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&RQWHQWV3DUW����,QWURGXFLQJ�,&(&83�,9 �����,QWURGXFLQJ�,&(&83 �����:K\�GR�ZH�QHHG�DQ�µ,&(&83�,9¶" �3DUW����'HILQLQJ�DQ�H[SHULPHQW �����&UHDWLQJ�D�SURMHFW �����&RPPDQGV�IRU�FUHDWLQJ�YDULDEOHV ������&UHDWLQJ�D�PDSSLQJ�UXOH ������7KH�PDSSLQJ�UXOH�HGLWRU ������'HILQLQJ�D�PDSSLQJ�UXOH�ZLWK�D�VWUXFWXUHG�)7) ������%XLOGLQJ�KLHUDUFKLFDO�YDULDEOHV ��%R[��(YDOXDWLQJ�GLVFUHWH�DQG�KLHUDUFKLFDO�YDULDEOHV ������$GGLQJ�D�VHFRQG�YDULDEOH ��3DUW����6DPSOLQJ�WKH�FRUSXV ������$EVWUDFWLQJ�WKH�VDPSOH ������(GLWLQJ�WKH�WDEOH ������,QVSHFWLQJ�FDVHV�LQ�WKH�FRUSXV ������,V�HYHU\�FDVH�LQ�WKH�VDPSOH�VWULFWO\�LQGHSHQGHQW" ��3DUW����&DUU\LQJ�RXW�WKH�H[SHULPHQW ������$QDO\VLQJ�WKH�VDPSOH ������([SORULQJ�K\SRWKHVHV ������&RQWUROOLQJ�WKH�DQDO\VLV�SURFHVV ��%R[��8QGHUVWDQGLQJ�XWLOLW\ ������0DNLQJ�VHQVH�RI�H[SHULPHQWDO�UHVXOWV ������5HYLHZLQJ�K\SRWKHVHV�DJDLQVW�WKH�FRUSXV ��3DUW����0RUH�FRPSOH[�H[SHULPHQWV ������5HYHUVLQJ�WKH�H[SHULPHQW ������$GGLQJ�IXUWKHU�YDULDEOHV�WR�RXU�H[SHULPHQW ��3DUW����2WKHU�W\SHV�RI�YDULDEOHV ������6HQWHQFH�YDULDEOHV ������)7)�YDULDEOHV�ZLWK�D�IRFXV�VKLIW ������9DULDEOHV�WKDW�FRXQW ��%HWD�UHOHDVH�FRPPHQWV ��
)XUWKHU�UHDGLQJ ��
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3DUW����,QWURGXFLQJ�,&(&83�,9,&(&83� ,9� LV� GHVLJQHG� WR�EH� D� FRPSOHWH� V\VWHP�GHVLJQHG� IRU� FDUU\LQJ�RXW� D� YDVW� UDQJH�RISRVVLEOH�H[SHULPHQWV�ZLWK�SDUVHG�FRUSRUD��3DUVHG�FRUSRUD�DUH�GDWDEDVHV�RI�QDWXUDOO\�SURGXFHGµWH[WV¶�WKDW�DUH�DQQRWDWHG��VR�WKDW�HYHU\�VHQWHQFH�LQ�WKH�FRUSXV�LV�JLYHQ�D�JUDPPDWLFDO�DQDO\VLVLQ� WKH� IRUP� RI� D� WUHH�� 7KHVH� µWH[WV¶� PD\� EH� ZRUG�IRU�ZRUG� RUWKRJUDSKLF� WUDQVFULSWLRQV� RIVSRQWDQHRXV�LQWLPDWH�FRQYHUVDWLRQ��RU�PHWLFXORXVO\�FUDIWHG�QDUUDWLYH�:H�EHOLHYH�WKDW�LW�LV�QR�H[DJJHUDWLRQ�WR�VD\�WKDW�,&(&83�,9�KHUDOGV�D�QHZ�W\SH�RI�OLQJXLVWLFUHVHDUFK� ZLWK� FRUSRUD�� 7KH� UHVHDUFK� DQG� GHYHORSPHQW� RI� WKLV� VRIWZDUH� ZDV� IXQGHG� E\� WKH(65&�LQ�D�WZR�\HDU�1H[W�*HQHUDWLRQ�7RROV�SURMHFW��7KH�FXUUHQW�VRIWZDUH�LV�GLVWULEXWHG�DV�DQLQWHULP� EHWD�UHOHDVH� YHUVLRQ�� DQG� WKLV� GRFXPHQW� WKHUHIRUH� LQFOXGHV� VRPH� QRWHV�� LQ� EOXH� WH[WDQG�ZLWK� D� EHWD� V\PERO� LQ� WKH�PDUJLQ�� UHJDUGLQJ� IXWXUH� IXQFWLRQDOLW\��$� IXOO� ILUVW� UHOHDVH� LVSODQQHG�IRU�6XPPHU�������DQG�ZH�WDNH�WKLV�RSSRUWXQLW\�WR�HQFRXUDJH�OLQJXLVWV�WR�FRPPHQW�
����,QWURGXFLQJ�,&(&83,&(&83� ,,,�ZDV� GHVLJQHG� WR� DGGUHVV� WKH� SUREOHP� RI� KRZ� D� FRPSXWHU� FDQ� EHVW� VXSSRUW� WKHH[SORUDWLRQ�RI�SDUVHG�FRUSRUD�7KH�XVHU�LQWHUIDFH�LV�GHVLJQHG�E\�UHFRJQLVLQJ�WKH�GLOHPPD�IDFLQJ�D�OLQJXLVW�ZLVKLQJ�WR�XVH�DSDUVHG�FRUSXV�IRU�WKH�ILUVW�WLPH��7KH\�QHHG�WR�OHDUQ�WKH�JUDPPDU�WR�XVH�WKH�FRUSXV�HIIHFWLYHO\�EXW�WKH�RQO\�ZD\�RI�OHDUQLQJ�WKH�JUDPPDU��DQG�KRZ�LW�LV�XVHG�LQ�SUDFWLFH��LV�E\�YLHZLQJ�WKHFRUSXV��7KH�VROXWLRQ�LV�WR�UHFRJQLVH�WKDW�WKLV�SURFHVV�PXVW�EH�LQWHUDFWLYH�DQG�F\FOLF��7KH�XVHUOHDUQV�WKH�JUDPPDU�WKURXJK�XVH��E\�H[SORULQJ�WKH�FRUSXV�7KLV�DOVR�PHDQV�WKDW�OLQJXLVWV�ZLVKLQJ�WR�FDUU\�RXW�FRUSXV�UHVHDUFK�IURP�D�GLIIHUHQW�WKHRUHWLFDOWUDGLWLRQ�WKDQ�WKDW�HVSRXVHG�E\�WKH�JUDPPDU�RI�WKH�FRUSXV��EDVHG�RQ�4XLUN�HW�DO��������VKRXOGQRW�EH�RYHUO\�FRQVWUDLQHG�E\�WKH�JUDPPDU��7KH�SULQFLSOH�FDQ�EH�VXPPDULVHG�DV�µWKH�JUDPPDULV�D�KDQGOH�RQ�WKH�VHQWHQFH¶��3URYLGHG�WKDW�D�VRXJKW�DIWHU�SKHQRPHQRQ�FDQ�EH�H[SUHVVHG�DV�DTXHU\�LQ� WKH�JUDPPDU��FDVHV�RI� WKLV�SKHQRPHQRQ�FDQ�EH� UHWULHYHG�DQG� LQYHVWLJDWHG�� ,W� LV�QRWQHFHVVDU\�WR�DFFHSW�DOO�RI�WKH�DVVXPSWLRQV�RI�WKH�JUDPPDU�WR�XVH�WKH�FRUSXV�2QFH�ZH�UHFRJQLVHG�WKDW�ZH�QHHGHG�WR�GHYHORS�D�SODWIRUP�VXSSRUWLQJ�H[SORUDWLRQ��ZH�EXLOW�DV\VWHP�DURXQG�WKLV�SURFHVV��7RROV�ZHUH�GHVLJQHG�DV�SOD\LQJ�D�SDUW�ZLWKLQ�D�IOH[LEOH�ZRUNIORZIURP�OLQJXLVWLF�FRQFHSW�WR�FRUSXV�H[DPSOH��DQG�EDFN�DJDLQ�7KHVH�WRROV�LQFOXGH�� 7KUHH�RYHUYLHZ�WRROV LQFOXGLQJ�D�WDEOH�RI�VWDWLVWLFV�REWDLQHG�IURP�WKH�FRUSXV�¾ D�µ&RUSXV�0DS¶�SURYLGLQJ�D�VRFLROLQJXLVWLF�RYHUYLHZ�RI�YDULDEOHV��WH[WV��VSHDNHUV��HWF��¾ D�/H[LFRQ�VXPPDULVLQJ�ZRUG�IRUPV�DQG�FODVVHV��DQG¾ D�µ*UDPPDWLFRQ¶�OLVWLQJ�JUDPPDWLFDO�QRGHV�� $�WH[W�EURZVHU GLVSOD\LQJ�WKH�UHVXOWV�RI�TXHULHV��VHQWHQFH�E\�VHQWHQFH��FDVH�E\�FDVH��7KHWH[W� EURZVHU� VXSSRUWV� D� YDULHW\� RI� FRQFRUGDQFH PRGHV�ZKHUH� RQH� FDVH� LV� UHYHDOHG� LQ� DOLQH�� $�WUHH�YLHZHU�GLVSOD\LQJ�DQG�H[SORULQJ�D�SDUWLFXODU�WUHH�DQG�VHQWHQFH�7RROV�GR�QRW� VWDQG�DORQH��&OLFNLQJ�RQ� DQ� HOHPHQW� LQ� WKH� OH[LFRQ�� IRU� H[DPSOH�� RSHQV� D� WH[WEURZVLQJ�ZLQGRZ��&OLFNLQJ�RQ�D�VHQWHQFH�LQ�WKH�WH[W�EURZVHU�RSHQV�D�WUHH��$OWKRXJK�HDFK�WRRO

E



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH��

RSHQV�LQ�D�VHSDUDWH�ZLQGRZ��WKH\�FDQ�EH�G\QDPLFDOO\�OLQNHG��VR�D�FKDQJH�LQ�IRFXV�LQ�RQH�FDQDIIHFW�WKH�QH[W�6HFRQGO\�� ,&(&83�XWLOLVHV� WKH�FRQFHSW�RI�D�TXHU\� 4XHULHV�PD\�EH�VRFLROLQJXLVWLF�� VXFK�DV³JLYH�PH� DOO� VHQWHQFHV�ZKHUH� WKH� VSHDNHU� LV� IHPDOH´�ZKLFK� LV�ZULWWHQ� µ�63($.(5�*(1'(5�  )(0$/(�¶��4XHULHV�PD\�EH�JUDPPDWLFDO�� VXFK� DV� ³ILQG�PH� DOO� QRXQV� LQ� WKH� FRUSXV´��ZULWWHQVLPSO\�DV�µ��1�¶�� RU�³ILQG�PH�FDVHV�RI�WKH�VHTXHQFH�µWKDW�LV¶�LQ�WKH�FRUSXV´��ZULWWHQ�µ�WKDW LV�¶�4XHULHV� PD\� EH� FRPELQHG� XVLQJ� SURSRVLWLRQDO� ORJLF�� FRSLHG�� SDVWHG�� GUDJJHG� DQG� GURSSHGDURXQG� WKH� LQWHUIDFH�� 2QH� FDQ� GURS� D� JUDPPDWLFDO� QRXQ� TXHU\� LQWR� D� VXEVHW� RI� WKH� FRUSXVGHILQHG�E\�D�VRFLROLQJXLVWLF�TXHU\��WR�ORFDWH�WKH�QRXQV�LQ�WKDW�VXEVHW��µ��1�DQG�63($.(5�*(1'(5 �)(0$/(�¶��$�ORJLF�HGLWRU�DOORZV�WKLV�H[SUHVVLRQ�WR�EH�HGLWHG�7KHUH� DUH� WZR� EURDG� FODVVHV� RI� TXHULHV�� 6HQWHQFH� TXHULHV� VLPSO\� UHWXUQ� D� VHW� RI� VHQWHQFHV�3URYLGHG�IHPDOH�VSHDNHUV�ILQLVK�WKHLU�VHQWHQFHV��WKH�FRQFHSW�RI�µVHQWHQFHV�VSRNHQ�E\�ZRPHQ¶QHFHVVDULO\� DSSOLHV� WR� HQWLUH� VHQWHQFHV��2Q� WKH� RWKHU� KDQG�� OH[LFDO� DQG� JUDPPDWLFDO� TXHULHVDSSO\�WR�SDUW RI�D�VHQWHQFH��7KH\� WKHUHIRUH�FRQWDLQ�DQ�DGGLWLRQDO� IRFXV�DVSHFW� WKDW�VSHFLILHVWKH� SDUW� �RU� SDUWV�� RI� WKH� VHQWHQFH� WKH\� DSSO\� WR��0XOWLSOH� µKLWV¶� DUH� SRVVLEOH�� WKHUH� FDQ� EHVHYHUDO�QRXQV�LQ�WKH�VDPH�VHQWHQFH��IRU�H[DPSOH�,&(&83����¶V�VHQWHQFH�TXHULHV�FRQVLVW�RI�VRFLROLQJXLVWLF�YDULDEOHV��FRUSXV�WH[W� ��VXEWH[W� �VSHDNHU�VSHFLILHUV��PDUNXS�TXHULHV��UDQGRP�VHW�JHQHUDWRUV�DQG�XVHU�GHILQHG�VHOHFWLRQ�OLVWV�7KHUH�DUH�WKUHH�W\SHV�RI�JUDPPDWLFDO�TXHULHV��VLQJOH�QRGH�TXHULHV��WH[W�IUDJPHQWV�DQG�IX]]\WUHH�IUDJPHQWV��)7)V��)X]]\�7UHH�)UDJPHQWV� DUH� GHVLJQHG� WR� IRUP�TXHULHV� RQ� DSDUVHG� FRUSXV�� $Q� )7)� LV� D� JHQHUDO� IUDPHZRUN� IRUH[SUHVVLQJ� VWUXFWXUDO� WUHH� TXHULHV�� ,&(&83� LQFOXGHV� DJHQHUDO� )X]]\� 7UHH� )UDJPHQW� HGLWRU�� EDVHG� RQ� WKH� WUHHYLHZHU� WRRO�� 7KLV� DOORZV� XVHUV� WR� EXLOG� TXHULHV� RXW� RIVHYHUDO� JUDPPDWLFDO� QRGHV� DQG� ZRUGV� DQG� PDQLSXODWH� WKH� OLQNV� EHWZHHQ� WKHP�� )7)V� FDQLQFOXGH� ORJLFDO� H[SUHVVLRQV� ZLWKLQ� QRGHV� DQG� FRPELQDWLRQV� RI� ZLOG� FDUGV� FDQ� VWDQG� LQ� IRUµZRUGV¶�$V�ZHOO�DV�EHLQJ�EXLOW�XS�IURP�ILUVW�SULQFLSOHV��)7)V�FDQ�DOVR�EH�FUHDWHG�IURP�SDUW�RI�D�FRUSXVWUHH�� ,&(&83�KDV�D� µ:L]DUG¶� WRRO� WKDW�SHUPLWV�D�XVHU� WR�QRPLQDWH�D�QXPEHU�RI�QRGHV�LQ� WKHFRUSXV� DQDO\VLV� DQG� WKHQ� FRQYHUW� WKH� QRGHV�� DQG� WKH� UHODWLRQV� EHWZHHQ� WKHVH� QRGHV�� LQWR� DQ)7)�TXHU\��7KLV�FDQ��RI�FRXUVH��WKHQ�EH�HGLWHG�,Q�,&(&83�DOO�JUDPPDWLFDO�TXHULHV�DUH�W\SHV�RI�)7)��$�QRGH�TXHU\�VSHFLILHV�WKH�FRQWHQW�RI�DVLQJOH�)7)�QRGH��7KH�JUDPPDWLFRQ�LV�D�EURZVDEOH�GDWDEDVH�RI�QRGHV��&OLFNLQJ�RQ�DQ\�HOHPHQWLQ�WKH�JUDPPDWLFRQ�DSSOLHV�WKH�UHOHYDQW�QRGH�TXHU\��UHYHDOLQJ�WKH�FDVHV�LQ�WKH�FRUSXV�PDWFKHGE\� WKLV� QRGH�� ,Q� RWKHU� ZRUGV�� LI� WKH� JUDPPDWLFRQ� FRQWDLQV� D� QRGH� UHDGLQJ� µ1�SURS�� VLQJ�¶�SURSHU�VLQJXODU�QRXQ���WKHQ�WKH�XVHU�FDQ�LQVWDQWO\�EURZVH�DOO�FDVHV�RI�SURSHU�VLQJXODU�QRXQV�LQWKH�FRUSXV��(DFK�QRXQ�LQ�WKH�VHQWHQFHV�LV�KLJKOLJKWHG��DQG�\RX�FDQ�FUHDWH�D�FRQFRUGDQFH YLHZZLWK�D�VLQJOH�DFWLRQ�
� 7KH�SRVLWLRQ�RI�WKH�FRPPD�PHDQV�WKDW�,&(&83�UHFRJQLVHV�WKH�QRXQ�DV�WKH�FDWHJRU\�RI�WKH�QRGH�
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/LNHZLVH��D�FOLFN�LQ�WKH�OH[LFRQ�JHQHUDWHV�D�VLPSOH�WH[W�IUDJPHQW�TXHU\��FRQVLVWLQJ�RI�D�VLQJOHZRUG�ZLWK��RSWLRQDOO\��D�SDUW�RI�VSHHFK�WDJ��7H[W�IUDJPHQW�TXHULHV�DUH�DOVR�D�VSHFLDOLVHG�W\SHRI�)7)�TXHU\��7KLV�WLPH�WKH�NH\�UHODWLRQVKLSV�DUH�EHWZHHQ�D�ZRUG�DQG�WKH�SDUW�RI�VSHHFK�µWDJ¶QRGH�DQG�EHWZHHQ�ZRUGV�$V�ZHOO�DV�EHLQJ�VKRZQ�DV�D�PDWFKLQJ�FRQFRUGDQFH�FDVH��WKH�DUHD�PDWFKHG�E\�DQ�)7)�FDQ�DOVREH�GHSLFWHG�DV�D�VKDGRZ�FDVW�RYHU�WKH�VHQWHQFH�WUHH��7KLV�PDNHV�WKH�PDWFKLQJ�SURFHVV�PXFKFOHDUHU��DV�\RX�FDQ�YLHZ�HYHU\�LQGHSHQGHQW�PDWFKLQJ�DUUDQJHPHQW�VHSDUDWHO\�)LQDOO\�� ,&(&83� ���� VXSSRUWHG� VLPSOH� H[SHULPHQWV��$� VLPSOH� H[SHULPHQW�PLJKW� FRQVLVW� RIWZR� YDULDEOHV�� D� GHSHQGHQW� YDULDEOH SRWHQWLDOO\� SUHGLFWHG� E\� DQ� LQGHSHQGHQW� YDULDEOH�,&(&83�DOORZHG� WKH�XVHU� WR�GURS�RU� FRS\�TXHULHV� LQWR� WKH� VWDWLVWLFDO� WDEOH�RI� DQ\�RYHUYLHZWRRO� �&RUSXV�0DS�� /H[LFRQ�� HWF���'URS� D� SDLU� RI� JUDPPDWLFDO� TXHULHV� LQWR� WKH�&RUSXV�0DSWDEOH��DQG�\RX�FDQ�FRPSDUH�WKHLU�UDWLR�RU�GLVWULEXWLRQV��(DFK�TXHU\�FUHDWHV�D�FROXPQ�RI�GDWDVKRZLQJ� WKH� QXPEHU� RI� FDVHV� RI� WKH� TXHU\� WKDW� IDOO� ZLWKLQ� WKH� YDOXH� RI� WKH� VRFLROLQJXLVWLFYDULDEOH�)RU� H[DPSOH�� RQH� FDQ� FRPSDUH� WKH� QXPEHU� RI� LQWHUURJDWLYH� FODXVHV� �µ�&/�LQWHU��¶�� ZLWK� WKHQXPEHU�RI�FODXVHV��µ�&/�¶��LQ�WKH�FRUSXV��IRU�DQ\�VRFLROLQJXLVWLF�VXEGLYLVLRQ��H�J���VSRNHQ�YV�ZULWWHQ���7R� FRQVLGHU�ZKHWKHU� WKH� IUHTXHQF\�RI� LQWHUURJDWLYH� FODXVHV� LQFUHDVHG�RU�GHFUHDVHGVLJQLILFDQWO\ DFURVV� DQ\� JLYHQ� VRFLROLQJXLVWLF� VXEGLYLVLRQ�� RQH� FRXOG� DSSO\� D� ORJ�OLNHOLKRRGVWDWLVWLFDO� WHVW� EHWZHHQ� WKH� WZR� FROXPQV�� 7KLV� WUHDWV� WKH� GHFLVLRQ� RI� VSHDNHUV� RU� ZULWHUV� WRSURGXFH� DQ� LQWHUURJDWLYH� FODXVH� DV� WKH� GHSHQGHQW� YDULDEOH� �WKH� EDVHOLQH� H[SHFWHG� IUHTXHQF\GLVWULEXWLRQ� LV� WKH�QXPEHU�RI� FODXVHV���8QVXUSULVLQJO\�� FRQYHUVDWLRQDO� WH[WV� DUH� VLJQLILFDQWO\KLJKHU�LQ�LQWHUURJDWLYH�FODXVHV�WKDQ�RWKHU�JHQUHV�
����:K\�GR�ZH�QHHG�DQ�µ,&(&83�,9¶"7KH� SULPDU\� OLPLWDWLRQ� RI� ,&(&83� ,,,� LV� WKDW� LW� ZDV� GHVLJQHG� IRU� H[SORUDWLRQ�� QRWH[SHULPHQWDWLRQ��,W�LV�SRVVLEOH�WR�XVH�WKH�V\VWHP�WR�FDUU\�RXW�D�QXPEHU�RI�VLPSOH�H[SHULPHQWV�EXW�WKHVH�DUH�OLPLWHG�LQ�VFRSH��<RX�FDQ�GURS�TXHULHV�LQWR�VWDWLVWLFDO�WDEOHV�WR�VHH��IRU�H[DPSOH�LI� WH[W�FDWHJRU\� DIIHFWV� WKH�SURSRUWLRQ�RI� FODXVHV� WKDW� DUH� LQWHUURJDWLYH FODXVHV� �µ�&/�LQWHU��� ��&/�¶��� RU� �XVLQJ� WKH� OH[LFRQ�� ZKHWKHU� VRPH� OH[LFDO� YDULDWLRQ� WHQGV� WR� RFFXU� LQ� D� SDUWLFXODUVRFLROLQJXLVWLF�VXEFDWHJRU\�7KLV� SURFHVV� RSHUDWHV� E\� FRPSXWLQJ� WKH� LQWHUVHFWLRQ� EHWZHHQ� VHWV� RI� UHVXOWV�� ,W� LV� UDSLG�WKHUHIRUH��EXW�LW�GRHV�QRW�FDOFXODWH�WKH�LQWHUVHFWLRQ�EHWZHHQ�WKH�UHVXOWV�IURP�WZR�JUDPPDWLFDOTXHULHV��*UDPPDWLFDO�TXHULHV��DV�ZH�KDYH�VHHQ��DUH�QRW�VLPSO\�D�VHW�RI�VHQWHQFHV��EXW�FRQWDLQ�D)7)�UHIHUULQJ�WR�SDUW�V��RI�WKH�VHQWHQFH�RU�WUHH�:H� FDQQRW� XVH� WKLV� µGUDJ� DQG� GURS¶� LQWHUVHFWLRQ� PHWKRG� WR� LQYHVWLJDWH� WKH� LPSDFW� RI� RQHOH[LFDO�JUDPPDWLFDO� SKHQRPHQRQ� RQ� DQRWKHU�� H�J��� WR� SUHGLFW� ZKHWKHU� WKH� VHYHQ� W\SHV RIWUDQVLWLYLW\�RI�D�FODXVH�DIIHFWV�ZKHWKHU�LW�LV�LQWHUURJDWLYH�RU�QRW��:H�PXVW�JXDUDQWHH�WKDW�HYHU\FODXVH�LQ�WKH�VDPSOH�LV�HYDOXDWHG��QRW�PHUHO\�HYHU\�VHQWHQFH�7KLV� LV� D� WHFKQRORJLFDO� EDUULHU�� QRW� DQ� LQ�SULQFLSOH� RQH�� ,W� LV� SRVVLEOH� WR� FDUU\� RXW� WKLVH[SHULPHQW� E\� D� PDQXDO� SURFHVV� XVLQJ� ,&(&83� ,,,�� 7KH� DSSURDFK�� GHVFULEHG� DW� OHQJWK� LQ1HOVRQ� HW� DO� �������� LV� WR� GUDZ� XS� D� FRQWLQJHQF\� WDEOH�� DSSO\� VHSDUDWH� TXHULHV� IRU� HYHU\FRPELQDWLRQ�RI�WUDQVLWLYLW\�DQG�WKH�LQWHUURJDWLYH�IHDWXUH��DQG�WKHQ�SRSXODWH�WKH�WDEOH�ZLWK�WKH
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UHVXOWV��6HYHQ�W\SHV�RI�WUDQVLWLYLW\�DQG�WZR�RXWFRPHV�PHDQV�D�PLQLPXP�RI�IRXUWHHQ�VHSDUDWHTXHULHV�+RZHYHU��WKLV�PHWKRG�LV�ODERXU�LQWHQVLYH�DQG�HUURU�SURQH��,W�LV��DV�D�FRQVHTXHQFH��GLIILFXOW�WRVFDOH�XS� H�J���WR�PXOWLSOH�PRRG�YDOXHV����u �� ������0LQRU�PRGLILFDWLRQV�WR�WKH�H[SHULPHQWDOGHVLJQ�RIWHQ�UHTXLUH�D�WKRURXJK�PDQXDO�UHFDOFXODWLRQ�7KH�VHFRQG�SUREOHP�LV�WKDW�ZH�FDQ�RQO\�GLVFXVV�WZR�YDULDEOH�H[SHULPHQWV�XVLQJ�WKLV�PHWKRG�:H� DUH� RIWHQ� LQWHUHVWHG� LQ� D�ZLGH� UDQJH� RI� SRWHQWLDO� H[SODQDWLRQV� IRU� D� SDUWLFXODU� SKHQRP�HQRQ ±�HYHQ�LI�WKLV�LV�WR�UXOH�WKHVH�H[SODQDWLRQV�RXW��:H�PD\�ZLVK�WR�FRQVLGHU�ZKHWKHU��LQ�IDFW�WKHUH� DUH� VHYHUDO� K\SRWKHVHV� IRU�REVHUYHG� YDULDWLRQ�� SRVVLEO\�ZKHUH�PRUH� WKDQ� RQH� YDULDEOHRSHUDWHV� LQ� FRQMXQFWLRQ�� +RZHYHU� WKH� VFDOLQJ� SUREOHP� ZH� QRWHG� EHFRPHV� H[WUHPH�&RPELQDWLRQV�ZLOO�ULVH H[SRQHQWLDOO\ ZLWK�WKH�QXPEHU�RI�YDULDEOHV�WR�EH�FRQVLGHUHG��$GGLQJD�VLQJOH�%RROHDQ��WUXH�IDOVH��YDULDEOH�GRXEOHV�WKH�QXPEHU�RI�SDWWHUQV����u � u ���7KLUG��VRPH�XVHIXO�YDULDEOHV�LQ�DQ�LQYHVWLJDWLRQ�PD\�EH�TXDQWLWLHV��QXPEHUV�RI�ZRUGV��QRGHV�HWF���UDWKHU�WKDQ�TXDOLWLHV��GLIIHUHQW�W\SH�RI�ZRUG��QRGH��JUDPPDWLFDO�VWUXFWXUH��HWF����,&(&83,,,� KDV� QR�PHFKDQLVP� IRU� H[WUDFWLQJ� VXFK�PHDVXUHPHQWV� IURP� WKH� FRUSXV� IRU� HDFK� FDVH�� $OLQJXLVW�LV�IRUFHG�WR�PDQXDOO\�H[WUDFW�VHQWHQFHV�DQG�FRXQW�WKH�GHVLUHG�TXDQWLW\�KHUVHOI�2QFH�GDWD� LV�H[WUDFWHG��SUREOHPV�UHPDLQ��6WDWLVWLFDO�HYDOXDWLRQV�DUH�GLIILFXOW��/LQJXLVWV�KDYHSUREOHPV� LQ� FKRRVLQJ� WKH� FRUUHFW� VWDWLVWLFDO� WHVW� DQG� HODERUDWLQJ� WKH� LPSOLFDWLRQV� RI� WKHLUH[SHULPHQW��7KH�ILUVW�SDUW�RI�WKLV�SUREOHP�DW�OHDVW��VHH�6HFWLRQ������FDQ�EH�VROYHG�E\�VRIWZDUH�)LIWK��LI�GDWD�LV�H[SRUWHG�WR�H[WHUQDO�VRIWZDUH��H�J���D�VSUHDGVKHHW�RU�VWDWLVWLFV�SURJUDP��WKHQ�LWLV�GLIILFXOW�WR�UHIHU�EDFN�WR�FDVHV�LQ�WKH�FRUSXV�WKDW�DSSHDU�WR�EHKDYH�FRQWUDU\�WR�RXU�LQWXLWLRQV�7KH�H[SHULPHQWDO�F\FOH�LV�EURNHQ�6L[WK�� LW� LV�DVVXPHG�� LQ� WKH�H[SHULPHQWV�ZH�KDYH� GHVFULEHG�� WKDW� HYHU\� FDVH� LQ� WKH� FRUSXV� LVLQGHSHQGHQW�IURP�WKH�QH[W�FDVH��0RVW� VWDWLVWLFDO�PHWKRGV�DUH�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDWWKH�VDPSOH�LV�GUDZQ�UDQGRPO\�IURP�WKH�SRSXODWLRQ��+RZHYHU��LI�ZH�ZLVK�WR�WDON�DERXW�(QJOLVKPRUH� JHQHUDOO\�� UDWKHU� WKDQ� MXVW� WKH� VDPSOH� LQ� RXU� FRUSXV�� ZH� PD\� QHHG� WR� FRQVLGHU� WKHLPSOLFDWLRQV�RI�WKH�IDFW�WKDW�FDVHV�GUDZQ�IURP�WKH�VDPH�WH[W��VHQWHQFH�RU�FODXVH�PD\�QRW�WUXO\EH� LQGHSHQGHQW� IURP� RQH� DQRWKHU�� 7KLV� VSHFLDOLVHG� W\SH� RI� VWDWLVWLFDO� DSSURDFK� LV� EHVWDSSURDFKHG�E\�PRGHOOLQJ� WKH�GHJUHH RI� LQGHSHQGHQFH�RI�FDVHV�� DQ� LVVXH�ZH�FRPPHQW�RQ� LQ6HFWLRQ�����,&(&83�,9�DGGUHVVHV�WKHVH�DQG�RWKHU�LVVXHV�7R�GHPRQVWUDWH�WKLV�LQ�DFWLRQ��ZH�QHHG�WR�GHILQH�DQG�FDUU\�RXW�DQ�H[SHULPHQW�^
$�QRWH� RQ� FLWDWLRQV��7KURXJKRXW� WKLV� JXLGH� DOO� UHIHUHQFHV� WR� FRUSXV�PDWHULDO� DUH� EDVHG� RQ,&(�*%�5HOHDVH����7KH�FRGH�³6�$��������´�UHIHUV�WR�WH[W�XQLW�QXPEHU����LQ�WH[W�³6�$����´�6HH�1HOVRQ�HW�DO� �����
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3DUW����'HILQLQJ�DQ�H[SHULPHQW,&(&83�FDOOV� WKH� GHILQLWLRQ� RI� D� IRUPDO� H[SHULPHQW� RQ� WKH� FRUSXV� D�3URMHFW��:HZLOO�VWDUW�ZLWK�D�YHU\�EULHI�VXPPDU\�RI�ZKDW�ZH�PHDQ�E\�µDQ�H[SHULPHQW¶��6FLHQWLILF�H[SHULPHQWV�DUH�SHUIRUPHG�RQ�D�VDPSOH RI�GDWD��FRQVLVWLQJ�RI�DQ�DUUD\�RIGDWDSRLQWV��$�GDWDSRLQW�LV�D�VHW�RI�YDOXHV�RI�WZR�RU�PRUH�YDULDEOHV�7KH�K\SRWKHVLV RI�WKH�VLPSOHVW�SRVVLEOH�H[SHULPHQW�LV�WKDW�D�GHSHQGHQW�YDULDEOH LV�SUHGLFWHGE\�DQRWKHU�YDULDEOH��FDOOHG�WKH�LQGHSHQGHQW�YDULDEOH��$�VWDWLVWLFDO�WHVW HYDOXDWHV�SDWWHUQV�RIHYLGHQFH� LQ� WKH� VDPSOH� ZKLFK� PD\� VXSSRUW� D� K\SRWKHVLV� LQ� RUGHU� WR� VHH� LI� WKH� SDWWHUQ� LVVXIILFLHQWO\�µVWURQJ¶�WR�EH�XQOLNHO\�WR�KDYH�RFFXUUHG�E\�FKDQFH�)RU�SKLORVRSKLFDO�UHDVRQV��LW�LV�QRW�SRVVLEOH�WR�µSURYH¶�D�K\SRWKHVLV�RQ�WKH�EDVLV�RI�SDWWHUQV�RIHYLGHQFH� LQ� D� VDPSOH��5DWKHU��ZKDW� VFLHQWLVWV� VD\� LV� WKDW� LI� VXIILFLHQW� HYLGHQFH� LV� IRXQG�� WKHQXOO� K\SRWKHVLV �WKDW� QRWKLQJ� LV� WDNLQJ� SODFH�� PD\� EH� UHMHFWHG�� ,Q� RWKHU� ZRUGV�� D� SDWWHUQVXSSRUWLQJ�D�K\SRWKHVLV�GRHV�QRW�SURYH�FDXVH�DQG�HIIHFW��$W�WKLV�SRLQW�LW�LV�LPSRUWDQW�WR�WKLQNDERXW�DOWHUQDWLYH�H[SODQDWLRQV�IRU�UHVXOWV��:H�UHWXUQ�WR�WKLV�LQ�6HFWLRQ�����([SHULPHQWV�FDQ�EH� UXQ�DV�D�EDWWHU\�RI� UHODWHG� WHVWV�� ,W� LV� WKHQ�SRVVLEOH� WR�FRQVLGHU�PXOWLSOHK\SRWKHVHV�WKDW�SUHGLFW�WKH�YDOXH�RI�RQH�YDULDEOH�IURP�PDQ\�RWKHU�YDULDEOHV�)RU�RXU�SXUSRVHV��DQ�H[SHULPHQW�LV�GHILQHG�E\�WZR�RU�PRUH�YDULDEOHV�EDVHG�DURXQG�D�FRPPRQFDVH�GHILQLWLRQ ZKLFK�GHILQHV� WKH� VDPSOHG�SKHQRPHQD��$� µFDVH¶� LV� D� VLQJOH�PHPEHU� RI� WKHH[SHULPHQWDO�VDPSOH��,W�UHSUHVHQWV�D�SDUWLFXODU�LQVWDQFH�RI�WKH�SKHQRPHQRQ�DV�LW�DSSHDUV�LQ�WKHFRUSXV��7KH�FDVH�GHILQLWLRQ��WKHUHIRUH��VWDWHV�WKH�W\SH�RI�JUDPPDWLFDO�HOHPHQW�WKDW�\RX�ZDQW�WRFDUU\� RXW� UHVHDUFK� LQWR�� H�J��� D� FODXVH�� SKUDVH��ZRUG�� HWF�� (YHU\� LQFOXGHG� FDVH�ZLOO� GHILQH� DGDWDSRLQW�LQ�RXU�VDPSOH�7R� WKH� XQLQLWLDWHG� WKLV�PD\� VHHP� IRUELGGLQJ�� /HW� XV� FRQVLGHU� DQ� H[DPSOH�� 7R� LOOXVWUDWH� WKHEDVLF�SULQFLSOHV�ZH�ZLOO�GHILQH�D� VLPSOH� H[SHULPHQW�RQ�QRXQ�SKUDVH�SRVWPRGLI\LQJ� FODXVHV�L�H��� FODXVHV� WKDW� DUH� DWWDFKHG� WR�� DQG� PRGLI\� WKH� PHDQLQJ� RI�� D� QRXQ�� 7KH� FDVH� ZLOO� EH� DSRVWPRGLI\LQJ�FODXVH��µ1332�&/¶��:H� ZLOO� WKHQ� WU\� WR� VHH� ZKDW� IDFWRUV� SUHGLFW� WKH� FKRLFH� RI� UHODWLYH RU� QRQILQLWH� FODXVHV�IROORZLQJ�:DOOLV� DQG� 1HOVRQ� ��������:H�ZLOO� FRQVLGHU� UHODWLYH� SRVWPRGLI\LQJ� FODXVHV� WKDWVWDUW� ZLWK� D� UHODWLYH� SURQRXQ� VXEMHFW�� XVXDOO\� ZKLFK� ZKR� RU� WKDW�� DQG� DOWHUQDWH� ZLWK� DQRQILQLWH�IRUP�UHODWLYH QRQILQLWH«DQ\ERG\�WKDW�FRPHV�LQWR�WKDW�FODVV>6�$��������@ a«DQ\ERG\�FRPLQJ�LQWR�WKDW�FODVV«\RXWK�JURXS�WKDW�LV�FDOOHG�8QLW\ a«\RXWK�JURXS�FDOOHG�8QLW\>6�$���������@7KH�ILUVW�WKLQJ�ZH�QHHG�WR�GR�LV�FUHDWH�D�3URMHFW�LQWR�ZKLFK�ZH�FDQ�SODFH�WKHVH�FRQFHSWV�
� )RU� D� UDWKHU�PRUH� GHWDLOHG� DFFRXQW� VHH�3ULQFLSOHV� RI�([SHULPHQWDO�'HVLJQ��&KDSWHU� �� LQ�1HOVRQ��:DOOLV� DQG$DUWV�������DQG�ZZZ�XFO�DF�XN�HQJOLVK�XVDJH�UHVRXUFHV�IWIV�H[SHULPHQW�KWP�� ,Q� RWKHU�ZRUGV�� WKH� VSHDNHU� KDV� D� JHQXLQH� OLQJXLVWLF�FKRLFH�RI� XVLQJ� HLWKHU� IRUP�� 7KH� H[SHULPHQW� HYDOXDWHVIDFWRUV�WKDW�LQIOXHQFH�WKLV�FKRLFH�
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����&UHDWLQJ�D�SURMHFW¾ 7R�FUHDWH�D�SURMHFW�IRU�WKH�ILUVW�WLPH��KLW�WKH�µ3URMHFW¶�EXWWRQ�RU�VHOHFW�µ&RUSXV�_�&UHDWH3URMHFW¶�LQ�WKH�PHQX��<RX�ZLOO�VHH�D�ZLQGRZ�OLNH�WKLV�

YDULDEOH�VWUXFWXUH�HGLWRU ORJLF�
HGLWRU

GHWDLO
�SDQHO

7KH�3URMHFW�ZLQGRZ�ORRNV�VLPLODU�WR�,&(&83¶V�&RUSXV�0DS��EXW�LW�KDV�WKUHH�SDUWV��7KH� OHIWKDQG�SDQHO�LV�D�YDULDEOH�VWUXFWXUH�HGLWRU��,QLWLDOO\�LW�VLPSO\�VKRZV�WKH�FDVH�GHILQLWLRQ��ZKLFKLV� D� VLQJOH� XQVWUXFWXUHG� HOHPHQW�� 2Q� WKH� XSSHU� ULJKW� LV� D� µGHWDLO¶� SDQHO� VKRZLQJ� PRUHLQIRUPDWLRQ�DERXW�WKH�FXUUHQWO\�VHOHFWHG�HOHPHQW�7KH� FDVH� LV� GHILQHG� E\� D� VLQJOH� )7)� VKRZQ� LQ� WKH� ORZHU� ULJKW� SDQHO�� 7KH� WH[W� DERYH� WKHHOHPHQW�SURFODLPV�³$OO�SRWHQWLDO�FDVHV�DUH�GHILQHG�E\�WKLV�)7)´��7KLV�SDQHO�LV�D�ORJLF�HGLWRUVLPLODU�WR�WKRVH�XVHG�HOVHZKHUH�LQ�,&(&83��,Q�D�QHZ�SURMHFW��WKH�)7)�LV�D�VLQJOH�HPSW\�QRGH�PDWFKLQJ�HYHU\�QRGH�LQ�WKH�FRUSXV��7KLV�LV�QRW�SDUWLFXODUO\�XVHIXO�¾ 7R�HGLW�WKLV�)7)��GRXEOH�FOLFN�RQ�LW�LQ�WKH�SDQHO��DOWHUQDWLYHO\�VHOHFW�WKH�HOHPHQW��DQG�SUHVVWKH�VSDFHEDU�RU�KLW�WKH�(GLW�HOHPHQW� µ ¶��EXWWRQ�LQ�WKH�EXWWRQ�EDU�DERYH�WKH�SDQHO��¾ 7\SH�³1332�&/´��FRGH�IRU�µQRXQ�SKUDVH�SRVWPRGLI\LQJ�FODXVH¶��DQG�KLW�2.�
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7KH�ORZHU�ULJKW�SDQHO�OHWV�\RX�YLHZ�DQG�HGLW�WKH�IRUPDO�GHILQLWLRQ�RI�ZKDWHYHU�HOHPHQW��FDVHGHILQLWLRQ��YDULDEOH��YDOXH��LV�VHOHFWHG�LQ�WKH�YDULDEOH�HGLWRU�SDQHO�RQ�WKH�OHIW�KDQG�VLGH��7KLVIRUPDO�GHILQLWLRQ�LV�FDOOHG�D�PDSSLQJ�UXOH�7LS��7KH�SDQHO� LV�D�YHUVLRQ�RI� ,&(&83¶V� ORJLF�HGLWRU�� VXSSRUWLQJ� ORJLFDO� H[SUHVVLRQV��GUDJDQG�GURS�HGLWLQJ�DQG�VR�IRUWK��2QH�QHZ�DVSHFW�WKDW�\RX�PD\�QRWLFH�LV�WKLV��ZH�FDQ�DFWXDOO\�VHHWKH�FRQWHQW�RI�WKH�)7)�ZKLOH�ZH�DUH�HGLWLQJ�WKH�H[SUHVVLRQ��7KLV�PDNHV�FRPELQLQJ�)7)V�XVLQJORJLF�UDWKHU�PRUH�QDWXUDO�¾ <RX�FDQ�µ]RRP�LQ¶�DQG�H[SDQG�WKH�VL]H�RI�WKH�)7)�GLDJUDP��+LW�µ ¶�ZLWK�WKH�OHIW�RU�ULJKWPRXVH� EXWWRQ� WR� H[SDQG� RU� FRQWUDFW� WKH� )7)�� $OWHUQDWLYHO\�� SUHVV� �&WUO!� DQG� GUDJ� WKHPRXVH�OHIW�RU�ULJKW�WR�XVH�WKH�]RRP µ ¶�FXUVRU�
7R�UHFDS��ZKDW�ZH�KDYH�GRQH� LV� WHOO� ,&(&83� WKDW�RXU� H[SHULPHQW� LV�JRLQJ� WR�EH�FRQFHUQHGZLWK� 13� SRVWPRGLI\LQJ� FODXVHV�� (YHU\� FDVH� LQ� WKH� VDPSOH� ZLOO� EH� VXFK� D� FODXVH�� DQGSRWHQWLDOO\�DW�OHDVW��HYHU\�VLPLODU�FODXVH�LQ�WKH�FRUSXV�FRXOG�EH�LQ�RXU�VDPSOH�1H[W�ZH�QHHG�WR�VWDUW�FRQVWUXFWLQJ�YDULDEOHV��9DULDEOHV�KDYH�WZR�DVSHFWV��WKHILUVW� GHILQHV� WKH� UHODWLRQVKLS� EHWZHHQ� YDOXHV� DQG� WKH� VHFRQG� VSHFLILHV� KRZYDOXHV�DUH�LQVWDQWLDWHG��� $� YDULDEOH� LV� GHILQHG� E\� WKH� YDOXHV� LW� FDQ� WDNH�� (DFK� YDOXH� LV� DQDOWHUQDWLYH�ZD\�RI� FODVVLI\LQJ� WKH� FDVH�� WKXV� WR� FODVVLI\� FODXVHV� E\� WKHLUWUDQVLWLYLW\�� RQH� PLJKW� KDYH� YDOXHV� IRU� FRSXODU�� LQWUDQVLWLYH�PRQRWUDQVLWLYH�� DQG� VR� RQ�� 9DULDEOHV� FDQ� EH� VRFLROLQJXLVWLF� RUJUDPPDWLFDO��*UDPPDWLFDO�YDULDEOHV�FDQ�DOVR�EH�XVHG�WR�FRXQW��H�J���WR�FRXQW�WKH�QXPEHURI�ZRUGV�XQGHU�D�FODXVH���� 7KH�YDOXH�RI�HDFK�YDULDEOH�LV�DOVR�GHILQHG�E\�PDSSLQJ�UXOHV��0DSSLQJ�UXOHV�WHOO�,&(&83KRZ�WR�HYDOXDWH�HDFK�YDULDEOH�IRU�HYHU\�FDVH�ZH�H[WUDFW�IURP�WKH�FRUSXV��7R�WDNH�D�VLPSOHH[DPSOH��D�PDSSLQJ�UXOH�FRXOG�VWDWH�WKDW�WKH�YDOXH� LQWU LQ�D�YDULDEOH�FDOOHG�YS�WUDQVLWLYLW\ZDV�GHILQHG�E\�DQ�)7)�OLNH�WKH�IROORZLQJ�

8VHUV� ZKR� DUH� XVHG� WR� H[SORULQJ� FRUSRUD� ZLWK� ,&(&83� ,,,� PD\� ILQG� DOO� WKLV� IRUPDOLW\GLVFRQFHUWLQJ�� DQG� SRVVLEO\� UDWKHU� VWUDQJH�� ,&(&83� ,,,� LV� GHVLJQHG� DURXQG� WKH� LGHD� RIH[SORUDWLRQ��ILULQJ�RII�GLIIHUHQW�TXHULHV�WR�LGHQWLI\�HOHPHQWV�RU�H[WUDFW�SDUWV�RI�WKH�FRUSXV��,W�LVD� YHU\� IOH[LEOH� DQG� SRZHUIXO� DSSURDFK�� EXW� WKH� WUXWK� LV�� WKH� FDSDFLW\� IRU� FRQVWUXFWLQJ� DQGFDUU\LQJ�RXW�H[SHULPHQWV XVLQJ�LQGLYLGXDO�TXHULHV�LV�YHU\�OLPLWHG��VHH�6HFWLRQ�����2Q�WKH�RWKHUKDQG�� ,&(&83� ,,,� LV� H[WUHPHO\� HIIHFWLYH� IRU� ILQGLQJ� WKH� XQH[SHFWHG� DQG� VSDUNLQJ� RII� QHZFUHDWLYH�GLUHFWLRQV�,&(&83� ,9� H[WHQGV� WKLV� H[SORUDWRU\� SODWIRUP� LQ� RUGHU� WR� VXSSRUW� H[SHULPHQWV�� <RX� FDQFRQWLQXH�WR�H[SORUH�WKH�FRUSXV�LQ�WKH�µROG¶�ZD\�ZLWK�,&(&83�,9��EXW�\RX�FDQ�DOVR�PDNH�\RXULQYHVWLJDWLRQV� PRUH� V\VWHPDWLF�� )LUVWO\�� LQWHUHVWLQJ� GLVFRYHULHV� FDQ� EHFRPH� WKH� IRFXV� RI
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µSURSHU¶�H[SHULPHQWV��6HFRQGO\��\RX�FDQ�H[SORUH�WKH�UHVXOWV�RI�\RXU�H[SHULPHQWV��WR�VHH�ZKDWWKH\�PHDQ LQ�WKH�FRUSXV��:H�ZLOO�UHWXUQ�WR�WKLV�TXHVWLRQ�ODWHU�,Q� WKH� QH[W� VWDJH� ZH� ZLOO� FUHDWH� RXU� ILUVW� YDULDEOH�� IRUP�� WDNLQJ� WZR� YDOXHV� ±� UHODWLYH� DQGQRQILQLWH��6HW�QRWDWLRQ�LV�D�XVHIXO�VKRUWKDQG��:H�FDQ�ZULWH�WKLV�DV�IRUP�� ^UHODWLYH��QRQILQLWH`�L�H��IRUP LV�D�PHPEHU�RI�D�VHW�FRQWDLQLQJ�UHODWLYH�DQG�QRQILQLWH�

)LUVW��ZH�QHHG�WR�UHYLHZ�WKH�FRPPDQGV�IRU�HGLWLQJ�YDULDEOHV��<RX�FDQ�VDYH�WKH�3URMHFW�DW�DQ\WLPH�E\�FOLFNLQJ�RQ�µ&RUSXV�_�6DYH�3URMHFW¶�3URMHFWV� GHVFULEHG� LQ� WKLV� JXLGH� DW� GLIIHUHQW� VWDJHV� RI� FRPSOHWLRQ� KDYH� EHHQ� VDYHG� LQ� WKH3URMHFWV�VXEGLUHFWRU\��<RX�FDQ�ORDG�WKHVH�LQWR�,&(&83�ZLWK�µ&RUSXV�_�2SHQ�3URMHFW«¶�
����&RPPDQGV�IRU�FUHDWLQJ�YDULDEOHV7KH� GLDJUDP� EHORZ� VKRZV� WKH� 3URMHFW� EXWWRQ� EDU� FRPPDQGV� IRU� FRQVWUXFWLQJ� DQG� HGLWLQJYDULDEOHV���7KH�EDU�DOVR�FRQWDLQV�IXUWKHU�EXWWRQV�IRU�VHDUFKLQJ�WKH�YDULDEOH�DQG�PDQLSXODWLQJWDEOHV��)RU�PRUH�LQIRUPDWLRQ�RQ�WKHVH��VHH�0DSSLQJ�WKH�&RUSXV LQ�WKH�RQOLQH�KHOS��

([SDQG�RUFRQWUDFWKLHUDUFK\

YDULDEOH�VHOHFWRU
XQGR

FUHDWH�QHZYDULDEOH
LQVHUWFRPPDQGV

GHOHWHFRPPDQGV ORJLFHGLWRU
FRORXUSDOHWWH FRORXUEUDQFK

7KH�ILUVW�WKUHH�EXWWRQV�H[SDQG�DQG�FRQWUDFW�WKH�YDULDEOH��6LQFH�PRVW�YDULDEOHV�DUH�OLNHO\�WR�EHIDLUO\�VLPSOH�±�\RX�FDQ�GR�D�ORW�ZLWK�MXVW�D�SDLU�RI�RXWFRPH�YDOXHV�±�WKHVH�DUH�UHDOO\�LQFOXGHGIRU�FRPSDWLELOLW\�ZLWK�WKH�&RUSXV�0DS��/H[LFRQ��HWF�
QDPH NH\V PHQX&ROODSVH�WUHH �&WUO!�µ�¶ 9LHZ�_�&ROODSVH�7UHH([SDQG�WR�VHWV �&WUO!�µ�¶ 9LHZ�_�([SDQG�WR�6HWV([SDQG�WR�YDOXHV �&WUO!�µ�¶ 9LHZ�_�([SDQG�WR�9DOXHV

7KH� QH[W� HOHPHQW� LQ� WKH� EXWWRQ� EDU� LV� WKH� YDULDEOH� VHOHFWRU�� ,QLWLDOO\� WKLV� VLPSO\� UHDGVµ� &$6( ,17(5$&7,21 !¶�� EXW� LW� ZLOO� FKDQJH� WR� UHIOHFW� WKH� FXUUHQWO\� VHOHFWHG� YDULDEOH� �DVVKRZQ�DERYH���$V�LQ�WKH�&RUSXV�0DS��\RX�FDQ�SUHVV�)��DQG�WKHQ�XVH�WKH�NH\ERDUG�WR�VHOHFWIURP�WKLV�FRQWURO�
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7R� WKH� ULJKW�RI� WKH�YDULDEOH�VHOHFWRU�DUH� WKH�PDLQ�FRPPDQGV� IRU�HGLWLQJ� WKH� VWUXFWXUH�RI� WKHYDULDEOH��7KHVH�DUH�OLVWHG�EHORZ�
QDPH NH\V PHQX8QGR �&WUO!�µ=¶ (GLW�_�8QGR1HZ�YDULDEOH �&WUO!�)� (GLW�_�1HZ�9DULDEOH$GG�QHZ�GLVFUHWH�YDOXH �,QVHUW! (GLW�_�1HZ�9DOXH,QVHUW�VXSHUVHW �6KLIW!��,QVHUW! (GLW�_�,QVHUW�6XSHUVHW,QVHUW�VXEVHW �&WUO!��,QVHUW! (GLW�_�,QVHUW�6XEVHW5HPRYH�HOHPHQW �'HOHWH! (GLW�_�5HPRYH�(OHPHQW5HPRYH�EUDQFK �6KLIW!��'HOHWH! (GLW�_�5HPRYH�%UDQFK

$V�XVXDO��8QGR UHYHUVHV�WKH�ODVW�FRPPDQG�FDUULHG�RXW�1HZ�YDULDEOH GRHV�ZKDW� LW�VD\V�±�LW�FUHDWHV�D�QHZ�YDULDEOH��<RX�FDQ� WKHQ� W\SH� WKH�QDPH�RIWKDW�HOHPHQW��,&(&83�UHTXLUHV�WKDW�HDFK�YDULDEOH�LV�JLYHQ�D�XQLTXH�QDPH�WKDW�GLVWLQJXLVKHV�LWIURP�HYHU\�RWKHU�YDULDEOH�¾ +LW�1HZ�YDULDEOH��µ ¶�RU��&WUO!�DQG�)��WRJHWKHU��DQG�W\SH�³IRUP´��<RX�FDQ�W\SH�LQWR�WKHVSDFH�RFFXSLHG�E\�WKH�ODEHO��+LW��5HWXUQ!�RU�FOLFN�RXWVLGH�WKH�ODEHO�ER[�WR�ILQLVK�7KH� QH[W� WKUHH� EXWWRQV� �µ ¶�� µ ¶� DQG� µ ¶�� DGG� YDOXH� WHUPV� LQWR� WKH� VWUXFWXUH��9DOXHV� DUHDVVXPHG�WR�EH�PXWXDOO\�H[FOXVLYH��L�H���D�YDULDEOH�FRXOG�EH�HLWKHU�$�RU�%��EXW�QRW�ERWK��7KH�ILUVW�1HZ�YDOXH��EXWWRQ�VLPSO\�DGGV�D�QHZ�YDOXH�LQ�WKH�GLDJUDP�DW�WKH�FXUUHQW�SRLQW�7KH� QH[W� WZR� EXWWRQV� DUH� XVHIXO� IRU� GHILQLQJ� KLHUDUFKLFDO� YDULDEOHV �VHH� 6HFWLRQ� ������ 7KHVHFRQG�EXWWRQ�SODFHV�D�µVXSHUVHW�YDOXH¶�EUDFNHWLQJ�WKH�FXUUHQW�YDOXH��7KH�ODVW�EXWWRQ�WXUQV�WKHFXUUHQW�YDOXH�LQWR�D�VHW�DQG�DGGV�D�YDOXH�ZLWKLQ�LW�7KH� ODVW� WZR� EXWWRQ� EDU� FRPPDQGV� UHPRYH� HOHPHQWV� IURP� WKH� VWUXFWXUH��5HPRYH� HOHPHQWGHOHWHV�D�VLQJOH�WHUP��DQ\WKLQJ�EXW�WKH�YDULDEOH���ZKLOH�5HPRYH�EUDQFK GHOHWHV� WKH�HOHPHQWDQG�HYHU\WKLQJ�EHORZ�LW��<RX�FDQ�XVH�WKLV�FRPPDQG�WR�GHOHWH�D�YDULDEOH�� IRU�H[DPSOH��$IWHU\RX�DGG�D�YDOXH�\RX�VKRXOG�ODEHO�LW��$�YDULDEOH�FDQQRW�KDYH�WZR�YDOXHV�ZLWK�WKH�VDPH�QDPH�¾ +LW�$GG�QHZ�GLVFUHWH�YDOXH��µ ¶�RU�WKH��,QVHUW!�NH\��DQG�W\SH�³UHODWLYH´��+LW��5HWXUQ!�¾ 5HSHDW��W\SLQJ�³QRQILQLWH´�7KH�UHVXOWLQJ�VWUXFWXUH�VKRXOG�ORRN�OLNH�WKLV��(DFK�HOHPHQW�LV�JLYHQ�D�FRORXU�DV�\RX�FUHDWH�LW�

$W�WKLV�SRLQW��DOWKRXJK�ZH�KDYH�ODEHOOHG�WKH�YDOXHV��QRQH�RI�WKH�YDOXHV�KDYH�EHHQ�GHILQHG�E\PDSSLQJ�UXOHV��7KLV� IDFW� LV�VKRZQ�E\� UHG�TXHVWLRQ�PDUN�V\PEROV� �µ ¶�� IRU� OHDI�YDOXHV�DQG�D
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JUHHQ�µ]HUR¶�RU�QXOO�V\PERO��µ ¶��HOVHZKHUH��/HDI�YDOXHV�VKRXOG�EH�JLYHQ�D�PDSSLQJ�UXOH��,W�LVRSWLRQDO�IRU�RWKHUV�$V�ZH�KDYH� VHHQ�� HDFK� HOHPHQW� LV� JLYHQ� D� FRORXU��7KH�YDULDEOH� VWUXFWXUH�SDQHO� VKRZV� WKHVHFRORXUV� VR� WKDW� \RX� FDQ� UHODWH� WKHP� WR� \RXU� H[SHULPHQWDO� VDPSOH� �VHH� 6HFWLRQ� ���� <RX� FDQFKDQJH�WKHVH�FRORXUV�XVLQJ�WKH�QHZ�&RORXU�SDOHWWH DQG�WKH�&RORXU�EUDQFK EXWWRQ�¾ ,I�\RX�SODFH�WKH�PRXVH�RYHU�WKH�&RORXU�SDOHWWH�EXWWRQ��µ ¶��WKH�SDOHWWHZLOO�GHVFHQG��OHIW���7KHUH�DUH�WZHOYH�VWDQGDUG�FRORXUV��6HOHFWLQJ�RQH�RIWKHVH�ZLOO�VHW�WKH�FRORXU�RI�WKH�FXUUHQWO\�VHOHFWHG�YDULDEOH�RU�YDOXH���<RXFDQ� URWDWH� WKURXJK� WKH� VHTXHQFH� E\� FOLFNLQJ� RQ� WKH� EXWWRQ� LWVHOI� RUSUHVVLQJ�WKH�)��NH\�±�ZLWK��6KLIW!�WR�URWDWH�EDFN��¾ ,I� \RX� ILQG� WKDW� FRORXUV� ZLWKLQ� WKH� VWUXFWXUH� DUH� RXW� RI� VHTXHQFH�SRVVLEO\�IROORZLQJ�HGLWLQJ���\RX�FDQ�DVN�,&(&83�WR�UH�FRORXU�FKLOGUHQ�EHORZ�WKH�FXUUHQWQRGH�ZLWK�WKH�&RORXU�EUDQFK�EXWWRQ��µ ¶���&WUO!�DQG�)��WRJHWKHU��1RWH�WKDW�HGLWLQJ�FRORXUV�LQ�WKH�3URMHFW�ZLQGRZ�ZLOO�XSGDWH�WKH�FRORXU�FRGLQJ�LQ�WKH�6DPSOHYLHZ� DQG� DQ\� OLQNHG� WUHH� YLHZ�� $� VLPLODU� &RORXU� SDOHWWH� RSWLRQ� LV� QRZ� DYDLODEOH� IRUUHFRORXULQJ�TXHULHV�LQ�,&(&83¶V�TXHU\�HGLWRU��DOVR�LQ�WKH�ODWHVW�J UHOHDVH�RI�,&(&83������1H[W��ZH�QHHG�WR�DGG�PDSSLQJ�UXOHV�
����&UHDWLQJ�D�PDSSLQJ�UXOH$V�ZH�KDYH�H[SODLQHG��HYHU\�YDULDEOH�LV�GHILQHG�E\�D�PDSSLQJ�UXOH��7KH�GHVLUHG�PDSSLQJ�UXOHIRU� WKH� )7)� YDOXH� QRQILQLWH LV� VKRZQ� EHORZ� LQ� WKH� ORJLF� HGLWRU�� :H� KDYH� ]RRPHG� LQ� WRPD[LPXP�VL]H�����WR�VHH�WKH�IHDWXUHV�

:KDW� WKLV�UXOH�VD\V�LV� WKDW�QRQILQLWH�YDOXHV�FDQ�EH�LGHQWLILHG�E\�WKH�FODXVH�EHLQJ�PDUNHG�E\HLWKHU�DQ�±HG�RU�±LQJ�SDUWLFLSOH�IHDWXUH��DV�LQ�HG SDUWLFLSOH �LQJ�SDUWLFLSOH«\RXWK�JURXS�FDOOHG�8QLW\ «MXVW�DV�PXFK�JRLQJ�RQ�LQ�*DOLFLD>6�$���������@ >6�$���������@,QLWLDOO\� WKH� SDQHO�ZLOO� EH� HPSW\�� VLPSO\� VWDWLQJ� µ9DOXH� LV� XQGHILQHG¶��:H�QHHG� WR� DGG� WKLV)7)�TXHU\�WR�WKH�PDSSLQJ�UXOH�¾ $Q�HDV\�ZD\�WR�JHW�VWDUWHG�LV�WR�VLPSO\�XVH�WKH�$GG�HOHPHQW �µ ¶��FRPPDQG�LQ�WKH�ORJLFHGLWRU��7KLV�FUHDWHV�D�FRS\�RI�WKH�FXUUHQW�GHIDXOW�)7)��³1332�&/´��
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¾ 1H[W��GRXEOH�FOLFN�RQ� WKH�)7)�RU�KLW� WKH�(GLW�HOHPHQW �µ ¶�� EXWWRQ��7KH� µ1RGH¶� TXHU\ZLQGRZ�DSSHDUV��$GG�³�HGS�LQJS�´�WR�WKH�HQG�RI�WKH�H[SUHVVLRQ�DQG�KLW�UHWXUQ�

7KLV�ZLOO�FUHDWH�WKH�VLPSOH�VLQJOH�QRGH�)7)�ZH�ZDQW�+RZ�GLG�ZH�NQRZ�KRZ�WR�GHILQH�QRQILQLWH�FODXVHV�LQ�WKLV�ZD\"�7KH�DQVZHU�LV�ZH�FRXOG�KDYHH[SORUHG�WKH�FRUSXV�� ,I�ZH�GRQ¶W�NQRZ�KRZ�WKH�JUDPPDU�IRUPDOO\�GHILQHV�QRQILQLWH�FODXVHV�ZH�FDQ�VWLOO�LQYHQW�D�WHPSODWH�7H[W�)UDJPHQW�TXHU\�OLNH�µ�1! HG��9!¶�ZKLFK�ZLOO�ILQG�VRPH�±HG SDUWLFLSOH�H[DPSOHV�LQ�DQ�DSSUR[LPDWH�PDQQHU��$SSO\LQJ�WKDW�TXHU\�DQG�LQYHVWLJDWLQJ�WKHJUDPPDU�PLJKW�OHDG�XV�WR�UHDOLVH�WKDW�WKH�µHGS¶�IHDWXUH�LQ�WKH�FODXVH LGHQWLILHG�±HG SDUWLFLSOHQRQILQLWH�H[DPSOHV�UHOLDEO\��:H�ZRXOG�WKHQ�QHHG�WR�UHDOLVH�WKDW�WKHUH�ZHUH�DOVR�±LQJ SDUWLFLSOHH[DPSOHV�DV�ZHOO�DQG�WU\�WR�IDFWRU�WKHVH�LQ��:H�ZLOO�WXUQ�WR�WKH�)7)�IRU�UHODWLYH FDVHV�LQ�D�PRPHQW��)LUVW�ZH�ZLOO�PDNH�D�VKRUW�GLJUHVVLRQWR�GLVFXVV�WKH�ORJLF�HGLWRU�PRUH�JHQHUDOO\��DQG�VXPPDULVH�WKH�RWKHU�HGLWRU�EXWWRQV�
����7KH�PDSSLQJ�UXOH�HGLWRU6LQFH�PDSSLQJ�UXOHV�DUH�GHILQHG�LQ�SURSRVLWLRQDO�ORJLF��WKLV�HGLWRU�LV�H[WUHPHO\�VLPLODU�WR�WKHRQH� \RX� XVH� ZKHQ� \RX� DUH� HGLWLQJ� ORJLFDO� TXHULHV� HOVHZKHUH� LQ� ,&(&83�� 7KH� ORJLF� TXHU\HGLWRU�LV�GLVFXVVHG�LQ�GHWDLO�LQ�WKH�+HOS�FKDSWHU�µ&RPELQLQJ�4XHULHV¶�LQ�,&(&83�,,,��$V�ZLWKHGLWLQJ�YDULDEOHV��ZH�ZLOO�PRVWO\�FRQFHQWUDWH�KHUH�RQ�WKH�DVSHFWV�RI�WKLV�WKDW�DUH�QHZ�1RWH�WKDW�TXHULHV�DUH�FRPELQHG�LQ�3URMHFWV�LQ�D�GLIIHUHQW�ZD\�IURP�WKH�ZD\�WKH\�DUH�FRPELQHGHOVHZKHUH�� ,Q� D� 3URMHFW� TXHULHV� DUH� XVHG� WR� GHILQH� YDULDEOHV� EDVHG� DURXQG� D� FRPPRQ� FDVHGHILQLWLRQ�

VHOHFWYDULDEOHW\SH

ORJLFFRPPDQGV

GHIDXOW

DGG�HOHPHQW

HGLWHOHPHQW

GHOHWHFRPPDQGV

VLPSOLI\

HQXPHUDWHVXEYDOXHV
VHOHFWFDVH�QHDU��IDU�

]RRP)7)
7KH�HGLWRU�EXWWRQ�EDU�LV�VXPPDULVHG�DERYH�
� (QJOLVK�DOVR�DOORZV�IRU�LQILQLWLYDO�UHODWLYHV��RI�FRXUVH��EXW�WKHVH�IDOO�RXWVLGH�RXU�FXUUHQW�DOWHUQDWLRQ�H[SHULPHQW�
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7KH�EDU� LV� VXEGLYLGHG� LQWR�D� VPDOO�QXPEHU�RI�JURXSV�RI�EXWWRQV��7KH� ILUVW� IRXU� FRQWUROV� DUHQHZ��DQG�DUH�RQO\�XVHG�IRU�GHILQLQJ�PDSSLQJ�UXOHV��7KH\�WHOO� ,&(&83�KRZ�WR� LQWHUSUHW WKHORJLFDO�H[SUHVVLRQ��L�H��KRZ�WR�FRQYHUW�WKH�H[SUHVVLRQ�LQWR�YDOXHV�RI�D�YDULDEOH��7KH�UHPDLQLQJFRPPDQGV�DUH�FRPPRQ�WR�DOO�ORJLFDO�HGLWRUV���7KH�]RRP�FRQWURO�KDV�EHHQ�DGGHG�WR�WKH�ODWHVW�JUHOHDVH�RI�,&(&83������
QDPH NH\V PHQX9DULDEOH�W\SH &WUO�µ<¶ (GLW�_�9DULDEOH�W\SH'HIDXOW�YDOXH &WUO�µ'¶ (GLW�_�'HIDXOW�YDOXH(QXPHUDWH�VXEYDOXHV &WUO�µ(¶ (GLW�_�(QXPHUDWH�YDOXH6HOHFW�QHDUHVW�IXUWKHVW�FDVH &WUO�µ6¶ (GLW�_�6HOHFW�FDVH

7KH�UXOHV�IRU�LQWHUSUHWLQJ�TXHULHV�GHSHQG�ILUVW�DQG�IRUHPRVW�RQ�WKH�YDULDEOH�W\SH�LQ�ZKLFK�WKH\DUH�IRXQG��7KHUH�DUH�WKUHH�W\SHV�RI�YDULDEOHV�6HQWHQFH�YDULDEOHV DUH�GLVFUHWH�YDULDEOHV�WKDW�DSSO\�WR� WH[W�XQLWV��$�YDOXH�LQ�D�VHQWHQFHYDULDEOH� LV� GHILQHG� E\� DQ� H[SUHVVLRQ� REWDLQLQJ� D� VHW� RI� VHQWHQFHV� LQ� WKH� FRUSXV�� H�J��� DVRFLROLQJXLVWLF� YDULDEOH� TXHU\�� D� SDUWLFXODU� WH[W�� HWF�� ,I� \RX� LQFOXGH� )7)V� LQ� D� VHQWHQFHYDULDEOH��RQO\�WKH�QXPEHU�RI�WH[W�XQLWV�UHWXUQHG�ZLOO�EH�UHOHYDQW�±�QRW�KRZ�LW�PDWFKHV�WKHVHQWHQFH�)7)�YDULDEOHV DUH�GLVFUHWH�YDULDEOHV�DSSOLHG�WR�HYHU\�PDWFKLQJ�FDVH��$�YDOXH�LQ�DQ�)7)YDULDEOH�LV�GHILQHG�E\�D�PDSSLQJ�UXOH�ZKLFK�REWDLQV�D�VHW�RI�FDVHV�LQ�WKH�VDPSOH��7KH\�DUHGHILQHG� E\� ORJLFDO� FRPELQDWLRQV� RI� )7)V�� 7KHVH� DUH� WKH� PDLQ� W\SH� RI� YDULDEOHV� IRUUHVHDUFK�LQ�WKH�JUDPPDU�DQG�OH[LV�)7)� FRXQW� YDULDEOHV� DUH� LQWHJHU� YDULDEOHV� WKDW� FRXQW� VXEFDVHV� ZLWKLQ� HYHU\� PDWFKLQJFDVH��7KH\�DUH�GHILQHG�E\�D�VLQJOH�)7)��7KH�YDOXH�RI�D�FRXQW�YDULDEOH�LV�WKH�QXPEHU�RIWLPHV� WKDW� WKH� )7)� PDWFKHV� WKH� WUHH� ZKHQ� WKH� IRFXV� LV� IL[HG� WR� WKH� SDUWLFXODU� FDVH�1%� <RX� GR� QRW� QHHG� WR� GHILQH� WKH� YDOXHV� RI� )7)� FRXQW� YDULDEOHV� �WKH\� FDQQRW� KDYHFKLOGUHQ���0RUH�LQIRUPDWLRQ�LV�JLYHQ�LQ�6HFWLRQ�����7KH�QH[W�FRPPDQG�DIIHFWV�WKH�ORFDO�YDOXH�WHUP��7KH�'HIDXOW�YDOXH �µ ¶� PDUNHU�VWDWHV� WKDWWKH�FXUUHQW�YDOXH�LV�WKH�GHIDXOW��L�H��WKH�YDOXH�UHWXUQHG�LI�RWKHU�UXOHV�IDLO��<RX�FDQ�VHW�WKH�YDOXHWR�PDWFK� WKH� GHIDXOW� LI� QR� PDSSLQJ� UXOH� KDV� EHHQ� HQWHUHG�� 'HIDXOW� VWDWXV� ZLOO� VWRS� IXUWKHUHYDOXDWLRQ��VR�WKH�RUGHU�LQ�ZKLFK�WHUPV�DUH�HYDOXDWHG�GHWHUPLQHV�KRZ�WKH�GHIDXOW�LV�DSSOLHG�6HH�%R[��(YDOXDWLQJ�YDULDEOHV�RQ�SDJH����7KH� (QXPHUDWH� VXEYDOXHV �µ ¶�� DQG� WKH� 6HOHFW� QHDUHVW�IXUWKHVW� FDVH �µ ¶�� FRPPDQGVXSSRUW�D�FRXSOH�RI�PRUH�DGYDQFHG�IHDWXUHV�(QXPHUDWH WHOOV�WKH�SURJUDP�WR�JHQHUDWH QHZ�GLVFUHWH�YDOXHV�DW�WKH�FXUUHQW�SRLQW�LQ�WKHVWUXFWXUH��RQH�IRU�HDFK�GLVWLQFW�SDWWHUQ�LQ�WKH�)7)��7KLV�ZRUNV�LQ�FRQQHFWLRQ�ZLWK�SXUSOH(QXPHUDWH� PDUNHUV� WKDW� DUH� LQVHUWHG� LQWR� SDUWV� RI� WKH� )7)�� <RX� FDQ� DVN� ,&(&83� WRFUHDWH�YDOXHV�ZKLFK�VXEGLYLGH�E\�WKH�IXQFWLRQ�RI�D�QRGH�LQ�WKH�ILUVW�SRVLWLRQ��JHQHUDWH�DWHUP� IRU� HDFK� SDWWHUQV� RI� ZRUGV�� HWF�� 7KLV� IXQFWLRQ� LV� FXUUHQWO\� GLVDEOHG� LQ� WKH� EHWDUHOHDVH�
E
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6HOHFW� QHDUHVW�IXUWKHVW� FDVH WHOOV� ,&(&83� KRZ� WR� LQWHUSUHW� D� VKLIW� RI� IRFXV�� )RFXVVKLIWLQJ�LV�D�WHFKQLTXH�ZKLFK�DOORZV�\RX�WR�REWDLQ�DQG�FODVVLI\�LQIRUPDWLRQ�IURP�HOHPHQWVWKDW�DUH�QHDU�WR��EXW�QRW�D�IL[HG�QXPEHU�RI�SODFHV�IURP��WKH�IRFXV�RI�WKH�FDVH�<RX�FDQ�XVH�WKLV�WR�SLFN�XS�LQIRUPDWLRQ�IURP��IRU�H[DPSOH��WKH�QHDUHVW�DQFHVWRU�µKRVW¶�FODXVH�6HH� 6HFWLRQ ����� 7R� VSHFLI\� WKH� QHDUHVW� PDWFKLQJ� FDVH�� \RX� XVH� WKH� µ6HOHFW� QHDUHVW� FDVH¶RSWLRQ��7KH� VXEYDOXHV�RI� WKH�YDULDEOH� WKHQ� FRQWDLQ�)7)V�ZKLFK� DUH�PDWFKHG� WR� WKH�GHIHUUHGFODXVH��QRW�WKH�RULJLQDO�FDVH��7KLV�GLVWDQFH�LV�PHDVXUHG�LQ�DQ\�GLUHFWLRQ��7KXV�µ6HOHFW�IXUWKHVWFDVH¶�PLJKW�EH�XVHG� WR�SLFN�XS� LQIRUPDWLRQ� IURP� WKH� ILUVW� LQ� D� SRVVLEOH� VWULQJ� RI� DGMHFWLYHVZLWKLQ�D�QRXQ�SKUDVH�:H�ZLOO�UHWXUQ�WR�WKH�PRUH�FRPSOH[�W\SHV�RI�YDULDEOHV�LQ�3DUW���7KH�QH[W�VHW�RI�EXWWRQV�DUH�XVHG�IRU�HGLWLQJ�ORJLFDO�H[SUHVVLRQV��7KHLU�FRPPDQGV�FDQ�EH�IRXQGXQGHU�WKH�µ(GLW�_�/RJLF¶�PHQX�
QDPH NH\V PHQX$QG�WRJHWKHU µ$¶ (GLW�_�/RJLF�_�$QG�WRJHWKHU2U�WRJHWKHU µ2¶��µ�¶�WRJJOHV� (GLW�_�/RJLF�_�2U�WRJHWKHU1RW�HOHPHQW µ1¶��µ�¶�RU�µC¶ (GLW�_�/RJLF�_�1HJDWH�HOHPHQW%UDFNHW�HOHPHQW �6KLIW!��,QVHUW! (GLW�_�/RJLF�_�%UDFNHW�HOHPHQW$GG�HOHPHQW �,QVHUW! (GLW�_�/RJLF�_�$GG�HOHPHQW(GLW�HOHPHQW �6SDFH! (GLW�_�/RJLF�_�(GLW�HOHPHQW5HPRYH�HOHPHQW �'HOHWH! (GLW�_�/RJLF�_�5HPRYH�HOHPHQW5HPRYH�EUDQFK �6KLIW!��'HOHWH! (GLW�_�/RJLF�_�5HPRYH�EUDQFK6LPSOLI\ µ6¶ (GLW�_�/RJLF�_�6LPSOLI\�

7KH� ILUVW� IRXU� EXWWRQV� FRQFHUQ� WKHPVHOYHV�ZLWK� ORJLFDO� UHODWLRQV�� 7KH\� H[SUHVV� FRQMXQFWLRQDQG�GLVMXQFWLRQ��DQG�QHJDWH�DQG�EUDFNHW�WKH�FXUUHQW�QRGH�$GG�HOHPHQW LQVHUWV�D�QHZ�)7)�HOHPHQW�PDWFKLQJ�WKH�FXUUHQW�GHIDXOW�FDVH��(GLW�HOHPHQW OHWV\RX� HGLW� D� FXUUHQW� TXHU\�� 7KLV�ZLOO� RSHQ� D� TXHU\�ZLQGRZ� RU�� LQ� WKH� FDVH� RI�PRUH� FRPSOH[TXHULHV��LQFOXGLQJ�FRPSOH[�)7)V���FRQQHFW�WR�D�VRXUFH�HGLWRU�ZLQGRZ��<RX�FDQ�GRXEOH�FOLFNRQ�WKH�HOHPHQW�WR�HGLW�LW�DV�ZHOO�5HPRYH�HOHPHQW DQG�5HPRYH�EUDQFK�FXW�LQGLYLGXDO�HOHPHQWV�DQG�HQWLUH�EUDQFKHV��DV�LQ�WKHYDULDEOH� HGLWRU� �DQG� RWKHU� ORJLFDO� HGLWRUV��� 6LPSOLI\� VLPSOLILHV� WKH� ORJLFDO� H[SUHVVLRQ� E\FRQYHUWLQJ�LW�WR�D�GLVMRLQW�QRUPDO�IRUP��VHH�,&(&83�+HOS��&RPELQLQJ�4XHULHV��7KH�ORJLFDO�TXHU\�HGLWRU�FDQ�EH�KLGGHQ�RU�UHYHDOHG�ZLWK�WKH�IROORZLQJ�FRPPDQG�RQ�WKH�PDLQEXWWRQ� EDU�� 7KH� KHLJKW� RI� WKH� HGLWRU� SDQHO� PD\� EH� DGMXVWHG� E\� GUDJJLQJ� WKH� YHUWLFDO� DQGKRUL]RQWDO�µGLSV¶�XS�RU�GRZQ�
QDPH NH\V PHQX/RJLFDO�TXHU\�HGLWRU �6KLIW!�)� (GLW�_�6KRZ�+LGH�ORJLF
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����'HILQLQJ�D�PDSSLQJ�UXOH�ZLWK�D�VWUXFWXUHG�)7)7R� UHFDS�� ZH� KDYH� VR� IDU� GHILQHG� D� YDULDEOH� IRUP�� ^UHODWLYH�� QRQILQLWH`� DQG� GHILQHG� WKHPDSSLQJ�UXOH�IRU�QRQILQLWH��ZKLFK�FRQVLVWHG�RI�D�VLQJOH�)7)�QRGH��7KH�GHVLUHG�PDSSLQJ�UXOHIRU�WKH�)7)�YDOXH�UHODWLYH LV�VKRZQ��ZLWK�WKH�UHOHYDQW�HGLWRU�EXWWRQV��HWF���EHORZ�

8QOLNH� WKH� )7)� IRU� QRQILQLWH�� WKLV� LV� D� VWUXFWXUHG� )7)� �GUDZQ� OHIW� WR� ULJKW� KHUH��� 7KH� )7)VWDWHV� WKDW� DQ� DOWHUQDWLQJ� UHODWLYH� �SRVWPRGLI\LQJ�� FODXVH� LV� GHILQHG� E\� WKH� SUHVHQFH� RI� DUHODWLYH�SURQRXQ��µ3521�UHO�¶��DV�WKH�KHDG�RI�D�QRXQ�SKUDVH�LQ�VXEMHFW�SRVLWLRQ��µ68�13¶��,Q�WKLV�H[DPSOH�WKH�UHODWLYH�SURQRXQ�LV�WKDW�«DQ\ERG\�WKDW FRPHV�LQWR�WKDW�FODVV >6�$��������@¾ ,Q�WKH�YDULDEOH�SDQHO��VHOHFW�UHODWLYH�ZLWK�WKH�PRXVH�¾ 8VH�$GG�HOHPHQW��µ ¶��WR�DGG�D�VLQJOH�QRGH�)7)�WR�WKH�PDSSLQJ�UXOH��'RXEOH�FOLFN�RQ�LWZLWK�WKH�OHIW�PRXVH�EXWWRQ�WR�RSHQ�WKH�µ1RGH¶ TXHU\�ZLQGRZ�

,QVWHDG�RI�W\SLQJ�LQ�DQ�H[SUHVVLRQ��ZH�ZDQW�WR�HGLW�D�VWUXFWXUDO�)7)��<RX�FDQ�WXUQ�WKLV�VLQJOHQRGH�H[SUHVVLRQ�LQWR�D�IXOO�)X]]\�7UHH�)UDJPHQW�E\�KLWWLQJ�WKH�µ(GLW¶�EXWWRQ��7KLV�ZLOO�RSHQWKH�)7)�HGLWRU�VR�WKDW�LW�LV�OLQNHG�EDFN�WR�WKH�3URMHFW��7KH�ZLQGRZ�ZLOO�ORRN�OLNH�WKLV�
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<RX�FDQ�QRZ�HGLW�WKH�)7)�LQ�DQ\�ZD\�WKDW�\RX�ZLVK��<RX�FDQ�XVH�DOO�RI�,&(&83����¶V�)7)VHDUFK�IOH[LELOLW\��<RX�FDQ�DGG�QRGHV�DERYH�DQG�EHORZ�WKH�FODXVH��\RX�FDQ�DGG�OH[LFDO�LWHPVDQG�ZLOG� FDUGV�� DGG� IXQFWLRQV�� FDWHJRULHV� DQG� IHDWXUHV�� GHILQH� ORJLFDO� H[SUHVVLRQV� LQ� QRGHV�DGMXVW�OLQNV�DQG�HGJHV��DQG�VR�IRUWK�7LS� ,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�GR�QRW�PRYH�WKH�IRFXV�QRGH�LQ�WKH�)7)��RU�RWKHUZLVHHGLW� WKH�)7)� LQ� VXFK� D�ZD\� DV� WR�PHDQ� WKDW� WKH� IRFXV�ZRXOG� IDLO� WR�PDWFK� DQ� µ1332�&/¶PRGH�� ,I� WKLV� KDSSHQV�� QRWKLQJ� WHUULEOH� ZLOO� KDSSHQ�� EXW� WKH� PDSSLQJ� UXOH� LV� XQOLNHO\� WRIXQFWLRQ�LQ�WKH�ZD\�\RX�ZLVK�,Q�RXU�FDVH�ZH�ZDQW�WR�FUHDWH�D�WKUHH�QRGH�)7)�¾ ,Q�WKH�)7)�HGLWRU��KLW�WKH�,QVHUW�FKLOG�EXWWRQ��µ ¶��RU�SUHVV��6KLIW!�DQG��,QVHUW!�DW� WKHVDPH�WLPH�¾ 1H[W�� ODEHO� WKH� QRGH�� VXEMHFW� �µ68¶��� QRXQ� SKUDVH� �µ13¶��� 3RVLWLRQ� WKH� PRXVH� RYHU� WKHFDWHJRU\��XSSHU�ULJKW��SDQHO�DQG�VHOHFW�µQRXQ�SKUDVH¶�LQ�WKH�SRS�XS�PHQX��5HSHDW�ZLWK�WKHIXQFWLRQ� SDQHO� IRU� µVXEMHFW¶�� $OWHUQDWLYHO\�� \RX� FDQ� XVH� WKH�(GLW� QRGH EXWWRQ� �µ ¶�� WRRSHQ�WKH�LQVSHFWRU�ZLQGRZ�7LS� :KHQ� ODEHOOLQJ� D� EODQN� QRGH� LW� LV� XVXDOO\� HDVLHU� WR� VHOHFW� WKH� FDWHJRU\� EHIRUH� WKHIXQFWLRQ�¾ 5HSHDW�WKH�,QVHUW�FKLOG��µ ¶��FRPPDQG�DQG�ODEHO�WKH�IXQFWLRQ�DQG�FDWHJRU\�DV�µ13+'¶�QRXQ�SKUDVH�KHDG��DQG�µ3521¶��SURQRXQ���7KH�µUHODWLYH¶�IHDWXUH��µUHO¶�� LV� IRXQG� LQ� WKHµSURQRXQ�W\SH¶�FODVV�:KHQ�\RX�DUH�ILQLVKHG�\RXU�)7)�VKRXOG�ORRN�OLNH�WKLV��5HIHU�WR�)X]]\�7UHH�)UDJPHQWV�LQ�WKH,&(&83�+HOS�LI�\RX�DUH�VWXFN�

7KLV�)7)�LV�OLQNHG�EDFN�WR�RXU�3URMHFW�$OWKRXJK�WKH�)7)�LV�RSHQ�LQ�DQRWKHU�ZLQGRZ��\RX�ZLOO�QHHG�WR�XSGDWH�WKH�3URMHFW�E\HLWKHU�FORVLQJ�WKH�)7)��DQG�UHSO\LQJ�µ<HV¶�ZKHQ�DVNHG�ZKHWKHU�\RX�ZDQW�WR�VDYH�WKH)7)��RU�KLWWLQJ�WKH�ODUJH�µ8SGDWH�¶�EXWWRQ�RQ�WKH�IDU�ULJKW�RI�WKH�EXWWRQ�EDU�7LS��7KLV�3URMHFW�LV�VDYHG�DV�([DPSOH� LQ�WKH�3URMHFWV VXEGLUHFWRU\��<RX�FDQ�ORDG�WKH�SURMHFWLQWR�,&(&83�ZLWK�WKH�µ&RUSXV�_�2SHQ�3URMHFW«¶�FRPPDQG�LI�\RX�DUH�VWXFN�



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH���

����%XLOGLQJ�KLHUDUFKLFDO�YDULDEOHV9DULDEOHV�PD\�EH�IODW�RU�RUJDQLVHG�LQWR�D�KLHUDUFKLFDO�VWUXFWXUH�ZKHUH�HOHPHQWV�DUH�EUDFNHWHGWRJHWKHU�� $Q� H[DPSOH� RI� D� KLHUDUFKLFDO� YDULDEOH� LV� VKRZQ� EHORZ�� +HUH� HGS DQG� LQJS DUHVXEYDOXHV�RI�QRQILQLWH��ZKLFK�LV�D�VXEYDOXH�RI�WKH�YDULDEOH�IRUP�

7R� DGG� VXEYDOXHV� RI� QRQILQLWH�� FOLFN� RQ� WKH� µQRQILQLWH¶� HOHPHQW� DQG� XVH� WKH� ,QVHUW� VXEVHWFRPPDQG� LQ� WKH� YDULDEOH� HGLWRU� �FOLFN� RQ� µ ¶� LQ� WKH� EXWWRQ� EDU� RU�� XVLQJ� WKH� NH\ERDUG� KLW�6KLIW!�DQG��,QVHUW!���7KHQ�W\SH�WKH�ODEHO�DV�XVXDO�,I�\RX�KDYH�IROORZHG�WKH�GLVFXVVLRQ�LQ�6HFWLRQ������\RX�ZRXOG�H[SHFW�WKH�PDSSLQJ�UXOH�IRU�HGSWR� EH� ³1332�&/�HGS�´�� 7KLV� LV� FRUUHFW�� <RX� FDQ� UHSHDW� WKH� VWHSV� JLYHQ� LQ� 6HFWLRQ� ���� WRFUHDWH�QHZ�PDSSLQJ�UXOHV�IRU�HGS�DQG�LQJS�7KHUH�DUH�D�QXPEHU�RI�PRUH�DGYDQFHG�YDULDEOH�HGLWLQJ�FRPPDQGV�WKDW�UHDOO\�FRPH�LQWR�WKHLURZQ�ZKHQ�HGLWLQJ�KLHUDUFKLFDO�YDULDEOHV��6HH�DOVR�6HFWLRQ������SDJH����7KH�IROORZLQJ�FRPPDQGV�DUH�SDUWLFXODUO\�XVHIXO�LQ�WKLV�UHVSHFW�
QDPH NH\V PHQX,QVHUW�VXSHUVHW �6KLIW!��,QVHUW! (GLW�_�,QVHUW�6XSHUVHW,QVHUW�VXEVHW �&WUO!��,QVHUW! (GLW�_�,QVHUW�6XEVHW5HPRYH�HOHPHQW �'HOHWH! (GLW�_�5HPRYH�(OHPHQW5HPRYH�EUDQFK �6KLIW!��'HOHWH! (GLW�_�5HPRYH�%UDQFK

:H�KDYH�DOUHDG\�VHHQ�,QVHUW�VXEVHW�LQ�DFWLRQ��,QVHUW�VXSHUVHW�GHILQHV�D�YDOXH�WHUP�DERYH�WKHFXUUHQWO\�VHOHFWHG�RQH���:H�PLJKW�VD\�WKDW�WKH�QHZ�HOHPHQW�µEUDFNHWV¶�WKH�FXUUHQWO\�VHOHFWHGWHUP���+RZHYHU��D�VLQJOH�EUDFNHWHG�HOHPHQW�LV�XVXDOO\�QRW�YHU\�XVHIXO�)RUWXQDWHO\��\RX�FDQ�XVH�PRXVH�EDVHG�µGUDJ�DQG�GURS¶�WR�PRYH�HOHPHQWV�DURXQG�WKH�YDULDEOHVWUXFWXUH��'UDJ�DQG�GURS�RSHUDWHV�RQ�ZKROH�EUDQFKHV�� MXVW�DV� LW�GRHV�LQ� WKH�ORJLF�HGLWRU��DQGWKH�WUHH�HGLWRU���&OLFN�RQ�D�QRGH�DQG�KROG�GRZQ�WKH�PRXVH��7KHQ�GUDJ�LW�XS�DQG�GRZQ�7KH�5HPRYH FRPPDQGV�DUH�DOVR�XVHIXO�LQ�HGLWLQJ�KLHUDUFKLFDO�VWUXFWXUH��5HPRYH�HOHPHQW�ZLOOGHOHWH� DQ\� VHW� RU� YDOXH� WHUP� �L�H�� DOO� QRGHV� DSDUW� IURP� WKH� YDULDEOH� QRGH��� ,I� \RX� GHOHWH� DQLQWHUPHGLDWH�VHW�WHUP��WKH�YDOXHV�EHORZ�ZLOO�EH�DWWDFKHG�WR�WKH�SDUHQW�QRGH��5HPRYH�EUDQFKZLOO�ZLSH�HYHU\WKLQJ�IURP�WKH�FXUUHQW�SRLQW�GRZQ���8QGR ZLOO�UHYHUVH�PLVWDNHV��
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7KHVH� EXWWRQV� DUH� FRPSOHPHQWHG� E\� D� QXPEHU� RI� NH\ERDUG� FRPPDQGV�� 7KHVH� QDYLJDWH� WKHYDULDEOH�DQG�UHVWUXFWXUH�LW��7KH�IROORZLQJ�FRPPDQGV�HGLW�WKH�VWUXFWXUH�
QDPH NH\V PHDQLQJ5HQDPH�HOHPHQW �6SDFH! (GLW�WKH�WH[W�ODEHO�RI�WKH�HOHPHQW6OLGH�EDFN �6KLIW!�µn¶ 0RYH�HOHPHQW�EDFN�WKURXJKH[SUHVVLRQ6OLGH�IRUZDUG �6KLIW!�µp¶ 0RYH�HOHPHQW�IRUZDUGV6KLIW�EUDQFK�EDFN �&WUO�6KLIW!�µn¶ 0RYH�EUDQFK�EDFN�ZLWKLQ�VHW6KLIW�EUDQFK�IRUZDUG �&WUO�6KLIW!�µp¶ 0RYH�EUDQFK�IRUZDUGV�LQ�VHW&RS\�EUDQFK �&WUO!�µ&¶ &RS\�HQWLUH�EUDQFK&XW�EUDQFK �&WUO!�µ;¶ &RS\�HQWLUH�EUDQFK�DQG�GHOHWH�LW3DVWH�EUDQFK �&WUO!�µ9¶ 3DVWH�EUDQFK�DIWHU�SRVLWLRQ3DVWH�QHZ�YDULDEOH �&WUO�6KLIW!�µ9¶ 3DVWH�EUDQFK�DV�QHZ�YDULDEOH

<RX�FDQ�HGLW�WKH�ODEHO�RI�DQ\�WHUP�E\�GRXEOH�FOLFNLQJ�RQ�WKH�ODEHO�ZLWK�WKH�PRXVH�RU�VHOHFWLQJLW�DQG�SUHVVLQJ�WKH�VSDFH�EDU�
6OLGH ��6KLIW!�µn¶� RU� µp¶�� PRYHV� D� OHDI� HOHPHQW� RQH� SRVLWLRQ� WKURXJK� WKH� VWUXFWXUH�� 7KHIROORZLQJ� VHTXHQFH� LOOXVWUDWHV� WKH� SULQFLSOH�� (DFK� VWHS� LV� WKH� UHVXOW� RI� RQH� 6OLGH� IRUZDUGFRPPDQG�

7KH�6KLIW�EUDQFK�FRPPDQGV�PRYH�EUDQFKHV�ZLWKLQ�WKH�FXUUHQW�VHW�� L�H��DW� WKH�VDPH�OHYHO�RIWKH�VWUXFWXUH��:LWK�WKLV�FRPPDQG�\RX�PLJKW�VZLWFK�WKH�RUGHU�RI�UHODWLYH DQG�QRQILQLWH WHUPV�LQRQH�PRYH��ILUVW�DQG�ODVW�GLDJUDPV�DERYH��RU�HGS DQG�LQJS��%XW�\RX�FDQ¶W�PRYH�UHODWLYH XQGHUQRQILQLWH DV�ZH�GLG�ZLWK�6OLGH�7KLV�PHDQV� WKDW� FDUH� VKRXOG�EH� WDNHQ� LQ�XVLQJ� WKH�6OLGH�FRPPDQG�QRW� WR� FUHDWH� D� VLWXDWLRQZKHUH� YDOXHV� FDQQRW� EH� FKRVHQ�� ,Q� RWKHU� ZRUGV�� LI� WKH�PDSSLQJ� UXOH� IRU� QRQILQLWH ZLOO� QRWPDWFK�FDVHV�ZKLFK�PDWFK�WKH�PDSSLQJ�UXOH�IRU�UHODWLYH��SXWWLQJ�UHODWLYH�XQGHU�QRQILQLWH�ZLOOPHDQ�WKDW�LW�LV�QHYHU�PDWFKHG�7LS�:KHQ�\RX�DEVWUDFW�WKH�VDPSOH �VHH�6HFWLRQ�����VXPPDU\�VWDWLVWLFV�DUH�UHSRUWHG�IRU�HDFKYDOXH�LQ�WKH�SURMHFW�LQ�WZR�ILHOGV��FDOOHG�&DVHV DQG�)UHTXHQF\ �VHH�XSSHU�ULJKW�GHWDLO�SDQHO��1RQ�PDWFKLQJ�YDOXHV�DUH�WKHQ�HDVLO\�LGHQWLILHG�$V�D�JHQHUDO�SULQFLSOH��RUGHULQJ�PDWWHUV�ZKHUH�PRUH�WKDQ�RQH�YDOXH�DQG�PDSSLQJ�UXOH�FRXOGPDWFK�� ,&(&83� ZLOO� FKRRVH� WKH� ILUVW� YDOXH� WKDW� LW� ILQGV�� $OWKRXJK� ZH� KDYH� QRW� XVHG� WKH'HIDXOW�RSWLRQ�WKXV�IDU�LQ�RXU�GLVFXVVLRQ��GHIDXOW�YDOXHV��PDUNHG�µ ¶�LQ�WKH�GLDJUDP��VKRXOG�EHSODFHG�ODVW LQ�D�VHW��EHFDXVH�VXEVHTXHQW�YDOXHV�ZLOO�EH�LJQRUHG���9DOXHV�ZLWK�QR�PDSSLQJ�UXOHPD\�EH� XVHG� WR� JURXS� WHUPV� WRJHWKHU� �ZKHUH� WKH\� DUH�PDUNHG� µ ¶��� EXW� WKHVH�ZLOO� QHYHU� EH
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PDWFKHG�WKHPVHOYHV��8QGHILQHG�OHDI�YDOXHV�DUH�QRW�XVHIXO��VR�DUH�JLYHQ�D� UHG�TXHVWLRQ�PDUN�µ ¶��LQ�WKH�VWUXFWXUH��)RU�PRUH�LQIRUPDWLRQ�RQ�KRZ�YDULDEOHV�DUH�HYDOXDWHG��VHH�WKH�%R[�DERYH�:LWK� SUDFWLFH� WKHVH� FRPPDQGV� DUH� D� TXLFN� DQG� �IDLUO\�� LQWXLWLYH� ZD\� RI� UHDUUDQJLQJ� WKHVWUXFWXUH� XVLQJ� RQO\� WKH� NH\ERDUG�� 6KLIW DQG� 6OLGH FRPPDQGV� DUH� DOVR� XVHG� LQ� ,&(&83¶VORJLF�HGLWRUV��D�VLPLODU�6KLIW�FRPPDQG�LV�XVHG�WR�HGLW�WDEOHV�DQG�)7)V��7KLV� LV� QRW� WKH� RQO\� ZD\� RI� UHRUJDQLVLQJ� WKH� YDULDEOH� W\SRORJ\�� &XW�� &RS\ DQG� 3DVWHFRPPDQGV�RSHUDWH�RQ�ZKROH�EUDQFKHV�
x <RX�FDQ� FRS\� LQGLYLGXDO� HOHPHQWV� DQG�EUDQFKHV�ZLWKLQ D�YDULDEOH�RU�EHWZHHQ� YDULDEOHV�,&(&83�ZLOO�UHQDPH�WKH�HOHPHQWV�WR�DYRLG�GXSOLFDWH�YDOXH�QDPHV�
x <RX� FDQ� FRS\� TXHULHV� LQWR� WKH� YDULDEOH� VWUXFWXUH� IURP� HOVHZKHUH� LQ� ,&(&83��7KLV�ZLOOFUHDWH�D�QHZ�YDOXH�\RX�FDQ�WKHQ�QDPH�

%R[��(YDOXDWLQJ�GLVFUHWH�DQG�KLHUDUFKLFDO�YDULDEOHV1RQ�QXPHULF� YDULDEOHV� DUH� HYDOXDWHG� LQ� WKH� YHUWLFDO� RUGHU� LQGLFDWHG� E\� WKH� W\SRORJLFDOVWUXFWXUH��7KLV�LV�IDLUO\�LQWXLWLYH��EXW�ZH�VSHOO�RXW�WKH�LPSOLFDWLRQV�EHORZ�,Q�WKH�FDVH�RI�IODW�YDULDEOHV��WKH�ILUVW�YDOXH�WULHG�LV�WKH�RQH�FORVHVW�WR�WKH�YDULDEOH��WKHQ�WKH�QH[W�DQG�VR�IRUWK��7KH�SRVLWLRQ�PDWWHUV� LQ�DQ\�VLWXDWLRQ�ZKHUH�D�FDVH�PLJKW�PDWFK�PRUH�WKDQ�RQHYDOXH�'HIDXOW� YDOXHV� DUH�PDUNHG� ZLWK� D� WLFN� µ ¶�� 7KH\� FRQWDLQ� D� µGHIDXOW¶� PDSSLQJ� UXOH� WKDW� ZLOODOZD\V�HYDOXDWH�WR�WUXH�DQG�WKHUHIRUH�WKH\�EORFN�WKH�HYDOXDWLRQ�RI�ODWHU�VLEOLQJV��7KH\�VKRXOGWKHUHIRUH�EH�SODFHG�LQ�WKH�ODVW SRVLWLRQ�LQ�D�VHW��DV�VKRZQ�E\�WKH�µRWKHUZLVH¶�YDOXH�EHORZ��,Q�D�KLHUDUFKLFDO�YDULDEOH��YDOXHV�DUH�HYDOXDWHG�IURP�WKH�WRS�GRZQ��,QWHUPHGLDWH�YDOXHV�LQ�WKHKLHUDUFK\�DUH�VXSHURUGLQDWH�VHWV�WKDW�EUDFNHW�WKH�WHUPV�ZLWKLQ�WKHP��7KH�LGHD�LV�WKDW�LI�D�FDVH�LVVDLG�WR�KDYH�D�JLYHQ�YDOXH��LW�DOVR�KDV�DQ\�SDUHQW�YDOXH���7KLV�LV�D�SUHWW\�VWDQGDUG�LGHD�LQ�ORJLF�,I�\RX�NQRZ�WKDW�³D�VSDUURZ�LV�D�ELUG´�WKHQ�LI�7ZHHW\�LV�D�VSDUURZ��\RX�NQRZ�WKDW�7ZHHW\�LVDOVR�D�ELUG��,QWHUPHGLDWH��VHW��WHUPV�DUH�HYDOXDWHG�EHIRUH�WKHLU�FKLOGUHQ��VXEVHWV���LIWKH\�KDYH�D�PDSSLQJ�UXOH��7KXV�HGS�LV�RQO\�HYDOXDWHG�LI�WKH�FDVH�ILUVWPDWFKHV�QRQILQLWH�� 6HWV�ZLWKRXW�PDSSLQJ� UXOHV� VLPSO\� EUDFNHW� YDOXHVDQG�DUH�VKRZQ�ZLWK�D�JUHHQ�µHPSW\¶�V\PERO�µ ¶�,I� QR� YDOXH� LQ� D� VXEVHW� LV� IRXQG�� WKH� VHW�ZRXOG� EH� FKRVHQ� LI� LW� KDG� DPDSSLQJ� UXOH�� H�J��� IRUP�  � QRQILQLWH DOWKRXJK� HGS� RU� LQJS� LVXQVSHFLILHG�� 'HIDXOW� VHWV� VWRS� HYDOXDWLRQ� DIWHU� VXEYDOXHV� KDYH� EHHQFRQVLGHUHG�9DULDEOHV�FDQ�DOVR�EH�JLYHQ�D�µGHIDXOW¶�VWDWXV��,Q�WKLV�FDVH�WKH�YDULDEOHZLOO�EH�JLYHQ�WKH�XQLYHUVDO YDOXH��µIRUP� �� DQ\�!¶��IRU�DOO�FDVHV�WKDWGR� QRW� PDWFK� DQ\� VXEYDOXHV�� UDWKHU� WKDQ� QR� YDOXH� �µIRUP�  � XQVSHFLILHG�!¶��
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x <RX�FDQ�FRS\�VRFLROLQJXLVWLF�YDULDEOHV��RU�EUDQFKHV��H�J���MXVW�GLDORJXHV��IURP�WKH�&RUSXV0DS��6HH�6HFWLRQ�����$V�ZH�REVHUYHG��DV�ZHOO�DV�XVLQJ�FRS\�DQG�SDVWH��\RX�FDQ�HGLW�YDULDEOHV�ZLWK�µGUDJ�DQG�GURS¶DFWLRQV�XVLQJ� WKH�PRXVH��<RX�FDQ�GUDJ�DQG�GURS�ZLWKLQ�D�YDULDEOH��RU�GURS�TXHULHV� LQWR� WKHYDULDEOH�IURP�DQ\�RWKHU�,&(&83�ZLQGRZ���$V�XVXDO�LQ�,&(&83��\RX�FDQ�SUHVV��&WUO!�ZKLOHGUDJJLQJ�WR�PDNH�D�FRS\�RI�WKH�PRYHG�LWHP��$JDLQ��GURSSLQJ�D�TXHU\�LQWR�D�YDULDEOH�GHILQLWLRQ�FUHDWHV�D�QHZ�XQQDPHG�YDOXH��7KH�PDSSLQJUXOH�ZLOO�FRQVLVW�RI� WKDW�TXHU\���$V�\RX�PLJKW�H[SHFW��GURSSLQJ�D�TXHU\�LQWR� WKH� ORJLF�HGLWRUDGGV�LW�WR�WKH�FXUUHQW�PDSSLQJ�UXOH��,&(&83� FDQ� DOVR� FUHDWH� YDOXHV� E\� LPSRUWLQJ� IURP� D� TXHU\� FRPPDQG�� VXFK� DV� WKH� µ1RGH¶TXHU\�

¾ 0DNH�VXUH�WKH�YDULDEOH�ZLQGRZ�LV�VHOHFWHG�DW�WKH�SODFH�\RX�ZDQW�WR�LQVHUW�WKH�YDOXH�¾ +LW� WKH� ODUJH� µ1RGH¶�EXWWRQ��(QWHU� WKH�TXHU\��6HOHFW� µ$GG�WR�3URMHFW¶ DQG� WKHQ�KLW�2.�7\SH�WKH�QDPH�RI�WKH�QHZ�YDOXH�1RWH�� ,&(&83� ZLOO� QRW� PL[� VRFLROLQJXLVWLF� DQG� )7)� YDULDEOH� EUDQFKHV�� ,I� \RX� FRS\� DVRFLROLQJXLVWLF�YDULDEOH�RU�YDOXH��SDVWLQJ�LW� LQWR�DQ�)7)�YDULDEOH��RU�YLFH�YHUVD��ZLOO�FDXVH�DQHZ�YDULDEOH�WR�EH�FUHDWHG��7R�IRUFH D�QHZ�YDULDEOH�WR�EH�FUHDWHG��KROG�GRZQ�WKH��6KLIW!�NH\ZKLOH�LPSRUWLQJ�WKH�HOHPHQW�$V�ZHOO�DV�HGLWLQJ�WKH�YDULDEOH��\RX�FDQ�DOVR�XVH�WKH�NH\ERDUG�WR�PRYH�DURXQG�WKH�YDULDEOH�7KHVH�DUH�H[DFWO\�WKH�VDPH�FRPPDQGV�\RX�XVH�LQ�WKH�&RUSXV�0DS�
QDPH NH\V PHDQLQJ7RS �+RPH! *R�WR�ILUVW�OLQH�LQ�EURZVHU%RWWRP �(QG! *R�WR�ODVW�OLQH�LQ�EURZVHU3DJH�XS �3DJH�8S! *R�WR�WRS�RI�SDJH���XS�RQH�SDJH3DJH�GRZQ �3DJH�'RZQ! *R�WR�ERWWRP�RI�SDJH���GRZQ�RQHSDJH8S µn¶�RU�µm¶ *R�WR�SUHYLRXV�HOHPHQW'RZQ µp¶�RU�µo¶ *R�WR�QH[W�HOHPHQW
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QDPH NH\V PHDQLQJ3DUHQW �&WUO!�µm¶ *R�WR�SDUHQW�RI�FXUUHQW�QRGH)LUVW�FKLOG �&WUO!�µo¶ *R�WR�ILUVW�FKLOG�RI�FXUUHQW��RSHQLW�LI�UHTXLUHG�3UHYLRXV�FKLOG �&WUO!�µn¶ *R�WR�SUHYLRXV�VLEOLQJ1H[W�FKLOG �&WUO!�µp¶ *R�WR�QH[W�VLEOLQJ)LQG��DJDLQ� �)�! 6HDUFK�XVLQJ�µTXLFN�ILQG¶�HOHPHQW)LQG�GLUHFWLRQ �&WUO!��)�! &KDQJH�GLUHFWLRQ�RI�VHDUFK6WDUW�NH\ µ$¶�±�µ=¶ /RFDWH�QH[W�YLVLEOH�HOHPHQWVWDUWLQJ�ZLWK�OHWWHU(QG�NH\ �6KLIW!�µ$¶�±�µ=¶ /RFDWH�QH[W�RQH�HQGLQJ�ZLWKOHWWHU
����$GGLQJ�D�VHFRQG�YDULDEOH7KXV�IDU�ZH�KDYH�GLVFXVVHG�KRZ�WR�JR�DERXW�GHILQLQJ�WKH�FDVH�GHILQLWLRQ�DQG�D�VLQJOH�YDULDEOH�ZKLFK� ZH� KDYH� FDOOHG� IRUP�� 'HSHQGLQJ� RQ� ZKHWKHU� \RX� IHOW� EUDYH�� \RX� PD\� KDYH� DGGHGKLHUDUFKLFDO�VWUXFWXUH�WR�IRUP�/HW�XV�VXSSRVH�ZH�ZDQW� WR�FDUU\�RXW�D�VLPSOH�H[SHULPHQW� WR�VHH�ZKHWKHU� WKH� WUDQVLWLYLW\�RIWKH�YHUE�SKUDVH�FRUUHODWHV�ZLWK�WKH�YDOXH�RI�IRUP��:H�QHHG�WR�UHSHDW�WKH�VWHSV�ZH�FDUULHG�RXWIRU�IRUP IRU�D�QHZ�YDULDEOH��ZKLFK�ZH�ZLOO�FDOO�YS�WUDQVLWLYLW\��7KH�YDULDEOH�VWUXFWXUH�LV�JLYHQEHORZ�

9DOXHV�RI�WKH�YDULDEOH�DUH�GHILQHG�E\�PDSSLQJ�UXOHV�RI�WKH�IROORZLQJ�SDWWHUQ��7KH�WUDQVLWLYLW\IHDWXUH�LV�SLFNHG�XS�IURP�WKH�YHUE�SKUDVH�LPPHGLDWHO\�EHORZ�WKH�FODXVH�

¾ 7R�FUHDWH�WKLV�)7)�IRU�WKH�LQWU YDOXH��IROORZ�WKH�VWHSV�ZH�FDUULHG�RXW�LQ�6HFWLRQ������&ORVHWKH�)7)�HGLWRU�ZLQGRZ�
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¾ 2Q�UHWXUQLQJ�WR�WKH�3URMHFW�HGLWRU��XVH�&RS\ �SUHVV��&WUO!�DQG�µ&¶��WR�PDNH�D�FRS\�RI�WKHPDSSLQJ�UXOH�¾ 1H[W��FOLFN�RQ�WKH�FRS YDOXH�DQG�WKHQ�RQ�WKH�HPSW\�PDSSLQJ�UXOH�SDQHO��8VH�3DVWH���&WUO!DQG�µ9¶��WR�FRS\�WKH�PDSSLQJ�UXOH�LQWR�WKH�FRSXODU�HOHPHQW��GRXEOH�FOLFN�RQ�LW�WR�HGLW�WKH)7)�DQG�FKDQJH�WKH�IHDWXUH�LQ�WKH�93�QRGH�IURP�LQWU WR�FRS��&ORVH�WKH�)7)�HGLWRU�ZLQGRZDQG�UHSHDW�IRU�WKH�RWKHU�YDOXHV�7KLV� LV� D� IDLUO\� ORQJ�ZLQGHG�ZD\� RI� HGLWLQJ� WKHVH� )7)V�� ,W� LV� DOVR� UHODWLYHO\� HDV\� WR� PDNHPLVWDNHV��DQG�SDVWH�TXHULHV�LQWR�WKH�WUHH�VWUXFWXUH�GLUHFWO\��1RQHWKHOHVV��LW�LV�FHUWDLQO\�SRVVLEOHZLWK�D�OLWWOH�SUDFWLFH�$V� DQ� DOWHUQDWLYH�� \RX� PD\� EXLOG� XS� WKH� YDULDEOH� YDOXH� E\� YDOXH�� ,QVWHDG� RI� GHILQLQJ� WKHVWUXFWXUH�DQG�WKHQ�WKH�VHW�RI�PDSSLQJ�UXOHV��GR�WKHP�WRJHWKHU�¾ )URP�WKH�VWDUW��GHILQH�D�YDULDEOH�DQG�WKH�ILUVW�YDOXH��VD\� LQWU��'HILQH�WKH�PDSSLQJ�UXOH�IRULQWU�¾ 1H[W��FRS\�HLWKHU� WKH� LQWU YDOXH�RU� WKH�PDSSLQJ�UXOH� �LW�GRHVQ¶W�PDWWHU�ZKLFK��DQG�SDVWHWKLV� LQWR�WKH�YDULDEOH��7KLV�ZLOO�FUHDWH�D�GXSOLFDWH�YDOXH� IRU� LQWU��ZKLFK�\RX�FDQ�UHQDPHFRS DQG�UHGHILQH��DV�EHIRUH��$QG�UHSHDW«+RZHYHU� WKLV� LV� VWLOO� IDLUO\� WLPH�FRQVXPLQJ��1RWH� WKDW� WKH� YDOXHV� RI� RXU� YDULDEOH�PDWFK� WKHIHDWXUHV�LQ�WKH�FODVV�µWUDQVLWLYLW\¶ RI�WKH�YHUE�SKUDVH�(GLWLQJ�PDSSLQJ�UXOHV�GLUHFWO\�JLYHV�\RX�WKH�PRVW�FRQWURO��,W�LV�WKH�EHVW�ZD\�WR�ZRUN�LQ�FDVHVZKHUH�YDULDEOHV�KDYH�RQO\�D�IHZ�YDOXHV��RU�ZKHUH�WKH�)7)V�DUH�VWUXFWXUDOO\�GLVVLPLODU��%XW�LWFDQ�EH�D ELW�RI�D�FKRUH�7KLV�LV�ZKHUH�WKH�(QXPHUDWH �µ ¶��FRPPDQG�FRPHV�LQ��7KLV�IXQFWLRQ�LV�FXUUHQWO\�GLVDEOHG�LQWKH�EHWD� UHOHDVH��7KH�SULQFLSOH� LV� VLPLODU� WR� WKH�FRQVWUXFWLRQ�RI�QXPHULF�YDULDEOHV��:KDW�ZHZDQW�WR�GR LV�GHILQH�DQ�)7)�SDWWHUQ WKDW�JHQHUDWHV�DOO�WKH�GLIIHUHQW�)7)�SHUPXWDWLRQV�IRU�XV�:H�WKHQ�DVN�,&(&83�WR�OLVW�WKH�YDOXHV�IRU�XV�7KXV� WKH� IROORZLQJ�)7)� LV�PDUNHG� WR� LQGLFDWH� WKDW� WKH� WUDQVLWLYLW\� IHDWXUH� FODVV�RI� WKH� FKLOG�YHUE�SKUDVH��QRGH�ZLOO�EH�HQXPHUDWHG�

7LS� 7KLV�3URMHFW�LV�VDYHG�DV�([DPSOH� LQ�WKH�SURMHFWV VXEGLUHFWRU\�

E
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3DUW����6DPSOLQJ�WKH�FRUSXV:H�KDYH�SDLQVWDNLQJO\�FRQVWUXFWHG�DQ�H[SHULPHQWDO�GHVLJQ�LQ�RXU�3URMHFW�ZLQGRZ�:H�KDYH�GHILQHG�WZR�YDULDEOHV��ERWK�RI�ZKLFK�DUH�JUDPPDWLFDO��%HIRUH�ZH�JR�DQ\IXUWKHU��\RX�FDQ�6DYH�WKLV�SURMHFW�¾ 8VH� WKH� PHQX� µ&RUSXV� _� 6DYH� 3URMHFW¶� FRPPDQG�� *LYH� \RXU� SURMHFW� D� QDPH�� H�J��³([DPSOH´�7KH�QH[W�VWDJH�LV�WR�XVH�WKH�H[SHULPHQWDO�GHVLJQ�WR�VDPSOH�WKH�FRUSXV�
����$EVWUDFWLQJ�WKH�VDPSOH/HW�XV�QRZ�LQYHVWLJDWH�ZKHWKHU�WKH�WUDQVLWLYLW\�RI�WKH�YHUE�SKUDVH�FRUUHODWHV�ZLWK�IRUP�¾ 6HOHFW�WKH�IRUP�YDULDEOH��GR�PDNH�VXUH�WKH�YDULDEOH�WHUP�LV�VHOHFWHG���7KLV�YDULDEOH�ZLOO�EHRXU�GHSHQGHQW�YDULDEOH��'9��¾ 7R�VWDUW�WKH�DEVWUDFWLRQ�SURFHVV��KLW�)��RU�WKH�ODUJH�µ%URZVH¶�EXWWRQ�DW�WKH�WRS�ULJKW�RI�WKHELJ�EXWWRQ�EDU�,&(&83¶V�WH[W�EURZVHU�ZLOO�RSHQ�DQG�VWDUW�DSSO\LQJ�WKH�IRUP�GHILQLWLRQ�WR�WKH�FRUSXV��$W�WKHVDPH� WLPH� ,&(&83�ZLOO� FODVVLI\� HDFK� FDVH� LW� ILQGV� E\� ERWK� IRUP� DQG� YS� WUDQVLWLYLW\�� 7KLVSURFHVV�UXQV�LQ�WKH�EDFNJRXQG�¾ &OLFN�RQ� WKH� FRQFRUGDQFH�EXWWRQ� µ ¶� LQ� WKH�EXWWRQ�EDU�RU� KLW� )���7KLV�ZLOO� VKRZ� HYHU\FDVH�RQ�D�VHSDUDWH�OLQH�:KHQ� WKH� DEVWUDFWLRQ� SURFHVV� LV� ILQLVKHG� WKH� ZLQGRZ�ZLOO� ORRN� VRPHWKLQJ� OLNH� WKLV�� ,Q� WKHIROORZLQJ�H[DPSOH�IRUP LV�GHILQHG�KLHUDUFKLFDOO\��VHH�6HFWLRQ�������ZKHUH��LQJ UHODWLYH�FODXVHVDUH�GLVWLQJXLVKHG�IURP��HG�SDUWLFLSOH�RQHV� GHSHQGHQW�YDULDEOH

FRQFRUGDQFH
KHDGLQJ

GDWDVH
W

FRUSXV VDPSOH
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2Q�WKH�OHIW�RI�WKH�EURZVHU�LV�WKH�FRQFRUGDQFH�YLHZ�RI�WKH�FRUSXV��2Q�WKH�ULJKW�LV�WKH�VDPSOHH[SUHVVHG� DV� D� UHJXODU�GDWDVHW� WDEOH��ZLWK� WKH�GHSHQGHQW�YDULDEOH�� IRUP�� LQ� WKH� ILUVW� FROXPQ�7KHUH�DUH�������FDVHV�LQ�WKH�FRUSXV��DQG��WKHUHIRUH��LQ�WKH�VDPSOH��,Q�D�FRQFRUGDQFH�YLHZ��HDFK�URZ�UHSUHVHQWV�D�VLQJOH�FDVH�LQ�WKH�FRUSXV��DQG�D�GDWDSRLQW�LQ�WKHVDPSOH�� ,Q� WKH� ILJXUH� DERYH�� 6�$����� ���� FRQWDLQV� WZR� FDVHV� RI� UHODWLYH� RU� QRQILQLWHSRVWPRGLI\LQJ�FODXVHV�� WKH�VHFRQG�RI�ZKLFK�LV�VHOHFWHG��7KLV�FDVH�� WKDW�H[LVWV�VRPHZKHUH�� LVUHODWLYH�DQG�LQWUDQVLWLYH��7KH�ILUVW�FDVH�LQ�WKH�VDPH�VHQWHQFH��ZKLFK�LV�WKLV�QHEXORXV�WKLQJ�� LVUHODWLYH�DQG�FRSXODU�7KH�EURZVLQJ�ZLQGRZ�KDV�JDLQHG�D�WDEOH�FRQWUROOHG�LQ�WKH�VDPH�ZD\�DV�WKH�VWDWLVWLFV�WDEOHV�LQ,&(&83� ,,,��'LVFUHWH�YDULDEOH�YDOXHV� DUH� FRORXU�FRGHG� IRU� FODULW\�±� LQ� D� VLPLODU�ZD\� WR� WKHFRORXU� FRGLQJ� RI� )7)� TXHULHV�� 7KLV�PDNHV� LW� HDV\� WR� µH\HEDOO¶� GLIIHUHQW� RXWFRPHV� DQG� VSRWSDWWHUQV�LQ�WKH�GDWD�¾ 7R�EURZVH��XVH�WKH�NH\ERDUG�DV�QRUPDO��<RX�FDQ�GUDJ�DQG�]RRP�HLWKHU�SDQHO��7KHUH�DUHWZR�KRUL]RQWDO�VFUROO�EDU�FRQWUROV��EHFDXVH�ERWK�FRUSXV�DQG�VDPSOH�FDQ�VKLIW� OHIW�RU� ULJKWLQGHSHQGHQWO\��7KH�YLHZ�PRYHV�VFUROOV�WKURXJK�WKH�FRUSXV�WRJHWKHU��DV�\RX�ZRXOG�H[SHFW�1XPHULF�YDULDEOHV�VLPSO\�FDOFXODWH�WKH�QXPEHU�RI�VXEFDVHV��H�J���QXPEHU�RI�ZRUGV��HWF���,I�WKH�YDULDEOH�GRHV�QRW�PDWFK�D�FDVH��IRU�H[DPSOH��ZKHUH�WKH�WUDQVLWLYLW\�LV�XQPDUNHG�RU�WKHPDWFKLQJ� 93� FDQQRW� EH� IRXQG�� WKH� YDOXH� RI� WKH� YDULDEOH� ZLOO� EH� GHHPHG� WR� EHµ� XQVSHFLILHG !¶��VHH�%R[��(YDOXDWLQJ�YDULDEOHV��±�VKRZQ�DV�DQ�HPSW\�JUH\�FHOO�7KH�EURZVHU�DOVR�JDLQV�WKH�IROORZLQJ�WDEOH�EXWWRQ�FRQWUROV�DQG�D�7DEOH�PHQX�HGLW�FRPPDQGV
SUREDELOLW\

KHDGLQJ
WDEOH

7KH� ILUVW� WKUHH� EXWWRQV� UHYHDO� RU� KLGH� GLIIHUHQW� RSWLRQDO� HOHPHQWV�� 7KH� 3UREDELOLW\� FROXPQVWRUHV�WKH�µSULRU�OLNHOLKRRG�WKDW�WKH�FDVH�LV�LQGHSHQGHQW¶��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV�
QDPH NH\V PHQX6KRZ�SUREDELOLW\ �&WUO!�3 7DEOH�_�6KRZ�3UREDELOLW\6KRZ�KHDGLQJ �&WUO!�+ 7DEOH�_�6KRZ�+HDGLQJ6KRZ�WDEOH �&WUO!�7 7DEOH�_�6KRZ�7DEOH
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����(GLWLQJ�WKH�WDEOH7KH�QH[W�JURXS�RI�EXWWRQV� OHWV� \RX�HGLW� WKH�YLVLEOH� WDEOH�� DQG� WKHVH�DUH�HVVHQWLDOO\� WKH� VDPHFRPPDQGV�DV�LQ�WKH�&RUSXV�0DS��RU�/H[LFRQ��HWF����6HH�0DSSLQJ�WKH�&RUSXV�LQ�WKH�,&(&83+HOS�IRU�PRUH�LQIRUPDWLRQ�7LS� 5HDUUDQJLQJ�FROXPQV�FDQ�EH�XVHIXO�LQ�PXOWL�YDULDWH�H[SHULPHQWV��SDUWLFXODUO\�LI�\RX�ZDQWWR�IRFXV�RQ�D�PLQRULW\�RI�YDULDEOHV�
QDPH NH\V PHQX'HOHWH�FROXPQ �'HOHWH! 7DEOH�_�'HOHWH�&ROXPQ,QVHUW�FROXPQ �,QVHUW! 7DEOH�_�,QVHUW�&ROXPQ«(GLW�FROXPQ 7DEOH�_�(GLW�&ROXPQ«6KLIW�FROXPQ�OHIW �6KLIW!�µm¶ 7DEOH�_�6KLIW�&ROXPQ�/HIW6KLIW�FROXPQ�ULJKW �6KLIW!�µo¶ 7DEOH�_�6KLIW�&ROXPQ�5LJKW

&ROXPQV� FDQ� DOVR� EH� UHVL]HG� ZLWK� WKH� PRXVH�� 7KH� GLYLGLQJ� OLQH� EHWZHHQ� WKH� FRUSXV� DQGVDPSOH� SDQHOV� FDQ� EH� GUDJJHG� OHIW� DQG� ULJKW�� DV� PD\� WKH� GLYLGLQJ� OLQHV� EHWZHHQ� WKH� WDEOHFROXPQV�¾ 3RVLWLRQ�WKH�PRXVH�FXUVRU�RYHU�WKH�OLQH�EHWZHHQ�WKH�FRUSXV�DQG�VDPSOH��,W�ZLOO�WXUQ�LQWR�DOHIW�ULJKW�FXUVRU��µ ¶��'UDJ�WKH�OLQH�OHIW��ZLWK�WKH�OHIW�PRXVH�EXWWRQ���DQG�UHOHDVH�$VVXPLQJ�WKH�WZR�FROXPQV�DUH�DW�IXOO�ZLGWK��DV�LQ�WKH�SUHYLRXV�LOOXVWUDWLRQ���WKH�GLYLGHU�ZLOOQRW�PRYH��1R�PRUH�VSDFH�LV�UHTXLUHG�IRU�WKH�VDPSOH�¾ 5HSHDW��EXW�WKLV�WLPH�SUHVV��6KLIW!�ZKLOH�GUDJJLQJ�WKH�OLQH�OHIW��7KH�FXUVRU�ZLOO�FKDQJH�WRD�QHZ�VWUHWFK�WDEOH�PDUNHU��µ ¶��5HOHDVH�WKH�PRXVH�EXWWRQ�ZLWK��6KLIW!�SUHVVHG�GRZQ�7KH� WDEOH�FHOOV�H[SDQG�VLGHZD\V��7KLV� LV�RIWHQ�XVHIXO�DIWHU� WH[W� LV�H[SDQGHG�XVLQJ� WKH�]RRPFRPPDQGV��,QGLYLGXDO�FROXPQV�FDQ�DOVR�EH�UHVL]HG�¾ 3RVLWLRQ�WKH�PRXVH�FXUVRU�RYHU�WKH�OLQH�EHWZHHQ� IRUP�DQG�YS�WUDQVLWLYLW\��:KHQ�\RX�GUDJWKH�GLYLGLQJ�OLQH�EHWZHHQ�FHOOV��WKH�FXUVRU�µ ¶�FKDQJHV�WR�VKRZ�GLUHFWLRQDOLW\��µ ¶��7KLVPHDQV�µDGMXVW�WKH�ZLGWK�RI�WKH�FROXPQ�RQ�WKH�OHIW RI�WKH�OLQH¶��DV�LQ�,&(&83������¾ ,I�\RX�SUHVV��6KLIW!��WKH�FXUVRU�VZLWFKHV�GLUHFWLRQ��<RX�FDQ�QRZ�DGMXVW� WKH�ZLGWK�RI� WKHFROXPQ�RQ�WKH�ULJKW RI�WKH�OLQH��7KLV�LV�SDUWLFXODUO\�XVHIXO�IRU�DOWHULQJ�WKH�ZLGWK�RI�WKH�ODVWFROXPQ�LQ�DQ\�WDEOH�7KH�QHZ�WDEOH�GUDJ�FXUVRUV�DUH�VXPPDULVHG�EHORZ�
WDEOH�HGJH FROXPQ([SDQG�WDEOH�WR�SRVLWLRQ $GMXVW�ZLGWK�RI�FROXPQ�RQ�OHIW�6KLIW! 6WUHWFK�WDEOH�WR�SRVLWLRQ $GMXVW�ZLGWK�RI�FROXPQ�RQ�ULJKW
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����,QVSHFWLQJ�FDVHV�LQ�WKH�FRUSXV:LWK� RU� ZLWKRXW� WKH� WDEOH� EHLQJ� UHYHDOHG�� \RX� FDQ� XVH� DOO� WKH� XVXDO� FRUSXV� LQVSHFWLRQFRPPDQGV�,&(&83����¶V�EURZVHU�RSWLRQV�DUH�DYDLODEOH�RQ�WKH�OHIW�KDQG��FRUSXV��VLGH�RI�WKH�GLYLGHU��<RXFDQ� VKRZ� VSHDNHU� ODEHOV� DQG� FRORXUV�� WH[W� GLYLGHUV�� VSHDNHU� RYHUODSV�� FRQWH[W�� HWF�� 6HH,&(&83� +HOS�� ([SORULQJ� WKH� FRUSXV�� <RX� FDQ� RSHQ� ZLQGRZV� WR� YLHZ� FRQWH[W�� ZLWK� DQGZLWKRXW�WKH�TXHU\���7KLV�LV�ZKDW�ZH�FDOO�µGHHS�LQWHJUDWLRQ¶�±�WKH�QHZ�WRROV�DUH�H[WHQVLRQV�RIH[LVWLQJ� WRROV� VR� \RX� FDQ� KRSHIXOO\� JHW� WKH� EHVW� RI� ERWK� ZRUOGV� DQG� VZLWFK� EHWZHHQH[SHULPHQWDWLRQ�DQG�H[SORUDWLRQ�DW�ZLOO��7R�VHH� WKH�SRZHU�RI� WKLV�� OHW¶V�XVH� WKLV� WR� LGHQWLI\�DQG�VROYH�D�SUREOHP� LQ�RXU�H[SHULPHQWDOGHVLJQ�$V�ZHOO�DV�SURYLGLQJ�PRUH�WH[WXDO�FRQWH[W��\RX�FDQ�DOVR�UHYHDO�PRUH�JUDPPDWLFDO�LQIRUPDWLRQXVLQJ� ,&(&83� ���¶V� PRUH� DGYDQFHG� JUDPPDWLFDO� FRQFRUGDQFLQJ PRGHV� �6HH� ,&(&83+HOS���7KLV�FDQ�EH�XVHIXO�LI�\RX�ZDQW�WR�XQGHUVWDQG�ZK\��IRU�H[DPSOH��D�IHDWXUH�PD\�QRW�EHSLFNHG�XS�IURP�WKH�FRUSXV�¾ 6FUROO�WKH�YLHZHU�GRZQ�XQWLO�\RX�VHH�6�$����������DQG�������1R�YDOXH�KDV�EHHQ�SLFNHGXS�IRU�YS�WUDQVLWLYLW\��7KH�FHOO�LV�JUH\��/HWV�WU\�WR�ILQG�RXW�ZK\�¾ +LW��&WUO!�DQG�µ�¶� WRJHWKHU� WR�VKRZ�WDJV� �FDWHJRULHV�DQG�IHDWXUHV���7KHQ�KLW�)�� WZLFH� WRVKRZ�WKH�DQDO\VLV�EHORZ�WKH�IRFXV��LQ�RXU�FDVH�� WKH�SRVWPRGLI\LQJ�FODXVH���$OWHUQDWLYHO\XVH�WKH�JUDPPDWLFDO�FRQFRUGDQFH�EXWWRQV�LQ�WKH�EXWWRQ�EDU�

:H� FDQ� VHH� WKDW� LQ� WKH� FRUSXV� WKH� FODXVH� KDV� WKH� IHDWXUH� FRSXODU� �FRS�� IRU� ����� DQGPRQRWUDQVLWLYH��PRQWU��IRU�������EXW�LQ�QHLWKHU�FDVH�KDV�WKLV�EHHQ�DEVWUDFWHG�LQWR�WKH�VDPSOH�:K\�QRW"¾ :H�QHHG�WR�H[DPLQH�WKH�WUHH��'RXEOH�FOLFN�RQ�OLQH������RU�SUHVV��6SDFH!�7KH�WUHH�ZLOO�EH�RSHQHG�LQ�D�µVS\�ZLQGRZ¶��WUDFNLQJ�WKURXJK�FDVHV�LQ�WKH�VDPSOH�
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7KH�UHODWLYH�FODXVH�LV�KLJKOLJKWHG��+RZHYHU�WKH�YHUE�SKUDVH�KDV�EHHQ�FRQMRLQHG DQG�WKH�)7)IRU�YS�WUDQVLWLYLW\� �PRQWU��HWF��GRHV�QRW�PDWFK�WKLV�DUUDQJHPHQW�RI�QRGHV�1RWH�WKDW�WKLV�JUDPPDWLFDO�LVVXH�KDV�EHHQ�LGHQWLILHG�EHFDXVH�ZH�DUH�ZRUNLQJ�ZLWK�WKH�VDPSOHPRUH�V\VWHPDWLFDOO\�WKDQ�ZH�FRXOG�XVLQJ�GUDJ�DQG�GURS��,W�ZRXOG�KDYH�EHHQ�HDV\�WR�PLVV�WKLVSUREOHP�ZLWK�,&(&83�,,,�:H�FDQ�DGGUHVV�WKLV�SUREOHP�LQ�D�QXPEHU�RI�ZD\V��� 7KH�REYLRXV�VROXWLRQ�LV�WR�SLFN�XS�WKH�WUDQVLWLYLW\�RI�WKH�93�IURP�WKH�FODXVH��7KLV�LV�2.�EHFDXVH�ZH�KDYH�HQVXUHG� WKDW� WKH� IHDWXUH� UHOLDEO\�SHUFRODWHV�XS �VHH� WKH� ,&(&83�+HOS*UDPPDU� 5HIHUHQFH��� 7KLV� LV� WKH� HDVLHVW� DSSURDFK�� DQG� PHDQV� UHSODFLQJ� WKH� VWUXFWXUHG)7)V�ZH�GHILQHG�LQ�6HFWLRQ�����ZLWK�1RGH )7)V�OLNH�µ1332�&/�LQWU�¶��WKXV��

�� 7KH� DOWHUQDWLYH� LV� WR� HPSOR\� PRUH� WKDQ� RQH� PDWFKLQJ� )7)�� 0DSSLQJ� UXOHV� DUH� ORJLFDOH[SUHVVLRQV��VHH�6HFWLRQ�������:H�FDQ�WKHUHIRUH�VD\�WKDW�HLWKHU�WKH�FDVH�PDWFKHV�WKH� ILUVWUXOH�RU�WKH�VHFRQG��7KLV�PHDQV�ZH�FDQ�HGLW�WKH�3URMHFW�WR�DGG�D�VHFRQG�)7)�IRU�FRQMRLQHGFDVHV�

:H�KDYH�FKRVHQ�QRW�WR�UHYLVH�WKH�GHILQLWLRQ�RI�WKH�WUDQVLWLYLW\�YDULDEOH�LQ�ZKDW�IROORZV�<RX�FDQ�LQVSHFW�KLWV�LQ�D�QXPEHU�RI�ZD\V��7KH�6S\�ZLQGRZ�LV�FRQQHFWHG�WR�WKH�EURZVHU��VR\RX�FDQ�FOLFN�RQ�WKH�QH[W�FDVH�LQ�WKH�EURZVHU��RU�XVH�WKH�NH\ERDUG��DQG�,&(&83�ZLOO�VKRZWKH�QH[W�FDVH�LQ�WKH�FRUSXV�
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7LS� 6ZLWFK�RQ� WKH�=RRP� WR�)RFXV �µ ¶�� RSWLRQ� LQ� WKH� WUHH� YLHZHU��5HVL]H� WKH� WUHH� WR� WKHVFDOH�\RX�ZDQW��:KHQ�\RX�WUDFN�WKURXJK�FDVHV�,&(&83�ZLOO�VKRZ�HDFK�RQH�DW�WKH�VDPH�VFDOHDQG�OHYHO�RI�GHWDLO�<RX�FDQ�DOVR�KLJKOLJKW�PDWFKLQJ�YDULDEOH�YDOXHV LQ� WKH�FRUSXV�� ,I� \RXFOLFN� LQ� WKH� WDEOH \RX�FDQ�VHH� WKLV�ZRUNLQJ��)RU�H[DPSOH�� FOLFNLQJ�RQWKH� YS� WUDQVLWLYLW\� FHOO� IRU� 6�$����� ���� �FRS�� ULJKW��� ZLOO� FDXVH� WKHFRSXODU�YHUE�SKUDVH�WR�EH�DOVR�KLJKOLJKWHG�LQ�WKH�WUHH��EHORZ��/LNH� =RRP� WR� )RFXV�� WUDFNLQJ� )7)� YDULDEOHV� RQO\�ZRUNV� LQ� FRQFRUG�DQFH�PRGH�

����,V�HYHU\�FDVH�LQ�WKH�VDPSOH�VWULFWO\�LQGHSHQGHQW",&(&83�,9�GRHV�VRPHWKLQJ�TXLWH�XQXVXDO��:KHQ�LW�DEVWUDFWV�FDVHV�IURP�WKH�FRUSXV�WR�PDNH�DVDPSOH��LW�DOVR�DWWHPSWV�WR�HVWLPDWH�KRZ�LQGHSHQGHQW�HDFK�FDVH�LV�IURP�WKH�QH[W��DQG�UHFRUGVWKLV�HVWLPDWH�DV�D�SUREDELOLW\�RI�FDVH�LQGHSHQGHQFH�6FLHQWLILF�H[SHULPHQWV�DUH�VXSSRVHG�WR�EH�FDUULHG�RXW�RQ�ZKDW�LV�NQRZQ�DV�D�UDQGRP�VDPSOH�RIWKH�SRSXODWLRQ��7KLV�JHQHUDOO\�PHDQV�WZR�WKLQJV�7KH� VDPSOH� VKRXOG� EH� UHSUHVHQWDWLYH RI� WKH� µSRSXODWLRQ¶� �WKLV� LV� D� WHFKQLFDO� WHUP� ZKLFKPHDQV�µWKH�WRWDO�VHW�RI�DOO�WKHRUHWLFDOO\�SRVVLEOH�FDVHV¶���7KH�SULQFLSOH�RI�µUHSUHVHQWDWLYHQHVV¶HQVXUHV�WKDW�RQH�FDQ�JHQHUDOLVH�DERXW�VSRNHQ�(QJOLVK�IURP�D�FRUSXV�RI�VSRNHQ�(QJOLVK�±�EXWQRW�ZHOO�IURP�D�FRUSXV�FRPSRVHG�H[FOXVLYHO\�RI�ZULWWHQ�(QJOLVK��DQG�VR�IRUWK���:H�FDQ�XVH,&(�*%�WR�VD\�VRPHWKLQJ�DERXW�%ULWLVK�(QJOLVK�RI�WKH�HDUO\�����V��EXW�WKLV� LPSOLHV� WKDW�RXUFODLPV�ZLOO� EHFRPH�ZHDNHU� DV�ZH�PRYH� DZD\� IURP� WKH� VDPSOH�� H�J��� LQ� WLPH�� SODFH�� DJH� RISDUWLFLSDQWV��HWF�� �2I�FRXUVH�� LQ� VRPH�FDVHV�� H�J���(DUO\�0RGHUQ�(QJOLVK��ZH�PD\�KDYH� OLWWOHFKRLFH�EXW�WR�UHO\�RQ�WKH�WH[W��6HFRQGO\�� HDFK� FDVH� LQ� WKH� VDPSOH� LV� DVVXPHG� WR� KDYH� EHHQ� FROOHFWHG� LQGHSHQGHQWO\ IURPHYHU\�RWKHU�FDVH�LQ�WKH�VDPSOH��)DLUO\�REYLRXVO\��WKLV�VHFRQG�UHTXLUHPHQW�LV�D�ELJ�SUREOHP�IRUHYHU\WKLQJ�ZH¶YH�MXVW�EHHQ�GLVFXVVLQJ��2XU�VDPSOH�FRQWDLQV�������FDVHV��EXW�WKH\�DUH�GUDZQIURP�D�WRWDO�RI�������VXEWH[WV�LQ�����WH[WV��7KHUH�DUH����FDVHV�GUDZQ�IURP�6�$�����DORQH�
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:H�FDQ�WKLQN�DERXW�WKLV�SUREOHP�DQRWKHU�ZD\��,Q�PDQ\�FLUFXPVWDQFHV�ZH�ZRXOG�H[SHFW�FDVHVWR�LQWHUDFW�ZLWK�HDFK�RWKHU��)RU�H[DPSOH��ZKHUH�FDVHV�RYHUODS��ZKHUH�RQH�LV�GLUHFWO\�HPEHGGHGZLWKLQ� DQRWKHU� �H�J��� D� FODXVH� ZLWKLQ� D� FODXVH��� ZKHUH� WZR� RU�PRUH� FDVHV� DUH� FRQMRLQHG�� RUZKHUH�VSHDNHUV�H[SOLFLWO\�UHSHDW�WKHPVHOYHV��:H�KDYH�GLVFXVVHG�WKLV�SUREOHP�IURP�D�QXPEHURI� SRLQWV� RI� YLHZ� �VHH�� IRU� H[DPSOH�� 1HOVRQ�� :DOOLV� DQG� $DUWV� ������ :DOOLV� ������ DQG� LWUHPDLQV�DQ�LQWHUHVWLQJ�WKHRUHWLFDO�TXHVWLRQ�LQ�LWV�RZQ�ULJKW�)RU�SUDFWLFDO�SXUSRVHV�WKH�PLQLPXP�UHTXLUHPHQW�ZRXOG�EH�WR�WU\�WR�PDNH�ZKDW�LV�WHUPHG�DQ�DSULRUL�HVWLPDWH�RI�WKH�SUREDELOLW\�RI�WZR�RU�PRUH�FDVHV�LQWHUDFWLQJ�� 7KLV�LV�ZKDW�ZH�GR�LQ�WKHFXUUHQW�EHWD�UHOHDVH�RI�,&(&83�,9�7KLV�PRGHO�PDNHV�WKH�IROORZLQJ�DVVXPSWLRQV��� &DVHV� LQ� WKH� VDPH� VHQWHQFH�PD\� LQWHUDFW� DQG� EH� µFR�GHSHQGHQW¶�� EXW� FDVHV� LQ� GLIIHUHQWVHQWHQFHV�DUH�DVVXPHG�WR�EH�LQGHSHQGHQW IURP�RQH�DQRWKHU��� *UDPPDWLFDO�GLVWDQFH �WKH�QXPEHU�RI�QRGHV�EHWZHHQ�WZR�FDVHV�LQ�GLIIHUHQW�GLUHFWLRQV�LQWKH�WUHH�DQDO\VLV��LV�D�XVHIXO�SUHGLFWRU�RI�KRZ�OLNHO\�LW�LV�WKDW�WZR�FDVHV�LQWHUDFW��� 7KH� SUREDELOLW\� HVWLPDWH� UDQJHV EHWZHHQ� �� �L�H�� FDVHV� DUH� LQGHSHQGHQW�� DQG� ��Q �L�H�� QFDVHV�DUH�FRPSOHWHO\�GHSHQGHQW�RQ�HDFK�RWKHU��7KH�ILUVW�DVVXPSWLRQ�PHDQV�WKDW�ZH�RQO\�KDYH�WR�GHDO�ZLWK�WKH�LQWHUDFWLRQ�EHWZHHQ�Q FDVHV�LQ�DSDUWLFXODU� VHQWHQFH��7KH� VHFRQG� DVVXPSWLRQ�PHDQV� WKDW�ZH� FDQ� HVWLPDWH� WKH� VWUHQJWK� RI� WKHSXOO�RI�RQH�FDVH�RQ�DQRWKHU��GHSHQGLQJ�RQ�KRZ�FORVH WKH�FDVHV�DUH�WR�HDFK�RWKHU��DQG�WKH�WKLUGPHDQV�WKDW�WKH�ILJXUH�FDQQRW�IDOO�EHORZ���Q FDVHV�7KHVH�DVVXPSWLRQV�DUH�IDLUO\�ZHDN��$VVXPSWLRQ���ZLOO�VWDUW�WR�EUHDN�GRZQ�ZLWK�FDVHV�WKDW�DUHDIIHFWHG�E\�WKH�IUHTXHQF\�RI�SDUWLFXODU�WRSLF�QRXQV�DQG�YHUEV��$VVXPSWLRQ���LPSOLHV�WKDW�WKHJUDPPDU�LV�LQ�VRPH�VHQVH�FRUUHFW�LQ�D�µGHHSHU¶�VHQVH�WKDQ�VRPH�OLQJXLVWV�PD\�EH�KDSS\�ZLWK�,W�DOVR�DVVXPHV� WKDW�GLIIHUHQW� LQWHUYHQLQJ�JUDPPDWLFDO� VWUXFWXUHV�DUH�DSSUR[LPDWHO\�HTXDO� LQWKHLU�DELOLW\�WR�DIIHFW�KRZ�FDVHV�LQWHUDFW�$OO�PRGHOV�DUH�EDVHG�RQ�FHUWDLQ�DVVXPSWLRQV�DQG�VRPH�RI�WKHVH�PD\�EH�LPSURYHG��+RZHYHU�WKH�PRVW�SUDFWLFDO�SRLQW�WR�QRWH�LV�WKDW�WKLV�PRGHO�LV�OLNHO\�WR�UHGXFH�WKH�ULVN�WKDW�µEXQFKHV�RIFDVHV¶�ZLOO�LQIOXHQFH�WKH�H[SHULPHQWDO�RXWFRPH�,Q�RUGHU�WR�VHH�KRZ�WKLV�ZRUNV��WKH�EHVW�WKLQJ�WR�GR�LV�ORRN�DW�WKH�FRUSXV�¾ &OLFN� RQ� WKH�6KRZ�3UREDELOLW\ EXWWRQ� �µ ¶�� LQ� WKH� VDPSOH� EURZVHU�� ,I� \RX�ZLVK�� DOVRFOLFN�RQ�WKH�1XPEHU�RI�PDWFKHV EXWWRQ��µ ¶��WR�VHH�WKH�QXPEHU�RI�FDVHV�SHU�VHQWHQFH�¾ %URZVH�WKH�FDVHV�DQG�KDYH�D�ORRN�DW�WKH�WUHHV�WR�VHH�KRZ�FORVH�RU�GLVWDQW�FDVHV�DUH�IURPRQH�DQRWKHU�
� :H�DUH�FRQVLGHULQJ�WKH�RSWLRQ�RI�FDOFXODWLQJ�DQ�D�SRVWHULRUL�PRGHO�RI�FDVH�LQWHUDFWLRQ��EXW�WKLV�LV�QRW�LQFOXGHGLQ� WKH� FXUUHQW� UHOHDVH�� 7KLV� LV� PRUH� FRPSOH[� WR� FDOFXODWH�� EXW� ZRXOG� FRQFHLYDEO\� EH� PRUH� DFFXUDWH�� 7KHGLIIHUHQFH�LV�WKDW�PHDQ�ZHLJKWV�DUH�FDOFXODWHG��E\�PHDVXULQJ�WKH�OHYHO�RI�LQWHUDFWLRQ�DORQJ�GLIIHUHQW�D[HV�DFURVVWKH�VDPSOH���UDWKHU�WKDQ�HVWLPDWHG�
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7KH�WZR�FDVHV�LQ�6�$�����������DERYH��OHIW��DUH�DQDO\VHG�VXFK�WKDW�WKH\�ERWK�SRVWPRGLI\�WKHVDPH�QRXQ��VWXGHQWV��7KH�JUDPPDU�EUDFNHWV�WKH�QRXQ�SKUDVH�WKXV��LQGLFDWHG�ZLWK�^`����� «^DEOH�ERGLHG�VWXGHQWV�>ZKR�DUH�RQ�WKH�FRXUVH@�>ZDQWLQJ�WR�ILQG�RXW«@`>6�$���������@7KH� JUDPPDWLFDO� GLVWDQFH�EHWZHHQ WKH� WZR� FDVHV� LV� VDLG� WR� EH� ]HUR�� DQG� WKH� SUREDELOLW\� RIHDFK�FDVH�EHLQJ�LQGHSHQGHQW�LV�WKHUHIRUH�HVWLPDWHG�DV�H[DFWO\�KDOI�������$V� WKH� GLVWDQFH� EHWZHHQ� FDVHV� LQFUHDVHV�� WKH� OLNHOLKRRG� WKDW� WKH\�ZLOO� DIIHFW� RQH� DQRWKHU� LVHVWLPDWHG�WR�GHFOLQH�ORJDULWKPLFDOO\��DQG��FRQVHTXHQWO\�� WKH�PHDVXUH�RI� WKH�LQGHSHQGHQFH�RIHDFK�ZLOO� ULVH��� ,Q� VHQWHQFH�6�$����� ���� �DERYH�� ULJKW��� RQH� FDVH� LV� DQDO\VHG� DV� HPEHGGHGZLWKLQ�DQRWKHU�YLD�WKH�QRXQ�SKUDVH�WKLV�QHEXORXV�WKLQJ���� «^WKH�ZRUG�GLVDELOLW\�>ZKLFK�LV ^WKLV�QHEXORXV�WKLQJ�>WKDW�H[LVWV�VRPHZKHUH«@`@`>6�$��������@7KH�DGGLWLRQDO�13�QRGH�FDXVHV�WKH�SUREDELOLW\�HVWLPDWH�WR�LQFUHDVH�IURP�����WR�������1RWH�WKDWLW� KDV� DOVR�EHHQ� DVVXPHG� LQ� WKLV�PRGHO� WKDW� WKH� VWUHQJWK�RI� WKLV� LQWHUDFWLRQ� LV� HTXDO� LQ� ERWKGLUHFWLRQV��L�H���FDVH�$ SUHGLFWV�% WR�WKH�VDPH�H[WHQW�DV�% SUHGLFWV�$��,Q� VRPH� VHQWHQFHV� FDVHV� DUH� RQ� GLIIHUHQW� EUDQFKHV� RI� WKH� VDPH� WUHH�� +HUH� ZH� PHDVXUH� WKHGLVWDQFH�YLD�WKH�QHDUHVW�DQFHVWRU��WKH�FRQMRLQ�PDUNHG�^`���)RU�H[DPSOH���� «WKHUH�ZDV�^^ORWV�RI�DFWLYLW\�>WKDW�JRHV�RQ�WKHUH@`�DQG^VRPH�YHU\�ZRQGHUIXO�WKLQJV�>WKDW�KDSSHQ�WKHUH@`` >6�$��������@7KH� WRWDO� IUHTXHQF\ RI� WKH� VDPSOH� LV� WKH� WRWDO� RI� DOO� WKHVH� SUREDELOLVWLFDOO\�ZHLJKWHG� FDVHV�L�H��� WKH�VXP�RI�WKH�SUREDELOLWLHV��2QFH�WKH�VDPSOH�KDV�EHHQ�EXLOW��WKH�WRWDO�QXPEHUV�RI�FDVHVDQG� IUHTXHQFLHV� �WR� WZR� GHFLPDO� SODFHV�� DUH� YLVLEOH� LQ� WKH� 3URMHFW� ZLQGRZ�� <RX� FDQ� HYHQUHYHDO�FDVHV�DQG�IUHTXHQFLHV�DV�WDEOHV��DQG�H[SRUW�WKHP�ZLWK�WKH�µ6DYH¶�EXWWRQ��
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3DUW����&DUU\LQJ�RXW�WKH�H[SHULPHQW2QFH� WKH� VDPSOH� KDV� EHHQ� DEVWUDFWHG� WR� \RXU� VDWLVIDFWLRQ�� \RX� FDQ� VWDUW� RQ� WKH� QH[W� VWDJH�H[SHULPHQWDO�DQDO\VLV��,Q�WKLV�SURFHVV�ZH�WU\�WR�H[SODLQ�WKH�GRPLQDQW�WUHQGV�RU�SDWWHUQV�LQ�WKHVDPSOH��7R�GR�WKLV�,&(&83�IRUPXODWHV�DQG�WHVWV�K\SRWKHVHV�DJDLQVW�WKH�GDWD�
����$QDO\VLQJ�WKH�VDPSOH7KLV�EHWD�UHOHDVH�FRQWDLQV�DQ�LQWHJUDWHG�DQDO\VLV�V\VWHP�IRU�DQDO\VLQJ�D�ZLGH�UDQJHRI� PXOWL�YDULDWH� H[SHULPHQWV�� ,&(&83� ,9� LV� DEOH� WR� FDUU\� RXW� H[SHULPHQWV� ZLWKPDQ\�GLIIHUHQW�YDULDEOHV��2XU�LQLWLDO�H[DPSOH�LV�YHU\�VLPSOH��DV�LW�FRQWDLQV�RQO\�WZRYDULDEOHV��IRUP�DQG�YS�WUDQVLWLYLW\�$V�ZH�ZLOO� VHH� ,&(&83�QRZ�PDNHV� LW� HDV\� WR� H[WHQG� WKH� H[SHULPHQW� DQG� FRPSDUH� UHVXOWV�7KLV�LV�ZKHUH�WKH�UHDO�SRZHU�RI�WKLV�PXFK�PRUH�IRUPDO�DSSURDFK�VWDUWV�WR�SD\�RII�¾ +LW�WKH�µ$QDO\VH�¶�EXWWRQ�RU�SUHVV�)���7KH�$QDO\VLV�2SWLRQV�ZLQGRZ�DSSHDUV�

¾ +LW�2.�7KH�DQDO\VLV�LV�H[WUHPHO\�IDVW�EHFDXVH�WKHUH�DUH�RQO\�WZR�YDULDEOHV���,W�DFWXDOO\�SURFHVVHV� LQWKH�EDFNJURXQG�EHFDXVH�LW�FDQ�WDNH�VRPH�WLPH�ZLWK�PRUH�FRPSOH[�H[SHULPHQWV��
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$QDO\VLV� LV�D�GLVFRYHU\�SURFHVV WKDW�FRPELQHV�PXOWLSOH�YDULDEOHV�DQG�XVHV�VWDWLVWLFDO� WHVWV� WRGHFLGH�ZKHWKHU�D�K\SRWKHVLV�LV�VRXQG��,W�PD\�ILQG�K\SRWKHVHV�WKDW�\RX�GLGQ¶W�SUHGLFW�±�RU�IDLOWR�ILQG�K\SRWKHVHV�WKDW�\RX�WKRXJKW�ZRXOG�VWDQG�¾ +LW�µ ¶�RU��6KLIW!�DQG�)��WR�YLHZ�WKH�K\SRWKHVHV�+\SRWKHVHV� DUH� SXW� LQ� D� K\SRWKHVLV� SDQHO� DW� WKH� ERWWRP� RI� WKH� ZLQGRZ�� 7KLV� SDQHO� LVLQWHJUDWHG� LQWR� WKH� EURZVHU� WR� OHW� \RX� YLHZ� WKH� LPSDFW� RI� DQ\� K\SRWKHVLV� RQ� WKH� VDPSOH�LGHQWLI\� VXSSRUWLQJ� H[DPSOHV�� FRXQWHU�H[DPSOHV�� HWF�� ,Q�RUGHU� WR� HYDOXDWH� D� K\SRWKHVLV�� \RXZLOO� SUREDEO\� QHHG� WR� UHIHU� EDFN� WR� WKH� FRUSXV� WR� WDNH� SURSHU� DFFRXQW� RI� WKH� UHVXOWV�� :HLOOXVWUDWH�WKLV�SURFHVV�LQ�6HFWLRQ�����1RWH�WKDW�WKH�VWDWXV�EDU�KDV�FKDQJHG�LQ�WKH�YLHZ�DERYH��,W�KDV�WZR�QHZ�IXQFWLRQV�±�WR� WUDFNWKH�DQDO\VLV�SURFHVV�DQG�KHOS�\RX�UHYLHZ�UHVXOWLQJ�K\SRWKHVHV��$V�K\SRWKHVHV�DUH� IRXQG�WKH\�DUH�DGGHG�WR� WKH�OLVW�G\QDPLFDOO\��7KH�VWDWXV�EDU�VKRZV�WKH�WRWDO�QXPEHU�RI�K\SRWKHVHVIRXQG�LQ�WKH�ODVW�JUH\�ER[��KHUH����K\SRWKHVHV�KDYH�EHHQ�IRXQG���7KH�SURJUHVV�RI�WKH�DQDO\VLVLV�VKRZQ�WR�WKH�ULJKW�RI�WKLV�

QXPEHU�RI�K\SRWKHVHV�IRXQG

K\SRWKHVLVVHOHFWHG K\SRWKHVLV�VSDFHH[SORUHG�E\�,&(&83

1H[W�ZH¶OO�KDYH�D�ORRN�DW�WKH�VWDWLVWLFV�LQ�WKH�K\SRWKHVLV�SDQHO�
����([SORULQJ�K\SRWKHVHV,Q� WKLV� FDVH�� ,&(&83� ,9� ILQGV� WKDW� FRSXODU� DQG� µWUDQV¶� WUDQVLWLYLW\� ERWK� VHSDUDWHO\� SUHGLFWIRUP� �UHODWLYH�LQ�,&(�*%�7KH� K\SRWKHVLV� SDQHO� FDQ� EH� VHHQ� RQFH� WKH� DQDO\VLV� SURFHVV� LV� VWDUWHG�� ,W� LV� VKRZQ� LQSUHIHUHQFH�WR�WKH�XQGHUO\LQJ�ORJLFDO�H[SUHVVLRQ��D�QHZ�µ/RJLF�_�:LQGRZV¶�PHQX�RSWLRQ�EULQJVLW�EDFN���7KH�SDQHO�LV�VKRZQ�EHORZ��H[SDQGHG�WR�UHYHDO�WKH�IXOO�WDEOH�

7KH�SDQHO�FRQWDLQV�D�VHULHV�RI�LQGHSHQGHQW�K\SRWKHVHV��VRPH�FRQWUROV�DQG�D�WDEOH�RI�VWDWLVWLFV�7KH�FRQWUROV�OHW�\RX�LVRODWH�K\SRWKHVHV�IRU�SDUWLFXODU�YDOXHV�RI�WKH�GHSHQGHQW�YDULDEOH��IRUP�DQG�WHVW�WKHP�DJDLQVW�WKH�FRUSXV�
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7KHVH�VWDWLVWLFV�DUH�VXPPDULVHG�EHORZ�
ODEHO VXPPDU\ H[SODQDWLRQ�YH WUXH�SRVLWLYHV QXPEHU�RI�FDVHV�FRUUHFWO\�SUHGLFWHG�E\�WKH�K\SRWKHVLV�YH IDOVH�SRVLWLYHV QXPEHU�RI�FDVHV�LQFRUUHFWO\ SUHGLFWHG�E\�K\SRWKHVLVFRYHUDJH SURSRUWLRQ�FRYHUHG FDVHV�FRYHUHG�E\�K\SRWKHVLV���WRWDO�FDVHVILWQHVV LQYHUVH�DFFXUDF\ SRVLWLYH�H[DPSOHV���FDVHV�LQ�WDUJHW�YDOXHDFFXUDF\ DFFXUDF\ SRVLWLYH�H[DPSOHV���FDVHV�FRYHUHG�E\�K\SRWKHVLVVZLQJ DFFXUDF\�LPSURYHPHQW DFFXUDF\�±�FDVHV�LQ�WDUJHW���WRWDO�FDVHV��VFDOHG�XWLOLW\ FRPSRVLWH�PHDVXUH ZHLJKWHG�SURGXFW�RI�FRYHUDJH�u ILWQHVV�u«�VZLQJ
$OO� WKHVH� PHDVXUHV� DUH� FDOFXODWHG� IURP� WKH� SUREDELOLVWLFDOO\� ZHLJKWHG� VHW� RI� FDVHV� �VHH6HFWLRQ ������ VR� WKDW��DV�FDQ�EH�VHHQ� DERYH�� WKH� ³QXPEHU�RI�FDVHV�FRUUHFWO\�SUHGLFWHG�E\� WKHK\SRWKHVLV´��HWF���LV�XQOLNHO\�WR�EH�DQ�LQWHJHU�QXPEHU�7KH� DQDO\VLV� SURFHVV� H[DPLQHV� QXPHURXV� SRVVLEOH� K\SRWKHVHV�� ,Q� WKLV� VLPSOH� H[SHULPHQW� LWORRNV�DW�HYHU\�YDOXH�RI�YS�WUDQVLWLYLW\ DQG�WULHV�WR�SUHGLFW�IRUP��,Q�PXOWL�YDULDWH�H[SHULPHQWV�LWEXLOGV�XS�FRPSOH[�K\SRWKHVHV�IURP�YHU\�VLPSOH�RQHV�)RU�HYHU\�K\SRWKHVLV�,&(&83�FRQVLGHUV��WZR�WHVWV�DUH�DSSOLHG��� )LUVW�LW�TXHVWLRQV�ZKHWKHU�WKH�K\SRWKHVLV�FRQGLWLRQ�VLJQLILFDQWO\�DIIHFWV�WKH�YDOXH�RI� IRUP�,W�XVHV�D�ORJ�OLNHOLKRRG�VWDWLVWLF��D�W\SH�RI�FKL�VTXDUH��WR�GR�WKLV��� ,W� WKHQ� WULHV� WR� ILQG� WKH� EHVW� RXWFRPH� YDOXH� RI� IRUP DQG�� KDYLQJ� GRQH� VR�� VFRUHV� WKHK\SRWKHVLV��7KLV�TXDOLW\�VFRUH�LV�FDOOHG�XWLOLW\�8WLOLW\ FRPELQHV�IRXU�PHDVXUHV� WRJHWKHU��FRYHUDJH��ILWQHVV��DFFXUDF\�DQG�VZLQJ��7KH�LGHD� LVWKDW�D�JRRG�K\SRWKHVLV�LV�KLJK�LQ�DOO�RU�PRVW�RI�WKHVH�PHDVXUHV��$Q�XQHTXDO�WUDGH�RII�DSSOLHV�,Q�RWKHU�ZRUGV�� DQ�DFFXUDWH�K\SRWKHVLV� WKDW� LV�H[WUHPHO\�XQFRPPRQ�PD\�QRW�EH� LQWHUHVWLQJ�EXW�DFFXUDF\�DQG�FRYHUDJH�DUH�QRW�HTXDOO\�YDOXDEOH�7KH� SURFHVV� DOVR� KDV� D�PLQLPXP�XWLOLW\� WKUHVKROG� EHORZ�ZKLFK� WKH� SURFHVV�ZLOO� QRW� UHSRUWK\SRWKHVHV�� <RX� FDQ� VHW� WKLV� WKUHVKROG� LQ� WKH� 8WLOLW\� SDQHO� LQ� $QDO\VLV� 2SWLRQV� �VHH� WKHIROORZLQJ�VHFWLRQ��7LS� <RX�FDQ�VRUW�WKH�WDEOH�E\�GRXEOH�FOLFNLQJ�RQ�D�FROXPQ�KHDGLQJ��%\�GHIDXOW�WKH�WDEOH�LVOLVWHG�LQ�GHVFHQGLQJ�RUGHU�RI�XWLOLW\�7KH� ZHLJKWV� DQG� SDUDPHWHUV� IRU� WKH� DQDO\VLV� SURFHVV� DUH� QRW� IL[HG�� 8VHUV� FDQ� GLUHFW� WKHDOJRULWKP�WR�VHDUFK�IRU�K\SRWKHVHV�WKDW�SULRULWLVH�FRYHUDJH�RYHU�VKHHU�DFFXUDF\��IRU�H[DPSOH�:H�GLVFXVV�WKLV�LQ�WKH�IROORZLQJ�VHFWLRQ�7KH� FRYHUDJH� PDS LV� D� ZD\� RI� JUDSKLFDOO\� YLVXDOLVLQJ� WKH� FRYHUDJH� DQG� DFFXUDF\� RIK\SRWKHVHV��,W�LOOXVWUDWHV�KRZ�HDFK�K\SRWKHVLV�VXEGLYLGHV�WKH�VDPSOH��%\�FRPSDULQJ�RQH�PDSZLWK� DQRWKHU� \RX� FDQ� VHH� ZKHWKHU� WZR� K\SRWKHVHV� DSSHDU� WR� EH� H[SODLQLQJ� WKH� VDPH� RUGLIIHUHQW�FDVHV�
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7KH�PDSV�EHORZ�DUH�H[SDQGHG�WR�PD[LPXP��WLS��XVH�GUDJ�ULJKW��µ ¶� RQ�WKH�OHIW�KDQG�HGJH��7KH�OHIW�KDQG�VLGH�RI�WKH�PDS�VKRZV�UHODWLYH�FDVHV��WKH�ULJKW��QRQILQLWH�RQHV�

UHODWLYH QRQILQLWHHGS LQJS
IRUP

FRSXODU�FDVHVµWUDQV¶�FDVHV

,Q�WKLV�FDVH��WKH�WZR�K\SRWKHVHV�GHULYH�IURP�GLIIHUHQW�SDUWV�RI�WKH�YDULDEOH�YS�WUDQVLWLYLW\ DQGWKH\�WKHUHIRUH�FDQQRW�RYHUODS��7KH�VKDGHG�DUHD�LQ�WKH�ILUVW�PDS�UHSUHVHQWV�FRSXODU�FDVHV��ZLWK�WUXH�SRVLWLYHV��RYHU�WKH�UHODWLYH�SRUWLRQ��DQG��IDOVH�SRVLWLYHV��SULPDULO\�LQ�WKH��LQJ�SDUWLFLSOHVXEUDQJH��7KH�VHFRQG�PDS�VXPPDULVHV�WKH�GLVWULEXWLRQ�RI�µWUDQV¶�FDVHV��1DWXUDOO\��VXEFODVVHVRI�WUDQVLWLYLW\�GR�QRW�RYHUODS�
����&RQWUROOLQJ�WKH�DQDO\VLV�SURFHVV7KH� $QDO\VLV� 2SWLRQV� ZLQGRZ� FRQVLVWV� RI� WKUHH� SDQHOV�� QDPHG�� UHVSHFWLYHO\�� +\SRWKHVHV�8WLOLW\�DQG�6LJQLILFDQFH�

7KH�ILUVW�SDQHO��+\SRWKHVHV��OHWV�\RX�VSHFLI\�WKH�NLQGV�RI�K\SRWKHVHV�WKDW�VKRXOG�EH�VHDUFKHGIRU�E\�WKH�DOJRULWKP��7KHUH�DUH�IRXU�PDLQ�RSWLRQV�µ&RQVLGHU�JURXSV�RI�YDOXHV¶ WHOOV�,&(&83�WR�H[SORUH�K\SRWKHVHV�UHODWLQJ�VHWV�RI�YDOXHVWR�WKH�FRQFOXVLRQ�DV�ZHOO�DV�VLQJOH�YDOXHV��H�J�LI�93�75$16,7,9,7<  �FRS�RU�WUDQV WKHQ�)250  �UHODWLYH�µ6HDUFK�HYHU\�KLHUDUFKLFDO�YDOXH¶ UHTXLUHV� WKDW�KLHUDUFKLFDO� LQGHSHQGHQW�YDULDEOHV� DUHH[KDXVWLYHO\�H[SORUHG�DV�LI�WKH�YDULDEOH�ZHUH�IODW��7KLV�GRHV�QRW�PDNH�K\SRWKHVHV�PRUHYLVLEO\� FRPSOH[� EXW� ZLOO� SRWHQWLDOO\� ILQG� WUHQGV� LQ� SDUWLFXODU� FRQGLWLRQV� GHILQHG� E\� DVXEYDOXH�RI�D�ODUJH�YDULDEOH��H�J��7(;7�&$7(*25<��
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µ(YDOXDWH� UHILQHPHQW� UXOHV¶ LQVWUXFWV� ,&(&83� WR� FRQVLGHU� UXOHV� WKDW� UHILQH WKH�KLHUDUFKLFDO��GHSHQGHQW�YDULDEOH��H�J�LI�)250� �QRQILQLWH�DQG�93�75$16,7,9,7<  �LQWU WKHQ�)250  �LQJS�µ,QFOXGH�GHIDXOW�K\SRWKHVHV¶ FDXVHV� ,&(&83� WR� WU\� WR� SRVW� K\SRWKHVHV� WKDW� VWDWH� WKHGHIDXOW�FDVH��7KHVH�KDYH�]HUR�VZLQJ��DQG�ZLOO�WKHUHIRUH�QRW�EH�LQFOXGHG�XQOHVV�WKH�VZLQJH[SRQHQW�LV�VHW�WR������±�VHH�EHORZ��$�W\SLFDO�GHIDXOW�K\SRWKHVLV�PD\�EHGHIDXOW�)250  �UHODWLYH�EXW�ZLWK�WKH�UHILQHPHQW�UXOHV�RSWLRQ�DOVR�VHOHFWHG�RQH�FDQ�DOVR�ILQG�UXOHV�VXFK�DVLI�)250� �QRQILQLWH�WKHQ�)250  �LQJS�7KH�QH[W�SDQHO��8WLOLW\��ORRNV�OLNH�WKLV�

7KLV�SDQHO�KDV�WZR�SDUWV��2Q�WKH�OHIW�LV�D�GHILQLWLRQ�RI�WKH�µXWLOLW\¶�IXQFWLRQ��VHH�6HFWLRQ������7KLV�FRQWDLQV� IRXU�H[SRQHQW� ILHOGV� WKDW�\RX�FDQ� HGLW��SOXV�D� VZLWFK� WR�HPSOR\� WKH�/DSODFLDQYDULDWLRQ�RI�DFFXUDF\��7KH�H[SRQHQWV�DUH�SUREDELOLVWLF�DQG�VXP�WR����(GLWLQJ�RQH�ILJXUH�PHDQVWKH�RWKHUV�ZLOO�DGMXVW�LQ�SURSRUWLRQ�$�KLJK�QXPEHU�IRU�DQ�H[SRQHQW�PHDQV�WKDW�XWLOLW\�LV�DIIHFWHG�E\�WKH�IDFWRU�WKDQ�D�ORZ�QXPEHU�6HWWLQJ�DQ�H[SRQHQW�WR�]HUR�UHPRYHV�WKH�IDFWRU�IURP�FRQVLGHUDWLRQ�HQWLUHO\�
7LS� <RX�FDQ�QRZ�GHFUHDVH�DQ\�QXPEHU�ILHOG�E\�SUHVVLQJ�XS�FXUVRU��µn¶���DQG�LQFUHDVH�LW�ZLWKGRZQ��µp¶���<RX�FDQ�DOVR�XVH��3DJH�8S!�DQG��3DJH�'RZQ!�EXWWRQV�WR�DGMXVW�WKH�QXPEHU�E\DQ�RUGHU�RI�PDJQLWXGH�KLJKHU�2Q�WKH�ULJKW�DUH�WZR�WKUHVKROG�ILJXUHV�IRU�XWLOLW\��,I�D�K\SRWKHVLV�KDV�D�VFRUH�JUHDWHU�WKDQ�WKHXSSHU�ILJXUH�WKHQ��DVVXPLQJ�LW�FDQ�EH�LPSURYHG�XSRQ��L�H��LW�LV�QRW������DFFXUDWH��LW�ZLOO�EHFRQVLGHUHG�IRU�IXUWKHU�VSHFLDOLVDWLRQ��DGGLQJ�RU�UHILQLQJ�FRQGLWLRQV���7KH�VHFRQG�ILJXUH�LV�WKHWKUHVKROG�IRU�UHSRUWLQJ�K\SRWKHVHV��2QO\�LI�WKH�K\SRWKHVLV�KDV�D�VFRUH�JUHDWHU�WKDQ�WKLV�ZLOO�WKHK\SRWKHVLV�EH�VHQW�WR�WKH�K\SRWKHVLV�SDQHO�
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%R[��8QGHUVWDQGLQJ�XWLOLW\7KH�XWLOLW\�IXQFWLRQ�FRQVLVWV�RI�DQ�H[SUHVVLRQ
XWLOLW\� �FRYHUDJH L u ILWQHVV M u DFFXUDF\ N u VZLQJ O ZKHUH�L�M�N�O� ���,W�FDQ�EH�GLIILFXOW�WR�XQGHUVWDQG�ZKDW�DOO�WKHVH�QXPEHUV�GR�DQG�KRZ�WKH\�UHODWH�WR�RQH�DQRWKHU�2QH�ZD\�RI�WKLQNLQJ�DERXW�WKLV�LV�WR�FRQVLGHU�WKUHH�IDFWRUV�IRUPLQJ�D�FXEH���u�u����:H�VHW�WKHVZLQJ�H[SRQHQW� O��WR�]HUR� :H�FDQ�WKHQ�SORW�D�WKUHVKROG VXUIDFH�IRU�DQ\�JLYHQ�YDOXH�RI�XWLOLW\�)RU�H[DPSOH��WKH�UHG�PHVK�UHSUHVHQWV�DOO�SRLQWV�ZKHUH�XWLOLW\� ������&RQVLGHU�WZR�K\SRWKHVHV��$�DQG�%��$Q\�SRLQW�RQ�WKH�ORZHU���QHDUHU���OHIW�VLGH�RI�WKH�VXUIDFH�VXFK�DV�$��KDV�XWLOLW\��������%��RQ�WKH�RWKHU�VLGH��KDV�XWLOLW\ !�����,I�\RX�ORRN�DW�WKH�VKDSH�RI�WKH�VXUIDFH�\RX�FDQ�VHH�WKDWWKH�ODUJHVW�DQG�IODWWHVW�DUHD�WHQGV�WR�VXEGLYLGH�DFFXUDF\�7KLV�LV�ZKDW�ZH�ZRXOG�H[SHFW��XWLOLW\�LV�PRVWO\ EDVHG�RQDFFXUDF\��N� �������%XW�WKHUH�LV�D�WUDGHRII��WKH�WKUHVKROGIDOOV�LI�ILWQHVV�RU�FRYHUDJH�LQFUHDVH��$�µJRRG¶�K\SRWKHVLVLV�RQH�ZLWK�D�KLJK�DFFXUDF\��EXW�LI�WKH�FRYHUDJH�LV�KLJK�ZH�FDQ�DIIRUG�LW�WR�EH�OHVV�DFFXUDWH�7KH�UHTXLUHPHQW�WKDW�L�M�N�O� �� PHDQV�WKDW�WKH�YROXPHRFFXSLHG� E\� µJRRG¶� K\SRWKHVHV� UHPDLQV� FRQVWDQW� ZLWKWKH� VDPH� WKUHVKROG� �2I� FRXUVH� WKH� IDFWRUV� DUH� QRWLQGHSHQGHQW�� VR� WKLV� GRHV� QRW� PHDQ� WKDW� WKH� VDPHQXPEHU�RI�K\SRWKHVHV�DUH�IRXQG�� DFFXUDF\ �N  �����

ILWQHVV�M  ������FRYHU
DJH

� L ���
���

UHSRUW������LPSURYH������

� �

�

� �
�$

%

7KH�ILQDO�SDQHO�FRQWUROV�WKH�ZD\�WKDW�WKH�$QDO\VLV�DOJRULWKP�FKHFNV�K\SRWKHVHV�IRU�VWDWLVWLFDO6LJQLILFDQFH�
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7KH�ILUVW�RSWLRQ�LQ�WKLV�SDQHO��µ7HVW�DOO�K\SRWKHVHV�IRU�VLJQLILFDQFH¶��WHVWV�HDFK�K\SRWKHVLV�WRVHH�LI�WKH�GLVWULEXWLRQ�RI�FDVHV�FRYHUHG�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�VDPSOH�GLVWULEXWLRQ�,W�GRHV�WKLV�EHIRUH�FDOFXODWLQJ�D�XWLOLW\�VFRUH��,I�WKH�K\SRWKHVLV�LV�QRW�VLJQLILFDQW�LW�LV�UHMHFWHG�7KH�VHFRQG�WLFN�ER[�UHTXLUHV� WKDW� �RQ� WKH�VHFRQG�� WKLUG�SDVV��HWF��� HDFK� WLPH�D�K\SRWKHVLV� LVLPSURYHG�LW�PXVW�DOVR�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP�LWV�SUHGHFHVVRU��7KLV�LV�FOHDUO\�D�VWURQJHUUHTXLUHPHQW�DQG�LV�XVHIXO�LQ�MXVWLI\LQJ�ORQJHU�DQG�PRUH�FRPSOH[�K\SRWKHVHV�7KH�VLJQLILFDQFH�OHYHO�LV�WKH�SUREDELOLW\�WKDW�WKH�WHVW�UHOLDEO\�GHWHFWV�DQ�DFWXDO�FKDQJH��L�H��WKDWWKH� K\SRWKHVLV� ZRXOG� DSSO\� WR� FRPSDUDEOH� (QJOLVK� GDWD� PRUH� JHQHUDOO\�� 1RUPDO� OHYHOV� RIVLJQLILFDQFH� DUH� ������ RU� DQ� HUURU� RI� ������ DQG� ������ RU� DQ� HUURU� RI� ������� 7KH�PLQLPXPIUHTXHQF\� LV� WKH�VPDOOHVW� IUHTXHQF\�YDOXH� LQ�D�VLQJOH�H[SHFWHG� WHUP�IRU� WKH� WHVW� WR�SURFHHG��7KLV�LV�XVXDOO\����¾ ([SHULPHQW� ZLWK� WKH� µ$QDO\VLV¶� SURFHVV� E\� FOLFNLQJ� RQ� WKH� µ5HDQDO\VH¶� EXWWRQ� �µ ¶��FKDQJLQJ�WKH�VHWWLQJV�DQG�FOLFNLQJ�RQ�2.�
����0DNLQJ�VHQVH�RI�H[SHULPHQWDO�UHVXOWV&DUU\LQJ�RXW�DQ�H[SHULPHQW� LV�DOO�YHU\�ZHOO��$VNLQJ� ,&(&83�WR�JHQHUDWH�K\SRWKHVHV� LQ� WKLVZD\�PD\�FRQILUP�� UHIXWH�RU� UHILQH�K\SRWKHVHV� WKDW�\RX�PD\�ZLVK� WR� WHVW��+RZHYHU�� WKH� UHDOSUREOHP�LV�DOZD\V��ZKDW�GR�WKH�UHVXOWV�PHDQ"�:H�GLVWLQJXLVK�EHWZHHQ�WZR�W\SHV�RI�TXHVWLRQ��� +RZ�LV�WKH�K\SRWKHVLV�UHDOLVHG�LQ�WKH�FRUSXV"x $UH�WKHUH�DQ\�FRPPRQ�IHDWXUHV RI�VXSSRUWLQJ�H[DPSOHV�DQG�FRXQWHU�H[DPSOHV"x +RZ�GRHV�RQH�K\SRWKHVLV�UHODWH�WR�DQRWKHU"�� :KDW�DUH�WKH�WKHRUHWLFDO�LPSOLFDWLRQV�RI�WKH�K\SRWKHVLV"x +RZ�GRHV�LW�UHODWH�WR�K\SRWKHVHV�LQ�WKH�OLWHUDWXUH"x ,V�WKH�SKHQRPHQRQ�LW�GHVFULEHV�WUXH�E\�GHILQLWLRQ��H�J���GLVFRYHULQJ�WKDW�WKH�SUHVHQFHRI�D�GLUHFW�REMHFW�SUHGLFWV�FODVVHV�RI�WUDQVLWLYLW\��±�RU�RWKHUZLVH�FLUFXODU"x &RXOG�LW�EH�PHUHO\�DQ�DUWHIDFW RI�WKH�DQQRWDWLRQ"x 'RHV�WKH�K\SRWKHVLV��RU�JURXS�RI�K\SRWKHVHV��UHIOHFW�D�GHHSHU�XQGHUO\LQJSKHQRPHQRQ��H�J���D�URRW�FDXVH�WKDW�DIIHFWV�ERWK�WUDQVLWLYLW\�DQG�IRUP�",&(&83�FDQ�KHOS�\RX�DQVZHU�TXHVWLRQV�RI� W\SH����DV�ZH�ZLOO�VHH� LQ� WKH�QH[W�VHFWLRQ��%XW� LWFDQQRW� WHOO� \RX� DOO� WKH� DQVZHUV� WR� DFDGHPLF TXHVWLRQV� �W\SH� ���� <RX� KDYH� WR� UHYLHZ� WKHOLWHUDWXUH��GHEDWH�ZLWK�FROOHDJXHV��GLVVHPLQDWH�UHVXOWV�DQG�SXEOLVK�SDSHUV�$� VKRUW� JXLGH� OLNH� WKLV� LV� QRW� WKH� SODFH� IRU� D� SKLORVRSKLFDO� GLYHUVLRQ�� EXW� DOO� H[SHULPHQWVVKRXOG�FDUU\�D�KHDOWK�ZDUQLQJ��XVHUV�PXVW�TXHVWLRQ� WKHLU� DVVXPSWLRQV��GLJ�GHHSHU�DQG�SOD\GHYLO¶V�DGYRFDWH�
����5HYLHZLQJ�K\SRWKHVHV�DJDLQVW�WKH�FRUSXV:H�QHHG�WR�FRQVLGHU�KRZ�WKH�K\SRWKHVLV�PDWFKHV�FDVHV�LQ�WKH�FRUSXV��<RX�FDQ�KLJKOLJKW�FDVHVLQ�WKH�FRUSXV�WKDW�DUH�FRYHUHG�E\�D�VHOHFWHG�K\SRWKHVLV�¾ &OLFN�RQ�WKH�ILUVW�K\SRWKHVLV�
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7KH�ERUGHU�FKDQJHV�FRORXU��EHORZ��OHIW��DFFRUGLQJ�WR�ZKHWKHU�RU�QRW�WKH�FDVH�VXSSRUWV��UHIXWHVRU�LV�QRW�FRYHUHG�E\�WKH�K\SRWKHVLV��,&(&83�DOVR�KLJKOLJKWV�WKH�YDULDEOHV�WKDW�DUH�VHOHFWHG�

¾ 6FUROO�GRZQ�WKURXJK�WKH�VDPSOH�DQG�ILQG�WKH�ILUVW�IDOVH�SRVLWLYH��UHG��H[DPSOH�±�6�$����������«ORRNLQJ DV�ILHUFH�DV�DQ\WKLQJ��,QVSHFW�LW�E\�RSHQLQJ�WKH�WUHH�:H�FDQ�VHH�WKDW�ORRNLQJ KDV�EHHQ�WDJJHG�µ9�FRS��LQJS�¶�¾ &OLFN�RQ�WKH�QRGH�LQ�WKH�FRUSXV�WUHH��3UHVV�)���WKH�µ4XHU\�_�/RRNXS�1RGH�¶�FRPPDQG��WRILQG�RWKHU�H[DPSOHV�RI�µ9�FRS��LQJS�¶�7KLV�UHWXUQV�����FDVHV�EHORQJLQJ�WR�D�UHVWULFWHG�VHW��LQFOXGLQJ�EHLQJ��EHFRPLQJ��LQYROYLQJ� HWF�7KLV�VHHPV�WR�FRQILUP�WKH�SODXVLELOLW\�RI�WKH�SDUVLQJ��7KH�QH[W�TXHVWLRQ�LV��GRHV�WKLV�H[SODLQWKH�FRXQWHU�H[DPSOHV�WR�WKLV�K\SRWKHVLV",W�ZLOO� WDNH� D�ZKLOH� WR� VFUROO� WKURXJK� WKH� HQWLUH� VDPSOH� WR� DQVZHU� WKLV� TXHVWLRQ��%\� GHIDXOW�FOLFNLQJ�RQ�D�K\SRWKHVLV�VLPSO\�KLJKOLJKWV� WKH� UHOHYDQW�FDVHV��7KH�DGYDQWDJH� LV�ZH�FDQ�DOVRVHH� FDVHV� WKDW� DUH� QRW� FRYHUHG�� +RZHYHU� WKH� GLVDGYDQWDJH� IRU� LVRODWLQJ� UDUH� SKHQRPHQD� LVREYLRXV�,&(&83� SURYLGHV� WZR� OLWWOH� EXWWRQV� WKDW� ILOWHU WKH� VDPSOH� E\� WKH� K\SRWKHVHV�� LVRODWLQJ� MXVWWKRVH�FDVHV�DQG�PDNLQJ�LW�PXFK�HDVLHU�WR�VSRW�ZKDW�WKH\�KDYH�LQ�FRPPRQ��:H¶OO�VHH�KRZ�WKLVZRUNV�SUHVHQWO\�7KH� WZR� ILOWHU� EXWWRQV� VHOHFW� WUXH� DQG� IDOVH� SRVLWLYHV� LQ� WKH� FRUSXV�� 7UXH� SRVLWLYHV� DUH� WKHFDVHV�WKDW�VXSSRUW�WKH�K\SRWKHVLV��)DOVH�SRVLWLYHV�DUH�FRXQWHU�H[DPSOHV�
QDPH NH\V PHQX)LOWHU�WUXH�SRVLWLYHV µ7¶ /RJLF�_�+\SRWKHVLV�)LOWHU�_�7UXH)LOWHU�IDOVH�SRVLWLYHV µ)¶ /RJLF�_�+\SRWKHVLV�)LOWHU�_�)DOVH

1RWH��7KH�SDQHO�DOVR�LQFOXGHV�D�SXOO�GRZQ�K\SRWKHVLV�WDUJHW��'9��VHOHFWRU��,I�,&(&83�ILQGVQXPHURXV� K\SRWKHVHV�� LW� FDQ� EH� XVHIXO� WR� IRFXV� RQ� MXVW� WKRVH� WKDW� SUHGLFW� D� SDUWLFXODUVXEYDOXH�RI�WKH�GHSHQGHQW�YDULDEOH�
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K\SRWKHVLVILOWHUV
K\SRWKHVLVWDUJHWVHOHFWRU

¾ &OLFN�RQ�WKH�7UXH�SRVLWLYHV�EXWWRQ�µ ¶��RU�KLW�µ7¶�LQ�WKH�SDQHO��7KH�EURZVHU�YLHZ�ZLOO�FKDQJH� WR�VKRZ�MXVW� WKH�FDVHV� WKDW�VXSSRUW� WKH�K\SRWKHVLV��7KHUH�DUH������RI�WKHVH�7KH�WDEOH�LQGLFDWHV��LQ�WKH�µ�YH¶�FROXPQ��WKDW�WKH�WUXH�SRVLWLYHV�FRQWULEXWH�D�WRWDO� IUHTXHQF\RI������������6HH�6HFWLRQV�����DQG������

,W�LV�QRZ�HDV\�WR�UHYLHZ�WKH�VXSSRUWLQJ�HYLGHQFH�7KH�PDMRULW\�RI�FRSXODU�FDVHV�DSSHDU�WR�EH�RI�WKH�IRUP�µ�3521�UHO�!��9�FRS�!¶��H�J���ZKR¶OOUHPDLQ�QDPHOHVV��6�$���� �������KHQFH�WKH�K\SRWKHVLV�³FRSXODU�YHUE�LPSOLHV�UHODWLYH�FDVH´DSSHDUV�WR�UHSUHVHQW�D�SUHWW\�VRXQG�REVHUYDWLRQ�7KLV�SURFHVV�DOORZV�\RX�WR�µFRQFUHWLVH¶�K\SRWKHVHV��L�H���WR�LGHQWLI\�ZKLFK�FDVHV�LQ�WKH�FRUSXVVXSSRUW�RU�FRQWUDGLFW�D�JLYHQ�K\SRWKHVLV�¾ &OLFN�RQ�WKH�)DOVH�SRVLWLYHV�EXWWRQ�µ ¶�RU�SUHVV�WKH�µ)¶�NH\�7KH�IDOVH�SRVLWLYHV�DUH�QRZ�DOVR�YLVLEOH��:LWK�ERWK�ILOWHU�EXWWRQV�VZLWFKHG�RQ�\RX�FDQ�H[SORUHWKH�FDVHV�FRYHUHG E\�WKH�K\SRWKHVLV��ZKHWKHU�RU�QRW�WKH\�FRQFXU�ZLWK�LW��¾ 1RZ�UHOHDVH�WKH�7UXH�SRVLWLYHV�EXWWRQ��RU�KLW�µ7¶���7KLV�ZLOO�KLGH�WKH�WUXH�SRVLWLYHV�
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,Q� WKLV�YLHZ� �EHORZ��ZH�FDQ� IRFXV�RQ� WKH� FRXQWHU�H[DPSOHV��:H�FDQ� DWWHPSW� WR� DQVZHU� WKHTXHVWLRQ�ZH�DVNHG�HDUOLHU�DERXW�ZKHWKHU�FRSXODU�QRQILQLWH�FDVHV�IRUP�D�GLVWLQFW�VXEFDWHJRU\WKDW�H[SODLQV�WKHLU�EHKDYLRXU�

$V�ZHOO�DV�EURZVLQJ�RQH�K\SRWKHVLV��\RX�FDQ�FRPSDUH�DQG�FRQWUDVW�GLIIHUHQW�K\SRWKHVHV�7LS��ZKHQ�FRPSDULQJ�PXOWLSOH�K\SRWKHVHV��RIWHQ�WKH�EHVW�VWDUWLQJ�SRLQW�LV�WR�XVH�KLJKOLJKWLQJEXW� QRW� ILOWHULQJ� �L�H�� WXUQ� ILOWHULQJ� RII�� WKHQ� VHOHFW� FDVHV��� <RX� FDQ� PD[LPLVH� WKH� EURZVHUZLQGRZ�DQG�]RRP�RXW�IRU�RSWLPXP�HIIHFW�7KH�ILOWHULQJ�SURFHVV�RSHUDWHV�RQ�D�FDVH�E\�FDVH��QRW�VHQWHQFH�E\�VHQWHQFH��EDVLV��7KLV�LV�QHZWR� ,&(&83�,9�DQG� LV�GLVWLQFW� IURP�µGUDJ�DQG�GURS� ORJLF¶�� �:H�H[SHFW� WR�SURYLGH� DGGLWLRQDOIDFLOLWLHV�H[SORLWLQJ�WKLV�LQ�WKH�ILQDO�UHOHDVH��7KLV� ILOWHULQJ� SURFHVV� KDV� RQH� IXUWKHU� VLGH�HIIHFW�� )LOWHUHG�RXW� FDVHV�PD\� H[LVW� LQ� WKH� VDPHVHQWHQFHV�DV�WKRVH�\RX�ZLVK�WR�YLHZ��5DWKHU�WKDQ�KLGH�WKHP�DOWRJHWKHU��,&(&83�VKRZV�WKHPDV�SDUW�RI�WKH�EDFNJURXQG��$IWHU�DOO��WKH\�PD\�VWLOO�EH�UHOHYDQW��LI�RQO\�WR�UHGXFH�WKH�HIIHFWLYHLQGHSHQGHQFH�RI�WKH�FXUUHQW�FDVH��)RU�H[DPSOH��6�$���������UHDGV«VRPHWKLQJ�>FDOOHG�7DL�&KL >ZKLFK�LV�D�&KLQHVH�PRYHPHQW�IRUP@�>ZKLFK�LQYROYHV�DORW�RI�UHOD[DWLRQ@«@>6�$��������@¾ 7R�YLHZ�WKLV�FDVH��EULQJ�EDFN�WKH�WUXH�SRVLWLYHV�E\�KLWWLQJ�µ7¶�RU�µ ¶�,Q� WKLV� VHQWHQFH�� RQO\� WKH� VHFRQG� �XQGHUOLQHG�� FDVH��ZKLFK� LV� D�&KLQHVH�PRYHPHQW� IRUP�� LVFRSXODU�� 7KH� RWKHU� WZR� FDVHV� DUH� LQGLFDWHG� E\� D� SDOH� µJKRVWO\¶� EDFNJURXQG� LQ� WKH� ZLQGRZEHORZ��1RWH�WKDW�WKH�WH[W�LV�QRW�LQYHUWHG��7H[W�LV�LQYHUWHG�IRU�FDVHV�LQFOXGHG�LQ�WKH�OLVW��VHH�IRUH[DPSOH��WKH�SUHYLRXV�VHQWHQFH��6�$����������7KHVH�H[FOXGHG�FDVHV�DUH�DOVR�YLVLEOH�LQ�WKH�WUHHV LQ�WKH�FRUSXV�¾ &OLFN�RQ�WKLV�FDVH�DQG�H[SORUH�WKH�WUHH�

E



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH���

7KH�RWKHU�FDVHV�DUH�VKDGHG�LQ�WKH�WUHH�ZLWK�D�SDOH�EDFNJURXQG�FRORXU��7KH�1332�&/ DW� WKHXSSHU�OHIW��DERYH��LV�RQH�H[DPSOH�
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3DUW����0RUH�FRPSOH[�H[SHULPHQWV,&(&83�,9�VXSSRUWV�H[SHULPHQWV�ZLWK�PRUH�WKDQ�RQH�LQGHSHQGHQW�YDULDEOH�0RVW� FRQYHQWLRQDO� H[SHULPHQWV� FRQVLVW� RI� D� VLQJOH� GHSHQGHQW� YDULDEOH �'9�� DQG� D� VLQJOHLQGHSHQGHQW�YDULDEOH �,9���6HH�3DUW����,I�\RX�DVN�WKH�TXHVWLRQ��DV�ZH�GLG��GRHV�YS�WUDQVLWLYLW\�VD\�� LQIOXHQFH� IRUP"� 7KHQ� WKH� LQGHSHQGHQW� YDULDEOH� LV� YS� WUDQVLWLYLW\� DQG� WKH� GHSHQGHQWYDULDEOH� LV� IRUP�� 7KH� QXOO� K\SRWKHVLV LV� WKH� GHIDXOW� SRVLWLRQ� �µQR¶��� DQG� ZH� FDUU\� RXW� DQH[SHULPHQW�WR�VHHN�VWDWLVWLFDO�HYLGHQFH�WR�µUHIXWH�WKH�QXOO�K\SRWKHVLV¶�$V�ZH�VDZ�� WKLV� LV�QRW�TXLWH� WKH�VDPH�DV�VD\LQJ� WKDW�ZH�KDYH�GLVFRYHUHG� WKDW� YS� WUDQVLWLYLW\FDXVHV�D�SDUWLFXODU�IRUP�RI�SRVWPRGLILFDWLRQ�WR�EH�VHOHFWHG��7KHUH�PD\�EH�D�QXPEHU�RI�UHDVRQVZK\�\RX�PLJKW�ILQG�D�FRUUHODWLRQ�EHWZHHQ�WZR�IDFWRUV�LQ�WKH�VDPSOH�7KHUHIRUH�ZH�FDQQRW�FODLP�WR�KDYH�µSURYHG¶�WKDW�YS�WUDQVLWLYLW\�LQIOXHQFHV�WKH�FKRLFH�RI�IRUP�5DWKHU��ZH�FDQ�FODLP�WKDW�ZH�KDYH�IRXQG�HYLGHQFH�WKDW�UHMHFWV�WKH�QXOO�K\SRWKHVLV�WKDW�QRWKLQJLV�JRLQJ�RQ�2QH� ZD\� WR� WDNH� WKH� H[SHULPHQW� IRUZDUG� LV� WR� DGG� PRUH� LQGHSHQGHQW� YDULDEOHV�� 7KHUH� DUHVHYHUDO�UHDVRQV�ZK\�WKLV�LV�D�JRRG�LGHD�
x ,W�PD\�EH�WKH�FDVH�WKDW�K\SRWKHVHV�EDVHG�RQ�WKHVH�YDULDEOHV�H[SODLQ�WKH�YDULDWLRQ�LQ� IRUPPRUH�UHOLDEO\�WKDQ�YS�WUDQVLWLYLW\�
x 7KH� GHILQLWLRQ� RI� D� QHZ� YDULDEOH� PD\� FDSWXUH� D� GHHSHU� µURRW� FDXVH¶� H[SODLQLQJ� WKHEHKDYLRXU�RI�RWKHU�YDULDEOHV�
x $GGLWLRQDO� YDULDEOHV�PD\� H[SODLQ� WKH� FKRLFH� IRU� RWKHU� FDVHV� WKDQ� WKRVH�ZH� KDYH� QRWHGWKXV�IDU��FRSXODU�DQG�µWUDQV¶�FDVHV��:H�ZLOO�FRQVLGHU�DGGLQJ�QHZ�YDULDEOHV�LQ�6HFWLRQ������7KH�LQVSLUDWLRQ�IRU�QHZ�YDULDEOHV�PD\FRPH�IURP�UHYLHZLQJ�WKH�UHOHYDQW�OLWHUDWXUH��%XW�LW�PD\�DOVR�FRPH�IURP�LQGXFWLYHO\�H[SORULQJH[SHULPHQWDO�UHVXOWV�LQ�WKH�FRUSXV�/LNH�H[SORUDWLRQ��H[SHULPHQWDWLRQ�LV�LQYDULDEO\�F\FOLF��,W�LV�XQOLNHO\�WKDW�\RXU�H[SHULPHQW�ZLOOEH�ILQDOLVHG�WKH�ILUVW�WLPH��:H�KDYH�DOUHDG\�VHHQ��6HFWLRQ������KRZ�\RX�FDQ�HGLW�YDULDEOHV�DQGUHUXQ�WKH�VDPSOLQJ�SURFHVV��%XW�\RX�FDQ�DOVR�HGLW�YDULDEOHV�LQ�WKH�OLJKW�RI�WKH�IXOO�H[SHULPHQW�
����5HYHUVLQJ�WKH�H[SHULPHQW$QRWKHU� RSWLRQ� LV� WR� UHYHUVH� WKH� H[SHULPHQW��:H� FDQ� WU\� WR� VHH� ZKHWKHU� IRUP� SUHGLFWV� YSWUDQVLWLYLW\��:H�VZDS�WKH�'9�IRU�WKH�,9�
¾ &ORVH�WKH�VDPSOH�ZLQGRZ�
¾ 1RZ�VHOHFW�YS�WUDQVLWLYLW\�LQ�WKH�3URMHFW�ZLQGRZ�DQG�KLW�µ%URZVH¶ �)���7KLV� WHOOV� ,&(&83� WR� FROOHFW� D� VDPSOH�ZLWK� YS� WUDQVLWLYLW\�DV� WKH� GHSHQGHQW� YDULDEOH� �'9��7KH�µ'9�LQGLFDWRU¶��µ ¶���ZLOO�FKDQJH�LQ�WKH�SXOO�GRZQ�VHOHFWRU�
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7KH�ILUVW�SUREOHP�VKRXOG�EH�LPPHGLDWHO\�REYLRXV��7KH�YS�WUDQVLWLYLW\�YDULDEOH�LV�GHILQHG�RYHUDOO�W\SHV�RI�SRVWPRGLI\LQJ�FODXVHV�FRQWDLQLQJ�D�93� EXW�IRUP RQO\�KDV�D�UHODWLYH DQG�QRQILQLWHVFRSH��6HH�WKH�)250�FROXPQ��VHFRQG�IURP�ULJKW��¾ +LW�µ$QDO\VH�¶�DQG�RSHQ�WKH�K\SRWKHVLV�SDQHO�7ZR� UHODWHG� K\SRWKHVHV� DUH� IRXQG�� RQH� VWDWHV� WKDW� HGS FDVHV� WHQG� WR� EH�PRQRWUDQVLWLYH�� WKHRWKHU�WKDW�QRQILQLWH FDVHV�DUH�XVXDOO\�PRQRWUDQVLWLYH��7KH�ILUVW�LV�D�KLHUDUFKLFDO�UHILQHPHQW RIWKH�VHFRQG��UHFDOO�WKDW��HG�SDUWLFLSOH�FODXVHV�DUH�D�VXEVHW�RI�QRQILQLWH�FODXVHV��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�K\SRWKHVHV�FDQ�DOVR�EH�VHHQ�LQ�WKH�SDLU�RI�FRYHUDJH�PDSV��7KH�VHJPHQWV�QRZ�UHSUHVHQW�WUDQVLWLYLW\�YDOXHV��¾ ([SORUH�WKH�UHVXOWV�RI�WKH�ILUVW�UXOH��µLI�)250� �HGS�WKHQ 93�75$16,7,9,7<� �PRQWU¶�

,&(&83� FDQ� RQO\� FRQVLGHU� K\SRWKHVHV�ZKHUH� IRUP� LV� GHILQHG� ������� FDVHV��� +RZHYHU�� WKHVWDWLVWLFDO�VLJQLILFDQFH RI�K\SRWKHVHV�DQG�PDQ\�RI� WKH�RWKHU�PHDVXUHV� �HVSHFLDOO\�FRYHUDJH�DUH�GHWHUPLQHG�UHODWLYH�WR�WKH�WRWDO�VHW�RI�FDVHV�ZKHUH�YS�WUDQVLWLYLW\�LV�GHILQHG�����������7KLVPHDQV�WKDW�WKH�H[SHULPHQW�LV�OHVV�VHQVLWLYH�WKDQ�LW�QHHGV�WR�EH�
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:KDW� FDQ�ZH�GR� DERXW� WKLV"�:HOO��ZH� FDQ� HGLW� WKH� YS� WUDQVLWLYLW\�YDULDEOH� LQ� WKH�3URMHFW� WRUHVWULFW�FDVHV�RI�WUDQVLWLYLW\�E\�VXEYDOXHV�RI�IRUP�¾ +LW�WKH�ODUJH�µ3URMHFW¶�EXWWRQ�WR�UHYHDO�WKH�3URMHFW�ZLQGRZ��6HOHFW�WKH�IRUP�YDULDEOH�ZLWKWKH� SXOO�GRZQ� VHOHFWRU�� &OLFN� RQ� WKH� YDOXH� UHODWLYH� DQG� WKHQ� VHOHFW� WKH� VWUXFWXUHG� )7)PDSSLQJ�UXOH�LQ�WKH�SDQHO��3UHVV��&WUO!�DQG�µ&¶�WR�FRS\�¾ 6HOHFW� WKH� YS� WUDQVLWLYLW\ YDULDEOH� DJDLQ�� &OLFN� RQ� WKH� PDSSLQJ� UXOH� SDQHO� DQG� 3DVWH��&WUO!�DQG�µ9¶��WKH�PDSSLQJ�UXOH�LQ�¾ 5HSHDW��VHOHFWLQJ�IRUP�DQG�QRQILQLWH��DQG�FRS\�WKH�PDSSLQJ�UXOH��7KHQ�VZLWFK�EDFN�WR�YSWUDQVLWLYLW\�DQG�SDVWH�WKH�VHFRQG�)7)�LQ�7KH�QHZ�PDSSLQJ�UXOH�VKRXOG�QRZ�ORRN�OLNH�WKLV��

7KLV�ZLOO�OLPLW�WKH�VDPSOH�WR�FDVHV�WKDW�IDOO�LQWR�RQH�RI�WKH�WZR�SULQFLSDO�IRUP�FDWHJRULHV�7LS� WKLV�3URMHFW�LV�VDYHG�DV�([DPSOH��¾ 5HFDOFXODWH�WKH�VDPSOH�E\�KLWWLQJ�WKH�µ%URZVH¶�EXWWRQ�7KHUH�DUH�������FDVHV�DJDLQ�¾ &OLFN�RQ�WKH�µ$QDO\VLV�¶�EXWWRQ�DQG�YLHZ�WKH�K\SRWKHVHV�DQG�WKHLU�VWDWLVWLFV��([SORUH� WKHILUVW��HGS�o PRQWU��K\SRWKHVLV��$V�SUHYLRXVO\��WKHUH�ZLOO�EH�������FDVHV�WKDW�VXSSRUW�LW�1RWH�WKDW�LI�\RX�H[DPLQH�WKH�VWDWLVWLFV�WDEOH��WKH�WUXH�SRVLWLYH IUHTXHQF\��µ�YH¶��KDV�DFWXDOO\LQFUHDVHG��7KLV�LV�D�VLGH�HIIHFW�RI�RXU�UHGXFLQJ�WKH�VDPSOH�WR�D�VXEVHW�RI�FDVHV��7KH�SUREDELOLW\RI�HDFK�FDVH�EHLQJ�LQGHSHQGHQW�KDV�LQFUHDVHG�ZKLOH�WKH�WRWDO�QXPEHU�RI�FDVHV�KDV�VWD\HG�WKHVDPH��VR�WKH�IUHTXHQF\�KDV�LQFUHDVHG�7KH�IDOVH�SRVLWLYH IUHTXHQF\��µ�YH¶��KDV�DOVR�LQFUHDVHG��$V�ZHOO�DV�EHQHILWLQJ�IURP�IRFXVLQJWKH� H[SHULPHQW� RQ� D� UHGXFHG� VDPSOH�� WKH� PDSSLQJ� UXOH� DOVR� DFWV� DV� D� GHIDXOW� �6HH� %R[�(YDOXDWLQJ�YDULDEOHV�RQ�SDJH�����,I�\RX�H[SORUH�MXVW�WKH�FRXQWHU�H[DPSOHV�\RX�FDQ�VHH�ZK\��,Q����HGS�FDVHV��QR�YS�WUDQVLWLYLW\YDOXH�LV�REWDLQHG��PRVW� OLNHO\�EHFDXVH�RI� WKH�SUHVHQFH�RI�D�FRQMRLQ���3UHYLRXVO\�� WKHVH�ZHUHGLVFRXQWHG� DV� µ�� XQVSHFLILHG� !¶� �PDWFKLQJ� QR� YDOXH��� 1RZ� WKH\� DUH� FODVVHG� DV� µ�� DQ\� !¶�PDWFKLQJ�DOO YDOXHV���7KHVH�DUH�WUHDWHG�DV�QHJDWLYH�HYLGHQFH�



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH���

����$GGLQJ�IXUWKHU�YDULDEOHV�WR�RXU�H[SHULPHQW/HW� XV� UHWXUQ� WR� RXU� RULJLQDO� H[SHULPHQW�� WKH� SUHGLFWLRQ� RI� WKH� YDOXH� RI� IRUP�� ^UHODWLYH�QRQILQLWH ^HGS�� LQJS``�� )LUVW� ZH� ZLOO� UHPRYH� WKH� PDSSLQJ� UXOH� ZH� DGGHG� LQ� WKH� SUHYLRXVVHFWLRQ�¾ 6HOHFW�WKH�YDULDEOH�YS�WUDQVLWLYLW\��FOLFN�RQ�WKH�ILUVW�HOHPHQW�LQ�WKH�PDSSLQJ�UXOH�SDQHO��WLS�XVH�WKH��+RPH!�NH\�LI�LW�KHOSV��¾ 7KHQ�SUHVV��6KLIW!�DQG��'HOHWH!�WRJHWKHU�RU�FOLFN�RQ�WKH�'HOHWH�EUDQFK�EXWWRQ��µ ¶��1H[W�ZH¶OO�DGG�D�QHZ�YDULDEOH��VXERUGLQDWLRQ��7KLV�YDULDEOH�LV�D�VLPSOH�%RROHDQ�ZLWK�D�VLQJOHPDSSLQJ�UXOH�DQG�D�GHIDXOW�

7KLV� YDULDEOH� KDV� WZR� VWDWHV� ±� FRPSOH[�� ZKHQ� WKH� SRVWPRGLI\LQJ� FODXVH� KDV� D� VXERUGLQDWHFODXVH� XQGHU� LW�� DQG� VLPSOH�� RWKHUZLVH�� 'HILQLQJ� VXERUGLQDWLRQ� LV� DV� VWUDLJKWIRUZDUG� DV� LWORRNV�¾ +LW�1HZ�YDULDEOH��µ ¶�RU��&WUO!�DQG�)����W\SH�³VXERUGLQDWLRQ´�DQG��5HWXUQ!�¾ 3UHVV�WKH��,QVHUW!�NH\�RU�WKH�1HZ�9DOXH �µ ¶��EXWWRQ�DQG�NH\�LQ�³FRPSOH[´�¾ 3UHVV��,QVHUW!��W\SH�³VLPSOH´�IROORZHG�E\�UHWXUQ��6HW�VLPSOH WR�GHIDXOW�E\�KLWWLQJ��&WUO!DQG�µ'¶�WRJHWKHU�1H[W��GHILQH�WKH�PDSSLQJ�UXOH�IRU�FRPSOH[�¾ &OLFN�RQ� WKH�FRPSOH[�QRGH�� ,Q� WKH� ORJLF�HGLWRU�� FOLFN�RQ� WKH�$GG�HOHPHQW EXWWRQ� �µ ¶��7KHQ�GRXEOH�FOLFN�RQ� WKH�)7)�\RX¶YH� LQVHUWHG� �RU� VHOHFW� DQG�KLW�(GLW�HOHPHQW� µ ¶��� ,QWKH�µ1RGH¶ ZLQGRZ�KLW�µ(GLW¶ WR�RSHQ�WKH�IXOO�)7)�HGLWRU�¾ ,Q� WKH� )7)� HGLWRU�ZLQGRZ�� DGG� D� QHZ� FKLOG� QRGH� EHORZ� WKH� )7)� IRFXV��+LW� WKH� ,QVHUWFKLOG�EXWWRQ��µ ¶� RU��6KLIW!�DQG��,QVHUW!��6HW�WKLV�QRGH�WR�D�FODXVH�XVLQJ�WKH�ULJKW�PRXVHSRS�XS�PHQX�RU�(GLW�QRGH �µ ¶��FRPPDQG��)LQDOO\��KLW�µ8SGDWH�¶�DQG�FORVH�$OWKRXJK�WKLV�SURFHVV�LV�D�OLWWOH�OHQJWK\�WKH�ILUVW�WLPH�\RX�FDUU\�LW�RXW��LW�FDQ�DFWXDOO\�EH�GRQHYHU\�TXLFNO\�
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7LS� $IWHU�\RX�FUHDWH�D�QHZ�YDULDEOH�LW�LV�D�JRRG�LGHD�WR�UHYLHZ�\RXU�KDQGLZRUN�E\�FKHFNLQJHDFK�RI�WKH�YDOXHV�LQ�WXUQ���7KLV�3URMHFW�LV�VDYHG�DV�([DPSOH���¾ +DYLQJ�DGGHG�D�QHZ�YDULDEOH��JR�WR�µ&RUSXV�_�6DYH�3URMHFW¶�WR�VDYH�LW�¾ 5HWXUQ� WR� WKH� GHSHQGHQW� YDULDEOH�� IRUP�� E\� ORFDWLQJ� LW� LQ� WKH� YDULDEOH� VHOHFWRU�� +LWµ%URZVH¶�WR�UHVDPSOH�WKH�FRUSXV�¾ :KHQ�WKLV�LV�ILQLVKHG��FOLFN�RQ�µ$QDO\VH�¶�DQG�UHYLHZ�WKH�UHVXOWV�LQ�WKH�K\SRWKHVLV�SDQHO�,&(&83� ILQGV� ILYH� K\SRWKHVHV�� RUGHUHG� E\� XWLOLW\�� 7KUHH� RI� WKH� K\SRWKHVHV� KDYH� D� VLQJOHYDULDEOH�LQ�WKH�SUHFRQGLWLRQ��WZR�FRPELQH�WKH�LQGHSHQGHQW�YDULDEOHV�WR�IRUP�QHZ�K\SRWKHVHV�7KLV� FRPELQDWRULDO� SURFHVV� LV� D� W\SH� RI� µNQRZOHGJH� GLVFRYHU\¶� �:DOOLV� DQG� 1HOVRQ� �����ZKLFK�LV�LQWHJUDWHG�LQ�,&(&83�,9�µEHORZ�WKH�KRRG¶�ZKHQ�\RX�FOLFN�RQ�µ$QDO\VH�¶�

7KHUH�DUH�D�QXPEHU�RI�WKLQJV�ZH�FDQ�GR ZLWK�WKH�UHVXOWV�/RRNLQJ� DW� WKH� FRYHUDJH� PDS�� QRWH� WKDW� WKHVH� K\SRWKHVHV� FRYHU� PRVW� FDVHV� RI� WKH� WDUJHWFRQFHSW�+\SRWKHVLV���� ³LI�93�75$16,7,9,7<� �PRQWU DQG�68%25',1$7,21� � VLPSOH WKHQ�)250� � QRQILQLWH´�FRYHUV�KDOI�WKH�FDVHV��,QVSHFWLQJ�WKH�IDOVH�SRVLWLYHV�RI�WKLV�K\SRWKHVLV�UXOH�PD\�EH�IUXLWIXO�LQLGHQWLI\LQJ�D�QHZ�YDULDEOH� WR�DGG��7KH�PRUH� WKHVH�YDULDEOHV�DUH� LQGHSHQGHQW�� WKH�PRUH� WKH\µFXW� WKH� FDNH¶� RI� WKH� VDPSOH� LQ� GLIIHUHQW� GLUHFWLRQV� DQG� WKH� HDVLHU� LW� LV� IRU� ,&(&83� WR� ILQGLQWHUHVWLQJ�K\SRWKHVHV�$W�WKLV�SRLQW�WKLV�QHZ�ZD\�RI�FDUU\LQJ�RXW�H[SHULPHQWV�DV�D�SURFHVV�RI�LQVSHFWLQJ�WKH�FRUSXVFDQ�UHDOO\�EHJLQ�WR�SD\�RII��5DWKHU�WKDQ�JHQHUDWLQJ�YDULDEOHV�IURP�\RXU�RZQ�LPDJLQDWLRQ��\RXPD\�ZHOO�ILQG�WKDW�LQVSHFWLQJ�WKH�FRUSXV�DQG�LGHQWLI\LQJ�FRPPRQDOLWLHV�LQ�WKH�IDOVH�DQG�WUXHSRVLWLYHV�LV�D�IDU�PRUH�HIIHFWLYH�ZD\�RI�ZRUNLQJ�,&(&83� FDQ� FDUU\� RXW� H[SHULPHQWV� ZLWK� QXPHURXV� LQGHSHQGHQW� YDULDEOHV�� 7KH� DQDO\VLVSURFHVV� PD\� WDNH� D� ZKLOH� ±� LW� KDV� WR� H[SORUH� D� µK\SRWKHVLV� VSDFH¶� ZKLFK� H[SDQGVFRPELQDWRULDOO\�±�VR�WKH�DOJRULWKP�UXQV�LQ�WKH�EDFNJURXQG��VHQGLQJ�K\SRWKHVHV�WR�WKH�SDQHO�DVLW�ILQGV�WKHP�
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3DUW����2WKHU�W\SHV�RI�YDULDEOHV����6HQWHQFH�YDULDEOHV,&(&83�,9�VXSSRUWV�WZR W\SHV�RI�KLHUDUFKLFDO�RU�GLVFUHWH�YDULDEOHV�±�VHQWHQFH�YDULDEOHV�DQG)7)�YDULDEOHV�:H�KDYH�GLVFXVVHG�)7)�YDULDEOHV�DW�VRPH�OHQJWK��QRW�OHDVW�EHFDXVH�WKH\�SURYLGH�OLQJXLVWV�ZLWKWKH� SRZHU� WR� IRFXV� LQ� RQ� SDUWLFXODU� ORFDO� SKHQRPHQD� RFFXUULQJ� LQ� WKH� QHLJKERXUKRRG� RI� DSDUWLFXODU�OLQJXLVWLF�HYHQW�+RZHYHU��LW�LV�DOVR�ZRUWK�QRWLQJ�WKDW�,&(&83�,9�DOVR�VXSSRUWV�VHQWHQFH�YDULDEOHV�ZKLFK�GRQRW�FRQWDLQ�DQ�)7)�IRFXV��$�VLPSOH�H[DPSOH�LV�VRFLROLQJXLVWLF�YDULDEOHV�¾ 7R� LPSRUW� WKH� JOREDO� YDULDEOH� WH[W� FDWHJRU\�� RSHQ� WKH� &RUSXV�0DS� DQG� XVH� FRS\� DQGSDVWH��6HOHFW�WKH�YDULDEOH�DQG�SUHVV��&WUO!�DQG�µ&¶��FRS\��LQ�WKH�SDQHO�¾ 1H[W��UHWXUQ�WR�WKH�3URMHFW�ZLQGRZ��+LW�WKH�ODUJH�µ3URMHFW¶�EXWWRQ�WR�EULQJ�WKH�SURMHFW�WRWKH�IRUHJURXQG��3UHVV��&WUO!�DQG�µ9¶�WR�SDVWH�WKH�YDULDEOH�LQ�

,&(&83� LPSRUWV� WKH� HQWLUH� VWUXFWXUH� IURP� WKH� &RUSXV� 0DS�� FUHDWLQJ� D� QHZ� WH[W� FDWHJRU\µSURMHFW�YDULDEOH¶��$V�\RX�FDQ�VHH��HDFK�YDOXH� LV�GHILQHG� LQ� WHUPV�RI�D�VLQJOH�VRFLROLQJXLVWLF9DULDEOH�TXHU\�7KLV�QHZ�SURMHFW�YDULDEOH�FDQ�EH�UHVWUXFWXUHG�DV�\RX�ZLVK��IRU�H[DPSOH��WR�JURXS�WKH�VSRNHQSDUW�RI�WKH�FRUSXV�LQWR�WUXO\�VSRQWDQHRXV��VHPL�VFULSWHG�DQG�VFULSWHG�VSHHFK�
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����)7)�YDULDEOHV�ZLWK�D�IRFXV�VKLIW6R� IDU� ZH� KDYH� GHPRQVWUDWHG� KRZ� )7)� YDULDEOHV� FDQ� FODVVLI\� FODXVHV�� HWF��� E\� SLFNLQJ� XSLQIRUPDWLRQ� IURP� WKH� QHLJKERXUKRRG� RI� WKH� )7)� IRFXV�� 7KLV� LV� H[WUHPHO\� SRZHUIXO�� EXW� LQVRPH�FLUFXPVWDQFHV�\RX�PD\�ZLVK�WR�SLFN�XS�LQIRUPDWLRQ�IURP�QRGHV�WKDW�DUH�QRW�DV�FORVHO\UHODWHG�&RQVLGHU� WKH� IROORZLQJ� H[DPSOH��7KH�QHDUHVW� DQFHVWRU FODXVH� WR� DQRWKHU� LV� RIWHQ� WHUPHG� LWVKRVW FODXVH��,I�\RX�ZDQW�WR�FODVVLI\�WKH�KRVW�FODXVH�LQ�VRPH�ZD\��\RX�KDYH�WR�ILUVW�LGHQWLI\�WKHKRVW�FODXVH�DQG�WKHQ FODVVLI\�LW���7LS��7KLV�3URMHFW�LV�VDYHG�DV�([DPSOH���7KH�ZD\� WR�GR� WKLV� LV� WR�GHILQH� WKH� UHODWLRQVKLS�EHWZHHQ� WKHVH� WZR�FODXVHV�E\�PDUNLQJ� WZRIRFXV�QRGHV��:H�LQWURGXFH�WKH�QRWLRQ�RI�D�VHFRQG��GHIHUUHG��IRFXV�LQ�WKH�)7)�LQ�WKH�YDULDEOHGHILQLWLRQ��7KLV�VHFRQG�IRFXV��ZKLFK�LV�VKDGHG�SDOH�EOXH�WR�GLVWLQJXLVK�LW�IURP�WKH�PDLQ�IRFXV�LV�WKHQ�FODVVLILHG�E\�)7)V�LQ�WKH�PDSSLQJ�UXOHV�LQ�WKH�VXEYDOXHV�
UHIRFXVPDUNHU

QHDUHVWPDWFK
7KLV� LV� UHIOHFWHG� LQ� WKH� 3URMHFW� ZLQGRZ� LQ� D� QXPEHU� RI� ZD\V�� 7KH� IDFW� WKDW� WKH� YDULDEOHHOHPHQW� KDV� D�PDSSLQJ� UXOH� WKDW� UHIRFXV� LV� VKRZQ� E\� WKH� WZR� OLWWOH� VTXDUHV� LQ� WKH� YDULDEOHVWUXFWXUH� SDQHO� �XSSHU� OHIW��� %\� GHIDXOW�� WKH� QHDUHVW DQFHVWRU� LV� FKRVHQ�� 7KH� PDSSLQJ� UXOHVKRZV�D�µQHDUHVW�PDWFK¶�IODJ�WR�WKH�ULJKW�RI�WKH�UXOH��<RX�FDQ�VHOHFW�WKH�IXUWKHVW DQFHVWRU�XVLQJWKH�µ6HOHFW�QHDUHVW�IXUWKHVW�FDVH¶�RSWLRQ�EXWWRQ��µ ¶�RU��&WUO!�DQG�µ6¶��LQ�WKH�ORJLF�HGLWRU�7R� GHILQH� WKH� UHODWLRQVKLS�ZH� QHHG� WR� XVH� WKH� DQFHVWRU�)7)� OLQN�� 7KLV� VWDWHV� WKDW� WKH� KRVWFODXVH�ZLOO�PDWFK�DQ DQFHVWRU�QRGH�RI�WKH�SRVWPRGLI\LQJ�FODXVH��$W�WKLV�SRLQW�ZH�KDYHQ¶W�WROG,&(&83�ZKLFK DQFHVWRU�FODXVH�ZH�ZLVK�WR�HYDOXDWH��¾ &OLFN�RQ�1HZ�YDULDEOH��µ ¶�RU��&WUO!�SOXV�)����W\SH�³KRVW�FO�H[LVW´�DQG�KLW��5HWXUQ!�¾ &UHDWH� D� VWUXFWXUDO� )7)� E\� KLWWLQJ� WKH� $GG� HOHPHQW �µ ¶� RU� �,QVHUW!�� EXWWRQ� LQ� WKHPDSSLQJ�UXOH�HGLWRU��GRXEOH�FOLFNLQJ�RQ� WKH�)7)��RU�SUHVVLQJ��6SDFH!���DQG�FOLFNLQJ�RQµ(GLW¶�LQ�WKH�µ1RGH¶�ZLQGRZ�¾ ,Q�WKH�)7)�HGLWRU��LQVHUW�D�SDUHQW�ZLWK�WKH�$GG�SDUHQW��µ ¶�RU��,QVHUW!��EXWWRQ�DQG�ODEHOLW� DV� D� FODXVH� �&/��� 6HW� WKH� OLQN� EHWZHHQ� WKH� WZR�QRGHV� DV� DQ�$QFHVWRU� �ZKLWH� OLQH�� E\
� )7)V�DUH�GHFODUDWLYH��QRW�SURFHGXUDO��7KDW�LV��WKH�RUGHU�RI�PDWFKLQJ�GRHV�QRW�PDWWHU� LQ�DQ�)7)��9DULDEOHV��RQWKH�RWKHU�KDQG��DUH�HYDOXDWHG�LQ�D�SDUWLFXODU�RUGHU��VHH�%R[��SDJH�����
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FOLFNLQJ�RQ�WKH�µFRRO�VSRW¶��RYHUOHDI��ZLWK�WKH�PRXVH��<RX�FDQ�QDYLJDWH� WR� WKH�FKLOG�DQGWKHQ�KLW�µ3¶�ZLWK�WKH�NH\ERDUG�LI�\RX�SUHIHU�

)LQDOO\�� ZH� QHHG� WR� VSHFLI\� WKDW� WKH� QHZ� DQFHVWRU� QRGH� KDV� WKH� VHFRQG� GHIHUUHG IRFXV� ZHPHQWLRQHG�¾ :LWK� WKH� QHZ�QRGH� VHOHFWHG�� KLW��QG�GHIHUUHG� IRFXV �µ ¶� RU��ZLWK� WKH� NH\ERDUG�� SUHVV�&WUO!�� �6KLIW!� DQG� )�� WRJHWKHU��� 7KLV� QHZ� FRPPDQG� LV� QH[W� WR� WKH� 0DUN� )7)� IRFXVEXWWRQ��EXW�KDV�D� OLJKW�EOXH� µSDLQWEUXVK¶��7KH�)7)�ZLOO�JDLQ�D� VHFRQG� IRFXV�QRGH�ZLWK�DSDOH�EOXH�RXWOLQH�¾ 7R�ILQLVK��FOLFN�RQ�WKH�µ8SGDWH�¶�EXWWRQ�DQG�FORVH�WKH�ZLQGRZ�7KH�VXEYDOXH�PD\�EH�GHILQHG� UHODWLYH� WR� WKH�QHZ� IRFXV��7R�SLFN�XS� WKH� µH[LVWHQWLDO¶� IHDWXUH�µH[LVW¶��ZH�DGG�WZR�QHZ�YDULDEOH�YDOXHV��³\HV´�DQG�³QR´�DV�QRUPDO��:H�RQO\�QHHG�WR�GHILQHµ\HV¶�DV�WKH�VLPSOH�FODXVH�µ&/�H[LVW�¶�¾ ,QVHUW� WKH� YDOXHV� ³\HV´� DQG� ³QR´� E\� W\SLQJ� ��,QVHUW!�� ³\HV´�� �5HWXUQ!�� HWF��� LQWR� WKHYDULDEOH�VWUXFWXUH��7KH�GHIDXOW�)7)�ZLOO�EH�VKRZQ�LQ�WKH�SDQHO��&OLFN�RQ�WKH�\HV�YDOXH�\RXKDYH�FUHDWHG�

¾ &OLFN� RQ� WKH� ORJLF� HGLWRU� SDQHO�� 1H[W�� DGG� DQ� )7)� IRU� µ&/�H[LVW�¶� E\� XVLQJ� WKH� ODUJHµ1RGH¶�FRPPDQG�EXWWRQ�DQG�WKH�µ$GG�WR�3URMHFW¶�RSWLRQ��6HH�DERYH�7KH�YDOXH�ZLOO�ORRN�VRPHWKLQJ�OLNH�WKLV��1RWH�WKDW�WKH�IRFXV�RI�WKH�VXEYDOXH�LV�EOXH�WR�PDNH�LWFOHDU�WKDW�WKLV�PDWFKHV�WKH�GHIHUUHG�IRFXV�LQ�WKH�YDULDEOH�QRGH�
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����9DULDEOHV�WKDW�FRXQW7KH�ILQDO�W\SH�RI�YDULDEOHV�,&(&83�,9�FDQ�FRQVWUXFW�DQG�FRPSXWH�DUH�)7)�FRXQW�YDULDEOHV�)XOO�DQDO\VLV�ZLWK�FRXQW�YDULDEOHV�LV�QRW�VXSSRUWHG�LQ�WKLV�EHWD�UHOHDVH��+RZHYHU��\RX�FDQ�VWLOOXVH�WKHP�WR�DEVWUDFW�GDWD�IURP�WKH�FRUSXV�$�W\SLFDO�H[DPSOH�LV�WR�FRXQW� WKH�QXPEHU�RI�ZRUGV�XQGHU� WKH�FXUUHQW�FODXVH�QRGH��:KDW�ZHQHHG� WR� GR� LV� GHILQH� DQ� DPELJXRXV� )7)� WKDW�PDWFKHV�PXOWLSOH� WLPHV�� &RXQW� YDULDEOHV� WKHQVLPSO\�UHWXUQ�WKLV�QXPEHU�$�VLPSOH�GHILQLWLRQ�RI�µQXPEHU�RI�ZRUGV¶�LV�JLYHQ�EHORZ��1RWH�WKDW�QXPHULF�YDULDEOHV�KDYH�QRGLVFUHWH�VXEYDOXHV�DQG�FXUUHQWO\�FDQ�RQO\�FRQWDLQ�D�VLQJOH�)7)��ZH�DUH�FRQVLGHULQJ�DULWKPHWLFLQVWHDG�RI�ORJLFDO�RSHUDWRUV�KHUH���7KLV�LV�VDYHG�DV�([DPSOH��LQ�WKH�3URMHFWV�GLUHFWRU\�

6WULFWO\�VSHDNLQJ��WKLV�LV�QRW�DQ�LGHDO�GHILQLWLRQ�RI�D�ZRUG�FRXQWHU��)LUVWO\��WKLV�)7)�FRXQWV�OHDIQRGHV��UDWKHU�WKDQ�ZRUGV��DQG�ZLOO�FRXQW�D�GLWWR�WDJJHG�FRPSRXQG�DV�D�VLQJOH�LWHP��7R�FRXQWOH[LFDO�LWHPV�PRUH�SUHFLVHO\��DGG�WKH�.OHHQH�VWDU��µ¶��ZLOG�FDUG�LQ�WKH�ZRUG�VORW��6HFRQGO\��WRH[FOXGH� SDXVHV� DQG� SXQFWXDWLRQ� ZH� PLJKW� ZLVK� WR� VSHFLI\� WKDW� WKH� OHDI� LV� QRW� D� SDXVH� RUSXQFWXDWLRQ�V\PERO��³¤>3$86(�� 381&@´��+DYLQJ� VDLG� DOO� RI� WKH� DERYH�� WKLV� PHWKRG� LV� H[WUHPHO\� IOH[LEOH�� <RX� FDQ� XVH� )7)� FRXQWYDULDEOHV� WR� FRXQW� HOHPHQWV�EHORZ�� DERYH�� EHIRUH� RU� DIWHU� WKH� FXUUHQW� IRFXV��<RX� FDQ� FRXQWZRUGV��WDJV��FODXVHV��SKUDVHV�DQG�RWKHU�VWUXFWXUHV�LQ�DQ\�UHODWLRQ�WR�WKH�FXUUHQW�FDVH�

E
E



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH���

^%HWD�UHOHDVH�FRPPHQWV7KH� VRIWZDUH� \RX� KDYH� LQ� IURQW� RI� \RX� LV� D� EHWD� UHOHDVH�� DQG� FRQWDLQV� D� QXPEHU� RI� µURXJKHGJHV¶�ZKLFK�ZLOO�EH�VRUWHG�RXW�LQ�WLPH�IRU�D�IXOO�UHOHDVH�LQ�WKH�VXPPHU�RI������7KH�IROORZLQJ�LV�D�VKRUW�µWR�GR¶�OLVW�RI�UHPDLQLQJ�LVVXHV�DV�RI�-XQH������
x $XWRPDWLF�HQXPHUDWLRQ��WKH�µ ¶�EXWWRQ�GRHV�QRW�FXUUHQWO\�IXQFWLRQ���+HUH�LW�LV�HQYLVDJHGWKDW� WZR�RSWLRQV�ZLOO� EH� DYDLODEOH�±� LQVWDQW� HQXPHUDWLRQ�ZLWK� ILQLWH� FORVHG� VHWV� �H�J�� WKHIHDWXUHV�RI�WUDQVLWLYLW\��±�DQG�VDPSOH�EDVHG�HQXPHUDWLRQ�ZLWK�SRWHQWLDOO\�LQILQLWH�VHWV��H�J�OH[LFDO�SDWWHUQV���7KH�PDLQ�WDVN�LV�LQ�SURYLGLQJ�D�FOHDQ�XVHU�LQWHUIDFH�WR�KHOS�XVHUV�GHILQHWKH�HOHPHQWV�WR�HQXPHUDWH��WKH�DOJRULWKPV�DUH�UHODWLYHO\�VLPSOH��
x 1XPHULF�YDULDEOH�PDQLSXODWLRQ�DQG�VWDWLVWLFDO�DQDO\VLV��$W�WKH�PRPHQW��QXPHULF�YDULDEOHVDUH�LJQRUHG�LQ�WKH�DQDO\VLV��$�QXPEHU�RI�SRVVLELOLWLHV�SUHVHQW�WKHPVHOYHV�KHUH�
x 0DQXDO�VXEVDPSOLQJ��FDVH�E\�FDVH�ILOWHULQJ�DQG�UHVWULFWLQJ�H[SHULPHQWV�WR�D�VXEFRUSXV�
x (GLWLQJ� DQG� H[SORULQJ� WKH� K\SRWKHVLV� OLVW�� +HUH� D� QXPEHU� RI� SRVVLELOLWLHV� DUH� IHDVLEOH�LQFOXGLQJD� HQWHULQJ��DQG�HYDOXDWLQJ��\RXU�RZQ�K\SRWKHVHVE� UHPRYLQJ�DQG�UHDUUDQJLQJ�K\SRWKHVHV��LQFOXGLQJ�FOXVWHULQJ�UHODWHG�K\SRWKHVHV��DQGF� PLQLPLVLQJ�WKH�K\SRWKHVLV�OLVW�E\�FRYHUDJH�
x ([SRUWLQJ�VDPSOH�GDWD��VWDWLVWLFV�DQG�K\SRWKHVHV�7R�VHQG�FRPPHQWV��EXJ�UHSRUWV�DQG�VXJJHVWLRQV�WR�WKH�DXWKRU��HPDLO�V�ZDOOLV#XFO�DF�XN�

E



*(77,1*�67$57('�:,7+�,&(&83�,9

3DJH���

)XUWKHU�UHDGLQJ:H�KRSH� WKDW� WKLV� LQWURGXFWLRQ� WR� ,&(&83� ,9� KDV�ZKHWWHG� \RXU� DSSHWLWH� WR� VWDUW� H[SORULQJVRPH�RI�WKH�SRVVLELOLWLHV�RI�WKLV�VRIWZDUH�7KH�SULQFLSDO�UHIHUHQFH�IRU�,&(&83�DQG�,&(�*%�DQG�'&36(�LV�([SORULQJ�1DWXUDO�/DQJXDJH�:RUNLQJ�ZLWK�WKH�%ULWLVK�&RPSRQHQW�RI�WKH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK� SXEOLVKHG�E\�-RKQ%HQMDPLQV�LQ�������1HOVRQ��:DOOLV�DQG�$DUWV��������7KLV�ERRN�LV�D�UHIHUHQFH�IRU�,&(�*%��EXWZH�ZRXOG�KLJKO\� UHFRPPHQG� LW� IRU�XVHUV�RI�'&36(�DV�ZHOO��7KH�KDQGERRN�VXPPDULVHV� WKH,&(�JUDPPDU��DQG�JLYHV�PDQ\�FDVH�VWXGLHV�VKRZLQJ�KRZ�\RX�FDQ�XVH�,&(&83�,,,�WR�H[SORUHWKH�FRUSXV�DQG�FDUU\�RXW�D�UDQJH�RI�H[SHULPHQWDO�LQYHVWLJDWLRQV��,W�DOVR�GLVFXVVHV�TXHVWLRQV�RIJRRG�H[SHULPHQWDO�GHVLJQ�$�YHU\� ODUJH� DPRXQW�RI� LQIRUPDWLRQ� LV� DYDLODEOH� LQ� WKH� ,&(&83�����+HOS�0DQXDO� LQFOXGHGZLWK�WKH�EHWD�UHOHDVH��7KLV�LQFOXGHV�VHYHUDO�WXWRULDOV�RQ�EXLOGLQJ�VWUXFWXUHG�)7)V�DQG�WKH�IXOOJUDPPDU� UHIHUHQFH�� 1HZ� XVHUV� DUH� HQFRXUDJHG� WR� UHYLHZ� WKLV� PDWHULDO� EHFDXVH� ERWK� WKHJUDPPDU� DQG� WKH� TXHU\� UHSUHVHQWDWLRQ� FDQ� EH� LQWLPLGDWLQJ� WR� WKRVH� IRU� ZKRP� WKH\� DUHXQIDPLOLDU��7KH�VRIWZDUH�SURYLGHV�D�QXPEHU�RI�HDV\�ZD\V� WR�JHW� DFFHVV� WR�SDUWLFXODU� FRUSXVPDWHULDO�DQG�WKH�EHVW�ZD\�RI�OHDUQLQJ�WKH�JUDPPDU�LV�WR�H[SORUH�LW�2QFH�\RX�KDYH�JRW�WR�JULSV�ZLWK�WKH�JUDPPDU�\RX�FDQ�WKHQ�PRYH�RQ�WR�H[SHULPHQWDWLRQ��$VZH�KRSH�WKLV�JXLGH�PDNHV�FOHDU��FDUU\LQJ�RXW�H[SHULPHQWV�WDNHV�D�ELW�PRUH�ZRUN�WKDQ�IRUPLQJD�TXHU\�DQG�UHYLHZLQJ�UHVXOWV��EXW�LV�XOWLPDWHO\�PRUH�UHZDUGLQJ�<RX� FDQ� DOVR� YLVLW� RXU� ZHEVLWH�� ZZZ�XFO�DF�XN�HQJOLVK�XVDJH�� IRU� PRUH� JXLGDQFH� DQGUHIHUHQFH�PDWHULDO��WR�FRQWDFW�XV��DQG�WR�GRZQORDG�WKH�ODWHVW�YHUVLRQ�RI�,&(&83�

5HIHUHQFHV1HOVRQ��*HUDOG��6HDQ�:DOOLV�DQG�%DV�$DUWV��������([SORULQJ�1DWXUDO�/DQJXDJH��:RUNLQJZLWK�WKH�%ULWLVK�&RPSRQHQW�RI�WKH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK��$PVWHUGDP��-RKQ%HQMDPLQV�4XLUN��5DQGROSK��6LGQH\�*UHHQEDXP��*HRIIUH\�/HHFK�DQG�-DQ�6YDUWYLN�������$ &RPSUHKHQVLYH�*UDPPDU�RI�WKH�(QJOLVK�/DQJXDJH��/RQGRQ��/RQJPDQ�:DOOLV��6HDQ��������LQ�SUHVV��µ6HDUFKLQJ�WUHHEDQNV�DQG�RWKHU�VWUXFWXUHG�FRUSRUD¶��&KDSWHU���LQ�$QNH�/�GHOLQJ�DQG�0HUMD�.\W|��HGV���&RUSXV�/LQJXLVWLFV��$Q�,QWHUQDWLRQDO�+DQGERRN�+DQGE�FKHU ]XU 6SUDFKH XQG .RPPXQLNDWLRQVZLVVHQVFKDIW VHULHV��%HUOLQ��0RXWRQ�GH*UX\WHU�:DOOLV��6HDQ�DQG�*HUDOG�1HOVRQ��������µ.QRZOHGJH�GLVFRYHU\�LQ�JUDPPDWLFDOO\�DQDO\VHGFRUSRUD¶��'DWD�0LQLQJ�DQG�.QRZOHGJH�'LVFRYHU\��������������^


