
*HWWLQJ�VWDUWHG
ZLWK�,&(&83�,9

([SHULPHQWV�LQ*UDPPDU�DQG�/H[LV
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3DJH��

&RQWHQWV
3DUW����,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�H
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3DJH��

3DUW����,QWURGXFLQJ�,&(&83�,9
,&(&83� ,9� LV� GHVLJQHG� WR�EH� D� FRPSOHWH� V\VWHP�GHVLJQHG� IRU� FDUU\LQJ�RXW� D� YDVW� UDQJH�RI
SRVVLEOH�H[SHULPHQWV�ZLWK�SDUVHG�FRUSRUD��3DUVHG�FRUSRUD�DUH�GDWDEDVHV�RI�QDWXUDOO\�SURGXFHG
µWH[WV¶�WKDW�DUH�DQQRWDWHG��VR�WKDW�HYHU\�VHQWHQFH�LQ�WKH�FRUSXV�LV�JLYHQ�D�JUDPPDWLFDO�DQDO\VLV
LQ� WKH� IRUP� RI� D� WUHH�� 7KHVH� µWH[WV¶� PD\� EH� ZRUG�IRU�ZRUG� RUWKRJUDSKLF� WUDQVFULSWLRQV� RI
VSRQWDQHRXV�LQWLPDWH�FRQYHUVDWLRQ��RU�
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3DJH��

RSHQV�LQ�D�VHSDUDWH�ZLQGRZ��WKH\�FDQ�EH�G\QDPLFDOO\�OLQNHG��VR�D�FKDQJH�LQ�IRFXV�LQ�RQH�FDQ
DIIHFW�WKH�QH[W�

6HFRQGO\�� ,&(&83�XWLOLVHV� WKH�FRQFHSW�RI�D�TXHU\� 4XHULHV�PD\�EH�VRFLROLQJXLVWLF�� VXFK�DV
³JLYH�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´��ZULWWHQ
VLPSO\�DV�µ��1�¶�� RU�
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/LNHZLVH��D�FOLFN�LQ�WKH�OH[LFRQ�JHQHUDWHV�D�VLPSOH�WH[W�IUDJPHQW�TXHU\��FRQVLVWLQJ�RI�D�VLQJOH
ZRUG�ZLWK��RSWLRQDOO\��D�SDUW�RI�VSHHFK�WDJ��7H[W�IUDJPHQW�TXHULHV�DUH�DOVR�D�VSHFLDOLVHG�W\SH
RI�)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�DOVR
EH�GHSLFWHG�DV�D�VKDGRZ�FDVW�RYHU�WKH�VHQWHQFH�WUHH��7KLV�PDNHV�WKH�PDWFKLQJ�SURFHVV�PXFK
FOHDUHU��DV�\RX�FDQ�YLHZ�HYHU\�LQGHSHQGHQW�PDWFKLQJ�DUUDQJHPHQW�VHSDUDWHO\�

)LQDOO\�� ,&(&83� ���� VXSSRUWHG� VLPSOH� H[SHULPHQWV��$� VLPSOH� H[SHULPHQW�PLJKW� FRQVLVW� RI
WZR� YDULDEOHV�� D� GHSHQGHQW�G �
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UHVXOWV��6HYHQ�W\SHV�RI�WUDQVLWLYLW\�DQG�WZR�RXWFRPHV�PHDQV�D�PLQLPXP�RI�IRXUWHHQ�VHSDUDWH
TXHULHV�

+RZHYHU��WKLV�PHWKRG�LV�ODERXU�LQWHQVLYH�DQG�HUURU�SURQH��,W�LV��DV�D�FRQVHTXHQFH��GLIILFXOW�WR
VFDOH�XS� H�J���WR�PXOWLSOH�PRRG�YDOXHV����u �� ������0LQRU�PRGLILFDWLRQV�WR�WKH�H[SHULPHQWDO
GHVLJQ�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� YDULDEOH
RSHUDWHV� LQ� FRQMXQFWLRQ�� +RZHYHU� WKH� VFDOLQJ� SUREOHP� ZH� QRWHG� EHFRPHV� H[WUHPH�
&RPELQDWLRQV�ZLOO�ULVH H[SRQHQWLDOO\ ZLWK�WKH�QXPEHU�RI�YDULDEOHV�WR�EH�FRQVLGHUHG��$GGLQJ
D�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� H� K �
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3DUW����'HILQLQJ�DQ�H[SHULPHQW
,&(&83�FDOOV� WKH� GHILQLWLRQ� RI� D� IRUPDO� H[SHULPHQW� RQ� WKH� FRUSXV� D�3URMHFW��:H
ZLOO�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\�RI
GDWDSRLQWV��$�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�SUHGLFWHG
E\�DQRWKHU�YDULDEOH��FDOOHG�WKH�LQGHSHQGHQW�YDULDEOH��$�VWDWLVWLFDO�WHVW HYDOXDWHV�SDWWHUQV�RI
HYLGHQFH� LQ� WKH� VDPSOH� ZKLFK� PD\� VXSSRUW� D� K\SRWKHVLV� LQ� RUGHU� WR� VHH� LI� WKH� SDWWHUQ� LV
VXIILFLHQWO\�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�RI
HYLGHQFH� LQ� D� VDPSOH��5DWKHU��ZKDW� VFLHQWLVWV� VD\� LV� WKDW� LI� VXIILFLHQW� HYLGHQFH� LV� IRXQG�� WKH
QXOO� K\SRWKHVLV �WKDW� QRWKLQJ� LV� WDNLQJ� SODFH�� PD\� EH� UHMHFWHG�� ,Q� RWKHU� ZRUGV�� D� SDWWHUQ
VXSSRUWLQJ�D�K\SRWKHVLV�GRHV�QRW�SURYH�FDXVH�DQG�HIIHFW��$W�WKLV�SRLQW�LW�LV�LPSRUWDQW�WR�WKLQN
DERXW�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�PXOWLSOH
K\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�FRPPRQ
FDVH�GHILQLWLRQ ZKLFK�GHILQHV� WKH� VDPSOHG�SKHQRPHQD��$� µFDVH¶� LV� D� VLQJOH�PHPEHU� RI� WKH
H[SHULPHQWDO�VDPSOH��,
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����&UHDWLQJ�D�SURMHFW
¾ 7R�FUHDWH�D�SURMHFW�IRU�WKH�ILUVW�WLPH��KLW�WKH�µ3URMHFW¶�EXWWRQ�RU�VHOHFW�µ&RUSXV�_�&UHDWH

3URMHFW¶�LQ�WKH�PHQX��<RX�ZLOO�VHH�D�ZLQGRZ�OLNH�WKLV�

YDULDEOH�VWUXFWXUH�HGLWRU
OR
JL
F�
HG
LWR
U

GH
WD
LO�
SD
QH
O

7KH�3URMHFW�ZLQGRZ�ORRNV�VLPLODU�WR�,&(&83¶V�&RUSXV�0DS��EXW�LW�KDV�WKUHH�SDUWV��7KH� OHIW
KDQG�SDQHO�LV�D�YDULDEOH�VWUXFWXUH�HGLWRU��,QLWLDOO\�LW�VLPSO\�VKRZV�WKH�FDVH�GHILQLWLRQ��ZKLFK
LV� D� VLQJOH� XQVWUXFWXUHG� HOHPHQW�� 2Q� WKH� XSSHU� ULJKW� LV� D� µGHWDLO¶� SDQHO� VKRZLQJ� PRUH
LQIRUPDWLRQ�DERXW�WKH�FXUUHQWO\�VHOHFWHG�HOHPHQW�

7KH� FDVH� LV� GHILQHG� E\� D� VLQJOH� )7)� VKRZQ� LQ� WKH� ORZHU� ULJKW� SDQHO�� 7KH� WH[W� DERYH� WKH
HOHPHQW�SURFODLPV�³$OO�SRWHQWLDO�FDVHV�DUH�GHILQHG�E\�WKLV�)7)´\�
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7KH�ORZHU�ULJKW�SDQHO�OHWV�\RX�YLHZ�DQG�HGLW�WKH�IRUPDO�GHILQLWLRQ�RI�ZKDWHYHU�HOHPHQW��FDVH
GHILQLWLRQ��YDULDEOH��YDOXH��LV�VHOHFWHG�LQ�WKH�YDULDEOH�HGLWRU�SDQHO�RQ�WKH�OHIW�KDQG�VLGH��7KLV
IRUPDO�GHILQLWLRQ�LV�FDOOHG�D�D£

7KH�SDQHO� V�D�

VQ�RI�
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µSURSHU¶�H[SHULPHQWV��6HFRQGO\��\RX�FDQ�H[SORUH�WKH�UHVXOWV�RI�\RXU�H[SHULPHQWV��WR�VHH�ZKDW
WKH\�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� DQG
QRQILQLWH��6HW�QRWDWLRQ�LV�D�XVHIXO�VKRUWKDQG��:H�FDQ�ZULWH�WKLV�DV�IRUP��
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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�KDYH
H[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�WKH
JUDPPDU�PLJKW�OHDG�XV�WR�UHDOLVH�WKDW�WKH�µHGS¶�IHDWXUH�LQ�WKH�FODXVH LGHQWLILHG�±HG SDUWLFLSOH
QRQILQLWH�H[DPSOHV�UHOLDEO\��:H�ZRXOG�WKHQ�QHHG�WR�UHDOLVH�WKDW�WKHUH�ZHUH�DOVR�±LQJ SDUWLFLSOH
H[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�GLJUHVVLRQ
WR�GLVFXVV�WKH�
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7KH�EDU� LV� VXEGLYLGHG� LQWR�D� VPDOO�QXPEHU�RI�JURXSV�RI�EXWWRQV��7KH� ILUVW� IRXU� FRQWUROV� DUH
QHZ��DQG�DUH�RQO\�XVHG�IRU�GHILQLQJ�PDSSLQ
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6HOHFW� QHDUHVW�IXUWKHVW� FDVH WHOOV� ,&(&83� KRZ� WR� LQWHUSUH
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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�LWHPV
DQG�ZLOG� FDUGV�� DGG� IXQFWLRQV�� FDWHJRULHV� DQG� IHDWXUHV�� GHILQH� ORJLFDO� H[SUHVVLRQV� LQ� QRGHV�
DGMXVW�OLQNV�DQG�HGJHV��DQG�VR�IRUWK�

7LS� ,W�L
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7KHVH� EXWWRQV� DUH� FRPSOHPHQWHG� E\� D� QXPEHU� RI� NH\ERDUG� FRPPDQGV�� 7KHVH� QDYLJDWH� WKH
YDULDEOH�DQG�UHVWUXFWXUH�LW��7KH�IROORZLQJ�FRPPDQGV�HGLW�WKH�VWUXFWXUH�

QDPH NH\V PHDQLQJ
5HQDPH�HOHPHQW �6SDFH! (GLW�WKH�WH[W�ODEHO�RI�WKH�HOHPHQW
6OLGH�EDFN �6KLIW!�µn¶ 0RYH�HOHPHQW�EDFN�WKURXJK

H[SUHVVLRQ
6OLGH�IRUZDUG �6KLIW!�µp¶ 0RYH�HOHPHQW�IRUZDUGV
6KLIW�EUDQFK�EDFN �&WUO�6KLIW!�µn¶ 0RYH�EUDQFK�EDFN�ZLWKLQ�VHW
6KLIW�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�LW
3DVWH�EUDQFK �&WUO!�µ9¶ 3DVWH�EUDQFK�DIWHU�SRVLWLRQ
3DVWH�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�VHOHFWLQJ
LW�DQG�SUHVVLQJ�WKH�VSDFH�EDU�

6OLGH ��6KLIW!�µn¶� RU� µp¶�� PRYHV� D� OHDI� HOHPHQW� RQH� SRVLWLRQ� WKURXJK� WKH� VWUXFWXUH�� 7KH
IROORZLQJ� VHTXHQFH� LOOXVWUDWHV� WKH�
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x <RX�FDQ�FRS\�VRFLROLQJXLVWLF�YDULDEOHV��RU�EUDQFKHV��H�J���MXVW�GLDORJXHV��IURP�WKH�&RUSXV
0DS��6HH�6HFWL
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QDPH NH\V PHDQLQJ
3DUHQW �&WUO!�µm¶ *R�WR�SDUHQW�RI�FXUUHQW�QRGH
)LUVW�FKLOG �&WUO!�µo¶ *R�WR�ILUVW�FKLOG�RI�FXUUHQW��RSHQ

LW�LI�UHTXLUHG�
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¾ 2Q�UHWXUQLQJ�WR�WKH�3URMHFW�HGLWRU��XVH�&RS\ �SUHVV��&WUO!�DQG�µ&¶��WR�PDNH�D�FRS\�RI�WKH
PDSSLQJ�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�ZLQGRZ
DQG�UHSHDW�IRU�WKH�RWKHU�YDOXHV�

7KLV� LV� D� IDLUO\� ORQJ�ZLQGHG�ZD\� RI� HGLWLQJ� WKHVH� )7)V�� ,W� LV� DOVR� UHODWLYHO\� HDV\� WR� PDNH
PLVWDNHV��DQG�SDVWH�TXHULHV�LQWR�WKH�WUHH�VWUXFWXUH�GLUHFWO\��1RQHWKHOHVV��LW�LV�FHUWDLQO\�SRVVLEOH
ZLWK�D�OLWWOH�SUDFWLFH�

$V� DQ� DOWHUQDWLYH�� \RX� PD\� EXLOG� XS� WKH� YDULDEOH� YDOXH� E\� YDOXH�� ,QVWHDG� RI� GHILQLQJ� WKH
VWUXFWXUH�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�IRU
LQWU�

¾ 1H[W��FRS\�HLWKHU� WKH� LQWU YDOXH�RU� WKH�PDSSLQJ�UXOH� �LW�GRHVQ¶W�PDWWHU�ZKLFK��DQG�SDVWH
WKLV� LQWR�WKH�YDULDEOH��7KLV�ZLOO�FUHDWH�D�GXSOLFDWH�YDOX
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2Q�WKH�OHIW�RI�WKH�EURZVHU�LV�WKH�FRQFRUGDQFH�YLHZ�RI�WKH�FRUSXV��2Q�WKH�ULJKW�LV�WKH�VDPSOH
H[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�WKH
VDPSOH�� ,Q� WKH� ILJXUH� DERYH�� 6�$����� ���� FRQWDLQV� WZR� FDVHV� RI� UHODWLYH� RU� QRQILQLWH
SRVWPRGLI\LQJ�FODXVHV�� WKH�VHFRQG�RI�ZKLFK�LV�VHOHFWHG��7KLV�FDVH�� WKDW�H[LVWV�VRPHZKHUH�� LV
UHODWLYH�DQG�LQWUDQVLWLYH��7KH�ILUVW�FDVH�LQ�WKH�VDPH�VHQWHQFH��ZKLFK�LV�WKLV�QHEXORXV�WKLQJ�� LV
UHODWLYH�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� WKH
FRORXU� FRGLQJ� RI� )7)� TXHULHV�� 7KLV�PDNHV� LW� HDV\� WR� µH\HEDOO¶� GLIIHUHQW� RXWFRPHV� DQG� VSRW
SDWWHUQV�LQ�WKH�GDWD�

¾ 7R�EURZVH��XVH�WKH�NH\ERDUG�DV�QRUPDO��<RX�FDQ�GUDJ�DQG�]RRP�HLWKHU�SDQHO��7KHUH�DUH
WZ
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����,QVSHFWLQJ�FDVHV�LQ�WKH�FRUSXV
:LWK� RU� ZLWKRXW� WKH� WDEOH� EHLQJ� UHYHDOHG�� \RX� FDQ� XVH� DOO� WKH� XVXDO� FRUSXV� LQVSHFWLRQ
FRPPDQGV�

,&(&83����¶X V X D
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3DJH���

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�VDPSOH
PRUH�V\VWHPDWLFDOO\�WKDQ�ZH�FRXOG�XVLQJ�GUDJ�DQG�GURS��,W�ZRXOG�KDYH�EHHQ�HDV\�WR�PLVV�WKLV
SUREOHP�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� ORJLFDO
H[SUHVVLRQV��VHH�6HFWLRQ�������:H�FDQ�WKHUHIRUH�VD\�WKDW�HLWKHU�WKH�FDVH�PDWFKHV�WKH� ILUVW
UXOH�RU�WKH�VHFRQG��7KLV�PHDQV�ZH�FDQ�HGLW�WKH�3URMHFW�WR�DGG�D�
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3DJH���

7LS� 6ZLWFK�RQ�
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3DJH���

:H�FDQ�WKLQN�DERXW�WKLV�SUREOHP�DQRWKHU�ZD\��,Q�PDQ\�FLUFXPVWDQFHV�ZH�ZRXOG�H[SHFW�FDVHV
WR�LQWHUDFW�ZLWK�HDFK�RWKHU��)RU�H[DPSOH��ZKHUH�FDVHV�RYHUODS��ZKHUH�RQH�LV�GLUHFWO\�HPEHGGHG
ZLWKLQ� DQRWKHU� �H�J��� D� FODXVH� ZLWKLQ� D� FODXVH��� ZKHUH� WZR� RU�PRUH� FDVHV� DUH� FRQMRLQHG�� RU
ZKHUH�VSHDNHUV�H[SOLFLWO\�UHSHDW�WKHPVHOYHV��:H�KDYH�GLVFXVVHG�WKLV�SUREOHP�IURP�D�QXPEHU
RI� SRLQWV� RI� YLHZ� �VHH�� IRU� H[DPSOH�� 1HOVRQ�� :DOOLV� DQG� $DUWV� ������ :DOOLV� ������ DQG� LW
UHPDLQV�DQ�LQWHUHVWLQJ�WKHRUHWLFDO�TXHVWLRQ�LQ�LWV�RZQ�ULJKW�

)RU�SUDFWLFDO�SXUSRVHV�WKH�PLQLPXP�UHTXLUHPHQW�ZRXOG�EH�WR�WU\�WR�PDNH�ZKDW�LV�WHUPHG�DQ�D
SULRUL�HVWLPDWH�RI�WKH�SUREDELOLW\�RI�WZR�RU�PRUH�FDVHV�LQWHUDFWLQJ�� 7KLV�LV�ZKDW�ZH�GR�)R

R�RH�
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3DJH���

7KH�WZR�
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3DJH���

3DUW����&DUU\LQJ�RXW�WKH�H[SHULPHQW
2QFH� WKH� VDPSOH�
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3DJH���

$QDO\VLV� LV�D�GLVFRYHU\�SURFHVV WKDW�FRPELQHV�PXOWLSOH�YDULDEOHV�DQG�XVHV�VWDWLVWLFDO� WHVWV� WR
GHFLGH�ZKHWKHU�D�K\SRWKHVLV�LV�VRXQG��,W�PD\�ILQG�K\SRWKHVHV�WKDW�\RX�GLGQ¶W�SUHGLFW�±�RU�
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3DJH���

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\SRWKHVLV

FRYHUDJH SURSRUWLRQ�FRYHUHG FDVHV�FRYHUHG�E\�K\SRWKHVLV���WRWDO�FDVHV
ILWQHVV LQYHUVH�DFFXUDF\ SRVLWLYH�H[DPSOHV���FDVHV�LQ�WDUJHW�YDOXH
DFFXUDF\ DFFXUDF\ SRVLWLYH�H[DPSOHV���FDVHV�FRYHUHG�E\�K\SRWKHVLV
VZLQJ 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� SUREDELOLVWLFDOODU
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3DJH���

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�
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3DJH���

µ(YDOXDWH� UHILQHPHQW� UXOHV¶ LQVWUXFWV� ,&(&83� WR� FRQVLGHU� UXOHV� WKDW� UHILQH WKH
�KLHUDUFKLFDO��GHSHQGHQW�YDULDEOH��H�J�

LI�)250� �QRQILQLW
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3DJH���

7KH�ILUVW�RSWLRQ�LQ�WKLV�SDQHO��µ7HVW�DOO�K\SRWKHVHV�IRU�VLJQLILFDQFH¶��WHVWV�HDFK�K\SRWKHVLV�WR
VHH�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� LV
LPSURYHG�LW�PXVW�DOVR�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP�LWV�SUHGHFHVVRU��7KLV�LV�FOHDUO\�D�VWURQJHU
UHTXLUHPHQW�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��WKDW
WKH� K\SRWKHVLV� ZRXOG� DSSO\� WR� FRPSDUDEOH� (QJOLVK� GDWD� PRUH� JHQHUDOO\�� 1RUPDO� OHYHOV� RI
VLJQLILFDQFH� DUH� ������ RU� DQ� HUURU� RI� ������ DQG� ������ RU� DQ� HUURU� RI� ������� 7KH�PLQLPXP
IUHTXHQF\� 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� WKLV
ZD\�PD\�FRQILUP�� UHIXWH�RU� UHILQH�K\SRWKHVHV� WKDW�\RX�PD\�ZLVK� WR� WHVW��+RZHYHU�� WKH� UHDO
SUREOHP�LV�
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3DJH���

7KH�ERUGHU�FKDQJHV�FRORXU��EHORZ��OHIW��DFFRUGLQJ�WR�ZKHWKHU�RU�QRW�WKH�FDVH�VXSSRUWV��UHIXWHV
RU�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�EHHP —
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3DJH���

K\SRWKHVLV
ILOWHUV

K\SRWKHVLV
WDUJHW

VHOHFWRU

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
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3DJH���

,Q� WKLV�YLHZ� �EHORZ��ZH�FDQ� IRFXV�RQ� WKH� FRXQWHU�H[DPSOHV��:H�FDQ� DWWHPSW� WR� DQVZHU� WKH
TXHVWLRQ�ZH�DVNHG�HDUOLHU�DERXW�ZKHWKHU�FRSXODU�QRQILQLWH�FDVHV�IRUP�D�
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3DJH���

7KH�RWKHU�FDVHV�DUH�VKDGHG�LQ�WKH�WUHH�ZLWK�D�SDOH�EDFNJURXQG�FRORXU��7KH�1332�&/ DW� WKH
XSSHU�OHIW��DERYH��LV�RQH�H[DPSOH�
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3DJH���

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� VLQJOH
LQGHSHQGHQW�YDULDEOH �,9���6HH�3DUW����,I�\RX�DVN�WKH�
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3DJH���
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3DJH���

:KDW� FDQ�ZH�GR� DERXW� WKLV"�:HOO��ZH� FDQ� HGLW� WKH� YS� WUDQVLWLYLW\�YDULDEOH� LQ� WKH�
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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� SUHYLRXV
VHFWLRQ�

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�VLQJOH
PDSSLQJ�UXOH�DQG�D�GHIDXOW�

7KLV� YDULDEOH� KDV� WZR� VWDWHV� ±� FRPSOH[�� ZKHQ� WKH� SRVWPRGLI\LQJ� FODXVH� KDV� D� VXERUGLQDWH
FODXVH� XQGHU� LW�� DQG� VLPSOH�� RWKHUZLVH�� 'HILQLQJ� VXERUGLQDWLRQ� LV� DV� VWUDLJKWIRUZDUG� DV� LW
ORRNV�

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 ¶��� ,Q
WKH�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� ,QVHUW
FKLOG�EXWWRQ��µ
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3DJH���

7LS� $IWHU�\RX�FUHDWH�D�QHZ�YDULDEOH�LW�LV�D�JRRG�LGHD�WR�UHYLHZ�\RXU�KDQGLZRUN�E\�FKHFNLQJ
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3DJH���

3DUW����2WKHU�W\SHV�RI�
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3DJH���

FOLFNLQJ�RQ�WKH�µFRRO�VSRW¶��RYHUOHDI��ZLWK�WKH�PRXVH��<RX�FDQ�QDYLJDWH� WR� WKH�FKLOG�DQG
WKHQ�KLW�µ3¶�ZLWK�WKH�NH\ERDUG�LI�\RX�SUHIHU�
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3DJH���

����9DULDEOHV�WKDW�FRXQW
7KH�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�VWLOO
XVH�WKHP�WR�DEVWUDFW�GDWD�IURP�WKH�FRUSXV�

$�W\SLFDO�H[DPSOH�LV�WR�FRXQW� WKH�QXPEHU�RI�ZRUGV�XQGHU� WKH�FXUUHQW�FODXVH�QRGH��:KDW�ZH
QHHG� WR� GR� LV� GHILQH� DQ� DPELJXRXV� )7)� WKDW�PDWFKHV�PXOWLSOH� WLPHV�� &RXQW� YDULDEOHV� WKHQ
VLPSO\�UHWXUQ�WKLV�QXPEHU�

$�VLPSOH�GHILQLWLRQ�RI�µQXPEHU�RI�ZRUGV¶�LV�JLYHQ�EHORZ��1RWH�WKDW�QXPHULF�YDULDEOHV�KDYH�QR
GLVFUHWH�VXEYDOXHV�DQG�FXUUHQWO\�FDQ�RQO\�FRQWDLQ�D�VLQJOH�)7)��ZH�DUH�FRQVLGHULQJ�DULWKPHWLF
LQVWHDG�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�OHDI
QRGHV��UDWKHU�WKDQ�ZRUGV��DQG�ZLOO�FRXQW�D�GLWWR�WDJJHG�FRPSRXQG�DV�D�VLQJOH�LWHP��7R�FRXQW
OH[LFDO�LWHPV�PRUH�SUHFLVHO\��DGG�WKH�.OHHQH�VWDU��µ
¶��ZLOG�FDUG�LQ�WKH�ZRUG�VORW��6HFRQGO\��WR
H[FOXGH� SDXVHV� DQG� SXQFWXDWLRQ� ZH� PLJKW� ZLVK� WR� VSHFLI\� WKDW� WKH� OHDI� LV� QRW� D� SDXVH� RU
SXQFWXDWLRQ�V\PERO��³¤>3$86(�� 381&@´��
+DYLQJ� VDLG� DOO� RI� WKH� DERYH�� WKLV� PHWKRG� LV� H[WUHPHO\� IOH[LEOH�� <RX� FDQ� XVH� )7)� FRXQW
YDULDEOHV� WR� FRXQW� HOHPHQWV�EHORZ�� DERYH�� EHIRUH� RU� DIWHU� WKH� FXUUHQW� IRFXV��<RX� FDQ� FRXQW
ZRUGV��WDJV��FODXVHV��SKUDVHV�DQG�RWKHU�VWUXFWXUHV�LQ�DQ\�UHODWLRQ�WR�WKH�FXUUHQW�FDVH�

E
E
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3DJH���

)XUWKHU�UHDGLQJ
:H�KRSH� WKDW� WKLV� LQWURGXFWLRQ� WR� ,&(&83� ,9� KDV�ZKHWWHG� \RXU� DSSHWLWH� WR� VWDUW� H[SORULQJ
VRPH�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�,&(�*%��EXW
ZH�ZRXOG�KLJKO\� UHFRPPHQG�


