
:KDW�DUH�ELWZLVH�RSHUDWRUV"

7KH\�DUH�RSHUDWRUV��MXVW�OLNH������������EXW�LQVWHDG�RI�ZRUNLQJ�RQ�ZKROH�
LQWHJHUV��WKH\�ZRUN�RQ�WKH�LQGLYLGXDO�%,76�RI�WKH�VWRUHG�LQWHJHUV�

LQW�[� ����
���LQ�WKH�FRPSXWHU�WKLV�LV������������������������������������

,Q�WKH�FRPSXWHU��YDOXHV�DUH�DFWXDOO\�VWRUHG�LQ�WZR
V�FRPSOHPHQW��7KH�
NH\�GLIIHUHQFH�EHWZHHQ�WKLV�DQG�UHJXODU�ELQDU\�LV�WKDW�WKH�PRVW�
VLJQLILFDQW�ELW�KDV�D�QHJDWLYH�YDOXH��6R��D���LQ�WKH�ILUVW�VORW�LV�ZRUWK�����

QRW������,Q�DQ�LQWHJHU��WKH�PD[�YDOXH�LV�D���IROORZHG�E\�DOO��V��DQG�WKLV�
YDOXH�LV���� � ���7KH�PLQ��YDOXH�LV�D���IROORZHG�E\�DOO��V��ZKLFK�LV������
<RX
OO�OHDUQ�PRUH�DERXW�WKLV�LQ�&'$�����«

/LVW�RI�ELWZLVH�RSHUDWRUV�
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/RZHVW�2QH�%LW�� RI�DOO�WKH�ELWV�VHW�WR�RQH��ZKDW�LV�WKH�YDOXH�RI�WKH�OHDVW�
YDOXDEOH�ELW"��7KLV�ZLOO�DOZD\V�EH�D�SRZHU�RI�����7KLV�LV�DOVR�WKH�
KLJKHVW�SRZHU�RI���\RX�FDQ�IDFWRU�RXW�RI�[�

/RZHVW2QH%LW�[�� �[�	���[�

5HDVRQ�LV�WKDW��EHWZHHQ�WKH�WZR�UHSUHVHQWDWLRQV��ERWK�KDYH�WKH�VDPH�
KLJKHVW�SRZHU�RI���WKDW�\RX�FDQ�IDFWRU�RXW��DQG�QRQH�RI�WKH�UHVW�RI�WKH�
ELWV�ZLOO�ERWK�EH�VHW�WR���

7ZR�PRUH�RSHUDWRUV�

!! 5LJKW�6KLIW�2SHUDWRU

�� /HIW�6KLIW�2SHUDWRU



[�!!����WKLV�PHDQV�VKLIW�WKH�ELQDU\�YDOXH�RI�[�E\���ELWV�WR�WKH�ULJKW�

([DPSOH�
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1RWH��7KLV�LV�HTXLYDOHQW�WR�GRLQJ�DQ�LQWHJHU�GLYLVLRQ�E\�����LQ�DOO�
XQVLJQHG�FDVHV�

([DPSOH�RI�OHIW�VKLIW�
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1RWH��)RU�XQVLJQHG�YDOXHV��WKLV�LV�HTXLYDOHQW�WR�PXOWLSO\LQJ�E\����

2Q�D�PLFUR�OHYHO��ZKDW�FDQ�,�XVH�WKH�VKLIW�RSHUDWRUV�IRU"

$QV��,Q�D�SDUWLFXODU�QXPEHU��ZKLFK�ELWV�DUH�RQ�DQG�ZKLFK�ELWV�DUH�RII�
�,
OO�WDON�DERXW�ELW���DV�EHLQJ�WKH�OHDVW�VLJQLILFDQW�ELW��ELW���KDV�EHLQJ�WKH�
QH[W�OHDVW�VLJQILFDQW�ELW��,Q�JHQHUDO��ELW�N�LV�WKH�ELW�YDOXH�ZRUWK��N�

/HW
V�VD\�ZH�KDYH�DQ�LQWHJHU�[�DQG�ZH�ZDQW�WR�NQRZ�ZKLFK�ELWV�DUH�RQ�
DQG�RII�

:H�FDQ�XVH�WKH��IODVKOLJKW��WHFKQLTXH�

$Q\�H[SUHVVLRQ�RI�WKH�IRUP������L��ZKHUH�LV�LV�DQ�LQWHJHU��KDV�D�VLQJOH�
��LQ�LWV�ELQDU\�UHSUHVHQWDWLRQ��,I�ZH�GR�D�ELWZLVH�DQG�ZLWK�D�QXPEHU�
WKDW�KDV�RQO\���ELW���LQ�LWV�ELQDU\�UHSUHVHQWDWLRQ��WKH�DQVZHU�FDQ�KDYH�DW�
PRVW���ELW���LQ�LWV�ELQDU\�UHSUHVHQWDWLRQ�

����������������VRPH�UDQGRP�QXPEHU�
���������	����QXPEHU�RI�WKH�IRUP������L�
������������
���"����



7KH�ELWZLVH�DQG�PXVW�KDYH��V�LQ�DOO�VORWV�H[FHSW�IRU�SRVVLEO\��ELW�L��)RU�
ELW�,��WKH�UHVXOW�ZLOO�EH���LI�WKH�ELW�L�LQ�WKH�RWKHU�QXPEHU�LV����DQG�WKH�
UHVXOW�ZLOO�EH���LI�WKDW�ELW�LV���

,Q�JHQHUDO��ZKDW�[�	�������L��GRHV��LV�WKDW�LW�VKLQHV�D�IODVKOLJKW�RQ�ELW�L�
RI�[��,I�WKLV�ELW�LV�RQ��WKH�YDOXH�RI�WKH�H[SUHVVLRQ�ZLOO�EH�QRQ�]HUR��,I�
WKH�ELW�LV�RII��WKH�YDOXH�RI�WKH�H[SUHVVLRQ�ZLOO�EH���

IRU��LQW�L ���L�����L����^
LI���[�	�����L���� ���
SULQWI��ELW��G�LV�RQ�LQ��G?Q���L��[��
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:KDW�VRUWV�RI�SUREOHPV�PLJKW�WKLV�EH�XVHIXO�LQ�VROYLQJ"

$QVZHU��3UHWW\�PXFK�DQ\WKLQJ�ZKHUH�ZH�GHDO�ZLWK�VXEVHWV��:KHQ�ZH�
ORRN�DW�D�VLQJOH�LQWHJHU��LW�LV�EDVLFDOO\�D�ERROHDQ�DUUD\�

)RU�H[DPSOH��Q� ���

����������WKLV�UHSUHVHQWV�WKH�DUUD\�
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,QGH[���LV�WUXH�VLQFH�ELW���LV��
,QGH[���LV�WUXH�VLQFH�ELW���LV��
«
,QGH[���LV�IDOVH�VLQFH�ELW���LV���
«

$�IHZ�OHFWXUHV�DJR��LQ�UHFXUVLRQ��ZH�SULQWHG�RXW�DOO�VXEVHWV�RI�VRPH�
FDQG\��/HW
V�GR�WKDW�ZLWK�ELWZLVH�RSHUDWRUV«

0\�ELWPDVN�ZLOO�GR

������ �����DOO�IDOVH�
������ �����LQGH[���LV�WUXH��UHVW�DUH�IDOVH��HWF��
������ ��
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&RUUHFW�$QVZHU�5HFRYHU\
�������������������������������
6WRUH�HDFK�VWXGHQWV
�DQVZHUV�DV�D�VLQJOH�LQWHJHU�ELWPDVN

)))777)��FRQYHUW�WR�����ELWZLVH�UHS���������

:H�GRQ
W�NQRZ�ZKDW�WKH�UHDO�DQVZHUV�ZHUH��EXW�ZH�FRXOG�SUHWHQG�WKDW�
ZH�NQHZ�DQG�WU\�HDFK�SRVVLEOH�VHW��7KHUH�DUH�DW�PRVW��T VHWV�RI�
DQVZHUV�DQG�ZLWK�T� �����WKLV�LV�IHDVLEOH�

:KHQ�ZH�WU\�DQ�DQVZHU�NH\��ZH�ZLOO�XVH�LW�WR�JUDGH�HDFK�WHVW��7KHQ��
WKLV�ZLOO�JLYH�XV�D�JUDGH�GLVWULEXWLRQ��:H�FDQ�FKHFN�WR�VHH�LI�WKLV�ZDV�
WKH�DFWXDO�JUDGH�GLVWULEXWLRQ��,I�LW�LV��WKHQ�WKLV�LV�D�SRVVLEOH�VHW�RI�
DQVZHUV�

)RU�HDFK�DQVZHU�NH\�N�

6WDUW�D�IUHTXHQF\�DUUD\�IRU�DQVZHU�NH\�N�
)RU�HDFK�VWXGHQW�V�

VFRUH�WKH�H[DP�V�XVLQJ�NH\�N��DGG�WR�WKH�IUHT�DUUD\

&KHFN�LI�WKLV�IUHTXHQF\�DUUD\�HTXDOV�WKH�NQRZQ�GLVWULEXWLRQ�
LI�VR��DGG���WR�RXU�DQVZHU�

+RZ�GR�,�VFRUH�DQ�H[DP"�/HW
V�WU\�RXW�DQ�H[DPSOH�

6WXGHQW� ���������
$QV������� �����������A

�������������
��������

$OO�PLVPDWFKHG�FROXPQV��ZURQJ�DQVZHUV��KDYH�H[DFWO\���]HUR�DQG���
RQH��WKH�[RU�RI�WKHVH�ELWV�LV�����[RU�KLJKOLJKWV�WKH�GLIIHUHQFHV«�

1RZ��WDNH�WKLV�[RU�YDOXH�DQG�FRXQW�WKH�QXPEHU�RI�ELWV�HTXDO�WR���
7KLV�LV�WKH�QXPEHU�RI�ZURQJ�UHVSRQVHV��VR�ZH�FDQ�VFRUH�WKH�H[DP�



ZKHUH�,�KDYH�UHV����ZH�FRXOG�DOVR�GR�UHV� �UHV�_����VLQFH�WKH�ORZHVW�ELW�
LV�DOZD\V���ULJKW�EHIRUH�WKLV�OLQH�

,�DOUHDG\�VKRZHG�\RX�RQH�VWUDWHJ\�WR�FRXQW���RI�ELWV�WKDW�DUH�RQ��,Q�P\�
UHFRYHU\�FRGH�ZH�KDYH�D�GLIIHUHQW�VWUDWHJ\��ULJKW�VKLIW�WKH�QXPEHU�DQG�
FKHFN�WKH�OHDVW�VLJQLILFDQW�ELW�HDFK�WLPH�

+$6+�7$%/(6
:H�ORRNHG�DW�OLQNHG�OLVWV��WKHQ�ELQDU\�WUHHV«
:H�ZDQWHG�WR�VXSSRUW�LQVHUWLQJ�LWHPV��VHDUFKLQJ�IRU�LWHPV�DQG�GHOHWLQJ�
LWHPV�

/LQNHG�/LVWV�GLG�WKHVH�WKLQJV�LQ�2�Q��WLPH�
%LQDU\�6HDUFK�7UHHV�GLG�WKHVH�WKLQJV�LQ�DYHUDJH�RI�2�OJ�Q��WLPH�
$9/�7UHHV�GLG�WKHVH�LQ�ZRUVW�FDVH�2�OJ�Q��WLPH�

&DQ�ZH�GR�HYHQ�EHWWHU"

$QVZHU��,Q�WKH�DYHUDJH�FDVH��\HV����+DVK�7DEOHV�JLYH�XV�FORVH�WR�2����
WLPH�IRU�LQVHUWV��GHOHWHV�VHDUFKHV�

7KH�LGHD�LV�DV�IROORZV�

0DNH�WKH�WDEOH�DQ�DUUD\�RI�VL]H�Q��LQGH[HG�IURP���WR�Q���

:H�FUHDWH�D�IXQFWLRQ��FDOOHG�D�KDVK�IXQFWLRQ��7KH�SURSHUW\�IXQFWLRQ�LV�
WKDW�LW�WDNHV�LQ�DQ\�LQSXW�WKDW�ZH�ZDQW�WR�DGG�WR�WKH�WDEOH��VD\�D�VWULQJ�
RU�LQWHJHU�RU�VRPH�VWUXFW��DQG�LW�UHWXUQV�DQ�LQWHJHU�LQ�EHWZHHQ���DQG�
Q����,Q�WKHRU\��D�JRRG�KDVK�IXQFWLRQ�UHWXUQV�HDFK�YDOXH�HTXDOO\�OLNHO\�
DQG�VPDOO�FKDQJHV�LQ�WKH�LQSXW�UHVXOW�LQ�ODUJH�UDQGRP�FKDQJHV�LQ�WKH�
RXWSXW�

+HUH�LV�D�QRW�VR�JRRG�KDVK�IXQFWLRQ�WR�PDNH�WKLV�FRQFUHWH�

WDEOH�VL]H� ���

���3UH�FRQGLWLRQ��DOO�ZRUGV�FRQVLVW�RI�ORZHUFDVH�OHWWHUV�RQO\�
LQW�KDVKIXQF�FKDU�ZRUG��^



UHWXUQ�ZRUG>�@�� 
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:KHQ�ZH�JHW�DQ�LWHP��[�WR�LQVHUW��FDOFXODWH�KDVKIXQF�[���DQG�SXW�WKH�
YDOXH�LQ�LQGH[�KDVKIXQF�[��

:KDW
V�WKH�SUREOHP�ZLWK�WKLV"

LQVHUW�DSSOH�
LQVHUW�EDQDQD�
LQVHUW�GUDJRQIUXLW�
LQVHUW�ER[�

7KH�SUREOHP�ZLWK�WKLV�VLWXDWLRQ�LV�WKDW�KDVK�IXQFWLRQV�E\�WKHLU�YHU\�
QDWXUH��DUH�PDQ\�WR�RQH�IXQFWLRQV��VR�\RX�PD\�KDYH�WZR�GLIIHUHQW�LQSXW�
YDOXHV�PDSSLQJ�WR�WKH�VDPH�ORFDWLRQ�LQ�WKH�WDEOH��7KLV�LV�FDOOHG�D�
FROOLVLRQ�

:KDW�GR�ZH�GR�ZLWK�FROOLVLRQV"

(UDVH�WKH�ROG�WKLQJ��SXW�LQ�WKH�QHZ�WKLQJ��QRW�GHDOLQJ�ZLWK�LW���
/LQHDU�3URELQJ��
4XDGUDWLF�3URELQJ��
/LQHDU�&KDLQLQJ�+DVKLQJ��

2SWLRQ�����6HHPV�KRUULEOH��EXW�WKHUH�DUH�DSSOLFDWLRQV��FDFKLQJ��ZKHUH�
LW
V�RND\�WR�ORVH�GDWD���6WUHQJWKV��VXSHU�IDVW��:HDNQHVV��\RX�ORVH�VWXII�

2SWLRQ�����,I�WKH�LQLWLDO�ORFDWLRQ��N��LV�ILOOHG��JR�WR�N����WKHQ�N���«�XQWLO�
\RX�ILQG�WKH�ILUVW�HPSW\�ORFDWLRQ��ZUDSSLQJ�DURXQG�WKH�HQG�RI�WKH�DUUD\�LI�
QHFHVVDU\�

,Q�OLQHDU�SURELQJ��ER[�ZRXOG�JR�LQ�LQGH[���



,Q�OLQHDU�SURELQJ��ER[�ZRXOG�JR�LQ�LQGH[���

DSSOH EDQDQD ER[ GUDJRQIUXLW

*RRG�QHZV�LV�ZH�GLGQ
W�ORVH�DQ\WKLQJ�
%DG�QHZV�LV«QRZ�VHDUFKLQJ�WDNHV�ORQJHU��,I�,�DP�ORRNLQJ�IRU�ER[�DQG�
GRQ
W�ILQG�LW�LQ�LQGH[����,�FDQ
W�JLYH�XS��,�KDYH�WR�FRQWLQXH�ORRNLQJ�XQWLO�,�
HLWKHU�KLW�ER[�RU�DQ�HPSW\�VTXDUH�
,PDJLQH�ORRNLQJ�IRU�ERRN��ZH�ZRXOG�ORRN�LQ�LQGH[����WKHQ�LQGH[���WKHQ�
LQGH[����DQG�ILQDOO\�ZKHQ�ZH�VHH�LQGH[���LV�HPSW\��ZH�FDQ�FRQFOXGH�WKDW�
ERRN�LVQ
W�LQ�WKH�WDEOH�

,I�WKH�WDEOH�LV�VSDUVH��ZH
OO�KLW�DQ�HPSW\�VSRW�SUHWW\�VRRQ��PRUH�WKDQ�
OLNHO\«EXW�DV�WKH�WDEOH�ILOOV�XS��LW�ZLOO�JHW�ZRUVH�DQG�ZRUVH��OLNH�WUDIILF���
7KHUH�LV�D�SKHQRPHQRQ�FDOOHG�FOXVWHULQJ«

$IWHU�VRPH�WLPH��FOXVWHUV�ZLOO�JURZ�ZKHUH�VHYHUDO�VSRWV�LQ�D�URZ�DUH�
XVHG��7KH�ODUJHU�D�FOXVWHU�JHWV��WKH�PRUH�OLNHO\�D�KLW�ZLOO�RFFXU�
VRPHZKHUH�LQ�WKH�FOXVWHU�DQG�WKHQ�WKDW�QH[W�LQVHUWLRQ�ZLOO�WDNH�ORQJHU�
$1'�PDNH�WKH�FOXVWHU�ELJJHU�

2SWLRQ�����,Q�DQ�HIIRUW�WR�DYRLG�FOXVWHULQJ��LQVWHDG�RI�WU\LQJ�LQGH[HV�N��
N����N����N����«:H�ZLOO�WU\�LQGH[HV�LQ�WKH�IROORZLQJ�RUGHU�

N��N����N����N����N�����HWF�

(DFK�WLPH�ZH�JHW�D�KLW��ZH�JR�WR�LQGH[�N���L���ZKHUH�L�LV�KRZ�PDQ\�WLPHV�
ZH
YH�ORRNHG��,Q�FRGH��ZH�DFWXDOO\�GR�WKLV�

LQW�N� �KDVKIXQF�LWHP��
LQW�VWHS� ���
ZKLOH��«��^

N� �N���VWHS�
VWHS� �VWHS�����

`

:H�DGG���WR�N��WKHQ�ZH�DGG���WR�N��WKHQ�ZH�DGG���WR����HWF�



7KLV�LGHD�FRPHV�IURP�PDWK��������������������L���� �L�

([DPSOH�RI�WUDFLQJ�OLQHDU�SURELQJ�KDVKLQJ
����������������������������������������������������
LQW�KDVKIXQF�LQW�Q��^

UHWXUQ�Q����
`

LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����«FROOLVLRQ�XQWLO�LQGH[��
LQVHUW����
LQVHUW����«FROOLVLRQ���������ZUDSDURXQG���RND\��

VHDUFK���«JR�WR�LQGH[����QRW�WKHUH��EXW�ZH�PXVW�JR�WR�LQGH[����WKHQ����
WKHQ����WKHQ���DQG�DW�LQGH[���ZH�FDQ�GHILQLWHO\�VD\�WKDW����LVQ
W�LQ�WKH�
WDEOH�

� � � � � � � � � �

�� �� �� �� �� �� ��

([DPSOH�RI�WUDFLQJ�TXDGUDWLF�SURELQJ�KDVKLQJ
����������������������������������������������������
LQW�KDVKIXQF�LQW�Q��^

UHWXUQ�Q����
`

LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����«WU\������������� ��
LQVHUW����«WU\����LQVHUW�DW�LQGH[��
LQVHUW����«WU\������������� ������������� ��

VHDUFK���«JR�WR�LQGH[����QRW�WKHUH��EXW�ZH�PXVW�JR�WR�LQGH[����WKHQ����
WKHQ����WKHQ���DQG�DW�LQGH[���ZH�FDQ�GHILQLWHO\�VD\�WKDW����LVQ
W�LQ�WKH�



WDEOH�
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�� �� �� �� �� �� ��

*HQHUDO�UXOH��1HYHU�ILOO�HLWKHU�WDEOH�PRUH�WKDQ�����

/DVW�VWUDWHJ\��OLQHDU�FKDLQLQJ�KDVKLQJ«

ZK\�JR�WR�D�GLIIHUHQW�LQGH[��MXVW�VWRUH�PXOWLSOH�LWHPV�DW�HDFK�LQGH[�LQ�D�
OLQNHG�OLVW�

([DPSOH�RI�WUDFLQJ�OLQHDU�FKDLQLQJ�KDVKLQJ
����������������������������������������������������
LQW�KDVKIXQF�LQW�Q��^

UHWXUQ�Q����
`

LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����
LQVHUW����«LQVHUW�DW�IURQW�RI�LQGH[��
LQVHUW����«LQVHUW�DW�IURQW�RI�LQGH[��
LQVHUW����«LQVHUW�DW�IURQW�RI�LQGH[��

� � � � � � � � � �



ZKHQ�ZH�VHDUFK��ZH�GRQ
W�KDYH�WR�JR�WR�GLIIHUHQW�LQGH[HV��EXW�ZH�GR�
KDYH�WR�JR�WKURXJK�D�OLQNHG�OLVW�DW�RXU�LQGH[�

0RVW�VROXWLRQV�ZLOO�SUREDEO\�XVH�WKLV�ODVW�DVSHFW��%XW�RQH�UHDVRQ�QRW�WR��
LV�WKDW�DUUD\�FRGH�LV�IDVWHU�WKDQ�KDYLQJ�WR�GHDO�ZLWK�G\DQPLFDOO\�DOORFDWHG�
PHPRU\��VR�LI�\RX�FDQ�PDNH�\RXU�WDEOH�ELJ�HQRXJK�IRU�\RXU�DSSOLFDWLRQ�
VR�WKDW�LW�QHYHU�JHWV�PRUH�WKDQ�����ILOOHG��WKH�4XDGUDWLF�3URELQJ�FRXOG�
EH�IDVWHU�WKDW�OLQHDU�FKDLQLQJ�KDVKLQJ�EHFDXVH�WKH�LQGLYLGXDO�DUUD\�
RSHUDWLRQV�DUH�IDVWHU�LQ�SUDFWLFH�

1HZ�SUDFWLFH�FRGH�,�ZULWH�

'LFWLRQDU\�/RRN�8S

UHJXODU�ELQDU\�VHDUFK�LQ�DQ�DUUD\�RI�ZRUGV�

KDVK�WDEOH�ZLWK�TXDGUDWLF�SURELQJ

KDVK�WDEOH�ZLWK�OLQHDU�FKDLQLQJ�KDVKLQJ

0HWULFV�� HLWKHU�GR�WLPH��RU�FRXQW�WKH�QXPEHU�RI�VLPSOH�RSHUDWLRQV�


