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� ,I�\RX�DUH�YLHZLQJ�WKLV�FRXUVH�DV�D�
UHFRUGHG�FRXUVH�DIWHU�WKH�OLYH�ZHELQDU��\RX�
FDQ�XVH�WKH�VFUROO�EDU�DW�WKH�ERWWRP�RI�WKH�
SOD\HU�ZLQGRZ�WR�SDXVH�DQG�QDYLJDWH�WKH�
FRXUVH�

� 7KLV�KDQGRXW�LV�IRU�UHIHUHQFH�RQO\��,W�PD\�
QRW�LQFOXGH�FRQWHQW�LGHQWLFDO�WR�WKH�
3RZHU3RLQW��$Q\�OLQNV�LQFOXGHG�LQ�WKH�
KDQGRXW�DUH�FXUUHQW�DW�WKH�WLPH�RI�WKH�OLYH�
ZHELQDU��EXW�DUH�VXEMHFW�WR�FKDQJH�DQG�
PD\�QRW�EH�FXUUHQW�DW�D�ODWHU�GDWH�

�������FRQWLQXHG�FRP��//&��1R�SDUW�RI�WKH�PDWHULDOV�DYDLODEOH�
WKURXJK�WKH�FRQWLQXHG�FRP�VLWH�PD\�EH�FRSLHG��SKRWRFRSLHG��
UHSURGXFHG��WUDQVODWHG�RU�UHGXFHG�WR�DQ\�HOHFWURQLF�PHGLXP�RU�
PDFKLQH�UHDGDEOH�IRUP��LQ�ZKROH�RU�LQ�SDUW��ZLWKRXW�SULRU�ZULWWHQ�
FRQVHQW�RI�FRQWLQXHG�FRP��//&��$Q\�RWKHU�UHSURGXFWLRQ�LQ�DQ\�IRUP�
ZLWKRXW�WKH�SHUPLVVLRQ�RI�FRQWLQXHG�FRP��//&�LV�SURKLELWHG��$OO�
PDWHULDOV�FRQWDLQHG�RQ�WKLV�VLWH�DUH�SURWHFWHG�E\�8QLWHG�6WDWHV�
FRS\ULJKW�ODZ�DQG�PD\�QRW�EH�UHSURGXFHG��GLVWULEXWHG��WUDQVPLWWHG��
GLVSOD\HG��SXEOLVKHG�RU�EURDGFDVW�ZLWKRXW�WKH�SULRU�ZULWWHQ�
SHUPLVVLRQ�RI�FRQWLQXHG�FRP��//&���8VHUV�PXVW�QRW�DFFHVV�RU�XVH�
IRU�DQ\�FRPPHUFLDO�SXUSRVHV�DQ\�SDUW�RI�WKH�VLWH�RU�DQ\�VHUYLFHV�RU�
PDWHULDOV�DYDLODEOH�WKURXJK�WKH�VLWH�
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9DQGHUELOW�$XGLRORJ\�-RXUQDO�
&OXE��:KDW
V�1HZ�LQ�WKH�&OLQLFDO�

9HVWLEXODU�6FLHQFHV"
*DU\�-DFREVRQ��3K'

5LFKDUG�$��5REHUWV��3K'
.HOVH\�+DWWRQ��$X'
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&KLDURYDQR (��9LGDO�3�3��0DJQDQL &��
/DPDV�*��&XUWKR\V ,6��GH:DHOH &��
������$EVHQFH�RI�URWDWLRQ�SHUFHSWLRQ�
GXULQJ�ZDUP�ZDWHU�FDORULF�LUULJDWLRQ�
LQ�VRPH�VHQLRUV�ZLWK�SRVWXUDO�
LQVWDELOLW\���)URQWLHUV�LQ�1HXURORJ\�
���������

*DU\�3��-DFREVRQ��3K�'���3URIHVVRU��'HSDUWPHQW�
RI�+HDULQJ�DQG�6SHHFK�6FLHQFHV��'LUHFWRU��
'LYLVLRQV�RI�$XGLRORJ\�DQG�9HVWLEXODU�6FLHQFHV
9DQGHUELOW�8QLYHUVLW\�0HGLFDO�&HQWHU

,QWURGXFWLRQ

� 6WDQGLQJ�LQ�GDUNQHVV�RU�RQ�IRDP�ZLWK�H\HV�FORVHG�
IRU����VHF�LV�DQ�LPSRVVLEOH�WDVN�IRU�����RI�
LQGLYLGXDOV�RYHU�WKH�DJH�RI����\HDUV�

� &DQDO�IXQFWLRQ�PD\�QRW�GHFUHPHQW�ZLWK�DJH�
� 2WROLWK HQG�RUJDQ�IXQFWLRQ�LV�UHGXFHG�ZLWK�DJH
� 5HVHDUFK�VXJJHVWV�WKDW�DJH�UHODWHG�&16�FKDQJHV�
KDYH�DQ�HIIHFW�RQ���YHVWLEXODU�SHUFHSWLRQ

� 1R�HIIHFW�RI�DJH�RQ�SHUFHSWLRQ�RI�VHOI�PRWLRQ�SHUFHSWLRQ
� 7KHUH�LV�DQ�LQFUHDVH�LQ�WKH�YDULDELOLW\�RI�YHVWLEXODU�
SHUFHSWLRQ�WKUHVKROG

� $JH�GHFUHDVHV�DFWLYDWLRQ�RI�LSVLODWHUDO�SDULHWR�
LQVXODU�YHVWLEXODU�FRUWH[��3,9&��IROORZLQJ�FDORULF�
VWLPXODWLRQ
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3XUSRVH
� 7KH�HIIHFW�RI�DJH�RQ�SHUFHSWLRQ�RI�PRWLRQ�
GXULQJ�FDORULF�VWLPXODWLRQ KDV�QRW�EHHQ�
VWXGLHG�

� 7KH�UHODWLRQVKLS�EHWZHHQ�WKH�DEVHQFH�RI�
SHUFHSWLRQ�RI�FDORULF�LQGXFHG�YHUWLJR�DQG�IDOOV�
KDV�QRW�EHHQ�VWXGLHG�

� ,QYHVWLJDWRUV�SURSRVHG�WR�VWXG\���JURXSV�RI�
VXEMHFWV

� 6XEMHFWV�ZLWK�SRVWXUDO�LQVWDELOLW\�ZLWK�DEVHQFH�RI�
YHVWLEXODU�SHUFHSWLRQ�GXULQJ�FDORULF�WHVWLQJ��DQG

� $JH�PDWFKHG�QRUPDO�FRQWUROV
� +\SRWKHVL]HG�WKDW�IDOOV�LQ�HOGHUO\�PD\�UHVXOW�
IURP�³YHVWLEXODU�QHJOHFW´�GXH�WR�DQ�
LQDSSURSULDWH�FHQWUDO�SURFHVVLQJ��RI�QRUPDO�
SHULSKHUDO�LQSXWV

0HWKRGV
� 1� ����VHQLRUV��SDWLHQWV����IHPDOH��PHDQ�DJH����\HDUV����� ��\HDUV�

� &RPSODLQHG�RI�SRVWXUDO�LQVWDELOLW\��³,�IHHO�OLNH�,¶P�ZDONLQJ�OLNH�D�GUXQN�EXW�,�KDYH�QRW�
FRQVXPHG�DOFRKRO´��

� :DOO�ZDONHUV
� )HOW�OLNH�WKH\�ZHUH�RQ�D�URFNLQJ�ERDW
� 0D[LPXP�ELWKHUPDO DV\PPHWU\����
� 1R�YHUWLJR�SHUFHSWLRQ�SRVW�FDORULF�LUULJDWLRQ�GHVSLWH�D�Q\WDJPXV 639�RI�!����

GHJ�VHF

� 1� ����VHQLRUV��DJH�DQG�VH[�PDWFKHG�FRQWUROV�����\HDUV����� ��\HDUV�
� %RWK�OHIW�DQG�ULJKW�FDORULF�PHDQ�PD[�639�KDG�WR�H[FHHG����GHJ�VHF
� 1R�FRPPHQW�UH�PD[LPXP�DOORZDEOH�PRQRWKHUPDO DV\PPHWU\
� 0D[LPXP�ELWKHUPDO DV\PPHWU\� ����

� ([FOXVLRQDU\�FULWHULD�LQFOXGHG��LI�WKH\�H[SHULHQFHG�YHUWLJR��KLVWRU\�RI�
HQG�RUJDQ�GLVHDVH��QHXURORJLFDO�LPSDLUPHQW�RU�DEQRUPDO�05,
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0HDVXUHV

� 'L]]LQHVV�+DQGLFDS�,QYHQWRU\��'+,�� 'HSHQGHQW�
YDULDEOH

� &DORULF�WHVW��RSHQ�ORRS�ZDWHU�
� 9LGHR�+HDG�,PSXOVH�7HVW��Y+,7��±'HSHQGHQW��YDULDEOH
� &HUYLFDO�9(03��F9(03�� 'HSHQGHQW�YDULDEOH
� 2FXODU�9(03��R9(03��± 'HSHQGHQW�YDULDEOH
� (TXLWHVW �627��± 'HSHQGHQW�YDULDEOH
� 9LEUDWLRQ�LQGXFHG�Q\VWDJPXV�WHVW
� +HDG�VKDNLQJ�Q\VWDJPXV�WHVW
� $XGLRPHWULF�WHVWLQJ

5HVXOWV�� '+,
� 3DWLHQW�JURXS�± PHDQ�WRWDO�VFRUH��������SWV
���� ���

� &RQWURO�JURXS�± PHDQ�WRWDO�VFRUH��������SWV
���� ���

� 7KH�JURXS�GLIIHUHQFHV�ZHUH�VWDWLVWLFDOO\�
VLJQLILFDQW�

� 3� ������
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5HVXOWV�± &DORULF�7HVW
� 1R�VLJQLILFDQW�JURXS�GLIIHUHQFHV�LQ�FDORULF�
PHDQ�SHDN�639�IRU�ZDUP�RU�FRRO�ZDWHU

� &RQWURO�VXEMHFWV�SHUFHLYHG�URWDWLRQ�ZKHQ�WKH�
PD[LPXP�639V�!���GHJ�VHF��

� 'LUHFWLRQ�RI�SHUFHLYHG�URWDWLRQ�ZDV�WRZDUG�WKH�VLGH�RI�
WKH�IDVW�SKDVH

� 3HUFHSWLRQ�RI�URWDWLRQ�ZDV�DEVHQW�ZKHQ�639�ZDV�� ���
GHJ�VHF

� 3DWLHQWV�± IDLOHG�WR�SHUFHLYH�URWDWLRQ�L�H��
³DEVROXWHO\�QR�VHQVDWLRQ�DW�DOO�RI�KHDG�RU�
ERG\�URWDWLRQ´�ZKHQ�PD[�639�H[FHHGHG����
GHJ�VHF

5HVXOWV��+RUL]RQWDO�FDQDO�Y+,7
� 1R�VLJQLILFDQW�JURXS�GLIIHUHQFH�LQ�PHDQ�
+925�JDLQ�PHDVXUHG�HLWKHU�E\�VORSH�RU�DUHD�
PHWKRGV�
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5HVXOWV�� F9(03

� 1R�VLJQLILFDQW�JURXS�GLIIHUHQFHV�IRU�3���DQG�
1���ODWHQFLHV�RU�QRUPDOL]HG�DPSOLWXGHV�

� $EVHQW�F9(03V IURP�
� 3DWLHQW�JURXS�± ���
� &RQWURO�JURXS�± ���

5HVXOWV�� R9(03
� $LU�FRQGXFWHG�WRQH�EXUVW�VWLPXOXV

� 0HDQ�SHDN�WR�SHDN�Q��S��DPSOLWXGH�VLJQLILFDQWO\�ORZHU�IRU�WKH�
SDWLHQW�JURXS

� 1R�VLJQLILFDQW�JURXS�GLIIHUHQFHV�LQ�ODWHQF\
� ����RI�SDWLHQWV�DQG�����RI�FRQWUROV�IDLOHG�WR�JHQHUDWH�D�UHVSRQVH

� %RQH�FRQGXFWHG�YLEUDWLRQ�DW�)]
� 0HDQ�SHDN�WR�SHDN�Q��S��DPSOLWXGH�VLJQLILFDQWO\�ORZHU�IRU�WKH�
SDWLHQW�JURXS

� 1R�VLJQLILFDQW�JURXS�ODWHQF\�GLIIHUHQFHV�
� ����RI�SDWLHQWV�DQG�����RI�FRQWUROV�IDLOHG�WR�JHQHUDWH�D�UHVSRQVH

� %RQH�FRQGXFWHG�YLEUDWLRQ�DW�PDVWRLG
� 0HDQ�SHDN�WR�SHDN�Q��S��DPSOLWXGH�QR�VLJQLILFDQW�JURXS�
GLIIHUHQFH

� 1R�VLJQLILFDQW�JURXS�ODWHQF\�GLIIHUHQFHV
� ����RI�SDWLHQWV�DQG�����RI�FRQWUROV�IDLOHG�WR�JHQHUDWH�D�UHVSRQVH
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5HVXOW�� (TXLWHVW
� &RQWURO�JURXS�± 1RUPDO�627
� 3DWLHQW�JURXS�± &RXOG�QRW�PDLQWDLQ�EDODQFH�RQ�
FRQGLWLRQ����H\HV�FORVHG��VZD\�UHIHUHQFHG�SODWIRUP��
DQG�FRQGLWLRQ����H\HV�RSHQ��VZD\�UHIHUHQFHG�SODWIRUP�
DQG�YLVLRQ��

� ����IHOO�RQ�FRQGLWLRQV���DQG��
� ����KDG�D�ORZ�VFRUH�RQ�FRQGLWLRQ���DQG�IHOO�RQ�FRQGLWLRQ��

� 6XEMHFWV�ZLWKRXW�SHUFHSWLRQ�RI�YHUWLJR�GXULQJ�WKH�
FDORULF�WHVW�FRXOG�QRW�PDLQWDLQ�EDODQFH�LQ�FRQGLWLRQ���

� :H�DUH�SULPDULO\�GHSHQGHQW�RQ�YHVWLEXODU�LQSXWV�WR�
PDLQWDLQ�EDODQFH�GXULQJ�DPEXODWLRQ�

6XPPDU\�RI�5HVXOWV
� 3DWLHQWV��

� :HUH�XQVWHDG\��VXEMHFW�VHOHFWLRQ�FULWHULRQ��DQG«
� :HUH�DEOH�WR�JHQHUDWH�PHDQ�SHDN�FDORULF�LQGXFHG�
Q\VWDJPXV�639�RI�! ���GHJ�VHF��DQG«

� 'LG�QRW�VHQVH�PRYHPHQW�IROORZLQJ�WKH�FDORULF�
LUULJDWLRQ��DQG«

� *HQHUDWHG�VLJQLILFDQWO\�VPDOOHU�R9(03V FRPSDUHG�WR�
FRQWUROV�IRU�DFRXVWLF�VWLPXOL�
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'LVFXVVLRQ
� 7KH�SDWLHQW�JURXS�H[SHULHQFHG�D�ODFN�RI�SHUFHSWLRQ�RI�VHOI�URWDWLRQ�
GHVSLWH�KDYLQJ�D�QRUPDO�FDORULF�UHVSRQVH�

� 7KHVH�VXEMHFWV�GHPRQVWUDWHG�DQ�LQDGHTXDWH�SRVWXUDO�VWUDWHJ\�WR�
PDLQWDLQ�EDODQFH�LQ�627�&RQGLWLRQV���DQG�����7KHUHIRUH�WKH�DEVHQFH�
RI�PRYHPHQW�SHUFHSWLRQ�GXULQJ�FDORULF�WHVWLQJ��LQ�DQ�XQVWHDG\�
SDWLHQW��PD\�EH�D�PDUNHU�IRU�D�IDOOV�ULVN�ZKLFK�KDV�QRW�EHHQ�
FRQVLGHUHG�EHIRUH�

� 7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�'LDUG HW�DO�± GHVFULEHG�SDWLHQWV�ZLWK�
QRUPDO�FDORULF�WHVWV�EXW�ZLWK�LPSDLUHG�EDODQFH�RQ�&RQGLWLRQV���DQG���
DV�³YHVWLEXODU�RPLVVLRQ´

� &XUUHQW�SDSHU�LV�ILUVW�UHSRUW�RI�GLVVRFLDWLRQ�EHWZHHQ�KRUL]RQWDO�FDQDO�
IXQFWLRQ�DQG�SHUFHSWLRQ�RI�URWDWLRQ�GXULQJ�FDORULF�VWLPXODWLRQ�LQ�HOGHUO\�
VXEMHFWV���7KH�DXWKRUV�VXJJHVW�WKDW�WKLV�SKHQRPHQRQ�EH�UHIHUUHG�WR�
DV�³YHVWLEXODU�QHJOHFW�´

'LVFXVVLRQ
� ,Q�WKH�'LVFXVVLRQ�VHFWLRQ�WKH�LQYHVWLJDWRUV�
K\SRWKHVL]H�WKDW�D�GHILFLW�RI�FHQWUDO�SURFHVVLQJ�RI�
YHVWLEXODU�LQIRUPDWLRQ�H[LVWV�LQ�SDWLHQWV�H[KLELWLQJ�
³YHVWLEXODU�QHJOHFW�´��

� 7KH�LQYHVWLJDWRUV�VXJJHVW�WKDW�WKH�ODFN�RI�VHOI�
PRWLRQ�SHUFHSWLRQ��GXULQJ�WKH�FDORULF�WHVW��
FRXSOHG�ZLWK�D�FRPSODLQW�RI�SRVWXUDO�VWDELOLW\�
VKRXOG�GUDZ�WKH�FOLQLFLDQV�DWWHQWLRQ�WR�WKH�
SRVVLELOLW\�RI�SRVWXUDO�LQVWDELOLW\�DQG�WKH�QHHG�WR�
LPSOHPHQW�PHDVXUHV�WR�SUHYHQW�IDOOV
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'LVFXVVLRQ ± ([SODQDWLRQV�RI�KRZ�LW�LV�
SRVVLEOH�WR�KDYH�QRUPDO�K925��DQG�QR�
SHUFHSWLRQ�RI�SRVW�FDORULF�YHUWLJR�LQ�D�
SDWLHQW�ZLWK�SRVWXUDO�LQVWDELOLW\
� 'LIIHUHQFHV�EHWZHHQ�YHVWLEXOR�RFXODU��YHVWLEXOR�VXEFRUWLFDO�DQG�
YHVWLEXOR�FRUWLFDO�SDWKZD\V

� 925�LV�D�WULV\QDSWLF SDWKZD\�OLQNLQJ�FDQDO�VHQVRUV�WR�H[WUDRFXODU
PRWRUQHXURQV�

� 3DWKZD\�XQGHUO\LQJ�SHUFHSWLRQ�RI�VHOI�PRWLRQ�LV�SRO\V\QDSWLF�DQG�
GLVWULEXWHG��YHVWLEXODU�QXFOHXV��WKDODPXV��3,9&��WHPSRUDO�VXSHULRU�
J\UXV��LQIHULRU�SDULHWDO�OREH�DQG�LQVXOD��ZKHUH�PXOWLVHQVRU\�LQSXWV�
FRQYHUJH�

� &RPSOH[�FLUFXLWU\�FRXOG�EH�PRUH�VHQVLWLYH�WR�WKH�DJLQJ�SURFHVV�WKDQ�
D���QHXURQ�DUF�RI�WKH�925�

6KRUWFRPLQJV�RI�WKLV�VWXG\
� $XWKRUV�VHOHFWHG�SDWLHQWV�ZLWK�QR�SHUFHSWLRQ�RI�SRVW�FDORULF�YHUWLJR�
DQG�ZKR�KDG�D�KLVWRU\�RI�SRVWXUDO�VWDELOLW\���$Q\�VXUSULVH�ZK\�WKHUH�
ZHUH�VLJQLILFDQW�JURXS�GLIIHUHQFHV"

� 7KHUH�ZDV�QR�DWWHPSW�WR�PHDVXUH�WKH�LQWHJULW\�RI�WKH�VRPDWRVHQVHV
DV�D�FRQWULEXWRU�WR�WKH�SDWLHQW¶V�SRVWXUDO�LQVWDELOLW\��

� 7KHUH�ZHUH�VLJQLILFDQW�EHWZHHQ�JURXS�GLIIHUHQFHV�LQ�WKH�IXQFWLRQDO�
LQWHJULW\�RI�WKH�XWULFXOR�RFXODU�UHIOH[���6XEMHFWV�ZLWK�DEVHQW�R9(03V LQ�
UHVSRQVH�WR�DLU�FRQGXFWHG�WRQHEXUVWV FRPSODLQ�SULPDULO\�RI�SRVWXUDO�
LQVWDELOLW\�DV�GLG�WKH�SDWLHQWV�LQ�WKH�FXUUHQW�UHSRUW��

� Y+,7 GDWD�ZDV�VSHFLILF�RQO\�WR�WKH�K6&&��7KH�LQYHVWLJDWRUV�GLG�QRW�
FROOHFW�GDWD�SHUWDLQLQJ�WR�WKH�LQWHJULW\�RI�WKH�YHUWLFDO�FDQDOV
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&RQFOXVLRQ
� $XWKRUV�DVVHUWHG�WKDW�WKH�GLVVRFLDWLRQ�EHWZHHQ�PRWLRQ�
SHUFHSWLRQ�DQG�REMHFWLYH�YHVWLEXODU�UHVSRQVHV�PD\�EH�D�
GHWHUPLQDQW�RI�SRVWXUDO�LQVWDELOLW\��3,���EHFDXVH�LW�LV�WKHVH�
VDPH�VHQLRUV�ZKR�GHPRQVWUDWH�JUHDWHU�3,�WKDQ�DJH�PDWFKHG�
FRQWUROV���

� )DLOXUH�WR�SHUFHLYH�URWDWLRQ�GXULQJ�FDORULF�WHVWLQJ�ZKHQ�WKH�
639�LV�!���GHJ�VHF�LQ�DQ�XQVWHDG\�SDWLHQW�VKRXOG�HQFRXUDJH�
WKH�FOLQLFLDQ�WR�DVVHVV�WKH�SDWLHQW¶V�IDOOV�ULVN�DQG�LQWHUYHQH�

� )XWXUH�VWXGLHV� ��(YDOXDWH�WKH�SURSRUWLRQ�RI�3,�VHQLRUV�ZLWKRXW�
YHVWLEXODU�SHUFHSWLRQ�DPRQJVW�D�ODUJHU�SRSXODWLRQ�RI�SDWLHQWV�
ZLWK�FRPSODLQWV�RI�GL]]LQHVV�DQG�3,

$JH�SUHGLFWV�WKH�DEVHQFH�RI�FDORULF�
LQGXFHG�YHUWLJR���-DFREVRQ��3LNHU��
*UDQWKDP�DQG�(QJOLVK��-�2WRORJ\��,Q�
SUHVV�������
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$JH�SUHGLFWV�WKH�DEVHQFH�RI�FDORULF�LQGXFHG�
YHUWLJR��-DFREVRQ��3LNHU��*UDQWKDP�DQG�
(QJOLVK��-�2WRORJ\��,Q�SUHVV�������
� 7KH�SUHYLRXV�LQYHVWLJDWLRQ�LPSOLHG�WKDW�ODFN�RI�YHVWLEXODU�
SHUFHSWLRQ�ZDV�D�YHVWLEXODU�GLVRUGHU�RI�DJLQJ�

� :H�ZDQWHG�WR�WHVW�WKDW�K\SRWKHVLV�
� 1� ����FRQVHFXWLYH�SDWLHQWV��DJH��VH[�FKDUDFWHULVWLFV�LQ�
VOLGH�

� $OO�VXEMHFWV�KDG�HLWKHU�PRQRWKHUPDO RU�ELWKHUPDO RSHQ�
ORRS�ZDWHU�FDORULF�WHVW��EHJDQ�ZLWK�PRQRWKHUPDO ZDUP��

� $OO�VXEMHFWV�ZHUH�DVNHG�DIWHU�WKH�WZR�FDORULF�LUULJDWLRQV��
� ³2WKHU�WKDQ�WKH�WHPSHUDWXUH�RI�WKH�ZDWHU��GLG�\RX�KDYH�
DQ\�RWKHU�SHUFHSWLRQV�DIWHU�WKH�ZDWHU�VWRSSHG�IORZLQJ�LQ�
\RXU�HDU"´

-DFREVRQ��3LNHU��*UDQWKDP�DQG�(QJOLVK��
������,Q�3UHVV�
� %RWK�DJH�DQG�639�ZHUH�VLJQLILFDQW�SUHGLFWRUV�RI�
YHUWLJR�SHUFHSWLRQ�GXULQJ�WKH�FDORULF�H[DP�

� LQFUHDVHG�DJH�ZDV�DVVRFLDWHG�ZLWK�LQFUHDVHG�
639�DQG�GHFUHDVHG�SHUFHSWLRQ�RI�PRWLRQ

� $VVRFLDWLRQ�EHWZHHQ�DJH�DQG�FDORULF�SHUFHSWLRQ�LV�
QRW�GHILQLWLYH�DV�� a�ò�RI�WKH�SDWLHQWV�UHSRUWLQJ�DQ�
DEVHQFH�RI�YHUWLJR�ZHUH�XQGHU�WKH�DJH�RI����\HDUV���

� $GGLWLRQDO�UHVHDUFK�LV�MXVWLILHG�VLQFH�WKHUH�LV�
HYLGHQFH�WKDW�ODFN�RI�YHUWLJR�H[LVWV�LQ�ROGHU�SDWLHQWV�
ZLWK�%339�FRPSDUHG�WR�\RXQJHU�SDWLHQWV�

� 7KHUH�LV�HYLGHQFH�VXJJHVWLQJ�WKDW�YHUWLJR�SHUFHSWLRQ�
LV�D�FHQWUDO�SURFHVVLQJ�LVVXH���
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'HPRJUDSKLFV�RI�WKH�WZR�JURXSV�
�3UHVHQFH�RI�YHUWLJR��$EVHQFH�RI�9HUWLJR��
LQFOXGLQJ�WKHLU�JHQGHU�GLVWULEXWLRQ��PHDQ�
DJH��DQG�PHDQ�639��

(QG
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6NXOO�9LEUDWLRQ�
LQGXFHG�1\VWDJPXV�
7HVW��69,17�
³7KH�9HVWLEXODU�:HEHU´

5LFKDUG�$��5REHUWV��3K�'�
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6NXOO�9LEUDWLRQ�,QGXFHG�
1\VWDJPXV�7HVW��69,17���
³9HVWLEXODU�:HEHU´
%DVLV��YLEUDWLRQ�DSSOLHG�WR�VNXOO�LQGXFHV�VXIILFLHQW�
ODE\ULQWKLQH�IOXLG�GLVSODFHPHQW�WR�DFWLYDWH�7\SH�,�
KDLU�FHOOV�LQ�VHPLFLUFXODU�FDQDOV�DQG�RWROLWK�RUJDQV�
WR�FUHDWH�PHDVXUDEOH��SKDVH�ORFNHG�DIIHUHQW�ILULQJ

69,17�7HFKQLTXH

� 9LEUDWLRQ�DSSOLHG�WR�YHUWH[�DQG�HDFK�PDVWRLG�DUHD
� 0DVWRLG�EHVW�IRU�PRVW�YHVWLEXORSDWK\
� 9HUWH[�EHWWHU�IRU�6XSHULRU�&DQDO�'HKLVFHQFH�

� 3DWLHQW�LV�YLVLRQ�GHQLHG
� ����+]�YLEUDWLRQ�LV�LGHDO�WR�VWLPXODWH�DOO�YHVWLEXODU�
VWUXFWXUHV



ϭϮͬϭϱͬϭϳ

ϭϲ

:KDW�69,17�7HOOV�8V

� 3UHVHQFH�RI�Q\VWDJPXV�LQGLFDWHV�DV\PPHWU\
� 69,17�LV�QRW�YHU\�VHQVLWLYH�WR�&16�LVVXHV���������
� 0RVW�OLNHO\�UHODWHG�WR�SHULSKHUDO�YHVWLEXODU�LVVXH�

:KDW�69,17�'RHV�1RW 7HOO�8V

� &RPSHQVDWHG�YV��XQFRPSHQVDWHG
� (YHQ�SDWLHQWV�ZLWK�ZHOO�FRPSHQVDWHG�YHVWLEXODU�
LPSDLUPHQW�FDQ�KDYH�YLEUDWLRQ�LQGXFHG�Q\VWDJPXV

� 7\SH�RI�SDWKRORJ\
� ,QYROYHG�HDU



ϭϮͬϭϱͬϭϳ

ϭϳ

69,17�,QWHUSUHWDWLRQ

1RUPDO�6\VWHP
� 1R�Q\VWDJPXV�EHFDXVH�QR�DV\PPHWU\�DW�YHVWLEXODU�QXFOHL
� 6SHFLILFLW\�LV����

6\PPHWULFDOO\�,PSDLUHG
� 1R�Q\VWDJPXV�EHFDXVH�QR�DV\PPHWU\�DW�YHVWLEXODU�QXFOHL

69,17�,QWHUSUHWDWLRQ
$EQRUPDO
� 1\VWDJPXV�EHDWV�WR�KHDOWK\�VLGH���� RI�WLPH

� 7RWDO�89'�������6HQVLWLYLW\
� 3DUWLDO�89'������6HQVLWLYLW\�

� LQFUHDVHV�DV�FDORULF�DV\PPHWU\�H[FHHGV����

� 1\VWDJPXV�EHDWV�WR�OHVLRQ�VLGH��� RI�WLPH
� 7KLUG�ZLQGRZ�LVVXHV��L�H��6XSHULRU�&DQDO�'HKLVFHQFH�

� ����6HQVLWLYLW\�
� ����KDYH�XS�EHDWLQJ

� 6RPH�SDWLHQWV�ZLWK�0HQLHUH¶V�GLVHDVH������



ϭϮͬϭϱͬϭϳ

ϭϴ

'XPDV�5HFRPPHQGHG�
9LEUDWLRQ�'HYLFHV

$%&��*HUPDQ\�
,69���(3�����$PSOLIRQ��)UDQFH�
996('������(XURFOLQLF��,WDO\�
1&�������1RUWK�&RDVW�0HGLFDO��86$�
99,%��)��6\QDSV\V��0DUVHLOOH��)UDQFH�

&RQWUDLQGLFDWLRQV

� 'XPDV�UHSRUWV�XVLQJ�WKLV�W\SH�RI�YLEUDWLRQ�LQ�DW�
OHDVW��������ZLWK�QR�VLGH�HIIHFWV

� &DXWLRQ�PD\�EH�FRQVLGHUHG�LQ�FDVHV�RI�
� 5HFHQW�PLGGOH�HDU�VXUJHU\
� 'HWDFKHG�UHWLQD
� 6XEGXUDO�KHPDWRPD
� 3RRUO\�FRQWUROOHG�DQWL�FRDJXODQW�WKHUDS\



ϭϮͬϭϱͬϭϳ

ϭϵ

6XPPDU\

69,17�LV�D�ORZ�FRVW�VFUHHQLQJ�WHVW�ZLWK�
H[FHOOHQW�VHQVLWLYLW\�VSHFLILFLW\�IRU�SHULSKHUDO�
YHVWLEXODU�DV\PPHWU\��1\VWDJPXV�ZLOO�EHDW�WR�
WKH�KHDOWK\�HDU�LQ�PRVW�FDVHV�H[FHSW�6&'�
DQG�VRPH�FDVHV�ZLWK�0HQLHUH¶V�GLVHDVH��

³$�QHZ�VDFFDGLF�LQGLFDWRU�RI�
SHULSKHUDO�YHVWLEXODU�IXQFWLRQ�EDVHG�
RQ�WKH�YLGHR�KHDG�LPSXOVH�WHVW´
�L�H��6+,03�

������0DF'RXJDOO�+*��0F*DUYLH�/$��+DOPDJ\L�*0��5RJHUV�
6-��0DQ]DUL /��%XUJHVV�$0��&XUWKR\V�,6��:HEHU�.3



ϭϮͬϭϱͬϭϳ

ϮϬ

6DFFDGLF�KHDOWK
� (\H�PRYHPHQW�LQWHJUDO�IRU�925
� a���PV�ODWHQF\�DIWHU�DSSHDUDQFH�RI�
WDUJHW�RI�LQWHUHVW

� $FWXDO�PRYHPHQW�WR�DFTXLUH�WDUJHW�LV�
a������PV�ORQJ�

� 9HORFLW\�XS�WR��������GHJUHHV�VHF�ð�
� &RQWUROOHG�E\�RFFLSLWRSDULHWDO FRUWH[��
IURQWDO�OREHV��EDVDO�JDQJOLD��VXSHULRU�
FROOLFXOXV��FHUHEHOOXP��DQG�EUDLQVWHP�
�PLGEUDLQ�WR�SRQV�

� 6DFFDGHV�JHQHUDOO\�XQDIIHFWHG�E\�
DJH��FDOLEUDWHG�E\�FHUHEHOOXP

�ILJXUH����%���IURP���:ĂĐŽďƐŽŶ͕�'͘W͕͘�Θ�^ŚĞƉĂƌĚ͕�E͘d͘�;ϮϬϭϰͿ͘�
�ĂůĂŶĐĞ�&ƵŶĐƚŝŽŶ��ƐƐĞƐƐŵĞŶƚ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�ʹ ϮŶĚ �ĚŝƚŝŽŶ͘�Ξ�
ϮϬϭϰ�WůƵƌĂů�WƵďůŝƐŚŝŶŐ�ʹ hƐĞĚ�ďǇ�ƉĞƌŵŝƐƐŝŽŶ͘�

�:ĂĐŽďƐŽŶ�Θ�^ŚĞƉĂƌĚ͕�ϮϬϭϰ�

2FXORFHSKDOLF�'ROO¶V�(\H�5HIOH[
� (\HV�IROORZ�H[DPLQHU��
LQWDFW�EUDLQVWHP
� 3RVLWLYH�'ROO¶V�H\H�
WHVW

�1DWKDQVRQ HW�DO������

,PDJH��%\�7KRPDV�4XLQH��'ROOV�ZLWK�FUD]\�H\HV��
>&&�%<�����
�KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�����@��YLD�
:LNLPHGLD�&RPPRQV

± �ǇĞƐ�ĨŝǆĞĚ�ŵŝĚŽƌďŝƚ͗�
ŶŽŶĨƵŶĐƚŝŽŶŝŶŐ�ďƌĂŝŶƐƚĞŵ
� EĞŐĂƚŝǀĞ��Žůů Ɛ͛�ĞǇĞ�ƚĞƐƚ�



ϭϮͬϭϱͬϭϳ

Ϯϭ

+HDG�7KUXVW�7HVWLQJ��+77�
� 3DWLHQW�IL[DWHV�RQ�YLVXDO�WDUJHW�ZKLOH�KHDG�LV�WXUQHG�
������GHJUHHV�WR�RQH�VLGH

� *XLGH�SDWLHQW¶V�KHDG�WKURXJK�D�TXLFN�KHDG�WXUQ�
�!����GHJ�VHFð��ZKLOH�WKH\�DWWHPSW�WR�PDLQWDLQ�YLVXDO�
WDUJHW�

� 3DWLHQW�PXVW�PDLQWDLQ�SDVVLYH�QHFN�PXVFOHV�DQG�
DOORZ�H[DPLQHU�WR�PRYH�FRQWURO�KHDG

� /RRNLQJ�IRU�H\H�PRYHPHQWV�DIWHU�KHDG�PRYHPHQW�
KDV�VWRSSHG

�6FKXEHUW�HW�DO������

� )LUVW�GHVFULEHG�E\�+DOPDJ\L�DQG�&XUWKR\V�������
� 6DFFDGLF�H\H�PRYHPHQW�ZLWK�KHDG�WXUQV�RI�SDWLHQWV�
ZLWK�XQLODWHUDO�YHVWLEXODU�QHXUHFWRP\ RU�ELODWHUDO�
SHULSKHUDO�YHVWLEXODU�V\VWHP�LPSDLUPHQW

� ,QLWLDOO\�SHUIRUPHG�ZLWK�D�VFOHUDO�FRLO
� 1RZ�SHUIRUPHG�ZLWK�WKH�YLGHR�V\VWHPV

,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�;,/dͬ,/DWͿ

�0DFGRXJDOO HW�DO�������������:HEHU�HW�DO��������



ϭϮͬϭϱͬϭϳ

ϮϮ

� 9LGHR�RFXORJUDSK\
� $FFXUDF\�RI�FDPHUDV�WUDFNLQJ�SXSLOV�KDV�EHHQ�
YDOLGDWHG�DJDLQVW�XVH�RI�VFOHUDO�FRLO�

� )'$�DSSURYDO������

,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�;,/dͬ,/DWͿ

;ĨŝŐƵƌĞ�ϱͲϮ�ĨƌŽŵ͗��DĐ�ĂƐůŝŶ͕��͘>͘�;ϮϬϭϮͿ͘��ůĞĐƚƌŽŶǇƐƚĂŐŵŽŐƌĂƉŚǇͬ�sŝĚĞŽŶǇƐƚĂŐŵŽŐƌĂƉŚǇ͘�Ξ�ϮϬϭϮ�WůƵƌĂů�WƵďůŝƐŚŝŶŐ�
Θ�ĨŝŐƵƌĞ�ϭϲͲ�Ͳϭ�ĨƌŽŵ͗��:ĂĐŽďƐŽŶ͕�'͘W͘ ͕�Θ�^ŚĞƉĂƌĚ͕�E d͘͘ �;ϮϬϭϰͿ͘��ĂůĂŶĐĞ�&ƵŶĐƚŝŽŶ��ƐƐĞƐƐŵĞŶƚ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�ʹ ϮŶĚ �ĚŝƚŝŽŶ͘�Ξ�ϮϬϭϰ�WůƵƌĂů�
WƵďůŝƐŚŝŶŐ�ʹ hƐĞĚ�ďǇ�ƉĞƌŵŝƐƐŝŽŶ͘Ϳ

� $EOH�WR�REVHUYH�FRPSHQVDWRU\�VDFFDGHV�RU�³FDWFK�
XS´�VDFFDGH�SDWWHUQV

� 3DWLHQW�KHDG�LV�PRYHG��YLVXDO�WDUJHW�LV�VWDWLF�
� 1RUPDO�VXEMHFWV�GR�QRW�QHHG�FRPSHQVDWRU\�
VDFFDGHV

� $EQRUPDO�VDFFDGH�SDWWHUQV�RQ�WKLV�WHVW�LQGLFDWH�
YHVWLEXODU�LPSDLUPHQW��UHTXLULQJ�FDWFK�XS�VDFFDGHV�
EH�JHQHUDWHG�WR�UHJDLQ�WKH�IL[HG�WDUJHW

,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�;,/dͬ,/DWͿ

�3HUH]�	�5DPD�/RSH]�������0DF'RXJDOO�HW�DO������



ϭϮͬϭϱͬϭϳ

Ϯϯ

^ƵƉƉƌĞƐƐŝŽŶ�,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�
;^,/DWͿ

� 'HVFULEHG�E\�0DF'RXJDOO�HW�DO�������
� ,QVWHDG�RI�WDUJHW�EHLQJ�³HDUWK�
IL[HG´��WDUJHW�LV�³KHDG�IL[HG´

� 1RUPDO�VXEMHFWV�FUHDWH�ODUJH�
VDFFDGH�DIWHU�WKH�KHDG�VWRSV�
PRYLQJ

� :HDN�RU�DEVHQW�VDFFDGHV�ZHUH�
QRWHG�IRU�SDWLHQWV�ZLWK�XQLODWHUDO�
YHVWLEXODU�RU�ELODWHUDO�SHULSKHUDO�
YHVWLEXODU�V\VWHP�LPSDLUPHQW

� 3URSRVHG�DV�FRPSOHPHQWDU\�WHVWV
� +,03��VDFFDGHV�RQ�WUDFLQJ�VXJJHVW�925�
G\VIXQFWLRQ

� 6+,03��VDFFDGHV�RQ�WUDFLQJ�VXJJHVW�925�IXQFWLRQ

^,/DW�ĂŶĚ�,/DW

�0DF'RXJDOO�HW�DO�������0F*DUYLH�HW�DO������



ϭϮͬϭϱͬϭϳ

Ϯϰ

� 3URSRVHG�DV�FRPSOHPHQWDU\�WHVWV
� +,03��VDFFDGHV�RQ�WUDFLQJ�VXJJHVW�925�
G\VIXQFWLRQ

� 6+,03��VDFFDGHV�RQ�WUDFLQJ�VXJJHVW�925�IXQFWLRQ

^,/DW�ĂŶĚ�,/DW

�0DF'RXJDOO�HW�DO������

^ƵƉƉƌĞƐƐŝŽŶ�,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�;^,/DWͿ
� %HQHILWV�RI�6+,03�

� $QWL�FRPSHQVDWRU\�VDFFDGHV�VXJJHVW�925�IXQFWLRQ
� $QWL�FRPSHQVDWRU\�VDFFDGHV�PD\�EH�SUHVHQW�IRU�
SDWLHQWV�ZLWK�YHVWLEXODU�ZHDNQHVV��HYHQ�ZKHQ�
FRPSHQVDWRU\�VDFFDGHV�DUH�QRW��7KLV�KHOSV�
GHWHUPLQH�ZKHWKHU�RU�QRW�D�ELODWHUDO�ZHDNQHVV�LV�
FRQVLGHUHG�WRWDO

� $QWL�FRPSHQVDWRU\�VDFFDGHV�RFFXU�
ODWHU��DERXW����PV�LQWR�WUDFLQJ��7KLV�
PDNHV�WKHP�PRUH�HDVLO\�REVHUYDEOH�
DQG�EHLQJ�LQ�RQH�DUHD�LV�OLNHO\�HDVLHU�
WR�PDWKHPDWLFDOO\�DQDO\]H�TXDQWLI\�

�0DF'RXJDOO�HW�DO������



ϭϮͬϭϱͬϭϳ

Ϯϱ

^ƵƉƉƌĞƐƐŝŽŶ�,ĞĂĚ�/ŵƉƵůƐĞ�WĂƌĂĚŝŐŵ�;^,/DWͿ
� (YDOXDWLQJ�ZKHWKHU�SDWLHQW�LV�DEOH�WR�SURGXFH�³DQWL�
FRPSHQVDWRU\´�VDFFDGHV

� 3DWLHQW�KHDG�DQG�WDUJHW�DUH�PRYHG�VLPXOWDQHRXVO\
� 1RUPDO�VXEMHFWV�ZLWK�KHDOWK\�925�ZLOO�KDYH�WR�PDNH�
D�VHFRQG�VDFFDGH�WR�DGMXVW�DIWHU�WKH�KHDG�VWRSV�
PRYLQJ�WR�DFTXLUH�WKH�WDUJHW�

� $EQRUPDO�VDFFDGH�SDWWHUQV�RQ�WKLV�WHVW�DUH�UHGXFHG�
RU�GR�QRW�RFFXU�DIWHU�KHDG�VWRSV�PRYLQJ�EHFDXVH�WKH�
H\HV�URWDWHG�ZLWK�WKH�KHDG�PRYHPHQW��DEQRUPDO�
925�UHVSRQVH�

�0DF'RXJDOO�HW�DO������

5HIHUHQFHV
� 0DF'RXJDOO�+*��0F*DUYLH�/$��+DOPDJ\L�*0��5RJHUV�6-��0DQ]DUL /��%XUJHVV�$0��&XUWKR\V�,6��:HEHU�.3���������³$�QHZ�

VDFFDGLF�LQGLFDWRU�RI�SHULSKHUDO�YHVWLEXODU�IXQFWLRQ�EDVHG�RQ�WKH�YLGHR�KHDG�LPSXOVH�WHVW´�1HXURO���������������GRL��
��������:1/�������������������(SXE �����-XQ���

� 0DF'RXJDOO�+*��0F*DUYLH�/$��+DOPDJ\L�*0��&XUWKR\V�,6��:HEHU�.3���������³$SSOLFDWLRQ�RI�WKH�9LGHR�+HDG�,PSXOVH�
7HVW�WR�'HWHFW�9HUWLFDO�6HPLFLUFXODU�&DQDO�'\VIXQFWLRQ�´�2WRO�1HXURWRO��������<���

� 0DF'RXJDOO�+*� :HEHU�.3� 0F*DUYLH�/$� +DOPDJ\L�*0� &XUWKR\V�,6���������³7KH�YLGHR�KHDG�LPSXOVH�WHVW��GLDJQRVWLF�
DFFXUDF\�LQ�SHULSKHUDO�YHVWLEXORSDWK\�´�1HXURO� ����������������GRL����������:1/��E���H����EDFI���

� 0F&DVOLQ��'�/����������(OHFWURQ\VWDJPRJUDSK\��9LGHRQ\VWDJPRJUDSK\���������3OXUDO�3XEOLVKLQJ�

� 0F&DVOLQ�'/� -DFREVRQ *3� %HQQHWW�0/� *UXHQZDOG�-0� *UHHQ�$3���������³3UHGLFWLYH�SURSHUWLHV�RI�WKH�YLGHR�KHDG�
LPSXOVH�WHVW��PHDVXUHV�RI FDORULF V\PPHWU\�DQG�VHOI�UHSRUW�GL]]LQHVV�KDQGLFDS�´�(DU�+HDU��6HS�2FW�������H��������GRL��
��������$8'�����������������

� 0F&DVOLQ�'/� 5LYDV�$� -DFREVRQ *3� %HQQHWW�0/���������³7KH�GLVVRFLDWLRQ�RI�YLGHR�KHDG�LPSXOVH�WHVW��Y+,7��DQG�
ELWKHUPDO FDORULF WHVW�UHVXOWV�SURYLGH�WRSRORJLFDO�ORFDOL]DWLRQ�RI�YHVWLEXODU�V\VWHP�LPSDLUPHQW�LQ�SDWLHQWV�ZLWK��GHILQLWH��
0pQLqUH
V GLVHDVH�´�$P�-�$XGLRO� 0DU�������������GRL��������������B$-$���������

� 0F*DUYLH�/$� 0DF'RXJDOO�+*� +DOPDJ\L�*0� %XUJHVV�$0� :HEHU�.3� &XUWKR\V�,6���������³7KH�YLGHR�KHDG�LPSXOVH�WHVW�
�Y+,7��RI�VHPLFLUFXODU�FDQDO�IXQFWLRQ�± DJH�GHSHQGHQW�QRUPDWLYH�YDOXHV�RI�925�JDLQ�LQ�KHDOWK\�VXEMHFWV��´)URQW�1HXURO����
������������

� -DFREVRQ��*�3���	�6KHSDUG��1�7����������%DODQFH�)XQFWLRQ�$VVHVVPHQW�DQG�0DQDJHPHQW�± �QG (GLWLRQ���������3OXUDO�
3XEOLVKLQJ

� 3HUH] 1� 5DPD�/RSH] -����������³+HDG�LPSXOVH�DQG�FDORULF�WHVWV�LQ�SDWLHQWV�ZLWK�GL]]LQHVV�´�2WRO�1HXURWRO� ������������

� 6FKXEHUW 0&� 7XVD 5-� *ULQH /(� +HUGPDQ 6-���������³2SWLPL]LQJ�WKH�VHQVLWLYLW\�RI�WKH KHDG WKUXVW�WHVW�IRU�LGHQWLI\LQJ�
YHVWLEXODU�K\SRIXQFWLRQ�´ 3K\V�7KHU��������������

� :HEHU�.3� 0DF'RXJDOO�+*� +DOPDJ\L�*0� &XUWKR\V�,6���������³,PSXOVLYH�WHVWLQJ�RI�VHPLFLUFXODU�FDQDO�IXQFWLRQ�XVLQJ�
YLGHR�RFXORJUDSK\�´�$QQ�1�<�$FDG 6FL� �������������GRL����������M����������������������[


