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:LQGRZV�6KHOO%DJV�DUH�RQH�RI�WKH�ZHOO�NQRZQ�DQG YDOXDEOH�VRXUFHV RI�LQIRUPDWLRQ�
UHJDUGLQJ�FRPSXWHU�V\VWHP¶V�XVHU�EHKDYLRU��$OWKRXJK�WKHLU�SULPDU\�SXUSRVH�LV�WR�
LPSURYH�XVHU�H[SHULHQFH�DQG�³UHPHPEHU´� SUHIHUHQFHV�ZKLOH�EURZVLQJ�IROGHUV��
LQIRUPDWLRQ�VWRUHG�LQ�6KHOO%DJV�FDQ�EH�FULWLFDO�GXULQJ�IRUHQVLF�LQYHVWLJDWLRQ�

385326(�$1'�)25(16,&�9$/8(�2)�:,1'2:6�
6+(//%$*6

:LQGRZV�6KHOO%DJV�ZHUH LQWURGXFHG�LQWR 0LFURVRIW¶V�RSHUDWLQJ�V\VWHP�:LQGRZV����DQG�
DUH�VWLOO�SUHVHQW�RQ�DOO�:LQGRZV����V\VWHP�UHOHDVHV��*HQHUDOO\� VSHDNLQJ�6KHOO%DJV�DUH�
GHVLJQHG�WR�KROG�LQIRUPDWLRQ�DERXW�XVHU¶V�SUHIHUHQFHV�ZKLOH�EURZVLQJ�IROGHUV��7KDW�
PHDQV�WKDW�LI�WKH�XVHU�FKDQJHV�IROGHU�YLHZ�IURP�³/DUJH�,FRQV´�WR��IRU�H[DPSOH��
³'HWDLOV´��WKH�VHWWLQJV�JHW VWRUHG�LQ�6KHOO%DJ�

:KHQ�\RX�RSHQ��FORVH�RU�FKDQJH�YLHZLQJ�RSWLRQ�RI�DQ\�IROGHU�RQ�\RXU�FRPSXWHU��HLWKHU�
IURP�:LQGRZV�([SORUHU��RU�IURP�WKH�'HVNWRS��HYHQ�E\�ULJKW�FOLFNLQJ�RU�UHQDPLQJ�WKH�
IROGHU���D�6KHOO%DJ�UHFRUG�LV�FUHDWHG�RU�XSGDWHG��7KLV�LPSOLHV WKH IROORZLQJ��

�� ,I�DQ\�GLUHFWRU\�LV�PHQWLRQHG�LQ�:LQGRZV�6KHOO%DJV��LW�PXVW�KDYH�EHHQ�SUHVHQW�
RQ�WKH�V\VWHP�DW�VRPH�WLPH�± HYHQ�LI�LW�LV�QRW�SUHVHQW�DQ\PRUH��7KLV�LV�YDOLG�IRU�
ORFDO�ILOHV\VWHP�LQFOXGLQJ�FRPSUHVVHG�DUFKLYHV��DV�ZHOO�DV�IRU�QHWZRUN�ORFDWLRQV�
�H�J� UHPRWH�PDSSHG�VKDUHV��DQG�UHPRYDEOH�GHYLFHV��H�J� 86%�IODVK�GULYH��

�� $V�WKHVH�DFWLRQV�DQG�YLHZLQJ�SUHIHUHQFHV�DUH�WLHG�WR�WKH�XVHU¶V� UHJLVWU\�KLYHV��ZH�
FDQ�FRQQHFW�VSHFLILF�XVHU�DFFRXQW�DQG�VSHFLILF�IROGHU��0RUHRYHU��ZH�FDQ�JHW�
LQIRUPDWLRQ�DERXW�ZKHQ�WKH�IROGHU�KDV�EHHQ�ODVW�DFFHVVHG�� IURP�0$&�WLPHVWDPSV�
FRQWDLQHG�LQ�6KHOO%DJV�

/2&$7,21�2)�6+(//%$*�'$7$

0RVW�IRUHQVLFV�LQYHVWLJDWRUV�DUH�IDPLOLDU�ZLWK�LQFUHGLEOH�DPRXQW�RI�LQIRUPDWLRQ�RQH�FDQ�
JHW�IURP�XVHU¶V�UHJLVWU\�KLYHV��QDPHO\��1786(5�'$7��1RW�HYHU\RQH��KRZHYHU��LV�DV�
ZHOO�DFTXDLQWHG�ZLWK�865&/$66�'$7��DGGLWLRQDO�KLYH��VWRULQJ�YDOXDEOH�GDWD�DERXW�
XVHUV��:KLOH�LQYHVWLJDWLQJ�6KHOO%DJV��ERWK�1786(5�'$7 DQG�865&/$66�'$7 UHJLVWU\�
KLYHV DUH�QHHGHG�
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6KHOO%DJ�LQIRUPDWLRQ�LV GLYLGHG�LQWR���JURXSV�

x ,QIRUPDWLRQ�DERXW�IROGHUV�UHFHQWO\�DFFHVVHG�YLD�([SORUHU WKDW�FDQ�EH�IRXQG�LQ�

R 865&/$66�'$7?/RFDO�6HWWLQJV?6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO?%DJV�
R 865&/$66�'$7?/RFDO6HWWLQJV?6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO?%DJ058��
R 865&/$66�'$7?/RFDO6HWWLQJV?6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO1R5RDP?

%DJV�DQG�
R 865&/$66�'$7?/RFDO6HWWLQJV?6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO1R5RDP?

%DJ058

x ,QIRUPDWLRQ�DERXW�IROGHUV�DFFHVVHG� IURP�'HVNWRS�WKDW�FDQ�EH�IRXQG�LQ��

R 1786(5�'$7? 6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO?%DJV�DQG 1786(5�'$7?
6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO?%DJ058�

R 1786(5�'$7? 6RIWZDUH?0LFURVRIW?:LQGRZV? 6KHOO1R5RDP?%DJV�DQG�
R 1786(5�'$7? 6RIWZDUH?0LFURVRIW?:LQGRZV? 6KHOO1R5RDP?%DJ058

7KHUHIRUH��WR�EHJLQ�D� 6KHOO%DJV�LQYHVWLJDWLRQ��ZH ILUVW�PXVW ORFDWH�WKHVH�UHJLVWU\�KLYHV�
IRU�DOO�XVHUV�SUHVHQW�RQ�WKH�V\VWHP��RU��LI�GRLQJ�WDUJHWHG�LQYHVWLJDWLRQ��KLYHV�VSHFLILF�WR�
VXVSHFW�XVHU�V�RQO\���1786(5�'$7�LV�ORFDWHG�XQGHU�

&�?8VHUV?�XVHUQDPH!? D�N�D���XVHUSURILOH���DQG�865&/$66�'$7�FDQ�EH�
IRXQG�LQ�&�?8VHUV?�XVHUQDPH!?$SS'DWD?/RFDO?0LFURVRIW?:LQGRZV

$W�WKH�WLPH�RI�ZULWLQJ�WKLV�DUWLFOH�WKHUH LV�OLWWOH�LQIRUPDWLRQ�DERXW�DQ\�IRUHQVLFDOO\�
YDOXDEOH�GDWD�WKDW�FDQ EH�JDWKHUHG�IURP�WKH�«?6KHOO1R5RDP?��� KLYHV��7KHUHIRUH��
ZH�ZRQ¶W�PHQWLRQ�WKHP�LQ�WKLV�DUWLFOH��
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6+(//%$* &5($7,21��6758&785(�$1'�
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:KLOH�EURZVLQJ�ILOHV\VWHP�YLD�([SORUHU��6KHOO%DJ�HQWULHV�DUH FUHDWHG�WKH�ILUVW�WLPH�WKH�
IROGHU�LV�RSHQHG��(DFK�GLUHFWRU\�LV�JLYHQ�D�QXPEHU��VWDUWLQJ�ZLWK����6KHOO%DJ HQWULHV�DUH
PRGLILHG�ZKHQ WKH XVHU�FKDQJHV�IROGHU�YLHZ�SUHIHUHQFHV��7KLV�PHDQV�WKDW�WKH�ODVW�ZULWH�
WLPH�RI WKH UHJLVWU\�NH\�PD\�EH WLPH�RI�ODVW�PDQLSXODWLRQ�ZLWK�FRUUHVSRQGLQJ�IROGHU���
$IWHU�RSHQLQJ�WKH�FKLOG�GLUHFWRU\��D�6KHOO%DJ�HQWU\�LV�DGGHG�WR�WKH�ULJKW�VLGH�LQ�WKH�
FRUUHVSRQGLQJ EUDQFK�DQG LV�DVVLJQHG�D�QXPEHU�� LQFUHPHQWLQJ�VR�IDU�WKH�KLJKHVW�
DVVLJQHG�QXPEHU DPRQJ�FKLOG�GLUHFWRULHV�RI�WKH�VDPH�SDUHQW E\�RQH�

:KHQ�ORRNLQJ�DW�6KHOO%DJV��WKH�URRW�GLUHFWRU\�LV�UHSUHVHQWHG�E\ WKH WRSPRVW %DJ058
NH\��,WV�VXENH\V�UHSUHVHQW�FKLOG�EDJV DQG VXEGLUHFWRULHV SODFHG�LQ�WKH�SDUHQW�GLUHFWRU\��
7KH\�DUH�UHIHUUHG�E\�QXPHULF�YDOXH�± �� ������«��ZKLOH�WKHLU�ELQDU\�HQWULHV�VWRUH GHWDLOV�
VXFK�DV�SDWK�WR�WKH�IROGHU DQG ORQJ�DQG�VKRUW�QDPH�RI�GLUHFWRU\��7KXV��ZH�FDQ�
UHFRQVWUXFW�GLUHFWRU\�VWUXFWXUH�DV�LI�ZH�ZHUH�ORRNLQJ�DW�LW�LQ�([SORUHU��

,Q�WKH�ILJXUH����EHORZ�ZH�FDQ�VHH�KRZ�6KHOO%DJV�ORRN�OLNH�LQ WKH UHJLVWU\��7KH�VWUXFWXUH
RI 6KHOO%DJV�FRUUHVSRQGLQJ�WR WKH &��GULYH LV H[SDQGHG��(QWU\�IRU�&�? LV�WKH�WRSPRVW�³�´�
VXENH\�ULJKW�EHORZ�%DJ058�VXENH\��(DFK�RI�WKH ³�´�VXENH\V�UHSUHVHQW�RQH�
VXEGLUHFWRU\�RI�WKH�&�? GULYH��)RU�H[DPSOH��FKLOG�³�´�VWDQGV�IRU�³8VHUV´�GLUHFWRU\��QH[W�
³�´�GHQRWHV�XVHU¶V�KRPH�IROGHU��DQG�LWV�VXENH\V�DUH WKLV�XVHU¶V�GLUHFWRULHV��(QWU\�³�´�
FRQWDLQV�ORQJ�DQG�VKRUW�QDPH�RI�³�,QVWDOO´�GLUHFWRU\��7R�WDNH�D�FORVHU�ORRN�DW�DGGLWLRQDO�
GDWD��VWRUHG�LQ�6KHOO%DJ�HQWULHV��DGGLWLRQDO�SDUVLQJ�LV�QHFHVVDU\�

� )RU�GHHSHU�LQIRUPDWLRQ� RQ�ZKHQ�DUH�6KHOO%DJ� HQWULHV�FUHDWHG�DQG�PRGLILHG��SOHDVH�FKHFN�5HVRXUFHV�LQ�
WKH�HQG�RI�WKLV�GRFXPHQW�� ([FHVVLYH�H[SODQDWLRQ� LV�EH\RQG� VFRSH�RI�WKLV�ZRUN�
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)LJXUH��� 6KHOO%DJV� LQ�:LQGRZV�UHJLVWU\

(DFK�NH\�LQ�%DJ058�KDV�D�YDOXH�058/LVW([��,W�WHOOV�XV�DERXW�ZKLFK�VXEGLUHFWRULHV�ZHUH�
ODVW�DFFHVVHG��/HW¶V�LQVSHFW�WKH�H[DPSOH�EHORZ�

5HJLVWU\�ILOH��&�?8VHUV?8VHU?$SS'DWD?/RFDO?0LFURVRIW?:LQGRZV?8VU&ODVV�GDW
.H\��/RFDO�6HWWLQJV?6RIWZDUH?0LFURVRIW?:LQGRZV?6KHOO?%DJ058?�
/DVW�ZULWH���������������������
9DOXH��058/LVW([��5HJ%LQDU\�
'DWD�����������������������������������������������������������������������
���������������������������))�))�))�))

7KH�GDWD�LV�D�VWULQJ��LQ�ZKLFK�HDFK���E\WHV�UHSUHVHQW�D�QXPEHU�FRUUHVSRQGLQJ�WR�%DJ�
HQWU\��L�H���WR WKH ODVW�RSHQHG�VXEGLUHFWRU\�RI�WKLV�IROGHU��,Q�WKLV�FDVH�� WKH�ODVW�RSHQHG�
VXEGLUHFWRU\�KDV�D�FRUUHVSRQGLQJ�%DJ����VHFRQG�ODVW�RSHQHG�ZDV����WKLUG�ZDV�%DJ���HWF�
:KHQ�D�6KHOO%DJ�LV�RSHQHG��058/LVW([�YDOXHV VKLIW�WR�WKH�ULJKW�DQG�PRVW�UHFHQWO\�
RSHQHG�YDOXH� LV�ZULWWHQ�WR�WKH�OHIWPRVW�SRVLWLRQ��$OO�WLPHVWDPSV�LQ�WKH�WUHH�ZLOO�EH�
UHZULWWHQ�WR�WKH�VDPH� WLPHVWDPS�

:H�ZLOO�XVH�WKLV�EHKDYLRU�RI�058/LVW([�IRU�UHYHDOLQJ�DGGLWLRQDO�LQIRUPDWLRQ�ODWHU�

:KHQ�EHJLQQLQJ�D�QHZ�LQYHVWLJDWLRQ��WLPH�]RQH�VHWWLQJV�RI�WKH�LQYHVWLJDWHG�V\VWHP�
QHHG�WR�EH�GLVFRYHUHG�DQG�UHFRUGHG��7KLV�LV�LPSRUWDQW�EHFDXVH YDULRXV�DUWLIDFWV�VWRUH�
WLPHVWDPSV�LQ�GLIIHUHQWO\��)RU�H[DPSOH��:LQGRZV�UHJLVWU\�NH\¶V�/DVW:ULWH�WLPH LV�
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LQWHUSUHWHG�LQ 87&���$V�ZH�ZLOO�PHQWLRQ�ODWHU��VRPH�RI�WLPHVWDPS�GDWD�ZULWWHQ�LQ�
6KHOO%DJV�FRPH�IURP��0)7��,Q��0)7��DJDLQ��DOO�0$&%�WLPHVWDPSV� LV�VWRUHG�LQ�VDPH�
PDQQHU�DV�LQ�UHJLVWU\��VR�QR�WLPH�VKLIWV DUH�QHFHVVDU\��:KHQ�WLPHVWDPS�LV�DERXW�WR�EH�
ZULWWHQ�LQWR 6KHOO%DJV��LW�LV ILUVW�FRQYHUWHG�WR�87&�WLPH�

.QRZOHGJH�RI�WKH WLPH�]RQH�LV�QHFHVVDU\� WR�FRUUHODWH�UHJLVWU\�LQIRUPDWLRQ�ZLWK�DUWLIDFWV�
ZLWK�WLPHVWDPSV�VWRUHG�LQ�ORFDO�WLPH��)RU�H[DPSOH��ZH�FRXOG�WDNH WKH ODVW�PRGLI\�WLPH�
RI�VXVSLFLRXV�3UHIHWFK�ILOH�DV�LW�LV�GLVSOD\HG�LQ�:LQGRZV�([SORUHU�DV�HVWLPDWHG�ODVW�UXQ�
WLPH�RI�WKH�FRUUHVSRQGLQJ�H[HFXWDEOH��/HW�WKLV�EH���WK 0DUFK�����������������WKH�WLPH�
]RQH�LV�87&����,I�ZH�ZDQW�WR�FKHFN�IRU�D VXVSLFLRXV�6KHOO%DJ�HQWU\��FDUU\LQJ�LQIRUPDWLRQ�
DERXW�QHZ�IROGHU�EURZVHG�DW�WKDW�WLPH��ZH�QHHG�WR�FRQVLGHU WKDW�6KHOO%DJ UHJLVWU\�GDWD�
LV VWRUHG LQ�87&��7KHUHIRUH� ORRN�DW�SHULRG DURXQG��������DV�WKLV�LV�WKH�FRUUHVSRQGLQJ�
87&�WLPH��,W�LV�DOVR�LPSRUWDQW�WR�FKHFN�LI�RXU�SDUVLQJ�WRRO�SUHVHQWV�WKH�LQYHVWLJDWHG�
DUWLIDFW�LQ�87&��RU�LQ�ORFDO�WLPH�VHW�RQ�LQYHVWLJDWRU¶V�V\VWHP �RU�LI�LW�DOORZV�WKH�
LQYHVWLJDWRU�WR�DGMXVW�RXWSXW�VR�WKDW�LW�LV�SUHVHQWHG�LQ�WLPH�]RQH�RI�RULJLQDWLQJ�GHYLFH��

7LPH ]RQH�VHWWLQJV�DUH VWRUHG LQ�6<67(0�UHJLVWU\�KLYH LQ WKH�IROORZLQJ�IROGHU��
&�?:LQGRZV?6\VWHP��?FRQILJ� 3UHFLVH�ORFDWLRQ�RI�WKH�WLPH�]RQH�VXENH\�LV�ORFDWHG�
KHUH��6<67(0? �&XUUHQW&RQWURO6HW!?&RQWURO?7LPH=RQH,QIRUPDWLRQ��7KH�
YDOXH�RI�&XUUHQW&RQWURO6HW�FDQ HDVLO\�EH�ORRNHG�XS�LQ�WKH�6<67(0�?6HOHFW NH\� ,I�
WKH�YDOXH�&XUUHQW�LV�VHW�WR�RQH��WKH�UHVSHFWLYH�SDWK�ZLOO�EH ORFDWHG�KHUH��
6<67(0?&RQWURO6HW���?&RQWURO?7LPH=RQH,QIRUPDWLRQ��9DOXH�
7LPH=RQH.H\1DPH� KROGV�D�VWULQJ�ZLWK�VWDQGDUG�WLPH�]RQH�QDPLQJ��H�J� &HQWUDO�(XURSH�
6WDQGDUG�7LPH���DQG�%LDV�'D\OLJKW�%LDV�GHQRWHV GLIIHUHQFH�EHWZHHQ�FXUUHQW�WLPH�]RQH�
DQG�87&��LQ�PLQXWHV��7KH\�DOVR�WHOO�LI�GD\OLJKW�VDYLQJ�WLPH�LV�VHW�

$QRWKHU�WLPH�UHODWHG�GDWD�WR�FRQVLGHU�LV�VWRUHG�LQ�WKH�UHJLVWU\�NH\ KHUH�
6<67(0?�&XUUHQW&RQWURO6HW!?6HUYLFHV?:��7LPH?3DUDPHWHUV��9DOXH�
1WS6HUYHU�UHYHDOV�QDPH�RI WKH VHUYHU��ZLWK�ZKLFK�WKH�LQYHVWLJDWHG�KRVW�V\QFKURQL]HV�
WKH�FORFN��7\SH�KDV���SRVVLEOH�HQWULHV��173�VWDQGV�IRU�PDQXDOO\� FRQILJXUHG�173�VHUYHU�
V\QFKURQL]DWLRQ��1W�'6�LV�GHIDXOW�VWDQGLQJ�IRU�GRPDLQ�OHYHO�V\QF��DQG�1R6\QF�PHDQV�
WKDW�WKH�GHYLFH�GRHV�QRW�V\QFKURQL]H�LWV�V\VWHP�FORFN ZLWK�DQ\�H[WHUQDO�V\VWHP DW�DOO��

,I�WKH�FORFN�LV�QRW�V\QFHG�FRUUHFWO\��DQ\�WLPHVWDPSV�JDWKHUHG�IURP�WKH�V\VWHP�ZLOO�EH�
PLVOHDGLQJ��QR�PDWWHU�LI�WKH\�ZHUH�FROOHFWHG�IURP WKH UHJLVWU\���0)7�RU�RWKHU��7KLV�PD\�
QRW�FDXVH� WKDW�PXFK� WURXEOH�LQ�FDVH�RI�LVRODWHG�QHWZRUNV��DV�DOO�KRVWV�ZLOO�KDYH�VDPH�
WLPH�VNHZ�DQG�WKH�RYHUDOO�WLPHOLQH�ZLOO�QRW�EH�WKDW�DIIHFWHG��+RZHYHU��RQFH�D�KRVW�ZLWK�
WKH�ZURQJ�FORFN�FRQQHFWV�WR�WKH�V\VWHP�ZLWK�D�GLIIHUHQWO\�V\QFHG�FORFN��QR�PDWWHU�LI�

� 7R�EH�SUHFLVH��UHJLVWU\�/DVW:ULWH�WLPHVWDPSV� DUH�VWRUHG�LQ�),/(7,0(�VWUXFWXUH��ZKLFK� UHSUHVHQWV�WKH�
QXPEHU�RI�����QDQRVHFRQG� LQWHUYDOV�VLQFH�-DQXDU\��������� $�VXFK��WKH\�FDUU\�QR�LQIRUPDWLRQ� DERXW� WLPH�
]RQH� 7KLV����ELW� YDOXH�LV�FRQYHUWLEOH� WR�KXPDQ� UHDGDEOH�GDWHWLPH� IRUPDW�
� �)LOH�/DVW��0RGLILHG�� �)LOH�/DVW��$FFHVVHG���0HWDGDWD�� &KDQJHG� �L�H���0)7�(QWU\�&KDQJHG��� DQG�%LUWK��L�H��
)LOH�&UHDWHG��WLPHVWDPSV
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H[WHUQDO�KRVW�KDV�³FRUUHFW´�WLPH��RI�LI�LW�LV�LQ�VDPH�WLPH�]RQH���DQ\�DUWLIDFWV�SURGXFHG�E\�
PXWXDO� LQWHUDFWLRQ�PD\�EH�VHYHUHO\�DIIHFWHG��)RU�H[DPSOH��HPDLO�VHQG�UHFHLYH� WLPHV�
PD\�EH�LQFRQVLVWHQW��RU�ILOH�WLPHVWDPSV�PD\�GLIIHU�RQ�ERWK�V\VWHPV�ZLWKRXW�GLUHFWO\�
FKDQJLQJ�WKHP�

6LQFH�:LQGRZV�������WKH�GHIDXOW�ILOHV\VWHP�RQ�:LQGRZV�EDVHG�3&�KDV�EHHQ�17)6��2Q�
:LQGRZV�;3��)$7���KDV�EHHQ�TXLWH�ZLGHVSUHDG��DQG�WKLV�ILOHV\VWHP�LV�VWLOO�XVHG�IRU�H�J��
86%�IODVK�GLVNV��([)$7 DQG�5H)6�DUH�RWKHU�ILOHV\VWHPV�WKDW�FDQ�RFFXU�GXULQJ�
LQYHVWLJDWLRQ��+RZHYHU��WKHVH�ILOHV\VWHPV�KDQGOH�WLPHVWDPSV�GLIIHUHQWO\ DQG�WKHUHIRUH��
WKHVH�VKRXOG EH�FRQVLGHUHG�LQ�6KHOO%DJV�LQYHVWLJDWLRQV�

)$7�WLPHVWDPSV�DUH�VWRUHG�XVLQJ�WKH�ORFDO�WLPH�RI�WKH�FRPSXWHU�ZKHUH�WKH\�ZHUH�
JHQHUDWHG DQG�WKH\�RIIHU�ORZHU�SUHFLVLRQ��7KLV�LV�PRVW�PDUNDEOH� LQ�WKH /DVW�$FFHVV�
WLPHVWDPS��DV�LW�RQO\�VKRZV�DFFXUDF\�RI�GD\V�

3$56,1*�6+(//%$*6 :,7+�6+(//%$*6�(;3/25(5

$IWHU�D�QHFHVVDU\�LQWUR�LQWR�WLPH�]RQH�VHWWLQJV�DQG�D�IHZ�ZRUGV�RQ�WLPHVWDPSV�LQ
GLIIHUHQW�ILOHV\VWHPV��ZH ZLOO SURFHHG�ZLWK�6KHOO%DJV�LQYHVWLJDWLRQ�

7KHUH�DUH�PXOWLSOH�IUHHZDUH� WRROV�DYDLODEOH�IRU�SDUVLQJ�6KHOO%DJV��RQH��RU�DFWXDOO\����DUH�
DXWKRUHG�E\�(ULF�=LPPHUPDQ��7KH�ILUVW��6KHOO%DJV�([SORUHU�FRPHV�ZLWK�*8,��ZKLFK�
RIIHUV�FRPIRUWDEOH�XVHU�H[SHULHQFH DQG�LV KDQG\�ZKHQ�SURFHVVLQJ�VPDOOHU�DPRXQWV�RI�
GDWD��+LV�FRPPDQG�OLQH�FRXVLQ��6%(&PG�H[H��DOORZV�\RX�WR�SURFHVV�PXOWLSOH�XVHU�
UHJLVWU\�KLYHV�DW�D�WLPH�DQG�SURGXFHV�FVY�RXWSXW��%RWK WRROV�VXSSRUW�OLYH�UHJLVWU\�
SURFHVVLQJ��DOORZLQJ \RX�WR�SURFHVV�UHJLVWU\�RI�D�PDFKLQH�\RX�DUH�UXQQLQJ�WKH�WRRO�RQ��
,Q�VRPH VFHQDULRV��\RX�FDQ�SURFHVV�H[SRUWHG�UHJLVWU\�KLYHV�RIIOLQH��1RWH�LI�\RX�DUH�
SURFHVVLQJ�OLYH�KLYHV��\RX�QHHG�WR�UXQ�6KHOO%DJV�([SORUHU ZLWK�DGPLQLVWUDWLYH�SULYLOHJHV��
5HJLVWU\�KLYHV�DUH�SURWHFWHG�± ORFNHG�IRU�VWDQGDUG�XVHU�RQ�UXQQLQJ�V\VWHP��DQG�WKXV�QRW�
DFFHVVLEOH� 6KHOO%DJV�([SORUHU �ERWK�*8,�DQG�FRPPDQG�OLQH YHUVLRQ� KDV�VHYHUDO�
DGYDQWDJHV��FRPSDUHG�WR�RWKHU�WRROV�LQ�WKH�ILHOG��,W�SDUVHV�DGGLWLRQDO�WLPHVWDPSV��
LQFOXGHG�LQ�6KHOO%DJ�HQWULHV��0)7�6HTXHQFH�DQG�ILOH�UHFRUG�QXPEHUV� HWF�
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$IWHU�RSHQLQJ�6KHOO%DJV ([SORUHU��ORDG�HLWKHU�OLYH�UHJLVWU\��RU�RIIOLQH�FDSWXUHG�
1786(5�'$7�RU�865&/$66�'$7��6KHOO%DJV�([SORUHU�SDUVHV�WKH�KLYHV�DQG�VKRZV WKH
WUHH�VWUXFWXUH�RI�ILOHV\VWHP��DV�LW�LV�VHHQ�LQ�:LQGRZV�([SORUHU��%HVLGHV�QDPHV�RI�
GLUHFWRULHV�DQG�VXEGLUHFWRULHV�LW�LQFOXGHV�PXOWLSOH�WLPHVWDPSV ZKLFK�PXVW EH�WUHDWHG�
ZLWK�UHVSHFW�WR�IDFWV�PHQWLRQHG�LQ WKH SUHYLRXV�VHFWLRQ�� :LQGRZV�UHJLVWU\�WLPHVWDPSV�
DQG�WKHLU�LQWHUSUHWDWLRQ�

�� 5HJLVWU\�ODVW�ZULWH�WLPH��
D� .H\¶V�/DVW:ULWH�WLPHVWDPS�LV�XSGDWHG ZKHQ D�YDOXH�LV�FKDQJHG�LQ�WKH�

5HJLVWU\�NH\� 7KLV�FRUUHVSRQGV�WR�RSHQLQJ�WKH�IROGHU�RU�FKDQJLQJ�IROGHU�
YLHZ�RSWLRQV� �

�� )LUVW�,QWHUDFWHG�WLPHVWDPS��
D� 7KLV�LQIRUPDWLRQ�FDQ�EH�LQIHUUHG�LQGLUHFWO\�DQG�RQO\�IRU�VRPH�IROGHUV��)LUVW�

LQWHUDFWLRQ�FDQ�EH�GHULYHG�IRU�³ERWWRP�PRVW�DQG�ULJKW�PRVW´�HQWULHV�LQ�
H[SDQGHG�WUHH�VWUXFWXUH�RI %DJ058��8SRQ�RSHQLQJ�QHZ�IROGHU��LWV�
6KHOO%DJ�HQWU\�LV�DGGHG�RQ WKH ULJKW�VLGH�RI�LWV�FRUUHVSRQGLQJ�EUDQFK��
7KHUHIRUH��/DVW�0RGLILHG�WLPH�RI�ERWWRP�PRVW�FKLOG�EDJ�FRUUHVSRQGV�WR�
ILUVW�H[SORULQJ�LWV�SDUHQW�IROGHU��

�� /DVW�,QWHUDFWHG�WLPHVWDPS��
D� $JDLQ��LW�LV QRW�SRVVLEOH�WR�REWDLQ�WKLV�YDOXH�ZLWKRXW�DGGLWLRQDO�LQIRUPDWLRQ��

DQG�LW�FDQQRW�EH�LQIHUUHG�IRU�HYHU\�GLUHFWRU\��:H�FDQ�XVH�058/LVW([�YDOXH�
WR�VHH�ZKLFK�FKLOG�HQWU\�KDV�EHHQ�PRGLILHG�DV�ODVW��7KHQ��/DVW:ULWH�WLPH�
RI�SDUHQW�NH\�LV�WKH�WLPH�RI�ODVW�LQWHUDFWLRQ�ZLWK�VXEGLUHFWRU\�DW�EHJLQQLQJ�
RI�058/LVW([�OLVW��

�� �0)7�GHWDLOV��
D� 7DUJHW�DFFHVVHG�� FUHDWHG�DQG�PRGLILHG�WLPHVWDPSV��17)6�VHTXHQFH�

QXPEHU�HWF� 7KLV GDWD�LV�WKH 0$&�LQIR�RI�IROGHUV��IRXQG�LQ�DQG�FRSLHG�RXW�
IURP��0)7�DW�WKH�WLPH�RI�HQWU\�FUHDWLRQ��7KXV��WKH\�FRUUHVSRQG�WR�0$&�
WLPHV�DW�WLPH�RI�FUHDWLRQ RI�6KHOO%DJ�HQWU\��DQG�WKH\�GRQ¶W�UHIOHFW�DQ\�
IXUWKHU�PRGLILFDWLRQV�RI�WKHVH�LQIRUPDWLRQ�LQ��0)7�

� 5HJLVWU\�NH\¶V�/DVW:ULWH�WLPH�FDQ�EH�PDQLSXODWHG�� ,W�LV�PRUH�GLIILFXOW� WKDQ�VWDQGDUG� WLPHVWRPSLQJ� RI�
ILOHV�DQG�IROGHUV��\HW�QRW�LPSRVVLEOH��,QYHVWLJDWRUV� VKRXOG� EH�DZDUH�RI�LW ZKHQ�ORRNLQJ� DW�6KHOO%DJV� ± RU�
DQ\�RWKHU�UHJLVWU\�NH\V�
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)LJXUH��� 8VU&ODVV�GDW�LQ�6KHOO%DJV� ([SORUHU

,Q�ILJXUH���DERYH��8VU&ODVV�GDW�UHJLVWU\�LV�SDUVHG XVLQJ�6KHOO%DJV�([SORUHU��1RWH�WKDW�
WKH�)LUVW�/DVW�,QWHUDFWHG�WLPHV�DUH�QRW�SUHVHQW�IRU�HYHU\�IROGHU� 058�3RVLWLRQ�UHIOHFWV�
FRQWHQW�RI�058/LVW([�HQWULHV�

0DSSLQJ�RI�6KHOO%DJ�HQWULHV�WR�³'HVNWRS´��³&RQWURO�3DQHO´�DQG�RWKHU�LWHPV�RU�GLUHFWRULHV�
LQ�6KHOO%DJV�([SORUHU��DQG�RWKHU�WRROV�DV�ZHOO��LV�GRQH�WKURXJK�PDSSLQJ�YDOXHV�DW�
VSHFLILF�RIIVHWV��VHH�KH[DGHFLPDO�YLHZ�RI�6KHOO%DJ�HQWU\�DERYH��WR�W\SH�DQG�WUDQVODWLRQ�
RI�*8,'V�WR NQRZQ�LWHPV��

)RU�H[DPSOH�

/HW�WKH�WRSPRVW�%DJ058�³�´�KDYH�YDOXH���ZLWK�KH[DGHFLPDO�FRQWHQW��������)�����$�
�&������������������������������������������������������������������) DW��UG E\WH�
LQGLFDWHV�WKLV�LV�6KHOO%DJ�7\SH�RI�GULYH�OHWWHU��IROORZLQJ�E\WHV�UHSUHVHQW�SDWK�&�?�

,I�7\SH�DW�RIIVHW��[�� LV �[�)� ZH�DUH ORRNLQJ�DW�URRW�IROGHU�6KHOO%DJ��$W�RIIVHW��[��
�IURP�7\SH�ILHOG��ZH�FDQ ILQG ���E\WH�*8,'��0DSSLQJ�RI�ZHOO�NQRZQ�*8,'V�WR�QDPHV
FDQ�EH�VHDUFKHG�IRU�RQOLQH��VHH�5HIHUHQFHV��)RU�H[DPSOH����G��IH���DHD������D�G��
�����E�����G LV�*8,'�IRU ³0\�&RPSXWHU´��LQ�6KHOO%DJV�VHHQ�DV��������)����(���)�'��
���($��$�������$��'���������%��������'�������
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)LJXUH���EHORZ�SUHVHQWV�GHWDLOHG�LQIRUPDWLRQ�DERXW�86%�GULYH��PDSSHG�DV ³(�´��1RWH�
WKDW�WKLV�WKXPE�GULYH�KDV QRW�EHHQ�FRQQHFWHG�WR WKH�V\VWHP�LQ�WLPH�RI�8VU&ODVV�'$7
H[WUDFWLRQ� 'HVSLWH�WKDW��ZH�FDQ�OHDUQ�ZKDW�ILOHV\VWHP�WKLV�GHYLFH�XVHG� �)$7���ZKDW�DUH�
0$&�WLPHV�RI�IROGHUV�LW�FRQWDLQHG��DQG�IRU�VRPH�HQWULHV��WLPH�RI�ILUVW�ODVW�LQWHUDFWLRQ��
7KLV�FDQ�EH�YHU\�KHOSIXO�LQ�FDVHV�� IRU�H[DPSOH ZKHQ�D V\VWHP�JHWV LQIHFWHG�WKURXJK�
H[WHUQDO�GHYLFH�LQVHUWLRQ��

6KHOO%DJV�FDQ�EH�YHU\�XVHIXO�ZKHQ�WKH�LQYHVWLJDWLRQ�LQYROYHV�GDWD�H[ILOWUDWLRQ��)RU�
H[DPSOH��LI�D�XVHU�FRSLHV�GDWD�WR�WKH�86%�WKXPE�GULYH�RU�WR�VRPH�QHWZRUN�ORFDWLRQ��
HYLGHQFH�RI�DFFHVVLQJ�VXFK� ORFDWLRQV�PD\�EH�IRXQG�LQ�6KHOO%DJV��HYHQ�TXLWH�D�ORQJ�WLPH�
DIWHU�WKH�LQFLGHQW�KDSSHQHG� ,QIRUPDWLRQ�ZLOO�EH�SUHVHUYHG�LQ�6KHOO%DJV��WKXV�SURYLGLQJ�
HYLGHQFH�DJDLQVW�WKH�VXVSHFW�GHQ\LQJ�NQRZOHGJH�RU EURZVLQJ�RI�WKHVH�ORFDWLRQV��
&OHDULQJ�6KHOO%DJV�ZLWKRXW�OHDYLQJ�WUDFH�LV�QRW�HDV\��DQG�PHUH�DEVHQFH�RI�6KHOO%DJV�
UDLVHV�VXVSLFLRQ�± DQG�SRLQWV�RXW�KLJKHU�OHYHO�RI�DWWDFNHU¶V�VNLOOV�

)LJXUH��� 6KHOO%DJV� IURP�1786(5�'$7

+RZ�GRHV�WKH�WRRO�NQRZ�DERXW�WKH�ILOHV\VWHP�XVHG� DQ DWWDFKHG�GULYH"�5HPHPEHU�
DOUHDG\�PHQWLRQHG�LQIRUPDWLRQ�FRQWDLQHG�LQ�%DJ058�HQWULHV��QDPHO\��0)7�DQG�LQRGH�
GHWDLOV��)$7���ILOHV\VWHP�PDNHV�VHTXHQFH�QXPEHUV�HTXDO�WR����FRPSDUHG�WR�17)6�
ZKLFK�GRHV�DVVLJQV�HYHU\�0)7�HQWU\�D�QRQ]HUR�YDOXH�RI�VHTXHQFH� QXPEHU DQG�ILOH�
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HQWU\� 6LPLODU�EHKDYLRU�FDQ�EH�REVHUYHG�ZLWK�([)$7�GHYLFHV��6HTXHQFH� QXPEHU�ZLOO�EH�
]HUR��2QO\�ILOH�HQWU\�ZLOO�EH�SUHVHQW�IRU�)$7�DQG�([)$7�
7R�GLIIHUHQWLDWH�EHWZHHQ�)$7�DQG�([)$7��GLIIHUHQFH�LQ�DFFXUDF\� RI�WLPHVWDPSV�FDQ�EH�
OHYHUDJHG��)$7�VWRUHV�/DVW�$FFHVV�7LPH�ZLWK�SUHFLVLRQ�RI�GD\V��VR�GDWD�OLNH�GG�PP�\\\\�
���������87&�ZLOO�EH�UHFRUGHG��([)$7�ZLOO�SURYLGH�/DVW�$FFHVV�7LPH�ZLWK�SUHFLVLRQ�RI���
VHFRQGV��

&RQVLGHU D VFHQDULR�ZKHQ�D�WKXPE�GULYH�LV�LQVHUWHG�LQWR�FRPSXWHU��)ROGHUV�PD\�EH�
DOUHDG\�SUHVHQW�WKHUH� WKH XVHU�PD\�FRS\�RU�PRYH�VRPH�GLUHFWRU\�IURP�ORFDO�V\VWHP�WR�
WKLV�GULYH�DQG�WDNH�WKHP�DZD\��)LOHV�PD\�EH�FKDQJHG RQ�H[WHUQDO�V\VWHP��RULJLQDO�
GHOHWHG�IURP�86%��UHSODFHG�E\�XSGDWHG�IROGHUV DQG�FRSLHG�EDFN�WR�RULJLQDO�ORFDWLRQ��:LOO
WKHVH�DFWLRQV�LQIOXHQFH�6KHOO%DJ�LQIRUPDWLRQ"�:KDW�LI�H[WHUQDO�V\VWHP�ZKHUH�WKHVH�ILOHV�
KDYH�EHHQ�PRGLILHG�LV�LQ�GLIIHUHQW�WLPH�]RQH��DQG�ZKDW�LPSDFW�ZRXOG�KDYH�17)6�YV��)$7�
IRUPDWWHG�GULYH" )URP�LQIRUPDWLRQ�VKDUHG�LQ�SUHYLRXV�VHFWLRQV��DQVZHUV VKRXOG�EH�
GHGXFWLEOH��7R�SURYH�WKHP��ZH�PDGH�D�IHZ�H[SHULPHQWV�DQG�REVHUYHG�FKDQJHV�IURP�
ILOHV\VWHP� DQG�6KHOO%DJV��

2Q�WKH�³&�´ GULYH�RI�:LQGRZV����PDFKLQH �EXLOG���������ZH�FUHDWHG�D�IROGHU�ZLWK
VHYHUDO�VXE� DQG�VXEIROGHUV��:H�WKDQ�FRSLHG�WKLV�IROGHU�WR�)$7��� DQG�17)6� IRUPDWWHG�
86%�IODVK�GULYHV�DQG�WRRN�LW�WR�H[WHUQDO�V\VWHP�RI�WKH�VDPH�26�EXLOG��:H�SHUIRUPHG�
VHYHUDO�DFWLRQV��REVHUYHG�WKHLU�LQIOXHQFH�RQ�6KHOO%DJV�DQG�VXPPDUL]HG� UHVXOWV�LQ�WDEOHV�
EHORZ�

/RFDO�V\VWHP�WLPH�]RQH� 87&�����ORFDO�WLPH�a����� DQG�ODWHU

86%�IRUPDW��)$7�� DQG�17)6

([WHUQDO�V\VWHP�WLPH�]RQH� 87&����ORFDO�WLPH�a����� DQG�ODWHU

6KHOO%DJV�([SORUHU�WLPH�]RQH� 87&

� ,Q�([)$7��0RGLI\�DQG�&UHDWH�WLPHVWDPSV�ZLOO�KDYH�JUDQXODULW\�RI����PV��FRPSDUHG�WR��V�LQ�)$7��17)6�
SURYLGHV�HYHQ�JUHDWHU�SUHFLVLRQ�RI����QV��+RZHYHU��KRZ�SUHFLVH�GDWD�ZH�JHW�ODUJHO\�GHSHQGV� RQ�WRR O�
XVHG�IRU�SDUVLQJ� GDWD�
� 7LPHV�REVHUYHG�RQ�ORFDO�DQG�H[WHUQDO� V\VWHP�FRPH�IURP��6WDQGDUG� ,QIRUPDWLRQ� DWWULEXWH� LQ��0)7 �
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&RS\LQJ�WR�)$7���GHYLFH

'LUHFWRU\�
QDPH

&UHDWH �%� 0RGLI\ �0� $FFHVV �$� 1RWH

/RFDO�
V\VWHP

&�?WHVW �����������
�����

�����������
�����

�����������
�����

86%�LQ�
ORFDO�
V\VWHP

'�?WHVW �����������
�����

�����������
�����

�����������
�����

'LUHFWRU\�
FRSLHG�WR�
86%�DQG�
RSHQHG�WKHUH

86%�LQ�
H[WHUQDO�
V\VWHP

(�?WHVW �����������
�����

�����������
����

�����������
�����

86%�LQVHUWHG�
LQWR�H[WHUQDO�
V\VWHP�DQG�
RSHQHG�WKHUH

([WHUQDO�
V\VWHP

'�?WHVW �����������
�����

�����������
�����

�����������
�����

)LOHV�FRSLHG�
WR�H[WHUQDO�
V\VWHP

([WHUQDO�
V\VWHP

'�?WHVW �����������
�����

�����������
�����

�����������
�����

'LUHFWRU\�
PRGLILHG�RQ�
H[WHUQDO�
V\VWHP

2ULJLQDO�IROGHU�GHOHWHG�IURP�86%��XSGDWHG�IROGHUV�FRSLHG�WR�86%�DQG�WUDQVIHUHG�WR�RULJLQDWLQJ�
V\VWHP� $V�WKH�ORFDWLRQ�LW�LV�WKH�VDPH��HYHQ�DIWHU�FRS\LQJ�XSGDWHG�IROGHU�FUHDWLRQ�WLPH�GLG�QRW�
FKDQJH�
86%�
EDFN�WR�
ORFDO�
V\VWHP

'�?WHVW �����������
������

�����������
�����

�����������
�����

7LPH�LV�IURP�
GLIIHUHQW�WLPH�
]RQH�

/RFDO�
V\VWHP

&�?WHVW �����������
�����

�����������
�����

�����������
�����

0RGLI\�DQG�
DFFHVV� WLPH�
XSGDWHG�IURP�
86%

6KHOO%DJV�'DWD
'LUHFWRU\�
QDPH

7DUJHW&UHDWHG 7DUJHW0RGLILHG 7DJUHW$FFHVVHG 5HJLVWU\�
/DVW:ULWH

6%�/RFDO�
V\VWHP

&�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
������������

6%�86%�
LQ�ORFDO�
V\VWHP

'�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
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6%�86%�
LQ�
H[WHUQDO�
V\VWHP

(�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
�������������
�9LHZLQJ�
SUHIHUHQFHV�
FKDQJH�RQ�
86%�

6%�
([WHUQDO�
V\VWHP

'�?WHVW �����������
������������

�����������
��������

�����������
��������

�����������
������������

2ULJLQDO�IROGHU�GHOHWHG�IURP�86%��XSGDWHG�IROGHUV�FRSLHG�DQG�WUDQVIHUHG�WR�RULJLQDWLQJ�
V\VWHP� 6KHOO%DJV�VWRUHV�RULJLQDO�0)7�WLPHVWDPSV�
6%�86%�
EDFN�WR�
ORFDO�
V\VWHP

'�?WHVW ������������ �����������
������������

�����������
������������

�����������
�������������
�VDPH��
EHFDXVH�
SUHIHUHQFHV�
ZHUH�QRW�
FKDQJHG�

6%�EDFN�
WR�ORFDO�
V\VWHP

&�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
������������

:H�FDQ�REVHUYH�WKDW�WKH�ZD\�)$7���XQGHUVWDQGV�WLPH�]RQH�SURGXFHV�VHYHUDO�VWUDQJH�
WKLQJV�ZKLOH�FRS\LQJ�IROGHUV�WR�DQG�IURP�GHYLFHV�XVLQJ�WKLV�ILOHV\VWHP��7LPH�LV�VWRUHG�DV�
ORFDO��VR�ZKHQ�ZH�PRYHG�IURP�D�³HDUOLHU´�WLPH�]RQH�WR�D�³ODWHU´�RQH��UHO\LQJ�VROHO\�RQ�
:LQGRZV�([SORUHU�ZH�FDQ�VHH�ILOHV�DQG�IROGHUV�FUHDWHG�³LQ�WKH�IXWXUH´��+RZHYHU��
6KHOO%DJV�DUH�ILUVW�FRQYHUWHG�WR�87&�DQG�RQO\�DIWHU�WKDW�DUH�ZULWWHQ�LQWR�UHJLVWU\��
6KHOO%DJV�WLPHVWDPSV�DUH�WKHUHIRUH�DOZD\V�LQ�87& �UHVS��VWRUHG�LQ�),/(7,0( VWUXFWXUH���

'HVSLWH�DQ\�FKDQJH�WKDW�RFFXUUHG�RXWVLGH��ZKHQ�IROGHU�LV FRSLHG�EDFN�WR�RULJLQDO�
ORFDWLRQ��ZKLFK�UHPDLQHG�LQWDFW�LQ�WKH�PHDQWLPH��VR�ERWK�IROGHUV�ZHUH�PHUJHG���LQ�
6KHOO%DJV�DUH�VWLOO�RULJLQDO�0$&�WLPHVWDPSV�DVVRFLDWHG�ZLWK�WKDW�IROGHU��FRPLQJ�IURP�
0)7�DQG�IURP�WLPH�RI�ILUVW�EURZVLQJ�WKLV�IROGHU� (YHQ�ZKHQ�VXEGLUHFWRULHV�ZHUH�HGLWHG�
RXWVLGH�WKH�V\VWHP�
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&RS\LQJ WR�17)6�IRUPDWWHG�GHYLFH

'LUHFWRU\�
QDPH

&UHDWH�&� 0RGLI\�0� $FFHVV �$� 1RWH

/RFDO�
V\VWHP

&�?WHVW �����������
�����
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�����������
�����

86%�LQ�
ORFDO�
V\VWHP

(�?WHVW �����������
����� �HTXDOV�
WLPH�RI�
FRS\LQJ�
IROGHU�WR�86%�
VWLFN�
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�����

�����������
�����

'LUHFWRU\�
FRSLHG�WR�
86%�DQG�
RSHQHG�WKHUH

86%�LQ�
H[WHUQDO�
V\VWHP

)�?WHVW �����������
�����

�����������
�����

�����������
�����

86%�LQVHUWHG��
IROGHU�
EURZVHG��
7LPH�]RQH LV
UHIOHFWHG�

7KLV�WLPH�ZH�FRSLHG�IROGHU�WR�QHZ�ORFDWLRQ���WLPHV��$IWHU�ILUVW�FRS\LQJ��ZH�RSHQHG�WKH�
IROGHU�VR�WKDW�WKH�6KHOO%DJ�LV�FUHDWHG��7KDQ��ZH�GHOHWHG�LW�DQG�FRSLHG�RQFH�PRUH�
([WHUQDO�
V\VWHP

&�?WHVW �����������
����

�����������
����

�����������
����

�VW�FRS\�WR�
H[WHUQDO�
V\VWHP�DQG�
GHOHWH�IROGHU�

([WHUQDO�
V\VWHP

&�?WHVW �����������
������

�����������
�����

�����������
�����

�QG�FRS\�RI�
GLUHFWRU\�WR�
H[WHUQDO�
V\VWHP

([WHUQDO�
V\VWHP

&�?WHVW �����������
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�����������
�����
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'LUHFWRU\�
PRGLILHG�RQ�
H[WHUQDO�
V\VWHP

2ULJLQDO�IROGHU�ZDV�GHOHWHG�IURP�86%��XSGDWHG�IROGHUV�ZHUH�FRSLHG�DQG�WUDQVIHUHG�WR�
RULJLQDWLQJ�V\VWHP��EXW�WKLV�WLPH�WR�QHZ�ORFDWLRQ�LQ�WKH�VDPH�SDUHQW�GLUHFWRU\�&�?�
86%�
EDFN�WR�
ORFDO�
V\VWHP

(�?WHVW �����������
�����

�����������
�����

�����������
�����

17)6�GLG�QRW�
SUHVHUYH�
ORFDO�WLPH�
IURP�RWKHU�
GHYLFH

/RFDO�
V\VWHP

&�?�?WHVW �����������
�����

�����������
�����

�����������
�����

7LPH�RG�
FRS\LQJ�
IROGHUV
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6KHOO%DJV�'DWD

7DUJHW&UHDWHG 7DUJHW0RGLILHG 7DJUHW$FFHVVHG 5HJLVWU\�
/DVW:ULWH

6%�/RFDO�
V\VWHP

&�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
�������������
�HGLWLQJ�
IROGHU�
SUHIHUHQFHV�

6%�86%�
LQ�ORFDO�
V\VWHP

(�?WHVW �����������
������������

�����������
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6%�86%�
LQ�
H[WHUQDO�
V\VWHP

)�?WHVW �����������
������������
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+HUH�ZH�FDQ�VHH�WKDW�0)7�WLPHVWDPSV�IURP�ILUVW�SUHVHQFH�RI�GLUHFWRU\�DUH�SUHVHUYHG
6%�
([WHUQDO�
V\VWHP

&�?WHVW �����������
��������

�����������
��������

�����������
��������

�����������
������������

2ULJLQDO�IROGHU�ZDV�GHOHWHG�IURP�86%��XSGDWHG�IROGHUV�ZHUH�FRSLHG�DQG�WUDQVIHUHG�WR�
RULJLQDWLQJ�V\VWHP��EXW�WKLV�WLPH�WR�QHZ�ORFDWLRQ LQ�WKH�VDPH�SDUHQW�GLUHFWRU\�&�?�
6%�86%�
EDFN�WR�
ORFDO�
V\VWHP

(�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
������������

6%�EDFN�
WR�ORFDO�
V\VWHP

&�?�?WHVW �����������
������������

�����������
������������

�����������
������������

�����������
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&RPSDULQJ�WKLV�ZLWK�SUHYLRXV�H[SHULPHQWV�ZLWK�)$7���86%�GHYLFH�� WKH�GLIIHUHQFHV�DUH�
FOHDU��UHVROXWLRQ�RI�/DVW�$FFHVV�WLPHV��DQG�WLPHVWDPSV�RQ�86%�DUH�QRW�SUHVHUYLQJ�WLPH�
VHWWLQJV�RI�H[WHUQDO�V\VWHP��$JDLQ��6KHOO%DJV�LQIRUPDWLRQ�ZHUH�FRQYHUWHG�WR�87&�DQG�
DIWHU�WKDW�ZULWWHQ�WR�UHJLVWU\�

2QH�ODVW�P\VWHU\�WR�EH�VROYHG��,I�RQH�WLPH ]RQH�LV�87&�� DQG�RWKHU�LV�87&�� (DVWHUQ�
7LPH��ZK\�LV�WLPHVWDPS�GLIIHUHQFH�� KRXUV��QRW��"�$QVZHU�LV�LQ�WKH�GDWH��RQ���WK�
0DUFK��86$ DOUHDG\�XVHG GD\OLJKW�VDYLQJ�WLPH��DOWKRXJK�DFFRUGLQJ�WR�FORFN�RQ�V\VWHP��
WLPH�]RQH�LV�VWLOO�87&����,Q�IDFW��LW�LV�87&����2Q�WKH�RULJLQDWLQJ�V\VWHP��WLPH�VKLIW�KDV�
QRW�WDNHQ�SODFH�\HW��DQG�VR�WLPH�]RQH�LV�WUXH�87&����
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3$56,1*�6+(//%$*6�:,7+�5(*5,33(5

$QRWKHU ZHOO�NQRZQ�WRRO�ZKLFK�SDUVHV�6KHOO%DJV�GDWD�LV�5HJ5LSSHU��7KH�WRRO� ZULWWHQ�LQ�
3HUO�LV�DYDLODEOH�DFURVV GLIIHUHQW�SODWIRUPV��3OXJLQ�VKHOOEDJV�FDQ�EH�UXQ�DJDLQVW�
8VU&ODVV�GDW�KLYH�WR�JHW�UHDGDEOH�RXWSXW��OLNH FRPPDQG�OLQH�YHUVLRQ�RI�
6KHOO%DJV([SORUHU�

7DEOH��� 6QLSSHW� RI�5HJ5LSSHU
V�6KHOO%DJV� SOXJLQ

&21&/86,21

:LQGRZV�6KHOO%DJV�DUH DQ LQYDOXDEOH�DUWLIDFW�ZKHQ�LW�FRPHV� WR�XVHU�ILOH�IROGHU�
NQRZOHGJH�LQYHVWLJDWLRQ��7KH\�SUHVHUYH�SRWHQWLDOO\�KLVWRULFDO�GDWD�RQ�ZKDW�GLUHFWRULHV�
KDYH�EHHQ�EURZVHG�RQ�WKH�V\VWHP�DQG�DOORZV�PDSSLQJ�DFWLRQV�WR�VSHFLILF�XVHUV��1RW�
RQO\�LW�VWRUHV�GDWD�DERXW�ORFDO�IROGHU�DFFHVV��EXW�DOVR�QHWZRUN�ORFDWLRQV��H[WHUQDO�GULYHV��
RQOLQH�VKDULQJ�HWF��:H�GLVFXVVHG�YDULRXV�VFHQDULRV�WR�REVHUYH�KRZ�6KHOO%DJ�LQIRUPDWLRQ�
PD\�RU�PD\�QRW�EH�DIIHFWHG�E\�XVDJH�RI�GLIIHUHQW�ILOHV\VWHP�RU�FKDQJHV�LQ�WLPH�]RQH��
7KHUH�DUH�VHYHUDO�IUHHZDUH�WRROV�DYDLODEOH�IRU�6KHOO%DJV�SDUVLQJ��DQG�FRPPHUFLDO�
IRUHQVLFV�VXLWHV��(Q&DVH��0DJQHW�$;,20�HWF���SDUVH�WKHP�DV�ZHOO��6KHOO%DJV�DUH�
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LPSRUWDQW�DUWLIDFW�WKDW�HYHU\�LQYHVWLJDWRU�VKRXOG�EH�ZHOO�IDPLOLDU�ZLWK�WR�PDNH�EHVW�XVH�
RI�LQIRUPDWLRQ�LW�FDQ�SURYLGH�

5()(5(1&(6

+DUODQ�&DUYH\��:LQGRZV�5HJLVWU\�)RUHQVLFV��$GYDQFHG�'LJLWDO�)RUHQVLF�$QDO\VLV�RI�WKH�
:LQGRZV�5HJLVWU\��QG�(GLWLRQ��6\QJUHVV����HGLWLRQ��$SULO���������

9LQFHQW�/R��:LQGRZV�6KHOO%DJ�)RUHQVLFV�LQ'HSWK ± &DVH�6WXG\��
KWWSV���ZZZ�VDQV�RUJ�UHDGLQJ�URRP�ZKLWHSDSHUV�IRUHQVLFV�ZLQGRZV�VKHOOEDJ�IRUHQVLFV�
LQ�GHSWK��������8SGDWHG�RQ�1RY ��� ����

(ULF�=LPPHUPDQ¶V�7RROV��KWWSV���HULF]LPPHUPDQ�JLWKXE�LR���LQGH[�PG

5HJ5LSSHU�JLWKXE�UHSR��KWWSV���JLWKXE�FRP�NH\GHW���5HJ5LSSHU���


