
� � �

�
$�8VHU�,QWHUIDFH�)UDPHZRUN�IRU�6XSSRUWLQJ�
,QIRUPDWLRQ�0DQDJHPHQW�7DVNV�LQ�+D\VWDFN�

�
E\�
�

'DYLG�)UDQoRLV�+X\QK�
�

6XEPLWWHG�WR�WKH�'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�
�

LQ�SDUWLDO�IXOILOOPHQW�RI�WKH�UHTXLUHPHQWV�IRU�WKH�GHJUHH�RI�
�

0DVWHU�RI�6FLHQFH�LQ�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�
�

DW�WKH�
�

0$66$&+86(776�,167,787(�2)�7(&+12/2*<�
�

0D\������
�

��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�������$OO�ULJKWV�UHVHUYHG��
�
�
�
$XWKRU� �����������������������������������������������������������������������������������������������������������������������������
� 'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�
� 0D\����������
�
�
&HUWLILHG�E\� ���������������������������������������������������������������������������������������������������������������������
� 'DYLG�5��.DUJHU�
� 3URIHVVRU�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�
� 7KHVLV�6XSHUYLVRU�
�
�
$FFHSWHG�E\� ��������������������������������������������������������������������������������������������������������������������
� $UWKXU�6PLWK�
� &KDLUPDQ��'HSDUWPHQWDO�&RPPLWWHH�RQ�*UDGXDWH�6WXGHQWV�



� � �

�
$�8VHU�,QWHUIDFH�)UDPHZRUN�IRU�6XSSRUWLQJ�
,QIRUPDWLRQ�0DQDJHPHQW�7DVNV�LQ�+D\VWDFN�

�
E\�

'DYLG�)UDQoRLV�+X\QK�
�

6XEPLWWHG�WR�WKH�'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�
RQ�0D\�����������LQ�SDUWLDO�IXOILOOPHQW�RI�WKH�UHTXLUHPHQWV�IRU�WKH�GHJUHH�RI�

0DVWHU�RI�6FLHQFH�LQ�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�
�
�
$EVWUDFW�
7KH�PHDQV�IRU�VDWLVI\LQJ�EDVLF�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�LQ�WRGD\·V�RSHUDWLQJ�HQYLURQPHQWV�
FRPH�IURP�WKH�DPDOJDPDWLRQ�RI�VXSSRUW�LPSOHPHQWHG�E\�LQGLYLGXDO��GLVSDUDWH�DSSOLFDWLRQV��6LQFH�
HDFK�DSSOLFDWLRQ�LV�PRUH�WKDQ�RIWHQ�GHYHORSHG�LQGHSHQGHQWO\�RI�WKH�RWKHUV��WKH�XQLRQ�RI�WKHLU�
VXSSRUW�VWLOO�OHDYHV�ZLGH�JDSV�LQ�ZKLFK�XVHUV·�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�DUH�QRW�SURYLGHG�IRU��
� 7KLV�WKHVLV�DGYRFDWHV�WKDW�WKH�VXSSRUW�IRU�EDVLF�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�EH�SURYLGHG�E\�
WKH�LQIUDVWUXFWXUH�RI�DQ\�HQYLURQPHQW��VR�WR�H[SRVH�D�XQLIRUP�H[SHULHQFH�IRU�PDQDJLQJ�LQIRUPDWLRQ��
)LYH�GLIIHUHQW�DVSHFWV�RI�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�DUH�LGHQWLILHG�WR�VHUYH�DV�WKH�IRFXV�IRU�RXU�
LQLWLDO�LQYHVWLJDWLRQ��H[SUHVVLQJ��SHUFHLYLQJ��ORFDWLQJ��PDQLSXODWLQJ��DQG�RUJDQL]LQJ�LQIRUPDWLRQ��
� )URP�WKHVH�ILYH�DVSHFWV��SULQFLSOHV�IRU�EXLOGLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV�DUH�
VXJJHVWHG��$�FHQWUDOL]HG��H[SUHVVLYH�GDWD�PRGHOLQJ�IUDPHZRUN�LV�DGYRFDWHG�DV�EHLQJ�FUXFLDO�WR�
DFKLHYH�FRKHUHQF\�LQ�WKH�XVHU�LQWHUDFWLRQ�H[SHULHQFH��9LHZ�EDVHG�SUHVHQWDWLRQ�VFKHPHV�DUH�SURSRVHG�
IRU�IOH[LEO\�SURMHFWLQJ�LQWHUQDO�GDWD�WR�WKH�8,��$QG�SHUYDVLYH�VXSSRUW�IRU�REMHFW�RULHQWHG�8,�
PDQLSXODWLRQV�LV�FDOOHG�IRU�WR�PDNH�WKH�LQWHUDFWLRQ�H[SHULHQFH�VFDODEOH��
� $�XVHU�LQWHUDFWLRQ�H[SHULHQFH�IRU�RXU�+D\VWDFN�LQIRUPDWLRQ�PDQDJHPHQW�SODWIRUP�LV�WKHQ�
GHVLJQHG�EDVHG�RQ�WKRVH�SULQFLSOHV��)LQDOO\��WKH�GHVLJQ�UDWLRQDOHV�DQG�LPSOHPHQWDWLRQ�GHWDLOV�RI�
+D\VWDFN·V�XVHU�LQWHUIDFH�IUDPHZRUN�DUH�GLVFXVVHG��
�
7KHVLV�6XSHUYLVRU��'DYLG�5��.DUJHU�
7LWOH��3URIHVVRU�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�
�



� � �

$FNQRZOHGJHPHQWV�

,�ZRXOG�OLNH�WR�WKDQN�DOO�PHPEHUV�RI�WKH�+D\VWDFN�JURXS�ZKRVH�KHOSIXO�FRPPHQWV��LGHDV��DQG�
GLVFXVVLRQV�KHOSHG�VKDSH�PDQ\�DVSHFWV�RI�P\�UHVHDUFK��

,�WKDQN�P\�DGYLVRU�'DYLG�5��.DUJHU�IRU�KLV�LQVLJKWV�DQG�JXLGDQFH��DQG�IRU�PDQ\�KRXUV�RI�WLUHOHVV�
GLVFXVVLRQV�RQ�WKH�WRSLFV�UHOHYDQW�WR�WKLV�WKHVLV��

,�ZRXOG�OLNH�WR�WKDQN�1LSSRQ�7HOHJUDSK�DQG�7HOHSKRQH�&RUSRUDWLRQ�DQG�,%0�IRU�WKHLU�ILQDQFLDO�
VXSSRUW��

,�ZRXOG�OLNH�WR�WKDQN�DOO�RI�P\�IULHQGV�IRU�WKHLU�HQFRXUDJHPHQW�DQG�VXSSRUW��

/DVW�EXW�DEVROXWHO\�QRW�OHDVW��,�WKDQN�P\�SDUHQWV�IRU�DOO�WKHLU�VDFULILFHV�DQG�HQFRXUDJHPHQWV��DQG�IRU�
WKHLU�EHOLHI�LQ�PH�



� � �



� � �

7DEOH�RI�&RQWHQWV�
�

&+$37(5��� ,QWURGXFWLRQ ���������������������������������������������������������������������������������������������������������
���� 7KH�,QIRUPDWLRQ�0DQDJHPHQW�7DVNV ���������������������������������������������������������������������������������������������� ���
���� ([SUHVVLQJ�,QIRUPDWLRQ��������������������������������������������������������������������������������������������������������������������� ���

������ ,QFRPSOHWH�6FKHPDV��������������������������������������������������������������������������������������������� ���
������ /DFN�RI�6\QHUJ\�%HWZHHQ�6FKHPDV ���������������������������������������������������������������������� ���
������ /DFN�RI�*HQHULF�6FKHPDV������������������������������������������������������������������������������������� ���
������ /DFNLQJ�1DPLQJ�6FKHPHV ������������������������������������������������������������������������������������ ���

���� /RFDWLQJ�,QIRUPDWLRQ������������������������������������������������������������������������������������������������������������������������� ���
������ ,QGLUHFW�$FFHVV����������������������������������������������������������������������������������������������������� ���
������ 1R�6LQJOH�6WDUWLQJ�3RLQW �������������������������������������������������������������������������������������� ���
������ /LPLWHG�4XHU\�6XSSRUW�)RU�1RQ�)LUVW�&ODVV�,QIRUPDWLRQ ���������������������������������� ���
������ 1R�4XHU\�6XSSRUW�)RU�&URVV�'RPDLQ�,QIRUPDWLRQ �������������������������������������������� ���

���� 3HUFHLYLQJ�,QIRUPDWLRQ���������������������������������������������������������������������������������������������������������������������� ���
������ 'LIIHUHQW�5HQGHULQJV�������������������������������������������������������������������������������������������� ���
������ 0LVVLQJ�,QIRUPDWLRQ��������������������������������������������������������������������������������������������� ���

����2UJDQL]LQJ�,QIRUPDWLRQ��������������������������������������������������������������������������������������������������������������������� ���
������ 6HJUHJDWLRQ�E\�7\SH �������������������������������������������������������������������������������������������� ���
������ 'LIIHUHQW�0HFKDQLVPV�IRU�2UJDQL]DWLRQ�������������������������������������������������������������� ���
������ 0L[LQJ�&RQFHSWV�RI�$FFHVV�/RFDWLRQ�DQG�&ODVVLILFDWLRQ������������������������������������� ���
������ 2UJDQL]DWLRQ�1RW�6KDUDEOH���������������������������������������������������������������������������������� ���

����0DQLSXODWLQJ�,QIRUPDWLRQ ����������������������������������������������������������������������������������������������������������������� ���
������ ,QWHU�DSSOLFDWLRQ�,QFRQVLVWHQFLHV������������������������������������������������������������������������� ���
������ ,QWUD�DSSOLFDWLRQ�,QFRQVLVWHQFLHV ������������������������������������������������������������������������ ���

���� 3UREOHP�6WDWHPHQW ����������������������������������������������������������������������������������������������������������������������������� ���
���� 6WUXFWXUH�RI�7KHVLV������������������������������������������������������������������������������������������������������������������������������ ���

&+$37(5��� %DFNJURXQG�:RUN �����������������������������������������������������������������������������������������������
���� ,QWUD�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�$XWRPDWLRQ������������������������������������������������������������������������� ���

������ 8VHU�,QWHUIDFH�0DQDJHPHQW�6\VWHPV��8,06HV� �������������������������������������������������� ���
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������ 0RGHO�%DVHG�,QWHUIDFH�'HVLJQHUV ����������������������������������������������������������������������� ���
���� ,QWUD�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�'HVLJQ���������������������������������������������������������������������������������� ���
���� ,QWHU�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�,QWHJUDWLRQ �������������������������������������������������������������������������� ���
���� ,QWHU�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�5H�DUFKLWHFWXUH ������������������������������������������������������������������� ���

������ 7KH�/LVS�0DFKLQH ������������������������������������������������������������������������������������������������ ���
������ 2EMHFW�%URNHUDJHV ����������������������������������������������������������������������������������������������� ���
������ 7KH�:HE ��������������������������������������������������������������������������������������������������������������� ���
������ 7KH�6HPDQWLF�:HE������������������������������������������������������������������������������������������������ ���
������ 7KH�9LHZV�6\VWHP������������������������������������������������������������������������������������������������� ���

&+$37(5��� $SSURDFK ��������������������������������������������������������������������������������������������������������������
���� 3ULQFLSOHV ���������������������������������������������������������������������������������������������������������������������������������������������� ���

������ 5HIDFWRU�VXSSRUW�IRU�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV ������������������������������������������ ���
������ 7R�DFKLHYH�FRKHUHQF\��XVH�D�FHQWUDOL]HG��H[SUHVVLYH�GDWD�PRGHOLQJ�IUDPHZRUN� ���
������ 3UHVHQW�LQIRUPDWLRQ�LQ�WKH�IRUPV�ILWWLQJ�WKH�QDWXUH�RI�WKDW�LQIRUPDWLRQ �������������� ���
������ 6XSSRUW�REMHFW�RULHQWHG�8,�PDQLSXODWLRQV�SHUYDVLYHO\ ��������������������������������������� ���

����+D\VWDFN·V�8VHU�,QWHUDFWLRQ�([SHULHQFH ����������������������������������������������������������������������������������������� ���
������ ([SUHVVLQJ�,QIRUPDWLRQ ��������������������������������������������������������������������������������������� ���
������ 3HUFHLYLQJ�,QIRUPDWLRQ���������������������������������������������������������������������������������������� ���
������ /RFDWLQJ�,QIRUPDWLRQ������������������������������������������������������������������������������������������� ���
������ 0DQLSXODWLQJ�,QIRUPDWLRQ ����������������������������������������������������������������������������������� ���
������ 2UJDQL]LQJ�,QIRUPDWLRQ��������������������������������������������������������������������������������������� ���

���� &RQWULEXWLRQV��������������������������������������������������������������������������������������������������������������������������������������� ���
&+$37(5��� 7KH�+D\VWDFN�3ODWIRUP���������������������������������������������������������������������������������������

���� $UFKLWHFWXUH�2YHUYLHZ����������������������������������������������������������������������������������������������������������������������� ���
������ 5')�6WRUHV�DQG�5')�&RQWDLQHUV ������������������������������������������������������������������������ ���
������ 6HUYLFHV�DQG�$JHQWV ��������������������������������������������������������������������������������������������� ���
������ 8VHU�,QWHUIDFH�)UDPHZRUN ���������������������������������������������������������������������������������� ���

���� %DVLF�'DWD�0RGHOV ������������������������������������������������������������������������������������������������������������������������������ ���
������ &ROOHFWLRQV ����������������������������������������������������������������������������������������������������������� ���
������ /LVWV���������������������������������������������������������������������������������������������������������������������� ���

���� $GHQLQH ������������������������������������������������������������������������������������������������������������������������������������������������ ���
&+$37(5��� 8VHU�,QWHUIDFH�)UDPHZRUN�'HVLJQ�5DWLRQDOHV ������������������������������������������������
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���� ,QIRUPDWLRQ�7UDQVIRUPDWLRQV����������������������������������������������������������������������������������������������������������� ���
���� 9LHZ�$EVWUDFWLRQ �������������������������������������������������������������������������������������������������������������������������������� ���

������ $Q�$QDORJ\ ���������������������������������������������������������������������������������������������������������� ���
������ 9LHZ�5HTXHVW�6SHFLILFDWLRQV �������������������������������������������������������������������������������� ���
������ 3HUVLVWLQJ�9LHZ�5HTXHVWV������������������������������������������������������������������������������������� ���

���� 5HQGHULQJ�$EVWUDFWLRQ ����������������������������������������������������������������������������������������������������������������������� ���
������ 8,�(OHPHQWV ��������������������������������������������������������������������������������������������������������� ���
������ 3HUVLVWLQJ�5HQGHULQJ�5HTXHVWV ���������������������������������������������������������������������������� ���
������ &RPSRVLQJ�5HQGHULQJ�5HTXHVWV �������������������������������������������������������������������������� ���
������ 0L[LQJ�9LHZ�5HTXHVWV�ZLWK�5HQGHULQJ�5HTXHVWV ������������������������������������������������� ���

���� /D\RXW�$EVWUDFWLRQ ����������������������������������������������������������������������������������������������������������������������������� ���
����'DWD�&RPSXWDWLRQ�$EVWUDFWLRQ �������������������������������������������������������������������������������������������������������� ���
���� 7KH�7UDQVIRUPDWLRQ�3LSHOLQH������������������������������������������������������������������������������������������������������������ ���
���� 7UDQVIRUPDWLRQ�7UHHV ������������������������������������������������������������������������������������������������������������������������ ���
���� (QYLURQPHQWV�������������������������������������������������������������������������������������������������������������������������������������� ���
����2SWLPL]DWLRQV�������������������������������������������������������������������������������������������������������������������������������������� ���

&+$37(5��� 8VHU�,QWHUIDFH�)UDPHZRUN�,PSOHPHQWDWLRQ����������������������������������������������������
���� &RPSRQHQW�$UFKLWHFWXUH������������������������������������������������������������������������������������������������������������������� ���

������ 5HJLVWUDWLRQ�RI�(YDOXDWRUV����������������������������������������������������������������������������������� ���
������ (YDOXDWRU�-DYD�,QWHUIDFH ������������������������������������������������������������������������������������� ���
������ &RQWH[W����������������������������������������������������������������������������������������������������������������� ���

����8,�(OHPHQWV����������������������������������������������������������������������������������������������������������������������������������������� ���
������ (YHQW�3DVVLQJ ������������������������������������������������������������������������������������������������������ ���
������ /D\RXW�1HJRWLDWLRQ ���������������������������������������������������������������������������������������������� ���

���� 9LHZ�3URGXFHUV ����������������������������������������������������������������������������������������������������������������������������������� ���
����'DWD�3URGXFHUV������������������������������������������������������������������������������������������������������������������������������������ ���
���� 6XSSRUWLQJ�'LUHFW�0DQLSXODWLRQV�������������������������������������������������������������������������������������������������������

&+$37(5��� 8VDJH�6FHQDULR�DQG�8VHU�6WXG\������������������������������������������������������������������� ����
���� 3RLQWV�WR�,OOXVWUDWH���������������������������������������������������������������������������������������������������������������������������������
���� 6FHQDULR ��������������������������������������������������������������������������������������������������������������������������������������������������
����8VHU�6WXG\�'HVLJQ ��������������������������������������������������������������������������������������������������������������������������������

������ 'HVLJQ�5DWLRQDOHV���������������������������������������������������������������������������������������������� ����
������ 3URFHGXUH ���������������������������������������������������������������������������������������������������������� ����
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����8VHU�6WXG\�5HVXOWV�DQG�'LVFXVVLRQ����������������������������������������������������������������������������������������������������
������ *HQHUDO�2EVHUYDWLRQV���������������������������������������������������������������������������������������� ����
������ 1XPHULFDO�'DWD ������������������������������������������������������������������������������������������������� ����
������ :ULWWHQ�5HVSRQVHV���������������������������������������������������������������������������������������������� ����
������ &RQFOXVLRQ ��������������������������������������������������������������������������������������������������������� ����

&+$37(5��� )XWXUH�:RUN��������������������������������������������������������������������������������������������������� ����
���� &RPSRQHQW�$UFKLWHFWXUH���������������������������������������������������������������������������������������������������������������������
���� 9LHZV�������������������������������������������������������������������������������������������������������������������������������������������������������
����8,�(OHPHQWV�������������������������������������������������������������������������������������������������������������������������������������������
����'DWD�&RPSXWDWLRQV ������������������������������������������������������������������������������������������������������������������������������

$SSHQGL[�$�²�8VHU�6WXG\�,QVWUXFWLRQV ���������������������������������������������������������������������������������������� ����
$SSHQGL[�%�²�8VHU�6WXG\�6XUYH\�������������������������������������������������������������������������������������������������� ����
$SSHQGL[�&�²�6XUYH\�:ULWWHQ�5HVSRQVHV������������������������������������������������������������������������������������ ����
5HIHUHQFHV����������������������������������������������������������������������������������������������������������������������������������������� ����
�
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/LVW�RI�)LJXUHV�
�

)LJXUH����6SHFLI\LQJ�WKH�DUWLVW�RI�DQ�DXGLR�WUDFN�LQ�:LQDPS���� ���������������������������������������������������������������� ���
)LJXUH����6SHFLI\LQJ�WKH�DXWKRU�RI�D�GRFXPHQW�LQ�0LFURVRIW�:RUG ���������������������������������������������������������� ���
)LJXUH����6SHFLI\LQJ�WKH�GHSDUWPHQW�RI�D�FRQWDFW�LQ�1HWVFDSH�����0DLO�	�1HZVJURXSV ����������������������� ���
)LJXUH����/RFDWLQJ�WKH�PDVWHU�OLVW�RI��FDWHJRULHV�LQ�0LFURVRIW�2XWORRN����� ������������������������������������������ ���
)LJXUH����9LHZLQJ�ILOH�DWWDFKPHQWV�ZKLOH�FRPSRVLQJ�DQ�H�PDLO�PHVVDJH�LQ�1HWVFDSH�����0DLO�	�

1HZVJURXSV ����������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH����9LHZLQJ�ILOH�DWWDFKPHQWV�ZKLOH�FRPSRVLQJ�DQ�H�PDLO�PHVVDJH�LQ�0LFURVRIW�2XWORRN����� ���
)LJXUH����)LQGLQJ�WKH�WRWDO�VL]H�RI�VHYHUDO�ILOHV�LQ�:LQGRZV�;3�([SORUHU������������������������������������������������ ���
)LJXUH����3URSHUWLHV�GLVSOD\HG�E\�:LQGRZV�0HGLD�3OD\HU�� ����������������������������������������������������������������������� ���
)LJXUH����-DYD�ILOHV�DUH�GLVSOD\HG�ZLWK�ZDUQLQJ�IODJV�LQ�,%0
V�(FOLSVH���� ����������������������������������������������� ���
)LJXUH�����2UJDQL]LQJ�DQ�H�PDLO�PHVVDJH�LQ�1HWVFDSH�����0DLO�	�1HZVJURXSV�XVLQJ�FRQWH[W�PHQX� ���
)LJXUH�����&RQWH[W�PHQX�RI�DQ�LPDJH�ILOH�LQ�-DVF�3DLQW�6KRS�3UR���� ������������������������������������������������������ ���
)LJXUH�����&RQWH[W�PHQX�RI�DQ�LPDJH�ILOH�LQ�0LFURVRIW�:LQGRZV�;3�([SORUHU������������������������������������� ���
)LJXUH�����&RQWH[W�PHQX�RI�D�ILOH�LQ�0LFURVRIW�:LQGRZV�;3�([SORUHU �������������������������������������������������� ���
)LJXUH�����&RQWH[W�PHQX�RI�DQ�DWWDFKHG�ILOH�LQ�0LFURVRIW�2XWORRN����������������������������������������������������� ���
)LJXUH�����7KH�3URSHUWLHV�GLDORJ�LQ�0LFURVRIW�:RUG����� ������������������������������������������������������������������������� ���
)LJXUH�����([DPSOH�RI�DQ�5')�VWDWHPHQW�DERXW�DQ�5')�SUHGLFDWH��������������������������������������������������������� ���
)LJXUH�����+D\VWDFN·V�XVHU�LQWHUIDFH���������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�FRQWH[W�PHQX ����������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����7KH�2UJDQL]H�WRRO��������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$UFKLWHFWXUH�RYHUYLHZ �������������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�LPSOLFLW�FROOHFWLRQ���������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�H[SOLFLW�FROOHFWLRQ����������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�'$0/�OLVW ���������������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�QRQ�HPSW\�PXWDEOH�OLVW������������������������������������������������������������������������������������������������� ���
)LJXUH�����$�VDPSOH�HPSW\�PXWDEOH�OLVW ��������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$Q�LQLWLDO�LOOXVWUDWLRQ�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH����������������������������������������������������������������� ���
)LJXUH�����$�VHFRQG�LOOXVWUDWLRQ�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH�ZLWK�UHQGHULQJ�UHTXHVWV�DQG�8,�

HOHPHQWV�LQFOXGHG�������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����7KH�WUDQVIRUPDWLRQ�SLSHOLQH���������������������������������������������������������������������������������������������������������� ���
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)LJXUH�����$�WUDQVIRUPDWLRQ�WUHH��������������������������������������������������������������������������������������������������������������������� ���
)LJXUH�����$VVRFLDWLRQ�EHWZHHQ�D�UHQGHULQJ�UHTXHVW�DQG�D�8,�HOHPHQW���������������������������������������������������� ���
)LJXUH�����+LHUDUFK\�RI�QHVWHG�8,�HOHPHQW�LQVWDQWLDWLRQV�LQKHUHQW�LQ�D�WUDQVIRUPDWLRQ�WUHH ��������������� ���
)LJXUH�����5HVROYLQJ�D�VXSHU�FODVV�YLHZ�UHTXHVW�WR�D�YLHZ�FODVV ����������������������������������������������������������������� ���
)LJXUH�����*HQHUDWLQJ�D�VSHFLILF�FODVV�YLHZ�UHTXHVW�IURP�D�YLHZ�FODVV������������������������������������������������������ ���
)LJXUH�����6FHQDULR��UHDGLQJ�$OLVD
V�H�PDLO�PHVVDJH ���������������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��&UHDWLQJ�D�VKRUWFXW�WR�WKH�PDS�WR�&HOLQH·V�KRPH�������������������������������������������������������
)LJXUH�����6FHQDULR��LQYRNH�WKH�5RWDWH�FRPPDQG�RQ�D�SLFWXUH �������������������������������������������������������������������
)LJXUH�����6FHQDULR��FKRRVLQJ�GLUHFWLRQ�WR�URWDWH�SLFWXUH������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��FRPSRVLQJ�DQ�H�PDLO�WR�%HQ ������������������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��DWWDFKLQJ�&HOLQH
V�SRUWUDLW�WR�H�PDLO�PHVVDJH�WR�%HQ �������������������������������������������������
)LJXUH�����6FHQDULR��UHVL]LQJ�D�SLFWXUH ��������������������������������������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��FODVVLI\LQJ�D�VRQJ�LQWR�D�SURMHFW�������������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��FODVVLI\LQJ�$OLVD·V�H�PDLO�PHVVDJH�LQWR�PRUH�WKDQ�RQH�FDWHJRU\ ������������������������������
)LJXUH�����6FHQDULR��6HHLQJ�PRUH�LQIRUPDWLRQ�RQ�&HOLQH·V�SRUWUDLW��DFWXDO�IXOO�VFDOH�SKRWRJUDSK�

RPLWWHG�WR�REVHUYH�FRS\ULJKW��������������������������������������������������������������������������������������������������������������
)LJXUH�����6FHQDULR��YLHZLQJ�LQIRUPDWLRQ�RI�WKH�SKRWRJUDSKHU�RI�&HOLQH·V�SRUWUDLW���������������������������������
)LJXUH�����6FHQDULR��EURZVLQJ�PRUH�SKRWRV�RI�&HOLQH�����������������������������������������������������������������������������������
)LJXUH�����&RPSDULVRQ�RI�VXEMHFWV·�SHUIRUPDQFHV�RQ�+D\VWDFN�DQG�:LQGRZV ����������������������������������������
)LJXUH�����%UHDNGRZQV�RI�VXEMHFW�SRRO�EDVHG�RQ�ZKHWKHU�SDUWLFXODU�WDVNV�ZHUH�VNLSSHG�����������������������
)LJXUH�����6XEMHFWV·�UHVSRQVHV�WR�KRZ�RIWHQ�WKH\�QHHG�WR�SHUIRUP�SDUWLFXODU�W\SHV�RI�WDVN�������������������
)LJXUH�����6XEMHFWV·�DQVZHUV�WR�ZKHWKHU�+D\VWDFN�RU�:LQGRZV�ZDV�HDVLHU��RU�ERWK�ZHUH�HTXDOO\�HDV\��

IRU�SDUWLFXODU�WDVNV�LQGLFDWHG�LQ�VL[�VXUYH\�TXHVWLRQV ����������������������������������������������������������������������
�
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/LVW�RI�7DEOHV�
�

7DEOH����6KRUWFRPLQJV�RI�H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV ������������������������������������������� ���
7DEOH����&RPSDULVRQV�EHWZHHQ�VHYHUDO�LQWHU�DSSOLFDWLRQ�VROXWLRQV�E\�UH�DUFKLWHFWXUH��������������������������� ���
7DEOH����6SHFLILF�W\SHV�RI�SUHVFULSWLRQ�DQG�HYDOXDWRU ���������������������������������������������������������������������������������� ���
7DEOH����7LPLQJV�RI�VXEMHFWV·�SHUIRUPDQFHV�RQ�WZR�HQYLURQPHQWV ������������������������������������������������������������
7DEOH�����6XEMHFWV
�SHUIRUPDQFHV�ZLWK�UHVSHFW�WR�ILUVW�HQYLURQPHQW�XVHG��������������������������������������������������
7DEOH����5HFRUGLQJV�RI�ZKHWKHU�VXEMHFWV�VNLSSHG�SDUWLFXODU�WDVNV���������������������������������������������������������������
7DEOH����6XEMHFWV
�UHVSRQVHV�WR�PXOWLSOH�FKRLFH�VXUYH\�TXHVWLRQV ���������������������������������������������������������������
�
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&+$37(5��� �
�,QWURGXFWLRQ�

2Q�WKH�VXUIDFH��WKH�SHUVRQDO�FRPSXWHU�DSSHDUV�YHU\�IOH[LEOH��SURYLGLQJ�XWLOLW\�LQ�D�PXOWLWXGH�RI�
GRPDLQV��HYHU\�FRPSXWHU�XVHU�LV�HQJDJHG�LQ�DW�OHDVW�VRPH�FRPELQDWLRQ�RI�:HE�VXUILQJ��H�PDLO�DQG�
LQVWDQW�PHVVDJLQJ��FRQWDFW�LQIRUPDWLRQ�PDQDJHPHQW��GRFXPHQW�DXWKRULQJ��DQG�PXOWLPHGLD�
LQWHUDFWLRQ��%\�DFTXLULQJ�PRUH�VRIWZDUH�SDFNDJHV��D�XVHU�FDQ�HYHQ�PDQDJH�UHFLSHV��SHUXVH�
HQF\FORSHGLDV��SXEOLVK�SURIHVVLRQDO�ORRNLQJ�EURFKXUHV��SOD\�JDPHV��GHVLJQ�KRPH�LQWHULRUV��FRPSRVH�
PXVLF��HWF��DOO�RQ�WKH�VDPH�PDFKLQH��:KHQ�WDNHQ�WRJHWKHU�DV�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV��WKHVH�
VRIWZDUH�DSSOLFDWLRQV�DQG�WKH�RSHUDWLQJ�V\VWHPV�RQ�ZKLFK�WKH\�UXQ�VHHP�YHUVDWLOH�DQG�SRZHUIXO��

$W�WKH�VDPH�WLPH��LW�LV�FRPPRQ�NQRZOHGJH�WKDW�WKH�JHQHUDO�SXUSRVHG�SHUVRQDO�FRPSXWHU�LV�GLIILFXOW�
WR�XVH��,Q�WKLV�LQWURGXFWLRQ��,�GLVFXVV�WKH�YDULRXV�VKRUWFRPLQJV�WKDW�WKH�H[LVWLQJ�LQIRUPDWLRQ�
PDQDJHPHQW�HQYLURQPHQWV�H[KLELW�ZLWK�UHJDUGV�WR�WKHLU�LQIRUPDWLRQ�PDQDJHPHQW�IXQFWLRQDOLWLHV��,Q�
SDUWLFXODU��,�ZLOO�VKRZ�ZKHUH�WKH\�DUH�ODFNLQJ�LQ�SURYLGLQJ�FDSDELOLWLHV�IRU�SHUIRUPLQJ�LQIRUPDWLRQ�
PDQDJHPHQW�WDVNV��LQFOXGLQJ�H[SUHVVLQJ��SHUFHLYLQJ��ORFDWLQJ��PDQLSXODWLQJ��DQG�RUJDQL]LQJ�
LQIRUPDWLRQ��

7KH�GHVFULSWLRQ�RI�WKHVH�VKRUWFRPLQJV�VHUYHV�DV�WKH�EDVLV�IRU�IRUPLQJ�P\�SUREOHP�VWDWHPHQW�LQ�
VHFWLRQ������ZKLFK�LV�DQ�HQGHDYRU�WR�GHWHUPLQH�WKH�VHW�RI�EDVLF�IXQFWLRQDOLWLHV�WKDW�WKH�LQIUDVWUXFWXUH�
RI�DQ\�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQW�VKRXOG�VXSSRUW�WR�DGGUHVV�WKHVH�VKRUWFRPLQJV�LQ�D�
PDQQHU�FRQVLVWHQW�WKURXJKRXW�WKDW�HQYLURQPHQW��

7KH�HQG�RI�WKLV�FKDSWHU�OD\V�RXW�WKH�VWUXFWXUH�RI�WKLV�HQWLUH�WKHVLV��
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���� 7KH�,QIRUPDWLRQ�0DQDJHPHQW�7DVNV�
7KH�VRXUFHV�RI�GLIILFXOWLHV�LQ�XVLQJ�FRPSXWHU�VRIWZDUH�DUH�QXPHURXV��EXW�WKH\�FDQ�EH�VXPPHG�XS�LQ�
D�QHEXORXV�REVHUYDWLRQ�WKDW�VRIWZDUH�HLWKHU�GRHV�QRW�VXSSRUW�VRPH�WDVNV�WKDW�XVHUV�ZDQW�WR�SHUIRUP��
RU�SHUIRUPV�FHUWDLQ�WDVNV�QRW�LQ�DFFRUGDQFH�ZLWK�XVHUV·�H[SHFWDWLRQV��,Q�FRQVLGHULQJ�WKH�FROOHFWLYH�
VRIWZDUH�RQ�D�SHUVRQDO�FRPSXWHU�DV�DQ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQW��ZH�UHFRJQL]H�WKDW�WKH�
IXQGDPHQWDO�WDVNV�LQ�WKDW�HQYLURQPHQW�DUH�WKH�WDVNV�RI�PDQDJLQJ�LQIRUPDWLRQ��7KHVH�WDVNV�LQFOXGH�
SHUFHLYLQJ��H[SUHVVLQJ��PDQLSXODWLQJ��ORFDWLQJ��DQG�RUJDQL]LQJ�LQIRUPDWLRQ��

,�GR�QRW�LQWHQG�WR�FODVVLI\�HYHU\�LQIRUPDWLRQ�PDQDJHPHQW�WDVN�LQWR�RQH�RI�WKHVH�ILYH�W\SHV�
H[FOXVLYHO\��7KHVH�GLIIHUHQW�W\SHV�DUH�PHDQW�WR�EH�GLIIHUHQW�DVSHFWV�RI�D�WDVN�RQ�ZKLFK�ZH�FDQ�IRFXV��
$�WDVN�WKDW�LQYROYHV�PDQLSXODWLQJ�LQIRUPDWLRQ�DOPRVW�FHUWDLQO\�LQYROYHV�H[SUHVVLQJ�LQIRUPDWLRQ��
KRZHYHU��,�PD\�ZDQW�WR�HPSKDVL]H�RQ�RQO\�RQH�RI�WKH�WZR�DVSHFWV�WR�KLJKOLJKW�FHUWDLQ�SRLQWV�GXULQJ�
D�FHUWDLQ�SDUW�RI�P\�GLVFXVVLRQ��

,Q�IDFW��WKHVH�ILYH�DVSHFWV�FDQ�DOVR�EH�XVHG�WR�SURYLGH�GLIIHUHQW�SHUVSHFWLYHV�RQ�DQ\�WDVN��QRW�MXVW�WKH�
WDVNV�UHDGLO\�UHFRJQL]HG�DV�LQYROYLQJ�LQIRUPDWLRQ�PDQDJHPHQW��7KLV�LV�EHFDXVH�FRPSOH[��KLJK�OHYHO�
WDVNV�RIWHQ�EUHDN�GRZQ�LQWR�VPDOOHU�WDVNV�WKDW�LQHYLWDEO\�LQYROYH�PDQDJLQJ�LQIRUPDWLRQ��7KH�KLJK�
OHYHO�WDVNV��KHQFH��FDQ�EH�LQVSHFWHG�IURP�WKH�ILYH�SHUVSHFWLYHV��)RU�LQVWDQFH��WKH�DXWKRULQJ�RI�D�
VFLHQWLILF�SDSHU�LQYROYHV�ORFDWLQJ�DQG�GLJHVWLQJ�UHOHYDQW�ZRUNV��RUJDQL]LQJ�WKH�WRSLFV�LQ�WKH�SDSHU��
H[SUHVVLQJ�DVVRFLDWLRQV�EHWZHHQ�WKH�UHOHYDQW�ZRUNV�ZLWK�WKH�WRSLFV��HWF��&RPSRVLQJ�D�PDUNHWLQJ�
EURFKXUH�LQYROYHV�FROOHFWLQJ�PDUNHWLQJ�IDFWV��RUJDQL]LQJ�WKHP�LQWR�D�IORZLQJ�SUHVHQWDWLRQ��VHOHFWLQJ�
JUDSKLFV��PDQLSXODWLQJ�WKH�JUDSKLFV��HWF��+ROGLQJ�D�PHHWLQJ�UHTXLUHV�ORFDWLQJ�WKH�PHHWLQJ�
SDUWLFLSDQWV��ORFDWLQJ�D�IUHH�URRP��ORFDWLQJ��GLJHVWLQJ��DQG�RUJDQL]LQJ�PDWHULDOV�QHHGHG�IRU�WKH�
PHHWLQJ��)URP�WKLV�REVHUYDWLRQ�WKDW�HYHU\�WDVN�LQYROYHV�VRPH�RI�WKH�ILYH�DVSHFWV�RI�LQIRUPDWLRQ�
PDQDJHPHQW�WR�VRPH�GHJUHHV��,�DUJXH�WKDW�IXQGDPHQWDO�PHFKDQLVPV�IRU�PDQDJLQJ�LQIRUPDWLRQ�
VKRXOG�EH�SURYLGHG�LQ�D�FRQVLVWHQW�IDVKLRQ�WKURXJKRXW�DQ�HQYLURQPHQW�EHIRUH�DQ\�WDVN�FDQ�EH�
VXSSRUWHG��

2I�FRXUVH��WKH�PDQQHU�LQ�ZKLFK�D�VSHFLILF�DVSHFW�RI�LQIRUPDWLRQ�PDQDJHPHQW�RFFXUV�LQ�D�SDUWLFXODU�
GRPDLQ�PD\�EH�XQLTXH�ZLWKLQ�WKDW�GRPDLQ��6HHNLQJ�VWDQ]DV�LQ�DQ�DXGLR�WUDFN�LV�TXLWH�GLIIHUHQW�IURP�
ILQGLQJ�D�ILOH�LQ�D�GLUHFWRU\��5HDGLQJ�D�FLW\�PDS�LV�FHUWDLQO\�GLIIHUHQW�IURP�UHDGLQJ�'1$�VHTXHQFHV��
'UDZLQJ�WKH�DUFKLWHFWXUH�RI�D�EXLOGLQJ�LV�QRW�WKH�VDPH�DV�HGLWLQJ�D�WH[W�GRFXPHQW��$QG�RUJDQL]LQJ�
FULPLQDO�LQYHVWLJDWLRQ�HYLGHQFHV�PLJKW�EH�PXFK�PRUH�LQYROYHG�WKDQ�ILOLQJ�H�PDLO�PHVVDJHV��
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+RZHYHU��WKHUH�DUH�FHUWDLQ�VLPLODULWLHV�LQ�WKH�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�LQ�GLIIHUHQW�GRPDLQV�WKDW�
ZDUUDQW�DQ�HQYLURQPHQW�ZLGH�XQLILHG�VXSSRUW�IRU�PDQDJLQJ�LQIRUPDWLRQ��RQ�WRS�RI�ZKLFK�WKHUH�
PLJKW�EH�GRPDLQ�VSHFLILF�VXSSRUW��7KH�WDVN�RI�ORFDWLQJ�DOO�UHG�JHDUV�LQ�D�PHFKDQLFDO�GUDZLQJ�LV�
DQDORJRXV�WR�WKH�WDVN�RI�ILQGLQJ�DOO�03��ILOHV�LQ�WKH�$GXOW�&RQWHPSRUDU\�JHQUH�LQ�D�ILOH�GLUHFWRU\��
%RWK�WDVNV�LQYROYH�QDUURZLQJ�WKH�XQLYHUVHV�RI�REMHFWV�E\�W\SH��L�H��JHDU�DQG�03���DQG�WKHQ�E\�D�
SURSHUW\��L�H��FRORU� �UHG�DQG�JHQUH� �$GXOW�&RQWHPSRUDU\�� � �/LNHZLVH��ERWK�WDVNV�RI�UHDGLQJ�D�FLW\�
PDS�DQG�SHUXVLQJ�DQ�RUFKHVWUD·V�VFRUH�PD\�EHQHILW�IURP�D�KLJKOLJKWLQJ�FDSDELOLW\��WKH�PDS�OD\HU�
HQFRGLQJ�D�SDUWLFXODU�IHDWXUH��H�J��UHVWDXUDQWV��SDUNLQJ�ORWV��VKRSSLQJ�PDOOV��FDQ�EH�KLJKOLJKWHG��DV�FDQ�
WKH�VFRUH�RI�D�SDUWLFXODU�LQVWUXPHQW��H�J��FODULQHW��SLDQR��JXLWDU���

,W�LV�WKHVH�FRPPRQ��HQYLURQPHQW�ZLGH�LQIRUPDWLRQ�PDQDJHPHQW�IXQFWLRQDOLWLHV�WKDW�,�DP�LQWHUHVWHG�
LQ�LGHQWLI\LQJ�DQG�SURYLGLQJ��%XW�ILUVW��ZH�PXVW�H[DPLQH�KRZ�WKHVH�IXQFWLRQDOLWLHV�DUH�ODFNLQJ�LQ�
H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV��7KH�QH[W�ILYH�VHFWLRQV�GHVFULEH�VHYHUDO�GHILFLHQFLHV�
LQ�WKRVH�HQYLURQPHQWV��6RPH�RI�WKHVH�VKRUWFRPLQJV��RU�VLPLODU�RQHV��KDYH�EHHQ�DUWLFXODWHG�HOVHZKHUH��
VRPH�DUH�P\�RZQ�REVHUYDWLRQV��7KH\�KDYH�EHHQ�KHUHLQ�FODVVLILHG�LQWR�WKH�ILYH�DVSHFWV�RI�LQIRUPDWLRQ�
PDQDJHPHQW�IRU�WKH�SXUSRVH�RI�P\�GLVFXVVLRQ��

���� ([SUHVVLQJ�,QIRUPDWLRQ�
$OWKRXJK�WKHUH�LV�D�SOHWKRUD�RI�LQIRUPDWLRQ�GRPDLQV�VXSSRUWHG�E\�YDULRXV�VRIWZDUH�DSSOLFDWLRQV��
H[SUHVVLQJ�LQIRUPDWLRQ�ZLWKLQ�WKHVH�GRPDLQV�RU�DFURVV�WKHP�UHPDLQV�GLIILFXOW�LQ�DOO�H[LVWLQJ�
HQYLURQPHQWV��

������ ,QFRPSOHWH�6FKHPDV�
7KH�GDWD�VFKHPDV�RI�FHUWDLQ�DSSOLFDWLRQV�DSSHDU�LQFRPSOHWH��)RU�LQVWDQFH��QR�DXGLR�VRIWZDUH�
DSSOLFDWLRQ�DOORZV�XVHUV�WR�PDQDJH�FRQWDFW�LQIRUPDWLRQ�IRU�DXGLR�DUWLVWV��2QO\�WKH�QDPHV�RI�DUWLVWV�
FDQ�EH�LQSXWWHG�DQG�WKH\�UHPDLQ�DV�WH[W�ILHOGV�RI�DXGLR�WUDFNV��)LJXUH�����6LPLODUO\��GRFXPHQWV·�
DXWKRUV��LI�VXSSRUWHG�E\�D�ILOH�V\VWHP��DUH�MXVW�WH[W�SURSHUWLHV�RI�GRFXPHQWV��)LJXUH�����DQG�FRQWDFWV·�
GHSDUWPHQWV�DUH�QR�PRUH�WKDQ�WH[W�SURSHUWLHV�RI�FRQWDFWV��)LJXUH�����%HFDXVH�WKRVH�DUH�MXVW�WH[W�
SURSHUWLHV��XVHUV�FDQQRW�VSHFLI\�PRUH�LQIRUPDWLRQ�DERXW�WKHP��VXFK�DV�UHFRUGLQJ�WKH�ZRUN�DGGUHVV�RI�
DQ�DXGLR�DUWLVW��WKH�SKRQH�QXPEHU�RI�D�GRFXPHQW·V�DXWKRU��RU�WKH�PDQDJHU�RI�D�FRQWDFW·V�GHSDUWPHQW��
7KH�VFKHPDV�LQ�TXHVWLRQ�VHHP�ULJLG�DQG�UHVWULFWLYH��

������������������������������������������������������� �:KLOH�W\SH�PLJKW�EH�MXVW�DQRWKHU�SURSHUW\�LQ�WKH�YLHZ�RI�V\VWHP�GHVLJQHUV��,�EHOLHYH�WKDW�XVHUV�WHQG�QRW�WR�WKLQN�RI�W\SH�DV�
D�SURSHUW\��EHFDXVH�XVXDO�SURSHUWLHV�VXFK�DV�FRORU�FDQ�EH�FKDQJHG��E\�SDLQWLQJ�RYHU��ZKHUHDV�W\SH�UHPDLQV�LPPXWDEOH�DQG�
IXQGDPHQWDO�WR�HDFK�REMHFW��
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�
)LJXUH����6SHFLI\LQJ�WKH�DUWLVW�RI�DQ�DXGLR�WUDFN�LQ�:LQDPS�����

�
)LJXUH����6SHFLI\LQJ�WKH�DXWKRU�RI�D�GRFXPHQW�LQ�0LFURVRIW�:RUG�

�
)LJXUH����6SHFLI\LQJ�WKH�GHSDUWPHQW�RI�D�FRQWDFW�LQ�1HWVFDSH�����0DLO�	�1HZVJURXSV�
7KH�LQFRPSOHWHQHVV�RI�VFKHPDV�LV�XQGHUVWDQGDEOH��LI�DXGLR�DUWLVWV�ZHUH�PRGHOHG�DV�ILUVW�FODVV�REMHFWV�
LQ�DQ�DXGLR�VRIWZDUH�DSSOLFDWLRQ��ZKDW�HOVH�VKRXOG�EH�ILUVW�FODVV"�7KH�DUWLVW·V�FRPSDQ\��WKDW�
FRPSDQ\·V�SUHVLGHQW��WKH�SUHVLGHQW·V�KRPH�DGGUHVV��WKH�KRPH�DGGUHVV·�PDS��WKH�PDS·V�DXWKRU��HWF�"�
7KH�FKDLQ�RI�OLQNHG�SURSHUWLHV�FDQ�JR�RQ�LQGHILQLWHO\�DQG�WKH�EHVW�VROXWLRQ�IRU�WKH�GHVLJQHU�RI�WKH�
DXGLR�VRIWZDUH�DSSOLFDWLRQ�LV�WR�FXW�LW�VKRUW�EHIRUH�LW�FURVVHV�RXWVLGH�WKH�GRPDLQ�RI�DXGLR�UHVRXUFH�
PDQDJHPHQW��
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:KLOH�WKH�GHVLJQHU�RI�WKH�DXGLR�VRIWZDUH�DSSOLFDWLRQ�ZRXOG�QRW�WDNH�RQ�WKH�EXUGHQ�RI�PRGHOLQJ�
DXGLR�DUWLVWV�DV�ILUVW�FODVV�REMHFWV��WKHUH�DUH�RWKHU�VRIWZDUH�DSSOLFDWLRQV�WKDW�DOUHDG\�FRQVLGHU�SHUVRQV��
DUWLVWV�LQFOXGHG��ILUVW�FODVV��H�PDLO�FOLHQWV��/LNHZLVH��WKHUH�H[LVW�VRPH�DSSOLFDWLRQV�WKDW�PRGHO�DV�ILUVW�
FODVV�REMHFWV�WKH�YDULRXV�RWKHU�W\SHV�RI�LQIRUPDWLRQ�LQ�WKH�SUHYLRXV�H[DPSOH��FRPSDQLHV��DGGUHVVHV��
DQG�PDSV��1HYHUWKHOHVV��WKHVH�DSSOLFDWLRQV�FDQQRW�FRRSHUDWH�LQ�VXFK�D�ZD\�WKDW�WKHLU�VFKHPDV�FDQ�EH�
PHUJHG��DQ�DXGLR�WUDFN�LQ�DQ�DXGLR�VRIWZDUH�DSSOLFDWLRQ�FDQQRW�EH�DVVLJQHG�DQ�DUWLVW�ZKRVH�FRQWDFW�
LQIRUPDWLRQ�LV�PDQDJHG�E\�DQ�H�PDLO�FOLHQW��

$V�D�UHVXOW�RI�WKH�LQDELOLW\�WR�PHUJH�VFKHPDV��XVHUV�SHUFHLYH�LQFRQVLVWHQFLHV�LQ�WKH�IXQFWLRQDOLWLHV�
RIIHUHG�RQ�´SHUVRQµ�REMHFWV�LQ�GLIIHUHQW�DSSOLFDWLRQV��,Q�RQH�DSSOLFDWLRQ��FRQWDFW�LQIRUPDWLRQ�FDQ�EH�
UHFRUGHG�IRU�SHUVRQV��LQ�DQRWKHU�DSSOLFDWLRQ��RQO\�QDPHV�FDQ�EH�VSHFLILHG��

������ /DFN�RI�6\QHUJ\�%HWZHHQ�6FKHPDV�
,Q�WKH�H[DPSOH�IURP�WKH�SUHYLRXV�VHFWLRQ��WKH�UHODWLRQVKLS�EHWZHHQ�DQ�DXGLR�WUDFN�DQG�LWV�DUWLVW�LV�D�
FORVH�DQG�FRPPRQ�RQH��0RVW�XVHUV�ZRXOG�H[SHFW�WR�EH�DEOH�WR�UHFRUG�WKH�DUWLVW�RI�DQ�DXGLR�WUDFN��
7KHUH�DUH�RWKHU�UHODWLRQVKLSV�WKDW�DUH�OHVV�FRPPRQ��DQ�DXGLR�WUDFN·V�UHFRUGLQJ�FRPSDQ\��WKH�WRS�WHQ�
OLVW�RQ�ZKLFK�WKH�WUDFN�KDV�UDQNHG��WKH�UDGLR�FKDQQHO�WKDW�KDV�DLUHG�WKH�WUDFN��WKH�XVHU·V�DFTXDLQWDQFHV�
RI�ZKRP�WKH�WUDFN�LV�D�IDYRULWH��WKH�XVHU·V�GDXJKWHU·V�ILUVW�UHSURGXFWLRQ�RI�WKH�WUDFN��HWF��7KHVH�DUH�
YHU\�VSHFLILF�SLHFHV�RI�LQIRUPDWLRQ�WKDW�PLJKW�EH�PHDQLQJIXO�WR�RQO\�VRPH�XVHUV��7KH\�FDSWXUH�D�
V\QHUJ\�EHWZHHQ�VFKHPDV�WKDW�LV�UDUHO\��LI�HYHU��DOORZHG�IRU�LQ�H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�
HQYLURQPHQWV�EHFDXVH�WKH\�DUH�WRR�VSHFLILF�DQG�WRR�GLYHUVH�WR�EH�SODQQHG�IRU��DQG�EHFDXVH�WKH\�GR�
QRW�VHHP�WR�IDOO�LQWR�WKH�UHVSRQVLELOLWLHV�RI�DQ\�DSSOLFDWLRQ�LQYROYHG��

������ /DFN�RI�*HQHULF�6FKHPDV�
1RW�RQO\�DUH�WRR�VSHFLILF�UHODWLRQVKLSV�QHJOHFWHG��WRR�JHQHULF�UHODWLRQVKLSV�DUH�QRW�VXSSRUWHG�HLWKHU��
7KHUH�LV�QR�XQLILHG�PHDQV�IRU�H[SUHVVLQJ�WKDW�D�SLHFH�RI�LQIRUPDWLRQ��UHJDUGOHVV�RI�ZKLFK�DSSOLFDWLRQ�
PDQDJHV�LW��LV�´LPSRUWDQWµ�VR�WKDW�LW�VKRXOG�EH�NHSW�HDVLO\�DFFHVVLEOH�DQG�JXDUGHG�DJDLQVW�DFFLGHQWDO�
GHOHWLRQ��/LNHZLVH��LW�LV�QRW�SRVVLEOH�WR�JURXS�WZR�RU�PRUH�SLHFHV�RI�LQIRUPDWLRQ�WRJHWKHU�WR�LQGLFDWH�
WKHLU�UHODWHGQHVV�ZLWKRXW�UHFRUGLQJ�WKHLU�H[DFW�UHODWLRQVKLSV��ZKLFK�PD\�UHPDLQ�HOXVLYH�HYHQ�WR�WKH�
XVHU�RU�ZKLFK�PD\�EH�WRR�FXPEHUVRPH�DQG�QRW�XVHIXO�WR�VSHFLI\�LQ�GHWDLOV���)LOH�GLUHFWRULHV�FDQ�RQO\�
JURXS�REMHFWV�DW�WKH�JUDQXODULW\�RI�ILOHV��,QVWDQW�PHVVDJHV��IRU�H[DPSOH��DUH�´VPDOOHUµ�WKDQ�ILOHV�DQG�
FDQQRW�EH�RUJDQL]HG�E\�D�ILOH�KLHUDUFK\���
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������ /DFNLQJ�1DPLQJ�6FKHPHV�
([SUHVVLQJ�LQIRUPDWLRQ�DERXW�D�SDUWLFXODU�REMHFW�UHTXLUHV�UHIHUHQFLQJ�LW��7KH�QDPLQJ�VFKHPHV�RI�
H[LVWLQJ�HQYLURQPHQWV�DUH�ODFNLQJ�LQ�D�PDMRU�ZD\��WKH�QDPH�RI�HDFK�REMHFW��LWV�UHIHUHQFH��LV�PRVW�
RIWHQ�WKH�VDPH�DV�LWV�DFFHVV�ORFDWLRQ��)RU�LQVWDQFH��WKHUH�LV�QR�RWKHU�ZD\�WR�UHIHU�WR�D�GRFXPHQW�
H[FHSW�E\�LWV�ILOH�SDWK��L�H��KRZ�RQH�DFFHVVHV�WKH�GRFXPHQW��,I�WKH�GRFXPHQW�LV�PRYHG�WR�D�GLIIHUHQW�
ORFDWLRQ��LWV�DFFHVV�ORFDWLRQ�LV�REYLRXVO\�FKDQJHG��EXW�VR�LV�LWV�QDPH��(YHQ�WKRXJK�WKH�GRFXPHQW�VWLOO�
UHWDLQV�WKH�VDPH�LGHQWLW\�LQ�WKH�XVHU·V�SHUVSHFWLYH��LWV�QDPH�LV�QRZ�GLIIHUHQW��)RU�RQH�WKLQJ��WKLV�
EHKDYLRU�LV�FRXQWHULQWXLWLYH�EHFDXVH�LW�LV�QRW�UHIOHFWHG�LQ�WKH�SK\VLFDO�ZRUOG��D�SHUVRQ�VWLOO�UHWDLQV�KLV�
RU�KHU�LGHQWLW\�DQG�QDPH�HYHQ�LI�KH�RU�VKH�PRYHV�WR�D�GLIIHUHQW�DGGUHVV��ZKHWKHU�D�ERRN�LV�RQ�D�WDEOH�
RU�RQ�D�ERRNVKHOI��LW�LV�VWLOO�WKH�VDPH�ERRN�DQG�LV�VWLOO�FDOOHG�E\�WKH�VDPH�QDPH��,I�WKH�ERRN�ZHUH�WR�EH�
FDOOHG�E\�GLIIHUHQW�QDPHV�LQ�GLIIHUHQW�ORFDWLRQV³DV�LW�ZRXOG�EH�LI�LW�ZHUH�VWRUHG�RQ�WKH�FRPSXWHU��
WKHQ�LW�ZRXOG�EH�DOPRVW�IUXLWOHVV�WR�H[SUHVV�DQ\�LQIRUPDWLRQ�DERXW�WKDW�ERRN�LQDVPXFK�DV�VXFK�
LQIRUPDWLRQ�ZRXOG�UHPDLQ�YDOLG�RQO\�XQWLO�WKH�ERRN�LV�PRYHG��

7KH�H[LVWLQJ�QDPLQJ�VFKHPHV�DOVR�IDOO�VKRUW�LQ�DGGUHVVLQJ�PLQXWH�REMHFWV��VXFK�DV�D�VKDSH�LQ�D�
&RUHO'5$:��YHFWRU�GUDZLQJ��,Q�IDFW��WKHUH�LV�VLPSO\�QR�VFKHPH�IRU�QDPLQJ�VXFK�D�VKDSH��$V�D�
FRQVHTXHQFH��WKHUH�LV�QR�ZD\�WR�H[SUHVV�LQIRUPDWLRQ�DERXW�LW��H[FHSW�WKURXJK�YHU\�IL[HG�8,�
PHFKDQLVPV�RI�&RUHO'5$:����1RWH�WKDW�WKH�VKDSH�LV�D�ILUVW�FODVV�REMHFW�LQ�&RUHO'5$:���EXW�LW�VWLOO�
FDQQRW�EH�UHIHUUHG�WR�HOVHZKHUH�LQ�WKH�ZKROH�HQYLURQPHQW���

7KLV�SUREOHP�RI�LQDGGUHVVDEOH�REMHFWV�H[WHQGV�WR�RXU�JUHDWHU�QHWZRUNHG�ZRUOG��0LFURVRIW�2XWORRN�
�����UHIHUV�WR�WKH�FXUUHQW�XVHU·V�,QER[�E\�WKH�85/� ���������	��
���
��	����� �DQG�WKH�6HQW�,WHPV�IROGHU�RI�DQ�
RSHQHG�3HUVRQDO�)ROGHU�6WRUH�ILOH�QDPHG�´$UFKLYHG�)ROGHUVµ�DV� ������������
����������	��������� �����	!"�"�"#"��$	�����

����&%'# ��&OHDUO\��WKLV�QDPLQJ�VFKHPH�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�XVHU·V�LGHQWLW\�QRU�WKH�PDFKLQH�RQ�
ZKLFK�2XWORRN�LV�UXQQLQJ��$V�D�FRQVHTXHQFH��WKH�QDPLQJ�VFKHPH�FDQQRW�DGGUHVV��VD\��WKH�,QER[�RI�
DQRWKHU�XVHU�RQ�DQRWKHU�PDFKLQH��$Q\�LQIRUPDWLRQ�H[SUHVVHG�RQ�WKH�85/� ������������
���
&�	����� �UHPDLQV�
DPELJXRXV�DV�LW�FDQ�DSSO\�QRW�WR�RQH�XQLTXH�HQWLW\�EXW�WR�VHYHUDO��

���� /RFDWLQJ�,QIRUPDWLRQ�
1RW�RQO\�DUH�XVHUV�UHVWULFWHG�LQ�H[SUHVVLQJ�QHZ�LQIRUPDWLRQ��WKH\�DUH�DOVR�FRQILQHG�WR�DZNZDUG�ZD\V�
RI�ORFDWLQJ�H[LVWLQJ�LQIRUPDWLRQ��
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������ ,QGLUHFW�$FFHVV�
2IWHQ��HYHQ�LI�D�SLHFH�RI�LQIRUPDWLRQ�FDQ�EH�ORFDWHG��LW�FDQ�RQO\�EH�ORFDWHG�LQ�D�ORQJ�ZLQGHG�ZD\��)RU�
H[DPSOH��LQ�0LFURVRIW�2XWORRN�������LQ�RUGHU�WR�DUULYH�DW�WKH�PDVWHU�OLVW�RI�FDWHJRULHV��RQH�PXVW�RSHQ�
WKH�&DWHJRULHV�GLDORJ�IRU�DQ\�H�PDLO�PHVVDJH�WKURXJK�LWV�FRQWH[W�PHQX��DQG�WKHQ�FOLFN�RQ�WKH�0DVWHU�
&DWHJRU\�/LVW�«�EXWWRQ��)LJXUH�����7KHUH�LV�QR�VKRUWHU�ZD\�IRU�ORFDWLQJ�WKLV�OLVW��DQG�WKHUH�LV�QR�ZD\�WR�
FUHDWH�D�VKRUWHU�ZD\��8QOLNH�UHVRXUFHV�RQ�WKH�:HE��GLDORJ�ER[HV�FDQQRW�EH�ERRNPDUNHG�IRU�TXLFN�
DFFHVV�DW�ODWHU�WLPHV��8VHUV�DUH�FRQVWUDLQHG�WR�WKH�VWDWLF�8,�URXWHV�IRU�ORFDWLQJ�LQIRUPDWLRQ�DQG�FDQQRW�
UHZLUH�WKHVH�URXWHV�WR�VXLWH�WKHLU�LQIRUPDWLRQ�ORFDWLQJ�QHHGV��

�
)LJXUH����/RFDWLQJ�WKH�PDVWHU�OLVW�RI��FDWHJRULHV�LQ�0LFURVRIW�2XWORRN������
������ 1R�6LQJOH�6WDUWLQJ�3RLQW�
7KH�SURFHVV�RI�ORFDWLQJ�D�SLHFH�RI�LQIRUPDWLRQ�SULPDULO\�FRQVLVWV�RI�D�VHTXHQFH�RI�EURZVLQJ�DQG�
TXHU\LQJ�VWHSV��7KH�FKRLFH�RI�HLWKHU�EURZVLQJ�RU�TXHU\LQJ�VKRXOG�EH�OHIW�WR�WKH�XVHU�DV�ORJLFDOO\�
SRVVLEOH�UDWKHU�WKDQ�UHVWULFWHG�GXH�WR�LPSOHPHQWDWLRQ�OLPLWDWLRQV��+RZHYHU��LQ�FXUUHQW�HQYLURQPHQWV��
XVHUV�DUH�RIWHQ�UHTXLUHG�WR�EURZVH�ILUVW�EHFDXVH�WKHUH�LV�QR�D�VLQJOH�VWDUWLQJ�SRLQW�IRU�VSHFLI\LQJ�D�
TXHU\��LQ�RUGHU�WR�ILQG�D�WH[W�GRFXPHQW��VWDUW�E\�RSHQLQJ�WKH�RSHUDWLQJ�V\VWHP·V�ILOH�EURZVHU��LQ�RUGHU�
WR�ILQG�DQ�H�PDLO�PHVVDJH��VWDUW�WKH�H�PDLO�FOLHQW��,I�D�XVHU�ZDQWV�WR�VHDUFK�IRU�DOO�H�PDLO�PHVVDJHV�DQG�
WH[W�GRFXPHQWV�FRQWDLQLQJ�D�SDUWLFXODU�VWULQJ��KH�RU�VKH�PXVW�SHUIRUP�WKDW�TXHU\�WZLFH��RQFH�LQ�WKH�
ILOH�EURZVHU�DQG�DQRWKHU�WLPH�LQ�WKH�H�PDLO�FOLHQW��,I�WKH�HQYLURQPHQW�KDG�D�PHFKDQLVP�IRU�VSHFLI\LQJ�
D�TXHU\�LQ�ZKLFK�WKH�W\SH�RI�WKH�VRXJKW�LWHPV�FDQ�EH�VSHFLILHG�ZLWK�D�GLVMXQFWLRQ��WKH�XVHU�ZRXOG�KDYH�
EHHQ�DEOH�WR�DFKLHYH�WKH�GHVLUHG�UHVXOWV�ZLWK�MXVW�RQH�TXHU\��
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$W�WKH�VDPH�WLPH��VRPH�W\SHV�RI�LQIRUPDWLRQ�FDQ�EH�VHDUFKHG�VWDUWLQJ�DW�PXOWLSOH�SRLQWV��)RU�
LQVWDQFH��D�XVHU�FDQ�DWWHPSW�WR�ORFDWH�D�SDUWLFXODU�03��WKURXJK�WKH�ILOH�EURZVHU�RU�WKURXJK�WKH�DXGLR�
VRIWZDUH�DSSOLFDWLRQ��SUHVXPLQJ�DOO�03��ILOHV�KDYH�EHHQ�LPSRUWHG�LQWR�WKH�DXGLR�VRIWZDUH��+RZHYHU��
WKHVH�WZR�VWDUWLQJ�SRLQWV�RIIHU�WZR�GLIIHUHQW�VHWV�RI�VHDUFK�FDSDELOLWLHV��RQO\�WKH�ILOH�EURZVHU�VXSSRUWV�
TXHULHV�E\�PRGLILFDWLRQ�GDWH��DQG�RQO\�WKH�DXGLR�VRIWZDUH�DSSOLFDWLRQ�DOORZV�VHDUFKLQJ�E\�WKH�QXPEHU�
RI�WLPHV�DQ�DXGLR�WUDFN�KDV�EHHQ�SOD\HG��7KH�XVHU�PD\�EHJLQ�DW�RQH�VWDUWLQJ�SRLQW�DQG�IDLO�WR�ILQG�WKH�
IXQFWLRQDOLWLHV�RIIHUHG�RQO\�E\�WKH�RWKHU�VWDUWLQJ�SRLQW��

������ /LPLWHG�4XHU\�6XSSRUW�)RU�1RQ�)LUVW�&ODVV�,QIRUPDWLRQ�
7KH�LQH[SUHVVLYHQHVV�RI�GDWD�PRGHOV�GLVFXVVHG�LQ�VHFWLRQ�����JLYHV�ULVH�WR�D�SDUWLFXODU�GHILFLHQF\�LQ�
ORFDWLQJ�LQIRUPDWLRQ��XVHUV�FDQQRW�TXHU\�IRU�D�FROOHFWLRQ�RI�SLHFHV�RI�LQIRUPDWLRQ�WKDW�DUH�QRW�ILUVW�
FODVV�REMHFWV��)RU�LQVWDQFH��LQ�PRVW�LI�QRW�DOO�DGGUHVV�ERRN�DSSOLFDWLRQV��XVHUV�FDQ�UHFRUG�WKH�FRPSDQ\�
RI�D�SHUVRQ�RQO\�DV�D�WH[W�SURSHUW\��*LYHQ�D�FRQWDFW��D�XVHU�FDQ�ORFDWH�WKH�FRQWDFW·V�FRPSDQ\�E\�
RSHQLQJ�VRPH�SDUWLFXODU�YLHZ�RI�WKH�FRQWDFW��+RZHYHU��JLYHQ�VHYHUDO�FRQWDFWV��WKHUH�LV�QR�PHFKDQLVP�
IRU�DUULYLQJ�DW�WKH�FROOHFWLRQ�RI�FRPSDQLHV�IRU�ZKRP�WKRVH�FRQWDFWV�ZRUN�EHFDXVH�HDFK�FRPSDQ\�
FDQQRW�EH�ORFDWHG��RU�YLHZHG��LQGHSHQGHQWO\�RI�WKH�DVVRFLDWHG�FRQWDFW��+HQFH��LQ�RUGHU�WR�VHQG�VXFK�
D�OLVW�RI�FRPSDQLHV�WR�DQRWKHU�XVHU��RQH�ZRXOG�KDYH�WR�PDQXDOO\�FRS\�RXW�WKH�QDPHV�RI�WKH�
FRPSDQLHV�IURP�WKH�YLHZV�RI�WKH�FRQWDFWV�DQG�HOLPLQDWH�GXSOLFDWHV�DV�QHFHVVDU\��

������ 1R�4XHU\�6XSSRUW�)RU�&URVV�'RPDLQ�,QIRUPDWLRQ�
7KH�TXHU\�VXSSRUW�LQ�H[LVWLQJ�HQYLURQPHQWV�LV�DOVR�ODFNLQJ�ZKHQ�LW�FRPHV�WR�FURVV�GRPDLQ�
LQIRUPDWLRQ���7KLV�LV�SDUWLDOO\�EHFDXVH�FHUWDLQ�FURVV�GRPDLQ�LQIRUPDWLRQ�LV�QRW�HYHQ�H[SUHVVLEOH�LQ�
FXUUHQW�HQYLURQPHQWV��DV�GLVFXVVHG�LQ�VHFWLRQ���������)RU�LQVWDQFH��LW�LV�QRW�SRVVLEOH�WR�TXHU\�IRU�WKH�
DGGUHVVHV�RI�DXGLR�DUWLVWV�ZKRVH�ZRUNV�DUH�LQ�RQH·V�FROOHFWLRQ��(YHQ�ZKHQ�DOO�WKH�FURVV�GRPDLQ�
LQIRUPDWLRQ�LQYROYHG�LV�PDQDJHG�E\�WKH�VDPH�DSSOLFDWLRQ��TXHU\LQJ�LV�QRW�VXSSRUWHG�WKRURXJKO\��LW�LV�
QRW�SRVVLEOH�WR�VSHFLI\�D�VLQJOH�TXHU\�LQ�0LFURVRIW�2XWORRN������WR�ILQG�DOO�H�PDLO�PHVVDJHV�VHQW�
UHFHQWO\�E\�DOO�SDUWLFLSDQWV�RI�D�JLYHQ�PHHWLQJ��+DOI�RI�WKH�LQIRUPDWLRQ�LQYROYHG�LV�VWRUHG�LQ�WKH�
PHHWLQJ�PRGXOH�RI�2XWORRN��DQG�WKH�RWKHU�KDOI�LQ�WKH�H�PDLO�PRGXOH��4XHU\LQJ�DFURVV�WKHVH�WZR�
PRGXOHV�LV�QRW�DOORZHG��

���� 3HUFHLYLQJ�,QIRUPDWLRQ�
:KHQ�D�SLHFH�RI�LQIRUPDWLRQ�FDQ�EH�ORFDWHG�LQ�PRUH�WKDQ�RQH�ZD\��LW�PD\�EH�GLVSOD\HG�GLIIHUHQWO\�
GHSHQGLQJ�RQ�KRZ�LW�KDV�EHHQ�ORFDWHG��
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������ 'LIIHUHQW�5HQGHULQJV�
&RQVLGHU�WKH�RUGHU�LQ�ZKLFK�D�QDPH�LV�GLVSOD\HG�LQ�0LFURVRIW�2XWORRN�������,Q�WKH�&RQWDFWV�IROGHU�
DQG�RQ�&RQWDFW�IRUPV��XVHUV�FDQ�VSHFLI\�KRZ�QDPHV�DUH�WR�EH�GLVSOD\HG��ILUVW�QDPH�ILUVW�RU�ODVW�QDPH�
ILUVW��+RZHYHU��LQ�(�PDLO�IROGHUV�DQG�RQ�(�PDLO�IRUPV��VXFK�VHWWLQJ�LV�HQWLUHO\�LJQRUHG��QDPHV�DUH�
GLVSOD\HG�WKH�ZD\V�WKH\�KDYH�EHHQ�HQFRGHG�ZLWKLQ�H�PDLO�DGGUHVV�VSHFLILFDWLRQV��&RQVHTXHQWO\��WKHUH�
LV�QR�ZD\�WR�VRUW�WKH�PHVVDJHV�LQ�DQ�(�PDLO�IROGHU�E\�WKH�ODVW�QDPHV�RI�VHQGHUV�RU�E\�WKH�ILUVW�QDPHV�
RI�VHQGHUV��DV�VRPH�VHQGHUV�VSHFLI\�WKHLU�ILUVW�QDPHV�ILUVW��DQG�VRPH�ODVW�QDPHV�ILUVW��

)RU�D�VHFRQG�H[DPSOH��FRQVLGHU�KRZ�ILOH�DWWDFKPHQWV�DUH�GLVSOD\HG�LQ�H�PDLO�FOLHQWV��:KHQ�D�ILOH�LV�
DWWDFKHG�WR�DQ�H�PDLO�PHVVDJH�LQ�1HWVFDSH�����0DLO�	�1HZVJURXSV��LW�LV�GLVSOD\HG�DV�DQ�LFRQ�ODEHOHG�
ZLWK�WKH�ILOH�QDPH��)LJXUH�����7KHUH�LV�QR�PHFKDQLVP�IRU�FKDQJLQJ�WKH�ZD\�LW�LV�GLVSOD\HG��7KLV�FDQ�EH�
LQFRQYHQLHQW��VXSSRVH�RQH�ZRXOG�OLNH�WR�YHULI\�WKDW�RQH�KDV�DWWDFKHG�WKH�FRUUHFW�SLFWXUH��LW�ZRXOG�EH�
KHOSIXO�WR�SUHVHQW�WKH�DWWDFKHG�ILOH�ZLWK�D�WKXPEQDLO�LPDJH�EHFDXVH�WKH�ILOH�QDPH��VXFK�DV�
´'&3B�����-3*µ�LQ�)LJXUH����PLJKW�QRW�LPPHGLDWHO\�UHPLQG�WKH�XVHU�RI�WKH�ILOH·V�FRQWHQW��9HU\�IHZ�
H�PDLO�FOLHQWV��LI�QRQH�DW�DOO��FDQ�GLVSOD\�SLFWXUH�DWWDFKPHQWV�DV�WKXPEQDLOV�HYHQ�WKRXJK�PRVW��LI�QRW�
DOO��PRGHUQ�RSHUDWLQJ�V\VWHP�ILOH�EURZVHUV�FDQ�GR�VR�ZLWK�HDVH��7KLV�VKRUWFRPLQJ�LV�FOHDUO\�QRW�D�
ODFNLQJ�RI�DQ\�SDUWLFXODU�H�PDLO�FOLHQW��EXW�DQ�HSLGHPLF�IODZ�FRPPRQ�DPRQJ�VHYHUDO�SURJUDPV��

�
)LJXUH����9LHZLQJ�ILOH�DWWDFKPHQWV�ZKLOH�FRPSRVLQJ�DQ�H�PDLO�PHVVDJH�LQ�1HWVFDSH�����0DLO�
	�1HZVJURXSV�
0LFURVRIW�2XWORRN������GRHV�RIIHU�DQ�LPSURYHPHQW�RYHU�1HWVFDSH�����0DLO�	�1HZVJURXSV�E\�
GLVSOD\LQJ�HDFK�DWWDFKHG�ILOH·V�VL]H��)LJXUH�����+RZHYHU��LW�GRHV�QRW�GLVSOD\�WKH�WRWDO�VL]H�RI�DOO�
DWWDFKPHQWV��ZKLFK�LV�PRUH�XVHIXO�WKDQ�WKH�VL]HV�RI�LQGLYLGXDO�ILOHV��,I�WKHVH�ILOHV�ZHUH�VHOHFWHG�
WRJHWKHU�LQ�WKH�ILOH�EURZVHU�RI�DQ�RSHUDWLQJ�V\VWHP�VXFK�DV�0LFURVRIW�:LQGRZV�;3��WKHLU�WRWDO�VL]H�
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ZRXOG�KDYH�EHHQ�HDVLO\�NQRZQ�WR�WKH�XVHU��L�H��´���.%µ�VKRZQ�LQ�WKH�ZLQGRZ·V�VWDWXV�EDU�LQ�)LJXUH�
����(YHQ�WKRXJK�ILOH�VL]HV�DUH�NQRZQ�WR�2XWORRN��LW�GRHV�QRW�SUHVHQW�VXFK�LQIRUPDWLRQ�LQ�D�IRUP�
XVHIXO�WR�XVHUV��

�
)LJXUH����9LHZLQJ�ILOH�DWWDFKPHQWV�ZKLOH�FRPSRVLQJ�DQ�H�PDLO�PHVVDJH�LQ�0LFURVRIW�2XWORRN�
�����

�
)LJXUH����)LQGLQJ�WKH�WRWDO�VL]H�RI�VHYHUDO�ILOHV�LQ�:LQGRZV�;3�([SORUHU�
,Q�DGGLWLRQ�WR�ILOH�VL]HV��RWKHU�ILOH�SURSHUWLHV�DUH�DOVR�UHDGLO\�DYDLODEOH�WKURXJK�ILOH�V\VWHPV��+RZHYHU��
WKH\�DUH�QRW�DOZD\V�XVHG�LQ�SUHVHQWLQJ�ILOHV��,Q�:LQGRZV�0HGLD�3OD\HU����HDFK�03��ILOH�LV�VKRZQ�ZLWK�
VHYHUDO�SURSHUWLHV��)LJXUH�����EXW�WKLV�VHW�RI�SURSHUWLHV�ODFNV�VHYHUDO�LQWULQVLF�ILOH�SURSHUWLHV�VXFK�DV�
DXWKRU��GDWH�DFFHVVHG��FDWHJRU\��FRPPHQW��HWF��RIIHUHG�E\�17)6��(YHQ�WKRXJK�:LQGRZV�0HGLD�
3OD\HU���FDQ�HDVLO\�UHWULHYH�WKHVH�SURSHUWLHV�DQG�GLVSOD\�WKHP��LW�KDV�GHFLGHG�QRW�WR��
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�
)LJXUH����3URSHUWLHV�GLVSOD\HG�E\�:LQGRZV�0HGLD�3OD\HU���
������ 0LVVLQJ�,QIRUPDWLRQ�
6RPH�GHWDLOV�PD\�QRW�EH�DYDLODEOH�WR�D�SLHFH�RI�FRGH�WKDW�UHQGHUV�D�SLHFH�RI�LQIRUPDWLRQ��)RU�
LQVWDQFH��ZKLOH�:LQGRZV�0HGLD�3OD\HU���NQRZV�WKH�QXPEHU�RI�WLPH�DQ�DXGLR�WUDFN�LV�SOD\HG��LWV�3OD\�
&RXQW�SURSHUW\�LQ�)LJXUH�����WKH�RSHUDWLQJ�V\VWHP·V�ILOH�EURZVHU�GRHV�QRW�DQG�KHQFH�FDQQRW�VKRZ�
SOD\�FRXQWV��6LPLODUO\��-DYD�ILOHV�DUH�VKRZQ�ZLWK�ZDUQLQJ�IODJV�LQ�,%0·V�(FOLSVH������)LJXUH����EXW�QRW�
DQ\ZKHUH�HOVH��

�
)LJXUH����-DYD�ILOHV�DUH�GLVSOD\HG�ZLWK�ZDUQLQJ�IODJV�LQ�,%0
V�(FOLSVH�����

���� 2UJDQL]LQJ�,QIRUPDWLRQ�
7KH�YDULRXV�LQFRQVLVWHQFLHV�LQ�WKH�PHFKDQLVPV�IRU�ORFDWLQJ�DQG�SHUFHLYLQJ�LQIRUPDWLRQ�WKDW�ZH�KDYH�
GLVFXVVHG�VR�IDU�DUH�DOVR�VHHQ�LQ�WKH�PHDQV�IRU�RUJDQL]LQJ�LQIRUPDWLRQ��

������ 6HJUHJDWLRQ�E\�7\SH�
3LHFHV�RI�LQIRUPDWLRQ�RI�GLIIHUHQW�W\SHV�RIWHQ�FDQQRW�EH�RUJDQL]HG�WRJHWKHU��WKHUH�LV�QR�ZD\�WR�ILOH�H�
PDLO�PHVVDJHV�DQG�LQVWDQW�PHVVDJHV�LQ�RQH�FRPPRQ�KLHUDUFK\�RI�IROGHUV�ZKHQ�WKH�PRGH�RI�GHOLYHU\�
�LQVWDQW�RU�UHOD\HG��GRHV�QRW�PDWWHU�WR�WKH�XVHU���,Q�IDFW��IHZ�LQVWDQW�PHVVDJLQJ�DSSOLFDWLRQV��LI�DQ\��
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RIIHU�D�PHDQV�IRU�RUJDQL]LQJ�LQVWDQW�PHVVDJHV���6LPLODUO\��LW�LV�QRW�HDV\�WR�RUJDQL]H�H�PDLO�PHVVDJHV�
DQG�WH[W�GRFXPHQWV�WRJHWKHU�DV�WKH\�VKRXOG�EH�ZKHQ��IRU�LQVWDQFH��WKH\�DUH�UHODWHG�E\�SURMHFWV��

������ 'LIIHUHQW�0HFKDQLVPV�IRU�2UJDQL]DWLRQ�
7KH�PRVW�FRPPRQ�8,�PHFKDQLVP�IRU�RUJDQL]DWLRQ�LV�GUDJ�DQG�GURS��7KHUH�DUH�VHYHUDO�DOWHUQDWLYHV�WR�
GUDJ�DQG�GURS��1HWVFDSH�����0DLO�	�1HZVJURXSV�DOORZV�WKH�XVHU�WR�LQYRNH�WKH�FRQWH[W�PHQX�RI�DQ�H�
PDLO�PHVVDJH�DQG�VHOHFW�WKH�GHVWLQDWLRQ�IROGHU��0RVW�ILOH�EURZVHUV�LPSOHPHQW�D�GLIIHUHQW�PHFKDQLVP��
ILOHV�FDQ�EH�VHOHFWHG�DQG�WKHQ�FRSLHG�RU�FXW�DQG�SDVWHG�LQWR�WKH�GHVWLQDWLRQ�IROGHU�WKURXJK�WKH�
RSHUDWLQJ�V\VWHP·V�FOLSERDUG��1HWVFDSH�����0DLO�	�1HZVJURXSV�GRHV�QRW�VXSSRUW�FXW�FRS\�DQG�SDVWH�
RSHUDWLRQV�RQ�H�PDLO�PHVVDJHV�DQG�ILOH�EURZVHUV�GR�QRW�VXSSRUW�VSHFLI\LQJ�GHVWLQDWLRQ�IROGHUV�
WKURXJK�FRQWH[W�PHQXV��

�
)LJXUH�����2UJDQL]LQJ�DQ�H�PDLO�PHVVDJH�LQ�1HWVFDSH�����0DLO�	�1HZVJURXSV�XVLQJ�FRQWH[W�
PHQX�
,I�WKH�XVHU�QHHGV�WR�H[SORUH�WKH�FRQWHQWV�RI�YDULRXV�IROGHUV�EHIRUH�ILOLQJ�LQIRUPDWLRQ�LQWR�RQH�RI�
WKHP��WKHQ�WKH�FXW�FRS\�DQG�SDVWH�PHFKDQLVP�ZRUNV�EHVW�VLQFH�WKH�VHOHFWLRQ�RI�LWHPV�WR�EH�ILOHG�LV�
VDIHO\�VWRUHG�LQ�WKH�FOLSERDUG��,I�WKH�XVHU�NQRZV�IRU�FHUWDLQ�ZKLFK�GHVWLQDWLRQ�IROGHU�WR�ILOH�LQWR�DQG�
GRHV�QRW�ZLVK�WR�VZLWFK�DZD\�IURP�WKH�FXUUHQW�IROGHU��WKHQ�WKH�FRQWH[W�PHQX�PHFKDQLVP�LV�WKH�
FKRLFH��+RZHYHU��WKH�XVHU�LV�QRW�RIIHUHG�ERWK�PHFKDQLVPV�LQ�ERWK�1HWVFDSH�����0DLO�	�1HZVJURXSV�
DQG�ILOH�EURZVHUV��$V�D�FRQVHTXHQFH��RUJDQL]DWLRQ�PD\�EH�PRUH�FRQYHQLHQW�LQ�RQH�DSSOLFDWLRQ�WKDQ�LQ�
DQRWKHU�HYHQ�WKRXJK�WKH�XVHU·V�QHHGV�DUH�WKH�VDPH��
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������ 0L[LQJ�&RQFHSWV�RI�$FFHVV�/RFDWLRQ�DQG�&ODVVLILFDWLRQ�
$�FRPPRQ�PHWKRG�IRU�GLJHVWLQJ�D�FRUSXV�RI�LQIRUPDWLRQ��L�H��IRU�RUJDQL]LQJ�LWV�FRQWHQW�LQ�RQH·V�
PLQG��LV�WR�FODVVLI\�LWHPV�LQ�WKDW�FRUSXV��+RZHYHU��WKH�PHFKDQLVP�IRU�FODVVLILFDWLRQ�LV�RIWHQ�WKH�VDPH�
DV�WKDW�IRU�DFFHVV��LQ�RUGHU�WR�ILOH�DZD\�D�GRFXPHQW��RQH�PXVW�PRYH�LW�LQWR�D�IROGHU��,Q�GRLQJ�VR��RQH�
KDV�FKDQJHG�WKH�DFFHVV�ORFDWLRQ�RI�WKH�GRFXPHQW��6LPLODUO\��ILOLQJ�DQ�H�PDLO�PHVVDJH�UHTXLUHV�
UHPRYLQJ�LW�IURP�WKH�,QER[��6XFK�DQ�DFWLRQ�PD\�QRW�EH�GHVLUDEOH�DV�WKH�XVHU�PLJKW�ZDQW�WR�NHHS�WKH�
PHVVDJH�LQ�WKH�,QER[�WR�VHUYH�DV�D�UHPLQGHU�IRU�DQ�XQILQLVKHG�WDVN��%HFDXVH�WKH�FRQFHSWV�RI�DFFHVV�
ORFDWLRQ�DQG�FODVVLILFDWLRQ�DUH�PXGGOHG�WRJHWKHU��RUJDQL]DWLRQ�WKURXJK�FODVVLILFDWLRQ�FDQQRW�WDNH�SODFH�
LQ�WKLV�H[DPSOH�XQWLO�WKH�XVHU�QR�ORQJHU�QHHGV�WKH�PHVVDJH�DV�D�UHPLQGHU��

,Q�DGGLWLRQ��EHFDXVH�FODVVLILFDWLRQ�LV�GRQH�E\�IL[LQJ�DFFHVV�ORFDWLRQ��DQG�HDFK�REMHFW�FDQ�EH�DFFHVVHG�
IURP�RQO\�RQH�ORFDWLRQ��RQH�FDQQRW�FODVVLI\�D�SLHFH�RI�LQIRUPDWLRQ�LQ�PRUH�WKDQ�RQH�ZD\��2IWHQ��DQ�
LWHP�EHORQJV�WR�PRUH�WKDQ�RQH�FDWHJRU\�LQ�D�FODVVLILFDWLRQ�VFKHPH��)RU�LQVWDQFH��DQ�H�PDLO�FDQ�EH�
ERWK�ZRUN�UHODWHG�DQG�IXQ�UHODWHG�LI�LWV�FRQWHQW�LV�PL[HG��2QH�FDQ�PDNH�FRSLHV�EXW�RQH�ZLOO�QHHG�WR�
NHHS�WKH�FRSLHV�V\QFKURQL]HG��

)XUWKHUPRUH��RQO\�RQH�FODVVLILFDWLRQ�VFKHPH�FDQ�EH�DSSOLHG�DW�D�WLPH��,W�LV�D�FRPPRQ�SUDFWLFH�WR�ILOH�
H�PDLO�PHVVDJHV�E\�VHQGHU��EXW�VXFK�D�VFKHPH�EUHDNV�XS�FRQYHUVDWLRQV�SDUWLFLSDWHG�E\�PDQ\�SHRSOH��
,GHDOO\��XVHUV�VKRXOG�EH�DEOH�WR�FODVVLI\�PHVVDJHV�E\�FRQYHUVDWLRQ�WRSLF�DQG�VHQGHU�VLPXOWDQHRXVO\��

������ 2UJDQL]DWLRQ�1RW�6KDUDEOH�
$OVR�EHFDXVH�FODVVLILFDWLRQ�LV�GRQH�E\�IL[LQJ�DFFHVV�ORFDWLRQ��FODVVLILFDWLRQ�VFKHPHV�FDQQRW�EH�
VHSDUDWHG�IURP�WKH�LQIRUPDWLRQ�WKDW�LV�FODVVLILHG��)RU�LQVWDQFH��RQH�FDQQRW�HDVLO\�PLJUDWH�D�IROGHU�
KLHUDUFK\�IURP�RQH�PDFKLQH�WR�DQRWKHU�VR�WKDW�WKH�VDPH�KLHUDUFK\�FDQ�EH�XVHG�WR�RUJDQL]H�ILOHV�RQ�
WKH�ODWWHU�PDFKLQH��6XFK�PLJUDWLRQ�ZRXOG�LQYROYH�PRYLQJ�WKH�KLHUDUFK\�ZLWK�LWV�FRQWHQW�DQG�GHOHWLQJ�
WKH�FRQWHQWV�DIWHU�WKH�PRYH��7KH�FRQWHQW�FDQ�EH�H[SHQVLYH�WR�PRYH��RU�LW�VKRXOG�QRW�EH�FRSLHG�WR�WKH�
VHFRQG�PDFKLQH�LQ�WKH�ILUVW�SODFH�EHFDXVH�RI�SULYDF\�LVVXHV��$V�D�UHVXOW��LW�LV�QRW�HDV\�WR�VKDUH�RQH·V�
FODVVLILFDWLRQ�VFKHPH�ZLWK�VRPHRQH�HOVH��

���� 0DQLSXODWLQJ�,QIRUPDWLRQ�
)XQFWLRQDOLWLHV�RIIHUHG�IRU�PDQLSXODWLQJ�LQIRUPDWLRQ�ZLWKLQ�HDFK�LQIRUPDWLRQ�PDQDJHPHQW�
HQYLURQPHQW�DUH�RIWHQ�LQFRQVLVWHQW�DFURVV�GLIIHUHQW�FRQWH[WV��
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������ ,QWHU�DSSOLFDWLRQ�,QFRQVLVWHQFLHV�
:KLOH�ERWK�-DVF�3DLQW�6KRS�3UR������)LJXUH�����DQG�0LFURVRIW�:LQGRZV�;3�([SORUHU��)LJXUH�����FDQ�
GLVSOD\�LPDJH�WKXPEQDLOV��RQO\�WKH�ODWWHU�DOORZV�URWDWLQJ�LPDJHV�WKURXJK�WKHLU�FRQWH[W�PHQXV��7KLV�
GLVFUHSDQF\�LV�EL]DUUH�VLQFH�-DVF�3DLQW�6KRS�3UR�����LV�DQ�LPDJH�HGLWRU�DQG�LV�FDSDEOH�RI�URWDWLQJ�
LPDJHV�LWVHOI�ZKLOH�WKH�ILOH�EURZVHU�LV�RQO\�H[SHFWHG�WR�GLVSOD\�ILOHV�LQ�D�JHQHULF�PDQQHU��

�
)LJXUH�����&RQWH[W�PHQX�RI�DQ�LPDJH�ILOH�LQ�-DVF�3DLQW�6KRS�3UR�����
&RQVLGHU�DQRWKHU�FDVH�RI�FURVV�DSSOLFDWLRQ�LQFRQVLVWHQF\��ZKLOH�RQH�FDQ�VFDQ�DQ�(;(�ILOH�IRU�YLUXVHV�
LQ�0LFURVRIW�:LQGRZV�;3�([SORUHU�WKURXJK�WKH�ILOH·V�FRQWH[W�PHQX��)LJXUH������RQH�FDQQRW�GR�VR�WR�
WKH�VDPH�ILOH�LI�LW�LV�VKRZQ�DV�DQ�DWWDFKPHQW�LQ�DQ�H�PDLO�PHVVDJH�LQ�0LFURVRIW�2XWORRN�������)LJXUH�
�����6FDQQLQJ�D�ILOH�IRU�YLUXVHV�EHIRUH�VHQGLQJ�LW�DZD\�PDNHV�D�ORW�RI�VHQVH��/LNHZLVH��LW�ZRXOG�EH�
FRQYHQLHQW�LI�2XWORRN�DOORZHG�]LSSLQJ�DQG�XQ]LSSLQJ�DQ�DWWDFKHG�ILOH�IURP�LWV�FRQWH[W�PHQX��
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�
)LJXUH�����&RQWH[W�PHQX�RI�DQ�LPDJH�ILOH�LQ�0LFURVRIW�:LQGRZV�;3�([SORUHU�

�
)LJXUH�����&RQWH[W�PHQX�RI�D�ILOH�LQ�0LFURVRIW�:LQGRZV�;3�([SORUHU�



�
�

� ���

�
)LJXUH�����&RQWH[W�PHQX�RI�DQ�DWWDFKHG�ILOH�LQ�0LFURVRIW�2XWORRN������
&RQVLGHU�PRUH�FRPSOH[�H[DPSOHV�RI�LQFRQVLVWHQFLHV��2QH�FDQ�VHOHFW�VHYHUDO�QXPHULF�FHOOV�LQ�DQ\�
VSUHDGVKHHW�SURJUDP�DQG�ILQG�WKHLU�DYHUDJH�EXW�RQH�FDQQRW�HDVLO\�GHWHUPLQH�WKH�DYHUDJH�RI�VHYHUDO�
ILOHV·�VL]HV�LQ�D�ILOH�EURZVHU��2QH�FDQ�ILQG�WKH�VWDWLVWLFDO�PRGH�RI�VHYHUDO�FHOOV�LQ�D�VSUHDGVKHHW�SURJUDP��
EXW�RQH�FDQQRW�OHW�WKH�FRPSXWHU�GHWHUPLQH�RQH·V�PRVW�IDYRULWH�DUWLVW�ZLWKLQ�D�FROOHFWLRQ�RI�DXGLR�
WUDFNV�LQ�DQ�DXGLR�VRIWZDUH�DSSOLFDWLRQ��

������ ,QWUD�DSSOLFDWLRQ�,QFRQVLVWHQFLHV�
7KH�SUHYLRXV�VHFWLRQ�LOOXVWUDWHV�LQFRQVLVWHQFLHV�EHWZHHQ�GLIIHUHQW�DSSOLFDWLRQV��7KHUH�DOVR�H[LVW�
LQFRQVLVWHQFLHV�ZLWKLQ�LQGLYLGXDO�DSSOLFDWLRQV��:KLOH�0LFURVRIW�:RUG������PD\�RIIHU�WKH�
VSHOOFKHFNLQJ�IXQFWLRQDOLW\�RQ�GRFXPHQW�ERGLHV��LW�GRHV�QRW�GR�VR�IRU�RWKHU�WH[WXDO�SURSHUWLHV�RI�
GRFXPHQWV��,Q�WKH�3URSHUWLHV�GLDORJ�VKRZQ�LQ�)LJXUH�����WKHUH�LV�QR�PHDQV�IRU�VSHOOFKHFNLQJ�WKH�
FRPPHQW��
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�
)LJXUH�����7KH�3URSHUWLHV�GLDORJ�LQ�0LFURVRIW�:RUG������

���� 3UREOHP�6WDWHPHQW�
7KH�SUHFHGLQJ�ILYH�VHFWLRQV�KDYH�GLVFXVVHG�KRZ�H[LVWLQJ�HQYLURQPHQWV�DUH�ODFNLQJ�ZKHQ�LW�FRPHV�WR�
DOORZLQJ�XVHUV�WR�PDQDJH�LQIRUPDWLRQ��VXPPDUL]HG�LQ�7DEOH�����,�KDYH�DOVR�DUJXHG�WKDW��VLQFH�WKH�
WDVNV�RI�PDQDJLQJ�LQIRUPDWLRQ�IRUP�WKH�EDVLV�RI�DQ\�XVHU·V�H[SHULHQFH�LQ�XVLQJ�WKH�SHUVRQDO�
FRPSXWHU��WKHVH�HQYLURQPHQWV�PXVW�DGGUHVV�WKH�GHILFLHQFLHV�LQ�WKHLU�VXSSRUW�IRU�PDQDJLQJ�
LQIRUPDWLRQ�EHIRUH�WKHLU�XVHU�H[SHULHQFHV�FDQ�LPSURYH��,Q�IDFW��,�EHOLHYH�WKDW�WKH�WDVNV�RI�PDQDJLQJ�
LQIRUPDWLRQ�PXVW�EH�VXSSRUWHG�E\�WKH�LQIUDVWUXFWXUHV�RI�WKHVH�HQYLURQPHQWV�UDWKHU�WKDQ�VROHO\�E\�WKH�
LQGLYLGXDO�DSSOLFDWLRQV�WKDW�UXQ�RQ�WKHP��,Q�WKLV�WKHVLV��,�H[SORUH�D�QXPEHU�RI�VROXWLRQV�WR�VRPH�RI�
WKH�DIRUHPHQWLRQHG�GHILFLHQFLHV�WKURXJK�WKH�SULQFLSOHV�DQG�FRQVWUXFWLRQ�RI�WKH�XVHU�LQWHUIDFH�
IUDPHZRUN�RI�WKH�+D\VWDFN�LQIRUPDWLRQ�PDQDJHPHQW�SODWIRUP��6SHFLILFDOO\��,�DP�VHHNLQJ�WR�
GHWHUPLQH�WKH�VHW�RI�EDVLF�LQIRUPDWLRQ�PDQDJHPHQW�IXQFWLRQDOLWLHV�WKDW�WKH�LQIUDVWUXFWXUH�RI�DQ\�
LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQW�VKRXOG�VXSSRUW�WR�HQVXUH�D�FRKHUHQW�H[SHULHQFH�IRU�
LQWHUDFWLQJ�ZLWK�LQIRUPDWLRQ��&RPSOH[�WDVN�VXSSRUW�FDQ�EH�EXLOW�RQ�WRS�RI�WKLV�IXQFWLRQDOLW\�VHW�WR�
SURYLGH�GRPDLQ�VSHFLILF�FDSDELOLWLHV��
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7DEOH����6KRUWFRPLQJV�RI�H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV�
6FKHPDV�LQFRPSOHWH��VWRS�VKRUW�ZLWK�ILHOGV�UDWKHU�WKDQ�ILUVW�FODVV�
REMHFWV�
/DFN�RI�V\QHUJ\�EHWZHHQ�VFKHPDV��UHODWLRQVKLSV�VSDQQLQJ�GLIIHUHQW�
VFKHPDV�QRW�H[SUHVVLEOH�
/DFN�RI�JHQHULF�VFKHPDV��QR�GHIDXOW�VFKHPDV�IRU�VSHFLI\LQJ�JHQHULF�
SURSHUWLHV�VXFK�DV�LPSRUWDQFH�RQ�HYHU\�REMHFW�LQ�V\VWHP�

([SUHVVLQJ�LQIRUPDWLRQ�

1DPLQJ�VFKHPHV�WLHG�WR�DFFHVV�ORFDWLRQV��PLQXWH�REMHFWV�QRW�
DGGUHVVDEOH��QDPLQJ�VFKHPHV�QRW�XQLTXH�DFURVV�QHWZRUN�
$FFHVV�WR�FHUWDLQ�LQIRUPDWLRQ�ORQJ�ZLQGHG�DQG�QR�PHDQV�WR�FUHDWH�
VKRUWFXW�WR�YLVLWHG�LQIRUPDWLRQ��
1R�VLQJOH�VWDUWLQJ�SRLQW�IRU�TXHU\LQJ��RU�PXOWLSOH�VWDUWLQJ�SRLQWV�
WKDW�OHDG�WR�XQH[SHFWHGO\�GLIIHUHQW�UHVXOWV�
/LPLWHG�TXHU\�VXSSRUW�IRU�QRQ�ILUVW�FODVV�LQIRUPDWLRQ�

/RFDWLQJ�LQIRUPDWLRQ�

1R�TXHU\�VXSSRUW�IRU�FURVV�GRPDLQ�LQIRUPDWLRQ�
5HQGHULQJV�DUELWUDULO\�GLIIHUHQW�LQ�GLIIHUHQW�FRQWH[WV�3HUFHLY LQJ�LQIRUPDWLRQ�
5HQGHULQJV�LQ�FHUWDLQ�FRQWH[WV�LQFRPSOHWH�GXH�WR�LQDFFHVVLEOH�GDWD�
'DWD�RUJDQL]HG�E\�V\VWHP�W\SH��WKLV�VHJUHJDWLRQ�PLJKW�QRW�EH�
QDWXUDO�
0HFKDQLVPV�IRU�RUJDQL]DWLRQ�DUELWUDULO\�GLIIHUHQW�LQ�GLIIHUHQW�
FRQWH[WV�
0L[LQJ�FRQFHSWV�RI�DFFHVV�ORFDWLRQ�DQG�FODVVLILFDWLRQ��PXOWLSOH�
FDWHJRUL]DWLRQ�QRW�SRVVLEOH�

2UJDQL]LQJ�LQIRUPDWLRQ�

2UJDQL]DWLRQ��FODVVLILFDWLRQ�VFKHPHV��QRW�VKDUDEOH�
,QWHU�DSSOLFDWLRQ�LQFRQVLVWHQFLHV�0DQLSXODWLQJ�LQIRUPDWLRQ�
,QWUD�DSSOLFDWLRQ�LQFRQVLVWHQFLHV�

���� 6WUXFWXUH�RI�7KHVLV�
7KLV�WKHVLV�FRQVLVWV�RI�VHYHQ�FKDSWHUV�LQ�WRWDO��7KLV�ILUVW�FKDSWHU�LQWURGXFHV�WKH�SUREOHPV�WKDW�,�DP�
WU\LQJ�WR�VROYH��&KDSWHU���H[SORUHV�YDULRXV�SDVW�DWWHPSWV�WR�VROYH�WKHVH�SUREOHPV��&KDSWHU���GLYHV�
LQWR�P\�RZQ�DSSURDFK��&KDSWHU���GLVFXVVHV�WKH�RYHUDOO�+D\VWDFN�SODWIRUP��&KDSWHU���FRQFHQWUDWHV�RQ�
WKH�GHVLJQ�UDWLRQDOHV�EHKLQG�WKH�XVHU�LQWHUIDFH�IUDPHZRUN�RI�+D\VWDFN�ZKLOH�&KDSWHU���GHVFULEHV�LWV�
LPSOHPHQWDWLRQ�GHWDLOV��&KDSWHU���LOOXVWUDWHV�D�XVDJH�VFHQDULR�DQG�UHSRUWV�WKH�HIIHFWLYHQHVV�RI�P\�
DSSURDFK�WKURXJK�D�XVHU�VWXG\��&KDSWHU���VXJJHVWV�GLUHFWLRQV�IRU�IXWXUH�ZRUN��

�
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&+$37(5��� �
�%DFNJURXQG�:RUN�

7KLV�FKDSWHU�H[DPLQHV�YDULRXV�IXOO�DQG�SDUWLDO�VROXWLRQV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�DQG�SURSRVHG�WR�
VXSSRUW�WKH�WDVNV�RI�PDQDJLQJ�LQIRUPDWLRQ�LQ�HDV\�DQG�LQWXLWLYH�ZD\V�LQ�H[LVWLQJ�FRPPHUFLDO�RU�
UHVHDUFK�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV��

���� ,QWUD�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�$XWRPDWLRQ�
(YHQ�WKRXJK�ZH�KDYH�GLVFXVVHG�VR�IDU�DERXW�HQYLURQPHQWV³RSHUDWLQJ�V\VWHPV�DQG�DSSOLFDWLRQV�
FRPELQHG��LW�LV�LOOXPLQDWLQJ�WR�QRWH�WKDW�VHYHUDO�VROXWLRQV�KDYH�EHHQ�RIIHUHG�IRU�PDNLQJ�XVHU�
LQWHUIDFHV�FRKHUHQW�DQG��LQ�GRLQJ�VR��HDVLQJ�WKH�WDVNV�RI�PDQDJLQJ�LQIRUPDWLRQ�ZLWKLQ�LQGLYLGXDO�
DSSOLFDWLRQV��

������ 8VHU�,QWHUIDFH�0DQDJHPHQW�6\VWHPV��8,06HV��
7KH�ILHOG�RI�XVHU�LQWHUIDFH�PRGHOLQJ�KDV�EHHQ�RQH�RI�WKH�PDLQ�IRFXVHV�RI�XVHU�LQWHUIDFH�UHVHDUFKHUV��
DV�HYLGHQW�E\�WKH�QXPEHU�RI�XVHU�LQWHUIDFH�PDQDJHPHQW�V\VWHPV�HYHU�FRQVWUXFWHG��WR�OLVW�D�IHZ��

x� &RPPRQ�/LVS�,QWHUIDFH�0DQDJHU��&/,0��>�@��
x� /RFNKHHG�8VHU�,QWHUIDFH�6\VWHP�>��@��
x� &RRSHUDWLYH�8VHU�,QWHUIDFH��&286,1��>��@��
x� 8QLYHUVLW\�RI�$OEHUWD�8,06�>��@��
x� $OSKD�8,06�>��@��
x� 6DVVDIUDV�>��@��
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x� 8QLYHUVLW\�RI�7RURQWR�8,06�>��@��
x� 3HQJXLPV�>��@��
x� *HRUJH�:DVKLQJWRQ�8,06�>��@��DQG�
x� 98,06�>��@��

5RXJKO\�VSHDNLQJ��XVHU�LQWHUIDFH�PDQDJHPHQW�V\VWHPV�DUH�GHVLJQ�WLPH�WRROV�DQG�UXQ�WLPH�
LQIUDVWUXFWXUHV�GHVLJQHG�WR�´DEVWUDFW�WKH�GHWDLOV�RI�LQSXW�DQG�RXWSXW�GHYLFHV��SURYLGLQJ�VWDQGDUG�RU�
DXWRPDWLFDOO\�JHQHUDWHG�LPSOHPHQWDWLRQV�RI�LQWHUIDFHV��DQG�JHQHUDOO\�DOORZLQJ�LQWHUIDFHV�WR�EH�
VSHFLILHG�DW�D�KLJKHU�OHYHO�RI�DEVWUDFWLRQ�µ�>��@�

8,06HV�ZRUN�RQ�RQH�XVHU�LQWHUIDFH��RQH�DSSOLFDWLRQ�DW�D�WLPH��$V�WKH�PRGXV�RSHUDQGL�RI�DSSOLFDWLRQ�
GHYHORSPHQW�JRHV��WKH�LQWHUQDO�ZRUN�RI�WKH�DSSOLFDWLRQ�KDV�DOUHDG\�EHHQ�GHWHUPLQHG�E\�WKH�WLPH�D�
8,06�LV�FDOOHG�XSRQ�WR�GHVLJQ�DQG�EXLOG�WKH�XVHU�LQWHUIDFH��$V�D�FRQVHTXHQFH��WKH�8,06�FDQ�RQO\�
NHHS�WKH�8,�FRKHUHQW�ZLWKLQ�WKDW�DSSOLFDWLRQ�E\�W\SLFDOO\�SURMHFWLQJ�WKH�LQQHU�ZRUNLQJ�RI�WKH�
DSSOLFDWLRQ�V\VWHPDWLFDOO\�WR�WKH�XVHU�LQWHUIDFH��7KH�8,�PD\�EHKDYH�FRKHUHQWO\��EXW�WKH�IXQFWLRQDOLWLHV�
RIIHUHG�IRU�PDQDJLQJ�LQIRUPDWLRQ�GHSHQG�PXFK�RQ�WKH�DSSOLFDWLRQ·V�LQQHU�ZRUNLQJ��,I�D�SLHFH�RI�
LQIRUPDWLRQ�LV�PRGHOHG�E\�WKH�DSSOLFDWLRQ�DV�D�WH[W�ILHOG��LW�FDQQRW�EH�PDQLSXODWHG�DV�D�ILUVW�FODVV�
REMHFW�LQ�WKH�8,��

������ 0RGHO�%DVHG�,QWHUIDFH�'HVLJQHUV�
0RGHO�EDVHG�LQWHUIDFH�GHVLJQHUV��H�J��02%,�'�>��@��LPSURYH�RQ�8,06HV�E\�IDFLOLWDWLQJ�WKH�
VSHFLILFDWLRQ�RI�IXOO�LQWHUIDFH�PRGHOV��ZKLFK�LQFOXGH�XVHU�WDVN�PRGHOV��GRPDLQ�PRGHOV��XVHU�PRGHOV��
SUHVHQWDWLRQ�PRGHOV��DQG�GLDORJ�PRGHOV�>��@���8,06HV�DOORZ�WKH�VSHFLILFDWLRQ�RI�RQO\�WKH�ODVW�WZR�
W\SHV�RI�PRGHO���%\�VSHFLI\LQJ�WKHVH�PRGHOV�LQ�D�KLJKHU�OHYHO�RI�DEVWUDFWLRQ�DQG�UHO\LQJ�RQ�WRROV�WR�
JHQHUDWH�FRQFUHWH�GDWD�PRGHOV�DQG�XVHU�LQWHUIDFH�HOHPHQWV��ZH�FDQ�DFKLHYH�PRUH�VWDQGDUG�GDWD�
PRGHOV�DQG�XVHU�LQWHUIDFHV��6WDQGDUGV�PHDQ�FRPSDWLELOLW\�DQG�FRQVLVWHQF\��

+RZHYHU��DV�WKH�UHOHYDQW�PRGHOV�RI�HDFK�DSSOLFDWLRQ�DUH�VSHFLILHG�LQGHSHQGHQWO\�IURP�WKH�PRGHOV�RI�
RWKHU�DSSOLFDWLRQV��WKH�UHVXOWLQJ�GDWD�PRGHOV�DQG�XVHU�LQWHUIDFHV�RI�GLIIHUHQW�DSSOLFDWLRQV�VWLOO�DUH�QRW�
JXDUDQWHHG�WR�EH�FRQVLVWHQW�ZLWK�RQH�DQRWKHU��)RU�H[DPSOH��WKH�GHVLJQHU�RI�DQ�DXGLR�VRIWZDUH�
DSSOLFDWLRQ�PD\�EHOLHYH�WKDW�KLV�RU�KHU�XVHUV�QHYHU�QHHG�WR�SHUIRUP�DQ\�FRPSOH[�WDVN�RQ�DUWLVWV�LQ�WKH�
GRPDLQ�RI�DXGLR�UHVRXUFH�PDQDJHPHQW��$V�D�UHVXOW��KH�RU�VKH�VSHFLILHV�D�GRPDLQ�PRGHO�LQ�ZKLFK�
DUWLVWV�DUH�UHSUHVHQWHG�E\�WH[W�SURSHUWLHV�RI�DXGLR�WUDFNV��DQG�D�XVHU�WDVN�PRGHO�WKDW�RPLWV�
VRSKLVWLFDWH�PDQLSXODWLRQV�RI�DUWLVW�LQIRUPDWLRQ��2Q�WKH�RWKHU�KDQG��WKH�GHVLJQHU�RI�DQ�H�PDLO�FOLHQW�
PD\�VSHFLI\�D�PRUH�VRSKLVWLFDWH�GRPDLQ�PRGHO�ZLWK�UHJDUG�WR�SHUVRQ�LQIRUPDWLRQ�LQ�ZKLFK�SHUVRQV�
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DUH�UHSUHVHQWHG�DV�ILUVW�FODVV�REMHFWV��(DFK�RI�WKHVH�WZR�DSSOLFDWLRQV�FDQ�EH�FRKHUHQW�ZLWKLQ�LWVHOI��EXW�
WRJHWKHU�WKH\�GR�QRW�SURYLGH�D�FRQVLVWHQW�H[SHULHQFH��

7KH�VHHPLQJ�QHJOLJHQFH�RI�8,06HV�DQG�PRGHO�EDVHG�LQWHUIDFH�GHVLJQHUV�WR�HQVXUH�HQYLURQPHQW�ZLGH�
8,�DQG�GDWD�PRGHO�FRKHUHQFH�LV�FDXVHG�E\�WKH�ODFN�RI�VXSSRUW�IRU�GDWD�DQG�8,�VKDULQJ�LQ�WKH�
HQYLURQPHQWV�LQ�ZKLFK�WKHVH�V\VWHPV�ZRUN��,Q�WKH�H[DPSOH�DERYH��VLQFH�WKH�GHVLJQHU�RI�WKH�DXGLR�
VRIWZDUH�FDQQRW�HDVLO\�UHXVH�WKH�GDWD�DQG�IXQFWLRQDOLWLHV�GHYHORSHG�E\�WKH�GHVLJQHU�IRU�WKH�H�PDLO�
FOLHQW��KH�RU�VKH�PXVW�UHVROYH�WR�NHHS�WKH�PRGHO�IRU�DUWLVWV�VLPSOH�LQVLGH�KLV�RU�KHU�RZQ�DSSOLFDWLRQ��
OHVW�KLV�RU�KHU�HQWKXVLDVWLF�PRGHOLQJ�ZRUN�H[WHQGV�WR�LQFOXGH�HYHU\�GRPDLQ�SRVVLEOH��

���� ,QWUD�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�'HVLJQ�
7KHUH�DUH�DOVR�DSSOLFDWLRQV�QRW�EXLOW�ZLWK�8,06HV�DQG�PRGHO�EDVHG�LQWHUIDFH�GHVLJQHUV��EXW�UDWKHU�
GHVLJQHG�IURP�JURXQG�XS�ZLWK�D�IRFXV�RQ�LQIRUPDWLRQ�PDQDJHPHQW��DOEHLW�ZLWKLQ�YHU\�VSHFLILF�
GRPDLQV��)RU�H[DPSOHV��

��� 6+UL03�9LHZV�>��@�RIIHUV�D�]RRPDEOH�8,�IRU�H[SORULQJ�KLHUDUFKLFDOO\�VWUXFWXUHG�LQIRUPDWLRQ�
FRUSRUD�VXFK�DV�-DYD�FRGH�EDVHV��

��� 3UHVWR�>��@�SURYLGHV�D�XQLILHG�DQG�ULFK�IDFLOLW\�IRU�PDQDJLQJ�GRFXPHQWV�ZLWK�GLJLWDO�FRQWHQWV�
WKURXJK�WKH�XVH�RI�DWWULEXWHV��XQIRUWXQDWHO\��VLQFH�QRW�HYHU\�SLHFH�RI�LQIRUPDWLRQ�LQ�HYHU\�
GRPDLQ�LV�D�GRFXPHQW�ZLWK�GLJLWDO�FRQWHQW�DV�,�ZLOO�GLVFXVV�LQ�VHFWLRQ��������3UHVWR�GRHV�QRW�
KDYH�VXFK�D�ZLGH�DSSOLFDELOLW\���

��� ,%0·V�/RWXV�1RWHV�>�@�LV�D�ZHOO�NQRZQ�DSSOLFDWLRQ�IRU�PDQDJLQJ�ZRUNIORZ�DQG�
FRPPXQLFDWLRQV�ZLWKLQ�RUJDQL]DWLRQV��DQG�

��� &DQRQ·V�&DW�>��@�>��@�RIIHUHG�D�ZHOO�GHVLJQHG�NH\ERDUG�LQWHUIDFH�IRU�PDQDJLQJ�WH[W�
GRFXPHQWV�LQ�������

7KHVH�DSSOLFDWLRQV�DOO�HQMR\�WKH�D�SULRUL�NQRZOHGJH�RI�ZKLFK�GRPDLQV�RI�LQIRUPDWLRQ�WKH\�GHDO�ZLWK��
7KLV�LV�D�WUHPHQGRXV�DGYDQWDJH�EHFDXVH�WKH�VSDFH�RI�DOO�XVDJH�VFHQDULRV�EHFRPHV�PXFK�VPDOOHU�ZLWK�
WKH�UHVWULFWLRQ�RI�GRPDLQ��,�PHQWLRQ�WKHVH�DSSOLFDWLRQV�KHUH�IRU�WKH�VDNH�RI�FRPSOHWHQHVV�LQ�WKLV�
GLVFXVVLRQ�RI�LQIRUPDWLRQ�PDQDJHPHQW��EXW�WKH\�DUH�QRW�H[DPSOHV�RI�V\VWHPV�WKDW�,�DLP�WR�EXLOG��,�
DP�LQYHVWLJDWLQJ�WKH�QHFHVVDU\�LQIUDVWUXFWXUDO�VXSSRUW�IRU�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�LQ�HQWLUH�
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HQYLURQPHQWV�WKDW�ZRUN�LQ�WKH�IRUHVHHDEOH�DQG�XQIRUHVHHDEOH�GRPDLQV��QRW�DSSOLFDWLRQV�VXFK�DV�WKHVH�
WKDW�DUH�GHVLJQHG�VSHFLILFDOO\�IRU�YHU\�OLPLWHG�GRPDLQV��

���� ,QWHU�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�,QWHJUDWLRQ�
,Q�RUGHU�WR�SURYLGH�FRKHUHQFH�H[SHULHQFHV�LQ�LQIRUPDWLRQ�PDQDJHPHQW��VHYHUDO�DWWHPSWV�DW�
LQWHJUDWLRQ�KDYH�EHHQ�LPSOHPHQWHG��7KH�PRVW�UHDGLO\�UHFDOOHG�H[DPSOHV�RI�LQWHJUDWLRQ�DUH�DSSOLFDWLRQ�
VXLWHV��LQFOXGLQJ�0LFURVRIW�2IILFH��2SHQ2IILFH��6XQ·V�6WDU2IILFH��DQG�2(RQH�>�@��7KHVH�VXLWHV·�
HPSKDVLV�RQ�HQWLUH�HQYLURQPHQWV�LV�WR�EH�QRWHG��+RZHYHU��LQWHJUDWLRQ�RIWHQ�RQO\�WDNHV�RQ�WKH�URXWH�
RI�FRVPHWLF�XQLILFDWLRQ�WKDW�PDNHV�YDULRXV�GLIIHUHQW�DSSOLFDWLRQV�ORRN�WKH�VDPH�DQG�EHKDYH�VLPLODUO\��
)RU�LQVWDQFH��WKH\�KDYH�PHQX�FRPPDQGV�ZLWK�FRPPRQ�QDPHV��WKHLU�WRROEDUV�FRQWDLQ�VLPLODU�LWHPV��
WKHLU�KHOS�V\VWHPV�DUH�VWUXFWXUHG�VLPLODUO\��HWF��:KLOH�FHUWDLQO\�LPSURYLQJ�XVDELOLW\��VXFK�DQ�
LQWHJUDWLRQ�DSSURDFK�GRHV�QRW�\LHOG�D�PRUH�FRKHUHQW�LQIRUPDWLRQ�PDQDJHPHQW�H[SHULHQFH��
6RPHWLPHV��RQO\�FRVPHWLF�LQWHJUDWLRQ�LV�SRVVLEOH�EHFDXVH�WKH�LQWHUQDO�ZRUNLQJV�RI�WKH�DSSOLFDWLRQV�
KDYH�DOUHDG\�EHHQ�VHW�LQ�VWRQH�DQG�WKHLU�LQGLYLGXDO�SDUDGLJPV�IRU�PDQDJLQJ�LQIRUPDWLRQ�FDQQRW�EH�
FKDQJHG�ZLWKRXW�D�PDMRU�RYHUKDXO��0RUH�RIWHQ�WKDQ�QRW��WKH�H[LVWLQJ�DSSOLFDWLRQV�DOUHDG\�KDYH�IL[HG�
XVHU�PRGHOV�WKDW�PLJKW�QRW�EH�FRPSDWLEOH��DQG�ZLWKRXW�RYHUKDXOLQJ�WKHVH�PRGHOV��LQWHJUDWLQJ�WKH�
DSSOLFDWLRQV�EULQJV�RXW�WKHLU�GLVFUHSDQFLHV�DQG�LQWURGXFHV�PRUH�FRQIXVLRQ�WKDQ�XQLIRUPLW\��

���� ,QWHU�DSSOLFDWLRQ�6ROXWLRQV�7KURXJK�5H�DUFKLWHFWXUH�
7KHUH�KDYH�EHHQ�QXPHURXV�HIIRUWV�WR�EXLOG�HQWLUHO\�QHZ�DUFKLWHFWXUHV�WKDW�IDFLOLWDWH�DQG�HQFRXUDJH�
PRUH�H[SUHVVLYH�GDWD�PRGHOV�DQG�PRUH�FRKHUHQW�XVHU�LQWHUIDFHV��6RPH�HYHQ�IRFXV�RQ�VHOHFWLYH�
DVSHFWV�RI�LQIRUPDWLRQ�PDQDJHPHQW��

������ 7KH�/LVS�0DFKLQH�
,Q�WKH�����V��WKH�/LVS�PDFKLQH�>��@�DLPHG�WR�SURYLGH�D�ZKROH��FRKHUHQW�RSHUDWLQJ�HQYLURQPHQW�IRU�
$,�UHVHDUFKHUV�E\�LPSOHPHQWLQJ�DQ�RSHUDWLQJ�V\VWHP��EDVHG�RQ�WKH�&RPPRQ�/LVS�2EMHFW�6\VWHP�
�&/26��>��@��WKDW�H[SRVHG�D�FRPPRQ�REMHFW�RULHQWHG�GDWD�PRGHO�WR�DOO�DSSOLFDWLRQV��&/26�LQFOXGHG�
IDFLOLWLHV�IRU�PDQDJLQJ�/LVS�REMHFWV��H�J��DOORFDWLRQ��JDUEDJH�FROOHFWLRQ��DQG�ZDV�DFFHOHUDWHG�E\�
VSHFLDOL]HG�KDUGZDUH��,QVWHDG�RI�FRPPXQLFDWLQJ�ZLWK�RQH�DQRWKHU�WKURXJK�ILOHV��SLSHV��DQG�VKDUHG�
PHPRU\�DV�LQ�8QL[��DSSOLFDWLRQV�DQG�WKH�26�H[FKDQJHG�/LVS�REMHFW�UHIHUHQFHV�DQG�FDOOHG�
G\QDPLFDOO\�ERXQG�PHWKRGV�RQ�WKHP��
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7KH�/LVS�PDFKLQH·V�DSSURDFK�RI�UHGHVLJQLQJ�WKH�HQWLUH�RSHUDWLQJ�HQYLURQPHQW�ZDV�UHIUHVKLQJ�LQ�LWV�
GD\V��DQG�LV�VWLOO�D�GHVLUDEOH�GLUHFWLRQ�WKDW�,�ZRXOG�HQFRXUDJH�WRGD\��6XFK�DQ�HQYLURQPHQW�ZLGH�
UHGHVLJQ�FRXOG�EULQJ�XQLIRUPLW\�WR�WKH�XVHU�H[SHULHQFH�LQ�LQWHUDFWLQJ�ZLWK�LQIRUPDWLRQ��+RZHYHU��WKH�
/LVS�PDFKLQH·V�IRFXV�ZDV�PRUH�RQ�SRZHUIXO�SURJUDPPLQJ�DEVWUDFWLRQ�IRU�$,�UHVHDUFK�WKDQ�RQ�
LQIRUPDWLRQ�PDQDJHPHQW��7KH�/LVS�REMHFW�RULHQWHG�GDWD�PRGHO�WKDW�LW�HPSOR\HG�GLG�QRW�H[SRVH�GDWD�
DQG�GDWD�VFKHPDV�LQ�DQ�HDVLO\�TXHU\�DEOH�IRUP��)RU�LQVWDQFH��LW�ZDV�QRW�SRVVLEOH�WR�HIILFLHQWO\�ORFDWH�
�H�J��E\�TXHU\LQJ�IRU��DOO�REMHFWV�RI�D�FHUWDLQ�W\SH�LQ�WKH�V\VWHP��RU�WR�UHWULHYH�D�OLVWLQJ�RI�GLIIHUHQW�
W\SHV�RI�REMHFW�LQ�WKH�V\VWHP�VR�WKDW�WKH�XVHU�FRXOG�VWDUW�EURZVLQJ�WKH�FRUSXV�E\�W\SH��RU�WR�
GHWHUPLQH�ZKLFK�RWKHU�REMHFWV�ZHUH�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�REMHFW��7KH�ODVW�H[DPSOH�UHTXLUHV�ILUVW�
D�SURJUDPPDWLF�LQVSHFWLRQ�RI�DOO�VFKHPDV�WKDW�KDG�VRPH�SURSHUWLHV�ZKRVH�UDQJHV�ZHUH�WKH�W\SH�V��RI�
WKH�JLYHQ�REMHFW��DQG�VHFRQG�D�TXHU\�IRU�REMHFWV�LQ�WKRVH�VFKHPDV�ZKRVH�VRPH�RI�WKRVH�SURSHUWLHV�
ZHUH�DFWXDOO\�WKH�JLYHQ�REMHFW��$OO�WKUHH�H[DPSOHV�FDOO�IRU��D��VRPH�TXHU\�VXSSRUW�RYHU�DQ�REMHFW�
RULHQWHG�GDWD�PRGHO��ZKLFK�LV�GLIILFXOW�WR�LPSOHPHQW��DQG��E��H[SOLFLW�VFKHPD�VSHFLILFDWLRQ��:KLOH�WKH�
&/26�GDWD�PRGHO�ZDV�FDSDEOH�RI�HQFRGLQJ�ULFK�GDWD�VFKHPDV��VXFK�VXSSRUW�ZDV�QRW�GHVLJQHG�LQ�DV�
SDUW�RI�WKH�LQIUDVWUXFWXUH��,Q�RWKHU�ZRUGV��SURJUDPPHUV�ZHUH�QRW�HQFRXUDJHG�QRU�DVVLVWHG�WR�H[SRVH�
WKHLU�DSSOLFDWLRQV·�GDWD�DQG�VFKHPDV��'DWD�VKDULQJ�ZDV�RQ�D�YROXQWDU\�EDVLV��

%HFDXVH�WKH�/LVS�PDFKLQH�SXW�LWV�HPSKDVLV�RQ�RSHUDWLQJ�HQYLURQPHQWV�DQG�DSSOLFDWLRQV��LW�LPSOLFLWO\�
DVVXPHG�WKDW�GDWD�ZRXOG�QRW�H[LVW�ZLWKRXW�WKHVH�DSSOLFDWLRQV�DQG�HQYLURQPHQWV��,Q�IDFW��/LVS�REMHFWV�
FRXOG�RQO\�EH�XQLTXHO\�LGHQWLILHG�ZLWKLQ�WKH�/LVS�PDFKLQH�RQ�ZKLFK�WKH\�KDG�EHHQ�LQVWDQWLDWHG��7KH�
QDPLQJ�VFKHPH�LQ�&/26�GLG�QRW�JXDUDQWHH�XQLTXHQHVV�DFURVV�QHWZRUNV��DQG�D�/LVS�REMHFW�RQ�RQH�
PDFKLQH�FRXOG�QRW�EH�UHIHUHQFHG�IURP�DQRWKHU�PDFKLQH��XQOHVV�ORFDWLRQ�GHSHQGHQW�LQIRUPDWLRQ�ZHUH�
DGGHG���)XUWKHUPRUH��DQ�REMHFW·V�VFKHPD�ZRXOG�UHPDLQ�KLGGHQ�LQ�WKH�DEVHQFH�RI�WKH�DSSOLFDWLRQ�WKDW�
LPSOHPHQWHG�VFKHPD�UHODWHG�PHWKRGV�RQ�WKDW�REMHFW��7KHUH�ZDV�QR�IDFLOLW\�IRU�EURZVLQJ��TXHU\LQJ��RU�
PDQDJLQJ�KHWHURJHQHRXV�LQIRUPDWLRQ��REMHFWV�RI�GLIIHUHQW�W\SHV��WKURXJK�FRPPRQ�XVHU�LQWHUIDFHV�
�H�J��RUJDQL]H�LQVWDQW�PHVVDJHV�DQG�H�PDLO�LQ�WKH�VDPH�KLHUDUFK\���(DFK�W\SH�RI�REMHFWV�FDQ�RQO\�EH�
PDQLSXODWHG�ZLWKLQ�LWV�LQGLJHQRXV�DSSOLFDWLRQ��

������ 2EMHFW�%URNHUDJHV�
/LNH�WKH�/LVS�PDFKLQH��REMHFW�EURNHUDJH�V\VWHPV�DOVR�WDNH�DQ�REMHFW�RULHQWHG�DSSURDFK�WR�LQWHU�
DSSOLFDWLRQ�FRPPXQLFDWLRQV��%XW�LQVWHDG�RI�LPSRVLQJ�D�VLQJOH�ODQJXDJH�VSHFLILF�HQYLURQPHQW��WKH\�
DOORZ�LQGHSHQGHQW�DSSOLFDWLRQV�WR�FRPPXQLFDWH�WKURXJK�SURJUDPPDWLF�ELQDU\�LQWHUIDFHV�IRU�WKH�
SXUSRVH�RI�VKDULQJ�GDWD�DQG�VFKHPDV�DQG�LQYRNLQJ�RQH�DQRWKHU·V�IXQFWLRQDOLWLHV��HDFK�DSSOLFDWLRQ�FDQ�
EH�LPSOHPHQWHG�LQ�D�ODQJXDJH�RI�LWV�GHVLJQHU·V�RZQ�FKRRVLQJ��([DPSOHV�RI�WKHVH�V\VWHPV�LQFOXGH�
0LFURVRIW·V�&RPSRQHQW�2EMHFW�0RGHO��&20��>�@�DQG�WKH�2EMHFW�0DQDJHPHQW�*URXS��20*�·V�
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&RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH��&25%$��>�@��ERWK�RULJLQDWLQJ�IURP�WKH�$QGUHZ�
HQYLURQPHQW�>��@��

7KHVH�V\VWHPV�SURYLGH�WKH�FRQFHSW�RI�PRQLNHUV�IRU�QDPLQJ�REMHFWV��ZKLFK�FDQ�EH�XQLTXH�DFURVV�
QHWZRUNV��*LYHQ�D�PRQLNHU��RQH�FDQ�FDOO�RQ�LQIUDVWUXFWXUDO�IDFLOLWLHV�WR�UHWULHYH�DQ�LQWHUIDFH�SRLQWHU�
WKURXJK�ZKLFK�RQH�FDQ�LQWHUDFW�ZLWK�WKH�REMHFW�QDPHG�E\�WKDW�PRQLNHU��7KLV�LV�UHVWULFWLYH�EHFDXVH�IRU�
HDFK�PRQLNHU��RQO\�RQH�LQWHUIDFH�SRLQWHU�FDQ�EH�UHWULHYHG��7KDW�LV��RQO\�RQH�SLHFH�RI�FRGH�FDQ�
SURYLGH�WKH�QDPHG�REMHFW·V�SURSHUWLHV�DQG�IXQFWLRQDOLWLHV��7KDW�SLHFH�RI�FRGH�LPSOHPHQWV�D�IL[HG�VHW�
RI�VFKHPDV�DQG�DGGLWLRQDO�VFKHPDV�FDQQRW�EH�DSSOLHG�WR�WKH�REMHFW�ZLWKRXW�PRGLI\LQJ�WKDW�FRGH��

,Q�DGGLWLRQ��WKHVH�V\VWHPV�IRFXV�PDLQO\�RQ�FDSDELOLW\�GLVFRYHU\��L�H��GHWHUPLQDWLRQ�RI�D�FRPSRQHQW·V�
IXQFWLRQDOLWLHV�E\�TXHU\LQJ�LWV�VXSSRUWHG�LQWHUIDFHV��UDWKHU�WKDQ�GDWD�PRGHOLQJ��$V�D�UHVXOW��WKHUH�LV�
OLWWOH�VXSSRUW�IRU�GDWD�TXHU\LQJ��,Q�SDUWLFXODU��WKHUH�LV�QR�PHDQV�WR�TXHU\�IRU�SURSHUWLHV�RYHU�VHYHUDO�
REMHFWV��H�J��WR�ILQG�ZKLFK�REMHFWV�KDYH�D�JLYHQ�WLWOH��

7KHVH�REMHFW�EURNHUDJH�V\VWHPV�DUH�DOVR�GHVLJQHG�WR�KDQGOH�XVHU�LQWHUIDFH�FRPSRQHQWV��,Q�IDFW��
0LFURVRIW·V�&20�LV�DQ�H[WHQVLRQ�WR�D�SUHYLRXV�DUFKLWHFWXUH�FDOOHG�2EMHFW�/LQNLQJ�	�(PEHGGLQJ�
�2/(��>��@�WKDW�DOORZV�FRQWHQW�FRPSRQHQWV�WR�EH�QHVWHG�LQ�ULFK�GRFXPHQWV��+RZHYHU��QHVWLQJ�
XVXDOO\�RFFXUV�DW�RQH�OHYHO�GHSWK�RQO\��DQG�HYHQ�WKHQ��WKH�XVHU�H[SHULHQFH�LV�OHVV�WKDQ�VPRRWK�DV�WKH�
PHUJLQJ�RI�WKH�IXQFWLRQDOLWLHV�RI�WKH�QHVWHG�FRPSRQHQW�ZLWK�WKH�IXQFWLRQDOLWLHV�RI�WKH�FRQWDLQLQJ�
GRFXPHQW�LQWR�RQH�PDLQ�PHQX�RIWHQ�\LHOGV�DQ�XQLQWXLWLYH�PHQX��

2YHUDOO��WKHVH�REMHFW�EURNHUDJH�V\VWHPV�DUH�GLIILFXOW�WR�SURJUDP�LQ�EHFDXVH�D�ORW�RI�FRGH�QHHGV�WR�EH�
ZULWWHQ�WR�LPSOHPHQW�DQG�H[SRVH�ELQDU\�LQWHUIDFHV�SURSHUO\��+RSHIXOO\��ZLWK�WKH�DGYDQFH�RI�PRUH�
GHYHORSPHQW�WRROV�WKDW�DXWRPDWH�FHUWDLQ�DVSHFWV�RI�LQWHUIDFH�LPSOHPHQWDWLRQ��VXFK�DV�JHQHUDWLQJ�
LQWHUIDFH�PHWKRG�VWXEV��FRPSRQHQW�GHYHORSPHQW�ZLOO�EHFRPH�HDVLHU��

������ 7KH�:HE�
7KH�:RUOG�:LGH�:HE�LV�WKH�ODUJHVW�HIIRUW�VR�IDU�WKDW�IRFXVHV�RQ�XVHUV·�LQIRUPDWLRQ�QHHGV��,W��
SURYLGHV�XQLIRUP�LQIRUPDWLRQ�DFFHVV�E\�DOORZLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV��H�J��DLUOLQH�LWLQHUDULHV��
PDSV��PRYLH�UHYLHZV��QHZV��WR�EH�DFFHVVHG�WKURXJK�WKH�VDPH�XVHU�LQWHUIDFH�RI�WKH�ZHE�EURZVHU��,Q�
PRVW�FDVHV��QR�DSSOLFDWLRQ�QHHGV�WR�EH�H[SOLFLWO\�RSHQHG�DQG�FORVHG�WR�YLHZ�WKH�FRQWHQW�RI�D�85/��
7KDW�LV��XVHUV�QHHG�QRW�EH�DZDUH�RI�FRPSXWDWLRQDO�PHFKDQLVPV�WKDW�DUH�FDOOHG�XSRQ�WR�VHUYH�WKHLU�
LQIRUPDWLRQ�QHHGV��8VHUV�VLPSO\�JLYH�UHIHUHQFHV�WR�WKH�LQIRUPDWLRQ�WKH\�ZDQW��DQG�WKH�LQIRUPDWLRQ�LV�
DXWRPDWLFDOO\�UHWXUQHG�LQ�WKH�PRVW�VXLWDEOH�IRUPV��
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,Q�DGGLWLRQ�WR�HYRNLQJ�PQHPRQLF�85/V��XVHUV�FDQ�DOVR�FDOO�RQ�GRFXPHQWV�E\�FOLFNLQJ�RQ�ODEHOHG�
K\SHUOLQNV��,Q�WKLV�DVVRFLDWLYH�EURZVLQJ�SDUDGLJP��K\SHUOLQNV�DFW�DV�VWULQJV�RQ�ZKLFK�XVHUV�FDQ�´SXOOµ�
WR�EULQJ�EDFN�PRUH�DQG�PRUH�LQIRUPDWLRQ��,Q�FRQWUDVW��FRQYHQWLRQDO�DSSOLFDWLRQ�FHQWULF�8,V�UHTXLUH�
WKH�XVHU�WR�VWDUW�GLIIHUHQW�DSSOLFDWLRQV��RSHQ�YDULRXV�GLDORJ�ER[HV��DQG�QDYLJDWH�YDULRXV�8,�SDWKV�WR�
JHW�WR�FHUWDLQ�SLHFHV�RI�LQIRUPDWLRQ��DQG�WKLV�QDYLJDWLRQ�SURFHVV�LV�KHWHURJHQHRXV�LQ�WKH�VHQVH�WKDW�
WKHUH�LV�QR�VLQJOH�W\SH�RI�QDYLJDWLRQ�DFWLRQ�OLNH�WKH�K\SHUOLQN�FOLFNV��)URP�DQRWKHU�SHUVSHFWLYH��WKH�
:HE�GRHV�QRW�UHTXLUH�WKH�XVHU�WR�EH�UHDFWLYH�WR�WKH�8,��7KH�XVHU�FDQ�LQGLFDWH�ZKLFK�EURZVHU�ZLQGRZ�
WKH�GHVLUHG�LQIRUPDWLRQ�VKRXOG�DUULYH�LQ�DQG�PRVW�ZHEVLWHV�KRQRU�WKDW�UHTXHVW��,Q�FRQYHQWLRQDO�8,��
LQIRUPDWLRQ�PD\�FRPH�LQ�XQH[SHFWHGO\�RSHQHG�GLDORJ�ER[HV�DQG�WKH�XVHU�RIWHQ�KDV�WR�UHDFW�WR�WKHP�
E\�VKLIWLQJ�KLV�RU�KHU�DWWHQWLRQ�WR�WKRVH�GLDORJ�ER[HV��)URP�HLWKHU�SHUVSHFWLYHV��WKH�:HE�QDYLJDWLRQ�
SDUDGLJP�LV�FRQFHSWXDOO\�VLPSOHU�WR�XVHUV��

+\SHUOLQN�EDVHG�QDYLJDWLRQ�KDG�EHHQ�DURXQG�EHIRUH�WKH�FRPLQJ�RI�WKH�:HE��+RZHYHU��SUH�:HE�
K\SHUWH[W�V\VWHPV�H[LVWHG�RQO\�LQ�VPDOO�VFDOHV��2QO\�ZKHQ�WKH�:HE�ZDV�DGRSWHG�LQ�VXFK�D�ODUJH�VFDOH�
GLG�ZH�VWDUW�WR�UHDS�WKH�EHQHILWV�RI�WKH�K\SHUOLQN�SDUDGLJP�DV�DSSOLHG�RQ�LQIRUPDWLRQ�LQ�YDVW�TXDQWLW\�
DQG�RI�QXPHURXV�W\SHV��,W�LV�WKLV�JUDQG�VFDOH�RI�WKH�:HE�WKDW�VHWV�LW�DSDUW�IURP�DOO�RI�LWV�K\SHUWH[W�
SUHGHFHVVRUV�>��@��WKDW�VKRZV�D�QDYLJDWLRQ�SDUDGLJP�YHUVDWLOH�HQRXJK�WR�UHSODFH�D�GLYHUVLW\�RI�
FXVWRPL]HG�XVHU�LQWHUIDFHV��

)XUWKHUPRUH��DQ\�SLHFH�RI�LQIRUPDWLRQ�REWDLQDEOH�RQ�WKH�:HE�FDQ�EH�ERRNPDUNHG�VR�WKDW�LW�FDQ�EH�
UHWXUQHG�WR�DW�D�ODWHU�WLPH�ZLWK�DV�IHZ�DV�RQH�FOLFN��7KLV�LV�EHFDXVH�DOO�:HE�UHVRXUFHV�FDQ�EH�QDPHG��
,Q�FRQWUDVW��IHZ�SLHFHV�RI�LQIRUPDWLRQ�LQ�FRQYHQWLRQDO�8,V�FDQ�EH�ERRNPDUNHG��LI�D�SLHFH�RI�
LQIRUPDWLRQ�LV�JRWWHQ�E\�RSHQLQJ�D�VWDFN�RI�GLDORJ�ER[HV��UHWXUQLQJ�WR�LW�ZRXOG�LQYROYH�UHRSHQLQJ�WKH�
VDPH�VWDFN�RI�GLDORJ�ER[HV�LQ�WKH�VDPH�RUGHU³WKHUH�LV�QR�VKRUWFXW�SRVVLEOH��

2YHUDOO��WKH�:HE�VDWLVILHV�XVHUV·�LQIRUPDWLRQ�QHHGV�LQ�PDQ\�ZD\V��LQIRUPDWLRQ�FDQ�EH�DFFHVVHG�LQ�DQ�
HDV\�DQG�XQLIRUP�PDQQHU�ZLWKRXW�NQRZOHGJH�RI�ELQDU\�UHSUHVHQWDWLRQ�DQG�DSSOLFDWLRQ�DVVRFLDWLRQ��

5HDG�2QO\�0RGH�
,Q�WKH�FRQWH[W�RI�LQIRUPDWLRQ�PDQDJHPHQW��WKH�:HE�VXIIHUV�IURP�D�PDMRU�XVHU�LQWHUIDFH�
VKRUWFRPLQJ��LQ�WKH�GHIDXOW�FDVH��WKH�ZHE�EURZVHU�GLVSOD\V�GRFXPHQWV�LQ�D�UHDG�RQO\�PRGH��:KLOH�
WKLV�IXQFWLRQDOLW\�LV�VXIILFLHQW�IRU�EURZVLQJ�SXEOLVKHG�GRFXPHQWV��LW�LV�UHVWULFWLYH�LQ�LQIRUPDWLRQ�
PDQDJHPHQW�ZKHUH�XVHUV�QHHG�WR�PRGLI\�DQG�DXWKRU�GDWD��
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5HVWULFWLRQV�E\�)RFXV�RQ�&RQWHQW�
:H�DOVR�ILQG�WKH�:HE·V�GDWD�PRGHO�ODFNLQJ�EHFDXVH�WKH�:HE·V�SULPDU\�IRFXV�LV�RQ�FRQWHQW�DQG�
SUHVHQWDWLRQ��,Q�SDUWLFXODU��

��� WKHUH�LV�QR�VWDQGDUG�VWUDWHJ\�IRU�GHDOLQJ�ZLWK�FRQWHQW�OHVV�LQIRUPDWLRQ��H�J��ZKDW�85/�WR�XVH�
WR�UHIHU�WR�DQ�REMHFW�WKDW�KDV�QR�UHWULHYDEOH�GLJLWDO�FRQWHQW���

��� WKHUH�LV�QR�VWDQGDUG�ZD\�WR�HQFRGH�D�JHQHULF�SURSHUW\�VLQFH�SURSHUWLHV�DUH�QRW�FRQVLGHUHG�
FRQWHQW��H�J��WKHUH�LV�QR�:HE�VWDQGDUG�WR�UHFRUG�D�GRFXPHQW·V�DXWKRU���

��� UHODWLRQVKLSV��H[SUHVVHG�DV�K\SHUOLQNV��FDQ�RQO\�EH�HPEHGGHG�LQVLGH�FRQWHQW³ZLWKRXW�
FRQWHQW��WKHUH�LV�QR�SODFH�WR�VSHFLI\�WKH�UHODWLRQVKLSV��

��� WKHUH�LV�QR�VWDQGDUG�ZD\�WR�HQFRGH�W\SHV�RI�UHODWLRQVKLS³K\SHUOLQNV�RQO\�VSHFLI\�JHQHULF�
UHODWLRQVKLSV�RU�DVVRFLDWLRQV��DQG�

��� DQ\�TXHU\�PRGHO�WKDW�ZRUNV�RYHU�:HE�UHODWLRQVKLSV��L�H��K\SHUOLQNV��PXVW�DOZD\V�GHDO�ZLWK�
FRQWHQW��

:H�ZLOO�LOOXVWUDWH�WKHVH�GHILFLHQFLHV�LQ�GHWDLOV�WKURXJK�D�VLQJOH�H[DPSOH�LQ�ZKLFK�D�XVHU�ZDQWV�WR�DVVHUW�
WKDW�D�SDUWLFXODU�SLFWXUH�KDV�EHHQ�WDNHQ�E\�D�SDUWLFXODU�SKRWRJUDSKHU��

)LUVW��ZKLOH�LW�PLJKW�EH�HDV\�WR�GHFLGH�ZKLFK�85/�WR�XVH�IRU�WKH�SLFWXUH�LQ�RXU�H[DPSOH��LW�LV�XQFOHDU�
KRZ�WR�UHIHU�WR�WKH�SKRWRJUDSKHU��+H�RU�VKH�FDQ�KDYH�VHYHUDO�KRPHSDJHV��RQH�RI�ZKLFK�PLJKW�EH�
GHGLFDWHG�DV�WKH�RIILFLDO�KRPHSDJH�ZKRVH�85/�FDQ�EH�XVHG�WR�LGHQWLI\�KLP�RU�KHU��RU�RQH�PLJKW�
UHVRUW�WR�RQH�RI�KLV�RU�KHU�H�PDLO�DGGUHVVHV��7KH�GLIILFXOW\�IDFHG�LQ�FKRRVLQJ�WKH�SKRWRJUDSKHU·V�85/�
OLHV�LQ�WKH�IDFW�WKDW�XQOLNH�D�GRFXPHQW��D�SHUVRQ�LV�QRW�DQ�REMHFW�WKDW�KDV�GLJLWDO�FRQWHQW��$�GRFXPHQW�
LV�LWV�FRQWHQW�DQG�FRQVHTXHQWO\��WKH�85/�XVHG�WR�UHWULHYH�WKH�FRQWHQW�FDQ�QDWXUDOO\�EH�XVHG�WR�UHIHU�WR�
WKH�GRFXPHQW��

6HFRQG��HYHQ�LI�RQH�ZHUH�WR�GHGLFDWH�D�85/�WR�UHIHU�WR�WKH�SKRWRJUDSKHU��RQH�FDQQRW�UHFRUG�KLV�RU�
KHU�LQIRUPDWLRQ��H�J��DJH��JHQGHU��ZLWKRXW�FUHDWLQJ�D�:HE�GRFXPHQW��$QG�WKH�:HE�GRHV�QRW�VSHFLI\�
QRU�HQIRUFH�KRZ�VXFK�D�GRFXPHQW�VKRXOG�EH�FRPSRVHG³KRZ�WR�VSHFLI\�WKH�SURSHUW\�QDPHV�DQG�
YDOXHV�LQ�+70/��$V�D�FRQVHTXHQFH��:HE�GRFXPHQWV�FUHDWHG�E\�GLIIHUHQW�DXWKRUV�WR�HQFRGH�VLPLODU�
SURSHUWLHV�ZLOO�KDYH�GLIIHUHQW�IRUPDWV��$IWHU�DOO��+70/�LV�D�SUHVHQWDWLRQDO�ODQJXDJH�DQG�LWV�
SUHVHQWDWLRQDO�DVSHFWV�ZLOO�GLVWUDFW�WKH�DXWKRUV�IURP�WKH�HQFRGLQJ�RI�WKH�SURSHUWLHV��7KH�UHVXOWLQJ�
GLIIHUHQW�IRUPDWV�KLQGHU�DWWHPSWV�WR�TXHU\�RYHU�VHYHUDO�SURSHUWLHV�FRQWDLQLQJ�:HE�GRFXPHQWV��)RU�
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LQVWDQFH��LQ�RUGHU�WR�SURJUDPPDWLFDOO\�ILQG�RXW�WKH�HPSOR\HUV�RI�VRPH�SKRWRJUDSKHUV��RQH�PXVW�
ZULWH�FRGH�WR��

x� SDUVH�WKH�+70/�FRGHV�RI�WKRVH�:HE�GRFXPHQWV�ZKRVH�85/V�DUH�WDNHQ�WR�UHIHU�WR�WKH�
SKRWRJUDSKHUV��DQG�

x� XVH�QDWXUDO�ODQJXDJH�DOJRULWKPV�WR�JXHVV�ZKLFK�SDUWV�RI�WKH�+70/�FRGHV�UHIHU�WR�WKH�
HPSOR\HU�DWWULEXWH��H�J��LW�FRXOG�EH�´HPSOR\HUµ��´&RPSDQ\µ��´�E!2UJDQL]DWLRQ���E!µ��RU�
DQ\�LPDJLQDEOH�VWULQJ���

6XFK�D�SLHFH�RI�FRGH�LV�KLJKO\�FRPSOH[��HUURU�SURQH��DQG�QR�PRUH�WKDQ�D�KDFN�WR�FRXQWHU�WKLV�PLVXVH�
RI�+70/�IRU�WKH�SXUSRVH�RI�HQFRGLQJ�SURSHUWLHV��+70/�LV�SULPDULO\�GHVLJQHG�WR�EH�XVHG�DV�D�
SUHVHQWDWLRQDO�ODQJXDJH��:KLOH�6*0/�FDQ�EH�FDOOHG�XSRQ�WR�DOORZ�SURSHUWLHV�WR�EH�HQFRGHG�SURSHUO\��
6*0/�KDV�EHHQ�FULWLFL]HG�DV�EHLQJ�WRR�FRPSOH[�WR�EH�D�SUDFWLFDO�ZLGHO\�XVHG�ODQJXDJH�>��@��

7KLUG��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SLFWXUH�DQG�WKH�SKRWRJUDSKHU�FDQ�RQO\�EH�HQFRGHG�DV�D�K\SHUOLQN��
+RZHYHU��LW�LV�XQFOHDU�ZKLFK�:HE�GRFXPHQW�VKRXOG�FRQWDLQ�WKLV�K\SHUOLQN��,I�RQH�ZHUH�WR�UHIHU�WR�
WKH�SKRWRJUDSKHU�ZLWK�WKH�85/�RI�RQH�RI�KLV�RU�KHU�KRPHSDJHV��WKHQ�RQH�ZRXOG�ORJLFDOO\�HPEHG�D�
K\SHUOLQN�WR�WKH�SLFWXUH�LQ�WKDW�KRPHSDJH��$V�ZLWK�SURSHUWLHV�RI�LQGLYLGXDO�REMHFWV��LW�UHPDLQV�XQFOHDU�
KRZ�WR�V\QWDFWLFDOO\�HQFRGH�UHODWLRQVKLSV�EHWZHHQ�UHODWHG�REMHFWV��H�J��ZKHUH�LQ�ZKLFK�GRFXPHQWV��
ZKDW�ODEHOV�WR�XVH�IRU�WKH�K\SHUOLQNV���'XH�WR�WKH�ODFN�RI�D�VWDQGDUG�HQFRGLQJ�VFKHPH��TXHU\LQJ�
VXSSRUW�IRU�LQWHU�REMHFW�UHODWLRQVKLSV�PXVW�GHSHQG�RQ�QDWXUDO�ODQJXDJH�SURFHVVLQJ��

2YHUDOO��WKH�:HE�IDYRUV�REMHFWV�DW�WKH�OHYHO�RI�JUDQXODULW\�RI�GRFXPHQWV�ZLWK�ZHOO�GHILQHG�GLJLWDO�
FRQWHQW�DQG�UHODWLRQVKLSV�WKDW�KDYH�QR�VSHFLILF�VHPDQWLFV��$V�D�FRQVHTXHQFH��REMHFWV�RI�RWKHU�OHYHOV�
RI�JUDQXODULW\�DQG�UHODWLRQVKLSV�ZLWK�VSHFLILF�VHPDQWLFV�FDQQRW�EH�HDVLO\�HQFRGHG��,Q�DGGLWLRQ��WKH�
:HE·V�HPSKDVLV�RQ�FRQWHQW�SUHVHQWDWLRQ�LQWHUIHUHV�ZLWK�WKH�SXUH�HQFRGLQJ�RI�LQIRUPDWLRQ�DQG�KRZ�
LQIRUPDWLRQ�FDQ�EH�TXHULHG�DQG�DQDO\]HG�E\�PDFKLQHV��

������ 7KH�6HPDQWLF�:HE�
7KH�6HPDQWLF�:HE�>��@�DLPV�WR�VROYH�WKH�YDULRXV�VKRUWFRPLQJV�LQ�WKH�:HE·V�GDWD�PRGHO��7KURXJK�
WKH�XVH�RI�8QLTXH�5HVRXUFH�,GHQWLILHUV��85,�³D�VXSHUVHW�RI�85/V��WKH�6HPDQWLF�:HE�SURSRVHV�D�
XQLILHG�QDPLQJ�VFKHPH�FDSDEOH�RI�UHIHUULQJ�WR�REMHFWV�DW�DQ\�OHYHO�RI�JUDQXODULW\��ZLWK�RU�ZLWKRXW�
GLJLWDO�FRQWHQW��DQG�LQGHSHQGHQW�RI�WKHLU�SK\VLFDO�VWRUDJH�ORFDWLRQV�DQG�ELQDU\�UHSUHVHQWDWLRQV��)RFXV�
LV�SXW�LQWR�WKH�HQFRGLQJ�DQG�SXEOLFDWLRQ�RI�GDWD�VFKHPDV�WKURXJK�WKH�5HVRXUFH�'HVFULSWLRQ�
)UDPHZRUN��5')��>�@��5')�DOORZV�VHPDQWLFV�RI�UHODWLRQVKLSV�WR�EH�VSHFLILHG��DQG�UHODWLRQVKLSV�WR�EH�
HQFRGHG�LQGHSHQGHQW�RI�FRQWHQW�SUHVHQWDWLRQ��$V�D�EHQHILW�RI�WKH�XQLILHG�QDPLQJ�VFKHPH��VHYHUDO�
VFKHPDV�FDQ�EH�DSSOLHG�RQ�WKH�VDPH�REMHFW�JLYHQ�LWV�85,��DQG�GLIIHUHQW�DVSHFWV�RI�WKH�VDPH�REMHFW�
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FDQ�EH�PDQDJHG�E\�GLIIHUHQW�VRIWZDUH�V\VWHPV��)RU�LQVWDQFH��DQ�´H�PDLOµ�VFKHPD�DQG�D�
´SKRWRJUDSK\µ�VFKHPD�FDQ�ERWK�EH�DSSOLHG�RQ�D�VLQJOH�SHUVRQ�REMHFW�WR�PDQDJH�KLV�RU�KHU�H�PDLO�
FRPPXQLFDWLRQV�DQG�SKRWRJUDSKLF�FUHDWLRQV��2YHUDOO��WKH�6HPDQWLF�:HE�PDNHV�LW�HDV\�WR�H[SRVH�DQG�
VKDUH�GDWD�DQG�GDWD�VFKHPDV��

)XUWKHUPRUH��5')�GDWD�PRGHOV��HVVHQWLDOO\�GLUHFWHG�JUDSKV��DUH�PXFK�VLPSOHU�WKDQ�WKH�:HE·V�
K\SHUWH[W�PRGHO�LQ�ZKLFK�GDWD�LV�H[SUHVVHG�DV�KXPDQ�UHDGDEOH�WH[WXDO�FRQWHQWV�LQ�+70/��%HFDXVH�RI�
WKLV�VLPSOLFLW\��5')�GDWD�PRGHOV�FDQ�EH�HDVLO\�VWRUHG�LQ�RSWLPL]HG�IRUPDWV�GLIIHUHQW�IURP�WKH�IRUPDWV�
LQ�ZKLFK�WKH\�DUH�RULJLQDOO\�H[SUHVVHG��H�J��5')�;0/�>�@�DQG�1��>��@��4XHULHV�FDQ�EH�VXSSRUWHG�
PRUH�HIILFLHQWO\�DQG�PRUH�VLPSO\�RYHU�WKHVH�RSWLPL]HG�IRUPDWV�WKDQ�RYHU�WKH�:HE·V�GDWD�PRGHOV��

0RVW�HIIRUWV�UHODWHG�WR�WKH�6HPDQWLF�:HE�SURMHFW�KDYH�EHHQ�VSHQW�RQ�GDWD�PRGHOLQJ�ZKLOH�PXFK�OHVV�
DWWHQWLRQ�LV�SDLG�WR�XVHU�LQWHUIDFH�LVVXHV��0DQ\�JUDSK�EDVHG�YLHZHUV��H�J��,VD9L]�>�@�DQG�%URZQ6DXFH�
>�@��KDYH�EHHQ�EXLOW�WR�GLVSOD\�DQG�HGLW�5')�GDWD��EXW�WKRVH�DUH�XQVXLWDEOH�IRU�HYHU\GD\�LQWHUDFWLRQ�
ZLWK�LQIRUPDWLRQ��)RU�LQVWDQFH��IHZ�XVHUV��HYHQ�WKH�GDWD�PRGHOLQJ�H[SHUWV��ZRXOG�ZDQW�WR�EURZVH�
WKHLU�FDOHQGDU�HYHQWV�DV�JUDSKV��7KHUH�DUH�DOVR�RQWRORJ\�HGLWRUV��H�J��3URWpJp�>��@�DQG�2QW�R�PDW�>��@��
WKDW�OHW�XVHUV�PRGHO�GDWD�VFKHPDV�EXW�WKH\�DUH�QRW�GHVLJQHG�IRU�LQWHUDFWLQJ�ZLWK�HYHU\GD\�
LQIRUPDWLRQ��7KHUH�DUH�DOVR�XVHU�LQWHUIDFHV�IRU�DXWKRULQJ�VFKHPD�VSHFLILF�GDWD��EXW�WKH\�DUH�WRR�
VSHFLILF�DQG�GR�QRW�FRRSHUDWH�WR�FUHDWH�D�FRKHUHQW�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQW��)RU�
LQVWDQFH��$QQRWHD�>��@�RQO\�GHDOV�ZLWK�ZHE�GRFXPHQW�DQQRWDWLRQV��WKHUH�LV�OLWWOH�LQGLFDWLRQ�WKDW�LWV�
XVHU�LQWHUDFWLRQ�H[SHULHQFH�ZRXOG�VFDOH�IRU�DQ\�RWKHU�SXUSRVH��

0XFK�H[SORUDWLRQ�LV�QHHGHG�WR�FUHDWH�DQ�HQYLURQPHQW�IRU�LQWHUDFWLQJ�ZLWK�6HPDQWLF�:HE�
LQIRUPDWLRQ��)RU�RQH�WKLQJ��WKH�IUHHGRP�WR�VKDUH�GDWD�DQG�GDWD�VFKHPDV�ZLOO�OHDG�WR�PRUH�
LQIRUPDWLRQ�H[FKDQJH�DQG�XOWLPDWHO\�UHVXOW�LQ�PRUH�LQIRUPDWLRQ�ZLWK�ZKLFK�XVHUV�KDYH�WR�GHDO��7KLV�
LQFUHDVH�LQ�LQIRUPDWLRQ�PLJKW�LQWURGXFH�PRUH�8,�LQFRQVLVWHQFLHV��7KH�LGHDO�XVHU�LQWHUDFWLRQ�
H[SHULHQFH�PXVW�VFDOH�JUDFHIXOO\�DV�PRUH�DQG�PRUH�GDWD�W\SHV�DUH�LQFRUSRUDWHG�LQWR�D�XVHU·V�
HQYLURQPHQW��

������ 7KH�9LHZV�6\VWHP�
7KH�9LHZV�V\VWHP�ZDV�D�UHVHDUFK�FRPSXWLQJ�HQYLURQPHQW�WKDW�LQYHVWLJDWHG�XVHU�LQWHUIDFH�LVVXHV�IRU�
WKH�SXUSRVH�RI�DGGUHVVLQJ�8,�LQFRQVLVWHQFLHV�>��@��,W�GLG�VR�E\�VHSDUDWLQJ�GDWD�PRGHOLQJ�DQG�VWRUDJH�
DQG�ORZ�OHYHOHG�8,�SUHVHQWDWLRQ�ORJLVWLFV�IURP�DSSOLFDWLRQV��OHWWLQJ�DSSOLFDWLRQV�UHWDLQ�RQO\�KLJK�
OHYHOHG�ORJLF�RI�KRZ�WR�PDQDJH�DQG�SUHVHQW�WKHLU�GDWD��'DWD�DV�ZHOO�DV�8,�SUHVHQWDWLRQV�FRXOG�EH�
VKDUHG�HDVLO\�DFURVV�DSSOLFDWLRQV��DV�ERWK�ZHUH�PDQDJHG�E\�WKH�IUDPHZRUN��,QYDULDQWV�ZHUH�XVHG�WR�
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PDLQWDLQ�FRQVLVWHQF\�EHWZHHQ�8,�SUHVHQWDWLRQV�DQG�WKHLU�FRUUHVSRQGLQJ�GDWD��LI�WKH�GDWD�FKDQJHG��WKH�
8,�ZRXOG�EH�UHIUHVKHG��LI�WKH�8,�ZDV�PDQLSXODWHG��WKH�GDWD�ZRXOG�EH�XSGDWHG��

7KH�9LHZV�V\VWHP�VHHPV�WR�KDYH�D�IHZ�GUDZEDFNV��,WV�GDWD�PRGHO�VHHPV�UHVWULFWLYH�LQ�WKDW�RQFH�WKH�
W\SH�RI�DQ�REMHFW�KDV�EHHQ�GHWHUPLQHG��LW�FDQQRW�FKDQJHG��$V�D�FRQVHTXHQFH��PRUH�VFKHPDV�FDQQRW�
EH�DSSOLHG�G\QDPLFDOO\�RQ�DQ�REMHFW��)XUWKHUPRUH��WKHUH�LV�QR�HYLGHQFH�WKDW�TXHULHV�FDQ�EH�
SHUIRUPHG�DFURVV�YDULRXV�REMHFWV��

2YHUDOO��WKH�9LHZV�V\VWHP�DSSHDUV�YHU\�SURPLVLQJ��8QIRUWXQDWHO\��LW�VHHPHG�WR�EH�DW�DQ�HDUO\�VWDJH�RI�
H[SORUDWLRQ�LQ������DQG�WKHUH�KDV�QRW�EHHQ�PRUH�QHZV�RI�LWV�SURJUHVV�VLQFH��

7DEOH���VKRZV�D�VXPPDWLYH�FRPSDULVRQ�EHWZHHQ�WKH�YDULRXV�LQWHU�DSSOLFDWLRQ�VROXWLRQV�E\�UH�
DUFKLWHFWXUH�GLVFXVVHG�LQ�WKLV�VHFWLRQ�
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7DEOH����&RPSDULVRQV�EHWZHHQ�VHYHUDO�LQWHU�DSSOLFDWLRQ�VROXWLRQV�E\�UH�DUFKLWHFWXUH�
� /LVS�0DFKLQH� 2EMHFW�%URNHUDJHV� 7KH�:HE� 6HPDQWLF�:HE� 9LHZV�6\VWHP�
0RGHO�VFKHPDV�H[SOLFLWO\� 1R��6FKHPDV�DUH�LPSOLFLW�

LQ�REMHFW�RULHQWHG�PRGHO��
1R��6FKHPDV�DUH�LPSOLFLW�
LQ�SURJUDPPDWLF�
LQWHUIDFHV��

1R�� <HV�� 1R��

2EMHFW�LGHQWLILHUV�XQLTXH�
DFURVV�QHWZRUNV�

1R��,GHQWLILHUV�XQLTXH�
ZLWKLQ�ORFDO�PDFKLQH�RQO\��

<HV��0RQLNHUV�DUH�PDGH�
XQLTXH�ZLWK�DFFHVV�
ORFDWLRQV��

<HV�� <HV�� 1�$��1R�LQIRUPDWLRQ��

,GHQWLILHUV�LQGHSHQGHQW�RI�
DFFHVV�ORFDWLRQ�

1�$��2EMHFWV�FDQ�RQO\�EH�
DFFHVVHG�RQ�ORFDO�
PDFKLQH��

1R��0RQLNHUV�DUH�WDJJHG�
ZLWK�DFFHVV�ORFDWLRQV��

1R��85/V�DUH�ORFDWRUV�� <HV�� 1�$��1R�LQIRUPDWLRQ�

&DQ�PRGHO�REMHFWV�
ZLWKRXW�GLJLWDO�FRQWHQW�

<HV�� <HV�� 1R�� <HV�� <HV��

5HODWLRQVKLSV�FDQ�EH�
VSHFLILHG�LQGHSHQGHQWO\�
IURP�FRQWHQWV�

<HV�� <HV�� 1R�� <HV�� <HV��

6SHFLILF�UHODWLRQVKLSV�FDQ�
EH�HQFRGHG�

<HV�� <HV�� 1R�� <HV�� <HV��

$GHTXDWH�TXHU\�VXSSRUW� 1R��2EMHFW�RULHQWHG�
PRGHO�KLQGHUV�TXHU\LQJ�
VXSSRUW��

1R��3URJUDPPDWLF�
LQWHUIDFHV�KLQGHU�
TXHU\LQJ�VXSSRUW��

1R��4XHU\�VXSSRUW�PXVW�
GHDO�ZLWK�FRQWHQWV��

<HV��6LPSOH�GDWD�PRGHOV�
IDFLOLWDWH�JRRG�TXHU\�
VXSSRUW��

1R��2EMHFW�RULHQWHG�
PRGHO�KLQGHUV�
TXHU\LQJ�VXSSRUW��

6FKHPDV�FDQ�EH�DGGHG�
WR�H[LVWLQJ�REMHFWV�

1R�� 1R�� 1�$�� <HV�� 1R��

,QWHUDFWLRQ�ZLWK�
LQIRUPDWLRQ�LQGHSHQGHQW�
RI�ELQDU\�UHSUHVHQWDWLRQ�

<HV��9LHZ�EDVHG�8,�
IUDPHZRUN�DXWRPDWLFDOO\�
SUHVHQWV�REMHFWV�LQ�EHVW�
YLHZV��

1�$�� <HV�� 1�$��1RW�\HW�LQYHVWLJDWHG�� <HV��9LHZ�EDVHG�8,�
IUDPHZRUN�
DXWRPDWLFDOO\�SUHVHQWV�
REMHFWV�LQ�EHVW�YLHZV��

)RFXV�RQ�XVHU�LQWHUDFWLRQ� <HV�� 1R�� <HV�� 1R��1RW�\HW�LQYHVWLJDWHG�� <HV��
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7KLV�FKDSWHU�VWDUWV�E\�GLVFXVVLQJ�WKH�SULQFLSOHV�WKDW�,�DGYRFDWH�IRU�FRQVWUXFWLQJ�DQ\�LQIRUPDWLRQ�
PDQDJHPHQW�HQYLURQPHQW��FRQWLQXHV�ZLWK�WKH�DSSOLFDWLRQ�RI�WKRVH�SULQFLSOHV�WR�FUHDWH�+D\VWDFN·V�
XVHU�LQWHUDFWLRQ�H[SHULHQFH��DQG�HQGV�ZLWK�DQ�RYHUYLHZ�RI�WKH�XVHU�LQWHUIDFH�IUDPHZRUN�WKDW�VXSSRUWV�
VXFK�DQ�H[SHULHQFH��

���� 3ULQFLSOHV�
,Q�WKLV�VHFWLRQ��,�H[SORUH�D�QXPEHU�RI�OHVVRQV�OHDUQHG�IURP�SUHYLRXV�ZRUNV�DV�GLVFXVVHG�LQ�FKDSWHU����
SUHVHQWHG�LQ�WKH�IRUP�RI�GHVLJQ�SULQFLSOHV��

������ 5HIDFWRU�VXSSRUW�IRU�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�
7KH�HYROXWLRQ�RI�PRGHUQ�RSHUDWLQJ�V\VWHPV�IROORZV�DQ�DSSOLFDWLRQ�FHQWULF�SDUDGLJP��'LIIHUHQW�
VRIWZDUH�YHQGRUV�IRFXV�RQ�GLIIHUHQW�DSSOLFDWLRQV�WKDW�ILOO�GLIIHUHQW�XVDJH�QLFKHV��7KH�GRPDLQV�RI�
WKHVH�DSSOLFDWLRQV�DUH�RIWHQ�QDUURZ��IRU�LQVWDQFH��WKHUH�DUH�VRPH�DSSOLFDWLRQV�ZKRVH�VROH�SXUSRVH�LV�
WR�FUHDWH�DQLPDWHG�*,)V��2WKHU�DSSOLFDWLRQV�KDYH�ZLGHU�GRPDLQV��H�J��VSUHDGVKHHWV�DQG�&$'�WRROV��
(YHQ�WKRXJK�WKH�GRPDLQV�RI�WKHVH�DSSOLFDWLRQV�VHHP�GLVSDUDWH��WKH\�DOO�LQFOXGH�VRPH�FRPPRQ�
LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�DV�,�KDYH�GLVFXVVHG�LQ�&KDSWHU����

7KLV�UHFRJQLWLRQ�RI�VXFK�FRPPRQ�IXQFWLRQDOLWLHV�OHDGV�PH�WR�SURSRVH�D�UHIDFWRULQJ�RI�WKHVH�
HQYLURQPHQWV�WR�PRYH�WKH�VXSSRUW�IRU�FRPPRQ�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�IURP�LQGLYLGXDO�
DSSOLFDWLRQV�LQWR�WKH�HQYLURQPHQWV·�LQIUDVWUXFWXUHV��7KLV�LGHD�RI�UHIDFWRULQJ�FRPHV�IURP�VRIWZDUH�



�
�

� ���

�UH�HQJLQHHULQJ�WHFKQLTXHV�IRU�REMHFW�RULHQWHG�V\VWHPV��,Q�>��@��5REHUWV�QRWHV�WKDW�UHXVDEOH�
FRPSRQHQWV�LQ�WKHVH�V\VWHPV�RIWHQ�VWDUW�RII�ZLWK�ZURQJ�GHVLJQV³WKH\�DUH�HLWKHU�PRUH�JHQHUDO�RU�
PRUH�VSHFLILF�WKDQ�VKRXOG�EH��$V�WKH�V\VWHPV�HYROYH��FRPPRQ�FRQFUHWH�XVH�FDVHV�DULVH�DQG�WKH\�
SRLQW�RXW�KRZ�WKH�UHXVDEOH�FRPSRQHQWV�VKRXOG�EH�IDFWRUHG�LQ�WKH�ILUVW�SODFH��7KH�V\VWHPV�DUH�WKHQ�
UHIDFWRUHG�WR�RSWLPL]H�IRU�WKRVH�FRQFUHWH�XVH�FDVHV��

5HIDFWRULQJ�DQ�REMHFW�RULHQWHG�V\VWHP�OHDGV�WR�D�GHVLJQ�WKDW�LV�PRUH�FRPSUHKHQVLEOH��PDLQWDLQDEOH��
DQG�H[WHQVLEOH��7KHVH�DGYDQWDJHV�DUH�WUDQVIHUDEOH�WR�P\�SURSRVDO�RI�UHIDFWRULQJ�LQIRUPDWLRQ�
PDQDJHPHQW�VXSSRUW��7KH�UHIDFWRUHG�HQYLURQPHQW�ZLOO�EH�PRUH�FRPSUHKHQVLEOH�WR�ERWK�XVHUV�DQG�
SURJUDPPHUV��PRUH�PDLQWDLQDEOH�ZKHQHYHU�LW�QHHGV�IL[LQJ��DQG�PRUH�H[WHQVLEOH�DV�VXSSRUW�IRU�QHZ�
LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�LV�UHTXLUHG��8VHUV�RI�WKH�UHIDFWRUHG�HQYLURQPHQW�ZLOO�EH�VKRZQ�D�
XQLILHG��FRKHUHQW�H[SHULHQFH�IRU�PDQDJLQJ�LQIRUPDWLRQ��DQG�SURJUDPPHUV�ZLOO�EH�DEOH�WR�OHYHUDJH�
FRPPRQ��LQIUDVWUXFWXUDO�VXSSRUW�IRU�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV��DYRLGLQJ�GXSOLFDWH�ZRUN�DQG�
GXSOLFDWH�EXJV��

7KH�ELJJHVW�FKDOOHQJH�WR�WKLV�UHIDFWRULQJ�LV�WR�SUHGLFW�KRZ�YDULRXV�IRUHVHHDEOH�GRPDLQV�RI�
LQIRUPDWLRQ�QHHGV�ZLOO�ILW�LQWR�WKH�HQYLURQPHQW��7KLV�FDQ�EH�D�GDXQWLQJ�WDVN��DV�WKHVH�YDULRXV�
GRPDLQV�FDQ�EH�YHU\�GLIIHUHQW��UDQJLQJ�IURP�PXVLF�FRPSRVLWLRQ�WR�PDQDJHPHQW�RI�FKHPLVWU\�
H[SHULPHQWDO�UHVXOWV�WR�FROOHFWLRQ�RI�FULPLQDO�LQYHVWLJDWLRQ�HYLGHQFHV��+RZHYHU��LW�LV�QRW�QHFHVVDU\�WR�
´JHW�LW�ULJKWµ�RQ�WKH�ILUVW�WU\�RI�UHIDFWRULQJ��(YROXWLRQDU\�LPSURYHPHQWV�IROORZLQJ�WKH�UHIDFWRULQJ�FDQ�
EH�PDGH�WR�HQFRPSDVV�PRUH�DQG�PRUH�GRPDLQV��,Q�IDFW��VXFK�LPSURYHPHQWV�ZLOO�EH�PDGH�PRUH�
HDVLO\�EHFDXVH�WKH�HQYLURQPHQW�ZLOO�EH�PRUH�SURSHUO\�VWUXFWXUHG�DIWHU�WKH�UHIDFWRULQJ��

������ 7R�DFKLHYH�FRKHUHQF\��XVH�D�FHQWUDOL]HG��H[SUHVVLYH�GDWD�PRGHOLQJ�
IUDPHZRUN�
$V�GLVFXVVHG�LQ�&KDSWHU����PDQ\�GHILFLHQFLHV�RI�H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV�
UHVXOW�IURP�LQFRPSDWLEOH�GDWD�PRGHOV�WKDW�DUH�GLVWULEXWHG�WKURXJKRXW�LQGLYLGXDO�DSSOLFDWLRQV��,W�LV�
GLIILFXOW�WR�H[SUHVV�LQIRUPDWLRQ�WKDW�VSDQV�DFURVV�VHYHUDO�RI�VXFK�GDWD�PRGHOV��,Q�DGGLWLRQ��RQH�
FDQQRW�HIILFLHQWO\�SHUIRUP�VRSKLVWLFDWHG�TXHULHV�WKDW�GUDZ�WRJHWKHU�LQIRUPDWLRQ�IURP�GLIIHUHQW�GDWD�
PRGHOV��2YHUDOO��GLVWULEXWHG�GDWD�PRGHOV�LQ�D�VLQJOH�HQYLURQPHQW�RIWHQ�OHDG�WR�IUDJPHQWHG�GDWD��)RU�
WKDW�UHDVRQ��,�SURSRVH�WKH�XVH�RI�D�FHQWUDOL]HG�GDWD�PRGHOLQJ�IUDPHZRUN�DV�WKH�ILUVW�VWHS�WR�WKH�
UHIDFWRULQJ�RI�DQ\�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQW��

7KH�XVHU�LQWHUIDFH�DQG�LQWHUDFWLRQ�H[SHULHQFH�RI�DQ�HQYLURQPHQW�LV�RQO\�DV�JRRG�DV�LWV�GDWD�PRGHO��
:LWKRXW�DQ�H[SUHVVLYH�GDWD�PRGHO��WKH�HQYLURQPHQW�ZLOO�IDLO�WR�VDWLVI\�VRPH�XVHUV·�LQIRUPDWLRQ�QHHGV��
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XVHUV�ZLOO�QRW�EH�DEOH�WR�H[SUHVV�FHUWDLQ�IRUPV�RI�LQIRUPDWLRQ��SHUIRUP�FHUWDLQ�VRSKLVWLFDWHG�TXHULHV��
FUHDWH�VKRUWFXWV�IRU�TXLFNO\�DFFHVVLQJ�FHUWDLQ�SLHFHV�RI�LQIRUPDWLRQ��HWF��$Q�H[SUHVVLYH�GDWD�PRGHOLQJ�
IUDPHZRUN�VKRXOG�KDYH�WKH�IROORZLQJ�FDSDELOLWLHV��

��� ,W�PXVW�KDYH�D�XQLILHG�QDPLQJ�VFKHPH�WKDW�LV�ORFDWLRQ�DQG�UHSUHVHQWDWLRQ�LQGHSHQGHQW�DQG�
WKDW�JXDUDQWHHV�XQLTXHQHVV�DFURVV�QHWZRUNV��

��� ,W�VKRXOG�EH�DEOH�WR�GHDO�ZLWK�REMHFWV�DW�DQ\�OHYHO�RI�JUDQXODULW\��ZLWK�DV�ZHOO�DV�ZLWKRXW�
GLJLWDO�FRQWHQWV��

��� ,W�VKRXOG�DOORZ�VHYHUDO�VFKHPDV�WR�EH�DSSOLHG�RQ�DQ\�VLQJOH�REMHFW��DQG�

��� ,W�VKRXOG�EH�DEOH�WR�HQFRGH�UHODWLRQVKLSV�EHWZHHQ�REMHFWV�LQ�GLIIHUHQW�VFKHPDV��

$IWHU�WKH�DGRSWLRQ�RI�DQ�H[SUHVVLYH�GDWD�PRGHOLQJ�IUDPHZRUN��LW�VWLOO�UHPDLQV�WR�EH�VHHQ�ZKHWKHU�
GHYHORSHUV�RI�WKH�V\VWHP�ZLOO�FUHDWH�VFKHPDV�WKDW�DUH�FRPSDWLEOH�ZLWK�RQH�DQRWKHU��)RU�LQVWDQFH��LW�LV�
SRVVLEOH�WKDW�RQH�VFKHPD�GRHV�QRW�PDNH�XVH�RI�DQRWKHU�VFKHPD�EXW�GXSOLFDWHV�RQO\�D�VXEVHW�RI�WKH�
VHFRQG�VFKHPD·V�IXQFWLRQDOLWLHV��7KLV�LV�D�GLIILFXOW�FKDOOHQJH��7KHUH�KDYH�EHHQ�VRPH�UHVHDUFKHV�RQ�
KRZ�WR�HQFRXUDJH�VFKHPD�UHXVH�>��@�>��@��$V�ZHOO��RQH�FDQ�GUDZ�RQ�UHVXOWV�IURP�UHVHDUFK�RQ�FRGH�
FRPSRQHQW�UHXVH�>��@�>��@��

������ 3UHVHQW�LQIRUPDWLRQ�LQ�WKH�IRUPV�ILWWLQJ�WKH�QDWXUH�RI�WKDW�LQIRUPDWLRQ�
:KHQ�GHDOLQJ�ZLWK�IOH[LEOH�GDWD�PRGHOV�DV�WKRVH�RI�WKH�6HPDQWLF�:HE��LW�LV�WHPSWLQJ�IRU�GHYHORSHUV�
WR�FUHDWH�XQLIRUP�YLHZV�RI�GDWD�LQ�WKH�IRUPV�RI�JUDSKV�DQG�WUHHV��:KLOH�WKHVH�IRUPV�DUH�FDSDEOH�RI�
VKRZLQJ�PDQ\�FRQILJXUDWLRQV�RI�GDWD��WKH\�DUH�QRW�VXLWDEOH�IRU�KXPDQ�EHLQJV�WR�XVH�WR�GHDO�ZLWK�
GRPDLQ�VSHFLILF�LQIRUPDWLRQ��)RU�LQVWDQFH��D�FDOHQGDU�SUHVHQWHG�DV�D�JUDSK�LV�QRW�XVDEOH��7KH�QDWXUH�
RI�LQIRUPDWLRQ�DQG�WKH�FXUUHQW�FRQWH[W�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW��

2I�FRXUVH��LW�UHPDLQV�D�FKDOOHQJH�WR�FKRRVH�WKH�EHVW�IRUP�RI�SUHVHQWDWLRQ�WR�VKRZ�D�SDUWLFXODU�SLHFH�
RI�LQIRUPDWLRQ��7KLV�LV�ZKHUH�LQIUDVWUXFWXUDO�VXSSRUW�IRU�VKDULQJ�8,�ZRUN�FRPHV�LQWR�SOD\��)RU�HDFK�
SLHFH�RI�LQIRUPDWLRQ��WKHUH�LV�VXSSRVHGO\�DQ�H[SHUW�ZKR�NQRZV�EHVW�KRZ�WR�SUHVHQW�LW��2WKHU�
GHYHORSHUV�VKRXOG�EH�DEOH�WR�UHO\�RQ�WKH�LQIUDVWUXFWXUH�RI�WKH�HQYLURQPHQW�WR�ILQG�WKH�8,�ZRUN�RI�
WKDW�H[SHUW�DQG�UHXVH�LW�ZKHQHYHU�WKDW�SLHFH�RI�LQIRUPDWLRQ�QHHGV�WR�EH�VKRZQ��7KLV�LGHD�LV�DOUHDG\�
SUHVHQW�LQ�DQ\�YLHZ�EDVHG�8,�DUFKLWHFWXUH��,�DP�VLPSO\�DGYRFDWLQJ�LWV�XVH�RQ�D�ODUJHU�VFDOH�FRPSDUHG�
WR�SULRU�VFKHPHV��-XVW�DV�WKH�:HE�WRRN�WKH�LGHD�RI�K\SHUWH[W�WR�D�TXDOLWDWLYHO\�GLIIHUHQW�OHYHO�E\�
DSSO\LQJ�LW�RQ�DQ�WUHPHQGRXVO\�ODUJHU�VFDOH�>��@��,�EHOLHYH�WKDW�DSSO\LQJ�WKH�YLHZ�EDVHG�8,�
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FRQVWUXFWLRQ�VFKHPH�IRU�UHXVLQJ�8,�ZRUN�RQ�D�ODUJHU�VFDOH�ZLOO�\LHOG�D�TXDOLWDWLYHO\�GLIIHUHQW�8,�
H[SHULHQFH��

$�VHFRQG�FKDOOHQJH�LV�HQVXULQJ�WKDW�WKH�RYHUDOO�XVHU�LQWHUIDFH�DQG�LQWHUDFWLRQ�H[SHULHQFH�VFDOHV�ZHOO�DV�
PRUH�DQG�PRUH�GDWD�DQG�GDWD�VFKHPDV�DUH�DGGHG�WR�WKH�HQYLURQPHQW��)RU�LQVWDQFH��SUHVHQWLQJ�
LQIRUPDWLRQ�DV�ODUJH�LFRQV�RQO\�GRHV�QRW�VFDOH�DV�WKH�QXPEHU�RI�LFRQV�JURZV��

������ 6XSSRUW�REMHFW�RULHQWHG�8,�PDQLSXODWLRQV�SHUYDVLYHO\�
6FDODELOLW\�LVVXHV�DOVR�FRQFHUQ�WKH�ZD\V�XVHUV�PDQLSXODWH�LQIRUPDWLRQ��([LVWLQJ�HQYLURQPHQWV�WKDW�
PHUJH�RSHUDWLRQV�DSSOLFDEOH�RQ�VHYHUDO�REMHFWV�LQWR�D�VLQJOH�PHQX�DUH�RIWHQ�DZNZDUG�DQG�FRQIXVLQJ�
WR�XVH��XVHUV�PD\�QRW�NQRZ�ZKHUH�WR�ORRN�IRU�DOO�RSHUDWLRQV�DSSOLFDEOH�RQ�D�SDUWLFXODU�REMHFW��DQG�
ZKLFK�REMHFW�D�SDUWLFXODU�RSHUDWLRQ�ZLOO�EH�DSSOLHG�RQ��,�SURSRVH�WKDW�HQYLURQPHQWV�VKRXOG�VXSSRUW�
REMHFW�RULHQWHG�8,�PDQLSXODWLRQV�SHUYDVLYHO\�LQ�WKH�IROORZLQJ�ZD\V��

��� 7KHUH�VKRXOG�EH�D�XQLIRUP�ZD\�WR�EURZVH�DOO�RSHUDWLRQV�DSSOLFDEOH�RQ�D�SDUWLFXODU�REMHFW��

��� 2SHUDWLRQV�VKRXOG�EH�UHIDFWRUHG�E\�WKHLU�ORJLFDO�DSSOLFDELOLW\�RQ�REMHFW�W\SHV�UDWKHU�WKDQ�
EHLQJ�RIIHUHG�LQ�IL[HG�VHWV�RI�SUHGHWHUPLQHG�XVDJH�VFHQDULRV�DV�RIWHQ�VHHQ�LQ�DSSOLFDWLRQ�
EDVHG�HQYLURQPHQWV��RSHUDWLRQV�WKDW�KDYH�XQLYHUVDO�DSSOLFDELOLW\��VXFK�DV�RUJDQL]DWLRQ��
VKRXOG�EH�VXSSRUWHG�E\�WKH�HQYLURQPHQW�LWVHOI��DQG�

��� 2SHUDWLRQV�WKDW�OHQG�ZHOO�WR�GLUHFW�PDQLSXODWLRQ�PHFKDQLVPV��VXFK�DV�GUDJ�DQG�GURS�DQG�
PRXVH�JHVWXUHV��VKRXOG�EH�VXSSRUWHG�WKURXJK�WKRVH�PHFKDQLVPV�EHFDXVH�LW�LV�PRVW�QDWXUDO�
IRU�XVHUV�WR�LQYRNH�WKHP�LQ�WKRVH�ZD\V��

$OO�RI�WKHVH�WKUHH�SRLQWV�KDYH�SDUDOOHOV�LQ�WKH�2EMHFW�2ULHQWHG�3URJUDPPLQJ�SDUDGLJP��)LUVW��
RSHUDWLRQV�DSSOLFDEOH�RQ�D�SDUWLFXODU�REMHFW�DUH�OLVWHG�LQ�WKDW�REMHFW·V�FODVV�GHILQLWLRQV�UDWKHU�WKDQ�
GLVSHUVHG�WKURXJK�YDULRXV�IXQFWLRQV��6HFRQG��ZLWK�SURSHU�223�PRGHOLQJ��DOO�RSHUDWLRQV�ORJLFDOO\�
DSSOLFDEOH�WR�DQ�REMHFW�DUH�DYDLODEOH�WKURXJK�LWV�LPPHGLDWH�FODVV�RU�E\�LQKHULWDQFH��&HUWDLQ�XQLYHUVDOO\�
XVHIXO�RSHUDWLRQV�DUH�ZLUHG�LQWR�WKH�URRW�FODVV��H�J��WKH�MDYD�ODQJ�2EMHFW�FODVV��VR�WKDW�DOO�REMHFWV�
LQKHULW�WKHP��)LQDOO\��RSHUDWRUV�VXFK�DV�SOXV�DQG�PLQXV�WKDW�OHQG�ZHOO�WR�WKH�VHPDQWLFV�RI�D�SDUWLFXODU�
FODVV�DUH�RYHUULGGHQ�WR�SURYLGH�FRQYHQLHQW�DFFHVV�WR�VRPH�RI�WKH�FODVV·�IXQFWLRQDOLW\��:H�EHOLHYH�WKDW�
MXVW�DV�223�KDV�PDGH�VRIWZDUH�GHYHORSPHQW�PRUH�XQGHUVWDQGDEOH�DQG�PDQDJHDEOH�IRU�
SURJUDPPHUV��DQ�REMHFW�RULHQWHG�8,�ZRXOG�PDNH�LQIRUPDWLRQ�PDQDJHPHQW�HDVLHU�IRU�XVHUV�>��@��
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���� +D\VWDFN¶V�8VHU�,QWHUDFWLRQ�([SHULHQFH�
,Q�WKLV�VHFWLRQ��,�SUHVHQW�WKH�XVHU�LQWHUDFWLRQ�H[SHULHQFH�RI�WKH�+D\VWDFN�LQIRUPDWLRQ�PDQDJHPHQW�
SODWIRUP��GHVLJQHG�ZLWK�WKH�DERYHPHQWLRQHG�SULQFLSOHV�LQ�PLQG��

������ ([SUHVVLQJ�,QIRUPDWLRQ�
7KH�+D\VWDFN�SODWIRUP�DGRSWV�WKH�6HPDQWLF�:HE·V�5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��DV�LWV�
GDWD�PRGHOLQJ�IUDPHZRUN��$V�PHQWLRQHG�LQ�VHFWLRQ��������5')�VSHFLILHV�D�XQLILHG�QDPLQJ�VFKHPH�LQ�
ZKLFK�HYHU\�REMHFW�LV�UHIHUUHG�WR�E\�D�8QLTXH�5HVRXUFH�,GHQWLILHU��85,���85,V�DUH�VXSSRVHG�WR�EH�
XQLTXH�DFURVV�QHWZRUNV��7KH\�IRUP�D�VXSHUVHW�RI�8QLIRUP�5HVRXUFH�/RFDWRUV��85/V��DQG�FDQ�
DGGUHVV�REMHFWV�DW�DQ\�OHYHO�RI�JUDQXODULW\��ZLWK�RU�ZLWKRXW�GLJLWDO�FRQWHQWV��2EMHFWV�PRGHOHG�LQ�5')�
DUH�UHIHUUHG�WR�DV�5')�UHVRXUFHV��RU�MXVW�UHVRXUFHV��

5')�GDWD�WDNHV�WKH�IRUP�RI�WULSOHV�FDOOHG�5')�VWDWHPHQWV��RU�MXVW�VWDWHPHQWV��(DFK�WULSOH�FRQWDLQV�D�
VXEMHFW��D�SUHGLFDWH��DQG�DQ�REMHFW��7KH�VXEMHFW�DQG�SUHGLFDWH�PXVW�EH�UHVRXUFHV��WKH�REMHFW�FDQ�EH�D�
UHVRXUFH�RU�D�5')�OLWHUDO��/LWHUDOV�DUH�VWULQJV��7KH�SUHGLFDWH�LV�OLNH�DQ�DUURZ�SRLQWLQJ�IURP�WKH�VXEMHFW�
WR�WKH�REMHFW��$�FRUSXV�RI�5')�GDWD�LV�HVVHQWLDOO\�D�GLUHFWHG�JUDSK�ZLWK�ODEHOHG�HGJHV��

8QOLNH�FRQYHQWLRQDO�GLUHFWHG�JUDSKV��LQ�D�FRUSXV�RI�5')�GDWD��RQH�FDQ�ILQG�DUURZV�SRLQWLQJ�IURP�
DQG�WR�RWKHU�DUURZV��,Q�RWKHU�ZRUGV��RQH�FDQ�PDNH�VWDWHPHQWV�DERXW�SUHGLFDWHV��DV�LOOXVWUDWHG�LQ�
)LJXUH�����WKH� (�)	*�+	,�-�.�/"0�*�132 �SUHGLFDWH�LV�GHFODUHG�WR�EH�D� +	,&4�(�5�(�,�5"*�6"/�5�,�-�(�7�83)�.�(�9 �DQG�DOVR�D� 1	8�/"*�:"7"*
; ,�8�<"*�6"/�5�,�-�(�7�83)�.�(�9 ��7KLV�FDSDELOLW\�DOORZV�5')�WR�HDVLO\�PRGHO�VFKHPDV��

�

)LJXUH�����([DPSOH�RI�DQ�5')�VWDWHPHQW�DERXW�DQ�5')�SUHGLFDWH�
2YHUDOO��5')�DOORZV�GDWD�WR�EH�HQFRGHG�LQ�D�VHPLVWUXFWXUHG�IRUP��ILWWLQJ�VHYHUDO�VFKHPDV�
VLPXOWDQHRXVO\�EXW�QRQH�QHFHVVDULO\�ULJRURXVO\��7KLV�FDSDELOLW\�LV�DGYDQWDJHRXV�LQ�VLWXDWLRQV�RI�
LQFRPSOHWH�LQIRUPDWLRQ��ZKLFK�RFFXU�IUHTXHQWO\�LQ�WKH�UHDO�ZRUOG��

(�) * +	,�-�.�/"0 * 132 (�)	*�:"<�9�/ � +	,&4�(�5�(�,�5 * 6"/�5�,�-�(�7�83)�.�(�9

(�) * :"<�9�/

1	8�/"*�:"7"* ; ,�8�<"*�6"/�5�,�-�(�7�83)�.�(�9
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+D\VWDFN�DGRSWV�5')�IRU�WKUHH�UHDVRQV��

��� ,W�LV�D�SRZHUIXO�GDWD�PRGHOLQJ�IUDPHZRUN�WKDW�ILWV�RXU�QHHGV�DV�ODLG�RXW�LQ�VHFWLRQ��������

��� ,W�LV�QHZ��ZKLFK�LPSOLHV�WKDW�LWV�GHVLJQHUV�VKRXOG�KDYH�PRUH�KLVWRU\�WR�OHDUQ�IURP�EHIRUH�
GHVLJQLQJ�LW��WKDW�LW�LV�QHZ�LV�DOVR�D�FRQFHUQ�VLQFH�LWV�IDXOWV�PD\�QRW�KDYH�EHHQ�LGHQWLILHG���DQG�

��� ,W�LV�D�VWDQGDUG��ZKLFK�PHDQV�WKDW�RXU�GDWD�PRGHOV�ZLOO�EH�LPPHGLDWHO\�FRPSDWLEOH�ZLWK�RWKHU�
GDWD�PRGHOV��HVSHFLDOO\�WKRVH�RQ�WKH�6HPDQWLF�:HE��DQG�WKDW�VRPHRQH�EHVLGH�XV�ZLOO�ZRUN�RQ�
LPSURYLQJ�LW��

$UPHG�ZLWK�D�SRZHUIXO�GDWD�PRGHOLQJ�IUDPHZRUN��ZH�FDQ�UHVW�DVVXUHG�WKDW�XVHUV�ZLOO�EH�DEOH�WR�
H[SUHVV�D�ORW�RI�ZKDW�WKH\�ZDQW�WR�H[SUHVV��7KH�XVHU�LQWHUIDFH�PHFKDQLVPV�IRU�H[SUHVVLQJ�LQIRUPDWLRQ�
DUH�DQRWKHU�LVVXH�WR�DGGUHVV��,QIRUPDWLRQ�FDQ�EH�H[SUHVVHG�WKURXJK�FDVXDO�PDQLSXODWLRQV�RI�GDWD�DV�
ZLOO�EH�GLVFXVVHG�LQ�VHFWLRQV�������DQG��������RU�WKURXJK�SUHOLPLQDU\�JHQHULF�HGLWLQJ�PHFKDQLVPV�>��@��

������ 3HUFHLYLQJ�,QIRUPDWLRQ�
(DFK�SLHFH�RI�LQIRUPDWLRQ³HDFK�LQIRUPDWLRQ�REMHFW³LQ�+D\VWDFN�LV�SUHVHQWHG�OLNH�D�ZHE�SDJH��7KH�
PDSSLQJ�IURP�WKH�LQIRUPDWLRQ�REMHFW�WR�LWV�SUHVHQWDWLRQ�IROORZV�D�YLHZ�EDVHG�VFKHPH��PHWDGDWD�LQ�
WKH�V\VWHP�DVVRFLDWHV�WKH�FKDUDFWHULVWLFV�RI�WKDW�REMHFW��H�J��LWV�W\SH��DQG�WKH�FRQWH[W�LQ�ZKLFK�LW�LV�
VKRZQ�WR�D�SDUWLFXODU�YLHZ��

9LHZV�DUH�RQVFUHHQ�SUHVHQWDWLRQV³SL[HOV�WKDW�WRJHWKHU�FRQYH\�LQIRUPDWLRQ��(DFK�REMHFW�FDQ�EH�
SUHVHQWHG�E\�PRUH�WKDQ�RQH�YLHZ��HDFK�VXLWDEOH�LQ�VRPH�FRQWH[WV��9LHZV�DOORZ�XV�WR�SUHVHQW�
LQIRUPDWLRQ�REMHFWV�LQ�IRUPDWV�DSSURSULDWH�IRU�WKHP�LQVWHDG�RI�GHIDXOWLQJ�WR�D�JUDSK��RU�WUHH�EDVHG�
SUHVHQWDWLRQ��

*LYHQ�DQ�LQIRUPDWLRQ�REMHFW�WR�SUHVHQW��WKHUH�DUH�WZR�DVSHFWV�WR�FRQVLGHU��ZKDW�LQIRUPDWLRQ�DERXW�
WKDW�REMHFW�WR�VKRZ��DQG�KRZ�WR�VKRZ�VXFK�LQIRUPDWLRQ��7KH�ZKDW�DVSHFW�LQYROYHV�VHOHFWLQJ�DWWULEXWHV�
RI�WKDW�REMHFW�DQG�VHOHFWLQJ�RWKHU�REMHFWV�UHOHYDQW�WR�WKDW�REMHFW��7KH�KRZ�DVSHFW�LQYROYHV�OD\LQJ�RXW�
DQG�UHQGHULQJ�WKH�REMHFW·V�DWWULEXWHV�DQG�GHWHUPLQLQJ�KRZ�WR�VKRZ�WKH�UHOHYDQW�REMHFWV��%RWK�DVSHFWV�
FRRSHUDWH�WR�SURGXFH�D�YLHZ��ZKLFK�LV�FRPSRVHG�RI�8,�HOHPHQWV�WKURXJK�ZKLFK�WKH�XVHU�FDQ�LQWHUDFW�
ZLWK�WKH�REMHFW��

$V�WKH�YLHZ�RI�RQH�REMHFW�PD\�VSHFLI\�WKDW�RWKHU�REMHFWV�EH�SUHVHQWHG��WKDW�RULJLQDO�YLHZ�PD\�WULJJHU�
WKH�UHVROXWLRQV�DQG�LQVWDQWLDWLRQV�RI�YLHZV�RI�WKH�RWKHU�REMHFWV��7KH�RULJLQDO�YLHZ�HPEHGV�WKH�RWKHU�
YLHZV��)RU�LQVWDQFH��WKH�YLHZ�RI�DQ�H�PDLO�PHVVDJH�HPEHGV�WKH�YLHZV�RI�WKH�PHVVDJH·V�DWWDFKPHQWV��
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HDFK�RI�ZKLFK�HPEHGV�WKH�YLHZ�RI�WKH�DWWDFKPHQW·V�DXWKRU��9LHZV�FDQ�EH�QHVWHG�DUELWUDULO\�GHHSO\�WR�
EULQJ�WRJHWKHU�DOO�LQIRUPDWLRQ�UHOHYDQW�WR�WKH�REMHFW�WKDW�WKH�XVHU�RULJLQDOO\�ZDQWV�WR�SHUFHLYH��

1RWH�WKDW�WKH�YLHZ�RI�WKH�RULJLQDO�REMHFW�GRHV�QRW�VSHFLI\�H[DFWO\�ZKLFK�YLHZV�WR�XVH�IRU�WKH�UHOHYDQW�
REMHFWV��,W�RQO\�VSHFLILHV�WKH�FKDUDFWHULVWLFV�RI�WKH�YLHZV�WR�EH�QHVWHG�DQG�WKH�8,�IUDPHZRUN�ZLOO�
UHVROYH�WKH�GHVLUHG�YLHZV�EDVHG�RQ�WKRVH�FKDUDFWHULVWLFV��

3UHVHQWDWLRQV�LQ�+D\VWDFN�UHVHPEOH�ZHE�SDJHV�LQ�WKH�VHQVH�WKDW�WKH\�FDQ�KDYH�VRSKLVWLFDWHG�
GRFXPHQW�OLNH�OD\RXWV��FRQWDLQLQJ�WH[W��LPDJHV��WDEOHV��DQG�K\SHUOLQNV��(DFK�SUHVHQWDWLRQ�QHHGV�QRW�
EH�UHFWDQJXODU�LQ�VKDSH��LW�FDQ�EH�D�SLHFH�RI�WH[W�WKDW�FDQ�ZUDS�DFURVV�VHYHUDO�OLQHV��7KLV�IOH[LELOLW\�
DOORZV�SUHVHQWDWLRQV��DQG�FRQVHTXHQWO\�YLHZV��WR�EH�QHVWHG�DUELWUDULO\�GHHSO\�ZLWKRXW�ORRNLQJ�ULJLGO\�
UHFWDQJXODU��9LHZ�QHVWLQJ�VFKHPHV�VXFK�DV�0LFURVRIW·V�2EMHFW�/LQNLQJ�DQG�(PEHGGLQJ�TXLFNO\�EUHDN�
GRZQ�EHFDXVH�WKHLU�YLHZV�DVVXPH�ODUJH�UHFWDQJXODU�IRUPV�WKDW�GR�QRW�ILW�HOHJDQWO\�WRJHWKHU��

������ /RFDWLQJ�,QIRUPDWLRQ�
6LQFH�+D\VWDFN�DGRSWV�5')�DV�LWV�GDWD�PRGHOLQJ�IUDPHZRUN��LQIRUPDWLRQ�REMHFWV�LQ�+D\VWDFN�DUH�DOO�
DGGUHVVHG�E\�85,V��/LNH�WKH�ZHE�EURZVHU��+D\VWDFN�FDQ�WDNH�D�85,�DQG�´EURZVHµ�WR�LW�E\�ILQGLQJ�DQ�
DSSURSULDWH�YLHZ�IRU�WKH�REMHFW�QDPHG�E\�WKDW�85,�DQG�GLVSOD\LQJ�WKH�YLHZ��$OWHUQDWLYHO\��MXVW�DV�RQ�
WKH�:HE��DQ�REMHFW�FDQ�EH�EURZVHG�WR�E\�FOLFNLQJ�RQ�D�K\SHUOLQN�UHSUHVHQWLQJ�LW�IURP�ZLWKLQ�WKH�
SUHVHQWDWLRQ�RI�DQRWKHU�REMHFW��7KLV�QDYLJDWLRQ�SDUDGLJP³D�VLPSOH�H[WHQVLRQ�RI�WKH�:HE·V³NHHSV�
LQIRUPDWLRQ�LQ�WKH�IRUHJURXQG��XVHUV�FDQ�UHDFK�DW�LQIRUPDWLRQ�ZLWKRXW�H[SOLFLWO\�PDQDJLQJ�
DSSOLFDWLRQV��)LJXUH����VKRZV�WKH�KRPH�SDJH�RI�WKH�XVHU�EHLQJ�EURZVHG�WR��

2I�FRXUVH��XVHUV�PLJKW�QRW�UHPHPEHU�85,V�RU�KDYH�DOO�QHHGHG�K\SHUOLQNV�FRQYHQLHQWO\�SUHVHQWHG�DW�
DOO�WLPHV��+D\VWDFN�VWLOO�SURYLGHV�VHDUFK�LQWHUIDFHV�IRU�ILQGLQJ�LQIRUPDWLRQ�REMHFWV��+RZHYHU��XQOLNH�LQ�
H[LVWLQJ�HQYLURQPHQWV��DOO�WKLQJV�LQ�+D\VWDFN��ELJ�DQG�VPDOO��FDQ�EH�PRGHOHG�DV�ILUVW�FODVV�REMHFWV��$V�
D�FRQVHTXHQFH��HDFK�REMHFW�FDQ�EH�YLHZHG�LQGHSHQGHQWO\�DQG�FDQ�EH�DUULYHG�DW�WKURXJK�ZKLFKHYHU�
URXWH�PRVW�HDVLO\�UHFDOOHG�E\�WKH�XVHU�UDWKHU�WKDQ�WKURXJK�D�IL[HG�8,�SDWK��&RQWUDVW�WKLV�ZLWK�FXUUHQW�
HQYLURQPHQWV��LQ�RUGHU�WR�ILQG�WKH�DGGUHVV�RI�D�FRPSDQ\�LQ�0LFURVRIW�2XWORRN�������RQH�PXVW�
LQGLUHFWO\�ILQG�D�FRQWDFW�ZKR�ZRUNV�IRU�WKDW�FRPSDQ\³WKH�XVHU�KDV�WR�PDNH�WKDW�FRJQLWLYH�OHDS��7KH�
DGGUHVV�RI�WKDW�FRPSDQ\�LV�VKRZQ�DV�D�ILHOG�LQ�WKH�SUHVHQWDWLRQ�RI�WKH�FRQWDFW��

7KH�IDFW�WKDW�HDFK�SLHFH�RI�LQIRUPDWLRQ�FDQ�EH�PRGHOHG�DV�D�ILUVW�FODVV�REMHFW�KDV�DQRWKHU�LPSRUWDQW�
DGYDQWDJH��QR�PDWWHU�KRZ�DQ�REMHFW�LV�ORFDWHG�WKH�ILUVW�WLPH��LW�FDQ�EH�ERRNPDUNHG�VR�WKDW�
VXEVHTXHQW�DFFHVVHV�WR�LW�FDQ�EH�GRQH�PXFK�PRUH�TXLFNO\��,Q�FRQWUDVW��RQH�FDQQRW�VHH�WKH�DGGUHVV�RI�
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D�FRPSDQ\�ZLWKRXW�ILUVW�ORFDWLQJ�VRPH�SDUWLFXODU�FRQWDFWV�ZKR�ZRUN�IRU�WKDW�FRPSDQ\�LQ�0LFURVRIW�
2XWORRN�������

�
)LJXUH�����+D\VWDFN·V�XVHU�LQWHUIDFH�
������ 0DQLSXODWLQJ�,QIRUPDWLRQ�
-XVW�DV�ZH�XVH�PHWDGDWD�WR�SURYLGH�DVVRFLDWLRQV�EHWZHHQ�REMHFWV�DQG�YLHZV��ZH�DOVR�XVH�PHWDGDWD�WR�
DVVRFLDWH�REMHFWV�DQG�RSHUDWLRQV��*LYHQ�DQ�REMHFW��ZH�FDQ�V\VWHPDWLFDOO\�ILQG�HDFK�RSHUDWLRQ�WKDW�
WDNHV�D�SDUDPHWHU�PDWFKLQJ�WKH�W\SH�RI�WKH�REMHFW��7KH�UHVXOW�LV�D�VHW�RI�RSHUDWLRQV�ORJLFDOO\�DSSOLFDEOH�
WR�WKDW�REMHFW��

:KHQ�D�SUHVHQWDWLRQ�RI�DQ�REMHFW�LV�ULJKW�FOLFNHG��ZH�OLVW�DOO�RSHUDWLRQV�DSSOLFDEOH�WR�LW�LQ�D�FRQWH[W�
PHQX��)LJXUH������7KLV�JLYHV�XVHUV�D�JXDUDQWHHG�ZD\�WR�ILQG�RXW�ZKLFK�RSHUDWLRQV�FDQ�EH�GRQH�RQ�DQ�
REMHFW��7KLV�DSSURDFK�DVVRFLDWHV�REMHFWV�DQG�WKHLU�RSHUDWLRQV�YHU\�FORVHO\�DQG�DYRLGV�WKH�QHHG�WR�
PHUJH�OLVWV�RI�RSHUDWLRQV�RI�GLIIHUHQW�REMHFWV�LQWR�D�VLQJOH�PHQX��,I�WKHUH�DUH�WRR�PDQ\�RSHUDWLRQV�WR�
ILW�LQWR�D�FRQWH[W�PHQX��ZH�VKRZ�RQO\�D�IHZ�DQG�SURYLGH�D�OLQN�WKDW�EURZVHV�WR�WKH�IXOO�FROOHFWLRQ�RI�
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RSHUDWLRQV�ZKHUHIURP�XVHUV�FDQ�FDOO�XSRQ�PRUH�VRSKLVWLFDWHG�WRROV�WR�QDUURZ�GRZQ�WR�WKH�GHVLUHG�
RSHUDWLRQ��7KDW�LV��LQ�+D\VWDFN��ILQGLQJ�D�GHVLUHG�RSHUDWLRQ�FDQ�EH�DFFRPSOLVKHG�PXFK�OLNH�DQ\�RWKHU�
LQIRUPDWLRQ�VHHNLQJ�WDVN��

:H�DOVR�SURYLGH�GUDJ�DQG�GURS�VXSSRUW�DV�D�FRQYHQLHQW�PHDQV�WR�SHUIRUP�VHOHFWLYH�RSHUDWLRQV�ZKLFK�
WDNH�WZR�SDUDPHWHUV��RQH�DV�WKH�GUDJJHG�REMHFW�DQG�WKH�RWKHU�DV�WKH�GURS�WDUJHW��:KHQ�D�GUDJ�DQG�
GURS�DFWLRQ�LV�SHUIRUPHG��ZH�FDQ�V\VWHPDWLFDOO\�ILQG�DQ�RSHUDWLRQ�WKDW�WDNHV�WZR�SDUDPHWHUV��RQH�
PDWFKLQJ�WKH�QDWXUH�RI�WKH�GUDJJHG�REMHFW�DQG�WKH�RWKHU�RI�WKH�GURS�WDUJHW� = �0RUH�FRQWH[W�QHHGV�WR�
EH�WDNHQ�LQWR�DFFRXQW�WR�JXHVV�DW�WKH�GHVLUHG�RSHUDWLRQ��2WKHUZLVH��ZH�ZLOO�KDYH�WR�DVN�WKH�XVHU�WR�
VHOHFW�RQH�RSHUDWLRQ�DPRQJ�VHYHUDO��

�
)LJXUH�����$�VDPSOH�FRQWH[W�PHQX�
������ 2UJDQL]LQJ�,QIRUPDWLRQ�
+D\VWDFN�H[SORUHV�VRPH�JHQHULF�LQIUDVWUXFWXUDO�VXSSRUW�IRU�RUJDQL]DWLRQ�WKURXJK�WKH�FRQFHSW�RI�
FROOHFWLRQV��$�FROOHFWLRQ�LQ�+D\VWDFN�LV�MXVW�DQ�5')�UHVRXUFH�WKDW�LV�DVVRFLDWHG�ZLWK�LWV�PHPEHUV�
WKURXJK�WKH�SUHGLFDWH� .3)�>?4�/&4�@�/"0 ��7KHUH�LV�QR�UHVWULFWLRQ�RQ�D�FROOHFWLRQ·V�PHPEHUV��WKH\�FDQ�EH�RI�
DQ\�W\SH�DQG�DQ\�QDWXUH��,Q�RWKHU�ZRUGV��REMHFWV�RI�GLIIHUHQW�W\SHV�FDQ�EHORQJ�WR�D�FRPPRQ�
FROOHFWLRQ��)XUWKHUPRUH��HDFK�REMHFW�FDQ�EHORQJ�WR�VHYHUDO�FROOHFWLRQV�DOO�DW�RQFH��7KLV�IOH[LELOLW\�

������������������������������������������������������A �,Q�FDVH�ZH�FDQ�ILQG�PRUH�WKDQ�RQH�VXFK�RSHUDWLRQ��ZH�SLFN�RQH�RI�WKH�RSHUDWLRQV�QRQ�GHWHUPLQLVWLFDOO\��
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DOORZV�+D\VWDFN�WR�VDWLVI\�XVHUV·�GLYHUVH�QHHGV�RI�RUJDQL]LQJ�LQIRUPDWLRQ��)LJXUH����VKRZV�WKH�
2UJDQL]H�WRRO�LV�EHLQJ�XVHG�WR�FODVVLI\�DQ�H�PDLO�PHVVDJH�WLWOHG�´:HHNHQG�3DUW\µ�LQWR�WKUHH�GLIIHUHQW�
FROOHFWLRQV�VLPXOWDQHRXVO\��

�
)LJXUH�����7KH�2UJDQL]H�WRRO�

���� &RQWULEXWLRQV�
7KH�FRQWULEXWLRQV�WKDW�,�PDNH�WKURXJK�WKLV�WKHVLV�DUH�VSHOOHG�RXW�KHUH�H[SOLFLWO\��

)LUVW��,�EHOLHYH�WKDW�P\�FDOO�IRU�HQYLURQPHQW�ZLGH��LQIUDVWUXFWXUH�GHHS�VXSSRUW�RI�PHFKDQLVPV�IRU�
VDWLVI\LQJ�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�LV�QRYHO��3DVW�DSSURDFKHV�WKDW�DFWXDOO\�IRFXV�RQ�
LQIRUPDWLRQ�PDQDJHPHQW�PRVWO\�KDYH�EHHQ�FRQFHQWUDWLQJ�RQ�LQGLYLGXDO��VHOHFWLYH�GRPDLQV��7KH\�
DVVXPH�WKDW�WKH�IRXQGDWLRQV�RIIHUHG�E\�FRQWHPSRUDU\�RSHUDWLQJ�V\VWHPV�DUH�VXIILFLHQW�WR�VHUYH�DV�
FRPPRQ�SODWIRUPV�RQ�ZKLFK�GRPDLQ�VSHFLILF�DSSOLFDWLRQV�FDQ�EH�EXLOW�DQG�FDQ�FRRSHUDWH�WR�\LHOG�
FRKHUHQW�H[SHULHQFHV��2Q�WKH�RWKHU�KDQG��,�DGYRFDWH�WKDW�VRPH�IXQFWLRQDOLWLHV�VDWLVI\LQJ�FHUWDLQ�
LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�FDQ�DQG�VKRXOG�EH�UHIDFWRUHG�RXW�IURP�LQGLYLGXDO�DSSOLFDWLRQV�LQWR�
WKH�HQYLURQPHQW·V�LQIUDVWUXFWXUH��

6HFRQG��,�KDYH�LGHQWLILHG�ILYH�GLIIHUHQW�DVSHFWV�RI�LQIRUPDWLRQ�PDQDJHPHQW�RQ�ZKLFK�WR�IRFXV��7KLV�
VLPSOH�FKDUDFWHUL]DWLRQ�RI�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�PLJKW�QRW�EH�SHUIHFW��EXW�LW�VHUYHV�DV�DQ�
LQLWLDO�JXLGH�IRU�DQ\�LQYHVWLJDWLRQ�RQ�LQIUDVWUXFWXUH�VXSSRUW�RI�LQIRUPDWLRQ�PDQDJHPHQW�PHFKDQLVPV��
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7KLUG��,�KDYH�SURYLGHG�DQ�LQLWLDO�URDGPDS�ZLWK�IRXU�SULQFLSOHV�DV�OLVWHG�LQ�VHFWLRQ������7KH�LQGLYLGXDO�
SULQFLSOHV�PD\�QRW�EH�QRYHO��EXW�WKH�HQWLUH�SODQ�LV��

)RXUWK��,�KDYH�GHVLJQHG�WKH�XVHU�LQWHUDFWLRQ�H[SHULHQFH�IRU�+D\VWDFN�DQG�WKXV�LOOXVWUDWHG�WKH�
DSSOLFDWLRQ�RI�WKRVH�SULQFLSOHV��

)LIWK��,�KDYH�FRQVWUXFWHG�WKH�8,�IUDPHZRUN�RI�+D\VWDFN�DQG�LQ�GRLQJ�VR��GHPRQVWUDWHG�SUDFWLFDO�
DSSURDFKHV�WR�EXLOGLQJ�D�8,�IUDPHZRUN�RQ�WRS�RI�DQ�5')�GDWD�PRGHO��
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&+$37(5��� �
�7KH�+D\VWDFN�3ODWIRUP�

,Q�WKLV�FKDSWHU��,�JLYH�DQ�RYHUYLHZ�RI�WKH�DUFKLWHFWXUH�RI�WKH�+D\VWDFN�SODWIRUP��,�WKHQ�LQWURGXFH�
EDVLF�GDWD�PRGHOV�XVHG�LQ�+D\VWDFN��ZKLFK�ZLOO�EH�VHHQ�DJDLQ�LQ�VXEVHTXHQW�FKDSWHUV��,�DOVR�EULHIO\�
WRXFK�XSRQ�WKH�VFULSW�OLNH�ODQJXDJH�QDPHG�$GHQLQH�XVHG�LQ�+D\VWDFN�IRU�PDQLSXODWLQJ�5')�GDWD³
$GHQLQH�ZLOO�EH�XVHG�WR�LOOXVWUDWH�PDQ\�H[DPSOHV�LQ�ODWHU�FKDSWHUV��)LQDOO\��,�UHFRXQW�WKH�FRPPRQ�
GHYHORSPHQW�SURFHVV�REVHUYHG�WKXV�IDU�IURP�WKH�+D\VWDFN�WHDP·V�ZRUN�LQ�EXLOGLQJ�+D\VWDFN·V�
FRPSRQHQWV��

���� $UFKLWHFWXUH�2YHUYLHZ�
7KH�+D\VWDFN�SODWIRUP�DGRSWV�D�EODFNERDUG�DUFKLWHFWXUH�LQ�WKDW�LWV�YDULRXV�FRPSRQHQWV�FRPPXQLFDWH�
PDLQO\�WKURXJK�D�VLQJOH�5')�VWRUH��)LJXUH������0RVW�RI�+D\VWDFN·V�FRUH�LV�ZULWWHQ�LQ�-DYD��RWKHU�SDUWV�
DUH�LQ�&����1��>��@��DQG�D�+D\VWDFN�QDWLYH�ODQJXDJH�FDOOHG�$GHQLQH��VHFWLRQ�������
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�
)LJXUH�����$UFKLWHFWXUH�RYHUYLHZ�
7KH�IROORZLQJ�VXEVHFWLRQV�ZLOO�EULHIO\�GLVFXVV�WKH�5')�VWRUH��WKH�VHUYLFHV�DQG�DJHQWV��DQG�WKH�XVHU�
LQWHUIDFH��

������ 5')�6WRUHV�DQG�5')�&RQWDLQHUV�
,Q�WKLV�VWRUH�LV�5')�GDWD�LQ�WKH�IRUP�RI�WULSOHV��L�H��5')�VWDWHPHQWV��'DWD�FDQ�EH�LQVHUWHG�LQWR�WKH�
VWRUH�RU�UHWULHYHG�IURP�LW�WKURXJK�WKH� /	B	CED?4�(�-FDG5�H�)�DI.�,�<�)�-	,�H�J�D�)�/"0�K�/"0LDM0�B32	)�-�7"0	/FD�N�6"O"+�P	-�7"0	/ �-DYD�
LQWHUIDFH��

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN�6"O"+�P	-�7"0	/Q/�S�-�/�8"B�)QN	P	/�)�)�(�7�8"T",�)�/	B�P	/"0�K�(�H�/VU
9"C	@�5�(�HW@�7�7�5�/�,�8 X	Y�Z3[�\"]�Z3^`_
P	-"0	(�8�a -�(�H�J�/�-�b
P	-�,�-�/&4�/�8�-c)d -�.�0	7�e�)fP	/"0�K�(�H�/	g	S�H�/�9�-�(�7�8'bh6"/&4�7�-�/	g	S�H�/�9�-�(�7�8'i

9"C	@�5�(�Hf6"O"+�j�7	B"/Wk	l3[�m�\"X"[`_
P	-"0	(�8�a -�(�H�J�/�-�b
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VRSKLVWLFDWHG�8,�FRPSRQHQWV�FDQ�EH�FRPSRVHG��7KH�IUDPHZRUN�LV�H[WHQVLEOH�VR�WKDW�PRUH�ZLGJHWV�
FDQ�EH�LQVWDOOHG�DQG�XVHG�MXVW�OLNH�WKH�QDWLYH�ZLGJHWV��'RPDLQ�VSHFLILF�8,�FRPSRQHQWV�FDQ�DOVR�UHXVH�
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RQH�DQRWKHU�VR�WR�DFKLHYH�FRQVLVWHQF\�WKURXJK�WKH�8,�DQG�WR�OHVVHQ�WKH�DPRXQW�RI�ZRUN�IRU�8,�
GHVLJQHUV��7KH�QH[W�FKDSWHU�ZLOO�GHVFULEH�WKLV�8,�IUDPHZRUN�LQ�GHWDLOV��

2]RQH�FDQ�EH�FRQVLGHUHG�D�VSHFLDO�DJHQW�LQ�WKDW�LW�LQWHUDFWV�ZLWK�WKH�5')�VWRUH�MXVW�DV�VHUYLFHV�DQG�
DJHQWV��,Q�IDFW��RQH�FDQ�VXSSRVH�WKDW�WKH�XVHU�KLP��RU�KHUVHOI�LV�WKH�DJHQW�RI�FKDQJH�LQ�WKLV�FDVH��DQG�
WKDW�WKH�XVHU�LQWHUIDFH�RI�+D\VWDFN�LV�VLPSO\�WKH��DSWO\�QDPHG��LQWHUIDFH�WKURXJK�ZKLFK�WKH�XVHU�
HIIHFWV�WKH�GHVLUHG�FKDQJHV��2]RQH�GRHV�GLIIHU�IURP�DJHQWV�DQG�VHUYLFHV�LQ�WKDW�ZKLOH�DJHQWV�DQG�
VHUYLFHV�FDQ�XVXDOO\�EH�VWDUWHG�DQG�VWRSSHG�GXULQJ�D�VLQJOH�+D\VWDFN�XVDJH�VHVVLRQ��2]RQH�UHPDLQV�
UXQQLQJ�WKURXJKRXW�WKH�VHVVLRQ��,Q�IDFW��LW�LV�WKH�UXQQLQJ�RI�2]RQH³WKH�XVHU�LQWHUIDFH³WKDW�GHILQHV�
WKH�GXUDWLRQ�RI�WKH�VHVVLRQ��$V�D�FRQVHTXHQFH��2]RQH�GRHV�QRW�QHHG�WR�LPSOHPHQW� N�P	/"0�K�(�H�/ ��ZKRVH�
SXUSRVH�LV�IRU�VWDUWLQJ�DQG�VWRSSLQJ�VHUYLFHV��

,Q�DGGLWLRQ�WR�HIIHFWLQJ�FKDQJHV�LQ�WKH�5')�VWRUH��2]RQH�DOVR�ZDWFKHV�IRU�FKDQJHV�WR�SDUWLFXODU�
LQIRUPDWLRQ�LQ�WKH�VWRUH�LQ�RUGHU�WR�PDLQWDLQ�IDLWKIXO�SUHVHQWDWLRQV�RI�VXFK�LQIRUPDWLRQ�RQ�WKH�
VFUHHQ��6XFK�FKDQJHV�PD\�EH�FDXVHG�E\�RWKHU�DJHQWV�RU�E\�2]RQH�LWVHOI��2QH�SDUW�RI�WKH�8,�PLJKW�
FDXVH�D�FKDQJH�WKDW�LV�UHIOHFWHG�LQ�DQRWKHU�SDUW�RI�WKH�8,��

$V�VKRZQ�LQ�)LJXUH�����2]RQH�FDQ�DOVR�LQWHUDFW�ZLWK�RWKHU�VHUYLFHV�DQG�DJHQWV�RQ�EHKDOI�RI�WKH�XVHU��
)RU�LQVWDQFH��2]RQH�FDQ�VWDUW�D�PXOWLPHGLD�SOD\LQJ�VHUYLFH�DQG�WKHQ�GLVSOD\�LWV�SURJUHVV�E\�WKH�
VHFRQG��

���� %DVLF�'DWD�0RGHOV�
$V�ZLWK�DQ\�SODWIRUP��+D\VWDFN�XVHV�D�VHW�RI�EDVLF�GDWD�PRGHOV�ZKLFK�DUH�XVHG�UHSHDWHGO\�WKURXJK�WKH�
V\VWHP�EHFDXVH�WKH\�UHSUHVHQW�GDWD�SDWWHUQV�FRPPRQ�LQ�DOO�GRPDLQV��$V�DQ�LQIRUPDWLRQ�PDQDJHPHQW�
HQYLURQPHQW��+D\VWDFN�LQ�SDUWLFXODU�QHHGV�D�PHDQV�WR�DJJUHJDWH�LQIRUPDWLRQ�REMHFWV�LQWR�FROOHFWLRQV�
DQG�OLVWV�IRU�VHYHUDO�SXUSRVHV�LQFOXGLQJ�RUJDQL]DWLRQ��

������ &ROOHFWLRQV�
$�FROOHFWLRQ�LQ�+D\VWDFN�LV�D�PDWKHPDWLFDO�VHW��QR�RUGHU��QR�GXSOLFDWHV���7KHUH�DUH�WZR�ZD\V�WR�PRGHO�
FROOHFWLRQV��:KHQ�DOO�PHPEHUV�RI�D�FROOHFWLRQ�EHDU�D�FRPPRQ�DQG�H[SOLFLWO\�VSHFLILHG�UHODWLRQVKLS�
ZLWK�DQRWKHU�REMHFW��WKH�FROOHFWLRQ�FDQ�EH�PRGHOHG�E\�D�SDUWLFXODU�SUHGLFDWH�FRQQHFWLQJ�WKDW�RWKHU�
REMHFW�ZLWK�WKH�FROOHFWLRQ�PHPEHUV��)LJXUH����VKRZV�D�FROOHFWLRQ�RI�DWWDFKPHQWV�PRGHOHG�XVLQJ�WKH�
4�,�(�5F>G,�-�-�,�H�. �SUHGLFDWH�RQ�D�VLQJOH�H�PDLO�PHVVDJH��� 4�,�(�5F> �LV�DQ�;0/�VW\OH�SUHIL[�WKDW�H[SDQGV�WR�



�
�

� ���

.�-�-�9t>����&.�,�<�)�-�,�H�J�DG5�H�)�D?4�(�-FDG/	B	C��	)�H�.�/&4�,�-�,���4�,�(�5"¤ ���$WWDFKPHQWV�$�DQG�%�WRJHWKHU�PDNH�XS�WKH�
FROOHFWLRQ�LQ�TXHVWLRQ��

�
)LJXUH�����$�VDPSOH�LPSOLFLW�FROOHFWLRQ�
:KHQ�WKH�PHPEHUV�RI�D�FROOHFWLRQ�EHDU�QR�FRPPRQ�UHODWLRQVKLS�LQ�SDUWLFXODU�ZLWK�DQ\�RWKHU�REMHFW��
ZH�QHHG�WR�FUHDWH�D�QHZ�UHVRXUFH�WR�H[SOLFLWO\�PRGHO�WKH�FROOHFWLRQ��DQG�WKHQ�XVH�WKH�JHQHULF�
SUHGLFDWH� .3)�>?4�/&4�@�/"0 �WR�FRQQHFW�WKH�PHPEHUV�ZLWK�WKDW�UHVRXUFH��7KH�UHVRXUFH�UHSUHVHQWLQJ�WKDW�
FROOHFWLRQ�LV�DVVHUWHG�WR�EH�RI�WKH�'$0/�FODVV� .3)�>��"7�5�5�/�H	-�(�7�8 ��

�
)LJXUH�����$�VDPSOH�H[SOLFLW�FROOHFWLRQ�
������ /LVWV�
+D\VWDFN�PDNHV�XVH�RI�WKH�'$0/�OLVW�PRGHO�IRU�HQFRGLQJ�LPPXWDEOH�OLVWV��,Q�WKLV�PRGHO��WKHUH�LV�
RQO\�RQH�OLVW�WKDW�LV�HPSW\��LW�LV�UHIHUUHG�WR�E\�WKH�85,� B",¥4�5F>I8�(�5 ��1RQ�HPSW\�'$0/�OLVWV�KDYH�WKHLU�
RZQ�85,V�DQG�DUH�PRGHOHG�LQ�WKH�ILUVW�UHVW�PDQQHU�ZLWK�WZR�SUHGLFDWHV� B",&4�5F>�2�("0")�- �DQG� B",&4�5F>M0	/�)�- ��

$Q�H�PDLO�
PHVVDJH�

$WWDFKPHQW�$�

$WWDFKPHQW�%�

4�,�(�5F>G,�-�-�,�H�.

4�,�(�5F>G,�-�-�,�H�.

$�FROOHFWLRQ�

0HPEHU�$�

0HPEHU�%�

0HPEHU�&�

.3)�>��"7�5�5�/�H�-�(�7�8

.3)�>?4�/&4�@�/"0

.3)�>?4�/&4�@�/"0

.3)�>?4�/&4�@�/"0

B",&4�5F>��"5�,�)�)

0�B32'>G-�<�9�/

0�B32'>G-�<�9�/
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)LJXUH����LOOXVWUDWHV�D�VDPSOH�'$0/�OLVW��1RWH�WKDW�WKH�VXIIL[�RI�D�'$0/�OLVW�VWDUWLQJ�DW�DQ\�YDOLG�
LQGH[�LV�DOVR�D�'$0/�OLVW��

�
)LJXUH�����$�VDPSOH�'$0/�OLVW�
'$0/�OLVWV�DUH�LPPXWDEOH�EHFDXVH�D�QRQ�HPSW\�'$0/�OLVW�FDQQRW�EHFRPH�HPSW\�ZLWKRXW�FKDQJLQJ�
LWV�LGHQWLW\�LQWR�WKH�UHVRXUFH�QDPHG�E\�WKH�85,� B",&4�5F>I8�(�5 ��+D\VWDFN�PRGHOV�D�PXWDEOH�OLVW�E\�
ZUDSSLQJ�D�'$0/�OLVW�ZLWK�DQRWKHU�UHVRXUFH�RI�W\SH� .3)�>I�"(�)�- ��)LJXUH����VKRZV�D�VDPSOH�QRQ�HPSW\�
PXWDEOH�OLVW��)LJXUH����VKRZV�WKH�VDPH�OLVW�ZLWK�DOO�HOHPHQWV�UHPRYHG��1RWH�WKDW�WKH�PXWDEOH�OLVW�
UHWDLQV�LWV�LGHQWLW\��L�H��LWV�85,��

�

)LJXUH�����$�VDPSOH�QRQ�HPSW\�PXWDEOH�OLVW�

$�PXWDEOH�OLVW�

.3) >��"(�)�-

0�B32'>G-�<�9�/

.3)�>G5�(�)�-

0�B32'>G-�<�9�/0�B32'>G-�<�9�/

B",&4�5F>M0	/�)�- B",&4�5F>M0	/�)�-

(OHPHQW�$�

«�

B",&4�5F>�2�("0")�- B",&4�5F>�2�("0")�-

(OHPHQW�%�

B",&4�5 >��"(�)�-

$�OLVW�

B",&4�5F>��"(�)�-

(OHPHQW�$�

0�B32'>G-�<�9�/

B",&4�5F>M0	/�)�-

0�B32'>G-�<�9�/0�B32'>G-�<�9�/

B",&4�5F>M0	/�)�- B",&4�5F>M0	/�)�- B",&4�5F> 8�(�5

(OHPHQW�%� (OHPHQW�&�

B",&4�5F>�2�("0")�- B",&4�5F>�2�("0")�- B",&4�5F>�2�("0")�-
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�
)LJXUH�����$�VDPSOH�HPSW\�PXWDEOH�OLVW�

���� $GHQLQH�
,Q�RUGHU�WR�HDVH�WKH�PDQLSXODWLRQ�RI�5')�GDWD��+D\VWDFN�VXSSRUWV�D�VFULSW�OLNH�ODQJXDJH�FDOOHG�
$GHQLQH�>��@��,QVWHDG�RI�KDYLQJ�WR�ZULWH�ORQJ�H[SUHVVLRQV�VXFK�DV�WKH�IROORZLQJ�EHFDXVH�WKH�V\QWD[�RI�
-DYD�LV�GHVLJQHG�WR�EH�JHQHULF��

6"O"+�j�7	B"/Q-�(�-�5�/¢¦R,�8"6"O"+��"7�8�-�,�(�8�/"0LDG/�S�-"0	,�H�-`_
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�2�,�K�7"0	(�-�/�)�§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥.�-�-�9t>����¥9"C�0	5FDG7"0	a���B"H���/�5�/&4�/�8�-�)"��¨'D�¨���-�(�-�5�/3§ d b
8�C�5�5d i

P	/�-Q-�(�-�5�/�)�132 ; /&4�@�/"0")©¦R,�8"6"O"+��"7�8�-�,�(�8�/"0LDGv�C�/"0	<`_
8�/�eªP	-�,�-�/&4�/�8�-ts�u«U
8�/�eªP	-�,�-�/&4�/�8�-`_
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�2�,�K�7"0	(�-�/�)�§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥.�-�-�9t>����&.�,�<�)�-�,�H�J�DG5�H�)�D?4�(�-FDG/	B	C��	)�H�.�/&4�,�-�,��&.�,�<�)�-�,�H�J	¤¥4�/&4�@�/"0�§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>?4L§ dd b

8�/�eªP	-�,�-�/&4�/�8�-`_
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>?4L§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥.�-�-�9t>����¥9"C�0	5FDG7"0	a���B"H���/�5�/&4�/�8�-�)"��¨'D�¨���-�(�-�5�/3§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>G-3§ dd

� b
8�/�eR6"/�)�7�C�0	H�/ts�u«U¬8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>G-3§ dQ� b
8�/�eR6"/�)�7�C�0	H�/ts�u«U
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>?4L§ d b
8�/�eR6"/�)�7�C�0	H�/`_G§¥C�0�8E>I.�,�<�)�-�,�H�J�>�e�(�5	B"H�,"0�B�>G-3§ d�

d i

RQH�FDQ�ZULWH�PXFK�PRUH�FRPSDFW�H[SUHVVLRQV�LQ�$GHQLQH�WR�DFKLHYH�WKH�VDPH�HIIHFW��
­ 930	/�2�(�S B"HF>¯®�.�-�-�9t>����¥9"C�0	5FDG7"0	a���B"H���/�5�/&4�/�8�-�)"��¨'D�¨���°­ 930	/�2�(�SQ.3)�>¯®�.�-�-�9t>����&.�,�<�)�-�,�H�J�DG5�H�)�D?4�(�-FDG/	B	C��	)�H�.�/&4�,�-�,��&.�,�<�)�-�,�H�J	¤	°

¦R-�(�-�5�/±_²/�S�-"0	,�H�-¢®�C�0�8E>I.�,�<�)�-�,�H�J�>�2�,�K�7"0	(�-�/�)�°fB"HF>G-�(�-�5�/ª³¥S d
¦R-�(�-�5�/�)�132 ; /&4�@�/"0")´_²v�C�/"0	<VU¬®�C�0�8E>I.�,�<�)�-�,�H�J�>�2�,�K�7"0	(�-�/�)�°¢.3)�>?4�/&4�@�/"0«³M4µ³M4ªB"HF>G-�(�-�5�/ª³�- � ­ _G³�- d�d

$V�85,V��5')�OLWHUDOV��DQG�5')�VWDWHPHQW�DUUD\V�DUH�QDWLYH�V\QWDFWLF�HOHPHQWV�RI�$GHQLQH��D�ORW�RI�
V\QWDFWLF�EXUGHQV�LQ�-DYD��SDUWLFXODUO\� 8�/�e �RSHUDWRUV��DUH�XQQHFHVVDU\��85,V�FDQ�DOVR�EH�VKRUWHQHG�
WKURXJK�WKH�XVH�RI�;0/�VW\OH�SUHIL[�QRWDWLRQ��H�J�� B"HF>G-�(�-	5�/ �LQVWHDG�RI�

$�PXWDEOH�OLVW�

.3) >��"(�)�-

0�B32'>G-�<�9�/

.3)�>G5�(�)�- B",&4�5F>I8�(�5

B",&4�5 >��"(�)�-
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®�.�-�-�9t>����¥9"C�0	5FDG7"0	a���B"H���/�5�/&4�/�8�-�)"��¨'D�¨���-�(�-�5�/�° ���0DQLSXODWLRQV�RI�5')�GDWD�FDQ�EH�H[SUHVVHG�PRUH�
VXFFLQFWO\�LQ�$GHQLQH³WKLV�DGYDQWDJH�DOORZV�IRU�IDVWHU�DQG�HDVLHU�GHYHORSPHQW�RI�+D\VWDFN��

)UDJPHQWV�RI�$GHQLQH�FRGH�FDQ�EH�ZUDSSHG�LQ�$GHQLQH�PHWKRGV�IRU�ODWHU�LQYRFDWLRQ��7KH�IROORZLQJ�
LV�D�VDPSOH�$GHQLQH�PHWKRG�WKDW�GXSOLFDWHV�DQ\�JLYHQ�FROOHFWLRQ���

4�/�-�.�7	B�¶"p�m�Z`·?p�[	]�~�]"[	]�k�^F·���p	��~�]�X	\�[�k"¸�Y"~�~�k�X"[	]	Y�Z�¹RH�7�5�5�/�H�-�(�7�8
¦W4�/&4�@�/"0")´_²v�C�/"0	<VUwH�7�5�5�/�H�-�(�7�8Q.3)�>?4�/&4�@�/"0«³¥S � ­ _¬³¥S d�d
¦Q8�/�e��"7�5�5�/�H�-�(�7�8ªºzU�0�B32'>G-�<�9�/¢.3)�>��"7�5�5�/�H�-�(�7�8 �
2�7"0h4�(�8W4�/&4�@�/"0")
,	B�BµU¬8�/�e��"7�5�5�/�H�-�(�7�8Q.3)�>?4�/&4�@�/"0h4�s�»�u �

0	/�-�C�0�8Q8�/�e��"7�5�5�/�H�-�(�7�8

(DFK�$GHQLQH�PHWKRG�LV�JLYHQ�D�85,�MXVW�OLNH�DQ\�RWKHU�LQIRUPDWLRQ�REMHFW�LQ�+D\VWDFN��,Q�RUGHU�
ZRUG��$GHQLQH�PHWKRGV�DUH�ILUVW�FODVV��FDQ�EH�UHIHUUHG�WR�DQG�OLQNHG�WR�RWKHU�LQIRUPDWLRQ�LQ�
+D\VWDFN��)RU�LQVWDQFH��LI� ®�C�0�8E>G,�8�¼"9�9�7�(�8�-&4�/�8�-�° �LV�WKH�85,�RI�DQ�DSSRLQWPHQW��RQH�FRXOG�VSHFLI\�KRZ�
WR�QRWLI\�WKH�XVHU�RI�WKH�DSSRLQWPHQW�ZKHQ�LWV�WLPH�LV�DSSURDFKLQJ�DV�IROORZV��

,	B�BµU¬®�C�0�8E>G,�8�¼"9�9�7�(�8�-&4�/�8�-�°¢®�C�0�8E>G,�9�9�7�(�8�-&4�/�8�-F>I.�7�e�:"7�j�7�-�(�2�<�½3)�/"0	°¢®�C�0�8E>IC�-�(�5�(�-�(�/�)�>�@�/�/�9�° �

4�/�-�.�7	Bf®�C�0�8E>IC�-�(�5�(�-�(�/�)�>�@�/�/�9�°
D�D�D

)RU�WKH�H[DFW�V\QWD[�DQG�VHPDQWLFV�RI�$GHQLQH��FRQVXOW�>��@��&RGH�VDPSOHV�IURP�WKLV�SRLQW�RQZDUG�
ZLOO�EH�VKRZQ�LQ�HLWKHU�-DYD�RU�$GHQLQH��
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&+$37(5��� �
�8VHU�,QWHUIDFH�)UDPHZRUN�
'HVLJQ�5DWLRQDOHV�

7KLV�FKDSWHU�IRFXVHV�RQ�WKH�GHVLJQ�UDWLRQDOHV�ZLWK�ZKLFK�WKH�+D\VWDFN�8,�IUDPHZRUN�KDV�EHHQ�
LPSOHPHQWHG��,W�VWDUWV�RXW�ZLWK�D�GLVFXVVLRQ�RQ�WKH�JHQHUDO�LGHD�RI�WUDQVIRUPLQJ�LQIRUPDWLRQ�IRU�WKH�
SXUSRVH�RI�SUHVHQWDWLRQ��DQG�WKHQ�GLYHV�LQWR�IRXU�VSHFLILF�LGHDV�RI�DEVWUDFWLRQ�XVHIXO�IRU�IRUPXODWLQJ�
SUHVHQWDWLRQV��7KH�RYHUDOO�SURFHVV�RI�SUHVHQWLQJ�LQIRUPDWLRQ�LV�WKHQ�GLVFXVVHG�ZLWK�WKHVH�DEVWUDFWLRQV�
LQFRUSRUDWHG��1H[W��WKH�FRQFHSW�RI�HQYLURQPHQW�LV�GHVFULEHG�ZLWK�UHVSHFW�WR�KRZ�LW�LV�XVHIXO�IRU�
SURYLGLQJ�FRQWH[W�WR�WKH�SURFHVV�RI�SUHVHQWLQJ�LQIRUPDWLRQ��)LQDOO\��RSWLPL]DWLRQ�LVVXHV�DUH�
FRQVLGHUHG��

���� ,QIRUPDWLRQ�7UDQVIRUPDWLRQV�
:KHQ�DQ�LQIRUPDWLRQ�REMHFW�LV�GHVWLQHG�WR�EH�SUHVHQWHG�WR�WKH�XVHU��PXFK�SURFHVVLQJ�QHHGV�WR�EH�
FDUULHG�RXW�EHIRUH�SL[HOV�JHW�SDLQWHG�RQWR�WKH�VFUHHQ�RU�VRXQGV�JHW�SOD\HG�WKURXJK�WKH�DXGLR�
VSHDNHUV��7KLV�SURFHVVLQJ�LQYROYHV�PDNLQJ�GHFLVLRQV�RI�WZR�W\SHV��

��� 6HOHFWLQJ�VRPH�LQIRUPDWLRQ�DERXW�WKDW�REMHFW�WR�SUHVHQW��L�H��ZKDW�WR�VKRZ���DQG�

��� )RUPDWWLQJ�WKH�VHOHFWHG�LQIRUPDWLRQ�EHIRUH�UHQGHULQJ�LW�WR�WKH�VFUHHQ�RU�SOD\LQJ�LW�RQ�WKH�
VSHDNHUV��L�H��KRZ�WR�VKRZ���
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)RU�LQVWDQFH��LQ�RUGHU�WR�SUHVHQW�D�PHHWLQJ�JLYHQ�OLWWOH�VFUHHQ�HVWDWH��ZH�ILUVW�GHFLGH�WR�VKRZ�RQO\�LWV�
WLWOH�DQG�LWV�SDUWLFLSDQWV��UDWKHU�WKDQ�LWV�RWKHU�GHWDLOV�LQFOXGLQJ�LWV�ORFDWLRQ��DJHQGD��SUHUHTXLVLWH�
UHDGLQJ�PDWHULDOV��HWF����WKLV�LV�GHFLGLQJ�ZKDW�WR�SUHVHQW��:H�WKHQ�GHFLGH�WR�VKRZ�WKH�WLWOH�DV�D�VWULQJ�RQ�
RQH�OLQH�IROORZHG�E\�WKH�SDUWLFLSDQWV�HDFK�RQ�D�OLQH��WKLV�LV�GHFLGLQJ�KRZ�WR�VKRZ�WKH�VHOHFWHG�
LQIRUPDWLRQ��

,I�WKH�WLWOH�RI�WKH�PHHWLQJ�LV�DOUHDG\�PRGHOHG�DV�D�OLWHUDO�LQ�5')��WKHUH�LV�OLWWOH�SURFHVVLQJ�QHHGHG�WR�
UHQGHU�LW��VDYH�FRQYHUWLQJ�WKH�5')�OLWHUDO�LQWR�D�VWULQJ�DQG�FDOOLQJ�WKH�RSHUDWLQJ�V\VWHP·V�JUDSKLFDO�
$3,V�WR�SDLQW�WKH�WH[W�VWULQJ�RQWR�WKH�VFUHHQ��2QH�FDQ�VD\�WKDW�WKH�WDVN�RI�SUHVHQWLQJ�WKH�WLWOH�LV�PRUH�
V\QWDFWLF�DQG�OHVV�VHPDQWLF�LQ�QDWXUH�FRPSDUHG�WR�WKH�WDVN�RI�SUHVHQWLQJ�WKH�PHHWLQJ�EHFDXVH�WKH�IRUPHU�
LV�FORVHU�WR�WKH�DFWXDO�SL[HO�UHQGHULQJ�ZKLOH�WKH�ODWWHU�LV�IXUWKHU�UHPRYHG�IURP�LW��

6LPLODUO\��WKH�WDVN�RI�SUHVHQWLQJ�WKH�SDUWLFLSDQWV�HDFK�RQ�D�OLQH�LV�PRUH�VHPDQWLF�LQ�QDWXUH�WKDQ�WKH�
WDVN�RI�SUHVHQWLQJ�WKH�WLWOH�EHFDXVH�IRU�HDFK�SDUWLFLSDQW�ZH�VWLOO�QHHG�WR�PDNH�PRUH�GHFLVLRQV��ZKDW�
LQIRUPDWLRQ�DERXW�WKH�SDUWLFLSDQW�WR�SUHVHQW�DQG�KRZ�WR�VKRZ�LW��)RU�H[DPSOH��ZH�FDQ�GHFLGH�WR�
SUHVHQW�KLV�RU�KHU�IXOO�QDPH�DV�ZHOO�DV�KLV�RU�KHU�RIILFH��7KH�IXOO�QDPH�LV�WR�EH�VKRZQ�DV�D�VWULQJ��DQG�
WKH�RIILFH�LV�DOVR�WR�EH�SUHVHQWHG�DV�D�VWULQJ�RQ�WKH�VDPH�OLQH��DV�RSSRVHG�WR��VD\��D�KLJKOLJKWHG�
ORFDWLRQ�RQ�D��'�PDS���7KH�WDVN�RI�SUHVHQWLQJ�WKH�RIILFH�DV�D�VWULQJ�DOVR�GHPDQGV�PRUH�GHFLVLRQV��ZH�
QHHG�WR�GHFLGH�WR�VKRZ�RQO\�WKH�RIILFH·V�QXPEHU��DQG�WR�VKRZ�LW�DV�D�VWULQJ��$V�DQ�DOWHUQDWLYH��ZH�
PLJKW�KDYH�GHFLGHG�WR�VKRZ�LQ�DGGLWLRQ�WKH�EXLOGLQJ�LQ�ZKLFK�WKH�RIILFH�LV�ORFDWHG��

$OO�RI�WKHVH�GHFLVLRQV�WRJHWKHU�PDNH�XS�D�SURFHVV�WKDW�WUDQVIRUPV�LQIRUPDWLRQ�RULJLQDOO\�LQ�5')�WR�
LQIRUPDWLRQ�HQFRGHG�LQ�SL[HOV�RQ�VFUHHQ��RU�VRXQGV�WKURXJK�VSHDNHUV���)URP�WKH�SHUVSHFWLYH�RI�WKH�
FRPSXWHU��LQIRUPDWLRQ�RULJLQDOO\�ULFK�LQ�VHPDQWLFV�ORVHV�LWV�VHPDQWLFV�DQG�JHWV�´IODWWHQHG�RXWµ�DV�LW�
SURSDJDWHV�DORQJ�WKLV�SURFHVV��XQWLO�LW�LV�PRGHOHG�RQO\�LQ�SL[HOV�RU�VRXQGV��+RZHYHU��DV�PRUH�DQG�
PRUH�WUDQVIRUPDWLRQV�DUH�PDGH��WKH�LQIRUPDWLRQ�FRQYH\V�PRUH�DQG�PRUH�VHPDQWLFV�WR�WKH�XVHU��WKH�
ILQDO�VHW�RI�SL[HOV�VKRZLQJ�WKH�RULJLQDO�REMHFW�FRPPXQLFDWHV�PHDQLQJV�PRUH�UHDGLO\�WR�WKH�XVHU�WKDQ�
WKH�RULJLQDO�5')�PRGHO�ZKLFK�LV�PDGH�XS�RI�RSDTXH�85,V�OLQNHG�WRJHWKHU�LQ�D�FRPSOH[�JUDSK��

1RWH�WKDW�WKH�LQIRUPDWLRQ�LQYROYHG�LQ�WKHVH�WUDQVIRUPDWLRQV�LV�QRW�QHFHVVDULO\�FRQQHFWHG�WR�WKH�
RULJLQDO�REMHFW�WR�SUHVHQW��6\VWHP�ZLGH�IRQW�DQG�FRORU�VHWWLQJV��IRU�LQVWDQFH��PD\�EH�VWRUHG�LQ�5')�
EXW�DUH�QRW�GLUHFWO\�DVVRFLDWHG�ZLWK�WKH�REMHFW�WR�SUHVHQW��1HYHUWKHOHVV��VXFK�VHWWLQJV�DUH�XVHG�LQ�
VRPH�RI�WKH�WUDQVIRUPDWLRQV�OHDGLQJ�WR�WKH�ILQDO�WH[W�UHQGHULQJ��

1HLWKHU�GRHV�WKDW�LQIRUPDWLRQ�QHHG�WR�FRPH�RQO\�IURP�WKH�5')�GDWD�LQ�WKH�V\VWHP��7KH�VL]H�RI�WKH�
+D\VWDFN�ZLQGRZV�DW�UXQWLPH��IRU�LQVWDQFH��LQIOXHQFHV�KRZ�DOO�8,�HOHPHQWV�DUH�ODLG�RXW��7KH�SRVLWLRQ�
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RI�WKH�PRXVH�SRLQWHU�GHWHUPLQHV�ZKHWKHU�D�SDUWLFXODU�8,�HOHPHQW��H�J��D�K\SHUOLQN��VKRXOG�EH�
KLJKOLJKWHG��

7KLV�SURFHVV�RI�WUDQVIRUPDWLRQV�JRHV�DV�IDU�DV�WKH�ZULWHV�LQWR�YLGHR�PHPRU\��DW�ZKLFK�WLPH�WKH�
LQIRUPDWLRQ�WR�SUHVHQW�LV�MXVW�5*%�YDOXHV�DQG�LV�YHU\�UHPRYHG�IURP�WKH�RULJLQDO�REMHFW���+RZHYHU��
VLQFH�WKH�8,�IUDPHZRUN�GRHV�QRW�GHDO�GLUHFWO\�ZLWK�YLGHR�PHPRU\��OHW�XV�FRQVLGHU�WKDW�WKH�SURFHVV�
WHUPLQDWHV�DW�WKH�FDOOV�WR�WKH�-DYD�PHWKRGV�ZUDSSLQJ�QDWLYH�RSHUDWLQJ�V\VWHP·V�JUDSKLFDO�$3,V��

���� 9LHZ�$EVWUDFWLRQ�
7KH�HQWLUH�SURFHVV�RI�SUHVHQWLQJ�D�SLHFH�RI�LQIRUPDWLRQ�FDQ�LQYROYH�PDQ\�GHFLVLRQV��DV�LOOXVWUDWHG�LQ�
WKH�H[DPSOH�RI�SUHVHQWLQJ�D�PHHWLQJ�LQ�VHFWLRQ������7R�SUHVHQW�WKDW�PHHWLQJ��GHFLVLRQV�QHHG�WR�EH�
PDGH�QRW�RQO\�DERXW�WKH�PHHWLQJ�REMHFW�LWVHOI��EXW�DOVR�DERXW�LWV�SDUWLFLSDQWV�DQG�WKHLU�RIILFHV��7KH�
8,�GHVLJQHU�ZKR�LV�UHVSRQVLEOH�IRU�ZULWLQJ�FRGH�WR�SUHVHQW�WKH�PHHWLQJ�PLJKW�QRW�EH�NQRZOHGJHDEOH�
DERXW�KRZ�WR�SUHVHQW�WKH�SDUWLFLSDQWV�DQG�WKHLU�RIILFHV��$V�D�FRQVHTXHQFH��KH�RU�VKH�PLJKW�QRW�ZDQW�
WR�PDNH�GHFLVLRQV�DERXW�WKHVH�LWHPV��QRU�LV�KH�RU�VKH�WKH�EHVW�SHUVRQ�WR�PDNH�WKRVH�GHFLVLRQV��
)XUWKHUPRUH��WKHVH�LWHPV�DUH�DOVR�SUHVHQWHG�HOVHZKHUH�UDWKHU�WKDQ�MXVW�LQVLGH�PHHWLQJV��WKH�GHFLVLRQV�
QHHGHG�WR�EH�PDGH�WR�SUHVHQW�WKHP�PXVW�DOVR�EH�PDGH�DJDLQ�LQ�GLIIHUHQW�VLWXDWLRQV��

7KH�VROXWLRQ�WR�WKHVH�WZR�SUREOHPV�LV�WR�GHOHJDWH�WKH�GHFLVLRQV�RI�SUHVHQWLQJ�D�SDUWLFXODU�REMHFW�WR�
ZKRPHYHU�LV�PRVW�NQRZOHGJHDEOH�DERXW�LW��DQG�WR�UHXVH�KLV�RU�KHU�GHFLVLRQV�ZKHQHYHU�WKDW�REMHFW�
QHHGV�WR�EH�SUHVHQWHG��7KLV�VROXWLRQ�LV�LPSOHPHQWHG�WKURXJK�WKH�FRQFHSW�RI�YLHZV��$�YLHZ�RI�
VRPHWKLQJ�LV�DQ�RQVFUHHQ��RU�RQ�VSHDNHU��UHSUHVHQWDWLRQ�RI�WKDW�WKLQJ��LQ�SL[HOV�DQG�SHUFHLYDEOH�
YLVXDOO\��RU�LQ�VRXQGV�DQG�SHUFHLYDEOH�DFRXVWLFDOO\���

:KHQ�WKH�8,�GHVLJQHU�RI�WKH�PHHWLQJ�LQ�RXU�UXQQLQJ�H[DPSOH�ZDQWV�WR�VSHFLI\�KRZ�WR�SUHVHQW�RQH�RI�
WKH�PHHWLQJ·V�SDUWLFLSDQWV��WKH�GHVLJQHU�VSHFLILHV�WKDW�D�UHTXHVW�EH�LVVXHG�IRU�D�YLHZ�RI�WKDW�
SDUWLFLSDQW��7KH�UHTXHVW�LV�DSWO\�FDOOHG�D�YLHZ�UHTXHVW��7KLV�YLHZ�UHTXHVW�GHVFULEHV�WKH�FKDUDFWHULVWLFV�RI�
WKH�GHVLUHG�YLHZ�RI�WKDW�SDUWLFLSDQW��$�YLHZ�SURGXFHU�LV�ORFDWHG�ZKR�FDQ�XQGHUVWDQG�WKDW�YLHZ�UHTXHVW��
7KH�YLHZ�SURGXFHU�DQDO\]HV�WKH�UHTXHVW�DQG�SURGXFHV�VRPH�UHQGHULQJV�RI�WKH�RULJLQDO�REMHFW�RU�VRPH�
PRUH�YLHZ�UHTXHVWV�IRU�WKH�VDPH�REMHFW�DQG�RU�RWKHU�UHOHYDQW�REMHFWV��7KHVH�VXEVHTXHQW�YLHZ�
UHTXHVWV�FDXVH�PRUH�YLHZ�SURGXFHUV�WR�EH�VSDZQHG�DQG�\HW�PRUH�UHQGHULQJV�RU�YLHZ�UHTXHVWV�WR�EH�
SURGXFHG��XQWLO�DOO�WKH�ODVW�YLHZ�SURGXFHUV�VSDZQHG�SURGXFH�RQO\�UHQGHULQJV�DQG�QR�PRUH�YLHZ�
UHTXHVWV��
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%\�LVVXLQJ�D�YLHZ�UHTXHVW��WKH�8,�GHVLJQHU�KDV�GHOHJDWHG�WKH�GHFLVLRQV�QHFHVVDU\�IRU�VKRZLQJ�WKH�
SDUWLFLSDQW�WR�ERWK�WKH�8,�IUDPHZRUN�DQG�RWKHU�8,�GHVLJQHUV��7KH�8,�IUDPHZRUN�LV�UHVSRQVLEOH�IRU�
G\QDPLFDOO\��DW�UXQWLPH��ORFDWH�D�YLHZ�SURGXFHU�FDSDEOH�RI�XQGHUVWDQGLQJ�WKH�JLYHQ�YLHZ�UHTXHVW��7KH�
ORFDWHG�YLHZ�SURGXFHU�FDSWXUHV�WKH�GHFLVLRQV�PDGH�E\�DQRWKHU�8,�GHVLJQHU�IRU�SUHVHQWLQJ�WKH�
SDUWLFLSDQW��7KLV�VHFRQG�8,�GHVLJQHU�PLJKW�KLP��RU�KHUVHOI�GHOHJDWH�FHUWDLQ�GHFLVLRQV��VXFK�DV�WKRVH�
QHHGHG�IRU�SUHVHQWLQJ�WKH�SDUWLFLSDQW·V�RIILFH��WR�\HW�DQRWKHU�8,�GHVLJQHU�E\�LVVXLQJ�DQRWKHU�YLHZ�
UHTXHVW��

)LJXUH����VKRZV�D�ILUVW�LOOXVWUDWLRQ�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH�WKDW�WXUQV�YLHZ�UHTXHVWV�LQWR�SL[HOV�
RQ�WKH�VFUHHQ��L�H��YLHZV��7KLV�SLSHOLQH�LV�VLPSOH��D�YLHZ�UHTXHVW�LV�WUDQVODWHG�E\�D�YLHZ�SURGXFHU�LQWR�
PRUH�YLHZ�UHTXHVWV�DQG�RU�LQWR�UHQGHULQJV�RQ�WKH�VFUHHQ��9LHZ�SURGXFHUV�DUH�FRPSXWDWLRQV�DQG�
FRORUHG�JUD\��9LHZ�UHTXHVWV�DQG�YLHZV�DUH�LQIRUPDWLRQ�DQG�FRORUHG�ZKLWH��

�
)LJXUH�����$Q�LQLWLDO�LOOXVWUDWLRQ�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH�
������ $Q�$QDORJ\�
/HW�XV�WDNH�DQ�DQDORJ\�IURP�WKH�SK\VLFDO�ZRUOG��$�VFUHHQZULWHU�ZRXOG�OLNH�D�VFHQH�RI�D�KLVWRULFDO�
EXLOGLQJ�LQ�D�PRYLH��,Q�KLV�VFULSW��KH�LQGLFDWHV�WKDW�WKH�KLVWRULFDO�EXLOGLQJ�VKRXOG�EH�VKRW�VXFK�WKDW�LW�
DSSHDUV�ERWK�JUDQG�DQG�DQFLHQW��7KH�GLUHFWRU�RI�WKH�PRYLH�LQWHUSUHWV�WKH�VFULSW�RI�WKH�VFUHHQZULWHU�
DQG�WHOOV�WKH�FLQHPDWRJUDSKHU�URXJKO\�ZKLFK�ORFDWLRQ�DQG�DQJOH�WR�VKRRW�IURP��7KH�FLQHPDWRJUDSKHU�
GHFLGHV�ZKLFK�FDPHUD�OHQVHV�WR�XVH�DQG�KRZ�WR�VHW�XS�WKH�WUDFN��DQG�JLYHV�WKH�FDPHUDPDQ�GHWDLOHG�
LQVWUXFWLRQV�IRU�WKH�VKRW��7KH�FDPHUDPDQ�KDQGOHV�WKH�FDPHUD�DFFRUGLQJ�WR�WKH�FLQHPDWRJUDSKHU��
LPSURYLVLQJ�ZKHUH�QHHGHG�GUDZLQJ�IURP�KLV�SDVW�H[SHULHQFH��

3L[HOV�RQ�
VFUHHQ��L�H��YLHZ�

9LHZ�
UHTXHVW�

9LHZ�
SURGXFHU�



�
�

� ���

7KLV�DQDORJ\�LOOXVWUDWHV�D�FKDLQ�RI�FRPPDQGV�DORQJ�ZKLFK�HDFK�GHFLVLRQV�LV�EHLQJ�PDGH�E\�ZKRHYHU�LV�
PRVW�FDSDEOH�RI�PDNLQJ�WKDW�GHFLVLRQ��7KH�LQIRUPDWLRQ�FRPPXQLFDWHG�EHWZHHQ�RQH�SHUVRQ�DQG�WKH�
QH[W�LV�D�YLHZ�UHTXHVW��ZKLOH�HDFK�SHUVRQ�LV�D�YLHZ�SURGXFHU�UHVSRQVLEOH�IRU�HODERUDWLQJ�LQVWUXFWLRQV�
LQWR�PRUH�GHWDLOHG��ORZHU�OHYHO�LQVWUXFWLRQV��

7KH�VFUHHQZULWHU�RQO\�NQRZV�KRZ�WKH�IRRWDJH�VKRXOG�ORRN�OLNH��KH�QHLWKHU�NQRZV�ZKDW�DQJOHV�WR�
VKRRW�LW�IURP��QRU�KRZ�WR�RSHUDWH�WKH�FDPHUD��+RZHYHU��LI�KH�GHVFULEHV�ZHOO�KRZ�KH�HQYLVLRQV�WKH�
HQG�UHVXOW��DQG�JLYHQ�DQ�H[SHULHQFHG�GLUHFWRU��D�FRPSHWHQW�FLQHPDWRJUDSKHU��DQ�DGHSW�FDPHUDPDQ��
DQG�DOO�QHFHVVDU\�HTXLSPHQWV��WKH�VFUHHQZULWHU�ZLOO�JHW�KLV�GHVLUHG�IRRWDJH�ZLWK�MXVW�D�ZHOO�ZULWWHQ�
VFULSW��

������ 9LHZ�5HTXHVW�6SHFLILFDWLRQV�
,W�WKHQ�EHJV�WKH�TXHVWLRQ�RI�ZKDW�JRHV�LQWR�D�VFULSW��RU�PRUH�UHOHYDQWO\��D�YLHZ�UHTXHVW��7KHUH�DUH�
GLIIHUHQW�W\SHV�RI�YLHZ�VSHFLILFDWLRQ��7KH�GHVLJQHU�PDNLQJ�D�SDUWLFXODU�YLHZ�UHTXHVW�PD\�EH�
FRQFHUQHG�ZLWK�WKH�VFUHHQ�HVWDWH�RFFXSLHG�E\�WKH�YLHZ�DQG�PD\�FRQVHTXHQWO\�VSHFLI\�RQH�RI�WKH�
IROORZLQJ�UHTXHVWV��

x� ´*LYH�PH�D�RQH�SDJH�VXPPDU\�RI�REMHFW�;µ��

x� ´*LYH�PH�D�YLHZ�RI�REMHFW�;�WKDW�ILWV�LQ�DQ�DUHD�PHDVXUHG����SL[HOV�ZLGH�E\����SL[HOV�KLJKµ��

x� ´*LYH�PH�D�YHU\�VKRUW�VXPPDU\�RI�REMHFW�;�LQ�WKH�IRUP�RI�SLHFH�RI�WH[W�WKDW�FDQ�ILW�LQWR�D�
WH[W�SDUDJUDSK�µ�

7KH�GHVLJQHU�PD\�RWKHUZLVH�EH�FRQFHUQHG�ZLWK�WKH�FRQWHQW�RI�WKH�YLHZ��

x� ´*LYH�PH�D�YLHZ�RI�REMHFW�;�WKDW�VKRZV�KRZ�LW�LV�UHODWHG�WR�RWKHU�REMHFWVµ��

x� ´*LYH�PH�MXVW�DQ�LFRQ�DQG�D�WLWOH�IRU�REMHFW�;��RU�VRPHWKLQJ�HQRXJK�IRU�WKH�XVHU�WR�LGHQWLI\�
WKH�YLHZ�RI�;µ��

x� ´([SUHVV�REMHFW�;�DV�D�QRXQ�SKUDVHµ��

x� ´3UHVHQW�REMHFW�;�ZLWK�VRPH�WH[W�DQG�GR�QRW�XVH�DQ\�JUDSKLFV�µ�

2U�HOVH��WKH�GHVLJQHU�PD\�FDUH�DERXW�WKH�IXQFWLRQDOLWLHV�RIIHUHG�E\�WKH�YLHZ��
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x� ´6KRZ�SLFWXUH�<�VXFK�WKDW�WKH�XVHU�FDQ�FURS�LWµ��

x� ´6KRZ�GRFXPHQW�=�VXFK�WKDW�WKH�XVHU�FDQ�HGLW�LWµ��

x� ´/HW�WKH�XVHU�HGLW�WKH�UHODWLRQVKLSV�EHWZHHQ�REMHFW�;�DQG�RWKHU�REMHFWVµ��

x� ´0DNH�WKH�YLHZ�EHKDYH�OLNH�D�K\SHUOLQN�ZKHQ�FOLFNHG�RQ�µ�

7KH�GHVLJQHU�PD\�EH�FRQFHUQHG�ZLWK�VHYHUDO�DVSHFWV�DOO�DW�RQFH�DQG�LVVXH�D�FRPELQHG�UHTXHVW��H�J��
´JLYH�PH�D�YLHZ�RI�REMHFW�;�WKDW�ILWV�LQWR�DQ�DUHD�RI����[����SL[HOV��ZLWK�DQ�LFRQ�DQG�D�WLWOH��VKRZLQJ�
LWV�DXWKRU�DQG�ODVW�HGLWHG�GDWH��DQG�PDNH�LW�UHVL]DEOH�LQ�FDVH�WKH�XVHU�ZDQWV�WR�VHH�LW�LQ�D�ODUJHU�DUHDµ��

1RWH�WKDW�WKH�VSHFLILFDWLRQV�LQ�D�YLHZ�UHTXHVW�DUH�QRW�WKH�RQO\�WKLQJV�WKDW�ZLOO�DIIHFW�WKH�ILQDO�YLHZ��
)RU�H[DPSOH��HYHQ�LI�D�YLHZ�UHTXHVW�OLPLWV�WKH�YLHZ�WR�DQ�DUHD�RI����[����SL[HOV��WKH�YLHZ�DV�SHUFHLYHG�
E\�WKH�XVHU�ZLOO�ORRN�GLIIHUHQW�IRU�GLIIHUHQW�GHIDXOW�V\VWHP�IRQW�VL]HV��,Q�RXU�PRYLH�DQDORJ\��ZHDWKHU�
FRQGLWLRQV�DQG�HTXLSPHQW�IDLOXUHV�EH\RQG�WKH�FRQWURO�DQG�DZDUHQHVV�RI�WKH�VFUHHQZULWHU�ZLOO�VWLOO�
DIIHFW�WKH�ILQDO�IRRWDJH��

)XUWKHUPRUH��QRW�DOO�YLHZ�UHTXHVWV�FDQ�EH�PHW��,I�D�YLHZ�UHTXHVW�VSHFLILHV�WR�IRFXV�RQ�D�SLHFH�RI�
LQIRUPDWLRQ�ZKLFK�WKH�XVHU�KDV�QR�SHUPLVVLRQ�WR�VHH��WKH�HQG�UHVXOW�LV�D�PHVVDJH�WR�WKDW�HIIHFW��H�J��
´6RUU\��\RX�KDYH�QR�SHUPLVVLRQ�WR�VHH�;µ��UDWKHU�WKDQ�D�YLHZ�RI�WKDW�SLHFH�RI�LQIRUPDWLRQ��$V�
DQRWKHU�H[DPSOH��LI�WKH�IRFXV�RI�D�YLHZ�UHTXHVW�LV�RQ�D�UHPRWH�SLHFH�RI�LQIRUPDWLRQ�WKDW�FDQQRW�EH�
GRZQORDGHG�LPPHGLDWHO\��WKH�YLHZ�UHTXHVW�ZLOO�QRW�UHVXOW�LQ�WKH�UHQGHULQJ�RI�WKH�YLHZ�RI�WKDW�SLHFH�RI�
LQIRUPDWLRQ�LPPHGLDWHO\��UDWKHU��D�SURJUHVV�PHVVDJH��H�J��´5HWULHYLQJ�LQIRUPDWLRQ«����µ��LV�
GLVSOD\HG�LQ�SODFH�XQWLO�WKH�LQIRUPDWLRQ�LV�GRZQORDGHG� ¾ �

������ 3HUVLVWLQJ�9LHZ�5HTXHVWV�
9LHZ�UHTXHVWV�DUH�PDGH�E\�8,�GHVLJQHUV�WR�SUHVHQW�LQIRUPDWLRQ�WR�XVHUV��6KRXOG�XVHUV�EH�GLVVDWLVILHG�
ZLWK�WKH�HQG�UHVXOWV��L�H��WKH�YLHZV��WKH\�VKRXOG�EH�DEOH�WR�FKDQJH�WKH�YLHZV�E\�FKDQJLQJ�VRPH�RI�WKH�
WKLQJV�WKDW�JHQHUDWH�WKRVH�YLHZV��,Q�FHUWDLQ�VLWXDWLRQV��XVHUV�ZDQW�WKHLU�FKDQJHV�WR�EH�WHPSRUDU\�DQG�
LQ�RWKHU�VLWXDWLRQV��SHUPDQHQW��0RGLILFDWLRQV�LQWHQGHG�WR�EH�SHUPDQHQW�PXVW�EH�SHUVLVWHG��7KH�EHVW�
SODFH�LQ�+D\VWDFN�WR�SHUVLVW�WKHVH�PRGLILFDWLRQV�LV�WKH�5')�VWRUH��9LHZ�UHTXHVWV�VKRXOG��WKHUHIRUH��EH�
GHVFULEHG�DQG�SHUVLVWHG�LQ�WKH�5')�VWRUH��

������������������������������������������������������¿ �7KH�ZRUG�´UHTXHVWµ�LQ�´YLHZ�UHTXHVWµ�DFNQRZOHGJHV�WKH�IDFW�WKDW�VRPH�YLHZ�UHTXHVWV�PLJKW�QRW�EH�PHW��&DOOLQJ�D�YLHZ�
UHTXHVW�E\�RWKHU�QDPHV�VXFK�DV�´D�YLHZ�KRVWµ�DVVHUWV�WKDW�D�YLHZ�ZLOO�FHUWDLQO\�EH�FUHDWHG��ZKLFK�PD\�SURYH�FRQWUDU\�WR�WKH�
UHDOLW\��
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5')�DOVR�DOORZV�XV�WR�GHVFULEH�WKH�PDQ\�GLIIHUHQW�W\SHV�RI�VSHFLILFDWLRQ�LQ�YLHZ�UHTXHVWV��:H�UHDS�DOO�
WKH�EHQHILWV�RI�5')��WKH�VFKHPDV�RI�WKHVH�VSHFLILFDWLRQV�DUH�HDVLO\�H[WHQVLEOH�DQG�WKH�YLHZ�UHTXHVWV�
FDQ�EH�PLQJOHG�ZLWK�WKH�UHVW�RI�WKH�GDWD�FRUSXV���

���� 5HQGHULQJ�$EVWUDFWLRQ�
$V�PHQWLRQHG�VR�IDU��YLHZ�SURGXFHUV�LVVXH�PRUH�YLHZ�UHTXHVWV�DQG�RU�UHQGHU�WR�WKH�VFUHHQ��7KLV�
UHQGHULQJ�WDVN�LV�FRPSOH[��FRQVLVWLQJ�RI�FUHDWLQJ�V\VWHP�IRQWV��FRORUV��DQG�EUXVKHV��FDOFXODWLQJ�
NHUQLQJ�DQG�VSDFLQJ��KDQGOLQJ�]RRP�DQG�RFFOXVLRQ��RSWLPL]LQJ�WH[W�ZUDSSLQJ��SDLQWLQJ�WH[W��DSSO\LQJ�
IRQW�GHFRUDWLRQV��H�J��XQGHUOLQLQJ���SDLQWLQJ�ELWPDSV��SDLQWLQJ�JHRPHWULHV��DQWL�DOLDVLQJ��ELWEOW�LQJ��HWF��
1HYHUWKHOHVV��D�ORW�RI�ZRUN�KDV�DOUHDG\�EHHQ�GRQH�E\�WKH�RSHUDWLQJ�V\VWHP��)RU�LQVWDQFH��WH[W�FDQ�EH�
SDLQWHG�MXVW�E\�VSHFLI\LQJ�D�VWULQJ��D�IRQW��DQG�D�FRORU��WKHUH�LV�QR�QHHG�WR�SDLQW�WKH�FXUYHV�WKDW�PDNH�
XS�WKH�FKDUDFWHUV��WR�ILOO�LQ�WKH�FKDUDFWHUV��RU�WR�DQWL�DOLDV�WKHP��7KH�RSHUDWLQJ�V\VWHP�KDV�DOUHDG\�
SURYLGHG�DQ�DEVWUDFWLRQ�IRU�JUDSKLFDO�RXWSXW��6LQFH�YLHZ�SURGXFHUV�ZRUN�DW�WKH�OHYHO�RI�LQIRUPDWLRQ��
UDWKHU�WKDQ�DW�WKH�OHYHO�RI�V\VWHP�IRQW�REMHFWV��VFUHHQ�FRRUGLQDWHV��HWF���WKLV�DEVWUDFWLRQ�SURYHV�WRR�
FUXGH��WRR�ILQH�JUDLQHG��IRU�YLHZ�SURGXFHUV��

6R�WKDW�YLHZ�SURGXFHUV�FDQ�EH�FRGHG�PRUH�HDVLO\��8,�GHVLJQHUV�QHHG�WR�EH�DEOH�WR�HIIHFW�UHQGHULQJ�
DFWLRQV�DW�D�KLJKHU�OHYHO�RI�DEVWUDFWLRQ�WKDQ�WKDW�RI�V\VWHP�IRQW�REMHFWV��VFUHHQ�FRRUGLQDWHV��HWF��:H�
KDYH�VHHQ�VXFK�DQ�DEVWUDFWLRQ�LQ�SUHVHQWDWLRQDO�PDUN�XS�ODQJXDJHV�OLNH�+70/��$XWKRUV�RI�+70/�
GRFXPHQWV�FDQ�VSHFLI\�KLJK�OHYHO�UHQGHULQJ�UHTXHVWV��H�J��´SDLQW�WKLV�SDUDJUDSK�RI�WH[W�DW������WKH�
GHIDXOW�IRQW�VL]Hµ��DQG�GHOHJDWH�D�ORW�RI�ORZ�OHYHO�UHQGHULQJ�ORJLVWLFV�WR�WKH�ZHE�EURZVHU��H�J��
FDOFXODWLQJ�WKH�DEVROXWH�IRQW�VL]H��ZUDSSLQJ�WKH�JLYHQ�SDUDJUDSK�RI�WH[W��DQG�SDLQWLQJ�LW���

)ROORZLQJ�WKH�VROXWLRQ�RI�SUHVHQWDWLRQDO�PDUN�XS�ODQJXDJHV��+D\VWDFN�SURYLGHV�D�VHW�RI�W\SHV�RI�KLJK�
OHYHO�UHQGHULQJ�UHTXHVW�WKDW�8,�GHVLJQHUV�DXWKRULQJ�YLHZ�SURGXFHUV�FDQ�PDNH�XVH�RI�WR�VSHFLI\�KLJK�
OHYHO�UHQGHULQJ�JRDOV��UDWKHU�WKDQ�ORZ�OHYHO�UHQGHULQJ�ORJLVWLFV��7KHVH�UHQGHULQJ�UHTXHVW�W\SHV�
UHVHPEOH�WKH�VHW�RI�+70/�HOHPHQWV��7KH\�LQFOXGH��IRU�LQVWDQFH��7H[W�VSDQ�UHQGHULQJ�UHTXHVWV��
3DUDJUDSK�UHQGHULQJ�UHTXHVWV��,PDJH�UHQGHULQJ�UHTXHVWV��HWF��

������ 8,�(OHPHQWV�
2I�FRXUVH��WKH�ORZ�OHYHO�UHQGHULQJ�ORJLVWLFV�VWLOO�KDYH�WR�EH�KDQGOHG�E\�VRPH�SLHFHV�RI�FRGH³WKH�
KDQGOHUV�WKDW�H[HFXWH�WKHVH�KLJK�OHYHO�UHQGHULQJ�UHTXHVW��+RZHYHU��VXFK�ORJLVWLFV�QHHG�WR�EH�HQFRGHG�
RQO\�RQFH�DQG�WKH\�FDQ�WKHQ�EH�UHXVHG�E\�PDQ\�8,�GHVLJQHUV��7KH�8,�GHVLJQHUV�QHHG�QRW�EH�DZDUH�RI�
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KRZ�WKRVH�ORJLVWLFV�DUH�KDQGOHG��MXVW�DV�+70/�DXWKRUV�QHYHU�QHHG�WR�NQRZ�KRZ�ZHE�EURZVHUV�DUH�
LPSOHPHQWHG��

7KH�KDQGOHUV�IRU�KLJK�OHYHO�UHQGHULQJ�UHTXHVWV�DUH�FDOOHG�UHQGHULQJ�SURGXFHUV��RU�LQ�D�PRUH�IDPLOLDU�WHUP��
8,�HOHPHQWV��7KH\�WUDQVODWH�UHQGHULQJ�UHTXHVWV��ZKLFK�VSHFLI\�KLJK�OHYHO�UHQGHULQJ�JRDOV��WR�ORZ�OHYHO�
UHQGHULQJ�ORJLVWLFV�WKDW�UHVXOW�LQ�SL[HOV�SDLQWHG�RQ�WKH�VFUHHQ��)LJXUH����XSGDWHV�WKH�WUDQVIRUPDWLRQ�
SLSHOLQHV�ZLWK�UHQGHULQJ�UHTXHVWV�DQG�8,�HOHPHQWV��

�
)LJXUH�����$�VHFRQG�LOOXVWUDWLRQ�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH�ZLWK�UHQGHULQJ�UHTXHVWV�DQG�
8,�HOHPHQWV�LQFOXGHG�
������ 3HUVLVWLQJ�5HQGHULQJ�5HTXHVWV�
-XVW�OLNH�YLHZ�UHTXHVWV��UHQGHULQJ�UHTXHVWV�DUH�DOVR�SHUVLVWHG�VR�WKDW�WKHLU�PRGLILFDWLRQV�E\�XVHUV�FDQ�
UHPDLQ�SHUPDQHQW��0RGLILFDWLRQV�WR�UHQGHULQJ�UHTXHVWV�DUH�V\QWDFWLF�LQ�QDWXUH��H�J��´EROG�WKLV�WH[Wµ��

9LHZ��
UHTXHVW�

9LHZ��
SURGXFHU�

5HQGHULQJ�
UHTXHVW�

8,�
HOHPHQW�

3L[HOV�RQ�VFUHHQ��
L�H��YLHZ�

H�J��D�YLHZ�UHTXHVW�IRU�REMHFW�
UHSUHVHQWLQJ�DQ�RIILFH�WR�EH�VKRZQ�
DV�D�VKRUW�WH[W�VWULQJ�

H�J��WKH�YLHZ�SURGXFHU�FDSDEOH�RI�
SURGXFLQJ�D�´VKRUW�WH[W�VWULQJµ�
YLHZ�IRU�DQ\�REMHFW�UHSUHVHQWLQJ�
DQ�RIILFH�

H�J��D�7H[W�UHQGHULQJ�UHTXHVW�
VSHFLI\LQJ�WKDW�D�SDUWLFXODU�VWULQJ�
�H[WUDFWHG�IURP�WKH�WLWOH�RI�DQ�
RIILFH�REMHFW��EH�UHQGHUHG�

H�J��WKH�7H[W�8,�HOHPHQW�FDSDEOH�
RI�XQGHUVWDQGLQJ�7H[W�UHQGHULQJ�
LQVWUXFWLRQV�

H�J��SL[HOV�WKDW�WRJHWKHU�PDNH�XS�D�
WH[W�VWULQJ��FRPPXQLFDWLQJ�WKH�WLWOH�
RI�DQ�RIILFH�REMHFW�WR�WKH�XVHU�
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������ &RPSRVLQJ�5HQGHULQJ�5HTXHVWV�
+D\VWDFN·V�UHQGHULQJ�UHTXHVWV�DUH�PXFK�OLNH�+70/�HOHPHQWV��DQG�WKH�EHVW�ZD\�WR�FRPSRVH�WKHP�WR�
DFKLHYH�FRPSOH[�UHQGHULQJV�LV�WR�QHVW�WKHP�ZLWKLQ�RQH�DQRWKHU��MXVW�DV�+70/�HOHPHQWV�DUH�QHVWHG��
+HUH�LV�DQ�H[DPSOH�RI�WKUHH�UHQGHULQJ�UHTXHVWV�H[SUHVVHG�LQ�$GHQLQH·V�V\QWD[� À �

ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�-�i
)�5�(	B"/F>GH�.�(�5	B�0	/�8 ­ _
ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>�N�4�,�a�/	6"/�v�C�/�)�-�i
)�5�(	B"/F>�)�7�C�0	H�/ ®�.�-�-�9t>����&.�,�<�)�-�,�H�J�DG5�H�)�D?4�(�-FDG/	B	C��	)�,&4�9�5�/�O�,�-�,���2�5�7�e�/"0")"��4�,�<�2�5�7�e�/"0LDGa�(�2�°�

ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�-�i
)�5�(	B"/F>G-�/�S�- §z> ; ,�<�2�5�7�e�/"0f(�)¢-�.�/R)�-�,�-�/«2�5�7�e�/"0f7�2 ; ,�)�)�,�H�.�C3)�/�-�-�)�§�

d
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7KH�WKUHH�UHTXHVWV�DUH�WKH�WKUHH�DQRQ\PRXV�UHVRXUFHV�GHFODUHG�WR�EH�RI�W\SH�
)�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�- �� )�5�(	B"/F>�N�4�,�a�/	6"/�v�C�/�)�- ��DQG� )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�- ��2QH�FDQ�FRQVLGHU�WKH�5')�
VWDWHPHQWV�GHFODULQJ�WKHLU�W\SHV�WR�EH�WKHLU�´RSFRGHVµ���7KH�UHVW�RI�WKH�LQIRUPDWLRQ�DUH�WKH�
SDUDPHWHUV�RI�WKH�UHTXHVWV��)RU�H[DPSOH��WKH� )�5�(	B"/F>�N�4�,�a�/	6"/�v�C�/�)�- �UHTXHVW�LQ�WKLV�H[DPSOH�LV�JLYHQ�WKH�
85,�RI�WKH�LPDJH�WR�EH�GLVSOD\HG��DQG�WKH� )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�- �UHTXHVW�LV�JLYHQ�WKH�WH[W�WR�UHQGHU��7KH�
)�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�- �UHTXHVW�LV�JLYHQ�D�OLVW�RI�FKLOG�UHQGHULQJ�UHTXHVWV��LWV�MRE�LV�WR�FRRUGLQDWH�
WKHVH�FKLOG�UHTXHVWV�WR�UHQGHU�WKHLU�GDWD�VXFK�WKDW�WKH�RXWSXW�IORZV�OLNH�WH[W�LQ�D�SDUDJUDSK��

7KH�+70/�FRGH�VHJPHQW�HTXLYDOHQW�WR�WKH�WKUHH�+D\VWDFN�UHQGHULQJ�UHTXHVWV�DERYH�LV�DV�IROORZV��

®��	°
®3N ;�Â )	0	H�¦z§¥.�-�-�9t>����&.�,�<�)�-�,�H�J�DG5�H�)�D?4�(�-FDG/	B	C��	)�,&4�9�5�/�O�,�-�,���2�5�7�e�/"0")"��4�,�<�2�5�7�e�/"0LDGa�(�2"§�°
®�P��&¼"j�°F> ; ,�<�2�5�7�e�/"0f(�)¢-�.�/R)�-�,�-�/«2�5�7�e�/"0f7�2 ; ,�)�)�,�H�.�C3)�/�-�-�)�®���P��&¼"j�°

®����	°

2I�FRXUVH��LQ�+70/�� ®�P��&¼"j�° �HOHPHQWV�DUH�RIWHQ�QHJOHFWHG��1RWH��KRZHYHU��WKH�FRPPRQ�QHVWLQJ�
VWUXFWXUH�SUHVHQW�LQ�ERWK�WKH�+70/�FRGH�DQG�WKH�$GHQLQH�FRGH��7KLV�VWUXFWXUH�GLFWDWHV�KRZ�WKH�
YDULRXV�8,�HOHPHQWV��RU�+70/�HOHPHQWV��FRRUGLQDWH�WKHLU�RXWSXWV�RQ�WKH�VFUHHQ��

������ 0L[LQJ�9LHZ�5HTXHVWV�ZLWK�5HQGHULQJ�5HTXHVWV�
6LQFH�YLHZ�SURGXFHUV�JHQHUDWH�ERWK�UHQGHULQJ�UHTXHVWV�DQG�PRUH�YLHZ�UHTXHVWV��LW�PXVW�EH�SRVVLEOH�
WR�PL[�YLHZ�UHTXHVWV�ZLWK�UHQGHULQJ�UHTXHVWV�VR�WKDW�YLHZ�SURGXFHUV�FDQ�VSHFLI\�ZKHUH�D�YLHZ�
�UHVXOWLQJ�IURP�D�SDUWLFXODU�YLHZ�UHTXHVW��ZLOO�EH�SRVLWLRQHG�UHODWLYH�WR�RWKHU�SDUWV�RI�WKH�VFUHHQ��+HUH�
LV�DQ�H[DPSOH�RI�WKH�UHQGHULQJ�UHTXHVWV�DQG�WKH�YLHZ�UHTXHVW�JHQHUDWHG�E\�WKH�YLHZ�SURGXFHU�IRU�D�
SDUWLFLSDQW�LQ�RXU�UXQQLQJ�H[DPSOH��
������������������������������������������������������Ã �1RWH�WKDW�WKLV�LV�QRW�D�SLHFH�RI�$GHQLQH�FRGH��7KLV�LV�GDWD�DGGHG�WR�WKH�5')�VWRUH�DQG�H[SUHVVHG�KHUH�LQ�$GHQLQH·V�V\QWD[�
IRU�FRQYHQLHQFH��
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ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�-�i
)�5�(	B"/F>GH�.�(�5	B�0	/�8 ­ _
ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�-�i
)�5�(	B"/F>G-�/�S�- 9�,"0	-�(�H�(�9�,�8�-�j�,&4�/�

ºzUÁ0�B32'>G-�<�9�/ 7�Ä�7�8�/F>���(�/�e�6"/�v�C�/�)�-�i
7�Ä�7�8�/F>�2�7�H�C3)�1	8 9�,"0	-�(�H�(�9�,�8�-	132�2�(�H�/�i

¤ )�7&4�/R)&9�/�H�(�2�(�H�,�-�(�7�83)¢7�2�.�7�e«-�.�/WK�(�/�e�)�.�7�C�5	B¢@�/�.�,�K�/�
d
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7KHVH�UHTXHVWV�DQG�WKH�YLHZ�UHTXHVW�WRJHWKHU�VSHFLI\�WKDW�WKH�SDUWLFLSDQW·V�YLHZ�VKRXOG�WDNH�RQ�WKH�
IRUP�RI�D�SDUDJUDSK��L�H��LW�QHYHU�VWDUWV�LQ�WKH�PLGGOH�RI�DQRWKHU�SDUDJUDSK��EXW�PXVW�VWDQG�E\�LWVHOI���
7KH�QDPH�RI�WKH�SDUWLFLSDQW��VKRZQ�KHUH�DV� 9�,"0	-�(�H�(�9�,�8�-�j�,&4�/ ��LV�SDLQWHG�ILUVW�LQ�WKDW�SDUDJUDSK��
IROORZHG�E\�D�YLHZ�RI�WKH�SDUWLFLSDQW·V�RIILFH�� 9�,"0	-�(�H�(�9�,�8�-	132�2�(�H�/ ���7KH�YLHZ�UHTXHVW�FDQ�EH�
FRQVLGHUHG�D�PDFUR�UHQGHULQJ�UHTXHVW��LQ�WKDW�LW�XOWLPDWHO\�UHVXOWV�LQ�UHQGHULQJ��EXW�PXVW�EH�
´H[SDQGHGµ�ILUVW�DW�UXQWLPH��

���� /D\RXW�$EVWUDFWLRQ�
%DFN�WR�RXU�UXQQLQJ�H[DPSOH�RI�SUHVHQWLQJ�D�PHHWLQJ��WKH�YLHZ�SURGXFHU�RI�WKH�PHHWLQJ�FDQ�SXW�
WRJHWKHU�D�UHQGHULQJ�RI�WKH�PHHWLQJ·V�WLWOH�DQG�YLHZV�RI�WKH�PHHWLQJ·V�SDUWLFLSDQWV��DVVXPLQJ�WKHUH�DUH�
WZR�SDUWLFLSDQWV��E\�JHQHUDWLQJ�WKH�IROORZLQJ�UHQGHULQJ�UHTXHVWV�DQG�YLHZ�UHTXHVWV��

ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�-�i
)�5�(	B"/F>GH�.�(�5	B�0	/�8 ­ _
ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�-�i
)�5�(	B"/F>G-�/�S�- 4�/�/�-�(�8�a	:"(�-�5�/�

ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>M�	,"0	,�a"0	,�9"."6"/�v�C�/�)�-�i
)�5�(	B"/F>GH�.�(�5	B�0	/�8 ­ _
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0RVW�OLNHO\��WKH�YLHZ�SURGXFHU�GRHV�QRW�GLVFULPLQDWH�DPRQJ�WKH�WZR�SDUWLFLSDQWV��&RQVHTXHQWO\��WKH�
WZR�YLHZ�UHTXHVWV�VKRXOG�EH�LGHQWLFDO�H[FHSW�IRU�WKH�REMHFWV�WKDW�WKH\�IRFXV�RQ��,I�DQRWKHU�SDUWLFLSDQW�
LV�DGGHG�WR�WKH�PHHWLQJ��WKH�YLHZ�SURGXFHU�PXVW�JHQHUDWH�DQRWKHU�YLHZ�UHTXHVW�ORRNLQJ�H[DFWO\�WKH�
VDPH�DV�WKH�H[LVWLQJ�WZR�YLHZ�UHTXHVWV��VDYH�LWV�IRFXV�REMHFW��
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7KLV�SDWWHUQ�RI�ZRUN�EHLQJ�GXSOLFDWHG�WR�SUHVHQW�VHYHUDO�REMHFWV�WRJHWKHU�LV�VHHQ�RYHU�DQG�RYHU�DJDLQ��
DQG�LW�FDOOV�IRU�DQ�DEVWUDFWLRQ��:KDW�WKH�YLHZ�SURGXFHU�RI�WKH�PHHWLQJ�UHDOO\�DLPV�WR�VSHFLI\�LV�KRZ�
HDFK�SDUWLFLSDQW�VKRXOG�EH�VKRZQ�DQG�KRZ�WKH�YLHZV�RI�DOO�WKH�SDUWLFLSDQWV�VKRXOG�EH�ODLG�RXW�
WRJHWKHU��7R�SXW�LW�DQRWKHU�ZD\��WKH�YLHZ�SURGXFHU�RI�WKH�PHHWLQJ�QHHGV�WR�LVVXH�D�YLHZ�UHTXHVW�IRU�
DOO�SDUWLFLSDQWV�RI�WKH�PHHWLQJ�FROOHFWLYHO\�WRJHWKHU��7KLV�YLHZ�UHTXHVW�LQFOXGHV�VSHFLILFDWLRQV�IRU�KRZ�
WKH�YLHZV�RI�LQGLYLGXDO�SDUWLFLSDQWV�VKRXOG�ORRN�DQG�EHKDYH��DV�ZHOO�DV�VSHFLILFDWLRQV�IRU�KRZ�DOO�
WKRVH�YLHZV�VKRXOG�ORRN�DQG�EHKDYH�WRJHWKHU��+HUH�LV�D�UHYLVLRQ�RI�WKH�SUHFHGLQJ�5')�GDWD�VHJPHQW��
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7KH�YLHZ�SURGXFHU�LV�QRZ�FRQFHUQHG�RQO\�ZLWK�XSGDWLQJ�WKH�OLVW�RI�SDUWLFLSDQWV�WKDW�KDQJV�RII�WKH�
7�Ä�7�8�/F>�2�7�H�C3)�1�@3n	/�H�-�^ �SUHGLFDWH�RQ�WKH�YLHZ�UHTXHVW��7KHUH�LV�QR�QHHG�WR�JHQHUDWH�PRUH�YLHZ�UHTXHVWV�
IRU�QHZO\�DGGHG�SDUWLFLSDQWV��

7KH�VSHFLILFDWLRQV�IRU�WKH�RYHUDOO�FROOHFWLYH�YLHZ�DUH�UHIHUUHG�WR�DV�OD\RXW�FRQVWUDLQWV��VLQFH�KRZ�WKH�
FROOHFWLYH�YLHZ�ORRNV�OLNH�GHSHQGV�PXFK�RQ�KRZ�WKH�LQGLYLGXDO�YLHZV�DUH�ODLG�RXW�ZLWK�UHVSHFW�WR�RQH�
DQRWKHU��)RU�H[DPSOH��WKH\�FDQ�EH�OLVWHG�YHUWLFDOO\�RQH�DIWHU�DQRWKHU�DV�URZV�LQ�D�OLVW��RU�PDGH�WR�IORZ�
OLNH�WH[W�LQ�D�SDUDJUDSK�ZLWK�FRPPD�VHSDUDWRUV�LQ�EHWZHHQ��RU�FOXVWHUHG�LQWR�SLOHV�RI�LFRQV��RU�ODLG�RXW�
DV�WLOHV�RQ�D�UHFWDQJXODU�JULG��HWF��

���� 'DWD�&RPSXWDWLRQ�$EVWUDFWLRQ�
7KH�FRQFHSW�RI�YLHZV�DEVWUDFWV�DZD\�DOO�WKH�GHFLVLRQV�WKDW�JR�LQWR�SUHVHQWLQJ�D�SLHFH�RI�LQIRUPDWLRQ��
RU�VHYHUDO�SLHFHV�RI�LQIRUPDWLRQ�FROOHFWLYHO\��+RZHYHU��LQ�RUGHU�WR�LVVXH�D�YLHZ�UHTXHVW��D�8,�GHVLJQHU�
PXVW�NQRZ�ZKLFK�SLHFH�RI�LQIRUPDWLRQ��RU�SLHFHV�RI�LQIRUPDWLRQ��LGHQWLILHG�E\�D�85,�RU�VHYHUDO�
85,V��WR�IRFXV�RQ��,Q�FHUWDLQ�VLWXDWLRQV��WKH�8,�GHVLJQHU�GRHV�QRW�NQRZ�KRZ�H[DFWO\�WR�UHWULHYH�WKH�
LQIRUPDWLRQ�WR�SUHVHQW��
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)RU�H[DPSOH��D�8,�GHVLJQHU�LV�WDVNHG�ZLWK�VSHFLI\LQJ�KRZ�WR�SUHVHQW�DQ�LQVWDQW�PHVVDJH�DQG�KH�RU�VKH�
GHFLGHV�WR�LQFOXGH�WKH�WLWOH�RI�WKH�PHVVDJH�LQ�WKH�SURGXFHG�YLHZ��7KH�LQVWDQW�PHVVDJH�LV�RI�W\SH�
´,QVWDQW�0HVVDJH�µ�ZKLFK�LV�D�VXEW\SH�RI�WKH�W\SH�´0HVVDJH�µ�7KH�VXEMHFW�RI�D�PHVVDJH�LV�RIWHQ�
FRQVLGHUHG�LWV�WLWOH��DQG�WKH�VXEMHFW�LV�DQQRWDWHG�RQ�WKH�PHVVDJH�XVLQJ�WKH�SUHGLFDWH� 4�/�)�)�,�a�/F>�)�C	@3n	/�H�- ��
7KH�PHVVDJH�PLJKW�DOVR�KDYH�DQRWKHU�WLWOH�VSHFLILHG�XVLQJ�WKH�VWDQGDUG�'XEOLQ�&RUH�SUHGLFDWH�
B"HF>G-�(�-�5�/ ��)XUWKHUPRUH��WKH�PHVVDJH�PD\�KDYH�VHYHUDO� B"HL>G-�(�-�5�/ �DQG� 4�/�)�)�,�a�/F>�)�C	@3n	/�H�- �SUHGLFDWHV�
KDQJLQJ�RII�LW��'HWHUPLQLQJ�WKH�WH[W�VXSSRVHGO\�FRQYH\LQJ�WKH�WLWOH�RI�D�PHVVDJH�FDQ�EH�
FRPSXWDWLRQDOO\�FRPSOLFDWHG�DQG�PD\�UHTXLUH�PRUH�LQWLPDWH�NQRZOHGJH�RI�WKH�VFKHPD�RI�WKH�W\SH�
´0HVVDJHµ�WKDQ�WKH�8,�GHVLJQHU�LQ�WKLV�H[DPSOH�SRVVHVVHV��)XUWKHUPRUH��WKDW�VDPH�FRPSXWDWLRQ�LV�
QHHGHG�E\�DQ\�RWKHU�8,�GHVLJQHU�WDVNHG�ZLWK�VSHFLI\LQJ�KRZ�WR�SUHVHQW�REMHFWV�RI�VXEW\SHV�RI�
´0HVVDJH�µ�

,W�PD\�DOVR�EH�WKDW�DOO�LQVWDQW�PHVVDJHV�DUH�SUHVHQWHG�XVLQJ�WKH�VDPH�YLHZ�SURGXFHUV�GHVLJQDWHG�IRU�
SUHVHQWLQJ�DOO�PHVVDJHV��+RZHYHU��WKH�SUREOHP�LV�QRZ�UHYHUVHG��7KH�WLWOH�RI�DQ�LQVWDQW�PHVVDJH�PD\�
EH�VSHFLILHG�XVLQJ�DQRWKHU�SUHGLFDWH��RWKHU�WKDQ� B"HF>G-�(�-�5	/ �DQG� 4�/�)�)�,�a�/F>�)�C	@3n	/�H�- ��$V�D�UHVXOW��WKH�YLHZ�
SURGXFHUV�GHVLJQHG�WR�SUHVHQW�PHVVDJHV�LQ�JHQHUDO�ZLOO�QRW�SUHVHQW�LQVWDQW�PHVVDJHV�SURSHUO\��DV�WKH\�
GR�QRW�NQRZ�DERXW�WKLV�RWKHU�SUHGLFDWH��

7KHVH�H[DPSOHV�SRLQW�RXW�WKDW�GDWD�UHWULHYLQJ�FRPSXWDWLRQV�VKRXOG�EH�DEVWUDFWHG�DZD\��VR�WKDW�WKH�
GHFLVLRQV�QHFHVVDU\�IRU�UHWULHYLQJ�D�SURSHUW\�IURP�DQ�REMHFW��RU�UHWULHYLQJ�DQ\�SLHFH�RI�LQIRUPDWLRQ�RU�
VHYHUDO�SLHFHV�RI�LQIRUPDWLRQ�LQ�JHQHUDO��FDQ�EH�GHOHJDWHG�DSSURSULDWHO\�WR�ZKRHYHU�NQRZV�EHVW��

7KH�IROORZLQJ�5')�GDWD�LOOXVWUDWHV�KRZ�D�GDWD�UHTXHVW�FDQ�EH�PDGH�WR�´RUGHUµ�WKH�WLWOH�RI�DQ�LQVWDQW�
PHVVDJH��

ºzUÁ0�B32'>G-�<�9�/ )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�-�i
)�5�(	B"/F>G-�/�S�-�O�,�-�,	6"/�v�C�/�)�-RºzU
0�B32'>G-�<�9�/ B",�-�,F>GO�,�-�,	6"/�v�C�/�)�-�i
0�B32'>G-�<�9�/ B",�-�,F>�:"(�-�5�/�O�,�-�,	6"/�v�C�/�)�-�i
7�Ä�7�8�/F>�2�7�H�C3)�1	8È(�83)�-�,�8�- ; /�)�)�,�a�/�

�

-XVW�DV�YLHZ�SURGXFHUV�WUDQVODWH�YLHZ�UHTXHVWV�XOWLPDWHO\�LQWR�YLHZV��D�GDWD�SURGXFHU�ZLOO�EH�ORFDWHG�WR�
WUDQVODWH�WKH�GDWD�UHTXHVW�LQ�WKLV�FRGH�VDPSOH�LQWR�GDWD�XQGHUVWDQGDEOH�E\�WKH�7H[W�UHQGHULQJ�UHTXHVW��

'DWD�UHTXHVWV�DUH�XVHIXO�QRW�RQO\�WR�HQFDSVXODWH�FRPSOH[�FRPSXWDWLRQV��EXW�DOVR�WR�SDFNDJH�UHXVDEOH�
FRPSXWDWLRQV��)RU�H[DPSOH��VRUWLQJ�FDSDELOLWLHV�FDQ�EH�VXSSRUWHG�WKURXJK�VRPH�W\SHV�RI�GDWD�
UHTXHVW��8,�GHVLJQHUV�RQO\�QHHG�WR�VSHFLI\�GDWD�UHTXHVWV�RI�WKRVH�W\SHV�JLYHQ�WKH�GHVLUHG�VRUWLQJ�
RUGHUV��UDWKHU�WKDQ�LPSOHPHQWLQJ�VRUWLQJ�DOJRULWKPV�WKHPVHOYHV��$QRWKHU�UHXVDEOH�FRPSXWDWLRQ�LV�WKH�
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WUDQVODWLRQ�RI�D�V\VWHP�GDWH��H�J��´7KX�1RY�������������������(67µ��WR�D�PRUH�KXPDQ�UHDGDEOH�
VWULQJ��H�J��´7RPRUURZ�DW��SPµ���

,Q�HVVHQFH��ZKHUHDV�UHQGHULQJ�UHTXHVWV�DEVWUDFW�DZD\�ORZ�OHYHO�ORJLVWLFV�RI�SDLQWLQJ�WR�WKH�VFUHHQ��GDWD�
UHTXHVWV�DEVWUDFW�DZD\�ORZ�OHYHO�ORJLFV�RI�H[WUDFWLQJ�GDWD�IURP�WKH�5')�PRGHO��%\�DEVWUDFWLQJ�DZD\�
WKH�WZR�HQGV�RI�WKH�WUDQVIRUPDWLRQ�SLSHOLQH��ZH�DOORZ�8,�GHVLJQHUV�WR�FRQFHQWUDWH�RQ�WKH�KLJK�OHYHO�
DOJRULWKPV�WKDW�WUDQVIRUP�GDWD�IURP�RQH�HQG��WKH�5')�PRGHO��WR�WKH�RWKHU��WKH�VFUHHQ��

'DWD�UHTXHVWV�DQG�GDWD�SURGXFHUV�DUH�QRW�RQO\�XVHIXO�IRU�FRQVWUXFWLQJ�YLHZV��7KH\�FDQ�EH�XVHG�LQ�DQ\�
VLWXDWLRQ�ZKHUH�WKH�FRPSXWDWLRQ�RI�GDWD�QHHGV�WR�EH�DEVWUDFWHG�DZD\�DQG�FKDQJHV�WR�WKH�GDWD�DUH�WR�
EH�ZDWFKHG�DQG�UHVSRQGHG�WR��)RU�H[DPSOH��DQ�DJHQW�UHVSRQVLEOH�IRU�ZDWFKLQJ�PHPEHUVKLSV�LQ�D�
FROOHFWLRQ�PD\�EHQHILW�IURP�DEVWUDFWLQJ�DZD\�KRZ�PHPEHUVKLSV�DUH�EHLQJ�DVVHUWHG�LQ�WKDW�FROOHFWLRQ��
$QRWKHU�DJHQW�LQWHUHVWHG�LQ�DQDO\]LQJ�WLWOHV�RI�REMHFWV�PD\�EH�PDGH�REOLYLRXV�WR�KRZ�HDFK�REMHFW·V�
WLWOH�LV�HQFRGHG�WKURXJK�WKH�XVH�RI�GDWD�UHTXHVWV�DQG�GDWD�SURGXFHUV��

���� 7KH�7UDQVIRUPDWLRQ�3LSHOLQH�
7KLV�VHFWLRQ�UHFDSWXUHV�DOO�RI�WKH�DEVWUDFWLRQV�,�KDYH�GLVFXVVHG�SUHYLRXVO\�LQWR�RQH�WUDQVIRUPDWLRQ�
SLSHOLQH�LOOXVWUDWHG�LQ�)LJXUH�����7KLV�ILJXUH�VKRZV�WKH�GDWDIORZ�EHWZHHQ�YDULRXV�SDUWV�RI�WKH�SLSHOLQH��
ZKLWH�EORFNV�DUH�GDWD�REMHFWV�DQG�JUD\�EORFNV�DUH�FRGH�FRPSRQHQWV��7KH�IORZ�LV�UHFXUVLYH�EXW�ZH�
VWDUW�DQDO\]LQJ�LW�DW�WKH�YLHZ�UHTXHVW��$�YLHZ�SURGXFHU�WUDQVODWHV�D�YLHZ�UHTXHVW�LQWR�]HUR�RU�PRUH�
YLHZ�UHTXHVWV�DQG�]HUR�RU�PRUH�UHQGHULQJ�UHTXHVWV��$�YLHZ�UHTXHVW�PLJKW�FRQWDLQ�D�GDWD�UHTXHVW��
ZKLFK�LV�WUDQVODWHG�E\�D�GDWD�SURGXFHU�WR�\LHOG�GDWD�WKDW�VSHFLILHV�ZKLFK�SLHFH�V��RI�LQIRUPDWLRQ�WR�
IRFXV�RQ��$�8,�HOHPHQW�WUDQVODWHV�D�UHQGHULQJ�UHTXHVW�LQWR�SL[HOV�RQ�WKH�VFUHHQ��$�UHQGHULQJ�UHTXHVW�
PLJKW�DOVR�FRQWDLQ�D�GDWD�UHTXHVW��ZKLFK�LV�WUDQVODWHG�E\�D�GDWD�SURGXFHU�WR�\LHOG�PRUH�SDUDPHWHUV�IRU�
WKH�8,�HOHPHQW��

1RWH�WKDW�YLHZ�SURGXFHUV�DUH�DOORZHG�WR�SDLQW�GLUHFWO\�WR�WKH�VFUHHQ�LI�WKH\�VR�FKRRVH��7KDW��KRZHYHU��
LV�QRW�D�FRPPRQ�PRGH�RI�RSHUDWLRQ��VLQFH�WKH�8,�HOHPHQWV�VKRXOG�KDYH�DOUHDG\�DEVWUDFWHG�DZD\�
PRVW�FRPPRQ�UHQGHULQJ�QHHGV��
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�
)LJXUH�����7KH�WUDQVIRUPDWLRQ�SLSHOLQH�

���� 7UDQVIRUPDWLRQ�7UHHV�
2I�FRXUVH��WKH�WUDQVIRUPDWLRQ�SLSHOLQH��ZKHQ�DFWXDOO\�UXQ��LV�QRW�UHFXUVLYH�DV�LQ�)LJXUH����EXW�UDWKHU�
XQIROGV�LQWR�D�WUDQVIRUPDWLRQ�WUHH�DV�GLIIHUHQW�LQVWDQFHV�RI�HDFK�W\SH�RI�FRPSRQHQWV�LQ�)LJXUH����DUH�
GLVWLQJXLVKHG�IURP�RQH�DQRWKHU��)LJXUH����VKRZV�DQ�H[DPSOH�RI�VXFK�D�WUHH��QHJOHFWLQJ�GDWD�UHTXHVWV�
DQG�GDWD�SURGXFHUV��7KH�WUDQVIRUPDWLRQ�WUHH�LQ�WKLV�ILJXUH�HQGV�EHIRUH�DOO�WKH�GDVKHG�DUURZV��LWV�OHDYHV�
DUH�WKH�IRXU�8,�HOHPHQWV��$IWHU�WKH�DUURZV��WKH�VFUHHQ�UHQGHULQJV��SL[HO�EOREV��RI�WKH�8,�HOHPHQWV�DUH�
VKRZQ�LQ�D�VSDWLDO�QHVWLQJ�KLHUDUFK\��

9LHZ��
SURGXFHU�

5HQGHULQJ��
UHTXHVW�

8,��
HOHPHQW�

3L[HOV�RQ�VFUHHQ��
L�H��YLHZ�

9LHZ��
UHTXHVW�

'DWD�
SURGXFHU�'DWD�UHTXHVW�

'DWD�UHTXHVW� 'DWD�
SURGXFHU�

'DWD�

'DWD�
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�
)LJXUH�����$�WUDQVIRUPDWLRQ�WUHH�
(DFK�WUDQVIRUPDWLRQ�WUHH�FDSWXUHV�DOO�GHFLVLRQV�PDGH�WR�SUHVHQW�VRPH�SLHFH�V��RI�LQIRUPDWLRQ�DV�
UHTXHVWHG�E\�WKH�YLHZ�UHTXHVW�DW�WKH�URRW�RI�WKH�WUHH��:KHQ�WKH�XVHU�PDQLSXODWHV�VRPH�SDUW�RI�WKH�
VFUHHQ��L�H��D�SL[HO�EORE��WKHUH�LV�H[DFWO\�RQH�SDWK�IURP�WKDW�SL[HO�EORE�EDFN�WR�WKH�URRW�RI�WKH�
WUDQVIRUPDWLRQ�WUHH��7KLV�SDWK�WUDFHV�WKURXJK�D�VHTXHQFH�RI�GHFLVLRQV��ZKLFK�WHOO�XV�ZKLFK�SLHFHV�RI�
LQIRUPDWLRQ�FRQWULEXWH�WR�WKH�UHQGHULQJ�RI�WKH�PDQLSXODWHG�EORE�RI�SL[HOV��)RU�H[DPSOH��LI�SL[HO�EORE�
���LQ�)LJXUH����LV�PDQLSXODWHG��ZH�FDQ�WUDFH�EDFN�WR�WKH�URRW�RI�WKH�WUHH�DQG�ILQG�WKDW�WZR�YLHZ�

3L[HO�
EORE���

5HQGHULQJ��
UHTXHVW���

9LHZ��
SURGXFHU���

5HQGHULQJ��
UHTXHVW���

8,��
HOHPHQW���

3L[HO�
EORE���

9LHZ��
UHTXHVW���

9LHZ�
UHTXHVW���

9LHZ�
SURGXFHU���

5HQGHULQJ��
UHTXHVW���

3L[HO�
EORE���

5HQGHULQJ��
UHTXHVW���

8,��
HOHPHQW���

3L[HO�
EORE���

8,��
HOHPHQW���

8,��
HOHPHQW���
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UHTXHVWV�����DQG�����KDYH�EHHQ�LVVXHG�WR�UHQGHU�WKH�SL[HO�EORE�����8VLQJ�WKLV�WHFKQLTXH��ZH�LQIHU�
WKDW�WKH�XVHU�ZDQWV�WR�LQWHUDFW�ZLWK�ZKLFKHYHU�SLHFHV�RI�LQIRUPDWLRQ�WKRVH�WZR�YLHZ�UHTXHVWV�IRFXV�
RQ��

7KLV�DELOLW\�WR�WUDFH�EDFN�IURP�SL[HOV�WR�LQIRUPDWLRQ�DOORZV�XV�WR�V\VWHPDWLFDOO\�H[SRVH�VHPDQWLFV�RI�
WKH�LQIRUPDWLRQ�WKURXJK�WKH�SL[HOV��)RU�H[DPSOH��ZKHQ�WKH�XVHU�ULJKW�FOLFNV�RQ�WKH�SL[HO�EORE����LQ�
)LJXUH�����ZH�FDQ�HQXPHUDWH�DOO�RSHUDWLRQV�WKDW�DUH�DSSOLFDEOH�RQ�WKH�SLHFHV�RI�LQIRUPDWLRQ�IRFXVHG�
RQ�E\�WKH�YLHZ�UHTXHVWV����DQG�����DQG�VKRZ�VXFK�RSHUDWLRQV�LQ�D�FRQWH[W�PHQX��'UDJ�DQG�GURS�FDQ�
DOVR�EH�VXSSRUWHG�V\VWHPDWLFDOO\�LQ�WKLV�ZD\��

7KH�RYHUDOO�UHVXOW�LV�WKDW�YLHZV�EHFRPH�SUR[LHV�WKURXJK�ZKLFK�WKH�XVHU�FDQ�LQWHUDFW�ZLWK�WKH�
LQIRUPDWLRQ�EHLQJ�SUHVHQWHG��7KLV�LV�VLPSO\�GLUHFW�PDQLSXODWLRQ��EXW�LW�FDQ�QRZ�EH�VXSSRUWHG�
V\VWHPDWLFDOO\�DQG�XQLIRUPO\�E\�WKH�8,�IUDPHZRUN�UDWKHU�WKDQ�E\�LQGLYLGXDO�8,�GHVLJQHUV��

���� (QYLURQPHQWV�
6R�IDU�ZH�KDYH�EHHQ�FRQFHUQHG�ZLWK�SURGXFLQJ�LQIRUPDWLRQ�IRU�XVHUV�WR�VHH��+RZHYHU��ZKDW�XVHUV�
VHH�GHSHQGV�RQ�ZKDW�WKH�YDULRXV�FRPSRQHQWV�LQ�WUDQVIRUPDWLRQ�WUHHV�FDQ�´VHHµ��$OO�LQIRUPDWLRQ�WKDW�
FDQ�EH�´VHHQµ�E\�D�SDUWLFXODU�FRPSRQHQW³WKH�LQIRUPDWLRQ�WKDW�LW�KDV�DFFHVV�WR³LV�UHIHUUHG�WR�DV�LWV�
HQYLURQPHQW��

(QYLURQPHQWV�GHSHQG�RQ�V\VWHP�VHWWLQJV�VXFK�DV�WKH�FXUUHQW�XVHU·V�VHFXULW\�SULYLOHJHV��)RU�LQVWDQFH��D�
YLHZ�SURGXFHU�WDVNHG�WR�SUHVHQW�WKH�HPSOR\HH�UHFRUG�RI�D�GLYLVLRQ�PDQDJHU�WR�DQ�RIILFH�DVVLVWDQW�
PLJKW�QRW�´VHHµ�DQ\�SURSHUW\�RI�WKH�PDQDJHU�WKDW�LV�FRQVLGHUHG�SHUVRQDO��H�J��PDULWDO�VWDWXV��RU�
FRQILGHQWLDO��H�J��VDODU\���,W�LV�QRW�VXIILFLHQW�WR�UHVWULFW�WKH�DVVLVWDQW�IURP�VHHLQJ�WKH�YDOXHV�RI�VXFK�
SURSHUWLHV��EXW�DOVR�IURP�VHHLQJ�ZKHWKHU�VXFK�SURSHUWLHV�KDYH�DQ\�DVVLJQHG�YDOXHV�DW�DOO��7KDW�LV��DOO�
5')�VWDWHPHQWV�HQFRGLQJ�WKRVH�SURSHUWLHV�PXVW�EH�DEVHQW�LQ�WKH�HQYLURQPHQW�RI�WKDW�YLHZ�SURGXFHU��

7KH�HQYLURQPHQW�RI�D�FRPSRQHQW�FDQ�DOVR�GHSHQG�RQ�ZKHUH�WKDW�FRPSRQHQW�LV�ORFDWHG�GLJLWDOO\��$�
YLHZ�UHTXHVW�PLJKW�EH�VKLSSHG�IURP�RQH�PDFKLQH�WR�DQRWKHU�EHFDXVH�WKH�YLHZ�SURGXFHU�FDSDEOH�RI�
WUDQVODWLQJ�WKDW�UHTXHVW�UHVLGHV�RQ�WKH�VHFRQG�PDFKLQH��7KDW�YLHZ�SURGXFHU�´VHHVµ��VRPH�RI��WKH�
LQIRUPDWLRQ�VWRUHG�RQ�WKH�VHFRQG�PDFKLQH�DQG�SHUKDSV�VRPH�LQIRUPDWLRQ�RQ�WKH�ILUVW�PDFKLQH��$�
YLHZ�SURGXFHU�UHVLGLQJ�RQ�D�PDFKLQH�QRW�FRQQHFWHG�WR�DQ\�QHWZRUN�PD\�KDYH�D�GLIIHUHQW�
HQYLURQPHQW�ZKHQ�WKH�PDFKLQH�JHWV�FRQQHFWHG��
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)XUWKHUPRUH��WKH�HQYLURQPHQW�RI�D�FRPSRQHQW�FDQ�DOVR�GHSHQG�RQ�WKH�FRQWH[W�LQ�ZKLFK�LW�LV�XVHG��$�
YLHZ�SURGXFHU�WDVNHG�ZLWK�SUHVHQWLQJ�D�SHUVRQ�LQVLGH�WKH�YLHZ�RI�D�PHHWLQJ�VKRXOG�EH�WROG�VXFK�IDFW�
VR�WKDW�LW�FDQ�LQFRUSRUDWH�IXQFWLRQDOLWLHV�LQ�WKH�UHVXOWLQJ�YLHZ�WR�VXLW�WKH�FRQWH[W�RI�XVH��H�J��DGG�DQ�
´XQLQYLWHµ�EXWWRQ���$�7H[W�UHQGHULQJ�UHTXHVW�VKRXOG�EH�WROG�DERXW�LQKHULWHG�UHQGHULQJ�VHWWLQJV�VXFK�
DV�IRQW�VL]H��FRORU��HWF��

7KH�UHDGHU�PLJKW�DUJXH��´ZKDW�LVQ·W�FRQWH[W"µ�,QGHHG��DOO�WKLQJV�LQIOXHQFLQJ�DQ�HQYLURQPHQW��
LQFOXGLQJ�V\VWHP�VHWWLQJV��GLJLWDO�ORFDWLRQ��QHWZRUN�FRQQHFWLYLW\��HWF���DUH�DOO�FRQWH[W��(DFK�FRPSRQHQW�
XVHV�LWV�HQYLURQPHQW³ZKDW�LW�LV�DOORZHG�WR�VHH³WR�DWWHPSW�WR�XQGHUVWDQG�LWV�FRQWH[W�DQG�DFW�
DFFRUGLQJO\��7KH�FRPSRQHQW·V�FRPSUHKHQVLRQ�RI�LWV�FRQWH[W�PD\�EH�LQFRPSOHWH�RU�PLVOHG��DV�WKHUH�
PLJKW�EH�H[WHUQDO�IDFWRUV��H�J��VHFXULW\�HQIRUFHUV��FRQVSLULQJ�WR�DIIHFW�LWV�HQYLURQPHQW�ZLWKRXW�
SURMHFWLQJ�WKHPVHOYHV�LQ�WKH�HQYLURQPHQW��

���� 2SWLPL]DWLRQV�
+DYLQJ�VSHFLILHG�WKH�YDULRXV�DEVWUDFWLRQV�LQ�WKH�HQWLUH�SLSHOLQH�WKURXJK�ZKLFK�LQIRUPDWLRQ�LV�
WUDQVIRUPHG�IURP�LQWHUQDO�UHSUHVHQWDWLRQV�WR�H[WHUQDO�YLHZV��,�QRZ�WXUQ�WR�WKH�LVVXH�RI�RSWLPL]DWLRQV��
ZKLFK�DOVR�LQYROYHV�GHVLJQ�UDWLRQDOHV�WKDW�LQIOXHQFH�WKH�DFWXDO�LPSOHPHQWDWLRQ�RI�WKH�8,�IUDPHZRUN��
2SWLPL]DWLRQV�DUH�LQWHQGHG�WR�VSHHG�XS�WKH�DSSOLFDWLRQ�RI�WUDQVIRUPDWLRQV�DQG�WKHLU�UHDSSOLFDWLRQV�LQ�
UHVSRQVH�WR�FKDQJHV��7KDW�LV��ZKHQ�D�SLHFH�RI�LQIRUPDWLRQ�LV�WR�EH�SUHVHQWHG��LWV�YLHZ�PXVW�DUULYH�RQ�
VFUHHQ�TXLFNO\�DQG�UHPDLQ�UHVSRQVLYH�WR�WKH�XVHU·V�PDQLSXODWLRQV�DV�ZHOO�DV�IDLWKIXO�WR�WKH�GDWD�LQ�WKH�
5')�VWRUH��

)RUWXQDWHO\��WKH�WUDQVIRUPDWLRQ�SLSHOLQH�KDV�DOUHDG\�EHHQ�GLYLGHG�LQWR�FRPSRQHQWV�E\�RXU�YDULRXV�
DEVWUDFWLRQV��7KHVH�FRPSRQHQWV�FDQ�EH�RSWLPL]HG�LQGLYLGXDOO\�GHSHQGLQJ�RQ�WKHLU�QDWXUHV��)RU�
H[DPSOH��8,�HOHPHQWV�GHDO�PRUH�ZLWK�GHYLFH�,�2�WKDQ�ZLWK�WKH�5')�VWRUH��WKH\�VKRXOG�EH�RSWLPL]HG�
LQ�-DYD�VR�WKDW�WKH\�UHPDLQ�UHVSRQVLYH�WR�PDQLSXODWLRQV�E\�WKH�XVHU��9LHZ�SURGXFHUV��RQ�WKH�RWKHU�
KDQG��ZRUN�DOPRVW�VROHO\�ZLWK�5')��WKH\�VKRXOG�EH�ZULWWHQ�LQ�$GHQLQH�IRU�WKH�FRQYHQLHQFH�RI�8,�
GHVLJQHUV��

2XU�GHFLVLRQ�WR�SHUVLVW�YLHZ�UHTXHVWV��UHQGHULQJ�UHTXHVWV��DQG�GDWD�UHTXHVWV�LQ�WKH�5')�VWRUH�IRU�WKH�
SXUSRVH�RI�UHWDLQLQJ�XVHUV·�SUHIHUHQFHV�LV�DOVR�DQ�RSWLPL]DWLRQ��VXFK�SHUVLVWHQFH�LV�D�IRUP�RI�FDFKLQJ�
WKDW�DYRLGV�WKH�QHHG�WR�UHJHQHUDWH�ZKHQ�D�YLHZ�UHTXHVW�LV�LVVXHG�PRUH�WKDQ�RQFH��

,Q�RWKHU�FDVHV��QRW�SHUVLVWLQJ�GDWD�LQ�WKH�5')�VWRUH�LV�DQ�RSWLPL]DWLRQ��)RU�H[DPSOH��GDWD�SURGXFHUV�
DOORZ�GDWD�WR�EH�FKDQQHOHG�GLUHFWO\�LQWR�8,�HOHPHQWV�DQG�YLHZ�SURGXFHUV�UDWKHU�WKDQ�EHLQJ�VHULDOL]HG�
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ILUVW�LQWR�WKH�5')�VWRUH��$V�D�FRQVHTXHQW��WKH�VWRUH�FRQWDLQV�OHVV�GDWD�DQG�IXQFWLRQV�PRUH�TXLFNO\��2I�
FRXUVH��LI�WKH�FRPSXWDWLRQ�GRQH�E\�D�GDWD�SURGXFHU�LV�FRPSOLFDWHG�DQG�WLPH�FRQVXPLQJ��WKH�GDWD�
SURGXFHU�KDV�D�FKRLFH�RI�FDFKLQJ�WKH�UHVXOW�LQ�WKH�VWRUH��

7KHVH�RSWLPL]DWLRQV�FDXVH�VRPH�FRGH�WR�EH�LQ�-DYD�DQG�VRPH�FRGH�WR�EH�LQ�$GHQLQH��DQG�VRPH�GDWD�
WR�EH�LQ�5')�DQG�VRPH�GDWD�WR�EH�PHPEHUV�RI�OLYH�-DYD�REMHFWV��7KLV�GLFKRWRP\�FDOOV�IRU�D�K\EULG�
FRPSRQHQW�DUFKLWHFWXUH�ZKLFK�LV�WKH�WRSLF�RI�WKH�QH[W�FKDSWHU��
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&+$37(5��� �
�8VHU�,QWHUIDFH�)UDPHZRUN�
,PSOHPHQWDWLRQ�

*LYHQ�DOO�RI�WKH�GHVLJQ�UDWLRQDOHV�GLVFXVVHG�LQ�WKH�SUHYLRXV�FKDSWHU��,�QRZ�GHOYH�LQWR�WKH�
LPSOHPHQWDWLRQ�GHWDLOV�RI�WKH�+D\VWDFN�8,�IUDPHZRUN��)LUVW��WKH�FRPSRQHQW�DUFKLWHFWXUH�RI�WKH�
IUDPHZRUN�LV�GHVFULEHG��7KHQ�WKH�LPSOHPHQWDWLRQV�RI�WKH�WKUHH�DEVWUDFWLRQV�IRU�YLHZ��UHQGHULQJ��DQG�
GDWD�FRPSXWDWLRQV�DUH�H[SODLQHG��)LQDOO\��WKH�XQLIRUP�VXSSRUW�IRU�GLUHFW�PDQLSXODWLRQ�LQ�+D\VWDFN�LV�
GLVFXVVHG��

���� &RPSRQHQW�$UFKLWHFWXUH�
7KH�WUDQVIRUPDWLRQ�SURFHVV�HPSOR\HG�WR�WXUQ�LQIRUPDWLRQ�LQ�LQWHUQDO�UHSUHVHQWDWLRQV�WR�H[WHUQDO�
YLHZV�LQYROYHV�VHYHUDO�FRGH�FRPSRQHQWV�WKDW�SHUIRUP�WKH�DFWXDO�WUDQVIRUPDWLRQV��7KH�FRGH�
FRPSRQHQWV�DUH�FDOOHG�HYDOXDWRUV�ZKLOH�WKH�LQIRUPDWLRQ�EHLQJ�WUDQVIRUPHG�DUH�FDOOHG�SUHVFULSWLRQV��
7DEOH���OLVWV�DOO�WKH�W\SHV�RI�SUHVFULSWLRQ�DQG�HYDOXDWRU�HQFRXQWHUHG�WKXV�IDU��

7DEOH����6SHFLILF�W\SHV�RI�SUHVFULSWLRQ�DQG�HYDOXDWRU�
3UHVFULSWLRQ� (YDOXDWRU�
9LHZ�UHTXHVW� 9LHZ�SURGXFHU�
'DWD�UHTXHVW� 'DWD�SURGXFHU�
5HQGHULQJ�UHTXHVW� 5HQGHULQJ�SURGXFHU���8,�HOHPHQW�
�
(YDOXDWRUV�QHHG�WR�EH�ORFDWHG�G\QDPLFDOO\�EDVHG�RQ�WKH�QDWXUH�RI�WKH�SUHVFULSWLRQV�WKH\�DUH�WR�
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WUDQVIRUP��DQG�WKHQ�ORDGHG�IRU�LQYRFDWLRQ��H[HFXWHG��DQG�HYHQWXDOO\�GLVSRVHG��7KH�PDQDJHPHQW�RI�
WKHVH�HYDOXDWRUV�FDOOV�IRU�D�FRPSRQHQW�DUFKLWHFWXUH��

7KHUH�DUH�WKUHH�UHTXLUHPHQWV�IRU�WKH�FRPSRQHQW�DUFKLWHFWXUH��

��� ,W�PXVW�EH�H[WHQVLEOH�LQ�WKDW�QHZ�HYDOXDWRUV�FDQ�EH�HDVLO\�DGGHG��

��� ,W�PXVW�EH�DEOH�WR�GHDO�ZLWK�ERWK�-DYD�HYDOXDWRUV�DQG�$GHQLQH�HYDOXDWRUV��

��� ,W�PXVW�EH�DEOH�WR�NHHS�FHUWDLQ�HYDOXDWRUV�DOLYH�DIWHU�WKH\�KDYH�SHUIRUPHG�WKH�QHHGHG�
WUDQVIRUPDWLRQV��VR�WKDW�UHDSSOLFDWLRQV�RI�WKRVH�WUDQVIRUPDWLRQV�FDQ�EH�FDUULHG�RXW�TXLFNO\�
VKRXOG�WKHUH�EH�DQ\�FKDQJH�DIIHFWLQJ�WKHP��

7R�PHHW�WKH�ILUVW�UHTXLUHPHQW��HYDOXDWRUV�DUH�UHJLVWHUHG�LQ�WKH�5')�VWRUH��7KDW�LV��WKHLU�GHVFULSWLRQV�
�H�J��KRZ�WR�LQYRNH�WKHP��ZKDW�W\SHV�RI�SUHVFULSWLRQ�WKH\�RSHUDWH�RQ��DUH�GHVFULEHG�LQ�5')��7R�
LQFRUSRUDWH�QHZ�HYDOXDWRUV��RQH�DGGV�WKHLU�PHWDGDWD�LQWR�WKH�5')�VWRUH�DQG�PDNHV�VXUH�WKDW�WKHLU�
SURJUDPPDWLF�UHDOL]DWLRQV��L�H��-DYD�FODVV�RU�$GHQLQH�PHWKRG��DUH�DOVR�LQ�WKH�V\VWHP��

7KH�VHFRQG�UHTXLUHPHQW�FDOOV�IRU�D�EULGJH�EHWZHHQ�-DYD�DQG�$GHQLQH��:H�LPSOHPHQW�WKLV�EULGJH�
WKURXJK�D�JHQHULF�-DYD�FODVV�WKDW�FDQ�EH�SDUDPHWHUL]HG�ZLWK�DQ�$GHQLQH�PHWKRG�WR�FDOO��7KLV�FKRLFH�
HQVXUHV�WKDW�DOO�HYDOXDWRUV�DUH�IXQGDPHQWDOO\�LPSOHPHQWHG�LQ�-DYD��VR�WKDW�WKH\�FDQ�DOO�EH�PDQDJHG�LQ�
WKH�VDPH�PDQQHU��

7KH�WKLUG�UHTXLUHPHQW�GHPDQGV�HYDOXDWRUV�WR�EH�LQFDUQDWHG�DV�OLYH�-DYD�REMHFWV��DV�RSSRVHG�WR�-DYD�
PHWKRGV��VR�WKDW�WKH\�FDQ�UHPDLQ�DOLYH�XQWLO�H[SOLFLWO\�GLVSRVHG�RI��$V�D�FRQVHTXHQFH��WKHUH�QHHGV�WR�
EH�D�-DYD�LQWHUIDFH�IRU�LQLWLDOL]LQJ�DQG�GLVSRVLQJ�HYDOXDWRUV��

������ 5HJLVWUDWLRQ�RI�(YDOXDWRUV�
6R�WKDW�WKH�8,�IUDPHZRUN�FDQ�V\VWHPDWLFDOO\�ORRN�XS�DQ�HYDOXDWRU�JLYHQ�D�SUHVFULSWLRQ��WKH�PDSSLQJV�
EHWZHHQ�HYDOXDWRUV�DQG�SUHVFULSWLRQV�PXVW�EH�GHVFULEHG�LQ�D�VWDQGDUG�ZD\��7KLV�LV�GRQH�E\�XVLQJ�D�
FRPPRQ�SUHGLFDWH�WR�DVVHUW�IRU�HDFK�HYDOXDWRU�WKH�W\SHV�RI�SUHVFULSWLRQ�WKDW�LW�FDQ�XQGHUVWDQG��:H�
XVH�WKH�SUHGLFDWH� 7�Ä�7�8�/F>I.�,�8"B"5�/�)	��0	/�)�H"0	(�9�-�(�7�8":"<�9�/ �IRU�WKLV�SXUSRVH��+HUH�DUH�H[DPSOHV�RI�WKH�
PHWDGDWD�XVHG�WR�GHVFULEH�YDULRXV�HYDOXDWRUV��
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1RWH�WKDW�HDFK�HYDOXDWRU�LV��

��� UHIHUUHG�WR�E\�D�85,���

��� GHFODUHG�WR�EH�RI�W\SH� 7�Ä�7�8�/L>�g�K�,�5�C�,�-�7"0 �DQG�RI�D�VSHFLILF�W\SH���

��� LQGLFDWHG�WR�KDQGOH�SUHVFULSWLRQV�RI�DW�OHDVW�RQH�W\SH�XVLQJ�WKH�
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��� OLQNHG�WR�DQ�LPSOHPHQWDWLRQ�-DYD�FODVV��

3UHVFULSWLRQV�WKHPVHOYHV�DUH�GHVFULEHG�LQ�PHWDGDWD�DV�PHQWLRQHG�EHIRUH��+HUH�DUH�D�IHZ�H[DPSOHV��
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0�B32'>G-�<�9�/ �DQG�D�EDFNZDUG�SUHGLFDWH� 7�Ä�7�8�/F>I.�,�8"B"5�/�)	��0	/�)�H"0	(�9�-�(�7�8":"<�9�/ ��:H�FDQ�H[SUHVV�WKLV�
FRPSXWDWLRQ�LQ�$GHQLQH�DV�D�TXHU\�WR�WKH�5')�VWRUH�DV�IROORZV��

�

§&:"/�S�-Q-�7 0	/�8"B"/"0�§

)�5�(	B"/F>G-�/�S�-

0�B32'>G-�<�9�/

)�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�-

7�Ä�7�8�/F>I.�,�8"B"5�/�)	��0	/�)�H"0	(�9�-�(�7�8":"<�9�/

>G-�/�S�-�½3N�g"5�/&4�/�8�-

§�-"0�C�/3§

)�5�(	B"/F>�2�7�8�-	T"7�5	B

>G,	6"/�8"B"/"0	(�8�a	6"/�v�C�/�)�-

7�Ä�7�8�/F>�6"/�8"B"/"0	(�8�a	6"/�v�C�/�)�-
�

7�Ä�7�8�/F>M��0	/�)�H"0	(�9�-�(�7�8
�

0�B32	)�>�)�C	@��"5�,�)�)�132
�

0�B32	)�>�)�C	@��"5�,�)�)�132
�
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¦R-�C	9�5�/±_²v�C�/"0	<	g	S�-"0	,�H�-VU
>G,	6"/�8"B"/"0	(�8�a	6"/�v�C�/�)�- 0�B32'>G-�<�9�/ ³�-�<�9�/
³�/�K�,�5�C�,�-�7"0 7�Ä�7�8�/F>I.�,�8"B"5�/�)	��0	/�)�H"0	(�9�-�(�7�8":"<�9�/ ³�-�<�9�/� ­ _¬³�-�<�9�/ª³�/�K�,�5�C�,�-�7"0 d�d

¦R/�K�,�5�C�,�-�7"0f-�C	9�5�/tsG¨�u

7KH� v�C�/"0	<	g	S�-"0	,�H�- �IXQFWLRQ�LQ�WKLV�FRGH�IUDJPHQW�UHVROYHV� ³�-�<�9�/ �WR� )�5�(	B"/F>�:"/�S�-	6"/�v�C�/�)�- �DQG�
³�/�K�,�5�C�,�-�7"0 �WR� >G-�/�S�-�½3N�g"5�/&4�/�8�- ��,Q�WKH�FDVH�ZKHUH�WKHUH�LV�PRUH�WKDQ�RQH�HYDOXDWRU�FDSDEOH�RI�
XQGHUVWDQGLQJ�D�SUHVFULSWLRQ��WKH�8,�IUDPHZRUN�SLFNV�RQH�RI�WKHP�QRQ�GHWHUPLQLVWLFDOO\³WKLV�
UHVXOWV�IURP�WKH�QRQ�GHWHUPLQLVWLF�EHKDYLRU�RI� v�C�/"0	<	g	S�-�0	,�H�- ��,Q�WKH�IXWXUH��ZH�FDQ�DGG�YHUVLRQLQJ�
LQIRUPDWLRQ�WR�DOORZ�PRUH�DFFXUDWH�UHVROXWLRQ�IURP�SUHVFULSWLRQ�WR�HYDOXDWRU��

������ (YDOXDWRU�-DYD�,QWHUIDFH�
6R�WKDW�DOO�HYDOXDWRUV�RI�GLIIHUHQW�W\SHV�FDQ�EH�LQVWDQWLDWHG�DQG�GLVSRVHG�LQ�WKH�VDPH�PDQQHU�E\�WKH�
8,�IUDPHZRUN��WKH\�DUH�UHTXLUHG�WR�LPSOHPHQW�D�FRPPRQ�-DYD�LQWHUIDFH³WKH�
/	B	CED?4�(�-FDG5�H�)�DI.�,�<�)�-�,�H�J�DG7�Ä�7�8�/FD�N�g�K�,�5�C�,�-�7"0 �LQWHUIDFH��

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN�g�K�,�5�C�,�-�7"0�U
9"C	@�5�(�HWK�7�(	B (�8�(�-�(�,�5�(�Ä�/`_
N�6"O"+��"7�8�-�,�(�8�/"0Í)�7�C�0	H�/�b
�"7�8�-�/�S�- H�7�8�-�/�S�-d i

9"C	@�5�(�HWK�7�(	BQB"(�)&9�7�)�/`_ d i�

$IWHU�WKH�-DYD�FODVV�LPSOHPHQWLQJ�DQ�HYDOXDWRU�KDV�EHHQ�LGHQWLILHG�DQG�LQVWDQWLDWHG�WR�FUHDWH�DQ�
HYDOXDWRU�LQVWDQWLDWLRQ��WKDW�HYDOXDWRU�LQVWDQWLDWLRQ�LV�WKHQ�LQLWLDOL]HG�ZLWK�D�FDOO�WR�LWV�
N�g�K�,�5�C�,�-�7"0LDG(�8�(�-�(�,�5�(�Ä�/`_ d �PHWKRG��7KLV�FDOO�SURYLGHV�WKH�HYDOXDWRU�LQVWDQWLDWLRQ�ZLWK�DQ�5')�
FRQWDLQHU�WKURXJK�ZKLFK�LW�FDQ�UHWULHYH�GDWD�IURP�WKH�V\VWHP·V�LQIRUPDWLRQ�FRUSXV��DV�ZHOO�DV�D�
/	B	CED?4�(�-FDG5�H�)�DI.�,�<�)�-�,�H�J�DG7�Ä�7�8�/FD��"7�8�-�/�S�- �REMHFW�WKDW�FDSWXUHV�WKH�FRQWH[W�LQ�ZKLFK�WKH�HYDOXDWRU�
LQVWDQWLDWLRQ�KDV�EHHQ�LQVWDQWLDWHG�DQG�LV�WR�EH�XVHG��7KH�LQVWDQWLDWLRQ�UHPDLQV�DOLYH�DQG�LV�H[SHFWHG�
WR�DSSO\�DQG�UHDSSO\�LWV�WUDQVIRUPDWLRQ�XQWLO�LW�LV�H[SOLFLWO\�GLVSRVHG�ZLWK�D�FDOO�WR�LWV� B�(�)&9�7�)�/`_ d �
PHWKRG��

������ &RQWH[W�
$V�GLVFXVVHG�LQ�VHFWLRQ������FRQWH[WV�FDQ�EH�FDSWXUHG�LQ�HQYLURQPHQWV��ZKLFK�DUH�5')�PRGHOV�HDFK�
FRQWDLQLQJ�LQIRUPDWLRQ�WR�ZKLFK�DQ�HYDOXDWRU�KDV�DFFHVV��7KH�HYDOXDWRU�WULHV�WR�XQGHUVWDQG�LWV�
FRQWH[W�IURP�WKDW�LQIRUPDWLRQ��

7KHUH�DUH�WZR�ZD\V�WR�LPSOHPHQW�HQYLURQPHQWV�SURSHUO\��

��� FUHDWH�D�QHZ�5')�VWRUH�SRSXODWH�LW�ZLWK�MXVW�WKH�DFFHVVLEOH�LQIRUPDWLRQ��
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��� DSSO\LQJ�D�ILOWHU�RQ�WRS�RI�DQ�5')�VWRUH�RU�DQRWKHU�HQYLURQPHQW�WR�DGG�DFFHVVLEOH�
LQIRUPDWLRQ�DQG�UHPRYH�LQDFFHVVLEOH�LQIRUPDWLRQ��

7KH�ILUVW�PHWKRG�LV�H[SHQVLYH��FHUWDLQ�LQIRUPDWLRQ�ZLOO�EH�GXSOLFDWHG�LQ�VHYHUDO�HQYLURQPHQWV��7KH�
FRVW�RI�FRQVWUXFWLQJ�DQG�GHVWUXFWLQJ�5')�VWRUHV�LV�QRW�QHJOLJLEOH��7KH�VHFRQG�PHWKRG�DYRLGV�
GXSOLFDWLQJ�LQIRUPDWLRQ�EXW�UHTXLUHV�VRSKLVWLFDWHG�ORJLF�IRU�GLVSDWFKLQJ�TXHULHV�WKURXJK�PXOWLSOH�
OD\HUV�RI�ILOWHUV��WKLV�FRXOG�UHVXOW�LQ�VSHHG�LPSHGLPHQW��

/HW�XV�QRWH�WKDW�LQ�WKH�SK\VLFDO�ZRUOG��ZKDW�D�SHUVRQ�VHHV�GHSHQGV�RQ�ZKHUH�WKH�SHUVRQ�VWDQGV��
/LNHZLVH��ZH�FDQ�FRQWURO�ZKDW�DQ�HYDOXDWRU�VHHV�E\�WHOOLQJ�LW�´ZKHUH�WR�VWDQGµ�LQ�WKH�5')�VWRUH��L�H��
ZKLFK�QRGH�V��LQ�WKH�5')�VWRUH�WR�VWDUW�DQDO\]LQJ�IURP��7KLV�PHWKRG�GRHV�QRW�OLPLW�ZKDW�DQ�
HYDOXDWRU�FDQ�VHH��MXVW�KRZ�LW�VHHV�WKH�GDWD�LQ�WKH�VWRUH��

7KH� �"7�8�-�/�S�- �REMHFW�LQ�WKH�PHWKRG� N�g�K�,�5�C�,�-�7"0LDG(�8�(�-�(�,�5�(�Ä�/`_ d �PRGHOV�WKH�FRQWH[W�RI�DQ�HYDOXDWRU�
H[DFWO\�E\�VSHFLI\LQJ�SRLQWV��L�H��5')�QRGHV��LQ�WKH�5')�VWRUH�ZKHUH�WKH�HYDOXDWRU�FDQ�VWDUW�LQ�LWV�
VHDUFK�IRU�LQIRUPDWLRQ�GHVFULELQJ�LWV�FRQWH[W��7KHVH�SRLQWV�DUH�YDOXHV�RI�YDULDEOHV�LQ�WKH� �"7�8�-�/�S�- �
REMHFW��

9DULDEOHV�LQ�D� �"7�8�-�/�S�- �REMHFW�FDQ�KDYH�YDOXHV�WKDW�DUH�85,V��7KHVH�85,�YDOXHV�HIIHFWLYHO\�SRLQW�LQWR�
WKH�5')�VWRUH�DV�,�KDYH�MXVW�GLVFXVVHG��9DOXHV�FDQ�DOVR�EH�-DYD�REMHFWV�WKDW�HQFDSVXODWH�LQIRUPDWLRQ�
IRU�VRPH�UHDVRQV�QRW�VHULDOL]HG�LQWR�5')��)RU�H[DPSOH��V\VWHP�IRQW�KDQGOHV�DQG�FRORU�KDQGOHV�FDQ�
EH�VSHFLILHG�LQ�WKH� �"7�8�-�/�S�- �REMHFW�RI�D�8,�HOHPHQW��WKHVH�KDQGOHV�FDQQRW�EH�VHULDOL]HG�LQWR�5')��
2WKHU�SLHFHV�RI�LQIRUPDWLRQ��VXFK�DV�WHPSRUDU\�UHVXOWV�RI�FDOFXODWLRQV�QHHGHG�IRU�ZUDSSLQJ�WH[W�LQ�
SDUDJUDSKV��FDQ�EH�VHULDOL]HG�EXW�DUH�EHWWHU�NHSW�LQ�OLYH�-DYD�REMHFWV�IRU�IUHTXHQW�DFFHVV��

�"7�8�-�/�S�- �REMHFWV�DOVR�PLPLF�5')�VWRUH�ILOWHUV�E\�FKDLQLQJ�WKHPVHOYHV�WRJHWKHU�LQ�D�WUHH�OLNH�IDVKLRQ��
9DULDEOHV�RI�D�QRGH�LQ�WKH�WUHH�DUH�LQKHULWHG�E\�LWV�GHVFHQGHQW�QRGHV��

&XUUHQWO\�� �"7�8�-�/�S�- �REMHFWV�DUH�PRVWO\�XVHG�IRU�SDVVLQJ�LQLWLDOL]DWLRQ�SDUDPHWHUV�WR�HYDOXDWRUV��7KHVH�
SDUDPHWHUV�DUH�DFWXDOO\�WKH�VWDUWLQJ�SRLQWV�DW�ZKLFK�DQ�HYDOXDWRU�FDQ�VWDUW�DQDO\]LQJ�LWV�FRQWH[W��0RUH�
VSHFLILFDOO\��HDFK� �"7�8�-�/�S�- �REMHFW�FRQWDLQV�WKH�YDULDEOHV�QDPHG�´HYDOXDWRUµ DQG�´SUHVFULSWLRQµ�WKDW�
LGHQWLI\�UHVSHFWLYHO\�WKH�HYDOXDWRU�DQG�WKH�SUHVFULSWLRQ�WKDW�WKH�HYDOXDWRU�LQVWDQWLDWLRQ�LV�WR�HYDOXDWH��
�"7�8�-�/�S�- �REMHFWV�DUH�DOVR�XVHG�WR�VWRUH�LQKHULWDEOH�VHWWLQJV�VXFK�DV�IRQWV��FRORUV��WH[W�DOLJQPHQW�
VHWWLQJV��HWF��
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���� 8,�(OHPHQWV�
(YHU\�8,�HOHPHQW�LPSOHPHQWV�WKH� /	B	CED?4�(�-FDG5�H�)�DI.�,�<�)�-�,�H�J'DG7�Ä�7�8�/FD�N�½3N�g"5�/&4�/�8�- �LQWHUIDFH��D�VXE�LQWHUIDFH�
RI� N�g�K�,�5�C�,�-�7"0 ��

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN�½3N�g"5�/&4�/�8�-Q/�S�-�/�8"B�)QN�g�K�,�5�C�,�-�7"0�U
9"C	@�5�(�HW@�7�7�5�/�,�8W��\�Z"��~�k	x	��k	Z3[`_?6"/�)�7�C�0	H�/Q/�K�/�8�-	:"<�9�/�bh1�@3n	/�H�-Q/�K�/�8�- d i
9"C	@�5�(�HRN Â ½3N� �,�8"B"5�/"0©��k�[�Î�Ï���Ð�\�Z"��~�k"m�_?�"5�,�)�)¢H�5�) d i�

������ (YHQW�3DVVLQJ�
7KH� N�½3N�g"5�/&4�/�8�- �LQWHUIDFH�SURYLGHV�D�PHFKDQLVP�IRU�SDVVLQJ�HYHQWV�WR�8,�HOHPHQWV�WKURXJK�WKH�
PHWKRG� .�,�8"B"5�/	g�K�/�8�-`_ d ��7KLV�PHWKRG�WDNHV�D�SDUDPHWHU�FDOOHG�HYHQW7\SH�WKDW�VWRUHV�WKH�W\SH�RI�HYHQW�
EHLQJ�SDVVHG��(YHQW�W\SHV�DUH�5')�FODVVHV�QDPHG�E\�85,V��H�J�� 7�Ä�7�8�/F>G/�K�/�8�-FDG7�8 ; 7�C3)�/	O�7�e"8 ���7KLV�
QDPLQJ�VFKHPH�LV�EHQHILFLDO�LQ�WZR�ZD\V��

��� $QQRWDWLRQV�FDQ�EH�PDGH�RQ�HYHQW�W\SHV�DQG�SHUVLVWHG�LQ�WKH�5')�VWRUH��H�J��D�8,�HOHPHQW�
FDQ�EH�IRUELGGHQ�WR�KDQGOH�HYHQWV�RI�D�SDUWLFXODU�W\SH�GXH�WR�VRPH�VHFXULW\�UHDVRQ���DQG�

��� (YHQWV�WKHPVHOYHV�FDQ�EH�VHULDOL]HG�LQWR�5')�DQG�DVVHUWHG�WR�EH�RI�VRPH�HYHQW�W\SHV��ZKLFK�
DUH�DOUHDG\�5')�FODVVHV�ZLWK�85,V��VXFK�VHULDOL]DWLRQ�DOORZV�HYHQWV�WR�EH�ORJJHG��HYHQW�
ORJJLQJ�SROLFLHV�FDQ�HYHQ�EH�MXVW�DQQRWDWLRQV�RQ�WKH�HYHQW�W\SHV��

������ /D\RXW�1HJRWLDWLRQ�
7KH� N�½3N�g"5�/&4�/�8�- �LQWHUIDFH�DOVR�SURYLGHV�D�PHFKDQLVP�IRU�HDFK�8,�HOHPHQW�LQVWDQWLDWLRQ�WR�QHJRWLDWH�
LWV�OD\RXW�ZLWK�LWV�LPPHGLDWH�SDUHQW�8,�HOHPHQW�LQVWDQWLDWLRQ��)LJXUH����VKRZV�WKH�KLHUDUFK\�RI�QHVWHG�
8,�HOHPHQW�LQVWDQWLDWLRQV�LQKHUHQW�LQ�WKH�WUDQVIRUPDWLRQ�WUHH�LQ�)LJXUH�����7KH�QHVWLQJ�RI�UHQGHULQJ�
UHTXHVWV�DQG�YLHZ�UHTXHVWV�GLFWDWH�KRZ�8,�HOHPHQW�LQVWDQWLDWLRQV�DUH�QHVWHG�WRJHWKHU��DQG�KRZ�WKH\�
QHJRWLDWH�ZLWK�RQH�DQRWKHU�WR�OD\�RXW�WKHLU�RXWSXWV��7KH�8,�HOHPHQW���LQVWDQWLDWLRQ�LV�WKH�WRSPRVW�
DQG�LW�LV�WKH�LPPHGLDWH�SDUHQW�RI�8,�HOHPHQW���LQVWDQWLDWLRQ�DQG�8,�HOHPHQW���LQVWDQWLDWLRQ��8,�
HOHPHQW���LQVWDQWLDWLRQ�ZLOO�QHJRWLDWH�ZLWK�ERWK�RI�WKH�RWKHU�WZR�8,�HOHPHQW�LQVWDQWLDWLRQV�WR�
FRRUGLQDWH�WKHLU�RXWSXWV��8,�HOHPHQW���LQVWDQWLDWLRQ�LQ�WXUQ�QHJRWLDWHV�ZLWK�8,�HOHPHQW���
LQVWDQWLDWLRQ��7KLV�SURFHVV�RI�OD\RXW�QHJRWLDWLRQV�LV�D�GHSWK�ILUVW�WUDYHUVDO��
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)LJXUH�����+LHUDUFK\�RI�QHVWHG�8,�HOHPHQW�LQVWDQWLDWLRQV�LQKHUHQW�LQ�D�WUDQVIRUPDWLRQ�WUHH�
$�SDUHQW�8,�HOHPHQW�LQVWDQWLDWLRQ��RU�´HOHPHQWµ�IRU�VKRUW�LQ�WKLV�GLVFXVVLRQ��VWDUWV�D�OD\RXW�
QHJRWLDWLRQ�ZLWK�D�FKLOG�HOHPHQW�E\�TXHU\LQJ�WKH�FKLOG�HOHPHQW�IRU�LWV�UHQGHULQJ�PRGH��7KHUH�DUH�WZR�
PRGHV��EORFN�DQG�LQOLQH��$Q�HOHPHQW�FDQ�UHQGHU�LQ�EORFN�PRGH�LI�LW�NQRZV�KRZ�WR�UHQGHU�ZLWKLQ�D�
UHFWDQJXODU�DUHD��$Q�HOHPHQW�FDQ�UHQGHU�LQ�LQOLQH�PRGH�LI�LW�FDQ�ZUDS�LWV�LQIRUPDWLRQ�FRQWHQW�OLNH�WH[W�
DFURVV�VHYHUDO�OLQHV��

3L[HO�
EORE���

5HQGHULQJ��
UHTXHVW���

9LHZ��
SURGXFHU���

5HQGHULQJ��
UHTXHVW���

3L[HO�
EORE���

9LHZ��
UHTXHVW���

9LHZ�
UHTXHVW���

9LHZ�
SURGXFHU���

5HQGHULQJ��
UHTXHVW���

3L[HO�
EORE���

5HQGHULQJ��
UHTXHVW���

3L[HO�
EORE���

8,��
HOHPHQW���
LQVWDQWLDWLRQ�

8,��
HOHPHQW���
LQVWDQWLDWLRQ�

8,��
HOHPHQW���
LQVWDQWLDWLRQ�

8,��
HOHPHQW���
LQVWDQWLDWLRQ�
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7KH�UHQGHULQJ�FDSDELOLW\�RI�DQ�HOHPHQW�LV�HQFDSVXODWHG�LQ�D�-DYD�REMHFW�RI�W\SH�
/	B	CED?4�(�-FDG5�H�)�DI.�,�<�)�-�,�H�J�DG7�Ä�7�8�/FD�N Â ½3N� �,�8"B"5�/"0 �WKDW�WKH�HOHPHQW�FDQ�SURYLGH��7KHUH�DUH�WZR�VXE�
LQWHUIDFHV�RI� N Â ½3N� �,�8"B"5�/"0 �WKDW�VSHFLDOL]H�WKH�UHQGHULQJ�FDSDELOLW\�RI�DQ�HOHPHQW�LQWR�WKH�WZR�UHQGHULQJ�
PRGHV��7KH\�DUH� N�T"5�7�H�J Â ½3N� ",�8"B"5�/"0 �DQG� N�N�8�5�(�8�/ Â ½3N� �,�8"B"5�/"0 ��

%\�VSHFLI\LQJ�HLWKHU�LQWHUIDFH�LQ�D�FDOO�WR�D�FKLOG�HOHPHQW·V� N�½3N�g"5�/&4�/�8�-FDGa�/�- Â ½3N� �,�8"B"5�/"0t_ d ��D�SDUHQW�
HOHPHQW�FDQ�UHWULHYH�WKH�UHQGHULQJ�FDSDELOLW\�LQ�D�SDUWLFXODU�PRGH�RI�WKDW�FKLOG�HOHPHQW��7KH�UHVXOW�
PD\�EH�QXOO�LI�WKH�FKLOG�HOHPHQW�FDQQRW�UHQGHU�LQ�WKDW�PRGH��7KH�SDUHQW�HOHPHQW�FDQ�DOVR�SDVV�LQ�D�
QXOO�WR�WKH�PHWKRG� a�/�- Â ½3N� �,�8"B"5�/"0t_ d �WR�UHWULHYH�WKH�UHQGHULQJ�FDSDELOLW\�LQ�WKH�GHIDXOW�PRGH�RI�WKH�
FKLOG�HOHPHQW��

7KH�LQWHUIDFHV� N Â ½3N� �,�8"B"5�/"0 �� N�T"5�7�H�J Â ½3N� �,�8"B"5�/"0 ��DQG� N�N�8�5�(�8�/ Â ½3N� �,�8"B"5�/"0 �DUH�GHFODUHG�DV�IROORZV��

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN Â ½3N� �,�8"B"5�/"0�U
9"C	@�5�(�HWK�7�(	B ^�k�[¥Ñ�]"^	]&Ò�~�k|_ @�7�7�5�/�,�8fK�(�)�(�@�5�/ d i�

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN�T"5�7�H�J Â ½3N� �,�8"B"5�/"0f/�S�-�/�8"B�)QN Â ½3N� �,�8"B"5�/"0�U
9"C	@�5�(�HQ(�8�-W��k�[�Ð"]�Z3[�k����3]���k	Z3^	]	Y�Z3^`_ d i
9"C	@�5�(�HQ(�8�-W��k�[�Ó	k	l3[��z~�]��	Z�_ d i

9"C	@�5�(�HfT"5�7�H�J	P	H"0	/�/�83)&9�,�H�/fX	\"~�X�p3~	\�[�k�y	]�{�k|_²(�8�-¢.�(�8�-�/	B�Ê3(	B"-�.'b�(�8�-¢.�(�8�-�/	B	 �/�(�a�.�- d i
9"C	@�5�(�HfT"5�7�H�J	P	H"0	/�/�83)&9�,�H�/W��k�[���]�l"k���y	]�{�k|_ d i

9"C	@�5�(�HWK�7�(	B ^�k�[�Ô�Y�p"Z"��^`_?6"/�H�-�,�8�a�5�/ 0 d i
9"C	@�5�(�HWK�7�(	B¢�"m�\	£|_ Â � a�H d i�

9"C	@�5�(�HQ(�8�-�/"0�2�,�H�/RN�N�8�5�(�8�/ Â ½3N� �,�8"B"5�/"0f/�S�-�/�8"B�)QN Â ½3N� �,�8"B"5�/"0�U
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7KH�LQWHUIDFH� N Â ½3N� �,�8"B"5�/"0 �FRQVLVWV�RI�RQO\�RQH�PHWKRG�� )�/�-���(�)�(�@�5�/`_ d ��WKDW�DOORZV�DQ�HOHPHQW�WR�EH�
QRWLILHG�ZKHWKHU�LW�KDV�EHHQ�PDGH�YLVLEOH�RU�LQYLVLEOH��

7KH�LQWHUIDFH� N�T"5�7�H�J Â ½3N� �,�8"B"5�/"0 �FRQWDLQV�VHYHUDO�PHWKRGV�WKDW�UHWXUQ�FHUWDLQ�FKDUDFWHULVWLFV�RI�DQ�
HOHPHQW��7KH�PHWKRG� a�/�-� �(�8�-�/	B"O�(&4�/�83)�(�7�83)E_ d �WHOOV�ZKHWKHU�WKH�HOHPHQW�VKRXOG�EH�KLQWHG�ZLWK�D�
ZLGWK�VR�WKDW�LW�FDQ�FDOFXODWH�LWV�KHLJKW��RU�D�KHLJKW�VR�WKDW�LW�FDQ�FDOFXODWH�LWV�ZLGWK��RU�ERWK�D�ZLGWK�
DQG�D�KHLJKW��)RU�H[DPSOH��D�SDUDJUDSK�HOHPHQW�VKRXOG�EH�KLQWHG�ZLWK�D�ZLGWK�VR�WKDW�LW�NQRZV�KRZ�
WR�ZUDS�LWV�WH[W���7KH�VHPDQWLFV�RI�WKH�KLQWV�DUH�QRW�FOHDUO\�GHILQHG�LQ�WKH�FXUUHQW�LPSOHPHQWDWLRQ���

7KH�PHWKRG� a�/�-	:"/�S�-�¼35�(�a�8�_ d �UHWXUQV�DQ�RIIVHW�LQ�SL[HOV�LQGLFDWLQJ�KRZ�WKH�HOHPHQW�VKRXOG�EH�DOLJQHG�
ZLWK�UHVSHFW�WR�WKH�FXUUHQW�WH[W�EDVH�OLQH�VKRXOG�WKH�HOHPHQW�EH�SRVLWLRQHG�ZLWKLQ�D�SDUDJUDSK�RI�WH[W��
7KH�PHWKRG� H�,�5�H�C�5�,�-�/"P	(�Ä�/`_ d �DVNV�WKH�HOHPHQW�WR�FDOFXODWH�LWV�VL]H�JLYHQ�HLWKHU�D�KLQWHG�ZLGWK��D�
KLQWHG�KHLJKW��RU�ERWK��,I�WKH�HOHPHQW�ZDQWV�WR�EH�KLQWHG�QHLWKHU�ZLGWK�QRU�KHLJKW��WKHQ�WKH�PHWKRG�
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a�/�-"+	(�S�/	B�P	(�Ä�/`_ d �LV�FDOOHG�WR�JHW�WKH�HOHPHQW·V�GHVLUHG�VL]H��$Q�LPDJH�HOHPHQW��IRU�H[DPSOH��DOZD\V�
DVVXPHV�D�IL[HG�VL]H��7KH�PHWKRG� )�/�-	T"7�C�8"B�)E_ d �LV�XVHG�WR�QRWLI\�WKH�HOHPHQW�RI�WKH�UHFWDQJXODU�VFUHHQ�
DUHD�WKDW�LWV�SDUHQW�HOHPHQW�KDV�GHFLGHG�WR�JLYH�LW�DIWHU�WKH�OD\RXW�QHJRWLDWLRQ��7KH�PHWKRG� B�0	,�e|_ d �
WHOOV�WKH�HOHPHQW�WR�SDLQW�LWVHOI��

7KH�LQWHUIDFH� N�N�8�5�(�8�/ Â ½3N� �,�8"B"5�/"0 �FRQWDLQV�RQO\�WZR�PHWKRGV��7KH�PHWKRG� H�,�5�H�C�5�,�-�/�:"/�S�-"+	5�7�e|_ d �
WDNHV�LQ�DQ�REMHFW�RI�W\SH� N�:�/�S�-"+	5�7�e��"7�C�8�-�/"0 �>��@�WKDW�HQFDSVXODWHV�WKH�FXUUHQW�WH[W�ZUDSSLQJ�VHWWLQJV�
RI�WKH�SDUHQW�HOHPHQW��7KH�FKLOG�HOHPHQW�XVHV�WKLV� N�:"/�S�-�+	5�7�e��"7�C�8�-�/"0 �REMHFW�WR�GHWHUPLQH�KRZ�WR�
EUHDN�XS�LWV�LQIRUPDWLRQ�FRQWHQW�LQWR�´WH[W�VSDQVµ��$IWHU�WKH�SDUHQW�HOHPHQW�KDV�QHJRWLDWHG�ZLWK�DOO�
RI�LWV�FKLOG�HOHPHQWV��LW�DGMXVWV�WKHVH�WH[W�VSDQV�WR�WDNH�LQWR�DFFRXQW�WH[W�EDVH�OLQH�DOLJQPHQWV��DQG�
YHUWLFDO�DQG�KRUL]RQWDO�DOLJQPHQWV��,W�WKHQ�FDOOV�RQ�HDFK�FKLOG�HOHPHQW·V�PHWKRG�
N�N�8�5�(�8�/ Â ½3N� �,�8"B"5�/"0LD�B�0	,�e|_ d �JLYLQJ�EDFN�WKH�FKLOG�HOHPHQW·V�WH[W�VSDQV��

���� 9LHZ�3URGXFHUV�
$OWKRXJK�VHFWLRQ�������OLVWV�D�GLYHUVLW\�RI�YLHZ�UHTXHVW�VSHFLILFDWLRQV��FXUUHQWO\�WKH�8,�IUDPHZRUN�FDQ�
RQO\�KDQGOH�VSHFLILFDWLRQV�IRU�YLHZ�FODVVHV��5DWKHU�WKDQ�PRGHOLQJ�YLHZV·�FKDUDFWHULVWLFV�H[SOLFLWO\��ZH�
FODVVLI\�YLHZV�LQWR�FODVVHV��DQG�VSHFLI\�LQ�YLHZ�UHTXHVWV�ZKLFK�FODVVHV�WR�EH�XVHG��7KLV�GHFLVLRQ�
FRPSURPLVHV�WKH�H[SUHVVLYHQHVV�RI�GHVFULELQJ�YLHZ�UHTXHVWV�IRU�D�VLPSOHU�LQLWLDO�LPSOHPHQWDWLRQ��
:KHQ�ZH�XQGHUVWDQG�KRZ�YLHZV·�FKDUDFWHULVWLFV�FDQ�EH�PRGHOHG��ZH�ZLOO�LQFRUSRUDWH�WKHP�LQWR�WKH�
IUDPHZRUN��

7KHUH�LV�FXUUHQWO\�RQH�JHQHULF�YLHZ�SURGXFHU�WKDW�FDQ�WUDQVODWH�D�YLHZ�UHTXHVW�GHPDQGLQJ�D�VXSHU�
YLHZ�FODVV�LQWR�D�YLHZ�UHTXHVW�GHPDQGLQJ�WKH�PRVW�VSHFLILF�YLHZ�FODVV�VXLWDEOH�IRU�SUHVHQWLQJ�WKH�
REMHFW�WR�IRFXV�RQ��

)LJXUH����DQG�)LJXUH����LOOXVWUDWH�DQ�H[DPSOH�RI�WKLV�WUDQVODWLRQ��*LYHQ�D�YLHZ�UHTXHVW�QDPHG�
>G,���(�/�e�6"/�v�C�/�)�- �RI�W\SH� 7�Ä�7�8�/L>���(�/�e�6"/�v�C�/�)�- ��WKH�8,�IUDPHZRUN�ORRNV�IRU�WKH�DSSURSULDWH�YLHZ�
SURGXFHU��ZKLFK�LV� 7�Ä�7�8�/F>�K�(	/�e3��0	7	B	C�H�/"0 ��7KLV�YLHZ�SURGXFHU�LQVSHFWV�WKH�YLHZ�UHTXHVW��ZKLFK�
GHPDQGV�D�YLHZ�RI�W\SH� 7�Ä�7�8"/F>��"(�8�/"P�C�4�4�,"0	<���(�/�e �IRU�WKH�REMHFW�QDPHG� >G,�8"132�2�(�H�/ ��$�YLHZ�RI�WKDW�W\SH�
LV�VXSSRVHGO\�UHQGHUHG�DV�D�OLQH�ZLWK�VXPPDU\�LQIRUPDWLRQ��7KH�YLHZ�SURGXFHU�WKHQ�LQVSHFWV�WKH�W\SH�
KLHUDUFK\�RI� >G,�8"132�2�(�H�/ �DQG�ILQGV�WKDW�WKH�PRVW�VSHFLILF�W\SH�WKDW�KDV�D�UHJLVWHUHG�YLHZ�FODVV�ZKLFK�LV�D�
VXEFODVV�RI� 7�Ä�7�8�/F>��"(�8�/"P�C�4�4�,�0	<���(�/�e �LV� >��"7�H�,�-�(�7�8 ��7KH�YLHZ�FODVV�UHJLVWHUHG�IRU� >��"7�H�,�-	(�7�8 ��
>��"7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e ��RYHUULGHV�WKH�SHUVSHFWLYH�FODVV� 7�Ä�7�8�/F>��"(�8�/"P�C�4�4�,"0	<���(�/�e �UHJLVWHUHG�E\�
GHIDXOW�IRU�DOO�WKLQJV��
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)LJXUH�����5HVROYLQJ�D�VXSHU�FODVV�YLHZ�UHTXHVW�WR�D�YLHZ�FODVV�
1RWH�WKDW�WKH�8,�GHVLJQHU�ZKR�VSHFLILHV�WKH�YLHZ�UHTXHVW�GRHV�QRW�QHHG�WR�NQRZ�ZKDW�W\SH�
>G,�8"132�2�(�H�/ �LV��QRU�ZKDW�FODVV�RI�YLHZ�LV�VXLWDEOH�IRU�VKRZLQJ�LW�LQ��6KH�RQO\�QHHGV�WR�GHFLGH�WKDW�WKH�
YLHZ�VKRXOG�EH�D�OLQH�VXPPDU\�DQG�WKH�UHVW�LV�KDQGOHG�E\�WKH�8,�IUDPHZRUN��)RU�WKLV�UHDVRQ�WKH�
WUDQVODWLRQ�IURP�D�VXSHU�YLHZ�FODVV�WR�D�VSHFLILF�YLHZ�FODVV�LV�YHU\�LPSRUWDQW��

,Q�RUGHU�IRU�D�YLHZ�RI�W\SH� >I�"7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e �IRFXVLQJ�RQ� >G,�8"132�2�(�H�/ �WR�EH�SUHVHQWHG��WKH�
7�Ä�7�8�/F>�K�(�/�e3��0	7	B	C�H�/"0 �LVVXHV�D�VSHFLILF�FODVV�YLHZ�UHTXHVW�IRU�LW��6SHFLILFDOO\��DV�VKRZQ�LQ�)LJXUH�����WKH�
YLHZ�SURGXFHU�JHQHUDWHV�D�YLHZ�UHTXHVW�RI�W\SH� >��"7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e�6"/�v�C�/�)�- �IRFXVLQJ�RQ�
>G,�8"132�2�(�H�/ ��7KLV�LV�EHFDXVH�YLHZV�RI�W\SH� >��"7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e �DUH�SURGXFHG�E\�WKH�YLHZ�
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)LJXUH�����*HQHUDWLQJ�D�VSHFLILF�FODVV�YLHZ�UHTXHVW�IURP�D�YLHZ�FODVV�
7KH�QHZO\�JHQHUDWHG�YLHZ�UHTXHVW�FDQ�WKHQ�EH�WUDQVODWHG�E\�WKH�YLHZ�SURGXFHU�
>G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 �LQWR�UHQGHULQJ�UHTXHVWV�RU�PRUH�YLHZ�UHTXHVWV��6LQFH�
>G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 �GHDOV�PRVWO\�ZLWK�5')��LW�LV�FRQYHQLHQW�WR�FRGH�LW�LQ�$GHQLQH��
+HUH�LV�D�VDPSOH�FRGH�IRU�WKLV�YLHZ�SURGXFHU��
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:KHQ�WKH�8,�IUDPHZRUN�ORFDWHV� >G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 �DQG�ILQGV�LWV�LPSOHPHQWDWLRQ�
-DYD�FODVV� ¼�B"/�8�(�8�/	g	8�H�7	B"/	B���(	/�e3��0	7	B	C�H�/"0 ��WKH�IUDPHZRUN�LQVWDQWLDWHV�DQ�REMHFW�RI�W\SH�
¼�B"/�8�(�8�/	g	8�H�7	B"/	B���(�/�e3��0	7	B	C�H�/"0 �DQG�LQLWLDOL]HV�LW�ZLWK�D� �"7�8"-�/�S�- �REMHFW�LQ�ZKLFK�WKH�SURSHUW\�
7�Ä�7�8�/F>�930	/�)�H"0	(�9�-�(�7�8 �LV�ERXQG�WR�WKH�YLHZ�UHTXHVW·V�85,��DQG�WKH�SURSHUW\� 7�Ä�7�8�/F>G/�K�,�5�C�,�-�7"0 �LV�ERXQG�
WR� >G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 ��7KH� ¼�B"/�8�(�8�/	g	8�H�7�B"/	B���(�/�e3��0	7	B	C�H�/"0 �REMHFW�UHWULHYHV�WKH�
DWWULEXWH� 7�Ä�7�8�/F>G,	B"/�8�(�8�/ ; /�-�."7	B �IURP� >G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 �DQG�LQYRNHV�WKH�UHWXUQHG�
PHWKRG�� >�930	7	B	C�H�/	�"7�H�,�-�(�7�8"��(�8�/"P�C�4�4�,"0	<���(�/�e ��SDVVLQJ�LQ�WKH�YLHZ�UHTXHVW·V�85,��7KH�$GHQLQH�PHWKRG�
JHWV�WKH�IRFXV�REMHFW·V�85,��L�H��WKH�ORFDWLRQ·V�85,��IURP�WKH�YLHZ�UHTXHVW�DQG�IRUPXODWHV�D�UHQGHULQJ�
UHTXHVW�DQG�D�GDWD�UHTXHVW��7KH�GDWD�UHTXHVW�VSHFLILHV�KRZ�WR�FRPSXWH�WKH�WLWOH�RI�WKH�ORFDWLRQ�DQG�
WKH�UHQGHULQJ�UHTXHVW�VSHFLILHV�KRZ�WR�SDLQW�WKH�WLWOH��

1RWH�WKDW�WKHUH�DUH�WZR�GLIIHUHQW�YLHZ�UHTXHVWV�LQ�WKLV�H[DPSOH��RQH�VSHFLI\LQJ�D�VXSHU�FODVV�RI�WKH�
YLHZ�GHVLUHG�DQG�RQH�VSHFLI\LQJ�D�VSHFLILF�FODVV�RI�WKH�YLHZ�GHVLUHG��%RWK�DUH�SHUVLVWHG�LQ�WKH�5')�
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WKH�RIILFH�QDPHG�E\� >G,�8"132�2�(	H�/ �EH�VKRZQ�QRW�DV�D�OLQH�VXPPDU\�EXW�DV�DQ�LFRQ��WKLV�FKDQJH�VKRXOG�EH�
VDYHG�LQ�WKH�ILUVW�YLHZ�UHTXHVW��$W�WKH�VDPH�WLPH��WKH�XVHU�FRXOG�DOVR�FXVWRPL]H�WKH�OLQH�VXPPDU\�
YLHZ�RI� >G,�8"132�2�(�H�/ �E\�LQVHUWLQJ�LQWR�WKH�VHFRQG�YLHZ�UHTXHVW�VSHFLILFDWLRQV�WKDW�WKH�
>G5�7�H�,�-�(�7�8"�"(�8�/"P�C�4�4�,"0	<���(�/�e3��0	7	B	C�H�/"0 �XQGHUVWDQGV��
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7KH�FOLHQW�RI�D�GDWD�SURGXFHU�LQVWDQWLDWLRQ�FDQ�DOVR�DFWLYHO\�XVH�WKH�GDWD�SURGXFHU�LQVWDQWLDWLRQ�E\�
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LQ�WKH�DUJXPHQW� H�.�,�8�a�/	:"<�9�/ �DQG�ZLWK�WKH�GHWDLOV�JLYHQ�LQ�WKH�DUJXPHQW� H�.�,�8�a�/ ��7KH�UHTXHVW�PD\�RU�
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FRGH�IUDJPHQWV�H[HFXWH�RQFH�DQG�WHUPLQDWH��



�
�

� ����
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6HFWLRQ�����SRLQWV�RXW�WKDW�WKH�V\VWHPDWLF�PDQQHU�LQ�ZKLFK�WKH�+D\VWDFN�8,�IUDPHZRUN�SLHFHV�
WRJHWKHU�WKH�8,�WKURXJK�WKH�YLHZ�DEVWUDFWLRQ�DOORZV�V\VWHPDWLF�DQG�XQLIRUP�VXSSRUW�RI�GLUHFW�
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WR�GHWHUPLQH�ZKHQ�DQ�RSHUDWLRQ�LV�DSSURSULDWH��L�H��DSSOLFDEOH��ZH�DGG�PHWDGDWD�GHVFULELQJ�LWV�
DSSOLFDELOLW\��&XUUHQWO\��WKH�DSSOLFDELOLW\�RI�DQ�RSHUDWLRQ�LV�GHWHUPLQHG�E\�WKH�W\SHV�DQG�YDOXHV�RI�LWV�
DFWXDO�DUJXPHQWV��7KH�W\SHV�RI�DFFHSWDEOH�DUJXPHQWV�DUH�DQQRWDWHG�RQ�WKH�IRUPDO�SDUDPHWHUV�RI�WKH�
RSHUDWLRQ���7KH�DFFHSWDEOH�YDOXHV�FDQ�EH�HQXPHUDWHG�E\�$GHQLQH�PHWKRGV��ZKLFK�DUH�QRW�GLVFXVVHG�
KHUHLQ���

7KH�IROORZLQJ�FRGH�VHJPHQW�VKRZV�DQ�RSHUDWLRQ�IRU�FOHDULQJ�FROOHFWLRQV��

,	B�BµUR>GH�7�5�5�/�H�-�(�7�8":","0	a�/�-
0�B32'>G-�<�9�/ 7�9t>M�	,"0	,&4�/�-�/"0ªi
0�B32	)�>M0	,�8�a�/ .3)�>��"7�5�5�/�H�-�(�7�8�i�

4�/�-�.�7	BÕ·�X�~�k"\�m�¸�Y"~�~�k�X"[	]	Y�Z±>GH�7�5�5�/�H�-�(�7�8":","0	a�/�-¢¦RH�7�5�5�/�H�-�(�7�83)«i
0�B32'>G-�<�9�/ 7�9t>�1�9�/"0	,�-�(�7�8�i
B"HF>G-�(�-�5�/ §&�"5�/�,"0fH�7�5�5�/�H�-�(�7�8z§ i
B"HF>�B"/�)�H"0	(�9�-�(�7�8ß§&6"/&4�7�K�/Q,�5�5QH�7�5�5�/�H�-�(�7�8W4�/&4�@�/"0")�§

2�7"0fHQ(�8RH�7�5�5�/�H�-�(�7�83)
0	/&4�7�K�/QH¢.3)�>?4�/&4�@�/"0«³¥S

7KH�QDPHG�SDUDPHWHU� >GH�7�5�5	/�H�-�(�7�8":","0	a�/�- �LQ�WKLV�H[DPSOH�KDV�WKH�UDQJH�RI�DOO�WKLQJV�RI�W\SH�
.3)�>��"7�5�5�/�H�-�(�7�8 ��,Q�RWKHU�ZRUGV��WKH�RSHUDWLRQ� >GH�5�/�,"0��"7�5�5	/�H�-�(�7�8 �FDQ�DFW�RQ�DQ\�FROOHFWLRQ�DQG�RQO\�
FROOHFWLRQV��1DPHG�DFWXDO�DUJXPHQWV�WR�RSHUDWLRQV�DUH�DOZD\V�SDVVHG�DV�VHWV��$V�D�UHVXOW��LQ�WKH�
PHWKRG� >GH�5�/�,"0��"7�5�5�/�H�-�(�7�8 ��WKH� 0	/&4�7�K�/ �VWDWHPHQW�ZRUNV�RQ�WKH�HOHPHQWV�RI�WKH� H�7�5�5�/�H	-�(�7�83) �DFWXDO�
DUJXPHQW��

:KHQHYHU�D�8,�HOHPHQW�XVHG�WR�UHQGHU�D�YLHZ�RI�D�FROOHFWLRQ�LV�ULJKW�FOLFNHG��WKH�RSHUDWLRQ�
>GH�5�/�,"0��"7�5�5�/�H�-�(�7�8 �ZLOO�EH�DXWRPDWLFDOO\�OLVWHG�LQ�WKH�UHVXOWLQJ�FRQWH[W�PHQX��



�
�

� ����

7KH�HIIHFWV�RI�GUDJ�DQG�GURS�DUH�PRGHOHG�DV�RSHUDWLRQV�WKDW�WDNH�WZR�SDUDPHWHUV�HDFK��RQH�PDUNHG�
WR�EH�RI�W\SH� B	8"B�>GO"0	,�a"�	,"0	,&43/�-�/"0 �DQG�WKH�RWKHU� B	8"B�>GO"0	7�9��	,"0	,&4�/�-�/"0 ��+HUH�LV�DQ�H[DPSOH��

,	B�BµUR>�9�/"0")�7�8":","0	a�/�-
0�B32'>G-�<�9�/ 7�9t>M�	,"0	,&4�/�-�/"0ªi
0�B32'>G-�<�9�/ B	8"B�>GO"0	,�a"�	,"0	,&4�/�-�/"0ªi
0�B32	)�>M0	,�8�a�/ .3)�>M�	/"0")�7�8�

,	B�BµUR>?4�/�/�-�(�8�a	:","0	a�/�-
0�B32'>G-�<�9�/ 7�9t>M�	,"0	,&4�/�-�/"0ªi
0�B32'>G-�<�9�/ B	8"B�>GO"0	7�93�	,"0	,&4�/�-�/"0ªi
0�B32	)�>M0	,�8�a�/ 4�/�/�-�(�8�aF> ; /�/�-�(�8�a�

4�/�-�.�7	BÕ·�]�Z	�3]"[�k"Ó�Y&}3k�k�[	]�Z"��>?4�/�/�-�(�8�a	:","0	a�/�-¢¦W4�/�/�-�(�8�a�)V>�9�/"0")�7�8":","0	a�/�-¢¦f9�/"0")�7�83)«i
0�B32'>G-�<�9�/ 7�9t>�1�9�/"0	,�-�(�7�8�i
0�B32'>G-�<�9�/ B	8"B�>GO�j�O	1�9�/"0	,�-�(�7�8�i
B"HF>G-�(�-�5�/ §�N�8	K�(�-�/W9�/"0")�7�8R-�7�4�/�/�-�(�8�a3§ i
B"HF>�B"/�)�H"0	(�9�-�(�7�8ß§�N�8	K�(�-�/W9�/"0")�7�8R-�7�4�/�/�-�(�8�a3§

2�7"0h4�(�8W4�/�/�-�(�8�a�)
2�7"0©9«(�8f9�/"0")�7�83)
4�/�/�-�(�8�aF>G(�8	K�(�-�/�4R9

7KH�XVHU�FDQ�LQYRNH�WKLV�RSHUDWLRQ�E\�GUDJJLQJ�DQ\�YLHZ�UHSUHVHQWLQJ�D�SHUVRQ�RQWR�DQ\�YLHZ�
UHSUHVHQWLQJ�D�PHHWLQJ��7KH�UHVXOW�LV�WKDW�WKH�SHUVRQ�LV�LQYLWHG�WR�WKDW�PHHWLQJ��

,Q�WKH�IXWXUH��ZH�FDQ�LQYHVWLJDWH�RQ�KRZ�WR�GHVFULEH�WKH�DSSOLFDELOLW\�RI�DQ�RSHUDWLRQ�EDVHG�RQ�PRUH�
WKDQ�MXVW�WKH�W\SHV�DQG�QDWXUHV�RI�LWV�DFWXDO�DUJXPHQWV��)RU�H[DPSOH��ZH�FDQ�VSHFLI\�ZKLFK�VHFXULW\�
SHUPLVVLRQV�WKH�XVHU�PXVW�KDYH�WR�H[HFXWH�DQ�RSHUDWLRQ��

�
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&+$37(5��� �
�8VDJH�6FHQDULR�DQG�8VHU�6WXG\�

,Q�WKLV�FKDSWHU��,�GHVFULEH�D�XVDJH�VFHQDULR�WKDW�LOOXVWUDWHV�KRZ�WKH�VXSSRUW�IRU�LQIRUPDWLRQ�
PDQDJHPHQW�WDVNV�E\�WKH�LQIUDVWUXFWXUH�RI�DQ�HQYLURQPHQW�OHDGV�WR�D�FRKHUHQW�H[SHULHQFH�IRU�
LQWHUDFWLQJ�ZLWK�LQIRUPDWLRQ��7KDW�VFHQDULR�LV�WKHQ�XVHG�LQ�D�XVHU�VWXG\�ZKLFK�FRPSDUHV�XVHUV·�
SHUIRUPDQFH�LQ�DFKLHYLQJ�WKH�VDPH�VHW�RI�JRDOV�LQ�WZR�GLIIHUHQW�HQYLURQPHQWV��+D\VWDFN�YHUVXV�
0LFURVRIW�:LQGRZV�WRJHWKHU�ZLWK�UHOHYDQW�DSSOLFDWLRQV��7KLV�LV�D�SUHOLPLQDU\�XVHU�VWXG\�SXUSRVHG�WR�
SURYLGH�VRPH�TXDQWLWDWLYH�LQGLFDWLRQ�RI�WKH�+D\VWDFN�8,·V�SHUIRUPDQFH�DV�ZHOO�DV�WR�HOLFLW�TXDOLWDWLYH�
XVHU�IHHGEDFNV��

���� 3RLQWV�WR�,OOXVWUDWH�
,W�LV�YDOXDEOH�WR�VHH�WKH�H[WHQW�WR�ZKLFK�WKH�8,�IUDPHZRUN�WKDW�KDV�EHHQ�FRQVWUXFWHG�UHVROYHV�VRPH�
RI�WKH�VKRUWFRPLQJV�VHHQ�LQ�H[LVWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV�DV�OLVWHG�LQ�
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7DEOH���RQ�SDJH�����,Q�SDUWLFXODU��,�ZRXOG�OLNH�WR�LOOXVWUDWH�WKH�IROORZLQJ�SRLQWV�WKURXJK�D�XVDJH�
VFHQDULR��

��� 7KH�DVVRFLDWLYH�EURZVLQJ�SDUDGLJP��XVLQJ�K\SHUOLQNV��WRJHWKHU�ZLWK�WKH�FDSDELOLW\�WR�PRGHO�
SLHFHV�RI�LQIRUPDWLRQ�ODUJH�DQG�VPDOO�DV�ILUVW�FODVV�REMHFWV�\LHOG�D�FRQFHSWXDOO\�VLPSOHU�EXW�
PRUH�YHUVDWLOH�PHFKDQLVP�IRU�ORFDWLQJ�LQIRUPDWLRQ�DV�FRPSDUHG�WR�FRQYHQWLRQDO�8,�URXWHV�
PDGH�XS�RI�ZLGJHWV�VXFK�DV�PHQXV�DQG�GLDORJ�ER[HV��:KLOH�WKH�DVVRFLDWLYH�EURZVLQJ�
SDUDGLJP�KDV�EHHQ�ZLGHO\�XVHG�IRU�WKH�:HE��LW�KDV�QRW�EHHQ�H[SORUHG�LQ�GHSWK�DV�DQ�
DOWHUQDWLYH�IRU�EURZVLQJ�HYHU\GD\�LQIRUPDWLRQ�VXFK�DV�H�PDLO�PHVVDJHV�DQG�GLJLWDO�SLFWXUH�
DOEXPV��,�ZLVK�WR�VHH�KRZ�WKLV�SDUDGLJP�IDUHV�DJDLQVW�WKH�ZLQGRZ�GLDORJ�ER[�SDUDGLJP��

��� %HFDXVH�PDQ\�WKLQJV�DUH�PRGHOHG�DV�ILUVW�FODVV�REMHFWV��XVHUV�FDQ�FUHDWH�VKRUWFXWV�WR�TXLFNO\�
UHYLVLW�WKHP��7KLV�LV�DQRWKHU�DGYDQWDJH�RI�+D\VWDFN�DV�FRPSDUHG�WR�H[LVWLQJ�HQYLURQPHQWV�
ZLWK�UHJDUGV�WR�WKH�VXSSRUW�IRU�ORFDWLQJ�LQIRUPDWLRQ��

��� 6HUYLQJ�DV�FHQWUDO�SRLQWV�ZKHUHIURP�RSHUDWLRQV�DSSOLFDEOH�RQ�REMHFWV�FDQ�EH�EURZVHG��
FRQWH[W�PHQXV�DOORZ�XVHUV�WR�HDVLO\�DVVRFLDWH�RSHUDWLRQV�DQG�WKH�REMHFWV�RQ�ZKLFK�WKH\�DFW��
DQG�PDNH�WKH�FDSDELOLWLHV�RIIHUHG�E\�WKH�V\VWHP�WUDQVSDUHQW�DQG�UHDGLO\�DYDLODEOH�WR�XVHUV��,Q�
H[LVWLQJ�HQYLURQPHQWV��ZKHUHYHU�PDQ\�REMHFWV�DUH�LQYROYHG��LW�LV�QRW�FOHDU�ZKLFK�RSHUDWLRQ�LV�
RIIHUHG�IRU�ZKLFK�REMHFW��DQG�KRZ�WR�H[KDXVWLYHO\�OLVW�DOO�RSHUDWLRQV�DYDLODEOH�IRU�D�SDUWLFXODU�
REMHFW��

��� 'UDJ�DQG�GURS�LV�D�QDWXUDO�PHFKDQLVP�IRU�LQYRNLQJ�FHUWDLQ�RSHUDWLRQV�DQG�LWV�SHUYDVLYH�
VXSSRUW�DGGV�D�IOXLGLW\�LQ�WKH�PDQLSXODWLRQV�RI�LQIRUPDWLRQ��,Q�H[LVWLQJ�HQYLURQPHQWV��GUDJ�
DQG�GURS�LV�QRW�VXSSRUWHG�XQLIRUPO\�DQG�ZKHUH�QRW�VXSSRUWHG��LV�RIWHQ�H[SHFWHG�DQG�
PLVVHG��

��� +D\VWDFN·V�VXSSRUW�IRU�LQIRUPDWLRQ�RUJDQL]DWLRQ�DW�WKH�V\VWHP�OHYHO�KDV�DGGHG�IOH[LELOLW\�DQG�
H[SUHVVLYHQHVV�LQ�WKH�ZD\V�XVHUV�RUJDQL]H�WKHLU�GDWD��,Q�SDUWLFXODU��WKLQJV�RI�GLIIHUHQW�V\VWHP�
W\SHV�FDQ�EH�RUJDQL]HG�WRJHWKHU�LQ�ZD\V�PHDQLQJIXO�WR�XVHUV��DQG�FODVVLILFDWLRQ�FDQ�EH�
SHUIRUPHG�ZLWKRXW�UHORFDWLQJ�GDWD��

,�KDYH�SXUSRVHO\�QHJOHFWHG�WR�WHVW�WKH�DVSHFWV�RI�H[SUHVVLQJ�DQG�SHUFHLYLQJ�LQIRUPDWLRQ�EHFDXVH�WKH�
+D\VWDFN�SODWIRUP�LV�QRW�FRPSOHWH�WR�WKH�H[WHQW�WKDW�DOORZV�WKHVH�DVSHFWV�WR�EH�WHVWHG��)RU�LQVWDQFH��
ZLWK�UHJDUG�WR�SHUFHLYLQJ�LQIRUPDWLRQ��WKHUH�LV�FXUUHQWO\�QR�8,�PHFKDQLVP�IRU�WKH�XVHU�WR�
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G\QDPLFDOO\�FKDQJH�WKH�ZD\�DQ�REMHFW�LV�EHLQJ�SUHVHQWHG��H�J��VZLWFKLQJ�WKH�VSHFLILHG�VXSHU�YLHZ�
FODVV���

���� 6FHQDULR�
7KH�XVDJH�VFHQDULR�XVHG�WR�LOOXVWUDWH�WKH�DERYH�SRLQWV�LV�DV�IROORZV��

$�K\SRWKHWLFDO�XVHU��OHW�XV�QDPHG�KHU�-DQH��LV�ZRUNLQJ�RQ�D�JURXS�SURMHFW�ZLWK�KHU�IULHQG�$OLVD��7KLV�
SURMHFW�LQYROYHV�FROOHFWLQJ�LQIRUPDWLRQ�DERXW�IDPRXV�&DQDGLDQ�VLQJHUV�DQG�ZULWLQJ�DQ�HVVD\�DERXW�
WKHP��$OLVD�KDV�PDQDJHG�WR�JHW�VRPH�FRQWDFW�LQIRUPDWLRQ�IRU�&HOLQH�'LRQ��D�IDPRXV�&DQDGLDQ�
VLQJHU��ZKR�LV�LQFLGHQWDOO\�RQH�RI�-DQH·V�IDYRULWHV��$OLVD�KDV�VHQW�-DQH�DQ�H�PDLO�PHVVDJH�ZLWK�D�
FRQWDFW�LQIRUPDWLRQ�FDUG�DWWDFKHG��

��� )URP�$OLVD·V�H�PDLO�PHVVDJH��)LJXUH������-DQH�FOLFNV�RQ�WKH�DWWDFKPHQW�ODEHOHG�´&HOLQH�
'LRQµ�WR�YLHZ�WKH�FRQWDFW�LQIRUPDWLRQ�RI�&HOLQH�'LRQ��7KH�FRQWDFW�LQIRUPDWLRQ�FDUG�
LQFOXGHV�D�SRUWUDLW�RI�&HOLQH�DQG�D�PDS�WR�KHU�KRPH���7KLV�VWHS�LOOXVWUDWHV�SRLQW����LQ�WKH�
SUHYLRXV�VHFWLRQ���

��� 6LQFH�-DQH�LQWHQGV�WR�FRQGXFW�D�IDFH�WR�IDFH�LQWHUYLHZ�ZLWK�&HOLQH�WRPRUURZ��VKH�ZDQWV�D�
TXLFN�ZD\�WR�UHFDOO�WKH�PDS�WR�&HOLQH·V�KRPH�ZKHQHYHU�VKH�QHHGV�WR�GULYH�RYHU�WR�&HOLQH·V�
KRPH��-DQH�GUDJV�WKH�PDS�IURP�WKH�FRQWDFW�LQIRUPDWLRQ�FDUG�RYHU�WR�WKH�)DYRULWHV�FROOHFWLRQ�
RQ�WKH�OHIW�SDQH��)LJXUH������1RWH�WKDW�WKH�)DYRULWHV�FROOHFWLRQ�FDQ�FRQWDLQ�LWHPV�RI�DQ\�
W\SH³LW�LV�D�KHWHURJHQHRXV�FROOHFWLRQ���3RLQWV���������

��� -DQH�UHDOL]HV�WKDW�&HOLQH·V�SRUWUDLW�LQ�KHU�FRQWDFW�LQIRUPDWLRQ�FDUG�LV�LQ�D�ZURQJ�RULHQWDWLRQ��
6KH�ULJKW�FOLFNV�RQ�WKH�SRUWUDLW�DQG�FKRRVHV�WKH�RSHUDWLRQ�5RWDWH�SLFWXUH��)LJXUH������6KH�
VHOHFWV�WKH�FRUUHFW�URWDWLRQ�GLUHFWLRQ�ZKHQ�DVNHG�RQ�WKH�OHIW�SDQH�DQG�FOLFNV�RQ�WKH�EXWWRQ�
5RWDWH��)LJXUH������7KH�SRUWUDLW�LV�QRZ�SURSHUO\�RULHQWHG���3RLQW������

��� -DQH�UHPHPEHUV�WKDW�DQRWKHU�IULHQG�RI�KHUV��%HQ��LV�DOVR�D�IDQ�RI�&HOLQH�'LRQ��6KH�ZDQWV�WR�
VHQG�KLP�KHU�SKRWRJUDSK��6KH�FOLFNV�RQ�WKH�RSHUDWLRQ�&RPSRVH�H�PDLO�PHVVDJH�LQ�WKH�)DYRULWHV�
FROOHFWLRQ�DQG�HQWHUV�KLV�QDPH�LQ�WKH�7R�OLQH��)LJXUH������6KH�WKHQ�FOLFNV�%DFN�WR�UHWXUQ�WR�WKH�
FRQWDFW�LQIRUPDWLRQ�FDUG��DQG�GUDJV�&HOLQH·V�SKRWR�RQWR�WKH�QHZ�H�PDLO�PHVVDJH�ZKLFK�LV�
GLVSOD\HG�DV�DQ�LWHP�LQ�WKH�6FUDSERRN�FROOHFWLRQ�RQ�WKH�OHIW�SDQH��)LJXUH�������1HZO\�FUHDWHG�
LWHPV�LQ�+D\VWDFN�DUH�DXWRPDWLFDOO\�DGGHG�WR�WKH�6FUDSERRN�FROOHFWLRQ��ZKLFK�LV�DQRWKHU�
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KHWHURJHQHRXV�FROOHFWLRQ���-DQH�WKHQ�FOLFNV�)RUZDUG�WR�UHWXUQ�WR�WKH�QHZ�H�PDLO�PHVVDJH��
�3RLQWV���������

��� -DQH�MXVW�UHPHPEHUV�WKDW�%HQ�LV�RQ�GLDOXS��KH�ZRXOG�SUHIHU�SLFWXUHV�WR�EH�VHQW�LQ�VPDOO�VL]HV��
6KH�WKHQ�ULJKW�FOLFNV�RQ�WKH�DWWDFKHG�SKRWR�LQ�WKH�QHZ�H�PDLO�PHVVDJH�DQG�FKRRVH�WKH�
RSHUDWLRQ�5HVL]H�SLFWXUH��)LJXUH������6KH�HQWHUV�´���µ�DV�WKH�QHZ�VL]H�RI�WKH�SKRWR�DQG�FOLFNV�
5HVL]H���3RLQW������

��� 6LQFH�-DQH�LV�FRQILGHQW�LQ�JHWWLQJ�PRUH�LQIRUPDWLRQ�DERXW�&HOLQH�'LRQ��VKH�GHFLGHV�WR�
LQFOXGH�&HOLQH�LQ�WKH�ILQDO�HVVD\��7KDW�PHDQV�VKH�QHHGV�WR�FROOHFW�DOO�LQIRUPDWLRQ�VKH�KDV�
DERXW�&HOLQH�LQWR�KHU�SURMHFW��ZKLFK�LV�MXVW�D�FDWHJRU\�FDOOHG�´&DQDGLDQ�6LQJHUV�3URMHFWµ�WKDW�
VKH�KDV�FUHDWHG��6KH�FOLFNV�RQ�WKH�LWHP�FDOOHG�´6RQJ�&ROOHFWLRQµ�LQ�WKH�)DYRULWHV�FROOHFWLRQ�RQ�
WKH�OHIW�SDQH�WR�EURZVH�WR�KHU�FROOHFWLRQ�RI�VRQJV��6KH�WKHQ�VHOHFWV�WKH�RQH�&HOLQH�'LRQ·V�
VRQJ�WKDW�VKH�KDV�DQG�FKHFNV�WKH�FKHFNER[�ODEHOHG�´&DQDGLDQ�6LQJHUV�3URMHFWµ�RQ�WKH�ULJKW�
SDQH�LQ�WKH�2UJDQL]H�WRRO��)LJXUH������&HOLQH·V�VRQJ�KDV�EHHQ�FODVVLILHG�LQWR�WKH�SURMHFW���3RLQW�
�����

��� 7KH�H�PDLO�PHVVDJH�IURP�$OLVD�LV�DOVR�UHOHYDQW�WR�WKH�SURMHFW��-DQH�EURZVHV�EDFN�WR�LW�DQG�
FODVVLILHV�LW�LQWR�WKH�VDPH�FDWHJRU\���3RLQW������

��� -DQH�DOVR�ZDQWV�WR�SXW�&HOLQH·V�SKRWR�LQWR�WKH�FDWHJRU\��6KH�FOLFNV�RQ�WKH�DWWDFKHG�FRQWDFW�
LQIRUPDWLRQ�FDUG�LQ�$OLVD·V�HPDLO�WR�EURZVH�WR�&HOLQH·V�FRQWDFW�LQIRUPDWLRQ��ZKLFK�LQFOXGHV�
KHU�SRUWUDLW��-DQH�WKHQ�GUDJV�WKH�SRUWUDLW�RQWR�WKH�FDWHJRU\�´&DQDGLDQ�6LQJHUV�3URMHFWµ��
�3RLQWV���������

��� -DQH�UHWXUQV�WR�$OLVD·V�PHVVDJH�DQG�UHDOL]HV�WKDW�$OLVD�DOVR�DVNV�IRU�D�SODQ�IRU�WKH�ZHHNHQG�DV�
ZHOO�DV�JLYHV�VRPH�DGYLFH�DERXW�WKH�XVHU·V�XSFRPLQJ�LQWHUYLHZ�IRU�D�VXPPHU�LQWHUQVKLS��-DQH�
WKHQ�FKHFNV�WKH�WZR�FKHFNER[HV�ODEHOHG�´)XQµ�DQG�´,QWHUQVKLSµ�LQ�WKH�2UJDQL]H�WRRO�RQ�WKH�
ULJKW�SDQH�WR�FODVVLI\�H�PDLO�PHVVDJH�DFFRUGLQJO\��)LJXUH�������3RLQW������

���� -DQH�ZDQWV�WR�NQRZ�ZKR�KDV�WDNHQ�WKH�SKRWRJUDSK�RI�&HOLQH�'LRQ��LQ�FDVH�WKH�SKRWRJUDSKHU�
KDV�WDNHQ�PRUH�SKRWRJUDSKV�RI�KHU��-DQH�FOLFNV�RQ�WKH�DWWDFKHG�FRQWDFW�LQIRUPDWLRQ�FDUG�
DJDLQ��DQG�WKHQ�RQ�WKH�SRUWUDLW��:KHQ�+D\VWDFN�KDV�EURZVHG�WR�WKH�SRUWUDLW��-DQH�VHHV�WKDW�
WKH�SRUWUDLW�KDV�EHHQ�WDNHQ�E\�-RKQ�'RH��)LJXUH�������3RLQW������
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���� -DQH�FOLFNV�RQ�´-RKQ�'RHµ�WR�EURZVH�WR�KLV�LQIRUPDWLRQ��)LJXUH������7KHUH��VKH�FOLFNV�RQ�
´-RKQ�'RH·V�SKRWRJUDSKLF�FROOHFWLRQµ�WR�VHH�DOO�RI�KLV�SKRWRJUDSKLF�ZRUN��)LJXUH�������3RLQW�
�����

����$IWHU�EURZVLQJ�PRUH�SKRWRV�RI�&HOLQH��-DQH�GHFLGHV�WR�UHYLHZ�WKH�PDS�WR�KHU�KRPH�WR�VHH�
KRZ�IDU�VKH�ZLOO�KDYH�WR�GULYH��6KH�FOLFNV�RQ�WKH�LWHP�ODEHOHG�´0DS�WR�&HOLQH·V�KRPHµ�WKDW�
VKH�KDV�SUHYLRXVO\�SXW�LQWR�WKH�)DYRULWHV�FROOHFWLRQ�RQ�WKH�OHIW�SDQH���3RLQW������

�
)LJXUH�����6FHQDULR��UHDGLQJ�$OLVD
V�H�PDLO�PHVVDJH�
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�
)LJXUH�����6FHQDULR��&UHDWLQJ�D�VKRUWFXW�WR�WKH�PDS�WR�&HOLQH·V�KRPH�

�
)LJXUH�����6FHQDULR��LQYRNH�WKH�5RWDWH�FRPPDQG�RQ�D�SLFWXUH�
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�
)LJXUH�����6FHQDULR��FKRRVLQJ�GLUHFWLRQ�WR�URWDWH�SLFWXUH�

�
)LJXUH�����6FHQDULR��FRPSRVLQJ�DQ�H�PDLO�WR�%HQ�
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�
)LJXUH�����6FHQDULR��DWWDFKLQJ�&HOLQH
V�SRUWUDLW�WR�H�PDLO�PHVVDJH�WR�%HQ�
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�
)LJXUH�����6FHQDULR��UHVL]LQJ�D�SLFWXUH�
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�
)LJXUH�����6FHQDULR��FODVVLI\LQJ�D�VRQJ�LQWR�D�SURMHFW�
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�
)LJXUH�����6FHQDULR��FODVVLI\LQJ�$OLVD·V�H�PDLO�PHVVDJH�LQWR�PRUH�WKDQ�RQH�FDWHJRU\�
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�
)LJXUH�����6FHQDULR��6HHLQJ�PRUH�LQIRUPDWLRQ�RQ�&HOLQH·V�SRUWUDLW��DFWXDO�IXOO�VFDOH�
SKRWRJUDSK�RPLWWHG�WR�REVHUYH�FRS\ULJKW��
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�
)LJXUH�����6FHQDULR��YLHZLQJ�LQIRUPDWLRQ�RI�WKH�SKRWRJUDSKHU�RI�&HOLQH·V�SRUWUDLW�
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�
)LJXUH�����6FHQDULR��EURZVLQJ�PRUH�SKRWRV�RI�&HOLQH�

���� 8VHU�6WXG\�'HVLJQ�
7KLV�XVHU�VWXG\�VRXJKW�D�SUHOLPLQDU\�FRPSDULVRQ�EHWZHHQ�+D\VWDFN�DQG�DQ�H[LVWLQJ�HQYLURQPHQW�
ZLWK�UHJDUGV�WR�WKHLU�VXSSRUW�IRU�SHUIRUPLQJ�EDVLF�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV��0\�K\SRWKHVLV�
ZDV�WKDW�+D\VWDFN��ZLWK�LQIUDVWUXFWXUDO��EXLOW�LQ�VXSSRUW�IRU�LQIRUPDWLRQ�PDQDJHPHQW��RXWSHUIRUPV�
WKH�RWKHU�HQYLURQPHQW�ZKRVH�PHDQV�IRU�VDWLVI\LQJ�EDVLF�LQIRUPDWLRQ�PDQDJHPHQW�QHHGV�FRPH�IURP�
WKH�DPDOJDPDWLRQ�RI�VXSSRUW�LPSOHPHQWHG�E\�LQGLYLGXDO�FRPSRQHQWV��6SHFLILFDOO\��JLYHQ�WKH�VDPH�VHW�
RI�WDVNV��VXEMHFWV�ZRXOG�EH�DEOH�WR�ILQLVK�WKHP�IDVWHU�DQG�PRUH�FRPSOHWHO\�LQ�+D\VWDFN�WKDQ�LQ�WKH�
RWKHU�HQYLURQPHQW��

������ 'HVLJQ�5DWLRQDOHV�
7KLV�VHFWLRQ�GLVFXVVHV�VHYHUDO�FKDOOHQJHV�LQKHUHQW�LQ�WKH�QDWXUH�RI�WKLV�VWXG\�DQG�WKH�GHFLVLRQV�PDGH�
WR�RYHUFRPH�RU�VLGHVWHS�WKHP��
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&KRRVLQJ�7DVNV�
7KH�WDVNV�LQ�WKLV�VWXG\�FDQQRW�EH�VSHFLILHG�DW�D�ORZ�OHYHO��H�J��FOLFN�KHUH��FOLFN�WKHUH��5DWKHU��WKH\�PXVW�
EH�KLJK�OHYHO�JRDOV�VR�WR�GHPRQVWUDWH�KRZ�HDFK�HQYLURQPHQW�GHPDQGV�XVHUV�WR�PDS�KLJK�OHYHO�JRDOV�
WR�ORZ�OHYHO�DFWLRQV��,W�LV�PRVWO\�WKH�GLIIHUHQFHV�LQ�VXFK�PDSSLQJV�WKDW�PDNH�RQH�HQYLURQPHQW�
FRJQLWLYHO\�HDVLHU�WR�XVH�WKDQ�DQRWKHU��1RWH�WKDW�HYHQ�LI�IRU�D�FRPPRQ�JRDO�WZR�HQYLURQPHQWV�PD\�
RIIHU�WZR�VKRUWHVW�VHTXHQFHV�RI�ORZ�OHYHO�DFWLRQV�ZLWK�WKH�VDPH�OHQJWK��RQH�HQYLURQPHQW�PD\�VWLOO�EH�
HDVLHU�WR�XVH�WKDQ�WKH�RWKHU�DV�WKH�VKRUWHVW�VHTXHQFH�RI�DFWLRQV�RIIHUHG�E\�HDFK�HQYLURQPHQW�PD\�QRW�
EH�WKH�VHTXHQFH�RI�DFWLRQV�PRVW�XVHUV�WDNH³WKH�KLJK�OHYHO�JRDO�PD\�QRW�PDS�PRVW�ORJLFDOO\�WR�WKDW�
VHTXHQFH��

:H�QHHG�WR�FKRRVH�KLJK�OHYHO�JRDOV�WKDW�DUH�ORJLFDO�DQG�IDPLOLDU�WR�WHVW�VXEMHFWV�VR�WKDW�WKH\�DUH�HDV\�
WR�XQGHUVWDQG�DQG�UHPHPEHU��7KH�JRDOV�PXVW�EH�VRPHWKLQJ�WKDW�DW�OHDVW�VRPH�WHVW�VXEMHFWV�ZRXOG�
ZDQW�WR�SHUIRUP�RXWVLGH�WKLV�VWXG\��VR�WKDW�LW�FDQ�EH�LQIHUUHG�WKDW�+D\VWDFN�LV�XVHIXO�LQ�SUDFWLFDO�
VLWXDWLRQV��

,�FKRVH�WR�DGRSW�WKH�WDVNV�LQ�WKH�VFHQDULR�LQ�VHFWLRQ�����IRU�WKLV�VWXG\��,�EHOLHYH�WKH�KLJK�OHYHO�JRDOV�LQ�
WKDW�VFHQDULR�DUH�SUDFWLFDO�DQG�WKH\�IRUP�D�VWRU\�WKDW�LV�ORJLFDO�DQG�KHQFH��HDV\�WR�UHPHPEHU��

2QH�FDQ�VXSSRVH�WKDW�WKH�VFHQDULR�FKRVHQ�KDV�EHHQ�RSWLPL]HG�WR�+D\VWDFN·V�DGYDQWDJH��,W�PD\�EH�
WUXH�WKDW�+D\VWDFN�KDV�DQ�DGYDQWDJH�RYHU�WKH�RWKHU�HQYLURQPHQW�ZLWK�UHVSHFW�WR�WKLV�SDUWLFXODU�
VFHQDULR��EXW�WKDW�ZDV�H[DFWO\�ZKDW�,�ZDQWHG�WR�SURYH�EHFDXVH�,�EHOLHYH�WKDW�WKLV�VFHQDULR�FRQVLVWV�RI�
SUDFWLFDO�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�WKDW�XVHUV�ZRXOG�ZDQW�WR�SHUIRUP�LQ�RWKHU�FLUFXPVWDQFHV��7R�
EH�VXUH��,�GHFLGHG�WR�DVN�WHVW�VXEMHFWV�KRZ�RIWHQ�WKH\�QHHGHG�WR�SHUIRUP�WKRVH�WDVNV�RXWVLGH�WKH�XVHU�
VWXG\��

&RPSDULQJ�3HUIRUPDQFH�
7HVW�VXEMHFWV�FDQQRW�EH�FRPSDUHG�DJDLQVW�RQH�DQRWKHU�DV�WKH\�GLIIHU�LQ�SK\VLFDO�UHDFWLRQ�WLPHV��
FRJQLWLYH�DELOLWLHV��DQG�H[SHULHQFHV�ZLWK�FRPSXWHUV�DQG�VRIWZDUH��5DWKHU��HDFK�WHVW�VXEMHFW�VKRXOG�EH�
FRPSDUHG�ZLWK�KLP��RU�KHUVHOI�E\�KLV�RU�KHU�SHUIRUPDQFHV�RQ�WKH�WZR�HQYLURQPHQWV��7KLV�
UHTXLUHPHQW�GLFWDWHV�WKDW�HDFK�XVHU�PXVW�SHUIRUP�WKH�VDPH�VHTXHQFH�RI�WDVNV�RQ�WKH�WZR�
HQYLURQPHQWV��

6LQFH�HDFK�XVHU�KDV�WR�SHUIRUP�WKH�VDPH�VHTXHQFH�RI�WDVNV�WZLFH��WKHUH�LV�D�OHDUQLQJ�HIIHFW�LQ�IDYRU�RI�
WKH�VHFRQG�WLPH��7R�OHVVHQ�WKLV�OHDUQLQJ�HIIHFW��,�FKRVH�WR�DVN�HDFK�XVHU�WR�UHDG�WKURXJK�WKH�VHTXHQFH�
RI�WDVNV�EHIRUH�VWDUWLQJ�WKH�WZR�SKDVHV��VR�WKDW�KLV�RU�KHU�NQRZOHGJH�RI�WKH�JRDOV�WR�EH�DFKLHYHG�
ZRXOG�EH�DOPRVW�WKH�VDPH�LQ�ERWK�SKDVHV��,Q�DGGLWLRQ��,�GHFLGHG�WR�OHW�KDOI�WKH�QXPEHU�RI�XVHUV�ZRUN�
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LQ�+D\VWDFN�ILUVW��DQG�WKH�RWKHU�KDOI�ZRUN�LQ�WKH�RWKHU�HQYLURQPHQW�ILUVW��(DFK�HQYLURQPHQW�ZRXOG�EH�
ELDVHG�DJDLQVW�KDOI�RI�WKH�WLPHV��

&KRRVLQJ�7KH�&RPSHWLQJ�(QYLURQPHQW�
*LYHQ�DQ�HQYLURQPHQW�DQG�D�XVHU�EDVH��WKHUH�DUH�WKUHH�SRVVLELOLWLHV��WKH�HQYLURQPHQW�LV�NQRZQ�WR�QR�
RQH��WR�VRPH�XVHUV��RU�WR�DOO�XVHUV��,I�WKH�HQYLURQPHQW�LV�NQRZQ�WR�RQO\�VRPH�XVHUV��WKHQ�WKH�XVHUV·�
SHUIRUPDQFHV�LQ�WKDW�HQYLURQPHQW�DUH�QRW�FRPSDUDEOH��,I�WKH�HQYLURQPHQW�LV�NQRZQ�WR�QR�RQH��WKHQ�
WKH\�PXVW�EH�LQWURGXFHG�WR�WKDW�HQYLURQPHQW�GXULQJ�WKH�VWXG\��6LQFH�,�KDYH�D�GHHSHU�NQRZOHGJH�RI�
RXU�HQYLURQPHQW��+D\VWDFN��WKDQ�RI�DQ\�RWKHU�HQYLURQPHQW��LW�ZRXOG�EH�FRQVLGHUHG�D�GLVDGYDQWDJH�WR�
WKH�FRPSHWLQJ�HQYLURQPHQW�LI�,�ZHUH�WR�LQWURGXFH�WKH�XVHUV�WR�ERWK�HQYLURQPHQWV��,Q�RUGHU�WR�EH�IDLU�
WR�WKH�FRPSHWLQJ�HQYLURQPHQW��LWV�GHVLJQHUV�VKRXOG�EH�WKH�RQHV�ZKR�LQWURGXFH�WKH�XVHUV�WR�LW��7KLV�
FOHDUO\�LV�QRW�D�SUDFWLFDO�FKRLFH��&RQVHTXHQWO\��,�PXVW�FKRRVH�DQ�HQYLURQPHQW�WKDW�LV�NQRZQ�WR�DOO�
XVHUV�ZKR�SDUWLFLSDWH�LQ�WKLV�XVHU�VWXG\��

,W�LV�QRW�SRVVLEOH�WR�XQGHUVWDQG�KRZ�HDFK�XVHU�KDV�EHHQ�LQWURGXFHG�WR�WKLV�FRPSHWLQJ�HQYLURQPHQW��
RU�ZKHWKHU�WKDW�LQWURGXFWLRQ�ZDV�SURSHU��:H�FDQ�RQO\�HQVXUH�WKDW�HDFK�XVHU�GRHV�KDYH�VRPH�
RSHUDWLRQDO�NQRZOHGJH�RI�WKDW�HQYLURQPHQW��ZKLFK�KDV�EHHQ�DFTXLUHG�RQH�ZD\�RU�DQRWKHU�RYHU�VRPH�
SHULRG�RI�WLPH��/HW�XV�DVVXPH�WKDW�WKDW�RSHUDWLRQDO�NQRZOHGJH�SXWV�WKH�FRPSHWLQJ�HQYLURQPHQW�RQ�
WKH�VDPH�SOD\LQJ�ILHOG�DV�+D\VWDFN��ZKLFK�WKH�XVHU�ZLOO�EH�LQWURGXFHG�WR�´SURSHUO\µ�E\�PH�LQ�ILYH�
PLQXWHV��,Q�IDFW��ZLWK�RQO\�D�ILYH�PLQXWH�LQWURGXFWLRQ�DQG�QR�RSHUDWLRQDO�NQRZOHGJH��+D\VWDFN�VHHPV�
DOPRVW�DW�D�FOHDU�GLVDGYDQWDJH��,I�+D\VWDFN�RXWSHUIRUPV�WKH�FRPSHWLQJ�HQYLURQPHQW��WKHQ�HLWKHU�LW�LV�
HDV\�WR�XVH�RU�HDV\�WR�WHDFK³ERWK�SRLQWV�DUH�PHULWV��

6LQFH�WKH�HQYLURQPHQW�FRPSHWLQJ�ZLWK�+D\VWDFN�PXVW�EH�NQRZQ�WR�DOO�WHVW�XVHUV��LW�VKRXOG�EH�ZLGHO\�
NQRZQ�DQG�XVHG�VR�WKDW�PDQ\�SHRSOH�FDQ�SDUWLFLSDWH��7KDW�HQYLURQPHQW�PXVW�DOVR�EH�UHODWLYHO\�QHZ�
VR�WKDW�LW�KDV�QHZ�WHFKQRORJLHV�DQG�KHQFH��D�EHWWHU�FKDQFH�RI�RXWSHUIRUPLQJ�+D\VWDFN��,W�PXVW�QRW�EH�
WRR�QHZ�OHVW�IHZ�XVHUV�DUH�VXIILFLHQWO\�IDPLOLDU�ZLWK�LW��,W�PXVW�DOVR�KDYH�DOO�WKH�QHFHVVDU\�WRROV�FDSDEOH�
RI�VXSSRUWLQJ�WKH�WDVNV�LQ�WKH�VFHQDULR��

,�VHOHFWHG�0LFURVRIW�:LQGRZV�;3�DV�WKH�RSHUDWLQJ�V\VWHP�RI�WKH�FRPSHWLQJ�HQYLURQPHQW�JLYHQ�WKHVH�
FULWHULD��7KH�:LQGRZV�IDPLO\�RI�RSHUDWLQJ�V\VWHPV�DUH�ZLGHO\�NQRZQ�DQG�XVHG��DQG�:LQGRZV�;3�LV�
WKH�ODWHVW�UHOHDVHG�YHUVLRQ��0DQ\�DSSOLFDWLRQV�DYDLODEOH�UXQ�RQ�:LQGRZV��

0LFURVRIW�2XWORRN������ZDV�VHOHFWHG�IRU�DFFHVVLQJ�DQG�PDQDJLQJ�H�PDLO�PHVVDJHV�DQG�FRQWDFW�
LQIRUPDWLRQ��0LFURVRIW�2XWORRN������LV�D�ZLGHO\�NQRZQ�DQG�XVHG�H�PDLO�FOLHQW��DQG�LW�DOORZV�FRQWDFW�
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LQIRUPDWLRQ�WR�FRQWDLQ�SLFWXUHV��7KLV�FDSDELOLW\�LV�XVHIXO�IRU�LQFOXGLQJ�ZLWK�&HOLQH�'LRQ·V�FRQWDFW�
LQIRUPDWLRQ�KHU�SRUWUDLW�DQG�WKH�PDS�WR�KHU�KRPH��

0LFURVRIW�:LQGRZV�0HGLD�3OD\HU�����ZDV�FKRVHQ�IRU�PDQDJLQJ�WKH�VRQJV�LQYROYHG�LQ�WKH�VFHQDULR��
:LQGRZV�0HGLD�3OD\HU�FRPHV�IUHH�ZLWK�:LQGRZV�;3��&RQWHPSRUDU\�FRPSHWLQJ�PHGLD�SOD\HUV�VXFK�
DV�1XOOVRIW�:LQ$PS�����GR�QRW�RIIHU�DQ\�DGYDQWDJH�RYHU�:LQGRZV�0HGLD�3OD\HU��

3KRWRV�LQ�WKH�VFHQDULR�ZRXOG�EH�HGLWHG�ZLWK�-DVF�3DLQW�6KRS�3UR������7KLV�VRIWZDUH�KDV�DQ�HDV\�WR�
XQGHUVWDQG�LQWHUIDFH�IRU�URWDWLQJ�DQG�UHVL]LQJ�LPDJHV��,W�DOORZV�FUHDWRU�PHWDGDWD�LQIRUPDWLRQ�WR�EH�
DGGHG�WR�SLFWXUHV��D�IHDWXUH�FUXFLDO�IRU�DQQRWDWLQJ�&HOLQH�'LRQ·V�SRUWUDLW�ZLWK�LWV�SKRWRJUDSKHU·V�
LQIRUPDWLRQ��$OWKRXJK�3DLQW�6KRS�3UR�LV�QRW�ZHOO�NQRZQ��,�KDYH�FKRVHQ�LW�IRU�LWV�VLPSOLFLW\�DQG�IRU�
LWV�PHWDGDWD�IHDWXUH��2WKHU�SKRWR�HGLWRUV�VXFK�DV�$GREH�3KRWRVKRS�ZRXOG�EH�DQ�RYHUNLOO�IRU�RXU�
SXUSRVH��

1RWH�WKDW�LW�LV�SRVVLEOH�WR�RIIHU�XVHUV�PRUH�WKDQ�RQH�FKRLFH�RI�DSSOLFDWLRQ�IRU�HDFK�SDUWLFXODU�
IXQFWLRQDOLW\��H�J��PDNLQJ�ERWK�:LQGRZV�0HGLD�3OD\HU�DQG�:LQ$PS�DYDLODEOH��LQ�RUGHU�WR�LQFUHDVH�
WKH�FKDQFH�RI�WKH�XVHUV�EHLQJ�IDPLOLDU�ZLWK�VRPH�DSSOLFDWLRQV�IRU�HDFK�WDVN��,�KDYH�FKRVHQ�QRW�WR�GR�
VR�EHFDXVH�FHUWDLQ�IXQFWLRQDOLWLHV��H�J��DVVRFLDWLQJ�SLFWXUHV�ZLWK�FRQWDFW�LQIRUPDWLRQ��DUH�RQO\�
VXSSRUWHG�LQ�RQH�RI�WKH�FRPSHWLQJ�DSSOLFDWLRQV�DYDLODEOH��)XUWKHUPRUH��LW�LV�QRW�SRVVLEOH�WR�RIIHU�DOO�
DSSOLFDWLRQV�WKDW�DOO�XVHUV�DUH�IDPLOLDU�ZLWK��2IIHULQJ�VHYHUDO�DSSOLFDWLRQV�IRU�HDFK�SDUWLFXODU�WDVN�PD\�
HYHQ�EH�FRQIXVLQJ�WR�XVHUV��LI�D�XVHU�LV�XQIDPLOLDU�ZLWK�DOO�RI�WKH�DSSOLFDWLRQV�RIIHUHG�IRU�D�WDVN��KH�RU�
VKH�ZLOO�QHHG�WR�WU\�WR�XVH�PDQ\�DSSOLFDWLRQV�LQVWHDG�RI�MXVW�RQH��

&KRRVLQJ�8VHUV�
(YHQ�WKRXJK�,�FKRVH�:LQGRZV�;3�DV�WKH�RSHUDWLQJ�V\VWHPV��,�GLG�QRW�UHTXLUH�WHVW�XVHUV�WR�EH�IDPLOLDU�
ZLWK�:LQGRZV�;3�LQ�SDUWLFXODU��,�RQO\�UHTXLUHG�WKDW�WKH\�KDG�SURILFLHQW�NQRZOHGJH�RI�VRPH�YHUVLRQ�
RI�0LFURVRIW�:LQGRZV��7KLV�ZDV�D�FRPSURPLVH�RI�IDPLOLDULW\�IRU�D�ODUJHU�SRVVLEOH�VXEMHFW�EDVH��
MXVWLILDEOH�EHFDXVH�:LQGRZV�;3�LV�QRW�D�JUHDW�OHDS�IRUZDUG�VLQFH�:LQGRZV����LI�ZH�FRPSDUH�WKHLU�
EDVLF�XVHU�LQWHUIDFH�PHFKDQLVPV��7KHUH�KDYH�EHHQ�D�ORW�RI�HGJH�VPRRWKLQJ��DGGLWLRQV�RI�FRQYHQLHQW�
IHDWXUHV��DQG�VWDELOLW\�LPSURYHPHQWV��EXW�WKH�VNLOOV�IRU�XVLQJ�:LQGRZV����DUH�VWLOO�WUDQVIHUDEOH�WR�
:LQGRZV�;3��

3RWHQWLDO�VXEMHFWV�ZHUH�QRW�DVNHG�IRU�WKHLU�IDPLOLDULW\�ZLWK�0LFURVRIW�2XWORRN�������:LQGRZV�0HGLD�
3OD\HU������RU�-DVF�3DLQW�6KRS�3UR������7KLV�ZDV�DQRWKHU�FRPSURPLVH�IRU�D�ODUJHU�SRVVLEOH�VXEMHFW�
EDVH��MXVWLILDEOH�EHFDXVH��ZKLOH�H[SHULHQFHV�DFURVV�GLIIHUHQW�RSHUDWLQJ�V\VWHPV�VXFK�DV�0DF�26�;�DQG�
:LQGRZV�PD\�GLIIHU�ZLGHO\��H[SHULHQFHV�DPRQJ�DSSOLFDWLRQV�GHVLJQHG�IRU�VLPLODU�WDVNV�RQ�WKH�VDPH�
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RSHUDWLQJ�V\VWHP�VKRXOG�QRW��7KDW�LV��LI�D�XVHU�KDV�XVHG�1HWVFDSH�����0DLO�	�1HZVJURXSV��KH�RU�VKH�
VKRXOG�EH�DEOH�WR�XVH�WKH�EDVLF�IXQFWLRQDOLWLHV�RI�0LFURVRIW�2XWORRN������ZLWKRXW�DQ\�WURXEOH��$IWHU�
DOO��D�NH\�GHVLJQ�FULWHULRQ�IRU�DQ\�PRGHUQ�RSHUDWLQJ�V\VWHP�LV�WKH�WUDQVIHUDELOLW\�RI�VNLOOV�DFURVV�
GLIIHUHQW�DSSOLFDWLRQV��

$GV�ZHUH�SRVWHG�LQ�WKH�,QILQLWH�&RUULGRU�RI�WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�WR�UHFUXLW�WHVW�
VXEMHFWV��7KHVH�DGV�FRXOG�EH�VHHQ�E\�SHRSOH�DW�0,7�RU�DQ\�SDVVHU�E\V��6XEMHFWV�ZLWK�DQ\�H[SHULHQFH�
ZLWK�DQ\�YHUVLRQ�RI�0LFURVRIW�:LQGRZ�ZKR�UHVSRQGHG�WR�WKH�DGV�ZHUH�DFFHSWHG�LQGLVFULPLQDWHO\��

7KH�0,7�FRPPXQLW\�LV�FHUWDLQO\�PRUH�FRPSXWLQJ�OLWHUDWH�WKDQ�DYHUDJH��,Q�DQRWKHU�VWXG\��VXFK�DV�RQH�
DWWHPSW�WR�GHWHUPLQH�KRZ�HDV\�WR�OHDUQ�+D\VWDFN�LV�FRPSDUHG�WR�DQRWKHU�HQYLURQPHQW��ZH�PLJKW�KDYH�
FKRVHQ�WR�DGYHUWLVH�HOVHZKHUH��)RU�WKLV�SDUWLFXODU�VWXG\��DGYHUWLVLQJ�WR�WKH�0,7�FRPPXQLW\�ZDV�WKH�
EHVW�DYDLODEOH�RSWLRQ�WKDW�DOVR�HQVXUHV�VXIILFLHQW�XVHU�H[SHULHQFH��

,W�PXVW�EH�QRWHG�WKDW�HDFK�WHVW�VXEMHFW�EULQJV�ZLWK�KLP�RU�KHU�FHUWDLQ�SUHMXGLFHV�IURP�SDVW�H[SHULHQFH�
ZLWK�VRIWZDUH��)RU�H[DPSOH��D�XVHU�PLJKW�H[SHFW�+D\VWDFN�WR�ZRUN�LQ�D�FHUWDLQ�ZD\�JLYHQ�KLV�RU�KHU�
H[SRVXUH�WR�VRPH�SLHFH�RI�VRIWZDUH�WKDW�ZRUNV�LQ�WKDW�ZD\��WKH�XVHU·V�FRJQLWLYH�LQWHUDFWLRQ�ZLWK�
+D\VWDFN�LV�FRQVHTXHQWO\�LQIOXHQFHG�E\�WKLV�H[SHFWDWLRQ��,W�LV�SUDFWLFDOO\�LPSRVVLEOH�WR�FRPSDUH�D�
XVHU·V�SHUIRUPDQFHV�LQ�WZR�GLIIHUHQW�HQYLURQPHQWV�ZLWKRXW�VXFK�FRQWDPLQDWLRQ��

&RQILJXULQJ�7KH�(QYLURQPHQWV�
7KH�XVDELOLW\�RI�D�SLHFH�RI�VRIWZDUH�LV�OLNH�DQ�HYHQLQJ�GUHVV��MXVW�DV�WKH�VPDOOHVW�VWDLQ�LQ�DQ�LQIHOLFLWRXV�
VSRW�VSRLOV�WKH�ZKROH�GUHVV��WKH�VPDOOHVW�TXLUN�LQ�D�IUHTXHQWO\�XVHG�IHDWXUH�FDQ�UXLQ�WKH�ZKROH�
H[SHULHQFH�RI�XVLQJ�WKH�VRIWZDUH��

+D\VWDFN�LV�DQ�XQUHOHDVHG�UHVHDUFK�SODWIRUP�ZLWK�PDQ\�FRPSRQHQWV�GHYHORSHG�E\�PDQ\�
FRQWULEXWRUV��1RW�DOO�FRPSRQHQWV�DUH�PDWXUH��1RW�DOO�NQRZQ�EXJV�KDYH�EHHQ�IL[HG��+D\VWDFN�LV�E\�QR�
PHDQV�DV�TXDOLW\�DVVXUHG�DV�FRPPHUFLDO�VRIWZDUH�DSSOLFDWLRQV��:H�KDG�WR�WKHUHIRUH�GLVDEOH�IHDWXUHV�
QRW�UHOHYDQW�WR�WKLV�VWXG\��

2Q�WKH�RWKHU�KDQG��ZH�FRXOG�QRW�GLVDEOH�FHUWDLQ�LUUHOHYDQW�IHDWXUHV�LQ�WKH�FRPSHWLQJ�HQYLURQPHQW�
VLQFH�ZH�GLG�QRW�KDYH�DFFHVV�WR�LWV�FRGH�EDVH��)XUWKHUPRUH��ZH�PLJKW�QRW�EH�LQ�WKH�SRVLWLRQ�WR�MXGJH�
ZKLFK�IHDWXUHV�ZHUH�LUUHOHYDQW�LQ�WKH�FRPSHWLQJ�HQYLURQPHQW�DV�ZH�DUH�QRW�LWV�GHVLJQHUV��$V�D�
FRQVHTXHQFH��,�FKRVH�WR�QRW�GLVDEOH�DQ\�IHDWXUH��+RZHYHU��WR�KHOS�OLPLW�WKH�FKRLFHV��,�GHFLGHG�WR�WHOO�
WKH�VXEMHFWV�DERXW�IHDWXUHV�WKDW�,�EHOLHYHG�ZHUH�UHOHYDQW��2I�FRXUVH��LW�LV�SRVVLEOH�WKDW�,�PLJKW�
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LQDGYHUWHQWO\�KDYH�VXJJHVWHG�WKH�ZURQJ�UHOHYDQW�IHDWXUHV�DQG�KHQFH��OHDG�WKH�VXEMHFWV�GRZQ�WKH�
ZURQJ�SDWKV��

6XUYH\LQJ�8VHUV·�2SLQLRQV�
7KH�+D\VWDFN�8,�KDV�EHHQ�EXLOW�RQ�FHUWDLQ�SULQFLSOHV��7KLV�XVHU�VWXG\�FDQ�KHOS�XV�ILQG�RXW�ZKHWKHU�
WKHVH�SULQFLSOHV�DUH�DSSDUHQW�WR�XVHUV�E\�DVNLQJ�WHVW�VXEMHFWV�WR�DUWLFXODWH�WKHLU�H[SHULHQFH�ZLWK�
+D\VWDFN�DV�FRPSDUHG�WR�WKH�FRPSHWLQJ�HQYLURQPHQW��,I�WKH�SULQFLSOHV�DUH�VLPSOH��ORJLFDO��DQG�
FRQVLVWHQW��WHVW�VXEMHFWV�VKRXOG�EH�DEOH�WR�LGHQWLI\�WKHP��

7KH�H[LW�VXUYH\�LQ�WKLV�VWXG\�ZDV�DOVR�XVHG�WR�JDWKHU�VRPH�LQIRUPDWLRQ�DERXW�WKH�VXEMHFWV·�OHYHOV�RI�
H[SHULHQFH�ZLWK�WKH�FRPSHWLQJ�HQYLURQPHQW��$�VXEMHFW·V�OHYHO�RI�H[SHULHQFH�LV�URXJKO\�PHDVXUHG�E\�
WKH�QXPEHU�RI�\HDUV�KH�RU�VKH�KDV�EHHQ�XVLQJ�VRPH�YHUVLRQ�RI�:LQGRZV��

�

&RQVLGHULQJ�DOO�FKDOOHQJHV�OLVWHG�DERYH��WKLV�VWXG\�LV�D�EHVW�HIIRUW�DWWHPSW�WR�ILQG�LQGLFDWLRQV�WKDW�
+D\VWDFN�KDV�DGYDQWDJHV�RYHU�RWKHU�HQYLURQPHQWV�ZLWK�UHVSHFW�WR�LQIRUPDWLRQ�PDQDJHPHQW�VXSSRUW��
7KLV�VWXG\�GRHV�QRW�DLP�WR�SURYH�VXFK�DGYDQWDJHV��EXW�VLPSO\�WR�KLQW�DW�WKHP��7KLV�VWXG\�LV�DOVR�D�
PHDQV�IRU�ILQGLQJ�RXW�XVHUV·�UHDFWLRQV�WR�+D\VWDFN�WKDW�ZH�KDYH�QRW�IRUHVHHQ��

������ 3URFHGXUH�
7KLV�XVHU�VWXG\�FRQVLVWHG�RI�RQH�VHVVLRQ�IRU�HDFK�WHVW�VXEMHFW��$W�WKH�EHJLQQLQJ�RI�D�VHVVLRQ��WKH�
VXEMHFW�ZDV�DVNHG�WR�UHDG�WKRURXJKO\�WKH�UHTXHVWV�OLVWHG�LQ�$SSHQGL[�$��7KH�VXEMHFW�FRXOG�DVN�
TXHVWLRQV�DW�WKLV�VWDJH��EXW�QR�TXHVWLRQ�LQYROYLQJ�VSHFLILF�GHWDLOV�UHOHYDQW�IRU�SHUIRUP�DQ\�XVHU�VWXG\�
WDVN�ZDV�DQVZHUHG��

7KH�VXEMHFW�ZDV�WKHQ�JLYHQ�DQ�LQWURGXFWLRQ�WR�ERWK�+D\VWDFN�DQG�:LQGRZV�DQG�UHOHYDQW�
DSSOLFDWLRQV��,I�WKH�VXEMHFW�ZRXOG�EH�XVLQJ�+D\VWDFN�ILUVW��WKHQ�+D\VWDFN�ZRXOG�EH�LQWURGXFHG�
VHFRQG��DQG�YLFH�YHUVD��7KLV�ZDV�WR�DYRLG�VZLWFKLQJ�EDFN�DQG�IRUWK�EHWZHHQ�WKH�WZR�HQYLURQPHQWV��

,QWURGXFWLRQ�WR�+D\VWDFN�
7KH�XVHU�ZDV�VKRZQ�WKH�8,�RI�+D\VWDFN�DQG�WROG�WKDW�+D\VWDFN�DFWHG�OLNH�D�ZHE�EURZVHU�LQ�WKDW�LW�
FRXOG�EURZVH�WR�ZHE�SDJHV��7KH�XVHU�ZDV�WKHQ�VKRZQ�WKDW�FOLFNLQJ�RQ�D�OLQN��H�J��WKH�OLQN�WR�$OLVD·V�H�
PDLO�PHVVDJH�LQ�WKH�)DYRULWHV�FROOHFWLRQ�RQ�WKH�OHIW�SDQH��ZRXOG�FDXVH�+D\VWDFN�WR�EURZVH�WR�ZKHUH�
WKDW�OLQN�SRLQWV��
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7KH�XVHU�ZDV�WKHQ�WROG�WKDW�+D\VWDFN�GLIIHUHG�IURP�ZHE�EURZVHUV�LQ�WZR�DVSHFWV��)LUVW��DQ\WKLQJ�RQ�
WKH�VFUHHQ�FRXOG�EH�ULJKW�FOLFNHG�WR�UHWULHYH�D�OLVW�RI�FRPPDQGV�DSSOLFDEOH�RQ�ZKDW�WKDW�WKLQJ�
UHSUHVHQWHG��WKH�WH[W�´7HVW�8VHUµ�RQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�ZDV�ULJKW�FOLFNHG�WR�
GHPRQVWUDWH��6HFRQG��GUDJ�DQG�GURS�ZDV�VXSSRUWHG��WKH�WH[W�´*RRJOHµ�ZDV�GUDJJHG�DQG�GURSSHG�
LQWR�WKH�)DYRULWHV�FROOHFWLRQ�RQ�WKH�OHIW�SDQH��

7KH�XVHU�ZDV�WROG�WKDW�WKH�)DYRULWHV�FROOHFWLRQ�FRQWDLQHG�DOO�OLQNV�KH�RU�VKH�ZRXOG�QHHG�IRU�WKH�VWXG\��

7KH�XVHU�ZDV�WROG�WKDW�WKH�6FUDSERRN�FROOHFWLRQ�FRQWDLQHG�QHZO\�FUHDWHG�LWHPV��7KH�WH[W�´&RPSRVH�
H�PDLO�PHVVDJHµ�LQ�WKH�)DYRULWHV�FROOHFWLRQ�ZDV�FOLFN�WR�FUHDWH�D�QHZ�H�PDLO�PHVVDJH�DV�D�
GHPRQVWUDWLRQ�RI�WKLV�SRLQW��7KH�FUHDWHG�PHVVDJH�ZDV�SRLQWHG�WR�LQ�WKH�6FUDSERRN�DQG�WKHQ�
UHPRYHG�WR�DYRLG�LQWHUIHUHQFH�ZLWK�WKH�VWXG\�ODWHU��

7KH�XVHU�ZDV�WKHQ�SRLQWHG�WR�WKH�2UJDQL]H�WRRO�RQ�WKH�ULJKW�SDQH�DQG�WROG�WKDW�LW�FRQWDLQHG�VHYHUDO�
FDWHJRULHV�LQWR�ZKLFK�WKH�LWHP�EHLQJ�YLHZHG�FDQ�EH�FODVVLILHG��7KH�XVHU�ZDV�VKRZQ�KRZ�WR�FODVVLI\�WKH�
QHZO\�FUHDWHG�H�PDLO�PHVVDJH�LQWR�WKH�´)XQµ�FDWHJRU\�E\�FKHFNLQJ�WKH�FRUUHVSRQGLQJ�FKHFNER[��DQG�
KRZ�WR�UHPRYH�WKH�PHVVDJH�IURP�WKDW�FDWHJRU\�E\�XQ�FKHFNLQJ�WKH�FKHFNER[��7KH�XVHU�ZDV�DOVR�
VKRZQ�KRZ�WKH�WLWOH�RI�WKH�PHVVDJH�GLVSOD\HG�RQ�WKH�WLWOH�EDU�FRXOG�EH�GUDJJHG�LQWR�WKH�´,QWHUQVKLSµ�
FDWHJRU\��

,QWURGXFWLRQ�WR�:LQGRZV�HW��DO��
7KH�XVHU�ZDV�VKRZQ�0LFURVRIW�2XWORRN������RSHQHG�ZLWK�D�VLQJOH�H�PDLO�PHVVDJH��WKH�RQH�IURP�
$OLVD��LQ�WKH�,QER[��7KH�XVHU�ZDV�WKHQ�VKRZQ�WKH�&RQWDFWV�IROGHU�DQG�%HQ·V�FRQWDFW�LQIRUPDWLRQ�FDUG�
LQ�LW��7KH�XVHU�ZDV�WKHQ�WROG�KRZ�WR�FUHDWH�D�QHZ�H�PDLO�PHVVDJH��HLWKHU�E\�ULJKW�FOLFNLQJ�RQ�D�FRQWDFW�
LQIRUPDWLRQ�FDUG�DQG�FKRRVLQJ�´1HZ�PHVVDJH�WR�FRQWDFWµ�RU�E\�FOLFNLQJ�RQ�WKH�1HZ�WRROEDU�
FRPPDQG�DQG�W\SLQJ�LQ�WKH�FRQWDFW·V�QDPH�RU�H�PDLO�DGGUHVV��7KH�XVHU�ZDV�DOVR�VKRZQ�KRZ�WR�DWWDFK�
D�SLFWXUH�WR�D�PHVVDJH�E\�GUDJ�DQG�GURS��DQG�KRZ�WR�ILOH�D�PHVVDJH�LQWR�D�IROGHU�DOVR�E\�GUDJ�DQG�
GURS��7KH�XVHU�ZDV�WROG�WKDW�KH�RU�VKH�FRXOG�XVH�PHQXV�DQG�WRROEDUV�DV�KH�RU�VKH�IHOW�DSSURSULDWH��

1H[W��WKH�XVHU�ZDV�VKRZQ�3DLQW�6KRS�3UR�����DQG�WROG�KRZ�WR�URWDWH�D�SLFWXUH��

7KHQ��WKH�XVHU�ZDV�VKRZQ�ZKHUH�WR�ILQG�WKH�RQH�DQG�RQO\�&HOLQH�'LRQ·V�VRQJ�LQ�:LQGRZV�0HGLD�
3OD\HU��

7KH�XVHU�ZDV�ILQDOO\�WROG�WKDW�D�OLVW�RI�VKRUWFXWV�KDG�EHHQ�PDGH�IRU�KLV�RU�KHU�FRQYHQLHQFH�DQG�
FROOHFWHG�DW�WKH�ERWWRP�ULJKW�FRUQHU�RI�WKH�VFUHHQ��EXW�KH�RU�VKH�ZDV�ZHOFRPHG�WR�XVH�DQ\�RWKHU�
SURJUDP�RQ�WKH�FRPSXWHU�DV�KH�RU�VKH�QHHGHG��
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6XEMHFW�LQ�'ULYHU·V�6HDW�
7KH�VXEMHFW�ZDV�WKHQ�WROG�WR�VWDUW�SHUIRUPLQJ�WKH�WDVNV�JLYHQ�LQ�HLWKHU�+D\VWDFN�RU�:LQGRZV�ILUVW��
DQG�WKHQ�LQ�WKH�RWKHU�HQYLURQPHQW�VHFRQG��$�VFUHHQ�FDSWXUH�VRIWZDUH�ZDV�UXQ�WR�UHFRUG�DOO�PRXVH�
DQG�NH\ERDUG�DFWLRQV��

7KH�VXEMHFW�ZDV�DOORZHG�WR�DVN�TXHVWLRQV�GXULQJ�WKLV�VWDJH��4XHVWLRQV�ZHUH�DQVZHUHG�E\�WKH�VWXG\�
FRRUGLQDWRU�LI�WKH\�ZHUH�GHHPHG�WR�QRW�LQIOXHQFH�WKH�SRLQWV�EHLQJ�WHVWHG��)RU�H[DPSOH��LI�WKH�VXEMHFW�
ZDV�QRW�VXUH�ZKHUH�WR�ILQG�WKH�$WWDFK�FRPPDQG�IRU�DQ�H�PDLO�PHVVDJH�EHFDXVH�KH�RU�KH�XVHG�
(XGRUD�LQVWHDG�RI�2XWORRN��WKHQ�KLV�RU�KHU�LQTXLU\�IRU�WKDW�FRPPDQG�ZRXOG�EH�DQVZHUHG��1RWH�WKDW�
LQ�FDVHV�ZKHUH�LW�ZDV�QRW�FOHDU�ZKHWKHU�D�TXHVWLRQ�ZRXOG�LQIOXHQFH�WKH�SRLQWV�EHLQJ�WHVWHG��WKH�VWXG\�
FRRUGLQDWRU�XVHG�KLV�RZQ�GLVFUHWLRQ�WR�GHFLGH�ZKHWKHU�WR�DQVZHU�WKH�TXHVWLRQ��7KHUH�ZHUH�VLPSO\�
WRR�PDQ\�SDWKV�WKDW�FRXOG�EH�WDNHQ�LQ�D�FRPSOH[�HQYLURQPHQW�DV�0LFURVRIW�:LQGRZV�;3��QRW�DOO�
FRXOG�EH�SUHGLFWHG�D�SULRUL�VXFK�WKDW�UHVSRQVHV�WR�WKH�VXEMHFWV·�DQVZHUV�FRXOG�EH�DQVZHUHG�ZLWKRXW�
XQLQWHQWLRQDO�ELDV�IRU�RU�DJDLQVW�:LQGRZV��

&RQFOXGLQJ�6XUYH\�
:KHQ�WKH�VXEMHFW�KDG�ILQLVKHG�SHUIRUPLQJ�WKH�JLYHQ�WDVNV�RQ�ERWK�HQYLURQPHQWV��KH�RU�VKH�ZDV�
DVNHG�WR�FRPSOHWH�WKH�VXUYH\�VKRZQ�LQ�$SSHQGL[�%��7KLV�ZDV�WKH�ODVW�VWDJH�RI�WKH�XVHU�VWXG\�VHVVLRQ��

���� 8VHU�6WXG\�5HVXOWV�DQG�'LVFXVVLRQ�
7ZHQW\�WKUHH������VXEMHFWV�����PDOH�DQG����IHPDOH��ZKR�VDZ�WKH�XVHU�VWXG\·V�DGV�SRVWHUV�FDPH�WR�
SDUWLFLSDWH�LQ�WKH�VWXG\��2QH�VXEMHFW�TXLW�WKH�VWXG\�ZKHQ�WROG�WR�SHUIRUP�WKH�WDVNV�ILUVW�RQ�+D\VWDFN��
7ZR�VXEMHFWV�GLG�QRW�GHPRQVWUDWH�WKH�SUHUHTXLVLWH�VNLOOV�RQ�:LQGRZV�DQG�UHOHYDQW�DSSOLFDWLRQV��2QH�
VXEMHFW·V�GDWD�ZDV�DFFLGHQWDOO\�ORVW��7KH�UHVXOWV�UHSRUWHG�KHUHLQ�FDPH�IURP�WKH�SHUIRUPDQFH�RI�
QLQHWHHQ������VXEMHFWV����PDOH�DQG����IHPDOH��

������ *HQHUDO�2EVHUYDWLRQV�
6HYHUDO�XQH[SHFWHG�HYHQWV�RFFXUUHG�GXULQJ�WKH�XVHU�VWXG\��

x� 6RPH�VXEMHFWV�GLG�QRW�FRPSUHKHQG�DOO�WKH�WDVNV�HYHQ�LI�WKH\�ZHUH�DVNHG�WR�UHDG�WKH�UHTXHVWV�
WKRURXJKO\�DQG�HYHQ�DIWHU�WKH\�VDLG�WKH\�KDG�QR�TXHVWLRQ�UHJDUGLQJ�WKH�WDVNV��$V�D�UHVXOW��
VRPH�ELDV�ZRXOG�EH�H[SHFWHG�DJDLQVW�WKH�ILUVW�HQYLURQPHQWV�LQ�ZKLFK�WKH\�SHUIRUPHG��
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x� 6XEMHFWV�LQWHUSUHWHG�WKH�JRDOV�RI�VRPH�WDVNV�GLIIHUHQWO\�WKDQ�LQWHQGHG��H�J��VRPH�VXEMHFWV�
PDGH�VKRUWFXWV�WR�WKH�ZKROH�FRQWDFW�LQIRUPDWLRQ�FDUG�RI�&HOLQH�'LRQ�LQVWHDG�RI�MXVW�WR�WKH�
PDS�WR�KHU�KRPH���

x� 6RPH�VXEMHFWV�FDUULHG�RXW�WDVNV�RXW�RI�RUGHU��H�J��WKH�VXEMHFWV�UHVL]HG�WKH�SLFWXUH�EHIRUH�
DWWDFKLQJ�LW�WR�WKH�PHVVDJH�WR�%HQ���7KH\�WRRN�VKRUWFXWV�WKDW�ZRXOG�VSHHG�XS�WKHLU�
SHUIRUPDQFHV��

x� 6RPH�VXEMHFWV�VNLSSHG�VRPH�WDVNV�DV�LI�WKH\�IRUJRW�WR�GR�WKRVH�WDVNV��H�J��WKH\�FODVVLILHG�
$OLVD·V�PHVVDJH�LQWR�RQO\�RQH�FDWHJRU\���

x� 6RPH�VXEMHFWV�ZHUH�UHOXFWDQW�WR�EURZVH�WKH�ILOH�V\VWHP�EHFDXVH�LW�VHHPHG�SULYDWH�WR�WKH�
VWXG\�FRRUGLQDWRU��

7KH�WLPLQJV�PLJKW�KDYH�EHHQ�LQDFFXUDWH�GXH�WR�D�QXPEHU�RI�LQWHUUXSWLRQV��

x� 6XEMHFWV�IHOW�D�QHHG�WR�FRPSRVH�SURSHU�H�PDLO�PHVVDJHV�DQG�VSHQW�WLPH�IRUPXODWLQJ�WKH�
FRQWHQWV�RI�WKH�PHVVDJHV�WR�%HQ�HYHQ�LI�QRW�H[SOLFLWO\�DVNHG�IRU��

x� 9LUXV�DOHUW�GLDORJ�ER[HV�SRSSHG�XS�LQ�0LFURVRIW�2XWORRN�ZKHQ�DWWDFKPHQWV�ZHUH�RSHQHG��
GHPDQGLQJ�VXEMHFWV�WR�UHDG�DQG�UHVSRQG�WR�WKHP��

x� 2QH�VXEMHFW�ZDV�KDYLQJ�OXQFK�GXULQJ�WKH�VWXG\��

x� 2QH�VXEMHFW�DQVZHUHG�KLV�FHOOXODU�SKRQH�GXULQJ�WKH�VWXG\��

2YHUDOO��WKH�VXEMHFWV�VHHPHG�FRPIRUWDEOH�ZLWK�XVLQJ�GUDJ�DQG�GURS�DQG�FRQWH[W�PHQXV�LQ�+D\VWDFN��
6RPH�VXEMHFWV�KDG�JUHDW�GLIILFXOWLHV�LQ�FRPSRVLQJ�QHZ�H�PDLO�PHVVDJHV�DGGUHVVHG�WR�%HQ�LQ�+D\VWDFN��

������ 1XPHULFDO�'DWD�

7LPLQJV�
7DEOH���VKRZV�WKH�WLPHV�LW�WRRN�WKH�VXEMHFWV�WR�SHUIRUP�WKH�XVHU�VWXG\�WDVNV��FRPSOHWHO\�RU�
LQFRPSOHWHO\��RQ�+D\VWDFN�DQG�RQ�:LQGRZV��(DFK�VXEMHFW�FDQ�RQO\�EH�FRPSDUHG�DJDLQVW�KLP��RU�
KHUVHOI�DQG�QRW�DJDLQVW�DQRWKHU�VXEMHFW�VLQFH�VXEMHFWV�GLIIHU�ZLGHO\�LQ�WKHLU�IDPLOLDULW\�ZLWK�FRPSXWHUV�
DQG�VRIWZDUH��7KH�SHUIRUPDQFH�RI�HDFK�VXEMHFW�LV�FDOFXODWHG�DV�WKH�UDWLR�RI�WKH�WLPH�LW�WRRN�KLP�RU�
KHU�WR�SHUIRUP�WKH�WDVNV�RQ�+D\VWDFN�WR�WKH�WLPH�LW�WRRN�RQ�:LQGRZV��UHJDUGOHVV�RI�ZKHWKHU�KH�RU�
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VKH�VNLSSHG�DQ\�WDVN�LQ�HLWKHU�HQYLURQPHQW��7KLV�SHUIRUPDQFH�PHWULF�LV�ODEHOHG�´'XUDWLRQ�UDWLRµ�LQ�
WKH�WDEOH��7KH�DYHUDJH�RI�WKHVH�UDWLRV��������LQGLFDWHV�WKH�VXEMHFWV�ZHUH�DEOH�WR�SHUIRUP�WKH�JLYHQ�WDVNV�
RQ�+D\VWDFN�LQ�DERXW�����RI�WKH�WLPH�WKH\�WRRN�WR�SHUIRUP�WKH�VDPH�WDVNV�LQ�:LQGRZV��$JDLQ��WDVN�
VNLSSLQJ�LV�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKLV�ILJXUH���7KH�VWDQGDUG�GHYLDWLRQ�RI�WKHVH�GXUDWLRQ�UDWLRV�LV�
�������

7KH�DYHUDJH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�WDVNV�RQ�+D\VWDFN�LV�������PLQXWHV��V� ��������RQ�:LQGRZV�
LV�������PLQXWHV��V� ��������7KH�UDWLR�RI�WKHVH�DYHUDJHV�LV�������ZKLFK�LV�DOPRVW�HTXDO�WR�WKH�DYHUDJH�
RI�UDWLRV��

7DEOH���VKRZV�WKH�VXEMHFWV·�JHQGHUV�DQG�ZKLFK�HQYLURQPHQWV�WKH\�XVHG�ILUVW��*HQGHU�GLG�QRW�VHHP�WR�
LQIOXHQFH�SHUIRUPDQFH��+RZHYHU��WKHUH�LV�D�FOHDU�GLIIHUHQFH�LQ�SHUIRUPDQFH�EHWZHHQ�WKRVH�ZKR�XVHG�
+D\VWDFN�ILUVW�DQG�WKRVH�ZKR�XVHG�:LQGRZV�ILUVW��7KH�DYHUDJH�RI�GXUDWLRQ�UDWLRV�IRU�WKRVH�ZKR�XVHG�
+D\VWDFN�ILUVW�LV�������DQG�IRU�WKRVH�ZKR�XVHG�:LQGRZV�ILUVW�LV��������7KH�UDWLRV�RI�DYHUDJHV�DUH������
DQG������UHVSHFWLYHO\���7KLV�LV�D�QRWLFHDEOH�OHDUQLQJ�HIIHFW��WKHUH�LV�D�FOHDU�ELDV�DJDLQVW�WKH�ILUVW�
HQYLURQPHQW��5HJDUGOHVV��+D\VWDFN�VWLOO�RXWSHUIRUPV�:LQGRZV��

7DEOH����7LPLQJV�RI�VXEMHFWV·�SHUIRUPDQFHV�RQ�WZR�HQYLURQPHQWV�
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)LJXUH����VKRZV�D�GLIIHUHQW�YLHZ�RI�WKH�GDWD�LQ�7DEOH���DQG��
7DEOH����(DFK�VXEMHFW·V�SHUIRUPDQFH�LV�SORWWHG�DV�D�SRLQW�ZLWK�WKH�[�FRRUGLQDWH�HTXDO�WR�WKH�VXEMHFW·V�
WLPH�RQ�:LQGRZV�DQG�WKH�\�FRRUGLQDWH�HTXDO�WR�WKH�VXEMHFW·V�WLPH�RQ�+D\VWDFN��7KH�VROLG�GLDJRQDO�
OLQH�GLYLGHV�WKH�SODQH�LQWR�WZR�KDOYHV��WKH�XSSHU�KDOI�FRQWDLQV�SRLQWV�RI�VXEMHFWV�ZKR�SHUIRUPHG�
IDVWHU�RQ�:LQGRZV��DQG�WKH�ORZHU�KDOI�FRQWDLQV�SRLQWV�RI�VXEMHFWV�ZKR�SHUIRUPHG�IDVWHU�RQ�
+D\VWDFN��7KH�GLDJRQDO�GDVKHG�OLQH�KDV�WKH�VORSH�RI�����DQG�UHSUHVHQWV�WKH�DYHUDJH�GXUDWLRQ�UDWLR�
GLVFXVVHG�DERYH��



�
�

� ����

=

>

?�=

? >

@�=

@ >

A
=

A >

= > ?�= ? > @�= @ > A
= A > B = B�> > =
CED FHGJI'KMLND K
O�I�PRQ4D KHFJD K�S�T G
Q

UV
WX
YZ
[ \ ]
^_ \`
aV Z
WV Z
b_ X
^

c/d:e�f�g d
h�i�j k l f
g
mnk o:p�q�rsftj k l f�g

uwv
xzy { h:g f}| { l j q�l ~ { p
j d�f�g { l
q�o�mnk o:p�q�rsf

uwv
xzy { h:g f}| { l j q�l ~ { p
j d�f�g { l
q�oRcEd:e�f�g d
h�i

�
)LJXUH�����&RPSDULVRQ�RI�VXEMHFWV·�SHUIRUPDQFHV�RQ�+D\VWDFN�DQG�:LQGRZV�
7DVN�6NLSSLQJV�
7DEOH���VKRZV�ZKHWKHU�VXEMHFWV�VNLSSHG�FHUWDLQ�WDVNV��7KHUH�DUH�IRXU�SRVVLELOLWLHV�IRU�HDFK�WDVN�RQ�D�
JLYHQ�HQYLURQPHQW��WKH�WDVN�ZDV�FRPSOHWHG�DQG�QRW�VNLSSHG��´QRµ���WKH�WDVN�DSSHDUHG�WR�KDYH�EHHQ�
IRUJRWWHQ��´\HV��IRUJRW�µ���WKH�WDVN�ZDV�WULHG�XQWLO�DQ�DFFHVV�GHQLHG�HUURU�ZDV�HQFRXQWHUHG � ��´\HV�
�DFFHVV�GHQLHG�µ���DQG�WKH�WDVN�ZDV�WULHG�EXW�QRW�FRPSOHWHG��´\HVµ���7KH�VXEMHFWV�VNLSSHG�PRUH�WDVNV�
RQ�:LQGRZV�WKDQ�RQ�+D\VWDFN��,Q�SDUWLFXODU��WDVN�����ZKLFK�UHTXLUHG�PXOWLSOH�FDWHJRUL]DWLRQ�RI�
$OLVD·V�PHVVDJH��ZDV�VNLSSHG�E\���VXEMHFWV�RQ�:LQGRZV��EXW�RQO\�E\�RQH�RQ�+D\VWDFN��/LNHZLVH��WDVN�
�����ZKLFK�UHTXLUHG�LGHQWLI\LQJ�WKH�SKRWRJUDSKHU�RI�&HOLQH�'LRQ·V�SRUWUDLW��ZDV�VNLSSHG�E\����
VXEMHFWV�RQ�:LQGRZV��EXW�E\�QRQH�RQ�+D\VWDFN��)LJXUH����VKRZV�D�SORW�RI�WKH�GDWD�LQ�7DEOH���

������������������������������������������������������� �7KH�VWXG\�FRRUGLQDWRU�IRUJRW�WR�JUDQW�WKH�VXEMHFWV�DFFHVV�SHUPLVVLRQ�WR�WKH�IROGHU�FRQWDLQLQJ�WKH�VRQJ�E\�&HOLQH�'LRQ��
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)LJXUH�����%UHDNGRZQV�RI�VXEMHFW�SRRO�EDVHG�RQ�ZKHWKHU�SDUWLFXODU�WDVNV�ZHUH�VNLSSHG�
0XOWLSOH�FKRLFH�6XUYH\�5HVSRQVHV�
7DEOH���OLVWV�WKH�VXEMHFWV·�UHVSRQVHV�WR�WKH�PXOWLSOH�FKRLFH�TXHVWLRQV�LQ�WKH�VXUYH\��1RWH�WKDW�PRVW�
VXEMHFWV�KDYH�KDG�PRUH�WKDQ�ILYH�\HDUV�RI�H[SHULHQFH�XVLQJ�:LQGRZV�DQG�WKH�:RUOG�:LGH�:HE��
+RZHYHU��WKLV�LV�QRW�DQ�DFFXUDWH�LQGLFDWLRQ�RI�WKHLU�FRPSHWHQFH�OHYHOV��DV�HYLGHQWO\�FRQWUDGLFWHG�E\�
WKH�ZLGH�GLVFUHSDQFLHV�DPRQJ�WKH�WLPHV�LW�WRRN�WKH\�WR�FRPSOHWH�WKH�XVHU�VWXG\�WDVNV�



�
�

�
�
�

7DEOH����6XEMHFWV
�UHVSRQVHV�WR�PXOWLSOH�FKRLFH�VXUYH\�TXHVWLRQV�

§¨© ª« ¬ ­®¯ ° ¨ ª ± ¨² ³ ¨ ´µ ¨ « ¶ ± ¬² ·�¸ ¹ ´µ ¨ « ¶ ± ¬² ·�¸ º ´µ ¨ « ¶ ± ¬² ·�¸ · ´µ ¨ « ¶ ± ¬² ·�¸ » ´µ ¨ « ¶ ± ¬² ·�¸ ¼ ´µ ¨ « ¶ ± ¬² ·�¸ ½

¾¿À Á ÂÃ ÄÅÆ ÇÈ É¿ ÄÀ Ê Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á Ë ÁÀ ÌÍ À Æ ÎÏ ÐÑ ¿ ÅÀ Á

ÒÓ Ô ÕzÖ Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ ÄÅÆ ÇÈ É¿ ×ØÙ À Æ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ

ÕÓ Ô ÕzÖ Ô ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ

áÓ Ô Ó Ô ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ

â ÕzÖ Ô ÕzÖ Ô Ý Ñ Ï ¿ Ù Ñ Î Þ Ý Ñ Ï ¿ Ù Ñ Î Þ Ð ÌÍ Ñ Ú Ð ÌÍ Ñ Ú Ý Ñ Ï ¿ Ù Ñ Î Þ Ý Ñ Ï ¿ Ù Ñ Î Þ

ÔÓ Ô Ó Ô ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ

ãÓ Ô Ó Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ

äÓ Ô Ó Ô ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ð ÌÍ Ñ Ú

åÓ Ô Ó Ô ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ

æç Ò Ó Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ

Òè Ò Ö Õ Ó Ô ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ð ÌÍ Ñ Ú

Ò ÒÓ Ô Ó Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ßÀ àÀ Á ßÀ àÀ Á ×ØÙ À Æ ÄÅÆ ÇÈ É¿ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú

Ò ÕÓ Ô Ó Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ

Ò á ÕzÖ Ô Ó Ô ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ

Ò âÓ Ô Ó Ô ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú

Ò ÔÓ Ô Ó Ô ×ØÙ À Æ Ð ÌÍ Ñ Ú ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ

Ò ãÓ Ô Ó Ô ×ØÙ À Æ ÄÅÆ ÇÈ É¿ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ð ÌÍ Ñ Ú Ð ÌÍ Ñ Ú ×ØÙ À Æ Ð ÌÍ Ñ Ú ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ

Ò åÓ Ô Ó Ô ×ØÙ À Æ ÄÅÆ ÇÈ É¿ ×Æ ÎÀ È ÁÙ ÉÅ ÎÀ Ð ÌÍ Ñ Ú ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ð ÌÍ Ñ Ú ßÀ àÀ Á Ý Ñ Ï ¿ Ù Ñ Î Þ

Ò æÓ Ô Ó Ô ×ØÙ À Æ ÄÅÆ ÇÈ É¿ ×ØÙ À Æ ÄÅÆ ÇÈ É¿ ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ×ØÙ À Æ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ ÛÈ ÜÀ Ù Å ÜÀ ¿ Ý Ñ Ï ¿ Ù Ñ Î Þ
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)LJXUH����VKRZV�KRZ�RIWHQ�WKH�VXEMHFWV�QHHG�WR�SHUIRUP�SDUWLFXODU�W\SHV�RI�WDVN�RXWVLGH�WKH�XVHU�
VWXG\��

�����7KH�KLJKHVW�IUDFWLRQ�RI�WKH�VXEMHFWV�QHHG�WR�UHYLVLW�SUHYLRXVO\�HQFRXQWHUHG�LQIRUPDWLRQ�
RIWHQ��
�����7KH�KLJKHVW�IUDFWLRQ�QHHG�WR�URWDWH�RU�UHVL]H�HPEHGGHG�LPDJHV�VRPHWLPHV��
�����7KH�KLJKHVW�IUDFWLRQ�QHHG�WR�DWWDFK�D�SKRWR�DOUHDG\�HPEHGGHG�ZLWKLQ�D�ODUJHU�SLHFH�RI�
LQIRUPDWLRQ�WR�DQ�H�PDLO�PHVVDJH�RIWHQ��
�����7KH�KLJKHVW�IUDFWLRQ�QHHG�WR�FROOHFW�WRJHWKHU�LWHPV�RI�VHYHUDO�W\SHV�RIWHQ��
�����7KH�KLJKHVW�IUDFWLRQ�QHHG�WR�FODVVLI\�DQ�LWHP�LQ�PRUH�WKDQ�RQH�ZD\�VRPHWLPHV��
�����7KH�KLJKHVW�IUDFWLRQ�QHHG�WR�ORFDWH�DGGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�VRPH�SLHFHV�RI�
LQIRUPDWLRQ�RQ�WKHLU�ORFDO�FRPSXWHU�VRPHWLPHV��

7KHVH�UHVSRQVHV�VHUYH�DV�DQ�LQGLFDWLRQ�WKDW�WKH�WDVNV�FKRVHQ�IRU�WKLV�XVHU�VWXG\�ZHUH�UHDOLVWLF��
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�
)LJXUH�����6XEMHFWV·�UHVSRQVHV�WR�KRZ�RIWHQ�WKH\�QHHG�WR�SHUIRUP�SDUWLFXODU�W\SHV�RI�WDVN�
)LJXUH����VKRZV�WKH�VXEMHFWV·�UHVSRQVHV�WR�ZKHWKHU�+D\VWDFN�RU�:LQGRZV�ZDV�HDVLHU��RU�ERWK�ZHUH�
HTXDOO\�HDV\�RU�KDUG��IRU�SDUWLFXODU�W\SHV�RI�WDVN��7KH�KLJKHVW�IUDFWLRQ�RI�WKH�VXEMHFWV�IHOW�WKDW�
+D\VWDFN�ZDV�HDVLHU�IRU�PDQLSXODWLQJ�HPEHGGHG�SLFWXUHV��PXOWLSOH�FDWHJRUL]DWLRQ��DQG�ORFDWLQJ�
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DGGLWLRQDO�LQIRUPDWLRQ��7KH�KLJKHVW�IUDFWLRQ�IHOW�WKDW�ERWK�HQYLURQPHQWV�ZHUH�DOPRVW�HTXDOO\�HDV\�RU�
KDUG�IRU�DWWDFKLQJ�HPEHGGHG�SKRWRV�WR�PHVVDJHV�DQG�IRU�FROOHFWLQJ�WRJHWKHU�LWHPV�RI�GLIIHUHQW�W\SHV��
7KHUH�ZDV�QR�W\SH�RI�WDVN�LQ�ZKLFK�WKH�KLJKHVW�IUDFWLRQ�RI�VXEMHFWV�IHOW�WKDW�:LQGRZV�ZDV�HDVLHU��
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�
)LJXUH�����6XEMHFWV·�DQVZHUV�WR�ZKHWKHU�+D\VWDFN�RU�:LQGRZV�ZDV�HDVLHU��RU�ERWK�ZHUH�
HTXDOO\�HDV\��IRU�SDUWLFXODU�WDVNV�LQGLFDWHG�LQ�VL[�VXUYH\�TXHVWLRQV�
������ :ULWWHQ�5HVSRQVHV�
7UDQVFULEHG�VXUYH\�ZULWWHQ�UHVSRQVHV�DUH�LQFOXGHG�LQ�$SSHQGL[�&��7KHUH�DUH�IRXU�FRPPHQWV�
UHVRQDWHG�E\�PDQ\�VXEMHFWV��

��� ,Q�+D\VWDFN��WKHUH�LV�QR�QHHG�WR�RSHQ�D�VHSDUDWH�SURJUDP�IRU�HGLWLQJ�LPDJHV��

��� 'UDJ�DQG�GURS�MXVW�VHHPV�HDVLHU�LQ�+D\VWDFN��

��� ,Q�:LQGRZV��WKH�VXEMHFWV�KDG�WR�FRQVFLRXVO\�WKLQN�DERXW�FRS\LQJ�ZKHQ�WKH\�QHHGHG�WR�
FODVVLI\�DQ�LWHP�LQ�PRUH�WKDQ�RQH�ZD\��

��� 0DQ\�VXEMHFWV�IHOW�WKDW�LW�ZDV�LPSRVVLEOH�WR�ILQG�SLFWXUH�LQIRUPDWLRQ�LQ�:LQGRZV��
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1RWH�WKDW�WKH�VXEMHFWV·�SHUIRUPDQFHV�DQG�UHVSRQVHV�PLJKW�KDYH�EHHQ�GUDVWLFDOO\�GLIIHUHQW�ZHUH�DOO�
IXQFWLRQDOLWLHV�OHIW�LQWDFW�LQ�+D\VWDFN��7KH�VXEMHFWV�PLJKW�KDYH�KDG�MXVW�DV�KDUG�D�WLPH�ILQGLQJ�
LQIRUPDWLRQ�LQ�+D\VWDFN�DV�LQ�:LQGRZV��

������ &RQFOXVLRQ�
,W�LV�ZRUWK�UHLWHUDWLQJ�WKDW�WKLV�XVHU�VWXG\�ZDV�D�SUHOLPLQDU\�DWWHPSW�WR�HYDOXDWH�WKH�+D\VWDFN�
SODWIRUP��7KH�VWXG\�KDG�VHYHUDO�IODZV�WKDW�ZHUH�UHFRJQL]HG�DQG�PLQLPL]HG�EXW�FRXOG�QRW�EH�IL[HG�
HQWLUHO\�GXH�WR�WKH�QDWXUH�RI�XVHU�LQWHUIDFH�WHVWLQJ��7KH�UHVXOWV�DUH�SRVLWLYH�DQG�WKH\�LQGLFDWH�WKDW�
+D\VWDFN��DV�VHW�XS�IRU�WKH�VWXG\��ZDV�HDVLHU�IRU�VRPH�UHDOLVWLF�LQIRUPDWLRQ�PDQDJHPHQW�WDVNV�DV�
FRPSDUHG�WR�0LFURVRIW�:LQGRZV�;3�DQG�UHOHYDQW�DSSOLFDWLRQV��1R�VWDWLVWLFDO�VLJQLILFDQFH�LV�FODLPHG�
IRU�WKHVH�UHVXOWV��7KH\�VLPSO\�VHUYH�DV�HQFRXUDJLQJ�LQGLFDWLRQ�WKDW�´ZH�DUH�RQ�WKH�ULJKW�SDWKµ��
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&+$37(5��� �
�)XWXUH�:RUN�

:LWK�HQFRXUDJLQJ�LQGLFDWLRQV�RI�WKH�+D\VWDFN�8,·V�XVDELOLW\��WKLV�FKDSWHU�EULHIO\�GLVFXVVHV�
LPSURYHPHQWV�WR�EH�PDGH�WR�WKH�FXUUHQW�8,�IUDPHZRUN��

���� &RPSRQHQW�$UFKLWHFWXUH�
7KH�FRPSRQHQW�DUFKLWHFWXUH�RI�WKH�+D\VWDFN�8,�IUDPHZRUN�QHHGV�WR�LQFRUSRUDWH�YHUVLRQLQJ�
LQIRUPDWLRQ�DQG�QHHGV�WR�PDNH�XVH�RI�VXFK�LQIRUPDWLRQ�IRU�UHVROYLQJ�HYDOXDWRUV�IURP�SUHVFULSWLRQV��
3ROLFLHV�DQG�PHFKDQLVPV�IRU�LPSRUWLQJ��H[SRUWLQJ��DQG�XSJUDGLQJ�FRPSRQHQWV�ZLOO�QHHG�WR�EH�
GHYLVHG�DQG�LPSOHPHQWHG��

6HFXULW\�DQG�SULYDF\�LVVXHV�QHHG�WR�EH�DGGUHVVHG�RYHU�WKH�HQWLUH�+D\VWDFN�SODWIRUP�ZKLOH�FRQVLGHULQJ�
VSHFLILF�QHHGV�RI�WKH�8,�IUDPHZRUN��1RWH�WKDW�SHUKDSV�WKH�JUHDWHVW�FKDOOHQJH�KHUH�OLHV�LQ�WKH�XVH�RI�
5')�LWVHOI��WKH�ILQH�JUDLQHG�QDWXUH�RI�5')�PDNHV�LW�GLIILFXOW�WR�LPSOHPHQW�DFFHVV�FRQWURO�
PHFKDQLVPV�LQDVPXFK�DV�WKH�ERXQGDULHV�EHWZHHQ�REMHFWV�DUH�EOXUUHG�ZKHQ�WKH\�DUH�UHSUHVHQWHG�LQ�
5')��

,QYHVWLJDWLRQV�DUH�QHHGHG�RQ�WKH�WRSLF�RI�XVHU�SURJUDPPLQJ��,W�PD\�EH�EHQHILFLDO�WR�DOORZ�SRZHU�
XVHUV�WR�LQWHUDFW�ZLWK�+D\VWDFN�FRPSRQHQWV�GLUHFWO\�WR�H[SUHVV�DQG�FXVWRPL]H�FRPSXWDWLRQV�IRU�WKHLU�
RZQ�SXUSRVHV��
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���� 9LHZV�
,Q�WKH�FXUUHQW�LPSOHPHQWDWLRQ�RI�WKH�8,�IUDPHZRUN��YLHZ�UHTXHVWV�FDQ�RQO\�FRQWDLQ�VSHFLILFDWLRQV�IRU�
YLHZ�FODVVHV��7KHUH�LV�D�QHHG�WR�VSHFLI\�PRUH�H[SUHVVLYHO\�WKH�GHVLUHG�FKDUDFWHULVWLFV�RI�YLHZV��VRPH�
H[DPSOHV�RI�ZKLFK�DUH�OLVWHG�LQ�VHFWLRQ��������

9LHZ�UHVROXWLRQ�DOVR�QHHGV�LPSURYHPHQWV��)RU�H[DPSOH��LW�LV�FRQFHLYDEOH�WKDW�D�YLHZ�UHTXHVW�FDQ�EH�
VKLSSHG�WR�D�GLIIHUHQW�PDFKLQH�WR�EH�UHVROYHG�LI�WKDW�PDFKLQH�XQGHUVWDQGV�EHVW�WKH�VSHFLILFDWLRQV�LQ�
WKDW�YLHZ�UHTXHVW��RU�LI�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�UHVROYH�WKH�YLHZ�LV�UHVWULFWHG�WR�WKDW�PDFKLQH�RQO\��
&XUUHQWO\��YLHZ�UHTXHVWV�DUH�RQO\�UHVROYHG�ORFDOO\��,Q�DGGLWLRQ��YLHZ�UHVROXWLRQ�KDV�QRW�EHHQ�PDGH�
G\QDPLF�LQ�WKH�VHQVH�WKDW�RQFH�D�YLHZ�UHTXHVW�KDV�EHHQ�PDSSHG�WR�D�YLHZ��WKH�PDSSLQJ�LV�QRW�
FKDQJHG�ZKLOH�WKH�YLHZ�LV�VWLOO�EHLQJ�VKRZQ��7KLV�ODFN�VR�IDU�FDQ�EH�RYHUORRNHG�EHFDXVH�WKH�UHQGHULQJ�
DEVWUDFWLRQ�DQG�WKH�GDWD�FRPSXWDWLRQ�DEVWUDFWLRQ�NHHS�G\QDPLF�WKH�PRVW�IUHTXHQWO\�FKDQJLQJ�DVSHFWV�
RI�WKH�SUHVHQWDWLRQV��

9LHZV�RI�LQIRUPDWLRQ�FDQ�DOVR�EH�LQ�WKH�IRUP�RI�VSHHFK�DV�ZHOO�DV�QDWXUDO�ODQJXDJH�WH[W��7KH�ODWWHU�
LQYROYHV�IRUPXODWLQJ�RXWSXW�WH[W�VWULQJV�LQ�FRPSOHWH��JUDPPDWLFDOO\�FRUUHFW�VHQWHQFHV�VXFK�DV�´<RXU�
DSSRLQWPHQW�ZLWK�'U��.DQH�KDV�EHHQ�SRVWSRQHG�WR�QH[W�7KXUVGD\�DIWHUQRRQ�DW���S�P��DW�\RXU�
PRWKHU·V�UHTXHVW�µ�1RWH�WKDW�WKLV�H[DPSOH�LOOXVWUDWHV�VHYHUDO�VXEWOH�VLJQV�RI�LQWHOOLJHQFH�RI�WKH�V\VWHP��
IRU�H[DPSOHV��

x� 7KH�VWULQJ�´\RXU�PRWKHUµ�LV�XVHG�LQVWHDG�RI�WKH�QDPH�RI�WKH�SHUVRQ�ZKR�LV�WKH�PRWKHU�RI�
WKH�XVHU��

x� 7KH�VWULQJ�´QH[W�7KXUVGD\�DIWHUQRRQ�DW���S�P�µ�LV�XVHG�LQVWHDG�RI�VRPHWKLQJ�OHVV�KXPDQO\�
VXFK�DV�´7KXUVGD\��0D\������������������(67µ��DQG�

x� 7KH�VWULQJ�´DW�\RXU�PRWKHU·V�UHTXHVWµ�LV�XVHG�LQVWHDG�RI�´DW�D�UHTXHVW�RI�\RXU�PRWKHUµ��
VKRZLQJ�VRPH�OHYHO�RI�PDVWHU\�RI�WKH�(QJOLVK�ODQJXDJH��

)LQDOO\��WKH�WHUP�´YLHZµ�VXEWO\�LPSOLHV�WKDW�WKH�8,�LV�UHDG�RQO\��7KLV�LV�QRW�WUXH�ZLWK�WKH�FXUUHQW�8,��
DOWKRXJK�WKH�8,�LV�QRW�DV�HGLWDEOH�DV�LW�VKRXOG�EH��,Q�PDQ\�V\VWHPV��WKHUH�LV�D�FOHDU�GLVWLQFWLRQ�
EHWZHHQ�WKH�YLHZ�PRGH�DQG�WKH�HGLW�PRGH��RU�WKH�UXQ�WLPH�DQG�WKH�GHVLJQ�WLPH���:H�ZLVK�WR�EOXU�WKLV�
GLVWLQFWLRQ�E\�DOORZLQJ�XVHUV�WR�HGLW�QRW�RQO\�XVHU�LQIRUPDWLRQ�EXW�DOVR�8,�OD\RXWV�RQ�WKH�IO\�DW�
UXQWLPH��7KLV�FDSDELOLW\�ZLOO�OHW�XVHUV�FXVWRPL]H�+D\VWDFN�8,�IOH[LEO\�WR�WKHLU�QHHGV��
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���� 8,�(OHPHQWV�
2]RQH·V�WH[W�KDQGOLQJ�FDSDELOLWLHV�IDOO�VKRUW�LQ�VHYHUDO�DVSHFWV��)LUVW��DGYDQFHG�WH[W�VW\OHV��H�J��VPDOO�
FDSV��GURS�FDS���IXOO�MXVWLILFDWLRQ�RI�WH[W��LQWHUQDWLRQDO�WH[W�VXSSRUW��H�J��YHUWLFDOO\�IORZLQJ�WH[W���DQG�
FXVWRP�WH[W�ZUDSSLQJ�VXSSRUW��H�J��DURXQG�LPDJHV��DUH�FXUUHQWO\�PLVVLQJ��6HFRQG��WKHUH�LV�QR�XQLIRUP�
VXSSRUW�IRU�WH[W�VHOHFWLRQ�DQG�WH[W�HGLWLQJ��&XUUHQWO\��D�SLHFH�RI�WH[W�FDQ�RQO\�EH�VHOHFWHG�RU�HGLWHG�LI�
LW�LV�LQVLGH�D�WH[W�ER[��7KLUG��SXQFWXDWLRQ�PDUNV�DUH�QRW�KDQGOHG�SURSHUO\�VLQFH�WKH� �� "!"#%$�&('%$�)+* �
HOHPHQW�GRHV�QRW�GLVWLQJXLVK�SXQFWXDWLRQ�PDUNV�IURP�RWKHU�FKDUDFWHUV��,Q�FHUWDLQ�FDVHV��SXQFWXDWLRQ�
PDUNV�IDOO�RQWR�QHZ�OLQHV�UDWKHU�WKDQ�VWD\�ZLWK�WKH�SUHFHGLQJ�ZRUGV��)RXUWK��VRUWLQJ�LV�QRW�VXSSRUWHG�
RQ�FRPSRXQG�WH[W�RXWSXW��WKDW�LV��LI�D�SLHFH�RI�WH[W�RQ�WKH�VFUHHQ�LV�UHQGHUHG�E\�VHYHUDO�8,�HOHPHQWV��
LW�LV�SXW�WRJHWKHU�DW�WKH�SL[HO�OHYHO��LV�QRW�UHSUHVHQWHG�DV�D�ZKROH�LQWHUQDOO\��DQG�KHQFH�FDQQRW�EH�
VRUWHG�E\��)RU�H[DPSOH��DQ�RQVFUHHQ�WH[W�VWULQJ�VXFK�DV�´WKH�DXWKRUV�RI�SDSHU�;�DUH�<�DQG�=µ�LV�
SDLQWHG�E\�VL[�GLIIHUHQW�8,�HOHPHQWV�WKDW�UHQGHU�WKH�IROORZLQJ�VL[�VXEVWULQJV�LQGLYLGXDOO\��´WKH�DXWKRUV�
RI�µ��´SDSHU�;µ��´�DUH�µ��´<µ��´�DQG�µ��DQG�´=µ��7KLV�LV�EHFDXVH�WKH�VHFRQG��IRXUWK��DQG�VL[WK�
VXEVWULQJV�DUH�´H[SDQGHGµ�DW�UXQWLPH�IURP�YLHZ�UHTXHVWV�PDGH�IRU�WKUHH�GLIIHUHQW�REMHFWV��WKH�SDSHU�
DQG�WKH�WZR�DXWKRUV��$Q�HIIHFW�RI�WKHVH�ODWH�H[SDQVLRQV�LV�WKDW�WKH�HQWLUH�VWULQJ�VHHQ�RQ�WKH�VFUHHQ�LV�
QHYHU�VWRUHG�LQ�LWV�HQWLUHW\�LQWHUQDOO\��

,Q�DGGLWLRQ�WR�WH[W�IXQFWLRQDOLWLHV��YDULRXV�JUDSKLFV�FDSDELOLWLHV�RI�WKH�IUDPHZRUN�QHHG�LPSURYHPHQWV��
)LUVW��WKHUH�LV�QR�VXSSRUW�IRU�]RRPLQJ��,I�WH[W�HGLWLQJ�LV�DOORZHG�HYHU\ZKHUH��IRU�XQLIRUPLW\��]RRPLQJ�
ZLOO�EH�QHHGHG�HYHU\ZKHUH�UDWKHU�WKDQ�MXVW�ZLWKLQ�GRFXPHQW�HGLWRUV�DQG�YLHZHUV�DV�SURYLGHG�LQ�
FXUUHQW�LQIRUPDWLRQ�PDQDJHPHQW�HQYLURQPHQWV��6HFRQG��SULQWLQJ�VKRXOG�DOVR�EH�VXSSRUWHG��
7RJHWKHU��]RRPLQJ�DQG�SULQWLQJ�UHTXLUH�WKH�8,�IUDPHZRUN�WR�DEDQGRQ�LWV�SL[HO�EDVHG�FRRUGLQDWH�
V\VWHP�LQ�IDYRU�RI�D�FRRUGLQDWH�V\VWHP�WKDW�LV�PRUH�IOH[LEOH��7KLV�FKDQJH�ZRXOG�EH�D�PDMRU�RYHUKDXO��
QRW�D�PLQRU�UH�IDFWRULQJ��7KLUG��]RRPLQJ�UHTXLUHV�LFRQV�WR�VFDOH�JUDFHIXOO\�DW�DQ\�OHYHO�RI�
PDJQLILFDWLRQ��7KLV�LQ�WXUQ�UHTXLUHV�YHFWRU�JUDSKLFV��)RXUWK��DQLPDWLRQV�VKRXOG�EH�VXSSRUWHG�WR�DOORZ�
H[SORUDWLRQ�RI�PRUH�G\QDPLF�8,�FRQFHSWV��7KLV�OLVW�RI�JUDSKLFV�FDSDELOLW\�LPSURYHPHQWV�FDQ�JR�RQ�
DQG�RQ��

,QSXW�HYHQW�KDQGOLQJ�LV�DOVR�FXUUHQWO\�ODFNLQJ��(YHQWV�VXFK�DV�NH\ERDUG�DFFHOHUDWRUV��VKRUWFXWV��DUH�
FXUUHQWO\�QRW�VXSSRUWHG��7KH�VFKHPH�IRU�URXWLQJ�NH\ERDUG�HYHQWV�LV�XQGHUGHYHORSHG�LQ�WKH�8,�
IUDPHZRUN��8QOLNH�PRXVH�HYHQWV�ZKLFK�DUH�ILUHG�DJDLQVW�YHU\�VSHFLILF�8,�HOHPHQWV�RQ�WKH�VFUHHQ��
NH\ERDUG�HYHQWV�DUH�ILUHG�WR�WKH�ZKROH�HQYLURQPHQW��ZKLFK�WKHQ�URXWHV�WKH�HYHQWV�WR�DSSURSULDWH�8,�
HOHPHQWV�EDVHG�RQ�WKH�FRQFHSW�RI�DQ�DEVWUDFW�NH\ERDUG�IRFXV��+RZHYHU��FHUWDLQ�NH\ERDUG�HYHQWV�DUH�
QRW�JHW�URXWHG�WR�WKH�8,�HOHPHQW�KDYLQJ�NH\ERDUG�IRFXV�LI�WKH\�DUH�GHHPHG�WR�EH�NH\ERDUG�
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DFFHOHUDWRU�HYHQWV��$�NH\ERDUG�DFFHOHUDWRU�HYHQW�LV�UDWKHU�VHQW�WR�ZKLFKHYHU�8,�HOHPHQW�WKDW�KDV�
UHJLVWHUHG�LWVHOI�WR�KDQGOH�WKDW�DFFHOHUDWRU��

$�PXOWL�WRRO�SDUDGLJP�PD\�EH�LQYHVWLJDWHG��7KH�FXUUHQW�8,�IUDPHZRUN�RQO\�DFFHSWV�PRXVH�DQG�
NH\ERDUG�HYHQWV�IRU�LQSXW��,W�FDQ�EH�PDGH�WR�KDQGOH�PRUH�LQSXW�GHYLFHV��VXFK�DV�SHQ��PXOWLSOH�PLFH��
PXOWLSOH�NH\ERDUGV��WRXFK��HWF��7KHUH�QHHGV�WR�EH�D�XQLILHG�SDUDGLJP�IRU�ELQGLQJ�SK\VLFDO�LQSXW�
GHYLFHV�DQG�LQSXW�HYHQWV�WR�DEVWUDFW�WRROV�LQ�WKH�V\VWHP��$�XVHU�FDQ�XVH�VHYHUDO�WRROV�DW�WKH�VDPH�WLPH�
WR�DFFRPSOLVK�FRPSOH[�WDVNV��&RQYHQLHQFH�VKRXOG�EH�PRGHOHG�VR�WKDW�HDFK�WRRO�LV�PDGH�HDVLO\�
DFFHVVLEOH�ZKHUH�LWV�XVH�LV�DSSURSULDWH��

5HFRJQLWLRQ�ORJLF�FDQ�EH�DGGHG�IRU�DFFHSWLQJ�JHVWXUH�DQG�VSHHFK�LQSXW��5HFRJQLWLRQ�EDVHG�XVHU�
LQWHUIDFHV�DUH�PRUH�FRPSOLFDWHG�WKDQ�HYHQW�EDVHG�XVHU�LQWHUIDFHV�LQ�WKDW�WKH�IRUPHUV�KDYH�WR�GLYLQH�
KLJK�OHYHO�XVHU�LQWHQWLRQV�IURP�VWUHDPV�RI�ORZ�OHYHO�LQSXW�HYHQWV��6RPH�GLIILFXOWLHV�LQYROYHG�LQ�
UHFRJQLWLRQ�EDVHG�XVHU�LQWHUIDFHV�DUH�VXPPDULO\�GLVFXVVHG�LQ�>��@��

���� 'DWD�&RPSXWDWLRQV�
&XUUHQWO\��D�GDWD�UHTXHVW�PLJKW�KDYH�D�V\QWD[�YHU\�GLIIHUHQW�WKDQ�WKDW�RI�DQ�$GHQLQH�H[SUHVVLRQ�ZKLOH�
WKH\�ERWK�H[SUHVV�WKH�VDPH�FRPSXWDWLRQ��7KH�V\QWD[�RI�WKH�$GHQLQH�H[SUHVVLRQ�LV�DOZD\V�PXFK�
VLPSOHU��7KHUH�LV�D�KLJK�SUREDELOLW\�WKDW�WKH�V\QWD[�RI�WKH�GDWD�UHTXHVW�FDQ�EH�VLPSOLILHG�WR�UHVHPEOH�
WKH�$GHQLQH�H[SUHVVLRQ��

1RW�DOO�8,�HOHPHQWV�FXUUHQWO\�XQGHUVWDQG�GDWD�UHTXHVWV�DQG�DUH�DEOH�WR�ZRUN�ZLWK�GDWD�SURGXFHUV��
(YHQ�LI�D�8,�HOHPHQW�FDQ�XQGHUVWDQG�D�GDWD�UHTXHVW��LW�RQO\�FKRRVHV�WR�LQWHUSUHW�GDWD�UHTXHVWV�
DVVLJQHG�WR�RQO\�D�IHZ�RI�WKH�DWWULEXWHV�RI�LWV�UHQGHULQJ�UHTXHVWV��$OO�8,�HOHPHQWV�VKRXOG�EH�PDGH�
FDSDEOH�RI�XQGHUVWDQGLQJ�GDWD�UHTXHVWV�DWWDFKHG�WR�DQ\�DWWULEXWH�RI�WKHLU�UHQGHULQJ�UHTXHVWV�VR�WKDW�
WKH�8,�FDQ�EH�UHVSRQVLYH�WR�DQ\�FKDQJH�WR�UHQGHULQJ�UHTXHVWV��%HIRUH�WKLV�FDQ�EH�GRQH��KRZHYHU��
PRUH�IUDPHZRUN�VXSSRUW�LV�UHTXLUHG�WR�PDNH�GDWD�SURGXFHUV�HDVLHU�WR�LQWHUDFW�ZLWK��
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$SSHQGL[�$�²�8VHU�6WXG\�,QVWUXFWLRQV�

�
3OHDVH�UHDG�WKH�IROORZLQJ�VFHQDULR�DQG�WKH�OLVW�RI�WDVNV�WKRURXJKO\��7KHQ�OHW�WKH�XVHU�VWXG\�
FRRUGLQDWRU�NQRZ�ZKHQ�\RX�KDYH�ILQLVKHG�UHDGLQJ��7KHVH�LQVWUXFWLRQV�ZLOO�EH�DYDLODEOH�WR�
\RX�WKURXJKRXW�WKH�VWXG\³WKHUH�LV�QR�QHHG�WR�PHPRUL]H�WKHP��
�
6FHQDULR��
�
<RX�DUH�VWDUWLQJ�WR�ZRUN�RQ�D�JURXS�SURMHFW�ZLWK�\RXU�IULHQG�$OLVD��7KLV�SURMHFW�LQYROYHV�FROOHFWLQJ�
LQIRUPDWLRQ�DERXW�IDPRXV�&DQDGLDQ�VLQJHUV�DQG�ZULWLQJ�DQ�HVVD\�DERXW�WKHP��
�
$OLVD�KDV�PDQDJHG�WR�JHW�VRPH�FRQWDFW�LQIRUPDWLRQ�IRU�&HOLQH�'LRQ��D�IDPRXV�&DQDGLDQ�VLQJHU��ZKR�
LV�LQFLGHQWDOO\�RQH�RI�\RXU�IDYRULWHV��$OLVD�KDV�VHQW�\RX�DQ�H�PDLO�PHVVDJH�ZLWK�D�FRQWDFW�
LQIRUPDWLRQ�FDUG�DWWDFKHG��
�
�
3OHDVH�SHUIRUP�WKH�IROORZLQJ����WDVNV�LQ�VHTXHQFH��
�
,I�\RX�FDQQRW�SHUIRUP�D�SDUWLFXODU�WDVN�DIWHU�WU\LQJ�DV�PXFK�DV�\RX�GHHP�QHFHVVDU\��JR�RQ�WR�WKH�
QH[W�WDVN��
�

��� )URP�$OLVD·V�H�PDLO�PHVVDJH��YLHZ�WKH�FRQWDFW�LQIRUPDWLRQ�RI�&HOLQH�'LRQ��1RWH�WKDW�WKH�
FRQWDFW�LQIRUPDWLRQ�FDUG�LQFOXGHV�D�SRUWUDLW�RI�KHU�DQG�WKH�PDS�WR�KHU�KRPH��

��� <RX�LQWHQG�WR�FRQGXFW�D�IDFH�WR�IDFH�LQWHUYLHZ�ZLWK�&HOLQH��KRSHIXOO\�WRPRUURZ��$V�D�UHVXOW��
\RX�ZDQW�D�TXLFN�ZD\�WR�UHWXUQ�WR�WKH�PDS�ODWHU�ZKHQ�\RX�QHHG�WR�GULYH�WR�KHU�KRPH��&UHDWH�
WKDW�TXLFN�ZD\��<RX�ZLOO�EH�DVNHG�WR�UHWXUQ�WR�WKH�PDS�ODWHU��

��� 7KH�SKRWRJUDSK�RI�&HOLQH�'LRQ�LV�LQ�D�ZURQJ�RULHQWDWLRQ��5RWDWH�WKDW�SKRWR�WR�RULHQW�LW�
FRUUHFWO\��:KHQ�WKLV�WDVN�LV�GRQH��WKH�SKRWRJUDSK�WKDW�\RX�VHH�LQ�WKH�FRQWDFW�
LQIRUPDWLRQ�FDUG�VKRXOG�EH�ULJKW�VLGH�XS��

��� $QRWKHU�IULHQG�RI�\RXUV��%HQ��LV�DOVR�D�IDQ�RI�&HOLQH�'LRQ��<RX�ZDQW�WR�VHQG�KHU�SKRWRJUDSK�
WR�KLP��&RPSRVH�D�QHZ�H�PDLO�PHVVDJH�DQG�DWWDFK�WKH��SURSHUO\�RULHQWHG��SKRWR��
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��� $IWHU�DWWDFKLQJ�WKH�SKRWRJUDSK��\RX�UHPHPEHU�WKDW�LW�LV�DFWXDOO\�YHU\�ODUJH��7R�EH�FRXUWHRXV�
WR�%HQ�ZKR�LV�RQ�GLDOXS��PDNH�VXUH�WKDW�\RX�VHQG�WKH�SKRWR�DW�RQO\�����RI�LWV�RULJLQDO�
VL]H��7KDW�LV��UHGXFH�WKH�LPDJH�WR�EH�VHQW�WR�KDOI�RI�LWV�ZLGWK�DQG�KDOI�RI�LWV�KHLJKW��'RQ·W�
DFWXDOO\�VHQG�WKH�PHVVDJH��

��� 1RZ�WKDW�\RX�KDYH�VRPH�LQIRUPDWLRQ�DERXW�&HOLQH�'LRQ��\RX�GHFLGH�WR�LQFOXGH�KHU�
LQIRUPDWLRQ�LQ�\RXU�SURMHFW��6LQFH�\RX�DOUHDG\�KDYH�RQH�RI�KHU�VRQJV��\RX�ZDQW�WR�FROOHFW�LW�
WRJHWKHU�ZLWK�RWKHU�LQIRUPDWLRQ�LQ�\RXU�SURMHFW��*R�WR�\RXU�FROOHFWLRQ�RI�VRQJV�DQG�
RUJDQL]H�&HOLQH·V�VRQJ�LQWR�\RXU�SURMHFW��

D�� ,Q�:LQGRZV��DOO�LQIRUPDWLRQ�LQ�\RXU�SURMHFW�LV�VWRUHG�LQ�WKH�IROGHU�&�?&DQDGLDQ�
6LQJHUV�3URMHFW��DFFHVVLEOH�WKURXJK�D�VKRUWFXW�RQ�WKH�'HVNWRS��2U�\RX�PD\�FKRRVH�
DQ\�RWKHU�PHDQV�DYDLODEOH�IRU�FROOHFWLQJ�WKH�LQIRUPDWLRQ�WRJHWKHU��

E�� ,Q�+D\VWDFN��DOO�LQIRUPDWLRQ�LQ�\RXU�SURMHFW�LV�FODVVLILHG�LQWR�WKH�FDWHJRU\�ODEHOHG�
´&DQDGLDQ�6LQJHUV�3URMHFWµ�VKRZQ�RQ�WKH�ULJKW�SDQH��

��� 7KH�H�PDLO�PHVVDJH�IURP�$OLVD�LV�DOVR�UHOHYDQW�LQ�\RXU�SURMHFW��$OVR�SXW�LW�LQ�\RXU�SURMHFW��
��� <RX�ZLOO�QHHG�WR�LQFOXGH�&HOLQH·V��SURSHUO\�RULHQWHG��SKRWRJUDSK�LQ�\RXU�SURMHFW�DV�

ZHOO��
��� <RXU�IULHQG�$OLVD·V�H�PDLO�PHVVDJH�DOVR�WDONV�DERXW�D�SODQ�IRU�WKH�ZHHNHQG�DQG�JLYHV�\RX�

VRPH�WLSV�DERXW�LQWHUYLHZLQJ�ZLWK�,%0�IRU�D�VXPPHU�LQWHUQVKLS��)LOH�WKH�PHVVDJH�DZD\�
WDNLQJ�LQWR�DFFRXQW�WKHVH�WZR�SRLQWV��

D�� ,Q�+D\VWDFN��WKHUH�LV�D�FDWHJRU\�ODEHOHG�´)XQµ�DQG�D�FDWHJRU\�ODEHOHG�´,QWHUQVKLSµ��
E�� ,Q�:LQGRZV��2XWORRN�KDV�WZR�H�PDLO�IROGHUV�ODEHOHG�´)XQµ�DQG�´,QWHUQVKLSµ��

���� )LQG�RXW�WKH�QDPH�RI�WKH�SKRWRJUDSKHU�ZKR�WRRN�&HOLQH·V�SKRWRJUDSK��DV�KH�PLJKW�
KDYH�WDNHQ�RWKHU�SLFWXUHV�RI�KHU�RU�RI�RWKHU�IDPRXV�&DQDGLDQ�VLQJHUV��

����%URZVH�WKH�SKRWRJUDSKHU·V�FROOHFWLRQ�RI�SKRWRJUDSKLF�ZRUN��
����4XLFNO\�UHWXUQ�WR�WKH�PDS�WR�&HOLQH·V�KRPH��

�
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$SSHQGL[�%�²�8VHU�6WXG\�6XUYH\�

�
��� )RU�KRZ�PDQ\�\HDUV�KDYH�\RX�XVHG�0LFURVRIW�:LQGRZV��DQ\�YHUVLRQ�"�6HOHFW�RQH��

� ������\HDU� ����²���\HDUV� � ����²���\HDUV� � ��!���\HDUV�
�

��� )RU�KRZ�PDQ\�\HDUV�KDYH�\RX�XVHG�WKH�:RUOG�:LGH�:HE"�6HOHFW�RQH��
� �����\HDU� ����²���\HDUV� � ����²���\HDUV� � ��!���\HDUV�

�
��� )RU�HDFK�RI�WKH�VL[�����WDVNV�EHORZ��

x� VHOHFW�RQH�RSWLRQ�WR�LQGLFDWH�ZKHWKHU�\RX�KDYH�HYHU�KDG�D�QHHG�WR�GR�WKDW�WDVN�RU�
VRPHWKLQJ�VLPLODU�WR�LW�RXWVLGH�WKLV�XVHU�VWXG\��FKRRVH�RQH�DPRQJ�´QHYHUµ��´RQFH�RU�
WZLFHµ��´VRPHWLPHVµ��DQG�´RIWHQµ���

x� VHOHFW�RQH�RSWLRQ�WR�LQGLFDWH�ZKHWKHU�LW�LV�HDVLHU�IRU�\RX�WR�KDYH�GRQH�WKH�WDVN�LQ�:LQGRZV�RU�
+D\VWDFN��RU�WR�LQGLFDWH�WKDW�ERWK�HQYLURQPHQWV�DUH�DOPRVW�HTXDOO\�HDV\�RU�KDUG��

x� LI�RQH�HQYLURQPHQW�LV�HDVLHU�ZLWK�UHVSHFW�WR�WKDW�SDUWLFXODU�WDVN��EULHIO\�H[SODLQ�KRZ�RU�ZK\�LW�
LV�HDVLHU�LQ�\RXU�RSLQLRQ��GUDZLQJ�IURP�\RXU�H[SHULHQFH�GXULQJ�WKLV�XVHU�VWXG\��

�
7DVNV��
��� &UHDWLQJ�D�TXLFN�ZD\�WR�UHWXUQ�WR�D�SLHFH�RI�LQIRUPDWLRQ�WKDW�\RX�KDYH�SUHYLRXVO\�

HQFRXQWHUHG��DV�GRQH�ZLWK�WKH�PDS�LQ�VWHSV����DQG�����LQ�XVHU�VWXG\�LQVWUXFWLRQV���
�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�



�
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� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�
��� 5RWDWLQJ�RU�UHVL]LQJ�D�SLFWXUH�HPEHGGHG�ZLWKLQ�D�ODUJHU�SLHFH�RI�LQIRUPDWLRQ�VXFK�DV�D�

FRQWDFW�LQIRUPDWLRQ�FDUG�RU�DQ�H�PDLO�PHVVDJH��VWHSV��������
�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�
� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�
��� $WWDFKLQJ�D�SKRWR�DOUHDG\�HPEHGGHG�ZLWKLQ�D�ODUJHU�SLHFH�RI�LQIRUPDWLRQ�WR�DQ�H�PDLO�

PHVVDJH��H�J��DWWDFKLQJ�&HOLQH·V�SRUWUDLW�LQ�KHU�FRQWDFW�LQIRUPDWLRQ�FDUG�WR�WKH�PHVVDJH�WR�
%HQ��VWHS������

�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�
� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�
��� &ROOHFWLQJ�WRJHWKHU�LWHPV�RI�VHYHUDO�W\SHV��H�J��SXWWLQJ�YDULRXV�WKLQJV�LQWR�WKH�SURMHFW��VWHSV�

���������
�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�
� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
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�
��� &ODVVLI\LQJ�DQ�LWHP�LQ�PRUH�WKDQ�RQH�ZD\��H�J���FODVVLI\LQJ�$OLVD·V�PHVVDJH�LQWR�ERWK�)XQ�DQG�

,QWHUQVKLS�FDWHJRULHV��VWHS������
�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�
� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�
��� /RFDWLQJ�DGGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�VRPH�SLHFHV�RI�LQIRUPDWLRQ�RQ�\RXU�FRPSXWHU�

�VXFK�DV�LGHQWLI\LQJ�DXWKRUV�RI�SKRWRJUDSKV��VWHSV����������
�
� ��QHYHU� ��RQFH�RU�WZLFH���VRPHWLPHV� � ��RIWHQ�
�
� ��DOPRVW�HTXDOO\�HDV\�RU�KDUG� ��:LQGRZV�HDVLHU� ��+D\VWDFN�HDVLHU�
� ,I�RQH�LV�HDVLHU��ZK\�RU�KRZ"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�

'R�\RX�KDYH�DQ\�RWKHU�FRPPHQW�DERXW�WKLV�XVHU�VWXG\�RU�\RXU�H[SHULHQFH�LQ�SHUIRUPLQJ�WKH�WDVNV�LW�
LQFOXGHV"�

� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

�
�(QG�RI�6XUYH\��
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$SSHQGL[�&�²�6XUYH\�:ULWWHQ�
5HVSRQVHV�

86(5���

�����:LWK�+D\VWDFN��,�MXVW�URWDWHG�LQVLGH��,Q�:LQGRZV��,�KDG�WR�RSHQ�D�VHSDUDWH�SURJUDP��

�����:LWK�+D\VWDFN��,�HQGHG�XS�PDNLQJ�PLVWDNHV��DWWDFKLQJ�H[WUD�ILOHV��WKDW�,�FRXOGQ·W�IL[��,Q�2XWORRN��
LW·V�PXFK�HDVLHU�WR�UHPRYH�XQZDQWHG�ILOHV��

�����,W�ZDV�LPSRVVLEOH�WR�ILQG�SLFWXUH�LQIR�LQ�:LQGRZV��,Q�+D\VWDFN��DOO�,�KDG�WR�GR�ZDV�FOLFN��

2YHUDOO�FRPPHQW��3DUW�RI�WKH�UHDVRQ�,·YH�KDG�VR�PXFK�GLIILFXOW\�LQ�WKLV�VWXG\�LV�EHFDXVH�,�XVH�(XGRUD�
DV�RSSRVHG�WR�2XWORRN��5HJDUGOHVV��+D\VWDFN�VWLOO�VHHPV�HDVLHU��H[FHSW�ZKHQ�LW�FRPHV�WR�GHOHWLRQ���
\HW�MXVW�DV�IOH[LEOH�DV�:LQGRZV��

86(5���

�����,Q�+D\VWDFN�LW�ZDV�HDVLHU�WR�MXVW�GUDJ�DQG�GURS�LQIR��DV�RSSRVHG�WR�FRS\LQJ�SDVWLQJ�LW�LQ�
2XWORRN��

�����,W�ZDV�HDVLHU�WR�GUDJ�DQG�GURS�LQ�+D\VWDFN��

�����'UDJ�DQG�GURS�LQ�+D\VWDFN�ZRUNHG�IDVWHU�WKDQ�RUJDQL]LQJ�PDWHULDOV�IURP�GLIIHUHQW�:LQGRZV�
SURJUDPV��
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�����+D\VWDFN�ZDV�HDVLHU�WKDQ�QHZ�YHUVLRQ�RI�:LQGRZV��WKLV�WDVN�ZDV�HDVLHU�WR�GR�LQ�ROGHU�YHUVLRQ�RI�
:LQGRZV��

�����,Q�WKH�+D\VWDFN�YHUVLRQ��WKH�VRXUFH�LQIR�RQ�WKH�SKRWRJUDSK�ZDV�HDVLHU�WR�DFFHVV��FRXOGQ·W�ILQG�LW�
LQ�:LQGRZV���

2YHUDOO�FRPPHQW��,�ZDV�PRUH�H[SHULHQFHG�LQ�ROGHU�YHUVLRQ�V��RI�2XWORRN��QHZ�YHUVLRQ�VHHPV�KDUGHU�
WR�XVH���$OVR��,�KDG�YHU\�OLWWOH�H[SHULHQFH�ZLWK�0HGLD�3OD\HU���

2QFH�,�JRW�XVHG�WR�+D\VWDFN��LW�VHHPHG�HDVLHU�WR�XVH��PRUH�LQWXLWLYH�WKDQ�:LQGRZV��WKRXJK�,�KDG�
VRPH�SUREOHPV�ZLWK�"""��PRVWO\�ZLWK�WDVNV�,�QRUPDOO\�QHYHU�GR���

86(5���

�����<RX�FRXOG�MXVW�FOLFN�RQ�LW�LQ�WKH�PDUJLQ��WKRXJK�,�LPDJLQH�ZLWK�ORWV�RI�ILOHV�RQ�\RXU�FRPSXWHU�
:LQGRZV�LV�HDVLHU�EHFDXVH�LW�KDV�VXFK�D�VWURQJ�RUJDQL]DWLRQDO�V\VWHP�LQ�SODFH��

�����<RX�GLG�QRW�KDYH�WR�H[SRUW�WKH�LPDJH�WR�D�QHZ�DSSOLFDWLRQ��

�����,Q�:LQGRZV��,�ZRXOG�QRUPDOO\�MXVW�IRUZDUG�WKH�HPDLO��EXW�LQ�+D\VWDFN�LW�ZDV�HDVLHU�WR�DWWDFK�LW��

�����+D\VWDFN�ZDV�HDVLHU��EXW�LW�ERWKHUHG�PH�WKDW�WKH�ILOH�GLGQ·W�DFWXDOO\�PRYH��LW�ZDV�MXVW�D�VHULHV�RI�
VKRUWFXWV�EHLQJ�FUHDWHG��

�����,�WKLQN�KDG�,�NQRZQ�KRZ�WR�GR�LW�LQ�:LQGRZV��LW�ZRXOG�KDYH�EHHQ�ILQH��EXW�LW�VHHPV�WKLV�LV�ZKDW�
+D\VWDFN�LV�GHVLJQHG�IRU��

�����3HUKDSV�,�ZDV�MXVW�"""�ZLWK�:LQGRZV��

2YHUDOO�FRPPHQW��,�WKLQN�+D\VWDFN�VHHPV�OLNH�JUHDW�VRIWZDUH��EXW�,�ZRXOG�EH�ZDU\�RI�WKLQJV�JHWWLQJ�
FOXWWHUHG�LQ�D�ZD\�WKH\�GRQ·W�LQ�:LQGRZV��:LQGRZV�LV�KDUGHU�WR�XVH�DQG�PRUH�WLPH�FRQVXPLQJ�
EHFDXVH�LW�LV�EDVLFDOO\�OLNH�D�ILOLQJ�FDELQHW��+D\VWDFN�VHHPV�PRUH�OLNH�D�QRWLFH�ERDUG��

86(5���

2YHUDOO�FRPPHQW��7KLV�QHZ�XVHU�LQWHUIDFH�LV�JUHDW��EXW�IRU�QHZ�XVHUV��LW�VHHPV�WKHUH�DUH�WRR�PXFK�
LQIRUPDWLRQ��RU�RSWLRQV��

86(5���
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�����)XOO�VWDWXV�DSSHDUV�WR�H[LVW�LQ�REMHFW�SRLQWHU�VWUXFWXUH«�6R�RQH�FOLFN�RU�D�GRXEOH�FOLFN�DQG�\RXU�
EDFN��

�����7KHUH�ZHUH�IHZHU�RSWLRQV�WR�FKRRVH�IURP��

�����7KHUH�DUH�FRQVWUDLQWV�LQ�:LQGRZV�WKDW�GR�QRW�SHUPLW�XQLYHUVDOO\�TXDOLILHG�´SRLQWHUVµ�RU�
UHIHUHQFHV��

�����2QFH�RQH�NQRZV�WKH�SUHVHQWDWLRQ�´IRUPDWµ��YHU\�HDV\��

2YHUDOO�FRPPHQW��7KH�GLIIHUHQWLDWLRQ�RI�YDOLGLW\�RI�WHVW�GXH�WR�´XVHUVµ�D�SULRUL�NQRZOHGJH��7KH�WDVNV�
ZHUH�VLPSOH�IURP�XVHUV�YLHZ�EXW�TXLWH�FRPSOLFDWHG�FRPSXWDWLRQDOO\��*RRG�OXFN«�

86(5���

�����:LWK�+D\VWDFN��,�GR�QRW�KDYH�WR�ORRN�IRU�D�SKRWR�HGLWRU��/XFNLO\��WKHUH�ZDV�D�VKRUWFXW�LQ�
:LQGRZV�RQ�WKH�GHVNWRS��

�����:LWK�:LQGRZV��,�ZRXOG�KDYH�WR�ORRN�IRU�WKH�ILOH�QDPH��'UDJ���GURS�GLG�QRW�ZRUN�IRU�PH�WR�
DWWDFK��

�����2QH�FOLFN��1R�ORRNLQJ�IRU�SURMHFW�IROGHU��

�����,W�ZDV�LPSRVVLEOH�LQ�:LQGRZV�ZLWKRXW�PDNLQJ�D�FRS\�RI�WKH�PHVVDJH��

�����5LJKW�FOLFN�DFFRPSOLVKHV�WKLV�LQ�+D\VWDFN��,Q�:LQGRZV�WKHUH�DUH�PDQ\�RSWLRQV�DQG�SXOOGRZQ�
PHQXV�DW�WKH�WRS��

2YHUDOO�FRPPHQW��1RUPDOO\��,�ZRXOG�NQRZ�ZKHUH�WKH�ILOHV�DUH��L�H���LI�LW�ZHUH�P\�FRPSXWHU���

7KLV�WLPH��,�QHHGHG�WR�ILQG�WKH�ILOH�ORFDWLRQ�IURP�PHGLD�SOD\HU�DQG�WKHQ�EURZVH�WKHUH��1RUPDOO\��,�
ZRXOG�JR�GLUHFWO\�WKHUH�DQG�KDYH�OHVV�WURXEOH��

,FRQV�QHHG�WR�EH�FOLFNDEOH�LQ�+D\VWDFN��,�QHYHU�XQGHUVWRRG�WKH�GLIIHUHQFH�EHWZHHQ�OHIW�	�ULJKW�SDQHV��

86(5���

�����(YHU\WKLQJ�LV�ULJKW�LQ�WKH�´IDYRULWHVµ�OLVW��DOZD\V�RSHQ��:��:LQGRZV�\RX�KDYH�WR�QDYLJDWH�
WKURXJK�IROGHUV�DQG�FOLFN�D�ORW�RI�EXWWRQV��
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�����1R�QHHG�WR�RSHQ�D�SKRWR�HGLWLQJ�SURJUDP��

�����,�FRXOGQ·W�ILJXUH�RXW�KRZ�WR�GR�LW�LQ�2XWORRN«�

86(5���

�����:DV�DEOH�WR�ORFDWH�WKH�+D\VWDFN�PHVVDJH�HDVLHU�VLQFH�LW�DOO�VKRZV�ZLWKRXW�RYHUODSSLQJ�RQ�WKH�
VFUHHQ��

�����&RXOG�QRW�UHFRS\�RU�UHFUHDWH�PHVVDJH�XVLQJ�:LQGRZV�

�����$OVR��FRXOG�QRW�ILQG�WKH�LQIR�LQ�:LQGRZV�DV�RSSRVHG�WR�+D\VWDFN·V�EHLQJ�VKRZQ�RQ�WKH�
SKRWRJUDSK��

2YHUDOO�FRPPHQW��1R��

86(5���

�����+D\VWDFN��HDVLHU�WR�GR�WKH�UHVL]LQJ�

:LQGRZV��HDVLHU�WR�VDYH�D�FRS\�RI�ERWK�WKH�RULJLQDO�DQG�WKH�UHVL]HG�YHUVLRQ�

�����,�OLNHG�KDYLQJ�DOO�P\�FXUUHQW�LQIR�VLPXOWDQHRXVO\�DYDLODEOH�RQ�WKH�VFUHHQ�²�PDGH�GUDJ�DQG�
GURS�FKHFN�ER[HV�PXFK�VLPSOHU�

������RIWHQ�²�EXW�QRW�XVXDOO\�ZLWKLQ�DQ�DSSOLFDWLRQ�²�XVXDOO\�MXVW�D�ILOH��

HDVLHU�EHFDXVH�FDQ�MXVW�VHOHFW�DQG�FOLFN�FKHFN�ER[��ZKLFK�RI�+D\VWDFN�RI�:LQGRZV�XVHV�OHQ�VSDFH�WR�
GR�WKLV"�

�����EHFDXVH�+D\VWDFN�ZDV�FUHDWHG�WR�GLVSOD\�WKLV�LQIR�YHU\�HDVLO\�²�,�GRQ·W�HYHQ�NQRZQ�ZKHUH�WKLV�
LQIR�LV�LQ�:LQGRZV��

2YHUDOO�FRPPHQW��1RWH��$OWKRXJK�,�KDYH�XVHG�:LQGRZV�#�ZRUN�DQG�GXULQJ�ODEV�����������������P\�
GD\�WR�GD\�FRPSXWHU�XVH�LV�XVXDOO\�$WKHQD��8QL[��DQG�0DF�26�;��

)RU�VLPSOH�WDVNV�,�ZRXOG�GHILQLWHO\�SUHIHU�+D\VWDFN�WR�:LQGRZV�RQFH�WKH�UHVSRQVH�WLPH�LPSURYHV��
%XW�,·P�QRW�VXUH�,�ZRXOG�OLNH�LW�YHU\�PXFK�IRU�PRUH�FRPSOH[�WDVNV�²�H�J��LW�ZDVQ·W�FOHDU�KRZ�WR�ILQG�
JHQHUDO�V\VWHP�LQIRUPDWLRQ��HWF��
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86(5����

�����-XVW�GUDJ�LW�WR�WKH�VLGH�RI�WKH�VFUHHQ�LQVWHDG�RI�VDYLQJ�LW�LQ�D�GLIIHUHQW�SODFH�RU�FUHDWLQJ�D�VKRUWFXW��

�����$JDLQ�WKH�GUDJJLQJ�LQVWHDG�RI�PHVVLQJ�ZLWK�VDYH�ZLQGRZV�DQG�VHDUFKLQJ�IRU�LW��

�����7KH�ILOHV�ZHUH�SUHWW\�PXFK�HDVLO\�DFFHVVLEOH�WR�VWDUW�RII�ZLWK��,Q�:LQGRZV�,�KDG�WR�JR�VHDUFKLQJ�
IRU�WKHP�EHIRUH�,�FRXOG�VWDUW�JDWKHULQJ��

�����&RXOG�GUDJ�RU�FKHFN�WKH�VDPH�REMHFW�LQ�PXOWLSOH�SODFHV�LQVWHDG�RI�PDNLQJ�VXUH�\RX�FRS\�LW�WR�WKH�
ULJKW�SODFH�RU�FRS\�LW�LQVWHDG�RI�PRYLQJ�LW���,�KDG�WURXEOH�ILQGLQJ�LQ�:LQGRZV�FRS\�WR�FRPPDQG���

2YHUDOO�FRPPHQW��8QIDPLOLDU�+D\VWDFN�WDVNV�ZHUH�HDVLHU�WR�ILJXUH�RXW�LQ�JHQHUDO�WKDQ�LQ�:LQGRZV�
WDVNV��,�OLNH�WKH�+D\VWDFN�OD\RXW��,�GRQ·W�KDYH�PXFK�H[SHULHQFH�ZLWK�PXVLF�SURJUDPV�RU�DOWHULQJ�
SKRWRV��

86(5����

�����QHYHU�XVH�DGGUHVV�ERRNV�²�LPDJHV�DOZD\V�VHSDUDWH�ILOHV�

�����6RPHWLPHV�XVLQJ�PXOWLSOH�VRXUFHV�ZRXOG�JHW�FOXPV\�FOXWWHUHG�Z��+D\VWDFN�LQWHUIDFH��

�����VKRUWFXWV�

�����"""�LQ�363�LI�\RX�GRQ·W�NQRZ�WKH�SURJUDP��ORRN�KRZ�HDV\�LW�LV�IRU�UHDG�DOWHU�����WDJV��

+D\VWDFN�VHHPV�WRR�SHUIHFWO\�VHW�XS�IRU�WKHVH�WDVNV��$V�LI�JLYLQJ�D�UDQGRP�WDVNV�LW�ZRXOG�QRW�EH�HDV\�
WR�GR��

2YHUDOO�FRPPHQW��363�LV�QRW�UHDOO\�DQ�HDV\�LQWXLWLYH�SURJUDP�IRU�WKHVH�WDVNV��

'RQ·W�NQRZ�DERXW�DQ\RQH�HOVH��EXW�,·YH�QHYHU�ZRUNHG�ZLWK�HPDLO�WKLV�ZD\��WU\LQJ�WR�HGLW�LQ�PHVVDJH��
HWF���DQG�,�GRQ·W�WKLQN�,·G�ZDQW�WR«�

86(5����

�����<RX�GRQ·W�KDYH�WR�RSHQ�D�VHSDUDWH�SURJ��WR�HGLW�SLFWXUHV�

�����,�FDQ·W�VHHP�WR�MXVW�GUDJ�DQG�GURS�LQ�:LQGRZV�OLNH�,�GLG�LQ�+D\VWDFN��
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�����+D\VWDFN�PDNHV�WKH�LQIR�SURSHUWLHV�UHDOO\�HDV\�WR�ILQG³MXVW�E\�ULJKW�FOLFN�

2YHUDOO�FRPPHQW��,�FRXOG�KDYH�GRQH�EHWWHU�LQ�:LQGRZV�LI�,�ZDV�IDPLOLDU�ZLWK�ZKHUH�DOO�WKH�ILOHV�DUH�
VWRUHG��%XW�RYHUDOO�,�WKLQN�+D\VWDFN�PDGH�WKH�WDVNV�VOLJKWO\�HDVLHU�WR�SHUIRUP��

86(5����

�����,W�ZDV�PRUH�VWUDLJKWIRUZDUG��FOLFN���GUDJ���

�����&OLFNLQJ�RQFH�SUHVHQWHG�PRUH�LQIRUPDWLRQ�DW�D�WLPH��VR�OHVV�VHDUFKLQJ�LQYROYHG��WKHUHIRUH�OHVV�
ZDVWHG�WLPH��

2YHUDOO�FRPPHQW��,�IRXQG�+D\VWDFN�HDVLHU�E�F�,�WHQG�WR�EH�D�PRUH�YLVXDO�OHDUQHU��+D\VWDFN�KDG�
FRQFLVH�LQIRUPDWLRQ�RQ�YDULRXV�DVSHFWV�RQ�21(�VFUHHQ��VR�LW�VDYHG�WLPH���IUXVWUDWLRQ�LQ�ILJXULQJ�RXW�
WKH�WDVNV��

86(5����

�����,W�ZDV�DOO�GRQH�ZLWKLQ�RQH�SURJUDP��

�����,W�ZDV�PXFK�HDVLHU�WR�ILQG�LQIRUPDWLRQ��,�KDG�WURXEOH�ILQGLQJ�D�ZD\�WR�PRUH�&HOLQH·V�VRQJ��

�����'LGQ·W�IRUFH�PH�WR�FRS\�WKH�LPDJH�RYHU�DQG�RYHU�DJDLQ��

2YHUDOO�FRPPHQW��,�UHDOO\�HQMR\HG�XVLQJ�+D\VWDFN��,�XVXDOO\�XVH�:LQGRZV�([SORUHU�RQ�P\�RZQ�
FRPSXWHU�VR�,�OLNH�WKH�IHHO�RI�WKH�EURZVHU�DSSOLHG�WR�D�FRPSXWHU�DQG�QRW�MXVW�WKH�,QWHUQHW��

86(5����

�����+D\VWDFN�ZLOO�SHUIRUP�WKH�URWDWLRQ�UHVL]H�ZLWKRXW�ORDGLQJ�DQ�H[WHUQDO�SURJUDP³EXLOW�LQ�
IXQFWLRQDOLW\�

�����&DWHJRULHV�DUHQ·W�OLPLWHG�WR�D�FHUWDLQ�W\SH�RI�PHGLD�DQG�GRHVQ·W�REYLRXVO\�FOXWWHU�WKH�GLUHFWRU\�
WUHH��

�����7KH�JURXSV�DUH�VXIILFLHQWO\�DEVWUDFWHG�DZD\�IURP�WKH�ZRUNLQJV�RI�WKH�26�WKDW�DUELWUDU\�
PHPEHUVKLS�VHHPV�WR�EH�PRUH�LQWXLWLYH³D�ORQJ�ZD\�RI�VD\LQJ�´LW·V�MXVW�HDVLHUµ�
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�����+D\VWDFN�VHHPV�WR�EH�LQWHOOLJHQW�HQRXJK�WKDW�LW�FDQ�UHFRJQL]H�ZKDW�RSHUDWLRQV�RQH�PLJKW�ZDQW�WR�
SHUIRUP³PXFK�EHWWHU�WKDQ�:LQGRZV�

86(5����

�����,�XVHG�WR�XVH�:LQGRZV��WKDW·V�DOO��%HVLGH�RI�WKDW��DOPRVW�HTXDOO\�HDV\��

�����<RX�GRQ·W�QHHG�WR�XVH�DQRWKHU�SURJUDP�WR�GR�LW��

�����%HFDXVH�LQ�+D\VWDFN�\RX�VHH�DQ�DXWKRU��

2YHUDOO�FRPPHQW��%XW�JHQHUDOO\�LQWHUIDFH�RI�+D\VWDFN�QRZ�LV�QRW�YHU\�XVHU�IULHQGO\��6RPHWLPHV�LW·V�D�
ORQJ�ZD\�WR�VHH�KRZ�\RX�FDQ�GR�VLPSOH�WKLQJV��H�J���VHQG�DQ�H�PDLO��

86(5����

�����,·P�XVHG�WR�XVLQJ�:LQGRZV���QHYHU�XVHG�+D\VWDFN�EHIRUH�WRGD\��

�����+D\VWDFN�VHHPHG�PRUH�LQWXLWLYH��

�����,�FRXOGQ·W�ORFDWH�WKH�IXQFWLRQ�LQ�:LQGRZV�WR�JHW�WKH�DGG·O�LQIR��,�FRXOG�LQ�+D\VWDFN���

86(5����

�����%HFDXVH�,�KDYH�PRUH�H[SHULHQFH�ZLWK�0�:��

�����%HFDXVH�,�ZDV�ZRUNLQJ�ZLWK�WKLV�SURJUDP�EHIRUH��

�����,W·V�HDVLHU�EHFDXVH�\RX�QHHG�MXVW�GUDJ�WKH�SKRWR�WR�WKH�DWWDFKPHQW�OLQH�

�����,W·V�HDV\�D�OLWWOH�ELW�EHFDXVH�\RX�FDQ�GUDJ�DQG�GURSS�IXQFWLRQ��

�����<RX�MXVW�QHHG�FOLFN�WKH�EXWWRQ�´IXQµ�DQG�´LQWHUQVKLSµ�DQG�LQIRUPDWLRQ�ZLOO�EH�FODVVLILHG��,Q�
0�:LQGRZV�LW·V�WHUULEOH����

�����,�IRXQG�LQIRUPDWLRQ�YHU\�TXLFNO\�EHFDXVH�LW�ZDV�ORFDWHG�RQ�WKH�VDPH�VFUHHQ��,Q�:LQGRZV�LW�WDNHV�
���PLQ�WR�ILQG�LW��

2YHUDOO�FRPPHQW��,�IRXQG�WKDW�+D\VWDFN�LV�HDV\�LQ�RSHUDWLQJ�LQ�JHQHUDO��
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86(5����

�����:LQGRZV�JLYHV�WKH�RSWLRQ�RI�KDYLQJ�QHFHVVDU\�ILOHV�RSHQ�DQG�PLQLPL]HG�LQ�RUGHU�WR�UHWXUQ��,Q�
+D\VWDFN�,�GLGQ·W�QHHG�WR�NHHS�LW�RSHQ��EHFDXVH�,�KDG�IROGHUV�H[SORUHG�DQG�FRXOG�VHH�ILOHV�,�QHHG��

�����:H�DOPRVW�DOZD\V�KDYH�WR�URWDWH�RU�UHVL]H�SLFWXUHV�ZKHQ�VHQGLQJ�H�PDLOV��DQG�:LQGRZV�DOORZV�
\RX�WR�GR�VR�RQO\�E\�XVLQJ�VSHFLILF�SURJUDPV��+D\VWDFN�KDG�LW�LQ�ULJKW�SODFH��

�����,Q�ERWK�SURJUDPV�,�MXVW�GUDJ�DQG�GURS�SLFWXUHV��

�����,�ZRXOG�VD\�,�VWLOO�GUDJ�DQG�GURS��EXW�ZLWK�+D\VWDFN�,�GLGQ·W�QHHG�WR�RSHQ�WKH�IROGHU�EHIRUH�
GURSLQJ�WKHUH��,Q�:LQGRZV�,�XVH�´PRYH�WR�IROGHUµ�EXWWRQ��

�����'LGQ·W�QHHG�WR�FRS\�EHIRUH�PRYLQJ��

�����+D\VWDFN�RSHQHG�SLFWXUH�SURSHUWLHV�ZLWK�SLFWXUH��'LGQ·W�QHHG�WR�JR�WR�VSHFLILF�SURJUDP�DQG�
FKHFN�LPDJH�SURSHUWLHV��

2YHUDOO�FRPPHQW��6WXG\�LV�JRRG�LQ�LGHQWLI\LQJ�ZHDN�VSRWV�RI�:LQGRZV��ZLWK�ZKLFK�HDFK�RI�XV�LV�
GHDOLQJ�GD\O\��%XW�,�UHDOO\�VHH�QRW�D�VXEVWLWXWH�WR�:LQGRZV��EXW�DQ�LPSURYHG�2XWORRN�([SUHVV�RU�
RWKHU�H�PDLO�SURJUDPV��7KH�RYHUDOO�LPSUHVVLRQ�DERXW�+D\VWDFN�ZDV�SRVLWLYH��

�
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5HIHUHQFHV�

�
>�@� %URZQ6DXFH�5')�%URZVHU��KWWS���EURZQVDXFH�VRXUFHIRUJH�QHW���
>�@� &RPPRQ�/LVS�,QWHUIDFH�0DQDJHU��&/,0���5HOHDVH������6\PEROLFV��,QF���������
>�@� &25%$��KWWS���ZZZ�FRUED�RUJ���
>�@� +D\VWDFN��KWWS���KD\VWDFN�OFV�PLW�HGX���
>�@� ,%0�/RWXV�VRIWZDUH��KWWS���ZZZ�ORWXV�FRP���
>�@� ,VD9L]�2YHUYLHZ��KWWS���ZZZ�Z��RUJ���������,VD9L]���
>�@� 0LFURVRIW�&20�7HFKQRORJLHV��KWWS���ZZZ�PLFURVRIW�FRP�FRP�GHIDXOW�DVS��
>�@� 2(RQH�2SHUDWLQJ�(QYLURQPHQW��KWWS���ZZZ�RHRQH�FRP���
>�@� 5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��0RGHO�DQG�6\QWD[�6SHFLILFDWLRQ��

KWWS���ZZZ�Z��RUJ�75������5(&�UGI�V\QWD[������������
>��@� 5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��6FKHPD�6SHFLILFDWLRQ��KWWS���ZZZ�Z��RUJ�75������:'�

UGI�VFKHPD���
>��@� $PEURVLR��$QD�3DXOD��,QWURGXFLQJ�VHPDQWLFV�LQ�FRQFHSWXDO�VFKHPD�UHXVH��,Q�3URFHHGLQJV�RI�WKH�� , - �

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�.QRZOHGJH�0DQDJHPHQW��SDJHV���²����������
>��@� %HUQHUV�/HH��7��3ULPHU��*HWWLQJ�LQWR�5')�	�6HPDQWLF�:HE�XVLQJ�1���

KWWS���ZZZ�Z��RUJ���������VZDS�3ULPHU�KWPO��
>��@� %HUQHUV�/HH��7���+HQGOHU��-���DQG�/DVVLOD��2��7KH�6HPDQWLF�:HE��6FLHQWLILF�$PHULFDQ��0D\�������
>��@� %X[WRQ��:���/DPE��0��5���6KHUPDQ��'���6PLWK��.��&��7RZDUGV�D�FRPSUHKHQVLYH�XVHU�LQWHUIDFH�

PDQDJHPHQW�V\VWHP��,Q�3URFHHGLQJV�RI�WKH��� . / �$QQXDO�&RQIHUHQFH�RQ�&RPSXWHU�*UDSKLFV�DQG�,QWHUDFWLYH�
7HFKQLTXHV��SDJHV���²����������

>��@� &UDLJ��'DYLG�7��&DQRQ·V�&DW�&RPSXWHU��7KH�5HDO�0DFLQWRVK��KWWS���DUFKDLF�
DSSOHV�VKDXQ\�GH�ILOHV�FDW�FDQRQ�KWPO��
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>��@� 'RXULVK��3DXO��(GZDUGV��:��.HLWK��/D0DUFD��$QWKRQ\��DQG�6DOLVEXU\��0LFKDHO��8VLQJ�
SURSHUWLHV�IRU�XQLIRUP�LQWHUDFWLRQ�LQ�WKH�3UHVWR�GRFXPHQW�V\VWHP��,Q�3URFHHGLQJV�RI�WKH��� . / �
$QQXDO�$&0�6\PSRVLXP�RQ�8VHU�,QWHUIDFH�6RIWZDUH�DQG�7HFKQRORJ\��SDJHV���²����������

>��@� (ULNVVRQ��+���)HUJHUVRQ��5���6KDKDU��<���DQG�0XVHQ��0��$XWRPDWLF�*HQHUDWLRQ�RI�2QWRORJ\�
(GLWRUV��,Q�3URFHHGLQJV�RI�WKH��� . / �%DQII�.QRZOHGJH�$FTXLVLWLRQ�:RUNVKRS��%DQII��$OEHUWD��&DQDGD��
������

>��@� )UDNHV��:LOOLDP�DQG�7HUU\��&DURO��6RIWZDUH�UHXVH��PHWULFV�DQG�PRGHOV��$&0�&RPSXWLQJ�6XUYH\V�
�&685����������-XQH�������

>��@� *DEULHO��5LFKDUG�3���:KLWH��-RQ�/���DQG�%REURZ��'DQLHO�*��&/26��LQWHJUDWLQJ�REMHFW�RULHQWHG�
DQG�IXQFWLRQDO�SURJUDPPLQJ��&RPPXQLFDWLRQV�RI�WKH�$&0����������²����������

>��@� +DODV]��)UDQN�*��5HIOHFWLRQV�RQ�´6HYHQ�,VVXHVµ��+\SHUWH[W�LQ�WKH�(UD�RI�WKH�:HE��$&0�
-RXUQDO�RI�&RPSXWHU�'RFXPHQWDWLRQ���������$XJXVW�������

>��@� +DQGVFKXK��6���6WDDE��6���DQG�0DHGFKH��$��&5($0³&UHDWLQJ�UHODWLRQDO�PHWDGDWD�ZLWK�D�
FRPSRQHQW�EDVHG�RQWRORJ\�GULYHQ�DQQRWDWLRQ�IUDPHZRUN��.�&$3�·����

>��@� +D\HV��3KLOLS�-���6]HNHO\��3HGUR�$���DQG�/HUQHU��5LFKDUG�$��'HVLJQ�DOWHUQDWLYHV�IRU�XVHU�
LQWHUIDFH�PDQDJHPHQW�V\VWHPV�EDVHG�RQ�H[SHULHQFH�ZLWK�&286,1��,Q�3URFHHGLQJV�RI�WKH�6,*&+,�
&RQIHUHQFH�RQ�+XPDQ�)DFWRUV�LQ�&RPSXWLQJ�6\VWHPV��������

>��@� +LOO��5DOSK�'��6XSSRUWLQJ�FRQFXUUHQF\��FRPPXQLFDWLRQ��DQG�V\QFKURQL]DWLRQ�LQ�KXPDQ�
FRPSXWHU�LQWHUDFWLRQ³WKH�6DVVDIUDV�8,06��$&0�7UDQVDFWLRQV�RQ�*UDSKLFV��72*�����������²�����
-XO\�������

>��@� +XGVRQ��6FRWW�(��DQG�0RKDPHG��6KDPLP�3��,QWHUDFWLYH�VSHFLILFDWLRQV�RI�IOH[LEOH�XVHU�LQWHUIDFH�
GLVSOD\V��$&0�7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�6\VWHPV��72,6�����������²�����-XO\�������

>��@� +X\QK��'DYLG��+D\VWDFN·V�8VHU�,QWHUIDFH�)UDPHZRUN��7XWRULDO�DQG�5HIHUHQFH��
KWWS���KD\VWDFN�OFV�PLW�HGX�GRFXPHQWDWLRQ�XL�SGI��

>��@� .DKDQ��-RVp�DQG�.RLYXQHQ��0DUMD�5LWWD��$QQRWHD��DQ�RSHQ�5')�LQIUDVWUXFWXUH�IRU�VKDUHG�:HE�
DQQRWDWLRQV��,Q�3URFHHGLQJV�RI�WKH��� . / �,QWHUQDWLRQDO�&RQIHUHQFH�RQ�:RUOG�:LGH�:HE��SDJHV����²�����
������

>��@� .OHLQ��'DQLHO��'HYHORSLQJ�DSSOLFDWLRQV�ZLWK�WKH�$OSKD�8,06��LQWHUDFWLRQV���������²����2FWREHU�
������

>��@� .UXHJHU��&KDUOHV�:��6RIWZDUH�UHXVH��$&0�&RPSXWLQJ�6XUYH\V��&685����������-XQH�������
>��@� /L��:HQ�6\DQ�DQG�+RORZF]DN��5LFKDUG�'��&RQVWUXFWLQJ�LQIRUPDWLRQ�V\VWHPV�EDVHG�RQ�VFKHPD�

UHXVH��,Q�3URFHHGLQJV�RI�WKH�� . / �LQWHUQDWLRQDO�FRQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�.QRZOHGJH�0DQDJHPHQW��SDJHV�
���²�����������

>��@� 0DQKHLPHU��-��0���%XUQHWW��5��&���DQG�:DOOHUV��-��$��$�FDVH�VWXG\�RI�XVHU�LQWHUIDFH�PDQDJHPHQW�
V\VWHP�GHYHORSPHQW�DQG�DSSOLFDWLRQ��,Q�3URFHHGLQJV�RI�WKH�6,*&+,�FRQIHUHQFH�RQ�+XPDQ�)DFWRUV�LQ�
&RPSXWLQJ�6\VWHPV��SDJHV����²�����������

>��@� 0HHUWHQ��/��DQG�3HPEHUWRQ��6��7KH�(UJRQRPLFV�RI�&RPSXWHU�,QWHUIDFHV�²�'HVLJQLQJ�D�6\VWHP�
IRU�+XPDQ�8VH��&:,�5HSRUW�&6�5������'HFHPEHU�������&:,�$PVWHUGDP��

>��@� 0|OOHU��5DOI��6\PEROLFV�/LVS�0DFKLQH�0XVHXP��KWWS���NRJV�ZZZ�LQIRUPDWLN�XQL�
KDPEXUJ�GH�aPRHOOHU�V\PEROLFV�LQIR�V\PEROLFV�KWPO��

>��@� 0\HUV��%UDG��+XGVRQ��6FRWW�(���DQG�3DXVFK��5DQG\��3DVW��3UHVHQW��DQG�)XWXUH�RI�8VHU�,QWHUIDFH�
6RIWZDUH�7RROV��$&0�7UDQVDFWLRQV�RQ�&RPSXWHU�+XPDQ�,QWHUDFWLRQ��������²����0DUFK�������
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>��@� 3DOD\��$��-���+DQVHQ��:���.D]DU��0���6KHUPDQ��0���:DGORZ��0���1HXHQGRUIIHU��7���6WHUQ��=���
%DGHU��0���DQG�3HWHUV��7��7KH�$QGUHZ�WRRONLW��$Q�RYHUYLHZ��,Q�3URFHHGLQJV�RQ�:LQWHU������8VHQL[�
7HFKQLFDO�&RQIHUHQFH��86(1,;�$VVRF���%HUNHOH\��&$��������

>��@� 3LWWPDQ��-RQ�+��DQG�.LWULFN��&KULVWRSKHU�-��98,06��D�YLVXDO�XVHU�LQWHUIDFH�PDQDJHPHQW�
V\VWHP��,Q�3URFHHGLQJV�RI�WKH�� , - �DQQXDO�$&0�6,**5$3+�6\PSRVLXP�RQ�8VHU�,QWHUIDFH�6RIWZDUH�DQG�
7HFKQRORJ\��SDJHV���²����������

>��@� 3ODWW��'DYLG�6��7KH�(VVHQFH�RI�2/(��$�3URJUDPPHU·V�:RUNERRN��� 0 1 �HG��3UHQWLFH�+DOO��������
>��@� 3ULFH��5RJHU��%H\RQG�6*0/��,Q�3URFHHGLQJV�RI�WKH�� , - �$&0�FRQIHUHQFH�RQ�'LJLWDO�/LEUDULHV��SDJHV�

���²�����������
>��@� 3XHUWD��$QJHO�DQG�(LVHQVWHLQ��-DFRE��7RZDUGV�D�*HQHUDO�&RPSXWDWLRQDO�)UDPHZRUN�IRU�

0RGHO�%DVHG�,QWHUIDFH�'HYHORSPHQW�6\VWHPV��,Q�3URFHHGLQJV�RI�WKH�� . / �,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
,QWHOOLJHQW�8VHU�,QWHUIDFHV��SDJHV����²�����������

>��@� 4XDQ��'HQQLV��0HWDGDWD�3URJUDPPLQJ�LQ�$GHQLQH��
KWWS���KD\VWDFN�OFV�PLW�HGX�GRFXPHQWDWLRQ�DGHQLQH�SGI��

>��@� 4XDQ��'HQQLV��.DUJHU��'DYLG�5���DQG�+X\QK��'DYLG��5')�$XWKRULQJ�(QYLURQPHQWV�IRU�(QG�
8VHUV��,QWHUQDWLRQDO�:RUNVKRS�RQ�6HPDQWLF�:HE�)RXQGDWLRQV�DQG�$SSOLFDWLRQ�7HFKQRORJLHV��6:)$7���
������

>��@� 5DVNLQ��-��7KH�+XPDQH�,QWHUIDFH��$GGLVRQ�:HVOH\��������
>��@� 5REHUWV��'RQDOG�%UDGOH\��3UDFWLFDO�$QDO\VLV�IRU�5HIDFWRULQJ��3K'�7KHVLV��8QLYHUVLW\�RI�,OOLQRLV�

DW�8UEDQD�&KDPSDLJQ��������
>��@� 6KQHLGHUPDQ��%HQ��'LUHFW�0DQLSXODWLRQ�IRU�&RPSUHKHQVLEOH��3UHGLFWDEOH�DQG�&RQWUROODEOH�

8VHU�,QWHUIDFHV��,Q�3URFHHGLQJV�RI�WKH�� 23- �,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHOOLJHQW�8VHU�,QWHUIDFHV��SDJHV���²
����������

>��@� 6LEHUW��-RKQ�/���+XUOH\��:LOOLDP�'���DQG�%OHVHU��7HUHVD�:��$Q�REMHFW�RULHQWHG�XVHU�LQWHUIDFH�
PDQDJHPHQW�V\VWHP��,Q�3URFHHGLQJV�RI�WKH��� . / �$QQXDO�&RQIHUHQFH�RQ�&RPSXWHU�*UDSKLFV�DQG�,QWHUDFWLYH�
7HFKQLTXHV��SDJHV����²�����������

>��@� 6LQJK��*��DQG�*UHHQ��0��$�KLJK�OHYHO�XVHU�LQWHUIDFH�PDQDJHPHQW�V\VWHP��,Q�3URFHHGLQJV�RI�WKH�
6,*&+,�&RQIHUHQFH�RQ�+XPDQ�)DFWRUV�LQ�&RPSXWLQJ�6\VWHPV��SDJHV����²�����������

>��@� 6WRUH\��0DUJDUHW�$QQH��%HVW��&DVH\��0LFKDXG��-HII��5D\VLGH��'HUHN��/LWRLX��0DULQ��DQG�0XVHQ��
0DUN��'HPRQVWUDWLRQ��6+UL03�YLHZV��DQ�LQWHUDFWLYH�HQYLURQPHQW�IRU�LQIRUPDWLRQ�YLVXDOL]DWLRQ�
DQG�QDYLJDWLRQ��&RQIHUHQFH�RQ�+XPDQ�)DFWRUV�DQG�&RPSXWLQJ�6\VWHPV��SDJHV����²�����������


