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$0�)0�'$%�UHFHLYHU��86%��%7�DXGLR�PHGLD�SOD\HU��IRXU�
FKDQQHO�DXGLR�DPSOLILHU��IL[HG�IURQW�SDQHO� 
 
&'�DQG��QRQ-&'��'HFNOHVV��0RGHOV� 
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)URQW�3DQHO�/D\RXW � 

*HQHUDO�2SHUDWLRQ � 

%OXHWRRWK�2SHUDWLRQ � 

5DGLR�$0�)0 � 

 5DGLR�5'6�1RWHV � 

 5DGLR�3UHVHW�1RWHV � 

5DGLR�'$%�'$%� � 

 5DGLR�'$%�'$%��1RWHV � 

0HGLD�86%���&'-520 � 

5HVHW�-�6RIWZDUH���+DUGZDUH � 

3RZHU�2II�7LPHU � 

7LSV  � 

:LULQJ�1RWHV �� 

0RXQWLQJ�1RWHV �� 

7HFKQLFDO �� 
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,WHP %XWWRQ�1DPH 
� 0XWH���6HOHFW��FHQWHU�VZLWFK� 
� 9ROXPH�&RQWURO���5RWDU\�EURZVH 
� 0HQX 
� 8S�!!,���1H[W 
� 'RZQ�,�����3UHYLRXV 
� 6RXUFH���3RZHU 

� ,1)2��LQIRUPDWLRQ����&ORFN 

� %DQG���%URZVH 
� &DOO�3LFN�8S���7UDQVIHU���5H-GLDO 
�� &DOO�+DQJ�8S���5HWXUQ 
�� 5HVHW 
�� 3UHVHW����3OD\���3DXVH� 
�� 3UHVHW����,1752� 
�� 3UHVHW����537�-�5HSHDW� 
�� 3UHVHW����5'0�-�5DQGRP�3OD\� 
�� 3UHVHW����)ROGHU�-�1H[W� 
�� 3UHVHW����)ROGHU�-�3UHYLRXV� 
�� 86%�'RRU 
�� $8;-,1 
�� %XLOW-,Q�0LF��LI�ILWWHG� 

���DŽĚĞůƐ�ŚĂǀĞ�ĂŶĚ�ĂĚĚŝƟŽŶĂů��ũĞĐƚ��ƵƩŽŶ�ĂŶĚ����ƐůŽƚ͘ 
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3RZHULQJ�2Q�2II 
7R�VZLWFK�WKH�XQLW�RQ��SUHVV�SRZHU�EXWWRQ��7R�WXUQ�WKH�XQLW�RII��
SUHVV�DQG�KROG�WKH�SRZHU�EXWWRQ�GRZQ�IRU���VHFRQGV� 
 
�,Q�D�VLPLODU�PDQQHU��PDQ\�RI�WKH�EXWWRQV�RQ�WKH�IURQW�SDQHO�KDYH�
WZR�PRGHV�RI�DFWLYDWLRQ��³6KRUW�SUHVV´�DQG�³/RQJ�SUHVV´�WR�GLUHFW�
O\�VHOHFW�GLIIHUHQW�IXQFWLRQV� 

%XWWRQV�WR�QDYLJDWH�WKURXJK�0HQXV 
,Q�WKH�PHQX�V\VWHP�FHUWDLQ�FRQWUROV�KDYH�VRPH�FRPPRQ�IXQFWLRQV�WR�KHOS�\RX�PRYH�WKURXJK�
WKH�PHQXV� 
�� 9ROXPH�FRQWURO�FHQWHU�VZLWFK� �VHOHFW 
�� 9ROXPH�FRQWURO�URWDU\� �³FKRRVH´ 
�� +DQJ�8S� �UHWXUQ�RU�PRYH�XS�D�PHQX�OHYHO 

7KH�µ9ROXPH¶�.QRE 
$XGLR�YROXPH�LV�DGMXVWHG�ZKHQ�WKH�URWDU\�NQRE�LV�WXUQHG��DQG�
087(�LV�WRJJOHG�RQ�RII�ZKHQ�WKH�NQRE�LV�SUHVVHG�� 
 
,Q�WKH�6<67(0�RU�$8',2�PHQXV�YROXPH�DGMXVWPHQW�LV�WHPSR�
UDULO\�GLVDEOHG��DQG�WKH�URWDWLRQ�RI�WKH�NQRE�DGMXVWV�WKH�YDOXH�RI�
WKH�PHQX�LWHP��,Q�WKLV�PRGH�SUHVVLQJ�WKH�YROXPH�NQRE�ZLOO�VHOHFW�
WKH�LWHP�\RX�KDYH�FKRVHQ��7KH�PHQX�OLVW�PD\�DOVR�EH�F\FOHG�
WKURXJK�ZLWK�WKH�!!_�DQG�_���EXWWRQV�� 
 
([DPSOH��VKRUW�SUHVV��SXVK�DQG�OHW�JR��WKH�0(18�EXWWRQ�WR�DF�
FHVV�WKH�$8',2�PHQX�–�(4��/RXGQHVV��EDVV��WUHEOH��EDODQFH��
DQG�IDGHU�� 

7851�IRU�9ROXPH�
DGMXVWPHQW���
35(66�WR�087( 

7851�WR�FKRRVH���
35(66�WR�VHOHFW 

5DGLR�2SHUDWLQJ�5HJLRQ 
:KHQ�WKH�UDGLR�LV�ILUVW�SRZHUHG�XS�RU�DIWHU�D�UHVHW�LW�ZLOO�DVN�
\RX�WR�VHOHFW�WKH�JHRJUDSKLFDO�UDGLR�RSHUDWLQJ�UHJLRQ��XVH�
WKH�URWDU\�FRQWURO�WR�FKRRVH�\RXU�UHJLRQ�DQG�SUHVV�WKH�NQRE�
WR�VHOHFW� 
 
7KLV�FDQ�DOVR�EH�VHW�XVLQJ�WKH�5DGLR�0RGH�PHQX�–�DOO�PHQ�
XV�DUH�FRQWH[W�VHQVLWLYH�L�H��UDGLR�RQO\�IXQFWLRQV�FDQ�RQO\�EH�
DFFHVVHG�LQ�UDGLR�PRGH� 

Z�'/KE^��s�/>��>� 

�hZKW��ͬ��^/��ͬ�D/�-��^d�ͬ��h^d�
;ƚƌĂůŝĂͿ�ͬ�h^��ͬ�>�d/E�;�ŵĞƌŝĐĂͿ�ͬ�

:�W�E�ͬ�Zh^^/� 

%XWWRQ�)XQFWLRQV 
7KH�IXQFWLRQ�RI�VRPH�FRQWUROV�GHSHQGV�RQ�FRQWH[W��)RU�H[DPSOH��WKH�³�´�EXWWRQ�LV�XVHG�WR�
UHFDOO��VKRUW�SUHVV��RU�VWRUH��ORQJ�SUHVV��UDGLR�VWDWLRQ�SUHVHW����+RZHYHU��ZKHQ�SOD\LQJ�PHGLD�
�86%��&'�RU�%7���SUHVVLQJ�WKLV�EXWWRQ�ZLOO�WRJJOH�SOD\���SDXVH�� 
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*HQHUDO�2SHUDWLRQ 
:KHQ�SDLUHG�WR�D�PRELOH�SKRQH��%OXHWRRWK-HQDEOHG�UDGLR�PRG�
HOV��DOORZ�WKH�XVHU�WR�SHUIRUP�KDQGVIUHH�FDOOLQJ�RQ�WKH�UDGLR��7KH�
UDGLR�KDV�³$QVZHU´�DQG�³+DQJ-8S´�EXWWRQV�WR�DFFHSW�RU�UHMHFW�DQ�
LQFRPLQJ�FDOO� 
 
:KHQ�QR�FDOO�LV�DFWLYH�WKH�³$QVZHU´�EXWWRQ�FDQ�EH�XVHG�UH-GLDO�
WKH�ODVW�QXPEHU�-�SUHVVLQJ�RQFH�DVNV�LI�\RX�ZDQW�WR�UH-GLDO��
SUHVVLQJ�DJDLQ�GLDOV�WKH�QXPEHU��SUHVVLQJ�WKH�³+DQJ-8S´�EXWWRQ�
FDQFHOV�WKH�UHTXHVW�� 
 
$Q�H[WHUQDO�PLFURSKRQH�LV�ILWWHG�LQ�D�SRVLWLRQ�FORVH�WR�WKH�RSHUD�
WRU��� 

�E^t�Z 

,�E'�hW 

%OXHWRRWK�3URILOHV 
%OXHWRRWK�HQDEOHG�XQLWV�FDQ�ZLUHOHVVO\�OLQN�WR�%OXHWRRWK�GHYLFHV�VXFK�DV�PRELOH�SKRQHV��7KH�
PRGHV�RI�%OXHWRRWK�FRQQHFWLRQ�DUH�UHIHUUHG�WR�DV�³SURILOHV´��7KLV�UDGLR�VXSSRUWV�WKH�IROORZLQJ�
SURILOHV�� 
 
�� $�'3��$GYDQFHG�$XGLR�'LVWULEXWLRQ�3URILOH�–�3OD\LQJ��6WUHDPLQJ��PXVLF�XVLQJ�%OXHWRRWK��

'HYLFHV�WKDW�KDYH�$�'3�IXQFWLRQDOLW\�FDQ�VWUHDP�PXVLF�LQWR�WKH�UDGLR�WR�EH�SOD\HG�
WKURXJK�WKH�YHKLFOHV�ORXGVSHDNHU�V\VWHP�� 

�� $95&3��,Q�DGGLWLRQ��LI�VXSSRUWHG�E\�WKH�GHYLFH��WKH�$95&3�SURILOH��5HPRWH�&RQWURO�3UR�
ILOH���DOORZLQJ�IXQFWLRQV�OLNH�µQH[W�WUDFN¶�DQG�µSUHYLRXV�WUDFN¶�WR�EH�FRQWUROOHG�IURP�WKH�UDGLR� 

�� +)3��+DQGVIUHH�3URILOH�–�0DNLQJ�RU�UHFHLYLQJ�WHOHSKRQH�FDOOV�XVLQJ�%OXHWRRWK�� 
�� 663��6HFXUH�6LPSOH�3DLULQJ�-�WKLV�PHWKRG�LV�EDVHG�RQ�D�UDQGRP�QXPEHU�JHQHUDWRU�DQG�

WKH�XVHU�GRHV�QRW�QHHG�WR�HQWHU�D�3,1�QXPEHU�RQ�WKH�SKRQH� 

3DLULQJ 
7R�XVH�WKH�%OXHWRRWK�KDQGVIUHH�IXQFWLRQ��D�PRELOH�SKRQH�QHHGV�WR�EH�³SDLUHG´�WR�WKH�UDGLR��7R�
³SDLU´�WKH�PRELOH�SKRQH�ZLWK�WKH�UDGLR��HQVXUH�WKDW�WKH�UDGLR�LV�WXUQHG�RQ��2Q�WKH�PRELOH�
SKRQH��VHDUFK�IRU�%OXHWRRWK�GHYLFHV�DQG�VHOHFW�WKH�UDGLR�QDPH��&KHFN�IRU�D�VXFFHVVIXO�SDLU�
LQJ�QRWLILFDWLRQ�RQ�WKH�PRELOH�SKRQH�� 
 
2QFH�SDLUHG��PRVW�PRELOH�SKRQHV�DUH�FDSDEOH�RI�DXWRPDWLFDOO\�UHFRQQHFWLQJ�WR�WKH�UDGLR�WKH�
QH[W�WLPH�WKH�UDGLR�LV�WXUQHG�RQ��H�J��RQ�UH-HQWU\�WR�WKH�YHKLFOH���� 
 
7R�GLVFRQQHFW�D�%OXHWRRWK�GHYLFH�WHPSRUDULO\�XVH�WKH�³',6&211HFW´�PHQX�IXQFWLRQ��7R�SHU�
PDQHQWO\�UHPRYH�D�SDLULQJ��XVH�WKH�³813$,5´�PHQX�IXQFWLRQ�� 

��������Ȁ	� 

6HDUFKLQJ�IRU�5DGLR�6WDWLRQV 
8VH�WKH�!!_�DQG�_���EXWWRQV�WR�VHDUFK�UDGLR�VWDWLRQ��VKRUW�SUHVV�WR�DXWRPDWLFDOO\�VHHN�WKH�QH[W�
DYDLODEOH�IUHTXHQF\��MXPS�WR�WKH�QH[W�VHHN�VWRS�� 
/RQJ�SUHVV�WKH�%$1'�EXWWRQ�ZLOO�VWDUW�DQ�³DXWR�VWRUH´�VHTXHQFH�WR�VFDQ�WKH�ZKROH�EDQG�DQG�
VWRUH�WKH�VWURQJHVW�VWDWLRQV�IRXQG� 

0DQXDO�7XQLQJ 
/RQJ�SUHVV��HLWKHU�!!_�RU�_���EXWWRQV�WR�FKDQJH�WR�PDQXDO-VHHN�PRGH�–�LQ�WKLV�PRGH�D�VKRUW�
SUHVV�RI�RQH�RI�WKHVH�VHHN�EXWWRQV�FKDQJHV�IUHTXHQF\�RQH�VWHS�ZKHUHDV�D�ORQJ�SUHVV�ZLOO�
VFUROO�XQWLO�WKH�EXWWRQ�LV�UHOHDVHG��7KH�UDGLR�ZLOO�UHYHUW�WR�DXWR-VHHN�PRGH�LI�HLWKHU�EXWWRQ�LV�
QRW�RSHUDWHG�IRU���VHFRQGV� 
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6WRULQJ�DQG�5HFDOOLQJ�5DGLR�6WDWLRQV 
:KHQ�OLVWHQLQJ�WR�D�UDGLR�VWDWLRQ�D�ORQJ�SUHVV�RQ�RQH�RI�WKH�UDGLR�
SUHVHW�EXWWRQV�ZLOO�VWRUH�LW�SHUPDQHQWO\��7KH�FXUUHQW�GLVSOD\HG�
VWDWLRQ�ZLOO�EH�VDYHG��$�VWRUHG�UDGLR�VWDWLRQ�FDQ�EH�UHFDOOHG�E\�D�
VKRUW�SUHVV�RI�RQH�RI�WKHVH�EXWWRQV��7KH�VWRUHG�UDGLR�VWDWLRQ�FDQ�
EH�XSGDWHG�E\�WXQLQJ�WR�D�GLIIHUHQW�VWDWLRQ�DQG�SHUIRUPLQJ�D�ORQJ�
SUHVV� 

/RQJ�SUHVV��6WRUH�\RXU�IDYRULWH�UDGLR�VWDWLRQV�XVLQJ�UDGLR�VWDWLRQ�SUHVHWV�� 
6KRUW�SUHVV��5HFDOO�WKH�VWRUHG�VWDWLRQ� 

WZ�s/Kh^� 

E�yd� 

)0�5DGLR 
5DGLR�'DWD�6\VWHP��5'6��LV�DYDLODEOH�LQ�PDQ\�FRXQWULHV��,I�DQ�
5'6�EURDGFDVW�LV�SUHVHQW��5'6�IXQFWLRQV�VXFK�DV�$)�DQG�7$�FDQ�
EH�HQDEOHG�RU�GLVDEOHG��5'6�LV�RQO\�DYDLODEOH�LQ�WKH�)0�EDQGV�� 

Z�^�;ƐĞĞ�ĂůƐŽ�͞ZĂĚŝŽ�Z�^�EŽƚĞƐ͟�Ϳ 
�&͗� �ůƚĞƌŶĂƟǀĞ�&ƌĞƋƵĞŶĐǇ 
d�͗� dƌĂĸĐ��ŶŶŽƵŶĐĞŵĞŶƚ 
dW͗ dƌĂĸĐ�WƌŽŐƌĂŵ 
Wdz͗  WƌŽŐƌĂŵ�ƚǇƉĞ 

:KHQ�5'6��5DGLR�'DWD�6\VWHP��LV�RSHUDWLQJ��WKH�UDGLR�ZLOO�VKRZ�WKH�VWDWLRQ�QDPH�H�J��³%%&�
5�´�UDWKHU�WKDQ�WKH�IUHTXHQF\���5'6�LV�RQO\�DYDLODEOH�RQ�WKH�)0�EDQG��,I�5'6�VHUYLFH�LV�QRW�
DYDLODEOH��WKH�UDGLR�RSHUDWHV�LQ�FRQYHQWLRQDO�)0�UDGLR�PRGH�� 

$)�� $OWHUQDWLYH�)UHTXHQFLHV��:KHQ�WKLV�IHDWXUH�LV�HQDEOHG��WKH�UDGLR�FDQ�VWD\�WXQHG�WR�
%%&�5��E\�DXWRPDWLFDOO\�UHWXQLQJ�WKH�UHFHSWLRQ�IUHTXHQF\�ZKHQ�WKH�ILUVW�VLJQDO�EH�
FRPHV�ZHDN�VXFK�DV�ZKHQ�WKH�YHKLFOH�KDV�PRYHG�RXW�RI�UDQJH��SURYLGLQJ�WKDW�D�
VWURQJHU�VLJQDO�RQ�WKH�DOWHUQDWLYH�IUHTXHQF\�LV�DYDLODEOH��&KDQQHO�VZLWFKLQJ�WR�WKH�
VDPH�UDGLR�VWDWLRQ�LV�SHUIRUPHG�DXWRPDWLFDOO\��,Q�IULQJH�UHFHSWLRQ�DUHDV�WKH�XVHU�PD\�
VZLWFK�RII�$)�LI�VLOHQW�IUHTXHQF\�VHHN�LV�H[SHULHQFHG�IUHTXHQWO\��&KRRVH�WKH�$)�PHQX�
LWHP�DQG�VHOHFW�2))�� 

7$�� 7UDIILF�$QQRXQFHPHQW��:KHQ�VZLWFKHG�RQ��LI�D�WUDIILF�DQQRXQFHPHQW�LV�DYDLODEOH�WKH�
UDGLR�ZLOO�DXWRPDWLFDOO\�VZLWFK�WR�WKH�VWDWLRQ�EURDGFDVWLQJ�WKH�DQQRXQFHPHQW�XQWLO�LW�LV�
FRPSOHWH��7KH�7$�PHQX�LWHP�WRJJOHV�EHWZHHQ�7$�21�DQG�7$�2))� 

73�� 7UDIILF�3URJUDP�–�$Q�LQGLFDWRU�LV�GLVSOD\HG�LI�WKH�FXUUHQWO\�WXQHG�VWDWLRQ�LV�D�WUDIILF�
DQQRXQFHPHQW�FDSDEOH�VWDWLRQ� 

37<�� 3URJUDP�W\SH��5'6�EURDGFDVWLQJ�VHUYLFHV�FDWHJRUL]HV�WKH�W\SH�RI�SURJUDPV�IRU�WKH�
OLVWHQHU��([DPSOHV�DUH�1(:6��$))$,56��,1)2��63257��('8&$7,21��'5$0$��
&8/785(��6&,(1&(��323�0��52&.�� 

��������������� 

������������������ 

)0�KDV���EDQGV��)0���)0��DQG�)0��EDQGV�HDFK�EDQG�KDV���UDGLR�SUHVHWV��,Q�WRWDO�WKHUH�DUH�
���)0�UDGLR�SUHVHWV�IRU�WKH�XVHU�WR�VWRUH�SUH-WXQHG�UDGLR�VWDWLRQV�� 

$0�-�0:�KDV���EDQG�ZLWK���UDGLR�SUHVHWV��DV�GRHV�$0�-�/:��7KHUH�DUH����$0�UDGLR�SUHVHWV� 

'$%�PRGH�DOVR�KDV���³EDQGV´��'$%���'$%��DQG�'$%��HDFK�ZLWK���SUHVHWV�WR�VWRUH�\RXU�
IDYRULWH�VWDWLRQV� 

,Q�WRWDO�WKHUH�DUH���[��� ����UDGLR�SUHVHWV�DQG����'$%�SUHVHWV�DYDLODEOH�WR�WKH�XVHU��7KH�UDGLR�
GRHV�QRW�UHTXLUH�H[WHUQDO�SRZHU�WR�UHWDLQ�WKH�UDGLR�VWDWLRQ�SUHVHW�PHPRU\��WKLV�LV�VWRUHG�RQ�DQ�
((3520�GHYLFH�� 
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'LJLWDO�$XGLR�%URDGFDVWLQJ��-�'$%�'$%��0RGH 
'$%�LV�D�WHUUHVWULDO�GLJLWDO�WUDQVPLVVLRQ�V\VWHP��'$%�VWDWLRQV�EXQGOH�UDGLR�SURJUDPV�
�³VHUYLFHV´��LQWR�DQ�HQVHPEOH��DQG�HDFK�HQVHPEOH�FRQWDLQV�RQH�RU�PRUH�UDGLR�VHUYLFHV��7KH�
VDPH�VHUYLFH�FDQ�VRPHWLPHV�EH�UHFHLYHG�RQ�GLIIHUHQW�IUHTXHQFLHV�� 

'$%�'$%� 
7R�OLVWHQ�WR�'$%�UDGLR��SUHVV�65&�WR�VHOHFW�³'$%�'$%�´�� 
:KHQ�WKH�'$%�EDQG�LV�VHOHFWHG�IRU�WKH�ILUVW�WLPH��DQ�LQLWLDO�VFDQ�LV�QHHGHG�DQG�WKH�UDGLR�ZLOO�
DVN�IRU�FRQILUPDWLRQ�WR�GR�WKLV�–�SUHVV�WKH�YROXPH�FRQWURO�NQRE�WR�VWDUW�VFDQQLQJ��$OORZ�WKH�
LQLWLDO�VFDQ�WR�ILQLVK���,I�LQWHUUXSWHG��WKH�LQLWLDO�VFDQ�ZLOO�EH�UHTXHVWHG�DJDLQ�WKH�QH[W�WLPH�\RX�

7XQLQJ�'$%�6WDWLRQV 
(QWHU�WKH�'$%�V\VWHP�PHQX�ZLWK�D�ORQJ�SUHVV�RQ�WKH�0(18�EXWWRQ��VHOHFW�6&$1�WR�SHUIRUP�D�
IXOO�VFDQ�RI�WKH�'$%�EDQG� 
 
7R�XSGDWH�WKH�VWDWLRQ�OLVW��XVXDOO\�EHFDXVH�\RX�KDYH�PRYHG�WR�D�GLIIHUHQW�JHRJUDSKLFDO�UHJLRQ��
HQWHU�WKH�'$%�V\VWHP�PHQX�DQG�VHOHFW�3581(�WR�FOHDQ�XS�WKH�VWRUHG�OLVW�RI�'$%�VWDWLRQV� 

6HOHFWLQJ�D�'$%�6WDWLRQ 
0HWKRG����8VH�WKH�!!_�DQG�_���EXWWRQV�WR�VHOHFW�WKH�QH[W��RU�SUHYLRXV��'$%�VWDWLRQ�LQ�WKH�DO�
SKDEHWLFDOO\�VRUWHG�OLVW�RI�VWDWLRQV� 
 
0HWKRG����35()(55('�-�/RQJ�SUHVV�WKH�%$1'�%52:6(�EXWWRQ�WR�VHOHFW�WKH�%52:6(�
IHDWXUH�–�WKLV�ZLOO�DOORZ�\RX�WR�XVH�WKH�URWDU\�YROXPH�FRQWURO�NQRE�WR�VFUROO�WKURXJK�WKH�'$%�
VWDWLRQ�OLVW�–�SUHVV�WKH�YROXPH�NQRE�WR�VHOHFW�WKH�VWDWLRQ�QDPH�\RX�ZDQW� 

6WRULQJ�DQG�5HFDOOLQJ�'$%�6WDWLRQV 
7R�VWRUH�D�IDYRULWH�VWDWLRQ��GHSUHVV�DQG�KROG�GRZQ�RQH�RI�XVHU�SUHVHW�EXWWRQV���–���XQWLO�D�
EHHS�LV�KHDUG��7R�UHFDOO�DQ\�RQH�RI�\RXU�SUHIHUUHG�VWDWLRQ��EULHIO\�SUHVV�WKH�GHVLUHG�XVHU�SUHVHW�
EXWWRQ� 

���������Ȁ���Ϊ������ 

:KHQ�WKHUH�LV�QR�UHFHSWLRQ��³12�67$7,21�)281'´�VFUROOLQJ�WH[W�LV�VKRZQ�RQ�WKH�GLVSOD\��
8VH�³VHHN�XS´����RU�³VHHN�GRZQ´����EXWWRQ�WR�VHDUFK�IRU�WKH�QH[W�DYDLODEOH�'$%�UDGLR�EURDG�
FDVW�� 
 
:KHQ�UHFHSWLRQ�LV�ORVW�IRU�DSSUR[LPDWHO\����VHFRQGV��³12�6,*1$/´�LV�GLVSOD\HG� 
 
'$%�LV�D�GLJLWDO�V\VWHP�DQG�DV�VXFK�LW�HLWKHU�ZRUNV�DQG�FOHDU�DXGLR�LV�KHDUG�RU�LW�GRHV�QRW�
ZRUN�DQG�WKH�DXGLR�LV�PXWHG��7KLV�LV�XQOLNH�D�WUDGLWLRQDO�)0�EURDGFDVW�WKDW�EHFRPHV�LQFUHDV�
LQJO\�QRLV\�EXW�PD\�VWLOO�EH�LQWHOOLJLEOH� 
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2QH�VLQJOH�PHGLD�FDQ�HDVLO\�ILW�WKRXVDQGV�RI�VRQJV��DXGLR�WUDFNV���7KHVH�WUDFNV�DUH�RIWHQ�
UHIHUUHG�WR�DV�03��DQG�:0$��:H�XVH��FRPSXWHU��ILOHQDPHV�DV�WUDFN�WLWOHV��7UDFNV�FDQ�EH�SXW�
LQWR�IROGHUV�DQG�VXE-IROGHUV�� 

)RU�PHGLD�FDUULHUV�VXFK�DV�86%�VWLFNV��WKH�XQLW�FDQ�SOD\�ILOHV�LQVLGH�VXE-IROGHUV�� 

$YRLG�KDYLQJ�WRR�PDQ\�OHYHOV�RI�GHSWK�LQ�WKH�VXE-IROGHUV�� 

'R�QRW�FDUU\�WRR�PDQ\�DXGLR�ILOHV�RQ�D�PHGLD�WR�DYRLG�GLIILFXOW\�LQ�ILQGLQJ�WKH�GHVLUDEOH�VRQJ���
WUDFN�� 

:LWK�PHGLD��ERWK�WKH�KDUGZDUH�DQG�VRIWZDUH�JHW�XSGDWHG�DW�D�UHODWLYHO\�IDVW�SDFH��7KH�XQLW�LV�
VKLSSHG�ZLWK�WKH�ODWHVW�PHGLD�FRPSDWLELOLW\��QHZHU�86%�VWLFNV�DQG�RU�QHZ�ILOH�IRUPDWV�PD\�QRW�
EH�FRPSDWLEOH�ZLWK�WKLV�XQLW�� 

/LVWHG�EHORZ�DUH�WKH�DOWHUQDWLYH�IXQFWLRQV�RI�YDULRXV�NH\V�RQ�WKH�IURQW�SDQHO�IRU�PHGLD�SOD\�
EDFN�� 

!!_ 1H[W�WUDFN��VKRUW�SUHVV���IDVW�IRUZDUG��SUHVV�DQG�KROG�GRZQ� 

_��� 3UHYLRXV�WUDFN��VKRUW�SUHVV���UHZLQG��SUHVV�DQG�KROG�GRZQ� 

!__ 3OD\�DQG�3DXVH�SOD\EDFN� 

5HSHDW�SOD\�PRGH��537�75.�UHSHDWV�WKH�FXUUHQW�WUDFN�ZKHQ�LW�KDV�UHDFKHG�WKH�HQG��537�)/'�
UHSHDWV�SOD\LQJ�RI�DOO�WKH�WUDFNV�LQ�WKH�FXUUHQW�IROGHU��537�$//�UHSHDWV�DOO�WKH�WUDFNV�LQ�WKH�
PHGLD�� 

,1752 ,QWUR-SOD\��,17�LQGLFDWRU�ZLOO�EH�VKRZQ�RQ�WKH�/&'�GLVSOD\��:KHQ�LQ�WKLV�PRGH��WKH�
UDGLR�ZLOO�SOD\�WKH�EHJLQQLQJ����VHFRQGV�RI�HDFK�WUDFN��LQWUR��WKHQ�VNLS�WR�WKH�QH[W�WUDFN��DQG�
DJDLQ��SOD\�RQO\�WKH�EHJLQQLQJ����VHFRQGV��:KHQ�WKH�OLVWHQHU�ILQGV�D�GHVLUDEOH�WUDFN��SUHVV�WKH�
,1752�EXWWRQ�DJDLQ�WR�FDQFHO�LQWUR-SOD\�� 

5'0� 5DQGRP-SOD\��5'0�$//�UDQGRPO\�SOD\V�IURP�DOO�WUDFNV��5'0�)/'�SOD\V�WUDFNV�UDQ�
GRPO\�IURP�WKH�FXUUHQW�IROGHU��5'0�2))�SOD\V�WUDFNV�LQ�WKH�RUGHU�WKH\�DSSHDU�LQ�WKH�IROGHU�� 

)/9���)/೸ 3UHYLRXV�IROGHU�DQG�QH[W�IROGHU�� 

 

7KHUH�LV�D�%52:6(�IHDWXUH�WKDW�DOORZV�WKH�XVHU�WR�F\FOH�WKURXJK�WKH�DYDLODEOH�PHGLD�E\�IROG�
HU��WKHQ�ILOHQDPH�WR�FKRRVH�D�VRQJ�–�SUHVV�WKH�%$1'�EXWWRQ�WR�VHOHFW�WKLV�PRGH�–�WKH�URWDWLQJ�
WKH�YROXPH�NQRE�VFUROOV�WKURXJK�WKH�WUDFN�OLVW�DQG�SUHVVLQJ�WKH�YROXPH�NQRE�VHOHFWV�WKH�GH�
VLUHG�FKRLFH�� 

������-����������Ȁ��������� 

6RIW�5HVHW�–�0(18�–�5(6(7��,I�WKH�XVHU�LV�QRW�VXUH�LI�VHWWLQJV�RQ�WKH�UDGLR�KDG�EHHQ�DOWHUHG�
LQDGYHUWHQWO\��UHVWRULQJ�WKH�IDFWRU\�GHIDXOW�VHWWLQJV�PD\�KHOS��8SRQ�D�UHVHW��IDFWRU\�GHIDXOW�
VHWWLQJV�ZLOO�EH�UHORDGHG�RYHUZULWLQJ�FXUUHQW�GDWD��DQG�WKH�XVHU�VKRXOG�QRWLFH�WKDW�DOO�SUHVHW�
YDOXHV�ZLOO�EH�VHW�WR�GHIDXOW��ORVW���)RU�H[DPSOH��WKH�XVHU�PD\�QHHG�WR�UH-VFDQ�IRU�UDGLR�VWD�
WLRQV�DQG�VWRUH�WKHP�LQWR�WKH�SUHVHWV� 

 

+DUG�5HVHW�-�$�KDUGZDUH�UHVHW�EXWWRQ�LV�ORFDWHG�RQ�WKH�IURQW�SDQHO��VHH�³)URQW�3DQHO�/D\RXW´��
DQG�FDQ�EH�DFWLYDWHG�E\�D�SDSHU�FOLS�RU�SHQ�–�WKLV�LV�RQO\�QHFHVVDU\�LI�WKH�UDGLR�UHIXVHV�WR�
UHDFW�WR�DQ\�EXWWRQ�LQSXW� 
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7KLV�UDGLR�KDV�D�SRZHU-RII-WLPHU�HQKDQFHPHQW�IHDWXUH��7KH�VHWWLQJ�IRU�WKLV�LV�LQ�WKH�V\VWHP�
PHQX��DFFHVVHG�E\�ORQJ�SUHVVLQJ�WKH�0(18�EXWWRQ�LQ�DQ\�PRGH��6HWWLQJV�DUH�2))��$872��
���PLQ�����PLQ�DQG����PLQ�´�2))´�LV�WKH�IDFWRU\�GHIDXOW�YDOXH�ZKHUH�WKH�UDGLR�SRZHUV�RII�LP�
PHGLDWHO\�ZKHQ�WKH�LJQLWLRQ�NH\�LV�VZLWFKHG�RII��7KLV�LV�WKH�VDPH�DV�FRQYHQWLRQDO�UDGLRV�� 

$872�PRGH�ZLOO�VZLWFK�RII�WKH�UDGLR�ZLWK�WKH�LJQLWLRQ��EXW�\RX�FDQ�WXUQ�WKH�UDGLR�EDFN�RQ��RU�
RII��IRU�D���-PLQXWH�SHULRG 

�������RU����PLQXWHV�ZLOO�NHHS�WKH�UDGLR�SOD\LQJ�IRU�WKLV�WLPH�DIWHU�WKH�LJQLWLRQ�LV�VZLWFKHG�RII��
7XUQLQJ�WKH�UDGLR�RII�PDQXDOO\�ZLOO�FDQFHO�WKH�WLPHU�DQG�WKH�UDGLR�ZLOO�QRW�VZLWFK�RQ�XQWLO�WKH�
LJQLWLRQ�LV�DOVR�WXUQHG�RQ� 

7KLV�FRXQW-GRZQ�WLPHU�LV�VKRZQ�RQ�WKH�GLVSOD\�XVLQJ�WKH�VPDOO�VHFRQGDU\�OLQH�RI�FKDUDFWHUV� 

,Q�WKH�ODVW���PLQXWHV�RI�WKH�FRXQW-GRZQ�WLPH�WKH�PDLQ�GLVSOD\�ZLOO�ZDUQ�WKH�XVHU�WKDW�WKH�UDGLR�
LV�DERXW�WR�VKXW�GRZQ� 

 

7KLV�IHDWXUH�H[WHQGV�OLVWHQLQJ�WLPH�DQG�DOORZV�WKH�LJQLWLRQ�NH\�WR�EH�UHPRYHG�IRU�VDIHW\�UHD�
VRQV��,W�DOVR�SUHYHQWV�WKH�EDWWHU\�IURP�EHLQJ�GUDLQHG�LI�WKH�UDGLR�LV�OHIW�WXUQHG�RQ�IRU�DQ�H[WHQG�
HG�SHULRG��([DFW�DYDLODELOLW\�RI�WKLV�IHDWXUH�GHSHQGV�RQ�WKH�W\SH�RI�WKH�YHKLFOH�VLQFH�ERWK�D�
VZLWFKHG�LJQLWLRQ�³$&&´�ZLUH�DQG�D�SHUPDQHQW�EDWWHU\�³%�´�ZLUH�DUH�XVHG�WR�FRQWURO�WKLV�IXQF�
WLRQ�DQG�PXVW�EH�FRQQHFWHG�WR�WKH�UDGLR� 

���� 

7KLV�XQLW�ZLOO�QRW�GLVSOD\�QRQ-(QJOLVK�FKDUDFWHUV�VXFK�DV�Ç�DQG�g��1RQ-GLVSOD\DEOH�FKDUDFWHU�
PD\�EH�VKRZQ�DV�DVWHULVN�³
´�� 

0DQ\�5'6�IXQFWLRQV�GR�QRW�VKRZ�DQ�LPPHGLDWHO\�DSSDUHQW�HIIHFW��)RU�H[DPSOH��WKH�XVHU�ZLOO�
RQO\�QRWLFH�73�ZKHQ�D�WUDIILF�DQQRXQFHPHQW�LV�EHLQJ�EURDGFDVW��,I�LQ�GRXEW��WKH�XVHU�LV�DG�
YLVHG�WR�XVH�WKH�GHIDXOW�VHWWLQJV��0DQ\�IXQFWLRQV�RQ�)0�5'6�SHUPLW�WKH�UDGLR�WR�DXWRPDWLFDOO\�
FKDQJH�WXQLQJ�IUHTXHQF\�� 
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&RQQHFWLRQV�WR�EH�PDGH�WR�WKH�UHDU�RI�WKH�XQLW�GXULQJ�LQVWDOODWLRQ�� 

 

&RQQHFWRU�$�SLQV�� 

$�� %��RU�%$77����9 

:KHQ�WKH�UDGLR�LV�WXUQHG�RQ��HOHFWULF�SRZHU�LV�VXSSOLHG�WR�WKH�LQWHUQDO�HOHFWURQLFV�RI�WKH�XQLW�
WKURXJK�WKLV�SLQ��0DLQ�FRQVXPLQJ�EORFNV�VXFK�DV�DXGLR�SRZHU�DPSOLILHU�DQG�EDFNOLJKWV�GUDZ�
SRZHU�IURP�WKLV�SLQ��(QVXUH�WKH�FRQQHFWLQJ�ZLUH�KDV�PLQLPXP�$:*���ZLUH�JDXJH�WR�FDUU\�WKH�
FXUUHQW�� 

$�� $872�$17(11$�287387����9 

7KH�YROWDJH�VWDWH�RQ�WKLV�RXWSXW�SLQ�LV�D�GLUHFW�LQGLFDWRU�RI�ZKHWKHU�WKLV�XQLW�LV�SRZHUHG�RQ�RU�
RII��,W�FDQ�EH�XVHG�WR�FRQWURO�DQFLOODU\�HTXLSPHQW�VXFK�DV�DQ�DXWRPDWLF�HOHFWULF�DQWHQQD�RU�DQ�
DXGLR�SRZHU�DPSOLILHU��,I�FRQQHFWHG�SURSHUO\��VXFK�DQFLOODU\�HTXLSPHQW�ZLOO�SRZHU�RQ�DXWRPDWL�
FDOO\�LQ�V\QF�ZLWK�WKH�UDGLR��� 

$�� $&&�RU����9�,*1,7,21�.(<�,1387 

1RUPDOO\�FRQQHFWV�WR�WKH�LJQLWLRQ�NH\�FLUFXLW��%\�VHQVLQJ�WKH�YROWDJH�RQ�WKLV�SLQ��WKH�XQLW�LV�DEOH�
WR�DXWRPDWLFDOO\�SRZHU�RQ�DQG�SRZHU�RII�XVLQJ�WKH�LQSXW�IURP�WKH�LJQLWLRQ�NH\�VZLWFK� 

$�� &+$66,6�*5281'��($57+� 

$OO�HOHFWULF�FXUUHQW�IURP�WKLV�SLQ�LV�FRPELQHG�WR�FRPSOHWH�WKH�SRZHU�VXSSO\�FLUFXLW��(QVXUH�WKH�
FRQQHFWLQJ�ZLUH�KDV�PLQLPXP�$:*���ZLUH�JDXJH�WR�FDUU\�WKH�FXUUHQW��7KH�PHWDO�HQFORVXUH�RI�
WKLV�XQLW�LV�JURXQGHG�WR�WKLV�SLQ��7KH�XQLW�LV�RQO\�VXLWDEOH�IRU��QHJDWLYH�HDUWK��YHKLFOHV� 

 

3,16�$��DQG�$��%���%$77��DQG�$&&��,*1,7,21��&$1�%(�6:$33('�
%<�&+$1*,1*�7+(�326,7,21�2)�7+(�)86(�-�6((�',$*5$0�%(/2: 
 

&RQQHFWRU�%�SLQV��ORXGVSHDNHUV�SLQV�� 

%�� 5($5�5,*+7���� 

%�� 5($5�5,*+7��-� 

%�� )5217�5,*+7���� 

%�� )5217�5,*+7��-� 

%�� )5217�/()7���� 

%�� )5217�/()7��-� 

%�� 5($5�/()7���� 

%�� 5($5�/()7��-� 

/DWKZd�Ed�EKd�͗��ůǁĂǇƐ�ƌĞƉůĂĐĞ�ƚŚĞ�ĨƵƐĞ�ǁŝƚŚ�
ƚŚĞ�ƐĂŵĞ�ƚǇƉĞ�ĂŶĚ�ƌĂƟŶŐ͘���ďůŽǁŶ�ĨƵƐĞ�ƵƐƵĂůůǇ�
ŝŶĚŝĐĂƚĞƐ�Ă�ƉƌŽďůĞŵ�ŝŶ�ƚŚĞ�ĐŝƌĐƵŝƚ͘��Ž�ŶŽƚ�ƌĞůǇ�
ĐŽŵƉůĞƚĞůǇ�ŽŶ�ƌĞƉůĂĐŝŶŐ�ƚŚĞ�ĨƵƐĞ�ƚŽ�Įǆ�Ă�ƉƌŽďͲ
ůĞŵ͘��Ŷ�ŽǀĞƌ-ƌĂƚĞĚ�ĨƵƐĞ�ǁŝůů�ĐŽŵƉƌŽŵŝƐĞ�ƉƌŽƚĞĐͲ
ƟŽŶ�ĂŐĂŝŶƐƚ�ŽǀĞƌ-ĐƵƌƌĞŶƚ͘�hŶĚĞƌ-ƌĂƚĞĚ�ĨƵƐĞƐ�ĐĂŶ�
ďůŽǁ�ĞǀĞŶ�ŝĨ�Ă�ĨĂƵůƚ�ĐŽŶĚŝƟŽŶ�ĚŽĞƐ�ŶŽƚ�ĞǆŝƐƚ͘ 
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)LWWLQJ�WKH�5DGLR 
)LW�WKH�PRXQWLQJ�FDJH��VOHHYH��LQWR�WKH�YHKLFOHV¶�,62���',1�VORW�DQG�EHQG�WKH�IL[LQJ�WDQJV�WR�ORFN�
LW�LQ�SODFH� 

&RQQHFW�WKH�ZLULQJ�WR�WKH�UHDU�RI�WKH�UDGLR� 

6OLGH�WKH�UDGLR�LQWR�WKH�FDJH�XQWLO�LW�³FOLFNV´�LQWR�SODFH�RQ�WKH�ORFNLQJ�FOLSV� 

)LW�WKH�EH]HO��WULP�ULQJ��RQ�WKH�IURQW�RI�WKH�UDGLR� 

&KHFN�FRUUHFW�RSHUDWLRQ�RI�WKH�UDGLR� 

5HPRYLQJ�WKH�5DGLR 
6OLGH�WKH�5HOHDVH�.H\V�FHQWUDOO\�DORQJ�WKH�WZR�VLGHV�RI�WKH�UDGLR�WR�UHOHDVH�WKH�ORFNLQJ�FOLSV� 

6OLGH�WKH�UDGLR�RXW��NHHSLQJ�WKH�5HOHDVH�.H\V�LQ�SODFH� 

2QFH�WKH�UDGLR�LV�RXW�GLVFRQQHFW�DOO�WKH�ZLULQJ�DQG�UHPRYH�WKH�UDGLR�FRPSOHWHO\� 

,I�QHFHVVDU\�EHQG�WKH�IL[LQJ�WDQJV�LQZDUG�WR�UHPRYH�WKH�PRXQWLQJ�FDJH�DV�ZHOO� 

)LWWLQJ�WKH�([WHUQDO�0LFURSKRQH 
7KH�%OXHWRRWK�UDGLR�PRGHOV�PD\�EH�VXSSOLHG�ZLWK�DQ�H[WHUQDO�PLFURSKRQH�WKLV�ZLOO�EH�HLWKHU�D�
SDQHO�PRXQWHG�XQLW�ZLWK�D�0��VWXG�RU�D�YLVRU�FOLS� 

3DQHO�PRXQWHG�0��VWXG�� 

)LQG�D�VXLWDEOH�ORFDWLRQ�DV�FORVH�WR�WKH�IURQW�RI�WKH�XVHU�DV�SRVVLEOH� 

'ULOO�D�����WR��PP�KROH�IRU�WKH�PRXQWLQJ�VWXG��UXQ�WKH�FDEOH�WKURXJK�WKLV�DQG�URXWH�LW�WR�
WKH�UDGLR� 

)LW�WKH�VWDU�ZDVKHU�DQG�WKH�0��QXW�WR�KROG�WKH�PLFURSKRQH�LQ�SODFH� 

9LVRU�PRXQWHG� 

)LQG�D�VXLWDEOH�ORFDWLRQ�DV�FORVH�WR�WKH�IURQW�RI�WKH�XVHU�DV�SRVVLEOH� 

&OLS��RU�XVH�DQ�DGKHVLYH�SDG�WR�PRXQW�WKH�PLFURSKRQH��DQG�URXWH�WKH�FDEOH�WR�WKH�UHDU�RI�
WKH�UDGLR� 

:KHQ�URXWLQJ�WKH�FDEOH�EDFN�WR�WKH�UDGLR�EH�FDUHIXO�RI�VKDUS�HGJHV�DQG�SLQFK�SRLQWV�WKDW�PD\�
GDPDJH�WKH�FDEOH� 

0DNH�VXUH�WKH�FDEOH�DQG�PLFURSKRQH�GR�QRW�LQWHUIHUH�ZLWK�DQ\�FRQWURO�RSHUDWLRQ�RU�FRPSURPLVH�
WKH�XVHUV�YLHZ� 
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,QVWUXFWLRQV�RQ�'LVSRVDO�DQG�(QYLURQPHQWDO�3URWHFWLRQ 

'R�QRW�GLVSRVH�RI�WKLV�SURGXFW�LQ�WKH�XVXDO�KRXVHKROG�JDUEDJH�DW�WKH�HQG�RI�LWV�OLIHF\FOH��KDQG�LW�RYHU�DW�D�FROOHFWLRQ�SRLQW�IRU�WKH�UHF\FOLQJ�RI�HOHFWULFDO�DQG�HOHFWURQLF�
DSSOLDQFHV��7KH�V\PERO�RQ�WKH�SURGXFW��WKH�LQVWUXFWLRQV�IRU�XVH�RU�WKH�SDFNLQJ�ZLOO�LQIRUP�DERXW�WKH�PHWKRGV�IRU�GLVSRVDO�� 

7KH�PDWHULDOV�DUH�UHF\FODEOH�DV�PHQWLRQHG�LQ�WKLV�PDUNLQJ��%\�UHF\FOLQJ��PDWHULDO�UHF\FOLQJ�RU�RWKHU�IRUPV�RI�UH-XWLOL]DWLRQ�RI�ROG�DSSOLDQFHV��\RX�DUH�PDNLQJ�DQ�LPSRUWDQW�
FRQWULEXWLRQ�WR�SURWHFWLQJ�RXU�HQYLURQPHQW�� 

3OHDVH�LQTXLUH�DW�WKH�FRPPXQLW\�DGPLQLVWUDWLRQ�IRU�WKH�DXWKRUL]HG�GLVSRVDO�ORFDWLRQ� 

��������� 
781(5��)0� 
)UHTXHQF\�UDQJH  6HH�:RUOG�%DQGV�EHORZ 
&KDQQHO�VWHS  6HH�:RUOG�%DQGV�EHORZ 
6HQVLWLYLW\  � ����G%�9 
6WHUHR�VHSDUDWLRQ  ! ����G% 
615  ! ����G% 
$XWR�6WRS�6HQV��/2&�RQ ���G%�9���-��G% �/2� 
$XWR�6WRS�6HQV��/2&�RII ���G%�9���-��G% �';� 

:RUOG�
%DQGV 

)0�)UHTXHQF\�>0+]@ $0�)UHTXHQF\�>N+]@ 

6WDUW (QG 6WHS�>N+]@ 6WDUW (QG 6WHS�>N+]@ 

(8523( ���� ����� �� ��� ���� � 

86$ ���� ����� ��� ��� ���� �� 

-$3$1 ���� ���� ��� ��� ���� � 

0-($67 ���� ����� ��� ��� ���� � 

/$7,1 ���� ����� ��� ��� ���� �� 

$86-7/,$ ���� ����� ��� ��� ���� � 

$6,$ ���� ����� ��� ��� ���� � 

781(5��'$%�'$%�� 
)UHTXHQF\�UDQJH  9+)�%DQG�,,,� 
  ����-����0+] 
6HQVLWLYLW\  � ����G%�9 
615  ! ����G% 
6FDQ�6HQVLWLYLW\  � ����G%�9 

$8',2 
$XGLR�3RZHU  ��:�PD[����&KDQQHO�� 
  ��2KPV�#�����7+' 
6SHDNHU�,PSHGDQFH  ��WR���2KP 
/LQH�2XWSXW�/HYHO  ���9�QRPLQDO 
/LQH�2XWSXW�615  ! ����G% 

0(',$��86%��&'� 
6WHUHR�VHSDUDWLRQ  ! ����G% 
615  ! ����G% 
0HGLD�&RGHFV  :$9��)/$&�� 
  03���:0$ 

*(1(5$/ 
3RZHU�6XSSO\  ��9�'&����WR���9� 
)XVH�5DWLQJ  ��$ 
3HUPDQHQW�0HPRU\  ((3520 
0RXQWLQJ�  ',1���,62�&DJH 

781(5��$0� 
)UHTXHQF\�UDQJH  6HH�:RUOG�%DQGV�EHORZ 
&KDQQHO�VWHS  6HH�:RUOG�%DQGV�EHORZ 
6HQVLWLYLW\  � ����G%�9 
 
615  ! ����G% 
$XWR�6WRS�6HQV��/2&�RQ ���G%�9���-��G% �/2� 
$XWR�6WRS�6HQV��/2&�RII ���G%�9���-��G% �';� 

,QGXVWU\�&DQDGD��,&��:DUQLQJ 

7KLV�GHYLFH�FRPSOLHV�ZLWK�,QGXVWU\�&DQDGD¶V�OLFHQVH-H[HPSW�566V��
2SHUDWLRQ�LV�VXEMHFW�WR�WKH�IROORZLQJ�WZR�FRQGLWLRQV� 
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