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8+:�:MIOMV\[
SURGXFWV�KLJKOLJKWV

[\IVLIZL�8+:�ZMIOMV\[
6WR6�7DT�3RO\PHUDVH���8�ȝO�
$Q�KLJKO\�SURFHVVLYH��UHFRPELQDQW��IURP�(�FROL�VWUDLQ���WKHUPRVWDEOH�'1$�ZLWK��
���
�SRO\PHUDVH�DFWLYLW\��7KLV�HQ]\PH�UHPDLQV�IXQWLR�
QDO�HYHQ�DIWHU�SURORQJHG�LQFXEDWLRQ�VWHSV�DW����&��

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� �
676�7������ 7DT�3RO�:LWK���;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�� � � � � ����8� �
676�7������� 7DT�3RO�:LWK���;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�� � � � � �����8�� �
676�7Z������ 7DT�3RO�:LWK���;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� � ����8� �
676�7Z������� 7DT�3RO�:LWK���;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� ��� �����8� �

RUGHU�³6WR6�7DT�3RO\PHUDVH���QXFOHRWLGHV´�ER[
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� �
676Q�7������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK�
676Q�7������� 7DT�3RO���QXFOHRWLGHV� � � � ��� � ��� �����8�� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK����
676Q�7Z������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�
676Q�7Z������� 7DT�3RO���QXFOHRWLGHV� ��� � � � � �� �����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�
�

6WR6�;WUD7DT�3RO\PHUDVH���8�ȝO� VM_�XZWL]K\"�� �̀J]NNMZ
$Q�KLJKO\�SURFHVVLYH��UHFRPELQDQW��IURP�(�FROL�VWUDLQ���WKHUPRVWDEOH�'1$�ZLWK�D�YHU\�KLJK�HI¿FLHQF\�RI��¶���¶�SRO\PHUDVH�DFWLYLW\�DQG�
������H[RQXFOHDVH��QRQ�SURRIUHDGLQJ��DFWLYLW\��6WR6�;WUD�7DT�3RO�FDWDO\]HV�WKH�DGGLWLRQ�RI�PRQRQXFOHRWLGH�XQLWV�WR�WKH��¶�HQG�RI�D�
SULPHU�FKDLQ��OHDGLQJ�WR�WKH�IRUPDWLRQ�RI�'1$�SURGXFWV�WKDW�KDYH��¶�RYHUKDQJLQJ�$�QXFOHRWLGHV��WKXV�FDQ�EH�XVHG�LQ�7$�FORQLQJ���7KLV�
HQ]\PH�UHPDLQV�IXQWLRQDO�HYHQ�DIWHU�SURORQJHG�LQFXEDWLRQ�VWHSV�DW����&�
7KH�HQ]\PH�LV�VXSSOLHG�DW��8�ȝO�DQG�FRPHV�ZLWK�WZR�1(:��;�3&5�%XIIHUV���;�;WUD57/��5HDG\�7R�/RDG��DQG��;�;WUD:KLWH��
�;�;WUD:KLWH�DQG��;�;WUD57/�5HDFWLRQ�%XIIHUV�DUH�D�*HQHVSLQ�SURSULHWDU\�IRUPXODWLRQ��GHYHORSHG�IRU�VWDQGDUG�DQG�RU�KLJK�ILGHOLW\�
DPSOLILFDWLRQ�RI�KLJK�*&��!�����WHPSODWHV��%RWK�EXIIHUV�FRQWDLQ����P0�PDJQHVLXP��3&5�HQKDQFHUV�DQG�WKLFNHQLQJ�DJHQWV�
�YRUWH[�WKRURXJKO\�SULRU�WR�XVH��
�;�;WUD57/�5HDFWLRQ�%XIIHU�FRQWDLQV�2UDQJH�*�G\H�WKDW�DOORZV�JHO�ORDGLQJ�DQG�HOHFWURSKRUHVLV�RI�WKH�VDPSOH�GLUHFWO\�IURP�WKH�3&5�
WXEH��ZLWKRXW�IXUWKHU�PDQLSXODWLRQ���;�;WUD:KLWH�LV�VXSSOLHG�ZLWK��PO�RI��;�2UDQJH�/RDGLQJ�'\H�
7KH�2UDQJH�*�G\H�PLJUDWHV�DW�WKH�VDPH�UDWH�DV�D�GXSOH[�'1$�IUDJPHQW�RI�DSSUR[LPDWHO\����.ES�DQG�GRHV�QRW�LQWHUIHUH�ZLWK�'1$�
PLJUDWLRQ�ZKHQ�LW�LV�XVHG�DV�D�ORDGLQJ�G\H�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�

&$7�� �������� �� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� 
;676�7�;57/�������� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�ZLWK�0J&O�� � � � � ����8� 
;676�7�;57/��������� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�ZLWK�0J&O�� � � � ��� �����8�� ��
;676�7�;57/Z������ ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� � ����8� 
;676�7�;57/Z������� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� ��� �����8� ��

:<
4

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� 
;676�7�;:��������������������� ;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�ZLWK�0J&O�� � � � � ����8� 
;676�7�;:���������������������� ;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�ZLWK�0J&O�� � � � ��� �����8�� ��
;676�7�;:Z������������������� ;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� ����8� 
;676�7�;:Z������� ;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0���� �����8� ��_P

Q\M

�;�;WUD:KLWH�LV�VXSSOLHG�ZLWK��PO�RI��;�2UDQJH�/RDGLQJ�'\H�

,)�<28�$5(�,17(5(67('�,1�2/'���;�;WUD7DT�%XIIHU�)25�0$17$,1,1*�<285�35272&2/6�3/($6(�&217$&7�86�$7�LQIR#JHQHVSLQ�FRP
�

8+:�:MIOMV\[
SURGXFWV�KLJKOLJKWV

[\IVLIZL�8+:�ZMIOMV\[RUGHU�³6WR6�;7UD7DT�3RO\PHUDVH���QXFOHRWLGHV´�ER[
&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� 
;676Q�7�;57/������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� 
� � � �LQFO���;�;WUD57/�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK�

;676Q�7�;57/������� 7DT�3RO���QXFOHRWLGHV� � � � ��� � ��� �����8�� ��
� � � �LQFO����;�;WUD57/�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK�����

;676Q�7�;57/Z������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� 
� � � �LQFO����;�;WUD57/�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�

;676Q�7�;57/Z������� 7DT�3RO���QXFOHRWLGHV� ��� � � � � �� �����8� �
� � � �LQFO����;�;WUD57/�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0����������ȝO�0,;�G173V���P0�HDFK�
�

:<
4

_P
Q\M

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� 
;676Q�7�;:������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� 
� � � �LQFO���;�;WUD:KLWH�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK�

;676Q�7�;:������� 7DT�3RO���QXFOHRWLGHV� � � � ��� � ��� �����8�� ��
� � � �LQFO����;�;WUD:KLWH�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK����

;676Q�7�;:Z������ 7DT�3RO���QXFOHRWLGHV� � � � � � � ����8� 
� � � �LQFO����;�;WUD:KLWH�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�

;676Q�7�;:Z������� 7DT�3RO���QXFOHRWLGHV� ��� � � � � �� �����8� ��
� � � �LQFO����;�;WUD:KLWH�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�
�

G173V�DQG�G173V�0,;

&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G$73����� � �PO� �
676�G$73����� � ���ȝO� �

G$73�����P0���
&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G773����� � �PO� �
676�G773����� � ���ȝO� �

G773�����P0���

&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G&73����� � �PO� �
676�G&73����� � ���ȝO� �

G&73�����P0���
&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G*73����� � �PO� �
676�G*73����� � ���ȝO� �

G*73�����P0���

�������+3/&�SXUL¿HG��GHR[\ULERQXFOHRWLGH�WULSKRVSKDWHV��G173V��PHHWLQJ�KLJK�TXDOLW\�VWDQGDUGV�WR�JLYH�H[FHOOHQW�SHUIRUPDQFH�
LQ�D�YDULHW\�RIDSSOLFDWLRQV��LQFOXGLQJ��3&5��6HTXHQFLQJ��'1$�ODEHOLQJ��QLFN�WUDQVODWLRQ��¿OO�LQ��F'1$�V\QWKHVLV��7G7�WDLOLQJ�UHDFWLRQV��
GLOXWLRQ�RI�UDGLRODEHOHGG173V��DQG�6LWH�GLUHFWHG�PXWDJHQHVLV�

&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G173V����� � �[�PO� �
676�G173V����� � �[���ȝO� �

G173V�����P0�
DOO�IRXU�G173V�DW����P0

&$7���)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�G1730����� � �[�PO� �
676�G1730����� � ���ȝO� �

G173V����P0�
DOO�IRXU�G173V�DW���P0�HDFK
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8+:�:MIOMV\[
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PQOP���ÅLMTQ\a�8+:�ZMIOMV\[�IVL�KTWVQVO�
6WR6�3IX�'1$�3RO\PHUDVH���8�ȝO�
6WR6�3IX�'1$�3RO�LV�D�VXSHULRU�WKHUPRVWDEOH�'1$�3RO�LVRODWHG�IURP�DQ�(�FROL�VWUDLQ�FDUU\LQJ�WKH�³SRO´�JHQH�IURP�3\URFRFFXV�IXULRVXV�
ZLWK��¶�ĺ�¶�SRO\PHUDVH�DFWLYLW\�DQG��¶�ĺ��¶�H[RQXFOHDVH�SURRIUHDGLQJ�DFWLYLW\��L�H��LW�FDWDO\]HV�'1$�V\QWKHVLV�ZLWK�YHU\�ORZ�HUURU�UDWH�
�DERXW�WZHOYHWLPHVPRUH�DFFXUDWH�WKDQ�7DT�3RO���+RZHYHU��6WR6�3IX�'1$�3RO�LV�VORZHU�WKDQ�7DT�3RO�DQG�W\SLFDOO\�UHTXLUHV�DERXW�����
PLQ�SHU�F\FOH�WR�DPSOLI\��.E�RI�'1$�8VLQJ�6WR6�3IX�'1$�3RO�LQ�3&5�UHDFWLRQV�DOVR�UHVXOWV�LQ�EOXQW�HQGHG�DPSOL¿FDWLRQ�SURGXFWV��
6WR6�3IX�'1$�3RO�LV�KHQFH�VXSHULRU�IRU�WHFKQLTXHV�WKDW�UHTXLUHKLJK�¿GHOLW\�'1$�V\QWKHVLV��EXW�FDQ�DOVR�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�
7DT�3RO�WR�REWDLQ�WKH�¿GHOLW\�RI�3IX�ZLWK�WKH�VSHHG�RI�7DT�3RO�DFWLYLW\�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� �
676�3������ 3IX�3RO�:LWK���;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�� � � � � ����8� �
676�3������� 3IX�3RO�:LWK���;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�� � � � � �����8�� �
676�3Z������ 3IX�3RO�:LWK���;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� � ����8� �
676�3Z������� 3IX�3RO�:LWK���;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� ��� �����8� �

RUGHU�³6WR6�3IX�'1$�3RO\PHUDVH���QXFOHRWLGHV´�ER[
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � � 6,=(�� �
676Q�3������ 3IX�3RO���QXFOHRWLGHV� � � � � � � ����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK�

676Q�3������� 3IX�3RO���QXFOHRWLGHV� � � � ��� � ��� �����8�� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�ZLWK�0J&O�������ȝO�0,;�G173V���P0�HDFK����

676Q�3Z������ 3IX�3RO���QXFOHRWLGHV� � � � � � � ����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�

676Q�3Z������� 3IX�3RO���QXFOHRWLGHV� ��� � � � � �� �����8� �
� � �LQFO����;�5HDFWLRQ�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0������ȝO�0,;�G173V���P0�HDFK�
�

6WR6�7��'1$�/LJDVH
6WR6�7��'1$�/LJDVH��LVRODWHG�DQG�SXUL¿HG�IURP�DQ�(��FROL�VWUDLQ��FDWDO\]HV�WKH�IRUPDWLRQ�RI�D�SKRVSKRGLHVWHU�ERQG�EHWZHHQ�MX[WD�
SRVHG�¶�SKRVSKDWH�DQG��¶�K\GUR[\O�JURXSV�LQ�GXSOH[�'1$�RU�51$��7KLV�HQ]\PH�LV�FDSDEOH�RI�MRLQLQJ�DGMDFHQW�QXFOHRWLGHV�LQ�HLWKHU�
D�EOXQW�HQGHG�RUFRKHVLYH�HQGHGFRQ¿JXUDWLRQ��DV�ZHOO�DV�UHSDLULQJ�VLQJOH�VWUDQGHG�QLFNV�LQ�GXSOH[�'1$��51$�RU�'1$�51$�K\EULGV��

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�7'/����� 7��'1$�/LJDVH� � � ���8� �
676�7'/����� 7��'1$�/LJDVH� � � ���8�� �

�
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ZM^MZ[M�\ZIVKZQX\QWV�ZMIOMV\[
6WR6�0�0/9�5HYHUVH�7UDQVFULSWDVH
0�0/9�5HYHUVH�7UDQVFULSWDVH�LV�D�UHFRPELQDQW�'1$�SRO\PHUDVH�WKDW�V\QWKHVL]HV�D�FRPSOHPHQWDU\�'1$�VWUDQG�IURP�VLQJOH�VWUDQ�
GHG�51$��'1$��RU�DQ�51$�'1$�K\EULG��&RPSDUHG�WR�$09�57��0RORQH\�0XULQH�/HXNHPLD�9LUXV�5HYHUVH�7UDQVFULSWDVH��0�0/9�57��
ODFNV�'1$�HQGRQXFOHDVH�DFWLYLW\�DQG�KDV�D�ORZHU�51DVH�+�DFWLYLW\�
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � 6,=(�� �
676�057����� 0�0/9�5HYHUVH�7UDQVFULSWDVH�ZLWK��;�%XIIHU�DQG����P0�'77� � ������8��
676�057������ 0�0/9�5HYHUVH�7UDQVFULSWDVH�ZLWK��;�%XIIHU�DQG����P0�'77� � �������8���
676�057������ 0�0/9�5HYHUVH�7UDQVFULSWDVH�ZLWK��;�%XIIHU�DQG����P0�'77� � �������8��

6WR6�5DQGRP�+H[DPHUV�DQG�RU�5DQGRP�2FWDPHUV�����ȝ0�
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�51+� 5DQGRP�+H[DPHUV�� � ���ȝO����ȝJ��
676�512� 5DQGRP�2FWDPHUV� � � ���ȝO����ȝJ��

6WR6�2OLJR�G7���DQG�RU�2OLJR�G7�������ȝ0�
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� 6,=(�� �
676�2'7��� 2OLJR�G7��� � � ���ȝO����ȝJ��
676�2'7��� 2OLJR�G7��� � � ���ȝO����ȝJ��

6WR6�0�0/9�6XSHU0L[��;
00/9�0L[��;�LV�LV�D�SUHPL[HG��UHDG\�WR�XVH�UHDJHQW��*HQH6SLQ�SURSULHWDU\�IRUPXODWLRQ��FRQWDLQLQJ��G173V��0J&O����''7��ROLJR�G�7���
UDQGRP�SULPHUV�DQG�VWDELOL]HUV�RSWLPL]HG�IRU�¿UVW�VWUDQG�F'1$�V\QWKHVLV�
6WR6�0�0/9�5HYHUVH�7UDQVFULSWDVH�DQG�51DVH�LQKLELWRU�PD\�EH�VXSSOLHG�GLUHFWO\�LQ�WKH�6XSHU0L[��;�RU�LQ�D�GLIIHUHQW�WXEH�
7KH�00/9�0L[��;�FRPSRVLWLRQ�LV�SDUWLFXODU\�UHFFRPHQGHG�IRU�JHQH�H[SUHVVLRQ�DQDO\VLV�LQ�57�3&5�DQG�5HDO�WLPH�57�T3&5�

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � 6,=(�� 
676�06;)����� � 0�0/9�6XSHU0L[��;�IXOO� � � � � ����U[V� 
� � � ��;�00/9�0L[��0�0/9�5HYHUVH�7UDQVFULSWDVH�DQG�51DVH�LQ�WKH�VDPH�WXEH�
676�06;)������ � 0�0/9�6XSHU0L[��;�IXOO� � � � ��� �����U[V�� 
� � � ��;�00/9�0L[��0�0/9�5HYHUVH�7UDQVFULSWDVH�DQG�51DVH�LQ�WKH�VDPH�WXEH�����

676�06;)Z����� � 0�0/9�6XSHU0L[���;�ZLWKRXW�51DVH�,QKLELWRU� � � ����U[V� 
� � � ��;�00/9�0L[��0�0/9�5HYHUVH�7UDQVFULSWDVH��

676�06;)Z������ � 0�0/9�6XSHU0L[��;�ZLWKRXW�51DVH�,QKLELWRU� � � �����U[V� �
� � � ��;�00/9�0L[��0�0/9�5HYHUVH�7UDQVFULSWDVH��

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � 6,=(�� 
676�06;����� � 0�0/9�6XSHU0L[��;���0�0/9�5HYHUVH�7UDQVFULSWDVH� � ����U[V� 
� � � ��;�00/9�0L[�DQG�51DVH�LQ�WKH�VDPH�WXEH�
676�06;������ � 0�0/9�6XSHU0L[��;���0�0/9�5HYHUVH�7UDQVFULSWDVH�IXOO� � �����U[V�� 
� � � ��;�00/9�0L[�DQG�51DVH�LQ�WKH�VDPH�WXEH�����

676�06;Z����� � 0�0/9�6XSHU0L[��;���0�0/9�5HYHUVH�7UDQVFULSWDVH� � ����U[V� 
� � � �ZLWKRXW�51DVH�,QKLELWRU��
676�06;Z������ � 0�0/9�6XSHU0L[��;���0�0/9�5HYHUVH�7UDQVFULSWDVH� � �����U[V� ��
� � � �ZLWKRXW�51DVH�,QKLELWRU��
7KH�NLW�LV�VXSSOLHG�DV�
��00/9�0L[��;�����RU�����UHDFWLRQV
��00/9�0L[��;�57��FRQWURO�����UHDFWLRQV
00/9�0L[��;�57��FRQWDLQV�DOO�FRPSRQHQWV�RI�00/9�0L[��;�H[FHSW�UHYHUVH�WUDQVFULSWDVH��5HFFRPHQGHG�IRU�JHQRPLF�'1$�FDUU\RYHU�WHVW�XVLQJ�WKH�VDPH
DPRXQW�RI�WRWDO�51$�DV�WKH�UHYHUVH�WUDQVFULSWLRQ�UHDFWLRQ�
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UI[\MZ�UQ`M[�NWZ�8+:�IVL�ZMIT�\QUM�8+:

�;�0DVWHU�0L[HV�6WDQGDUG��ZKLWH�DQG�57/��UHDG\�WR�ORDG�
�;�;WUD:KLWH�0DVWHU�0L[�DQG��;�;WUD57/�0DVWHU�0L[��*HQHVSLQ�SURSULHWDU\�IRUPXODWLRQ���DUH�WZR�SUHPL[HG��UHDG\�WR�XVH�VROXWLRQ�
FRQWDLQLQJ�6WR6�;WUD�7DT�3RO��G173V�DQG�0J&O��LQ�D�5HDFWLRQ�%XIIHU�RSWLPL]HG�IRU�XVH�LQ�3&5�DPSOL¿FDWLRQ�RI�WDUJHWV�SUHVHQW�LQ�
ORZ�FRS\�QXPEHU�DQG�WR�DYRLG�DPSOL¿FDWLRQ�RI�QRQ�VSHFL¿F�SURGXFWV��%RWK�EXIIHUV�FRQWDLQ����P0�PDJQHVLXP��3&5�HQKDQFHUV�DQG�
WKLFNHQLQJ�DJHQWV��YRUWH[�WKRURXJKO\�SULRU�WR�XVH��
�;�;WUD57/�0DVWHU�0L[�FRQWDLQV�2UDQJH�*�G\H�WKDW�DOORZV�JHO�ORDGLQJ�DQG�HOHFWURSKRUHVLV�RI�WKH�VDPSOH�GLUHFWO\�IURP�WKH�3&5�
WXEH��ZLWKRXW�IXUWKHU�PDQLSXODWLRQ���;�;WUD:KLWH�0DVWHU�0L[�LV�VXSSOLHG�ZLWK�DSSURSULDWH�TXDQWLW\�RI��;�/RDGLQJ�'\H��7KH�2UDQJH�*�
G\H�PLJUDWHV�DW�WKH�VDPH�UDWH�DV�D�GXSOH[�'1$�IUDJPHQW�RI�DSSUR[LPDWHO\����.ES�DQG�GRHV�QRW�LQWHUIHUH�ZLWK�'1$�PLJUDWLRQ�ZKHQ�
LW�LV�XVHG�DV�D�ORDGLQJ�G\H�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � 6,=(�� � � � �
676�;00L[:������ �;�;WUD:KLWH�0DVWHU�0L[� � � �����������UHDFWLRQV�����XO������PO� �
676�;00L[:������� �;�;WUD:KLWH�0DVWHU�0L[� � � ������������UHDFWLRQV�����XO�����PO� �
676�;00L[57/������ �;�;WUD57/�0DVWHU�0L[� � � �����������UHDFWLRQV�����XO������PO� �
676�;00L[57/������� �;�;WUD57/�0DVW����HU�0L[� � � ������������UHDFWLRQV�����XO�����PO� �
�IRU�IUHH��;�/RDGLQJ�'\H

�;�0DVWHU�0L[HV�+RW6WDUW��ZKLWH�DQG�57/��UHDG\�WR�ORDG�
�;�+RW�6WDUW�;WUD:KLWH�0DVWHU�0L[�DQG��;�+RW�6WDUW�;WUD57/�0DVWHU�0L[� �*HQHVSLQ�SURSULHWDU\� IRUPXODWLRQ���DUH� WZR�SUHPL[HG��
UHDG\�WR�XVH�VROXWLRQ�FRQWDLQLQJ�6WR6�+RW�7DT�3RO��G173V�DQG�0J&O��LQ�D�5HDFWLRQ�%XIIHU�RSWLPL]HG�IRU�XVH�LQ�3&5�DPSOL¿FDWLRQ�
RI�WDUJHWV�SUHVHQW�LQ�ORZ�FRS\�QXPEHU�DQGWR�DYRLG�DPSOL¿FDWLRQ�RI�QRQ�VSHFL¿F�SURGXFWV��%RWK�EXIIHUV�FRQWDLQ����P0�PDJQHVLXP��
3&5�HQKDQFHUV�DQG�WKLFNHQLQJ�DJHQWV��YRUWH[�WKRURXJKO\�SULRU�WR�XVH��
�;�+RW�6WDUW�;WUD:KLWH�0DVWHU�0L[�DQG��;�+RW�6WDUW�;WUD57/�0DVWHU�0L[�DOORZ�IRU�VSHFL¿F�3&5�DPSOL¿FDWLRQ�E\�NHHSLQJ�WKH�HQ�
]\PH�LQDFWLYH�XQWLO�WKH�WHPSHUDWXUH�UHDFKHV�DSSUR[LPDWHO\����&��ZKLOH�DOVR�UHGXFLQJ�VDPSOHV�SUHSDUDWLRQ�WLPH�DV�ZHOO�DV�ULVN�RI�
FRQWDPLQDWLRQ�IURP��PXOWLSOH�SLSHWWLQJ�VWHSV�
�;�+RW�6WDUW�;WUD57/�0DVWHU�0L[�FRQWDLQV�2UDQJH�*�G\H�WKDW�DOORZV�JHO�ORDGLQJ�DQG�HOHFWURSKRUHVLV�RI�WKH�VDPSOH�GLUHFWO\�IURP�WKH�
3&5�WXEH��ZLWKRXW�IXUWKHU�PDQLSXODWLRQ���;�+RW�6WDUW�;WUD:KLWH�0DVWHU�0L[�LV�VXSSOLHG�ZLWK�DSSURSULDWH�TXDQWLW\�RI��;�/RDGLQJ�'\H��
7KH�2UDQJH�*�G\H�PLJUDWHV�DW�WKH�VDPH�UDWH�DV�D�GXSOH[�'1$�IUDJPHQW�RI�DSSUR[LPDWHO\����.ES�DQG�GRHV�QRW�LQWHUIHUH�ZLWK�'1$�
PLJUDWLRQ�ZKHQ�LW�LV�XVHG�DV�D�ORDGLQJ�G\H�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � 6,=(�� � � � �
676�+;00L[:������ �;�+RW6WDUW�;WUD:KLWH�0DVWHU�0L[� � �����������UHDFWLRQV�����XO������PO� �
676�+;00L[:������� �;�+RW6WDUW�;WUD:KLWH�0DVWHU�0L[� � ������������UHDFWLRQV�����XO�����PO� �
676�+;00L[57/������ �;�+RW6WDUW�;WUD57/�0DVWHU�0L[� � �����������UHDFWLRQV�����XO������PO� �
676�+;00L[57/������� �;�+RW6WDUW�;WUD57/�0DVWHU�0L[� � ������������UHDFWLRQV�����XO�����PO� �
�IRU�IUHH��;�/RDGLQJ�'\H�
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�;�4XDQWLWDWLYH�0DVWHU�0L[HV�
*HQH6SLQ�4XDQWLWDWLYH�0DVWHU�0L[HV��;��DUH��;�SUHPL[HG�� UHDG\�WR�XVH�VROXWLRQV� �*HQHVSLQ�SURSULHWDU\� IRUPXODWLRQ��FRQWDLQLQJ�
6WR6�;WUD�7DT�3RO��G173V��0J&O��DQG�VWDELOL]HUV�RSWLPL]HG�IRU�XVH�LQ�UHDO�WLPH�3&5�DPSOL¿FDWLRQ�RI�'1$�DQG�F'1$�
6WR6�4XDQWLWDWLYH�0DVWHU�0L[��;�6<%5�*UHHQ�FRQWDLQV�ÀXRUHVFHLQ�RU�52;�IRU�G\QDPLF�ZHOO� IDFWRU�FROOHFWLRQ��7KH�DGGLFWLRQ�RI�
ÀXRUHVFHLQ�RU�52;�KDV�QR�HIIHFW�RQ�WKH�3&5�HI¿FLHQF\�RU�VHQVLWLYLW\�RI�GHWHFWLRQ��6WR6�4XDQWLWDYLYH�0DVWHU�0L[��;�LV�RSWLPL]HG�
IRU�SUREH�EDVHG�T3&5�

NW
Z�X
ZW
JM
[

[a
JZ
��
OZ
MM
V

ZW`
TW_�ZW`
Æ]WZM[KMQV

ZMNMZMVKM�LaM[
&$7���4676�500L[
&$7���4676�/500L[
&$7���4676�00L[

\ML\ML�WV
$%,�SULVP������������������
$%,�SULVP������
$%,�SULVP�������������������
L&\FOHU�L4����0\L4���L4���&);�&RQQHFW�

ZW`
TW_�ZW`
Æ]WZM[KMQV

ZMNMZMVKM�LaM[
&$7���4676�5600L[
&$7���4676�/5600L[
&$7���4676�600L[

\ML\ML�WV
$%,�SULVP������������������
$%,�SULVP������
$%,�SULVP�������������������
�L&\FOHU�L4����0\L4���L4���&);�&RQQHFW�

�����������UHDFWLRQV�����XO�RU�������UHDFWLRQV�����XO�������PO������ �������
�����������UHDFWLRQV�����XO�RU������UHDFWLRQV�����XO����������PO����� ��������������
�����������UHDFWLRQV�����XO�RU������UHDFWLRQV�����XO����������PO� ��������
�����������UHDFWLRQV�����XO�RU������UHDFWLRQV�����XO�����������PO� ���������
�����������UHDFWLRQV�����XO�RU�����UHDFWLRQV�����XO���������������PO� ��������

352'8&7��)RU�ODERUDWRU\�XVH�

6L]HV�DQG�SULFH�IRU�HDFK�&$7��RI��;�4XDQWLWDWLYH�0DVWHU�0L[

6,=(�� � �� � ����������PO�� ¼

7KH�3&5�SURFHVV��ZKLFK�LV�WKH�VXEMHFW�RI�(XURSHDQ�3DW��1RV����������DQG���������RZQHG�E\�+RIIPDQQ�/D�5RFKH��LV�FRYHUHG�E\�SDWHQWV�LVVXHG�DQG�DSSOLFDEOH�LQ�FHUWDLQ�FRXQWULHV��*HQH6SLQ�GRHV�QRW�HQFRXUDJH�RU�VXSSRUW�WKH�XQDXWKRUL]HG�
RU�XQOLFHQVHG�XVH�RI�WKH�3&5�SURFHVV��8VH�RI�WKLV�SURGXFW�LV�UHFRPPHQGHG�IRU�SHUVRQV�WKDW�HLWKHU�KDYH�D�OLFHQVH�WR�SHUIRUP�3&5�RU�DUH�QRW�UHTXLUHG�WR�REWDLQ�D�OLFHQVH�
�7KH�DERYH�SULPDU\�(XURSHDQ�3DW��1RV����������DQG���������H[SLUHG�RQ�0DUFK����������
,Q�WKH�8�6���WKH�SDWHQWV�FRYHULQJ�WKH�IRXQGDWLRQDO�3&5�SURFHVV�H[SLUHG�RQ�0DUFK����������

6<%5��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�0ROHFXODU�3UREHV��,QF��$%,��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�$SSOHUD�&RUSRUDWLRQ��)$0��LV�D�WUDGHPDUN�RI�$SSOHUD�&RUSRUDWLRQ�52;��LV�D�WUDGH�
PDUN�RI�$SSOHUD�&RUSRUDWLRQ��L&\FOHU��L4���0\L4��L4��DQG�&);�DUH�WUDGHPDUNV�RI�%LR�5DG�/DERUDWRULHV�

XW[\�8+:�IVITa[Q[
6WR6�$JDURVH�/(��/RZ�(OHFWURHQGRVPRVLV�
6WR6�$JDURVH�/(��/RZ�(OHFWURHQGRVPRVLV��LV�D�SXUL¿HG�OLQHDU�JDODFWDQ�K\GURFROORLG�LVRODWHG�IURP�DJDU�RU�DJDU�EHDULQJ�PDULQH�DOJDH��
$V�D�JHOOLQJ�DJHQW��VSHFL¿F�DSSOLFDWLRQV�LQFOXGH��DQDO\VLV�RI�3&5�SURGXFWV��VHSDUDWLRQ�RI�51$�DQG�H[DPLQDWLRQ�RI�UHVWULFWLRQ�HQGR�
QXFOHDVH�GLJHVWLRQV�RI�SODVPLGV��FRVPLGV�DQG�Ȝ�SKDJH�'1$�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � 6,=(�� �
676��$*����� $JDURVH�/(��0ROHFXODU�%LRORJ\�*UDGH���SRZGHU� ���.J� �
676��$*��������� $JDURVH�/(��0ROHFXODU�%LRORJ\�*UDGH���SRZGHU� ���.J� �

6WR6�'1$�/DGGHUV���UHDG\�WR�ORDG
$�XQLTXH�FRPELQDWLRQ�RI�3&5�SURGXFWV�DQG�D�QXPEHU�RI�SURSULHWDU\�SODVPLGV�GLJHVWHG�ZLWK�DSSURSULDWH�UHVWULFWLRQ�HQ]\PHV�WR�\LHOG�
IUDJPHQWV�VXLWDEOH�IRU�XVH�DV�PROHFXODU�ZHLJKW�VWDQGDUGV�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�6WR6�'1$�ODGGHUV�DUH�UHDG\�WR�ORDG�DQG�
DOORZ�TXDQWL¿FDWLRQ�RI�\RXU�EDQG�RQ�DJDURVH�JHO�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � 6,=(�� �
676���.E�� '1$�/DGGHU��.E� � � � � ���ȝO� �
676�����ES��� '1$�/DGGHU����ES� � � � ���ȝO� �
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6WR6�;WUD7DT�3RO\PHUDVH��*/���8�ȝO�
$Q�KLJKO\�SURFHVVLYH��UHFRPELQDQW��IURP�(�FROL�VWUDLQ���WKHUPRVWDEOH�'1$�ZLWK�D�YHU\�KLJK�HI¿FLHQF\�RI��¶���¶�SRO\PHUDVH�DFWLYLW\�DQG�
������H[RQXFOHDVH��QRQ�SURRIUHDGLQJ��DFWLYLW\��6WR6�;WUD�7DT�3RO�FDWDO\]HV�WKH�DGGLWLRQ�RI�PRQRQXFOHRWLGH�XQLWV�WR�WKH��¶�HQG�RI�D�
SULPHU�FKDLQ��OHDGLQJ�WR�WKH�IRUPDWLRQ�RI�'1$�SURGXFWV�WKDW�KDYH��¶�RYHUKDQJLQJ�$�QXFOHRWLGHV��WKXV�FDQ�EH�XVHG�LQ�7$�FORQLQJ���7KLV�
HQ]\PH�UHPDLQV�IXQWLRQDO�HYHQ�DIWHU�SURORQJHG�LQFXEDWLRQ�VWHSV�DW����&�
7KH�HQ]\PH�LV�VXSSOLHG�DW��8�ȝO�DQG�FRPHV�ZLWK�WZR�1(:��;�3&5�%XIIHUV���;�;WUD57/�*/��5HDG\�7R�/RDG��DQG��;�;WUD:KLWH�*/��
�;�;WUD:KLWH�*/�DQG��;�;WUD57/�*/��5HDFWLRQ�%XIIHUV�DUH�D�*HQHVSLQ�SURSULHWDU\�IRUPXODWLRQ��GHYHORSHG�IRU�VWDQGDUG�DQG�RU�KLJK�
ILGHOLW\�DPSOLILFDWLRQ�RI�KLJK�*&��!�����WHPSODWHV��%RWK�EXIIHUV�FRQWDLQ����P0�PDJQHVLXP��3&5�HQKDQFHUV�DQG�WKLFNHQLQJ�
DJHQWV��YRUWH[�WKRURXJKO\�SULRU�WR�XVH����;�;WUD�:KLWH�*/�DQG��;�;WUD57/�*/�FRQWDLQV�DQ�LQWHUQDO�IOXRUHVFHQW�VWDLQ�IRU�
'1$�GHWHFWLRQ�RQ�$JDURVH�JHO�GLUHFWO\�DIWHU�3&5�DPSOLILFDWLRQ�
�;�;WUD57/�*/�5HDFWLRQ�%XIIHU�FRQWDLQV�2UDQJH�*�G\H�WKDW�DOORZV�JHO�ORDGLQJ�DQG�HOHFWURSKRUHVLV�RI�WKH�VDPSOH�GLUHFWO\�IURP�WKH�
3&5�WXEH��ZLWKRXW�IXUWKHU�PDQLSXODWLRQ���;�;WUD:KLWH�LV�VXSSOLHG�ZLWK��PO�RI��;�2UDQJH�/RDGLQJ�'\H�
7KH�2UDQJH�*�G\H�PLJUDWHV�DW�WKH�VDPH�UDWH�DV�D�GXSOH[�'1$�IUDJPHQW�RI�DSSUR[LPDWHO\����.ES�DQG�GRHV�QRW�LQWHUIHUH�ZLWK�'1$�
PLJUDWLRQ�ZKHQ�LW�LV�XVHG�DV�D�ORDGLQJ�G\H�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�

&$7�� �������� �� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � �
;676�7�;57/��������*/� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�ZLWK�0J&O�� � � � �
;676�7�;57/���������*/� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�ZLWK�0J&O�� � � � ���
;676�7�;57/Z������*/� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� �
;676�7�;57/Z�������*/� ;WUD7DT�3RO�:LWK��;�;WUD57/�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0�� ���

:<
4

&$7�� �������� � 352'8&7��)RU�ODERUDWRU\�XVH�� � � � � �
;676�7�;:��������*/�����������;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�ZLWK�0J&O��� � � �
;676�7�;:���������*/�����������;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�ZLWK�0J&O��� � � ���
;676�7�;:Z������*/����������;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0��
;676�7�;:Z�������*/� ;WUD7DT�3RO�:LWK��;�;WUD:KLWH�%XIIHU�Z�R�0J&O����0J&O��VWRFN�VROXWLRQ����P0����_P

Q\M

�;�;WUD:KLWH�LV�VXSSOLHG�ZLWK��PO�RI��;�2UDQJH�/RDGLQJ�'\H�

UI[\MZ�UQ`M[�NWZ�8+:���OZMMV�TQVM
�;�0DVWHU�0L[HV�6WDQGDUG�*/��ZKLWH�DQG�57/��UHDG\�WR�ORDG�
�;�;WUD:KLWH�0DVWHU�0L[�*/�DQG��;�;WUD57/�0DVWHU�0L[�*/��*HQHVSLQ�SURSULHWDU\�IRUPXODWLRQ���DUH�WZR�SUHPL[HG��UHDG\�WR�XVH�VR�
OXWLRQ�FRQWDLQLQJ�6WR6�;WUD�7DT�3RO��G173V�DQG�0J&O��LQ�D�5HDFWLRQ�%XIIHU�RSWLPL]HG�IRU�XVH�LQ�3&5�DPSOL¿FDWLRQ�RI�WDUJHWV�SUHVHQW�
LQ�ORZ�FRS\�QXPEHU�DQG�WR�DYRLG�DPSOL¿FDWLRQ�RI�QRQ�VSHFL¿F�SURGXFWV��%RWK�EXIIHUV�FRQWDLQ����P0�PDJQHVLXP��3&5�HQKDQFHUV�
DQG�WKLFNHQLQJ�DJHQWV��YRUWH[�WKRURXJKO\�SULRU�WR�XVH����;�0DVWHU�0L[�6WDQGDUG�*/�FRQWDLQ�DQ�LQWHUQDO�ÀXRUHVFHQW�VWDLQ�IRU�'1$�
GHWHFWLRQ�RQ�$JDURVH�JHO�GLUHFWO\�DIWHU�3&5�DPSOL¿FDWLRQ�
�;�;WUD57/�0DVWHU�0L[�FRQWDLQV�2UDQJH�*�G\H�WKDW�DOORZV�JHO�ORDGLQJ�DQG�HOHFWURSKRUHVLV�RI�WKH�VDPSOH�GLUHFWO\�IURP�WKH�3&5�
WXEH��ZLWKRXW�IXUWKHU�PDQLSXODWLRQ���;�;WUD:KLWH�0DVWHU�0L[�LV�VXSSOLHG�ZLWK�DSSURSULDWH�TXDQWLW\�RI��;�/RDGLQJ�'\H��7KH�2UDQJH�*�
G\H�PLJUDWHV�DW�WKH�VDPH�UDWH�DV�D�GXSOH[�'1$�IUDJPHQW�RI�DSSUR[LPDWHO\����.ES�DQG�GRHV�QRW�LQWHUIHUH�ZLWK�'1$�PLJUDWLRQ�ZKHQ�
LW�LV�XVHG�DV�D�ORDGLQJ�G\H�IRU�DJDURVH�JHO�HOHFWURSKRUHVLV�
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� � � � 676�306)����� � ��J�� �
� � � � 676�306)����� � ��J�� �
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*����'LVXOSKDWH�3RZGHU�� � � 676�*������� � �J�� �
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*DPERUJ¶V�%��0HGLXP�� � � � 676�*%������ � ��/�� �
� � � � � � 676�*%������ � ��/�� �
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� � � � � 676�3,3������ � ���J�� �
� � � � � 676�3,3������ � ���J�� �
32362�� � � � 676�323����� � ��J�� �
� � � � � 676�323������ � ���J�� �
3RWDVVLXP�&KORULGH�� � � 676�3&+�������� �.J�� �
� � � � � 676�3&+�������� ���.J�� �
6RGLXP�$FHWDWH�$QK\GURXV�� � 676�6$+�������� �.J�� �
� � � � � 676�6$+�������� �.J�� �
6RGLXP�&KORULGH�� � � 676�6&+�������� �.J�� �
� � � � � 676�6&+�������� �.J�� �
6RGLXP�&LWUDWH�WULVRGLXP�VDOW��GLK\GUDWH� 676�6&'+������� �.J�� �
��� � � � � 676�6&'+������� �.J�� �
6RGLXP�3KRVSKDWH�GLEDVLF��DQK\GURXV� 676�63+������ � ���J�� �
�� � � � � 676�63+�������� �.J�� �
7$36�� � � � � 676�7$36������� ���J�� �
� � � � � 676�7$36������� ���J�� �
7(6�� � � � � 676�7(6����� � ��J�� �
� � � � � 676�7(6������ � ���J�� �
7ULFLQH�8OWUD�3XUH�� � � 676�7583������� ���J�� �
� � � � � 676�7583������� ���J�� �
ELV�75,6�� � � � 676�E7������ � ���J�� �
� � � � � 676�E7������ � ���J�� �
75,6�8/75$�385(�� � � 676�756�������� �.J�� �
� � � � � 676�756�������� �.J�� �
� � � � � 676�756�������� ��.J�� �����������
75,6�+&O�� � � � 676�756+������� ���J�� �
� � � � � 676�756+������� �.J�� �
� � � � � 676�756+������� �.J�� �

,)�<28�$5(�,17(5(67('�,1�$�5($*(17�127�,1�7+(�/,67�$%29(�<28�&$1�&217$&7�86�$7�LQIR#JHQHVSLQ�FRP
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8ZW\MQV�,M\MK\QWV
SURGXFWV�KLJKOLJKWV

[\IVLIZL�ZMIOMV\[
3URWHLQ�0DUNHU
6WR6�3URWHLQ�0DUNHU�LV�D�WKUHH�FRORU�SURWHLQ�VWDQGDUG�ZLWK����SUH�VWDLQHG�SURWHLQV�FRYHULQJ�D�ZLGH�UDQJH�PROHFXODU�ZHLJKWV�IURP����
WR�����N'D��3URWHLQV�DUH�FRYDOHQWO\�FRXSOHG�ZLWK�D�EOXH�FKURPRSKRUH�H[FHSW�IRU�WZR�UHIHUHQFH�EDQGV��RQH�JUHHQ�DQG�RQH�UHG�EDQG�
DW����N'D�DQG����N'D�UHVSHFWLYHO\��ZKHQ�VHSDUDWHG�RQ�6'6�3$*(��7ULV�JO\FLQH�EXIIHU��7KH�6WR6�3URWHLQ�0DUNHU�LV�GHVLJQHG�IRU�PR�
QLWRULQJ�SURWHLQ�VHSDUDWLRQ�GXULQJ�6'6�SRO\DFU\ODPLGH�JHO�HOHFWURSKRUHVLV��YHUL¿FDWLRQ�RI�:HVWHUQ�WUDQVIHU�HI¿FLHQF\�RQ�PHPEUDQHV�
�39')��Q\ORQ��RU�QLWURFHOOXORVH��DQG�IRU�DSSUR[LPDWLQJ�WKH�VL]H�RI�SURWHLQV��7KH�ODGGHU�LV�VXSSOLHG�LQ�JHO�ORDGLQJ�EXIIHU�DQG�LV�UHDG\�
WR�XVH�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � 6,=(�� �
676��30�� 3URWHLQ�0DUNHU� � � � � ���XO� �

/RZ�)DW�'U\�0,/.��SRZGHU
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � 6,=(�� �
676��0���� /RZ�)$7�GU\�0LON��SRZGHU� � � � ���J� �

3'6���3URWHLQ�'HWHFWLRQ�6\VWHP
6WR6�3'6�UHDJHQWV�DUH�KLJK�VHQVLWLYH�HQKDQFHG�VXEVWUDWH�IRU�GHWHFWLQJ�KRUVHUDGLVK�SHUR[LGDVH��+53��RQ�LPPXQREORWV��7KH�H[WUH�
PHO\�LQWHQVH�RXWSXW�VLJQDO�HQDEOHV�GHWHFWLRQRI�SLFRJUDP�DPRXQWV�RI�DQWLJHQ�ZLWK�GLIIHUHQW�H[SRVXUH�WLPHV�7KH�VHQVLWLYLW\��LQWHQVLW\�
DQG�GXUDWLRQ�RI� WKH�VLJQDO�DOORZ�IRU�GHWHFWLRQ�RI�+53�XVLQJ�SKRWRJUDSKLF�RU�RWKHU� LPDJLQJ�PHWKRGV�%ORWV�FDQ�DOVR�EH�UHSHDWHGO\�
H[SRVHG�WR�¿OP�WR�REWDLQ�RSWLPDO�UHVXOWV�RU�VWULSSHG�RI�WKH�LPPXQRGHWHFWLRQ�UHDJHQWV�DQG�UHSUREHG�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� 6,=(�� � � � � �
676��(���� 3'6�� � � �
676��(27���� 3'6�2YHU�7LPH�� � �
� � � � � �

�SHUR[LGH�VROXWLRQ�����PO���HQKDQFHU�VROXWLRQ������PO�����PO�  
�SHUR[LGH�VROXWLRQ�����ȝO���HQKDQFHU�VROXWLRQ������PO�����PO�  
� � � �  �����������

XZW\MQV�LM\MK\QWV�[a[\MU

&RRPDVVLH�6WDLQ��VROXWLRQ��HWKDQRO��PHWKDQRO��DFHWLF�DFLG�IUHH�
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � 6,=(�� �
676��&6���� &RRPDVVLH�6WDLQ� � � � � ���PO� �

3URWHLQ�$��UHVLQ
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � 6,=(�� � �
676��3$� � 3URWHLQ�$�UHVLQ� � � � ��PO������HWKDQRO���

3URWHLQ�*��UHVLQ
&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � 6,=(�� � �
676��3$� � 3URWHLQ�$�UHVLQ� � � � ��PO������HWKDQRO���



��

+MTT�K]T\]ZM���<ZIV[NMK\QWV
SURGXFWV�KLJKOLJKWV

Ka\WSQVM[
&\WRNLQHV
/HXNHPLD�,QKLELWLQJ�)DFWRU��/,)��LV�D�SOHLRWURSLF�F\WRNLQH�RI�WKH�LQWHUOHXNLQ���IDPLO\�ZLWK�GLIIHUHQW�ELRORJLFDO�DFWLRQV�LQ�YDULRXV�WLVVXH�
V\VWHPV�� LQFOXGLQJ�PRGXODWLRQ�RI�FHOO�JURZWK�DQG�GLIIHUHQWLDWLRQ�$OWKRXJK�QDPHG� IRU� LWV�DELOLW\� WR� LQKLELW�SUROLIHUDWLRQ�RI�D�P\HORLG�
OHXNHPLF�FHOO�OLQH�E\�LQGXFLQJ�GLIIHUHQWLDWLRQ��LW�DOVR�UHJXODWHV�WKH�JURZWK�DQG�GLIIHUHQWLDWLRQ�RI�HPEU\RQLF�VWHP�FHOOV��SULPRUGLDO�JHUP�
FHOOV��SHULSKHUDO�QHXURQV��RVWHREODVWV��DGLSRF\WHV��DQG�HQGRWKHOLDO�FHOOV�

7UDQVIHFWLRQ
*HQH6SLQ�GHYHORSHG�6WR6�7UDQVIHFWLRQ�.,7��D�SRZHUIXO�WUDQVIHFWLRQ�WRRO�WKDW�HQVXUHV�HIIHFWLYH�DQG�UHSURGXFLEOH�WUDQVIHFWLRQ�RI�ERWK�
KXPDQ�DQG�PRXVH�FHOO�OLQHV��DV�ZHOO�DV�SULPDU\�FHOOV��ZLWK�ORZ�WR[LFLW\��6WR6�7UDQVIHFWLRQ�.,7�LV�SURYLGHG�LQ�D���[�VROXWLRQ�

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � 6,=(�� �
676�7.��[�� 7UDQVIHFWLRQ�.LW�������WUDQVIHFWLRQV�LQ����ZHOO�SODWHV�� � ��[��PO� �
676�7.����� 7UDQVIHFWLRQ�.LW������WUDQVIHFWLRQV�LQ����ZHOO�SODWHV�� � ���XO� �

\ZIV[NMK\QWV

&$7�� �������� 352'8&7��)RU�ODERUDWRU\�XVH�� � � � 6,=(�� �
676�/,)������ /,)����0XULQH�5HFRPELQDQW�/HXNHPLD�,QKLELWLQJ�)DFWRU�� � ��A��8� �
676�/,)�������� /,)����0XULQH�5HFRPELQDQW�/HXNHPLD�,QKLELWLQJ�)DFWRU�� � �[��A��8��
676�/,)������ /,)����0XULQH�5HFRPELQDQW�/HXNHPLD�,QKLELWLQJ�)DFWRU�� � ��A��8� �

-TMK\ZWXPWZM[Q[�KPMUQKIT[
SURGXFWV�KLJKOLJKWV

[\IVLIZL�ZMIOMV\[
� � � � � � &DW���� � � 6,=(�� �
$JDURVH�/(���SRZGHU�� � � � 676�$*������� � �.J�� �
�0ROHFXODU�%LRORJ\�*UDGH��� � � 676�$*������ � ���J�� �
$FU\ODPLGH������VROXWLRQ�� � � 676�$&�� � ���PO�� �
ELV�$FU\ODPLGH�����6ROXWLRQ�� � � 676�$&%,6�� � ���PO�� �
$FU\ODPLGH��ELV�$FU\ODPLGH��������6ROXWLRQ�� 676�$&������ � ���PO�� �
6'6��6RGLXP�'RGHF\O�6XOSKDWH��� � 676�6'6������ � ���J�� �
� � � � � � 676�6'6������ � ���J�� �
� � � � � � 676�6'6�������� �.J�� �
$PPRQLXP�3HUVXOSKDWH��� � � 676�$36������ � ���J�� �
� � � � � � 676�$36������ � ���J�� �
7HPHG�� � � � � � 676�7(����� � ��PO�� �
� � � � � � 676�7(������ � ���PO�� �
*O\FHURO������6ROXWLRQ��� � � 676�*/������� � �/�� �
� � � � � � 676�*/������� � �/�� �
7$(���;�6ROXWLRQ�� � � � 676�7$(���� � �/�� �
� � � � � � 676�7$(���� � �/�� �
7%(��;�6ROXWLRQ�� � � � 676�7%(���� � �/�� �
� � � � � � 676�7%(���� � �/�� �
7%6���;�6ROXWLRQ�� � � � 676�7%6���� � �/�� �
� � � � � � 676�7%6���� � �/�� �
7ZHHQ������ � � � � 676�7:���� � ���PO�� �
,)�<28�$5(�,17(5(67('�,1�$�5($*(17�127�,1�7+(�/,67�$%29(�<28�&$1�&217$&7�86�$7�LQIR#JHQHVSLQ�FRP ��

*IK\MZQI���AMI[\�/ZW_\P�5MLQI
SURGXFWV�KLJKOLJKWV

[\IVLIZL�ZMIOMV\[
� � � � � � &DW���� � � 6,=(�� �
%DFWHULRORJLFDO�$JDU��0ROHFXODU�%LRORJ\�*UDGH�� 676�$*$5������ ���J�� �
� � � � � � 676�$*$5������� �.J�� �
� � � � � � 676�$*$5������� �.J�� �
/%�%URWK�/HQQR[���ORZ�VDOW�IRUPXOD��SRZGHU� 676�/%/�� � �.J�� �
/%�%URWK�0LOOHU¶V���ORZ�VDOW�IRUPXOD��SRZGHU� 676�/%0�� � �.J�� �
3HSWRQH�SRZGHU�� � � � 676�3(3������ � ���J�� �
� � � � � � 676�3(3�������� �.J�� �
� � � � � � 676�3(3�������� �.J�� �
7U\SWRQH�SRZGHU�� � � � 676�75<������ � ���J�� �
� � � � � � 676�75<�������� �.J�� �
� � � � � � 676�75<�������� �.J�� �
<HDVW�([WUDFW�SRZGHU�� � � � 676�<(������ � ���J�� �
� � � � � � 676�<(������� � �.J�� �
� � � � � � 676�<(������� � �.J�� �
<HDVW�1LWURJHQ�%DVH�Z�R�DD�� � � 676�<1%Z$$������ ���J�� �
'�����5DI¿QRVH�3HQWKDK\GUDWH�� � � 676�5)3��������
� � � � � � 676�5)3��������
'�����*DODFWRVH�� � � � 676�*/76�������
� � � � � � 676�*/76�������

�.J�� 
�.J�� ����������� 
�.J�� �  
�.J�� ������������

,)�<28�$5(�,17(5(67('�,1�$�5($*(17�127�,1�7+(�/,67�$%29(�<28�&$1�&217$&7�86�$7�LQIR#JHQHVSLQ�FRP

)V\QJQW\QK[�NWZ�ZM[MIZKP
SURGXFWV�KLJKOLJKWV

IV\QJQW\QK[�TQ[\
� � � � &DW���� � �
$FWLQRP\FLQ�'� � � 676�$&70��� �
$PR[LFLOOLQ�7ULK\GUDWH� � 676�$0;���� �
� � � � 676�$0;���� �
$PSKRWHULFLQ�%�3RZGHU� � 676�$3+%3��� �
� � � � 676�$3+%3�����
$PSKRWHULFLQ�%�6ROXWLRQ�� 676�$3+%6��� �
� � � � 676�$3+%6�����
$PSLFLOOLQ�6RGLXP�6DOW� � 676�$03��� �
� � � � 676�$03���� �
$SUDP\FLQ�6XOSKDWH� � 676�$35��� �
� � � � 676�$35���� �
� � � � 676�$35���� �
$XJPHQWLQ�70� � � 676�$8*���� �
� � � � 676�$8*���� �
%DFLWUDFLQ� � � 676�%$&��� �
� � � � 676�%$&���� �
%ODVWLFLGLQ�6�+&O�3RZGHU� 676�%/$���� �
� � � � 676�%/$���� �



��

� � � � � &DW���� � � 6,=(�� �
%ODVWLFLGLQ�6�+&O�6ROXWLRQ���PJ�PO� � 676�%/$6���� � ��PJ� �
��������������������������������������� � � 676�%/$6���� � ���PJ� �
%OHRP\FLQ�6XOSKDWH� � � 676�%/(2���� � ��PJ� �
&DUEHQLFLOOLQ�'LVRGLXP�6DOW� � 676�&$5��� � �J� �
� � � � � 676�&$5��� � �J� �
� � � � � 676�&$5���� � ��J� �
&HIRSHUD]RQH�6RGLXP�6DOW� � 676�&)3��� �� �J� �
� � � � � 676�&)3��� � �J� �
&HIRWD[LPH�6RGLXP�6DOW�� � 676�&);��� � �J� �
� � � � � 676�&);��� � �J� �
� � � � � 676�&);���� � ��J� �
&HIVXORGLQ�6RGLXP�6DOW� � � 676�&)'����� � ���PJ� �
� � � � � 676�&)'����� � �J� �
&KORUDPSKHQLFRO� � � 676�&+25���� � ��J� �
� � � � � 676�&+25������ ���J� �
&KORUWHWUDF\FOLQH�+&O� � � 676�&+7���� � ��J� �
� � � � � 676�&+7����� � ���J� �
&OLQGDP\FLQ�+&O� � � 676�&/,��� � �J� �
&ROLVWLQ�6XOSKDWH� � � 676�&2/��� � �J� �
� � � � � 676�&2/��� � �J� �
&\FORKH[LPLGH� � � � 676�&<&��� � �J� �
� � � � � 676�&<&��� � �J� �
'�&\FORVHULQH� � � � 676�&<65��� � �J� �
'R[RUXELFLQ�+&O�� � � 676�'2;2���� � ��PJ� �
'R[\F\FOLQH�+&O�� � � 676�'2;<���� � ��J� �
� � � � � 676�'2;<���� � ��J� �
� � � � � 676�'2;<������ ���J� �
(U\WKURP\FLQ� � � � 676�(5<���� � ��J� �
� � � � � 676�(5<���� � ��J� �
*����'LVXOSKDWH�3RZGHU� � 676�*������ � �J� �
� � � � � 676�*������ � �J� �
� � � � � 676�*������� � ��J� �
*����'LVXOSKDWH�6ROXWLRQ���PJ�PO� 676�*���6���� � ��PO� �
������������������������������ � � 676�*���6���� � ��PO� �
*HQWDPLFLQ�6XOSKDWH� � � 676�*(17��� � �J� �
� � � � � 676�*(17��� � �J� �
� � � � � 676�*(17���� � ��J� �
� � � � � 676�*(17���� � ��J� �
+\JURP\FLQ�%� � � � 676�+<��� � �J� �
.DQDP\FLQ�0RQRVXOSKDWH� � 676�.$1$��� � �J� �
� � � � � 676�.$1$���� � ��J� �
� � � � � 676�.$1$���� � ��J� �
0LWRP\FLQ�&� � � � 676�0,72&��� � �PJ� �
� � � � � 676�0,72&���� � ��PJ� �
1HRP\FLQ�6XOSKDWH� � � 676�1(268����� ��J� �
� � � � � 676�1(268����� ���J� �
1\VWDWLQ�� � � � 676�1<6��� � �J� �
3DURPRP\FLQ�6XOSKDWH� � � 676�3$52��� � �J� �
� � � � � 676�3$52���� � ��J� �
3HQQLFLOOLQ�*�� � � � 676�3(1��� � �J� �
� � � � � 676�3(1���� � ��J� �
� � � � � 676�3(1����� � ���J� �������������
� � � � ��

� � � � � &DW���� � � 6,=(�� �
3KOHRP\FLQ�� � � � 676�3+/���� � ��PJ� �
� � � � � 676�3+/����� � ���PJ� �
� � � � � 676�3+/����� � ���PJ� �
3RO\PL[LQ�%�6XOSKDWH� � � 676�32%��� � �J� �
� � � � � 676�32%��� � �J� �
3XURP\FLQ�'LK\GURFKORULGH� � 676�385���� � ��PJ� �
� � � � � 676�385����� � ���PJ� �
� � � � � 676�385����� � ���PJ� �
5LIDPSLFLQ� � � � 676�5,)$��� � �J� �
� � � � � 676�5,)$���� � ��J� �
6SHFWLQRP\FLQ�'LK\GURFKORULGH�SHQW��� 676�63(��� � �J� �
'LK\GURFKORULGH�SHQWDK\GUDWH� � 676�63(���� � ��J� �
6WUHSWRP\FLQ�6XOSKDWH� � � 676�675(���� � ��J� �
� � � � � 676�675(����� � ���J� �
7HWUDF\FOLQH�+&O�� � � 676�7(7���� � ��J� �
� � � � � 676�7(7����� � ���J� �
7LFDUFLOOLQ�'LVRGLXP�6DOW� � � 676�7,&��� � �J� �
� � � � � 676�7,&���� � ��J� �
7LPHQWLQ�70� � � � 676�7,0��� � �J� �
� � � � � 676�7,0���� � ��J� �
� � � � � 676�7,0���� � ��J� �
7REUDP\FLQ�6XOSKDWH� � � 676�7%5��� � �J� �
� � � � � 676�7%5��� � �J� �
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