
+DQGERRN�IRU�WKH�IROORZLQJ�UHIHUHQFHV�

0DQXDO�SDUD�ODV�VLJXLHQWHV�UHIHUHQFLDV�

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW���[���ZHOO�VWULSV��ORZ�SURILOH�� 96�1&2���/

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW���[���ZHOO�VWULSV��KLJK�SURILOH 96�1&2���+

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW����[���ZHOO�VWULSV��ORZ�SURILOH 96�1&2���/

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW����[���ZHOO�VWULSV��KLJK�SURILOH 96�1&2���+

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW����ZHOO�SODWH��ORZ�SURILOH 96�1&2���/

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW����ZHOO�SODWH��KLJK�SURILOH 96�1&2���+

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW���[���ZHOO�VWULSV��5RWRU�*HQH� 96�1&2���

9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW����[���ZHOO�VWULSV��5RWRU�*HQH� 96�1&2���

6$56�&R9��
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(1*/,6+

�� ,QWHQGHG�XVH

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW� LV�GHVLJQHG�IRU� WKH�VSHFLILF LGHQWLILFDWLRQ�DQG�GLIIHUHQWLDWLRQ�RI�

�����1RYHO�&RURQDYLUXV��6$56�&R9���� LQ�UHVSLUDWRU\ VDPSOHV�IURP�SDWLHQWV ZLWK�VLJQV�DQG�V\PSWRPV�RI�&29,'���

LQIHFWLRQ�� 7KLV� WHVW� LV� LQWHQGHG� IRU�XVH�DV�DQ�DLG� LQ� WKH�GLDJQRVLV�RI� 6$56�&R9�� LQ�FRPELQDWLRQ�ZLWK�FOLQLFDO�DQG�

HSLGHPLRORJLFDO� ULVN� IDFWRUV��51$� LV�H[WUDFWHG�IURP� UHVSLUDWRU\� VSHFLPHQV��DPSOLILHG�XVLQJ�57�3&5�DQG�GHWHFWHG�

XVLQJ�IOXRUHVFHQW�UHSRUWHU�G\H�SUREHV�VSHFLILF�IRU�6$56�&R9���

�� 6XPPDU\�DQG�([SODQDWLRQ

&RURQDYLUXV�DUH�HQYHORSHG�QRQ�VHJPHQWHG�SRVLWLYH�VHQVH�51$�YLUXVHV�DQG�EHORQJ�WR�&RURQDYLULGDH IDPLO\��7KHUH�

DUH� VL[� FRURQDYLUXV� VSHFLHV� NQRZQ� WR� FDXVH� KXPDQ� GLVHDVHV�� )RXU� YLUXVHV� ����(��2&���� 1/��� DQG� +.8��� FDXVH�

FRPPRQ� FROG� V\PSWRPV� DQG� WKH� RWKHU� WZR� �VHYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH� FRURQDYLUXV� �6$56�&R9�� DQG�

0LGGOH� (DVW� UHVSLUDWRU\� V\QGURPH� FRURQDYLUXV� �0(56�&R9��� DUH� ]RRQRWLF� DQG� SURGXFLQJ� PRUH� VHYHUH�

FRPSOLFDWLRQV�� 6$56�&R9� DQG� 0(56�&R9� KDYH� FDXVHG� PRUH� WKDQ� ������� FXPXODWLYH� FDVHV� LQ� WKH� SDVW� WZR�

GHFDGHV��ZLWK�PRUWDOLW\�UDWHV�RI�����0(56�&R9�DQG�����6$56�&R9��

,Q�'HFHPEHU������� VRPH�SHRSOH� WKDW�ZRUNHG�DW�RU� OLYHG�DURXQG�WKH�+XDQDQ�VHDIRRG�PDUNHW� LQ�:XKDQ��+XEHL�

3URYLQFH�� &KLQD�� KDYH� SUHVHQWHG� SQHXPRQLD� RI� XQNQRZQ� FDXVH�� 'HHS� VHTXHQFLQJ� DQDO\VLV� RI� WKH� UHVSLUDWRU\�

VDPSOHV� LQGLFDWHG�D�QRYHO�FRURQDYLUXV��ZKLFK�ZDV�QDPHG� ILUVWO\������QRYHO FRURQDYLUXV� ������Q&R9��DQG� ODWHO\�

6$56�&R9����

+XPDQ�WR�KXPDQ� WUDQVPLVVLRQ� RI� WKH� 6$56�&R9��� KDV� EHHQ� FRQILUPHG�� HYHQ� LQ� WKH� LQFXEDWLRQ� SHULRG� ZLWKRXW�

V\PSWRPV��DQG�WKH�YLUXV�FDXVHV�VHYHUH�UHVSLUDWRU\�LOOQHVV�OLNH�WKRVH�6$56�&R9�SURGXFHG��$OWKRXJK�WKH�SQHXPRQLD�

LV�WKH�SULQFLSDO� LOOQHVV�DVVRFLDWHG��D�IHZ�SDWLHQWV�KDYH�GHYHORSHG�VHYHUH�SQHXPRQLD��SXOPRQDU\�HGHPD��DFXWH�

UHVSLUDWRU\� GLVWUHVV� V\QGURPH�� RU� PXOWLSOH� RUJDQ� IDLOXUH� DQG� GHDWK�� &HQWHUV� RI� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�

�&'&�� EHOLHYHV� WKDW� V\PSWRPV� RI� 6$56�&R9��� PD\� DSSHDU� LQ� DV� IHZ� DV� �� GD\V� RU� DV� ORQJ� DV� ��� GD\V� DIWHU�

H[SRVXUH��EHLQJ�WKH�PRVW�FRPPRQ�IHYHU��FRXJK��P\DOJLD�DQG�G\VSQHD��/HVV�FRPPRQ�V\PSWRPV�DUH�VRUH�WKURDW��

KHDGDFKH��GLDUUKHD�DQG�YRPLWLQJ��,W�VHHPV�WKDW�ROGHU�PDOHV�ZLWK�FRPRUELGLWLHV�KDYH�EHHQ�PRUH�DIIHFWHG��

'LDJQRVLV�RI�6$56�&R9���LV�SHUIRUPHG�GHWHFWLQJ�FRQYHQWLRQDO�FDXVHV�RI�SQHXPRQLD�HDUO\�DQG�GHWHFWHG�E\�QH[W�

JHQHUDWLRQ�VHTXHQFLQJ�RU�UHDO�WLPH�57�3&5�PHWKRGV��6HYHUDO�DVVD\V�WKDW�GHWHFW�WKH�6$56�&R9���KDYH�EHHQ�DUH�

FXUUHQWO\�DYDLODEOH��VXFK�DV�&KLQD�&'&��JHQH�WDUJHWV��25)�DE�DQG�1���&KDULWp�² *HUPDQ\��JHQH�WDUJHWV��5G53��(��

1��RU�86�&'&��JHQH�WDUJHWV��WKUHH�1�SULPHUV��5G53���

:+2�UHFRPPHQGV� ORZHU�UHVSLUDWRU\�VSHFLPHQV��VSXWXP��HQGRWUDFKHDO�DVSLUDWH��RU�EURQFKRDOYHRODU� ODYDJH��IRU�

WKH�LGHQWLILFDWLRQ�RI�6$56�&R9����+RZHYHU��LI�WKH�FROOHFWLRQ�LV�QRW�SRVVLEOH��XSSHU�UHVSLUDWRU\�WUDFW�VSHFLPHQV�VXFK�

DV�D�QDVRSKDU\QJHDO�DVSLUDWH�RU�FRPELQHG�QDVRSKDU\QJHDO�DQG�RURSKDU\QJHDO�VZDEV�VKRXOG�EH�FROOHFWHG�� ,Q�

DGGLWLRQ�� RWKHU�FOLQLFDO� VSHFLPHQV�DV�EORRG�� XULQH�DQG� VWRRO�PD\�EH�FROOHFWHG� WR�PRQLWRU� WKH�SUHVHQFH�RI� WKH�

YLUXV�
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�� 3ULQFLSOH�RI�WKH�SURFHGXUH

9,$685(� 6$56�&R9��� 5HDO� 7LPH� 3&5� 'HWHFWLRQ� .LW� LV� GHVLJQHG� IRU� WKH� GLDJQRVLV� RI� 6$56�&R9��� LQ� UHVSLUDWRU\�

VDPSOHV� 7KH�GHWHFWLRQ�LV�GRQH�LQ�RQH�VWHS�UHDO�WLPH�57�IRUPDW�ZKHUH�WKH�UHYHUVH�WUDQVFULSWLRQ�DQG�WKH�VXEVHTXHQW�

DPSOLILFDWLRQ�RI�VSHFLILF�WDUJHW�VHTXHQFH�RFFXU�LQ�WKH�VDPH�UHDFWLRQ�ZHOO��7KH�LVRODWHG�51$�WDUJHW�LV�WUDQVFULEHG�

JHQHUDWLQJ�FRPSOHPHQWDU\�'1$�E\�UHYHUVH�WUDQVFULSWDVH�ZKLFK� LV�IROORZHG�E\�WKH�DPSOLILFDWLRQ�RI�D�FRQVHUYHG�

UHJLRQ�RI�25)�DE�DQG�1�JHQHV�IRU 6$56�&R9�� XVLQJ�VSHFLILF�SULPHUV�DQG�D�IOXRUHVFHQW�ODEHOHG�SUREH�

9,$685(� 6$56�&R9���5HDO� 7LPH�3&5�'HWHFWLRQ� .LW� LV� EDVHG�RQ� WKH� ���H[RQXFOHDVH�DFWLYLW\�RI '1$�SRO\PHUDVH��

'XULQJ� '1$� DPSOLILFDWLRQ�� WKLV� HQ]\PH� FOHDYHV� WKH� SUREH� ERXQGHG� WR� WKH� FRPSOHPHQWDU\� '1$� VHTXHQFH��

VHSDUDWLQJ� WKH� TXHQFKHU� G\H� IURP� WKH� UHSRUWHU�� 7KLV� UHDFWLRQ� JHQHUDWHV� DQ� LQFUHDVH� LQ� WKH� IOXRUHVFHQW� VLJQDO�

ZKLFK� LV�SURSRUWLRQDO� WR�WKH�TXDQWLW\�RI� WDUJHW� WHPSODWH��7KLV� IOXRUHVFHQFH�FDQ�EH�PHDVXUHG�RQ�5HDO�7LPH�3&5�

SODWIRUPV�

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�FRQWDLQV�LQ�HDFK�ZHOO�DOO�WKH�FRPSRQHQWV�QHFHVVDU\�IRU�UHDO�WLPH�

3&5�DVVD\��VSHFLILF�SULPHUV�SUREHV��G1736��EXIIHU��SRO\PHUDVH�DQG�UHWURWUDQVFULSWDVH�� LQ�DQ�VWDELOL]HG�IRUPDW��DV�

ZHOO�DV�DQ�LQWHUQDO�FRQWURO�WR�PRQLWRU�3&5�LQKLELWLRQ� 25)�DE�JHQH LV DPSOLILHG�DQG�GHWHFWHG�LQ�)$0�FKDQQHO��1�

JHQH�LV�DPSOLILHG�DQG�GHWHFWHG�LQ�52;�FKDQQHO DQG�WKH�LQWHUQDO�FRQWURO��,&��LQ�+(;�FKDQQHO��9,&�RU�-2(�FKDQQHO�

�GHSHQGLQJ�RQ�WKH�HTXLSPHQW�XVHG�VHOHFW�WKH�SURSHU�GHWHFWLRQ�FKDQQHO��VHH�$QQH[����

�� 5HDJHQWV�SURYLGHG

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�LQFOXGHV�WKH�IROORZLQJ�PDWHULDOV�DQG�UHDJHQWV�GHWDLOHG�LQ�7DEOHV

��� � DQG� ��� %DVHG� RQ� WKH� FRPPHUFLDO� SUHVHQWDWLRQ� DQG� WKH� 5HDO� 7LPH� 3&5� SODWIRUP� XVHG�� WKH� VWDELOL]HG� 3&5�

UHDFWLRQ�PL[�FRXOG�EH�SODFHG�LQVLGH�GLIIHUHQW�ZHOOV�DQG�FRXOG�EH�PDUNHWHG�RQ�PXOWLSOH�IRUPDWV��7DEOH���LQFOXGHV�

PDWHULDOV�DQG�UHDJHQWV�WR�EH�XVHG�ZLWK���ZHOO�VWULSV�FRPSDWLEOH�GHYLFHV��6HH�$QQH[�����7DEOH���LQFOXGHV�PDWHULDOV�

DQG� UHDJHQWV� WR�EH�XVHG�ZLWK����ZHOO�SODWH�FRPSDWLEOH�GHYLFHV� �6HH�$QQH[����� 7DEOH��� LQFOXGHV�PDWHULDOV�DQG�

UHDJHQWV IRU�XVH�ZLWK�4LDJHQ�&RUEHWW�5RWRU�*HQH��LQVWUXPHQWV�IRU���ZHOO�VWULSV�

5HDJHQW�0DWHULDO 'HVFULSWLRQ &RORXU $PRXQW

6$56�&R9�����ZHOO�VWULSV
$�PL[�RI�HQ]\PHV��SULPHUV�SUREHV��
EXIIHU��G173V��VWDELOL]HUV�DQG�,QWHUQDO�

FRQWURO�LQ�VWDELOL]HG�IRUPDW
:KLWH �����[���ZHOO�VWULS

5HK\GUDWLRQ�%XIIHU
6ROXWLRQ�WR�UHFRQVWLWXWH�WKH�

VWDELOL]HG�SURGXFW
%OXH ��YLDO�[�����P/

6$56�&R9���3RVLWLYH�&RQWURO
1RQ�LQIHFWLRXV�V\QWKHWLF�O\RSKLOL]HG�

F'1$
5HG ��YLDO

1HJDWLYH�FRQWURO 1RQ�WHPSODWH�FRQWURO 9LROHW ��YLDO�[���P/

:DWHU�51$VH�'1$VH�IUHH 51$VH�'1$VH�IUHH�ZDWHU :KLWH ��YLDO�[���P/

7HDU�RII���FDS�VWULSV
2SWLFDO�FDSV�IRU�VHDOLQJ�ZHOOV�GXULQJ�

WKHUPDO�F\FOLQJ
7UDQVSDUHQW �����[ ��FDS�VWULS

7DEOH� ��� 5HDJHQWV� DQG� PDWHULDOV� SURYLGHG� LQ� 9,$685(� 6$56�&R9��� 5HDO� 7LPH� 3&5� 'HWHFWLRQ� .LW� ZLWK� 5HI�� 96�1&2���/�� 96�1&2���+��

96�1&2���/�DQG�96�1&2���+�
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5HDJHQW�0DWHULDO 'HVFULSWLRQ &RORU $PRXQW

6$56�&R9������ZHOO�SODWH
$�PL[�RI�HQ]\PHV��SULPHUV�SUREHV��

EXIIHU��G173V��VWDELOL]HUV�DQG�,QWHUQDO�
FRQWURO�LQ�VWDELOL]HG�IRUPDW

:KLWH ��SODWH

5HK\GUDWLRQ�%XIIHU
6ROXWLRQ�WR�UHFRQVWLWXWH�WKH�VWDELOL]HG�

SURGXFW
%OXH ��YLDO�[�����P/

6$56�&R9���3RVLWLYH�&RQWURO
1RQ�LQIHFWLRXV�V\QWKHWLF�O\RSKLOL]HG�

F'1$
5HG ��YLDO

1HJDWLYH�FRQWURO 1RQ�WHPSODWH�FRQWURO 9LROHW ��YLDO�[���P/

:DWHU�51$VH�'1$VH�IUHH 51$VH�'1$VH IUHH�ZDWHU :KLWH ��YLDO�[���P/

7HDU�RII���FDS�VWULSV
2SWLFDO�FDSV�IRU�VHDOLQJ�SODWH�GXULQJ�

WKHUPDO�F\FOLQJ
7UDQVSDUHQW

���[ ��FDS�
VWULS

7DEOH����5HDJHQWV�DQG�PDWHULDOV�SURYLGHG�LQ�9,$685(�6$56�&R9���5HDO�7LPH 3&5�'HWHFWLRQ�.LW�ZLWK�5HI�96�1&2���/�DQG�96�1&2���+�

5HDJHQW�0DWHULDO 'HVFULSWLRQ &RORXU $PRXQW

6$56�&R9�����ZHOO�VWULSV
$�PL[�RI�HQ]\PHV��SULPHUV�SUREHV��
EXIIHU��G173V��VWDELOL]HUV�DQG�,QWHUQDO�

FRQWURO�LQ�VWDELOL]HG�IRUPDW
7UDQVSDUHQW

�����[���ZHOO�
VWULS

5HK\GUDWLRQ�%XIIHU
6ROXWLRQ�WR�UHFRQVWLWXWH�WKH�

VWDELOL]HG�SURGXFW
%OXH ��YLDO�[�����P/

6$56�&R9���3RVLWLYH�&RQWURO
1RQ�LQIHFWLRXV�V\QWKHWLF�O\RSKLOL]HG�

F'1$
5HG ��YLDO

1HJDWLYH�FRQWURO 1RQ�WHPSODWH�FRQWURO 9LROHW ��YLDO�[���P/

:DWHU�51$VH�'1$VH�IUHH 51$VH�'1$VH�IUHH�ZDWHU :KLWH ��YLDO�[���P/

��FDS�VWULSV
2SWLFDO�FDSV�IRU�VHDOLQJ�ZHOOV�GXULQJ�

WKHUPDO�F\FOLQJ
7UDQVSDUHQW

�����[ ��FDS�
VWULS

7DEOH����5HDJHQWV�DQG�PDWHULDOV�SURYLGHG�LQ�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�ZLWK�5HI��96�1&2��� DQG�96�1&2���� )RU�XVH�

ZLWK�4LDJHQ�&RUEHWW�5RWRU�*HQH��LQVWUXPHQWV�DQG�FRPSDWLEOH�DFFHVVRULHV�ZLWK�VWULSV�RI���WXEHV�����PO�����:HOO�5RWRU�DQG�/RFNLQJ�5LQJ����

:HOO�5RWRU��

�� 5HDJHQWV�DQG�HTXLSPHQW�WR�EH�VXSSOLHG�E\�WKH�XVHU

7KH�IROORZLQJ�OLVW�LQFOXGHV�WKH�PDWHULDOV�WKDW�DUH�UHTXLUHG�IRU�XVH�EXW�QRW�LQFOXGHG�LQ�WKH�9,$685(�6$56�&R9���5HDO�

7LPH�3&5�'HWHFWLRQ�.LW�

x 5HDO�7LPH�3&5�LQVWUXPHQW��WKHUPRF\FOHU��

x 51$�H[WUDFWLRQ�NLW�

x &HQWULIXJH�IRU�����P/�WXEHV�DQG�3&5�ZHOO�VWULSV�RU����ZHOO�SODWH��LI�DYDLODEOH��

x 9RUWH[�

x 0LFURSLSHWWHV����������/����������/��

x )LOWHU�WLSV�

x 3RZGHU�IUHH�GLVSRVDEOH�JORYHV�

x /RDGLQJ�EORFN��IRU�XVH�ZLWK�4LDJHQ�&RUEHWW�5RWRU�*HQH��LQVWUXPHQWV��

9,$685(� 6$56�&R9��� 5HDO� 7LPH� 3&5� 'HWHFWLRQ� .LW� KDV� EHHQ� YDOLGDWHG� RQ� WKH� IROORZLQJ� HTXLSPHQWV�� $SSOLHG�

%LRV\VWHPV������)DVW�5HDO�7LPH�3&5�6\VWHP��$SSOLHG�%LRV\VWHPV�6WHS2QH��5HDO�7LPH�3&5�6\VWHP��%LR�5DG�&);���

5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP��$JLOHQW� 7HFKQRORJLHV�$ULD0[�5HDO�7LPH�3&5�6\VWHP��'1$�7HFKQRORJ\�'7SULPH�
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5HDO�WLPH� 'HWHFWLRQ� 7KHUPDO� &\FOHU�� '1$�7HFKQRORJ\� '7OLWH� 5HDO�7LPH� 3&5� 6\VWHP�� 5RWRU�*HQH�� 4� �4LDJHQ���

6PDUW&\FOHU�� �&HSKHLG���5RFKH�0ROHFXODU�'LDJQRVWLFV�&REDV�]����$QDO\]HU��9,$685(����5HDO� 7LPH�3&5�6\VWHP�

DQG�9,$685(����5HDO�7LPH�3&5�6\VWHP��:KHQ�XVLQJ�WKH�$SSOLHG�%LRV\VWHPV������)DVW�ZLWK�VWULSV�LW�LV�UHFRPPHQG�WR�

SODFH�D�SODWH�KROGHU�WR�UHGXFH�WKH�ULVN�RI�FUXVKHG�WXEH��5HI��31����������

7R�FKHFN�WKHUPRF\FOHU�FRPSDWLELOLW\��VHH�$QQH[����WR�FKHFN�PRVW�FRPPRQ�GHWHFWLRQ�FKDQQHOV�VHH�$QQH[���DQG�

WR�FKHFN�RSWLFDO�PHDVXUHPHQW�H[SRVXUH�VHWWLQJ�VHH�$QQH[���

�� 7UDQVSRUW�DQG�VWRUDJH�FRQGLWLRQV

x 7KH�NLWV�FDQ�EH�VKLSSHG�DQG�VWRUHG�DW������&�XQWLO�WKH�H[SLUDWLRQ�GDWH�ZKLFK�LV�VWDWHG�RQ�WKH�ODEHO�

x 2QFH�WKH�SRVLWLYH�FRQWURO�KDV�EHHQ�UH�VXVSHQGHG��VWRUH�LW�DW�����&��:H�UHFRPPHQG�WR�VHSDUDWH�LW�LQ�DOLTXRWV�

WR�PLQLPL]H� IUHH]H�DQG�WKDZ�F\FOHV� 3RVLWLYH�FRQWURO�KDV�EHHQ�YDOLGDWHG�DV�VWLOO�EHLQJ�VWDEOH�DIWHU���IUHH]H�

WKDZ�F\FOHV�

x .HHS�FRPSRQHQWV�DZD\�IURP�VXQOLJKW���

�� 3UHFDXWLRQV�IRU�XVHUV

x 7KH� SURGXFW� LV� LQGHQWHG� IRU� XVH� E\� SURIHVVLRQDO� XVHUV� RQO\�� VXFK� DV� ODERUDWRU\� RU� KHDOWK� SURIHVVLRQDOV� DQG�

WHFKQLFLDQV��WUDLQHG�LQ�PROHFXODU�ELRORJLFDO�WHFKQLTXHV�

x 'R�QRW�XVH�SDVW�H[SLUDWLRQ�GDWH�

x 'R�QRW�XVH�UHDJHQWV�LI�WKH�SURWHFWLYH�SRXFKHV�DUH�RSHQ�RU�EURNHQ�XSRQ�DUULYDO�

x 'R�QRW�XVH�UHDJHQWV�LI�GHVLFFDQW�LV�QRW�SUHVHQW�RU�EURNHQ�LQVLGH�UHDJHQW�SRXFKHV�

x 'R�QRW�UHPRYH�GHVLFFDQW�IURP�UHDJHQW�SRXFKHV�RQFH�LV�RSHQ�

x &ORVH� SURWHFWLYH� SRXFKHV� RI� UHDJHQWV� SURPSWO\� ZLWK� WKH� ]LS� VHDO� DIWHU� HDFK� XVH� �LI� DYDLODEOH�� 5HI��

96�1&2���/�� 96�1&2���+�� 96�1&2���� DQG� 96�1&2������ 5HPRYH� DQ\� H[FHVV� DLU� LQ� WKH� SRXFKHV� SULRU� WR�

VHDOLQJ�

x 'R�QRW�XVH�UHDJHQWV�LI�WKH�IRLO�KDV�EHHQ�EURNHQ�RU�GDPDJHG�

x 'R�QRW�PL[�UHDJHQWV�IURP�GLIIHUHQW�HQYHORSHV�DQG���RU�NLWV�DQG���RU�ORWV�DQG���RU�DQRWKHU�VXSSOLHU�

x 3URWHFW�UHDJHQWV�DJDLQVW�IURP�KXPLGLW\��3URORQJHG�H[SRVXUH�WR�KXPLGLW\�PD\�DIIHFW�SURGXFW�SHUIRUPDQFH�

x )RU�96�1&2����DQG�96�1&2�����FRPSDWLEOH�IRU�XVH�ZLWK�4LDJHQ�&RUEHWW�5RWRU�*HQH��LQVWUXPHQWV��XVH�WKH�

ORDGLQJ�EORFN�WR�SLSHWWH� UHDJHQWV�DQG�VDPSOHV� LQWR�HDFK� WXEH�DQG�WR�KHOS�ZLWK� ILWWLQJ�FDSV�SURSHUO\�DQG�

DYRLG�FURVV�FRQWDPLQDWLRQ�

x 'HVLJQ�D�XQLGLUHFWLRQDO�ZRUNIORZ��,W�VKRXOG�EHJLQ�LQ�WKH�([WUDFWLRQ�$UHD�DQG�WKHQ�PRYH�WR�WKH�$PSOLILFDWLRQ�

DQG�'HWHFWLRQ�$UHD��'R�QRW�UHWXUQ�VDPSOHV��HTXLSPHQW�DQG�UHDJHQWV�WR�WKH�DUHD�LQ�ZKLFK�WKH�SUHYLRXV�VWHS�

ZDV�SHUIRUPHG�

x )ROORZ�*RRG�/DERUDWRU\�3UDFWLFHV��:HDU�SURWHFWLYH�FORWKLQJ��XVH�GLVSRVDEOH�JORYHV��JRJJOHV�DQG�PDVN��'R�

QRW�HDW��GULQN�RU�VPRNH�LQ�WKH�ZRUNLQJ�DUHD��2QFH�\RX�ILQLVK�WKH�WHVW�ZDVK�\RXU�KDQGV�

x 6SHFLPHQV�PXVW�EH�WUHDWHG�DV�SRWHQWLDOO\�LQIHFWLRXV��DV�ZHOO�DV�DOO�WKH�UHDJHQWV�DQG�PDWHULDOV�WKDW�KDYH�EHHQ�

H[SRVHG� WR� WKH� VDPSOHV� DQG� WKH\� PXVW� EH� KDQGOHG� DFFRUGLQJ� WR� WKH� QDWLRQDO� VDIHW\� UHJXODWLRQV�� 7DNH�

QHFHVVDU\�SUHFDXWLRQV�GXULQJ�WKH�FROOHFWLRQ��VWRUDJH��WUHDWPHQW�DQG�GLVSRVDO�RI�VDPSOHV�
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x 5HJXODU� GHFRQWDPLQDWLRQ� RI� FRPPRQO\� XVHG� HTXLSPHQW� LV� UHFRPPHQGHG�� HVSHFLDOO\� PLFURSLSHWWHV� DQG�

ZRUN�VXUIDFHV�

x &RQVXOW�VDIHW\�GDWD�VKHHWV��XSRQ�UHTXHVW�

x &RQVXOW� HDFK� 5HDO� 7LPH� 3&5� LQVWUXPHQW
V� UHIHUHQFH� PDQXDO� IRU� DGGLWLRQDO� ZDUQLQJV�� SUHFDXWLRQV� DQG�

SURFHGXUHV�

�� 7HVW�SURFHGXUH

���� 51$�H[WUDFWLRQ

3HUIRUP�WKH�VDPSOH�SUHSDUDWLRQ�DFFRUGLQJ�WR�WKH�UHFRPPHQGDWLRQV�DSSHDULQJ� LQ�WKH� LQVWUXFWLRQV IRU�XVH�RI�WKH�

H[WUDFWLRQ�NLW�XVHG�

)RU� 51$�H[WUDFWLRQ� IURP� UHVSLUDWRU\� VDPSOHV� \RX� FDQ� XVH� \RXU�PDQXDO RU� DXWRPDWLF� URXWLQH� RSWLPL]HG� V\VWHP��

$OVR��\RX�FDQ�XVH�DQ\�FRPPHUFLDOO\�DYDLODEOH�51$�H[WUDFWLRQ�NLW�DQG�IROORZ�WKH�PDQXIDFWXUHU�V� LQVWUXFWLRQV��:H�

KDYH�YDOLGDWHG�WKH�IROORZLQJ�H[WUDFWLRQ�NLWV�

x 9LDVXUH�51$�'1$�([WUDFWLRQ�NLW��9,$685(���UHFRPPHQGHG�

x 0D[ZHOO�����9LUDO�7RWDO�1XFOHLF�$FLG�3XULILFDWLRQ�.LW��XVLQJ�WKH�0D[ZHOO�����LQVWUXPHQW��3URPHJD��

x 7RWDO�1XFOHLF�$FLG�,VRODWLRQ��71$,��.LW��XVLQJ�&2%$6��$PSOL3UHS��52&+(��

x 0DJ'($�'[�69�NLW��XVLQJ�WKH�PDJ/($'����J&�LQVWUXPHQW��3UHFLVLRQ�6\VWHP�6FLHQFH�&R���

x 0DJ&RUH��9LUDO�1XFOHLF�$FLG� ([WUDFWLRQ� NLW�� XVLQJ� WKH�0DJ&RUH��+)���DXWRPDWHG�1XFOHLF�$FLG� ([WUDFWRU�

6\VWHP�

���� /\RSKLOL]HG�SRVLWLYH�FRQWURO

6$56�&R9��� 3RVLWLYH� &RQWURO� FRQWDLQV� KLJK� FRSLHV� RI� WKH� WHPSODWH�� WKH� UHFRPPHQGDWLRQ� LV� WR� RSHQ� DQG�

PDQLSXODWH�LW�LQ�D�VHSDUDWH�ODERUDWRU\�DUHD�DZD\ IURP�WKH�RWKHU�FRPSRQHQWV��5HFRQVWLWXWH�WKH�O\RSKLOL]HG�6$56�

&R9���3RVLWLYH�&RQWURO��UHG�YLDO��E\�DGGLQJ������/�RI�WKH�VXSSOLHG�:DWHU�51$VH�'1$VH�IUHH �ZKLWH�YLDO��DQG�YRUWH[�

WKRURXJKO\��

2QFH�WKH�SRVLWLYH�FRQWURO�KDV�EHHQ�UH�VXVSHQGHG��VWRUH� LW�DW� ����&��:H�UHFRPPHQG�WR�VHSDUDWH� LW� LQ�DOLTXRWV�WR�

PLQLPL]H�IUHH]H DQG�WKDZ�F\FOHV�

���� 3&5 SURWRFRO

'HWHUPLQH� DQG� VHSDUDWH� WKH� QXPEHU� RI� UHTXLUHG� UHDFWLRQV� LQFOXGLQJ� VDPSOHV� DQG� FRQWUROV�� 2QH� SRVLWLYH� DQG�

QHJDWLYH�FRQWURO�PXVW�EH�LQFOXGHG�LQ�HDFK�UXQ�IRU�HDFK�DVVD\��3HHO�RII�SURWHFWLYH�DOXPLQLXP�VHDO�IURP�SODWHV�RU�

VWULSV�

�� 5HFRQVWLWXWH�WKH�QXPEHU�RI�ZHOOV�\RX�QHHG��

$GG�����/�RI�5HK\GUDWLRQ�%XIIHU��EOXH�YLDO��LQWR�HDFK�ZHOO��

�� $GGLQJ�VDPSOHV�DQG�FRQWUROV�
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$GG����/�RI�51$�VDPSOH��UHFRQVWLWXWHG�6$56�&R9���3RVLWLYH�&RQWURO��UHG�YLDO��RU�1HJDWLYH�&RQWURO� �YLROHW�YLDO�� LQ�

GLIIHUHQW�ZHOOV�DQG�FORVH�WKHP ZLWK�WKH SURYLGHG FDSV��,W�LV�UHFRPPHQGHG�WR�EULHIO\�FHQWULIXJH�WKH���ZHOO�VWULSV�RU�

���ZHOO�SODWH��RU�JHQWO\�WDS�HDFK�VWULS�RQWR�D�KDUG�VXUIDFH�WR�HQVXUH�WKDW�DOO�WKH�OLTXLGV�DUH�DW�WKH�ERWWRP�RI�WKH�

WXEHV��IRU�4LDJHQ�&RUEHWW�5RWRU�*HQH���

/RDG�WKH�SODWH�RU�WKH�VWULSV�LQ�WKH�WKHUPRF\FOHU�

�� 6HW�XS�WKH�WKHUPRF\FOHU��WR�FKHFN�FRPSDWLELOLW\�VHH�$QQH[����

3URJUDP�WKH WKHUPRF\FOHU�IROORZLQJ�WKH�FRQGLWLRQV OLVWHG EHORZ�DQG�VWDUW�WKH�UXQ��

&\FOHV 6WHS 7LPH 7HPSHUDWXUH

� 5HYHUVH�WUDQVFULSWLRQ ���PLQ ���&

� ,QLWLDO�GHQDWXUDWLRQ ��PLQ ���&

��
'HQDWXUDWLRQ ���VHJ ���&

$QQHDOLQJ�([WHQVLRQ��'DWD�FROOHFWLRQ
� ���VHJ ���&

7DEOH����3&5�SURWRFRO

)OXRURJHQLF� GDWD� VKRXOG� EH� FROOHFWHG� GXULQJ� WKH� H[WHQVLRQ� VWHS� �
�� WKURXJK� WKH� )$0� �25)�DE JHQH��� 52;� �1

JHQH��DQG�+(;��-2(�RU�9,&��,QWHUQDO�&RQWURO��,&����'HSHQGLQJ�RQ�WKH�HTXLSPHQW�XVHG�VHOHFW�WKH�SURSHU�GHWHFWLRQ�

FKDQQHO� �VHH� $QQH[� ���� ,Q� $SSOLHG� %LRV\VWHPV� ����� )DVW� 5HDO�7LPH� 3&5� 6\VWHP�� $SSOLHG� %LRV\VWHPV� 6WHS2QH��

5HDO�7LPH�3&5�6\VWHP�DQG�6WUDWDJHQH�0[����3��5HDO�7LPH�3&5�6\VWHP�FKHFN�WKDW�SDVVLYH�UHIHUHQFH�RSWLRQ�52;�

LV�QRQH� ,Q� WKH�$SSOLHG�%LRV\VWHPV������)DVW�5HDO�7LPH�3&5�6\VWHP�VHOHFW�5DPS�6SHHG�6WDQGDUG� LQ�6HOHFW�1HZ�

([SHULPHQW�$GYDQFHG�6HWXS�([SHULPHQW�3URSHUWLHV�

�� 5HVXOW�LQWHUSUHWDWLRQ

7KH�XVH�RI�SRVLWLYH�DQG�QHJDWLYH�FRQWUROV�LQ�HDFK�UXQ��YDOLGDWH�WKH�UHDFWLRQ�E\�FKHFNLQJ�WKH�DEVHQFH�RI�VLJQDO�LQ�

WKH�QHJDWLYH�FRQWURO�ZHOO�DQG�WKH�SUHVHQFH�RI�VLJQDO� IRU� 6$56�&R9��� LQ�WKH SRVLWLYH�FRQWURO�ZHOO��&KHFN� ,QWHUQDO�

&RQWURO�VLJQDO�WR�YHULI\�WKH�FRUUHFW�IXQFWLRQLQJ�RI�WKH�DPSOLILFDWLRQ�PL[��7KH�DQDO\VLV�RI�WKH�VDPSOHV�LV�GRQH�E\�WKH�

VRIWZDUH�RI�WKH�XVHG�UHDO�WLPH�3&5�HTXLSPHQW�LWVHOI�DFFRUGLQJ�WR�PDQXIDFWXUHU�V�LQVWUXFWLRQV� 8VLQJ�WKH�IROORZLQJ�

WDEOH�UHDG�DQG�DQDO\]H�WKH�UHVXOWV�
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25)�DE JHQH
�)$0�

1 JHQH
�52;�

,QWHUQDO
FRQWURO��+(;�

1HJDWLYH�
FRQWURO

3RVLWLYH�
FRQWURO

,QWHUSUHWDWLRQ

� � ��� � � 6$56�&R9���3RVLWLYH

� � � � � 6$56�&R9���1HJDWLYH

� �
 ��� � � 6$56�&R9���3RVLWLYH


�

 � ��� � � 6$56�&R9���1HJDWLYH



� � � � � ([SHULPHQW�IDLO

� � � � � ([SHULPHQW�IDLO

7DEOH����6DPSOH�LQWHUSUHWDWLRQ

���$PSOLILFDWLRQ�FXUYH

���1R�DPSOLILFDWLRQ�FXUYH


 5HSHDW�WKH�H[WUDFWLRQ�DQG�WHVW�DJDLQ��LQ�FDVH RI 1 JHQH�LV�VWLOO�QHJDWLYH�WKH�LQWHUSUHWDWLRQ�LV�6$56�&R9���3RVLWLYH�



 5HSHDW�WKH�H[WUDFWLRQ�DQG�WHVW�DJDLQ��LI�25)�DE JHQH�LV�VWLOO�QHJDWLYH�WKH�LQWHUSUHWDWLRQ�LV�6$56�&R9���1HJDWLYH��3RVVLEOH�LQIHFWLRQV�RI�
RWKHU�FRURQDYLUXV��

$�VDPSOH� LV�FRQVLGHUHG�SRVLWLYH� LI�WKH�&W�YDOXH�REWDLQHG�LV� OHVV�WKDQ��� DQG�WKH� LQWHUQDO�FRQWURO�VKRZV�RU�QRW�DQ

DPSOLILFDWLRQ�VLJQDO��6RPHWLPHV��WKH�GHWHFWLRQ�RI�LQWHUQDO�FRQWURO�LV�QRW�QHFHVVDU\�EHFDXVH�D�KLJK�FRS\�QXPEHU�RI�

WDUJHW�FDQ�FDXVH�SUHIHUHQWLDO�DPSOLILFDWLRQ�RI�WDUJHW�VSHFLILF�QXFOHLF�DFLGV�

$� VDPSOH� LV� FRQVLGHUHG� QHJDWLYH�� LI� WKH� VDPSOH� VKRZV� QR� DPSOLILFDWLRQ� VLJQDO� LQ� WKH� GHWHFWLRQ� V\VWHP�EXW� WKH�

LQWHUQDO� FRQWURO� LV� SRVLWLYH�� $Q� LQKLELWLRQ� RI� WKH� 3&5� UHDFWLRQ� FDQ� EH� H[FOXGHG� E\� WKH� DPSOLILFDWLRQ� RI� LQWHUQDO�

FRQWURO�

)LJXUH����&RUUHFW�UXQ�RI�QHJDWLYH�DQG�SRVLWLYH�FRQWURO�UXQ�RQ�WKH�%LR�5DG�&);��� 5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP�

1HJDWLYH�FRQWURO������������������ 3RVLWLYH�FRQWURO

7KH� UHVXOW� LV� FRQVLGHUHG� LQYDOLG� LI� WKHUH� LV� VLJQDO� RI�DPSOLILFDWLRQ� LQ� QHJDWLYH�FRQWURO� RU�DEVHQFH�RI� VLJQDO� LQ� WKH�

SRVLWLYH�ZHOO��:H�UHFRPPHQG�WR�UHSHDW�WKH�DVVD\�DJDLQ��

,Q� FDVH� RI� DEVHQFH� RI� LQWHUQDO� FRQWURO� VLJQDO� LQ� VDPSOH�ZHOOV�ZH� UHFRPPHQG� WR� UHSHDW� WKH� DVVD\� GLOXWLQJ� WKH�

VDPSOH������RU�WR�UHSHDW�WKH�H[WUDFWLRQ�WR�FKHFN�IRU�SRVVLEOH�SUREOHPV�RI�LQKLELWLRQ�

,&

,&

25)�DE JHQH

1 JHQH
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,Q�FDVH�RI�D�GRXEWIXO� LQWHUSUHWDWLRQ� UHVXOW�� LW� LV� UHFRPPHQGHG� WR�YHULI\� WKH�FRUUHFW�SHUIRUPDQFH�RI�HDFK�RI� WKH�

VWHSV� DQG� UHYLHZ� WKH� SDUDPHWHUV� DQG� WKH� VLJPRLG� VKDSH� RI� WKH� FXUYH�� ,I� WKH� VLWXDWLRQ� LV� QRW� VROYHG�� LW� LV�

UHFRPPHQGHG� WR� UHSHDW� WKH� DVVD\�� SUHIHUDEO\� LQ� GXSOLFDWH�� 7KH� UHVXOWV� RI� WKH� WHVW� VKRXOG� EH� HYDOXDWHG� E\� D�

KHDOWK�FDUH�SURIHVVLRQDO�LQ�WKH�FRQWH[W�RI�PHGLFDO�KLVWRU\��FOLQLFDO�V\PSWRPV�DQG�RWKHU�GLDJQRVWLF�WHVWV�

��� /LPLWDWLRQV�RI�WKH�WHVW

x 7KH� UHVXOWV�RI� WKH�WHVW� VKRXOG�EH�HYDOXDWHG�E\�D�KHDOWK�FDUH�SURIHVVLRQDO� LQ� WKH�FRQWH[W�RI�PHGLFDO�KLVWRU\��

FOLQLFDO�V\PSWRPV�DQG�RWKHU�GLDJQRVWLF�WHVWV�

x $OWKRXJK�WKLV�DVVD\�FDQ�EH�XVHG�ZLWK�RWKHU�W\SHV�RI�VDPSOHV LW�KDV�EHHQ�YDOLGDWHG�RQO\�ZLWK�51$�H[WUDFWHG�

IURP�UHVSLUDWRU\�VDPSOHV��QDVRSKDU\QJHDO�VZDE�DQG�RURSKDU\QJHDO�VZDE��

x 7KH�TXDOLW\�RI� WKH� WHVW�GHSHQGV�RQ� WKH�TXDOLW\�RI� WKH� VDPSOH��SURSHU� H[WUDFWHG�QXFOHLF�DFLG IURP�FOLQLFDO�

VDPSOHV�PXVW� EH� H[WUDFWHG�� 8QVXLWDEOH� FROOHFWLRQ�� VWRUDJH� DQG�RU� WUDQVSRUW� RI� VSHFLPHQV�PD\� JLYH� IDOVH�

QHJDWLYH�UHVXOWV�

x ([WUHPHO\� ORZ� OHYHOV� RI� WDUJHW� EHORZ� WKH� OLPLW� RI� GHWHFWLRQ� PLJKW� EH� GHWHFWHG�� EXW� UHVXOWV� PD\� QRW� EH�

UHSURGXFLEOH�

x 7KHUH� LV� D� SRVVLELOLW\� RI� IDOVH� SRVLWLYH� UHVXOWV� GXH� WR� FURVV�FRQWDPLQDWLRQ� E\� 6$56�&R9��� HLWKHU� VDPSOHV�

FRQWDLQLQJ� KLJK� FRQFHQWUDWLRQV� RI� WDUJHW� 51$� RU� FRQWDPLQDWLRQ� GXH� WR� 3&5� SURGXFWV� IURP� SUHYLRXV�

UHDFWLRQV�

��� 4XDOLW\�FRQWURO

9,$685(� 6$56�&R9��� 5HDO� 7LPH� 3&5� 'HWHFWLRQ� .LW� FRQWDLQV� D� SRVLWLYH� DQG� D� QHJDWLYH� FRQWURO� WKDW� PXVW� EH�

LQFOXGHG� LQ� HDFK� UXQ� WR� FRUUHFWO\� LQWHUSUHW� WKH� UHVXOWV� $OVR�� WKH� LQWHUQDO� FRQWURO� �,&�� LQ� HDFK�ZHOO� FRQILUPV� WKH�

FRUUHFW�SHUIRUPDQFH�RI�WKH�WHFKQLTXH� WHFKQLTXH�

��� 3HUIRUPDQFH�FKDUDFWHULVWLFV

����� &OLQLFDO�VHQVLWLYLW\�DQG�VSHFLILFLW\

7KH�FOLQLFDO� SHUIRUPDQFH�RI� 9,$685(� 6$56�&R9���5HDO� 7LPH� 3&5�'HWHFWLRQ� .LW ZDV� WHVWHG� XVLQJ� ���� UHVSLUDWRU\�

VSHFLPHQV� �QDVRSKDU\QJHDO� VZDE�� IURP� V\PSWRPDWLF� SDWLHQWV ZLWK� VXVSLFLRQ� RI� &29,'����� 7KHVH� UHVXOWV� ZHUH�

FRPSDUHG�ZLWK� WKRVH�REWDLQHG�ZLWK�D�PROHFXODU�GHWHFWLRQ�PHWKRG�E\�WKH�6SDQLVK�1DWLRQDO�5HIHUHQFH�&HQWHU

�,QVWLWXWH�RI�+HDOWK�&DUORV�,,,��,6&,,,��� 7KH�UHVXOWV�ZHUH�DV�IROORZV�

9,$685(�6$56�&R9���5HDO�7LPH�
3&5�'HWHFWLRQ�.LW

0ROHFXODU�GHWHFWLRQ�PHWKRG

� � 7RWDO

� � � �

� � �� ��

7RWDO � �� ���

7DEOH����&RPSDUDWLYH�UHVXOWV�IRU�6$56�&R9���
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%HVLGHV��DQRWKHU FOLQLFDO�HYDOXDWLRQ�RI�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�ZDV�FRQGXFWHG�ZLWK����

FRQWULYHG�RURSKDU\QJHDO�VZDEV�FROOHFWHG�LQ�YLUDO�WUDQVSRUW�PHGLD��970������QHJDWLYH�RURSKDU\QJHDO�VZDEV�ZHUH�

VSLNHG�ZLWK�51$�IURP�+XPDQ������Q&R9�VWUDLQ�%HWD&R9�*HUPDQ\�%DY3DW�������S��� DQG�DQRWKHU����QHJDWLYH�

VSHFLPHQV�ZHUH� VSLNHG�ZLWK�D�NQRZQ�FRQFHQWUDWLRQ�RI�HDFK�F'1$�FRQWURO� WHPSODWHV DQG�ZHUH� WHVWHG�EOLQGO\��

������VSLNHG�VDPSOHV�ZHUH�GHWHFWHG�FRUUHFWO\���

7KH�UHVXOWV�VKRZ�D�KLJK�VHQVLWLYLW\�DQG�VSHFLILFLW\�WR�GHWHFW�6$56�&R9���XVLQJ�9,$685(�6$56�&R9���5HDO�7LPH�3&5�

'HWHFWLRQ�.LW�

����� $QDO\WLFDO�VHQVLWLYLW\

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�KDV�D�GHWHFWLRQ�OLPLW�RI�����51$�FRSLHV�SHU�UHDFWLRQ�IRU�25)�DE

DQG�1 JHQHV �)LJXUHV � DQG����

)LJXUH� ��� 'LOXWLRQ� VHULHV� RI�25)�DE JHQH �������� FRSLHV�U[Q�� WHPSODWH� UXQ� RQ� WKH� %LR�5DG� &);���� 5HDO�7LPH� 3&5� 'HWHFWLRQ� 6\VWHP� �)$0�
FKDQQHO��

)LJXUH����'LOXWLRQ�VHULHV�RI�1 JHQH��������� FRSLHV�U[Q��WHPSODWH�UXQ�RQ�WKH�%LR�5DG�&);����5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP��52;�FKDQQHO��
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����� $QDO\WLFDO�VSHFLILFLW\

7KH�VSHFLILFLW\�RI�WKH�6$56�&R9���DVVD\�ZDV�FRQILUPHG�E\�WHVWLQJ�D�SDQHO�FRQVLVWLQJ�RI�GLIIHUHQW�PLFURRUJDQLVPV�

UHSUHVHQWLQJ� WKH�PRVW� FRPPRQ� UHVSLUDWRU\� SDWKRJHQV�� 1R� FURVV�UHDFWLYLW\� ZDV� GHWHFWHG� EHWZHHQ� DQ\� RI� WKH�

IROORZLQJ�PLFURRUJDQLVPV�WHVWHG�

&URVV�UHDFWLYLW\�WHVWLQJ

%RUGHWHOOD�SHUWXVVLV � 6WUHSWRFRFFXV�SQHXPRQLDH�=��� �
,QIOXHQ]D�$�$QKXL���������+�1���

YLUXV
�

%RUGHWHOOD�SDUDSHUWXVVLV � 6WDSK\ORFRFFXV�DXUHXV�VXEVS��DXUHXV � ,QIOXHQ]D %�%ULVEDQH���������YLUXV �
%RUGHWHOOD�KROPHVLL � 0RUD[HOOD�FDWDUUKDOLV � ,QIOXHQ]D�%�)ORULGD�������YLUXV �

%RUGHWHOOD�EURQFKLVHSWLFD �
0\FREDFWHULXP�WXEHUFXORVLV�QRW�

ULIDPSLQ�UHVLVWDQW
� ,QIOXHQ]D�%�3KXNHW�����������YLUXV �

+DHPRSKLOXV�LQIOXHQ]DH�
0LQQ$

� 3QHXPRF\WLV�MLURYHFLL �
+XPDQ�SDUDLQIOXHQ]D���������DQG���

YLUXVHV
�

&KODP\GLD�FDYLDH �
,QIOXHQ]D�$�1HZ�

&DOHGRQLD�������+�1���YLUXV
� +XPDQ�PHWDSQHXPRYLUXV�$�DQG�% �

&KODP\GLD�SVLWWDFL�
JHQRW\SHV�$�DQG�&

�
,QIOXHQ]D�$�&DOLIRUQLD��������+�1���

YLUXV
� +XPDQ�UKLQRYLUXV�W\SH�& �

&KODP\GRSKLOD�SQHXPRQLDH�
&0��

�
,QIOXHQ]D�$�0LFKLJLDQ���������

�+�1��SGP���YLUXV
�

+XPDQ�$GHQRYLUXV�7\SHV�������������
�������DQG���

�

/HJLRQHOOD�ER]HPDQLL �
,QIOXHQ]D�$�6LQJDSRUH�*3����������

�+�1��SGP���YLUXV
� +XPDQ�%RFDYLUXV �

/HJLRQHOOD�PLFGDGHL � ,QIOXHQ]D�$�3HUWK���������+�1���YLUXV �
5HVSLUDWRU\�6\QF\WLDO�YLUXV��569��$�

DQG�%
�

/HJLRQHOOD�GXPRIILL �
,QIOXHQ]D�$�7K�ULQJHQ���������+�1���

YLUXV
�

+XPDQ�FRURQDYLUXV����(��2&����
1/���DQG�+.8�

�

/HJLRQHOOD�SQHXPRSKLOD �
,QIOXHQ]D�$�6ZLW]HUODQG��������������

�+�1���YLUXV
� 0(56�&RURQDYLUXV �

/HJLRQHOOD�ORQJEHDFKH �
,QIOXHQ]D�$�+RQJ�

.RQJ�����������+�1���YLUXV
�

6$56�&RURQDYLUXV
6WUDLQ�)UDQNIXUW��

�

0\FRSODVPD�SQHXPRQLDH �
,QIOXHQ]D�$�'(�6+�5HLKHUHQWH�$5������

������+�1���YLUXV
�

7DEOH����5HIHUHQFH�SDWKRJHQLF�PLFURRUJDQLVPV�XVHG�LQ�WKLV�VWXG\

����� $QDO\WLFDO�UHDFWLYLW\

7KH�UHDFWLYLW\�RI�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�ZDV�HYDOXDWHG�DJDLQVW�51$�IURP�+XPDQ������

Q&R9�VWUDLQ�%HWD&R9�*HUPDQ\�%DY3DW�������S���VKRZLQJ�SRVLWLYH�UHVXOWV�
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�S
XU
SR
VH
V�R

QO\



,8�1&2���HQHV�����UHY���

��

$11(;��

&203$7,%,/,7<�:,7+�7+(�0267�&20021�5($/�7,0(�3&5�(48,30(17

/RZ�SURILOH�VWULSV�FDQ�EH�XVHG�LQ�DOO�3&5�WKHUPRF\FOHUV�HTXLSSHG�ZLWK�D�ORZ�SURILOH�EORFN��OLNH�WKH�V\VWHPV�OLVWHG�LQ�

WDEOH�$����+LJK�SURILOH�VWULSV�FDQ�EH�XVHG�LQ�DOO�3&5�WKHUPRF\FOHUV�HTXLSSHG�ZLWK�D�KLJK�RU�UHJXODU�SURILOH�EORFN��

OLNH�WKH�V\VWHPV�OLVWHG�LQ�WDEOH�$����,I�\RX�GR�QRW�ILQG�\RXU WKHUPRF\FOHU�LQ�WKH�OLVW�EHORZ��SOHDVH�FRQWDFW�ZLWK�\RXU�

VXSSOLHU�

7DEOH�$���/2:�352),/(�%/2&.�7+(502&<&/(56 7DEOH�$���+,*+�352),/(�%/2&.�7+(502&<&/(56

0DQXIDFWXUHU 0RGHO 0DQXIDFWXUHU 0RGHO

$JLOHQW�7HFKQRORJLHV $ULD0[�$ULD'[ 5HDO�7LPH�3&5�6\VWHP $EERWW $EERWW�P�����5HDO7LPH�6\VWHP

$SSOLHG�%LRV\VWHPV �����)DVW�5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV �����5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV �����)DVW�'[�5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV �����5HDO�7LPH�3&5�6\VWHP

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����.�)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV �����+7�5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV $%,�35,60���������

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV $%,�35,60���������

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)DVW�5HDO�7LPH�3&5�
6\VWHP����

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����.�)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)DVW�5HDO�7LPH�3&5�
6\VWHP

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 6WHS2QH�3OXV��5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 6WHS2QH��5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV 9LL$����)DVW�5HDO�7LPH�3&5�6\VWHP $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����5HDO�7LPH�3&5�6\VWHP

%,21((5 ([LF\FOHU���� $SSOLHG�%LRV\VWHPV 9LL$����5HDO�7LPH�3&5�6\VWHP

%LR�5DG
&);��70���&);��70�,9' 5HDO�7LPH�3&5�

'HWHFWLRQ�6\VWHP
$QDO\WLN�-HQD�%LRPHWUD 72SWLFDO

%LR�5DG
0LQL�2SWLFRQ70 5HDO�7LPH�3&5�'HWHFWLRQ�

6\VWHP����
$QDO\WLN�-HQD�%LRPHWUD T72:(5����

&HSKHLG 6PDUW&\FOHU����� %,21((5 ([LF\FOHU����

4LDJHQ 5RWRU�*HQH��4��� %LR�5DG
&);��70 'HHS�:HOO���&);��70 'HHS�:HOO�,9'�

5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP

5RFKH /LJKW&\FOHU������5HDO�7LPH�3&5�6\VWHP���� %LR�5DG L&\FOHU��L470 5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP

5RFKH /LJKW&\FOHU�����5HDO�7LPH�3&5�6\VWHP���� %LR�5DG L&\FOHU��L470��5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP

5RFKH &REDV�]����$QDO\]HU ��� %LR�5DG 0\L470 5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP����

%LR�5DG 0\L470��5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP����

&HSKHLG 6PDUW&\FOHU����

'1$�7HFKQRORJ\ '7SULPH�5HDO�WLPH�'HWHFWLRQ�7KHUPDO�&\FOHU����

'1$�7HFKQRORJ\ '7OLWH�5HDO�7LPH�3&5�6\VWHP����

(SSHQGRUI 0DVWHUF\FOHU70HS�UHDOSOH[

4LDJHQ 5RWRU�*HQH��4���

6WUDWDJHQH���$JLOHQW�
7HFKQRORJLHV

0[����3��5HDO�7LPH�3&5�6\VWHP

6WUDWDJHQH���$JLOHQW�
7HFKQRORJLHV

0[����3��5HDO�7LPH�3&5�6\VWHP

7DEOH�$��$���&RPSDWLEOH�ORZ�DQG�KLJK�SURILOH�5HDO�7LPH�3&5�V\VWHPV�

���6HOHFW�5DPS�6SHHG�´6WDQGDUGµ�
���6HH�$QQH[���WR�FKHFN�RSWLFDO�PHDVXUHPHQW�H[SRVXUH�VHWWLQJ�
���7KH� SURGXFW� VKRXOG� EH� UHFRQVWLWXWHG� IROORZLQJ� WKH�
DSSURSULDWH� SURFHGXUH� �VHH� 7HVW� 3URFHGXUH�� DQG� WUDQVIHUUHG�
LQWR�WKH�VSHFLILF�5RWRU�*HQH��4�RU�6PDUW&\FOHU��WXEHV�
���6KHOO�)UDPH�JULG�SODWH�ZKLFK�ILWV�LQ�WKHVH 5RFKH�T3&5�6\VWHP�
LV�QHFHVVDU\�
���1R�GHWHFWLRQ�LQ�&\��FKDQQHO�
���'HWHFWLRQ�LQ�)$0�DQG�+(;�FKDQQHOV�RQO\�
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7KH� IOXRUHVFHQFH�GHWHFWLRQ�FKDQQHOV� IRU� VRPH�RI�PRVW�FRPPRQ�5HDO� 7LPH�3&5� 7KHUPRF\FOHUV�DUH� VSHFLILHG� LQ�

7DEOH�$��

5($/�7,0(�3&5
7+(502&<&/(5

9,$685(�
&+$11(/

'(7(&7,21�
&+$11(/

2%6(59$7,216

%LR�5DG�&);���

)$0 )$0 6RPH�ZHOOV�PD\�KDYH�DEQRUPDOO\�GULIWLQJ�5)8�YDOXHV�GXULQJ�WKH� LQLWLDO� IHZ�F\FOHV�RI�D�UXQ�

VKRZLQJ�D�QRQ�VLJPRLGDO�DVFHQGDQW�OLQH��,I�\RX�VHH�WKLV�HIIHFW��LQ�WKH�6HWWLQJV�PHQX��VHOHFW�

WKH�RSWLRQ�$SSO\�)OXRUHVFHQFH�'ULIW�&RUUHFWLRQ�IRU�%DVHOLQH�6HWWLQJV�WR�FRUUHFW�LW�

+(; +(;

52; 52;

&\� &\�

$%,�����
$SSOLHG�

%LRV\VWHPV

)$0 )$0 3DVVLYH�UHIHUHQFH�RSWLRQ�IRU�52;�PXVW�EH�QRQH��6RPH�ZHOOV�PD\�KDYH�DEQRUPDOO\�GULIWLQJ�

5)8�YDOXHV�GXULQJ�WKH�LQLWLDO�IHZ�F\FOHV�RI�D�UXQ�VKRZLQJ�D�QRQ�VLJPRLGDO�DVFHQGDQW�OLQH��,I�

\RX� VHH� WKLV� HIIHFW�� SOHDVH� PRGLI\� WKH� EDVHOLQH�� 6HOHFW� WKH� 6WDUW� &\FOH� DQG� (QG� &\FOH�

YDOXHV�VR�WKDW�WKH�EDVHOLQH�HQGV�EHIRUH�VLJQLILFDQW�IOXRUHVFHQFH�LV�GHWHFWHG�

+(; 9,&

52; 52;

&\� &\�

5RFKH�
/LJKWF\FOHU����,,

)$0 �������

&RORXU�&RPSHQVDWLRQ�LV�UHTXLUHG
+(; �������

52; �������

&\� �������

6PDUWF\FOHU�
&HSKHLG

)$0 &KDQQHO��

+(; &KDQQHO��

52; &KDQQHO��

&\� &KDQQHO��

$EERWW�P����UW

)$0 )$0

+(; 9,&

52; 52;

&\� &\�

0[����370

0[�����370

6WUDWDJHQH

)$0 )$0

3DVVLYH�UHIHUHQFH�RSWLRQ�IRU�52;�PXVW�EH�QRQH
+(; 9,&

52; 52;

&\� &\�

$ULD0[
$JLOHQW

)$0 )$0

+(; +(;

52; 52;

&\� &\�

5RWRU�*HQH�4
4LDJHQ

)$0 *UHHQ
,Q�WKH�&KDQQHO�6HWXS��FOLFN�RQ�WKH��*DLQ�2SWLPLVDWLRQ��EXWWRQ�DQG�WKHQ�JR�WR��2SWLPLVH�
$FTXDULQJ���7KH�IOXRUHVFHQFH�7DUJHW�6DPSOH�5DQJH�KDV�WR�EH�EHWZHHQ���DQG����),�IRU�
HDFK�FKDQQHO��$OVR�VHOHFW�WKH�RSWLRQ��3HUIRUP�2SWLPLVDWLRQ�%HIRUH��VW�$FTXLVLWLRQ��

+(; <HOORZ

52; 2UDQJH

&\� 5HG

0LF�5HDO�7LPH�
3&5�&\FOHU�

EPV

)$0 *UHHQ ,Q�WKH�´5XQ�3URILOHµ�PHQX��LQWURGXFH�WKH�FRUUHFW�SDUDPHWHUV�IRU�´7HPSHUDWXUH�&RQWUROµ�
�6WDQGDUG�7$4��Y�����9ROXPH�����XO��DQG�WKH�DSSURSULDWH�WKHUPDO�SURILOH��

,Q�WKH�´&\FOLQJµ�ZLQGRZ��VHOHFW�WKH�´$FTXLUH�RQµ�RSWLRQ�IRU�DOO�WKH�FKDQQHOV�E\�FOLFNLQJ�RQ�
WKHP��8VH�WKH�GHIDXOW�´*DLQµ�YDOXHV�IRU�HDFK�FKDQQHO��*UHHQ� ����<HOORZ� �����2UDQJH� �

����5HG� ����

+(; <HOORZ

52; 2UDQJH

&\� 5HG

([LF\FOHU����
%,21((5�

)$0 )$0

+(; -2(

52; 52;

&\� &\�

7DEOH�$���'HWHFWLRQ�IOXRUHVFHQFH�FKDQQHOV�RI�GLIIHUHQW�5HDO�7LPH�3&5�V\VWHPV�
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2SWLFDO� PHDVXUHPHQW� SDUDPHWHUV� RI� VRPH� WKHUPRF\FOHUV� PXVW� EH� DGMXVWHG� WR� EH� VXLWDEOH� IRU� RSHUDWLRQ� ZLWK�

´9,$685(�5HDO�7LPH�3&5�'HWHFWLRQ�.LWVµ��7KLV�DVVD\�KDV�EHHQ�YDOLGDWHG�ZLWK�WKH�IROORZLQJ�VHW�H[SRVLWLRQ�YDOXHV��

� '7SULPH� 5HDO�WLPH�'HWHFWLRQ� 7KHUPDO� &\FOHU� �'1$�7HFKQRORJ\��� )$0� FKDQQHO� ����
�� +(;� FKDQQHO� ² ������

52;�FKDQQHO�² �����DQG�&\��FKDQQHO�� �����

� '7OLWH�5HDO�7LPH�3&5�6\VWHP��'1$�7HFKQRORJ\���)$0�FKDQQHO� � �����+(;�FKDQQHO� � �����52;�FKDQQHO�² ����

DQG�&\��FKDQQHO�� ����


,I�WKH�UHVXOW�LQ�FKDQQHO�)$0�LV�QRW�DV�H[SHFWHG��WKHUH�DUH�QR�DPSOLILFDWLRQV�RU�KLJK�EDFNJURXQG�QRLVH�LV�REVHUYHG��

SOHDVH�ORZHU�WKH�H[SRVXUH�YDOXHV�LQGLFDWHG�DERYH�WR������
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9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ .LW�HVWi�GLVHxDGR�SDUD�OD�LGHQWLILFDFLyQ�\�GLIHUHQFLDFLyQ�HVSHFtILFD�

GHO� ����� 1XHYR� &RURQDYLUXV� �6$56�&R9��� HQ� PXHVWUDV� UHVSLUDWRULDV SURFHGHQWHV GH� SDFLHQWHV� FRQ� VLJQRV� \�

VtQWRPDV�GH�&29,'���� (O�XVR�SUHYLVWR�GHO�WHVW�HV�IDFLOLWDU�HO�GLDJQyVWLFR�GH�LQIHFFLyQ�SURGXFLGD�SRU�6$56�&R9��

HQ� FRPELQDFLyQ� FRQ� IDFWRUHV� GH� ULHVJRV� FOtQLFRV� \� HSLGHPLROyJLFRV� (O� 51$� HV� H[WUDtGR� D� SDUWLU� GH� ORV�

HVSHFtPHQHV�UHVSLUDWRULRV��SRVWHULRUPHQWH�HO�'1$�FRPSOHPHQWDULR�HV�VLQWHWL]DGR�HQ�XQ�VROR�SDVR�\�DPSOLILFDGR�

PHGLDQWH�3&5�D WLHPSR�UHDO��/D�GHWHFFLyQ�VH�OOHYD�D�FDER�XWLOL]DQGR�ROLJRQXFOHyWLGRV�HVSHFtILFRV�\�XQD�VRQGD�

PDUFDGD�FRQ�XQD�PROpFXOD�IOXRUHVFHQWH�\�RWUD�DSDQWDOODGRUD��TXHQFKHU��SDUD GHWHFWDU�6$56�&R9���

�� ,QWURGXFFLyQ�\�H[SOLFDFLyQ

/RV� FRURQDYLUXV� VRQ�YLUXV�HQYXHOWRV�GH�51$�GH�FDGHQD�SRVLWLYD�QR� VHJPHQWDGRV�TXH�SHUWHQHFHQ�D� OD� IDPLOLD�

&RURQDYLULGDH��6H�FRQRFHQ�VHLV�HVSHFLHV�GH�FRURQDYLUXV�TXH�FDXVDQ�HQIHUPHGDGHV�KXPDQDV��FXDWUR�YLUXV�����(��

2&���� 1/��� \ +.8��� TXH�FDXVDQ� VtQWRPDV�GH� UHVIULDGR�FRP~Q�� \� RWURV� GRV� �FRURQDYLUXV� DVRFLDGR�D� VtQGURPH�

UHVSLUDWRULR�DJXGR�JUDYH� VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�FRURQDYLUXV� 6$56�&R9���\�HO�FRURQDYLUXV�FDXVDQWH�

GHO�VtQGURPH�UHVSLUDWRULR�GH�2ULHQWH�0HGLR� � 0LGGOH�(DVW�UHVSLUDWRU\�V\QGURPH�FRURQDYLUXV� 0(56�&R9���TXH�VRQ�

]RRQyWLFRV�\�SURGXFHQ�FRPSOLFDFLRQHV�PiV�VHYHUDV��6$56�&R9�\�0(56�&R9�KDQ�FDXVDGR�PiV�GH��������FDVRV�

DFXPXODGRV�HQ�ODV�~OWLPDV�GRV�GpFDGDV��FRQ�XQDV�WDVDV�GH�PRUWDOLGDG�GHO�����SDUD�0(56�&R9�\�����SDUD�6$56�

&R9��

(Q� GLFLHPEUH� GH� ����� DOJXQDV� SHUVRQDV� TXH� WUDEDMDEDQ� R� YLYtDQ� DOUHGHGRU� GHO� PHUFDGR� GH� PDULVFRV� GH�

+XDQDQ� HQ�:XKDQ�� SURYLQFLD� GH� +XEHL�� &KLQD�� SUHVHQWDURQ� QHXPRQtD� GH� FDXVD� GHVFRQRFLGD�� (O� DQiOLVLV� GH�

VHFXHQFLDFLyQ�PDVLYD�GH� ODV�PXHVWUDV�UHVSLUDWRULDV�PRVWUy�XQ�QXHYR�FRURQDYLUXV��TXH�IXH� OODPDGR�LQLFLDOPHQWH�

FRPR������QXHYR�FRURQDYLUXV�������Q&R9��\�SRVWHULRUPHQWH�FRPR�6$56�&R9����

6H�KD�FRQILUPDGR�OD�WUDQVPLVLyQ�GH�SHUVRQD�D�SHUVRQD�GHO�6$56�&R9����LQFOXVR�HQ�HO�SHUtRGR�GH�LQFXEDFLyQ�HQ�

DVLQWRPiWLFRV��\�HO�YLUXV�FDXVD�HQIHUPHGDG�UHVSLUDWRULD�VHYHUD�FRPR�OD�SURGXFLGD�SRU�HO�6$56�&R9��$XQTXH�OD�

QHXPRQtD�HV�OD�SULQFLSDO�HQIHUPHGDG�DVRFLDGD��DOJXQRV�SDFLHQWHV�KDQ�GHVDUUROODGR�QHXPRQtD�VHYHUD��HGHPD�

SXOPRQDU��VtQGURPH�GH�GLILFXOWDG�UHVSLUDWRULD�DJXGD�R�IDOOR�PXOWLRUJiQLFR�\�PXHUWH� /RV�&HQWURV�SDUD�HO�&RQWURO�\�

OD� 3UHYHQFLyQ� GH� (QIHUPHGDGHV� �&HQWHUV� RI� 'LVHDVH�&RQWURO� DQG� 3UHYHQWLRQ� &'&�� FUHH� TXH� ORV� VtQWRPDV� GHO�

6$56�&R9���SXHGHQ�DSDUHFHU�HQ�WDQ�VROR�GRV�GtDV�R�KDVWD����WUDV�OD�H[SRVLFLyQ��VLHQGR�ORV�PiV�FRPXQHV�ILHEUH��

WRV�� PLDOJLD� \� GLVQHD�� $TXHOORV� VtQWRPDV�PHQRV� FRPXQHV� VRQ� GRORU� GH� JDUJDQWD�� GRORU� GH� FDEH]D�� GLDUUHD� \�

YyPLWRV��3DUHFH�TXH�ORV�KRPEUHV�PD\RUHV�FRQ�FRPRUELOLGDGHV�VH�KDQ�YLVWR�PiV�DIHFWDGRV��

(O�GLDJQyVWLFR�GHO�6$56�&R9���VH�UHDOL]DGD�GHWHFWDQGR�ODV�FDXVDV�FRQYHQFLRQDOHV�GH�OD�QHXPRQtD�WHPSUDQD�\�

SRU� VHFXHQFLDFLyQ�PDVLYD�R�PpWRGRV�GH�57�3&5�D� WLHPSR� UHDO��$FWXDOPHQWH� VH�HQFXHQWUDQ�GLVSRQLEOHV�YDULRV�

HQVD\RV�TXH�GHWHFWDQ�HO�6$56�&R9����FRPR�&KLQD�&'&��JHQHV�REMHWLYRV��25)�DE�DQG�1���&KDULWp�² $OHPDQLD

�JHQHV�REMHWLYRV��5G53��(��1��R�(VWDGRV�8QLGRV &'&��JHQHV�REMHWLYRV��WKUHH�1�SULPHUV��5G53��

:+2� UHFRPLHQGD� PXHVWUDV� GH� ODV� YtDV� UHVSLUDWRULDV� LQIHULRUHV� �HVSXWRV�� DVSLUDGRV� HQGRWUDTXHDOHV� R� ODYDGRV�

EURQFRDOYHRODUHV��SDUD�OD�LGHQWLILFDFLyQ�GHO�6$56�&R9����6LQ�HPEDUJR��VL OD�UHFROHFFLyQ�QR�HV�SRVLEOH��VH�GHEHQ�
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WRPDU� ODV� PXHVWUDV� GHO� WUDFWR� UHVSLUDWRULR� VXSHULRU� FRPR� DVSLUDGRV� QDVRIDUtQJHRV� R� KLVRSRV� QDVRIDUtQJHRV� \�

RURIDUtQJHRV�FRPELQDGRV�� $GHPiV�� VH� SXHGHQ� UHFROHFWDU� RWUDV�PXHVWUDV� FOtQLFDV� FRPR� VDQJUH�� RULQD� \� KHFHV�

SDUD FRQWURODU�OD�SUHVHQFLD�GHO�YLUXV�

�� 3URFHGLPLHQWR

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�HVWi�GLVHxDGR�SDUD�HO�GLDJQyVWLFR�GH�6$56�&R9���HQ�PXHVWUDV�

UHVSLUDWRULDV��/D�GHWHFFLyQ�VH�UHDOL]D�D�WUDYpV�GH�OD�UHWURWUDQVFULSFLyQ \�SRVWHULRU�DPSOLILFDFLyQ�D�WLHPSR�UHDO�GH�OD�

VHFXHQFLD�GLDQD��SURGXFLpQGRVH�DPEDV�UHDFFLRQHV�HQ�HO�PLVPR�SRFLOOR��7UDV�HO�DLVODPLHQWR�GHO�51$��VH�VLQWHWL]D�

HO� '1$� FRPSOHPHQWDULR� D� OD� VHFXHQFLD� GLDQD� JUDFLDV� D� OD� UHWURWUDQVFULSWDVD� R� WUDQVFULSWDVD� LQYHUVD��

3RVWHULRUPHQWH� OD� LGHQWLILFDFLyQ� GH� 6$56�&R9��� VH� OOHYD� D� FDER� PHGLDQWH� OD� UHDFFLyQ� HQ� FDGHQD� GH� OD�

SROLPHUDVD� XWLOL]DQGR� ROLJRQXFOHyWLGRV HVSHFtILFRV� \� XQD� VRQGD�PDUFDGD� FRQ� IOXRUHVFHQFLD� TXH� KLEULGDQ� FRQ�

XQD�UHJLyQ�GLDQD�FRQVHUYDGD�GH ORV JHQHV�25)�DE�\�1�

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�DSURYHFKD�OD�DFWLYLGDG����H[RQXFOHDVD�GH�OD�'1$�SROLPHUDVD��

'XUDQWH�OD�DPSOLILFDFLyQ�GHO�'1$��HVWD�HQ]LPD�KLGUROL]D�OD�VRQGD�XQLGD�D�OD�VHFXHQFLD�GH�'1$�FRPSOHPHQWDULD��

VHSDUDQGR�HO�IOXRUyIRUR�GHO�TXHQFKHU��(VWD�UHDFFLyQ�JHQHUD�XQ�DXPHQWR�HQ�OD�VHxDO�IOXRUHVFHQWH�SURSRUFLRQDO�D�

OD�FDQWLGDG�GH�51$�GLDQD��(VWD�IOXRUHVFHQFLD�VH�SXHGH�PRQLWRUL]DU�HQ�HTXLSRV�GH�3&5�D�WLHPSR�UHDO�

9,$685(�6$56�&R9���5HDO� 7LPH�3&5�'HWHFWLRQ .LW�FRQWLHQH�HQ�FDGD�SRFLOOR� WRGRV� ORV�FRPSRQHQWHV�QHFHVDULRV�

SDUD� OOHYDU� D� FDER� OD� 3&5� D� WLHPSR� UHDO� �FHEDGRUHV�VRQGDV� HVSHFtILFRV�� G1736�� WDPSyQ�� SROLPHUDVD��

UHWURWUDQVFULSWDVD�� HQ� IRUPDWR� HVWDELOL]DGR�� DVt� FRPR�� XQ� FRQWURO� LQWHUQR� SDUD� GHVFDUWDU� OD� LQKLELFLyQ� GH� OD�

DFWLYLGDG�SROLPHUDVD��7UDV�OD�UHDFFLyQ�GH�DPSOLILFDFLyQ��HO�JHQ�25)�DE�VH�GHWHFWD�HQ�HO�FDQDO�)$0��HO�JHQ�1�VH�

GHWHFWD�HQ�HO�FDQDO�52; \�HO�FRQWURO�LQWHUQR��&,��VH�GHWHFWD�HQ�HO�FDQDO�+(;��9,&�R�-2(��VHOHFFLRQDU�HO�FDQDO�GH�

GHWHFFLyQ�VHJ~Q�HO HTXLSR�XWLOL]DGR��YHU�$QH[R����

�� 5HDFWLYRV�VXPLQLVWUDGRV

9,$685(�6$56�&R9���5HDO� 7LPH�3&5�'HWHFWLRQ�.LW� LQFOX\H� ORV� VLJXLHQWHV�PDWHULDOHV�\� UHDFWLYRV�GHWDOODGRV�HQ� ODV�

7DEODV����� \����%DVDGR�HQ�OD�SUHVHQWDFLyQ�FRPHUFLDO�\�OD�SODWDIRUPD�GH�3&5�HQ�WLHPSR�UHDO�XWLOL]DGD��OD�PH]FOD�

GH�UHDFFLyQ�GH�3&5�HVWDELOL]DGD�VH�SXHGH�HQFRQWUDU�HQ�GLIHUHQWHV�WXERV�R�SRFLOORV�\�SRU�WDQWR�FRPHUFLDOL]DU�HQ�

P~OWLSOHV�IRUPDWRV��/D�7DEOD���LQFOX\H�PDWHULDOHV�\�UHDFWLYRV�SDUD�XVDU�FRQ�GLVSRVLWLYRV�FRPSDWLEOHV�SDUD�WLUDV�GH���

SRFLOORV� �9HU� $QH[R� ���� /D� 7DEOD� �� LQFOX\H�PDWHULDOHV� \� UHDFWLYRV� SDUD� XVDU� FRQ� GLVSRVLWLYRV� FRPSDWLEOHV� SDUD�

SODFDV� GH� ��� SRFLOORV� �9HU�$QH[R� ���� /D� 7DEOD� �� LQFOX\H�PDWHULDOHV� \� UHDFWLYRV� SDUD� XVDU� FRQ� ORV� LQVWUXPHQWRV�

4LDJHQ���&RUEHWW�5RWRU�*HQH��SDUD�WLUDV�GH���SRFLOORV�)R
U�L
QI
RU
P
DW
LRQ

�S
XU
SR
VH
V�R

QO\



,8�1&2���HQHV�����UHY���

��

5HDFWLYR�0DWHULDO 'HVFULSFLyQ &RORU &DQWLGDG

6$56�&R9�����ZHOO�VWULSV

8QD�PH]FOD�GH�HQ]LPDV��FHEDGRUHV�
VRQGDV��WDPSyQ��G173V��

HVWDELOL]DGRUHV�\�&RQWURO�LQWHUQR�HQ�
IRUPDWR�HVWDELOL]DGR

%ODQFR
�����WLUDV�GH���

SRFLOORV

5HK\GUDWLRQ�%XIIHU
6ROXFLyQ�SDUD�OD�UHFRQVWLWXFLyQ�GHO�

SURGXFWR�HVWDELOL]DGR
$]XO ��YLDO�[�����P/

6$56�&R9���
3RVLWLYH�&RQWURO

F'1$�VLQWpWLFR�OLRILOL]DGR�QR�
LQIHFFLRVR

5RMR ��YLDO

1HJDWLYH�FRQWURO &RQWURO�QHJDWLYR 0RUDGR ��YLDO�[���P/

:DWHU�51$VH�'1$VH�IUHH $JXD�OLEUH�GH�51$VD�'1$VD %ODQFR ��YLDO�[���P/

7HDU�RII���FDS�VWULSV
7DSRQHV�ySWLFRV�SDUD�VHOODU�ORV�
SRFLOORV�GXUDQWH�HO�FLFOR�WpUPLFR

7UDQVSDUHQWH
�����WLUDV�GH���

WDSRQHV
7DEOD����5HDFWLYRV�\�PDWHULDOHV�SURSRUFLRQDGRV�HQ�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�FRQ�5HI��96�1&2���/��96�1&2���+�

96�1&2���/�\�96�1&2���+�

5HDFWLYR�0DWHULDO 'HVFULSFLyQ &RORU &DQWLGDG

6$56�&R9���
���ZHOO�SODWH

8QD�PH]FOD�GH�HQ]LPDV��FHEDGRUHV�
VRQGDV��WDPSyQ��G173V��

HVWDELOL]DGRUHV�\�&RQWURO�LQWHUQR�HQ�
IRUPDWR�HVWDELOL]DGR

%ODQFR ��SODFD

5HK\GUDWLRQ�%XIIHU
6ROXFLyQ�SDUD�OD�UHFRQVWLWXFLyQ�GHO�

SURGXFWR�HVWDELOL]DGR
$]XO ��YLDO�[�����P/

6$56�&R9��
3RVLWLYH�&RQWURO

F'1$�VLQWpWLFR�OLRILOL]DGR�QR�
LQIHFFLRVR

5RMR ��YLDO

1HJDWLYH�FRQWURO &RQWURO�QHJDWLYR 0RUDGR ��YLDO�[���P/

:DWHU�51$VH�'1$VH�IUHH $JXD�OLEUH�GH�51$VD�'1$VD %ODQFR ��YLDO�[���P/

7HDU�RII���FDS�VWULSV
7DSRQHV�ySWLFRV�SDUD�VHOODU�ORV�
SRFLOORV�GXUDQWH�HO�FLFOR�WpUPLFR

7UDQVSDUHQWH
���WLUDV�GH���
WDSRQHV

7DEOD����5HDFWLYRV�\�PDWHULDOHV�SURSRUFLRQDGRV�HQ�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�FRQ�5HI��96�1&2���/�\ 96�1&2���+�

5HDFWLYR�0DWHULDO 'HVFULSFLyQ &RORU &DQWLGDG

6$56�&R9���
��ZHOO�VWULSV

8QD�PH]FOD�GH�HQ]LPDV��FHEDGRUHV�
VRQGDV��WDPSyQ��G173V��

HVWDELOL]DGRUHV�\�&RQWURO�LQWHUQR�HQ�
IRUPDWR�HVWDELOL]DGR

7UDQVSDUHQWH
�����WLUDV�GH���

SRFLOORV

5HK\GUDWLRQ�%XIIHU
6ROXFLyQ�SDUD�OD�UHFRQVWLWXFLyQ�GHO�

SURGXFWR�HVWDELOL]DGR
$]XO ��YLDO�[�����P/

6$56�&R9��
3RVLWLYH�&RQWURO

F'1$�VLQWpWLFR�OLRILOL]DGR�QR�LQIHFFLRVR 5RMR ��YLDO

1HJDWLYH�FRQWURO &RQWURO�QHJDWLYR 0RUDGR ��YLDO�[���P/

:DWHU�51$VH�'1$VH�
IUHH

$JXD�OLEUH�GH�51$VD�'1$VD %ODQFR ��YLDO�[���P/

��FDS�VWULSV
7DSRQHV�ySWLFRV�SDUD�VHOODU�ORV�SRFLOORV�

GXUDQWH�HO�FLFOR�WpUPLFR
7UDQVSDUHQWH

�����WLUDV�GH���
WDSRQHV

7DEOD����5HDFWLYRV�\�PDWHULDOHV�SURSRUFLRQDGRV�HQ�9,$685(�6$56�&R9���5HDO� 7LPH�3&5�'HWHFWLRQ�.LW�FRQ�5HI��96�1&2��� \�96�1&2����

3DUD�XVDU�FRQ�LQVWUXPHQWRV�4LDJHQ���&RUEHWW�5RWRU�*HQH��\�DFFHVRULRV�FRPSDWLEOHV�FRQ� WLUDV�GH��� WXERV�����PO�����:HOO�5RWRU�\�/RFNLQJ�

5LQJ����:HOO�5RWRU��
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�� 0DWHULDO�UHTXHULGR�\�QR�VXPLQLVWUDGR�

/D�VLJXLHQWH� OLVWD� LQFOX\H� ORV�PDWHULDOHV�TXH�VH�UHTXLHUHQ�SDUD�HO�XVR�SHUR�TXH�QR�VH� LQFOX\HQ�HQ�9,$685(�6$56�

&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�

x (TXLSR�GH�3&5�D�WLHPSR�UHDO��WHUPRFLFODGRU��

x .LW�GH�H[WUDFFLyQ�GH�51$�

x &HQWUtIXJD�SDUD�WXERV�GH�����P/�\�SDUD�WLUDV�GH�WXERV�GH�3&5�R�SODFDV�GH����SRFLOORV��VL�HVWi�GLVSRQLEOH���

x 9yUWH[�

x 0LFURSLSHWDV����������/����������/��

x 3XQWDV�FRQ�ILOWUR�

x *XDQWHV�GHVHFKDEOHV�VLQ�SROYR�

x /RDGLQJ�EORFN��SDUD�XVDU�FRQ�LQVWUXPHQWRV�4LDJHQ�&RUEHWW�5RWRU�*HQH���

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�KD�VLGR�YDOLGDGR�HQ�ORV� VLJXLHQWHV�HTXLSRV��$SSOLHG�%LRV\VWHPV�

�����)DVW�5HDO�7LPH�3&5�6\VWHP��$SSOLHG�%LRV\VWHPV�6WHS2QH��5HDO�7LPH�3&5�6\VWHP��%LR�5DG�&);��� 5HDO�7LPH�

3&5�'HWHFWLRQ�6\VWHP��$JLOHQW� 7HFKQRORJLHV�$ULD0[�5HDO�7LPH�3&5�6\VWHP��'1$�7HFKQRORJ\�'7SULPH�5HDO�WLPH�

'HWHFWLRQ�7KHUPDO�&\FOHU��'1$�7HFKQRORJ\�'7OLWH�5HDO�7LPH�3&5�6\VWHP��5RWRU�*HQH��4��4LDJHQ���6PDUW&\FOHU��

�&HSKHLG���5RFKH�0ROHFXODU�'LDJQRVWLFV�&REDV� ]����$QDO\]HU�� 9,$685(����5HDO� 7LPH�3&5�6\VWHP�\�9,$685(����

5HDO�7LPH�3&5�6\VWHP��&XDQGR�VH�XWLOL]D�HO�HTXLSR $SSOLHG�%LRV\VWHPV������)DVW�FRQ�WLUDV��VH�UHFRPLHQGD�FRORFDU�

HO�VRSRUWH�DGHFXDGR�SDUD�UHGXFLU�HO�ULHVJR�GH�DSODVWDU�HO�WXER��5HI��31����������

3DUD� YHULILFDU� OD� FRPSDWLELOLGDG� GH� ORV� WHUPRFLFODGRUHV�� FRQVXOWH� HO� $QH[R� ��� SDUD� YHULILFDU� ORV� FDQDOHV� GH�

GHWHFFLyQ�PiV�FRPXQHV�� FRQVXOWH�HO�$QH[R� �� \� SDUD� YHULILFDU� OD� FRQILJXUDFLyQ�GH� OD� H[SRVLFLyQ�GH�PHGLFLyQ�

ySWLFD��YHU�$QH[R���

�� &RQGLFLRQHV�GH�WUDQVSRUWH�\�DOPDFHQDPLHQWR

x (O�WUDQVSRUWH�\�DOPDFHQDMH�GH�ORV�NLWV�SXHGH�UHDOL]DUVH�GH������&�KDVWD�OD�IHFKD�GH�FDGXFLGDG�LQGLFDGD�HQ�

OD�HWLTXHWD�

x $OPDFHQDU� HO� FRQWURO� SRVLWLYR� D� ����&� WUDV� VX� UH�VXVSHQVLyQ�� 6H� UHFRPLHQGD� VHSDUDU� HQ� DOtFXRWDV� SDUD�

PLQLPL]DU�ORV�FLFORV�GH�FRQJHODFLyQ�\�GHVFRQJHODFLyQ� 6H�KD�YDOLGDGR�OD�HVWDELOLGDG�GHO�FRQWURO�SRVLWLYR�WUDV�

��FLFORV�GH�FRQJHODFLyQ�\�GHVFRQJHODFLyQ�

x 3URWHJHU�ORV�FRPSRQHQWHV�GH�OD�OX]��

�� 3UHFDXFLRQHV�SDUD�HO�XVXDULR

x (O�SURGXFWR�HVWi�GHVWLQDGR�SDUD�XVR�H[FOXVLYR�GH�XVXDULRV�SURIHVLRQDOHV��FRPR�SURIHVLRQDOHV�R�WpFQLFRV�GH�

ODERUDWRULR�\�VDQLWDULRV��HQWUHQDGRV�HQ�WpFQLFDV�GH�ELRORJtD�PROHFXODU�

x 1R�VH�UHFRPLHQGD�XVDU�HO�NLW�GHVSXpV�GH�OD�IHFKD�GH�FDGXFLGDG�

x 1R� XWLOL]DU� ORV� UHDFWLYRV� VL� ORV� VREUHV� R� ODV� EROVDV� TXH� SURWHJHQ� ORV� WXERV� HVWiQ� DELHUWRV� R� GDxDGRV� HQ� HO�

PRPHQWR�TXH�VH�UHFLEHQ�
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x 1R�XWLOL]DU�ORV�WXERV�GH�UHDFFLyQ�VL�HO�PDWHULDO�GHVHFDQWH�TXH�VH�LQFOX\H�HQ�FDGD�VREUH�GH�DOXPLQLR�QR�HVWi�

R�HVWi�GDxDGR�

x 1R� UHWLUDU�HO�PDWHULDO� GHVHFDQWH�GH� ORV� VREUHV�GH�DOXPLQLR�TXH�FRQWLHQHQ� ORV� WXERV�GH� UHDFFLyQ�XQD�YH]�

DELHUWRV�

x &HUUDU�ORV�VREUHV�GH�DOXPLQLR�TXH�SURWHJHQ�ORV�WXERV�GH�UHDFFLyQ�FRQ�HO�FLHUUH�]LS�LQPHGLDWDPHQWH�GHVSXpV

GH�FDGD�XVR��VL�HVWi�GLVSRQLEOH��5HI��96�1&2���/��96�1&2���+��96�1&2����\�96�1&2������$QWHV�GH�FHUUDU�

ORV�VREUHV�HOLPLQDU�FXDOTXLHU�H[FHVR�GH�DLUH�

x 1R�XWLOL]DU�ORV�WXERV�GH�UHDFWLYRV�VL�HO�DOXPLQLR�SURWHFWRU�HVWi�URWR�R�GDxDGR�

x 1R�PH]FODU�UHDFWLYRV�GH�GLIHUHQWHV�VREUHV�\�R�NLWV�\�R�ORWHV�\�X�RWUR�SURYHHGRU�

x 3URWHJHU� ORV� UHDFWLYRV� GH� OD� KXPHGDG�� 8QD� H[SRVLFLyQ� SURORQJDGD� D� OD� KXPHGDG� SXHGH� DIHFWDU� DO�

UHQGLPLHQWR�GHO�SURGXFWR�

x 3DUD� 96�1&2���� \� 96�1&2���� �FRPSDWLEOH� FRQ� LQVWUXPHQWRV� 4LDJHQ�&RUEHWW� 5RWRU�*HQH��� XWLOLFH� HO�

ORDGLQJ�EORFN�SDUD�SLSHWHDU�UHDFWLYRV�\�PXHVWUDV�HQ�FDGD�WXER�\�SDUD�D\XGDU�HQ�HO�DMXVWH�FRUUHFWR�GH�ODV�

WDSDV�DVL�FRPR�SDUD�HYLWDU�OD�FRQWDPLQDFLyQ�

x 'LVHxDU�XQ�IOXMR�GH�WUDEDMR�XQLGLUHFFLRQDO��6H�GHEH�FRPHQ]DU�HQ�HO�iUHD�GH�H[WUDFFLyQ�\�GHVSXpV�SDVDU�DO�

iUHD�GH�DPSOLILFDFLyQ�\�GH�GHWHFFLyQ��1R�SRQHU�HQ�FRQWDFWR�ODV�PXHVWUDV��HTXLSRV�\�UHDFWLYRV�XWLOL]DGRV�HQ�

XQ�iUHD�FRQ�OD�]RQD�HQ�OD�TXH�VH�UHDOL]y�HO�SDVR�DQWHULRU�

x 6HJXLU� ODV� %XHQDV� 3UiFWLFDV� GH� /DERUDWRULR�� 8VH� URSD� SURWHFWRUD�� JXDQWHV� GH� XVR� GHVHFKDEOHV�� JDIDV� \�

PDVFDULOOD�� 1R� FRPHU�� EHEHU� R� IXPDU� HQ� HO� iUHD� GH� WUDEDMR�� 8QD� YH]� WHUPLQDGD� OD� SUXHED�� ODYDUVH� ODV�

PDQRV�

x /DV�PXHVWUDV�GHEHQ�VHU�WUDWDGDV�FRPR�SRWHQFLDOPHQWH�LQIHFFLRVDV�DVt�FRPR�ORV�UHDFWLYRV�TXH�KDQ�HVWDGR�

HQ� FRQWDFWR� FRQ� ODV� PXHVWUDV� \� GHEHQ� VHU� JHVWLRQDGDV� VHJ~Q� OD� OHJLVODFLyQ� VREUH� UHVLGXRV� VDQLWDULRV�

QDFLRQDO�� 7RPH� ODV� SUHFDXFLRQHV� QHFHVDULDV� GXUDQWH� OD� UHFRJLGD�� DOPDFHQDPLHQWR�� WUDWDPLHQWR� \�

HOLPLQDFLyQ�GH�PXHVWUDV�

x 6H� UHFRPLHQGD� OD� GHVFRQWDPLQDFLyQ� SHULyGLFD� GH� ORV� HTXLSRV� XVDGRV� KDELWXDOPHQWH�� HVSHFLDOPHQWH�

PLFURSLSHWDV��\�GH�ODV�VXSHUILFLHV�GH�WUDEDMR�

x &RQVXOWH�ODV�KRMDV�GH�VHJXULGDG��SUHYLD�VROLFLWXG�

x &RQVXOWH�HO�PDQXDO�GH�FDGD�HTXLSR�GH�3&5�D�WLHPSR�UHDO�SDUD�DGYHUWHQFLDV�DGLFLRQDOHV��SUHFDXFLRQHV�\�

SURFHGLPLHQWRV�

�� 3URFHGLPLHQWR�GHO�WHVW

���� ([WUDFFLyQ�GH�51$

5HDOL]DU�OD�SUHSDUDFLyQ�GH�OD�PXHVWUD�GH�DFXHUGR�FRQ�ODV�UHFRPHQGDFLRQHV�TXH�DSDUHFHQ�HQ�ODV�LQVWUXFFLRQHV�

GH�XVR�GHO�NLW�GH�H[WUDFFLyQ�XWLOL]DGR�

3DUD� OD� H[WUDFFLyQ� GH� 51$� D� SDUWLU� GH� PXHVWUDV� UHVSLUDWRULDV SXHGH� XWLOL]DU� VX� VLVWHPD� RSWLPL]DGR� GH� UXWLQD�

PDQXDO�R�DXWRPiWLFR��$GHPiV��VH�SXHGH�XVDU�FXDOTXLHU�NLW�GH�H[WUDFFLyQ�GH�51$�GLVSRQLEOH�HQ�HO�PHUFDGR�\�

VHJXLU�ODV�LQVWUXFFLRQHV�GH�XVR�GHO�IDEULFDQWH� /RV�VLJXLHQWHV�NLWV�GH�H[WUDFFLyQ�KDQ�VLGR�YDOLGDGRV�

x 9LDVXUH�51$�'1$�([WUDFWLRQ�NLW��9,$685(���UHFRPHQGDGR�
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x 0D[ZHOO�� ��� 9LUDO� 7RWDO� 1XFOHLF� $FLG� 3XULILFDWLRQ� .LW�� XWLOL]DQGR� HO� VLVWHPD� GH� H[WUDFFLyQ� DXWRPDWL]DGR�

0D[ZHOO�����LQVWUXPHQW��3URPHJD��

x 7RWDO�1XFOHLF�$FLG�,VRODWLRQ��71$,��.LW��XWLOL]DQGR�HO�VLVWHPD�GH�H[WUDFFLyQ�DXWRPDWL]DGR�&2%$6��$PSOL3UHS�

�52&+(��

x 0DJ'($�'[�69�NLW��HPSOHDQGR�HO�LQVWUXPHQWR�PDJ/($'����J&��3UHFLVLRQ�6\VWHP�6FLHQFH�&R���

x 0DJ&RUH��9LUDO�1XFOHLF�$FLG�([WUDFWLRQ�NLW��HPSOHDQGR�HO�LQVWUXPHQWR 0DJ&RUH��+)���DXWRPDWHG�1XFOHLF�

$FLG�([WUDFWRU�6\VWHP�

���� &RQWURO�SRVLWLYR�OLRILOL]DGR

(O�YLDO�GH�6$56�&R9���3RVLWLYH�&RQWURO�FRQWLHQH�XQD�JUDQ�FDQWLGDG�GH�FRSLDV�PROGH�SRU� OR�TXH�VH�UHFRPLHQGD�

DEULUOR�\�PDQLSXODUOR�HQ�XQD�]RQD�GHO�ODERUDWRULR�VHSDUDGD�GHO�UHVWR�GH�ORV�FRPSRQHQWHV��5HFRQVWLWXLU�6$56�&R9�

��3RVLWLYH�&RQWURO�OLRILOL]DGR��YLDO�URMR��DxDGLHQGR������/�GH�$JXD�OLEUH�GH�51$VD�'1$VD��YLDO�EODQFR� VXPLQLVWUDGD�

\�PH]FODU�ELHQ�FRQ�OD�D\XGD�GHO�YyUWH[��

$OPDFHQDU�HO�FRQWURO�SRVLWLYR�D� ����&�WUDV�VX�UH�VXVSHQVLyQ��6H�UHFRPLHQGD�VHSDUDU�HQ�DOtFXRWDV�SDUD�PLQLPL]DU�

ORV�FLFORV�GH�FRQJHODFLyQ�\�GHVFRQJHODFLyQ��

���� 3URWRFROR 3&5

'HWHUPLQDU�\�VHSDUDU�HO�Q~PHUR�GH�UHDFFLRQHV�QHFHVDULDV�LQFOX\HQGR�ODV�PXHVWUDV�\�ORV�FRQWUROHV��(Q�FDGD�VHULH�

GH�PXHVWUDV�SDUD�FDGD�XQR�GH�ORV�HQVD\RV�D�DQDOL]DU�VH�GHEHQ�LQFOXLU�XQ�FRQWURO�SRVLWLYR�\�XQR�QHJDWLYR��5HWLUDU�

HO�DOXPLQLR�SURWHFWRU�GH�ODV�SODFDV�R�WLUDV�

�� 5HFRQVWLWXLU�HO�Q~PHUR�GH�SRFLOORV�TXH�VHDQ�QHFHVDULRV��

$xDGLU�����/�GHO�WDPSyQ�GH�UHKLGUDWDFLyQ��YLDO�D]XO��HQ�FDGD�SRFLOOR��

�� $xDGLU�PXHVWUDV�\�FRQWUROHV��

$xDGLU����/�GH�51$�H[WUDtGR�GH�FDGD�PXHVWUD��GH�6$56�&R9���3RVLWLYH�&RQWURO�UHFRQVWLWXLGR��YLDO�URMR��R�1HJDWLYH�

&RQWURO��YLDO�PRUDGR��\�FHUUDU�ORV�SRFLOORV�FRQ�ORV�WDSRQHV�VXPLQLVWUDGRV��6H�UHFRPLHQGD�FHQWULIXJDU�EUHYHPHQWH�

ODV�WLUDV�GH���SRFLOORV�R�ODV�SODFDV�GH����SRFLOORV��R�JROSHDU�VXDYHPHQWH�FDGD�WLUD�VREUH�XQD�VXSHUILFLH�GXUD�SDUD�

DVHJXUDUVH� GH� TXH� WRGRV� ORV� OtTXLGRV� TXHGHQ� HQ� HO� IRQGR� GH� ORV� WXERV� �SDUD� ORV� NLWV� FRPSDWLEOH� FRQ�

4LDJHQ�&RUEHWW�5RWRU�*HQH���

&RORFDU�OD�SODFD�R�ODV�WLUDV�HQ�HO�WHUPRFLFODGRU�

�� &RQILJXUDU�HO�WHUPRFLFODGRU��SDUD�YHULILFDU�OD�FRPSDWLELOLGDG��FRQVXOWH�HO�$QH[R����

3URJUDPDU�HO�WHUPRFLFODGRU�VLJXLHQGR�ODV�FRQGLFLRQHV�GHVFULWDV�HQ�OD�VLJXLHQWH�WDEOD�H�LQLFLDU�HO�SURJUDPD�
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&LFORV (WDSD 7LHPSR 7HPSHUDWXUD

� 5HWURWUDQVFULSFLyQ ���PLQ ���&

� 'HVQDWXUDOL]DFLyQ�LQLFLDO ��PLQ ���&

��
'HVQDWXUDOL]DFLyQ ���VHJ ���&

+LEULGDFLyQ�(ORQJDFLyQ��5HFRJLGD�GH�GDWRV
� ���VHJ ���&

7DEOD����3URWRFROR�3&5�

/RV�GDWRV�GH� IOXRUHVFHQFLD�GHEHQ� UHFRJHUVH�GXUDQWH� OD�HWDSD�GH�HORQJDFLyQ� �
��D� WUDYpV�GH� ORV�FDQDOHV�)$0�

�JHQ 25)�DE���52;��JHQ 1��\�+(;��-2(�R�9,&��&RQWURO� ,QWHUQR���(Q� ORV�WHUPRFLFODGRUHV�$SSOLHG�%LRV\VWHPV������

)DVW�5HDO�7LPH�3&5�6\VWHP��$SSOLHG�%LRV\VWHPV�6WHS2QH��5HDO�7LPH�3&5�6\VWHP�\�6WUDWDJHQH�0[����3��5HDO�

7LPH� 3&5� 6\VWHP� FRPSUREDU� TXH� OD� RSFLyQ� GHO� FRQWURO� SDVLYR� 52;� HVWi� GHVDFWLYDGD�� (Q� HO� WHUPRFLFODGRU�

$SSOLHG�%LRV\VWHPV������)DVW�5HDO�7LPH�3&5�6\VWHP�VHOHFFLRQDU�5DPS�6SHHG�6WDQGDUG�HQ�HO�PHQ~� 6HOHFW�1HZ�

([SHULPHQW�$GYDQFHG�6HWXS�([SHULPHQW�3URSHUWLHV�

�� ,QWHUSUHWDFLyQ�GH�UHVXOWDGRV

(O� XVR� GH� ORV� FRQWUROHV� SRVLWLYR� \� QHJDWLYR� MXQWR� FRQ� FDGD� VHULH� GH� PXHVWUDV� D� DQDOL]DU�� YDOLGD� OD� UHDFFLyQ�

FRPSUREDQGR�OD�DXVHQFLD�GH�VHxDO�HQ�HO�SRFLOOR�GHO�FRQWURO�QHJDWLYR�\�OD�SUHVHQFLD�GH�XQD�VHxDO�HQ�HO�SRFLOOR�

GH�FRQWURO�SRVLWLYR SDUD�HO� 6$56�&R9����&RPSUREDU� OD�HPLVLyQ�GH� OD� VHxDO�GHO�FRQWURO� LQWHUQR�SDUD�YHULILFDU�HO�

FRUUHFWR� IXQFLRQDPLHQWR�GH� OD�PH]FOD�GH�DPSOLILFDFLyQ�� (O� DQiOLVLV� GH� ODV�PXHVWUDV� VH� UHDOL]D� FRQ� HO� VRIWZDUH�

SURSLR�GHO�HTXLSR�GH�3&5�D�WLHPSR�UHDO�GH�DFXHUGR�FRQ�ODV�LQVWUXFFLRQHV�GH�XVR�GHO�IDEULFDQWH��&RQ�D\XGD�GH�

OD�VLJXLHQWH�WDEOD��OHHU�\�DQDOL]DU�ORV�UHVXOWDGRV�

*HQ 25)�DE
�)$0�

*HQ 1
�52;�

&RQWURO�
LQWHUQR��+(;�

&RQWURO�
1HJDWLYR

&RQWURO�
3RVLWLYR

,QWHUSUHWDFLyQ

� � ��� � � 6$56�&R9���3RVLWLYR

� � � � � 6$56�&R9���1HJDWLYR

� �
 ��� � � 6$56�&R9���3RVLWLYR


�

 � ��� � � 6$56�&R9���1HJDWLYR



� � � � � ,QYiOLGR

� � � � � ,QYiOLGR

7DEOD����,QWHUSUHWDFLyQ
���FXUYD�GH�DPSOLILFDFLyQ
���VLQ�FXUYD�GH�DPSOLILFDFLyQ


 5HSHWLU�OD�H[WUDFFLyQ�\�HO�HQVD\R�GH�QXHYR��HQ�FDVR�GH�TXH JHQ�1 FRQWLQ~H VLHQGR�QHJDWLYR�OD�LQWHUSUHWDFLyQ�VHUi�6$56�&R9���
3RVLWLYR�



 5HSHWLU�OD�H[WUDFFLyQ�\�HO�HQVD\R�GH�QXHYR��VL�HO�JHQ�25)�DE FRQWLQ~D VLHQGR�QHJDWLYR�OD�LQWHUSUHWDFLyQ�VHUi�6$56�&R9���1HJDWLYR�
�3RVLEOHV�LQIHFFLRQHV�GH�RWURV�FRURQDYLUXV��

8QD�PXHVWUD�VH�FRQVLGHUD�SRVLWLYD��VL�HO�YDORU�&W�REWHQLGR�HV�PHQRU�GH��� \�HO�FRQWURO� LQWHUQR�PXHVWUD�R�QR�XQD

JUiILFD�GH�DPSOLILFDFLyQ��(Q�RFDVLRQHV��OD�GHWHFFLyQ�GHO�FRQWURO�LQWHUQR�QR�HV�QHFHVDULD��\D�TXH�OD�SUHVHQFLD�GH�
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XQ�DOWR�Q~PHUR�LQLFLDO�GH�FRSLDV�GHO�iFLGR�QXFOHLFR�GLDQD�SXHGH�FDXVDU�XQD�DPSOLILFDFLyQ�SUHIHUHQFLDO�GH�HVWD�

~OWLPD�

8QD�PXHVWUD�VH�FRQVLGHUD�QHJDWLYD��VL�QR�VH�GHWHFWD�XQD�FXUYD�GH�DPSOLILFDFLyQ�SRU�HQFLPD�GHO�YDORU�XPEUDO��\�

HO�FRQWURO�LQWHUQR�VL�OD�SUHVHQWD��/D�LQKLELFLyQ�GH�OD�UHDFFLyQ�GH�3&5�SXHGH�VHU�H[FOXLGD�SRU�OD�DPSOLILFDFLyQ�GHO�

FRQWURO�LQWHUQR�

)LJXUD����(MHPSOR�GH�JUiILFDV�GH�DPSOLILFDFLyQ�GHO�FRQWURO�QHJDWLYR�\�SRVLWLYR��([SHULPHQWR�UHDOL]DGR�HQ�HO�HTXLSR�%LR�5DG�&);���5HDO�7LPH�3&5�

'HWHFWLRQ�6\VWHP��

&RQWURO�1HJDWLYR������ &RQWURO�3RVLWLYR

(O� UHVXOWDGR�VH�FRQVLGHUD� LQYiOLGR�VL�VH�REVHUYD�XQD�JUiILFD�GH�DPSOLILFDFLyQ�HQ�HO�FRQWURO�QHJDWLYR�R�DXVHQFLD�

GH�VHxDO�HQ�HO�SRFLOOR�GHO�FRQWURO�SRVLWLYR��(Q�HVH�FDVR��VH�UHFRPLHQGD�UHSHWLU�HO�HQVD\R�

(Q�FDVR�GH�DXVHQFLD�GH�OD�VHxDO�GH�FRQWURO� LQWHUQR�HQ�ORV�SRFLOORV�GH�PXHVWUD��VH�UHFRPLHQGD�UHSHWLU�HO�HQVD\R�

GLOX\HQGR�OD�PXHVWUD������R�UHSHWLU�OD�H[WUDFFLyQ�SDUD�GHVFDUWDU�SRVLEOHV�SUREOHPDV�GH�LQKLELFLyQ�

(Q�HO�FDVR�GH�REWHQHU�XQ�UHVXOWDGR�GH�GXGRVD�LQWHUSUHWDFLyQ��VH�UHFRPLHQGD�YHULILFDU�OD�FRUUHFWD�UHDOL]DFLyQ�GH�

FDGD�XQR�GH�ORV�SDVRV�\�UHYLVDU�ORV�SDUiPHWURV�\�OD�IRUPD�VLJPRLGHD�GH�OD�FXUYD��6L�OD�VLWXDFLyQ�QR�VH�UHVXHOYH��VH�

UHFRPLHQGD�UHSHWLU�HO�HQVD\R��SUHIHULEOHPHQWH�SRU�GXSOLFDGR��(O�UHVXOWDGR�GH�OD�SUXHED�GHEH�VHU�HYDOXDGR�HQ�HO�

FRQWH[WR�GHO�KLVWRULDO�PpGLFR��ORV�VtQWRPDV�FOtQLFRV�\�RWUDV�SUXHEDV�GH�GLDJQyVWLFR�SRU�XQ�SURIHVLRQDO�GH�OD�VDOXG�

��� /LPLWDFLRQHV�GHO�WHVW

x (O�UHVXOWDGR�GH�OD�SUXHED�GHEH�VHU�HYDOXDGR�HQ�HO�FRQWH[WR�GHO�KLVWRULDO�PpGLFR��ORV�VtQWRPDV�FOtQLFRV�\�RWUDV�

SUXHEDV�GH�GLDJQyVWLFR�SRU�XQ�SURIHVLRQDO�GH�OD�VDOXG�

x (VWH� HQVD\R� VH� SRGUtD� XWLOL]DU� FRQ� GLIHUHQWHV� WLSRV� GH� PXHVWUDV� DXQTXH� VyOR� KD� VLGR� YDOLGDGR� FRQ� 51$�

H[WUDtGR�GH�PXHVWUDV�UHVSLUDWRULDV �IURWLV�QDVRIDUtQJHR�\�RURIDUtQJHR��

x (O�FRUUHFWR�IXQFLRQDPLHQWR�GH�OD�SUXHED�GHSHQGH�GH�OD�FDOLGDG�GH�OD�PXHVWUD��HO�iFLGR QXFOHLFR GHEHU�VHU�

H[WUDtGR�GH�IRUPD�DGHFXDGD�GH�ODV�PXHVWUDV�FOtQLFDV��8QD�IRUPD�LQDGHFXDGD�GH�UHFROHFFLyQ��DOPDFHQDMH�

\�R�WUDQVSRUWH�GH�ODV�PXHVWUDV�SXHGH�GDU�OXJDU�D�IDOVRV�QHJDWLYRV�

x 6H�SXHGH�GHWHFWDU�XQ�EDMR�Q~PHUR�GH�FRSLDV�PROGH�GLDQD�SRU�GHEDMR�GHO� OtPLWH� GH�GHWHFFLyQ��SHUR� ORV�

UHVXOWDGRV�SXHGHQ�QR�VHU�UHSURGXFLEOHV�

*HQ�1

,&

,&

25)�DE JHQH

*HQ 1
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x ([LVWH� OD�SRVLELOLGDG�GH�IDOVRV�SRVLWLYRV�GHELGR�D� OD�FRQWDPLQDFLyQ�FUX]DGD�FRQ�HO�6$56�&R9���\D�VHD�SRU�

PXHVWUDV�TXH�FRQWLHQHQ�DOWDV�FRQFHQWUDFLRQHV�GH� 51$�PROGH�GLDQD�R�SRU�FRQWDPLQDFLyQ�SRU� DUUDVWUH�D�

SDUWLU�GH�SURGXFWRV�GH�3&5�GH�UHDFFLRQHV�DQWHULRUHV�

��� &RQWURO�GH�FDOLGDG

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ .LW�FRQWLHQH�FRQWUROHV�SRVLWLYR�\�QHJDWLYR�TXH�GHEHQ�VHU�LQFOXLGRV�

HQ�FDGD�HQVD\R�SDUD� LQWHUSUHWDU�FRUUHFWDPHQWH� ORV�UHVXOWDGRV� $GHPiV��HO�FRQWURO� LQWHUQR��&,��HQ�FDGD�SRFLOOR�

FRQILUPD�HO�FRUUHFWR�IXQFLRQDPLHQWR�GH�OD�WpFQLFD�

��� &DUDFWHUtVWLFDV�GHO�WHVW

����� 6HQVLELOLGDG�\�HVSHFLILFLGDG�FOLQLFD

6H�HYDOXDURQ�����PXHVWUDV�UHVSLUDWRULDV��IURWLV�QDVRIDUtQJHRV��GH�SDFLHQWHV�VLQWRPiWLFRV�FRQ�VRVSHFKD�GH�&29,'�

���XWLOL]DQGR�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW��(VWRV�UHVXOWDGRV�VH�FRPSDUDURQ�FRQ�ORV�REWHQLGRV

SRU�XQ�PpWRGR�GH�GHWHFFLyQ�PROHFXODU�HPSOHDGR�HQ�HO�FHQWUR�QDFLRQDO�GH�UHIHUHQFLD��,QVWLWXWR�GH�6DOXG�&DUORV�

,,,��,6&,,,��� /RV�UHVXOWDGRV�IXHURQ�ORV�VLJXLHQWHV�

9,$685(�6$56�&R9���5HDO�7LPH�
3&5�'HWHFWLRQ�.LW

0pWRGR�GH�GHWHFFLyQ�PROHFXODU

� � 7RWDO

� � � �

� � �� ��

7RWDO � �� ���

7DEOD����&RPSDUDWLYD�GH�UHVXOWDGRV�SDUD�6$56�&R9���

$GHPiV��VH�UHDOL]y�RWUD�HYDOXDFLyQ�FOtQLFD�GHO�WHVW 9,$685(�6$56�&R9�� 5HDO�7LPH�3&5�'HWHFWLRQ�.LW�FRQ����IURWLV

RURIDUtQJHRV�DUWLILFLDOHV�UHFROHFWDGRV�HQ�PHGLRV�GH�WUDQVSRUWH�YLUDO��970���6H�FRQWDPLQDURQ����IURWLV RURIDUtQJHRV�

QHJDWLYRV� FRQ� 51$ GH� OD� FHSD� +XPDQ� �����Q&R9� %HWD&R9�*HUPDQ\�%DY3DW������� S���� \� SRU� RWUR� ODGR� VH�

FRQWDPLQDURQ RWUDV� ���PXHVWUDV� QHJDWLYDV� FRQ�FRQFHQWUDFLRQHV FRQRFLGDV GH F'1$ PROGH GH�FDGD� GLDQD��

7RGDV�HOODV�IXHURQ DQDOL]DGDV D�FLHJDV��������PXHVWUDV�HQULTXHFLGDV�VH�GHWHFWDURQ�FRUUHFWDPHQWH�

/RV�UHVXOWDGRV�PXHVWUDQ�XQD�DOWD�VHQVLELOLGDG�\�HVSHFLILFLGDG�SDUD�GHWHFWDU�6$56�&R9���XWLOL]DQGR 9,$685(�6$56�

&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�

����� 6HQVLELOLGDG�DQDOLWLFD�

9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�WLHQH�XQ�OtPLWH�GH�GHWHFFLyQ�GH����FRSLDV�GH�51$�SRU�UHDFFLyQ�

SDUD�ORV�JHQHV 25)�DE \�1 �)LJXUDV � \����
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)LJXUD� ���'LOXFLRQHV� VHULDGDV� GH�XQ�HVWiQGDU� GHO� JHQ�25)�DE ��������FRSLDV�UHDFFLyQ��� ([SHULPHQWR� UHDOL]DGR�HQ�HO� HTXLSR�%LR�5DG�&);����

5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP��FDQDO�)$0��

)LJXUD����'LOXFLRQHV�VHULDGDV�GH�XQ�HVWiQGDU�GHO�JHQ�1 ��������FRSLDV�UHDFFLyQ���([SHULPHQWR�UHDOL]DGR�HQ�HO�HTXLSR�%LR�5DG�&);����5HDO�7LPH�

3&5�'HWHFWLRQ�6\VWHP��FDQDO�52;��

����� (VSHFLILFLGDG�DQDOtWLFD

/D� HVSHFLILFLGDG� GHO� HQVD\R� GHO� 6$56�&R9��� IXH� FRQILUPDGD� SUREDQGR� XQ� SDQHO� FRPSXHVWR� SRU� GLIHUHQWHV�

PLFURRUJDQLVPRV� TXH� UHSUHVHQWDQ� ORV� SDWyJHQRV� UHVSLUDWRULRV� PiV� FRPXQHV�� 1R� VH� GHWHFWDURQ� UHDFFLRQHV�

FUX]DGDV� FRQ� QLQJXQR� GH� ORV� VLJXLHQWHV� PLFURRUJDQLVPRV� WHVWDGRV�� H[FHSWR� FRQ� ORV� SDWyJHQRV� GLDQD� TXH�

GHWHFWD�FDGD�HQVD\R�
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3UXHED�GH�UHDFWLYLGDG�FUX]DGD

%RUGHWHOOD�SHUWXVVLV � 6WUHSWRFRFFXV�SQHXPRQLDH�=��� �
9LUXV�,QIOXHQ]D�$�$QKXL��������

�+�1���
�

%RUGHWHOOD�SDUDSHUWXVVLV � 6WDSK\ORFRFFXV�DXUHXV�VXEVS��DXUHXV � 9LUXV�,QIOXHQ]D %�%ULVEDQH��������� �
%RUGHWHOOD�KROPHVLL � 0RUD[HOOD�FDWDUUKDOLV � 9LUXV�,QIOXHQ]D�%�)ORULGD������� �

%RUGHWHOOD�EURQFKLVHSWLFD �
0\FREDFWHULXP�WXEHUFXORVLV�QRW�

ULIDPSLQ�UHVLVWDQW
� 9LUXV�,QIOXHQ]D�%�3KXNHW����������� �

+DHPRSKLOXV�LQIOXHQ]DH�
0LQQ$

� 3QHXPRF\WLV�MLURYHFLL �
9LUXV 3DUDLQIOXHQ]D�KXPDQRV���������

\��
�

&KODP\GLD�FDYLDH �
9LUXV�,QIOXHQ]D�$�1HZ�
&DOHGRQLD�������+�1��

�
9LUXV�PHWDSQHXPRYLUXV�KXPDQR�$�

\�%
�

&KODP\GLD�SVLWWDFL�
JHQRW\SHV�$�DQG�&

�
9LUXV�,QIOXHQ]D�

$�&DOLIRUQLD��������+�1��
� 9LUXV�UKLQRYLUXV�KXPDQR�WLSR�& �

&KODP\GRSKLOD�SQHXPRQLDH�
&0��

�
9LUXV�,QIOXHQ]D�$�0LFKLJLDQ���������

�+�1��SGP��
�

$GHQRYLUXV�7LSR �������������������\�
��

�

/HJLRQHOOD�ER]HPDQLL �
9LUXV�,QIOXHQ]D�

$�6LQJDSRUH�*3����������
�+�1��SGP��

� %RFDYLUXV KXPDQR� �

/HJLRQHOOD�PLFGDGHL � 9LUXV ,QIOXHQ]D�$�3HUWK���������+�1�� �
9LUXV�5HVSLUDWRULR�6LQFLWLDO��956��$�\�

%
�

/HJLRQHOOD�GXPRIILL �
9LUXV�,QIOXHQ]D�$�7K�ULQJHQ��������

�+�1��
�

&RURQDYLUXV�KXPDQR����(��2&����
1/���DQG�+.8�

�

/HJLRQHOOD�SQHXPRSKLOD �
9LUXV�,QIOXHQ]D�

$�6ZLW]HUODQG���������������+�1��
� &RURQDYLUXV�0(56 �

/HJLRQHOOD�ORQJEHDFKH �
9LUXV�,QIOXHQ]D�$�+RQJ�
.RQJ�����������+�1��

�
6$56�&RURQDYLUXV
6WUDLQ�)UDQNIXUW��

�

0\FRSODVPD�SQHXPRQLDH �
9LUXV�,QIOXHQ]D�$�'(�

6+�5HLKHUHQWH�$5������������+�1��
�

7DEOD����0LFURRUJDQLVPRV�SDWyJHQRV�GH�UHIHUHQFLD�XWLOL]DGRV�HQ�HVWH�HVWXGLR�

����� 5HDFWLYLGDG�DQDOtWLFD

/D�UHDFWLYLGDG�GH�9,$685(�6$56�&R9���5HDO�7LPH�3&5�'HWHFWLRQ�.LW�VH�HYDOXy�IUHQWH�D�51$�H[WUDtGR�D�SDUWLU�GHO�

YLUXV�+XPDQ������Q&R9�FHSD�%HWD&R9�*HUPDQ\�%DY3DW�������S���PRVWUDQGR�XQ�UHVXOWDGR�SRVLWLYR�

��� %LEOLRJUDSK\�%LEOLRJUDItD

�� &HQWHUV� RI� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� �&'&��� ����� 1RYHO� &RURQDYLUXV�� 6\PSWRPV�� $YDLODEOH� IURP�

KWWSV���ZZZ�FGF�JRY�FRURQDYLUXV������QFRY�DERXW�V\PSWRPV�KWPO $FFHVVHG�)HEUXDU\�������

�� &KHQ�1� HW� DO��� (SLGHPLRORJLFDO� DQG�&OLQLFDO�&KDUDFWHULVWLFV� RI� ���&DVHV� RI� �����1RYHO�&RURQDYLUXV� ������

Q&R9��3QHXPRQLD�LQ�:XKDQ��&KLQD��7KH�/DQFHW������� '2,����������6���������������������

�� +XDQJ�� &� HW� DO�� &OLQLFDO� IHDWXUHV� RI� SDWLHQWV� LQIHFWHG� ZLWK� ����� QRYHO� FRURQDYLUXV� LQ� :XKDQ�� &KLQD�� 7KH�

/DQFHW������� '2, ����������6���������������������

�� /X� 5� HW� DO�� *HQRPLF� FKDUDFWHULVDWLRQ� DQG� HSLGHPLRORJ\� RI� ����� QRYHO� FRURQDYLUXV�� LPSOLFDWLRQV� IRU� YLUXV�

RULJLQV�DQG�UHFHSWRU�ELQGLQJ��7KH�/DQFHW������� '2, ����������6���������������������

�� 5RWKH� &� HW� DO�� 7UDQVPLVVLRQ RI� �����Q&R9 ,QIHFWLRQ� IURP� DQ� $V\PSWRPDWLF� &RQWDFW� LQ� *HUPDQ\�� 1HZ�

(QJODQG�-RXUQDO�RI�0HGLFLQH��������'2, ����������1(-0F��������

�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� *OREDO� 6XUYHLOODQFH� IRU� KXPDQ� LQIHFWLRQ� ZLWK� QRYHO� FRURQDYLUXV� ������Q&R9���

,QWHULP� JXLGDQFH� Y��� ��� -DQXDU\� ������ $YDLODEOH� IURP� KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�GHWDLO�JOREDO�

VXUYHLOODQFH�IRU�KXPDQ�LQIHFWLRQ�ZLWK�QRYHO�FRURQDYLUXV�������QFRY� $FFHVVHG�)HEUXDU\������
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�� :RUOG�+HDOWK�2UJDQL]DWLRQ��/DERUDWRU\�WHVWLQJ�IRU������QRYHO�FRURQDYLUXV�������Q&R9�� LQ�VXVSHFWHG�KXPDQ�

FDVHV��,QWHULP�JXLGDQFH����-DQXDU\�������$YDLODEOH�IURP�KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�GHWDLO�ODERUDWRU\�

WHVWLQJ�IRU������QRYHO�FRURQDYLUXV�LQ�VXVSHFWHG�KXPDQ�FDVHV��������� $FFHVVHG�)HEUXDU\������

�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 0(56� VLWXDWLRQ� XSGDWH�� 'HFHPEHU� ������ $YDLODEOH� IURP�

KWWS���DSSOLFDWLRQV�HPUR�ZKR�LQW�GRFV�(0&65���(�SGI"XD �	XD � $FFHVVHG�)HEUXDU\������

�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 1RYHO� &RURQDYLUXV������Q&R9��� 6LWXDWLRQ� 5HSRUW� ² ���� 'DWD� DV� UHSRUWHG� E\� ��

)HEUXDU\� ������ $YDLODEOH� IURP� KWWSV���ZZZ�ZKR�LQW�GRFV�GHIDXOW�VRXUFH�FRURQDYLUXVH�VLWXDWLRQ�

UHSRUWV����������VLWUHS����QFRY�SGI"VIYUVQ I�������B� $FFHVVHG�)HEUXDU\������

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��1RYHO�&RURQDYLUXV�������Q&R9��WHFKQLFDO�JXLGDQFH��/DERUDWRU\�WHVWLQJ�IRU������

Q&R9 LQ� KXPDQV�� $YDLODEOH� IURP� KWWSV���ZZZ�ZKR�LQW�HPHUJHQFLHV�GLVHDVHV�QRYHO�FRURQDYLUXV�

�����WHFKQLFDO�JXLGDQFH�ODERUDWRU\�JXLGDQFH $FFHVVHG�)HEUXDU\������

��� =KX� 1� HW� DO�� $� QRYHO� FRURQDYLUXV� IURP� SDWLHQWV�ZLWK� SQHXPRQLD� LQ� &KLQD�� ������ 1HZ� (QJODQG� -RXUQDO� RI�

0HGLFLQH���������'2, ����������1(-0RD��������

��� 6\PEROV� IRU� ,9'� FRPSRQHQWV� DQG� UHDJHQWV�6tPERORV� SDUD� UHDFWLYRV� \�

SURGXFWRV�SDUD�GLDJQyVWLFR�LQ�YLWUR

,Q�YLWUR GLDJQRVWLF�
GHYLFH�

3URGXFWR�SDUD�
GLDJQyVWLFR�LQ�YLWUR�

.HHS�GU\

$OPDFHQDU�
HQ�OXJDU�VHFR

8VH�E\

)HFKD�GH�
FDGXFLGDG

0DQXIDFWXUHU

)DEULFDQWH

%DWFK�FRGH

1~PHUR�GH�ORWH

&RQVXOW�LQVWUXFWLRQV�
IRU�XVH�

&RQVXOWDU�ODV�
LQVWUXFFLRQHV�GH�
XVR

7HPSHUDWXUH�
OLPLWDWLRQ

/LPLWDFLyQ� GH�
WHPSHUDWXUD

&RQWDLQV�
VXIILFLHQW�IRU�
�Q!�WHVW

&RQWLHQH��Q!�
WHVW

',/

6DPSOH�
GLOXHQW

'LOX\HQWH�GH�
PXHVWUD

&DWDORJXH�
QXPEHU

1~PHUR�GH�
UHIHUHQFLD
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&203$7,%,/,'$'�'(�/26�(48,326�$�7,(032�5($/�0É6�&2081(6�

/DV� WLUDV� GH� EDMR� SHUILO� SXHGHQ� XVDUVH� HQ� WRGRV� ORV� WHUPRFLFODGRUHV� HTXLSDGRV� FRQ� XQ� EORTXH� GH� SHUILO� EDMR��

FRPR�ORV�VLVWHPDV�OLVWDGRV�HQ�OD�WDEOD�$����/DV�WLUDV�GH�SHUILO�DOWR�SXHGHQ�XVDUVH�HQ�WRGRV�ORV�WHUPRFLFODGRUHV�3&5�

HTXLSDGRV� FRQ� EORTXH� GH� SHUILO� DOWR� R� QRUPDO� �KLJK�SURILOH��� FRPR� ORV� VLVWHPDV� OLVWDGRV� HQ� OD� WDEOD� $���� 6L� QR�

HQFXHQWUD�VX�WHUPRFLFODGRU�HQ OD�VLJXLHQWH�OLVWD��SRU�IDYRU�SyQJDVH�HQ�FRQWDFWR�FRQ�VX�SURYHHGRU�

7DEOD�$���7(502&,&/$'25(6�&21�%/248(�'(�%$-2�3(5),/ 7DEOD�$���7(502&,&/$'25(6�&21�%/248(�'(�3(5),/�$/72

)DEULFDQWH 0RGHOR )DEULFDQWH 0RGHOR

$JLOHQW�7HFKQRORJLHV $ULD0[�$ULD'[�5HDO�7LPH�3&5�6\VWHP $EERWW $EERWW�P�����5HDO7LPH�6\VWHP

$SSOLHG�%LRV\VWHPV �����)DVW�5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV �����5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV �����)DVW�'[�5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV �����5HDO�7LPH�3&5�6\VWHP

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����.�)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV �����+7�5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV $%,�35,60���������

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO�)DVW $SSOLHG�%LRV\VWHPV $%,�35,60���������

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)DVW�5HDO�7LPH�3&5�
6\VWHP����

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����.�)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)DVW�5HDO�7LPH�3&5�
6\VWHP

$SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 6WHS2QH�3OXV��5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����)OH[����ZHOO

$SSOLHG�%LRV\VWHPV 6WHS2QH��5HDO�7LPH�3&5�6\VWHP���� $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����5HDO�7LPH�3&5�6\VWHP����

$SSOLHG�%LRV\VWHPV 9LL$����)DVW�5HDO�7LPH�3&5�6\VWHP $SSOLHG�%LRV\VWHPV 4XDQW6WXGLR����5HDO�7LPH�3&5�6\VWHP

%,21((5 ([LF\FOHU���� $SSOLHG�%LRV\VWHPV 9LL$����5HDO�7LPH�3&5�6\VWHP

%LR�5DG
&);��70���&);��70�,9' 5HDO�7LPH�3&5�

'HWHFWLRQ�6\VWHP
$QDO\WLN�-HQD�%LRPHWUD 72SWLFDO

%LR�5DG
0LQL�2SWLFRQ70 5HDO�7LPH�3&5�'HWHFWLRQ�

6\VWHP����
$QDO\WLN�-HQD�%LRPHWUD T72:(5����

&HSKHLG 6PDUW&\FOHU����� %,21((5 ([LF\FOHU����

4LDJHQ 5RWRU�*HQH��4��� %LR�5DG
&);��70���&);��70�,9' 5HDO�7LPH�3&5�'HWHFWLRQ�

6\VWHP

5RFKH /LJKW&\FOHU������5HDO�7LPH�3&5�6\VWHP���� %LR�5DG L&\FOHU��L470 5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP

5RFKH /LJKW&\FOHU�����5HDO�7LPH�3&5�6\VWHP���� %LR�5DG L&\FOHU��L470��5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP

5RFKH &REDV�]����$QDO\]HU ��� %LR�5DG 0\L470 5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP����

%LR�5DG 0\L470��5HDO�7LPH�3&5�'HWHFWLRQ�6\VWHP����

&HSKHLG 6PDUW&\FOHU����

'1$�7HFKQRORJ\ '7SULPH�5HDO�WLPH�'HWHFWLRQ�7KHUPDO�&\FOHU����

'1$�7HFKQRORJ\ '7OLWH�5HDO�7LPH�3&5�6\VWHP����

(SSHQGRUI 0DVWHUF\FOHU70HS�UHDOSOH[

4LDJHQ 5RWRU�*HQH��4���

6WUDWDJHQH���$JLOHQW�
7HFKQRORJLHV

0[����3��5HDO�7LPH�3&5�6\VWHP

6WUDWDJHQH���$JLOHQW�
7HFKQRORJLHV

0[����3��5HDO�7LPH�3&5�6\VWHP

7DEOD�$��$���(TXLSRV�FRPSDWLEOHV�GH�3&5�D�WLHPSR�UHDO�PiV�FRPXQHV�

���6HOHFFLRQDU�5DPS�6SHHG�´6WDQGDUGµ�
���9HU� $QH[R� �� SDUD� OD� FRQILJXUDFLyQ� GH� ORV� YDORUHV� GH�
H[SRVLFLyQ�
���(O� SURGXFWR� VH�GHEH� UHFRQVWLWXLU� VLJXLHQGR�HO� SURFHGLPLHQWR�
DGHFXDGR��YHU�3URFHGLPLHQWR�GHO� WHVW��\�WUDQVYDVDU�D�ORV�WXERV�
HVSHFtILFRV�5RWRU�*HQH��4�R�6PDUW&\FOHU��
���6H�QHFHVLWD�XQ�VRSRUWH�HVSHFLDO�TXH�DMXVWH�FRQ�HVWRV�HTXLSRV�
5RFKH�GH�3&5�D�WLHPSR�UHDO�
���1R�OHFWXUD�HQ�FDQDO�&\��
���/HFWXUD�VROR�HQ�FDQDOHV�)$0�\�+(;�
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/RV�FDQDOHV�GH�IOXRUHVFHQFLD�GH�DOJXQRV�GH�ORV�WHUPRFLFODGRUHV�D�WLHPSR�UHDO�PiV�FRPXQHV�VH�HVSHFLILFDQ�HQ�OD�

7DEOD�$���

7(502&,&/$'25(6�$�
7,(032�5($/

&$1$/�
9,$685(

&$1$/�'(�
'(7(&&,Ð1

2%6(59$&,21(6

%LR�5DG�&);���

)$0 )$0 $OJXQRV�SRFLOORV�SXHGHQ�WHQHU�XQD�GHULYD�DQRUPDO�GH�OD�IOXRUHVFHQFLD�GXUDQWH�
ORV�FLFORV�LQLFLDOHV�GH�OD�FDUUHUD��GDQGR�OXJDU�D�XQD�OtQHD�DVFHQGHQWH�QR�

VLJPRLGHD��6L�YH�HVWH�HIHFWR��HQ�HO�PHQ~�6HWWLQJ��VHOHFFLRQH�OD�RSFLyQ�$SSO\�
)OXRUHVFHQFH�'ULIW�&RUUHFWLRQ�GHQWUR�GH�%DVHOLQH�6HWWLQJV�SDUD FRUUHJLUOR�

+(; +(;

52; 52;

&\� &\�

$%,�����
$SSOLHG�%LRV\VWHPV

)$0 )$0 2SFLyQ�GHO�FRQWURO�SDVLYR�52;�GHVDFWLYDGD��$OJXQRV�SRFLOORV�SXHGHQ�WHQHU�XQD�
GHULYD�DQRUPDO�GH�OD�IOXRUHVFHQFLD�GXUDQWH�ORV�FLFORV�LQLFLDOHV�GH�OD�FDUUHUD��

GDQGR�OXJDU�D�XQD�OtQHD�DVFHQGHQWH�QR�VLJPRLGHD��6L�YH�HVWH�HIHFWR��SRU�IDYRU�
PRGLILTXH�OD�OtQHD�EDVH��%DVHOLQH���6HOHFFLRQH�ORV�YDORUHV�SDUD�6WDUW�&\FOH�\�(QG�
&\FOH�GH�IRUPD�TXH�OD�OtQHD�EDVH�WHUPLQH�DQWHV�GH�FRPLHQ]R�OD�GHWHFFLyQ�GH�

XQ�DXPHQWR�VLJQLILFDWLYR�GH�OD�IOXRUHVFHQFLD�

+(; 9,&

52; 52;

&\� &\�

5RFKH�
/LJKWF\FOHU����,,

)$0 �������

6H�UHTXLHUH�FRPSHQVDFLyQ�GH�FRORU
+(; �������
52; �������
&\� �������

6PDUWF\FOHU�
&HSKHLG

)$0 &KDQQHO��
+(; &KDQQHO��
52; &KDQQHO��
&\� &KDQQHO��

$EERWW�P����UW

)$0 )$0
+(; 9,&
52; 52;
&\� &\�

0[����370

0[�����370

6WUDWDJHQH

)$0 )$0

2SFLyQ�GHO�FRQWURO�SDVLYR�52;�GHVDFWLYDGD+(; 9,&
52; 52;
&\� &\�

$ULD0[
$JLOHQW

)$0 )$0
+(; +(;
52; 52;
&\� &\�

5RWRU�*HQH�4
4LDJHQ

)$0 *UHHQ
'XUDQWH�OD�FRQILJXUDFLyQ�GH�ORV�FDQDOHV��&KDQQHO�6HWXS���SUHVLRQH�HO�ERWyQ�

�*DLQ�2SWLPLVDWLRQ��\�GHVSXpV�YD\D�D��2SWLPLVH�$FTXDULQJ���/D�IOXRUHVFHQFLD�GHO�
DSDUWDGR�7DUJHW�6DPSOH�5DQJH�WLHQH�TXH�HVWDU�HQWUH���\����),�SDUD�FDGD�FDQDO��

$GHPiV��PDUTXH�OD�RSFLyQ��3HUIRUP�2SWLPLVDWLRQ�%HIRUH��VW�$FTXLVLWLRQ��

+(; <HOORZ

52; 2UDQJH

&\� 5HG

0LF�5HDO�7LPH�3&5�
&\FOHU�
EPV

)$0 *UHHQ (Q�HO�PHQ~�´5XQ�3URILOHµ��LQWURGX]FD�ORV�SDUiPHWURV�FRUUHFWRV�SDUD�´7HPSHUDWXUH�
&RQWUROµ��6WDQGDUG�7$4��Y�����9ROXPH�����XO��\�HO�SURWRFROR�WpUPLFR�DSURSLDGR��
(Q�OD�YHQWDQD�´&\FOLQJµ��VHOHFFLRQH�OD�RSFLyQ�´$FTXLUH�RQµ�SDUD�WRGRV�ORV�

FDQDOHV�KDFLHQGR�FOLFN�VREUH�HOORV��8WLOLFH�ORV�YDORUHV�GH�´*DLQµ�TXH�DSDUHFHQ�
SRU�GHIHFWR�SDUD�FDGD�FDQDO��*UHHQ� ����<HOORZ� �����2UDQJH� �����5HG� �����

+(; <HOORZ

52; 2UDQJH

&\� 5HG

([LF\FOHU����
%,21((5�

)$0 )$0
+(; -2(
52; 52;
&\� &\�

7DEOD�$���&DQDOHV�GH�GHWHFFLyQ�GH�IOXRUHVFHQFLD�GH�GLIHUHQWHV�HTXLSRV�GH�3&5�D�7LHPSR�5HDO
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/RV� SDUiPHWURV� GH� H[SRVLFLyQ� GH� DOJXQRV� WHUPRFLFODGRUHV� GHEHQ� DMXVWDUVH� SDUD� VX� DGHFXDFLyQ� \� FRUUHFWR�

IXQFLRQDPLHQWR� FRQ� ORV� WHVW� ´9,$685(� 5HDO� 7LPH� 3&5� 'HWHFWLRQ� .LWVµ�� (VWH� HQVD\R� KD� VLGR� YDOLGDGR� FRQ� ORV�

VLJXLHQWHV�YDORUHV�GH�H[SRVLFLyQ�

� '7SULPH�5HDO�WLPH�'HWHFWLRQ�7KHUPDO�&\FOHU��'1$�7HFKQRORJ\���FDQDO�)$0�����
��FDQDO�+(;�� ������FDQDO�52;��

�����\�FDQDO�&\��������

� '7OLWH�5HDO�7LPH�3&5�6\VWHP��'1$�7HFKQRORJ\���FDQDO�)$0�������FDQDO�+(;�� �����FDQDO�52;�� ����\�FDQDO�&\��²

����


6L�HO�UHVXOWDGR�HQ�HO�FDQDO�)$0�QR�HV�HO�HVSHUDGR��QR�KD\�DPSOLILFDFLRQHV�R�VH�REVHUYD�HOHYDGR�UXLGR�GH�IRQGR��

SRU�IDYRU��EDMH�ORV�YDORUHV�GH�H[SRVLFLyQ�LQGLFDGRV�DQWHULRUPHQWH�KDVWD�����

)R
U�L
QI
RU
P
DW
LRQ

�S
XU
SR
VH
V�R

QO\



,8�1&2���HQHV�����UHY���

��

x &);��DQG�,4���DUH�UHJLVWHUHG�WUDGHPDUNV�RI�%LR�5DG�/DERUDWRULHV�

x $%,���4XDQW6WXGLR���6WHS2QH3OXV� DQG�9LL$��DUH�UHJLVWHUHG�WUDGHPDUNV�RI�7KHUPR�)LVKHU�6FLHQWLILF�,QF�

x /LJKW&\FOHU��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�5RFKH�

x 0[����3���0[������DQG�$ULD0[�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�$JLOHQW�7HFKQRORJLHV�

x 0DVWHUF\FOHU��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�(SSHQGRUI�

x 5RWRU�*HQH�4�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�4LDJHQ�

x 6PDUW&\FOHU��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�&HSKHLG�

5HYLVLRQ��0DUFK ����
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