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�� 3URI�GU�LQJ��9DVLOH�,$1&8
�� 3URI�GU�LQJ��0LUFHD�0��5�'8/(6&8
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&21)(5(1�,$5,���5($'(56��$662&,$7(�352)(66256�
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�� ù�O�GU�LQJ��&ODXGLD�0$5�,ù
$6,67(1�,���$66,67$176

�� $VLVW�HF��$QFD�&2167$17,1(6&8�'2%5$
�� $VLVW�LQJ��0LKDHOD�5$'8��VWDJLX�GH�GRFWRUDW�OD���3K�'��VWDJH�DW�8QLYHUVLW\

RI�$NURQ��2+��86$������������
35(3$5$725,���-81,25�$66,67$176
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����� 3(5621$/�'(�&(5&(7$5(���5(6($5&+�67$))
&(5&(7�725,���5(6($5&+(56

�� GU��LQJ��=ROWiQ�.29È&6��FHUFHW�WRU�SULQFLSDO�JU� ,����VHQLRU�VFLHQWLILF�UHVHDUFKHU
'2&725$1=,�&8�)5(&9(1�����)8//�7,0(�3+�'��678'(176

�� LQJ��9DVLOH�%$5=� GLQ�QRLHPEULH������ �� IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF� �
6XSHUYLVRU��3URI�GU�LQJ��.��%LUy�

�� LQJ��)ORULQ�/$=$� GLQ�QRLHPEULH��������IURP�1RYHPEHU�������&RQGXF�WRUL�úWLLQ LILFL�vQ
FR�WXWHO� ��&R�VXSHUYLVRUV��3URI�GU�LQJ��0�0� 5�GXOHVFX úL � DQG�3URI��*� &KDPSHQRLV
GH�OD���IURP�8QLYHUVLWp�GH�3RLWLHUV��)UDQ D���)UDQFH��

�� LQJ��$OLQ�'UDJRPLU�323$1� GLQ�QRLHPEULH�������� IURP�1RYHPEHU�������&RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��,�$��9LRUHO�

�� LQJ�� *DEULHO� 2FWDYLDQ� &,08&$� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� �����
&RQGXF�WRUL� úWLLQ LILFL� vQ� FR�WXWHO� �� &R�VXSHUYLVRUV�� 3URI�GU�LQJ� 0�0� 5�GXOHVFX úL� �
DQG� 3URI�� %� 5RE\QV GH� OD� �� IURP� WKH� eFROH� GHV� +DXWHV� (WXGH� ,QGXVWULHOOHV�
8QLYHUVLWp�&DWKROLTXH�GH�/LOOH��)UDQ D���)UDQFH��

�� LQJ�� -HQ� %DUQD� '2%$,� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� ������ &RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��.��%LUy�

�� LQJ��'DQLHO� )2'25($1� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� ������ &RQGXF�WRUL
úWLLQ LILFL�vQ�FR�WXWHO� ��&R�VXSHUYLVRUV��3URI�GU�LQJ��,�$��9LRUHO úL� ��DQG�3URI��$� 0LUDRXL
GH�OD���IURP�8QLYHUVLWp�GH�7HFKQRORJLH�%HOIRUW�0RQWEHOLDUG �)UDQ D���)UDQFH��

�� LQJ��6DQGRU�.,66� GLQ�QRLHPEULH������ �� IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF� �
6XSHUYLVRU��3URI�GU�LQJ��9� ,DQFX�

�� LQJ�� $GLQD� 0DULDQD� 0817($1� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� �����
&RQGXF�WRU�úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��0�0� 5�GXOHVFX�

�� LQJ��&ULVWLDQ�ù7(�� GLQ�QRLHPEULH��������IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF��
6XSHUYLVRU��3URI�GU�LQJ��,�$� 9LRUHO�

��� LQJ�� 0LUFHD� *870$1� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� ������ &RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��,�$� 9LRUHO�

��� LQJ� 9DVLOLFD�0DULD� ,$1&8� GLQ�QRLHPEULH������ �� IURP�1RYHPEHU� ������&RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��,�$� 9LRUHO�

��� LQJ�� 7LEHULX� 02/'29$1� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� ������ &RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��0�0� 5�GXOHVFX�

��� LQJ�� 'DQ�&ULVWLDQ� 323$�� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� ������ &RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��9� ,DQFX�

��� LQJ��&LSULDQ�ù,021��GLQ�QRLHPEULH��������IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF��
6XSHUYLVRU��3URI�GU�LQJ��0�0� 5�GXOHVFX�

��� LQJ�� ,RDQD�&RUQHOLD�9(6(� GLQ� QRLHPEULH� ����� �� IURP�1RYHPEHU� ������&RQGXF�WRU
úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��0�0� 5�GXOHVFX

��� LQJ�� %RJGDQ�,RQX 7�7�5$18� GLQ� QRLHPEULH� ����� �� IURP� 1RYHPEHU� �����
&RQGXF�WRU�úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��,�$� 9LRUHO�

��� LQJ��/LOLDQD�9,&2/��GLQ�QRLHPEULH��������IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF��
6XSHUYLVRU��3URI�GU�LQJ��,�$� 9LRUHO�
���� &$'5(�','$&7,&( $62&,$7(���$662&,$7(�7($&+,1*�67$))
±
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�� 35,1&,3$/(/(�'27�5,�$/(�&$7('5(,
7RDWH�GRW�ULOH�FDWHGUHL�IDF�SDUWH�GLQ�&HQWUXO�GH�H[FHOHQ � úWLLQ LILF���GH�FHUFHWDUH�vQ
PDúLQL�úL�DF LRQ�UL� HOHFWULFH�±�0$(±&OXM��8QLYHUVLWDWHD�7HKQLF� GLQ�&OXM�1DSRFD�
HYDOXDW�úL�UHFXQRVFXW�GH�F�WUH�&1&6,6��FHUWLILFDW�QU�����&&�%��������GLUHFWRU�FHQWUX
3URI�GU�LQJ��9DVLOH ,$1&8�
6SD LX�GH�ODERUDWRDUH RUJDQL]DW�SH�ODERUDWRDUH�GH�

± PDúLQL�HOHFWULFH�FODVLFH��6DOD��������P��
± VLVWHPH�HOHFWURPHFDQLFH��6DOD�������P��
± PLFURPRWRDUH��6DOD��D�����P��
± &$'����WHKQLF� GH�FDOFXO���6DOD��D�����P��
± &$'����WHKQLF� GH�FDOFXO���6DOD�������P���
± FHUFHWDUH�SHQWUX�GRFWRUDQ]L��6DOD��D�����P��

$FHVWH� ODERUDWRDUH� DX� WRDWH� GRW�ULOH� QHFHVDUH� UHDOL]�ULL� vQ� EXQH� FRQGL LL� D� RELHFWLYHORU
VWDELOLWH� vQ� SUH]HQWD� SURSXQHUH� GH� FRQWUDFW�� ÌQ� ODERUDWRDUH� VXQW� PRQWDWH� VWDQGXUL
H[SHULPHQWDOH� FX� WUDQVIRUPDWRDUH�� PDúLQL� HOHFWULFH� GH� LQGXF LH�� VLQFURQH� FODVLFH�� GH
FXUHQW�FRQWLQXX��FX�PDJQH L�SHUPDQHQ L�úL�VSHFLDOH��HWF��$FHVWH�VWDQGXUL�SRW�IL�DOLPHQWDWH
GH�OD�WDEORXUL�GH�IRU ��FDUH�SRW�IXUQL]D�WHQVLXQLOH�

x GH�F�D��WULID]DW� �������9����+]
x GH�F�D��WULID]DW� YDULDELO� vQWUH�OLPLWHOH��·���9�����+]
x GH�F�F��GH����9�úL����9
x GH�F�F��YDULDELO� vQWUH�OLPLWHOH���·���9�

6WDQGXULOH� VXQW�HFKLSDWH� FX�VLVWHPH�PRGHUQH�GH�P�VXU� JHQHUDOH�� FDUH� WRDWH� FXSULQG
VLVWHPH� GH� DFKL]L LH� GH� GDWH�� VLVWHPH� GH� FRQGL LRQDUH� GH� VHPQDO� úL� WUDGXFWRDUH� GH
WHQVLXQH�úL�FXUHQW�FX�VHSDUDUH�JDOYDQLF��
/DERUDWRDUHOH�VXQW�GRWDWH�FX�XUP�WRDUHOH�HFKLSDPHQWH�
6LVWHPH�GH�P�VXU��

± $QVDPEOX�GH�P�VXU� FX�WUDGXFWRU�GH�FXSOX��7UDGXFWRU�GH�FXSOX��XQLWDWH�GH�ED]�
��������$(�)�*5���HOHPHQW�GH�P�VXU� LQWHUVFKLPEDELO���������$(����0�ULPH���
��������$(�����0�ULPH������������$(�����*5���VLVWHP�GH�P�VXU� VWDQGDUG�����
)�������'U��6WHLJHU�0RKLOR�	�&R��*PE+�

± 7UDGXFWRU�LQFUHPHQWDO�GH�SR]L LH �6LHPHQV�
± $FFHOHURPHWUX�GH�WLSXO ���%��
± 0LFURIRQ�FX�FRQGHQVDWRU�GH�WLSXO����$���FX�SUHDPSOLILFDWRU�GH�WLSXO ���$��
± 6LVWHPH�GH�DFKL]L LL�GH�GDWH �1DWLRQDO�,QVWUXPHQWV�,QF��
± 2VFLORVFRS�GLJLWDO 7HNWURQL[�7'���
± 3HVWH� ���� GH� DSDUDWH� GH� P�VXU� DQDORJLFH� FODVLFH� �DPSHUPHWUH�� YROWPHWUH�

ZDWWPHWUH��IUHFYHQ PHWUH��WUXVH�WULID]DWH��FOHúWL�DPSHUPHWULFL�HWF��
± 3HVWH� ��� GH� DSDUDWH� GH� P�VXU� QRL� úL� SHUIRUPDQWH� �DSDUWH� GLJLWDOH� GH� P�VXU��

WXURPHWUH�GLJLWDOH�HWF���
&RQYHUWL]RDUH�GH�IUHFYHQ �

± 0,&520$67(5�,QWHJUDWHG�0,������ ����.:��6LHPHQV��FX�úL�I�U� ILOWUX�PRQWDW�SH
PRWRU

± $&6����FX�'7&��FRQWURO�GLUHFW�DO�FXSOXOXL��$%%�,QGXVWU\�2\�
± 0,&520$67(5��6LHPHQV�
± 6,029(57�0&��6LHPHQV�

5HGUHVRU�6,025(*�'&�0DVWHU�FX�PLFURSURFHVRU�SHQWUX�SDWUX�FDGUDQH �6LHPHQV�
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&RQWUROHU�SHQWUX�PRWRU�FX�UHOXFWDQ ��DXWRFRPXWDW� �650��(06�:;���(��(PDWURQ��FX
PRWRU�650��(06�99;����:������USP�

0RWLRQ�&RQWURO�.LW�0&.������7HFKQRVRIW� ED]DW�SH�SURFHVRUXO�GLJLWDO�GH�VHPQDOH��'63�
706���)������7H[DV�,QVWUXPHQWV�

&RQWUROHUH� ORJLFH� SURJUDPDELOH� �3/&�� 3URJUDPPDEOH� /RJLF� &RQWUROOHUV� GH� WLSXO
6,0$7,&� 6������� /2*2�� �6LHPHQV��� 6����� FX� PRGXOH� GH� H[WHQVLH� úL� LQWHUID �
3URILEXV��WRDWH�FX�DFFHVRULL�úL�VRIWXO�DGHFYDW

6LVWHP�GLVWULEXLW�GH�FRQWURO�LQGXVWULDO�)LHOG3RLQW�5HDO�7LPH
6LVWHP� GH� FRPXQLFD LL LQGXVWULDOH� I�U� ILU� �ZLUHOHVV�� 3RFNHW� 3&� 6KDUS� =DXUXV

6/����/LQX[��FX�DFFHVRULL
5HWURSURLHFWRDUH����EXF�
3URLHFWRU�PXOWLPHGLD�GH�WLSXO�03����� úL�0/���� �GH��0�
7HKQLF� GH�FDOFXO�

x 5H HDXD�� �&$'����GH�FDOFXODWRDUH�IRUPDW� GLQ�
± VHUYHU��FX�GRX� SURFHVRDUH�3HQWLXP�,,������+''�GH����������*%������0%�5$0�

&'����;��FX�DFFHV�OD�,17(51(7
± ��VWD LL�GH�OXFUX��FX�SURFHVRU�3HQWLXP�,,������+''�����*%�����0%�5$0�
± ��VWD LL�GH�OXFUX��FX�SURFHVRU�,17(/�&(/(521���������0%�6'5$0��+''����*%

6HDJDWH�
x 5H HDXD�� �&$'����GH�FDOFXODWRDUH�IRUPDW� GLQ�
± VHUYHU� �SURFHVRU�3HQWLXP�,,,������+''�GH��� *%������0%�5$0��&'����;��&'�

5:����;��FX�DFFHV�OD�,17(51(7
± ��VWD LL�GH�OXFUX��FX�SURFHVRDUH�3HQWLXP�,,,������+''����*%������0%�5$0�
± VFDQHU�6FDQ-HW�����&
± LPSULPDQW� ODVHU�+3�/DVHU-HW�����

x 1RWHERRN �ODSWRS��&203$4�3UHVDULR�����($��3UHVDULR������úL�$686�/����73�
x ��� FDOFXODWRDUH FRPSDWLELOH� ,%0�3&� �3HQWLXP� 00;�,,�� 3HQWLXP� 00;�,,,�

3HQWLXP�,,,�� *+]��3HQWLXP�3����� *+]��WRDWH�FX�DFFHV�OD�,17(51(7�
x LPSULPDQWH�+3�/DVHU-HW�������+3�,QN-HW �����&$121�6����
x VFDQHU�6FDQ-HW�����&

&RSLDWRU�;HUR[�����
3URJUDPH�FX�OLFHQ ��

± /$%:,(9 �L� �DFKL]L LL� GH� GDWH�� LQVWUXPHQWD LH� YLUWXDO��� VLPXODUH��� FX� 5HSRUW
*HQHUDWLRQ�7RRONLW�úL�,QWHUQHW�7RRONLW�

± 0$7/$% ����6LPXOLQN ��� �PHGLX� GH� FDOFXO� PDWHPDWLF� úL� WRROER[� SHQWUX
LPSOHPHQWDUHD�VLPXO�ULORU�UHJLPXULORU�GLQDPLFH�

± 0$7/$%�6XLWH��0$7/$%�������6,08/,1. ������6\PEROLF 0DWK�7RROER[� SHQWUX
��VWD LL�GH�OXFUX�

± 0DJ1HW ��� �SURJUDP� GH� FDOFXO� QXPHULF� DO� FkPSXOXL� HOHFWURPDJQHWLF� SHQWUX
SUREOHPH�SODQH��'�

± 0DJ1HW� ���� SHQWUX� �� VWD LL� GH� OXFUX�� FX� VROYHUHOH� �SURJUDPH� GH� UH]ROYDUH�
0DJQHWRVWDWLF�� 7LPH�+DUPRQLF�� 7UDQVLHQW� �� 0RWLRQ�� WRDWH� GHVWLQDWH� DWkW� SHQWUX
SUREOHPHOH�SODQ�SDUDOHOH��FkW�úL�SHQWUX�FHOH�D[LDO�VLPHWULFH��3DFKHWXO�GH�SURJUDPH
HVWH� FRPSOHWDW� GH� SURJUDPH� GHVWLQDWH� VFULHULL� ILúLHUHORU� GH� WLS� VFULSW�� SUHFXP� úL
SDUDPHWUL]�ULL�SUREOHPHORU�

± )/8;�'��YHUVLXQHD �������/LFHQ ��SHUPDQHQW� �FX�QXP�U�QHOLPLWDW�GH�QRGXUL��±
SHQWUX� FDOFXOXO� PDJQHWRVWDWLF�� PDJQHWRGLQDPLF�� HOHFWURGLQDPLF�� IHQRPHQH
WUDQ]LWRULL��FXSODUH�FX�FLUFXLWHOH�HOHFWULFH��PLúFDUH�OLQLDU���SHQWUX�3&�
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± )/8;�'��YHUVLXQHD �������/LFHQ ��SHUPDQHQW� �FX�QXP�U�QHOLPLWDW�GH�QRGXUL��±
SHQWUX�FDOFXOXO�PDJQHWRVWDWLF�vQ�VSD LX�

± (3/$1��YHUVLXQHD������ ,QWHUQDWLRQDO��VHUYLFH�SDFN��� �� OLFHQ H�SURIHVLRQDO����
OLFHQ H�6&���3URJUDP�&$'�JHQHUDO�GLQ�GRPHQLXO�SURLHFW�ULL� LQVWDOD LLORU�HOHFWULFH�úL
GH�DXWRPDWL]�UL

± 6,03/25(5�YHUVLXQHD���� �PHGLX�GH�PRGHODUH�úL�VLPXODUH���� OLFHQ H�QHOLPLWDWH�
SURJUDP�GHVWLQDW�VLPXO�ULL�VLVWHPHORU�GH�HOHFWURQLF� GH�SXWHUH�úL�DF LRQ�UL�HOHFWULFH�

± 67(3��0LFUR:LQ� ��� SHQWUX� IDPLOLD� GH� FRQWUROHUH� ORJLFH� SURJUDPDELOH� 0LFUR 6��
���

± 6RIWZDUH� 0LFUR:LQ���� 6����� úL� VRIWZDUH� /2*2� SHQWUX� FRQWUROHUHOH� ORJLFH
SURJUDPDELOH

'DWH�GHVSUH�GRWDUHD�ODERUDWRDUHORU�PDL�SXWH L�J�VL�SH�DGUHVD�
KWWS���XVHUV�XWFOXM�UR�aV]DERO�/DERUDWRU\�KWP�
0$,1�(48,30(17�2)�7+(�'(3$570(17
$OO�WKH�HTXLSPHQW�RI�WKH�'HSDUWPHQW�LV�SDUW�RI�WKH�&HQWUH�RI�([FHOOHQFH�IRU�6FLHQFH�DQG
5HVHDUFK�LQ�WKH�ILHOG�RI�HOHFWULFDO�PDFKLQHV�DQG�GULYHV��KHDG��9� ,$1&8���7KH�&HQWUH
RI�([FHOOHQFH�LV�UHFRJQLVHG�E\�WKH�1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO�RI�WKH�5RPDQLDQ
0LQLVWU\�RI�(GXFDWLRQ�
7KHUH�DUH���ODERUDWRULHV�LQ�WKH�'HSDUWPHQW�

x &ODVVLFDO�(OHFWULFDO�0DFKLQHV�/DERUDWRU\��5RRP��������P��
x (OHFWURPHFKDQLFDO�6\VWHPV�/DERUDWRU\��5RRP�������P��
x 6PDOO�0RWRUV�/DERUDWRU\��5RRP��D�����P��
x &$'��/DERUDWRU\��5RRP��D�����P��
x &$'��/DERUDWRU\��5RRP�������P��
x 5HVHDUFK�ODE�IRU�3K�'��VWXGHQWV�5RRP��D�����P��

(48,30(17�
3RZHU�VRXUFHV�

� 7KUHH�SKDVH�$&�PDLQV�RI���������9������.9$�����+]
� 9DULDEOH�WKUHH�SKDVH�$&�VRXUFH�RI�������9�����+]
� '&�JHQHUDWRUV�RI��������9��YDULDEOH�RXWSXW�������9������9
� 7KUHH�SKDVH�V\QFKURQRXV�JHQHUDWRU�RI����N:����������9�����+]
� )XOO�FRPPDQGHG�UHFWLILHUV�RI�������9�����$�

%HQFKHV�IRU�H[SHULPHQWDO�WHVWLQJ�RI�HOHFWULF�PDFKLQHV�ZLWK�
� 7UDQVIRUPHUV
� &ODVVLFDO�URWDWLRQDO�HOHFWULFDO�PDFKLQHV�RI�����N:��'&�PDFKLQHV��ZRXQGHG�URWRU

LQGXFWLRQ� PDFKLQHV�� VTXLUUHO� FDJH� URWRU� LQGXFWLRQ� PDFKLQH�� V\QFKURQRXV
PDFKLQHV�

� 6SHFLDO� HOHFWULF� PDFKLQHV� �VWHSSHU� PRWRUV�� WZR�SKDVH� LQGXFWLRQ� PDFKLQHV�
EUXVKOHVV�'&�PRWRUV��YDULDEOH�UHOXFWDQFH�PRWRUV��DQG�OLQHDU�PRWRUV��

0HDVXULQJ�V\VWHPV�
± 7RUTXH�WUDQVGXFHU�XQLW �'U��6WHLJHU�0RKLOR�	�&R��*PE+�
± ,QFUHPHQWDO�SRVLWLRQ�WUDQVGXFHU �6LHPHQV�
± $FFHOHURPHWHU����%��
± &RQGHQVRU�PLFURSKRQH����$���ZLWK�SUH�DPSOLILHU����$��
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± 'DWD�DFTXLVLWLRQ�6\VWHPV �1DWLRQDO�,QVWUXPHQWV�,QF��
± 'LJLWDO�RVFLOORVFRSH�7HNWURQL[�7'���
± 2YHU� ���� GH� FODVVLFDO� DQDORJXH� PHDVXULQJ� LQVWUXPHQWV� �DPPHWHUV�� YROWPHWHUV�

ZDWWPHWHUV��IUHTXHQF\�PHWHUV�HWF��
± 2YHU����QHZ�KLJK�SHUIRUPDQFH�GLJLWDO�PHDVXULQJ�LQVWUXPHQWV�

)UHTXHQF\�FRQYHUWHUV�
± 0,&520$67(5�,QWHJUDWHG�0,������ ��� .:��6LHPHQV�
± $&6����±�ZLWK�'LUHFW�7RUTXH�&RQWURO��$%%�,QGXVWU\�2\�
± 0,&520$67(5��6LHPHQV�
± 6,029(57�0&��6LHPHQV�

5HFWLILHU��6,025(*�'&�0DVWHU�IRU���TXDGUDQW�RSHUDWLRQ��6LHPHQV�
6ZLWFKHG�5HOXFWDQFH�0RWRU� �650��ZLWK� LWV� FRQWUROOHU��(06�:;� ��(� �(PDWURQ�� ZLWK

650��(06�99;�����:������USP�
0&.����� PRWLRQ� FRQWURO� NLW �7HFKQRVRIW�� EDVHG� RQ� WKH� 7H[DV� ,QVWUXPHQWV

706���)�����'63�FRQWUROOHU�
3URJUDPPDEOH�/RJLF�&RQWUROOHUV �3/&V�� 6,0$7,&�6�������/2*2���6LHPHQV�� 6�����

ZLWK�H[WHQVLRQV��3URILEXV LQWHUIDFH��DFFHVVRULHV��HWF�
)LHOG3RLQW�UHDO�WLPH�GLVWULEXWHG�LQGXVWULDO�FRQWURO�V\VWHPV��1DWLRQDO�,QVWUXPHQWV�
:LUHOHVV� LQGXVWULDO� FRPPXQLFDWLRQ�V\VWHPV 3RFNHW�3&�6KDUS�=DXUXV�6/����/LQX[�

ZLWK�DFFHVVRULHV
5HWURSURMHFWRUV
0XOWLPHGLD�3URMHFWRUV��03����� DQG�0/���� ��0�
&RPSXWHUV�

x &RPSXWHU�QHWZRUN�� �&$'����FRPSRVHG�RI�
± VHUYHU��KDYLQJ���3HQWLXP�,,�����SURFHVVRUV���������� *%�+''������0%�5$0��&'

���;���FRQQHFWHG�WR�WKH�,17(51(7
± ��ZRUNVWDWLRQV��ZLWK�3HQWLXP�,,�����SURFHVVRUV����� *%�+''�����0%�5$0�
± ��ZRUNVWDWLRQV� �ZLWK� ,17(/�&(/(521�����SURFHVVRUV�� ���0%�6'5$0�� ���*%

6HDJDWH�+''�
x &RPSXWHU�QHWZRUN�� �&$'����FRPSRVHG�RI�
± VHUYHU��KDYLQJ�3HQWLXP�,,,�����SURFHVVRU�����*%�+''������0%�5$0��&'����;�

&'�5:����;��FRQQHFWHG�WR�WKH�,17(51(7
± ��ZRUNVWDWLRQV��KDYLQJ�3HQWLXP�,,,�����SURFHVVRUV�����*%�+''������0%�5$0�
± 6FDQ-HW�����&�VFDQQHU
± +3�/DVHU-HW������ODVHU�SULQWHU

x 1RWHERRNV �ODSWRSV��� &203$4� 3UHVDULR� ����($�� 3UHVDULR� ����� DQG� $686
/����73�

x ���GLIIHUHQW� FRPSXWHUV� �KDYLQJ�3HQWLXP�00;�,,�� 3HQWLXP�00;�,,,�� 3HQWLXP
,,,� � *+]�� 3HQWLXP� 3�� ��� *+]� SURFHVVRUV�� DOO� RI� WKHP� FRQQHFWHG� WR� WKH
,17(51(7�

x 3ULQWHUV��+3�/DVHU-HW�������+3�,QN-HW �����&$121�6����
x 6FDQQHU��6FDQ-HW�����&
x &RSLHU��;HUR[�����

2Q�RXU�FRPSXWHUV�ZH�KDYH�LQVWDOOHG�VHYHUDO�62)7:$5( SURGXFWV�DV�
x 0$7/$%�6XLWH������0$7/$%���6,08/,1.���6\PEROLF�0DWK�7RROER[��IRU���VHDWV

IRU� JHQHUDO� QXPHULF� DQG� V\PEROLF� FRPSXWDWLRQV� DQG� IRU� VLPXODWLQJ� G\QDPLF
V\VWHPV

x 0DJ1HW ����IRU�VLQJOH�XVHU�IRU�JHQHUDO�HOHFWURPDJQHWLF�ILHOG�FRPSXWDWLRQV
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x 0DJ1HW Y�� IRU� �� VHDWV� �ZLWK� �'�D[LV\PPHWULF� PDJQHWRVWDWLF� VROYHU�
�'�D[LV\PPHWULF� WLPH�KDUPRQLF�VROYHU���'�D[LV\PPHWULF� WUDQVLHQW���PRWLRQ�VROYHU�
VFULSWLQJ� IRUP� DQG� SDUDPHWHULVDWLRQ� IDFLOLWLHV�� IRU� JHQHUDO� HOHFWURPDJQHWLF� ILHOG
FRPSXWDWLRQV

x /DE9,(: �L��JHQHUDO�SXUSRVH�GDWD�DFTXLVLWLRQ�DQG�YLUWXDO�LQVWUXPHQWDWLRQ�VRIWZDUH
x )/8; �' � ������ JHQHUDO� HOHFWURPDJQHWLF� ILHOG� FRPSXWDWLRQV� �PDJQHWRVWDWLF�

PDJQHWRG\QDPLF��HOHFWURG\QDPLF��WUDQVLHQW�DQDO\VLV��PRWLRQ�
x )/8; �'���������JHQHUDO�HOHFWURPDJQHWLF�WKUHH�GLPHQVLRQDO�ILHOG�FRPSXWDWLRQV
x (3/$1� ���� JHQHUDO� SXUSRVH� HOHFWULFDO� HQJLQHHULQJ� &$'� SURJUDP� SDFNDJH� ��

SURIHVVLRQDO�OLFHQVHV�����6&��OLFHQVHV�
x 6,03/25(5���� SRZHU�HOHFWURQLFV�PRGHOOLQJ�DQG�VLPXODWLRQ����OLFHQVHV�
x 67(3��0LFUR:LQ���� DQG�/2*2� VRIWZDUH�IRU�WKH�0LFUR 6����� DQG�0LFUR 6�����

3/&V�
'HWDLOV�FRQFHUQLQJ�WKH�ODERUDWRU\�IDFLOLWLHV�FDQ�EH�IRXQG�DW�85/�
KWWS���XVHUV�XWFOXM�UR�aV]DERO�/DERUDWRU\�KWP�
��� 3$57,&,3�5,�/$�6&+,0%85,�$&$'(0,&(�,17(51$�,21$/(

,17(51$7,21$/�$&$'(0,&�(;&+$1*(6
�����3(5621$/8/�&$7('5(,���'(3$570(17�67$))

�������6WDJLL�GH�SURIHVRU�LQYLWDW���,QYLWHG�3URIHVVRU�0RELOLWLHV
�� ,RDQ�$GULDQ� 9,25(/� 3URIHVRU� LQYLWDW� OD� � ,QYLWHG� SURIHVVRU� DW� (OHFWULFDO� 0DFKLQHV

'HSDUWPHQW��eFROH�3RO\WHFKQLTXH�)HGHUDOH��(3)�� /DXVDQQH ��(OYH LD���6ZLW]HUODQG��
LXOLH���VHSWHPEULH��������-XO\���6HSWHPEHU������

�� 0LUFHD� 0�� 5�'8/(6&8�� 3URIHVRU� LQYLWDW� OD� �� ,QYLWHG� SURIHVVRU DW 8QLYHUVLWp� GH
3LFDUGLH�¶-XOHV�9HUQH¶�$PLHQV��)UDQ D���)UDQFH�� ���PDUWLH������DSULOLH�����WK RI�0DUFK
����WK RI�$SULO������

�� 0LUFHD� 0�� 5�'8/(6&8� 3URIHVRU� LQYLWDW� OD� �� ,QYLWHG� SURIHVVRU DW 8QLYHUVLWp� GH
7HFKQRORJLH�GH�%HOIRUW�0RQWEHOLDUG��)UDQ D���)UDQFH�����QRLHPEULH�±���GHFHPEULH��
�VW RI�1RYHPEHU����VW RI�'HFHPEHU������

�� &ODXGLD� 0$5�,ù� SURIHVRU� LQYLWDW� OD� �� LQYLWHG� SURIHVVRU� DW� eFROH� 6XSpULHXUH
G
,QJpQLHXUV� HQ� (OHFWURWHFKQLTXH� HW� (OHFWURQLTXH� �(6,((��� $PLHQV
�)UDQ D � )UDQFH����������PDUWLH���������WK ����WK RI�0DUFK������

�������6WDJLL�GH�FHUFHWDUH���5HVHDUFK�0RELOLWLHV
�� .iURO\�ÈJRVWRQ�%,5Ï��VWDJLX�GH�FHUFHWDUH�GH���V�SW�PkQL�vQ�FDGUXO�&RQWUDFWXOXL�GH

FRODERUDUH� úWLLQ LILF� úL� WHKQRORJLF� ELODWHUDO� URPkQR�XQJDU� OD� �� �� ZHHNV� UHVHDUFK
VWDJH� LQ� WKH� IUDPHZRUN� RI� WKH� %LODWHUDO� 6FLHQWLILF� DQG� 7HFKQRORJLFDO� &RRSHUDWLRQ
5RPDQLD� ±� +XQJDU\� DW�6]pFKHQ\L� ,VWYiQ� 8QLYHUVLW\� RI� *\�U �8QJDULD� �� +XQJDU\��
,QVWLWXWH�RI� ,QIRUPDWLRQ�7HFKQRORJ\�DQG�(OHFWULFDO�(QJLQHHULQJ���� �� ��� LXOLH�� �VW �� ��QG
-XO\������
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�� .iURO\�ÈJRVWRQ�%,5Ï��VWDJLX�GH�FHUFHWDUH�GH���V�SW�PkQL�vQ�FDGUXO�&RQWUDFWXOXL�GH
FRODERUDUH� úWLLQ LILF� úL� WHKQRORJLF� ELODWHUDO� URPkQR�XQJDU� OD� �� �� ZHHNV� UHVHDUFK
VWDJH� LQ� WKH� IUDPHZRUN� RI� WKH� %LODWHUDO� 6FLHQWLILF� DQG� 7HFKQRORJLFDO� &RRSHUDWLRQ
5RPDQLD� ±� +XQJDU\� DW� 8QLYHUVLW\� RI� 9HV]SUpP� �8QJDULD� �� +XQJDU\��� ,QVWLWXWH� RI
,QIRUPDWLRQ� 7HFKQRORJ\� DQG� (OHFWULFDO� (QJLQHHULQJ�� �� �� ��� RFWRPEULH�� �WK ���WK
2FWRPEHU������

�� /RUiQG�6=$%Ï��-HQ� %DUQD�'2%$,�� VWDJLX� GH� FHUFHWDUH� GH� �� V�SW�PkQL� vQ� FDGUXO
&RQWUDFWXOXL� GH� FRODERUDUH� úWLLQ LILF� úL� WHKQRORJLF� ELODWHUDO� URPkQR�XQJDU� OD� �� �
ZHHNV� UHVHDUFK� VWDJH� LQ� WKH� IUDPHZRUN� RI� WKH� %LODWHUDO� 6FLHQWLILF� DQG� 7HFKQRORJLFDO
&RRSHUDWLRQ� 5RPDQLD� ±� +XQJDU\� DW� 8QLYHUVLW\� RI� 9HV]SUpP� �8QJDULD� �� +XQJDU\��
,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\�DQG�(OHFWULFDO�(QJLQHHULQJ��� � ���VHSWHPEULH���VW� �
��WK RI�6HSWHPEHU������

�� +RULD�+('(ù,8��VWDJLX�GH�WUDLQLQJ�vQ�UH HOH�GH�PDUH�YLWH]� OD� �� WUDLQLQJ�VWDJH�LQ�KLJK
VSHHG� FRPPXQLFDWLRQV� QHWZRUNV� DW� :RUOG� :LGH� 3DFNHWV�� 6SRNDQH�� :$�� 86$
�*LJDE\WH�(WKHUQHW���)HEUXDULH���)HEUXDU\������

�� +RULD� +('(ù,8�� VWDJLX� GH� FHUFHWDUH� OD� &RPLVLD� (XURSHDQ� ±� H6HQLVQHW� ±� 5H HD
(XURSHDQ� GH�6HQ]RUL� ,QWHOLJHQ L�±�SUH]HQWDUH�vQ�&DGUXO�)3���$SULOLH������ �� UHVHDUFK
VWDJH�DW�(XURSHDQ�&RPPLVLRQ�±�H6HQLVQHW ±�(XURSHDQ�1HWZRUN�RI�,QWHOOLJHQW�6HQVRUV
±�3UHVHQWDWLRQ�LQ�WKH�)3��IUDPH��$SULO������

�� )ORULQ�/$=$�� VWDJLX� GH� GRFWRUDW� vQ� FR�WXWHO� �� 3K�'�� VWDJH� LQ� FR�VXSHUYLVRUVKLS� �VXE
FRQGXFHUHD�úWLLQ LILF� D���XQGHU� WKH�FR�VXSHUYLVLRQ�RI�3URIV��0�0��5�'8/(6&8 úL�*�
&KDPSHQRLV��OD�/DERUDWRLUH�G¶$XWRPDWLTXH�HW�,QIRUPDWLTXH�,QGXVWULHOOH��8QLYHUVLWp�GH
3RLWLHUV���)UDQ D���)UDQFH���LDQXDULH�±�PDUWLH��������-DQXDU\�±�0DUFK������

�� *DEULHO�&,08&$��VWDJLX�GH�GRFWRUDW�vQ�FRWXWHO� OD���3K�'��VWDJH�LQ�FR�VXSHUYLVRUVKLS�DW
SURI��%� 5RE\QV�� eFROH� GHV� +DXWHV� (WXGHV� ,QGXVWULHOOHV��8QLYHUVLWp� &DWKROLTXH� GH
/LOOH��)UDQ D���)UDQFH���DSULOLH�±�LXQLH���$SULO�±�-XQH������

�� 'DQLHO�)RGRUHDQ� VWDJLX�GH�GRFWRUDW� vQ�FRWXWHO� OD� ��3K�'��VWDJH�LQ�FR�VXSHUYLVRUVKLS
DW�8QLYHUVLWp�GH�7HFKQRORJLH�GH�%HOIRUW�0RQWEHOLDUG��)UDQ D���)UDQFH��

�������0RELOLW� L�vQ�FDGUXO�3URJUDPXOXL�62&5$7(6�(5$6086
62&5$7(6�(5$6086�3URJUDPPH�0RELOLWLHV

�� 0�0� 5�'8/(6&8�� PRELOLWDWH� vQ� FDOLWDWH� GH� &RRUGRQDWRU� ,QVWLWX LRQDO
62&5$7(6�(5$6086� LQYLWDW� OD� �� PRELOLW\� DV� ,QYLWHG� 62&5$7(6�(5$6086
,QVWLWXWLRQDO� &RRUGLQDWRU� DW� 8QLYHUVLWp GH� 7HFKQRORJLH� GH� %HOIRUW�0RQWEpOLDUG
�)UDQ D� �� )UDQFH�� úL� 7HFKQLVFKH� 8QLYHUVLWlW� 'DUPVWDGW �*HUPDQLD� �� *HUPDQ\��
LXQLH � MXQH������

�� 0�0�� 5�'8/(6&8�� PRELOLWDWH� GH� FDGUX� GLGDFWLF� OD� �� WHDFKLQJ� VWDII� PRELOLW\� DW
8QLYHUVLWp�GH�3LFDUGLH�
-XOHV�9HUQH
�$PLHQV �)UDQ D���)UDQFH���PDUWLH���0DUFK������

�������3DUWLFLS�UL�OD�FRQIHULQ H��VLPSR]LRDQH�LQWHUQD LRQDOH

3DUWLFLSDWLRQ�LQ�,QWHUQDWLRQDO�&RQIHUHQFHV��6LPSRVLD


�� ��WK ,QWHUQDWLRQDO� 6FLHQWLILF� &RQIHUHQFH� 0LFUR&$' 
������ 0LVNROF� �8QJDULD� �
+XQJDU\��� .iURO\�ÈJRVWRQ�%,5Ï� /RUiQG�6=$%Ï� -HQ� %DUQD�'2%$,�
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�� ,)$&�:RUNVKRS� RQ�&RQWURO� $SSOLFDWLRQV� RI�2SWLPL]DWLRQ� �&$2 
������� 9LVHJUiG
�8QJDULD���+XQJDU\���/RUiQG�6=$%Ï�

�� -RLQW� ,(((� ,$6�3(/6�,(6� &KDSWHU� 0HHWLQJ�� 5HJHQVEXUJ� �*HUPDQLD� �� *HUPDQ\��
/RUiQG�6=$%Ï�

�� �WK ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (QJLQHHULQJ� RI� 0RGHUQ� (OHFWULF� 6\VWHPV
�(0(6 
������� 2UDGHD� �5RPDQLD��� ,RDQ�$GULDQ� 9,25(/�� /RUiQG� 6=$%Ï�
-HQ� %DUQD�'2%$,��9DVLOH�%$5=��$OLQ�'UDJRPLU�323$1�

�� &RQIHULQ D� GH� HQHUJHWLF� úL� HOHFWURWHKQLF� (1(/.2 
������ &OXM� �5RPDQLD��
.iURO\ ÈJRVWRQ %LUy� /RUiQG�6=$%Ï��-HQ� %DUQD�'2%$,�

�� �WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�$GYDQFHG�(OHFWURPHFKDQLFDO�0RWLRQ�6\VWHPV�±
(/(&752027,21� ����� 0DUUDNHFK� �0DURF� �� 0RURFFR��� 0�0�� 5�'8/(6&8�
$�'� 323$1�

�� 9,WK &KHPQLW]� (DVW� )RUXP� ������ &KHPQLW]� �*HUPDQLD� �� *HUPDQ\��
*K� $OH[DQGUX &$7$1���'RLQD�&$7$1��

�� %ULWLVK� &RXQFLO� 6HPLQDU� RQ� 3HUIRUPDQFH�$QG� /HDGHUVKLS� ,Q� +LJKHU� (GXFDWLRQ
0DQDJHPHQW� %DWK��8.���'RLQD�&$7$1��

�� ��� (*26� &ROORTXLXP�� 2UJDQL]DWLRQ� $QDO\VLV� ,QIRUPLQJ� 6RFLDO� DQG� *OREDO
'HYHORSPHQW� &RSHQKDJHQ�� ������ &RSHQKDJD� �'DQHPDUFD� �� 'HQPDUN��� *K�
$OH[DQGUX�&$7$1���'RLQD�&$7$1��

��� ,QWHUQDWLRQDO� &RQIHUHQFH� LQ� +XPDQ� 5HVRXUFH� 0DQDJHPHQW� �3HRSOH� )ULHQGO\
0DQDJHPHQW��������7DOOLQ��(VWRQLD���*K��$OH[DQGUX�&$7$1���'RLQD�&$7$1��

��� 6LPSR]LRQXO�LQWHUQD LRQDO�6SHFLDOL]DUH��,QWHJUDUH��'H]YROWDUH��8QLYHUVLWDWHD�%DEHú�
%RO\DL�� )DFXOWDWHD� GH� ùWLLQ H� (FRQRPLFH� �� ,QWHUQDWLRQDO� 6\PSRVLXP�6SHFLDOLVDWLRQ�
,QWHJUDWLRQ�� 'HYHORSPHQW� %DEHú�%RO\DL� 8QLYHUVLW\�� (FRQRPLFDO� 6FLHQFH� )DFXOW\�
&OXM�1DSRFD� �5RPDQLD��� *K� $OH[DQGUX &$7$1��� 'RLQD� &$7$1��� $QFD
&2167$17,1(6&8�


�7R L�SDUWLFLSDQ LL�OD�FRQIHULQ H�DX�SUH]HQWDW�OXFU�UL�úWLLQ LILFH�

�$OO�WKH�SDUWLFLSDQWV�DW�WKH�FRQIHUHQFHV�KDYH�EHHQ�SUHVHQWLQJ�SDSHUV�

�������0HPEULL�vQ�FRPLWHWH�GH�RUJDQL]DUH���úWLLQ LILFH
0HPEHUV�RI�2UJDQLVLQJ���6WHHULQJ�&RPPLWWHHV

�� .iURO\�ÈJRVWRQ�%,5Ï��'LUHFWRU�GH�FRQIHULQ �� � &RQIHUHQFH�FKDLUPDQ &RQIHULQ D�GH
HQHUJHWLF� úL�HOHFWURWHKQLF� (1(/.2 
������&OXM��5RPDQLD��

�� 0LUFHD�0��5�'8/(6&8�� 6HFUHWDU� ùWLLQ LILF� úL�PHPEUX� vQ� �� 6FLHQWLILF� 6HFUHWDU\� DQG
0HPEHU�RI� ,QWHUQDWLRQDO�6WHHULQJ�&RPPLWWHH OD� ��DW �WK ,QWHUQDWLRQDO�6\PSRVLXP
RQ� $GYDQFHG� (OHFWURPHFKDQLFDO� 0RWLRQ� 6\VWHPV� ±� (/(&752027,21 �����
0DUUDNHVK��0DURF���0RURFFR�������

�������5HIHUHQ L�úWLLQ LILFL�úL�H[SHU L���6FLHQWLILF�5HIHUHHV�DQG�([SHUWV
�� 0LUFHD� 0�� 5�'8/(6&8�� 5HIHUHQW� OD� UHYLVWD� úWLLQ LILF� LQWHUQD LRQDO� WULPHVWULDO�

(/(&752027,21��9RO�� ��� ������� ,661����������;��0HGLDPLUD�6FLHQFH�3XEOLVKHU�
6ZLW]HUODQG�±�5RPDQLD�
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�� ,RDQ�$GULDQ�9,25(/� 5HIHUHQW�úWLLQ LILF� OD�EXOHWLQXO� úWLLQ LILF ��6FLHQWLILF� UHIHUHH�DW� WKH
VFLHQWLILF�EXOOHWLQ�2UDGHD�8QLYHUVLW\�$QQDOV��(OHFWULFDO�6HFWLRQ�������

�� .iURO\� ÈJRVWRQ� %,5Ï�� 0LUFHD� 0�� 5�'8/(6&8�� 9DVLOH� ,$1&8�� (YDOXDWRUL� �
(YDOXDWRUV�&1&6,6��&RQVLOLXO�1D LRQDO�DO�&HUFHW�ULL�ùWLLQ LILFH�vQ�ÌQY� �PkQWXO�6XSHULRU�
0LQLVWHUXO� (GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL� �� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO
0LQLVWU\�RI�(GXFDWLRQ��5HVHDUFK�DQG�<RXWK��

�� /RUiQG� 6=$%Ï�� (YDOXDWRU� �� (YDOXDWRU� ,17$6 �,QWHUQDWLRQDO� $VVRFLDWLRQ� RI� WKH
(XURSHDQ�&RPPXQLW\�IRU�WKH�3URPRWLRQ�RI�&R�RSHUDWLRQ�ZLWK�6FLHQWLVWV�IURP�WKH�1HZ
,QGHSHQGHQW�6WDWHV�RI�WKH�)RUPHU�6RYLHW�8QLRQ��,'� �����

�� 'RLQD� &$7$1�� 3UHúHGLQWH� &RPLVLH� 1D LRQDO� OD� 2OLPSLDGD� 1D LRQDO� GH
(FRQRPLH�3ROLWLF���$SULOLH��������&KDLU��1DWLRQDO�&RPLWHH�IRU�WKH�1DWLRQDO�&RQWHVW
LQ�(FRQRPLFV��$SULO������

�� 'RLQD� &$7$1��� PHPEUX� vQ� JUXSXO� GH� OXFUX� DO� 0(&7� SH� SUREOHPH� GH� HYDOXDUH� úL
H[DPLQDUH� vQ� vQY� �PkQWXO� SUHXQLYHUVLWDU�� GLVFLSOLQHOH� VRFLR�XPDQH� �� PHPEHU� RI
DVVHVVPHQW�DQG�H[DPLQDWLRQ� LQ�VHFRQGDU\�HGXFDWLRQ�JURXS�RI� WKH�0LQLVWU\�RI�+LJKHU
(GXFDWLRQ��5HVHDUFK�DQG�<RXWK�

�������$OWH�YL]LWH���2WKHU�PRELOLWLHV
�� ,RDQ�$GULDQ�9LRUHO�� YL]LW� OD� �� YLVLWLQJ 'HSDUWPHQW� RI� (OHFWULFDO�0DFKLQHV� DQG�'ULYHV�

7HFKQLFDO�8QLYHUVLW\�RI�9LHQQD��������QRLHPEULH���������WK ±���WK 1RYHPEHU������
úL���DQG�6]pFKHQ\L�,VWYiQ�8QLYHUVLW\��*\�U� ��GHFHPEULH���������VW 'HFHPEHU������

�� /RUiQG�6=$%Ï� YL]LW� OD�FRPSDQLD���YLVLWLQJ�,QILQHRQ�$* �*HUPDQLD���*HUPDQ\���PDL��
0D\������

�� /RUiQG�6=$%Ï� YL]LW� OD���YLVLWLQJ�3&,0�([KLELWLRQ�RQ�3RZHU�(OHFWURQLFV��'ULYHV�DQG
0RWLRQ��1�UQEHUJ��*HUPDQLD���*HUPDQ\���PDL���0D\������

�������0HPEULL�XQRU�VRFLHW� L�úWLLQ LILFH���0HPEHUV�RI�6FLHQWLILF�2UJDQLVDWLRQV
�� 0LUFHD� 0�� 5�'8/(6&8� 0HPEUX� 6HQLRU� �� 6HQLRU� 0HPEHU� 1R�� �������� ,(((±

,QGXVWU\�$SSOLFDWLRQV�6RFLHW\��86$�
�� ,RDQ�$GULDQ�9,25(/��0HPEUX���0HPEHU�,((( GLQ��� IURP�������VRFLHW� LOH� ��VRFLHWLHV

,QGXVWU\�$SSOLFDWLRQV�6RFLHW\��3RZHU�&RQYHUVLRQ��0DJQHWLFV� 86$�
�����,19,7$�,���,19,7('�)(//2:6

�� 'U�� +XPEHUWR� +(1$2�� 'pSDUWHPHQW� GH� *pQLH� (OHFWULTXH� 8QLYHUVLWp� GH� 3LFDUGLH

-XOHV� 9HUQH
� $PLHQV�� )UDQ D�� PRELOLWDWH� vQ� FDGUXO� SURJUDPXOXL 62&5$7(6�
(5$6086� ����������� LXQLH� ����� �� WHDFKLQJ�VWDII� PRELOLW\� LQ� WKH� IUDPHZRUN� RI
62&5$7(6�(5$6086�3URJUDPPH������������-XQH������

�� GU�)UDQN� %58/+$57�� GU�3LHUH� ;DYLHU� 0(6&+,� 8QLYHUVLWp� GH� OD� 0HGLWHUUDQHH�
)DFXOWp�GHV�6FLHQFHV�(FRQRPLTXHV�HW�GH�*HVWLRQ��$L[�HQ�3URYHQFH��)UDQ D���)UDQFH��±
vQ� FDGUXO� SURJUDPXOXL� 62&5$7(6�� VHSWHPEULH� ����� �� ZLWKLQ� 62&5$7(6� SURJUDP�
6HSWHPEHU������
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�� GU�9$66� -y]VHI �SURIHVRU�� úHI� GH� FDWHGU� �� SURIHVVRU�� +HDG� RI� 'HSDUWPHQW��
GU�%(1&(� 7LERU� �FRQIHUHQ LDU� �� DVVRFLDWHG� SURIHVVRU��� GU�)2'25� 'pQHV� �úHI� GH
OXFU�UL� �� OHFWXUHU���+$5&=26� 7DPiV� �GRFWRUDQG� �� 3K�'�� VWXGHQW���63(,6(5� )HUHQF
�GRFWRUDQG� ��3K�'�� VWXGHQW���+259È7+�/iV]Oy� �WHKQLFLDQ� �� WHFKQLFLDQ���8QLYHUVLW\� RI
9HV]SUpP� �8QJDULD� �� +XQJDU\��� ,QVWLWXWH� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG� (OHFWULFDO
(QJLQHHULQJ�� YL]LW� vQ� FDGUXO� &RQWUDFWXOXL� GH� FRODERUDUH� úWLLQ LILF� úL� WHKQRORJLF�
ELODWHUDO� URPkQR�XQJDU� �� YLVLW� LQ� WKH� IUDPHZRUN� RI� WKH� %LODWHUDO� 6FLHQWLILF� DQG
7HFKQRORJLFDO�&RRSHUDWLRQ�5RPDQLD�±�+XQJDU\��������QRLHPEULH���1RYHPEHU�

�� GU�)2'25�'pQHV��úHI�GH�OXFU�UL���OHFWXUHU���LGHP���LELG������RFWRPEULH���2FWREHU�

�� &2175$&7(�'(�&(5&(7$5(�ù7,,1�,),&�
6&,(17,),&�5(6($5&+�&2175$&76

�� $OJRULWPL� DGDSWLYL� úL� UREXúWL� SHQWUX�DF LRQ�ULOH�GH� WXUD LH� YDULDELO� I�U� VHQ]RUL
PHFDQLFL� DOH� PDúLQLORU� HOHFWULFH� GH� FXUHQW� DOWHUQDWLY� � $GDSWLYH� DQG� UREXVW
DOJRULWKPV�IRU�VSHHG�VHQVRUOHVV�DF�PRWRU�GULYHV��&RQWUDFW�GH�FRODERUDUH�úWLLQ LILF�
úL� WHKQRORJLF� ELODWHUDO� GLQWUH� �� -RLQW� 5HVHDUFK� 3URMHFW� EHWZHHQ� 8QLYHUVLW\� RI
9HV]SUpP� �8QJDULD� �� +XQJDU\�� DQG�7HFKQLFDO� 8QLYHUVLW\� RI� &OXM�1DSRFD� �5RPDQLD��
QU� & ������������ ,'�QU��+8�������� vQ� FDGUXO�&RQWUDFWXOXL� GH� FRODERUDUH� úWLLQ LILF� úL
WHKQRORJLF� ELODWHUDO� URPkQR�XQJDU� ��ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�%LODWHUDO�6FLHQWLILF
DQG� 7HFKQRORJLFDO� &RRSHUDWLRQ� 5RPDQLD� ±� +XQJDU\�� 'LUHFWRU� GH� SURLHFW� GH� SDUWHD
URPkQ� ��5RPDQLDQ�FRXQWHUSDUW�SURMHFW�PDQDJHU��.iURO\�ÈJRVWRQ�%,5Ï�

�� ,QIRUPDWLFD�DSOLFDW� SHQWUX�R�QRX� JHQHUD LH�GH�VXUVH�GH�FRPXWD LH ��$Q�DSOLHG
LQIRUPDWLFV�DQG�SRZHU�HOHFWURQLFV��&RQWUDFW�GH�FRODERUDUH�úWLLQ LILF� úL� WHKQRORJLF�
ELODWHUDO� GLQWUH���-RLQW�5HVHDUFK�3URMHFW�EHWZHHQ�6]pFKHQ\L�,VWYiQ�8QLYHUVLW\�RI�*\�U
�8QJDULD���+XQJDU\��DQG�7HFKQLFDO�8QLYHUVLW\�RI�&OXM��5RPDQLD��QU� & ������������,'
QU��+8�������� vQ�FDGUXO�&RQWUDFWXOXL�GH� FRODERUDUH� úWLLQ LILF� úL� WHKQRORJLF� ELODWHUDO�
URPkQR�XQJDU� �� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� %LODWHUDO� 6FLHQWLILF� DQG� 7HFKQRORJLFDO
&RRSHUDWLRQ�5RPDQLD�±�+XQJDU\��'LUHFWRU�GH�SURLHFW�GH�SDUWHD� URPkQ� ��5RPDQLDQ
FRXQWHUSDUW�SURMHFW�PDQDJHU��.� 3XV]WDL��)DFXOWDWHD�GH�$XWRPDWL]�UL�úL�&DOFXODWRDUH��
0HPEUX� vQ� HFKLSD� GH� FHUFHWDUH� �� 0HPEHU� RI� WKH� UHVHDUFK� WHDP�� .iURO\� ÈJRVWRQ
%,5Ï�

�� 6LVWHP�GH�DF LRQDUH�FRPSDFW�GH�WXUD LH�YDULDELO� FX�PDúLQL�GH�FXUHQW�DOWHUQDWLY
DOLPHQWDWH�SULQ�FRQYHUWRDUH�VWDWLFH���&RPSDFW�GULYH�V\VWHP�ZLWK�YDULDEOH�VSHHG
RI� D�F��PDFKLQHV� IHHG� WKURXJK� VWDWLF� FRQYHUWHUV�� 3URJUDP� QD LRQDO� 5(/$16,1� �
5(/$16,1� 1DWLRQDO� 3URJUDP�� 6XESURJUDP� 6��� FRQWUDFW� QU� ����������� 'LUHFWRU� GH
SURLHFW���3URMHFW�PDQDJHU��,RDQ�$GULDQ�9,25(/��9DORDUHD�FRQWUDFWXOXL�SH�DQXO�������
3URMHFW�YDOXH�LQ������������������OHL�

�� 6WXGLXO� RSWLPL]�ULL� SH� FDOH� DQDOLWLF� úL� SULQ� FDOFXO� GH� FkPS� D� VWUXFWXULL
HOHFWURPDJQHWLFH� D� PDúLQLORU� HOHFWULFH� FX� SROL� DSDUHQ L� SH� DPEHOH� DUP�WXUL� �
6WXG\� RQ� WKH� DQDO\WLFDO� DQG� ILHOG� FRPSXWDWLRQ� EDVHG� RSWLPLVDWLRQ� RI� WKH
HOHFWURPDJQHWLF� VWUXFWXUH� RI� WKH� HOHFWULFDO�PDFKLQHV�ZLWK� GRXEO\� VDOLHQW� SROHV
RQ� ERWK� DUPDWXUHV�� %HQHILFLDU�� $FDGHPLD� 5RPkQ� �� %HQHILFLDU\�� 5RPDQLDQ
$FDGHP\��&RQWUDFW�GH� WLS�*$5��QU� ����������'LUHFWRU�GH�SURLHFW� ��3URMHFW�PDQDJHU�
,RDQ�$GULDQ� 9,25(/�� 9DORDUHD� FRQWUDFWXOXL� SH� DQXO� ����� �� 3URMHFW� YDOXH� LQ� �����
�����������OHL�
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�� 0DúLQ� HOHFWULF� VSHFLDO� FX�URO�GXEOX��GH�VWDUWHU�úL�JHQHUDWRU�SHQWUX�DXWRPRELO
úL� VLVWHPXO� HL� GH� FRPDQG� úL� FRQWURO�� 6WXGLXO� VROX LLORU� SRVLELOH�� SURLHFWDUHD�
UHDOL]DUHD�SURWRWLSXOXL�úL� vQFHUF�UL� vQ�ODERUDWRU� � 6SHFLDO�HOHFWULFDO�PDFKLQH�ZLWK
GRXEOH�UROH��VWDUWHU�DQG�JHQHUDWRU�IRU�DXWRPRELOHV��DQG�LWV�FRPPDQG�DQG�FRQWURO
V\VWHP�� 6WXG\� RI� WKH� SRVVLEOH� VROXWLRQV�� GHVLJQ�� SURWRW\SLQJ� DQG� ODERUDWRU\
WHVWLQJ��%HQHILFLDU��0LQLVWHUXO�(GXFD LHL��&HUFHW�ULL�úL�7LQHUHWXOXL��&RQVLOLXO�1D LRQDO�DO
&HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�
5HVHDUFK�DQG�<RXWK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��*UDQW�$��QU�������������
7HPD� ���� FRG� &1&6,6� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�
,RDQ�$GULDQ 9,25(/�� 9DORDUHD� FRQWUDFWXOXL� SH� DQXO� ����� �� 3URMHFW� YDOXH� LQ� �����
�����������OHL�

�� $QDOL]D� úL� LPSOHPHQWDUHD� FRQWUROXOXL� GLUHFW� GH� FXSOX� OD� PRWRDUH� FX� PDJQH L
SHUPDQHQ L� DXWRFRPXWDWH� HOHFWURQLF� SHQWUX� DSOLFD LL� GH� WUDF LXQH� HOHFWULF� �
$QDO\VLV� DQG� LPSOHPHQWDWLRQ� RI� '7&� RQ� HOHFWURQLFDOO\� DXWRFRPPXWDWHG
SHUPDQHQW�PDJQHW�PRWRUV�IRU�HOHFWULF�WUDFWLRQ�DSSOLFDWLRQV��%HQHILFLDU��0LQLVWHUXO
(GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�� 5HVHDUFK� DQG� <RXWK�
1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��*UDQW�$��7HPD�������FRG�&1&6,6������'LUHFWRU
GH�SURLHFW� �3URMHFW�PDQDJHU��0LUFHD�0��5�'8/(6&8��9DORDUHD�FRQWUDFWXOXL� SH�DQXO
�������3URMHFW�YDOXH�LQ������������������OHL�

�� 0RWRU� PRGXODU� SODQDU� GHVWLQDW� OLQLLORU� IOH[LELOH� GH� IDEULFD LH� � 0RGXODU� SODQDU
PRWRU�IRU�IOH[LEOH�PDQXIDFWXULQJ�OLQHV��%HQHILFLDU��0LQLVWHUXO�(GXFD LHL��&HUFHW�ULL�úL
7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� �
%HQHILFLDU\��0LQLVWU\�RI�(GXFDWLRQ��5HVHDUFK�DQG�<RXWK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK
&RXQFLO��*UDQW�$��QU��������������7HPD� ����FRG�&1&6,6������'LUHFWRU�GH�SURLHFW� �
3URMHFW�PDQDJHU��/RUiQG�6=$%Ï��9DORDUHD�FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH
LQ������������������OHL�

�� $UKLWHFWXUL PRELOH� GH� LQVWUXPHQWD LH� SRFNHW� 3&� SHQWUX� WHOHGLDJQR]� úL
DQDOL]D�PDúLQLORU� HOHFWULFH �� 3RFNHW� 3&�PRELOH� DUFKLWHFWXUHV� LQVWUXPHQWDWLRQ
IRU� WHOHGLDJQRVLV� DQG� HOHFWULFDO� PDFKLQHV� DQDO\VLV� %HQHILFLDU�� 0LQLVWHUXO
(GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�� 5HVHDUFK� DQG� <RXWK�
1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� $7�� QU�� ������������ 7HPD� ���� FRG
&1&6,6� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� +RULD� +('(ù,8�� 9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

�� $QDOL]D� LQWHUIHUHQ HORU� HOHFWURPDJQHWLFH� vQ� VLVWHPH� GH� DF LRQDUH� FX
PLFURPRWRDUH� FX� UHOXFWDQ �� YDULDELO� VL�PDJQH L� SHUPDQHQ L� �� $QDO\VLV RI� WKH
HOHFWURPDJQHWLF� LQWHUIHUHQFHV� LQ� GRXEO\�VDOLHQW� SHUPDQHQW� PDJQHW� VPDOO
PRWRU� GULYHV� %HQHILFLDU�� 0LQLVWHUXO� (GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO
1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI
(GXFDWLRQ�� 5HVHDUFK� DQG� <RXWK�� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� $7�
QU� ������������ 7HPD� �� FRG� &1&6,6� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�
&ODXGLD� 0$5�,ù�� 9DORDUHD� FRQWUDFWXOXL� SH� DQXO� ����� �� 3URMHFW� YDOXH� LQ� �����
�����������OHL�
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��� 6WXGLXO� WHRUHWLF� úL� H[SHULPHQWDO� DO� VLVWHPXOXL� VWDUWHU�DOWHUQDWRU� LQWHJUDW� OD
YHKLFXOH� GH�QRX� JHQHUD LH ��7KHRUHWLFDO� DQG� H[SHULPHQWDO� VWXG\� RI� LQWHJUDWHG
VWDUWHU�DOWHUQDWRU� V\VWHP� DW� QHZ� JHQHUDWLRQ� YHKLFOHV� %HQHILFLDU�� 0LQLVWHUXO
(GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�� 5HVHDUFK� DQG� <RXWK�
1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� $7�� QU�� ������������ 7HPD� ���� FRG
&1&6,6������'LUHFWRU�GH�SURLHFW� ��3URMHFW�PDQDJHU��7LEHULX�02/'29$1��9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

��� 6WXGLXO�XQXL�VLVWHP�GH�DF LRQDUH�HFKLSDW�FX�XQ�PRWRU�FX�IOX[�WUDQVYHUVDO�SHQWUX
YHKLFXOH�HOHFWULFH���6WXG\�RQ�D�WUDQVYHUVH�IOX[�PRWRU
V�GULYH�V\VWHP�IRU�HOHFWULFDO
YHKLFOHV� %HQHILFLDU���%HQHILFLDU\��0LQLVWHUXO�(GXFD LHL�úL�&HUFHW�ULL��&RQVLOLXO�1D LRQDO
DO�&HUFHW�ULL�ùWLLQ LILFH�vQ�ÌQY� �PkQWXO�6XSHULRU���0LQLVWU\�RI�(GXFDWLRQ�DQG�5HVHDUFK�
1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� 7'�� QU�� ������������ 7HPD�� 7'��� FRG
&1&6,6 ���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� $OLQ� '� 323$1�� 9DORDUHD
FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

��� 6LVWHP� LQHU LDO� GH� VWRFDUH� D� HQHUJLHL� � )O\ZKHHO� HQHUJ\� VWRUDJH� V\VWHP�
%HQHILFLDU�� 0LQLVWHUXO� (GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO
&HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�
5HVHDUFK� DQG� <RXWK�� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� 7'�� QU�
������������ 7HPD�7'��� FRG� &1&6,6� ���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�
*DEULHO� &,08&$� 9DORDUHD� FRQWUDFWXOXL� SH� DQXO� ����� �� 3URMHFW� YDOXH� LQ� �����
�����������OHL�

��� 6WXGLXO� PDúLQLL� DVLQFURQH� GXEOX� DOLPHQWDWH� LQ� SHUVSHFWLYD� XWLOL]�ULL� HL� FD
JHQHUDWRU� OD� YLWH]� YDULDELO� �� 7KH� VWXG\� RI� WKH� GRXEOH� IHHG� DV\QFKURQRXV
PDFKLQH� IRU� XVLQJ� LW� DV� D� YDULDEOH� VSHHG� JHQHUDWRU� %HQHILFLDU�� 0LQLVWHUXO
(GXFD LHL�� &HUFHW�ULL� úL� 7LQHUHWXOXL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU� �� %HQHILFLDU\�� 0LQLVWU\� RI� (GXFDWLRQ�� 5HVHDUFK� DQG� <RXWK�
1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� 7'�� QU�� ������������ 7HPD� 7'��� FRG
&1&6,6� ���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 6DQGRU� .,66� 9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ�����������������OHL�

�� $/7(�7,385,�'(�$&7,9,7��,�'(�&(5&(7$5(�ù,�'(�63(&,$/,=$5(
27+(5�.,1'6�2)�5(6($5&+�$1'�63(&,$/,=$7,21�$&7,9,7,(6

�� *K�� $OH[DQGUX� &$7$1��� 'RLQD� &DWDQ��� FRRUGRQDWRUL� SH�  DU� D� FHUFHW�ULL� DVXSUD
OHDGHUVKLS�XOXL� vQ� 5RPkQLD�� vQ� FDGUXO� FHUFHW�ULL� WUDQVQD LRQDOH� DVXSUD� OHDGHUVKLSXOXL
*/2%(��FRRUGRQDW� GH�SURI��5REHUW�+RXVH��:KDUWRQ�6FKRRO�RI�0DQDIHPHQW��86$� �
&RXQWU\� FR�LQYHVWLJDWRU� LQ�*/2%(� WUDQVQDWLRQDO� UHVHDUFK� RQ� OHDGHUVKLS�� FRRUGLQDWRU
SURI��5REHUW�+RXVH��:KDUWRQ�6FKRRO�RI�0DQDJHPHQW��86$�

� FROHFWLY� FHUFHWDUH� �� UHVHDUFK� WHDP�� *K�� $OH[DQGUX� &$7$1��� 'RLQD
&$7$1�

� VXPD�vQFDVDW� vQ���DPRXQW�UHFHLYHG�LQ������������86'�

���&�5�,�38%/,&$7(���38%/,6+('�%22.6
�� ,�$� 9,25(/ ±� *� +HQQHEHUJHU� ±� 5� %OLVVHQEDFK� ±� / /|YHQVWHLQ�� 7UDQVYHUVH� )OX[

0DFKLQHV�� 7KHLU� EHKDYLRU�� GHVLJQ�� FRQWURO� DQG� DSSOLFDWLRQV�� 0(',$0,5$�� &OXM�
1DSRFD��������,6%1����������������
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�� 5�&� &,25%$� ± ,�$� 9,25(/� 0DúLQL� HOHFWULFH� úL� HOHPHQWH� GH� H[HFX LH�
0(',$0,5$��&OXM�1DSRFD��������,6%1����������������

�� *K�$� &$7$1�� 0DUNHWLQJ�� )LOR]RILD� VXFFHVXOXL� GH� SLD ��� 'DFLD�� &OXM�1DSRFD�
������,6%1���������������

�� /� 6=$%Ï� 0HGLL� GH� SURJUDPDUH� X]XDOH� vQ� LQJLQHULD� HOHFWULF� ±� 0$7/$%�
0(',$0,5$��&OXM�1DSRFD��������,6%1����������������

�� +� +('(ù,8� 6LVWHPH�LHUDUKL]DWH�GH�FRQWURO�VHFYHQ LDO��0(',$0,5$��&OXM�1DSRFD�
������,6%1���������������

�� +�� +('(ù,8� ±� 5�� 0XQWHDQX� -U�� ,QL LHUH� vQ� SURJUDPDUHD� JUDILF� LQVWUXPHQWDO��
0(',$0,5$��&OXM�1DSRFD��������,6%1���������������

�� /8&5�5,�ù7,,1�,),&(�38%/,&$7(�Ì1�5(9,67(�'(�63(&,$/,7$7(
6&,(17,),&�3$3(56�38%/,6+('�,1�63(&,$/,6('�3(5,2',&$/6

�� 5��%OLVVHQEDFK�±�*��+HQQHEHUJHU�±� ,�$��9,25(/��2Q�WKH�6LQJOH�6LGHG�7UDQVYHUVH
)OX[�0DFKLQH�'HVLJQ��(036��YRO������QR�����SS���������������

�� ,�$�� 9,25(/ ±� 5�� %OLVVHQEDFK� ±� *�� +HQQHEHUJHU� ±�$�'�� 323$1��7UDQVYHUVH� IOX[
PDFKLQH� PDWKHPDWLFDO� PRGHO �� 5HY�� 5RXP�� 6FL�� 7HFKQ��� (OHFWURWHFKQ� HW� (QHUJ��
YRO� ����QR�����-DQYLHU�0DUV��������%XFKDUHVW��5RPDQLD��VXE�WLSDU���LQ�SULQW�

�� ,�$� 9,25(/ ±�$�'� 323$1 ±� 5� %OLVVHQEDFK� ±� *� +HQQHEHUJHU� 2Q� D WUDQVYHUVH
IOX[�PDFKLQH�ZLWK� SHUPDQHQW�PDJQHWV� LQ� WKH� VWDWRU�� (/(&752027,21�� YRO�� ��
��������QU�����SS� ��������

�� '�+� .DQJ�±�'�+� .RR�±�,� 9�GDQ ± *� &,08&$��,QIOXHQFH�RI�PHFKDQLFDO�VSULQJV�RQ
WKH�WUDQVYHUVH�IOX[�OLQHDU�RVFLOODWLQJ�PRWRU�RSHUDWLRQ��(/(&752027,21��YRO����
��������QU���SS� ��������

�� )��/$=$�±�0�0��5�'8/(6&8 ±�*��&KDPSHQRLV�±�,��+XVDLQ��$QDO\VLV�$QG�&RQWURO
2I� $� 6PDOO� )OX[�5HYHUVDO� 'RXEO\�6DOLHQW� 3HUPDQHQW�0DJQHW� 0RWRU�
(/(&752027,21��9RO�������������1R�����SS����������

�� /�� /HFOHUFT� ±� &�� 6DXGHPRQW� ±� %�� 5RE\QV� ±� *�� &,08&$� ±� 0�0�� 5�'8/(6&8�
)O\ZKHHO� (QHUJ\� 6WRUDJH� 6\VWHP� 7R� ,PSURYH� 7KH� ,QWHJUDWLRQ� 2I� :LQG
*HQHUDWRUV�,QWR�$�1HWZRUN��(/(&752027,21��9RO�������������1R������SS����������

�� &� 0$5�,6�±�+� +HQDR�±�*� &DSROLQR��,QWHUWXUQ�VKRUWFLUFXLWV�LQ�LQGXFWLRQ�PDFKLQH
DQG� WKHLU� LQIOXHQFH� RQ� WKH� HOHFWURPDJQHWLF� WRUTXH� (/(&752027,21�� 9RO�� ��
��������1R�����SS����������

�� &��0$5�,6� $QDO\WLFDO� GHVFULSWLRQ� RI� WKH� KHDOWK\� LQGXFWLRQ�PDFKLQH� IUHTXHQF\
UHVSRQVH�IRU�GLDJQRVLV�SXUSRVHV��$FWD�(OHFWURWHKQLFD��YRO� ����QR� ���SS� �����������

�� +�� +('(ù,8� ± 9�� %$5=��3ODWIRUPD�PRGXODU� GH� LQVWUXPHQWD LH� 3;,�� 0�VXU�UL� úL
$XWRPDWL]�UL��QU���������
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��� /8&5�5, ù7,,1�,),&(�38%/,&$7(�Ì1�92/80(/(�8125
&21)(5,1�(�,17(51$�,21$/(
6&,(17,),&�3$3(56�38%/,6+('�,1�7+(�352&((',1*6�2)
,17(51$7,21$/�&21)(5(1&(6

�� &� 6DXGHPRQW� ±� /� /HFOHUFT� ±� %� 5RE\QV� ±� *� &,08&$� ± 0�0� 5�'8/(6&8�
'pYHORSSHPHQW� G
XQ� ePXODWHXU� 7HPSV� 5pHO� G
XQ� 6\VWqPH� GH� *pQpUDWLRQ
(ROLHQQH�$VVRFLp�j�XQ�6WRFNDJH� ,QHUWLHO�G
(QHUJLH��&ROORTXH�(OHFWURWHFKQLTXH�'X
)XWXU�±�() 
������*LI�VXU�<YHWWH��)UDQ D���)UDQFH���&'�520�

�� +� +HQDR�±�&� 0$5�,6�±�*�$� &DSROLQR��2Q�WKH�VWUD\�IOX[�DQDO\VLV�IRU�WKH�GHWHFWLRQ
RI�WKH�WKUHH�SKDVH�LQGXFWLRQ�PDFKLQH�IDXOWV��WKH���WK $QQXDO�,$6�0HHWLQJ��2FWREHU
������6DOW�/DNH�&LW\��8WDK�86$�

�� /� 6=$%Ï�±�,�$� 9,25(/ ±�-�%� '2%$,��0XOWL�/HYHO�0RGHOOLQJ�RI�D�0RGXODU�'RXEOH
6DOLHQW� /LQHDU� 0RWRU�� 3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ
0DWKHPDWLFDO� 0RGHOOLQJ� �0$7+02' 
������� 9LHQD� �$XVWULD��� SS� ��������� SH� &'�
520������7H[W�/RUDQG�6]DER�SGI�

�� )�� /$=$ ±� '�� &D]DFX� ±� *�� &KDPSHQRLV� ±� 0�0�� 5�'8/(6&8�� )LQLWH� HOHPHQW
DQDO\VLV� RI� D� VPDOO� IOX[�UHYHUVDO� GRXEO\�VDOLHQW� SHUPDQHQW�PDJQHW� PRWRU�
3URFHHGLQJV� RI� WKH� �WK ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� (OHFWULF� DQG� 0DJQHWLF� )LHOGV� ±
(0) ������$DFKHQ��*HUPDQ\��&'�520��3DSHU�����

�� 9� 'HOOL &ROOL� ±�)��0DULJQHWWL� ±�0� 6FDUDQR�±�0�0��5�'8/(6&8� ,PSOHPHQWDWLRQ�RI
DQ� LPSURYHG� GLUHFW� WKUXVW� DQG� IOX[� FRQWURO� IRU� OLQHDU� LQGXFWLRQ� PRWRUV�3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� (OHFWULF�0DFKLQHV� DQG� 'ULYHV� &RQIHUHQFH� �� ,(0'&
������0DGLVRQ��:LVFRQVLQ��86$��YRO�����SS����������

�� /� 6=$%Ï� ±� -�%� '2%$,�� &RXSOHG� 6,08/,1.�6,03/25(5� 0RGHO� RI� D� 0RGXODU
+\EULG�/LQHDU�6WHSSHU�0RWRU��3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6FLHQWLILF�&RQIHUHQFH
0LFUR&$'� 
������ 0LVNROF� �8QJDULD� �� +XQJDU\��� 6HFWLRQ� -� �(OHFWURWHKQLFV� DQG
(OHFWURQLFV���SS��������

�� /� 6=$%Ï ±� .�È� %Ë5Ï ±� -�%� '2%$,�� 2Q� WKH� 5RWRU� %DU� )DXOWV� 'HWHFWLRQ� LQ
,QGXFWLRQ� 0DFKLQHV�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� 6FLHQWLILF� &RQIHUHQFH
0LFUR&$' 
������ 0LVNROF� �8QJDULD� �� +XQJDU\��� 6HFWLRQ� -� �(OHFWURWHKQLFV� DQG
(OHFWURQLFV���SS��������

�� '� )RGRU ±�/� 6]DOD\�±�-� 9DVV�±�.�È� %Ë5Ï ±�/� 6=$%Ï��([SHULPHQWDO�,QYHVWLJDWLRQ
RQ� 5REXVW� &RQWURO� RI� ,QGXFWLRQ� 0RWRU� 8VLQJ� +� 2XWSXW� )HHGEDFN� &RQWUROOHU�
3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (OHFWULFDO� 'ULYHV� DQG� 3RZHU
(OHFWURQLFV��('3( 
�������3RGEDQVNp��6ORYDFLD���6ORYDNLD���SS�����������SH�&'�520�
����SGI�

�� =� 3XNOXV�±�.�È� %,5Ï� 0DWKHPDWLFDO�PRGHO�RI�WKH�IXOO�EULGJH�UHVRQDQW�FRQYHUWRU�
3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (OHFWULFDO� 'ULYHV� DQG� 3RZHU
(OHFWURQLFV� �('3( 
������� 3RGEDQVNp� �6ORYDFLD��� SS� ��������� SH� �� RQ� &'�520�
����SGI�

���&� 0$5�,ù� ±� -�%� '2%$,� ±� .�È� %,5Ï� $QDO\WLFDO� DSSURDFK� RI� WKH� URWRU� EURNHQ
EDUV� HIIHFWV� RQ� WKH� LQGXFWLRQ� PDFKLQH� EHKDYLRXU� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ
,QGXVWULDO�7HFKQRORJ\�,&,7
����0DULERU��6ORYHQLD��VXE�WLSDU���LQ�SULQW�
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���7� 02/'29$1� ± 0�0� 5�'8/(6&8� ± *� &,08&$�� 6LPXODWLRQ� RI� DQ� LQWHJUDWHG
VWDUWHU�DOWHUQDWRU�V\VWHP�IRU�QHZ�JHQHUDWLRQ�DXWRYHKLFOHV��3URFHHGLQJV�RI� WKH��WK
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (OHFWURPHFKDQLFDO� DQG� 3RZHU� 6\VWHPV�� 6,(/0(1 
���
&KLúLQ�X��0ROGRYD���VXE�WLSDU���LQ�SULQW�

���*�� &KLQGULú� ±� +�� +('(ù,8�� ,QWHJUDWLQJ� 6HQVRU� 'HYLFHV� LQ� D� /,1� EXV� QHWZRUN�
3URFHHGLQJV� RI� ��WK ,QWHUQDWLRQDO� 6SULQJ� 6HPLQDU� RQ� (OHFWURQLFV� 7HFKQRORJ\�� �����
.RVLFH��6ORYDNLD�

���7� 3HWULúRU MU�� ±� +� +('(ù,8� 7KHUPRDQDO\WLFDO� DQDO\VLV� XVLQJ� WKH� /DE9,(:
SURJUDPPLQJ�HQYLURQPHQW
�� �WK *HQHUDO�&RQIHUHQFH�RI� WKH�%DONDQ�3K\VLFDO�8QLRQ�
9UQMDFND�%DQMD��6HUELD�DQG�0RQWHQHJUR�

���*K�$� &$7$1� ±� '� &$7$1� ±� $� *KHRUJKL �� &(2V� DQG� IROORZHUV� YDOXHV� DQG
EHKDYLRUV� LQ�5RPDQLDQ�FRPSDQLHV�DIWHU����\HDUV�RI� WUDQVLWLRQ��9,WK�&KHPQLW]�(DVW
)RUXP�������$EVWUDFWV�YROXPH��SS� ������

���-�/� )LQOD\� ±� 0� 1HDO� ± '� &$7$1� ± $� &$7$1�� 7KH� LQIOXHQFH� RI� FXOWXUDO
EDFNJURXQG�RQ�:RPHQ¶V�SHUFHSWLRQ�RI�/HDGHUVKLS�FKDUDFWHULVWLFV��$�SUHOLPLQDU\
LQYHVWLJDWLRQ��9,WK &KHPQLW]�(DVW�)RUXP�������$EVWUDFWV�YROXPH��SS� ������

���*K�$� &$7$1� ±� '� &$7$1�� :KLFK� DUH� WKH� 5RPDQLDQ� &(2V� PRWLYDWLRQV�� $Q
HPSLULFDO� VWXG\� 6LPSR]LRQXO� LQWHUQD LRQDO� 6SHFLDOL]DUH�� ,QWHJUDUH�� GH]YROWDUH�� �����
1RLHPEULH� ������ 8QLYHUVLWDWHD� %DEHú�%RO\DL�� )DFXOWDWHD� GH� ùWLLQ H� (FRQRPLFH�� &OXM�
1DSRFD��5RPDQLD���VXE�WLSDU���LQ�SULQW

���5� $OW� ±� 5� $ODV� ±�'� &$7$1� ±�*+�$� &$7$1� ±� 5� /DQJ� ±� -� 6WH\UHU� ±� .� 7XXOLN�
/HDGHUVKLS� LQ� 7UDQVIRUPDWLRQ� �� %HWZHHQ� /RFDO� (PEHGGHGQHVV� DQG� *OREDO
&KDOOHQJHV��(VWRQLDQ�%XVLQHVV�6FKRRO�5HYLHZ��$XWXPQ��1R�����SS� ������

���*K�$� &$7$1� ±�'� &$7$1���+RZ�GR�WKH�5RPDQLDQ�ZRPHQ�SHUFHLYH�OHDGHUVKLS��$
SUHOLPLQDU\� FXOWXUDO� DQDO\VLV�� 6LPSR]LRQXO� ,QWHUQD LRQDO� 6SHFLDOL]DUH�� ,QWHJUDUH�
GH]YROWDUH�� 8QLYHUVLWDWHD� %DEHú�%RO\DL�� )DFXOWDWHD� GH� ùWLLQ H� (FRQRPLFH�� &OXM�1DSRFD
�5RPDQLD���VXE�WLSDU���LQ�SULQW�

���$�� &2167$17,1(6&8�� 6WXGHQ LL�SRWHQ LDOL� FOLHQ L� SHQWUX� FRPHUFLDQ LL� RQ�OLQH"�
6LPSR]LRQXO� ,QWHUQD LRQDO� 6SHFLDOL]DUH�� ,QWHJUDUH�� 'H]YROWDUH�� 8QLYHUVLWDWHD� %DEHú�
%RO\DL��)DFXOWDWHD�GH�ùWLLQ H�(FRQRPLFH���&OXM�1DSRFD��5RPDQLD���VXE�WLSDU���LQ�SULQW�

���$��&2167$17,1(6&8��6LVWHPH�GH�GLVWULEX LH�SH�SLD D�DUP�WXULORU�LQGXVWULDOH�GLQ
5RPDQLD�� 6LPSR]LRQXO� LQWHUQD LRQDO� 6SHFLDOL]DUH�� ,QWHJUDUH�� 'H]YROWDUH�� 8QLYHUVLWDWHD
%DEHú�%RO\DL�� )DFXOWDWHD� GH�ùWLLQ H�(FRQRPLFH��&OXM�1DSRFD� �5RPDQLD��� VXE� WLSDU� �� LQ
SULQW�

�� /8&5�5,�ù7,,1�,),&(�35(=(17$7(�/$�6,032=,2$1(�
&21)(5,1�(�1$�,21$/(
6&,(17,),&�3$3(56�35(6(17('�$7�1$7,21$/�6<0326,$�
&21)(5(1&(6

�� ,�$� 9,25(/ ±� /� 6=$%Ï ±� &� ù7(��� '\QDPLF� 5HJLPH� RI� WKH� 7UDQVYHUVH� )OX[
5HOXFWDQFH� 0RWRU�� =LOHOH� $FDGHPLFH� 7LPLúHQH�� 6LPSR]LRQ� GH� (OHFWURWHKQLF� úL
(QHUJHWLF���7LPLúRDUD��������SH�&'�520��'\QDPLF�5HJLPH�SGI�

�� ,�$� 9,25(/ ±� *� +HQQHEHUJHU� ±� 5� %OLVVHQEDFK�� 5RWDWLQJ� WUDQVYHUVH� IOX[
PDFKLQHV�� D� UHYLHZ�� =LOHOH� $FDGHPLFH� 7LPLúHQH�� 7LPLúRDUD� ������ SH� &'�520�
5RWDWLQJ�WUDQVYHUVH�SGI�
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�� ,�$�9,25(/ ± /� 6=$%Ï� ±� 5�&� &,25%$� ±� 9� %$5=�� 5HOXFWDQFH� 6\QFKURQRXV
0DFKLQH�%DVHG�&RPSDFW�9DULDEOH�6SHHG�'ULYH�6\VWHP��2UDGHD�8QLYHUVLW\�$QQDOV�
(OHFWURWHFKQLFDO�6HFWLRQ��������VXE�WLSDU���LQ�SULQW�

�� ,�$� 9,25(/ ± $�' 323$1 ±� 9� %$5=��� 2Q� 7KH� 6LQJOH� 6LGHG� 7UDQVYHUVH� )OX[
5HOXFWDQFH�0RWRU�'HVLJQ��2UDGHD�8QLYHUVLW\�$QQDOV��(OHFWURWHFKQLFDO�6HFWLRQ�������
VXE�WLSDU���LQ�SULQW�

�� /� 6=$%Ï ±�.�È� %Ë5Ï ±�-�%� '2%$,��1RQ�,QYDVLYH�5RWRU�%DU�)DXOWV�'LDJQRVLV�RI
,QGXFWLRQ� 0DFKLQHV� 8VLQJ� 9LUWXDO� ,QVWUXPHQWDWLRQ�� 2UDGHD� 8QLYHUVLW\� $QQDOV�
(OHFWURWHFKQLFDO�6HFWLRQ��������VXE�WLSDU���LQ�SULQW�

�� /� 6=$%Ï ±� -�%� '2%$,�� 2Q� WKH� 8VHIXOQHVV� RI� &RXSOLQJ� 'LIIHUHQW� 6LPXODWLRQ
(QYLURQPHQWV��2UDGHD�8QLYHUVLW\�$QQDOV��(OHFWURWHFKQLFDO�6HFWLRQ��������VXE� WLSDU� �
LQ�SULQW�

�� $�'� 323$1 ±� ,�$� 9,25(/�� 7ZR� SKDVH� WUDQVYHUVH� IOX[� SHUPDQHQW�PDJQHW
JHQHUDWRU�ZLWK�D�WRURLGDO�ZLQGLQJ�IRU�D�ZLQG�WXUELQH�DSSOLFDWLRQ��2UDGHD�8QLYHUVLW\
$QQDOV��(OHFWURWHFKQLFDO�6HFWLRQ��������VXE�WLSDU���LQ�SULQW�

�� -�-� 6LPRQG� ±� 0� 7X;XDQ� ±� 9� %$5=�� 7ZR� SKDVH� VKRUW� FLUFXLW� WHVW� XVLQJ� WZR
DQDO\WLFDO� FDVHV� IRU� 6\QFKURQRXV� PDFKLQH
V� SDUDPHWHU� GHWHUPLQDWLRQ�� 2UDGHD
8QLYHUVLW\�$QQDOV��(OHFWURWHFKQLFDO�6HFWLRQ��������VXE�WLSDU���LQ�SULQW�

�� '� )RGRU� ±� /� 6]DOD\� ±� -� 9DVV� ±�.�È� %Ë5Ï ±� /� 6=$%Ï ±�%�-� '2%$,��&RQWUROXO
PRWRUXOXL�GH�LQGXF LH�FX�DMXWRUXO�FRQWUROHUXOXL�+����vQ�OLPED�PDJKLDU����&RQIHULQ D
GH�HQHUJHWLF� úL�HOHFWURWHKQLF� (1(/.2�
������&OXM��SS��������

���=�� 3XNOXV� ± .�È�� %Ë5Ï�� &XUUHQW� JHQHUDWRU� ±� W\SH� UH[RQDQW� FRQYHUWHU�� �vQ� OLPED
PDJKLDU�� &RQIHULQ D� GH� HQHUJHWLF� úL� HOHFWURWHKQLF� (1(/.2 ������ &OXM�
SS� ��������

���/� 6=$%Ï ±� *�6� 6]DEy�� &HOXOH� GH� FRPEXVWLH� SHQWUX� DXWRPRELOH�� �vQ� OLPED
PDJKLDU���� &RQIHULQ D� GH HQHUJHWLF� úL� HOHFWURWHKQLF� (1(/.2 
������ &OXM�
SS� ��������

���5('$&725,��5(&(1=(1�,���(',7256��5(:,(9(56
�� 0LUFHD�0� 5�'8/(6&8� 5HGDFWRU�úHI�DGMXQFW�úL�PHPEUX�vQ�FROHFWLYXO�GH�UHGDF LH� OD

UHYLVWD� úWLLQ LILF� LQWHUQD LRQDO� WULPHVWULDO� �� $VVRFLDWH� (GLWRU� DQG� PHPEHU� RI� WKH
TXDUWHUO\� LQWHUQDWLRQDO� MRXUQDO� VFLHQWLILF� FRPPLWWHH� (/(&752027,21�
,661 ���������;���0HGLDPLUD�6FLHQFH�3XEOLVKHU��6ZLW]HUODQG�±�5RPDQLD�

�� ,RDQ�$GULDQ� 9,25(/�� 0HPEUX vQ� FROHFWLYXO� GH� UHGDF LH� OD� UHYLVWD� úWLLQ LILF�
LQWHUQD LRQDO� WULPHVWULDO� �� 0HPEHU� RI� WKH� WULPHVWULDO� LQWHUQDWLRQDO� MRXUQDO� VFLHQWLILF
FRPPLWWHH� (/(&752027,21�� ,661� ���������;�� 0HGLDPLUD� 6FLHQFH� 3XEOLVKHU�
6ZLW]HUODQG�±�5RPDQLD�

�� .iURO\�ÈJRVWRQ�%,5Ï� 0HPEUX� vQ� FROHFWLYXO� GH� UHGDF LH� �� 0HPEHU� RI� WKH� VFLHQWLILF
FRPPLWWHH�0&V]DNL�V]HPOH�� ,661�±������������(GLWDW�GH�$VRFLD LD�(07 ��(GLWHG�E\
(07 $VVRFLDWLRQ��&OXM�������

�� 'RLQD &$7$1���0HPEUX�FRUHVSRQGHQW�DO�ERUGXOXL�HGLWRULDO�DO�UHYLVWHL�(DVW�(XURSHDQ
0DQDJHPHQW�6WXGLHV�� 5DLQHU�+DPSS�9HUODJ��*HUPDQLD� �� &RUUHVSRQGLQJ�PHPEHU� RI
WKH� HGLWRULDO� ERDUG� (DVW� (XURSHDQ� 0DQDJHPHQW� 6WXGLHV�� 5DLQHU� +DPSS� 9HUODJ�
*HUPDQ\�

�� +RULD� +('(ù,8�� 0HPEUX vQ� FROHFWLYXO� GH� UHGDF LH� �� 0HPEHU� RI� WKH� VFLHQWLILF
FRPPLWWHH�5HYLVWD�GH�,QVWUXPHQWD LH�9LUWXDO�� ,661����������������
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��� %5(9(7(���3$7(176
�� 86� SDWHQW�� ������������ 0RGXODU� &RPSDFW� 6HQVRU� ,QWHUIDFH� �0DULXV� *KHUFLRLX�

+RULD�+HGHúLX��6LOYLX�)ROHD��*UD LDQ�,��&ULúDQ��&LSULDQ�&HWHUDú�úL�,RDQ�0RQRVHV��
�� 86�SDWHQW�������������'HSOR\PHQW�DQG�([HFXWLRQ�RI�D�*UDSKLFDO�3URJUDP�RQ�DQ

(PEHGGHG� 'HYLFH� IURP� D� 3'$� �0DULXV� *KHUFLRLX�� +RULD� +HGHúLX�� 6LOYLX� )ROHD�
*UD LDQ�,��&ULúDQ��&LSULDQ�&HWHUDú�úL�,RDQ�0RQRVHV�

��� 0(0%5,,� Ì1� &20,6,,/(� '(� '2&725$7� ù,� '(� $'0,7(5(� /$
'2&725$7
3K�'�� 7+(6,6� (;$0,1(56� $1'� 0(0%(56� 2)� $66(660(17
&200,77((6

�� 0LUFHD�0��5�'8/(6&8� UHIHUHQW�RILFLDO� vQ���&RPLVLL� GH� DQDOL]� WH]� GH�GRFWRUDW� OD
8QLYHUVLWDWHD� 3ROLWHKQLFD� GLQ� 7LPLúRDUD�� )DFXOWDWHD� GH� (OHFWURWHKQLF� �IHEUXDULH� úL
GHFHPEULH� ������ �� �� QRPLQDWLRQV� DV� D� 3K�'�� 7KHVLV� ([DPLQHU� DW� WKH� 3RO\WHFKQLF
8QLYHUVLW\� RI� 7LPLúRDUD�� )DFXOW\� RI� (OHFWULFDO� (QJLQHHULQJ� �)HEUXDU\� DQG� 'HFHPEHU
������

�� ,RDQ�$GULDQ� 9,25(/�� PHPEUX� vQ� FRPLVLH� GH� GRFWRUDW�� �� �&RQGXF�WRU� SURI�GU�LQJ�
$OH[DQGUX�6LPLRQ��8QLY��7HKQLF� Ä*K��$VDFKL´� ,DúL��GRFWRUDQG� LQJ��/HRQDUG�/LYDGDUX�
8QLY��7HKQLF� Ä*K��$VDFKL´�,DúL����0HPEHU�RI�WKH�3K��'��GHIHQVH�FRPLWHH��6XSHUYLVRU
3URI�GU�LQJ�� $OH[DQGUX� 6LPLRQ�� 7HFKQLFDO� 8QLYHUVLW\� Ä*K�� $VDFKL´� ,DúL�� 3K�'�� VWXGHQW
LQJ��/HRQDUG�/LYDGDUX��7HFKQLFDO�8QLYHUVLW\�Ä*K��$VDFKL´�,DúL��

�� 9DVLOH� ,$1&8�� UHIHUHQW� úWLLQ LILF� OD� WH]� GH� GRFWRUDW� OD� 8QLYHUVLWDWHD� 3ROLWHKQLFD� GLQ
7LPLúRDUD�� )DFXOWDWHD� GH� (OHFWURWHKQLF� �� 6FLHQWLILF� UHIHUHH� IRU� 3K�'� WKHVLV� DW� WKH
3RO\WHFKQLF�8QLYHUVLW\�RI�7LPLúRDUD��)DFXOW\�RI�(OHFWULFDO�(QJLQHHULQJ

�� 9DVLOH� ,$1&8�� UHIHUHQW� úWLLQ LILF� OD� WH]� GH� GRFWRUDW� OD� 8QLYHUVLWDWHD� GLQ� 2UDGHD�
)DFXOWDWHD� GH� (OHFWURWHKQLF� �� 6FLHQWLILF� UHIHUHH� IRU� 3K�'� WKHVLV� DW� WKH� 8QLYHUVLW\� RI
2UDGHD��)DFXOW\�RI�(OHFWULFDO�(QJLQHHULQJ

�� 'RLQD�&$7$1���PHPEUX�FRPLVLH�DGPLWHUH�GRFWRUDW����FDQGLGD L���)DFXOWDWHD�GH�6WXGLL
(XURSHQH��8QLYHUVLWDWHD�%DEHú�%RO\DL�&OXM�1DSRFD� ��DVVHVVPHQW�FRPPLWWHH�PHPEHU
IRU���3K�'��FDQGLGDWHV��)DFXOW\�RI�(XURSHDQ�6WXGLHV��%DEHú�%RO\DL�8QLYHUVLW\�

���� 7(=(�ù,�5()(5$7(�'(�'2&725$7�686�,187(
'2&725$/�7+(6(6�$1'�5(32576�&$55,('�287

���� 7(=(�'(�'2&725$7���'2&725$/�7+(6,6

���� 5()(5$7(�'(�'2&725$7���'2&725$/�5(32576
�� *DEULHO� &,08&$�� VXV LQXW� �� UHIHUDWH� GH� GRFWRUDW� �� VXVWDLQHG� �� GRFWRUDO� UHSRUWV

�FRQGXV�GH���VXSHUYLVRU��0�0� 5�'8/(6&8��
x 6WXGLXO�FRPSDUDWLY�SULQ�PRGHODUH�úL�VLPXODUH�DO�VLVWHPHORU�LQHU LDOH�GH

VWRFDUH�D�HQHUJLHL���&RPSDUDWLYH�VWXG\�E\�PRGHOLQJ�DQG�VLPXODWLRQ�RI�WKH
IO\ZKHHO�HQHUJ\�VWRUDJH�V\VWHPV
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x 3URLHFWDUHD� úL� UHDOL]DUHD� XQXL� SURWRWLS� GH� VLVWHP� LQHU LDO� GH� VWRFDUH� D
HQHUJLHL�SHQWUX�JHQHUDWRDUHOH�HROLHQH���'HVLJQ�DQG�FDUU\LQJ�RXW�RI�IO\ZKHHO
HQHUJ\�VWRUDJH�V\VWHP�SURWRW\SH�IRU�ZLQG�JHQHUDWRUV

x &RQWUROXO�GLJLWDO�úL�DQDOL]D�SHUIRUPDQ HORU�XQXL�VLVWHP�LQHU LDO�GH�VWRFDUH�D
HQHUJLHL�DVRFLDW�JHQHUDWRDUHORU�HROLHQH� ��'LJLWDO�FRQWURO� DQG�SHUIRUPDQFH
DQDO\VLV� RI� D� IO\ZKHHO� HQHUJ\� VWRUDJH� V\VWHP� DVVRFLDWHG� ZLWK� D� ZLQG
JHQHUDWRU

�� -HQ� %DUQD� '2%$,�� VXV LQXW� �� UHIHUDWH� GH� GRFWRUDW� �� VXVWDLQHG� �� GRFWRUDO� UHSRUWV
�FRQGXV�GH���VXSHUYLVRU� .�È��%,5Ï��

x 0DúLQL�HOHFWULFH�FX� UDQGDPHQW� vPEXQ�W� LW� ��+LJK�(IILFLHQF\�(OHFWULFDO
0DFKLQHV

x ,QIOXHQ D� DOLPHQW�ULL� QHVLQXVRLGDOH� DVXSUD� SLHUGHULORU� �� 7KH� ,QIOXHQFH
RI�1RQ�VLQXVRLGDO�6XSSO\�RQ�(OHFWULFDO�0DFKLQHV�/RVVHV

�� 0LUFHD�*870$1��VXV LQXW���UHIHUDW�GH�GRFWRUDW���VXVWDLQHG���GRFWRUDO�UHSRUW��FRQGXV
GH���VXSHUYLVRU�,�$� 9,25(/��

x 6WDGLXO� DFWXDO�� PDúLQD� VLQFURQ� FX� UHOXFWDQ �� YDULDELO� �� 9DULDEOH
V\QFKURQRXV�PDFKLQH��VWDWH�RI�WKH�DUW�

�� 9DVLOLFD�,DQFX� VXV LQXW���UHIHUDW�GH�GRFWRUDW���VXVWDLQHG���GRFWRUDO�UHSRUW��FRQGXV�GH��
VXSHUYLVRU�,�$� 9,25(/��

x 6WDGLXO� DFWXDO�� H[FHQWULFLWDWHD� vQ� PDúLQL� HOHFWULFH� �� 7KH� (FFHQWULFLW\� RI
(OHFWULFDO�0DFKLQHV��6WDWH�RI�WKH�$UW�

x 0RGHO�DQDOLWLF�DO�PDúLQLL�VLQFURQH�FX�URWRU�H[FHQWULF���$QDO\WLFDO�0RGHO�RI
WKH�6\QFKURQRXV�0DFKLQH�+DYLQJ�(FFHQWULF�5RWRU

�� 6DQGRU�.,66��VXV LQXW���UHIHUDW�GH�GRFWRUDW���VXVWDLQHG���GRFWRUDO�UHSRUW��FRQGXV�GH��
VXSHUYLVRU��9� ,$1&8��

x 0RQLWRUL]DUHD�úL� LGHQWLILFDUHD�SDUDPHWULORU�PDúLQLL� DVLQFURQH� vQ� VLVWHPHOH
GH� YLWH]� YDULDELO� �� 0RQLWRUL]LQJ� DQG� LGHQWLILFDWLRQ� RI� SDUDPHWHUV� IRU
DV\QFKUQRXV�PDFKLQHV�LQ�YDULDEOH�VSHHG�V\VWHPV�

�� $GLQD�0DULDQD�0817($1��VXV LQXW���UHIHUDW�GH�GRFWRUDW���VXVWDLQHG���GRFWRUDO�UHSRUW
�FRQGXV�GH���VXSHUYLVRU��0�0� 5�'8/(6&8��

x 3URLHFWDUHD� úL� UHDOL]DUHD� XQXL� SURWRWLS� GH� PRWRU� VLQFURQ� FX� PDJQHWL
SHUPDQHQ L� SHQWUX� DSOLFD LL� GH� WUDF LXQH� HOHFWULF� �� 'HVLJQ� DQG
GHYHORSPHQW�RI�D�SHUPDQHQW�PDJQHW�V\QFKURQRXV�PRWRU�GULYH�IRU�HOHFWULF
WUDFWLRQ�DSSOLFDWLRQV�IRU�HOHFWULF�WUDFWLRQ�DSSOLFDWLRQV�

�� &ULVWLDQ�ù7(���VXV LQXW���UHIHUDW�GH�GRFWRUDW���VXVWDLQHG���GRFWRUDO�UHSRUWV��FRQGXV�GH
��VXSHUYLVRU�,�$� 9,25(/��

x 9DULDQWH� GH� VLVWHPH� KLEULGH� SHQWUX� YHKLFXOH� DXWRQRPH� �� +\EULG
6\VWHPV�9DULDQWV�)RU�$XWRQRPRXV�9HKLFOHV

x &RQWULEX LL� OD� vPEXQ�W� LUHD� SHUIRUPDQ HORU� VLVWHPHORU� KLEULGH� �
&RQWULEXWLRQV�RQ� WKH� ,PSURYHPHQW�RI� WKH�3HUIRUPDQFHV�RI� WKH�+\EULG
6\VWHPV�

3DJLQD�GH�ZHE�D�FDWHGUHL���+RPH�3DJH�RI�WKH�'HSDUWPHQW�
KWWS���XVHUV�XWFOXM�UR�aV]DERO�PDLQ�KWP�


