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352)(625,���)8//�352)(66256
�� 3URI�GU�LQJ��.iURO\�%,5Ï
�� 3URI�GU�LQJ��,RDQ�$GULDQ�9,25(/
�� 3URI�GU�LQJ��9DVLOH�,$1&8
�� 3URI�GU�LQJ��0LUFHD�0��5�'8/(6&8
�� 3URI��GU��HF��*K��$OH[DQGUX�&$7$1�
�� 3URI��GU��HF��'RLQD�&$7$1�

&21)(5(1�,$5,���5($'(56��$662&,$7(�352)(66256�
±

ù(),�'(�/8&5�5,��/(&725,�
6(1,25�/(&785(56��$66,67$17�352)(66256�

�� ù��O��GU��LQJ��5DGX�&,25%$
�� ù��O��GU��LQJ��+RULD�+('(ù,8
�� ù��O��GU��LQJ��/RUiQG�6=$%Ï
�� ù��O��GU��LQJ��&ODXGLD�0$5�,ù

$6,67(1�,���$66,67$176
�� $VLVW�� HF��$GLQD� 1(*586$�� SkQ� OD� �� DXJXVW� ������ FkQG� V�D� WUDQVIHUDW� GH� OD

8QLYHUVLWDWHD�7HKQLF� GLQ�&OXM�1DSRFD ��XQWLO��VW�$XJXVW�������ZKHQ�VKH� OHIW� WKH
7HFKQLFDO�8QLYHUVLW\�RI�&OXM�1DSRFD�

�� $VLVW��HF��9LFWRU�1�67$6(��SkQ� OD���RFWRPEULH�������FkQG�V�D�WUDQVIHUDW�GH� OD
8QLYHUVLWDWHD�7HKQLF� GLQ�&OXM�1DSRFD ��XQWLO��VW�2FWREHU�������ZKHQ�KH� OHIW� WKH
7HFKQLFDO�8QLYHUVLW\�RI�&OXM�1DSRFD�

�� $VLVW�� LQJ��0LKDHOD� 5$'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= GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH��������)XOO�WLPH�3K�'��VWXGHQW
IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��.��%LUy�

�� LQJ��)ORULQ�/$=$ GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH��������)XOO�WLPH�3K�'��VWXGHQW
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�323$1 GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH��������)XOO�WLPH�3K�'��VWXGHQW
IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF���6XSHUYLVRU��3URI�GU�LQJ��,�$��9LRUHO�

�� LQJ��*DEULHO� &,08&$ GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ����� �� )XOO�WLPH� 3K�'�
VWXGHQW� 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%$, GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH����� ��)XOO�WLPH�3K�'�
VWXGHQW�IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF ��6XSHUYLVRU��3URI�GU�LQJ��.��%LUy�

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

�� LQJ��6DQGRU�.,66 GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH����� ��)XOO�WLPH�3K�'��VWXGHQW
IURP�1RYHPEHU�������&RQGXF�WRU�úWLLQ LILF ��6XSHUYLVRU��3URI�GU�LQJ��9��,DQFX�

�� LQJ��$GLQD�0817($1 GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ���� �� )XOO�WLPH� 3K�'�
VWXGHQW� IURP� 1RYHPEHU� ������ &RQGXF�WRU� úWLLQ LILF �� 6XSHUYLVRU�� 3URI�GU�LQJ�
0�0� 5�GXOHVFX�

�� LQJ�� &ULVWLDQ� 67(� GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ���� �� )XOO�WLPH� 3K�'�
VWXGHQW� IURP� 1RYHPEHU� ������ &RQGXF�WRU� úWLLQ LILF �� 6XSHUYLVRU�� 3URI�GU�LQJ�
,�$� 9LRUHO�

��� LQJ��0LUFHD�*870$1 GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ���� �� )XOO�WLPH� 3K�'�
VWXGHQW� IURP� 1RYHPEHU� ������ &RQGXF�WRU� úWLLQ LILF �� 6XSHUYLVRU�� 3URI�GU�LQJ�
,�$� 9LRUHO�

��� LQJ� 9DVLOLFD� 0DULD� ,$1&8 GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ���� �� )XOO�WLPH
3K�'�� VWXGHQW� IURP� 1RYHPEHU� ������ &RQGXF�WRU� úWLLQ LILF �� 6XSHUYLVRU�� 3URI�GU�LQJ�
,�$� 9LRUHO�

��� LQJ��7LEHULX�02/'29$1 GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH����� ��)XOO�WLPH�3K�'�
VWXGHQW� IURP� 1RYHPEHU� ������ &RQGXF�WRU� úWLLQ LILF �� 6XSHUYLVRU�� 3URI�GU�LQJ�
0�0� 5�GXOHVFX�

��� LQJ��&�OLQ�0LKDL�323 GRFWRUDQG�FX�IUHFYHQ ��GLQ�QRLHPEULH������SkQ� vQ�VHSWHPEULH
����� �FkQG� D� WUHFXW� OD� GRFWRUDW� I�U� IUHFYHQ ��� �� )XOO�WLPH� 3K�'�� VWXGHQW�� IURP
1RYHPEHU� ����� WR� 6HSWHPEHU� ����� �ZKHQ� KH� KDV� SDVVHG� WR� SDUW�WLPH� 3K�'���
&RQGXF�WRU�úWLLQ LILF ��6XSHUYLVRU��3URI�GU�LQJ��0�0��5�GXOHVFX�

��� LQJ� *DEULHO� ,RDQ� 02,6$� GRFWRUDQG� FX� IUHFYHQ �� GLQ� QRLHPEULH� ����� SkQ� vQ
QRLHPEULH� ����� �FkQG� D� WUHFXW� OD� GRFWRUDW� I�U� IUHFYHQ ��� �� )XOO�WLPH� 3K�'�� VWXGHQW
IURP�1RYHPEHU������ WR�6HSWHPEHU������ �ZKHQ�KH�KDV�SDVVHG� WR�SDUW�WLPH�3K�'���
&RQGXF�WRU�úWLLQ LILF ��6XSHUYLVRU��3URI�GU�LQJ��.��%LUy�
���� &$'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��

± $QVDPEOX�GH�P�VXUD FX�WUDGXFWRU�GH�FXSOX��7UDGXFWRU�GH�FXSOX��XQLWDWH�GH�ED]�
��������$(��)��*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�
± 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��FOHúWH�DPSHUPHWULFH��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�
&RQWUROHU�SHQWUX�PRWRU�FX�UHOXFWDQ ��DXWRFRPXWDW� �650��(06�:;���(��(PDWURQ��FX

PRWRU�650��(06�99;����:������USP�
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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�DFFHVVRULL�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�GRXD�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�,QWHUQHW
± ��VWD LL�GH�OXFUX��FX�SURFHVRDUH�3HQWLXP�,,,������+''����*0������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�VFULHULORU�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�OLQLDUD��SHQWUX�3&�

± )/8;�'��YHUVLXQHD �������/LFHQ ��SHUPDQHQW� �FX�QXP�U�QHOLPLWDW�GH�QRGXUL��±
SHQWUX�FDOFXOXO�PDJQHWRVWDWLF�vQ�VSD LX�
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± (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(176�
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��OLQHDU�PRWRUV��

0HDVXULQJ�V\VWHPV�
± 7RUTXH�WUDQVGXFHU�XQLW �'U��6WHLJHU�0RKLOR�	�&R��*PE+�
± ,QFUHPHQWDO�SRVLWLRQ�WUDQVGXFHU �6LHPHQV�
± 'DWD�DFTXLVLWLRQ�6\VWHPV �1DWLRQDO�,QVWUXPHQWV�,QF��
± 'LJLWDO�RVFLOORVFRSH�7HNWURQL[�7'���



)$&8/7$7($�'(�(/(&7527(+1,&�
)$&8/7<�2)�(/(&75,&$/�(1*,1((5,1*

�

± 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����� úL�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� ����� úL� $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
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�SDUDPHWULVDWLRQ�IDFLOLWLHV��IRU�JHQHUDO�HOHFWURPDJQHWLF�ILHOG
FRPSXWDWLRQV
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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(/��SURIHVRU�LQYLWDW�OD���,QYLWHG�3URIHVVRU�DW�7HFKQLFDO�8QLYHUVLW\�RI

%HUOLQ� �*HUPDQLD� ��*HUPDQ\��� LXQLH� �� -XQH�������$�VXV LQXW�R�SUHOHJHUH� �� WDXJKW� WKH
OHFWXUH�7UDQVYHUVH�)OX[�0RWRU��$Q�$OWHUQDWLYH�6ROXWLRQ�

�� 0LUFHD�0��5�'8/(6&8� SURIHVRU�LQYLWDW�OD���,QYLWHG�3URIHVVRU�DW�8QLYHUVLWp�µ3LHUUH�HW
0DULH� &XULH¶� �3DULV� ��� �)UDQ D� �� )UDQFH��� 1RLHPEULH�'HFHPEULH� ����� �� 1RYHPEHU�
'HFHPEHU������

�� ,RDQ�$GULDQ� 9,25(/� UHIHUHQW� úWLLQ LILF� RILFLDO� OD� R� WH]� GH� GRFWRUDW� ±� PHPEHU� LQ� D
3K�'��)LQDO�([DPLQDWLRQ�&RPPLWWHH��5:7+�$DFKHQ��������2FWRPEULH�2FWREHU������

�������6WDJLL�GH�FHUFHWDUH���5HVHDUFK�0RELOLWLHV
�� 9DVLOH� ,$1&8�� YL]LW� GH� VWXGLL� OD� �� YLVLWLQJ� 7HFKQLFDO� 8QLYHUVLW\� RI� %UDXQVFKZHLJ

�*HUPDQLD���*HUPDQ\���LXQLH��-XQH������
�� &ODXGLD 0$5�,ù�� VWDJLX� SRVW� GRFWRUDO� GH� �� OXQL� OD� 8QLYHUVLWDWHD� 3LFDUGLH� $PLHQV�

)UDQ D� vQ� GRPHQLXO� GLDJQR]HL� vQ� PDúLQL� HOHFWULFH� ������������ �� �� PRQWKV� SRVW�GRF
UHVHDUFK�VWDJH�DW� WKH�3LFDUGLH�8QLYHUVLW\��$PLHQV��)UDQFH��FRQFHUQLQJ�GLDJQRVLV� LQ
HOHFWULFDO�PDFKLQHV�������������

�� 'DQLHO� )2'25($1�� VWDJLX� GH� FHUFHWDUH� GH� �� OXQL� �GHFHPEULH� ����� ��PDL� ������� OD
8QLYHUVLWDWHD� GLQ�%HOIRUW �)UDQ D�� �� ��PRQWKV� �GHFHPEHU� ����� ��0D\� ������ UHVHDUFK
DVVLVWDQWVKLS��8QLYHUVLW\�RI�%HOIRUW �)UDQFH��

�� 6DQGRU�.,66�� VWDJLX� GH� FHUFHWDUH� GH� R� OXQ� �LXQLH� ������ OD� &KHPQLW]� 8QLYHUVLW\� RI
7HFKQRORJ\�� 'HSDUWPHQW� RI� (OHFWULFDO� (QJLQHHULQJ� �*HUPDQLD�� �� UHVHDUFK� PRELOLW\� RI
RQH�PRQWK� �-XQH������� DW� WKH�&KHPQLW]�8QLYHUVLW\�RI� 7HFKQRORJ\�� 'HSDUWPHQW� RI
(OHFWULFDO�(QJLQHHULQJ��*HUPDQ\��

�� %DUQD�-HQ� '2%$,��VWDJLX�GH�FHUFHWDUH�GH�WUHL�V�SW�PkQL�OD�8QLYHUVLWDWHD�GLQ�$DOERUJ
�'DQHPDUFD����UHVHDUFK�PRELOLW\�RI�WKUHH�ZHHNV�����0DUFK������$SULO�������DW�$DOERUJ
8QLYHUVLWHW��'HQPDUN��

�� %DUQD�-HQ� '2%$,�úL�&ULVWLDQ�ù7(���VWDJLX�GH�FHUFHWDUH�GH�R� OXQ� ����DSULOLH� ����
PDL� ������ OD� 8QLYHUVLWDWHD� .DWROLF� GLQ� /HXYHQ� �%HOJLD�� �� UHVHDUFK� PRELOLW\� RI� RQH
PRQWK�����$SULO�±����0D\�������DW�.8�/HXYHQ �%HOJLXP��
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�� 9DVLOLFD 0DULD ,$1&8�� VWDJLX� GH� FHUFHWDUH� GH� WUHL� OXQL� �DSULOLH� �� LXQLH� ����� OD
8QLYHUVLWDWHD�)HGHUDO� 3ROLWHKQLF� GLQ�/DXVDQQH��(OYHWLD� �� UHVHDUFK�PRELOLW\�RI� WKUHH
PRQWK��$SULO���-XQH�������DW�eFROH�3ROLWHFKQLTXH�)HGHUDOH�/DXVDQQH �6ZLW]HUODQG��

�� 9DVLOH� %$5=�� VWDJLX� GH� FHUFHWDUH� GH� WUHL� OXQL� �DSULOLH� �� LXQLH� ����� OD� 8QLYHUVLWDWHD
)HGHUDO� 3ROLWHKQLF� GLQ�/DXVDQQH��(OYHWLD� ��UHVHDUFK�PRELOLW\�RI�WKUHH�PRQWK��$SULO��
-XQH�������DW�eFROH�3ROLWHFKQLTXH�)HGHUDOH�/DXVDQQH �6ZLW]HUODQG��

�� $OLQ�'UDJRPLU�323$1��VWDJLX�GH�FHUFHWDUH�GH�R�OXQ� ����,XQLH������,XOLH�������OD�,(0�
5:7+�$DFKHQ��*HUPDQLD����UHVHDUFK�PRELOLW\�RI�RQH�PRQWK�����-XQH�±����-XO\������
DW�,(0�5:7+�$DFKHQ �*HUPDQ\��

���)ORULQ�/$=$��VWDJLL�GH�GRFWRUDW� vQ�FR�WXWHO� OD�8QLYHUVLWp�GH�3RLWLHUV� �)UDQWD�� �DSULOLH�
LXQLH�VL�RFWRPEULH�GHFHPEULH������� ��3K�'��VWXGHQW�PRELOLWLHV�8QLYHUVLWp�GH�3RLWLHUV
�)UDQFH���$SULO�-XQH�DQG�2FWREHU�'HFHPEHU�������

���*DEULHO� &,08&$�� VWDJLX� GH� GRFWRUDW� vQ� FR�WXWHO� OD� (FROH� GHV� +DXWHV� (WXGHV
,QGXVWULHOOHV�� 8QLYHUVLWp� &DWKROLTXH� GH� /LOOH� �)UDQWD�� �VHSWHPEULH�GHFHPEULH� ������ �
3K�'�� VWXGHQW� PRELOLW\� DW� WKH� (FROH� GHV� +DXWHV� (WXGHV� ,QGXVWULHOOHV�� 8QLYHUVLWp
&DWKROLTXH�GH�/LOOH �)UDQFH���6HSWHPEHU�'HFHPEHU�������

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

�� 'RLQD� &$7$1� OD� �� DW� 8QLYHUVLWH� GH� OD� 0HGLWHUUDQHH�� )DFXOWH� GHV� 6FLHQFHV
(FRQRPLTXHV�HW�GH�*HVWLRQ��$L[�HQ�3URYHQFH��)UDQ D���)UDQFH���LXQLH���-XQH�������

�� *K��$OH[DQGUX�&$7$1� OD���DW�8QLYHUVLWH�GH�OD�0HGLWHUUDQHH��)DFXOWH�GHV�6FLHQFHV
(FRQRPLTXHV�HW�GH�*HVWLRQ��$L[�HQ�3URYHQFH��)UDQ D���)UDQFH���LXQLH���-XQH�������

�� 0LUFHD� 0�� 5�'8/(6&8�� PRELOLWDWH� vQ� FDOLWDWH� GH� &RRUGRQDWRU� ,QVWLWX LRQDO
62&5$7(6�(5$6086� LQYLWDW�� vQ� FDGUXO� SURJUDPXOXL� 62&5$7(6�(5$6086� �����
����� �� PRELOLW\� DV� ,QYLWHG� 62&5$7(6�(5$6086� ,QVWLWXWLRQDO� &RRUGLQDWRU�� LQ� WKH
IUDPHZRUN�RI�62&5$7(6�(5$6086������������OD���DW
� 3ROLWHFQLFR�GL�0LODQR��,WDOLD���,WDO\���PDUWLH���0DUFK�����
� 8QLYHUVLWD�GHJOL�6WXGL�GL�7UHQWR �,WDOLD���,WDO\���PDUWLH���0DUFK�����
� 7HFKQLVFKH�8QLYHUVLWDW�&ODXVWKDO��*HUPDQLD���*HUPDQ\���LXQLH��-XQH�����
� ,QJHQLRUKRMVNROHQ�2GHQVH�7HNQLNXP��'DQHPDUFD���'HQPDUN���LXQLH��-XQH������

�� 0LUFHD� 0� 5�'8/(6&8�� PRELOLWDWH� GH� FDGUX� GLGDFWLF� vQ� SURJUDPXO� 62&5$7(6�
(5$6086� ���������� �� WHDFKLQJ� VWDII� PRELOLW\� LQ� WKH� IUDPHZRUN� RI� 62&5$7(6�
(5$6086������������OD���DW�WKH�8QLYHUVLWp�GH�3RLWLHUV DQG�,QVWLWXW�8QLYHUVLWDLUH�GH
7HFKQRORJLH�G¶$QJRXOHPH��)UDQ D���)UDQFH��PDL���0D\������

�������3DUWLFLS�UL�OD�FRQIHULQ H��VLPSR]LRDQH�LQWHUQD LRQDOH
3DUWLFLSDWLRQ�LQ�,QWHUQDWLRQDO�&RQIHUHQFHV��6LPSRVLD

�� ��WK ,QWHUQDWLRQDO�3RZHU�(OHFWURQLFV�DQG�0RWLRQ�&RQWURO�&RQIHUHQFH��3(0& 
������
&DYWDW 	 'XEURYQLN��&URD LD���&URDWLD���.iURO\�%,5Ï� /RUiQG�6=$%Ï

�� ��WK ,QWHUQDWLRQDO�&RQIHUHQFH�IRU�(OHFWULFDO�0DFKLQHV�,&(0 
������%UXJJH��%HOJLD��
%HOJLXP���,RDQ�$GULDQ�9,25(/� 0LUFHD�0��5�'8/(6&8

�� ����� :RUOG� &RQJUHVV� RQ� 3RZGHU� 0HWDOOXUJ\� 	� 3DUWLFXODWH� 0DWHULDOV�� 2UODQGR
�86$�� 9DVLOH�,$1&8

�� ��WK $QQXDO�&RQIHUHQFH�RI�WKH�,(((�,QGXVWULDO�(OHFWURQLFV�6RFLHW\�±� ,(&21�¶���
6HYLOOD��6SDQLD�6SDLQ�� 0LUFHD�0��5�'8/(6&8

�� �WK ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 2SWLPL]DWLRQ� RI� (OHFWULFDO� DQG� (OHFWURQLF
(TXLSPHQWV����237,0�
����� %UDúRY��5RPDQLD�� 0LUFHD�0��5�'8/(6&8�

�� $QQXDO�0HHWLQJ�IRU�(XURSHDQ�5HVHDUFK��*UD]��$XVWULD���9DVLOH�,$1&8�
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�� &RQIHULQ D�GH�HQHUJHWLF� úL�HOHFWURWHKQLF� (1(/.2 
������&OXM��5RPDQLD�� .iURO\
%,5Ï� /RUiQG�6=$%Ï��-HQ� %DUQD�'2%$,�

�� (((�777&� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $XWRPDWLRQ�� 4XDOLW\� DQG� 7HVWLQJ�
5RERWLFV�$	47�5����� �7+(7$������&OXM��5RPDQLD���/RUiQG�6=$%Ï��-HQ� %DUQD
'2%$,

�� )OX[�8VHUV�&OXE�0HHWLQJ��0�QFKHQ��*HUPDQLD���*HUPDQ\�� ,RDQ�$GULDQ�9,25(/
��� 1,:HHN¶������$XVWLQ�7;��86$�� +RULD�+('(ù,8
��� 6,0(/(&�
������&OXM��5RPDQLD�� +RULD�+('(ù,8
��� 7KH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $SSOLHG� DQG� 7KHRUHWLFDO� (OHFWULFLW\� ±� ,&$7(

������%�LOH�+HUFXODQH��5RPDQLD���0LUFHD�0��5�'8/(6&8�
��� 7KH� ,QWHUQDWLRQDO� ;,,,� 6\PSRVLXP� RQ� 0LFURPDFKLQHV� 	� 6HUYRGULYHV� .UDVLF]\Q

�3RORQLD���3RODQG���0LUFHD�0��5�'8/(6&8
�7R L�SDUWLFLSDQ LL�OD�FRQIHULQ H�DX�SUH]HQWDW�OXFU�UL�úWLLQ LILFH�
�$OO�WKH�SDUWLFLSDQW�DW�WKH�FRQIHUHQFHV�KDYH�EHHQ�SUHVHQWLQJ�SDSHUV�

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

�� 0LUFHD�0��5�'8/(6&8��PHPEUX� vQ� &RPLWHWXO� úWLLQ LILF � PHPEHU� RI� WKH� � 6FLHQWLILF
&RPPLWWHH�
� 7KH�,QWHUQDWLRQDO�;,,,�6\PSRVLXP�RQ�0LFURPDFKLQHV�	�6HUYRGULYHV� .UDVLF]\Q

�3RORQLD���3RODQG�
� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 2SWLPL]DWLRQ� RI� (OHFWULFDO� DQG� (OHFWURQLF

(TXLSPHQWV����237,0������� %UDúRY��5RPDQLD�
� 7KH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�DQG�7KHRUHWLFDO�(OHFWULFLW\�±�,&$7(

����� %�LOH�+HUFXODQH��5RPDQLD�
�� ,RDQ�$GULDQ� 9,25(/� PHPEUX� vQ� &RPLWHWXO� úWLLQ LILF � PHPEHU� RI� WKH� 6FLHQWLILF

&RPPLWWHH� ��WK ,QWHUQDWLRQDO� 3RZHU� (OHFWURQLFV� DQG�0RWLRQ� &RQWURO� &RQIHUHQFH
�3(0& 
�������&DYWDW 	 'XEURYQLN��&URD LD���&URDWLD��

�� ,RDQ�$GULDQ�9,25(/��.iURO\�%,5Ï��9DVLOH� ,$1&8� PHPEULL� vQ�&RPLWHWXO� úWLLQ LILF úL
GH�RUJDQL]DUH� � PHPEHUV�RI� WKH�6WHHULQJ�DQG�2UJDQLVLQJ�&RPPLWWHH� :RUNVKRS�RQ
9DULDEOH�5HOXFWDQFH�(OHFWULFDO�0DFKLQHV�
������&OXM��5RPDQLD��

�� .iURO\� %,5Ï� PHPEUX� vQ� &RPLWHWXO� úWLLQ LILF� úL� GH� RUJDQL]DUH � PHPEHU� RI� WKH
6FLHQWLILF� DQG� 6WHHULQJ� &RPPLWWHH� &RQIHULQ D� GH� HQHUJHWLF� úL� HOHFWURWHKQLF�
(1(/.2 
������&OXM��5RPDQLD��

�� /RUiQG� 6=$%Ï��PHPEUX� vQ� &RPLWHWXO� GH� RUJDQL]DUH� � PHPEHU� RI� WKH� 2UJDQLVLQJ
&RPPLWWHH� :RUNVKRS� RQ� 9DULDEOH� 5HOXFWDQFH� (OHFWULFDO� 0DFKLQHV 
����� &OXM
�5RPDQLD��

�� 5DGX� &,25%$� PHPEUX� vQ� &RPLWHWXO� úWLLQ LILF� úL� GH� RUJDQL]DUH � PHPEHU� RI� WKH
6FLHQWLILF� DQG� 6WHHULQJ� &RPPLWWHH� )LUVW� ,QWHUQDWLRQDO� :RUNVKRS� RQ� (OHFWULFDO
'ULYHV�DQG�&RQWURO�6\VWHPV�LQ�,QGXVWU\��&OXM��5RPDQLD��������



)$&8/7$7($�'(�(/(&7527(+1,&�
)$&8/7<�2)�(/(&75,&$/�(1*,1((5,1*

��

�������5HIHUHQ L�úWLLQ LILFL�úL�H[SHU L���6FLHQWLILF�5HIHUHHV�DQG�([SHUWV
�� 'RLQD�&$7$1��� UHIHUHQW� úWLLQ LILF� OD� R� WH]� GH� GRFWRUDW�� 8QLYHUVLWDWHD� %DEHú�%RO\DL�

)DFXOWDWHD� GH� %XVLQHVV �� 6FLHQWLILF� UHIHUHH� IRU� RQH� 3K�'� WKHVLV�� %DEHú�%RO\DL
8QLYHUVLW\��6FKRRO�RI�%XVLQHVV�

�� ,RDQ�$GULDQ�9,25(/� UHIHUHQW�úWLLQ LILF� OD��� WH]H�GH�GRFWRUDW ��6FLHQWLILF� UHIHUHH� IRU��
3K�'�WKHVLV�

�� .iURO\�%,5Ï� UHIHUHQW�úWLLQ LILF�R�WH]� GH�GRFWRUDW ��6FLHQWLILF�UHIHUHH�IRU���3K�'�WKHVLV�
�� 9DVLOH� ,$1&8� UHIHUHQW� úWLLQ LILF� OD� �� WH]H� GH� GRFWRUDW �� 6FLHQWLILF� UHIHUHH� IRU� �� 3K�'

WKHVLV�
�� .iURO\ %,5Ï� H[SHUW &1&6,6� �&RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ

ÌQY� �PkQWXO�6XSHULRU���1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��
�� 9DVLOH ,$1&8� H[SHUW� &1&6,6� �&RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ

ÌQY� �PkQWXO�6XSHULRU���1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��úL���DQG�&1),6�
�������3UHPLL�úL�GLVWLQF LL�� 3UL]HV�DQG�+RQRXUV

�� 9DVLOH�,$1&8�� 'LSORP� GH�([FHOHQ ��vQ�&HUFHWDUH�SH������DFRUGDW� GH���'LSORPD�RI
([FHOOHQFH� LQ� 5HVHDUFK� LQ� ����� IURP� $167,� �$JHQ LD� QD LRQDO� SHQWUX� úWLLQ ��
WHKQRORJLH�úL�LQRYDUH���1DWLRQDO�$JHQF\�IRU�6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ��

�������$OWH�YL]LWH���2WKHU�PRELOLWLHV
�� 9DVLOH�,$1&8�YL]LW� OD�FRPSDQLD���YLVLWLQJ�9RONV:DJHQ�&RPSDQ\ �*HUPDQLD��

*HUPDQ\���LXQLH��-XQH������
�� ,RDQ�$GULDQ� 9,25(/�� vQWkOQLUH� GH� R� ]L� FX� LQYHVWLWRUL� JHUPDQL� �GHOHJDW� RILFLDO� DO

&RQVLOLXOXL�-XGH HDQ�&OXM����2QH GD\�PHHWLQJ�ZLWK�*HUPDQ�LQYHVWRUV��RIILFLDO�GHOHJDWLRQ
RI�&OXM�&RXQW\�&RXQFLO���3DVVDX��*HUPDQLD���*HUPDQ\���VHSWHPEULH���6HSWHPEHU������

�� ,RDQ�$GULDQ�9,25(/��=ROWiQ�.29È&6��YL]LW� OD���YLVLWLQJ�3&,0�([KLELWLRQ�RQ�3RZHU
(OHFWURQLFV��'ULYHV�DQG�0RWLRQ��1�UQEHUJ��*HUPDQLD���*HUPDQ\���LXQLH���-XQH������

�� ,RDQ�$GULDQ�9,25(/��=ROWiQ�.29È&6��YL]LW� RILFLDO� vQ�YHGHUHD�FRRSHU�ULL�úWLLQ LILFH
vQ�FDGUXO�3URJUDPXOXL�(3����2IILFLDO�YLVLW�IRU�FR�RSHUDWLRQ�DJUHHPHQW�LQ�WKH�IUDPHZRUN
RI� (3��� .DUOVUXKH� )DFKKRFKVKXOH� �*HUPDQLD� �� *HUPDQ\��� GHFHPEULH� �� 'HFHPEHU
�����

�� ,RDQ�$GULDQ�9,25(/��=ROWiQ�.29È&6��YL]LW� vQ�YHGHUHD� vQFKHLHULL�XQHL� vQ HOHJHUL�GH
FRODERUDUH� vQ� GRPHQLXO�PDúLQLORU� HOHFWULFH� FX� UHOXFWDQ D� YDULDELO� SHQWUX� LQGXVWULD� GH
DXWRPRELOH���RIILFLDO�YLVLW�IRU�D�FRRSHUDWLRQ�DJUHHPHQW�LQ�GHYHORSLQJ�D�VHULHV�RI�YDULDEOH
UHOXFWDQFH� PDFKLQHV� IRU� FDU� LQGXVWU\� DW� 0DFFRQ� *PE+� 0�QFKHQ �*HUPDQLD� �
*HUPDQ\���GHFHPEULH���'HFHPEHU������

�� ,RDQ�$GULDQ�9,25(/��=ROWiQ�.29È&6��YL]LW� RILFLDO� vQ�YHGHUHD�XQHL�FRRSHU�ULL
úWLLQ LILFH���RIILFLDO�YLVLW�IRU�D�PXWXDO�FRRSHUDWLRQ�DJUHHPHQW��6]pFKHQ\L�,VWYiQ
8QLYHUVLW\��*\|U��8QJDULD���+XQJDU\���GHFHPEULH���'HFHPEHU������

�����,19,7$�,���,19,7('�)(//2:6
�� GU��)UHGHULF�9DFKHX[�� UHVSRQVDELO� DO� GHSDUWDPHQWXOXL� ��+HDG�RI�'HSDUWPHQW�'((6�

8QLYHUVLWH� 3DULV� ,;� ± 'DXSKLQH�� SURSXQHUH� GH� SURLHFW� SHQWUX� FUHDUHD� XQXL� 0%$
,QWHUQDWLRQDO� vQ� FDGUXO� 87&1� �� SURMHFW� SURSRVDO� IRU� VHWLQJ� XS� DQ� ,QWHUQDWLRQDO� 0%$
ZLWKLQ�7HFKQLFDO�8QLYHUVLW\�RI�&OXM�1DSRFD��DSULOLH���$SULO������
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�� )UDQN�%UXOKDUW��8QLYHUVLWH�GH�OD�0HGLWHUUDQHH��)DFXOWH�GHV�6FLHQFHV�(FRQRPLTXHV
HW� GH�*HVWLRQ��$L[� HQ�3URYHQFH�� )UDQWD� ±� vQ� FDGUX� SURJUDPXOXL�62&5$7(6� �� LQ� WKH
IUDPHZRUN�RI�WKH�62&5$7(6�3URJUDPPH��DSULOLH���$SUL������

�� GU�� (OOHQ� )UDQN�� 6RXWKHUQ� &RQQHFWLFXW� 6WDWH� 8QLYHUVLW\�� GLUHFWRU� */2%$/
&(17(5��FR�LQVWUXFWRU�OD�FXUVXO�SRVWXQLYHUVLWDU�GH�SHUIHF LRQDUH�6,67(0(�$&78$/(
'(� 0$1$*(0(17�� FRQGXV� GH� *K�� $OH[DQGUX� &$7$1� �PDL� ������ �� PDQDJHU
*/2%$/� &(17(5�� FR�WUDLQHU� RI� SRVWJUDGXDWH� WUDLGLQJ� FRXUVH� ())(&7,9(
0$1$*(0(17�6<67(06��FR�RUGLQDWHG�E\�*K��$OH[DQGUX�&$7$1� �0D\������

�� GU�� 0DUN� 6SHQFH�� 6RXWKHUQ� &RQQHFWLFXW� 6WDWH� 8QLYHUVLW\ ±� FR�SDUWLFLSDQW� OD
SURJUDPXO� SRVWXQLYHUVLWDU� GH� SHUIHF LRQDUH� 6,67(0(� $&78$/(� '(� 0$5.(7,1*
�LXQLH������� FRQGXV�GH�*K��$OH[DQGUX�&$7$1� ��FR�WUDLQHU�RI�SRVWJUDGXDWH�WUDLQLQJ
FRXUVH� ())(&7,9(� 0$1$*(0(17� 6<67(06�� FR�RUGLQDWHG� E\� *K�� $OH[DQGUX
&$7$1� �-XQH������

�� 3URI��0LFKHO�32/28-$'2))��/DXUHDW�DO�µ$FDGHPLH�GH�6FLHQFHV¶��)UDQ D�úL�,(((�/LIH
)HOORZ�� 68$�� D YL]LWDW )DFXOWDWHD� GH� (OHFWURWHKQLF� D� 8QLYHUVLW� LL� 7HKQLFH� GLQ� &OXM�
1DSRFD�úL�D�VXV LQXW�SUHOHJHUHD µ2SWLPLVDWLRQ�GHV��PDFKLQHV��HOHFWULTXHV¶�����PDL
���� ��3URI��0LFKHO�32/28-$'2))��/DXUHDWH�RI�WKH�µ$FDGHPLH�GH�6FLHQFHV¶��)UDQFH
DQG� ,(((� /LIH� )HOORZ�� 86$�� YLVLWHG� WKH� )DFXOW\� RI� (OHFWULFDO� (QJLQHHULQJ�� 7HFKQLFDO
8QLYHUVLW\� RI� &OXM�1DSRFD�� DQG� KH� WDXJKW� WKH� OHFWXUH µ2SWLPLVDWLRQ� GHV� �PDFKLQHV
HOHFWULTXHV¶�����0D\������

�� 3URI��%HQRvW�52%<16�� 6HIXO�'HSDUWHPHQW� GH�*HQLH�(OHFWULTXH��(FROH� GHV�+DXWHV
(WXGHV� ,QGXVWULHOOHV�� 8QLYHUVLWH� &DWKROLTXH� GH� /LOOH� �)UDQ D��� PRELOLWDWH� vQ� FDGUXO
SURJUDPXOXL� 62&5$7(6�(5$6086� ���������� OD� )DFXOWDWHD� GH� (OHFWURWHKQLF� D
8QLYHUVLW� LL� 7HKQLFH� GLQ� &OXM�1DSRFD�� XQGH� D� VXV LQXW� SUHOHJHUHD� µ/HV� HQHUJLHV
UHQRXYHODEOHV��HROLHQQH�HW�VRODLUH¶ SHQWUX�VWXGHQ LL�GLQ�DQLL�,9�GH�VWXGLX��DSULOLH�����
�� 3URI�� %HQRvW� 52%<16�� +HDG� RI� 'HSDUWHPHQW� GH� *HQLH� (OHFWULTXH� (FROH� GHV
+DXWHV�(WXGHV�,QGXVWULHOOHV��8QLYHUVLWH�&DWKROLTXH�GH�/LOOH��)UDQFH���PRELOLW\�LQ�WKH
IUDPHZRUN� RI� 62&5$7(6�(5$6086� ���������� DW� WKH� )DFXOW\� RI� (OHFWULFDO
(QJLQHHULQJ�� 7HFKQLFDO� 8QLYHUVLW\� RI� &OXM�1DSRFD�� ZKHUH� KH� WDXJKW� WKH� OHFWXUH� µ/HV
HQHUJLHV�UHQRXYHODEOHV��HROLHQQH�HW�VRODLUH¶ IRU�XQGHUJUDGXDWH�VWXGHQWV��$SULO������

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

�� 3URJUDP� FRPSOH[� GH� VWXGLL� DSURIXQGDWH�GRFWRUDW�� GH� vQY� �PkQW� LQWHJUDW� FX
FHUFHWDUHD�� vQ� GRPHQLXO� DF LRQ�ULORU� HOHFWULFH� FX� WXUD LH� YDULDELO� �� &RPSOH[
SURJUDP� IRU� 06�3K'� RI� LQWHJUDWHG� HGXFDWLRQ� ZLWK� UHVHDUFK�� LQ� YDULDEOH� VSHHG
GULYHV�ILHOG� *UDQW�GH�WLS�'������ILQDQ DW�GH�%DQFD�0RQGLDO�����'����*UDQW��)RXQGHG
E\� WKH�:RUOG�%DQN��� �����������'LUHFWRU� GH� SURLHFW� �� 3URMHFW�PDQDJHU�� ,RDQ�$GULDQ
9,25(/��9DORDUHD�FRQWUDFWXOXL� ��3URMHFW�YDOXH���������86'��9DORDUHD�FRQWUDFWXOXL�SH
DQXO��������3URMHFW�YDOXH�LQ��������������86'�

�� &RQWUROXO�OD�GLVWDQ ��DO�PDúLQLORU�HOHFWULFH�SULQ�LQVWUXPHQWD LH�YLUWXDO� SH�VXSRUW
,17(51(7� � 5HPRWH� FRQWURO� RI� HOHFWULF� PDFKLQHV� EDVHG� RQ� ,17(51(7� YLUWXDO
LQVWUXPHQWDWLRQ� *UDQW GH�WLS�7��ILQDQ DW�GH�%DQFD�0RQGLDO�����7�W\SH�*UDQW��)RXQGHG
E\� WKH� :RUOG� %DQN��� ����������� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� +RULD
+('(ù,8��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH���������86'��9DORDUHD�FRQWUDFWXOXL�SH
DQXO��������3URMHFW�YDOXH�LQ�������������86'�
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�� $F LRQ�UL�HOHFWULFH�DXWRPDWL]DWH�FX�SHUIRUPDQ H�HQHUJHWLFH ��$XWRPDWHG�HOHFWULF
GULYHV� ZLWK� KLJK� SRZHU� HIILFLHQF\�� &RQWUDFW� GH� WLS� '� �FX� ILQDQ DUH� GH� OD� � %DQFD
0RQGLDO����&RG�&1&6,6�����������������������'LUHFWRU�GH�SURLHFW���3URMHFW�PDQDJHU�
.iURO\�%,5Ï� 9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH���������86'� 9DORDUHD�FRQWUDFWXOXL
SH�DQXO��������3URMHFW�YDOXH�LQ�������������86'�

�� 'LUHFW�VWDWRU�IOX[�DQG�WRUTXH���WKUXVW�FRQWURO�RI�WKUHH�SKDVH�LQYHUWHU�IHG�URWDWLQJ��
OLQHDU� $&� PRWRU� GULYHV� IRU� LQGXVWULDO� DQG� WUDFWLRQ� DSSOLFDWLRQV� -RLQW� 5HVHDUFK
3URMHFW� 1R�� ��� �� ����� EHWZHHQ� 8QLYHUVLWD� GHJOL� 6WXGL� GL� &DVVLQR� DQG� 8QLYHUVLWDWHD
7HKQLFD�GLQ�&OXM�1DSRFD�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�����������%LODWHUDO�6FLHQWLILF�DQG
7HFKQRORJLFDO� &RRSHUDWLRQ� �%67&�� 5RPDQLD� ±� ,WDO\�� 5RPDQLDQ� &RXQWHUSDUW� 3URMHFW
PDQDJHU��0LUFHD�0� 5�'8/(6&8

�� 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� QDWLRQDO� 5(/$16,1� �
QDWLRQDO�SURJUDP�5(/$16,1��6XESURJUDP�6��� FRQWUDFW� QU�� ����������������'LUHFWRU
GH� SURLHFW� �� SURMHFW� PDQDJHU�� ,RDQ�$GULDQ� 9,25(/�� 9DORDUHD� FRQWUDFWXOXL� �� 3URMHFW
YDOXH�� ������������ OHL��� 9DORDUHD� FRQWUDFWXOXL� SH� DQXO� ����� �� 3URMHFW� YDOXH� LQ� �����
�����������OHL�

�� $PHQDMDUHD� XQXL� ODERUDWRU� GRWDW� FX� VWDQG� PXOWLIXQF LRQDO� SHQWUX� vQFHUFDUHD
PDúLQLORU� HOHFWULFH� FX� SUHOXFUDUHD� UH]XOWDWHORU� vQ� WLPS� UHDO� �� 6HWLQJ� XS� D
ODERUDWRU\� ZLWK� D� PXOWL�SXUSRVH� WHVW� EHQFK� IRU� UHDO� WLPH� WHVWLQJ� RI� HOHFWULFDO
PDFKLQHV��%HQHILFLDU���%HQHILFLDU\��0LQLVWHUXO�(GXFD LHL�úL�&HUFHWDULL��&RQVLOLXO�1D LRQDO
DO�&HUFHW�ULL�ùWLLQ LILFH�vQ�ÌQY� �PkQWXO�6XSHULRU���0LQLVWU\�RI�(GXFDWLRQ�DQG�5HVHDUFK�
1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��&RQWUDFW�GH�WLS�(���(�W\SH�JUDQW��QU� �����������
QU�� WHPD����� FRG�&1&6,6�������'LUHFWRU�GH�SURLHFW� ��3URMHFW�PDQDJHU��.iURO\�%,5Ï�
9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH��������������OHL�

�� 5HDOL]DUHD� XQXL� HVWLPDWRU� vQ� WLPS� UHDO� GH� FXSOX� XWLO� SHQWUX� PDúLQLOH� GH
FXUHQW� DOWHUQDWLY� WULID]DWH �� 5HDO� WLPH� WRUTXH�HVWLPDWRU� IRU� WKUHH�SKDVH� $&
PDFKLQHV�� %HQHILFLDU� �� %HQHILFLDU\�� 0LQLVWHUXO� (GXFD LHL� úL� &HUFHWDULL�� &RQVLOLXO
1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� ��0LQLVWU\� RI� (GXFDWLRQ� DQG
5HVHDUFK�� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� &RQWUDFW� GH� WLS� $� QU�� �����������
WHPD�� ���� FRG� &1&6,6�� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� .iURO\� %,5Ï�
9DORDUHD�FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

�� 0DúLQ� HOHFWULF� FX�SROL� DSDUHQ L� SH� DPEHOH� DUP�WXUL� úL�PDJQH L� SHUPDQHQ L� vQ
VWDWRU� �� (OHFWULFDO� PDFKLQH� ZLWK� GRXEO\� VDOLHQW� SROHV� RQ� ERWK� DUPDWXUHV� DQG
SHUPDQHQW� PDJQHWV� LQ� VWDWRU�� %HQHILFLDU� �� %HQHILFLDU\�� 0LQLVWHUXO� (GXFD LHL� úL
&HUFHWDULL��&RQVLOLXO�1D LRQDO�DO�&HUFHW�ULL�ùWLLQ LILFH�vQ�ÌQY� �PkQWXO�6XSHULRU���0LQLVWU\
RI�(GXFDWLRQ�DQG�5HVHDUFK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��&RQWUDFW�GH� WLS�$�
QU�� ������������ 7HPD�� ��� FRG�&1&6,6� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW�PDQDJHU�
,RDQ�$GULDQ�9,25(/��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH������������� OHL��9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

�� 6HULH� GH� PRWRDUH� FX� UHOXFWDQ �� YDULDELO��� SURLHFWDUH� úL� UHDOL]DUH� SURWRWLSXUL� �
9DULDEOH�UHOXFWDQFH�PRWRUV�VHULHV��GHVLJQ�DQG�SURWRW\SH�FRQVWUXFWLRQ��%HQHILFLDU
�� %HQHILFLDU\�� 1DWLRQDO� $JHQF\� IRU� 6FLHQFH�� 7HFKQRORJ\� DQG� ,QQRYDWLRQ� �$167,��
&RQWUDFW� QU�� ���������� �$167,�� 7HPD�� %��� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�
,RDQ�$GULDQ�9,25(/��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH������������� OHL��9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

���$QDOL]D� VL� LPSOHPHQWDUHD� FRQWUROXOXL� GLUHFW� LQ� FXSOX� �'7&�� DO� PRWRDUHORU� FX
PDJQHWL� SHUPDQHQWL� VL� DXWRFRPXWDWLH� HOHFWURQLFD� SHQWUX� DSOLFDWLL� GH� WUDFWLXQH
HOHFWULFD���$QDO\VLV�DQG�LPSOHPHQWDWLRQ�RI�WKH�GLUHFW�WRUTXH�FRQWURO��'7&��RI�WKH
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HOHFWURQLFDOO\�FRPPXWDWHG� SHUPDQHQW�PDJQHW� PRWRUV� IRU� HOHFWULF� WUDFWLRQ
DSSOLFDWLRQV �� %HQHILFLDU� �� %HQHILFLDU\�� 0LQLVWHUXO� (GXFD LHL� úL� &HUFHWDULL�� &RQVLOLXO
1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO� 6XSHULRU� �� 5RPDQLDQ� 0LQLVWU\� RI
(GXFDWLRQ�DQG�5HVHDUFK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��*UDQW�$������������±
���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 3URI� 0LUFHD�0�� 5�'8/(6&8�� 9DORDUHD
FRQWUDFWXOXL�SH�DQXO��������3URMHFW�YDOXH�LQ������������������OHL�

���6LVWHP�GH�PRQLWRUL]DUH�úL�FRQWURO�D�VWD LLORU�GH� WUDWDUH�D�DSHL�SRWDELOH� ��&RQWURO
DQG�0RQLWRULQJ�6\VWHP�IRU�)UHVK�:DWHU�'LVWULEXWLRQ�3ODQW��%HQHILFLDU���%HQHILFLDU\�
0LQLVWHUXO� (GXFD LHL� úL� &HUFHWDULL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU�� &RQWUDFW� $7�� WHPD� ������� �� 0LQLVWU\� RI� (GXFDWLRQ� DQG
5HVHDUFK�� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK� &RXQFLO�� *UDQW� $7�� QR� �������� 'LUHFWRU� GH
SURLHFW� �� 3URMHFW� PDQDJHU�� +RULD +('(ù,8�� 9DORDUHD� FRQWUDFWXOXL� �� 3URMHFW� YDOXH�
�����������OHL�

���6WXGLXO�WHRUHWLF�úL�H[SHULPHQWDO�DO�LQWHUIHUHQ HORU�HOHFWURPDJQHWLFH�vQ�VLVWHPH�GH
DF LRQDUH� FX� PLFURPRWRDUH� FX� UHOXFWDQ �� YDULDELO� úL� PDJQH L� SHUPDQHQ L �
7KHRUHWLFDO� DQG� H[SHULPHQWDO� VWXG\� RI� WKH� HOHFWURPDJQHWLF� LQWHUIHUHQFHV� LQ
HOHFWULF�GULYHV�ZLWK�GRXEO\�VDOLHQW�SHUPDQHQW�PDJQHW� VPDOO�PRWRUV� %HQHILFLDU� �
%HQHILFLDU\��0LQLVWHUXO�(GXFD LHL�úL�&HUFHWDULL��&RQVLOLXO�1D LRQDO�DO�&HUFHW�ULL�ùWLLQ LILFH
vQ� ÌQY� �PkQWXO� 6XSHULRU�� &RQWUDFW� $7�� WHPD� �������� �� 0LQLVWU\� RI� (GXFDWLRQ� DQG
5HVHDUFK�� 1DWLRQDO� 8QLYHUVLW\� 5HVHDUFK�&RXQFLO�� *UDQW� $7�� QR� ��������� 'LUHFWRU� GH
SURLHFW� �� 3URMHFW� PDQDJHU�� &ODXGLD 0$5�,ù�� 9DORDUHD� FRQWUDFWXOXL� �� 3URMHFW� YDOXH�
�����������OHL�

���0DúLQ� FX� IOX[� WUDQVYHUVDO� XWLOL]DW� FD� úL� JHQHUDWRU� HROLDQ� � 7UDQVYHUVH� IOX[
PDFKLQH� WR� EH� XVHG� DV� KHROLDQ� JHQHUDWRU� %HQHILFLDU� �� %HQHILFLDU\�� 0LQLVWHUXO
(GXFD LHL� úL� &HUFHWDULL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ� ÌQY� �PkQWXO
6XSHULRU���0LQLVWU\�RI�(GXFDWLRQ�DQG�5HVHDUFK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO�
&RQWUDFW�GH�WLS�$7�QU��������������WHPD������FRG�&1&6,6������� 'LUHFWRU�GH�SURLHFW��
3URMHFW�PDQDJHU��$OLQ�'��323$1��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

���(VWLPDUHD� SDUDPHWULORU� úL� PRGHODUHD�PDúLQLL� VLQFURQH ��6\QFKURQRXV�PDFKLQH
SDUDPHWHU�HVWLPDWLRQ�DQG�PRGHOOLQJ� %HQHILFLDU���%HQHILFLDU\��0LQLVWHUXO�(GXFD LHL�úL
&HUFHWDULL��&RQVLOLXO�1D LRQDO�DO�&HUFHW�ULL�ùWLLQ LILFH�vQ�ÌQY� �PkQWXO�6XSHULRU���0LQLVWU\
RI�(GXFDWLRQ�DQG�5HVHDUFK��1DWLRQDO�8QLYHUVLW\�5HVHDUFK�&RXQFLO��&RQWUDFW�GH�WLS�$7
QU�� ������������ FRG� &1&6,6�� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU� 9DVLOH
%$5=��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

���6WXGLXO� GHIHFWHORU� PDúLQLL� GH� LQGXF LH� úL� LQIOXHQ D� ORU� DVXSUD� SLHUGHULORU �
6WXG\� RI� LQGXFWLRQ� PDFKLQHV� IDXOWV� DQG� WKHLU� HIIHFW� RQ� � ORVVHV� %HQHILFLDU� �
%HQHILFLDU\��0LQLVWHUXO�(GXFD LHL�úL�&HUFHWDULL��&RQVLOLXO�1D LRQDO�DO�&HUFHW�ULL�ùWLLQ LILFH
vQ� ÌQY� �PkQWXO� 6XSHULRU� �� 0LQLVWU\� RI� (GXFDWLRQ� DQG� 5HVHDUFK�� 1DWLRQDO� 8QLYHUVLW\
5HVHDUFK�&RXQFLO�� &RQWUDFW�GH� WLS�7'���7'�W\SH�*UDQW��7HPD��7'���QU�������������
FRG�&1&6,6����� 'LUHFWRU�GH�SURLHFW� ��3URMHFW�PDQDJHU��%DUQD�-��'2%$,��9DORDUHD
FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

���3URLHFWDUHD� úL� FRPDQGD� XQXL� PRWRU� VLQFURQ� GXEOX� H[FLWDW �� 'HVLJQ� DQG
FRQWURO� IRU� D� GRXEOH� H[FLWHG� V\QFKURQRXV� PDFKLQH� %HQHILFLDU� �� %HQHILFLDU\�
0LQLVWHUXO� (GXFD LHL� úL� &HUFHWDULL�� &RQVLOLXO� 1D LRQDO� DO� &HUFHW�ULL� ùWLLQ LILFH� vQ
ÌQY� �PkQWXO� 6XSHULRU� �� 0LQLVWU\� RI� (GXFDWLRQ� DQG� 5HVHDUFK�� 1DWLRQDO� 8QLYHUVLW\
5HVHDUFK�&RXQFLO�� &RQWUDFW�GH� WLS�7'� ��7'� W\SH�*UDQW��7HPD�7'���QU�� �����������
FRG� &1&6,6 ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 'DQLHO� )2'25($1�
9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

���6WXGLXO�XQXL�VLVWHP�GH�DFWLRQDUH�HFKLSDW�FX�XQ�PRWRU�FX�IOX[�WUDQVYHUVDO�SHQWUX
YHKLFXOH�HOHFWULFH���6WXG\�RQ�D�WUDQVYHUVH�IOX[�PRWRU
V�GULYH�V\VWHP�IRU�HOHFWULFDO
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��

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�� &RQWUDFW�GH�WLS�7'���7'�W\SH�*UDQW��7HPD�7'��
QU�� ������������ FRG� &1&6,6� ����� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� $OLQ� '�
323$1��9DORDUHD�FRQWUDFWXOXL���3URMHFW�YDOXH�������������OHL�

���6LVWHP�LQHU LDO�GH�VWRFDUH�D�HQHUJLHL �� ,QHUWLDO�HQHUJ\�VWRULQJ�V\WHP��%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�� &RQWUDFW�GH� WLS�7'� ��7'� W\SH�*UDQW��7HPD�7'���QU�� �����������
FRG�&1&6,6� ����'LUHFWRU� GH� SURLHFW� �� 3URMHFW�PDQDJHU��*DEULHO� &,08&$�� 9DORDUHD
FRQWUDFWXOXL���3URMHFW�YDOXH�������������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$1��� FR�LQYHVWLJDWRU� GH�  DU� vQ� FDGUXO� FHUFHW�ULL� WUDQVQD LRQDOH
DVXSUD� OHDGHUVKLSXOXL�� */2%(�� FRRUGRQDWRU� SURI�� 5REHUW� +RXVH� :KDUWRQ� 6FKRRO� RI
0DQDJHPHQW�� 86$�� 5RPDQLD� HVWH� SHQWUX� SULPD� GDWD� SUH]HQW� vQWU�XQ� VWXGLX� GH� WLS
*/2%(�� SH� ED]D� GDWHORU� FXOHVH� SH� XQ� HúDQWLRQ� GH� ��� GH� ILUPH� � �� &RXQWU\� FR�
LQYHVWLJDWRU� LQ�*/2%(� WUDQVQDWLRQDO� UHVHDUFK�RQ� OHDGHUVKLS��FRRUGLQDWRU�SURI��5REHUW
+RXVH��:KDUWRQ�6FKRRO�RI�0DQDJHPHQW��86$��5RPDQLD�LV�IRU�WKH�ILUVW�WLPH�SUHVHQW�LQ
WKLV�WUDQVQDWLRQDO�UHVHDUFK�

�� 'RLQD�&$7$1���FRRUGRQDWRU�FHUFHWDUH�DVXSUD� OHDGHUVKLS�XOXL� vQ�5RPDQLD�� vQ� FDGUXO
FHUFHW�ULL� WUDQVQD LRQDOH� DVXSUD� OHDGHUVKLSXOXL� */2%(�� FRRUGRQDW� GH� SURI�� 5REHUW
+RXVH�� :KDUWRQ� 6FKRRO� RI� 0DQDJHPHQW�� 86$�� 5RPDQLD� HVWH� SHQWUX� SULPD� GDW�
SUH]HQW� vQ�DFHDVWD�FHUFHWDUH� WUDQVQD LRQDO���SH�ED]D�GDWHORU�FXOHVH�SH�XQ�HúDQWLRQ
GH����GH�ILUPH���FRXQWU\�FR�LQYHVWLJDWRU�LQ�*/2%(�WUDQVQDWLRQDO�UHVHDUFK��FRRUGLQDWHG
E\�SURI��5REHUW�+RXVH��:KDUWRQ�6FKRRO�RI�0DQDJHPHQW��86$���5RPDQLD�LV�IRU�WKH�ILUVW
WLPH�UHSUHVHQWHG�LQ�WKLV�VWXG\�

�� /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

�� 'RLQD� &$7$1� ± *K�$�� &$7$1��� $� IUDPHZRUN� IRU� PDQDJHPHQW� GHYHORSPHQW
WKURXJK�PDUNHW�RULHQWHG� OHDUQLQJ� -RXUQDO� IRU� (DVW� (XURSHDQ�0DQDJHPHQW� 6WXGLHV�
5DLQHU�+DPSS�9HUODJ��YRO� ���QU����������SS����������

�� *K�$��&$7$1� ± 'RLQD�&$7$1�� %RRN�UHYLHZ��0LNH�*HSSHUW��%H\RQG�WKH�/HDUQLQJ
2UJDQL]DWLRQV�� 3DWK� RI�2UJDQL]DWLRQDO� OHDUQLQJ� LQ� WKH� (DVW� *HUPDQ\� FRQWH[W�� *RZHU�
������ -RXUQDO� IRU� (DVW� (XURSHDQ� 0DQDJHPHQW� 6WXGLHV�� 5DLQHU� +DPSS� 9HUODJ�� YRO���
QU� ��������SS����������

�� 0�0��5�'8/(6&8 ±�&ODXGLD�0$5�,ù ±� ,��+XVDLQ��'HVLJQ�DQG�SHUIRUPDQFH�RI� D
VPDOO� GRXEO\�VDOLHQW� URWRU�SHUPDQHQW�PDJQHW�PRWRU�� (OHFWULF� 3RZHU� &RPSRQHQWV
DQG�6\VWHPV��9RO� �����������1R�����SS����������

�� +� +('(ù,8��)DPLOLD�)LHOG3RLQW��0�VXU�UL�úL�$XWRPDWL]�UL��QU�����������SDJ� ���

����/8&5�5,�ù7,,1�,),&(�35(=(17$7(�/$�6,032=,2$1(�
&21)(5,1�(�1$7,21$/(
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)$&8/7<�2)�(/(&75,&$/�(1*,1((5,1*

��

6&,(17,),&�3$3(56�35(6(17('�$7�1$7,21$/�6<0326,$�
&21)(5(1&(6

�����/8&5�5,�ù7,,�,),&(�,19,7$7(���,19,7('�6&,(17,),&�3$3(56
±
���� /8&5�5,�ù7,,1�,),&(�35(=(17$7(���35(6(17('�6&,(17,),&�3$3(56

�� ,�$��9,25(/ ±�/��6=$%Ï ±�5�&��&,25%$��&RPSDFW�9DULDEOH�6SHHG�'ULYH�6\VWHP
IRU� ,QGXVWULDO� $SSOLFDWLRQV�� 2UDGHD� 8QLYHUVLW\� $QQDOV�� (OHFWURWHFKQLFDO� 6HFWLRQ�
������SS� ������

�� ,�$��9,25(/ ±�,��+XVDLQ�±�,2$1$�&+,ù8 ±�+�&��+('(ù,8 ±�.�È��%Ë5Ï ±�/��6=$%Ï�
0DJQHWLF� )LHOG� $QDO\VLV� IRU� D� 5HOXFWDQFH� 6\QFKURQRXV� 0DFKLQH�� 2UDGHD
8QLYHUVLW\�$QQDOV��(OHFWURWHFKQLFDO�6HFWLRQ��������SS��������

�� /��6=$%Ï��)LHOG�$QDO\VLV�RI�D�7KUHH�3KDVH�0RGXODU�'RXEOH�6DOLHQW�/LQHDU�0RWRU
E\� 0HDQV� RI� )(0�� 2UDGHD� 8QLYHUVLW\� $QQDOV�� (OHFWURWHFKQLFDO� 6HFWLRQ�� �����
SS� ������

�� ,�$��9,25(/ ±�/��6=$%Ï ±�5�&��&,25%$�� ,QWHJUDWHG�0RWRU� DQG�&RQWURO�8QLW� IRU
,QGXVWULDO� 9DULDEOH� 6SHHG� 'ULYH� 6\VWHPV�� 3URFHHGLQJV� RI� WKH� )LUVW� ,QWHUQDWLRQDO
:RUNVKRS�RQ�(OHFWULFDO�'ULYHV�DQG�&RQWURO�6\VWHPV�LQ�,QGXVWU\��&OXM��������SS��������

�� /��6=$%Ï ±�.�È��%Ë5Ï ±�-�%��'2%$,��'HYLFHV�IRU�GLDJQRVLQJ�LQGXFWLRQ�PDFKLQHV
LQ�RUGHU� WR� LQFUHDVH�WKHLU�HIILFLHQF\� �vQ� OLPED�PDJKLDU� �� LQ�+XQJDULDQ���&RQIHULQ D
GH�HQHUJHWLF� úL�HOHFWURWHKQLF� (1(/.2�������&OXM��SS����������

�� /��6=$%Ï ±�,�$��9,25(/ ±�,��6]pSL��)(0�$QDO\VLV�RI�D�7KUHH�3KDVH�0RGXODU�'RXEO\
6DOLHQW�/LQHDU�0RWRU��3URFHHGLQJV�RI�WKH�:RUNVKRS�RQ�9DULDEOH�5HOXFWDQFH�(OHFWULFDO
0DFKLQHV��&OXM��������SS��������

�� $�� /HONHV� ±� /�� 6=$%Ï�� 9DULDEOH� 5HOXFWDQFH� 30� 6\QFKURQRXV� 0RWRUV�� $� 6KRUW
+LVWRU\� DQG� 1HZ� 'HYHORSPHQWV�� 3URFHHGLQJV� RI� WKH� :RUNVKRS� RQ� 9DULDEOH
5HOXFWDQFH�(OHFWULFDO�0DFKLQHV��&OXM��������SS��������

�� $�'� 323$1 ±� ,�$�� 9,25(/ ±� 5�� %OLVVHQEDFK��$� 3DVVLYH� 5RWRU� 7UDQVYHUVH� )OX[
0RWRUV�� 3URFHHGLQJV� RI� WKH� :RUNVKRS� RQ� 9DULDEOH� 5HOXFWDQFH� (OHFWULFDO� 0DFKLQHV�
&OXM��������SS��������

�� $��0LUDRXL�±�,�$��9,25(/ ± '��)2'25($1��6\QFKURQRXV�'LUHFW�'ULYH�6\VWHP�ZLWK
([WHQGHG� 6SHHG� 'RPDLQ�� :RUNVKRS� RQ� (OHFWULFDO� 'ULYHV� DQG� &RQWURO� 6\VWHP� LQ
,QGXVWU\��������,XOLH��������&OXM�1DSRFD��SS��������

���$��0LUDRXL�±�'��)2'25($1 ± ,�$��9,25(/� +\EULG�6\QFKURQRXV�0RWRU�ZLWK�)OX[
:HDNHQLQJ�:LQGLQJ��3URFHHGLQJV�RI�WKH�:RUNVKRS�RQ�9DULDEOH�5HOXFWDQFH�(OHFWULFDO
0DFKLQHV��&OXM��������SS������

���6LPRQG�� -�-�� ±� 7X[XDQ�� 0�� ±� %DU]�� 9��� 6\QFKURQRXV� 0DFKLQH� 3DUDPHWHU
'HWHUPLQDWLRQ� E\� 8VLQJ� D� 7ZR� 3KDVH� 6KRUW� &LUFXLW� 7HVW�� 3URFHHGLQJV� RI� WKH
:RUNVKRS�RQ�9DULDEOH�5HOXFWDQFH�(OHFWULFDO�0DFKLQHV��&OXM��������SS� �����

��� /8&5�5,�ù7,,1�,),&(�38%/,&$7(�Ì1�92/80(/(�8125
&21)(5,1�(�,17(51$7,21$/(
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6&,(17,),&�3$3(56�38%/,6+('�,1�7+(�352&((',1*6�2)
,17(51$7,21$/�&21)(5(1&(6

���� /8&5�5,�ù7,,�,),&(�,19,7$7(���,19,7('�6&,(17,),&�3$3(56
�� 0�0��5�'8/(6&8 ±�)��/$=$ ±�0LKDHOD�6FRUWHVFX ±�6��0DULQHVFX�±�(PLOLD�/XFKLDQ�

'HVLJQ�DQG�$QDO\VLV�RI�D�6PDOO�)OX[�5HYHUVDO�'RXEO\�6DOLHQW�3HUPDQHQW�0DJQHW
0RWRU�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� ;,,,� 6\PSRVLXP� RQ� 0LFURPDFKLQHV� 	
6HUYRGULYHV�±�0L6�¶����.UDVLF]\Q��3RODQG���9RO��,��SS� ��������

���� /8&5�5,�ù7,,1�,),&(�35(=(17$7(���35(6(17('�6&,(17,),&�3$3(56
�� ,�$� 9,25(/ ±� ,� +XVDLQ� ±� ,2$1$� &+,ù8 ±� +�&� +('(ù,8 ±� *� 0DGHVFX� ±

/� 6=$%Ï�� 5HOXFWDQFH� 6\QFKURQRXV� 0DFKLQH� ZLWK� D� 3DUWLFXODU� &DJHOHVV
6HJPHQWDO� 5RWRU�� &RQIHUHQFH� 5HFRUG� RI� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ
(OHFWULFDO�0DFKLQHV�±�,&(0 
������%UXJJH��%HOJLXP���SH�&'�520������SGI�

�� 0��&ULYLL�±�,�$� 9,25(/�±�0��-XIHU�±�,��+XVDLQ���'�WR��'�(TXLYDOHQFH�IRU�D�7UDQVYHUV
)OX[�5HOXFWDQFH�0RWRU�&RQIHUHQFH�5HFRUG�RI� WKH���WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ
(OHFWULFDO�0DFKLQHV�±�,&(0 
������%UXJJH��%HOJLXP���SH�&'�520������SGI�

�� 0�0��5�'8/(6&8 ±�)��/$=$ ±�,��+XVDLQ� 'HYHORSPHQW�RI�D�6PDOO�)OX[�5HYHUVDO
'RXEO\�6DOLHQW� 3HUPDQHQW�0DJQHW� 0RWRU�� &RQIHUHQFH� 5HFRUG� RI� WKH� ��WK
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(OHFWULFDO�0DFKLQHV�±� ,&(0 
����� �%UXJJH��%HOJLXP���SH
&'�520������SGI�

�� *��&,08&$ ±�0�0��5�'8/(6&8 ±�%��5RE\QV�± 6��%ULVVHW� %DFN�(0)�(VWLPDWLRQ
$SSURDFK� IRU� 6HQVRUOHVV� 2SHUDWLRQ� RI� 6PDOO� (OHFWURQLFDOO\�&RPPXWDWHG
3HUPDQHQW�0DJQHW� 0RWRUV� 3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ
2SWLPL]DWLRQ�RI�(OHFWULFDO�DQG�(OHFWURQLF�(TXLSPHQWV���237,0�������%UDúRY��5RPDQLD�
9RO��,,��SS����������

�� /� 6=$%Ï ± ,�$� 9,25(/�� 2Q� D� +LJK� )RUFH� 0RGXODU� 6XUIDFH� 0RWRU�� DEVWUDFW� vQ
3URFHHGLQJV�RI�WKH���WK ,QWHUQDWLRQDO�3RZHU�(OHFWURQLFV�DQG�0RWLRQ�&RQWURO�&RQIHUHQFH
�3(0& 
�������&DYWDW 	 'XEURYQLN� �&URDWLD��� ������SS� �����$UWLFRO� SH� ��3DSHU� RQ�&'�
520��7������SGI�

�� '��)RGRU�±�/� 6]DOD\�±�.�È��%Ë5Ï��+�2XWSXW�)HHGEDFN�&RQWUROOHU�'HVLJQ� IRU�$&
0RWRU�&RQWURO��DEVWUDFW�vQ�3URFHHGLQJV�RI�WKH���WK ,QWHUQDWLRQDO�3RZHU�(OHFWURQLFV�DQG
0RWLRQ�&RQWURO�&RQIHUHQFH��3(0& 
�������&DYWDW 	 'XEURYQLN��&URDWLD���������SS� ����
$UWLFRO�SH���3DSHU�RQ�&'�520��7������SGI�

�� '� )RGRU� ±� 6]� 9DMGD� ±� .�È�� %Ë5Ï�� ([WHQGHG� .DOPDQ� )LOWHU� %DVHG� 6SHHG
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RI� WKH� ��WK ,QWHUQDWLRQDO� 3RZHU� (OHFWURQLFV� DQG� 0RWLRQ� &RQWURO� &RQIHUHQFH
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�� /� 6=$%Ï ±� -�%�� '2%$,�� &RPELQHG� )(0� DQG� 6,08/,1.� 0RGHO� RI� D� 0RGXODU
6XUIDFH�0RWRU��3URFHHGLQJV�RI�WKH�,(((�777&�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$XWRPDWLRQ�
4XDOLW\�DQG�7HVWLQJ��5RERWLFV $	47�5�������7+(7$������&OXM��WRPH�,���SS� ���������RQ�&'�
�B�B��B6]DER /RUDQG�SGI�
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���&ODXGLD�0$5�,ù ±�+��+HQDR�±�*��$��&DSROLQR��$Q�HTXLYDOHQW�LQWHUQDO�FLUFXLW�RI�WKH
LQGXFWLRQ� PDFKLQH� IRU� DGYDQFHG� VSHFWUDO� DQDO\VLV� ��WK $QQXDO� ,$6� 0HHWLQJ�
2FWREHU�������3LWWVEXUJK��86$�

��� 7��&DQWD�±�'� 6DEDGXV�±�'� )UXQ]D�±�9��,$1&8��)ULFWLRQ�$VVLVWHG�7HFKQLTXH�IRU�30
([WUXVLRQ��3URFHHGLQJV�RI�WKH������:RUOG�&RQJUHVV�RQ�3RZGHU�0HWDOOXUJ\�	�3DUWLFXODWH
0DWHULDOV��SS� ����±�����

���*��6HOOLHU�±�-��)ODZQ�7KRPDV�±�*��&,08&$�±�0�0��5�'8/(6&8�±�%��5RE\QV��+LJK�
6SHHG� 3HUIRUPDQFH� 3UHGLFWLRQ� RI� 7KUHH�3KDVH� (HOHFWURQLFDOO\�&RPPXWDWHG
3HUPDQHQW�0DJQHW�0RWRUV� 3URFHHGLQJV�RI� WKH� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG
DQG� 7KHRUHWLFDO� (OHFWULFLW\� ±� ,&$7(� ������ �&UDLRYD� �� %�LOH� +HUFXODQH�� 5RPDQLD�
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�� 9��,$1&8�±�'��6SRLDO� ±�9��6SRLDO� ±�1��0DJKLDU� 0DúLQL�(OHFWULFH�±�ÌQGUXP�WRU�GH

ODERUDWRU��8QLYHUVLWDWHD�GLQ�2UDGHD�������
�� 'RLQD�&$7$1�� 0DQDJHPHQW��3UREOHPH�GHFL]LRQDOH�� (GLWXUD�87�3UHVV�&OXM�� �����
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�� 0�0� 5�'8/(6&8�� (ODERUDUH� úL� UHGDFWDUH µ(5$6086� 8QLYHUVLW\� &KDUWHU

��������� ±� ���������� DO� 8QLYHUVLW� LL� 7HKQLFH� GLQ� &OXM�1DSRFD¶� vQUHJLVWUDW� OD
62&5$7(6�	�<287+�7HFKQLFDO�$VVLVWDQFH�2IILFH��%UX[HOOHV�FX�QXP�UXO�������,&���
�������52�(5$6086�(8&�����(ODERUDWLRQ�DQG�HGLWLQJ�RI�WKH�µ(5$6086�8QLYHUVLW\
&KDUWHU�����������±�����������RI�WKH�7HFKQLFDO�8QLYHUVLW\�RI�&OXM�1DSRFD¶�

�� /�� 6=$%Ï ±� -�%�� '2%$, ±� 0� )�OHNL�� 3URLHFWDUH� úL� VLPXODUHD� XQXL� PRWRU� FX
GHSODVDUH� vQ� SODQ� PRGXODU �vQ� OLPED� PDJKLDU���� XQ� FDSLWRO� GLQ� YROXPXO� &�U LOH
6DSLHQWLD����ùWLLQ H�LQJLQHUHúWL��(GLWXUD�6FLHQWLD��&OXM��������SS� ��������
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6FLHQWLILF�4XDUWHUO\��(GLWXUD���6FLHQFH�3XEOLVKHU�0HGLDPLUD� &OXM�1DSRFD�� ,661������
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�� '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\��

�� .iURO\�%,5Ï��9DVLOH�,$1&8� PHPEUX�LQ�FROHFWLYXO�GH�UHGDFWLH� PHPEHU�RI�WKH�HGLWRULDO
ERDUG $FWD�(OHFWURWHKQLFD�1DSRFHQVLV��(GLWXUD� 6FLHQFH�3XEOLVKHU 0HGLDPLUD��&OXM�
1DSRFD�

�� ,RDQ�$GULDQ�9,25(/� PHPEUX�LQ�FROHFWLYXO�GH�UHGDF LH�� PHPEHU�RI�WKH�HGLWRULDO�ERDUG
� $QDOHOH�8QLYHUVLW� LL�GLQ�2UDGHD��VHF LXQHD�(OHFWURWHKQLF��� ��2UDGHD�8QLYHUVLW\

$QQDOV��(OHFWURWHFKQLFDO 6HFWLRQ�
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1DSRFD��5RPDQLD�

����$&7,9,7��,�','$&7,&(�&85685,�326781,9(56,7$5(��$352%$7(
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0$5.(7,1*� � 3RVWJUDGXDWH� WUDLQLQJ� FRXUVH� ())(&7,9(� 0$1$*(0(17� $1'
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� PRGXOXO� 6LVWHPH� DFWXDOH� GH� PDQDJHPHQW�� GHVI�úXUDW� vQ� PDL� ������ UHVSHFWLY�

QRLHPEULH������ �� WUDFN�(IIHFWLYH�0DQDJHPHQW�6\VWHPV��0D\������� UHVSHFWLYHO\
1RYHPEHU�������FRQGXV�GH���FR�RUGLQDWRU�*K� $� &$7$1� �

� PRGXOXO�6LVWHPH�DFWXDOH�GH�PDUNHWLQJ��GHVI�úXUDW�vQ�LXQLH��������WUDFN�(IIHFWLYH
0DUNHWLQJ�6\VWHPV��-XQH�������FRQGXV�GH���FR�RUGLQDWRU�'2,1$ &$7$1��

���� 7(=(�'(�'2&725$7�686�,187(�Ì1�����
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�� 'pQHV� )2'25� �8QLYHUVLWDWHD� GLQ� 9HV]SUpP�� 8QJDULD� �� 8QLYHUVLW\� RI� 9HV]SUpP�
+XQJDU\��� &RQWURO� YHFWRULDO� I�U� VHQ]RUL� vQ� WLPS� UHDO� DO� PRWRUXOXL� GH� LQGXF LH
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YHFWRU�VHQVRUOHVV�FRQWURO�RI�LQGXFWLRQ�PRWRU �FRQGXV�GH���VXSHUYLVRU�.�È��%Ë5Ï��

�� ,RDQD�&+,ù8��&RQWULEX LL� � OD� � VWXGLXO� � XQRU� �PRWRDUH� � FX� UHOXFWDQ � YDULDELO� �
&RQWULEXWLRQV� RQ� YDULDEOH� UHOXFWDQFH� PRWRU
V� VWXG\ �FRQGXV� GH� �� VXSHUYLVRU
,�$� 9,25(/��

�� *DEULHOD�&5�&,81$ù��8QLYHUVLWDWHD��/XFLDQ�%ODJD���6LELX����/XFLDQ�%ODJD��8QLYHUVLW\�
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