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3URI�'U�,QJ��%,52�.DURO\
�� 3(5621$/�$&$'(0,&�6,�'(�&(5&(7$5(���$&$'(0,&�$1'�5(6($5&+�67$))
���� 3(5621$/�$&$'(0,&���$&$'(0,&�67$))
352)(625,���)8//�352)(66256
�� 3URI�'U�,QJ��%,52�.DURO\
�� 3URI�'U�,QJ��,RDQ�$GULDQ�9,25(/
�� 3URI�'U�,QJ��9DVLOH�,$1&8
�� 3URI�'U�,QJ��0LUFHD�0��5$'8/(6&8
�� 3URI�'U�(F��$OH[DQGUX�&$7$1$
�� 3URI�'U�(F��'RLQD�&$7$1$
&21)(5(17,$5,���5($'(56��$662&,$7(�352)(66256�
&RQI�'U�,QJ��/LYLX�0$1'8&
6(),�'(�/8&5$5,��/(&725,����6(1,25�/(&785(56��$66,67$17�352)(66256�
�� 6HI�/XFU�'U�,QJ��5DGX�&,25%$
�� 6HI�/XFU�'U�,QJ��+RULD�+('(6,8
�� 6HI�/XFU�'U�,QJ��6=$%2�/RUDQG
$6,67(17,���$66,67$176
�� $VLVW�'U�,QJ��)255$,�6DQGRU
�� $VLVW�,QJ��&ODXGLD�0$57,6
�� $VLVW�,QJ��0LKDHOD�5$'8
�� $VLVW�,QJ��%,52�=ROWDQ
�� $VLVW�(F��$GLQD�1(*586$
35(3$5$725,���-81,25�$66,67$176
�� (F��9LFWRU�1$67$6(

���� 3(5621$/�'(�&(5&(7$5(����5(6($5&+�67$))
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�� ,QJ��,RDQD�&+,68��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��,OLQFD�720(6&8��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��3HWUX�75,)��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��0DULXV�+,/0$��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��*DEULHO�02,6$��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��$OLQ�323$1��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
�� ,QJ��9DVLOH�%$5=��GRFWRUDQG�FX�IUHFYHQWD���3K�'��(�(��VWXGHQW
���� &$'5(�','$&7,&(�$62&,$7(���$662&,$7(�7($&+,1*�67$))
�� 'U�,QJ��.29$&6�=ROWDQ��FHUFHWDWRU�SULQFLSDO�,���VHQLRU�VFLHQWLILF�UHVHDUFKHU
�� ,QJ��/LD &+,25($1
�� ,QJ��$GHOD�25'($1
�� (F��2DQD�725&$7$58

���35,1&,3$/(/(�'27$5,�$/(�&$7('5(,���0$,1�(48,30(176�2)�7+(�'(3$570(17
�� 6WDQGXUL�GH� LQFHUFDUL� LQGXVWULDOH�DOH�PDVLQLORU�HOHFWULFH� ��%HQFKHV� IRU� LQGXVWULDO� WHVWLQJ�RI
HOHFWULF�PDFKLQHV
�� 6LVWHP�GH�DFKL]LWLL�GH�GDWH�HOHFWULFH��PDJQHWLFH�VL�PHFDQLFH�FX�FDOFXODWRU�3&���3&�EDVHG
GDWD�DFTXLVLWLRQ�V\VWHP�IRU�HOHFWULFDO��PDJQHWLF�DQG�PHFKDQLFDO�TXDQWLWLHV
�� $SDUDWXUD�GH�LQUHJLVWUDUH�D�PDULPLORU�HOHFWULFH�VL�PHFDQLFH���(TXLSPHQWV�IRU�UHJLVWHULQJ�RI
HOHFWULFDO�DQG�PHFKDQLFDO�TXDQWLWLHV
�� 6WDQGXUL� H[SHULPHQWDOH� SHQWUX� PLFURPRWRDUH� HOHFWULFH� VL� PDVLQL� HOHFWULFH� VSHFLDOH� �
([SHULPHQWDO�VHW�XSV�IRU�VPDOO�HOHFWULF�PRWRUV�DQG�VSHFLDO�HOHFWULF�PDFKLQHV
�� *UXSXUL�LQYHUWRU�GH�WHQVLXQH���PRWRU�GH�F�D��VL�YDULDWRU�GH�WHQVLXQH�GH�F�F��±�PRWRU�GH�F�F�
FX�FROHFWRU���,QYHUWHU�IHG�$&�PRWRUV��DQG�FKRSSHU�IHG�'&�FRPPXWDWRU�PRWRUV
�� 5HWHD�GH�FDOFXODWRDUH�FX���SRVWXUL��&RPSXWHU�QHWZRUN�ZLWK���VLWHV�

���3$57,&,3$5,�/$�6&+,0%85,�$&$'(0,&(�,17(51$7,21$/(���,17(51$7,21$/
$&$'(0,&�(;&+$1*(6

�����3(5621$/8/�&$7('5(,���'(3$570(17�67$))
�������67$*,,�'(�352)(625�,19,7$7���,19,7('�352)(6625�02%,/,7,(6

�� 3URI��0��0��5$'8/(6&8��SURIHVRU�LQYLWDW�OD�)DFROWD�GL�,QJHJQHULD��8QLYHUVLWD�GHJOL�6WXGL
GL� &DVVLQR�� ,WDOLD�� PDUWLH� ����� �� ,QYLWHG� *XHVW� 3URIHVVRU� DW� WKH� )DFROWD� GL� ,QJHJQHULD�
8QLYHUVLWD�GHJOL�6WXGL�GL�&DVVLQR��,WDO\��0DUFK������

�� 3URI��$OH[DQGUX�&DWDQD��SURI� 'RLQD�&DWDQD� SURIHVRUL�LQYLWDWL�OD�8QLYHUVLWH�0HGLWHUUDQHH
$L[�0DUVHLOOH�,,��)DFXOWDWHD�GH�6WLLQWH�HFRQRPLFH�VL�JHVWLXQH��$SULOLH������� ,QYLWHG�*XHVW
3URIHVVRUV�DW�WKH�8QLYHUVLWH�0HGLWHUUDQHH�$L[�0DUVHLOOH�,,�

�������67$*,,�'(�&(5&(7$5(���5(6($5&+�02%,/,7,(6
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������ 02%,/,7$7,�,1�&$'58/�352*5$08/8,�62&5$7(6�(5$6086���62&5$7(6�
(5$6086�352*5$00(�02%,/,7,(6

�� 3URI��0��0��5$'8/(6&8��PRELOLWDWH�LQ�FDOLWDWH�GH�&RRUGRQDWRU�,QVWLWXWLRQDO�62&5$7(6�
(5$6086� LQYLWDW�� LQ� FDGUXO� SURJUDPXOXL� 62&5$7(6�(5$6086� ����������� OD
7HFKQLVFKH� 8QLYHUVLWDW� %UDXQVFKZHLJ�� *HUPDQLD�� PDL� ����� �� PRELOLW\� DV� ,QYLWHG
62&5$7(6�(5$6086� ,QVWLWXWLRQDO� &RRUGLQDWRU�� LQ� WKH� IUDPHZRUN� RI� 62&5$7(6�
(5$6086������������DW�WKH�7HFKQLVFKH�8QLYHUVLWDW�%UDXQVFKZHLJ��*HUPDQ\��0D\������

�� 3URI��0��0��5$'8/(6&8��PRELOLWDWH�LQ�FDGUXO�SURJUDPXOXL�62&5$7(6�(5$6086������
�����OD�&HQWUH�GH�5RERWLTXH��G¶(OHFWURWHFKQLTXH�HW�G¶$XWRPDWLTXH��&5($���8QLYHUVLWH�GH
3LFDUGLH� µ-XOHV� 9HUQH¶�� $PLHQV�� )UDQWD�� LXQLH� ������ XQGH� D� VXVWLQXW� SUHOHJHUHD� µ3HWLWV
PRWHXUV� D� DLPDQWV� SHUPDQHQWV� HW� FRPPXWDWLRQ� HOHFWURQLTXH¶ SHQWUX� VWXGHQWL
SRVWXQLYHUVLWDUL� ��PRELOLW\� LQ� WKH� IUDPHZRUN�RI�62&5$7(6�(5$6086�����������DW� WKH
&HQWUH�GH�5RERWLTXH��G¶(OHFWURWHFKQLTXH�HW�G¶$XWRPDWLTXH��&5($���8QLYHUVLWH�GH�3LFDUGLH
µ-XOHV�9HUQH¶��$PLHQV��)UDQFH��-XQH�������ZKHUH�KH�WDXJKW�WKH�OHFWXUH� µ3HWLWV�PRWHXUV�D
DLPDQWV�SHUPDQHQWV�HW�FRPPXWDWLRQ�HOHFWURQLTXH¶ IRU�SRVWJUDGXDWH�VWXGHQWV�

�� 3URI��0��0��5$'8/(6&8��PRELOLWDWH�LQ�FDGUXO�SURJUDPXOXL�62&5$7(6�(5$6086������
������ OD� 8QLYHUVLWDWHD� &DVVLQR�� ,WDOLD�� PDL� ����� �� PRELOLW\� LQ� WKH� IUDPHZRUN� RI
62&5$7(6�(5$6086������������DW�WKH�8QLYHUVLW\�RI�&DVVLQR��,WDO\��PD\������

�������3$57,&,3$5,�/$�&21)(5,17(��6,032=,2$1(�(7&��,17(51$7,21$/(��
3$57,&,3$7,21�,1�,17(51$7,21$/�&21)(5(1&(6��6,0326,$�(7&�

�� 3URI��%LUR�.DURO\��DVLVW��%LUR�=ROWDQ��SDUWLFLSDUH�OD��QWHUQDWLRQDO�&RPSXWHU�6FLHQFH
&RQIHUHQFH��0LFUR &$'¶������0LVNROF��8QJDULD���SDUWLFLSDWLRQ�DW�WKH�,QWHUQDWLRQDO�&RPSXWHU
6FLHQFH�&RQIHUHQFH��0LFUR &$'¶������0LVNROF��+XQJDU\

�� 3URI��%LUR�.DURO\��SURI��,RDQ�$GULDQ�9LRUHO��DVLVW��%LUR�=ROWDQ��SDUWLFLSDUH�OD�&RQIHULQWD
,QWHUQDWLRQDOD�(3(�3(0&¶���.RVLFH��5HSXEOLFD�6ORYDFD���SDUWLFLSDQWLRQ�DW�(3(�3(0&¶��
,QWHUQDWLRQDO�&RQIHUHQFH�.RVLFH��6ORYDF�5HSXEOLF�

�� 3URI��%LUR�.DURO\��SURI��,RDQ�$GULDQ�9LRUHO��DVLVW��%LUR�=ROWDQ��SDUWLFLSDUH�OD�&RQIHUHQFH�RQ
(OHFWULFDO�0DFKLQHV��,&(0�������(VSRR��)LQODQGD���SDUWLFLSDWLRQ�DW�&RQIHUHQFH�RQ�(OHFWULFDO
0DFKLQHV��,&(0������ (VSRR��)LQODQG

�� 3URI�� %LUR� .DURO\�� SDUWLFLSDUH� OD� 6\PSRVLXP� RQ� ,QWHOLJHQW� 6\VWHPV� LQ� &RQWURO� DQG
0HDVXUHPHQW� ����� 9HV]SUHP�� 8QJDULD� �� SDUWLFLSDWLRQ� DW� WKH� 6\PSRVLXP� RQ� ,QWHOLJHQW
6\VWHPV�LQ�&RQWURO�DQG�0HDVXUHPHQW ��������9HV]SUHP��+XQJDU\�

�� 3URI��,RDQ�$GULDQ�9LRUHO� PHPEUX�LQ��6WHHULQJ�&RPPLWWHH��OD�&RQIHULQWD�,QWHUQDWLRQDOD�(3(�
3(0&
���GH�OD�.RVLFH��5HSXEOLFD�6ORYDFD���PHPEHU�LQ��6WHHULQJ�&RPPLWWHH��DW�(3(�
3(0&
���,QW��&RQI�.RVLFH��6ORYDF�5HSXEOLF�

�� 3URI��,RDQ�$GULDQ�9LRUHO� PHPEUX�LQ��WK &RQIHUHQFH�RQ�(QJLQHHULQJ�RI�0RGHUQ�(OHFWULF
6\VWHPV�(0(6�������2UDGHD��5RPDQLD�� PHPEHU�LQ�WKH��WK &RQIHUHQFH�RQ�(QJLQHHULQJ�RI
0RGHUQ�(OHFWULF�6\VWHPV (0(6�������2UDGHD��5RPDQLD

�� 3URI��,RDQ�$GULDQ�9LRUHO� SUHVHGLQWH�OD�VHFWLD�/����7RSLF���(OHFWULFDO�0DFKLQHV�DQG�$FWXDWRUV
OD�(3(�3(0&�������&KDLUPDQ�DW�VHFWLRQ�/����7RSLF���(OHFWULFDO�0DFKLQHV�DQG�$FWXDWRUV�DW
(3(�3(0&������

�� 3URI��0�0��5$'8/(6&8���SDUWLFLSDUH OD���R 6HPLQDULR�,QWHUDWWLYR�VX�$]LRQDPHQWL�(OHWWULFL�±
(YROX]LRQH�7HFQRORJLFD�H�3UREOHPDWLFKH�(PHUJHQWL��%UHVVDQRQH��,WDOLD��������PDUWLH������
SHQWUX�D�SUH]HQWD���OXFUDUH�LQYLWDWD���SDUWLFLSDWLRQ�LQ�WKH���R 6HPLQDULR�,QWHUDWWLYR�VX
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$]LRQDPHQWL�(OHWWULFL�±�(YROX]LRQH�7HFQRORJLFD�H�3UREOHPDWLFKH�(PHUJHQWL��%UHVVDQRQH�
,WDO\��������0DUFK�������WR�SUHVHQW�����,QYLWHG�/HFWXUH�

�� 3URI��0�0��5$'8/(6&8���SDUWLFLSDUH OD��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�2SWLPL]DWLRQ�RI
(OHFWULFDO�DQG�(OHFWURQLF�(TXLSPHQW�±�237,0������� %UDVRY��5RPDQLD��������PDL�������FD
PHPEUX�LQ�,QWHUQDWLRQDO�6WHHULQJ�DQG�3URJUDPPH�&RPPLWWHH��VL�FR�DXWRU�DO�XQHL�OXFUDUL
SUH]HQWDWH���SDUWLFLSDWLRQ�LQ�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�2SWLPL]DWLRQ�RI�(OHFWULFDO�DQG
(OHFWURQLF�(TXLSPHQW�±�237,0������� %UDVRY��5RPDQLD��������0D\�������DV�D�PHPEHU�RI
WKH�,QWHUQDWLRQDO�6WHHULQJ�DQG�3URJUDPPH�&RPPLWWHH�DQG�FR�DXWKRU�RI���SUHVHQWHG�SDSHU�

���3URI��0�0��5$'8/(6&8��PHPEUX�LQ�,QWHUQDWLRQDO�6WHHULQJ�&RPPLWWHH�RI�WKH�,QWHUQDWLRQDO�;,,
6\PSRVLXP�RQ�0LFURPDFKLQHV�	��6HUYRGULYHV��.DPLHQ�6ODVNL��3RORQLD��������VHSWHPEULH
�������0HPEHU�RI�WKH�,QWHUQDWLRQDO�6WHHULQJ�&RPPLWWHH�RI�WKH�,QWHUQDWLRQDO�;,,�6\PSRVLXP�RQ
0LFURPDFKLQHV�	��6HUYRGULYHV��.DPLHQ�6ODVNL��3RODQG��������6HSWHPEHU������

���3URI��%LUR�.DURO\���ù�O� 6]DER�/RUDQG��SDUWLFLSDUH�OD�&RQIHULQ D�GH�HQHUJHWLF� úL
HOHFWURWHKQLF� (1(/.2 
������&OXM������RFWRPEULH��������SDUWLFLSDWLRQ�DW�WKH�(1(/.2 
����
&RQIHUHQFH�RQ�(QHUJHWLFV�DQG�HOHFWURWHKQLFV��&OXM������RFWREHU������

���
�����3(562$1(�',1�675$,1$7$7(���)25(,*1�3(56216

�� $VVRF�3URI�'U�� ,TEDO� +86$,1 	� 3URI�'U�� 1DWKDQ� ,'$�� 'HSDUWPHQW� RI� (OHFWULFDO
(QJLQHHULQJ�� 8QLYHUVLW\� RI� $NURQ�� 2+�� 6�8�$�� �� PRELOLWDWH� ���±��� PDL� ������ OD
8QLYHUVLWDWHD� 7HKQLFD� GLQ� &OXM�1DSRFD� LQ� FDOLWDWH� GH� 'LUHFWRU� VL�� UHVSHFWLY� 0HPEUX�� DO
3URJUDPXOXL� ,QWHUQDWLRQDO� GH� &HUFHWDUH� 6WLLQWLILFD� (&6���������� DSUREDW� VL� ILQDQWDW� GH
1DWLRQDO� 6FLHQFH� )RXQGDWLRQ�� 6�8�$� �� PRELOLW\� ������� 0D\� ������ DW� WKH� 7HFKQLFDO
8QLYHUVLW\� RI� &OXM�1DSRFD�� DV� 'LUHFWRU� DQG� 6WDII� 0HPEHU�� UHVSHFWLYHO\�� RI� WKH� 1DWLRQDO
6FLHQFH�)RXQGDWLRQ��86$��,QWHUQDWLRQDO�5HVHDUFK�3URJUDP�(&6����������

�� 3URI��.DPL\DPD��.HQ]R� GH� OD� 8QLYHUVLWDWHD�8WVXQRPL\D�� -DSRQLD� LQ� VHSWHPEULH� �����
6XVWLQHUHD�XQHL�SUHOHJHUL�FX�WLWOXO�GH��$SOLFDWLRQ�WUHQGV�LQ�KLJK�SRZHU�$&�GULYHV�LQ�-DSDQ���
RI� WKH� 8QLYHUVLW\� RI� 8WVXQRPL\D�� -DSDQ� LQ� VHSWHPEHU� ������ SUHVHQWHG� D� OHFWXUH� RQ
$SOLFDWLRQ�WUHQGV�LQ�KLJK�SRZHU�$&�GULYHV�LQ�-DSDQ

�� 3URI�GU� 7KRPDV� 67(*(5 	� SURI�GU� $OEUHFKW� '851+2)(5� GH� OD� 7HFKQLVFKH
8QLYHUVLWDW�&KHPQLW]�������RFWRPEULH��������$X�SUH]HQWDW�R�SUHOHJHUH�SH�WHPD�PL[XOXL�GH
PDUNHWLQJ�vQ�DVLJXU�UL���GH�OD�7HFKQLVFKH�8QLYHUVLWDW�&KHPQLW]�������2FWREHU��������7KH\
SUHVHQWHG�D�OHFWXUH�RQ�WKH�PDUNHWLQJ�PL[�LQ�WKH�ILHOG�RI�DVVXUDQFHV�

�� 3URI�GU� 0DUN� 63(1&(�� GH� OD� 6RXWKHUQ� &RQQHFWLFXW� 6WDWH� 8QLYHUVLW\� ������� QRLHPEULH
������� $� SUH]HQWDW� GRX� SUHOHJHUL� ��+RZ� WR� VWDUW� \RXU� RZQ� H�EXVLQHVV�� úL� �0DUNHWLQJ
VWUDWHJLHV�� �� IURP� 6RXWKHUQ� &RQQHFWLFXW� 6WDWH� 8QLYHUVLW\� ������� 1RYHPEHU� ������� +H
SUHUVHQWHG�WZR�OHFWXHV���+RZ�WR�VWDUW�\RXU�RZQ�H�EXVLQHVV��DQG��0DUNHWLQJ�VWUDWHJLHV��

���&2175$&7(�'(�&(5&(7$5(�67,,17,),&$���6&,(17,),&�5(6($5&+�&2175$&76
�� 5HDOL]DUHD� XQXL� HVWLPDWRU� LQ� WLPS� UHDO� GH� FXSOX� XWLO� SHQWUX� PDVLQLOH� GH� FXUHQW

DOWHUQDWLY� WULID]DWH� �5HDO� WLPH� WRUTXH�HVWLPDWRU� IRU� WKUHH�SKDVH� $&� PDFKLQHV�
&RQWUDFW�GH� WLS�$�QU��������������QU�� WHPD������FRG�&1&6,6�������'LUHFWRU�GH�SURLHFW� �
3URMHFW�PDQDJHU� 3URI��GU�LQJ��%LUR�.DURO\��
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�� 0DVLQD� HOHFWULFD� FX� SROL� DSDUHQWL� SH� DPEHOH� DUPDWXUL� VL� PDJQHWL� SHUPDQHQWL� LQ� VWDWRU� �
(OHFWULFDO�PDFKLQH�ZLWK�GRXEO\�VDOLHQW�SROHV�RQ�ERWK�DUPDWXUHV�DQG�SHUPDQHQW�PDJQHWV�LQ
VWDWRU� &RQWUDFW�GH�WLS�$��QU��������������QU��7HPD����������'LUHFWRU�GH�SURLHFW� ��3URMHFW
PDQDJHU� 3URI��GU�LQJ��,RDQ�$GULDQ�9LRUHO�

�� 6HULH� GH� PRWRDUH� FX� UHOXFWDQWD� YDULDELOD�� SURLHFWDUH� VL� UHDOL]DUH� SURWRWLSXUL� �6ZLFKHG
UHOXFWDQFH� PRWRUV� VHULHV�� GHVLJQ� DQG� SURWRW\SH� FRQVWUXFWLRQ�� &RQWUDFW� QU�� ���������
�$167,�� 7HPD�� %��� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 3URI�� GU�LQJ�� ,RDQ�$GULDQ
9LRUHO�

�� $FWLRQDUL� HOHFWULFH� DXWRPDWL]DWH� FX� SHUIRUPDQWH� HQHUJHWLFH� �� $XWRPDWHG� HOHFWULF� GULYHV
ZLWK�KLJK�SRZHU�HIILFLHQF\��&RQWUDFW�GH� WLS�'� �FX� ILQDQWDUH�GH� OD� �%DQFD�0RQGLDOD���&RG
&1&6,6���������������������� 'LUHFWRU�GH�SURLHFW���3URMHFW�PDQDJHU���3URI��GU�LQJ��%LUR
.DURO\�

�� 3URJUDP�FRPSOH[�GH�VWXGLL�DSURIXQGDWH�GRFWRUDW��GH�LQYDWDPDQW�LQWHJUDW�FX�FHUFHWDUHD��LQ
GRPHQLXO� DFWLRQDULORU� HOHFWULFH� FX� WXUDWLH� YDULDELOD� �� &RPSOH[� SURJUDP� IRU� 06�3K�'�� RI
LQWHJUDWHG�HGXFDWLRQ�ZLWK� UHVHDUFK�� LQ�YDULDEOH�VSHHG�GULYHV� ILHOG� &RQWUDFW�GH� WLS�'����
�FX� ILQDQWDUH�GH� OD� �%DQFD�0RQGLDOD�������������'LUHFWRU�GH�SURLHFW� ��3URMHFW�PDQDJHU�
3URI��GU�LQJ��,RDQ�$GULDQ�9LRUHO�

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

�� $OJRULWPL�GH�HVWLPDUH�D�WXUDWLHL�PDVLQLL�GH�LQGXFWLH�SULQ�LQVWUXPHQWDWLH�YLUWXDOD�GH�WLPS�UHDO
��,QGXFWLRQ�PDFKLQH�VSHHG�HVWLPDWLRQ�DOJRULWKPV�XVLQJ�UHDO�WLPH�YLUWXDO�LQVWUXPHQWDWLRQ��±JUDQW� LQ� FDGUXO� FRQWUDFWXOXL� GH� FHUFHWDUH� ���������� LQWUH� 8QLYHUVLWDWHD� 7HKQLFD� &OXM�
1DSRFD�VL�$167,�� WHPD�%���� UHVSRQVDELO�GH�JUDQW� � 3URMHFW�0DQDJHU��6�O�GU�LQJ��+25,$
+('(6,8

�� &RQWUROXO� OD�GLVWDQWD�DO�PDVLQLORU�HOHFWULFH�SULQ� LQVWUXPHQWDWLH�YLUWXDOD�SH�VXSRUW� LQWHUQHW� �
5HPRWH� FRQWURO� RI� HOHFWULF� PDFKLQHV� EDVHG� RQ� ,17(51(7� YLUWXDO� LQVWUXPHQWDWLRQ�� �
&RQWUDFW�GH�WLS�7��FX�ILQDQWDUH�GH�OD��%DQFD�0RQGLDOD� FRG�&1&6,6�����'LUHFWRU�GH�SURLHFW
��3URMHFW�PDQDJHU��6�O�GU�LQJ�� +25,$�+('(6,8

�� 6WXGLXO�WHRUHWLF�VL�H[SHULPHQWDO�DO�VLVWHPHORU�GH�DFWLRQDUH�FX�PLFURPRWRDUH�FX�UHOXFWDQWD
YDULDELOD� VL� PDJQHWL� SHUPDQHQWL� �7KHRUHWLFDO� DQG� H[SHULPHQWDO� VWXGLHV� RQ� VZLFKHG
UHOXFWDQFH�DQG�SHUPDQHQW�PDJQHWV�PLFURPRWRUV�GULYH�VLVWHP���JUDQW�LQ�FDGUXO�FRQWUDFWXOXL
GH� FHUFHWDUH� ���������� LQWUH� 8QLYHUVLWDWHD� 7HKQLFD� &OXM�1DSRFD� VL� $167,�� WHPD� %���
UHVSRQVDELO�GH�JUDQW���DVLVWHQW�LQJLQHU�&/$8',$�0$57,6�

���3URLHFWDUHD� VL� VLPXODUHD� XQXL� PRWRU� OLQLDU� SDV� FX� SDV� KLEULG� PRGXODU� �'HVLJQ� DQG
VLPXODWLRQ�RI� WKH�PRGXODU�K\EULG� OLQHDU� VWHSSHU�PRWRU� ��&RQWUDFW� QU�� ���������� �$167,�
7HPD�� %��� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� LQJ� -R]VD� -DQRV�� ÌQGUXP�WRU� �
6XSHUYLVRU��ù�O�GU�LQJ��6]DER�/RUDQG�

���6WDQG�GH� SURED�GHVWLQDW� LQFHUFDULL�PDVLQLORU� HOHFWULFH� LQ� GLIHULWH� UHJLPXUL� GH� OXFUX� �� 7HVW
EHQFK�IRU�WHVWLQJ HOHFWULFDO�PDFKLQHV�LQ�GLIHUHQW�UHJLPHV�� &RQWUDFW�QU�������������$167,�
7HPD�� %���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 6WXGHQW� 'REDL� -HQR %DUQD�
ÌQGUXP�WRU���6XSHUYLVRU���3URI�GU�LQJ��,RDQ�$GULDQ�9LRUHO�

���0DVLQD�HOHFWULFD�FX�IOX[�WUDQVYHUVDO�DOJRULWP�GH�SURLHFWDUH�VL�PRGHO�H[SHULPHQWDO ��6LQJOH
VLGHG�WUDQVYHUVH��IOX[��PRWRU��GHVLJQ�DOJRULWKP�DQG�H[SHULPHQWDO�PRGHO� &RQWUDFW�GH
WLS� 6�� QU�� ����������� �$167,�� 7HPD�� %���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� ,QJ�
3RSDQ�$OLQ�'UDJRPLU��ÌQGUXP�WRU���6XSHUYLVRU���3URI�GU�LQJ��,RDQ�$GULDQ�9LRUHO�
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���6WXGLXO� FRPSDWLELOLWDWLL� HOHFWURPDJQHWLFH� D� VLVWHPXOXL� GH� SURSXOVLH� SHQWUX� XQ� YHKLFXO
HOHFWULF� XUEDQ� FX� LQYHUWRU� 3:0� WULID]DW� GH� WHQVLXQH� VL� PRWRU� DVLQFURQ� �6WXG\� RI� WKH
(OHFWURPDJQHWLF�FRPSDWLELOLW\�RI�D�SURSXOVLRQ�V\VWHP�RI�DQ�XUEDQ�HOHFWULF�YHKLFOH�HTXLSSHG
ZLWK�LQGXFWLRQ�PDFKLQH�IHG�E\�D���SKDVH�3:0 LQYHUWHU��&RQWUDFW�GH�WLS�6��QU������������
�$167,�� 7HPD�� %���� 'LUHFWRU� GH� SURLHFW� �� 3URMHFW� PDQDJHU�� 6WXGHQW� %DFLX� /DYLQLD�
ÌQGUXP�WRU���6XSHUYLVRU���3URI�GU�LQJ��0�0��5�'8/(6&8�

���0RGHO�GH�ODERUDWRU�SHQWUX�VLVWHPXO�GH�SURSXOVLH�DO�XQXL�YHKLFXO�HOHFWULF�XUEDQ�FX�PDVLQD
GH� LQGXFWLH� VL� LQYHUWRU� SZP� WULID]DW� GH� WHQVLXQH� FX� ,*%7�([SHULPHQWDO� VHW�XS� RI� D
SURSXOVLRQ�V\VWHP�RI�DQ�XUEDQ�HOHFWULF�YHKLFOH�HTXLSSHG�ZLWK�LQGXFWLRQ�PDFKLQH�IHG�E\�D
��SKDVH�3:0�LQYHUWHU�ZLWK�,*%7��&RQWUDFW�GH�WLS�6��QU��������������$167,��7HPD��%���
'LUHFWRU�GH�SURLHFW���3URMHFW�PDQDJHU��6WXGHQW�0XQWHDQX�$GLQD� ÌQGUXP�WRU���6XSHUYLVRU�
3URI�GU�LQJ��0�0��5�'8/(6&8�

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

�� 2UJDQL]DUHD� &XUVXOXL� 3RVWXQLYHUVLWDU� GH� 3HUIHFWLRQDUH� SHQWUX� LQJLQHULL� &1� &)5� 6$
µ7HKQRORJLL� PRGHUQH� LQ� WUDFWLXQHD� HOHFWULFD� IHURYLDUD¶�� ��� DXJXVW� ±� ��� VHSWHPEULH� �����
&OXM�1DSRFD��'LUHFWRU�GH�&XUV� ��3URI��0�0��5$'8/(6&8 ��2UJDQL]LQJ� WKH�3RVWJUDGXDWH
&RXUVH� IRU� 5RPDQLDQ� UDLOZD\� HQJLQHHUV� � µ$GYDQFHG� WHFKQRORJLHV� LQ� HOHFWULF� UDLOZD\
WUDFWLRQ¶�� ��� $XJXVW� ±� ��� 6HSWHPEHU� ������ &OXM�1DSRFD�� &RXUVH� 'LUHFWRU� �� 3URI��0�0�
5$'8/(6&8

�� 3URI�� GU�LQJ�� ,RDQ�$GULDQ� 9LRUHO�� UHIHUHQW� VWLLQWLILF� RILFLDO� OD� �� WH]H� GH� GRFWRUDW� OD
8QLYHUVLWDWHD�3ROLWHKQLFD�7LPLVRDUD�VL�8QLYHUVLWDWHD�7HKQLFD�&OXM�1DSRFD���RIILFLDO�VFLHQWLILF
UHIHUHQW�IRU���3K�'��WKHVLV�DW�3RO\WHFKQLF�8QLYHUVLW\�RI�7LPLVRDUD�DQG�7HFKQLFDO�8QLYHUVLW\
RI�&OXM�1DSRFD�

�� 3URI�GU�HF��$OH[DQGUX�&DWDQD� UHIHUHQW� VWLLQWLILF� RILFLDO� OD� WH]H� GH� GRFWRUDW LQ� HFRQRPLH�
8QLYHUVLWDWHD� GH� 9HVW�� 7LPLVRDUD�� )DFXOWDWHD� GH� 6WLLQWH� HFRQRPLFH�� �� RIILFLDO� VFLHQWLILF
UHIHUHQW�IRU�3K�'��WKHVLV LQ�HFRQRP\����:HVW�8QLYHUVLW\�RI�7LPLVRDUD��(FRQRPLFV�)DFXOW\�

�� 3URI�GU�HF� 'RLQD� &DWDQD� UHIHUHQW� VWLLQWLILF� RILFLDO� OD� WH]H� GH� GRFWRUDW LQ� HFRQRPLH�
8QLYHUVLWDWHD� GH� 9HVW�� 7LPLVRDUD�� )DFXOWDWHD� GH� 6WLLQWH� HFRQRPLFH�� �� RIILFLDO� VFLHQWLILF
UHIHUHQW�IRU�3K�'��WKHVLV LQ�HFRQRP\����:HVW�8QLYHUVLW\�RI�7LPLVRDUD��(FRQRPLFV�)DFXOW\�

�� 3URI�� 'U�LQJ�� %LUR�.DURO\� UHIHUHQW� VWLLQWLILF� RILFLDO� OD� �� WH]H� GH� GRFWRUDW� OD� 8QLYHUVLWDWHD
7HKQLFD�&OXM�1DSRFD�� RIILFLDO�VFLHQWLILF�UHIHUHQW�DW���3K�'��WKHVLV�DW�7HFKQLFDO�8QLYHUVLW\�RI
&OXM�1DSRFD�

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

�� &DWDQD�*KH�$���&DWDQD�'RLQD��1DVWDVH�9LFWRU��&DW�GH�PXOW�VH�DSHOHD]D�OD�0DUNHWLQJ"
5H]XOWDWH�DOH�XQXL�VWXGLX�HPSLULF���+RZ�PXFK�ZH�DSSHDO�WR�0DUNHWLQJ"�(PSLULF�VWXGLHV
UHVXOWV��7ULEXQD�(FRQRPLFD��QU����������SS��������

�� &DWDQD� 'RLQD�� &DWDQD�� *KH�$�� 0DQDJHULDO� &XOWXUH� %HWZHHQ� WKH� *OREDOLVDWLRQ
V
&KDOOHQJHV�DQG�0DQDJHULDO�(GXFDWLRQ�'UDPD� LQ�5RPDQLD��5DLQHU�+DPSS�9HUODJ��-RXUQDO
IRU�(DVW�(XURSHDQ�0DQDJHPHQW�6WXGLHV��YRO����QU��������� 0DQDJHULDO�&XOWXUH�%HWZHHQ�WKH
*OREDOLVDWLRQ
V�&KDOOHQJHV� DQG�0DQDJHULDO� (GXFDWLRQ�'UDPD� LQ� 5RPDQLD�� 5DLQHU� +DPSS
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9HUODJ��-RXUQDO�IRU�(DVW�(XURSHDQ�0DQDJHPHQW�6WXGLHV��YRO����QU��������

���/8&5$5,�67,,17,),&(�35(=(17$7(�/$�6,032=,2$1(��&21)(5,17(�1$7,21$/(
��6&,(17,),&�3$3(56�35(6(17('�$7�1$7,21$/�6<0326,$��&21)(5(1&(6

�� 0�0��5DGXOHVFX ��0LFURPRWRDUH�PDJQHWRHOHFWULFH�FX�LQIDVXUDUH�LQ�LQWUHILHU�VL
DXWRFRPXWDWLH�HOHFWURQLFD���VPDOO�SHUPDQHQW�PDJQHW�PRWRUV�ZLWK�DLUJDS�ZLQGLQJ�DQG
HOHFWURQLF�FRPPXWDWLRQ� /XFUDUH�LQYLWDWD�OD�6HVLXQHD�GH�&RPXQLFDUL�6WLLQWLILFH�µ&RQYHUVLD
(QHUJLHL�VL�(OHFWURWHKQRORJLL¶��,QVWLWXWXO�GH�&HUFHWDUL�VL�3URLHFWDUL�(OHFWURWHKQLFH�±�,&3(
6$��%XFXUHVWL��������LXQLH��������,QYLWHG�/HFWXUH�DW�WKH�6FLHQWLILF�&RPPXQLFDWLRQV
6HVVLRQ�µ(QHUJ\�&RQYHUVLRQ�DQG�(OHFWURWHFKQRORJLHV¶��5HVHDUFK�,QVWLWXWH�IRU�(OHFWULFDO
(QJLQHHULQJ�±�,&3(�6$��%XFKDUHVW��������-XQH������

�� 9LRUHO�� ,�$��� 3RSDQ�� $��� 5DGX� 0LKDHOD ±� ³$� 3URJUDPPLQJ� 3DFNDJH� IRU� 6LQJOH�6LGHG
7UDQVYHUVH�)OX[�0RWRU�'LPHQVLRQLQJ´��2UDGHD�8QLYHUVLW\�$QQDOV��������LQ�3UHVV�

�� 9LRUHO�,�$�� � (OHFWULFDO�PDFKLQHV� WUDQVLHQW� UHJLPH�FRPSXWDWLRQ��D�SHUVRQDO�SRLQW�RI� YLHZ�
�LQ�5RPDQLDQ���3URF�RI�6FLHQWLILF�6HPLQDU�³(OHFWULFDO�PDFKLQHV�DQG�GULYHV�;;,´��7LPLVRDUD�
5RPDQLD��'HFHPEHU�������SS�������

�� %LUR�.�$��� ,DQFX�9��� 9LRUHO�,�$��� �,QGXFWLRQ� PDFKLQH� SDUDPHWHUV� HVWLPDWLRQ� EDVHG� RQ
FDWDORJXH�GDWD� �LQ�5RPDQLDQ���3URF�RI�6FLHQWLILF�6HPLQDU�³(OHFWULFDO�PDFKLQHV�DQG�GULYHV
;;,´��7LPLVRDUD��5RPDQLD��'HFHPEHU�������SS�������

�� 6]DEy /� � 9LRUHO ,�$� � -y]VD� -���'\QDPLF� 6LPXODWLRQ� RI� D� 1RYHO� +\EULG� /LQHDU� 6WHSSHU
0RWRU� E\� 0HDQV� RI� 0DWODE�6LPXOLQN��� LQ� FXUV� GH� DSDULWLH� LQ� 3URFHHGLQJV� RI� WKH� �WK
&RQIHUHQFH�RQ�(QJLQHHULQJ�RI�0RGHUQ�(OHFWULF�6\VWHPV��(0(6 C������%DLOH�)HOL[�

�� 6]DEy /� � 9LRUHO ,�$� � -y]VD�-���0RGDOLWDWLOH�GH�LPEXQDWDWLUH�D�HILFLHQWHL�PRWRDUHORU�OLQLDUH
SDV�FX�SDV�KLEULGH��,PSURYHPHQW�PRGDOLW\�RI�WKH�HILFLHQW\�OLQLDU�VWHS�E\�VWHS�KLEULG�PRWRUV�� �LQ� OLPED� PDJKLDUD��� &RQIHULQWD� GH� HQHUJHWLFWD� VL� HOHFWURWHKQLFD� (1(/.2 ������ &OXM�
SS� ������

�� 1HJUXVD� $� ±� µ� /¶HQYLURQPHQW� FXOWXUHO� HW� OD� JHVWLRQ� LQWHUQDWLRQDO¶�FR�DXWRDUH�� �D� 9,�D
&RQIHULQWD�,QWHUQDWLRQDOD�D�5HWHOHL�3*9��,DVL��5RPDQLD�������6HSWHPEULH������

�� 1HJUXVD� $�� ±� µ� /¶HYROXWLRQ� GHV� YDOHXUV� GH� O¶DIIDLUHV� HW� OD� UHOLJLRQ¶ �FR�DXWRDUH��� D� 9,�D
&RQIHULQWD�,QWHUQDWLRQDOD�D�5HWHOHL�3*9��,DVL��5RPDQLD�������6HSWHPEULH������

�� 1HJUXVD�$��±�µ8QHOH�DVSHFWH�SULYLQG�PDQDJHPHQWXO�VFKLPEDULL��6RPH�DVSHFWV�UHJDUGLQJ
FKDQJLQJ� PDQDJHPHQW� ¶� �FR�DXWRDUH��� 6HVLXQHD� -XELOLDUD� GH� &RPXQLFDUL� VWLLQWLILFH� FX
SDUWLFLSDUH�LQWHUQDWLRQDOD��$UDG��������2FWRPEULH������

���1HJUXVD� $�� ±� µ8QHOH� DVSHFWH� SULYLQG� SHUFHSWLD� FXOWXULL� RUJDQL]DWLRQDOH� �� VRPH� DVSHFWV
UHJDUGLQJ�RUJDQL]DWLRQ�FXOWXUH�SHUFHSWLRQ�¶��FR�DXWRDUH���6HVLXQHD�-XELOLDUD�GH�&RPXQLFDUL
VWLLQWLILFH�FX�SDUWLFLSDUH�LQWHUQDWLRQDOD��$UDG��������2FWRPEULH������

���/8&5$5,�67,,17,),&(�38%/,&$7(�,1�92/80(/(�8125�&21)(5,17(
,17(51$7,21$/(���6&,(17,),&�3$3(56�38%/,6+('�,1�7+(�352&((',1*6�2)

,17(51$7,21$/�&21)(5(1&(6
�� 9LRUHO�,�$���+HQQHEHUJHU��*���7RPHVFX��,OLQFD��9LQWLORLX�,RDQD���$�QHZ�DSSURDFK�WR�WKH

FRPSXWDWLRQ� RI� WKH� VZLWFKHG� UHOXFWDQFH� PRWRU� G\QDPLFV�� 3URFHHGLQJV� RI� ,&(0¶���
+HOVLQNL��YRO����SS����������

�� 6RUDQ�,�)���9LRUHO�,�$���&KLVX�,RDQD�� �7RUTXH�KDUPRQLFV� FRQWHQW� DW� VWDUW� DQG� ORZ� VSHHG
RSHUDWLRQ� RI� D� VZLWFKHG� UHOXFWDQFH�PRWRU�� 3URFHHGLQJV� RI� ,&(0¶���� +HOVLQNL�� YRO� ��� SS
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�����������
�� +HQQHEHUJHU�*��� 9LRUHO�,�$��� %OLVVHQEDFK�5��� �6LQJOH�VLGHG� WUDQVYHUVH� IOX[� PRWRU�

3URFHHGLQJV�RI�(3(�3(0&¶������.RVLFH��6ORYDN�5HSXEOLF��YRO��
�� 9LRUHO�,�$��� 7RPHVFX�,OLQFD�� %LUR�.�$��� 5DGX�0LKDHOD�� �5DGLDO�IOX[� GRXEOH� VDOLHQW

PDFKLQHV� WLPH� GRPDLQ� VLPXODWLRQ�� 3URFHHGLQJV� RI� (3(�3(0&¶������ .RVLFH�� 6ORYDN
5HSXEOLF��YRO���

�� %LUR�.�$��� 9LRUHO�,�$��� ,DQFX�9��� �� ,QGXFWLRQ� PDFKLQH� SDUDPHWHU� HVWLPDWLRQ�� 3URF�� RI
0,&52&$'¶������0LVNROF��+XQJDU\��YRO�)��(OHFWURWHFKQLFV�(OHFWURQLFV��SS�������

�� 9LRUHO�,�$��� 6]DER�/��� �� 2Q� WKH� FRPSXWDWLRQ� RI� WKH� GRXEOH�VDOLHQW� PDFKLQHV� DLU�JDS
YDULDEOH� HTXLYDOHQW� SHUPHDQFH�� 3URF�� RI� 0,&52&$'¶������ 0LVNROF�� +XQJDU\�� YRO� )
�(OHFWURWHFKQLFV�(OHFWURQLFV��SS�������

�� 0�0�� 5DGXOHVFX�� DGYDQFHG� DF� PRWRU� WUDFWLRQ� GULYHV�� ��R 6HPLQDULR� ,QWHUDWWLYR� VX
$]LRQDPHQWL�(OHWWULFL�±�(YROX]LRQH�7HFQRORJLFD�H�3UREOHPDWLFKH�(PHUJHQWL��%UHVVDQRQH�
������PDU]R��������%UHVVDQRQH��,WDOLD��������SS����������

�� 0�0��5DGXOHVFX��&ODXGLD�0DUWLV��,��+XVDLQ��GHVLJQ�DQG�DQDO\VLV�RI�D�VPDOO�GRXEO\�VDOLHQW
SHUPDQHQW�PDJQHW� PRWRU�� 3URFHHGLQJV� RI� � WKH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ
2SWLPL]DWLRQ� RI� (OHFWULF� DQG� (OHFWURQLF� (TXLSPHQWV �%UDVRY�� ������ 0D\� ������ %UDVRY�
5RPDQLD��������9RO��,,��SS����������

�� 0�0�� 5DGXOHVFX�� &ODXGLD� 0DUWLV�� ,�� +XVDLQ�� 3HUIRUPDQFH� DQDO\VLV� RI� D� VPDOO
HOHFWURQLFDOO\�FRPPXWDWHG� �GRXEO\�VDOLHQW�SHUPDQHQW�PDJQHW�PRWRU��3URFHHGLQJV�RI� � WKH
��WK� ,QWHUQDWLRQDO� ,QWHOOLJHQW� 0RWLRQ� &RQIHUHQFH �1XUQEHUJ�� ���� -XQH� ������ 1XUQEHUJ�
*HUPDQ\��SS����������

���&ODXGLD�0DUWLV� 0�0��5DGXOHVFX��=��%LUR� .��%LUR��3HUIRUPDQFH�DQDO\VLV�DQG�GVS�EDVHG
FRQWURO� RI� D� VPDOO� HOHFWURQLFDOO\�FRPPXWDWHG� � GRXEO\�VDOLHQW� SHUPDQHQW�PDJQHW� PRWRU�
3URFHHGLQJV� RI� � WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (OHFWULFDO� 0DFKLQHV �(VSRR�� �����
$XJXVW�������+87��)LQODQG��������9RO��,,,��SS������������

���9LRUHO�� ,�$��� 7RPHVFX� ,OLQFD�� %LUR�� .��� 5DGX� 0LKDHOD ±� ³5DGLDO�)OX[� 'RXEOH�6DOLHQW
0DFKLQHV� 7LPH� 'RPDLQ� 6LPXODWLRQ´�� 3URFHHGLQJV� RI� (3(�3(0&� ������ .RVLFH� �6ORYDN
5HSXEOLF���LQ�3UHVV�

���9LRUHO ,�$� � 6]DEy /�� 2Q� WKH� &RPSXWDWLRQ� 2I� 7KH� 'RXEOH�6DOLHQW� 0DFKLQHV� $LU�*DS
9DULDEOH� (TXLYDOHQW� 3HUPHDQFH�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RPSXWHU� 6FLHQFH
&RQIHUHQFH� 0LFUR� &$'¶������ 0LVNROF�� 8QJDULD�� 6HFWLRQ )� �(OHFWURWHKQLFV�(OHFWURQLFV��
SS� ������

���&$57,���%22.6
����� $8725,���$87+256

9LRUHO ,�$� � ,YDQ '�0� � 6]DEy /�� 0HWRGH� QXPHULFH� FX� DSOLFDWLL� LQ� LQJLQHULD� HOHFWULFD� �
1XPHULFDO� PHWKRGV� ZLWK� DSSOLFDWLRQ� LQ� HOHFWULFDO� HQJLQHHULQJ�� (GLWXUD� 8QLYHUVLWDWLL� GLQ
2UDGHD���������,6%1�������������;�

�����5('$&725,���(',7256
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