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( HYUHQVHO� N�PHVLQGH� WDQÕPODQDQ�� EXODQÕN� N�PH� $� LoLQ� $P �\HOLN�
IRQNVL\RQX�ú|\OH�LIDGH�HGLOLU��

> @���(�$ oP
<LQH� EXODQÕN� $� N�PHVLQGHNL� [� HOHPDQÕ� LoLQ� �\HOLN� GHUHFHVLQLQ� J|VWHULPL�ú|\OHGLU����^ `([��[��[�$ $ �P 

$P �\HOLN� IRQNVL\RQX�� >���@� NDSDOÕ� DUDOÕ÷ÕQGD� JHUoHN� ELU� VD\Õ\Õ�
J|VWHUPHNWHGLU����%XUDGD���VD\ÕVÕ�LOJLOL�QHVQHQLQ�N�PHQLQ��\HVL�ROPDGÕ÷ÕQÕ����VD\ÕVÕ�LOJLOL�QHVQHQLQ�N�PHQLQ�WDP��\HVL�ROGX÷XQX�YH�EX�LNL�GH÷HU�DUDVÕQGDNL�KHUKDQJL�ELU�VD\Õ� LVH� LOJLOL�QHVQHQLQ�N�PH\H�GHUHFHVLQL�YH\D�NÕVPL��\HOL÷LQL�
J|VWHULU�� $P �[��GH÷HULQLQ��¶H�\DNÕQ�ROPDVÕ�� [¶LQ�$�N�PHVLQH�GDKD� ID]OD� DLW�
ROPDVÕ�GHPHNWLU����

�����%XODQÕN�0DQWÕNWD�0D[�0LQ�øúOHPFLVL�
0DNVLPXP�PD[�� YH� 0LQLPXP�PLQ�� LúOHPFLOHUL�HQ� N|W�� GXUXPODU�DUDVÕQGD� HQ� L\L� EXODQÕN� o|]�P�� VHoHQ� \|QWHP�� NXOODQÕPÕQÕQ� X\JXQOX÷X�����¶WH�%HOOPDQ�YH�*LHUW]� WDUDIÕQGDQ�J|VWHULOPLúWLU��)XQJ�YH�)X� LVH�����¶WH�PD[� YH� PLQ¶QLQ� WHN� RODVÕ� LúOHPOHU� RODELOHFH÷LQL� EXOPXúWXU�� 0D[�PLQ�LúOHPFLVL��KHUKDQJL�ELU�RSWLPDO�NDUDU�VDSWDQÕUNHQ�NXOODQÕOPDNWDGÕU����.ÕVÕWODUÕ�

YH� KHGHIOHUL� LIDGH� HGHQ� &a YH� *a EXODQÕN� N�PHOHUL� LOH� EX� N�PHOHULQ� �\HOLN�
IRQNVL\RQODUÕ�RODQ� �[�&aP YH� �[�*aP YHULOGL÷LQGH�EXODQÕN�ELU�NDUDU��%HOOPDQ�
YH� =DGHK������� WDUDIÕQGDQ� EXODQÕN� NÕVÕWODUÕQ� YH� EXODQÕN� KHGHIOHULQ� NHVLúLPL�RODUDN�WDQÕPODQPÕú�YH��

&a*a'a � � �[��[��[� &a*a&a*a'a P�P P P �  PLQ� ��[���[�� *a&a PP
úHNOLQGH�LIDGH�HGLOPLúWLU��
%XODQÕN�NDUDU� 'a ¶\L�RSWLPL]H�HWPHN��\DQL�DPDo�YH�NÕVÕWODUÕ�D\QÕ�]DPDQ�LoLQGH�
VD÷OD\DQ� HQ� L\L� ;[
 � NDUDUÕQÕ� EHOLUOHPHN� LVWL\RUVDN�� EX� GXUXPGD� V|]�NRQXVX�SUREOHP�LoLQ�RSWLPDO�ELU�NDUDU��PD[�PLQ�LúOHPFLVL\OH�EHOLUOHQLU��<DQL�RSWLPDO�ELU�NDUDU��

��@[���[�PD[>PLQ���[��[�PD[��[�PD[�[� &a*a&a*a'a



'a PP P�P P P NRúXOXQX�
VD÷OD\DQ�[
�NDUDUÕGÕU����
��� =,00(50$1�� ³)X]]\� 6HW� 7KHRU\� DQG� ,WV�$SSOLFDWLRQ´�� .OXZHU�$FDGHPLF� 3XEOLVKHUV��������S������� /�$�=$'(+�� ³7KH� &RQFHSW� RI� D� /LQJXLVWLF� 9DULDEOH� DQG� ,WV� $SSOLFDWLRQ� WR� $SSUR[LPDWH�5HDVRQLQJ�,´��,QIRUPDWLRQ�6FLHQFHV� 9RO����������S�������� 0XUDW�+�VH\LQ�$7/,��³%XODQÕN�/LQHHU�3URJUDPODPD´��<ÕOGÕ]�7HNQLN�hQY��)HQ�%LOLPOHUL�(QV���øVWDQEXO��������V������ 5�� 6��&+$1'$�� 3��.��%+$77$&+(5-((�� ³7UDQVPLVVLRQ�([SDQVLRQ� 3ODQQLQJ��$�)X]]\�/LQHDU�3URJUDPPLQJ�EDVHG�$SSURDFK´��,(�,��-RXUQDO�(/� 9RO�����������S�������� $�6�göh7/h�� ³%XODQÕN� 'R÷UXVDO� 3URJUDPODPD� YH� %LU� <HP� .DUÕúÕP� 3UREOHPLQH�8\JXODQPDVÕ´�� 2VPDQJD]L� hQY�� )HQ� %LOLPOHUL� hQY��� øVWDWLVWLN� $QDELOLP� 'DOÕ�� <�/�� 7H]L�0D\ÕV�����������
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0DWHPDWLNVHO� RODUDN� GR÷UXODQPDVÕQÕQ� \DQÕQGD� PD[� YH� PLQ�IRQNVL\RQODUÕQÕQ� HWNLVL�� LQVDQ� DNÕO� \�U�WPHVLQLQ� QDVÕO� \DSÕOGÕ÷ÕQÕ� GD� LIDGH�HGL\RU�J|U�QPHNWHGLU�� � Q� WDQH��GHUHFHOHQGLULOPLú�GR÷UXOXN�GH÷HUOHULQH� VDKLS�|QHUPH� ROVXQ�� +HUKDQJL� ELU� NLPVHQLQ� EXQODUÕ� NXOODQDUDN� DNÕO� \�U�WHFH÷LQL�YDUVD\DOÕP�� (Q� L\L� GXUXPX� ELOPHN� LoLQ�� EX� |QHUPHOHULQ� KHSVL� ³YH\D´�ED÷ODFÕ\OD� ED÷ODQÕS�� |QHUPHOHU� JUXEXQXQ� RUWDN� GR÷UXOXN� GH÷HUL� RODUDN��|QHUPHOHU�LoLQGH�GR÷UXOXN�GH÷HUL�HQ�\�NVHN�RODQÕQNL�VHoLOLU��(Q�N|W��GXUXP�ELOLQPHN�LVWHQGL÷LQGH��EX�|QHUPHOHULQ�KHSVL�³YH´�ED÷ODFÕ\OD�ED÷ODQÕS�JUXEXQ�RUWDN�GR÷UXOXN�GH÷HUL�RODUDN��|QHUPHOHU�LoLQGH�GR÷UXOXN�GH÷HUL�HQ�G�ú�N�RODQ�VHoLOLU���
0D[�PLQ� LúOHPFLVL�� HQ� N|W�� GXUXPODU� DUDVÕQGDQ� HQ� L\L� EXODQÕN�o|]�P�� VHoHQ� WXWXFX� YH� oRN� J�YHQLOLU� ELU� \|QWHPGLU���� %DúND� ELU� GH\LúOH��PD[�PLQ� LúOHPFLVL� LOH� HOGH� HGLOHQ� RSWLPDO� ELU� NDUDU�� KHP� NÕVÕWODUÕ� KHP� GH�KHGHIOHUL� D\QÕ� DQGD� VD÷OD\DQ� HQ� N�o�N� �\HOLN� GHUHFHVLQH� VDKLS� NDUDUODU�DUDVÕQGDQ� VHoLOHQ� HQ� E�\�N� �\HOLN� GHUHFHVLQH� VDKLS� NDUDUGÕU��� %DúND� ELU�GH\LúOH�EX��³LNL�EXODQÕN�ED÷ÕQWÕQÕQ�J�oV�]�RODQODUÕQGDQ�ELU�N�PH�ROXúWXUXOXU�YH�EX�J�oV�]OHULQ�HQ�J�oO�V�Q��VHoLOLU´�DQODPÕQGDGÕU����
�
����%8/$1,.� .h0(� <$./$ù,0,� ø/(� '(1ø=/ø� ø0$/$7�� 6$1$<ø1'(.ø� øù/(70(/(5ø1�3(5)250$16/$5,1$�� ø/øù.ø1�8<*8/$0$�g51(öø��
*�Q�P�]�G�Q\DVÕQGD�LúOHWPHOHULQ�UHNDEHW�J�F���GLQDPLN�\DSÕODUÕQD��\DWÕUÕP� NDSDVLWHOHULQH�� $UDúWÕUPD�*HOLúWLUPH� oDOÕúPDODUÕQD� YH� NXOODQGÕNODUÕ�WHNQRORMLOHULQ� X\JXQOX÷XQD� ED÷OÕ� RODUDN� \HQLOLN� ROXúWXUPD� EHFHULOHUL� LOH�\DNÕQGDQ�LOJLOLGLU��%X�QHGHQOH�'HQL]OL�6DQD\LVLQLQ�JHQHO�SHUIRUPDQVÕQÕ�DQDOL]�HWPHN� LoLQ� ED]Õ� IDNW|UOHUOH� LOJLOL� GLOVHO� GH÷LúNHQOHU� EHOLUOHQPLúWLU�� %X�IDNW|UOHU�� oDOÕúPDGD� GLNNDWH� DOÕQDQ� LúOHWPH� \HWNLOLOHULQLQ� J|U�úOHUL�GR÷UXOWXVXQGD� EHOLUOHQPLú� YH� \HWNLOLOHULQ� |QHP� YHUGLNOHU� EDúOÕFD� IDNW|UOHU�GH÷HUOHQGLUPH\H� DOÕQPÕúWÕU�� gQFHOLNOH� EX� oDOÕúPDGD� NXOODQÕODQ� SHUIRUPDQV�GH÷HUOHQGLUPH�IDNW|UOHUL��
D��*LULúLPFLOHULQ�$OGÕNODUÕ�(÷LWLP�LOH�0HVOHNOHUL�$UDVÕQGDNL�øOLúNL���
E��2SWLPDO�(NRQRPLN�.DSDVLWH�.XOODQÕP�2UDQÕ��
F��<DSÕODQ�$UDúWÕUPD�YH�*HOLúWLUPH�$U�*H��)DDOL\HWOHUL�2UDQÕGÕU���
%X� IDNW|UOHU� GR÷UXOWXVXQGD� LúOHWPHOHU�� NHQGL� SR]LV\RQODUÕQÕ�EHOLUOH\HFHN��SHUIRUPDQVODUÕ�LoLQ�KDQJL�IDNW|U�Q�GDKD�|QHPOL�ROGX÷XQD�NDUDU�YHUHFHNWLU��$PD�EX�IDNW|UOHULQ�JHQHO�SHUIRUPDQV�GH÷HUOHQGLUPHGH�VDGHFH�ELU�SDUoD�ROGX÷XQX�XQXWPDPDN�JHUHNPHNWHGLU���%HOLUOHQHQ�EX��o�IDNW|U�Q�GLOVHO�GH÷LúNHQOHU� \DUGÕPÕ\OD� D\UÕQWÕOÕ� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL� DúD÷ÕGD�J|VWHULOPLúWLU��

�
��� 1D]LIH�%$<.$/��7LPXU�%(<$1��³%XODQÕN�0DQWÕN�øONH�YH�7HPHOOHUL´��%ÕoDNODU�.LWDEHYL��$QNDUD��������V������� g]JH� 781&(/�� ³%XODQÕN� 'R÷UXVDO� 3URJUDPODPD´�� +DFHWWHSH� hQY�� )HQ� %LOLPOHUL�(QV��������V������� 5�6�� &+$1'$�� 3�.�� %+$77$&+(5-((�� ³7UDQVPLVVLRQ� ([SDQVLRQ� 3ODQQLQJ�� $� )X]]\�/LQHDU�3URJUDPPLQJ�EDVHG�$SSURDFK´��,(�,��-RXUQDO�(/� 9RO�����������
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D�� *LULúLPFLOHULQ� $OGÕNODUÕ� (÷LWLP� LOH� 0HVOHNOHUL� $UDVÕQGDNL�øOLúNLQLQ�%XODQÕN�'LOVHO�'H÷LúNHQOHUOH�'H÷HUOHQGLULOPHVL�
6DQD\LQLQ� GDKD� GD� KÕ]ODQPDVÕ� YH� PRGHUQOHúPHVL� LoLQ� HNRQRPLN��VRV\DO�� N�OW�UHO� YH� SVLNRORMLN� ELULNLP� YDUGÕU�� %X� ELULNLPGH� JLULúLPFLOHU��|QHPOL� ELU� UROH� VDKLSWLU�� *LULúLPFLOHU�� ELU� LúOHWPHGH� �UHWLP� IDNW|UOHULQL�ELUOHúWLUHQ�YH�RUJDQL]H�HGHQ�LQVDQODUGÕU��%DúND�ELU�GH\LúOH��JLULúLPFL���NHQGLQH�LúYHUHQ��LúOHWPH\L�EDúODWDQ��G�]HQOH\HQ��\|QHWHQ��ELU�LúOHWPH�LoLQ�VRUXPOXOXN�DODQ�NLúLGLU����
*LULúLPFLOHULQ�$OGÕ÷Õ�(÷LWLP�LOH�0HVOH÷L�$UDVÕQGDNL�øOLúNL�LoLQ�'LOVHO�'H÷LúNHQOHU� 7DEOR� �¶GH� �oRN� \�NVHN�� \�NVHN�� QRUPDO�� G�ú�N�� oRN� G�ú�N��EHOLUWLOPHNWH� YH� EX� GH÷LúNHQH� DLW� EXODQÕN� �\HOLN� IRQNVL\RQX� ùHNLO� �¶GH�J|VWHULOPHNWHGLU���
7DEOR�����*LULúLPFLOHULQ�$OGÕ÷Õ� (÷LWLP� LOH�0HVOH÷L�$UDVÕQGDNL� øOLúNL�� øoLQ�'LOVHO�'H÷LúNHQOHU��

*LULúLPFLOHULQ�$OGÕ÷Õ�(÷LWLP�LOH�0HVOH÷L�$UDVÕQGDNL�øOLúNLQLQ�'LOVHO�'H÷LúNHQOHUL�
*LULúLPFLOHULQ�$OGÕ÷Õ�(÷LWLP�LOH�0HVOH÷L�$UDVÕQGDNL�øOLúNLQLQ�2UDQÕ�����

h\HOLN�'HUHFHVL�> @���P
dRN�<�NVHN� ���� �����
<�NVHN� ��� �����
1RUPDO� ��� �����
'�ú�N� ��� �����
dRN�'�ú�N� ��� �����

ùHNLO� ���*LULúLPFLOHULQ�$OGÕ÷Õ� (÷LWLP� LOH�0HVOH÷L�$UDVÕQGDNL� øOLúNL�� øoLQ�%XODQÕN�h\HOLN�)RQNVL\RQX��

�
���
���
���
���
�

���� ����� ����� ����� ������
(÷LWLP�	�0HVOHN�øOLúNLVL�2UDQÕ

h\H
OLN�

'HU
HFH

VL

� *LULúLPFLOHULQ� DOGÕ÷Õ� H÷LWLP� LOH� PHVOH÷L� DUDVÕQGDNL� LOLúNL\H� J|UH�DUDúWÕUPD� NDSVDPÕQGDNL� LúOHWPHOHULQ� GLOVHO� GH÷LúNHQOHUH� J|UH� VHNW|UHO� ED]GD�GH÷HUOHQGLULOPHVL� 7DEOR� �¶GH� J|U�OPHNWHGLU��*LULúLPFLOHULQ� DOGÕ÷Õ� H÷LWLP� LOH�
�
��� *HUU\� 6(*$/�� 'DQ� %25*,$� DQG� -HUU\� 6&+2(1)(/'�� ³7KH� PRWLYDWLRQ� WR� EHFRPH� DQ�HQWUHSUHQHXU´�� ,QWHUQDWLRQDO� -RXUQDO� RI� (QWUHSUHQHXULDO� %HKDYLRXU	5HVHDUFK� 9RO�� ���1R�����������SS��������

��[LP
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PHVOH÷L�DUDVÕQGDNL� LOLúNL\H�J|UH�DUDúWÕUPD�NDSVDPÕQGDNL� LúOHWPHOHUGHQ�JHOHQ�NDUúÕOÕNODUÕQ�JUXSODQGÕUÕOPDVÕ�ùHNLO��¶GH�J|U�OPHNWHGLU���
7DEOR�����*LULúLPFLOHULQ� $OGÕ÷Õ� (÷LWLP� øOH� 0HVOH÷L� $UDVÕQGDNL�� øOLúNL\H�*|UH�6HNW|UOHULQ�'H÷HUOHQGLULOPHVL�

6HNW|U�$GODUÕ� dRN�'�ú�N� '�ú�N� 1RUPDO� <�NVHN� dRN�<�NVHN�
*ÕGD��øoNL��YH�7�W�Q�6DQD\L� ��� �� �� �� ���
'RNXPD��*L\LP�(ú\DVÕ��YH�'HUL�6DQD\L� ���� ��� ��� �� ���
2UPDQ�hU�QOHUL��YH�0RELO\D�6DQD\L� � �� �� �� ��
.LP\D��3HWURO��.|P�U��.DXoXN��YH�3ODVWLN�0DPXOOHUL�6DQD\L� � �� �� �� ��
7Dú�YH�7RSUD÷D�'D\DOÕ�6DQD\L� ��� �� ��� �� ��
0HWDO�$QD�6DQD\L� �� �� ��� �� ��
0HWDO�(ú\D��0DNLQH��YH�7HoKL]DW�6DQD\L� ��� �� �� �� ��
7RSODP� ���� ��� ���� ��� ����

ùHNLO����*LULúLPFLOHULQ�(÷LWLPL�LOH�0HVOHNOHUL�$UDVÕQGDNL�øOLúNL�

���

���

��

�����

�
��
���
���
���
���

���� ����� ����� ����� ������
(÷LWLP�	�0HVOHN�øOLúNLVL�2UDQÕ

øúOH
WPH

�6D
\ÕVÕ

� *|U�OG�÷�� JLEL� 'HQL]OL� VDQD\LVLQGH� EXOXQDQ� JLULúLPFLOHULQ��\DSWÕNODUÕ� Lú� LOH� DOGÕNODUÕ� H÷LWLP� DUDVÕQGDNL� LOLúNL� oRN� G�ú�N� RODUDN�EHOLUOHQPLúWLU��3L\DVD�NXUDOODUÕ� LoHULVLQGH�KDQJL�\DWÕUÕPÕQ�\DSÕODFD÷ÕQÕ��KDQJL�PDO� �UHWLOHFH÷LQL�� QH� NDGDU� �UHWLOHFH÷LQL� JLULúLPFL\H� |÷UHWPHN� P�PN�Q�GH÷LOGLU�� *LULúLPFL� NHQGLVL� DUDúWÕUDFDN� YH� ULVN� \�NOHQHFHNWLU�� � $VOÕQGD� KDOD�JHQo�LQVDQODU�DUDVÕQGD�JLULúLPFL�RODELOPHNWHQ�oRN�JLULúLPFL�RODUDN�GR÷XOGX÷X�KLVVL� EXOXQPDNWDGÕU�� %X� QHGHQOH� EX� \DQOÕú� G�ú�QFH\L� \RN� HWPHN� DPDFÕ\OD�JHQo� LQVDQODU�� |÷UHWLFLOHUGHQ� \D� GD� NDUL\HU� UHKEHU� X]PDQODUÕQGDQ� \DUGÕP�DOPDOÕGÕUODU����

��� 5RJHU� +(1'(5621�� 0DUW\Q� 52%(57621�� ³:KR� ZDQWV� WR� EH� DQ� HQWUHSUHQHXU"<RXQJ�DGXOW� DWWLWXGHV� WR� HQWUHSUHQHXUVKLS� DV� D� FDUHHU´��&DUHHU� 'HYHORSPHQW� ,QWHUQDWLRQDO� �����������SS���������
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E�� 2SWLPDO� (NRQRPLN� .DSDVLWH� .XOODQÕP� 2UDQÕQÕQ� %XODQÕN�'LOVHO�'H÷LúNHQOHUOH�'H÷HUOHQGLULOPHVL�
%LU� LúOHWPH�� LoLQGH� ELUoRN� SURVHVL� EDUÕQGÕUÕU�� %LU� LúOHWPHQLQ�NDSDVLWHVL��LúOHWPH�WDUDIÕQGDQ�ELULP�]DPDQGD�NDo�WDQH��U�Q�YH�KL]PHWLQ�RUWDN�ELU� |Oo�P� NXOODQDUDN�� G|QG�U�OG�÷�Q�� J|VWHUHUHN� oÕNWÕODUÕQÕQ� RUDQÕGÕU��.DSDVLWHQLQ�WDQÕPODQPDVÕ�NROD\��|Oo�OPHVL�]RUGXU��*HQHOOLNOH�SURVHVLQ�WHRULN�PDNVLPXP�NDSDVLWHVLQL�EHOLUOHPHN�P�PN�QG�U��EX��NÕVD�]DPDQ�SHUL\RGXQGD�LGHDO�NRúXOODU�DOWÕQGD��UHWLOHELOHFHN�HQ�\�NVHN�oÕNWÕGÕU��3ODQODPD�DPDoODUÕ�YH�\|QHWLP�NDUDUODUÕ� LoLQ��SURVHVLQ�HWNLQ�NDSDVLWHVLQL�ELOPHN�ROGXNoD�\DUDUOÕGÕU��(WNLQ� NDSDVLWH\L� |OoPHN� LoLQ�� SURVHV� KDNNÕQGD� ELOJL\H� YH� YDURODQ� GXUXPXQ�GLNNDWOLFH�DQDOL]LQH�LKWL\Do�YDUGÕU����
2SWLPDO� HNRQRPLN� NDSDVLWH� NXOODQÕP� RUDQÕ� LoLQ� GLOVHO� GH÷LúNHQOHU�7DEOR��¶GH��ROGXNoD�\�NVHN��oRN�\�NVHN��\�NVHN��QRUPDO��G�ú�N��oRN�G�ú�N��ROGXNoD�G�ú�N��EHOLUWLOPHNWH�YH�EX�GH÷LúNHQH�DLW�EXODQÕN��\HOLN� IRQNVL\RQX�ùHNLO��¶GH�J|VWHULOPHNWHGLU��
7DEOR�����2SWLPDO� (NRQRPLN� .DSDVLWH� .XOODQÕP� 2UDQÕ� øoLQ� 'LOVHO�� 'H÷LúNHQOHU�

2SWLPDO�(NRQRPLN�.DSDVLWH�.XOODQÕP�2UDQÕ�øoLQ�'LOVHO�'H÷LúNHQOHU�
2SWLPDO�(NRQRPLN�.DSDVLWH�.XOODQÕP�2UDQÕ�����

h\HOLN�)RQNVL\RQX�> @���P
2OGXNoD�<�NVHN� ���� ��
dRN�<�NVHN� ��� �����
<�NVHN� ��� �����
1RUPDO� ��� �����
'�ú�N� ��� �����
dRN�'�ú�N� ��� �����
2OGXNoD�'�ú�N� ���� �����

ùHNLO������2SWLPDO�(NRQRPLN�.DSDVLWH�.XOODQÕP�2UDQÕ� øoLQ�%XODQÕN�� h\HOLN�)RQNVL\RQX�

�
���
���
���
���
�

���� ����� ����� ����� ����� ����� ������
2SW��(N��.DSDVLWH�.XOODQÕP�2UDQÕ
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2SWLPDO� HNRQRPLN� NDSDVLWH� NXOODQÕP� RUDQÕQD� J|UH� DUDúWÕUPD�NDSVDPÕQGDNL� LúOHWPHOHULQ� GLOVHO� GH÷LúNHQOHUH� J|UH� VHNW|UHO� ED]GD�GH÷HUOHQGLULOPHVL� 7DEOR� �¶GH� J|U�OPHNWHGLU�� 2SWLPDO� HNRQRPLN� NDSDVLWH�NXOODQÕP�RUDQÕ�LoLQ��DUDúWÕUPD�NDSVDPÕQGDNL�LúOHWPHOHUGHQ�JHOHQ�NDUúÕOÕNODUÕQ�JUXSODQGÕUÕOPDVÕ�ùHNLO��¶GH�J|U�OPHNWHGLU��
7DEOR�����2SWLPDO� (NRQRPLN� .DSDVLWH� .XOODQÕP� 2UDQÕQD� *|UH�� 6HNW|UOHULQ�'H÷HUOHQGLULOPHVL�

6HNW|U�$GODUÕ� 2OGXNoD'�ú�N� dRN�'�ú�N� '�ú�N� 1RUPDO� <�NVHN� dRN�<�NVHN� 2OGXNoD<�NVHN�
*ÕGD��øoNL�YH��7�W�Q�6DQD\L� � �� ��� �� �� �� ��
'RNXPD��*L\LP��(ú\DVÕ�YH�'HUL�6DQD\L� ��� ��� ��� ��� ��� ��� ����
2UPDQ�hU�QOHUL�YH��0RELO\D�6DQD\L� � �� �� �� �� �� ��
.LP\D��3HWURO��.|P�U��.DXoXN�YH�3ODVWLN�0DPXOOHUL�6DQD\L�

� �� �� �� �� �� ��

7Dú�YH�7RSUD÷D��'D\DOÕ�6DQD\L� � �� �� �� �� �� ��
0HWDO�$QD�6DQD\L� �� �� �� �� �� �� ��
0HWDO�(ú\D��0DNLQD�YH�7HoKL]DW�6DQD\L� ��� �� �� �� �� �� ��
7RSODP� ��� ��� ��� ��� ��� ��� ����

ùHNLO����2SWLPDO�(NRQRPLN�.DSDVLWH�.XOODQÕP�2UDQÕ�
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���� ����� ����� ����� ����� ����� ������
2SW�(N�.DSDVLWH�.XOODQÕP�2UDQÕ

øúOH
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� *|U�OG�÷�� JLEL� LúOHWPHOHULQ�� RSWLPDO� HNRQRPLN� NDSDVLWH� NXOODQÕP�RUDQÕQÕ� ³ROGXNoD� \�NVHN´ RODUDN� GH÷HUOHQGLUPHN� P�PN�QG�U�� %X� GXUXP�'HQL]OL� øPDODW� 6DQD\LQGH� IDDOL\HW� J|VWHUHQ� LúOHWPHOHULQ� oR÷XQOX÷XQXQ��ND\QDNODUÕQÕ� HWNLQ� ELU� úHNLOGH� NXOODQGÕ÷ÕQÕQ� J|VWHUJHVLGLU��%DúND� ELU� GH\LúOH�EX� LúOHWPHOHU�� Lo� YH� GÕú� SD]DUGD� WDOHS� \HWHUVL]OL÷L�� PDOL� LPNDQVÕ]OÕNODU��oDOÕúDQODU�LOH�LOJLOL�PHVHOHOHU��\HUOL�YH�LWKDO�KDPPDGGH�\HWHUVL]OL÷L��PHYVLPOLN�oDOÕúPD� YH\D� HQHUML� \HWHUVL]OL÷L� JLEL� HNRQRPLN� NDSDVLWH� LOH� oDOÕúDPDPD�QHGHQOHUL� LOH�NDUúÕ�NDUúÕ\D�GH÷LOGLUOHU��%X�GXUXPXQ�GHYDPÕ� LoLQ��NDSDVLWHQLQ�VDSWDQPDVÕ�DúDPDVÕQGD�VD÷ODP�YHULOHUH�GD\DQDQ��FLGGL�DQDOL]OHU�\DSÕOPDOÕGÕU��d�QN��NDSDVLWHQLQ�\DQOÕú�KHVDSODQPDVÕ��UHWLPGH�FLGGL�GXUDNODPDODUD��LúOHULQ�\Õ÷ÕOPDVÕQD� \RO� DoDELOLU�� �2SWLPDO� HNRQRPLN� NDSDVLWH� NXOODQÕP�RUDQÕ� G�ú�N�
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LúOHWPHOHU� LVH�� RSWLPDO� HNRQRPLN� NDSDVLWH� LOH� oDOÕúDPDPD� QHGHQOHULQL�EHOLUOHPHOL�YH�EXQXQ�LoLQ�G�]HOWLFL�WHGELUOHU�DOPDOÕGÕUODU����
F���<DSÕODQ� $UDúWÕUPD� YH� *HOLúWLUPH�$U�*H�� )DDOL\HWOHUL�� 2UDQÕQÕQ�%XODQÕN�'LOVHO�'H÷LúNHQOHUOH�'H÷HUOHQGLULOPHVL�
<HQLOLN�JHUHNWLUHQ�UHNDEHWoL�ELU�RUWDPGD�$U�*H��VWUDWHMLN�EDúDUÕ�LoLQ�NULWLN� ELU� EHOLUOH\LFLGLU�� øúOHWPHOHULQ� oDOÕúPD� V�UHoOHULQGHQ� ELUL� RODQ� $U�*H�oDOÕúPDODUÕ���U�Q��\HQLOLN�YH\D�DUWDQ�ELOJL\H�\|QHOLN�RUJDQL]H�HGLOPLú�oDEDODU�RODUDN� HOH� DOÕQDELOLU�� $U�*H�� W�P� LúOHWPH� IRQNVL\RQODUÕQÕQ� HNRQRPLN� DoÕGDQ�YH� ELOLPVHO� \|QWHPOHUOH� LQFHOHQPHVLQL� LoHULU�� %X� IDDOL\HWOHULQ� W�P�� YH� EX�\ROOD� HOGH� HGLOHQ� VRQXoODU� LúOHWPHOHUGH� \HQL� �U�Q� YH� �UHWLP� V�UHoOHULQLQ�RUWD\D�oÕNDUÕOPDVÕQD�\|QHOLN�VLVWHPOL�YH�\DUDWÕFÕ�oDOÕúPDODU� WRSOXOX÷X�RODUDN�GD� G�ú�Q�OHELOLU����$U�*H¶\H� \DWÕUÕP� NDUDUÕ�� JHQHOOLNOH� SD]DUGD� ELU� ILUPDQÕQ�UHNDEHWoL� NRQXPX� �]HULQGH� J�oO�� ELU� HWNL\H� VDKLSWLU�� .ÕVDFD� $U�*H�SHUIRUPDQV� |Oo�POHUL� YH� VD\ÕODELOLUOLOL÷L�� VWUDWHMLN� X\JXODPDODUÕ� LoLQ� |QHPOL�ELU�NRQXGXU�����
*HUoHNOHúWLULOHQ� $U�*H� )DDOL\HWOHUL� LoLQ� 'LOVHO� 'H÷LúNHQOHU� 7DEOR��¶GD��oRN�\�NVHN��\�NVHN��QRUPDO��G�ú�N��oRN�G�ú�N��EHOLUWLOPHNWHGLU�YH�EX�GH÷LúNHQH�DLW�EXODQÕN��\HOLN�IRQNVL\RQX�ùHNLO��¶GH�J|VWHULOPHNWHGLU��
7DEOR����*HUoHNOHúWLULOHQ�$U�*H�)DDOL\HWOHUL�LoLQ�'LOVHO�'H÷LúNHQOHU�

*HUoHNOHúWLULOHQ�$U�*H�)DDOL\HWOHUL�LoLQ�'LOVHO�'H÷LúNHQOHU� *HUoHNOHúWLULOHQ�$U�*H�)DDOL\HWOHUL�LoLQ�2UDQ����� h\HOLN�'HUHFHVL�> @���P
dRN�<�NVHN� ���� �����
<�NVHN� ��� �����
1RUPDO� ��� �����
'�ú�N� ��� �����
dRN�'�ú�N� ��� �����

ùHNLO�����*HUoHNOHúWLULOHQ� $U�*H� )DDOL\HWOHUL� øoLQ� %XODQÕN� h\HOLN�� )RQNVL\RQX�

�
���
���
���
���
�

���� ����� ����� ����� ������
�$U�*H�dDOÕúPDODUÕ�2UDQÕ
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��� øUIDQ� (578ö58/�� ³'HQL]OL� øPDODW� 6DQD\LQGH� 9HULPOLOLN� YH� $U�*H� )DDOL\HWOHUL´�� (NLQ�.LWDEHYL��������%XUVD��V������� +HPDQWKD� 6�%�� +(5$7+��:D\QH� *�� %5(06(5�� ³5HDO�RSWLRQ� YDOXDWLRQ� RI� UHVHDUFK� DQG�GHYHORSPHQW� LQYHVWPHQWV� ,PSOLFDWLRQV� IRU� SHUIRUPDQFH� PHDVXUHPHQW´�� 0DQDJHULDO�$XGLWLQJ�-RXUQDO� 9RO������1R�����������SS��������
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*HUoHNOHúWLULOHQ� $U�*H� IDDOL\HWOHULQH� J|UH� DUDúWÕUPD� NDSVDPÕQGDNL�LúOHWPHOHULQ� GLOVHO� GH÷LúNHQOHUH� J|UH� VHNW|UHO� ED]GD� GH÷HUOHQGLULOPHVL�7DEOR��¶GH� J|U�OPHNWHGLU�� $U�*H� IDDOL\HWOHUL� LoLQ�� DUDúWÕUPD� NDSVDPÕQGDNL�LúOHWPHOHUGHQ�JHOHQ�NDUúÕOÕNODUÕQ�JUXSODQGÕUÕOPDVÕ�ùHNLO��¶GD�J|U�OPHNWHGLU��
7DEOR�����*HUoHNOHúWLULOHQ� $U�*H� )DDOL\HWOHULQH� *|UH� 6HNW|UOHULQ�� 'H÷HUOHQGLULOPHVL�

6HNW|U�$GODUÕ� dRN�'�ú�N� '�ú�N 1RUPDO <�NVHN dRN�<�NVHN�
*ÕGD��øoNL�YH�7�W�Q�6DQD\L� �� ��� ��� �� ��
'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL�6DQD\L� ��� ���� ���� �� ��
2UPDQ�hU�QOHUL�YH�0RELO\D�6DQD\L� �� �� �� �� ��
.LP\D��3HWURO��.|P�U��.DXoXN�YH�3ODVWLN�0DPXOOHUL�6DQD\L� � �� ��� �� ��
7Dú�YH�7RSUD÷D�'D\DOÕ�6DQD\L� �� ��� ��� �� ��
0HWDO�$QD�6DQD\L� �� ��� ��� �� ��
0HWDO�(ú\D��0DNLQD�YH�7HoKL]DW�6DQD\L� �� ��� ��� �� ��
7RSODP� ��� ���� ���� �� ��

ùHNLO����<DSÕODQ�$U�*H�dDOÕúPDODUÕQÕQ�2UDQÕ��
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$U�*H�dDOÕúPDODUÕ�2UDQÕ
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�
*|U�OG�÷�� JLEL� 'HQL]OL� øPDODW� 6DQD\LQGH� JHUoHNOHúWLULOHQ� $U�*H�IDDOL\HWOHULQLQ� oR÷X� QRUPDO� VHYL\HGHGLU�� <DSÕODQ� oDOÕúPDODUÕQ� ³QRUPDO´�VHYL\HGH� ROGX÷X�� oDOÕúPDODUÕQ� \HWHUOLOL÷LQL� J|VWHUPHPHNWHGLU�� 'DKD� \R÷XQ�UHNDEHWLQ� \DúDQGÕ÷Õ� ELU� oHYUHGH� $U�*H�� � VWUDWHMLN� ELU� NRQXGXU�� *HOLúHQ�G�Q\DGD� JHOLúHELOPHN�� WDNOLW� LOH�� HVNL\HQ� WHNQRORMLOHUL� VDWÕQ� DOPDNOD� GH÷LO��GLUHNW� RODUDN� WHNQRORML� SD]DUÕQD� JLUPHNOH� RODQDNOÕGÕU�� %XQXQ� LoLQ� GH�$U�*H�LúOHYLQL�\|QOHQGLUHELOHFHN�X]PDQ�YH�WHNQLN�NDGUR\D�LKWL\Do�YDUGÕU��
������%XODQÕN� 0D[�0LQ� <DNODúÕPÕ� LOH� (Q� ø\L� 6HNW|U�Q�� %HOLUOHQPHVL�
'HQL]OL�øPDODW�6DQD\LQGH�IDDOL\HW�J|VWHUHQ�YH�EX�oDOÕúPD�LoLQ�VHoLOHQ�LúOHWPHOHU�� EHOLUOHQHQ� ED]Õ� |Oo�WOHUH� VDKLS� ROXS� ROPDGÕNODUÕQD� J|UH�GH÷HUOHQGLUPH\H� DOÕQPÕúWÕU�� %X� |Oo�WOHU�� LúOHWPH� \HWNLOLOHULQLQ� J|U�úOHUL�GLNNDWH� DOÕQDUDN� EHOLUOHQPLúWLU�� %X� GH÷HUOHQGLUPH� LOH�� 'HQL]OL� øPDODW�6DQD\LQGH� IDDOL\HW� J|VWHUHQ� HQ� L\L� VHNW|U�Q� EHOLUOHQPHVL� DPDoODQPÕúWÕU�� %X�GH÷HUOHQGLUPH�LoLQ�EXODQÕN�PD[�PLQ�LúOHPFLVL�NXOODQÕOPÕúWÕU��
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0D[�PLQ�LúOHPFLVL�LOH�DQDOL]H�DOÕQDQ�LúOHWPHOHUGH�DUDQDFDN�|Oo�WOHU��
x )DVRQ��UHWLP��
x $UDúWÕUPD�*HOLúWLUPH�GHSDUWPDQÕ��
x hQLYHUVLWH�6DQD\L�øúELUOL÷L��
x øKUDFDW�IDDOL\HWOHULGLU��

%X� G|UW� |Oo�W�Q�� DQDOL]H� DOÕQPD� QHGHQOHUL� NÕVDFD� DoÕNODQDFDN�ROXQXUVD��
)DVRQ� �UHWLP� ELOLQGL÷L� JLEL� KDPPDGGHOHULQ� LúYHUHQ� WDUDIÕQGDQ�VD÷ODQGÕ÷Õ� SDUoD� EDúÕQD� �FUHWOH� \DSÕODQ� �UHWLPGLU�� %DúND� ELU��GH\LúOH� DúNDODUÕQÕQ�KDPPDGGH�YH�PDO]HPHVLQL�NXOODQDUDN�RQODU�DGÕQD�\DSÕODQ��UHWLPGLU�� )DVRQ� �UHWLP� \|QHWLPL�� �ELU� ILUPDVÕQÕQ� GÕúDUÕ\D� IDVRQ� �UHWLP�\DSPDVÕ�YH\D�GÕúDUÕ\D�NHQGLVL�LoLQ�IDVRQ��UHWLP�\DSWÕUPDVÕ���UHWLP�\DSDQ�W�P�VHNW|UOHUGH��YHULPOLOLN�YH�NDUOÕOÕN�VD÷ODPD\Õ�KHGHIOHU��g]HOOLNOH�XOXVODU�DUDVÕ��UHWLP�D÷ODUÕQÕQ�KÕ]OD�JHOLúWL÷L�J�Q�P�]�G�Q\DVÕQGD��EHOLUOH\LFL� IRUP�� IDVRQ��UHWLPGLU��%X��UHWLP�ELoLPLQGH��VWDQGDUW��U�QOHULQ�E�\�N�SHUDNHQGH�VDWÕFÕODUÕ��QLKDL��U�Q��\HUHO��UHWLFLGHQ�VDWÕQ�DOPD\D�GD\DOÕ�N�UHVHO��UHWLP�D÷ODUÕ�úHNOLQGH�|UJ�WOHQPLúWLU��0DUND� WHPHOOL��UHWLP�\DSDQ�E�\�N�úLUNHWOHU� LVH� WDúHURQD�\DUÕ�PDPXO�PDOÕ� WHVOLP� HGHU� YH� QLKDL� �U�Q�� JHUL� DOÕUODU�� )DVRQ� �UHWLPLQ�� �UHWLP�\|QHWLPLQGH� |QHPOL� ELU� NRQX� RODUDN� NDUúÕPÕ]D� oÕNPDVÕ� QHGHQL\OH�� 'HQL]OL�øPDODW�6DQD\LQGH�HQ�L\L�VHNW|U��EHOLUOHPHGH�ELU�IDNW|U�RODUDN�VHoLOPLúWLU��
$UDúWÕUPD�*HOLúWLUPH� GHSDUWPDQÕQ� YDUOÕ÷Õ�� ELU� VLVWHP� LoHULVLQGH�V�UHNOL� JHOLúPH\L� VD÷OD\DQ� ELOLP� WHPHOLQH� GD\DOÕ� IDDOL\HWOHULQ� \DSÕOGÕ÷ÕQÕQ�NDQÕWÕGÕU�� *HOLúHQ� G�Q\DGD� WHNQRORML� \HWHQH÷LQL�� WHNQRORML� WUDQVIHUL� \ROX\OD�JHOLúWLUPHN� ELU� QRNWD\D� NDGDU� P�PN�Q� RODELOPHNWHGLU�� %X� QHGHQOH� $U�*H�oDOÕúPDODUÕ��XOXVODUDUDVÕ�UHNDEHW�HGHELOLUOL÷LQ�VD÷ODQDELOPHVL�LoLQ�JHUHNOL�RODQ�|]J�Q� WHNQRORML� �UHWLOPHVL� EDNÕPÕQGDQ� HQ� |QHPOL� HWNLQOLN� ROPDNWDGÕU��)LUPDODU� LoLQ� VDKLS� ROXQDQ� �NQRZ�KRZ��� WHNQRORMLN� DOW\DSÕ� YH� X\JXODQDQ�NDOLWH�DQOD\ÕúÕ����U�QOHULQ�WDVDUODQÕS��JHOLúWLULOHUHN��UHWLOPHVLQGH�|QHPOL�ELU�URO�R\QDPÕúWÕU���

� hQLYHUVLWH�6DQD\L� øúELUOL÷L� LOH� �QLYHUVLWHOHULQ� DUDúWÕUPD� JHOLúWLUPH�IDDOL\HWOHULQGH�|QF��ROPDODUÕ�GLNNDWH�DOÕQDUDN���QLYHUVLWH�NDPX�YH�|]HO�VHNW|U�RUWDN� $U�*H� JLULúLPOHULQLQ� |]HQGLULOPHVL� YH� GHVWHNOHQPHVL� ROJXVX� ROGXNoD�|QHPOLGLU�� d�QN�� DUDúWÕUPD� YH� JHOLúWLUPH� NXUXPODUÕ� DUDVÕQGD� �QLYHUVLWHOHU�|]HO�ELU�\HU� WXWPDNWDGÕU�YH�PHYFXW�$U�*H�IDDOL\HWOHULQLQ�|QHPOL�ELU�E|O�P���QLYHUVLWHOHU� WDUDIÕQGDQ� JHUoHNOHúWLULOPHNWHGLU�� 6DQD\LQLQ� LKWL\DFÕ� RODQ�DUDúWÕUPD�JHOLúWLUPH� IDDOL\HWLQGH� �QLYHUVLWH�VDQD\L� LúELUOL÷LQLQ� PDNVLPXP�VHYL\H\H�oÕNDUÕOPDVÕ�LúOHWPHOHULQ�YHULPOLOL÷LQL�PXWODND�DUWWÕUDFDNWÕU��
øKUDFDW� IDDOL\HWOHUL�� \DQL� �ONHPL]GH� �UHWLOHQ� PDO� YH\D� KL]PHWLQ�\XUWGÕúÕQGDNL� ILUPDODUD� VDWÕOPDVÕQÕ� JHUHNWLULU�� øKUDFDWOD� ELUOLNWH� ILUPDQÕQ�XOXVODUDUDVÕ� HQWHJUDV\RQX� VD÷ODQÕU�� � \HQL� RUWDNODU� YH� LúELUOLNOHUL� ND]DQÕOÕU��E�\�PH� VD÷ODQÕU�� NDUOÕOÕN� DUWDU�� %XQXQOD� ELUOLNWH� ILUPDODUÕQ� ROXúWXUGXNODUÕ�NDOLWH�J�YHQFH�VLVWHPL�YH�EXQXQOD�HOGH�HWWLNOHUL� VHUWLILNDODU���U�QOHULQ�GL÷HU��ONHOHUH�JLUPHVLQGH�SDVDSRUW�J|UHYL�J|U�U��E|\OHFH�P�úWHUL�WDWPLQL�GH�DUWDU��
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%X� oDEDODUÕQ� J�oO�NOHUL� YH� KÕ]Õ�� LúOHWPHOHULQ� WRSODP� VDWÕúÕQGDNL� LKUDFDW�PLNWDUODUÕQD�J|UH�GH÷LúLU��
%DKVHGLOHQ�EX�G|UW�NULWHUH�X\DQ� LúOHWPHOHULQ�VD\ÕVÕQÕQ��KHU�VHNW|U�Q�LoLQ�WRSODP�LúOHWPH�VD\ÕVÕQD�RUDQÕ�7DEOR��¶GH�YHULOPLúWLU����
7DEOR�����%HOLUOHQHQ�.ULWHUOHUL�8\JXOD\DQ�)LUPDODUÕQ�+HU�6HNW|UGHNL�� 7RSODP�)LUPD�6D\ÕVÕQD�2UDQÕ�

� )DVRQ�hUHWLP� $U�*H�'HSDUWPDQÕ� hQLYHUVLWH�	6DQD\L� øKUDFDW�
*ÕGD��øoNL�YH�7�W�Q�6DQD\L� ����� ����� ����� �����
'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL�6DQD\L� �������� ������� ������ ��������
2UPDQ�hU�QOHUL�YH�0RELO\D�6DQD\L� ���� ���� ���� ����
.LP\D��3HWURO��.|P�U��.DXoXN�YH�3ODVWLN�0DPXOOHUL�6DQD\L� ����� ����� ����� �����
7Dú�YH�7RSUD÷D�'D\DOÕ�6DQD\L� ����� ����� ����� ������
0HWDO�$QD�6DQD\L� ������ ����� ����� �����
0HWDO�(ú\D��0DNLQD�YH�7HoKL]DW�6DQD\L� ������ ����� ����� ������

%XODQÕN�PD[�PLQ�\DNODúÕPÕQÕQ�X\JXODQDELOPHVL� LoLQ�KHU� VHNW|UGHNL�|Oo�WOHU�QRUPDOL]H�HGLOPLúWLU������ �����JLEL«��+HU�VHNW|U�LoLQ�EX�QRUPDOL]H�HGLOPLú�GH÷HUOHU�7DEOR��¶GD�J|U�OPHNWHGLU����
7DEOR�����+HU� 6HNW|U� øoLQ� %HOLUOHQHQ� .ULWHUOHULQ� 1RUPDOL]H� (GLOPLú�� 'H÷HUOHUL�� � � �

6HNW|UOHU� )DVRQ�hUHWLP� $U�*H�'HSDUWPDQÕ� hQLYHUVLWH	�6DQD\L� øKUDFDW�
*ÕGD��øoNL�YH�7�W�Q�6DQD\L� ����� ����� ����� �����
'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL�6DQD\L� ����� ����� ����� �����
2UPDQ�hU�QOHUL�YH�0RELO\D�6DQD\L� ����� ����� ����� �����
.LP\D��3HWURO��.|P�U��.DXoXN�YH�3ODVWLN�0DPXOOHUL�6DQD\L� ����� ����� ����� �����
7Dú�YH�7RSUD÷D�'D\DOÕ�6DQD\L� ����� ����� ����� �����
0HWDO�$QD�6DQD\L� ����� ����� ����� �����
0HWDO�(ú\D��0DNLQD�YH�7HoKL]DW�6DQD\L� ����� ����� ����� �����
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7DEOR������1RUPDOL]H� (GLOPLú� 9HULOHUH� 0LQ� øúOHPFLVLQLQ�� 8\JXODQPDVÕ�
6HNW|UOHU� 0LQ�
*ÕGD��øoNL�YH�7�W�Q�6DQD\L� �����
'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL�6DQD\L� �����
2UPDQ�hU�QOHUL�YH�0RELO\D�6DQD\L� �����
.LP\D��3HWURO��.|P�U��.DXoXN�YH�3ODVWLN�0DPXOOHUL�6DQD\L� �����
7Dú�YH�7RSUD÷D�'D\DOÕ�6DQD\L� �����
0HWDO�$QD�6DQD\L� �����
0HWDO�(ú\D��0DNLQD�YH�7HoKL]DW�6DQD\L� �����

7DEOR� ��¶GD� J|U�OG�÷�� JLEL� QRUPDOL]H� HGLOPLú� GH÷HUOHULQ� |QFHOLNOH�PLQLPXPX�DOÕQPÕú��GDKD�VRQUD�HOGH�HGLOHQ�EX�GH÷HUOHULQ�PDNVLPXPX��PD[��VHoLOPLúWLU�� %DúND� ELU� GH\LúOH� HQ� N|W�� GXUXPODU� DUDVÕQGDQ� HQ� L\L� GXUXP�EHOLUOHQPLúWLU�� 0D[�PLQ� \DNODúÕPÕ� X\JXODQGÕNWDQ� VRQUD�� 7Dú� YH� 7RSUD÷D�'D\DOÕ�6DQD\L��HQ�L\L�VHNW|U�RODUDN�J|U�OP�úW�U���'HQL]OL�LOL��'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL�6DQD\LQGH�ROGXNoD�JHOLúPLú� LNHQ�� VHNW|U��G�ú�N�G|YL]�NXUX��DUWDQ� LWKDODW� YH� dLQ� IDNW|U�� ]RUODPDNWDGÕU�� %X� QHGHQOH� \HQL� VHNW|U�DUD\ÕúODUÕQÕQ�EDúODGÕ÷Õ�LOGH��PHUPHUFLOLN�J|]GH�VHNW|U�KDOLQH�JHOPHNWHGLU��7Dú�YH� 7RSUD÷D� GD\DOÕ� VDQD\L� VHNW|U�Q�Q� JHOLúPHVLQGH�� 'HQL]OL� YH� \DNÕQ�oHYUHVLQGH�ERO�PLNWDUGD�EXOXQDQ�PHUPHU�YH�WUDYHUWHQ�\DWDNODUÕ�GD�E�\�N�URO�R\QDPDNWDGÕU�� %X� QHGHQOH� PHUPHU� UH]HUYL� \|Q�QGHQ� 'HQL]OL�� 7�UNL\H¶GH�LNLQFL� VÕUDGD�\HU� DOPDNWD��PHUPHUFLOLN� IDDOL\HWOHUL� WHNVWLOGHQ� VRQUD� DOWHUQDWLI�ELU�\DWÕUÕP�KDOLQH�JHOPHNWHGLU����

��� 6218d�
hUHWLP� LúOHWPHOHULQGH� RUJDQL]DV\RQ� \DSÕODUÕQÕQ� \HQLGHQ� J|]GHQ�JHoLULOLS��UHWLP�YHULPOLOL÷LQLQ�YH�VLVWHP�SHUIRUPDQVÕQÕQ�DUWWÕUÕOPDVÕ�YH��UHWLP�ND\QDNODUÕQÕQ� GDKD� HNRQRPLN� ELU� ELoLPGH� NXOODQÕOPDVÕ�� |]HOOLNOH� NUL]�úDUWODUÕQGD�YH�\R÷XQ� UHNDEHW�NRúXOODUÕQGD�GDKD�GD�|QHP�DU]� HWPHNWHGLU��%X�oDOÕúPDGD�� EHOLUOHQHQ� ED]Õ� NDUDNWHULVWLNOHU� LoLQ� EXODQÕN� N�PH� DOJÕODPDVÕ��DUDúWÕUPD� NDSVDPÕQGDNL� LúOHWPHOHULQ� PHYFXW� GXUXPODUÕQÕ� YH� HQ� L\L�NDUDNWHULVWLNOHUH� VDKLS� HQG�VWUL\L� RUWD\D� oÕNDUPDN� YH� EXQGDQ� VRQUDNL�oDOÕúPDODUD�WHPHO�ROXúWXUPDN�LoLQ�NXOODQÕOPÕúWÕU��.HVNLQ�N�PHOHUGHNL�VR÷XN�VÕFDN�� KÕ]OÕ�\DYDú�� D\GÕQOÕN�NDUDQOÕN� JLEL� LNLOL� GH÷LúNHQOHU�� EXODQÕN� N�PH�WHRULVL� \DUGÕPÕ\OD� ELUD]� VR÷XN�� ELUD]� VÕFDN�� ELUD]� NDUDQOÕN� JLEL� HVQHN�QLWHOH\LFLOHUOH� \XPXúDWÕODUDN� JHUoHN� G�Q\D\D� EHQ]HWLOPH\H� oDOÕúÕOPÕúWÕU��%DúND� ELU� GH\LúOH�� GLOVHO� GH÷LúNHQOHU�QLWHOH\LFLOHU� RODUDN� WDQÕPODQDELOHQ�³X\JXQ��oRN�X\JXQ�GH÷LO��\�NVHN��ELUD]�\�NVHN��ID]OD��oRN�ID]OD´�JLEL�J�QO�N�\DúDQWÕPÕ]GD�VÕNoD�NXOODQGÕ÷ÕPÕ]�NHOLPHOHU�GR÷UXOWXVXQGD�HVQHN�ELU�GHQHWLP�PHNDQL]PDVÕ�JHOLúWLULOHUHN�GH÷HUOHQGLUPH�\DSÕOPD\D�oDOÕúÕOPÕúWÕU����
%XQD� J|UH� PHYFXW� GXUXP� GH÷HUOHQGLULOPHVLQGH� 'HQL]OL� øPDODW�VDQD\LQGH� IDDOL\HW� J|VWHUHQ� LúOHWPHOHUGHNL� JLULúLPFLOHULQ� DOGÕNODUÕ� H÷LWLP� LOH�PHVOHNOHUL� DUDVÕQGDNL� LOLúNLQLQ� ROGXNoD� G�ú�N� RSWLPDO� HNRQRPLN� NDSDVLWH�

�
��� ³'HQL]OL¶GH� PHUPHU� WHNVWLOH� DOWHUQDWLI� ROGX´� KWWS���ZZZ�E\HJP�JRY�WU�\D\LQODULPL]��$1$'2/81816(6,�����$1'���KWP��6RQ�(ULúLP�7DULKL�������������
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NXOODQÕP� RUDQÕQÕQ� ROGXNoD� \�NVHN� \DSÕODQ� $U�*H� oDOÕúPDODUÕQÕQ� QRUPDO�ROGX÷X� EHOLUOHQPLúWLU�� � %X� QRNWDGDQ� VRQUD� 'HQL]OL� 6DQD\LQGHNL� YH\D� D\QÕ�VHNW|UGHNL�KHUKDQJL�ELU�LúOHWPH��EX�GH÷HUOHUH�J|UH�\HULQL�EHOLUOH\HELOPHN�LoLQ�NHQGLQL� GL÷HUOHUL\OH� NDUúÕODúWÕUDELOPHNWHGLU�� 'DKD� VRQUD� 'HQL]OL� øPDODW�6DQD\LQGHNL� HQ� L\L� VHNW|U�Q� EHOLUOHQHELOPHVL� LoLQ� PD[�PLQ� \DNODúÕPÕ�X\JXODQPÕú� YH� EXQXQ� VRQXFXQGD� 7Dú� YH� 7RSUD÷D� 'D\DOÕ� 6DQD\L� EHOLUOHQHQ�NULWHUOHUH�J|UH� HQ� L\L� VHNW|U�RODUDN�EXOXQPXúWXU��'RNXPD��*L\LP�(ú\DVÕ�YH�'HUL� 6DQD\LQGHNL� LúOHWPH� VD\ÕVÕ�� W�P� VHNW|UOHUGHQ� GDKD� ID]OD� ROPDVÕQD�UD÷PHQ�� EX� VHNW|U�� ]RUOD\DQ� úDUWODU�� VDQD\L\L� DOWHUQDWLI� VHNW|UOHUH�\|QHOWPLúWLU�� %X� GXUXP� 'HQL]OL� LOL� YH� oHYUHVLQGH� ERO� PLNWDUGD� EXOXQXQ�PHUPHU� YH� WUDYHUWHQ� \DWDNODUÕ� QHGHQL\OH�� PHUPHUFLOLN� IDDOL\HWOHULQLQ�WHNVWLOGHQ� VRQUD� DOWHUQDWLI� ELU� \DWÕUÕP�KDOLQH� JHOGL÷LQLQ�ELU� NDQÕWÕGÕU��%XUDGD�GLNNDW� HGLOPHVL� JHUHNHQ�|QHPOL�ELU� QRNWD�� EX� oDOÕúPDGD�NXOODQÕODQ� IDNW|UOHU�YH� |Oo�WOHU�� LúOHWPHOHULQ� PHYFXW� GXUXPXQ� EHOLUOHQHELOPHVL� LoLQ� DUDúWÕUPDFÕ�WDUDIÕQGDQ� EHOLUOHQPLúWLU�� )DUNOÕ� IDNW|U� YH� |Oo�WOHU� GLNNDWH� DOÕQDUDN� GD�LúOHWPHOHULQ�PHYFXW�GXUXPX�YH�HQ� L\L�VHNW|U�EHOLUOHQHELOPHNWHGLU��%DúND�ELU�GH\LúOH� EX� oDOÕúPD� LoLQ� VHoLOHQ� EX� IDNW|U� YH� |Oo�WOHU�� JHQHO� SHUIRUPDQV�GH÷HUOHQGLUPHGH�VDGHFH�ELU�SDUoDGÕU����
7�P� EX� oDOÕúPDODUGDQ� VRQXFXQGD� 'HQL]OL� øPDODW� 6DQD\L� LoLQ� ED]Õ�o|]�P� |QHULOHUL� JHOLúWLULOPLúWLU�� 6DQD\LQLQ� JHOLúWLULOHELOPHVL� LoLQ� IDDOL\HWOHU�GDKD�YHULPOL�KDOH�JHWLULOPHOLGLU��*�Q�P�]�G�Q\DVÕQGD�UHNDEHWLQ�DUWDQ�EDVNÕVÕ�LOH� EDúD� oÕNDELOPHN� YH� UDNLSOHUH� NDUúÕ� D\DNWD� GXUDELOPHN� LoLQ� �U�Q�JHOLúWLUPHOHUL� VD÷ODQPDOÕ�� EXQXQ� LoLQ� GH� \HQL� $U�*H� GHSDUWPDQODUÕQD� \HU�YHULOPHOLGLU�� *HUHNWL÷L� ]DPDQ� �QLYHUVLWH� YH� VDQD\L� LúELUOL÷L� NROD\OÕNOD�VD÷ODQDELOPHOLGLU�� $\UÕFD� oDOÕúDQODUÕQ� PRWLYDV\RQXQD�� LúJ�F�� H÷LWLPL� YH�VHUPD\H�\DWÕUÕPODUÕQD�|QHP�YHULOPHOLGLU��7HNQRORML\H�X\XP�VD÷OD\DELOHQ�YH�PRGHUQ�\|QHWLP�ELOLPL�X\JXODPDODUÕQD�\DWNÕQ�\|QHWLFLOHU�\HWLúWLULOPHOLGLU���
'L÷HU�WDUDIWDQ�VDQD\L�HQYDQWHU�oDOÕúPDODUÕ�VDQD\LQLQ�ELU�NHQWWH�QDVÕO�ELU�JHOLúLP�WUHQGL� L]OHGL÷LQL�RUWD\D�NR\GX÷X� LoLQ��EX�oDOÕúPD�EHOLUOL�DUDOÕNODU�LOH� JHUoHNOHúWLULOPHOLGLU�� � %XQGDQ� VRQUDNL� oDOÕúPDODUGD� EX� oDOÕúPD� LOH� HOGH�HGLOHQ� VRQXoODU�� 7�UN� HQG�VWULVLQGHNL� VHNW|UOHU� LOH� NDUúÕODúWÕUÕOPDOÕ� RODUDN�GH÷HUOHQGLULOPHOL� YH� 7�UN� VDQD\LVLQLQ� GDKD� L\L\H� JLWPHVL� LoLQ� G�]HOWLFL�WHGELUOHU�DOÕQPDOÕGÕU��

� .$<1$./$5�
��� $7/,�� 0XUDW� +�VH\LQ�� ³%XODQÕN� /LQHHU� 3URJUDPODPD´�� <ÕOGÕ]� 7HNQLN�hQY��)HQ�%LOLPOHUL�(QV���øVWDQEXO��������
��� %$<.$/��1D]LIH��%(<$1��7LPXU��³%XODQÕN�0DQWÕN�øONH�YH�7HPHOOHUL´��%ÕoDNODU�.LWDEHYL��$QDNDUD��������
��� &(%(&ø��8IXN��%(6.(6(��$KPHW��³$Q�$SSURDFK�WR�WKH�(YDOXDWLRQ�RI�4XDOLW\�3HUIRUPDQFH�RI�WKH�&RPSDQLHV�LQ�7XUNH\´��0DQDJHULDO�$XGLWLQJ�-RXUQDO��������



øPDODW�6DQD\LQGHNL�øúOHWPHOHULQ�*HQHO�3HUIRUPDQV��

� ���

&�����6���

��� &+$1'$� 5�6��� %+$77$&+(5-((� 3�.��� ³7UDQVPLVVLRQ� ([SDQVLRQ�3ODQQLQJ�� $� )X]]\� /LQHDU� 3URJUDPPLQJ� %DVHG� $SSURDFK´�� � ,(�,��-RXUQDO�(/��9RO�����������
��� (/0$6�� dHWLQ�� ³%XODQÕN� 0DQWÕN� 'HQHWOH\LFLOHU´�� 6HoNLQ� .LWDEHYL����%DVNÕ��$QNDUD��������
��� (5$6/$1�� (UJ�Q�� $/*h1�� 2QXU�� ³øGHDO� 3HUIRUPDQV� 'H÷HUOHQGLUPH�)RUPX�7DVDUÕPÕQGD�$QDOLWLN�+L\HUDUúL�<|QWHPL�<DNODúÕPÕ´��*D]L�hQLY��0�K��0LP��)DN��'HU���&LOW�����1R����������
��� (578ö58/�� øUIDQ�� ³%XODQÕN� 0DQWÕN� YH� %LU� hUHWLP� 3ODQODPDVÕQGD�8\JXODPD� gUQH÷L´�� 3�$�h�6RV\DO� %LOLPOHU� (QVWLW�V��� <D\ÕQODQPDPÕú�<�NVHN�/LVDQV�7H]L��������
��� (578ö58/�� øUIDQ�� ³'HQL]OL� øPDODW� 6DQD\LQGH� 9HULPOLOLN� YH� $U�*H�)DDOL\HWOHUL´��(NLQ�.LWDEHYL�%XUVD��������
��� +(1'(5621�� 5RJHU�� 52%(57621�� 0DUW\Q�� ³:KR� ZDQWV� WR� EH� DQ�HQWUHSUHQHXU"� <RXQJ� DGXOW� DWWLWXGHV� WR� HQWUHSUHQHXUVKLS� DV� D� FDUHHU´��&DUHHU�'HYHORSPHQW�,QWHUQDWLRQDO�������������
���� +(5$7+�� +HPDQWKD� 6�%��� %5(06(5�� :D\QH� *��� ³5HDO�RSWLRQ�YDOXDWLRQ� RI� UHVHDUFK� DQG� GHYHORSPHQW� LQYHVWPHQWV� ,PSOLFDWLRQV� IRU�SHUIRUPDQFH�PHDVXUHPHQW´��0DQDJHULDO�$XGLWLQJ� -RXUQDO��9RO������1R�����������
���� +,//(5�� )UHGHULFN� 6��� /,(%(50$1� *HUDOG� -��� ³,QWURGXFWLRQ� WR�2SHUDWLRQ� 5HVHDUFK´�� 0F*UDZ�+LOO� ,QWHUQDWLRQDO� (GLWLRQV´�� )LIWK�(GLWLRQ��������
���� 0(1,3$=�� (KXG�� ³(VVHQWLDOV� RI� 3URGXFWLRQ� DQG� 2SHUDWLRQV�0DQDJHPHQW´��3UHQWLFH�+DOO��1HZ�-HUVH\��������
���� 0(7$;,27,6�� .RVWDV�� 36$55$6�� -RKQ�� 6$028,/,',6�� (PDQXHO��³,QWHJUDWLQJ� IX]]\� ORJLF� LQWR� GHFLVLRQ� VXSSRUW� V\VWHPV�FXUUHQW� UHVHDUFK�DQG� IXWXUH� SURVSHFWV´�� ,QIRUPDWLRQ� 0DQDJHPHQW	&RPSXWHU� 6HFXULW\��������������
���� göh7/h��$�6��� ³%XODQÕN�'R÷UXVDO�3URJUDPODPD�YH�%LU�<HP�.DUÕúÕP�3UREOHPLQH� 8\JXODQPDVÕ´�� 2VPDQJD]L� hQY�� )HQ� %LOLPOHUL� (QV���øVWDWLVWLN�$QDELOLP�'DOÕ��<�/��7H]L��0D\ÕV��������
���� g=.$1�� 0XVWDID�� ³%XODQÕN� +HGHI� 3URJUDPODPD´�� (NLQ�.LWDEHYL�%XUVD�������
���� 3DPXNNDOH�hQLYHUVLWHVL	'HQL]OL� 6DQD\L�2GDVÕ�� ³'HQL]OL� øPDODW� 6DQD\L�(QYDQWHUL´��������
���� 6(*$/�� *HUU\�� %25*,$�� 'DQ� DQG� 6&+2(1)(/'�� -HUU\�� ³7KH�PRWLYDWLRQ� WR� EHFRPH� DQ� HQWUHSUHQHXU´�� ,QWHUQDWLRQDO� -RXUQDO� RI�(QWUHSUHQHXULDO�%HKDYLRXU	5HVHDUFK��9RO�����1R�����������
���� 781&(/��g]JH��³%XODQÕN�'R÷UXVDO�3URJUDPODPD´��+DFHWWHSH�hQY��)HQ�%LOLPOHUL�(QV��������
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���� <(1ø/0(=��.�UúDW�� ³%XODQÕN�'R÷UXVDO�3URJUDPODPD�3UREOHPOHUL� LoLQ�<HQL�d|]�P�<DNODúÕPODUÕ�YH�'X\DUOÕOÕN�$QDOL]L´��2VPDQJD]L�hQY��)HQ�%LOLPOHUL�(QV���<D\ÕQODQPDPÕú�'RNWRUD�7H]L�������
���� =$'(+�� /�$��� ³7KH� &RQFHSW� RI� D� /LQJXLVWLF� 9DULDEOH� DQG� ,WV�$SSOLFDWLRQ�WR�$SSUR[LPDWH�5HDVRQLQJ�,´��,QIRUPDWLRQ�6FLHQFHV��9RO����������
���� =,00(50$1�� ³)X]]\� 6HW� 7KHRU\� DQG� ,WV� $SSOLFDWLRQ´�� .OXZHU�$FDGHPLF�3XEOLVKHUV��������
���� ³'HQL]OL¶GH� PHUPHU� WHNVWLOH� DOWHUQDWLI� ROGX´� KWWS���ZZZ�E\HJP�JRY�WU��\D\LQODULPL]�$1$'2/81816(6,�����$1'���KWP�� 6RQ� (ULúLP�7DULKL�������������
�


