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/D\DQDQ�WHOHNDUGLRORJL�SUH�5XPDK�6DNLW� 'LDJQRVLV�GLQL�VLQGURP�NRURQHU�DNXW�GDQ�PDQDMHPHQ�SUD�56� LQIDUN� PLRNDUG� DNXW� PHUXSDNDQ� VDODK� VDWX� ELGDQJ�GHQJDQ� EXNWL� NXDW� \DQJ� PHQGXNXQJ� SHQJJXQDDQ� OD\DQDQ�WHOHPHGLFLQH�� 0DVLK� DGD� ODJL�� OHELK� GDUL� VHSXOXK� WDKXQ�SHQJDODPDQ� GHQJDQ� SHQJJXQDDQ� WHOHPHGLFLQH� GDQ� SUD�56�HOHNWURNDUGLRJUDP��WHOH�(.*��\DQJ�GLNLULP�ROHK�DPEXODQV�GDQ�GLJXQDNDQ� XQWXN� SHULQJDWDQ� ODERUDWRULXP� NDWHWHULVDVL� GL� 56������XQWXN� WLQGDNDQ� LQWHUYHQVL� NRURQHU� SHUNXWDQ� SULPHU� �.HVHSDNDWDQ�DQWDUD�WHOH��GDQ�VWDQGDU�(.*�WHQWDQJ�SHUXEDKDQ���VHJPHQ�67�DGDODK�VDQJDW�EDJXV��NDSSD� �������� 3DVLHQ� GHQJDQ� LQIDUN� PLRNDUG� DNXW�� GLGLDJQRVLV�VHEHOXP�GLUDZDW�GL�56�PHPLOLNL�SHQXQGDDQ�SHQJREDWDQ�\DQJ�OHELK�VLQJNDW�GLEDQGLQJNDQ�GHQJDQ�PHUHND�\DQJ�GLGLDJQRVLV�GL�56��EDLN�GDODP�SHQJDWXUDQ�DZDO�PDVXN�NH�56��GDQ�EDKNDQ�OHELK���OXDV� GDODP� SHQJDWXUDQ� UXMXNDQ� ODQJVXQJ� NH� LQWHUYHQVL� �7UDQVPLVL� HOHNWURNDUGLRJUDP� ���OHDG� SUD�56� ODQJVXQJ� NH�SRQVHO�DKOL�MDQWXQJ�\DQJ�KDGLU�DNDQ�PHQXUXQ�ZDNWX�WLQGDNDQ���LQWHUYHQVL� NRURQHU� SHUNXWDQ� SULPHU� �,.33�� � 'LDJQRVLV�HOHNWURNDUGLRJUD¿� SUD�56� GDQ� UXMXNDQ� ODQJVXQJ� XQWXN� ,.33�PHPXQJNLQNDQ� SDVLHQ� LQIDUN� PLRNDUG� DNXW� GHQJDQ� HOHYDVL�VHJPHQ�67�\DQJ� WLQJJDO� MDXK�GDUL�SXVDW� ,.33�GDQ�GL�GDHUDK�SHGHVDDQ�XQWXN�PHQFDSDL�ZDNWX�\DQJ�VHEDQGLQJ�GHQJDQ�SDVLHQ�� � � � � � � �\DQJ� WLQJJDO� GL � VHNLWDU� SXVDW� ,.33� � 6NULQLQJ�HOHNWURNDUGLRJUDP�\DQJ�VHJHUD�GL�ODSDQJDQ�GDSDW�PHQXUXQNDQ�QHJDWLI�SDOVX�GLDJQRVLV�GDODP�NDVXV�LQIDUN�PLRNDUG�DNXW�GHQJDQ���HOHYDVL�VHJPHQ�67�\DQJ�EHUXSD�SUHVHQWDVL�DWLSLNDO�� (YDOXDVL� DZDO� GDQ� WULDVH� SDVLHQ� GHQJDQ� 67�HOHYDVL�LQIDUN�PLRNDUG� DNXW� \DQJ�PHQJJXQDNDQ� � WHOHPHGLFLQH� DNDQ�PHPSHUVLQJNDW�ZDNWX�WLQGDNDQ�GDUL�SLQWX�NH�EDORQ��PHQJXUDQJL�XNXUDQ� LQIDUN�� PHPEDWDVL� SHQJXUDQJDQ� IUDNVL� HMHNVL�� GDQ���PHPSHUSHQGHN� ODPD� UDZDW� � 3HQXUXQDQ� GUDVWLV� ���� SDGD�PRUWDOLWDV� GLQL� GDQ� ODQMXW� \DQJ� GLDPDWL� SDGD� UHJLVWHU� EHVDU�SDV L HQ � LQ ID UN � PLRND UG � DNX W � GHQJDQ � SHQJJXQDDQ�HOHNWURNDUGLRJUDP�SUD�56�\DQJ�GLGXNXQJ�ROHK�WHOHPHGLFLQH����WULDVH�SUD�56�DGDODK�SUHGLNWRU�LQGHSHQGHQ�XQWXN�NHODQJVXQJDQ�KLGXS�SDGD�VDWX�WDKXQ��UDVLR�KD]DUG��������LQWHUYDO�NHSHUFD\DDQ������ ������������ %DKNDQ� GDWD� GDUL� VWXGL� PHWD�DQDOLVLV�PHQXQMXNNDQ�EDKZD�ULVLNR�UHODWLI�NHPDWLDQ�GL�56�DNLEDW�LQIDUN�PLRNDUG� DNXW� DGDODK� ����� �LQWHUYDO� NHSHUFD\DDQ� ����� �����������XQWXN�NHORPSRN�WHOHPHGLFLQH�ELOD�GLEDQGLQJNDQ�GHQJDQ���SHQJREDWDQ�VWDQGDU�� 3HGRPDQ� 3HUNXPSXODQ� .DUGLRORJL� (URSD� VDDW� LQL�PHUHNRPHQGDVLNDQ�SHQJJXQDDQ�HOHNWURNDUGLRJUDP�SUD�5XPDK�
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UXMXNDQ� XQWXN� SDVLHQ� \DQJ� WLGDN� WHUEXNWL� WHUGDSDW� SHQ\DNLW�MDQWXQJ�EDZDDQ��GDQ�KDVLO�DNKLUQ\D�SHQLQJNDWDQ�SHQJHOXDUDQ�ELD\D� PHGLV� � %DQ\DN� ODSRUDQ� PHQXQMXNNDQ� EDKZD�WHOHNDUGLRORJL� GL� UXPDK� VDNLW� ELVD� PHQJKLQGDUL� WUDQVSRUWDVL�SDVLHQ�\DQJ�WLGDN�SHUOX��EXNDQ�VXDWX�SHQ\DNLW�MDQWXQJ�EDZDDQ�VHKLQJJD� WLGDN� SHUOX� GLUXMXN��� GHQJDQ� WHOH�HFKR� ELVD�PHPIDVLOLWDVL�SHUDZDWDQ�\DQJ�WHSDW�XQWXN�QHRQDWXV�\DQJ�VDNLW��PHQXUXQNDQ� DQJND� NHPDWLDQ�� GDQ� VDQJDW� PHQJXUDQJL� ELD\D������PHGLV�� 7HOH�HFKR�GL�56�MXJD�WHODK�GLJXQDNDQ�GDODP�NRQWHNV�SDVLHQ� GHZDVD�� GHQJDQ� ULVLNR� UHQGDK� XQWXN� LQIDUN� PLRNDUG��\DQJ� VHGDQJ� GLUDZDW� GL� LQVWDODVL� JDZDW� GDUXUDW� �,*'�� XQWXN�HYDOXDVL� Q\HUL� GDGD�� 7HOH�HFKR� VWUHV� 'REXWDPLQH� �'67(��GLODNXNDQ�GL�,*'�ROHK�SHUDZDW�GDQ�XOWUDVRQRJUDIHU�GDQ�JDPEDU�GLLQWHUSUHWDVLNDQ�PHODOXL�WHOHNDUGLRORJL�ROHK�DKOL�MDQWXQJ�GL�OXDU���ORNDVL� �'LVHOHVDLNDQ�GDODP�ZDNWX�UDWD�UDWD�����MDP�SUHVHQWDVL�NH�,*'��6HQVLWLYLWDV�GDQ�VSHVL¿VLWDV�'67(�GLEDQGLQJNDQ�NOLQLV�GDQ� WHPXDQ� NDWHWHULVDVL� PDVLQJ�PDVLQJ� DGDODK� ������ GDQ��������GHQJDQ�QLODL�SUHGLNVL�QHJDWLI�XQWXN�'67(��������6WXGL�WHUVHEXW� PHQ\LPSXONDQ� SHQJJXQDDQ� '67(� GDODP� HYDOXDVL�SDVLHQ� \DQJ� GDWDQJ� GHQJDQ� Q\HUL� GDGD� GDSDW� PHQLQJNDWNDQ�VNULQLQJ�XQWXN�HNVNOXVL�Q\HUL�GDGD�WLSLNDO�EDJL�PHUHND�\DQJ�ELVD���GLSXODQJNDQ�GHQJDQ�DPDQ�GDUL�,*'�/D\DQDQ�WHOHNDUGLRORJL�SDVFD�5XPD�6DNLW������ �������������7HOHNDUGLRORJL� PXQJNLQ� EHUJXQD� GDODP� UHKDELOLWDVL�VHWHODK�NHMDGLDQ�MDQWXQJ��RSHUDVL�MDQWXQJ�GDQ�VLQGURPD�NRURQHU�DNXW��� 5HKDELOLWDVL� EHUEDVLV� WHOHPHGLFLQH� VHWHODK� RSHUDVL���MDQWXQJ� OD\DN� GDQ� DPDQ� � 3DVLHQ� \DQJ� PHQMDODQL� RSHUDVL�MDQWXQJ��(XUR6&25(��±����PHQJLNXWL�SURJUDP�UHKDELOLWDVL�GL�UXPDK�VHODPD�VDWX�EXODQ�\DQJ�GLDZDVL�ROHK�SHUDZDW�DWDX�WXWRU�GDQ� ¿VLRWHUDSLV�� PHUHND� PHQJDODPL� SHQLQJNDWDQ� \DQJ�VLJQL¿NDQ�GDODP�MDUDN�WHV�EHUMDODQ�HQDP�PHQLW�GL�DNKLU�SURJUDP�GLEDQGLQJNDQ�GHQJDQ�EDVHOLQH������P�YV������P��S���������.HWLND�GXD�PRGHO�EDQWXDQ��WHOHNDUGLRORJL�YV�SHUDZDWDQ�ELDVD�� GLWHUDSNDQ� XQWXN� SDVLHQ� \DQJ� SXODQJ� UDZDW� VHWHODK�VLQGURPD�NRURQHU�DNXW�NHPXGLDQ�GLEDQGLQJNDQ�GDODP�SHQLODLDQ�DQJLQD��WHOHNDUGLRORJL�VHGLNLW�PHQJXUDQJL�UHDGPLVL�56������YV��������� GDODP� WLQGDN� ODQMXW� MDQJND� SHQGHN� � 'DODP� SRSXODVL�EHVDU�\DQJ�GLUDZDWLQDSNDQ�VHWHODK�PHQGHULWD�SHQ\DNLW� LQIDUN�PLRNDUG� DNXW�� VXEMHN� GLLNXWL� GHQJDQ� WHOHPHGLFLQH� PHPLOLNL�WLQJNDW�NHODQJVXQJDQ�KLGXS�\DQJ�OHELK�WLQJJL�VHFDUD�VLJQL¿NDQ�SDGD�VDWX�WDKXQ�GLEDQGLQJNDQ�GHQJDQ�SHUDZDWDQ�ELDVD�������YV���������S���������� �3HUEDQGLQJDQ�\DQJ�GLODNXNDQ� VHODPD����PLQJJX� GDUL� SHQGHNDWDQ� NRQYHQVLRQDO� GDQ� WHOH�UHKDE�PHQXQMXNNDQ� EDKZD� SDGD� NHORPSRN� WHOH�UHKDE� PHPLOLNL�NHVHVXDLDQ�XQWXN�PHQJLNXWL�UHKDELOLWDVL�MDQWXQJ�GDODP�UDQJND�PHPRGL¿NDVL� IDNWRU� ULVLNR� GDQ� SHPDQWDXDQ� ODWLKDQ� XQWXN���SDVLHQ�\DQJ�VHEDOLNQ\D�WLGDN�PHPLOLNL�DNVHV�NH�VDQD��

'DODP�GHNDGH� WHUDNKLU��SHQGHNDWDQ�DOWHUQDWLI� WHODK�GLXVXONDQ�WHUPDVXN�NRQWDN�WHOHSRQ�WHUVWUXNWXU�GDQ�WHUMDGZDO�VHFDUD�WHUDWXU�DQWDUD�SDVLHQ�JDJDO�MDQWXQJ�GDQ�SHPEHUL�OD\DQDQ�NHVHKDWDQ�GDQ�WUDQVIHU�HOHNWURQLN�GDWD�¿VLRORJLV�PHQJJXQDNDQ�WHOHNDUGLRORJL��3HQGHNDWDQ�LQL��PHPXQJNLQNDQ�SHQLODLDQ�\DQJ�VHULQJ�DWDX�WHUXV�PHQHUXV�GDUL�EHEHUDSD�SDUDPHWHU�¿VLRORJLV�\DQJ�WHUNDLW�GHQJDQ�HNVDVHUEDV L � JDJDO � MDQ WXQJ� � GDQ � GHQJDQ� GHPLNLDQ�PHPXQJNLQNDQ�GHWHNVL�GLQL�JDJDO�MDQWXQJ�MLND�PHPEXUXN��WHODK�GLEXNWLNDQ� PHQMDGL� FDUD� \DQJ� H¿VLHQ� XQWXN� PHQFDSDL������PDQDMHPHQ�SDVLHQ�EDLN�GDODP�XML�FRED�WHUNRQWURO�VHFDUD�DFDN ������ ��DWDX�GDODP�VWXGL�NRKRUW� �'DODP�PHWD�DQDOLVLV��.OHUV\�HW�DO� �WHUPDVXN����XML�FRED�WHUNRQWURO�VHFDUD�DFDN�GDQ����VWXGL�NRKRUW�XQWXN�PDVLQJ�PDVLQJ� WRWDO������GDQ������SDVLHQ��.HGXD�XML�FRED� WHUNRQWURO� VHFDUD� DFDN� GDQ� VWXGL� NRKRUW� WHUVHEXW�PHQXQMXNNDQ�EDKZD�SHPDQWDXDQ�SDVLHQ� MDUDN� MDXK�GLNDLWNDQ�GHQJDQ� MXPODK�NHPDWLDQ�\DQJ� OHELK� UHQGDK�VHFDUD� VLJQL¿NDQ��XML� FRED� WHUNRQWURO� VHFDUD� DFDN�� ULVLNR� UHODWLI� �55��� ������LQWHUYDO� NHSHUFD\DDQ� ���� �&,��� ����������� S�  � ������� VWXGL�NRKRUW��55������������&,�������������S���������GDQ�MXJD�SDGD�UDZDW�LQDS��XML�FRED�WHUNRQWURO�VHFDUD�DFDN��55������������&,������±�������S� ��������VWXGL�NRKRUW��55�������������&,������±�������S���������.HVLPSXODQ3DQGHPL� PHQJDNLEDWNDQ� OD\DQDQ� NDUGLRORJL� GL� 56�PHQJJXQDNDQ�WHOHPHGLFLQH��7HOHNDUGLRORJL�GDSDW�GLWHUDSNDQ�GL�56� EDLN� VHEHOXP�� VDDW� GL� 56� GDQ� VHVXGDK� NHOXDU� GDUL� 56��/D\DQDQ�WHUVHEXW�EHUXSD�WHOH�(.*��WHOH�HFKR��WHOH�UHKDELOLWDVL�GDQ�WHOHNRQVXOWDVL�
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5HIHUHQVL��� 1LNXV� .�� /D�KWHHQPD�NL� -�� /HKWR� 3�� HW� DO�� 7KH� UROH� RI�FRQWLQXRXV� PRQLWRULQJ� LQ� D� ����� WHOHFDUGLRORJ\�FRQVXOWDWLRQ� VHUYLFH±D� IHDVLELOLW\� VWXG\�� -� (OHFWURFDUGLRO��������������±������� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2���$� KHDOWK� WHOHPDWLFV�SROLF\� LQ� VXSSRUW� RI�:+2
V� +HDOWK�)RU�$OO� VWUDWHJ\� IRU�JOREDO� KHDOWK� GHYHORSPHQW�� 5HSRUW� RI� WKH� :+2� *URXS�&RQVXOWDWLRQ� RQ� +HDOWK� 7HOHPDWLFV�� ��±��� 'HFHPEHU��*HQHYD��������*HQHYD��:+2���������� %HQVFKRWHU�5$��(DWRQ�07�DQG�6PLWK�3��8VH�RI�YLGHRWDSH�WR�SURYLGH� LQGLYLGXDO� LQVWUXFWLRQ� LQ� WHFKQLTXHV� RI�SV\FKRWKHUDS\��-�0HG�(GXF���������������±�������� 'Z\HU� 7)�� 7HOHSV\FKLDWU\�� 3V\FKLDWULF� FRQVXOWDWLRQ� E\�LQWHUDFWLYH�WHOHYLVLRQ��$P�-�3V\FKLDWU\���������������±������� 6LGKL� /DNVRQR� DQG� %XGKL� 6HWLDQWR�� %UHDN� WKH� FKDLQ� RI�&29,'����WUDQVPLVVLRQ��3HUVSHFWLYH�IURP�D�FDUGLRORJLVW�LQ�SUDFWLFH��,QGRQHVLDQ�-�&DUGLRO��������������������� =DPDQ�6��0DF,VDDF�$,��-HQQLQJV�*/��6FKODLFK�0��,QJOLV�6&��$UQROG�5��HW�DO��&DUGLRYDVFXODU�GLVHDVH�DQG�&29,'�����$XVWUDOLDQ�1HZ�=HDODQG�FRQVHQVXV�VWDWHPHQW��0HG�-�$XVW������������ %UDKPEKDWW�'+��&RZLH�05��5HPRWH�0DQDJHPHQW�RI�+HDUW�)DLOXUH�� $Q� 2YHUYLHZ� RI� 7HOHPRQLWRULQJ� 7HFKQRORJLHV��&DUG�)DLO�5HY���������������������� .��1LNXV��-��/lKWHHQPlNL��3��/HKWR��0��(VNROD��7KH�UROH�RI�FRQWLQXRXV� PRQLWRULQJ� LQ� D� ����� WHOHFDUGLRORJ\�FRQVXOWDWLRQ�VHUYLFH²D�IHDVLELOLW\�VWXG\��-��(OHFWURFDUGLRO���������������±������� )HGHULFD�6HJDWR��&ULVWLQD�0DVHOOD��7HOHPHGLFLQH�VHUYLFHV��+RZ� WR� PDNH� WKHP� ODVW� RYHU� WLPH�� +HDOWK� 3ROLF\� DQG�7HFKQRORJ\��������������������������$KPHG�0��6ROLPDQ��7HOHPHGLFLQH� LQ� WKH�&DUGLRYDVFXODU�:RUOG�� 5HDG\� IRU� WKH� )XWXUH"� 0HWKRGLVW� 'HEDNH\�&DUGLRYDVF�-��������������������������:RUOG� +HDOWK� 2UJDQL]DWLRQ�� 0RQLWRULQJ� DQG� HYDOXDWLQJ�GLJLWDO�KHDOWK�LQWHUYHQWLRQV��D�SUDFWLFDO�JXLGH�WR�FRQGXFWLQJ�UHVHDUFK�DQG�DVVHVVPHQW��:+2��*HQHYD�����������6 � � 6 F D O Y L Q L � � )� � * O L V HQ W L � � &HQ W HQD U \ � R I � W H O H �HOHFWURFDUGLRJUDSK\�DQG�WHOHSKRQRFDUGLRJUDSK\�²�ZKHUH�DUH�ZH�WRGD\"�-��7HOHPHG��7HOHFDUH���������������±��������&�-��7HUNHOVHQ��%�/��1¡UJDDUG��-�)��/DVVHQ��-�&��*HUGHV��-�3��$QNHUVHQ�� )�� 5¡PHU�� 7�7�� 1LHOVHQ�� +�5�� $QGHUVHQ��7HOHPHGLFLQH� XVHG� IRU� UHPRWH� SUHKRVSLWDO� GLDJQRVLQJ� LQ�SDWLHQWV�VXVSHFWHG�RI�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��-��,QWHUQ��0HG����������������±���������3��*LRYDV��'��3DSDGR\DQQLV��'��7KRPDNRV��*��3DSD]DFKRV��0��5DOOLGLV��'��6RXOLV��&��6WDPDWRSRXORV��6��0DYURJHQL��1��.DWVLODPEURV��7UDQVPLVVLRQ�RI�HOHFWURFDUGLRJUDPV�IURP�D�PRYLQJ�DPEXODQFH��-��7HOHPHG��7HOHFDUH�������6XSSO���������±������%��6FKZDDE��$��.DWDOLQLF��-��5LHGHO��$��6KHLNK]DGHK��3UH�KRVSLWDO � GLDJQRVLV� RI� P\RFDUGLDO� LVFKDHPLD� E\�WHOHFDUGLRORJ\�� VDIHW\� DQG� HI¿FDF\� RI� D� ���OHDG�HOHFWURFDUGLRJUDP��UHFRUGHG�DQG�WUDQVPLWWHG�E\�WKH�SDWLHQW��-��7HOHPHG��7HOHFDUH�������������±���

����&�-��7HUNHOVHQ��-�)��/DVVHQ��%�/��1¡UJDDUG��-�&��*HUGHV��6�+��3RXOVHQ�� .�� %HQGL[�� -�3��$QNHUVHQ�� /�%�� *¡W]VFKH�� )�.��5¡PHU�� 7�7�� 1LHOVHQ�� +�5�� $QGHUVHQ�� 5HGXFWLRQ� RI�WUHDWPHQW� GHOD\� LQ� SDWLHQWV�ZLWK�67�HOHYDWLRQ�P\RFDUGLDO�LQIDUFWLRQ�� LPSDFW� RI� SUHKRVSLWDO� GLDJQRVLV� DQG� GLUHFW�UHIHUUDO�WR�SULPDU\�SHUFXWDQHRXV�FRURQDU\�LQWHUYHQWLRQ��(XU��+HDUW�-���������������±����������0��6HMHUVWHQ��0��6LOOHVHQ�� 3�5��+DQVHQ�� 6�/��1LHOVHQ��+��1LHOVHQ�� 6�� 7UDXWQHU�� '�� +DPSWRQ�� *�6�� :DJQHU�� 3��&OHPPHQVHQ�� (IIHFW� RQ� WUHDWPHQW� GHOD\� RI� SUHKRVSLWDO�WHOHWUDQVPLVVLRQ� RI� ���OHDG� HOHFWURFDUGLRJUDP� WR� D�FDUGLRORJLVW� IRU� LPPHGLDWH� WULDJH� DQG� GLUHFW� UHIHUUDO� RI�SDWLHQWV� ZLWK� 67�VHJPHQW� HOHYDWLRQ� DFXWH� P\RFDUGLDO�LQIDUFWLRQ� WR�SULPDU\�SHUFXWDQHRXV�FRURQDU\� LQWHUYHQWLRQ��$P��-��&DUGLRO����������������±���������-�7��6¡UHQVHQ��&�-��7HUNHOVHQ��%�/��1¡UJDDUG��6��7UDXWQHU��7�0�� +DQVHQ�� +�(�� %¡WNHU�� -�)�� /DVVHQ�� +�5�� $QGHUVHQ��8UEDQ�DQG�UXUDO�LPSOHPHQWDWLRQ�RI�SUH�KRVSLWDO�GLDJQRVLV�DQG� GLUHFW� UHIHUUDO� IRU� SULPDU\� SHUFXWDQHRXV� FRURQDU\�LQWHUYHQWLRQ�LQ�SDWLHQWV�ZLWK�DFXWH�67�HOHYDWLRQ�P\RFDUGLDO�LQIDUFWLRQ��(XU��+HDUW�-���������������±���������1�'�� %UXQHWW L � � *� � $PRGLR� � /� � 'H� *HQQDUR� � *��'HOOHJURWWDJOLH��3�/��3HOOHJULQR��0��'L�%LDVH��*��$QWRQHOOL��7HOHFDUGLRORJ\�DSSOLHG�WR�D�UHJLRQ�ZLGH�SXEOLF�HPHUJHQF\�KHDOWK�FDUH� VHUYLFH�� -�� 7KURPE�� 7KURPERO\VLV�� ������ ������±�������1�'��%UXQHWWL��*��'L� 3LHWUR��$��$TXLOLQR��$�,��%UXQR��*��'HOOHJURWWDJOLH�� *�� 'L� *LXVHSSH�� &�� /RSULRUH�� /�� 'H�*HQQDUR�� 6�� /DQ]RQH�� 3�� &DOGDUROD�� *��$QWRQHOOL��0�� 'L�%LDVH�� 3UHKRVSLWDO� HOHFWURFDUGLRJUDP� WULDJH� ZLWK�WHOHFDUGLRORJ\� VXSSRUW� LV� DVVRFLDWHG�ZLWK� VKRUWHU� WLPH� WR�EDOORRQ�DQG�KLJKHU�UDWHV�RI�WLPHO\�UHSHUIXVLRQ�HYHQ�LQ�UXUDO�DUHDV��GDWD�IURP�WKH�%DUL�%$7�SXEOLF�(PHUJHQF\�0HGLFDO�6HUYLFH�����UHJLVWU\�RQ�SULPDU\�DQJLRSODVW\�LQ�67(0,��(XU��+HDUW�-��$FXWH�&DUGLRYDVF��&DUH��������������±���������1�'�� %UXQHWW L � � /� � 'H� *HQQDUR� � *�� $PRGLR� � *��'HOOHJURWWDJOLH��3�/��3HOOHJULQR��0��'L�%LDVH��*��$QWRQHOOL��7HOHFDUGLRORJ\�LPSURYHV�TXDOLW\�RI�GLDJQRVLV�DQG�UHGXFHV�GHOD\�WR�WUHDWPHQW�LQ�HOGHUO\�SDWLHQWV�ZLWK�DFXWH�P\RFDUGLDO�LQIDUFWLRQ� DQG� DW\SLFDO� SUHVHQWDWLRQ�� (XU�� -�� &DUGLRYDVF��3UHY��5HKDELO���������������±��������0�� 6DQFKH]�5RVV�� *�� 2JKODNLDQ�� -�� 0DKHU�� %�� 3DWHO�� 9��0D]]D�� '�� +RP��9�� 'KUXYD�� '�� /DQJOH\�� -�� 3DOPDUR�� 6��$KPHG�� (�� .DOXVNL�� 0�� .ODSKRO]�� 7KH� 67$7�0,� �67�6HJPHQW� $QDO\VLV� 8VLQJ� :LUHOHVV� 7HFKQRORJ\� LQ� $FXWH�0\RFDUGLDO� ,QIDUFWLRQ�� WULDO� LPSURYHV� RXWFRPHV�� -$&&�&DUGLRYDVF��,QWHUY��������������±���������$�:��&KDQ��-��.RUQGHU��+��(OOLRWW��5�,��%URZQ��-�)��'RUYDO��-��&KDUDQLD��5��=KDQJ��/��'LQJ��$��/DODQL��5�$��.XULW]N\��*�-��6LPNXV�� ,PSURYHG� VXUYLYDO� DVVRFLDWHG� ZLWK� SUH�KRVSLWDO�WULDJH� VWUDWHJ\� LQ� D� ODUJH� UHJLRQDO� 67�VHJPHQW� HOHYDWLRQ�P\RFDUGLDO� LQIDUFWLRQ� SURJUDP�� -$&&�&DUGLRYDVF� ,QWHUY���������������±��������� &�� GH�:DXUH�� &�� &DGHGGX��0�5��*XDODQR��:�� 5LFFLDUGL��7HOHPHGLFLQH� IRU� WKH� UHGXFWLRQ� RI� P\RFDUGLDO� LQIDUFWLRQ�PRUWDOLW\�� D� V\VWHPDWLF� UHYLHZ� DQG� D� PHWD�DQDO\VLV� RI�SXEOLVKHG�VWXGLHV��7HOHPHG��-�(�+HDOWK���������������±����
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