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$WW�OlUD�VLJ�SURJUDPPHUD�Sn�Q\E|UMDUQLYn�LQRP�UDPHQ�I|U�HQ�K|JVNROHXWELOGQLQJ�lU�HQ�SURFHVVVRP�I|U�YLVVD�VWXGHQWHU�W\FNV�KHOW�RSUREOHPDWLVN�PHGDQ�GHQ�I|U�DQGUD�WHU�VLJ�VPlUWVDP�HOOHUUHQW� DY� R|YHUVWLJOLJ�� 9DUI|U� lU� GHW� Vn� RFK� KXU� NDQ� PDQ� KLWWD� LQJnQJDU� L� IRUPDQGHW� DYSURJUDPPHULQJVNXQVNDS� VRP� |SSQDU� P|MOLJKHWHU� I|U� DOOD� VRP� YLOO� OlUD� VLJ"� 0HG� GHVVDIUnJHVWlOOQLQJDU�VRP�XWJnQJVSXQNW�KDU�MDJ�WLWWDW�Sn�WYn�ROLND�XWELOGQLQJVSURJUDP�YLG�%OHNLQJH7HNQLVND� +|JVNROD� �%7+�� �� ,QIRUPDWLRQVWHNQRORJLSURJUDPPHW� UHVSHNWLYH� 0HGLHWHNQLN�SURJUDPPHW�� -DJ�KDU� LQWHUYMXDW� HWW� XUYDO� VWXGHQWHU�RFK� OlUDUH� IUnQ�GH�EnGD�SURJUDPPHQ�RFKVWlOOW� IUnJRU� EO� D� NULQJ� WLGLJDUH� HUIDUHQKHWHU� DY� GDWRUHU� RFK� SURJUDPPHULQJ�� V\QHQ� SnSURJUDPPHULQJ��XSSOHYGD�VYnULJKHWHU�PHG�DWW�OlUD�VLJ�SURJUDPPHUD�RFK�WlQNEDUD�RUVDNHU�WLOOGHVVD�VYnULJKHWHU�
5HVXOWDWHQ� IUnQ� LQWHUYMXHUQD� KDU� UHIOHNWHUDWV� JHQRP� HWW� DQWDO� WH[WHU� VRP� EHKDQGODUI|UHVWlOOQLQJDU� RFK� I|UKnOOQLQJVVlWW� L� IRUPDQGHW� DY� SURJUDPPHULQJVNXQVNDS� VnYlO� VRP�PHU|YHUJULSDQGH� IUnJRU�NULQJ�HSLVWHPRORJLVND�XWJnQJVSXQNWHU� L� IRUPDQGHW�DY�DOO�VODJV�NXQVNDS�PHQ� PHG� IRNXV� Sn� SURJUDPPHULQJVNXQVNDS�� 0LQ� PHWRGRORJL� lU� I|UDQNUDG� L� JHQXV�IRUVNQLQJVWHRULHU�NULQJ�GH�YHWHQVNDSOLJD�NXQVNDSVSURFHVVHUQD��LQRP�YLOND�IUnJRU�U|UDQGH�EO�DPHWRG��RFK�WHRULLQQHKnOO�SUREOHPDWLVHUDV��'HQQD�I|UDQNULQJ�KDU�P|MOLJJMRUW�GHQ�NRQWH[WXHOODDQDO\V�L�YLONHQ�MDJ�I|UV|NW�O\IWD�IUDP�DOOPlQJLOWLJD�VnYlO�VRP�VSHFLILND�WHQGHQVHU��G�Y�V�EnGHIDNWRUHU� VRP� NDQ� KlUU|UDV� WLOO� UHVSHNWLYH� SURJUDP� MDJ� VWXGHUDW� RFK� IDNWRUHU� VRP� EHU|USURJUDPPHULQJVXQGHUYLVQLQJ�L�K|JVNROHPLOM|�JHQHUHOOW�
,� GHQ� DYVOXWDQGH� GLVNXVVLRQHQ� KDU� MDJ� ODJW� VlUVNLOG� YLNW� YLG� GH� IUnJHVWlOOQLQJDU� VRP� MDJXSSIDWWDU� KDU� GHQ� PHVW� VLJQLILNDQWD� EHW\GHOVHQ� I|U� KXU� P|MOLJKHWHU� NDQ� VNDSDV� I|U� DWWSURJUDPPHULQJVNXQVNDS�VND�XSSIDWWDV�VRP��WLOOJlQJOLJ��DY�DOOD�VRP�KDU�LQWUHVVH�DY�DWW�OlUD�VLJSURJUDPPHUD��'HVVD� IUnJHVWlOOQLQJDU� EHU|U� MXVW� GHQ� |YHUJULSDQGH� NXQVNDSVV\Q� LQRP� YLONHQSURJUDPPHULQJVXQGHUYLVQLQJ�DOOWI|U�RIWD�IRUPDV��HQ�NXQVNDSVV\Q�VRP�JHU�XWWU\FN�I|U�HWW�PHUHOOHU� PLQGUH� XWSUlJODW� SUHVWDWLRQVWlQNDQGH�� )UnJHVWlOOQLQJDU� NULQJ� YLOND� NRQVHNYHQVHU� HQ�OLNULNWDG��XQGHUYLVQLQJ�NDQ�In�I|U�ROLND�LQGLYLGHU�WDV�RFNVn�XSS�RFK�P|MOLJKHWHU�WLOO�VNDSDQGHWDY�PnQJIDOG�L�XQGHUYLVQLQJHQ�GLVNXWHUDV�OLNVRP�OlUDUQDV�UROO�L�GHWWD�VDPPDQKDQJ�
0HG�GHWWD�DUEHWH�YLOO� MDJ�ELGUD� WLOO�NXQVNDSVXQGHUODJ� I|U� HWW�SHGDJRJLVNW�XWYHFNOLQJVDUEHWH� �WLOO�JDJQ�I|U�VWXGHQWHU�RFK�OlUDUH�VnYlO�VRP�SURJUDPPHULQJVlPQHW�L�VLJ�
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)|UPHGODUUROOHQ �������������������������������������������������������������������������������������������������������������������������������������������� ��$WW�J|UD�I|UPHGODUUROOHQ�V\QOLJ ��������������������������������������������������������������������������������������������������������������������� ��3URMHNWDUEHWH�RFK�HJHW�OlUDQGH ��������������������������������������������������������������������������������������������������������������������� ������6$00$1)$771,1* �������������������������������������������������������������������������������������������������������������������������������������� �����',6.866,21 �������������������������������������������������������������������������������������������������������������������������������������������������� ������$77�g331$�'(1�69$57$�/c'$1 ������������������������������������������������������������������������������������������������������������������ ������+85�*(5�0$1�875<00(�)g5�0c1*)$/'�,�6.$3$1'(7�$9�.816.$3 " ������������������������������������������������������� ��6NDSDQGHW�DY�NROOHNWLY�NXQVNDS ��������������������������������������������������������������������������������������������������������������������� ��/nQJVDPKHWHQV�EHW\GHOVH ������������������������������������������������������������������������������������������������������������������������������ ������'(�+b/)7(1�6<1/,*$���+85�)250$6�2&+�)250$5��)g50('/$51$��$9�.816.$3" ��������������������������������� ������6/8725'������������������������������������������������������������������������������������������������������������������������������������������������������ ��5()(5(16(5���������������������������������������������������������������������������������������������������������������������������������������������������� ��
%,/$*25 ������������������������������������������������������������������������������������������������������������������������������������������������������������ ��%,/$*$����/,7(1�25'/,67$ ���������������������������������������������������������������������������������������������������������������������������������%,/$*$����,17(59-8)5c*25�7,//�678'(17(51$��)g567$�,17(59-820*c1*(1 ��������������������������������������������� ��%,/$*$����,17(59-8)5c*25�7,//�/b5$51$ ����������������������������������������������������������������������������������������������������� ��%,/$*$����,17(59-8)5c*25�7,//�678'(17(51$��$1'5$�,17(59-820*c1*(1 ���������������������������������������������� ��



$WW�KLWWD�LQJnQJDU�L�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS0DULD�$OVEMHU��,7���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�

���,QOHGQLQJ
'HQ� WH[W� GX� KDU� IUDPI|U� GLJ� XWJ|U� HWW� H[DPHQVDUEHWH� I|U� ,QIRUPDWLRQVWHNQRORJLSURJUDPPHWYLG� %OHNLQJH� 7HNQLVND� +|JVNROD� �%7+��� bPQHW� lU� SURJUDPPHULQJVXQGHUYLVQLQJ� SnQ\E|UMDUQLYn�LQRP�K|JVNRODQ���P|MOLJKHWHU�RFK�VYnULJKHWHU��,�GHWWD�LQOHGDQGH�DYVQLWW�I|OMHU�HQEHVNULYQLQJ�DY�EDNJUXQGHQ�WLOO�lPQHVYDOHW�VDPW�HQ�I|UNODULQJ� WLOO�YDOGD�DUEHWVVlWW�� ,�VOXWHW�DYLQOHGQLQJHQ�J|UV�HQ�NRUWIDWWDG�JHQRPJnQJ�DY�UDSSRUWHQV�XSSOlJJQLQJ�
��� 3UREOHPRPUnGH���HOOHU�KXU�MDJ�I|OO�I|U�lPQHW
1lU� MDJ� VMlOY� OlUGH� PLJ� DWW� SURJUDPPHUD� �L� SURJUDPVSUnNHW� MDYD�� YDU� YL� JDQVND� PnQJD� LNODVVHQ� VRP� XSSOHYGH� SURJUDPPHULQJHQ� VRP� QnJRQWLQJ� VYnUW� RFK� DEVWUDNW�� 'H� IOHVWD� KDGHK|JD�I|UYlQWQLQJDU�Sn�GHQ�LQOHGDQGH�SURJUDPPHULQJVNXUVHQ�RFK�W\FNWH�GHW�VNXOOH�EOL�RHUK|UWUROLJW�� 'H� IOHVWD� OD� RFNVn� QHU� YlOGLJW�P\FNHW� DUEHWH� Sn� DWW� I|UV|ND� OlUD� VLJ��PHQ� LQWH� GHVWRPLQGUH� EURWWDGHV� YL� VRP� YDU� Q\E|UMDUH� PHG� JDQVND� VWRUD� SUREOHP�� 1nJUD� JDY� WLOO� VLVW� XSSMDYDSURJUDPPHULQJHQ�RFK�Vn�VPnQLQJRP�RFNVn�XWELOGQLQJHQ��9L�VRP�LQWH�JDY�XSS��XWDQ�WURWVDOOW�JHQRPI|UGH�ODERUDWLRQHU�RFK�WHQWDPLQD��O\FNDGHV�L�DOOWI|U�PnQJD�IDOO�GHVVYlUUH�LQWH�IULJ|UDRVV� IUnQ� GHQ� JQDJDQGH� NlQVODQ� DY� DWW� HJHQWOLJHQ� LQWH� DOOV� KD� I|UVWnWW� �� DY� DWW� LQWH� KD� KLWWDWG|UUHQ�WLOO�LQJnQJHQ�
/lQJH� JLFN� MDJ� RPNULQJ�PHG� I|UHVWlOOQLQJHQ� DWW� SUREOHPHW� YDU� VSHFLILNW� I|U� YnU� NODVV�� 'HQDOOHQDUnGDQGH� I|UNODULQJHQ� VNXOOH� YDUD� DWW� YnUW� SURJUDP� YDU� Q\WW� RFK� GlUI|U� EURWWDGHV� PHGEDUQVMXNGRPDU� L� IRUP� DY� EULVWIlOOLJ� RUJDQLVDWLRQ� RFK� SODQHULQJ� RFK� LQWH� PLQVW� EULVWDQGHHUIDUHQKHW�DY�DWW�XQGHUYLVD�Sn�GLVWDQV��6n�VPnQLQJRP�LQVnJ�MDJ�GRFN�DWW�lYHQ�RP�YnU�VLWXDWLRQVRP�SLRQMlUHU�Sn�HWW�Q\WW�SURJUDP�PHGI|UGH�HQ�KHO�GHO�VYnULJKHWHU�Vn�IDQQV�GHW�lYHQ�VWXGHQWHU�Sn� EHW\GOLJW�PHU� HWDEOHUDGH� SURJUDP�� VRP�NRQIURQWHUDWV�PHG� OLNQDQGH� SUREOHP� VRP� YL� YDGJlOOGH�SURJUDPPHULQJHQ�
����3UREOHPDYJUlQVQLQJ���DWW�RPVlWWD�NlQVODQ�L�HWW�NRQNUHW�SURMHNW
+XU�RPVlWWHU�PDQ�HQ�NlQVOD�L�HWW�NRQNUHW�SURMHNW"�'HW�JlOOHU�DWW�ILQQD�HQ�UHDOLVWLVN�EHJUlQVQLQJL� GH� IUnJRU� PDQ� VWlOOHU� RFK� DY� GH� YHUNOLJKHWHU� PDQ� YlOMHU� DWW� XQGHUV|ND�� )|U� PLJ� YDU� GHWQDWXUOLJW�DWW�YlOMD�DWW�WLWWD�Sn�PLWW�HJHW�SURJUDP��PHQ�HIWHUVRP�MDJ�YLOOH�VSHJOD�GHW�PRW�QnJRWJlOOGH�GHW�DWW�KLWWD�PLQVW�\WWHUOLJDUH�HWW�SURJUDP�PHG� OLNDUWDGH� I|UXWVlWWQLQJDU��bYHQ�RP� MDJDOGULJ�KDU�KDIW� I|U� DYVLNW�DWW� J|UD� QnJRQ�GLUHNW� MlPI|UHOVH� VnJ� MDJ�GHW� VRP�EHW\GHOVHIXOOW� DWWSURJUDPPHQ�JLFN� DWW� UHODWHUD� WLOO� YDUDQGUD��$QOHGQLQJHQ�YDU�DWW� MDJ�GlULJHQRP�YLOOH� YLVD� DWWSUREOHPHQ� �� RFK�P|MOLJKHWHUQD� �� LQWH� L� I|UVWD� KDQG� OLJJHU� Sn� HQ� QLYn� VRP� HQEDUW� EHU|U� GHQHQVNLOGD�XWELOGQLQJHQ��6QDUDUH�ILQQV�GH�Sn�HQ�|YHUJULSDQGH��VWUXNWXUHOO�QLYn��6DPWLGLJW�lU�MDJPHGYHWHQ� RP� DWW� L� GHQ� |YHUJULSDQGH� VWUXNWXUHQ� U\PV� HQVNLOGKHWHU� VRP� KDU� EHW\GHOVH� I|UXWIDOOHW��'HW�JHQHUHOOD�RFK�GHW�VSHFLILND�JnU�KDQG�L�KDQG��'HW�JnU�LQWH�DWW�ERUWVH� IUnQ�GHW�HQDXWDQ� DWW� I|UORUD� QnJRW� YlVHQWOLJW� L� EHVNULYQLQJHQ�� 'lUI|U� KDU� MDJ� I|UV|NW� EHKnOOD� EnGDSHUVSHNWLYHQ�
'H�WYn�SURJUDP�MDJ�WLOO�VLVW�YDOGH�DWW�DUEHWD�PHG�VRP�XWJnQJVSXQNW�I|U�PLQD�IUnJHVWlOOQLQJDUYDU� ,QIRUPDWLRQVWHNQRORJLSURJUDPPHW� UHVSHNWLYH� 0HGLHWHNQLNSURJUDPPHW�� %nGD� lU� UHODWLYW
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Q\VWDUWDGH� �K|VWWHUPLQHQ� ����� UHVSHNWLYH� ������� 'H� KDU� VDPPD� DQWDJQLQJVNUDY� �VWDQGDUG�EHK|ULJKHW� '����� YLONHW� LQQHElU� PDWHPDWLN� &� UHVSHNWLYH� VDPKlOOVNXQVNDS� $��� 'H� JUXQG�OlJJDQGH� SURJUDPPHULQJVNXUVHUQD� JHV� L� VDPPD� VSUnN� �MDYD��� 1lU� MDJ� LQOHGGH� PLWW� DUEHWHNXQGH� XWELOGQLQJDUQD� GHVVXWRP� OHGD� WLOO� VDPPD� VOXWH[DPHQ� �ILORVRILH� NDQGLGDWH[DPHQ� LGDWDYHWHQVNDS����)UnQ�E|UMDQ�KDGH�MDJ�WlQNW�WD�PHG�\WWHUOLJDUH�HWW�SURJUDP��PHQ�MDJ�LQVnJ�VQDUWDWW�PHG�GHQ�EHJUlQVDGH�WLG�MDJ�KDGH�WLOO�PLWW�I|UIRJDQGH�YDU�GHWWD�LQWH�UHDOLVWLVNW��)OHUD�DY�GHDQGUD�SURJUDPPHQ�YLG�%7+�ILQQV�WURWV�DOOW�UHSUHVHQWHUDGH�LQGLUHNW�JHQRP�DOOD�GH�LQIRUPHOODVDPWDO�MDJ�I|UW�PHG�ROLND�VWXGHQWHU�RFK�OlUDUH�XQGHU�DUEHWHWV�JnQJ�
���)UnJHVWlOOQLQJDU���HOOHU�YDG�YDU�GHW�HJHQWOLJHQ�MDJ�YLOOH�KD�VYDU�Sn"
%ODQG� PLQD� LQOHGDQGH� IXQGHULQJDU� LQI|U� DUEHWHW�� IDQQV� IUnJRU� VRP� EHU|UGH� YDUI|U� YLVVDQ\E|UMDUVWXGHQWHU�L�SURJUDPPHULQJ�XSSOHYHU�lPQHW�VRP�Vn�VYnUW�RFK�YDUI|U�DQGUD�LQWH�J|U�GHW�-DJ�IXQGHUDGH�YLGDUH�|YHU�RP�GHW�ILQQV�QnJRW�L�OlURSURFHVVHQ�VRP�WLOOWDODU�YLVVD��PHQ�I|UYLUUDUDQGUD�RFK�RP�XQGHUYLVQLQJHQ�P|MOLJHQ�L�SUDNWLNHQ�lU�XSSODJG�XWLIUnQ�DWW�VWXGHQWHUQD�I|UYlQWDVKD� HQ� JDQVND� EUHG� GDWRUYDQD� �lYHQ� RP� GHWWD� DOGULJ� XWWDODV��� )|OMGIUnJDQ� EOHY� Gn� RP� GHVWXGHQWHU�VRP�VDNQDU�GHQQD�GDWRUYDQD�NXQGH�DQWDV�KD�VlPUH�I|UXWVlWWQLQJDU�YDG�JlOOHU�DWW�OlUDVLJ� SURJUDPPHULQJ�� 6OXWOLJHQ� IXQGHUDGH� MDJ� |YHU� RP� GHW� GlUXW|YHU� JnU� DWW� VN|QMD� QnJRQN|QVPlVVLJ�VNLOOQDG�RFK�YLOND�XWWU\FN�GHQ�L�Vn�IDOO�WDU�VLJ�
,�GH�XUVSUXQJOLJD� IXQGHULQJDUQD�XWJLFN� MDJ�KXYXGVDNOLJHQ� IUnQ� VWXGHQWHUQDV�SHUVSHNWLY��PHQHIWHUVRP� NXQVNDS� HQOLJW� PLQ� XSSIDWWQLQJ� lU� QnJRW� VRP� L� VWRU� XWVWUlFNQLQJ� IRUPDV� L� P|WHWPHOODQ� OlUDUH� RFK� VWXGHQW�HU�� VnJ� MDJ� GHW� VRP� YlVHQWOLJW� DWW� KD�PHG� EnGD� GHVVD� SHUVSHNWLY�'HVVD� IXQGHULQJDU� UHVXOWHUDGH� L�HWW�DQWDO� IUnJHVWlOOQLQJDU� VRP�MDJ�KRSSDV�GHWWD�DUEHWH� O\FNDVEHO\VD�
�� 9LONHQ�EHW\GHOVH�KDU�EDNJUXQGVIDNWRUHU�VRP�ROLND�XWELOGQLQJVEDNJUXQG��WLGLJDUH�GDWRUYDQD�LQNOXVLYH�HYHQWXHOOD�HUIDUHQKHWHU�DY�SURJUDPPHULQJ���N|Q�H�W�F� I|U�SURJUDPPHULQJVLQOlU�QLQJHQ"�� 9LOND�I|UHVWlOOQLQJDU�RFK�I|UKnOOQLQJVVlWW�ILQQV�NULQJ�SURJUDPPHULQJ"�� 9DG��PHU�H[DNW��lU�GHW�VRP�GH�VWXGHQWHU�VRP�XSSOHYHU�VLJ�KD�VYnULJKHWHU�PHG�LQOlUQLQJHQXSSOHYHU�VRP�SUREOHPDWLVNW"�� +XU�XSSOHYHU�GH�OlUDUH�VRP�XQGHUYLVDU�L�SURJUDPPHULQJ�VLWXDWLRQHQ"�� +XU�VHU�GHQ�NRQWH[W��GHW�VDPPDQKDQJ�XW�VRP�XQGHUYLVQLQJHQ�RFK�LQGLYLGHUQD�IRUPDV�L�RFKKXU�SnYHUNDU�GHQ�OlURSURFHVVHQ"
����0HWRG���GH�UHGVNDS�VRP�MDJ�YDOGH�DWW�DUEHWD�PHG
)|U� DWW� EHO\VD� PLQD� IUnJHVWlOOQLQJDU� EHVWlPGH� MDJ� PLJ� Sn� HWW� WLGLJW� VWDGLXP� I|U� DWW� J|UDLQVSHODGH�LQWHUYMXHU�PHG�VWXGHQWHU�RFK�OlUDUH��-DJ�KDGH�WlQNW�EHJUlQVD�PLJ�WLOO�PHOODQ�I\UD�RFKVH[�VWXGHQWHU�UHVSHNWLYH�WYn�OlUDUH�SHU�SURJUDP��8QGHU�DUEHWHWV�JnQJ�YDOGH�MDJ�GRFN�DWW�XW|NDDQWDOHW�LQWHUYMXHU�
$QOHGQLQJHQ� WLOO� DWW� MDJ�YDOW�DWW� DUEHWD�PHG� LQWHUYMXHU� VRP�PHWRG�� lU� DWW� MDJ� VnJ� GHW� VRP�HQP|MOLJKHW� DWW� In� IUDP�PHU� JHQRPWlQNWD� RFK� Q\DQVHUDGH� VYDU� lQ� YDG� VRP� EOLU� IDOOHW� YLG� HQHQNlWXQGHUV|NQLQJ��(Q�LQWHUYMX�JHU�HQ�KHOW�DQQDQ�P|MOLJKHW�WLOO�XSSI|OMQLQJ�DY�VYDU�JHQRP�DWW
� 6WXGHQWHUQD�YLG�07�SURJUDPPHW�NDQ�HQOLJW�EHVOXW�VRP�IDWWDWV�XQGHU�YnUHQ������HUKnOOD�DQWLQJHQ�HQ�WHNQRORJLHNDQGLGDWH[DPHQ�HOOHU�HQ�ILORVRILH�NDQGLGDWH[DPHQ�L�KXYXGlPQHW�PHGLHWHNQLN�
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MDJ�VRP�LQWHUYMXDUH�NDQ�VWlOOD� I|OMGIUnJRU� VRP�EHVWlPV�DY� LQWHUYMXVLWXDWLRQHQ��9DG�JlOOHU�GHLQWHUYMXDGH�VWXGHQWHUQD�VnJ�MDJ�GHW�VRP�YlVHQWOLJW�DWW�J|UD�HQ�XSSI|OMQLQJ�HIWHU�DYVOXWDG�NXUV�'HW�YDU�Gn�HQ�I|UGHO�DWW�L�YLVV�PnQ�KD�NXQQDW�I|OMD�LQIRUPDQWHQ�L�GHQQHV�LQOlUQLQJVSURFHVV�
'H� LQIRUPHOOD� VDPWDOHQ� lU� HWW� DQQDW� DY� GH� UHGVNDS� MDJ� DQYlQW� PLJ� DY� L� DUEHWHW� PHGI|UHOLJJDQGH�UDSSRUW��,QOHGQLQJVYLV�EHWUDNWDGH�MDJ�LQWH�GHVVD�LQIRUPHOOD�VDPWDO�VRP�QnJRW�VRPLQJLFN�L�PLQ�PHWRG��6n�VPnQLQJRP�LQVnJ�MDJ�DWW�GH�L�DOOUD�K|JVWD�JUDG�XWJMRUGH�HQ�GHO��/LNDVnLQJnU�GH�WLOOIlOOHQ�Gn�MDJ�VXWWLW�PHG�RFK�O\VVQDW����JlOOHU�IUDPI|UDOOW�0HGLHWHNQLNSURJUDPPHW�Sn� OHNWLRQHU�� XWYlUGHULQJ� RFK� UHGRYLVQLQJVWLOOIlOOHQ�� 'HW� IMlUGH� UHGVNDSHW� XWJ|UV� DY� GHQOLWWHUDWXU�MDJ�KDU�OlVW���L�W\VW�GLDORJ�PHG�GH�WUH�|YULJD�LQVWUXPHQWHQ�
����0HWRGRORJL���XWJnQJVSXQNWHU�L�VNDSDQGHW�DY�NXQVNDS
1lU�MDJ�I|UVW�E|UMDGH�IXQGHUD�|YHU�KXU� MDJ�VNXOOH�QlUPD�PLJ�PLWW�lPQH�XSSOHYGH� MDJ�HQ�VWRURVlNHUKHW��,�GHQ�JHQRPJnQJ�DY�KXU�HWW�H[DPHQVDUEHWH�E|U�VNULYDV�VRP�MDJ�GHOWDJLW�L�YLG�%7+NRQFHQWUHUDGH�VLJ�P\FNHW�DY�GLVNXVVLRQHQ�NULQJ�YLNWHQ�DY�DWW�IRUPXOHUD�HQ�K\SRWHV��G�Y�V��HWWDQWDJDQGH�VRP�DQWLQJHQ�NDQ�EHYLVDV�HOOHU�PRWEHYLVDV��3UREOHPHW�YDU�DWW�MDJ�LQWH�YLVVWH�YDG�MDJVNXOOH� EHYLVD� �HOOHU�PRWEHYLVD��� �� �DWW� SURJUDPPHULQJVXQGHUYLVQLQJHQ� YDU� GnOLJ"��� HOOHU� �DWWRP� DOOD� ILFN� E|UMD� PHG� DWW� OlUD� VLJ� SURJUDPPHUD� JUDILVND� DQYlQGDUJUlQVVQLWW� VNXOOH� DOODVYnULJKHWHU� I|UVYLQQD"���HOOHU� �DWW�PHG�PLQGUH� WHRUL�RFK�PHU�KnUGNRGQLQJ� VNXOOH� YlUOGHQ�EOLO\FNOLJDUH"��6lNHUW�lU�DWW�VDPWOLJD�SnVWnHQGHQ�RYDQ�KDGH�JnWW�DWW�EHYLVD��VnYlO�VRP�PRWEHYLVD�JHQRP� DWW� PHG� RPVRUJ� YlOMD� UHIHUHQVHU� RFK� LQWHUYMXSHUVRQHU� VRP� SDVVDGH� GHW� UHVXOWDW� MDJ|QVNDGH�XSSQn��,�LQWHUYMXVLWXDWLRQHQ�VnYlO�VRP�L�OLWWHUDWXUHQ�KDU�MDJ�VW|WW�Sn�I|UHVSUnNDUH�VnYlOVRP�PRWVSUnNDUH�I|U�DOOD�GH�WUH�SnVWnHQGHQD��)|UHVSUnNDUH�UHVSHNWLYH�PRWVSUnNDUH�VRP�VlNHUWVNXOOH�VWlOOD�XSS�RFK�VNULYD�XQGHU�Sn�DWW��Vn�KlU�lU�GHW���0HQ�YDG�VNXOOH�MDJ�L�Vn�IDOO�XSSQn�PHGGHW"�6NXOOH�MDJ�KD�EHYLVDW��VDQQLQJHQ�"�9LONHQ�VDQQLQJ�L�Vn�IDOO�RFK�YHPV"
0LWW� L� GHVVD� EU\GHULHU� ILFN� MDJ� HWW� HUEMXGDQGH� RP� DWW� Jn� HQ� NXUV� PHG� UXEULNHQ�� 0HWRG�PHWRGRORJL�RFK�HSLVWHPRORJL�L�IHPLQLVWLVND�IRUVNQLQJVSURFHVVHU� �EHQlPQV�KlGDQHIWHU�PHWRG	�PHWRGRORJLNXUVHQ���8QGHU�DUEHWHW�PHG�GHQQD�NXUV�E|UMDGH�MDJ�I|UVWn�YDUL�PLWW�GLOHPPD�OnJ�'H�IXQGHULQJDU�MDJ�EDU�Sn�ERWWQDGH�L�HQ�HSLVWHPRORJLVN��NXQVNDSVWHRUHWLVN�NRQIOLNW��'HW�EOHYW\GOLJW� I|U� PLJ� DWW� MDJ� L� PLQ� UROO� VRP� VWXGHQW� YLG� HQ� WHNQLVN� K|JVNROD� EHIDQQ� PLJ� L� HWWVDPPDQKDQJ�VRP�SUlJODV�DY�HQ�SRVLWLYLVWLVN�NXQVNDSVV\Q��'HW�lU�LQWH�Vn�DWW�MDJ�YLOO�SnVWn�DWWGHQQD�SUlJOLQJ�NlQQHWHFNQDV�DY�HQ�WRWDO�EOLQGKHW�LQI|U�GHQ�NULWLN�PRW��REMHNWLY��NXQVNDS�VRPlU� QlVWDQ� OLND� JDPPDO� VRP� SRVLWLYLVPHQ� VMlOY�� ,� GHQ� NXUVOLWWHUDWXU� I|U� H[DPHQVDUEHWH� VRPIOLWLJW� DQYlQGV� LQRP�K|JVNRODQ� EHVNULYV� WYn� YHWHQVNDSOLJD� I|UKnOOQLQJVVlWW� YDUDY� GHW� HQD� lUSRVLWLYLVPHQ�RFK�GHW�DQGUD�lU�KHUPHQHXWLNHQ���'HW�VHQDUH�I|UKnOOQLQJVVlWWHW�EHVNULYV�VRP�GHWI|UUDV� PRWVDWV� L� RFK� PHG� DWW� GHW� NlQQHWHFNQDV� DY� WRONQLQJ� DY� YHUNOLJKHWHQ� VQDUDUH� lQEHVWlPQLQJ�DY�GHQVDPPD��3UREOHPHW�lU�DWW�L�SUDNWLNHQ�VWlOOV�DOGULJ�GHQ�JUXQGOlJJDQGH�IUnJDQ�9LONHQ�YHUNOLJKHW�RFK�YHPV"
)|U� DWW� IRUPXOHUD�PLQD� HJQD� XWJnQJVSXQNWHU� KDU� MDJ� KDIW� VWRU� KMlOS� DY� GHQ� OlVQLQJ� RFK� GHGLVNXVVLRQHU� VRP� I|UWV� L�PHWRG�	�PHWRGRORJL� NXUVHQ�� 7Yn� DQGUD� NXUVHU� KDU� RFNVn� KDIW� VWRU
� .XUVHQ� YDU� HQ� GRNWRUDQGNXUV� VRP� JDYV� L� VDPDUEHWH� PHOODQ� %7+� �� ,QVWLWXWLRQHQ� I|U� $UEHWVYHWHQVNDS� RFK0HGLHWHNQLN�� IRUVNQLQJVHQKHWHQ� I|U� � ,7�RFK� JHQXVIRUVNQLQJ� �QXPHUD�7HNQRYHWHQVNDSOLJD� VWXGLHU�� �� RFK�/XOHnWHNQLVND�XQLYHUVLWHW���,QVWLWXWLRQHQ�I|U�DUEHWVYHWHQVNDS��DYGHOQLQJHQ�JHQXV�RFK�WHNQLN��.XUVHQ�YDU�XSSGHODG�L�WUHDYVQLWW� VRP� YDU� I|UODJGD� WLOO� ROLND� WLGSXQNWHU� XQGHU� SHULRGHQ� VHSWHPEHU� ����� �� IHEUXDUL� ������'HW� DYVQLWW� MDJGLVNXWHUDU�NULQJ�KlU�XWJMRUGH�GHW�I|UVWD�DYVQLWWHW�� -DJ�WlQNHU�KlU�IUDPI|UDOOW�Sn�5XQD�3DWHOV�RFK�%R�'DYLGVRQV��)RUVNQLQJVPHWRGLNHQV�JUXQGHU�
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EHW\GHOVH�L�PLQD�HSLVWHPRORJLVND�IXQGHULQJDU��'HQ�HQD�lU�,7�V�LGpKLVWRULD�L� JHQXVIRUVNQLQJV�SHUVSHNWLY�� GHQ� DQGUD� lU� <UNHVNXQQDQGH� RFK� 7HNQRORJL�� %nGD� NXUVHUQD� JDYV� YLG� %7+�,QVWLWXWLRQHQ� I|U� $UEHWVYHWHQVNDS� RFK� 0HGLHWHNQLN�� IRUVNQLQJVHQKHWHQ� I|U� 7HNQRYHWHQ�VNDSOLJD�VWXGLHU��,�GHVVD�EnGD�NXUVHU�KDU�MDJ�InWW�YLNWLJD�UHGVNDS�L�IRUP�DY�WH[WHU�HWDEOHUDGH�LGHQ� YHWHQVNDSOLJD� YlUOGHQ�� G� Y� V� WH[WHU� VRP� KDU� JUDQVNDWV� DY� DQGUD� IRUVNDUH� RFK� GlUPHGEHWUDNWDV� VRP�YHGHUKlIWLJD���*HQRP�GHQQD� OlVQLQJ� KDU� MDJ� InWW�P|MOLJKHW� DWW� UHIOHNWHUD� |YHUNXQVNDSHQ� VRP� EHJUHSS� RFK� YDG� VRP� XWJ|U� PLQ� HJHQ� NXQVNDSVV\Q�� -DJ� KDU� RFNVn� KDIWP|MOLJKHW� DWW� SU|YD� HQ� GHO� DY� PLQD� WDQNHJnQJDU� L� VNULIWOLJD� DQDO\VHU�� VnYlO� VRP� PXQWOLJDGLVNXVVLRQHU��YLOND�YDULW�RHUK|UW�YlUGHIXOOD�L�PLQ�HJHQ�WDQNHSURFHVV�
6\QHQ�Sn�NXQVNDS��PLQ�HJHQ�RFK�DQGUDV��VSHODU�VnOHGHV�HQ�JUXQGOlJJDQGH�UROO�L�GHW�DUEHWH�GXKDU� IUDPI|U�GLJ��'HW�lU�GRFN�YLNWLJW�DWW�NRPPD� LKnJ�DWW�PLQ�lPQHVPlVVLJD�XWJnQJVSXQNW�lUGDWDYHWHQVNDS��DGE��'HW�lU�WDFN�YDUH�GHQ�XWJnQJVSXQNWHQ�MDJ�NDQ�YlOMD�GH�SHUVSHNWLY�MDJ�J|U�LIRUP� DY� IUnJHVWlOOQLQJDU� RFK� WRONQLQJDU�� +DGH� MDJ� VDNQDW� GHQQD� lPQHVPlVVLJD� I|UDQNULQJKDGH�SHUVSHNWLYHW�EOLYLW�HWW�DQQDW�
���6\IWH�	�PnOJUXSS
0LQ�PnOVlWWQLQJ�KDU�YDULW�DWW�YLVD�Sn�QnJUD�DY�GH�VYnULJKHWHU��PHQ�RFNVn�P|MOLJKHWHU��VRP�NDQXSSIDWWDV� L� IRUPDQGHW� DY� SURJUDPPHULQJVNXQVNDS� Sn� Q\E|UMDUQLYn��*HQRP� DWW� VDPWDOD�PHGVnYlO�OlUDUH�VRP�VWXGHQWHU�KDU�MDJ�I|UV|NW�W\GOLJJ|UD�KXU�VNDSDQGHW�DY�NXQVNDS�lU�QnJRW�VRPVNHU�L�P|WHW�GHP�HPHOODQ��'H�IUnJHVWlOOQLQJDU�MDJ�EHVNULYHU�L�DYVQLWW�����KDU�XWJMRUW�EDVHQ�I|UGHVVD�VDPWDO��)UDPI|UDOOW�KDU�MDJ�I|UV|NW�V\QOLJJ|UD�GHQ�NRQWH[W�LQRP�YLONHQ�XQGHUYLVQLQJHQWLOOlPSDV��0LQ� I|UKRSSQLQJ� lU� DWW� DUEHWHW� L� I|UOlQJQLQJHQ� NDQ� JH� LPSXOVHU� WLOO� Q\D� YlJDU� LI|UPHGODQGHW� DY� SURJUDPPHULQJVNXQVNDS�� 6RP� SRWHQWLHOOD� OlVDUH� VHU� MDJ� XWELOGQLQJV�DQVYDULJD�� VWXGHQWHU� RFK� OlUDUH�� OLNVRP� DQGUD� VRP� Sn� ROLND� VlWW� lU� LQYROYHUDGH� L� SURJUDP�PHULQJVXQGHUYLVQLQJHQ�� 5DSSRUWHQ� NDQ� lYHQ� YDUD� LQWUHVVDQW� I|U� GHP� VRP� KDU� HWW� DOOPlQWLQWUHVVH�DY�DWW�VWXGHUD�KXU�OlURSURFHVVHQ�IRUPDU�RFK�IRUPDV�DY�GH�GHOWDJDQGH�SDUWHUQD�
����5DSSRUWHQV�XSSOlJJQLQJ
5DSSRUWHQ�lU�LQGHODG�L�IHP�NDSLWHO��'H�ROLND�NDSLWOHQ�EHKDQGODU�L�NRUWKHW�I|OMDQGH�
�� ,� LQOHGQLQJHQ� EHVNULYHU� MDJ� PLWW� lPQHVYDO� RFK� EDNJUXQGHQ� WLOO� GHW�� -DJ� I|UNODUDU� RFNVnYLOND� PHWRGHU� MDJ� DQYlQW� RFK� GH� PHWRGRORJLVND� XWJnQJVSXQNWHUQD� I|U� PLWW� DUEHWH�6OXWOLJHQ�EHVNULYHU�MDJ�V\IWHW�PHG�UDSSRUWHQ�OLNVRP�YHP�GHQ�ULNWDU�VLJ�WLOO��� %DNJUXQGVNDSLWOHW� XWJ|U� HQ� NRUW� EHVNULYQLQJ� DY� GH� EnGD� XWELOGQLQJDU� VRP� LQJnWW� L� GHQHPSLULVND� GHOHQ� DY� XQGHUV|NQLQJHQ�� )UDPI|UDOOW� LQQHKnOOHU� GHW� HQ� LQJnHQGH� UHGRJ|UHOVHI|U�XWIRUPQLQJHQ�DY�SURJUDPPHULQJVNXUVHUQD�YLG�GH�UHVSHNWLYH�SURJUDPPHQ��� .DSLWHO� WUH� WHFNQDU� HQ� ELOG� DY� UHVXOWDWHQ� IUnQ� GHQ� HPSLULVND� XQGHUV|NQLQJHQ�8QGHUUXEULNHUQD� nWHUVSHJODU� GH� WHPDQ� VRP� IUnJHVWlOOQLQJDUQD� NUHWVDW� NULQJ��([HPSHO� SnGHVVD� WHPDQ� lU�� LQQHE|UGHU� DY� SURJUDPPHULQJVNXQVNDS�� ROLND� I|UKnOOQLQJVVlWW� LI|UYlUYDQGHW� DY� SURJUDPPHULQJVNXQVNDS�� WLGLJDUH� HUIDUHQKHWHU� DY� GDWRUHU� RFKSURJUDPPHULQJ��P�P�
�(OLVDEHWK� *XOEUDQGVHQ� I|U� L� DUWLNHOQ� 2EMHFWLYLW\"� 5HIOH[LYLW\�� $XWKRULW\"��� VRP� LQJnU� L� KHQQHV� OLFHQWLDW�DYKDQGOLQJ�� HWW� LQWUHVVDQW� UHVRQHPDQJ� RP� KXU� I|UHVWlOOQLQJDU� RP� DXNWRULWHW� HOOHU� EULVW� Sn� DXNWRULWHW� L� HQ� WH[WIRUPDV�LQRP�GHQ�YHWHQVNDSOLJD�YlUOGHQ��,�GHWWD�VDPPDQKDQJ�YlOMHU�MDJ�GRFN�DWW�EDUD�QlPQD�GLVNXVVLRQHQ�VRP�HQILQJHUYLVQLQJ�RP�DWW�YHWHQVNDS�RFK�YHWHQVNDSOLJKHW�VRP�EHJUHSS�LQWH�lU�KHOW�RNRPSOLFHUDGH�-
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�� $QDO\VNDSLWOHW�lU�HWW�I|UV|N�DWW�nWHUVSHJOD�GHQ�IRUWJnHQGH�GLDORJ�PHOODQ�IlOWVWXGLHUQD�RFKGHQ� OLWWHUDWXU� MDJ� OlVW� VRP� YDULW� XWPlUNDQGH� I|U� DUEHWVSURFHVVHQ�� ,� DQDO\VHQ� KDU� MDJIRUPXOHUDW�WUH�NXQVNDSVWHPDQ�XQGHU�YLOND�ROLND�DVSHNWHU�DY�NXQVNDS�GLVNXWHUDV��'HW�I|UVWDWHPDW� EHKDQGODU� V\QHQ� Sn� NXQVNDS�� GHW� DQGUD� IRUPDQGHW� DY� NXQVNDS� RFK� GHW� WUHGMHGLVNXWHUDU�YlJOHGDUH�L�IRUPDQGHW�DY�NXQVNDS��� 'HW� VLVWD� NDSLWOHW� XWJ|U� HQ� GLVNXVVLRQ� NULQJ� GH�� HQOLJW� PLQ� XSSIDWWQLQJ�� PHVW� FHQWUDODIUnJHVWlOOQLQJDUQD�L�DUEHWHW��-DJ�UHGRJ|U�KlU�I|U�GH�NRQWH[WXHOOD�SUREOHP�MDJ�LGHQWLILHUDU�LDQDO\VHQ�VDPW�I|U�HWW�UHVRQHPDQJ�NULQJ�P|MOLJD�RUVDNHU�WLOO�GHP�
%LODJHGHOHQ� LQQHKnOOHU� HQ�RUGOLVWD�PHG�SURJUDPPHULQJVUHODWHUDGH� WHUPHU� VRP� I|UHNRPPHU� LDUEHWHW��'HQ�lU�WlQNW�DWW�IXQJHUD�VRP�HWW�VW|G�YLG�OlVQLQJHQ�I|U�GHP�VRP�LQWH�XPJnV�PHG�GHVVDWHUPHU�GDJOLJHQ��%ODQG�ELODJRUQD� ILQQV�RFNVn�GH� IUnJHPDOODU� MDJ�XWJnWW� LIUnQ� L� VDPEDQG�PHGLQWHUYMXDUEHWHW�
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���%DNJUXQG
,� GHWWD� NDSLWHO� JHU� MDJ� HQ� NRUWIDWWDG� EHVNULYQLQJ� DY� GH� WYn� XWELOGQLQJDU� VRP� LQJnU� LXQGHUV|NQLQJHQ��-DJ�UHGRJ|U�RFNVn�I|U�XSSOlJJQLQJHQ�DY�RFK�LQQHKnOOHW�L�GH�UHVSHNWLYH�XWELOG�QLQJDUQDV� LQOHGDQGH�SURJUDPPHULQJVNXUV��$YVOXWQLQJVYLV�J|U� MDJ� HQ� MlPI|UDQGH�NRPPHQWDUNULQJ�NXUVHUQDV�XWIRUPQLQJ�����%DNJUXQG�,QIRUPDWLRQVWHNQRORJLSURJUDPPHW
,QIRUPDWLRQVWHNQRORJLXWELOGQLQJHQ� HOOHU� ,7�SURJUDPPHW� VRP� GHQ� NDOODV� LQWHUQW�� JHV� YLG,QVWLWXWLRQHQ�I|U�SURJUDPYDUXWHNQLN�RFK�GDWDYHWHQVNDS��LSG���'HQ�lU�HQ�GLVWDQVXWELOGQLQJ�GlUVWXGHQWHUQD� KDU� WYn� DOWHUQDWLY�� 'HW� HQD� LQQHElU� DWW� WYn� nU� OlVHV� KHOW� Sn� GLVWDQV�� YDUHIWHU� HQK|JVNROHH[DPHQ� L� DGE� HUKnOOHV�� 'HW� DQGUD� DOWHUQDWLYHW� LQQHElU� DWW� GHW� I|UVWD� nUHW� OlVHV� SnGLVWDQV��WLOOVDPPDQV�PHG�GHP�VRP�OlVHU�WLOO�HQ�K|JVNROHH[DPHQ��RFK�DWW�GH�WYn�VLVWD�nUHQ�OlVHVSn� %7+�� L� 5RQQHE\�� $YVOXWDG� XWELOGQLQJ� OHGHU� WLOO� HQ� ILORVRILH� NDQGLGDWH[DPHQ� LDGE�GDWDYHWHQVNDS���2DYVHWW�RP�VWXGHQWHQ�OlVHU�WYn�HOOHU�WUH�nU�KDU�XWELOGQLQJHQ�VRP�V\IWH�DWWJH� HQ� JUXQGOlJJDQGH� GDWRUNRPSHWHQV� RFK� YDQD� YDG� JlOOHU� DWW� DUEHWD� PHG� ROLND� W\SHU� DYWLOOlPSQLQJDU�VnYlO�VRP��YLG�DWW�XWIRUPD�UXWLQHU�RFK�YHUNW\J�WLOO�VW|G�I|U�GHW�HJQD�DUEHWHW� ��8WELOGQLQJHQ� VlJV� I|UEHUHGD� VWXGHQWHQ� I|U� �NYDOLILFHUDGH� XSSJLIWHU� LQRP� V\VWHPXWYHFNOLQJ�SURJUDPPHULQJ�RFK�XSSKDQGOLQJ�DY�GDWRULVHUDGH�LQIRUPDWLRQVV \VWHP���
8QGHU� GLVWDQVGHOHQ� DY� XWELOGQLQJHQ� DQRUGQDV� I|UHOlVQLQJDU� RFK� ODERUDWLRQHU� Sn� K|JVNRODQ� L5RQQHE\� YDU� IMRUWRQGH� GDJ�� 'HVVD� WUlIIDU� lU� LQWH� REOLJDWRULVND�� PHQ� UHNRPPHQGHUDV� IUnQSURJUDPOHGQLQJHQV� VLGD�� 6WXGHQWHUQD� XSSPDQDV� lYHQ� DWW� ELOGD� ORNDOD� VWXGLHJUXSSHU�$GUHVVXSSJLIWHU�RFK�WHOHIRQQXPPHU�GLVWULEXHUDV�GlUI|U�WLOO�DOOD�UHJLVWUHUDGH�VWXGHQWHU�L�E|UMDQDY�WHUPLQHQ�
1lU� ,7�SURJUDPPHWV�IMlUGH�nUVNXOO�DY�VWXGHQWHU�E|UMDGH�K|VWWHUPLQHQ������� UHJLVWUHUDGHV���VWXGHQWHU��YDUDY����NYLQQRU��9LG�YnUWHUPLQHQV�E|UMDQ��G�Y�V� L�PLWWHQ�DY�MDQXDUL������VWRG���DY�GHVVD���YDUDY����NYLQQRU���IRUWIDUDQGH�VRP�UHJLVWUHUDGH�YLG�SURJUDPPHW�
����%DNJUXQG�0HGLHWHNQLNSURJUDPPHW
0HGLHWHNQLNSURJUDPPHW� �07�SURJUDPPHW�� JHV� YLG� LQVWLWXWLRQHQ� I|U� $UEHWVYHWHQVNDS� RFK0HGLHWHNQLN��LDP���IRUVNQLQJVHQKHWHQ�I|U�7HNQRYHWHQVNDSOLJD�VWXGLHU��3URJUDPPHW�lU�Q\WW�I|UK|VWWHUPLQHQ������RFK�SURJUDPPHWV�I\VLVND�SODFHULQJ�lU�L�.DUOVKDPQ�����VWXGHQWHU��YDUDY���NYLQQRU� VWRG� VRP� UHJLVWUHUDGH� YLG� K|VWWHUPLQHQV� E|UMDQ�� 'n� YnUWHUPLQHQ� LQOHGGHV� KDGH� HQ�NYLQQOLJ��VWXGHQW�KRSSDW�DY��8WELOGQLQJHQ�lU� WUH�nULJ� RFK� OHGHU��EHURHQGH�Sn� LQULNWQLQJ�� WLOODQWLQJHQ�HQ�WHNQRORJLH�NDQGLGDWH[DPHQ�HOOHU�HQ�ILORVRILH�NDQGLGDWH[DPHQ�L�PHGLHWHNQLN�
6\IWHW� PHG� XWELOGQLQJHQ� lU� DWW� PHG� XWJnQJVSXQNW� IUnQ� PHGLHEUDQVFKHQV� �EHKRY� DY\UNHVVNLFNOLJD� PlQQLVNRU� VRP� NDQ� KDQWHUD� GLJLWDOD� WHNQLN�� DUEHWV�� RFK� GLVWULEXWLRQVIO|GHQ
� 9LONHW�DY�lPQHQD�VRP�XWJ|U�KXYXGlPQH�L�H[DPHQ�EHVWlPV�DY�YLONHQ�LQULNWQLQJ�GHQ�HQVNLOGH�VWXGHQWHQ�YlOMHU�'H�VRP�YlOMHU�GDWDYHWHQVNDSOLJ�LQULNWQLQJ�KDU�P|MOLJKHW�DWW�E\JJD�Sn�XWELOGQLQJHQ�PHG�HWW�IMlUGH�PDJLVWHUnU�� (QOLJW�GHQ�XWELOGQLQJVEHVNULYQLQJ�VRP�IRUPXOHUDGHV�LQI|U�DQWDJQLQJHQ�WLOO�K|VWWHUPLQHQ������� ,ELG�
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>�@�XWELOGD�GLJLWDOD�KDQWYHUNDUH�VRP�NDQ�WLOOlPSD�VLQD�NXQVNDSHU�RFK�HUIDUHQKHWHU�L�PnQJDROLND�GLJLWDOD�PHGLHU� ��
'H�VWXGHUDQGH�YLG�SURJUDPPHW�XWUXVWDV�YDU�RFK�HQ�PHG� HQ�ElUEDU�GDWRU� VRP�GH� InU� EHKnOODXQGHU�KHOD�XWELOGQLQJHQ��(Q�DY�WDQNDUQD�EDNRP�GHWWD�lU�DWW�VWXGHQWHUQD�LQWH�VND�YDUD�EXQGQDDY� DWW� EHILQQD� VLJ� Sn� HQ�EHVWlPG�SODWV� L� VWXGLHDUEHWHW��6WXGHQWHUQD�EOLU�PHU�PRELOD� RFK� NDQGlUPHG� OlWWDUH� WLOOYDUDWD� GHQ� SRWHQWLHOOD� NUHDWLYLWHW� GHW� LQQHElU� DWW� PnQJD� LQGLYLGHU� RFKVDPPDQKDQJ�P|WV�� 6WXGHQWHUQD� XSSPXQWUDV� RFNVn� DWW� WD� HWW� VWRUW� HJHW� DQVYDU� I|U� GHQ� HJQDOlURSURFHVVHQ��,�GHWWD�DQVYDU�LQJnU�DWW�IRUPXOHUD�GHQ�HJQD�PnOVlWWQLQJHQ�PHG�XWELOGQLQJHQ�RFKP|MOLJD�YlJDU�I|U�DWW�Qn�GHQQD�PnOVlWWQLQJ��6WXGHQWHUQD�InU�W�H[�UHGDQ�LQI|U�DQGUD�nUHW�YlOMD�GHRPUnGHQ� LQRP�YLOND� GH� lU� LQWUHVVHUDGH� DY� DWW� I|UGMXSD� VLQD� NXQVNDSHU�� /HNWLRQVQlUYDURQ� lUIULYLOOLJ��'HQ�HQGD�JnQJHQ�PDQ�IUnQ�K|JVNRODQV�VLGD�I|UXWVlWWHU�DWW�DOOD�lU�QlUYDUDQGH�lU�YLGGHQ�nWHUNRPPDQGH�YHFNRVDPOLQJHQ�VRP�KnOOV�YDUMH�IUHGDJVI|UPLGGDJ�
9LG� XWELOGQLQJHQ� I|UV� HQ� SnJnHQGH�GLVNXVVLRQ� NULQJ� EHW\GHOVHQ� DY� �DYOlUQLQJ��� G� Y� V� DWW� YLVRP� GHOWDJDUH� L� HWW� XWELOGQLQJVVDPPDQKDQJ� PnVWH� DUEHWD� PHG� DWW� �OlUD� ERUW�� LQDUEHWDGHI|UHVWlOOQLQJDU� VRP� YDULW� GRPLQHUDQGH� LQRP� WUDGLWLRQHOOW� VYHQVNW� XWELOGQLQJVYlVHQGH�I|UHVWlOOQLQJDU� RFK� YlUGHULQJDU� VRP� E\JJHU� Sn� §NRQNXUUHQVWlQNDQGH�� OlUDUDXNWRULWHW� RFK©NlQGD� VYDU� Sn� NlQGD� IUnJRU©� �� ,VWlOOHW� YLOO� GH� DQVYDULJD� I|U� XWELOGQLQJHQ� WLOOYDUDWD� EnGHOlURSURFHVVHU� RFK� UHVXOWDW�� $PELWLRQHQ� lU� DWW� VNDSD� I|UXWVlWWQLQJDU� �I|U� DWW� GHQ� HQVNLOGHVVRFLDOD� RFK� SHUVRQOLJD� NRPSHWHQV� >VND� NXQQD@� Yl[D� YDG� JlOOHU� W� H[� DQVYDU�� VDPDUEHWH�RPG|PH� RFK� HWW� NULWLVNW� I|UKnOOQLQJVVlWW��� )|U� DWW� J|UD� GHW� P|MOLJW� DWW� VNDSD� GHVVDI|UXWVlWWQLQJDU� lU� GHW� EHW\GHOVHIXOOW� DWW� EHWUDNWD� GHOWDJDUQDV� OlURSURFHVVHU� L� HWW� WUH�nUVSHUVSHNWLY��
,� SURJUDPEHVNULYQLQJHQ� I|UNODUDV� GH� I|UKnOOQLQJVVlWW� GH� DQVYDULJD� YLOO� XWJn� IUnQ� LXWELOGQLQJVVLWXDWLRQHQ�� ,� NRUWKHW� EHWRQDV� KlU� YLNWHQ� DY� DWW� EnGH� WLOOYDUDWD� WUDGLWLRQHOODXQGHUYLVQLQJVIRUPHU��W�H[�L�IRUP�DY�I|UHOlVQLQJDU�RFK�VHPLQDULHU�VRP�DWW�I|UV|ND�ILQQD�Q\D��EOD�JHQRP� LQWHJUHUDGH�NXUVHU�RFK�DQGUD� WYlUYHWHQVNDSOLJD�|SSQLQJDU��(WW� VlWW� DWW� nVWDGNRPPDGHWWD� lU� JHQRP� DWW� OlPQD� XWU\PPH� I|U� I|UXWVlWWQLQJVO|VD� LGpVDPWDO�PHOODQ� VWXGHQWHU�� OlUDUHRFK�H[WHUQD�LQWUHVVHQWHU��'H�WUH�GHODU�SURJUDPPHW�YLOO�LQWHJUHUD�lU�
�� 'DWDYHWHQVNDS��PHGLHWHNQLN�RFK�JHVWDOWQLQJ �� LQQHIDWWDU�JUXQGWHNQLNHU� LQRP�GH�ROLNDKXYXGlPQHQD��� 5HIOHNWLRQ ��RPIDWWDU�EO�D��SURMHNWOHGQLQJ��PlQQLVND��RFK�GDWRULQWHUDNWLRQ��F\ERUJWHRULHU�,7�V�LGpKLVWRULD�PP��� 3URMHNW ��LQQHElU�DWW�NXUVHUQD�L�JUXQGWHNQLN�RFK�UHIOHNWLRQ�VND�WLOOlPSDV�L�ROLND�GLJLWDODPHGLHU� JHQRP� SURMHNW� VRP� E\JJHU� Sn� LGpVNDSDQGH�� SODQHULQJ� RFK� ILQDQVLHULQJ�JHQRPI|UDQGH�VDPW�UHIOHNWLRQ�
� 'HWWD� FLWDW� OLNVRP� |YULJ� LQIRUPDWLRQ� L�PLQ� EHVNULYQLQJ� DY�07�SURJUDPPHW� L� GHWWD� DYVQLWW� ������ lU�� Gn� LQJHWDQQDW� DQJHV�� KlPWDG� IUnQ� 3URJUDPEHVNULYQLQJ� YHUVLRQ� ��� I|UIDWWDG� DY� 3HWHU� (NGDKO� ���������� $WW� MDJ� YDOWDQYlQGD�GHWWD�VRP�NlOOD� LVWlOOHW� I|U�GHQ�RIILFLHOOD�XWELOGQLQJVEHVNULYQLQJ� VRP�SXEOLFHUDGHV� L� VDPPD�VHULH�PHGLQIRUPDWLRQVEODG�VRP�,7�SURJUDPPHWV�XWELOGQLQJVEHVNULYQLQJ�KlUU|U�IUnQ��EHURU�Sn�DWW�MDJ�VnJ�GHW�VRP�YLNWLJW�DWWDQYlQGD� GHQ� NlOOD� VRP� GH� VWXGHQWHU� VRP� V|NW� WLOO� SURJUDPPHW� VHQDVW� NDQ� KD� NRPPLW� L� NRQWDNW� PHG�� 'HQQDEHVNULYQLQJ� VNLOMHU� VLJ� QlPOLJHQ� Sn� YLVVD� YlVHQWOLJD� SXQNWHU� IUnQ� GHQ� XUVSUXQJOLJD� RIILFLHOOD� XWELOGQLQJV�EHVNULYQLQJHQ�� 'lUHPRW� VWlPPHU� GHQ� YlO� |YHUHQV� PHG� GHQ� SUHVHQWDWLRQ� DY� SURJUDPPHW� VRP� J|UV� L�%7+�VXWELOGQLQJVNDWDORJ�I|U���������� %HW\GHOVHQ�DY�DWW�EHWUDNWD�GHOWDJDUQDV�OlURSURFHVVHU�L�HWW�WUH�nUV�SHUVSHNWLY��LVWlOOHW�I|U�§WHUPLQ�I|U�WHUPLQ§��KDUVlUVNLOW�EHWRQDWV�L�GH�nWHUNRPPDQGH�VDPWDO�MDJ�KDU�KDIW�PHG�GH�DQVYDULJD�I|U�XWELOGQLQJHQ�
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8WELOGQLQJHQ�lU�XSSE\JJG�NULQJ� ROLND�SURMHNW� ���� �� HWW� I|U� YDUMH� WHUPLQ��)|U� DWW� UHDOLVHUD� GHROLND�SURMHNWHQ�SODQHUDV�UHOHYDQWD�NXUVHU�LQ��VRP�NDQ�JH�NXQVNDSHU�RP�GH���I|U�VDPPDQKDQJHW�� Q|GYlQGLJD� JUXQGWHNQLNHUQD� ����� ,QRP� GH� ROLND� SURMHNWHQ� YLOO� GH� DQVYDULJD� DWW� HWWNRQWLQXHUOLJW� XWU\PPH� I|U� UHIOHNWLRQ� VNDSDV� JHQRP� DWW� VWXGHQWHUQDV� HUIDUHQKHWHU� RFKNXQVNDSHU�WDV�WLOOYDUD��(WW�DY�PHGOHQ�I|U�DWW�VNDSD�GHWWD�XWU\PPH�lU�GH�LQSODQHUDGH�NXUVHU�VRPWLOO� VLWW� LQQHKnOO� SUREOHPDWLVHUDU� UHODWLRQHQ�HUQD�� PlQQLVND� ¤� GDWRU�� GLVNXWHUDU� LGpKLVWRULVNDSHUVSHNWLY�DY�,7��NRQNUHWLVHUDU�IUnJHVWlOOQLQJDU�NULQJ�SURMHNWOHGQLQJ��R�V�Y�����
����3URJUDPPHULQJVNXUVHUQDV�XSSOlJJQLQJ
������,7�352*5$00(7��$//0b17
,7�SURJUDPPHWV�SURJUDPPHULQJVNXUV��GGY��������lU�HQ����SRlQJVNXUV�VRP�EHVWnU�DY�YDG�VRPWLGLJDUH� YDULW� WYn� VHSDUDWD� ��SRlQJVNXUVHU�� *UXQGOlJJDQGH� ,7�� GDE� ���� UHVSHNWLYH3URJUDPPHULQJ� L� MDYD�� GGY� ��� OlVWHV� WLGLJDUH� XQGHU� YDUVLQ� OlVSHULRG�� ��� SRlQJI|UHWDJVHNRQRPL� OlVHV� VRP� SDUDOOHOO� NXUV�� XWGUDJHQ� |YHU� GHQ� I|UVWD� WHUPLQHQV� EnGDOlVSHULRGHU��*HQRP�DWW�VOn�VDPPDQ�GH�EnGD�LQOHGDQGH�NXUVHUQD�L�GDWDYHWHQVNDS�RFK�OnWD�GHQKRSVODJQD�NXUVHQ�O|SD�Sn�KDOYIDUW�XQGHU����YHFNRU��KRSSDV�SURJUDPOHGQLQJHQ�XSSQn�SRVLWLYDHIIHNWHU� I|U� MDYDLQOlUQLQJHQ� L� RFK� PHG� DWW� EHDUEHWQLQJVSHULRGHQ� EOLU� OlQJUH�� 7LGLJDUH� nUVVWXGHQWHU�KDU� L�NXUVXWYlUGHULQJDU� IUDPI|UW� DWW� LQOlUQLQJHQ�EOLYLW� DOOWI|U�NRPSULPHUDG�Gn�PDQOlVW���SRlQJ�MDYD�Sn�KDOYIDUW�XQGHU����YHFNRU�
,7�SURJUDPPHWV� LQOHGDQGH� nU� VND� HQOLJW� SURJUDPI|UNODULQJHQ� NXQQD� JHQRPI|UDV� KHOW� SnGLVWDQV��&LUND� YDU� IMRUWRQGH� GDJ� DQRUGQDV� GRFN� I|UOlVQLQJDU� RFK�� HOOHU� ODERUDWLRQHU� I|U� GHPVRP� YLOO�� RFK� KDU� P|MOLJKHW� DWW�� UHVD� WLOO� 5RQQHE\�� ,� nU� IDQQV� GHVVXWRP� HQ� VWXGLHJUXSS� L+|JDQlV� PHG� HJHQ� KDQGOHGDUH�� 'HQQD� VWXGLHJUXSS� KDGH� WLOOJnQJ� WLOO� HQ� GDWDVDO� VRPWLOOVDPPDQV�PHG�KDQGOHGDUHQV�O|Q�ILQDQVLHUDGHV�DY�+|JDQlV�NRPPXQ��'HW�YDU�RFNVn�GH�VRPWDJLW�LQLWLDWLYHW�WLOO�GHQQD�O|VQLQJ��0RPHQWHQ�L�MDYD�KDU�SUHVHQWHUDWV�JHQRP�IHP�I|UHOlVQLQJDURFK� VMX� KDQGOHGGD� ODERUDWLRQVWLOOIlOOHQ�� 8QGHU� WHUPLQHQ� EOHY� HQ� I|UHOlVQLQJ� RFK� HWWODERUDWLRQVWLOOIlOOH�L�5RQQHE\�LQVWlOOGD��'H�PRPHQW�VRP�PDQ�VNXOOH�KD�JnWW�LJHQRP�YLG�GHVVDWLOOIlOOHQ� ILFN� VWXGHQWHUQD� OlVD� LQ� Sn� HJHQ� KDQG��$OO� |YULJ� KDQGOHGQLQJ� XWI|UGHV� YLD� H�SRVW� �DQWLQJHQ�JHQRP�NRPPXQLNDWLRQ� L�GHQ�Q\KHWVJUXSS�VRP�YDU�NRSSODG� WLOO�NXUVHQ�HOOHU�JHQRPDWW� VWXGHQWHU� RFK� KDQGOHGDUH� NRPPXQLFHUDGH� GLUHNW� PHG� YDUDQGUD�� )UnQ� K|JVNRODQV� VLGDXSSPXQWUDGHV�DQYlQGQLQJHQ�DY�Q\KHWVJUXSSHQ���GHW�YLUWXHOOD�NODVVUXPPHW���I|U�DWW�DOOD�VNXOOHNXQQD�In�WD�GHO�DY�IUnJRU�RFK�VYDU��+DQGOHGDUQD�OD�RFNVn�XW�IUnJRU�DY�DOOPlQW�LQWUHVVH�
'H�SHUVRQHU�VRP�KDU�YDULW�LQYROYHUDGH�L�NXUVHQ�YDU�HQ�H[WHUQ�I|UOlVDUH��� WLGLJDUH�VWXGHQW�YLGVNRODQV� 'DWDLQJHQM|UVSURJUDP� RFK� QXPHUD� GHOlJDUH� L� HWW� XWELOGQLQJVI|UHWDJ�� VDPW� I\UD� ,7�VWXGHQWHU� �WYn� WUHGMH�nUV� RFK� WYn� IMlUGH�nUV��� DQVWlOOGD� VRP� DPDQXHQVHU�� ,� DPDQXHQVUROOHQLQJLFN�XUVSUXQJOLJHQ�HQEDUW�DWW�GH� VNXOOH� IXQJHUD� VRP� ODEEKDQGOHGDUH�� ,�KDQGOHGDUXSSGUDJHWLQJnU� EO� D� YlJOHGQLQJ� YLG� ODERUDWLRQHUQDV� JHQRPI|UDQGH� VDPW� UlWWQLQJ� DY� GHVDPPD� RFKDVVLVWDQV�YLG�WHQWDPHQVUlWWQLQJ��9LG�WHUPLQHQV�E|UMDQ�XW|NDGHV�XSSGUDJHW�WLOO�DWW�lYHQ�RPIDWWDXWIRUPQLQJHQ� DY� ODERUDWLRQHUQD� VDPW� YHFNR�� RFK� NRQWUROOXSSJLIWHU� RFK� DOO� UlWWQLQJ� DYWHQWDPLQD��6RP�IRUPHOOW�NXUVDQVYDULJ�KDU�,7�SURJUDPPHWV�SURJUDPDQVYDULJH�IXQJHUDW�
�� ''9����� *UXQGOlJJDQGH� ,7� RFK� SURJUDPPHULQJ� L� MDYD� �� lU� GHQ� RIILFLHOOD� NXUVNRGHQ� I|U� ,7�SURJUDPPHWVLQOHGDQGH�SURJUDPPHULQJVNXUV�
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������35$.7,6.$�020(17�)g5�,7�352*5$00(7
'H� VWXGHUDQGH� YLG� ,7�SURJUDPPHW� VNXOOH� XQGHU� K|VWWHUPLQHQ� JHQRPI|UD� I\UD� REOLJDWRULVNDODERUDWLRQHU��6WRSSGDWXP�I|U�LQOlPQLQJ�YDULHUDGH�Sn�PHOODQ�WYn�RFK�IHP�YHFNRU��EHURHQGH�SnODERUDWLRQHQV�RPIDWWQLQJ����'HVVXWRP�JMRUGH�GH�DQVYDULJD�KDQGOHGDUQD�NRQWUROOIUnJRU� WLOO�GHWYn� I|UVWD� ODERUDWLRQHUQD� VRP� DYVnJ� WlFND� LQ� GH� EHJUHSS� VWXGHQWHUQD� ERUGH� KD� OlUW� VLJ� HIWHUJHQRPJnQJHQ� ODERUDWLRQ��.RQWUROOIUnJRUQD� I\OOGH� IXQNWLRQHQ�DY� VMlOYWHVW��G�Y� V� � VWXGHQWHUQDNXQGH�WHVWD�VLQD�NXQVNDSHU��GLVNXWHUD�GHP�L�GHW�YLUWXHOOD�NODVVUXPPHW�RFK�ILFN�HIWHU�HQ�YHFNDVYDUHQ� WLOO� IUnJRUQD�� /DEEKDQGOHGDUQD� OD� lYHQ� XW� V� N� � YHFNRXSSJLIWHU� YLOND� RFNVn� KDGHIXQNWLRQHQ�DY�VMlOYWHVW�RFK�GlU�GLVNXVVLRQ�L�GHW�YLUWXHOOD�NODVVUXPPHW�XSSPXQWUDGHV��,�VOXWHWDY� QRYHPEHU� VOXWDGH� ODEEKDQGOHGDUQD� DWW� OlJJD� XW� YHFNRXSSJLIWHU� PHG� KlQYLVQLQJ� WLOO� DWWNXUVDQVYDULJ�EHVOXWDW�DWW�VWXGHQWHUQD�VNXOOH�JHV�P|MOLJKHW�DWW�VNUDSD�LKRS�ERQXVSRlQJ�WLOO�GHQNRPPDQGH�WHQWDPHQ�JHQRP�DWW�XWI|UD�WHVWHU�L�HWW�ZHEEDVHUDW�WHVWV\VWHP����6WXGHQWHUQD�NXQGHHUKnOOD�ERQXVSRlQJ�JHQRP�DWW� JHQRPI|UD�GH� HOYD� I|UVWD� WHVWHUQD� L� V\VWHPHW�PHG�PLQVW����UlWW�Sn�YDUMH�WHVW��9DUMH�JHQRPI|UW�WHVW�PHG�PLQVW�����UlWW�JHQHUHUDGH����Sn�WHQWDQ��6\VWHPHWYDU�XSSE\JJW�Vn�DWW�Q\D�IUnJRU�VOXPSDGHV�IUDP�YDUMH�JnQJ�HQ�SHUVRQ�JHQRPI|UW�HWW�WHVW��YLONHWPHGI|UGH�P|MOLJKHWHQ�DWW�WHVWD�VLJ�IOHUD�JnQJHU�
)|U�DWW� VWXGHQWHUQD� VNXOOH�NXQQD�JHQRPI|UD� ODERUDWLRQHU� L� MDYD� NUlYGHV�GHW�DWW�GH� LQVWDOOHUDW-'.��-DYD�'HYHORSPHQW�.LW��Sn�VLQD�UHVSHNWLYH�GDWRURUHU��-'.�YDU�GHQ�XWYHFNOLQJVPLOM|�VRPDQYlQGHV�YLG�XWYHFNODQGHW�DY�MDYDSURJUDP��6RP�LQOHGDQGH�|YQLQJ�IDQQV�GlUI|U�HQ�ODERUDWLRQ��VRP�QRJJUDQW�EHVNUHY�YDU�PDQ�NDQ�In�WDJ�Sn�-'.�RFK�KXU�GHW�LQVWDOOHUDV��9LGDUH�LQJLFN�HQEHVNULYQLQJ� DY� KXU� PDQ� NXQGH� VNULYD� HWW� HQNHOW� SURJUDP�� VDPW� KXU� NRGHQ� NRPSLOHUDVUHVSHNWLYH� H[HNYHUDV�� 6OXWOLJHQ� IDQQV� RFNVn� HQ� EHVNULYQLQJ� DY� HQ� QRUPDO� DUEHWVJnQJ� YLGVNDSDQGHW� DY� SURJUDP� VDPW� I|UVODJ� Sn� ROLND� HGLWRUHU� VRP� NXQGH� DQYlQGDV�� YDUDY� YLVVDLQQHK|OO�VW|GIXQNWLRQHU�VRP�W�H[�UDGQXPUHULQJ�RFK�IlUJODJG�NRG�
'H� I\UD� ODERUDWLRQHU� VRP� VWXGHQWHUQD� KDGH� L� XSSJLIW� DWW� UHGRYLVD� YDU� XSSE\JJGD� HIWHU� HWWJHPHQVDPW� WHPD�� $YVLNWHQ� YDU� DWW� ODERUDWLRQHUQD� VNXOOH� E\JJD� Sn� YDUDQGUD�� ,� GHQ� I|UVWDODERUDWLRQHQ� YDU� GHW� KXYXGVDNOLJD� V\IWHW� DWW� VWXGHQWHUQD� VWLIWDGH� EHNDQWVNDS� PHG�� GH� I|UREMHNWRULHQWHUDG� SURJUDPPHULQJ� JUXQGOlJJDQGH� EHJUHSSHQ�� REMHNW� RFK� NODVV�� 'HW� YDU� GRFNIOHU� EHJUHSS�� NRQFHSW� VRP� WUlQDGHV� JHQRP� ODERUDWLRQHQ� VRP� EHVWRG� L� DWW� YDU� RFK� HQ� DYVWXGHQWHUQD�I|UYlQWDGHV�VNDSD�HQ�NODVV�VRP�UHSUHVHQWHUDU�HQ�&'�VNLYD�PHG�GHVV�W\SLVND�GDWDVRP� WLWHO�� DUWLVW�� XWJLYQLQJVnU�� OlQJG� Sn� VNLYDQ� PP�� 0HWRGHU� VNXOOH� VNDSDV� I|U� DWW� YLVD�UHWXUQHUD�� VnYlO� VRP� lQGUD� GHVVD� GDWD�� )|U� DWW� WHVWD� PHWRGHUQD� L� &'�NODVVHQ� PnVWHVWXGHQWHUQD� lYHQ� VNDSD� HQ� WHVWNODVV�� (IWHU� JHQRPI|UG� ODERUDWLRQ� I|UYlQWDGHV� VWXGHQWHQI|UXWRP� DWW� KD� InWW� I|UVWnHOVH� I|U� EHJUHSSHQ� NODVV� RFK� REMHNW�� RFNVn� I|UVWn� LQQHE|UGHQ� DYSURJUDPPHULQJVWHNQLVND� EHJUHSS� VRP� YDULDEHO� �DWWULEXW��� PHWRG�� NRQVWUXNWRU�� WLOOJlQJOLJKHW�SXEOLF� UHVSHNWLYH� SULYDWH��� VWUlQJDU�� KHOWDO�� IO\WWDO�� WLOOGHOQLQJ��PDLQ�PHWRGHQ�� LQVWDQVLHULQJ�SDUDPHWHU�
,�GHQ�DQGUD�ODERUDWLRQHQ�YDU�V\IWHW�DWW�VWXGHQWHUQD�OlUGH�VLJ�DWW�I|UVWn�RFK�DQYlQGD�EHJUHSSHWDUY�� 8SSJLIWHQ� EHVWRG� DY� DWW� VWXGHQWHQ� VNXOOH� VNDSD� HWW� PHGLDDUNLY� �L� IRUP� DY� HQ� JHQHUHOOEDVNODVV��HOOHU�PHU�NRUUHNW�HQ�DEVWUDNW�VXSHUNODVV��PHG�WUH�V�N��VXENODVVHU�I|U�DWW�UHSUHVHQWHUDROLND�W\SHU�DY�PHGLD��YLGHR��FG�RFK�ERN�VRP�VNXOOH�lUYD�JHPHQVDPPD�GDWD�RFK�IXQNWLRQDOLWHW
�� 6HQDUH�LQOlPQLQJDU�JRGWRJV�RFNVn��PHQ� UlWWQLQJHQ�DY�GHVVD�ODERUDWLRQHU�SULRULWHUDGHV�LQWH�RFK�DOOD�VWXGHQWHUXSSPDQDGHV�DWW�I|UV|ND�KnOOD�LQOlPQLQJVWLGHUQD�I|U�VLQ�HJHQ�VNXOO��Vn�DWW�GH�VNXOOH�VOLSSD�KDOND�HIWHU��� 7HVWV\VWHPHW�nWHUILQQV�Sn�DGUHVV��KWWS���FZ�SUHQKDOO�FRP�VDYLWFK� �QHUODGGDG������������ 3URJUDPH[HPSOHW� YDU� GHW� L� SURJUDPPHULQJVVDPPDQKDQJ� NODVVLVND�+HOOR�:RUOG�� VRP� VNULYHU� XW� MXVW�+HOOR:RUOG�Sn�VNlUPHQ�

http://cw.prenhall.com/savitch/
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IUnQ� VXSHUNODVVHQ� PHGLD�� 'H� NRQFHSW�� EHJUHSS� VRP� VWXGHQWHQ� I|UKRSSQLQJVYLV� KDGH� InWWI|UVWnHOVH�I|U�HIWHU�JHQRPI|UG�ODERUDWLRQ�YDU��DUY��VXENODVV��VXSHUNODVV��DEVWUDNW�NODVV��DEVWUDNWPHWRG��SRO\PRUILVP��UHWXUYlUGH��H[WHQGV��WLOOJlQJOLJKHW��SURWHFWHG��
'HQ� WUHGMH� ODERUDWLRQHQ� KDGH� VRP� KXYXGV\IWH� DWW� JH� I|UVWnHOVH� I|U� EHJUHSS� UHODWHUDGH� WLOOGDWDVWUXNWXUHU� �YHNWRUHU�� PlQJGHU�� RFK� DUY� �VXSHUNODVV�� VXENODVVHU�� LQNDSVOLQJ� JHQRPDQYlQGDQGH� DY� SXEOLF�� SULYDWH�SURWHFWHG� RFK� VXSHU��� 8SSJLIWHQ� EHVWRG� L� DWW� XWYHFNOD� GHWSnE|UMDGH� PHGLDDUNLYHW� WLOO� HWW� HIIHNWLYW� UHJLVWHUSURJUDP�� 5HJLVWUHW� �PHGLDUNLYHW�� VNXOOHI|UlQGUDV� Vn� DWW� GHW� LQQHK|OO� YLVVD� DWWULEXW� �YDULDEOHU�� RFK� PHWRGHU�� YDUDY� HQ� GHO� NXQGHnWHUDQYlQGDV�IUnQ�I|UHJnHQGH�ODERUDWLRQ��'H�IXQNWLRQHOOD�NUDYHQ�EHVWRG�DY�NRQVWUXHUDQGHW�DYPHWRGHU� I|U�� VNDSDQGH� DY� Q\� SRVW� �W� H[� LQOlJJQLQJ� DY� HQ� Q\� VNLYWLWHO��� lQGULQJ� DY� EHILQWOLJSRVW��ERUWWDJDQGH�DY�SRVW��V|NQLQJ��OLVWQLQJ�VDPW�IHOKDQWHULQJ��6WXGHQWHUQD�VNXOOH�lYHQ�VNDSDHWW�PHQ\V\VWHP�Vn�DWW�DQYlQGDUHQ�OlWW�VNXOOH�NXQQD�NRPPD�nW�GHVVD�IXQNWLRQHU�
,� GHQ� IMlUGH� RFK� VLVWD� ODERUDWLRQHQ� YDU� KXYXGV\IWHW� DWW� VNDSD� I|UVWnHOVH� I|U� KXU� MDYD� NDQDQYlQGDV�WLOO�DWW�SURJUDPPHUD�JUDILVND�JUlQVVQLWW�VDPW�KXU�PDQ�VSDUDU�WLOO�ILO��8SSJLIWHQ�YDU�DWWVNDSD� HWW� JUDILVNW� DQYlQGDUJUlQVVQLWW� WLOO� UHJLVWHUSURJUDPPHW� VRP� JMRUGHV� L� GHQ� I|UHJnHQGHODERUDWLRQHQ�� 'HVVXWRP� VNXOOH� GH� Q\D�XSSJLIWHU� VRP� HQ� DQYlQGDUH� YLOO� OlJJD� LQ� L� V\VWHPHWNXQQD�VSDUDV�WLOO�ILO��'H�IXQNWLRQHOOD�NUDYHQ�L�|YULJW�YDU�L�VWRUW�VHWW�GHVDPPD�VRP�L�I|UHJnHQGHODERUDWLRQ�
������0(',(7(.1,.352*5$00(7��$//0b17
0HGLHWHNQLNSURJUDPPHWV� LQOHGDQGH� SURJUDPPHULQJVNXUV� KDU� GHQ� RIILFLHOOD� NXUVNRGHQ� GSW������2EMHNWRULHQWHUDG�SURJUDPPHULQJ� L� MDYD��'HWWD�lU�HQ�IHPSRlQJVNXUV�VRP�QRUPDOW� OlVHVSn�KDOYIDUW�XQGHU�WLR�YHFNRU��$QVYDULJD�YLG�0HGLHWHNQLNSURJUDPPHW�KDU�SUHFLV�VRP�DQVYDULJDYLG� ,7�SURJUDPPHW� KDIW� DPELWLRQHQ� DWW� JH� VWXGHQWHUQD� HQ� OlQJUH� EHDUEHWQLQJVWLG� I|USURJUDPPHULQJVNXQVNDSHUQD�lQ�YDG�VRP�QRUPDOW�lU�IDOOHW�YLG�%7+�V�SURJUDPPHULQJVNXUVHU�)|U�DWW�nVWDGNRPPD�GHWWD�KDU�PDQ�YLG�07�SURJUDPPHW�YDOW�DWW�OnWD�GHQ�LQOHGDQGH�MDYDNXUVHQO|SD� |YHU� KHOD� WHUPLQHQ� PHG� HQ� OHNWLRQ� L� YHFNDQ�� 'H� NXUVHU� VWXGHQWHUQD� OlVW� SDUDOOHOOW� lUZHEESURGXNWLRQ���SRlQJ��RFNVn�|YHU�KHOD�WHUPLQHQ���GDWDEDVHU���SRlQJ�VDPW�GDWRUWHNQLN�RFKRSHUDWLYV\VWHP���SRlQJ�
8QGHUYLVQLQJHQ�KDU�YDULW�EDVHUDG�Sn�OHNWLRQHU�VRP�KDU�JHWWV�HQ�JnQJ�L�YHFNDQ�L�JUXSSHU�RP�FD��� SHUVRQHU�� /HNWLRQHUQD� KDU� LEODQG� YDULW� DY� I|UHOlVQLQJVNDUDNWlU� RFK� LEODQG� PHU� DYVHPLQDULHNDUDNWlU�GlU�PDQ�L�JUXSSHQ�KDU�GLVNXWHUDW�ROLND�SURJUDPPHULQJVEHJUHSS�RFK�� HOOHUO|VQLQJDU��(IWHUVRP�DOOD�VWXGHQWHU�YLG�07�SURJUDPPHW�KDU�XWUXVWDWV�PHG�HQ�ElUEDU�GDWRU�KDUOlUDUQD� KDIW�P|MOLJKHW� DWW� Jn� LJHQRP� H[HPSHO� VRP� VWXGHQWHUQD� GLUHNW� KDU� NXQQDW� WHVWD� �� HQP|MOLJKHW�VRP�GH�NXUVDQVYDULJD�RFNVn�DNWLYW�DQYlQW�VLJ�DY�
'H� NXUVDQVYDULJD� YLG� 07�SURJUDPPHW� UHNU\WHUDGHV� WLOO� DWW� E|UMD� PHG� I|U� DWW� XWIRUPD� Q\DODERUDWLRQHU�� 6NlOHW� YDU� DWW� SURJUDPOHGQLQJHQ� YLOOH� In� IUDP� Q\D� LGpHU� NULQJ� ODERUDWLRQHUQDVXWIRUPQLQJ�L�HWW�I|UV|N�DWW�VNDSD�HQ�Q\�NXOWXU�NULQJ�SURJUDPPHULQJHQ��'H�WYn�VWXGHQWHU�VRPUHNU\WHUDGHV� I|U� XSSGUDJHW� EOHY� UHNRPPHQGHUDGH� DY�0'$�SURJUDPPHWV� SURJUDPDQVYDULJH�'H� HQJDJHUDGH� VWXGHQWHUQD� OlVHU� VLVWD� nUHW� YLG� 0'$�SURJUDPPHW� RFK� lU� EnGD� P\FNHWLQWUHVVHUDGH� DY� RFK� GXNWLJD� Sn� DWW� SURJUDPPHUD�� 'H� lU� IUDPI|UDOOW� LQWUHVVHUDGH� DYVSHOSURJUDPPHULQJ� RFK� lJQDU� HQ� VWRU� GHO� DY� VLQ� IULWLG� nW� GHWWD�� 8SSGUDJHW� I|U� GHUDV� GHOXW|NDGHV�WLOO�DWW�YDUD�ODEEKDQGOHGDUH�I|U�DWW�WLOO�VLVW�RFNVn�RPIDWWD�UROOHQ�VRP�NXUVDQVYDULJD�
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����� 35$.7,6.$�020(17�0(',(7(.1,.�352*5$00(7
,� NXUVHQ� LQJLFN� WUH� ODERUDWLRQHU� VDPW� HWW� DQWDO� |YQLQJDU�� 6RP� DYVOXWQLQJ� ILFN� DOOD� VWXGHQWHUDUEHWD�PHG�HWW�YDOIULWW�SURJUDPPHULQJVSURMHNW�L�JUXSSHU�RP�����SHUVRQHU����6RP�H[DPLQDWLRQJHQRPI|UGHV�HQ��V�N��FRGHUHYLHZ��NRGJHQRPJnQJ��GlU�GH�ROLND�LQGLYLGHUQD�L�SURMHNWJUXSSHUQDGHODGHV� LQ� L� ROLND� UHGRYLVQLQJVJUXSSHU�� 9DU� RFK� HQ� VNXOOH� VHGDQ� SUHVHQWHUD� NRGHQ� I|U� VLQSURMHNWJUXSSV� SURJUDP� XQGHU� ��� PLQXWHU� RFK� VHGDQ� DNWLYW� GHOWD� L� GH� DQGUD� VWXGHQWHUQDVUHGRYLVQLQJDU� JHQRP� DWW� VWlOOD� IUnJRU� NULQJ� GHW� SURJUDPPHULQJVWHNQLVND� XWI|UDQGHW�� 9DUMHLQGLYLG�PnVWH� VnOHGHV� IRUPXOHUD� VLQ� HJHQ� I|UVWnHOVH� DY� VnYlO� GHW� SURMHNW� KRQ�� KDQ� GHOWDJLW� LVRP�DY�GH�DQGUD�VWXGHQWHUQDV�SURMHNW��/DERUDWLRQHUQD�YDU�WLOO�HQ�E|UMDQ�REOLJDWRULVND��PHQ�GHNXUVDQVYDULJD�EHVWlPGH�VLJ�JDQVND� VQDUW� I|U� DWW�GH� LQWH� VNXOOH�YDUD�GHW��9LG� WYHNVDPPD� IDOOYLG� EHG|PQLQJHQ� DY� GHQ� VOXWJLOWLJD� H[DPLQDWLRQHQ� NXQGH� GRFN� JHQRPI|UDQGHW� DYODERUDWLRQHUQD�YDUD�XWVODJVJLYDQGH�
9LG� XWIRUPQLQJHQ� DY� ODERUDWLRQHUQD� KDGH� GH� NXUVDQVYDULJD� LQWH� QnJRQ� XWWDODG� DPELWLRQ� DWWGHVVD� VNXOOH� I|OMD� QnJRQ� U|G� WUnG�� 0DQ� YLOOH� KHOOUH� IRNXVHUD� Sn� DWW� WUlQD� ROLND� EHJUHSS�NRQFHSW�� VDPW� Sn� DWW� VNDSD� ODERUDWLRQHU� VRP� VNXOOH� NlQQDV� JUDILVNW� WLOOWDODQGH��'HWWD� JMRUGHPDQ� L� I|UKRSSQLQJHQ�RP�DWW� VWXGHQWHUQD� VNXOOH� NlQQD� VLJ�PHU�PRWLYHUDGH�RFK� W\FND� DWW� GHWNlQGHV�UROLJDUH�RP�GHW��KlQGH�QnJRW�Sn�VNlUPHQ���� 'H�NXUVDQVYDULJD�KDGH�RFNVn�L�nWDQNH�GHVWXGHQWHU�VRP�UHGDQ�NXQGH�HQ�GHO�SURJUDPPHULQJ�YLOND�PDQ�KRSSDGHV�VNXOOH�EOL�VWLPXOHUDGHDY�GHVVD�JDQVND�RNRQYHQWLRQHOOD�ODERUDWLRQHU��)|U�DWW�NRPELQHUD�NlQVODQ�DY�DWW��QnJRW�KlQGHUSn�VNlUPHQ��PHG�GHQ�YHUNOLJKHW�GHW� LQQHElU�DWW�XQGHUYLVD�Q\E|UMDUH� L�SURJUDPPHULQJ�YDOGHOlUDUQD� DWW� JH� VWXGHQWHUQD�P\FNHW� IlUGLJ� NRG�� L� YLONHQ� HQEDUW� PLQGUH� I|UlQGULQJDU� EHK|YGHXWI|UDV��(Q�\WWHUOLJDUH�PnOVlWWQLQJ�PHG�GHWWD�YDU�DWW�VWXGHQWHUQD�VNXOOH�OlUD�VLJ�JHQRP�DWW�OlVDNRG�
6RP� LQOHGQLQJ� WLOO� GH� ODERUDWLRQHU� VWXGHQWHUQD� VNXOOH� XWI|UD� Sn� HJHQ� KDQG� �VDPDUEHWH� YDUWLOOnWHW��XWI|UGHV�HQ�|YQLQJ�EHQlPQG�ODERUDWLRQ���XQGHU�OHNWLRQVWLG��'HQQD�|YQLQJ�JLFN�XW�SnDWW�VWXGHQWHUQD�VNXOOH�EHNDQWD�VLJ�PHG�SURJUDPPHULQJVVSUnNHW�MDYD�JHQRP�DWW�lQGUD�Sn�QnJUDYDULDEOHUV� YlUGH� L� HWW� IlUGLJW� SURJUDP�� 3URJUDPPHW� YDU� HQ� DSSOHW� VRP� YLVDGH� HQ� WH[W� VRPUXOODGH� |YHU� HQ� IlUJDG� EDNJUXQG�� *HQRP� |YQLQJHQ� WUlQDGH� VWXGHQWHUQD� VLJ� L� DWW� DQYlQGDSURJUDPPHW�8OWUD(GLW��VRP�YDU�GHQ�WH[WHGLWRU�VRP�UHNRPPHQGHUDGHV�I|U�VNULYDQGHW�DY�NRG�VDPW�Sn�DWW�NRPSLOHUD��1|GYlQGLJ�SURJUDPYDUD��-'.�UHVSHNWLYH�8OWUD(GLW��KDGH�GHVVI|ULQQDQODGGDWV�QHU�RFK�LQVWDOOHUDWV�DY�VWXGHQWHUQD�Sn�GHQ�HJQD�GDWRUQ�
,QI|U�YDUMH�ODERUDWLRQ�K|OO�GH�NXUVDQVYDULJD�HQ�OHNWLRQ�GlU�PnOVlWWQLQJHQ�YDU�DWW�Jn�LJHQRP�GHYLNWLJDVWH� EHJUHSSHQ� VRP� EHU|UGH� GHQ� DNWXHOOD� ODERUDWLRQHQ�� 0DQ� JMRUGH� lYHQ� VNULIWOLJDEHVNULYQLQJDU� VRP�GHOYLV� |YHUODSSDGH� GH�PXQWOLJD��6DPWOLJD� ODERUDWLRQHU� KDGH� VWRSSGDWXP�PHQ�GHVVD�YDU�LQWH�DEVROXWD��'H�NXUVDQVYDULJD�I|UV|NWH�GRFN�XSSPXQWUD�WLOO�DWW�ODERUDWLRQHUQDVNLFNDGHV�LQ�I|UH�LQWURGXNWLRQHQ�DY�HQ�Q\�ODERUDWLRQ��6DPWOLJD�ODERUDWLRQHU�JLFNV�LJHQRP�I|UHPLWWHQ� DY� RNWREHU�� 'HWWD� LQQHEDU� DWW� L� SULQFLS� HQ� Q\� ODERUDWLRQ� SHU� YHFND� SUHVHQWHUDGHV�7DQNDUQD�PHG�DWW�Jn�LJHQRP�ODERUDWLRQHUQD�L�GHWWD�VQDEED�WHPSR�YDU�IOHUD��'HW�KDQGODGH�GHOVRP� DWW� In� LJnQJ� VWXGHQWHUQD� JHQRP� DWW� �FKRFND�� GHP� OLWH��PHQ� RFNVn� RP� DWW� GH� VRP� UHGDQlJQDW� VLJ� HQ� GHO� nW� SURJUDPPHULQJ� LQWH� VNXOOH� WDSSD� VXJHQ� UHGDQ� IUnQ� E|UMDQ� S� J� D� GHWOnQJVDPPD� WHPSRW�� 'HOYLV� RFK� NDQVNH� IUDPI|UDOOW� KDQGODGH� GHW� RP� DWW� OlPQD� UHVWHQ� DYWHUPLQHQ�|SSHQ�I|U�HWW�PHU�LQGLYLGXHOOW�WHPSR��'H�VRP�NlQGH�EHKRY�DY�DWW�UHSHWHUD�VNXOOH�InWLG�WLOO�GHWWD�LQQDQ�GHW�YDU�GDJV�DWW�I|UGMXSD�VLJ�L�GHW�DYVOXWDQGH�SURMHNWDUEHWHW��'H�VRP�W\FNWHVLJ�EHKlUVND�GH�JUXQGOlJJDQGH�ELWDUQD�L�SURJUDPPHULQJ�VNXOOH�LVWlOOHW�NXQQD�lJQD�PHU�WLG�nW
�� 1nJUD�KDU�YDOW�DWW�DUEHWD�Sn�HJHQ�KDQG�RFK�L�QnJRW�IDOO�KDU�JUXSSHQ�EHVWnWW�DY�IOHU�lQ�WUH�SHUVRQHU��� 7UDGLWLRQHOOW�OlU�VLJ�Q\E|UMDUVWXGHQWHU�DWW�VNDSD�SURJUDP�VRP�lU�KHOW�WH[WEDVHUDGH�VRP�L�,7�SURJUDPPHWV�IDOO�
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SURMHNWDUEHWHW�JHQRP�DWW�Jn�GLUHNW�LQ�L�GHWWD��9DUMH�JUXSS��VRP�VNDSDGHV�DY�VWXGHQWHUQD�VMlOYD�ILFN�YlOMD�lPQH�RFK�QLYn�I|U�VLWW�SURMHNW��7DQNHQ�YDU�DWW�DOOD�GlULJHQRP�VNXOOH�JHV�P|MOLJKHWDWW� DUEHWD� XWLIUnQ� VLQ� NXQVNDSVQLYn� RFK� VLQD� I|UXWVlWWQLQJDU�� 'HW� HQGD� NUDYHW� YDU� DWW� YDUMHJUXSS�VNDSDGH�HWW�HJHW�SURJUDP�
,�GHQ�I|UVWD� ODERUDWLRQHQ�ILFN�VWXGHQWHUQD�NRGHQ�WLOO�HWW�KDOYIlUGLJW�ELOVSHO��JMRUW� VRP� DSSOHW�'HW� VRP� VDNQDGHV� YDU� VMlOYD� ELOHQ� RFK� XSSJLIWHQ� EHVWRG� L� DWW� VNDSD� GHQQD� ELO� VDPW� VNDSDPHWRGHU�I|U�ELOHQV�U|UHOVHU�IUDPnW��EDNnW�RFK�nW�VLGRUQD��6\IWHW�PHG�ODERUDWLRQHQ�YDU�DWW�JH�HQI|UVWD� LQVLNW� L� YDG� NODVVHU�� REMHNW��PHWRGHU� RFK� YDULDEOHU� lU� VDPW� KXU� REMHNW� NRPPXQLFHUDUPHG� YDUDQGUD�� )|UVWnHOVH� VNXOOH� lYHQ� JHV� I|U� SURJUDPPHULQJVWHNQLVND� EHJUHSS� VRPNRQVWUXNWRU�UHVSHNWLYH�nWNRPVW�
bYHQ� L� GHQ� DQGUD� ODERUDWLRQHQ� ILFN� VWXGHQWHUQD� HWW� KDOYIlUGLJW� SURJUDP� VRP� GH� VNXOOHIlUGLJVWlOOD��8SSJLIWHQ�EHVWRG�DY�DWW�NRPSOHWWHUD�HWW�GHOYLV�XSSE\JJW�UHJLVWHU�I|U�ROLND�PHGLD�'HQ�IlUGLJD�NRG�VRP�VWXGHQWHUQD�KDGH�WLOOJnQJ�WLOO�EHVWRG�DY�i *8,�NODVV I|U�DWW�KDQWHUD�GHW�JUDILVND�JUlQVVQLWWHW��NQDSSDU��WH[WIlOW��OLVWRU�PP��i .QDSSO\VVQDU�NODVV� �%XWWRQ/LVWHQHU� VRP� NRQWUROOHUDU� RP� QnJRQ� NQDSS� L� *8,�W� KDUEOLYLW�QHGWU\FNW��HOOHU�NOLFNDG�Sn��i 0HGLD6WRUDJH�NODVV VRP�IXQJHUDU�VRP�HQ�ODJULQJVSODWV�I|U�DOOD�PHGLHU�i 0HGLD�NODVV VRP� XWJ|U� EDVNODVV� �VXSHUNODVV�� WLOO� |YULJD� PHGLHU� RFK� VRP� LQQHKnOOHUJHQHUHOOD�HJHQVNDSHU�JLOWLJD�I|U�DOOD�IRUPHU�DY�PHGLD�i 6WDUWNODVV L�YLONHQ�ILQQV�PHWRGHU��H�J�PDLQ�PHWRGHQ��I|U�DWW�VWDUWD�SURJUDPPHW�
'HW� VRP� nWHUVWRG� I|U� VWXGHQWHUQD� DWW� J|UD� YDU� DWW� VNDSD� NODVVHU� VRP� UHSUHVHQWHUDU� GH� ROLNDPHGLDW\SHUQD�ERN��FG�RFK�YLGHRILOP�VDPW�DWW� VH� WLOO� DWW� DUYVVWUXNWXUHQ� IXQJHUDGH� �YLONHW� EO� DNUlYGH� I|UVWnHOVH� DY� DEVWUDNWD� NODVVHU� UHVSHNWLYH� PHWRGHU� RFK� KXU� GHVVD� IXQJHUDU� �� VDPWSULQFLSHQ�I|U�SRO\PRUILVP��lYHQ�RP�WHUPHQ�DOGULJ�DQYlQGHV���6WXGHQWHUQD�PnVWH�RFNVn�NXQQDVNDSD�Q\D�REMHNW�DY�GH�ROLND�PHGLDW\SHUQD�RFK�VlNHUVWlOOD�DWW�GHVVD�ODJUDGHV�L�0HGLD6WRUDJH�6WXGHQWHUQD�VNXOOH�lYHQ�NRPPHQWHUD�NODVVHQ�0HGLD6WRUDJH��G�Y�V��EHVNULYD�YDG�GHQ�J|U�
,� GHQ� WUHGMH� RFK� VLVWD� ODERUDWLRQHQ� VNXOOH� VWXGHQWHUQD� IlUGLJVWlOOD� NRGHQ� WLOO� HWW� V� N� �KlQJDJXEEH� �VSHO��� VRP� lU� HQ� W\S� DY� RUGVSHO�� 0nOVlWWQLQJHQ� PHG� ODERUDWLRQHQ� YDU� DWW� VNDSD� HQGMXSDUH� I|UVWnHOVH� I|U� NRPPXQLNDWLRQHQ�PHOODQ� REMHNW�� VNLOOQDGHQ�PHOODQ� NODVV� RFK� REMHNW�YDULDEHO�RFK�DWWULEXW��6WXGHQWHUQD�VNXOOH�lYHQ�In�LQVLNW�L�DQYlQGQLQJHQ�DY�ODJULQJVVWUXNWXUHU�LIRUP�DY�IlOW�VDPW�VW\UIXQNWLRQHU��LI�VDWVHU��RFK�ORRSDU��IRU�RFK�ZKLOH��
'HQ� IlUGLJD� NRGHQ� EHVWRG� DY� HQ� 6WDUW�NODVV�� HQ� *8,�NODVV� �LQQHKnOODQGH� VSHOHWV� JUDILN��� HQ.H\ERDUG/LVWHQHU�NODVV� �O\VVQDU�HIWHU� WDQJHQWHU� VRP� WU\FNV�QHG��G�Y� V� � L� GHW�KlU� IDOOHW�YLONDERNVWlYHU�VRP�YlOMV���HQ�%XWWRQ/LVWHQHU�NODVV�RFK�HQ�NODVV�I|U�*DPH5XOHV��G�Y�V� �GHQ�NODVVVRP�LQQHKnOOHU�VSHOHWV�UHJOHU��'HQ�SULPlUD�XSSJLIWHQ�I|U�VWXGHQWHUQD�EHVWRG�L�DWW� IlUGLJVWlOODGHQ�VLVWQlPQGD�NODVVHQ��)|UXWRP�DWW�KLWWD�Sn�RUG�RFK�OlJJD�LQ�GHVVD� L�HWW� I|UNRQVWUXHUDW�IlOW�PnVWH� VWXGHQWHUQD� NXQQD� KDQWHUD� GH� LQPDWQLQJDU� VRP� J|UV� YLD� WDQJHQWERUGHW� Vn� DWW� *8,�NODVVHQ�InU�LQIRUPDWLRQ�RP�KXUXYLGD�GHQ�VND�VNULYD�XW�ERNVWlYHU�HOOHU�ULWD��GHODU�DY��HQ�KlQJGJXEEH��9DUMH�ERNVWDY�VRP�VSHODUHQ�DQYlQW� VLJ�DY�VNXOOH�RFNVn� VNULYDV�XW�Sn� VNlUPHQ�� Vn� DWWVSHODUHQ� VOLSSHU� KnOOD� GHVVD� L� KXYXGHW��.XUVDQVYDULJD� KDGH� XWIRUPDW� V� N� � SVHXGRNRG� I|U� HQPHWRG� VRP� NDQ� NRQWUROOHUD� RP� HQ� ERNVWDY� ILQQV� L� HWW� RUG��'HQ� VOXWJLOWLJD� NRGHQ� ILFN� GRFNVWXGHQWHUQD�VNULYD�VMlOYD��'H�VNXOOH�RFNVn�EHVNULYD�KXU�SURJUDPPHW�KRSSDU�L�NRGHQ�HIWHU�DWWHQ�VSHODUH�WU\FNW�QHG�HQ�WDQJHQW�I|U�DWW�JLVVD�Sn�HQ�ERNVWDY��6WXGHQWHUQD�VNXOOH�P�D�R�EHVNULYDGH�PHWRGHU�SURJUDPPHW�JnU�LQ�L��L�YLONHQ�RUGQLQJ�RFK�YDUI|U�
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����-lPI|UDQGH�NRPPHQWDUHU
$Y�JHQRPJnQJHQ�RYDQ�IUDPJnU�W\GOLJW�DWW�SHGDJRJLNHQ�L�SURJUDPPHULQJVNXUVHUQD�Sn�GH�EnGDSURJUDPPHQ�VNLOMHU�VLJ�HQ�GHO�nW��1HGDQ�I|UV|NHU�MDJ�EHO\VD�GHVVD�VNLOOQDGHU��(Q�I|UVWnHOVH�DYGH�ROLND�VlWWHQ�DWW�I|UPHGOD�SURJUDPPHULQJVNXQVNDS�lU�YLNWLJ�I|U�I|UVWnHOVHQ�DY�GHQ�IRUWVDWWDGLVNXVVLRQHQ�� -DJ�YLOO� GRFN�EHWRQD� DWW� GHW� LQWH� KDQGODU�RP� DWW� GLNRWRPLVHUD�� G� Y� V� VNDSD� HWWDQWLQJHQ�HOOHU�SHUVSHNWLY�GlU�GHW�HQD�VlWWHW�IUDPKnOOV�VRP�ElWWUH�HOOHU�VlPUH�lQ�GHW�DQGUD��'HUHVSHNWLYH�SURJUDPPHQ�KDU�VLQD�ROLND�I|UXWVlWWQLQJDU��GHW�MDJ�VHU�VRP�HWW�JHPHQVDPW�GUDJ�lUDPELWLRQHQ� DWW� VNDSD� SURJUDPPHULQJVNXUVHU� DQSDVVDGH� WLOO� GH� HJQD� YLOONRUHQ� RFK� WLOO�PnOHQPHG�SURJUDPPHW�L�VLQ�KHOKHW�
,�,7�SURJUDPPHWV�IDOO�KDU�PDQ�YDOW�DWW�DUEHWD�XWLIUnQ�HQ�PRGHOO�GlU�VWRU�YLNW�OlJJV�YLG�DWW�VNDSDI|UVWnHOVH� I|U� ROLND� SURJUDPPHULQJVWHNQLVND� EHJUHSS�� ,� GH� ODERUDWLRQVEHVNULYQLQJDUVWXGHQWHUQD�InU�EHWRQDV�YLOND�EHJUHSS��NRQFHSW�GH�E|U�KD�OlUW�VLJ�HIWHU�UHVSHNWLYH� ODERUDWLRQ�'HWWD�lU�L�VLJ�HQ�ILQJHUYLVQLQJ�RP�YDG�GH�E|U�OlVD�LQ�VLJ�Sn��,�HQ�NXUV�VRP�GULYV�Sn�GLVWDQV�KDUGHW�DQVHWWV�QDWXUOLJW�DWW�EHWRQD�YLNWHQ�DY�DWW�VWXGHQWHUQD�OlU�VLJ�DWW�VMlOYD�LQKlPWD�Q|GYlQGLJNXQVNDS� �YLD� E|FNHU�� WLGVNULIWHU�� ,QWHUQHW��� bYHQ� GHOWDJDQGH� L� LQWHUQD� RFK� H[WHUQD� Q\KHWV��GLVNXVVLRQVJUXSSHU� XSSPXQWUDV�� )|U� DWW� NXQQD� DQYlQGD� GHVVD� UHGVNDS� NUlYV� DWW� VWXGHQWHUQDEHKlUVNDU�YLVVD�EHJUHSS��NRQFHSW��'HW�lU�W�H[�VYnUW�DWW�VOn�XSS�QnJRW�L�HQ�ERN�RP�PDQ�LQWH�YHWYDG�PDQ�VND�OHWD�HIWHU��6DPPD�VDN�JlOOHU�YLG�GHOWDJDQGH�L�lPQHVEDVHUDGH�GLVNXVVLRQVJUXSSHU�'HW�lU�OlWWDUH�DWW�IUnJD�RFK�In�VYDU�RP�DOOD�DQYlQGHU�HQ�JHPHQVDP�WHUPLQRORJL�
,7�SURJUDPPHW�LQOHGDQGH�SURJUDPPHULQJVNXUV�KDU�DY�PnQJD�DY�VWXGHQWHUQD�DQVHWWV�VRP�VYnU�WURWV� I|UV|N� WLOO� I|UlQGULQJDU� DOOW� VHGDQ� GHQ� I|UVWD� NXUVHQ� JDYV� ������ 'HWWD� KDU� PlUNWV� LWHQWDPHQVUHVXOWDW��XWHOlPQDGH�ODERUDWLRQVLQOlPQLQJDU�VDPW�DY�GH�XWYlUGHULQJDU�VRP�JMRUWV�YLGNXUVVOXW�� ,7�SURJUDPPHW� KDU� RFNVn� KDIW� HWW� VWRUW� DQWDO� VWXGHQWHU� VRP� VOXWDW� L� I|UWLG�� YDUDYIOHUWDOHW�UHGDQ�XQGHU�I|UVWD�nUHW����.XUVDQVYDULJ�I|U�MDYDNXUVHQ��WLOOLND�SURJUDPDQVYDULJ��JLFN�LPLWWHQ�DY�K|VWWHUPLQHQ�XW�PHG�HWW�ULNWDW�EUHY�WLOO�GH�VWXGHQWHU�VRP�LQWH�YLVDW�QnJRQ�DNWLYLWHW�LMDYDNXUVHQ� �G� Y� V� � VRP� LQWH� VNLFNDW� LQ� QnJUD� ODERUDWLRQHU��� 6\IWHW� YDU� DWW� I|UV|ND�PRWYHUNDDQWDOHW� DYKRSS�� VRP� SURJUDPOHGQLQJHQ� PLVVWlQNHU� EHURU� EO� D� Sn� VYnULJKHWHU� PHG� DWW� OlVDSURJUDPPHULQJ�Sn�GLVWDQV��,QQDQ�GHWWD�EUHY�VNLFNDGHV�XW�KDGH�DOOPlQ�LQIRUPDWLRQ�JnWW�XW�WLOOVDPWOLJD�VWXGHQWHU�YLD�GHQ�LQWHUQD�GLVNXVVLRQVJUXSSHQ�RP�YLNWHQ�DY�DWW�DUEHWD�PHG�MDYDNXUVHQRFK�RP�EUHYHW�VRP�VNXOOH�VNLFNDV�WLOO�EHU|UGD�VWXGHQWHU��'HW�VRP�VDGHV�L�EUHYHW�YDU�L�NRUWKHWDWW�PDQ�IUnQ�K|JVNRODQV�VLGD�NRQVWDWHUDW�DWW�PRWWDJDUHQ�DY�EUHYHW�LQWH�YDULW�DNWLY�L�MDYDNXUVHQ�0DQ�YLOOH�GlUI|U�DWW�YHGHUE|UDQGH�VNXOOH�WD�NRQWDNW�DQWLQJHQ�PHG�NXUV��SURJUDPDQVYDULJ�HOOHUPHG�LQVWLWXWLRQVVHNUHWHUDUHQ�RFK�HYHQWXHOOW�WD�HQ�GLVNXVVLRQ�PHG�QnJRQ�DY�VWXGLHYlJOHGDUQD�0RWWDJDUHQ�DY�EUHYHW�ILFN�RFNVn�DUJXPHQW�WLOO�YDUI|U�PDQ�IUnQ�K|JVNRODQV�VLGD�DQVnJ�DWW�KRQ�KDQ�VNXOOH�VDWVD�Sn�MDYDNXUVHQ��%O�D��IUDPK|OOV�DWW�GH�YHUNW\J�VRP�MDYDNXUVHQ�WLOOKDQGDKnOOHUEHK|YV�I|U�DWW�NODUD�HIWHUI|OMDQGH�NXUVHU�RFK�DWW�GlUI|U�MDYDNXUVHQ�lU�VSHFLHOOW�ROlPSOLJ�DWW�KDVOlSDQGH� HIWHU� VLJ�� 'HVVXWRP� SnSHNDGHV� GHW� IDNWXP� DWW� WLOOJnQJHQ� WLOO� KDQGOHGDUH� VRP� NDQEHVYDUD�IUnJRU�lU�EHJUlQVDG�WLOO�GHQ�WLG�VRP�NXUVHQ�JHV�
%ODQG� GH� VWXGHQWHU� VRP� WRJ� NRQWDNW� PHG� K|JVNRODQ� HIWHU� DWW� KD� PRWWDJLW� EUHYHW� IUnQSURJUDPOHGQLQJHQ��YLVDGH�GHW�VLJ�DWW�HQ�VWRU�DQGHO�KDGH�DUEHWH�YLG�VLGDQ�DY�VWXGLHUQD�RFK�DWWGHWWD�YDU�HQ�YLNWLJ�RUVDN�WLOO�DWW�GH�DQVnJ�VLJ�KD�VYnUW�DWW�KLQQD�PHG��9LG�GHQ�NXUVXWYlUGHULQJVRP�JMRUGHV�LQJLFN�GlUI|U�HQ�IUnJD�L�YLONHQ�RPIDWWQLQJ�GHQ�VWXGHUDQGH�HYHQWXHOOW�DUEHWDGH�YLG
�� 'LVWDQVXWELOGQLQJDU� KDU� JHQHUHOOW� HQ� OlJUH� JHQRPVWU|PQLQJ� lQ� DQGUD� XWELOGQLQJDU�� HQOLJW� FLYLOLQJHQM|U&KULVWLQD�%M|UNPDQ�VRP�lU�YHUNVDP�LQRP�GDWDYHWHQVNDS�YLG�EO�D�8SSVDOD�8QLYHUVLWHW�RFK�VRP�lYHQ�WMlQVWJMRUWVRP�VWXGLHYlJOHGDUH�LQRP�lPQHVRPUnGHW��(Q�GLVNXVVLRQ�NULQJ�RUVDNHUQD�WLOO�GHWWD�OLJJHU�GRFN�XWDQI|U�UDPHQ�I|UGHWWD�DUEHWH�
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VLGDQ�DY��5HVXOWDWHW�IUnQ�XWYlUGHULQJHQ�YLVDGH�DWW�DY�GH����VWXGHQWHU�VRP�GHOWRJ�YLG�GHW�I|UVWDWHQWDPHQVWLOOIlOOHW��DUEHWDGH����DY�GHP�KHO��HOOHU�GHOWLG��PDMRULWHWHQ�DUEHWDGH�GHOWLG���(IWHUVRPPDQ�IUnQ�K|JVNRODQV� VLGD�KDGH�DQOHGQLQJ� DWW� WUR�DWW�GHW� IDQQV� lQQX� IOHU� VRP� DUEHWDGH� EODQGGHP�VRP� LQWH� I|UV|NW�J|UD� WHQWDPHQ� VNLFNDGHV� HWW� LQIRUPDWLRQVEUHY�XW� YLD� Q\KHWVJUXSSHQ�� ,GHWWD� WRJ� SURJUDPOHGQLQJHQ� XSS� DWW� PDQ� VnJ� GHW� VRP� HWW� EHN\PPHU� DWW� DOOWIOHU� VWXGHQWHUW\FNWHV� KDPQD� Sn� HIWHUNlONHQ� PHG� VLQD� VWXGLHU� S� J� D� DWW� GH� DUEHWDGH� YLG� VLGDQ� DY�.RQVHNYHQVHUQD�PDQ�O\IWH�IUDP�YDU�GHOV�DWW�GHQ� LQGLYLGXHOOD� VWXGLHJnQJ� VRP�Gn� VNXOOH�YDUDDOWHUQDWLYHW� �� NDQ� EOL� NRPSOLFHUDG� HIWHUVRP�PnQJD� NXUVHU� lU� EHURHQGH� DY� YDUDQGUD�� GHOV� DWWK|JVNRODQ�InU�SUREOHP�DWW�KnOOD�SODWVHU�WLOO�HIWHUNRPPDQGH�NXUVWLOOIlOOHQ�S�J�D� DWW�Vn�In�DY�,7�VWXGHQWHUQD�OlVHU�Sn�KHOWLG�
9LG�0HGLHWHNQLNSURJUDPPHW�KDU�NXUVDQVYDULJD�PHGYHWHW�YDOW�DWW� LQWH�IRNXVHUD�Vn�P\FNHW�SnROLND� SURJUDPPHULQJVWHNQLVND� EHJUHSS�� NRQFHSW� XWDQ� HQEDUW� WDJLW� XSS� GH� DOOUD� PHVWJUXQGOlJJDQGH�Vn�VRP�EHVNULYV�RYDQ��$YVLNWHQ�PHG�GHWWD�KDU�YDULW�DWW�VWXGHQWHUQD�VND�OlUD�VLJSURJUDPPHUD�JHQRP�DWW�SUDNWLVHUD�SURJUDPPHULQJ��7HUPLQRORJLQ��KDU�PDQ�PHQDW��lU� L� UHJHOOlWWDUH� DWW� WD� WLOO� VLJ� QlU� VWXGHQWHQ� NRPPLW� LQ� OLWH� PHU� L� GHW� SUDNWLVND� WLOOYlJDJnQJVVlWWHW�6DPWLGLJW� KDU� OlUDUQD� YDULW� YlO� PHGYHWQD� RP� DWW� GHW� KHOD� lU� HQ� EDODQVJnQJ�� 0HGLH�WHNQLNSURJUDPPHWV�SHGDJRJLN�E\JJHU� WLOO�VWRU�GHO�Sn�DWW�PDQ�OlU�VLJ�ElVW�JHQRP�DWW�KLWWD�VLQHJHQ� LQOlUQLQJVSURFHVV�� YLONHW� I|UXWVlWWHU� HWW� DNWLYW� DUEHWH� IUnQ� GHQ� HQVNLOGH� VWXGHQWHQ� YDGJlOOHU� DWW� V|ND� LQIRUPDWLRQ�� 'H� NXUVDQVYDULJD� I|U� SURJUDPPHULQJVNXUVHQ� KDU� GHILQLWLYW� LQWHVDNQDW�LQVLNW�L�DWW�GHW�NDQ�RUVDND�SUREOHP�L�NXQVNDSVV|NDQGHW��RP�VWXGHQWHQ�VDNQDU�I|UPnJDHOOHU�YHUNW\J�DWW�IRUPXOHUD�YDG�GHW�lU�KRQ�KDQ�OHWDU�HIWHU��c�DQGUD�VLGDQ�KDU�07�SURJUDPPHWVVWXGHQWHU� KDIW� KHOW� DQGUD� P|MOLJKHWHU� lQ� ,7�SURJUDPPHWV� WLOO� NRQWLQXHUOLJ� KDQGOHGQLQJ�9LVVHUOLJHQ�VlJV�GHW�L�SURJUDPI|UNODULQJHQ�DWW��YL�lU�PRELOD��WDFN�YDUH�GH�ElUEDUD�GDWRUHU�VRPVWXGHQWHUQD�XWUXVWDV�PHG��YLONHW��LQQHElU�DWW�GX�NDQ�EHILQQD�GLJ�YDU�VRP�KHOVW�L�YlUOGHQ�RFKlQGn� NlQQD� GLJ� KHPPD����� 'HQQD� P|MOLJKHW� WLOO� U|UOLJKHW� DQYlQGV� DY� PnQJD� VWXGHQWHUVnWLOOYLGD� DWW� GH� LQWH� DOOWLG� EHILQQHU� VLJ� Sn� K|JVNRODQ� XWDQ� LVWlOOHW� YlOMHU� DWW� DUEHWD� QnJRQDQQDQVWDQV��'HW�IDNWXP�DWW�GH�NDQ�nND�WLOO�K|JVNRODQ�QlU�GH�YLOO�RFK�GlU�In�KMlOS�DQWLQJHQ�DYNODVVNDPUDWHU� HOOHU� DY� KDQGOHGDUH� XWJ|U� GRFN� HQ� YlVHQWOLJ� VNLOOQDG� PRW� GHQGLVWDQVXQGHUYLVQLQJ�VRP�NlQQHWHFNQDU�,7�SURJUDPPHW�
1lU�GHW�JlOOHU� DUEHWH�YLG� VLGDQ�DY� VWXGLHUQD� Vn� I|UHNRPPHU�GHWWD� lYHQ�YLG�07�SURJUDPPHWRP� lQ� LQWH� L� VDPPD� XWVWUlFNQLQJ� VRP� YLG� ,7�SURJUDPPHW�� 'H� VWXGHQWHU� VRP� DUEHWDU� W\FNVKHOOHU� LQWH� KD� KDIW� QnJUD� SUREOHP� DWW� KLQQD�PHG� NXUVHUQD�� YLONHW� GHOYLV� NDQ� EHUR� Sn� DWW� GHEHVLWWHU� I|UNXQVNDSHU� LQRP� EHU|UGD� RPUnGHQ�� 1nJUD� KDU� GDWDWHNQLVND� VWXGLHU� PHG� VLJ� LEDJDJHW�� DQGUD�DUEHWDU� LQRP�RPUnGHQ�VRP�UHODWHUDU� WLOO�GH� VRP�VWXGHUDV��'HVVXWRP�NRPPHU07�VWXGHQWHUQD�LQI|U�DQGUD�RFK�WUHGMH�nUHW�DWW�In�YlOMD�YLOND��YLONHQ�W\S�DY�NXUVHU�GH�YLOO�Jn�'HW�LQQHElU�DWW�GHW�LQGLYLGXHOOD�YDOHW�VNHU�EHW\GOLJW�WLGLJDUH�lQ�YLG�,7�SURJUDPPHW�GlU�PDQ�LSULQFLS�LQWH�NDQ�YlOMD�NXUVHU�I|UUlQ�LQI|U�GHW�VLVWD�nUHW�

�� 8U� YlONRPVWEUHY� WLOO� GH� VWXGHQWHU� VRP� V|NWH� XWELOGQLQJHQ� LQI|U� K|VWWHUPLQHQ� ������ )UDPJnU� lYHQ� DYXWELOGQLQJVNDWDORJHQ�I|U�K|VWWHUPLQHQ���������
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���*HQRPI|UDQGH
'HW�HPSLULVND�PDWHULDOHW�XWJ|U�EDVHQ�I|U�PLWW�DUEHWH�� ,�QHGDQVWnHQGH�NDSLWHO�UHGRJ|U� MDJ�GHOVI|U�KXU�PDWHULDOLQVDPOLQJHQ�JnWW�WLOO��GHOV�I|U�PLQ�EHDUEHWQLQJ�DY�GHW�
����%HVNULYQLQJ�DY�LQWHUYMXDUEHWHW
-DJ� KDU� LQWHUYMXDW� nWWD� VWXGHQWHU� IUnQ�07�SURJUDPPHW� RFK� VMX� IUnQ� ,7�SURJUDPPHW�� $Y� GHLQWHUYMXHU�VRP�JMRUGHV�PHG�VWXGHQWHU�IUnQ�,7�SURJUDPPHW�JHQRPI|UGHV�VH[�PXQWOLJHQ�RFK�HQVNULIWOLJHQ��)|UGHOQLQJHQ�PHOODQ�PlQ�RFK�NYLQQRU�EODQG�GH�LQWHUYMXDGH�VWXGHQWHUQD�lU� L�VWRUWVHWW� MlPQ�� cOGHUVI|UGHOQLQJHQ� lU� RFNVn� UHODWLYW� MlPQ� PHQ� PHG� HQ� YLVV� VODJVLGD� PRW� QnJRW�lOGUH��� VWXGHQWHU�YDG�EHWUlIIDU�07�SURJUDPPHW��%ODQG�LQEODQGDGH�OlUDUH�KDU� MDJ� LQWHUYMXDWI\UD� DY� IHP� IUnQ� ,7�SURJUDPPHW�� RFK� EnGD� GH� OlUDUH� VRP� DQVYDUDGH� I|U�07�SURJUDPPHWVSURJUDPPHULQJVNXUV� VDPW� HQ� OlUDUH� VRP� JMRUGH� HWW� SDU� LQKRSS� VRP� I|UHOlVDUH� L� SURJUDP�PHULQJVNXUVHQ�� 'lUXW|YHU� KDU� MDJ� LQWHUYMXDW� HQ� DY� SURJUDPPHULQJVOlUDUQD� YLG� 0'$�SURJUDPPHW�� L�5RQQHE\��,�PDWHULDOHW�DQYlQGHU�MDJ�RIWD�OlUDUH�RFK�KDQGOHGDUH�V\QRQ\PW�RPMDJ� LQWH� ILQQHU� GHW� EHIRJDW� DWW� EHWRQD� VNLOOQDGHQ�� 6NlOHW� WLOO� GHWWD� lU� MDJ� Sn� Vn� VlWW� OlWWDUHEHYDUDU�GH�LEODQGDGHV�DQRQ\PLWHW��'HVVXWRP�W\FNV�VNLOOQDGHQ�XU�VWXGHQWHUQDV�V\QYLQNHO�KD�HQPDUJLQHOO�EHW\GHOVH�
'H� IUnJRU� MDJ� VWlOOGH� WLOO� GH� LQGLYLGHU� VRP� VWlOOGH� XSS� RFK� OlW� VLJ� LQWHUYMXDV�� XWJLFN� IUnQJHPHQVDPPD�PDOODU���HQ�PHG�IUnJRU�WLOO�VWXGHQWHUQD�RFK�HQ�PHG�IUnJRU�WLOO�OlUDUQD��-DJ�I|OMGHGRFN�LQWH�GHVVD�PDOODU�VODYLVNW�XWDQ�OlW�LQWHUYMXHUQD�XWYHFNODV�RFK�IRUPDV�XWLIUnQ�VDPPDQKDQJRFK� SHUVRQ�� 0DOODUQD� I\OOGH� GRFN� HQ� YLNWLJ� IXQNWLRQ� YDG� JlOOGH� DWW� Sn� HWW� NRUWIDWWDW� VlWWI|UEHUHGD�GHP�MDJ�VNXOOH�LQWHUYMXD�RP�NDUDNWlUHQ�Sn�IUnJRUQD��)UnJRUQD�L�PDOODUQD�KDU�XWIRUP�DWV�PHG�XWJnQJVSXQNW� IUnQ�GH�|YHUJULSDQGH�IUnJHVWlOOQLQJDU� MDJ� IRUPXOHUDGH� L� SUREOHPIRUP�XOHULQJVIDVHQ��'H�KDU�UHIOHNWHUDWV�JHQRP�GHODU�DY�GHQ�OLWWHUDWXU� MDJ� OlVWH� L�GHQQD� IDV��'H�KDURFNVn� GLVNXWHUDWV� PHG� ROLND� UHIHUHQVSHUVRQHU� VRP� XWJMRUW� HWW� YLNWLJW� VW|G� I|U� GHWWD� DUEHWHVIUDPYl[W�
-DJ� JHQRPI|UGH� WYn� LQWHUYMXRPJnQJDU� PHG� VWXGHQWHUQD�� 'HQ� I|UVWD� LQWHUYMXRPJnQJHQJHQRPI|UGHV� XQGHU� RNWREHU� PnQDG�� YLONHW� LQQHEDU� DWW� VWXGHQWHUQD� KDGH� E|UMDW� NRPPD� LQ� LSURJUDPPHULQJHQ��PHQ�IRUWIDUDQGH�EURWWDGHV�PHG�HQ�KHO�GHO�VYnULJKHWHU�DY�Q\E|UMDUNDUDNWlU�'HQ� DQGUD� LQWHUYMXRPJnQJHQ� JHQRPI|UGHV� VRP� HQ� XSSI|OMQLQJ� HIWHU� DWW� SURJUDPPHULQJV�NXUVHQ� DYVOXWDWV� L� PLWWHQ� DY� MDQXDUL�� ,7�VWXGHQWHUQD� KDGH� Gn� LQOHWW� WYn� Q\D� NXUVHU� �� HQ� ���SRlQJVNXUV� L� GLVNUHW� PDWHPDWLN� VRP� O|SHU� |YHU� KHOD� WHUPLQHQ� RFK� HQ� ��SRlQJVNXUV� LV\VWHPXWYHFNOLQJ� VRP� OlVHV� XQGHU� KDOYD� WHUPLQHQ�� 6WXGHQWHUQD� YLG� 07�SURJUDPPHW� KDGHE|UMDW�OlVD�WYn�KHOWHUPLQVNXUVHU�Sn���SRlQJ���HQ�L�YLGHRSURGXNWLRQ�RFK�HQ�L�GDWDVWUXNWXUHU�RFKDOJRULWPHU��'lUXW|YHU�KDGH�GH�E|UMDW�OlVD�HQ�KDOYWHUPLQVNXUV�Sn���SRlQJ�L�YLGHRWHNQLN��,�QnJUDDY�GH�XSSI|OMDQGH�LQWHUYMXHUQD�nWHUVSHJODV�GH�I|UVWD�LQWU\FNHQ�DY�GHVVD�NXUVHU�L�I|UKnOODQGH�WLOOGH� VRP� JHQRPI|UGHV� XQGHU� K|VWWHUPLQHQ�� 7Yn� VWXGHQWHU� GHOWRJ� LQWH� L� GHQ� XSSI|OMDQGHLQWHUYMXQ��HQ�IUnQ�YDUGHUD�SURJUDPPHW���
�� bOGUH�L�I|UKnOODQGH�WLOO�JHQRPVQLWWVnOGHUQ�KRV�NXUVGHOWDJDUQD��� 7RWDOW�YDU�VH[�OlUDUH�LQEODQGDGH RP�PDQ�UlNQDU�NXUVDQVYDULJ�VRP�GRFN�LQWH�GHOWRJ�L�XQGHUYLVQLQJHQ��� 0'$�VWnU�I|U�0lQQLVNRU��'DWDWHNQLN��$UEHWVOLY��� 'HQ�HQD�DY�VWXGHQWHUQD�KDGH�EHVWlPW�VLJ�I|U�DWW�DYVOXWD�XWELOGQLQJHQ�RFK�ELGURJ�lQGn�WLOO�PDWHULDOHW�JHQRP�DWWI|UNODUD�RUVDNHUQD�WLOO�DYKRSSHW�L�HWW�H�SRVWPHGGHODQGH�



$WW�KLWWD�LQJnQJDU�L�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS0DULD�$OVEMHU��,7���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��

6DPWOLJD� LQWHUYMXHU� KDU� EHDUEHWDWV� JHQRP� DWW� MDJ� O\VVQDW� LJHQRP� GH� LQVSHODGH� EDQGHQ� RFKORJJDW� PDWHULDOHW� L� HQOLJKHW� PHG� GHQ� PHWRG� 6KDUDQ� %� 0HUULDP� ������� UHNRPPHQGHUDU�0HWRGHQ� LQQHElU� DWW�PDQ�J|U�NRUWDUH� �HM�RUGDJUDQQD�� DQWHFNQLQJDU� DY�GHQ� LQWHUYMXDGHV� VYDURFK� NRPPHQWDUHU� RFK� NRPSOHWWHUDU� GHVVD� PHG� HJQD� UHIOHNWLRQHU�� 8WVNULIWHQ� DYORJJDQWHFNQLQJDUQD� KDU� JMRUWV� L� GLUHNW� DQVOXWQLQJ� WLOO� JHQRPO\VVQLQJHQ� RFK� lU� I\OOLJDUH� lQDQWHFNQLQJDUQD� L� VLJ�� -DJ� KDU� DOOWVn� I\OOW� XW� WH[WHQ� PHG� ELQGHRUG� RFK� VDPPDQKDQJ� VRPLQWHUYMXORJJDUQD�JHU�HQ�DQW\GDQ�RP��XQJHIlU�VRP�VW|GDQWHFNQLQJDU�IUnQ�HQ�I|UHOlVQLQJ�YlFNHUVDPPDQKDQJHW�WLOO�OLY�I|U�GHQ�VRP�VNULYLW�DQWHFNQLQJDUQD���7H[WHQ�EOLU�GlUPHG�OlWWDUH�DWW�OlVDlYHQ�I|U� DQGUD�lQ�PLJ�VMlOY��-DJ�KDU�GRFN� LQWH�YLQQODJW�PLJ�RP�DWW�XWIRUPD�HQ�JUDPPDWLVNWNRUUHNW� WH[W� XWDQ� NDUDNWlUHQ� DY� WHOHJUDPVWLO� lU� XSSHQEDU�� ,� GHQ�PnQ� MDJ� nWHUJHU� FLWDW� L� GHQI|OMDQGH�WH[WHQ�Vn�lU�GHVVD�L�SULQFLS�RUGDJUDQQD��,�QnJUD�IDOO�KDU�MDJ�VWUXNLW�XWI\OOQDGVRUG�I|U�DWWW\GOLJDUH� IUDPKlYD�GHW� VRP� VlJV��9DU�RFK� HQ� DY�GH� LQWHUYMXDGH� VWXGHQWHUQD�KDU� WDJLW�GHO� DYVLQD�XWVNULIWHU��'H� LQWHUYMXDGH� OlUDUQD�KDU� LQWH� WDJLW�GHO�DY�VLQD�XWVNULIWHU�XWDQ�HQGDVW�EHUHWWVP|MOLJKHW� DWW� WD� GHO� DY� EHU|UGD� WH[WSDUWLHU� L� GHWWD� DUEHWH�� 6NlOHW� WLOO� GHQQD� V\QEDUDGLVNULPLQHULQJ� lU� DWW� GH� LQWHUYMXHU� MDJ� JHQRPI|UGH� XQGHU� K|VWHQ� WRJ� HQ� DYVHYlUG� WLG� DWWEHDUEHWD��$WW�VNLFND�XWVNULIWHUQD�IUnQ�GHVVD�I|U�HQ�VNULIWOLJ�NRPPHQWDU�GU\JW�HWW�SDU�PnQDGHUHIWHU�JHQRPI|UG�LQWHUYMX�EHG|PGH� MDJ�VRP�PLQGUH� O\FNDW�� ,� VWXGHQWHUQDV� IDOO� I\OOGH� XWVNULIW�HUQD� IXQNWLRQHQ� DY� DWW� nWHUNQ\WD� WLOO� K|VWHQV� VDPWDO�� ,� OlUDUQDV� IDOO�PHGI|UGH� DYVDNQDGHQ� DYXSSI|OMDQGH�LQWHUYMX�DWW�LQJHQ�VnGDQ�QDWXUOLJ�NRSSOLQJ�IDQQV�
����$QDO\VPHWRG�RFK�PHWRGRORJLVND�XWJnQJVSXQNWHU
$QDO\VHQ� DY� LQWHUYMXPDWHULDOHW� KDU� VNHWW� VXFFHVVLYW� RFK� NRQWLQXHUOLJW�� )UDPI|UDOOW� KDU� GHQVNHWW�SDUDOOHOOW�RFK� L�GLDORJ�PHG�GHQ� OlVQLQJ� MDJ�JMRUW� �VH� NDSLWHO�����)UnJHVWlOOQLQJDUQD� L�GHPDOODU�MDJ�DQYlQGH�YLG�LQWHUYMXHUQD��ELOGDU�L�VLJ�YLVVD�WHPDQ�VRP�MDJ�I|UV|NHU�EHO\VD��,QWHUYMX�UHVXOWDWHQ�KDU�RFNVn�YLVDW�Sn�WHQGHQVHU�VRP�ELOGDW�Q\D�WHPDQ�
,�GHQQD�WHPDWLVND�JHQRPJnQJ�KDU� MDJ�KDIW� W\GOLJD�XWJnQJVSXQNWHU��-DJ�KDU� W�H[�VHWW�GHW�VRPVMlOYNODUW�DWW�GHW�JHQHUHOOD�RFK�GHW�VSHFLILND�PnVWH�EHO\VDV�SDUDOOHOOW�I|U�DWW�GHW�VND�YDUD�P|MOLJWDWW�I|UVWn�|YHUJULSDQGH�VWUXNWXUHU�VnYlO�VRP�HQVNLOGKHWHU��-DJ�KDU�I|UV|NW�EHKnOOD�HWW�EUHWW�RFKPnQJVLGLJW� SHUVSHNWLY�� PHQ� lU� RFNVn� IXOOW� PHGYHWHQ� RP� PLQD� HJQD� HUIDUHQKHWHUV� RFKI|UI|UVWnHOVHUV�EHW\GHOVHU�I|U�KXU�MDJ�JHQRPI|UW�RFK�DQDO\VHUDW�DUEHWHW��'H�I|UKnOOQLQJVVlWW�MDJDQYlQW� PLJ� DY� lU� I|UDQNUDGH� L� JHQXVIRUVNQLQJVWHRULHU NULQJ� GH� YHWHQVNDSOLJD� NXQVNDSV�SURFHVVHUQD���� ,QRP� GHVVD� SUREOHPDWLVHUDV� EO� D� IUnJRU� NULQJ�PHWRG�� RFK� WHRULLQQHKnOO� LQRPROLND� GLVFLSOLQHU�� )UDPI|UDOOW� NULWLVHUDV� GHQ� SRVLWLYLVWLVND� NXQVNDSVV\Q� VRP� ELOGDUXWJnQJVSXQNW� I|U� SnVWnHQGHQ� RP� NXQVNDS� VRP� �REMHNWLY��� ,VWlOOHW� IUDPKlYV� YLNWHQ� DY� DWWW\GOLJ|UD� GH� HJQD� XWJnQJVSXQNWHUQD� RFK� YHPV� UHVSHNWLYH� YLONHQ� YHUNOLJKHW� PDQ� DQVHU� VLJVNLOGUD��'HQ�FHQWUDOD�XWJnQJVSXQNWHQ�L�PLQ�DQDO\V�KDU�YDULW�IUnJRU�NULQJ�V\QHQ�Sn�NXQVNDS�RFKNXQVNDSVSURFHVVHU� L� IRUPDQGHW� DY� SURJUDPPHULQJVNXQVNDS�� 'H� HSLVWHPRORJLVND� IUnJHVWlOO�QLQJDUQD�ELOGDU�GHW�UDPYHUN�VRP�RPJHU�PLWW�DUEHWH��7HRULHU�RFK�WLOOYlJDJnQJVVlWW�I|UDQNUDGH�LJHQXVIRUVNQLQJHQ� XWJ|U� PLQ� PHWRGRORJL�� 3URJUDPPHULQJVNXQVNDS� L� K|JVNROHPLOM|� lU� PLWWWLOOlPSQLQJVRPUnGH�

��7URMHU��HW�DO��*HQXVIRUVNQLQJHQV�UHOHYDQV V�����II�
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����3UHVHQWDWLRQ�DY�PDWHULDOHW1lU�MDJ�KDU�EHDUEHWDW�PDWHULDOHW�KDU�MDJ�XWJnWW�IUnQ�GH�IUnJHVWlOOQLQJDU�VRP�ILQQV�SUHVHQWDGH�LELODJRUQD������5XEULNVlWWQLQJHQ�RFK�GLVSRVLWLRQHQ�L�QHGDQVWnHQGH�WH[W�lU�GRFN�HQ�DQQDQ��PHQGHQ�lPQHVPlVVLJD�DQNQ\WQLQJHQ�lU�ELEHKnOOHQ�
8WELOGQLQJ�RFK�I|UKnOODQGH�WLOO�PDWHPDWLNlPQHW
'H�LQWHUYMXDGHV�XWELOGQLQJVEDNJUXQG�UHVSHNWLYH�\UNHVHUIDUHQKHW�YDULHUDU�L�VWRU�XWVWUlFNQLQJ��YDG�EHWUlIIDU�VnYlO�LQQHKnOO�VRP�RPInQJ��7HNQLVN��QDWXUYHWHQVNDSOLJ�J\PQDVLHEDNJUXQG�ILQQVUHSUHVHQWHUDG� EODQG� EnGH� PlQ� VRP� NYLQQRU� OLNVRP� VDPKlOOVYHWHQVNDSOLJ�HNRQRPLVN�)|UKnOODQGHW�WLOO�PDWHPDWLN�VNLIWDU��RFK�W\FNV�LQWH�KD�QnJRW�GLUHNW�VDPEDQG�PHG�YLONHQ�W\S�DYJ\PQDVLHXWELOGQLQJ�VWXGHQWHQ�KDU��7YlUWRP��VRP�HQ�VWXGHQW�PHG�WHNQLVN�EDNJUXQG�SnSHNDU��-DJ� KDU� DOGULJ� JLOODW� PDWWH� WURWV� DWW� MDJ� NODUDW� PLJ� JDQVND� EUD� � �� � +DU� GXIXQGHUDW�Sn�YDUI|U"� ��7URU�GHW�EHURU�Sn�VlWWHW�VRP�GHW�OlUV�XW���MDJ�W\FNHU�RP�DWWO|VD�SUREOHP��PHQ�LQWH�DWW�WYLQJDV�MREED�PHG�VDPPD�W\S�DY�XSSJLIW�IOHUD�JnQJHU�(Q� DQQDQ� VWXGHQW�PHG� OLNQDQGH� J\PQDVLHEDNJUXQG�EHG|PHU�PDWHPDWLN� VRP� �OlWW���'HW� YDUGRFN�I|UVW�HIWHU�DWW�KD�JHQRPJnWW�HWW� WHVW���� VRP�EHNUlIWDGH�EO� D�KDQV�QXPHULVND�RFK� ORJLVNDI|UPnJRU� OLNVRP� JRGD� PDWHPDWLNNXQVNDSHU�� VRP� KDQ� YnJDGH� VDWVD� Sn� HQ� WHNQLVNW� LQULNWDGXWELOGQLQJ�VRP�I|UHJLFN�GHQ�KDQ�JnU�QX�
(Q� WUHGMH�VWXGHQW�KDGH�HIWHU� OnQJW�VWXGLHXSSHKnOO� OlVW� LQ�Q|GYlQGLJD�PDWHPDWLNNXQVNDSHU�Sn.RPYX[�� )|U� KHQQH� EOHY� GHWWD� HQ� NLFN� HIWHUVRP� GHW� JLFN� Vn� RHUK|UW� EUD� RFK� KRQ� XSSOHYHUPDWHPDWLNlPQHW�VRP�HQRUPW�UROLJW�
8SSOHYHOVHQ� DY� PDWHPDWLN� VRP� QnJRW� RHUK|UW� UROLJW� GHODV� RFNVn� DY� GHQ� VWXGHQW� VRP� KDUJHQRPI|UW�HWW� nUV� VWXGLHU�YLG� HQ�GDWDXWELOGQLQJ�GlU�NRPSOHWWHULQJ� DY�PDWHPDWLNNXQVNDSHUQDLQJLFN���� +RQ� W\FNHU� GHVVD� NXQVNDSHU� KDU� KMlOSW� KHQQH� QlU� KRQ� I|UV|NW� OlUD� VLJIXQNWLRQVRULHQWHUDG�SURJUDPPHULQJ��L�V\QQHUKHW�NXUVHUQD�L�WDOUHSUHVHQWDWLRQ�RFK�DOJRULWPWHRULVRP�I|UHJLFN�SURJUDPPHULQJVNXUVHQ�YLG�GHQ�I|UHJnHQGH�GDWDXWELOGQLQJHQ��'HW�KRQ�XSSIDWWDUVRP� OlWW� QX� lU� DWW� I|UVWn� GH� GHODU� DY� V\QWD[HQ� VRP� KDU� PHG� YDULDEHOGHNODUDWLRQ� RFKYLOONRUVXWWU\FN�DWW�J|UD��6DPWLGLJW�SnSHNDU�KRQ�DWW�KRQ�QRJ�LQWH�KDGH�I|UVWnWW�GHW�KHOOHU�RP�KRQLQWH�KDIW�PHG�VLJ�GH�NXQVNDSHU�KRQ�KDU�L�SURJUDPPHULQJ�
%ODQG�GH� LQWHUYMXDGH� OlUDUQD�lU�GHW�HQ� VRP� O\IWHU� IUDP�GHQ�EHW\GHOVH�PHGKDYGD�PDWHPDWLN�NXQVNDSHU��Sn�K|JVNROHQLYn��KDIW�I|U�KHQQH�Gn�KRQ�VMlOY�OlUGH�VLJ�SURJUDPPHUD�

�)|U�PLJ�YDU�GHW�RHUK|UW�EHW\GHOVHIXOOW�I|U�DWW�MDJ�VNXOOH�I|UVWn�UHJHOYHUNHW�lU�LQWHVlNHU�Sn�DWW�MDJ�VNXOOH�KD�NODUDW�SURJUDPPHULQJHQ�DQQDUV��+RQ�VlJHU�VDPWLGLJW�DWW�KRQ�LQWH�WURU�GHW�lU�Vn�I|U�DOOD��PHQ�DWW�GHW�YDU�Vn�I|U�KHQQH�
6OXWOLJHQ�HQ� VWXGHQW� VRP�KlYGDU� DWW� �MDYD�lU�Sn� Vn�K|J�QLYn�DWW�PDQ� VOLSSHU�EU\� VLJ�RP�GHPDWHPDWLVND�XWUlNQLQJDUQD��'DWRUQ�J|U�GHW�nW�HQ��
1lU�PDQ�GLVNXWHUDU�PDWHPDWLNlPQHWV�EHW\GHOVH�I|U�I|UYlUYDQGHW�DY�SURJUDPPHULQJVNXQVNDSlU�GHW�YLNWLJW�DWW� WD�KlQV\Q�WLOO�EnGH�YLONHQ� W\S�DY�PDWHPDWLN�GHW� JlOOHU� ��GHW� lU� VNLOOQDG�Sn
�� 7HVWHW�JHQRPI|UGHV�DY�DUEHWVPDUNQDGVLQVWLWXWHW��� 0DWHPDWLNlPQHW�NRPSOHWWHUDV�WLOO�J\PQDVLHWV�(�QLYn�RFK�GlUHIWHU�OlVHV�'LVNUHW�PDWHPDWLN�Sn�K|JVNROHQLYn�
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VDQQROLNKHWVOlUD�RFK�DWW�DUEHWD�PHG�IRUPOHU� ��VRP�HQ�VWXGHQW�SnSHNDU��RFK�KXU�GHQ�HQVNLOGDPDWHPDWLNXQGHUYLVQLQJHQ� VHWW� XW�� )|U� GHQ� VRP� NRQIURQWHUDWV� PHG� DOJRULWPWHRUL�� ERROHVNDOJHEUD�� PP� L� VLQ� WLGLJDUH� PDWHPDWLNXQGHUYLVQLQJ� WRUGH� nWPLQVWRQH� GHODU� DYEHJUHSSVDSSDUDWHQ�L�SURJUDPPHULQJ�NlQQDV�EHNDQW��0HG���nULJ� V�N�&�PDWHPDWLN�VRP�JUXQGInU�PDQ�GRFN�UlNQD�PHG�DWW�lYHQ�HQ�GHO�DY�GHVVD�EHJUHSS�lU�Q\D��9LGDUH�YHUNDU�GHW�VRP�DWW�GHVRP�EHKlUVNDU�GHVVD�NXQVNDSHU�EODQG�GH�LQWHUYMXDGH�VWXGHQWHUQD�P|MOLJHQ�KDIW�HQ�I|UGHO�YDGJlOOHU� GHQ� WHRUHWLVND� I|UVWnHOVHQ� RFK� L� ElVWD� IDOO� RFNVn� YLG� KDQWHULQJHQ� DY� GH� VSHFLILNDVLWXDWLRQHU�VRP�EHU|UV�� ,�|YULJW� W\FNV�GH� LQWH�KD�QnJUD� I|UGHODU�YDG�JlOOHU� I|UVWnHOVHQ�DY�KXUPDQ�E\JJHU� XSS� HWW� SURJUDP� L� VLQ� KHOKHW��'HVVXWRP� lU� GHW� NDQVNH� Vn� DWW� VDPEDQGHQ�PnVWHV\QOLJJ|UDV� I|U� DWW� EOL� DQYlQGEDUD�� (Q� DY� GH� VWXGHQWHU� VRP� KDGH� OlVW� SURJUDPPHULQJ� VRPWLOOYDO� Sn� J\PQDVLHW� SnSHNDGH� DWW� LQJHQ� QnJRQVLQ� I|UNODUDGH� QnJUD� VDPEDQG�PHOODQ� GHW� GHKDGH�OlUW�VLJ�L�PDWHPDWLNHQ�RFK�GHW�GH�ILFN�OlUD�VLJ�L�SURJUDPPHULQJHQ��+DQ�LQVnJ�DWW�VnGDQDVDPEDQG� ULPOLJHQ� PnVWH� ILQQDV�� PHQ� NXQGH� KHOW� HQNHOW� LQWH� XSSWlFND� GHP� Sn� HJHQ� KDQG�*\PQDVLHWLGHQV�SURJUDPPHULQJ�XSSOHYGH�KDQ�WURWV�GHWWD�VRP�IXOOW� I|UVWnHOLJ�RFK�IUDPI|UDOOWUROLJ��3UREOHPHQ�NRP�QlU�KDQ�E|UMDGH�K|JVNRODQ�
)UnJRUQD�XWELOGQLQJVDQVYDULJD�E|U�VWlOOD�VLJ�lU�NDQVNH�
¾ 9DG�LQQHElU�GHW�HJHQWOLJHQ�DWW�LQQHKD�JRGD�PDWHPDWLNNXQVNDSHU"¾ )LQQV� GHW� QnJRW� DXWRPDWLVN� VDPEDQG� PHOODQ� EUD� EHW\J� L� PDWHPDWLN� RFK� YlO� XWYHFNODGSUREOHPO|VQLQJVI|UPnJD"� $WW� G|PD� DY� GHQ� FLWHUDGH� VWXGHQWHQ� L� LQOHGQLQJHQ� DY� GHWWDDYVQLWW�Vn�lU�GHW�LQJHQ�VMlOYNODUKHW�DWW�PDQ�InU� WUlQD�GHQ�I|UPnJDQ�XQGHU�J\PQDVLHWLGHQVPDWHPDWLNVWXGLHU�¾ bU�PDWHPDWLNNXQVNDSHUQDV�UHOHYDQV�NDQVNH�NRSSODGH�WLOO�YLONHQ�W\S�DY�SURJUDPPHULQJ�GHWJlOOHU��W�H[�IXQNWLRQVRULHQWHUDG�UHVSHNWLYH�REMHNWRULHQWHUDG�"¾ bU�GHW�GHQ�PDWHPDWLVND�VLGDQ�DY�SURJUDPPHULQJHQ�VRP�RUVDNDU�SUREOHP"
0DWHPDWLNNXQVNDSHUQDV� EHW\GHOVH� HOOHU� REHW\GHOVH� I|U� I|UYlUYDQGHW� DY� SURJUDPPHULQJV�NXQVNDS�WnO�VlNHUW�DWW�XWUHGDV�YLGDUH��6ND�PDQ�J|UD�GHW�E|U�PDQ�GRFN�VlWWD�LQ�IUnJDQ�L�HWW�VW|UUHVDPPDQKDQJ� VRP� IUnJHVWlOOQLQJDUQD� RYDQ� LQGLNHUDU�� )|U� PLWW� DUEHWH� Q|MHU� MDJ�PLJ�PHG� DWWNRQVWDWHUD� DWW� EODQG� GH� VWXGHQWHU� MDJ� KDU� LQWHUYMXDW� JnU� GHW� LQWH� DWW� SnYLVD� QnJUD� VDPEDQGPHOODQ�I|UNXQVNDSHU�L�PDWHPDWLN�RFK�OlWWKHWHQ�HOOHU�VYnULJKHWHQ�PHG�SURJUDPPHULQJ��'HW�lUVQDUDUH� Vn� DWW� VYnULJKHWHUQD� W\FNV� YDUD� OLND� VWRUD� I|U� GHP� VRP� HQEDUW� KDU� PHG� VLJ� GHI|UNXQVNDSHU� VRP� NUlYV� I|U� DWW� EOL� DQWDJHQ� VRP� I|U� GHP� VRP� KDU� EHW\GOLJW� PHUPDWHPDWLNNXQVNDSHU�PHG�VLJ�L�EDJDJHW�
9DG�LQQHElU�GHW�DWW�NXQQD�SURJUDPPHUD���XU�VWXGHQWSHUVSHNWLY"
)|UHVWlOOQLQJDUQD� NULQJ� YDG� GHW� LQQHElU� DWW� SURJUDPPHUD� YDULHUDU� OLNVRP� I|UYlQWQLQJDUQDNULQJ� YDG� XWELOGQLQJHQ� RFK� L� V\QQHUKHW� SURJUDPPHULQJHQ� VND� OHGD� WLOO�� 1nJUD� KDGH� HQRUPDI|UYlQWQLQJDU�Sn�MXVW�SURJUDPPHULQJVNXUVHQ��DQGUD�VnJ�GHQ�PHU�VRP�HWW�Q|GYlQGLJW�VWHJ�SnYlJHQ�� 'H� DOOUD� IOHVWD� KRSSDGHV� GRFN� DWW� XWELOGQLQJHQ� VND� OHGD� WLOO� HWW� LQWUHVVDQW� DUEHWHIUDP|YHU�§-DJ� YLOO� XWYHFNOD�PLJ� VMlOY� LQRP� HWW� RPUnGH� VRP� YHUNDU� LQWUHVVDQW� RFK� GlU� GHWILQQV�K\IVDW�JRGD�XWVLNWHU�DWW�In�HWW�MREE�§

§'HW�KlU�lU�E|UMDQ�Sn�HWW�Q\WW�OLY�MDJ�KDU�DOOWLG�W\FNW�DWW�GHW�YDULW�UROLJW�PHG�GDWD�-DJ�KRSSDV�In�HWW�MREE�VRP�MDJ�WULYV�PHG�GHW�VND�NlQQDV�UROLJW�DWW�Jn�WLOO�MREEHW�§
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'H�VRP�SURYDW�Sn�SURJUDPPHULQJ� WLGLJDUH�JDY� L� UHJHO�XWWU\FN�I|U�K|JUH� I|UYlQWQLQJDU�lQ�GHVRP� LQWH�KDGH�QnJRQ�HUIDUHQKHW��'HW� IDQQV� GRFN� H[HPSHO� RFNVn� Sn�PRWVDWVHQ��1nJUD� DY� GHVWXGHQWHU�VRP�SURJUDPPHUDW�P\FNHW�XWWDODGH�DWW�GH�lYHQ�YLOOH�KnOOD�Sn�PHG�DQGUD�VDNHU��(WWSDU�DY�GH�VWXGHQWHU�VRP�KHOW�VDNQDGH�SURJUDPPHULQJVHUIDUHQKHW�IRUPXOHUDGH�IDUKnJRU�RP�DWWGHW� VNXOOH� EOL� VYnUW��'HWWD� KDU� GRFN� LQWH� DXWRPDWLVNW� LQQHEXULW� DWW� GH� WDSSDW� VXJHQ� HOOHU� KDIWSODQHU�Sn�DWW�JH�XSS�SURJUDPPHUDQGHW�
§-DJ�KDU�DOGULJ�NlQW�DWW�MDJ�KDU�WDSSDW�JUHSSHW�KHOW��bYHQ�RP�GHW�YDULW�KLPOD�VYnUWVn� W\FNHU� MDJ� lQGn� GHW� KDU� YDULW� UROLJW�� >�@9LVVW� |QVNDU� MDJ� DWW� NXUVHQ� YDULWXSSODJG� Sn� HWW� DQQDW� VlWW��KDGH� VlNHUW� YDULW� OlWWDUH� Gn�� >�@�PHQ� MDJ� VHU� lQGnIUDP�HPRW�QlVWD�NXUV��'DWDVWUXNWXUHU�RFK�DOJRULWPHU��§+XU� VWXGHQWHUQD� VHU� Sn� LQQHE|UGHQ� DY� SURJUDPPHULQJ� YDULHUDU�� PHQ� GHW� ILQQV� HWW� W\GOLJWVDPEDQG�PHOODQ�WLGLJDUH�HUIDUHQKHWHU�RFK�YDG�PDQ�EHWUDNWDU�VRP�NlUQDQ�L�SURJUDPPHUDQGHWOLNVRP�YDG�PDQ�I|UYlQWDU�VLJ�DY�SURJUDPPHULQJVNXUVHQ�§$WW�SURJUDPPHUD�LQQHElU�I|U�PLJ�DWW�MDJ�NDQ�XWYHFNOD�RFK�VNDSD�P|MOLJKHWHU�I|UDQGUD�SHUVRQHU��-DJ�YLOO�I|UHQNOD�I|U�DQYlQGDUHQ��>�@�-DJ�YLOO�W�H[�OlUD�PLJ�MREEDPHG�LQWHUDNWLYLWHW�OlUD�PLJ�WHNQLNHQ�§
§3URJUDPPHULQJ� LQQHElU� VNDSDQGH�� PHQ� NDQ� lYHQ� YDUD� ©EDUD©� SUREOHP�O|VQLQJ�GHW�lU�HWW�VlWW�DWW�XWWU\FND�VLJ�NUHDWLYW�§
§-DJ�KDU�HJHQWOLJHQ� LQJHQ�NRQNUHW� ELOG�DY�YDG�GHW� LQQHElU�DWW�SURJUDPPHUD�RFKYDG�PDQ�VND�KD�OlUW�VLJ��1lU�DQGUD�IUnJDU�W\FNHU�MDJ�GHW�lU�VYnUW�DWW�I|UNODUD�§
§-DJ�KDU�SU|YDW� OlUD�PLJ� SURJUDPPHUD� HQ�JnQJ� WLGLJDUH�RFK� ILFN� Gn� HQ� ELOG� DYSURJUDPPHULQJ� VRP� QnJRW� VWDWLVNW� RFK� RNUHDWLYW�� >�@� -DJ� VNXOOH� YLOMD� In� ORY� DWWH[SHULPHQWHUD�RFK�OHND�OLWH�PHU�§'H�WYn�I|UVWD�FLWDWHQ�JHU�H[HPSHO�Sn�VWXGHQWHU�VRP�KDU�DUEHWDW�JDQVND�P\FNHW�PHG�GDWRUHU�RFKVRP� KDU� WLGLJDUH� HUIDUHQKHWHU� DY� SURJUDPPHULQJ�� 'HW� WUHGMH� FLWDWHW� XWJ|U� H[HPSHO� Sn� HQQ\ILNHQ��PHQ�JDQVND�RVlNHU��Q\E|UMDUH�VRP�VDNQDU�UHIHUHQVUDPDU��6OXWOLJHQ�HWW�H[HPSHO�Sn�HQVWXGHQW� PHG� QHJDWLYD� HUIDUHQKHWHU� RFK� I|UKRSSQLQJDU� RP� DWW� In� DQOHGQLQJ� DWW� UHYLGHUD� VLQQHJDWLYD�ELOG�

'HW�YDU�In�DY�GH�LQWHUYMXDGH�VRP�DQJDY�DWW�SURJUDPPHULQJ�IUlPVW�KDQGODU�RP�SUREOHPO|VQLQJ�'H�IOHVWD�DQJDY�NRPPXQLNDWLRQ�PHG�GDWRUQ��VNULYDQGHW�DY�NRG�H�W�F��VRP�XWPlUNDQGH�GUDJ�I|UYDG�GHW�LQQHElU�DWW�SURJUDPPHUD��)|UYlQWQLQJDUQD�Sn�YDG�PDQ�VND�KD�OlUW�VLJ�HIWHU�GHQ�I|UVWDLQWURGXNWLRQVNXUVHQ�YDULHUDGH�RFNVn��'H�IOHVWD�SnSHNDGH�DWW�GH�LQWH�KDGH�QnJRQ�VRP�KHOVW�ELOGDY�YDG�VRP�EHWUDNWDV�VRP�GHW�RIILFLHOOD�PnOHW�PHG�NXUVHQ��0nQJD�XWWU\FNWH�EHVYLNHOVH�|YHU�DWWGH�LQWH�OlUW�VLJ�PHU�
§,QQDQ�MDJ�E|UMDGH�NlQGHV�GHW�VRP�DWW�PDQ�VNXOOH�EHKlUVND�SURJUDPPHULQJ��HOOHUL�DOOD�IDOO�In�HQ�RUGHQWOLJ�JUXQG�DWW�XWJn�LIUnQ��6RP�GHW�lU�QX�NlQQV�GHW�PHU�VRP�DWWPDQ�VND�In�HQ�HQNHO�|YHUEOLFN�§,�GH�RIILFLHOOD�PnOEHVNULYQLQJDUQD� IUDPJnU� DWW�PnOHW�PHG� UHVSHNWLYH�SURJUDPPHULQJVNXUV� lUDWW�JH�GH�VWXGHUDQGH���

¾ JUXQGOlJJDQGH�NXQVNDSHU�RP�SURJUDPPHULQJVVSUnNHW�MDYD
�� %HVNULYQLQJHQ� IUnQ�GGY�����V�PnOEHVNULYQLQJ� DY�GH�PRPHQW� VRP� UHODWHUDU� WLOO� MDYDSURJUDPPHULQJ��'SW����KDU�VDPPD�PnOEHVNULYQLQJ��PHQ�PHG�WLOOlJJHW�DWW�GH�VWXGHUDQGH�RFNVn�VND�OlUD�VLJ�SURMHNWKDQWHULQJ�



$WW�KLWWD�LQJnQJDU�L�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS0DULD�$OVEMHU��,7���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��

¾ JUXQGOlJJDQGH�NXQVNDSHU�RP�REMHNWRULHQWHUDG�SURJUDPPHULQJ
¾ I|UVWnHOVH� I|U� SURJUDPPHULQJVF\NHOQ� �HGLWHULQJ�� NRPSLOHULQJ�� OlQNQLQJ�� H[HNYHULQJ�LQWHUSUHWHULQJ�
¾ I|UVWnHOVH� I|U� SURJUDPXWYHFNOLQJVF\NHOQ� �VSHFLILFHULQJ�� LPSOHPHQWHULQJ�� WHVWQLQJ�IHOV|NQLQJ�
¾ RULHQWHULQJ�RP�UHODWLRQHQ�PHOODQ�MDYD�RFK�ZZZ
¾ RULHQWHULQJ�RP�SULQFLSHU�I|U�GRNXPHQWHULQJ�DY�SURJUDP
9DG�JUXQGOlJJDQGH�NXQVNDSHU�UHVSHNWLYH�RULHQWHULQJ� LQQHElU�IUDPJnU�LQWH�QlUPDUH�lQ�DWW�GHPRPHQW� VRP� VND� LQJn� VSHFLILFHUDV�� W� H[� REMHNW�� NODVVHU�� DUY�� YDULDEOHU�� VWDQGDUGELEOLRWHN�$3,�HW��P�P�
9DG�LQQHElU�GHW�DWW�NXQQD�SURJUDPPHUD���XU�OlUDUSHUVSHNWLY"
'H� OlUDUH� MDJ� KDU� LQWHUYMXDW� IUDPK|OO� L� GH� IOHVWD� IDOO� SUREOHPO|VQLQJHQ� VRP� GHW� PHVWNlQQHWHFNQDQGH� I|U� SURJUDPPHULQJ� RFK� EHWRQDGH� YLNWHQ� DY� DWW� I|UPHGOD� GHQQD� V\Q� WLOOVWXGHQWHUQD�

�'HW�VRP�XWPlUNHU�HQ�JRG�SURJUDPPHUDUH�lU� I|UPnJDQ�DWW� VH�KXU�PDQ�NDQ� O|VDSUREOHPHW�NXQQD�EHQD�XW�YDG�VRP�EHK|YHU�J|UDV���EU\WD�QHU�SUREOHPHW�RFK�VHQSXVVOD�LKRS�O|VQLQJDUQD��'HW� YDU� GRFN� HWW� SDU� DY� OlUDUQD� VRP� EHWRQDGH� DQGUD� IDNWRUHU� VRP� GH�PHVW� XWPlUNDQGH� I|USURJUDPPHUDQGHW�� W�H[�YLNWHQ�DY�DWW� OlUD�VLJ� WD�UHGD�Sn�GHQ�LQIRUPDWLRQ�PDQ�EHK|YHU� I|U�DWWO|VD�HWW�SUREOHP�UHVSHNWLYH�SURJUDPPHULQJHQ�VRP�HQ�GDWRURULHQWHUDG�DNWLYLWHW�
�$WW�SURJUDPPHUD�LQQHElU�DWW�NXQQD�JH�LQVWUXNWLRQHU�WLOO�GDWRUQ��0DQ�PnVWH�NlQQDWLOO�KXU�GHW� IXQJHUDU�� YDG� VRP�lU�P|MOLJW� H� W� F���-DJ� WURU�GHW�lU� YLNWLJW�DWW�lJQDP\FNHW�DY�VLQ�IULWLG�nW�SURJUDPPHULQJ�RP�PDQ�VND�EOL�GXNWLJ��0DQ�PnVWH�KnOOD�SnPHG�SURJUDPPHULQJ�KHOD�WLGHQ���DQQDUV�JO|PPHU�PDQ��6\QHQ� Sn� SURJUDPPHULQJ� VRP� HQ� GDWRURULHQWHUDG� DNWLYLWHW� IUDPNRP� RFNVn� KRV� PnQJD� DYVWXGHQWHUQD�RFK�GHW�lU� VlNHUW� LQWH�XWDQ�EHW\GHOVH�DWW�GHQ� OlUDUH� VRP�VWnU�EDNRP�FLWDWHW� RYDQEHILQQHU�VLJ�L�GHQ�GXEEOD�UROOHQ�DY�DWW�YDUD�EnGH�OlUDUH�RFK�VWXGHQW��6DPWLGLJW�EHK|YHU�LQWH�GHWIDNWXP�DWW�PDQ�LQWH�QlPQHU�SUREOHPO|VQLQJ�VRP�DNWLYLWHW�LQQHElUD�DWW�PDQ�LQWH�VHU�GHQ�GHOHQDY�SURJUDPPHUDQGHW��'HW�NDQ�OLND�JlUQD�KDQGOD�RP�DWW�PDQ�WDU�GHQ�VRP�Vn�VMlOYNODU�DWW�PDQJO|PPHU� ERUW� DWW� QlPQD� GHQ�� (QOLJW� GH� LQWHUYMXDGH� OlUDUQD� lU� GHW� GRFN� RIWDVW� MXVWSUREOHPO|VDQGHW�VRP�RUVDNDU�SUREOHP�EODQG�Q\E|UMDUVWXGHQWHUQD�
�0nQJD�KDU�SUREOHP�MXVW�PHG�SUREOHPO|VQLQJHQ��DWW�EU\WD�QHG�SUREOHPHW�L�PLQGUHELWDU�� 'H� InU� KHOW� HQNHOW� LQJHQ� ELOG� DY� KXU� VDNHU� RFK� WLQJ� KlQJHU� LKRS�>���@� MDJI|UV|NHU�O\IWD�IUDP�GHW�DUEHWVVlWWHW�HIWHUVRP�MDJ�KDU�XSSWlFNW�DWW�GHW�LQWH�lU�QnJRWVRP�lU�QDWXUOLJW�I|U�DOOD��
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6\IWHW� PHG� SURJUDPPHULQJVNXUVHQ� IRUPXOHUDGHV� QnJRW� ROLND� DY� OlUDUQD� I|U� GH� ROLNDSURJUDPPHQ�� 'H� DQVYDULJD� YLG� 07�SURJUDPPHW� PHQDGH� DWW� GHW� YLNWLJDVWH� lU� DWW� VNDSDPRWLYDWLRQ�KRV�VWXGHQWHUQD�DWW�OlUD�VLJ�VMlOYD��0nOHW�lU�DWW�YlFND�LQWUHVVH�I|U�SURJUDPPHULQJ�
�0nOHW�lU�DWW�VWXGHQWHUQD�VND�NXQQD�WD�UHGD�Sn�GHW�PDQ�EHK|YHU�YHWD�I|U�DWW�J|UDGHW�PDQ�VND��'H�VND�YHWD�YDU�PDQ�VND�OHWD��W�H[�JHQRP�DWW�OlUD�VLJ�DQYlQGD� $3,�HW�>�@9L� KDU� PHGYHWHW� I|UV|NW� OlPQD� SURJUDPPHULQJVWHNQLVND� EHJUHSS� XWDQI|U� �WDQNHQ�lU�DWW�VWXGHQWHUQD�VND�OlUD�VLJ�J|UD�VDNHU�RFK�VHQ�OlUD�VLJ�YDG�GH�KHWHU��9LKDU� I|UV|NW� In� NXUVHQ� DWW� NUHWVD� NULQJ� SUDNWLNHQ� �� RFK� GlUI|U� YHODW� OlPQD� GHWWHRUHWLVND�XWDQI|U��/lUDUQD� YLG� ,7�SURJUDPPHW� EHWRQDGH� EHW\GHOVHQ� DY� DWW� VWXGHQWHUQD� OlU� VLJ� �WlQNHVlWWHW���NULQJ�SURJUDPPHULQJ�L�DOOPlQKHW�RFK�REMHNWRULHQWHUDG�SURJUDPPHULQJ�L�V\QQHUKHW��9LNWHQ�DYDWW�GH�InU�HQ�|YHUEOLFN�|YHU�V\QWD[HQ�O\IWHV�RFNVn�IUDP�
�(IWHU�HQ�WHUPLQ�E|U�PDQ�KD�InWW�HQ�|YHUVLNW�DY�HWW�SURJUDPPHULQJVVSUnN�RFK�PDQE|U� KD� OlUW� VLJ� WlQND� L� WHUPHU� DY� SURJUDP�� L� ORJLVND� VHNYHQVHU� VDPW� KXU� PDQSORFNDU�LKRS�GH�KlU�GHODUQD�WLOO�HWW�SURJUDP��6DPWLGLJW� SnSHNDGH� HWW� SDU� DY� GHP� VYnULJKHWHQ�PHG� DWW� OlUD� VLJ� GHVVD� WYn� GHODU� �� WlQNHVlWW�SUREOHPO|VQLQJ��RFK�V\QWD[���VDPWLGLJW�
�0HG�GHQ�EHJUlQVDGH�WLG�VRP�lU��Vn�lU�GHW�DOOWLG�YlOGLJW�VYnUW�DWW�KLQQD�PHG�EnGDGHODUQD�YDUI|U�GHW�JlUQD�EOLU�|YHUYLNW�nW�HQD�KnOOHW��
�-DJ� WURU� HJHQWOLJHQ�PDQ� VNXOOH� IRNXVHUD� Sn� SUREOHPO|VQLQJHQ� I|UVW��PHQ� GHW� lUVYnUW� DWW� OlUD� VLJ�GHW� SDUDOOHOOW�PHG� V\QWD[HQ� �� EOLU� YlOGLJW�P\FNHW� DWW� WD� WLOO� VLJ�6DPWLGLJW�lU�WlQNHVlWWHW�GHW� VRP�lU�GHW� VYnUD��.RGHQ� L� VLJ�lU�EDUD�HWW� VSUnN�VRPPDQ�OlU�VLJ�XWDQWLOO��'HQ� DY� GH� LQWHUYMXDGH� OlUDUQD�PHG� OlQJVW� \UNHVHUIDUHQKHW� SnSHNDGH� DWW� DOOD� GHODUQD� EHK|YVRFK�DWW�GHW�lU�EUD�RP�PDQ�NDQ�OlUD�VLJ�GHP�SDUDOOHOOW�I|U�DWW�GlULJHQRP�VNDSD�HQ�I|UVWnHOVH�I|UKXU�GH�KlQJHU�LKRS��3UREOHPO|VQLQJHQ�lU�JUXQGHQ�VRP�DOOWLQJ�XWJnU�IUnQ��PHQ�I|U�DWW�VNDSD�HWWSURJUDP�VRP�O|VHU�SUREOHPHW�PnVWH�PDQ�RFNVn�I|UVWn�V\QWD[HQ��)|U�DWW�I|UVWn�lU�GHW�YLNWLJW�DWWVNDSD� XWU\PPH� I|U� QnJRQ� IRUP� DY� UHIOHNWLRQ�� W� H[� JHQRP� DWW� GLVNXWHUD� ROLND� O|VQLQJDU� LVHPLQDULHJUXSSHU� HOOHU� JHQRP�DWW� VNULYD� UDSSRUWHU� GlU�PDQ� I|UNODUDU� YDG�PDQ� KDU� JMRUW� RFKYDUI|U�

9LOND�ELOGHU�KDU�VWXGHQWHUQD�DY�OlUDUQDV�V\Q�Sn�SURJUDPPHULQJ"
6WXGHQWHUQDV� V\Q�Sn�KXU� OlUDUQD� VHU�Sn�SURJUDPPHULQJ� VHU�ROLND�XW� YLG�GH� WYn� SURJUDPPHQ�9LG� ,7�SURJUDPPHW YDU� GHW�PnQJD� VRP� W\FNWH� GHW� YDU� VYnUW� DWW� XWWDOD� VLJ� RP� YLONHQ� V\QOlUDUQD�KDU���EO�D�PHG�KlQYLVQLQJ�WLOO�DWW�PDQ�LQWH�WUlIIDW�GHP�Vn�RIWD����%ODQG�GHP�VRP�KDGHQnJRQ�XSSIDWWQLQJ�nWHUNRP�XWWU\FN�VRP��YLNWLJW����WLGVNUlYDQGH���PHQ�RFNVn��QDWXUOLJW��

�'HUDV�V\Q�Sn�SURJUDPPHULQJ�lU�DWW�GHW�lU�QnJRW�YLNWLJW�QnJRW�VRP�PDQ�PnVWH�JnLQ�I|U�DWW�OlUD�VLJ��
�� (Q�DY�OlUDUQD�GHILQLHUDU�WlQNHVlWWHW�VRP�EHVWnHQGH�DY�WUH�JUXQGNRPSRQHQWHU���VHNYHQV��LWHUDWLRQ�RFK�VHOHNWLRQ��VRP�PDQ�PnVWH�OlUD�VLJ�KDQWHUD��� 'HW�YDU�KHOOHU�LQJHQ�VRP�KDGH�VNDSDW�VLJ�HQ�UDGLNDOW�DQQRUOXQGD�ELOG�YLG�GHQ�XSSI|OMDQGH�LQWHUYMXQ�
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�'H�WDU�GHW�QDWXUOLJW�JHU�HQ�NlQVOD�DY�DWW�SURJUDPPHULQJ�lU�QnJRW�VRP�YHP�VRPKHOVW�NDQ�OlUD�VLJ�VRP�KDU�LQWUHVVHW��9LG�07�SURJUDPPHW nWHUNRP� PnQJD� WLOO� GHW� VWRUD� LQWUHVVHW� I|U� SURJUDPPHULQJ� VRP� GHXSSIDWWDW�KRV�GH�NXUVDQVYDULJD�OlUDUQD��L�V\QQHUKHW�LQWUHVVHW�I|U�VSHOSURJUDPPHULQJ�
�'H� lU� YlOGLJW� VSHOIL[HUDGH�� PHQ� EUD� NLOODU� �YHUNDU� VMlOYD� W\FND� DWW� GHW� lUNXO�.DQ�NlQQD�DWW�GH�VDNQDU�GLVWDQV�WLOO�SURJUDPPHULQJHQ��
�'HW�PlUNV�DWW� GH�NDQ�P\FNHW�RFK�lU�YlOGLJW� LQWUHVVHUDGH�� -DYD�lU�QRJ�QnW��PDQVND�VNULYD�ELEHOQ�PHG�RP�GH�ILFN�EHVWlPPD�VNUDWW���'HW� LQWUHVVDQWD� DWW� IXQGHUD� |YHU� lU� KXU� VWXGHQWHUQD� SnYHUNDV� DY� GH� I|UHVWlOOQLQJDU� NULQJSURJUDPPHULQJ�VRP�OlUDUQD�I|UPHGODU��HOOHU�VRP�VWXGHQWHUQD�XSSIDWWDU�DWW�GH�I|UPHGODU���%OLUGH� LQVSLUHUDGH� HOOHU� WDSSDU� GH� PRWLYDWLRQHQ"� .ODUW� lU� DWW� GHW� KDU� EHW\GHOVH� YLOND� VLJQDOHUVWXGHQWHUQD� XSSOHYHU� DWW� GH� InU�� )|UHVWlOOQLQJDU� RP� SURJUDPPHULQJ� VRP� QnJRW� YLNWLJW� RFKWLGVNUlYDQGH�� PHQ� RFNVn� QDWXUOLJW�� KDU� VDQQROLNW� KDIW� EHW\GHOVH� I|U� DWW� GH� IOHVWD� DY� GHLQWHUYMXDGH�,7�VWXGHQWHUQD�lJQDW�P\FNHW�WLG�nW�SURJUDPPHULQJVNXUVHQ��0HQ�QnJUD�W\FNV�RFNVnKD� EOLYLW� VNUlPGD� RFK� InWW� XSSIDWWQLQJHQ� DWW� RP� PDQ� LQWH� NODUDU� GHQ� I|UVWDSURJUDPPHULQJVNXUVHQ� Vn� NODUDU�PDQ� LQWH� UHVWHQ� DY� XWELOGQLQJHQ��'HW� IDQQV� lYHQ� VWXGHQWHUVRP�JDY�XWWU\FN�I|U�HQ�DYVDNQDG�DY�OHNIXOOKHW�L�OlUDQGHW���GH�XSSIDWWDGH�SURJUDPPHULQJVNXU�VHQ� VRP�DOOWI|U� UHVXOWDWLQULNWDG��'HQQD� |QVNDQ� DWW� SURJUDPPHULQJVNXQVNDS� I|UPHGODV� Sn� HWWPHU�OHNIXOOW�VlWW�ILQQV�KRV�VWXGHQWHU�YLG�EnGD�SURJUDPPHQ��07�VWXGHQWHUQD� W\FNV�GRFN�WRONDOlUDUQDV� VLJQDOHU�YlOGLJW�ROLND��(Q�GHO� WDU� UHODWLYW� OlWW�Sn�SURJUDPPHULQJVNXUVHQ�RFK�VHU�GHQKHOOHU�LQWH�VRP�Q|GYlQGLJ�I|U�GHQ�IRUWVDWWD�XWELOGQLQJHQ��$QGUD�WDU�GlUHPRW�YlOGLJW�VHUL|VW�SnSURJUDPPHULQJHQ���DQWLQJHQ�I|U�DWW�GH�IDNWLVNW�lU�HOOHU�KDU�EOLYLW�YlOGLJW� LQWUHVVHUDGH����HOOHUI|U�DWW�GH�KDU�HQ�ELOG�DY�DWW�SURJUDPPHULQJ�lU�QnJRQWLQJ�PDQ��E|U��NXQQD�

9DG�lU�GHW�VRP�lU�Vn�VYnUW"
�$OOWLQJ�lU�VYnUW�QlU�PDQ�LQWH�NDQ�
&LWDWHW� IUnQ� HQ� DY� GH� LQWHUYMXDGH� VWXGHQWHUQD� JHU� HQ� EUD� VDPPDQIDWWQLQJ� DY� GHQ� IUXVWUDWLRQPnQJD�XSSOHYHU�L�I|UYlUYDQGHW�DY�Q\�NXQVNDS��)|U�DWW�SUREOHPHW�VND�WDV�Sn�DOOYDU�lU�GHW�GRFNYLNWLJW�DWW�I|UV|ND�Jn�OLWH�PHU�Sn�GMXSHW�NULQJ�YDG�GHW�lU�VRP�lU�Vn�VYnUW�RFK�YDUI|U�GHW�lU�GHW��,GHQ� I|UVWD� LQWHUYMXRPJnQJHQ� IRUPXOHUDGH� VWXGHQWHUQD� HQ�PlQJG�H[HPSHO�Sn� VYnULJKHWHU��6nVPnQLQJRP�EOHY�GHW�W\GOLJW�DWW�YLVVD�WHPDQ�nWHUNRP��RP�lQ�L�OLWH�ROLND�VNHSQDGHU�
¾ 2VlNHUKHW�NULQJ�VMlOYD�XSSJLIWHQ��'HW� VYnUDVWH� PHG� ODEEDUQD� lU� DWW� I|UVWn� YDG� VOXWUHVXOWDWHW� VND� EOL�PDQ� KDULQJHQWLQJ�DWW�UHODWHUD�WLOO���YHW�LQWH�YDG�PDQ�VND�VWUlYD�PRW��

�1lU�MDJ�OlVHU�ODEEDUQD�NlQQHU�MDJ�DWW�MDJ�LQWH�YHW�YDG�MDJ�VND�J|UD��
�'HW� lU� VYnUW� DWW� KLWWD� UHOHYDQWD� H[HPSHO� L� E|FNHUQD� VRP� UHODWHUDU� WLOO� ODEEDUQDHIWHUVRP�PDQ�LQWH�YHW�YDG�PDQ�VND�J|UD��YDG�PDQ�VND�nVWDGNRPPD��-DJ�NDQ�LQWHYHWD�DWW�Sn�VLGDQ�����L�ERNHQ�ILQQV�HWW�UHOHYDQW�H[HPSHO��

�� 'HWWD�YDU�VlUVNLOW�W\GOLJW�YLG�GHQ�XSSI|OMDQGH�LQWHUYMXQ�Gn�SURJUDPPHULQJVNXUVHQV�SURMHNW�YDU�DYVOXWDGH��-XVWGHVVD�SURMHNWDUEHWHQ�YHUNDGH�KD�InWW�LJnQJ�HQ�GHO�VWXGHQWHU�VRP�LQWH�YHUNDW�Vn�PRWLYHUDGH�L�E|UMDQ�DY�NXUVHQ�
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¾ 6YnULJKHWHU�DWW�NQ\WD�LKRS�WHRUL�RFK�SUDNWLN��-DJ�I|UVWnU�QlU�MDJ�OlVHU�RFK�Sn�I|UHOlVQLQJDU��PHQ�VHQ�QlU�MDJ�VND�VNULYD�QHU�GHWYHW�MDJ�LQWH�KXU����)|UHOlVQLQJDUQD�VWlPPHU�LQWH�KHOOHU�DOOWLG�PHG�ODEEDUQD��
�9L�JnU�LJHQRP�HQ�NRG�RFK�VHGDQ�VND�YL�VMlOYD�J|UD�QnJRW�DQQDW��
�'HW� VYnUDVWH� PHG� I|UVWD� ODEEHQ� YDU� DWW� I|UVWn� DOOWLQJ��� 1X� VND� GX� GHNODUHUDDWWULEXW��QX�VND�GX�VNDSD�HWW�REMHNW��PHQ�KXU�J|U�PDQ"�-DJ�I|UVWRG�LQWH�W�H[�YDG�HQNODVV�YDU��KXU�PDQ�VNXOOH�DQYlQGD�DOOWLQJ��KXU�PDQ�VNXOOH�VlWWD�LKRS�GHW�>�@�-DJWURU�GHQ�EULVWDQGH� LQWURGXNWLRQHQ�YDULW� � IUlPVWD�RUVDNHQ�DWW�GHW� NlQGHV� VYnUW�� I|UQlU�PDQ�YlO�KDGH�JMRUW�GHQ�LQVnJ�PDQ�DWW�GHQ�QRJ�LQWH�YDU�Vn�VYnU�HJHQWOLJHQ��
�'HW� lU� VYnUW� NRSSOD� LKRS� ERNHQV� VlWW� DWW� SUHVHQWHUD� MDYD�PHG� KXU� KDQGOHGDUQDSUHVHQWHUDU�lPQHW���8WI|UDQGHW�lU�VYnUW��

¾ 6YnULJKHWHU�DWW�KLQQD�PHG�RFK��HOOHU�DWW�JUHSSD�DOOWLQJ��-DJ�YHW�LQWH�KXU�MDJ�VND�Jn�WLOOYlJD��YDU�MDJ�VND�E|UMD�>�@�ODEEDUQD�lU�VWRUD�RFKWHPSRW�DOOGHOHV�I|U�K|JW��>�@�'HVVXWRP�VDNQDU�MDJ�P|MOLJKHWHU�DWW�IUnJD��GHW�ILQQVI|U�OLWH�WLG�WLOO�GHW�>�@�MDJ�PnVWH�In�J|UD�I|U�DWW�I|UVWn��RFK�In�IHHGEDFN��
�'HW�NlQQV�VRP�DWW�I|UV|ND�PXUD�HQ�YlJJ�JHQRP�DWW�PXUD�LQ�HQ�ELW�KlU�RFK�HQ�GlU�7LOO� VLVW� UDVDU� KHOD�PXUHQ� HIWHUVRP� GHW� LQWH� IDQQV� QnJRQ� JUXQG��� RFK�PDQ� KDUNDQVNH�LQWH�HQV�KXQQLW�XSSIDWWD�DWW�GHW�YDU�HQ�PXU�GHW�VNXOOH�EOL���
�'HW�NlQQV�VRP�YL�KDU�KRSSDW�UDNW�LQ>�@�,�E|UMDQ�YDU�GHW�W�H[�VRP�DWW�PDQ�JO|PGHERUW�DWW�LQWH�DOOD�MREEDW�L�GRV��NRPSLOHUDW��R�V�Y���DOOW�VnQW�JLFNV�LJHQRP�L�HWW�KLPODWHPSR�
�'HW� lU� VYnUW� VH� ORJLNHQ�RFK� KHOKHWHQ�� 2EMHNWRULHQWHULQJ� NlQQV� OXGGLJW�>�@$OOWLQJ�KDU�EOLYLW�Vn�UHVXOWDWLQULNWDW���PDQ�KLQQHU�LQWH�UHIOHNWHUD��|YHU�GHW�PDQJ|U��

¾ 6YnULJKHWHU�PHG�V\QWD[HQ��'HW� lU� VYnUW� DWW� NRPPD� LQ� L� VSUnNHW�DOOWLQJ� EOLU� I|U� VWRUW�� MDJ� I|UVWnU� LQWHKHOKHWHQ��
�6YnUDVW�lU�DWW�YHWD�L�YLONHQ�RUGQLQJ�DOOW�NRPPHU�RFK�KXU�PDQ�ELQGHU�LKRS�DOOWLQJ��
�-DJ�W\FNHU�GHW�lU�VYnUW�DWW�VNULYD�NRG�RFK�DWW�KLWWD�IHO�L�GHQ�HJQD�NRGHQ��

¾ 6YnULJKHWHU�DWW�DUEHWD�PHG�IlUGLJ�NRG �JlOOHU�HQEDUW�07�SURJUDPPHW���'HW�lU�I|U�P\FNHW�IlUGLJ�NRG�VRP�GHW�lU�QX�InU�GHVVXWRP�LQJHQ�I|UNODULQJ��6YnUWDWW�J|UD�QnJRW�QlU�PDQ�LQWH�I|UVWnU�GHQ�IlUGLJD�NRGHQ��
�.XO�ODEEDU��PHQ�I|U�K|J�QLYn�Sn�XSSJLIWHUQD��'HW�KDU� WDJLW��������DY� WLGHQ�DWWI|UVWn�GHQ�IlUGLJD�NRGHQ��1lU�PDQ�YlO�JMRUW�GHW�KDU�GHW�YDULW�JDQVND�OlWW��
�5HVXOWDWHQ� DY� ODEEDUQD� KDU� YDULW� UROLJD�� PHQ� GHW� lU� VYnUW� DWW� I|UVWn� YDG� VRPKlQGHU���VYnUW�YHWD�YDU�L�NRGHQ�PDQ�VND�Jn�LQ��
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¾ 6YnULJKHWHU�DWW�VNDSD�XWU\PPH�I|U�MDYDNXUVHQ�L�UHODWLRQ�WLOO�|YULJD�NXUVHU��'HW�EOLU� I|U� OnQJD�KRSS�PHOODQ�JnQJHUQD�PDQ�KLQQHU�DOGULJ� Jn�Sn�GMXSHW�PHGODEEDUQD��
�-DJ�KLQQHU�LQWH�OlJJD�QHU�GHQ�WLG�MDJ�VNXOOH�YLOMD�S�J�D� DWW�I|UHWDJVHNRQRPLQ�WDU�VnP\FNHW�WLG�MDJ�KLQQHU�LQWH�OlVD�Sn�RFK�I|UGMXSD�PLJ��
�-DJ� W\FNHU� LQWH� RP� DWW� OlVD� IOHUD� NXUVHU� SDUDOOHOOW� �� NlQQHU�PLJ� VSOLWWUDG��+DGHNDQVNH� YDULW� OlWWDUH� RP� GHW� LQWH� YDULW� Vn� PnQJD� LQOlPQLQJDU� KHOD� WLGHQ� �LI|UHWDJVHNRQRPL���1X�NlQQV�GHW�VRP�PDQ�KHOD�WLGHQ�MDJDU�GHDGOLQHV��
�-DYDQ�lU�GnOLJW�LQWHJUHUDG�PHG�|YULJD�NXUVHU��NlQQV�LEODQG�VRP�DWW�RM��QX�lU�GHWWRUVGDJ���ElVW�DWW�J|UD�OLWH�MDYD�
�'HW�lU�RNHM�DWW�OlVD�WYn�NXUVHU�SDUDOOHOOW��PHQ�LEODQG�KDU�GHW�YDULW�WUH�RFK�QlVWDQI\UD�HIWHUVRP�HQ�GHO� NXUVHU� VWUlFNHU� VLJ� |YHU�KHOD� WHUPLQHQ�RFK�QnJUD�EDUD�|YHUKDOYD�� 'HW� lU� VYnUW� DWW� SULRULWHUD� QlU� GHW� EOLU� Vn� �� OlWW� DWW� MDYDQ� KDPQDU� LVN\PXQGDQ�(IWHU� GHQ� I|UVWD� LQWHUYMXRPJnQJHQ� YDU� GHW� W\GOLJW� DWW� PnQJD� DY� VWXGHQWHUQD� YLG� VnYlO� ,7�SURJUDPPHW�VRP�07�SURJUDPPHW�XSSOHYGH�DWW�GH�LQWH�ILFN�QnJRQ�RUGHQWOLJ�JUXQG�DWW�VWn�Sn�0nQJD�W\FNWH�DWW�XSSJLIWHUQD�YDU�DOOGHOHV�I|U�VWRUD�RFK�GH�XSSOHYGH�DWW�GHW�YDU�VYnUW�DWW�I|UVWnLQWH� EDUD� KXU� PDQ� VNXOOH� J|UD� XWDQ� lYHQ� YDG�� )OHUD� HIWHUO\VWH� PLQGUH� |YQLQJDU� VRP� JLFNLJHQRP� HWW� PRPHQW� L� WDJHW�� 0nQJD� XSSOHYGH� RFNVn� VWRUD� JODSS� PHOODQ� GH� WHRUHWLVNDJHQRPJnQJDUQD�RFK�ODERUDWLRQHUQD��1nJUD�In�XWWU\FNWH�VYnULJKHWHU�PHG�VSHFLILND�NRQFHSW�VRPW�H[�DUY��'H�VRP�JMRUGH�GHW�KDGH�L�UHJHO�WLGLJDUH�HUIDUHQKHWHU�DY�SURJUDPPHULQJ�RFK�EURWWDGHVPHG� DWW� I|UVWn� VNLOOQDGHU� PHOODQ� IXQNWLRQV�� RFK�� HOOHU� SURFHGXURULHQWHUDGH� VSUnN� RFKREMHNWRULHQWHUDGH� VRP� MDYD�� �'HW� lU� VYnUW� DWW� VH� VDPPDQKDQJHQ�PHOODQ� GHW� JDPOD� RFK� GHWQ\D���VRP�HQ�VWXGHQW�XWWU\FNWH�GHW�

'H�LQWHUYMXDGH�OlUDUQD�EHNUlIWDGH�VWXGHQWHUQDV�VYnULJKHWHU�VRP�IUDPNRPPHU�L�FLWDWHQ�RYDQ��,V\QQHUKHW� VYnULJKHWHU� PHG� DWW� NQ\WD� LKRS� WHRUL� RFK� SUDNWLN� OLNVRP� PHG� DWW� VH� P|QVWUHQ� LSURJUDPPHUDQGHW�HOOHU�NRPPD�Sn�KXU�PDQ�VND��E|UMD���)OHUD�DY�OlUDUQD�XSSIDWWDGH�RFNVn�DWWVWXGHQWHUQD�KDGH�VYnULJKHWHU�PHG�DWW�I|UVWn�KXU�NRPPXQLNDWLRQHQ�PHOODQ�NODVVHU�IXQJHUDU�RFKGlUI|U�W�H[�LQWH�NXQGH�I|UVWn�YLWVHQ�PHG�DWW�KD�HQ�VHSDUDW�WHVWNODVV�HOOHU�PHG�DWW�SODFHUD�YDUMHNODVV� L� HQ� HJHQ� ILO�� 0nQJD� DY� VWXGHQWHUQD� KDGH� RFNVn� SnWDODW� GHWWD� RFK� UHIHUHUDGH� Gn� WLOONXUVOLWWHUDWXUHQ�GlU�H[HPSOHQ�XWJMRUGHV�DY�HQVWDND�ILOHU�
9DG�YDU�VYnUW�L�EDFNVSHJHOQ"
9LG�GH�XSSI|OMDQGH�LQWHUYMXHUQD�KDGH�HQ�YLVV�I|UlQGULQJ�VNHWW�RFK�GH�IOHVWD�DQVnJ�DWW�GH��WURWVDOOW��KDGH�OlUW�VLJ�HQ�GHO�

�)UnQ�DWW�DOGULJ�KD�VHWW�MDYD�Vn�KDU�MDJ�MX�OlUW�PLJ�HQ�GHO��-DJ�NDQ�VNULYD�HQ�NODVV�J|UD�HQ�PHWRG�VRP�DQURSDU�HQ�DQQDQ�NODVV�R�V�Y��PHQ�MDJ�W\FNHU�LQWH�MDJ�NDQ�VlJDDWW�MDJ�I|UVWnU�ULNWLJW��'H� VYnULJKHWHU� VWXGHQWHUQD� IRUPXOHUDGH� YDU� QX� PHU� VSHFLILND�� 'HW� YDU� W� H[� PnQJD� VRPUHODWHUDGH�WLOO�VLWW�DQYlQGDQGH�DY�MDYDV�$3,�
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�-DJ�KDU�DQYlQW� $3,�HW��PHQ�MDJ�I|UVWnU�GHW�LQWH�ULNWLJW��-DJ�YHW�LQWH�YDG�PDQ�VNDWLWWD�HIWHU��KXU�PDQ�VND�WlQND�RFK�OHWD��$OOD� VWXGHQWHU� KDGH� DQYlQW� $3,�HW� L� QnJRQ� XWVWUlFNQLQJ�� PHQ� GH� IOHVWD� XSSOHYGH� OLNQDQGHVYnULJKHWHU� VRP� GHQ� FLWHUDGH� VWXGHQWHQ� RYDQ�� )HOKDQWHULQJ� YDU� RFNVn� QnJRW� VRP� IOHUD� DYVWXGHQWHUQD� XSSOHYGH� VRP� QnJRW� GLIIXVW�� 9DG� JlOOHU� REMHNWRULHQWHULQJ� VRP� SULQFLS� YDU� GHWXQJHIlU� OLND� PnQJD� VRP� W\FNWH� GHW� NlQGHV� �OXGGLJW� VRP� WYlUWRP�� %ODQG� 07�VWXGHQWHUQDUHODWHUDGH� IOHUD� VLQ� I|UVWnHOVH� WLOO� GH� H[WUDLQVDWWD� I|UHOlVQLQJDUQD� L� E|UMDQ� DY� K|VWHQ� VRPEHKDQGODGH�REMHNWRULHQWHULQJ�
�+DQ�GURJ�LJnQJ�WDQNHQ�PHG�GHW�KlU�REMHNWRULHQWHUDGH�RFK�KDQ�JMRUGH�GHW�KLPODEUD�PHQ�MDJ�KDGH�EHK|YW�OLWH�PHU�DY�GHW��'HW� YDU� EHW\GOLJW� IOHU� DY� 07�VWXGHQWHUQD� lQ� ,7�VWXGHQWHUQD� VRP� EHVNUHY� DWW� GH� KDGHVYnULJKHWHU�PHG� V\QWD[HQ� YLG� GHQ� XSSI|OMDQGH� LQWHUYMXQ��0|MOLJD� I|UNODULQJDU� WLOO� GHWWD� NDQGHOV� YDUD� ODERUDWLRQHUQDV� ROLNDUWDGH� XWIRUPQLQJ��0nQJD�07�VWXGHQWHU� XWWU\FNWH� VYnULJKHWHUPHG�DWW�OlVD�IlUGLJ�NRG�RFK�VnJ�VDQQROLNW�LQWH�V\QWD[HQ�I|U�DOO�NRG��'HOV�VSHODGH�VlNHUW�WLGHQRFK�NXUVXSSOlJJHW�LQ��,7�VWXGHQWHUQD�KDGH�WYn�NXUVHU�DWW�NRQFHQWUHUD�VLJ�Sn��07�VWXGHQWHUQDWUH��'HVVXWRP�IRNXVHUDGH�,7�SURJUDPPHWV�MDYDNXUV�EHW\GOLJ�PHU�Sn�DWW�VWXGHQWHUQD�VNXOOH�OlUDVLJ�WHUPLQRORJLQ��YLONHW�VDQQROLNW�ELGURJ�WLOO�HQ�|NDG�I|UVWnHOVH�lYHQ�DY�V\QWD[HQ�

%ODQG�GHP�MDJ�LQWHUYMXDW�KDU�GH�IOHVWD�EOLYLW�JRGNlQGD�L�MDYDNXUVHQ��PHQ�LQWH�DOOD����'HW�L�VLJlU�QDWXUOLJWYLV�VNlO� WLOO�HIWHUWDQNH�RP�PDQ�EHWlQNHU�DWW�DOOD�DUEHWDW�PHG�NXUVHQ�Sn�HWW� VHUL|VWVlWW��6DPWOLJD�VRP�MDJ�KDU�LQWHUYMXDW�KDU�ODJW�QHU�I|UKnOODQGHYLV�P\FNHW�DUEHWH�Sn�NXUVHQ��lYHQRP�YDULDWLRQHUQD�QDWXUOLJWYLV�YDULW�VWRUD��9LG�,7�SURJUDPPHW�KDU�DOOD�ODJW�QHU��������WLPPDU�LYHFNDQ�� 9LG�07�SURJUDPPHW� KDU� VWXGHQWHUQD� YLNW� HQ� GDJ� SHU� YHFND� WLOO� SURJUDPPHULQJ�� ,VDPEDQG�PHG�SURMHNWDUEHWHW�OD�QnJUD�QHU�EHW\GOLJW�PHU�WLG��9DG�VRP�lU�GHVWR�DOOYDUOLJDUH�lU�DWWlYHQ� EODQG� GHP� VRP� EOLYLW� JRGNlQGD� XWWU\FNWH� IOHUD� HQ� VWRU� RVlNHUKHW� QlU� GHQ� XSSI|OMDQGHLQWHUYMXQ�JMRUGHV�
�-DJ�KDU� VYnUW�DWW� VH�P|QVWUHW�HIWHUVRP� LQJHQ�KDU�NXQQDW�EHVNULYD�GHW�Sn� HWW�EUDVlWW��
�-DJ�NlQQHU�PLJ� IRUWIDUDQGH� YlOGLJW�RVlNHU�W\FNHU�GHW� lU� VYnUW� DWW� YHWD� KXU� MDJVND�VNDSD�HWW�SURJUDP��KXU�MDJ�VND�WlQND��'HW�YDU�EDUD�HQ�DY�GH�VWXGHQWHU�VRP�LQWH�KDGH�QnJRQ�SURJUDPPHULQJVHUIDUHQKHW�VHGDQ�WLGLJDUHVRP�XSSOHYGH�DWW�KRQ��NRPPLW�|YHU�WU|VNHOQ���0HQ�GHW�KDU�LQWH�VNHWW�XWDQ�DQVWUlQJQLQJ�
�'HW� GlU� PHG� DWW� SOXJJD� �� WLPPDU� GHW� ILQQV� LQWH�� -DJ� J|U� XSSHKnOO� SnHIWHUPLGGDJHQ�QlU�EDUQHQ�NRPPHU�IUnQ�VNRODQ��6HQ�VLWWHU�MDJ�Sn�NYlOOHQ�LJHQ��RFKRIWD�Sn�KHOJHUQD��+DU�VRYLW�GnOLJW�RFK�NlQW�PLJ�NRQVWDQW�VWUHVVDG��0HQ�GHW�lU�RFNVnNUDY�MDJ�OlJJHU�Sn�PLJ�VMlOY��-DJ�VND�NODUD�DY�GHW��QnJRW�DQQDW�H[LVWHUDU�LQWH��

�� 'H�DQVYDULJD�I|U�07�SURJUDPPHWV�SURJUDPPHULQJVNXUV�KDGH�HQ�XWWDODG�PnOVlWWQLQJ�DWW�VNDSD�I|UXWVlWWQLQJDUI|U� DWW� DOOD� VNXOOH� NXQQD� EOL� JRGNlQGD� JHQRP� DWW� XWJn� IUnQ� YDUV� RFK� HQV� I|UXWVlWWQLQJDU�� .ULWHULHW� I|U� DWW� EOLJRGNlQG�YDU� DWW� VWXGHQWHQ� �HQVDP� HOOHU� L� VDPDUEHWH�PHG� DQGUD� VWXGHQWHU�� VNXOOH�KD� JMRUW� HWW� nWPLQVWRQH�GHOYLVIXQJHUDQGH�SURJUDP�XQGHU�SURMHNWDUEHWHW��9DU�RFK�HQ�VNXOOH�RFNVn�NXQQD�I|UNODUD�KXU�GH�KDGH�JMRUW�RFK�YDUI|UI|U� DWW� EOL� JRGNlQGD�� 9LG� ,7�SURJUDPPHW� IDQQV� HQ� XWWDODG� PnOVlWWQLQJ� DWW� IOHU� VWXGHQWHU� lQ� YLG� WLGLJDUH� nUVSURJUDPPHULQJVNXUVHU� VNXOOH� JHV� I|UXWVlWWQLQJDU� I|U� DWW� EOL� JRGNlQGD� JHQRP� DWW� VNDSD� HQ� PHU� JHQRPWlQNWVWUXNWXU�L�NXUVXSSOlJJHW��$WW�VNDSD�HQ�U|G�WUnG�JHQRP�DOOD�ODERUDWLRQHU�YDU�HQ�GHO�DY�GHQQD�VWUDWHJL�OLNVRP�DWW�SnHWW�WLGLJW�VWDGLXP�I|UV|ND�InQJD�XSS�GH�VWXGHQWHU�VRP�PDQ�PLVVWlQNWH�KDGH�SUREOHP�PHG�SURJUDPPHULQJHQ�
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+XU�DOOYDUOLJW�VWXGHQWHUQD�VHU�Sn�GHW�IDNWXP�DWW�GH� LQWH� ULNWLJW�InWW�JUHSS�RP�MDYDQ�YDULHUDU� �IUDPI|UDOOW� PHOODQ� SURJUDPPHQ�� ,7�VWXGHQWHUQD� XWWU\FNWH� DWW� GH� InWW� XSSIDWWQLQJHQ� DWWMDYDNXUVHQ�lU�RHUK|UW�YLNWLJ�I|U�GHQ�IRUWVDWWD�XWELOGQLQJHQ�
�.ODUDU�GX�LQWH�MDYDQ�Vn�NODUDU�GX�LQWH�UHVWHQ�DY�XWELOGQLQJHQ�KDU�GH�VDJW��'HW�J|UMX�DWW�PDQ�NlQQHU�VLJ�OLWH�VWUHVVDG��%ODQG�07�VWXGHQWHUQD� YDU� UHDNWLRQHUQD� PHU� YDULHUDGH�� 1nJUD� NlQGH� VLJ� RQHNOLJHQ� RHUK|UWVWUHVVDGH�DY�DWW�LQWH�KD��JUHSSDW��MDYDQ��$QGUD�XWWU\FNWH�DWW�GH�YLVVHUOLJHQ�KDGH�KRSSDWV�DWW�InOlUD�VLJ�PHU��PHQ�DWW�GH�lQGn�YDU�UlWW�Q|MGD�PHG�GHW�GH�JMRUW��H�J�SURMHNWHQ��
�-DJ�lU�Q|MG�PHG�SURJUDPPHULQJVNXUVHQ�Sn�Vn�VlWW�DWW� MDJ�W\FNHU� MDJ� I|UVWnU�GHWMDJ�KDU�JMRUW��-DJ�KDU�YLVVHUOLJHQ�InWW�HQ�GHO�KMlOS��PHQ�L�VWRUW�VHWW�KDU�MDJ�OlUW�PLJVMlOY��%nGD� SURJUDPPHQ� KDU� HQ� XSSI|OMDQGH� MDYDNXUV� �� 'DWDVWUXNWXUHU� RFK� DOJRULWPHU�� ,7�VWXGHQWHUQD�PnVWH�GHVVXWRP�DQYlQGD� MDYD� L� \WWHUOLJDUH�PLQVW� HQ�NXUV����07�VWXGHQWHUQD�NDQGlUHPRW�YlOMD�DWW�LQWH�OlVD�\WWHUOLJDUH�SURJUDPPHULQJ��YLONHW�GH�LQWHUYMXDGH�YLVDGH�VLJ�YDUD�YlOPHGYHWQD�RP�
�-DYD�lU�QRJ�LQWH�ULNWLJW�PLQ�JUHM�� WURU�LQWH�GHW�lU�QnJRW�MDJ�NRPPHU�DWW�KnOOD�SnPHG�L�IRUWVlWWQLQJHQ��2P�SnVWnHQGHW�VND�VHV�VRP�HWW�XWWU\FN�I|U�DWW�YHGHUE|UDQGH�KDU�DQGUD�LQWUHVVHQ�HOOHU�RP�GHWVQDUDUH� KDQGODU� RP� HQ� I|UVYDUVPHNDQLVP� I|U� DWW� KDQWHUD� HQ� EHVYLNHOVH� |YHU� DWW� LQWH� KD�O\FNDWV���NDQ�QDWXUOLJWYLV�GLVNXWHUDV��.DQVNH�lU�GHW�HWW�XWWU\FN�I|U�EnGD�GHODUQD�

9DUI|U�lU�GHW�Vn�VYnUW"
9LG�EnGD�SURJUDPPHQ�DQJDY�VWXGHQWHUQD��YDG�GH�XSSIDWWDW� VRP��EULVWDQGH� LQWURGXNWLRQ� VRPHWW�YLNWLJW�VNlO� WLOO� DWW�GHW�YDULW� VYnUW��'HW�GH� VDNQDW� lU� IUDPI|UDOOW� UHOHYDQWD� NRGH[HPSHO� I|UROLND� W\SHU� DY� SUREOHP�� ,� V\QQHUKHW� KDU� PnQJD� VDNQDW� H[HPSHO� VRP� UHODWHUDU� WLOOODERUDWLRQHUQD�� 0nQJD� KDU� RFNVn� XSSOHYW� DWW� ODERUDWLRQHUQD� YDULW� DOOGHOHV� I|U� VWRUD� RFKRPIDWWDQGH�

�'HW� KDGH� YDULW� EUD�PHG�PnQJD� VPn� |YQLQJDU� VRP� E\JJGHV� Sn� VWHJYLV� RFK� VRPO|SWH�SDUDOOHOOW�PHG�I|UHOlVQLQJDUQD�>�@�6RP�GHW�lU�QX�WYLQJDV�PDQ�WD�MlWWHNOLY��6Pn�|YQLQJDU�VRP�Sn�HWW�W\GOLJW�VlWW�LOOXVWUHUDU�VDPEDQGHW�PHOODQ�LQSXW�RFK�RXWSXW�HIWHUO\VWHVDY�GH�IOHVWD��6DPWLGLJW�PHQDGH�PnQJD�DWW�ODERUDWLRQHUQD�L�VLJ�VlNHUW�YDU�EUD��PHQ�DWW�GH�ERUGHLQWURGXFHUDV� Sn� HWW� QnJRW� VHQDUH� VWDGLXP� DY� NXUVHQ�� HIWHU� DWW� JUXQGNRQFHSWHQ� EHDUEHWDWVRUGHQWOLJW�
§-DJ�PnVWH�In�NlQQD�DWW�MDJ�InU�RUGHQWOLJ�NOlP�Sn�WlQNHVlWWHW�LQQDQ�MDJ�JnU�YLGDUH�-DJ� VNLFNDU� LQ� QnJRW� RFK� InU� XW� QnJRQ� IRUP� DY� UHVXOWDW�>�@�-DJ�PnVWH� In� VNULYDP\FNHW� NRG� VMlOY�� VPn� HQNOD� SURJUDP� VRP� JHU� HQ� |YHUEOLFN� |YHU� KXU� GH� ROLNDGHODUQD�KlQJHU�LKRS�§

�� 'H�VWXGHQWHU�VRP�OlVHU�WYn�nU�KDU�HQ�GDWDEDVNXUV�GlU�MDYD�LQJnU��'H�VRP�OlVHU�WUH�nU�NRPPHU�DWW�OlVD�GHQQD�SOXV\WWHUOLJDUH�PLQVW�HQ�NXUV�GlU�MDYD�LQJnU�VRP�HQ�YlVHQWOLJ�EHVWnQGVGHO�
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9LG�GHQ�XSSI|OMDQGH�LQWHUYMXQ�RPEDGV�VWXGHQWHUQD�DWW�I|UV|ND�EHVNULYD�KXU�GH�VNXOOH�YLOMD�OlUDVLJ� SURJUDPPHUD�� 0LQGUH� VWHJ� PHG� |NDQGH� VYnULJKHWVJUDG�� XWJn� IUnQ� JUXQGHQ�� JUXQGOLJDI|UNODULQJDU� PHG� PnQJD� NRQNUHWD� H[HPSHO�� � PnQJD� WLOOIlOOHQ� WLOO� |YQLQJ�� ElWWUH� IHHGEDFN� LIRUP�DY�KDQGOHGQLQJ�RFK�XWYHFNOLQJVVDPWDO�RFK�PHU�WLG��VW|UUH�NRQFHQWUDWLRQ��YDU�QnJUD�DY�GHDVSHNWHU�VRP�O\IWHV�IUDP��(Q�DY�VWXGHQWHUQD�MlPI|UGH�PHG�KXU�KRQ�OlUGH�VLJ�DWW�V\�
�-DJ� KDU� JnWW� IUnQ� DWW� InOOD� HQ� KDQGGXN� WLOO� DWW� V\� HQ� EUXGNlQQLQJ��+DU� OlUW�PLJVWHJYLV� RFK� V\VWHPDWLVNW� >�@� RFK� L� PLQ� HJHQ� WDNW�� -DJ� KDU� W\FNW� GHW� YDULW� UROLJWRFNVn��9LG�,7�SURJUDPPHW KDU�PnQJD�SnSHNDW�KXU�HQ�H[HPSHONODVV�PHG�WLWHOQ�3HUVRQ�ILFN�SROOHWWHQDWW� WULOOD�QHG�QlU�GH�VNXOOH� O|VD� I|UVWD� ODERUDWLRQHQ��'H� IOHVWD�PHQDGH�GRFN�DWW�GH�NXQGH� InWWGHQ�Sn�HWW� WLGLJDUH�VWDGLXP��HIWHUVRP� LQJD�DQGUD�H[HPSHO� IDQQV� DWW� WLOOJn� �W� H[� L�NXUVERNHQ��2P�GH� WYn� I|UVWD� ODERUDWLRQHUQD� XSSOHYGHV� VRP�RPIDWWDQGH� Vn� W\FNWH�PnQJD� DWW� IUDPI|UDOOWGHQ�WUHGMH��PHQ�lYHQ�GHQ�IMlUGH�YDU�JLJDQWLVND�
�6WHJHQ� PHOODQ� ODEEDUQD� ��� RFK� �� UHVSHNWLYH� �� RFK� ��� KDU� YDULW� HQRUPW� VWRUD��)OHUD�VDNHU�VRP�YDU�Q\D��IOHUD�Q\D�PHWRGHU�VRP�YL�LQWH�JnWW�LJHQRP��0DQ�ILFNLQJHQ�OHGWUnG�KHOOHU�KXU�PDQ�VNXOOH�J|UD��9LG� ,7�SURJUDPPHW� KDU� PnQJD� RFNVn� XWWU\FNW� IUXVWUDWLRQ� |YHU� EULVWDQGH� OlVDQYLVQLQJDU�0nQJD� KDU� SnSHNDW� DWW� GH� VRP� GLVWDQVVWXGHQWHU� lU� KlQYLVDGH� WLOO� DWW� OlUD� VLJ� PHG� KMlOS� DYNXUVOLWWHUDWXUHQ��PHQ�DWW�GHW�EHK|YV�HQ�ElWWUH�VWUXNWXU�HIWHUVRP��LQJHQ�NDQ�OlVD�KHOD�ERNHQ�RFKPLQQDV�DOOW�VRP�VWnU�L�GHQ�� 'H�IOHVWD�ULNWDGH�VLQ�NULWLN�PRW�XSSOlJJQLQJHQ�DY�NXUVHQ��LQWH�PRWGH� HQVNLOGD� OlUDUQD�� %ODQG� GHP� VRP� KDIW� P|MOLJKHW� DWW� GHOWD� YLG� I|UHOlVQLQJV�� RFK�� HOOHUODERUDWLRQVWLOOIlOOHQ�KDU�GH� IOHVWD� VDJW�DWW� GH�YDULW�YlOGLJW�Q|MGD�PHG� I|UHOlVQLQJDUQD� RFK� DWWKDQGOHGDUQD�YDULW�WLOO�VWRU�KMlOS�YLG�ODERUDWLRQHUQD��'HW�GH�VDNQDW�KDU�YDULW�VDPRUGQLQJ�PHOODQGHQ�WHRUHWLVND�RFK�SUDNWLVND�GHOHQ�
�'HW� VNXOOH� EHK|YDV� QnJRQ� VRP� DQVYDUDU� I|U� KHOKHWHQ�� .XUVDQVYDULJ� VND� YDUDQnJRQ�VRP�KnOOHU�Sn�PHG�MDYD�RFK�lU�GLUHNW�LQYROYHUDG�L�NXUVHQ��'H�VRP�LQWH�KDIW�P|MOLJKHW�DWW�UHVD�WLOO�5RQQHE\�KDU�JHWW�XWWU\FN�I|U�HQ�VW|UUH�IUXVWUDWLRQ�lQ�GHVRP�YDULW�GlU��(Q�GHO�KDU� VW|UWV� DY� I|UHOlVQLQJVDQWHFNQLQJDU� VRP�EOLYLW� I|UVHQDGH� HOOHU�YDULWRIXOOVWlQGLJD�� 1nJUD� XSSIDWWDGH� DWW� KDQGOHGDUQD� JMRUW� ROLND� EHG|PQLQJDU� DY� LQOlPQDGHODERUDWLRQHU��0nQJD�XWWDODGH�VYnULJKHWHU�PHG�DWW�IRUPXOHUD�IUnJRU�L�GHW�YLUWXHOOD�NODVVUXPPHW�
�-DJ� W\FNHU� GHW� lU� VYnUW� DWW� IRUPXOHUD� IUnJRU� L� �GHW� YLUWXHOOD�� NODVVUXPPHW�)UnJRUQD�RPIDWWDU�RIWDVW�Vn�P\FNHW�RFK�Vn�NRPPHU�PDQ�Sn�WXVHQ�I|OMGIUnJRU��'HW� YDU� RFNVn� IOHUD� VRP� HIWHU� JHQRPJnQJHQ� NXUV� XWWU\FNWH� WYLYHO� |YHU� GHW� OlPSOLJD� L� DWWEHGULYD�SURJUDPPHULQJVNXUVHQ�VRP�HQ�GLVWDQVNXUV�
�7lQN�RP�PDQ�VNXOOH� I|UV|ND�OlUD�VLJ�N|UD�ELO�Sn�GLVWDQV��lU� LQWH�GHW�VDPPD�VDNHJHQWOLJHQ"�'H�LQEODQGDGH�OlUDUQD���L�V\QQHUKHW�ODEEKDQGOHGDUQD���DQVnJ�DWW�NXUVLQWURGXNWLRQHQ�LQWH�EOHYYDG�GHQ�ERUGH��'H�PHQDGH�DWW�GHQ�I|UVWD�ODERUDWLRQHQ�NRP�DOOGHOHV�I|U�WLGLJW��6WXGHQWHUQD�ILFNLQJHQ�P|MOLJKHW�DWW�WUlQD�Sn�PLQGUH�H[HPSHO��WURWV�DWW�GHQQD�NULWLN�KDU�YDULW�nWHUNRPPDQGH�I|U,7�SURJUDPPHWV�MDYDNXUV��6NlOHQ�KDQGOHGDUQD�IUDPI|UGH�YDU�IUDPI|UDOOW�DYVDNQDGHQ�DY�QnJRQPHG� HQ� VDPRUGQDQGH� IXQNWLRQ�� G� Y� V� � HQ� NXUVDQVYDULJ� VRP� lU� GLUHNW� LQYROYHUDG� L� NXUVHQVXSSOlJJQLQJ��'HWWD�PHGI|UGH�EO�D�DWW�LQJHQ�IDQQV�VRP�NXQGH�WD�Sn�VLJ�UROOHQ�DY�DWW�L�JRG�WLGWlQND�LJHQRP�NXUVXSSOlJJHW��1lU�KDQGOHGDUQD�NRSSODGHV�LQ�IDQQV�LQJHW�WLGVPlVVLJW�XWU\PPH
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I|U�DWW�J|UD�PHU�lQ�YDG�VRP�YDU�DEVROXW�Q|GYlQGLJW�I|U�DWW�NXUVHQ�VNXOOH�Jn�DWW�JHQRPI|UD��(WWSDU�DY�KDQGOHGDUQD�XWWDODGH�RFNVn�DWW�GH�XSSOHYGH�YLVVD�KLQGHU�L�NRQWDNWHUQD�PHG�GHQ�H[WHUQDI|UHOlVDUHQ��)UDPI|UDOOW�XWWU\FNWH�GH� VYnULJKHWHU�PHG�DWW�NRPPD�|YHUHQV�RP�IRUPHU� I|U�KXUVDPRUGQLQJHQ�DY�I|UHOlVQLQJDU�RFK�ODERUDWLRQHU�VNXOOH�VNH�
(Q� DY� KDQGOHGDUQD� YLG� ,7�SURJUDPPHW� KDGH� HUIDUHQKHWHU� DY� EnGH� GLVWDQVXQGHUYLVQLQJ� RFKXQGHUYLVQLQJ��Sn�SODWV���+RQ�SnSHNDGH�DWW�KRQ�XSSOHYGH�GHW�VRP�EHW\GOLJW�HQNODUH�DWW�XSSIDWWDYLOND� SUREOHP� GH� VWXGHQWHU� KDGH� VRP� KRQ� WUlIIDGH� UHJHOEXQGHW� MlPI|UW� PHG� GHP� KRQPHVWDGHOV� KDGH� NRQWDNW�PHG� YLD� H�SRVW�� )|U� GHQ� VHQDUH� NDWHJRULQ� YDU� KRQ� RIWD� WYXQJHQ� DWW�JLVVD� VLJ� WLOO�� SUREOHPHQ�� YLONHW�NXQGH�ELGUD� WLOO� DWW� GHVVD� VWXGHQWHU� L� SUDNWLNHQ� JDYV� VlPUHI|UXWVlWWQLQJDU�
9LG�07�SURJUDPPHW� ULNWDGHV�PHU�NULWLN�PRW�GH�HQVNLOGD�OlUDUQD��%nGH�L�LQWHUYMXHUQD�RFK�YLGXWYlUGHULQJHQ� HIWHU� DYVOXWDG� NXUV� IUDPNRP� NULWLN� VRP� IUDPI|UDOOW� EHU|UGH� GHQ� SHGDJRJLVNDI|UPnJDQ�� 6DPWLGLJW� IUDPK|OO� GH� IOHVWD� DWW� GH� XSSOHYGH� DWW� GH� NXUVDQVYDULJD� OlUDUQD� KDGHJHGLJQD�NXQVNDSHU��PHQ�DWW�GH�KDGH�VYnUW�DWW�I|UPHGOD�GHP�

�'HW�lU�Vn�VMlOYNODUW�I|U�GHP�GH�NDQ�GHW�Vn�EUD�DWW�GH�KDU�VYnUW�DWW�I|UNODUD��%LOGHQ�KDU�GRFN� LQWH�YDULW�KHOW�HQW\GLJ��0nQJD�KDU�XWWU\FNW�DWW�GH�XSSIDWWDW� DWW�GH�DQVYDULJDOlUDUQD�YHUNOLJHQ�DQVWUlQJW�VLJ�RFK�DWW�GH�YLVDW�HQ�VWRU�|SSHQKHW�I|U�DWW�I|UlQGUD�VDNHU�WLOO�GHWElWWUH�� 'H� VWXGHQWHU� VRP� YDULW� P\FNHW� LQWUHVVHUDGH� DY� GDWRUVSHO� KDU� RFNVn� XSSVNDWWDW� GHWHQRUPD�VSHOHQJDJHPDQJ�VRP�OlUDUQD�YLVDW�
�'HW�PlUNV�YHUNOLJHQ�DWW�GH�W\FNHU�GHW�lU�NXO��RFK�DWW�GH�KnOOLW�Sn�P\FNHW�VMlOYD��'H�VWXGHQWHU�VRP�LQWH�YDULW�OLND�VSHOLQWUHVVHUDGH�KDU�VQDUDUH�XSSIDWWDW�GHVVD�HJHQVNDSHU�VRPQHJDWLYD�
�'H�lU�RHUK|UW�VSHOIL[HUDGH��GH�YHUNDU�EDUD�W\FND�RP�VSHO��)OHUD�DY�GHP�VRP�XWWU\FNW�HWW�VWRUW�PLVVQ|MH�|YHU�MDYDNXUVHQ�KDU�IUDPKnOOLW�GHQ�OlUDUH�VRP�SnEHJlUDQ�JMRUGH�QnJUD�HQVWDND�LQKRSS�VRP�HWW�I|UHG|PH�
�+DQ� I|UPHGODU� EXGVNDSHW� DWW� DOOD� NDQ� I|UVWn��+DQ� NDQ� I|UPHGOD� VDPPD� VDN� SnIOHUD�VlWW�PlUNHU�KDQ�DWW�QnJRQ�LQWH�I|UVWnU��WDU�KDQ�RP�GHW��PHQ� IUnQ�HQ�DQQDQYLQNHO�>�@�+DQ�J|U�Vn�DWW�DOOD�EOLU�GHODNWLJD��9LG�GHQ�XSSI|OMDQGH� LQWHUYMXQ� IDQQV� IRUWIDUDQGH�HWW�PLVVQ|MH�KRV�PnQJD�07�VWXGHQWHU�|YHUDWW�LQWH�InWW�HQ�RUGHQWOLJ�JUXQG�DWW�VWn�Sn��6DPWLGLJW�YDU�GHW�IOHUD�VRP�XSSOHYGH�DWW�NXUVHQ�EOHYElWWUH�QlU�GH�E|UMDGH�DUEHWD�PHG�SURMHNWHQ�
�'H��OlUDUQD��IXQJHUDU�EHW\GOLJW�ElWWUH�VRP�KDQGOHGDUH�QlU�PDQ�IUnJDU�RP�QnW�VRP�KDU�PHG�GHW�HJQD�SURMHNWHW�DWW�J|UD�NDQ�GH�DOOWLG�VYDUD�>�@�RFK�GH�lU�RHUK|UWWLOOP|WHVJnHQGH��-XVW�P|MOLJKHWHQ�WLOO� LQGLYLGXHOO�KDQGOHGQLQJ�YDU�GHW�PnQJD�07�VWXGHQWHU�VRP�HIWHUO\VWH�YLGGHQ�I|UVWD�LQWHUYMXQ��PHQ�Gn�IDQQV�LQWH�QnJRQ�VnGDQ�LQSODQHUDG�lYHQ�RP�HQ�GHO�LPSURYLVHUDGHO|VQLQJDU�JMRUGHV��%O�D� HQJDJHUDGHV�QnJUD�DY�GH�VWXGHQWHU�VRP�OlVW�MDYD�WLGLJDUH�I|U�DWW�KnOODH[WUDOHNWLRQHU�RFK�GH�KMlOSWH�lYHQ�VLQD�NODVVNDPUDWHU�PHG�LQGLYLGXHOOD�IUnJRU�
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2UVDNHUQD�WLOO�DWW�MDYDNXUVHQ�XSSOHYWV�VRP�VYnU�DY�PnQJD�InU�lYHQ�DQGUD�I|UNODULQJDU�lQ�GHPRYDQ��0nQJD� DY�07�VWXGHQWHUQD� KDU� W� H� [� XSSOHYW� GHW� VRP� SRVLWLYW� DWW� OlVD� MDYD� XQGHU� HQOlQJUH�SHULRG��PHQ�QHJDWLYW�DWW�OHNWLRQHUQD�YDULW�Vn�XWVSULGGD�
�-DYDQ�KDU�EOLYLW�I|U�XWVWUlFNW�PHG�EDUD�HQ�WUlII�L�YHFNDQ��'H�DQGUD�NXUVHUQD�WDU|YHU�RFK�YDUMH�JnQJ�PDQ�VlWWHU�VLJ�PHG�MDYDQ�PnVWH�PDQ�ODGGD�RP���YLONHW�WDU�WLG��'HQ�VWRUD�VSULGQLQJHQ�L�NXQVNDSVQLYn�IUDPKnOOV�RFNVn�VRP�HQ�P|MOLJ�I|UNODULQJ��OLNVRP�DWW�GHWlU�P\FNHW�XSS�WLOO�VWXGHQWHUQD�VMlOYD�DWW�OlUD�VLJ�
�'HW�lU�HWW�SUREOHP�DWW�GH�VRP�lU�GXNWLJD�W\FNHU�DWW�GHW�lU�I|U�
OlWW
��'HW�J|U�DWW�PDQNlQQHU�VLJ�QHGWU\FNW�QlU�PDQ�LQWH�NDQ��
�'HW�lU�I|U�P\FNHW�GLVWDQVNXUV�|YHU�GHW�KHOD���PDQ�KlQYLVDV�KHOD�WLGHQ� WLOO�DQGUDHOHYHU��
+DQ�NDQ�
��I|U�GHW�lU�RIWDVW�HQ�KDQ��'HQ�VHQDUH�NRPPHQWDUHQ�UHODWHUDU�WLOO�SURJUDPPHW�L�VLQ�KHOKHW��6WXGHQWHQ�L�IUnJD�YDU�P\FNHWIUXVWUHUDG�|YHU�DOOW�KRQ�I|UYlQWDGHV�DQWLQJHQ�NlQQD�WLOO�VHQ�LQQDQ�HOOHU�SORFND�XSS�Sn�NRUW�WLG��DOOWLIUnQ�DQYlQGQLQJHQ�DY�VSHFLILN�SURJUDPYDUD�WLOO�IlUGLJKHWHU�L�SURJUDPPHULQJ�

$OOD� VRP� MDJ� LQWHUYMXDW� YLG�07�SURJUDPPHW� KDU�XWWDODW� VLJ� SRVLWLYW� NULQJ� DWW� In� DUEHWD�PHGSURMHNW� L� SURJUDPPHULQJVNXUVHQ� Vn� VRP� PDQ� JMRUGH� XQGHU� DQGUD� KDOYDQ� DY� WHUPLQHQ�� 'HVYnULJKHWHU�VWXGHQWHUQD�KDIW�NULQJ�GHWWD�KDU�PHU�KDQGODW�RP�DWW�NRPPD�Sn�YDG�PDQ�NDQ�J|UDVRP�lU�Sn�HQ�ULPOLJ�QLYn��'HW�JlOOGH�DWW�NRPPD�Sn�UHDOLVWLVND�SURMHNW�EnGH�XWLIUnQ�GHQ�WLG�PDQKDIW�WLOO�VLWW�I|UIRJDQGH�UHVSHNWLYH�L�I|UKnOODQGH�WLOO�GHQ�HJQD�NXQVNDSVQLYnQ��0nQJD�KDU�VDNQDWYlJOHGQLQJ�MXVW�YDG�JlOOHU�DWW�KLWWD�HQ�ULPOLJ�EHJUlQVQLQJ�DY�GHQ�HJQD�XSSJLIWHQ�
'H�NXUVDQVYDULJD�I|U�07�SURJUDPPHWV� MDYDNXUV�KDU�XSSIDWWDW�DWW�PnQJD�DY�VWXGHQWHUQD�KDIWVYnULJKHWHU�PHG� DWW� OlVD� GHQ� IlUGLJD� NRGHQ�� 9LG� LQWHUYMXQ� SnSHNDGH� GH� GRFN� DWW� HQ� GHO� DYVWXGHQWHUQD�XWWDODW�VLJ�SRVLWLYW�NULQJ�DWW�DUEHWD�PHG�IlUGLJ�NRG��'H�VWXGHQWHU�VRP�YDULW�SRVLWLYDKDU�L�UHJHO�KDIW�YLVV�SURJUDPPHULQJVHUIDUHQKHW�VHGDQ�WLGLJDUH��'H�DQVYDULJD�OlUDUQD�KDU�RFNVnPHGYHWHW� DUEHWDW� L� HWW� K|JW� WHPSR�� 6NlOHQ� WLOO� GHWWD� KDU� YDULW� IOHUD�� 'HOV� YLOOH� PDQ� OnWDVWXGHQWHUQD� NRPPD� LJnQJ� PHG� GHW� SUDNWLVND� Vn� VQDUW� VRP� P|MOLJW�� 'HQSURJUDPPHULQJVXQGHUYLVQLQJ� VRP� GH� NXUVDQVYDULJD� OlUDUQD� VMlOYD� JHQRPJnWW� IRNXVHUDGH� SnGHQ� WHRUHWLVND� VLGDQ� DY� SURJUDPPHULQJHQ� KHOD� I|UVWD� PnQDGHQ�� YLONHW� GH� XSSIDWWDGH� VRP�RHUK|UW�WUnNLJW���'HOV�YDU�DYVLNWHQ�DWW�JHQRP�DWW�KD�HQ�VQDEE�LQWURGXNWLRQ�VNXOOH�PDQ�VNDSDXWU\PPH� I|U� HQ� PHU� GLYHUVLILHUDG� IRUWVlWWQLQJ� DY� NXUVHQ�� 'H� VWXGHQWHU� VRP� DQVnJ� VLJ� KDI|UYlUYDW� Q|GYlQGLJD� JUXQGNXQVNDSHU� VNXOOH� NXQQD� E|UMD� DUEHWD� PHG� SURMHNW� GLUHNW� HIWHULQWURGXNWLRQHQ�� 'H� VRP� EHK|YGH� E\JJD� Sn� JUXQGNXQVNDSHUQD� \WWHUOLJDUH� VNXOOH� NXQQDIRUWVlWWD� lJQD� WLG� nW� GHWWD� RFK� VHGDQ� DYVOXWD� PHG� HWW� PLQGUH� SURMHNW�� 'H� DQVYDULJD� OlUDUQDXWWDODGH� RFNVn� VYnULJKHWHQ� PHG� DWW� ILQQD� HQ� EDODQVSXQNW� PHOODQ� �FKRFN� RFK� W\GOLJKHW� LXQGHUYLVQLQJHQ�� 'H� SnSHNDGH� RFNVn� DWW� GH� DYVnJ� DWW� RUGHQWOLJW� IXQGHUD� LJHQRP� YDG� VRPIXQJHUDW� RFK� LQWH� XQGHU� K|VWWHUPLQHQ� LQI|U� GHQ� XSSI|OMDQGH� NXUVHQ� L� 'DWDVWUXNWXUHU� RFKDOJRULWPHU�
bU�GHW�Gn�LQJHQWLQJ�VRP�lU��OlWW�"
9LG� GHQ� I|UVWD� LQWHUYMXQ� YDU� GHW� L� SULQFLS� LQJHQ� DY� GH� VWXGHQWHU� VRP� VDNQDGH� WLGLJDUHHUIDUHQKHWHU� DY� SURJUDPPHULQJ� VRP� NXQGH� SHND� Sn� QnJRW� VRP� GH� W\FNWH� YDU� �OlWW�� LSURJUDPPHULQJHQ��'HQQD�ELOG�EHNUlIWDGHV�RFNVn�DY�GH�LQWHUYMXDGH�OlUDUQD�
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�$OOWLQJ�lU�PHU�HOOHU�PLQGUH�VYnUW�I|U�GHP�VRP�lU�Q\E|UMDUH��HIWHUVRP�GHW�U|U�VLJRP�HQ�KHOW�Q\�EHJUHSSVYlUOG��'H� VRP� KDGH� YLVV� SURJUDPPHULQJVHUIDUHQKHW� NXQGH� GRFN� O\IWD� IUDP� YLVVD� DVSHNWHU� DYSURJUDPPHULQJHQ� VRP� GH� XSSOHYGH� VRP� �OlWWD���*UXQGOlJJDQGH� V\QWD[� �� VRP� DWW� GHNODUHUDYDULDEOHU��VNULYD�HQNODUH�PHWRGHU��NRQVWUXHUD�RFK�I|UVWn�ROLND�W\SHU�DY�VW\UVWUXNWXUHU��LI��VDWVHUUHVSHNWLYH��IRU��RFK�ZKLOH�ORRSDU����W\FNWHV�LQWH�RUVDND�QnJUD�VW|UUH�SUREOHP�I|U�GHP�PHG�YLVVHUIDUHQKHW�DY�SURJUDPPHULQJ��bYHQ�Q\E|UMDUVWXGHQWHUQD�XSSOHYGH�GHVVD�DVSHNWHU�VRP�UHODWLYWOlWWI|UVWnHOLJD� QlU� GHQ� XSSI|OMDQGH� LQWHUYMXQ� JMRUGHV��0nQJD� DY�07�SURJUDPPHWV� VWXGHQWHUXSSOHYGH� RFNVn� DWW� �SROOHWWHQ� WULOODGH� QHU�� L� VDPEDQG� PHG� DWW� PDQ� JLFN� LJHQRPSURJUDPPHULQJ�DY�JUDILVND�DQYlQGDUJUlQVVQLWW��,7�VWXGHQWHUQD�KDGH�VW|UUH�SUREOHP�PHG�GHWWD�PHQ�IOHUD�VWXGHQWHU�SnSHNDGH�DWW�GH�WURWV�DOOW�XSSOHYGH�GHW�VRP�VWLPXOHUDQGH�DWW �GHW�KlQGHUOLWH� Sn� VNlUPHQ��� ,7�VWXGHQWHUQD� KDGH� KHOOHU� LQJHQ� JHQRPJnQJ� DY� KXU� JUDILVND� JUlQVVQLWWSURJUDPPHUDV�XWDQ�ILFN�OlVD�VLJ�WLOO�GHVVD�NXQVNDSHU��'H�KDGH�RFNVn�NUDYHW�Sn�VLJ�DWW�VNDSD�HWWJUlQVVQLWW�VRP�JLFN�DWW�DQYlQGD�WLOO�GHQ��I|UKnOODQGHYLV�RPIDWWDQGH��ODERUDWLRQ�GH�KDGH�JMRUWLQQDQ�GlU�LQ��RFK�XWPDWQLQJ�KDQWHUDGHV�YLD�GRV�
)OHUD� DY� GH� LQWHUYMXDGH� OlUDUQD� O\IWH� IUDP� I|UGHODUQD� PHG� DWW� LQWURGXFHUD� JUDILVNDDQYlQGDUJUlQVVQLWW�Sn�HWW�UHODWLYW�WLGLJW�VWDGLXP�L�NXUVHQ�

�*UlQVVQLWWHW�lU�HQ�EUD�E|UMDQ�GlUI|U�DWW�GHW�lU�Vn�NRQNUHW��'HW�JnU�DWW�ULWD�XSS�SnWDYODQ��YLONHW�J|U�DWW�DOOD�NDQ�GHOWD� L�GLVNXVVLRQHQ��>�@�$WW�E|UMD�PHG�DWW� WLWWD�SnKXU� JUlQVVQLWWHW� VND� VH� XW� NDQ� YDUD� HWW� EUD� VlWW� DWW� VNDSD� UDPDUQD��0DQ� InU� HQGLVNXVVLRQ�NULQJ�YDG�PDQ�J|U�HOOHU�VND�J|UD�RFK�YDUI|U��/lUDUQD�SnSHNDGH�RFNVn�YLNWHQ�DY�DWW�lQGn�E|UMD�PHG�DWW�Jn�LJHQRP�JUXQGNRPSRQHQWHUQD�I|UDWW�VNDSD�HQ�I|UVWnHOVH�I|U�YDG�VRP�KlQGHU��([HPSOHQ�E|U�KHOOHU�LQWH�YDUD�I|U�VWRUD�
�-DJ�KDU�SUHFLV�JMRUW� HWW�H[HPSHO�PHG�HQ� WHUPRPHWHU��0DQ�NDQ�E|UMD�J|UD�GHQ� LGRV� RFK� VHQ� VNDSD� HWW� HQNHOW� DQYlQGDUJUlQVVQLWW� WLOO�0DQ� NDQ� DQYlQGDSURJUDPPHW�WLOO�DWW�GLVNXWHUD�YDG�VRP�KlQGHU�RFK�KXU�DOOWLQJ�KlQJHU�LKRS��6RP�GHWlU� QX� EOLU� GHW� RIWD� YlOGLJW� P\FNHW� Sn� HQ� JnQJ� QlU� PDQ� E|UMDU� PHG� JUDILVNDJUlQVVQLWW�O\VVQDUH�RFK�DQQDW��7HUPRPHWHUH[HPSOHW�JnU�DWW�OHND�OLWH�PHG��(Q�DQQDQ� DVSHNW� DY� �OlWWKHW�� L� SURJUDPPHUDQGHW� lU� I|UKnOODQGHW�PHOODQ� W\SHQ�DY� XWELOGQLQJRFK�LQQHKnOOHW� L�SURJUDPPHULQJVNXUVHQ��(WW�SDU�DY�OlUDUQD�SnSHNDGH�DWW�NUDYHQ�Sn� �YDG�PDQVND� NODUD� DY�� PnVWH� DQSDVVDV� WLOO� W\SHQ� DY� NXUV� �W� H[� RP� GHW� lU� HQ� JUXQGNXUV� HOOHU� HQSnE\JJQDGVNXUV��RFK�YLONHQ�EHW\GHOVH� NXUVHQ�KDU� I|U�GHQ�|YULJD�XWELOGQLQJHQ��(Q� V\QSXQNWYDU�DWW�LQWH�DOOD�VWXGHQWHU�Q|GYlQGLJWYLV�EHK|YHU�OlUD�VLJ�VDPPD�VDNHU��.XQGH�PDQ�GHVVXWRPO\FNDV�PHG�DWW�VNDSD�H[HPSHO�VRP�DQNQ\WHU�WLOO�XWELOGQLQJHQ�L�IUnJD�RFK�VRP�DY�VWXGHQWHUQDXSSIDWWDV�VRP�DQYlQGEDUD��VNXOOH�GHWWD�VDQQROLNW�|ND�EnGH�PRWLYDWLRQHQ�RFK�XSSOHYHOVHQ�DY�DWW�GHW�NDQVNH�LQWH�lU�Vn�VYnUW��

2OLND�I|UKnOOQLQJVVlWW�L�I|UYlUYDQGHW�DY�SURJUDPPHULQJVNXQVNDS
�'HW�YHUNDU� VRP�DWW�GLVWDQVVWXGHQWHUQD� OlVHU�P\FNHW�PHU��'H� VRP� OlVHU�Sn� SODWVYHUNDU�OlVD�QlU�GH�PnVWH��6DPWLGLJW�PlUNHU�MDJ�DWW�GH�VRP�KDU�OlVW�L�ERNHQ� LQQDQI|UVWnU�P\FNHW�VQDEEDUH�YDG�MDJ�SUDWDU�RP�Sn�OHNWLRQHU�RFK�I|UHOlVQLQJDU��
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$WW�GLVWDQVVWXGHQWHUQD�JHQHUHOOW�VHWW�OlVHU�PHU�lQ�VWXGHQWHU�VRP�OlVHU�Sn�SODWV�lU�NDQVNH�LQWH�VnI|UYnQDQGH�PHG� WDQNH� Sn� DWW� GH� lU�PHU� WYLQJDGH� DWW� OLWD� WLOO� VLQ� HJHQ� I|UPnJD�� 'H� KDU� LQWHVDPPD�P|MOLJKHWHU�DWW�IUnJD�DQGUD�XWDQ�KDU�DWW�YlOMD�PHOODQ�UHQRGODG��WULDO�DQG�HUURU��HOOHU�HQNRPELQDWLRQ�DY�GHW�RFK�LQI|UVNDIIDQGH�DY�NXQVNDSHU�YLD�VNULIWOLJD�NlOORU��6DPWLGLJW�XWWU\FNWHIOHUD�DY�GH�VWXGHQWHU� MDJ� LQWHUYMXDGH��VRP�DQYlQGH� OlVQLQJ�VRP�KXYXGVDNOLJ� �PHWRG���DWW�GHXSSOHYGH� VYnULJKHWHU�PHG� DWW� |YHUVlWWD� GHW� GH� OlVHU� WLOO� SUDNWLN��'H� XSSOHYGH� VLJ� RIWD� KD� HQYlOGLJW� JRG� WHRUHWLVN� I|UVWnHOVH�� PHQ� YLVVWH� LQWH� KXU� GH� VNXOOH� RPVlWWD� GHQ� WHRUHWLVNDNXQVNDSHQ�L�KDQGOLQJ��$QGUD�VWXGHQWHU�XWWU\FNWH�DWW�OlVQLQJHQ�I\OOGH�HQ�YLNWLJ�IXQNWLRQ�I|U�DWWEHNUlIWD�GHW�GH�W\FNWH�VLJ�KD�I|UVWnWW�QlU�GH�SU|YDW� O|VD�HWW�SURJUDPPHULQJVSUREOHP�Sn�HJHQKDQG�
�1lU�MDJ�SU|YDW�QnJRQWLQJ�YLOO�MDJ�JlUQD�OlVD�L�ERNHQ�I|U�DWW�VH�RP�MDJ�WlQNW�UlWW��(Q� LQWUHVVDQW� NRPPHQWDU� MDJ� ILFN� IUnQ� HQ� VWXGHQW� YLG� ,7�SURJUDPPHW� PHG� WLGLJDUHSURJUDPPHULQJVHUIDUHQKHW�YDU�DWW�KDQ�XSSOHYGH�DWW�NXUVHQV�XSSOlJJQLQJ�ELGURJ� WLOO�DWW�VNDSDHWW�EHWHHQGH�GlU�PDQ��EDUD��WHVWDU�VLJ�IUDP��+DQV�XSSIDWWQLQJ�YDU�DWW�HWW�VnGDQW�I|UKnOOQLQJVVlWWULVNHUDGH�DWW�PLQVND�I|UVWnHOVHQ� I|U�SURJUDPPHULQJ� VRP�HQ�SUREOHPRULHQWHUDG�DNWLYLWHW��'HWLGHDOD�IDOOHW�DY�SURJUDPPHULQJ�VnJ�KDQ�VRP�Gn�PDQ�O|VWH�SUREOHPHW�Sn�SDSSHU� I|U�DWW�VHGDQVNULYD�LQ�GHW�L�GDWRUQ��3n�Vn�VlWW�I|UVlNUDGH�PDQ�VLJ�RP�DWW�PDQ�IDNWLVNW��EHJUHS�SURJUDPPHW��

+XUXYLGD� PDQ� I|UHGUDU� DWW� DUEHWD� HQVDP� HOOHU� L� JUXSS� PHG� SURJUDPPHULQJHQ� YDULHUDU�'LVWDQVVWXGHQWHUQD�DUEHWDGH�I|JD�|YHUUDVNDQGH�PHU�Sn�HJHQ�KDQG��PHQ�GHW�YDU�OnQJW�LIUnQ�DOODVRP�WULYGHV�PHG�GHW��(Q�GHO�KDU�KDIW�P|MOLJKHW�DWW�ELOGD�ORNDOD�VWXGLHJUXSSHU��DQGUD�KDU�WDJLWWLOOYDUD� WUlIIDUQD� L� 5RQQHE\� UHVSHNWLYH� +|JDQlV� I|U� DWW� GLVNXWHUD� PHG� RFK� IUnJD� DQGUD�� (QPLQGUH� DQGHO� XWQ\WWMDGH� GHW� YLUWXHOOD� NODVVUXPPHW� I|U� DWW� VWlOOD� IUnJRU�� 0nQJD� DY� 07�VWXGHQWHUQD�KDU� MREEDW�SDUYLV��'H�PHG�SURJUDPPHULQJVHUIDUHQKHW�KDU� L� UHJHO�DUEHWDW�Sn�HJHQKDQG��)OHUD�DY�GHP�PHG�HUIDUHQKHW�KDU�GHVVXWRP�IXQJHUDW�VRP�LQIRUPHOOD�KDQGOHGDUH�nW�DQGUDVWXGHQWHU��6DPWOLJD�VWXGHQWHU�YLG�GH�EnGD�SURJUDPPHQ�XWWU\FNWH�HWW�VWRUW�EHKRY�DY�DWW��VMlOYDI|UVWn���'HW�YDU�GRFN�VWRU�YDULDWLRQ�Sn�KXU�PDQ� I|UHGURJ� DWW� VNDSD�GHQQD�VMlOYI|UVWnHOVH��(QGHO�PnVWH�In�VLWWD�RFK�IXQGHUD�Sn�HJHQ�KDQG�LQQDQ�GH�NXQGH�P|WD�DQGUD�L�HQ�GLVNXVVLRQ��)|UDQGUD�YDU�GHW�SUHFLV�WYlUWRP���GH�PnVWH�I|UVW�In�GLVNXWHUD�PHG�DQGUD�LQQDQ�GH�NXQGH�VlWWD�VLJRFK�DUEHWD�Sn�HJHQ�KDQG��<WWHUOLJDUH�DQGUD�EHK|YGH�HQ�VWlQGLJ�Yl[HOYHUNDQ�PHOODQ�GHVVD�WYnI|UKnOOQLQJVVlWW��%ODQG�IOHUD�DY�,7�VWXGHQWHUQD�IDQQV�HQ�XWWDODG�IUXVWUDWLRQ�|YHU�DWW�LQWH�DOOWLGKD� P|MOLJKHW� DWW� YlOMD� DUEHWVVlWW� S� J� D� VYnULJKHWHQ� DWW� KLWWD� VDPDUEHWVSDUWQHUV� LQRP� GHWJHRJUDILVND� QlURPUnGHW�� 9LG� EnGD� SURJUDPPHQ� XWWU\FNWH� GH� VWXGHQWHU� VRP� VDNQDGHSURJUDPPHULQJVHUIDUHQKHW� YLNWHQ� DY� DWW� QnJRQ� I|UNODUDU� GH� JUXQGOlJJDQGH� NRQFHSWHQ� RFKYLVDU�Sn�ROLND�H[HPSHO�LQQDQ�PDQ�VRP�VWXGHQW�I|UVlWWV� L�VLWXDWLRQHQ�DY�DWW�SU|YD�VLJ�IUDP�SnHJHQ�KDQG�
�'HW�JnU�LQWH�DWW�VlWWD�VLJ�QHU�RFK�SURJUDPPHUD�RP�PDQ�LQWH�KDU�HQ�DQLQJ�RP�YDGPDQ�NDQ�J|UD�RFK�KXU��*HQHUHOOW� VHWW� ILQQV� HQ� XSSIDWWQLQJ� EODQG� EnGH� PlQ� RFK� NYLQQRU� VRP� MDJ� LQWHUYMXDW� HOOHUVDPWDODW�PHG��DWW�NYLQQRU�KDU�HWW�VW|UUH�EHKRY�DY�DWW�I|UVWn�KHOKHWHQ�lQ�PlQ��0nQJD�XSSOHYGHDWW�PlQ�L�DOOPlQKHW�KDU�OlWWDUH�DWW�DFFHSWHUD�DWW��Vn�KlU�lU�GHW���PHGDQ�NYLQQRUQD�L�UHJHO�KDU�HWWVW|UUH�EHKRY�DY� DWW� YHWD� YDUI|U��%nGH� OlUDUQD�RFK�VWXGHQWHUQD� XSSOHYGH� DWW� NYLQQRUQD� IUnJDUPHU��1nJUD�PHQDGH� GRFN� DWW� GHW� YDU� VYnUW� DWW� DYJ|UD� KXUXYLGD� GHW� EHURGGH� Sn� nOGHUQ� HOOHUN|QHW� HIWHUVRP�PnQJD� DY�GH�NYLQQOLJD� VWXGHQWHUQD�GHVVXWRP�YDU� OLWH� lOGUH� lQ� JHQRPVQLWWHW�.DUDNWlUHQ�Sn� IUnJRUQD�XSSIDWWDV�GHVVXWRP�YDUD�GHQVDPPD�RDYVHWW�N|Q��(Q�DY�GH�NYLQQOLJDKDQGOHGDUQD� KDGH� ODJW�PlUNH� WLOO� DWW� KRQ� ILFN�PHU� IUnJRU� DY� �EDJDWHOODUWDG�� NDUDNWlU� lQ� VLQPDQOLJH� NROOHJD��2P� GHW� EHURGGH� Sn� DWW� GH� KDGH� ROLND� VlWW� DWW� EHVYDUD� IUnJRU� HOOHU� RP� GHW
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EHURGGH�Sn�DWW�VWXGHQWHUQD�YnJDGH�VWlOOD�§EDJDWHOODUWDGH§�IUnJRU�WLOO�KHQQH�W\FNWH�KRQ�GlUHPRWYDU�VYnUW�DWW�VYDUD�Sn�
(Q�DQQDQ�KDQGOHGDUH�SnSHNDGH�DWW�KRQ�XSSOHYW�DWW�GH�NYLQQOLJD�VWXGHQWHUQD�YDULW�PHU�DNWLYDRFK�LYULJD�DWW�OlUD�VLJ�lQ�GH�PDQOLJD��7URWV�GHW�lU�GH�GXNWLJDVWH�SURJUDPPHUDUQD�KRQ�NlQQHUPlQ��+RQ�KDU�IXQGHUDW�P\FNHW�|YHU�YDUI|U�GHW�lU�Vn�RFK�InWW�HQ�DOOW�VWDUNDUH�NlQVOD�DY�DWW�GHWWLOO�VWRU�GHO�KDU�PHG�VMlOYI|UWURHQGHW�DWW�J|UD���.LOODUQD�YHUNDU�RIWD�PHU�|YHUW\JDGH�RP�DWW�GHVND�NODUD�DY�GHW���)OHUD�DY�OlUDUQD�XSSJDY�RFNVn�DWW�GH�XSSOHYGH�DWW�GH�NYLQQOLJD�VWXGHQWHUQD�LDOOPlQKHW�I|UGH�DQWHFNQLQJDU�L�VW|UUH�XWVWUlFNQLQJ�lQ�GH�PDQOLJD�RFK�DWW�GH�OlVWH�PHU�LQQDQ�GHVDWWH�VLJ�YLG�GDWRUQ��'HW�YDU�RFNVn�IOHUD�DY�OlUDUQD�VRP�XSSOHYGH�DWW�GHW�YDU�IOHU�NYLQQOLJD�lQPDQOLJD� VWXGHQWHU� VRP� JDY� XSS� SURJUDPPHULQJHQ�� PHQ� RFNVn� DWW� GHW� YDU� IOHU� PDQOLJDVWXGHQWHU�VRP�lJQDGH�HQ�VWRU�GHO�DY�VLQ�IULWLG�nW�SURJUDPPHULQJ�
9DG�JlOOHU�nOGHUQV�HYHQWXHOOD�EHW\GHOVH�I|U�I|UYlUYDQGHW�DY�SURJUDPPHULQJVNXQVNDS�XSSOHYGHHQ� GHO� DY� OlUDUQD� DWW� GH� VWXGHQWHU� VRP� KDGH� QnJUD� nUV� DUEHWVOLYVHUIDUHQKHW� L� UHJHO� YDU� PHUVMlOYJnHQGH�lQ�DQGUD��L�V\QQHUKHW�L�MlPI|UHOVH�PHG�GHP�VRP�NRP�GLUHNW�IUnQ�J\PQDVLHW��(Q�DYOlUDUQD� PHQDGH� RFNVn� DWW� GH� \QJVWD� VWXGHQWHUQD� RIWD� YHUNDGH� KD� GHW� MREELJDVW�� 1nJRW� KDQWURGGH�NXQGH�EHUR�Sn�DWW�GH�RIWD�KDU�Vn�P\FNHW�DQQDW�RPNULQJ�VLJ�RFK�YDU�RYDQD�DWW�IRNXVHUDSn�HQ�HOOHU�HWW�InWDO�VDNHU��'HWWD�YDU�VlUVNLOW�PlUNEDUW�L�E|UMDQ�DY�XWELOGQLQJHQ��(Q�DQQDQ�OlUDUHSnSHNDGH�DWW�PDQ�KHOOHU�LQWH�ILFN�XQGHUVNDWWD�GHQ�WXUEXOHQV�GHW�LQQHElU�I|U�PnQJD�DWW�E|UMD�YLGK|JVNRODQ���L�IRUP�DY�DFNOLPDWLVHULQJ�WLOO�HQ�Q\�VRFLDO��RFK�LEODQG�RFNVn�JHRJUDILVN��PLOM|��$WWGHWWD� NXQGH� VlWWD� VLQD� VSnU� XQGHU� I|UVWD� WHUPLQHQV� VWXGLHU� PHQDGH� KDQ� LQWH� YDU� VlUVNLOWPlUNOLJW�
'HQ� XSSIDWWQLQJ� MDJ� ILFN� HIWHU� JHQRPI|UGD� LQWHUYMXHU� YDU� DWW� GH� VWXGHQWHU� VRP� YDULW� XWH� HQOlQJUH� WLG� L� DUEHWVOLYHW� VWlOOGH� K|JUH� NUDY� Sn� XWELOGQLQJHQ� L� VLQ� KHOKHW�� )OHUD� DY� GHP� VnJXWELOGQLQJHQ�VRP�VLQ�FKDQV�DWW�EU\WD�PHG�HWW�DUEHWVOLY�VRP�GH�XSSOHYGH�KDGH�JnWW�L�VWn��'HVVDSHUVRQHU� OD� RFNVn�QHU�RHUK|UW�P\FNHW� WLG�Sn� VnYlO� MDYDNXUVHQ� VRP�|YULJD�NXUVHU��'H� KDGH� LUHJHO�IDPLOM��PHQ�WURWV�DWW�MDJ�DQDGH�DWW�IOHUD�DY�GHP�VOHW�JDQVND�KnUW�I|U�DWW�In�GHVVD�WYn�GHODUDY�WLOOYDURQ�DWW�Jn�LKRS��YDU�GHW� LQJHQ�VRP�VD�QnJRW�RP�GHWWD�DQQDW�lQ�VRP�HQ�YDJ�DQW\GDQ�'HQ�HQGD�VWXGHQW�VRP�|SSHW�XWWDODGH�NUDY�Sn�DWW�XWELOGQLQJHQ�PnVWH�JH�XWU\PPH�lYHQ�I|U�HQVRFLDO� WLOOYDUR� YDU� UHODWLYW� XQJ� RFK� XWDQ� EDUQ��PHQ�PHG� HQ� VWRU� IDPLOM� L� |YULJW�� �'HW� lU� OLWHDUEHWH�GHW�RFNVn��
(Q� DY� OlUDUQD� VDPPDQIDWWDGH� GH� ROLND� I|UKnOOQLQJVVlWW� WLOO� SURJUDPPHULQJVNXQVNDS� KDQNRQIURQWHUDWV�PHG�Sn�I|OMDQGH�VlWW�

�$QWLQJHQ� W\FNHU�PDQ� GHW� lU� NXO� RFK� YLOO� MREED� MlPW� HOOHU� Vn� W\FNHU�PDQ� GHW� lUWUnNLJW�RFK�J|U�EDUD�GHW�PDQ�PnVWH�I|U�DWW�NODUD�ODEEHQ�+DQ� EHUlWWDGH� KXU� HQ� GHO� VWXGHQWHU� XQGHU� KDQV� HJHQ� VWXGLHWLG� Vn� JRWW� VRP� JDY� XSSSURJUDPPHULQJHQ�RFK�L�SULQFLS�NRSLHUDGH�NRG�IUnQ�DQGUD��6MlOY�XSSIDWWDGH�KDQ�GHW�VRP�HQ�VWRUIULKHW�DWW�NXQQD�SURJUDPPHUD��+DQ�W\FNWH�GRFN�LQWH�DWW�GHW�YDU�YLNWLJW�DWW�NXQQD�DOOW�XWDQ�DWWGHW�lU�PHU�HQ�IUnJD�RP�DWW�OlUD�VLJ�DWW�WD�UHGD�Sn�GHW�PDQ�EHK|YHU�YHWD�I|U�DWW�O|VD�HQ�EHVWlPGXSSJLIW��'HW�lU�RFNVn�HWW� I|UKnOOQLQJVVlWW�KDQ� I|UV|NHU� I|UPHGOD� WLOO�GH� VWXGHQWHU�KDQ� WUlIIDU�+DQ�SnSHNDGH�RFNVn�DWW�KDQ�WURU�GHW�lU�YLNWLJW�DWW�VH�HWW�UHVXOWDW�DY�GHW�PDQ�J|U�I|U�DWW�In�XSSPRWLYDWLRQHQ�RP�PDQ�DOGULJ�KnOOLW�Sn�PHG�SURJUDPPHULQJ�WLGLJDUH�
(Q�VYnULJKHW�L�P|WHW�PHOODQ�Q\E|UMDUH�L�SURJUDPPHULQJ�RFK�PHU�HUIDUQD�OlUDUH�RFK�VWXGHQWHUNDQ�YDUD�DWW�GH�VRP�KnOOLW�Sn�HWW�WDJ�IDNWLVNW�JO|PPHU�YDG�VRP�YDU�SUREOHPDWLVNW�QlU�GH�VMlOYDOlUGH�VLJ�SURJUDPPHUD�
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�'H� VRP� KDU� SURJUDPPHUDW�P\FNHW� XSSOHYHU� GHW� RIWD� VRP� QnJRW� OlWW� RFK� GlUI|UWHQGHUDU� GH� DWW� I|UULQJD� YLONHQ� WLG� GHW� IDNWLVNW� WDU�>�@� -DJ� WURU� GHW� NDQ� YDUD� HQELGUDJDQGH� RUVDN� WLOO� DWW� PnQJD� Q\E|UMDUVWXGHQWHU� I|UV|NHU� JULSD� VLJ� DQ� KHODXSSJLIWHQ� PHG� HQ� JnQJ�� >�@�'H� WURU� GH� VND� NXQQD� VPlOOD� LKRS� HQ� ODEE� Sn� HQHIWHUPLGGDJ��WURWV�DWW�GH�DOGULJ�KnOOLW�Sn�PHG�SURJUDPPHULQJ�WLGLJDUH��
7LGLJDUH�GDWRUYDQD�RFK�HUIDUHQKHWHU�DY�SURJUDPPHULQJ
%HW\GHOVHQ� DY� WLGLJDUH� HUIDUHQKHWHU� DY� GDWRUDQYlQGQLQJ� UHVSHNWLYH� I|UNXQVNDSHU� LSURJUDPPHULQJ XWJ|U HQ JDQVND�NRPSOH[�ELOG��'DWRUYDQD�lU�HWW�YDJW�EHJUHSS�RFK�MDJ�I|UV|NWHGlUI|U� GHOYLV� GHILQLHUD� YDG� MDJ� VMlOY� DYVHU� JHQRP� DWW� VSHFLILFHUD� EHJUHSSHW�PHG� IUnJRU� RPYLONHQ�YDQD�YHGHUE|UDQGH�KDGH�DY�DWW�DUEHWD�L� GRV�PLOM|�UHVSHNWLYH�LQVWDOOHUD�SURJUDP�VDPW�LYLONHQ�XWVWUlFNQLQJ�KDQ�HOOHU�KRQ�EUXNDGH� OlJJD�QHU�WLG�Sn�DWW�VMlOY�I|UV|ND�OLVWD�XW�GHQ�PHVWXOWLPDWD� DQYlQGQLQJHQ�PHG� GHVVD� SURJUDP�� -DJ� IUnJDGH� lYHQ� RP� L� YLONHQ� XWVWUlFNQLQJ� GHQLQWHUYMXDGH�lJQDGH�WLG�nW�DWW�VSHOD�GDWRUVSHO�
%ODQG�GH�VWXGHQWHU�MDJ�KDU�SUDWDW�PHG�YDU�YDULDWLRQHQ�VWRU�YDG�JlOOHU�EnGH�LQULNWQLQJHQ�Sn�GHQWLGLJDUH� GDWRUDQYlQGQLQJHQ� RFK� RPIDWWQLQJHQ� DY� GHQVDPPD�� 'HQ� PLQVWD� JHPHQVDPPDQlPQDUHQ�XWJMRUGHV�DY�HUIDUHQKHWHU�DY�DWW�DUEHWD�L�:LQGRZVPLOM|��PHG�RUGEHKDQGOLQJ��VNLFNDH�SRVW� RFK� VXUID� Sn� ,QWHUQHW�� %ODQG� GH� LQWHUYMXDGHV� NODVVNDPUDWHU� IDQQV� GRFN� SHUVRQHU� VRPVDNQDGH� lYHQ� HQ� GHO� DY� GHVVD� HUIDUHQKHWHU� QlU� GH� E|UMDGH� XWELOGQLQJHQ� RFK� QnJUD� DY� GHLQWHUYMXDGH� SnSHNDGH� YLG� GHW� I|UVWD� VDPWDOHW� DWW� GHUDV� WLGLJDUH� GDWRUDQYlQGQLQJ� LQWH� YDULWVlUVNLOW�RPIDWWDQGH��&LUND�KlOIWHQ�DY�GH�LQWHUYMXDGH�VWXGHQWHUQD�KDGH�QnJRQ�HUIDUHQKHW�DY�GRVLQQDQ�GH�E|UMDGH�XWELOGQLQJHQ��'HVVD�SHUVRQHU�KDGH�DQWLQJHQ�KnOOLW�Sn�PHG� VSHO� L� GRV�PLOM|HOOHU� SURJUDPPHULQJ�� 1nJUD� KDGH� KnOOLW� Sn� PHG� EnGH� RFK�� %ODQG� GHP� VRP� EDUD� NRPPLW� LNRQWDNW�PHG�GRV�L�VDPEDQG�PHG�DWW�GH�VSHODW GDWDVSHO�LQVNUlQNWH�VLJ�GRFN�HUIDUHQKHWHQ�WLOO�DWWVRP� HQ� VWXGHQW� IRUPXOHUDGH� GHW� �KD� XSSOHYW� GRV��� 0HVW� W\GOLJW� YDU� DWW� GHW� IDQQV� HQ� JUXSSPDQOLJD�VWXGHQWHU�VRP�KDGH�JDQVND�P\FNHW�HUIDUHQKHW�DY�DWW�KD�DUEHWDW�PHG�PLNURGDWRUHU�VRP&RPPRGRUH����RFK��HOOHU�$PLJD��(Q�DY�GH�NYLQQOLJD�VWXGHQWHUQD�KDU�VRP�EDUQ�VSHODW�VSHO�Sn&RPPRGRUH�����PHQ�SnSHNDGH�DWW�KRQ�Gn�EDUD��OlUGH�VLJ�DWW�WU\FND�Sn�GHQ�RFK�GHQ�NQDSSHQ��
6SULGQLQJHQ� L� NXQVNDSVQLYn� EHWUlIIDQGH� YLOND� HUIDUHQKHWHU� L� GDWRUDQYlQGQLQJ� RFKSURJUDPPHULQJ� VWXGHQWHUQD� KDGH� PHG� VLJ�� YDU� VSHFLHOOW� PlUNEDU� YLG� 07�SURJUDPPHW�8QJHIlU�KDOYD�NODVVHQ�YLVDGH�VLJ�KD�QnJRQ�IRUP�DY�SURJUDPPHULQJVHUIDUHQKHW�VHGDQ�WLGLJDUHRFK�HWW�WLRWDO�DY�GHVVD�KDGH�HUIDUHQKHW�DY�MXVW�MDYD����'HWWD�VNDSDU�HQ�VWRU�VSlQQYLGG�RFK�NDQ�LVLJ�ELGUDJLW� WLOO� VYnULJKHWHU�PHG� DWW� KLWWD� UlWW� QLYn� I|U� XQGHUYLVQLQJHQ��9LG� XWYlUGHULQJHQ� DYSURJUDPPHULQJVNXUVHQ� IUDPNRP� DWW� XQJHIlU� KDOYD� NODVVHQ� YDU� UHODWLYW� Q|MG� PHG� NXUVHQ�PHGDQ�DQGUD�KDOYDQ�LQWH�YDU�GHW�
'HQ�VWRUD�VSULGQLQJHQ�L�NXQVNDSVQLYn�SnWDODGHV�DY�HQ�GHO�OlUDUH��'HW�YDU�GRFN�LQJHQ���YDUNHQEODQG� VWXGHQWHUQD� HOOHU� OlUDUQD� �� VRP� DQVnJ� DWW� I|UNXQVNDSVNUDYHQ� ERUGH� lQGUDV�� 'lUHPRWSnSHNDGH�IOHUD�DWW�GH�V�N��SUHSDUDQG�GDJDUQD�L�E|UMDQ�DY�WHUPLQHQ�NXQGH�WLOOYDUDWDV�ElWWUH�I|UDWW�VH�WLOO�DWW�DOOD�nWPLQVWRQH�ILFN�JUXQGOlJJDQGH�NXQVNDSHU�L�ILOKDQWHULQJ��DQYlQGQLQJ�DY�GRVRFK�UHQW�DOOPlQW�L�DWW�KDQWHUD�:LQGRZV��'HW�YDU�RFNVn�XSSHQEDUW�DWW�HQ�GHO�DY�GH�SUREOHP�VRPYLVVD� VWXGHQWHU� XSSOHYGH� L� E|UMDQ� DY� XWELOGQLQJHQ� VQDEEW� SDVVHUDGHV�� 'H� PHG� PLQVWHUIDUHQKHWHU�DY�GDWRUDQYlQGQLQJ�YDU�RFNVn�GH� VRP� WRJ�GH� VW|UVWD� VSUnQJHQ�RFK�XSSOHYGH� HQDYVHYlUG�I|UElWWULQJ�HIWHU�GHQ�I|UVWD�WHUPLQHQ�
�� (QOLJW�YDG�VRP�IUDPNRP�YLG�HQ�KDQGXSSUlFNQLQJ�L�VDPEDQG�PHG�GHQ�PXQWOLJD�XWYlUGHULQJHQ�
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$WW� I|UV|ND� WLOOYDUDWD�PHU� HUIDUQD� VWXGHQWHUV� NXQVNDSHU� VnJV�RFNVn� VRP�QnJRW� SRVLWLYW��PHQIOHUD�SHNDGH�Sn�GH�VYnULJKHWHU�GHW� LQQHElU�DWW�KLWWD�HQ�EDODQV�PHOODQ�DWW� OnWD�GHVVD� VWXGHQWHUKMlOSD�WLOO�RFK�DWW�In�GHP�DWW�NlQQD�DWW�GH�VWlOOV�LQI|U�VWLPXOHUDQGH�XWPDQLQJDU�
�'HW�lU�LQWH�DOOWLG�UROLJW�DWW�
EDUD
�YDUD�GHQ�VRP�KMlOSHU�DQGUD��(Q�DY�OlUDUQD�PHQDGH�DWW�GHW�L�UHDOLWHWHQ�ILQQV�HQ�KHO�GHO�RV\QOLJD�NUDY�Sn�DWW�VWXGHQWHUQD�VNDNXQQD�YLVVD�VDNHU�QlU�GH�NRPPHU�WLOO�K|JVNRODQ��W�H[�YDG�JlOOHU�GDWRUDQYlQGQLQJ��+DQ�PHQDGHDWW�GHVVD�NUDY�LEODQG�VNDSDGHV�I|U�DWW�OlUDUHQ�YDU�DOOWI|U�DPELWL|V���'HW�lU�Vn�P\FNHW�PDQ�YLOOKLQQD�PHG�� (Q�K|J�DPELWLRQVQLYn�NXQGH�ELGUD� WLOO� DWW� WHPSRW� GURJV�XSS�� YLONHW� L� SUDNWLNHQI|UVYnUDU�I|U�GH�PHU�RYDQD�VWXGHQWHUQD�

8QGHU�LQWHUYMXDQGHWV�JnQJ�XSSHQEDUDGH�VLJ�HQ�W\GOLJ�WHQGHQV��LQWUHVVHW�I|U�DWW�VSHOD�GDWRUVSHORFK�HUIDUHQKHWHU�DY�&RPPRGRUH����RFK��HOOHU�DY�DWW�KD�NRSSODW�XSS�VLJ�L�QlWYHUN�I|U�DWW�VSHODGDWRUVSHO� L� VW|UUH� HOOHU� PLQGUH� JUXSSHU�� lU� HQ� HUIDUHQKHW� VRP� GHODV� DY� IOHUD� DY� GH� PDQOLJDVWXGHQWHUQD� RFK� DY� GHUDV� PDQOLJD� OlUDUH�� PHQ� L� SULQFLS� LQJHQ� DY� YDUNHQ� GH� NYLQQOLJDVWXGHQWHUQD�HOOHU�GH�NYLQQOLJD� OlUDUQD�KDU�GHVVD�HUIDUHQKHWHU��*HQHUHOOW� VHWW�KDGH�GH�PDQOLJDVWXGHQWHUQD�RFK� OlUDUQD�HQ�KHOW�DQQDQ�HUIDUHQKHW� DY�DWW� OHND PHG�GDWRUHU� lQ�GHUDV�NYLQQOLJDVWXGLHNDPUDWHU� RFK� NROOHJRU�� 'H� NYLQQOLJD� VWXGHQWHU� VRP� KDGH� HQ� GMXSDUH� HUIDUHQKHW� DYGDWRUDQYlQGQLQJ� lQ� GHQ� VRP� XWJ|U� YDG� MDJ� RYDQ� EHQlPQHU�PLQVWD� JHPHQVDPPD� QlPQDUH�KDGH�L�UHJHO�I|UYlUYDW�GHQQD�JHQRP�VLWW�\UNHVOLY�RFK��HOOHU�WLGLJDUH�XWELOGQLQJ��'HQ�HUIDUHQKHWDY� GDWRUDQYlQGQLQJ� VRP� NlQQHWHFNQDGHV� DY� DWW� KD� XWYHFNODWV� L� \UNHVOLYHW� YDU� L� IOHUD� IDOOLQULNWDG�Sn�HQ�XWEUHGG�YDQD�YLG�DWW�DQYlQGD�IlUGLJD�DSSOLNDWLRQHU�
�-DJ�WURU�LQWH�GHW�ILQQV� QnQ���NLOOH��L�PLQ�JHQHUDWLRQ��VRP�LQWH�KDU�GHQ�EDNJUXQGHQ�HUIDUHQKHW�DY�&RPPRGRUH�����RP�GH�YDULW�GHW�PLQVWD�LQWUHVVHUDGH�DY�GDWRUHU�� ��

&LWDWHW� RYDQ� DQW\GHU� DWW� QlU� GHW� JlOOHU� YLVVD� W\SHU� DY� HUIDUHQKHWHU� NDQVNH� GHW� RFNVn� lU� HQJHQHUDWLRQVIUnJD�� YLONHW� EHNUlIWDV� DY� GH� VYDU� RFK� NRPPHQWDUHU� MDJ� InWW� L� LQWHUYMXHUQD�� 'HVWXGHQWHU�VRP�DYVOXWDW�J\PQDVLHW�XQGHU�E|UMDQ�DY����WDOHW�VDNQDU���RDYVHWW�RP�GH�LQWUHVVHUDUVLJ�I|U�GDWRUVSHO�HOOHU�HM����L�SULQFLS�HUIDUHQKHW�DY�&RPPRGRUH�RFK�$PLJD��YLONHW�NDQ�I|UNODUDVDY�DWW�I|UHWDJHW�VRP�WLOOYHUNDGH�GHVVD�GDWRUHU�JLFN�L�NRQNXUV�L�E|UMDQ�DY����WDOHW����(Q�GHO�DYGHP�VRP�KDU�InWW�XWORSS�I|U�VLWW�LQWUHVVH�I|U�GDWRUVSHO�JHQRP�DWW�DQYlQGD�VLJ�DY�GHVVD�JUDQGROG�PHQ�EODQG�PLNURGDWRUHU��KDU�lYHQ�EOLYLW�LQWUHVVHUDGH�DY�DWW�I|UV|ND�lQGUD�GHVVD�VSHO�HOOHUDQGUD�DSSOLNDWLRQHU�YLONHW�I|UW�LQ�GHP�Sn�SURJUDPPHULQJ��'HW�lU�P�D�R�LQWH�RYDQOLJW�DWW�GHVVDVSHOLQWUHVVHUDGH� NLOODU�� VRP� GHW� L� KXYXGVDN� U|U� VLJ� RP�� RFNVn� JMRUW� VLQD� I|UVWD� I|UV|N� LSURJUDPPHULQJ�Sn�HWW�JDQVND�OHNIXOOW�VlWW�
9LONHQ�EHW\GHOVH�KDU�WLGLJDUH�HUIDUHQKHWHU�DY�GDWRUHU�RFK�SURJUDPPHULQJ"
(Q� IUnJD� MDJ� VWlOOW� PLJ� XQGHU� DUEHWHWV� JnQJ� lU� YLONHQ EHW\GHOVH� GH� I|UNXQVNDSHU� HQ� GHOVWXGHQWHU�EXULW�PHG�VLJ�KDU�KDIW�I|U�GHUDV�P|MOLJKHWHU�DWW�OlUD�VLJ�SURJUDPPHUD�L�MDYD"�bU�GHWVn�DWW�&RPPRGRUH����DQYlQGDUQD�KDU�GHW�EHW\GOLJW� OlWWDUH�lQ�DQGUD"� ,QQHElU� I|UNXQVNDSHU� LQnJRQ� IRUP� DY� SURJUDPPHULQJ� DXWRPDWLVNW� DWW� GHW� lU� OlWWDUH� DWW� OlUD� VLJ� DOOD� IRUPHU� DYSURJUDPPHULQJ"�'HW�lU� IUHVWDQGH�DWW� VYDUD� MD�Sn�GH� WYn� VLVWD� IUnJRUQD��6DPWLGLJW�KDU�NDQVNH
�� &LWDW�IUnQ�PDQOLJ�OlUDUH��� (QOLJW�HWW�LQVODJ�L�XQJGRPVSURJUDPPHW�&\EHU�IUnQ�PDUV������KnOOHU�GRFN�GHVVD�GDWRUHU�Sn�DWW�In�HQ�UHQlVVDQVKRV�HQ�\QJUH�JHQHUDWLRQ��SRMNDU��VRP�DQYlQGHU�GHP� MXVW� I|U� DWW� VSHOD�VSHO��*DPOD�H[HPSODU�SORFNDV� IUDP� IUnQI|UUnGHQ�L�GH�I|UlOGUDKHP�GlU�GH�ILQQV�HOOHU�FLUNXOHUDU�Sn�EHJDJQDWPDUNDQGHQ�
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MXVW�GH�IUnJRUQD���RFK�VYDUHQ�GH�KDU�JHQHUHUDW�IUnQ�ROLND�VWXGHQWHU���PHU�lQ�QnJUD�DQGUD��InWWPLJ� DWW� LQVH� EHW\GHOVHQ� DY� VDPPDQKDQJHW�� )OHUD� DY� GH� VWXGHQWHU� VRP� KDU� UHODWLYW� OnQJHUIDUHQKHW�DY�GDWRUHU��LQNOXVLYH�SURJUDPPHULQJ��XWWU\FNWH�VWRUD�VYnULJKHWHU�PHG�DWW�WLOOlJQD�VLJGH�Q\D�NXQVNDSHUQD�
�*DPOD� NXQVNDSHU� �L� 3DVFDO� RFK� %DVLF�� KDU� OHJDW� L� YlJHQ�� -DJ� KDU� I|UV|NWEHNlPSD� JDPOD� NXQVNDSHU�� PHQ� GH� KDU� KHOD� WLGHQ� IXQQLWV� L� EDNKXYXGHW�� W� H[JOREDOD�YDULDEOHU�VRP�DQYlQGV�L�%DVLF��HOOHU�DWW�VNULYD�SURJUDP�L�HQ�HQGD� ILO��'HJDPOD� NXQVNDSHUQD� KDU� LQWH� YDULW� WLOO� QnJRQ� KMlOS� � 7URU� GX� DWW� GX� KDGH� YDULWKMlOSW� DY� DWW� KD� HQ� OlUDUH� VRP�KDIW� NXQVNDS� L� IOHUD� SURJUDPPHULQJVVSUnN� RFKVRP�NXQQDW� MlPI|UD"� ��1HM��GHW�lU� MDJ� VMlOY� VRP�PnVWH� J|UD�GHWWD� L�PLWW� KXYXG�/lUD�DY�GHW�JDPOD�RFK�In�LQ�GHW�Q\D��>�@�-DJ�I|UVWnU�QlU�MDJ�OlVHU�L�ERNHQ��PHQ�VHQQlU� MDJ� VND� VNULYD� SURJUDP� lU� GHW� YDQDQ� VRP� NRPPHU� IUDP�� -DJ� KDU� LQWH� InWWNXQVNDSHUQD�L�MDYD�DWW�VLWWD�NYDU�L�PLQQHW��'HQ� FLWHUDGH� VWXGHQWHQ� IRUPXOHUDU� VYnULJKHWHQ� PHG� DWW� EOL� DY� PHG� JDPODSURJUDPPHULQJVYDQRU��'HW� lU� I|UYLVVR� HQ� VYnULJKHW� VRP�lU� DY� HQ�KHOW�DQQDQ�NDUDNWlU� lQ� DWWLQWH� DOOV� I|UVWn�� 'HQ� YLVDU� GRFN� Sn� DWW� WlQNHVlWWHQ� PHOODQ� GH� SURFHGXU�� RFKIXQNWLRQVRULHQWHUDGH� VSUnNHQ� VNLOMHU� VLJ�PDUNDQW� IUnQ� GH� REMHNWRULHQWHUDGH�� YLONHW� L� VLJ� NDQRUVDND�VYnULJKHWHU��6DPWLGLJW�XWWU\FNHU�GHQ�KlU�VWXGHQWHQ�DWW�GHW�lU�HQ�SURFHVV�KDQ�VMlOY�PnVWHJn�LJHQRP��G�Y�V�GHW�lU�PHU�HQ�IUnJD�RP�WLG��0LQ�UHIOHNWLRQ�lU�DWW�EULVWDQGH�W\GOLJKHW�NULQJ�YDGVRP�NlQQHWHFNQDU�MXVW�REMHNWRULHQWHUDG�SURJUDPPHULQJ�RFNVn�NDQ�ELGUD�WLOO�VYnULJKHWHQ��2PGHVVD� NlQQHWHFNHQ� J|UV� W\GOLJD� I|U� VWXGHQWHQ� lU� GHW� OlWWDUH� I|U� GHQQH� DWW� VMlOY� XSSWlFNDVNLOOQDGHUQD�

'HW� lU� GRFN� LQWH� DOOD� VRP� XSSOHYHU� GH� JDPOD� NXQVNDSHUQD� VRP� HWW� SUREOHP�� (Q� VWXGHQWXSSOHYGH� DWW� GHW� YDU� WDFN� YDUH� GH� JDPOD� NXQVNDSHUQD� VRP� KRQ� |YHU� KXYXG� WDJHW� I|UVWRGQnJRQWLQJ�DOOV��(Q�DQQDQ�SnSHNDGH�KXU�KDQ�NlQGH�LJHQ�HQ�ODERUDWLRQ�IUnQ�QlU�KDQ�OlUGH�VLJ�HWWDQQDW� SURJUDPPHULQJVVSUnN�� 'HW� LQQHEDU� DWW� KDQ� NlQGH� LJHQ� VMlOYD� SUREOHPHW� RFK� DOOWVn� LSULQFLS� YLVVWH� KXU� GHW� VNXOOH� O|VDV��'HW� VRP� nWHUVWRG� YDU� DWW� |YHUVlWWD� SUREOHPO|VQLQJHQ� WLOOMDYDNRG�� G� Y� V� � DWW� VNDSD� HQ� V\QWDNWLVNW� NRUUHNW� NRG�� 'HQQD� GHO� DY� SURJUDPPHULQJHQ� VNDGHILQLWLYW�LQWH�XQGHUVNDWWDV��'HW�lU�GRFN�HQ�YlVHQWOLJ�VNLOOQDG�Sn�DWW��EDUD�� O|VD�GHQQD�GHO�DYSURJUDPPHULQJHQ�RFK�Sn�DWW�I|UVW�OLVWD�XW�YDG�VRP�lU�VMlOYD�SUREOHPHW�RFK�KXU�GHWWD�NDQ�O|VDVI|U�DWW�I|UVW�GlUHIWHU�NXQQD�WD�LWX�PHG�V\QWD[HQ�
%HG|PQLQJ�DY�SURJUDPPHULQJVNXQVNDS
2DYVHWW�KXU�YL�VRP�VWXGHQWHU�KDU�WLOOlJQDW�RVV�YnUD�NXQVNDSHU�L�SURJUDPPHULQJ�NRPPHU�YL�WLOOHQ� SXQNW� GlU� GHVVD� NXQVNDSHU� VND� EHG|PDV�� 'H� H[DPLQDWLRQVIRUPHU� VRP� DQYlQGHV� YLG� GHUHVSHNWLYH� SURJUDPPHQ� YDU� DY� WYn� ROLND� VODJ�� 9LG� ,7�SURJUDPPHW� XWJMRUGH� GH� LQOlPQDGHODERUDWLRQHUQD�WLOOVDPPDQV�PHG�HQ�VNULIWOLJ�WHQWDPHQ�EHG|PQLQJVXQGHUODJ�I|U�EHW\JVVlWWQLQJ�9LG�07�SURJUDPPHW� JHQRPI|UGHV� HQ� V� N� � FRGHUHYLHZ� DY� GH� JHQRPI|UGD� SURMHNWHQ��'HQQDNRGJHQRPJnQJ�XWJMRUGH�XQGHUODJ�I|U�EHG|PQLQJ�RFK�NRPSOHWWHUDGHV�L�WYHNVDPPD�IDOO�PHG�HQJUDQVNQLQJ�DY�JHQRPI|UGD� ODERUDWLRQHU��8SSIDWWQLQJDUQD�RP�GH�ROLND�H[DPLQDWLRQVIRUPHUQDVNLOMHU� VLJ� LQWH� |YHUUDVNDQGH� nW�� 6WXGHQWHUQD� YLG� ,7�SURJUDPPHW� LIUnJDVDWWH� LQWH� L� QnJRW� IDOOVMlOYD�LGpQ�PHG�DWW�DQYlQGD� ODERUDWLRQHU�VRP�XQGHUODJ�I|U�EHG|PQLQJ��0HQLQJDUQD�YDU�PHUGHODGH� YDG� JlOOHU� GHQ� VNULIWOLJD� WHQWDPHQ�� (Q� GHO� VnJ� GHW� VRP� GHQ� HQGD� YHWWLJDH[DPLQDWLRQVIRUPHQ��1nJUD�XWWU\FNWH�DWW�WHQWDPHQ�I\OOGH�HQ�YLNWLJ�IXQNWLRQ�I|U�DWW�In�GHP�DWWOlVD�LJHQRP�NXUVOLWWHUDWXUHQ�RUGHQWOLJW�VDPW�I|U�DWW�DUEHWD�PHG�|YQLQJDUQD�L�VMlOYVWXGLHWHVWHW�$QGUD�PHQDGH�DWW�VMlOYVWXGLHWHVWHW�YDU�WLOOUlFNOLJW�VRP�H[DPLQDWLRQVIRUP�HOOHU�P|MOLJHQ�NXQGH
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NRPSOHWWHUDV�PHG�QnJRQ�IRUP�DY�KHPWHQWDPHQ��1nJRQ�IRUP�DY�PXQWOLJ�UHGRYLVQLQJ�RFK��HOOHUUHGRYLVQLQJ�L�GDWDVDO�IUDPK|OOV�RFNVn�VRP�HQ�P|MOLJKHW�
�-DJ� W\FNHU� DWW� GHW� YLNWLJDVWH� lU� YlO� HJHQWOLJHQ� DWW� PDQ� VND� NODUD� DY� DWWSURJUDPPHUD��9LVVD�EHJUHSS�VND�PDQ�I|UVWnV�RFNVn�NXQQD��PHQ�DWW�VNULYD�NRG�SnSDSSHU�lU�GHW�LQJHQ�VRP�J|U� L�YHUNOLJKHWHQ��PDQ�ERUGH�KHOOUH�KD�HQ�GHO�GlU�PDQILFN� VLWWD� YLG� HQ� GDWRU� RFK� VNULYD��.DQVNH� NXQGH�PDQ� KDIW� HQ�PXQWOLJ� GHO�� W� H[QnJRQ�IRUP�DY�UHGRYLVQLQJ��.DQ�PDQ�I|UNODUD�KDU�PDQ�MX�L�UHJHO�OlUW�VLJ��9LG� 07�SURJUDPPHW� YHUNDGH� DOOD� SRVLWLYD� WLOO� VMlOYD� LGpQ� PHG� DWW� KD� HQ� NRGJHQRPJnQJ�1nJUD� IUDPI|UGH� V\QSXQNWHU� Sn� DWW� GHQ� NDQVNH� NXQGH� NRPSOHWWHUDV� PHG� HQ� VNULIWOLJ� GHO�+HPWHQWDPHQ�RFK�SDUVNULYQLQJ�IUDPI|UGHV�RFNVn�VRP�P|MOLJD�DOWHUQDWLY��)OHUD�YDU�NULWLVND�WLOODWW� UHGRYLVQLQJVWLGHQ�YDU� Vn�NRUW�RFK�DWW� HQ�GHO� GLVWULEXHUDGH� VLQD�SURJUDP�DOOGHOHV� I|U� QlUDLQSn� UHGRYLVQLQJVWLOOIlOOHW�� (Q� DY� GH� VWXGHQWHU� VRP� KDGH� HUIDUHQKHW� DY� VNULIWOLJ� WHQWDPHQ� LSURJUDPPHULQJ�WLOOK|UGH�GHP�VRP�YDU�PHVW�HQWXVLDVWLVND�
�� 9DG� W\FNHU�GX� RP� H[DPLQDWLRQVIRUPHQ" ��'HQ� ElVWD� MDJ� KDIW�� 6NXOOH� NDQVNHYDULW�OLWH�WXIIDUH�Vn�DWW�OlUDUQD�NXQGH�NROOD�DWW�PDQ�YHUNOLJHQ�I|UVWnWW��PHQ�GHW�KDGHNUlYW�PHU�WLG��1X�lU�GHW�QRJ�QnJUD�VRP�VOXQNLW�LJHQRP���0HQ�GHW�YDU�KLPOD�VN|QWDWW�VOLSSD�WHQWD��YHP�YLOO�VNULYD�HQ�WHQWD�L�MDYD"��+XU�J|U�PDQ�I|UUHVWHQ�HQ�WHQWDVRP� lU� UlWWYLV"� 0DQ� NRPPHU� MX� DOGULJ� DWW� MREED� Sn� GHW� YLVHW�� 3URMHNWHW� PHGWLOOK|UDQGH�FRGH�UHYLHZ�lU�L�DOOD�IDOO�HWW�QlUPDQGH�WLOO�KXU�GHW�VHU�XW� L�DUEHWVOLYHWGlU�PDQ�PnVWH� NXQQD�SUHVWHUD�QnJRW�RFK�PRWLYHUD� VLQD� O|VQLQJDU��'HVVXWRP� OlUPDQ�VLJ�KLPOD�P\FNHW�Sn�DWW�I|UNODUD�YDG�PDQ�JMRUW�RFK�YDUI|U��(Q�DY�Q\E|UMDUVWXGHQWHUQD� VRP�EURWWDWV�PHG�VWRUD�SUREOHP�XWWU\FNWH�KXU� UHGRYLVQLQJHQ� ILFNKHQQH�DWW�XSSWlFND�DWW�KRQ�IDNWLVNW�OlUW�VLJ�PHU�lQ�KRQ�WURGGH�
�)|UVW�WlQNWH�MDJ�DWW�GHW�KlU�NRPPHU�DOGULJ�DWW�Jn���MDJ�NDQ�MX�LQJHQWLQJ��'HVVXWRPlU�GHW�HQ�VDN�DWW�I|UVWn�VLWW�HJHW��PHQ�DQGUDV"��PHQ�GHW�JLFN�MX��%LOGHQ�DY�H[DPLQDWLRQHQ�VRP�QnJRQ�IRUP�DY�SUHVWDWLRQ�YDULHUDGH�RFNVn�EODQG�VWXGHQWHUQD��'HIOHVWD� YHUNDGH� DQVH� DWW� GHW�YLNWLJDVWH� YDU� DWW�PDQ� O\FNDGHV� VNDSD� HQ� JUXQGI|UVWnHOVH� RFK� DWWGHQQD� NXQGH� VH� QnJRW� ROLND� XW�� 6DPWLGLJW� IDQQV� EODQG� YLVVD� DY� 07�VWXGHQWHUQD� HQ� W\GOLJWHQGHQV�WLOO�RUR�|YHU�DWW�YLVVD��IXVNDGH��HOOHU�EOHY�JRGNlQGD�§DOOGHOHV�I|U� OlWWYLQGOLJW§��2URQYHUNDGH� L� IOHUD� IDOO� ERWWQD� L� QnJRQ� IRUP� DY� DYXQGVMXND� UHODWHUDG� WLOO� GHW� HQRUPD� DUEHWH�PDQVMlOY�XSSOHYGH�VLJ�KD�ODJW�QHU��(WW�SDU�VWXGHQWHU�SnSHNDGH�GRFN�DWW�SUREOHPHW���VRP�GH�VnJ�GHW�� YDU� DWW� HWW� §DOOI|U� OlWWYLQGOLJW� JRGNlQQDQGH§� DY� VWXGHQWHU� VNXOOH� VOn� WLOOEDND�PRW� GHP� YLGVHQDUH� NXUVHU�� 'HQQD� RUR� WRONDU� MDJ� VRP� HWW� XWWU\FN� I|U� HWW� §WUDGLWLRQHOOW� VlWW§� DWW� VH� SnXQGHUYLVQLQJ� L� GHQ� EHPlUNHOVHQ� DWW� OlURSURFHVVHQ� WHQGHUDU� DWW� EHWUDNWDV� VRP� LQVWUXPHQWHOO�$OOD�VWXGHQWHU�I|UYlQWDV�OlUD�VLJ�VDPPD�VDNHU�L�VDPPD�WDNW�

$WW�VRP�OlUDUH�WYLQJDV�EHG|PD�DQGUD�YHUNDU�LQWH�KHOOHU�KHOW�SUREOHPIULWW��,�V\QQHUKHW�LQWH�I|UGHP�VRP�EHILQQHU�VLJ� L�GHQ�GXEEOD�UROOHQ�DY�DWW�YDUD�EnGH�VWXGHQW�RFK�OlUDUH�� �0DQ�KDPQDUOlWW� L� HQ� SUHVVDG� VLWXDWLRQ�� VRP� HQ� OlUDUH� XWWU\FNWH� GHW�� 6YnULJKHWHUQD� I|UVWlUNV� RFNVn� QlUI|UNXQVNDSHUQD�YDULHUDU�P\FNHW� L� JUXSSHQ��'HVVXWRP�SnSHNDGH� HWW� SDU� DY� OlUDUQD� DWW� I|U� DWWJ|UD� HQ� KHOKHWVEHG|PQLQJ� NUlYV� GHW� DWW� PDQ� VRP� OlUDUH� KXQQLW� OlUD� NlQQD� VWXGHQWHUQDQnJRUOXQGD�YLONHW�lU�VYnUW�RP�PDQ�LQWH�WUlIIDU�GHP�Vn�RIWD�RFK�JUXSSHUQD�GHVVXWRP�lU�VWRUD�6\VWHPHW�PHG���SRlQJVNXUVHU� VnJV� LQWH�KHOOHU� VRP�KHOW� RSUREOHPDWLVNW� �HIWHUVRP�GHW� WDU� VnROLND� OnQJ� WLG� I|U�ROLND� LQGLYLGHU�DWW� OlUD�VLJ�� (Q�DY� OlUDUQD�YLG� ,7�SURJUDPPHW�PHQDGH�DWWYLG� HQ� Q\E|UMDUNXUV� L� MDYD� YDU� GHW� LQJHW� RQRUPDOW� RP�EDUD� �� DY� ��� VWXGHQWHU� NODUDGH� I|UVWDWHQWDQ��3n�PLQ�IUnJD�RP�KDQ�LQWH�XSSOHYGH�GHW�VRP�SUREOHPDWLVNW�HIWHUVRP�GHW�L�SUDNWLNHQ�VORJ
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XW�PnQJD�VWXGHQWHU� �S�J� D�DWW�GH� ULVNHUDGH� NRPPD�RKMlOSOLJW�HIWHU� L� VWXGLHUQD�RFK� L� I|UOlQJ�QLQJHQ�In�VLQD�VWXGLHPHGHO�LQGUDJQD��VYDUDGH�KDQ�MD��PHQ�DWW�KDQ�KHOOHU�LQWH�VnJ�QnJRQ�ULNWLJO|VQLQJ�Sn�SUREOHPHW�
�-DJ�WURU�GHW�NUlYV�UDGLNDOD�I|UlQGULQJDU�L�XQGHUYLVQLQJHQ�I|U�DWW�lQGUD�Sn�GHWWD��

+XU�VHU�OlUDUUROOHQ�XW"
$Y�GH�LQWHUYMXDGH�OlUDUQD�KDU�DOOD�XWRP�HQ�OlUW�VLJ�SURJUDPPHUD�MDYD�VRP�VWXGHQWHU�YLG�%7+�$Y� GH� I\UD� PDQOLJD� OlUDUQD� KDGH� WUH� HUIDUHQKHW� DY� SURJUDPPHULQJ� QlU� GH� E|UMDGH� YLGK|JVNRODQ�� $OOD� YLVDGH� GRFN� L� LQWHUYMXHUQD� LQVLNW� RP� DWW� GH� IOHVWD� WURWV� DOOW� lU� Q\E|UMDUH� LSURJUDPPHULQJ� QlU� GH� E|UMDU� YLG� K|JVNRODQ� RFK� DWW� XWJnQJVSXQNWHQ� GlUI|U� PnVWH� YDUD� DWWI|UPHGOD� JUXQGOlJJDQGH� NXQVNDSHU�� $Y� GH� OlUDUH� VRP� YDULW� GLUHNW� LQEODQGDGH� LMDYDXQGHUYLVQLQJHQ�YLG�QnJRW�DY�SURJUDPPHQ�KDGH�WUH�QnJRQ�IRUP�DY�HUIDUHQKHW�DY�GHWWD�VHQWLGLJDUH�
/lUDUQD�YLG�07�SURJUDPPHW UHNU\WHUDGHV� WLOO� DUEHWHW� S� J� D� � SHUVRQOLJD�NYDOLILNDWLRQHU��'HDQVnJV�YlO�OlPSDGH�I|U�XSSGUDJHW���DWW�XWIRUPD�HQ�Q\�W\S�DY�ODERUDWLRQHU��6RP�WLGLJDUH�QlPQWVXW|NDGHV�XSSGUDJHW�DOOWHIWHUVRP�� I|U� DWW� Vn� VPnQLQJRP� ��PHG�NRUW� YDUVHO� �� UHVXOWHUD� L� DWW� GHEOHY� NXUVDQVYDULJD�� 9LG� LQWHUYMXHUQD� PHG� GHVVD� OlUDUH� IUDPNRP� DWW� RPVWlOOQLQJHQ� EOHYSO|WVOLJ�RFK�DWW�GHW�LEODQG�KDU�YDULW�VYnUW�DWW�In�WLGHQ�DWW�UlFND�WLOO�I|U�DWW�JHQRPI|UD�XSSGUDJHW��L� V\QQHUKHW� VRP�GH� KDIW� VLQD� HJQD� VWXGLHU� DWW� WD� KlQV\Q� WLOO� YLG� VLGDQ� DY��$UEHWHW�PHQDU� GHNUlYHU� HQ� KHOWLGVWMlQVW�� VRP� GRFN� NDQ� YDUD� XSSGHODG� Sn� IOHU� SHUVRQHU�� 'HW� VNXOOH� W� H[P|MOLJJ|UD�VNDSDQGHW�DY�IOHU�|YQLQJDU�WLOO�YDUMH�PRPHQW�RFK�JH�PHU�XWU\PPH�I|U�KDQGOHGQLQJRFK�IOHU�OHNWLRQHU��)|U�DWW�KLQQD�PHG�DWW�XQGHUYLVD�Sn�|QVNDW�VlWW���L�PLQGUH�JUXSSHU�PHG�FD���VWXGHQWHU� L� YDUMH� �� KDU�GH�NXUVDQVYDULJD�KDIW� OHNWLRQHU� L� I\UD� VW\FNHQ� WYnWLPPDUVSDVV��'HVVDOHNWLRQHU�KDU�KnOOLWV�Sn�WRUVGDJDU�RFK�I|U�GH�NXUVDQVYDULJD�LQQHEXULW�DUEHWH�IUnQ�������PHG�HQWLPPHV�OXQFK��'lUXW|YHU�KDU�GHW�LQWH�IXQQLWV�XWU\PPH�I|U�QnJUD�SDXVHU�YLONHW�ELGUDJLW�WLOO�DWWGH� NlQW� VLJ� JDQVND� VOXWN|UGD� HIWHUnW�� 6DPWLGLJW� IUDPNRP� DWW� GH� YDU�P\FNHW� Q|MGD� PHG� GHWI|UWURHQGH� SURJUDPDQVYDULJH� YLVDGH� GHP��9LG� XSSOlJJQLQJHQ� DY� NXUVHQ� KDU� GH� XSSOHYW� GHWVRP�HQ�VWRU�I|UGHO�DWW�KD�Vn�IULD�KlQGHU�VRP�GH�KDIW�RFK�DWW�LQWH�KHOD�WLGHQ�EHK|YD�In�VLQD�LGpHUVDQNWLRQHUDGH�DY�DQGUD��'H�KDU�RFNVn�SnWDODW�I|UGHODUQD�PHG�DWW�NRQWLQXHUOLJW�NXQQD�GLVNXWHUDLGpHU�VnYlO�VRP�SUREOHP�PHG�YDUDQGUD��3n�PLQ�GLUHNWD� IUnJD�RP�GH�VNXOOH�XSSVNDWWDW�QnJRQIRUP�DY�PHQWRUVNDS��KDU�GH� VYDUDW� MD��'H�PHQDGH�RFNVn�DWW�GHW�NXQGH�YDUD�SRVLWLYW�RP�DOODOlUDUH� RFK� KDQGOHGDUH� LQRP� HWW� YLVVW� lPQHVRPUnGH� VDPODGHV� Gn� RFK� Gn� I|U� JHPHQVDPPDGLVNXVVLRQHU��'HWWD�I|UVODJ�KDU�lYHQ�WDJLWV�XSS�DY�DQGUD�OlUDUH�RFK�YLG�0'$�SURJUDPPHW�KDUPDQ�E|UMDW�WLOOlPSD�GHW�PHG�DOOD�VRP�Sn�QnJRW�VlWW�lU�LQYROYHUDGH�L�SURJUDPPHULQJVNXUVHUQD�/lUDUH� RFK� DPDQXHQVHU� KDU� JHPHQVDP� DUEHWVOXQFK� HQ� GDJ� SHU� YHFND� RFK� ODEEKDQGOHGDUQDGHOWDU�WLOOVDPPDQV�PHG�NXUVDQVYDULJ�YLG�XWIRUPQLQJHQ�DY�ODERUDWLRQHU��6NlOHQ�PDQ�IUDPI|U�lUDWW�PDQ� XSSIDWWDU� GHW� VRP� EHW\GHOVHIXOOW� DWW� DPDQXHQVHUQD� NlQQHU� VLJ� GHODNWLJD� RFK� DWW� GHWVNDSDV�HQ�DWPRVIlU�DY�DWW�NXUVHUQD�lU�DOOD�LQEODQGDGHV�DQJHOlJHQKHW���PDQ�VND�NXQQD�Jn�LQ�RFKGLVNXWHUD�PHG�YHP�VRP�KHOVW��,�I|UKnOODQGHW�PHOODQ�DPDQXHQVHU�RFK�HWDEOHUDGH�OlUDUH�EHWRQDVRFNVn�YLNWHQ�DY�GHW�VW|G�GH�HWDEOHUDGH�OlUDUQD�NDQ�JH�DPDQXHQVHUQD�
$WW�GHWWD�DUEHWVVlWW�LQWH�lU�I|UKlUVNDQGH�YLG�KHOD�%7+�IUDPNRP�RFNVn�L�LQWHUYMXHUQD��-XVW�ROLNDW\SHU� DY� PHQWRUVNDS�� VNDSDQGH� DY� HQ� W\GOLJDUH� SHGDJRJLVN� OLQMH� L� XQGHUYLVQLQJHQ� RFKWLOOYDUDWDJDQGH�DY�PHU�HWDEOHUDGH�OlUDUHV�HUIDUHQKHWHU�HIWHUO\VWHV��$Y�GHP�VRP�YDULW�DQVWlOOGDVRP�DPDQXHQVHU�XSSOHYGH�DOOD�DWW�GH�L�PnQJW�RFK�P\FNHW�NDVWDGHV�LQ�L�OlUDUUROOHQ�RFK�DWW�GHWPHGI|UGH� DWW� GH� JMRUGH� VDPPD�PLVVWDJ� VRP� �DOOD� DQGUD�� 0LVVWDJ� VRP� L� YLVV� XWVWUlFNQLQJKDGH�JnWW�DWW�XQGYLND�RP�LQWURGXNWLRQHQ�L�OlUDUUROOHQ�YDULW�HQ�DQQDQ�
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'H� LQEODQGDGH� OlUDUQD� YLG� ,7�SURJUDPPHWV MDYDNXUV YDU� DOOD� XWRP� HQ� DQVWlOOGD� VRPDPDQXHQVHU��'HQ� VRP� LQWH� KDGH� HQ� DPDQXHQVWMlQVW� YDU� GHQ� H[WHUQW� UHNU\WHUDGH� I|UHOlVDUHQ�$OOD� DPDQXHQVHUQD�XWWU\FNWH� IUXVWUDWLRQ�|YHU� DWW� GHW� LQWH� IDQQV� QnJRQ� NXUVDQVYDULJ� VRP�YDUGLUHNW� LQEODQGDG� L� NXUVHQ� RFK� NXQGH� WD� DQVYDU� I|U� GHVV� XWIRUPQLQJ�� +HOVW� VnJ� PDQ� DWWNXUVDQVYDULJ�RFK� I|UHOlVDUH�KDGH�YDULW�VDPPD�SHUVRQ��(WW� SDU� DY�GHP�SnSHNDGH� DWW� GH�KDGHNXQQDW� J|UD� PHU� I|U� XWIRUPQLQJHQ� DY� NXUVHQ� RP� GH� EOLYLW� DQVWlOOGD� L� HWW� WLGLJDUH� VNHGH�1RUPDODUEHWVWLGHQ�I|U�HQ�DPDQXHQV�PHG�VWXGLHU�YLG�VLGDQ�DY�lU�WLR�WLPPDU�SHU�YHFND��(Q�DYDPDQXHQVHUQD� DUEHWDGH� GRFN� QnJRW�PHU� RFK� DQVYDUDGH� I|UXWRP� I|U� KDQGOHGQLQJ� L� 5RQQHE\RFNVn�I|U� MDYDXQGHUYLVQLQJHQ�L�+|JDQlV��$OOD�DPDQXHQVHUQD�KDU�OlUW�VLJ� MDYDSURJUDPPHULQJXQGHU� VLQ� XWELOGQLQJ� YLG� %7+�� (Q� DY� GHP� KDGH� OlVW� OLWH� %DVLF� L� VDPEDQG�PHG� HQ� WLGLJDUHXWELOGQLQJ�RFK�GHVVXWRP�DUEHWDW� L�PnQJD�nU� VRP� OlUDUH� L� EO� D�PDWHPDWLN� LQRP�JUXQGVNRODQ�$OOD�VnJ�GHW�VRP�HQ�I|UGHO�DWW�KD�VLQD�HJQD�HUIDUHQKHWHU�DY�DWW� OlUD�VLJ�SURJUDPPHUD�L�IlUVNWPLQQH��,QJHQ�YDU�VSHFLHOOW�Q|MG�PHG�XSSOlJJQLQJHQ�Sn�GHQ�HJQD�MDYDNXUVHQ�RFK�VnJ�GHW�VRPHWW�YLNWLJW�PnO�DWW�I|UV|ND�VNDSD�ElWWUH�I|UXWVlWWQLQJDU�I|U�GHVVD�VWXGHQWHU��)|U�DWW�nVWDGNRPPDGHWWD�lJQDGH�PDQ�P\FNHW�WLG�nW�DWW�I|UV|ND�InQJD�XSS�VWXGHQWHUQD�RFK�GHUDV�IUnJRU��6WUDWHJLQDWW� OnWD� NXUVDQVYDULJ� Jn� XW�PHG� HWW� SHUVRQOLJW� EUHY� WLOO� DOOD� VRP� LQWH� VNLFNDGH� LQ� GHQ� I|UVWDODERUDWLRQHQ�L�WLG�YDU�W�H[�HWW�OHG�L�GHVVD�DQVWUlQJQLQJDU��$PDQXHQVHUQD�YDU�IXOOW�PHGYHWQD�RPEULVWHUQD� L� nUHWV� MDYDNXUV�� EO� D� DYVDNQDGHQ� DY� HQ� PMXN� LQWURGXNWLRQ� RFK� GHQ� EULVWDQGHVDPRUGQLQJHQ�PHOODQ� I|UHOlVQLQJDU� RFK� ODERUDWLRQHU�� $YVDNQDGHQ� DY� HQ� W\GOLJDUH� NRSSOLQJPHOODQ�MDYDNXUVHQ�RFK�XWELOGQLQJHQ�L�VLQ�KHOKHW�SnWDODGHV�RFNVn�
�'HW�lU�YLNWLJW�DWW�GHW�VNDSDV�HQ�U|G�WUnG�lYHQ�PHG�DQGUD�NXUVHU��$PDQXHQVHUQD� DQVnJ� W� H[� DWW� GHW� KDGH� YDULW� |QVNYlUW� DWW� LQWURGXFHUD� HQ� GHO� DY� DQDO\V�� RFKPRGHOOHULQJVWlQNDQGHW� UHGDQ� L� GHQQD� I|UVWD� NXUV�� I|U� DWW� XQGHUVWU\ND� SURJUDPPHULQJHQVSUREOHPO|VDQGH�NDUDNWlU�

$WW� GH� LQOHGDQGH� SURJUDPPHULQJVNXUVHUQD� JHV� Sn� GLVWDQV� I|U� ,7�SURJUDPPHW� PHQDGHLQEODQGDGH� OlUDUH� NUlYHU� DQGUD� I|UXWVlWWQLQJDU� lQ� I|U� GH� NXUVHU� VRP� JHV� �Sn� SODWV��� � %O� DXWWU\FNWH�HWW�SDU�DY�GHP�Q|GYlQGLJKHWHQ�DY�DWW�I|UV|ND�KLWWD�HOHNWURQLVND�LQWHUDNWLYD�YHUNW\JVRP� NDQ� DQYlQGDV� L� LQOlUQLQJVSURFHVVHQ�� 6MlOYVWXGLHWHVWHW� VRP� DQYlQGHV� VnJV� VRP� HWWEHW\GHOVHIXOOW�VWHJ�Sn�YlJHQ�lYHQ�RP�DPELWLRQHQ�YDU�DWW�KLWWD�HWW�VYHQVNW�YHUNW\J��gQVNHPnOHWYDU� DWW� KLWWD� YHUNW\J�VRP�NXQGH� DQYlQGDV� lYHQ� L� VMlOYD�SURJUDPPHULQJVSURFHVVHQ� ��PHG� HQPHU�YlOXWYHFNODG�IHHGEDFN�lQ�GH�JlQJVH�XWYHFNOLQJVYHUNW\JHQ��'HVVD�lU� L� UHJHO�VNDSDGH�I|USURIHVVLRQHOOD� DQYlQGDUH�� LQWH� I|U� Q\E|UMDUH��9LNWHQ� DY� DWW� LQVH� DWW� GLVWDQVXQGHUYLVQLQJ� LQWHNDQ�DQYlQGDV�VRP�HWW�VlWW�DWW�VSDUD� LQ� OlUDUWLPPDU�SnWDODGHV�RFNVn��6QDUDUH�PHQDGH�PDQ�DWWGLVWDQVXQGHUYLVQLQJ�NUlYHU�IOHU�OlUDUWLPPDU�HIWHUVRP�VWXGHQWHUQD�lU�PHU�XWOlPQDGH�lQ�GH�VRPEHILQQHU�VLJ�Sn�K|JVNRODQ�PHU�HOOHU�PLQGUH�GDJOLJHQ��1|GYlQGLJKHWHQ�DY�DWW�ILQQD�IRUPHU�I|UDWW� XQGHUOlWWD� I|U� VWXGHQWHUQD� DWW� ELOGD� ORNDOD� VWXGLHJUXSSHU� IUDPK|OOV� RFNVn�� *UXSSHQ� L+|JDQlV�IUDPVWlOOGHV�DY�DOOD�VRP�HWW�SRVLWLYW�H[HPSHO�
3HGDJRJLVND�I|UKnOOQLQJVVlWW
)OHUD� DY� GH� LQWHUYMXDGH� OlUDUQD� IUDPK|OO� I|UGHODUQD�PHG� DWW� DUEHWD� L� SDU��'HOV� GlUI|U� DWW� GHXSSOHYGH�GHW� VRP�SRVLWLYW� DWW�KD�QnJRQ�DWW�GLVNXWHUD�RFK�EROOD� LGpHU�PHG��GHOV�GlUI|U� DWW� GHXSSOHYGH�DWW�GH�L�UHJHO�KDGH�ROLND�VlWW�DWW�EHVNULYD�VDNHU�Sn��*HQRP�DWW�DUEHWD�L�SDU�NXQGH�GHOlUD�VLJ�DY�YDUDQGUDV� I|UNODULQJVVlWW��PHQ�RFNVn� OlWWDUH� WLOOIUHGVVWlOOD� VWXGHQWJUXSSHQV�EHKRYDY� YDULHUDGH� I|UNODULQJVVWLODU�� 1DFNGHOHQ� VRP� QnJRQ� SnSHNDGH� YDU� DWW� GHW� P|MOLJHQ� NXQGHXSSOHYDV�VRP�I|UYLUUDQGH�I|U�VWXGHQWHUQD�DWW�In�ROLND�RFK�NDQVNH�UHQWDY�PRWVlJHOVHIXOOD�VYDU�
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(Q�DY�GH� LQWHUYMXDGH� OlUDUQD� IUDPK|OO� VlUVNLOW�YLNWHQ�DY�DWW� YnJD� VOlSSD� WDJHW� L� VLQ� OlUDUUROO�+DQ�PHQDGH� DWW� lPQHVPlVVLJD�NXQVNDSHU�YDU� HQ� I|UXWVlWWQLQJ� I|U� DWW� XQGHUYLVD��PHQ� RFNVnI|UPnJDQ� DWW� O\VVQD� LQ� VWXGHQWHUQD� RFK� DWW� YnJD� HUNlQQD� DWW� PDQ� LQWH� NDQ� DOOW�� *HQRP� HWWVnGDQW�I|UKnOOQLQJVVlWW�DQVnJ�KDQ�DWW�PDQ�ElWWUH�XSSPXQWUDGH�VWXGHQWHUQDV�I|UPnJD�DWW�VMlOYDV|ND�VYDU��PHQ�PHG�OlUDUHQ��KDQGOHGDUHQ�VRP�VW|G��7\YlUU�PHQDGH�KDQ�RFK�lYHQ�GH�|YULJDLQWHUYMXDGH�DWW�GH�VRP�YDU�Q\E|UMDUH� L�XQGHUYLVQLQJVVDPPDQKDQJ� LQWH� ILFN�GHQ�SHGDJRJLVNDRFK� lPQHVPlVVLJD� XSSEDFNQLQJ� VRP� lU� Q|GYlQGLJ� I|U� DWW� NXQQD� Yl[D� LQ� L� HWW� VnGDQWI|UKnOOQLQJVVlWW�
8QGHU� HWW� DY� PLQD� PHU� LQIRUPHOOD� VDPWDO� GLVNXWHUDGH� MDJ� PHG� FLYLOLQJHQM|U� &KULVWLQD%M|UNPDQ�VRP�lU�GRNWRUDQG�YLG�%7+�� ,QVWLWXWLRQHQ� I|U�$UEHWVYHWHQVNDS�RFK�0HGLHWHNQLN�¤IRUVNQLQJVHQKHWHQ� I|U� 7HNQRYHWHQVNDSOLJD� VWXGLHU��� %M|UNPDQ� KDU� OnQJ� HUIDUHQKHW� DYXQGHUYLVQLQJ� L� GDWDYHWHQVNDS�� EO� D� SURJUDPPHULQJ�� +HQQHV� HUIDUHQKHWHU� lU� DWW� GHW� PnQJDJnQJHU� lU� VYnUW� DWW� GLVNXWHUD� SHGDJRJLN� YDG� JlOOHU� SURJUDPPHULQJ�� 'H� L� KXYXGVDN�PDQOLJDNROOHJRUQD� lU� PHU� LQWUHVVHUDGH� DY� WHNQLNHQ�� W� H[� YLONHQ� NRPSLODWRU� VRP� VND� DQYlQGDV�� lQSHGDJRJLNHQ��(WW�DY�VNlOHQ��PHQDGH�KRQ��NDQ�P|MOLJHQ�YDUD�DWW�GHW� LQWH�VWlOOV�QnJUD�NUDY�SnSHGDJRJLVN� NXQVNDS� I|U� DWW� EOL� OlUDUH� LQRP� GH� GDWDYHWHQVNDSOLJD� lPQHQD� XWDQ� HQEDUW� SnlPQHVPlVVLJ��$WW�GHW�EOLYLW�Vn��WURU�%M|UNPDQ��KDU�DWW�J|UD�PHG�DWW�GHW�lU�VYnUW�DWW�KLWWD�OlUDUH|YHU� KXYXG� WDJHW�� 'n� SULRULWHUDV� GH� lPQHVPlVVLJD� NXQVNDSHUQD� IUDPI|U� GH� SHGDJRJLVND�%M|UNPDQ� W\FNHU� VMlOY� DWW� GHQ� SHGDJRJLVND� I|UPnJDQ� lU� �YLNWLJDUH�� lQ� GH� lPQHVPlVVLJDNXQVNDSHUQD���'HVVD�PnVWH�QDWXUOLJWYLV�ILQQDV��PHQ�GH�EHK|YHU�LQWH�YDUD�
IXOOVWlQGLJD
�� ,�HWWDQQDW� VDPPDQKDQJ� GLVNXWHUDGH� YL� KXU� P\FNHW� PDQ� EHK|YHU� NXQQD� �lPQHVPlVVLJW�� I|U� DWWNODUD�DY�DWW�XQGHUYLVD��%M|UNPDQ�PHQDGH�Gn�DWW�OlUDUHQ�E|U�OLJJD�PLQVW�HWW�SDU�QLYnHU�|YHU�GHQQLYn�KRQ�HOOHU�KDQ�VND�XQGHUYLVD�L��G�Y�V�RP�NXUVHQ�OlUDUHQ�VND�XQGHUYLVD�L�lU�HQ�JUXQGNXUV�VnE|U�KRQ��KDQ�KD�NXQVNDSHU�PRWVYDUDQGH�nWPLQVWRQH�HWW�SDU�IRUWVlWWQLQJVNXUVHU�L�VDPPD�lPQH�/LJJHU�PDQ�EDUD�QnJRQ�QLYn�|YHU�KDU�PDQ�I|UPRGOLJHQ�LQWH�WLOOUlFNOLJW�VWRUW�SHUVSHNWLY�I|U�DWWI|UNODUD�Sn�HWW�EUD�VlWW��WURU�%M|UNPDQ�
9DG�JlOOHU�DWW�NRPPD� LQ� L� OlUDUUROOHQ�PHQDU�&KULVWLQD�%M|UNPDQ�DWW�GH�PHU�HUIDUQD� OlUDUQDVLQVWlOOQLQJ�lU�EHW\GHOVHIXOO��'HW�GH�I|UPHGODU� WLOO�GH�VRP�NRPPHU�Q\D��L� IRUP�DY�YDG�VRP�lUYLNWLJW��KXU�PDQ�NDQ�Jn�WLOOYlJD�R�V�Y���KDU�RHUK|UW�VWRU�EHW\GHOVH��%M|UNPDQ�WURU�GHW�KDGH�YDULWEUD�PHG�QnJRQ�IRUP�DY�PHQWRUVNDS��PHQ�VlJHU�DWW�GHW�L�VWRUW�VHWW�LQWH�H[LVWHUDU�QnJRW�VnGDQW�LGH�VDPPDQKDQJ�GlU�KRQ�YHUNDU��'HW�KRQ�ILQQHU�PHVW�DQPlUNQLQJVYlUW�lU�DWW�$�QLYn�NXUVHUQDRIWD�DQVHV�VRP�HQNODUH�DWW�XQGHUYLVD�Sn�lQ�&��RFK�'�QLYn�NXUVHU��+RQ�PHQDU�DWW�GHW�ERUGH�YDUDWYlUWRP�HIWHUVRP�VWXGHQWHUQD�Sn�K|JUH�QLYn�lU�PHU�VWXGLHYDQD�RFK�VMlOYJnHQGH��*UXSSHUQD�lUGHVVXWRP�L�UHJHO�PHU�KRPRJHQD��RFK�PLQGUH��
����6DPPDQIDWWQLQJ
,�GHWWD�NDSLWHO�KDU�MDJ�UHGRJMRUW�I|U�GH�UHVXOWDW�GHW�HPSLULVND�PDWHULDOHW�ELGUDJLW�PHG��-DJ�KDUlYHQ� EHVNULYLW� Sn� YLOND� VlWW� MDJ� JnWW� WLOOYlJD� YLG� LQVDPODQGHW� DY�PDWHULDOHW�� 5HVXOWDWHQ� IUnQLQWHUYMXHUQD� KDU� MDJ� SUHVHQWHUDW� L� GH� VDPPDQODJW� IMRUWRQ� XQGHUDYVQLWWHQ�� 0HG� KMlOS� DY� GHWHPDQ�GHVVD�ELOGDU�KDU�MDJ�I|UV|NW�nWHUJH�GH�V\QSXQNWHU�VRP�IUDPNRP�L�LQWHUYMXHUQD�RFK�I|UWHWW�UHVRQHPDQJ�NULQJ�GHP��0LQ�DPELWLRQ�KDU�YDULW�DWW�EHVNULYD�GH�ROLND�DVSHNWHUQD�Sn�HWW�VlWW
�� %M|UNPDQ�lU�YHUNVDP�YLG�8SSVDOD�XQLYHUVLWHW�RFK�KDU�lYHQ�KDIW�XSSGUDJ�YLG�0lODUGDOHQV�K|JVNROD��)|UXWRPXQGHUYLVQLQJVYHUNVDPKHW� KDU� %M|UNPDQ� lYHQ� GHOWDJLW� L� XWYHFNOLQJHQ� DY� GHW� VHQ� K|VWHQ� ����� Q\VWDUWDGH� FLYLO�LQJHQM|UVSURJUDPPHW�6\VWHP�L�7HNQLN�RFK�6DPKlOOH���KXPDQLVWLQJHQM|UVSURJUDPPHW���L�8SSVDOD�
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VRP� W\GOLJJ|U� LQWHUDNWLRQHQ� PHOODQ� VWXGHQWHU� RFK� OlUDUH�� 'H� PHVW� FHQWUDOD� DVSHNWHUQD� DYLQQHKnOOHW�L�LQWHUYMXHUQD�EHVNULYV�QHGDQ�
¾ 8WELOGQLQJVEDNJUXQG�RFK�I|UKnOODQGH�WLOO�PDWHPDWLNlPQHW
8WELOGQLQJVEDNJUXQGHQ�KRV�GH�LQWHUYMXDGH�VWXGHQWHUQD�YDULHUDGH�VWRUW��'HW�JLFN�GRFN�LQWH�DWWXUVNLOMD� QnJUD� GLUHNWD� VDPEDQG� PHOODQ� GHQ� IRUPHOOD� XWELOGQLQJVEDNJUXQGHQ� RFK� HYHQWXHOODVYnULJKHWHU� PHG� SURJUDPPHULQJVNXUVHQ�� LQWH� HQV� YDG� EHWUlIIDU� PDWHPDWLNNXQVNDSHUQD�� 'HWYHUNDGH�VQDUDUH�VRP�DWW�DOOD�KDGH�OLND�VWRUD�VYnULJKHWHU�RDYVHWW�KXU�P\FNHW�PDWHPDWLN�GH�KDGHOlVW�
¾ ,QQHE|UGHU�DY�SURJUDPPHULQJVNXQVNDS���XU�VWXGHQW��UHVSHNWLYH�OlUDUSHUVSHNWLY�
+XU� LQQHE|UGHQ� DY� SURJUDPPHULQJVNXQVNDS� GHILQLHUDV� KDU� HWW� W\GOLJW� VDPEDQG� PHG� KXUVWXGHQWHQV� HUIDUHQKHWHU� DY� SURJUDPPHULQJ� HOOHU� OLNDUWDGH� YHUNVDPKHWHU� VHU� XW��'HW� lU� RFNVnVNLOOQDG� Sn� KXU� VWXGHQWHU� RFK� OlUDUH� EHVNULYHU� SURJUDPPHULQJ� VRP� DNWLYLWHW�� 'HW� lU� In� DYVWXGHQWHUQD�VRP�IUDPKnOOHU�SURJUDPPHUDQGHWV�SUREOHPO|VDQGH�NDUDNWlU��PHGDQ�Vn�JRWW� VRPDOOD� OlUDUH� J|U� GHW�� 0nQJD� DY� GH� LQWHUYMXDGH� VWXGHQWHUQD� XWWDODGH� DWW� GH� KDGH� K|JDI|UYlQWQLQJDU� LQI|U� XWELOGQLQJHQ�� %HW\GHOVHQ� DY� DWW� OlUD� VLJ� SURJUDPPHUD� YDULHUDU� GlUHPRWOLNVRP� XSSIDWWQLQJDU� RP� KXU�P\FNHW� HOOHU� YDG�PDQ� E|U� KD� OlUW� VLJ��1nJUD� XWWDODGH�P\FNHWK|JD� I|UYlQWQLQJDU�� PHGDQ� DQGUD� LQWH� WLOOVNUHY� SURJUDPPHULQJVNXUVHQ� VW|UUH� EHW\GHOVH� lQDQGUD� NXUVHU�� 'HQ� VW|UVWD� VNLOOQDGHQ� PlUNV� PHOODQ� GH� EnGD� SURJUDPPHQ�� ,7�VWXGHQWHUQDYLVDGH� JHQHUHOOW� VHWW� HQ� VW|UUH� RUR� lQ�07�VWXGHQWHUQD� I|U� DWW� LQWH� KD� OlUW� VLJ� �WLOOUlFNOLJW��2UVDNHUQD� WLOO� GHWWD� nWHUILQQV� VDQQROLNW� L� Sn� YLOND� VlWW� SURJUDPPHULQJVNXUVHQV� EHW\GHOVHEHWRQDWV� DY� UHVSHNWLYH� NXUVOHGQLQJ�� 9LG� ,7�SURJUDPPHW� XQGHUVWU|NV� GHQ� LQOHGDQGHSURJUDPPHULQJVNXUVHQV� VWRUD�EHW\GHOVH� I|U� GHQ� IRUWVDWWD� XWELOGQLQJHQ��9LG�07�SURJUDPPHWIUDPK|OO�SURJUDPOHGQLQJHQ�DWW�NXQVNDSHUQD�L�SURJUDPPHULQJ��RFK�lYHQ�DQGUD�lPQHQ��PnVWHEHWUDNWDV�L�HWW�OlQJUH�SHUVSHNWLY�HIWHUVRP�OlURSURFHVVHQ�VHU�Vn�ROLND�XW�I|U�ROLND�LQGLYLGHU��'HNXUVDQVYDULJD� I|U� 07�SURJUDPPHWV� SURJUDPPHULQJVNXUV� I|UV|NWH� ELGUD� WLOO� GHWWD� V\QVlWWJHQRP�DWW�O\IWD�IUDP�DWW�DYVLNWHQ�PHG�SURJUDPPHULQJVSURMHNWHQ�YDU�DWW�VWXGHQWHQ�HUQD��VNXOOHNXQQD�XWJn�IUnQ�VLQ�HJHQ�QLYn�
¾ 6YnULJKHWHU� �VnYlO� VRP� �PLQGUH�� VYnULJKHWHU�� L� I|UYlUYDQGHW� DY� SURJUDPPHULQJV�NXQVNDS�RFK�I|UV|N�DWW�I|UNODUD�GHVVD�
'H�VYnULJKHWHU�VRP�DUWLNXOHUDGHV�L�LQWHUYMXHUQD�KDQGODGH�RP�DOOW�IUnQ�SUREOHP�PHG�DWW�I|UVWnVMlOYD�XSSJLIWHQ��ODERUDWLRQHUQD��WLOO�DWW�|YHUVlWWD�WHRUL�WLOO�SUDNWLN�RFK�LQWH�PLQVW�RP�EULVWDQGHKHOKHWVI|UVWnHOVH��0nQJD�XWWU\FNWH�VYnULJKHWHU�PHG�DWW�XSSWlFND�P|QVWUHQ�L�SURJUDPPHUDQGHW�W�H[�YDG�JlOOHU�DWW�I|UVWn�KXU�PDQ��E|UMDU��RFK�YDUI|U�PDQ�J|U�Sn�GHW�HQD�HOOHU�DQGUD�VlWWHW��9LGGHQ�XSSI|OMDQGH�LQWHUYMXQ�YDU�GHW�IOHU�VWXGHQWHU�VRP�IRUPXOHUDGH�PHU�VSHFLILND�SUREOHP��W�H[PHG�DWW� DQYlQGD�$3,�HW��'lUHPRW� W\FNWHV�GH� IOHVWD� KD� InWW�JUHSS�RP�JUXQGOlJJDQGH� V\QWD[�3nIDOODQGH�PnQJD�XWWDODGH�DWW�GH�IRUWIDUDQGH�NlQGH�VWRU�RVlNHUKHW�LQI|U�SURJUDPPHULQJHQ�RFKIOHUD�JDY�XWWU\FN� I|U� IDUKnJRU�RP�DWW�GH� LQWH� VNXOOH�NODUD�DY� DWW� OlUD� VLJ�SURJUDPPHUD� XQGHUXWELOGQLQJHQ�
'H� VYnULJKHWHU� VRP�XWWDODGHV� DY� VWXGHQWHUQD� EHNUlIWDGHV� L� GH� IOHVWD� IDOO� DY� OlUDUQD�� /lUDUQDLQVWlPGH�RFNVn�L�GHQ�NULWLN�PRW�EULVWDQGH�LQWURGXNWLRQ�VRP�VWXGHQWHUQD�IUDPI|UGH��)UDPI|UDOOWLQVnJ�PDQ� EHW\GHOVHQ� DY� DWW� LQWURGXNWLRQHQ� LQWH� JMRUGHV� PHG� I|U� VWRUD� VWHJ� RFK� DWW� PnQJDWLOOIlOOHQ� WLOO� |YQLQJ�JDYV��2UVDNHUQD� WLOO� DWW� GH� DPELWLRQHU� VRP� IXQQLWV� NULQJ� LQWURGXNWLRQHQLQWH� LQIULDWV� VnJ� PDQ� L� GH� IOHVWD� IDOO� VRP� RUJDQLVDWRULVND�� %ULVWDQGH� SHGDJRJLVN� HUIDUHQKHW
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SnWDODGHV� VRP�P|MOLJ� RUVDN� DY� HQ� GHO� VWXGHQWHU�� YLONHW� OlUDUQD� GHOYLV� EHNUlIWDGH� JHQRP� DWWHIWHUO\VD�ElWWUH�SHGDJRJLVN�XSSEDFNQLQJ�
¾ 2OLND�I|UKnOOQLQJVVlWW�L�I|UYlUYDQGHW�DY�SURJUDPPHULQJVNXQVNDS�
,7�VWXGHQWHUQD�YHUNDU� LQWH�KHOW� I|UYnQDQGH� LQKlPWD�PHU� LQIRUPDWLRQ�IUnQ� VNULIWOLJD�NlOORU�lQ07�VWXGHQWHUQD�� ,7�VWXGHQWHUQD� DUEHWDGH� RFNVn� PHU� Sn� HJHQ� KDQG�� PHQ� PHU� S� J� D� DWWRPVWlQGLJKHWHUQD� WYLQJDGH� GHP� WLOO� GHW� lQ� I|U� DWW� GH� HJHQWOLJHQ� |QVNDGH� GHW��0nQJD� VnYlOVWXGHQWHU� VRP� OlUDUH� XSSOHYGH� VNLOOQDGHU� L� KXU� NYLQQRU� UHVSHNWLYH� PlQ� WRJ� WLOO� VLJXQGHUYLVQLQJHQ��.YLQQRUQD�DQVnJV�EnGH�DY�VLJ� VMlOYD�RFK�DY�PlQQHQ�KD� VW|UUH�EHKRY�DY� DWWI|UVWn�KHOKHWHQ��'H�W\FNWHV�RFNVn�YDUD�PHU�IUnJYLVD�lQ�VLQD�PDQOLJD�VWXGLHNDPUDWHU��6DPWLGLJWNRQVWDWHUDGH� IOHUD� DY� OlUDUQD� DWW� GH� XSSIDWWDGH� DWW� IOHU� NYLQQRU� lQ� PlQ� JDY� XSSSURJUDPPHULQJHQ�
¾ 7LGLJDUH�HUIDUHQKHWHU�DY�GDWRUHU�RFK�SU RJUDPPHULQJ�
9DULDWLRQHQ� YDU� VWRU� YDG� EHWUlIIDU� WLGLJDUH� HUIDUHQKHWHU�� 0LQVWD� JHPHQVDPPD� QlPQDUHQXWJMRUGHV�DY�HUIDUHQKHW�DY� DWW� DUEHWD� L�:LQGRZVPLOM|�RFK�PHG�RUGEHKDQGOLQJ�� VNLFND� H�SRVWRFK�VXUID�Sn� ,QWHUQHW��%ODQG�GH�PDQOLJD�VWXGHQWHUQD�RFK� OlUDUQD� IDQQV�HQ� UHODWLYW�VWRU�JUXSSYDUV� GDWRUHUIDUHQKHW� SUlJODGHV� DY� �OHNIXOOKHW��� 0nQJD� KDGH� HUIDUHQKHWHU� DY� GDWRUVSHO� EnGHKHPPD� YLG� GHQ� HJQD� GDWRUQ� RFK� L� QlWYHUNVPLOM|�� 'HW� YDU� RFNVn� EHW\GOLJW� IOHU� PDQOLJD� lQNYLQQOLJD�VWXGHQWHU�VRP�KDGH�WLGLJDUH�HUIDUHQKHW�DY�SURJUDPPHULQJ��'HVVD�HUIDUHQKHWHU�W\FNVGRFN�LQWH�DOOWLG�YDULW�WLOO�KMlOS�I|U�I|UYlUYDQGHW�DY�GH�Q\D�NXQVNDSHUQD��,�DYVQLWW�����I|U�MDJ�HQI|UGMXSDG� GLVNXVVLRQ� RP� WLGLJDUH� HUIDUHQKHWHUV� EHW\GHOVHU� I|U� VWXGHQWHUQD� YLG� GH� ROLNDSURJUDPPHQ�XQGHU�UXEULNHQ�6NDSDQGHW�DY�NROOHNWLY�NXQVNDS �
¾ %HG|PQLQJVSURFHVVHQ�
([DPLQDWLRQVIRUPHUQD� YLG� GH� WYn� SURJUDPPHQ� YDU� DY� WYn� ROLND� VODJ�� 7HQWDPHQ� RFKJHQRPI|UGD� ODERUDWLRQHU� XWJMRUGH� EHG|PQLQJVXQGHUODJ� I|U� ,7�VWXGHQWHUQD�� )|U� 07�VWXGHQWHUQD� XWJMRUGH� HWW� JHQRPI|UW� SURMHNW� PHG� WLOOK|UDQGH� NRGJHQRPJnQJ� H[DPLQDWLRQ�0HQLQJDUQD�NULQJ�DWW�DQYlQGD�WHQWDPHQ�VRP�H[DPLQDWLRQ�JLFN�EUHWW�LVlU��(Q�GHO�KDGH�VYnUW�DWWVH�DQGUD�DOWHUQDWLY�PHGDQ�DQGUD�VnJ�GHW�VRP�HQ�KRSSO|V�IRUP�I|U�NXQVNDSVXWYlUGHULQJ��07�VWXGHQWHUQD�YDU�|YHUODJ�SRVLWLYD�WLOO�DWW�DUEHWD�PHG�SURMHNW�RFK�DQVnJ�RFNVn�DWW�VMlOYD�SULQFLSHQPHG�DWW�SUHVHQWHUD�GHVVD� L�HQ�NRGJHQRPJnQJ�YDU�EUD��'HQ�NULWLN�VRP�XWWDODGHV�U|UGH�VQDUDVWGHWDOMHU�NULQJ�XWI|UDQGHW�
)UnQ� OlUDUKnOO� XWWU\FNWHV� IUDPI|UDOOW� VYnULJKHWHU� PHG� DWW� EHG|PD� VWXGHQWHUQD� QlUI|UNXQVNDSHUQD�YDU�Vn�ROLND��PHQ�RFNVn�PHG�WDQNH�Sn�DWW�ROLND�VWXGHQWHU�EHK|YHU�ROLND� OnQJWLG� I|U� DWW� OlUD� VLJ�� 1nJRW� VRP� IOHUD� DY� OlUDUQD� PHQDGH� DWW� LQWH� QXYDUDQGH� XSSOlJJQLQJ� DYXWELOGQLQJDU�WDU�QnJRQ�VW|UUH�KlQV\Q�WLOO�
¾ /lUDUUROOHQ�RFK�ROLND�SHGDJRJLVND�I|UKnOOQLQJVVlWW�
/lUDUQD�YLG�07�SURJUDPPHW� LQQHKDGH�KHOD�NXUVDQVYDUHW� I|U� SURJUDPPHULQJVNXUVHQ��'HWWDLQQHEDU� HWW� VWRUW� DUEHWH�� PHQ� PHGI|UGH� RFNVn� WLOOIUHGVVWlOOHOVH� HQOLJW� GHP� VMlOYD�� 'H� KDUXSSVNDWWDW� DWW� In� KD� IULD� KlQGHU� L� DUEHWHW� RFK� XSSOHYW� HWW� VWRUW� I|UWURHQGH� IUnQSURJUDPDQVYDULJH�� 'HWWD� I|UWURHQGH� KDU� EHW\GOLJW� XQGHUOlWWDW� SU|YDQGHW� DY� Q\D� LGpHU� LSURJUDPPHULQJVNXUVHQ�� 6DQQROLNW� KDU� RFNVn� SURJUDPOHGQLQJHQV� V\Q� Sn� OlUDQGHW� VRP� HQOnQJVLNWLJ� SURFHVV� SnYHUNDW� GH� DQVYDULJD� I|U� SURJUDPPHULQJVNXUVHQ�� 'H� KDU� GHVVXWRP� KHOD
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WLGHQ� KDIW� NODUW� I|U� VLJ� DWW� GH� VND� DQVYDUD� lYHQ� I|U� 07�SURJUDPPHWV� XSSI|OMDQGHSURJUDPPHULQJVNXUV�RFK�DWW�GH�GlULJHQRP�InU�P|MOLJKHW�DWW� I|OMD�XSS�UHVXOWDWHQ�DY�GHQ�HJQDXQGHUYLVQLQJHQ�
9LG� ,7�SURJUDPPHW KDU� HQ� OlUDUH� KDIW� DQVYDU� I|U� I|UHOlVQLQJDU�� gYULJD� KDU� YDULWODEEKDQGOHGDUH� PHG� DQVYDU� I|U� ODERUDWLRQHUQDV� XWIRUPQLQJ� RFK� UlWWQLQJ�� 'H� XWWDODGH� VWRUIUXVWUDWLRQ�|YHU�DWW�NXUVDQVYDULJ�LQWH�YDU�GLUHNW�LQEODQGDG�L�SURJUDPPHULQJVNXUVHQ�XWDQ�HQEDUWVWRG�VRP�IRUPHOOW�DQVYDULJ��'H�PHQDGH�DWW�XSSOlJJQLQJHQ�Sn�NXUVHQ�KDGH�NXQQDW�EOL�EHW\GOLJWElWWUH�RP�GHW�IXQQLWV�QnJRQ�PHG�HWW�KHOKHWVDQVYDU�I|U�NXUVHQV�XWIRUPQLQJ��$YVDNQDGHQ�DY�HQSHGDJRJLVN� OLQMH� XWWU\FNWHV� VRP� SUREOHPDWLVN�� %ULVWHQ� Sn� SHGDJRJLVND� GLVNXVVLRQHU� YLGXWIRUPQLQJHQ� DY� SURJUDPPHULQJVNXUVHU� RFNVn� YLG� DQGUD� K|JVNRORU�� EHNUlIWDGHV� DY� HQXWRPVWnHQGH�OlUDUH�PHG�PnQJnULJ�HUIDUHQKHW�DY�XQGHUYLVQLQJ�L�SURJUDPPHULQJ�
*HPHQVDPW�I|U�GH�LQWHUYMXDGH�OlUDUQD�YDU�DWW�IOHUD�DY�GHP�XWWDODGH�I|UGHODUQD�PHG�DWW�NXQQDEROOD�LGpHU�PHG�YDUDQGUD��'H�IOHVWD�HIWHUO\VWH�RFNVn�QnJRQ�IRUP�DY�PHQWRUVNDS�L�OlUDUUROOHQ�
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���$QDO\V
$UEHWHW�PHG�SURMHNWHW�KDU�LQQHEXULW�HQ�VWlQGLJ�GLDORJ�PHOODQ�GH�IlOWVWXGLHU�MDJ�JHQRPI|UW�RFKGHQ�OLWWHUDWXU�MDJ�OlVW��9DOHW�DY�OLWWHUDWXU�YDU�GRFN�LQWH�JLYHW�Sn�I|UKDQG��0nQJD�JnQJHU�KDU�GHIUnJRU� VRP� IlOWDUEHWHW� JHQHUHUDW� VW\UW�PLWW� V|NDQGH� HIWHU� WH[WHU� VRP� NXQGH� WlQNDV� JH� QnJRQIRUP�DY�VYDU��'H�I|OMDQGH�DYVQLWWHQ�lU�HWW�I|UV|N�DWW�nWHUVSHJOD�GHQQD�IRUWJnHQGH�GLDORJ�
����6\QHQ�Sn�NXQVNDS
)UnJRU�RFK�IXQGHULQJDU�NULQJ�NXQVNDSVEHJUHSSHW�KDU�XWJMRUW�YLNWLJD� I|UXWVlWWQLQJDU� I|U�GHWWDDUEHWH��5HGDQ�YLG�YDOHW�DY�lPQH�EURWWDGHV�MDJ�PHG�VS|UVPnO�DY�HSLVWHPRORJLVN�NDUDNWlU��'HWKDU�GlUI|U�YDULW�YlVHQWOLJW�DWW�I|UV|ND�DUWLNXOHUD�EnGH�PLQD�HJQD�XWJnQJVSXQNWHU�RFK�GH�ROLNDI|UHVWlOOQLQJDU� RFK� I|UKnOOQLQJVVlWW� NULQJ� VNDSDQGHW� DY� NXQVNDS� VRP� MDJ� XSSIDWWDW� EODQGVWXGHQWHU�UHVSHNWLYH�OlUDUH�VnYlO�VRP�L�GHQ�RPJLYDQGH�XWELOGQLQJVPLOM|Q�
.XQVNDSVSURFHVVHU
(WW�YLNWLJW�DYVWDPS�I|U�PLWW�DUEHWH�ILFN�MDJ�JHQRP�7KH�1HZ�3URGXFWLRQ�RI�.QRZOHGJH���7KH'\QDPLFV� RI� 6FLHQFH� DQG� 5HVHDUFK� LQ� &RQWHPSRUDU\� 6RFLHWLHV�� 0LFKDHO� *LEERQV� P� IOGLVNXWHUDU�GlU�NULQJ�GHQ�XWYHFNOLQJ�VRP�LQQHElU�DWW�VNDSDQGHW�DY�NXQVNDS�VNHU�L�HQ�YlUOG�GlUYHWHQVNDS��WHNQLN�RFK�QlULQJVOLY�I|UV�DOOW�QlUPDUH�YDUDQGUD��)|UIDWWDUQD�PHQDU�DWW�I|U�DWW�I|UVWnGHQQD� SURFHVV� PnVWH� PDQ� |SSQD� GHQ� �VYDUWD� OnGD�� LQRP� YLONHQ� NXQVNDS� LQRP� GHYHWHQVNDSOLJD�RFK�WHNQRORJLVND�RPUnGHQD�VNDSDV��'HW�JlOOHU�DWW�V\QOLJJ|UD�GHQ�EODQGQLQJ�DYNRGLILHUDG��YLONHW�MDJ�WRONDU�VRP��PlWEDU���RFK�W\VW�NXQVNDS�VRP�NlQQHWHFNQDU�DOOD�IRUPHU�DYYHWDQGH�� ,QWH�PLQVW�lU�GHWWD�YLNWLJW�I|U� DWW�NXQQD�JHQRPI|UD�QnJRQ� IRUP�DY�NYDOLWHWVNRQWUROOLQRP�GHW�XWELOGQLQJVV\VWHP�VRP�XWJHU� VLJ� I|U� DWW� VW|GMD� OLYVOnQJW� OlUDQGH��1nJRW� VRP�RFNVnLQQHElU�DWW�VDPPDQVlWWQLQJHQ�DY�VWXGHQWHU�EOLU�DOOWPHU�GLIIHUHQWLHUDG��VnYlO�nOGHUVPlVVLJW�VRPEDNJUXQGVPlVVLJW��.XQVNDSHQV�NDUDNWlU� L�HQ�YlUOG�GlU� OlUDQGH�XWJ|U�HQ�NRQWLQXHUOLJ�SURFHVVEOLU� PHG� Q|GYlQGLJKHW�PHU� SURYLVRULVN� lQ� WLGLJDUH�� 'HWWD� XQGHUVW|GV� DY� GHQ� DFFHOHUHUDQGHEHWRQLQJHQ�Sn�IRUVNQLQJ��YLONHQ���HQOLJW�I|UIDWWDUQD���SDUDGR[DOW�QRJ�ULVNHUDU�DWW�XQGHUPLQHUDJUXQGXWELOGQLQJDUQD�
8WELOGQLQJDUQD�YLG�%7+�NlQQHWHFNQDV�L�K|J�JUDG�DY�I|UlQGHUOLJKHW��*HQRP�DWW�K|JVNRODQ�KDUDPELWLRQHQ�DWW�SURILOHUD�VLJ�LQRP�,7��HWW�RPUnGH�YDUV�EHW\GHOVHU�RFK�LQQHKnOO�lU�XQGHU�VWlQGLJRPYDQGOLQJ��XWVlWWHU�GHQ�VLJ�I|U�VWRUD�NUDY�Sn�DWW��KlQJD�PHG���)RUVNQLQJHQ�lU�GlUI|U�RHUK|UWEHW\GHOVHIXOO��)UnJDQ�lU�EDUD�YDG�GHWWD�LQQHElU�I|U�JUXQGXWELOGQLQJDUQD�RFK�IUDPI|UDOOW�I|U�GHQLQOHGDQGH� IDVHQ� DY�GHVVD��)LQQV� GHW� WHQGHQVHU� DWW� NXUVHUQD� � Sn�$�RFK�%�QLYn� EHWUDNWDV� VRP�HQNODUH�� RFK� GlUI|U� |YHUOnWV� nW� GH� OlUDUH� VRP� KDU� PLQVW� SHGDJRJLVN� RFK� lPQHVPlVVLJHUIDUHQKHW"�)LQQV�GHW�GlUWLOO�WHQGHQVHU�DWW�GH�HQJDJHUDGH�OlUDUQD�OlPQDV�XWDQ�XSSEDFNQLQJ�DYVLQD�PHU�HUIDUQD�NROOHJRU"�9DG�LQQHElU�GHW�L�VnIDOO�I|U�VWXGHQWHUQDV�GHO"��,�YLONHQ�XWVWUlFNQLQJJHU� VNRODQ� VWXGHQWHUQD� YHUNW\J� DWW� |SSQD� �GHQ� VYDUWD� OnGDQ�"� � ,� GHW� HPSLULVND� PDWHULDOHWXSSIDWWDU�MDJ�DOOWI|U�PnQJD�VLJQDOHU�VRP�W\GHU�Sn�DWW�GHW�lU�Q|GYlQGLJW�DWW�VWlOOD�GHVVD�IUnJRU�1lU�DOOWIOHU�XWWDODU�DWW�GH�LQWH�W\FNHU�VLJ�KD�InWW�HQ�EUD�JUXQG�DWW�XWJn�IUnQ��XWDQ�WYlUWRP�NlQQHUVWRU�RVlNHUKHW�LQI|U�GHQ�IRUWVDWWD�XWELOGQLQJHQ��ILQQV�GHW�DOO�DQOHGQLQJ�DWW�EOL�XSSPlUNVDP�



$WW�KLWWD�LQJnQJDU�L�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS0DULD�$OVEMHU��,7���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��

6NDSDQGHW� DY� NXQVNDS� I|UYDQGODV�� HQOLJW� YDG� *LEERQV� P� IO� ������� KlYGDU�� L� DOOW� VW|UUHRPIDWWQLQJ�WLOO�HQ�VRFLDOW�GLVWULEXHUDG�SURFHVV��'HW�LQQHElU�EO�D�DWW�YDUNHQ�XWELOGQLQJVV\VWHPHWL� VLJ� HOOHU� GH� ROLND� GLVFLSOLQHUQD� LQRP� GHW� NDQ� ELEHKnOOD� VLQ� VWDWXV� VRP� DXWRQRPDYHUNVDPKHWHU��7YlUWRP�EOLU� GHW� DOOW� YLNWLJDUH� DWW� LQWHUDJHUD�PHG�ROLND�SDUWHU�PHG�|PVHVLGLJUHVSHNW��%7+�XWJ|U�KlU�HWW�W\GOLJW�H[HPSHO�JHQRP�VLQ�PHGYHWQD�VWUlYDQ�DWW�VNDSD�IRUPHU�I|U�DWW�DNWLYW�GHOWD�L�XWYHFNOLQJHQ�DY�UHJLRQHQV�QlULQJVOLY�RFK�VDPKlOOH� ����LQQHIDWWDQGH�EO�D�GHQRIIHQWOLJD� YHUNVDPKHWHQ�� 'HVVD� VDPDUEHWHQ� lU� YLNWLJD� I|U� DWW� JH� VWXGHQWHUQD� YHUNOLJKHWV�EDVHUDG�WUlQLQJ��PHQ�RFNVn�I|U�DWW�EHIlVWD�%7+�V�EHW\GHOVH�I|U�GHQ�UHJLRQDOD�XWYHFNOLQJHQ�
6DPWLGLJW�DQDU�MDJ�nWPLQVWRQH�WYn�IDURU�L�GHQ�RYDQ�EHVNULYQD�SURFHVVHQ��'HQ�HQD�XWJ|UV�DY�DWWYLVVD�XWELOGQLQJDU�JHV�KHOW�DQGUD�P|MOLJKHWHU�lQ�DQGUD�DWW�GHOWD�L�GHQQD�SURFHVV����+XU�VND�W�H[,7�SURJUDPPHW��VRP�lU�HQ�GHOYLV�GLVWDQVEDVHUDG�XWELOGQLQJ��DJHUD�I|U�DWW�LQWH�KDPQD�YLG�VLGDQDY�L�GHQQD�XWYHFNOLQJ"�'HQ�DQGUD� IDUDQ�XWJ|UV�DY�H[WHUQD� LQWUHVVHQWHUV�NUDY�Sn� UHVXOWDW��2PNUDYHQ�Sn�DWW�VWXGHQWHUQDV�SURMHNWDUEHWHQ�VND�UHVXOWHUD�L�I|U�QlULQJVOLYHW�DQYlQGEDUD�SURGXNWHUVWlOOV�DOOWI|U�K|JD��YLOND�NRQVHNYHQVHU�InU�GHW�I|U� OlUDQGHW"�)LQQV�GHW� LQWH�HQ�ULVN�DWW�GH�VRPUHGDQ� §NDQ§�� OlU� VLJ� PHU�� PHGDQ� GH� VRP� §LQWH� NDQ§� InU� IRUWVlWWD� OHYD� PHG� VLQ� RNXQVNDS"0|MOLJKHWHQ� DWW� OlUD� VLJ� L� VLQ� HJHQ� WDNW� JHV� NDQVNH� LQJHW� XWU\PPH� RP� NUDYHQ� Sn�� I|UQlULQJVOLYHW�� DQYlQGEDUD� UHVXOWDW� VWlOOV� DOOWI|U� K|JD�� 'H� VRP� LQWH� O\FNDGHV� In� NOlP� SnSURJUDPPHULQJHQ�L�GH�I|UVWD�NXUVHUQD�NDQVNH�DOGULJ�InU�FKDQVHQ�DWW�WUlQD�XSS�VLQD�NXQVNDSHU�HIWHUVRP�NUDYHQ�Sn�UHVXOWDW�PHGI|U�DWW�GHW�L�SUDNWLNHQ�LQWH�ILQQV�WLG�WLOO�GHW�
7YlUYHWHQVNDSOLJD�DQVDWVHU��
8QGHU�DUEHWHWV� JnQJ� KDU� MDJ� IXQQLW�GHW� DOOWPHU�EHIRJDW� DWW� DQYlQGD�NRQYH[D� JODV|JRQ� L�PLWWV|NDQGH�HIWHU�PDWHULDO��)|U� DWW� I|UVWn�YDULDWLRQHQ�DY� VYnULJKHWHU� VRP�XWWDODGHV� L� LQWHUYMXHUQDPnVWH�MDJ�EHKnOOD�HWW�EUHWW�SHUVSHNWLY��(WW�XWHVOXWDQGH�DY�HQ�HOOHU�IOHUD�DVSHNWHU�KDGH�LQQHEXULWDWW�MDJ�WDSSDW�QnJRW�L�GHQ�PHQLQJVVNDSDQGH�SURFHVVHQ�

�7KH�QDUURZHU�WKH�IRFXV��WKH�PRUH�LQIRUPDWLRQ�LV�KLGGHQ�IURP�YLHZ���$WW� VNDSD� PHQLQJ� lU� HQ� SURFHVV�� LQWH� HWW� VOXWPnO�� (WW� VnGDQW� I|UKnOOQLQJVVlWW� VNDSDUI|UXWVlWWQLQJDU� I|U� HQ� WYlUYHWHQVNDSOLJ� DQVDWV�� ,� 7KH� 1HZ� 3URGXFWLRQ� RI� .QRZOHGJHXSSPlUNVDPPDV� � WUDQVGLVFLSOLQDULWHW� �HOOHU� WUDQVYHWHQVNDS�� VRP� HWW�P|MOLJW� I|UKnOOQLQJVVlWW�)|UIDWWDUQD�I|UNODUDU�EHJUHSSHW�WUDQVGLVFLSOLQDULWHW�JHQRP�DWW�EHVNULYD�YDG�VRP�NDUDNWHULVHUDUGHW��'H�FHQWUDOD�GUDJHQ� L�GHUDV�EHVNULYQLQJ�XWJ|UV�DY�DWW�KlQV\Q�WDV� WLOO� VDPPDQKDQJHW�HOOHUVDPPDQKDQJHQ� L� YLOND� NXQVNDSHQ� SURGXFHUDV�� DWW� GHW� U|U� VLJ� RP� HQ� G\QDPLVN� SURFHVV� GlUIUnJRU�RFK�VYDU�JHQHUHUDV� L� HWW� VSLUDOOLNQDQGH� I|UKnOODQGH�RFK�DWW�Q\D�PHWRGHU�RFK�SUDNWLNHUXWYHFNODV��'HQQD�IUDPVWlOOQLQJ�JDY�PLJ�VW|G�I|U�PLQ�XSSIDWWQLQJ��1lU�GHW�JlOOHU�DWW�V|ND�VYDUSn�IUnJRU�NULQJ�I|UYlUYDQGHW�RFK�I|UPHGODQGHW�DY�SURJUDPPHULQJVNXQVNDS��lU�HWW�UHVRQHPDQJNULQJ�GH�HSLVWHPRORJLVND�XWJnQJVSXQNWHUQD�HQ�IUDPNRPOLJ�YlJ��)|U�DWW�In�KMlOS�DWW�KLWWD�GHVVDXWJnQJVSXQNWHU� KDU� MDJ� V|NW� ELVWnQG� L� GHQ� EUHGD� IRUVNQLQJVIORUD� VRP� JHQXVIRUVNQLQJHQUHSUHVHQWHUDU�
�� %7+�V�SUHVHQWDWLRQVVLGD�1lULQJVOLY�RFK�VDPKlOOH���KWWS���ZZZ�KN�U�VH�QDULQJVOLY� �QHUODGGDG������������ 7YlUYHWHQVNDS� lU� HJHQWOLJHQ� HWW� DY� WUH� EHJUHSS� I|U� DWW� EHVNULYD� ROLND� VlWW� DWW� VNDSD� VDPDUEHWH�PHOODQ�GLVFL�SOLQHU��'H�WYn�DQGUD�lU�PXOWLYHWHQVNDS�UHVSHNWLYH�WUDQVYHWHQVNDS��6NLOOQDGHUQD�L�EHW\GHOVH�DY�GH�ROLND�EHJUHSSHQGLVNXWHUDV�L�/HQD�7URMHUV�PDQXVNULSW�IUnQ�I|UHGUDJHW�*HQGHU�5HVHDUFK���DQ�LQWHUGLVFLSOLQDU\�FKDOOHQJH��� .DVFKDN��V����

http://www.hk-r.se/naringsliv/
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*HQXVIRUVNQLQJ�LQRP�GHW�WHNQRYHWHQVNDSOLJD�RPUnGHW
*HQXVIRUVNQLQJ� L� 6YHULJH� RFK� LQWHUQDWLRQHOOW� GRPLQHUDV� DY� WYn�� GHOYLV� |YHUODSSDQGH�LQULNWQLQJDU�� 'HQ� HQD� LQULNWQLQJHQ� NRQFHQWUHUDU� VLJ� Sn� VWXGLHU� NULQJ� N|Q� UHVSHNWLYH� JHQXV�N|QV�� RFK� PDNWUHODWLRQHU�� ,QRP� GHQ� DQGUD� LQULNWQLQJHQ� lU� GHW� GH� YHWHQVNDSOLJD� NXQVNDSV�SURFHVVHUQD� VRP� VWXGHUDV�� )UnJRU� NULQJ� EO� D� � WHRUL�� RFK�PHWRGLQQHKnOO� SUREOHPDWLVHUDV� L� HWWI|UV|N� DWW� NODUOlJJD� KXU� RFK� Sn� YLOND� YLOONRU� NXQVNDS� VNDSDV� LQRP� ROLND� GLVFLSOLQHU�*HQXVIRUVNDUH� LQRP� GHW� WHNQLNYHWHQVNDSOLJD� IlOWHW� KDU� W� H[� DUEHWDW� PHG� DWW� I|UV|ND� EHO\VDYLOND� I|UHVWlOOQLQJDU� VRP� GRPLQHUDU� YHWHQVNDSVV\QHQ� LQRP� GH� QDWXUYHWHQVNDSOLJD� RFKWHNQLVND� IRUVNQLQJVRPUnGHQD��'H�KDU�EO� D� LGHQWLILHUDW� HWW� DQWDO� H[HPSHO�Sn�KXU�SRVLWLYLVPHQIRUWIDUDQGH� XWJ|U� HQ� RXWWDODG� KnOOQLQJ� LQRP� PnQJD� DY� GH� YHWHQVNDSOLJD� SUDNWLNHUQD���.ODVVLILFHULQJDU��VWDQGDUGLVHULQJDU�RFK�IRUPDOLVHULQJDU�XWJ|U�HQ�YLNWLJ�EDV�I|U�YHWHQVNDSDQGH�*HQXVIRUVNDUH�I|UV|NHU�XWYHFNOD�Q\D�VlWW�DWW�QlUPD�VLJ�NlUQDQ�L�NXQVNDSVSURGXNWLRQHQ�JHQRPDWW�LIUnJDVlWWD�KHOD�HOOHU�GHODU�DY�GHQQD�EDV���
(OLVDEHWK�*XOEUDQGVHQ� VNULYHU� L� VLQ� OLFHQWLDWVDYKDQGOLQJ��7KH�5HDOLW\� RI� RXU�)LFWLRQV��1RWHVWRZDUGV� DFFRXQWDELOLW\� LQ� �WHFKQR�VFLHQFH RP� Q|GYlQGLJKHWHQ� DY� DWW� VNDSD� Q\DXWJnQJVSXQNWHU� RFK� VDPPDQKDQJ� I|U� NXQVNDSVSURGXNWLRQ� LQRP� IRUVNDUVDPKlOOHW�� � +RQIRUPXOHUDU�P|MOLJD�I|UKnOOQLQJVVlWW� I|U�KXU� IRUVNDUH�XQGYLNHU�DWW�KDPQD� L� HQ�SRVLWLRQ�GlU�GHLQWDU�SHUVSHNWLYHW� � DY� HWW� �DOOYHWDQGH�RFK�QHXWUDOW� VXEMHNW��� VRP�SnVWnU� VLJ� nWHUJH�REMHNWLYDIDNWD��+RQ�PHQDU�DWW� IRUVNDUH�PnVWH�YnJD� LIUnJDVlWWD� EDVHQ� I|U� NXQVNDSVSURGXNWLRQHQ� LQRPGHW� HJQD� IRUVNQLQJVIlOWHW�JHQRP�DWW� VWlOOD� IUnJRU� NULQJ� YLOONRUHQ� I|U� NXQVNDSHQV� WLOOEOLYHOVH�(WW� YLNWLJW� VWHJ� L� GHQQD�SURFHVV� lU� DWW� I|UV|ND� V\QOLJJ|UD� YHPV�RFK� YLONHQ� YHUNOLJKHW� GHW� lUVRP�VNLOGUDV��(WW�DQQDW�DWW�I|UV|ND�LGHQWLILHUD�GH�NUDIWHU�VRP�GULYHU�IRUVNQLQJHQ���EnGH�KRV�HQVMlOY� RFK� KRV� XWRPVWnHQGH�� 'HW� *XOEUDQGVHQ� I|UHVSUnNDU� lU� GHILQLWLYW� LQWH� UHODWLYLVP� VRPIO\WHU� XW� L� HWW� RlQGOLJW� �n� HQD� VLGDQ�� n� DQGUD� VLGDQ���'HW� KRQ� UHNRPPHQGHUDU��PHG� VW|G� DYIUDPI|UDOOW�6DQGUD�+DUGLQJ��������lU�HUNlQQDQGHW�DY�HQ�VXEMHNWLY�KnOOQLQJ��$UJXPHQWHQ�lU�DWWGHQ�VRP�XQGHUV|NHU��IRUVNDU�NULQJ�QnJRW�DOOWLG�J|U�GHW�PHG�IlUJDGH�JODV|JRQ��'H�IUnJRU�VRPIRUVNDUHQ�VWlOOHU�RFK�GH�HYHQWXHOOD�VOXWVDWVHU�KRQ��KDQ�GUDU�KDU�DOOD�ILOWUHUDWV�JHQRP�GHQ�HJQDHUIDUHQKHWHQ��)RUVNQLQJHQ�EOLU�GlUPHG�SHU�GHILQLWLRQ�DOOWLG�VXEMHNWLY��'HWWD�VHV�GRFN�LQWH�VRPQnJRW� SUREOHP�� PHQ� GlUHPRW� VRP� QnJRW� PDQ� PnVWH� V\QOLJJ|UD� RFK� ILQQD� HWW� NRQVWUXNWLYWI|UKnOOQLQJVVlWW�WLOO��(WW�VnGDQW�I|UKnOOQLQJVVlWW�NDQ�YDUD�DWW�KHOD�WLGHQ�UHIOHNWHUD�|YHU�VLQ�HJHQUROO�L�GHW�PDQ�XQGHUV|NHU��DWW�YnJD�VH�VLJ�VMlOY�VRP�HQ�GHO�DY�SUREOHPHW��*HQRP�DWW�J|UD�VLJVMlOY�GHODNWLJ�L�SUREOHPHW�NDQ�PDQ�RFNVn�EOL�HQ�GHO�DY�O|VQLQJDUQD��LVWlOOHW�I|U�DWW�XWJn�IUnQ�DWWPDQ� lU� GHQ� VRP� VND� NRPPD� PHG� O|VQLQJDU� Sn� DQGUDV� SUREOHP�� 'RQQD� +DUDZD\� ������EHQlPQHU� GHWWD� I|UKnOOQLQJVVlWW� VRP� VLWXHUDG� NXQVNDS�� 7LOOlJJDV� E|U� DWW� GHQ� VLWXHUDGHNXQVNDSHQ� IRUPDV� JHPHQVDPW� DY� DOOD� GH� HQWLWHWHU� VRP� LQJnU� L� HWW� JLYHW� VDPPDQKDQJ�� 'HHQVNLOGD� VWXGHQWHU� UHVSHNWLYH� OlUDUH� VRP� MDJ� LQWHUYMXDW� KDU� DOOD� VLQ� VLWXHULQJ�� VLQDXWJnQJVSXQNWHU��OLNVRP�DQGUD�LQEODQGDGH�DNW|UHU��6LWXHULQJHQ�lU�KHOOHU�LQWH�QnJRQWLQJ�VWDWLVNWXWDQ�QnJRW� VRP�VWlQGLJW� IRUPDV�RFK� RPIRUPDV�� GlU�GHW� |YHUJULSDQGH� VDPPDQKDQJHW� KDU� HQVWRU� UROO� L� KXU� GHWWD� VNHU��'HW�+DUDZD\� IUDPKnOOHU� VRP� YlVHQWOLJW� lU� DWW� I|U� DWW� I|UVWn� GHVVD|YHUJULSDQGH�VDPPDQKDQJ�PnVWH�PDQ�IRUPXOHUD�VLQ�HJHQ�XWJnQJVSXQNW�

�7KH�RQO\�ZD\�WR�ILQG�D�ODUJHU�YLVLRQ�LV�WR�EH�VRPHZKHUH�LQ�SDUWLFXODU����
�� +DUGLQJ��+DUDZD\��*XOEUDQGVHQ�P�IO��� 0|UWEHUJ�&KULVWLQD��7HNQLNYHWHQVNDS�RFK�JHQXVIRUVNQLQJ�HOOHU�&UHDWLQJ�%HWWHU�:RUOGV�7KURXJK�,PDJLQDWLRQV�8WJ|U� ELODJD� �� L� 7URMHU� HW� DO��*HQXVIRUVNQLQJHQV UHOHYDQV �� VOXWUDSSRUW� IUnQ� LQWHJUHULQJVDUEHWH� L� nWWD� VYHQVNDIRUVNQLQJVUnG��� 3HUVSHNWLYHW�EHQlPQV�DY�IRUVNDUH�VRP�'RQQD�+DUDZD\�VRP��WKH�*RG�WULFN��HOOHU��WKH�YLHZ�IURP�QRZKHUH���� +DUDZD\��������V�����
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9LOND�lU�PLQD�JODV|JRQ"
+XU�W\GOLJJ|U�MDJ�Gn�PLQ�HJHQ�VLWXHULQJ�L�GHW�DUEHWH�VRP�KDU�UHVXOWHUDW�L�GHQQD�DQDO\V"�(Q�GHODY� GHQ� KDU� MDJ� UHGDQ� I|UNODUDW�� MDJ� lU� VMlOY� VWXGHQW�� LQVNULYHQ� YLG� LQVWLWXWLRQHQ� I|USURJUDPYDUXWHNQLN�RFK�GDWDYHWHQVNDS�RFK�MDJ�ElU�Sn�GHOYLV�QHJDWLYD�HUIDUHQKHWHU�YDG�JlOOHUDWW�OlUD�PLJ�SURJUDPPHUD�L�K|JVNROHPLOM|��-DJ�lU�GHVVXWRP�NYLQQD��VPnEDUQVI|UlOGHU��lOGUH�lQGHQ� JHQRPVQLWWOLJH� VWXGHQWHQ� RFK�PHG� HUIDUHQKHWHU� DY� \UNHVOLY� RFK� IOHUD� ROLND� VNROIRUPHU�LQRP� ROLND� GLVFLSOLQHU� PHG� PLJ� L� EDJDJHW�� 'HVVD� JDPOD� RFK� Q\D� HUIDUHQKHWHU� RFK� PLQXSSOHYHOVH�DY�GHP�ElU�MDJ�QDWXUOLJWYLV�PHG�PLJ�QlU�MDJ�I|UV|NHU�WROND�YHUNOLJKHWHQ���GH�XWJ|UPLQ�VLWXHULQJ��'HQQD�VLWXHULQJ�KDU�L�VLQ�WXU�DYJ|UDQGH�EHW\GHOVH�I|U�YLOND�VWlOOQLQJVWDJDQGHQMDJ�J|U�HOOHU�DYVWnU�IUnQ�DWW�J|UD��0LQD�GULYNUDIWHU�I|U�DWW�VlWWD�LJnQJ�GHWWD�H[DPHQVDUEHWH�XWJnUIUnQ� HWW� VWlOOQLQJVWDJDQGH�� -DJ� VHU� GHW� QlPOLJHQ� VRP� HWW� EHW\GDQGH� SUREOHP� DWW� GHW� ILQQVVWXGHQWHU�VRP�LQWH� WLOOlJQDU�VLJ� UHOHYDQWD�NXQVNDSHU�L�SURJUDPPHULQJ��WURWV�DWW�GH� OlJJHU�QHUVWRUD�DQVWUlQJQLQJDU�I|U�DWW�JHQRPI|UD�JUXQGNXUVHUQD��0HG�UHOHYDQWD�NXQVNDSHU�PHQDU�MDJ�DWWYL�VRP�VWXGHQWHU�LQWH�HQEDUW�VND�SDVVHUD�VRP�JRGNlQGD�YLG�EHW\JVVlWWQLQJHQ��9DU�RFK�HQ�VNDlYHQ� KD� WLOOlJQDW� VLJ� HQ� NlQVOD� DY� DWW� NXQQD� DQYlQGD� VLJ� DY� GHW� KRQ�KDQ� KDU� OlUW� VLJ�cWPLQVWRQH� E|U� DOOD� KD� InWW� I|UXWVlWWQLQJDU� DWW� E\JJD� YLGDUH� Sn� VLWW� OlUDQGH� LQRPXWELOGQLQJVV\VWHPHW� HOOHU� L� \UNHVOLYHW�� 2P� LQWH� HQV� GH� I|UXWVlWWQLQJDUQD� ILQQV�� RP� HWW� DQWDOVWXGHQWHU� XSSOHYHU� DWW� GH� VDNQDU� HQ� VWDELO� �JUXQG�� DWW� XWJn� IUnQ� �� Gn� lU� GHWWD� HWW� DOOYDUOLJWSUREOHP�VRP�PnVWH�nWJlUGDV�
,� GHWWD� SUREOHP� lU� MDJ� HQ� GHO�� -DJ� KDU� GHOWDJLW� RFK� GHOWDU� L� GHQ� XWELOGQLQJVPLOM|� VRPH[DPLQHUDU�GHVVD�IUXVWUHUDGH�VWXGHQWHU��-DJ�NDQ�YlOMD�DWW�VH�SUREOHPHW�HOOHU�DWW�ERUWVH�IUnQ�GHW�-DJ�KDU�YDOW�DWW� I|UV|ND�VH�GHW��6DPWLGLJW���JHQRP�DWW� IRUPXOHUD�HQ�GHILQLWLRQ�VRP�GHQ�RYDQULVNHUDU� MDJ� DWW� � VNDSD� GLNRWRPLVHULQJ�� G� Y� V� WXGHOQLQJ�� � $QWLQJHQ� lU� GHW� VL� HOOHU Vn�� ,QRPJHQXVIRUVNQLQJHQ� JHQHUHOOW� VHV� GLNRWRPLVHULQJ� � VRP� HQ� EHOlJHQKHW� VRP� E|U� XQGYLNDV�HIWHUVRP�GHQ�E\JJHU�Sn�I|UHVWlOOQLQJDU�RP�DWW�REMHNWLY�NXQVNDS�lU�P|MOLJ��*HQXVIRUVNQLQJHQEHWRQDU� LVWlOOHW� EHW\GHOVHQ� DY� DWW� |SSHW� UHGRYLVD� XWJnQJVSXQNWHUQD� I|U� GHQ� IRUVNQLQJ� PDQEHGULYHU� RFK� LQVLNWHU� RP� DWW� GHVVD� XWJnQJVSXQNWHU� lU� DYJ|UDQGH� I|U� YLONHQ� NXQVNDS� VRP� LVOXWlQGHQ�SURGXFHUDV��'n�GHW�JlOOHU�DWW�GUD�VOXWVDWVHU��NRPPD�IUDP�WLOO�UHVXOWDW���G�Y�V��EHJUHSSVRP�KDU�PHG� VNDSDQGHW� DY� NXQVNDS� DWW� J|UD� �� Vn� KDQGODU� GHW� KHOD� WLGHQ� RP� DWW� NODUJ|UD� XUYHPV�� YLONDV� SHUVSHNWLY� GHWWD� J|UV�� )|U� DWW� GHW� |YHU� KXYXG� WDJHW� VND� EOL� P|MOLJW� DWW� YlOMDXWJnQJVSXQNWHU�PnVWH�I|UVW�H[LVWHUDQGH�KLHUDUNLHU�DY�YDG�VRP�lU�YLNWLJW��VDQW�UDVHUDV�
3HUVSHNWLYHW� MDJ�XWJnU�IUnQ�lU�PLQ�HJHQ�RFK�DQGUDV�XSSOHYHOVH�DY�DWW� LQWH� I|UVWn��'HW� MDJ� VHUVRP� HQ�P|MOLJ� RUVDN� WLOO� GHQQD� XSSOHYHOVH� lU� DWW� XWELOGQLQJVDQVYDULJD� WHQGHUDU� DWW� I|UPHGODELOGHQ�DY�DWW��I|UVWnHOVH�� L�SURJUDPPHULQJ� lU� OLNW\GLJW�PHG�DWW� �EOL� JRGNlQG�Sn� ODERUDWLRQHURFK� WHQWDPLQD���(IWHUVRP� EHKRYHW� DY� DWW� NXQQD� �PlWD�� VWXGHQWHUQDV� NXQVNDSHU� JHV� Vn� VWRUWXWU\PPH�L�XQGHUYLVQLQJHQ�EOLU�GHW�OLWHW�HOOHU�LQJHW�XWU\PPH�|YHU�I|U�GHQ�NXQVNDS�VRP�LQWH�JnUDWW�PlWD��$WW� MDJ�NDQ� O|VD� HWW� DOGULJ� Vn� OLWHW� SURJUDPPHULQJVSUREOHP��PHG� HQ� JUXQGPXUDG� �PHQ�LQWH�Q|GYlQGLJWYLV�DUWLNXOHUDG���I|UVWnHOVH�I|U�YDG�MDJ�J|U��EHWUDNWDV�VRP�PLQGUH�YLNWLJWlQ�DWW�MDJ�JMRUW�VDPPD�ODERUDWLRQ�VRP�DOOD�DQGUD��XWDQ�DWW�Q|GYlQGLJWYLV�KD�I|UVWnWW�GHQ��
.RQIOLNWHQ� PHG� YLNWLJ�� V\QOLJ� UHVSHNWLYH� RYLNWLJ�� RV\QOLJ� NXQVNDS� KlUU|U� IUnQ� HQ� DYSRVLWLYLVPHQV� PHVW� FHQWUDOD� GLNRWRPLHU� �� GHQ� PHOODQ� I|UQXIW� RFK� NlQVOD�� ,QRPJHQXVIRUVNQLQJHQ� I|UV|NHU� PDQ� V\QOLJJ|UD� KXU� GHQ� RFK� DQGUD� GXDOLVWLVND� SULQFLSHUJHQRPV\UDU� VWRUD� GHODU� DY� L� V\QQHUKHW� GHW� QDWXUYHWHQVNDSOLJD� RFK� WHNQRORJLVNDIRUVNQLQJVNRPSOH[HW�RFK�PDQ�I|UV|NHU�ILQQD�Q\D�YlJDU�L�V|NDQGHW�DY�NXQVNDS��(Q�VnGDQ�YlJlU� DWW� V|ND� I|UKDQGOLQJ� �� DWW� OnWD� ROLND� U|VWHU� EHUlWWD� I|U� DWW� GlULJHQRP� JH� XWU\PPH� I|U� HQI|UKDQGOLQJVVLWXDWLRQ��2UVDNHQ�lU�V\QEDUW�HQNHO���KDQGOLQJDU�XWI|UV�LQWH�L�HWW�YDFXXP��'HW�MDJ
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J|U� HOOHU� LQWH� J|U� SnYHUNDU� DOOWLG� QnJRQ�� QnJRW�� RIWD� Sn� EHNRVWQDG� DY� GHQ�� GHW� DQGUD�� 2PSURJUDPPHULQJVNXQVNDS�§I|UPHGODV§�PHG�XWJnQJVSXQNWHQ�DWW�ILQQD�GHW�XOWLPDWD�VlWWHW�DWW�OlUDVLJ� Sn� �G� Y� V� VRP� RP� GHWWD� YRUH� P|MOLJW� HQOLJW� SULQFLSHQ� RP� DWW� NXQVNDS� lU� REMHNWLY�� VnNRPPHU� DOOWLG� QnJUD� DWW� VWlQJDV� XWH�� 2P� LQWH� JUXQGYDODUQD� I|U� YDUI|U� PDQ� YlOMHU� DWW§I|UPHGOD§�RFK�PlWD NXQVNDS�Sn�YLVVD�VlWW�L�HWW�JLYHW�VDPPDQKDQJ�W\GOLJJ|UV�EOLU�GHW�RP|MOLJWDWW� I|UKDQGOD��)|UKDQGOLQJDU�NDQ�EDUD�JHQRPI|UDV�RP�SDUWHUQD�XSSOHYHU� VLJ�KD� OLND�YLOONRU� �DQQDUV�KDQGODU�GHW�RP�DWW�VNDSD�KLHUDUNLHU���
.RQVHUYHUDQGH�VWUXNWXUHU
(Q�IUnJD�VRP�XWELOGQLQJVDQVYDULJD�E|U�VWlOOD�VLJ�lU�L�YLONHQ�XWVWUlFNQLQJ�HQVNLOGD�XQLYHUVLWHWRFK� K|JVNRORU� �LQNOXVLYH� %7+�� GLVNXWHUDU� GHQ� |YHUJULSDQGH� NXQVNDSVV\Q� XWLIUnQ� YLONHQXWELOGQLQJDUQD�IRUPDV��)LQQV�GHW�XWU\PPH�I|U�ROLND�V\QVlWW�NULQJ�YDG�NXQVNDS�lU�RFK�KXU�GHQNDQ�I|UPHGODV"�9LONHQ�ELOG�KDU�PDQ�DY�GH�VWXGHQWHU�VRP�V|NHU�VLJ� WLOO�K|JVNRODQ"�3n�YLONHWVlWW�UHVRQHUDU�PDQ�NULQJ�GH�VWXGHQWHU�VRP�InU�SUREOHP�PHG�VWXGLHUQD"
0LQQD�6DOPLQHQ���.DUOVVRQ�VNLOGUDU�L�VLQ�GRNWRUVDYKDQGOLQJ %ULQJLQJ�:RPHQ� LQWR�&RPSXWHU(QJLQHHULQJ WYn�XWELOGQLQJDU�VRP�LQLWLHUDWV�L�V\IWH�DWW�UHNU\WHUD�IOHU�NYLQQOLJD�VWXGHQWHU�WLOO�GHGDWDWHNQLVND� LQJHQM|UVXWELOGQLQJDUQD�� )|UXWRP� DWW� UHGRJ|UD� I|U� GHQ� SURFHVV� VRP� I|UHJLFNODQVHULQJHQ� DY� GH� UHVSHNWLYH� XWELOGQLQJDUQD� JHU� KRQ� RFNVn� HQ� XWW|PPDQGH� EHVNULYQLQJ� RFKWRONQLQJ�DY�GH�VDPPDQKDQJ�LQRP�YLOND�GH�Q\D�XWELOGQLQJDUQD�VNDSDWV��+RQ�WHFNQDU�HQ�ELOG�DYGH� GDWDWHNQLVND� LQJHQM|UVXWELOGQLQJDUQD� � VRP� YLVDU� Sn� KXU� GHVVD� SUlJODV� DY� RPIDWWDQGHSUHVWDWLRQVNUDY��3UHVWDWLRQVNUDYHQ�NlQQHWHFNQDV�DY�HWW�K|JW�VWXGLHWHPSR�PHG�OLWHW�HOOHU�LQJHWXWU\PPH� I|U� UHIOHNWLRQ�� .XUVHU� WHQWHUDV� DY� XQGHU� YLVVD� SHULRGHU�� YLONHW� NDQ� LQQHElUD� ���WHQWDPLQD�LQRP�ORSSHW�DY�HQ�YHFND��'HVVXWRP�HIWHUVWUlYDV�HQ�K|J�QLYn�Sn�SURYHQ�HIWHUVRP�GHWDQVHV�VRP�HWW�OLND�VWRUW�EHN\PPHU�RP�DOOWI|U�PnQJD�NODUDU�DY�HQ�WHQWDPHQ�VRP�RP�DOOWI|U�InJ|U� GHW�� $WW� ELEHKnOOD� ELOGHQ� DY� DWW� GHW� lU� �VYnUW�� DWW� WLOOlJQD� VLJ� NXQVNDSHU� LQRP� GHVVDXWELOGQLQJDU�OLJJHU�K|JW�Sn�SULRULWHULQJVRUGQLQJHQ��0nQJD�DY�OlUDUQD�XWJnU�RFNVn�LQGLUHNW�IUnQDWW�VWXGHQWHUQD�KDU�YLVVD�I|UNXQVNDSHU�VRP�GRFN� LQWH� ILQQV�RIILFLHOOW�XWWDODGH� �W� H[� L� IRUP�DYDQWDJQLQJVNUDY�����(Q�DQQDQ�DVSHNW�6DOPLQHQ�.DUOVVRQ�YLVDU�Sn� �RFK�VRP�EHNUlIWDGHV� L�PLWWVDPWDO�PHG�FLYLOLQJHQM|U�&KULVWLQD�%M|UNPDQ��lU�GHQ�XWEUHGGD�EULVWHQ�Sn�SHGDJRJLVN�VNROQLQJEODQG� GHP� VRP� XQGHUYLVDU� YLG� GH� GDWDYHWHQVNDSOLJD� XWELOGQLQJDUQD�� 'H� IOHVWD� OlUDUQDUHNU\WHUDV�EODQG�I�G�VWXGHQWHU�RFK�DQVHV�WLOOUlFNOLJW�NYDOLILFHUDGH�I|U�OlUDUXSSGUDJHW�RP�GH�KDUUHOHYDQWD�lPQHVNXQVNDSHU��'HVVD�OlUDUH�KDU�O\FNDWV�JHQRPI|UD�VLQD�HJQD�VWXGLHU�WDFN�YDUH�HQJRG� DQSDVVQLQJVI|UPnJD��0HG� DYVDNQDG� DY� DQGUD� HUIDUHQKHWHU� DY� XQGHUYLVQLQJ� lQ� VLQ� HJHQIDOOHU�GH�IOHVWD�WLOOEDND�Sn�GHQQD�RFK�YLGDUHI|UPHGODU�GlUPHG�GH�LGpHU�RP�YDG�VRP�lU�YLNWLJWRFK�KXU�GHWWD�E|U�I|UPHGODV�VRP�GH�VMlOYD�KDU�XSSOHYW��3n�Vn�VlWW�ELGUDU�GH�WLOO�DWW�UHSURGXFHUDUnGDQGH� YlUGHULQJDU�� 'HW� IDNWXP� DWW� L� V\QQHUKHW� Q\E|UMDUJUXSSHUQD� lU� RHUK|UW� VWRUD� LNRPELQDWLRQ�PHG�DWW�VWXGHQWHUQD�OlVHU�IOHUD�NXUVHU�SDUDOOHOOW�RFK�KDU�IDVWD�WHQWDPHQVSHULRGHU�J|U� GHW� GHVVXWRP� VYnUW� DWW� L� SUDNWLNHQ� JHQRPI|UD� I|UlQGULQJDU� lYHQ� I|U� GHP� VRP� KDUDPELWLRQHQ�
�� +HOD� GHWWD� VW\FNH� XWJ|U� PLQ� WRONQLQJ� DY� JHQXVIRUVNQLQJHQV� FHQWUDOD� NULWLN� VnVRP� GHQ� EHVNULYV� DY� IRUVNDUHLQRP�RPUnGHW��YDUDY� MDJ� IUDPI|UDOOW� OnWLW�PLJ� LQVSLUHUDV�DY�$OLVRQ��*XOEUDQGVHQ��+DUDZD\��+DUGLQJ��.DVFKDN�0|UWEHUJ�RFK�7URMHU��� &KULVWLQD�0|UWEHUJ�EHVNULYHU�RFNVn�GHWWD�IHQRPHQ� L�VLWW�ELGUDJ�WLOO�XWYlUGHULQJVUDSSRUWHQ�'DWDWHNQLVN�LQJnQJI|U� NYLQQRU�� 6WXGHQWHUQD� YLG� GHW� XWELOGQLQJVSURJUDP� 0|UWEHUJ� P� IO� XWYlUGHUDW� YLWWQDU� RP� KXU� PnQJD� NXUVHU�E|UMDU�QnJRQVWDQV�L�PLWWHQ���G�Y�V��OlUDUQD�W\FNV�XWJn�IUnQ�DWW�VWXGHQWHUQD�UHGDQ�NDQ�YLVVD�VDNHU�



$WW�KLWWD�LQJnQJDU�L�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS0DULD�$OVEMHU��,7���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��

6DOPLQHQ� �� .DUOVVRQ� J|U� HQ� KLVWRULVN� WLOOEDNDEOLFN� VRP� EHVNULYHU� KXU� L� V\QQHUKHWFLYLOLQJHQM|UVXWELOGQLQJDUQD� OlQJH� RPIDWWDGH� LQGLYLGHU� VRP� I|UXWRP� DWW� XWELOGDV� WLOO� GXNWLJDFLYLOLQJHQM|UHU� RFNVn� XWELOGDGHV� WLOO� OHGDUH�� ,� XWELOGQLQJHQ� LQJLFN� OLND� P\FNHW� DWW� VNDSD� HQVRFLDO�LGHQWLWHW�VRP�HQ�\UNHVLGHQWLWHW���DWW�DUEHWD�VRP�FLYLOLQJHQM|U�LQQHEDU�DWW�EHILQQD�VLJ�K|JWXSS� L� KLHUDUNLQ� Sn� VnYlO� GHQ� HJQD� DUEHWVSODWVHQ� VRP� L� VDPKlOOHW� L� VWRUW�� &LYLOLQJHQM|UV�XWELOGQLQJDUQD�YDU��HQOLJW�GHQQD�EHVNULYQLQJ��I|UNQLSSDGH�PHG�K|J�VWDWXV�RFK�PDNW��'HQ�QlVWLQWLOO� WRWDOD� GRPLQDQVHQ� DY� PlQ� EODQG� VnYlO� VWXGHQWHU� VRP� OlUDUH�� L� I|UHQLQJ� PHGWHNQLNXWYHFNOLQJHQV�VWDUND�NRSSOLQJDU�WLOO�GHQ�PLOLWlUD�LQGXVWULQ�ELGURJ�RFNVn�WLOO�VNDSDQGHW�DYHQ� NXOWXU� VRP� SUlJODGHV� DY� KnUG� NRQNXUUHQV� RFK� VWUDWHJLVNW� I|UQXIWVWlQNDQGH�� 'HQ� K|JDDUEHWVEHODVWQLQJHQ� L� NRPELQDWLRQ�PHG� VWlQGLJ� WLGVSUHVV� VNXOOH� GHVVXWRP� VnOOD� DJQDUQD� IUnQYHWHW��(QGDVW�GH�VRP�YDU�VWDUND�RFK�GXNWLJD�QRJ�DWW�NODUD�GHWWD�DQVnJV�PRJQD�I|U�GH�OHGDQGHSRVLWLRQHU�VRP�YlQWDGH�
'DJHQV� FLYLOLQJHQM|UVXWELOGQLQJDU� NlQQHWHFNQDV� HQOLJW� DYKDQGOLQJHQ� IRUWIDUDQGH� DY� HWW� K|JWWHPSR� RFK� HQ� KnUG� DUEHWVEHODVWQLQJ�� 'H� GDWDWHNQLVND� LQJHQM|UVXWELOGQLQJDUQD� YHUNDU� LQRPVDPPD�PLOM|�VRP�FLYLOLQJHQM|UVXWELOGQLQJDUQD�RFK�SUlJODV�GlUI|U�DY�VDPPD�NXOWXU��(Q�DY�GHI|UHVWlOOQLQJDU�VRP�RPKXOGDV�lU�DWW�GHW�VND�YDUD�OLND� VYnUW I|U�DOOD��*HQRP�DWW�EHKDQGOD�DOODVWXGHQWHU� OLND� Vn� DQVHV� GH� In� VDPPD� I|UXWVlWWQLQJDU� DWW� NODUD� XWELOGQLQJHQ�� /LNKHWVWDQNHQLQQHElU�DWW�DOOD�VWXGHQWHU�VND�J|UD�VDPPD�W\S�DY�XSSJLIWHU�RFK�JHV�OLND�P\FNHW�HOOHU�OLWH�VW|G�LXQGHUYLVQLQJHQ��6DOPLQHQ���.DUOVVRQ�O\IWHU�GRFN�IUDP�GHW�VRP�ERUGH�YDUD�XSSHQEDUW��PHQ�LQWHlU�GHW�� QlPOLJHQ�DWW� I|U� DWW� DOOD� VND� JHV� VDPPD� I|UXWVlWWQLQJDU� NUlYV� GHW� DWW� GH� KDU� GHW� IUnQE|UMDQ��$WW�DOOD�XSSI\OOHU�DQWDJQLQJVNUDYHQ�LQQHElU�LQWH DWW�GH�KDU�VDPPD�I|UXWVlWWQLQJDU��)|UDWW�XSSWlFND�GHWWD�PnVWH�PDQ�VH�OlQJUH�lQ�WLOO�YLONHQ�IRUPHOO�XWELOGQLQJVEDNJUXQG�VWXGHQWHUQDKDU��'H�NXOWXUHOOD�RFK�VRFLDOD�IDNWRUHUQD�KDU�HQ�OnQJW�PHU�DYJ|UDQGH�EHW\GHOVH�lQ�YLOND�EHW\JVWXGHQWHUQD� I|UYlUYDW�� (WW� H[HPSHO� XWJ|UV� DY� GHW� IDNWXP� DWW� PlQQHQ� L� EHW\GOLJW� VW|UUHXWVWUlFNQLQJ� lQ� NYLQQRUQD� KDU� VWRU� HUIDUHQKHW� DY� GDWRUHU� �RFK� SURJUDPPHULQJ��� 1nJRW� VRPSnSHNDV�lYHQ�L�DQGUD�XQGHUV|NQLQJDU����'HVVXWRP�KDU�GH�UHGDQ�Gn�GH�LQOHGHU�VLQ�XWELOGQLQJ�WLOO�VNLOOQDG�IUnQ�NYLQQRUQD��RIWD�HWW�QlWYHUN�DY�OLNDVLQQDGH�DWW�GHOD�RFK�GLVNXWHUD�VLQD�LQWUHVVHQPHG��7LOO�ELOGHQ�K|U�RFNVn�GHQ�NXOWXUHOOD�NRQWH[W�VRP�JHQHUHOOW�I|UYlQWDU�VLJ�HWW�VW|UUH�VRFLDOWDQVYDU� DY� GHQ� NYLQQOLJD� GHOHQ� DY� EHIRONQLQJHQ�� 'HWWD� YLVDU� VLJ� JHQRP� N|QVUHODWHUDGHDWWLW\GVNLOOQDGHU�WLOO�KXU�NXQVNDS��NDQ��I|UYlUYDV��'HVVD�VNLOGD�DWWLW\GHU�WDU�VLJ�XWWU\FN�L�IRUPDY� DWW� EHW\GOLJW� IOHU�PDQOLJD� lQ� NYLQQOLJD� VWXGHQWHU� LQWH� VHU� QnJRQ� NRQIOLNW�PHOODQ� DWW� lJQDWLPPDU�IUDPI|U�GDWRUQ�EDUD�I|U�DWW�GHW�lU��NXO��RFK�DWW�NODUD�DY�VWXGLHUQD��'H�VHU�LQJHQ�NRQIOLNWPHOODQ�GHQ�WLG�GHW�WDU�DWW��OHND��RFK�NUDYHW�Sn�DQVYDU��'H�NYLQQOLJD�VWXGHQWHUQD�GlUHPRW�VWlOOHUJHQHUHOOW�EHW\GOLJW�VW|UUH�NUDY�Sn�DWW�NXQVNDSHQ�VND�Jn�DWW�DQYlQGD��G�Y�V��GHW�PnVWH�ILQQDV�HWWQ\WWREHWRQDW�V\IWH�PHG�GHQ��'H�VWUlYDU�HIWHU�DWW�HIIHNWLYLVHUD�VWXGLHUQD�I|U�DWW�RFNVn�KLQQD�PHGVLQD� VRFLDOD� nWDJDQGHQ��0RW� GHQQD� EDNJUXQG� EOLU� GHW� W\GOLJW�DWW� NYLQQRUQD� DOOWI|U� RIWD� lU� GHVRP� GUDU� GHW� NRUWDVWH� VWUnHW�� 7LGVSUHVVHQ� RFK� SUHVWDWLRQVNUDYHQ� VWlPPHU� n� HQD� VLGDQ� YlO|YHUHQV� PHG� NUDYHW� Sn� Q\WWD� RFK� HIIHNWLYLWHW�� c� DQGUD� VLGDQ� NRPPHU� VDPPD� IDNWRUHU� LRE|QK|UOLJ�NRQIOLNW�PHG�NUDYHW�Sn�VRFLDOW�DQVYDU���'\JQHW�KDU�EDUD����WLPPDU� ��I|U�DWW�FLWHUDHQ�NYLQQOLJ�VWXGHQW�
3V\NRORJHQ� (OO\Q� .DVFKDN� ������� EHVNULYHU� KXU� I|UHVWlOOQLQJDU� RP� YDG� VRP� lU� �NRUUHNW�PDQOLJW� UHVSHNWLYH� NYLQQOLJW� EHWHHQGH� VLWWHU� GMXSW� URWDGH� LQRP� GHQ� YlVWHUOlQGVND� NXOWXUHQ�'HQ�PDQOLJD�QRUPHQ�XWJ|UV�HQOLJW�.DVFKDN�DY�VWUlYDQ�HIWHU�REHURHQGH���(Q�EUD�NDUO�UHGHU�VLJVMlOY����'HQ�NYLQQOLJD�QRUPHQ�SUlJODV�DY� UHODWLRQVVNDSDQGH�RFK�RPWDQNH��.YLQQOLJ� LGHQWLWHW
�� 6H�%M|UNPDQ�UHVSHNWLYH�:LVWHGW�
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VNDSDV� XWLIUnQ� GH� UHODWLRQHU� NYLQQRU� KDU�� 6DPWLGLJW� XWJ|U� GHQ� PDQOLJD� QRUPHQ� RFNVn� GHQPlQVNOLJD��G�Y�V�GHQ�GHILQLHUDU�VDQQLQJDU�VRP�DQVHV�JLOWLJD�I|U�KHOD�PlQVNOLJKHWHQ���
�>�@�ZKRHYHU�JHWV� WR� GUDZ� WKLV� OLQH�� WR� FUHDWH� WKH� ERXQGDU\�� LV� WKH� RZQHU�RI� WKHFRQWH[W� DQG�� DV� VXFK�� KROGV� WKH� SRZHU� WR� GHILQH� UHDOLW\�� WR� VD\�ZKDW�PDWWHUV� DQGZKDW�GRHV�QRW����'HVVD� I|UHVWlOOQLQJDU� PHQDU� .DVFKDN�� PHGI|U� DWW� EnGH� PlQ� RFK� NYLQQRU� L� EHW\GOLJW� K|JUHXWVWUlFNQLQJ�DFFHSWHUDU�DWW�PlQ�lJQDU�VLJ�nW�VLQD� LQWUHVVHQ�lQ�DWW�NYLQQRU�J|U�GHW��(Q�NYLQQDGlUHPRW� WLOOnWV� lJQD� VLJ� nW� VLQD� LQWUHVVHQ� EDUD� Vn� OlQJH� GH� LQWH� JnU� XW� |YHU� GH� QlUPDVWHUHODWLRQHUQD��W�H[�PDQ�RFK�EDUQ���.DVFKDN�PHQDU�DWW� �RP�PDQ�EHKDQGODU�DOOD��OLND����XWLIUnQI|UHVWlOOQLQJHQ� DWW� DOOD� KDU� VDPPD� I|UXWVlWWQLQJDU� �� QHJOLJHUDU� PDQ� GHW� IDNWXP� DWW� YnU�YlVWHUOlQGVND�� NXOWXU� L� JUXQGHQ� E\JJHU� Sn� HWW� KLHUDUNLVNW� WlQNHVlWW� GlU� YlUGHUDQGHW� DY� YDGVRP� lU� VDQW�� IDOVNW�� ElVW�� VlPVW�� YLNWLJW�� RYLNWLJW� XWJ|U� JUXQGSHODUH�� ,� VMlOYD� YHUNHW� LQQHElU�OLNKHWVWDQNHQ�� DWW�PDQ�J\QQDU�GHP�VRP� UHGDQ� lU� HQ� GHO� DY� GHQ� GRPLQHUDQGH� NXOWXUHQ��'HVRP�LQWH�lU�GHW�PnVWH�DQWLQJHQ�DQSDVVD�VLJ� WLOO�GHQ�HOOHU�EOL�EHWUDNWDGH�VRP�PLVVO\FNDGH��$WWLQWH�O\FNDV�EOLU�GlUPHG�QnJRW�VRP�KlUU|UV�WLOO� LQGLYLGHQ��LQWH�VWUXNWXUHQ�HOOHU�VDPPDQKDQJHW��'HW�lU�MDJ�VRP�lU�Vn�NRUNDG�DWW�MDJ�LQWH�NDQ�OlUD�PLJ��

,� YLONHQ� XWVWUlFNQLQJ� KDU� PDQ� LQRP� GH� UHVSHNWLYH� LQVWLWXWLRQHUQD� YLG� %7+� DUWLNXOHUDW� GHYlUGHULQJDU�XWLIUnQ�YLOND�PDQ�VNDSDW�GHQ�HJQD�VWUXNWXUHQ"�9DULIUnQ�NRPPHU�XSSIDWWQLQJDU�RPDWW� GHW� JnU� DWW� VlWWD� OLNKHWVWHFNHQ� PHOODQ� NYDOLWHW� RFK� �VYnUW�� VRP� XWWU\FNV� DY� VnYlO� YLVVDVWXGHQWHU� VRP� OlUDUH"� 8WJ|U� K|JW� VWXGLHWHPSR�� NUDY� Sn� PlWEDUD� UHVXOWDW� RFK� HQKHWOLJDXQGHUYLVQLQJVIRUPHU�L�VMlOYD�YHUNHW�GHODU�DY�HQ�XWELOGQLQJVNXOWXU�VRP���nWPLQVWRQH�LQRP�GHODUDY�%7+���DQVHV�Vn�VMlOYNODU�DWW�LQJHQ�NRPPHU�Sn�WDQNHQ�DWW�GHQ�NDQ�LIUnJDVlWWDV"
6\QHQ�Sn�WHNQLN�XU�JHQXVSHUVSHNWLY�
+XU�VHU�GHQ�|YHUJULSDQGH�V\QHQ�Sn�WHNQLN�XW�VRP�SUlJODU�XWELOGQLQJDUQD�YLG�%7+�RFK�DQGUDK|JVNRORU�RFK�XQLYHUVLWHW"��9LOND�I|UHVWlOOQLQJDU�ILQQV�NULQJ�KXU�YL�IRUPDV�DY�RFK�IRUPDU�GHQWHNQLN� VRP� IUDPVWlOOV"�$WW� WHNQLNHQ� VNXOOH� YDUD� DXWRQRP� LIUnJDVlWWV� DY� DOOW� IOHU���� VDPWLGLJWVRP� GHW� lU� W\GOLJW� DWW� IUnJDQ� L� IOHUD� IDOO� XSSOHYV� VRP� NRPSOH[�� 'HQ� JUXQGOlJJDQGHSUREOHPDWLNHQ� W\FNV� L� nWVNLOOLJD� IDOO� EHU|UD� I|UKnOODQGHW� PHOODQ� WHNQLN� RFK� N|Q� RFK� IUnJRUNULQJ�YDG�VRP�lU�HVVHQWLHOOW�HOOHU�LQWH�L�VNDSDQGHW�DY�RVV�VRP�N|QVYDUHOVHU��,�GHQQD�GLVNXVVLRQXWNULVWDOOLVHUDV�WYn�SULPlUD�I|UKnOOQLQJVVlWW��'HW�HQD�XWJ|UV�DY�I|UHVWlOOQLQJHQ�DWW�NYLQQRU�RFKPlQ�KDU�ROLND�VlWW�DWW�VH�Sn�WHNQLN��W�H[�YDG�JlOOHU�Q\WWREHWRQDGH�DVSHNWHU��Vn�VRP�GLVNXWHUDVRYDQ�� (QOLJW� GHQQD� XSSIDWWQLQJ� IDVFLQHUDV� PlQ� JHQHUHOOW� DY� WHNQLNHQ� I|U� GHVV� HJHQ� VNXOOPHGDQ� NYLQQRU� DQDPPDU� GHQ� WHNQLN� VRP� GH� W\FNHU� VLJ� KD� DQYlQGQLQJ� I|U�� $WW� GHW� lU� VnI|UNODUDV� PHG� NXOWXUHOOD� RFK� VRFLDOD� RUVDNHU�� PHQ� GHW� VHV� RFNVn� VRP� QnJRW� VRP� LQWH� XWDQYLGDUH�OnWHU�VLJ�I|UlQGUDV��'HW�DQGUD�I|UKnOOQLQJVVlWWHW�NDUDNWHULVHUDV�DY�LQVWlOOQLQJHQ�DWW�YnUWI|UKnOODQGH�WLOO�WHNQLN�I|UYLVVR�lU�VRFLDOW�NRQVWUXHUDW��PHQ�DWW�GHW�GlUPHG�RFNVn�lU�QnJRW�VRP

�� ,QRP� JHQXVIRUVNQLQJHQ� EHWRQDV� DWW� GHQ�PDQOLJD� QRUP� VRP� KlU� UHIHUHUDV� WLOO� lU� GHQ� YlVWHUOlQGVND�� YLWD� RFKKHWHURVH[XHOOD�PDQOLJD�QRUPHQ��� .DVFKDN��V������ 'H� DUWLNODU� VRP� SXEOLFHUDWV� L� �)UnQ� V\PDVNLQ� WLOO� F\ERUJ� XWJ|U� H[HPSHO� Sn� ROLND� DVSHNWHU� DY� GHWWD� � LIUnJD�VlWWDQGH�
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VWlQGLJW� I|UlQGUDV� �HOOHU� RPI|UKDQGODV����� 'H� WYn� SHUVSHNWLYHQ� XWHVOXWHU� LQWH� YDUDQGUD�� PHQNDQ�GHILQLWLYW�In�ROLND�NRQVHNYHQVHU�I|U�YnUW�KDQGODQGH�
'HW�I|UVWD�SHUVSHNWLYHW�lU� OlWW�DWW� ILQQD�LQGLFLHU� I|U� L�GHQ�YDUGDJ�VRP�RPJHU�RVV��'HW�lU� W�H[EHW\GOLJW�OlWWDUH�DWW�ILQQD�H[HPSHO�Sn�SRMNDU�RFK�PlQ�VRP�JLOODU�DWW��PHFND����PHG�PRSHGHU�ELODU��79�DSSDUDWHU��GDWRUHU�PP���lQ�YDG�GHW�lU�DWW�KLWWD�PRWVYDUDQGH�H[HPSHO�EODQG�IOLFNRURFK�NYLQQRU��6DPWLGLJW�lU�GHW�PnQJD�JnQJHU�VYnUW�DWW�DYJ|UD�YDG�VRP�lU�P\W�RFK�YDG�VRP�lUYHUNOLJKHW� L� GHVVD� H[HPSHO�� .DULQ� 0nUGVM|� RFK� 3lU� &DUOVKDPUH� YLVDU� L� 5HWRULNHQ� NULQJWHNQLNHQ KXU� YnUW� VDPKlOOH� lU� I\OOW�DY� ROLND� W\SHU� DY� UHWRULN� VRP� DQYlQGV� I|U� DWW� FHPHQWHUDVnYlO�VRP�RPVNDSD�V\QHQ�Sn�WHNQLN��(WW�H[HPSHO�lU�KXU�PDUNQDGVI|UDUHV�V\Q�Sn�YDG�VRP�lUNYLQQOLJW� UHVSHNWLYH�PDQOLJW� nWHUVSHJODU� VnYlO� IDNWLVND� HUIDUHQKHWHU� VRP�P\WELOGQLQJDU��+RVGH�IOHVWD�PDUNQDGVI|UDUH�ILQQV�HQ�YlO�XWYHFNODG�PHGYHWHQKHW�RP�DWW�ROLND�VHJPHQW�EODQG�GHSUHVXPWLYD� NXQGHUQD� ElU� Sn� ROLND� I|UHVWlOOQLQJDU�� 'HW� JlOOHU� GlUI|U� DWW� EDODQVHUD� PHOODQNRQVHUYDWLYD� I|UHVWlOOQLQJDU� RP� VMlOYD� WHNQLNHQ� VRP� PDQOLJ� RFK� PHU� �UDGLNDOD�� VRPLIUnJDVlWWHU�UnGDQGH�VFKDEORQHU����W�H[�DWW�GHW�EDUD�lU�NLOODU�VRP�WLOOnWHU�VLJ�DWW�EHWUDNWD�WHNQLNHQVRP�HWW�PHGHO�I|U�EnGH Q\WWD�RFK�Q|MH�
'HWWD� SHUVSHNWLY� �� DWW� NYLQQRU� RFK� PlQ� KDU� ROLND� V\Q� Sn� WHNQLN� �� IUDPKnOOV� RIWD� VRP� HWWHUNlQQDQGH�DY�GH�ROLND�YLOONRU�VRP�IRUPDU�RVV�VRP�PlQ�UHVSHNWLYH�NYLQQRU��.YLQQRU�InU�ORYDWW� DQYlQGD� WHNQLNHQ� VRP� GH� YLOO� XWDQ� DWW� GHWWD� VHV� VRP� VlPUH� lQ� GHW� �PDQOLJD�� VlWWHW�6DPWLGLJW�PHGI|U�HWW�V\QVlWW�VRP�YLVVHUOLJHQ�YlUGHUDU�HWW��NYLQQOLJW��I|UKnOOQLQJVVlWW�VRP�OLNDP\FNHW� YlUW� VRP� HWW� �PDQOLJW�� HQ� XSSHQEDU� ULVN� DWW� UnGDQGH� N|QVUROOHU� RFK� I|UHVWlOOQLQJDUNULQJ� WHNQLN� FHPHQWHUDV�� )|U� GH� NYLQQRU� VRP� lU� LQWUHVVHUDGH� DY� WHNQLN� Sn� HWW� VlWW� VRPNlQQHWHFNQDV�DY�GHQ�PDQOLJD�QRUPHQ���RFK�W�H[�W\FNHU�GHW�lU�RHUK|UW�IDVFLQHUDQGH�DWW�SLOOD�LGDWRUQV�LQQDQG|PH���HOOHU�I|U�GH�PlQ�VRP�E\JJHU�XSS�RFK�YnUGDU�UHODWLRQHU�JHQRP�DWW�FKDWWDRFK� VXUID� Sn� ,QWHUQHW�� PHQ� DOGULJ� VNXOOH� NRPPD� Sn� WDQNHQ� DWW� VNUXYD� DY� KnUGGLVNHQVVN\GGVK|OMH���W\SLVND�NlQQHWHFNHQ�I|U�GHQ�NYLQQOLJD�QRUPHQ���I|U�GHVVD�LQGLYLGHU�EOLU�WLOOYDURQHQ�VWlQGLJ�SnPLQQHOVH�RP�DWW�GH��LQWH�lU�VRP�DQGUD���6RP�YlO�lU�ILQQV�GHW�RWDOLJD�H[HPSHO�SnPlQQLVNRU�VRP�lU�Sn�YlJ�DWW�EU\WD�VLJ�XU�UnGDQGH�QRUPHU�RP��KXU�PDQ�E|U�YDUD��RFK�WLOOnWHUVLJ� DWW� lOVND� GDWRUHU� RFK�PlQQLVNRU� Sn� VDPPD� JnQJ��'HW� lU� GRFN� YLNWLJW� DWW� LQVH� DWW� I|U� DWWGHVVD�PlQQLVNRU�LQWH�VND�WYLQJDV�OHYD�PHG�DWW�XWJ|UD�XQGDQWDJ�VRP�EHNUlIWDU� UHJHOQ��RP�DWWNYLQQRU�RFK�PlQ�KDU�ROLND�V\Q�Sn� WHNQLN��Vn�PnVWH�GHW� WLOO�HWW�DQQDW�SHUVSHNWLY��'HWWD�DQGUDSHUVSHNWLY�VHU�VnYlO�N|Q�VRP�WHNQLN�VRP�RIlUGLJD�HQWLWHWHU�VRP�VNDSDV�RFK�RPVNDSDV�JHQRPI|UKDQGOLQJ��0HG� I|UKDQGOLQJHQ� VRP� XWJnQJVSXQNW� EOLU� WLOOYDURQ� EHW\GOLJW�PLQGUH� VWHUHRW\SRFK�VNDSDQGHW� DY� I|UKnOOQLQJVVlWW� JHQWHPRW� WHNQLN� VnYlO� VRP�JHQWHPRW�RVV� VMlOYD�EOLU�|SSHWI|U� SU|YQLQJDU� RFK�DQSDVVQLQJDU� WLOO� UnGDQGH� VLWXDWLRQ� RFK� VDPPDQKDQJ�� )|U� DWW� J|UD� GHVVDI|UKDQGOLQJDU�P|MOLJD�NUlYV�GRFN�HQ�PHGYHWHQKHW�RP�DWW�YlUOGHQ�LQWH�lU�HQ�XWDQ�PnQJD�RFK�DWWGHVVD�YlUOGDU�NDQ�EHWUDNWDV�XU�IOHUD�ROLND�SHUVSHNWLY��'HW�lU�VDPWLGLJW�YLNWLJW�DWW�NRPPD�LKnJDWW� YLVVD� DY� GHVVD� SHUVSHNWLY� LQQHElU� VNDSDQGHW� DY� I|UWU\FNDQGH� VWUXNWXUHU� PHGDQ� DQGUDPHGI|U� P|MOLJ� IULJ|UHOVH�� $WW� VNDSD� MlPOLND� I|UXWVlWWQLQJDU� L� XWELOGQLQJVVDPPDQKDQJ� EOLUGlUI|U�HQ�IUnJD�RP�KXU�PDQ�VNDSDU�XWU\PPH�I|U�PnQJIDOG�
����)RUPDQGHW�DY�NXQVNDS
6\QHQ�Sn�NXQVNDS�L�HWW�VW|UUH�SHUVSHNWLY��G�Y�V��HSLVWHPRORJL��lU�DYJ|UDQGH�I|U�KXU�NXQVNDS�LHWW� PLQGUH� SHUVSHNWLY� IRUPDV�� 9LOONRUHQ� I|U� IRUPDQGHW� DY� NXQVNDS� EHVWlPV� DY� GHQ
�� 'HW� VHQDUH� I|UKnOOQLQJVVlWWHW� KDU� L� VYHQVN� IRUVNQLQJ� I|UWV� IUDP� DY�EO� D� &KULVWLQD�0|UWEHUJ� �� W� H[� L� KHQQHVGRNWRUVDYKDQGOLQJ� �'HW� EHURU� Sn� DWW� PDQ� lU� NYLQQD���� JUlQVYDQGUHUVNRU� IRUPDV� RFK� IRUPDU� LQIRUPDWLRQV�WHNQRORJLQ�
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|YHUJULSDQGH� V\QHQ� Sn� KXU� GHWWD� E|U� VNH�� ,� GHWWD� DYVQLWW� I|UV|NHU� MDJ� EHVNULYD� ROLND� I|UH�VWlOOQLQJDU�RFK�I|UKnOOQLQJVVlWW�NULQJ�VNDSDQGHW�DY��SURJUDPPHULQJV�NXQVNDS�
)RNXVHULQJ�Sn�WHRUHWLVN�NXQVNDS
$OLVRQ� $GDP������� XQGHUYLVDU� RFK� IRUVNDU� LQRP� RPUnGHW� DUWLILFLHOO� LQWHOOLJHQV� �$,�� YLG8QLYHUVLW\� RI� 0DQFKHVWHU�� ,QVWLWXWH� RI� 6FLHQFH� DQG� 7HFKQRORJ\�� ,� VLQ� IRUVNQLQJ� ULNWDU� KRQNULWLN�PRW�V\PEROLVN�$,����GHQ�LQULNWQLQJ�DY�$,�VRP�UHSUHVHQWHUDV�DY�V\QVlWWHW�DWW�KMlUQDQ�NDQMlPI|UDV�PHG�HQ�GDWRU�L�VLWW�VlWW�DWW�DUEHWD��)|UHQNODW�LQQHElU�GHW�DWW�KMlUQDQ�DQVHV�IDWWD�EHVOXWXWLIUnQ�YLVVD�JLYQD�IDNWD��$GDP�KlYGDU�DWW�LQRP�V\PEROLVN�$,�ILQQV�DOOWI|U�PnQJD�H[HPSHO�SnDWW�NXQVNDSVEDVHUDGH�V\VWHP��V�N��H[SHUWV\VWHP��VNDSDV�XWLIUnQ�HQ�SRVLWLYLVWLVN�NXQVNDSVV\Q��GY�V��PDQ�WURU�VLJ�nWHUJH�QnJRQ�IRUP�DY�REMHNWLY�NXQVNDS�L�H[SHUWV\VWHPHQ��'HQQD�LQVWlOOQLQJGLVNXWHUDV�lYHQ� L� ERNHQ�*HQGHUHG�E\�'HVLJQ��PHQ�PHG� IRNXV� LQVWlOOW� Sn�KXU� DGPLQLVWUDWLYDV\VWHP�WHQGHUDU�DWW�XWYHFNODV�XWDQ�DWW�WLOOUlFNOLJ�KlQV\Q�WDV�WLOO�YHPV�RFK�YLONHQ�NXQVNDS�VRPERUGH�UHODWHUDV�WLOO��*HQRP�DWW�IRNXVHUD�HQEDUW�Sn�GHQ�V\QEDUD��PDWHULHOOD�NXQVNDSHQ�JnU�PDQPLVWH�RP�GHQ�W\VWD�NXQVNDS�VRP�lU�NRSSODG�WLOO�\UNHVHUIDUHQKHW��1nJRW�VRP�VLWWHU� L�NURSSHQRFK�VRP�KDU�DYJ|UDQGH�EHW\GHOVH�I|U�KXU�HWW�DUEHWH�IDNWLVNW�XWI|UV��'HQQD�W\VWD�NXQVNDS�� lUGRFN� L� UHJHO� LQWH� YHUEDOLVHUDG�� HIWHUVRP� GHW� lU� RP|MOLJW� DWW� JH� GHQ� HQ�� IRUPHOOW� VHWW�� H[DNWEHVNULYQLQJ���QnJRW�VRP�ELGUDU�WLOO�DWW�GHQ�RV\QOLJJ|UV�lQ�PHU�
$GDP�PHQDU�DWW�GHQ�SRVLWLYLVWLVND�NXQVNDSVV\Q�VRP�I|UPHGODU�LOOXVLRQHQ�DY�DWW�I|UYlUYDQGHWDY� NXQVNDS� SULPlUW� KDQGODU� RP� DWW� WD� WLOO� VLJ� IRUPHOOW� DYJUlQVDGH� �REMHNWLYD�� IDNWD�� KHOWIRNXVHUDU� Sn� WHRUHWLVN� NXQVNDS� L� IRUP� DY� SnVWnHQGHNXQVNDS� �NQRZLQJ� ZKDW��3nVWnHQGHNXQVNDSHQ� lU� UHODWLYW� OlWW� DWW� DYJUlQVD� RFK� GHILQLHUD�PHG� HQ� VnGDQ� XWJnQJVSXQNW�PHQ� GHW� PDQ� I|UORUDU� lU� GH� NXQVNDSHU� VRP� KDU� PHG� IlUGLJKHW� RFK� I|UWURJHQKHW� �RIWD� W\VWNXQVNDS�� DWW� J|UD�� ,� 'HW� SUDNWLVND� LQWHOOHNWHW� �� 'DWRUDQYlQGQLQJ� RFK� \UNHVNXQQDQGHIRUPXOHUDU�I|UIDWWDUHQ�%R�*|UDQ]RQ�YDG�VRP�NlQQHWHFNQDU�GH�ROLND�NXQVNDSVEHJUHSSHQ���i )lUGLJKHWVNXQVNDS EHVNULYV�VRP�GHQ�SUDNWLVND�NXQVNDS�YL�WLOOlJQDU�RVV�LQRP�HWW�RPUnGHJHQRP�DWW�XW|YD�GHW���W�H[�MX�PHU�YL�N|U�ELO�GHVWR�VW|UUH�IlUGLJKHW�InU�YL�L�DWW�N|UD�ELO�i )|UWURJHQKHWVNXQVNDS lU� GHQ� NXQVNDS� YL� I|UYlUYDU� JHQRP� DWW� WD� GHO� DY� DQGUDVHUIDUHQKHWHU�IUnQ�RPUnGHW�HOOHU�DY�GHW�*|UDQ]RQ�EHQlPQHU�WUDGLWLRQHQV�H[HPSHO��'HW�lU�XUGHVVD�VDPODGH�HUIDUHQKHWHU���IlUGLJKHWHU�RFK�I|UWURJHQKHW���VRP�YL�E\JJHU�YnU�NRPSHWHQV��6DPVSHOHW�PHG�DQGUD�LQRP�HQ�\UNHVJUXSS�EOLU�KlU�DY�DYJ|UDQGH�EHW\GHOVH�� ��i 3nVWnHQGHNXQVNDS VOXWOLJHQ��lU�GHQ�WHRUHWLVND�NXQVNDS�VRP�L�UHJHO�JnU�DWW�OlVD�VLJ�WLOO��G�YV��WHRULHU��PHWRGHU��I|UHVNULIWHU�RFK�DOOPlQQD�SULQFLSHU�VRP�PHG�WLGHQ�IRUPXOHUDWV�LQRP�HWWNXQVNDSVRPUnGH�
*|UDQ]RQ�SnSHNDU�DWW�QlU�NXQVNDS�GLVNXWHUDV�WHQGHUDU�GHQ�VLVWQlPQGD��WHRUHWLVND�NXQVNDSHQ�DWW�|YHUEHWRQDV�Sn�GHQ�SUDNWLVND�NXQVNDSHQV�EHNRVWQDG��PHGDQ� I|UWURJHQKHWVNXQVNDSHQ�RIWDJO|PV�ERUW�KHOW��6DPWLGLJW�lU�GH�WUH�NXQVNDSVIRUPHUQD� LQWLPW�I|UNQLSSDGH�PHG�YDUDQGUD�RFKVNDSDV�JHQRP�HQ�IRUWO|SDQGH�GLDORJ��1lU�GH�LQWH�WLOOnWV�J|UD�GHW�GlUI|U�DWW�IlUGLJKHWV��RFK�HOOHU
�� (QOLJW�$GDP�GRPLQHUDV�$,� VRP� IRUVNQLQJVRPUnGH�DY� WYn�KXYXGLQULNWQLQJDU��'HQ� HQD� lU� V\PEROLVN�$,� VRPEHVNULYV� RYDQ� RFK� GHQ� DQGUD� lU� DVVRFLHUDQGH� $,� �MPIU� HQJHOVNDQV� FRQQHFWLRQLVP��� $VVRFLHUDQGH� $,� I|UV|NHU�PHG�HQ�NRUWIDWWDG�I|UNODULQJ��EHVNULYD�GH�PHQWDOD�SURFHVVHU�VRP�OLJJHU�Sn�SHUFHSWLRQV��HOOHU�I|UQLPPHOVHQLYn��� $OODQ�-DQLN��������VNLOMHU�Sn�GHQQD�W\S�DY�W\VW�NXQVNDS�RFK�GHQ�VRP�XWJ|UV�DY�NXQVNDS�VRP�lU�I|UKnOODQGHYLVOlWW�DWW�DUWLNXOHUD��PHQ�VRP�GHQ�HOOHU�GH�VRP�RPIDWWDV�DY�GHQ�PHGYHWHW�HOOHU�RPHGYHWHW�DYVWnU�IUnQ�DWW�XWWU\FND�LRUG��-DQLN�SnSHNDU�KXU�GHQ�VHQDUH�YDULDQWHQ�DY�W\VW�NXQVNDS�LEODQG�DQYlQGV�VRP�PDNWPHGHO��� )RUPXOHULQJDU� VRP� L� DYJ|UDQGH� VW\FNHQ� IRUPDWV� DY� ILORVRIHQ�/XGZLJ�:LWWJHQVWHLQV� VNULYQLQJDU� L� lPQHW�� DY*|UDQ]RQV�QRWDSSDUDW�DWW�G|PD��� *|UDQ]RQ��V�����
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I|UWURJHQKHWVNXQVNDSHQ�WRQDV�QHU�HOOHU�UHQW�DY�RV\QOLJJ|UV��W|PV�lYHQ�SnVWnHQGHNXQVNDSHQ�SnVLWW�LQQHKnOO�
3UDNWLVN�NXQVNDS

�'HW�lU�QRJ�UXWLQ�RFK�LQWXLWLRQ�RFK�YDQD��)|U�GHW�lU�QRJ�VRP�HQ�KDQWYHUNDUH�VRPVND�VQLGD�HQ�GRFND��>�@�KDQ�J|U�GHW�OLNVRP�>�@�OLWH�Sn�NlQQ�RFK�Vn�NRPPHU�GHWIUDP����3URJUDPPHUDQGHWV�NDUDNWlU�DY�KDQWYHUN��G�Y V� � VRP�HQ� L� I|UVWD�KDQG�SUDNWLVN�NXQVNDS�� O\IWVRIWD� IUDP� DY� EnGH� GHP� VRP� XW|YDU� SURJUDPPHULQJ� RFK� DY� GHP� VRP� IRUVNDU� NULQJ� KXUSURJUDPPHULQJ�OlUV�LQ��XW|YDV��� ,QQHE|UGHQ�DY�SUDNWLVN�NXQVNDS�GLVNXWHUDV�DY�$OODQ�-DQLN��EO�D�L�.XQVNDSVEHJUHSSHW�L�SUDNWLVN�ILORVRIL UHVSHNWLYH�L�&RUGHOLDV�W\VWQDG���RP�UHIOHNWLRQHQVNXQVNDSVWHRUL��-DQLN�SnSHNDU�DWW�SUDNWLVN�YLVGRP�L�VWRU�XWVWUlFNQLQJ�KDQGODU�RP�HQ�SHUVRQOLJNXQVNDS��GlU�GHW�JlOOHU�DWW�NRPPD�XQGHUIXQG�PHG�YDG�VRP�lU�UlWW�RFK�IHO�I|U�PLJ��XQJHIlU�VRPHQ�VNLFNOLJ�KDQWYHUNDUH� VRP�IXQQLW� VLQ�HJHQ�VWLO��)|U� DWW� Qn�GLWKlQ�NUlYV� GRFN�DWW�PDQ�EnGHNRPPHU� XQGHUIXQG�PHG� YLOND� UHJOHU� VRP� NlQQHWHFNQDU� HWW� NXQQDQGH� �� RFK� DWW� PDQ� OlU� VLJWLOOlPSD�GHP��)|U�DWW�I|UVWn�GH�JUXQGOlJJDQGH�UHJOHUQD�NUlYV�DWW�QnJRQ�YLVDU H[HPSHO�Sn�YLONDGHVVD�lU�RFK�KXU�GH�NDQ� WLOOlPSDV��3DUDOOHOOW�PHG�GHWWD�PnVWH� MDJ� VHGDQ�VMlOY� InU�|YD� ��PHGP|MOLJKHW� WLOO� NRQWLQXHUOLJ� IHHGEDFN� L� IRUP� DY� NRQVWUXNWLY� NULWLN� IUnQ� QnJRQ� PHG� GMXSHUIDUHQKHW�DY�RPUnGHW��gYHUI|UW�Sn�SURJUDPPHULQJ�VNXOOH�GHWWD�LQQHElUD�DWW�VRP�QRYLV�PnVWHPDQ� In� KMlOS� DWW� VH� GH�P|QVWHU� VRP� NlQQHWHFNQDU� O|VQLQJHQ� DY� HWW� SUREOHP� RFK� KXU� GHQQDO|VQLQJ�RPYDQGODV�WLOO�SURJUDPNRG��9LVVHUOLJHQ�NDQ�O|VQLQJDU�RIWD�VH�XW�Sn�PnQJD�ROLND�VlWW�PHQ�I|U�DWW�In�HQ�FKDQV�DWW�I|UVWn�GHW�PnVWH�MDJ�In�PnQJD�ROLND�H[HPSHO���3RlQJHQ�lU�DWW�PDQOlU�VLJ�YHWD�YDG�PDQ�VND�VH����
-DQLN� UHODWHUDU� WLOO� GHQ� IHPVWHJVPRGHOO� I|U� KXU� YL� I|UElWWUDU� YnUW� \UNHVNXQQDQGH�� VRPXWYHFNODWV� DY� GHQ� DPHULNDQVNH� ILORVRIHQ� +XEHUW� 'UH\IXV���� 0RGHOOHQ� EHVNULYHU� IHPXWYHFNOLQJVVWDGLHU�YDUDY�GH�WYn�I|UVWD�XWJ|UV�DY�NXQVNDSVXWYHFNOLQJHQ�KRV�QRYLVHU�UHVSHNWLYHQ\E|UMDUH���
'HW�I|UVWD�VWDGLHW��QRYLV��NlQQHWHFNQDV�DY�DWW�Q\E|UMDUHQ�OlU�VLJ�EHKlUVND�HWW�InWDO�UHJOHU��6RPQ\E|UMDUH� lU� PDQ� RIWDVW� Q\ILNHQ�� PHQ� GHW� ILQQV� RFNVn� HQ� EHJUlQVQLQJ� L� KXU� P\FNHW� Q\LQIRUPDWLRQ�PDQ�NDQ�WD�HPRW��$Y�GHQ�DQOHGQLQJHQ�DQVHV�GHW�RIWD�ElVW�DWW�NRQFHQWUHUD�VLJ�SnI|UVWnHOVHQ�DY�YHGHUWDJQD� IDNWD�RFK�UHJOHU� I|U�KXU�GHVVD� IDNWD�NDQ�EHDUEHWDV��6RFLRORJHQ�%R(QHURWK�EHVNULYHU�GHWWD�VWDGLXP�L�I|OMDQGH�RUGDODJ��EHWUDNWDW�XU�GHQ�OlUDQGHV�SHUVSHNWLY�

>�@�GHW�lU�L�VLWXDWLRQHU�YL�LQWH�NDQ�Vn�P\FNHW�RP��LQWH�KDU�P|WW�Vn�RIWD�L�SUDNWLNHQ�lU� RYDQD� YLG�� VRP� YL� NlQQHU� GHW� VW|UVWD� EHKRYHW� DY� DWW� EHJUlQVD� RVV� WLOO� GHYLNWLJDVWH� IDNWRUHUQD�� DQDO\VHUD� GHP� UDWLRQHOOW� RFK� KHOVW� YDUD� I|UEHUHGGD� PHGLQOlUGD�UXWLQHU�VRP�YL�DXWRPDWLVNW�NDQ�WLOOJULSD��9L�NlQQHU�HWW�QlVWDQ�GHVSHUDW�VXJ
�� (Q� SURJUDPPHUDUH�PHG�PnQJnULJ� HUIDUHQKHW� EHVNULYHU� SURJUDPPHULQJ� VRP� DNWLYLWHW��8U�6HOOLQJ� 6M|EHUJ�	7MHUQVWU|P�V����� *|UDQ]RQ��3DSHUW�	�7XUNOH��6HOOLQJ�6M|EHUJ�	�7MHUQVWU|P�P�IO��� -DQLN���������V������� ,�0LQG�RYHU�0DFKLQH��7KH�3RZHU�RI�+XPDQ�,QWXLWLRQ�DQG�([SHUWLVH�LQ�WKH�(UD�RI�WKH�&RPSXWHU��� 'H�WUH�|YULJD�XWYHFNOLQJVVWHJHQ�UXEULFHUDV����.RPSHWHQW�����6NLFNOLJ�����([SHUW�
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HIWHU� PHWRGHU�� WHNQLNHU� RFK� QnJRW� VODJV� �WHRUHWLVN�� PRGHOO� VRP� EHVNULYHUVLWXDWLRQHQ�I|U�RVV���,� GHW� DQGUD� VWDGLHW�� VRP� EHQlPQV� Q\E|UMDUVWDGLHW�� EHWRQDV� YLNWHQ� DY� SUDNWLVN� HUIDUHQKHW� LYHUNOLJD�VLWXDWLRQHU��'HQ�DYDQFHUDGH�Q\E|UMDUHQ�NDQ�QX�E|UMD�XSSWlFND�GHODU�VRP�LQWH�lU�H[DNWGHILQLHUDGH��PHQ�VRP�KDU�EHW\GHOVH�I|U�KXU�HQ�XSSJLIW�NDQ�O|VDV��+RQ�HOOHU�KDQ�E|UMDU�VN|QMDOLNKHWHU� PHOODQ� DNWXHOOW� SUREOHP� RFK� SUREOHP� VRP� KRQ�� KDQ� VW|WW� Sn� WLGLJDUH�� 9LNWHQ� DYSUDNWLVN� HUIDUHQKHW� EHWRQDV�� lYHQ� RP� GHQ� WHRUHWLVND� JUXQGHQ� VHV� VRP� VMlOYNODU�� �'HW� lUSUDNWLNHQ�VRP�NDQ�JH�GH�WHRUHWLVND�NXQVNDSHUQD�OLY�� ��
-DQLN�J|U�GHVVXWRP�HQ�YLNWLJ�GLVWLQNWLRQ�YDG�JlOOHU�UHJOHU�VRP�NRQFHSW��5HJOHU�NDQ�YDUD�VnYlOUHJXODWLYD� VRP� NRQVWLWXHUDQGH�� 5HJXODWLYD� UHJOHU� lU� QRUPDWLYD�� G� Y� V� GH� EHVWlPPHU� YLONDKDQGOLQJDU� VRP� lU� WLOOnWQD� RFK� YLOND� VRP� LQWH� lU� GHW�� 7UDILNUHJOHU� XWJ|U� HWW� H[HPSHO� SnUHJXODWLYD� UHJOHU�� .RQVWLWXHUDQGH� UHJOHU� lU� �W\SIDOO� HOOHU� H[HPSHO� VRP� VSHODU� HQ� P|QVWHU�ELOGDQGH�UROO�QlU�GHW�JlOOHU�DWW�EHVWlPPD�GHQ�
UHJHOPlVVLJKHW
�HOOHU�RUGQLQJ�VRP�VNDOO�SUlJODHQ�YLVV�DNWLYLWHW���� 3URJUDPPHULQJ�� OLNVRP�GH�IOHVWD�DQGUD�DNWLYLWHWHU��NlQQHWHFNQDV�DY�EnGDGHVVD� UHJHOW\SHU��.RGVWDQGDUG� NDQ� VlJDV� XWJ|UD� H[HPSHO� Sn� UHJXODWLYD� UHJOHU�PHGDQ� VMlOYDSUREOHPO|VQLQJHQ�RFK�KXU�GHQQD�XWI|UV�I|U�DWW�UHVXOWHUD�L�HWW�IXQJHUDQGH�SURJUDP�lU�H[HPSHOSn� NRQVWLWXHUDQGH� UHJOHU��*HQRP�ROLND� H[HPSHO� Sn� KXU�PDQ� NDQ� O|VD� OLNDUWDGH� SUREOHP� InUQRYLVHQ�P|MOLJKHW� DWW� |YD� VLJ� L� KXU�PDQ� J|U��'H� NRQVWLWXHUDQGH� UHJOHUQD� lU�PHG� -DQLNV�RUG�KDQGOLQJVH[HPSHO� VRP�lU� WLOO� I|U� DWW� XSSUHSDV� ���� )|U� DWW� WD� WLOO� VLJ� GH� QRUPDWLYD� UHJOHUQD�SnSHNDU�-DQLN�YLGDUH��PnVWH�PDQ�I|UVW�OlUD�VLJ�EHKlUVND�WHNQLNHQ��HOOHU�KXU�PDQ�J|U��gYHUVDWWWLOO�SURJUDPPHULQJVNXQVNDS�VNXOOH�PDQ�NXQQD�VlJD�DWW�I|U�DWW�I|UVWn�V\QWD[HQ�RFK�YDUI|U�GHQlU� XSSE\JJG� VRP� GHQ� lU�� PnVWH� PDQ� I|UVW� I|UVWn� KXU� PDQ� O|VHU� SUREOHPHW� RFK� RPYDQGODUO|VQLQJHQ� WLOO� NRG�� 6NULYDQGHW� DY� SVHXGRNRG� NDQ� VlJDV� XWJ|UD� HWW� I|UV|N� WLOO� DWW� |YHUEU\JJDVWHJHW� IUnQ� SUREOHPO|VQLQJ� WLOO� NRUUHNW� V\QWD[� L� SURJUDPPHULQJ�� -DQLN� PHQDU� DWW� I|U� DWWXWYHFNOD� HWW� �\UNHV�NXQQDQGH� PnVWH� PDQ� OlUD� VLJ� �KXU�� LQQDQ�PDQ� OlU� VLJ� �YDG��� ,� IRUPHOOXQGHUYLVQLQJ�EHWRQDV��HQOLJW�-DQLN��GHQ�SnVWnHQGHNXQVNDS�VRP�XWJ|UV�DY��YDG�����%HWHFNQDQGHI|U�GHWWD�VODJV�NXQVNDS�lU�I|UPnJDQ�DWW�nWHUJH�GHW�YL�NDQ�L�VNULIWOLJD�SURY�� ��

)|UHVWlOOQLQJDU�NULQJ�SURJUDPPHULQJ
)|U�DWW�ElWWUH�I|UVWn�YLOND�SURFHVVHU�VRP�I|UVLJJnU�YLG�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS�WRJ�MDJ�KMlOS�DY�ROLND�XQGHUV|NQLQJDU�NULQJ�SURJUDPPHULQJ�VRP�DNWLYLWHW��(Q�DY�GHVVD�WH[WHUYDU� 6KLUOH\� %RRWKV� GRNWRUVDYKDQGOLQJ� /HDUQLQJ� WR� SURJUDP� �� D� SKHQRPHQRJUDSKLFSHUVSHFWLYH��'HQ�FHQWUDOD�IUnJHVWlOOQLQJHQ�KRV�%RRWK�lU��9DG�LQQHElU�GHW�RFK�YDG�NUlYV�I|U�DWWOlUD� VLJ� SURJUDPPHUD"� %RRWK� I|UV|NHU� L� VLQ� VWXGLH� DWW� NODUJ|UD� HWW� XUYDO� Q\E|UMDUVWXGHQWHUVI|UVWnHOVH� DY� SURJUDPVSUnNHW� 60/� �6WDQGDUG� 0HWD�/DQJXDJH��� HWW� IXQNWLRQHOOW� VSUnN�� +RQVlWWHU�IRNXV�GHOV�Sn�UDPYHUNHW�L�IRUP�DY�I|UHVWlOOQLQJDU�RP�YDG�GHW�LQQHElU�DWW�SURJUDPPHUD�DWW� OlUD� VLJ� SURJUDPPHUD� RFK� I|UHVWlOOQLQJDU� RP� YDG� HWW� SURJUDPVSUnN� HJHQWOLJHQ� lU�� 'HOVXQGHUV|NHU� KRQ� VWXGHQWHUQDV� I|UVWnHOVH� DY� HWW� DQWDO� EHJUHSS� UHODWHUDGH� WLOO� SURJUDPPHULQJ�IXQNWLRQHU�� UHNXUVLRQ� RFK� NRUUHNWKHW� �MPIU�� IHOKDQWHULQJ��� 'lUXW|YHU� KDU� %RRWK� VWXGHUDW� KXUQnJUD�DY�VWXGHQWHUQD�QlUPDW�VLJ�HWW�DQWDO��JLYQD��SURJUDPPHULQJV�SUREOHP�
�� (QHURWK��V������ 3UHFLVLRQ�RFK�,PSURYLVDWLRQ��V������ -DQLN���������V������ ,ELG��V������ ,ELG��V����
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9DG�JlOOHU�V\QHQ�Sn�SURJUDPPHULQJ� IRUPXOHUDU�%RRWK�WUH�KXYXGNRQFHSW�XWLIUnQ�VLQ�VWXGLH���'HVVD�YLVDU�DWW�SURJUDPPHULQJ�EHWUDNWDV�VRP�HQ�DNWLYLWHW�VRP�lU�DQWLQJHQ����GDWRURULHQWHUDG���SUREOHPRULHQWHUDG���SURGXNWRULHQWHUDG �
9DG� JlOOHU� V\QHQ� Sn� SURJUDPPHULQJVVSUnN �L� DOOPlQKHW�� ILQQHU� %RWK� I\UD� ROLND� V\QVlWW���3URJUDPPHULQJVVSUnN�VRP����HWW�DQYlQGEDUW�SURJUDP ��GlU�VSUnNHW�EHWUDNWDV�VRP�HWW�IULVWnHQGH�REMHNW�VRP�P|MOLJJ|U�DWWVNULYD�SURJUDP�Sn�HWW�YLVVW�VlWW��HOOHU�SDVVD�I|U�HQ�VSHFLHOO�WLOOlPSQLQJ���� NRG�� G� Y� V� LQVWUXNWLRQHU�� NRPPDQGRQ� RFK� DQQDQ� V\QWD[� VRP� NlQQHWHFNQDU� HWWSURJUDPVSUnNV�XSSE\JJQDG����PHGHO�I|U�NRPPXQLNDWLRQ� ��W�H[�PHOODQ�SURJUDPPHUDUHQ�RFK�GDWRUQ�HOOHU�PHOODQ�GDWRUQRFK�SURJUDPPHWV�VOXWJLOWLJD�DQYlQGDUH���� HWW� VlWW� DWW� XWWU\FND� VLJ JHQRP� DWW� IRUPXOHUD� O|VQLQJHQ� Sn� HWW� SUREOHP� HOOHU� JHQRP� DWWXWWU\FND�HQ�LGp�Sn�HWW�VlWW�VRP�NDQ�DQYlQGDV��SnYHUNDV�DY�GDWRUQ�
6OXWOLJHQ�IRUPXOHUDU�%RRWK�RFNVn�I\UD�NRQFHSW�RP�YDG�GHW�LQQHElU�DWW�OlUD�VLJ�SURJUDPPHUD����� OlUD� VLJ� HWW� SURJUDPPHULQJVVSUnN �� 'lU� IRNXV� OLJJHU� Sn� DWW� OlUD� VLJ� NlQQHWHFNHQ� RFKGHWDOMHU�L�V\QWD[HQ�I|U�HWW�HOOHU�IOHUD�VSUnN��� /lUD�VLJ�DWW�VNULYD�SURJUDP�L�HWW�VSHFLILNW�SURJUDPVSUnN ��� /lUD�VLJ�DWW�O|VD�SUREOHP� L�IRUPHQ�DY�GDWRUSURJUDP��G�Y�V�DWW�OlUD�VLJ�SURGXFHUD�SURJUDPVRP�O|VHU�SUREOHPHW��� )|U�DWW�EOL�HQ�GHO�DY�GHW��GH�VDPPDQKDQJ�GlU�GDWRUSURJUDP VNDSDV��PHG�IRNXV�Sn�DWWOlUD�VLJ�O|VD�SUREOHP�RFK�VNULYD�SURJUDP�L�VDPDUEHWH�PHG�HOOHU�I|U�DQGUD�
%RRWK� SnSHNDU� DWW� GH� ROLND� UDPYHUN� I|U� I|UKnOOQLQJVVlWW� VRP� KRQ� LGHQWLILHUDU� L� VLQXQGHUV|NQLQJ�ERWWQDU�L�GHQ�HQVNLOGH�VWXGHQWHQV�HUIDUHQKHWHU�DY��HOOHU�EULVW�Sn��DNWLYLWHWHU�VRPSURJUDPPHULQJ�RFK�SUREOHPO|VQLQJ��5DPYHUNHQ�SnYHUNDU��Sn�ROLND�VlWW�RFK�L�YDULHUDQGH�JUDGRFK� NRPELQDWLRQHU�� KXU� GHQ� HQVNLOGH� VWXGHQWHQ� WDU� WLOO� VLJ� ROLND� DVSHNWHU� DYSURJUDPPHULQJVNXQVNDS��JHQRP�DWW�IRNXV�Sn�YDG�VRP�lU�YlVHQWOLJW�VNLIWDU��6OXWVDWVHUQD�PDQE|U�GUD�lU��HQOLJW�%RRWK��DWW�

,PSOLFDWLRQV� IRU� WHDFKLQJ� OLH� LQ� WKH� QDWXUH�RI� WKH� FRQFHSWLRQV� LGHQWLILHG��6WUHVV� LVSODFHG� RQ� WKH� IUDPHZRUN� FRQVWLWXHQWV� LQ� WKDW� WHDFKLQJ� VKRXOG� HQFRXUDJH� ZHOO�IRXQGHG� FRQFHSWLRQV� WKURXJK� H[DPSOH�� 7HDFKLQJ� VKRXOG� QRW� PHUHO\� WU\� WR� EULQJDERXW�H[SHUW�EHKDYRLXU�LQ�VWXGHQWV�E\� RIIHULQJ�H[SHUW�YLHZV�RQ�WKH�FRQWHQW��EXW�JLYHVWXGHQWV� WKH� UDQJH� FKDOOHQJHV� ZKLFK� HQDEOH� WKHP� WR� FRPH� WR� WKH� H[SHUWXQGHUVWDQGLQJ�YLD�H[SHULHQFH��7HDFKHUV�VKRXOG�DERYH�DOO�EH�DZDUH�RI�WKH� UDQJH�RIFRQFHSWLRQV�KHOG�E\� WKHLU�VWXGHQWV��DQG� WKDW�SRRU�FRQFHSWLRQV�DUH�QRW�QHFHVVDULO\FDXJKW�LQ�ODE�H[HUFLVHV�DQG�H[DPLQDWLRQV �PLQ�PDUNHULQJ����
1lU� MDJ� DQDO\VHUDGH� UHVXOWDWHQ� IUnQ� JHQRPI|UGD� LQWHUYMXHU� EOHY� GHW� XSSHQEDUW� I|U� PLJ� DWWVWXGHQWHUQD�YLG�GH�EnGD�SURJUDPPHQ�P\FNHW�VlOODQ�VnJ�SURJUDPPHULQJ�VRP�HQ�L�I|UVWD�KDQGSUREOHPRULHQWHUDG� DNWLYLWHW�� XWDQ� VQDUDUH� VRP� DQWLQJHQ� GDWRURULHQWHUDG� HOOHU� SURGXNW�RULHQWHUDG�� ,QQHE|UGHQ� DY� DWW� OlUD� VLJ� SURJUDPPHUD� NRQFHQWUHUDGH� VLJ� GlUI|U� L� VWRU
�� %RRWK��V������� ,ELG���V������� ,ELG���V������� %RRWK��DEVWUDFW�
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XWVWUlFNQLQJ� WLOO� DWW� OlUD� VLJ�HWW�SURJUDPPHULQJVVSUnN�RFK�� HOOHU� OlUD�VLJ� VNULYD�SURJUDP�L� HWWVSHFLILNW�SURJUDPVSUnN��)|U�PnQJD�IUDPVWRG�GHW�RFNVn�VRP�FHQWUDOW�DWW�EOL�HQ�GHO�DY�GHW��GHVDPPDQKDQJ� GlU� GDWRUSURJUDP� VNDSDV� JHQRP� DWW� In� DQVWlOOQLQJ� LQRP� RPUnGHW�� GRFN� LQWHQ|GYlQGLJWYLV� VRP� SURJUDPPHUDUH�� 'H� LQWHUYMXDGH� OlUDUQD� GlUHPRW� EHWRQDGH� GHQSUREOHPRULHQWHUDGH� VLGDQ� DY� SURJUDPPHULQJ��PHQ� XWWU\FNWH� RFNVn� DWW� GH� XSSIDWWDGH� DWW� MXVWGHQ�VLGDQ�RUVDNDGH�SUREOHP�KRV�PnQJD�VWXGHQWHU��9DG�JlOOHU�V\QHQ�Sn�SURJUDPPHULQJVVSUnNI|UHNRP�DOOD�I\UD�V\QVlWW�VRP�%RRWK�GHILQLHUDU��'RFN�YDU�GHW�HQEDUW�EODQG�VWXGHQWHU�RFK�OlUDUHPHG� OnQJ� HUIDUHQKHW� RFK� XSSOHYHOVHU� DY� SURJUDPPHULQJ� VRP� HQ� OHNIXOO� DNWLYLWHW�� VRPSURJUDPPHULQJ�RFK�SURJUDPPHULQJVVSUnN�VnJV�VRP�HWW�VlWW�DWW�XWWU\FND�VLJ��%RRWKV�VOXWVDWV�DWWEULVWDQGH� I|UVWnHOVH� �I|U� SURJUDPPHULQJVlPQHW�� LQWH� Q|GYlQGLJWYLV� XSSWlFNV� JHQRPODERUDWLRQHU� RFK� WHQWDPLQD� KDU� lYHQ� SnWDODWV� DY� DQGUD���� ,� VWXGHQWLQWHUYMXHUQD� IUDPNRP� GHWRFNVn� PHG� DOO� W\GOLJKHW� DWW� HWW� JRGNlQQDQGH� L� SURJUDPPHULQJVNXUVHQ� LQWH� Q|GYlQGLJWYLVLQQHEDU�I|UVWnHOVH�I|U�lPQHW�
9LG� OlVQLQJHQ� DY� &KULVWLQD� %M|UNPDQV� UDSSRUWHU� RP� NYLQQOLJD� VWXGHQWHUV� XSSOHYHOVHU� DYGDWDYHWHQVNDS�L�GH�VDPPDQKDQJ�GlU�%M|UNPDQ�YHUNDU����ILFN�MDJ�\WWHUOLJDUH�EHNUlIWHOVH�I|U�DWWGH� VYnULJKHWHU� L� DWW� I|UYlUYD�NXQVNDS� L�SURJUDPPHULQJ�VRP� MDJ�XSSOHYW� ��KRV�PLJ� VMlOY�RFKDQGUD�YLG�%7+���H[LVWHUDGH�lYHQ�YLG�DQGUD�K|JVNRORU��&KULVWLQD�%M|UNPDQV� LDNWWDJHOVHU�NDQVDPPDQIDWWDV� L� UXEULNHQ� WLOO� UDSSRUWHQ� IUnQ� KHQQHV� I|UHGUDJ� 9DUI|U� YlOMHU� NYLQQRU� LQWHGDWDYHWHQVNDS"� ��RFK�KXU�NDQ�YL� VW|WWD�GHP�VRP�J|U�GHW" �� %M|UNPDQ�YLVDU� L� VLQ� UDSSRUW�SnQnJUD�YLNWLJD�IDNWRUHU�i $WW� GDWDYHWHQVNDSHQ� VRP� GLVFLSOLQ� EnGH� L� XWELOGQLQJV�� RFK� DUEHWVVDPPDQKDQJ� EHWUDNWDVVRP�N|QO|V� VDPWLGLJW� VRP�GHQ� L� SUDNWLNHQ� GRPLQHUDV� DY�PlQ�� YLONHW�%M|UNPDQ� VHU� VRPSUREOHPDWLVNW�i $WW� ELOGHU� RFK� I|UHVWlOOQLQJDU� NULQJ� YDG� VRP� lU� GDWDYHWHQVNDS�� WHNQLN�� YHP� VRP� lUGDWDYHWDUH��GDWDWHNQLNHU�RFK�YDG�GHW�LQQHElU�DWW�DUEHWD�VRP�GDWDYHWDUH��GDWDWHNQLNHU�PnVWHSUREOHPDWLVHUDV� PHU�� 9DULIUnQ� NRPPHU� W� H[� I|UHVWlOOQLQJDU� RP� DWW� DUEHWH� PHG� GDWRUHULQQHElU��OnQJD��HQVDPPD�QlWWHU�IUDPI|U�GDWRUQ�"i $WW�GHQ�LGHQWLWHW�VWXGHQWHQ�VNDSDU�YLG�I|UYlUYDQGHW�DY�HQ�XWELOGQLQJ�RFK�IRUPDQGHW�DY�HQIUDPWLGD�\UNHVUROO�NRPSOLFHUDV�I|U�GH�NYLQQOLJD�VWXGHQWHUQD�L�HQ�PLOM|�GlU�NRPPHQWDUHU�LVWLO�PHG�DWW�GHW�EHK|YV�IOHU��GXNWLJD�GDWDNLOODU��lU�OHJLR���bYHQ�RP�NRPPHQWDUHUQD�VQDUDUHJHU� XWWU\FN� I|U� EULVWDQGH� PHGYHWHQKHW� lQ� RP� DWW� GHUDV� XWWDODUH� LQWH� |QVNDU� VH� GXNWLJDGDWDWMHMHU��
%M|UNPDQ�KDU�DUEHWDW�PHG�ROLND�SURMHNW�VRP�KDIW�I|U�DYVLNW�DWW�VW|GMD�GH�NYLQQRU�VRP�YDOW�DWWOlVD� GDWDYHWHQVNDS� �I|U� DWW� L� I|UOlQJQLQJHQ� I|UKRSSQLQJVYLV� RFNVn� UHNU\WHUD� IOHU� NYLQQOLJDVWXGHQWHU���'HW�PHVW�VLJQLILNDQWD�lU�SURMHNWHW�VRP�EHVNULYV�L�UDSSRUWHQ�3URMHNW�4����0HG�RFKI|U� NYLQQOLJD� VWXGHQWHU� L� GDWDYHWHQVNDS �� %M|UNPDQ� KDU� GHOV� JHQRP� HQNlWHU�� GHOV� JHQRPLQWHUYMXHU�I|UV|NW�EHVYDUD�IUnJRU�NULQJ���i KXU�VWXGHQWHUQD�KDU�XSSIDWWDW�XWELOGQLQJHQ��JHQHUHOOW�RFK�LQRP�GH�ROLND�lPQHQD�i YDUI|U�GH�YDOW�GHQi YLOND� I|UNXQVNDSHU� GH� KDIW� PHG� VLJ� �PHG� VlUVNLOG� YLNW� ODJG� YLG� GDWRUYDQD� UHVSHNWLYHNXQVNDSHU�L�SURJUDPPHULQJ�i V\QSXQNWHU�Sn�N|QVI|UGHOQLQJHQi YLOND�SURJUDPPHULQJVNXQVNDSHU�VWXGHQWHUQD�DQVHU�VLJ�KD�I|UYlUYDW�HIWHU�I|UVWD�nUVNXUVHQ�
�� %O�D�L�&KULVWLQD�0|UWEHUJV�ELGUDJ�WLOO�'DWDWHNQLVN�LQJnQJ�I|U�NYLQQRU��HQ�XWYlUGHULQJ��� &KULVWLQD� %M|UNPDQ� KDU� DUEHWDW� VRP� OlUDUH� Sn� 'DWDYHWHQVNDSOLJD� SURJUDPPHW� YLG� 8SSVDOD� 8QLYHUVLWHW� RFKXQGHUYLVDW�EO�D�L�SURJUDPPHULQJ��+RQ�KDU�RFNVn�DUEHWDW�VRP�VWXGLHYlJOHGDUH�I|U�SURJUDPPHW��6H�lYHQ�IRWQRW������ )|UHGUDJHW�K|OOV�YLG�NRQIHUHQVHQ�.YLQQRU�RFK�0DWHPDWLN��VRP�DUUDQJHUDGHV�L�8SSVDOD�GHQ�������DSULO�������� %M|UNPDQ���������V�������
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(QNlWHUQD�RFK�LQWHUYMXHUQD�KDU�LQJnWW�VRP�HQ�GHO�L�SURMHNWHW�RFK�XWJMRUW�HWW�YLNWLJW�XQGHUODJ�YLGXWIRUPDQGH�DY�DNWLYLWHWHU�VRP�V\IWDW�WLOO�VW|GMD�GH�NYLQQRU�VRP�VWXGHUDW�YLG�SURJUDPPHW�
'HQ�ELOG�VRP�Yl[HU�IUDP��YDG�JlOOHU�SURMHNWHWV�UHVXOWDW�RFK�VRP�KDU�GLUHNWD�EHU|ULQJVSXQNWHUPHG� PLWW� DUEHWH�� YLVDU� Sn� QnJUD� EHW\GHOVHIXOOD� IDNWRUHU�� .YLQQRUQD� YLG� XWELOGQLQJHQ� lU� LPLQRULWHW��'H�KDU�EHW\GOLJW�PLQGUH�HUIDUHQKHW�DY�GDWRUHU� RFK�SURJUDPPHULQJ� Gn�GH�SnE|UMDUXWELOGQLQJHQ� lQ� VLQD� PDQOLJD� VWXGLHNDPUDWHU�� 'HW� JnU� DWW� YLVD� HWW� VDPEDQG� PHOODQ� GHI|UNXQVNDSHU� VWXGHQWHUQD� KDU� L� SURJUDPPHULQJ� RFK� GHUDV� VWXGLHUHVXOWDW� L� SURJUDPPHULQJV�NXUVHUQD� �VnYlO� VRP� GHUDV� HJHQ� XSSOHYHOVH� DY� KXU� YlO� GH� O\FNDWV��� ,� GLVNXVVLRQVDYVQLWWHW�NDSLWHO� IHP�� I|U� MDJ� HWW� UHVRQHPDQJ� NULQJ� GHWWD� XQGHU� UXEULNHQ� 6NDSDQGHW� DY� NROOHNWLYNXQVNDS�
)|UKnOOQLQJVVlWW�NULQJ�SURJUDPPHULQJ�VRP�DNWLYLWHW
6KHUU\�7XUNOH�RFK�6H\PRXU�3DSHUW�SURSDJHUDU�L�VLQ�DUWLNHO��(SLVWHPRORJLFDO�3OXUDOLVP���6W\OHVDQG�YRLFHV�ZLWKLQ�WKH�&RPSXWHU�&XOWXUH��I|U�HQ�VW|UUH�|SSHQKHW�JHQWHPRW�ROLND�LQOlUQLQJVVWLODUL�SURJUDPPHULQJVXQGHUYLVQLQJHQ��'H�KDU�WLOOVDPPDQV�LQWHUYMXDW�VWXGHQWHU�Sn�VnYlO�K|JVNROH�VRP� JUXQGVNROHQLYn� RFK� GlULJHQRP� InWW� PnQJD� ROLND� I|UKnOOQLQJVVlWW� EHVNULYQD� I|U� VLJ�3UREOHPHW�lU��HQOLJW�I|UIDWWDUQD��DWW�YLVVD�LQOlUQLQJVVWLODU�KDU�K|JUH�VWDWXV�lQ�DQGUD�

2XU�GDWD�SRLQWV�WR�GLVFULPLQDWLRQ�LQ�WKH� FRPSXWHU�FXOWXUH�WKDW�LV�GHWHUPLQHG�QRW�E\UXOHV�WKDW�NHHS�SHRSOH�RXW��EXW�E\�ZD\V�RI�WKLQNLQJ�WKDW�PDNH�WKHP�UHOXFWDQW�WR�MRLQLQ���7XUNOH�RFK�3DSHUW�PHQDU�DWW�GHW�I|UKnOOQLQJVVlWW�VRP�SUHPLHUDV�NlQQHWHFNQDV�DY�HWW��L�IRUPHOOEHPlUNHOVH��P\FNHW� VWUXNWXUHUDW� QlUPDQGH� GlU� SUREOHPHQ� EU\WV� QHU� L� VHSDUDWD� GHODU� I|U� DWWP|MOLJJ|UD�GHVLJQHQ�DY�PRGXOlUD�O|VQLQJDU��YLOND�VHGDQ�NDQ�SDVVD�LQ�L�GHQ�DYVHGGD�KHOKHWHQ�)|UIDWWDUQD�SnVWnU�LQWH�DWW�GHWWD�I|UKnOOQLQJVVlWW�lU�IHODNWLJW�Sn�QnJRW�VlWW��WYlUWRP�SnSHNDU�GHDWW�YLVVD�VWXGHQWHU�OlU�VLJ�SURJUDPPHUD�P\FNHW�EUD�JHQRP�DWW�DQYlQGD�VLJ�DY�GHQQD�KnOOQLQJ�'HW�ILQQV�GRFN�HQ�KHO�GHO�VWXGHQWHU�VRP�KDU�DQGUD�VlWW�DWW�QlUPD�VLJ�SURJUDPPHULQJHQ�YDUDYHWW�XWJ|UV�DY�HQ�VWLO� VRP�I|UIDWWDUQD�EHQlPQHU��EULFRODJH�����'HQQD�VWLO�NlQQHWHFNQDV��HQOLJWI|UIDWWDUQD�� DY� DWW� VWXGHQWHQ� WLOOlJQDU� VLJ� NXQVNDS� JHQRP� DWW� DUUDQJHUD� RFK� RPDUUDQJHUD�JHQRP� DWW� I|UKDQGOD� RFK� RPI|UKDQGOD�PHG� XWJnQJVSXQNW� IUnQ� GHW� JLYQD�PDWHULDOHW�� -DJ� YLOONDOOD�GHW�HWW�LPSURYLVHUDQGH�DUEHWVVlWW�
>�@�WKHLU�ZRUN�DW�WKH�FRPSXWHU�LV�PDUNHG�E\�D� GHVLUH�WR�SOD\�ZLWK�WKH�HOHPHQWV�RIWKH� SURJUDP�� WR� PRYH� WKHP� DURXQG� DOPRVW� DV� WKH\� ZHUH� PDWHULDO� HOHPHQWV� �� WKHZRUGV� LQ� D� VHQWHQFH�� WKH� QRWHV� LQ� D� PXVLFDO� FRPSRVLWLRQ�� WKH� HOHPHQWV� RI� DFROODJH���

)|UIDWWDUQD� PHQDU� DWW� GHWWD� VlWW� DWW� OlUD� VLJ�� RP� GHW� DOOV� WLOOnWV�� LQWH� EHWUDNWDV� VRP� OLNDYlOXWYHFNODW�RFK�GlUPHG�VlPUH�lQ�GHW�IRUPHOOW�VWUXNWXUHUDGH��'HW�QlUPDU�VLJ�LQWH�GHW�VWDGLXPDY�DEVWUDNWLRQ�VRP�HQOLJW�YlVWHUOlQGVN�SHGDJRJLN��I|UIDWWDUQD�KlQYLVDU�KlU� WLOO�3LDJHW��lU�GHW
�� 3DSHUW�	�7XUNOH�V������� 8WWU\FNHW� NRPPHU� IUnQ� DQWURSRORJHQ� /pYL�6WUDXVV� VRP� DQYlQGH� EHJUHSSHW� I|U� DWW� NRQWUDVWHUD� GHQYlVWHUOlQGVND�DQDO\WLVND�YHWHQVNDSHQ�PRW�GHQ��NRQNUHWD�YHWHQVNDS��VRP�KDQ�PHQDGH� WLOOlPSDV� L� V�N� �SULPLWLYDVDPKlOOHQ��� 3DSHUW�	�7XUNOH��V�����
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K|JVWD� VWDGLHW� L� LQWHOOHNWXHOO� XWYHFNOLQJ�� 3DSHUW� RFK� 7XUNOH� EHVNULYHU� KXU� GHQQD� WHQGHQV� DWWYlUGHUD�NXQVNDS�RFK�GH�WLOOYlJDJnQJVVlWW�VRP�DQYlQGV�I|U�DWW�WLOOlJQD�VLJ�NXQVNDS��VNDSDU�HQNlQVOD�DY�PLQGHUYlUGH�KRV�GH� VWXGHQWHU� VRP� LQWH� DQYlQGHU� VLJ� DY�GHW� �SnEMXGQD�� VlWWHW��(QNlQVOD� VRP� L� YlUVWD� IDOO� NDQ� In�GHP�DWW� WDSSD� OXVWHQ� I|U� lPQHW�SURJUDPPHULQJ��9DG� VRP� lULQWUHVVDQW�lU�DWW�I|UIDWWDUQD�VHU�HQ�W\GOLJ�NRSSOLQJ�PHOODQ�GH�W��VlWW�DWW�QlUPD�VLJ�SUREOHP�VRPGH�EHQlPQHU�EULFRODJH�RFK�GHQ�SURJUDPPHULQJVNXOWXU�VRP�V\QOLJJ|UV�L�KDFNHUNXOWXUHQ���
,� $VWULG� 6HOOLQJ� 6M|EHUJV� RFK�0DWWLDV� 7MHUQVWU|PV� H[DPHQVDUEHWH� �/lUD� VLJ� OHYD� L� GHQ� JUn]RQHQ� IUDPNRPPHU� HQ� GHO� DY� GH� VNLOOQDGHU� VRP� NlQQHWHFNQDU� HQ� HUIDUHQ� SURJUDPPHUDUH� LI|UKnOODQGH� WLOO� HQ� RHUIDUHQ� �H� J� � Q\E|UMDUH���'H� RHUIDUQD� SURJUDPPHUDUQD� EURWWDV� EO� D�PHGVYnULJKHWHU� DWW� I|UVWn� KHOKHWHQ�� +RQ�� KDQ� KDU� RFNVn� SUREOHP� PHG� DWW� OlVD� RFK� I|UVWn� GHQHJHQKlQGLJW�IUDPWDJQD�NRGWH[WHQ��0nQJD�KDU�GHVVXWRP�VYnULJKHWHU�PHG�DWW�|YHU�KXYXG�WDJHWVNDSD�NRGWH[W��PLQ�DQP����)|U�Q\E|UMDUH�LQQHElU�GHWWD��HQOLJW�6HOOLQJ�6M|EHUJ�RFK�7MHUQVWU|P�DWW� GH� KDU� VYnUW� DWW� VH� YDUW� GH� lU� Sn� YlJ� RFK� KXU� SUREOHPHQ� KRSDU� VLJ�� 'HQ� HUIDUQHSURJUDPPHUDUHQ�GlUHPRW�KDU�OlUW�VLJ�DWW�XSSWlFND�EULVWHU�L�SURJUDPNRGHQ�RFK�NDQ�GlULJHQRPnWJlUGD� GHP� LQQDQ� GH� XWYHFNODV� WLOO� SUREOHP�� 'H� KDU� HWW� DQQDW� I|UKnOOQLQJVVlWW� WLOOSURJUDPPHULQJHQ�lQ�Q\E|UMDUQD��(WW�I|UKnOOQLQJVVlWW�VRP�NlQQHWHFNQDV�DY�HWW�IO|GH�L�DUEHWHW�'H�KDU�WLOOUlFNOLJ�HUIDUHQKHW�I|U�DWW�LQWH�IDVWQD�L�VPn�HQNOD�VWDYIHO��RGHNODUHUDGH�YDULDEOHU�PPRFK� GH� EHK|YHU� LQWH� KHOD� WLGHQ� WlQND� Sn� YDG� GH� J|U� RFK� YDUI|U�� 3URJUDPPHULQJHQ� VLWWHU� LNURSSHQ�� 'H� HUIDUQD� SURJUDPPHUDUQD� VRP� 6HOOLQJ� 6M|EHUJ� RFK� 7MHUQVWU|P� LQWHUYMXDW� KDUIOHUnULJ� YDQD� DY� \UNHVPlVVLJ� SURJUDPPHULQJ� LQRP� K|JVNRODQ� RFK� GH� KDU� lYHQ� XQGHUYLVDW� LSURJUDPPHULQJ�� 'H� KDU� GHVVXWRP� PnQJD� nUV� HUIDUHQKHW� DY� �KHPPDSURJUDPPHULQJ�� HOOHU�KDFNDQGH�� VRP� GH� VMlOYD� NDOODU� GHW���� 'HW� LQWUHVVDQWD� lU� DWW� GH� EHVNULYHU� KHPPD�SURJUDPPHUDQGHW�VRP�PHU�OHNIXOOW�lQ�\UNHVSURJUDPPHUDQGHW��'H�EHVNULYHU�RFNVn�EHKRYHW�DYVQDEE� IHHGEDFN� L� KHPPDSURJUDPPHUDQGHW� I|U� DWW� XSSUlWWKnOOD� PRWLYDWLRQHQ�� )HHGEDFNHQVNDSDU� GH� VMlOYD� JHQRP� DWW� W� H[� J|UD� WHVWNODVVHU� HOOHU� VNDSD� HQNOD� DQYlQGDUJUlQVVQLWW�� 'HWYLNWLJD�lU�DWW�In�VH�QnJRQ�IRUP�DY�UHVXOWDW�VRP�EHNUlIWDU�DWW�NRGHQ�IXQJHUDU�RFK�XWI|U�GHW�GHQVND��6DPWLGLJW�lU�GHW� W\GOLJW�KXU�GHUDV�GXEEOD�HUIDUHQKHWHU� DY� \UNHVSURJUDPPHULQJ�RFK�HJHW�KDFNDQGH��EHIUXNWDU�YDUDQGUD��'H�NXQVNDSHU�GH��OHNW��VLJ� WLOO�VNDSDU�JUXQGHQ�I|U�DWW�GH�VNDI|UVWn� RFK� NXQQD� WD� WLOO� VLJ� GH� PHU� IRUPHOOD� PHWRGHU� RFK� DUEHWVVlWW� VRP� NlQQHWHFNQDU\UNHVSURJUDPPHUDQGHW�� 0HWRGHUQD� EOLU� L� VLQ� WXU� HQ� GHO� DY� GHQ� RPHGYHWQD� KnOOQLQJ� VRPNlQQHWHFNQDU�KHPPDSURJUDPPHUDQGHW��3n�Vn�VlWW�NDQ�GH�XSSUlWWKnOOD�HWW�NUHDWLYW�I|UKnOOQLQJV�VlWW�L�EnGD�VLWXDWLRQHUQD�
6HOOLQJ� 6M|EHUJV� RFK� 7MHUQVWU|PV� DUEHWH� KDQGODU� RP� DWW� LGHQWLILHUD� GH� ROLND� SURFHVVHU� VRPQRYLVHU� RFK� Q\E|UMDUH� UHVSHNWLYH� HUIDUQD� SURJUDPPHUDUH� JHQRPJnU� L� VNDSDQGHW� DYSURJUDPNRG�� 8WLIUnQ� GHQQD� LGHQWLILNDWLRQ� GLVNXWHUDU� GH� KXU� XWIRUPQLQJHQ� DY� HWWXWYHFNOLQJVYHUNW\J�VNXOOH�NXQQD�VH�XW�VRP�JHU�VW|G�IUDPI|UDOOW�I|U�Q\E|UMDUHQ��PHQ�VRP�lYHQNDQ�IXQJHUD�I|U�GHQ�PHU�HUIDUQH�SURJUDPPHUDUHQ��'H�SUREOHP�GH�KDU�NRQFHQWUHUDW�VLJ�Sn�U|UOlVDQGH�RFK�WRONDQGH�DY�NRGWH[WHQV�VWUXNWXU��W�H[�QlVWODGH�VW\UVWUXNWXUHU�L�IRUP�DY�ROLND�VODJVORRSDU���VYnULJKHWHQ�DWW�OHWD�IHO�Sn�UlWW�VWlOOH��RFK�SUREOHP�DWW�I|UVWn�V\VWHPHW�L�VLQ�KHOKHW��)|UGHQ� VLVWD� XSSJLIWHQ� KDU� GH� I|UV|NW� I|UD� VDPPDQ� W� H[� DQYlQGDUJUlQVVQLWW� HOOHU� NODVVGLDJUDPPHG� NRGWH[WHQ�� 'HUDV� I|UVODJ� YLVDU� Sn� DWW� GHW� ILQQV� P|MOLJKHWHU� DWW� XWYHFNOD� YHUNW\J� VRPIXQJHUDU�EHW\GOLJW�ElWWUH�L�XWELOGQLQJVVDPPDQKDQJ�lQ�GH�VRP�DQYlQGV�LGDJ�

�� 6H�W�H[�-|UJHQ�1LVVHQV�DUWLNHO�L�)UnQ�V\PDVNLQ�WLOO�F\ERUJ I|U�HQ�EHVNULYQLQJ�DY�KDFNHUNXOWXUHQV�KLVWRULD�RFKNlQQHWHFNHQ��� 'H�LQWHUYMXDGH�SURJUDPPHUDUQD�E|UMDGH�ODERUHUD�PHG�SURJUDPNRG�UHGDQ�L����nUV�nOGHUQ�
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2OLND�LQOlUQLQJVVWLODU
,� GH� LQWHUYMXHU� MDJ� JHQRPI|UGH� IUDPNRP� DWW� ROLND� VWXGHQWHU� KDU� ROLND� VlWW� DWW� QlUPD� VLJSURJUDPPHULQJHQ��'HWWD�EHNUlIWDV�RFNVn�DY�GH�XQGHUV|NQLQJDU�MDJ�UHIHUHUDU�WLOO��9LNWHQ�DY�DWWHUNlQQD�RFK�JH�XWU\PPH�I|U�ROLND�I|UKnOOQLQJVVlWW�L�SURJUDPPHULQJHQ�IUDPKnOOV�RFNVn�
3HGDJRJHQ�%HUQLFH�0F&DUWK\� ������� KDU� I|UV|NW� XWYHFNOD� HQ�PRGHOO� VRP� JHU� XWU\PPH� I|UROLND� I|UKnOOQLQJVVlWW� L� VWXGHQWHUV� RFK� OlUDUHV� NXQVNDSVSURFHVV� �� �WKH� �0$7� 6\VWHP���+RQLGHQWLILHUDU�I\UD�KXYXGVDNOLJD�LQOlUQLQJVVWLODU��PHQ�SnSHNDU�PHG�HPIDV�DWW�LQJHQ�DQYlQGHU�HQLQOlUQLQJVVWLO�KHOW�XWHVOXWDQGH�DY�HQ�DQQDQ��,�NRUWKHW�XWJ|UV�GH�ROLND�VWLODUQD�DY����� ,PDJLQDWLYH� OHDUQHUV��(Q�VWLO�VRP�NlQQHWHFNQDV�DY�DWW�LQIRUPDWLRQ�XSSIDWWDV�NRQNUHW�RFKUHIOHNWHUDV�JHQRP�GHQ�HJQD�HUIDUHQKHWHQ��$OO�NXQVNDS�LQWHJUHUDV�PHG�GHW�HJQD�VNDSDQGHWDY�HQ�LGHQWLWHW�RFK�PHG�VWUlYDQ�DWW�I|UVWn�GHQ�RPJLYDQGH�YlUOGHQ��� $QDO\WLF� OHDUQHUV�� ,QRP� GHQQD� JUXSS� nWHUILQQV� LQGLYLGHU� VRP� XSSIDWWDU� LQIRUPDWLRQDEVWUDNW��PHQ�EHDUEHWDU�GHQ�Sn�HWW�UHIOHNWHUDQGH�VlWW��'H�VNDSDU�WHRULHU�JHQRP�DWW�LQWHJUHUDREVHUYDWLRQHU�PHG�GHW�GH�YHW��'H�OlU�VLJ�JHQRP�DWW�WlQND�JHQRP�LGpHU�RFK�KDU�VWRUW�EHKRYDY� GHWDOMNXQVNDS� I|U� DWW� I|UVWn� lPQHW�� 'H� YlUGHUDU� OLQMlUW� WlQNDQGH�� lU� RIWD� P\FNHWQRJJUDQQD�RFK�GH�K\VHU�VWRU�WLOOWUR�WLOO�H[SHUWHU��� &RPPRQ� 6HQVH� OHDUQHUV� XSSIDWWDU� LQIRUPDWLRQ� DEVWUDNW�� PHQ� EHDUEHWDU� GHQ� DNWLYW�� 'HO\FNDV�LQWHJUHUD�WHRUL�RFK�SUDNWLN�JHQRP�DWW�SU|YD�VLJ�IUDP��'H�lU�RIWD�SUDJPDWLNHU���RPQnJRQWLQJ� IXQJHUDU�� Vn� DQYlQG� GHW�� 'H� YlUGHUDU� VWUDWHJLVNW� WlQNDQGH� RFK� W\FNHU� RP� DWWH[SHULPHQWHUD�RFK�WD�UHGD�Sn�KXU�VDNHU�IXQJHUDU��� '\QDPLF� OHDUQHUV� DQVHV� XSSIDWWD� LQIRUPDWLRQ� NRQNUHW� RFK� EHDUEHWD� GHQ� DNWLYW�� 'HLQWHJUHUDU� HUIDUHQKHWHU� RFK� WLOOlPSQLQJDU�RFK� OlU� VLJ�RIWD� JHQRP� �WULDO� DQG� HUURU���'H� lURIWD� HQWXVLDVWLVND� LQI|U� Q\D� VDNHU� RFK� L� UHJHO� P\FNHW� IOH[LEOD�� 'H� NDQ� RIWD� GUD� ULNWLJDVOXWVDWVHU�WURWV�DWW�GH�VDNQDU�HQ�ORJLVN�XQGHUE\JJQDG�
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6RP� IUDPJnU� DY� ILJXU� �� RPJHV� LQOlUQLQJVVWLODUQD� L� VLQ� WXU� DY� ROLND� I|UKnOOQLQJVVlWW� VRPLGHQWLILHUDV� VRP� NlQVOD� �6HQVLQJ�� )HHOLQJ�� � NRQWUD� I|UQXIW� �7KLQNLQJ�� UHVSHNWLYH� KDQGODQGH�'RLQJ�� NRQWUD� LDNWWDJDQGH� �:DWFKLQJ��� 'HVVD� I|UKnOOQLQJVVlWW� lU� LQWH� DEVROXWD� XWDQ� RIWDEHILQQHU�PDQ� VLJ�PHOODQ� IOHUD� DY� GHP��2P�PDQ� WlQNHU� VLJ� WYn� VNDORU� VRP� NRUVDU� YDUDQGUDYDUDY�HQ�ORGUlW�RFK�HQ�YnJUlW��Vn�XWJ|U�NlQVOD�UHVSHNWLYH�I|UQXIW�SROHUQD�Sn�GHQ�ORGUlWD�D[HOQRFK�KDQGODQGH� UHVSHNWLYH� LDNWWDJDQGH�XWJ|U�SROHUQD�Sn�GHQ�YnJUlWD��'H�IOHVWD�DY�RVV�NlQQHURVV�PHU�EHNYlPD�QlU�YL� InU� ORY�DWW�EHILQQD�RVV�Sn�YLVVD�GHODU� DY� VNDODQ� lQ� DQGUD��9DU�PDQNlQQHU� VLJ� PHVW� EHNYlP� YDULHUDU� IUnQ� LQGLYLG� WLOO� LQGLYLG� EHURHQGH� Sn� YLOND� YL� lU�� YLONHWVDPPDQKDQJ�YL�EHILQQHU�RVV� L��KXU�YL� VHU�Sn�RVV� VMlOYD��YDG�YL� ILQQHU�YLNWLJW�RFK�YDG� DQGUDIUnJDU�HIWHU�RFK�I|UYlQWDU�VLJ�DY�RVV��HOOHU�YDG�YL�WURU�DWW�GH�I|UYlQWDU�VLJ��PLQ�DQP���0F&DUWK\DYVHU�DOOWVn�LQWH�Sn�QnJRW�VlWW�VWlOOD�GH�ROLND�I|UKnOOQLQJVVlWWHQ�PRW�YDUDQGUD��7YlUWRP�YLOO�KRQJHQRP�DWW�LGHQWLILHUD�GHP�SURSDJHUD�I|U�DWW�GH�HUNlQQV�VRP�OLNYlUGLJD��+RQ�PHQDU�RFNVn�DWWHIWHUVRP� UHVSHNWLYH� I|UKnOOQLQJVVlWW� LQU\PPHU� VnYlO� VW\UNRU� VRP� VYDJKHWHU� EHK|YHU� YLHJHQWOLJHQ� OlUD� RVV� DWW� LQWHJUHUD� GHP�� HIWHUVRP� GH� Vn� XSSHQEDUW� NRPSOHWWHUDU� � YDUDQGUD�7\YlUU��PHQDU�0F&DUWK\� DWW� GDJHQV� XWELOGQLQJVYlVHQGH� DOOWI|U� RIWD� WHQGHUDU� DWW� In� VODJVLGDJHQWHPRW�GHQ�DQDO\WLVND�LQOlUQLQJVVWLOHQ�����YLONHW�NRPSOLFHUDU� OlUDQGHW� I|U�HOOHU� L�YlUVWD�IDOOKHOW� XWHVWlQJHU� GHP� VRP� ILQQHU� VLQ� LQOlUQLQJVVWLO� LQRP� QnJRQ� DY� GH� DQGUD� WUH� NDWHJRULHUQD�'lUI|U�PHQDU�0F&DUWK\�DWW�GHW�lU�RHUK|UW�YlVHQWOLJW�DWW�O\IWD�IUDP�GH�ROLND�VlWW�DWW�QlUPD�VLJNXQVNDS�VRP�NDQ�LGHQWLILHUDV�I|U�DWW�GlULJHQRP�VNDSD�PHU�MlPOLND�I|UXWVlWWQLQJDU�I|U�OlUDQGH�PHQ�RFNVn�I|U�DWW�VNDSD�I|UVWnHOVH�I|U�GHQ�DOOWPHU�NRPSOH[D�RFK�LQWHUDNWLYD�YlUOG�YL�OHYHU�L��,V\QQHUKHW�lU�GHW�YlVHQWOLJW�DWW�GH�VRP�KDU�WLOO�XSSJLIW�DWW��I|UPHGOD��NXQVNDS�JHQRPJnU�GHQQDSURFHVV��)|U� DWW�GH� VND�NXQQD�J|UD� GHW�RFK� I|U� DWW� GH� VND�NXQQD� VNDSD� I|UlQGULQJ��NUlYV� DWWRFNVn�GH�JHV�P|MOLJKHW�WLOO�IHHGEDFN�
6OXWOLJHQ� EHWRQDU� 0F&DUWK\� YLNWHQ� DY� DWW� VH� KXU� PnQJIDFHWWHUDG� OlURSURFHVVHQ� lU� RFK� DWWI|UVWnHOVH�DY�RFK�I|UlQGULQJ�DY�GH�YLOONRU�VRP�VNDSDU�ROLND�OlUSURFHVVHU�NUlYHU�LQVLNW�LQWH�EDUDRP� ROLND� LQOlUQLQJVVWLODU� XWDQ� RFNVn� RP� �I|UPHGOLQJ�� DY� NXQVNDS�� XQGHUYLVQLQJVSODQHQVXSSOlJJQLQJ��RFK�KXU�XWYlUGHULQJ�DY�NXQVNDS�J|UV�
����9lJOHGDUH�L�IRUPDQGHW�DY�NXQVNDS
9DG�LQQHElU�GHW�DWW�YlJOHGD�VWXGHQWHU�L�HWW�lPQH�VRP�SURJUDPPHULQJ"�+XU�VNDSDU�PDQ�JRGDI|UXWVlWWQLQJDU�I|U�HWW� OlUDQGH�NOLPDW"�9DG�EHURU�GHW�Sn�DWW�GHW� LEODQG� W\FNV�YDUD�Vn�VYnUW�DWWOHYD�XSS�WLOO�GH�I|UYlQWQLQJDU�RFK�I|UHVDWVHU�VRP�VWXGHQWHU�UHVSHNWLYH�OlUDUH�XWWDODU"�'HVVD�RFKDQGUD�IUnJRU�KDU�MDJ�VWlOOW�PLJ�XQGHU�DUEHWHWV�JnQJ��1HGDQ�I|OMHU�HWW�UHVRQHPDQJ�NULQJ�QnJUDDY� GHVVD� IUnJHVWlOOQLQJDU�� 7LOO� DWW� E|UMD�PHG� YLOO� MDJ� I|U� VlNHUKHWV� VNXOO� NODUJ|UD� DWW� Gn� MDJDQYlQW� EHJUHSS� VRP� I|UPHGODUH�OlUDUH�� RFK� I|UPHGOLQJ�YlJOHGQLQJ��� KDU� MDJ� LQWH� KDIW� I|UDYVLNW�DWW��OlJJD�QnJRQ�YlUGHULQJ�L�GHVVD�EHJUHSS���

�� 2UGHW�I|UPHGOD�|YHUVlWWHU�GHW�LQRP�HQJHOVNDQ�EHW\GOLJW�|SSQDUH�EHJUHSSHW�§LQWHUPHGLDWH§��VRP�RFNVn�LQQHElUPHOODQOLJJDQGH��PHOODQKDQG�R�V�Y��%HJUHSSHW�DQYlQGV�EO�D�DY�(KUOLFK�	�.DWH�L�GHUDV�DUWLNHO�7KH�,QYLVLEOH�:RUOGRI�,QWHUPHGLDULHV� (WW�P|MOLJW�RUG�I|U� DWW�HUVlWWD�VXEMHNWHW�§I|UPHGODUH§�VNXOOH�NXQQD�YDUD�§LQWUDPHGLlU§��YLONHWDQJHU� DWW� GHQ� VRP� YHUNDU� VRP� YlJOHGDUH� J|U� GHW� LQWH� VRP� §PHOODQKDQG§� XWDQ� §LQRP§� �LQWUD�  � LQRP�� GHWVDPPDQKDQJ�VRP�NXQVNDSHQ�IRUPDV�L�
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)|UPHGODUUROOHQ
�$UEHWHW�PHG�DWW� I|UPHGOD�HWW�V\QVlWW�KDU� LQWH�GHW�HQVLGLJD�IRNXV�Sn� LQVWUXNWLRQHURFK� EHVNULYQLQJDU� VRP�PDQ� I|UVW� NDQ� WUR�� 'HW� lU� nWHUNRSSOLQJHQ� DY� IUnJRU�� GlUNRQVWUXNW|UHQ� WHVWDU� VLWW� RPG|PH� PRW� ELOGHQ� RFK� XWYHFNOLQJHQ� DY� GHVVDIUnJHVWlOOQLQJDU�VRP�lU�GHQ�DQGUD�GHOHQ�L�I|UPHGODQGHWV�GLDORJ��'HQQD�nWHUNRSS�OLQJ� DY� IUnJRU� KDU� VDPPD� IXQNWLRQ� VRP� QlU� VNnGHVSHODUHQ� YLVDU� XSS� HQ� GHO� DYSMlVHQ�XQGHU�UHSHWLWLRQVDUEHWHW� ��

.RQVWUXNW|UHQ� L� FLWDWHW� RYDQ� NDQ� OLND� JlUQD� YDUD� SURJUDPPHUDUHQ� VRP� YLOO� GLVNXWHUD� ROLNDO|VQLQJVI|UVODJ�� 2DYVHWW� RP� GHW� KDQGODU� RP� HQ� PHU� HUIDUHQ� SURJUDPPHUDUH� HOOHU� HQ� KHOWRHUIDUHQ� ILQQV� EHKRYHW� DY� DWW� GLVNXWHUD� PHG� QnJRQ� DQQDQ�� In� UHVSRQV�� NULWLN�� I|UVODJ� SnI|UlQGULQJDU��)|U� QRYLVHQ�KDQGODU�GHW�RIWD�RP�DWW�KHOW�HQNHOW� In�KMlOS� DWW� �W\GD�RFK� WROND�GHP|QVWHU� VRP� NRGWH[WHQ� XSSYLVDU� ���� %HKRYHW� DWW� In� KMlOS� XWLIUnQ� �� JHQRP� E|FNHU�� ,QWHUQHW�OlUDUH�RFK�DQGUD�VWXGHQWHU�lU�PHU�PDUNDQW�KRV�Q\E|UMDUHQ�lQ�KRV�GHQ�VRP�KDU�OLWH�PHU�HUIDUHQ�KHW� DY�SURJUDPPHULQJ��YLONHW�6HOOLQJ�6M|EHUJ� RFK�7MHUQVWU|P�SnSHNDU�� -DJ� VNXOOH� GHVVXWRPYLOMD� WLOOlJJD� DWW� KRV� QRYLVHQ�� G� Y� V� � I|U� GHQ� VRP� EHILQQHU� VLJ� L� GHW� I|UVWD� VWDGLHW� L� GHQ� DY'UH\IXV� GHILQLHUDGH� XWYHFNOLQJVPRGHOOHQ���� lU� EHKRYHW� DY� PlQVNOLJ� YlJOHGQLQJ� H[WUD� VWRUW�)|U�QRYLVHQ�NDQ�lYHQ�NXUVOLWWHUDWXUHQ�RFK�KMlOSVLGRUQD�Sn�,QWHUQHW�WH�VLJ�QRJ�Vn�NU\SWLVND��'HLQWHUYMXDGH� VWXGHQWHUQD� YLWWQDU� RP� GHWWD� QlU� GH� XWWDODU� VYnULJKHWHU�PHG� DWW� |YHUVlWWD� GHW� GHOlVHU� L� NXUVOLWWHUDWXUHQ� WLOO� SUDNWLVN� KDQGOLQJ� HOOHU� PHG� DWW� WROND� $3,�HW�� 0HG� HQ� OlUDUHVYlJOHGQLQJ�NDQ�GRFN�GHQQD�LQIRUPDWLRQ�EOL�EnGH�LQWUHVVDQW�RFK�IUDPI|UDOOW�DQYlQGEDU�
�0DNLQJ�VHQVH�RI�LQIRUPDWLRQ�LV�D� UHDOWLPH�SURFHVV��DQG�LV� RIWHQ�ERWK�FROODERUDWLYHDQG�HPHUJHQW�����)|U� DWW� NODUD� DY� DWW� WROND� GHQ� LQIRUPDWLRQ� VRP� ILQQV� DWW� WLOOJn� EHK|YHU� QRYLVHQ� In� KMlOS� DYQnJRQ� VRP� KDU� HQ� YlOXWYHFNODG� lPQHVPlVVLJ� I|UWURJHQKHW�� (Q� VnGDQ� SHUVRQ� KDU� I|UYlUYDWEnGH�SUDNWLVN�HUIDUHQKHW��JHQRP�DWW�VMlOY�lJQD�VLJ�nW�SURJUDPPHULQJ��RFK�lU�YlO�I|UWURJHQ�PHGSUD[LV� L� IRUP� DY� NRGVWDQGDUG� RFK� DQQDW�� ,GHDOW� KDU� SHUVRQHQ� L� IUnJD� RFNVn� JRGD� WHRUHWLVNDNXQVNDSHU�RFK�NDQ�GlUPHG�NQ\WD�LKRS�GH�WUH�NXQVNDSVIRUPHUQD��IlUGLJKHWVNXQVNDS��I|UWURJHQ�KHWVNXQVNDS� RFK� SnVWnHQGHNXQVNDS�� 6DPWLGLJW� lU� GHW� YLNWLJW� DWW� LQVH� DWW� I|UPHGODUUROOHQLQQHElU� HWW� NRQWLQXHUOLJW� OlUDQGH�� )|U� DWW� OlUD� NUlYV� IHHGEDFN�� bYHQ� OlUDUH� EHK|YHU� VnOHGHVnWHUNRSSOLQJ�IUnQ�DQGUD��cWHUNRSSOLQJHQ�NDQ�VNH�Sn�IOHUD�VlWW��3ULPlUW�VNHU�GHQ�GRFN�L�P|WHWPHG�VWXGHQWHU�UHVSHNWLYH�PHG�DQGUD�OlUDUH�

(Q�DY�GH�LQWHUYMXDGH�OlUDUQD�YLOO�VH�VLJ�VMlOY�VRP�HQ�PHQWRU��QnJRQ�VRP�NDQ�XWJ|UD�HWW�VW|G�LVWXGHQWHUQDV�HJHQ�OlURSURFHVV��+DQ�SnSHNDU�GRFN�DWW�GHW�LQOHGQLQJVYLV�NDQ�YDUD�JDQVND�VYnUW�HIWHUVRP�PnQJD� VWXGHQWHU� WHQGHUDU� DWW� EHWUDNWD� KRQRP� VRP� HQ� H[SHUW� L� EHPlUNHOVHQ� DWW� GHI|UYlQWDU�VLJ�DWW�KDQ�VND�NXQQD��DOOW���(Q�DQQDQ�OlUDUH�SnSHNDU�DWW�KRQ�XSSOHYHU�DWW�KRQ�OlUW�VLJRHUK|UW� P\FNHW� DY� DWW� I|UV|ND� I|UNODUD� RFK� YLVD� I|U� DQGUD�� 0HQWRUVNDS� VRP� HWW� P|MOLJWI|UKnOOQLQJVVlWW� L� I|UPHGODUUROOHQ�� IUDPKnOOV� lYHQ� DY� HUIDUQD� V\VWHPXWYHFNODUH�� (IWHUVRP� GHHJQD�HUIDUHQKHWHUQD�KRV�GHQ� VRP� DJHUDU�PHQWRU� O\IWV� LQ� L� HWW� VDPPDQKDQJ��XSSOHYHU�PnQJDVRP�LQWDU�UROOHQ�DWW�GHQ�VNDSDU�HQHUJL��� 6DPWLGLJW�lU�GHW�YLNWLJW�DWW�VRP�PHQWRU�DQDO\VHUD�VLWW
�� 3UHFLVLRQ�RFK�,PSURYLVDWLRQ��V������ 6HOOLQJ�6M|EHUJ�RFK�7MHUQVWU|P��V������ 6H�DYVQLWWHW�RP�3UDNWLVN�NXQVNDS��� (KUOLFK�	�.DWH��V������� 3UHFLVLRQ�RFK�,PSURYLVDWLRQ�V����II�
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VlWW�DWW�DJHUD�JHQWHPRW�DGHSWHQ��YDUL�LQJnU�DWW�LGHQWLILHUD�VLQ�HJHQ�LQOlUQLQJVVWLO�I|U�DWW�WDOD�PHG0F&DUWK\�
$WW�J|UD�I|UPHGODUUROOHQ�V\QOLJ
$WW�I|UPHGODUUROOHQ�NDQ�WH�VLJ�SUREOHPDWLVN�L�RFK�PHG�DWW�GHW�LQWH�DOOWLG�lU�XSSHQEDUW�YDG�GHQLQQHElU�GLVNXWHUDV�EO�D�DY�GH�WYn�V\VWHPYHWDUQD�.DWH�(KUOLFK�RFK�'HEUD�&DVK���������'H�KDUVWXGHUDW�I|UPHGODUUROOHQ�YDG�JlOOHU�\UNHQ�VRP�KDU�GHW�JHPHQVDPW�DWW�GH�I|UPHGODU�LQIRUPDWLRQRFK� WMlQVWHU� VRP� RFNVn� NDQ� QnV� YLD� GDWRULVHUDGH� QlWYHUN�� � 'HUDV� VWXGLHU� SHNDU� Sn� DWW� GHQHUIDUHQKHW�RFK�H[SHUWLV�VRP�GH�PlQVNOLJD�I|UPHGODUQD�NDQ�JH�XWWU\FN�I|U�Sn�HWW�KHOW�DQQDW�VlWWlQ� GH� GDWRULVHUDGH� �W� H[� JHQRP� VLQ� XQLND� I|UPnJD� DWW� O\VVQD�� I|UD� HQ� I|U� VDPPDQKDQJHWDQSDVVDG� GLDORJ� RFK� |YHUKXYXG� WD� KlQV\Q� WLOO� IDNWRUHU� VRP� EHVWlPV� DY� GHQ� DNWXHOODVLWXDWLRQHQ��WHQGHUDU�DWW�EOL�KHOW�RV\QOLJJMRUG�L�GHQ�YlUOG�YL�OHYHU��6nYlO�GH�NXQGHU�VRP�DQOLWDUGHVVD�I|UPHGODUH�DY�LQIRUPDWLRQ�RFK�WMlQVWHU��VRP�GH�RUJDQLVDWLRQHU�GH�YHUNDU� LQRP��RFK�GHDUEHWVJLYDUH�VRP�DQVWlOOHU�GHP�WHQGHUDU�DWW�LQWH�VH�YLGGHQ�DY�GHUDV�NXQVNDS��2OLND�DVSHNWHU�DYHQVNLOGD�\UNHQV� V\QOLJKHW�GLVNXWHUDV�RFNVn�DY�6XVDQ�/HLJK� 6WDU�RFK�$QVHOP�6WUDXVV� L� GHUDVDUWLNHO�/D\HUV�RI�6LOHQFH��$UHQDV�RI�9RLFH��(Q�DY�GH�DVSHNWHU�GH�GLVNXWHUDU�lU��XWHVOXWDQGH�DYEDNRPOLJJDQGH�DUEHWH���GLVHPEHGGLQJ�EDFNJURXQG�ZRUN�����,QQHE|UGHQ�DY�GHQQD�DVSHNW�lU�DWWL�HQ�V\QOLJ�\UNHVUROO��VRP�W�H[�OlUDUHQV��LQJnU�YlOGLJW�P\FNHW�DUEHWH�VRP�I|U�HQ�\WWUH�EHWUDNWDUHLQWH� lU� XSSHQEDUW� Sn� DQQDW� VlWW� lQ� XSSOHYHOVHQ� DY� DWW� HQ� OlUDUH� lU� �EUD� HOOHU� PLQGUH� EUD��XQJHIlU�VRP�DWW�HQ�Q\KHWVUHSRUWHU�HOOHU�VNnGHVSHODUH�lU�GHW��'HW�6WDU�RFK�6WUDXVV�SHNDU�Sn�lUDWW� GHQQD� XSSOHYHOVH�� DY� KXU� YlO� HQ� \UNHVXW|YDUH� XWI|U� VLWW� \UNH�� L� K|J� JUDG� EHVWlPV� DY� GHWDUEHWH� RFK� GHQ� HUIDUHQKHW� VRP� OLJJHU� EDNRP��$WW� HQ� OlUDUHV� DUEHWH� LQWH� HQEDUW� EHVWnU� DY� DWWP|WD�HQ�JUXSS�VWXGHQWHU�XQGHU�HQ�OHNWLRQ�HOOHU�DY�DWW�UlWWD�VNULYQLQJDU��lU�VlNHUW�XSSHQEDUW�I|UGH�IOHVWD��'lUHPRW�lU�GHW�NDQVNH�LQWH�OLND�XSSHQEDUW�Sn�YLOND�VlWW�OlUDUH�DUEHWDU�PHG�DWW�IRUPDVWUDWHJLHU� I|U� KXU� KRQ�KDQ�GH� VND� I|UPHGOD� HWW� NXQQDQGH� OLNVRP� I|U� YDG VRP� HJHQWOLJHQ� lUYLNWLJW�DWW�I|UPHGOD�
'HQ� GLDORJ� VRP� P|MOLJJ|UV� L� P|WHW� PHG� HQ� PlQVNOLJ� I|UPHGODUH� LQQHElU� L� XWELOGQLQJV�VDPPDQKDQJ� DWW� VWXGHQWHUQD�PHG� VW|G� DY� OlUDUQD� JHV� WLOOIlOOH� DWW� VWHJYLV� WD� WLOO� VLJ� VnYlO� GHNRQVWLWXHUDQGH� �KXU�� VRP� GH� UHJXODWLYD� �YDG�� UHJOHU� VRP� NlQQHWHFNQDU� lPQHW�� (Q� OlUDUH� LSURJUDPPHULQJ� NDQ� PHG� WLGHQ� WUlQD� XSS� VLQ� I|UPnJD� DWW� O\VVQD� VLJ� WLOO� YLOND� VYnULJKHWHUVWXGHQWHUQD�EURWWDV�PHG�JHQHUHOOW�VnYlO�VRP�HQVNLOW��,�LQWHUYMXDUEHWHW�YDU�GHW�XSSHQEDUW�DWW�GHOlUDUH� VRP� KDGH� OLWH� OlQJUH� HUIDUHQKHW� DY� XQGHUYLVQLQJ�� YDU� PHU� PHGYHWQD� RP� YLNWHQ� DYPnQJIDOG�L�XQGHUYLVQLQJVVLWXDWLRQHQ��%HW\GHOVHQ�DY�DWW�NXQQD�SUHVHQWHUD�VDPPD�VDN�Sn�PnQJDROLND� VlWW� YDU� P� D� R� VMlOYNODU� I|U� GHP�� /LNDVn� IUDPK|OO� GH� YLNWHQ� DY� DWW� L� XQGHUYLVQLQJV�VLWXDWLRQHQ�JH�XWU\PPH�I|U�UHIOHNWLRQ�JHQRP�HQ�IRUWJnHQGH�GLDORJ�PHOODQ�VWXGHQWHU�VnYlO�VRPPHOODQ�VWXGHQWHU�RFK�OlUDUH��'H�OlUDUH�VRP�LQWH�KDGH�WLGLJDUH�XQGHUYLVQLQJVHUIDUHQKHW�YDU�L�GHIOHVWD�IDOO�Sn�GH�NODUD�PHG�YLONHQ�W\S�DY�VYnULJKHWHU�VWXGHQWHUQD�EURWWDGHV�PHG��'HW�GH�W\FNWHVVDNQD�YDU� I|UPnJDQ�DWW� DQSDVVD� XQGHUYLVQLQJHQ� WLOO�GHQ�DNWXHOOD� VLWXDWLRQHQ��'H�KDGH�P�D�RLQJD�VWUDWHJLHU�I|U�DWW�UHNDSLWXOHUD�VLQ�XQGHUYLVQLQJ�IUnQ�HQ�DQQDQ�YLQNHO��'HWWD�JHU�HQ�DQW\GDQRP� DWW� GHQ� NRPSOH[LWHW� I|UPHGODQGHW� DY� �SURJUDPPHULQJV�NXQVNDS� LQQHElU�� LQWH� lU� VlUVNLOWV\QOLJ��,�Vn�IDOO�VNXOOH�NQDSSDVW�RHUIDUQD�OlUDUH�DQVWlOODV�XWDQ�P|MOLJKHW�WLOO�XSSEDFNQLQJ�IUnQPHU�HUIDUQD�OlUDUH��'H�VNXOOH�KHOOHU�LQWH�JHV�HQ�WLGVUDP�VRP�VDNQDU�XWU\PPH�I|U�RPSODQHULQJ�QnJRW�VRP�VMlOYNODUW�WDU�OlQJUH�WLG�I|U�GHQ�RHUIDUQH�lQ�I|U�GHQ�HUIDUQH���
�� 6WDU�	�6WUDXVV��V������ %ULVWHQ�Sn�SHGDJRJLVN�XSSEDFNQLQJ�UHVSHNWLYH�GHQ�VQlYD�WLGVUDPHQ�lU�SUREOHP�VRP�SnWDODWV�EnGH�DY�I|UIDWWDUHWLOO�DQGUD�UDSSRUWHU�VRP�MDJ�UHIHUHUDU�WLOO�L�GHWWD�DUEHWH�RFK�DY�GH�OlUDUH�MDJ�LQWHUYMXDW��3URJUDPPHULQJVOlUDUQD�YLG07�SURJUDPPHW� W\FNV� GRFN� LQWH� XSSOHYW� MXVW� GHVVD� IDNWRUHU� VRP� VlUVNLOW� SUREOHPDWLVND�� 'H� KDU� YLVVHUOLJHQ
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-DJ�YLOO�EHWRQD�DWW� MDJ� LQWH�EHWUDNWDU� LQOlUQLQJVSURFHVVHQ�VRP�HQEDUW�DYKlQJLJ�GH� OlUDUH�VRPPHGYHUNDU�L�GHQ��3URFHVVHQ�VNHU�OLND�P\FNHW�L�P|WHW�PHG�DQGUD�VWXGHQWHU�RFK�LQWH�PLQVW�L�GHVlWW�VRP�VWXGHQWHQ�DQYlQGHU�I|U�DWW�EHDUEHWD�NXQVNDSHUQD��/lUDUHQV��OlUDUQDV�I|UPHGODUUROO�lUGRFN� FHQWUDO� L� GHQ� EHPlUNHOVHQ� DWW� GHQ� XWJ|U� �HOOHU� ERUGH� XWJ|UD�� HQ� JDUDQWL� I|U� DWW� DOODVWXGHQWHU� JHV� VDPPD� JUXQGOlJJDQGH� P|MOLJKHWHU� DWW� E\JJD� XSS� HQ� I|UVWnHOVH� I|U� lPQHW�/lUDUHQ�XWJ|U�RFNVn�HQ�JDUDQW�I|U�DWW�GHW�ILQQV�QnJRQ�VRP�VHU�VRP�VLWW�DQVYDU�DWW�I|UV|ND�InQJDXSS�GH�VWXGHQWHU�VRP�VHU�XW�DWW�YDUD�Sn�YlJ�DWW�WDSSD�JUHSSHW��)|UXWVlWWQLQJHQ�I|U�DWW�GHWWD�VNDIXQJHUD�lU�DWW�GHVVD�GHODU�DY�OlUDUUROOHQ�V\QOLJJ|UV�
3URMHNWDUEHWH�RFK�HJHW�OlUDQGH
,� HQ� RPIDWWDQGH� XWYlUGHULQJ� VRP� ,QJHU� :LVWHGW� JMRUW� Sn� XSSGUDJ� DY� +|JVNROHYHUNHW�5HFUXLWLQJ� )HPDOH� 6WXGHQWV� WR� +LJKHU� (GXFDWLRQ� LQ� 0DWKHPDWLFV�� 3K\VLFV� DQG� 7HFKQRORJ\�VWXGHUDV IHP� WHNQLVND� XWELOGQLQJDU� VRP� LQWURGXFHUDGHV� YLG� ROLND� K|JVNRORU� RFK� XQLYHUVLWHWXQGHU� ������0nOVlWWQLQJHQ�PHG� XWYlUGHULQJHQ� YDU� DWW� J|UD� HQ� LQWHJUHUDG� VWXGLH� DY� GH� IHP�LQE|UGHV�YlOGLJW�ROLND��XWELOGQLQJDUQD�GlU�VMlOYD�LQLWLDWLYHW�WLOO�DWW�XWIRUPD�Q\D�XWELOGQLQJDU�YDUGHW�PDQ�YLOOH�DQDO\VHUD��*HPHQVDPW�I|U�GH�ROLND�SURJUDPPHQ�YDU�GHUDV�VWUlYDQ�DWW�UHNU\WHUDQ\D�JUXSSHU�DY�VWXGHQWHU�� L� V\QQHUKHW�NYLQQRU��'HVVXWRP�VDPPDQK|OOV�XWELOGQLQJDUQD� DY�HQVWUlYDQ� DWW� DQSDVVD� VLQD� XQGHUYLVQLQJVPHWRGHU� WLOO� GHVVD� Q\D� JUXSSHU�� 7Yn� I|UHVWlOOQLQJDUVDPPDQIDWWDU�HQOLJW�:LVWHGW�GH�SHGDJRJLVND�LGpHU�VRP�XWWU\FNWHV�L�LQWHUYMXHU�PHG�OlUDUH�RFKSURMHNWOHGDUH��'HQ�HQD�lU� I|UHVWlOOQLQJHQ�RP�DWW� OlUD�VLJ� VMlOY� ��WKH� VHOI�GLUHFWHG� OHDUQHU�����'HQ�DQGUD�KDQGODU�RP�I|UHVWlOOQLQJDU�NULQJ�GHQ�VRFLDOD�NDUDNWlUHQ�DY�OlUDQGHW��G�Y�V�RP�KXU�YLVRP�GHOWDJDUH� L�HQ�XWELOGQLQJ� IRUPDU�RFK�IRUPDV�DY�VMlOYD�XWELOGQLQJVPLOM|Q�RFK�YLOND�NUDYVRP�VWlOOV�Sn�GHP��RVV��VRP�GHOWDU��'H�GHODU�DY�XWYlUGHULQJHQ�VRP�MDJ�ILQQHU�LQWUHVVDQWD�I|UPLWW� DUEHWH� lU� IUDPI|UDOOW� GH� VRP� EHU|U� DVSHNWHU� DY� VWXGHQWHUQDV� XSSOHYHOVHU� NULQJXQGHUYLVQLQJHQ�
(Q�DY�GHVVD�DVSHNWHU�lU�VWXGHQWHUQDV�UlGVOD�I|U�DWW�GH�XQGHUYLVQLQJVPHWRGHU�VRP�DQYlQGV��H�JSURMHNWDUEHWH��VND�ELGUD�WLOO�DWW�NXQVNDSHUQD�EOLU�DOOGHOHV�I|U�JUXQGD��6WXGHQWHUQD�PHQDU�DWW�GHSURMHNWDUEHWHQ� VRP� JHQRPI|UV� ULVNHUDU� DWW� EOL� YlOGLJW� UHVXOWDWLQULNWDGH�� HIWHUVRP� WLGHQ� I|UGHUDV� JHQRPI|UDQGH� lU� VWDUNW� EHJUlQVDG�� 6WXGHQWHUQD� OlVHU� GHVVXWRP� L� UHJHO� DQGUD� NXUVHUSDUDOOHOOW�PHG�SURMHNWNXUVHUQD��'HWWD�LQQHElU�DWW�GHW�L�SUDNWLNHQ�LQWH�EOLU�QnJRQ�WLG�|YHU�I|U�DWWIXQGHUD�GMXSDUH�NULQJ�ROLND�IUnJHVWlOOQLQJDU�HOOHU�V|ND�DOWHUQDWLYD�O|VQLQJDU��:LVWHGW�EHNUlIWDUGHQQD� ELOG� RFK� YLVDU� lYHQ� Sn� KXU� GHWWD� I|UVYnUDU� VNDSDQGHW� DY� HQ� I|UVWnHOVH� I|U� GHQ� GHO� DYSUREOHPDWLNHQ�VRP�XWJ|UV�DY�DWW�XSSJLIWHU�RIWD�lU�PRWVlJHOVHIXOOD�RFK�DWW�GHW�GlUI|U�lU�YLNWLJWDWW� WUlQD� XSS� I|UPnJDQ� WLOO� PnQJIDOGLJW� VHHQGH�� $WW� LGHQWLILHUD� RFK� IRUPXOHUD� ROLNDI|UKnOOQLQJVVlWW�WLOO�HWW�JLYHW�SUREOHP�lU�HQ�YlVHQWOLJ�GHO�DY�GHQ�NUHDWLYD�I|UPnJDQ�
*UXSSDUEHWH� VRP� DUEHWVIRUP� lU� RFNVn� QnJRW� VRP� GLVNXWHUDV� RFK� XWYlUGHULQJHQ� YLVDU� DWWI|UHVWlOOQLQJHQ�RP�DWW�GHQQD�DUEHWVIRUP�VNXOOH�SDVVD�NYLQQRU�VlUVNLOW�YlO�LQWH�lU�HQW\GLJ��)OHUDDY�GH�NYLQQOLJD� VWXGHQWHUQD�XWWU\FNHU� VYnULJKHWHU�PHG�DWW� �WlQND� VMlOY�� L� JUXSSVDPPDQKDQJRFK�XSSOHYHU�DWW�GHW�RIWD�EOLU�Vn�DWW�GH�VRP�DQVHV�NXQQD�PHVW�InU�WD�Sn�VLJ�UROOHQ�DY�DWW�I|UNODUDI|U� GH� DQGUD�� 'HWWD� PRWYHUNDU� GHW� HJHQWOLJD� V\IWHW� PHG� JUXSSDUEHWH� �� QlPOLJHQ� DWW� DOODJHPHQVDPW� GLVNXWHUDU� VLJ� IUDP� WLOO� O|VQLQJDU� RFK� DUJXPHQWHUDU� I|U� RFK� HPRW� GHP�� )|U� GHWI|UVWD�� VRP�:LVWHGW� DFFHQWXHUDU�� Vn� lU� V\IWHW� LQWH� DWW� KLWWD� HQ� DOOHQDUnGDQGH� O|VQLQJ�� )|U� GHW
XWWU\FNW� |QVNHPnO� RP� P|MOLJKHWHU� WLOO� lPQHVPlVVLJW� PHQWRUVNDS� RFK� SnWDODW� VYnULJKHWHU� PHG� DWW� VWXGHUD� RFKXQGHUYLVD�SDUDOOHOOW��'lUHPRW�I|UHIDOOHU�GH�UHODWLYW�Q|MGD�PHG�UDPDUQD�L�|YULJW��� :LVWHGW��V����
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DQGUD� lU� JUXSSGLVNXVVLRQHQ� DYVHGG� DWW� ELGUD� WLOO� YDUV� RFK� HQV� VMlOYI|UVWnHOVH� DY� EHU|UGDSUREOHP�� 'H� LQWHUYMXHU� VRP� SUHVHQWHUDV� YLVDU� GRFN� Sn� DWW� GHVVD� V\IWHQ�PHG� JUXSSDUEHWHQDDOOWI|U� VlOODQ� XSSI\OOV�� :LVWHGW� GLVNXWHUDU� NULQJ� GHQQD� SUREOHPDWLN� RFK� NRQVWDWHUDU� DWWSUREOHPRULHQWHUDW�JUXSSDUEHWH�VRP�GHW�KlU�KDQGODU�RP�� OLND�P\FNHW�VRP�DQGUD� SHGDJRJLNHUHOOHU� XQGHUYLVQLQJVIRUPHU�� VNDSDV� XWLIUnQ� YLVVD� JLYQD� I|UHVWlOOQLQJDU� NULQJ� XWIRUPQLQJ� RFKJHQRPI|UDQGH��PHQ�DWW�GHVVD�I|UHVWlOOQLQJDU�LQWH�DUWLNXOHUDV��'HW�EOLU�GlUI|U�OLND�VYnUW�I|U�GHVWXGHQWHU� VRP� KHOW� VDNQDU� HUIDUHQKHW� IUnQ� HIWHUJ\PQDVLDOD� VWXGLHU�� VRP� I|U� GHP� VRP� KDUVnGDQD� HUIDUHQKHWHU�� PHQ� DY� PHU� WUDGLWLRQHOO� �IRUPHOO�� XQGHUYLVQLQJ�� 6WXGHQWHUQD� XWWU\FNHUGHWWD�L�WHUPHU�DY�DWW�GHW�lU�VYnUW�DWW�I|UVWn�YDG�VRP�I|UYlQWDV�DY�HQ��'H�VWXGHQWHU�VRP�KDU�PLQVWVYnULJKHWHU�PHG�GHWWD�lU�GH�PHG�VWDUNW� VMlOYI|UWURHQGH�� VRP� W|UV� I|UOLWD� VLJ�Sn� DWW� GH� OlU� VLJlYHQ� RP� GH� LQWH� H[DNW� NDQ� I|UNODUD� KXU� HOOHU� YDG� GH� OlU� VLJ�� 6WXGHQWHU� PHG� VlPUHVMlOYI|UWURHQGH�KDPQDU�OlWW�L�HQ�VLWXDWLRQ�GlU�GH�NlQQHU�RVlNHUKHW�EnGH�|YHU�YDG�VRP�I|UYlQWDVDY�GHP�RFK�YDG�GH� IDNWLVNW� OlU� VLJ��5LVNHQ� DWW� Vn� VNHU� I|UVWlUNV� L� GH� IDOO� GlU� XWELOGQLQJDUQDEHILQQHU� VLJ� L� HWW� VDPPDQKDQJ� GlU� RPJLYDQGH� XWELOGQLQJDU� XWPlUNV� DY� I|UPHGODQGHW� DYSnVWnHQGHNXQVNDS��(Q�NYDQWLWDWLY�MlPI|UHOVH��GlU��YDG��EOLU�YLNWLJDUH�lQ��KXU���OLJJHU�Gn�QlUDWLOO� KDQGV� HIWHUVRP� GHQ� L� UHJHO� lU� OlWWDUH� DWW� J|UD� �RFK� IUDPI|UDOOW� PHU� V\QEDU� YLG� HQ� \WOLJEHWUDNWHOVH��lQ�HQ�NYDOLWDWLY�
6WXGHQWHUQD�PHQDU�DWW�OlUDUH�VRP�SU|YDU�Q\D�DUEHWVIRUPHU�PnVWH�WD�VLWW�DQVYDU�I|U�GHP�L�GHQDNWXHOOD�VLWXDWLRQHQ��RFK�LQWH�HQEDUW�L�GHQ�HIWHUI|OMDQGH�XWYlUGHULQJHQ��PLQ�DQPlUNQLQJ���'HWWDLQNOXGHUDU�HQ�DNWLY�KDQGOHGQLQJ�VRP�LQQHIDWWDU�YlJOHGQLQJ�L�GH�DUEHWVIRUPHU�VRP�SU|YDV�RFKNRQNUHWD�UnG�I|U�KXU�PDQ�XWYHFNODU�HWW�NUHDWLYW�SUREOHPO|VDQGH��:LVWHGW�NRQNOXGHUDU�PHG�DWWVnYlO�VWXGHQWHU�VRP�OlUDUH�EHK|YHU�KDQGOHGQLQJ�I|U�DWW�XWYHFNOD�DOWHUQDWLYD�DUEHWVIRUPHU�RFKDWW�GHQ�SURFHVV�GHW�LQQHElU�WDU�WLG�RFK�NUlYHU�HWW�VWRUW�HQJDJHPDQJ�IUnQ�LQEODQGDGH�SDUWHU�
'H�WYn�XWELOGQLQJDU�MDJ�KDU�VWXGHUDW�RPIDWWDV�L�K|J�XWVWUlFNQLQJ�DY�I|UHVWlOOQLQJDU�NULQJ�GHQHJQD�OlURSURFHVVHQ��)|U�,7�SURJUDPPHW�EHWRQDV�EHW\GHOVHQ�DY�GHQQD�L�UHODWLRQ�WLOO�GHW�IDNWXPDWW� GH� LQOHGDQGH� VWXGLHUQD� JHQRPI|UV�Sn�GLVWDQV��'HW� LQQHElU� DWW� GHW� lU�P\FNHW�XSS� WLOO� GHQHQVNLOGH�VWXGHQWHQ�DWW�VNDSD�GHQ�PRWLYDWLRQ�VRP�EHK|YV��'HW�lU�RFNVn�GHQ�HQVNLOGH�VWXGHQWHQVVDN�DWW�DYJ|UD�QlU�RFK�KXU�VWXGLHUQD�XWI|UV��6n�OlQJH�ODERUDWLRQHU�OlPQDV�LQ�L�WLG�RFK�WHQWDPLQDJHQRPI|UV� OlJJHU� VLJ� LQJHQ� L�Sn�YLONHW� VlWW� VWXGHQWHUQD� DUEHWDU� I|U� DWW� VOXWI|UD�NXUVHUQD�� )|U07�SURJUDPPHWV� GHO� XQGHUVWU\NV� RFNVn� YLNWHQ� DY� DWW� WD� DQVYDU� I|U� VLQ� HJHQ� OlURSURFHVV�%HWRQLQJHQ�OLJJHU�GRFN�LQWH�Vn�P\FNHW�Sn�DWW�VWXGHUD�QlU�RFK�KXU�PDQ�YLOO�XWDQ�VQDUDUH�Sn�DWWGHQ�HQVNLOGH�VWXGHQWHQ�PnVWH�WD�DQVYDU�I|U�YDG�KRQ��KDQ�YLOO�RFK�EHK|YHU�OlUD�VLJ��+lUL�LQJnUDWW� WD� KlQV\Q� WLOO� GH� HJQD� I|UXWVlWWQLQJDUQD�� 6DPWLGLJW� XWJ|U� SURMHNWDUEHWHQ� HQ� YLNWLJ� GHO� DYVWXGLHUQD� YLG� 07�SURJUDPPHW�� 6WXGHQWHUQD� PnVWH� GlUI|U� WD� DQVYDU� I|U� VnYlO� GHQ� HJQDOlURSURFHVVHQ�VRP�GHQ�NROOHNWLYD�
,� LQWHUYMXHUQD� IUDPNRP�DWW�VDPWOLJD�DVSHNWHU�DY�OlURSURFHVVHQ�XSSOHYGHV�VRP�SUREOHPDWLVNDDY�PnQJD�VWXGHQWHU��9LG�,7�SURJUDPPHW�XWWU\FNWH�IOHUD�VWXGHQWHU�WYLYHO�|YHU�GHW�OlPSOLJD�L�DWWOlUD�VLJ� IUDPI|UDOOW�SURJUDPPHULQJ�Sn�GLVWDQV��0nQJD�VDNQDGH� MXVW�P|MOLJKHWHQ�DWW�GLVNXWHUDPHG�DQGUD���GLUHNW�QlU�SUREOHPHQ�XSSVWRG�RFK�PHG�I\VLVNW�QlUYDUDQGH�PlQQLVNRU��9LG�07�SURJUDPPHW� XWWDODGH� IOHUD� VWXGHQWHU� IUXVWUDWLRQ� |YHU� DWW� Vn� P\FNHW� DY� DQVYDUHW� ODV� Sn� GHPVMlOYD��'H� |QVNDGH� HWW�PHU� KDQGIDVW� VW|G� L� IRUP� DY� �ElWWUH�� LQWURGXNWLRQHU� I|U� GHP� VRP� Vn|QVNDGH��'HVVD�|QVNHPnO�JlOOGH�LQWH�EDUD�SURJUDPPHULQJVNXUVHQ�XWDQ�lYHQ�IOHUD�DY�GH�DQGUDNXUVHUQD��3URMHNWDUEHWHQD�EHWUDNWDGHV�RFNVn�GH�VRP�SUREOHPDWLVND�DY�HQ�GHO�VWXGHQWHU��(WW�DYVNlOHQ�YDU�DWW�GH�WRJ�P\FNHW�WLG�L�DQVSUnN��VDPWLGLJW�VRP�VWXGHQWHUQD�KDGH�SDUDOOHOOD�NXUVHU�DWWWD�KlQV\Q�WLOO��(WW�DQQDW�VNlO�YDU�JUXSSGHOWDJDUQDV�YDULHUDQGH�DPELWLRQVQLYn��VRP�JMRUGH�GHWVYnUW� DWW� VNDSD� WLOOIUHGVVWlOODQGH� VDPDUEHWVIRUPHU� I|U� DOOD� L� JUXSSHQ�� 6DPWLGLJW� E|U� LVDPPDQKDQJHW�SnSHNDV�DWW� JUXSSHUQD��NRQVWHOODWLRQHUQD�YDU� VMlOYYDOGD��YLONHW�RFNVn� LQQHEDU
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P|MOLJKHWHU� WLOO�RPNRQVWHOODWLRQHU����'HQQD�P|MOLJKHW� WRJV�RFNVn� WLOOYDUD� DY�HQ�GHO� VWXGHQWHUPHGDQ�DQGUD� LQWH� W\FNWHV�VH�GHQ�VRP�HWW�DOWHUQDWLY��07�SURJUDPPHWV�SURMHNWDUEHWHQ�LQQHEDUVnOHGHV� LQWH� QnJUD� OnVWD� HOOHU� SnWYLQJDGH� VDPDUEHWVIRUPHU�� ,QWH� GHVWR� PLQGUH� SHNDGH� GHLQWHUYMXHU� MDJ� JHQRPI|UGH� Sn� OLNDUWDGH� SUREOHP� VRP� GH� :LVWHGW� LGHQWLILHUDU� L� VLQXQGHUV|NQLQJ�
����6DPPDQIDWWQLQJ
,�GHW�HPSLULVND�PDWHULDOHW�IUDPNRP�DWW�VnYlO�VWXGHQWHU�VRP�OlUDUH�ElU�Sn�PnQJD�JRGD�LGpHU�RPKXU�SURJUDPPHULQJVXQGHUYLVQLQJHQ�VNXOOH�NXQQD�I|UlQGUDV�WLOO�GHW�ElWWUH��,�DQDO\VHQ�UHVRQHUDUMDJ�NULQJ�VYnULJKHWHU�VnYlO�VRP�P|MOLJKHWHU�JHQRP�DWW�IRUPXOHUD�WUH�ROLND�WHPDQ��'HVVD�lU��� 6\QHQ�Sn�NXQVNDS�� )RUPDQGHW�DY�NXQVNDS�� 9lJOHGDUH�L�IRUPDQGHW�DY�NXQVNDS
*HQRP�DWW�RUJDQLVHUD�DQDO\VHQ�Sn�GHWWD�VlWW�KDU�MDJ� I|UV|NW� O\IWD�IUDP�GH�FHQWUDOD� IUnJHVWlOO�QLQJDUQD�L�PDWHULDOHW�
,� DYVQLWWHW� RP� V\QHQ� Sn� NXQVNDS UHVRQHUDU� MDJ� NULQJ� YLNWHQ� DY� DWW� V\QOLJJ|UD� GHHSLVWHPRORJLVND� XWJnQJVSXQNWHUQD� I|U� GHQ� NXQVNDS� VRP� VNDSDV�� *HQRP� DWW� IRUVNDUHQIRUPXOHUDU�VLQ�HJHQ�VLWXHULQJ�EOLU�GHW�W\GOLJDUH�YHPV�RFK��HOOHU�YLONHQ�YHUNOLJKHW�VRP�EHVNULYV�'HWWD�I|UKnOOQLQJVVlWW�lU�VlUVNLOW�IUDPWUlGDQGH�LQRP�GH�GHODU�DY�JHQXVIRUVNQLQJHQ�VRP�LQULNWDUVLJ� Sn� DWW� VWXGHUD� GH� YHWHQVNDSOLJD� NXQVNDSVSURFHVVHUQD�� 'HQQD� LQULNWQLQJ� SUREOHPDWLVHUDUIUnJRU�NULQJ�WHRUL��RFK�PHWRGLQQHKnOO�L�HWW�I|UV|N�DWW�|SSQD�GHQ��VYDUWD�OnGD��LQRP�YLONHQ�YLVVDW\SHU� DY� YHWDQGH� SURGXFHUDV�� $YVQLWWHW� LQQHKnOOHU� RFNVn� HQ� NRQWH[WXHOO� EHVNULYQLQJ� DY� GHYlUGHULQJDU� VRP� L� XWELOGQLQJVVDPPDQKDQJ� SUHPLHUDU� SUHVWDWLRQVWlQNDQGH�� 6OXWOLJHQ� WHFNQDUMDJ� HQ� ELOG� DY� WYn� ROLND� I|UHVWlOOQLQJDU� NULQJ� JHQXV� RFK� WHNQLN�� G� Y� V� NULQJ� KXU� YL� VRPN|QVYDUHOVHU�I|UKnOOHU�RVV�L�VNDSDQGHW�UHVSHNWLYH�DQYlQGDQGHW�DY�WHNQLN�
)RUPDQGHW� DY� NXQVNDS XWJ|U� HQ� EHVNULYQLQJ� DY� ROLND� I|UHVWlOOQLQJDU� RFK� I|UKnOOQLQJVVlWWNULQJ� VNDSDQGHW� DY� �SURJUDPPHULQJV�NXQVNDS��2OLND� DVSHNWHU� DY� NXQVNDS� GLVNXWHUDV� VnVRPIlUGLJKHWVNXQVNDS�� I|UWURJHQKHWVNXQVNDS� RFK� SnVWnHQGHNXQVNDS��'HQ� VLVWQlPQGD�� WHRUHWLVNDDVSHNWHQ�DY�NXQVNDS��LGHQWLILHUDV�VRP�GHQ�GRPLQHUDQGH�L�XWELOGQLQJVVDPPDQKDQJ��6DPWLGLJWYLVDU� MDJ� KXU� SURJUDPPHULQJVNXQVNDS� L� VWRU� XWVWUlFNQLQJ� KDQGODU� RP� SUDNWLVNW� NXQQDQGH�'HWWD� SUDNWLVND� NXQQDQGH� YHUNDU� GRFN� YDUD� GHW� VRP� JHV� PLQVW� XWU\PPH� L� XQGHUYLVQLQJHQ�2OLND�NRQFHSW�NULQJ�YDG�SURJUDPPHULQJ�VRP�DNWLYLWHW�NDQ� LQQHElUD�� OLNVRP�YDG�GHW� LQQHElUDWW�OlUD�VLJ�SURJUDPPHUD�RFK�YDG�VRP�NDUDNWlULVHUDU�SURJUDPPHULQJVVSUnN�GLVNXWHUDV�RFNVn�9LNWHQ�DY�DWW�HUNlQQD�RFK�JH�XWU\PPH�I|U�ROLND�I|UKnOOQLQJVVlWW� WLOO�SURJUDPPHULQJ�DYVOXWDUGHWWD�DYVQLWW��EO�D�PHG�HQ�VNLOGULQJ�DY�ROLND�LQOlUQLQJVVWLODU�
/lUDUQDV� UROO� SUREOHPDWLVHUDV� XQGHU� UXEULNHQ� 9lJOHGDUH� L� IRUPDQGHW� DY� NXQVNDS �� 'HQEHW\GHOVH�VRP�PlQVNOLJ�YlJOHGQLQJ�KDU��I|U�L�V\QQHUKHW�QRYLVHU�L�SURJUDPPHULQJ��O\IWV�IUDP�6DPWLGLJW� I|U� MDJ� HWW� UHVRQHPDQJ� NULQJ� KXU� OlUDUHQ� HOOHU� KDQGOHGDUHQ� NDQ� I|UKnOOD� VLJ�� W� H[JHQRP� DWW� VH� VLJ� VMlOY� VRP� PHQWRU�� -DJ� GLVNXWHUDU� RFNVn� KXU� OlUDUUROOHQ� WHQGHUDU� DWWRV\QOLJJ|UDV�DY�XWELOGQLQJVDQVYDULJD��JHQRP�DWW�EDUD�GHW�VRP�NDUDNWHULVHUDU�GHQ�Sn�HWW�\WOLJWSODQ� EOLU� XSSPlUNVDPPDW�� 7LOO� VLVW� EHWRQDU� MDJ� GHW� DQJHOlJQD� L� DWW� LQVH� DWW� lYHQ� �Q\EOLYQD�OlUDUH� EHK|YHU� KDQGOHGQLQJ�� ,� V\QQHUKHW� L� GH� IDOO� GlU� DPELWLRQHQ� ILQQV� DWW� I|UlQGUDXQGHUYLVQLQJHQ�JHQRP�DWW�SU|YD�Q\D�IRUPHU�I|U�GHQ�
�� 'HWWD�SnWDODGHV�VlUVNLOW�DY�SURJUDPOHGQLQJHQ�
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���'LVNXVVLRQ
1HGDQ� I|OMHU� HQ� GLVNXVVLRQ� NULQJ� QnJUD� DY� GH�� HQOLJW� PLQ� XSSIDWWQLQJ�� PHVW� FHQWUDODIUnJHVWlOOQLQJDUQD� L�GHWWD� DUEHWH��0LQ�DPELWLRQ�KDU�YDULW�DWW�XSSUlWWKnOOD� HWW�EUHWW�SHUVSHNWLY�'HW�HPSLULVND�PDWHULDOHW�YlFNWH�HQ�VnGDQ�PnQJIDOG�PHG�IUnJRU� VRP�MDJ�YDUNHQ�NXQQDW�HOOHUYHODW�VOlSSD�WDJHW�RP��6DPWLGLJW�LQVHU�MDJ�YLNWHQ�DY�DWW�I|UV|ND�V\QOLJJ|UD�GH�ROLND�WUnGDU�VRPNDQ� VSnUDV� L� LQWHUYMXHUQD��0HG�KMlOS� DY� DQGUDV� IRUVNQLQJ�KDU� MDJ� IRUPXOHUDW� HWW� DQWDO� WHPDQVRP� NDQ� DQYlQGDV� I|U� DWW� nWHUEHUlWWD� VnYlO� VRP� VNDSD� Q\D� EHUlWWHOVHU�� 'HVVD� WHPDWLVNDEHUlWWHOVHU�KDU�L�VLQ�WXU�VNDSDW�XWJnQJVSXQNWHU�I|U�QHGDQVWnHQGH�GLVNXVVLRQ�����$WW�|SSQD�GHQ�VYDUWD�OnGDQ
)OHUD� DY� GH� IUnJRU� MDJ� VWlOOHU� L� DUEHWHW� KDQGODU� RP� Sn� YLOND� VlWW� K|JVNROHVWXGHQWHU� JHVP|MOLJKHWHU�DWW�|SSQD�GHQ��VYDUWD�OnGD��VRP��RPJHU�GHQ��NXQVNDS�VRP�VNDSDV�LQRP�GH�YHWHQ�VNDSOLJD�RFK�WHNQRORJLVND�RPUnGHQD��,�YLONHQ�XWVWUlFNQLQJ�DYNRGLILHUDV�W�H[�SURJUDPPHULQJV�NXQVNDS�Vn�DWW�GHQ�EOLU�WLOOJlQJOLJ�I|U�DOOD�VRP�YLOO�OlUD�VLJ"�'HW�MDJ�I|UV|NHU�NRPPD�nW�JHQRPDWW� VWlOOD� HQ� VnGDQ� IUnJD� lU� RP� XQGHUYLVQLQJHQ� L� SUDNWLNHQ� XWIRUPDV� VRP� RP� VWXGHQWHUQDIRUWIDUDQGH� UHNU\WHUDGHV� IUnQ� HQ�EHJUlQVDG��JUXSS��� IUnQ� IUlPVW�GH� WHNQLVND�RFK� QDWXUYHWHQ�VNDSOLJD� J\PQDVLHXWELOGQLQJDUQD�� )LQQV� GHW� GlUWLOO� XQGHUI|UVWnGGD�� PHQ� HM� XWWDODGH� I|UH�VWlOOQLQJDU�RP�DWW�VWXGHQWHUQD�ElU�PHG�VLJ�HQ�RPIDWWDQGH�GDWRUYDQD�L�EDJDJHW"�+DU�K|JVNRODQO\FNDWV� DQSDVVD� VLJ� WLOO� GHQ� DOOWPHU� GLIIHUHQWLHUDGH� VDPPDQVlWWQLQJHQ� DY� VWXGHQWHU� VRP*LEERQV�P�IO�WDODU�RP��"9LONHQ�NXQVNDSVV\Q�I|UPHGODU�GH�XWELOGQLQJDU�GlU�NXQVNDSVXWYlUGHULQJHQ�L�K|J�JUDG�E\JJHUSn�DWW�NRQWUROOHUD�DWW�VWXGHQWHUQD�OlUW�VLJ�H[DNW�VDPPD�VDNHU�RFK�L�SUDNWLNHQ�RFNVn�Sn�QlVWDQVDPPD�VlWW�HIWHUVRP�LQJHW�XWU\PPH�ILQQV�I|U�DOOWI|U�LQGLYLGXHOOD�LQOlUQLQJVVWLODU�RFK�WHPSRQ"9DUI|U�ILQQV�GHW�HQ�VnGDQ�XWEUHGG�UlGVOD�I|U��IXVN���EnGH�EODQG�VWXGHQWHU�RFK�OlUDUH"�5lGVODQI|U� DWW� QnJRQ� VND� NRSLHUD� HQV� NRG� E\JJHU� Sn� GHQQD� IUXNWDQ�� 9LVVW� I|UHNRPPHU� IXVN� LEHPlUNHOVHQ�DWW� VWXGHQWHU�SODJLHUDU� DUEHWHQ� IUnQ�DQGUD�RFK�GHWWD� lU�QDWXUOLJWYLV� WUDJLVNW�� LQWHPLQVW�I|U�VWXGHQWHUQD�VMlOYD��3UREOHPHW�lU�QlU�GHQQD�UlGVOD�WDU�VLJ�VnGDQD�SURSRUWLRQHU�DWW�PDQLQWH� NDQ� VNLOMD� Sn� GHQQD� XSSHQEDUD� W\S� DY� IXVN�� VRP� lU� OlWW� DWW� JHQRPVNnGD�� RFK� GHQLQOlUQLQJVSURFHVV�VRP�LQQHElU�DWW�PDQ�OlU�VLJ�JHQRP�DWW�GLVNXWHUD��WLWWD�Sn��RFK�KlUPD�DQGUD�$WW�OlUD�VLJ�DY�DQGUDV�H[HPSHO�WHQGHUDU�DWW�EOL�VDQNWLRQHUDW�EDUD�L�GH�IDOO�VRP�H[HPSOHQ�LQWHVNDSDWV� DY� DQGUD� VWXGHQWHU�� 3DUDOOHOOW�PHG� DWW� VWXGHQWHUQD� XSSPXQWUDV� WLOO� VDPDUEHWH� VlQGHUK|JVNRODQ�PnQJD�JnQJHU�PRWVDWWD�VLJQDOHU�JHQRP�DWW�NUlYD�DWW�ODERUDWLRQHU�XWI|UV�LQGLYLGXHOOW�3n�Vn�VlWW�KMlOSHU�K|JVNRODQ�WLOO�DWW�I|UVWlUND�UlGVODQ�I|U�DWW�GHW�VRP�HJHQWOLJHQ�ERUGH�VHV�VRPQRUPDOW�VDPDUEHWH��VND�EHWUDNWDV�VRP��IXVN���.UDYHQ�Sn�DWW�VWXGHQWHU�LQGLYLGXHOOW�VND�EHYLVDYDG�GH��NDQ���JHQRP�DWW�OlPQD�LQ�OLNDGDQD�ODERUDWLRQHU��YHUNDU�E\JJD�Sn�HQ�NRPELQDWLRQ�DYI|UHVWlOOQLQJDU�RP�DWW�GHW�VND�YDUD��OLND�I|U�DOOD��RFK�IDUKnJRU�RP�DWW�LQWH�NXQQD�NRQWUROOHUD�DWWVWXGHQWHUQD�NDQ�GHW�GH�V\QHV�NXQQD��)UnJDQ�lU�EDUD�YLONHQ�NYDOLWHW�GHW�lU�VRP�PlWV�QlU�IOHUD�DYGH�VWXGHQWHU�VRP�EOLYLW�JRGNlQGD�L�GHQ�JUXQGOlJJDQGH�SURJUDPPHULQJVNXUVHQ��XSSOHYHU�DWW�GHL�DOOD�IDOO�LQWH�I|UVWnU��.DQVNH�GHW�lU�Vn�DWW�H[DPLQDWLRQVIRUPHU�VRP�E\JJHU�Sn�DWW�DOOD�VND�J|UDH[DNW�VDPPD�ODERUDWLRQHU�XQGHU�H[DNW�VDPPD�WLG�RFK�H[DNW�VDPPD�WHQWDPHQ�VWLPXOHUDU�GHQWHRUHWLVND�NXQVNDSHQ��PHQ�Sn�VPlUWVDP�EHNRVWQDG�DY�IlUGLJKHWV��RFK�I|UWURJHQKHWVNXQVNDSHU�.DQVNH� GHWWD� VlWW� DWW� OlUD� VRP� E\JJHU� Sn� SULQFLSHQ� DWW� GHW� VND� YDUD� �OLND� I|U� DOOD�� L� VMlOYDYHUNHW�XSSPXQWUDU�WLOO��IXVN���L�EHPlUNHOVHQ�VNULYD�DY��XWDQ�DWW�I|UVWn��2P�GHW�VDNQDV�XWU\PPH
�� 6H�DYVQLWW�����XQGHU�UXEULNHQ�.XQVNDSVSURFHVVHU�
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I|U� LQGLYLGXHOOD� LQOlUQLQJVVWLODU� RFK� LQGLYLGXHOOW� WHPSR� HOOHU� RP� &61� VWU\SHU� VWXGLHPHGOHQLIDOO� PDQ� LQWH� EOLU� JRGNlQG�� lU� GHW� NDQVNH� LQWH� Vn� NRQVWLJW� DWW� GHW� EOLU� YLNWLJDUH� DWW� �NODUDODERUDWLRQHQ�� lQ� DWW� I|UVWn� GHQ�� )|U� GH� OlUDUH� VRP� KDU� VRP� VLQ� XSSJLIW� DWW� �I|UPHGOD�SURJUDPPHULQJVNXQVNDS�EOLU�GHVVXWRP�NUDYHQ�Sn��OLNKHW��HQ�VQDUD�VRP�PHGI|U�DWW�LQJHW�UHHOOWXWU\PPH�JHV�I|U�DWW�SU|YD�Q\D�IRUPHU�L�XQGHUYLVQLQJHQ��5LVNHQ�DWW�GH�Gn�LQWH�KLQQHU�PHG�GHWGH��VND��InU�MX�GHQ�RHUK|UGD�NRQVHNYHQVHQ�DWW�VWXGHQWHUQD�LQWH�InU�PHG�VLJ�GH�I|UNXQVNDSHU�GHI|UYlQWDV�KD�I|U�DWW�NODUD�QlVWD�NXUV�9LG�GH�WYn�XWELOGQLQJDU�MDJ�KDU�WLWWDW�Sn�PlUNV�RYDQVWnHQGH�WHQGHQVHU�L�ROLND�RPIDWWQLQJ��,7�SURJUDPPHW� KDU� NUDYHW� DWW� ODERUDWLRQHU� VND� UHGRYLVDV� LQGLYLGXHOOW� RFK� UlGVODQ� I|U� �IXVN�� lUPHU�XWWDODG�lQ�YLG�07�SURJUDPPHW��)UDPI|UDOOW�lU�GHQQD�UlGVOD�PHU�HOOHU�PLQGUH�JHPHQVDPI|U� GH� VWXGHQWHU� RFK� OlUDUH� IUnQ� ,7�SURJUDPPHW� VRP� MDJ� LQWHUYMXDW�� /lUDUQD� YLG� 07�SURJUDPPHW�DFFHSWHUDU�QDWXUOLJWYLV� LQWH�KHOOHU�IXVN�L�EHPlUNHOVHQ�SODJLHULQJ��PHQ�GH���RFK� LV\QQHUKHW� SURJUDPOHGQLQJHQ� �� KDU� Sn� HWW� PHGYHWHW� VlWW� I|UV|NW� DUEHWD� ERUW� GHQ� DWWLW\G� VRPVDPPDQEODQGDU�GHQQD�W\S�DY�XSSHQEDUW�IXVN�PHG�GH�IRUPHU�DY�VDPDUEHWH� �VRP�ERUGH�DQVHVVRP� HWW� QDWXUOLJW� LQVODJ� L� OlURSURFHVVHQ�� )|U� DWW� nVWDGNRPPD� GHWWD� KDU� GH� XSSPXQWUDWVWXGHQWHUQD� DWW� KMlOSD� YDUDQGUD� RFK� WD� WLOOYDUD� GHQ� NXQVNDS� VRP� ILQQV� VDPODG� L� JUXSSHQ�6WXGHQWHUQD�KDU�RFNVn�InWW�YlOMD� L�YLOND�NRQVWHOODWLRQHU�GH�YLOO� VDPDUEHWD��)UDPI|UDOOW�KDU�GHXSSPDQDWV�DWW�XWJn�IUnQ�VLQ�HJHQ�OlURSURFHVV��(Q�YLNWLJ�GHO�L�GHWWD�lU�GH�H[DPLQDWLRQVIRUPHUVRP�E\JJHU�Sn�DWW�VNDSD�QnJRW�XWLIUnQ�GHQ�HJQD�NXQVNDSVQLYnQ�RFK�DWW�VHGDQ�I|UNODUD�GHW�PDQJMRUW��KXU�RFK�YDUI|U��,QWH�GHVWR�PLQGUH�JHU�HQ�GHO�DY�VWXGHQWHUQD�XWWU\FN�I|U�IDUKnJRU�RP�DWWDQGUD��IXVNDU�� HOOHU� VOLSSHU� �OLQGULJW�� XQGDQ��(WW� IDOO� DY�GLUHNW�SODJLHULQJ�XSSWlFNWHV�RFNVn� LSURJUDPPHULQJVNXUVHQ�� 3ODJLHULQJHQ� YDU� JMRUG� GLUHNW� IUnQ� NXUVERNHQ�� 'H� DQVYDULJD� OlUDUQDJRGNlQGH�QDWXUOLJWYLV�LQWH�GH�VWXGHQWHU�VRP�OnJ�EDNRP�SODJLHULQJHQ��PHQ�GH�JDY�GHP�FKDQVHQDWW� XWI|UD� HWW� Q\WW� SURMHNW�� $OOW� GHWWD� PHQDU� MDJ� YLVDU� Sn� DWW� GHW� lU� HQ� OnQJ� RFK� LQWH� KHOWRNRPSOLFHUDG�SURFHVV�DWW��OlUD�ERUW��GH�I|UHVWlOOQLQJDU�VRP�PnQJD�DY�RVV��EnGH�VWXGHQWHU�RFKOlUDUH��ElU�Sn��)|UHVWlOOQLQJDU�VRP�L�JUXQGHQ�KDQGODU�RP�DWW�XWELOGQLQJ�JnU�XW�Sn�DWW��SUHVWHUD�LQWH�Sn�DWW��I|UVWn��-DJ� SnVWnU� LQWH� DWW�PDQ� VND� VORSD� DOO� IRUP� DY� NYDOLWHWVNRQWUROO�� ,VWlOOHW�PHQDU� MDJ� DWW� GHW� lUQ|GYlQGLJW� DWW� K|MD� NYDOLWHWHQ� Sn� GHQQD� �NRQWUROO��� -DJ� WURU� MDJ� GHW� lU� Q|GYlQGLJW� DWWNRQWLQXHUOLJW� RFK� WLOOVDPPDQV�� XWYlUGHUD� GH� HQVNLOGD� VWXGHQWHUQDV� �RFK� OlUDUQDV�� XWYHFNOLQJVnYlO� VRP� XWIRUPQLQJHQ� Sn� NXUVHUQD�� $WW� XWYlUGHUD� HQVNLOGD� VWXGHQWHUV� XWYHFNOLQJ� LQQHElUGRFN�DWW�XWJn�IUnQ�YDUMH�HQVNLOW�IDOO��3UHFLV�VRP�PDQ�YLG�HWW�XWYHFNOLQJVVDPWDO�Sn�HQ�DUEHWVSODWVXWJnU� IUnQ� LQGLYLGHQV� I|UXWVlWWQLQJDU� RFK� DPELWLRQVQLYn� �L� I|UKnOODQGH� WLOO� GHW� XSSGUDJI|UHWDJHW�HOOHU�RUJDQLVDWLRQHQ�L�IUnJD�KDU��ERUGH�PDQ�NXQQD�J|UD�GHW�L�VWXGLHVDPPDQKDQJ��SnK|JVNROHQLYn�)|U�DWW�|SSQD�GHQ��VYDUWD� OnGD�� VRP�RPJHU� EO� D�SURJUDPPHULQJVNXQVNDS��NUlYV�GHW� LQVLNWHURP�DWW�NXQVNDS�LQWH�lU�QnJRW�VRP�VNDSDV�JHQRP�HQ�UlWOLQMLJ�SURFHVV��'HW�NUlYV�RFNVn�LQVLNWHURP� DWW� YL� VRP� HQVNLOGD� GHOWDJDUH� L� HQ� OlURSURFHVV� ElU� PHG� RVV� ROLND� HUIDUHQKHWHU� RFKI|UNXQVNDSHU��$WW�VNDSD�HQ�XQGHUYLVQLQJ�VRP�lU��OLND�I|U�DOOD��I|UIHODU�GlUPHG�VLWW�V\IWH���DWWVNDSD� MlPOLND� I|UXWVlWWQLQJDU�� 'H� HQGD� VRP� JHV� QnJUD� HJHQWOLJD� I|UXWVlWWQLQJDU� lU� GH� VRPNODUDU�DY�DWW�DQSDVVD�VLJ�WLOO�GH�XWWDODGH�RFK�RXWWDODGH�NUDY�VRP�ILQQV�RFK��HOOHU�VRP�KDU�VnGDQDI|UNXQVNDSHU�RFK�HUIDUHQKHWHU�DWW�GH�NODUDU�VLJ�lQGn��)|U�DOOD�DQGUD�EOLU�XWELOGDQGHW�HQ�VWlQGLJNDPS� PRW� ROLND� SDUDGR[HU�� 2P� GHVVD� LQVLNWHU� WDV� WLOOYDUD� NDQ� P|MOLJKHWHU� VNDSDV� I|U� HQXWELOGQLQJ� VRP� XWJnU� IUnQ� GHQ� LQGLYLGXHOOD� OlURSURFHVVHQ�� PHQ� PHG� GHQ� NROOHNWLYD� VRPRPJLYDQGH��PHPEUDQ���'HW� LQQHElU�HQ�SURFHVV�GlU�VWRUW�XWU\PPH�I|U�PnQJIDOG�JHV�RFK�GlUYDUV�RFK�HQV�I|UVWnHOVH I|U LVWlOOHW�I|U�SUHVWDWLRQ�L lPQHW�lU�GHW��UHVXOWDW��VRP�HIWHUVWUlYDV�
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����+XU�JHU�PDQ�XWU\PPH�I|U�PnQJIDOG�L�VNDSDQGHW�DY�NXQVNDS"
)|U�DWW�VNDSD�XWU\PPH�I|U�PnQJIDOG�NUlYV�YLOMD�WLOO�PnQJIDOG��'HW�PnVWH�ILQQDV�HQ�NXQVNDSV�V\Q�VRP�L�JUXQGHQ�XWJnU�IUnQ�DWW�DOOD�VRP�YLOO�NDQ�OlUD�VLJ�RP�GH�EDUD�JHV�I|UXWVlWWQLQJDU�WLOOGHW��'HW�lU�GlUI|U�YLNWLJW�DWW�LQVH�DWW�ROLND�VWXGHQWHU�KDU�ROLND�HUIDUHQKHWHU�PHG�VLJ��PHQ�RFNVnROLND�PnO�I|U�YDG�GH�KRSSDV�In�XW�DY�XWELOGQLQJHQ��6DPWLGLJW�lU�GHW�DQJHOlJHW�DWW�NRPPD�LKnJDWW�NXQVNDS�lU�QnJRW�VRP�VWlQGLJW�IRUPDV�RFK�RPIRUPDV�XWLIUnQ�GHW�HOOHU�GH�VDPPDQKDQJ�VRPGHQ�VNDSDV�L��(Q�DVSHNW�DY�GHW�SnVWnHQGHW�lU�DWW�PRWLYDWLRQHQ�DWW�OlUD�VLJ�YDULHUDU�L�I|UKnOODQGHWLOO�YDG�PDQ�NDQ�L�|YULJW�
$WW�OlUD�VLJ�MDYDSURJUDPPHULQJ�VHV�NDQVNH�LQWH�VRP�QnJRW�VMlOYNODUW�OXVWI\OOW�I|U�GHQ�VRP�LQWHKDU�NRQIURQWHUDWV�PHG�VLWXDWLRQHU�GlU�GHW�XSSHQEDUW�YRUH�EUD�DWW�NXQQD�GHW����+XU�PnQJD�KDUJMRUW� GHW� XQGHU� GHQ� I|UVWD� WHUPLQHQ� DY� XWELOGQLQJHQ"�1DWXUOLJWYLV� V|NHU�PDQ� VLJ� LQWH� WLOO� HQXWELOGQLQJ�RP�PDQ�LQWH�XSSOHYHU�DWW�GHQ�WLOOWDODU�GH�LQWUHVVHQ�PDQ�KDU��MXVW�QX�HOOHU�VHGDQ�IOHUDnU� WLOOEDND��� $Y� LQWHUYMXHUQD� IUDPJnU� GRFN� DWW� PnQJD� KDU� HQ� JDQVND� GLIIXV� ELOG� DY� YDGXWELOGQLQJHQ�VND�OHGD�WLOO�I|U�GHUDV�GHO��'HQQD�ELOG�EOLU�L�UHJHO�NODUDUH�PHG�WLGHQ��8WYHFNOLQJHQDY� GHQ� VNHU� L� I|UKnOODQGH� WLOO� KXU� VWXGHQWHQ� XSSOHYW� GH� ROLND� LQVODJHQ� L� XWELOGQLQJHQ�� (Q� DYXWPDQLQJDUQD�I|U�OlUDUH�lU�GlUI|U�DWW�YlFND�GHW�SUHVXPWLYD�LQWUHVVHW�KRV�VWXGHQWHUQD�JHQRP�DWWYLVD�Sn�P|MOLJD�WLOOlPSQLQJVRPUnGHQ�I|U�GH�ROLND�GHOPRPHQWHQ�
6NDSDQGHW�DY�NROOHNWLY�NXQVNDS9L�VMlOYD��VWXGHQWHU�RFK� OlUDUH��lU� \WWHUVW�GHODNWLJD� L�GHQ�SURFHVV� VRP�VNDSDQGHW�DY�NXQVNDSLQQHElU��'HW�lU�GlUI|U�YLNWLJW�DWW�VWlQGLJW�UHIOHNWHUD�|YHU�KXU�GHQQD�SURFHVV�VHU�XW�,� VDPEDQG�PHG�DWW� VWXGHQWHUQD�YLG�07�SURJUDPPHW�UHGRYLVDGH�VLQD�SURMHNW� VORJV� MDJ� DY�DWWGHW� IDQQV�HQ� W\GOLJ� WHQGHQV�DWW�GH�PDQOLJD�VWXGHQWHUQD�DUEHWDGH� I|U� VLJ�RFK�GH�NYLQQOLJD� I|UVLJ��(QGDVW�L�HWW�SDU�JUXSSHU�DUEHWDGH�PlQ�RFK�NYLQQRU�WLOOVDPPDQV��,�GH�JUXSSHU�VRP�EHVWRGDY�HQEDUW�PlQ�KDGH�PnQJD�VNDSDW�YlOGLJ�OLNDUWDGH�SURJUDP��6YnULJKHWVJUDGHQ�OLNVRP�ILQHVVHQYDULHUDGH��PHQ�L�SULQFLS�DOOD�KDGH�JMRUW�VSHO�VRP�JLFN�XW�Sn�DWW�VDPOD�SRlQJ�JHQRP�DWW�WUlIIDHWW� HOOHU� IOHUD� I|UHPnO�� 0HG� WDQNH� Sn� DWW� GH� NXUVDQVYDULJD� YLG� SURJUDPPHULQJVNXUVHQ� lURHUK|UW�VSHOLQWUHVVHUDGH�RFK�PHG�WDQNH�Sn�DWW�HQ�KHO�GHO�DY�GH�PDQOLJD�VWXGHQWHUQD��PHQ�In�DYGH�NYLQQOLJD��lJQDU�HOOHU�KDU�lJQDW�VLJ�nW�GDWRUVSHO�Sn�VLQ�IULWLG�lU�GHW�NDQVNH�LQWH�Vn�NRQVWLJW�'HW�YHUNDU�VRP�DWW�PlQQHQ�LQVSLUHUDW�YDUDQGUD�L�K|J�XWVWUlFNQLQJ�RFK�HQ�GHO�DY�GH�PlQ�VRPKDIW�VYnULJKHWHU�PHG�SURJUDPPHULQJHQ�KDU�XWWDODW�XSSVNDWWQLQJ�|YHU�DWW�GHW�DOOWLG�KDU�IXQQLWVQnJRQ�DWW�IUnJD��%ODQG�GH�NYLQQOLJD�VWXGHQWHUQD�RFK�L�GH�EODQGDGH�JUXSSHUQD�YDU�YDULDWLRQHQVW|UUH�YDG�JlOOGH�W\SHQ�DY�SURJUDP�PDQ�VNDSDW��6YnULJKHWVJUDG�RFK�ILQHVV�YDULHUDGH�RFNVn�KlU�PHQ�IUDPI|UDOOW�XSSIDWWDGH�MDJ�DWW�EHW\GOLJW�IOHU�L�GHQ�KlU�JUXSSHQ�KDGH�XWWDODGH�SUREOHP�PHGSURJUDPPHULQJHQ��$OOD�EOHY�KHOOHU�LQWH�JRGNlQGD�L�VDPEDQG�PHG�H[DPLQDWLRQHQ��(Q�IUnJD�MDJVWlOOGH�PLJ� �RFK� IRUWIDUDQGH� VWlOOHU�PLJ��YDU�RP�GHW�NDQ�YDUD� Vn� DWW� GH�PDQOLJD� VWXGHQWHUQDVNDSDU�HQ�NROOHNWLY�NXQVNDS�VRP�LQWH�ULNWLJW�NRPPHU�GH�NYLQQOLJD�VWXGHQWHUQD�WLOO�GHO"�-DJ�YLOOI|U� VlNHUKHWV� VNXOO� LQIOLND� DWW� GHW� IDQQV� JUXSSHU� PHG� HQEDUW� NYLQQOLJD� VWXGHQWHU� VnYlO� VRPEODQGDGH�JUXSSHU�VRP�JRGNlQGHV�XWDQ�WYHNDQ��9DG�MDJ�I|UV|NHU�NRPPD�nW�lU�RP�GHW�ILQQV�HQWHQGHQV�DWW�GH�PDQOLJD�VWXGHQWHUQD�OlU�DY�YDUDQGUD�RFK�GH�NYLQQOLJD�DY�YDUDQGUD��9DG�LQQHElUGHW�L�VnIDOO�PRW�EDNJUXQG�DY�PlQQHQV��VRP�NROOHNWLY�EHWUDNWDGH��EHW\GOLJW�VW|UUH�HUIDUHQKHWHUDY�GDWRUHU�RFK�SURJUDPPHULQJ".lQVODQ� DY� DWW� HQ� NROOHNWLY� NXQVNDS� VNDSDGHV� EODQG� GH� PDQOLJD� VWXGHQWHUQD� YLG� 07�SURJUDPPHW� I|UVWlUNWHV�DY� DWW� VLWXDWLRQHQ�YLG� ,7�SURJUDPPHW�YDU� Vn� DQQRUOXQGD��+lU�JMRUGHDOOD� H[DNW� VDPPD� ODERUDWLRQHU� RFK� DOOD� DUEHWDGH� L� SULQFLS� Sn� HJHQ� KDQG� �XSSJLIWHUQD� VNXOOH
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UHGRYLVDV�LQGLYLGXHOOW���9LG� ,7�SURJUDPPHW�YDU�GHW�RFNVn�W\GOLJW�DWW�GH� IOHVWD�KDGH�PHU�HOOHUPLQGUH� VWRUD� SUREOHP�� RDYVHWW WLGLJDUH� NXQVNDSHU�� 9LVVHUOLJHQ� VNDSDGHV� HQ� GHO� ORNDODVWXGLHJUXSSHU� RFK� GH� VRP� KDGH� NDPUDWHU� DWW� IUnJD� XWDQI|U� XWELOGQLQJHQ� DQYlQGH� VLJQDWXUOLJWYLV�DY�GHQQD�P|MOLJKHW��'HQ�NROOHNWLYD�NXQVNDS� VRP�E\JJGHV�XSS�YDU�GRFN�YDUNHQOLND� XWWDODG� VRP�KRV� VWXGHQWHUQD� YLG�07�SURJUDPPHW� HOOHU� OLND� EHJUlQVDG� VRP� GHQ� W\FNWHVYDUD�GlU���WLOO�IUDPI|UDOOW�GH�PDQOLJD�VWXGHQWHUQD��,7�SURJUDPPHW�IUDPVWRG�L�GHW�SHUVSHNWLYHWVRP�PHU��MlPOLNW���VDPWLGLJW�VRP�VWXGHQWHUQD�GlU�QDWXUOLJWYLV�KDGH�GHW�VYnUDUH�Sn�PnQJD�VlWWHIWHUVRP�GH�YDU�Vn�P\FNHW�PHU�XWOlPQDGH�WLOO�VLJ�VMlOYD��,GHDOHW�YRUH�JLYHWYLV�RP�GHW�JLFN�DWWVNDSD� HQ� DWPRVIlU� VRP� E\JJGH� XSS� GHQ� NROOHNWLYD� NXQVNDSHQ� Sn� HWW� VlWW� Vn� DWW� GHQ� NXQGHNRPPD�DOOD WLOO�GHO��.DQVNH�lU�GHW�EDUD�HQ�IUnJD�RP�WLG�YDG�JlOOHU�07�SURJUDPPHW�I|U�DWW�GH�\WWHUVW� VXEWLOD� �� PHQ� OLNYlO� H[LVWHUDQGH�� N|QVPlVVLJD� EDUULlUHUQD� VND� UDVHUDV�� ,QJHQ� DY� GHPDQOLJD�VWXGHQWHUQD�VWlQJHU�QDWXUOLJWYLV�PHGYHWHW�XWH�QnJRQ�DY�GH�NYLQQOLJD��'HW�KDQGODU�PHURP�GMXSW�URWDGH�NXOWXUHOOD�P|QVWHU�NULQJ�NYLQQOLJKHW�RFK�PDQOLJKHW�VRP�PnVWH�EU\WDV��)|U�DWWEU\WD� GHVVD� Sn� HWW� WLGLJW� VWDGLXP� NUlYV� GRFN� HQ� PHGYHWHQKHW� NULQJ� DWW� GH� H[LVWHUDU� RFK� HWWPnOPHGYHWHW�DUEHWH�I|U�DWW�I|UlQGUD�GHP�)|U�,7�SURJUDPPHWV�GHO�OLJJHU�IUnJDQ�Sn�HQ�DQQDQ�QLYn��'lU�KDQGODU�GHW�VQDUDUH�RP�DWW�VNDSDVWUDWHJLHU� I|U� KXU� PDQ� E\JJHU� XSS� RFK� WLOOYDUDWDU� NROOHNWLY� NXQVNDS� |YHU� KXYXG� WDJHW�� 'HVWXGHQWHU� VRP� GHOWDJLW� YLG� GH� I|UHOlVQLQJV� �� RFK� OHNWLRQVWLOOIlOOHQ� VRP� YDULW� L� 5RQQHE\UHVSHNWLYH�+|JDQlV� W\FNV�L�YLVV�PnQ�VNDSDW�HPEU\RW� WLOO� GHWWD��'H�GLVNXWHUDU�P\FNHW�QlU�GHWUlIIDV�RFK�DY�GH� VRP�GHOWDJLW�YLG�GHVVD� WUlIIDU� KDU�DOOD� XWWU\FNW�GHQ� VWRUD�EHW\GHOVHQ�DY� DWWWUlIIDV� Sn� GHWWD� VlWW� �� EnGH� YDG� JlOOHU� DWW� EOL� DOOPlQW� �SHSSDG�� VRP� DWW� In� GLUHNW� KMlOS�PHGODERUDWLRQHU��8WPDQLQJHQ� I|U� ,7�SURJUDPPHW� OLJJHU� L� DWW� E\JJD�YLGDUH� Sn� GHWWD� HPEU\R�RFKVNDSD�I|UXWVlWWQLQJDU�I|U�NROOHNWLYW�OlUDQGH�lYHQ�EODQG�GHP�VRP�DOGULJ�KDU�P|MOLJKHW�DWW�UHVDWLOO�K|JVNRODQ��)|UPRGOLJHQ�NUlYV�Q\D�VWUDWHJLHU�YDG�JlOOHU�VNDSDQGHW�DY�ORNDOD�VWXGLHJUXSSHUVnYlO� VRP�PHU�YlOXWYHFNODGH�YLUWXHOOD� JHPHQVNDSHU��6DQQROLNW�NUlYV�RFNVn�HQ�DQQDQ�DWWLW\GWLOO�VDPDUEHWH�L�IRUP�DY�DWW�|SSHW�YLVD�RFK�GLVNXWHUD�NRG�PHG�YDUDQGUD��5lGVODQ�I|U�DWW�QnJRQVND�NRSLHUD�NRGHQ�L�NRPELQDWLRQ�PHG�HQ�DOOPlQ�RVlNHUKHW�KRV�PnQJD�VWXGHQWHU�KDU�LQQHEXULWDWW�\WWHUVW�In�VNLFNDU�LQ�QnJUD�OlQJUH�NRGVQXWWDU�WLOO�GHW�YLUWXHOOD�NODVVUXP�VRP�ILQQV��3UREOHPHWlU�DWW�GHW�lU�\WWHUVW�VYnUW�DWW�GLVNXWHUD�NULQJ�QnJRW�VRP�PDQ�LQWH�NDQ�VH�
/nQJVDPKHWHQV�EHW\GHOVH
,� LQWHUYMXHUQD� IUDPNRP� DWW� PnQJD� VWXGHQWHU� YLG� EnGD� SURJUDPPHQ� XSSOHYGH� DWWXQGHUYLVQLQJHQ� JLFN� IUDP� PHG� DOOGHOHV� I|U� VWRUD� VWHJ�� 'H� HIWHUO\VWH� IOHU� VPn� H[HPSHO� RFK|YQLQJDU�PHG�DQNQ\WQLQJ�WLOO�GH�WHRUHWLVND�JHQRPJnQJDUQD��)OHUD�DY�OlUDUQD�YLVDGH�VLJ�RFNVnYDUD�PHGYHWQD�RP�DWW�LQWURGXNWLRQHQ�WLOO�MDYDNXUVHQ�LQWH�YDULW�YDG�GHQ�ERUGH��$Y�LQWHUYMXHUQDIUDPJLFN� DWW� HQ� GHO� DY� SUREOHPHQ� KDGH� JnWW� DWW� XQGYLND� RP� OlUDUQD� DQVWlOOWV� Sn� HWW� WLGLJDUHVWDGLXP��6DPWLGLJW�lU� IUnJDQ� L� YLONHQ�XWVWUlFNQLQJ� OlUDUQD�YHUNOLJHQ� �VHU�� GHQ� WLG�GHW� WDU� DWWOlUD�VLJ�SURJUDPPHULQJ�I|U�GHP�VRP�LQJHQWLQJ�NDQ��(WW�SDU�DY�GHP�SnWDODGH�MXVW�KXU�OlWW�GHW�lUDWW� EOL� EOLQG� I|U� GH� VYnULJKHWHU� GHW�NDQ� LQQHElUD� RFK� GHQ� WLG� GHW� WDU� I|U� QRYLVHQ� DWW� OlUD� VLJSURJUDPPHUD�
9LONHQ�EHW\GHOVH�InU��OLNKHWVWDQNHQ��I|U�GHQ�WLGVPlVVLJD�LQUDPQLQJHQ�DY�VWXGLHUQD"�2P�OlUDUHXSSIDWWDU�GHW�VRP�HWW�RXWWDODW�NUDY�DWW�GHW�VND�YDUD��OLND�I|U�DOOD���YLONHW�XWU\PPH�JHV�GH�Gn�DWWVNDSD�HQ�GLIIHUHQWLHUDG�XQGHUYLVQLQJ"�)LQQV�GHW�NDQVNH�HQ�ULVN�DWW� OlUDUH�PHG�GHQ�YlOORYOLJDDPELWLRQHQ�DWW�WD�KlQV\Q�WLOO��DOOD���G�Y�V�EnGH�GH�VRP�NDQ�OLWH�SURJUDPPHULQJ�VHQ�WLGLJDUH�RFKGH�VRP�LQWH�NDQ�QnJRQWLQJ��WYLQJDV�OlJJD�VLJ�Sn�HQ�QLYn�GlU�LQJHQ�EOLU�ULNWLJW�Q|MG"�6WXGHQWHUPHG�WLGLJDUH�NXQVNDSHU�L�SURJUDPPHULQJ�EOLU�XQGHUVWLPXOHUDGH�YLONHW�InU�GHP�DWW�NODJD�|YHUDWW�GHW�lU�I|U��OlWW���'H�VRP�VDNQDU��NXQVNDSHU�NlQQHU�VLJ�lQQX�GXPPDUH�HIWHUVRP�GH�PnVWH
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EURWWDV�EnGH�PHG�NlQVODQ�DY�DWW�LQWH�I|UVWn�RFK�NlQVODQ�DY�DWW�GH�ERUGH�I|UVWn��HIWHUVRP�DQGUDVlJHU�DWW�GHW�lU�OlWW�
'H�NXUVDQVYDULJDV�DPELWLRQ�PHG�GH�SURMHNW�VRP�07�VWXGHQWHUQD�JHQRPI|UGH�YDU�DWW�YDU�RFKHQ�VNXOOH�NXQQD�YlOMD�HWW�SURMHNW�Sn��VLQ�QLYn���*HQRP�DWW�KD�HQ�VQDEE�LQWURGXNWLRQ�OlPQDGHOlUDUQD� XWU\PPH� I|U� HQ�PHU� GLIIHUHQWLHUDG� XQGHUYLVQLQJ� UHVWHQ� DY� WHUPLQHQ�� ,� YLVV�PnQ� KDUGHQQD�XSSOlJJQLQJ�I\OOW�VLWW�V\IWH��'H�IOHVWD�VWXGHQWHUQD�YDU�YlOGLJW�Q|MGD�PHG�DWW�In�DUEHWD�LSURMHNWIRUP�� )OHUD� XSSOHYGH� DWW� GHW� GH� OlUW� VLJ� L� SURJUDPPHULQJ� YDU� GHW� GH� OlUGH� VLJ� XQGHUSURMHNWHW��6DPWLGLJW�YDU�PnQJD�IUXVWUHUDGH� ��GH�XSSOHYGH�DWW�GH�KDGH�EHK|YW�HQ�ElWWUH�JUXQGI|U� DWW� I|UVWn� YDG� GH� JMRUGH�� 1nJUD� O\FNDGHV� KHOOHU� LQWH� JHQRPI|UD� VLWW� SURMHNW�� $QGUDJHQRPI|UGH�GHW��PHQ�XSSOHYGH�DWW�UHVXOWDWHW�DY�SURMHNWHW�L�SUDNWLNHQ�KDGH�JnWW�I|UH�I|UVWnHOVHQDY�GHW��'HVVD�VWXGHQWHU�KDGH�I|UPRGOLJHQ�YDULW�PLQGUH�IUXVWUHUDGH�RP�LQWURGXNWLRQHQ�JMRUWV�LHWW�OnQJVDPPDUH�WHPSR�
)UnJDQ� KXU� NXUVDQVYDULJD� NDQ� KDQWHUD� GHW� IDNWXP� DWW� VWXGHQWHUQD� KDU� Vn� ROLND� I|UNXQVNDSHUNYDUVWnU� GRFN��+XU� ElU�PDQ� VLJ� nW� I|U� DWW�PRWLYHUD� DOOD� VWXGHQWHU"�7DQNHQ�PHG� LQGLYLGXHOOWDQSDVVDGH�SURMHNW�lU�I|UPRGOLJHQ�HQ�EUD�XWJnQJVSXQNW��'H�NXUVDQVYDULJD�KDU�GRFN�HWW�DQVYDUI|U� DWW� QRYLVHUQD� InU� DOOW� ELVWnQG� GH� EHK|YHU� I|U� DWW� VNDSD� HQ� JUXQGOlJJDQGH� I|UVWnHOVH� I|USURJUDPPHULQJHQ��'HW�WDU�WLG�DWW�VNDSD�HQ�JUXQGOlJJDQGH�I|UVWnHOVH�I|U�QnJRW�VRP�PDQ�DOGULJKnOOLW�Sn�PHG�WLGLJDUH��QnJRW�VRP�XWJ|U�HQ�Q\�EHJUHSSVYlUOG���RFK�GHW�PnVWH�In�WD�WLG��'lUWLOOPnVWH�GHW�In�WD�ROLND�OnQJ�WLG�I|U�ROLND�PlQQLVNRU��0HG�WDQNH�Sn�DWW�VWXGLHWLGHQ�lU�EHJUlQVDGEOLU� GlUI|U� K|JVNRODQV� YLNWLJDVWH� XSSJLIW� DWW� VH� WLOO� DWW� DOOD� VWXGHQWHU� O\FNDV� WLOOlJQD� VLJ� HQ�JUXQG��DWW�XWJn�IUnQ��'HW�IRUWVDWWD�OlUDQGHW���KXU�P\FNHW�PDQ�OlU�VLJ�RFK�KXU�GXNWLJ�PDQ�EOLUlU� HQ� K|JVW� LQGLYLGXHOO� SURFHVV�� +DU�PDQ� HQ� VWDELO� �JUXQG�� DWW� XWJn� IUnQ� NDQ�PDQ� IRUWVlWWDXWYHFNODV� L� GHQQD� SURFHVV�� .DQVNH� lU� EHJUHSSHW� �JUXQG�� GHVVXWRP�PLVVYLVDQGH�� (JHQWOLJHQKDQGODU�GHW�NDQVNH�RP�DWW�WLOOlJQD�VLJ��OXVWHQ�DWW�OlUD���'HW�lU�GlUHPRW�\WWHUVW�WYHNVDPW�RP�HQDOOWI|U�VWRU�IL[HULQJ�YLG�DWW�DOOD�VND�XWI|UD�OLNDGDQD�ODERUDWLRQHU�RFK�VYDUD�Sn�VDPPD�IUnJRU�L�HQWHQWDPHQ� XWJ|U� GH� ElVWD� I|UXWVlWWQLQJDUQD� I|U� DWW� E\JJD� XSS� GHQQD� �OXVW��� ,� V\QQHUKHW�PHGWDQNH�Sn�DWW�SURJUDPPHULQJ�L�Vn�VWRU�XWVWUlFNQLQJ�KDQGODU�RP�SUDNWLN��'HW�LQQHElU�DWW�YDU�RFKHQ�� VWXGHQWHU� VnYlO� VRP� OlUDUH��PnVWH�KLWWD� VLWW� HJHW� I|UKnOOQLQJVVlWW�� VLQ� HJHQ� I|UVWnHOVH��$WWSUHVWHUD�RFK�I|UVWn�lU�LQWH�Q|GYlQGLJWYLV�VDPPD�VDN�
����'H�KlOIWHQ�V\QOLJD���KXU�IRUPDV�RFK�IRUPDU��I|UPHGODUQD��DY�NXQVNDS"
%ODQG� GH� OlUDUH� RFK� KDQGOHGDUH� MDJ� KDU� LQWHUYMXDW� ILQQV� EnGH� GH� VRP� OlUW� VLJ� SURJUDPPHUDXQGHU�VLQ�K|JVNROHWLG�RFK�GH�VRP�NXQGH�SURJUDPPHUD�LQQDQ��GRFN�LQWH�Q|GYlQGLJWYLV�L�MDYD��)|U� HQ� GHO� lU� SURJUDPPHULQJHQ� OLND� P\FNHW� HQ� KREE\� VRP� HWW� VWXGLHlPQH�� )|U� DQGUD� lUSURJUDPPHULQJ� L� I|UVWD� KDQG�HWW� VWXGLHlPQH� L�YLONHW�PDQ�E|U� WLOOlJQD� VLJ�NXQVNDSHU� I|U�GHQIRUWVDWWD�XWELOGQLQJHQV�VNXOO�RFK� L� I|UOlQJQLQJHQ�I|U�GHW�IUDPWLGD�\UNHW�� ,� DUEHWHW�PHG�GHQQDUDSSRUW� KDU� MDJ� XSSIDWWDW� DWW� I|UKnOOQLQJVVlWWHQ� WLOO� GH� OlURSURFHVVHU� VRP� RPJHUSURJUDPPHULQJVNXQVNDS� VHU� QnJRW� DQQRUOXQGD� XW� EHURHQGH� Sn� YLONHQ� DY� �NDWHJRULHUQD�� HQOlUDUH�WLOOK|U�
+XU�lU�GHW�Gn�DWW�NRPPD�Q\�VRP�OlUDUH�L�SURJUDPPHULQJ"�9LONHW�VW|G�InU�GH�VRP�lU�Q\D"�9LONDVLJQDOHU� InU� GH� IUnQ� K|JVNRODQ� YDG� JlOOHU� |YHUJULSDQGH� NXQVNDSVV\Q"� 9DG� DQVHV� IUnQK|JVNRODQV�VLGD�VRP�YLNWLJW�DWW�I|UPHGOD"
'H�OlUDUH�RFK�KDQGOHGDUH�VRP�NRPPHU�LQ�L�XQGHUYLVQLQJHQ�WDFN�YDUH�VLWW�VWRUD�LQWUHVVH�RFK�LUHJHO�RFNVn� OnQJD�HUIDUHQKHW�DY�SURJUDPPHULQJ��EHVLWWHU�RIWDVW�HQ�RHUK|UG� I|UWURJHQKHWVNXQ�
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VNDS�YDG�JlOOHU�SURJUDPPHULQJ�VRP�DNWLYLWHW��(WW�SUREOHP�PHQDU�MDJ�NDQ�YDUD�DWW�GH�LQWH�DOOWLGKDU� YHUEDOLVHUDW� GHQQD� NXQVNDS�� 1lU� GH� KDPQDU� L� HQ� XQGHUYLVQLQJVVLWXDWLRQ� I|UPHGODU� GHGlUI|U� VLQD�NXQVNDSHU�Sn� HWW� VlWW� VRP�GH� WURU� lU� ULNWLJW� �HOOHU� VRP�K|JVNRODQ� I|UPHGODU� VRPULNWLJW���YLONHW�DOOWI|U�RIWD�lU�GHW�IRUPHOOD�VlWWHW��'H�I|UPHGODU�GHQ�WHRUHWLVND�NXQVNDSHQ��PHQJO|PPHU� ERUW� DWW� WDOD� RP� KXU� PDQ� J|U�� 'HWWD� L� NRPELQDWLRQ� PHG� DWW� GH� VMlOYD� EHKlUVNDUSURJUDPPHULQJHQ�Vn�YlO�ELGUDU�WLOO�DWW�GH�RIWD�JnU�DOOGHOHV�I|U�IRUW�IUDP��'HW�IDNWXP�DWW�GHVVDSHUVRQHU�L�UHJHO�W\FNV�IXQJHUD�ElWWUH�L�GHQ�LQGLYLGXHOOD�KDQGOHGQLQJVVLWXDWLRQHQ�W\GHU�RFNVn�SnGHWWD��HIWHUVRP�GH�Gn�Sn�HWW�KHOW�DQQDW�VlWW�NDQ�UHODWHUD�WLOO�VLQD�HJQD�HUIDUHQKHWHU�RFK�JHV�HQP|MOLJKHW�DWW�NOl�GHVVD�L�RUG��'H�EHK|YHU�LQWH�NlQQD�VLJ�SUHVVDGH�DY�DWW�IRUPXOHUD�I|UNODULQJDUVRP� VND� IXQJHUD� I|U� HQ� PnQJIDOG� PlQQLVNRU� L� HQ� VW|UUH� JUXSS� XWDQ� GH� NDQ� I|UV|ND� P|WDUHVSHNWLYH� LQGLYLG�Sn�GHQQHV�QLYn�JHQRP�DWW� I|UD�HQ�GLDORJ��'HW� LQQHElU�RFNVn�DWW�GH� OlWWDUHNDQ� IULJ|UD� VLJ� IUnQ� �NUDY�� VRP� OlWW� NDQ� XSSVWn� L� HQ� JUXSS� Sn� DWW� VDNHU� RFK� WLQJ� PnVWHSUHVHQWHUDV�Sn�HWW�YLVVW�VlWW�HOOHU�Sn�DWW�GHW�LQWH�InU�YDUD�I|U��OlWW��
'H�SHUVRQHU� VRP�NRPPHU� LQ� L� I|UPHGODUUROOHQ�XWDQ� DWW� KD�SURJUDPPHULQJ� VRP�KREE\��PHQPHG�WLOOUlFNOLJD�NXQVNDSHU�IRUPHOOW�VHWW��WHQGHUDU�DWW�OlUD�XW�SURJUDPPHULQJ�Sn�GHW�VlWW�VRP�GHVMlOYD� OlUW� VLJ�� 2P� GH� LQWH� YDULW� Q|MGD� PHG� GHW� VlWWHW� I|UV|NHU� GH� QDWXUOLJWYLV� JHQRPI|UDI|UlQGULQJDU�� PHQ� GH� W\FNV� KD� VYnUW� DWW� J|UD� GHVVD� VlUVNLOW� UDGLNDOD�� )|UPRGOLJHQ� LQQHElUDYVDNQDGHQ� DY� DQGUD� UHIHUHQVUDPDU� WLOO� SURJUDPPHULQJ�� lQ� GH� GHVVD� OlUDUH� I|UYlUYDW� JHQRPVLQ�HJHQ�XWELOGQLQJ��DWW�GHW�lU� VYnUW�DWW�KLWWD�Q\D�LQIDOOVYLQNODU��1lU�GH�GHVVXWRP�YDUNHQ�JHVQnJRW� WLGVPlVVLJW� XWU\PPH� HOOHU� QnJRQ� KDQGOHGQLQJ� IUnQ� PHU� HUIDUQD� OlUDUH� lUI|UXWVlWWQLQJDUQD� I|U� DWW� I|UlQGUD�XQGHUYLVQLQJHQ� LQWH� VlUVNLOW� JRGD��'HQ� VW|UVWD� VW\UNDQ�KRVGHVVD�OlUDUH�OLJJHU�NDQVNH�L�DWW�GHUDV�HJQD�HUIDUHQKHWHU�DY�DWW�OlUD�VLJ�SURJUDPPHUD�OLJJHU�VnSDVV�QlUD�L�WLGHQ�DWW�GH�ElWWUH�lQ�PnQJD�DQGUD�NDQ�VlWWD�VLJ�LQ�L�GH�VYnULJKHWHU�Q\E|UMDUH�EURWWDVPHG��5LVNHQ� DWW� GH� VND� Jn� I|U� IRUW� IUDP� lU� OnQJW� LIUnQ� OLND� VWRU� VRP� KRV� GH� OlUDUH� VRP� KDUSURJUDPPHULQJ�VRP�KREE\�
'H�PHU�HUIDUQD� OlUDUQD� L�SURJUDPPHULQJ� VRP� MDJ� LQWHUYMXDW�� W\FNV�KD�KLWWDW� VWUDWHJLHU� I|U� DWWDQSDVVD� XQGHUYLVQLQJHQ� WLOO� GH� LQGLYLGHU� VRP� LQJnU� L� UHVSHNWLYH� JUXSS�� 'H� DUEHWDU� RFNVnNRQWLQXHUOLJW� I|U� DWW� XWYHFNOD� XQGHUYLVQLQJHQ�� 6DPWLGLJW� lU� EULVWHQ� Sn� HUIDUQD� SHGDJRJHU� LSURJUDPPHULQJ�Vn�RPIDWWDQGH�DWW�GHW�GlUI|U�lU�RHUK|UW�DQJHOlJHW�DWW�UHNU\WHUD�Q\D��1lU�EULVWHQlU�Vn�VWRU�DWW�PDQ�WYLQJDV�OnWD�GH�VWXGHQWHU�VRP�HJHQWOLJHQ�VNXOOH�IXQJHUD�VRP�ODEEKDQGOHGDUHWD�EHW\GDQGH�GHODU�DY�HOOHU�KHOD�NXUVDQVYDUHW�� lU�VLWXDWLRQHQ�DODUPHUDQGH�� -DJ�PHQDU� LQWH�DWWGHVVD�SHUVRQHU�LQWH�VNXOOH�KD�I|UXWVlWWQLQJDU�DWW�EOL�EUD�SHGDJRJHU���WYlUWRP���'lUHPRW�PHQDUMDJ� DWW� GHW� lU� \WWHUVW� WYHNVDPW� RP� GH� JHV� QnJUD� I|UXWVlWWQLQJDU� DWW� EOL� GHW�� )UnJDQ� lU� YLONDVLJQDOHU� K|JVNRODQ� L� YLVVD� IDOO� VlQGHU� WLOO� GHP� VRP� �� L� UROOHQ� VRP� �I|UPHGODUH�� DYSURJUDPPHULQJVNXQVNDS� �� lU� QRYLVHU�� 'H� VRP� YLWWQDU� RP� EULVWDQGH� HOOHU� REHILQWOLJXSSEDFNQLQJ� IUnQ� PHU� HUIDUQD� NROOHJRU� HOOHU� DWW� GHW� WLGVPlVVLJD� XWU\PPHW� I|U� DWW� XWIRUPDXQGHUYLVQLQJHQ�YDULW�PLQLPDOW�NDQ� LQWH�NlQQD� VLJ� VlUVNLOW� ORFNDGH� DY� DWW� VDWVD� Sn� HQ� NDUULlUVRP�OlUDUH�HIWHU�DYVOXWDG�XWELOGQLQJ�
+|JVNRODQ� OlU� I|UPRGOLJHQ� DOGULJ� NXQQD� NRQNXUUHUD� PHG� QlULQJVOLYHW� YDG� JlOOHU� GHQHNRQRPLVND� HUVlWWQLQJHQ� WLOO� GHP� VRP� DQVWlOOV�� 'lUHPRW� VNXOOH� K|JVNRODQ� NXQQD� DWWUDKHUDSRWHQWLHOOD�SHGDJRJHU�JHQRP�DWW�VNDSD�HWW�NOLPDW�VRP��L�EHW\GOLJW�VW|UUH�XWVWUlFNQLQJ�lQ�LGDJ�JDY�XWU\PPH�I|U�HWW�NUHDWLYW�RFK�OLYVOnQJW�OlUDQGH�
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����6OXWRUG
9LG�%7+�ERUGH�I|UXWVlWWQLQJDUQD�I|U�DWW�VNDSD�HWW��OlUDQGH�NOLPDW��YDUD�JRGD��+|JVNRODQ�lUI|UKnOODQGHYLV� OLWHQ� RFK� IUDPI|UDOOW� LQWH� W\QJG� DY� WUDGLWLRQHU� RP� KXU� XWELOGQLQJDU� E|U� YDUD�6DPWLGLJW� XSSOHYHU� MDJ� DWW� XWELOGQLQJVDQVYDULJD� YLG� %7+� LQWH� L� WLOOUlFNOLJ� XWVWUlFNQLQJDUWLNXOHUDW�RFK�GLVNXWHUDW�GHQ�|YHUJULSDQGH�NXQVNDSVV\Q�XWLIUnQ�YLONHQ�XWELOGQLQJDUQD�IRUPDV�'LVNXVVLRQHU� I|UV� Sn� VLQD� KnOO�� PHQ� I|UHIDOOHU� YDUD� EHJUlQVDGH� WLOO� YLVVD� LQVWLWXWLRQHU� RFKXWELOGQLQJDU�� ,� DOOWI|U�PnQJD� IDOO� YHUNDU� NXUVHU� SODQHUDV� L� HWW� YDNXXPOLNQDQGH� WLOOVWnQG��9DUI|UV�VDPWDO�RP�KXU�XWELOGQLQJDUQD�NDQ�ELGUD�WLOO�VNDSDQGHW�DY�HWW�KHOKHWVSHUVSHNWLY�W�H[�JHQRPDWW� NXUVHU� LQWHJUHUDV� PHG� YDUDQGUD"� 9DU� UHIOHNWHUDV� GH� SUREOHP� VRP� PnQJD� VWXGHQWHUXSSHQEDUOLJHQ� XSSOHYHU�� EO� D� PHG� SURJUDPPHULQJ"� ,� YLONHQ� XWVWUlFNQLQJ� KDU� XWELOGQLQJV�DQVYDULJD� YLG� %7+� JMRUW� XSS� PHG� GHQ� NXQVNDSVV\Q� VRP� LQQHElU� DWW� SUHVWDWLRQ� JnU� I|UHI|UVWnHOVH"
'H� WYn� SURJUDP� MDJ� WLWWDW� Sn� I|U� GHQQD� XQGHUV|NQLQJ� VWnU� LQI|U� XWPDQLQJDU� VRP� KDU� EnGHOLNKHWHU� RFK� ROLNKHWHU�� 9LG� ,7�SURJUDPPHW� ILQQV� HQ� PHGYHWHQ� VWUlYDQ� DWW� VNDSDVWXGLHP|MOLJKHWHU�I|U�Q\D�JUXSSHU�DY�VWXGHQWHU�JHQRP�DWW�J|UD�GHW�P|MOLJW�DWW�OlVD�VWRUD�GHODUDY��HOOHU�W�RP�KHOD��XWELOGQLQJHQ�Sn�GLVWDQV��'HQ�VW|UVWD�XWPDQLQJHQ�I|U�,7�SURJUDPPHW�lU�DWWVNDSD� I|UXWVlWWQLQJDU� I|U� DWW� GHQ� NXQVNDS� VRP� I|UPHGODV� LQWH� DOOWI|U� HQVLGLJW� LQULNWDV� SnWHRUHWLVNW�NXQQDQGH��,�V\QQHUKHW�lU�GHWWD�YLNWLJW�L�HWW�lPQH�VRP�SURJUDPPHULQJ�VRP�I|UXWVlWWHUHQ�NRPELQDWLRQ�DY�SUREOHPO|VQLQJVI|UPnJD�RFK�KDQWYHUNVPlVVLJKHW��(Q�SRWHQWLHOO�P|MOLJKHWlU� WLOOYDUDWDJDQGHW� DY� GHQ� NROOHNWLYD� NXQVNDS� VRP� ILQQV� L� JUXSSHQ�� )|U� DWW� JHQRPI|UD� HWWVnGDQW� WLOOYDUDWDJDQGH� NUlYV� GRFN� DQGUD� IRUPHU� I|U�� RFK� VDQQROLNW� RFNVn� DWWLW\GHU� WLOO�VDPDUEHWH�lQ�YDG�VRP�lU�IDOOHW�L�GDJ��%lWWUH�XWQ\WWMDQGH�DY�JDPOD�RFK�Q\D�IRUPHU�DY�YLUWXHOODJHPHQVNDSHU�� XWYHFNOLQJVYHUNW\J�� VMlOYVWXGLHWHVW� PP� lU� QnJUD� DY� GH� NRQNUHWD� I|UVODJ� VRPLQWHUYMXDGH�VWXGHQWHU�RFK�OlUDUH�ELGUDJLW�PHG��/RNDOD�VWXGLHJUXSSHU��VRP�JHV�DNWLYW�VW|G�IUnQK|JVNRODQV� VLGD� �9DUI|U� NDQ� LQWH� QnJRQ� JnQJ� OlUDUQD� UHVD� WLOO� VWXGHQWHUQD"�0nVWH� GHW� DOOWLGYDUD�VWXGHQWHUQD�VRP�UHVHU�WLOO�OlUDUQD"���lU�HWW�DQQDW�
9LG� 07�SURJUDPPHW� KDU� SURJUDPOHGQLQJHQ� NRPPLW� OnQJW� YDG� JlOOHU� DWW� DUWLNXOHUD� GHQ|YHUJULSDQGH� NXQVNDSVV\QHQ� RFK� VWUDWHJLHU� I|U� KXU� PDQ� NDQ� VNDSD� I|UXWVlWWQLQJDU� WLOO�OlUDQGH�� I|U� DOOD� VWXGHQWHU�� (Q� DY� GHVVD� VWUDWHJLHU� lU� DWW� XSSPXQWUD� WLOO� DWW� YDU� RFK� HQ� WDUDQVYDU� I|U� GHQ� HJQD� OlURSURFHVVHQ�� 6WXGHQWHUQDV� HJQD� I|UXWVlWWQLQJDU�� HUIDUHQKHWHU� RFKDPELWLRQHU�ELOGDU�XWJnQJVSXQNWHU�I|U�YDUV�RFK�HQV�OlURSURFHVV��VRP�VNHU�LQRP�UDPHQ�I|U�GHQNROOHNWLYD�� )|U� DWW� PRWYHUND� NRQNXUUHQV�� RFK� SUHVWDWLRQVWlQNDQGH� J|UV� RFNVn� I|UV|N� PHGDQGUD� H[DPLQDWLRQVIRUPHU� lQ� GH� WUDGLWLRQHOOD�� 3URJUDPOHGQLQJHQ� HIWHUVWUlYDU� GHVVXWRP� DWWVNDSD�XWU\PPH�I|U�NRQWLQXHUOLJD�GLVNXVVLRQHU�RFK�UHIOHNWLRQHU�NULQJ�OlURSURFHVVHQ�HUQD��LQRPGH� ROLND� lPQHQD�� 9LG� LQWHUYMXHUQD� IUDPNRP� DWW� GH� SUREOHP� VRP� OlUDUH� RFK� IUDPI|UDOOWVWXGHQWHU� YLG� 07�SURJUDPPHW� EURWWDV� PHG� YDG� JlOOHU� SURJUDPPHULQJ� GHOYLV� ElU� Sn� VWRUDOLNKHWHU� PHG� GH� SUREOHP� VRP� ,7�VWXGHQWHUQD� EURWWDV� PHG�� 'HQ� ELOG� 07�VWXGHQWHUQDI|UPHGODGH�DY�YLOND�VYnULJKHWHUQD�lU�PHG��XQGHUYLVQLQJHQ�L��SURJUDPPHULQJ�lU�GRFN�EHW\GOLJWPHU�GLIIHUHQWLHUDG� lQ� GHQ� ELOG� ,7�VWXGHQWHUQD� I|UPHGODGH��'H� VW|UVWD� JHQHUHOOD� VNLOOQDGHUQDPHOODQ�SURJUDPPHQ�XWJ|UV� DY�ROLND� DWWLW\GHU� WLOO� DWW� KD� OlUW� VLJ� �WLOOUlFNOLJW�� RFK� DY� GHQ�� GHEHW\GHOVHU�SURJUDPPHULQJHQ�KDU�I|U�XWELOGQLQJHQ�L�|YULJW��07�VWXGHQWHUQD�W\FNWHV�L�DOOPlQKHWYDUD�PHU�LQI|UVWnGGD�lQ�,7�VWXGHQWHUQD�PHG�DWW�IRUPDQGHW�DY�SURJUDPPHULQJVNXQVNDS�PnVWHEHWUDNWDV�L�HWW�OnQJVLNWLJW�SHUVSHNWLY��'H�KDGH�KHOOHU� LQWH�VDPPD�I|UHVWlOOQLQJDU�RP�YDG�PDQ�E|U��KD�OlUW�VLJ�XWDQ�YHUNDGH�KD�HQ�VW|UUH�EHQlJHQKHW�DWW� VH� WLOO�YDG�GH� OlUW�VLJ� L� MlPI|UHOVHPHG�YDG�GH�NXQGH�VHGDQ�WLGLJDUH��6DPWLGLJW�XWWDODGH�PnQJD�EnGH�RUR�RFK�IUXVWUDWLRQ�|YHU�DWWLQWH�I|UVWn�RFK��HOOHU��KlQJD�PHG�L�XQGHUYLVQLQJHQ���'HWWD�W\GHU�Sn�DWW�I|UlQGULQJDU�nWHUVWnU�DWWJ|UD� �W� H[� YDG� JlOOHU� WHPSRW�� PHQ� RFNVn� VWUDWHJLHU� I|U� DWW� KDQWHUD� GHQ� YDULDWLRQ� DY
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I|UNXQVNDSHU� VRP� YDULW� \WWHUVW� PlUNEDU� EODQG� 07�VWXGHQWHUQD��� 'HW� W\GHU� RFNVn� Sn� DWWI|UlQGULQJ� lU� QnJRW� VRP� WDU� WLG� RFK� DWW� HQ� WHUPLQ� HJHQWOLJHQ� lU� DOOGHOHV� I|U� NRUW� WLG� I|U� DWWXWYlUGHUD� UHVXOWDWHQ�� L� V\QQHUKHW� VRP� I|UlQGULQJDUQD� PnVWH� VNH� Sn� IOHUD� SODQ�� 6nYlO� GHLQEODQGDGH� OlUDUQD� VRP� GH� GHOWDJDQGH� VWXGHQWHUQD� PnVWH� NRPPD� WLOO� LQVLNW� RP� RFK� NDQVNH�J|UD�XSS��PHG�HQ�GHO�DY�GH�I|UHVWlOOQLQJDU�GH�ElU�PHG�VLJ�RP�YDG�GHW�LQQHElU�DWW�XWELOGD�VLJ�LDOOPlQKHW�RFK�OlUD�VLJ�SURJUDPPHUD�L�V\QQHUKHW���'HQ�VW|UVWD�XWPDQLQJHQ�I|U�07�SURJUDPPHWlU�NDQVNH�DWW�LQWH�WDSSD�WDJHW�RP�HQVNLOGD�VWXGHQWHU��HOOHU�OlUDUH��L�GHQQD�I|UlQGULQJVSURFHVV�'HW�IDNWXP�DWW�SURJUDPDQVYDULJ�DQVWUlQJHU�VLJ�I|U�DWW�L�Vn�VWRU�XWVWUlFNQLQJ�VRP�P|MOLJW�YDUDWLOOJlQJOLJ�I|U�SURJUDPPHWV�ROLND�GHOWDJDUH�lU�EHW\GHOVHIXOOW�RFK�KDU�W\GOLJW�ELGUDJLW�WLOO�DWW�HQKHO� GHO� VYnULJKHWHU� NXQQDW� O|VDV� Sn� HWW� WLGLJW� VWDGLXP�� 6DPWLGLJW� lU� GHW� YLNWLJW� DWW� YDUDPHGYHWHQ� RP�KXU� VYnUW� GHW� lU� DWW� EU\WD� KLHUDUNLHU�� �'HW� lU� LQWH� DOOWLG� GH�PHVW� GHPRNUDWLVNDI|UHVWlOOQLQJDUQD�VRP�YLQQHU�JHK|U�L�HQ�PLOM|�GlU�DQVYDUHW�OLJJHU�KRV�GHOWDJDUQD��'HQ�VRP�KDUSUREOHP�PHG�SURJUDPPHULQJ�EOLU�KHOOHU�LQWH�Q|GYlQGLJWYLV�KMlOSW�DY�DWW�GHW�lU�K|JW� L� WDN�I|UGLVNXVVLRQHU��6QDUDUH�EHK|YHU�GHQ�SHUVRQHQ�JDQVND�KDQGIDVW�VW|G�PHG�DWW�VNDSD�I|UVWnHOVH�I|USURJUDPPHUDQGHWV�SULQFLSHU�
$WW� I|UlQGUD�SURJUDPPHULQJVNXUVHUQD� �HOOHU� XWELOGQLQJ�|YHU�KXYXG� WDJHW�� lU�HQ�SURFHVV� VRPMDJ�PHQDU�IUDPI|UDOOW�KDU�DWW�J|UD�PHG�YLONHQ�GHQ�JUXQGOlJJDQGH�V\QHQ�Sn�NXQVNDS�lU� LQRPGHW� HOOHU� GH� VDPPDQKDQJ� GlU� XWELOGQLQJDUQD� IRUPDV�� $WW� GLVNXWHUD� GH� HQVNLOGD� GHWDOMHUQD� LLQQHKnOOHW� lU� DEVROXW� LQWH� RYLNWLJW�� PHQ� VlWWV� LQWH� GHWDOMHUQD� LQ� L� HWW� VW|UUH� HSLVWHPRORJLVNWVDPPDQKDQJ�Vn�EOLU�GHW�VRP�DWW�I|UV|ND�ERWD�V\PSWRPHQ�LVWlOOHW�I|U�DWW�KLWWD�RUVDNHUQD��6RPXWELOGQLQJVDQVYDULJ�� OlUDUH� RFK� VWXGHQW�PnVWH� MDJ� WUR� Sn�P|MOLJKHWHQ� DWW� DOOD� NDQ� OlUD� VLJ�� ,GHQQD�SURFHVV�KDU�YL�VRP�GHOWDJDUH�ROLND�UROOHU��6RP�VWXGHQW�PnVWH�MDJ�WD�DQVYDU�I|U�PLWW�HJHWOlUDQGH�� OlJJD�QHU� GHQ� WLG� MDJ� EHK|YHU��PHQ�RFNVn� VlWWD� XSS� UHDOLVWLVND�PnO� I|U� YDG� MDJ�YLOOJHQRPI|UD��6RP� OlUDUH� lU� GHW� YLNWLJW� DWW� IXQGHUD� NULQJ� GHQ� HJQD� LQOlUQLQJVSURFHVVHQ� I|U� DWWGlULJHQRP� OlWWDUH� NXQQD�P|WD� RFK� WD� WLOOYDUD� DOOD� GH� LQGLYLGXHOOD� VWLODU� RFK�DPELWLRQVQLYnHUVRP�VWXGHQWHUQD�ElU�PHG�VLJ��'HQ�VRP�lU�XWELOGQLQJVDQVYDULJ�PnVWH�VH�WLOO�DWW�I|UXWVlWWQLQJDUVNDSDV�I|U�DWW�VnYlO�OlUDUH�VRP�VWXGHQWHU�JHV�XWU\PPH�I|U�HWW�OLYVOnQJW�OlUDQGH�
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)UnQ� VLIIURU� WLOO� VXUIQLQJ�� .|QVSHUVSHNWLY� Sn� LQIRUPDWLRQVWHNQLN�� /HQD� .DOOLQ� 	� /HQD3DOPTXLVW� �UHG��� 8PHn� 8QLYHUVLWHW�� ,QVWLWXWLRQHQ� I|U� GDWDYHWHQVNDS�� 8PHn� ������ ,6%1� ��������������
)UnQ�V\PDVNLQ�WLOO�F\ERUJ��(OLVDEHWK�6XQGLQ�	�%RHO�%HUQHU��UHG���1HUHQLXV�	�6DQWpUXV�I|UODJ�6WRFNKROP��������,6%1�������������;�
*HQGHUHG� E\� 'HVLJQ"�� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG� 2IILFH� 6\VWHPV�� (LOHHQ� *UHHQ�� -HQQ\2ZHQ��'HQ�3DLQ��HG���7D\ORU�	�)UDQFLV��/RQGRQ��������,6%1���������������DOW�����
*LEERQV��0LFKDHO��P� IO��7KH�1HZ�3URGXFWLRQ�RI� .QRZOHGJH��7KH�'\QDPLFV�RI�6FLHQFH�DQGUHVHDUFK� LQ�&RQWHPSRUDU\�6RFLHWLHV�� 6$*(�3XEOLFDWLRQV�/WG�� /RQGRQ�� ������ ,6%1� ������������;����������������SEN�
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*XOEUDQGVHQ�� (OLVDEHWK�� 7KH� UHDOLW\� RI� RXU� ILFWLRQV� �� QRWHV� WRZDUGV� DFFRXQWDELOLW\� LQ�WHFKQR�VFLHQFH� /XOHn�WHNQLVND�XQLYHUVLWHW���������
*|UDQ]RQ�� %R�� 'HW� SUDNWLVND� LQWHOOHNWHW�� 'DWRUDQYlQGQLQJ� RFK� \UNHVNXQQDQGH� &DUOVVRQ%RNI|UODJ��6WRFNKROP��������,6%1��������������
+DUDZD\��'RQQD��(WW�PDQLIHVW� I|U� F\ERUJHU��9HWHQVNDS�� WHNQRORJL�RFK�VRFLDOLVWLVN� IHPLQLVPXQGHU� �����WDOHW�� 3XEOLFHUDG� L� 6DPWLGVNXOWXU� �� NDUDRNH�� NDUQHYDOHU� RFK� NXOWXUHOOD� NRGHU �7KRPDV�-RKDQVVRQ��2YH�6HUQKHGH��0DWV�7URQGPDQ��UHG���1\D�'R[D��1RUD������� ,6%1���������������
+DUDZD\��'RQQD��§6LWXDWHG�.QRZOHGJHV��7KH�6FLHQFH�4XHVWLRQ�LQ�IHPLQLVP�DQG�WKH�3ULYLOHJHRI�3DUWLDO�3HUVSHFWLYH§���6LPLDQV��&\ERUJV�DQG�:RPHQ�¤�7KH�UHLQYHQWLRQ�RI�QDWXUH��5RXWOHGJH1HZ�<RUN�������
+DUGLQJ�� 6DQGUD�� ,V� WKHUH� D� IHPLQLVW� PHWKRG"� ,QWURGXFWLRQ� RI�)HPLQLVP� DQG� 0HWKRGRORJ\�6RFLDO�6FLHQFH�,VVXHV��%ORRPLQJWRQ��,QGLDQD�8QLYHUVLW\�3UHVV�������
-DQLN��$OODQ��&RUGHOLDV�W\VWQDG��2P�UHIOHNWLRQHQV�NXQVNDSVWHRUL��&DUOVVRQ�%RNI|UODJ��0DOP|�������,6%1�����������������V���������
-DQLN� $OODQ��.XQVNDSVEHJUHSSHW� L� SUDNWLVN� ILORVRIL �� %UXQR� gVWOLQJV� %RNI|UODJ� 6\PSRVLXP�6WRFNKROP��6WHKDJ��������,6%1�����������������V�������
.DVFKDN��(OO\Q��(QJHQGHUHG� OLYHV��$�QHZ�SV\FKRORJ\�RI�ZRPHQ�V�H[SHULHQFH��%DVLF�%RRNV�1HZ�<RUN��������,6%1���������������
/HZLV�� -RKQ�	� /RIWXV��:LOOLDP�� -DYD� 6RIWZDUH� 6ROXWLRQV�� )RXQGDWLRQV� RI� 3URJUDP�'HVLJQ�$GGLVRQ�:HVOH\��������,6%1���������������
0HUULDP�� 6KDUDQ�%��)DOOVWXGLHQ� VRP� IRUVNQLQJVPHWRG �� 6WXGHQWOLWWHUDWXU�� /XQG�� ������ ,6%1��������������
0F&DUWK\�� %HUQLFH�� 8VLQJ� WKH� �0$7� 6\VWHP� WR� EULQJ� OHDUQLQJ� VW\OHV� WR� VFKRROV�� $UWLNHOSXEOLFHUDG� L�� (GXFDWLRQDO� OHDGHUVKLS �� MRXUQDO� RI� WKH� $VVRFLDWLRQ� IRU� VXSHUYLVLRQ� DQGFXUULFXOXP�GHYHORSPHQW��������2FWREHU���������V�������
0|UWEHUJ��&KULVWLQD��'HW�EHURU�Sn�DWW�PDQ�lU�NYLQQD�� *UlQVYDQGUHUVNRU�IRUPDV�RFK�IRUPDULQIRUPDWLRQVWHNQRORJL�� /XOHn� WHNQLVND� XQLYHUVLWHW�� ,QVWLWXWLRQHQ� I|U� $UEHWVYHWHQVNDS� �DYGHOQLQJHQ�*HQXV�RFK�7HNQLN��/XOHn�������
0|UWEHUJ�� &KULVWLQD�� 7HNQLNYHWHQVNDS� RFK� JHQXVIRUVNQLQJ� HOOHU� &UHDWLQJ� %HWWHU� :RUOGV7KURXJK� ,PDJLQDWLRQV� %LODJD� �� �7)5�V� DQVYDUVRPUnGH�� L� 7URMHU� HW� DO�� *HQXVIRUVNQLQJHQVUHOHYDQV��6H�VHSDUDW�UHIHUHQV�
3DSHUW��6H\PRXU�	�7XUNOH��6KHUU\��(SLVWHPRORJLFDO� SOXUDOLVP�� VW\OHV� DQG� YRLFHV�ZLWKLQ� WKHFRPSXWHU�FXOWXUH�L�6LJQV��MRXUQDO�RI�ZRPHQ�LQ�FXOWXUH�DQG�VRFLHW\��&KLFDJR��$XWXPQ������
3DWHO�� 5XQD� 	� 'DYLGVRQ�� %R�� )RUVNQLQJVPHWRGLNHQV� JUXQGHU �� $WW� SODQHUD�� JHQRPI|UD� RFKUDSSRUWHUD�HQ�XQGHUV|NQLQJ��6WRFNKROP��������,6%1�������������;�
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3UHFLVLRQ RFK LPSURYLVDWLRQ��2P� V\VWHPXWYHFNODUHQV� \UNHVNXQQDQGH��&KULVWHU� +REHUJ�� UHG�&RPELWHFK� 6RIWZDUH� RFK� 'LDORJHU�� 6WRFNKROP� ������ ,QJnU� L� VHULHQ� )LORVRIL� RFK� LQJHQM|UV�DUEHWH�
6DOPLQHQ�.DUOVVRQ��0LQQD��%ULQJLQJ�:RPHQ�LQWR�&RPSXWHU�(QLJQHHULQJ��&XUULFXOXP�5HIRUP3URFHVVHV� DW� 7ZR� ,QVWLWXWHV� RI� 7HFKQRORJ\�� 3K'� 7KHVLV�� 'HSDUWPHQW� RI� (GXFDWLRQ� DQG3V\FRORJ\��8QLYHUVLW\�RI�/LQN|SLQJ������
6HOOLQJ�6M|EHUJ��$VWULG�	�7MHUQVWU|P��0DWWLDV��/lUD�VLJ�OHYD�L�GHQ�JUn�]RQHQ� ��(Q�VWXGLH�RPDQYlQGDQGH�DY�SURJUDPPHULQJVYHUNW\J�I|U�XWYHFNOLQJ�RFK�OlUDQGH��.DQGLGDWDUEHWH����SRlQJ�0'$������
6WDQOH\�� /L]� 	� :LVH�� 6XH�� 0HWKRG�� PHWKRGRORJ\� DQG� HSLVWHPRORJ\� LQ� IHPLQLVW� UHVHDUFKSURFHVVHV�L�)HPLQLVW�3UD[LV� /RQGRQ��5RXWOHGJH�������
6WDU��6XVDQ�/HLJK�	�6WUDXVV��$QVHOP��/D\HUV� RI�6LOHQFH��$UHQDV�RI�9RLFH��7KH�(FRORJ\�RI9LVLEOH�DQG�,QYLVLEOH�:RUN��,Q�&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN QU����V�������.OXZHU$FDGHPLF�3XEOLVKHUV������
7URMHU�� /HQD�� *HQGHU� UHVHDUFK� �� DQ� LQWHUGLVFLSOLQDU\� FKDOOHQJH��0DQXVNULSW� IUnQ� I|UHOlVQLQJVRP�K|OOV�YLG�NRQIHUHQVHQ�7KHRU\�DQG�SUDFWLFH�RI�LQWHUGLVFLSOLQDU\�ZRUN��0,675$�RFK�)51�6WRFNKROP�������
7URMHU� HW� DO��*HQXVIRUVNQLQJHQV� UHOHYDQV �� 6OXWUDSSRUW� IUnQ� LQWHJUHULQJVDUEHWH� L� nWWD� VYHQVNDIRUVNQLQJVUnG��5DSSRUW� IUnQ� IRUVNQLQJVUnGHQV� H[SHUWJUXSS� I|U� JHQXVIRUVNQLQJHQV� LQWHJUHULQJXQGHU� VDPYHUNDQVJUXSSHQ� I|U� WYlUYHWHQVNDS�� JHQXVIRUVNQLQJ� RFK� MlPVWlOOGKHW��� 6WRFNKROP������
:LVWHGW��,QJHU��5HFUXLWLQJ�)HPDOH�6WXGHQWV�WR�+LJKHU�(GXFDWLRQ�LQ�0DWKHPDWLFV��3K\VLFV�DQG7HFKQRORJ\� $Q�HYDOXDWLRQ�RI�D�6ZHGLVK�,QLWLDWLYH��+|JVNROHYHUNHW�������
:RPHQ� LQ� FRPSXWLQJ�� HGLWHG� E\� 5DFKHO� /DQGHU� 	� $OLVRQ� $GDP�� ,QWHOOHFW� %RRNV�� ([HWHU�������,6%1��������������
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%LODJRU
%LODJD����/LWHQ�RUGOLVWD

1HGDQVWnHQGH�RUGOLVWD�lU�WlQNW�VRP�HWW�VW|G�YLG�OlVQLQJHQ�DY�UDSSRUWHQ�'HQ�E|U�GlUI|U�LQWH�VHV�VRP�QnJRQ�IXOOVWlQGLJ�EHVNULYQLQJ�DY�JUXQGOlJJDQGHEHJUHSS��YDUNHQ�L�MDYD�HOOHU�QnJRW�DQQDW�SURJUDPVSUnN�
$EVWUDNW�NODVV (Q�NODVV�VRP�DQYlQGV�L�V\IWH�DWW�IXQJHUD�VRP�EDVNODVV��VXSHUNODVV��IUnQYLONHQ�DQGUD�NODVVHU�NDQ�lUYD��,QQHKnOOHU�HQ�NODVV�HQ�HOOHU�IOHUD�DEVWUDNWDPHWRGHU�PnVWH�GHQ� GHILQHUDV�VRP�DEVWUDNW��(Q�DEVWUDNW�NODVV�NDQ�LQWHDQYlQGDV�I|U�DWW�VNDSD�REMHNW�
$EVWUDNW�PHWRG ,�HQ�PHWRG�VRP�GHILQHUDV�VRP�DEVWUDNW�JHV�LQJHQ� LPSOHPHQWDWLRQ��G�Y�V��UHJOHUI|U�KXU�PHWRGHQ�VND�WLOOlPSDV��'HW�HQGD�VRP�DQJHV�lU�PHWRGHQV�KXYXG�HOOHUVLJQDWXU��QDPQ��UHWXUW\S�RFK�SDUDPHWUDU���'HQ��GH�NODVVHU�VRP�lUYHU�GHQDEVWUDNWD�NODVV�VRP�LQQHKnOOHU�HQ�YLVV��YLVVD�DEVWUDNWD�PHWRGHU�PnVWHGHILQLHUD�GHVVD�PHWRGHU�RFK�KXU�GH�VND�LPSOHPHQWHUDV�
$3, $SSOLFDWLRQV�3URJUDPPLQJ�,QWHUIDFH�� $3,�HU�lU�GH�SDNHW�VRP�LQQHKnOOHU�PMXN�YDUD�L�IRUP�DY�VWDQGDUGLVHUDGH�NODVVHU�RFK�JUlQVVQLWW��6RP�SURJUDPPHUDUHVNDSDU�PDQ�RFNVn�HJQD� $3,�HU��([HPSHO�Sn�HWW�VWDQGDUG� $3,�lU�MDYD�DZW��DZWVWnU�I|U�DEVWUDFW�ZLQGRZLQJ�WRRONLW��VRP�EO�D�LQQHKnOOHU�NODVVHU�I|U�I|QVWHU�NQDSSDU�RFK�JUDILN�
$SSOHW (Q�DSSOHW�lU�HWW�SURJUDP�VRP�NUlYHU�HQ�ZHEEOlVDUH�DOWHUQDWLYW�HWW�SURJUDP�LIRUP�DY�HQ�V�N�DSSOHWYLHZHU��I|U�DWW�NXQQD�H[HNYHUDV��N|UDV�
$SSOLNDWLRQ $YVHU�HJHQWOLJHQ�DSSOLNDWLRQVSURJUDP�VRP�lU�HWW�IULVWnHQGH�SURJUDP�
$UY ,QRP�REMHNWRULHQWHUDG�SURJUDPPHULQJ�lU�DQYlQGQLQJHQ�DY�DUY�JUXQGOlJJDQGH�HIWHUVRP�MXVW�P|MOLJKHWHQ�DWW�lUYD�HJHQVNDSHU�IUnQ�HQ�NODVV�WLOO�HQ�DQQDQXWJ|U�JUXQGHQ�I|U�GHQ�VWUXNWXU�VRP�P|MOLJJ|U�nWHUDQYlQGQLQJ�DY�NRG��YLONHW�lUGHQ�REMHNWRULHQWHUDGH�SURJUDPPHULQJHQV�IUlPVWD�VW\UND��([HPSHO�Sn�HQHJHQVNDS�VRP�NDQ�lUYDV�lU�W�H[�WLWHO�VRP�lU�HWW�DWWULEXW�VRP�I|UHNRPPHU�L�DOODW\SHU�DY�PHGLHU��$WWULEXWHW�WLWHO�NDQ�GlUI|U�GHILQLHUDV�L�EDV��HOOHU�VXSHUNODVVHQ0HGLD�RFK�VHGDQ�lUYDV�DY�XQGHUOLJJDQGH�VXENODVVHU�VRP�%RN��9LGHRILOP��HWF�
$WWULEXW $QYlQGV�L�SURJUDPVSUnNHW�MDYD�V\QRQ\PW�PHG�YDULDEHO��)XQJHUDU�VRPYlUGHKnOODUH�I|U�W�H[�HWW�WDO�HOOHU�HQ�WH[W��'HW�lU�P�D�R��HQ�SODWV�L�GDWRUQV�PLQQHGlU�PDQ�NDQ�ODJUD�LQIRUPDWLRQ��([HPSHO�Sn�HWW�DWWULEXW�lU�� 6WULQJ�WLWOH���DQJHUDWW�GHW�U|U�VLJ�RP�HWW�DWWULEXW�DY�W\SHQ� 6WULQJ�VRP�LQQHKnOOHU�HQ�WH[W�L�IRUP�DYHQ�WLWHO��
(GLWRU (WW�HQNHOW�SURJUDP��W�H[�$QWHFNQLQJDU�� 1RWHSDG��VRP�L�SURJUDPPHULQJV�VDPPDQKDQJ�DQYlQGV�I|U�DWW�VNULYD�LQ�NRG�
([HNYHUD $WW�H[HNYHUD�NRGHQ�LQQHElU�DWW�PDQ�N|U�SURJUDPPHW�
([WHQGV bU�HWW�V�N�UHVHUYHUDW�RUG�VRP�DQYlQGV�L�VDPEDQG�PHG�DUY��)|U�DWW�PDUNHUD�DUYLPSRUWHUDU�PDQ�HQ�NODVV�JHQRP�DWW�VNULYD�� SXEOLF�FODVV
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1DPQHW3n.ODVVHQ6RPbUYHU��VXENODVVHQ��� H[WHQGV1DPQHW3n.ODVVHQ0DQbUYHU)UnQ��VXSHUNODVVHQ��
)HOKDQWHULQJ 6RP�SURJUDPPHUDUH�PnVWH�PDQ�NXQQD�KDQWHUD�ROLND�W\SHU�DY�IHO���GHOV�I|UYlQWDGH��IHO��VRP�DWW�HQ�DQYlQGDUH�PDWDU��VNULYHU�LQ�IHODNWLJD�YlUGHQ���GHOV�RYlQWDGH��IHO�W�H[�QlWYHUNVIHO��,�2�IHO��LQ�XWPDWQLQJ��HOOHU�LQWHUQDSURJUDPPHULQJVIHO�
*8, *UDSKLFDO�8VHU�,QWHUIDFH��*UDILVNW� $QYlQGDU*UlQVVQLWW
,QNDSVOLQJ ,QQHElU�L�NRUWKHW�DWW�HWW�REMHNW�EHWUDNWDV�VRP�HQ��VYDUW�OnGD���G�Y�V��GH�REMHNWVRP�NRPPXQLFHUDU�PHG�YDUDQGUD�EU\U�VLJ�LQWH�RP�GHQ�LQWHUQD�VWUXNWXUHQ�KRVYDUDQGUD�XWDQ�EDUD�RP�GH�WMlQVWHU�VRP�XWI|UV�PHOODQ�REMHNWHQ��'HWWD�LQQHElUDWW�REMHNWHQ�lU�UHODWLYW�VN\GGDGH�HIWHUVRP�GHQ�LQIRUPDWLRQ�VRP�DQYlQGV�LQWHUQWLQRP�REMHNWHW�LQWH�JnU�DWW�NRPPD�nW�XWDQ�YLGDUH�
,QVWDQVLHUD 1lU�REMHNW�VNDSDV�IUnQ�HQ�NODVV�NDOODV�GHWWD�I|U� LQVWDQLVHULQJ��'HW�VNDSDGHREMHNWHW�XWJ|U�HQ�LQVWDQV�HOOHU�HWW�H[HPSHO�DY�NODVVHQ�
-'.��MGN -DYD�'HYHORSPHQW�.LW��8WYHFNOLQJVPLOM|�I|U�MDYD��,QQHKnOOHU�HQ��MDYDNRPSLODWRU�HQ�YLUWXHOO�PDVNLQ�RFK�VDPWOLJD�VWDQGDUGELEOLRWHN��HJ��SDNHW��I|U�MDYD��6H� $3,�
.ODVV (Q�NODVV�UHSUHVHQWHUDU�HQ�YLVV�REMHNWW\S��W�H[�REMHNW�DY�W\SHQ�%RN��RFK�NDQVlJDV�XWJ|UD�GHQ�PDOO�XWLIUnQ�YLONHQ�Q\D�REMHNW�VNDSDV�
.RPSLOHUD )|U�DWW�GDWRUQ�VND�NXQQD��OlVD��MDYDNRGHQ��NlOONRGHQ��PnVWH�GHQ�I|UVW�|YHU�VlWWDV�WLOO�E\WHNRG�L�HQ�MDYDNRPSLODWRU�� %\WHNRGHQ�PnVWH�VHGDQ�DQWLQJHQWRONDV�DY�HQ�MDYDWRONDUH��L�IRUP�DY�HQ�YLUWXHOO�PDVNLQ��HOOHU�|YHUVlWWDV�WLOOPDVNLQNRG�VRP�I|UVWnV�DY�GHQ�DNWXHOOD�GDWRUQ�
.RQVWUXNWRU (Q�NRQVWUXNWRU�lU�HQ�VSHFLHOO�PHWRG�VRP�YDUMH� MDYD�NODVV�LQQHKnOOHU�RFK�VRPDQYlQGV�I|U�DWW�VNDSD�LQVWDQVHU�DY�NODVVHQ�
0DLQ�PHWRGHQ 0DLQ�PHWRGHQ�lU�GHQ�PHWRG�VRP�J|U�DWW�SURJUDPPHW�JnU�DWW�VWDUWD�
0HWRG (Q�PHWRG�lU�HQ�IXQNWLRQ�VRP�XWI|U�QnJRW�W�H[�� VHW7LWOH��VRP�lQGUDU�WLWHOQ�Sn�HWWREMHNW��0HWRGHU�EHVNULYHU�P�D�R��GH WMlQVWHU�VRP�HQ�NODVV�WLOOKDQGDKnOOHU�
3DNHW 3DNHWEHJUHSSHW�DQYlQGV�LQRP�MDYD�I|U�DWW�JUXSSHUD�LKRS�NODVVHU�
3DUDPHWHU (Q�SDUDPHWHU�lU�HWW�YlUGH�VRP�VNLFNDV�WLOO�HQ�PHWRG�QlU�GHW�DQURSDV�
3RO\PRUILVP .DOODV�LEODQG�I|U�G\QDPLVN�ELQGQLQJ��YLONHW�HJHQWOLJHQ�lU�WHNQLNHQ�I|U�DWW�XSSQnSRO\PRUILVP��YLONHW�LQQHElU�DWW�HQ�RFK�VDPPD�PHWRG�NDQ�KD�PnQJD�ROLNDLPSOHPHQWDWLRQHU�HOOHU�WLOOlPSQLQJDU�L�ROLND�NODVVHU��9LONHQ�PHWRG�VRP�DQURSDVDYJ|UV�L�VMlOYD�H[HNYHULQJV|JRQEOLFNHW��QlU�NRGHQ�N|UV��DY�YLONHQ�NODVV�HWWREMHNW�WLOOK|U���'HQ�JHQHUHOOD�PHWRGHQ��ULWD��VRP�GHILQLHUDV�L�HQ�EDVNODVV�PHGQDPQHW��)LJXU��ULWDU�L�VXENODVVHQ��&LUNHO��XW�HQ�FLUNHO��PHGDQ�GHQ�L�VXENODVVHQ�5HNWDQJHO��ULWDU�XW�MXVW�HQ�UHNWDQJHO�
3ULYDWH (Q�PHWRG�HOOHU�YDULDEHO�VRP�GHNODUHUDV�VRP�SULYDW�NDQ�HQEDUW�QnV�LQRP�GHQNODVVGHILQLWLRQ�L�YLONHQ�GHQ�lU�GHILQLHUDG��$WWULEXW�lU�QRUPDOW�SULYDWD�HIWHUVRP�GHLQWH�E|U�YDUD�V\QOLJD�XWnW�HQOLJW�SULQFLSHQ�RP�LQNDSVOLQJ�
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3URWHFWHG 9DULDEOHU�RFK�PHWRGHU�VRP�GHNODUHUDV�VRP��VN\GGDGH��QnV� LQIUnQ�GHQ�NODVV�GHILQLWLRQ�LQRP�YLONHQ�GH�lU�GHNODUHUDGH�RFK�IUnQ�NODVVHU�VRP�lUYHU�IUnQ�GHQQD�'H�lU�lYHQ�WLOOJlQJOLJD�I|U�DQGUD�PHWRGHU�LQRP�VDPPD�SDNHW�VRP�GHQ�NODVVGH�WLOOK|U�OLJJHU�L�
3XEOLF (Q�SXEOLN�NODVV��YDULDEHO�HOOHU�PHWRG�QnV�VnYlO�LQLIUnQ�VRP�XWLIUnQ�GHQ�NODVV�GHILQLWLRQ�LQRP�YLONHQ�GHQ�lU�GHNODUHUDG��'HQ�NDQ�DOOWVn�QnV�lYHQ�DY�NODVVHU�LDQGUD�SDNHW�
5HNXUVLRQ (Q�UHNXUVLY�DOJRULWP�DQURSDU�VLJ�VMlOY�I|U�DWW�O|VD�HWW�GHOSUREOHP�PHG�YLVVDHJHQVNDSHU��VRP�W�H[�DWW�YDUMH�GHOSUREOHP�lU�PLQGUH�lQ�GHW�XUVSUXQJOLJDSUREOHPHW��6\IWHW�PHG� UHNXUVLRQ�lU�DWW�GHOD�XSS�VW|UUH�SUREOHP�Vn�DWW�GHVVDNDQ�O|VDV�JHQRP�DWW�NRPELQHUD�O|VQLQJDUQD�Sn�GHOSUREOHPHQ�
5HWXUW\S $QJHU�DY�YLONHQ�W\S�HWW�UHWXUYlUGH�VND�YDUD��(WW�UHWXUYlUGH�NDQ�W�H[�YDUD�HQVLIIUD��2P�PDQ�YHW�DWW�PHWRGHQ�HQEDUW�VND�KDQWHUD�KHOWDO�YlOMV�OlPSOLJHQ�HQ�LQW�LQWHJHU��VRP�UHWXUW\S��2P�PHWRGHQ�VND�KDQWHUD�WH[W�YlOMV� 6WULQJ�VRP�UHWXUW\S�2P�LQJHW�YlUGH�VND�UHWXUQHUDV�DQJHV�UHWXUW\SHQ�WLOO�� YRLG���VRP�W�H[�L�PDLQ�PHWRGHQ��2PYlQW�NDQ�PDQ�VlJD�DWW�HWW�UHWXUYlUGHV�UHWXUW\S�PnVWH� NRUUHVSRQ�GHUD�PHG�UHWXUW\SHQ�VRP�DQJHV�L�PHWRGKXYXGHW�
5HWXUYlUGH 'HW�VRP�HQ�PHWRG�UHWXUQHUDU�W�H[�HWW�QDPQ��HQ�WLWHO��HWW�nUWDO�HWF�
6WUlQJ (QJHOVNDQV�6WULQJ��lU�HJHQWOLJHQ�HQ�NODVV�VRP�ILQQV� I|UGHILQLHUDG�L�GHQ�GHO�DY$3,�HW�VRP�PHGI|OMHU� -'.��,�MDYD�lU�WH[W��HOOHU�WHFNHQVWUlQJDU�HJHQWOLJHQREMHNW�DY�W\SHQ�6WULQJ�
6XENODVV (Q�VXENODVV�lUYHU�HJHQVNDSHU�IUnQ�HQ�NODVV�VRP�KDU�PHU�JHQHUHOOD�HJHQ�VNDSHU�RFK�GlUPHG�NDQ�VlJDV�OLJJD�K|JUH�XSS�L�DUYVKLHUDUNLQ�
6XSHUNODVV 6XSHUNODVV�lU�HQ�V�N��EDVNODVV�IUnQ�YLONHQ�DQGUD�NODVVHU�NDQ�lUYD��.ODVVHQ0HGLD�XWJ|U�W�H[�HQ�VXSHUNODVV�L�I|UKnOODQGH�WLOO�NODVVHUQD�%RN��)LOP�RFK�&'�
7LOOGHOQLQJ 1lU�PDQ�YLOO�lQGUD�YlUGHW�Sn�HQ�YDULDEHO�Vn�NDOODV�GHWWD�I|U�WLOOGHOQLQJ�
7LOOJlQJOLJKHW 6H�nWNRPVW�
9DULDEHO 6H�DWWULEXW�
9LUWXHOO�PDVNLQ (Q�YLUWXHOO�MDYDPDVNLQ�lU�HWW�SURJUDP�VRP�lU�VNULYHW�I|U�HQ�YLVV�SODWWIRUP��W�H[:LQGRZV�����RFK�VRP�WRONDU� E\WHNRG�RFK�XWI|U�LQVWUXNWLRQHUQD�L�GHQQD��,�RFKPHG�DWW�E\WHNRGHQV�IRUPDW�lU�VWDQGDUGLVHUDW�NDQ�HQ�ILO�PHG� E\WHNRG�N|UDV�SnVDPWOLJD�SODWWIRUPDU�VRP�KDU�HQ�YLUWXHOO�MDYDPDVNLQ��'HW�lU�DOOWVn�VDPPD�E\WH�NRG�VRP�N|UV��PHQ�ROLND�SODWWIRUPDU�DQYlQGHU�ROLND�YLUWXHOOD�PDVNLQHU�
cWNRPVW )|U�DWW�NXQQD�NRPELQHUD�SULQFLSHQ�RP�LQNDSVOLQJ�PHG�GHQ�RP�DUY�NUlYV�DWWPDQ�NDQ�VW\UD�KXU�WLOOJlQJOLJD�PHWRGHU�RFK�YDULDEOHU��RFK�lYHQ�NODVVHU��VNDYDUD�I|U�YDUDQGUD��'HWWD�J|UV�JHQRP�V�N�nWNRPVWPRGLILHUDUH���SULYDWH�� SURWHFWHG�SXEOLF�RFK�GHIDXOW�
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%LODJD����,QWHUYMXIUnJRU�WLOO�VWXGHQWHUQD��I|UVWD�LQWHUYMXRPJnQJHQ
�� +XU�JDPPDO�lU�GX"
�� 9DG�KDU�GX�I|U�VWXGLHEDNJUXQG��DUEHWVOLYVHUIDUHQKHW"� +XU�VHU�GLQ�J\PQDVLHEDNJUXQGXW"� gYULJD� VWXGLHU"� $UEHWVOLYVHUIDUHQKHW"� 0DWHPDWLNVWXGLHU� �XW|YHU� JUXQGOlJJDQGH� &�QLYn�"
�� %HUlWWD�RP�GLQD�I|UYlQWQLQJDU�LQI|U�XWELOGQLQJHQ�L�VLQ�KHOKHW�
�� %HVNULY� GLQD� I|UYlQWQLQJDU� � LQI|U� SURJUDPPHULQJVNXUVHQ�� 9DG� LQQHElU� GHW� DWWSURJUDPPHUD�I|U�GLJ"�9DUI|U�YLOO�GX�OlUD�GLJ�SURJUDPPHUD"�9DG�YLOO�GX�DQYlQGD�GHW�WLOO"9DG�KRSSDV�GX�KD�OlUW�GLJ�HIWHU�JHQRPI|UG�NXUV"�9DG�XSSOHYHU�GX�VRP�GHW�RIILFLHOOD�PnOHWPHG�NXUVHQ"
�� )|UV|N�DWW�EHVNULYD�GLQD�I|UNXQVNDSHU�YDG�JlOOHU�GDWRUDQYlQGQLQJ� bU�GX�W�H[�YDQ�DWWDUEHWD�L�GRV�PLOM|��LQVWDOOHUDU�GX�RIWD�SURJUDP�VMlOY���VLWWHU�GX�RIWD�RFK�DUEHWDU�YLG�GDWRUQI|U�DWW�OlUD�GLJ�DQYlQGD�SURJUDP��KLWWD�GHQ�PHVW�XOWLPDWD�DQYlQGQLQJHQ��VSHODU�GX�P\FNHWGDWDVSHO��R�V�Y"
�� %HUlWWD�RP�GLQD�I|UNXQVNDSHU�L�SURJUDPPHULQJ� +DU�GX�W�H[�JnWW�QnJRQ�NXUV�WLGLJDUH"9LOND�ROLND�SURJUDPPHULQJVVSUnN�NlQQHU�GX�WLOO"�+DU�GX�QnJRQ�HUIDUHQKHW�DY�SURJUDPPH�ULQJ�L�KWPO��MDYDVFULSW��[PO��DSSOHWV�"
�� %HVNULY�GH�ODERUDWLRQHU�GX�KDU�JHQRPI|UW�KLWWLOOV�� )|UV|N�I|UNODUD�YDG�GH�KDU�JnWW�XW�SnRFK�EHUlWWD�KXU�GX�XSSIDWWDW�GHP�
�� +XU� KDU� GX� DUEHWDW�PHG� ODERUDWLRQHUQD" +DU� GX� W� H[� I|UV|NW� O|VD� GHP� HQVDP� HOOHUWLOOVDPPDQV� PHG� GLQD� NODVVNDPUDWHU� �HOOHU� DQGUD�"� +DU� GX� E|UMDW� PHG� DWW� OlVD� P\FNHWNXUVOLWWHUDWXU�I|U�DWW�VHGDQ�SURJUDPPHUD�HOOHU�WYlUWRP"�
�� .DQ�GX�Sn�HWW�XQJHIlU�EHG|PD�KXU�P\FNHW� WLG�GX�KDU�DQYlQW� I|U�YDUMH� ODERUDWLRQ�LQNOXVLYH�WLG�I|U�OlVQLQJ�RFK�HYHQWXHOOD�VLGR|YQLQJDU�I|U�DWW�I|UVWn�SUREOHPHW�"
��� +XU�XSSOHYHU�GX�SURJUDPPHULQJVNXUVHQ��Vn�KlU�OnQJW��L�VLQ�KHOKHW" ��%HVNULY�KXU�GXXSSIDWWDU� I|UHOlVQLQJDU� UHVSHNWLYH� ODERUDWLRQHU� �� VYnULJKHWVJUDG�� OXVWI\OOGKHW�� WLG� I|U� DWWDUEHWD�PHG�ODERUDWLRQHUQD�PP��+XU�XSSIDWWDU�GX�DWW�SURJUDPPHULQJVWHNQLVND��RFK�DQGUD�EHJUHSS�I|UNODUDV"�8SSOHYHU�GX�DWW�I|UHOlVQLQJDU�RFK�ODERUDWLRQHU��KlQJHU�LKRS�"�2P�LQWH�� NDQ� GX� EHVNULYD� YDU� JODSSHQ� ILQQV"�.DQ� GX� JH� H[HPSHO� Sn� YDG� GX� XSSOHYHU� VRP� OlWW�VYnUW"�6WlPPHU�XWIRUPQLQJHQ�PHG�YDG�GX�KDGH�I|UYlQWDW�GLJ"
��� 9DG� W\FNHU� GX� RP� NXUVOLWWHUDWXUHQ"� %HVNULY� I|U�� RFK� QDFNGHODU� VDPW� EHUlWWD� RPHYHQWXHOOD� UHIHUHQVHU� �OLWWHUDWXU��ZZZ��H� W� F��XWDQI|U�GH� UHNRPPHQGHUDGH� VRP�GX� W\FNHUGLJ�KDIW�DQYlQGQLQJ�DY�
��� +XU�XSSIDWWDU�GX�GH� OlUDUH� VRP�GHOWDJLW� L� SURJUDPPHULQJVXQGHUYLVQLQJHQ"� )|UV|NJ|UD�HQ�JHQHUHOO�EHVNULYQLQJ�DY�KXU�GX�XSSIDWWDU�NXQVNDSVQLYn��I|UPnJD�DWW�I|UNODUD�R�V�YKRV� OlUDUQD� VRP�JUXSS��9LONHQ�V\Q�Sn�SURJUDPPHULQJ�XSSOHYHU�GX�DWW�GH�KDU"�$QJH�GHWVRP�GX�XSSIDWWDU�VRP�VlPVW�UHVSHNWLYH�GHW�GX�XSSIDWWDU�VRP�ElVW�L�GHUDV�XQGHUYLVQLQJ�
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��� +XU� XSSIDWWDU� GX� VWlPQLQJHQ� L� NODVVHQ� YDG� JlOOHU� SURJUDPPHULQJHQ" �)|UV|NIXQGHUD�|YHU�KXU�GX�XSSIDWWDU�GHQQD�VWlPQLQJ�L�NODVVUXPVVLWXDWLRQHQ�VnYlO�VRP�XWDQI|U��8SSOHYHU� GX� DWW� GH� DQGUD� W\FNHU� GHW� lU� HQNHOW� HOOHU� VYnUW"� bU� GHW� OlWW� DWW� VWlOOD� IUnJRU"7\FNHU� GX� DWW� OlUDUH� UHVSHNWLYH� GLQD� NODVVNDPUDWHU� DQYlQGHU� VLJ� DY� ROLND� GDWDWHNQLVNDUHVSHNWLYH� SURJUDPPHULQJVWHNQLVND� EHJUHSS� Sn� HWW� VRP� GX� XSSOHYHU� PRWLYHUDW� RFKNRQVHNYHQW�VlWW"�8SSOHYHU�GX�DWW�PDQ�I|UYlQWDV�NXQQD�YLVVD�VDNHU��W\FNHU�GX�VMlOY�DWW�PDQVND�NXQQD�YLVVD�VDNHU"��RFK�YDG�lU�GHW�L�VnIDOO�PDQ�I|UYlQWDV�NXQQD"
��� 7URU�GX�DWW�GHW�KDU�QnJRQ�EHW\GHOVH�YLONHW�N|Q�PDQ� WLOOK|U� I|U�KXU�PDQ�XSSIDWWDUXQGHUYLVQLQJHQ"�)|UNODUD�
��� 2P� GX� VNXOOH� I|UHVOn� QnJRQ� I|UlQGULQJ� DY� SURJUDPPHULQJVXQGHUYLVQLQJHQ� � YDGVNXOOH�GHW�YDUD"
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%LODJD����,QWHUYMXIUnJRU�WLOO�OlUDUQD
�� %HVNULY�GLQ�UROO�L�SURJUDPPHULQJVNXUVHQ�
�� 9HP�DQVYDUDU�I|U�YDG�L�SURJUDPPHULQJVNXUVHQ"
�� 8SSOHYHU�GX�DWW�GHW�lU�W\GOLJW�GHILQLHUDW�YDG�GX�VND�J|UD��LQWH�J|UD"
�� +XU�NRP�GX�LQ�L�\UNHW��OlUDUUROOHQ"
�� +XU� YLOO� GX� EHVNULYD� PnOVlWWQLQJHQ� PHG� SURJUDPPHULQJVNXUVHQ"� +XU� lU� NXUVHQXSSODJG�RFK�YDUI|U�lU�GHQ�XSSODJG�VRP�GHQ�lU"�9DG�W\FNHU�GX�PDQ�VND�NXQQD��KD�OlUW�VLJHIWHU�GHQ�I|UVWD�NXUVHQ"
�� 9DG�lU�GLQ�V\Q�Sn�SURJUDPPHULQJ"� 9DG�LQQHElU�GHW"�9DG�lU�YLNWLJW��KXU��E|U��PDQ�OlUDVLJ�GHW��G�Y�V�YDG�E|U�EHWRQDV�L�XQGHUYLVQLQJHQ"�+XU�I|UPHGODU�GX�GLQ�V\Q"�9DG�XWPlUNHUHQ��JRG��SURJUDPPHUDUH"
�� +XU�XSSIDWWDU�GX�VWXGHQWHUQDV�NXQVNDSVQLYn��I|UPnJD�DWW�WD�WLOO�VLJ�XQGHUYLVQLQJHQ"9DU�XSSIDWWDU�GX�DWW�GH�KDU�SUREOHP��VYnULJKHWHU�UHVSHNWLYH�YDG�I|UIDOOHU�YDUD�OlWW"�9DUI|UWURU�GX�GHW�lU�Vn"�bU�I|UNXQVNDSVNUDYHQ�WLOOUlFNOLJD"
�� %HVNULY� GH� ROLND� I|UKnOOQLQJVVlWW� WLOO� SURJUDPPHULQJVNXQVNDS� VRP� GX� VHWW� EODQGVWXGHQWHU��RFK�OlUDUNROOHJRU��
�� +DU� GX� VHWW� QnJUD� I|UlQGULQJDU� |YHU� nUHQ� EODQG� VWXGHQWHUQD� QlU� GHW� JlOOHU� DWWNRPPD�LQ�L�SURJUDPPHULQJHQ�RFK�KXU�PDQ�NODUDU�NXUVHUQD"
��� 8SSOHYHU�GX�DWW�GHW�ILQQV�QnJRQ�JHQHUHOO�VNLOOQDG�PHOODQ�KXU�PlQ�UHVSHNWLYH�NYLQQRUWDU�WLOO�VLJ�XQGHUYLVQLQJHQ"� 2P�GX�XSSOHYHU�QnJRQ�VnGDQ�VNLOOQDG���KXU�VNXOOH�GX�L�Vn�IDOOYLOMD�I|UNODUD�GHQ"
��� 8SSOHYHU�GX�DWW�GHW�ILQQV�QnJRQ�JHQHUHOO�VNLOOQDG�PHOODQ�KXU�VWXGHQWHU�L�ROLND�nOGUDURFK�PHG�ROLND�EDNJUXQG�WDU�WLOO�VLJ�XQGHUYLVQLQJHQ"� )|UNODUD�
��� 8SSOHYHU�GX�DWW�GX�NDQ�EHVYDUD�GH�IUnJRU�GX�InU�DY�VWXGHQWHUQD"� +XU�KDQWHUDU�GX�GHHYHQWXHOOD�IDOO�Gn�GX�LQWH�NDQ�EHVYDUD�HQ�IUnJD"
��� %HUlWWD�RP�GLQD�HJQD�HUIDUHQKHWHU�DY�DWW�OlUD�GLJ�SURJUDPPHUD�
��� 2P�GX�VNXOOH�I|UlQGUD�QnJRW�L�XQGHUYLVQLQJHQ���YDG�VNXOOH�GHW�YDUD"
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%LODJD����,QWHUYMXIUnJRU�WLOO�VWXGHQWHUQD��DQGUD�LQWHUYMXRPJnQJHQ
�� +XU�XSSOHYHU�GX�GLQ�GDWRUYDQD�LGDJ�MlPI|UW�PHG�QlU�GX�E|UMDGH"
�� 9LONHQ�EHW\GHOVH�XSSOHYHU�GX�DWW�GLQD�I|UNXQVNDSHU�DOWHUQDWLYW�EULVW�Sn� I|UNXQVND�SHU�KDU�KDIW�I|U�DWW�GX�VND�WD�WLOO�GLJ�XQGHUYLVQLQJHQ"
�� $QVHU�GX�DWW�PDQ�ERUGH�KD�YLVVD�I|UNXQVNDSVNUDY�YLG�LQWDJQLQJHQ"���9LOND"
�� +XU�KDU�GLQD�I|UYlQWQLQJDU�Sn�SURJUDPPHULQJVNXUVHQ�LQIULDWV"�%HVNULY�YDG�GX lUPHVW��PLQVW�Q|MG�PHG�
�� .DQ�GX�EHVNULYD�YDG�GX�KDU�OlUW�GLJ�XQGHU�K|VWWHUPLQHQ�YDG�JlOOHU�SURJUDPPHULQJ"8SSOHYHU�GX�DWW�GX�KDU� VDPPDQKDQJHQ�NODUD� �W� H[�KXU�PDQ�E\JJHU�XSS� HWW�SURJUDP�RFKYDUI|U�PDQ�YlOMHU�ROLND�O|VQLQJDU�"
�� 2P�GX�XSSOHYHU�DWW�GX�KDU�I|UORUDW�JUHSSHW��YDU�RFK�QlU�KlQGH�GHW�L�VnIDOO�RFK�YDGWURU�GX�GHW�EHURU�Sn"
�� 9LOND� I|UYlQWQLQJDU� KDU� GX� XSSOHYW� YDG� JlOOHU� GLQ� HJHQ� SUHVWDWLRQ� L� SURJUDPPH�ULQJVNXUVHQ �IUnQ�GLJ�VMlOY��IUnQ�NODVVNDPUDWHU��IUnQ�OlUDUH�"�bU�I|UYlQWQLQJDUQD�W\GOLJD"
�� 9DG�W\FNHU�GX�RP�H[DPLQDWLRQVIRUPHQ"� 6NXOOH�GX�YLOMD�KD�DQGUD�UHGRYLVQLQJVIRUPHU"+XU�VNXOOH�GH�VH�XW"
�� +XU� VNXOOH� GX�YLOMD� OlUD�GLJ�SURJUDPPHUD"� )|UV|N� WlQND� Sn� QnJRW� VRP� GX� W\FNHU� lUULNWLJW�UROLJW�DWW�J|UD��KXU�GX�J|U�GHW��VWlPQLQJ��RPJLYDQGH�YLOONRU�HWF���)|UV|N�VHGDQ�WlQNDGLJ�DWW�GX�SURJUDPPHUDU�XQGHU�OLNDGDQD�EHWLQJHOVHU����9LONHQ�ELOG�NDQ�GX�Gn�PnOD�XSS"
��� +DU�GLQD�I|UYlQWQLQJDU�Sn�XWELOGQLQJHQ�L�VLQ�KHOKHW� LQIULDWV�Vn�KlU� OnQJW��RP�LQWH��YDG�lU�GHW�GX�VDNQDU��lU�PLVVQ|MG�PHG"�2P�GX�lU�Q|MG���NDQ�GX�EHVNULYD�YDG�GXIUDPI|UDOOW�lU�Q|MG�PHG"
��� +XU�W\FNHU�GX�DWW�VFKHPDOlJJQLQJHQ�I|U�K|VWWHUPLQHQ�KDU�IXQJHUDW�L�VLQ�KHOKHW"� +XUKDU�GHW�W�H[�IXQJHUDW�DWW�OlVD�IOHUD�lPQHQ�SDUDOOHOOW�|YHU�HQ�OlQJUH�SHULRG"�%LGUDU�GH�ROLNDGHONXUVHUQD�WLOO�YDUDQGUD�RFK�L�Vn�IDOO�Sn�YLONHW�VlWW"�7LG�I|U�DWW�VPlOWD"
7LOOlJJVIUnJD�07�SURJUDPPHW��9LONHQ� lU� GLQ� XSSOHYHOVH� DY� DWW� OlVD� L� HQ� JUXSS� GlU� I|UNXQ�VNDSHUQD�lU�Vn�EODQGDGH"
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