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LQNO��VWXGLHSODQ�I|U�XWELOGQLQJ�WLOO�OLFHQWLDWH[DPHQ�

�*HQHUDO�VWXG\�SURJUDPPH�IRU�3K'�VWXGLHV�LQ�2UJDQLF�&KHPLVWU\��

$QWDJQLQJ�WLOO�XWELOGQLQJ�Sn�IRUVNDUQLYn�YLG�6WRFNKROPV�XQLYHUVLWHW�VND�L�KXYXGVDN�J|UDV�WLOO�
XWELOGQLQJ�VRP�DYVOXWDV�PHG�GRNWRUVH[DPHQ���

1DWLRQHOOD�I|UHVNULIWHU�U|UDQGH�DQWDJQLQJ��XWELOGQLQJ�RFK�H[DPLQDWLRQ�Sn�IRUVNDUQLYn�nWHUILQQV�L�
K|JVNROHI|URUGQLQJHQ��NDSLWOHQ�������������RFK�ELODJD����9LG�6WRFNKROPV�XQLYHUVLWHW�JlOOHU�GHVVXWRP�
I|OMDQGH�I|UHVNULIWHU�RFK�UHJOHU��$QWDJQLQJVRUGQLQJ�I|U�IRUVNDUXWELOGQLQJ�Sn�IRUVNDUQLYn��5HJOHU�I|U�
XWELOGQLQJ�RFK�H[DPLQDWLRQ�Sn�IRUVNDUQLYn�YLG�6WRFNKROPV�XQLYHUVLWHW�VDPW�/RNDO�H[DPHQVRUGQLQJ�I|U�
6WRFNKROPV�XQLYHUVLWHW��

6WXGLHSODQHQ�lU�IDVWVWlOOG�DY�2PUnGHVQlPQGHQ�I|U�QDWXUYHWHQVNDS�������������UHYLGHUDG�21�GHO��
�����������RFK�21�GHO��������������

�
�� bPQHVEHVNULYQLQJ�

2UJDQLVN�NHPL�lU�OlUDQ�RP�NROI|UHQLQJDUQDV�NHPL��bPQHW�RUJDQLVN�NHPL�RPIDWWDU�GHOV�XSSE\JJQDG�DY�
Q\D� RUJDQLVND� I|UHQLQJDU� �RUJDQLVN� V\QWHV�� GHOV� VWXGLHU� DY� RUJDQLVND� I|UHQLQJDUV� HJHQVNDSHU� RFK�
UHDNWLYLWHW��I\VLNDOLVN�RUJDQLVN�NHPL���'HQ�PRGHUQD�RUJDQLVND�NHPLQ�VSlQQHU�|YHU�HWW�VWRUW�IlOW�DY�GH�
PROHN\OlUD�YHWHQVNDSHUQD�PHG�JUlQV\WRU�PRW�ELRORJL��HQ]\PNHPL�RFK�ELRRUJDQLVN�NHPL���RRUJDQLVN�
NHPL��PHWDOORUJDQLVN�NHPL��RFK�I\VLN��PDWHULDONHPL�RFK�SRO\PHUNHPL���(Q�VWRU�GHO�DY�GH�SURFHVVHU�VRP�
VNHU�L�OHYDQGH�V\VWHP�lU�L�JUXQGHQ�RUJDQLVND�UHDNWLRQHU��
�

�� 6\IWH�RFK�PnO�I|U�XWELOGQLQJHQ�

8WELOGQLQJ�Sn�IRUVNDUQLYn�VNDOO��XW|YHU�YDG�VRP�JlOOHU�I|U�XWELOGQLQJ�Sn�JUXQGQLYn�RFK�Sn�DYDQFHUDG�
QLYn��XWYHFNOD�GH�NXQVNDSHU�RFK�IlUGLJKHWHU�VRP�EHK|YV�I|U�DWW�VMlOYVWlQGLJW�NXQQD�EHGULYD�IRUVNQLQJ��

8WELOGQLQJHQ�VND�RFNVn�J|UD�GHQ�VWXGHUDQGH�YlO�I|UEHUHGG�I|U�DQGUD�XSSJLIWHU�L�VDPKlOOHW�GlU�NUDY�
VWlOOV�Sn�GMXSJnHQGH�LQVLNWHU�L�NHPL�RFK�NHPLVND�IRUVNQLQJVPHWRGHU��

8WELOGQLQJHQ�DYVOXWDV�PHG�OLFHQWLDW��HOOHU�GRNWRUVH[DPHQ��'H�PnO�VRP�HQOLJW�K|JVNROHI|URUGQLQJHQ�
JlOOHU�I|U�GHVVD�H[DPLQD�nWHUJHV�L�DYVQLWW���RFK���QHGDQ���
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�� %HK|ULJKHWVYLOONRU�RFK�I|UNXQVNDSVNUDY�

)|U�EHK|ULJKHW�DWW�DQWDV�WLOO�XWELOGQLQJ�Sn�IRUVNDUQLYn�NUlYV�DWW�GHQ�V|NDQGH�XSSI\OOHU�GHOV�YLOONRU�I|U�
JUXQGOlJJDQGH�EHK|ULJKHW��GHOV�YLOONRU�I|U�VlUVNLOG�EHK|ULJKHW��RFK�KDU�VnGDQ�I|UPnJD�L�|YULJW�VRP�
EHK|YV�I|U�DWW�JHQRPJn�XWELOGQLQJHQ��

���� *UXQGOlJJDQGH�EHK|ULJKHW�

*UXQGOlJJDQGH�EHK|ULJKHW�DWW�DQWDV�WLOO�XWELOGQLQJ�Sn�IRUVNDUQLYn�KDU�GHQ�VRP�DYODJW�HQ�H[DPHQ�Sn�
DYDQFHUDG�QLYn��HOOHU�IXOOJMRUW�NXUVIRUGULQJDU�RP�PLQVW�����K|JVNROHSRlQJ��KS���YDUDY�PLQVW����KS�Sn�
DYDQFHUDG�QLYn��HOOHU�Sn�QnJRW�DQQDW�VlWW�LQRP�HOOHU�XWRP�ODQGHW�I|UYlUYDW�L�KXYXGVDN�PRWVYDUDQGH�
NXQVNDSHU��

2PUnGHVQlPQGHQ�InU�I|U�HQ�HQVNLOG�V|NDQGH�PHGJH�XQGDQWDJ�IUnQ�NUDYHW�Sn�JUXQGOlJJDQGH�
EHK|ULJKHW�RP�GHW�ILQQV�VlUVNLOGD�VNlO��

���� 6lUVNLOG�EHK|ULJKHW�

)|U�VlUVNLOG�EHK|ULJKHW�DWW�DQWDV�WLOO�XWELOGQLQJ�Sn�IRUVNDUQLYn�L�RUJDQLVN�NHPL�NUlYV�DWW�GHQ�V|NDQGH�
PHG�JRGNlQW�UHVXOWDW�IXOOJMRUW�HWW�VMlOYVWlQGLJW�DUEHWH��H[DPHQVDUEHWH��RPIDWWDQGH�PLQVW����KS�Sn�
DYDQFHUDG�QLYn�LQRP�HWW�I|U�IRUVNDUXWELOGQLQJVlPQHW�UHOHYDQW�LQULNWQLQJ��
�
6lUVNLOG�EHK|ULJKHW�KDU�RFNVn�GHQ�VRP�L�DQQDQ�RUGQLQJ�LQRP�HOOHU�XWRP�ODQGHW�I|UYlUYDW�L�KXYXGVDN�
PRWVYDUDQGH�NXQVNDSHU��
�
�� 8UYDO�RFK�DQWDJQLQJ��

8UYDO�EODQG�GH�V|NDQGH�VRP�XSSI\OOHU�EHK|ULJKHWVNUDYHQ�VND�J|UDV�PHG�KlQV\Q�WLOO�GHUDV�I|UPnJD�DWW�
WLOOJRGRJ|UD�VLJ�XWELOGQLQJHQ��(QEDUW�GHW�I|UKnOODQGHW�DWW�HQ�V|NDQGH�EHG|PV�NXQQD�In�WLGLJDUH�
XWELOGQLQJ�HOOHU�\UNHVYHUNVDPKHW�WLOOJRGRUlNQDG�I|U�XWELOGQLQJHQ�InU�LQWH�YLG�XUYDO�JH�V|NDQGHQ�
I|UHWUlGH�IUDPI|U�DQGUD�V|NDQGH��%HVOXW�RP�DQWDJQLQJ�IDWWDV�HQOLJW�JlOODQGH�GHOHJDWLRQVRUGQLQJ��

�
9LNWLJD�EHG|PQLQJVJUXQGHU�I|U�DWW�DQWDV�WLOO�XWELOGQLQJ�Sn�IRUVNDUQLYn�L�RUJDQLVN�NHPL�lU�I|OMDQGH��
I|UWURJHQKHW�PHG�lPQHWV�WHRUL�RFK�GHQ�V|NDQGHV�H[SHULPHQWHOOD�I|UPnJD��I|UPnJD�DWW�XWWU\FND�VLJ�L�WDO�
RFK�VNULIW��I|UWURJHQKHW�PHG�HQJHOVND��DQDO\WLVN�I|UPnJD��NUHDWLYLWHW��LQLWLDWLYI|UPnJD��VMlOYVWlQGLJKHW�
RFK�VDPDUEHWVI|UPnJD��7LOO�JUXQG�I|U�DWW�EHG|PD�KXU�GHQ�V|NDQGH�XSSI\OOHU�GHVVD�NUDY�DQYlQGV�
WLGLJDUH�VWXGLHUV�UHOHYDQV�I|U�lPQHW��UHVXOWDW�Sn�JHQRPJnQJQD�K|JVNROHNXUVHU��VlUVNLOW�GH�Sn�
DYDQFHUDG�QLYn���NYDOLWHW�RFK�RPIDWWQLQJ�Sn�GHW�VMlOYVWlQGLJD�DUEHWHW��UHNRPPHQGDWLRQVEUHY��
UHIHUHQVHU�WLOO�SHUVRQHU�VRP�NDQ�EHVNULYD�GHQ�V|NDQGHV�IlUGLJKHWHU��LQWHUYMXHU�RFK�HWW�SHUVRQOLJW�EUHY�
IUnQ�GHQ�V|NDQGH�VRP�EHVNULYHU�GHQ�V|NDQGHV�I|UYlQWQLQJDU�Sn�RFK�DYVLNWHU�PHG�XWELOGQLQJHQ�� 
�
�� 8WELOGQLQJ�I|U�GRNWRUVH[DPHQ�

���� $OOPlQW�

8WELOGQLQJHQ�I|U�GRNWRUVH[DPHQ�RPIDWWDU�PRWVYDUDQGH�I\UD�nUV�KHOWLGVVWXGLHU������K|JVNROHSRlQJ����

8WELOGQLQJHQ�I|U�GRNWRUVH[DPHQ�NUlYHU�I\UD�nUV�KHOWLGVVWXGLHU��8WELOGQLQJHQ�EHVWnU�DY�HQ�NXUVGHO��VRP�
RPIDWWDU����K|JVNROHSRlQJ��RFK�HQ�DYKDQGOLQJVGHO��/LFHQWLDWH[DPHQ�HOOHU�KDOYWLGVNRQWUROO�E|U�LQJn�
VRP�HQ�HWDSS���
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�
(Q�LQGLYLGXHOO�VWXGLHSODQ�|YHU�XWELOGQLQJVJnQJHQ�VND�XSSUlWWDV�I|U�YDUMH�IRUVNDUVWXGHUDQGH�DYVHHQGH�
VnYlO�NXUVGHOHQ�VRP�GHW�YHWHQVNDSOLJD�DUEHWHW��bYHQ�RP�NXUVGHOHQ�I|UHJnU�DYKDQGOLQJVGHOHQ�
UHNRPPHQGHUDV�GRNWRUDQGHQ�DWW�Sn�HWW�WLGLJW�VWDGLXP�GLVNXWHUD�DYKDQGOLQJVlPQH��
�

0nO�I|U�GRNWRUVH[DPHQ�HQOLJW�K|JVNROHI|URUGQLQJHQ�

.XQVNDS�RFK�I|UVWnHOVH�
)|U�GRNWRUVH[DPHQ�VND�GRNWRUDQGHQ�

�� YLVD�EUHWW�NXQQDQGH�LQRP�RFK�HQ�V\VWHPDWLVN�I|UVWnHOVH�DY�IRUVNQLQJVRPUnGHW�VDPW�GMXS�RFK�
DNWXHOO�VSHFLDOLVWNXQVNDS�LQRP�HQ�DYJUlQVDG�GHO�DY�IRUVNQLQJVRPUnGHW��RFK�

�� YLVD�I|UWURJHQKHW�PHG�YHWHQVNDSOLJ�PHWRGLN�L�DOOPlQKHW�RFK�PHG�GHW�VSHFLILND�
IRUVNQLQJVRPUnGHWV�PHWRGHU�L�V\QQHUKHW��

�
)lUGLJKHW�RFK�I|UPnJD�
)|U�GRNWRUVH[DPHQ�VND�GRNWRUDQGHQ�

�� YLVD�I|UPnJD�WLOO�YHWHQVNDSOLJ�DQDO\V�RFK�V\QWHV�VDPW�WLOO�VMlOYVWlQGLJ�NULWLVN�JUDQVNQLQJ�RFK�
EHG|PQLQJ�DY�Q\D�RFK�NRPSOH[D�I|UHWHHOVHU��IUnJHVWlOOQLQJDU�RFK�VLWXDWLRQHU��

�� YLVD�I|UPnJD�DWW�NULWLVNW��VMlOYVWlQGLJW��NUHDWLYW�RFK�PHG�YHWHQVNDSOLJ�QRJJUDQQKHW�LGHQWLILHUD�
RFK�IRUPXOHUD�IUnJHVWlOOQLQJDU�VDPW�DWW�SODQHUD�RFK�PHG�DGHNYDWD�PHWRGHU�EHGULYD�IRUVNQLQJ�
RFK�DQGUD�NYDOLILFHUDGH�XSSJLIWHU�LQRP�JLYQD�WLGVUDPDU�RFK�DWW�JUDQVND�RFK�YlUGHUD�VnGDQW�
DUEHWH��

�� PHG�HQ�DYKDQGOLQJ�YLVD�VLQ�I|UPnJD�DWW�JHQRP�HJHQ�IRUVNQLQJ�YlVHQWOLJW�ELGUD�WLOO�
NXQVNDSVXWYHFNOLQJHQ��

�� YLVD�I|UPnJD�DWW�L�VnYlO�QDWLRQHOOD�VRP�LQWHUQDWLRQHOOD�VDPPDQKDQJ�PXQWOLJW�RFK�VNULIWOLJW�PHG�
DXNWRULWHW�SUHVHQWHUD�RFK�GLVNXWHUD�IRUVNQLQJ�RFK�IRUVNQLQJVUHVXOWDW�L�GLDORJ�PHG�
YHWHQVNDSVVDPKlOOHW�RFK�VDPKlOOHW�L�|YULJW��

�� YLVD�I|UPnJD�DWW�LGHQWLILHUD�EHKRY�DY�\WWHUOLJDUH�NXQVNDS��RFK�
�� YLVD�I|UXWVlWWQLQJDU�I|U�DWW�VnYlO�LQRP�IRUVNQLQJ�RFK�XWELOGQLQJ�VRP�L�DQGUD�NYDOLILFHUDGH�

SURIHVVLRQHOOD�VDPPDQKDQJ�ELGUD�WLOO�VDPKlOOHWV�XWYHFNOLQJ�RFK�VW|GMD�DQGUDV�OlUDQGH��
�

9lUGHULQJVI|UPnJD�RFK�I|UKnOOQLQJVVlWW�
)|U�GRNWRUVH[DPHQ�VND�GRNWRUDQGHQ�

�� YLVD�LQWHOOHNWXHOO�VMlOYVWlQGLJKHW�RFK�YHWHQVNDSOLJ�UHGOLJKHW�
VDPW�I|UPnJD�DWW�J|UD�IRUVNQLQJVHWLVND�EHG|PQLQJDU��RFK�

�� YLVD�I|UGMXSDG�LQVLNW�RP�YHWHQVNDSHQV�P|MOLJKHWHU�RFK�EHJUlQVQLQJDU��GHVV�UROO�L�VDPKlOOHW�RFK�
PlQQLVNRUV�DQVYDU�I|U�KXU�GHQ�DQYlQGV��
�

���� ,QGLYLGXHOO�VWXGLHSODQ�

)|U�YDUMH�GRNWRUDQG�VND�GHW�XSSUlWWDV�HQ�LQGLYLGXHOO�VWXGLHSODQ��'HQ�LQGLYLGXHOOD�VWXGLHSODQHQ�VND�
LQQHKnOOD��

�� IRUVNQLQJVSODQ�I|U�GRNWRUDQGHQV�XWELOGQLQJ�Sn�IRUVNDUQLYn�LQNOXVLYH�HQ�WLGVSODQ��
�� XSSJLIWHU�RP�KXU�KDQGOHGQLQJHQ�lU�RUJDQLVHUDG�
�� SODQ�|YHU�YLOND�NXUVHU�W\S�DY�NXUVHU�GRNWRUDQGHQ�VND�Jn�XQGHU�XWELOGQLQJHQ��
�� EHVNULYQLQJ�DY�|YULJD�YHWHQVNDSOLJD�DNWLYLWHWHU��VnVRP�GHOWDJDQGH�L�VHPLQDULHU�RFK�
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OLWWHUDWXUVWXGLHU�
�� EHVNULYQLQJ�DY�HYHQWXHOOD�|YULJD�nWDJDQGHQ�VRP�GRNWRUDQGHQ�RFK�LQVWLWXWLRQHQ�KDU�XQGHU�

XWELOGQLQJVWLGHQ�
�� ILQDQVLHULQJVSODQ�I|U�GRNWRUDQGHQV�KHOD�XWELOGQLQJ�Sn�IRUVNDUQLYn�
�� RP�VWXGLHILQDQVLHULQJHQ�LQWH�EHVWnU�DY�DQVWlOOQLQJ�E|U�GHW�DY�ILQDQVLHULQJVSODQHQ�IUDPJn�YLONHQ�

VRFLDO�WU\JJKHW�L�KlQGHOVH�DY�H[HPSHOYLV�VMXNGRP�HOOHU�I|UlOGUDOHGLJKHW�VRP�lU�I|UNQLSSDG�PHG�
GHQ�DNWXHOOD�VWXGLHILQDQVLHULQJHQ��

�
'HQ�LQGLYLGXHOOD�VWXGLHSODQHQ�VND�IDVWVWlOODV�HIWHU�VDPUnG�PHG�GRNWRUDQGHQ�RFK�GHQQHV�KDQGOHGDUH��
RFK�VND�I|OMDV�XSS�PLQVW�HQ�JnQJ�YDUMH�nU��'HQ�LQGLYLGXHOOD�VWXGLHSODQHQ�IDVWVWlOOV�RFK�I|OMV�XSS�HQOLJW�
JlOODQGH�GHOHJDWLRQVRUGQLQJ��9LG�GHQ�LQGLYLGXHOOD�VWXGLHSODQHQV�XSSI|OMQLQJ�VND�GHW�IUDPJn�KXU�
IRUVNDUXWELOGQLQJHQV�DNWLYLWHWHU�NQ\WHU�DQ�WLOO�K|JVNROHI|URUGQLQJHQV�H[DPHQVPnO�� �
���� .XUVHU�RFK�XQGHUYLVQLQJ�

'HQ�VDPPDQODJGD�OlQJGHQ�DY�GHQ�NXUVEXQGQD�XQGHUYLVQLQJHQ�VND�XSSJn�WLOO����K|JVNROHSRlQJ��
%HURHQGH�Sn�XWELOGQLQJHQV�LQULNWQLQJ�LQRP�RUJDQLVN�NHPL��DQDO\WLVN��V\QWHWLVN��WHRUHWLVN�HOOHU�DQQDQ��
ILQQV�ROLND�DOWHUQDWLY�I|U�YLOND�NXUVHU�XW|YHU�GH�REOLJDWRULVND�VRP�LQJnU��
�
2EOLJDWRULVND�NXUVHU��
7HDFKLQJ�&KHPLVWU\�DW�WKH�'HSDUWPHQW�RI�2UJDQLF�&KHPLVWU\����(&76��
3KLORVRSK\�RI�6FLHQFH�DQG�(WKLFV�DW�WKH�'HSDUWPHQW�RI�2UJDQLF�&KHPLVWU\����(&76��
:ULWLQJ�6FLHQFH����(&76��
&RPPXQLFDWLQJ�6FLHQFH����(&76��
*HQHUDO�2UJDQLF�&KHPLVWU\�����(&76��
)LUVW�$LGV�&RXUVH����(&76��
�

gYULJD�NXUVHU�YlOMV�L�VDPUnG�PHG�KDQGOHGDUHQ���

'HQ�VWXGHUDQGH�E|U�DNWLYW�GHOWD�L�GH�VHPLQDULHU�VRP�WDU�XSS�DNWXHOOD�IRUVNQLQJVUHVXOWDW�WLOO�GLVNXVVLRQ��
.XUVHU�HOOHU�XQGHUYLVQLQJ�NDQ�JHV�L�VDPDUEHWH�PHG�DQGUD�LQVWLWXWLRQHU��'HQ�VWXGHUDQGH�E|U�WLOOYDUDWD�
GH�WLOOIlOOHQ�VRP�JHV�DWW�EHYLVWD�JlVWI|UHOlVQLQJDU�EnGH�LQRP�GHW�HJQD�lPQHW�RFK�LQRP�DQJUlQVDQGH�
lPQHQ��

���� $YKDQGOLQJ�

6RP�HWW�OHG�L�XWELOGQLQJHQ�VND�GHQ�VWXGHUDQGH�I|UIDWWD�HQ�YHWHQVNDSOLJ�DYKDQGOLQJ��$YKDQGOLQJHQ�VND�
YLVD�GRNWRUDQGHQV�I|UPnJD�DWW�Sn�HWW�YHWHQVNDSOLJW�WLOOIUHGVVWlOODQGH�VlWW�VMlOYVWlQGLJW���LQRP�HOOHU�
XWRP�UDPHQ�I|U�HWW�ODJDUEHWH���O|VD�GHQ�YDOGD�IRUVNQLQJVXSSJLIWHQ��$YKDQGOLQJHQ�E|U�NYDOLWHWVPlVVLJW�
OLJJD�Sn�HQ�VnGDQ�QLYn�DWW�GHQ�NDQ�EHG|PDV�XSSI\OOD�ULPOLJW�VWlOOGD�NUDY�I|U�DWW�DQWDV�WLOO�SXEOLFHULQJ�L�
HQ�YHWHQVNDSOLJ�VNULIWVHULH�DY�JRG�NYDOLWHW��'RNWRUVDYKDQGOLQJHQ�VND�XWIRUPDV�DQWLQJHQ�VRP�HWW�
HQKHWOLJW��VDPPDQKlQJDQGH�YHWHQVNDSOLJW�YHUN��PRQRJUDILDYKDQGOLQJ��HOOHU�VRP�HQ�VDPPDQOlJJQLQJ�
DY�YHWHQVNDSOLJD�XSSVDWVHU�PHG�HQ�VDPPDQIDWWQLQJ�DY�GHVVD��8SSVDWVHUQD�InU�KD�I|UIDWWDWV�JHPHQVDPW�
PHG�DQGUD�SHUVRQHU��'RNWRUDQGHQV�LQVDWVHU�VND�W\GOLJW�NXQQD�XUVNLOMDV�RP�DUEHWHW�XWI|UWV�LQRP�UDPHQ�
I|U�HWW�VDPDUEHWH��

'RNWRUVDYKDQGOLQJHQ�VND�VNULYDV�Sn�HQJHOVND��,QVWLWXWLRQHQ�VYDUDU�I|U�DWW�DYKDQGOLQJHQV�HQJHOVND�
VDPPDQIDWWQLQJ�lU�|YHUVDWW�WLOO�VYHQVND�L�DYKDQGOLQJHQ���

����+DQGOHGQLQJ�
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)|U�YDUMH�GRNWRUDQG�VND�GHW�XWVHV�HQ�KXYXGKDQGOHGDUH�RFK�PLQVW�HQ�ELWUlGDQGH�KDQGOHGDUH��0LQVW�HQ�
DY�GHVVD�VND�YDUD�GRFHQWNRPSHWHQW�RFK�PLQVW�HQ�VND�KD�JHQRPJnWW�KDQGOHGDUXWELOGQLQJ�HOOHU�KD�
EHG|PWV�KD�PRWVYDUDQGH�NRPSHWHQV��%HVOXW�RP�KDQGOHGDUH�IDWWDV�HQOLJW�JlOODQGH�GHOHJDWLRQVRUGQLQJ���

(Q�GRNWRUDQG�VRP�EHJlU�GHW�VND�HIWHU�IUDPVWlOODQ�WLOO�LQVWLWXWLRQVVW\UHOVHQ�In�E\WD�KDQGOHGDUH��'HQ�
LQGLYLGXHOOD�VWXGLHSODQHQ�VND�Gn�RPDUEHWDV��

����.XQVNDSVSURY�RFK�GLVSXWDWLRQ�

)|U�H[DPHQ�HUIRUGUDV�DWW�GHQ�VWXGHUDQGH�InU�EHW\JHW�JRGNlQG�GHOV�Sn�GH�SURY�VRP�LQJnU�L�H[DPHQ��GHOV�
Sn�DYKDQGOLQJHQ��9DUMH�NXUV�DYVOXWDV�L�UHJHO�PHG�VNULIWOLJW�HOOHU�PXQWOLJW�SURY��,�YLVVD�IDOO�NDQ�
NRQWLQXHUOLJ�NXQVNDSVNRQWUROO�VNH�L�VDPEDQG�PHG�XQGHUYLVQLQJ�ODERUDWLRQHU��3URY�EHG|PV�PHG�QnJRW�
DY�EHW\JHQ�XQGHUNlQG�HOOHU�JRGNlQG��

$YKDQGOLQJHQ�VND�I|UVYDUDV�PXQWOLJHQ�YLG�RIIHQWOLJ�GLVSXWDWLRQ��'LVSXWDWLRQHQ�VND�I|OMD�GH�UHJOHU�VRP�
JlOOHU�YLG�GHW�1DWXUYHWHQVNDSOLJD�RPUnGHW��6WRFNKROPV�XQLYHUVLWHW��

���� 7LOOJRGRUlNQDQGHQ�

%HVWlPPHOVHU�U|UDQGH�WLOOJRGRUlNQDQGHQ�nWHUILQQV�L�K|JVNROHI|URUGQLQJHQV�NDSLWHO������������

.XUVHU�VRP�LQJnWW�L�XSSI\OODQGHW�DY�NUDYHQ�I|U�VlUVNLOG�EHK|ULJKHW�NDQ�LQWH�WLOOJRGRUlNQDV�L�
GRNWRUVH[DPHQ��

%HVOXW�RP�WLOOJRGRUlNQDQGH�IDWWDV�HQOLJW�JlOODQGH�GHOHJDWLRQVRUGQLQJ��

�� 8WELOGQLQJ�I|U�OLFHQWLDWH[DPHQ�

2PUnGHVQlPQG�NDQ��RP�VlUVNLOGD�VNlO�I|UHOLJJHU��EHVOXWD�DWW�DQWDJQLQJ�WLOO�IRUVNDUXWELOGQLQJ�NDQ�VNH�
WLOO�GHO�DY�XWELOGQLQJ�Sn�IRUVNDUQLYn�VRP�DYVOXWDV�PHG�OLFHQWLDWH[DPHQ�RPIDWWDQGH�PLQVW�����
K|JVNROHSRlQJ��)|UKnOODQGHW�DWW�VWXGLHILQDQVLHULQJ�EHG|PV�NXQQD�VlNUDV�I|U�WLG�PRWVYDUDQGH�
XSSQnHQGHW�DY�NUDYHQ�I|U�OLFHQWLDWH[DPHQ�PHQ�LQWH�I|U�GRNWRUVH[DPHQ�XWJ|U�L�VLJ�LQWH�HWW�VlUVNLOW�VNlO���

%HVOXW�RP�DQWDJQLQJ�WLOO�IRUVNDUXWELOGQLQJ�PHG�OLFHQWLDWH[DPHQ�VRP�PnO�IDWWDV�HQOLJW�JlOODQGH�
GHOHJDWLRQVRUGQLQJ��

,�GH�IDOO�GHQ�IRUVNDUVWXGHUDQGH�|QVNDU�IRUWVlWWD�WLOO�GRNWRUVH[DPHQ�VND�HQ�I|UQ\DG�YHWHQVNDSOLJ�
SU|YQLQJ�VDPW�HQ�DQDO\V�DY�ILQDQVLHULQJVSODQ�J|UDV�LQQDQ�EHVOXW�RP�DQWDJQLQJ�WLOO�IRUVNDUXWELOGQLQJ�
PHG�GRNWRUVH[DPHQ�VRP�PnO�IDWWDV�HQOLJW�JlOODQGH�GHOHJDWLRQVRUGQLQJ���

���� $OOPlQW�

(Q�XWELOGQLQJ�Sn�IRUVNDUQLYn�RP�PLQVW�����KS��HOOHU�HQ�GHO�RP�PLQVW�����KS�DY�HQ�XWELOGQLQJ�Sn�
IRUVNDUQLYn�VRP�VND�DYVOXWDV�PHG�GRNWRUVH[DPHQ��NDQ�DYVOXWDV�PHG�OLFHQWLDWH[DPHQ���

8WELOGQLQJHQ�EHVWnU�DY�HQ�YHWHQVNDSOLJ�XSSVDWV�RP�PLQVW����K|JVNROHSRlQJ�RFK�HQ�NXUVGHO�RP�
PLQVW����K|JVNROHSRlQJ����

bYHQ�RP�NXUVGHOHQ�I|UHJnU�DUEHWHW�PHG�OLFHQWLDWXSSVDWV�UHNRPPHQGHUDV�GRNWRUDQGHQ�DWW�Sn�HWW�WLGLJW�
VWDGLXP�GLVNXWHUD�lPQH�I|U�XSSVDWVHQ��

0nO�I|U�OLFHQWLDWH[DPHQ�HQOLJW�K|JVNROHI|URUGQLQJHQ�
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.XQVNDS�RFK�I|UVWnHOVH�
)|U�OLFHQWLDWH[DPHQ�VNDOO�GRNWRUDQGHQ�

�� YLVD�NXQVNDS�RFK�I|UVWnHOVH�LQRP�IRUVNQLQJVRPUnGHW��LQEHJULSHW�DNWXHOO�VSHFLDOLVWNXQVNDS�LQRP�
HQ�DYJUlQVDG�GHO�DY�GHWWD�VDPW�I|UGMXSDG�NXQVNDS�L�YHWHQVNDSOLJ�PHWRGLN�L�DOOPlQKHW�RFK�GHW�
VSHFLILND�IRUVNQLQJVRPUnGHWV�PHWRGHU�L�V\QQHUKHW��

�
)lUGLJKHW�RFK�I|UPnJD�
)|U�OLFHQWLDWH[DPHQ�VNDOO�GRNWRUDQGHQ�

�� YLVD�I|UPnJD�DWW�NULWLVNW��VMlOYVWlQGLJW�RFK�NUHDWLYW�RFK�PHG�YHWHQVNDSOLJ�QRJJUDQQKHW�
LGHQWLILHUD�RFK�IRUPXOHUD�IUnJHVWlOOQLQJDU��DWW�SODQHUD�RFK�PHG�DGHNYDWD�PHWRGHU�JHQRPI|UD�HWW�
EHJUlQVDW�IRUVNQLQJVDUEHWH�RFK�DQGUD�NYDOLILFHUDGH�XSSJLIWHU�LQRP�JLYQD�WLGVUDPDU�RFK�
GlULJHQRP�ELGUD�WLOO�NXQVNDSVXWYHFNOLQJHQ�VDPW�DWW�XWYlUGHUD�GHWWD�DUEHWH��

�� YLVD�I|UPnJD�DWW�L�VnYlO�QDWLRQHOOD�VRP�LQWHUQDWLRQHOOD�VDPPDQKDQJ�PXQWOLJW�RFK�VNULIWOLJW�NODUW�
SUHVHQWHUD�RFK�GLVNXWHUD�IRUVNQLQJ�RFK�IRUVNQLQJVUHVXOWDW�L�GLDORJ�PHG�YHWHQVNDSVVDPKlOOHW�RFK�
VDPKlOOHW�L�|YULJW��RFK�

�� YLVD�VnGDQ�IlUGLJKHW�VRP�IRUGUDV�I|U�DWW�VMlOYVWlQGLJW�GHOWD�L�IRUVNQLQJV��RFK�XWYHFNOLQJVDUEHWH�
RFK�I|U�DWW�VMlOYVWlQGLJW�DUEHWD�L�DQQDQ�NYDOLILFHUDG�YHUNVDPKHW��

�
9lUGHULQJVI|UPnJD�RFK�I|UKnOOQLQJVVlWW�
�)|U�OLFHQWLDWH[DPHQ�VNDOO�GRNWRUDQGHQ�

�� YLVD�I|UPnJD�DWW�J|UD�IRUVNQLQJVHWLVND�EHG|PQLQJDU�L�VLQ�HJHQ�IRUVNQLQJ��
�� YLVD�LQVLNW�RP�YHWHQVNDSHQV�P|MOLJKHWHU�RFK�EHJUlQVQLQJDU��GHVV�UROO�L�VDPKlOOHW�RFK�

PlQQLVNRUV�DQVYDU�I|U�KXU�GHQ�DQYlQGV��RFK�
�� YLVD�I|UPnJD�DWW�LGHQWLILHUD�VLWW�EHKRY�DY�\WWHUOLJDUH�NXQVNDS�RFK�DWW�WD�DQVYDU�I|U�VLQ�

NXQVNDSVXWYHFNOLQJ��
�
���� ,QGLYLGXHOO�VWXGLHSODQ�

'HQ�LQGLYLGXHOOD�VWXGLHSODQHQ�VND�IRUPXOHUDV�Sn�VDPPD�VlWW�VRP�I|U�GRNWRUVH[DPHQ��VH������

���� .XUVHU�RFK�XQGHUYLVQLQJ�

'HQ�VDPPDQODJGD�OlQJGHQ�DY�GHQ�NXUVEXQGQD�XQGHUYLVQLQJHQ�VND�XSSJn�WLOO�PLQVW����
K|JVNROHSRlQJ��
�
%HURHQGH�Sn�XWELOGQLQJHQV�lPQHVLQULNWQLQJ�HUEMXGV�IOHUD��YDOEDUD�NXUVHU��9DO�DY�NXUVHU�J|UV�L�VDPUnG�
PHG�KDQGOHGDUHQ��
 
2EOLJDWRULVND�NXUVHU��
7HDFKLQJ�&KHPLVWU\�DW�WKH�'HSDUWPHQW�RI�2UJDQLF�&KHPLVWU\����(&76��
3KLORVRSK\�RI�6FLHQFH�DQG�(WKLFV�DW�WKH�'HSDUWPHQW�RI�2UJDQLF�&KHPLVWU\����(&76��
:ULWLQJ�6FLHQFH����(&76��
&RPPXQLFDWLQJ�6FLHQFH����(&76��
*HQHUDO�2UJDQLF�&KHPLVWU\�����(&76��
)LUVW�$LGV�&RXUVH����(&76��
�
 
gYULJD�NXUVHU�YlOMV�L�VDPUnG�PHG�KDQGOHGDUHQ���
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'HQ�VWXGHUDQGH�E|U�DNWLYW�GHOWD�L�GH�VHPLQDULHU�VRP�WDU�XSS�DNWXHOOD�IRUVNQLQJVUHVXOWDW�WLOO�GLVNXVVLRQ��
.XUVHU�HOOHU�XQGHUYLVQLQJ�NDQ�JHV�L�VDPDUEHWH�PHG�DQGUD�LQVWLWXWLRQHU��'HQ�VWXGHUDQGH�E|U�WLOOYDUDWD�
GH�WLOOIlOOHQ�VRP�JHV�DWW�EHYLVWD�JlVWI|UHOlVQLQJDU�EnGH�LQRP�GHW�HJQD�lPQHW�RFK�LQRP�DQJUlQVDQGH�
lPQHQ��

���� 8SSVDWV�

6RP�HWW�OHG�L�XWELOGQLQJHQ�VND�GHQ�VWXGHUDQGH�I|UIDWWD�HQ�OLFHQWLDWXSSVDWV��.YDOLWHWVPlVVLJW�E|U�
XSSVDWVHQ�OLJJD�Sn�HQ�VnGDQ�QLYn�DWW�GHQ�EHG|PV�XSSI\OOD�ULPOLJW�VWlOOGD�NUDY�I|U�DWW�DQWDV�WLOO�
SXEOLFHULQJ�L�HQ�YHWHQVNDSOLJ�VNULIWVHULH�DY�JRG�NYDOLWHW��

���� +DQGOHGQLQJ�

6H������

���� 3URY�

'HW�I|UVWD�VW\FNHW�L�����lU�WLOOlPSOLJW�lYHQ�I|U�OLFHQWLDWH[DPHQ��([DPLQDWLRQHQ�DY�OLFHQWLDWXSSVDWVHQ�
lJHU�UXP�L�VDPEDQG�PHG�HWW�RIIHQWOLJHQ�XWO\VW�OLFHQWLDWVHPLQDULXP�RFK�VND�I|OMD�GH�UHJOHU�VRP�JlOOHU�
YLG�GHW�1DWXUYHWHQVNDSOLJD�RPUnGHW��6WRFNKROPV�XQLYHUVLWHW��

���� 7LOOJRGRUlNQDQGHQ�

%HVWlPPHOVHU�U|UDQGH�WLOOJRGRUlNQDQGHQ�nWHUILQQV�L�K|JVNROHI|URUGQLQJHQV�NDSLWHO������������

.XUVHU�VRP�LQJnWW�L�XSSI\OODQGHW�DY�NUDYHQ�I|U�VlUVNLOG�EHK|ULJKHW�NDQ�LQWH�WLOOJRGRUlNQDV�L�
OLFHQWLDWH[DPHQ��

%HVOXW�RP�WLOOJRGRUlNQDQGH�IDWWDV�HQOLJW�JlOODQGH�GHOHJDWLRQVRUGQLQJ��

���gYHUJnQJVUHJOHU�

'RNWRUDQGHU�VRP�SnE|UMDW�VLQ�XWELOGQLQJ�Sn�IRUVNDUQLYn�HQOLJW�WLGLJDUH�VWXGLHSODQ�InU�VOXWI|UD�VLQD�
VWXGLHU�HQOLJW�GHQQD�LQRP�XWELOGQLQJHQV�QRPLQHOOD�O|SWLG�SOXV�WYn�nU��bPQHVDQVYDULJ�EHVOXWDU�RP�
|YHUJnQJVEHVWlPPHOVHU�HIWHU�KHPVWlOODQ�IUnQ�HQVNLOG�GRNWRUDQG��

��


