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)|URUG
,�GHQQD�UHVXOWDWUHGRYLVQLQJ�UHGRJ|UV�UHVXOWDWHQ�I|U�GH�ROLND�NXUVSURYHQ�L�J\PQDVLHVNRODQ
YnUWHUPLQHQ�������6\IWHW�lU�DWW�JH�OlUDUH�RFK�VNROOHGDUH�OLNVRP�KXYXGPlQ�I|U�XWELOGQLQJHQ�HQ
VQDEE�RFK�|YHUVLNWOLJ�ELOG�DY�UHVXOWDWHQ��'H�QDWLRQHOOD�NXUVSURY�VRP�JDYV�YnUWHUPLQHQ�����
YDU�L�VYHQVND�%��PDWHPDWLN�$��&�RFK�(��HQJHOVND�$�RFK�%�VDPW�SURY�IUnQ�SURYEDQNHQ�L
IUDQVND�%�NXUV�%�RFK�W\VND�%�NXUV�%�

6DPPDQVWlOOQLQJHQ�E\JJHU�Sn�UHVXOWDW�IUnQ�HWW�ULNVUHSUHVHQWDWLYW�XUYDO�VNRORU��%RUWIDOOHW�lU
RPIDWWDQGH��WLOO�YLVV�GHO�HQ�I|OMG�DY�DWW�GHOWDJDQGH�L�QDWLRQHOOD�NXUVSURY�HM�lU�REOLJDWRULVNW�
5HVXOWDWHQ�PnVWH�GlUI|U�WRONDV�PHG�YLVV�I|UVLNWLJKHW��7URWV�GHW�JHU�PDWHULDOHW�HQ�ELOG�DY�VWDUND
RFK�VYDJD�VLGRU�KRV�VYHQVND�J\PQDVLHHOHYHU�RFK�NDQ�DQYlQGDV�VRP�HWW�MlPI|UHOVHPDWHULDO�I|U
XWYlUGHULQJ�DY�GHQ�HJQD�XQGHUYLVQLQJHQ�

6NROYHUNHW�KDU�VDPODW�LQ�GDWD�RFK�JMRUW�GHQQD�VDPPDQVWlOOQLQJ�WLOOVDPPDQV�PHG�GH�XQLYHUVL�
WHWVLQVWLWXWLRQHU�VRP�NRQVWUXHUDW�GH�QDWLRQHOOD�NXUVSURYHQ��,QVWLWXWLRQHQ�I|U�QRUGLVND�VSUnN�
)806�YLG�8SSVDOD�XQLYHUVLWHW�DQVYDUDU�I|U�NDSLWOHW�RP�VYHQVNSURYHW��(QKHWHQ�I|U�SHGDJR�
JLVND�PlWQLQJDU�YLG�8PHn�XQLYHUVLWHW�DQVYDUDU�I|U�DYVQLWWHW�RP�SURYHQ�L�PDWHPDWLN��$YGHO�
QLQJHQ�I|U�VSUnNSHGDJRJLN�YLG�*|WHERUJV�XQLYHUVLWHW�DQVYDUDU�I|U�NDSLWOHW�RP�UHVXOWDWHQ�Sn
SURYHQ�L�IUlPPDQGH�VSUnN��HQJHOVND��IUDQVND�RFK�W\VND��

5DSSRUWHQ�KDU�VDPPDQVWlOOWV�LQRP�6NROYHUNHWV�DYGHOQLQJ�I|U�XSSI|OMQLQJ�RFK�XWYlUGHULQJ�DY
$QQD�%DUNOXQG�

6WRFNKROP�L�QRYHPEHU�����

6WDIIDQ�/XQGK $QQD�%DUNOXQG
6NROUnG 8QGHUYLVQLQJVUnG
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6DPPDQIDWWQLQJ
,QRP�UDPHQ�I|U�GHW�QDWLRQHOOD�SURYV\VWHPHW�KDU�NXUVSURY�L�VYHQVND��PDWHPDWLN�RFK�HQJHOVND
HUEMXGLWV�J\PQDVLHVNRORUQD�VHGDQ�������9nUWHUPLQHQ������HUEM|GV�NXUVSURY�L�NXUVHUQD
VYHQVND�%��PDWHPDWLN�$��&�RFK�(��HQJHOVND�$�RFK�%�VDPW�L�%�IUDQVND�%�RFK�%�W\VND�%�

5HVXOWDW�IUnQ�NXUVSURYHQ������RFK������VDPODGHV�L�I|UVWD�KDQG�LQ�I|U�DWW�KMlOSD�XQLYHUVLWHWVLQ�
VWLWXWLRQHUQD�L�XWYHFNODQGHW�DY�SURYHQ��)UnQ�RFK�PHG�YnUWHUPLQHQ������lU�V\IWHW�RFNVn�DWW�SUH�
VHQWHUD�HQ�QDWLRQHOO�UHVXOWDWELOG�VRP�EODQG�DQQDW�NRPPXQHU��VNROOHGDUH�RFK�OlUDUH�VNDOO�NXQQD
DQYlQGD�YLG�XWYlUGHULQJ�DY�GHQ�HJQD�YHUNVDPKHWHQ��6NROYHUNHW�DYVHU�RFNVn�DWW�DQYlQGD�UHVXO�
WDWHQ�L�VDPEDQG�PHG�DQGUD�XWYlUGHULQJDU�DY�VNRODQ�

3URYUHVXOWDW�KDU�VDPODWV�LQ�I|U�HWW�XUYDO�DY�����J\PQDVLHVNRORU�RFK����NRPYX[HQKHWHU��%RUW�
IDOOHW�I|U�J\PQDVLHW�YDU�L�VWRUOHNVRUGQLQJHQ�������SURFHQW�RFK�I|U�GHQ�J\PQDVLDOD�YX[HQXW�
ELOGQLQJHQ�������SURFHQW��YLONHW�J|U�DWW�UHVXOWDWHQ�PnVWH�WRONDV�PHG�VWRU�I|UVLNWLJKHW��%RUWIDO�
OHW��VRP�WLOO�VW|UVWD�GHOHQ�EHURU�Sn�DWW�SURYHQ�HM�DQYlQWV��NDQ�KD�HQ�VQHGYULGDQGH�HIIHNW�Sn�UHV�
XOWDWHQ��'HVVD�PnVWH�GlUI|U�VHV�VRP�JURYD�VNDWWQLQJDU�

'HW�YDU�EHW\GOLJW�IOHU�HOHYHU�VRP�DYVOXWDGH�NXUVHU�Sn�YnUHQ������MlPI|UW�PHG�K|VWHQ������
'U\JW��������HOHYHU�L�XUYDOHW�I|U�J\PQDVLHVNRODQ�DYVOXWDGH�NXUVHU�GlU�QDWLRQHOOW�NXUVSURY�JHV
XQGHU�YnUWHUPLQHQ��,QRP�GHQ�J\PQDVLDOD�YX[HQXWELOGQLQJHQ�DYVOXWDGH�GU\JW��������HOHYHU�GH
DNWXHOOD�NXUVHUQD�

'H�IOHVWD�HOHYHU�JMRUGH�SURYHQ

,�XUYDOHW�I|U�J\PQDVLHVNRODQ�GHOWRJ�WRWDOW����SURFHQW�DY�DOOD�HOHYHU�VRP�DYVOXWDGH�NXUVHUQD�L
NXUVSURYHQ��)|U�NRPYX[�YDU�GHOWDJDQGHW����SURFHQW�

,�J\PQDVLHVNRODQ�YDU�SURYGHOWDJDQGHW�VW|UVW�L�HQJHOVND�%�RFK�%�IUDQVND�%�GlU�UXQW����SURFHQW
DY�GH�HOHYHU�L�XUYDOHW�VRP�DYVOXWDGH�NXUVHUQD�JMRUGH�SURYHW��/lJVW�GHOWDJDQGH�KDGH�PDWHPDWLN
&�GlU����SURFHQW�DY�J\PQDVLHHOHYHUQD�JHQRPI|UGH�SURYHW��,QRP�GHQ�J\PQDVLDOD�YX[HQXW�
ELOGQLQJHQ��NRPYX[��YDU�GHOWDJDQGHW�VW|UVW�L�VYHQVND�%�RFK�HQJHOVND�$�����UHVSHNWLYH�����
RFK�OlJVW�L�PDWHPDWLN�(�������

-lPI|UW�PHG�I|UHJnHQGH�WHUPLQ��K|VWWHUPLQHQ�������YDU�SURYGHOWDJDQGHW��L�SURFHQW�UlNQDW�
PLQGUH�YnUWHUPLQHQ�������6NLOOQDGHQ�lU�FD�I\UD�SURFHQWHQKHWHU�I|U�J\PQDVLHVNRODQ�RFK�nWWD
SURFHQWHQKHWHU�LQRP�NRPYX[�

5HVXOWDW

'H�IOHVWD�HOHYHU�VRP�JMRUGH�NXUVSURYHQ�YnUWHUPLQHQ������NODUDGH�VLJ�EUD��6NLOOQDGHUQD�PHOODQ
SURJUDPPHQ�lU�GRFN�VWRUD��*HQHUHOOW�O\FNDGHV�HOHYHUQD�Sn�QDWXUYHWHQVNDSV��RFK�VDPKlOOV�
YHWHQVNDSVSURJUDPPHQ�VDPW�HOHYHUQD�Sn�NRPYX[�ElVW�

5XQW����SURFHQW�DY�HOHYHUQD�Sn�XQJGRPVJ\PQDVLHW�ILFN�PLQVW�JRGNlQW�EHW\J�Sn�GH�ROLND
SURYGHODUQD�L�NXUVSURYHW�I|U�VYHQVND�%��3n�EUHGGQLQJVGHOHQ�ILFN�GRFN�QlVWDQ�DOOD�������PLQVW
EHW\JHW�*RGNlQG��-lPI|UW�PHG�XQJGRPVJ\PQDVLHW�ILFN�NRPYX[�HOHYHUQD�RIWDUH�GH�K|JUH
EHW\JHQ�RFK�PHU�VlOODQ�EHW\JHW�,FNH�JRGNlQG��*HQHUHOOW�lU�UHVXOWDWHW�QnJRW�ElWWUH�lQ�WLGLJDUH
WHUPLQHU��.YLQQRUQD�ILFN�ElWWUH�EHW\J�lQ�PlQQHQ�Sn�VDPWOLJD�GHOSURY�

,�PDWHPDWLN�$�ILFN�HQ�VW|UUH�DQGHO�J\PQDVLHHOHYHU�lQ�WLGLJDUH�EHW\JHW�,FNH�JRGNlQG��(Q
IMlUGHGHO�NODUDGH�HM�JUlQVHQ�I|U�JRGNlQW�EHW\J�Sn�GHQ�WLGVEXQGQD�GHOHQ�YnUHQ�������3n
EUHGGQLQJVGHOHQ�ILFN�HQGDVW����SURFHQW�OlJVW�JRGNlQW�EHW\J�YLONHW�lU�YlVHQWOLJW�IlUUH�lQ



�

WLGLJDUH��'HW�lU�IUDPI|U�DOOW�DQGHOHQ�HOHYHU�PHG�EHW\JHW�9lO�JRGNlQG�VRP�PLQVNDW��)|U
NRPYX[��GlU�DQGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�Sn�GHQ�WLGVEXQGQD�GHOHQ�lU�YlVHQWOLJW
IlUUH�lQ�Sn�XQJGRPVJ\PQDVLHW��lU�UHVXOWDWHW�XQJHIlU�VRP�Sn�WLGLJDUH�NXUVSURY��.YLQQRU�ILFN
QnJRW�RIWDUH�EHW\JHW�,FNH�JRGNlQG�Sn�EUHGGQLQJVGHOHQ��PHQ�L�|YULJW�IDQQV�LQJD�NODUD
N|QVVNLOOQDGHU�L�UHVXOWDWHQ�

.XUVSURYHQ�L�PDWHPDWLN�&�JMRUGHV�IUlPVW�DY�HOHYHU�Sn�QDWXUYHWHQVNDSV��RFK�VDPKlOOVYHWHQ�
VNDSVSURJUDPPHQ�VDPW�NRPYX[��8QJHIlU�HQ�IMlUGHGHO�DY�DOOD�EHW\J�Sn�GHQ�WLGVEXQGQD�GHOHQ
YDU�,FNH�JRGNlQG��$QPlUNQLQJVYlUW�PnQJD�DY�HOHYHUQD�Sn�VDPKlOOVYHWHQVNDSVSURJUDPPHW��
QlUD����SURFHQW���ILFN�EHW\JHW�,FNH�JRGNlQG��'HW�JLFN�ElWWUH�Sn�EUHGGQLQJVGHOHQ�VRP�JMRUGHV
DY�XQJHIlU�HQ�WLRQGHO�DY�GH�HOHYHU�VRP�JMRUGH�GHQ�WLGVEXQGQD�GHOHQ��3n�GHQQD�GHO�ILFN
PlQQHQ�RIWDUH�lQ�NYLQQRUQD�EHW\JHW�,FNH�JRGNlQG�PHQ�RFNVn�EHW\JHW�0\FNHW�YlO�JRGNlQG��3n
EUHGGQLQJVGHOHQ�lU�I|UKnOODQGHW�GHW�RPYlQGD�

,�PDWHPDWLN�(�EOHY�UHVXOWDWHW�Sn�YnUHQV�NXUVSURY�QnJRW�ElWWUH�lQ�GH�EnGD�WLGLJDUH�WHUPLQHUQD�
$QGHOHQ�HOHYHU�PHG�GH�K|JUH�EHW\JHQ�KDU�|NDW�WLOO�GU\JW�HQ�WUHGMHGHO��$QGHOHQ�HOHYHU�Sn�XQJ�
GRPVJ\PQDVLHW�PHG�PLQVW�JRGNlQW�EHW\J�KDU�PLQVNDW�QnJRW�WLOO����SURFHQW��0RWVYDUDQGH�DQ�
GHO�I|U�HOHYHU�Sn�NRPYX[�YDU����SURFHQW��-lPI|UW�PHG�NYLQQRUQD�ILFN�PlQQHQ�RIWDUH�EHW\JHW
,FNH�JRGNlQG�RFK�PHU�VlOODQ�9lO�JRGNlQG�

5HVXOWDWHW�Sn�NXUVSURYHQ�L�HQJHOVND�$�lU�L�DOOW�YlVHQWOLJW�VRP�WLGLJDUH�WHUPLQHU��*\PQDVLHHOH�
YHUQD�O\FNDGHV�ElVW�Sn�GHOSURYHQ�/LVWHQLQJ�DQG�5HDFWLQJ�VDPW�6SHDNLQJ��$QGHOHQ�HOHYHU�PHG
EHW\JHW�*RGNlQG�HOOHU�K|JUH�Sn�XQJGRPVJ\PQDVLHW�YDU����UHVSHNWLYH����SURFHQW�Sn�GHVVD
SURYGHODU�RFK�OlJUH�Sn�UHVWHUDQGH�GHODU��3n�K|UI|UVWnHOVHSURYHW��/LVWHQLQJ�DQG�5HDFWLQJ��ILFN
QlVWDQ�I\UD�DY�IHP�HOHYHU�GHW�K|JVWD�EHW\JHW��9lO�JRGNlQG��Sn�SURYGHOHQ��(OHYHU�L�GHQ
J\PQDVLDOD�YX[HQXWELOGQLQJHQ�KDGH�HQ�QnJRW�OlJUH�DQGHO�LFNH�JRGNlQGD�EHW\J�RFK�RFNVn
QnJRW�IlUUH�K|JD�EHW\J��5HVXOWDWHQ�PHOODQ�NYLQQRU�RFK�PlQ�VNLOMHU�VLJ�nW�Gn�PlQQHQ�RIWDUH
ILFN�EHW\JHW�,FNH�JRGNlQG�PHGDQ�NYLQQRUQD�RIWDUH�ILFN�GH�K|JUH�EHW\JHQ�

$QGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�L�GH�ROLND�GHOSURYHQ�L�NXUVSURYHW�L�HQJHOVND�%�YDU
XQJHIlU����SURFHQW��0HOODQ����RFK����SURFHQW�DY�HOHYHUQD��EHURHQGH�Sn�SURYGHO��ILFN�PLQVW
EHW\JHW�9lO�*RGNlQG��5HVXOWDWHQ�PRWVYDUDU�L�VWRUW�VHWW�XWIDOOHW�Sn�WLGLJDUH�NXUVSURY��%HW\JV�
QLYnQ�I|U�XQJGRPVJ\PQDVLHW�RFK�NRPYX[�YDU�XQJHIlU�GHQVDPPD��7LOO�VNLOOQDG�IUnQ�NXUVSURY�
HW�L�HQJHOVND�$�YDU�GHW�YDQOLJDUH�DWW�NYLQQRUQD�ILFN�EHW\JHW�,FNH�JRGNlQG�Sn�OlV��RFK�K|UI|U�
VWnHOVHGHODUQD��PHGDQ�PlQQHQ�RIWDUH�ILFN�K|JUH�EHW\J�

,�NXUVSURYHW�L�IUDQVND�%�¤�NXUV�%�ILFN�WLR�SURFHQW�DY�J\PQDVLHHOHYHUQD�EHW\JHW�,FNH�JRGNlQG�L
OlVI|UVWnHOVH��GHOSURY�&RPSUpKHQVLRQ�eFULWH��RFK�QlVWDQ����SURFHQW�EHW\JHW�9lO�JRGNlQG��'HW
lU�HWW�VlPUH�UHVXOWDW�MlPI|UW�PHG�YnUHQ�������,�|YULJD�GHOSURY�YDU�DQGHOHQ�EHW\J�VRP�YDU�,FNH
JRGNlQG�UHODWLYW�In��PHOODQ�WUH�RFK�VMX�SURFHQW��.YLQQRUQD�O\FNDGHV�ElWWUH�lQ�PlQQHQ�Sn�NXUV�
SURYHW�L�%�IUDQVND�%�

,�W\VND�%�¤�NXUV�%�YDU�DQGHOHQ�J\PQDVLHHOHYHU�PHG�PLQVW�EHW\JHW�*RGNlQG����SURFHQW�L�GHO�
SURYHQ�6SUHFKHQ�RFK����SURFHQW�L�+|UHQ��,�GHOSURYHQ�/HVHQ�RFK�6FKUHLEHQ�YDU�PRWVYDUDQGH
DQGHO����SURFHQW��$QGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�L�/HVHQ�lU�GXEEHOW�Vn�VWRU�YnUHQ
�����VRP�I|UHJnHQGH�nU��bYHQ�L�GHWWD�NXUVSURY�O\FNDGHV�NYLQQRUQD�ElWWUH�lQ�PlQQHQ�

)|U�VDPWOLJD�NXUVSURY�JlOOHU�DWW�GHW�YDU�UHODWLYW�In�VRP�JHQRPI|UGH�EUHGGQLQJVGHOHQ��$Y
OlUDUHQNlWHUQD�IUDPJnU�DWW�PnQJD�OlUDUH�LQWH�NlQGH�WLOO�DWW�EUHGGQLQJVGHODUQD�VNLFNDWV�XW�WLOO
VNRORUQD�L�E|UMDQ�DY�WHUPLQHQ�I|U�DWW�P|MOLJJ|UD�DWW�JHQRPI|UD�SURYGHOHQ�LQWHJUHUDW�PHG
XQGHUYLVQLQJHQ�Sn�UHVSHNWLYH�NXUV��3URYDQYlQGQLQJHQ�NDQ�EHUlNQDV�|ND�QlU�NXQVNDSHQ
VSULGLWV�RP�DWW�EUHGGQLQJVGHODUQD�NDQ�JHQRPI|UDV�XQGHU�OlQJUH�SHULRGHU�lQ�XQGHU�GH
WLGVEXQGQD�SURYSHULRGHUQD�
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� ,QOHGQLQJ
6NROYHUNHW�ILFN������UHJHULQJHQV�XSSGUDJ�DWW�XWYHFNOD�HWW�QDWLRQHOOW�SURYV\VWHP��,QRP�UDPHQ
I|U�GHWWD�KDU�NXUVSURY�L�VYHQVND��PDWHPDWLN�RFK�HQJHOVND�HUEMXGLWV�VNRORUQD��6HGDQ
YnUWHUPLQHQ������HUEMXGV�RFNVn�PDWHULDO�IUnQ�SURYEDQN�L�IUDQVND�RFK�W\VND��6\IWHW�PHG
NXUVSURYHQ�lU�DWW�JH�OlUDUH�VW|G�YLG�EHW\JVVlWWQLQJ�DY�HOHYHUQD�L�VOXWHW�DY�NXUVHQ�RFK
GlULJHQRP�YHUND�I|U�DWW�EHG|PQLQJVJUXQGHUQD�VNDOO�EOL�Vn�HQKHWOLJD�VRP�P|MOLJW�|YHU�ODQGHW�

'HQQD�VDPPDQVWlOOQLQJ�VRP�UHGRYLVDU�UHVXOWDWHQ�IUnQ�GH�QDWLRQHOOD�NXUVSURYHQ�YnUWHUPLQHQ
�����lU�GHQ�WUHGMH�L�VLWW�VODJ��'HQ�I|UVWD�NRP�XW�L�GHFHPEHU������RFK�E\JJHU�Sn�SURYUHVXOWDWHQ
IUnQ�YnUWHUPLQHQ�������*\PQDVLHVNRODQV�NXUVSURY�YnUWHUPLQHQ�������/LEHU�'LVWULEXWLRQ
EHVW�QU����������RFK�GHQ�DQGUD�VRP�EHKDQGODGH�UHVXOWDWHW�Sn�NXUVSURYHQ�K|VWWHUPLQHQ�����
NRP�L�DSULO�������*\PQDVLHVNRODQV�NXUVSURY�K|VWWHUPLQHQ�������/LEHU�GLVWULEXWLRQ�EHVW�QU�
���������$OOD�UDSSRUWHU�ILQQV�WLOOJlQJOLJD�Sn�6NROYHUNHWV�KHPVLGD�KWWS���ZZZ�VNROYHUNHW�VH
�XQGHU�PHQ\YDOHW�1DWLRQHOOD�SURY���5HVXOWDW��

1HGDQ�IUDPJnU�KXU�LQVDPOLQJHQ�JLFN�WLOO��KXU�PnQJD�HOHYHU�L�XUYDOHW�VRP�GHOWRJ�L�SURYHQ�VDPW
YLOND�EULVWHU�VRP�ILQQV�L�GDWDPDWHULDOHW��,�HIWHUI|OMDQGH�NDSLWHO�ILQQV�UHVXOWDWVDPPDQVWlOOQLQJDU
IUnQ�GH�ROLND�NXUVSURYHQ�

+XU�NDQ�UHVXOWDWHQ�DQYlQGDV"

6DPPDQVWlOOQLQJHQ�VNDOO�NXQQD�DQYlQGDV�VRP�HWW�UHVXOWDWPnWW�L�HQ�DOOPlQ�XWYlUGHULQJ�DY
VNRODQ�JHQWHPRW�GH�PnO�VRP�XSSVWlOOWV�I|U�YHUNVDPKHWHQ��$YVLNWHQ�lU�RFNVn�DWW�JH�XQGHUODJ
I|U�MlPI|UHOVHU�PHOODQ�OlUDUHV�HJQD�UHVXOWDW�RFK�UHVXOWDWHW�I|U�HWW�ULNVUHSUHVHQWDWLYW�XUYDO��8Q�
GHUODJHW�NRPPHU�I|UKRSSQLQJVYLV�DWW�JH�DQOHGQLQJ�WLOO�UHIOHNWLRQ�RP�GHQ�XQGHUYLVQLQJ�VRP
EHGULYV�L�GH�ROLND�NXUVHUQD��VnYlO�YLG�GHQ�HQVNLOGD�VNRODQ�VRP�L�ODQGHW�VRP�KHOKHW�

%RUWIDOOHW�lU�L�VWRUOHNVRUGQLQJHQ�������SURFHQW�I|U�J\PQDVLHW�RFK�������SURFHQW�I|U�GHQ�J\P�
QDVLDOD�YX[HQXWELOGQLQJHQ��NRPYX[��VH�VLG����RFK������YLONHW�J|U�DWW�UHVXOWDWHQ�PnVWH�WRONDV
PHG�I|UVLNWLJKHW��8SSJLIWHU�RP�W�H[��DQGHOHQ�HOHYHU�PHG�HWW�YLVVW�EHW\J�NDQ�QDWXUOLJWYLV�SnYHU�
NDV�RP�IUnQYDUDQGH�HOHYHU�KDU�VSHFLHOOW�JRGD�HOOHU�VSHFLHOOW�GnOLJD�NXQVNDSHU�MlPI|UW�PHG�GH
HOHYHU�VRP�GHOWDJLW�L�SURYHW��(Q�DQDO\V�VRP�JMRUWV�DY�ERUWIDOOHW�YLG�GH�QDWLRQHOOD�NXUVSURYHQ�L
PDWHPDWLN�RFK�VYHQVND�YnUWHUPLQHQ������YLVDGH�DWW�DQGHOHQ�PHG�,FNH�JRGNlQG�VRP�SUHOLPL�
QlUW�NXUVEHW\J�YDU�EHW\GOLJW�K|JUH�EODQG�GH�IUnQYDUDQGH�HOHYHUQD��'H�EHW\JVDQGHODU�VRP�UH�
GRYLVDV�L�GHQQD�VDPPDQVWlOOQLQJ�VNDOO�GlUI|U�VHV�VRP�JURYD�VNDWWQLQJDU��GlU�DQGHOHQ�HOHYHU
PHG�EHW\JHW�,FNH�JRGNlQG�WUROLJHQ�lU�QnJRW�OlJUH�lQ�L�YHUNOLJKHWHQ��6NLOOQDGHU�L�UHVXOWDW�PHO�
ODQ�ROLND�SURJUDP�HOOHU�PHOODQ�NYLQQRU�RFK�PlQ�SnYHUNDV�I|UPRGOLJHQ�LQWH�L�OLND�K|J�XW�
VWUlFNQLQJ�DY�ERUWIDOOHW��-lPI|UHOVHU�DY�HOHYHUQDV�VWDUND�RFK�VYDJD�VLGRU�Sn�ROLND�SURYGHODU
�HOOHU�XSSJLIWHU��LQRP�HWW�SURY�WRUGH�LQWH�KHOOHU�SnYHUNDV�DY�ERUWIDOOHW�

0DWHULDOHW�VRP�VDPODWV�LQ�NRPPHU�DWW�DQYlQGDV�L�ROLND�XWYlUGHULQJDU�DY�VYHQVN�VNROD�PHQ�lU
RFNVn�HWW�YLNWLJW�XQGHUODJ�I|U�XQLYHUVLWHWVLQVWLWXWLRQHUQDV�DUEHWH�PHG�SURYHQV�XWYHFNOLQJ�RFK
I|U�IRUVNQLQJ�

,QVDPOLQJVPHWRGHQ

,QVDPOLQJHQ�DY�UHVXOWDWHQ�Sn�NXUVSURYHQ�J|UV�VHGDQ�YnUHQ������VRP�HQ�XUYDOVLQVDPOLQJ�VRP
RPIDWWDU�HQ�VMlWWHGHO�DY�DOOD�J\PQDVLHVNRORU�RFK�NRPYX[�HQKHWHU�

(WW�VOXPSPlVVLJW�XUYDO�RP�����J\PQDVLHVNRORU�PHG�PLQVW�HWW�QDWLRQHOOW�SURJUDP�RFK���
NRPYX[�HQKHWHU�PHG�J\PQDVLDO�YX[HQXWELOGQLQJ�GURJV�IUnQ�VNROUHJLVWUHW��5HNWRUQ�YLG�VNRO�
RUQD�ILFN�HQ�EODQNHWW�GlU�DOOD�XQGHUYLVQLQJVJUXSSHU�VRP�DYVOXWDGH�NXUVHU�PHG�QDWLRQHOOD�NXUV�
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SURY��VYHQVND�%��PDWHPDWLN�$��&�RFK�(��HQJHOVND�$�RFK�%��%�IUDQVND�%�RFK�%�W\VND�%��XQGHU
SHULRGHQ�DSULO���MXQL������VNXOOH�UHGRYLVDV��)|U�YDUMH�XQGHUYLVQLQJVJUXSS�VNXOOH�UHNWRU�DQJH
RP�JUXSSHQ�DYVnJV�GHOWD�L�NXUVSURYHW�HOOHU�LQWH��6DPWOLJD�UHNWRUHU�VNLFNDGH�LQ�GH�HIWHUIUnJDGH
XSSJLIWHUQD��6HGDQ�UDSSRUWHUDGHV�UHVXOWDWHQ�LQ�I|U�DOOD�XQGHUYLVQLQJVJUXSSHU�VRP�GHOWRJ�L�SUR�
YHQ�Sn�VlUVNLOGD�UHVXOWDWEODQNHWWHU��,�GH�IDOO�UHVXOWDW�LQWH�NRP�LQ�ILFN�UHNWRUQ�HQ�HOOHU�IOHUD�Sn�
PLQQHOVHU�SHU�EUHY�HOOHU�WHOHIRQ�

,QVDPOLQJHQ�YnUWHUPLQHQ������KDU�VNHWW�PHG�L�VWRUW�VHWW�VDPPD�UXWLQHU�VRP�GH�WYn�I|UHJnHQGH
WHUPLQHUQD��6\QSXQNWHU�IUnQ�OlUDUH�RFK�UHNWRUHU�KDU�OHWW�WLOO�HQ�GHO�MXVWHULQJDU�VRP�I|UKRSS�
QLQJVYLV�KDU�XQGHUOlWWDW�LQUDSSRUWHULQJHQ��,�XUYDOHW�I|U�J\PQDVLHVNRODQ�lU�DQWDOHW�XQGHUYLV�
QLQJVJUXSSHU�VRP�EHU|UV�EHW\GOLJW�IOHU�GHQQD�JnQJ�MlPI|UW�PHG�K|VWWHUPLQHQ������HIWHUVRP
GHW�lU�YlVHQWOLJW�IOHU�JUXSSHU�VRP�DYVOXWDU�NXUVHU�Sn�YnUHQ�lQ�Sn�K|VWHQ��XQJHIlU�������MlPI|UW
PHG�NQDSSW�������,�NRPYX[�XUYDOHW�I|U�YnUWHUPLQHQ������YDU�GHW�GXEEHOW�Vn�PnQJD�XQGHUYLV�
QLQJVJUXSSHU�VRP�DYVOXWDU�GH�DNWXHOOD�NXUVHUQD�lQ�YDG�VRP�YDU�IDOOHW�I|U�K|VWWHUPLQHQ������
����MlPI|UW�PHG�����JUXSSHU�

,�YLONHQ�XWVWUlFNQLQJ�DQYlQGV�NXUVSURYHQ"

'HW�SODQHUDGH�GHOWDJDQGHW�L�GH�ROLND�NXUVSURYHQ�YDU�EODQG�GHP�VRP�DYVOXWDGH�NXUVHUQD�XQGHU
SHULRGHQ�DSULO���MXQL������XQJHIlU����SURFHQW�I|U�HOHYHUQD�L�J\PQDVLHVNRODQ�RFK����SURFHQW
I|U�HOHYHUQD�L�GHQ�J\PQDVLDOD�YX[HQXWELOGQLQJHQ��'HVVD�DQGHODU�YDU�QnJRW�K|JUH�lQ�PRWVYD�
UDQGH�DQGHODU�I|UHJnHQGH�WHUPLQ��8UYDOVVNRORUQD�OlPQDU�XSSJLIW�RP�YLOND�JUXSSHU�VRP�SODQH�
UDV�GHOWD�L�NXUVSURYHQ�XQJHIlU�HQ�PnQDG�LQQDQ�I|UVWD�SURYSHULRGHQ�VWDUWDU��(IWHU�GHQQD�WLG�
SXQNW�VNHU�LEODQG�RPSODQHULQJDU�LQRP�VNRORUQD�YLONHW�LQQHElU�DWW�DOOD�GH�XUVSUXQJOLJW�DQPlOGD
XQGHUYLVQLQJVJUXSSHUQD�VHGDQ�LQWH�JHQRPI|U�SURYHQ��,�GH�IDOO�HQ�lQGULQJ�VNHU�VNDOO�UHNWRU
DQPlOD�GHWWD�

7DEHOO���RFK���YLVDU�KXU�VWRU�DQGHO�DY�HOHYHUQD�VRP�HQOLJW�UHNWRUHUQD�I|U�VNRORUQD�L�XUYDOHW
VNXOOH�GHOWD�L�NXUVSURYHQ�HIWHU�GHW�DWW�KlQV\Q�WDJLWV�WLOO�HY��lQGULQJDU�L�EHVOXW�RP�SURYDQYlQG�
QLQJ�XQGHU�SURYSHULRGHQV�JnQJ�

7DEHOO��� $QWDO�HOHYHU��L�XUYDOHW�VRP�DYVOXWDGH�NXUVHQ�XQGHU�SHULRGHQ�DSULO���MXQL������RFK�DQGHO�VRP�XSSJLYLWV
GHOWD�L�NXUVSURYHQ�YnUWHUPLQHQ�������SHU�NXUV�

*\PQDVLHVNRODQ *\PQDVLDO�YX[HQXWELOGQLQJ
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��2P�VDPPD�HOHY�GHOWDU�L�WYn�DY�NXUVHUQD��W�H[��VYHQVND�%�RFK�PDWHPDWLN�$��UlNQDV�GHW�VRP�WYn�HOHYHU�

�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�

���SURFHQW�DY�GH�HOHYHU�LQRP�J\PQDVLHVNRODQ�VRP�DYVOXWDU�NXUVHUQD�XQGHU�VHQDUH�GHOHQ�DY
YnUWHUPLQHQ�GHOWRJ�L�NXUVSURYHQ��0RWVYDUDQGH�DQGHO�I|U�GHQ�J\PQDVLDOD�YX[HQXWELOGQLQJHQ
YDU����SURFHQW��)|UHJnHQGH�WHUPLQ�YDU�DQGHOHQ�L�J\PQDVLHW����RFK�L�NRPYX[����SURFHQW��YLO�
NHW�LQQHElU�DWW�SURYDQYlQGQLQJHQ�KDU�PLQVNDW�QnJRW�
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7DEHOO���YLVDU�DWW�VWXGHUDQGH�Sn�OLYVPHGHOV���PHGLH���KDQGHOV��RFK�DGPLQLVWUDWLRQV��RFK�HVWH�
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NXUVSURYHQ�L�VW|UUH�XWVWUlFNQLQJ�lQ�HOHYHU�Sn�DQGUD�SURJUDP��(OHYHU�Sn�QDWXUEUXNVSURJUDPPHW
GHOWRJ�L�OlJVW�JUDG�L�SURYHQ�
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�
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3URJUDP )|UNRUWQLQJ $QWDO�HOHYHU $QGHO�VRP�J|U�SURY
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%RUWIDOO�RFK�UHVXOWDWHQV�UHSUHVHQWDWLYLWHW

'HW�WRWDOD�ERUWIDOOHW�I|U�J\PQDVLHW�L�YnUWHUPLQHQV�LQVDPOLQJ�lU�I|UKnOODQGHYLV�VWRUW��0HG�HWW�Vn
VWRUW�ERUWIDOO�PnVWH�UHVXOWDWHQ�WRONDV�PHG�VWRU�I|UVLNWLJKHW��2P�HOHYHUQD�L�ERUWIDOOHW�KDU�DQGUD
HJHQVNDSHU�lQ�HOHYHUQD�L�VYDUVSRSXODWLRQHQ��W�H[��RP�DQGHOHQ�LFNH�JRGNlQGD�L�HWW�lPQH�lU
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YULGDQGH�HIIHNW�Sn�UHVXOWDWHQ��5HVXOWDWHQ�lU�Gn�LQWH�UHSUHVHQWDWLYD�I|U�DOOD�HOHYHU�L�ODQGHW��%RUW�
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�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�
2EVHUYHUD�DWW�GHW�WRWDOD�ERUWIDOOHW�L�SURFHQW�LQWH�lU�OLND�PHG�VXPPDQ�DY�DQYlQGQLQJV���LQVNLFNQLQJV��RFK
HOHYERUWIDOO�L�SURFHQW�HIWHUVRP�GH�EDVHUDV�Sn�ROLND�DQWDO�HOHYHU�

0HG�DQYlQGQLQJVERUWIDOO�PHQDV�XQGHUYLVQLQJVJUXSSHU�VRP�LQWH�GHOWRJ�L�SURYHQ�WURWV�DWW�GH
DYVOXWDGH�DNWXHOO�NXUV�L�DSULO���MXQL������RFK�GlUPHG�WLOOK|U�SRSXODWLRQHQ��(IWHUVRP�SURYHQ�lU
IULYLOOLJD�lU�GHWWD�HJHQWOLJHQ�LQWH�HWW�ERUWIDOO��PHQ�QlU�GHW�JlOOHU�UHVXOWDWHQV�UHSUHVHQWDWLYLWHW�lU
GHVVD�XQGHUYLVQLQJVJUXSSHU�DWW�EHWUDNWD�VRP�HWW�VnGDQW��2P�GHW�lU�Vn�DWW�I|UKnOODQGHYLV�OnJ�
SUHVWHUDQGH�XQGHUYLVQLQJVJUXSSHU�LQWH�GHOWRJ�L�SURYHQ�L�VDPPD�RPIDWWQLQJ�VRP�DQGUD�JUXS�
SHU��EOLU�UHVXOWDWHQ�ElWWUH�lQ�RP�KHOD�SRSXODWLRQHQ�GHOWDJLW��'HW�NDQ�RFNVn�YDUD�Vn�DWW�SURYHQ
DQVnJV�YDUD�I|U�OlWWD�I|U�P\FNHW�GXNWLJD�HOHYHU�RFK�GlUI|U�LQWH�JHQRPI|UGHV��,�VnGDQD�IDOO�EOLU
UHVXOWDWHQ�VlPUH�lQ�RP�DOOD�GHOWDJLW�

$QYlQGQLQJVERUWIDOOHW�I|U�NXUVSURYHQ�Sn�J\PQDVLHW�YDU�GU\JW����SURFHQW�YnUWHUPLQHQ�������,
PDWHPDWLN�&�YDU�DQYlQGQLQJVERUWIDOOHW�VW|UVW�������RFK�PLQVW�L�HQJHOVND�%�RFK�%�IUDQVND�%
����UHVSHNWLYH�������3n�NRPYX[�YDU�DQYlQGQLQJVERUWIDOOHW�L�JHQRPVQLWW����SURFHQW��3URYHQ�L
PDWHPDWLN�&�RFK�(�DQYlQGHV�HQGDVW�DY�KlOIWHQ�DY�GH�NRPYX[�HOHYHU�VRP�DYVOXWDGH�NXUVHUQD�L
VOXWHW�DY�YnUWHUPLQHQ�������-lPI|UW�PHG�I|UHJnHQGH�WHUPLQ�KDU�DQYlQGQLQJVERUWIDOOHW�|NDW
PHG�I\UD�SURFHQWHQKHWHU�I|U�J\PQDVLHVNRODQ�RFK�nWWD�SURFHQWHQKHWHU�I|U�NRPYX[��'HW�I|UH�
IDOOHU�DOOWVn�YDUD�Vn�DWW�SURYDQYlQGQLQJHQ�lU�VW|UUH�Sn�K|VWHQ�Gn�YlVHQWOLJW�IlUUH�HOHYHU�DYVOXWDU
NXUVHUQD�lQ�Sn�YnUHQ�

,QVNLFNQLQJVERUWIDOOHW�EHVWnU�DY�XQGHUYLVQLQJVJUXSSHU�VRP�WLOOK|U�XUYDOHW�RFK�VRP�DQJLYLW�DWW
GH�VNXOOH�GHOWD�L�SURYHW�PHQ�YDUV�UHVXOWDW�LQWH�UDSSRUWHUDGHV�LQ��2P�RUVDNHQ�WLOO�GHWWD�ERUWIDOO
YDU�WLGVEULVW�HOOHU�JO|PVND�RFK�LQWH�EHURGGH�Sn�HOHYHUQDV�UHVXOWDW�Sn�SURYHW�EHK|YHU�GHWWD�ERUW�
IDOO�LQWH�KD�QnJRQ�VQHGYULGDQGH�HIIHNW�Sn�UHVXOWDWHQ��,QVNLFNQLQJVERUWIDOOHW�I|U�VDPWOLJD�NXUV�
SURY�YDU�L�JHQRPVQLWW����SURFHQW�I|U�J\PQDVLHW�RFK����SURFHQW�I|U�NRPYX[��-lPI|UW�PHG
I|UHJnHQGH�WHUPLQ�KDU�LQVNLFNQLQJVERUWIDOOHW�I|U�NRPYX[�QlVWDQ�KDOYHUDWV�

(OHYERUWIDOOHW�EHVWnU�DY�HQVWDND�HOHYHU�VRP�LQWH�YDU�QlUYDUDQGH�YLG�SURYWLOOIlOOHQD��(IWHUVRP�
VRP�WLGLJDUH�QlPQWV��HQ�DQDO\V�YLVDW�DWW�OnJSUHVWHUDQGH�HOHYHU�KDU�HQ�VW|UUH�EHQlJHQKHW�DWW�YDUD
IUnQYDUDQGH�YLG�SURYWLOOIlOOHW��KDU�HOHYERUWIDOOHW�WUROLJWYLV�HQ�VQHGYULGDQGH�HIIHNW�Sn�UHVXOWDWHQ
VRP�OHGHU�WLOO�I|U�K|JD�VNDWWQLQJDU��I|U�VPn�DQGHODU�LFNH�JRGNlQGD�GHOSURYVEHW\J�RFK�I|U�VWRUD
DQGHODU�YlO�JRGNlQGD�RFK�P\FNHW�YlO�JRGNlQGD�EHW\J���(OHYERUWIDOOHW�YDU�L�JHQRPVQLWW�VMX�nWWD
SURFHQW��)|U�SURYHQ�L�PDWHPDWLN�YDU�ERUWIDOOHW�GRFN�|YHU�WLR�SURFHQW��PHG�XQGDQWDJ�DY�PDWH�
PDWLN�(�L�J\PQDVLHVNRODQ��

'HW�WRWDOD�ERUWIDOOHW�lU�LQWH�OLND�PHG�VXPPDQ�DY�GH�WUH�HQVNLOGD�ERUWIDOOHQ��'HW�EHURU�Sn�DWW�GH
ROLND�ERUWIDOOHQ�EHUlNQDV�Sn�ROLND�GHOSRSXODWLRQHU��$QYlQGQLQJVERUWIDOOHW�EHUlNQDV�Sn�GH�XQ�
GHUYLVQLQJVJUXSSHU�VRP�DYVOXWDU�NXUVHUQD�PHGDQ�LQVNLFNQLQJVERUWIDOOHW�EHUlNQDV�Sn�GH�JUXS�
SHU�VRP�GHOWRJ�L�SURYHW�RFK�GlU�UHVXOWDW�VNXOOH�KD�VNLFNDWV�LQ��(OHYERUWIDOOHW�EHUlNQDV�Sn�GH
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JUXSSHU�YDUV�UHVXOWDW�VNLFNDWV�LQ��$Y�GHW�WRWDOD�ERUWIDOOHW�I|U�J\PQDVLHVNRODQ�XWJMRUGH�DQYlQG�
QLQJVERUWIDOOHW�NQDSSW����SURFHQW��LQVNLFNQLQJVERUWIDOOHW�NQDSSW����SURFHQW�RFK�HOHYERUWIDOOHW
GU\JW�WLR�SURFHQW��'HQ�VW|UVWD�GHOHQ�DY�ERUWIDOOHW�EHURU�DOOWVn�Sn�DWW�SURY�LQWH�KDU�JHQRPI|UWV�
,QRP�NRPYX[�EHVWRG�GHW�WRWDOD�ERUWIDOOHW�WLOO�GU\JW����SURFHQW�DY�DQYlQGQLQJVERUWIDOO��NQDSSW
���SURFHQW�LQVNLFNQLQJVERUWIDOO�RFK�WLR�SURFHQW�DY�HOHYERUWIDOO�

1\�EHUlNQLQJVPHWRG�I|U�ERUWIDOO

'H�ERUWIDOO�VRP�SUHVHQWHUDV�L�GHQQD�UDSSRUW�lU�EHUlNQDGH�Sn�HWW�GHOYLV�DQQRUOXQGD�VlWW�lQ�I|UH�
JnHQGH�WHUPLQHUV�UDSSRUWHU��YnUWHUPLQHQ�RFK�K|VWWHUPLQHQ��������'HW�UHGRYLVDGH�DQYlQG�
QLQJVERUWIDOOHW�lU�EDVHUDW�Sn�GH�XSSJLIWHU�XUYDOVVNRORUQD�OlPQDW�L�GHQ�VlUVNLOGD�I|UIUnJDQ�RP
SURYDQYlQGQLQJHQ�LQI|U�SURYSHULRGHQ��L�PDUV�������VDPW�GH�lQGULQJDU�L�SURYDQYlQGQLQJ�VRP
VNRORUQD�VHQDUH�LQUDSSRUWHUDW��7LGLJDUH�EHUlNQDGHV�DQYlQGQLQJVERUWIDOOHW�HQEDUW�Sn�GH�XSS�
JLIWHU�VRP�OlPQDGHV�L�I|UIUnJDQ�WLOO�UHNWRU�RP�GHOWDJDQGH�L�NXUVSURYHQ��REHURHQGH�DY�RP�XSS�
JLIWHUQD�VHGDQ�lQGUDWV�DY�VNRORUQD��9LGDUH�KDU�YL�L�GHQQD�UDSSRUW�WDJLW�KlQV\Q�WLOO�GH�I|UlQG�
ULQJDU�L�JUXSSVWRUOHN�VRP�VNHWW�PHOODQ�GHW�DWW�I|UIUnJDQ�EHVYDUDWV�RFK�UHVXOWDWHQ�UDSSRUWHUDWV��,
GH�IDOO�MlPI|UHOVHU�L�ERUWIDOOVQLYn�L�GHQQD�UDSSRUW�J|UV�PHOODQ�WHUPLQHU�KDU�EnGD�WHUPLQHUQDV
ERUWIDOO�EHUlNQDWV�HQOLJW�GHW�Q\D�VlWWHW�

'HW�lQGUDGH�EHUlNQLQJVVlWWHW�LQQHElU�DWW�GHW�UHGRYLVDGH�DQYlQGQLQJVERUWIDOOHW�L�SULQFLS�EOLU
GXEEHOW�Vn�VWRUW�MlPI|UW�PHG�YDG�VRP�YDULW�IDOOHW�RP�GHQ�WLGLJDUH�EHUlNQLQJVPHWRGHQ�DQYlQWV
�LQRP�J\PQDVLHW�IUnQ����WLOO����SURFHQW��LQRP�NRPYX[�IUnQ����WLOO����SURFHQW���6WRUOHNHQ�Sn
LQVNLFNQLQJVERUWIDOOHW�I|U�J\PQDVLHVNRODQ�SnYHUNDV�LQWH�Vn�P\FNHW�DY�YLONHW�EHUlNQLQJVVlWW
VRP�DQYlQGV��,QRP�NRPYX[�lU�GRFN�VNLOOQDGHQ�VW|UUH�PHOODQ�EHUlNQLQJVPHWRGHUQD�����SUR�
FHQW�MlPI|UW�PHG����SURFHQW�EHUlNQDW�PHG�GHW�WLGLJDUH�EHUlNQLQJVVlWWHW��'HW�EHURU�Sn�DWW�GHW�lU
EHW\GOLJW�YDQOLJDUH�DWW�HOHYHU�LQRP�GHQ�J\PQDVLDOD�YX[HQXWELOGQLQJHQ�DYEU\WHU�XWELOGQLQJHQ
HOOHU�E\WHU�NXUV�XQGHU�O|SDQGH�WHUPLQ��'HW�WRWDOD�ERUWIDOOHW�EOLU�QnJRW�PLQGUH�PHG�GHW�Q\D�EH�
UlNQLQJVVlWWHW��MlPI|UW�PHG�GHQ�WLGLJDUH�DQYlQGD�PHWRGHQ��)|U�J\PQDVLHVNRODQV�GHO�lU�VNLOO�
QDGHQ�HWW�SDU�SURFHQWHQKHWHU�RFK�I|U�NRPYX[�IHP�SURFHQWHQKHWHU�

5HVXOWDWHQV�UHSUHVHQWDWLYLWHW

'HW�WRWDOD�ERUWIDOOHW�I|U�J\PQDVLHVNRODQ�lU�K|JUH�YnUWHUPLQHQ������lQ�I|UHJnHQGH�WHUPLQ����
SURFHQW�MlPI|UW�PHG����SURFHQW��'HW�EHURU�Sn�DWW�DQYlQGQLQJHQ�DY�GH�QDWLRQHOOD�NXUVSURYHQ
PLQVNDW�PHG�I\UD�SURFHQWHQKHWHU��VDPWLGLJW�VRP�LQVNLFNQLQJVERUWIDOOHW�lU�RI|UlQGUDW�RFK
HOHYERUWIDOOHW�|NDW�MlPI|UW�PHG�WHUPLQHQ�LQQDQ��,QRP�NRPYX[�KDU�RFNVn�DQYlQGQLQJVERUWIDO�
OHW�|NDW�OLNVRP�HOHYERUWIDOOHW��6DPWLGLJW�KDU�GRFN�LQVNLFNQLQJVERUWIDOOHW�PLQVNDW�YLONHW�J|U�DWW
GHW�WRWDOD�ERUWIDOOHW�lU�QnJRW�PLQGUH�YnUHQ������lQ�K|VWHQ�������)|U�NRPYX[�lU�GHW�WRWDOD�ERUW�
IDOOHW�K|JUH�lQ�I|U�J\PQDVLHVNRODQ��'HW�EHURU�IUDPI|U�DOOW�Sn�GHW�K|JUH�DQYlQGQLQJVERUWIDOOHW�
6NDWWQLQJDUQD�I|U�NRPYX[�lU�I|OMDNWOLJHQ�lQQX�PHU�RVlNUD�lQ�GH�I|U�J\PQDVLHW�

(IWHUVRP�UHVXOWDWHQ�EDVHUDV�Sn�HWW�XUYDO�DY�VNRORU�RFK�LQWH�Sn�UHVXOWDW�IUnQ�DOOD�HOHYHU�ILQQV�GHW
GHVVXWRP�HQ�VWDWLVWLVN�RVlNHUKHW�L�UHVXOWDWHQ��)|U�JUXSSHU�SURJUDP�Sn�PHOODQ�����RFK������
HOHYHU�OLJJHU�GHQ�VWDWLVWLVND�IHOPDUJLQDOHQ�I|U�HWW�YLVVW�EHW\J�Sn�PHOODQ�����RFK�����SURFHQW���MX
PLQGUH�JUXSS�GHVWR�VW|UUH�RVlNHUKHW�

9L�NDQ�NRQVWDWHUD�DWW�HOHYERUWIDOOHW�KDU�HQ�VQHGYULGDQGH�HIIHNW��PHQ�HIWHUVRP�HOHYERUWIDOOHW�lU
UHODWLYW�OLWHW�E|U�GHWWD�HQGDVW�KD�HQ�PDUJLQHOO�LQYHUNDQ�Sn�UHVXOWDWHQ��)|U�GH�WYn�DQGUD�ERUW�
IDOOVW\SHUQD�lU�GHW�VYnUDUH�DWW�DYJ|UD�RP�GH�KDU�HQ�VQHGYULGDQGH�HIIHNW�HOOHU�LQWH��'HW�lU�GRFN
ULPOLJW�DWW�DQWD�DWW�ERUWIDOOHW�LQWH�lU�VOXPSPlVVLJW�I|UGHODW�RFK�HIWHUVRP�GHW�WRWDOD�ERUWIDOOHW�lU
Vn�SDVV�VWRUW�NDQ�lYHQ�VPn�VNLOOQDGHU�L�ERUWIDOOHWV�HJHQVNDSHU�KD�HQ�VWRU�LQYHUNDQ�Sn�UHVXOWDWHQ�
9L�KDU�VHWW�DWW�DQYlQGQLQJHQ�DY�SURYHQ�KDU�PLQVNDW�QnJRW�GH�VHQDVWH�WHUPLQHUQD��0|MOLJKHWHQ
DWW�VNDWWD�UHVXOWDWHW�Sn�QDWLRQHOO�QLYn��GYV��DWW�VNDWWD�KXU�GHW�KDGH�JnWW�RP�VDPWOLJD�HOHYHU�VRP
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DYVOXWDW�GH�DNWXHOOD�NXUVHUQD�JHQRPI|UW�SURYHW��VNXOOH�QDWXUOLJWYLV�|ND�RP�IOHU�DQYlQGH�NXUV�
SURYHQ��6DPWLGLJW�KDU�LQVNLFNQLQJVERUWIDOOHW�PLQVNDW�YLONHW�I|UElWWUDU�NYDOLWHWHQ�Sn�GDWD�

(Q�NRUULJHUDG�WRWDO�I|U�DOOD�HOHYHU�EOLU�PHU�UlWWYLVDQGH

(IWHUVRP�VNRORUQD�OlJJHU�XSS�VLQD�NXUVHU�Sn�ROLND�VlWW�NDQ�VDPPDQVlWWQLQJHQ�DY�HOHYHU�YDG
JlOOHU�SURJUDPWLOOK|ULJKHW�P�P��VNLOMD�VLJ�nW�PHOODQ�K|VW��RFK�YnUWHUPLQHU��2P�GHW�W�H[��WLOO
VW|UVWD�GHOHQ�lU�HOHYHU�Sn�GHW�QDWXUYHWHQVNDSOLJD�SURJUDPPHW�VRP�GHOWDU��VlJHU�GHW�LQWH
P\FNHW�RP�UHVXOWDWHQ�I|U�DOOD�HOHYHU�

)|U�DWW�NXQQD�JH�HQ�PHU�UlWWYLVDQGH�ELOG�DY�KXU�GHW�JLFN�I|U�DOOD�HOHYHU�L�GH�NlUQlPQHVNXUVHU
VRP�DOOD�HOHYHU�Sn�QDWLRQHOOD�RFK�VSHFLDOXWIRUPDGH�SURJUDP�OlVHU��PDWHPDWLN�$��HQJHOVND�$
RFK�VYHQVND�%���YLNWDV�UHVXOWDWHQ�I|U�GHVVD�NXUVHU�HIWHU�KXU�PnQJD�HOHYHU�VRP�JnU�Sn�SUR�
JUDPPHQ�WRWDOW�L�6YHULJH��0DQ�NDQ�VlJD�DWW�GHQ�§YlJGD�WRWDOHQ§�lU�HQ�VNDWWQLQJ�DY�KXU�DOOD
J\PQDVLHHOHYHU�L�6YHULJH�NODUDGH�VLJ�Sn�SURYHW��'HQ�§RYlJGD�WRWDOHQ§�lU�UHVXOWDWHW�I|U�DOOD
HOHYHU�L�XUYDOHW�VRP�JHQRPI|UGH�SURYHW�

/lUDUHQNlWHUQD

7LOO�VDPWOLJD�NXUVSURY�K|UGH�HQ�OlUDUHQNlW��VSHFLILN�I|U�YDUMH�SURY��,�GHQ�NXQGH�OlUDUQD�XW�
WU\FND�VLQ�XSSIDWWQLQJ�RP�SURYHW�PHG�DYVHHQGH�Sn�VYnULJKHWVJUDG��RPIDWWQLQJ��WLGVSHULRG�
|YHUHQVVWlPPHOVH�PHG�NXUVSODQ�P�P��)|U�PDWHPDWLNNXUVHUQD�XSSPDQDGHV�HQGDVW�OlUDUQD�Sn
GH�XWYDOGD�VNRORUQD�DWW�VlQGD�LQ�HQNlWHQ��$WW�EHVYDUD�RFK�VlQGD�LQ�HQNlWHQ�YDU�IULYLOOLJW��'HWWD
LQQHElU�DWW�VYDUHQ�LQWH�NDQ�DQWDV�YDUD�UHSUHVHQWDWLYD�I|U�OlUDUNnUHQ�L�VWRUW��'HW�lU�HPHOOHUWLG
lQGn�DY�LQWUHVVH�DWW�VH�YLOND�V\QSXQNWHU�VRP�NRPPLW�IUDP�

,�VDPWOLJD�NXUVHUV�OlUDUHQNlWHU�IDQQV�HWW�DQWDO�IUnJHVWlOOQLQJDU�VRP�lU�LGHQWLVND��6YDUVI|UGHO�
QLQJDUQD�IUnQ�GHP�UHGRYLVDV�L�WDEHOOHU�L�VOXWHW�DY�UHVSHNWLYH�DYVQLWW��1LR�DY�WLR�OlUDUH�DQVnJ�DWW
NXUVSURYHQ�L�P\FNHW�VWRU�HOOHU�JDQVND�VWRU�XWVWUlFNQLQJ�VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ�I|U
GHW�SURY�GH�JHQRPI|UW�PHG�VLQD�HOHYHU��$Y�VDPWOLJD�OlUDUH�PHQDGH�YDU�WUHGMH�DWW�SURYHQ�Sn�
YHUNDU�GHUDV�WRONQLQJ�DY�NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU��'HQQD�XSSIDWWQLQJ�GHODGHV�GRFN
HQGDVW�DY�KlOIWHQ�DY�OlUDUQD�L�PDWHPDWLN�$�RFK�&�

.XUVSURYHQV�SnYHUNDQ�Sn�GH�DUEHWVIRUPHU�OlUDUHQ�DQYlQGHU�L�XQGHUYLVQLQJHQ�lU�UHODWLYW�OnJ����
SURFHQW�DY�DOOD�OlUDUH�DQJDY�DWW�GHUDV�SnYHUNDQ�YDU�JDQVND�OLWHQ�RFK�HOYD�SURFHQW�DWW�GHQ�YDU
P\FNHW�OLWHQ��6YHQVNOlUDUQD�DQVnJ�GRFN�DWW�NXUVSURYHW�SnYHUNDGH�GHUDV�DUEHWVIRUPHU�L�HQ�K|JUH
JUDG�����SURFHQW�VYDUDGH�JDQVND�VWRU�HOOHU�P\FNHW�VWRU�SnYHUNDQ���$Y�PDWHPDWLNOlUDUQD�YDU
GHW�HQGDVW����SURFHQW�VRP�W\FNWH�DWW�SURYHQ�SnYHUNDGH�GHUDV�VlWW�DWW�DUEHWD�

/LNVRP�I|UHJnHQGH�WHUPLQ�W\FNWH�UXQW����SURFHQW�DY�VYHQVN��RFK�HQJHOVNOlUDUQD�DWW�SURYHQV
SnYHUNDQ�Sn�GHW�LQQHKnOO�VRP�WDV�XSS�L�XQGHUYLVQLQJHQ��L�EHW\GHOVHQ�GHOPnO��GHOIlUGLJKHWHU
HWF���YDU�JDQVND�VWRU�HOOHU�P\FNHW�VWRU��0RWVYDUDQGH�DQGHO�I|U�PDWHPDWLNOlUDUQD�YDU����SUR�
FHQW��HQ�OLWHQ�PLQVNQLQJ�MlPI|UW�PHG�K|VWHQ������

(WW�V\IWH�PHG�GH�QDWLRQHOOD�NXUVSURYHQ�lU�DWW�GH�VNDOO�JH�OlUDUQD�HWW�VW|G�YLG�EHW\JVVlWWQLQJHQ
DY�HQVNLOGD�HOHYHU�����SURFHQW�DY�DOOD�OlUDUH�VRP�EHVYDUDW�GHQQD�IUnJD�DQJDY�DWW�SURYHWV�Sn�
YHUNDQ�YLG�EHW\JVVlWWQLQJHQ�DY�HQVNLOGD�HOHYHU�YDU�P\FNHW�VWRU�HOOHU�JDQVND�VWRU��)UDPI|U�DOOW
YDU�GHWWD�IDOOHW�I|U�OlUDUQD�L�NXUVHQ�PDWHPDWLN�(�VDPW�HQJHOVND�%��DY�YLOND����UHVSHNWLYH���
SURFHQW�W\FNWH�GHWWD��$Y�VYHQVNOlUDUQD�DQVnJ����SURFHQW�DWW�NXUVSURYHW�L�VWRU�XWVWUlFNQLQJ�Sn�
YHUNDGH�VOXWEHW\JHQ��'HQQD�ELOG�|YHUHQVVWlPPHU�PHG�I|UHJnHQGH�WHUPLQV�XWIDOO�Gn�GHW�NRQ�
VWDWHUDGHV�DWW�OlUDUQD�L�GH�NRUWDUH��PHU�I|UGMXSDQGH�NXUVHUQD��HM�$�NXUVHU��WUROLJHQ�KDU�VlPUH
P|MOLJKHWHU�DWW�In�IUDP�DQGUD�EHG|PQLQJVJUXQGHU�lQ�GH�QDWLRQHOOD�NXUVSURYHQ�
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� .XUVSURYHW�L�VYHQVND�%
,QVWLWXWLRQHQ�I|U�QRUGLVND�VSUnN���)806
8336$/$�81,9(56,7(7

'HW�QDWLRQHOOD�NXUVSURYHW�L�VYHQVND��NXUV�%��LQQHKnOOHU�HQ�EUHGGQLQJVGHO�PHG�HQ�PXQWOLJ�SUH�
VHQWDWLRQ�DY�HWW�IULWW�YDOW�lPQH�LQRP�SURYHWV�WHPD�VDPW�HQ�WLGVEXQGHQ�GHO��'HQ�WLGVEXQGQD
GHOHQ�lU�HWW�WYnGHODW�VNULIWOLJW�SURY��L�$�GHOHQ�VNULYHU�HOHYHUQD�HQ�NRUWDUH�WH[W�RFK�L�%�GHOHQ
YlOMHU�HOHYHUQD�HQ�DY�WLR�VNULYXSSJLIWHU�

,�GHQQD�VDPPDQVWlOOQLQJ�JHV�I|UVW�LQIRUPDWLRQ�RP�SURYDQYlQGQLQJHQ��GYV��KXU�PnQJD�HOHYHU
VRP�JMRUW�SURYHW�RFK�QlU�SURYHW�JHQRPI|UWV��'lUHIWHU�UHGRYLVDV�UHVXOWDWHW��EHW\JVXWIDOOHW��Sn
SURYHWV�EUHGGQLQJVGHO�VDPW�PRWVYDUDQGH�XSSJLIWHU�I|U�GH�VNULIWOLJD�SURYGHODUQD�$�RFK�%��(I�
WHUVRP�HOHYHUQD�KDU�NXQQDW�YlOMD�PHOODQ�IOHUD�ROLND�GHOXSSJLIWHU�L�%�GHOHQ�UHGRYLVDV�RFNVn
YDOHW�DY�%�XSSJLIW��(Q�|YHUVLNW�YLVDU�KXU�SURYHWV�ROLND�GHODU�NRPELQHUDWV��QlU�OlUDUH�LQWH�JH�
QRPI|UW�VDPWOLJD�SURYGHODU��6OXWOLJHQ�UHGRYLVDV�UHVXOWDWHW�DY�OlUDUHQNlWHQ�

(OHYHU�RFK�JHQRPI|UDQGH

'H�UHVXOWDW�VRP�KlU�SUHVHQWHUDV�E\JJHU�Sn�XSSJLIWHU�IUnQ��������HOHYHU�����SURFHQW�NYLQQRU
RFK����SURFHQW�PlQ��$Y�DOOD�HOHYHU�IXOOJMRUGH�������HOHYHU�SURYHWV�$�GHO�������RFK�������%�
GHOHQ��������,�EUHGGQLQJVGHOHQ�KDU�HQGDVW�NQDSSW�KlOIWHQ��������HOHYHU��GHOWDJLW��'HW�YDU�GXE�
EHOW�Vn�PnQJD�VRP�JHQRPI|UGH�YnUWHUPLQHQV�SURY�8WYHFNOLQJ�MlPI|UW�PHG�SURYHW�0\WHU�K|VW�
HQ�������)|U�XSSJLIWHU�RP�LQVDPOLQJVI|UIDUDQGH�RFK�ERUWIDOO�VH�LQOHGDQGH�NDSLWHO�

3URYSHULRGHQ�KDU�GLVNXWHUDWV�HQ�KHO�GHO�RFK�JDQVND�PnQJD�OlUDUH�KDU�HIWHUIUnJDW�HQ�HQGD
VNULYGDJ��JHPHQVDP�I|U�DOOD��$Y�IOHUD�VNlO�KDU�GHQ�I|UVWD�VNULYGDJHQ�L�SHULRGHQ�UHNRPPHQGH�
UDWV��LQWH�PLQVW�I|U�GH�VNRORU�VRP�KDU�KDIW�SUREOHP�PHG�L�I|UYlJ�NlQGD�XSSJLIWHU��,�V\IWH�DWW�WD
UHGD�Sn�KXU�VNRORUQD�XWQ\WWMDU�GHQ�P|MOLJKHW�WLOO�IOH[LELOLWHW�VRP�SURYSHULRGHQ�LQQHElU��KDU�HQ
XQGHUV|NQLQJ�JMRUWV�DY�KXU�JHQRPI|UDQGHW�DY�SURYHWV�VNULIWOLJD�GHO�I|UGHODWV�|YHU�SURYSHULR�
GHQ��ILJXU�����)|U�NQDSSW�QLR�SURFHQW�DY�HOHYHUQD�VDNQDV�XSSJLIW�RP�SURYGDWXP�
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3URYGDJ��

)LJXU��� )|UGHOQLQJ�DY�YHFND�I|U�JHQRPI|UDQGH�DY�WLGVEXQGHQ�GHO�L�NXUVSURYHW�L�VYHQVND�%�YW�����$QGHOHQ
HOHYHU�VRP�VNULYLW�SURY�HQ�YLVV�YHFND�DY�GH�HOHYHU�I|U�YLOND�XSSJLIW�RP�VNULYGDJ�ILQQV��Q� ������
HOHYHU��

$Y�GH�HOHYHU�I|U�YLOND�XSSJLIW�RP�VNULYGDJ�ILQQV�JHQRPI|UGH����SURFHQW�SURYHW�Sn�I|UVWD
GDJHQ�L�SURYSHULRGHQ��GYV��GHQ���DSULO��<WWHUOLJDUH�VH[�SURFHQW�VNUHY�SURYHW�L�VOXWHW�DY�YHFND
����(QOLJW�UDSSRUWHULQJHQ�JHQRPI|UGH�FD������HOHYHU��������SURYHW�XWDQI|U�SURYSHULRGHQ��$Y
ILJXU���IUDPJnU�DWW�HWW�VWRUW�DQWDO�VNRORU�KDU�I|UODJW�VNULYGDJHQ�WLOO�QnJRQ�DQQDQ�lQ�SURYSHULR�
GHQV�I|UVWD�GDJ��6OXWVDWVHQ�PnVWH�EOL�DWW�VNRORUQD�WDU�FKDQVHQ��RFK�VHU�GHW�VRP�HQ�FKDQV��DWW
OlJJD�VNULYGDJHQ�GlU�GHW�SDVVDU�L�GHQ�ORNDOD�SODQHULQJHQ��%nGH�XSSJLIW�$�RFK�%�VNXOOH�O|VDV
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XQGHU�GHQ�JHPHQVDPPD�VNULYGDJHQ�YW�����,�NRPPDQGH�SURY�NRPPHU�EDUD�XSSJLIW�%�DWW�O|VDV
XQGHU�VNULYGDJHQ�

5HVXOWDW�Sn�EUHGGQLQJVGHOHQ

,�WDEHOO���YLVDV�EHW\JVI|UGHOQLQJHQ�Sn�EUHGGQLQJVGHOHQ�L�SURYHW��XSSGHODW�Sn�ROLND�SURJUDP�

7DEHOO��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�VYHQVND�%�YW�����EUHGGQLQJVGHOHQ��PXQWOLJ�XSSJLIW���SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU

%DUQ��RFK�IULWLG � �� �� � ���
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 ��
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1DWXUEUXN 
 
 
 
 ��
1DWXUYHWHQVNDS � �� �� �� ���
2PYnUGQDG � �� �� � ���
6DPKlOOVYHWHQVNDS � �� �� �� �����

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� � �� �� �� �����
7RWDOW�QDWLRQHOOD�SURJUDP��YlJW� � �� �� �� �����
gYULJD�J\PQDVLHSURJUDP � �� �� �� ���

.RPYX[ � �� �� �� �����


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
$QP��'H�������HOHYHU�I|U�YLOND�XSSJLIW�RP�SURYEHW\J�VDNQDV�UHGRYLVDV�HM��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW�
XSSJLIW�KDU�HM�OlPQDWV�

$Y�WDEHOO���IUDPJnU�DWW�I|UKnOODQGHYLV�In�HOHYHU�KDU�InWW�EHW\JHW�,FNH�JRGNlQG�Sn�SURYHWV
PXQWOLJD�GHO��PHGDQ�DQGHOHQ�P\FNHW�YlO�JRGNlQGD�HOHYHU�lU�UHODWLYW�K|J�

2P�PDQ�MlPI|U�SURJUDPPHQ�VHU�PDQ�DWW�DQGHOHQ�HOHYHU�PHG�GHW�K|JVWD�EHW\JHW��0\FNHW�YlO
JRGNlQG��lU�VW|UVW�Sn�QDWXUYHWHQVNDSV���VDPKlOOVYHWHQVNDSV��RFK�KDQWYHUNVSURJUDPPHQ�VDPW
Sn�NRPYX[��*DQVND�PnQJD�HOHYHU�PHG�EHW\JHW�0\FNHW�YlO�JRGNlQG�Sn�GHW�PXQWOLJD�SURYHW
UDSSRUWHUDV�RFNVn�I|U�PHGLHSURJUDPPHW�RFK�HVWHWLVND�SURJUDPPHW��$QGHOHQ�HOHYHU�VRP�InWW
GHW�OlJVWD�EHW\JHW��,FNH�JRGNlQG��Sn�SURYHWV�PXQWOLJD�GHO�lU�VW|UVW�Sn�RPYnUGQDGVSURJUDPPHW�
KRWHOO��RFK�UHVWDXUDQJSURJUDPPHW�VDPW�KDQGHOV��RFK�DGPLQLVWUDWLRQVSURJUDPPHW�

.YLQQRUQDV�EHW\J�lU�JHQHUHOOW�K|JUH�lQ�PlQQHQV��VnYlO�Sn�SURYHWV�PXQWOLJD�GHO�VRP�Sn�GH
VNULIWOLJD�GHODUQD��$Y�ILJXU���IUDPJnU�EHW\JVVNLOOQDGHUQD�PHOODQ�N|QHQ�Sn�GHW�PXQWOLJD�SUR�
YHW��8QGHUV|NQLQJDU�KDU�YLVDW�DWW�NYLQQRU�L�RIIHQWOLJD�VDPPDQKDQJ�InU�HWW�PLQGUH�WDOXWU\PPH
lQ�PlQ��'lUI|U�lU�GHW�DQPlUNQLQJVYlUW�DWW�NYLQQOLJD�HOHYHU�O\FNDV�ElWWUH�PHG�SURYHWV�PXQW�
OLJD�GHO�lQ�GH�PDQOLJD�HOHYHUQD�
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)LJXU�� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�VYHQVND�%�YW�����EUHGGQLQJVGHOHQ��PXQWOLJ�XSSJLIW���SHU�N|Q�
$QP��������HOHYHU�KDU�HM�EHW\JVVDWWV��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

5HVXOWDW�Sn�$�GHOHQ

,�WDEHOO���YLVDV�EHW\JVI|UGHOQLQJHQ�Sn�GHOXSSJLIW�$�L�SURYHW��XSSGHODW�Sn�GH�ROLND�SURJUDP�
PHQ�

7DEHOO�� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�VYHQVND�%�YW�����XSSJLIW�$��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU

%DUQ��RFK�IULWLG �� �� �� � ���
%\JJ �� �� �� � ���
(O �� �� �� � ���
(QHUJL 
 
 
 
 ��
(VWHWLVND �� �� �� � ���
)RUGRQ �� �� � � ���
+DQGHOV��RFK�DGP� �� �� �� � ���
+RWHOO��RFK�UHVW� �� �� �� � ���
+DQWYHUN �� �� �� � ���
,QGXVWUL �� �� � � ���
/LYVPHGHO 
 
 
 
 ��
0HGLH � �� �� � ���
1DWXUYHWHQVNDS � �� �� � �����
2PYnUGQDG �� �� �� � ���
6DPKlOOVYHWHQVNDS � �� �� � �����

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� �� �� �� � �����
7RWDOW�QDWLRQHOOD�SURJUDP��YlJW� �� �� �� � �����
gYULJD�J\PQDVLHSURJUDP �� �� �� � ���

.RPYX[ � �� �� � �����


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
$QP����$�GHOHQV�K|JVWD�EHW\J�YDU�9lO�JRGNlQG�HQOLJW�DQYLVQLQJDUQD�
$QP����'H�������HOHYHU�I|U�YLOND�XSSJLIW�RP�SURYEHW\J�VDNQDV�UHGRYLVDV�HM��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW�
XSSJLIW�KDU�HM�OlPQDWV�

7DEHOO���YLVDU�DWW�HQ�I|UKnOODQGHYLV�VWRU�DQGHO�HOHYHU�KDU�InWW�EHW\JHW�,FNH�JRGNlQG�Sn�$�GHOHQ�
PHGDQ�UHODWLYW�In�HOHYHU�KDU�InWW�XSSJLIWHQV�K|JVWD�EHW\J�9lO�JRGNlQG��7URWV�DWW�XSSJLIWHQ�LQWH
VNXOOH�JH�K|JUH�EHW\J�lQ�9lO�JRGNlQG�KDU�WRWDOW�����HOHYHU�L�XUYDOHW�InWW�EHW\JHW�0\FNHW�YlO
JRGNlQG�Sn�GHWWD�GHOSURY��6W|UVW�DQGHO�HOHYHU�PHG�EHW\JHW�9lO�JRGNlQG�IDQQV�Sn�QDWXUYHWHQ�
VNDSV��RFK�VDPKlOOVYHWHQVNDSVSURJUDPPHQ�RFK�Sn�NRPYX[��(Q�P\FNHW�VWRU�DQGHO�HOHYHU�Sn
LQGXVWUL��RFK�IRUGRQVSURJUDPPHQ�ILFN�EHW\JHW�,FNH�JRGNlQG��bYHQ�Sn�IOHUD�DQGUD�SURJUDP
PHG�\UNHVlPQHQ�KDU�PnQJD�HOHYHU�InWW�EHW\JHW�,FNH�JRGNlQG�Sn�$�GHOHQ�



��

6NLOOQDGHQ�L�EHW\J�Sn�$�GHOHQ�PHOODQ�NYLQQRU�RFK�PlQ�IUDPJnU�DY�ILJXU����/LNVRP�Sn�|YULJD
SURYGHODU�KDU�NYLQQRUQD�O\FNDWV�ElWWUH�lQ�PlQQHQ�Sn�GHO�$�
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)LJXU��� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�VYHQVND�%�YW�����XSSJLIW�$��SHU�N|Q�
$QP��)|U����HOHYHU�VDNQDV�XSSJLIW�RP�N|Q��������HOHYHU�KDU�HM�EHW\JVVDWWV��(OHYHUQD�KDU�HM�JMRUW
SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

5HVXOWDW�Sn�%�GHOHQ

,�WDEHOO���YLVDV�EHW\JVI|UGHOQLQJHQ�I|U�GHOXSSJLIW�%�I|U�HOHYHU�Sn�GH�ROLND�SURJUDPPHQ�

7DEHOO�� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�VYHQVND�%�YW�����XSSJLIW�%��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU

%DUQ��RFK�IULWLG �� �� �� � ���
%\JJ �� �� �� � ���
(O �� �� �� � ���
(QHUJL 
 
 
 
 ��
(VWHWLVND � �� �� �� ���
)RUGRQ �� �� � � ���
+DQGHOV��RFK�DGP� �� �� �� � ���
+RWHOO��RFK�UHVW� �� �� �� � ���
+DQWYHUN � �� �� � ���
,QGXVWUL �� �� �� � ���
/LYVPHGHO 
 
 
 
 ��
0HGLH � �� �� �� ���
1DWXUEUXN 
 
 
 
 ��
1DWXUYHWHQVNDS � �� �� �� �����
2PYnUGQDG �� �� �� � ���
6DPKlOOVYHWHQVNDS � �� �� �� �����

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� � �� �� � �����
7RWDOW�QDWLRQHOOD�SURJUDP��YlJW� � �� �� � �����
gYULJD�J\PQDVLHSURJUDP � �� �� � ���

.RPYX[ � �� �� �� �����


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
$QP����'H�����HOHYHU�I|U�YLOND�XSSJLIW�RP�SURYEHW\J�VDNQDV�UHGRYLVDV�HM��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW�
XSSJLIW�KDU�HM�OlPQDWV�

6RP�IUDPJnU�DY�WDEHOO���lU�DQGHOHQ�HOHYHU�PHG�EHW\JHW�0\FNHW�YlO�JRGNlQG�Sn�GHO�%�VW|UVW�Sn
QDWXUYHWHQVNDSV���VDPKlOOVYHWHQVNDSV��RFK�PHGLHSURJUDPPHQ�VDPW�Sn�HVWHWLVND�SURJUDPPHW
RFK�Sn�NRPYX[��6W|UVW�DQGHO�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�nWHUILQQV�Sn�IRUGRQV���LQGXVWUL��
RPYnUGQDGV��RFK�HOSURJUDPPHQ�
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'HQ�N|QVPlVVLJD�YDULDWLRQHQ�L�UHVXOWDWHW�Sn�XSSJLIW�%�YLVDV�L�ILJXU����bYHQ�L�GHQQD�SURYGHO
YDU�NYLQQRUQDV�UHVXOWDW�ElWWUH�lQ�PlQQHQV�
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)LJXU��� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�VYHQVND�%�YW�����XSSJLIW�%��SHU�N|Q�
$QP��)|U����HOHYHU�VDNQDV�XSSJLIW�RP�N|Q������HOHYHU�KDU�HM�EHW\JVVDWWV��(OHYHUQD�KDU�HM�JMRUW
SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

-lPI|UHOVH�PHOODQ�SURYHWV�ROLND�GHODU�RFK�PHOODQ�NRPYX[�RFK
XQJGRPVJ\PQDVLHW

%ODQG�HOHYHUQD�Sn�XQJGRPVJ\PQDVLHW�YDU�EHW\JHQ�Sn�GHQ�PXQWOLJD�EUHGGQLQJVGHOHQ�QnJRW
K|JUH�lQ�EHW\JHQ�Sn�SURYHWV�VNULIWOLJD�GHODU��6DPPDQODJW����SURFHQW�DY�J\PQDVLHHOHYHUQD
ILFN�QnJRW�DY�GH�WYn�K|JVWD�EHW\JHQ�Sn�EUHGGQLQJVGHOHQ��PHGDQ�PRWVYDUDQGH�VLIIUD�Sn�%�GHOHQ
lU����SURFHQW�RFK�Sn�$�GHOHQ����SURFHQW��'HVVD�HOHYHU�YHUNDU�DOOWVn�NODUD�GHQ�PXQWOLJD�SURY�
GHOHQ�ElWWUH�lQ�GHQ�VNULIWOLJD��$Y�GH�VNULIWOLJD�SURYGHODUQD�KDU�%�XSSJLIWHQ�JHWW�K|JUH�EHW\J�lQ
XSSJLIW�$��$�GHOHQ�W\FNV�YDUD�QnJRW�VYnUDUH�lQ�%�GHOHQ�

3URYEHW\JHQ�Sn�NRPYX[�OLJJHU�JHQHUHOOW�K|JUH�lQ�Sn�XQJGRPVJ\PQDVLHW��6DPPDQODJW���
SURFHQW�DY�NRPYX[�HOHYHUQD�KDU�InWW�QnJRW�DY�EHW\JHQ�9lO�JRGNlQG�HOOHU�0\FNHW�YlO�JRGNlQG
Sn�GHQ�PXQWOLJD�GHOHQ��3n�SURYHWV�%�GHO�KDU����SURFHQW�InWW�QnJRW�DY�GH�K|JVWD�EHW\JHQ�PHGDQ
DQGHOHQ�HOHYHU�VRP�InWW�EHW\JHW�9lO�JRGNlQG�Sn�$�GHOHQ�lU����SURFHQW��6NLOOQDGHQ�L�EHW\JV�
QLYn�Sn�SURYHWV�PXQWOLJD�GHO�RFK�VNULIWOLJD�%�GHO�lU�LQWH�OLND�VWRU�Sn�NRPYX[�VRP�Sn�XQJ�
GRPVJ\PQDVLHW��6NLOOQDGHQ�PHOODQ�EHW\JHQ�Sn�GHO�$�RFK�GHQ�PXQWOLJD�GHOHQ�lU�GRFN�VWRU�lYHQ
Sn�NRPYX[�

-lPI|UHOVH�PHG�UHVXOWDWHW�Sn�SURYHW�K|VWWHUPLQHQ�����

-lPI|UW�PHG�SURYHW�KW����lU�I|UGHOQLQJHQ�L�SULQFLS�OLNDGDQ�YDG�DYVHU�EHW\JHQ�Sn�SURYHWV�ROLND
GHODU��bYHQ�Sn�K|VWWHUPLQHQV�SURY�IDQQV�IOHU�K|JD�EHW\J�Sn�SURYHWV�PXQWOLJD�GHO�lQ�Sn�GH
VNULIWOLJD��$Y�GH�VNULIWOLJD�XSSJLIWHUQD�YDU�EHW\JHQ�Sn�$�GHOHQ�OlJUH�lQ�Sn�%�GHOHQ�RFNVn�Sn
K|VWSURYHW�

9LG�K|VWWHUPLQHQV�SURY�YDU�VNLOOQDGHQ�PHOODQ�EHW\JHQ�Sn�NRPYX[�RFK�XQJGRPVJ\PQDVLHW
PLQGUH�lQ�YLG�YnUWHUPLQHQV�SURY�YDG�JlOOHU�SURYHWV�VNULIWOLJD�GHODU��3n�GHQ�PXQWOLJD�GHOHQ
ILFN�HOHYHUQD�Sn�XQJGRPVJ\PQDVLHW�K|JUH�EHW\J�lQ�NRPYX[�HOHYHUQD��'HW�E|U�GRFN�SnSHNDV
DWW�ERUWIDOOHW�YLG�K|VWWHUPLQHQV�UHVXOWDWLQVDPOLQJ�YDU�VWRUW��YLONHW�NDQ�KD�KDIW�HQ�VQHGYULGDQGH
HIIHNW�Sn�UHVXOWDWHW�



��

9DO�DY�%�XSSJLIW

7DEHOO�� (OHYHUV�YDO�DY�GHOXSSJLIW�L�%�GHOHQ��NXUVSURY�L�VYHQVND�%�YW�����Q ������HOHYHU�

'HOXSSJLIW
$QWDO
HOHYHU

$QGHO�
�

%���/lVYlUW���VHYlUW���DUWLNHO�I|U�VNROWLGQLQJ� ����� ��

%���0XVLN�L�I|UlQGULQJ��DUWLNHO�I|U�GDJVWLGQLQJ� ����� ��

%���7HNQLN�RFK�VDPKlOOH�L�GLNW��DQDO\VHUDQGH�WH[W� ��� �
%���6DPKlOOVXWYHFNOLQJ�¤�SROLWLVN��HNRQRPLVN�HOOHU�VRFLDO��DUWLNHO�PHG

MlPI|UDQGH�DQDO\V� ��� �

%���6WRSSD�EDUQDUEHWHW��PDQXV�WLOO�DUJXPHQWHUDQGH�WDO� ����� ��
%���%DUQDUEHWH�¤�HQ�NRPSOLFHUDG�IUnJD��XWUHGDQGH�DUWLNHO�PHG�NULWLVN

WH[WJUDQVNQLQJ� ��� �

%���8WYHFNOLQJHQ�LQRP�PLWW�\UNHVRPUnGH��PDQXV�WLOO�LQIRUPHUDQGH�WDO� ��� �

%���0RW�YX[HQOLYHW��SXEOLFHUDW�EUHY� ����� ��

%���(Q�KDUPRQLVN�RFK�DOOVLGLJ�XWYHFNOLQJ��ELGUDJ�WLOO�ERN� ��� �

%����)UnQ�Q\E|UMDUH�WLOO�PlVWDUH��DUWLNHO�I|U�IDPLOMHWLGQLQJ� ����� ��

$QP��)|U�������HOHYHU�VDNQDV�XSSJLIW�RP�YDOG�%�GHO��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

,�SURYHWV�%�GHO�VNXOOH�HOHYHUQD�YlOMD�HQ�DY�WLR�ROLND�GHOXSSJLIWHU��VH�WDEHOO�����'H�PHVW�SRSX�
OlUD�%�XSSJLIWHUQD�YDU�%���%��RFK�%���WlWW�I|OMGD�DY�%��RFK�%����'H�WYn�SRSXOlUDVWH�XSSJLI�
WHUQD�OHGHU�EnGD�WLOO�WH[WHU�GlU�VNULEHQWHQ�YlQGHU�VLJ�GLUHNW�WLOO�HQ�PRWWDJDUH��HWW�PDQXV�WLOO�HWW
WDO�RFK�HWW�SXEOLFHUDW�EUHY��'HW�JHPHQVDPPD�I|U�GH�PHVW�YDOGD�VNULYXSSJLIWHUQD��PHG�XQGDQ�
WDJ�DY�%���YDU�DWW�HOHYHUQD�VNXOOH�VNULYD�SHUVRQOLJD�WH[WHU�RFK�NXQGH�E\JJD�LQQHKnOOHW�WLOO�VWRU
GHO�Sn�HJQD�HUIDUHQKHWHU�¤�HQ�ERN��ILOP�HOOHU�SMlV�PDQ�OlVW�RFK�XSSVNDWWDW��HQ�PXVLNVWLO�PDQ
YlO�NlQQHU�WLOO�HOOHU�HJQD�HUIDUHQKHWHU�DY�UHODWLRQHU�HOOHU�OlUDQGH��*DQVND�PnQJD�HOHYHU�YDOGH
DWW�VNULYD�RP�VN|QOLWWHUDWXU�RP�XSSJLIWHQ�OlW�GHP�UHODWHUD�VLQ�OlVQLQJ�WLOO�HJQD�HUIDUHQKHWHU�
VRP�L�XSSJLIW�%���GlU�HOHYHQ�VNXOOH�XWJn�IUnQ�HQ�QRYHOO�RFK�UHVRQHUD�RP�OlUDQGH�XWLIUnQ
GHQQD��(WW�PHU�WH[WQlUD�DUEHWH�PHG�VN|QOLWWHUDWXU��DWW�DQDO\VHUD�RFK�MlPI|UD�GLNWHU�RP�VDP�
KlOOVXWYHFNOLQJ��%����ORFNDGH�GlUHPRW�LQWH�Vn�PnQJD�HOHYHU�
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)LJXU��� (OHYHUV�YDO�DY�%�XSSJLIW��������Sn�NXUVSURYHW�L�VYHQVND�%�YW�����SHU�N|Q�
$QP��)|U����HOHYHU�VDNQDV�XSSJLIW�RP�N|Q��)|U�������HOHYHU�VDNQDV�XSSJLIW�RP�YDOG�%�XSSJLIW�
(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

6RP�IUDPJnU�DY�ILJXU���YDOGHV�YLVVHUOLJHQ�GH�WYn�SRSXOlUDVWH�VNULYXSSJLIWHUQD�%��RFK�%��DY
PnQJD�PlQ��PHQ�DQGHOHQ�NYLQQRU�VRP�YDOGH�GHVVD�YDU�lQ�VW|UUH��8SSJLIW�%���%��RFK�%��YDO�
GHV�IUDPI|UDOOW�DY�PlQ��%HW\GOLJW�IOHU�PlQ�lQ�NYLQQRU�KDU�W\GOLJHQ�NlQW�VLJ�PDQDGH�DWW�SUHV�
HQWHUD�HQ�PXVLNVWLO��+lOIWHQ�DY�XSSJLIWHUQD��%���%���%���%��RFK�%����NDQ�EHWUDNWDV�VRP�N|QV�
QHXWUDOD�



��

+XU�PnQJD�J|U�EDUD�HQVWDND�GHOSURY"

$Y�WDEHOO���QHGDQ�IUDPJnU�DQYlQGQLQJHQ�DY�SURYHWV�WUH�GHODU��$�GHOHQ�UHVSHNWLYH�%�GHOHQ�RFK
GHQ�PXQWOLJD�GHOHQ���$��%�RFK�0���%HUlNQLQJHQ�lU�JMRUG�XWLIUnQ�KXU�PnQJD�HOHYHU�VRP�InWW
EHW\J�L�GH�UHVSHNWLYH�GHODUQD�

(QGDVW����SURFHQW�DY�GH�HOHYHU�VRP�GHOWDJLW�L�SURYHW�KDU�JMRUW�SURYHWV�VDPWOLJD�GHODU��(Q
JDQVND�VWRU�JUXSS�HOHYHU�����SURFHQW��KDU�JMRUW�SURYHWV�EnGD�VNULIWOLJD�GHODU�PHQ�LQWH�GHQ
PXQWOLJD��PHGDQ�HWW�PLQGUH�DQWDO�KDU�JMRUW�DQGUD�NRPELQDWLRQHU�DY�SURYGHODUQD��'HW�E|U�XQ�
GHUVWU\NDV�DWW�SURYHW�lU�NRQVWUXHUDW�I|U�DWW�J|UDV�L�VLQ�KHOKHW��(Q�IULDUH�NRPELQDWLRQ�DY�SURYHWV
ROLND�GHODU�PHGI|U�QDWXUOLJWYLV�DWW�GHQ�LQIRUPDWLRQ�SURYHW�NDQ�JH�RP�HOHYHQV�VSUnNOLJD�I|U�
PnJD�PLQVNDU�EHW\GOLJW�

7DEHOO��� $QYlQGQLQJ�DY�SURYHWV�ROLND�GHODU�

*MRUGD�SURYGHODU $QWDO�HOHYHU $QGHO���
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$�0 �� �
7RWDOW ����� ���

$QP��)|U�����HOHYHU�VDNQDV�XSSJLIW�RP�EHW\J�KHOW��(OHYHUQD�KDU�HM�JMRUW�SURYGHOHQ�DOW��XSSJLIW�KDU�HM�OlPQDWV�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

(IWHU�YnUHQV�NXUVSURY�8WYHFNOLQJ�VlQGHV�����OlUDUHQNlWHU�LQ��YLONHW�lU�EHW\GOLJW�IOHU�lQ�HIWHU
K|VWSURYHW�0\WHU��$Y�GH�����HQNlWHUQD�NRP����IUnQ�NRPYX[�

7DEHOO��� )|UGHOQLQJ�DY�OlUDUHQV�V\QSXQNWHU�Sn�NXUVSURYHW�L�VYHQVND�%�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ�DWW
NXUVSURYHW��

,�P\FNHW
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

���VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� �� � ���

���SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ���

���SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� � ���

���SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� � ���

���SnYHUNDU�YLONHW�VOXWEHW\J
OlUDUHQ�JHU�HQVNLOGD�HOHYHU

� �� �� � ���

)UnJRU�VRP�EHKDQGODU�NXUVSURYHQ�L�I|UKnOODQGH�WLOO�NXUVSODQ��XQGHUYLVQLQJ�RFK�VOXWEHW\J�VWlOOV
L�OlUDUHQNlWHUQD�WLOO�VDPWOLJD�QDWLRQHOOD�NXUVSURY��)|U�VYHQVNDQV�GHO�YDU�L�JDQVND�VWRU�XW�
VWUlFNQLQJ�GHW�YDQOLJDVWH�VYDUHW�Sn�DOOD�GHOIUnJRU�XWRP�HQ��3URYHQV�LQYHUNDQ�Sn�DUEHWVIRU�
PHUQD�EHG|PGHV�DY����SURFHQW�DY�OlUDUQD�VNH�L�JDQVND�OLWHQ�XWVWUlFNQLQJ�PHGDQ����SURFHQW
DQVnJ�DWW�GHWWD�JlOOGH�L�JDQVND�VWRU�XWVWUlFNQLQJ��(Q�IHPWHGHO�DY�OlUDUQD�����SURFHQW��PHQDGH
DWW�NXUVSURYHW�L�P\FNHW�VWRU�XWVWUlFNQLQJ�VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ�
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'H�PXQWOLJD�XSSJLIWHUQD

$WW�GH�PXQWOLJD�XSSJLIWHUQD�JLFN�EUD�DWW�JHQRPI|UD�VYDUDGH�����OlUDUH��YLONHW�lU�KlOIWHQ�DY
DOOD�OlUDUH�VRP�EHVYDUDW�HQNlWHQ��PHGDQ����SURFHQW�LQWH�W\FNWH�DWW�GHW�JLFN�EUD��)UnJDQ�EHVYD�
UDGHV�HM�DY����SURFHQW��$Y�LQVlQGD�HOHYO|VQLQJDU�IUDPJnU�DWW�QnJRW�|YHU�KlOIWHQ�LQWH�KDU�JMRUW
GHQ�PXQWOLJD�GHOHQ��7LGVEULVW�DQJDYV�RIWD�VRP�VNlO�WLOO�GHWWD��VlUVNLOW�Sn�NRPSULPHUDGH�NRP�
YX[�NXUVHU�RFK�Sn�J\PQDVLHSURJUDP�PHG�SUDNWLNSHULRGHU��'H�OlUDUH�VRP�KDIW�P|MOLJKHW�DWW
LQIRJD�GHQ�PXQWOLJD�SURYGHOHQ�L�SURFHVVHQ�YDU�RIWD�P\FNHW�Q|MGD�PHG�UHVXOWDWHW�

.RSSOLQJHQ�PHOODQ�WH[WKlIWH�RFK�I|UVODJ�WLOO�LQIDOOVYLQNODU�Sn�WHPDW�EHG|PGHV�VRP�JRG��$Y�GH
OlUDUH�VRP�EHVYDUDW�HQNlWHQ�W\FNWH����SURFHQW�DWW�I|UVODJHQ�JHU�ODJRP�VW|G��HQ�SURFHQW�DWW
I|UVODJHQ�ELQGHU�I|U�P\FNHW�RFK�VH[�SURFHQW�DWW�HOHYHUQD�LQWH�VHU�QnJRW�VDPEDQG�

6NULYXSSJLIWHUQD

'H�DOOUD�IOHVWD�YDU�Q|MGD�PHG�DQYLVQLQJDUQD�WLOO�OlUDUHQ�LQI|U�JHQRPI|UDQGHW�DY�SURYHW����
SURFHQW�W\FNWH�DWW�DQYLVQLQJDUQD�IXQJHUDGH�EUD�RFK����SURFHQW�DWW�GH�IXQJHUDGH�QnJRUOXQGD
EUD��(QVWDND�OlUDUH�VYDUDGH�DWW�DQYLVQLQJDUQD�LQWH�IXQJHUDGH�EUD������HOOHU�EHVYDUDGH�LQWH
IUnJDQ�������0DMRULWHWHQ�W\FNWH�RFNVn�DWW�GHW�KDU�JnWW�EUD�DWW�LQVWUXHUD�HOHYHUQD��I|U����SURFHQW
DY�OlUDUQD�KDU�GHW�JnWW�XWDQ�VYnULJKHWHU�RFK�I|U����SURFHQW�KDU�GHW�JnWW�EUD�WURWV�DWW�HOHYHUQD
VWlOOW�PnQJD�IUnJRU��)OHVW�IUnJRU�W\FNV�$�XSSJLIWHQ�KD�YnOODW�

6YDUHQ�Sn�IUnJDQ�+XU�EHG|PHU�GX�VNULYXSSJLIWHUQD�I|U�HOHYHUQD�Sn�GHW�KlU�SURJUDPPHW"�YLV�
DU�DWW�GHQ�XSSJLIW�OlUDUQD�EHG|PW�VRP�PHVW�YlOYDOG�YDU�XSSJLIW�%���6WRSSD�EDUQDUEHWHW��HWW�DY
SURYHWV�WDOPDQXV��3n�DQGUD�SODWV�NRP�%���0XVLN�L�I|UlQGULQJ��RFK�Sn�WUHGMH�SODWV�%���/lV�
YlUW�6HYlUW��)OHVW�NU\VV�L�UXWDQ�2OlPSOLJ�InU�HQ�MlPI|UDQGH�OLWWHUlU�DQDO\V��XSSJLIW�%���7HNQLN
RFK�VDPKlOOH�L�GLNW��RFK�XSSJLIW�%���6DPKlOOVXWYHFNOLQJ����HQ�XWUHGDQGH�DUWLNHO��'HVVD�WYn�lU
§VYnUD§�XSSJLIWHU�VRP�LQWH�SDVVDU�DOOD�HOHYHU�

)UnJDQ�RP�SURYHWV�XSSOlJJQLQJ�PHG�WYn�VNULYXSSJLIWHU�YLG�VDPPD�WLOOIlOOH�KDU�VWlOOWV�L�IOHUD
OlUDUHQNlWHU�WLOO�NXUVSURYHQ�GH�VHQDVWH�WHUPLQHUQD��(QGDVW����SURFHQW�DY�OlUDUQD�DQVnJ�DWW
XSSOlJJQLQJHQ�DY�NXUVSURYHW�YnUWHUPLQHQ������YDU�EUD��6YDUVDOWHUQDWLYHW�DFFHSWDEHO�YDOGHV
DY����SURFHQW�DY�OlUDUQD�RFK����SURFHQW�DQVnJ�DWW�XSSOlJJQLQJHQ�YDU�ROlPSOLJ��1lU�GHQ�KlU
UDSSRUWHQ�JnU�L�WU\FN�lU�GHW�UHGDQ�EHNDQW�Sn�VNRORUQD�DWW�XSSOlJJQLQJHQ�KDU�lQGUDWV�HIWHU�XW�
SU|YQLQJDU�PHG�ROLND�PRGHOOHU��3n�GH�VNRORU�VRP�JHQRPI|UGH�8WYHFNOLQJ�PHG�WYn�VHSDUDWD
VNULYWLOOIlOOHQ�YDU�DOOD�PHGYHUNDQGH�OlUDUH�P\FNHW�Q|MGD�

7H[WKlIWH�RFK�EHG|PQLQJVPDWHULDO

)UnJDQ�RP�VYnULJKHWVJUDGHQ�KRV�WH[WHUQD�L�WH[WKlIWHW�EHVYDUDGHV�DY����SURFHQW�DY�OlUDUQD�PHG
DOWHUQDWLYHW�ODJRP��$WW�WH[WHUQD�YDU�I|U�VYnUD�W\FNWH�VMX�SURFHQW��RFK�PLQGUH�lQ�HQ�SURFHQW
DQVnJ�GHP�YDUD�I|U�OlWWD��)UnJDQ�EHVYDUDGHV�LQWH�DY����SURFHQW��'H�HQVNLOGD�WH[WHUQD�SDVVDU
ROLND�HOHYHU�Sn�ROLND�SURJUDP�PHU�HOOHU�PLQGUH�EUD��0HVW�XSSVNDWWDGH�DY�OlUDUQD�YDU�GHQ�LQOH�
GDQGH�DUWLNHOQ�§$OOW�lU�XSSIXQQHW�§��XSSVODJHW�PHG�IDNWD�RP�EDUQDUEHWH��RFK�QRYHOOHQ
§7RUUVLPPDUHQ§�

0LQVW�XSSVNDWWDG�DY�OlUDUQD�YDU�GHQ�GDQVND�WH[WHQ�RP�URPDQHQ�1LHOV�/\KQH��,QWH�PLQGUH�lQ
���SURFHQW�DQVnJ�DWW�WH[WHQ�YDU�ROlPSOLJ�I|U�HOHYHUQD�Sn�GHW�HJQD�SURJUDPPHW��&LUND
���SURFHQW�DY�OlUDUQD�YDU�RFNVn�QHJDWLYD�WLOO�XWGUDJHW�XU�GUDPDW�(W�GXNNHKMHP�RFK�WLOO�YRQ
:ULJKWV�HVVl��,�|YULJW�YDU�GHW�In�VRP�DQVnJ�WH[WHUQD�ROlPSOLJD��YLONHW�VWlPPHU�YlO�|YHUHQV
PHG�GHQ�SRVLWLYD�KHOKHWVXSSIDWWQLQJHQ�RP�WH[WKlIWHW�

%HG|PQLQJVPDWHULDOHW�WLOO�SURYHW�YW����P|WWH�XQJHIlU�OLND�VWRU�XSSVNDWWQLQJ�VRP�YLG�GHW�I|UH�
JnHQGH�SURYHW��6WRU�Q\WWD�DY�GHW�U|GD�KlIWHW�PHG�EHG|PQLQJVDQYLVQLQJDU�DQVnJ�VLJ����SURFHQW
DY�OlUDUQD�KD��PHGDQ����SURFHQW�DQVnJ�VLJ�KD�YLVV�Q\WWD�DY�GHW�U|GD�KlIWHW�
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� .XUVSURYHQ�L�PDWHPDWLN
$UEHWVJUXSSHQ�I|U�1DWLRQHOOD�NXUVSURY�L�0DWHPDWLN
YLG�(QKHWHQ�I|U�SHGDJRJLVND�PlWQLQJDU
80(c�81,9(56,7(7

9nUHQ������HUEM|GV�QDWLRQHOOD�NXUVSURY�L�PDWHPDWLN�I|U�NXUVHUQD�$��&�RFK�(��(�NXUVSURYHW
EHVWnU�DY�WYn�WLGVEXQGQD�GHODU�GlU�GHQ�I|UVWD�GHOHQ�JHQRPI|UV�XWDQ�PLQLUlNQDUH�RFK�GHQ�DQGUD
PHG�WLOOJnQJ�WLOO�JUDILVND�PLQLUlNQDUH��.XUVSURYHQ�I|U�0DWHPDWLN�$�RFK�&�EHVWnU�DY�HQ�WLGV�
EXQGHQ�GHO�RFK�HQ�EUHGGQLQJVGHO��%UHGGQLQJVGHOHQ�DYVHU�DWW�JH�HOHYHQ�P|MOLJKHWHU�DWW�YLVD
DQGUD�DVSHNWHU�DY�NXQVNDSHU�L�PDWHPDWLN�lQ�L�SURYHWV�WLGVEXQGQD�GHO��'lUPHG�NDQ�XQGHUODJHW
I|U�EHG|PQLQJ�EUHGGDV��2IWD�LQQHKnOOHU�GHQQD�SURYGHO�HQ�PHU�RPIDWWDQGH�XSSJLIW�DY�XQGHUV|�
NDQGH�RFK�|SSHQ�NDUDNWlU�

,QUDSSRUWHUDGH�SURYEHW\J�Sn�EUHGGQLQJVGHOHQ�JUXQGDV�Sn�HQ�KHOKHWVEHG|PQLQJ�DY�HOHYHQV
DUEHWH�PHG�GH�ROLND�XSSJLIWHUQD�L�UHODWLRQ�WLOO�GH�EHG|PQLQJVDQYLVQLQJDU�RFK�EHG|PGD�HOHY�
DUEHWHQ�VRP�ELIRJDWV�SURYPDWHULDOHW��)|U�GH�WLGVEXQGQD�GHODUQD�DY�SURYHQ�I|UHVOnV�XQGUH
SRlQJJUlQVHU�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG��(IWHUVRP�GHW�LQWH�ILQQV�QnJUD�FHQWUDOW
IDVWVWlOOGD�NULWHULHU�I|U�EHW\JHW�0\FNHW�YlO�JRGNlQG�NDQ�I|UVODJ�Sn�NUDYQLYnHU�I|U�GHWWD�EHW\J
LQWH�JHV�L�SURYPDWHULDOHW�

,�GHQQD�UDSSRUWHULQJ�DQYlQGV�GHW�EHW\J�VRP�OlUDUHQ�YDOW�DWW�VlWWD�Sn�HOHYHQ�YLG�SURYHW�YLONHW
LQQHElU�DWW�OlUDUH�NDQ�KD�YDOW�DQGUD�SRlQJJUlQVHU�lQ�GH�UHNRPPHQGHUDGH�RFK�DWW�OlUDUH�DQVHWW
DWW�YLVVD�HOHYSUHVWDWLRQHU�NXQQDW�EHG|PDV�PHG�GHW�K|JVWD�EHW\JHW��'HW�LQQHElU�lYHQ�HWW�|NDW
ERUWIDOO�L�UHGRYLVQLQJHQ�HIWHUVRP�HOHYHU�VRP�JHQRPI|UW�SURYHW�PHQ�LQWH�InWW�QnJRW�SURYEHW\J
DY�OlUDUHQ�LQWH�UHGRYLVDV�L�WDEHOOHUQD�PHG�SURYEHW\J��)|U�|YULJD�SUREOHP�PHG�ERUWIDOO�KlQYLV�
DV�WLOO�GH�LQOHGDQGH�NDSLWOHQ�

��� 0DWHPDWLN�$
5HVXOWDW�IUnQ�NXUVSURYHW�L�PDWHPDWLN�$�KDU�VNLFNDWV�LQ�IUnQ�JUXSSHU�RPIDWWDQGH��������HOHYHU
L�XUYDOHW��$Y�GHVVD�GHOWRJ�������HOHYHU�L�GHQ�WLGVEXQGQD�GHOHQ�RFK�������HOHYHU�L�EUHGGQLQJV�
GHOHQ��$Y�GH�UDSSRUWHUDGH�HOHYHUQD�JHQRPI|UGH�HQGDVW����SURFHQW�EnGH�WLGVEXQGHQ�GHO�RFK
EUHGGQLQJVGHO��)|U�XSSJLIWHU�RP�LQVDPOLQJVI|UIDUDQGH�RFK�ERUWIDOO�KlQYLVDV�WLOO�LQOHGDQGH
NDSLWHO�

5HVXOWDW�IUnQ�GHQ�WLGVEXQGQD�GHOHQ

'H�I|UHVODJQD�SRlQJJUlQVHUQD�YDU����SRlQJ�I|U�SURYEHW\JHW�*RGNlQG�RFK����SRlQJ�I|U�SURY�
EHW\JHW�9lO�JRGNlQG��0D[LPDOW�NXQGH�HOHYHUQD�HUKnOOD����SRlQJ�Sn�GHQQD�SURYGHO�

$Y�WDEHOO����IUDPJnU�DWW�DQGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�Sn�$�NXUVSURYHWV�WLGV�
EXQGQD�GHO�lU�IRUWVDWW�K|J��)|U�GH�IOHVWD�SURJUDP�PHG�\UNHVlPQHQ�YDU�DQGHOHQ�HOHYHU�PHG
EHW\JHW�,FNH�JRGNlQG�Sn�GHQQD�SURYGHO�UXQW����SURFHQW��'H�DOOUD�VW|UVWD�DQGHODUQD�ILQQHU�YL�Sn
E\JJ��RFK�RPYnUGQDGVSURJUDPPHQ�

-lPI|UW�PHG�$�NXUVSURYHW�IUnQ�I|UUD�YnUHQ�lU�DQGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�L�GHW
VDPPDQYlJGD�UHVXOWDWHW�QnJRW�VW|UUH�I|U�GHWWD�SURY��(WW�YlJW�PHGHOYlUGH�I|U�HOHYHUQD�VRP
GHOWDJLW�L�WLGVEXQGHQ�GHO�YLVDU�DWW����SURFHQW�InWW�SUHOLPLQlUEHW\JHW�,FNH�JRGNlQG�Sn�NXUVHQ�
YLONHW�lU�WLR�SURFHQWHQKHWHU�OlJUH�lQ�SURYEHW\JHQ�Sn�WLGVEXQGHQ�GHO��$Y�OlUDUHQNlWHQ�IUDPJnU
GRFN�DWW�OlUDUQD�LQVWlPPHU�L�GH�I|UHVODJQD�NUDYJUlQVHUQD��2P�GH�KDU�QnJRQ�DYYLNDQGH�XSS�
IDWWQLQJ�lU�GHW�VQDUDVW�DWW�NUDYJUlQVHQ�NXQGH�YDULW�QnJRW�K|JUH�
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6NROYHUNHW�KDU�SXEOLFHUDW�UHVXOWDWHW�DY�HQ�XQGHUV|NQLQJ�DY�VOXWEHW\JHQ�YLG�����J\PQDVLH�
VNRORU�YnUWHUPLQHQ��������3n�GH�XQGHUV|NWD�VNRORUQD�ILFN����SURFHQW�DY�HOHYHUQD�Sn�LQGXVWUL�
SURJUDPPHW�NXUVEHW\JHW�,FNH�JRGNlQG��'HWWD�NDQ�MlPI|UDV�PHG�GH�QX�LQVlQGD�SURYUHVXOWDWHQ
VRP�YLVDU�Sn����SURFHQW�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�Sn�$�NXUVSURYHWV�WLGVEXQGQD�GHO
RFK����SURFHQW�L�GH�SUHOLPLQlUD�EHW\J�VRP�OlUDUQD�DQJLYLW�I|U�LQGXVWULSURJUDPPHW�

7DEHOO����%HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�PDWHPDWLN�$�YW�����WLGVEXQGHQ�GHO��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU��
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 �
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)RUGRQ �� �� � � ���
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+DQWYHUN 
 
 
 
 ��
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/LYVPHGHO 
 
 
 
 ��
0HGLH �� �� �� � ���
1DWXUEUXN 
 
 
 
 ��
1DWXUYHWHQVNDS � �� �� �� �����
2PYnUGQDG �� �� � � ���
6DPKlOOVYHWHQVNDS �� �� �� � �����

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� �� �� �� � �����
7RWDOW�QDWLRQHOOD�SURJUDP��YlJW� �� �� �� � �����

gYULJD�J\PQDVLHSURJUDP � �� �� � ���

.RPYX[ �� �� �� � ���


5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
��+lU�UHGRYLVDV�HM�����HOHYHU�VRP�YLVVHUOLJHQ�JHQRPI|UW�SURYHW�PHQ�GlU�OlUDUHQ�LQWH�UHGRYLVDW�QnJRW�SURYEHW\J�

,�SURYHWV�WLGVEXQGQD�GHO�lU�VNLOOQDGHQ�L�I|UGHOQLQJHQ�DY�SURYEHW\J�PHOODQ�NYLQQRU�RFK�PlQ
JDQVND�OLWHQ��'RFN�lU�DQGHOHQ�PHG�GH�K|JVWD�SURYEHW\JHQ�QnJRW�OlJUH�EODQG�NYLQQRU������
PRW�PlQQHQV��������VH�ILJXU���
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)LJXU�� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�PDWHPDWLN�$�YW�����WLGVEXQGHQ�GHO��SHU�N|Q�
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��6OXWEHW\JHQ�L�J\PQDVLHVNRODQ�YnUWHUPLQHQ�������6NROYHUNHW�������
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,�ILJXU���YLVDV�I|U�QnJUD�XWYDOGD�SURJUDP�O|VQLQJVSURSRUWLRQHU��S�YlUGHQ��I|U�GH�ROLND�XSSJLIW�
HUQD�L�$�NXUVSURYHWV�WLGVEXQGQD�GHO�
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)LJXU��� /|VQLQJVSURSRUWLRQ��S�YlUGHQ��I|U�XSSJLIWHUQD�L�NXUVSURYHW�L�PDWHPDWLN�$�YW�����WLGVEXQGHQ�GHO��I|U
WYn�QDWLRQHOOD�SURJUDP�VDPW�NRPYX[���%)� �EDUQ��RFK�IULWLGVSURJUDPPHW��63� �VDPKlOOVYHWHQVNDSV�
SURJUDPPHW��.;� �.RPYX[��

8SSJLIW���lU�DY�HQ�W\S�VRP�I|UHNRPPLW�L�IOHUWDOHW�$�NXUVSURY�KLWWLOOV�VRP�KDQGODU�RP�WDOXSS�
IDWWQLQJ��W�H[���D��$QJH�WUH�ROLND�WDO�L�GHFLPDOIRUP�VRP�KDU�VXPPDQ����'HQQD�W\S�DY�XSSJLIW
YLVDU�IRUWVDWW�UHODWLYW�OnJ�O|VQLQJVSURSRUWLRQ��,�OlUDUHQNlWHQ�HIWHUIUnJDGHV�YLOND�XSSJLIWHU�OlUDU�
QD�YLOOH�VH�PHU�DY�L�NRPPDQGH�SURY��'HQ�XSSJLIW�VRP�YDU�SRSXOlUDVW�EODQG�OlUDUQD�YDU�XSSJLIW
���,�GHQ�XSSJLIWHQ�LQJnU�VnYlO�IUnJRU�Sn�JUXQGOlJJDQGH�IlUGLJKHWHU�L�HNYDWLRQVO|VQLQJ�VRP�IUn�
JRU�VRP�SU|YDU�I|UVWnHOVH�

5HVXOWDW�IUnQ�EUHGGQLQJVGHOHQ

%UHGGQLQJVGHOHQ�L�$�NXUVSURYHW�EHVWRG�GHQQD�JnQJ�DY�HQ�HQGD�XSSJLIW��'DJLVDYJLIWHU�L�$QNH�
ERUJ���8SSJLIWHQ�JLFN�XW�Sn�DWW�EHVNULYD�NRQVHNYHQVHUQD�DY�WYn�EHUlNQLQJVPRGHOOHU�I|U�GDJLV�
DYJLIWHU�PHG�HWW�GLDJUDP��'HVVXWRP�VNXOOH�PRGHOOHUQD�MlPI|UDV�PHG�KMlOS�DY�ROLND�EHUlN�
QLQJDU��(OHYHQ�ILFN�lYHQ�L�XSSJLIW�DWW�I|UHVOn�HQ�HJHQ�PRGHOO��%UHGGQLQJVXSSJLIWHQ�WLOOK|U
IUlPVW�NXQVNDSVRPUnGHW�IXQNWLRQVOlUD�

8SSJLIW���L�SURYHWV�WLGVEXQGQD�GHO�DQNQ|W�WLOO�EUHGGQLQJVXSSJLIWHQ��'HQ�KDQGODGH�RP�NRVW�
QDGHQ�I|U�PRELOWHOHIRQL�HQOLJW�WYn�ROLND�PRGHOOHU��+lU�JDYV�YLVVHUOLJHQ�GLDJUDPPHW��PHQ�VDP�
EDQGHQ�PHOODQ�NRVWQDG�RFK�WLG�YDU�DY�VDPPD�W\S�VRP�L�EUHGGQLQJVXSSJLIWHQ�RFK�IUnJHVWlOO�
QLQJDUQD�OLNQDGH�YDUDQGUD��'lULJHQRP�VNXOOH�HOHYHQ�NXQQD�KD�I|UGHO�DY�DWW�KD�JMRUW�EUHGG�
QLQJVGHOHQ�PHQ�IUDPI|UDOOW�VNXOOH�HOHYHQV�SUHVWDWLRQ�Sn�EUHGGQLQJVGHOHQ�NXQQD�YHULILHUDV�L
SURYHWV�WLGVEXQGQD�GHO�

)|U�I|UVWD�JnQJHQ�HUEM|GV�lYHQ�EUHGGQLQJVGHOHQ�XQGHU�KHOD�WHUPLQHQ�I|U�DWW�XQGHUOlWWD�LQWHJUH�
ULQJHQ�L�GHQ�RUGLQDULH�XQGHUYLVQLQJHQ��8WIDOOHQ�DY�NRSSOLQJHQ�PHOODQ�WLGVEXQGHQ�GHO�RFK
EUHGGQLQJVGHO�VDPW�P|MOLJKHWHQ�DWW�DQYlQGD�SURYGHOHQ�XQGHU�Vn�OnQJ�WLG�LQJnU�LQWH�L�GHQQD
UHVXOWDWUHGRYLVQLQJ��9L�NDQ�GRFN�NRQVWDWHUD�DWW�XSSJLIWHU�L�OlUDUHQNlWHUQD�YLVDU�Sn�DWW�EUHGG�
QLQJVGHOHQ�L�KXYXGVDN�JHQRPI|UWV�XQGHU�PDM�PnQDG��(Q�OlUDUH�VNUHY�L�VLWW�HQNlWVYDU�DWW
EUHGGQLQJVGHOHQ�LQWH�InU�LQQHKnOOD�XSSJLIWHU�VRP�U|U�DYVQLWW�VRP�RIWD�WDV�XSS�L�VOXWHW�DY�OlUR�
E|FNHUQD�RP�GHQ�VNDOO�NXQQD�JHQRPI|UDV�WLGLJW�Sn�YnUWHUPLQHQ��'HW�OnJD�DQWDOHW�LQVNLFNDGH
UHVXOWDW�J|U�GHW�VYnUW�DWW�XWWDOD�VLJ�RP�KXU�ROLND�HOHYJUXSSHU�I|UKnOOLW�VLJ�WLOO�EUHGGQLQJVGHOHQ��,
OlUDUHQNlWHQ�DQJDY�WYn�OlUDUH�DWW�EUHGGQLQJVGHOHQ�YDU�HQ�P\FNHW�WUHYOLJ�JUXSSXSSJLIW�



��

7DEHOO��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�PDWHPDWLN�$�YW�����EUHGGQLQJVGHO��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
(OHYHU

%DUQ��RFK�IULWLG 
 
 
 
 ��
(O 
 
 
 
 ��
(VWHWLVND 
 
 
 
 ��
)RUGRQ 
 
 
 
 �
+DQGHOV��RFK�DGP� 
 
 
 
 ��
+RWHOO��RFK�UHVW� 
 
 
 
 ��
+DQWYHUN 
 
 
 
 ��
,QGXVWUL 
 
 
 
 ��
/LYVPHGHO 
 
 
 
 ��
0HGLH 
 
 
 
 ��
1DWXUEUXN 
 
 
 
 �
1DWXUYHWHQVNDS �� �� �� � ���
2PYnUGQDG �� �� � � ���
6DPKlOOVYHWHQVNDS �� �� �� � ���

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� �� �� �� � �����
7RWDOW�QDWLRQHOOD�SURJUDP��YlJW� �� �� �� � �����

gYULJD�J\PQDVLHSURJUDP 
 
 
 
 ��

.RPYX[ 
 
 
 
 ��


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

3n�EUHGGQLQJVXSSJLIWHUQD�L�WLGLJDUH�NXUVSURY�KDU�L�DOOPlQKHW�DQGHOHQ�HOHYHU�PHG�SURYEHW\JHW
,FNH�JRGNlQG�YDULW�PLQGUH�lQ�Sn�GH�WLGVEXQGQD�GHODUQD�L�UHVSHNWLYH�SURY��9nUHQ������JlOOHU
GHW�RPYlQGD��VH�WDEHOO������'HW�YlJGD�PHGHOYlUGHW�Sn����SURFHQW�HOHYHU�PHG�SURYEHW\JHW�,FNH
JRGNlQG�lU�DQPlUNQLQJVYlUW�K|JW��'HW�ILQQV�LQJD�NODUD�VLJQDOHU�L�SURYUHVXOWDW�HOOHU�OlUDUHQNlW
VRP�DQW\GHU�QnJRQ�I|UNODULQJ�WLOO�GHWWD�I|UKnOODQGH��(QGDVW�HQ�OlUDUH�VNUHY�DWW�EHW\JVNUDYHQ
YDU�DOOGHOHV�I|U�WXIID�Sn�EUHGGQLQJVGHOHQ��nWPLQVWRQH�MlPI|UW�PHG�WLGLJDUH�nU��$Y�GHQ�JUXSS
HOHYHU�VRP�GHOWRJ�L�EUHGGQLQJVGHOHQ�KDGH�WROY�SURFHQW�,FNH�JRGNlQG�L�GHW�SUHOLPLQlUD�NXUV�
EHW\J�OlUDUQD�DQJLYLW�RFK����SURFHQW�LFNH�JRGNlQW�EHW\J�Sn�SURYHWV�WLGVEXQGQD�GHO��0HG�I|U�
GMXSDGH�DQDO\VHU�KRSSDV�YL�NXQQD�I|UVWn�YDUI|U�GHQQD�EUHGGQLQJVXSSJLIW�JDY�HWW�VnGDQW�UHVXO�
WDW�

%HW\JVI|UGHOQLQJHQ�I|U�EUHGGQLQJVGHOHQ�XSSGHODW�Sn�N|Q�UHGRYLVDV�L�ILJXU����%HW\JHQ�Sn
EUHGGQLQJVGHOHQ�YLVDU�LQJD�SnWDJOLJD�VNLOOQDGHU�PHOODQ�N|QHQ�
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)LJXU�� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�PDWHPDWLN�$�YW�����EUHGGQLQJVGHO��SHU�N|Q�



��

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

����OlUDUH�Sn�VNRORUQD�L�XUYDOHW�KDU�OlPQDW�V\QSXQNWHU�Sn�SURYHW�JHQRP�DWW�EHVYDUD�OlUDUHQ�
NlWHQ��,�WDEHOO����UHGRYLVDV�KXU�GH�VYDUDQGH�OlUDUQDV�V\QSXQNWHU�I|UGHODU�VLJ�QlU�GHW�JlOOHU
QnJUD�IUnJRU�L�HQNlWHQ�

7DEHOO��� )|UGHOQLQJ�DY�OlUDUHQV�V\QSXQNWHU�Sn�NXUVSURYHW�L�PDWHPDWLN�NXUV�$�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU
OlUDUHQ�DWW�NXUVSURYHW��

,�P\FNHW�VWRU
XWVWUlFNQLQJ

���

,�JDQVND�VWRU
XWVWUlFNQLQJ

���

,�JDQVND�OLWHQ
XWVWUlFNQLQJ

���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� �� � ���

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ���

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� �� ���

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHO�
VHQ�GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤
VRP�WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� �� ���

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ
JHU�HQVNLOGD�HOHYHU

�� �� �� � ���

6YDUVI|UGHOQLQJHQ�L�OlUDUHQNlWHQ�|YHUHQVVWlPPHU�JDQVND�YlO�PHG�YDG�OlUDUQD�XSSJDY�RP�$�
NXUVSURYHW�K|VWHQ������PHG�XQGDQWDJ�I|U�GHQ�VLVWD�IUnJDQ��9nUHQ������GRPLQHUDU�XSSIDWW�
QLQJHQ�DWW�NXUVSURYHW�L�JDQVND�VWRU�XWVWUlFNQLQJ�SnYHUNDU�YLONHW�VOXWEHW\J�HOHYHQ�InU��9LG�I|UUD
SURYHW�EHG|PGHV�GHQQD�SnYHUNDQ�YDUD�OlJUH�

/lUDUQD�DQJDY�DWW�GH�lU�JDQVND�Q|MGD�PHG�SODFHULQJHQ�DY�I|UVWD�SURYGDWXP����PDM���lYHQ�RP
���SURFHQW�DY�GH�VRP�VYDUDGH�YLOOH�KD�GHQ�HQ�WYn�YHFNRU�VHQDUH��1lUPDUH����SURFHQW�DY�OlUDU�
QD�W\FNWH�DWW�GHQ�I|UHVODJQD�NUDYJUlQVHQ�I|U�*RGNlQG�YDU�OlPSOLJ��PHGDQ����SURFHQW�W\FNWH
DWW�GHQ�YDU�QnJRW�I|U�OnJ��.UDYJUlQVHQ�I|U�SURYEHW\JHW�9lO�JRGNlQG�DQVnJV�OlPSOLJ�DY�FD����
SURFHQW�DY�OlUDUQD��RFK�|YULJD�YLOOH�L�OLND�VWRU�XWVWUlFNQLQJ�KD�GHQ�QnJRW�K|JUH�VRP�QnJRW
OlJUH��(Q�PDMRULWHW�DY�GH�VYDUDQGH�OlUDUQD�DQVnJ�DWW�GHQ�WLGVEXQGQD�GHOHQV�RPIDWWQLQJ�YDU
OlPSOLJ�I|U�SURYWLGHQ�

��� 0DWHPDWLN�&
5HVXOWDW�IUnQ�NXUVSURYHW�L�PDWHPDWLN�&�KDU�VNLFNDWV�LQ�IUnQ�JUXSSHU�RPIDWWDQGH�������HOHYHU�L
XUYDOHW��$Y�GHVVD�GHOWRJ�������HOHYHU�L�GHQ�WLGVEXQGQD�GHOHQ�RFK�����HOHYHU�L�EUHGGQLQJV�
GHOHQ��$Y�GH�UDSSRUWHUDGH�HOHYHUQD�JHQRPI|UGH�VH[�SURFHQW�EnGH�WLGVEXQGHQ�GHO�RFK�EUHGG�
QLQJVGHO��9LG�WRONQLQJHQ�DY�UHVXOWDWHQ�E|U�GH�VlUVNLOW�VWRUD�ERUIDOOHQ�I|U�GHWWD�NXUVSURY�EHDN�
WDV��VH�LQOHGDQGH�NDSLWHO��

5HVXOWDW�IUnQ�GHQ�WLGVEXQGQD�GHOHQ

'H�I|UHVODJQD�SRlQJJUlQVHUQD�YDU����SRlQJ�I|U�SURYEHW\JHW�*RGNlQG�RFK����SRlQJ�I|U�SURY�
EHW\JHW�9lO�JRGNlQG��0D[LPDOW�NXQGH�HOHYHQ�In����SRlQJ��3URYEHW\JHQ�I|U�GH�HOHYHU�L�XUYDOHW
VRP�JHQRPI|UW�GHQ�WLGVEXQGQD�GHOHQ�IUDPJnU�DY�WDEHOO����



��

7DEHOO��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�PDWHPDWLN�&�YW�����WLGVEXQGHQ�GHO��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU��

1DWXUYHWHQVNDS � �� �� �� �����
6DPKlOOVYHWHQVNDS �� �� �� � �����
gYULJD�QDWLRQHOOD�SURJUDP 
 
 
 
 ��

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� �� �� �� � �����

gYULJD�J\PQDVLHSURJUDP 
 
 
 
 ��

.RPYX[ �� �� �� � ���


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
��+lU�UHGRYLVDV�HM�����HOHYHU�VRP�YLVVHUOLJHQ�JHQRPI|UW�SURYHW�PHQ�GlU�OlUDUHQ�LQWH�UHGRYLVDW�QnJRW�SURYEHW\J�

7DEHOO����YLVDU�Sn�DQPlUNQLQJVYlUW�K|JD�DQGHODU�DY�SURYEHW\JHW�,FNH�JRGNlQG�Sn�VDPKlOOV�
YHWHQVNDSVSURJUDPPHW��1lUPDUH����SURFHQW�DY�OlUDUQD�VRP�EHVYDUDW�OlUDUHQNlWHQ�DQVnJ�GRFN
DWW�SRlQJJUlQVHQ�I|U�*RGNlQG�YDU�OlPSOLJ�RFK����SURFHQW�DQVnJ�DWW�GHQ�YDU�QnJRW�I|U�OnJ�
$QGHOHQ�HOHYHU�PHG�,FNH�JRGNlQG�L�GH�SUHOLPLQlUD�EHW\J�VRP�OlUDUQD�UHGRYLVDW�lU�nWWD�SURFHQW
I|U�QDWXUYHWHQVNDSVSURJUDPPHW�����SURFHQW�I|U�VDPKlOOVYHWHQVNDSVSURJUDPPHW�RFK�WLR�SUR�
FHQW�I|U�NRPYX[��%nGH�Sn�VDPKlOOVYHWHQVNDSVSURJUDPPHW�RFK�NRPYX[�ILQQV�DOOWVn�VWRUD
VNLOOQDGHU�PHOODQ�HOHYHUQDV�SUHOLPLQlUD�EHW\J�RFK�EHW\JHQ�Sn�WLGVEXQGHQ�GHO�L�NXUVSURYHW�
(IWHUVRP�GH�SUHOLPLQlUD�EHW\JHQ�LQWH�NDQ�DQWDV�YDUD�KHOW�REHURHQGH�DY�SURYUHVXOWDWHW�Vn�PnVWH
GHQQD�LQIRUPDWLRQ�WRONDV�PHG�I|UVLNWLJKHW�

/lUDUQDV�RPG|PHQ�L�OlUDUHQNlWHQ�RP�SURYHWV�WLGVEXQGQD�GHO�LQQHKnOOHU�L�KXYXGVDN�SRVLWLYD
XWWDODQGHQ��,QJHQ�NRPPHQWDU�ILQQV�RP�DWW�SURYHW�VNXOOH�YDUD�I|U�VYnUW��nWPLQVWRQH�LQWH�L�LQWHU�
YDOOHW�I|U�JRGNlQW�EHW\J�

)|UGHOQLQJHQ�DY�SURYEHW\J�Sn�WLGVEXQGHQ�GHO�I|U�NYLQQRU�RFK�PlQ�UHGRYLVDV�L�ILJXU����6NLOO�
QDGHUQD�PHOODQ�N|QHQ�PRWVYDUDU�YDG�VRP�UHGRYLVDWV�I|U�$�NXUVSURYHW��GlU�GH�PDQOLJD�SURYWD�
JDUQD�HUKnOOLW�VW|UUH�DQGHODU�K|JD�SURYEHW\J�lQ�NYLQQRUQD�
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)LJXU��� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�PDWHPDWLN�&�YW�����WLGVEXQGHQ�GHO��SHU�N|Q�

,�ILJXU����QHGDQ�UHGRYLVDV�O|VQLQJVSURSRUWLRQHU�I|U�XSSJLIWHUQD�L�&�NXUVSURYHWV�WLGVEXQGQD
GHO�
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.;

)LJXU���� /|VQLQJVSURSRUWLRQ��S�YlUGHQ��I|U�XSSJLIWHUQD�L�NXUVSURYHW�L�PDWHPDWLN�&�YW�����WLGVEXQGHQ�GHO��I|U
WYn�QDWLRQHOOD�SURJUDP�VDPW�NRPYX[���19� �QDWXUYHWHQVNDSVSURJUDPPHW��63� �VDPKlOOVYHWHQVNDSV�
SURJUDPPHW��.;� �.RPYX[��

,�OlUDUHQNlWHQ�XSSPDQDGHV�OlUDUQD�DWW�DQJH�HQ�XSSJLIW�VRP�GH�W\FNWH�VlUVNLOW�P\FNHW�RP��,�&�
NXUVSURYHWV�WLGVEXQGQD�GHO�YDU�XSSJLIW���L�VlUNODVV�SRSXOlUDVW��8SSJLIWHQ�KDQGODU�RP�HQ�H[SR�
QHQWLDOIXQNWLRQ�VRP�EHVNULYHU�KXU�WHPSHUDWXUHQ�Sn�NDIIH�L�HQ�WHUPRV�YDULHUDU�PHG�WLGHQ��,��E
VNDOO�HOHYHQ�IRUPXOHUD�HQ�IUnJD�VRP�NDQ�EHVYDUDV�PHG�KMlOS�DY�O|VQLQJHQ�WLOO�GHQ�HNYDWLRQ
VRP�InV�Gn�H[SRQHQWLDOIXQNWLRQHQV�YlUGH�lU�����'HWWD�lU�LQJHQ�WUDGLWLRQHOO�W\S�DY�IUnJHVWlOO�
QLQJ��PHQ�lQGn�NODUDGH�|YHU����SURFHQW�DY�HOHYHUQD�Sn�VDPKlOOVSURJUDPPHW�DY�XSSJLIWHQ�
0RWVYDUDQGH�DQGHO�I|U�QDWXUYHWHQVNDSVSURJUDPPHW�YDU����SURFHQW�

5HVXOWDW�IUnQ�EUHGGQLQJVGHOHQ

7DEHOO��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�PDWHPDWLN�&�YW�����EUHGGQLQJVGHO��SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
(OHYHU

1DWXUYHWHQVNDS 
 
 
 
 ��
6DPKlOOVYHWHQVNDS �� �� �� � ���

7RWDOW�QDWLRQHOOD�SURJUDP��RYlJW� �� �� �� � ���

.RPYX[ 
 
 
 
 ��


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

%UHGGQLQJVGHOHQ�L�&�NXUVSURYHW�EHVWRG�DY�WYn�YDOEDUD�XSSJLIWHU��'HQ�I|UVWD�XSSJLIWHQ��(Q
VWDWLVWLVN�XQGHUV|NQLQJ��EHKDQGODGH�NXQVNDSVRPUnGHW�VDQQROLNKHWVOlUD�RFK�VWDWLVWLN��'HQ
DQGUD�XSSJLIWHQ��(WLVNW�VSDUDQGH��YDU�HQ�WLOOlPSQLQJ�LQRP�NXQVNDSVRPUnGHQD�DULWPHWLN�RFK
DOJHEUD��$OJHEUDPnOHW�L�&�NXUVHQ�lU�DWW�NlQQD�WLOO�KXU�GDWDSURJUDP�NDQ�XWQ\WWMDV�VRP�KMlOS�
PHGHO�YLG�VWXGLHU�DY�PDWHPDWLVND�PRGHOOHU�L�ROLND�WLOOlPSDGH�VDPPDQKDQJ��RFK�HOHYHUQD
VNXOOH�DQYlQGD�GDWRU�L�VLWW�DUEHWH�PHG�XSSJLIWHQ�

%UHGGQLQJVGHOHQ�NXQGH�JHQRPI|UDV�XQGHU�VW|UUH�GHOHQ�DY�WHUPLQHQ��PHQ�DY�OlUDUHQNlWHQ
IUDPJnU�DWW�GHQ�L�KXYXGVDN�DQYlQGHV�XQGHU�PDM�PnQDG��7DQNHQ�YDU�DWW�EO�D��P|MOLJJ|UD�LQWH�
JUHULQJ�DY�EUHGGQLQJVGHOHQ�L�GHW�RUGLQDULH�DUEHWHW�PHG�ROLND�NXQVNDSVRPUnGHQ��$WW�GHWWD�LQWH
XWQ\WWMDWV�IUDPJnU�DY�OlUDUNRPPHQWDUHU�VRP�§9L�J|U�L�NXUVHQ�HQ�JDQVND�RPIDWWDQGH�VWDWLVWLN�
XQGHUV|NQLQJ�RFK�GlUI|U�lU�GHW�LQJHQ�EUD�XSSJLIW�Sn�HWW�QDWLRQHOOW�SURY§��$WW�EUHGGQLQJVXSS�
JLIWHQ�NXQQDW�XWJ|UDV�DY�GHW�DUEHWH�VRP�HOHYHUQD�lQGn�JMRUGH�KDU�W\GOLJHQ�LQWH�YDULW�OlUDUQDV
WRONQLQJ�DY�GH�DQYLVQLQJDU�VRP�JDYV�L�SURYPDWHULDOHW��(Q�P\FNHW�OLWHQ�DQGHO�DY�OlUDUQD



��

JHQRPI|UGH�EUHGGQLQJVGHOHQ�L�GHW�QDWLRQHOOD�SURYHW�RFK�GlUI|U�ILQQV�UHODWLYW�In�HOHYUHVXOWDW
UHGRYLVDGH�

)|UGHOQLQJHQ�DY�SURYEHW\J�Sn�EUHGGQLQJVGHOHQ�I|U�NYLQQRU�RFK�PlQ�UHGRYLVDV�L�ILJXU���
QHGDQ�
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)LJXU��� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�PDWHPDWLN�&�YW�����EUHGGQLQJVGHO��SHU�N|Q�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

&�NXUVSURYHWV�OlUDUHQNlW�KDU�EHVYDUDWV�DY�����OlUDUH��,�WDEHOO����UHGRYLVDV�OlUDUQDV�VYDU�Sn
QnJUD�DY�GH�LQJnHQGH�IUnJRUQD�

7DEHOO��� )|UGHOQLQJ�DY�OlUDUHQV�V\QSXQNWHU�Sn�NXUVSURYHW�L�PDWHPDWLN�&�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ
DWW�NXUVSURYHW��

,�P\FNHW�VWRU
XWVWUlFNQLQJ

���

,�JDQVND�VWRU
XWVWUlFNQLQJ

���

,�JDQVND�OLWHQ
XWVWUlFNQLQJ

���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � � ���

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ���

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� �� ���

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHO�
VHQ�GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤
VRP�WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� �� ���

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ
JHU�HQVNLOGD�HOHYHU

�� �� �� � ���

&LUND����SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDW�HQNlWHQ�DQVnJ�DWW�I|UVWD�SURYGDWXP�I|U�WLGVEXQGHQ
GHO�YW��������PDM��OnJ�EUD�VRP�GHQ�OnJ�PHGDQ����SURFHQW�YLOOH�KD�GHQ�XQJHIlU�HQ�YHFND�VHQDUH�
6RP�WLGLJDUH�QlPQWV�DQVnJV�JUlQVHQ�I|U�SURYEHW\JHW�*RGNlQG�I|U�GHQQD�SURYGHO�OlPSOLJ�HOOHU
QnJRW�I|U�OnJ��9lO�JRGNlQG�JUlQVHQ�DQVnJV�lYHQ�GHQ�OlPSOLJ�DY�FD�����SURFHQW�DY�OlUDUQD��RFK
|YULJD�YLOOH�L�OLND�VWRU�XWVWUlFNQLQJ�KD�GHQ�QnJRW�K|JUH�VRP�QnJRW�OlJUH��'HQ�WLGVEXQGQD�GH�
OHQV�RPIDWWQLQJ�DQVnJV�OlPSOLJ�I|U�GHQ�DQYLVDGH�SURYWLGHQ�

$Y�GH�OlUDUH�VRP�EHVYDUDW�IUnJRU�RP�EUHGGQLQJVGHOHQV�JHQRPI|UDQGH�DQJHU�YDU�IMlUGH�DWW�GH
JHQRPI|UW�SURYGHOHQ�L�JUXSS�PHGDQ�QlUD����SURFHQW�KHOW�HOOHU�GHOYLV�OlW�HOHYHUQD�JHQRPI|UD
EUHGGQLQJVGHOHQ�VRP�KHPDUEHWH��.QDSSW����SURFHQW�DY�OlUDUQD�OlW�HOHYHUQD�UHGRYLVD�EUHGG�
QLQJVGHOHQ�PXQWOLJW�



��

��� 0DWHPDWLN�(
5HVXOWDW�IUnQ�NXUVSURYHW�L�PDWHPDWLN�(�KDU�VNLFNDWV�LQ�IUnQ�JUXSSHU�RPIDWWDQGH�������HOHYHU�L
XUYDOHW��YDUDY�������HOHYHU�GHOWRJ�L�SURYHW�

5HVXOWDW

'H�I|UHVODJQD�SRlQJJUlQVHUQD�YDU����SRlQJ�I|U�SURYEHW\JHW�*RGNlQG�RFK����SRlQJ�I|U�SURY�
EHW\JHW�9lO�JRGNlQG��0D[SRlQJHQ�YDU�����3URYEHW\JHQ�I|U�GH�HOHYHU�L�XUYDOHW�VRP�JHQRPI|UW
GHQ�WLGVEXQGQD�GHOHQ�IUDPJnU�DY�WDEHOO����

7DEHOO����%HW\JVI|UGHOQLQJDU�Sn�NXUVSURYHW�L�PDWHPDWLN�(�YW����SHU�SURJUDP�
$QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*
$QWDO
HOHYHU

1DWXUYHWHQVNDS �� �� �� �� �����

gYULJD�J\PQDVLHSURJUDP 
 
 
 
 ��

.RPYX[ �� �� �� � ���


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

'H�I|UHVODJQD�SRlQJJUlQVHUQD�YDU����SRlQJ�I|U�SURYEHW\JHW�*RGNlQG�RFK����SRlQJ�I|U�SURY�
EHW\JHW�9lO�JRGNlQG��0D[SRlQJHQ�YDU�����3URYEHW\JHQ�I|U�GH�HOHYHU�L�XUYDOHW�VRP�JHQRPI|UW
GHQ�WLGVEXQGQD�GHOHQ�IUDPJnU�DY�WDEHOO����
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)LJXU��� %HW\JVI|UGHOQLQJ��RYlJG��Sn�NXUVSURYHW�L�PDWHPDWLN�(�YW�����SHU�N|Q�

/|VQLQJVSURSRUWLRQHU�Sn�XSSJLIWHUQD�L�(�NXUVSURYHW�I|U�HOHYHU�Sn�QDWXUYHWHQVNDSVSURJUDPPHW
RFK�NRPYX[�UHGRYLVDV�L�ILJXU����QHGDQ�
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.;

)LJXU��� /|VQLQJVSURSRUWLRQ��S�YlUGHQ��I|U�XSSJLIWHUQD�L�NXUVSURYHW�L�PDWHPDWLN�(�YW����I|U�QDWXUYHWHQVNDSV�
SURJUDPPHW��19��RFK�NRPYX[��.;��

8SSJLIW��D�LQQHEDU�DWW�HOHYHQ�VNXOOH�I|UNODUD�YDG�VRP�PHQDV�PHG�O|VQLQJDU�WLOO�GLIIHUHQWLDOHN�
YDWLRQHU��5HVXOWDWHQ�YLVDU�DWW�HQGDVW�FD����SURFHQW�DY�HOHYHUQD�NXQGH�J|UD�GHWWD�Sn�SURYHW�
8SSJLIW����lU�HQ�LQWHJUDOEHUlNQLQJ�VRP�lU�GROG�L�HWW�RYDQOLJW�VDPPDQKDQJ�RFK�PHG�HQ�H[SR�
QHQWLDOIXQNWLRQ�PHG�HQ�YLVV�GHILQLWLRQVPlQJG��/|VQLQJVSURSRUWLRQHQ�lU�|YHUUDVNDQGH�K|J�I|U
EnGH�HOHYHUQD�Sn�QDWXUYHWHQVNDSVSURJUDPPHW�RFK�NRPYX[�HOHYHUQD�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

)UnJRUQD�L�OlUDUHQNlWHQ�KDU�EHVYDUDWV�DY����OlUDUH�VRP�JHQRPI|UW�(�NXUVSURYHW��,�WDEHOO���
UHGRYLVDV�KXU�VYDUHQ�WLOO�QnJUD�DY�HQNlWHQV�IUnJRU�I|UGHODU�VLJ�

7DEHOO����)|UGHOQLQJ�DY�OlUDUHQV�V\QSXQNWHU�Sn�NXUVSURYHW�L�PDWHPDWLN�NXUV�(�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ�DWW
NXUVSURYHW��

,�P\FNHW�VWRU
XWVWUlFNQLQJ

���

,�JDQVND
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � � ��

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ��

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� �� ��

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� �� ��

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ�JHU
HQVNLOGD�HOHYHU

�� �� �� � ��

$Y�WDEHOO����IUDPJnU�DWW�NXUVSURYHW�HQOLJW�HQNlWVYDUHQ�L�JDQVND�VWRU�XWVWUlFNQLQJ�SnYHUNDU
YLONHW�VOXWEHW\J�OlUDUHQ�JHU�HQVNLOGD�HOHYHU��'lUHPRW�SnYHUNDU�SURYHW�L�JDQVND�OLWHQ�XWVWUlFN�
QLQJ�GH�DUEHWVIRUPHU�OlUDUHQ�DQYlQGHU�L�XQGHUYLVQLQJHQ�

,�OlUDUHQNlWHQ�JDY�OlUDUQD�VLQ�V\Q�Sn�GH�I|UHVODJQD�NUDYJUlQVHUQD��*RGNlQGJUlQVHQ�DQVnJV
OlPSOLJ�DY����SURFHQW�DY�GH�VYDUDQGH�OlUDUQD�RFK�PRWVYDUDQGH�VLIIUD�I|U�9lO�JRGNlQG�YDU���
SURFHQW��3URYHW�DQVnJV�L�JDQVND�K|J�JUDG�NXQQD�OLJJD�WLOO�JUXQG�I|U�EHG|PQLQJ�DY�EHW\JHW
0\FNHW�YlO�JRGNlQG��RFK�GHVV�RPIDWWQLQJ�DQVnJV�OlPSOLJ�L�I|UKnOODQGH�WLOO�SURYWLGHQ��+lOIWHQ



��

DY�OlUDUQD�DQVnJ�DWW�SODFHULQJHQ�DY�I|UVWD�SURYGDWXP�����DSULO��YDU�OlPSOLJ�PHQ�|YULJD�YLOOH�KD
GHQ�XSS�WLOO�WUH�YHFNRU�VHQDUH�

1nJUD�DY�IUnJRUQD�L�HQNlWHQ�JlOOGH�GHQ�XSSGHOQLQJ�DY�(�NXUVSURYHW�L�HQ�UlNQDUIUL�GHO�RFK�HQ
GHO�PHG�JUDIULWDQGH�UlNQDUH�VRP�LQI|UGHV�I|UVWD�JnQJHQ�K|VWHQ�������1lUPDUH����SURFHQW�DY
GH�VYDUDQGH�OlUDUQD�DQVnJ�DWW�GHQQD�XSSGHOQLQJ�KDU�HWW�JDQVND�VWRUW�HOOHU�P\FNHW�VWRUW�EHUlW�
WLJDQGH��6DPWLGLJW�DQJDY�QlUPDUH����SURFHQW�DWW�GH�ORNDOW�IUDPWDJQD�(�SURYHQ�lU�XSSGHODGH�L
JDQVND�OLWHQ�HOOHU�P\FNHW�OLWHQ�XWVWUlFNQLQJ��0\FNHW�In�OlUDUH�DQJDY�DWW�VNRODQ�KDIW�QnJUD�DY�
VHYlUGD�SUDNWLVND�SUREOHP�YLG�JHQRPI|UDQGHW�DY�(�NXUVSURYHW�PHG�GHVV�XSSGHOQLQJ��%ODQG
OlUDUQDV�NRPPHQWDUHU�L�OlUDUHQNlWHQ�ILQQV�HQ�VRP�PHQDU�DWW�GHQ�UlNQDUHIULD�GHOHQ�E|U�WDV�ERUW�
)OHUD�U|VWHU�XWWU\FNHU�GRFN�SRVLWLYD�RPG|PHQ�RP�GHW�GHODGH�SURYHW��(Q�OlUDUH�VNUHY��§-DJ�KDU
LQWH�KDIW�GHODW�SURY�Sn�PLQD�HJQD�SURY�PHQ�HIWHU�DWW�KD�PlUNW�I|UGHODUQD�PHG�WYn�SURY�NRPPHU
MDJ�DWW�SURYD�GHW§�



��

��.XUVSURYHQ�L�IUlPPDQGH�VSUnN

,�IUlPPDQGH�VSUnN�HUEMXGV�NXUVSURY�L�HQJHOVND��IUDQVND�RFK�W\VND��,�HQJHOVND�JHV�SURY�I|U
NXUVHUQD�HQJHOVND�$������K��RFK�%�����K���RFK�L�IUDQVND�RFK�W\VND�lU�SURYHQ�DYVHGGD�I|U�NXU�
VHUQD�%�IUDQVND�%�UHVSHNWLYH�%�W\VND�%������K�YDUGHUD��I|UHJnQJQD�DY�NXUV�$�Sn����K���,
HQJHOVND�$�RFK�%�HUEMXGV�NXUVSURY�YDUMH�WHUPLQ�¤�I|U�$�NXUVHQ�VHGDQ�YnUWHUPLQHQ������RFK
I|U�%�NXUVHQ�VHGDQ�K|VWWHUPLQHQ�������,�IUDQVND�RFK�W\VND�KDU�SURY�HUEMXGLWV�VNRORUQD�WYn
JnQJHU�SHU�nU�VHGDQ�YnUWHUPLQHQ�������'HVVD�SURY�LQJnU�L�HQ�SURYEDQN�XQGHU�XSSE\JJQDG�

.XUVSURYHQ�L�VSUnN�EHVWnU�YDUGHUD�DY�I\UD�GHODU�VRP�V\IWDU�WLOO�DWW�SU|YD�OlVI|UVWnHOVH��K|UI|U�
VWnHOVH��IUL�VNULIWOLJ�VDPW�IUL�PXQWOLJ�SURGXNWLRQ��9LG�XWDUEHWDQGHW�DY�SURYHQ�VWnU�NXUVSODQHQV
NRPPXQLNDWLYD�VSUnNV\Q�L�I|UJUXQGHQ��GYV��VSUnNHW�VRP�HWW�PHGHO�DWW�XWWU\FND�HJQD�nVLNWHU
RFK�EHKRY�RFK�DWW�I|UVWn�DQGUD�PlQQLVNRUV�\WWUDQGHQ��$YVLNWHQ�lU�DWW�SURYHQ�VNDOO�JH�OlUDUHQ
VW|G�L�EHG|PQLQJHQ�DY�HOHYHQV�NRPPXQLNDWLYD�I|UPnJD�L�UHVSHNWLYH�VSUnN�

��� (QJHOVND�$
,�NXUVSURYHW�L�HQJHOVND�$�LQJLFN�I\UD�GHODU���5HDGLQJ�DQG�5HDFWLQJ��/LVWHQLQJ�DQG�5HDFWLQJ�
:ULWLQJ�RFK�6SHDNLQJ���PHG�IRNXV�Sn�UHVSHNWLYH�OlVI|UVWnHOVH��K|UI|UVWnHOVH��IUL�VNULIWOLJ�RFK
PXQWOLJ�SURGXNWLRQ��3URYHW�JHQRPI|UGHV�XQGHU�HQ�WYnYHFNRUVSHULRG�PRW�VOXWHW�DY�YnUWHUPLQHQ
������3URYWLGHQ�I|U�GH�WUH�I|UVWD�GHODUQD�YDU�FD��������RFK����PLQXWHU��'HOSURYHW�6SHDNLQJ�WRJ
FD���¤���PLQ�SHU�HOHY�HOHYSDU��,�GHWWD�GHOSURY�EHK|YGH�HQOLJW�QX�JlOODQGH�UHJOHU�LQWH�DOOD�HOHY�
HU�SU|YDV��XWDQ�OlUDUHQ�ILFN�VMlOY�EHVWlPPD�KXU�PnQJD�RFK�YLOND�HOHYHU�VRP�VNXOOH�JHQRPI|UD
SURYHW�

'HOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�EHVWRG�DY�I\UD�GHODU�PHG�IUnJRU��VRP�L�HQOLJKHW�PHG�NXUV�
SODQHQV�NRPPXQLNDWLYD�VSUnNV\Q�KXYXGVDNOLJHQ�NUlYGH�HOHYSURGXFHUDGH�VYDU��/LVWHQLQJ�DQG
5HDFWLQJ��VRP�DYO\VVQDGHV�IUnQ�EDQG��EHVWRG�DY�WYn�GHODU��GlU�HOHYHUQD�EHVYDUDGH�DOOD�IUnJRU
PHG�HJQD�RUG��6YDUHQ�L�GH�WYn�I|UVWD�GHOSURYHQ�EHG|PGHV�PHG�SRlQJ����HOOHU����,�GHOSURYHW
:ULWLQJ�VNUHY�HOHYHUQD�RP�HWW�DY�WYn�lPQHQ�PHG�GHW�JHPHQVDPPD�WHPDW�3HWV�HQOLJW�JLYQD
LQVWUXNWLRQHU��(WW�DY�lPQHQD�YDU�EHUlWWDQGH�PHGDQ�GHW�DQGUD�YDU�PHU�XWUHGDQGH�RFK�DUJX�
PHQWHUDQGH��,�6SHDNLQJ�VDPWDODGH�HOHYHUQD�HQ�RFK�HQ�HOOHU�WYn�RFK�WYn�PHG�OlUDUHQ��RFNVn�L
GHWWD�IDOO�NULQJ�GHW�JHPHQVDPPD�WHPDW�7DONLQJ�DERXW�-REV��HQOLJW�LQVWUXNWLRQHU�L�HOHYKlIWHW��
)|UVWD�GHOHQ�L�GHOSURYHW�YDU�RFNVn�GHW�nWHUJLYDQGH�RFK�EHUlWWDQGH��PHGDQ�GHO�WYn�YDU�PHU�XWUH�
GDQGH�RFK�DUJXPHQWHUDQGH��:ULWLQJ�RFK�6SHDNLQJ�VNXOOH�EHG|PDV�PHG�EHW\J�RFK�VRP�VW|G
KDGH�OlUDUHQ�JLYQD�EHG|PQLQJVH[HPSHO�

,�SURYPDWHULDOHW�LQJLFN�HQ�OlUDUHQNlW�VRP�OlUDUQD�RPEDGV�VlQGD�LQ�WLOO�$YGHOQLQJHQ�I|U�VSUnN�
SHGDJRJLN�YLG�*|WHERUJV�XQLYHUVLWHW��'n�HQNlWVYDUHQ�XWJ|U�HWW�YLNWLJW�XQGHUODJ�L�DUEHWHW�PHG
DWW�XWYHFNOD�SURYHQ�YRUH�GHW�|QVNYlUW�DWW�lQQX�IOHU�OlUDUH�VNLFNDGH�LQ�VLQD�HQNlWVYDU�

$QWDO�HOHYHU�RFK�DQYlQG�WLG

5HVXOWDWLQVDPOLQJHQ�RPIDWWDU�VDPPDQODJW�������HOHYHU��8SSJLIW�RP�HOHYHUQDV�N|Q�I|UHOLJJHU
I|U�������HOHYHU��YDUDY����SURFHQW�lU�PlQ�RFK����SURFHQW�NYLQQRU��%HW\J�Sn�GHW�IMlUGH�GHOSUR�
YHW��6SHDNLQJ��KDU�UHGRYLVDWV�I|U�������HOHYHU��GYV��I|U����SURFHQW�DY�DOOD�HOHYHU�VRP�UHVXOWDW�
UDSSRUWHUDWV��'HW�PRWVYDUDU�PHU�lQ�YlO�I|UYlQWQLQJDUQD��Gn�OlUDUQD�XSSPDQDWV�DWW�SU|YD�VH[�WLOO
nWWD�HOHYHU�L�YDUMH�JUXSS��'HW�YHUNDU�VRP�RP�DQWDOHW�HOHYHU�VRP�SU|YDV�PXQWOLJW�|NDU�RP�PDQ
VHU�QnJUD�WHUPLQHU�WLOOEDND�



��

.XUVHQ�HQJHOVND�$�RPIDWWDU�����WLPPDU��2P�PDQ�XWQ\WWMDU�KHOD�GHQQD�WLG�RFK�OlJJHU�LQ�NXUV�
SURYHW�PRW�VOXWHW�DY�NXUVHQ�ERUGH�WLPDQWDOHW�L�VWRUW�YDUD�XWQ\WWMDW��QlU�SURYHW�JHQRPI|UV��'HWWD
lU�RFNVn�IDOOHW��PHGHOYlUGHW�I|U�DQWDOHW�JHQRPI|UGD�WLPPDU�lU����PHG�HQ�VSULGQLQJ��VWDQGDUG�
DYYLNHOVH��Sn����WLPPDU��'HW�OlJVWD�UHGRYLVDGH�WLPWDOHW�lU�QROO�RFK�GHW�K|JVWD������$WW�WLPWDOHW
DQJHV�VRP�QROO�NDQ�EHUR�Sn�DWW�HOHYHU�PHG�VSHFLHOOD�I|UXWVlWWQLQJDU��W�H[��HQ�OlQJUH�XWODQGV�
YLVWHOVH��JHQRPI|UW�SURYHW�VRP�SU|YQLQJ�����SURFHQW�DY�HOHYHUQD�JMRUGH�SURYHW�GHQ�I|UVWD�GD�
JHQ�DY�SURYSHULRGHQ��I|U�nWWD�SURFHQW�VDNQDGHV�XSSJLIW�RP�SURYGDWXP��gYHU�QLR�SURFHQW�DY�GH
HOHYHU�I|U�YLOND�GDWXP�DQJLYLWV�JMRUGH�SURYHW�I|UH�SURYSHULRGHQ��RFK�WUH�SURFHQW�HIWHU�WLOOnWHQ
WLG��YLONHW�lU�DQPlUNQLQJVYlUW�

5HVXOWDW�Sn�DOOD�I\UD�GHOSURYHQ�SHU�SURJUDP�RFK�N|Q

,�WDEHOO����RFK����SUHVHQWHUDV�EHW\JVI|UGHOQLQJDUQD�I|U�HOHYHU�Sn�J\PQDVLHVNRODQV�SURJUDP
RFK�NRPYX[�XWWU\FNW�L�SURFHQW��,�WDEHOO����nWHUILQQV�UHVXOWDWHQ�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK
/LVWHQLQJ�DQG�5HDFWLQJ�RFK�L�WDEHOO����I|U�:ULWLQJ�RFK�6SHDNLQJ�

'HQ�DQJLYQD�EHW\JVI|UGHOQLQJHQ�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�KDU
EHUlNQDWV�XWLIUnQ�HOHYHUQDV�XSSQnGGD�SRlQJ�Sn�GHOSURYHQ��'H�Sn�I|UKDQG�IDVWVWlOOGD�SRlQJ�
JUlQVHUQD�RPIDWWDGH�HQEDUW�EHW\JHQ�*RGNlQG�UHVSHNWLYH�9lO�JRGNlQG��)|U�EHW\JHW�0\FNHW
YlO�JRGNlQG�ILQQV�LQJD�QDWLRQHOOD�NULWHULHU�YDUI|U�EHW\JHW�0\FNHW�YlO�JRGNlQG�HM�EHUlNQDWV�I|U
GHVVD�GHOSURY��)|U�:ULWLQJ�RFK�6SHDNLQJ�DQJDY�OlUDUQD�GH�EHW\J�HOHYHUQD�InWW�YLOND�UHGRYLVDV�L
WDEHOO����

5HVXOWDWHQ�SUHVHQWHUDV�VnYlO�RYlJGD�VRP�YlJGD��'H�RYlJGD�YlUGHQD�lU�EHUlNQDGH�Sn�EDVLV�DY
GH�HOHYHU�L�XUYDOHW�VRP�JHQRPI|UGH�SURYHW��PHGDQ�GH�YlJGD�E\JJHU�Sn�LQIRUPDWLRQ�RP�DQGH�
OHQ�HOHYHU�WRWDOW�Sn�GH�QDWLRQHOOD�J\PQDVLHSURJUDPPHQ�L�ODQGHW��VH�LQOHGQLQJVNDSLWOHW�WLOO
GHQQD�UDSSRUW���'H�WUH�I|UVWD�GHOSURYHQ�JMRUGHV�DY�XQJHIlU�VDPPD�DQWDO�HOHYHU�

7DEHOO��� %HW\JVI|UGHOQLQJDU�L�NXUVSURYHW�L�HQJHOVND�$�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ
DQG�5HDFWLQJ��SHU�SURJUDP�
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�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IlUUH�lQ�WUH�VNRORU�
��$YVHU�SURJUDPPHQ�60��,9�RFK�,%�OLQMHQ��VDPW�J\PQDVLHHOHYHU�I|U�YLOND�SURJUDPWLOOK|ULJKHW�HM�DQJLYLWV�
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$Y�GH�I|UVWD�WYn�GHOSURYHQ�YDU�5HDGLQJ�DQG�5HDFWLQJ�GHW�VYnUDUH�PHG�IOHU�OnJD�EHW\J�RFK�HQ
OlJUH�DQGHO�K|JD�EHW\J��'HOSURYHW�/LVWHQLQJ�DQG�5HDFWLQJ�YDU�GHW�GHOSURY�GlU�HOHYHUQD�|YHUODJ
O\FNDWV�ElVW��'HW�W\GHU�Sn�DWW�GH�DOOUD�IOHVWD�HOHYHU�L�GHQQD�GHO�JRWW�RFK�YlO�QnU�XSS�WLOO�PnOHQ
RFK�NULWHULHUQD�I|U�*RGNlQG�L�NXUVSODQHQ�

6NLOOQDGHQ�PHOODQ�UHVXOWDWHQ�I|U�GH�ROLND�SURJUDPPHQ�YLVDU�Sn�GHQ�VWRUD�VSlQQYLGG�L�NXQVNDS�
HU�VRP�ILQQV�EODQG�HOHYHUQD�L�HQJHOVND�$��'H�HOHYHU�VRP�QnU�K|JVWD�UHVXOWDW�nWHUILQQV�L�KXYXG�
VDN�Sn�VDPKlOOV��RFK�QDWXUYHWHQVNDSVSURJUDPPHQ��PHQ�lYHQ�Sn�PHGLHSURJUDPPHW�RFK�GHW
HVWHWLVND�SURJUDPPHW��3n�YLVVD�DQGUD�SURJUDP��W�H[��EDUQ��RFK�IULWLGV���E\JJ���IRUGRQV��
LQGXVWUL��RFK�RPYnUGQDGVSURJUDPPHQ��ILFN�IlUUH�HOHYHU�GH�K|JUH�EHW\JHQ�

7DEHOO��� %HW\JVI|UGHOQLQJDU�L�NXUVSURYHW�L�HQJHOVND�$�YW�����GHOSURYHQ�:ULWLQJ�RFK�6SHDNLQJ��SHU�SURJUDP�
:ULWLQJ 6SHDNLQJ
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�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�
��$YVHU�SURJUDPPHQ�60��,9�RFK�,%�OLQMHQ��VDPW�J\PQDVLHHOHYHU�I|U�YLOND�SURJUDPWLOOK|ULJKHW�HM�DQJLYLWV�

'HOSURYHW�6SHDNLQJ��GlU�OlUDUHQ�YlOMHU�YLOND�HOHYHU�VRP�VNDOO�J|UD�GHOSURYHW��KDU�GHQ�QlVW
OlJVWD�DQGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG��,�DQYLVQLQJDUQD�VlJV�DWW�OlUDUH�NDQ�YlOMD�HOH�
YHU�YLONDV�SUHVWDWLRQHU�GH�lU�RVlNUD�Sn�RFK�GlUI|U�YLOO�SU|YD��2P�GH�HOHYHU�VRP�SU|YDV�lU�UHOD�
WLYW�K|JSUHVWHUDQGH��HOOHU�WYlUWRP��lU�LQWH�UHVXOWDWHQ�IUnQ�GHWWD�GHOSURY�UHSUHVHQWDWLYD�I|U�DOOD
HOHYHU�VRP�OlVHU�NXUVHQ��:ULWLQJ�lU�GHW�GHOSURY�VRP�KDU�GHQ�OlJVWD�DQGHOHQ�HOHYHU�PHG�K|JD
EHW\J��(Q�I|UNODULQJ�WLOO�GHWWD�NDQ�YDUD�DWW�OlUDUH�KlU�L�KXYXGVDN�EHG|PHU�NXQVNDSHU�L�JUDPPD�
WLN�RFK�LGLRPDWLN�

5HVXOWDWHW�I|U�GHOSURYHW�:ULWLQJ�Sn�SURJUDPQLYn�|YHUHQVVWlPPHU�PHG�YDG�VRP�JlOOHU�I|U�GH
WYn�I|UVWD�GHOSURYHQ��6SHDNLQJ�YLVDU�VDPPD�WHQGHQV��'HQ�VWRUD�YDULDWLRQHQ�L�EHW\JVQLYnQ
PHOODQ�ROLND�SURJUDP�lU�SnIDOODQGH�

2P�PDQ�MlPI|U�YlJGD�WRWDOYlUGHQ�PHG�RYlJGD��ILQQHU�PDQ�I|U�DOOD�I\UD�GHOSURYHQ�HQ�QnJRW
VW|UUH�DQGHO�K|JUH�EHW\J�I|U�GH�YlJGD�WRWDOYlUGHQD�lQ�I|U�GH�RYlJGD��6NLOOQDGHUQD�EHURU�Sn�DWW
DQGHOHQ�HOHYHU�Sn�SURJUDP�PHG�\UNHVlPQHQ�L�YnUHQV�XUYDO�������lU�VW|UUH�lQ�PRWVYDUDQGH
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DQGHO�WRWDOW�L�ODQGHW��FD��������*HQHUHOOW�YHUNDU�GHW�VRP�RP����SURFHQW�DY�HOHYHUQD�Sn�GH�VWX�
GLHI|UEHUHGDQGH�SURJUDPPHQ��QDWXU��RFK�VDPKlOOVYHWHQVNDSVSURJUDPPHQ��JHQRPI|U�SURYHW
XQGHU�K|VWWHUPLQHQ�nU����GYV��HIWHU�WUH�WHUPLQHU��(OHYHUQD�Sn�GH�\UNHVI|UEHUHGDQGH�SURJUDP�
PHQ�DQYlQGHU�RIWDVW�I\UD�WHUPLQHU�I|U�DWW�IXOOI|OMD�NXUVHQ�

,�ILJXU����QHGDQ�nVNnGOLJJ|UV�VNLOOQDGHQ�L�EHW\JVI|UGHOQLQJ�PHOODQ�NYLQQRU�RFK�PlQ�
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)LJXU��� %HW\JVI|UGHOQLQJDU��RYlJGD��Sn�NXUVSURYHW�L�HQJHOVND�$�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ�
/LVWHQLQJ�DQG�5HDFWLQJ��:ULWLQJ�VDPW�6SHDNLQJ��SHU�N|Q���

6RP�V\QHV�lU�VNLOOQDGHUQD�PHOODQ�PlQ�RFK�NYLQQRU�Sn�GH�I|UVWD�WYn�GHOSURYHQ�5HDGLQJ�DQG
5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�P\FNHW�OLWHQ��1nJRW�IOHU�NYLQQRU�lQ�PlQ�ILFN�GH�K|JUH
EHW\JHQ��PHQ�VNLOOQDGHQ�lU�PDUJLQHOO��)|U�GH�WYn�VHQDUH�GHOSURYHQ��:ULWLQJ�RFK�6SHDNLQJ��lU
GlUHPRW�VNLOOQDGHUQD�PHOODQ�N|QHQ�W\GOLJDUH��,�GHVVD�EnGD�SURGXNWLYD�SURY�ILFN�NYLQQRUQD
K|JUH�EHW\J�lQ�PlQQHQ��YLONHW�RFNVn�YDULW�IDOOHW�YLG�WLGLJDUH�SURYWLOOIlOOHQ�

3RlQJI|UGHOQLQJ�I|U�GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG
5HDFWLQJ
1lU�SURYHW�KDU�IlUGLJVWlOOWV�I|UHOlJJV�GHW�HQ�JUXSS�HUIDUQD�J\PQDVLH��RFK�NRPYX[�OlUDUH��RFK
PHG�OHGQLQJ�DY�GHQ�QDWLRQHOOD�NXUVSODQHQ�RFK�EHW\JVNULWHULHUQD�OlPQDU�OlUDUJUXSSHQ�I|UVODJ
WLOO�JUlQVHU��'lUHIWHU�IDVWVWlOOHU�SURYDQVYDULJ�JUlQVHUQD�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRG�
NlQG��YDUYLG�KlQV\Q�WDV�WLOO�NXUVSODQ��EHW\JVNULWHULHU��OlUDUQDV�I|UVODJ�VDPW�WLOO�ROLND�GDWD�IUnQ
XWSU|YQLQJHQ�DY�XSSJLIWHUQD�

%HW\JVJUlQVHUQD�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG�Sn�GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ
RFK�/LVWHQLQJ�DQG�5HDFWLQJ�DQJHV�L�EHG|PQLQJVDQYLVQLQJDUQD�RFK�lU�DOOWVn�NlQGD�QlU�SURYHW
JHV��%HWUlIIDQGH�GHOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�YDU�JUlQVHUQD�I|U�EHW\JHW�*RGNlQG�RFK�9lO
JRGNlQG����UHVSHNWLYH����SRlQJ�DY�PD[LPDOD����SRlQJ��)|U�GHOSURYHW�/LVWHQLQJ�DQG�5HDFWLQJ
YDU�PRWVYDUDQGH�JUlQVHU����UHVSHNWLYH����SRlQJ�DY����P|MOLJD�

������������������������������������������������
��,�VWDSODUQD�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�I|UHNRPPHU�HM�EHW\JHW�0\FNHW�YlO�*RGNlQG�
%HW\JHQ�KDU�EHUlNQDWV�XWLIUnQ�HOHYHUQDV�HUKnOOQD�SURYSRlQJ�RFK�GH�EHW\JVJUlQVHU�VRP�ILQQV�DQJLYQD�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG��YLONHW�VDNQDV�I|U�GHW�K|JVWD�EHW\JHW��
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,�ILJXU����YLVDV�SRlQJI|UGHOQLQJHQ�LQRP�GH�EnGD�GHOSURYHQ�PHG�DQJLYQD�JUlQVHU�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG�LQODJGD�
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)LJXU��� 3RlQJI|UGHOQLQJ�Sn�NXUVSURYHW�L�HQJHOVND�$�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG
5HDFWLQJ�PHG�EHW\JVJUlQVHU�I|U�*RGNlQG��*��RFK�9lO�JRGNlQG��9*��

,�OlUDUHQNlWHQ��VH�UHGRYLVQLQJ�QHGDQ��ILFN�OlUDUQD�WD�VWlOOQLQJ�WLOO�RP�GH�DFFHSWHUDGH�GH�JLYQD
EHW\JVJUlQVHUQD�����SURFHQW�DY�OlUDUQD�I|UNODUDGH�DWW�JUlQVHUQDV�SODFHULQJ�|YHUHQVVWlPGH�PHG
GHUDV�XSSIDWWQLQJ��'HW�VWRUD�IOHUWDOHW�DY�GHP�VRP�LQWH�YDU�Q|MGD�|QVNDGH�DWW�JUlQVHUQD�L�GH
EnGD�GHOSURYHQ�ERUGH�KD�OHJDW�K|JUH��VnYlO�I|U�EHW\JHW�*RGNlQG�VRP�I|U�9lO�JRGNlQG��(Q
DQOHGQLQJ�WLOO�DWW����SURFHQW�DY�GH�OlUDUH�VRP�|QVNDGH�K|JUH�EHW\JVJUlQVHU�Sn�5HDGLQJ�DQG
5HDFWLQJ�RFK����SURFHQW�Sn�/LVWHQLQJ�DQG�5HDFWLQJ�NDQ�YDUD�DWW�GH�IOHVWD�DY�GHVVD�OlUDUH�KX�
YXGVDNOLJHQ�XQGHUYLVDU�HOHYHU�Sn�QDWXU��RFK�VDPKlOOVYHWHQVNDSVSURJUDPPHQ��HOHYHU�VRP�RIWD
NODUDU�SURYHQ�ElWWUH�lQ�HOHYHU�Sn�|YULJD�SURJUDP�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

6DPWOLJD�OlUDUH�RPEDGV�DWW�VlQGD�LQ�OlUDUHQNlWHQ�VRP�PHGI|OMGH�SURYHW������HQNlWHU�NRP�LQ�
/lUDUQD�YDU�L�VWRUW�VHWW�Q|MGD�PHG�DOOD�GHOSURY�L�(QJHOVND�$��7H[WHUQD�RFK�XSSJLIWHUQD�L
5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�DQVnJV�VRP�P\FNHW�OlPSOLJD�HOOHU�OlPSOLJD
L�UHODWLRQ�WLOO�PnOHQ�L�NXUVSODQHQ�

7RP�&UXLVH�RFK�3ULPDO�'UHDP�DQVnJV�§P\FNHW�OlPSOLJ§�HOOHU�§OlPSOLJ§�DY����UHVSHNWLYH���
SURFHQW�RFK�2QH�:RUG�*DSV�RFK�7KH�,QGLDQV�DY����SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDW�IUnJDQ�
1nJUD�OlUDUNRPPHQWDUHU��§'H�LQWH�Vn�GXNWLJD�NDQ�Qn�*�RFK�GH�GXNWLJDUH�KDU�QnJRW�DWW�ELWD�L�§��
§,QWUHVVHYlFNDQGH�WH[WHU�VRP�NDQ�HQJDJHUD�OlVDUHQ��(OHYHUQD�W\FNWH�RP�GHP��(OHYHQ�YLVDU�DWW
KRQ�KDQ�NDQ�I|UVWn�GHW�YlVHQWOLJD�L�HQ�WH[W�§���§3URYHW�I|UHIDOOHU�XWVODJVJLYDQGH��-DJ�ILFN
PnQJD�09*�9*�PHQ�lYHQ�PnQJD�*�,*��1nJRW�VRP�PLQD�NROOHJRU�NODJDW�|YHU�lU�DWW�HOHYHUQD
EDUD�NDQ�VNULYD�DY�WH[WHQ�RFK�In�UlWW��-DJ�DQVHU�DWW�GHW�lQGn�PlWHU�HOHYHUQDV�I|UPnJD�WLOO�I|U�
VWnHOVH��0nQJD�VNULYHU�DY�IHO�RFK�Gn�EOLU�GHW�VMlOYNODUW�IHO�§

,�/LVWHQLQJ�DQG�5HDFWLQJ�DQVnJ����SURFHQW�DY�OlUDUQD�DWW�7UHNNLQJ�WR�WKH�6DKDUD�OLNVRP�$UW
$ZDUG�:LQQHU�YDU�§P\FNHW�OlPSOLJ§�HOOHU�§OlPSOLJ§��0nQJD�OlUDUH�DQJDY�DWW�SURYHW�YDU�I|U
OlWW��PHQ�NRPPHQWHUDGH�lYHQ�Sn�I|OMDQGH�YLV��§9lO�OlWW��PHQ�nWHUVSHJODU�HOHYHQV�|NDQGH�I|U�
VWnHOVH�DY�GHW�WDODGH�VSUnNHW�§���§7UHYOLJD�WH[WHU��EUD�LQVSHOQLQJ�§���§%UD�PHG�EnGH�EULWWLVN�RFK
DPHULNDQVN�HQJHOVND�§

'H�IOHVWD�KMlOSWD�DY�EHG|PQLQJVDQYLVQLQJDU

gYHUODJ�DQVnJ�OlUDUQD�DWW�EHG|PQLQJVDQYLVQLQJDUQD�WLOO�GH�EnGD�GHOSURYHQ�IXQJHUDGH�EUD����
SURFHQW�DY�GHP�VRP�EHVYDUDW�IUnJDQ�DQVnJ�GHWWD�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK����SURFHQW�I|U
/LVWHQLQJ�DQG�5HDFWLQJ��(Q�GHO�DQVnJ�DWW�WROHUDQVHQ�I|U�VSUnNOLJD�IHO�lU�I|U�VWRU�RFK�|QVNDGH
IOHU�H[HPSHO�Sn�YDU�JUlQVHQ�PHOODQ�VW|UDQGH�RFK�I|UVW|UDQGH�VSUnNIHO�JnU��PHGDQ�DQGUD�NRP�



��

PHQWHUDGH�DWW�§DOOD�DOWHUQDWLY�NDQ�MX�LQWH�YDUD�PHG��2IUnQNRPOLJW�DWW�PDQ�RFNVn�PnVWH�J|UD
HJQD�EHG|PQLQJDU�§

8SSJLIWHQ�L�GHOSURYHW�:ULWLQJ�EHIDQQV�YDUD�§P\FNHW�OlPSOLJ§�HOOHU�§OlPSOLJ§�DY����SURFHQW
EODQG�GHP�VRP�VYDUDW��0nQJD�OlUDUH�DQVnJ�DWW�lPQHW�KXVGMXU�YDU�§EDUQVOLJW§��PHQ�DQGUD�VNUHY
NRPPHQWDUHU�VRP�§)|U�VYDJD�HOHYHU�YDU�0\�)DYRXULWH�3HW�HQ�YlOVLJQHOVH�§���§7URGGH�HM�lPQHW
VNXOOH�WLOOWDOD�YX[QD�HOHYHU��'lU�WURGGH�MDJ�IHO�§���§(WW�lPQH�DOOD�NDQ�VNULYD�QnJRW�RP��+DU
PDQ�LQJHW�EHVNULYHU�PDQ�HQ�WDPDJXFKL�§

'H�ELIRJDGH�H[HPSHOXSSVDWVHUQD�DQVnJV�DY����SURFHQW�DY�OlUDUQD�JH�P\FNHW�HOOHU�WlPOLJHQ
JRG�KMlOS�YLG�EHW\JVlWWQLQJHQ�DY�GH�HJQD�HOHYHUQDV�XSSVDWVHU�

)n�YLVVWH�DWW�6SHDNLQJ�VNLFNDV�XW�WLGLJW�Sn�YnUHQ

-lPI|UW�PHG�I|UHJnHQGH�WHUPLQHU�VNLFNDGHV�6SHDNLQJ�XW�WLGLJDUH�WLOO�VNRORUQD�YnUHQ������I|U
DWW�IOHU�OlUDUH�VNXOOH�KLQQD�SU|YD�HOHYHUQD��'HW�YLVDGH�VLJ�DWW�EDUD����SURFHQW�DY�OlUDUH�VRP
EHVYDUDW�HQNlWHQ�NlQGH�WLOO�GHWWD�����SURFHQW�DY�GH�OlUDUH�VRP�JHQRPI|UGH�6SHDNLQJ�XSSJLIWHQ
DQVnJ�DWW�GHQ�YDU�§P\FNHW�OlPSOLJ§�HOOHU�§OlPSOLJ§��%LIRJDGH�LQVSHODGH�P|QVWHUH[HPSHO�DQ�
VnJ����SURFHQW�JH�P\FNHW�HOOHU�WlPOLJHQ�JRG�KMlOS�YLG�EHG|PQLQJHQ��8SSJLIWHQ�NRPPHQWHUD�
GHV�VRP�VSHFLHOOW�OlPSOLJ�I|U�YX[QD�HOHYHU�RFK�QnJRW�PLQGUH�OlPSOLJ�I|U�XQJGRPDU�VRP�WLOO
VWRU�GHO�VDNQDU�DUEHWVOLYVHUIDUHQKHW��(Q�DQQDQ�V\QSXQNW�YDU�DWW�EnGH�OlUDUH�RFK�HOHYHU�XSS�
VNDWWDGH�SDUXSSJLIWHU�VRP�lYHQ�WHVWDGH�HOHYHUQDV�VDPDUEHWVI|UPnJD�

'H�VSUnNIlUGLJKHWHU�VRP�ERUGH�SU|YDV�PHU�HOOHU�Sn�DQQDW�VlWW�HQOLJW�HQNlWHUQD�lU�§VSUnN�
ULNWLJKHW§�RFK�§JUDPPDWLVN�NRUUHNWKHW§��8QGHU�gYULJD�V\QSXQNWHU�VNUHY�PnQJD�OlUDUH�DWW�GH
|QVNDGH�HQ�JHPHQVDP�SURYGDJ��VSHFLHOOD�EHG|PQLQJVDQYLVQLQJDU�I|U�G\VOHNWLNHU�RFK�JUlQVHU
I|U�EHW\JHW�0\FNHW�YlO�JRGNlQG�VDPW�EHG|PQLQJVH[HPSHO�Sn�EHW\JHQ�,FNH�JRGNlQG�RFK
0\FNHW�YlO�JRGNlQG�I|U�VnYlO�:ULWLQJ�VRP�6SHDNLQJ�

/lUDUQDV�XSSIDWWQLQJ�RP�NXUVSURYHWV�SnYHUNDQ

,�WDEHOO����UHGRYLVDV�OlUDUQDV�V\QSXQNWHU�IUnQ�HQNlWHQ�Sn�QnJUD�IUnJRU�RP�SURYHW��NXUVSODQHQ�
XQGHUYLVQLQJHQ�RFK�EHW\JVlWWQLQJHQ�

7DEHOO��� )|UGHOQLQJ�DY�OlUDUHQV�V\QSXQNWHU�Sn�NXUVSURYHW�L�HQJHOVND�$�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ�DWW
NXUVSURYHW��

,�P\FNHW
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

���VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � � ���

���SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ���

���SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� �� ���

���SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� � ���

���SnYHUNDU�YLONHW�VOXWEHW\J
OlUDUHQ�JHU�HQVNLOGD�HOHYHU

�� �� �� � ���

'HW�VWRUD�IOHUWDOHW�OlUDUH�VRP�EHVYDUDW�HQNlWHQ�DQVnJ�DWW�SURYHW�JHU�HQ�ULNWLJ�ELOG�DY�lPQHV�
V\QHQ�L�NXUVSODQHQ��,QWH�ULNWLJW�Vn�PnQJD��PHQ�GRFN�HQ�PDMRULWHW��PHQDGH�DWW�SURYHW�L�VWRU�XW�
VWUlFNQLQJ�SnYHUNDU�KXU�OlUDUHQ�WRONDU�PnOHQ�RFK�EHW\JVNULWHULHUQD�L�NXUVSODQHQ��)|UYnQDQGH



��

PnQJD�������W\FNWH�DWW�NXUVSURYHW�lU�DY�VWRU�EHW\GHOVH�I|U�YDOHW�DY�DUEHWVIRUPHU�L�XQGHUYLV�
QLQJHQ��RFK����SURFHQW�DQVnJ�DWW�SURYHW�RFNVn�SnYHUNDGH�GHQ�HQVNLOGD�HOHYHQV�VOXWEHW\J�

3n�HQ�IUnJD�L�HQNlWHQ�RP�NXUVSURYHW�VRP�KHOKHW�KDU�HQ�XWIRUPQLQJ�VRP�JHU�VW|G�YLG�EHW\JVlWW�
QLQJHQ��LQJnU�HM�L�WDEHOO�����VYDUDGH����SURFHQW�MD��'HWWD�YLVDU�DWW�SURYHW�YlO�XSSI\OOHU�V\IWHW�DWW
YDUD�HWW�VW|G�I|U�OlUDUQD�QlU�GH�JHU�HOHYHUQD�VOXWEHW\J�Sn�NXUVHQ��(Q�OlUDUH�VNULYHU�DWW�§SURYHW
KDU�InWW�RVV�DWW�LQVH�DWW�YL�KDU�YDULW�YlO�KnUGD�L�YnUD�EHG|PQLQJDU§�RFK�QnJUD�DQGUD�DWW�§GHW�VRP
lU�LQWUHVVDQWDVW��QlPOLJHQ�NRPPXQLNDWLY�I|UPnJD�lU�VYnUDVW�DWW�PlWD��6SUnNSURYHW�VSHJODU�HQ
V\Q�VRP�UHGDQ�ILQQV��DWW�VSUnNHW�VND�IXQJHUD�VRP�NRPPXQLNDWLRQVPHGHO�§���§-DJ�W\FNHU�DWW
SURYHQ�SU|YDU�PnQJD�ROLND�IlUGLJKHWHU��,QJHQ�NDQ�WLOOYHUND�Vn�SDVV�WLOOI|UOLWOLJD�SURY�VMlOY��GHOV
S�J�D��DY�WLGVEULVW��GHOV�S�J�D��HOHYXQGHUODJ�§�RFK�§.XUVSURYHW�VSHJODU�PnO�RFK�ULNWOLQMHU�YLONHW
MDJ�RFNVn�I|OMHU�§

��� (QJHOVND�%
.XUVSURYHW�L�HQJHOVND�%�YnUHQ������EHVWRG��OLNVRP�L�HQJHOVND�$��DY�GHOSURYHQ�5HDGLQJ�DQG
5HDFWLQJ��/LVWHQLQJ�DQG�5HDFWLQJ��:ULWLQJ�RFK�6SHDNLQJ��'H�WUH�I|UVWD�GHODUQD�JHQRPI|UGHV
XQGHU�HQ�WYnYHFNRUVSHULRG�PRW�VOXWHW�DY�YnUWHUPLQHQ��'HQ�Vn�NDOODGH�EUHGGQLQJVGHOHQ�
6SHDNLQJ��GLVWULEXHUDGHV�WLOO�VNRORUQD�L�E|UMDQ�DY�PDUV��/lUDUQD�KDGH�DOOWVn�P|MOLJKHW�DWW
JHQRPI|UD�GHQ�GHOHQ�DY�SURYHW�XQGHU�HQ�OlQJUH�SHULRG��/lUDUQD�YDOGH�KlU�VMlOYD�XW�KXU�PnQJD
RFK�YLOND�HOHYHU�VRP�VNXOOH�WHVWDV�

'HW�I|UVWD�GHOSURYHW��5HDGLQJ�DQG�5HDFWLQJ��RPIDWWDGH�IHP�GHODU�PHG�IUnJRU��'HVVD�EHVYDUDGH
HOHYHUQD�DQWLQJHQ�JHQRP�DWW�YlOMD�UlWW�VYDUVDOWHUQDWLY�DY�IOHUD�HOOHU�JHQRP�DWW�VNULYD�VYDUHW
PHG�HWW�HOOHU�IOHUD�RUG��/LVWHQLQJ�DQG�5HDFWLQJ�KDGH�WUH�GHODU��'H�WYn�I|UVWD�GHODUQD�YDU�LQWHU�
YMXHU�GlU�HOHYHUQD�EHVYDUDGH�IUnJRU�PHG�HJQD�RUG��'HQ�WUHGMH�GHOHQ�EHVWRG�DY�NRUWD�Q\KHWVQR�
WLVHU�GlU�HOHYHUQD�VNXOOH�YlOMD�UlWW�VYDUVDOWHUQDWLY��6YDUHQ�L�GHVVD�GHOSURY�EHG|PGHV�PHG��
HOOHU���SRlQJ��'HOSURYHW�:ULWLQJ�EHVWRG�DY�HQ�XSSVDWV�Sn�WHPDW�7HOHYLVLRQ��RFK�KlU�ILFN�HOHY�
HUQD�WYn�lPQHQ�DWW�YlOMD�PHOODQ�XWLIUnQ�JLYQD�LQVWUXNWLRQHU��,�GHOSURYHW�6SHDNLQJ�LQJLFN�HQ
LQWHUYMX�RFK�HQ�GLVNXVVLRQ�RP�NOlGHU�RFK�PRGH�

$QWDO�HOHYHU�RFK�DQYlQG�WLG

'H�UHVXOWDW�VRP�VDPODWV�LQ�RPIDWWDU�VDPPDQODJW�������HOHYHU��$Y�GHVVD�YDU�������NRPYX[�
HOHYHU��9LG�HQ�MlPI|UHOVH�PHG�UHVXOWDWHQ�IUnQ�SURYHW�VRP�JDYV�K|VWHQ������VHU�PDQ�DWW�DQGH�
OHQ�UDSSRUWHUDGH�UHVXOWDW�IUnQ�J\PQDVLHVNRODQ�lU�EHW\GOLJW�VW|UUH�Sn�YnUHQ��PHGDQ�DQWDOHW�UDS�
SRUWHUDGH�UHVXOWDW�IUnQ�NRPYX[�EDUD�lU�QnJRW�K|JUH���3n�K|VWHQ������UDSSRUWHUDGHV�HQGDVW
������IUnQ�J\PQDVLHVNRODQ�RFK�������IUnQ�NRPYX[��

9DG�EHWUlIIDU�GHOSURYHW�6SHDNLQJ�KDU�UHVXOWDW�UHGRYLVDWV�I|U�������HOHYHU��GYV��I|U����SURFHQW
DY�HOHYHUQD�L�XUYDOHW��'HW�PRWVYDUDU�YDG�VRP�NDQ�I|UYlQWDV�HQOLJW�LQVWUXNWLRQHQ�WLOO�OlUDUQD����
SURFHQW�DY�GH�HOHYHU�I|U�YLOND�SURYGDWXP�DQJLYLWV�JHQRPI|UGH�SURYHW��XWRP�GHOSURYHW
6SHDNLQJ��GHQ�I|UVWD�GDJHQ�DY�SURYSHULRGHQ��<WWHUOLJDUH�WROY�SURFHQW�JMRUGH�SURYHW�GHQ�DQGUD
GDJHQ��8QGHU�I|UVWD�SURYYHFNDQ�KDGH�SURYHW�JHQRPI|UWV�DY�|YHU����SURFHQW�DY�HOHYHUQD��(WW
PLQGUH�DQWDO��FD������JMRUGH�SURYHW�I|UH�SURYSHULRGHQV�E|UMDQ��RFK�HIWHU�SURYSHULRGHQV�VOXW
JHQRPI|UGHV�GHW�DY�HQ�HOHYJUXSS�Sn����HOHYHU�

5HVXOWDW�Sn�DOOD�I\UD�GHOSURYHQ�SHU�SURJUDP�RFK�N|Q

,�WDEHOO����RFK����SUHVHQWHUDV�EHW\JVI|UGHOQLQJDUQD�I|U�HOHYHU�Sn�J\PQDVLHVNRODQV�SURJUDP
RFK�NRPYX[�XWWU\FNW�L�SURFHQW��,�WDEHOO����nWHUILQQV�UHVXOWDWHQ�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK
/LVWHQLQJ�DQG�5HDFWLQJ�RFK�L�WDEHOO����I|U�:ULWLQJ�RFK�6SHDNLQJ�



��

'HQ�DQJLYQD�EHW\JVI|UGHOQLQJHQ�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�KDU
EHUlNQDWV�XWLIUnQ�HOHYHUQDV�XSSQnGGD�SRlQJ�Sn�GHOSURYHQ��'H�Sn�I|UKDQG�IDVWVWlOOGD�SRlQJ�
JUlQVHUQD�RPIDWWDGH�HQEDUW�EHW\JHQ�*RGNlQG�UHVSHNWLYH�9lO�JRGNlQG��)|U�EHW\JHW�0\FNHW
YlO�JRGNlQG�ILQQV�LQJD�QDWLRQHOOD�NULWHULHU��YDUI|U�EHW\JHW�0\FNHW�YlO�JRGNlQG�HM�EHUlNQDWV
I|U�GHVVD�GHOSURY��)|U�:ULWLQJ�RFK�6SHDNLQJ�DQJDY�OlUDUQD�GH�EHW\J�HOHYHUQD�InWW��RFK�GHVVD
UHGRYLVDV�L�WDEHOOHQ�

7DEHOO���� %HW\JVI|UGHOQLQJ�I|U�NXUVSURYHW�L�HQJHOVND�%�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ
DQG�5HDFWLQJ��SHU�SURJUDP�

5HDGLQJ�DQG�5HDFWLQJ /LVWHQLQJ�DQG�5HDFWLQJ

$QGHO�����HOHYHU�PHG�EHW\JHW $QGHO�����HOHYHU�PHG�EHW\JHW

*\PQDVLHSURJUDP�.RPYX[ ,* * 9*�09*
$QWDO
HOHYHU ,* * 9*�09*

$QWDO
HOHYHU

(VWHWLVND �� �� �� ��� �� �� �� ���
0HGLD �� �� �� ��� � �� �� ���
1DWXUYHWHQVNDS � �� �� ����� � �� �� �����
6DPKlOOVYHWHQVNDS �� �� �� ����� �� �� �� �����
gYULJD�QDWLRQHOOD�SURJUDP �� �� �� ��� �� �� �� ���

7RWDOW�QDW��SURJUDP��RYlJW� �� �� �� ����� � �� �� �����
gYULJD�J\PQDVLHSURJUDP �� �� �� ��� � �� �� ���

.RPYX[ �� �� �� ����� �� �� �� �����

(Q�MlPI|UHOVH�DY�UHVXOWDWHW�Sn�GH�EnGD�I|UVWD�GHOSURYHQ�YLVDU�DWW�HOHYHUQD�KDGH�HQ�VW|UUH�DQGHO
K|JD�EHW\J�RFK�HQ�PLQGUH�DQGHO�EHW\J�VRP�YDU�,FNH�JRGNlQG�Sn�/LVWHQLQJ�DQG�5HDFWLQJ�lQ�Sn
5HDGLQJ�DQG�5HDFWLQJ��2P�PDQ�MlPI|U�UHVXOWDWHQ�I|U�GH�ROLND�SURJUDPPHQ�VHU�PDQ�DWW�HOHYHU
Sn�QDWXUYHWHQVNDSVSURJUDPPHW�ILFN�GH�ElVWD�UHVXOWDWHQ�L�EnGD�GHOSURYHQ�

7DEHOO��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�HQJHOVND�%�YW�����GHOSURYHQ�:ULWLQJ�RFK�6SHDNLQJ��SHU�SURJUDP�
:ULWLQJ 6SHDNLQJ

$QGHO�����HOHYHU�PHG�EHW\JHW $QGHO�����HOHYHU�PHG�EHW\JHW
*\PQDVLHSURJUDP�.RPYX[ ,* * 9* 09*

$QWDO
HOHYHU ,* * 9* 09*

$QWDO
HOHYHU

(VWHWLVND �� �� �� � ��� � �� �� � ���
0HGLD � �� �� � ��� 
 
 
 
 ��
1DWXUYHWHQVNDS � �� �� �� ����� � �� �� �� ���
6DPKlOOVYHWHQVNDS �� �� �� � ����� � �� �� � ���
gYULJD�QDWLRQHOOD�SURJUDP �� �� �� � ��� � �� �� � ���

7RWDOW�QDW��SURJUDP��RYlJW� �� �� �� � ����� � �� �� � �����
gYULJD�J\PQDVLHSURJUDP � �� �� � ��� 
 
 
 
 ��
.RPYX[ � �� �� � ����� � �� �� � ���


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

9L�NDQ��OLNVRP�I|UHJnHQGH�WHUPLQ��NRQVWDWHUD�DWW�GHOSURYHW�6SHDNLQJ�JHQRPI|UGHV�DY�SURFHQ�
WXHOOW�VHWW�IOHU�HOHYHU�L�NRPYX[�lQ�L�J\PQDVLHVNRODQ������MlPI|UW�PHG�����L�J\PQDVLHW���9DU�
I|U�GHW�I|UKnOOHU�VLJ�Vn�KDU�LQWH�XQGHUV|NWV�

,�ILJXU����QHGDQ�nVNnGOLJJ|UV�VNLOOQDGHQ�PHOODQ�UHVXOWDWHQ�I|U�NYLQQRU�RFK�PlQ�



��

5HDGLQJ
�����������/LVWHQLQJ
�����������:ULWLQJ������������6SHDNLQJ�

�� �� ��
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.YLQQRU 0lQ .YLQQRU 0lQ .YLQQRU 0lQ .YLQQRU 0lQ
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)LJXU��� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHW�L�HQJHOVND�%�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ��/LVWHQLQJ�DQG
5HDFWLQJ��:ULWLQJ�RFK�6SHDNLQJ�SHU�N|Q���

6RP�IUDPJnU�DY�ILJXU����XSSQnGGH�PlQQHQ�HWW�ElWWUH�UHVXOWDW�lQ�NYLQQRUQD�Sn�EnGH�5HDGLQJ
DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ��%HWUlIIDQGH�GHOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�KDU�YL
NXQQDW�QRWHUD�HQ�UHODWLYW�VWRU�VNLOOQDG�PHOODQ�PlQV�RFK�NYLQQRUV�UHVXOWDW�XQGHU�GH�VHQDVWH
WHUPLQHUQD��PHGDQ�VNLOOQDGHQ�PHOODQ�N|QHQ�I|U�/LVWHQLQJ�DQG�5HDFWLQJ�KDU�YDULHUDW�QnJRW
XQGHU�VDPPD�WLG�¤�PlQQHQ�KDU�GRFN�DOOWLG�KDIW�HWW�QnJRW�ElWWUH�UHVXOWDW��9DUI|U�PlQ�SUHVWHUDU
ElWWUH�Sn�GHOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�lU�QnJRW�VRP�YL�InU�nWHUNRPPD�WLOO��/LNVRP�YLG�WLGL�
JDUH�SURYWLOOIlOOHQ�SUHVWHUDU�GRFN�NYLQQRUQD�QnJRW�ElWWUH�lQ�PlQQHQ�Sn�GHOSURYHW�:ULWLQJ�
8WIDOOHW�I|U�GHOSURYHW�6SHDNLQJ�E|U�WRONDV�PHG�VWRU�I|UVLNWLJKHW�HIWHUVRP�XUYDOHW�LQWH�lU
VOXPSPlVVLJW���L�DQYLVQLQJDUQD�VlJV�DWW�OlUDUQD�VMlOYD�NDQ�YlOMD�XW�RFK�WHVWD�GH�HOHYHU�YLONDV
SUHVWDWLRQHU�GH�lU�RVlNUD�Sn�

3RlQJI|UGHOQLQJ�I|U�GHOSURYHQ�5HDGLQJ�	�5HDFWLQJ�RFK�/LVWHQLQJ�	
5HDFWLQJ
,�ILJXU����YLVDV�SRlQJI|UGHOQLQJHQ�LQRP�GH�EnGD�GHOSURYHQ�PHG�DQJLYQD�JUlQVHU�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG�LQODJGD�

5HDGLQJ�DQG�5HDFWLQJ

�

��

���

���

���

���

���

� �� �� �� �� �� ��
3RlQJ

$QWDO�HOHYHU
9**

�

/LVWHQLQJ�DQG�5HDFWLQJ

�
���
���
���
���
���
���
���

� � �� �� �� ��
3RlQJ

$QWDO�HOHYHU 9**

)LJXU��� 3RlQJI|UGHOQLQJ�L�NXUVSURYHW�L�HQJHOVND�%�YW�����GHOSURYHQ�5HDGLQJ�DQG�5HDFWLQJ��UHVSHNWLYH
/LVWHQLQJ�DQG�5HDFWLQJ�PHG�EHW\JVJUlQVHUQD�I|U�*RGNlQG��*��RFK�9lO�JRGNlQG��9*��

������������������������������������������������
��,�VWDSODUQD�I|U�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�I|UHNRPPHU�HM�EHW\JHW�0\FNHW�YlO�*RGNlQG�
%HW\JHQ�KDU�EHUlNQDWV�XWLIUnQ�HOHYHUQDV�HUKnOOQD�SURYSRlQJ�RFK�GH�EHW\JVJUlQVHU�VRP�ILQQV�DQJLYQD�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG��YLONHW�VDNQDV�I|U�GHW�K|JVWD�EHW\JHW��



��

)|U�GHOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�YDU�GHW�PD[LPDOD�DQWDOHW�SRlQJ�����*UlQVHUQD�I|U�JRG�
NlQW�RFK�YlO�JRGNlQW�EHW\J�YDU����UHVSHNWLYH����SRlQJ��)|U�GHOSURYHW�/LVWHQLQJ�DQG�5HDFWLQJ
YDU�PRWVYDUDQGH�EHW\JVJUlQVHU����UHVSHNWLYH����SRlQJ��0D[SRlQJHQ�YDU�����%HW\JVJUlQVHUQD
I|U�GH�EnGD�GHOSURYHQ�IDVWVWlOOGHV�LQQDQ�SURYHW�JDYV��,�OlUDUHQNlWHQ�WLOOIUnJDGHV�OlUDUQD�RP�GH
DQVnJ�DWW�SRlQJJUlQVHUQD�I|U�GH�ROLND�EHW\JHQ�PRWVYDUDGH�GHUDV�XSSIDWWQLQJ�����SURFHQW�DY
GHP�VRP�EHVYDUDGH�HQNlWHQ�YDU�Q|MGD�PHG�GHQ�JLYQD�JRGNlQGJUlQVHQ�RFK����SURFHQW
DFFHSWHUDGH�JUlQVHQ�I|U�9lO�JRGNlQG��$Y�GHP�VRP�KDGH�HQ�DYYLNDQGH�XSSIDWWQLQJ�DQVnJ�PHU
lQ�KlOIWHQ�DWW�JRGNlQGJUlQVHQ�ERUGH�YDULW�K|JUH��'HW�NDQ�W\FNDV�I|UYnQDQGH��HIWHUVRP�DQGHOHQ
HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�Sn�GHWWD�GHOSURY�lU�UHODWLYW�K|J��9DG�EHWUlIIDU�GHOSURYHW
/LVWHQLQJ�DFFHSWHUDGH����SURFHQW�UHVSHNWLYH����SURFHQW�DY�OlUDUQD�JUlQVHUQD�I|U�JRGNlQW�RFK
YlO�JRGNlQW�EHW\J��$Y�GHP�VRP�LQWH�YDU�Q|MGD�YLOOH�GH�IOHVWD�KDIW�K|JUH�EHW\JVJUlQVHU�

)|UGHOQLQJHQ�DY�NXUVEHW\JHQ�L�HQJHOVND�$�I|U�GH�HOHYHU�VRP�LQJLFN�L�XUYDOHW�YDU�,FNH�JRGNlQG
WYn�SURFHQW��*RGNlQG����SURFHQW��9lO�JRGNlQG����SURFHQW�RFK�EHW\JHW�0\FNHW�YlO�JRGNlQG
���SURFHQW�����SURFHQW�DY�GH�HOHYHU�VRP�JHQRPI|UGH�%�SURYHW�KDGH�DOOWVn�9lO�JRGNlQG�HOOHU
0\FNHW�YlO�JRGNlQG�L�EHW\J�Sn�$�NXUVHQ��$QGHOHQ�HOHYHU�PHG�EHW\JHW�,FNH�JRGNlQG�Sn�IUDP�
I|U�DOOW�5HDGLQJ�DQG�5HDFWLQJ�InU�PHG�WDQNH�Sn�GHWWD�DQVHV�I|UYnQDQVYlUW�K|J��6NLOOQDGHQ
PHOODQ�GH�NUDY�VRP�HQOLJW�NXUVSODQHQ�VWlOOV�Sn�HOHYHUQD�L�NXUV�$�RFK�%�lU�VWRU��0|MOLJHQ�NDQ
WLGHQ����WLPPDU�YDUD�QnJRW�NRUW�I|U�DWW�DOOD�HOHYHU�VNDOO�KLQQD�XSSQn�NXUVPnOHQ�I|U�HQJHOVND�%�
9L�VHU�RFNVn�DWW�GHW�ILQQV�HWW�OLWHW�DQWDO�HOHYHU�VRP�GHOWDU�L�XQGHUYLVQLQJHQ�RFK�WLOO�RFK�PHG
JHQRPI|U�NXUVSURYHW�I|U�HQJHOVND�%�XWDQ�DWW�YDUD�JRGNlQGD�L�$�NXUVHQ�YLONHW�lU�I|UYnQDQGH�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

$OOD�DY�SURYHW�EHU|UGD�OlUDUH�KDGH�XSSPDQDWV�DWW�VlQGD�LQ�OlUDUHQNlWHQ�WLOO�$YGHOQLQJHQ�I|U
VSUnNSHGDJRJLN�YLG�*|WHERUJV�XQLYHUVLWHW��)|U�HQJHOVND�%�LQNRP�����HQNlWHU��%HVWlOOW�OlUDU�
PDWHULDO�YDU�������YLONHW�EHW\GHU�DWW�HQGDVW�FD����SURFHQW�DY�HQNlWHUQD�VNLFNDWV�LQ��3nSHNDV
E|U�GRFN�DWW�OlUDUH�Sn�YLVVD�VNRORU�KDU�VlQW�LQ�HQ�JHPHQVDP�EODQNHWW��'n�HQNlWVYDUHQ�XWJ|U�HWW
YLNWLJW�XQGHUODJ�L�DUEHWHW�PHG�DWW�XWYHFNOD�SURYHQ�YRUH�GHW�|QVNYlUW�DWW�lQQX�IOHU�OlUDUH
VNLFNDGH�LQ�VLQD�HQNlWVYDU�

/lPSOLJD�WH[WHU�W\FNWH�GH�IOHVWD

(Q�DY�IUnJRUQD�L�HQNlWHQ�DQJnHQGH�GHOSURYHW�5HDGLQJ�DQG�5HDFWLQJ�JlOOHU�WH[WHUQDV�OlPSOLJ�
KHW�L�UHODWLRQ�WLOO�NXUVSODQHQ��*OlGMDQGH�QRJ�DQJDY�GH�IOHVWD�VRP�EHVYDUDW�HQNlWHQ�DWW�WH[WHUQD�L
VWRUW�VHWW�lU�OlPSOLJD�HOOHU�P\FNHW�OlPSOLJD��I|U�1DUQLD����SURFHQW��0LQLWH[WV����SURFHQW�
:DVKLQJ�0DFKLQHV����SURFHQW�RFK�I|U�9RFDEXODU\����SURFHQW�DY�OlUDUQD��3URYGHOHQ�2QH
:RUG�*DSV�DYYLNHU�GlUHPRW�QnJRW�HIWHUVRP����SURFHQW�DY�OlUDUQD�DQVnJ�GHQ�PLQGUH�OlPSOLJ�
$Y�OlUDUHQNlWHUQD�DWW�G|PD�lU�HQ�RUVDN�DWW�GHQ�SURYGHOHQ�DQVnJV�RYDQOLJW�VYnU�RFK�DOOWI|U�LQ�
ULNWDG�Sn�LGLRPDWLVND�XWWU\FN�����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�5HDGLQJ�DQG�5HDFWLQJ�JDY�HWW
WLOOI|UOLWOLJW�PnWW�Sn�HOHYHUQDV�I|UPnJD�DWW�OlVD�HQJHOVN�WH[W��'H�VRP�VYDUDW�QHM�Sn�GHQQD�IUnJD
PRWLYHUDU�GHW�Sn�ROLND�VlWW��PHQ�HQ�LQYlQGQLQJ�lU�DWW�HQ�GHO�HOHYHU�NlQW�VLJ�WLGVSUHVVDGH��'lU
QRWHUDU�YL�HPHOOHUWLG�DWW�NODJRPnOHQ�Sn�WLGVSUHVV�KDU�PLQVNDW�NUDIWLJW�MlPI|UW�PHG�WLGLJDUH
WHUPLQHU�

%HWUlIIDQGH�GHOSURYHW�/LVWHQLQJ�DQG�5HDFWLQJ�W\FNWH����SURFHQW�DY�OlUDUQD�DWW�$UVRQ�$WWDFNV
YDU�OlPSOLJ�HOOHU�P\FNHW�OlPSOLJ��0RWVYDUDQGH�XWIDOO�I|U�7KH�%LJ�,VVXH�YDU����SURFHQW�RFK�I|U
1HZV�,WHPV����SURFHQW�

%HG|PQLQJVDQYLVQLQJDUQD�WLOO�5HDGLQJ�DQG�5HDFWLQJ�RFK�/LVWHQLQJ�DQG�5HDFWLQJ�DQVnJV�IXQ�
JHUD�EUD�DY����UHVSHNWLYH����SURFHQW�DY�OlUDUQD��$Y�GHP�VRP�KDGH�HQ�DYYLNDQGH�XSSIDWWQLQJ
DQVnJ�HQ�GHO�DWW�GHW�WRJ�OnQJ�WLG�DWW�EHG|PD�SURYGHODU�PHG�|SSQD�VYDU��0DQ�|QVNDU�HQ�I\OOLJ�
DUH�PDOO�PHG�IOHU�H[HPSHO�Sn�JRGWDJEDUD�RFK�DFFHSWDEOD�VYDU�HOOHU�I|UHVOnU�DWW�GH�|SSQD�VYDUHQ
HUVlWWV�PHG�IOHUYDOVXSSJLIWHU�



��

���UHVSHNWLYH����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�GH�WYn�XSSJLIWHUQD�L�GHOSURYHW�:ULWLQJ�XQGHU
UXEULNHQ�7HOHYLVRQ��6RDS�RSHUDV�¤�D�UHZDUGLQJ�SDVWLPH"�RFK�+RZ�LV�WKH�QHZV�UHSRUWHG�RQ
79"��IXQJHUDGH�EUD��'HQ�YDQOLJDVWH�LQYlQGQLQJHQ�EODQG�GHP�VRP�LQWH�DQVnJ�XSSJLIWHUQD
OlPSOLJD�YDU�DWW�GHW�ILQQV�HOHYHU�VRP�LQWH�WLWWDU�Sn�79��%ODQG�NRPPHQWDUHUQD�WLOO�YDO�DY�lPQH
JDYV�L�HQNlWHUQD�PnQJD�XWWU\FN�I|U�KHOW�PRWVDWWD�nVLNWHU��§8SSOHYGHV�DY�HOHYHUQD�VRP�UROLJD
lPQHQ�DWW�VNULYD�RP§�RFK�§(OHYHUQD�DQVnJ�lPQHQD�RLQVSLUHUDQGH�RFK�WMDWLJD§�����SURFHQW�DY
OlUDUQD�VRP�EHVYDUDW�HQNlWHQ�DQVnJ�DWW�GH�ELIRJDGH�H[HPSHOXSSVDWVHUQD�YDU�WLOO�JRG�HOOHU�WlP�
OLJHQ�JRG�KMlOS�YLG�EHG|PQLQJHQ�DY�HOHYHUQDV�SUHVWDWLRQHU�

+lOIWHQ�JHQRPI|UGH�6SHDNLQJ

���SURFHQW�DY�OlUDUQD�XSSJDY�DWW�GH�JHQRPI|UW�GHOSURYHW�6SHDNLQJ�PHG�YDULHUDQGH�DQWDO�HOHY�
HU�����SURFHQW�DY�GHVVD�OlUDUH�DQVnJ�DWW�XSSJLIWHQ�3HRSOH�DQG�&ORWKHV�YDU�OlPSOLJ�HOOHU�P\FNHW
OlPSOLJ�L�UHODWLRQ�WLOO�NXUVSODQHQ�����SURFHQW�W\FNWH�DWW�H[HPSHOEDQGHQ�YDU�WLOO�JRG�HOOHU�WlPOL�
JHQ�JRG�KMlOS��)|U�I|UVWD�JnQJHQ�VNLFNDGHV�PDWHULDOHW�WLOO�6SHDNLQJ�XW�WLGLJDUH�lQ�GH�DQGUD
SURYGHODUQD�I|U�DWW�JH�OlUDUQD�VW|UUH�P|MOLJKHWHU�DWW�KLQQD�JHQRPI|UD�SURYGHOHQ��+HOD����SUR�
FHQW�DY�DOOD�OlUDUH�XSSJDY�GRFN�DWW�GH�LQWH�NlQW�WLOO�DWW�GHOSURYHW�NRPPLW�WLOO�VNRODQ�WLGLJDUH�Sn
WHUPLQHQ�

3n�IUnJDQ�RP�GHW�ILQQV�GHODU�DY�VSUnNIlUGLJKHWHQ�VRP�ERUGH�SU|YDV�PHU�HOOHU�Sn�HWW�DQQDW�VlWW
VYDUDGH�HWW�DQWDO�OlUDUH�DWW�§JUDPPDWLVN�NRUUHNWKHW§�HOOHU�§VSUnNULNWLJKHW§�ERUGH�KD�SU|YDWV�L
HQ�VW|UUH�XWVWUlFNQLQJ��8QGHU�UXEULNHQ�§gYULJD�V\QSXQNWHU�Sn�SURYHW§�ILQQV�|QVNHPnO�RP�HQ
JHPHQVDP�SURYGDJ�L�KHOD�ODQGHW�I|U�DWW�JDUDQWHUD�VHNUHWHVVHQ��|QVNHPnO�RP�EHW\JVJUlQVHU�I|U
EHW\JHW�0\FNHW�YlO�JRGNlQG�VDPW�|QVNHPnO�RP�H[HPSHOXSSVDWVHU�I|U�EHW\JHQ�,FNH�JRGNlQG
RFK�0\FNHW�YlO�JRGNlQG�

/lUDUQDV�XSSIDWWQLQJ�RP�NXUVSURYHWV�SnYHUNDQ

,�WDEHOO����UHGRYLVDV�OlUDUQDV�V\QSXQNWHU�IUnQ�HQNlWHQ�Sn�QnJUD�IUnJRU�RP�SURYHW��NXUVSODQHQ�
XQGHUYLVQLQJHQ�RFK�EHW\JVlWWQLQJHQ�

7DEHOO��� )|UGHOQLQJ�DY�OlUDUQDV�V\QSXQNWHU�Sn�NXUVSURYHW�L�HQJHOVND�%�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ
DWW�NXUVSURYHW��

,�P\FNHW�VWRU
XWVWUlFNQLQJ

���

,�JDQVND
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � � ���

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

� �� �� � ���

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ
JHU�HQVNLOGD�HOHYHU

� �� �� � ���

���SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDW�HQNlWHQ�DQVnJ�DWW�SURYHW�L�JDQVND�VWRU�HOOHU�P\FNHW�VWRU
XWVWUlFNQLQJ�VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ��'HW�lU�LQWUHVVDQW�DWW�QRWHUD�DWW�PHU�lQ�KlOIWHQ
W\FNHU�DWW�NXUVSURYHW�L�JDQVND�VWRU�XWVWUlFNQLQJ�SnYHUNDU�LQQHKnOOHW�L�XQGHUYLVQLQJHQ�Sn
NXUVHQ�



��

3n�HQ�IUnJD�L�HQNlWHQ�RP�NXUVSURYHW�VRP�KHOKHW�KDU�HQ�XWIRUPQLQJ�VRP�JHU�VW|G�YLG�EHW\JV�
VlWWQLQJHQ��LQJnU�HM�L�WDEHOO�����VYDUDU����SURFHQW�DY�OlUDUQD�MD��.XUVSURYHW�DQVHV�DOOWVn�XSS�
I\OOD�V\IWHW�DWW�YDUD�HWW�VW|G�I|U�OlUDUHQ�YLG�EHW\JVVlWWQLQJHQ�DY�HOHYHUQD��(Q�OlUDUH�VNULYHU�
§-DJ�KDU�WRONDW�NXUVSODQHQV�PnO�RFK�GlUHIWHU�VHWW�DWW�PLQ�WRONQLQJ�VWlPPHU�QnJRUOXQGD�PHG
NXUVSURYHW��.XUVSURYHW�KDU�KMlOSW�PLJ�DWW�NRQNUHWLVHUD�EHW\JVNULWHULHUQD§��(Q�DQQDQ�VNULYHU��
§+XU�VNXOOH�MDJ�VRP�Q\�OlUDUH�DQQDUV�YHWD�YDU�QLYnQ�VNDOO�OLJJD"§



��

��� )UDQVND�%�¤�NXUV�%
'HW�QDWLRQHOOD�SURYHW�L�IUDQVND�EHVWRG�DY�I\UD�GHOSURY���&RPSUpKHQVLRQ�eFULWH��&RPSUpKHQ�
VLRQ�2UDOH��3URGXFWLRQ�eFULWH�RFK�3URGXFWLRQ�2UDOH���VRP�L�WXU�RFK�RUGQLQJ�SU|YDGH�OlV��RFK
K|UI|UVWnHOVH��IUL�VNULIWOLJ�RFK�IUL�PXQWOLJ�SURGXNWLRQ��'HW�IMlUGH�GHOSURYHW��3URGXFWLRQ�2UDOH�
VNXOOH�HQOLJW�UHNRPPHQGDWLRQHUQD�JHQRPI|UDV�PHG�HWW�XUYDO�DY�HOHYHU�L�YDUMH�XQGHUYLVQLQJV�
JUXSS��3n�I|UV|N�VNLFNDGHV�GHWWD�GHOSURY�XW�WLOO�VNRORUQD�WLGLJDUH�lQ�|YULJD�I|U�DWW�JH�OlUDUQD
PHU�WLG�DWW�JHQRPI|UD�GHW�

'HOSURYHW�&RPSUpKHQVLRQ�eFULWH�XWJMRUGHV�DY�WYn�DYVQLWW�PHG�VDNSURVD�RFK�HWW�DYVQLWW�PHG�HQ
VN|QOLWWHUlU�WH[W��'HQ�I|UVWD�VDNSURVDWH[WHQ�KDGH�IUnJRU�PHG�HOHYSURGXFHUDGH�VYDU�PHGDQ�GHQ
DQGUD�nWI|OMGHV�DY�HQ�SDUDOOHOOWH[W�PHG�OXFNRU��GlU�HOHYHUQD�VNXOOH�VNULYD�HWW�HOOHU�IOHUD�RUG�
bYHQ�GHQ�VN|QOLWWHUlUD�WH[WHQ�I|OMGHV�DY�HQ�SDUDOOHOOWH[W�PHG�OXFNRU��'HOSURYHW�&RPSUpKHQ�
VLRQ�2UDOH�EHVWRG�DY�WUH�GHODU�VRP�DYO\VVQDGHV�IUnQ�OMXGEDQG��7LOO�GH�HIWHUI|OMDQGH�IUnJRUQD
SURGXFHUDGH�HOHYHQ�VYDUHQ�Sn�IUDQVND�PHG�HWW�HOOHU�IOHUD�RUG��8SSJLIWHQ�WLOO�3URGXFWLRQ�eFULWH
LQQHEDU�DWW�HOHYHQ�VNXOOH�VNULYD�HWW�XWI|UOLJW�VYDU�Sn�HWW�EUHY��,�GHOSURYHW�3URGXFWLRQ�2UDOH
VDPWDODGH�HOHYHQ�PHG�KMlOS�DY�HQ�VHULH�ELOGHU�PHG�OlUDUHQ�RP�UHVRU��)|UVWD�GHOHQ�YDU�DY�PHU
EXQGHQ�NDUDNWlU�PHGDQ�GHQ�DQGUD�GHOHQ�NUlYGH�PHU�VMlOYVWlQGLJKHW�DY�HOHYHQ�

$QWDO�HOHYHU�RFK�DQYlQG�WLG

$QWDOHW�UHGRYLVDGH�HOHYUHVXOWDW�IUnQ�XUYDOVVNRORUQD�RPIDWWDU�VDPPDQODJW�����HOHYHU��(OHY�
JUXSSHQ�XWJ|UV�DY����SURFHQW�NYLQQRU�RFK����SURFHQW�PlQ��%HW\J�Sn�GHOSURYHW�3URGXFWLRQ
2UDOH�KDU�UHGRYLVDWV�I|U�����HOHYHU��GYV��I|U����SURFHQW�DY�WRWDOJUXSSHQ��YLONHW�PHU�lQ�YlO
PRWVYDUDU�I|UYlQWQLQJDUQD��HIWHUVRP�OlUDUQD�XSSPDQDGHV�DWW�SU|YD�FD�VH[���nWWD�HOHYHU�SHU
XQGHUYLVQLQJVJUXSS�

'H�IOHVWD�HOHYHU�NRPPHU�IUnQ�GH�WYn�VWRUD�SURJUDPPHQ��QDWXUYHWHQVNDSV��RFK�VDPKlOOVYHWHQ�
VNDSVSURJUDPPHQ��GlU�HOHYHUQD�REOLJDWRULVNW�OlVHU�HWW�DQGUD�IUlPPDQGH�VSUnN��$QWDOHW�HOHYHU
IUnQ�|YULJD�J\PQDVLHSURJUDP�XWJ|U�HQGDVW�WUH�SURFHQW�DY�DOOD�HOHYHU�L�XQGHUV|NQLQJHQ��5HVXO�
WDWHW�I|U�GHVVD�HOHYHU�UHGRYLVDV�VDPPDQVODJHW��)UnQ�.RPYX[�I|UHOLJJHU�HQGDVW�UHVXOWDW�I|U�HQ
HOHY��2P�GHVVD�I|UKnOODQGHQ�NDQ�DQVHV�JlOOD�I|U�GHQ�VYHQVND�J\PQDVLHVNRODQ�L�VWRUW��PnVWH
PDQ�NRQVWDWHUD�DWW�P\FNHW�In�HOHYHU�YlOMHU�IUDQVND�VRP�%�VSUnN�L�VLWW�LQGLYLGXHOOD�YDO�

���SURFHQW�DY�GH�HOHYHU�I|U�YLOND�SURYGDWXP�DQJLYLWV�JMRUGH�SURYHW�UHGDQ�GHQ�I|UVWD�GDJHQ�GHW
IDQQV�WLOOJlQJOLJW��GYV��GHQ����DSULO��gYULJD�HOHYHU�KDU�VHGDQ�JHQRPI|UW�SURYHW�Sn�ROLND�GDJDU
IUDP�W�R�P��GHQ����PDM��)|U�WLR�SURFHQW�DY�HOHYHUQD�VDNQDV�XSSJLIW�RP�SURYGDWXP��$QWDOHW
OHNWLRQVWLPPDU�LQQDQ�SURYHW�JHQRPI|UGHV�YDULHUDU��0HGHOWDOHW�OLJJHU�Sn�PHOODQ�����RFK����
WLPPDU��'HVVD�VLIIURU�VNDOO�GRFN�WRONDV�PHG�HQ�YLVV�I|UVLNWLJKHW�HIWHUVRP�IUnJDQ�Sn�UHVXOWDW�
EODQNHWWHQ�YDU�RNODUW�IRUPXOHUDG��Vn�DWW�PnQJD�OlUDUH�I|UPRGOLJHQ�NRP�DWW�UlNQD�LQ�lYHQ�$�
NXUVHQV����WLPPDU��HIWHUVRP�DQJLYHW�WLPDQWDO�|YHUVWLJHU�%�NXUVHQV�WLG�RP�����WLPPDU

5HVXOWDW�Sn�DOOD�I\UD�GHOSURYHQ�SHU�SURJUDP�RFK�N|Q�

,�WDEHOO����RFK����QHGDQ�UHGRYLVDV�I|UGHOQLQJHQ�DY�EHW\J�I|U�DOOD�I\UD�GHOSURYHQ�SHU�SURJUDP�



��

7DEHOO���� %HW\JVI|UGHOQLQJDU�L�NXUVSURYHW�L�%�IUDQVND�%�YW�����GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH�RFK
&RPSUpKHQVLRQ�2UDOH��SHU�SURJUDP�

&RPSUpKHQVLRQ�eFULWH &RPSUpKHQVLRQ�2UDOH
$QGHO�����HOHYHU�PHG�EHW\J $QGHO�����HOHYHU�PHG�EHW\J

*\PQDVLHSURJUDP�NRPYX[ ,* * 9*�09*
$QWDO
HOHYHU ,* * 9*�09*

$QWDO
HOHYHU

1DWXUYHWHQVNDS � �� �� ��� � �� �� ���
6DPKlOOVYHWHQVNDS �� �� �� ��� � �� �� ���
gYULJD�QDWLRQHOOD�SURJUDP 
 
 
 �� 
 
 
 ��

7RWDOW�QDW��SURJUDP��RYlJW� �� �� �� ��� � �� �� ���
gYULJD�J\PQDVLHSURJUDP 
 
 
 �� 
 
 
 ��
.RPYX[ 
 
 
 � 
 
 
 �


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

7DEHOO���� %HW\JVI|UGHOQLQJDU�L�NXUVSURYHW�L�%�IUDQVND�%�YW�����GHOSURYHQ�3URGXFWLRQ�eFULWH�RFK�3URGXFWLRQ
2UDOH��SHU�SURJUDP�

3URGXFWLRQ�eFULWH 3URGXFWLRQ�2UDOH
$QGHO�����HOHYHU�PHG�EHW\J $QGHO�����HOHYHU�PHG�EHW\J

*\PQDVLHSURJUDP�NRPYX[ ,* * 9* 09*
$QWDO
HOHYHU ,* * 9* 09*

$QWDO
HOHYHU

1DWXUYHWHQVNDS � �� �� �� ��� � �� �� �� ���
6DPKlOOVYHWHQVNDS � �� �� � ��� � �� �� � ���
gYULJD�QDWLRQHOOD�SURJUDP 
 
 
 
 �� 
 
 
 
 �

7RWDOW�QDW��SURJUDP��RYlJW� � �� �� � ��� � �� �� �� ���
gYULJD�J\PQDVLHSURJUDP 
 
 
 
 �� 
 
 
 
 �
.RPYX[ 
 
 
 
 � 
 
 
 
 �


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

(OHYHUQD�Sn�QDWXUYHWHQVNDSVSURJUDPPHW�ILFN�HQ�VW|UUH�DQGHO�K|JD�EHW\J�lQ�HOHYHUQD�Sn�VDP�
KlOOVYHWHQVNDSVSURJUDPPHW��6NLOOQDGHQ�L�UHVXOWDW�lU�XQJHIlU�GHQVDPPD�Sn�DOOD�GHOSURYHQ�

'HW�ILQQV�YLVVD�VNLOOQDGHU�L�EHW\JVI|UGHOQLQJHQ�PHOODQ�GH�I\UD�GHOSURYHQ��&RPSUpKHQVLRQ
eFULWH�RFK�&RPSUpKHQVLRQ�2UDOH�VDPW�3URGXFWLRQ�2UDOH�KDU�L�VWRUW�VHWW�HWW�OLNDUWDW�UHVXOWDW�
PHGDQ�3URGXFWLRQ�eFULWH�KDU�OlJUH�DQGHO�HOHYHU�PHG�K|JD�EHW\J��.DQVNH�lU�I|UNODULQJHQ�DWW
OlUDUQD�KlU�LQWH�YDU�EHURHQGH�DY�IDVWVWlOOGD�SRlQJJUlQVHU��'HWWD�JlOOHU�RFNVn�I|U�3URGXFWLRQ
2UDOH��PHQ�KlU�lU�DQWDOHW�EHG|PGD�HOHYHU�OLWHW�RFK�XUYDOHW�DY�HOHYHU�LFNH�VOXPSPlVVLJW�
9LGDUH�NDQ�OlUDUQD�L�3URGXFWLRQ�eFULWH�KD�EHG|PW�VLQD�HOHYHUV�XSSVDWVHU�VWUlQJDUH�lQ�DYVHWW
�MlPI|UW�PHG�P|QVWHUXSSVDWVHUQD��

,�ILJXU����QHGDQ�nVNnGOLJJ|UV�VNLOOQDGHQ�L�UHVXOWDW�PHOODQ�NYLQQRU�RFK�PlQ�Sn�GH�ROLND�GHOSUR�
YHQ�
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)LJXU���� %HW\JVI|UGHOQLQJ�Sn�NXUVSURYHQ�L�%�IUDQVND�%�YW�����GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH��&(��
&RPSUpKHQVLRQ�2UDOH��&2���3URGXFWLRQ�eFULWH��3(��RFK�3URGXFWLRQ�2UDOH��32���SHU�N|Q���

,�GHOSURYHW�&RPSUpKHQVLRQ�eFULWH�lU�NYLQQRUQDV�EHW\J�QnJRW�ElWWUH�lQ�PlQQHQV��PHQ�Sn�GHO�
SURYHW�&RPSUpKHQVLRQ�2UDOH�lU�GHW�LQJHQ�VNLOOQDG�PHOODQ�N|QHQ��9DG�JlOOHU�GH�SURGXNWLYD
GHODUQD�lU�NYLQQRUQDV�EHW\J�ElWWUH�L�PXQWOLJ�SURGXNWLRQ��3URGXFWLRQ�2UDOH��,�GHW�VNULIWOLJD
I|UHOLJJHU�LQJHQ�VW|UUH�VNLOOQDG�L�UHVXOWDW�PHOODQ�NYLQQRU�RFK�PlQ�

3RlQJI|UGHOQLQJ�I|U�GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH�RFK
&RPSUpKHQVLRQ�2UDOH
,�ILJXU����YLVDV�SRlQJI|UGHOQLQJHQ�LQRP�GH�EnGD�GHOSURYHQ�PHG�DQJLYQD�JUlQVHU�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG�LQODJGD�

&RPSUpKHQVLRQ�eFULWH

�

��

��

��

��

��

��

� � �� �� �� �� �� �� ��
3RlQJ

$QWDO�HOHYHU

* 9*

�

&RPSUpKHQVLRQ�2UDOH

�

��

��

��

��

��

��

� � �� �� �� �� ��
3RlQJ

$QWDO�HOHYHU

* 9*

)LJXU��� 3RlQJI|UGHOQLQJ�Sn�NXUVSURYHW�L�%�IUDQVND�%�YW�����GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH�RFK
&RPSUpKHQVLRQ�2UDOH�PHG�EHW\JVJUlQVHUQD�I|U�*RGNlQG��*��RFK�9lO�JRGNlQG��9*��

%HW\JVJUlQVHUQD�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG�YDU����UHVSHNWLYH����I|U�GHOSURYHW
&RPSUpKHQVLRQ�eFULWH�DY�WRWDOW����SRlQJ��RFK����UHVSHNWLYH����SRlQJ�I|U�GHOSURYHW�&RP�
SUpKHQVLRQ�2UDOH�DY�PD[LPDOD�����,�GHOSURYHW�&RPSUpKHQVLRQ�eFULWH�YDU�GHW�HQ�UHODWLYW�VWRU
DQGHO�HOHYHU�VRP�KDGH�O|VW�QlVWDQ�DOOD�XSSJLIWHU�UlWW�

������������������������������������������������
��,�VWDSODUQD�I|U�&RPSUpKHQVLRQ�eFULWH�RFK�&RPSUpKHQVLRQ�2UDOH�I|UHNRPPHU�HM�EHW\JHW�0\FNHW�YlO�*RGNlQG�
%HW\JHQ�KDU�EHUlNQDWV�XWLIUnQ�HOHYHUQDV�HUKnOOQD�SURYSRlQJ�RFK�GH�EHW\JVJUlQVHU�VRP�ILQQV�DQJLYQD�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG��YLONHW�VDNQDV�I|U�GHW�K|JVWD�EHW\JHW��



��

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

$OOD�OlUDUH��LQWH�EDUD�GH�OlUDUH�VRP�XQGHUYLVDGH�Sn�GH�VNRORU�VRP�LQJLFN�L�XUYDOHW�I|U�UHVXOWDW�
UHGRYLVQLQJHQ��XSSPDQDGHV�DWW�VNLFND�LQ�OlUDUHQNlWHQ�VRP�PHGI|OMGH�SURYHW�L�)UDQVND�%��NXUV
%������HQNlWHU�KDU�VlQWV�LQ��1HGDQ�UHGRYLVDV�NRUWIDWWDW�VYDUHQ�

3n�GHW�VWRUD�KHOD�lU�OlUDUQD�Q|MGD�PHG�DOOD�GHOSURY�����SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDW�HQ�
NlWHQ�KDU�JHQRPI|UW�SURYHW�L�IUDQVND�L�GHVV�KHOKHW��PHGDQ�UHVWHQ�KDU�JMRUW�GHODU�GlUDY��'HW�lU
RIWDVW�GHQ�PXQWOLJD�GHOHQ��3URGXFWLRQ�2UDOH��VRP�PDQ�KDU�DYVWnWW�IUnQ��L�KXYXGVDN�Sn�JUXQG
DY�WLGVEULVW��'H�VRP�JHQRPI|UW�GHQ�lU�GRFN�P\FNHW�Q|MGD��$Y�GH�OlUDUH�VRP�JMRUW�GHQ�PXQW�
OLJD�GHOHQ�YLVVWH����SURFHQW�RP�DWW�GHOSURYHW�VlQWV�XW�IUnQ�I|UODJHW�WLGLJDUH�lQ�|YULJD�GHOSURY�
���SURFHQW�DY�GHP�VRP�LQWH�YLVVWH�RP�DWW�SURYHW�NRPPLW�WLGLJDUH�KDGH�DYVWnWW�IUnQ�DWW�J|UD�GHW�
9L�NDQ�NRQVWDWHUD�DWW�IOHU�OlUDUH�lQ�WLGLJDUH�WHUPLQHU�JHQRPI|UW�3URGXFWLRQ�2UDOH��I|UPRGOLJHQ
I|U�DWW�GH�KDIW�PHU�WLG�WLOO�I|UIRJDQGH��$QGHOHQ�LQUDSSRUWHUDGH�HOHYUHVXOWDW�lU�GHQQD�WHUPLQ
K|JUH�lQ�I|U�YnUWHUPLQHQ����������SURFHQW�DY�DOOD�HOHYHU�L�XQGHUV|NQLQJHQ�MlPI|UW�PHG���
SURFHQW�WLGLJDUH�

gYHU����SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDGH�HQNlWHQ�YDU�Q|MGD�PHG�LQQHKnOOHW�RFK�YDULDWLRQHQ
L�WH[WHU�RFK�XSSJLIWHU��9DG�EHWUlIIDU�&RPSUpKHQVLRQ�eFULWH�DQVnJ�Vn�PnQJD�VRP����SURFHQW�DWW
WH[WHUQD�YDU�OlPSOLJD��'HQ�OLWWHUlUD�WH[WHQ���EDV�OD�JXHUUH�DQVnJV�QnJRW�VYnUDUH�lQ�GH�EnGD
VDNSURVDWH[WHUQD��5HVXOWDWXWIDOOHW�JHU�VW|G�I|U�GHWWD��/|VQLQJVIUHNYHQVHQ�I|U�GH�WUH�WH[WHUQD
YDU����UHVSHNWLYH����SURFHQW�I|U�GH�EnGD�VDNSURVDWH[WHUQD�RFK����SURFHQW�I|U�$�EDV�OD�JXHUUH�

gYHU����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�DQYLVQLQJDUQD�I|U�JHQRPI|UDQGHW�DY�SURYHW�YDU�NODUD�RFK
W\GOLJD��1lVWDQ����SURFHQW�DQVnJ�DWW�EHW\JVJUlQVHUQD�I|U�GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH�RFK
&RPSUpKHQVLRQ�2UDOH�YDU�OlPSOLJD��$Y�GH�OlUDUH�VRP�YLOOH�lQGUD�JUlQVHUQD�|QVNDGH�|YHU�
YlJDQGH�GHOHQ�DWW�GH�VNXOOH�KD�VDWWV�K|JUH��GYV��GH�|QVNDGH�DWW�NUDYHQ�VNXOOH�VNlUSDV�

'H�IOHVWD�OlUDUH�VRP�EHVYDUDW�HQNlWHQ�W\FNWH�DWW�&RPSUpKHQVLRQ�2UDOH�L�YnUWHUPLQHQV�SURY�YDU
DY�ODJRP�VYnULJKHWVJUDG�RFK�DWW�WH[WHUQD�YDU�OlPSOLJD�����SURFHQW�DY�OlUDUQD�W\FNWH�DWW�VNULY�
XSSJLIWHQ�L�3URGXFWLRQ�eFULWH�YDU�YlO�YDOG�RFK�DY�ODJRP�VYnULJKHWVJUDG�����SURFHQW�W\FNWH�DWW
EHG|PQLQJVDQYLVQLQJDUQD�JDY�JRG�HOOHU�JDQVND�JRG�KMlOS�DWW�EHG|PD�HOHYHUQDV�I|UPnJD�DWW
XWWU\FND�VLJ�L�VNULIW�

9DG�EHWUlIIDU�GHOSURYHQ�&RPSUpKHQVLRQ�eFULWH�RFK�&RPSUpKHQVLRQ�2UDOH�YDU�GH�IOHVWD�OlUDUH
SRVLWLYD�WLOO�HOHYSURGXFHUDGH�VYDU��GYV��VYDU�VRP�HOHYHUQD�VMlOYD�IRUPXOHUDU�WLOO�VNLOOQDG�IUnQ
IOHUYDOVXSSJLIWHU�

/lUDUQDV�XSSIDWWQLQJ�RP�NXUVSURYHQV�SnYHUNDQ

,�WDEHOO����UHGRYLVDV�OlUDUQDV�V\QSXQNWHU�IUnQ�HQNlWHQ�Sn�QnJUD�IUnJRU�RP�KXU�SURYHW�UHODWHUDU
WLOO�NXUVSODQHQ��XQGHUYLVQLQJHQ�RFK�EHW\JVlWWQLQJHQ�

+HOD����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�GHW�QDWLRQHOOD�SURYHW�VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ
RFK�DWW�GHW�NRPSOHWWHUDU�GHUDV�HJQD�SURY�Sn�HWW�XWPlUNW�VlWW��7Yn�WUHGMHGHODU�W\FNWH�DWW�GHW�Sn�
YHUNDU�GHUDV�WRONQLQJ�DY�NXUVSODQHQ��PHGDQ�XQJHIlU�KlOIWHQ�DQVnJ�DWW�GHW�SnYHUNDU�GHUDV�DU�
EHWVIRUPHU�RFK�LQQHKnOOHW�L�XQGHUYLVQLQJHQ�Sn�NXUVHQ��8QJHIlU�WUH�IMlUGHGHODU�DY�OlUDUQD�VRP
EHVYDUDW�HQNlWHQ�OnWHU�VOXWEHW\JHW�SnYHUNDV�DY�UHVXOWDWHW�Sn�NXUVSURYHW�



��

7DEHOO��� )|UGHOQLQJ�DY�OlUDUQDV�V\QSXQNWHU�Sn�NXUVSURYHW�L�%�IUDQVND�%�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ
DWW�NXUVSURYHW��

,�P\FNHW
VWRU

XWVWUlFNQLQJ
���

,�JDQVND�VWRU
XWVWUlFNQLQJ

���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � � ���

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

�� �� �� � ���

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ
JHU�HQVNLOGD�HOHYHU

�� �� �� � ���

+lU�I|OMHU�QnJUD�D[SORFN�IUnQ�OlUDUQDV�NRPPHQWDUHU��§3URYHW�|YHUHQVVWlPPHU�PHG�PLWW�VlWW�DWW
VH�§���§3URYHW�VSHJODU�NXUVSODQHQV�lPQHVV\Q��PHQ�SnYHUNDU�HM�PLQ�WRONQLQJ�§���§0LQD�HOHYHUV
UHVXOWDW�YDU�ElWWUH�lQ�MDJ�YnJDW�KRSSDV�Sn�§���§)|UVW�W\FNWH�MDJ�DWW�JUlQVHUQD�YDU�YlOGLJW�OLEHUDOD
PHQ�VnJ�VHGDQ�DWW�UHVXOWDWHQ�EOLU�|YHUHQVVWlPPDQGH�PHG�HOHYHUQDV�|YULJD�UHVXOWDW�XQGHU�nUHW�§
��§,QJD�lQGULQJDU��)|U�I|UVWD�JnQJHQ�NlQGHV�VRP�RP�GHW�QDWLRQHOOD�SURYHW�WlFNHU�XSS�GH�PnO
RFK�NULWHULHU�VRP�ILQQV�L�NXUVSODQHQ�§

%ODQG�GH�JDQVND�In�QHJDWLYD�NRPPHQWDUHUQD�IDQQV�EO�D��|QVNHPnO�RP�HWW�VSUnNULNWLJKHWVSURY�
JUlQVHU�I|U�EHW\JHW�0\FNHW�YlO�JRGNlQG�VDPW�HQ�REOLJDWRULVN�JHPHQVDP�SURYGDJ��'HVVXWRP
|QVNDGH�IOHUD�OlUDUH�HQ�W\GOLJDUH�OD\RXW��HIWHUVRP�PnQJD�KDGH�KDIW�VYnUW�DWW�KnOOD�LVlU�GH�ROLND
SURYGHODUQD�

6DPPDQIDWWQLQJVYLV�NDQ�GRFN�VlJDV�DWW�OlUDUQD�YDU�P\FNHW�SRVLWLYD�WLOO�SURYHW�L�IUDQVND�%�



��

��� 7\VND�%�¤�NXUV�%
.XUVSURYHW�L�W\VND�%�NXUV�%�EHVWRG�DY�I\UD�GHOSURY���/HVHQ��+|UHQ��6FKUHLEHQ�RFK�6SUHFKHQ
��VRP�L�WXU�RFK�RUGQLQJ�SU|YDGH�OlVI|UVWnHOVH��K|UI|UVWnHOVH��IUL�VNULIWOLJ�SURGXNWLRQ�RFK�IUL
PXQWOLJ�SURGXNWLRQ��3URYHW�VWlOOGHV�WLOO�VNRORUQDV�I|UIRJDQGH�VDPWLGLJW�PHG�SURYHW�L�IUDQVND�
GYV��IUnQ�RFK�PHG����DSULO�������RFK�GHW�NXQGH�JHQRPI|UDV�IUDP�WLOO�YnUWHUPLQHQV�VOXW��3URY�
WLGHQ�YDU��������UHVSHNWLYH����PLQXWHU�I|U�GH�WUH�I|UVWD�GHODUQD��'HQ�IMlUGH�GHOHQ��6SUHFKHQ�
JHQRPI|UGHV�PHG�HQ�HOHY�L�WDJHW�RFK�PHG�HQ�WLGVnWJnQJ�DY�FD��WLR�PLQXWHU�SHU�HOHY��,�GHQQD
GHO�EHK|YGH�LQWH�DOOD�HOHYHU�SU|YDV�XWDQ�OlUDUHQ�UHNRPPHQGHUDGHV�DWW�YlOMD�VH[�¤�nWWD�HOHYHU�

'HOSURYHW�/HVHQ�XWJMRUGHV�DY�I\UD�GHODU�PHG�WH[WHU�DY�YDULHUDQGH�OlQJG�RFK�VYnULJKHWVJUDG��3n
IUnJRUQD�WLOO�GH�WYn�I|UVWD�NUlYGHV�VYDU�Sn�W\VND�¤�IUnQ�HQVWDND�RUG�WLOO�KHOD�PHQLQJDU��'HQ�WUHGMH
GHOHQ�EHVWRG�DY�HWW�HQRUGVOXFNWHVW��RFK�L�GHQ�IMlUGH�VNXOOH�HOHYHUQD�YlOMD�UlWW�UXEULN�WLOO�HWW�DQWDO
VPnWH[WHU��'HOSURYHW�+|UHQ�EHVWRG�DY�WUH�GHODU�VRP�DYO\VVQDGHV�IUnQ�OMXGEDQG��3n�GHQ�|YHUYl�
JDQGH�GHOHQ�IUnJRU�SURGXFHUDGH�HOHYHQ�VYDUHW�Sn�W\VND�PHG�HWW�HOOHU�IOHUD�RUG�¤�HQGDVW�WYn�DY�GH
���XSSJLIWHUQD�YDU�DY�IOHUYDOVNDUDNWlU��,�XSSJLIWHQ�6FKUHLEHQ�VNXOOH�HOHYHQ�OlVD�HWW�NRUW�XWGUDJ�XU
HQ�W\VN�URPDQ��I|UVlWWD�VLJ�L�KXYXGSHUVRQHQV�VWlOOH�RFK�VNULYD�HWW�EUHY�WLOO�HQ�ILNWLY�NDPUDW��,
GHOSURYHW�6SUHFKHQ�VOXWOLJHQ�EHUlWWDGH�HOHYHQ�PHG�VW|G�DY�ELOGHU�RP�HQ�UHVD��RFK�GlUHIWHU�NXQGH
HOHYHQ�GLVNXWHUD�I|UGHODU�RFK�QDFNGHODU�PHG�ROLND�VODJV�UHVDQGH�

$QWDO�HOHYHU�RFK�DQYlQG�WLG

8UYDOHW�¤�GYV��GH�HOHYUHVXOWDW�XUYDOVVNRORUQD�UHGRYLVDGH�¤�RPIDWWDGH�VDPPDQODJW�������HOHYHU�
%HW\J�Sn�GHOSURYHW�6SUHFKHQ�KDU�UHGRYLVDWV�I|U�����HOHYHU��GYV��I|U����SURFHQW�DY�WRWDOJUXSSHQ�
YLONHW�PHU�lQ�YlO�PRWVYDUDU�I|UYlQWQLQJDUQD�

'H�IOHVWD�HOHYHUQD�JLFN�Sn�GH�WYn�VW|UVWD�SURJUDPPHQ��QDWXUYHWHQVNDSV��RFK�VDPKlOOVYHWHQ�
VNDSVSURJUDPPHQ��GlU�HOHYHUQD�REOLJDWRULVNW�OlVHU�HWW�DQGUD�VSUnN�XW|YHU�HQJHOVND��)|U�GHVVD
SURJUDP�KDU�YL�UHVXOWDW�I|U�������UHVSHNWLYH�������HOHYHU�YLONHW�PRWVYDUDU����UHVSHNWLYH���
SURFHQW�DY�GHW�WRWDOD�DQWDOHW�HOHYHU�L�XQGHUV|NQLQJHQ��$QGHOHQ�HOHYHU�IUnQ�|YULJD�J\PQDVLHSUR�
JUDP�YDU�NQDSSW�IHP�SURFHQW��DY�YLOND�GHQ�VW|UVWD�JUXSSHQ�YDU�HOHYHU�Sn�VSHFLDOXWIRUPDW�SURJUDP
����HOHYHU���)UnQ�NRPYX[�I|UHOnJ�UHVXOWDW�IUnQ�HQGDVW�VMX�HOHYHU��2P�GHVVD�VLIIURU�lU�UHSUHVHQWD�
WLYD�I|U�ODQGHW�L�VLQ�KHOKHW�PnVWH�YL�nWHULJHQ��L�OLNKHW�PHG�WLGLJDUH��NRQVWDWHUD�DWW�IRUWIDUDQGH�YlOMHU
P\FNHW�In�HOHYHU�L�GHQ�J\PQDVLDOD�XWELOGQLQJHQ�%�W\VND�VRP�LQGLYLGXHOOW�YDO�

8SSJLIW�RP�N|Q�IDQQV�I|U�������HOHYHU��YDUDY����SURFHQW�YDU�PlQ�RFK����NYLQQRU�

.XUVHQ�%�7\VND�%�RPIDWWDU�����WLPPDU��2P�PDQ�XWQ\WWMDU�KHOD�GHQQD�WLG��RFK�RP�PDQ�OlJJHU�LQ
NXUVSURYHW�PRW�VOXWHW�DY�NXUVHQ��ERUGH�FD�����WLPPDU�QRUPDOW�YDUD�XWQ\WWMDGH�QlU�SURYHW�JHQRP�
I|UV��'HWWD�lU�RFNVn�IDOOHW��0HGHODQWDOHW�JHQRPI|UGD�WLPPDU�YDU�����WLPPDU�RFK�PHGLDQHQ����
WLPPDU��'HW�OlJVWD�UHGRYLVDGH�WLPWDOHW�I|U�HQ�XQGHUYLVQLQJVJUXSS�YDU����WLPPDU�RFK�GH�K|JVWD
����UHVSHNWLYH�����WLPPDU��9DG�JlOOHU�GH�EnGD�K|JD�YlUGHQD�NDQ�OlUDUQD�I|U�GHVVD�JUXSSHU�KD
UlNQDW�LQ�$�NXUVHQV�WLG�Sn����WLPPDU�¤�DY�IUnJDQ�Sn�LQVDPOLQJVEODQNHWWHQ�IUDPJLFN�LQWH�NODUW�DWW
HQGDVW�WLPWDOHW�I|U�%�NXUVHQ�VNXOOH�UHGRYLVDV�

)UnJDQ�Sn�LQVDPOLQJVEODQNHWWHQ�RP�|YHU�KXU�PnQJD�WHUPLQHU�HOHYHUQD�OlVHU�NXUVHQ�EHVYDUDGHV�I|U
GH�IOHVWD�JUXSSHU�PHG�WUH�HOOHU�I\UD�WHUPLQHU�����UHVSHNWLYH�������)|U�HWW�InWDO�JUXSSHU�DQJDYV
IHP�HOOHU�VH[�WHUPLQHU�RFK�KlU�YHUNDU�GHW�VRP�RP�PDQ�RFNVn�WDJLW�PHG�WLGHQ�I|U�$�NXUVHQ�

$Y�GH�HOHYHU�I|U�YLOND�SURYGDWXP�UHGRYLVDGHV�JHQRPI|UGH�HQ�NQDSS�IMlUGHGHO�SURYHW�GHQ�I|UVWD
GDJHQ�GHW�YDU�WLOOJlQJOLJW�Sn�VNRODQ��GYV��GHQ����DSULO�������(Q�GU\J�IMlUGHGHO�DY�HOHYHUQD�ILFN



��

SURYHW�XQGHU�GHQ�I|UVWD�YHFNDQ�L�PDM��3n�|YULJD�GDWXP�IUDP�WLOO�GHQ����PDM�YDU�I|UGHOQLQJHQ
JDQVND�MlPQ��)|U�WLR�SURFHQW�DY�HOHYHUQD�VDNQDGHV�XSSJLIW�RP�SURYGDWXP�

5HVXOWDW�Sn�GH�I\UD�GHOSURYHQ�SHU�SURJUDP�RFK�N|Q

5HVXOWDWHQ�I|U�%�W\VND�%�SUHVHQWHUDV�HQGDVW�I|U�GH�EnGD�§VWRUD§�SURJUDPPHQ�¤�QDWXU��RFK�VDP�
KlOOVYHWHQVNDSVSURJUDPPHQ���HIWHUVRP����SURFHQW�DY�GH�LQVlQGD�UHVXOWDWHQ�DYVHU�HOHYHU�Sn�GHVVD
SURJUDP��$Y�VDPPD�DQOHGQLQJ�SUHVHQWHUDV�UHVXOWDWHQ�HQGDVW�L�RYLNWDG�IRUP��GYV��Vn�VRP�GH
HUKnOOLWV�IUnQ�UHVXOWDWLQVDPOLQJHQ��VH�YLGDUH�GHW�LQOHGDQGH�NDSLWOHW�WLOO�GHQQD�UDSSRUW��

7DEHOO����%HW\JVI|UGHOQLQJDU�Sn�NXUVSURYHW�L�%�W\VND�%�YW�����GHOSURYHQ�/HVHQ�RFK�+|UHQ��SHU�SURJUDP�
/HVHQ +|UHQ

$QGHO�����HOHYHU�PHG�EHW\J $QGHO�����HOHYHU�PHG�EHW\J
*\PQDVLHSURJUDP�NRPYX[ ,* * 9*�09*

$QWDO
HOHYHU ,* * 9*�09*

$QWDO
HOHYHU

1DWXUYHWHQVNDS � �� �� ����� � �� �� �����
6DPKlOOVYHWHQVNDS �� �� �� ����� �� �� �� �����
gYULJD�QDWLRQHOOD�SURJUDP 
 
 
 �� 
 
 
 ��

7RWDOW�QDW��SURJUDP��RYlJW� �� �� �� ����� �� �� �� �����
gYULJD�J\PQDVLHSURJUDP 
 
 
 �� 
 
 
 ��
.RPYX[ 
 
 
 � 
 
 
 �


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

7DEHOO��� %HW\JVI|UGHOQLQJDU�Sn�NXUVSURYHW�L�%�W\VND�%�YW�����GHOSURYHQ�6FKUHLEHQ�RFK�6SUHFKHQ��SHU�SURJUDP�
6FKUHLEHQ 6SUHFKHQ

$QGHO�����HOHYHU�PHG�EHW\J $QGHO�����HOHYHU�PHG�EHW\J
*\PQDVLHSURJUDP�NRPYX[ ,* * 9* 09*

$QWDO
HOHYHU ,* * 9* 09*

$QWDO
HOHYHU

1DWXUYHWHQVNDS �� �� �� � ����� � �� �� �� ���
6DPKlOOVYHWHQVNDS �� �� �� � ����� � �� �� � ���
gYULJD�QDWLRQHOOD�SURJUDP 
 
 
 
 �� 
 
 
 
 �

7RWDOW�QDW��SURJUDP��RYlJW� �� �� �� � ����� � �� �� � ���
gYULJD�J\PQDVLHSURJUDP 
 
 
 
 �� 
 
 
 
 ��
.RPYX[ 
 
 
 
 � 
 
 
 
 ��


�5HVXOWDW�UHGRYLVDV�HM�I|U�JUXSSHU�XQGHU�����HOHYHU�HOOHU�IUnQ�IlUUH�lQ�WUH�VNRORU�

'H�I\UD�GHOSURYHQ�XSSYLVDGH�YLVVD�VNLOOQDGHU�L�I|UGHOQLQJHQ�Sn�EHW\JVVWHJ��'HOSURYHQ�/HVHQ�RFK
6FKUHLEHQ�KDGH�VW|UVW�DQGHO�HOHYHU�PHG�OnJD�EHW\J�RFK�6SUHFKHQ�PLQVW�DQGHO��(Q�I|UNODULQJ�NDQ
YDUD�DWW�OlUDUQD�I|UHGURJ�DWW�YlOMD�GXNWLJDUH�HOHYHU�DWW�JHQRPI|UD�6SUHFKHQ��HQ�DQQDQ�DWW�NXUVSOD�
QHUQDV�LQULNWQLQJ�Sn�GHW�WDODGH�VSUnNHW�KDU�InWW�JHQRPVODJ�

(OHYHUQD�Sn�QDWXUYHWHQVNDSVSURJUDPPHW�KDGH�L�DOOD�GHOSURY�HQ�VW|UUH�DQGHO�K|JD�EHW\J�lQ
HOHYHUQD�Sn�VDPKlOOVYHWHQVNDSVSURJUDPPHW��0LQVW�VNLOOQDG�L�EHW\JVI|UGHOQLQJHQ�PHOODQ�GH�EnGD
SURJUDPPHQ�IDQQV�L�GHOSURYHW�6FKUHLEHQ��6W|UVW�YDU�VNLOOQDGHQ�PHOODQ�SURJUDPPHQ�L�/HVHQ�

,�ILJXU����QHGDQ�YLVDV�VNLOOQDGHUQD�L�EHW\JVI|UGHOQLQJ�PHOODQ�NYLQQRU�RFK�PlQ�Sn�GH�ROLND
GHOSURYHQ�



��

/HVHQ
���������+|UHQ
������6FKUHLEHQ�����6SUHFKHQ�
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)LJXU��� %HW\JVI|UGHOQLQJDUQD�I|U�%�W\VND�%�YW�����GHOSURYHQ�/HVHQ��+|UHQ��6FKUHLEHQ�VDPW�6SUHFKHQ��SHU
N|Q��

.YLQQRUQD�KDGH�HWW�ElWWUH�UHVXOWDW�lQ�PlQQHQ�L�DOOD�GHOSURY��'HWWD�JlOOHU�VlUVNLOW�Sn�GH�EnGD
SURGXNWLYD�GHOSURYHQ�6FKUHLEHQ�RFK�6SUHFKHQ��YLONHW�KDU�NXQQDW�QRWHUDV�lYHQ�L�DQGUD�VDPPDQ�
KDQJ��3n�GHOSURYHW�+|UHQ�SUHVWHUDGH�NYLQQRUQD�HQGDVW�REHW\GOLJW�ElWWUH�lQ�PlQQHQ�

3RlQJI|UGHOQLQJ�I|U�GHOSURYHQ�/HVHQ�RFK�+|UHQ
,�ILJXU����YLVDV�SRlQJI|UGHOQLQJHQ�LQRP�GH�EnGD�GHOSURYHQ�PHG�DQJLYQD�JUlQVHU�I|U�EHW\JHQ
*RGNlQG�RFK�9lO�JRGNlQG�LQODJGD�

/HVHQ

�

��

��

��

��

���

� � �� �� �� �� �� �� ��
3RlQJ

$QWDO�HOHYHU
* 9*

+|UHQ

�

��

���

���

� � �� �� �� �� ��
3RlQJ

$QWDO�
HOHYHU

* 9*

)LJXU���� 3RlQJI|UGHOQLQJ�Sn�NXUVSURYHW�L�%�W\VND�%�YW�����Sn�GHOSURYHQ�/HVHQ�RFK�+|UHQ�PHG�EHW\JVJUlQV�
HUQD�I|U�EHW\JHQ�*RGNlQG��*��RFK�9lO�JRGNlQG��9*��

(WW�JDQVND�VWRUW�DQWDO�HOHYHU�XSSQnGGH�GH�K|JUH�SRlQJWDOHQ�Sn�GHOSURYHW�/HVHQ��'HW�lU�RFNVn
PnQJD�HOHYHU�VRP�InWW�OnJD�SRlQJ��3n�+|UHQ�ILFN�IlUUH�HOHYHU�VnYlO�K|JD�VRP�OnJD�SRlQJ�

%HW\JVJUlQVHUQD�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG�YDU�I|U�/HVHQ����UHVSHNWLYH����SRlQJ
DY����P|MOLJD��)|U�+|UHQ�YDU�PRWVYDUDQGH�JUlQVHU����UHVSHNWLYH����SRlQJ��PHG�HWW�PD[�
SRlQJWDO�Sn����

������������������������������������������������
��,�VWDSODUQD�I|U�/HVHQ�RFK�+|UHQ�I|UHNRPPHU�HM�EHW\JHW�0\FNHW�YlO�*RGNlQG��%HW\JHQ�KDU�EHUlNQDWV�XWLIUnQ
HOHYHUQDV�HUKnOOQD�SURYSRlQJ�RFK�GH�EHW\JVJUlQVHU�VRP�ILQQV�DQJLYQD�I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG
�YLONHW�VDNQDV�I|U�GHW�K|JVWD�EHW\JHW��



��

,�OlUDUHQNlWHQ��VH�YLGDUH�QHGDQ��WLOOIUnJDGHV�OlUDUQD�RP�GH�YDU�Q|MGD�PHG�JLYQD�JUlQVYlUGHQ
I|U�EHW\JHQ�*RGNlQG�RFK�9lO�JRGNlQG�����SURFHQW�VYDUDGH�MD�Sn�IUnJDQ��$Y�GH�OlUDUH�VRP
I|UHVORJ�lQGULQJ�DY�JUlQVHUQD�YLOOH�QlVWDQ�DOOD�K|MD�GHP��'HWWD�JlOOGH�JUlQVHUQD�Sn�ElJJH�GHO�
SURYHQ��VnYlO�I|U�EHW\JHW�*RGNlQG�VRP�9lO�JRGNlQG�

5HVXOWDW�IUnQ�OlUDUHQNlWHQ

$OOD�OlUDUH��LQWH�EDUD�GH�OlUDUH�VRP�XQGHUYLVDGH�Sn�GH�VNRORU�VRP�LQJLFN�L�XUYDOHW�I|U�UHVXOWDW�
UHGRYLVQLQJHQ��RPEDGV�VNLFND�LQ�OlUDUHQNlWHQ�VRP�PHGI|OMGH�SURYHW�L�W\VND������HQNlWHU�KDU
VlQWV�LQ��RFK�KlU�UHGRYLVDV�NRUWIDWWDW�VYDUHQ�

,�GHW�VWRUD�KHOD�YDU�OlUDUQD�Q|MGD�PHG�DOOD�GHOSURY�L�SURYHW�I|U�%�7\VND�NXUV�%��gYHU����SUR�
FHQW�DY�GHP�VRP�VYDUDW�XSSJDY�DWW�LQQHKnOOHW�L�GH�I\UD�SURYGHODUQDV�WH[WHU�L�/HVHQ�YDU�OlPSOLJD�
VDPWLGLJW�VRP�WH[WHUQD�|YHUODJ�DQVnJV�YDUD�JDQVND�VYnUD��6lUVNLOW�VYnU�DQVnJV�HQRUGVOXFNWH[WHQ
7DJHEXFK�YDUD�����SURFHQW�DY�OlUDUVYDUHQ���PHGDQ�GlUHPRW�PDWFKLQJXSSJLIWHQ�hEHUVFKULIWHQ
XQG�7H[WH�EHG|PGHV�VRP�OlWW�DY����SURFHQW�DY�GH�VYDUDQGH��1lU�GHW�JlOOGH�SURYWLGHQ�I|U�GHWWD
GHOSURY�DQVnJ�NQDSSW����SURFHQW�DY�OlUDUQD�DWW�GHQ�KDGH�YDULW�ODJRP�RFK�GH�IOHVWD�|YULJD�DWW
GHQ�YDULW�I|U�NRUW�

,QQHKnOOHW�L�GH�WUH�GLDORJGHODUQD�L�+|UHQ�EHG|PGHV�VRP�OlPSOLJD�DY����SURFHQW�DY�OlUDUQD�
gYHU�KlOIWHQ�DY�GHP�VRP�VYDUDW�PHQDGH�DWW�GHODUQD�KDGH�YDULW�VYnUD�RFK�VlUVNLOW�VYnU�DQVnJV
GHQ�VLVWD�GHOHQ��/NZ�)DKUHULQ��������7DOWHPSRW�DQVnJ�FD�WUH�IMlUGHGHODU�DY�OlUDUQD�YDU�ODJRP
RFK�|YULJD�DQVnJ�DWW�GHW�YDU�I|U�K|JW��3DXVHUQD��XQGHU�YLOND�IUnJRUQD�EHVYDUDGHV��IDQQ�|YHU�WUH
IMlUGHGHODU�DY�GH�OlUDUH�VRP�VYDUDW�YDUD�ODJRP�OnQJD�

8SSJLIWHQ�'LH�1HXH�WLOO�GHOSURYHW�6FKUHLEHQ�DQVnJ����SURFHQW�DY�GH�OlUDUH�VRP�EHVYDUDW�IUnJDQ
YDUD�OlPSOLJ��gYHU����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�EHG|PQLQJVDQYLVQLQJDUQD�WLOO�GHQQD�GHO
PHG�H[HPSHO�Sn�ROLND�EHW\JVQLYnHU�KDGH�YDULW�WLOO�JRG�KMlOS�YLG�EHG|PQLQJHQ�DY�GH�HJQD�HOHY�
HUQDV�DUEHWHQ�

)OHU�JMRUGH�6SUHFKHQ
6SUHFKHQ�DQYlQGHV�DY�GU\JW�KlOIWHQ�DY�OlUDUQD��3n�I|UV|N�VNLFNDGHV�GHWWD�GHOSURY�XW�WLOO
VNRORUQD�HQ�PnQDG�WLGLJDUH�lQ�GH�WUH�|YULJD�GHOSURYHQ�I|U�DWW�JH�OlUDUQD�OlQJUH�WLG�DWW�JHQRP�
I|UD�GHW��,�OlUDUHQNlWHQ�VWlOOGHV�QnJUD�IUnJRU�L�DQOHGQLQJ�DY�GHQQD�lQGULQJ�DY�UXWLQHUQD����
SURFHQW�DY�OlUDUQD�NlQGH�WLOO�DWW�GHW�KDGH�NRPPLW�WLGLJDUH�WLOO�VNRODQ�����SURFHQW�VYDUDGH�MD�Sn
IUnJDQ�RP�GH�YLG�WLGLJDUH�SURYWLOOIlOOHQ�KDGH�DYVWnWW�IUnQ�DWW�JHQRPI|UD�SURYHW�Sn�JUXQG�DY�DWW
GH�InWW�SURYHW�I|U�VHQW��9L�NRQVWDWHUDU�DWW�IOHU�OlUDUH�lQ�WLGLJDUH�KDU�JMRUW�GHOSURYHW�GHQQD�JnQJ�
VDQQROLNW�Sn�JUXQG�DY�DWW�GH�InWW�OlQJUH�WLG�WLOO�VLWW�I|UIRJDQGH��$QGHOHQ�LQUDSSRUWHUDGH�HOHY�
UHVXOWDW�lU�RFNVn�K|JUH�lQ�I|U�YnUWHUPLQHQ������¤����SURFHQW�DY�DOOD�HOHYHU�L�XQGHUV|NQLQJHQ
PRW����SURFHQW�I|UHJnHQGH�YnU�

$Y�GH�OlUDUH�VRP�JMRUW�XSSJLIWHQ�L�6SUHFKHQ�KDGH�WYn�WUHGMHGHODU�Q|MW�VLJ�PHG�DWW�J|UD�GHQ
I|UVWD�GHOHQ�0LW�GHP�=XJ�GXUFK�(XURSD�RFK�DYVWnWW�IUnQ�GHQ�DQGUD��PHU�DOOPlQW�KnOOQD��GHOHQ
5HLVHQ�����SURFHQW�DY�OlUDUQD�W\FNWH�DWW�GHQ�I|UVWD�GHOHQ�IXQJHUDW�EUD��PHGDQ�EDUD�KlOIWHQ�W\FNWH
Vn�RP�GHQ�DQGUD�GHOHQ��(WW�PLQGUH�DQWDO�OlUDUH��WYn�UHVSHNWLYH�nWWD�SURFHQW��PHQDGH�DWW�GHODUQD
IXQJHUDW�PLQGUH�EUD�PHGDQ�|YULJD�YDU�Q|MGD�

/lUDUQDV�XSSIDWWQLQJ�RP�NXUVSURYHWV�SnYHUNDQ
,�VOXWHW�DY�HQNlWHQ�IDQQV�HWW�DQWDO�DOOPlQQD�IUnJRU�RP�NXUVSURYHW��VH�WDEHOO�����



��

7DEHOO��� )|UGHOQLQJ�DY�OlUDUQDV�V\QSXQNWHU�Sn�NXUVSURYHW�L�%�W\VND�%�YW����

,�YLONHQ�XWVWUlFNQLQJ�DQVHU�OlUDUHQ�DWW
NXUVSURYHW��

,�P\FNHW
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
VWRU

XWVWUlFNQLQJ
���

,�JDQVND
OLWHQ

XWVWUlFNQLQJ
���

,�P\FNHW�OLWHQ
XWVWUlFNQLQJ�,QJHQ
XWVWUlFNQLQJ�DOOV

���

$QWDO
VYDUDQGH
OlUDUH

��VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ �� �� � ���

��SnYHUNDU�OlUDUHQV�WRONQLQJ�DY
NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU

�� �� �� � ���

��SnYHUNDU�GH�DUEHWVIRUPHU�OlUDUHQ
DQYlQGHU�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�GHW�LQQHKnOO�¤�L�EHW\GHOVHQ
GHOPnO�RFK�GHOIlUGLJKHWHU�HWF��¤�VRP
WDV�XSS�L�XQGHUYLVQLQJHQ

� �� �� � ���

��SnYHUNDU�YLONHW�VOXWEHW\J�OlUDUHQ�JHU
HQVNLOGD�HOHYHU

� �� �� � ���

&D����SURFHQW�DY�OlUDUQD�DQVnJ�DWW�SURYHW�L�VWRU�XWVWUlFNQLQJ�VSHJODU�lPQHVV\QHQ�L�NXUVSODQHQ�
)lUUH��PHQ�|YHU�WUH�IMlUGHGHODU�DY�DOOD�VRP�EHVYDUDW�IUnJDQ��W\FNWH�DWW�SURYHW�SnYHUNDU�WRON�
QLQJHQ�DY�NXUVSODQHQV�PnO�RFK�EHW\JVNULWHULHU��9DG�JlOOHU�GH�DUEHWVIRUPHU�OlUDUQD�DQYlQGHU�L
XQGHUYLVQLQJHQ�YDU�SnYHUNDQ�IUnQ�NXUVSURYHWV�VLGD�LQWH�Vn�VWRU��6n�E|U�LQWH�KHOOHU�YDUD�IDOOHW�¤
OlUDUHQ�VNDOO�MX�YDUD�IUL�DWW�VMlOY�EHVWlPPD�KXU�PnOHQ�VNDOO�QnV��7Yn�WUHGMHGHODU�DY�OlUDUQD�DQVnJ
DWW�SURYHW�SnYHUNDU�LQQHKnOOHW�L�XQGHUYLVQLQJHQ�L�EHW\GHOVHQ�GHOPnO�RFK�GHOIlUGLJKHWHU��,�YDG
PnQ�VOXWEHW\JHW�I|U�HQVNLOGD�HOHYHU�SnYHUNDV�DY�SURYHW�YDU�GHW�|YHU�WUH�IMlUGHGHODU�VRP�DQVnJ
DWW�GHQQD�SnYHUNDQ�YDU�VWRU��3URYHWV�V\IWH�DWW�YDUD�EHW\JVVW|GMDQGH��RFK�LQWH�EHW\JVVW\UDQGH�
NDQ�GlUPHG�VlJDV�YDUD�YlO�XSSI\OOW�

8QJHIlU�KlOIWHQ�DY�HQNlWHUQD�LQQHK|OO�QnJRQ�IRUP�DY�NRPPHQWDU�WLOO�IUnJRUQD��'H�SRVLWLYD
NRPPHQWDUHUQD�|YHUYlJGH�YLONHW�LQWH�lU�I|UYnQDQGH�Gn�VYDUHQ�Sn�HQNlWIUnJRUQD�RFNVn�YDU
|YHUYlJDQGH�SRVLWLYD��$Y�GH�QHJDWLYD�NRPPHQWDUHUQD�GRPLQHUDGH�|QVNHPnO�RP�HWW�VSUnN�
ULNWLJKHWVSURY��PHU�DY�IOHUYDOVIUnJRU��JUlQVHU�I|U�EHW\JHW�0\FNHW�YlO�JRGNlQG��REOLJDWRULVN
JHPHQVDP�SURYGDJ�RFK�P|MOLJKHW�DWW�In�O\VVQD�WLOO�K|UI|UVWnHOVHSURYHW�WYn�JnQJHU��'HW�lU�VYnUW
DWW�KlU�NRUWIDWWDW�UHGRJ|UD�I|U�GH�|YHUYlJDQGHQ�VRP�OHWW�IUDP�WLOO�DWW�GHW�W�H[��LQWH�ILQQV�QnJRW
VSUnNULNWLJKHWVSURY�RFK�YDUI|U�GH�Vn�NDOODGH�HOHYSURGXFHUDGH�VYDUHQ�|YHUYlJHU��9L�KlQYLVDU�WLOO
NXUVSODQHPnOHQ�¤�L�OlUDUDQYLVQLQJDUQD�WLOO�SURYHW�DQW\GV�RFNVn�VYDUHQ�Sn�QnJUD�DY�IUnJRUQD�
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