
�
������������	
��������

����������
��������������
,306�2SHQ������NRPPHU�DWW�Jn�DY�VWDSHOQ�GHQ�
��������PDUV������L�6N\WWHKROPVJ\PQDVLHWV�
LGURWWVKDOO�L�6ROQD�XWDQI|U�6WRFNKROP��
�
6N\WWHKROPVJ\PQDVLHWV�LGURWWVKDOO�OLJJHU�EUHGYLG�
6N\WWHKROPV�LGURWWVSODWV��*DWXDGUHVVHQ�lU�
$QNGDPPVJDWDQ��������
�
2P�GX�nNHU�NRPPXQDOW��WD�7�EDQDQV�%On�OLQMH�WLOO�
6ROQD�FHQWUXP��XSSJnQJ�&HQWUDOYlJHQ�
�EXVVWHUPLQDOHQ��I|OM�GlUHIWHU�SOXVWHFNQHQ�Sn�NDUWDQ�
QHGDQ���
�
7LOO�K|JHU�QlU�'X�NRPPHU�XW�IUnQ�7�EDQDQ�Sn�
EXVVWRUJHW��6HGDQ�|YHU�+XYXGVWDJDWDQ�RFK�YLGDUH�|YHU�
´lQJHQ´�PRW�LGURWWVKDOOHQ�VRP�lU�E\JJG�L�WHJHO��
�
'X�VRP�nNHU�ELO�I|OMHU�
VN\OWQLQJ�IUnQ�(��PRW��
62/1$��RFK�VHGDQ�6ROQD�&��
)|OM�GlUHIWHU�GH�I\UNDQWLJD�
SULFNDUQD�Sn�NDUWDQ�QHGDQ���
6|GHULIUnQ���
)UnQ�+XYXGVWDJDWDQ��
VYlQJ�YlQVWHU�LQ�Sn�
$QNGDPPVJDWDQ«��
�
1RUULIUnQ���
)|OM�)U|VXQGDOHGHQ�WLOO�
URQGHOOHQ�RFK�VHGDQ�LQ�Sn��
$QNGDPPVJDWDQ«��
�
�
«GlUHIWHU�LQ�Sn�
1\ERGDJDWDQ���
)RUWVlWW�LQ�Sn�SDUNHULQJHQ�
YLG�WHJHOE\JJQDGHUQD�
ERUWRP�JDWDQV�VOXW��
�
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�
$OOD�lU�LQEMXGQD�DWW�GHOWDJD�L�WlYOLQJHQ��LQWH�EDUD�
,306�PHGOHPPDU���
�
)|U�DWW�NXQQD�GHOWDJD�L�WlYOLQJHQ�PnVWH�GX�I|UVW�
DQPlOD�GLJ�RFK�GLQD�PRGHOOHU�HQOLJW�QHGDQ�EHVNULYQD�
UHJOHU��
�
,QOlPQLQJ�DY�PRGHOOHU��0RGHOOHU�NDQ�LQOlPQDV�
XQGHU�O|UGDJHQ�GHQ����PDUV��NORFNDQ�������±���������
9lQWD�LQWH�WLOO�VLVWD�|JRQEOLFNHW�PHG�DWW�OlPQD�LQ�
PRGHOOHUQD��XWDQ�NRP�L�JRG�WLG��2EVHUYHUD��LQJHQ�
LQOlPQLQJ�Sn�IUHGDJHQ��
�
3URJUDP��SUHOLPLQlUD�WLGHU���
�
/|UGDJHQ�GHQ����PDUV�
�������������� ,QOlPQLQJ�DY�PRGHOOHU�
�������������� 8WVWlOOQLQJ�RFK�EHG|PQLQJ�
.YlOOHQ«�� 3ODVWJDIIHO�RFK�SODVWNQLY����
�
�
6|QGDJHQ�GHQ����PDUV�
�������������� 8WVWlOOQLQJ�
�������FLUND�� 3ULVXWGHOQLQJVFHUHPRQL�
�������������� 8WVWlOOQLQJHQ�EU\WV�
�
gSSHW�I|U�DOOPlQKHWHQ�������±�������EnGD�GDJDUQD��
,QWUlGH��������GDJ��8WVWlOODUH�RFK�IXQNWLRQlUHU�
EHK|YHU�JLYHWYLV�LQWH�EHWDOD�QnJRQ�HQWUpDYJLIW��
�
�
0lVVDQ��´.UlPDUH´�RFK�´QDVDUH´�ILQQV�Sn�SODWV�I|U�DWW�
VlOMD�GHW�'X�EHK|YHU��,�QlUEHOlJQD�6ROQD�FHQWUXP�
ILQQV�P|MOLJKHW�WLOO�EUD�VKRSSLQJ�I|U�GLQD�PHGI|OMDQGH���
�
�
�
3ODVWJDIIHO�RFK�SODVWNQLY����1nJRQ�IRUP�DY�
JHPHQVDP�´PDWLQULNWDG´�DNWLYLWHW�I|U�DOOD�GHOWDJDUH�
NRPPHU�DWW�DQRUGQDV�Sn�YLG�6N\WWHKROPVJ\PQDVLHW�
HIWHU�GHW�XWVWlOOQLQJHQ�VWlQJWV�I|U�DOOPlQKHWHQ�Sn�
O|UGDJHQ�RFK�VHGDQ�SnJn�Vn�OlQJH�YL�YLOO�RFK�RUNDU�����
'HWDOMHUQD�lU�LQWH�NODUD�lQQX��PHQ�YLN�O|UGDJVNYlOOHQ�

I|U�GHWWD�RFK�KnOO�|JRQ�RFK�
|URQ�|SSQD�RP�YDG�VRP�
NRPPHU�DWW�KlQGD�QlU�'X�
NRPPHU�WLOO�2SHQ�����
�
�
�
%U\WQLQJ�DY�XWVWlOOQLQJHQ���
,QJHQ�PRGHOO�InU�DYOlJVQDV�
I|UH�NORFNDQ�������V|QGDJHQ�
GHQ����PDUV��0RGHOOHUQD�
PnVWH�GRFN�DYOlJVQDV�
VQDUDVW�P|MOLJW�HIWHU�
XWVWlOOQLQJHQV�VWlQJQLQJ�
VDPPD�GDJ��HIWHU�NORFNDQ�
��������
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)|U�DWW�NXQQD�GHOWDJD�L�WlYOLQJHQ�PnVWH�GX�I|UVW�
DQPlOD�GLJ�RFK�GLQD�PRGHOOHU��
�
$QPlODQ��)\OO�L�DQPlOQLQJVEODQNHWWHQ�VDPW�HQ�
PRGHOOVSHFLILNDWLRQ�I|U�YDUMH�PRGHOO�GX�WlQNHU�VWlOOD�
XW��$QPlO�JlUQD�I|U�PnQJD�PRGHOOHU�RP�GX�lU�RVlNHU�
Sn�KXU�PnQJD�PRGHOOHU�GX�KLQQHU�In�IlUGLJD��
�
%ODQNHWWHUQD�ILQQV�L�VOXWHW�DY�GHWWD�GRNXPHQW��
.RSLHUD�RP�GX�EHK|YHU�IOHUD�PRGHOOVSHFLILNDWLRQHU��
2EVHUYHUD��.OLSS�LVlU�EODQNHWWHQ�I|U�PRGHOO��
VSHFLILNDWLRQHUQD�WLOO�$��IRUPDW��
�
/lJJ�VHGDQ�GH�LI\OOGD�EODQNHWWHUQD�L�HWW�NXYHUW�RFK�
SRVWD�WLOO��
�
7RUH�7KXQTYLVW�
'DOYlJHQ����
�������+XGGLQJH�
�
$QPlODQ�VNDOO�YDUD�SRVWDG�VHQDVW�WROY�GDJDU�LQQDQ�
XWVWlOOQLQJHQ��GYV��VHQDVW�PnQGDJHQ�GHQ����PDUV�
������
�
�
$QPlOQLQJVDYJLIW��6DPWLGLJW�PHG�DQPlODQ�VNDOO�
DQPlOQLQJVDYJLIWHQ�LQEHWDODV�WLOO�,306�6YHULJHV�
SRVWJLURNRQWR�������������6NULY�,306�2SHQ������
Sn�WDORQJHQ��HOOHU�L�PHGGHODQGHIlOWHW�RP�GX�EHWDODU�YLD�
,QWHUQHW���3RVWJLURNYLWWR��HOOHU�PRWVYDUDQGH��VNDOO�
NXQQD�XSSYLVDV�YLG�LQFKHFNQLQJHQ��
�
$QPlOQLQJVDYJLIWHQ�lU��RDYVHWW�DQWDO�PRGHOOHU����
�
� 0HGOHP�L�

,306�
6YHULJH�

(M�PHGOHP�L�
,306�
6YHULJH�

6HQLRU� ���NU� ����NU�
-XQLRU�
�I|GG������±�����

���NU� ���NU�

8QJGRP�
�I|GG��������������
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�
0RGHOOVSHFLILNDWLRQHUQD�OLJJHU�WLOO�JUXQG�EnGH�I|U�
GRPDUQDV�EHG|PQLQJ�DY�PRGHOOHUQD�RFK�I|U�
NODVVLQGHOQLQJHQ��
�
6NULY�RP�EnGH�I|UHELOGHQ�RFK�E\JJHW��2P�GX�DEVROXW�
LQWH�InU�SODWV�PHG�XSSO\VQLQJDU�RP�PRGHOOHQ�Sn�GHW�
WLOOJlQJOLJD�XWU\PPHW�Sn�EODQNHWWHQ��NDQ�GX�DQYlQGD�
HWW�H[WUD�EODG���
2EVHUYHUD��6NULY�LQWH�Sn�EODQNHWWHQV�EDNVLGD��
�
'HW�lU�YLNWLJW�DWW�PRGHOOVSHFLILNDWLRQHQ�lU�OlVEDU�RFK�
NRSLHUEDU��KHOVW�GDWRU��HOOHU�PDVNLQVNULYHQ��
�
2EVHUYHUD�DWW�GX�HQGDVW�GHILQLHUDU�PRGHOOHQ��GX�
DQPlOHU�GHQ�DOOWVn�LQWH�WLOO�HQ�YLVV�NODVV��
.ODVVLQGHOQLQJHQ�J|UV�DY�VHNUHWDULDWHW�QlU�DOOD�
WlYODQGH�PRGHOOHU�KDU�FKHFNDWV�LQ��
�
�
�

�
'HILQLHULQJHQ�lU�XSSGHODG�L�I\UD�HJHQVNDSHU��
�
�
.DWHJRUL�EHVNULYHU�YDG�I|UHELOGHQ�lU��
$QJH�HWW�DY�I|OMDQGH�YDO��
�
$�I|U�)O\J�
%�I|U�0LOLWlUD�IRUGRQ�
&�I|U�&LYLOD�IRUGRQ�
'�I|U�%nWDU�
)�I|U�)LJXUHU�
7�I|U�7HPDVDPOLQJDU�
9�I|U�9DUHOVHU�XU�VDJDQV��WHDWHUQV�RFK�ILOPHQV�YlUOG��
;�I|U�'LRUDPD��DOOD�W\SHU��
g�I|U�gYULJD�PRGHOOHU��KlVWDU��InJODU��U\PGVNHSS�HWF���
�
%\JJPHWRG�DQJHU�YDG�PDQ�KDU�XWJnWW�LIUnQ�RFK�YDG�
PDQ�KDU�JMRUW��VH�EHVNULYQLQJHQ�Sn�QlVWD�VLGD���
$QJH�HQ�DY�I|OMDQGH�HJHQVNDSHU��
��
$���VWDQGDUG��
%���DYDQFHUDW�
&���VFUDWFK�	�YDFXXP�HWF���
�
�
)|U�6NDOD�DQJHV�VNDODQ��W�H[���������I|U�ILJXUHU�NDQ�
DOWHUQDWLYW�K|MGHQ�L�PLOOLPHWHU�DQJHV��
�
�
)|U�)LQI|UGHOQLQJ�DQJHV�HQ�DY�I|OMDQGH�HJHQVNDSHU��
�
)|U�.DWHJRUL�$���)O\J���-HW��3URSHOOHU�HOOHU�
+HOLNRSWHU��6HJHO��RFK�JOLGIO\J�UlNQDV�VRP�SURSHOOHU��
EODQGDW�MHW�RFK�SURSHOOHU�UlNQDV�VRP�SURSHOOHU��
UDNHWGULYHW�UlNQDV�VRP�MHW��
�
)|U�.DWHJRUL�%��0LOLWlUD�IRUGRQ���6RIW�VNLQ�
�HM�KHOSDQVUDGH�IRUGRQ���+DUG�VNLQ��KHOSDQVUDGH�
IRUGRQ��HOOHU�$UWLOOHULSMlVHU��XWDQ�GUDJDUH���
GUDJIRUGRQ��
�
)|U�.DWHJRUL�&���&LYLOD�IRUGRQ���3HUVRQELO�
�KLW�UlNQDV�DOOD�VRUWHU�LQNO��SLFN�XSHU�VDPW�WlYOLQJVELODU�
PHG�WlFNWD�KMXO���/DVWELO��KLW�UlNQDV�lYHQ�VOlSIRUGRQ��
WUDLOHUV��EXVVDU��DUEHWVIRUGRQ�RFK�G\OLNW���2SHQ�
ZKHHOHU��IRUPHOELODU�RFK�DQGUD�WlYOLQJVELODU�
�PHG�IULOLJJDQGH�KMXO��HOOHU�0RWRUF\NHO��DOOD�W\SHU��
�
)|U�.DWHJRUL�'��%nWDU�RFK�IDUW\J���6HJHOEnW��HOOHU�
0RWRUEnW��GHW�KXYXGVDNOLJD�IUDPGULYQLQJVVlWWHW�
UlNQDV��URGGEnW�UlNQDV�VRP�VHJHOEnW��
�
,�GH�|YULJD�.DWHJRULHUQD��)��6��9�	�g��EHK|YHU�HM�
QnJRQ�)LQI|UGHOQLQJ�DQJHV��
�
2EVHUYHUD��<WWHUOLJDUH�)LQI|UGHOQLQJ�NDQ�NRPPD�DWW�
J|UDV�DY�WlYOLQJVVHNUHWDULDWHW�QlU�DOOD�PRGHOOHU�lU�
LQFKHFNDGH��6H�UHJOHUQD������
�
�
)\OO�L�E\JJVDWVIDEULNDW��W�H[��$LUIL[��5HYHOO��HWF���
�
�
)\OO�L�LQIRUPDWLRQ�RP�I|UHELOGHQ�RFK�PRGHOOHQ��
6NULY�I|U�SXEOLNHQ��*H�LQIRUPDWLRQ�RP�I|UHELOGHQV�
QDWLRQDOLWHW��nUWDO��RVY��
�
)|U�P\FNHW�RYDQOLJD�I|UHELOGHU�E|U�GX�lYHQ�DQJH�YDG�
GHW�IDNWLVNW�lU�I|U�QnJRW��'HW�KDU�MX�W�H[��KlQW�WLGLJDUH�
DWW�QnJRQ�REVN\U�SDQVDUPRGHOO�L�VNDOD������EOLYLW�
NODVVDG�VRP�HQ�PRGHOO�DY�QnJRW�XQGHUOLJW�
H[SHULPHQWIO\JSODQ����
�
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�
2EVHUYHUD��)|U�'LRUDPD�RFK�7HPDVDPOLQJ�JlOOHU�
VlUVNLOGD�EHG|PQLQJVUHJOHU��VH�VLVW�L�GHWWD�DYVQLWW���
�
%\JJPHWRG�$���VWDQGDUG���
�
8WJnQJVOlJHW�lU�HQ�E\JJVDWV�DY�LQMHNWLRQVJMXWHQ�SODVW�
�VRP�NDQ�LQQHKnOOD�HQVWDND�GHWDOMHU�L�IRWRHWV�
RFK�HOOHU�YLWPHWDOO���6n�NDOODGH�PXOWLPHGLD��	�KLJK�
WHFK�E\JJVDWVHU��GlU�nWVNLOOLJD�GHODU�	�GHWDOMHU�lU�
XWI|UGD�L�DQQDW�PDWHULDO�lQ�LQMHNWLRQVJMXWHQ�SODVW�
KlQYLVDV�WLOO�%\JJPHWRG�%��VH�QHGDQ���
�
0RGHOOHQ�VNDOO�EHVWn�DY�KXYXGGHODU�IUnQ�HQ�E\JJVDWV�
�PHG�KXYXGGHODU�PHQDV�I|U�IO\JSODQ�NURSS�RFK�YLQJDU��
I|U�IRUGRQ�NDURVVHULHW��RFK�PRGHOOHQ�VNDOO�L�VWRUW�VHWW�
E\JJDV�HQOLJW�E\JJEHVNULYQLQJHQ��
�
'HODUQDV�YlVHQWOLJD�IRUP�InU�LQWH�I|UlQGUDV��PDQ�InU�
W�H[��LQWH�I|UOlQJD�HOOHU�I|UNRUWD�HQ�YLQJH���'lUHPRW�InU�
GHODU�´SXWVDV´�I|U�DWW�XSSQn�ElWWUH�SDVVIRUP��
��
0RGLILHULQJDU�RFK�NRQYHUWHULQJDU�lU�DOOWVn�LQWH�WLOOnWQD��
0DQ�InU�LQWH��JHQRP�WLOOlJJ�DY�H[WUD�GHWDOMHU��HOOHU�
lQGULQJ�DY�GHODU��nVWDGNRPPD�DQGUD�YHUVLRQHU�DY�
I|UHELOGHQ�lQ�GH�VRP�lU�P|MOLJD�DWW�nVWDGNRPPD�
HQEDUW�PHG�E\JJVDWVHQV�HJQD�GHODU��(QGD�XQGDQWDJHW�
lU�RP�PDQ�HQEDUW�JHQRP�YDO�DY�DQQDQ�PnOQLQJ�
RFK�HOOHU�PlUNQLQJ�nVWDGNRPPHU�HQ�DQQDQ�YHUVLRQ��
�
'HVVXWRP�JlOOHU�I|OMDQGH�I|U�%\JJPHWRG�$��
�
.DWHJRUL�)O\J���
�ElOWHQ�RFK�DQWHQQHU�InU�OlJJDV�WLOO�HOOHU�E\WDV�XW��
�SLORW�HU��RFK�HOOHU�SHUVRQOLJ�XWUXVWQLQJ��VnVRP�
KMlOPDU�HWF���InU�OlJJDV�WLOO��
�YDSHQODVW��ERPEHU��URERWDU�HWF���InU�OlJJDV�WLOO�RP�
GH�WDV�IUnQ�HQ�LQMHNWLRQVJMXWHQ�WLOOEHK|UVVDWV��W�H[��
+DVHJDZDV���DOOWVn�HM�IRWRHWV�RFK�HOOHU�YLWPHWDOO��
�PRGHOOHQ�InU�ULJJDV�
�VWRODU��KXYDU�	�KMXO�InU�HM�E\WDV�XW�
�IRWRHWV��	�YLWPHWDOOGHODU���I|UXWRP�GH�VRP�LQJnU�L�
E\JJVDWVHQ��InU�HM�Q\WWMDV�
�OXFNRU�HWF��InU�HM�VNlUDV�XSS�
�HQNODUH�QHGVOLSQLQJDU�InU�J|UDV��W�H[��WXQQLQJ�DY�
YLQJEDNNDQWHU��PHQ�VW|UUH�NRUULJHULQJDU�lU�HM�WLOOnWHW�
�W�H[��´XWVODQNQLQJ´�DY�HQ�KHO�EDNUH�IO\JNURSS��
�RPULVWQLQJ�DY�SDQHOOLQMHU�lU�HM�WLOOnWHW��I|UXWRP�
nWHUVWlOOQLQJ�YLG�VNDUYDU�HWF���
�DOOD�E\JJVDWVHQV�GHODU�EHK|YHU�LQWH�DQYlQGDV�
�PRGHOOHQ�NDQ�PnODV�L�HWW�DQQDW�VFKHPD�lQ�GHW�VRP�
DQJHV�L�E\JJEHVNULYQLQJHQ�
�DQGUD�GHNDOHU�InU�DQYlQGDV�
�IROLHNOlGQLQJ�lU�HM�WLOOnWHQ�
�
.DWHJRUL�0LOLWlUD�IRUGRQ��
�PDQ�InU�OlJJD�WLOO��HOOHU�E\WD�XW��DQWHQQHU�VDPW�JDOOHU�
|YHU�PRWRUUXP�
DOOPlQ�XWUXVWQLQJ��VnVRP�GXQNDU�	�YHUNW\J�HWF���InU�
OlJJDV�WLOO��
�KMXO�	�EDQG�InU�HM�E\WDV�XW�
�IRWRHWV��	�YLWPHWDOOGHODU��I|UXWRP�GH�VRP�LQJnU�L�
E\JJVDWVHQ��InU�HM�Q\WWMDV�
�OXFNRU�HWF��InU�HM�VNlUDV�XSS�
�RPULVWQLQJ�DY�SDQHOOLQMHU�lU�HM�WLOOnWHW��I|UXWRP�
nWHUVWlOOQLQJ�YLG�VNDUYDU�HWF���
�DOOD�E\JJVDWVHQV�GHODU�EHK|YHU�LQWH�DQYlQGDV�
�PRGHOOHQ�NDQ�PnODV�L�HWW�DQQDW�VFKHPD�lQ�GHW�VRP�
DQJHV�L�E\JJEHVNULYQLQJHQ�
�DQGUD�GHNDOHU�InU�DQYlQGDV�
�

�
�
�
.DWHJRUL�&LYLOD�IRUGRQ�
�ElOWHQ�RFK�DQWHQQHU�InU�OlJJDV�WLOO�HOOHU�E\WDV�XW�
�SHUVRQOLJ�XWUXVWQLQJ��VnVRP�YHUNW\J�	�GRIWJUDQDU�
HWF���InU�OlJJDV�WLOO��
�IlOJDU�	�GlFN�InU�E\WDV�XW�
�IRWRHWV��	�YLWPHWDOOGHODU���I|UXWRP�GH�VRP�LQJnU�L�
E\JJVDWVHQ��InU�HM�Q\WWMDV�
�G|UUDU��KXYDU�RFK�OXFNRU�HWF��InU�HM�VNlUDV�XSS�
�RPULVWQLQJ�DY�SDQHOOLQMHU�lU�HM�WLOOnWHW��I|UXWRP�
nWHUVWlOOQLQJ�YLG�VNDUYDU�HWF���
�DOOD�E\JJVDWVHQV�GHODU�EHK|YHU�LQWH�DQYlQGDV�
�PRGHOOHQ�NDQ�PnODV�Sn�DQQDW�VlWW�lQ�GHW�VRP�DQJHV�
L�E\JJEHVNULYQLQJHQ�
�DQGUD�GHNDOHU�InU�DQYlQGDV�
�IROLHNOlGQLQJ�	�IORFNQLQJ�lU�HM�WLOOnWHQ�
�
.DWHJRUL�%nWDU�RFK�IDUW\J��
�PRGHOOHQ�InU�ULJJDV�
�IRWRHWV��	�YLWPHWDOOGHODU���I|UXWRP�GH�VRP�LQJnU�L�
E\JJVDWVHQ��InU�HM�Q\WWMDV�
�OXFNRU�HWF��InU�HM�VNlUDV�XSS�
�RPULVWQLQJ�DY�SDQHOOLQMHU�lU�HM�WLOOnWHW��I|UXWRP�
nWHUVWlOOQLQJ�YLG�VNDUYDU�HWF���
�DOOD�E\JJVDWVHQV�GHODU�EHK|YHU�LQWH�DQYlQGDV�
�PRGHOOHQ�NDQ�PnODV�L�HWW�DQQDW�VFKHPD�lQ�GHW�VRP�
DQJHV�L�E\JJEHVNULYQLQJHQ�
�DQGUD�GHNDOHU�InU�DQYlQGDV�
�
.DWHJRUL�)LJXUHU��
�UHPPDU�	�ElOWHQ�InU�OlJJDV�WLOO�HOOHU�E\WDV�XW�
SHUVRQOLJ�XWUXVWQLQJ��VnVRP�KMlOPDU�	�YlVNRU�HWF���
InU�OlJJDV�WLOO��
�KXYXGHQ�	�KlQGHU�InU�E\WDV�XW�
�RPVNXOSWHULQJ�lU�HM�WLOOnWHQ��I|UXWRP�nWHUVWlOOQLQJ�
YLG�VNDUYDU�HWF���
�DOOD�E\JJVDWVHQV�GHODU�EHK|YHU�LQWH�DQYlQGDV�
�ILJXUHQ�NDQ�PnODV�Sn�DQQDW�VlWW�lQ�GHW�VRP�DQJHV�L�
E\JJEHVNULYQLQJHQ�
�
,�E\JJPHWRG�$�EHG|PV��
�+HOKHWVLQWU\FN�
�%\JJWHNQLN�
�'HWDOMLQWU\FN�
�0nOQLQJ�	�ILQLVK�
�
�
%\JJPHWRG�%���DYDQFHUDW��
�
8WJnQJVOlJHW�lU�HQ�SODVWE\JJVDWV��LQMHNWLRQVJMXWHQ�
HOOHU�DY�DQQDQ�W\S��VnVRP�PXOWLPHGLD��KLJK�WHFK��UHVLQ�
HOOHU�GHOYLV�YDFXXPIRUPDG��+HOW�YDFXXPIRUPDGH�
PRGHOOHU�VDPW�NRQYHUWHUDGH�RFK�HOOHU�IULVNXOSWHUDGH�
ILJXUHU�KlQYLVDV�WLOO�%\JJPHWRG�&��
�
0RGHOOHQ�EHK|YHU�GRFN�LQWH�EHVWn�DY�GHODU�IUnQ�HQEDUW�
HQ�E\JJVDWV��'HW�lU�DOOWVn�WLOOnWHW�PHG�V�N��FURVV�NLWWLQJ�
HOOHU�NLW�EDVKLQJ��
�
'HW�lU�RFNVn�WLOOnWHW�DWW�I|UlQGUD�GHODUQDV�YlVHQWOLJD�
IRUP��W�H[��I|UOlQJQLQJ�DY�HQ�YLQJH���)UL�GHWDOMHULQJ�lU�
WLOOnWHQ��'HWDOMHULQJVVDWVHU�L�IRWRHWV��YLWPHWDOO�	�UHVLQ�
InU�DOOWVn�DQYlQGDV��/XFNRU�InU�VNlUDV�XSS�RFK�
SDQHOOLQMHU�HWF��InU�ULVWDV�RP��)ROLHNOlGQLQJ�RFK�
IORFNQLQJ�lU�WLOOnWHQ��
�
6OXWUHVXOWDWHW�EHK|YHU�LQWH�YDUD�GHWVDPPD�VRP�
XWJnQJVOlJHW��'HW�lU�DOOWVn�WLOOnWHW�PHG�PRGLILHULQJDU�
RFK�NRQYHUWHULQJDU��GRFN�LQRP�YLVVD�JUlQVHU��
0RGHOOHQV�KXYXGVDNOLJD�GHODU�VNDOO�NRPPD�IUnQ�HQ�
�HOOHU�IOHUD��E\JJVDWVHU���



6RP�H[HPSHO�NDQ�YL�WD�WYn�VQDUOLND�ODVWELOVPRGHOOHU��
0RGHOO���KDU�FKDVVL��K\WW�RFK�IODN�IUnQ�E\JJVDWVHU��PHQ�
VFUDWFKDG�GULYOLQD��'HQQD�PRGHOO�JnU�L�%\JJPHWRG�%���
0RGHOO���KDU�FKDVVL�IUnQ�HQ�E\JJVDWV��PHQ�VFUDWFKDG�
K\WW�RFK�IODN�VDPW�DOOW�DQQDW�IUnQ�GHWDOMHULQJVVDWVHU��
'HQQD�PRGHOO�JnU�L�%\JJPHWRG�&��
�
0\FNHW�DYDQFHUDGH�NRQYHUWHULQJDU�GlU�
VOXWUHVXOWDWHW�KDU�P\FNHW�OLWHQ��HOOHU�LQJHQ�OLNKHW��PHG�
XWJnQJVE\JJVDWVHQ�KlQYLVDV�DOOWVn�WLOO�%\JJPHWRG�&��
�
,�E\JJPHWRG�%�EHG|PV��
�+HOKHWVLQWU\FN�
�%\JJWHNQLN�
�'HWDOMLQWU\FN�
�0nOQLQJ�	�ILQLVK�
�
�
'LRUDPD�
�
2EMHNW�VRP�DQPlOV�L�NDWHJRULQ�'LRUDPD�VNDOO�Sn�QnJRW�
VlWW�VNLOGUD�HQ�SnJnHQGH�KlQGHOVH�HOOHU�HQ�
VSHFLILN�VLWXDWLRQ��9DOIULWW�DQWDO�PRGHOOHU�RFK�HOOHU�
ILJXUHU�InU�LQJn�L�HWW�GLRUDPD�RFK�EHG|PV�VRP�HQ�
KHOKHW��
�
,�NDWHJRULQ�'LRUDPD�EHG|PV��
�+HOKHWVLQWU\FN�
�%\JJWHNQLN�
�'HWDOMLQWU\FN�
�0nOQLQJ�	�ILQLVK�
�,Gp�	�NRPSRVLWLRQ�
�
�
%\JJPHWRG�&�±�VFUDWFK��YDFXXP�HWF��
�
0RGHOOHQ�VNDOO�KXYXGVDNOLJHQ�EHVWn�DY�HJHQWLOOYHUNDGH�
GHODU��0DWHULDOHW�PnVWH�GRFN�WLOO�|YHUYlJDQGH�GHO�EHVWn�
DY�SODVW�HOOHU�UHVLQ��)UL�GHWDOMHULQJ�lU�WLOOnWHQ��
�
+LW�KlQYLVDV�RFNVn�KHOW�YDFXXPIRUPDGH�PRGHOOHU�VDPW�
NRQYHUWHUDGH�RFK�HOOHU�IULVNXOSWHUDGH�ILJXUHU��
�
0\FNHW�DYDQFHUDGH�NRQYHUWHULQJDU�Vn�JnU�XW|YHU�UHJOHU�
EHVNULYQD�I|U�E\JJPHWRG�%��VH�RYDQ��KlQYLVDV�RFNVn�
WLOO�GHQQD�E\JJPHWRG��
�
,�E\JJPHWRG�&�EHG|PV��
�+HOKHWVLQWU\FN�
�%\JJWHNQLN�
�'HWDOMLQWU\FN�
�0nOQLQJ�	�ILQLVK�
�6YnULJKHWVJUDG�
�
�
7HPDVDPOLQJ�
�
(Q�WHPDVDPOLQJ�VNDOO�EHVWn�DY�PLQVW�WUH�PRGHOOHU�
HOOHU�ILJXUHU��'HVVD�VNDOO�XSSI\OOD������	���QHGDQ��)OHUD�
GLRUDPRU�NDQ�HM�VDPPDQI|UDV�VRP�HQ�WHPDVDPOLQJ��
�
(Q�WHPDVDPOLQJ�VNDOO�YDUD�HQ�OLWHQ�PLQLXWVWlOOQLQJ�|YHU�
HWW�YDOIULWW�WHPD��([HPSHO�Sn�WHPDVDPOLQJ�NDQ�YDUD�
IO\JSODQVW\SHU�VRP�JHQRP�nUHQ�WMlQVWJMRUW�YLG�HWW�YLVVW�
I|UEDQG��DOOD�YHUVLRQHU�DY�HWW�YLVVW�IRUGRQ��HOOHU�HWW�
OLNQDQGH�YlOGHILQLHUDW�WHPD���
�
,�SUHVHQWDWLRQHQ�DY�HQ�WHPDVDPOLQJ�lU�EDNJUXQGHU��
GUDSHULQJDU�HWF��WLOOnWQD��
�
,�NDWHJRULQ�7HPDVDPOLQJ�EHG|PV��
�,Gp��VNDOO�SUHVHQWHUDV�VNULIWOLJHQ��
�3UHVHQWDWLRQ�
�0RGHOONYDOLWp�

.ODVVLQGHOQLQJ�
�
6n�KlU�JnU�NODVVQLQJHQ�WLOO���
%\JJDUHQ�KDU�Sn�VLQ�PRGHOOVSHFLILNDWLRQ�GHILQLHUDW�
PRGHOOHQ�VRP��)O\J����%\JJPHWRG�%����6NDOD������±�
3URSHOOHU��
�
1lU�VHNUHWDULDWHW�JUDQVNDW�PRGHOOVSHFLILNDWLRQHQ��
WLOOGHODU�PDQ�PRGHOOHQ�HWW�2EMHNWVQXPPHU�RFK�
SODFHUDU�GHQ�L�NODVV�$%�S�HQOLJW�I|OMDQGH�Q\FNHO��
�$� �.DWHJRUL�$��)O\J�
�%� �%\JJPHWRG�%�
��� �6NDOD������±������
�S� �)LQI|UGHOQLQJ��3URSHOOHU�
� �
2P�VHNUHWDULDWHW�GlUHPRW�ILQQHU�XSSJLIWHU�Sn�
PRGHOOVSHFLILNDWLRQHQ�VRP�LQWH�VWlPPHU�HOOHU�lU�IHO�
LI\OOGD�Vn�SODFHUDV�PRGHOOHQ�L�GHQ�NODVV�VRP�VWlPPHU�
ElVW�LQ��
�
)\OO�DOOWVn�L�PRGHOOVSHFLILNDWLRQHUQD�QRJJUDQW�RFK�
NRUUHNW�Vn�EOLU�EnGH�'X�RFK�VHNUHWDULDWHW�JODGD�RFK�
Q|MGD��2EVHUYHUD�LJHQ��GX�VNDOO�LQWH�DQPlOD�GLQ�
PRGHOO�L�QnJRQ�YLVV�NODVV�XWDQ�HQEDUW�GHILQLHUD�GHQ��
'HW�lU�WlYOLQJVVHNUHWDULDWHWV�XSSJLIW�DWW�SODFHUD�LQ�
PRGHOOHUQD�L�GH�ROLND�NODVVHUQD��
�
0nOHW�lU�DWW�LQWH�KD�NODVVHU�VRP�|YHUVWLJHU����
PRGHOOHU��XQGDQWDJ�NDQ�GRFN�I|UHNRPPD���%OLU�GHW�
QnJRQ�H[WUHPW�VWRU�NODVV�I|UV|NHU�VHNUHWDULDWHW�KLWWD�
HWW�YHWWLJW�VlWW�DWW�GHOD�XSS�NODVVHQ�L�WYn��HOOHU�IOHUD��
Q\D�NODVVHU���
�
�
�
%OLU�GHW�GlUHPRW�IlUUH�lQ�WUH�PRGHOOHU�L�HQ�NODVV�VOnV�
GHQ�LKRS�PHG�QnJRQ�DQQDQ�NODVV�HQOLJW�I|OMDQGH�
SULQFLSHU��
�
,�I|UVWD�KDQG��+RSVODJQLQJ�HIWHU�HJHQVNDSHQ�
%\JJPHWRG��W�H[��%\JJPHWRG�%�VOnV�LKRS�PHG�
%\JJPHWRG�$��
�
,�DQGUD�KDQG��+RSVODJQLQJ�HIWHU�HJHQVNDSHQ�
)LQI|UGHOQLQJ��W�H[��/DVWELODU�VOnV�LKRS�PHG�&LYLOD�
IRUGRQ���
��
,�WUHGMH�KDQG��+RSVODJQLQJ�DY�ROLND�VNDORU���
�
�



�

!���"�����������###�
�
)|U� WUHGMH� nUHW� L� UDG� Vn� lU� GHW� lYHQ� L� nU�GDJV� I|U�HQ�
VSHFLDONODVV���
�

��������	�
��
�
«lU�QnJRW�VRP�YDULW�RHUK|UW�SRSXOlUW�L�I|UHWDJVYlUOGHQ�
L�PnQJD�nU��1X�NRPPHU�,306�HJHQ�YDULDQW�Sn�GHWWD���
�
$WW�E\JJD�EUD�lU�HQ�VDN��DWW�E\JJD�VQDEEW�lU�HQ�KHOW�
DQQDQ�� 'HQ� VRP� NDQ� NRPELQHUD� GHVVD� EnGD�� VDPW�
VDPVDV�PHG�WYn�NRPSLVDU�XQGHU����PLQXWHU�KDU�JRGD�
FKDQVHU�DWW�YLQQD��
�
5HJOHUQD�lU�VRP�YDQOLJW�HQNOD��
�
'LWW� ODJ�� EHVWnHQGH� DY� WUH� SHUVRQHU�� E\JJHU� HQ� YDOIUL�
PRGHOO�Sn����PLQXWHU�Sn�SODWV�Sn�2SHQ��
�
/DJOHGDUHQ�DQPlOHU�VLWW�ODJ�Sn�VLQ�DQPlOQLQJVEODQNHWW��
ODJQDPQ�RFK�WYn�QDPQJLYQD�SRODUH��VH�lYHQ�QHGDQ���
�
/DJHW�VNDIIDU�HQ�YDOIUL�E\JJVDWV�RFK�GHQ�XWUXVWQLQJ�GH�
EHK|YHU� I|U� DWW� E\JJD� GHQQD�� 9L� VHU� WLOO� DWW�
NRPSUHVVRUHU� ILQQV�Sn�SODWV�� IlUJVSUXWD�RFK�VODQJ�InU�
QL� WD�PHG�VMlOYD��3ODQOlJJ�JlUQD�E\JJHW�VDPW�EODQGD�
IlUJHU� KHPPD�� 1DWXUOLJWYLV� InU� ,1*$� '(/$5� 9$5$�
0c/$'(�(//(5�/266$'(�)5c1�*-875$0$51$��
�
.ORFNDQ������� O|UGDJ������JnU�VWDUWVNRWWHW��Gn�KDU�QL�
���PLQXWHU�Sn�HU�DWW�nVWDGNRPPD�QnJRW�JU\PW�VQ\JJW��
5HVXOWDWHW� EHG|PV� VHQDUH� L� HQ� VHSDUDW� NODVV� DY� YnUD�
NRPSHWHQWD�� HQYlOGLJD� RFK� UlWWYLVD� GRPDUH�� 2P�
LQWUHVVHW� EOLU� P\FNHW� VWRUW� NRPPHU� YL� DWW� GHOD� XSS�
E\JJDQGHW�L�IOHUD�KHDW��
�
1L�KnOOHU�DOOWVn�HUW�|GH�KHOW�L�HUD�HJQD�KlQGHU�GHQ�KlU�
JnQJHQ�� WlYOLQJVOHGQLQJHQ� KDU� LQWH� YDOW� PRGHOO� nW� HU�
RFK� LQWH� VDWW�QnJUD�EHJUlQVQLQJDU� L� |YULJW��0n�ElVWD��
RFK�OLVWLJDVWH��ODJHW�YLQQD��
�
/\FND�WLOO��
�
�
'HW�lU�DOOWVn�HQGDVW�ODJOHGDUHQ�VRP�DQPlOHU�ODJHW��
'HWWD�J|UV�VRP�HWW�WLOOlJJ�L�GHQ�VlUVNLOGD�UXWDQ�OlQJVW�
QHU�Sn�GHQ�YDQOLJD�DQPlOQLQJVEODQNHWWHQ���
$OOD�L�ODJHW�NDQ�JLYHWYLV�RFNVn�GHOWDJD�L�2SHQ�HQVNLOW�Sn�
YDQOLJW�VlWW���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

��������$���#�
�
'X�VRP�NlQQHU�DWW�'X�YLOO�VWlOOD�XSS�VRP�GRPDUH�
HOOHU�Jn�VRP�´GRPDUOlUOLQJ´�Sn�,306�2SHQ�
NRQWDNWD�YnU�KXYXGGRPDUH��-DQQH�1LOVVRQ��
7HO���������������
0DLO��MDQQH�QLOVVRQ#SKRQDN�VH�
�
$QPlO�'LJ�QX���RP�'X�JnU�RFK�VOLWHU�PHG�IUnJDQ�
XQGUDU�'X�EDUD�YDG�'X�JnWW�PLVWH�RP�L�DOOD�nU«�
�
'X�E|U�KD�GHOWDJLW�YLG��HOOHU�EHV|NW��QnJUD�WLGLJDUH�
2SHQ�Vn�DWW�'X�lU�QnJRUOXQGD�I|UWURJHQ�PHG�KXU�GHW�
JnU�WLOO��'HVVXWRP�PnVWH�'X�NXQQD�WD�OLWH�´VNLW´�IUnQ�
PRGHOOE\JJDQGH�NROOHJHU�XWDQ�DWW�NULVD�LKRS�DOOGHOHV«�
�
6RP�GRPDUH�lU�GHW�LQJHW�KLQGHU�DWW�GHOWDJD�VRP�
E\JJDUH��PHQ�'X�InU�JLYHWYLV�LQWH�G|PD�L�GH�NODVVHU�
GlU�'X�VMlOY�GHOWDU��
�



������������
���
�
2UGQLQJVUHJOHU�
�
0RGHOOHU�RFK�DQQDW�InU�LQWH�VWlOODV�XW�Sn�HJHW�LQLWLDWLY�
LQRP�6N\WWHKROPVJ\PQDVLHWV�ORNDOHU���
�
)|OM�WlYOLQJVOHGQLQJHQV�RFK�KDOOSHUVRQDOHQV�
DQYLVQLQJDU��
�
8WVWlOOGD�PRGHOOHU�InU�HM�YLGU|UDV�DY�DQGUD�lQ�
XWVWlOOQLQJVIXQNWLRQlUHU�RFK�WlYOLQJVGRPDUH��
.RQWDNWD�WlYOLQJVOHGQLQJHQ�RP�GX�EHK|YHU�MXVWHUD�
QnJRW�Sn�GLQ�PRGHOO��
�
0DQ�InU�LQWH�SHND�XW�QnJRQ�PRGHOOV�IHO�HOOHU�I|UWMlQVWHU�
I|U�GRPDUQD�DQQDW�lQ�Sn�GLUHNW�I|UIUnJDQ�IUnQ�GHVVD��
�
6DPWOLJD�XWVWlOODUH�I|UYlQWDV�KMlOSD�WLOO�PHG�DWW�VH�WLOO�
DWW�SXEOLNHQ�KnOOHU�ILQJUDU�RFK�QHGKlQJDQGH�NOlGHU�RFK�
DQQDW�ERUWD�IUnQ�PRGHOOHUQD��
�
$OOD�WUDQVSRUWI|USDFNQLQJDU�VNDOO�YDUD�I|UVHGGD�PHG�
QDPQ�RFK�I|UYDUDV�XWDQI|U�ORNDOHUQD��HOOHU�Sn�DQYLVDG�
SODWV�L�KDOOHQ��
�
�
7lYOLQJVUHJOHU�
�
�����%HK|ULJD�PRGHOOHU��
�
0RGHOO�PnVWH�YDUD�E\JJG�DY�GHQ��GH�SHUVRQ�HU�VRP�
OlPQDW�LQ�DQPlODQ��0RGHOOHU�VRP�N|SWV�IlUGLJE\JJGD�
lU�DOOWVn�HM�WLOOnWQD��
�
%\JJDUHQV�QDPQ�InU�HM�DQJHV�Sn�
PRGHOOVSHFLILNDWLRQHQ��PRGHOOHQ�HOOHU�EDVSODWWDQ�
�PRWVY����
�
0RGHOOHU�VRP�WLGLJDUH�nU�YXQQLW�SULV�L�,306�2SHQ�InU�HM�
GHOWDJD��8QGDQWDJ�lU�NODVVHQ�7HPDVDPOLQJDU��GlU�
K|JVW�����DY�PRGHOOHUQD�L�YDUMH�VDPOLQJ�InU�YDUD�
WLGLJDUH�NODVVHJUDUH��
�
7lYOLQJVOHGQLQJHQ�KDU�L�H[WUHPD�IDOO�UlWW�DWW�XWHVOXWD�
PRGHOOHU�VRP�NDQ�YlFND�JURY�DQVW|W�KRV�SXEOLNHQ��
�
�
�����%\JJPDWHULDO��
�
'HW�KXYXGVDNOLJD�E\JJQDGVPDWHULDOHW�VNDOO�YDUD�SODVW�
HOOHU�PHWDOO��*MXWKDUWV��UHVLQ���YLQ\O�RFK�SODVWLVN�OHUD�
�6FXOSWH\��UlNQDV�VRP�SODVW��6W|UUH�GHODU�L�DQGUD�
PDWHULDO��WLOO�H[HPSHO�KHOD�NDURVVHU�HOOHU�
NURSSVVHNWLRQHU��lU�DOOWVn�HM�WLOOnWQD��
�
6FUDWFKE\JJGD�PRGHOOHU�PnVWH�KXYXGVDNOLJHQ�YDUD�
E\JJGD�VNXOSWHUDGH�DY�SODVW��VH�GHI��Sn�SODVW�RYDQ����
�
0RGHOOHU�L�DQGUD�PDWHULDO�lQ�SODVW�PnVWH�YDUD�
VDPPDQVDWWD�DY�E\JJVDWVHU�HOOHU�Sn�
DQQDW�VlWW��WLOO�H[HPSHO�JHQRP�PnOQLQJ��WLOO�YlVHQWOLJ�
GHO�YDUD�UHVXOWDWHW�DY�E\JJDUHQV�HJHW�DUEHWH��
�
0RGHOOHQ�InU�YDUD�SODFHUDG�Sn�HQ�EDVSODWWD��VRP�NDQ�
YDUD�QHXWUDO�HOOHU�I|UHVWlOOD�I|UHELOGHQV�QDWXUOLJD�
XQGHUODJ��MRUG��EHWRQJ��YDWWHQ�HWF����.ULQJXWUXVWQLQJ�
RFK�ILJXUHU�InU�ILQQDV�PHG�Sn�SODWWDQ��
�
)|U�WLOOEHK|U��NRQYHUWHULQJVGHODU�RFK�EDVSODWWRU�InU�
DQGUD�PDWHULDO�lQ�SODVW�DQYlQGDV��
�

�
�
�
�
�
�����6DPPDQVODJQLQJ�DY�NODVVHU��
�
0LQVW�WUH�REMHNW�PnVWH�GHOWDJD�L�HQ�NODVV�I|U�DWW�GHQ�
VND�EHG|PDV��9LG�PLQGUH�DQWDO�REMHNW�VDPPDQVOnV�
NODVVHQ�PHG�HQ�QlUDOLJJDQGH�NODVV��
�
6SHFLDONODVVHU�RFK�WHPDVDPOLQJDU�EHG|PV�GRFN�DOOWLG�
RDYVHWW�RP�GHOWDJDUQD�L�GHVVD�lU�IlUUH�lQ�WUH��
�
�����8SSGHOQLQJ�DY�NODVVHU��
�
7lYOLQJVOHGQLQJHQ�lJHU�UlWW�DWW�GHOD�XSS�HQ�NODVV�L�IOHUD�
Q\D�NODVVHU��I|UXWVDWW�DWW�GHVVD�NRPPHU�DWW�LQQHKnOOD�
PLQVW�WUH�REMHNW��'H�Q\D�NODVVHUQDV�NULWHULHU�VNDOO�
SUHVHQWHUDV�LQQDQ�EHG|PQLQJHQ�E|UMDU��
�
�����%HG|PQLQJ��
�
%HG|PQLQJHQ�DY�PRGHOOHUQD�J|UV�DY�GRPDUH�XWVHGGD�
DY�WlYOLQJVOHGQLQJHQ���
7lYOLQJVOHGQLQJHQ��KXYXGGRPDUHQ��KDU�EHVOXWVUlWW�L�
UHJHOWRONQLQJVIUnJRU��RFK�EHVOXWHW�NDQ�HM�|YHUNODJDV��
�
�����3ULVHU��
�
,�YDUMH�NODVV�XWVHV�HQ�.ODVVHJUDUH��
+HGHUVRPQlPQDQGHQ�DY�ROLND�YDO|U�NDQ�RFNVn�GHODV�XW�
L�NODVVHUQD��9DO|UHQ�RFK�DQWDOHW�DY�GHVVD�EHVWlPV�PHG�
DYVHHQGH�Sn�REMHNWHQV�SODFHULQJ�LQRP�NODVVHQ�RFK�
SRlQJVNLNWQLQJHQ�L�GHQVDPPD��7lYOLQJVOHGQLQJHQ�NDQ�
EHVOXWD�DWW�GHOD�XW�VlUVNLOW�SULV�WLOO�YLVV�PRGHOO�RDYVHWW�
SODFHULQJ�RP�PRGHOOHQ�KDU�VSHFLHOOD�I|UHWUlGHQ��
�
3ULVHW�I|U�%HVW�LQ�6KRZ�WLOOGHODV�HQ�PRGHOO�VRP�DY�HQ�
GRPDUMXU\�XWVHWWV�EODQG�GH�NODVVHJUDQGH�PRGHOOHUQD��
�
gYULJD�KHGHUVSULVHU�RFK�GLSORP�GHODV�XW�HIWHU�UHJOHU�
VRP�IDVWVWlOOWV�DY�SULVHUQDV�GRQDWRUHU�HOOHU�XSSGUDJLWV�
DY�GHVVD�WLOO�WlYOLQJVOHGQLQJHQ�DWW�EHVOXWD�RP��
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