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'HQQH�DUWLNHO�EHVNULYHU�KRYHGUHVXOWDWHUQH�DI�HQ�U NNH�EHUHJQLQJHU�DI� WUDILNDOH�NRQVHNYHQVHU
DI�HQ�WXQQHO�XQGHU�GHQ�¡VWOLJH�GHO�DI�.¡EHQKDYQV�+DYQ��$UEHMGHW�HU�XGI¡UW�IRU�7UDQVSRUWUnGHW
DI� *,6�7� SURJUDPPHW� YHG� ,QVWLWXW� IRU� 3ODQO JQLQJ� �,)3��� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW
�'78���'H�Y VHQWOLJVWH�UHVXOWDWHU�IUHPJnU�DI�7UDQVSRUWUnGHWV�UDSSRUW�RP�HPQHW��´+DYQHWXQ�
QHO�L�.¡EHQKDYQ�±�YXUGHULQJHU�RJ�KRYHGVS¡UJVPnO´���������PHQV�PRGHOOHUQHV�IRUXGV WQLQJHU
RJ� UHVXOWDWHU�YLO� EOLYH� JHQQHPJnHW� L� ,)3¶V� UDSSRUW� ´7UDILNDQDO\VHU� DI�+DYQHWXQQHOSURMHNWHW´
�������RJ�´+DYQHWXQQHOSURMHNWHW�±�'HWDOMHUHGH�UHVXOWDWHU´�������EHJU QVHW�RSODJ��

���� 3U VHQWDWLRQ�DI�SURMHNWHW
$UEHMGHW�NDQ�VHV�L�IRUO QJHOVH�DI�WR�WLGOLJHUH�XGUHGQLQJHU�RP�+DYQHWXQQHOHQ��7UDILNPLQLVWHUL�
HW���������RJ�9HMGLUHNWRUDWHW����������.ODUH�NRQNOXVLRQHU�IUD�GLVVH�UDSSRUWHU�HU�VnOHGHV�WDJHW�WLO
HIWHUUHWQLQJ� XGHQ� \GHUOLJHUH� EHUHJQLQJHU�� 'HWWH� J OGHU� HNVHPSHOYLV� 7UDILNPLQLVWHULHWV� NRQ�
NOXVLRQ��GHU�DGYDUHGH�PRG�EUXJHUEHWDOLQJ�VRP�ILQDQVLHULQJ�DI�WXQQHOHQ�

,GpHQ�PHG�DUEHMGHW�YDU�DW�JLYH�HQ�RYHURUGQHW�YXUGHULQJ�DI�DOWHUQDWLYH�XGI¡UHOVHU�DI�DQO JJHW
XQGHU�IRUVNHOOLJH�SODQIRUXGV WQLQJHU��'HWWH�VNXOOH�IRUHJn�PHG�KHQEOLN�Sn�DW�NXQQH�JLYH�DQEH�
IDOLQJHU�WLO�GHQ��QX�YHGWDJQH��PHUH�GHWDOMHUHGH�XGUHGQLQJ��)RUPnOHW�KDU�VnOHGHV�LNNH�Y UHW�DW
JLYH�HQ�XGW¡PPHQGH�XGUHGQLQJ�RP�+DYQHWXQQHOSURMHNWHW�

���� %HUHJQLQJVIRUXGV WQLQJHU�RJ�PHWRGHU
3URMHNWHW�KDYGH�HQ�IRUKROGVYLV�NRUW�WLGVIULVW��KYRUIRU�GHU�EOHY�WDJHW�XGJDQJVSXQNW�L�HQ�HNVLVWH�
UHQGH� WUDILNPRGHO�� 
�UHVWDGVWUDILNPRGHOOHQ
� ±�270�� EHVNUHYHW� L� �&DUO� %UR�*UXSSHQ�� ������
270�NXQQH�IRUKROGVYLV�OHW�LQWHJUHUHV�RJ�NRRUGLQHUHV�PHG�,)3
V�PRGHOY UNW¡MHU��GDWD�RJ�PR�
GHOOHU���VnYHO�('%�VRP�GDWDP VVLJW��KYLONHW�QDWXUOLJYLV�YDU�HQ�IRUGHO��6DPWLGLJ�HU�PRGHOOHQ
IDJOLJW�VHW�YHOHJQHW�WLO�DW�XGI¡UH�IRUKROGVYLV�GHWDOMHUHGH�DQDO\VHU�DI�WUDILNNHQ�RYHU�+DYQHVQLW�
WHW�



270�HU� L� DUEHMGHW�EHQ\WWHW� WLO� DW�PRGHOOHUH� WXUSURGXNWLRQ�� WXUIRUGHOLQJ�� WUDQVSRUWPLGGHOYDOJ
RJ�UXWHYDOJ��5XWHYDOJHW�L�270�HU�NDSDFLWHWVDIK QJLJW�L�P\OGUHWLGHQ�IRU�VDPWOLJH�VWU NQLQJHU
RJ�IHHGEDFN�VLNUHU��DW�HYHQWXHOOH�NDSDFLWHWVSUREOHPHU�RJVn�SnYLUNHU�WXUIRUGHOLQJ�RJ�WUDQVSRUW�
PLGGHOYDOJ��,)3
V�UXWHYDOJVPRGHO�HU�HIWHUI¡OJHQGH�EHQ\WWHW�WLO�HQ�PHUH�GHWDOMHUHW�EHVNULYHOVH�DI
UXWHYDOJ��'HQQH�EHVNULYHOVH�HU�NDSDFLWHWVDIK QJLJ��WDJHU�KHQV\Q�WLO�IRUVNHOOLJH�WLOI OGLJH�YDUL�
DWLRQHU�DI�WUDILNDQWHUV�UXWHYDOJ�VDPW�WLO�IRUVNHOOH�L�WUDILNDQWHUV�SU IHUHQFHU��1LHOVHQ���������	
���� 6nOHGHV� HU� GHQ� EHQ\WWHGH� IUHPJDQJVPnGH� HQ� V\PELRVH�PHOOHP� ,)3
V� UXWHYDOJVPRGHO� RJ
270�

(Q�GHO�DI�DUEHMGHW�EHVWRG�L�DW�HWDEOHUH�YHMQHWWHW�IUD�270�L�HW�*HRJUDILVN�,QIRUPDWLRQVV\VWHP
�*,6��RJ�HIWHUI¡OJHQGH�NRRUGLQHUH�GHW�PHG�HW�*,6�EDVHUHW� YHMQHW�� GHU� WLGOLJHUH� HU�GDQQHW�Sn
,)3��'HWWH�JDY�HQ�\GHUOLJHUH�NYDOLWHWVNRQWURO�DI�GDWDJUXQGODJHW�L�IRUKROG�WLO�GHQ�NYDOLWHWVNRQ�
WURO��GHU�WLGOLJHUH�HU�IRUHWDJHW�DI�GH�WR�GDWDV W�

7LO�EUXJ�IRU� WRONQLQJHQ�DI� UHVXOWDWHUQH�EOHY�HW�VSHFLDOXGYLNOHW�*,6�Y UNW¡M�DQYHQGW� WLO� IUHP�
VWLOOLQJ� DI� VWDQGDUGLOOXVWUDWLRQHU� VRP� I�HNV�� RYHUVLJWVNRUW�� GHWDLONRUW� RJ� GLIIHUHQVNRUW�� 'HWWH
Y UNW¡M�JMRUGH�GHW�PXOLJW�DW�DQDO\VHUH�UHVXOWDWHUQH�IUD�GH�PDQJH�N¡UVOHU�Sn�HQ�HIIHNWLY�PnGH�
/LJHOHGHV�EOHY�GHU�XGYLNOHW�HQ�PHWRGH�WLO�DW�KROGH�VW\U�Sn�GH�PDQJH�DOWHUQDWLYHU�RJ�VFHQDULHU�
1LHOVHQ�HW�DO��������

,�GHW�I¡OJHQGH�RPWDOHV�I¡UVW�KYLONH�EHUHJQLQJHU��GHU�HU�IRUHWDJHW�L�SURMHNWHW��+HUHIWHU�EHVNULYHV
UHVXOWDWHUQH�Sn�HW�RYHURUGQHW�QLYHDX��RJ�GHU�VOXWWHV�DI�PHG�HQ�DQEHIDOLQJ�WLO�\GHUOLJHUH�XQGHU�
V¡JHOVHU�RJ�HQ�NRQNOXVLRQ�

���)RUHWDJQH�EHUHJQLQJHU

)RU� DW� EHO\VH� IRUVNHOOLJH� YDULDQWHU� DI�+DYQHWXQQHOHQ� HU� GHU� IRUHWDJHW� EHUHJQLQJHU� IRU� �� IRU�
VNHOOLJH� DOWHUQDWLYH� XGIRUPQLQJHU� DI� WUDILNQHWWHW��'LVVH� DOWHUQDWLYHU� HU� IDVWODJW� VnOHGHV�� DW� GH
DOOH���UHSU VHQWHUHU�SULQFLSLHOW�IRUVNHOOLJH�O¡VQLQJHU��)RUPnOHW�KHUPHG�HU�DW�XQGHUV¡JH�RP�GHU
HU�QRJOH�NDWHJRULHU�DI�O¡VQLQJHU��GHU�NDQ�IRUNDVWHV�HOOHU�DQEHIDOHV�LQGHQ�HQ�JUXQGLJHUH�XGUHG�
QLQJ��'H�XQGHUV¡JWH�O¡VQLQJHU�HU�

•� ,QJHQ�+DYQHWXQQHO��EDVLV�VFHQDULHU�

•� /RNDO�WXQQHO�IUD�*LWWHUYHM�WLO�$PDJHU�6WUDQGYHM
�PHG���HOOHU���VSRU�

•� 5HJLRQDO�WXQQHO�IUD�/\QJE\YHM�WLO�$PDJHU�6WUDQGYHM����VSRU�
�PHG�WUDILNVDQHUHW���X QGUHW��HOOHU���VSRUHW�$PDJHU�6WUDQGYHM�

•� �VWOLJ�2PIDUWVYHM�IUD�/\QJE\YHM�RJ�KHOH�YHMHQ�WLO�$PDJHUPRWRUYHMHQ
�HQWHQ�ODQJV�/RVVHSODGVYHM�HOOHU�YLD�HQ���VSRUHW��UHVWDGV�%RXOHYDUG��



$OOH� +DYQHWXQQHO�DOWHUQDWLYHU
LQNOXGHUHU� WR� EXVUXWHU� JHQQHP
WXQQHOHQ�� HQ� IRUO QJHOVH� DI� OL�
QLH� �� IUD� +ROPHQ� WLO� �VWHUSRUW
VWDWLRQ�� VDPW� HQ� Q\� 6�EXV� IUD
�VWHUSRUW� WLO� 6XQGE\YHVWHU
3ODGV�� $OWHUQDWLYHUQH� VHV� Sn
)LJXU���

(IWHU� GH� LQGOHGHQGH� EHUHJQLQ�
JHU�EOHY�GHW�EHVOXWWHW� DW� IRUHWD�
JH� EHUHJQLQJHU�� KYRU� WR� DI� DO�
WHUQDWLYHUQH� �UHJLRQDO� WXQQHO
PHG���VSRUHW�$PDJHU�6WUDQGYHM
RJ� UHJLRQDO� WXQQHO� PHG� ¡VWOLJ
RPIDUWVYHM� DG� /RVVHSODGVYHM�
EOHY�NRPELQHUHW�PHG�HQ�WUDILN�
VDQHULQJ�DI�E\PLGWHQ�

'HU�HU� IRUHWDJHW� LQGOHGHQGH� UX�
WHYDOJVEHUHJQLQJHU� IRU� ����
YHMQHWWHW��GD�HYHQWXHOOH�SURJQR�
VHXVLNNHUKHGHU�KHU�LNNH�IRUVW\U�
UHU�UHVXOWDWHUQH���EHUHJQLQJHU�IRU�nU������PHG�GHW�IXOGH�PRGHONRPSOHNV�RJ�IRU�YLVVH�DOWHUQDWL�
YHU� L�nU���;;��VYDUHQGH� WLO�SURJQRVH�nUHW�������PHG� IXOGW�XGE\JJHW��UHVWDG���6FHQDULHU� IRU
E\XGYLNOLQJ�P�Y��I¡OJHU�IRUXGV WQLQJHUQH�L��UHVWDGVWUDILNPRGHOOHQ��GHU�L�¡YULJW�Sn�GHWWH�SXQNW
E\JJHU�Sn�VWRUW�VHW�VDPPH�IRUXGV WQLQJHU�VRP�+RYHGVWDGVWUDILNPRGHOOHQ�

(QGYLGHUH�HU�GHU�UHJQHW�Sn�HW�VFHQDULR�PHG�HW�¡JHW�DQWDO�EROLJHU�RJ�DUEHMGVSODGVHU�Sn�+ROPHQ�
Sn�5HIVKDOH¡HQ�RJ�L�6XQGE\�1RUG�L�nU���;;�VRP�YXUGHUHV�DW�VYDUH�WLO�HQ�IXOG�XGQ\WWHOVH�DI
DUHDOUXPPHOLJKHGHQ��)RUXGV WQLQJHUQH�KHUIRU�HU�GHILQHUHW�DI�7UDQVSRUWUnGHW�

'HU�HU�PHG�,)3
V�UXWHYDOJVPRGHO�RJVn�IRUHWDJHW�HQ�VNLWVHP VVLJ�EHUHJQLQJ�DI�ODVWELOWUDILN�WLO
.¡EHQKDYQV�1RUGKDYQ��%HUHJQLQJHQ�NDQ� JLYH� HQ�YLV� LGp�RP�+DYQHWXQQHOHQV�EHW\GQLQJ� IRU
ODVWELOWUDILN��7XUP¡QVWUHW�E\JJHU�Sn�HQ�WLGOLJHUH�XQGHUV¡JHOVH�IRUHWDJHW�IRU�.¡EHQKDYQV�+DYQ
DI�.¡EHQKDYQV�+DQGHOVK¡MVNROH�DVVLVWHUHW�DI�,)3��1LHOVHQ����������

'HUXGRYHU�EOHY�GHU�IRUHWDJHW�HQ�YXUGHULQJ�DI�JHQHUHUHW�WUDILN�VRP�I¡OJH�DI�WXQQHOHQ��6W¡UUHO�
VHVRUGHQHQ�KHUDI�YDU�GRJ�Vn�OLOOH�RJ�PHG�Vn�VWRU�XVLNNHUKHG�L�IRUKROG�WLO�¡YULJH�HIIHNWHU��DW�GHQ
LNNH�NRPPHQWHUHV�L�GHW�I¡OJHQGH�

)LJXU����(Q�SULQFLSVNLWVH�DI�EHUHJQLQJDOWHUQDWLYHUQH�



(QGHOLJ�EOHY�GHU�IRUHWDJHW�HQ�WHNQLVN�YXUGHULQJ�DI�GH�WLOJUXQGOLJJHQGH�WXUP¡QVWHUEHVNULYHOVHUV
�WXUPDWULFHUV��WURY UGLJKHG���PHG�030(�PHWRGHQ��GHU�HU�EHVNUHYHW�L�1LHOVHQ�������

'HU� HU� VDPOHW� IRUHWDJHW� FD�� ���PRGHON¡UVOHU�PHG� UXWHYDOJVPRGHOOHQ�Sn�EDJJUXQG� DI� HQ� OLOOH
VQHV�NRPSOHWWH�N¡UVOHU�PHG�270�

���(Q�KDYQHWXQQHOV�YLUNQLQJ�Sn�WUDILNP¡QVWUHW

'H�I¡OJHQGH�DIVQLW�EHVNULYHU�NRUW�GH�Y VHQWOLJVWH�UHVXOWDWHU�DI�PRGHON¡UVOHUQH�RJ�GH�NRQNOXVL�
RQHU��GHU�NDQ�GUDJHV�

7811(/(16�)81.7,21

7UDILNNHQ� L� HQ� +DYQHWXQQHO� YHQWHV� DW
EOLYH� IRUKROGVYLV� ORNDO�� 6H� )LJXU� ��
&LUND� KDOYGHOHQ� DI� WUDILNNHQ� L�+DYQH�
WXQQHOHQ� IUD� 6M OODQGVVLGHQ� VWDPPHU
IUD�HQ�IRUKROGVYLV�VPDO�NRUULGRU�¡VW�IRU
/\QJE\PRWRUYHMHQ��SULP UW�IUD��VWHU�
EUR�� *HQWRIWH� RJ� /\QJE\��� 3n� $PD�
JHUVLGHQ�HU�GH�SULP UH�PnO�DW�ILQGH�Sn
GHW�QRUG¡VWOLJH�$PDJHU��.XQ�PHJHW�In
WXUH� IRUWV WWHU� YLGHUH� DG� IRUELQGHOVHQ
WLO� .DOYHERGEURHQ�� 'HWWH� J OGHU� DOOH
DOWHUQDWLYHU�� VHOY� IRU�SURMHNWHW�PHG�HQ
�VWOLJ�5LQJYHM��/RVVHSODGVYHM���+HOOHU
LNNH� �UHVXQGVIRUELQGHOVHQ� HOOHU� OXIW�
KDYQHQ� HU� GH� VWRUH� GHVWLQDWLRQHU� IRU
WUDILNNHQ� L� WXQQHOHQ�� (Q� +DYQHWXQQHO
YLO�VnOHGHV�SULP UW�SnYLUNH�WUDILNP¡Q�
VWUHW�Sn��VWHUEUR�� L�GHQ� LQGUH�E\� VDPW
Sn� GHQ� QRUGOLJH� GHO� DI� $PDJHU�� (W
NRQNUHW� HNVHPSHO� Sn� KDYQHWXQQHOHQV
SULP UW� ORNDOH� IXQNWLRQ�HU��DW�GHU�NXQ
RYHUIO\WWHV� HQ� OLOOH� P QJGH� WUDILN� IUD
PRWRUULQJYHMHQ��FD������WXUH��

$)/$671,1*�$)�%<0,'7(1

'HQ�Y VHQWOLJVWH�NRQNOXVLRQ��GHU�NDQ�GUDJHV�Sn�EDJJUXQG�DI�EHUHJQLQJHUQH�HU��DW�+DYQHWXQ�
QHOHQ�JLYHU�HQ�P UNEDU�DIODVWQLQJ�DI�GHQ�LQGUH�E\��7UDILNNHQ�Sn�.QLSSHOVEUR�YLO�Sn�ODQJW�VLJW
EOLYH�Q VWHQ�KDOYHUHW��LGHW�GHW�PHVWH�DI�GHQ�JHQQHPN¡UHQGH�WUDILN�RYHU�.QLSSHOVEUR�YLO�KDYH
IRUGHO�DI�DW�EHQ\WWH�+DYQHWXQQHOHQ��RJVn�VHOY�RP�GHQ�LQGUH�E\�LNNH�WUDILNVDQHUHV���'HW�¡YULJH

)LJXU����7UDILNNHQ�JHQQHP�KDYQHWXQQHOHQ��.XQ�GHW�EXQGW
DI��WXUH��GHU�SDVVHUHU�WXQQHOHQ�YLVHV��7DOOHQH�DQJLYHU�����
ELOHU�Sn�GH�HQNHOWH�VWU NQLQJHU�



YHMQHW� L�GHQ� LQGUH�E\� DIODVWHV
PHG����������3n�)LJXU���VHV
DIODVWQLQJHQ� DI� GHQ� LQGUH� E\�
'HW� EHP UNHV� LJHQ�� DW� RYHQ�
Q YQWH�DIODVWQLQJHU�VNHU�XGHQ
DW�GHU�L�PRGHOOHQ�HU� QGUHW�Sn
GH� WUDILNDOH� IRUXGV WQLQJHU� L
E\PLGWHQ�

%<8'9,./,1*(16� ())(.7
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(IIHNWHQ� DI� KDYQHWXQQHOHQ
YDULHUHU� LNNH� PDUNDQW� L� EH�
UHJQLQJVDOWHUQDWLYHUQH�� �����
������ ��;;� RJ� ��;;� VXS�
SOHUHW�PHG� IXOG� XGQ\WWHOVH� DI
E\XGYLNOLQJV� PXOLJKHGHUQH
Sn�5HIVKDOH¡HQ�PY���GHU�HU�GRJ�HQ�WHQGHQV�WLO�HQ�VW¡UUH�DIODVWQLQJ�DI�GHQ�LQGUH�E\�L�VLWXDWLRQHU�
QH��KYRU��UHVWDGHQ�RJ�DUHDOHUQH�Sn�5HIVKDOH¡HQ�P�Y��HU�XGE\JJHW��'HW�JHQHUHOW�VW¡UUH�SUHV�Sn
YHMQHWWHW� L� VLWXDWLRQHUQH�PHG�PDNVLPDO� E\XGYLNOLQJ� EHW\GHU� VnOHGHV�� DW� GHU� RSQnV� HQ� VW¡UUH
IRUGHO�YHG�HWDEOHULQJ�DI�HQ�+DYQHWXQQHO�

75$),.�,�7811(/(1

(WDEOHULQJ�DI� HQ�+DYQHWXQQHO�YLO� �LI¡OJH�EHUHJQLQJHUQH�� DOOHUHGH� L� GDJHQV� VLWXDWLRQ� IO\WWH� Vn
PHJHW�WUDILN�IUD�GHQ�LQGUH�E\�WLO�+DYQHWXQQHOHQ��DW�GHW�LNNH�YLO�Y UH�WLOVWU NNHOLJW�DW�HWDEOHUH
HQ�WRVSRUHW�WXQQHO��6HOY�L�HQ�IUHPWLGLJ�VLWXDWLRQ��KYRU�EnGH��UHVWDGHQ��5HIVKDOH¡HQ�RJ�6XQGE\
1RUG�HU�XGE\JJHW��W\GHU�PRGHON¡UVOHUQH�Sn��DW�HQ�ILUHVSRUHW�IRUELQGHOVH�YLO�NXQQH�NODUH�WUDILN�
EHODVWQLQJHQ��PHQ�GRJ�PHG�HW� ODYW� VHUYLFHQLYHDX� L�GHW�PDNVLPDOH�XGE\JQLQJVVFHQDULR� �PHG
EnGH��UHVWDGHQ��+ROPHQ��5HIVKDOH¡HQ�RJ�6XQGE\�1RUG�IXOGW�XGE\JJHW���0RGHON¡UVOHUQH�YL�
VHU��DW�GHU�NDQ�IRUYHQWHV�NQDS��������N¡UHW¡MHU�L�+DYQHWXQQHOHQ�L�nU������RJ�����������N¡UH�
W¡MHU�L�PDNVLPDOVFHQDULHW�IRU�nU���;;�

)LJXU� ��� 7UDILNP QJGHGLIIHUHQVHU� L� IRUKROG� WLO� XGJDQJVQHWWHW� IRU
VDPPH�nU��������



79�5)25%,1'(/6(

(Q�+DYQHWXQQHO�PHG�UHJLRQDO�IRUELQGHOVH�YLD
*LWWHUYHM�� 6WUDQGY QJHW�� 5\YDQJV� $OOp� RYHU
NDVHUQHDUHDOHUQH� WLO� /\QJE\YHM� YLO� EOLYH� DQ�
YHQGW� DI� IOHUH� ELOLVWHU� HQG� HQ� +DYQHWXQQHO
XGHQ� GHQQH� WY UIRUELQGHOVH�� 7UDILNDOW� KDU
WY UIRUELQGHOVHQ� VWRU� VDPPHQK QJ� PHG
+DYQHWXQQHOHQ�� LGHW� HQ� VWRU� GHO� DI� ELOLVWHUQH
YLO� EHQ\WWH�EHJJH��6H�)LJXU����+YLV� WY UIRU�
ELQGHOVHQ� LNNH� HWDEOHUHV� YLO� GHU� VNH� HQ�PHU�
EHODVWQLQJ� DI� 6WUDQGERXOHYDUGHQ�� -DJWYHM� RJ
6WUDQGYHM�7XERUJYHM�� 6H� )LJXU� ��� (WDEOHUHV
IRUELQGHOVHQ� YLO� GHU� VNH� HQ� EHW\GHOLJ� DIODVW�
QLQJ� DI� RYHQQ YQWH� YHMH� VDPW� DI� /\QJE\�
YHM�1¡UUH�$OOp��6H�)LJXU����'HW�DQEHIDOHV�GHU�
IRU� DW� VDPPHQN GH�GH� WR� SURMHNWHU��'HW� XQ�
GHUVWUHJHV�� DW� HQ� +DYQHWXQQHO� XGHQ� WY UIRU�
ELQGHOVHQ� YLO� PHGI¡UH� HQ� ¡JHW� WUDILNEHODVW�

QLQJ�L�VWRUH�GHOH�DI��VWHUEURV�EROLJRPUnGHU�

)LJXU� ��� 7UDILNGLIIHUHQVHU� PHOOHP� XGJDQJVVL�
WXDWLRQHQ� XGHQ� KDYQHWXQQHO� RJ� VLWXDWLRQHQ
PHG�KDYQHWXQQHO�RJ�WY UIRUELQGHOVH�

)LJXU� ��� 7UDILNGLIIHUHQVHU� PHOOHP� VLWXDWLRQHUQH
PHG� RJ� XGHQ� KDYQHWXQQHOHQ�� ,� EHJJH� WLOI OGH
XGHQ�WY UIRUELQGHOVH�

)LJXU����+HU�VHV��KYRUGDQ�WUDILNNHQ�IUD�KDYQHWXQ�
QHOHQ�IRUGHOHU�VLJ�L�GHW�QRUGOLJH�.¡EHQKDYQ�



���� 7UDQVSRUWPLGGHOYDOJ
0RGHON¡UVOHUQH�YLVHU��DW�IRUELQGHOVHQ�NXQ�YLO�KDYH�EHJU QVHW� LQGIO\GHOVH�Sn�YDOJHW�DI� WUDQV�
SRUWPLGGHO�L�RPUnGHU�XGHQ�IRU�5HIVKDOH¡HQ��+ROPHQ��RJ�6XQGE\�1RUG��6nOHGHV�YLO�IRUELQGHO�
VHQ� LNNH�� VRP�PDQ�HOOHUV�NXQQH� IU\JWH��RYHUIO\WWH� WUDILN� IUD��UHVWDGVEDQHQ� �EHJJH� JUHQH�� WLO
ELOWUDILN�JHQQHP�WXQQHOHQ��OLJHVRP�GHQ�UHODWLYW�K¡MH�DQGHO�DI�NROOHNWLY�WUDILN�WLO��UHVWDGHQ�NXQ
UHGXFHUHV�PDUJLQDOW��0HG�KHQV\Q�WLO�5HIVKDOH¡HQ��+ROPHQ�RJ�6XQGE\�1RUG�JLYHU� IRUELQGHO�
VHQ��YLD�GH�IRUXGVDWWH�EXVOLQLHU�JHQQHP�WXQQHOHQ��HQ�Vn�VWRU�IRUEHGULQJ�L�GHQ�NROOHNWLYH�WUDILN�
EHWMHQLQJ��DW�EUXJHQ�DI�NROOHNWLY�WUDILN�WLO�GLVVH�]RQHU�¡JHV��KHUYHG�IRUVN\GHV�GHQ�VDPOHGH�IRU�
GHOLQJ�DI�WXUH�L�PRGHOOHQ�WLO�IRUGHO�IRU�NROOHNWLY�WUDQVSRUW��HW�XYHQWHW�UHVXOWDW�DI�PRGHON¡UVOHU�
QH��

���� 7UDILNVDQHULQJ�DI�GHQ�LQGUH�E\
.¡EHQKDYQV�.RPPXQHV����DIGHOLQJ�KDU�L������VNLWVHUHW�QRJOH�SULQFLSSHU�IRU�WUDILNVDQHULQJ�DI
GHQ� LQGUH�E\� VDPW�&KULVWLDQVKDYQ� �.¡EHQKDYQV�.RPPXQH�� �������.RQVHNYHQVHU� IRU� ELOWUD�
ILNNHQ�HU�EOHYHW�YXUGHUHW�Sn�EDJJUXQG�DI�GLVVH�UHVWULNWLRQHU��'HWWH�HU�JMRUW�YHG�DW�XGO JJH�ELO�
WUDILNNHQ� IUD� HQ�2'�PDWUL[� IUD� HQ� WLOVYDUHQGH�270�N¡UVHO� XGHQ� WUDILNVDQHULQJ� Sn� HW� YHMQHW
PHG�WUDILNVDQHULQJ�

'HW�HU�VRP�L�NRPPXQHQV�IRUVODJ��VRP�HU
LOOXVWUHUHW�Sn�)LJXU����IRUXGVDW��DW�GHQ�LQ�
GUH�E\�HU�RSGHOW� L� ILUH�]RQHU��RJ�DW�GHW�HU
PHJHW� YDQVNHOLJW� IRU� HQ� ELOLVW� DW� SDVVHUH
IUD� pQ� ]RQH� WLO� HQ� DQGHQ�� 'HUXGRYHU� HU
&KULVWLDQVKDYQ� L� EHUHJQLQJHQ� RSGHOW� L� WR
]RQHU��KYRU�GHQ�QRUGOLJVWH�KDU�DGJDQJ�IUD
5HIVKDOH¡HQ�RJ�KDYQHWXQQHOIRUELQGHOVHQ�
'HU� HU� LNNH� WDOH� RP�� DW� GHQ� LQGUH� E\� HU
KHOW� OXNNHW�IRU�JHQQHPN¡UVHO��PHQ�GHW�HU
JMRUW�PHJHW�EHVY UOLJW��+YRU�GHW�LNNH�KDU
Y UHW�PXOLJW�DW�ILQGH�NRQNUHWH�IRUDQVWDOW�
QLQJHU�� GHU� NXQQH� VLNUH� GHQ� ¡QVNHGH� UH�
GXNWLRQ� DI� ELON¡UVOHQ�� HU� GHW� UHQW�PRGHO�
WHNQLVN� IRUXGVDW�� DW� NDSDFLWHWHQ� RJ� KD�
VWLJKHGHQ� HU� UHGXFHUHW��'HUXGRYHU� HU� KD�
VWLJKHGHUQH�RJ�NDSDFLWHWHUQH�JHQHUHOW�V QNHW�

'LVVH�UHVWULNWLRQHU�IRU�ELOWUDILNNHQ�YLVHU�HQ�YLV�HIIHNW�Sn�WUDILNNHQ�L�+DYQHWXQQHOHQ��GHU�YLO�VWL�
JH�PHG�FD���������VRP�I¡OJH�DI� WUDILNVDQHULQJHQ��(WDEOHULQJHQ�DI� WXQQHOHQ�XGHQ�WUDILNVDQH�
ULQJ�IO\WWHU�NQDS�KDOYGHOHQ�DI�WUDILNNHQ�IUD�.QLSSHOVEUR�WLO�+DYQHWXQQHOHQ��*HQQHPI¡UHOVH�DI
UHODWLYW�VW UNH�UHVWULNWLRQHU�IRU�ELOWUDILNNHQ�L�GHQ�LQGUH�E\�YLO�EHW\GH��DW�DIODVWQLQJHQ�DI�.QLS�

)LJXU� ��� .¡EHQKDYQV� NRPPXQHV� IRUVODJ� WLO�� KYRUGDQ
GHQ�LQGUH�E\�WUDILNVDQHUHV�



SHOVEUR�¡JHV� WLO�FD������DI� WUDILNNHQ� L�nU�������8GRYHU�DIODVWQLQJHQ�Sn�.QLSSHOVEUR�YLO�GHQ
UHODWLYH�DIODVWQLQJ�DI�JDGHUQH�L�'HQ�LQGUH�E\�Y UH�EHJU QVHW��L�VW¡UUHOVHVRUGHQHQ���������'HW
HU�DQWDJHOLJYLV�XGWU\N�IRU��DW�GH�ELOLVWHU��GHU�Y OJHU�DW�N¡UH�DG�+DYQHWXQQHOHQ�HOOHU�/DQJHEUR
HIWHU�HQ�WUDILNVDQHULQJ��YLO�NRPPH�IUD�PDQJH�IRUVNHOOLJH�UXWHU�

,�GH�NRPPHQGH�XQGHUV¡JHOVHUQH�E¡U�GHU�DUEHMGHV�YLGHUH�PHG�DW�YXUGHUH�HIIHNWHUQH�DI�UHVWULN�
WLRQHU�IRU�ELOWUDILNNHQ��'HW�DQEHIDOHV�PLQGVW�DW�LQGGUDJH�RPUnGHW�LQGHQ�IRU�6¡HUQH��LGHW�GH�EH�
UHJQHGH�WUDILNP QJGHU�VYLQJHU�PHJHW�Sn�SDUDOOHOOH�YHMH�L�KHOH�GHWWH�RPUnGH�

���� /LQLHI¡ULQJHU�Sn�$PDJHU
3n�EDVLV� DI� GH�PDQJH� RYHURUGQHGH� DOWHUQDWLYHU� �VH� DIVQLW� ����� HU� GHU� RSQnHW� HQ� UHODWLY� VROLG
EXQG�IRU�DW�ULGVH�IRUGHOH�RJ�XOHPSHU�YHG�GH�IRUVNHOOLJH�PXOLJH�O¡VQLQJHU�Sn�$PDJHU�RS��'HWWH
J¡UHV�L�UHVWHQ�DI�DIVQLW����

7UDILNP QJGHUQH�Sn�$PDJHU�YDULHUHU�JHQHUHOW�JDQVNH�EHWUDJWHOLJW�DIK QJLJW�DI�GH�XQGHUV¡JWH
OLQLHI¡ULQJHU� RJ� GHUHV� XGIRUPQLQJ� Sn� $PDJHU�� 'HWWH� VHV� DI� IRUVNHOOHQH�PHOOHP� )LJXU� �� RJ
)LJXU����(NVHPSHOYLV�JLYHU�GHW�HQ�PDUNDQW�IRUVNHO�Sn�WUDILNNHQV�IRUGHOLQJ�RP�$PDJHU�6WUDQG�
YHM� KDVWLJKHGVG PSHV�� IRUEOLYHU� X QGUHW� HOOHU� XGYLGHV� WLO� HQ� ��VSRUHW� YHM�PHG�PLGWHUUDEDW�
'HW�NDQ�IRUYHQWHV��DW�VHOY�GLPHQVLRQHULQJ�DI�YLJWLJH�YHMNU\GV�YLO�NXQQH�SnYLUNH�GHQ�RYHURUG�
QHGH�IRUGHOLQJ�DI�ELOWUDILNNHQ��'HW�HU�GHUIRU�YLJWLJW�DW�IRUHWDJH�PRGHON¡UVOHU�IRU�HQ�U NNH�OL�
QLHI¡ULQJHU�RJ� O¡VQLQJVPRGHOOHU� L�GH�NRPPHQGH�IRUXQGHUV¡JHOVHU�� ,�GHQ� IRUELQGHOVH�EHP U�
NHV��DW� 
RSWLPHULQJ
� DI�GH�HQNHOWH�KRYHGDOWHUQDWLYHU�PnVNH�NDQ�KDYH�EHW\GQLQJ�IRU�GHQ�RYHU�
RUGQHGH�EHVOXWQLQJ��,V U�IRU�/RVVHSODGVYHM�DOWHUQDWLYHW�NDQ�WUDILNP QJGHUQH�IRUYHQWHV�DW�YD�
ULHUH�HQ�GHO��DOW�HIWHU�KYLONHW�VHUYLFHQLYHDX�RJ�KYLONHQ�GHWDLOXGIRUPQLQJ��GHU�Y OJHV�

)LJXU����'LIIHUHQVHU�PHOOHP�HQ� UHJLRQDO�KDYQH�
WXQQHO�PHG�¡VWOLJ�RPIDUWVYHM�RJ�XGJDQJVDOWHUQD�
WLYHW�

)LJXU� ���'LIIHUHQVHU�PHOOHP� HQ� ORNDO� KDYQHWXQ�
QHO�PHG���VSRU�RJ�XGJDQJVDOWHUQDWLYHW�



$0$*(5�675$1'9(-
6W¡UVWHGHOHQ�DI�GHQ�WUDILN�GHU�L�GDJHQV�WUDILNVLWXDWLRQ�NXQQH�KDYH�IRUGHO�DI�DW�DQYHQGH�+DYQH�
WXQQHOHQ��KDU�HW� ULQGH�Sn�GHW�¡VWOLJH�$PDJHU��'HW�HU�GHUIRU�UHQW�WUDILNDOW�Y VHQWOLJW�PHG�HQ
JRG� DGJDQJ� WLO� GHW� ¡VWOLJH�$PDJHU��$PDJHU� 6WUDQGYHM� HU� HQ� QDWXUOLJ� IRUELQGHOVH� WLO� DW� OHGH
GHQQH�WUDILN�

7UDILNEHUHJQLQJHUQH� YLVHU�� DW� KYLV� IUHPNRPPHOLJKHGHQ� DG
$PDJHU�6WUDQGYHM� UHGXFHUHV� YHG� HQ� WUDILNVDQHULQJ�� YLO� WUD�
ILNNHQ�EORW�OHGHV�DG�ORNDOYHMHQH�Sn��VWDPDJHU��VH�)LJXU����
)RU� YLVVH� ORNDOYHMH� NDQ� GHW� EHW\GH� RS� WLO� HQ� IRUGREOLQJ� DI
WUDILNVWU¡PPHQH��+YLV�$PDJHU�6WUDQGYHM�IRUEOLYHU�X QGUHW�
YLO�GHU�DOOHUHGH�PHG�GHQ�DNWXHOOH�WUDILNVLWXDWLRQ�Y UH�NDSD�
FLWHWVSUREOHPHU� Sn� GHQ� QRUGOLJH� GHO� DI� YHMHQ�� VH� )LJXU� ���
+YLV� GHQ� XGE\JJHV� WLO� HQ� ILUHVSRUHW� YHM�� YLO� WUDILNNHQ� KHU
VWLJH�PDUNDQW��PHQ�VDPWLGLJ�YLO�WUDILNP QJGHUQH�UHGXFHUHV
Sn�GH�SDUDOOHOOH�YHMH�Sn��VWDPDJHU��VH�)LJXU����

/266(3/$'69(-

(WDEOHULQJ� DI� HQ� K¡MNODVVHW� YHM� L� /RVVHSODGVYHMVOLQLHQ� YLO
IO\WWH�Vn�VWRUH�WUDILNP QJGHU�WLO�GHQQH�YHM��DW�GHQ�E¡U�Y UH
��VSRUHW��'HW� HU� GRJ� EHJU QVHW�� KYRU� VWRU� HQ� GHO� DI� WUDILN�
NHQ��GHU�NRPPHU� IUD�+DYQHWXQQHOHQ� �XQGHU�����DI� WUDILN�
NHQ� IUD� +DYQHWXQQHOHQ� YLO� IRUWV WWH� DG� /RVVHSODGVYHM� Sn
WURGV�DI��DW�WUDILNNHQ�DG�/RVVHSODGVYHM�HU�OLJH�Vn�VWRU�VRP�Sn
+DYQHWXQQHOHQ��� 6H� )LJXU� ����'HUIRU� HU� GHU� KHOOHU� LNNH� Vn

)LJXU�����(IIHNWHQ�DI�HQ�X QGUHW
$PDJHU�6WUDQGYHM�

)LJXU�����(IIHNWHQ�DI�HQ� WUDILN�
VDQHUHW�$PDJHU�6WUDQGYHM�

)LJXU�����(IIHNWHQ�DI�HQ���VSRUHW
$PDJHU�6WUDQGYHM�

)LJXU� ���� 'HWWH� UXWHEXQGW� YLVHU
KYRUGDQ� WUDILNNHQ� IUD� KDYQHWXQ�
QHOHQ� IRUGHOHU� VLJ� L� /RVVHSODGV�
YHMVDOWHUQDWLYHW



VWRUW�EHKRY�IRU�DW�RPO JJH
&KULVWPDV� 0¡OOHUV� 3ODGV�
VRP� PDQ� PnVNH� NXQQH
IRUYHQWH�� (Q� +DYQHWXQQHO
RJ� HQ� Q\� YHM� DG� /RVVH�
SODGVYHMVOLQLHQ� Pn� DOWVn
EHWUDJWHV� VRP� WR� VHOYVW Q�
GLJH� SURMHNWHU�� ,� GH� PDN�
VLPDOH� E\XGYLNOLQJVVFHQD�
ULHU� JLYHU� /RVVHSODGVYHM
LPLGOHUWLG� HQ� S Q� DIODVW�
QLQJ�DI�$PDJHU�6WUDQGYHM�
LGHW� /RVVHSODGVYHM� DIODVWHU
SDUDOOHOYHMH� Sn� 9HVWDPD�
JHU�� GHU� LJHQ� DIODVWHU� YHMH
Sn�0LGWDPDJHU��VRP� L� VLG�
VWH� HQGH� DIODVWHU� $PDJHU
6WUDQGYHM� �L� IRUKROG� WLO
+DYQHWXQQHODOWHUQDWLYHU��GHU�IRUWV WWHV�DG�$PDJHU�6WUDQGYHM���'HU�HU�VnOHGHV�LNNH�WDOH�RP�HQ
GLUHNWH�VDPPHQK QJ�PHOOHP�+DYQHWXQQHOHQ�RJ�/RVVHSODGVYHM��PHQ�/RVVHSODGVYHM�NRPSHQ�
VHUHU� DI� DQGUH� nUVDJHU� IRU� GHQ� EHW\GHOLJH� Y NVW� L� WUDILNNHQ� DG� $PDJHU� 6WUDQGYHM�� VRP� GHU
VDPWLGLJW� IRUYHQWHV�DW�EOLYH�� ,� IRUKROG� WLO� WUDILNVLWXDWLRQHQ�XGHQ�/RVVHSODGVYHM�RJ�+DYQHWXQ�
QHOHQ�YLO�GHU�VNH�HQ�P UNEDU�DIODVWQLQJ�DI�YHMQHWWHW�Sn�9HVWDPDJHU��I�HNV��RS�WLO�����Sn�$PD�
JHU�) OOHGYHM���'H�RYHQQ YQWH�NRQVHNYHQVHU�HU�LOOXVWUHUHW�Sn�)LJXU����

(Q�VWRU�GHO�DI�WUDILNNHQ�Sn�HQ�Q\�/RVVHSODGVYHM�YLO�Y OJH�UXWHQ�/DQJHEUR�/RVVHSODGVYHM�VRP
DOWHUQDWLY� WLO�&HQWUXPIRUELQGHOVHQ��.DOYHERG�%U\JJH� ��9DVE\JDGH� ��6M OODQGVEURHQ��'HW�YLO
EHW\GH�HQ�¡JHW�WUDILN�Sn�/DQJHEUR�RJ�GHUYHG�PRGYLUNH�+DYQHWXQQHOHQV�DIODVWQLQJ�KHUDI��LOOX�
VWUHUHW�Sn�)LJXU������'HQQH�HIIHNW�YLO�DQWDJHOLJYLV�NXQQH�PRGYLUNHV�L�GHWDLOSURMHNWHULQJHQ�DI
NU\GVHW�PHOOHP�$UWLOOHULYHM�RJ�$PDJHU�%RXOHYDUG��'HW�DQEHIDOHV�DW�XGI¡UH�\GHUOLJHUH�PRGHO�
N¡UVOHU�IRU�DW�RSWLPHUH�/RVVHSODGVYHMVOLQLHQ��GD�GHQQH�KHUYHG�PXOLJYLV�YLO�EOLYH�PHUH�IDYRUD�
EHO��'HUXGRYHU�YLO�HQ�PHUH�K¡MNODVVHW� O¡VQLQJ�PXOLJYLV�DIODVWH�GHQ� LQGUH�E\�\GHUOLJHUH� VDPW
DIODVWH�WUDILNNHQ�Sn�ORNDOYHMHQH�Sn�$PDJHU��'HW�DQEHIDOHV�RJVn�DW�EHUHJQH�WUDILNNRQVHNYHQVHU
IRU�HQ�VnGDQ�O¡VQLQJ�

)RU�ODVWELOWUDILNNHQ�IUD�KDYQHQ�YLO�HQ�OLQLHI¡ULQJ�DG�/RVVHSODGVYHM�Y UH�DWWUDNWLY��RJ�GHQ�LQGUH
E\�YLO�EOLYH�DIODVWHW�PHUH�IRU�GHQ�WXQJH�WUDILN�HQG�YHG�GH�DQGUH�DOWHUQDWLYHU��'HU�HU�VnOHGHV�HQ
NODU�VDPPHQK QJ�PHOOHP�+DYQHWXQQHOHQ�RJ�/RVVHSODGVYHM�QnU�PDQ�DOHQH�VHU�Sn�GHQ� WXQJH
WUDILN�IUD�KDYQHQ��'HQ�WXQJH�WUDILN�WLO�RJ�IUD�.¡EHQKDYQV�+DYQ�XGJ¡U�GRJ�NXQ�HQ�EHJU QVHW
GHO�DI�GHQ�WXQJH�WUDILN�L�GHQ�LQGUH�E\��RJ�GH�IRUHWDJQH�EHUHJQLQJHU�IRU�ODVWELOWUDILN�HU�EHW\GH�
OLJW�PHUH�XVLNUH�HQG�EHUHJQLQJHUQH�IRU�SHUVRQELOWUDILN�

)LJXU� ���� (IIHNWHQ� DI� HQ� KDYQHWXQQHO� RJ� HQ� K¡MNODVVHIRUELQGHOVH� DG
/RVVHSODGVYHM�L�GHW�PDNVLPDOH�E\XGYLNOLQJVVFHQDULH�



�5(67$'6�%28/(9$5'

(Q���VSRUHW��UHVWDGV�%RXOHYDUG�YLO�RYHURUGQHW
KDYH� GH� VDPPH� WUDILNDOH� NRQVHNYHQVHU� VRP
/RVVHSODGVYHMVOLQLHQ�� RP� HQG� GHU� YLO� VNH� HQ
OLGW�VW¡UUH�DIODVWQLQJ�DI�YHMQHWWHW�Sn�YHVWDPDJHU
�I�HNV��RS�WLO�����Sn�$PDJHU�) OOHGYHM����UH�
VWDGV�%RXOHYDUG�YLO� In� WUDILN� DI�PRWRUYHMVRP�
IDQJ��FD���������ELOHU�G¡JQ� L�nU��������RJ�GHU
YLO� Y UH� HQ� EHW\GHOLJ� ODVWELOWUDILN� JHQQHP
�UHVWDGHQ� �FD�� ���� DI� ODVWELOWUDILNNHQ� WLO
1RUGKDYQ��� (W� VnGDQW� WUDILNRPIDQJ� DG� �UH�
VWDGV� %RXOHYDUG� HU� Q SSH� DFFHSWDEHOW�� KYLV
GHQ�VNDO�Y UH�HQ� ORNDO� IRUGHOLQJVYHM��VRP�GHW
IUHPJnU�DI�ORYHQ�RP��UHVWDGHQ��'HW�EHP UNHV
DW� HQ� ��VSRUHW� �UHVWDGV� %RXOHYDUG� LNNH� PDU�
NDQW�  QGUHU� WUDQVSRUWPLGGHOYDOJHW� WLO� ]RQHU� L
�UHVWDGHQ�� 'HQQH� O¡VQLQJV� NRQVHNYHQVHU� VHV
Sn�)LJXU����

���� 8GE\JQLQJ�DI�+ROPHQ��5HIVKDOH¡HQ�RJ�6XQGE\�1RUG
'HU�HU��VRP�Q YQW�L�DIVQLW����RSVWLOOHW�HW�´PDNVLPDO´�VFHQDULR��KYRU�LNNH�EORW��UHVWDGHQV��PHQ
RJVn�+ROPHQV�RJ�5HIVKDOH¡HQV�E\XGYLNOLQJVSRWHQWLDOH�HU�KHOW�XGQ\WWHW��3n�EDJJUXQG�DI�GHWWH
VFHQDULR� HU� GHU� IRUHWDJHW� HQ� U NNH�PRGHON¡UVOHU� IRU� GH� RSVWLOOHGH� DOWHUQDWLYHU�� 'HU� HU� PHG
GHWWH�VFHQDULR�LNNH�WDJHW�VWLOOLQJ�WLO��KYRUQnU��RJ�RP��HQ�VnGDQ�E\XGYLNOLQJ�YLO�EOLYH�JHQQHP�
I¡UW��%HUHJQLQJHUQH� VNDO� DOHQH� LOOXVWUHUH�� KYLONH� WUDILNDOH� NRQVHNYHQVHU� HQ�PDNVLPDO� XGE\J�
QLQJ�NDQ�IRUYHQWHV�DW�In�

%HUHJQLQJHUQH� W\GHU�Sn��DW� DOOH�DGJDQJVYHMH� WLO�5HIVKDOH¡HQ�P�Y��YLO�EOLYH� VW UNW�EHODVWHW� DI
ELOWUDILN��'HWWH� VN\OGHV�� DW� GHQQH� EHUHJQLQJVVLWXDWLRQ� Q UPHU� VLJ� NDSDFLWHWHQ� IRU�+DYQHWXQ�
QHOHQ��KYRUIRU�GHU�YLO�Y UH�WLGVEHVSDUHOVHU�YHG�DW�N¡UH�DQGUH�YHMH�WLO�GLVVH�RPUnGHU��'HW�VNDO
XQGHUVWUHJHV�� DW�EHUHJQLQJHUQH�DI� WUDILNNHQ� L�GHQQH�VLWXDWLRQ�E\JJHU�Sn� HQ� U NNH�PHUH�HOOHU
PLQGUH�XVLNUH�DQWDJHOVHU�RP�XGYLNOLQJHQ�

'HW�EHP UNHV��DW�KYLV�+ROPHQ��5HIVKDOH¡HQ�RJ�6XQGE\�1RUG�XGE\JJHV��HU�GHU�FD����JDQJH�Vn
PDQJH� ELOLVWHU� VRP� NROOHNWLYH� SDVVDJHUHU� WLO� 5HIVKDOH¡HQ� RJ� 6XQGE\� QRUG� RJ� �ò� JDQJH� Vn
PDQJH�WLO�+ROPHQ��'LVVH�EHUHJQLQJHU�E\JJHU�GRJ�Sn��DW�GHQ�NROOHNWLYH�EHWMHQLQJ�HU�GHQ�VDP�
PH�L�DOOH�EHUHJQLQJVDOWHUQDWLYHUQH��VH�DIVQLW�����'HWWH�HU�Q SSH�UHDOLVWLVN��LGHW�GHW�Pn�DQWDJHV
DW�+7�YLO�¡JH�EHWMHQLQJHQ�DI�RPUnGHW�KYLV�GHU�IRUHWDJHV�HQ�PDVVLY�XGE\JQLQJ��7LO�VDPPHQOLJ�
QLQJ�OLJJHU�GH�WLOVYDUHQGH�WDO�IRU��UHVWDGHQ�Sn���±��ò��,�E\PLGWHQ�HU�GHU�IOHUH�NROOHNWLYH�WXUH
HQG�ELOWXUH�

)LJXU�����(IIHNWHQ�DI�HQ�KDYQHWXQQHOHQ�RJ�HQ���
VSRUHW��UHVWDGVERXOHYDUG�



���$QEHIDOLQJHU�IRU�GHW�YLGHUH�DUEHMGH

'HW�HU�XQGHU�DUEHMGHW�NRQVWDWHUHW��DW�YLVVH�IRUKROG�E¡U�XQGHUV¡JHV�\GHUOLJHUH��+HUXQGHU�I¡OJHU
QRJOH�DQEHIDOLQJHU�IRU�GHW�YLGHUH�DUEHMGH�L�LNNH�SULRULWHUHW�U NNHI¡OJH�

•� 7XUP¡QVWHUEHVNULYHOVHQ� L� PRGHONRPSOHNVHW� E¡U� VHV� HIWHU� L� V¡PPHQH�� HYHQWXHOW� NDQ� GHW
RYHUYHMHV�RP�GHU�VNDO�RSE\JJHV�HQ�KHOW�Q\�PRGHO�IRU�WXUIRUGHOLQJ��%HJUXQGHOVHQ�KHUIRU�HU�
DW�YLVVH�]RQHUV�UHODWLRQHU�YLUNHU�XULPHOLJH�L�IRUKROG�WLO�DOPLQGHOLJ�VXQG�IRUQXIW��6DPW�DW�WHVW
PHG�HQ�DQGHQ�PDWUL[HVWLPDWLRQVPHWRGH��030(��YLVWH�VWRUH�IRUVNHOOH��0HWRGHQ�HU�EHVNUH�
YHW�L��1LHOVHQ��������

•� 'HW�E¡U�RYHUYHMHV�KYRUGDQ�DI�WUDILNVDQHUHQGH�IRUDQVWDOWQLQJHU�L�GHQ�LQGUH�E\�NRQNUHW�VNDO
XGIRUPHV�

•� %HUHJQLQJHU�IRU�WUDILNVDQHULQJ�E¡U�XGI¡UHV�PHG�IXOGW�PRGHO�NRPSOHNV�

•� )RUVLQNHOVHU�L�NU\GV��NU\GVPRGHOOHULQJ��E¡U�LQGGUDJHV�L�UXWHYDOJVDOJRULWPHQ�

•� 0DQJH�GHWDLO�DOWHUQDWLYHU�E¡U�XQGHUV¡JHV�IRU�KYHUW�KRYHG�DOWHUQDWLY�Sn�$PDJHUVLGHQ�

•� .RQVHNYHQVHUQH�IRU�ODVWELOWUDILNNHQ�E¡U�XQGHUV¡JHV�JUXQGLJHUH�

•� %HW\GQLQJHQ�DI�JHQHUHUHW�WUDILN�VRP�I¡OJH�DI�WXQQHOHQ�E¡U�XQGHUV¡JHV��GD�GHU�HU�WDOH�RP�HQ
NUDIWLJ�IRUEHGULQJ�L�LQIUDVWUXNWXUHQ��3n�,)3�HU�GHU�EOHYHW�IRUHWDJHW�LQGOHGHQGH�XQGHUV¡JHO�
VHU�DI�JHQHUHUHW�WUDILN��5HVXOWDWHUQH�IRUHNRP�PHJHW�YDQVNHOLJH�DW�IRUWRONH��GHU�E¡U�IRUVNHV
PHUH�L�PHWRGHQ�

•� 'HW�E¡U�XQGHUV¡JHV�KYLONHQ�HIIHNW�URDG�SULFLQJ�HOOHU�ERPSHQJH�YLO�KDYH�L�IRUELQGHOVH�PHG
HQ�KDYQHWXQQHO�

•� $OWHUQDWLY�XGIRUPQLQJ�DI�EXVUXWHU�JHQQHP�WXQQHOHQ�E¡U�RYHUYHMHV�

���.RQNOXVLRQ

$UWLNOHQ�JLYHU�EHO J�IRU��DW�GHW�NDQ�Y UH�PHJHW�Q\WWLJW�DW�LQGGUDJH�WUDILNPRGHOOHULQJ�WLGOLJW�L
DUEHMGHW� RPNULQJ� VW¡UUH� SODQSURMHNWHU�� LGHW� VHOY� WLOQ UPHGH� EHUHJQLQJHU� NDQ� DIVO¡UH� RYHUUD�
VNHQGH� IRUKROG��'LVVH�NDQ�GHUHIWHU� LQGGUDJHV� L� GH� Q UPHUH� XQGHUV¡JHOVHU�� RJ� GHU� NDQ� WDJHV
K¡MGH�IRU�GHP�L�GHW�HQGHOLJH�PRGHODUEHMGH��,�GHW�I¡OJHQGH�RSVXPPHUHV�GH�DI�DUEHMGHWV�UHVXO�
WDWHU��GHU�YDU�PHVW�RYHUUDVNHQGH��RJ�VRP�GHUPHG�NDQ�Y UH�Q\WWLJH�L�GHQ�NRPPHQGH�PHUH�GH�
WDOMHUHGH�XGUHGQLQJ�

•� 'HU�YLO�Y UH�IRUWULQVYLV�ORNDO�WUDILN�L�KDYQHWXQQHOHQ�

•� 7XQQHOHQ�PHGI¡UHU�HQ�P UNEDU�DIODVWQLQJ�DI�GHQ�LQGUH�E\�VHOY�XGHQ�WUDILNVDQHULQJ�

•� 'HU�EOLYHU�NXQ�HQ�PDUJLQDO�RYHUIO\WQLQJ�DI�WUDILN�IUD�0RWRUULQJYHMHQ�WLO�+DYQHWXQQHOHQ�

•� 'HQ� NROOHNWLYH� WUDILN� EOLYHU�PHUH� NRQNXUUHQFHG\JWLJ� YHG� XGE\JQLQJ� DI� UXWHUQH� JHQQHP
WXQQHOHQ�

•� 2YHUIO\WQLQJ�DI�NROOHNWLYH�WXUH�IUD��UHVWDGVEDQHUQH�WLO�ELOWXUH�EOLYHU�NXQ�PDUJLQDO�



•� (Q�WUDILNVDQHULQJ�DI�LQGUH�E\�L�IRUELQGHOVH�PHG�RSI¡UHOVH�DI�HQ�KDYQHWXQQHO�YLO�LNNH�KDYH
PDUNDQW�HIIHNW�Sn�WUDILNNHQ��XQGHU�����DIODVWQLQJ��Sn�DQGUH�JDGHU�HQG�.QLSSHOVEUR�

•� 8DQVHW�KYRUGDQ�+DYQHWXQQHOHQ�IRUELQGHV�WLO�YHMQHWWHW�Sn�$PDJHU��YLO�HQ�VWRU�GHO�DI�WUDILN�
NHQ�IUD�KDYQHWXQQHOHQ�IRUWV WWH�DG�$PDJHU�6WUDQGYHM�HOOHU�VPnYHMH�Sn��VWDPDJHU�

•� (Q�K¡MNODVVHIRUELQGHOVH�WLO�9HVWDPDJHU�YLO�L�GHQ�EHQ\WWHGH�YDULDQW�NXQ�EOLYH�EHODVWHW�DI�FD�
����DI�WUDILNNHQ�IUD�HQ�+DYQHWXQQHO�

(Q�\GHUOLJHUH�NRQNOXVLRQ�HU��DW�GHQ�DQYHQGWH�VWUDWHJL�PHG�KHQV\Q�WLO�RSVWLOOLQJ�DI�PDQJH�RYHU�
RUGQHGH�VFHQDULHU�RJ�DOWHUQDWLYHU�KDU�EnUHW�IUXJW��6nOHGHV�KDU�GH�LQGOHGHQGH�EHUHJQLQJHU�I¡UW
WLO��DW�IOHUH�DOWHUQDWLYHU�NXQQH�IRUNDVWHV�VRP�Y UHQGH�XLQWHUHVVDQWH��6WUDWHJLHQ�KDU�JDYQHW�DU�
EHMGHW�PHG�DW�XGSHJH�SUREOHPRPUnGHU�±�JHRJUDILVNH� VnYHO� VRP�IDJOLJH�±� L� IRUELQGHOVH�PHG
YXUGHULQJ�DI�GH�WUDILNDOH�NRQVHNYHQVHU�DI�HQ�KDYHWXQQHO�

���5HIHUHQFHU

&DUO�%UR�*UXSSHQ���UHVWDGVVHOVNDEHW���1\�E\EDQH�L�.¡EHQKDYQ��7UDILNPRGHO��%LQG����3URJQRVHU�
7UDILN��2NWREHU������

.¡EHQKDYQV� .RPPXQH�� 6WDGVLQJHQL¡UHQV� 'LUHNWRUDW�� 9HMDIGHOLQJHQ�� ,QGUH� %\� RJ� +DYQHWXQQHOHQ� �
0XOLJKHGHU�9LVLRQHU�������

1LHOVHQ��2WWR�$QNHU��7HNQLVN�GRNXPHQWDWLRQ�IRU�GHQ�DQYHQGWH�VLPXOHULQJ�WLO�IRUGHOLQJ�DI�ODVWELOWUD�
ILN�Sn�WUDILNQHWWHW�L�+RYHGVWDGVUHJLRQHQ��%LODJ��� L�0LOM¡EHODVWQLQJ�YHG�JRGVWUDQVSRUW�PHG�ELO�RJ
VNLE���HW�SLORWSURMHNW�RP�+RYHGVWDGVUHJLRQHQ��.ULVWHQ�1HGHUJDDUG�	�3HWHU�0DVNHOO��'DQPDUNV�0LOM¡�
XQGHUV¡JHOVHU��+DQGHOVK¡MVNROHQ�L�.EK��RJ�.EK
V�+DYQ��-XOL��������

1LHOVHQ��2WWR�$QNHU��1\H�PRGHOOHU�IRU�UXWHYDOJ��$UWLNHO�WLO�7UDILNGDJH�Sn�$8&
����%LQG����V����������
$XJXVW��������

1LHOVHQ��2WWR�$QNHU��'R�6WRFKDVWLF�7UDIILF�$VVLJQPHQW�0RGHOV�&RQVLGHU�'LIIHUHQFHV�LQ�5RDG�8VHUV
8WLOLW\�)XQFWLRQV"���WK�(XURSHDQ�7UDQVSRUW�)RUXP���375&�$QQXDO�0HHWLQJ���8[EULGJH��8.��6HPLQDU
0���������

1LHOVHQ��2WWR�$QNHU��0XOWL�3DWK�2'�0DWUL[�(VWLPDWLRQ��030(��EDVHG�RQ�6WRFKDVWLF�8VHU�(TXLOL�
EULXP�7UDIILF�$VVLJQPHQW��75%�DQQXDO�PHHWLQJ��:DVKLQJWRQ��-DQXDU\�������3UHSULQWV��9RO��,,,�������

1LHOVHQ��2WWR�$QNHU��7KRPDV�,VUDHOVHQ��(ULN�5XGH�1LHOVHQ��*,6�EDVHG�PHWKRGV�IRU�HVWDEOLVKLQJ�WKH
GDWDIRXQGDWLRQ�IRU�WUDIILF�PRGHOV����WK�$QQ��(65,�8VHU�&RQIHUHQFH��6DQ�'LHJR��86$��-XO\������

7UDILNPLQLVWHULHW���VWOLJ�KDYQHWXQQHO�L�.¡EHQKDYQ�������

7UDQVSRUWUnGHW��+DYQHWXQQHO� L�.¡EHQKDYQ���YXUGHULQJHU�RJ�KRYHGVS¡UJVPnO��0DUWV�������5DSSRUW
QU����������

9HMGLUHNWRUDWHW��7UDILNEHUHJQLQJHU���.¡EHQKDYQV�¡VWOLJH�RPIDUWVYHM��+DYQHWXQQHO���$SULO�������8G�
NDVW�


