
+g*6.2/(3529(7�+g67(1�����

3URYGHOWDJDUJUXSSHQV�VDPPDQVlWWQLQJ
RFK�UHVXOWDW�

&KULVWLQD�6WDJH
&KDUORWWD�-DUO

3P�1U����������

,661���������;
,651�80�3('�30������6(

+|JVNROHSURYHW� KDU� VHGDQ� YnUHQ� ����� IXQJHUDW� VRP� XUYDOVLQVWUXPHQW� I|U� V|NDQGH� WLOO
XQLYHUVLWHWV��RFK�K|JVNROHVWXGLHU��)UDP�WLOO�YnUHQ������NXQGH�SURYHW�DQYlQGDV�HQEDUW�DY�HQ
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EHJUlQVDG�JUXSS�V|NDQGH�QlPOLJHQ�GH�VRP�WLOOK|UGH�NYRWJUXSS�I\UD��GYV�YDU�EHK|ULJD�I|U
K|JVNROHVWXGLHU�JHQRP�DWW�GH�YDU�PLQVW����nU�RFK�KDGH�PLQVW�I\UD�nUV�DUEHWVOLYVHUIDUHQKHW�
cU������WUlGGH�Q\D�UHJOHU�I|U�DQWDJQLQJ�WLOO�XQLYHUVLWHWV��RFK�K|JVNROHVWXGLHU�L�NUDIW��'HVVD
Q\D�UHJOHU�LQQHElU�DWW�VHGDQ�K|VWWHUPLQHQ������VNHU�XUYDOHW�WLOO�VWXGLHSODWVHU�I|U�VDPWOLJD
V|NDQGH�DQWLQJHQ�XWLIUnQ�EHW\J�HOOHU�XWLIUnQ�UHVXOWDW�Sn�K|JVNROHSURYHW��+|JVNROHSURYHW�KDU
GlUPHG�InWW�HQ�P\FNHW�VW|UUH�EHW\GHOVH�L�DQWDJQLQJVVDPPDQKDQJ�lQ�YDG�GHW�WLGLJDUH�KDU�KDIW�
'HQQD�|NDGH�EHW\GHOVH�nWHUVSHJODV�lYHQ� L� DQWDOHW�SURYGHOWDJDUH��8QGHU�KHOD����WDOHW� YDU
DQWDOHW�SURYGHOWDJDUH�WlPOLJHQ�VWDELOW�PHG�������SHUVRQHU�YLG�YnUSURYHQ�RFK�������SHUVRQHU
YLG�K|VWSURYHQ��cU������GHOWRJ�VDPPDQODJW���������SHUVRQHU�L�K|JVNROHSURYHW�������GHOWRJ
��������SHUVRQHU�RFK������GHOWRJ���������SHUVRQHU�RFK������GHOWRJ���������SHUVRQHU�
9nUHQ������GHOWRJ��������SHUVRQHU�RFK�K|VWHQ�������GHW�SURYWLOOIlOOH�VRP�UDSSRUWHUDV�KlU
GHOWRJ��������SHUVRQHU�

5HVXOWDWVNLOOQDGHUQD�PHOODQ�NYLQQRU�RFK�PlQ�KDU�I|OMWV�QRJJUDQW�DOOWVHGDQ�K|JVNROHSURYHW
E|UMDGH�DQYlQGDV��VH�W�H[�6WDJH���������������������'HQ�VNLOOQDG�VRP�KDU�HUKnOOLWV�KDU� L
JHQRPVQLWW�YDULW���SRlQJ�DY�����P|MOLJD��$Y�GHQQD�VNLOOQDG�KDU�GH�WYn�GHOSURY�VRP�KDU�PHVW
NYDQWLWDWLYD�LQVODJ��QlPOLJHQ�12*��RFK�'7.��VYDUDW�I|U�YDUGHUD�GU\JW�WYn�SRlQJ��GHOSURYHW
$2�KDU�YDQOLJWYLV�RUVDNDW�PHOODQ�HQ�RFK�WYn�SRlQJ��GHOSURYHQ�/b6�RFK�678)�KDU�RUVDNDW
PHOODQ�HQ�KDOY�RFK�HQ�SRlQJ�YDUGHUD�RFK�Sn�GHOSURYHW�25'�KDU�UHVXOWDWHQ�YDULW�XQJHIlU�OLND
I|U�PlQ�RFK�NYLQQRU��9nUHQ������XWE\WWHV�GHOSURYHW�L�VWXGLHIlUGLJKHW��678)��PRW�HWW�GHOSURY
L�HQJHOVN�OlVI|UVWnHOVH��(/)��RFK�VDPWLGLJW�|NDGHV�DQWDOHW�XSSJLIWHU�WLOO�WRWDOW������,�VDPEDQG
PHG� DWW� DQWDOHW� SURYGHOWDJDUH� |NDGH�� |NDGH� lYHQ� GH� JHQRPVQLWWOLJD� UHVXOWDWVNLOOQDGHUQD
PHOODQ�PlQ�RFK�NYLQQRU�WLOO�RPNULQJ����SRlQJ�

6NLOOQDGHUQD�PHOODQ�PlQ�RFK� NYLQQRU� L� UHVXOWDW� Sn� K|JVNROHSURYHW� lU� VnOHGHV� LQJHW� Q\WW
IHQRPHQ��PHQ�GHW�KDU�YlFNW�EHW\GOLJW�VW|UUH�XSSPlUNVDPKHW�Sn�VLVWRQH�lQ�YDG�VRP�WLGLJDUH
YDU�IDOOHW��'HQ�IUlPVWD�DQOHGQLQJHQ�WLOO�GHQQD�XSSPlUNVDPKHW�lU�QDWXUOLJWYLV�GHQ�GUDVWLVND
|NQLQJHQ�DY�SURYHWV�DQYlQGQLQJ�

6RP� HWW� OHG� L� I|UV|NHQ� DWW� LQYHQWHUD� GHQ� NXQVNDS� VRP� ILQQV� RP� N|QVVNLOOQDGHU� L
SURYVDPPDQKDQJ�RFK�GLVNXWHUD�YDG�VRP�NDQ�RFK�E|U�J|UDV�LQEM|G�GnYDUDQGH�8+b�L�MDQXDUL
������WLOO�HWW�VHPLQDULXP�PHG�UXEULNHQ�%HW\J�RFK�K|JVNROHSURY�I|U�PlQ�RFK�NYLQQRU�

'HW�VRP�YLG�GHWWD�VHPLQDULXP�IUDPI|UGHV�VRP�GHW�DOOUD�YLNWLJDVWH�YDU�DWW�Sn�HWW�JUXQGOLJW�VlWW
In�VYDU�Sn�IUnJDQ�RP�K|JVNROHSURYHWV�SURJQRVYlUGH��0RWVYDUDV�GH�VNLOOQDGHU�VRP�HUKnOOV�L
K|JVNROHSURYVUHVXOWDW�DY�VNLOOQDGHU�L�VWXGLHIUDPJnQJ��2P�VYDUHW�Sn�GHQ�IUnJDQ�lU�MD��E|U�LQJD
nWJlUGHU� YLGWDJDV� VnYLGD� PnOVlWWQLQJHQ� PHG� XUYDOHW� lU� DWW� GH� VRP� KDU� GH� ElVWD

������������������������������������������������
������
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VWXGLHI|UXWVlWWQLQJDUQD� I|U� K|JUH� VWXGLHU� lYHQ� lU� GH� VRP� VNDOO� DQWDV�� (Q� RPIDWWDQGH
XSSI|OMQLQJ�DY�K|JVNROHSURYHWV�SURJQRVI|UPnJD�KDU�lYHQ�SnE|UMDWV�RFK�SnJnU�I|U�QlUYDUDQGH�
9LG�VHPLQDULHW�UHGRYLVDGHV�lYHQ�UHVXOWDW�IUnQ�HQ�VWXGLH�DY�VHOHNWLRQVHIIHNWHUQDV�EHW\GHOVH
�5HXWHUEHUJ�HW�DO��������/LWH�I|UHQNODW�NDQ�UHVXOWDWHQ�DY�GHQQD�VWXGLH�EHVNULYDV�Vn�DWW�GHQ
REVHUYHUDGH�UHVXOWDWVNLOOQDGHQ�PHOODQ�PlQ�RFK�NYLQQRU�UHGXFHUDV�WLOO�XQJHIlU�KlOIWHQ�QlU
KlQV\Q�WDV�WLOO�GH�ROLND�VHOHNWLRQVHIIHNWHU�VRP�SnYHUNDW�JUXSSHUQD�PlQ�UHVSHNWLYH�NYLQQRU
IUnQ� JUXQGVNRODQ� WLOO� GHOWDJDQGHW� L� K|JVNROHSURYHW�� (Q� VDPPDQIDWWDQGH� UHGRYLVQLQJ� DY
VHPLQDULHW�ILQQV��8+b�UDSSRUW���������
�
6RP� HWW� OHG� L� GHQ� IRUWVDWWD� XSSI|OMQLQJHQ� DY� KXU� K|JVNROHSURYHW� IXQJHUDU� L� VLWW� Q\D
VDPPDQKDQJ�lU�V\IWHW�PHG�GHQQD�UHGRYLVQLQJ�DWW�JH�HQ�EHVNULYQLQJ�DY�SURYGHOWDJDUJUXSSHQ
K|VWHQ������PHG�DYVHHQGH�Sn�VDPPDQVlWWQLQJ�RFK�UHVXOWDW��0RWVYDUDQGH�EHVNULYQLQJDU�DY
SURYGHOWDJDUQD�RFK�GHUDV�UHVXOWDW�ILQQV�I|U�YnUHQ�RFK�K|VWHQ������L�3P�QU�����6WDJH��������
UHVSHNWLYH�QU�����6WDJH������D���I|U�YnUHQ�RFK�K|VWHQ������L�3P�QU����UHVSHNWLYH�����6WDJH�
����G������D���I|U�YnUHQ�RFK�K|VWHQ������L�3P����UHVSHNWLYH�����6WDJH������E��,QJHUVNRJ
	�6WDJH��������VDPW�I|U�YnUHQ�RFK�K|VWHQ������L�3P����UHVSHNWLYH������6WDJH�	�-RKDQVVRQ�
������ 6WDJH�� ������� VDPW� I|U� YnUHQ� ����� L� 3P� ���� �6WDJH� 	� -DUO�� ������� /LNQDQGH� EH�
VNULYQLQJDU�ILQQV�UHGRYLVDGH�lYHQ�I|U�WLGLJDUH�SURY�

3URYGHOWDJDUJUXSSHQV�VDPPDQVlWWQLQJ

$QWDOHW�GHOWDJDUH�L�GHW�K|JVNROHSURY�VRP�JHQRPI|UGHV�GHQ����RNWREHU������YDU���������DY
YLOND��������YDU�PlQ�RFK��������NYLQQRU��6DPPDQODJW��������SURYGHOWDJDUH�YDU�\QJUH�lQ���
nU�RFK�DY�GHVVD�YDU��������SHUVRQHU����nU�HOOHU�\QJUH��YLONHW�EHW\GHU�DWW�OLNVRP�YLG�GH�VHQDVWH
WUH�SURYWLOOIlOOHQD�YDU�PDMRULWHWHQ�DY�SURYGHOWDJDUQD�JDQVND�XQJD�

)|U�DWW�P|MOLJJ|UD�HQ�MlPI|UHOVH�PHOODQ�GHWWD�VHQDVWH�SURY�RFK�WLGLJDUH�JHQRPI|UGD��DYVHHQGH
VDPPDQVlWWQLQJHQ� DY� SURYGHOWDJDUQD� nWHUJHV� L� WDEHOO� �� SURYGHOWDJDUQDV� SURFHQWXHOOD
I|UGHOQLQJ� Sn� N|Q�� ROLND� nOGHUVJUXSSHU� RFK� ROLND� XWELOGQLQJDU� DOOWVHGDQ� K|JVNROHSURYHW
E|UMDGH�DQYlQGDV�YnUHQ������RFK�WLOO�GHW�VHQDVW�JHQRPI|UGD�SURYHW�K|VWHQ�������)|U�NROXPQ
��L�WDEHOOHQ�lU�YlUGHQD�JHQRPVQLWW�I|U�VMX�SURYWLOOIlOOHQ��'HW�I|UVWD�nUHW��������JHQRPI|UGHV
WUH�SURY��GlUHIWHU�KDU�SURYHW� JHQRPI|UWV� WYn� JnQJHU�SHU�nU�� ,�NROXPQHUQD� WYn�RFK� WUH�lU
YlUGHQD�JHQRPVQLWW�I|U�WROY�UHVSHNWLYH�WLR�SURYWLOOIlOOHQ��NROXPQHUQD�I\UD��IHP��VH[�RFK�VMX
JlOOHU�I|U�EnGD�SURYWLOOIlOOHQD������������������UHVSHNWLYH������RFK�GH�VLVWD�NROXPQHUQD
JlOOHU� HWW� SURYWLOOIlOOH� YDUGHUD�� GlU� $� lU� YnUHQV� SURYWLOOIlOOH� RFK� %� K|VWHQV�� 8WELOGQLQJV�
NDWHJRULHUQD�KDU�RFNVn�I|UlQGUDWV�QnJRW��XWELOGQLQJVNDWHJRULHUQD��K|JUH�XWELOGQLQJ��XWJMRUGH
LQWH� HJQD� XWELOGQLQJVJUXSSHU� I|UUlQ� IU� R� P� K|VWHQ� ������ IUDP� WLOO� GHVV� LJLFN� GHVVD
SURYGHOWDJDUH�L�JUXSSHQ��DQQDQ�XWELOGQLQJ���K|VWHQ������LQI|UGHV�XWOlQGVN�XWELOGQLQJ�VRP
HQ�HJHQ�NDWHJRUL�
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7DEHOO��� 3URYGHOWDJDUQDV�SURFHQWXHOOD�I|UGHOQLQJ�Sn�N|Q��nOGHU�RFK�XWELOGQLQJ�
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8WLIUnQ� WDEHOO� �� NDQ� NRQVWDWHUDV� DWW� GHQ� V\VWHPDWLN� DYVHHQGH� VDPPDQVlWWQLQJHQ� DY
SURYGHOWDJDUJUXSSHQ�VRP�I|UHOnJ�XQGHU����WDOHW��nWHUNRPPHU�lYHQ�XQGHU����WDOHW�RFK�PHG
GHW�XW|NDGH�DQWDOHW�SURYGHOWDJDUH��6nOXQGD�lU�DQWDOHW�SURYGHOWDJDUH�VW|UUH�YLG�YnUHQV�SURY�lQ
YLG�K|VWHQV�RFK�VDPWLGLJW�lU�DQGHOHQ�XQJD�SURYGHOWDJDUH�VW|UUH�YLG�K|VWSURYHQ�
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�������9lUGHQ�EDVHUDGH�Sn�VMX�SURYWLOOIlOOHQ

�������9lUGHQ�EDVHUDGH�Sn�WROY�SURYWLOOIlOOHQ

�������9lUGHQ�EDVHUDGH�Sn�WLR�SURYWLOOIlOOHQ

�������9lUGHQ�EDVHUDGH�Sn�WYn�SURYWLOOIlOOHQ

�������cOGHUVJUXSSHQ�≤���nU�LQI|UGHV�YnUHQ����������$����%�YDU�����DY�GHOW�≤���nU
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,� WDEHOO���nWHUJHV�KXU�PlQ� UHVSHNWLYH�NYLQQRU� YDU�SURFHQWXHOOW� I|UGHODGH�Sn�XWELOGQLQJV�
EDNJUXQG��K|JVWD�DQJLYQD�XWELOGQLQJ��YLG�SURYWLOOIlOOHQD�K|VWHQ�������K|VWHQ������RFK�YLG�GHW
VHQDVWH�SURYWLOOIlOOHW�K|VWHQ������
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7DEHOO��� 3URFHQWXHOO� I|UGHOQLQJ� Sn� K|JVWD� DQJLYQD� XWELOGQLQJ� I|U� GHOWDJDUQD� L
K|JVNROHSURYHW�K|VWHQ������������RFK������XSSGHODW�Sn�PlQ�RFK�NYLQQRU�
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,QJHQ�GUDVWLVN�I|UlQGULQJ�KDU�VNHWW�DYVHHQGH�I|UGHOQLQJHQ�DY�PlQ�UHVSHNWLYH�NYLQQRU�Sn�ROLND
EDNJUXQGVXWELOGQLQJ��0lQ�KDU�IRUWIDUDQGH�L�VW|UUH�XWVWUlFNQLQJ�lQ�NYLQQRU�WUHnULJ�J\PQDVLHXW�
ELOGQLQJ�PHGDQ�NYLQQRU�L�VW|UUH�XWVWUlFNQLQJ�KDU�WYnnULJ�J\PQDVLHXWELOGQLQJ�

,�WDEHOO���nWHUJHV�SURYGHOWDJDUQDV�nOGHUVI|UGHOQLQJ�XSSGHODW�Sn�PlQ�RFK�NYLQQRU�

7DEHOO��� 3URYGHOWDJDUQDV�SURFHQWXHOOD�I|UGHOQLQJ�Sn�ROLND�nOGHUVJUXSSHU�XSSGHODW�Sn�PlQ
RFK�NYLQQRU�YLG�K|JVNROHSURYHQ�K|VWHQ������������RFK������
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*HQRPJnHQGH�lU�DQGHOHQ�XQJD�SURYGHOWDJDUH�VW|UVW��GYV�GH�VRP�lU����nU�HOOHU�\QJUH��bYHQ
DYVHHQGH�nOGHU�I|UHOLJJHU�GRFN�HQ�YLVV�VNLOOQDG�PHOODQ�PlQ�RFK�NYLQQRU�HIWHUVRP�NYLQQRUQD
nWHUILQQV� L� VW|UUH� DQGHO� L� GH� WYn� K|JVWD� nOGHUVJUXSSHUQD� PHGDQ� PlQQHQ� |YHUYlJHU� L
nOGHUVJUXSSHQ�PHOODQ����RFK����nU�

(IWHUVRP�JUXSSHQ�SURYGHOWDJDUH�VRP�KDU�WUH�HOOHU�I\UD�nUV�J\PQDVLXP�lU�GHQ�XWDQ�MlPI|UHOVH
VW|UVWD� JUXSSHQ� ILQQV� GHW� DQOHGQLQJ� DWW� I|OMD� XWYHFNOLQJHQ� L� MXVW� GHQQD� GHOJUXSS� DY
SURYGHOWDJDUQD�VnYlO�YDG�JlOOHU�I|UGHOQLQJ�Sn�ROLND�J\PQDVLHOLQMHU�VRP�UHVXOWDW�I|U�GHOWDJDUH
IUnQ�ROLND�J\PQDVLHOLQMHU��,�WDEHOOHUQD���RFK���nWHUJHV�DQWDOHW�SURYGHOWDJDUH�PHG�PLQVW�WUH�nUV
J\PQDVLXP�XSSGHODGH�Sn�J\PQDVLHOLQMH�RFK�N|Q�

7DEHOO���� 3URYGHOWDJDUH�PHG�PLQVW�WUH�nUV�DYVOXWDG�J\PQDVLHXWELOGQLQJ�XSSGHODGH�Sn�OLQMHU
RFK�N|Q�L�SURFHQW�DY�VDPWOLJD�PlQ�UHVSHNWLYH�NYLQQRU�VDPW�LQRP�SDUHQWHV�GHW
DEVROXWD�DQWDOHW��'HQ�VLVWD�UDGHQ�DQJHU�I|U�MlPI|UHOVH�GHW�WRWDOD�DQWDOHW�DYJnQJQD
IUnQ�nUVNXUV�WUH�Sn�PRWVYDUDQGH�J\PQDVLHOLQMHU�OlVnUHW����������
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3URYGHOWDJDUQDV� I|UGHOQLQJ� Sn� J\PQDVLHOLQMHU� |YHUHQVVWlPPHU� WlPOLJHQ� YlO� PHG� GHQ
I|UGHOQLQJ�VRP�JlOOHU�DY�VWXGHUDQGHQ�L�J\PQDVLHVNRODQ�

,�WDEHOO���nWHUJHV�PRWVYDUDQGH�YlUGHQ�I|U�GH�SURYGHOWDJDUH�VRP�YLG�SURYWLOOIlOOHW�lQQX�LQWH
DYVOXWDW�VLQ�J\PQDVLHXWELOGQLQJ�

7DEHOO��� 3URYGHOWDJDUH�PHG�SnJnHQGH�WUHnULJ�J\PQDVLHXWELOGQLQJ�XSSGHODGH�Sn�OLQMHU�RFK
N|Q�

/LQMH �����������+ �����������6 �����������( �����������1 �����������7
.|Q 0lQ .Y 0lQ .Y 0lQ .Y 0lQ .Y 0lQ .Y

���$ � � �� �� �� �� �� �� �� ��
���� ����� ����� ������ ������ ������ ������ ������ ������ ������

���% � � �� �� �� �� �� �� �� ��
���� ����� ����� ������ ������ ������ ������ ������ ������ ������

���$ � � �� �� �� �� �� �� �� ��
����� ������ ������ ������ ������ ������ ������ ������ ������ ������

���% � � �� �� �� �� �� �� �� ��
���� ����� ����� ������ ������ ������ ������ ������ ������ �����

���$ � � �� �� �� �� �� �� �� ��
����� ����� ������ ������ ������ ������ ������ ������ ������ ������

���% � � �� �� �� �� �� �� �� �
���� ����� ������ ������ ������ ������ ������ ������ ������ �����

���$ � � �� �� �� �� �� �� �� �
����� ������ ������ ������ ������ ������ ������ ������ ������ ������

���% � � �� �� �� �� �� �� �� �
����� ����� ������ ������ ������ ������ ������ ������ ������ �����

���$ � �� �� �� �� �� �� �� �� �
����� ������ ������ ������ ������ ������ ������ ������ ������ �����

���% � �� �� �� �� �� �� �� �� �
����� ����� ������ ������ ����� ������ ������ ������ ������ �����

%ODQG�J\PQDVLVWHU� VRP�JHQRPI|U�K|JVNROHSURYHW� JlOOHU� IRUWIDUDQGH� DWW� J\PQDVLVWHU� IUnQ
QDWXUYHWHQVNDSOLJ� OLQMH� lU� |YHUUHSUHVHQWHUDGH� RFK� GHWVDPPD� JlOOHU� J\PQDVLVWHU� IUnQ
VDPKlOOVYHWHQVNDSOLJ�OLQMH��PHGDQ�J\PQDVLVWHU�IUnQ�HNRQRPLVN�OLQMH�lU�XQGHUUHSUHVHQWHUDGH
L�I|UKnOODQGH�WLOO�DQWDOHW�L�J\PQDVLHVNRODQ�
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5HVXOWDW�I|U�ROLND�JUXSSHU�DY�SURYWDJDUH

.|QVVNLOOQDGHUQD�L�UHVXOWDW�Sn�K|JVNROHSURYHW�KDU�I|OMWV�QRJJUDQW�DOOWVHGDQ�SURYHW�E|UMDGH
DQYlQGDV�RFK�HQ�NRUW�VDPPDQIDWWQLQJ�DY�KXU�GHVVD�VNLOOQDGHU�KDU�VHWW�XW�nWHUILQQV�W�H[�L�6WDJH
�������

3n�K|JVNROHSURYHW�WRWDOW�KDU�VNLOOQDGHUQD�PHOODQ�PlQ�RFK�NYLQQRU�YDULHUDW
PHOODQ���RFK����SRlQJ��DY�����P|MOLJD���PHQ�VDPWLGLJW�KDU�YLVVD�VNLOOQDGHU
I|UHNRPPLW�DYVHHQGH�VnYlO�DQGHOHQ�DY�GHQ�WRWDOD�SURYWDJDU��JUXSSHQ�VRP
nOGHU�RFK�XWELOGQLQJ��.YLQQRUQD�KDU�YDQOLJWYLV�XWJMRUW�HQ�QnJRW�VW|UUH�DQGHO
DY�SURYWDJDUQD�lQ�PlQQHQ��GH�KDU�L�JHQRPVQLWW�YDULW�QnJRW�lOGUH�RFK�KDU�KDIW
QnJRW�OlJUH�EDNJUXQGVXWELOGQLQJ�

6RP�IUDPJnWW�RYDQ�lU�GHQ�EHVNULYQLQJ�DY�SURYGHOWDJDUQD�VRP�JMRUGHV������DYVHHQGH�NYLQQRUV
RFK� PlQV� nOGHU� RFK� XWELOGQLQJ� JLOWLJ� lYHQ� I|U� GH� SURYGHOWDJDUH� VRP� JHQRPI|UGH
K|JVNROHSURYHW�K|VWHQ�������.YLQQRUQD�KDU�VRP�WLGLJDUH�QnJRW�OlJUH�XWELOGQLQJ��VH�WDEHOO����
RFK�GH�I|UHNRPPHU�L�VW|UUH�DQGHO�lQ�PlQ�L�GH�K|JVWD�nOGHUVJUXSSHUQD�

,� WDEHOO� �� nWHUJHV�PHGHOYlUGHVUHVXOWDWHQ� I|U� WRWDOJUXSSHUQD� SURYGHOWDJDUH�� I|U�PlQ� RFK
NYLQQRU��N|QVVNLOOQDGHQ� L�PHGHOYlUGHQ�VDPW�GH�UnSRlQJ�VRP�JlOOGH� I|U�GHQ�QRUPHUDGH
SRlQJHQ�����YLG�GH�VHQDVWH�WLR�SURYWLOIlOOHQD�

7DEHOO���� 5HVXOWDW�Sn�K|JNVROHSURYHQ������������������������RFK������

3URY 7RWDOW 0lQ .YLQQRU 'LII 1RUP

���$ ����� ������ ����� ���� �����
���% ����� ����� ����� ���� �����
���$ ����� ������ ����� ����� �����
���% �� ����� ������ ����� ���� ������
���$ ������ ������ ����� ���� �������
���% ����� ������ ����� ���� ������
���$ ����� ����� ����� ���� �����
���% ����� ����� ����� ���� �����
���$ ����� ����� ����� ���� �����
���% ����� ����� ����� ���� �����
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,�WDEHOO���nWHUJHV�UHVXOWDWHQ�Sn�YDUMH�GHOSURY�RFK�Sn�SURYHW�L�VLQ�KHOKHW�I|U�PlQ�UHVSHNWLYH
NYLQQRU�VRP�GHOWRJ�L�K|JVNROHSURYHW�K|VWHQ�������)|U�DWW�P|MOLJJ|UD�HQ�MlPI|UHOVH�nWHUJHV
PRWVYDUDQGH�YlUGHQ�lYHQ�I|U�GH�VHQDVWH�WYn�SURYHQ�

7DEHOO��� 5HVXOWDW�Sn�K|JVNROHSURYHW�K|VWHQ������I|U�PlQ�UHVSHNWLYH�NYLQQRU�VDPW�KHOD
JUXSSHQ� SURYGHOWDJDUH�� 6RP� MlPI|UHOVH� DQJHV� PRWVYDUDQGH� UHVXOWDW� I|U
SURYWLOOIlOOHQD�YnUHQ������RFK�K|VWHQ������

���% ���$ ���%

'HOSURY� 0lQ .YLQQRU 7RW 0lQ .YLQQRU 7RW 0lQ .YLQQRU 7RW

25'� ����� ����� ����� ����� ����� ����� ����� ����� �����
12*� ����� ����� ����� ����� ����� ����� ����� ���� �����
/b6�� ����� ����� ����� ����� ����� ����� ����� ����� �����
'7.�� ����� ����� ����� ����� ����� ����� ����� ����� �����
$2�� ����� ����� ����� ����� ����� ����� ����� ����� �����
(/)�� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDOW ����� ����� ����� ����� ����� ����� ����� ����� �����

������������������������������������������������
�������25'�lU�HWW�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�RUGNXQVNDS

�������12*�lU�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�NYDQWLWDWLYD�UHVRQHPDQJ

��������/b6�lU�HWW�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�OlVI|UVWnHOVH

��������'7.�lU�HWW�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�I|UPnJDQ�DWW�WROND�GLDJUDP��NDUWRU�RFK�WDEHOOHU�

��������$2�lU�HWW�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�DOOPlQRULHQWHULQJ

��������(/)�lU�HWW�GHOSURY�RP����XSSJLIWHU�VRP�DYVHU�DWW�PlWD�HQJHOVN�OlVI|UVWnHOVH�
��������'HWWD�SURY�DQYlQGHV�I|UVWD�JnQJHQ�YnUHQ������
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$Y�WDEHOO���IUDPJnU�DWW�LQJHW�GHOSURY�DYYLNHU�DQPlUNQLQJVYlUW�P\FNHW�IUnQ�WLGLJDUH�UHVXOWDW
YDUNHQ�YDG�JlOOHU�VYnULJKHWVJUDG�HOOHU�N|QVVNLOOQDGHU��6DPWOLJD�VH[�GHOSURY�XSSYLVDU�GRFN
N|QVVNLOOQDGHU�VRP�lU�HQ�DQLQJ�VW|UUH�lQ�QRUPDOW�YLONHW�OHWW�WLOO�DWW�GHQ�WRWDOD�N|QVVNLOOQDGHQ
Sn�SURYHW�XSSJnWW�WLOO������

,�WDEHOO���nWHUJHV�UHVXOWDWHQ�I|U�PlQ�UHVSHNWLYH�NYLQQRU�XSSGHODGH�Sn�ROLND�EDNJUXQGVXW�
ELOGQLQJ��VDPW�VNLOOQDGHUQD�PHOODQ�PlQ�RFK�NYLQQRU�L�ROLND�XWELOGQLQJVJUXSSHU��0RWVYDUDQGH
VNLOOQDGHU�SUHVHQWHUDV�lYHQ�I|U�SURYHQ�YnUHQ�������K|VWHQ�RFK�YnUHQ������VDPW�K|VWHQ������

7DEHOO��� 5HVXOWDW�Sn�K|JVNROHSURYHW�K|VWHQ������VDPW�SRlQJVNLOOQDGHQ�PHOODQ�PlQ�RFK
NYLQQRU�PHG�ROLND�EDNJUXQGVXWELOGQLQJ��DYVOXWDG�XWELOGQLQJ���6RP�MlPI|UHOVH
DQJHV�PRWVYDUDQGH�VNLOOQDGHU�YLG�GH�I\UD�VHQDVWH�SURYWLOOIlOOHQD�

8WELOGQLQJ� 0lQ .YLQQRU������ 'LII ���$ ���% ���$ ���%

*UXQG�UHDOVNROD� ���� ���� ��� ��� ��� ��� ���
)RONK|JVNROD� ���� ���� ��� ��� ��� ��� ���
*\PQDLVXP�����nU� ���� ���� ��� ��� ��� ��� ���
*\PQDVLXP�!���nU ���� ���� ��� ��� ��� ��� ���
+|JUH�XWE������S� ����� ����� ��� ��� ��� ��� ���
+|JUH�XWE�!����S� ����� ����� ��� ��� ��� ��� ���
$QQDQ�XWO�XWE� ���� ���� ��� ��� ��� ��� ���

6RP� WLGLJDUH� JlOOHU� DWW� VDPEDQGHW� lU� WlPOLJHQ� VWDUNW� PHOODQ� XWELOGQLQJ� RFK� UHVXOWDW� Sn
K|JVNROHSURYHW��GYV�MX�OlQJUH�EDNJUXQGVXWELOGQLQJ�GHVWR�ElWWUH�UHVXOWDW��2UGQLQJHQ�PHOODQ
XWELOGQLQJDUQD� |YHUHQVVWlPPHU� RFNVn� WlPOLJHQ� YlO� PHOODQ� PlQ� RFK� NYLQQRU�
5HVXOWDWVNLOOQDGHQ�PHOODQ�NYLQQRU�RFK�PlQ�NYDUVWnU�LQRP�VDPWOLJD�XWELOGQLQJVJUXSSHU�

)|U� WRWDOJUXSSHQ�SURYGHOWDJDUH�JlOOHU� VHGDQ� WLGLJDUH�JHQHUHOOW� DWW�GH� WYn� nOGHUVJUXSSHUQD
PHOODQ����RFK����nU�EUXNDU�KD�GH�K|JVWD�SURYUHVXOWDWHQ��PHGDQ�GH�\QJVWD�������nU��RFK�GH
lOGVWD��!����nU��SURYGHOWDJDUQD�EUXNDU�KD�GH�OlJVWD�SURYUHVXOWDWHQ��,�WDEHOO���nWHUJHV�UHVXOWDWHQ
I|U� NYLQQRU� RFK� PlQ� XSSGHODGH� Sn� ROLND� nOGHUVJUXSSHU�� VDPW� VNLOOQDGHUQD� L� GH� ROLND
JUXSSHUQD�I|U�GHWWD�SURY�VnYlO� VRP�Sn�SURYHQ�YnUHQ�������YnUHQ�RFK�K|VWHQ������VDPW
K|VWHQ�������

7DEHOO��� 5HVXOWDW� Sn� K|JVNROHSURYHW� K|VWHQ� ����� I|U� PlQ� UHVSHNWLYH� NYLQQRU�� VDPW
SRlQJVNLOOQDG�PHOODQ�GHP��L�ROLND�nOGHUVJUXSSHU�

cOGHU 7RW 0lQ� ��.YLQQRU����� 'LII ���$ ���% ���$ ���%

�����nU ���� ���� ���� ��� ��� ��� ��� ���
��������nU ���� ���� ���� ��� ��� ��� ��� ���
��������nU ���� ���� ���� ��� ��� ��� ��� ���
��������nU ���� ���� ���� ��� ��� ��� ��� ���
!����nU ���� ����� ���� ���� ���� ���� ���� ����
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1lU�SURYGHOWDJDUQD�L�ROLND�nOGHUVJUXSSHU�lYHQ�XSSGHODV�L�NYLQQRU�RFK�PlQ�NDQ�NRQVWDWHUDV
DWW�UHVXOWDWHQ�YDULHUDU�QnJRW�PHU�PHOODQ�ROLND�nOGHUVJUXSSHU�I|U�NYLQQRUQD�lQ�I|U�PlQQHQ�
%ODQG� NYLQQRUQD� I|UHNRPPHU� HQ� NODU� nOGHUVVNLOOQDG� Vn� DWW� GH� \QJVWD� RFK� GH� lOGVWD
SURYGHOWDJDUQD�KDU�OlJUH�UHVXOWDW�lQ�|YULJD�PHGDQ�lOGUH�SURYGHOWDJDQGH�PlQ�KDU�GH�K|JVWD
UHVXOWDWHQ��6NLOOQDGHQ�PHOODQ�NYLQQRU�RFK�PlQ�lU�I|OMGDNWOLJHQ�VW|UVW�I|U�SURYGHOWDJDUH�VRP
lU�XQGHU����HOOHU�|YHU����nU�

,� WDEHOO� ��� nWHUJHV� UHVXOWDWHQ� Sn� GH� VH[� GHOSURYHQ� I|U� PlQ� UHVSHNWLYH� NYLQQRU� L� ROLND
nOGHUVJUXSSHU�

7DEHOO���� 5HVXOWDW�Sn�GH�ROLND�GHOSURYHQ�I|U�PlQ�UHVSHNWLYH�NYLQQRU�L�ROLND�nOGHUVJUXSSHU�

cOGHU � ��������nU ����������nU �����������nU �����������nU �����!���nU
.|Q �0 �.Y �0 �.Y �0� �.Y ��0 ��.Y ��0 ��.Y

25' ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
12* ���� ���� ���� ���� ���� ��� ���� ��� ���� ���
/b6 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'7. ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
$2 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(/) ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RW ���� ���� ���� ���� ���� ���� ���� ���� ����� ����

3n�WYn�DY�GHOSURYHQ���12*�RFK�'7.���KDU�UHVXOWDWHQ�QHJDWLYW�VDPEDQG�PHG�nOGHU��GYV�MX
K|JUH�nOGHU�GHVWR�OlJUH�JHQRPVQLWWOLJW�UHVXOWDW�RFK�GHWWD�JlOOHU�I|U�EnGH�PlQ�RFK�NYLQQRU��)|U
GHOSURYHW�25'�RFK�L�YLVV�PnQ�lYHQ�GHOSURYHW�$2�JlOOHU�GHW�PRWVDWWD�I|U�EnGH�PlQ�RFK
NYLQQRU��QlPOLJHQ�DWW�VDPEDQGHW�PHOODQ�nOGHU�RFK�UHVXOWDW�lU�SRVLWLYW��GYV�MX�K|JUH�nOGHU�GHVWR
K|JUH�JHQRPVQLWWOLJW�UHVXOWDW��5HVXOWDWHQ�I|U�GHOSURYHQ�/b6�RFK�(/)�XSSYLVDU�LQJD�NODUD
WHQGHQVHU�YDG�JlOOHU�VDPEDQG�PHOODQ�UHVXOWDW�RFK�nOGHU�

$Y�WDEHOOHUQD���RFK���IUDPJLFN�DWW�GHQ�XWDQ�MlPI|UHOVH�VW|UVWD�JUXSSHQ�EODQG�SURYGHOWDJDUQD
lU� GHQ� PHG� WUH� HOOHU� I\UD� nUV� J\PQDVLHXWELOGQLQJ�� (IWHUVRP� WUH�� HOOHU� I\UDnULJ
J\PQDVLHXWELOGQLQJ�NDQ�KD�JDQVND�PnQJD�ROLND�LQQHKnOO�ILQQV�GHW�DQOHGQLQJ�DWW�J|UD�\WWHUOLJDUH
XSSGHOQLQJDU�DY�GHQQD�JUXSS��'HWWD�KDU�JMRUWV�L�WDEHOOHUQD����RFK�����



��

7DEHOO���� 5HVXOWDW�Sn�K|JVNROHSURYHW�K|VWHQ������I|U�PlQ�UHVSHNWLYH�NYLQQRU�PHG
DYVOXWDG�WUHnULJ�J\PQDVLHXWELOGQLQJ�XSSGHODGH�Sn�J\PQDVLHOLQMHU�

/LQMH ��� +������� 6������� ��(������� ���1������� ���7������
.|Q 0� .Y� 0� .Y� 0� .Y� 0� .Y� 0� .Y

25' ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
12* ���� ��� ���� ��� ���� ���� ���� ���� ���� ����
/b6 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'7. ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$2 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(/) ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RW ����� ���� ����� ���� ���� ���� ����� ����� ����� ����

$Y�WDEHOO����IUDPJnU�DWW�LQWH�EDUD�XWELOGQLQJHQV�OlQJG�XWDQ�lYHQ�XWELOGQLQJHQV�LQQHKnOO�KDU
NODUW� VDPEDQG�PHG� SURYUHVXOWDWHW�� 3n� WRWDOSURYHW� KDU� GH� SURYGHOWDJDUH� VRP� JHQRPJnWW
QDWXUYHWHQVNDSOLJ� XWELOGQLQJ� K|JVW� UHVXOWDW�� RFK� GH� SURYGHOWDJDUH� VRP� KDU� JHQRPJnWW
HNRQRPLVN�XWELOGQLQJ�KDU�OlJVW�UHVXOWDW��'HQQD�RUGQLQJ�PHOODQ�J\PQDVLHOLQMHUQD�KDU�JlOOW
DOOWVHGDQ�SURYHW�E|UMDGH�DQYlQGDV������

3n�GHOSURYVQLYn�lU�YDULDWLRQHQ�QnJRW�VW|UUH��PlQ�PHG�QDWXUYHWHQVNDSOLJ�J\PQDVLHXWELOGQLQJ
KDU� GRFN� K|JVW� UHVXOWDW� Sn� DOOD� GHOSURY� XWRP�25'�SURYHW�� GlU� PlQ� PHG� KXPDQLVWLVN
J\PQDVLHXWELOGQLQJ�KDU�GHW�K|JVWD�UHVXOWDWHW�

9DG�JlOOHU�VNLOOQDGHUQD�PHOODQ�PlQ�RFK�NYLQQRU�NDQ�NRQVWDWHUDV�DWW�lYHQ�LQRP�J\PQDVLHOLQMHU
KDU�NYLQQRUQD�JHQRPJnHQGH�QnJRW�OlJUH�UHVXOWDW�lQ�PlQQHQ��.YLQQRU�IUnQ��QDWXUYHWHQVNDSOLJ
J\PQDVLHOLQMH�KDU�GRFN�NODUW�K|JUH�UHVXOWDW�lQ�PlQ�IUnQ�VDPWOLJD�|YULJD�OLQMHU���

$Y� WDEHOO� ��� IUDPJnU� DWW� SURYGHOWDJDUH� VRP� lQQX� HM� DYVOXWDW� VLQ� J\PQDVLHXWELOGQLQJ
JHQRPJnHQGH�KDU�OlJUH�UHVXOWDW�lQ�GH�VRP�KDU�DYVOXWDW�GHQ��,�|YULJW�lU�UHVXOWDWHQ�P\FNHW�OLND
GH�VRP�JlOOGH�I|U�SURYGHOWDJDUH�PHG�DYVOXWDG�J\PQDVLHXWELOGQLQJ��GYV�RUGQLQJHQ�PHOODQ
J\PQDVLHOLQMHUQD�lU�GHQVDPPD��bYHQ�KlU�KDU�NYLQQRU� IUnQ�QDWXUYHWHQVNDSOLJ� OLQMH�K|JUH
UHVXOWDW�lQ�PlQ�IUnQ�GH�|YULJD�J\PQDVLHOLQMHUQD�

6RP�IUDPJnU�DY�WDEHOOHUQD����RFK����lU�UHVXOWDWVNLOOQDGHUQD�PHOODQ�J\PQDVLHOLQMHU�EHW\GOLJW
VW|UUH�lQ�VNLOOQDGHUQD�PHOODQ�PlQ�RFK�NYLQQRU�
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7DEHOO���� 5HVXOWDW� Sn� K|JVNROHSURYHW� K|VWHQ� ����� I|U� PlQ� UHVSHNWLYH� NYLQQRU� PHG
SnJnHQGH�WUH�I\UDnULJ�J\PQDVLHXWELOGQLQJ�XSSGHODGH�Sn�J\PQDVLHOLQMHU�

/LQMH ��� +������� 6������� (������� 1������� 7�������
.|Q 0� .Y� 0� .Y� 0� .Y� 0� .Y� 0� .Y

25' ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
12* ���� ��� ���� ��� ���� ��� ���� ���� ���� ����
/b6 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'7. ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$2 ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(/) ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RW ���� ���� ���� ���� ���� ���� ����� ���� ���� ����

)|U�QRUPHULQJ�DY�K|JVNROHSURYHW�VWXGHUDV�VSHFLHOOW�UHVXOWDWHQ�I|U�WYn�UHIHUHQVJUXSSHU�GlU�GHQ
HQD�XWJ|UV�DY�HWW�VWUDWLILHUDW�XUYDO�DY�SURYGHOWDJDUH�VRP�DYVHHQGH�N|Q��nOGHU�RFK�XWELOGQLQJ
|YHUHQVVWlPPHU�PHG�VDPPDQVlWWQLQJHQ�DY�SURYGHOWDJDUJUXSSHQ�nU������RFK�GHQ�DQGUD
XWJ|UV�DY�GH�SURYGHOWDJDUH�VRP�YLG�SURYWLOOIlOOHW�IRUWIDUDQGH�JnU�L�nUVNXUV�WUH�L�J\PQDVLHVNRODQ�
5HVXOWDWHQ�I|U�GHVVD�UHIHUHQVJUXSSHU�XSSGHODGH�Sn�PlQ�RFK�NYLQQRU�nWHUILQQV�L�WDEHOO����

7DEHOO�����5HVXOWDW�I|U�PlQ�RFK�NYLQQRU�L�UHIHUHQVJUXSS���RFK���

'HOSURY *UXSS�� *UXSS��
0lQ .YLQQRU 'LII 0lQ .YLQQRU 'LII

������ ������ ������ ������

25' ���� ���� ���� ���� ���� ���
12* ���� ��� ��� ���� ���� ���
/b6 ���� ���� ��� ���� ���� ���
'7. ���� ���� ��� ���� ���� ���
$2 ���� ���� ��� ���� ���� ���
(/) ���� ���� ��� ���� ���� ���

7RWDOW ���� ���� ��� ���� ���� ���

$Y�WDEHOO����IUDPJnU�DWW�GHOSURYHQ�IXQJHUDU�WlPOLJHQ�ROLND�I|U�ROLND�JUXSSHU�DY�SURYGHOWDJDUH�
5HIHUHQVJUXSS���PRWVYDUDU�GHQ�WLGLJDUH������JUXSSHQ��YLONHW�LQQHElU�DWW�GHW�lU�VWRU�VSULGQLQJ
LQRP�GHQQD�SURYGHOWDJDUJUXSS�EHWUlIIDQGH�nOGHU�RFK�XWELOGQLQJ��VH�WDEHOO�����8QJHIlU�KlOIWHQ
DY�SURYGHOWDJDUQD�L�GHQQD�JUXSS�lU�lOGUH�lQ����nU�RFK�PHU�lQ�KlOIWHQ�KDU�PLQGUH�lQ�WUH�nUV
J\PQDVLHVWXGLHU��,�GHQQD�JUXSS�lU�GHW�RFNVn�DYVHYlUGD�VNLOOQDGHU�PHOODQ�PlQ�RFK�NYLQQRU
EnGH�YDG�JlOOHU�nOGHU�RFK�XWELOGQLQJ��NYLQQRUQD�lU�L�JHQRPVQLWW�QnJRW�lOGUH�RFK�KDU�QnJRW
OlJUH�XWELOGQLQJ�lQ�PlQQHQ��,�UHIHUHQVJUXSS���GlUHPRW�NRPPHU�DOOD�SURYGHOWDJDUH� IUnQ
nUVNXUV�WUH�L�J\PQDVLHW�RFK�KDU�VnOHGHV�EnGH�XQJHIlU�VDPPD�nOGHU�RFK�OLND�OnQJ�XWELOGQLQJ�
GHQ�HQGD�VNLOOQDGHQ�PHOODQ�PlQ�RFK�NYLQQRU�L�GHQQD�JUXSS�lU�DWW�GH�lU�ROLND�UHSUHVHQWHUDGH



��

Sn�ROLND�OLQMHU�LQRP�GHQ�WHRUHWLVND�J\PQDVLHVNRODQ��lQGn�lU�N|QVVNLOOQDGHUQD�NODUW�VW|UUH�L
GHQQD�JUXSS�

',6.866,21

'H�UHVXOWDW�VRP�KlU�SUHVHQWHUDWV�I|U�K|JVNROHSURYHW�K|VWHQ������DYYLNHU�LQWH�DQPlUNQLQJV�
YlUW�IUnQ�WLGLJDUH�UHVXOWDW��5HVXOWDWVNLOOQDGHQ�PHOODQ�PlQ�RFK�NYLQQRU�lU�GRFN�VW|UUH�lQ�YLG
GH�VHQDVWH�SURYWLOOIlOOHQD�

)|U�SURYHW�VRP�KHOKHW�RFK�I|U�GHQ�WRWDOD�JUXSSHQ�SURYGHOWDJDUH�lU�VNLOOQDGHQ�PHOODQ�PlQ
RFK�NYLQQRU������VWDQGDUGDYYLNHOVHHQKHWHU��5HVXOWDWHQ�DYYLNHU�VnOHGHV�LQWH�IUnQ�GH�UHVXOWDW
VRP� EUXNDU� HUKnOODV� LQWHUQDWLRQHOOW� YLG� DQYlQGQLQJ� DY� OLNDUWDGH� WHVW�� 'HW�PHVW� DQYlQGD
XUYDOVWHVWHW��GHW�DPHULNDQVND�6FKRODVWLF�$SWLWXGH�7HVW��6$7���VRP�DQYlQWV�VHGDQ�������JHU
VNLOGD� SRlQJ� I|U� HQ� YHUEDO� RFK� HQ�PDWHPDWLVN� GHO�� 3n� GHQ�PDWHPDWLVND� GHOHQ� KDU� GHQ
JHQRPVQLWWOLJD�SRlQJHQ�DOOWLG�OHJDW�K|JUH�I|U�PlQ�lQ�I|U�NYLQQRU��VNLOOQDGHQ�lU�XQJHIlU�HQ
KDOY�VWDQGDUGDYYLNHOVHHQKHW��3n�GHQ�YHUEDOD�GHOHQ�OnJ�GHQ�JHQRPVQLWWOLJD�SRlQJHQ�QnJRW
K|JUH�I|U�NYLQQRU�IUDP�WLOO�nU�������PHQ�GlUHIWHU�KDU�PlQ�KDIW�HQ�JHQRPVQLWWOLJW�K|JUH�SRlQJ
lYHQ�Sn�GHQQD�GHO��VNLOOQDGHQ�KDU�YDULW�OLWH�GU\JW�HQ�WLRQGHOV�VWDQGDUGDYYLNHOVHHQKHW���:LOGHU
	�3RZHOO��������

'HW�KDU�I|UHNRPPLW�LQWHQVLY�IRUVNQLQJ�PHG�V\IWH�DWW�I|UNODUD�RFK�I|UVWn�VNLOOQDGHUQD�PHOODQ
PlQ�RFK�NYLQQRU�LQRP�XWELOGQLQJVRPUnGHW��)RUVNDUH�RFK�SHGDJRJHU�KDU�VnOHGHV�OlQJH�YDULW
PHGYHWQD�RP�H[LVWHQVHQ�DY�GHVVD�VNLOOQDGHU��PHQ�GHW�lU�I|UVW�Sn�VLVWRQH�VRP�VNLOOQDGHUQD�KDU
XSSPlUNVDPPDWV�DY�HQ�EUHGDUH�DOOPlQKHW�L�6YHULJH��'HQQD�XSSPlUNVDPKHW�lU�EnGH�ULPOLJ
RFK�YlONRPPHQ��PHQ�GHW�lU�RO\FNOLJW�RP�GHQ�OHGHU�WLOO�HQ�HQNHOULNWDG�RFK�VQHGYULGHQ�GHEDWW�
'HW�lU�DOOWI|U�OlWW��RFK�O|VHU�LQJD�VRP�KHOVW�SUREOHP��DWW�I|UV|ND�ERUWI|UNODUD�VNLOOQDGHUQD
JHQRP�DWW�VlJD�DWW�GH�RUVDNDV�DY�SURYHQ��&OHDU\��������XWWU\FNHU�GHWWD�

�$Q�REYLRXV�TXHVWLRQ�WR�EH�DVNHG�������LV�ZKHWKHU�WKH�REVHUYHG�GLIIHUHQFHV
DUH�WKH�UHVXOW�RI�GHIHFWV�LQ�WKH�WHVWV��,�EHOLHYH�WKDW�WKH�SHUYDVLYHQHVV�RI�WKH
SDWWHUQ�RI�JHQGHU�GLIIHUHQFHV�RQ�WHVWV�IURP�VR�PDQ\�GLIIHUHQW�SXEOLVKHUV
PDNHV�WKLV�H[SODQDWLRQ�XQDFFHSWDEOH����S����

$OOWVHGDQ�GH�I|UVWD�I|UV|NVYHUVLRQHUQD�LQI|U�HWW�EOLYDQGH�K|JVNROHSURY�E|UMDGH�SU|YDV�XW�KDU
UHVXOWDWVNLOOQDGHUQD�PHOODQ�NYLQQRU�RFK�PlQ�REVHUYHUDWV�RFK�DQDO\VHUDWV��9DUMH�XSSJLIW�XWVlWWV
I|U�HQ�PLQLWX|V�NRQWUROO�RFK�HQ�PlQJG�VSHFLHOOD�VWXGLHU�KDU�JHQRPI|UWV�I|U�DWW�V|ND�NODUOlJJD
YDU�RFK�YDUI|U�VNLOOQDGHUQD�XSSVWnU����%HW\GOLJW�PHU�IRUVNQLQJ�NUlYV�GRFN�Sn�GHWWD�RPUnGH
LQQDQ�DOOD�IUnJRU�NDQ�EHVYDUDV�

'HW�VRP�JlOOHU�I|U�GHOWDJDUQD�L�K|JVNROHSURYHW�lU�DWW�GH�XWJ|U�HQ�XWYDOG�JUXSS��GYV�GHW�lU�LQWH
IUnJD�RP�YDUNHQ�HWW�VOXPSPlVVLJW�HOOHU�UHSUHVHQWDWLYW�XUYDO��'HW�lU�SURYGHOWDJDUQD�VMlOYD�VRP
EHVWlPPHU�DWW�GH�VND�JHQRPI|UD�SURYHW��(WW�IOHUWDO�VWXGLHU�KDU�YLVDW�DWW�VNLOOQDGHU�L�UHVXOWDW

������������������������������������������������
�������

6H�W�H[�:HGPDQ��,��	�6WDJH��&����������6WDJH��&��	�:HGPDQ��,����������6WDJH��&���������������������������������
%UlQEHUJ��.���+HQULNVVRQ��:���1\TXLVW��+��	�:HGPDQ��,����������:HVWHU�:HGPDQ��$����������:HVWHU��$�
������
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PHOODQ�PlQ�RFK�NYLQQRU�JHQRPJnHQGH�|NDU�WLOO�I|UGHO�I|U�PlQ�QlU�VHOHNWLYLWHWHQ�L�JUXSSHUQD
lU�K|J��VH�WH[�:LOGHU�	�3RZHOO��������&OHDU\���������'HOWDJDUQD�L�K|JVNROHSURYHW�lU�LQWH�EDUD
WRWDOW�VHWW�HQ�XWYDOG�JUXSS��GHW�W\FNV�lYHQ�YDUD�Vn�DWW�GHW�lU�KnUGDUH�VHOHNWLRQ�EODQG�PlQQHQ
lQ�EODQG�NYLQQRUQD��VH�6WDJH������D��

5HVXOWDWMlPI|UHOVHU�PHOODQ�JUXSSHU�lU�DOOWLG�VYnUD�DWW�J|UD�Sn�HWW�UlWWYLVDQGH�VlWW��HIWHUVRP
JUXSSHUQD� NDQ� YDUD� ROLND� L� Vn�PnQJD� DQGUD� DYVHHQGHQ� lQ� MXVW� GHQ�PDQ� I|U� WLOOIlOOHW� lU
LQWUHVVHUDG�DY��'HWWD�LOOXVWUHUDV�W\GOLJW�L�WDEHOO����GlU�UHVXOWDWHQ�nWHUJHV�I|U�PlQ�UHVSHNWLYH
NYLQQRU�L�WYn�WlPOLJHQ�ROLND�JUXSSHU��5HIHUHQVJUXSS���XWJ|UV�DY�HQ�WlPOLJHQ�KHWHURJHQ�JUXSS
SURYGHOWDJDUH�GlU�DYVHYlUGD�VNLOOQDGHU�I|UHOLJJHU�PHOODQ�PlQ�RFK�NYLQQRU�DYVHHQGH�nOGHU�RFK
XWELOGQLQJ��5HIHUHQVJUXSS���lU�GlUHPRW�HQ�KRPRJHQ�JUXSS�GlU�nOGHUQ�lU�GHQVDPPD�I|U�PlQ
RFK�NYLQQRU�RFK�GlU�lYHQ�XWELOGQLQJHQV�OlQJG�lU�GHQVDPPD�RFK�GHW�HQGD�VRP�VNLOMHU�lU�OLQMH
LQRP�WUHnULJD�J\PQDVLHVNRODQ��'HW�lU�GlUI|U�DQPlUNQLQJVYlUW�DWW�GHW�lU�L�UHIHUHQVJUXSS���VRP
UHVXOWDWVNLOOQDGHUQD� PHOODQ� PlQ� RFK� NYLQQRU� lU� VW|UVW�� 'HW� W\FNV� DOOWVn� YDUD� Vn� DWW
XWELOGQLQJHQV� LQQHKnOO�KDU�QRJ�Vn�VWRU�EHW\GHOVH�VRP�XWELOGQLQJHQV� OlQJG��(Q� MlPI|UHOVH
PHOODQ�JUXSSHUQD�YLVDU�DWW�UHIHUHQVJUXSS���KDU�NODUW�K|JUH�UHVXOWDW�lQ�UHIHUHQVJUXSS���Sn
GHOSURYHW�25'��PHGDQ�PRWVDWVHQ�JlOOHU�I|U�GHOSURYHQ�12*��'7.�RFK�(/)��GHWWD�JlOOHU
I|U�EnGH�PlQ�RFK�NYLQQRU�

9LNWLJW�DWW�NRPPD�LKnJ�QlU�GHW�JlOOHU�JUXSSVNLOOQDGHU�lU�RFNVn�DWW�VNLOOQDGHQ�LQRP�JUXSSHU
RIWDVW�lU�VW|UUH�lQ�VNLOOQDGHQ�PHOODQ�JUXSSHU��GYV�L�GHWWD�IDOO�DWW�VNLOOQDGHQ�PHOODQ�GH�PlQ�VRP
HUKnOOHU�K|JD�UHVSHNWLYH�OnJD�SRlQJ�lU�P\FNHW�VW|UUH�lQ�GHQ�JHQRPVQLWWOLJD�VNLOOQDGHQ�PHOODQ
NYLQQRU�RFK�PlQ�



��

5()(5(16(5

%UlQEHUJ��.���+HQULNVVRQ��:���1\TXLVW��+��	�:HGPDQ��,���������7KH�,QIOXHQFH�RI�6H[��
(GXFDWLRQ�DQG�$JH�RQ�7HVW�6FRUHV�RQ�WKH�6ZHGLVK�6FKRODVWLF�$SWLWXGH�7HVW��
6FDQGLQDYLDQ�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK������S���������

&OHDU\��$����������*HQGHU�'LIIHUHQFHV�LQ�$SWLWXGH�DQG�$FKLHYHPHQW�7HVW�6FRUHV��,��
,QYLWDWLRQDO�&RQIHUHQFH�3URFHHGLQJV��(76��S�������

&RKHQ��-����������6WDWLVWLFDO�3RZHU�$QDO\VLV�IRU�WKH�%HKDYLRUDO�6FLHQFHV��1HZ�<RUN��
$FDGHPLF�3UHVV�

(ULNVVRQ��6���-RQVVRQ��,���+HQULNVVRQ��:���6WDJH��&���:HGPDQ��,��	�:HVWHU��:HGPDQ�� $�
�������7H[WPlQJGHQV� EHW\GHOVH� I|U� SUHVWDWLRQ� HQ� Sn� /b6�SURYHW�� 3P� QU� ��� IUnQ
JUXSSHQ�I|U�SHGDJRJLVND�PlWQLQJDU��3HGDJRJLVND�LQVWLWXWLRQHQ��8PHn�XQLYHUVLWHW�

+HQULNVVRQ��:��	�(ULNVVRQ��6�������D��/b6������(WW�Q\WW�I|UV|N��(Q�VWXGLH�DY�
WH[WPlQJGHQV�EHW\GHOVH��3P�QU����IUnQ�DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��
8PHn�XQLYHUVLWHW�

+HQULNVVRQ��:��	�(ULNVVRQ��6�������E��/b6�����/b6�SURY�PHG�VH[�WH[WHU��3P�QU����
IUnQ�DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��8PHn�XQLYHUVLWHW�

,QJHUVNRJ��3��	�6WDJH��&����������+|JVNROHSURYHW�K|VWHQ�������3P�QU����IUnQ�
DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��8PHn�XQLYHUVLWHW�

5HXWHUEHUJ��6���:HVWHUOXQG��$��	�*XVWDIVVRQ��-���������%HURU�JUXSSVNLOOQDGHUQD�Sn�WLGLJDUH
VHOHNWLRQ�L�XWELOGQLQJVV\VWHPHW"�8+b�UDSSRUW���������S�������

6WDJH��&��	�:HGPDQ��,����������/LND�P|MOLJKHWHU�WLOO�XWELOGQLQJ��,�8WELOGQLQJVVWDWLVWLVN�
nUVERN����������6WRFNKROP��6&%��S������

6WDJH��&���������*UXSSVNLOOQDGHU�L�SURYUHVXOWDW��8SSJLIWVLQQHKnOOHWV�EHW\GHOVH�I|U�
UHVXOWDWVNLOOQDGHU� PHOODQ� PlQ� RFK� NYLQQRU� Sn� SURY� L� RUGNXQVNDS� RFK

DOOPlQRULHQWHULQJ��$NDGHPVLN� DYKDQGOLQJ� QU� ����3HGDJRJLVND� LQVWLWXWLRQHQ��8PHn
XQLYHUVLWHW�

6WDJH��&���������*HQGHU�'LIIHUHQFHV�LQ�7HVW�5HVXOWV��6FDQGLQDYLDQ�-RXUQDO�RI�
(GXFDWLRQDO�5HVHDUFK������S��������

6WDJH��&���������.|QVVNLOOQDGHU�L�UHVXOWDW�Sn�VH[�K|JVNROHSURY��3P�QU���IUnQ�JUXSSHQ� I|U
SHGDJRJLVND�PlWQLQJDU��3HGDJRJLVND�LQVWLWXWLRQHQ��8PHn�XQLYHUVLWHW�

6WDJH�&���������.|QVVNLOOQDGHU�L�UHVXOWDW�Sn�K|JVNROHSURYHW�YnUHQ�������30�QU����IUnQ�
*UXSSHQ�I|U�SHGDJRJLVND�PlWQLQJDU��3HGDJRJLVND�LQVWLWXWLRQHQ��8PHn�XQLYHUVLWHW�

6WDJH��&���������5HVXOWDW�Sn�K|JVNROHSURYHW�YnUHQ�������3P�QU����IUnQ�JUXSSHQ�I|U�
SHGDJRJLVND�PlWQLQJDU��3HGDJRJLVND�LQVWLWXWLRQHQ��8PHn�XQLYHUVLWHW�
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6WDJH��&�������D��+|JVNROHSURYHW�K|VWHQ�������3URYGHOWDJDUJUXSSHQV�VDPPDQVlWWQLQJ�
RFK�UHVXOWDW��3P�QU����IUnQ�JUXSSHQ�I|U�SHGDJRJLVND�PlWQLQJDU��3HGDJRJLVND�
LQVWLWXWLRQHQ��8PHn�XQLYHUVLWHW�

6WDJH��&�������E��$YHUDJH�6FKRRO�0DUNV�DQG�5HVXOWV�RQ�WKH�6ZH6$7��$�&RPSDULVRQ�
EHWZHHQ�WZR�$GPLVVLRQ�,QVWUXPHQWV�UHJDUGLQJ�*HQGHU��3DSHU�SUHVHQWHG�DW�WKH�
,$($���WK�$QQXDO�&RQIHUHQFH�DW�6W�3DWULFNV�&ROOHJH��'XEOLQ��,UHODQG�

6WDJH��&�������F��+RZ�,PSRUWDQW�DUH�$JH�DQG�(GXFDWLRQ�IRU�*HQGHU�'LIIHUHQFHV�LQ�
7HVW�5HVXOWV"�6FDQGLQDYLDQ�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK������S���������

6WDJH��&�������G��+|JVNROHSURYHW�YnUHQ�������3URYGHOWDJDUJUXSSHQV�VDPPDQVlWWQLQJ�
RFK�UHVXOWDW��3P�QU����IUnQ�DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��8PHn�
XQLYHUVLWHW�

6WDJH��&�������D��+|JVNROHSURYHW�K|VWHQ�������3URYGHOWDJDUJUXSSHQV�VDPPDQVlWWQLQJ�
RFK�UHVXOWDW��3P�QU����IUnQ�DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��8PHn�
XQLYHUVLWHW�

6WDJH��&�������E��+|JVNROHSURYHW�YnUHQ�������3URYGHOWDJDUJUXSSHQV�VDPPPDQVlWWQLQJ�
RFK�UHVXOWDW��3P�QU����IUnQ�DYGHOQLQJHQ�I|U�SHGDJRJLVND�PlWQLQJDU��8PHn
XQLYHUVLWHW����

6WDJH��&��	�-RKDQVVRQ��$���������+|JVNROHSURYHW�YnUHQ�������3URYGHOWDJDUJUXSSHQV�
VDPPDQVlWWQLQJ� RFK� UHVXOWDW�� 3P� QU� ��� IUnQ� DFGHOQLQJHQ� I|U� SHGDJRJLVND

PlWQLQJDU��8PHn�XQLYHUVLWHW�

6&%��7HOHIRQXSSJLIWHU�DYVHHQGH�$YJnQJQD�IUnQ�J\PQDVLHVNRODQV�OLQMHU���������
3XEOLFHUDV�L�6WDWLVWLVND�PHGGHODQGHQ�XQGHU������

8+b��������%HW\J�RFK�K|JVNROHSURY�I|U�PlQ�RFK�NYLQQRU��8+b�UDSSRUW�������

8+b��������$QWDJQLQJ�Sn�SURY��)DNWD�RP�K|JVNROHSURYHW�

:HGPDQ��,��	�6WDJH��&���������7KH�VLJQLILFDQFFH�RI�&RQWHQWV�VRU�6H[�'LIIHUHQFHV�LQ
7HVW�5HVXOWV��6FDQGLQDYLDQ�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK������S������

:HVWHU�:HGPDQ��$���������,WHP�%LDV�ZLWK�5HVSHFW�WR�*HQGHU�,QWHUSUHWHG�LQ�WKH�/LJKW
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