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*HQHUHOW
3n�ODQGVEDVLV�RSSJLU�����DY�EHGULIWHQH�DW�GH�HU�)R8�DNWLYH��,QJHQ�UHJLRQHU�KDU
HQ�UHODWLYW�VW¡UUH�DQGHO�DY�GH�)R8�DNWLYH�EHGULIWHQH�HQQ�DQGUH��I¡OJHOLJ�YDULHUHU
KHOOHU�LNNH�DQGHOHQ�)R8�DNWLYH�EUDQVMHHQKHWHU�LQQHQ�KYHU�UHJLRQ�L�VWRU�JUDG�
6HOY�RP�2VOR�EHGULIWHQH�XWJM¡U�Q UPHUH�HQ�IHPWHGHO�DY�DOOH�)R8�DNWLYH�EUDQVMH�
HQKHWHU��Vn�JMHQVSHLOHU�GHWWH�NXQ�2VOR�EHGULIWHQHV�DQGHO�DY�GHQ�WRWDOH�EHGULIWV�
PDVVHQ��GHW�YLO�VL�EnGH�)R8�DNWLYH�RJ�LNNH�DNWLYH�EUDQVMHHQKHWHU�

6W¡UUHOVH
6W¡UUHOVHVIRUGHOLQJHQ�LQQHQ�KYHU�UHJLRQ�HU�UHODWLYW�MHYQ��PHQ�HQ�UHODWLYW�VWRU�DQ�
GHO�DY�GH�VW¡UVWH�EHGULIWHQH�OLJJHU�L�2VOR��,�DOOH�UHJLRQHU�YDU�GHW�GH�VW¡UVWH�EHGULI�
WHQH�VRP�VWR�IRU�GHQ�NODUW�K¡\HVWH�DQGHOHQ�DY�)R8�NRVWQDGHQH��6W¡UUHOVHVIRUGH�
OLQJHQ�JLU�GHUIRU�HW�YLVVW�XWVODJ�IRU�IRUGHOLQJHQ�DY�)R8�XWJLIWHU�

)R8�XWJLIWHU
2VOR�EHGULIWHQH�VWnU�IRU�HQ�K¡\HUH�DQGHO�DY�GH�WRWDOH�)R8�NRVWQDGHQH�HQQ�GHUHV
DQGHO�DY�EHGULIWVPDVVHQ�VNXOOH�WLOVL��'HWWH�LQQWU\NNHW�VWnU�VHJ�RJVn�QnU�GHW�NRU�
ULJHUHV�IRU�LQQIO\WHOVHQ�IUD�GH�PHVW�GRPLQHUHQGH�EHGULIWHQH�

%UDQVMHU
'HW�HU�IRUVNMHOOHU�Sn�GHQ�EUDQVMHPHVVLJH�VDPPHQVHWQLQJHQ�DY�EHGULIWVPDVVHQ
LQQHQ�KYHU�UHJLRQ��'HQQH�IRUVNMHOOHQ�VOnU�OLNHYHO�LNNH�XW�PHG�KHQV\Q�WLO�)R8�
DNWLYLWHW�LQQHQ�GHQ�UDPPHQ�VRP�HU�JUXQQODJHW�IRU�GHQQH�SUHVHQWDVMRQHQ��GHW�YLO
VL�RPIDQJ�DY�)R8�DNWLYLWHW��RPIDQJ�DY�VDPDUEHLG�RJ�LQQNM¡S�DY�HNVWHUQH�)R8�
WMHQHVWHU�

6DPDUEHLG
9L�VHU�DW�EnGH�QnU�PDQ�VHU�Sn�DQGHO�RJ�RPIDQJ�DY�VDPDUEHLG�HU�GHW�Q ULQJVOLY�
VSDUWQHUH�VRP�2VOR�EHGULIWHQH�VDPDUEHLGHU�PHG��1nU�GHW�JMHOGHU�RPIDQJ�HU�GHW
VSHVLHOW�EUDQVMHHQKHWHU�LQQHQ�VDPPH�NRQVHUQ��)RU�DOOH�UHJLRQHU�JMHOGHU�DW�VDP�
DUEHLGVSDUWQHUH�L��1RUJH�HU�K\SSLJVW�EUXNW��PHQ�RJVn�DW�HQ�HQGD�VW¡UUH�JUDG�DY
PLGOHQH�JnU�WLO�QRUVNH�HQKHWHU��0HG�DQGUH�RUG�HU�GH�¡NRQRPLVNH�UHVVXUVHQH�VRP
HU�VDWVHW�Sn�)R8�VDPDUEHLG�PHG�XWHQODQGVNH�SDUWQHUH�L�JMHQQRPVQLWW�QRH�ODYH�
UH�HQQ�PHG�QRUVNH�SDUWQHUH��)RU�2VOR�VLQ�GHO�HU�IRU�HNVHPSHO�����DY�VDPDU�
EHLGVSURVMHNWHQH�WLO�GHQ�UHGXVHUWH�JUXSSHQ�XWI¡UW�PHG�HQ�QRUVN�VDPDUEHLGV�
SDUWQHU��PHQ�GLVVH�SURVMHNWHQH�KDU�VDPOHW�VWnWW�IRU�����DY�NRVWQDGHQH��1nU�GHW
JMHOGHU�DQGHO�DY�EUDQVMHHQKHWHU�PHG�)R8�VDPDUEHLG�VOnU�ORNDOLVHULQJ�LNNH�XW�L
V UOLJ�JUDG��+HOOHU�LNNH�)R8�XWJLIWHU�VHU�XW�WLO�n�Y UH�EHVWHPW�DY�JHRJUDILVN
SODVVHULQJ�QnU�PDQ�XWHODWHU�GH�VW¡UVWH�EHGULIWHQH�

(NVWHUQW�LQQNM¡SW�)R8
2VOR�EHGULIWHQH�HU�NODUW�PLQGUH�LQWHQVLYH�L�GHUHV�LQQNM¡S�DY�HNVWHUQH�)R8�
WMHQHVWHU�IUD�8QLYHUVLWHWHU��+¡\VNROHU�RJ�,QVWLWXWWHU�HQQ�GH�DQGUH�UHJLRQHQH�PHG
XQQWDN�DY�%HUJHQ��1nU�GHW�NRUULJHUHV�IRU�LQQIO\WHOVHQ�IUD�GH�PHVW�GRPLQHUHQGH
EHGULIWHQH��VHU�YL�DW�IRUGHOLQJHQ�UHJLRQHQH�LPHOORP�EOLU�MHYQHUH�PHG�XQQWDN�DY
6WDYDQJHU�
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)R8�DNWLYLWHW�L�2VOR

(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD

,QWURGXNVMRQ

,�GHQQH�UDSSRUWHQ�¡QVNHU�YL�n�SUHVHQWHUH�GDWD�RP�QRUVNH�EHGULIWHUV�)R8�
DNWLYLWHW��3n�EDNJUXQQ�DY�LQIRUPDVMRQ�LQQKHQWHW�IUD�6WDWLVWLVN�VHQWUDOE\Un�YLO�YL
VH�RP�GHW�HU�JHRJUDILVNH�YDULDVMRQHU�PHG�KHQV\Q�WLO�VW¡UUHOVHVVDPPHQVHWQLQJ�
)R8�XWJLIWHU��EUDQVMHIRUGHOLQJ��)R8�VDPDUEHLG�RJ�LQQNM¡S�DY�)R8�L�8QLYHUVLWHWV�
+¡\VNROH�RJ�,QVWLWXWWVHNWRUHQ��8R+,���,�SUHVHQWDVMRQHQ�XQGHU�HU�PDWHULDOHW�IRU
VDPPHQOLNQLQJV�VN\OG�GHOW�RSS�HWWHU�EHGULIWHQHV�JHRJUDILVNH�KMHPVWDYQ��'H�DN�
WXHOOH�RPUnGHQH�HU�$NHUVKXV��%HUJHQ��2VOR��1RUJH�HOOHUV���GHW�YLO�VL�XWHQRP�GH
RPUnGHU�HU�VSHVLHOW�QHYQW�KHU����6WDYDQJHU�RJ�7URQGKHLP��,�QRHQ�WLOIHOOHU�HU�RJVn
ODQGVJMHQQRPVQLWWHW�LQNOXGHUW��5DSSRUWHQ�HU�XWDUEHLGHW�Sn�RSSGUDJ�IRU�2VOR
NRPPXQH�RJ�VLWXDVMRQHQ�IRU�2VOR�EHGULIWHQH�NRPPHQWHUHV�GHUIRU�VSHVLHOW�

'DWDVHWWHW

7DEHOOHQH�L�GHQQH�UDSSRUWHQ�HU�EDVHUW�Sn�66%V�)R8�VWDWLVWLNN�RJ�)R8�GDWD��'HW
HU�XQGHUV¡NHOVH�VRP�EDVHUHU�VHJ�Sn�VYDU�Sn�VS¡UUHVNMHPDHU�VRP�HU�VHQGW�XW�WLO
QRUVNH�EUDQVMHHQKHWHU��(QNHOWH�Q ULQJHU�HU�XWHODWW��VRP�MRUGEUXN�RJ�VNRJEUXN�
XQGHUYLVQLQJ�RJ�DQGUH��$OOH�LQGXVWULQ ULQJHU�RJ�GH�DOOHU�IOHVWH�WMHQHVWH\WHQGH
Q ULQJHU�HU�LQNOXGHUW��(QKHWHQH�L�XQGHUV¡NHOVHQ�HU�VnNDOWH�EUDQVMHHQKHWHU��VRP
WLOVYDUHU�DOOH�EHGULIWHU�L�HWW�IRUHWDN�PHG�KRYHGDNWLYLWHW�LQQHQ�VDPPH�Q ULQJV�
JUXSSH��EUDQVMHJUXSSH���,�GH�DOOHU�IOHVWH�WLOIHOOHU�HU�EUDQVMHHQKHWHQ�HQ�HQNHOWVWn�
HQGH�EHGULIW��%HJJH�XWWU\NNHQH��EHGULIWHU�RJ�EUDQVMHHQKHWHU�HU�EUXNW�QRH�RP
KYHUDQGUH��PHQ�GHW�HU�L�EHJJH�WLOIHOOHU�EUDQVMHHQKHWHU�GHW�HU�VQDNN�RP��,�����DY
WLOIHOOHQH�EHVWnU�EUDQVMHHQKHWHQ�DY�NXQ�HQ�EHGULIW��$OOH�HQKHWHU�PHG�PLQVW���
V\VVHOVDWWH�HU�WUXNNHW�XW��)RU�HQKHWHU�PHG�PLQVW����RJ�LQQWLO����V\VVHOVDWWH�HU
GHW�WUXNNHW�XW�HW�XWYDOJ��%UDQVMHHQKHWHU�PHG�XQGHU����V\VVHOVDWWH�HU�LNNH�LQ�
NOXGHUW�L�XQGHUV¡NHOVHQ�

'H�I¡OJHQGH�WDEHOOHQH�HU�EDVHUW�Sn�GDWD�IRU�EUDQVMHHQKHWHU�PHG�RYHU����DQVDWWH�
'HQQH�LQQGHOLQJHQ�HU�JMRUW�GD�GHW�Sn�JUXQQODJ�DY�GDWDVHWWHW�HU�YDQVNHOLJ�n�JL
UHSUHVHQWDWLYH�GDWD�EDVHUW�Sn�UHJLRQDO�WLOK¡ULJKHW�IRU�EUDQVMHHQKHWHU�PHG�XQGHU
���DQVDWWH��/LNHYHO�HU�GHW�NODUW�DW�HQ�VW¡UUH�DQGHO�EUDQVMHHQKHWHU�EnGH�XWI¡UHU
RJ�ILQDQVLHUHU�)R8��RJ�L�VW¡UUH�RPIDQJ��EODQW�VWRUH�EUDQVMHHQKHWHU�HQ�VPn��7DO�
OHQH�KHUXQGHU�NDQ�GHUIRU�VLHV�n�UHSUHVHQWHUH�HW�JRGW�ELOGH�DY�GHQ�DNWXHOOH�VLWXD�
VMRQHQ��,PLGOHUWLG�YLVWH�GHW�VHJ�DW�HQ�OLWH�JUXSSH�DY�GH�PHVW�DNWLYH�EHGULIWHQH��
PHG�K¡\HVW�WRWDOH�)R8�XWJLIWHU���VOR�XW�Sn�HQ�VOLN�PnWH�DW�GH�GRPLQHUWH�HQNHOWH
DY�WDEHOOHQH��GD�V UOLJ�GH�KYRU�DQGHO�DY�)R8�XWJLIWHU�HU�EHUHJQLQJVJUXQQODJHW�
9L�KDU�GHUIRU�NRQWUROOHUW�IRU�GHQQH�VNMHYKHWHQ�YHG�RJVn�n�JMHQJL�L�GLVVH�WLOIHOOHQH
GDWD�GHU�JUXSSHQ�VRP�XWJM¡UHV�DY�GH�WL�SURVHQWHQH�PHG�K¡\HVW�)R8�XWJLIWHU�HU
WDWW�ERUW��'HWWH�EOH�JMRUW�IRU�n�OXNH�XW�VNMHYKHWHQH�RJ�YXUGHUH�RP�GHQ�UHVWHUHQGH
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EHGULIWVPDVVHQ�XWYLVHU�DQGUH�V UWUHNN��'HQQH�UHVWJUXSSHQ�HU�XQGHU�EHWHJQHW
VRP��0LQXV�WRSS������

*HQHUHOOH�LQGLNDWRUHU

7LO�n�EHJ\QQH�PHG�NDQ�GHW�Y UH�IRUQXIWLJ�n�SUHVHQWHUH�SRSXODVMRQHQ�DY�EUDQVMH�
HQKHWHU�L�GDWDEDVHQ��,�GLVVH�WDEHOOHQH�HU�GHW�RSSJLWW�KHQKROGVYLV�GHW�WRWDOH�DQWDOO
EUDQVMHHQKHWHU�RJ�DQWDOO�)R8�DNWLYH�EUDQVMHHQKHWHU�LQQHQ�KYHU�E\�HOOHU�UHJLRQ��,
GHQ�I¡UVWH�WDEHOOHQ�HU�RJVn�KYHU�UHJLRQV�DQGHO�DY�GHQ�WRWDOH�EHGULIWVPDVVHQ�RSS�
JLWW�L�SURVHQW��,�GHQ�DQGUH�WDEHOOHQ�WLOVYDUHU�GHQ�I¡UVWH�NRORQQHQ�DQWDOO�EUDQVMH�
HQKHWHU�VRP�KDU�RSSJLWW�n�KD�XWI¡UW�RJ�HOOHU�ILQDQVLHUW�)R8�YLUNVRPKHW��NDUDNWH�
ULVHUW�VRP�)R8�DNWLYH�EUDQVMHHQKHWHU��,�GHQ�QHVWH�NRORQQHQ�RSSJLV�KYLONHQ�DQ�
GHO�DY�EHGULIWVPDVVHQ�LQQHQ�KYHU�UHJLRQ�VRP�GH�)R8�DNWLYH�XWJM¡U��)RU�2VORV�GHO
VYDUHU�����DY�����EUDQVMHHQKHWHU�DW�GH�HU�)R8�DNWLYH��KYLONHW�XWJM¡U�������DY
2VOR�EHGULIWHQH��'HQ�QHVWH�NRORQQHQ�JLU�Vn�IRUGHOLQJHQ�DY�KYHU�UHJLRQV�DQGHO�DY
GH�)R8�DNWLYH�EHGULIWHQH�L�SURVHQW��7LO�VOXWW�JLU�NRORQQHQ��2YHUUHSUHVHQWHUW"�
XWWU\NN�IRU�RP�HQ�UHJLRQ�KDU�HQ�UHODWLYW�K¡\HUH�DQGHO�DY�GH�)R8�DNWLYH�EHGULIWH�
QH�PnOW�RSS�PRW�GHQV�DQGHO�DY�GHW�WRWDOH�DQWDOO�EUDQVMHHQKHWHU��2VOR�EHGULIWHQH
XWJM¡U�������DY�GH�)R8�DNWLYH�EHGULIWHQH�RJ�������DY�GHW�WRWDOH�DQWDOO�EUDQVMH�
HQKHWHU��'HW�YLO�VL�DW�2VORV�DQGHO�DY�)R8�DNWLYH�EUDQVMHHQKHWHU�JMHQVSHLOHU�2V�
ORV�DQGHO�DY�GHQ�WRWDOH�EHGULIWVPDVVHQ�RJ�DW�GHW�HU�HQ�UHODWLYW�JRG�VDPPHQKHQJ
PHOORP�UHJLRQHQHV�DQGHO�DY�GHW�WRWDOH�DQWDOO�EUDQVMHHQKHWHU�RJ�GHUHV�DQGHO�DY
GH�)R8�DNWLYH�EHGULIWHQH��(WW�KRYHGSRHQJ�NDQ�Y UH�DW�DQGHOHQ�)R8�DNWLYH
EUDQVMHHQKHWHU�HU�XDYKHQJLJ�DY�ORNDOLVHULQJ��,�WLOOHJJ�HU�DQGHOHQ�)R8�
DNWLYH�EUDQVMHHQKHWHU�LQQHQ�KYHU�UHJLRQ�UXQGW���������PHG�XQQWDN�DY�%HUJHQ
VRP�OLJJHU�QRH�ODYHUH��RJ�LQJHQ�UHJLRQ�NDQ�VLHV�n�KD�HQ�V UOLJ�VW¡UUH�DQGHO�)R8�
DNWLYH�EUDQVMHHQKHWHU�HQQ�DQGUH�

$OOH�%UDQVMHHQKHWHU

$QWDOO�RJ�DQGHO�EUDQVMHHQKHWHU�VRP�HU�)R8�DNWLYH
$OOH�%UDQVMHHQKHWHU )R8�DNWLYH�EUDQVMHHQKHWHU 2YHUUHSUHVHQ�

WHUW"
%\�5HJLRQ $QWDOO $QGHO�DY�DOOH

EUDQVMHHQKH�
WHU����

$QWDOO $QGHO�)R8�
DNWLYH�L�KYHU
UHJLRQ����

5HJLRQHQV�DQGHO
DY�DOOH�)R8�DNWLYH

���

$QGHO�)R8�DNWLYH��
$QGHO��DOOH�EUDQ�

VMHHQKHWHU
$NHUVKXV ��� ��� �� ���� ��� ���
%HUJHQ ��� ��� �� ���� ��� ���
2VOR ��� ���� ��� ���� ���� ���
1RUJH�HOOHUV ���� ���� ��� ���� ���� ���
6WDYDQJHU �� ��� �� ���� ��� ���
7URQGKHLP �� ��� �� ���� ��� ���
+HOH�ODQGHW ���� ��� ��� ���� ���

)RU�2VOR�VLQ�GHO�YLVHU�WDEHOOHQ�WR�WLQJ��2VORV�DQGHO�DY�DOOH�VWRUH�EUDQVMHHQKHWHU�L
XQGHUV¡NHOVHQ�HU��������2VORV�DQGHO�DY�GH�)R8�DNWLYH�EHGULIWHQH�HU��������0HG
DQGUH�RUG�JMHQVSHLOHU�2VORV�VWRUH�DQGHO�DY�GH�)R8�DNWLYH�EHGULIWHQH�2VORV�DQGHO
DY�GHQ�WRWDOH�PHQJGHQ�PHG�EUDQVMHHQKHWHU�L�XQGHUV¡NHOVHQ��,�WLOOHJJ�YLVHU�GHQ



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD �

DW�DQGHOHQ�EUDQVMHHQKHWHU�L�2VOR�VRP�HQJDVMHUHU�VHJ�L�)R8��LNNH�HU�QRH�K¡\HUH
HQQ�IRU�DQGUH�GHOHU�DY�ODQGHW�

0LQXV�7RSS����

�,�GHQQH�WDEHOOHQ�HU�GH�����DY�EHGULIWHQH�PHG�K¡\HVW�)R8�XWJLIWHU�LQQHQ�KYHU
UHJLRQ�WDWW�ERUW��'HQ�YLVHU�NXQ�DW�DQGHOVWDOOHQH�LNNH�IRUVN\YHV�L�V UOLJ�JUDG��GD
JUXSSHQ�XWJM¡U����DY�WRWDOW������EUDQVMHHQKHWHU�

)RUGHOLQJ�DY�EUDQVMHHQKHWHU�L��0LQXV�7RSS������JUXSSHQ
5HJLRQ )R8�DNWLYH

�0LQXV�7RSS�����
$OOH�)R8�
DNWLYH

$OOH�EUDQVMHHQ�
KHWHU

�0LQXV�WRSS
����

$OOH�EUDQ�
VMHHQKHWHU

$NHUVKXV �� �� ��� ���
%HUJHQ �� �� ��� ���
2VOR ��� ��� ��� ���
1RUJH�HOOHUV ��� ��� ���� ����
6WDYDQJHU �� �� �� ��
7URQGKHLP �� �� �� ��
+HOH�ODQGHW ��� ��� ���� ����

6W¡UUHOVH

6W¡UUHOVHVIRUGHOLQJHQ�HU�LQWHUHVVDQW��GD�HYHQWXHOOH�IRUVNMHOOHU�LQQHQ�GHQQH�IRU�
GHOLQJHQ�RJVn�NDQ�EHVNULYH�IRUVNMHOOHU�L�)R8�DNWLYLWHW��'HQ�I¡UVWH�WDEHOOHQ�YLVHU
DQWDOO�EUDQVMHHQKHWHU�LQQHQ�KYHU�NDWHJRUL�

$QWDOO�EUDQVMHHQKHWHU�IRUGHOW�Sn�VW¡UUHOVH
6W¡UUHOVH $NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH
ODQGHW

����� ��� �� ��� ��� �� �� ����
������� �� �� ��� ��� �� �� ���
���� �� �� ��� ��� �� �� ���
7RWDO ��� ��� ��� ���� �� �� ����

$QWDOO�)R8�DNWLYH�EUDQVMHHQKHWHU�IRUGHOW�Sn�VW¡UUHOVH
$NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH
ODQGHW

����� �� �� �� ��� � � ���
������� �� � �� �� � � ���
���� �� �� �� ��� �� � ���
7RWDO �� �� ��� ��� �� �� ���

,�GHQ�QHVWH�WDEHOOHQ�HU�DQGHOHQ�RSSJLWW�L�SURVHQW�LQQHQ�KYHU�UHJLRQ��'HW�YL�VHU
KHU�HU�DW�VW¡UUHOVHVIRUGHOLQJ�LNNH�VNLOOHU�VHJ�L�VWRU�JUDG�PHOORP�GH�ILUH�E\HQH�
PHQ�DW�$NHUVKXV�RJ�1RUJH�HOOHUV�L�QRH�VW¡UUH�JUDG�HU�GRPLQHUW�DY�PLQGUH�EUDQ�
VMHHQKHWHU��'HQQH�VW¡UUHOVHVIRUGHOLQJHQ�NXQQH�DQW\GH�DW�EUDQVMHHQKHWHU�IUD�GLV�
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VH�RPUnGHQH�YLOOH�Y UH�QRH�PLQGUH�)R8�DNWLYH��HQQ�GH�DQGUH��PHQ�GHQQH�VW¡U�
UHOVHVIRUVNMHOOHQ�EOLU�XWMHYQHW�JMHQQRP�HQ�QRH�K¡\HUH�DQGHO�)R8�DNWLYH�EUDQVMH�
HQKHWHU�PHG�RYHU�����DQVDWWH�L�IRUKROG�WLO�GH�DQGUH�RPUnGHQH�

�$QGHO�EUDQVMHHQKHWHU�IRUGHOW�Sn�VW¡UUHOVH����
$NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH
ODQGHW

����� �� �� �� �� �� �� ��
������� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� ��
7RWDO ��� ��� ��� ��� ��� ��� ���

$QGHO�)R8�DNWLYH�EUDQVMHHQKHWHU�IRUGHOW�Sn�VW¡UUHOVH����
$NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH
ODQGHW

����� �� �� �� �� �� �� ��
������� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� ��
7RWDO ��� ��� ��� ��� ��� ��� ���

'HQ�QHVWH�WDEHOOHQ�YLVHU�IRUKROGHW�PHOORP�DQGHO�)R8�DNWLYH�RJ�IRUGHOLQJ�LQQHQ
KYHU�UHJLRQ��'HQ�JLU�XWWU\NN�IRU�RP�HQ�NDWHJRUL�LQQHQ�KYHU�UHJLRQ�HU�XQGHU��HOOHU
RYHUUHSUHVHQWHUW�EODQW�)R8�DNWLYH�EUDQVMHHQKHWHU�L�IRUKROG�WLO�GHQV�DQGHO�DY�WR�
WDODQWDOOHW�EUDQVMHHQKHWHU�

)RUKROGVWDOO�IRU�DQGHO�EUDQVMHHQKHWHU�RJ�DQGHO�)R8�DNWLYH�EUDQVMHHQKHWHU
HWWHU�VW¡UUHOVH

$NHUVKXV %HUJHQ 2VOR 1RUJH
HOOHUV

6WDYDQ�
JHU

7URQG�
KHLP

+HOH
ODQGHW

����� �� �� �� �� �� �� ��
������� ��� �� �� ��� ��� �� ��
���� ��� ��� ��� ��� ��� ��� ���
7RWDO ��� ��� ��� ��� ��� ��� ���

)RU�2VORV�GHO�VHU�YL�DW�DQWDOO�)R8�DNWLYH�EUDQVMHHQKHWHU�PHG�PHOORP�������DQ�
VDWWH�XWJM¡U�NXQ�����DY�DQGHOHQ�EUDQVMHHQKHWHU�GHQQH�VW¡UUHOVHVNDWHJRULHQ�XW�
JM¡U�DY�DOOH�EUDQVMHHQKHWHU�L�2VOR��6W¡UUH�EUDQVMHHQKHWHU�HU�EnGH�DEVROXWW�RJ�UH�
ODWLYW�VHWW�PHU�)R8�DNWLYH�HQQ�PLQGUH�EUDQVMHHQKHWHU��9L�VHU�RJVn�DW�GHQQH�WHQ�
GHQVHQ�JM¡U�VHJ�JMHOGHQGH�IRU�DOOH�UHJLRQHU�RJ�DW�2VOR�LNNH�VNLOOHU�VHJ�V UOLJ�IUD
ODQGVJMHQQRPVQLWWHW��PHQV�WHQGHQVHQ�HU�HQQn�NODUHUH�IRU�$NHUVKXV�RJ�L�1RUJH
HOOHUV�

$QGHO�DY�)R8�XWJLIWHU

2P�LNNH�DQWDOOHW�EUDQVMHHQKHWHU�VRP�HU�)R8�DNWLYH�VNLOOHU�VHJ�L�V UOLJ�JUDG�NDQ
GHW�Y UH�DW�GLPHQVMRQHQH�DY�LQQVDWVHQ�YDULHUHU��'HUIRU�KDU�YL�RJVn�VHWW�Sn�GH
WRWDOH�)R8�XWJLIWHQH�LQQHQ�KYHU�UHJLRQ��)UD�GHQQH�WDEHOOHQ�NDQ�YL�VH�DW�GH�VW¡U�



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD �

VWH�EHGULIWHQH�L�2VOR�HU�GH�VRP�RJVn�VWnU�IRU�GHQ�NODUW�VW¡UVWH�DQGHOHQ�DY�)R8�
XWJLIWHQH���6RP�L�ODQGHW�IRU¡YULJ��

6XP�)R8�XWJLIWHU�������12.�
5HJLRQ $NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQGHW

6W¡UUHOVH
����� ������ ����� ������ ������ ������ ����� �������
������� ������ ����� ������ ������ ����� ����� �������
���� ������ ������ ������� ������� ������ ������ �������
7RWDO ������ ������ ������� ������� ������ ������ �������

$QGHO�)R8�XWJLIWHU����
����� �� �� �� �� �� � ��
������� �� �� � �� �� � ��
���� �� �� �� �� �� �� ��
7RWDO ��� ��� ��� ��� ��� ��� ���

,�VHNVMRQHQ�XQGHU�HU�GH�VDPOHGH�)R8�XWJLIWHQH�RSSI¡UW�EnGH�IRU�DOOH�EUDQVMHHQ�
KHWHU�RJ�IRU�GHQ�JUXSSHQ�VRP�HU�NDOW��PLQXV�WRSS�������'HWWH�HU�JMRUW�IRU�n�NXQ�
QH�VH�Sn�IRUGHOLQJHQ�RJVn�IRU�GHQ�GHOHQ�DY�EHGULIWVPDVVHQ�VRP�XWJM¡UHV�DY�GH
PLQGUH�)R8�DNWLYH�EHGULIWHQH��'HWWH�NDQ�Y UH�Q\WWLJ�IRU�DW�SUHVHQWDVMRQHQ�VNDO
JL�HW�ULNWLJHUH�ELOGH�DY�VLWXDVMRQHQ�IRU�GH�IOHVWH�EHGULIWHQH��HW�ELOGH�VRP�LNNH�YLO
Y UH�GRPLQHUW�DY�GH�PHVW�DNWLYH�

)R8�XWJLIWHU

+HU�YLO�YL�YLVH�GH�VDPOHGH�)R8�XWJLIWHQH�IRU�GH�HQNHOWH�UHJLRQHU��)RUPnOHW�HU�n�VL
QRH�RP�LQWHQVLWHWHQ�L�)R8�DNWLYLWHWHQH��9L�YLO�VDPPHQOLNQH�GH�IRUVNMHOOLJH�XWJLI�
WHQH�PHG�UHJLRQHQHV�DQGHO�DY�EHGULIWVPDVVHQ��6OLN�NDQ�YL�VH�RP�HQNHOWH�UHJLRQHU
HU�PHU�)R8�LQWHQVLYH��7LGOLJHUH�KDU�YL�YLVW�DW�GHW�LNNH�HU�QRHQ�UHJLRQHU�VRP�SH�
NHU�VHJ�VRP�PHU�)R8�DNWLYH�HQQ�DQGUH��L�GHQ�IRUVWDQG�DW�GHW�HU�VSHVLHOW�PDQJH
HOOHU�HQ�VSHVLHOW�VWRU�DQGHO�DY�EHGULIWHQH�L�UHJLRQHQ�VRP�HQJDVMHUHU�VHJ�L�)R8�
YLUNVRPKHW��9HG�n�VDPPHQOLNQH�)R8�XWJLIWHQH�LQQHQ�KYHU�UHJLRQ�YLO�YL�NXQQH�VH
RP�EUDQVMHHQKHWHU�L�GH�IRUVNMHOOLJH�UHJLRQHQH�HU�PHU�LQWHQVLYH�L�GHQ�IRUVWDQG�DW
GH�EUXNHU�VW¡UUH�¡NRQRPLVNH�UHVVXUVHU�Sn�)R8�YLUNVRPKHW�HQQ�GH�DQGUH�

$OOH�%UDQVMHHQKHWHU

,�GHQQH�WDEHOOHQ�VHU�YL�DW�2VOR�HU�QRH�RYHUUHSUHVHQWHUW�L�IRUKROG�WLO�E\HQV�DQGHO
DY�GHW�WRWDOH�DQWDOO�EUDQVMHHQKHWHU���'HWWH�JMHOGHU�RJVn�IRU�7URQGKHLP�RJ�6WDY�
DQJHU��'HQQH�RYHUUHSUHVHQWDVMRQHQ�QnU�GHW�JMHOGHU�GLVVH�E\HQHV�DQGHO�DY�GH�WR�
WDOH�)R8�XWJLIWHU�IRUNODUHV�QRN�EHVW�DY�VW¡UUHOVHVIRUGHOLQJHQ�JMHQJLWW�RYHU��,�2VOR
On�RYHU�KDOYSDUWHQ�DY�DOOH�EUDQVMHHQKHWHU�����DY������PHG�PHU�HQQ������DQVDWWH�
RJ�GLVVH�EHGULIWHQHV�)R8�XWJLIWHU�XWJMRUGH�DOHQH�RYHU�����DY�GH�WRWDOH�)R8�

�����������������������������������������������
��2YHUUHSUHVHQWHUW�L�WDEHOOHQ� �$QGHO�DY�WRWDOH�XWJLIWHU�$QGHO�DY�WRWDOW�DQWDOO�EUDQVMHHQ�
KHWHU��*MHQQRPVQLWW�HU�SU�)R8�DNWLY�EHGULIW
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XWJLIWHQH��.RORQQHQ��2YHUUHSUHVHQWHUW"��JLU�KHU�XWWU\NN�IRU�RP�UHJLRQHQV�DQGHO
DY�GH�WRWDOH�)R8�XWJLIWHQH�HU�K¡\HUH�HQQ�GHQV�DQGHO�DY�GHQ�WRWDOH�EHGULIWVPDV�
VHQ�

%\�5HJLRQ 6XP *MHQQRP�
VQLWW������

12.�

$QGHO�DY�WR�
WDOH�)R8�
XWJLIWHU

$QWDOO�EUDQ�
VMHHQKHWHU

WRWDOW

$QGHO�DY�DOOH
EUDQVMHHQ�

KHWHU

2YHUUHS�
UHVHQ�
WHUW"

$NHUVKXV ������ ������� ��� ��� ��� ���
%HUJHQ ������ ������� ��� ��� ��� ���
2VOR ������

�
������� ���� ��� ���� ���

1RUJH�HOOHUV ������
�

������� ���� ���� ���� ���

6WDYDQJHU ������ ������� ��� �� ��� ���
7URQGKHLP ������ ������� ��� �� ��� ���
+HOH�ODQGHW ������

�
������� ��� ����

)RU�n�NXQQH�YXUGHUH�XWVODJHW�DY�GHQQH�VW¡UVWH�JUXSSHQ�NDQ�YL�VH�Sn�GHQ�VDPPH
IRUGHOLQJHQ�QnU�GH�����PHVW�GRPLQHUHQGH�EHGULIWHQH�HU�WDWW�XW�DY�EHGULIWVPDV�
VHQ�

0LQXV�7RSS����

%LOGHW�L�WDEHOOHQ�XQGHU�HU�OLNHYHO�LNNH�VY UW�HQGUHW�PHG�XQQWDN�IRU�6WDYDQJHU�
(WW�SRHQJ�HU�DW�GHQ�WRWDOH�VXPPHQ�DY�)R8�XWJLIWHU�HU�VXQNHW�PHG�Q UPHUH��
PLOOLRQHU�NURQHU��'H�����PHVW�DNWLYH�GRPLQHUHQGH�EHGULIWHQH�HU�I¡OJHOLJ�GH�VRP
VWnU�IRU�EURUSDUWHQ�DY�)R8�XWJLIWHQH��9L�VHU�DW�DY�DOOH�EHGULIWHQH�HU�DQWDOOHW
VXQNHW�IUD������WLO�������'H����EHGULIWHQH�VRP�Qn�LNNH�HU�PHG�L�VDPPHQVWLOOLQ�
JHQ�VWRG�DOWVn�IRU�����DY�GH�WRWDOH�)R8�XWJLIWHQH�

%\�5HJLRQ 6XP *MHQQRP�
VQLWW

$QGHO�DY
)R8�XWJLIWHU

$QWDOO
EUDQVMHHQ�

KHWHU

$QGHO�DY
EUDQVMHHQ�

KHWHU

2YHUUH�
SUHVHQ�
WHUW"

$NHUVKXV ������ ������ �� ��� �� ���
%HUJHQ ������ ������ � ��� � ���
2VOR ������ ������ �� ��� �� ���
1RUJH�HOOHUV ������� ������ �� ���� �� ���
6WDYDQJHU ������ ������� �� �� � ���
7URQGKHLP ������ ������ � �� � ���
+HOH�ODQGHW ������� ������ ����� ���� ��� ���

9L�VHU�OLNHYHO�DW�2VOR�EHGULIWHQH�IRUWVDWW�EUXNHU�UHODWLYW�PHU�UHVVXUVHU�Sn�)R8
HQQ�GHUHV�DQGHO�DY�GHW�WRWDOH�DQWDOO�EUDQVMHHQKHWHU�VNXOOH�WLOVL�



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD �

%UDQVMHU

%UDQVMHU�HU�HQ�DQQHQ�IDNWRU�VRP�YLO�NXQQH�LQQYLUNH�Sn�EHGULIWHQHV�)R8�
DNWLYLWHWHU��%UDQVMHPHVVLJ�HU�GHW�VWRUH�IRUVNMHOOHU�Sn�)R8�LQWHQVLWHW�RJ�Sn�GHQ
UROOH�)R8�LQQHKDU�LQQHQIRU�SUREOHPO¡VQLQJVSURVHVVHU��,QQHQ�ROMHLQGXVWULHQ�KDU
)R8�WUDGLVMRQHOW�Y UW�WXQJW�LQQH��PHQV�WHNVWLO�RJ�EHNOHGQLQJVLQGXVWULHQ�L�ODQJW
PHU�EHVNMHGHQ�JUDG�KDU�HQJDVMHUW�VHJ�L�)R8��(Q�VNMHY�IRUGHOLQJ�DY�EHGULIWHQH
LQQHQ�GH�IRUVNMHOOLJH�EUDQVMHQH�YLOOH�GHUIRU�NXQQH�IRUNODUH�YDULDVMRQHU�LQQHQ
)R8�YLUNVRPKHW��$Y�GHQ�JUXQQ�HU�EUDQVMHQHV�VDPPHQVHWQLQJ�L�IRUKROG�WLO�)R8�
LQWHQVLWHW�RSSVXPPHUW�XQGHU�

%UDQVMHPHVVLJ�IRUGHOLQJ�DY�EHGULIWVPDVVHQ�
%UDQVMH $NHUVKXV %HU�

JHQ
2VOR 1RUJH�HO�

OHUV
6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQ�
GHW

-RUGEUXN��)LVNH��-DNW�RJ
6NRJEUXN

��� ��� ��� ��� ��� ��� ���

2OMH��*UXYHGULIW�RJ
EUXGGYLUNVRPKHW��9DUH�
SURGXVHUHQGH�LQGXV�
WULYLUNVRPKHW

���� ���� ���� ���� ���� ���� ����

(OHNWULVLWHW��JDVV��YDQQ�RJ
%\JJ�RJ�DQOHJJ

��� ��� ��� ��� ��� ��� ���

+DQGHO�RJ�WUDQVSRUW ���� ���� ���� ���� ���� ���� ����
)RUUHWQLQJVPHVVLJ�RJ�IL�
QDQVLHOO�WMHQHVWH\WLQJ�
LQNO��'DWDEHKDQGOLQJ�RJ
WLOOLJJHQGH�WMHQHVWHU��)R8�
(LHQGRP��XWOHLH�RJ�IRUUHW�
QLQJVPHVVLJ�YLUNVRPKHW

���� ���� ���� ��� ���� ���� ����

$QQHQ�RIIHQWOLJ��VDP�
IXQQVPHVVLJ��VRVLDO�HOOHU
SHUVRQOLJ�WMHQHVWH\WLQJ

��� ��� ��� ��� ��� ��� ���

6XP ����� ����� ����� ����� ����� ����� �����

,�GHQQH�WDEHOOHQ�HU�GHQ�SURVHQWYLVH�EUDQVMHPHVVLJH�IRUGHOLQJHQ�DY�EHGULIWHQH
JLWW��%UDQVMHQH�HU�KHU�GHOW�RSS�L���IRUVNMHOOLJH�NDWHJRULHU��6LGHQ�YL�KHU�VHU�Sn�DQ�
GHOHU�HU�RJVn�GH�VW¡UVWH�EHGULIWHQH�LQNOXGHUW�GD�GH�L�HQ�VOLN�RYHUVLNW�LNNH�YHLHU
W\QJUH�HQQ�DQGUH�EUDQVMHHQKHWHU��'HQ�YLVHU�DW�GHW�HU�NODUH�JHRJUDILVNH�IRUVNMHO�
OHU�Sn�HQ�VOLN�IRUGHOLQJ��(Q�IMHUGHGHO�DY�DOOH�EHGULIWHQH�L�2VOR�WLOK¡UHU�IRUUHW�
QLQJVPHVVLJ�RJ�ILQDQVLHOO�WMHQHVWH\WLQJ��RJ�L�$NHUVKXV�HU�YDUHKDQGHO�QRH�RYHUUH�
SUHVHQWHUW�L�IRUKROG�WLO�ODQGVJMHQQRPVQLWWHW��1nU�GHWWH�IDNWXP�OLNHYHO�LNNH�VOnU
XW�L�)R8�VWDWLVWLNNHQ�KDU�GHW�VDPPHQKHQJ�PHG�DW�YDULDVMRQHQH�LQQHQ�EUDQVMH�
PHVVLJ�VDPPHQVHWQLQJ�VHU�XW�WLO�n�Y UH�DY�HQ�VOLN�DUW�GH�RSSYHLHU�KYHUDQGUH��(Q
K¡\�DQGHO�L�HQNHOWH�)R8�LQWHQVLYH�EUDQVMHU�VRP�)RUVNQLQJV��RJ�8WYLNOLQJVDUEHLG
RJ�7LOYLUNQLQJ�DY�NMHPLVNH�SURGXNWHU�RSSYHLHV�DY�HQ�ODY�DQGHO�L�DQGUH�)R8�
LQWHQVLYH�EUDQVMHU�VRP�ROMH�VHNWRUHQ��2P�YL��VXPPHUHU�RYHU�EUDQVMHNDWHJRULHQH�
DYKHQJLJ�DY�RP�GH�HU�)R8�LQWHQVLYH�HOOHU�LNNH��YLO�YL�NXQQH�VH�GHWWH�
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%DVHUW�Sn�EUDQVMHQHV�)R8�LQWHQVLWHW�KDU�YL�YDOJW�n�GHOH�EUDQVMHQH�RSS�L�NDWHJR�
ULHU�DY�/DY��0HGLXP�HOOHU�+¡\�)R8�LQWHQVLWHW��)R8�LQWHQVLWHWHQ�HU�PnOW�XW�L�IUD
RSSO\VQLQJHU�RP�GH�HQNHOWH�EHGULIWHUV�)R8�XWJLIWHU�LQQHQ�KYHU�EUDQVMH��2P�XQ�
GHU����DY�EHGULIWHQHV�RPVHWQLQJ�L�HQ�EUDQVMH�HU�JnWW�WLO�)R8�XWJLIWHU�NDUDNWHUL�
VHUHV�GHQQH�EUDQVMHQ�VRP�ODY�)R8�LQWHQVLY��0HG�PHOORP����RJ����NDUDNWHULVH�
UHV�EUDQVMHQ�VRP�PHGLXP��)R8�LQWHQVLY�RJ�PHG�PHU�HQQ����VRP�K¡\�)R8�
LQWHQVLY��'HWWH�HU�JMRUW�Sn�EDVLV�DY�2(&'
V�GHILQLVMRQ��PHQ�GHW�Pn�EHPHUNHV�DW
GHQQH�HU�XWDUEHLGHW�Sn�REVHUYDVMRQHU�JMRUW�DY�YDUHSURGXVHUHQGH�LQGXVWUL�RJ�DW
UHVXOWDWHW�NXQ�JLU�HW�ELOGH�DY�VLWXDVMRQHQ�RJ�LNNH�HW�KHOW�Q¡\DNWLJ�LQQWU\NN��7LO
WURVV�IRU�GH�EUDQVMHPHVVLJH�YDULDVMRQHQH�L�WDEHOOHQ�RYHU�VHU�YL�DW�Sn�HW�DJJUHJHUW
QLYn�HU�GHW�VPn�IRUVNMHOOHU�UHJLRQHQH�L�PHOORP��6WDYDQJHU�PHG�ROMHLQGXVWULHQ�HU
LJMHQ�XQQWDNHW��PHQV�$NHUVKXV�OLJJHU�QRH�XQGHU�ODQGVJMHQQRPVQLWWHW�

)RUGHOLQJ�DY�EUDQVMHHQKHWHU�HWWHU�EUDQVMHQV�)R8�LQWHQVLWHW��$QWDOO�EUDQ�
VMHHQKHWHU�L���

5HJLRQ /DY 0HGL�
XP

+¡\

$NHUVKXV �� �� �
%HUJHQ �� �� ��
2VOR �� �� ��
1RUJH�HOOHUV �� �� ��
6WDYDQJHU �� �� ��
7URQGKHLP �� �� ��
+HOH�ODQGHW �� �� ��

'HQQH�WDEHOOHQ�YLVHU�DW�HYHQWXHOO�RYHU��HOOHU�XQGHUUHSUHVHQWDVMRQ�QnU�GHW�JMHOGHU
)R8�DNWLYLWHW�LNNH�NDQ�IRUNODUHV�L�V UOLJ�JUDG�XWLIUD�EUDQVMHIRUGHOLQJ�DY�EH�
GULIWVPDVVHQ�

6DPDUEHLG

6n�WLO�VDPDUEHLGVIDNWRUHU��)¡UVW�NRPPHU�GHW�HQ�RYHUVLNW�RYHU�DQGHO�EUDQVMHHQ�
KHWHU�VRP�KDU�UDSSRUWHUW�DW�GH�KDU�GHOWDWW�L�)R8�VDPDUEHLG�PHG�8R+�HOOHU�HW
)RUVNQLQJVLQVWLWXWW��7DOOHQH�JLU�DQGHOHQ�DY�EUDQVMHHQKHWHU�LQQHQ�KYHU�UHJLRQ��,
GHQQH�VDPPHQKHQJ�HU�XWYDOJHW�LJMHQ�EOLWW�QRH�EHVNnUHW��,�XQGHUV¡NHOVHQ�EOH�GHW
VHQGW�XW�WR�VYDUVNMHPDHU��(WW�OLWH�VNMHPD�RJ�HWW�XWYLGHW�VNMHPD��.XQ������DY�GH
�����EHGULIWHQH�L�XQGHUV¡NHOVHQ�KDU�InWW�GHW�XWYLGHGH�VNMHPDHW�VRP�LQNOXGHUHU
VS¡UVPnO�RP�VDPDUEHLG��RPIDQJ�RJ�SDUWQHUH��RJ�LQQNM¡S�DY�HNVWHUQ�)R8��)RU�n
NXQQH�JM¡UH�GHQQH�VDPPHQOLNQLQJHQ�HU�GH�EUDQVMHHQKHWHU�VRP�LNNH�KDU�InWW�GHW
XWYLGHGH�VNMHPDHW�LNNH�PHG�L�VDPPHQVWLOOLQJHQ�XQGHU��'HW�JMHOGHU�����DY�GH
)R8�DNWLYH�EHGULIWHQH��L�WLOOHJJ�KDU���DY�GH�)R8�DNWLYH�VRP�KDU�EOLWW�VWLOW�GHWWH
VS¡UVPnOHW��VYDUW�DW�GH�LNNH�SODQOHJJHU�n�XWI¡UH�)R8�GH�QHVWH�nUHQH�RJ�HU�KHOOHU
LNNH�WDWW�PHG��'D�JMHQVWnU�����EUDQVMHHQKHWHU������������ ������'HW�NDQ�RJVn
Y UH�YHUGW�n�PHUNH�VHJ�DW�DY�GH�����EHGULIWHQH�WLOK¡UWH�����EUDQVMHHQKHWHU�LQ�
GXVWULEUDQVMHQH�RJ�GH�UHVWHUHQGH����YDU�IUD�XWYDOJWH�WMHQHVWHQ ULQJHU��GLVVH�Q �
ULQJHQ�YDU�GHW�VRP�NDUDNWHULVHUHV�VRP�IRUUHWQLQJVPHVVLJ�WMHQHVWH\WLQJ�



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD �

7RWDOH�)R8�XWJLIWHU�IRU�GH�EUDQVMHHQKHWHU�VRP�KDU�XWI¡UW�)R8�RJ�InWW�VS¡UVPnO
RP�VDPDUEHLG�RJ�LQQNM¡S�DY�HNVWHUQH�)R8�WMHQHVWHU�

%\�5HJLRQ )R8�XWJLIWHU�������12.�
$NHUVKXV ������
%HUJHQ ������
2VOR �������

1RUJH�HOOHUV �������
6WDYDQJHU ������
7URQGKHLP ������
+HOH�ODQGHW �������

$OOH�%UDQVMHHQKHWHU

,QQHQ�KYHU�UHJLRQ�HU�GHW�L�WDEHOOHQ�XQGHU�JMHQJLWW�KYRU�PDQJH�EUDQVMHHQKHWHU
VRP�KDU�GHOWDWW�L�HW�HOOHU�IOHUH�VDPDUEHLGVSURVMHNW��'HW�VRP�NODUW�NRPPHU�IUHP
DY�WDEHOOHQ�HU�DW�GHQQH�DQGHOHQ�HU�QRH�ODYHUH�IRU�EUDQVMHHQKHWHU�IUD�2VOR�RJ
$NHUVKXV��,�WLOOHJJ�NDQ�GHW�Y UH�YHUGW�n�PHUNH�VHJ�7URQGKHLPV�EHGULIWHQHV�K¡\H
VDPDUEHLGVDQGHO�

$QWDOO�RJ�DQGHO�EUDQVMHHQKHWHU�PHG�)R8�VDPDUEHLG

5HJLRQ
6DPDUEHL�
GHQGH�EUDQ�
VMHHQKHWHU

)R8�DNWLYH�EUDQVMHHQ�
KHWHU�PHG�XWYLGHW�VS¡U�

UHVNMHPD

6DPDUEHLGHQGH�EUDQVMHHQKHWHUV�DQGHO�DY
)R8�DNWLYH�EUDQVMHHQKHWHU�PHG�XWYLGHW�VS¡U�

UHVNMHPD����
$NHUVKXV � �� ����
%HUJHQ � �� ����
2VOR �� �� ����
1RUJH�HO�
OHUV

��� ��� ����

6WDYDQJHU � �� ����
7URQG�
KHLP

�� �� ����

+HOH�ODQ�
GHW

��� ��� ����

)RUGHOLQJHQ�NDQ�RJVn�EU\WHV�QHG�Sn�LQVWLWXVMRQHOO�VDPDUEHLGVSDUWQHU��6DPPHQ�
OLNQHU�HQ�KHU�RYHU�UHJLRQHU�VHU�HQ�DW�2VOR�KDU�HQ�QRH�K¡\HUH�DQGHO�PHG�EUDQVMH�
HQKHWHU�VRP�VDPDUEHLGHU�PHG�)R8�LQVWLWXVMRQHU�LQQHQ�8QLYHUVLWHWV��RJ�+¡J�
VNROHVHNWRUHQ��PHQ�DW�YDULDVMRQHQH�UHJLRQHQH�L�PHOORP�LNNH�HU�VY UW�VWRUH��1nU
GHW�JMHOGHU�VDPDUEHLG�PHG�,QVWLWXWWVHNWRUHQ�VHU�YL�DW�2VOR�EHGULIWHQH�VDPDUEHL�
GHU�L�PLQGUH�JUDG�HQQ�EUDQVMHHQKHWHU�L�ODQGHW�IRU¡YULJ�PHG�XQQWDN�DY�$NHUVKXV�
,�WDEHOOHQ�XQGHU�HU�KYHU�EHGULIWV�VDPDUEHLG�PHG�HQ�SDUWQHU�UHJQHW�PHG��'HW�YLO
VL�DW�HQ�EHGULIW�VRP�VDPDUEHLGHU�PHG�WR�SDUWQHUH�L�IRUVNMHOOLJH�VHNWRUHU�HU�WDOW�WR
JDQJHU��$Y�GHQ�JUXQQ�EOLU�VXPPHQ�QRH�K¡\HUH�HQQ�L�WDEHOOHQ�RYHU�GHU�KYHU�EH�
GULIW�HU�UHJLVWUHUW�HQWHQ�VRP�GHOWDJHU�L�VDPDUEHLGVSURVMHNW�HOOHU�LNNH�GHOWDJHU�
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�$QGHO�EUDQVMHHQKHWHU�PHG�)R8�VDPDUEHLG�RJ�VDPDUEHLGVSDUWQHU
6DPDUEHLGV�
SDUWQHU

8R+ )RUVNQLQJVLQVWLWXWW

5HJLRQ
$QGHO�DY�)28�DNWLYH�EUDQVMHHQKHWHU

���
$QGHO�DY�)R8�DNWLYH�EUDQVMHHQKHWHU

���
$NHUVKXV ���� ����
%HUJHQ ���� ����
2VOR ���� ����
1RUJH�HOOHUV ���� ����
6WDYDQJHU ���� ����
7URQGKHLP ���� ����
+HOH�ODQGHW ���� ����

2P�YL�WDU�IRU�RVV�GHQ�LQWHUQH�IRUGHOLQJHQ�DY�VDPDUEHLGVSURVMHNWHU�LQQHQ�KYHU
UHJLRQ��InU�YL�HW�OLWW�PHU�ILQPDVNHW�ELOGH��1nU�GHW�JMHOGHU�W\SH�VDPDUEHLGVSDUWQHU
VHU�YL�DW�IRUGHOLQJHQ�YDULHUHU�QRH��PHQ�LNNH�P\H�IUD�UHJLRQ�WLO�UHJLRQ��)RUGHOLQ�
JHQ�PHOORP�8QLYHUVLWHWV��+¡\VNROH�RJ�,QVWLWXWWVHNWRUHQ�Sn�GHQ�HQH�VLGHQ�RJ�Q �
ULQJVOLYHW�Sn�GHQ�DQGUH�OLJJHU�Sn��������IRU�2VOR��7URQGKHLP��6WDYDQJHU�RJ
$NHUVKXV��1nU�GHW�JMHOGHU�GHQ�JHRJUDILVNH�SODVVHULQJHQ�DY�VDPDUEHLGVSDUWQHU
VHU�YL�DW�2VOR��RJ�$NHUVKXVEHGULIWHQH�KDU�HQ�ODYHUH�DQGHO�PHG�VDPDUEHLGVSUR�
VMHNWHU�PHG�HQKHWHU�L�1RUJH�HQQ�GH�DQGUH�UHJLRQHQH��,�GLVVH�WDEHOOHQH�HU�RSS�
VXPPHULQJHQ�JMRUW�HQWHQ�Sn�JHRJUDILVN�QLYn�HOOHU�Sn�VDPDUEHLGVSDUWQHU�

$QGHO�EUDQVMHHQKHWHU�PHG�VDPDUEHLGVSURVMHNWHU��)RUGHOW�Sn�,QVWLWXVMRQ�RJ�LQQHQ
KYHU�UHJLRQ�����

$NHUV�
KXV

%HUJHQ 2VOR 1RUJH�HO�
OHUV

6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQGHW

8R+ ���� ���� ���� ���� ���� ���� ����
)RUVNQLQJVLQVWL�
WXWWHU

���� ���� ���� ���� ���� ���� ����

,QQHQ�NRQVHUQ ���� ���� ���� ���� ���� ���� ����
$QQHW�Q ULQJVOLY ���� ���� ���� ���� ���� ���� ����

��� ��� ��� ��� ��� ��� ���

$NHUV�
KXV

%HUJHQ 2VOR 1RUJH�HO�
OHUV

6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQGHW

1RUJH ���� ���� ���� ���� ���� ���� ����
1RUGHQ ���� ��� ���� ���� ��� ��� ����
(8 ���� ���� ���� ���� ��� ��� ����
$QGUH ���� ��� ���� ���� ���� ��� ����

��� ��� ��� ��� ��� ��� ���

0LQXV�WRSS���

,�WDEHOOHQ�RYHU�HU�GHW�JMHQJLWW�UHJLRQHQHV�IRUGHOLQJ�DY�SURVMHNWHU�LQQHQ�KYHU�HQ�
NHOW�NDWHJRUL�DY�VDPDUEHLGVSDUWQHU�RJ�JHRJUDILVN�QLYn��(Q�EHGULIW�VRP�KDU�KDWW
IOHUH�VDPDUEHLGVSDUWQHUH�L�IRUVNMHOOLJH�NDWHJRULHU�YLO�I¡OJHOLJ�YHLH�W\QJUH�L�IUHP�
VWLOOLQJHQ��'HUIRU�KDU�YL�XQGHU�WDWW�ERUW�GH�PHVW�)R8�DNWLYH�VRP�RJVn�NDQ�WHQNHV



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

n�Y UH�GH�VRP�L�K¡\HVW�JUDG�YLO�NXQQH�IRUVN\YH�IUHPVWLOOLQJHQ�RYHU��%HGULIWHQH�L
WDEHOOHQ�XQGHU�XWJM¡U�OLNHYHO������DY�DOOH�)R8�DNWLYH�EUDQVMHHQKHWHU�RJ�����DY
GHQ�WRWDOH�EHGULIWVPDVVHQ��7RWDOW�VHWW�HU�DQWDOO�VDPDUEHLGVSURVMHNWHU�UHGXVHUW
PHG�UXQGW�����QnU�GHW�JMHOGHU�JHRJUDILVN�QLYn�RJ�����QnU�GHW�JMHOGHU�VDPDUEHLGV�
SDUWQHU��'HW�YL�VHU�L�GHQQH�WDEHOOHQ�HU�DW�8QLYHUVLWHWV��+¡\VNROH�RJ�,QVWLWXWWVHN�
WRUHQ�UHGXVHUHU�VLQ�DQGHO�DY�VDPDUEHLGVSURVMHNWHQH�L�VWRU�JUDG�L�GH�IOHVWH�UHJLR�
QHU�RJ�DW�Q ULQJVOLYHW�¡NHU�VLQ�EHW\GQLQJ��,�WLOOHJJ�HU�HQ�VW¡UUH�DQGHO�DY�VDPDU�
EHLGVSDUWQHUQH�ORNDOLVHUW�L�1RUJH�HQQ�WLGOLJHUH��(WW�SRHQJ�QnU�GHW�JMHOGHU�GHQ
Q¡\DNWLJH�IRUGHOLQJHQ�HU�DW�GHW�V UOLJ�IRU�JHRJUDILVN�QLYn�HU�HW�UHODWLYW�OLWH�DQWDOO
WUHII�LQQHQ�HQNHOWH�UHJLRQHU��VSHVLHOW�IRU�$NHUVKXV��%HUJHQ�RJ�7URQGKHLP�PHG
KHQKROGVYLV�������RJ����WUHII��(W�KRYHGSRHQJ�L�WDEHOOHQ�XQGHU�HU�DW�DQGHOHQ�EH�
GULIWHU�PHG�VDPDUEHLG�PHG�8QLYHUVLWHW�RJ�+¡\VNROH�V\QNHU�PDUNHUW�L�DOOH�UHJLR�
QHU��RJ�GHW�HU�VSHVLHOW�DQGHOHQ�PHG�VDPDUEHLG�VRP�JnU�WLO�DQQHW�Q ULQJVOLY�VRP
VW\UNHV�QnU�PDQ�VHU�Sn�JUXSSHQ�DY��YDQOLJH��EHGULIWHU��0HG�DQGUH�RUG�HU�GH�VWR�
UH�RJ�)R8�LQWHQVLYH�EHGULIWHQH�VRP�I¡UVW�RJ�IUHPVW�EHQ\WWHU�8QLYHUVLWHW�RJ�+¡\�
VNROHU�VRP�VDPDUEHLGVSDUWQHUH�

$QGHO�EUDQVMHHQKHWHU�PHG�VDPDUEHLGVSURVMHNWHU��)RUGHOW�Sn�,QVWLWXVMRQ�����
$NHUV�
KXV

%HUJHQ 2VOR 1RUJH�HO�
OHUV

6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQGHW

8R+ ��� ���� ���� ���� ���� ���� ����
)RUVNQLQJVLQVWL�
WXWWHU

���� ���� ���� ���� ���� ���� ����

,QQHQ�NRQVHUQ ���� ���� ���� ���� ���� ���� ����
$QQHW�Q ULQJVOLY ���� ���� ���� ���� ���� ���� ����

��� ��� ��� ��� ��� ��� ���

$QGHO�EUDQVMHHQKHWHU�PHG�VDPDUEHLGVSURVMHNWHU��)RUGHOW�Sn�RPUnGH�����
$NHUV�
KXV

%HUJHQ 2VOR 1RUJH�HO�
OHUV

6WDYDQ�
JHU

7URQG�
KHLP

+HOH�ODQGHW

1RUJH ���� ���� ���� ���� ���� ���� ����
1RUGHQ ���� ���� ���� ���� ��� ��� ����
(8 ���� ���� ���� ���� ��� ��� ����
$QGUH ���� ��� ��� ���� ���� ���� ����

��� ��� ��� ��� ��� ��� ���

)RU�2VOR�VLQ�GHO�KDU�Q ULQJVOLYHW�¡NHW�VLQ�DQGHO�DY�VDPDUEHLGVSURVMHNWHQH�IUD
����WLO������VDPWLGLJ�VRP�HQ�VW¡UUH�DQGHO�SURVMHNWHU�KDU�Y UW�ORNDOLVHUW�WLO�1RU�
JH��)RU�n�NXQQH�JL�HW�QRH�PHU�ILQPDVNHW�RJ�Q¡\DNWLJ�ELOGH�DY�VLWXDVMRQHQ�NDQ�YL
VH�Sn�IRUGHOLQJHQ�DY�VDPDUEHLGVSDUWQHUH�RJ�GHW�JHRJUDILVNH�QLYnHW�VDPWLGLJ��,
WLOOHJJ�NDQ�YL�YXUGHUH�RPIDQJHW�DY�VDPDUEHLGHW��LNNH�EDUH�DQGHOHQ�

2PIDQJ�DY�VDPDUEHLG

8QGHU�RPIDQJ�DY�VDPDUEHLG�YLO�YL�SUHVHQWHUH�HQ�RYHUVLNW�RYHU�KYRU�VWRU�DQGHO�DY
)R8�XWJLIWHQH�VRP�HU�EOLWW�EUXNW�Sn�VDPDUEHLGVSURVMHNWHU��'HW�YLO�VL�DW�YL��L�WLO�
OHJJ�WLO�n�VL�QRH�RP�DQWDOOHW�EUDQVMHHQKHWHU�VRP�VDPDUEHLGHU��NDQ�VL�QRH�RP�KYRU



�� 67(3��$UEHLGVQRWDW�$��������

VWRU�NRVWQDGVPHVVLJ�DQGHO�DY�)R8�DNWLYLWHWHQH�VRP�KDU�JnWW�WLO�VDPDUEHLGVSUR�
VMHNWHU�

$OOH�%UDQVMHHQKHWHU

,�WDEHOOHQ�XQGHU�HU�)R8�XWJLIWHQH�EUXWW�QHG�Sn�VDPDUEHLGVSDUWQHU�RJ�ORNDOLVH�
ULQJ�DY�GHQQH�

)R8�XWJLIWHU�WLO�VDPDUEHLG�EUXWW�QHG�Sn�VDPDUEHLGVSDUWQHU�RJ�RPUnGH

6DPDUEHLGV�

SDUWQHU

2PUn�

GH

$NHUVKXV %HUJHQ 2VOR 1RUJH

HOOHUV

6WDYDQ�

JHU

7URQG�

KHLP

+HOH�ODQ�

GHW

8R+ 1RUJH ���� ���� ����� ����� ���� ��� �����

1RUGHQ ��� � ��� ���� � � ����

(8 ���� � ���� ���� � � ����

$QGUH ���� � ���� ���� ��� � ����

)RUVNQLQJV�

LQVWLWXWWHU

1RUJH ����� ���� ����� ����� ����� ����� ������

1RUGHQ � �� ���� ���� � � ����

(8 ���� ��� ����� ���� � � �����

$QGUH ��� � ���� ���� ��� �� ����

,QQHQ�NRQVHUQ 1RUJH ����� ��� ������ ����� ���� ���� ������

1RUGHQ ���� � � ������ � � ������

(8 ���� � ������ ���� � � ������

$QGUH ��� � ���� ����� ����� � �����

$QQHW�Q �

ULQJVOLY

1RUJH ����� ����� ����� ����� ����� ����� ������

1RUGHQ � �� ��� ���� ��� � ����

(8 ���� ���� ���� ���� ��� ���� �����

$QGUH ��� � ����� ����� � � �����

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

,���DY�)R8�XWJLIWHU �� � �� �� �� �� ��

)R8�XWJLIWHU ������ ������ ������� ������� ������ ������ �������

'HQ�DQGHO�DY�2VOR�EHGULIWHQHV�)R8�XWJLIWHU�VRP�KDU�JnWW�WLO�VDPDUEHLGVSURVMHN�
WHU�L�IRUKROG�WLO�GHUHV�WRWDOH�)R8�XWJLIWHU�HU�LNNH�V UOLJ�K¡\HUH�HQQ�JMHQQRP�
VQLWWOLJ�IRU�ODQGHW�VRP�KHOKHW������DY�2VOR�EHGULIWHQHV�WRWDOH�)R8�XWJLIWHU�HU
JnWW�WLO�VDPDUEHLGVSURVMHNWHU�PRW�HW�ODQGVJMHQQRPVQLWW�Sn������)RU�2VOR�
EHGULIWHQH�GRPLQHUHU�NODUW�VDPDUEHLG�LQQHQ�VDPPH�NRQVHUQ��L�1RUJH�RJ�(8�
PHQV�VDPDUEHLG�PHG�8R+�RJ�LQVWLWXWWVHNWRUHQ�HU�PLQGUH�XWVWUDNW��0HQ�GHW�VRP
HU�W\GHOLJ�HU�DW�2VOR�EHGULIWHQH�HU�NODUW�RYHUUHSUHVHQWHUW�QnU�GHW�JMHOGHU�RPIDQJ
DY�VDPDUEHLG��GH�VWnU�IRU�����DY�XWJLIWHQH��PHQ�XWJM¡U�����DY�EHGULIWVPDVVHQ�
����DY�����EUDQVMHHQKHWHU��

%UXWW�QHG�Sn�VDPDUEHLGVSDUWQHUH�VHU�PDQ�DW�2VOR�EHGULIWHU�L�VW¡UUH�JUDG�VDP�
DUEHLGHU�PHG�DQGUH�EUDQVMHHQKHWHU�L�HJHW�NRQVHUQ�L�1RUJH�RJ�(8�RJ�PLQGUH



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

PHG�EUDQVMHHQKHWHU�XWHQIRU�HJHW�NRQVHUQ��XWHQRP�XWHQIRU�(XURSD��HQQ
EUDQVMHHQKHWHU�L�GH�DQGUH�UHJLRQHQH��,�WLOOHJJ�NDQ�GHW�Y UH�YHUGW�RJ�PHUNH�VHJ
GHQ�VSHVLHOW�VYDNH�IRUELQGHOVHQ�WLO�GHQ�QRUVNH�LQVWLWXWWVHNWRUHQ�

)R8�XWJLIWHU�WLO�VDPDUEHLG�EUXWW�QHG�Sn�VDPDUEHLGVSDUWQHU�RJ�RPUnGH��)RUGHOLQJ�LQQHQ�KYHU

UHJLRQ����

$NHUVKXV %HUJHQ 2VOR 1RUJH�HOOHUV 6WDYDQJHU 7URQGKHLP

8R+ 1RUJH ��� ���� ��� ��� ��� ���

1RUGHQ ��� ��� ��� ��� ��� ���

(8 ��� ��� ��� ��� ��� ���

$QGUH ��� ��� ��� ��� ��� ���

)RUVNQLQJVLQVWLWXWWHU 1RUJH ���� ���� ��� ���� ���� ����

1RUGHQ ��� ��� ��� ��� ��� ���

(8 ��� ��� ��� ��� ��� ���

$QGUH ��� ��� ��� ��� ��� ���

,QQHQ�NRQVHUQ 1RUJH ���� ��� ���� ��� ��� ����

1RUGHQ ��� ��� ��� ���� ��� ���

(8 ��� ��� ���� ��� ��� ���

$QGUH ��� ��� ��� ��� ���� ���

$QQHW�Q ULQJVOLY 1RUJH ���� ���� ��� ���� ���� ����

1RUGHQ ��� ��� ��� ��� ��� ���

(8 ��� ��� ��� ��� ��� ���

$QGUH ��� ��� ��� ��� ��� ���

680 ����� ����� ����� ����� ����� �����

7DEHOOHQ�XQGHU�HU�HQ�RSSVXPPHULQJ�DY�WDEHOOHQ�RYHU��'HQ�YLVHU�DW�2VOR�
EHGULIWHQH�HU�L�PLQGUH�JUDG�LQQUHWWHW�PRW�8QLYHUVLWHWV�RJ�+¡\VNROH��RJ�,QVWL�
WXWWVHNWRUHQ��PHQ�VDPDUEHLGHU�PHVW�PHG�EUDQVMHHQKHWHU�LQQHQ�HJHW�NRQVHUQ�RJ
QRH�PHG�DQGUH�EUDQVMHHQKHWHU�
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2SSVXPPHUW��)R8�XWJLIWHU�WLO�VDPDUEHLGVSURVMHNWHU��)RUGHOW�Sn�,QVWLWXVMRQ�RJ�LQQHQ
KYHU�UHJLRQ�����

$NHUVKXV %HUJHQ 2VOR 1RUJH�HOOHUV 6WDYDQJHU 7URQGKHLP
8R+ ��� ���� ��� ��� ��� ���
)RUVNQLQJVLQVWL�
WXWWHU

���� ���� ���� ���� ���� ����

,QQHQ�NRQVHUQ ���� ��� ���� ���� ���� ����
$QQHW�Q ULQJVOLY ���� ���� ���� ���� ���� ����

����� ����� ����� ����� ����� �����

$NHUVKXV %HUJHQ 2VOR 1RUJH�HOOHUV 6WDYDQJHU 7URQGKHLP
1RUJH ���� ���� ���� ���� ���� ����
1RUGHQ ��� ��� ��� ���� ��� ���
(8 ���� ��� ���� ��� ��� ���
$QGUH ��� ��� ��� ���� ���� ���

����� ����� ����� ����� ����� �����

0LQXV�7RSS����

+HU�HU�HQ�WLOVYDUHQGH�RSSVXPPHULQJVWDEHOO�IRU�JUXSSHQ�XWHQ�GH�VW¡UVWH�EHGULI�
WHQH��,QQIO\WHOVHQ�IUD�GHQQH�JUXSSHQ�NDQ�LNNH�VLHV�n�Y UH�nUVDNHQ�WLO�UHVXOWDWHW
RYHQIRU��PHG�WDQNH�Sn�YDOJ�DY�W\SH�VDPDUEHLGVSDUWQHU�IRU�2VORV�GHO��,�2VOR�HQG�
UHV�GHQQH�IRUGHOLQJHQ�L�OLWHQ�JUDG�PHG�XQQWDN�DY�DW�IRUVNQLQJVLQVWLWXWWHQHV�DQ�
GHO�VW\UNH�Sn�EHNRVWQLQJ�DY�Q ULQJVOLY��'HQ�VDPPH�WHQGHQVHQ�NDQ�VHHV�IRU
EUDQVMHHQKHWHU�VRP�OLJJHU�L�1RUJH�HOOHUV��PHQV�GHQ�PRWVDWWH�WHQGHQV�JMHOGHU
$NHUVKXV��1nU�GHW�JMHOGHU�KYRU�VDPDUEHLGVSDUWQHU�HU�ORNDOLVHUW�VHU�YL�DW�VLWXD�
VMRQHQ�IRUDQGUHV��V UOLJ�IRU�2VOR�EHGULIWHU�RJ�EUDQVMHHQKHWHU�L�1RUJH�HOOHUV�
1RUVNH�VDPDUEHLGVSDUWQHUH�HU�Qn�NODUW�PHVW�GRPLQHUHQGH�L�DOOH�UHJLRQHU�

)R8�XWJLIWHU�WLO�VDPDUEHLGVSURVMHNWHU���HNVNOXVLYH�7RSS������)RUGHOW�Sn�,QVWLWXVMRQ
RJ�UHJLRQ�����

$NHUV�
KXV

%HUJHQ 2VOR 1RUJH�HOOHUV 6WDYDQJHU 7URQG�
KHLP

+HOH�ODQ�
GHW

8R+ ��� ��� ��� ���� ��� ��� ���
)RUVNQLQJVLQVWLWXW�
WHU

��� ���� ���� ���� ���� ���� ����

,QQHQ�NRQVHUQ ���� ��� ���� ���� ���� ���� ����
$QQHW�Q ULQJVOLY ���� ���� ���� ���� ���� ���� ����
7RWDOW ����� ����� ����� ����� ����� ����� �����

1RUJH ���� ���� ���� ���� ���� ���� ����
1RUGHQ ��� ��� ��� ��� ��� ��� ���
(8 ��� ��� ���� ��� ��� ��� ���
$QGUH ��� ��� ��� ��� ���� ��� ����
7RWDOW ����� ����� ����� ����� ����� ����� �����



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

)¡OJHOLJ�NDQ�PDQ�VH�DW�QnU�VHU�Sn�IRUGHOLQJHQ�LQQHQ�KYHU�UHJLRQ�HU�GHW�HQGULQJHU
QnU�PDQ�IMHUQHU�GH�PHVW�GRPLQHUHQGH�EHGULIWHQH��PHQ�NDQVNMH�LNNH�QRN�WLO�n
IRUDQGUH�WRWDOELOGHW��2P�PDQ�GHULPRW�KDGGH�VXPPHUW�RSS�WDOOHQH�L�GHQ�I¡UVWH
WDEHOOHQ�L�GHQQH�VHNVMRQHQ�YLOOH�ELOGHW�Y UW�DQQHUOHGHV��6RP�QHYQW�YDU�2VOR�
EHGULIWHQH�NUDIWLJ�RYHUUHSUHVHQWHUW�QnU�GHW�JMDOGW�GHUHV�DQGHO�DY�VDPDUEHLGVXW�
JLIWHQH���cUVDNHQ�WLO�GHWWH�HU�HQH�RJ�DOHQH�2VORV�VWRUH�DQWDOO�NRQVHUQHU�RJ�VWRUH
EUDQVMHHQKHWHU��'HQ�QHVWH�WDEHOOHQ�YLVHU�GH�IRUVNMHOOLJH�UHJLRQHQHV�DQGHOHU�DY
)R8�XWJLIWHU�VRP�HU�EUXNW�Sn�VDPDUEHLGVSURVMHNWHU�PHG�RJ�XWHQ�GH�VW¡UVWH�EH�
GULIWHQH��1nU�GLVVH�WDV�ERUW�VHU�YL�DW�2VORV�DQGHO�WLOVYDUHU�GHQ�DQGHO�PDQ�NXQQH
IRUYHQWH�XWLIUD�2VORV�DQGHO�DY�DQWDOOHW�EUDQVMHHQKHWHU���'HQ�V\QNHU�IUD�����WLO
����QnU�GH�PHVW�GRPLQHUHQGH�EHGULIWHQH�WDV�XW�DY�VDPPHQVWLOOLQJHQ��

5HJLRQ $QGHO�DY�)R8�
VDPDUEHLGHQGH
EUDQVMHHQKHWHU

$QGHO�DY�DOOH�VDPDUEHLGHQGH
EHGULIWHUV�)R8�XWJLIWHU�WLO
VDPDUEHLGVSURVMHNW��,QNO�

VWRUH�

$QGHO�DY�VDPDUEHLGHQGH
EHGULIWHUV�)R8�XWJLIWHU�WLO
VDPDUEHLGVSURVMHNW��0L�

QXV�WRSS�����
$NHUVKXV ��� ��� ���
%HUJHQ ��� ��� ���
2VOR ���� ���� ����
1RUJH�HO�
OHUV

���� ���� ����

6WDYDQJHU ��� ���� ����
7URQGKHLP ��� ��� ���
+HOH�ODQ�
GHW

����� ����� �����
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)LQDQVLHULQJ�DY�(NVWHUQH�RSSGUDJ�IUD�8QLYHUVLWHWV��
+¡\VNROH��RJ�,QVWLWXWWVHNWRUHQ

9L�¡QVNHW�RJVn�n�VH�Sn�VLWXDVMRQHQ�QnU�GHW�JMHOGHU�HNVWHUQW�LQQNM¡SW�)RX�
DNWLYLWHW��GHW�YLO�VL�RSSGUDJ�VRP�JnU�WLO�DQGUH�HQKHWHU�

$OOH�%UDQVMHHQKHWHU

'HQ�I¡UVWH�WDEHOOHQ�YLVHU�IRUGHOLQJHQ�DY�EUDQVMHHQKHWHU�VRP�KDU�RSSJLWW�DW�GH
KDU�ILQDQVLHUW�HNVWHUQ�)R8��2JVn�L�GHWWH�WLOIHOOHW�HU�GHW�EUXNW�GHW�QRH�UHGXVHUWH
XWYDOJHW��GHW�YLO�VL�GH�EUDQVMHHQKHWHQH�VRP�KDU�InWW�GHW�XWYLGHGH�VS¡UUHVNMHPDHW�
2JVn�QnU�GHW�JMHOGHU�LQQNM¡S�DY�HNVWHUQH�)R8�WMHQHVWHU�VWnU�7URQGKHLP�RJ�6WDY�
DQJHU�L�HQ�V UVWLOOLQJ��2VOR�OLJJHU�Sn�VLQ�VLGH�XQGHU�IRUGHOLQJHQ�IRU�UHVWHQ�DY
ODQGHW��'HW�YLO�VL�DW�HQ�K¡\HUH�DQGHO�DY�EHGULIWHQH�L�1RUJH�RJ�GH�ILUH�VW¡UVWH�E\H�
QH�KDU�HQ�K¡\HUH�DQGHO�DY�EUDQVMHHQKHWHU�VRP�KDU�NM¡SW�LQQ�HNVWHUQH�)R8�
WMHQHVWHU�

)RUGHOLQJ�DY�LQQNM¡SWH�)R8�WMHQHVWHU
5HJLRQ (NVWHUQ�)28" $QWDOO�EUDQVMHHQKHWHU $QGHO����
$NHUVKXV -$ �� ��

1(, �� ��
$NHUVKXV�7RWDO ��

%HUJHQ -$ � ��
1(, � ��

%HUJHQ�7RWDO ��

2VOR -$ �� ��
1(, �� ��

2VOR�7RWDO ��

1RUJH�HOOHUV -$ ��� ��
1(, ��� ��

1RUJH�HOOHUV�7RWDO ���

6WDYDQJHU -$ �� ��
1(, � ��

6WDYDQJHU�7RWDO ��

7URQGKHLP -$ �� ��
1(, � ��

7URQGKHLP�7RWDO ��

+HOH�ODQGHW -$ ��� ��
1(, ��� ��

+HOH�ODQGHW�WRWDOW ���



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

,�WDEHOOHQ�XQGHU�XWJLIWHQH�WLO�LQQNM¡SWH�)R8�WMHQHVWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QL�
Yn�RJ�ORNDOLVHULQJ�

)R8�WMHQHVWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn�RJ�ORNDOLVHULQJ�
)RUVNQLQJV�
LQVWLWXWWHU�L

1RUJH

)RUVNQLQJV�
LQVWLWXWWHU�L
XWODQGHW

8R+�L�1RUJH 8R+�L�XW�
ODQGHW

680�XWJLI�
WHU�LQQNM¡SW

)R8

6XP�HNVWHU�
QH�)R8�

XWJLIWHU�L���
$NHUVKXV ����� ���� ���� ���� ����� ������
%HUJHQ ���� �� �� ���� ������
2VOR ����� ����� ����� ����� ������ �������
1RUJH�HOOHUV ������ ����� ����� ����� ������ �������
6WDYDQJHU ������ ��� ����� ��� ������ ������
7URQGKHLP ������ ����� ����� ���� ������ ������
+HOH�ODQ�
GHW

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

1nU�WDEHOOHQ�RYHU�JMHQJLV�L�IRUP�DY�LQQNM¡SW�)R8V�DQGHO�DY�WRWDOH�)R8�XWJLIWHU�L
SURVHQW��VHU�PDQ�LJMHQ�DW�2VOR�MHYQW�OLJJHU�QRH�XQGHU�ODQGVJMHQQRPVQLWWHW�RJ�GH
DQGUH�XQLYHUVLWHWVE\HQH�QnU�GHW�JMHOGHU�NRQWDNW�PHG�RJ�LQQNM¡S�DY�WMHQHVWHU�IUD
8R+�RJ�LQVWLWXWWHQH��7DEHOOHQ�IRUWHOOHU�DW������DY�GH�WRWDOH�)R8�XWJLIWHU�L�2VOR�
EHGULIWHU�EOH�EHQ\WWHW�WLO�LQQNM¡S�DY�)R8�WMHQHVWHU�IUD�IRUVNQLQJVLQVWLWXWWHU�L
1RUJH��7RWDOW�EOH������DY�2VOR�EHGULIWHQHV�)R8�XWJLIWHU�EUXNW�WLO�LQQNM¡S�DY�WMH�
QHVWHU���'HQ�VLVWH�NRORQQHQ���)RU�KHOH�ODQGHW�EOH������DY�GH�WRWDOH�)R8�XWJLIWHU
EHQ\WWHW�WLO�LQQNM¡S�DY�)R8�WMHQHVWHU�

,QQNM¡SWH�)R8�WMHQHVWHUV�DQGHO�DY�WRWDOH�)R8�XWJLIWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn
RJ�ORNDOLVHULQJ�

)RUVNQLQJV�
LQVWLWXWWHU�L

1RUJH

)RUVNQLQJV�
LQVWLWXWWHU�L�XW�

ODQGHW

8R+�L�1RU�
JH

8R+�L�XW�
ODQGHW

8WJLIWHU�WLO�LQQ�
NM¡SW�)R8V�DQGHO
DY�WRWDOH�)R8�

XWJLIWHU
$NHUVKXV ��� ��� ��� ��� ���
%HUJHQ ��� ��� ��� ��� ���
2VOR ��� ��� ��� ��� ���
1RUJH�HOOHUV ��� ��� ��� ��� ���
6WDYDQJHU ���� ��� ��� ��� ����
7URQGKHLP ���� ��� ��� ��� ����
+HOH�ODQGHW ��� ��� ��� ��� ���

6WDYDQJHU�RJ�7URQGKHLP�VNLOOHU�VHJ�NODUW�XW�P�K�W��E\HQHV�NRQWDNW�PHG�LQVWL�
WXWWVHNWRUHQ��PHQV�2VOR�OLJJHU�XQGHU�JMHQQRPVQLWWHW�Sn�DOOH�IHOW��PHG�XQQWDN�DY
NM¡S�DY�WMHQHVWHU�YHG�8R+�L�XWODQGHW�

,�DOOH�UHJLRQHQH�HU�GHW�IRUVNQLQJVLQVWLWXWWHQH�VRP�HU�GHQ�VHNWRUHQ�VRP�KDU�VW¡UVW
DQGHO�DY�GH�OHYHUWH�)R8�WMHQHVWHQH��QRH�WDEHOOHQ�XQGHU�YLVHU��2VOR�KDU�HQ�QRH
K¡\HUH�DQGHO�DY�NRQWDNW�VRP�JnU�WLO�XWODQGHW�HQQ�GH�DQGUH�UHJLRQHQH�
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5HJLRQDO�IRUGHOLQJ�DY�LQQNM¡SWH�)R8�WMHQHVWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn�
)RUVNQLQJVLQVWLWXW�

WHU�L�1RUJH
)RUVNQLQJVLQVWLWXW�

WHU�L�XWODQGHW
8R+�L�1RUJH 8R+�L�XWODQ�

GHW
680�XWJLI�
WHU�LQQNM¡SW

)R8
$NHUVKXV �� �� �� � ���
%HUJHQ �� � � � ���
2VOR �� �� �� �� ���
1RUJH�HO�
OHUV

�� �� �� � ���

6WDYDQJHU �� � � � ���
7URQG�
KHLP

�� �� � � ���

+HOH�ODQ�
GHW

�� �� �� � ���

0LQXV�7RSS����

1nU�GHW�NRUULJHUHV�IRU�GH�VW¡UVWH�EHGULIWHQHV�LQQIO\WHOVH�InU�YL�I¡OJHQGH�WDEHOOHU�
9L�VHU�DW�PHQJGHQ�LQQNM¡SW�)R8�UHGXVHUHV�NUDIWLJ���PHG�FD��������PHQ�DW�GHQ�UH�
ODWLYH�IRUGHOLQJHQ�LQQHQ�HOOHU�PHOORP�UHJLRQHQH�LNNH�SnYLUNHV�L�V UOLJ�JUDG

8WJLIWHU�WLO�LQQNM¡SWH�)R8�WMHQHVWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn�RJ�ORNDOLVHULQJ�
)RUVNQLQJV�
LQVWLWXWWHU�L

1RUJH

)RUVNQLQJV�
LQVWLWXWWHU�L�XW�

ODQGHW

8R+�L�1RUJH 8R+�L�XWODQ�
GHW

680�XWJLIWHU
LQQNM¡SW�)R8

$NHUVKXV ����� ��� ���� � �����
%HUJHQ ���� �� �� � ����
2VOR ����� ���� ���� ���� �����
1RUJH�HO�
OHUV

����� ����� ����� ���� �����

6WDYDQJHU ������ ��� ���� ��� ������
7URQGKHLP ���� ��� ��� � ����
+HOH�ODQ�
GHW

������ ����� ����� ����� ������

1nU�YL�LJMHQ�VHU�Sn�DQGHOHQ�DY�)R8�XWJLIWHQH�VRP�KDU�JnWW�WLO�LQQNM¡S�DY�HNVWHU�
QH�)R8�WMHQHVWHU�VHU�YL�DW�GHW�V UOLJ�HU�IRUGHOLQJHQ�IRU�7URQGKHLP�RJ�$NHUVKXV
VRP�HQGUHV��'HW�YLO�VL�DW�GHW�HU�GH�VWRUH�EHGULIWHQH�LQQNM¡S�DY�VOLNH�WMHQHVWHU�VRP
XWJM¡U�EURUSDUWHQ�DY�7URQGKHLPV�DQGHO��)RU�2VOR�HU�HQGULQJHQH�UHODWLYW�VPn��RJ
DW�DQGHOHQH�OLJJHU�IRUWVDWW�XQGHU�ODQGVJMHQQRPVQLWWHW�



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

,QQNM¡SWH�)R8�WMHQHVWHUV�DQGHO�DY�WRWDOH�)R8�XWJLIWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn
RJ�ORNDOLVHULQJ�

)RUVNQLQJV�
LQVWLWXWWHU�L

1RUJH

)RUVNQLQJV�
LQVWLWXWWHU�L�XW�

ODQGHW

8R+�L�1RUJH 8R+�L�XWODQ�
GHW

(NVWHUQ�)R8

$NHUVKXV ��� ��� ��� ��� ���
%HUJHQ ��� ��� ��� ��� ���
2VOR ��� ��� ��� ��� ���
1RUJH�HO�
OHUV

��� ��� ��� ��� ���

6WDYDQJHU ���� ��� ��� ��� ����
7URQG�
KHLP

��� ��� ��� ��� ���

+HOH�ODQ�
GHW

��� ��� ��� ��� ����

1nU�YL�VHU�Sn�IRUGHOLQJHQ�LQQHQ�KYHU�UHJLRQ��VHU�YL�DW�GHW�IRUWVDWW�HU�QDVMRQDOH
IRUVNQLQJVLQVWLWXWWHU�VRP�InU�VW¡UVWHGHOHQ�DY�RSSGUDJHQH��)RU�2VORV�GHO�HU�RJVn
DQGHOHQ�VRP�JnU�WLO�XWODQGHW�UHGXVHUW�IUD�����WLO������,�2VOR�HU�QRUVNH�IRUVN�
QLQJVLQVWLWXWWHU�QRH�PLQGUH�GRPLQHUHQGH�L�IRUKROG�WLO�8R+�VHNWRUHQ�RJ�XWHQ�
ODQGVNH�LQVWLWXVMRQHU�

5HJLRQDO�IRUGHOLQJ�DY�LQQNM¡SWH�)R8�WMHQHVWHU�EUXWW�QHG�Sn�XWI¡UHQGH�QLYn�
)RUVNQLQJVLQVWL�
WXWWHU�L�1RUJH

)RUVNQLQJVLQVWL�
WXWWHU�L�XWODQGHW

8R+�L�1RUJH 8R+�L�XWODQ�
GHW

680�XWJLI�
WHU�LQQNM¡SW

)R8
$NHUVKXV ���� ��� ��� ��� �����
%HUJHQ ���� ��� ��� ��� �����
2VOR ���� ���� ���� ��� �����
1RUJH�HOOHUV ���� ���� ���� ��� �����
6WDYDQJHU ���� ��� ��� ��� �����
7URQGKHLP ���� ��� ��� ��� �����
+HOH�ODQGHW ���� ��� ��� ��� �����

6PnEHGULIWHU�RJ�LQGXVWULEHGULIWHU

7LO�VLVW�YLO�YL�VH�Sn�WR�DQGUH�GLPHQVMRQHU��)¡UVW�VHU�YL�Sn�ROMH���EHUJYHUNV��RJ�LQ�
GXVWULEHGULIWHQH�DOHQH��GD�GLVVH�WUDGLVMRQHOW�KDU�Y UW�PHVW�LQYROYHUW�L�)R8�
YLUNVRPKHW��'HUHWWHU�VHU�YL�Sn�VPnEHGULIWHQH�L�XQGHUV¡NHOVHQ��GHW�YLO�VL�EUDQVMH�
HQKHWHU�PHG����WLO����DQVDWWH��%UDQVMHHQKHWHU�PHG�XQGHU����DQVDWWH�HU�LNNH�LQ�
NOXGHUW��'LVVH�WDOOHQH�HU�UHQH�DQGHOVWDOO�Sn�DJJUHJHUW�QLYn��,�WDEHOOHQH�RYHU�KDU
GHW�YLVW�VHJ�DW�YDULDVMRQHQH�UHJLRQHQH�L�PHOORP�LNNH�KDU�Y UW�V UOLJ�VWRUH��'HU�
IRU�KDU�YL�XQGHUV¡NW�RP�GHW�YDULDVMRQVP¡QVWHUHW�VRP�WLGOLJHUH�KDU�EOLWW�SnSHNW
RJ�VRP�PDQ�NDQVNMH�KDGGH�YHQWHW�n�ILQQH��YLOOH�YLVH�VHJ�L�HQ�DY�GLVVH�WR�JUXSSH�
QH��'HW�VRP�Pn�XQGHUVWUHNHV�HU�GRJ�DW�L�GH�GHOHQH�WLGOLJHUH�KDU�WDWW�IRU�VHJ�)R8�
VDPDUEHLG�RJ�LQQNM¡S�DY�)R8�WMHQHVWHU�HU�GHW�NXQ�WDWW�PHG�EUDQVMHHQKHWHU�VRP
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UHSUHVHQWHUHU�ROMH��EHUJYHUN�RJ�LQGXVWULEHGULIWHU�L�WLOOHJJ�WLO�ILUH�)R8�LQWHQVLYH
WMHQHVWHVHNWRUHU��7DOOHQH�XQGHU�NDQ�GHUIRU�LNNH�VL�QRH�PHU�RP�VDPDUEHLGVP¡QV�
WHU�RJ�LQQNM¡S�DY�)R8�WMHQHVWHU�HQQ�GHW�VRP�HU�VDJW�RYHU�

%DUH�LQGXVWULEHGULIWHU

1nU�PDQ�EDUH�VHU�Sn�ROMH���EHUJYHUNV��RJ�LQGXVWULEHGULIWHQH�VHU�YL�DW�DQGHOHQ
)R8�DNWLYH�EUDQVMHHQKHWHU�L�KYHU�UHJLRQ�VWLJHU�NUDIWLJ�RJ�PHVW�L�2VOR��'HWWH�HU
LNNH�RYHUUDVNHQGH�PHG�WDQNH�Sn�DW�LQGXVWULEHGULIWHQH�HU�GH�VRP�WUDGLVMRQHOW�EH�
Q\WWHU�PHVW�)R8�L�VLQ�SUREOHPO¡VQLQJVVWUDWHJL�

5HJLRQ $QWDOO�)R8�DNWLYH
,QGXVWULEHGULIWHU

$QWDOO�LQGXVWUL�
EUDQVMHHQKHWHU�WRWDOW

$QGHO�)R8�DNWLYH
L�UHJLRQHQ��LQGXVWUL�

EHGULIWHU�
$NHUVKXV �� �� ����
%HUJHQ �� �� ����
2VOR �� �� ����
1RUJH�HO�
OHUV

��� ��� ����

6WDYDQJHU �� �� ����
7URQGKHLP �� �� ����
+HOH�ODQ�
GHW

��� ��� ����

'HWWH�EHNUHIWHV�L�WDEHOOHQ�XQGHU��VRP�DQJLU�LQGXVWULEHGULIWHQHV�DQGHO�DY�DOOH
EUDQVMHHQKHWHU��DQGHO�DY�)R8�DNWLYH�EUDQVMHHQKHWHU�RJ�DQGHO�DY�GH�WRWDOH�)R8�
XWJLIWHU��(WW�DQQHW�SRHQJ�HU�DW�EDUH�����DY�2VORV�EUDQVMHHQKHWHU�WLOK¡UHU�LQ�
GXVWULEUDQVMHQH��PHQ�GLVVHV�DQGHO�DY�)R8�XWJLIWHQH�XWJM¡U�HQ�WUHGMHGHO�DY��GH
WRWDOH�)R8�XWJLIWHU�L�2VOR��'HQQH�VLWXDVMRQHQ�YDULHUHU�VWRUW�IUD�UHJLRQ�WLO�UHJLRQ�
PHQ�VRP�VDJW�WLGOLJHUH��QnU�PDQ�VHU�Sn�SRSXODVMRQHQ�VRP�KHOKHW�EOLU�GH�EUDQ�
VMHPHVVLJH�YDULDVMRQHQH�LNNH�XWVODJVJLYHQGH��'HW�NDQ�VHHV�YHG�DW�GH�2VOR�
EHGULIWHU�VRP�HU�L�DQGUH�Q ULQJHU�XWJM¡U�UXQGW�����DY�GH�)R8�DNWLYH�EHGULIWHQH
L�2VOR�RJ�VWnU�IRU�����DY�GH�WRWDOH�)R8�XWJLIWHQH��$QGHOHQ�L�IRU�HNVHPSHO�1RUJH
HOOHUV�HU�KHQKROGVYLV�����DY�EHGULIWHQH�RJ����DY�NRVWQDGHQH�RJ�L�7URQGKHLP�IRU
����DY�EHGULIWHQH�RJ����DY�XWJLIWHQH��0HG�DQGUH�RUG�GHW�VRP�VNLOOHU�VHJ�XW�L
2VOR�HU�DW�HQ�UHODWLYW�VW¡UUH�DQGHO�DY�GH�WMHQHVWH\WHQGH�Q ULQJHQH�HU�HQJDVMHUW�L
)R8�YLUNVRPKHW�HQQ�ODQGHW�IRU¡YULJ��RJ�GHQ�UHODWLYW�ODYH�LQGXVWULDQGHOHQ�JLU�VHJ
GHUIRU�LNNH�XWVODJ�QnU�PDQ�VHU�Sn�KHOH�EHGULIWVPDVVHQ��1nU�GHW�JMHOGHU�VDPDU�
EHLG�RJ�LQQNM¡S�DY�)R8�WMHQHVWHU�YLO�HQ�VOLN�UHGXNVMRQ��EDUH�LQGXVWULEHGULIWHU�
KHOOHU�LNNH�JL�Vn�VWRUH�XWVODJ�GD�GHW�VWRUW�VHWW�HU�EUDQVMHHQKHWHU�L�LQGXVWULEUDQ�
VMHQH�RJ�HQNHOWH�)R8�LQWHQVLYH�WMHQHVWHQ ULQJHU�VRP�KDU�VYDUW�Sn�GHWWH�VS¡UV�
PnOHW�RJ�VRP�HU�JMHQJLWW�L�WDEHOOHQH�RYHU�



)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD ��

,QGXVWULEHGULIWHUV
DQGHO�DY�DOOH�EUDQVMH�

HQKHWHU

)R8�DNWLYH�LQGXVWULEH�
GULIWHUV�DQGHO�DY�DOOH

)R8�DNWLYH�EUDQVMHHQKH�
WHU

,QGXVWULEHGULIWHUV
DQGHO�DY�WRWDOH
)R8�XWJLIWHU

$NHUVKXV ���� ���� ����
%HUJHQ ���� ���� ����
2VOR ���� ���� ����
1RUJH�HO�
OHUV

���� ���� ����

6WDYDQJHU ���� ���� ����
7URQGKHLP ���� ���� ����
+HOH�ODQ�
GHW

���� ���� ����

$OOH�LQGXVWULEHGULIWHU 2YHUUHSUHVHQWHUW
5HJLRQ $QGHO�)R8�

DNWLYH�LQGXVWUL�
EHGULIWHU

$QGHO�LQGXVWUL�
EUDQVMHHQKHWHU

WRWDOW

$QGHO�DY
)R8�

XWJLIWHU

$QGHO
)R8�
DNWLYH

$QGHO�)R8�
XWJLIWHU

$NHUVKXV ��� ��� ��� ��� ���
%HUJHQ ��� ��� ��� ��� ���
2VOR ���� ��� ���� ��� ���
1RUJH�HO�
OHUV

���� ���� ���� ��� ���

6WDYDQJHU ��� ��� ��� ��� ���
7URQGKHLP ��� ��� ��� ��� ���
+HOH�ODQ�
GHW

����� ����� �����

2P�PDQ�VNXOOH�SU¡YH�VHJ�Sn�HQ�IRUNODULQJ�Sn�KYRUIRU�PDQ�RIWH�UHJQHU�PHG�DW
EUDQVMHHQKHWHU�L�2VOR�HU�PHU�)R8�DNWLYH�RJ�KDU�WHWWHUH�WLONQ\WQLQJ�WLO�)R8�
LQVWLWXVMRQHQH�HQQ��DQGUH�NDQ�QRN�GHW�IRUNODUHV�YHG�DW�GHW�HU�VWRUH�IRUVNMHOOHU
QnU�GHW�JMHOGHU�EUDQVMHU�RJ�VW¡UUHOVH��2P�PDQ�VWXGHUHU�HQNHOWH�EUDQVMHU�NDQ�GHW
KHQGH�DW�GHW�VRP�KDU�VOnWW�XW�HU�RYHUUHSUHVHQWDWLYLWHW�L�)R8�LQWHQVLYH�EUDQVMHU�
VRP�IRU�HNVHPSHO�NMHPLVNH�SURGXNWHU�LQNOXGHUW�IDUPDVL��+DU�PDQ�KHOOHU�LNNH
NRQWUROOHUW�IRU�VW¡UUHOVH�YLO�HQ�WLOVYDUHQGH�RYHUUHSUHVHQWDWLYLWHW�DY�NRQVHUQHU�RJ
VWRUEHGULIWHU�L�2VOR�VOn�XW�QnU�PDQ�VWXGHUHU�VPn�XWYDOJ��,�WDEHOOHQ�XQGHU�HU�GHWWH
LOOXVWUHUW��GHQ�JMHOGHU�VDPDUEHLGVXWJLIWHU�IRU�NXQ�LQGXVWULEHGULIWHU��9L�VHU�KHU�DW
XWVODJHQH�HU�UHODWLYW�VWRUH�VOLN�DW�DYYLNHQH�IUD�WRWDOIRUGHOLQJHQ�EOLU�PLQGUH�QnU
GH�VWRUH�EHGULIWHQH�WDV�ERUW��VSHVLHOW�IRU�2VORV�GHO�
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5HJLRQ $QGHO�DY�)R8�

VDPDUEHLGHQGH

LQGXVWULEHGULI�

WHU��$OOH�

$QGHO�DY�DOOH�VDPDU�

EHLGHQGH�LQGXVWULEH�

GULIWHUV�)R8�XWJLIWHU�WLO

VDPDUEHLGVSURVMHNW

$QGHO�DY�VDPDU�

EHLGHQGH�LQGXVW�

ULEHGULIWHU��0L�

QXV�WRSS�����

$QGHO�DY�VDPDUEHLGHQGH

LQGXVWULEHGULIWHUV�)R8�

XWJLIWHU�WLO�VDPDUEHLGV�

SURVMHNW��0LQXV�WRSS

����

$NHUVKXV ��� ��� ��� ���

%HUJHQ ��� ��� ��� ���

2VOR ���� ���� ���� ���

1RUJH�HO�

OHUV

���� ���� ���� ����

6WDYDQJHU ��� ���� ��� ����

7URQGKHLP ��� ��� ��� ���

+HOH�ODQ�

GHW

����� ����� ����� �����

0HG�DQGUH�RUG�VNLOOHU�KHOOHU�LNNH�LQGXVWULEHGULIWHQH�L�2VOR�VHJ�IUD�UHVWHQ�DY�ODQ�
GHW��KYD�DQJnU�)R8�DNWLYLWHWHU��3n�GHQ�DQQHQ�VLGH�HU�GHW�NODUW�DW�VDPPHQVHW�
QLQJHQ�DY�EHGULIWVPDVVHQ�YDULHUHU�IUD�UHJLRQ�WLO�UHJLRQ��RJ�DW�HQ�GHUIRU�YLO�NXQQH
REVHUYHUH�VY UW�IRUVNMHOOLJH�WUHNN�UHJLRQHQH�L�PHOORP�QnU�HQ�VHU�Sn�HQNHOWH
EUDQVMHU��DNWLYLWHWHU�HOOHU�VW¡UUHOVHVJUXSSHU��'LVVH�YDULDVMRQHQH�JMHQVSHLOHV�OLNH�
YHO�LNNH�QnU�HQ�VHU�Sn�DOOH�EHGULIWHQH�XQGHU�HWW��GD�HQ�PHG�VWRUW�QRN�XWYDOJ�InU
HQ�VLWXDVMRQ�GHU�GH�UHJLRQDOH�YDULDVMRQHQH�EOLU�XWMHYQHW�

6PnEHGULIWHU

+HOW�WLO�VLVW�KDU�YL�VHWW�Sn�GHQ�UHJLRQDOH�IRUGHOLQJHQ�EODQW�EUDQVMHHQKHWHU�PHG
PLQVW����RJ�PLQGUH�HQQ����V\VVHOVDWWH��9L�VHU�RJVn�KHU�DW�UHJLRQHQHV�DQGHO�DY
)R8�DNWLYH�VPnEHGULIWHU�I¡UVW�RJ�IUHPVW�JMHQVSHLOHU�GHUHV�DQGHO�DY�GHW�WRWDOH�DQ�
WDOO�VPnEHGULIWHU��1nU�GHW�JMHOGHU�IRUGHOLQJHQ�DY�)R8�XWJLIWHQH�HU�DQGHOHQ�IRU
2VOR�RJVn�IRU�GH�VPn�EHGULIWHQH�QRH�K¡\HUH�HQQ�2VORV�DQGHO�DY�EHGULIWVPDVVHQ
VNXOOH�WLOVL�

5HJLRQ $QWDOO�)R8�DNWLYH
VPnEHGULIWHU

$QWDOO�VPn�
EUDQVMHHQKHWHU�WRWDOW

$QGHO�)R8�DNWLYH
L�UHJLRQHQ

$NHUVKXV �� ��� ����
%HUJHQ �� ��� ����
2VOR �� ��� ����
1RUJH�HO�
OHUV

��� ���� ����

6WDYDQJHU �� �� ����
7URQGKHLP �� �� ����
+HOH�ODQ�
GHW

��� ���� ����
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$QGHO�VPnEHGULIWHU 2YHUUHSUHVHQWHUW
5HJLRQ $QGHO�)R8�

DNWLYH�VPnEH�
GULIWHU

$QGHO�VPn�
EUDQVMHHQKHWHU

WRWDOW

$QGHO�DY
)R8�

XWJLIWHU

$QGHO
)R8�
DNWLYH

$QGHO�)R8�
XWJLIWHU

$NHUVKXV ���� ��� ���� ��� ���
%HUJHQ ��� ��� ��� ��� ���
2VOR ���� ���� ���� ��� ���
1RUJH�HO�
OHUV

���� ���� ���� ��� ���

6WDYDQJHU ��� ��� ��� ��� ���
7URQGKHLP ��� ��� ��� ��� ���
+HOH�ODQ�
GHW

����� ����� ����� ��� ���

.RQNOXVMRQ

$OW�L�DOW�Pn�GHW�VLHV�DW�GHW�L�OLWHQ�JUDG�HU�IXQQHW�QRHQ�VDPPHQKHQJ�PHOORP�JHR�
JUDILVN�SODVVHULQJ�RJ�)R8�DNWLYLWHWHU��,�GHQ�JUDG�GHW�HU�IXQQHW�HQ�YDULDVMRQ�Pn
GHW�EHPHUNHV�DW�2VOR�EHGULIWHQH�MHYQW�RYHU�On�XQGHU�ODQGVJMHQQRPVQLWWHW��V UOLJ
PHG�WDQNH�Sn�VDPDUEHLG�HOOHU�LQQNM¡S�DY�WMHQHVWHU�IUD�XQLYHUVLWHWV��K¡\VNROH�RJ
LQVWLWXWWVHNWRUHQ��'RJ�VNDO�GHW�DQI¡UHV�DW�GH�EHGULIWHQH�L�2VOR�VRP�NXQQH�NDUDN�
WHULVHUHV�VRP�)R8�DNWLYH�V\QWHV�n�VDWVH�PHU�ILQDQVLHOOH�PLGOHU�HQQ�EUDQVMHHQKH�
WHU�IUD�¡YULJH�GHOHU�DY�ODQGHW��1nU�PDQ�VDPPHQOLNQHU�DQGHOHU�DY�)R8�DNWLYH
EUDQVMHHQKHWHU�RJ�IRUVNMHOOLJH�)R8�DNWLYLWHWHU�VHU�JHRJUDILVN�SODVVHULQJ�XW�WLO�n
JL�NXQ�VPn�XWVODJ�IRU�UHVXOWDWHW��6HU�PDQ�Sn�)R8�XWJLIWHQH�EOLU�NRQVHQWUDVMRQHQ
VWHUNHUH�UXQGW�VWRUE\HQH�RJ�V UOLJ�2VOR��PHQ�GHQQH�NRQVHQWUDVMRQHQ�IRUVYLQQHU
QnU�PDQ�EDUH�VHU�Sn�GH��YDQOLJH��EHGULIWHQH��,QGXVWULEHGULIWHQH�L�2VOR�VNLOOHU�VHJ
LNNH�VHJ�IUD�UHVWHQ�DY�ODQGHW��KYD�DQJnU�)R8�DNWLYLWHWHU��'HULRPW�HU�DQGHOHQ�DY
LQGXVWULEHGULIWHU�NODUW�ODYHUH�L�2VOR�HQQ�L�ODQGHW�IRU¡YULJ��RJ�GHW�HU�NODUW�DW
VDPPHQVHWQLQJHQ�DY�EHGULIWVPDVVHQ�YDULHUHU�IUD�UHJLRQ�WLO�UHJLRQ��RJ�HQ�YLO�GHU�
IRU�NXQQH�REVHUYHUH�VY UW�IRUVNMHOOLJH�WUHNN�UHJLRQHQH�L�PHOORP�QnU�HQ�VHU�Sn
HQNHOWH�EUDQVMHU��DNWLYLWHWHU�HOOHU�VW¡UUHOVHVJUXSSHU��'LVVH�YDULDVMRQHQH�JMHQ�
VSHLOHV�OLNHYHO�LNNH�QnU�HQ�VHU�Sn�DOOH�EHGULIWHQH�XQGHU�HWW��GD�HQ�PHG�VWRUW�QRN
XWYDOJ�InU�HQ�VLWXDVMRQ�GHU�GH�UHJLRQDOH�YDULDVMRQHQH�EOLU�XWMHYQHW�
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����
+DQV�&��&KULVWHQVHQ
0nOIRUPXOHULQJ�L�171)�L�0DMRUV�WLG

����
+DQV�&��&KULVWHQVHQ
%DVLVWHNQRORJLHQHV�UROOH�L�LQQRYDVMRQVSURVHVVHQ

����
(ULN�6��5HLQHUW
.RQNXUUDQVHG\NWLJH�EHGULIWHU�RJ�¡NRQRPLVN�WHRUL���PRW�HQ�Q\�IRUVWnHOVH

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ����������

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ��8WIRUGULQJHU�IRU�NXQQVNDSVJUXQQODJHW

����

����
-RKDQ�+DXNQHV
(Q�VDPPHQKROGW�WHNQRORJLSROLWLNN"

����
+DQV�&��&KULVWHQVHQ
)RUVNQLQJVSURVMHNWHU��L�LQGXVWULHOO�UHJL�L�.MHPLVN�NRPLWH�L�171)�L�����RJ����
nUHQH

����
$QGHUV�(NHODQG
%UXN�DY�(9(17�YHG�HYDOXHULQJ�DY�6.$3�WLOWDN

����
7HUMH�1RUG�7URQG�(LQDU�3HGHUVHQ
7HOHNRPPXQLNDVMRQ��2IIHQWOLJ�SROLWLNN�RJ�VRVLDOH�DVSHNWHU�IRU�GLVWULEXWLYH�IRU�
KROG

5/95
(ULF�,YHUVHQ
,PPDWULHOOH�UHWWLJKHWHU�RJ�QRUVN�Q ULQJVSROLWLNN��(W�NRPPHQWHUW�UHIHUDW�WLO
12(�VHPLQDUHW
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$UEHLGVUDSSRUWHQH������WLO�RJ�PHG�������EHVWnU�DY�HPSLULVNH�DQDO\VHU�DY�EODQW
DQQHW�LQQRYDVMRQVDNWLYLWHW�L�Q¡NNHOEUDQVMHU��L�1RUJH

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��3XOS�DQG�SDSHU

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%DVLF�PHWDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��&KHPLFDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%R[HV��FRQWDLQHUV�HWF

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0HWDO�SURGXFWV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0DFKLQHU\

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��(OHFWULFDO�DSSDUDWXV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��,7

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��7H[WLOH

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��)RRG��EHYHUDJHV�DQG�WR�
EDFFR

�����
.HLWK�6PLWK��(VSHQ�'LHWULFKV�DQG�6YHLQ�2ODY�1nV
7KH�1RUZHJLDQ�1DWLRQDO�,QQRYDWLRQ�6\VWHP��$�VWXG\�RI�NQRZOHGJH�FUHDWLRQ�
GLVWULEXWLRQ�DQG�XVH

�����
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ�PHG�KMHOS�DY�(UODQG�6NRJOL�RJ�.HLWK�6PLWK
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVVDPIXQQHW�L�HW�HNVSORUDWLYW�VWXGLXP

����

����
7RUH�6DQGYHQ
$FTXLVLWLRQ�RI�WHFKQRORJ\�LQ�VPDOO�ILUPV

����
-RKDQ�+DXNQHV
5	'�LQ�1RUZD\������²�������$Q�RYHUYLHZ�RI�WKH�JUDQG�VHFWRUV
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,,,

����

����
-RKDQ�+DXNQHV��3LP�GHQ�+HUWRJ�DQG�,DQ�0LOHV
6HUYLFHV�LQ�WKH�OHDUQLQJ�HFRQRP\���LPSOLFDWLRQV�IRU�WHFKQRORJ\�SROLF\

����
-RKDQ�+DXNQHV�DQG�&ULVWLDQR�$QWRQHOOL
.QRZOHGJH�LQWHQVLYH�VHUYLFHV���ZKDW�LV�WKHLU�UROH"

����
+DQV�&��&KULVWHQVHQ
$QGUHZ�9DQ�GH�9HQV�LQQRYDVMRQVVWXGLHU�RJ�0LQQHVRWD�SURJUDPPHW

����

$��������
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV
,QVWLWXWLRQDO�PDSSLQJ�RI�WKH�1RUZHJLDQ�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ

$��������
$UQH�,VDNVHQ�RJ�1LOV�+HQULN�6ROXP
,QQRYDVMRQVVWUDWHJLHU�IRU�$XVW�$JGHU��,QQVSLOO�WLO�6WUDWHJLVN�1 ULQJVSODQ

$��������
(UODQG�6NRJOL
.QRZOHGJH�,QWHQVLYH�%XVL�QHVV�6HUYLFHV��$�6HFRQG�1DWLRQDO�.QRZOHGJH�,QIUD�
VWUXFWXUH"

$��������
(UODQG�6NRJOL
2IIVKRUH�HQJLQHHULQJ�FRQVXOWLQJ�DQG�LQQRYDWLRQ

$��������
6YHLQ�2ODY�1nV��$QGHUV�(NHODQG�RJ�-RKDQ�+DXNQHV
)RUPHOO�NRPSHWDQVH�L�QRUVN�DUEHLGVOLY������������1RHQ�IRUHO¡SLJH�UHVXOWDWHU
IUD�DQDO\VHU�DY�GH�QRUVNH�V\VVHOVHWWLQJVILOHQH

$��������
7URQG�(LQDU�3HGHUVHQ
0DFKLQH�WRRO�VHUYLFHV�DQG�LQQRYDWLRQ

$��������
5RDU�6DPXHOVHQ
*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQ�
RYDWLRQ
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67(3�JUXSSHQ�EOH�HWDEOHUW�L������IRU�n�IRUV\QH

EHVOXWQLQJVWDNHUH�PHG�IRUVNQLQJ�NQ\WWHW�WLO�DOOH
VLGHU�YHG�LQQRYDVMRQ�RJ�WHNQRORJLVN�HQGULQJ��PHG
V UOLJ�YHNW�Sn�IRUKROGHW�PHOORP�LQQRYDVMRQ�
¡NRQRPLVN�YHNVW�RJ�GH�VDPIXQQVPHVVLJH

RPJLYHOVHU��%DVLV�IRU�JUXSSHQV�DUEHLG�HU
HUNMHQQHOVHQ�DY�DW�XWYLNOLQJHQ�LQQHQ�YLWHQVNDS�RJ
WHNQRORJL�HU�IXQGDPHQWDO�IRU�¡NRQRPLVN�YHNVW��'HW
JMHQVWnU�OLNHYHO�PDQJH�XO¡VWH�SUREOHPHU�RPNULQJ

KYRUGDQ�SURVHVVHQ�PHG�YLWHQVNDSHOLJ�RJ
WHNQRORJLVN�HQGULQJ�IRUO¡SHU��RJ�KYRUGDQ�GHQQH
SURVHVVHQ�InU�VDPIXQQVPHVVLJH�RJ�¡NRQRPLVNH
NRQVHNYHQVHU��)RUVWnHOVH�DY�GHQQH�SURVHVVHQ�HU�DY

VWRU�EHW\GQLQJ�IRU�XWIRUPLQJHQ�RJ�LYHUNVHWWHOVHQ�DY
IRUVNQLQJV���WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNNHQ�
)RUVNQLQJHQ�L�67(3�JUXSSHQ�HU�GHUIRU�VHQWUHUW
RPNULQJ�KLVWRULVNH��¡NRQRPLVNH��VRVLRORJLVNH�RJ

RUJDQLVDWRULVNH�VS¡UVPnO�VRP�HU�UHOHYDQWH�IRU�GH
EUHGH�IHOWHQH�LQQRYDVMRQVSROLWLNN�RJ�¡NRQRPLVN
YHNVW�

7KH�67(3�JURXS�ZDV�HVWDEOLVKHG�LQ������WR�VXSSRUW
SROLF\�PDNHUV�ZLWK�UHVHDUFK�RQ�DOO�DVSHFWV�RI
LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��ZLWK�SDUWLFXODU
HPSKDVLV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ�

HFRQRPLF�JURZWK�DQG�WKH�VRFLDO�FRQWH[W��7KH�EDVLV
RI�WKH�JURXS·V�ZRUN�LV�WKH�UHFRJQLWLRQ�WKDW�VFLHQFH�
WHFKQRORJ\�DQG�LQQRYDWLRQ�DUH�IXQGDPHQWDO�WR
HFRQRPLF�JURZWK��\HW�WKHUH�UHPDLQ�PDQ\�XQUHVROYHG

SUREOHPV�DERXW�KRZ�WKH�SURFHVVHV�RI�VFLHQWLILF�DQG
WHFKQRORJLFDO�FKDQJH�DFWXDOO\�RFFXU��DQG�DERXW�KRZ
WKH\�KDYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV��5HVROYLQJ
VXFK�SUREOHPV�LV�FHQWUDO�WR�WKH�IRUPDWLRQ�DQG

LPSOHPHQWDWLRQ�RI�VFLHQFH��WHFKQRORJ\�DQG
LQQRYDWLRQ�SROLF\��7KH�UHVHDUFK�RI�WKH�67(3�JURXS
FHQWUHV�RQ�KLVWRULFDO��HFRQRPLF��VRFLDO�DQG
RUJDQLVDWLRQDO�LVVXHV�UHOHYDQW�IRU�EURDG�ILHOGV�RI

LQQRYDWLRQ�SROLF\�DQG�HFRQRPLF�JURZWK�


