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)RURUG

8QGHUWHJQHGH��DUEHLGHU�PHG�HW�IHPnULJ�SURVMHNW�PHG�WLWWHOHQ�.RPSHWDQVH�HOOHU�RSSEH�
YDULQJ��2P�NRPSHWDQVHRSSQnHOVH�EODQW�HOHYHU�RJ� O UOLQJHU� VRP�InU� V UVNLOW� WLOUHWWHODJW
YLGHUHJnHQGH�RSSO ULQJ�

3URVMHNWHW�HU�HW�DY����SURVMHNWHU�LQQHQIRU�1RUJHV�IRUVNQLQJVUnGV�3URJUDP�IRU�VSH�
VLDOSHGDJRJLVN�NXQQVNDSV��RJ�WLOWDNVXWYLNOLQJ��3URVMHNWHW�VWDUWHW�L������RJ�VOXWWUDSSRUWHQ
VNDO�Y UH�IHUGLJVNUHYHW�WLGOLJ�L�������,�WLOOHJJ�WLO�ILQDQVLHULQJ�IUD�1)5��KDU�SURVMHNWHW�InWW
PLGOHU�IUD�8WGDQQLQJVGLUHNW¡UHQ�L�$NHUVKXV��)\ONHVXWGDQQLQJVVMHIHQ�L�%XVNHUXG�RJ�.LU�
NH��XWGDQQLQJV��RJ�IRUVNQLQJVGHSDUWHPHQWHW�

.XIV� HJHQ� HYDOXHULQJ� DY� UHIRUPHQ� DYVOXWWHV�K¡VWHQ�������8QJGRPPHQH� VRP�HU
PHG� L�SURVMHNWHW�.RPSHWDQVH�HOOHU�RSSEHYDULQJ"�DYVOXWWHW�JUXQQVNROHQ�YnUHQ�������RJ
HU�GHUPHG�HQ�GHO�DY�GHW�I¡UVWH�NXOOHW�PHG�5HIRUP����UHWWVHOHYHU��(WWHUVRP�QRHQ�DY�UH�
VXOWDWHQH� IUD� SURVMHNWHW� NDQ� Y UH� DY� LQWHUHVVH� IRU� HYDOXHULQJHQ� DY� UHIRUPHQ�� KDU� )DIR
SnWDWW�VHJ�n�VNULYH�HW�NRUW�QRWDW�Sn�EDNJUXQQ�DY�GDWD�IUD�SURVMHNWHW��,�QRWDWHW�IRUV¡NHU�YL
n�EHVYDUH�QRHQ�VS¡UVPnO�VRP�HU�DY�LQWHUHVVH�IRU�GHSDUWHPHQWHW�n�In�EHO\VW�L�IRUELQGHOVH
PHG�HYDOXHULQJHQ�DY�UHIRUPHQ�RJ�GHW�IRUHVWnHQGH�DUEHLGHW�PHG�HQ�VWRUWLQJVPHOGLQJ�RP
5HIRUP����

'HWWH�QRWDWHW�HU�LNNH�HQ�IRUVNQLQJVUDSSRUW�L�WUDGLVMRQHOO�IRUVWDQG��'HW�VNULYHV�LNNH
QRH�RP�WHRULJUXQQODJHW� IRU�SURVMHNWHW�RJ�GHW� HU� In� UHIHUDQVHU� WLO� WLGOLJHUH� IRUVNQLQJ�RJ
DQQHQ�OLWWHUDWXU��(Q�JUXQGLJ�UHGHJM¡UHOVH�IRU�XWYDOJ�RJ�PHWRGH�PDQJOHU�RJVn��RJ�QRWDWHWV
GU¡IWLQJHU�DY�GH�UHVXOWDWHQH�VRP�SUHVHQWHUHV�HU�KHOOHU�LNNH�Vn�JUXQGLJH�VRP�GH�VNDO�Y UH
L�HQ�VOXWWUDSSRUW��cUVDNHQ�WLO�DW�GHWWH�QRWDWHW�VNULYHV�K¡VWHQ�������HU�HQ�IHOOHV�HUNMHQQHOVH
L�.XI�RJ�)DIR�DY�DW�GHW�YLOOH�Y UH�XNORNW�RP�UHVXOWDWHQH�VRP�HU�PXOLJH�n�IUHPVNDIIH�IUD
GHWWH�SURVMHNWHW�K¡VWHQ������ LNNH� VNXOOH� LQQJn� L� JUXQQODJVPDWHULDOHW� IRU�GHSDUWHPHQWHW
QnU�GH�VNDO�RSSVXPPHUH�HYDOXHULQJHQ�DY�GH�ILUH�I¡UVWH�UHIRUPnUHQH�

3URVMHNWHW�EDVHUHU�VHJ�EODQW�DQQHW�Sn�GDWD�IUD�I\ONHQHV�V¡NHU���HOHY�RJ�YLWQHPnOVUH�
JLVWUH��1RHQ�V UV�KMHOSVRPPH�PHQQHVNHU�L�GH�VHNV�I\ONHQH�KDU�\WW�HQ�XYXUGHUOLJ�LQQVDWV�L
n�VNDIIH�WLO�YHLH�Q¡GYHQGLJH�GDWD��RJ�XWHQ�GLVVH�KDGGH�LNNH�GHWWH�SURVMHNWHW�ODWW�VHJ�JMHQ�
QRPI¡UH��-RKQ�+RIRVV��$OLVH�/LHG�RJ�2WWR�1RUGJUHQ�L�$NHUVKXV��7HUMH�%DXW]�L�%XVNH�
UXG��.DUHQ�*UXQGHVHQ�L�$XVW�$JGHU��7UXGH�5LSOH�L�+RUGDODQG��/LY�,QJXQQ�-DQEX���+H�
OHQ�+DJD�RJ�0DL�%HQWH�'DOEX� L�0¡UH�RJ�5RPVGDO�RJ�7KRUVWHLQQ�(LQDUVVRQ� L�7URPV�
'DWDILUPDHW�6DILU�'DWD�$6�KDU� WLOUHWWHODJW� UHJLVWHUGDWD� IUD� I\ONHQH�Sn�HQ�PHJHW� WLOIUHGV�
VWLOOHQGH�PnWH��$W�GHWWH�QRWDWHW�KDU�ILQ�OD\RXW�RJ��QHVWHQ��LQJHQ�VNULYHIHLO�VN\OGHV�-RQ�6�
/DKOXP� L� )DIRV� SXEOLNDVMRQVDYGHOLQJ�� 7DNN�� 2J� WLO� VOXWW� HQ� WDNN� WLO� NROOHJD� -HQV� %�
*U¡JDDUG��VRP�KDU�OHVW�RJ�NRPPHQWHUW�QRWDWHW�XQGHUYHLV�RJ�VRP�KDU�Y UW�JRG�n�VW¡WWH
VHJ�Sn�L�DUEHLGHW�PHG�GH�VWDWLVWLVNH�DQDO\VHQH�

(LIUHG�0DUNXVVHQ
1RYHPEHU�����
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'HWWH�HU�ELOGHW��DY�KYRUGDQ�YLGHUHJnHQGH�RSSO ULQJ�VHJUHJHUHU�
+YD�HU�GHW�YL� VHU"� -R�� -R� VW¡UUH�SUREOHPHU�QRUVNH����nULQJHU�KDU�PHG�n� O UH�RJ

PHG�n�RSSI¡UH�VHJ��GHVV�RIWHUH�EOLU�GH�IMHUQHW�IUD�GH�RUGLQ UH��NODVVHQH�RJ�SODVVHUW�L�HJQH
�VSHVLDO�NODVVHU�PHG�I UUH�HOHYHU��2P�ODJ�nWWH�WL�SURVHQW�DY�HOHYHQH�Sn�JUXQQNXUV�L�YLGH�
UHJnHQGH�VNROH�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ���(Q�WUHGMHGHO�DY�GLVVH�HU�SODVVHUW�L�HJQH
NODVVHU��PHQV�GH�¡YULJH�WR�WUHGMHGHOHQH�L�KYHUW�IDOO�HU�RUJDQLVDWRULVN�LQWHJUHUW��L�RUGLQ UH
NODVVHU�

'HUVRP� HOHYHQH� VRP� InU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� HU� IDJOLJ� VYDNH�� PDQJOHU
GLDJQRVH��KDU�PHGLVLQVNH�YDQVNHU��KDU�G\VOHNVL�G\VNDONXOL��KDU�V\QV���K¡UVHOV��HOOHU�EHYH�
JHOVHVKHPPLQJ� HU� RYHU� ��� SURVHQW� SODVVHUW� L� RUGLQ UH� NODVVHU�� +DU� GH� SV\NRVRVLD�
�����������������������������������������������
��+YD�EHWHJQHOVHQH�L�ILJXUHQ�VWnU�IRU�IUHPJnU�DY�WDEHOO��

��1nU�RUGHW�RUGLQ U�Qn�EUXNHV�DOOHUHGH�L�IMHUGH�OLQMH�L�GHWWH�RSSVSLOOHW��Vn�NUHYHU�GHW�HQ�NRPPHQWDU��1nU
PDQ�DUEHLGHU�PHG�SUREOHPDWLNN�NQ\WWHW�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��GXNNHU�GHWWH�RUGHW�UDVNW�RSS�
)RU�PDQ�VDPPHQOLJQHU�MR��'H�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�PHG�RUGLQ UH�HOHYHU��'H�VRP�JnU�L
HJQH�NODVVHU�PHG�GH� VRP�JnU� L�RUGLQ UH�NODVVHU��'H� VRP�HU� WDWW� LQQ�JMHQQRP�V UVNLOWLQQWDNHW�PHG�GH
VRP�HU�WDWW�LQQ�JMHQQRP�GHW�RUGLQ UH�LQQWDNHW��.RQWUDVWHQ�WLO�RUGLQ U�HU�X�RUGLQ U��,QJHQ�VQDNNHU�RP�X�
RUGLQ UH�HOHYHU�VRP�WDV�LQQ�WLO�YLGHUHJnHQGH�RSSO ULQJ��X�RUGLQ UW�WLO�X�RUGLQ UH�NODVVHU�RJ�WLO�X�RUGLQ U
XQGHUYLVQLQJ��0HQ�NDQVNMH�PDQJH�WHQNHU�VOLN��XEHYLVVW��.DQVNMH�GHWWH�HU�PHGYLUNHQGH�WLO�DW�GHW�HU�Vn�YDQ�
VNHOLJ�n� LQNOXGHUH�RJ�Vn� OHWW�n�VHJUHJHUH��1nU� MHJ�EUXNHU�RUGHW�RUGLQ U��Vn�HU�GHW�IRUGL� MHJ� LNNH�NODUHU�n
ILQQH�Sn�QRH�EHGUH�

��2P�EHJUHSHW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RJ�RP�RPIDQJHW�DY�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��VH�GU¡I�
WLQJ�L�NDSLWWHO���

��2P�XQGHUV¡NHOVHQ�RJ�GDWD�VRP�KDU�IUHPEUDNW�GHWWH�ELOGHW��VH�QHGHQIRU



�

OH�HPRVMRQHOOH�YDQVNHU�HOOHU�KDU�G\VOHNVL�RJ�JHQHUHOOH�O UHYDQVNHU�HU�RP�ODJ����SURVHQW
SODVVHUW�L�RUGLQ UH�NODVVHU�

0HQ�GHUVRP�HOHYHQH�KDU�PEG�� JHQHUHOOH� RJ�HOOHU� VDPPHQVDWWH� O UHYDQVNHU� HOOHU
SV\NLVN�XWYLNOLQJVKHPPLQJ�Vn�HU�PDMRULWHWHQ��PHOORP����RJ����SURVHQW��SODVVHUW� L�HJQH
�VSHVLDO�NODVVHU�

+YRUIRU�HU�GHW�VOLN"�$UJXPHQWHQH�HU�NMHQWH��'H�KDU�GHW�EHVW�QnU�GH�HU�EODQW�VLQH
HJQH��'H�YLO�O UH�PHU�QnU�GH�InU�Y UH�L�VPn�JUXSSHU��6MDQVHQ�IRU�DW�GH�VNDO�In�VHJ�MREE
VLGHQ�HU�VW¡UUH��'H�¡GHOHJJHU�IRU�GH�DQGUH�HOHYHQH��'H�NUHYHU�DOO� O UHURSSPHUNVRPKH�
WHQ��GHW�EOLU�LNNH�QRH�LJMHQ�WLO�GH�DQGUH��'H�DQGUH�HOHYHQH�O UHU�LQJHQWLQJ��'HW�EOLU�KnSO¡�
VH�DUEHLGVIRUKROG�L�NODVVHQ��EnGH�IRU�O UHU�RJ�HOHYHU��9L�KDU�IRU�OLWH�UHVVXUVHU��'H�IOHVWH
E¡U�QRN�Jn�L�YDQOLJH�NODVVHU��PHQ«

'HW�HU�JUXQQ�WLO�n�VS¡UUH�RP�GLVVH�DUJXPHQWHQH�VHWWHU�HOHYHQH�VRP�InU�V UVNLOW�WLO�
UHWWHODJW� RSSO ULQJ� L� IRNXV�� HOOHU� RP�GH� VHWWHU� O UHUQH� RJ� GH� VnNDOW� RUGLQ UH� HOHYHQH� L
IRNXV��0LWW�VYDU�²�HWWHU�n�KD�VWXGHUW�GHWWH� IHOWHW� LQQJnHQGH�²�HU�DW�GHWWH�HU�DUJXPHQWHU
VRP� LNNH� VHWWHU� HOHYHU�PHG� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� IRNXV�� GHWWH� HU� DUJXPHQWHU
VRP�ELGUDU�WLO�n�VHPHQWHUH�HQ�VHJUHJHUHQGH�YLGHUHJnHQGH�RSSO ULQJ��'HWWH�HU�LNNH�DUJX�
PHQWHU�IRU�HQ�LQNOXGHUHQGH�VNROH�

(QQ� RP�PDQ� WRN� XWVDJQHQH� RJ� HUNO ULQJHQH� RP� HQ� LQNOXGHUHQGH� YLGHUHJnHQGH
RSSO ULQJ�Sn�DOYRU��RJ�EHVWHPWH�DW�DOOH�VNDO�Jn� L�RUGLQ UH�NODVVHU��'D�NXQQH�YL�NDQVNMH
HUVWDWWH�VHJUHJHULQJV�VDNVD�PHG�LQNOXGHULQJV�OLQD�

�

��

��

��

��

���

���

VYDN LQJHQ PHGL G\V V\K¡EH SV\VRV G\VJHQ PEG� JHQVDP XWYKHP
HOHYHU�L�YLGHUHJnHQGH�RSSO ULQJ�

'HWWH�HU�ELOGHW�DY�HQ�YLGHUHJnHQGH�RSSO ULQJ�KYRU�DOOH�²�XDQVHWW�YDQVNH�RJ�GLD�
JQRVH�²�JnU�L�VDPPH�W\SH�NODVVHU��RJ�KYRU�VSHVLDONODVVHQH�HU�KLVWRULH�

'HW� HU� EHGUH� n� EDODQVHUH� Sn� VWUDP� �LQNOXGHULQJV��OLQH� �VHOY� RP�GHW� HU� IDUH� IRU� n
UDPOH�QHG�²�KXVN��GH�EHVWH� OLQHGDQVHUQH�EUXNHU�VLNNHUKHWVQHWW� ���HQQ�n�VLWWH� L� �VHJUHJH�
ULQJV��VDNVD�

2J�YL�PLQQHU�RP�KYD�6WRUWLQJHW�VD�GD�GHW�EHKDQGOHW�6WRUWLQJVPHOGLQJHQ�RP�5H�
IRUP�����.XQQVNDS�RJ�N\QGLJKHW�

�����������������������������������������������
��.XI�����



�

«�HQ�NRQVHNYHQV�DY�DW�KHOH�nUVNXOO�Qn�KDU�UHWW�WLO�WUH�nU�YLGHUHJnHQGH�RSSO ULQJ�HU
HW�¡NHQGH�EHKRY�IRU�GLIIHUHQVLHULQJ���)RU�n�VLNUH�HW�OLNHYHUGLJ�WLOEXG��Pn�GHW�OHJJHV
WLO�UHWWH�IRU�DW�HOHYHU�PHG�XOLNH�IRUXWVHWQLQJHU�InU�IDJOLJH�XWIRUGULQJHU�WLOSDVVHW�GH�
UHV� QLYn�� � $OOH� HOHYHU� XDQVHWW� HYQHU� RJ� DQOHJJ� WUHQJHU� PXOLJKHWHU� WLO� n� XWIRUVNH
JUHQVHQH�IRU�VLQH�\WHOVHU���8QGHUYLVQLQJHQ�Pn�OHJJH�WLO�UHWWH�IRU�GHWWH�

'HW�YLNWLJVWH�L�GHQQH�VDPPHQKHQJ�HU�DW�RUJDQLVHULQJHQ�Sn�GHQ�HQNHOWH�VNROH��NODV�
VH�HOOHU�JUXSSH�KDU�VRP�PnO�n�VLNUH�OLNHYHUGLJKHW��(Q�Pn�GHUIRU�XQQJn�RUGQLQJHU
VRP� I¡UHU� WLO� IRUVWHUNLQJ� DY� XOLNKHWHU�� )DJOLJH� RJ� DGIHUGVPHVVLJH� SUREOHPHU�Pn
V¡NHV� O¡VW� YHG� VRVLDO� LQWHJUHULQJ� RJ� LQQHQIRU� NODVVHQV� UDPPHU�� �,QQVW�6�QU����
�����������V���

'HQQH�XWWDOHOVHQ�IUD�6WRUWLQJHW�HU�HQ�EHVNULYHOVH�DY�LQNOXGHULQJV�OLQD�RJ�LNNH�DY�VHJUHJH�
ULQJV�VDNVD�

,�GHWWH�QRWDWHW�VNDO�YL�²�YHG�n�SUHVHQWHUH�UHVXOWDWHU�RJ�IXQQ�IUD�SURVMHNWHW�.RP�
SHWDQVH�HOOHU�RSSEHYDULQJ"��²�JMHQQRP�IHP�NDSLWOHU�IRUV¡NH�n�Q UPH�RVV�SUREOHPDWLN�
NHQ�VRP�HU� LQWURGXVHUW�RYHU��9L�VNDO�JUDYH� L�YnUH�GDWD� IRU�n�VH�RP�PDWHULDOHW�JLU�DUJX�
PHQWHU�IRU�n�EHYHJH�VHJ�L�UHWQLQJ�LQNOXGHULQJV�OLQD��HOOHU�RP�GHW�HU�JUXQQ�WLO�n�KROGH�IDVW
Sn�VHJUHJHULQJV�VDNVD�

.DSLWWHO���SUHVHQWHUHU�SURVMHNWHV�EDNJUXQQ�RJ�SUREOHPVWLOOLQJHU��RJ� UHGHJM¡U�RJVn
IRU�XWYDOJ�DY�XQJGRPPHU�VRP�HU�PHG�L�SURVMHNWHW�

.DSLWWHO���SUHVHQWHUHU�QRHQ�NMHQQHWHJQ�YHG�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�YLGH�
UHJnHQGH�RSSO ULQJ�

.DSLWWHO���KDQGOHU�RP�JMHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVHRSSQnHOVH�IRU�WUH�JUXSSHU
HOHYHU��(OHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�KHQKROGVYLV�L�HJQH�NODVVHU�RJ�L�RU�
GLQ UH�NODVVHU��'HQ�WUHGMH�JUXSSD�HU�RUGLQ UH�HOHYHU�L�RUGLQ UH�NODVVHU�

.DSLWWHO���DQDO\VHUHU�ELYDULDWH�RJ�PXOWLYDULDWH�VDPPHQKHQJHU�PHOORP�NRPSHWDQVH�
RSSQnHOVH�VRP�DYKHQJLJ�YDULDEHO�RJ�HQ�UHNNH�XDYKHQJLJH�YDULDEOHU�

.DSLWWHO���HU�HQ�DYVOXWWHQGH�GU¡IWLQJ�PHG�HQ�DQW\GQLQJ�DY�KYD�VRP�NDQ�JM¡UHV�



�

.DSLWWHO���%DNJUXQQ��SUREOHPVWLOOLQJ�RJ
XWYDOJ

%DNJUXQQ�RJ�SUREOHPVWLOOLQJ

5HIRUP����PHGI¡UWH�VWRUH�HQGULQJHU�DY�YLGHUHJnHQGH�RSSO ULQJ��7R�HQGULQJHU�YDU�KHOW
VHQWUDOH�IRU�HOHYHU�PHG�EHKRY�IRU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�

•� DOO�XQJGRP�ILNN� ORYIHVWHW� LQGLYLGXHOO� UHWW� WLO� WUH�nUV�NRPSHWDQVHJLYHQGH�YLGHUHJn�
HQGH�RSSO ULQJ

•� DOO�RSSO ULQJ�LQQHQIRU�YLGHUHJnHQGH�RSSO ULQJ�VNDO�I¡UH�IUDP�WLO�VWXGLHNRPSHWDQ�
VH��\UNHVNRPSHWDQVH��GRNXPHQWHUW�GHONRPSHWDQVH�HOOHU�DQQHQ�DYVOXWWHW�YLGHUHJn�
HQGH�RSSO ULQJ

'HW�Q\H�HU�DW� IUD�RJ�PHG�K¡VWHQ������KDU�DOOH� D�� UHWW� WLO� n�NRPPH� LQQ� L�YLGHUHJnHQGH
RSSO ULQJ��RJ�E���PXOLJKHW�WLO�n�RSSQn�HQ�IRUPHOO��GRNXPHQWHUW�NRPSHWDQVH�YHG�n�JMHQ�
QRPI¡UH�YLGHUHJnHQGH�RSSO ULQJ�

'HWWH�EHW\U�DW� HQ�JUXSSH�XQJGRPPHU� VRP� WLGOLJHUH� LNNH�YLOOH� InWW�QRH� V UOLJ�XW�
GDQQLQJ�XW�RYHU�JUXQQVNROHQ��Qn�KDU�UHWW�Sn�n�NRPPH�LQQ�WLO�HW�WUHnULJ�O¡S�L�YLGHUHJnHQGH
RSSO ULQJ��(Q�Q\� DUHQD� HU� nSQHW� IRU� GHP��2J��0HG�5HIRUP����EOH� GHW� LQQI¡UW� HQ� Q\
NRPSHWDQVHIRUP�L�/RY�RP�YLGHUHJnHQGH�RSSO ULQJ��GRNXPHQWHUW�GHONRPSHWDQVH��

'HQ� YLGHUHJnHQGH� RSSO ULQJ� VNDO� QRUPDOW� I¡UH� IUDP� WLO� VWXGLHNRPSHWDQVH�� \U�
NHVNRPSHWDQVH�� GRNXPHQWHUW� GHONRPSHWDQVH� HOOHU� DQQHQ� DYVOXWWHW� YLGHUHJnHQGH
RSSO ULQJ�ª��8WGUDJ�IUD����2SSO ULQJVRUGQLQJ�L�/RY�RP�YLGHUHJnHQGH�RSSO ULQJ�

'HWWH�EHW\U�DW�XQJGRPPHU�VRP�WLGOLJHUH�YLOOH�WDWW�QRHQ�nUV�YLGHUHJnHQGH�RSSO ULQJ�XWHQ
n� RSSQn� QRHQ� IRUP� IRU� IRUPHOO� NRPSHWDQVH�� Qn� NDQ� RSSQn� HQ� IRUPHOO� GRNXPHQWHUW
NRPSHWDQVH�Sn�OLN�OLQMH�PHG�GH�IOHVWH��DQGUH�XQJGRPPHU��'H�VRP�DY�XOLNH�JUXQQHU�LNNH
HU�L�VWDQG�WLO�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�VNDO�NXQQH�RSSQn�GRNXPHQWHUW�GHO�
NRPSHWDQVH��1RHQ�XQJGRPPHU�KDU�PHG��5HIRUP����InWW�PXOLJKHWHQ�WLO�WD�GHO�L�GHW�JR�
GHW�VRP�XWGDQQLQJ�PHG�HW�YLWQHPnO�HU��RJ�VRP�PDQJH�WLGOLJHUH�YDU�HNVNOXGHUW�IUD��'HWWH
NDQ�nSQH�G¡UD�LQQ�WLO�HW�HOOHUV�OXNNHW�DUEHLGVOLY���'HWWH�HU�VHOYVDJW�DY�VWRU�EHW\GQLQJ�IRU
GHP�GHW�JMHOGHU��0HQ��'HW�YLO�RJVn�Y UH�DY�VWRU�SRVLWLY�EHW\GQLQJ� IRU� VDPIXQQHW� VRP
KHOKHW�n�RSSQn�HQ�LQNOXGHULQJ�DY�SHUVRQHU�VRP�WLGOLJHUH�KDU�Y UW�HNVNOXGHUW�IUD�XWGDQ�
QLQJ�RJ�DUEHLGVOLY�
�����������������������������������������������
�� )RU� HQ� Q UPHUH� GU¡IWLQJ� DY� GRNXPHQWHUW� GHONRPSHWDQVH� VRP� EHJUHS� RJ� IHQRPHQ�� VH� 0DUNXVVHQ
������������

��'HW�HU�GHOWH�PHQLQJHU�RP�GHWWH�IDNWLVN�VNMHU��)RU�HQ�GU¡IWLQJ�DY�GHQQH�SUREOHPDWLNNHQ��VH�0DUNXVVHQ
������



��

'HW�RYHQVWnHQGH�HU�XWJDQJVSXQNWHW�IRU�SURVMHNWHW�.RPSHWDQVH�HOOHU�RSSEHYDULQJ"��VRP
KDU��DUEHLGHW�XW�IUD�HQ�WRGHOW�SUREOHPVWLOOLQJ�

•� +YRU�VWRU�DQGHO�DY�HOHYHU�O UOLQJHU�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RSSQnU
IRUPHOO�NRPSHWDQVH�L�IRUP�DY�GHO���\UNHV��HOOHU�VWXGLHNRPSHWDQVH�YHG�DYVOXWWHW�YL�
GHUHJnHQGH�RSSO ULQJ"

•� +YLONH�IRUKROG� �KDU�EHW\GQLQJ� IRU�GHQ�NRPSHWDQVH�HOHYHU�RJ� O UOLQJHU�PHG�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ�RSSQnU��RJ�KYRU�VWRU�EHW\GQLQJ�KDU�GH�XOLNH�IRUKROG"

8WYDOJ

)RU�n�DUEHLGH�PHG�GLVVH�SUREOHPVWLOOLQJHQH�KDU�SURVMHNWHW�IXOJW������XQJGRPPHU�L�VHNV
I\ONHU�IUD�GH�V¡NWH�VHJ�LQQ�YnUHQ������Sn�GHUHV�YDQGULQJ�LQQ�L��JMHQQRP�RJ�XW�DY�YLGHUH�
JnHQGH�RSSO ULQJ��0nWHQ�YL�KDU�IXOJW�XQJGRPPHQH�Sn�KDU�Y UW�YLD�nUOLJ�LQQVDPOLQJ�DY
GDWD�IUD�I\ONHQHV�V¡NHU����HOHY��RJ�YLWQHPnOVUHJLVWUH��VDPW�YLD�VS¡UUHVNMHPD�WLO�XQJGRP�
PHQH�YnUHQ������������RJ������

8WYDOJHW� DY� GH� XQJGRPPHQH� VRP� VNXOOH� GHOWD� L� SURVMHNWHW� EOH� IRUHWDWW� K¡VWHQ
������)¡UVWH� VWHJ� L� HWDEOHULQJ�DY�XWYDOJHW�YDU� n� IRUHWD�QRHQ�DYJUHQVQLQJHU� L� IRUKROG� WLO
GHQ�WRWDOH�SRSXODVMRQ�DY�HOHYHU�VRP�InU�V UVNLOW� WLOUHWWHODJW�YLGHUHJnHQGH�RSSO ULQJ��9L
GHILQHUWH�VRP�WLOK¡UHQGH�SRSXODVMRQHQ�IRU�GHQQH�XQGHUV¡NHOVHQ�DOOH�HOHYHU�VRP�

D�� ILNN� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� Sn� JUXQQNXUVQLYn�I¡UVWH� nU� L� YLGHUHJnHQGH
RSSO ULQJ�VNROHnUHW��������

E�� YDU�UHWWVHOHYHU�

F�� JLNN�Sn�RUGLQ UH�YLGHUHJnHQGH�VNROHU��HQWHQ�L�RUGLQ UH�NODVVHU�HOOHU�L�HJQH�NODVVHU�

9L�KDGGH�L�XWJDQJVSXQNWHW�LNNH�HNVDNWH�WDOO�Sn�KYRU�PDQJH�HOHYHU�GHWWH�NXQQH�GUHLH�VHJ
RP��(Q�VWXGLH�DY�V¡NQLQJ�RJ� LQQWDN� WLO� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� IRUHWDWW�DY�0¡UH�
IRUVNQLQJ�L������YLVWH�DW�L�GH�VHNV�I\ONHQH�VRP�YDU�PHG�L�GHQ�XQGHUV¡NHOVHQ��YDU�GHW����
SURVHQW�SURVHQW�DY�DYJDQJVHOHYHQH�IUD�JUXQQVNROHQ�VRP�V¡NWH�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ���RJ�����SURVHQW���VRP�EOH�WDWW�LQQ��,������YDU�GHW��������DYJDQJVHOHYHU�IUD�JUXQQ�
VNROHQ���L�KHOH�ODQGHW��)RUXWVDWW�VDPPH�V¡NHUDQGHO�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�KHOH
ODQGHW�L������VRP�L�0¡UHIRUVNQLQJV�VHNV�I\ONHU�L�������YLOOH�DQWDOO�V¡NHUH�WLO�V UVNLOWLQQ�
WDNHW� L� �����Y UH�������(WWHU�5HIRUP����KDU� DOOH� UHWW� WLO� LQQWDN�� QRH� VRP�YLO� UHGXVHUH
GHWWH�V¡NHUWDOOHW�QRH��(WWHUVRP�DOOH�Qn�KDU�UHWW� WLO� LQQWDN��YLO�HQ�GHO�VRP�PHG�GH�JDPOH
�����������������������������������������������
���5HWWVHOHYHU�HU�HOHYHU�VRP�KDU�UHWW�WLO�LQQWDN�L�YLGHUHJnHQGH�RSSO ULQJ�RJ�WLO�WUH�nUV�YLGHUHJnHQGH�RSSO �
ULQJ��5HWWHQ�HU�EHVWHPW�DY�QnU�GH�KDU�DYVOXWWHW�JUXQQVNROHQ��5HODWHUW�WLO��GHWWH�SURVMHNWHW�HU�UHWWVHOHYHQH
GH�VRP�JLNN�XW�DY�JUXQQVNROHQ�YnUHQ�������

��6NnUEUHYLN�RJ�'\EGDO�������V���

���6NnUEUHYLN�RJ�'\EGDO�������V���

���6DQGEHUJ�RJ�9LEH�������V���



��

UHJOHQH�YLOOH�V¡NW�V UVNLOW�IRU�n�VLNUH�VHJ�SODVV��Qn�V¡NH�RUGLQ UW���'HW�HU�KHOOHU� LNNH�HQ
IRUXWVHWQLQJ� n� V¡NH� YLD� V UVNLOWLQQWDNHW� IRU� n� In� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�� 'HW� HU
HOHYHQV�EHKRY�IRU�WLOUHWWHOHJJLQJ�VRP�VNDO�Y UH�DYJM¡UHQGH��LNNH�RP�PDQ�V¡NHU�JMHQQRP
GHW�HQH�HOOHU�DQGUH�LQQWDNHW��'HW�EHW\U�DW�GHW�YLO�Y UH�HW�VW¡UUH�DQGHO�HOHYHU�VRP�InU�V U�
VNLOW� WLOUHWWHODJW�RSSO ULQJ�HQQ�GH�VRP�V¡NHU�VHJ� LQQ� L�YLGHUHJnHQGH�RSSO ULQJ�YLD� V U�
VNLOWLQQWDNHW��3n�EDNJUXQQ�DY�GHW�RYHQVWnHQGH�PHQHU�YL�GHW�HU�ULPHOLJ�n�DQVOn�GHQ�WRWDOH
SRSXODVMRQHQ�IRU�YnU�XQGHUV¡NHOVH�IRU�KHOH�ODQGHW�WLO��������HOHYHU��HOOHU��²���SURVHQW�DY
nUVNXOOHW�

)RU�n�IRUHWD�XWYDOJ�DY�HOHYHU�WLO�YnU�XQGHUV¡NHOVH�EHQ\WWHW�YL�NO\QJHXWYDOJ����'HWWH
NXQQH�YL�JM¡UH�IRUGL�HOHYHQH� L�GHQ�YLGHUHJnHQGH�VNROHQ�HU�RUJDQLVHUW� L�NO\QJHU�Sn�XOLNH
QLYnHU��3n�GHW�I¡UVWH�QLYnHW�HU�HOHYHQH�RUJDQLVHUW� L����NO\QJHU��I\ONHQH���,QQHQIRU�KYHUW
I\ONH�HU�HOHYHQH�RUJDQLVHUW�L�NO\QJHU�Sn�GHQ�HQNHOWH�VNROH��RJ�Sn�GHQ�HQNHOWH�VNROH�HU�GH
RUJDQLVHUW�L�IRUVNMHOOLJH�NODVVHU�

9L�JMRUGH�YnUW�NO\QJHXWYDOJ�YHG�DW�YL�YDOJWH�XW�QRHQ�I\ONHU��'H�VHNV�I\ONHQH�VRP
GHOWDU�L�SURVMHNWHW�HU�$NHUVKXV��%XVNHUXG��$XVW�$JGHU��+RUGDODQG��0¡UH�RJ�5RPVGDO�RJ
7URPV����,�GLVVH�I\ONHQH�LQQJnU�DOOH�HOHYHU�VRP�WLOIUHGVVWLOWH�NULWHULHQH�D�F�RYHU�L�XWYDOJHW�
'HW�EHW\U�DW�YnUW�XWYDOJ�HU�KHOH�SRSXODVMRQHQ�L�GH�VHNV�I\ONHQH�VRP�LQQJnU�L�SURVMHNWHW�
'H�VHNV�I\ONHQH�KDGGH�������UHWWVHOHYHU�L�������RJ�YL�NDQ�GD�IRUYHQWH�HW�XWYDOJ�PHOORP
�����RJ������HOHYHU�

(WWHUVRP�²�D��HQ�NDQ�In�RJ�RJVn�KDU�UHWW�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�VHOY�RP
HQ�LNNH�HU�WDWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW��RJ�E��HQ�LNNH�Q¡GYHQGLJYLV�WUHQJHU�n�In�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ�VHOY�RP�HQ�HU�WDWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW�²�YDU�GHW�Q¡G�
YHQGLJ�n�HWDEOHUH�XWYDOJHW�JMHQQRP�HQ�WROHGGHW�SURVHVV�

)¡UVW�ED�YL�L�RNWREHU������NODVVHVW\UHUQH�RP�n�IRUWHOOH�RVV�KYLONH�HOHYHU��VHOYVDJW
DQRQ\PW�� L� GHUHV� NODVVH� VRP� KDGGH� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�'HW� EOH� SUHVLVHUW� DW
GHWWH� NXQQH� JMHOGH� EnGH� HOHYHU� VRP�KDGGH� V¡NW� RJ� YDU� NRPPHW� LQQ� JMHQQRP� V UVNLOW
LQQWDN�RJ�HOHYHU�VRP�YDU�NRPPHW�LQQ�L�YLGHUHJnHQGH�VNROH�JMHQQRP�RUGLQ UW� LQQWDN��,
EUHYHW�WLO�NODVVHVW\UHUQH�VNUHY�YL�

©+YHP�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�NDQ�Y UH�HW�WHPD�IRU�GLVNXVMRQ�1R�
HQ�YLO�VL�DW�GHW�EDUH�HU�GH�VRP�>«@�HU�WDWW�LQQ�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��$Q�
GUH�YLO�VL�DW�GHW�JMHOGHU�DOOH�VRP�L�HQ�HOOHU�DQQHQ�JUDG�InU�HQ�V UVNLOW�WLOUHWWHOHJJLQJ
DY�RSSO ULQJHQ�VLQ��VHOY�QnU�GHWWH�VNMHU�L�PHJHW�OLWHQ�JUDG�>«@�RJ�XWHQ�WLOI¡ULQJ�DY
HNVWUD�UHVVXUVHU�

>«@�EHU�YL�GHUH�GHUIRU�RSSJL�GH�HOHYHQH�L�NODVVHQ�VRP�HWWHU�GHUHV�PHQLQJ�InU�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ��,�HQ�RUGLQ U�NODVVH�YLO�GHW�HQHVWH�NULWHULHW�Y UH�DW�GH�InU
HQ�RSSO ULQJ� VRP�HU� WLOUHWWHODJW� V UVNLOW� L� IRUKROG� WLO�GHQ�RSSO ULQJ�NODVVHQ� VRP
KHOKHW�InU�ª

�����������������������������������������������
���+HOOHYLN�������V��

���2P�NULWHULHU�IRU�XWYDOJ�DY�I\ONHU��VH�0DUNXVVHQ�RJ�+¡\GDO�������YHGOHJJ��



��

'HW�DYJM¡UHQGH�HU�DW�YL�WRN�XWJDQJVSXQNW�L�VLWXDVMRQHQ�VOLN�GHQ�YDU�L�GHW�HQNHOWH�NODVVH�
URP��'HW�YDU�GH�VRP�IDNWLVN�ILNN�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�²�RJ�KHU�YDOJWH�YL�n�EUXNH
NODVVHVW\UHUQH�VRP�NLOGH�²�YL�YDU�LQWHUHVVHUW�L��XDYKHQJLJ�DY�KYRUGDQ�GH�YDU�NRPPHW�LQQ
L�YLGHUHJnHQGH�RSSO ULQJ��'HW�ILQV�IOHUH�PnWHU�n�GHILQHUH�JUXSSHQ�HOHYHU�VRP�InU�V UVNLOW
WLOUHWWHODJW�RSSO ULQJ�Sn��'HW�KDU�Y UW�YDQOLJ�n�EUXNH�HQWHQ�GHW�n�KD�InWW�VDNN\QGLJ�YXU�
GHULQJ��GHW�n�KD�JLWWH�GLDJQRVHU��GHW�n�KD�V¡NW�RP�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RJ�HOOHU
GHW�n�KD�EOLWW�WDWW�LQQ�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�VRP�NULWHULHU�IRU�n�EHVWHPPH�GHQ�
QH�HOHYJUXSSHQ��9L�KDU�YDOJW�n�LNNH�WD�XWJDQJVSXQNW�L�HJHQVNDSHU�NQ\WWHW�WLO�GHW�HQNHOWH
LQGLYLG��RJ�KDU�GHUIRU�LNNH�ODJW�QRHQ�DY�GLVVH�NULWHULHQH�WLO�JUXQQ��9HG�n�OD�O UHUQH�GHIL�
QHUH�JUXSSHQ�YHG�n� IRUWHOOH�RVV�KYHP�VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�NODVVHQH
VLQH�� WDU� YL� XWJDQJVSXQNW� L� GHW� VRP� VNMHU� Sn� RSSO ULQJVDUHQDHQ�� YL� WDU� XWJDQJVSXQNW� L
UHODVMRQHQ�PHOORP�Sn�GHQ� HQH� VLGHQ� HOHYHQ�RJ� O UHUHQ�� NODVVHQ�RJ� VNROHQ� �OHV�� RSSO �
ULQJVV\VWHPHW��Sn�GHQ�DQGUH��$W�YL� VLGHQ�EUXNHU�EnGH�YDQVNH�GLDJQRVH��RP�HOHYHQ�KDU
VDNN\QGLJ�YXUGHULQJ��RP�HOHYHQ�KDU�V¡NW�RJ�HOOHU�HU�WDWW�LQQ�WLO�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�VRP�XDYKHQJLJH�YDULDEOHU�L�DQDO\VHQH�HU�HQ�KHOW�DQQHQ�VDN�

'HQ�PnWHQ�YL�KDU�GHILQHUW�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�Sn�RJ�GHQ�PnWHQ�YL�KDU
IRUHWDWW� XWYDOJHW� Sn�� InU� VHOYVDJW� NRQVHNYHQVHU� IRU� VDPPHQVHWQLQJHQ� DY� XWYDOJHW�� 9HG
EUXN�DY�DQGUH�NULWHULHU��IRU�HNVHPSHO�DW�HOHYHQH�VNXOOH�KD�V¡NW�RJ�EOLWW�WDWW�LQQ�WLO�V UVNLOW
WLOUHWWHODJW� RSSO ULQJ�� YLOOH� YL� InWW� HW� YHVHQWOLJ�PLQGUH� XWYDOJ�� RJ� VDQQV\QOLJYLV�PHG� HQ
DQQHQ� VDPPHQVHWQLQJ�� 'HWWH� KDU� EHW\GQLQJ� IRU� KYRUGDQ� PDQ� WRONHU� YnUH� IXQQ�� (Q
VWUHQJHUH�DYJUHQVQLQJ�YLOOH�VDQQV\QOLJYLV�JLWW�HW�XWYDOJ�PHG�VYDNHUH�VNROHIDJOLJH�SUHVWD�
VMRQHU�� QRH� VRP� LJMHQ�Pn� VHV� L� VDPPHQKHQJ�PHG�JMHQQRPVWU¡PQLQJ�RJ� NRPSHWDQVH�
RSSQnHOVH��1nU�YL�ILQQHU�DW�IOHUH�HQQ�YL�NDQVNMH�VNXOOH�IRUYHQWH�EODQW�HOHYHQH�PHG�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH��Vn�HU
GHW�YHG�WRONQLQJ�DY�GHWWH�YLNWLJ�n�KXVNH�Sn�DW�YL�L�YnUW�XWYDOJ�RJVn�KDU�HOHYHU�VRP�PHG�HQ
DQQHQ�DYJUHQVQLQJ�DY�SRSXODVMRQHQ�YLOOH�Y UW�GHILQHUW� VRP�RUGLQ UHOHYHU��(OHYHU� VRP
YHUNHQ�KDU�VDNN\QGLJ�YXUGHULQJ��GLDJQRVH�HOOHU�KDU�NRPPHW�LQQ�YLD�V UVNLOWLQQWDNHW��PHQ
VRP�L�I¡OJH�NODVVHVW\UHU�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�

6n�YDU�GHW�QRHQ�NODVVHVW\UHUH�VRP�LNNH�VYDUWH�Sn�YnU�KHQYHQGHOVH��)RU�n�VLNUH�RVV
DW�HOHYHU�L�GLVVH�NODVVHQH�RJVn�NRP�PHG��VXSSOHUWH�YL�XWYDOJHW�YHG�n�KHQWH�XW�IUD�V¡NHUUH�
JLVWHUHW� HOHYHU� VRP�YDU� WDWW� LQQ� WLO� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ��PHQ� VRP�NODVVHVW\UHU
LNNH�KDGGH�UDSSRUWHUW�LQQ��(WWHU�GHWWH�EHVWR�SURVMHNWHWV�EUXWWRXWYDOJ�Sn������HOHYHU�

'LVVH�ILNN�WLOVHQGW�VS¡UUHVNMHPD�L�PDUV�������6DPPHQ�PHG�VS¡UUHVNMHPDHW�VHQGWH
YL�RJVn�XW�HQ�VDPW\NNHHUNO ULQJ�VRP�HOHYHU�VRP�VD�VHJ�YLOOLJ�WLO�n�GHOWD�L�SURVMHNWHW�I\OWH
XW��)RU�GH�HOHYHQH�VRP�JD�VOLNW�VDPW\NNH�NXQQH�YL�RJVn�VH�Sn�UHJLVWHUGDWD�RP�GLVVH�HOHY�
HQH��*MHQQRP�SURVHVVHQ�PHG�XWVHQGLQJ�RJ�LQQKHQWLQJ�DY�VS¡UUHVNMHPD�RJ�PHG�DUEHLG
PHG�UHJLVWHUGDWD�EOH�EUXWWRXWYDOJHW�UHGXVHUW�WLO�HW�QHWWRXWYDOJ�Sn������HOHYHU���

$Y�GLVVH������YDU�GHW�������VRP�VYDUWH�Sn�VS¡UUHVNMHPD�PRW�VOXWWHQ�DY�VNROHnUHW
��������RJ�VD� MD� WLO�n�Y UH�PHG� L�SURVMHNWHW��GHW�YLO� VL�HQ�VYDUSURVHQW�Sn�����6NROHnUHW

�����������������������������������������������
���'HW�HU�IOHUH�nUVDNHU�WLO�GHQQH�IRUVNMHOOHQ�PHOORP�EUXWWR��RJ�QHWWRXWYDOJ��VH�0DUNXVVHQ�RJ�+¡\GDO������
YHGO��

���$Y�GLVVH�KDU���VHQHUH�WUXNNHW�VHJ�IUD�XQGHUV¡NHOVHQ��VOLN�DW�YL�I¡OJHU�����HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ



��

��������YDU�GHW����� ����SURVHQW��RJ� VNROHnUHW���������YDU�GHW����� ����SURVHQW�� VRP
VYDUWH�Sn�VS¡UUHVNMHPD��5HJLVWHUGDWD�KDU�YL�VDPOHW�LQQ�nUOLJ�RP�GH�����VRP�KDU�VDJW�VHJ
YLOOLJ�WLO�n�Y UH�PHG�L�SURVMHNWHW�

,� WLOOHJJ� WLO� HOHYHQH�PHG� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�� HWDEOHUWH� YL� RJVn� HQ� NRQ�
WUROOJUXSSH�PHG� RUGLQ UH� HOHYHU� L� RUGLQ UH� NODVVHU��2JVn� KHU� ED� YL� NODVVHVW\UHUQH� RP
KMHOS��'H�YDOJWH��HWWHU�QRHQ�JLWWH�NULWHULHU��XW�HQ�NRQWUROOJUXSSH�VRP�EHVWR�DY�UHWWVHOHYHU
PHG�VDPPH�IRUKROGVPHVVLJH��VDPPHQVHWQLQJ�Sn�YDULDEOHQH�NM¡QQ�RJ�VWXGLHUHWQLQJ�VRP
XWYDOJHW�DY�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��.RQWUROOJUXSSHQ
EHVWnU�DY�����HOHYHU�

,�HQ�XWYDOJVXQGHUV¡NHOVH�VRP�GHQQH�NQ\WWHU�GHW�VHJ�XVLNNHUKHW�WLO�IXQQHQH��(WWHU�
VRP� YL� LNNH� XQGHUV¡NHU� KHOH� SRSXODVMRQHQ�� NDQ� YL� DOGUL� NRQNOXGHUH�PHG� ���� SURVHQW
VLNNHUKHW�RP�GHP��'HW�UHGHJM¡UHV�LNNH�JUXQGLJ�IRU�GHWWH�KHU����PHQ�YL�QHYQHU�DW�GHUVRP
PDQ� ILQQHU� HQ� ������IRUGHOLQJ� L� XWYDOJHW� Vn� HU� XVLNNHUKHWVPDUJLQHQH� YHG� ����� ���� RJ
�����REVHUYDVMRQHU�KHQKROGVYLV�RP�ODJ�VHNV��ILUH�RJ�WUH�SURVHQWSRHQJ��(W�HNVHPSHO� LO�
OXVWUHUHU�GHWWH��'HUVRP�YL� L�HW�XWYDOJ�Sn������ILQQHU�DW�GHW�HU����SURVHQW�JXWWHU�RJ���
SURVHQW� MHQWHU�� Vn� EHW\U� HQ� XVLNNHUKHWVPDUJLQHQ� Sn� WUH� SURVHQW� DW� GHW� HU� VDQQV\QOLJ� DW
DQGHOHQ� MHQWHU� L� SRSXODVMRQHQ� HU� ������� SURVHQW�� GHW� YLO� VL�PHOORP� ��� RJ� ��� SURVHQW�
)RUVNMHOOHU� VRP� VNDO� NRPPHQWHUHV� Pn� Y UH� VWDWLVWLVN� SnOLWHOLJH� �VLJQLILNDQWH��� 0HG� HW
VLJQLILNDQVQLYn��VDQQV\QOLJKHWHQ�IRU�n�WD�IHLO�QnU�YL�IRUNDVWHU�SnVWDQGHQ�RP�DW�VDPPHQ�
KHQJHQ� HU� QXOO�� Sn� IHPSURVHQWV�QLYn� �S�������� HU� GHW� LQQWLO� IHP� SURVHQW� VMDQVH� IRU� DW
SRSXODVMRQHQ�OLNHYHO�OLJJHU�XWHQIRU�XWYDOJHW�

�����������������������������������������������
���)RU�HQ�JUXQGLJHUH�UHGHJM¡UHOVH��VH�0DUNXVVHQ�RJ�+¡\GDO��������YHGOHJJ����'HU�HU�XWYDOJ��UHSUHVHQWDWL�
YLWHW�RJ�VNMHYKHW�L�PDWHULDOHW�IRU�GHQQH�XQGHUV¡NHOVHQ�GU¡IWHW



��

.DSLWWHO���(OHYHU�PHG�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�²�QRHQ�NMHQQHWHJQ��

1nU�YL�L�NDSLWWHO���VNDO�SUHVHQWHUH�RJ�L�NDSLWWHO���DQDO\VHUH�NRPSHWDQVHRSSQnHOVH�IRU�WUH
JUXSSHU�HOHYHU�HWWHU�ILUH�RJ�IHP�nU�L�YLGHUHJnHQGH��YLO�NRPSHWDQVHRSSQnHOVH�VRP�DYKHQ�
JLJ�YDULDEHO�KHOH�WLGHQ�EOL�DQDO\VHUW�L�IRUKROG�WLO�HQ�UHNNH�XDYKHQJLJH�YDULDEOHU��'LVVH�X�
DYKHQJLJH�YDULDEOHQH�²�VRP�HJHQVNDSHU�HOOHU�NMHQQHWHJQ�NQ\WWHW�WLO�HOHYHQH�²�SUHVHQWHUHV
L�GHWWH�NDSLWOHW�

6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�HOOHU
RUGLQ UH�NODVVHU

6RP�YL�DOOHUHGH�KDU�JMRUW�UHGH�IRU�NDQ�HOHYHQH�L�GHQQH�XQGHUV¡NHOVHQ�GHOHV�L�WUH�JUXSSHU�

•� (OHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��Q ����

•� (OHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��Q ����

•� 2UGLQ UH�HOHYHU�L�RUGLQ UH�NODVVHU��Q ����

%ODQW�HOHYHQH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�VHU�YL�DW�IRUGHOLQJHQ�HU��������� 
������PHOORP��V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�KHQKROGVYLV�RUGLQ UH�NODVVHU��'HQQH
IRUGHOLQJHQ�ILQQHU�YL�LNNH�EDUH�EODQW�GHP�VRP�HU�PHG�L�XQGHUV¡NHOVHQ��PHQ�RJVn�L�KHOH
SRSXODVMRQHQ�L�GH�VHNV�I\ONHQH��9L�ILQQHU�DOWVn�DW�RP�ODJ�HQ�WUHGMHGHO�DY�HOHYHQH�VRP�InU
V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�Sn�JUXQQNXUVQLYn�K¡VWHQ������HU�SODVVHUW� L� � HJQH�NODVVHU�
PHQV�RP�ODJ�WR�WUHGMHGHOHU�JnU�L�RUGLQ UH�NODVVHU�

%ODQW�XQJGRPPHQH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU����SURVHQW�L�YnUW�XW�
YDOJ� � WDWW� LQQ� JMHQQRP�GHW� VnNDOWH� V UVNLOWLQQWDNHW�� GH� ¡YULJH� ��� SURVHQW� JMHQQRP�GHW
RUGLQ UH� LQQWDNHW��%ODQW�GHP�VRP�HU� WDWW� LQQ�JMHQQRP�V UVNLOWLQQWDNHW�� HU�GHW�KHOH���
SURVHQW�VRP�JnU�L�HJQH�NODVVHU��'HWWH�NDQ�WRONHV�Sn�WR�PnWHU��,�LQQWDNVV\VWHPHW��VDNN\Q�
GLJ�LQVWDQV��SSW��UnGJLYHUH��LQQWDNVNRQWRUHU��WHQNHU�PDQ�YHOGLJ�UDVNW�L�UHWQLQJ�DY�VSHVLDO�
NODVVHU�QnU�PDQ�WDU�HOHYHU�LQQ�JMHQQRP�V UVNLOWLQQWDNHW��6HJUHJHULQJVWHQNLQJD�UnU�JUXQ�
QHQ��(OOHU�PDQ�NDQ�WRONH�GHWWH�GLW�KHQ�DW�PDQ�IRUEHKROGHU�V UVNLOWLQQWDNHW�IRU�GH�VRP
KDU�VW¡UVW�EHKRY�IRU�WLOUHWWHOHJJLQJ��PHQV�GH�VRP�KDU�PLQGUH�EHKRY�VNDO�V¡NH�JMHQQRP
GHW� RUGLQ UH� LQQWDNHW�� $OWVn� HQ� UHGXVHULQJ� DY� V UVNLOWLQQWDNHWV� EHW\GQLQJ� RJ� RPIDQJ
LQQHQIRU�HQ�LQNOXGHUHQGH�WDQNHJDQJ�
�����������������������������������������������
���1RH�DY�GHW�VRP�SUHVHQWHUHV�KHU�HU�WLGOLJHUH�SUHVHQWHUW�L�0DUNXVVHQ�RJ�+¡\GDO���������NDS������*UXQQHQ
WLO�DW�GHW�OLNHYHO�WDV�PHG�KHU��HU�DW�GHW�HU�Q¡GYHQGLJ�IRU�OHVHUHQ�n�NMHQQH�GLVVH�YDULDEOHQH�RJ�IRUGHOLQJHQ
Sn�GHP�IRU�n�NXQQH�KD�In�EHVW�PXOLJ�XWE\WWH�DY�DQDO\VHQH�RJ�GU¡IWLQJHQH�L�NDSLWWHO������RJ���



��

,�QRHQ�DY�DQDO\VHQH�YLO�YL�GHOH�WR�DY�JUXSSHQH�L�WR��VOLN�DW�YL�YLO�RSHUHUH�PHG�HQ�IHPGH�
OLQJ�

•� (OHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��Q ����

•� (OHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�\UNHVIDJOLJH�NODVVHU��Q ����

•� (OHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�DOPHQIDJOLJH�NODVVHU��Q ����

•� 2UGLQ UH�HOHYHU�L�RUGLQ UH�\UNHVIDJOLJH�NODVVHU��Q ����

•� 2UGLQ UH�HOHYHU�L�RUGLQ UH�DOPHQIDJOLJH�NODVVHU��Q ����

'LVVH�LQQGHOLQJHQH�HU�JMRUW�K¡VWHQ�������VOLN�VLWXDVMRQHQ�YDU�GD��9L�KDU�YDOJW�n�EHKROGH
GHQQH�LQQGHOLQJHQ�L�WUH�HOOHU�IHP�VRP�HW�UHIHUDQVHSXQNW��VHOY�RP�QRHQ�HOHYHU�KDU�E\WWHW
VWXGLHUHWQLQJ�RJ�DW�PDQJH�HWWHU�KYHUW�LNNH�PRWWDU�HNVWUD�KMHOS�RJ�VW¡WWH�

.M¡QQ

%ODQW�HOHYHQH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�Sn�JUXQQNXUV�K¡VWHQ������ILQQHU�YL
L�YnUW�PDWHULDOH����SURVHQW�JXWWHU�RJ����SURVHQW� MHQWHU��'HWWH�HU�HW�YHONMHQW�IXQQ�LQQHQ
IRUVNQLQJ�RP�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��EnGH�QDVMRQDOW�RJ�LQWHUQDVMRQDOW���%ODQW�DQ�
QHW�IDQW�6NnUEUHYLN���DW����SURVHQW�DY�V¡NHUH�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�VHNV�I\ONHU
L� ����� YDU� JXWWHU�� 2JVn� L� 0¡UHIRUVNQLQJV� HYDOXHULQJ� DY� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ
LQQHQIRU�.XIV�HJHQ�HYDOXHULQJ�DY�UHIRUPHQ�ILQQHU�PDQ�RP�ODJ�GHQ�VDPPH�IRUGHOLQJHQ���

)RUGHOLQJHQ�PHOORP� MHQWHU� RJ� JXWWHU� LQQHQIRU� XQGHUJUXSSHU� DY� HOHYHU�PHG� V U�
VNLOW� WLOUHWWHODJW� RSSO ULQJ� YDULHUHU�� %ODQW� GHP� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L
RUGLQ UH�NODVVHU�HU����SURVHQW�JXWWHU��L�JUXQQNXUV�RYHU�WR�nU���ILQQHU�YL����SURVHQW��L�nW�
WHUJUXSSHU���KHOH����SURVHQW�RJ�L�ILUHUJUXSSHU������SURVHQW�JXWWHU�
�����������������������������������������������
���6NnUEUHYLN�RJ�'\EGDO��������V��

���.YDOVXQG�P�IO��������V����RJ�+DJHQ�������V���

���*UXQQNXUV�RYHU�WR�nU�HU�HW�WLOEXG�WLO�HOHYHU�VRP�WUHQJHU�OLWW�OHQJUH�WLG�Sn�JUXQQNXUVHW�RJ�Sn�n�NRPPH�L
JDQJ�L�YLGHUHJnHQGH�RSSO ULQJ��'H�NDQ�In�HQ�P\N�VWDUW��RJ�VHQHUH�KD�PXOLJKHW�IRU�n�IRUWVHWWH�Sn�HW�QRU�
PDOW�O¡S

���7LOUHWWHODJWH�JUXQQNXUV�nWWHUJUXSSHU�KDU�UHGXVHUW�HOHYWDOO��RIWH�PHOORP��²���HOHYHU�L�KYHU�NODVVH��$QGUH
EHWHJQHOVHU�HU�\UNHVIRUEHUHGHQGH�NXUV�RJ�DOWHUQDWLYH�JUXQQNXUV��'H�WLOUHWWHODJWH�JUXQQNXUVHQH�KDU�IOHUH
VLNWHPnO��'H�HU�WLOEXG�WLO�HOHYHU�VRP�WUHQJHU�HW�PRGQLQJVnU�I¡U�GH�EHJ\QQHU�Sn�RUGLQ UH�JUXQQNXUV�RJ�GH
HU�WLOEXG�WLO�HOHYHU�VRP�KDU� O UHYDQVNHU�RJ�WUHQJHU�HNVWUD�RSSI¡OJLQJ��'H�WLOUHWWHODJWH�JUXQQNXUVHQH�WDU
RJVn�VLNWH�Sn�n�NYDOLILVHUH�HOHYHU�WLO�DUEHLG�L�GHW�RUGLQ UH�DUEHLGVOLY��HOOHU�YHG�YHUQHGH�DUEHLGVSODVVHU��)RU
QRHQ�HOHYHU�NDQ�GHW�Y UH�DNWXHOW�n�V¡NH�LQQWDN�WLO�RUGLQ UW�JUXQQNXUV�HWWHU�n�KD�IXOOI¡UW�HWW�nU�Sn�WLOUHWWH�
ODJW�JUXQQNXUV��$QGUH�YLO�KD�IRUWVDWW�EHKRY�IRU�WLOUHWWHODJW�RSSO ULQJ�

���,�ILUHUJUXSSHQH�EOLU�RSSO ULQJHQ�WLOUHWWHODJW�IRU�HOHYHU�VRP�KDU�RPIDWWHQGH�O UHYDQVNHU��2SSO ULQJHQ
NDQ�Y UH�NQ\WWHW�WLO�XOLNH�JUXQQNXUV�RJ�KD�XOLNH�EHWHJQHOVHU��PHQ�GHW�JHQHUHOOH�VLNWHPnOHW�PHG�RSSO ULQ�
JHQ�HU�n�ELGUD�WLO�DW�HOHYHQH�NDQ�PHVWUH�VLQ�GDJOLJH�VLWXDVMRQ�Sn�HQ�EHVW�PXOLJ�PnWH�



��

6RVLDO�VWDWXV

'HQ�VWDWXVYDULDEHOHQ�YL�EHQ\WWHU��HU�NRQVWUXHUW�Sn�EDNJUXQQ�DY�IHP�XQGHUOLJJHQGH�YDUL�
DEOHU�

9L�KDU�L�VS¡UUHVNMHPDHW�VSXUW�HOHYHQH�RP�KYLONHW�\UNH�GHUHV�IRUHOGUH�KDU��0HG�XW�
JDQJVSXQNW�L�GHW�VYDUHW�GH�KDU�JLWW��KDU�YL�JUXSSHUW�EnGH�PRUV�RJ�IDUV�\UNH�L����XOLNH�\U�
NHVJUXSSHU�� �YHUGLHQH��²����9LGHUH�KDU�YL� VSXUW�RP�KYLONHQ�XWGDQQLQJ� IRUHOGUHQH�KDU�
+HU�KDU�HOHYHQH�NU\VVHW�L�ILUH�XOLNH�NDWHJRULHU��YHUGLHQH��²����'HW�VLVWH�VS¡UVPnOHW�VRP
LQQJnU� L� VWDWXVYDULDEHOHQ� HU� HW� VS¡UVPnO� RP� KYHP� DY� IRUHOGUHQH� HOHYHQH� ERU� VDPPHQ
PHG�� (WWHU� JUXSSHULQJ� DY� VYDUHQH� RSHUHUHU� YL� KHU�PHG� WR� YHUGLHU�� %RU� VDPPHQ�PHG
EHJJH�IRUHOGUHQH�HOOHU�LNNH��YHUGLHQH��²��

1nU�HQ�VNDO�EUXNH�IHP�VOLNH�YDULDEOHU�IRU�n�ODJH�pQ�Q\��HU�GHW�XOLNH�PnWHU�n�DQJULSH
GHWWH�Sn��9L�VNLVVHUHU�KDU�WR�XOLNH�WLOQ UPLQJHU�

'HQ� HQH� WLOQ UPLQJHQ� HU� n� JMHQQRPI¡UH� HQ� OLQH U� UHJUHVMRQVDQDO\VH�PHG� GLVVH
IHP�YDULDEOHQH�VRP�XDYKHQJLJ�YDULDEHO��PRW�HQ�YDOJW�DYKHQJLJ�YDULDEHO��VRP�HQ�¡QVNHU�n
IRUKROGH�GHP� WLO��9L� KDU� YDOJW� n� UHODWHUH� GLVVH� IHP�XQGHUOLJJHQGH� YDULDEOHQH� WLO� JUXQQ�
VNROHNDUDNWHUHQH�WLO�GLVVH�HOHYHQH��3n�EDNJUXQQ�DY�GHQQH�UHJUHVMRQVDQDO\VHQ�NDQ�YL�ODJH
HQ�IRUPHO�IRU�HWDEOHULQJ�DY�HQ�VWDWXVYDULDEHO�

'HQ�DQGUH�WLOQ UPLQJHQ�HU�n�NRQVWUXHUH�HQ�DGGLWLY�LQGHNV��'HW�EHW\U�UHWW�RJ�VOHWW
DW�GHQ�Q\H�YDULDEHOHQ�IUHPVWnU�VRP�HQ�VXP�DY�YHUGLHQH�Sn�GH�IHP�YDULDEOHQH�VRP�LQQ�
JnU��'HWWH� EOLU� GD� �MI��PDNVLPXPV�� RJ�PLQLPXPVYHUGLHQH� Sn� GLVVH� IHP� YDULDEOHQH�� HQ
YDULDEHO�VRP�NDQ�VWUHNNH�VHJ�IUD���WLO�����'HW�HU�IOHUH�SUREOHPHU�NQ\WWHW�WLO�GHQQH�W\SH
DGGLWLY�LQGHNV��PHQ�YL�IRUHWDU�LQJHQ�Q UPHUH�GU¡IWLQJ�DY�GLVVH�SUREOHPHQH�KHU�

9L�KDU�NRUUHOHUW�GLVVH�WR� �Q\NRQVWUXHUWH�YDULDEOHQH�IRU�HW�PnO�Sn�VRVLDO�VWDWXV��RJ
ILQQHU�DW�GH�NRUUHOHUHU�U ������9L�NDQ�NRQNOXGHUH�PHG�DW�YL�KHU�KDU�NRQVWUXHUW�WR�YDUL�
DEOH�VRP�IRU�VWDWLVWLVNH�IRUPnO�Pn�EHWUDNWHV�VRP�LGHQWLVNH�

5HQW�LQWXLWLYW�HU�GHQ�DGGLWLYH�YDULDEHOHQ�OHWWHVW�n�IRUVWn��'HQ�E\JJHU�Sn�IHP�XOLNH
IRUKROG�VRP�DOOH�LQQJnU�L�YDULDEHOHQ��6HOY�RP�YDULDEHOHQ�VRP�E\JJHU�Sn�OLQH U�UHJUHVMRQ
NDQVNMH�HU�EHGUH�IRU�VWDWLVWLVNH�IRUPnO��YHOJHU�YL��²�QnU�GH�NDQ�EHWUDNWHV�VRP�LGHQWLVNH�²
XW� IUD� SHGDJRJLVNH� KHQV\Q� n� EUXNH� GHQ�PHU� IRUVWnHOLJH�� DGGLWLYH� � LQGHNVYDULDEHOHQ��9L
ODJHU�RJVn�HQ�JUXSSHULQJ�KYRU�YL�VOnU�VDPPHQ�IOHUH�YHUGLHU�RJ�InU�HQ�IHPGHOW�JUXSSHUW
YDULDEHO�IRU�VRVLDO�VWDWXV��,�ILJXU���VHU�YL�KYRUGDQ�HOHYHQH�IRUGHOHU�VHJ�Sn�GHQ�JUXSSHUWH
VWDWXVYDULDEHOHQ��DYKHQJLJ�DY�KYLONHQ�JUXSSH�GH�WLOK¡UHU�
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)LJXU���6RVLDO�VWDWXV�EODQW�XOLNH�JUXSSHU�HOHYHU��SURVHQW�LQQHQ�KYHU�JUXSSH�

�

��

��

��

��

��

��

ODY PLGGHOV�ODY PLGGHOV� PLGGHOV�K¡\ K¡\

WLOU�L�HJQH�
WLOU�L�RUG�\I
WLOU�L�RUG�DI
RUG�\I�
RUG�DI

U ������S�������

9L� REVHUYHUHU� DOWVn� HQ� VLJQLILNDQW��PHQ� VYDN� VDPPHQKHQJ�PHOORP� WLOK¡ULJKHW� WLO� GLVVH
IHP�JUXSSHQH�RJ�VRVLDO�VWDWXV��9L�VHU�HQ�JDQVNH�OLN�IRUP�Sn�IRUGHOLQJHQH��0HQ�YL�VHU�DW
NXUYHQH�IRU�GH�WR�JUXSSHQH�PHG�HOHYHU�VRP�JnU�L�NODVVHU�Sn�DOPHQIDJOLJH�VWXGLHUHWQLQJHU
²�EnGH�RUGLQ UH�HOHYHU�RJ��HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH
NODVVHU�²�OLJJHU�OLWW�OHQJHU�WLO�K¡\UH�IRU�RJ�OLWW�RYHU�GH�DQGUH��RJ�DW�GLVVH�WR�JUXSSHQH�OLJ�
JHU�XQGHU�GH�DQGUH�Sn�ODY�RJ�PLGGHOV�ODY�VWDWXV��PHQ�RYHU�GH�DQGUH�Sn�PLGGHOV��PLGGHOV
K¡\�RJ�K¡\�VWDWXV���'HW�EHW\U�DW�HOHYHU�Sn�DOPHQIDJOLJH�VWXGLHUHWQLQJHU�VFRUHU�K¡\HUH�Sn
YnUW� VWDWXVPnO� HQQ� \UNHVIDJHOHYHU�� RJ�GHW� HU� LQJHQ�EHW\GHOLJ� IRUVNMHOO�PHOORP�RUGLQ UH
DOPHQIDJHOHYHU�RJ�DOPHQIDJHOHYHU�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODV�
VHU��.XUYHQH�IRU�RUGLQ UH�\UNHVIDJHOHYHU�RJ�HOHYHQH�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�L�RUGLQ UH�NODVVHU�Sn�\UNHVIDJ��I¡OJHU�KYHUDQGUH�RJVn�WHWW�

9L�VHU�DOWVn�DW�GHW�JnU�WR�VNLOOHU�KHU��HWW�VNLOOH�PHOORP�\UNHVIDJ�RJ�DOPHQH�IDJ�RJ�HW
DQQHW�VNLOOH�VRP�I¡OJHU�GHQ�PnWHQ�HOHYHQ�InU�RSSO ULQJHQ�VLQ�Sn��2SSVXPPHUW��(OHYHU
VRP�KDU�KDWW� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L� HJQH�NODVVHU� VFRUHU� ODYHVW�Sn�YnUW�PnO� IRU
VRVLDO�VWDWXV��HOHYHU�Sn�\UNHVIDJ�GHUHWWHU�RJ�K¡\HVW�VFRUHU�HOHYHQH�Sn�GH�DOPHQIDJOLJH�VWX�
GLHUHWQLQJHQH�� %ODQW� HOHYHU� L� RUGLQ UH� NODVVHU� HU� GHW� LQJHQ� YHVHQWOLJH� IRUVNMHOOHU� HWWHU
KYRUYLGW�HOHYHQH�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HOOHU�LNNH�

$OGHU

6RP�YL�KDU�JMRUW� UHGH� IRU� L� NDSLWWHO���� Vn�HU�GHW�EDUH� UHWWVHOHYHU� IUD������ VRP� LQQJnU� L
GHQQH�XQGHUV¡NHOVHQ��'HW�EHW\U�DW�GH�K¡VWHQ�������GD�XQGHUV¡NHOVHQ�VWDUWHW��KDGGH�UHWW
WLO�LQQWDN�L�YLGHUHJnHQGH�RSSO ULQJ��GHILQHUW�DY�DW�GH�KDGGH�JnWW�XW�DY�JUXQQVNROHQ�YnUHQ
������'H�DOOHU� IOHVWH� L�YnUW�PDWHULDOH�HU�GHUIRU� I¡GW� L�������GHW�YLO� VL� DW�GH� I\OWH����nU� L
������GHW�nUHW�YL�VWDUWHU�YnU�I¡OJLQJ�DY�GHP��0HQ�GHW�HU�DOWVn�QRHQ�DY�UHWWVHOHYHQH�VRP�HU



��

I¡GW�L������HOOHU�������RJ�GHW�VN\OGHV�HQWHQ�DW�GH�KDU�EHJ\QW�©IRU�WLGOLJª��HOOHU�DW�GH�KDU
EHJ\QW�©IRU�VHLQWª��XWVDWW�VNROHVWDUW��HOOHU�©EUXNW�IRU�ODQJ�WLGª��IRU�HNVHPSHO�YHG�DW�GH�KDU
JnWW�WLHQGH�NODVVH���'HUVRP�YL�EUXNHU�LQQGHOLQJHQ�L�IHP�JUXSSHU�InU�YL�HW�ELOGH�VRP�L�WD�
EHOO���

7DEHOO���)¡GVHOVnU�L�QRHQ�HOHYJUXSSHU��3URVHQW
)¡GVHOVnU WLOU�HJQH�NODVV

�Q ����
WLOU�RUG�NODVV�\I
�Q ����

WLOU�RUG�NODVV�DI
�Q ����

RUG�HOHYHU�\I
�Q ����

RUG�HOHYHU�DI
�Q ����

���� �� � � � �
���� �� �� �� �� ��
���� � � � � �
HWD �����S�������

'HW�n�In�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��HU�HW�XWWU\NN�IRU�HW�EHKRY�KRV�GHQ
GHW�JMHOGHU��'H�IRUKROG�VRP�VNDSHU�GHWWH�EHKRYHW�IRU�KMHOS�RJ�VW¡WWH�L�HJQH�NODVVHU��NDQ
Y UH�GH�VDPPH�IRUKROG�VRP�I¡UHU�WLO�DW�HOHYHQ�HQWHQ�KDU� ·EHJ\QW�IRU�VHLQW·�HOOHU� ·EUXNW
IRU�ODQJ�WLG·�Sn�JUXQQVNROHQ��'HW�NDQ�IRU�HNVHPSHO�Y UH�DW�HOHYHQ�HU�IDJOLJ�VYDN��KDU�O �
UHYDQVNHU� HOOHU� KDU� HQ� IXQNVMRQVKHPPLQJ� VRP� JM¡U� DW� KDQ�KXQ� InU� RSSO ULQJHQ� VLQ� L
PLQGUH�JUXSSHU��'HW�HU�GHUIRU�LNNH�RYHUUDVNHQGH�DW�YL�²�VRP�WDEHOO���YLVHU�²�ILQQHU�VLJQL�
ILNDQWH�IRUVNMHOOHU�L�DOGHUVVDPPHQVHWQLQJHQ�PHOORP�GH�WUH�JUXSSHQH�

•� $QGHOHQ�I¡GW�L�������GH�VRP�EHJ\QQHU�L�YLGHUHJnHQGH�RSSO ULQJ�HWW�nU�©IRU�VHLQWª
HU�NODUW�VW¡UVW�����SURVHQW��EODQW�GHP�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH
NODVVHU��2JVn�EODQW�HOHYHQH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�\UNHVIDJ�
NODVVHU�ILQQHU�YL�IOHUH�HQQ�L�GH�DQGUH�JUXSSHQH�

•� 'HW�HU�EDUH�EODQW�RUGLQ UHOHYHQH�DW�QRHQ�VWDUWHU�©IRU�WLGOLJª����SURVHQW�

9DQVNH

1RHQ�DY�HOHYHQH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�KDU�V¡NW�RP�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�JMHQQRP�GHW�VRP�RPWDOHV�VRP�V UVNLOWLQQWDNHW��'HWWH�EHW\U�DW�GH�HWWHU� VDN�
N\QGLJ�YXUGHULQJ�V¡NHU�RP�n�EOL�WDWW�LQQ�V UVNLOW��'HWWH�LQQWDNHW�KDU�HQ�KLVWRULVN�EHJUXQ�
QHOVH��7LGOLJHUH��I¡U�DOOH�ILNN�UHWW� WLO�YLGHUHJnHQGH�RSSO ULQJ��YDU�GHW�HU�SRHQJ�DW�HOHYHU
VRP�KDGGH�EHKRY�IRU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� V¡NWH�JMHQQRP�HW�HJHW� LQQWDN�PHG
V¡NQDGVIULVW�HQ�PnQHG�WLGOLJHUH�HQQ�GH�DQGUH�V¡NHUQH��'D�NXQQH�GH�EOL� VLNUHW�HQ�SODVV
XWHQ� n�PnWWH� NRQNXUUHUH�PHG�RUGLQ UH� V¡NHUH��2IWH�EOH�GHW�SUDNWLVHUW� NYRWHRUGQLQJHU
VRP�UHJXOHUWH�DQWDOO�HOHYHU�PHG�V UVNLOWH�EHKRY� L�YDQOLJH�NODVVHU��)UD����������EOH� IRU�
WULQQVUHWW�YHG�LQQWDN�IRU�HOHYHU�PHG�EHKRY�IRU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�VDWW�L�YHUN�
%ODQW� DQQHW� XOLNH� NYRWHRUGQLQJHU� JMRUGH� � DW� GHQQH� IRUWULQQVUHWWHQ� LNNH� I¡UWH� WLO� DW� DOOH
VRP�KDGGH�EHKRY� IRU� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�EOH� WDWW� LQQ��1RHQ�KDU�RPWDOW� IRU�
WULQQVUHWWHQ�VRP�UHWWHQ�WLO�n�VWn�L�N¡�

6 UVNLOWLQQWDNHW�YDU�IRU�PDQJH�GHQ�HQHVWH�YHLHQ�WLO�HQ�SODVV�L�YLGHUHJnHQGH�RSSO �
ULQJ��(WWHU�5HIRUP����� VRP� MR� VLNUHU� DOOH� UHWW� WLO� LQQWDN�� HU� EHKRYHW� IRU� GHWWH� V UVNLOWH
LQQWDNHW� UHGXVHUW�� /LNHYHO� SUDNWLVHUHV� GHW� IRUWVDWW�� VHOY� RP� L� KYHUW� IDOO� QRHQ� I\ONHU� KDU
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VWUDPPHW� LQQ�NULWHULHQH�IRU�KYHP�VRP�InU�V¡NH�RJ�KYHP�VRP�NDQ�EOL� WDWW� LQQ�V UVNLOW�
(Q�EHJUXQQHOVH�IRU�n�EHKROGH�V UVNLOWLQQWDNHW�HU�DW�GHWWH�JLU�VNROHQH�EHGUH�PXOLJKHW�WLO�n
SODQOHJJH� RJ� OHJJH� WLO� UHWWH� IRU� HOHYHU�PHG� VWRUH� WLOUHWWHOHJJLQJVEHKRY��1RHQ�PHQHU� DW
GHWWH�NXQQH�Y UW� O¡VW�YHG�EHGUH�PHOGHUXWLQHU�IUD�XQJGRPVVNROH�WLO�YLGHUHJnHQGH�VNROH�
RJ�IRUVODJHW�RP�n�VO¡\IH�V UVNLOWLQQWDNHW�HU�GHEDWWHUW��L�KYHUW�IDOO�LQWHUQW�L�HQNHOWH�I\ONHU��

,�������GD�GH�HOHYHQH�YL�I¡OJHU�VWDUWHW�L�YLGHUHJnHQGH�RSSO ULQJ��YDU�GHQQH�HQGULQ�
JHQ�DY�NULWHULHU�RJ�SUDNVLV�UXQGW�V UVNLOWLQQWDNHW�EDUH�Vn�YLGW�NRPPHW�L�JDQJ��'HUIRU�KDU
PDQJH�DY�GHP�VRP�LQQJnU�L�GHQQH�XQGHUV¡NHOVHQ�V¡NW�YLD�V UVNLOWLQQWDNHW��'HW�EHW\U�DW
GH�KDU�RSSJLWW�HQ�V¡NQDGVJUXQQ�RJ�L�QRHQ�WLOIHOOHU�HQ�GLDJQRVH��,�WLOOHJJ�WLO�GHQ�LQIRUPD�
VMRQHQ� RP� YDQVNH�GLDJQRVH� VRP� OLJJHU� L� V¡NHUUHJLVWHUHW�� KDU� YL� RJVn� LQIRUPDVMRQ� IUD
NODVVHVW\UHUH�RP�KYRUIRU��HOHYHQH�KDGGH�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�K¡VWHQ�������3n
EDNJUXQQ� � DY� GLVVH� WR� LQIRUPDVMRQHQ� KDU� YL� NXQQHW� ODJH� HQ� YDQVNH��GLDJQRVHYDULDEHO�
)RUGHOLQJHQ�DY�HOHYHQH�Sn�GHQQH�YDULDEHOHQ�VDPOHW�RJ�IRUGHOW�Sn�WUH�JUXSSHU��IUHPJnU�DY
ILJXU���RJ�WDEHOO��

)LJXU���9DQVNH�GLDJQRVH�EODQW�HOHYHU�VRP�InU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�HJQH�RJ�RUGLQ UH�NODVVHU

KHQKROGVYLV�Sn�\UNHVIDJ�RJ�DOPHQH�IDJ��SURVHQW�LQQHQ�KYHU�JUXSSH�

�

��

��

��

��

��

��

LQJHQ PHGL V\K¡EH VYDN G\V G\VJHQ SV\VRV PEG� JHQVDP XWYKHP

HJQH�NO
RUG�NO�\I
RUG�NO�DI

HWD ����

7DEHOO���9DQVNH�GLDJQRVH�EODQW�HOHYHU�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�KHQKROGVYLV�RUGLQ UH

NODVVHU��SURVHQW�
9DQVNH�GLDJQRVH WLOU�HJQH�NODVVHU

�Q ����
WLO�L�RUG�NO�\I
�Q ����

WLOU�L�RUG��NO�DI
�Q ����

'H�WUH�JUXSSHQH
VDPOHW��Q ����

,QJHQ�JUXQQ � � �� �
0HGLVLQVNH�YDQVNHU � � �� �
6\Q���K¡UVHOV��RJ�EHYHJHOVHVKHPPLQJ � � �� �
)DJOLJ�VYDN � �� �� ��
'\VOHNVL�G\VNDONXOL �� �� �� ��
'\VOHNVL�RJ�JHQHUHOOH�O UHYDQVNHU �� � � �
3V\NRVRVLDOH�HPRVMRQHOOH�YDQVNHU �� �� �� ��
0EG�PHG�WLOOHJJVYDQVNHU � � � �
*HQHUHOOH�RJ�VDPPHQVDWWH�O UHYDQVNHU �� �� � ��
3V\NLVN�XWYLNOLQJVKHPPHW �� � � �
$OOH ��� ��� ��� ���
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%ODQW�DOOH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU�PDMRULWHWHQ�HOHYHU�PHG�JHQHUHOOH�RJ
HOOHU�VDPPHQVDWWH�O UHYDQVNHU��G\VOHNVL�G\VNDONXOL��SV\NRVRVLDOH�SUREOHPHU�HOOHU�VRP�HU
IDJOLJ�VYDNH��'LVVH�XWJM¡U����SURVHQW�DY�DOOH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�

0HQ�GHW�VRP�HU�GHW�YLUNHOLJ� LQWHUHVVDQWH�HU�KYRUGDQ�HOHYHU�PHG�XOLNH�YDQVNHU�HU
SODVVHUW�LQQHQIRU�XOLNH�RUJDQLVDWRULVNH�O¡VQLQJHU��L�HJQH�HOOHU�RUGLQ UH�NODVVHU��9L�OHJJHU
PHUNH�WLO�KYRUGDQ�VDPPHQVHWQLQJHQ�EODQW�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
RUGLQ UH�NODVVHU�HU�XOLN�PHOORP�DOPHQH�IDJ�RJ�\UNHVIDJ��9L�REVHUYHUHU�DW�DQGHOHQ�PHG
PHGLVLQVNH�YDQVNHU�RJ�V\QV��K¡UVHOV��HOOHU�EHYHJHOVHVKHPPLQJ�HU�VW¡UUH�L�DOPHQIDJNODV�
VHQH� HQQ� L� \UNHVIDJNODVVHQH�� PHQV� GHW� HU� Vn� JRGW� VRP� LQJHQ� PHG� JHQHUHOOH� RJ�HOOHU
VDPPHQVDWWH�O UHYDQVNHU�HOOHU�SV\NLVN�XWYLNOLQJVKHPPLQJ�L�GH�DOPHQIDJOLJH�NODVVHQH�

�6HJUHJHULQJV�VDNVD��VRP�YL�YLVWH�L�RSSVSLOOHW�WLO�GHWWH�QRWDWHW��EOD�JMHUQH�WLOEDNH�RJ
OHV�RSSVSLOOHW�HQ�JDQJ� WLO��YLVHU�KYRUGDQ�PDQ�YHOJHU�XOLNH�RUJDQLVDWRULVNH� O¡VQLQJHU�DY�
KHQJLJ�DY�HOHYHQHV�GLDJQRVH�YDQVNH��¡NHQGH�JUDG�DY�DGIHUGV��RJ�O ULQJVPHVVLJH�YDQVNHU
¡NHU�VDQQV\QOLJKHWHQ�IRU�n�EOL�SODVVHUW�L�HJQH��VSHVLDO��NODVVHU��0DQ�YHOJHU�RUJDQLVDWRULVN
VHJUHJHULQJ� IRU� HOHYHQH�PDQ�RSSIDWWHU� VRP�YDQVNHOLJVW� n�KD� L� RUGLQ UH�NODVVHU�� 6S¡UV�
PnOHW�HU�RP�GHWWH�HU�YHLHQ�n�Jn�GHUVRP�PnOHW�HU�UHHOO�LQNOXGHULQJ�

+MHOS�L�XQJGRPVVNROHQ

9L�KDU�XQGHUV¡NW�L�KYRU�VWRU�JUDG�HOHYHQH�KDU�KDWW�HNVWUD�KMHOS�RJ�VW¡WWH�XQJGRPVVNROHQ�
5HVXOWDWHW�DY�GHWWH�IUHPJnU�L�WDEHOO���

7DEHOO���(NVWUD�KMHOS�RJ�VW¡WWH�L�XQJGRPVVNROHQ�L�IHP�HOHYJUXSSHU
7\SH�KMHOS WLOU�HJQH�NODVV

�Q ����
WLOU�RUG�NODVV�\I
�Q ����

WLOU�RUG�NODVV�DI
�Q ����

RUG�HOHYHU�\I
�Q ����

RUG�HOHYHU�DI
�Q ����

,QJHQ � �� �� �� ��
6W¡WWHNRQWDNW � � � � �
6W¡WWH �� �� �� �� �
6W¡WWH�RJ�VW�NRQW �� �� � � �

��� ��� ��� ��� ���
HWD �����S�������

+HU�HU�GHW�VHOYVDJW�VWRU�IRUVNMHOO�PHOORP�JUXSSHQH��'HW�HU�KHOW�ULPHOLJ�n�IRUYHQWH�DW�GH
VRP�KDU�KDWW�PHVW�KMHOS�L�XQJGRPVVNROHQ�HU�GH�VRP�JnU�Sn�GH�PHVW�WLOUHWWHODJW�WLOEXGHQH
L�YLGHUHJnHQGH�RSSO ULQJ��'HW�YL�NDQ�PHUNH�RVV��NDQVNMH�OLWW�RYHUUDVNHQGH��HU�DW�Vn�P\H
VRP���� SURVHQW� DY� GH� RUGLQ UH� \UNHVIDJHOHYHQH� KDU� KDWW� HNVWUD� KMHOS� RJ� VW¡WWH� L� XQJ�
GRPVVNROHQ��.DQVNMH�GLVVH�XQJGRPPHQH�KDU�¡QVNHW�n�VWDUWH�PHG�EODQNH�DUN�L�YLGHUHJn�
HQGH�RSSO ULQJ�YHG�LNNH�n�V¡NH�JMHQQRP�V UVNLOWLQQWDNHW"



��

.DUDNWHUHU�IUD�XQJGRPVVNROHQ

1nU�XQJGRP�VRP�IRUODWHU�XQJGRPVVNROHQ� V¡NHU� VHJ� LQQ� L�YLGHUHJnHQGH�RSSO ULQJ�EH�
UHJQHV�GHW�RSSWDNVSRHQJ�EDVHUW�Sn�GH�NDUDNWHUHQH�XQJGRPPHQH�ILNN�L�XQJGRPVVNROHQ�
2SSWDNVSRHQJHQH�EHUHJQHV�YHG�DW�ERNVWDYNDUDNWHUHQH�IUD�XQJGRPVVNROHQ�JLU�YHUGL��VOLN�
/J ���1J ���* ���0J ��RJ�6J ���.DUDNWHUHQH�IUD����IDJ�VXPPHUHV��VOLN�DW�HOHYHU�VRP
KDU�NDUDNWHU�L�DOOH�IDJ�NDQ�KD�RSSWDNVSRHQJ�VRP�YDULHUHU�IUD�����/J�L����IDJ��WLO�����6J�L
DOOH� IDJ��� � 9L� KDU� EHUHJQHW� JMHQQRPVQLWWOLJ� NDUDNWHUSRHQJ� IRU� GH� IHP� HOHYJUXSSHQH� YL
I¡OJHU��'HWWH�IUHPJnU�DY�WDEHOO���

7DEHOO���*MHQQRPVQLWWOLJ�NDUDNWHUSRHQJ�IUD�JUXQQVNROHQ�IRU�IHP�HOHYJUXSSHU
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��Q ���� ��
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�²�\I��Q ���� ��
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�²�DI���Q ���� ��
2UGLQ UH�HOHYHU�\I��Q ���� ��
2UGLQ U�HOHYHU��DI��Q ���� ��
(WD ������S�������

9L�REVHUYHUHU�HQ�PHJHW�VWHUN�VDPPHQKHQJ�PHOORP�KYLONHQ�DY�GH�IHP�JUXSSHQH�HOHYHQH
WLOK¡UHU� RJ� GHUHV� NDUDNWHUSRHQJ� IUD� JUXQQVNROHQ�� (OHYHQH� L� GH� IHP� JUXSSHQH� KDU� KHOW
IRUVNMHOOLJH�NDUDNWHUPHVVLJ�XWJDQJVSXQNW�QnU�GH�EHJ\QQHU�L�YLGHUHJnHQGH�VNROH��(OHYHQH
VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�KDU�HW�JMHQQRPVQLWWOLJ�NDUDNWHUQLYn
OLNH�XQGHU�1J��(OHYHQH�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�\UNHVIDJNODVVHU
OLNH�XQGHU�*��RJ�GH�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�DOPHQIDJNODVVHU�KDU
HW�VQLWW�Sn�*��2UGLQ UH�\UNHVIDJHOHYHU�KDU�HW�VQLWW�PLGW�PHOORP�*�RJ�0J��RJ�RUGLQ UH
DOPHQIDJHOHYHU�KDU�HW�VQLWW�OLNH�XQGHU�0*��9L�VHU�HQ�YLGHUHJnHQGH�VNROH�VRP�VNLOOHU�HOHY�
HQH�VRP�VNDO�KD�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�XOLNH�RUJDQLVDWRULVNH�O¡VQLQJHU��2J�HQ�DY
VNLOOHOLQMHQH�HU�VNROHIDJOLJH�SUHVWDVMRQHU�RJ�IHUGLJKHWHU�PnOW�PHG�NDUDNWHUHU�

,QQWDWW�Sn�I¡UVWH�¡QVNH��

(W�DY�HOHPHQWHQH� L�5HIRUP����YDU�DW�DOOH�VRP�NRP�IUD�JUXQQVNROHQ�VNXOOH�KD�UHWW� WLO�n
NRPPH�LQQ�Sn�HWW�DY�WUH�¡QVNHU��PHG�HQ�PnOVHWWLQJ�RP�DW�IOHVW�PXOLJ�VNXOOH�NRPPH�LQQ
Sn�I¡UVWH¡QVNHW��+YRUGDQ�HU�GHW�IRU�YnUH�WUH�HOHYJUXSSHU"�7DEHOO���JLU�VYDUHW�

�����������������������������������������������
���6RP�HQ�GHO�DY�5HIRUP����EOH�GHW�EHVWHPW�DW�V¡NHUH�PHG�VDNN\QGLJ�YXUGHULQJ�NXQQH�In�UHWW�WLO�LQQWDN�Sn
SULP UW�YDOJW�JUXQQNXUV��9L�KDU�XQGHUV¡NW�SUDNWLVHULQJHQ�DY�GHWWH�WLGOLJHUH��RJ�NRQNOXVMRQHQ�YDU�DW�K¡V�
WHQ������²�GD�GH�HOHYHQH�YL�I¡OJHU�EOH�WDWW�LQQ�²�YDU�GHW�EDUH�WUH�DY�YnUH�VHNV�I\ONHU�VRP�DNWLYW�KDGGH�WDWW�L
EUXN�EHVWHPPHOVHQ�RP�SULP UW�YDOJW�JUXQQNXUV��7RONQLQJHQ�DY�EHVWHPPHOVHQ�YDU�RJVn�VY UW�IRUVNMHOOLJ�
QRHQ�I\ONHU�WRONHW�EHVWHPPHOVHQ�PHJHW�VWUHQJW�VOLN�DW�EDUH�HQ�KnQGIXOO�V¡NHUH�WLOIUHGVVWLOWH�NUDYHQH��$Q�
GUH�LJMHQ�WRONHW�SULP UW�YDOJW�JUXQQNXUV�Q UPHVW�V\QRQ\PHW�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��'HQQH
XOLNH�SUDNWLVHULQJHQ�KDU�JMRUW�GHW�XPXOLJ�n�EUXNH�SULP UW�YDOJW�JUXQQNXUV�VRP�HQ�YDULDEHO�L�GHQQH�XQGHU�
V¡NHOVHQ��)RU�PHU�RP�GHQ�XOLNH�SUDNWLVHULQJHQ�L�I\ONHQH�VH�0DUNXVVHQ�������



��

7DEHOO���.RPPHW�LQQ�Sn�¡QVNHQXPPHU�K¡VWHQ�������7UH�HOHYJUXSSHU��3URVHQW
�� �� �� ��

6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��Q ���� �� � � �
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��Q ���� �� � � �
2UGLQ U�HOHYHU��Q ���� �� � � �
(WD ������S�������

9L� VHU� HQ� VLJQLILNDQW��PHQ� VYDN� VDPPHQKHQJ�PHOORP� JUXSSHSODVVHULQJ� RJ� KYLONHW� ¡Q�
VNHQXPPHU�HOHYHQH�HU�NRPPHW�LQQ�Sn��'H�VRP�JnU�L�RUGLQ UH�NODVVHU�KDU�NRPPHW�OLNW
XW�HQWHQ�GH�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HOOHU�LNNH��PHQV�GH�VRP�KDU�V UVNLOW�WLOUHW�
WHODJW�RSSO ULQJ�L�HJQH�NODVVHU��KDU�NRPPHW�P\H�GnUOLJHUH�XW���9L�KDU�VHWW�OLWW�Q UPHU�Sn
KYD�GH�KDU�V¡NW�RJ�KYD�GH�KDU�InWW��GH�VRP�HU�L�HJQH�NODVVHU�RJ�LNNH�HU�NRPPHW�LQQ�Sn
SULP U¡QVNHW� VLWW�� 'H� ��� SURVHQW� VRP� LNNH� HU� NRPPHW� LQQ� Sn� I¡UVWH¡QVNH� XWJM¡U� ��
HOHYHU��$Y�GLVVH����KDGGH����V¡NW�HW�RUGLQ UW�JUXQQNXUV�VRP�VLWW�I¡UVWH¡QVNH��PHQ�YDU
SODVVHUW�LQQHQIRU�HW�V UVNLOW�WLOUHWWHODJW�WLOEXG�L�HJQH�NODVVHU�PHG�UHGXVHUW��HOHYWDOO��+YRU�
IRU"�(U�GHW�QRHQ�VRP�KDU�WHQNW�DW�GH�SDVVHU�QRN�EHVW�GHU"��2UGLQ U�NODVVH�HU�LNNH�QRH
IRU�GHP��'H�YLO� In� VW¡UUH�XWE\WWH� DY�XQGHUYLVQLQJHQ� L� HQ� OLWHQ� JUXSSH��'HWWH� � HU� DUJX�
PHQWHU�VRP�VHJUHJHUHU�RJ�LNNH�LQNOXGHUHU�

7DWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW�HOOHU�LNNH

9L�KDU�IRUDQ�YLVW�KYRUGDQ�YL�KDU�HWDEOHUW�XWYDOJHW�IRU�GHQQH�XQGHUV¡NHOVHQ��9nU�DYJUHQV�
QLQJ�DY�GHP�VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�RYHUORW�YL� WLO�NODVVHVW\UHUQH��RJ� WRN
LNNH�L�EUXN�DQGUH�NULWHULHU�VRP�DW�HOHYHQH�KDGGH�InWW�VDNN\QGLJ�YXUGHULQJ��KDGGH�V¡NW�YLD
V UVNLOWLQQWDNHW�HOOHU�YDU�WDWW� LQQ�V UVNLOW��6OLN�YL�KDU�GHILQHUW�V UVNLOW� WLOUHWWHODJW�RSSO �
ULQJ�� YLO� QRHQ� DY� HOHYHQH� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� LNNH� Y UH� WDWW� LQQ� YLD
V UVNLOWLQQWDNHW��7DEHOO���YLVHU�KYRU�VWRU�DQGHO�DY�GH�VRP�KDU��V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�KHQKROGVYLV�L�HJQH�RJ�RUGLQ UH�NODVVHU��VRP�HU�WDWW�LQQ�YLD�V UVNLOWLQQWDNHW�

7DEHOO���$QGHO�WDWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW��7UH�HOHYJUXSSHU��3URVHQW
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��Q ���� ��
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��²�\I��Q ���� ��
6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�²�DI��Q ���� ��
HWD ������S�������

9L�REVHUYHUHU�DW�EODQW�GHP�VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�RUGLQ UH�NODVVHU�HU
GHW�HQ�EHW\GHOLJ�DQGHO�HOHYHU�VRP�O UHUQH�KDU�GHILQHUW�VRP�HOHYHU�VRP�InU�V UVNLOW�WLOUHW�
WHODJW�RSSO ULQJ��PHQ�VRP�LNNH�HU�WDWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW��'HWWH�HU�HQ�IRUGH�
OLQJ�VRP�PnWWH�IRUYHQWHV�JLWW�GHQ�GHILQLVMRQHQ�RJ�DYJUHQVQLQJHQ�DY�V UVNLOW� WLOUHWWHODJW
RSSO ULQJ�VRP�YL�KDU�IRUHWDWW�



��

)RUGHOLQJ�Sn�VWXGLHUHWQLQJHU

7DEHOO���YLVHU�KYLONH�VWXGLHUHWQLQJHU�HOHYHQH�EOH�WDWW�LQQ�WLO�K¡VWHQ������

7DEHOO���)RUGHOLQJ�Sn�VWXGLHUHWQLQJHU���Sn�JUXQQNXUV�VNROHnUHW����������7UH�HOHYJUXSSHU��3URVHQW�
D¡�PG�LI KV QD IR HO PH WU�WE�E\�NS KQ DSR���YHL

6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
HJQH�NODVVHU��Q ����

� �� � � � �� � �� �

6 UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
RUGLQ UH�NODVVHU��Q ����

�� �� � �� � �� � � �

2UGLQ U�HOHYHU��Q ���� �� �� � �� � �� � � �
+HOH�NXOOHW�� �� �� � � � �� � �

+HU�PHUNHU�YL�RVV�I¡OJHQGH�

•� %ODQW�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�HU�GHW�HQ�PHJHW
VWHUN�NRQVHQWUDVMRQ�Sn�WUH�VWXGLHUHWQLQJHU��0HNDQLVNH�IDJ��KRWHOO��RJ�Q ULQJVPLG�
GHOIDJ�RJ�KHOVH�RJ�VRVLDOIDJ�

•� %ODQW�HOHOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�HU�GHW�VW¡U�
UH�VSUHGQLQJ�Sn�VWXGLHUHWQLQJHQH��PHQ�PHG�HQ�PDMRULWHW�Sn�DOPHQH�IDJ���PHNDQLV�
NH�IDJ�RJ�KHOVH��RJ�VRVLDOIDJ�

•� 9nUW�XWYDOJ�DY�HOHYHU�VRP�LNNH�KDU�V UVNLOW� WLOUHWWHODJW�YLGHUHJnHQGH�RSSO ULQJ�HU
VNMHYW� VDPPHQVDWW� L� IRUKROG� WLO�KHOH�SRSXODVMRQHQ��'HWWH� HU� LQWHQGHUW�RJ� VN\OGHV
PnWHQ�YL�KDU�VDWW��VDPPHQ�XWYDOJHW�Sn��9L�¡QVNHW�DW�NRQWUROOJUXSSHQ�QnU�GHW�JMDOGW
VWXGLHUHWQLQJ�VNXOOH�Y UH�L�HW�����IRUKROG�WLO�GH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ� L�RUGLQ UH�NODVVHU�� ,QWHUQW�EODQW� \UNHVIDJHOHYHQH�HU� IRUGHOLQJHQ�PHOORP�VWX�
GLHUHWQLQJHQH� L�YnU�NRQWUROOJUXSSH�WLOQ UPHW� OLN�VDPPHQVHWQLQJHQ� L�KHOH�SRSXOD�
VMRQHQ��'HWWH� KDU� VRP� NRQVHNYHQV� DW� QnU� YL� IRUHWDU� DQDO\VHU� KYRU� YL� LQNOXGHUHU
EnGH� GHP� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� RJ� RUGLQ U�HOHYHQH� RJ� KYRU� YL
¡QVNHU�n�WUHNNH�NRQNOXVMRQHU�RP�KHOH�NXOOHW��Pn�YL�IRUHWD�HQ�YHNWLQJ�

�����������������������������������������������
���)RUNODULQJ�Sn�VWXGLHUHWQLQJVIRUNRUWHOVHQH�

D¡ $OOPHQQH��¡NRQRPLVN�RJ�DGPLQLVWUDWLYH�IDJ KQ +RWHOO��RJ�Q ULQJVPLGGHOIDJ
PG 0XVLNN��GDQV�RJ�GUDPD E\ %\JJIDJ
LI ,GUHWWVIDJ WE 7HNQLVNH�E\JJIDJ
KV +HOVH��RJ�VRVLDOIDJ PH 0HNDQLVNH�IDJ
QD 1DWXUEUXN NS .MHPL��RJ�SURVHVVIDJ
IR )RUPJLYQLQJVIDJ WU 7UHDUEHLGVIDJ
HO (OHNWURIDJ

���6DQGEHUJ�RJ�9LEH�����



��

7ULYVHO��JUXH�VHJ�RJ�HJHQYXUGHULQJ

*MHQQRP�nUOLJH�VS¡UUHVNMHPDHU�KDU�YL�IRUV¡NW�n�NDUWOHJJH�EODQW�DQQHW�HOHYHQHV�RJ�O UOLQ�
JHQHV�KROGQLQJHU�WLO�XOLNH�VLGHU�YHG�VLQ�RSSO ULQJVVLWXDVMRQ��,�GHWWH�QRWDWHW�YLO�YL�SUHVHQ�
WHUH�WUH�DY�GLVVH�YDULDEOHQH���

7ULYVHOVYDULDEHOHQ�HU�NRQVWUXHUW�Sn�EDNJUXQQ�DY�DW�YL�L�VS¡UUHVNMHPD�WLO�HOHYHQH�WUH
SnI¡OJHQGH�VNROHnU��KDU�NDUWODJW�KYRUGDQ�HOHYHQH�WULYHV��3n�EDNJUXQQ�DY�VYDUHQH�KHU�KDU
YL�NRQVWUXHUW�HQ�DGGLWLY� LQGHNVYDULDEHO�� VRP�HU�GHQ�YL�EHQ\WWHU� L� DQDO\VHQH��'HQQH�KDU
YHUGLHU�IUD�QXOO�WLO�ILUH�LQNOXGHUW�GHVLPDOYHUGLHU�PHOORP�GH�KHOH�WDOOHQH��)LUH�EHW\U�DW�PDQ
VWRUWULYHV��QXOO�DW�PDQ�DOGUL�WULYHV�

3n�VDPPH�PnWH�KDU�YL�RJVn�WUH�nU�Sn�UDG�VDPOHW�LQQ�GDWD�RP�HOHYHQH�JUXHU�VHJ�WLO�n
Jn�Sn� VNROHQ�� RJ�RJVn�KHU� NRQVWUXHUW� HQ� DGGLWLY� LQGHNVYDULDEHO��'HQQH� KDU� YHUGLHU� IUD
QXOO� WLO� WUH� LQNOXGHUW�GHVLPDOYHUGLHU�PHOORP�GH�KHOH� WDOOHQH��7UH�EHW\U�DW�PDQ�JUXHU�VHJ
YHOGLJ�P\H��QXOO�DW�PDQ�DOGUL�JUXHU�VHJ�

2JVn�QnU�GHW�JMHOGHU�HQ�YXUGHULQJ�DY�KYRU�IOLQNH�GH�HU�L�IRUKROG�WLO�VLQH�PHGHOHYHU�
KDU�YL�JMRUW�GHW�VDPPH��.DUWODJW�WUH�nU�Sn�UDG�RJ�Sn�EDNJUXQQ�DY�GH�nUOLJH�VYDUHQH�NRQ�
VWUXHUW�HQ�DGGLWLY�LQGHNVYDULDEHO���'HQQH�VWUHNNHU�VHJ�IUD���WLO���LQNOXGHUW�GHVLPDOYHUGLHU
PHOORP�GH�KHOH�WDOOHQH��)LUH�EHW\U�DW�PDQ�YXUGHUHU�VHJ�VRP�YHOGLJ�IOLQN�L�IRUKROG�WLO�GH
DQGUH�L�NODVVHQ

9L�KDU� NRQVWUXHUW� GLVVH� YDULDEOHQH� VOLN� DW� YL� L� DQDO\VHQH� YLO� RSSIDWWH� RJ� DQYHQGH
GHP�VRP�NRQWLQXHUOLJH��,�WDEHOO���IUHPJnU�JMHQQRPVQLWWOLJ�VFRUH�Sn�GLVVH�WUH�YDULDEOHQH
IRU�GH�WUH�HOHYJUXSSHQH�YL�I¡OJHU�

7DEHOO���*MHQQRPVQLWWOLJ�VFRUH�IRU�WULYVHO��JUXHU�VHJ�RJ�HJHQYXUGHULQJ�IRU�IHP�HOHYJUXSSHU
7ULYHV *UXHU�VHJ )OLQN�L�IRUKROG�WLO�DQGUH

WLOU�HJQH�NODVVHU�Q ���� ���� ���� ����
WLOU�RUG�NO�DI��Q ���� ���� ���� ����
WLOU�RUG�NO�DI��Q ���� ���� ���� ����
RUG�HOHYHU�\I��Q ���� ���� ���� ����
RUG�HOHYHU�DI��Q ���� ���� ���� ����
6QLWW�IRU�DOOH ���� ���� ����
6NDOD �²� �²� �²�
S���HWD S��������HWD ���� S��������HWD ���� S��������HWD ����

9L� REVHUYHUHU� VLJQLILNDQWH� IRUVNMHOOHU� PHOORP� JUXSSHQH� IRU� DOOH� GLVVH� WUH� YDULDEOHQH�
6DPPHQKHQJHQH�HU�VYDNH�IRU�WULYVHOV��RJ�JUXHYDULDEOHQH��RJ��HU�VWHUNHVW�IRU�HJHQYXUGH�
ULQJVYDULDEHOHQ�� +HU� VHU� YL� RJVn� QRH� LQWHUHVVDQW�� (OHYHQH� VRP� KDU� V UVNLOW� WLOUHWWHODJW
RSSO ULQJ�L�HJQH�NODVVHU��YXUGHUHU�VHJ�VRP�IOLQNHUH�VDPPHQOLJQHW�PHG�GH�DQGUH�L�NODVVHQ
HQQ�GH� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� RUGLQ UH� NODVVHU�� RJ� QHVWHQ� OLNH� IOLQNH
VRP�RUGLQ UH�\UNHVIDJHOHYHU��'HWWH�HU�MR�KHOW�QDWXUOLJ��HWWHUVRP�GH�DQGUH�L�NODVVHQ�UHQW
VNROHIDJOLJ�VDQQV\QOLJYLV� LNNH�HU�IOLQNHUH��0HQV�GHULPRW�GH�VRP�JnU� L�NODVVHU�PHG�RUGL�
Q UH�HOHYHU�²�VDQQV\QOLJYLV�KHOW�NRUUHNW�²�YXUGHUHU�VHJ�VHOY�VRP�VNROHIDJOLJ�VYDNHUH�HQQ

�����������������������������������������������
���'H�DQGUH�YDULDEOHQH�HU�L�VNULYHQGH�VWXQG�LNNH�JMHQQRPDUEHLGHW�WLOVWUHNNHOLJ�WLO�n�LQNOXGHUHV�L�DQDO\VHQH�
RJ�YLO�GHUIRU�KHOOHU�LNNH�EOL�SUHVHQWHUW�KHU���1nU�GH�HQGHOLJH�DQDO\VHU�VNDO�IRUHWDV���RJ�VOXWWUDSSRUWHQ��VNUL�
YHV��YLO�IOHUH�YDULDEOHU�YHGU¡UHQGH�HOHYHQV�KROGQLQJHU�RJ�V\Q�Sn�RSSO ULQJVVLWXDVMRQHQ�EOL�LQNOXGHUW�



��

VLQH�PHGHOHYHU��9L�PHUNHU�RVV�RJVn�DW�RUGLQ UH�DOPHQIDJHOHYHU�L�VQLWW�YXUGHUHU�VHJ�VHOY
VRP�UHODWLYW�P\H�IOLQNHUH�HQQ�RUGLQ UH�\UNHVIDJHOHYHU�JM¡U�

9L�VHU�GHW�VDPPH�P¡QVWHUHW�QnU�GHW�JMHOGHU�n�JUXH�VHJ��9L�PHUNHU�RVV�DW�GH�VRP
JUXHU�VHJ�PHVW�WLO�n�Jn�Sn�VNROHQ�HU�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��L�RUGL�
Q UH�DOPHQIDJNODVVHU��(U�GHW�KHU�SUHVVHW�HU�VW¡UVW��KHU�GHW�V\QV�EHVW�DW�GH�KDU�SUREOHPHU
RJ�NDQVNMH�IDOOHU�LJMHQQRP�IDJOLJ"

2PIDQJ�DY�KMHOS�RJ�VW¡WWH�Sn�JUXQQNXUVHW��

9L�KDU� WR�NLOGHU� IRU� LQIRUPDVMRQ�RP�GHQ�KMHOS�RJ� VW¡WWH� HOHYHQH� InU�� 6S¡UUHVNMHPDHQH
VRP� HOHYHQH� KDU� EHVYDUW� VDPW� RSSO\VQLQJHU� IUD� NODVVHVW\UHUQH� IUD� K¡VWHQ� ����� GD� GH
IRUHWRN� XWYDOJHW� DY� HOHYHU�� ,� VS¡UUHVNMHPDHQH� KDU� HOHYHQH� RSSJLWW� L� KYLONH� IDJ� � GH� KDU
KMHOS� RJ� VW¡WWH�� KYRU�PDQJH� WLPHU� RJ� LQQHQIRU� KYLONH� RUJDQLVDWRULVNH� O¡VQLQJHU� GHQQH
KMHOSHQ�JLV��,�HQHWLPHU�XWHQIRU�NODVVHQ��L�VPn�JUXSSHU�XWHQIRU�NODVVHQ�HOOHU�LQQH�L�NODVVHQ
DY� O UHUHQ�� HYW� DY� HQ� O UHU� QU� WR� HOOHU� DVVLVWHQW��1nU� NODVVHVW\UHUQH� SOXNNHW� XW� HOHYHU� L
NODVVHQH� VLQH� VRP� KDGGH� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�� UDSSRUWHUWH� GH� RJVn� KYD� VODJV
KMHOS�HOHYHQH�KDGGH�RJ�GHOYLV�RJVn�RPIDQJ�

3n�EDNJUXQQ�DY�GLVVH�RSSO\VQLQJHQH�RP�KMHOS�IUD�NODVVHVW\UHU�VDPW�HOHYHQHV�HJQH
VYDU��KDU�YL�NRQVWUXHUW�HQ�NRQWLQXHUOLJ�YDULDEHO�IRU�GHQ�KMHOS�HOHYHU�VRP�KDU�V UVNLOW�WLO�
UHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�InU����'HQ�VWUHNNHU�VHJ�IUD�QXOO�WLO������RJ�DQJLU�GHQ
DQGHOHQ�DY�VNROHXND�VRP�HOHYHQ�InU�KMHOS��,�WDEHOO���YLVHU�YL�HQ�JUXSSHUW�YHUVMRQ�DY�GHQQH
YDULDEHOHQ�

7DEHOO���2PIDQJ�DY�KMHOS�Sn�JUXQQNXUVHW���������EODQW�HOHYHU�VRP�InU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L

RUGLQ UH�NODVVHU��3URVHQW��Q ���
2PIDQJ�Sn�KMHOSHQ $QGHO
,NNH�PnOEDUW�RPIDQJ�� ��
/LWW�KMHOS����W�XNH� ��
1RH�KMHOS������W�XNH� ��
0LGGHOV�KMHOS������W�XNH� ��
0\H�KMHOS�������W�XNH� ��
9HOGLJ�P\H�KMHOS��������W�XNH� �
+HOH�WLGHQ �
6XP ���

�����������������������������������������������
���9L�KDU�VDPOHW�LQQ�GDWD�RP�KMHOS�RJVn����RJ����nU��PHQ�GLVVH�GDWDHQH�HU�LNNH�EHDUEHLGHW�WLOVWUHNNHOLJ�WLO�n
EOL�LQNOXGHUW�L�DQDO\VHQH�L�GHWWH�QRWDWHW

���9DULDEHOHQ�IRU�RPIDQJ�DY�KMHOS�L�HJQH�NODVVHU�HU�L�VNULYHQGH�VWXQG�LNNH�HWDEOHUW��'HQQH�YLO�EOL�HWDEOHUW�RJ
LQQJn�L�DQDO\VHQH�L�VOXWWUDSSRUWHQ�

���'HWWH�HU�HOHYHU�KYRU� O UHUHQ�KDU�RSSJLWW� DW�GH�KDU� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�RJ�HNVWUD�KMHOS�RJ
VW¡WWH��PHQ�XWHQ�n�RSSJL�RPIDQJ��(OHYHQ�VHOY�KDU�KHOOHU�LNNH�RSSJLWW�RPIDQJ



��

9L�VHU�DW�RPIDQJHW�DY�KMHOS�VRP�GHQ�HQNHOWH�InU�HU�ODYW��*MHQQRPVQLWWHW�HU����SURVHQW�DY
XND��QRH�VRP�WLOVYDUHU�RP�ODJ�WUH�WLPHU��'H�DOOHU�IOHVWH��²����SURVHQW�²�InU�KMHOS�HQ�WLO�WUH
WLPHU�L�XND�

+MHOS�L�KYRU�PDQJH�RJ�KYLONH�IDJ

+YRU�PDQJH�RJ�KYLONH�IDJ�HU�GHW�Vn�HOHYHQH�InU�KMHOS�L���'HWWH�IUHPJnU�DY�WDEHOO����

7DEHOO����$QWDOO�IDJ�KYLONH�IDJ�HOHYHQH�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�InU�KMHOS�L�

3URVHQW��Q ���

$QWDOO�IDJ $QGHO
8RSSJLWW ��
7LG�RJ�XWVW\U ��
(WW�IDJ ��
7R�IDJ ��
7UH�IDJ� �
6XP ���

9L�VHU�DW�IRU�GH�IOHVWH�DY�GHP�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�HU
LNNH�KMHOSHQ�NQ\WWHW�WLO�HW�EHVWHPW�IDJ��'HQ�HU�NQ\WWHW�WLO�DW�GH�KDU�HNVWUD�XWVW\U�²�GHWWH�HU
IRU�GH�DOOHU�IOHVWHV�WLOIHOOH�VQDNN�RP�SF�PHG�WHNVWEHKDQGOLQJ�²�HOOHU�HNVWUD�WLG�Sn�SU¡YHU�
$QQHW�XWVW\U�NDQ�Y UH�WDYOHO\V��VWRUVNULIW��HNVWUD�OHVHO\V��WHOHVO\QJH��VSHVLDOSXOW�RJ�OLJQHQ�
GH�%ODQW�GHP�VRP�KDU�KMHOS�NQ\WWHW�WLO�HW�EHVWHPW�IDJ�KDU�PDMRULWHWHQ�KMHOS�L�HWW�IDJ�RJ
QRHQ�L�WR��%DUH�QL�SURVHQW�KDU�KMHOS�L�WUH�IDJ�HOOHU�PHU�

%ODQW� GH� VRP�KDU� KMHOS� NQ\WWHW� WLO� IDJ� KDU� KDOYSDUWHQ� KMHOS� L� HWW� IDJ�� RJ� GH� DOOHU
IOHVWH�L�QRUVN��HQJHOVN�HOOHU�PDWHPDWLNN��2JVn�EODQW�GHP�VRP�KDU�KMHOS�L�WR�IDJ�VHU�YL�DW
QRUVN��HQJHOVN�RJ�PDWHPDWLNN�HU�EODQW�GH�IDJHQH�GH�KDU�KMHOS�L���'HW�VDPPH�VHU�YL�EODQW
GHP�VRP�KDU�KMHOS�L�WUH�IDJ�HOOHU�PHU��$OOH�VRP�KDU�IDJVSHVLILNN�KMHOS�KDU�GHWWH�L�QRUVN�
HQJHOVN�RJ�HOOHU�PDWHPDWLNN�HYHQWXHOW�PHG�WLOOHJJ�DY�HWW�HOOHU�IOHUH�DQGUH�IDJ�

PDWHPDWLNN ���
QRUVN ��
HQJHOVN ��
DQQHW�IDJ ��

WR�DY�IDJHQH�QR�HQJ�PDW ��
PDW�HO��QR�HO��HQJ���HWW�DQQHW�IDJ ��

WR�DY�IDJHQH�QR�HQJ�PDW���HWW�DQQHW�IDJ ��
QR�HQJ�PDW���HWW�IOHUH�DQGUH�IDJ ��



��

+YRUGDQ�EOLU�KMHOSHQ�JLWW"

9L�KDU�VHWW�Sn�KYRUGDQ�KMHOSHQ�EOLU�JLWW��)RU�GH�HQNHOWH�IDJHQH�VHU�GHW�XW�VRP�L�WDEHOO����

7DEHOO����+YRUGDQ�KMHOS�RJ�VW¡WWH�JLV�WLO�HOHYHU�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�

3URVHQW��Q ���
0DWHPDWLNN 1RUVN (QJHOVN $QGUH�IDJ

,NNH�KMHOS�L�IDJHW �� �� �� ��
0nWH�LNNH�RSSJLWW � � � �
3n�DQGUH�PnWHU � � � �
,�NODVVHQ � � � �
*UXSSH�XWHQIRU�NODVVHQ �� � � �
(QHWLPHU � � � �
6XP ��� ��� ��� ���

'HW�YL�VHU�KHU�HU�DW�GHQ�PHVW�EUXNWH�O¡VQLQJHQ�IRU�n�JL�IDJVSHVLILNN�HNVWUD�KMHOS�RJ�VW¡WWH
HU�n�WD�HOHYHQH�XW�DY�NODVVHQ��,�DOOH�IDJ�VHU�YL�DW�JUXSSH�XWHQIRU�NODVVHQ�RJ�HQHWLPHU�WLO
VDPPHQ�XWJM¡U�HQ�VW¡UUH�DQGHO�HQQ�GHQ�KMHOSD�VRP�JLV�LQQH�L�NODVVHQ��+HU�Pn�YL�VHOYVDJW
WD�GHW�IRUEHKROG�DW�GHWWH�JMHOGHU�GHQ�KMHOSHQ�VRP�HU�VSHVLILNW�UHWWHW�PRW�HQNHOWIDJ��6RP
YL�KDU�VHWW�RYHU�HU�GHW�HQ�EHW\GHOLJH�DQGHO�DY�GHP�VRP�InU�KMHOS��VRP�InU�GHQQH�KMHOSHQ�L
IRUP�DY�XWVW\U�RJ�HNVWUD�WLG�Sn�SU¡YHU��'HWWH�HU�MR�VHOYVDJW�KMHOS�VRP�L�GHW�DOW�YHVHQWOLJVWH
EOLU�JLWW�LQQHQIRU�NODVVHQ��'HW�EHW\U��$Y�DOO�KMHOS�RJ�VW¡WWH�VRP�EOLU�JLWW��EOLU�KRYHGGHOHQ
JLWW�LQQHQIRU�NODVVHQ��PHQV�GHQ�IDJVSHVLILNNH�KMHOSHQ�JLV�WLO�GH�IOHVWH�XWHQIRU�NODVVHQ�

3n�EDNJUXQQ�DY�YDULDEOHQH�VRP�YLVHU�KYRUGDQ�KMHOS�EOH�JLWW�L�GH�HQNHOWH�IDJ��KDU�YL
NRQVWUXHUW�HQ�DGGLWLY� LQGHNVYDULDEHO� VRP�DQJLU�KYRUGDQ�KMHOS�JLV� L� DOOH� IDJ� VDPOHW��'HW
JM¡UHV� LNNH� UHGH� IRU� NRQVWUXNVMRQHQ� DY�GHQ�KHU��'HQQH� LQGHNVYDULDEHOHQ� IRU� KMHOS� IRU
KYRUGDQ�KMHOS�JLV�²�VRP�VWUHNNHU�VHJ�IUD�QXOO�WLO����²�EHWUDNWHV�RJ�DQYHQGHV�VRP�HQ�NRQ�
WLQXHUOLJ�YDULDEHO��/DY�YHUGL� LQGLNHUHU�K¡\�JUDG�DY�RUJDQLVDWRULVN� LQWHJUHULQJ��PHQV�K¡\
YHUGL�LQGLNHUHU�DW�KMHOS�L�VWRU�JUDG�JLV�LQQHQIRU�HQ�RUJDQLVDWRULVN�VHJUHJHUW�UDPPH�

2SSVXPPHUW� RP� KMHOS� RJ� VW¡WWH� WLO� HOHYHU� VRP� KDGGH� V UVNLOW� WLOUHWWHODJW
RSSO ULQJ�L�RUGLQ UH�NODVVHU�Sn�JUXQQNXUVHW�VNROHnUHW���������NDQ�YL�VL�

•� 2PIDQJHW�DY�HNVWUD�KMHOS�RJ�VW¡WWH�HU�ODYW��2P�ODJ����SURVHQW�DY�GH�VRP�KDU�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�InU�HNVWUD�KMHOS��²��WLPHU�L�XND

•� +RYHGGHOHQ�DY�GH�VRP�InU�KMHOS�InU�GHQ�L�IRUP�DY�XWYLGHW�WLG�Sn�SU¡YHU�VDPW�HNV�
WUD�XWVW\U

•� +DOYSDUWHQ�DY�GHP�VRP�InU�IDJVSHVLILNN�KMHOS��InU�KMHOS�L�EDUH�HWW�IDJ

•� $OOH�VRP�InU�IDJVSHVLILNN�KMHOS�InU�KMHOS�L�PLQVW�HWW�DY�IDJHQH�QRUVN��HQJHOVN�HOOHU
PDWHPDWLNN

•� 'HW�PHVWH�DY�GHQ� IDJVSHVLILNNH�KMHOSHQ�JLV� VRP�RUJDQLVDWRULVN� VHJUHJHUWH� WLOEXG�
GHW�YLO�VL�VRP�HQHWLPHU�HOOHU�JUXSSHXQGHUYLVQLQJ�XWHQIRU�NODVVHQ�



��

.DSLWWHO���.RPSHWDQVHRSSQnHOVH

,�GHWWH�NDSLWOHW�VNDO�YL�VH�Sn�NRPSHWDQVHRSSQnHOVH�IRU�UHWWVHOHYHQH�VRP�EHJ\QWH�L�YLGHUH�
JnHQGH�RSSO ULQJ�K¡VWHQ�������9L�YLO�SUHVHQWHUH�WR�PnO�Sn�NRPSHWDQVHRSSQnHOVH�

•� .RPSHWDQVH�PnOW�YnUHQ������K¡VWHQ�������GHW�YLO� VL�HWWHU� ILUH�nU� L�YLGHUHJnHQGH
RSSO ULQJ

•� 3URJQRVH�IRU�NRPSHWDQVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ

)¡U�YL� VHU�Q UPHUH�Sn�KYLONHQ�IRUPHOO�NRPSHWDQVH�XQJGRPPHQH�KDU�RSSQnGG��HU�GHW
Q¡GYHQGLJ�n��GHILQHUH�GH�IRUPHQH�IRU�IRUPHOO�NRPSHWDQVH�VRP�GHW�HU�PXOLJ�n�RSSQn�

6WXGLHNRPSHWDQVH�.RPSHWDQVH� VRP� JLU� JHQHUHOO� DGJDQJ� WLO� XQLYHUVLWHWHU� RJ� K¡JVNROHU���
'HQQH�NRPSHWDQVHQ�NDQ��L�KRYHGVDN��QnV�ILUH�XOLNH�YHLHU�

•� )XOOI¡UH�RJ�EHVWn�WUH�nU�Sn�HQ�DY�GH�WUH�VWXGLHUHWQLQJ�DOPHQH�RJ�¡NRQRPLVN�
DGPLQLVWUDWLYH�IDJ��PXVLNN�GDQV�GUDPD�HOOHU�LGUHWWVIDJ

•� )XOOI¡UH� RJ� EHVWn� DOPHQIDJOLJ� SnE\JQLQJVnU� HWWHU� n� KD� IXOOI¡UW� RJ� EHVWnWW
PLQVW�JUXQQNXUV�RJ�YN,�Sn�HQ�\UNHVIDJOLJ�UHWQLQJ

•� 7D�JUXQQNXUV�IRUPJLYQLQJVIDJ�RJ�YN,�YN,,�WHJQLQJ�IRUP�RJ�IDUJH�Sn�IRUP�
JLYQLQJVIDJ

•� 7D�HW�JUXQQNXUV���HW�YN,�RJ�YN,,�QDWXUIRUYDOWQLQJ�Sn�QDWXUEUXN

<UNHVNRPSHWDQVH� .RPSHWDQVH� VRP� JLU� IDJEUHY� HOOHU� YLWQHPnO� VRP� GRNXPHQWHUHU� DW� HQ
SHUVRQ�KDU�EHVWnWW�HQ�XWGDQQLQJ�RJ�RSSQnGG�HQ�\UNHVWLWWHO��'HQQH�NRPSHWDQVHQ�NDQ� L
KRYHGVDN�QnV�WUH�YHLHU�

•� *MHQQRP�n�WD�JN�RJ�YN,�L�VNROH�RJ�GHUHWWHU�WR�nU��L�QRHQ�IDJ�OHQJUH��VRP�O UOLQJ
I¡U�PDQ�JnU�RSS�WLO�IDJSU¡YH

•� 7LOVYDUHQGH��PHQ�O UHWLGD�HUVWDWWHV�DY�HW�YN,,�nU�L�VNROH�IRU�GHP�VRP�LNNH�InU�O UH�
SODVV

•� *MHQQRP�JN��YN,�RJ�YN,,�L�VNROH�L�\UNHVIDJ�VRP�LNNH�HU�XQGHU�/RY�RP�IDJRSSO �
ULQJ

�����������������������������������������������
���7LO�HQ�UHNNH�VWXGLHU�NUHYHV�VSHVLHOO�VWXGLHNRPSHWDQVH



��

'RNXPHQWHUW� GHONRPSHWDQVH� )¡OJHQGH� VLWDW� IUD� HYDOXHULQJVIRUVNULIWHQ��� GHILQHUHU� KYD� VRP
NUHYHV�IRU�n�In�Y UH�EHUHWWLJHW�WLO�GHONRPSHWDQVH�RJ�GHONRPSHWDQVHEHYLV�

'HONRPSHWDQVHEHYLV�XWVWHGHV�VRP�HQ�VDPOHW�GRNXPHQWDVMRQ�IRU�HOHY�O UOLQJ�VRP
KDU�IXOOI¡UW�WUHnULJ��HYW�IHPnULJ�RSSO ULQJ��>«@�RJ�VRP�LNNH�I\OOHU�YLONnUHQH�IRU�n
In�YLWQHPnO�HOOHU�IDJ��VYHQQHEUHY��������

'HQQH�SDUDJUDIHQ� L� HYDOXHULQJVIRUVNULIWHQ� DYJUHQVHU�GHONRPSHWDQVH�Sn� WUH�PnWHU��'HQ
VRP�VNDO�KD�GRNXPHQWDVMRQ�Sn�RSSQnGG�GHONRPSHWDQVH�Pn�

��� KD�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ��IXOOI¡UW�

��� KD��Y UW�L�YLGHUHJnHQGH�RSSO ULQJ�L�PLQVW�WUH�nU��IXOOI¡UW�WUHnULJ�

��� LNNH�KD�EHVWnWW�YLGHUHJnHQGH�RSSO ULQJ��VRP�LNNH�I\OOHU�YLONnUHQH�IRU�n�In�YLWQHPnO
HOOHU�IDJ��VYHQQHEUHY

'HWWH� EHW\U� DW� GHUVRP� HQ� XQJGRP� IXOOI¡UHU� WUH� nU� L� YLGHUHJnHQGH� RSSO ULQJ� XWHQ� n� In
IDJEUHY� HOOHU� YLWQHPnO�� KDU� GHQQH�XQJGRPPHQ�RSSQnGG�GHONRPSHWDQVH�RJ� VNDO� KD� HQ
VDPOHW�GRNXPHQWDVMRQ� L� IRUP�DY�GHONRPSHWDQVHEHYLV��0HQ�GHUVRP�KDQ�VOXWWHU� I¡U�GHW
KDU�JnWW�WUH�nU��Vn�KDU�KDQ�LNNH�NUDY�Sn�GHW��0HG�EDNJUXQQ�L�HYDOXHULQJVIRUVNULIWHQ��NDQ�YL
GD�L�WLOOHJJ�WLO�\UNHVNRPSHWDQVH�RJ�VWXGLHNRPSHWDQVH�GHILQHUH�WR�IRUPHU�IRU��NRPSHWDQVH
YHG�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ�

'HONRPSHWDQVH� $YVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ� WLGOLJVW� HWWHU� WUH� nU��PHQ�KDU
LNNH�RSSQnGG�IDJEUHY�HOOHU�YLWQHPnO��

,QJHQ�IRUPHOO�NRPSHWDQVH $YVOXWWHU�YLGHUHJnHQGH�RSSO ULQJ�I¡U�GHW�HU�JnWW� WUH�nU��RJ�KDU
GHUPHG� LNNH� UHWW� WLO� GHONRPSHWDQVHEHYLV�� +HU� YLO� GRNXPHQWD�
VMRQHQ�PnWWH�JLV� L� IRUP�DY�nUVNXUVEHYLV�� IDJNDUDNWHUEHYLV��PR�
GXOEHYLV�HOOHU�EHNUHIWHOVH�Sn�JMHQQRPJnWW�RSSO ULQJ��

0HG�EDNJUXQQ�L�GHQQH�ILUHGHOLQJHQ�HU�GHW�PXOLJ�n�SODVVHUH�DOOH�VRP�DYVOXWWHU�YLGHUHJn�
HQGH�RSSO ULQJ�L�HQ�DY�ILUH�NRPSHWDQVHNDWHJRULHU�

+YRUGDQ�KDU�GHW�Vn�JnWW"�1HGHQIRU�SUHVHQWHUHU�YL�IHP�ELOGHU�VRP�YLVHU�JMHQQRP�
VWU¡PPLQJ�RJ�NRPSHWDQVHRSSQnHOVH�IRU�IHP�JUXSSHU�XQJGRPPHU�

�����������������������������������������������
���.XI������RJ�.XI�����

���'HW�HU� LNNH� VDPOHW� LQQ�JRGH�GDWD�RP� IDNWLVN�XWVWHGHOVH�DY�GHONRPSHWDQVH�EHYLV� WLO�GH�HOHYHQH� VRP� L
I¡OJH�GHWWH�NULWHULHW�KDU�RSSQnGG�GHONRPSHWDQVH��0HQ�YL�KDU� VHWW�QRHQ�XOLNH� O¡VQLQJHU��RJ� VRP�HW� HNV
QHYQHU�YL�DW�HOHYHU�VRP�KDU�RSSQnGG�GHONRPSHWDQVH��KDU�InWW�XWVWHGHW�WUH�nUVNXUVEHYLV� L�VWHGHW�IRU�GHO�
NRPSHWDQVHEHYLV�� 9L�PHQHU� DW� GHW� HU� JRG� JUXQQ� WLO� n� VS¡UUH� RP� SUDNWLVHULQJHQ� DY� GRNXPHQWDVMRQ� DY
GHONRPSHWDQVH�JMHQQRPI¡UHV�WLOIUHGVVWLOOHQGH��'HWWH�SURVMHNWHW�KDU�GHVVYHUUH�LNNH�Y UW�L�VWDQG�WLO�n�VDPOH
LQQ�GDWD�VRP�JM¡U�DW�YL�NDQ�NRQNOXGHUH��PHQ�YL�ILQQHU�JRG�JUXQQ�WLO�n�VWLOOH�VS¡UVPnOHW�

���(YDOXHULQJVIRUVNULIWHQ�������WLO������.XI������RJ�����



��

*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�IRU�HOHYHU
VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH
NODVVHU

)LJXU���*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�JMHQQRP�ILUH�nU�RJ� LQQ� L�GHW� IHPWH�IRU�HOHYHU�VRP�KDU�KDWW

V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��3URVHQW��Q ���

LQJHQ�IRUPHOO
NRPSHWDQVH�������������

VWXGLHNRPSHWDQVH������
IDJEUHY�������������������
\N�YLWQHPnO����������������
IDJEUHY�VNROH�������������
GHONRPSHWDQVH����������

VWXGLHNRPSHWDQVH����
\N�YLWQHPnO��������������
IDJEUHY�VNROH�����������
GHONRPSHWDQVH��������

O UOLQJ�������HOHY������nU

��nU

��nU

��nU

��nU

/ UOLQJ�������HOHY����

1nU�PDQ�VNDO�WHJQH�HW�VOLNW�JMHQQRPVWU¡PQLQJVNDUW�IRU�n��YLVH�KYRUGDQ������HOOHU�IOHUH�
VY UW�IRUVNMHOOLJH�XQJGRPPHU�D��YDQGUHU�JMHQQRP�YLGHUHJnHQGH�RSSO ULQJ�RJ�E��KYLONHQ
IRUPHOO� NRPSHWDQVH�GH�RSSQnU�� HU� GHW� WR� NUDY� WLO� ELOGHW� VRP�NROOLGHUHU��'HW� VNDO� KHOVW
Y UH�GHWDOMHUW�RJ�GHW�VNDO�KHOVW�Y UH�RYHUVLNWOLJ��1nU�PDQ�IRUHQNOHU�IRU�n�JM¡UH�RYHUVLNWOLJ
PLVWHU�PDQ� LQIRUPDVMRQ��(W�VOLNW�ELOGH�YLO�GHUIRU�Y UH�HW�NRPSURPLVV�PHOORP�GLVVH� WR
NUDYHQH��9L�YLO� YLVH�KYRUGDQ�XQJGRP� I¡OJHU� ILUH�KRYHGO¡\SHU� LQQ� L�� JMHQQRP�RJ�XW� DY
YLGHUHJnHQGH�RSSO ULQJ��/¡\SHQH�HU�GHILQHUW�DY�QnU�XQJGRPPHQH�IRUODWHU�YLGHUHJnHQGH
RSSO ULQJ�

/¡\SH� ���8W� I¡U� WUH� nU� HU� RYHU�� ��� SURVHQW� DY� GHP� VRP�KDU� KDWW� V UVNLOW� WLOUHWWHODJW
RSSO ULQJ�L�HJQH�NODVVHU��VOXWWHW�L� O¡SHW�DY�SHULRGHQ�IUD�GH�VWDUWHU�WLO� OLNH�I¡U�VRPPHUHQ
GHW�WUHGMH�nUHW��9L�KDU�L�GHQQH�RPJDQJ�LNNH�VNLOW�HWWHU�QnU�GH�VOXWWHW��PHQ�EHKDQGOHU�GHP
VRP�HQ�JUXSSH��IRU�n�IRUHQNOH����'HWWH�HU�HOHYHU�VRP�KDU�DYVOXWWHW�YLGHUHJnHQGH�RSSO �
ULQJ�XWHQ�QRHQ�IRUP�IRU�IRUPHOO�NRPSHWDQVH��'H�VRP�VOXWWHU�VHQHUH�HQQ�GHW�WUHGMH�nUHW�
YLO�LNNH�IUHPNRPPH�VRP�VOXWWHUH��'H�YLO�LQQJn�L�WDOOHQH�IRU�GHONRPSHWDQVH��HWWHUVRP�GH
KDU�Y UW�PLQVW�WUH�nU�I¡U�GH�KDU�VOXWWHW��RJ�GHUPHG�KDU�NUDY�Sn�GHONRPSHWDQVHEHYLV�



��

/¡\SH����8W�HWWHU�WUH�nU��'LVVH�XQJGRPPHQH�KDU�VOXWWHW�HWWHU�WUH�nU��6RP�YL�KDU�YLVW�RYHU
HU�GHW� ILUH�PXOLJH� IRUPHU� IRU�NRPSHWDQVH�GH�NDQ�RSSQn�GD�� ,QJHQ�DY� HOHYHQH� L�GHQQH
JUXSSHQ�KDU�RSSQnGG�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HWWHU�WUH�nU�L�YLGHUHJnHQGH�����SUR�
VHQW�DY�GH�����HOHYHQH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�VOXWWHW�HWWHU�WUH
nU��PHG�GHONRPSHWDQVH��1nU� ��� SURVHQW� VOXWWHW� I¡U� WUH� nU� RJ� ��� SURVHQW� KDU� RSSQnGG
GHONRPSHWDQVH�HWWHU�WUH�nU��EHW\U�GHW�DW����SURVHQW�IRUWVHWWHU��LQQ�L�GHW�IMHUGH�nUHW�

/¡\SH����8W�HWWHU�ILUH�nU��'LVVH�XQJGRPPHQH�KDU�Y UW�L�YLGHUHJnHQGH�RSSO ULQJ�L�ILUH
nU�I¡U�GH�VOXWWHW��(WWHU�ILUH�nU�NDQ�GH�RSSQn�pQ�DY�IHP�IRUPHU�IRU�NRPSHWDQVH��9L�VHU�DW
pQ�SURVHQW�KDU�RSSQnGG�VWXGLHNRPSHWDQVH�RJ�WUH�SURVHQW�KDU�RSSQnGG�\UNHVNRPSHWDQ�
VH��$Y�GLVVH�KDU�pQ�SURVHQW�RSSQnGG�IDJEUHY�HWWHU���PRGHOOHQ��pQ�SURVHQW�KDU�InWW�\U�
NHVNRPSHWDQVH�L�HW�IDJ�VRP�HU�VNROHIDJ��RJ�HQ�SURVHQW�KDU�InWW�IDJEUHY�HWWHU�VNROHO¡S����
SURVHQW�DY�GH�����L�GHQQH�JUXSSD�KDU�InWW�GHONRPSHWDQVH�HWWHU�ILUH�nU�

/¡\SH����,QQ�L�GHW�IHPWH�nUHW��1RHQ�IRUWVHWWHU�YLGHUH�HWWHU�ILUH�nU��HQWHQ�VRP�HOHY�HOOHU
VRP�O UOLQJ��,�GHQQH�JUXSSD�HU�GHW����SURVHQW�VRP�IRUWVHWWHU�VRP�O UOLQJHU�RJ����SUR�
VHQW�VRP�IRUWVHWWHU�VRP�HOHYHU��)¡UVW�VRPPHUHQ�������HWWHU�DW�GH�HU�IHUGLJH�PHG�IHP�nU�L
YLGHUHJnHQGH�RSSO ULQJ�NDQ�YL�In�YLWH�KYRUGDQ�GHW�JnU�WLO�VOXWW��KYLONHQ�IRUPHOO�NRPSH�
WDQVH�GH�RSSQnU�

9L�VOnU�VDPPHQ�GH�VRP�KDU�RSSQnGG�GH�XOLNH�NRPSHWDQVHQH�HWWHU�KHQKROGVYLV�WUH
RJ�ILUH�nU�InU�HQ�RYHUVLNW�RYHU�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU���WDEHOO����

7DEHOO����.RPSHWDQVHRSSQnHOVH�HWWHU� ILUH�nU��HOHYHU� VRP�KDU�KDWW� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L� HJQH

NODVVHU��3URVHQW��Q ���
.RPSHWDQVH�HWWHU�ILUH�nU $QGHO
,QJHQ�IRUPHOO�NRPSHWDQVH ��
'HONRPSHWDQVH ��
)RUWVDWW�HOHY�O UOLQJ ��
<UNHVNRPSHWDQVH �
6WXGLHNRPSHWDQVH �

*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�IRU�HOHYHU�VRP
KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH
NODVVHU��\UNHVIDJOLJH�VWXGLHUHWQLQJHU

*MHQQRPVWU¡PQLQJV�� RJ� NRPSHWDQVHRSSQnHOVHVNDUWHW� IRU� GH� ���� HOHYHQH� VRP� K¡VWHQ
����� VWDUHW� L� HQ� RUGLQ U� \UNHVIDJNODVVH�� RJ� VRP� KDGGH� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�
IUHPNRPPHU�L�ILJXU���

/¡\SH����8W�I¡U�WUH�nU�HU�RYHU�����SURVHQW�DY�GHP�VRP�K¡VWHQ������VWDUWHW�L�HQ�RU�
GLQ U�NODVVH�Sn�HQ�\UNHVIDJOLJ�VWXGLHUHWQLQJ�RJ�VRP�GD�KDGGH�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ��KDU�IRUODWW�YLGHUHJnHQGH�RSSO ULQJ�I¡U�GHW�YDU�JnWW�WUH�nU��GHW�YLO�VL�GH�HU�XWHQ�IRU�
PHOO�NRPSHWDQVH��%ODQW�GLVVH�KDU�VMX�SURVHQW�VOXWWHW�L�O¡SHW�DY�GH�WR�I¡UVWH�VNROHnUHQH��RJ
���SURVHQW�KDU�VOXWWHW�L�O¡SHW�DY�GHW�WUHGMH�

/¡\SH����8W�HWWHU�GHW�WUHGMH�nUHW�����SURVHQW�DY�HOHYHQH�L�GHQQH�JUXSSHQ�KDU�IRUODWW
YLGHUHJnHQGH�RSSO ULQJ� HWWHU� WUH� nU�� ���SURVHQW�KDU�GHONRPSHWDQVH�RJ� WUH�SURVHQW� KDU



��

VWXGLHNRPSHWDQVH��6HNV�SURVHQW�KDU�\UNHVNRPSHWDQVH��IRUGHOW�PHG�WUH�SURVHQW�Sn�HOHYHU
PHG�YLWQHPnO�IUD�\UNHVIDJ�VRP�HU�UHQH�VNROHO¡S��GHW�YLO�VL� LNNH�IDJ�XQGHU�/RY�RP�IDJ�
RSSO ULQJ�L�DUEHLGVOLYHW�RJ�WUH�SURVHQW�KDU�IDJEUHY�HWWHU�n�KD�WDWW�O UHIDJ�L�VNROH�HWWHU�LNNH
n�KD�InWW�O UHSODVV�

)LJXU���*MHQQRPVWU¡PPLQJ�RJ�NRPSHWDQVH�JMHQQRP�ILUH�nU�RJ�LQQ�L�GHW�IHPWH�IRU�HOHYHU�VRP�KDU�KDWW

V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��<UNHVIDJOLJH�VWXGLHUHWQLQJHU���3URVHQW��Q ����

LQJHQ�IRUPHOO
NRPSHWDQVH�������������

VWXGLHNRPSHWDQVH�����
IDJEUHY������������������
\N�YLWQHPnO����������������
IDJEUHY�VNROH�������������
GHONRPSHWDQVH�����������

VWXGLHNRPSHWDQVH����
\N�YLWQHPnO��������������
IDJEUHY�VNROH�����������
GHONRPSHWDQVH��������

O UOLQJ�������HOHY������nU

��nU

��nU

��nU

��nU

/ UOLQJ�������HOHY���

/¡\SH����8W� HWWHU� GHW� IMHUGH� nUHW�� ���SURVHQW�KDU� IRUODWW� YLGHUHJnHQGH�RSSO ULQJ
HWWHU�ILUH�nU��%ODQW�GLVVH�KDU��nWWH�SURVHQW�GHONRPSHWDQVH�RJ��WR�SURVHQW�VWXGLHNRPSHWDQ�
VH�����SURVHQW�KDU�\UNHVNRPSHWDQVH��KYRUDY����SURVHQW�VRP�KDU�RSSQnGG�IDJEUHY�HWWHU
GHQ�VnNDOWH���PRGHOOHQ��GHW�YLO�VL�JUXQQNXUV�RJ�YN,�L�VNROH�RJ�GH�WR�VLVWH�nUHQH�VRP�O U�
OLQJHU�Sn�HQ�DUEHLGVSODVV��eQ�SURVHQW�KDU�YLWQHPnO�IUD�HW�\UNHVIDJ�PHG�VNROHO¡S��RJ�pQ
SURVHQW�KDU�IDJEUHY�HWWHU�YN,,�L�VNROH�

/¡\SH����,QQ�L�GHW�IHPWH�nUHW�����SURVHQW�L�GHQQH�JUXSSD�HU�IRUWVDWW�L�YLGHUHJnHQGH
RSSO ULQJ�QnU�GHW�IHPWH�nUHW�VWDUWHU��)LUH�SURVHQW�VRP�HOHYHU�RJ����SURVHQW�VRP�O UOLQ�
JHU�� / UOLQJHQH� IRUGHOHU� VHJ� Sn� WUH� NDWHJRULHU�� ��� )HUGLJ�PHG� O UHWLGD��PHQ� LNNH� RSS�
PHOGW����RSSPHOGW�WLO�IDJSU¡YH��YHQWHU�Sn�n�In�Jn�RSS�RJ����HU�IRUWVDWW�L�O UH�HQWHQ�IRUGL
GH�HU�L�HW�IDJ�PHG�ODQJ�O UHWLG�²�L�QRHQ�DY�HOHNWURIDJHQH�VWDUWHU�IRU�HNVHPSHO�LNNH�O UHWL�
GD�I¡U�HWWHU�WUH�nU�L�VNROH�²�HOOHU�GH�KDU�InWW�IRUOHQJHW�O UHWLG�Sn�JUXQQ�DY�XOLNH�IRUPHU�IRU
IUDY U�

9L�VOnU�VDPPHQ�GHP�VRP�KDU�RSSQnGG�GH�XOLNH�NRPSHWDQVHQH�HWWHU�KHQKROGVYLV
WUH�RJ�ILUH�nU�RJ�InU�HQ�RYHUVLNW�RYHU�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�



��

7DEHOO����.RPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU��HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ �

UH�NODVVHU�²�\UNHVIDJOLJH�VWXGLHUHWQLQJHU��3URVHQW��Q ����
.RPSHWDQVH�HWWHU�ILUH�nU $QGHO
,QJHQ�IRUPHOO�NRPSHWDQVH ��
'HONRPSHWDQVH ��
)RUWVDWW�HOHY�O UOLQJ ��
<UNHVNRPSHWDQVH ��
6WXGLHNRPSHWDQVH �

*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�IRU�HOHYHU�VRP
KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH
NODVVHU��DOPHQIDJOLJH�VWXGLHUHWQLQJHU

)LJXU���*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�JMHQQRP�ILUH�nU�RJ� LQQ� L�GHW� IHPWH�IRU�HOHYHU�VRP�KDU�KDWW

V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��$OPHQIDJOLJH�VWXGLHUHWQLQJHU����3URVHQW��Q ����

�

LQJHQ�IRUPHOO
NRPSHWDQVH��������������

VWXGLHNRPSHWDQVH������
IDJEUHY�������������������
\N�YLWQHPnO����������������
IDJEUHY�VNROH�������������
GHONRPSHWDQVH����������

VWXGLHNRPSHWDQVH����
\N�YLWQHPnO��������������
IDJEUHY�VNROH�����������
GHONRPSHWDQVH��������

O UOLQJ�������HOHY������nU

��nU

��nU

��nU

��nU

/ UOLQJ������HOHY���

/¡\SH����8W�I¡U�WUH�nU�HU�RYHU��1L�SURVHQW�DY�GHP�VRP�K¡VWHQ������VWDUWHW�L�HQ�RUGLQ U
NODVVH� L� HQ� DY�GH� WUH� DOPHQIDJOLJH� VWXGLHUHWQLQJHQH��KDU� IRUODWW� YLGHUHJnHQGH�RSSO ULQJ
I¡U� GHW� KDU� JnWW� WUH� nU��'H� KDU� LQJHQ� IRUPHOO� NRPSHWDQVH�� %ODQW� GLVVH� KDU� WUH� SURVHQW
VOXWWHW�L�O¡SHW�DY�GH�WR�I¡UVWH�VNROHnUHQH��RJ�VHNV�SURVHQW�KDU�VOXWWHW�L�O¡SHW�DY�GHW�WUHGMH�

/¡\SH����8W�HWWHU�GHW�WUHGMH�nUHW�����SURVHQW�L�GHQQH�HOHYJUXSSHQ�VOXWWHW�HWWHU�WUH
nU�����SURVHQW�PHG�GHONRPSHWDQVH�RJ����SURVHQW�PHG�VWXGLHNRPSHWDQVH��9L�PHUNHU�RVV
DW�EODQW�HOHYHU�VRP�K¡VWHQ������VWDUWHW� L�RUGLQ UH�NODVVHU�Sn�DOPHQIDJOLJH�UHWQLQJHU�RJ



��

VRP�KDGGH�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ��KDU�ILUH�DY�WL�RSSQnGG�JHQHUHOO� VWXGLHNRPSH�
WDQVH�HWWHU�RUGLQ U�WLG�RJ�QRUPHUW�SURJUHVMRQ�

/¡\SH����8W�HWWHU�GHW�IMHUGH�nUHW��1n�HU�GHW�\WWHUOLJHUH����SURVHQW�VRP�VOXWWHU��7R
SURVHQW�KDU�RSSQnGG�\UNHVNRPSHWDQVH�HWWHU�ILUH�nU��HQ�SURVHQW�IDJEUHY�HWWHU�WR�nU�L�VNROH
RJ�WR�nU�L�O UH�RJ�pQ�SURVHQW�YLWQHPnO�IUD�HW�\UNHVIDJ�VRP�HU�UHQW�VNROHO¡S��9LGHUH�KDU�WL
SURVHQW� RSSQnGG� GHONRPSHWDQVH� RJ� HOOHYH� SURVHQW� VWXGLHNRPSHWDQVH�� 9L� PHUNHU� RVV
GHQ�UHODWLYW�K¡\H�DQGHOHQ�EODQW�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODV�
VHU�Sn�DOPHQIDJOLJH�UHWQLQJHU�VRP�IDNWLVN�NODUHU�n�RSSQn�VWXGLHNRPSHWDQVH�QnU�GH�EUX�
NHU�HWW�nU�HNVWUD��'H�NDQ�KD�KDWW�XOLNH�O¡S��JUXQQNXUV�RYHU�WR�nU��WR�nU�Sn�YN,��WDWW�YN,,�Sn
Q\WW�HOOHU�GH�KDU�KDWW�HW�IULnU�

/¡\SH����,QQ�L�GHW�IHPWH�nUHW��)LUH�SURVHQW�DY�XQJGRPPHQH�Sn�DOPHQIDJOLJH�UHW�
QLQJHU�HU�IRUWVDWW�L�YLGHUHJnHQGH�RSSO ULQJ��WR�SURVHQW�VRP�O UOLQJHU�RJ�WR�SURVHQW�VRP
HOHYHU�

9L�VOnU�VDPPHQ�GHP�VRP�KDU�RSSQnGG�GH�XOLNH�NRPSHWDQVHQH�HWWHU�KHQKROGVYLV
WUH�RJ�ILUH�nU�RJ�InU�HQ�RYHUVLNW�RYHU�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�

7DEHOO����.RPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU��HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ �

UH�NODVVHU�²�DOPHQIDJOLJH�VWXGLHUHWQLQJHU��3URVHQW���Q ����
.RPSHWDQVH�HWWHU�ILUH�nU $QGHO
,QJHQ�IRUPHOO�NRPSHWDQVH �
'HONRPSHWDQVH ��
)RUWVDWW�HOHY�O UOLQJ �
<UNHVNRPSHWDQVH �
6WXGLHNRPSHWDQVH ��



��

*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�IRU�RUGLQ UH
HOHYHU�²�\UNHVIDJOLJH�VWXGLHUHWQLQJHU

)LJXU���*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�JMHQQRP�ILUH�nU�RJ�LQQ�L�GHW�IHPWH�IRU�RUGLQ UH�HOHYHU��<UNHV�

IDJOLJH�VWXGLHUHWQLQJHU����3URVHQW��Q ����

LQJHQ�IRUPHOO
NRPSHWDQVH�������������

VWXGLHNRPSHWDQVH������
IDJEUHY�������������������
\N�YLWQHPnO����������������
IDJEUHY�VNROH������������
GHONRPSHWDQVH�����������

VWXGLHNRPSHWDQVH�����
\N�YLWQHPnO����������������
IDJEUHY�VNROH�������������
GHONRPSHWDQVH����������

O UOLQJ�������HOHY������nU

��nU

��nU

��nU

��nU

/ UOLQJ�������HOHY���

/¡\SH����8W�I¡U�WUH�nU�HU�RYHU�����SURVHQW�DY�\UNHVIDJHOHYHQH�KDU�VOXWWHW�I¡U�GHW�KDU�JnWW�WUH
nU��RJ�KDU�GHUPHG�IRUODWW�YLGHUHJnHQGH�RSSO ULQJ�XWHQ�QRHQ�IRUP�IRU�IRUPHOO�NRPSHWDQ�
VH�

/¡\SH����8W�HWWHU�GHW�WUHGMH�nUHW�����SURVHQW�DY�\UNHVIDJHOHYHQH�VOXWWHU�HWWHU�WUH�nU����
SURVHQW�PHG�GHONRPSHWDQVH�RJ����SURVHQW�PHG�VWXGLHNRPSHWDQVH��cWWH�SURVHQW�VOXWWHU
PHG�\UNHVNRPSHWDQVH��KYRUDY�VHNV�SURVHQW�PHG�YLWQHPnO�IUD�UHQH�VNROHO¡S��RJ�WR�SUR�
VHQW�PHG�IDJEUHY�HWWHU�n�KD�WDWW�YN,,�L�VNROH�L�HW�IDJ�VRP�HJHQWOLJ�HU�O UHIDJ��9L�PHUNHU
RVV�GHQ�UHODWLYW�VWRUH�DQGHOHQ�\UNHVIDJHOHYHU�VRP�RSSQnU�VWXGLHNRPSHWDQVH�HWWHU�WUH�nU�
9L�VHU�OLWW�Q UPHUH�Sn�GHP�VHLQHUH�L�GHWWH�QRWDWHW�

/¡\SH����8W�HWWHU�GHW�IMHUGH�nUHW�����SURVHQW�L�GHQQH�JUXSSHQ�VOXWWHU�HWWHU�ILUH�nU��)LUH
SURVHQW�PHG�GHONRPSHWDQVH�RJ�VHNV�PHG�VWXGLHNRPSHWDQVH�����SURVHQW�KDU�\UNHVNRP�
SHWDQVH� HWWHU� ILUH� nU� L� YLGHUHJnHQGH� RSSO ULQJ�� KYRUDY� ��� SURVHQW� KDU� IDJEUHY� HWWHU
��PRGHOOHQ��eQ�SURVHQW�KDU�\UNHVNRPSHWDQVH�IUD�LNNH�O UHIDJ��RJ�����SURVHQW�KDU�IDJ�
EUHY�HWWHU�n�KD�WDWW�O UHIDJ�L�VNROH�

/¡\SH����,QQ�L�GHW� IHPWH�nUHW�����SURVHQW�IRUWVHWWHU�L�YLGHUHJnHQGH�RSSO ULQJ�QnU�GHW
IHPWH� nUHW� VWDUWHU�� KYRUDY� pQ�SURVHQW� HU� HOHYHU� RJ� ���SURVHQW� HU� O UOLQJHU�� 6RP�QHYQW
RYHU��HU�GHWWH�HQWHQ�O UOLQJHU�VRP�HU�IHUGLJH�PHG�O UD�RJ�YHQWHU�Sn�n�EOL�RSSPHOGW��HOOHU
GH�HU�RSSPHOGW�RJ�YHQWHU�Sn�n�In�DYOHJJH�IDJSU¡YHQ��(QGHOLJ�NDQ�GHW�RJVn�Y UH�O UOLQJHU



��

VRP�HQGD�LNNH�HU�IHUGLJH�PHG�O UHWLGD�VL��HQWHQ�IRUGL�GH�KDU�InWW�XWVHWWHOVH�HOOHU�IRUGL�GH
KDU�ODQJ�O UHWLG�

9L�VOnU�VDPPHQ�GHP�VRP�KDU�RSSQnGG�GH�XOLNH�NRPSHWDQVHQH�HWWHU�KHQKROGVYLV
WUH�RJ�ILUH�nU�RJ�InU�HQ�RYHUVLNW�RYHU�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�

7DEHOO� ��� .RPSHWDQVHRSSQnHOVH� HWWHU� ILUH� nU�� RUGLQ UH� HOHYHU�� \UNHVIDJOLJH� VWXGLHUHWQLQJHU�� � 3URVHQW�

Q ����
.RPSHWDQVH�HWWHU�ILUH�nU $QGHO
,QJHQ�IRUPHOO�NRPSHWDQVH ��
'HONRPSHWDQVH ��
)RUWVDWW�HOHY�O UOLQJ ��
<UNHVNRPSHWDQVH ��
6WXGLHNRPSHWDQVH ��

*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�IRU�RUGLQ UH
HOHYHU�²�DOPHQIDJOLJH�VWXGLHUHWQLQJHU

)LJXU���*MHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVH�JMHQQRP�ILUH�nU�RJ� LQQ� L�GHW� IHPWH�IRU�RUGLQ UH�HOHYHU��$O�

PHQIDJOLJH�VWXGLHUHWQLQJHU����3URVHQW��Q ����

LQJHQ�IRUPHOO
NRPSHWDQVH���������������

VWXGLHNRPSHWDQVH������
IDJEUHY�������������������
\N�YLWQHPnO����������������
IDJEUHY�VNROH�������������
GHONRPSHWDQVH�����������

VWXGLHNRPSHWDQVH������
\N�YLWQHPnO�����������������
IDJEUHY�VNROH��������������
GHONRPSHWDQVH�����������

O UOLQJ�������HOHY������nU

��nU

��nU

��nU

��nU

/ UOLQJ������HOHY���

/¡\SH����8W�I¡U�WUH�nU�HU�RYHU��7UH�SURVHQW�DY�DOPHQIDJHOHYHQH�VOXWWHU�I¡U�GHW�HU�JnWW�WUH�nU�
RJ�HQGHU�XWHQ�IRUPHOO�NRPSHWDQVH�

/¡\SH����8W�HWWHU�GHW�WUHGMH�nUHW�����SURVHQW�DY�DOPHQIDJHOHYHQH�IRUODWHU�YLGHUHJnHQGH
RSSO ULQJ�HWWHU� WUH�nU��'D�KDU����SURVHQW�RSSQnGG�VWXGLHNRPSHWDQVH�HWWHU�RUGLQ U� WLG
RJ�QRUPHUW�SURJUHVMRQ�����SURVHQW�KDU�VOXWWHW�PHG�GHONRPSHWDQVH�



��

/¡\SH����8W�HWWHU�GHW�IMHUGH�nUHW��<WWHUOLJHUH�ILUH�SURVHQW�JnU�GHW�IMHUGH�nUHW�I¡U�GH�VOXW�
WHU��KYRUDY�WR�SURVHQW�RSSQnU�GHONRPSHWDQVH��9LGHUH�RSSQnU�HQGD�WR�SURVHQW�DY�GHQQH
JUXSSD�VWXGLHNRPSHWDQVH��9L�PHUNHU�RVV�DW�DQGHOHQ�VRP�NODUWH�VWXGLHNRPSHWDQVH� LNNH
¡NWH�V UOLJ�P\H�IUD�WUHGMH�WLO�IMHUGH�nU��'HW�NDQ�YLUNH�VRP�RP�SRWHQVLDOHW�YDU�WDWW�XW�HWWHU
RUGLQ U��QRUPHUW�WLG��9L�KXVNHU�DW�EODQW�DOPHQIDJHOHYHQH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ� L� RUGLQ UH� NODVVHU�� ¡NWH� DQGHOHQ�PHG� RSSQnGG� VWXGLHNRPSHWDQVH� IUD� ��� SURVHQW
HWWHU� WUH�nU� WL����SURVHQW�HWWHU�ILUH�nU��,�GHQQH�JUXSSHQ�YDU�GHW� W\GHOLJYLV�HW�VW¡UUH�XXW�
Q\WWHW�SRWHQVLDOH��VRP�EOH�UHDOLVHUW�QnU�GLVVH�HOHYHQH�ILNN�EUXNH�OLWW�HNVWUD�WLG�

/¡\SH����,QQ�L�GHW�IHPWH�nUHW��eQ�SURVHQW�DY�XQJGRPPHQH�Sn�DOPHQIDJOLJH�UHWQLQJHU
HU�IRUWVDWW�O UOLQJHU�QnU�GHW�IHPWH�nUHW�EHJ\QQHU�

9L�VOnU�VDPPHQ�GHP�VRP�KDU�RSSQnGG�GH�XOLNH�NRPSHWDQVHQH�HWWHU�KHQKROGVYLV
WUH�RJ�ILUH�nU�RJ�InU�HQ�RYHUVLNW�RYHU�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�

7DEHOO� ���.RPSHWDQVHRSSQnHOVH� HWWHU� ILUH� nU�� HOHYHU� VRP� LNNH�KDU�KDWW� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� ²

DOPHQIDJOLJH�VWXGLHUHWQLQJHU���3URVHQW��Q ����
.RPSHWDQVH�HWWHU�ILUH�nU $QGHO
,QJHQ�IRUPHOO�NRPSHWDQVH �
'HONRPSHWDQVH ��
)RUWVDWW�HOHY�O UOLQJ �
<UNHVNRPSHWDQVH �
6WXGLHNRPSHWDQVH ��

(W�VDPOHW�ELOGH�DY�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH
RJ�IHP�nU

9L�KDU�Qn�VHWW�Sn�SURJUHVMRQ�RJ�NRPSHWDQVHRSSQnHOVH�IRU�GH�IHP�JUXSSHQH�YL�KDU�IXOJW
IUD�GH�VWDUWHW�L�YLGHUHJnHQGH�RSSO ULQJ�K¡VWHQ�������6DPOHW�VHU�GHWWH�XW�VRP�L�WDEHOO���
RJ�ILJXU����



��

)LJXU����.RPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�IRU�IHP�JUXSSHU�HOHYHU
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7DEHOO����.RPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�IRU�IHP�JUXSSHU�HOHYHU��3URVHQW
.RPSHWDQVH�HWWHU�ILUH�nU 7LOU��L�HJQH

NODVVHU��Q ����
7LOU��L�RUG�NODVV�
\I
�Q ����

7LOU��L�RUG�NODVV�
DI
�Q ����

<I�HOHYHU
�Q ����

$I�HOHYHU
�Q ����

,QJHQ�IRUPHOO�NRPSHWDQVH �� �� � �� �
'HONRPSHWDQVH �� �� �� �� ��
)RUWVDWW�HOHY�O UOLQJ �� �� � �� �
<UNHVNRPSHWDQVH � �� � �� �
6WXGLHNRPSHWDQVH � � �� �� ��

6RP�GHW�IUHPJnU�DY�WDEHOO�����GHW�HU�IRUWVDWW�HQ�JRG�GHO�DY�XQJGRPPHQH�VRP�EHJ\QWH
K¡VWHQ�������VRP�IRUWVDWW�HU�LQQHQIRU�YLGHUHJnHQGH�RSSO ULQJ��'HWWH�GUHLHU�VHJ�L�KRYHG�
VDN�RP�WR�JUXSSHU��)¡UVW�HU�GHW�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH
NODVVHU��RJ�VRP�KDU�EHKRY�IRU�n�Y UH�OHQJHU�L�YLGHUHJnHQGH�RSSO ULQJ��'LVVH�NDQ�RJVn�KD
InWW�XWYLGHW�UHWW�HWWHU�VDNN\QGLJ�YXUGHULQJ���

'HQ�VW¡UVWH�JUXSSHQ�DY�GH�VRP�IRUWVDWW�HU�L�YLGHUHJnHQGH�RSSO ULQJ�HU�LPLGOHUWLG
O UOLQJHU� VRP�DY�XOLNH�JUXQQHU� LNNH�HU�NRPPHW� IUHP� WLO� DYOHJJHOVH� DY� IDJSU¡YHQ�HQQn�
'HUPHG�HU�GHW�XPXOLJ�n�WHJQH�GHW�NRPSOHWWH��NRUUHNWH��NRPSHWDQVHRSSQnHOVHVNDUWHW�IRU
GHW�XWYDOJHW�DY�HOHYHU�VRP�GHWWH�SURVMHNWHW�KDU�IXOJW��'HW�Pn�YHQWH�WLO�IOHUH�HU�KHOW�IHUGL�
JH��0HQ�GHW�YL�NDQ�JM¡UH��HU�n�WHJQH�HW�VOLNW�ELOGH�EDVHUW�Sn�HQ�SURJQRVH�IRU�KYRUGDQ�GHW
NRPPHU�WLO�n�Jn�PHG�HOHYHQH�RJ�O UOLQJHQH�VRP�HQQn�LNNH�HU�IHUGLJH�

9L� KDU� VWXGHUW� XQJGRPPHQH� VRP� IRUWVDWW� HU� L� YLGHUHJnHQGH� RSSO ULQJ� Q¡\H�� RJ
VHWW�Sn�RP�GH�KDU�EHVWnWW�JUXQQNXUV�RJ�YN,��RJ�YL�KDU�VHWW�Sn�NDUDNWHUHQH�GHUHV��'HUVRP
EnGH�JUXQQNXUVHW�RJ�YN,��HYW�YN,,�L�QRHQ�HOHNWURIDJ��HU�EHVWnWW��RJ�GHUVRP�GH�KDU�QRHQ�
OXQGH�JRGH�NDUDNWHUHU�IUD�JUXQQNXUV�RJ�YN,��HU�GHW�ULPHOLJ�JUXQQ�WLO�n�IRUYHQWH�DW�GH�YLO
NODUH�IDJSU¡YHQ��'HWWH�EDVHUHU�YL�RJVn�Sn�DW�GDWDLQQVDPOLQJHQ�YLVHU�DW�GHW�HU�VY UW�In�DY

�����������������������������������������������
���+HU�HU� UHJLVWHUGDWD� OLWW�XNODUH�� Vn�YL�NDQ� LNNH�Y UH�VLNUH�Sn�DW�GHW�HU� VOLN��PHQ�GHW� VHU�XW� WLO� DW� VY UW
PDQJH�DY�GLVVH� IRUWVDWW�KDU� UHWW� WLO� YLGHUHJnHQGH�RSSO ULQJ� L� VLWW� IHPWH�nU��KYLONHW�NDQ� W\GH�Sn�XWYLGHW
UHWW�
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GHP�VRP�JnU�RSS�VRP�VWU\NHU�WLO�IDJSU¡YHQ��1nU�GH�NRPPHU�Vn�ODQJW��VHU�GHW�XW�WLO�n�Jn
EUD��2JVn�IRU�GHP�VRP�JnU�Sn�DOPHQIDJOLJH�UHWQLQJHU�KDU�YL� ODJW�LQQ�QRHQ�NULWHULHU�YHG
XWDUEHLGHOVH�DY�SURJQRVH��6HU�YL�IRU�HNVHPSHO��DW�HQ�HOHY�KDU�JRGH�NDUDNWHUHU�RJ�EHVWnWW
EnGH�IUD�JUXQQNXUV�RJ�YN,��PHQ�NDQVNMH�KDU�Y UW�HW�nU�ERUWH��Vn�HU�GHW�LQJHQ�JUXQQ�WLO�n
WUR�DW�GHQQH�HOHYHQ�LNNH�YLO�NODUH�n�RSSQn�VWXGLHNRPSHWDQVH��3n�EDNJUXQQ�DY�GHQQH�RJ
DQGUH�YXUGHULQJHU��VRP�YL�LNNH�UHGHJM¡U�IRU�L�GHWDOM�KHU��KDU�YL�IRUGHOW�GHP�VRP�IRUWVDWW
HU� HOHYHU� HOOHU� O UOLQJHU� K¡VWHQ� ����� Sn� GH� WUH� NRPSHWDQVHJUXSSHQH�� GHO��� \UNHV�� HOOHU
VWXGLHNRPSHWDQVH��3n�GHQQH�PnWHQ�KDU�YL�HQGW�RSS�PHG�HQ�SURJQRVH���IRU�NRPSHWDQVH�
RSSQnHOVH�IRU�GH�IHP�HOHYJUXSSHQH�VRP�IUHPJnU�DY�WDEHOO����

7DEHOO� ���3URJQRVH� IRU� NRPSHWDQVHRSSQnHOVH� QnU� DOOH� HU� IHUGLJH�� )HP� HOHYJUXSSHU�� 3URVHQW� LQQH� KYHU

JUXSSH�
.RPSHWDQVH�HWWHU�ILUH�nU 7LOU��L�HJQH

NODVVHU��Q ����
7LOU��L�RUG�NODVV�
\I
�Q ����

7LOU��L�RUG�NODVV�
DI
�Q ����

<I�HOHYHU
�Q ����

$I�HOHYHU
�Q ����

,QJHQ�IRUPHOO�NRPSHWDQVH �� �� � �� �
'HONRPSHWDQVH �� �� �� �� ��
<UNHVNRPSHWDQVH � �� � �� �
6WXGLHNRPSHWDQVH � � �� �� ��

9L�KDU�RJVn�JMRUW�HQ�EHUHJQLQJ�DY�NRPSHWDQVHRSSQnHOVH�IRU�KHOH�nUVNXOOHW�VDPOHW��'D�KDU
YL� WDWW�KHQV\Q� WLO� DW� L� YnUW� WRWDOH� XWYDOJ� HU� HOHYHU� VRP� InU� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ
RYHUUHSUHVHQWHUW��YHG�DW�YL�KDU�IRUHWDWW�HQ�YHNWLQJ�DY�GDWD����'D�NDQ�YL�ODJH�HQ�SURJQRVH
IRU�KYRUGDQ�XQJGRPPHQH�L�GH�VHNV�I\ONHQH�VRP�HU�PHG�L�GHWWH�SURVMHNWHW�YLO�IRUGHOH�VHJ
Sn� ILUH� XOLNH� NRPSHWDQVHIRUPHU� QnU� DOOH� KDU� DYVOXWWHW� YLGHUHJnHQGH�RSSO ULQJ�� GH� DOOHU
IOHVWH�L�O¡SHW�DY�������ERUWVHWW�IUD�QRHQ�In�O UOLQJHU�VRP�KDU�O UHWLG�LQQ�L�QHVWH�nUWXVHQ
�RJ�NDQVNMH�QRHQ�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�VRP�YLO�In�ORY�WLO�n�Jn
HWW�VMHWWH�nU��
3URJQRVHQ�IUHPJnU�DY�ILJXU�����'HU�VHU�YL�DW�EODQW�KHOH�NXOOHW�UHWWVHOHYHU�IUD�K¡VWHQ�����
L�VHNV�I\ONHU��YLO�

•� ���SURVHQW�RSSQn�VWXGLHNRPSHWDQVH

•� ���SURVHQW�RSSQn�\UNHVNRPSHWDQVH

•� ���SURVHQW�RSSQn�GHONRPSHWDQVH

•� ��SURVHQW�YLO�LNNH�RSSQn�IRUPHOO�NRPSHWDQVH
�����������������������������������������������
���c�XWDUEHLGH�DQ�VOLN�SURJQRVH�HU�VHOYVDJW�LNNH�XSUREOHPDWLVN��2J�GHW�HU�KHOW�VLNNHUW�DW�GHQ�LNNH�YLO�WUHIIH
����SURVHQW��7R� IRUKROG�JM¡U�DW�YL� WLOODWHU�RVV�GHWWH�����'HWWH�HU� HQ�XQGHUYHLVUDSSRUWHULQJ�� ,�SURVMHNWHWV
VOXWWUDSSRUW�YHW�YL�KYRUGDQ�GHW�KDU�JnWW��9L�KDU�DOWVn�HQ�NRUULJHULQJVPXOLJKHW�����6DPWLGLJ�VRP�YL�SUHVHQ�
WHUHU�SURJQRVHQ��YLVHU�YL�RJVn�GHQ�IDNWLVNH�NRPSHWDQVHRSSQnHOVH�K¡VWHQ�������9L�KROGHU�LQJHQWLQJ�VNMXOW
RJ�OHVHUHQ�NDQ�VHOY�YXUGHUH�

���1nU�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU�RYHUUHSUHVHQWHUW�Pn�YL�JL�GHP�HQ�YHNW�VOLN�DW�GH
WHOOHU�PLQGUH�HQQ�HQ��'HW�KDU�YL�JMRUW��YHG�DW�GH�HU�PXOWLSOLVHUW�PHG�HQ�IDNWRU�PLQGUH�HQQ�pQ��(OHYHU�VRP
KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�KHQKROGVYLV�HJQH�RJ�RUGLQ UH�NODVVHU�HU�JLWW�XOLN�YHNW��IRUGL�GH�HU�XOLNW
RYHUUHSUHVHQWHUW� L� YnUW� XWYDOJ�� 3n� WLOVYDUHQGH�PnWH� VRP�GLVVH� JUXSSHQH� HU� YHNWHW� QHG�� HU� GH� RUGLQ UH
HOHYHQH�L�\UNHVIDJOLJH�RJ�DOPHQIDJOLJH�NODVVHU�YHNWHW�RSS��IRUGL�GH�HU�XQGHUUHSUHVHQWHUW�L�XWYDOJHW��1nU�GH
HU�YHNWHW�RSS�HU�GH�PXOWLSOLVHUW�PHG�HQ�IDNWRU�VW¡UUH�HQQ�HQ��2JVn�GLVVH�HU�JLWW�XOLN�YHNW��IRUGL�GH�YDU�XOLNW
XQGHUUHSUHVHQWHUW�L�XWYDOJHW�
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)LJXU� ���3URJQRVH� IRU� NRPSHWDQVHRSSQnHOVH� IRU� DOOH� UHWWVHOHYHQH� IUD� K¡VWHQ� ����� L� VHNV� I\ONHU�� ����

HOHYHU�YHNWHW�PHG�KHQV\Q�Sn�V UVNLOW�WLOUHWWHODJW�RJ�DOPHQIDJOLJ�\UNHVIDJOLJ

VWXGLH�
NRPS
����

LNNH�IRUP��
NRPS
���

\UNHV�NRPS
����

GHO�
NRPS
����

1nU�YL�VNDO�WRONH�SURJQRVHELOGHW�L�ILJXU����HU�GHW�QRHQ�IRUKROG�YL�Pn�KXVNH�Sn�

•� 5HWWVHOHYHQH�IUD�K¡VWHQ������VRP�HU�IXOJW�L�OLWW�RYHU�ILUH�nU�EOH�UHNUXWWHUW�WLO�GHWWH
SURVMHNWHW�L�RNWREHU�������'HW�EHW\U�DW�GH�VRP�LNNH�V¡NWH��LNNH�EHJ\QWH��HOOHU�VOXW�
WHW� IUD� MXQL� WLO� RNWREHU� ������ LNNH� NXQQH� EOL� IDQJHW� RSS� L� GHQQH� XQGHUV¡NHOVHQ�
0DQJH�DY�GLVVH�YLO�LNNH�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH��RJ�YLO�ELGUD�WLO�DW�DQ�
GHOHQ� XWHQ� IRUPHOO� NRPSHWDQVH� RJ�PHG� GHONRPSHWDQVH� EOLU� QRH� K¡\HUH�� RJ� GHW
YLOOH�Y UW�QRHQ�I UUH�PHG�\UNHVNRPSHWDQVH��6DPWLGLJ�YHW�YL���DW�NRPSHWDQVHRSS�
QnHOVHQ� EODQW� GHP� VRP� VOXWWHW� I¡U� RNWREHU� ����� RJ� EOH� IDQJHW� RSS� DY� RSSI¡O�
JLQJVWMHQHVWHQ�� HU� K¡\HUH� HQQ� EODQW� XQJGRP�PHG� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�
'HWWH�ELGUDU�WLO�DW�DQGHOHQ�PHG�\UNHVNRPSHWDQVH�¡NHU��.DQVNMH�QHWWRHQ�L�IRUKROG
WLO�SURJQRVHQ�EOLU�QXOO"

•� 8WYDOJHW� XWJMRUGH� DOOH� UHWWVHOHYHU� VRP� KDGGH� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� Sn
JUXQQNXUV� L�GH�VHNV�I\ONHQH�$NHUVKXV��%XVNHUXG��$XVW�$JGHU��+RUGDODQG��0¡UH�
RJ�5RPVGDO�RJ�7URPV�K¡VWHQ�������6LWXDVMRQHQ�NDQ�Y UH�DQQHUOHGHV� L�GH�DQGUH
���I\ONHQH�

•� )RUGL� GHWWH� SULP UW� HU� HQ� XQGHUV¡NHOVH� DY� HOHYHU� VRP� KDU� V UVNLOW� WLOUHWWHODJW
RSSO ULQJ��Vn�HU�GH�RYHUUHSUHVHQWHUW�L�XWYDOJHW��PHQV�RUGLQ UHOHYHU�²�DOPHQIDJHOH�
YHU�PHU�HQQ�\UNHVIDJHOHYHU�²��HU�XQGHUUHSUHVHQWHUW��9L��Pn�GHUIRU�YHNWH�QnU�YL�VNDO
IRUV¡NH�n�VL�QRH�RP�KHOH�NXOOHW�VOLN�VRP�KHU�

�����������������������������������������������
���*U¡JDDUG�RJ�0LGWVXQGVWDG�����
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.DSLWWHO���+YD�SnYLUNHU
NRPSHWDQVHRSSQnHOVHQ"

'HWWH�NDSLWOHW�VWDUWHU�PHG�n�VH�Sn�ELYDULDWH�VDPPHQKHQJHU�PHOORP�NRPSHWDQVHRSSQnHO�
VH�RJ�QRHQ�DY�GH�XDYKHQJLJH�YDULDEOHQH� L�GDWDPDWHULDOHW��7LO� VOXWW� L�NDSLWOHW� VNDO�YL�YHG
KMHOS�DY�ORJLVWLVN�UHJUHVMRQ�XQGHUV¡NH�HYHQWXHOOH�PXOWLYDULDWH�VDPPHQKHQJHU�

6WXGLHUHWQLQJ�RJ�NRPSHWDQVHRSSQnHOVH

,�ILJXU����YLVHU�YL�EnGH�D��NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�RJ�E��SURJQRVH�IRU�NRPSH�
WDQVHRSSQnHOVH�HWWHU�IHP�nU�

)LJXU����.RPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�RJ�SURJQRVH�IRU�NRPSHWDQVHRSSQnHOVH�HWWHU�IHP�nU�IRU�XOLNH

VWXGLHUHWQLQJHU��+HOH�NXOOHW��9HNWHW�
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,� ILJXUHQ� HU� KYHU� VWXGLHUHWQLQJ� UHSUHVHQWHUW� YHG� WR� V¡\OHU��'HQ� YHQVWUH� HU� VLWXDVMRQHQ
HWWHU� ILUH� nU�� GHQ� K¡\UH� HU� SURJQRVHQ� HWWHU� IHP� nU�� �3URJQRVHQ� HU� EDVHUW� Sn� HOHYH�
QHV�O UOLQJHQHV�WLGOLJHUH�SUHVWDVMRQHU�RJ�VNROHKLVWRULH���'HW�YL�VHU�HU�DW�VWXGLHUHWQLQJHQH
JUXSSHUHU�VHJ�QDWXUOLJ�VDPPHQ�WUH�RJ�WUH����XW�IUD�KYRUGDQ�NRPSHWDQVHRSSQnHOVHQ�HU��9L
VOnU�GHP�VDPPHQ�RJ�VHU�Sn�NRPSHWDQVHRSSQnHOVH�IRU�ILUH�XOLNH�VWXGLHUHWQLQJVJUXSSHU�L
ILJXU����

�����������������������������������������������
���NS�NDQ�YL�LNNH�VL�QRH�RP�HWWHUVRP�YL�EDUH�KDU�PHG�pQ�HOHY�IUD�GHQQH�VWXGLHUHWQLQJHQ
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)LJXU����3URJQRVH�IRU�NRPSHWDQVHRSSQnHOVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ�IRU�ILUH�JUXSSHU�DY

VWXGLHUHWQLQJHU��+HOH�NXOOHW�L�VHNV�I\ONHU��9HNWHW�

��� ���� ���� ���� ���� �����

D¡�PG�LI

KV�IR�QD

HO�PH�KQ

WU�WE�E\

LIN

GHO

\UN

VWXG

9L�REVHUYHUHU�

•� 3n�GH�DOPHQIDJOLJH�UHWQLQJHQH�YLO�RP�ODJ�WUH�IMHUGHGHOHU�RSSQn�VWXGLHNRPSHWDQVH
RJ� RPODJ� HQ� IMHUGHGHO� YLO� RSSQn� GHONRPSHWDQVH�� 1RHQ� VY UW� In� � YLO� RSSQn� \U�
NHVNRPSHWDQVH�HOOHU�VOXWWH�XWHQ�IRUPHOO�NRPSHWDQVH�

•� 3n�GH�WUH�\UNHVIDJOLJH�UHWQLQJHQH�KHOVH��RJ�VRVLDOIDJ��QDWXUEUXN�RJ�IRUPJLYQLQJVIDJ
VHU�YL�DW�Vn�PDQJH�VRP����SURVHQW�RSSQnU�VWXGLHNRPSHWDQVH��'HWWH�HU�HQ�K¡\�DQ�
GHO��0HU�RP�GHWWH� L� HW� VHQHUH� NDSLWWHO� RP� VWXGLHNRPSHWDQVH� KRV� \UNHVIDJHOHYHU�
6DPOHW�RSSQnU����SURVHQW�\UNHV��HOOHU�VWXGLHNRPSHWDQVH�

•� 3n�GH�WUH�UHWQLQJHQH�PHNDQLVNH�IDJ��HOHNWURIDJ�RJ�KRWHOO��RJ�Q ULQJVPLGGHOIDJ�HU
GHW� QHVWHQ� LQJHQ� VRP� RSSQnU� VWXGLHNRPSHWDQVH�� PHQV� KDOYSDUWHQ� ���� SURVHQW�
RSSQnU�\UNHVNRPSHWDQVH��2P�ODJ�KDOYSDUWHQ� ����SURVHQW��Sn�GLVVH� WUH� VWXGLHUHW�
QLQJHQH

•� HQGHU�RSS�HQWHQ�PHG�GHONRPSHWDQVH�HOOHU�XWHQ�IRUPHOO�NRPSHWDQVH��9L�VHU�DOWVn
HQ�EHW\GHOLJ�ODYHUH�DQGHO�PHG�\UNHV��HOOHU�VWXGLHNRPSHWDQVH�Sn�GLVVH�WUH�UHWQLQJH�
QH�HQQ�Sn�KHOVH��RJ�VRVLDOIDJ��QDWXUEUXN�RJ�IRUPJLYQLQJVIDJ�

•� 3n�GH�WUH�UHWQLQJHQH�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�RJ�E\JJIDJ�HU�GHW�LQJHQ�VRP
InU�VWXGLHNRPSHWDQVH��PHQV�WUH�DY�ILUH�����SURVHQW��VHU�XW�WLO�n�RSSQn�\UNHVNRP�
SHWDQVH�

'HW� YL� KDU� SUHVHQWHUW� RYHU� JMHOGHU� VDPPHQOLJQLQJHU�PHOORP� VWXGLHUHWQLQJHQH� IRU� KHOH
NXOOHW�L�GH�VHNV�I\ONHQH��RJ�EnGH�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH
NODVVHU�RJ�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�VDPW�RUGL�
Q UH�HOHYHU�LQQJnU�L�DQDO\VHQ��'H�XOLNH�JUXSSHQH�HU�YHNWHW�L�IRUKROG�WLO�KYHUDQGUH��VOLN�DW
GH�JMHQVSHLOHU�SRSXODVMRQHQ�
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)UD�\UNHVIDJ�WLO�VWXGLHNRPSHWDQVH

(WW�IRUKROG�YHG�UHODVMRQHQ�NRPSHWDQVHRSSQnHOVH�RJ�VWXGLHUHWQLQJ�HU�VSHVLHOW�LQWHUHVVDQW�
8QJGRPPHQH� VRP�KRSSHU�RYHU� IUD� \UNHVIDJ� WLO� DOPHQH� IDJ��/D�RVV� VH� OLWW�Q UPHUH�Sn
GLVVH�

,�JMHQQRPVWU¡PQLQJVELOGHQH�YnUH��ILJXUHQH������RJ����KDU�YL�YLVW�DW�GHW�HU�PDQJH
HOHYHU�Sn�\UNHVIDJOLJH�VWXGLHUHWQLQJHU� VRP�RSSQnU� VWXGLHNRPSHWDQVH��9L�RSSVXPPHUHU
WLGOLJHUH�IXQQ�RPNULQJ�GHWWH�

•� eQ�SURVHQW����DY������EODQW�\UNHVIDJHOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
HJQH�NODVVHU�RSSQnU�VWXGLHNRPSHWDQVH

•� 6HNV�SURVHQW�����DY������EODQW�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGL�
Q UH�\UNHVIDJNODVVHU�RSSQnU�VWXGLHNRPSHWDQVH

•� ���SURVHQW�����DY������RUGLQ UH�\UNHVIDJHOHYHU�RSSQnU�VWXGLHNRPSHWDQVH�

1nU�YL�VNDO�Q UPH�RVV�GHWWH��VWDUWHU�YL�PHG�HOHYHQH�Sn�\UNHVIDJOLJH�VWXGLHUHWQLQJHU�VRP
KDU�KDWW� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L� HJQH�NODVVHU��'HW� HU� VY UW� In� �WUH� DY������ VRP
RSSQnU�VWXGLHNRPSHWDQVH��2P�GLVVH�NDQ�YL�VL�

•� $OOH�WUH�EUXNWH�WR�nU�Sn�JUXQQNXUV��RJ�ILUH�nU�Sn�n�RSSQn�VWXGLHNRPSHWDQVH�

•� 7R�DY�GHP�VWDUWHW�Sn�JUXQQNXUV�KHOVH��RJ�VRVLDOIDJ�K¡VWHQ�������IRUWVDWWH�Sn�HW�YN,
LQQHQIRU� GHQQH� VWXGLHUHWQLQJHQ�RJ� KDU� QnGG� VWXGLHNRPSHWDQVH� JMHQQRP� DOPHQ�
IDJOLJ�SnE\JQLQJ��'LVVH�WR�HU�MHQWHU�

•� eQ�KDU�WDWW�JUXQQNXUV�IRUPJLYQLQJ�RJ�YN,�RJ�YN,,�WHJQLQJ��IRUP�RJ�IDUJH��'HWWH�HU
HQ�JXWW�

%ODQW�HOHYHQH�VRP�KDU�KDWW� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�RUGLQ UH�\UNHVIDJNODVVHU�� HU
GHW����DY������GHW�YLO�VL� VHNV�SURVHQW�VRP�RSSQnU�VWXGLHNRPSHWDQVH�HWWHU� IHP�nU��2P
GLVVH�NDQ�YL�VL


•� ����VRP�WLOVYDUHU�RP�ODJ���SURVHQW�DY�GH�����L�XWYDOJHW�L�GHQQH�JUXSSHQ��KDU�JnWW
JMHQQRP�JUXQQNXUV��YN,�RJ�DOPHQIDJOLJ�SnE\JQLQJ���'H����IRUGHOHU�VHJ�VOLN��KHOVH�
RJ�VRVLDOIDJ�����IRUPJLYQLQJVIDJ����HOHNWURIDJ���

•� ��HOHYHU�KDU�WDWW�JUXQQNXUV�IRUPJLYQLQJ�RJ�YN,�RJ�YN,,�WHJQLQJ��IRUP�RJ�IDUJH

•� $Y�GLVVH����HU�GHW����MHQWHU�����SURVHQW��

•� 'LVVH����XQJGRPPHQH�KDU�HW�NDUDNWHUJMHQQRPVQLWW�IUD�JUXQQVNROHQ�Sn����SRHQJ�
GHW�YLO�VL� OLWW�RYHU�*�L�VQLWW��'H�KDU�GHUPHG�HW�K¡\HUH�VQLWW�HQQ�GH�DQGUH�HOHYHQH
VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��RJ�GH�KDU�HW�VQLWW�VRP�HU�OLNW�GHW�RUGL�
Q UH�\UNHVIDJHOHYHU�KDU�

%ODQW�RUGLQ UH�\UNHVIDJHOHYHU�HU�GHW����DY���������SURVHQW���VRP�RSSQnU�VWXGLHNRPSH�
WDQVH��2P�GLVVH�NDQ�YL�VL�

•� ����VRP�WLOVYDUHU����SURVHQW�DY�XWYDOJHW�Sn�����RUGLQ UH�\UNHVIDJHOHYHU��KDU�JnWW
JMHQQRP�JUXQQNXUV��YN,�RJ�DOPHQIDJOLJ�SnE\JQLQJ���'H����IRUGHOHU�VHJ�VOLN��KHOVH�
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RJ� VRVLDOIDJ� ���� IRUPJLYQLQJVIDJ� ��� QDWXUEUXN� ��� HOHNWURIDJ� ��� PHNDQLVNH� IDJ� ��
KRWHOO��RJ�Q ULQJVPLGGHOIDJ���

•� ������SURVHQW�DY������KDU�WDWW�JUXQQNXUV�IRUPJLYQLQJ�RJ�YN,�YN,,�WHJQLQJ��IRUP
RJ�IDUJH

•� 7R�HOHYHU�KDU� WDWW�JUXQQNXUV�QDWXUEUXN��YN,�DOOVLGLJ� ODQGEUXN�RJ�Y.,,� �QDWXUIRU�
YDOWQLQJ�

•� $Y�GLVVH����HU�GHW����MHQWHU�����SURVHQW�

•� ���DY�GLVVH�HOHYHQH��VRP�WLOVYDUHU�����SURVHQW�DY�XWYDOJHW�DY�RUGLQ UH�\UNHVIDJHOH�
YHU��KDU� L� O¡SHW�DY�ILUH�nU�RSSQnGG�HQ�\UNHVNRPSHWDQVH� L� WLOOHJJ�WLO�VWXGLHNRPSH�
WDQVHQ��'LVVH����IRUGHOHU�VHJ�OLNW�Sn�KHOVH��RJ�VRVLDOIDJ��IRUPJLYQLQJVIDJ�RJ�QDWXU�
EUXN�

•� 'LVVH����XQJGRPPHQH�KDU�HW�NDUDNWHUJMHQQRPVQLWW�IUD�XQJGRPVVNROHQ�Sn����SR�
HQJ��'HW�WLOVYDUHU�HW�VQLWW�PHOORP�0J�RJ�*��RJ�HU�EDUH�HWW�SRHQJ�ODYHUH�HQQ�GH�RU�
GLQ UH�DOPHQIDJHOHYHQH�L�XQGHUV¡NHOVHQ�

9L�NDQ�RSSVXPPHUH�

��� $Y�GH�WUH�YHLHQH�WLO�VWXGLHNRPSHWDQVH�IRU�\UNHVIDJHOHYHU��VH�NDSLWWHO����HU�L�KRYHG�
VDN�EDUH�WR�L�EUXN��'HQ�PHVW�EUXNWH�HU�JN��YN,�RJ�DOPHQIDJOLJ�SnE\JQLQJ��/LWW�RYHU
KDOYSDUWHQ�DY�GHP�VRP�YHOJHU�GHQQH�YHLHQ�KDU�WR�nU�Sn�KHOVH��RJ�VRVLDOIDJ�I¡UVW�
'HQ�QHVW�PHVW�EUXNWH�YHLHQ�HU�JN�IRUPJLYQLQJ��YN,�WHJQLQJ��IRUP�RJ�IDUJH�RJ�YN,,
WHJQLQJ�IRUP�RJ�IDUJH�

��� 6WXGLHNRPSHWDQVH� IRU� \UNHVIDJHOHYHU� HU� L� KRYHGVDN� HW� MHQWHIHQRPHQ�� EnGH� EODQW
RUGLQ UH�HOHYHU�����SURVHQW��RJ�HOHYHU�VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ����
SURVHQW��

��� <UNHVIDJHOHYHU�VRP�RSSQnU�VWXGLHNRPSHWDQVH�KDU� MHYQW�RYHU�JRGH�NDUDNWHUHU�IUD
JUXQQVNROHQ�

��� 7UH�ILUH�SURVHQW�DY�HOHYHQH�Sn�\UNHVIDJ�RSSQnU�EnGH�VWXGLH��RJ�\UNHVNRPSHWDQVH�

)OHUH�YHLHU�WLO�IDJEUHY

+YLONH�YHLHU�I¡OJHU�GH�XQJH�IUHP�WLO�IDJEUHY"��6RP�YL�KDU�YLVW�IRUDQ��NDSLWWHO����HU�GHW�WR
KRYHGO¡S�IUHP�PRW�IDJEUHY�L�IDJ�XQGHU�/RY�RP�IDJRSSO ULQJ�L�DUEHLGVOLYHW�

•� *MHQQRP�n�WD�JN�RJ�YN,�L�VNROH�RJ�GHUHWWHU�WR�nU��L�QRHQ�IDJ�OHQJUH��VRP�O UOLQJ
I¡U�PDQ�JnU�RSS�WLO�IDJSU¡YH

•� 7LOVYDUHQGH��PHQ�O UHWLGD�HUVWDWWHV�DY�HW�YN,,�nU�L�VNROH�IRU�GHP�VRP�LNNH�InU�O UH�
SODVV
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9L�VNDO�VH�OLWW�Q UPHUH�Sn�GHP�VRP�WDU�IDJ�VRP�VRUWHUHU�XQGHU�/RY�RP�IDJRSSO ULQJ�L
DUEHLGVOLYHW�� RJ�GD� VHU� YL� EnGH�Sn� \UNHVIDJHOHYHU�PHG� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ�RJ
RUGLQ UH�\UNHVIDJHOHYHU�

+¡VWHQ������EHJ\QWH�HOHYHQH�VRP�GHOWDU�L�GHQQH�XQGHUV¡NHOVHQ�L�VLWW�WUHGMH�nU�L�YL�
GHUHJnHQGH�RSSO ULQJ��+DGGH�GH�IXOJW�QRUPHUW�SURJUHVMRQ�VNXOOH�GH�GD�EHJ\QW�Sn�HW�HOOHU
DQQHW�WLOEXG�Sn�YN,,�QLYn��7DEHOO����YLVHU�KYRU�VWRU�DQGHO�L�GH�WR�JUXSSHQH�YL�VHU�Q UPH�
UH�Sn�KHU��VRP�YDU�Sn�YN,,�QLYn�Sn�GHWWH�WLGVSXQNW��RJ�GHUPHG�KDGGH�VWDUWHW�VLVWH�HWDSSH
IUHP�PRW�HQ�\UNHVNRPSHWDQVH��HYHQWXHOW�HQ�VWXGLHNRPSHWDQVH��

7DEHOO����1LYn�IRU�WR�JUXSSHU�HOHYHU�VNROHnUHW����������3URVHQW
7LOU�L�RUG�NO�\I��Q ���� 2UG�HOHYHU�\I��Q ����
Q � Q �

XWH�DY�YJR�VOXWWHW ��� �� �� ��
XQGHU�YN,,�QLYn �� �� �� �
YN,,�QLYn ��� �� ��� ��

%ODQW�HOHYHQH�O UOLQJHQH�Sn�YN,,�QLYn�HU�GHW�EDUH�GH�VRP�JnU�Sn�NXUV�VRP�HU�IDJ�XQGHU
/RY�RP�IDJRSSO ULQJ�L�DUEHLGVOLYHW��VRP�HU�SRWHQVLHOOH�O UOLQJHU�

%ODQW�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU�GHW�K¡VWHQ����������SRWHQVLHOOH
O UOLQJHU�L�YnUW�XWYDOJ��'H�XWJM¡U����SURVHQW�DY�YnUW�XWYDOJ�DY�HOHYHU�VRP�InU�V UVNLOW�WLO�
UHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�Sn�\UNHVIDJ��$Y�GLVVH�KDU����SURVHQW�InWW�O UHSODVV�
HOOHU�IRUPXOHUW�DQQHUOHGHV��eQ�DY�IHP�\UNHVIDJHOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ
VRP�¡QVNHW�O UHSODVV�K¡VWHQ�������PnWWH�WD�WLO�WDNNH�PHG�O UHIDJ�L�VNROH�L�VWHGHW�

%ODQW�RUGLQ UH�\UNHVIDJHOHYHU�HU�GHW�K¡VWHQ����������SRWHQVLHOOH� O UOLQJHU� L�YnUW
XWYDOJ��'HW�YLO�VL�DW����SURVHQW�DY�GHP�VRP�EHJ\QWH�Sn�\UNHVIDJ�K¡VWHQ�������¡QVNHU�n
EHJ\QQH�L�O UH�K¡VWHQ�������$Y�GLVVH�LJMHQ�ILNN����SURVHQW�O UHSODVV��HOOHU��2P�ODJ�pQ�DY
nWWH�RUGLQ UH�\UNHVIDJHOHYHU�¡QVNHW�O UHSODVV��PHQ�PnWWH�WD�WLO�WDNNH�PHG�O UHIDJ�L�VNROH
L�VWHGHW��+YRUGDQ�KDU�GHW�Vn�JnWW�PHG�GLVVH�YLGHUH��KYRU�PDQJH�KDU�NODUW�HYHQWXHOW��OLJJHU
DQ�WLO�n�NODUH��IDJEUHYHW"�'HWWH�IUHPJnU�DY�ILJXU����
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)LJXU����(OHYHU�O UOLQJHU� L� IDJ�XQGHU�/RY�RP�IDJRSSO ULQJ�L�DUEHLGVOLYHW�� �$QGHO�VRP�KDU�RSSQnGG�IDJ�

EUHY�L�XOLNH�JUXSSHU��HWWHU�HWW��WR�HOOHU�WUH�nU�Sn�YN,,�QLYn���/IV O UHIDJ�L�VNROH��/ UH�RUG O UOLQJ�VRP�KDU

Y UW�RUGLQ UHOHY��/ UH�WLOU O UOLQJ�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�
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)LJXU����YLVHU�KYRU�VWRU�DQGHO�DY�ILUH�HOHYJUXSSHU�VRP�KDU�RSSQnGG�IDJEUHY�KHQKROGVYLV
YnUHQ�������YnUHQ������RJ�YnUHQ��������(WWHUVRP�YnUHQ������LNNH�HU�NRPPHW�HQQn��ED�
VHUHU�YL�RVV�KHU�Sn�GHQ�SURJQRVHQ�IRU�NRPSHWDQVHRSSQnHOVH�VRP�YL�KDU�SUHVHQWHUW�RYHU��
�NQLQJHQ�L�DQGHOHQ�VRP�RSSQnU�IDJEUHY�IRU�KYHUW�nU�HU�ODJW�Sn�WRSSHQ�DY�V¡\OHQH��9L�VHU
DW�EODQW�GH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�NODUHU�HQ�WUHGMHGHO�����SURVHQW��DY
GHP�VRP�KDU�KDWW�O UHIDJ�L�VNROH��IDJEUHY�HWWHU�HWW�nU��'H�WR�QHVWH�nUHQH�HU�GHW�QRHQ�WLO�L
GHQQH�JUXSSD�VRP�NODUHU�GHWWH��VOLN�DW�SURJQRVHQ�IRU�GHQQH�JUXSSD�HU�DW����SURVHQW�YLO
NODUH�IDJEUHY�

%ODQW�GHP�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RJ�Qn�KDU�InWW�O UHSODVV��VHU
YL�DW�WR�DY�IHP�����SURVHQW��NODUHU�IDJEUHYHW�HWWHU�QRUPHUW�WLG��GHW�YLO�VL�HWWHU�DW�VNROHnUHW
�������� HU� RYHU�� 'HUVRP� YnU� SURJQRVH� VWHPPHU�� YLO� WLO� VDPPHQ� WUH� DY� ILUH� L� GHQQH
JUXSSD�NODUH�IDJEUHYHW�

,�JUXSSD�DY�RUGLQ UHOHYHU�VRP�KDU�O UHIDJ�L�VNROH�HU�GHW�HQ�WUHGMHGHO�����SURVHQW�
VRP�NODUHU�IDJEUHYHW�HWWHU�HWW�nU��0HQ� LQJHQ�DY�GH�UHVWHUHQGH� OLJJHU�DQ�WLO�n�NODUH�GHWWH
VHQHUH��VOLN�DW�YL�L�GHQQH�JUXSSD�HQGHU�RSS�PHG�HQ�IDJEUHYDQGHO�Sn����SURVHQW�

7LO�VOXWW�VHU�YL�Sn�RUGLQ UHOHYHU�VRP�KDU�InWW�O UHSODVV��(WWHU�WR�nU�L�O UH��GHW�YLO�VL
QnU�VNROHnUHW���������YDU�RYHU��KDGGH�WUH�DY�VHNV�����SURVHQW��NODUW�IDJEUHYHW��9nU�SUR�
JQRVH�YLVHU�DW�HQ�EHW\GHOLJ�DQGHO�DY�GHP�VRP�HQQn�LNNH�HU�UHJLVWUHUW�PHG�EHVWnWW�IDJSU¡�
YH�YLO�NODUH�GHWWH��'HUPHG�YLO�DQGHOHQ�VRP�NODUHU�IDJEUHY�L�GHQQH�JUXSSD�NRPPH�RSS�L
���SURVHQW�

+YD�HU�GHW�YL�REVHUYHUHU�KHU"

•� $QGHOHQ�VRP�KDU�EHJ\QW�Sn�YN,,�QLYn� VRP�HU� IDJ�XQGHU�/RY�RP�IDJRSSO ULQJ� L
DUEHLGVOLYHW��HU�VW¡UUH�EODQW�RUGLQ UH�\UNHVIDJHOHYHU�����SURVHQW��HQQ�EODQW�\UNHV�
IDJHOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�����SURVHQW��
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•� %ODQW�GHP�VRP�L�VLWW�WUHGMH�nU�K¡VWHQ������EHJ\QWH�Sn�HW�O UHIDJ�HU�GHW�HQ�VW¡UUH
DQGHO�VRP�Pn�EHJ\QQH�Sn�O UHIDJ�L�VNROH�L�VWHGHW�IRU�L�O UH�EODQW�GHP�VRP�KDU�KDWW
V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�����SURVHQW��HQQ�EODQW�RUGLQ UHOHYHQH�����SURVHQW��

•� 'HW�HU�EHW\GHOLJ�VW¡UUH�DQGHO�EODQW�O UOLQJHU�HQQ�EODQW�GHP�VRP�WDU�O UHIDJ�L�VNROH
VRP�NODUHU�IDJEUHY��%ODQW�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU�GHW
���SURVHQW�EODQW�GH�PHG�O UHIDJ�L�VNROH�VRP�InU�IDJEUHY��PRW����SURVHQW�DY�O ULQ�
JHQH��%ODQW�RUGLQ UHOHYHQH� HU�GHW����SURVHQW�EODQW�GHP� L� VNROH�PRW����SURVHQW
EODQW�O UOLQJHQH�

*nU�GHW�DQ�n�IRUNODUH�KYD�GHWWH�VN\OGHV"�'HW�KDU�Y UW�IUHPVDWW�XOLNH�IRUNODULQJHU��eQ�HU
DW�GH�VRP�HU�SODVVHUW�L� O UHIDJ�L�VNROH�HU�GH�IDJOLJ�VYDNHVWH�RJ�GHUIRU�YLO� LNNH�DUEHLGVJL�
YHUQH�KD�GHP�VRP�O UOLQJHU��'H�YHOJHU�Sn�¡YHUVWH�K\OOH�VOLN�DW�GH�VRP�EOLU�O UOLQJHU�HU�GH
IOLQNHVWH� L� XWJDQJVSXQNWHW�� (Q� DQQHQ� IRUNODULQJ� KDU� Y UW� DW� GHW� HU� PnWHQ� RSSO ULQJD
VNMHU�Sn� L�GH�WR� O¡VQLQJHQH�VRP�HU�Vn�IRUVNMHOOLJ�DW�GHW�VOnU�XW� L� UHVXOWDWHW� WLO� IDJSU¡YHQ�
'HW�n�In�Y UH�Sn�HQ�DUEHLGVSODVV�RJ�O UH�IDJHW�L�GH�©ULNWLJHª�RPJLYHOVHQH�JLU�Vn�P\H�EHGUH
UHVXOWDW�HQQ�n�VLWWH�HQGD�HW�nU�Sn�VNROHEHQNHQ��'HW�n�LNNH�In�GHQ�O UHSODVVHQ�PDQ�KDGGH
¡QVNHW�VHJ�KDU�VHOYVDJW�RJVn�VWRU�SnYLUNQLQJ�Sn�PRWLYDVMRQHQ��PHG�GH�I¡OJHU�GHWWH�NDQ�In
IRU�O ULQJVXWE\WWH�RJ��UHVXOWDW�

9L� KDU� L� GHWWH� SURVMHNWHW� LNNH� VDPOHW� LQQ� GDWD� VRP� NDQ� EHO\VH� GLVVH� IRUKROGHQH
UXQGW�RSSO ULQJVVLWXDVMRQHQ��PHQ�YL�KDU�NXQQHW�VH�Sn�NDUDNWHUHQH�WLO�GLVVH�XQJGRPPHQH
IUD�JUXQQVNROHQ��JUXQQNXUVHW�RJ�YN,�

,QQHQ�KYHU�DY�GH�WR�JUXSSHQH��HOHYHU�VRP�KDU�KDWW�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ
RJ�RUGLQ UHOHYHU��ILQQHU�YL�LQJHQ�IRUVNMHOO�L�JUXQQVNROHNDUDNWHUHU�PHOORP�GHP�VRP�ILNN
O UHSODVV� RJ� GH� VRP�PnWWH� WD� O UHIDJ� L� VNROH�� 6NLOOHW� L� NDUDNWHUHU� IUD� JUXQQVNROHQ� JnU
PHOORP�GHP�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RJ�RUGLQ UHOHYHQH�

0HQ� L� NDUDNWHUHQH� IUD� JUXQQNXUV� RJ� YN,� ILQQHU� YL� QRHQ� VLJQLILNDQWH� IRUVNMHOOHU�
'HWWH�IUHPJnU�DY�WDEHOO����RJ����

7DEHOO����.DUDNWHUHU�IUD�JN�RJ�YN,�IRU�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�RJ�VRP�KDU�O UH�

SODVV�HOOHU�O UHIDJ�L�VNROH�
6QLWWNDUDNWHU�IUD�JN 6QLWWNDUDNWHU�IUD�YN,

0\NH�\UNHVIDJ���O UHIDJ�L�VNROH ��� ���
+DUGH�\UNHVIDJ�O UHIDJ�L�VNROH ��� ���
0\NH�\UNHVIDJ�O UHSODVV ��� ���
+DUGH�\UNHVIDJ�O UHSODVV ��� ���
VLJ�� ���� ����
HWD ���� ����

�����������������������������������������������
���0\NH� \UNHVIDJ� HU� KHOVH�� RJ� VRVLDOIDJ�� IRUPJLYQLQJVIDJ�RJ�KRWHOO�� RJ�Q ULQJVPLGGHOIDJ�� KDUGH� HU� GH
DQGUH�VMX�\UNHVIDJOLJH�UHWQLQJHQH
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7DEHOO����.DUDNWHUHU�IUD�JN�RJ�YN,�IRU�RUGLQ UH�\UNHVIDJHOHYHU�VRP�KDU�O UHSODVV�HOOHU�O UHIDJ�L�VNROH�
6QLWWNDUDNWHU�IUD�JN 6QLWWNDUDNWHU�IUD�YN,

0\NH�\UNHVIDJ�O UHIDJ�L�VNROH ��� ���
+DUGH�\UNHVIDJ�O UHIDJ�L�VNROH ��� ���
0\NH�\UNHVIDJ�O UHSODVV ��� ���
+DUGH�\UNHVIDJ�O UHSODVV ��� ���
VLJ�� ���� ����
HWD ���� ����

9L�VHU�DW�IRU�DOOH�JUXSSHU�KDU�GH�VRP�KDU�InWW�O UHSODVV����²����EHGUH�NDUDNWHUVQLWW�HQQ�GH
VRP�KDU�InWW�O UHSODVV�L�VNROH��0HG�HW�XQQWDN��%ODQW�GH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�RJ�KDU�EHJ\QW�Sn�KDUGH�\UNHVIDJ�KDU�GH�VRP�KDU�InWW�O UHSODVV�RJ�GH�VRP�Pn
WD�O UHIDJ�L�VNROH�VDPPH�NDUDNWHUVQLWW�EnGH�IUD�JUXQQNXUV�RJ�YN,�

(Q�WRONQLQJ�DY�GHWWH�HU�DW�DUEHLGVJLYHUQH�KDU�YDOJW�O UOLQJHU�XW�IUD�NDUDNWHUHQH�GH
KDGGH�RSSQnGG�Sn�JUXQQNXUV�RJ�YN,��$W�IRUVNMHOOHQH�HU�W\GHOLJVW�QnU�GHW�JMHOGHU�NDUDNWH�
UHQH�IUD�YN,�IRU�RUGLQ UH�\UNHVIDJHOHYHU��VW\UNHU�HQ�VOLN�WRONQLQJ��'HW�HU�HWWHU�YN,�GH�V¡�
NHU�O UHSODVV��RJ�GHW�HU�LNNH�XULPHOLJ�DW�GHW�EOLU�ODJW�YHNW�Sn�GH�©IHUVNHVWHª�NDUDNWHUHQH�
1nU�YL�GD�KDU�YLVW�DW�GHW�HU�VOLN�DW�GH�VRP�IRUHWUHNNHV�WLO�O UHSODVVHU�KDU�EHGUH��NDUDNWHUHU
HQQ�GH�VRP�Pn�WD�O UHIDJ�L�VNROH��HU�GHW�KHOOHU�LNNH�XQGHUOLJ�DW�YL�REVHUYHUHU�DW�GH�VRP
KDU�JnWW� L� O UH� L� VW¡UUH�JUDG�HQQ�GH�DQGUH�NODUHU� IDJEUHYHW��$W�YL�KDU� IXQQHW�EHOHJJ� IRU
GHWWH� L� YnUH� GDWD� WDU� LNNH� OLYHW� DY� DQGUH� IRUNODULQJHU� Sn� DW� GH� VRP� WDU� O UHIDJ� L� VNROH
NRPPHU�GnUOLJHUH�XW�� MDPI¡U� DUJXPHQWHQH� IUHPI¡UW� RYHU� RP�PRWLYDVMRQHQV�EHW\GQLQJ
VDPW�RP�KYD�VRP�HU�JRGH�O ULQJVDUHQDHU�QnU�IDJEUHYHW�HU�PnOHW�

.RPSHWDQVHRSSQnHOVH�L�VHNV�I\ONHU

1nU�YL�VHU�Sn�NRPSHWDQVHRSSQnHOVH� L�GH�VHNV� I\ONHQH�� ILQQHU�YL� VLJQLILNDQWH� IRUVNMHOOHU�
RJ� YL� JM¡U� QRHQ� LQWHUHVVDQWH� REVHUYDVMRQHU�� 'H� NRPPHQWHUEDUH� IRUVNMHOOHQH� ILQQHU� YL
EODQW�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��RJ�LNNH�EODQW�RUGLQ UHOHYHQH�

%ODQW�GH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��PHUNHU�YL�RVV�GH�XOL�
NH�ELOGHQH�DY�NRPSHWDQVHRSSQnHOVH�L�$NHUVKXV�RJ�%XVNHUXG���'HWWH�HU�YLVW�L�ILJXU����
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)LJXU� ��� .RPSHWDQVHRSSQnHOVH� L� %XVNHUXG� RJ� $NHUVKXV� EODQW� HOHYHU� VRP� KDU� KDWW� V UVNLOW� WLOUHWWHODJW

RSSO ULQJ�L�HJQH�NODVVHU��5HHOOH�WDOO�RJ�SURJQRVH��3URVHQW�LQQHQ�KYHUW�I\ONH

Akershus

Akershus-p

Buskerud

Buskerud-p
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,QJHQ�DY�GH�DQGUH�I\ONHQH�KDU�Vn�ODY�DQGHO�XWHQ�IRUPHOO�NRPSHWDQVH�VRP�$NHUVKXV��IHP
SURVHQW���RJ�LQJHQ�Vn�K¡\�VRP�%XVNHUXG�����SURVHQW���9L�PHUNHU�RVV�RJVn�DW�L�$NHUVKXV
HU�GHW�nWWH�SURVHQW�VRP�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH��PHQV�GHW� L�%XVNHUXG�HU
LQJHQ��'HW�YL�VHU�HU�ELOGHW�DY�HW�I\ONH�KYRU�GHW�NDQ�VH�XW�VRP�RP�PDQ�KROGHU�OLWW�OHQJHUH
Sn�XQJGRPPHQH�I¡U�PDQ�ODU�GHP�IRUODWH�YLGHUHJnHQGH�RSSO ULQJ�RJ�RJVn�NODUHU�n�EULQJH
QRHQ�L�GHQQH�JUXSSHQ�IUHP�WLO�NRPSHWDQVH��2J�YL�VHU�HW�ELOGH�DY�HW�DQQHW�I\ONH�KYRU�GHW
VHU�XW�WLO�DW�XQJGRPPHQ�VOLSSHU�OHWWHUH�XW�DY�YLGHUHJnHQGH�RSSO ULQJ�I¡U�GHW�KDU�JnWW�WUH
nU��RJ�KHU�VHU�LQJHQ�L�GHQQH�JUXSSD�XW�WLO�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�

%ODQW�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�\UNHVIDJNODVVHU
REVHUYHUHU�YL�HW�OLJQHQGH�P¡QVWHU��'HWWH�YLVHU�YL�L�ILJXU����

)LJXU����.RPSHWDQVHRSSQnHOVH�L�%XVNHUXG�RJ�0¡UH�RJ�5RPVGDO�EODQW�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHW�

WHODJW�RSSO ULQJ�L�RUGLQ UH�\UNHVIDJNODVVHU��5HHOOH�WDOO�RJ�SURJQRVH��3URVHQW�LQQHQ�KYHUW�I\ONH

Møre og R
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2JVn�KHU�KDU�$NHUVKXV�ODYHVW�DQGHO�VRP�VOXWWHU�I¡U�WUH�nU�KDU�JnWW�����SURVHQW���RJ�K¡\HVW
DQGHO�PHG�RSSQnGG�VWXGLH��RJ�\UNHVNRPSHWDQVH��EnGH�QnU�GHW�JMHOGHU�UHHOOH�WDOO�����SUR�
VHQW���RJ�SURJQRVH�����SURVHQW����+HU�HU�GHW�0¡UH��RJ�5RPVGDO�VRP�UHSUHVHQWHUHU�PRW�
VW\NNHW��+HU�KDU�KHOH����SURVHQW�VOXWWHW�I¡U�GHW�YDU�JnWW�WUH�nU��'HWWH�I\ONHW�KDU�RJVn�OD�
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YHVW�DQGHO�PHG�RSSQnGG�VWXGLH��RJ�\UNHVNRPSHWDQVH��EnGH�QnU�GHW�JMHOGHU�UHHOOH�WDOO����
SURVHQW���RJ�SURJQRVH�����SURVHQW����

.M¡QQ�RJ�NRPSHWDQVHRSSQnHOVH

'H�VLJQLILNDQWH�VDPPHQKHQJHQH�YL�ILQQHU�PHOORP�NM¡QQ�RJ�NRPSHWDQVHRSSQnHOVH�JMHO�
GHU�EODQW�HOHYHQH�Sn�\UNHVIDJOLJH�UHWQLQJHU��EnGH�EODQW�RUGLQ UH�\UNHVIDJHOHYHU�RJ�HOHYHU
PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�Sn�\UNHVIDJOLJH�UHWQLQJHU��6DPPHQ�
KHQJHQH�HU�VYDNH� �HWD �����RJ��������PHQ�YL�YLO� WUHNNH�IUHP�HW� LQWHUHVVDQW� IXQQ��%ODQW
HOHYHU�VRP�VWDUWHW�Sn�\UNHVIDJOLJH�UHWQLQJHU�K¡VWHQ�������HU�GHW�NODU�RYHUYHNW�DY� MHQWHU
VRP�RSSQnU�VWXGLHNRPSHWDQVH��%ODQW�GHP�VRP�InU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGL�
Q UH�\UNHVIDJNODVVHU�HU�GHW����SURVHQW�MHQWHU��0HQ�EODQW�GHP�L�GHQQH�JUXSSHQ�VRP�RSS�
QnU� VWXGLHNRPSHWDQVH� HU� GHW� ��� SURVHQW� MHQWHU� �SURJQRVH� ��� SURVHQW��� %ODQW� RUGLQ UH
\UNHVIDJHOHYHU�HU�GHW����SURVHQW�MHQWHU��$Y�GHP�VRP�RSSQnU�VWXGLHNRPSHWDQVH�HU�GHW���
SURVHQW� MHQWHU�� �SURJQRVH����SURVHQW� �� -DPI¡U� WLGOLJHUH�NDSLWWHO�RP�\UNHVIDJ�RJ�VWXGLH�
NRPSHWDQVH�

6RVLDO�VWDWXV�RJ�NRPSHWDQVHRSSQnHOVH

6LJQLILNDQWH�VDPPHQKHQJHU�ILQQHU�YL�RJVn�PHOORP�VRVLDO�VWDWXV�RJ�NRPSHWDQVHRSSQnHO�
VH���S���������HWD ������9L�REVHUYHUHU�DW�GH�VRP�LNNH�KDU�RSSQnGG�IRUPHOO�NRPSHWDQVH
RJ�GH�VRP�KDU�RSSQnGG�GHONRPSHWDQVH�KDU�ODYHVW�JMHQQRPVQLWWVVFRUH�Sn�VWDWXVYDULDEH�
OHQ��KHQKROGVYLV������RJ������Sn�VNDODHQ��²�����PHQV�GH�VRP�KDU�RSSQnGG�VWXGLHNRP�
SHWDQVH�VFRUHU�K¡\HVW� ��������'H�VRP�IRUWVDWW�HU�HOHYHU�O UOLQJHU�HOOHU�KDU�RSSQnGG�\U�
NHVNRPSHWDQVH�VFRUHU�RPWUHQW�OLNW������²�������7DOOHQH�HU�Q UPHVW�LGHQWLVNH�GHUVRP�YL
VHU�Sn�SURJQRVH�IRU�NRPSHWDQVH�HWWHU�IHP�nU�L�VWHGHW�IRU�VRP�KHU��UHHOO�NRPSHWDQVH�HWWHU
ILUH�nU�

9DQVNH�RJ�NRPSHWDQVHRSSQnHOVH

1nU�YL�KDU�XQGHUV¡NW�HYHQWXHOO�VDPPHQKHQJ�PHOORP�YDQVNH�GLDJQRVH�RJ�NRPSHWDQVH�
RSSQnHOVH�KDU�YL�EDUH�VHWW�Sn�HOHYHQH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��GH�RUGLQ UH
HOHYHQH�KDU�LQJHQ�RSSJLWWH�GLDJQRVHU��9L�KDU�RJVn�HWDEOHUW�HQ�YDULDEHO�VRP�VHU�OLWW�DQQHU�

�����������������������������������������������
���7URPV�HU�LNNH�NRPPHQWHUW�IRUGL�GHWWH�I\ONHW�HU�HW�JMHQQRPVQLWWVI\ONH��$QGHOHQH�PHG�GH�XOLNH�NRPSH�
WDQVHIRUPHQH�OLJJHU�VY UW�Q U�VQLWWHW�IRU�DOOH�VHNV�I\ONHQH��$XVW�$JGHU�HU�LNNH�NRPPHQWHUW�Sn�JUXQQ�DY
ODY�VYDUSURVHQW
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OHGHV�XW�HQQ�GHQ�YL�KDU�SUHVHQWHUW�IRUDQ��(WWHU�n�KD�DUEHLGHW�HQ�GHO�PHG�GHQQH�YDULDEHOHQ
KDU�YL�VHWW�DW�QRHQ�DY�JUXSSHQH�VRP�GHQQH�YDULDEHOHQ�RSSULQQHOLJ�YDU�LQQGHOW�L��RSSI¡UHU
VHJ�WHPPHOLJ�OLNW�L�IRUKROG�WLO�QRHQ�DY�GH�DQGUH�YDULDEOHQH�L�GDWDPDWHULDOHW��9L�KDU�GHUIRU
YDOJW�n�VOn�VDPPHQ�QRHQ�DY�JUXSSHQH�RJ�In�HQ�YDULDEHO�PHG�IHP�YHUGLHU�L�VWHGHW�IRU�QL�
9L�KDU�VOnWW�VDPPHQ�GH�VRP�KDU�V\QV��K¡UVHOV��HOOHU�EHYHJHOVHVKHPPLQJ�PHG�GHP�VRP
KDU�PHGLVLQVNH�YDQVNHU� �EO�D�� KMHUWH��RJ� OXQJHSUREOHPHU�� DVWPD�RJ� DOOHUJL���'LVVH�KDU� L
XWJDQJVSXQNWHW�LNNH�SUREOHPHU�L�IRUKROG�WLO�n�O UH��PHQ�P¡WHU�DQGUH�KLQGUH�L�KYHUGDJHQ�
6n�KDU�YL� VOnWW� VDPPHQ�HOHYHQH� VRP�HU�JUXSSHUW� VRP�IDJOLJ� VYDNH��GH� VRP�KDU�G\VOHN�
VL�G\VNDONXOL�RJ�GH�VRP�KDU�PEG�RJ�WLOOHJJVYDQVNHU�

9LGHUH�KDU�YL�SODVVHUW� VDPPHQ�GH� VRP�KDU�GH� VW¡UVWH� O UHYDQVNHQH� L� HQ�JUXSSH�
PHQV�YL�KDU�EHKROGW�GHP�VRP�KDU�SV\NRVRVLDOH�RJ�HPRVMRQHOOH�YDQVNHU�L�HQ�JUXSSH�IRU
VHJ�VHOY�

)RU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� HJQH� NODVVHU� ILQQHU� YL� LQJHQ� VLJQLILNDQW� VDP�
PHQKHQJ��PHQ�IRU�GH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�ILQ�
QHU�YL�HQ�VLJQLILNDQW��S���������RJ�PRGHUDW�VDPPHQKHQJ��U ��������9L�YLO�WUHNNH�IUHP
I¡OJHQGH�LQWHUHVVDQWH�IXQQ�

•� %ODQW� GH� VRP�KDU� V\QV��� K¡UVHOV�� HOOHU� EHYHJHOVHVKHPPLQJ� HOOHU�PHGLVLQVNH� YDQ�
VNHU��HU�GHW�QL�SURVHQW�VRP�RSSQnU�\UNHVNRPSHWDQVH�RJ����SURVHQW�VRP�RSSQnU
VWXGLHNRPSHWDQVH�� �SURJQRVHQ����RJ����SURVHQW��,�GHQQH�JUXSSHQ�HU�GHW�K¡VWHQ
�����EDUH� WL�SURVHQW�VRP�IRUWVDWW�HU� LQQHQIRU�YLGHUHJnHQGH�RSSO ULQJ��$W�GHQQH
JUXSSHQ�KDU�K¡\HVW�NRPSHWDQVHRSSQnHOVH�HU�LNNH�XQGHUOLJ��'HUHV�SUREOHP�HU�LNNH
DW�GH�KDU�YDQVNHOLJ�IRU�n�O UH��PHQ�DW�IRUKROGHQH�LNNH�HU�WLOUHWWHODJW�IRU�HNVHPSHO
YHG�WHOHVO\QJH��WDYOHO\V��WHSSHJXOY�RJ�KYLOHURP�

•� %ODQW�GHP�VRP�KDU�G\VOHNVL�G\VNDONXOL�HOOHU�HU�IDJOLJ�VYDNH��HU�GHW�HQ�K¡\�DQGHO�²
���SURVHQW�²�VRP�KDU�RSSQnGG�\UNHVNRPSHWDQVH�RJ����SURVHQW�VWXGLHNRPSHWDQ�
VH��%DUH����SURVHQW�KDU�VOXWWHW�XWHQ�IRUPHOO�NRPSHWDQVH��RJ����SURVHQW�HU�IRUWVDWW�L
YLGHUHJnHQGH�RSSO ULQJ��KRYHGVDNHOLJ�VRP�O UOLQJHU��RJ�GHW�HU�LNNH�XVDQQV\QOLJ�DW
IOHUH� DY� GLVVH� YLO� NODUH� IDJSU¡YHQ�� �L� I¡OJH� SURJQRVHQ� YLO� ��� SURVHQW� NODUH� \U�
NHVNRPSHWDQVH��$W�PDQJH�L�GHQQH�JUXSSHQ�RSSQnU�\UNHVNRPSHWDQVH��NDQ�VN\OGHV
DW�GH�RIWH�KDU�YDQVNHU�NQ\WWHW�WLO�HWW�IDJ��.ODUHU�GH�GHWWH�IDJHW��Vn�HU�GH�RYHU�HQ�EDU�
ULHUH�RJ�KDU�NDQVNMH�LNNH�Vn�VWRUH�SUREOHPHU�PHG�GHW�¡YULJH��1nU�GH�Vn�NRPPHU�Vn
ODQJW�VRP�WLO�O UHWLGD��HU�PRWLYDVMRQHQ�NDQVNMH�Vn�K¡\�DW�GHW�ELGUDU�WLO�DW�GH�NODUHU
GHWWH�Sn�HQ�WLOIUHGVVWLOOHQGH�PnWH�

•� 'HW�K¡\HVWH� IUDIDOOHW� ILQQHU�YL�EODQW�XQJH�PHG�SV\NRVRVLDOH�RJ�HOOHU�HPRVMRQHOOH
SUREOHPHU��+HOH����SURVHQW�VOXWWHW�I¡U�GHW�YDU�JnWW�WUH�nU��,�GHQQH�JUXSSD�ILQQHU�YL
RJVn�HQ�K¡\�DQGHO�VRP�KDU�GHONRPSHWDQVH��%DUH�WL�SURVHQW�KDU�\UNHVNRPSHWDQVH
RJ�nWWH�VWXGLHNRPSHWDQVH���SURJQRVH����RJ����$W�GHQQH�JUXSSHQ�KDU�YDQVNHU�PHG
JMHQQRPVWU¡PQLQJ�RJ�NRPSHWDQVHRSSQnHOVH�NDQ�NDQVNMH�IRUNODUHV�PHG�DW�GH�RIWH
KDU�YDQVNHOLJ�PHG�n�ILQQH�VHJ�WLO�UHWWH�L�GHW�VRVLDOH�PLOM¡HW�L�NODVVHQ�RJ�Sn�VNROHQ�
'HW�NDQ�I¡UH�WLO�DW�GH�YHOJHU�n�LNNH�Y UH�GHU��HOOHU�Vn�ODY�WULYVHO�RJ�PRWLYDVMRQ�DW�O �
UHO\VWHQ�IRUVYLQQHU�
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•� %ODQW� GH� VRP� KDU� JHQHUHOOH� RJ�HOOHU� VDPPHQVDWWH� O UHYDQVNHU� ILQQHU� YL� LNNH� X�
YHQWHW��RJ� OHWW� IRUVWnHOLJ�� ODYHVW� DQGHO�PHG�RSSQnGG�\UNHVNRPSHWDQVH�RJ� VWXGLH�
NRPSHWDQVH�� KHQKROGVYLV� nWWH� RJ� WUH� SURVHQW�� �SURJQRVH� ��� RJ� WUH� SURVHQW�� 6n
PDQJH�VRP�WUH�DY�WL�KDU�VOXWWHW�I¡U�RSSQnGG�GHONRPSHWDQVH�

.DUDNWHUHU�IUD�XQJGRPVVNROHQ�RJ
NRPSHWDQVHRSSQnHOVH

'H�VWHUNHVWH�RJ�NODUHVWH�ELYDULDWH�VDPPHQKHQJHQH�PHOORP�NRPSHWDQVHRSSQnHOVH�RJ�HQ
DY� GH� XDYKHQJLJH� YDULDEOHQH� ILQQHU� YL�PHOORP�NRPSHWDQVHRSSQnHOVH� RJ� NDUDNWHUHU� IUD
XQJGRPVVNROHQ��,�ILJXU����YLVHU�YL�KYRUGDQ�GHQQH�VDPPHQKHQJHQ�HU�

)LJXU����6DPPHQKHQJ�PHOORP�XQJGRPVVNROHNDUDNWHUHU�RJ� NRPSHWDQVHRSSQnHOVH��*MHQQRPVQLWWOLJ� ND�

UDNWHUSRHQJ�IUD�XQJGRPVVNROHQ�IRU�IHP�JUXSSHU�HOHYHU��S�������HWD �����XQJGRPVVNROHNDUDNWHU��NRP�

SHWDQVHRSSQnHOVH�
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LIN GHON IRUWV \UNN VWXGN

RUG�DI
RUG�\I
WLOU�RUG�DI
WLOU�RUG�\I
WLOU�HJQH�NO

)LJXU� ���YLVHU�RVV� HQ�PHJHW� W\GHOLJ�RJ�NODU� VDPPHQKHQJ��9L� VHU� IHP�QHVWHQ�SDUDOOHOOH
OLQMHU��(OHYHQH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��KDU�ODYHVW�JMHQQRPVQLWW�
OLJ�NDUDNWHU�SRHQJ�IUD�JUXQQVNROHQ�XDQVHWW�NRPSHWDQVHJUXSSH�HWWHU�ILUH�nU��'HUHWWHU�I¡O�
JHU�HOHYHU� �PHG�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�RUGLQ UH�\UNHVIDJNODVVHU��6n� I¡OJHU�GHQ
HQHVWH�OLQMD�VRP�WLOV\QHODWHQGH�¡GHOHJJHU�ELOGHW�IRU�RVV��(OHYHQH�PHG�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�L�RUGLQ UH�NODVVHU�Sn�DOPHQIDJOLJH�VWXGLHUHWQLQJHU��'HQ�JM¡U�QRHQ�VYLQJHU�RSS
RJ�QHG��PHQ�SHNHU�OLNHYHO�L�VDPPH�UHWQLQJ��%DN�WRSSHQ�RJ�EXQQHQ�Sn�GHQQH�OLQMD�VNMXOHU
GHW�VHJ�VY UW�In�LQGLYLGHU���KHQKROGVYLV�ILUH�RJ�WR���0HG�Vn�In�LQGLYLGHU�HU�GHW�LNNH�XYDQ�
OLJ�n�JODWWH�XW�NXUYHQH��9L�JM¡U�LNNH�GHW�KHU��PHQ�EUXNHU�GH�YHUGLHQH�DQDO\VHQ�JLU��,�GHW
©ULNWLJHª�ELOGHW�YLOOH�SDUDOOHOOLWHWHQ�VDQQV\QOLJYLV�Y UW�HQGD�VWHUNHUH��RJ� LQJHQ� OLQMHU�YLOOH
NU\VVHW�KYHUDQGUH�

'HQ�IMHUGH�OLQMHQ�UHSUHVHQWHUHU�RUGLQ UH�\UNHVIDJHOHYHU��RJ�GH�KDU�GHW�QHVW�K¡\HVWH
JMHQQRPVQLWWOLJH�NDUDNWHUQLYnHW�XDQVHWW�NRPSHWDQVHJUXSSH��RJ�WLO�VOXWW�VHU�YL�DW�RUGLQ UH
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HOHYHU�Sn�DOPHQIDJOLJH�UHWQLQJHU�KDU�K¡\HVW�NDUDNWHUVQLWW�XDYKHQJLJ�DY�NRPSHWDQVHJUXS�
SH�

.RQNOXVMRQHQ� HU�� 9L� REVHUYHUHU� HQ� VWHUN� RJ� W\GHOLJ� VDPPHQKHQJ� PHOORP� XQJ�
GRPVVNROHNDUDNWHUHU�RJ�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�L�YLGHUHJnHQGH�RSSO ULQJ�

)LJXU����HU�WHJQHW�PHG�XWJDQJVSXQNW�L�PnOW�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU��,
ILJXU����YLVHU�YL�VDPPHQKHQJHQ�PHOORP�JUXQQVNROHNDUDNWHUHU�RJ�SURJQRVH�IRU�NRPSH�
WDQVHRSSQnHOVH�

)LJXU� ��� 6DPPHQKHQJ�PHOORP�XQJGRPVVNROHNDUDNWHUHU� RJ� SURJQRVH� IRU� NRPSHWDQVHRSSQnHOVH�� *MHQ�

QRPVQLWWOLJ�NDUDNWHUSRHQJ�IUD�XQJGRPVVNROHQ�IRU�IHP�JUXSSHU�HOHYHU��S�������HWD �����XQJGRPVVNROH�

NDUDNWHU�²�NRPSHWDQVHRSSQnHOVH�

��

��

��

��

��

��

��

LIN GHON \UNN VWXGN

WLOU�HJQH�NO
WLOU�RUG�\I
WLOU�RUG�DI
RUG�\I
RUG�DI

%LOGHW�L�ILJXU����OLJQHU�YHOGLJ�Sn�ELOGHW�L�ILJXU�����'H�IHP�QHVWHQ�SDUDOOHOOH� OLQMHQH�YLVHU
RVV�GHW�VDPPH�P¡QVWHUHW�RJ�GHQ�VDPPH�VWHUNH�VDPPHQKHQJHQ�

(NVWUD�KMHOS�RJ�VW¡WWH�RJ�NRPSHWDQVHRSSQnHOVH

1n�VNDO�YL�VH�Sn�VDPPHQKHQJHQ�PHOORP�NRPSHWDQVHRSSQnHOVH�RJ�HNVWUD�KMHOS�RJ�VW¡WWH�
L�IRUP�DY�RPIDQJ�PnOW�L�DQGHO�DY�XND�RJ�DQWDOO�IDJ��VDPW�KYRUGDQ�KMHOSHQ�JLV��9L�SUHVLVH�
UHU�DW�GH�PnOHQH�YL�EUXNHU�KHU��JMHOGHU�GD�HOHYHQH�RJ�O UOLQJHQH�JLNN�VLWW�I¡UVWH�nU�L�YLGH�
UHJnHQGH�RSSO ULQJ�VNROHnUHW���������

9L�ILQQHU�GHW�VDPPH�IRU�GLVVH�WUH�PnOHQH�Sn�KMHOS�RJ�VW¡WWH��8QJH�VRP�KDU�PRWWDWW
PHVW�KMHOS�EnGH�L�RPIDQJ��L�IRUP�DY�DQWDOO�IDJ�RJ�PHVW�RUJDQLVDWRULVN�VHJUHJHUW��XWHQIRU
NODVVHQ� VRP� JUXSSHXQGHUYLVQLQJ� HOOHU� HQHWLPHU��� HU� GH� HOHYHQH� VRP�KDU� RSSQnGG� GHO�
NRPSHWDQVH�L�VW¡UVW�JUDG��'H�VRP�VFRUHU�QHVW�K¡\HVW�Sn�GLVVH�PnOHQH�IRU�KMHOS�RJ�VW¡WWH�
HU�MHYQW�RYHU�GH�VRP�KDU�VOXWWHW�I¡U�WUH�nU�YDU�JnWW�RJ�GHUIRU� LNNH�KDU�RSSQnGG�IRUPHOO
NRPSHWDQVH��'H�VRP�KDU�PRWWDWW�PLQVW�KMHOS�PnOW� L�RPIDQJ�RJ�RJVn� L� VW¡UVW� JUDG� InWW
GHQQH� KMHOSHQ� LQQH� L� NODVVHQ� HU� GH� VRP� KDU� RSSQnGG� \UNHV�� HOOHU� VWXGLHNRPSHWDQVH�
'HWWH�IXQQHW�HU�Q UPHVW�VHOYVDJW��'H�VRP�KDU�VOXWWHW�HOOHU�RSSQnGG�GHONRPSHWDQVH��HU
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GH�VRP�KDU�KDWW�VW¡UVW�SUREOHPHU�L�IRUKROG�WLO�VNROH�RJ�RSSO ULQJ��RJ�RJVn�PHVW�EHKRY
IRU�KMHOS��'HW�VRP�HU�LQWHUHVVDQW�n�IRUV¡NH�n�ILQQH�VYDU�Sn��HU�RP�GHQQH�KMHOSHQ�KDU�I¡UW
WLO�¡NW�JUDG�DY�NRPSHWDQVHRSSQnHOVH�IRU�GHQQH�JUXSSHQ��'HW�NRPPHU�YL�WLOEDNH�WLO�

+MHOS�RJ�VW¡WWH�L�XQJGRPVVNROHQ�RJ
NRPSHWDQVHRSSQnHOVH

)RU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� RUGLQ UH� NODVVHU� �PHQ� LNNH� IRU� GHP� VRP� KDU� KDWW
V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��HU�GHW�VLJQLILNDQW�VDPPHQKHQJ��S��������
PHOORP�GHW�n�KD�KDWW�KMHOS�RJ�VW¡WWH�L�XQJGRPVVNROHQ�RJ�NRPSHWDQVHRSSQnHOVH�LQQHQIRU
YLGHUHJnHQGH�RSSO ULQJ��6DPPHQKHQJHQ�HU�QHJDWLY��U ��������QRH�VRP�EHW\U�DW�GH�VRP
RSSQnU�\UNHV��HOOHU�VWXGLHNRPSHWDQVH�HU�GH�VRP�KDU�KDWW�PLQVW�KMHOS��2JVn�GHWWH�HU�QHV�
WHQ�HW�VHOYVDJW�IXQQ��'HW�n�In�KMHOS�RJ�VW¡WWH�L�XQJGRPVVNROHQ�KDU�HQ�nUVDN��HOHYHQH�KDU
HQ�YDQVNH�HOOHU�HW�SUREOHP�VRP�Q¡GYHQGLJJM¡U�VOLN�KMHOS��'HQQH�YDQVNHQ�KDU�GH�PHG�VHJ
RYHU�L�YLGHUHJnHQGH�RSSO ULQJ��RJ�GHW�EHW\U�DW�GH�RJVn�KHU�KDU�YDQVNHU�L�IRUKROG�WLO� O �
ULQJ���VNROHIDJOLJH�SUHVWDVMRQHU�RJ�NRPSHWDQVHRSSQnHOVH�

9DULDEOHU�PHG�OLWHQ�HOOHU�LQJHQ�VLJQLILNDQW
VDPPHQKHQJ�PHG�NRPSHWDQVHRSSQnHOVH

9L�ILQQHU�LQJHQ�VLJQLILNDQW�VDPPHQKHQJ�PHOORP�HOYHQHV�DOGHU�YHG�VNROHVWDUW�RJ�NRP�
SHWDQVHRSSQnHOVH��1nU�GHW�JMHOGHU�RP�HOHYHQ�HU�NRPPHW�LQQ�Sn�SULP U¡QVNH��RP�HOHY�
HQ�HU�WDWW�LQQ�JMHQQRP�V UVNLOWLQQWDNHW�HOOHU�LNNH��RP�HOHYHQ�WULYHV�HOOHU�JUXHU�VHJ�WLO
n�Jn�Sn�VNROHQ��ILQQHU�YL�VLJQLILNDQWH��PHQ�Vn�ODYH�VDPPHQKHQJHU��HWD������DW�GH�LNNH
NRPPHQWHUHV�Q UPHUH�L�GHQQH�RPJDQJ��1nU�GHW�JMHOGHU�HJHQYXUGHULQJ�RJ�NRPSHWDQ�
VHRSSQnHOVH�� ILQQHU� YL� DW� GHW� HU� VLJQLILNDQW� ELYDULDW� VDPPHQKHQJ� �S��������� 'HQ� HU
PRGHUDW��HWD ������RJ�YLVHU�DW�GH�VRP�YXUGHUHU�VLQH�HJQH�VNROHIDJOLJH�IHUGLJKHWHU�K¡\HVW
UHODWHUW�WLO�VLQH�NODVVHNDPHUDWHU��HU�GH�VRP�L�VW¡UVW�JUDG�RSSQnU�K¡\HVW�NRPSHWDQVH�

2SSVXPPHULQJ�DY�GH�ELYDULDWH�DQDO\VHQH

9L�KDU�Qn�XQGHUV¡NW�ELYDULDWH�VDPPHQKHQJHU�PHOORP�NRPSHWDQVH�RJ�HQ�UHNNH�XDYKHQ�
JLJH�YDULDEOH��RJ�VNDO�YL�RSSVXPPHUH�GHWWH�Vn�Pn�GHW�EOL�Sn�I¡OJHQGH�PnWH�

•� 'HQ�VWHUNHVWH�VDPPHQKHQJHQ�ILQQHU�YL�PHOORP�XQJGRPVVNROHNDUDNWHUHU�RJ�NRP�
SHWDQVH��-R�EHGUH�NDUDNWHUHU�IUD�JUXQQVNROHQ��GHVV�K¡\HUH�IRUPHOO�NRPSHWDQVH�
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•� 6WXGLHNRPSHWDQVH� Sn� \UNHVIDJ� HU� HW� MHQWHIHQRPHQ��'H� WR� KRYHGYHLHQH� VRP� EH�
Q\WWHV�HU�DOPHQIDJOLJ�SnE\JQLQJ�YLD�JN�RJ�YN,�Sn�KHOVH��RJ�VRVLDOIDJ�RJ�YN,,�WHJ�
QLQJ��IRUP�RJ�IDUJH���YLD�JN�YN,�IRUPJLYQLQJVIDJ�

•� %ODQW�SRWHQVLHOOH�O UOLQJHU�K¡VWHQ������YDU�GHW�IOHUH�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�����SURVHQW��VRP�PnWWH�WD�WLO�WDNNH�PHG�O UHIDJ�L�VNROH�HQQ�EODQW�RUGL�
Q UHOHYHQH�����SURVHQW��

•� 'HW�HU�EHW\GHOLJ�VW¡UUH�DQGHO�EODQW�GHP�VRP�InU�O UHSODVV�HQQ�GHP�VRP�WDU�O UHIDJ
L�VNROH�VRP�NODUHU�n�In�IDJEUHY��'HWWH�JMHOGHU�EnGH�EODQW�HOHYHU�VRP�KDU�KDWW�V U�
VNLOW� WLOUHWWHODJW�RSSO ULQJ�����PRW����SURVHQW���RJ�EODQW�RUGLQ UHOHYHQH�����PRW
���SURVHQW��

•� 'H�VRP�LNNH�RSSQnU�IRUPHOO�NRPSHWDQVH�RJ�GH�VRP�RSSQnU�GHONRPSHWDQVH��KDU
ODYHVW�VRVLDO�VWDWXV��PHQV�GH�VRP�RSSQnU�VWXGLHNRPSHWDQVH�KDU�K¡\HVW�VRVLDO�VWD�
WXV�

•� 'HW�NDQ�VH�XW�VRP�RP�GH�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�$NHUVKXV�VOXWWHU
GH�I¡UVWH�WUH�nUHQH�L�PLQGUH�JUDG�HQQ�L�GH�DQGUH�I\ONHQH��RJ�GHW�HU�IOHUH�XQJH�PHG
V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� VRP� RSSQnU� VWXGLH�� RJ� \UNHVNRPSHWDQVH� HQQ� L� GH
DQGUH�I\ONHQH�

•� 'HW�VHU�XW� VRP�RP�HOHYHU�PHG�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�%XVNHUXG� IRUODWHU
VNROHQ�OHWWHUH�HQQ�L�DQGUH�I\ONHU��RJ�I UUH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HQQ�L
GH�DQGUH�I\ONHQH�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�

•� 2YHU� KDOYSDUWHQ� DY� GHP� VRP�KDU� V\QV��� K¡UVHOV��� HOOHU� EHYHJHOVHVKHPPLQJ� HOOHU
PHGLVLQVN��YDQVNH�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�

•� 2JVn�EODQW�GHP�VRP�HU�IDJOLJ�VYDNH�HOOHU�KDU�VSHVLILNNH�O UHYDQVNHU�VLHU�SURJQR�
VHQ�DW�RYHU��KDOYSDUWHQ�YLO�NODUH�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�

•� 'HW�K¡\HVWH�IUDIDOOHW�DYKHQJLJ�DY�GLDJQRVH�ILQQHU�YL�EODQW�XQJH�PHG�SV\NRVRVLDOH
RJ�HPRVMRQHOOH�SUREOHPHU�

•� 3n�GH�DOPHQIDJOLJH�UHWQLQJHQH�YLO�RP�ODJ�WUH�IMHUGHGHOHU�RSSQn�VWXGLHNRPSHWDQVH
RJ�RP�ODJ�HQ�IMHUGHGHO�RSSQn�GHONRPSHWDQVH�

•� 3n�GH�WUH�\UNHVIDJOLJH�UHWQLQJHQH�KHOVH��RJ�VRVLDOIDJ��QDWXUEUXN�RJ�IRUPJLYQLQJVIDJ
YLO����SURVHQW�RSSQn�VWXGLHNRPSHWDQVH�

•� 3n�GH�WUH�UHWQLQJHQH�PHNDQLVNH�IDJ��HOHNWURIDJ�RJ�KRWHOO��RJ�Q ULQJVPLGGHOIDJ�HU
GHW� QHVWHQ� LQJHQ� VRP� RSSQnU� VWXGLHNRPSHWDQVH�� PHQV� � KDOYSDUWHQ� ���SURVHQW�
RSSQnU�\UNHVNRPSHWDQVH�

•� 3n�GH�WUH�UHWQLQJHQH�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU�E\JJIDJ�HU�GHW�LQJHQ�VRP
InU��VWXGLHNRPSHWDQVH��PHQV�WUH�DY�ILUH�����SURVHQW��VHU�XW�WLO�n�RSSQn�\UNHVNRP�
SHWDQVH�
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•� 'H�VRP�ILNN�PHVW�HNVWUD�KMHOS�RJ�VW¡WWH�VNROHnUHW����������RJ�VRP�L�VW¡UVW�JUDG
ILNN�KMHOSHQ�L�IRUP�DY�HQHWLPHU�RJ�JUXSSHXQGHUYLVQLQJ�XWHQIRU�NODVVHQ�YDU�GH�VRP
KDU�RSSQnGG�GHONRPSHWDQVH�HOOHU�LQJHQ�IRUPHOO�NRPSHWDQVH�

+YD�SnYLUNHU�NRPSHWDQVHRSSQnHOVHQ"

6n�ODQJW�KDU�YL�VHWW�Sn�NRPSHWDQVHRSSQnHOVH�HWWHU�ILUH�nU�L�YLGHUHJnHQGH�RSSO ULQJ�VDPW
HQ�SURJQRVH�IRU�KYLONHQ�IRUPHOO�NRPSHWDQVH�HOHYHQH�RSSQnU�HWWHU�IHP�nU��9LGHUH�KDU�YL
VHWW� Sn�QRHQ�ELYDULDWH� VDPPHQKHQJHU�PHOORP�NRPSHWDQVHRSSQnHOVH�RJ� HQ� UHNNH� XDY�
KHQJLJH�YDULDEOHU�

,�VLVWH�GHO�DY�GHWWH�NDSLWOHW�VNDO�YL�IRUV¡NH�n�VL�QRH�RP�KYD�GHW�HU�VRP�SnYLUNHU�GHQ
IRUPHOOH� NRPSHWDQVHQ� XQJGRPPHQH� RSSQnU� HWWHU� n� KD� DYVOXWWHW� YLGHUHJnHQGH� RSSO �
ULQJ��,�GHQQH�DQDO\VHQ�YLO�EUXNH�GHQ�YDULDEHOHQ�VRP�DQJLU�SURJQRVH�IRU�NRPSHWDQVH�HWWHU�DY�
VOXWWHW�YLGHUHJnHQGH�RSSO ULQJ�

,�DQDO\VHQH�DY�ELYDULDWH�VDPPHQKHQJHU�PHOORP�NRPSHWDQVHRSSQnHOVH�RJ�GH�XDY�
KHQJLJH�YDULDEOHQH��Vn�YL�DW�GHW�YDU�L�IRUKROGHW�WLO�JUXQQVNROHNDUDNWHU�DW�VDPPHQKHQJHQ
PHG�NRPSHWDQVHRSSQnHOVH�YDU�VWHUNHVW��.RUUHODVMRQHQ�PHOORP�JUXQQVNROHNDUDNWHUHU�RJ
NDUDNWHUHU�IUD�WUH�nU�L�YLGHUHJnHQGH�RSSO ULQJ��VDPW�RSSQnGG�NRPSHWDQVH�HWWHU�DYVOXWWHW
YLGHUHJnHQGH� RSSO ULQJ� �SURJQRVH��� YLVHU� RJVn� �WDEHOO� ���� PHJHW� VWHUN� VDPPHQKHQJ
PHOORP�NDUDNWHUHU�Sn�GH�XOLNH�QLYnHU�IUD�JUXQQVNROH�WLO� WUHGMH�nU� L�YLGHUHJnHQGH�RSSO �
ULQJ�

7DEHOO����.RUUHODVMRQHU�PHOORP�NDUDNWHUHU�IUD�XOLNH�QLYnHU�RJ�HQGHOLJ�NRPSHWDQVHRSSQnHOVH��SURJQRVH��

9HNWHW��

.DU���nU�YJR .DU���nU�YJR .DU���nU�YJR .RPS�YHG�VOXWW
8QJGVNNDU ������Q ����� ������Q ����� ������Q ���� ������Q �����
.DU���nU�YJR ������Q ����� ������Q ���� ������Q �����
.DU���nU�YJR ������Q ���� ������Q �����
.DU���nU�YJR ������Q ����

9L� KDU� RJVn� VHWW� Sn� �YHG� KMHOS� DY� HQ� OLQH U� UHJUHVMRQ�� KYRU� VWRU� GHO� DY� YDULDVMRQHQ� L
JUXQQVNROHNDUDNWHUHU�YL�NDQ�IRUNODUH�YHG�KMHOS�DY�QRHQ�NMHQQHWHJQ�NQ\WWHW�WLO�HOHYHQH�IUD
WLGHQ�I¡U�GH�EHJ\QWH�L�YLGHUHJnHQGH�RSSO ULQJ��'HQQH�DQDO\VHQ�HU�JMHQQRPI¡UW�Sn�KHOH
GDWDPDWHULDOHW��VRP�GHUIRU�HU�YHNWHW��9DULDEOHQH�NM¡QQ��VRVLDO�VWDWXV�RJ�YDQVNH�GLDJQRVH
IRUNODUHU����SURVHQW�DY�YDULDVMRQHQ�L�JUXQQVNROHNDUDNWHU��'HW�VWHUNHVWH�ELGUDJHW�WLO�GHQQH
YDULDVMRQHQ�NRPPHU�IUD�YDQVNH�GLDJQRVH�VRP�IRUNODUHU����SURVHQW�DY�YDULDVMRQHQ�

�����������������������������������������������
���6RP�GHW�IUHPJnU�HU�GHW�HQ�GHO�PLVVLQJ�Sn�GLVVH�NDUDNWHUYDULDEOHQH��'HW�KDU�PDQJH�QDWXUOLJH�nUVDNHU�
IRU�HNVHPSHO�DW�HQ�HOHY�VRP�WDU�JUXQQNXUV�RYHU�WR�nU�LNNH�KDU�NDUDNWHUSRHQJ�IUD�I¡UVWH�nU�L�YLGHUHJnHQGH
RSSO ULQJ�RJ�DW�O UOLQJHU�LNNH�KDU�NDUDNWHUHU�IUD�WUHGMH�nU�L�YLGHUHJnHQGH�RSSO ULQJ��'HW�JUXQQOHJJHQGH
DUEHLG�PHG�GLVVH��YDULDEOHQH�HU�LNNH�JMRUW��RJ�GH�HU�GHUIRU�HJHQWOLJ�LNNH�DQDO\VHNODUH��9L�YLVHU�OLNHYHO�NRU�
UHODVMRQHQH�KHU��IRUGL�GH�LOOXVWUHUHU�YnUW�SRHQJ�JRGW�QRN��$QDO\VHNODUH�YLOOH�GH�XQGHUVWUHNHW�SRHQJHW�HQGD
W\GHOLJHUH�
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0RW�GHQQH�EDNJUXQQ�

•� 'HW� HU� VWHUN� ELYDULDW� VDPPHQKHQJ� PHOORP� JUXQQVNROHNDUDNWHUHU� RJ� RSSQnGG
NRPSHWDQVH��SURJQRVH��HWWHU�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ

•� 'HW� HU�PHJHW� VWHUNH� NRUUHODVMRQHU�PHOORP� NDUDNWHUHU� Sn� XOLNH� QLYnHU� IUD� JUXQQ�
VNROH�WLO�WUHGMH�nU�L�YLGHUHJnHQGH�RSSO ULQJ�VDPW�NRPSHWDQVHRSSQnHOVH�

•� 'H�WUH�YDULDEOHQH�NM¡QQ��VRVLDO�VWDWXV�RJ�YDQVNH�GLDJQRVH�IRUNODUHU����SURVHQW�DY
YDULDVMRQHQ� L� JUXQQVNROHNDUDNWHUHU�� JnU� YL� LQQ� L� DQDO\VHQ� DY� KYD� VRP� SnYLUNHU
NRPSHWDQVHRSSQnHOVH�PHG�GHWWH�VS¡UVPnOHW�

(U�HIIHNWHQ�DY�JUXQQVNROHNDUDNWHUHQH�RJ�EDNJUXQQVYDULDEOHQH�NM¡QQ��VRVLDO�EDNJUXQQ�RJ
YDQVNH�GLDJQRVH�Vn�VWHUNH�DW�GH�RYHUOHYHU� WYHUV�JMHQQRP�YLGHUHJnHQGH�RSSO ULQJ��HOOHU
VNMHU�GHW�QRH�L�YLGHUHJnHQGH�RSSO ULQJ�VRP�ELGUDU�WLO�DW

D�� GLVVH�HIIHNWHQH�PRGLILVHUHV�HOOHU�DYOLYHV

E�� DQGUH�IRUKROG�InU�YLUNQLQJ�Sn�NRPSHWDQVHRSSQnHOVHQ�

9L� KDU� WLGOLJHUH� YLVW� �ILJXU� ���� I¡OJHQGH� � SURJQRVH� IRU� NRPSHWDQVHRSSQnHOVH� HWWHU� DY�
VOXWWHW�YLGHUHJnHQGH�RSSO ULQJ��WDEHOO����

7DEHOO����3URJQRVH�IRU�NRPSHWDQVHRSSQnHOVH�IRU�KHOH�NXOOHW�UHWWVHOHYHU�IUD�����
,QJHQ�IRUPHOO�NRPSHWDQVH ���
'HONRPSHWDQVH ����
<UNHVNRPSHWDQVH ����
6WXGLHNRPSHWDQVH ����

'HWWH� HU� HQ� YDULDEHO� Sn� RUGLQDOQLYn�� GHW� YLO� VL� YL� KDU� JMHQVLGLJ� XWHOXNNHQGH� NDWHJRULHU�
PHQ�GH�HU� LNNH�UDQJRUGQHW�RJ�I¡OJHOLJ�HU�GHW� LNNH�IDVW�DYVWDQG�PHOORP�GHP��0HQ�PDQ
NXQQH�WHQNH�VHJ�HQ�WLOOHPSLQJ��QRH�VRP�RIWH�SUDNWLVHUHV��RJ�JL�GH�XOLNH�NDWHJRULHQH�YHU�
GLHU�VRP�UDQJRUGQHW�GHP�L�IRUKROG�WLO�KYHUDQGUH��0DQ�NXQQH�IRU�HNVHPSHO�JL�LQJHQ�IRU�
PHOO� NRPSHWDQVH� YHUGLHQ� ��� GHONRPSHWDQVH� YHUGLHQ� ��� \UNHVNRPSHWDQVH� YHUGLHQ� �� RJ
VWXGLHNRPSHWDQVH�YHUGLHQ����'D�KDU�PDQ�HWDEOHUW�HQ�IRUKROGWDOOVYDULDEHO��0HQ�PDQ�KDU
VDPWLGLJ�²�YHG�n�JL�VWXGLHNRPSHWDQVH�pQ�YHUGL�K¡\HUH�HQQ�\UNHVNRPSHWDQVH�²�UDQJRUG�
QHW�GLVVH�WR�NRPSHWDQVHIRUPHQH�Sn�HQ�PnWH�VRP�LNNH�HU�XSUREOHPDWLVN��'HWWH�NDQ�QRN
Y UH�ULNWLJ�L�QRHQ�WLOIHOOHU��IRU�HNVHPSHO��GHUVRP�PDQ�VQDNNHU�RP�DGJDQJ�WLO�K¡\HUH�XW�
GDQQLQJ� HOOHU� VWDWXV�� 0HQ� VQDNNHU� YL� RP� PXOLJKHWHQ� WLO� n� EOL� KnQGYHUNHU� HOOHU� RP
OLYVO¡QQ��Vn�NDQ�GHW�JRGW�KHQGH�DW�UDQJHULQJHQ�HOOHU�DYVWDQGHQ�HU�IHLO��9L�KDU�GHUIRU�IXQ�
QHW�GHW�PHVW�KHQVLNWVPHVVLJ�n�IRUHWD�HQ�WRGHOLQJ�DY�YDULDEHOHQ��(QWHQ�KDU�PDQ�RSSQnGG
VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HOOHU�Vn�KDU�PDQ�GHW�LNNH�

0HG�HQ�VOLN�WRGHOW�DYKHQJLJ�YDULDEHO�HU�ORJLVWLVN�UHJUHVMRQ��ORJLW��HJQHW�VRP�PHWR�
GH��/RJLW�HU�HQ�DQDO\VH�PHWRGH�VRP�IRUXWVHWWHU�HQ�GLNRWRP�DYKHQJLJ�YDULDEHO��GHW�YLO�VL
HQ�WRGHOW�YDULDEHO�PHG�HW�HQWHQ�HOOHU�XWIDOO��0RGHOOHQ�EHUHJQHU�VMDQVHQ�IRU�GHW�HQH�HOOHU
DQGUH� XWIDOOHW� JLWW� XOLNH� IRUGHOLQJHU� Sn� GH� XDYKHQJLJH� YDULDEOHQH�� 9HG� KMHOS� DY� GHQQH
DQDO\VHPHWRGHQ� NDQ� YL� VL� QRH� RP�KYLONH� YDULDEOHU� VRP�KDU� VLJQLILNDQW� QHWWR�HIIHNW� Sn
GHQ�DYKHQJLJH�YDULDEHOHQ��RJ�YL�NDQ�VL�KYRU�VWRU�IRUNODULQJVNUDIW�PRGHOOHQ�KDU�L�IRUKROG
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WLO�n�IRUNODUH�YDULDVMRQHQ�L�GHQ�DYKHQJLJH�YDULDEHOHQ��9L�KDU�I¡UVW�JMHQQRPI¡UW�DQDO\VHQ
IRU�KHOH�NXOOHW��5HVXOWDWHW�DY�DQDO\VHQ�YLVHU�YL�L�ILJXU����RJ�WDEHOO����

)LJXU����%HUHJQHW�VDQQV\QOLJKHW�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH

RSSO ULQJ�IRU�KHOH�NXOOHW�UHWWVHOHYHU�IUD������L�VHNV�I\ONHU��/RJLW�HVWLPDW���Q ������9HNWHW
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QXOO QXOO�OJ OJ� OJ�QJ QJ QJ�J J J�PJ PJ

UHIJUXSS
WURPV
HJQH�NODVV
JXWW�WUE\WE
VWDWXV

7DEHOO������0RGHOO�VRP�OLJJHU�WLO�JUXQQ�IRU�ILJXU�����Q ����
9DULDEHO % 6LJQ 5
.DUDNWHUHU�IUD�JUXQQVNROHQ ���� ������ �����
c�Y UH�HOHY�Sn�WU�E\�WE�� ���� ������ �����
.RPPHW�LQQ�Sn�SULP U¡QVNH ���� ������ �����
)¡GW�L������������HOOHU����� ���� ������ �����
*n�Sn�KV��QD�HOOHU�IR ���� ������ �����
6RVLDO�VWDWXV ���� ������ �����
.M¡QQ ���� ������ �����
2UJDQLVDWRULVN�O¡VQLQJ�� ���� ������ �����
*UXH�VHJ�WLO�n�Jn�Sn�VNROHQ ����� ������ �����
c�Y UH�HOHY�L�%XVNHUXG ����� ������ �����
c�Y UH�HOHY�L�0¡UH�RJ�5RPVGDO ����� ������ �����
c�Y UH�HOHY�L�7URPV ����� ������ �����
.RQVWDQW ����� ������
3VHXGR�IRUNODUW�YDULDQV����SURVHQW�

�����������������������������������������������
���9L�JMHQJLU�LNNH�DOOH�WDOOHQH�IUD�DQDO\VHQ��EDUH�GH�VRP�HU�Q¡GYHQGLJH�DY�©SHGDJRJLVNHª�KHQV\Q��GHW�YLO�VL
GH�VRP�WUHQJV� IRU�n�KMHOSH� OHVHUHQ�JMHQQRP�ELOGHW� L� ILJXU�����%�HU�HW�PnO�Sn�GHQ�XVWDQGDUGLVHUWH� VWLJ�
QLQJVNRHIILVLHQWHQ� L� UHJUHVMRQHQ��'LVVH� HU� YDQVNHOLJ� WRONEDUH�� RJ�EUXNHV� GHUIRU� KHU� VRP�JUXQQODJ� IRU� n
UHJQH�XW�GHQ�VDQQV\QOLJKHWHQ�VRP�HU�SUHVHQWHUW�L�ILJXU�����6LJQ��HU�HW�PnO�Sn�VDQQV\QOLJKHWHQ�IRU�DW�GHW
YL�ILQQHU�HL�YnUW�XWYDOJ�RJVn�JMHOGHU� L�SRSXODVMRQHQ��'HW�HU�YDQOLJ�n�VHWWH�HW�VLJQLILNDQV�QLYn�Sn�S������
'HW�EHW\U�DW�VDQQV\QOLJKHWHQ�IRU�n�WD�IHLO�QnU�YL�IRUNDVWHU�SnVWDQGHQ�RP�LQJHQ�VDPPHQKHQJ��QXOOK\SRWH�
VHQ��HU�PLQGUH�HQQ�IHP�SURVHQW��,�PRGHOOHQ�KHU�VHU�YL�DW�DOOH�YDULDEOHQH�²�PHG�XQQWDN�DY�HQ�²�HU�VLJQLIL�
NDQWH�Sn���SURVHQW�QLYn��GHW�YLO�VL�S�������5�HU�HW�PnO�IRU�SDUWLHOO�HIIHNW��GHW�YLO�VL�KYRU�VWRU�DQGHO�DY�GHQ
VDPOHGH�HIIHNWHQ�VRP�NDQ�WLOVNULYHV�GHQ�HQNHOWH�YDULDEHO�

���,�WDEHOO��������RJ����EUXNHV�IRUNRUWHOVHU�Sn�VWXGLHUHWQLQJHQH��)RU�IRUNODULQJ���VH�QRWH���

���+DU�HOHYHQH�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ U�NODVVH��KDU�HOHYHQ�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
HJQH�NODVVHU�HOOHU�HU�GHW�HQ�RUGLQ UHOHY�
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+YD�HU�GHW�YL�VHU�KHU"�-HJ�VNDO�JM¡UH�HW�IRUV¡N�Sn�n�ORVH�OHVHUHQ�JMHQQRP�ELOGHW�L�ILJXU���
RJ�WDOOHQH�L�WDEHOO����

9L�WDU�XWJDQJVSXQNW�L�GHQ�OLQMD� L�ILJXUHQ�VRP�KHWHU� ·UHIJUXSS·��GHQ�W\NNHVWH�KYRU
SXQNWHQH� HU� PDUNHUW� PHG� VLUNOHU��� 'H� QL� SXQNWHQH� Sn� GHQQH� OLQMHQ� UHSUHVHQWHUHU� QL
WHQNWH� JMHQQRPVQLWWVHOHYHU� VRP� HU�PHG� L� XQGHUV¡NHOVHQ��'LVVH� QL� HU� QHVWHQ� KHOW� OLNH�
)¡OJHQGH�HU�IHOOHV�IRU�GHP�

•� 'H�JnU�L�YLGHUHJnHQGH�RSSO ULQJ�L�$NHUVKXV�HOOHU�+RUGDODQG

•� 'H�JnU�Sn�DOPHQH�RJ�¡NRQRPLVN�DGPLQLVWUDWLYH�IDJ��LGUHWWVIDJ��HOOHU��PXVLNN��GDQV�
GUDPD

•� 'H�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU

•� 'H�HU�MHQWHU

•� 'H�HU�I¡GW�L�����

•� 'H�KDU�PLGGHOV�VRVLDO�VWDWXV

•� 'H�HU�LNNH�NRPPHW�LQQ�Sn�SULP U¡QVNHW�VLWW

•� 'H�JUXHU�VHJ�MHYQW�RYHU�PLGGHOV�WLO�n�Jn�Sn�VNROHQ

0HQV� DOW� GHWWH� HU� OLNW�� HU� GHW� HWW� NMHQQHWHJQ� VRP�YDULHUHU�� RJ� GHW� HU� NDUDNWHUSRHQJHQH
GHUHV�IUD�JUXQQVNROHQ��$W�NDUDNWHUHQH�HU�GHQ�YDULDEHOHQ�YL�YDULHUHU�VN\OGHV�DW�GHW�HU�GHQ
VRP�KDU�VWHUNHVW�XWVODJ�L�DQDO\VHQ��VDPW�GHW�YL�WLGOLJHUH�KDU�VHWW�RP�VDPPHQKHQJ�PHOORP
NRPSHWDQVHRSSQnHOVH�RJ�JUXQQVNROHNDUDNWHUHU��6H�L�WDEHOO�����'HW�HU�NDUDNWHUYDULDEHOHQ
VRP�KDU�VW¡UVW�5��GHW�EHW\U�DW�GHW�HU�GHQ�VRP�KDU�GHQ�VW¡UVWH�SDUWLHOOH�HIIHNWHQ�L�IRUKROG
WLO�GHQ�DYKHQJLJH�YDULDEHOHQ��.DUDNWHUHQH�IRU�GH�QL�WHQNWH�HOHYHQH�YDULHUHU�IUD�GHQ�VRP
LNNH�KDU�NDUDNWHUHU�WLO�GHQ�VRP�KDU�PJ�L�DOOH�IDJ��9L�VHU�DY�ILJXUHQ�DW�VMDQVHQ�IRU�n�RSSQn
VWXGLH��HOOHU�\UNHVNRPSHWDQVH�¡NHU�PHG�¡NHQGH�NDUDNWHU��6MDQVHQ�¡NHU� VYDNW� ODYW�QHGH
Sn�NDUDNWHUVNDODHQ��PHQ�QnU�NDUDNWHUQLYnHW�KDU�SDVVHUW�QJ�L�VQLWW�VHU�YL�DW�VMDQVHQ�IRU�VWX�
GLH��HOOHU�\UNHVNRPSHWDQVH�¡NHU�NUDIWLJ�PHG�¡NHQGH�NDUDNWHUHU�

(W�HNVHPSHO��9L�VHU�DW�HOHYHQ�VRP�KDU�OJ�L�VQLWW�KDU�WR�SURVHQW�VMDQVH�IRU�n�RSSQn
VWXGLH��HOOHU�\UNHVNRPSHWDQVH��PHQV�KXQ�VRP�KDU�HW�VQLWW�PHOORP�OJ�RJ�QJ�KDU�VHNV�SUR�
VHQW�VMDQVH��$OWVn�LQJHQ�VWRU�¡NQLQJ��0HQ�VHU�YL�Sn�HOHYHQ�PHG�J�L�VQLWW�RJ�VDPPHQOLJQHU
PHG�KXQ�VRP�KDU�HW�VQLWW�PHOORP�J�RJ�PJ��VHU�YL�DW�VMDQVHQ�¡NHU�PHG����SURVHQWSRHQJ
IUD����WLO�����'HWWH�YLVHU�KYLONHQ�VWRU�EHW\GQLQJ�LQQJDQJVELOOHWWHQ��JUXQQVNROHNDUDNWHUH�
QH�� KDU� IRU� KYLONHQ� IRUPHOO� NRPSHWDQVH� VRP�RSSQnV�� RJ� DW� EHW\GQLQJHQ� HU� VW¡UVW� L� GH
¡YUH�NDUDNWHUVMLNW�� �9L�KDU�Qn�VHWW�KYRUGDQ�NRPSHWDQVHRSSQnHOVHQ�YDULHUHU�PHG�JUXQQ�
VNROHNDUDNWHUHU��QnU�DOOH�GH�DQGUH�YDULDEOHQH�KROGHV�IDVW�

1nU�YL�Qn�VNDO�XQGHUV¡NH�KYRUGDQ�GH�DQGUH�XDYKHQJLJH�YDULDEOHQH�SnYLUNHU�NRP�
SHWDQVHRSSQnHOVHQ��JnU�YL�LQQ�L�WDEHOO�����'HU�VHU�YL�DW�7URPV�KDU�GHQ�VWDQGDUGLVHUWH�NR�
HIILVLHQWHQ�PHG�VW¡UVW�QHJDWLY�YHUGL�� �'HW�EHW\U�DW�GHQ�HQNHOWYDULDEHOHQ�VRP�YLO�I¡UH�WLO
VW¡UVW�QHJDWLYW�XWVODJ�L�NRPSHWDQVHRSSQnHOVH�VDPPHQOLJQHW�PHG�GHQ�JUXSSD�DY�QL�WHQNWH
JMHQQRPVQLWWVHOHYHU� VRP� YL� VWDUWHW� XW� PHG�� HU� RP� HOHYHQ� JnU� L� 7URPV� L� VWHGHW� IRU� L
$NHUVKXV�HOOHU�+RUGDODQG��)RU�n�XQGHUV¡NH�GHWWH�WHQNHU�YL�RVV�QL�Q\H�JMHQQRPVQLWWVHOH�
YHU��'H�HU�KHOW� OLNH�GHQ� I¡UVWH� JUXSSD��ERUWVHWW� IUD� DW� YL� HQGUHU� HWW� DY�GH�RSSULQQHOLJH
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NMHQQHWHJQHQH��VH�OLVWD�RYHU���9L�ODU�Qn�HOHYHQH�NRPPH�IUD�7URPV��RJ�Vn�ODU�YL�Sn�VDPPH
PnWH�VRP�IRU�GHQ�I¡UVWH�JUXSSD�NDUDNWHUHQH�YDULHUH�

'D�InU�YL�GHQ�OLQMD�L�ILJXU����VRP�OLJJHU�ODYHVW��'HQ�QHJDWLYH�NRHIILVLHQWHQ�YLVHU�RVV
DW� L� IRUKROG� WLO� GHQ� RSSULQQHOLJH� JUXSSD� YLO� NRPSHWDQVHRSSQnHOVHQ� Y UH� ODYHUH�� 0HQ
RJVn�KHU�VHU�YL�GHW�VDPPH��/DYW�XWVODJ�IRU�ODYH�NDUDNWHUHU�RJ�NUDIWLJHUH�XWVODJ�IRU�GH�PHG
K¡\H�NDUDNWHUHU�

3n�OLJQHQGH�PnWH�NXQQH�YL�WHJQHW�LQQ�SXQNWHU�RJ�OLQMHU�IRU�0¡UH�RJ�5RPVGDO�RJ
%XVNHUXG��,�WDEHOO����VHU�YL�DW�NRHIILVLHQWHQH�IRU�0¡UH�RJ�%XVNHUXG�HU�KHQKROGVYLV�����
RJ�������8WVODJHW� L� IRUKROG�WLO�GHQ�I¡UVWH�JUXSSD�YLO�GHUIRU�RJVn�IRU�GHQQH�JUXSSD�Y UH
QHJDWLYW��PHQ�LNNH�Vn�VWHUNW�VRP�IRU�7URPV�

6n�KDU�YL�VHWW�Sn�HWW�DQQHW�NMHQQHWHJQ�YHG�HOHYHQH��RP�GH�KDU�V UVNLOW� WLOUHWWHODJW
RSSO ULQJ�HOOHU�LNNH��RJ�KYLONHQ�RUJDQLVDWRULVN�O¡VQLQJ�VRP�HYW�HU�YDOJW�IRU�GHP��9L�WHQ�
NHU�RVV�GD� LJMHQ� HQ� JUXSSH� HOHYHU� VRP�HU�KHOW� OLN�GHQ� I¡UVWH� JUXSSD��ERUWVHWW� IUD� DW� YL
E\WWHU�XW�NMHQQWHJQHW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�PHG�NMHQQHWHJQHW
V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�IRU�DOOH�QL��RJ�Vn�ODU�YL�NDUDNWHUHQH�YDULHUH��9L
InU�GD�GHQ�OLQMD�VRP�OLJJHU�OLNH�XQGHU�OLQMD�IRU�GHQ�I¡UVWH�JUXSSD����'HWWH�EHW\U�DW�HOHYHU
PHG� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� HJQH� NODVVHU� KDU� ODYHUH� VMDQVH� IRU� n� RSSQn� VWXGLH�
HOOHU�\UNHVNRPSHWDQVH��HQQ�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�
DOW�DQQHW�OLNW�

9L�IRUWVHWWHU�Sn�VDPPH�PnWH�PHG�DQGUH�YDULDEOHU�VRP�KDU�VLJQLILNDQW�XWVODJ�L�PR�
GHOOHQ��,�GHQ�OLQMD�VRP�OLJJHU�Q UPHVW�RYHU�UHIHUDQVHJUXSSD��HU�GHW�VRVLDO�VWDWXV�VRP�HU
IRUDQGUHW�IUD�PLGGHOV�WLO�PLGGHOV�K¡\�IRU�DOOH�GH�WHQNWH�QL�HOHYHQH��)RUWVDWW�YDULHUHU�ND�
UDNWHUHQH�

7LO�VOXWW�KDU�YL�WHJQHW�HL�OLQMH�IRU�HL�WHQNW�JUXSSH�HOHYHU�KYRU�YL�KDU�HQGUHW�WR�NMHQ�
QHWHJQ�VDPWLGLJ��.M¡QQ�RJ�VWXGLHUHWQLQJ��9L�KDU�Qn�HL�JUXSSH�PHG�QL� WHQNWH�JMHQQRP�
VQLWWVHOHYHU� VRP� DOOH� HU� JXWWHU� RJ� JnU� Sn� WUHDUEHLGVIDJ�� WHNQLVNH� E\JJIDJ� HOOHU� E\JJIDJ�
PHQV�NDUDNWHUHQH�YDULHUHU��1nU�YL�EHUHJQHW�VDQQV\QOLJKHWHQH�KHU��PnWWH�YL�WD�KHQV\Q�WLO
NRHIILVLHQWHQH�L�WDEHOO����IRU�EnGH�NM¡QQ�RJ�DW�GH�JnU�Sn�WUHDUEHLGVIDJ��E\JJIDJ�HOOHU�WHN�
QLVNH�E\JJIDJ��%HJJH�GLVVH�HU�SRVLWLYH��QRH�VRP�EHW\U�DW�GH�YLO�OLJJH�JRGW�RYHU�UHIHUDQVH�
JUXSSD��6OLN�NXQQH�YL�IRUWVDWW�n�WHJQH�LQQ�OLQMHU��HQWHQ�IRU�HQNHOWYDULDEOHU�HOOHU�IRU�JUXS�
SHU�DY�YDULDEOHU�

'HW�HU�WLG�IRU�HQ�SXQNWYLV�RSSVXPPHULQJ��GU¡IWLQJ�RJ�XWG\SLQJ�DY�IXQQHQH�I¡OJHU
L�QRWDWHWV�VLVWH�NDSLWWHO��DY�KYD�ILJXU����RJ�WDEHOO����YLVHU�

•� 6MDQVHQ�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HU�VW¡UUH�EODQW�HOHYHU�VRP�KDU
V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�HQQ�HOHYHU�VRP�KDU�V UVNLOW�WLOUHW�
WHODJW�RSSO ULQJ� L�HJQH�NODVVHU��'HWWH��RJ�IXQQHQH�QHGHQIRU��JMHOGHU�XQGHU�EHWLQ�
JHOVHQ�DOW�DQQHW�OLNW�

�����������������������������������������������
���9L� VHU�DW� WLO� WURVV� IRU�DW� NRHIILVLHQWHQ� IRU�GHQQH�YDULDEHOHQ�HU�SRVLWLY�� InU� YL� HL� OLQMH� VRP� OLJJHU�XQGHU
UHIHUDQVHJUXSSD��'HW�VN\OGHV�DW�GHQQH�YDULDEHOHQ�HU�NRGHW�VOLN�DW�HOHYHQH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�L�RUGLQ UH�NODVVHU�KDU�YHUGLHQ�QXOO��GH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODV�
VHU�KDU�YHUGLHQ������RJ�RUGLQ UH�HOHYHU�L�RUGLQ UH�NODVVHU�KDU�YHUGLHQ����5HIHUDQVHJUXSSH�YnU��GH�QL�I¡UVWH
WHQNWH� HOHYHQH�� KDU� YHUGLHQ� QXOO� IRUGL� GH� KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� RUGLQ UH� NODVVHU�� 6NDO� YL
VDPPHQOLJQH�PHG� HOHYHU� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� HJQH� NODVVHU�Pn� YL� GHUIRU� EUXNH� HQ
QHJDWLY�YHUGL�Sn�NRHIILVLHQWHQ��GHW�YLO�VL�²����L�VWHGHW�IRU�����
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•� .DUDNWHUHQH� IUD� JUXQQVNROHQ� HU� GHQ� YDULDEHOHQ� VRP�KDU� VW¡UVW� VLJQLILNDQW� QHWWR�
HIIHNW�Sn�NRPSHWDQVHRSSQnHOVH�

•� .RPSHWDQVHRSSQnHOVHQ�YDULHUHU� IUD� I\ONH� WLO� I\ONH��8QGHU�HOOHUV� OLNH�YLONnU� HU�GHW
ODYHVW�DQGHO�VRP�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�L�7URPV��RJ�K¡\HVW�DQGHO�L
$NHUVKXV�RJ�+RUGDODQG�

•� *XWWHU�KDU�VW¡UUH�VMDQVHU�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HQ�MHQWHU

•� .RPSHWDQVHRSSQnHOVH� YDULHUHU� PHG� VWXGLHUHWQLQJ�� 8QJGRP� VRP� JnU� Sn� WUHDU�
EHLGVIDJ��E\JJIDJ�HOOHU� WHNQLVNH�E\JJIDJ�KDU�VW¡UVW�VMDQVH�WLO�n�RSSQn�VWXGLH��HOOHU
\UNHVNRPSHWDQVH��'HUHWWHU�I¡OJHU�XQJGRPPHQH�VRP�JnU�Sn�HOHNWURIDJ��PHNDQLVNH
IDJ�HOOHU�KRWHOO��RJ�Q ULQJVPLGGHOIDJ��'LVVH�HU�VLJQLILNDQW�IRUVNMHOOLJH�IUD�HOYHQH�RJ
O UOLQJHQH�Sn�D�DOPHQH�RJ�¡NRQRPLVN�DGPLQLVWUDWLYH�IDJ�� LGUHWWVIDJ�HOOHU�PXVLNN�
GDQV�GUDPD��RJ�E�KHOVH��RJ�VRVLDOIDJ��QDWXUEUXN�HOOHU�IRUPJLYQLQJVIDJ��VRP�HU�GH
WR�JUXSSHQH�VRP�KDU�ODYHVW�VMDQVH�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�

•� 8QJGRPPHQHV�VRP�VWDUWHU�L�YLGHUHJnHQGH�RSSO ULQJ�QnU�GH�HU�©L�VLQ�EHVWH�DOGHUª��
²�GHW�YLO�VL�DW�GH�EHJ\QWH�VRP����nULQJHU�L������²�KDU�K¡\HUH�NRPSHWDQVHRSSQnHO�
VH�HQQ�GH�VRP�HU�HWW�nU�IRU�JDPOH��GHW�YLO�VL�DW�GH�VWDUWHU�VRP����nULQJHU��RJ�ODYHUH
NRPSHWDQVHRSSQnHOVH�HQQ�GH�VRP�VWDUWHW�QnU�GH�YDU�HWW�nU�IRU�XQJH��GHW�YLO�VL�VRP
���nULQJHU�

•� 6MDQVHQ�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�¡NHU�PHG�¡NHQGH�VRVLDO�VWDWXV

•� 8QJGRP�VRP�NRP�LQQ�Sn�I¡UVWH¡QVNH�K¡VWHQ������KDU�VW¡UUH�VMDQVH�WLO�NRPSHWDQ�
VHRSSQnHOVH�HQQ�GH�VRP�LNNH�JMRUGH�GHW

•� (OHYHU�RJ�O UOLQJHU�VRP�VLHU�DW�GH�RIWH�JUXHU�VHJ�WLO�n�Jn�Sn�VNROHQ��KDU�ODYHUH�VMDQ�
VH� WLO� NRPSHWDQVHRSSQnHOVH� HQQ�GH� VRP� VLHU� DW� GH� JUXHU� VHJ� OLWW� HOOHU� DOGUL� JUXHU
VHJ�

'HQ�PRGHOOHQ�YL�KDU�SUHVHQWHUW�KHU��HU�HQ�UHQ�PRGHOO� L�GHQ�IRUVWDQG�DW�YL�KDU� OXNHW�XW
YDULDEOH�VRP�L�XWJDQJVSXQNWHW�YDU�LQNOXGHUW�L�PRGHOOHQ��PHQ�VRP�LNNH�KDGGH�VLJQLILNDQW
HIIHNW�L�IRUKROG�WLO�NRPSHWDQVHRSSQnHOVH��9L�IDQW�GD�EODQW�DQQHW�DW�GLDJQRVH�YDQVNH�LNNH
KDGGH�VLJQLILNDQW�HIIHNW�L�GHQQH�PRGHOOHQ�KYRU�YL�Vn�Sn�KHOH�NXOOHW�

1HVWH�VNULWW��HWWHU�n�KD�VHWW�Sn�KYD�VRP�SnYLUNHU�NRPSHWDQVHRSSQnHOVHQ�IRU�KHOH
NXOOHW��HU�n�JM¡UH�GHQ�VDPPH�DQDO\VHQ�EDUH�IRU�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�EnGH�L�HJQH�RJ�RUGLQ UH�NODVVHU��5HVXOWDWHW�DY�GHQQH�DQDO\VHQ�IUHPJnU�DY�ILJXU����RJ
WDEHOO����

�����������������������������������������������
���'HWWH�XWWU\NNHW�HU�VWMnOHW�IUD�EDUQHOLWWHUDWXUHQ��$VWULG�/LQGJUHQ�ODU�VLQ�.DUOVVRQ�Sn�WDNHW�SUHVHQWHUH�VHJ
VHOY�VRP�HQ�PDQQ�L�VLQ�EHVWH�DOGHU�
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)LJXU����%HUHJQHW�VDQQV\QOLJKHW�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH

RSSO ULQJ�IRU�UHWWVHOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�IUD������L�VHNV�I\ONHU��/RJLW�HVWLPDW���Q ����
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QXOO QXOO�OJ OJ� OJ�QJ QJ QJ�J J J�PJ PJ

RUG�NODVV
IOLQNHUH
UHIJUXSS
EXVNHUXG
PH�HO�KQ

7DEHOO����0RGHOO�VRP�OLJJHU�WLO�JUXQQ�IRU�ILJXU�������Q ���
9DULDEHO % 6LJQ 5
.DUDNWHUHU�IUD�JUXQQVNROHQ ���� ������ �����
2UJDQLVDWRULVN�O¡VQLQJ�� ���� ������ �����
(JHQYXUGHULQJ ���� ������ �����
c�Y UH�HOHY�L�%XVNHUXG ����� ������ �����
c�KD�JHQHUHOOH�RJ�HOOHU�VDPPHQVDWWH�O UHYDQVNHU ����� ������ �����
c�KD�SV\NRVRVLDOH�SUREOHPHU ����� ������ �����
c�Y UH�HOHY�Sn�KV��QD�HOOHU�IR ����� ������ �����
c�Y UH�HOHY�Sn�D¡��LI��HOOHU�PG ����� ������ �����
c�Y UH�HOHY�Sn�PH��HO�HOOHU�KQ ����� ������ �����
.RQVWDQW ������ ������
3VHXGR�IRUNODUW�YDULDQV����SURVHQW�

2JVn�KHU�WDU�YL�XWJDQJVSXQNW�L�HQ�UHIHUDQVHJUXSSH�EHVWnHQGH�DY�QL�WHQNWH�XQJGRPPHU�
'H�KDU�I¡OJHQGH�IHOOHV�NMHQQHWHJQ�

•� 'H�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU

•� 'H�HU�LNNH�HOHYHU�L�%XVNHUXG

•� 'H�KDU� LNNH�SV\NRVRVLDOH� HOOHU� JHQHUHOOH� RJ�HOOHU� VDPPHQVDWWH� O UHYDQVNHU� �PHQ
NDQ�KD�V\QV���K¡UVHOV��HOOHU�EHYHJHOVHVKHPPLQJ��PHGLVLQVNH�YDQVNHU�HOOHU�VSHVLILN�
NH�O UHYDQVNHU�

•� 'H�JnU�Sn�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU�E\JJIDJ

�����������������������������������������������
���)RU�HQ�IRUNODULQJ�DY�EHJUHSHQH�L�PRGHOOHQ�VH�QRWH���

���+DU�HOHYHQH�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ U�NODVVH��KDU�HOHYHQ�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L
HJQH�NODVVHU�HOOHU�HU�GHW�HQ�RUGLQ UHOHY�



��

•� 6DPPHQOLJQHW�PHG�GH�DQGUH�L�NODVVHQ�YXUGHUHU�GH�VHJ�VHOY�VRP�P\H�GnUOLJHUH�IDJ�
OLJ

6RP�I¡U� WHQNHU�YL�RVV�DW�GLVVH�QL�HU� IRUVNMHOOLJH�QnU�GHW�JMHOGHU�HWW�NMHQQHWHJQ��*UXQQ�
VNROHNDUDNWHUHU��5HIHUDQVHJUXSSD�HU�GHQ�W\NNHVWH�VWUHNHQ��RJ�SXQNWHQH�UHSUHVHQWHUHU�GH
QL�WHQNWH�HOHYHQH�L�UHIHUDQVHJUXSSD�

6n�WHQNHU�YL�RVV�HL�Q\�JUXSSH�Sn�QL�HOHYHU��GH�KDU�HQ�HJHQVNDS�IRUVNMHOOLJ�IUD�UHIH�
UDQVHJUXSSH��'H�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU��,JMHQ�ODU�YL�NDUDNWH�
UHQH�YDULHUH��RJ�YL�InU�HQ�OLQMH��SXQNWHQH�PDUNHUW�PHG�VYDUWH�ILUNDQWHU��VRP�OLJJHU�RYHU
UHIHUDQVHJUXSSD��'HW�EHW\U�DW�VMDQVHQ�IRU�NRPSHWDQVHRSSQnHOVH�HU�VW¡UUH�IRU�HOHYHU�VRP
KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�RUGLQ UH�NODVVHU�HQQ�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L
RUGLQ UH�NODVVHU�

3n�WLOVYDUHQGH�PnWH�KDU�YL�WHJQHW�LQQ�OLQMHU�VRP�YLVHU�KYRUGDQ�GHW�DW�HOHYHQH�YXU�
GHUHU�VHJ�OLWW�IOLQNHUH��HWW�QLYn�RSS�Sn�HQ�VNDOD�Sn�ILUH���DW�GH�JnU�Sn�PHNDQLVNH�IDJ��HOHN�
WURIDJ�HOOHU�KRWHOO��RJ�Q ULQJVPLGGHOIDJ�L�VWHGHW�IRU�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU
E\JJIDJ�RJ�DW�GH�HU�HOHY�L�%XVNHUXG�YLUNHU�Sn�NRPSHWDQVHRSSQnHOVH�

3XQNWYLV�RSSVXPPHUW��XWG\SLQJHU�RJ�GU¡IWLQJHU�I¡OJHU�L�VLVWH�NDSLWWHO��YLVHU�GHQQH
DQDO\VHQ�DW�HOHYHU�VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�KDU� VW¡UUH� VDQQV\QOLJKHW� IRU�n
RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH

•� GHVV�EHGUH�NDUDNWHUHU�GH�KDU�IUD�XQJGRPVVNROHQ

•� GHUVRP�GH�JnU�L�RUGLQ UH�NODVVHU�RJ�LNNH�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH
NODVVHU��+HU�RJ�L�SXQNWHQH�QHGHQIRU�JMHOGHU�EHWLQJHOVHQ�DW�DOOH�GH�DQGUH�YDULDEOHQH
L�PRGHOOHQ�KROGHV�NRQVWDQWH

•� GHUVRP�GH�LNNH�HU�HOHY�L�%XVNHUXG��PHQ�L�HWW�DY�GH�IHP�DQGUH�I\ONHQH

•� GHUVRP�GH�KDU�V\QV���K¡UVHOV��HOOHU�EHYHJHOVHVKHPPLQJ��PHGLVLQVNH�YDQVNHU�HOOHU
VSHVLILNNH� O UHYDQVNHU� RJ� LNNH� SV\NRVRVLDOH� HOOHU� JHQHUHOOH� RJ�HOOHU� VDPPHQVDWWH
O UHYDQVNHU

•� GHUVRP�GH�JnU�Sn�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU�E\JJIDJ

•� GHUVRP�GH�YXUGHUH�VHJ�VHOY�VRP�VNROHIDJOLJ�IOLQNH�L�PRWVHWQLQJ�WLO�LNNH�n�JM¡UH�GHW

0RGHOOHQ�HU�UHQG\UNHW��9L�IDQW�DW�EODQW�DQQHW�NM¡QQ�RJ�VRVLDO�VWDWXV� LNNH�KDGGH�VLJQLIL�
NDQW�QHWWR�HIIHNW�L�IRUKROG�WLO�NRPSHWDQVHRSSQnHOVH�IRU�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWH�
ODJW�RSSO ULQJ��RJ�GH�HU�GHUIRU�VDPPHQ�PHG�QRHQ�DQGUH�YDULDEOH� OXNHW�XW�DY�GHQ�UHQ�
G\UNHGH�PRGHOOHQ��VRP�EDUH�KDU�PHG�YDULDEOHU�PHG�VLJQLILNDQW�XWVODJ�

7LO�VOXWW�VNDO�YL�YLVH�UHVXOWDWHQH�DY�HQ�DQDO\VH�DY�NRPSHWDQVHRSSQnHOVH�EODQW�HOHYHU
VRP� KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L� RUGLQ UH� NODVVHU��'HW� IUHPJnU� DY� ILJXU� ��� RJ
WDEHOO����
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)LJXU����%HUHJQHW�VDQQV\QOLJKHW�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH

RSSO ULQJ�IRU�UHWWVHOHYHU�IUD������VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�L�VHNV�I\ONHU�
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QXOO QXOO�OJ OJ� OJ�QJ QJ QJ�J J J�PJ PJ

IOLQNHUH
WULYHV
UHIJUXSS
PH�HO�KQ

7DEHOO����0RGHOO�VRP�OLJJHU�WLO�JUXQQ�IRU�ILJXU�����

9DULDEHO % 6LJQ 5
.DUDNWHUHU�IUD�JUXQQVNROHQ ���� ������ �����
(JHQYXUGHULQJ ���� ������ �����
7ULYVHO ���� ������ �����
c�Y UH�HOHY�Sn�KV��QD�HOOHU�IR ����� ������ �����
c�Y UH�HOHY�Sn�D¡��LI��HOOHU�PG ����� ������ �����
c�Y UH�HOHY�Sn�PH��HO�HOOHU�KQ ����� ������ �����
.RQVWDQW ����� ������
3VHXGRIRUNODUW�YDULDQV����SURVHQW�

5HIHUDQVHJUXSSD�KDU�Qn�GLVVH�NMHQQHWHJQHQH�IHOOHV�

•� (OHY�HOOHU�O UOLQJ�Sn�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU�E\JJIDJ

•� 7ULYHV�VY UW�GnUOLJ�Sn�VNROHQ

•� 6DPPHQOLJQHW�PHG�GH�DQGUH�L�NODVVHQ�YXUGHUHU�GH�VHJ�VHOY�VRP�P\H�GnUOLJHUH�UHQW
IDJOLJ

6RP�L�GH�WR�IRUHJnHQGH�DQDO\VHQH��ODU�YL�NDUDNWHUHQH�YDULHUH�PHQV�YL�HQGUHU�YHUGLHQ�IRU
HQ�RJ�HQ�YDULDEHO�RJ�KROGHU�DOW�DQQHW�NRQVWDQW��9L�ILQQHU�DW�HOHYHU�VRP�KDU�V UVNLOW�WLO�
UHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�KDU�VW¡UUH�VMDQVH�IRU�NRPSHWDQVHRSSQnHOVH

•� GHVV�EHGUH�NDUDNWHUHU�GH�KDU�PHG�VHJ�IUD�JUXQQVNROHQ

•� QnU�GH�JnU�Sn�WUHDUEHLGVIDJ��WHNQLVNH�E\JJIDJ�HOOHU�E\JJIDJ�VDPPHQOLJQHW�PHG�GH
DQGUH�VWXGLHUHWQLQJHQH

�����������������������������������������������
���)RU�HQ�IRUNODULQJ�DY�EHJUHSHQH�L�PRGHOOHQ�VH�QRWH���



��

•� GHVV�EHGUH�GH�WULYHV

•� GHVV�IOLQNHUH�GH�YXUGHUHU�VHJ�VHOY�L�IRUKROG��WLO�PHGHOHYHQH

,�GHQ�UHQG\UNHGH�PRGHOOHQ� LQQJnU�In�YDULDEOHU�IRUGL�GH�IOHVWH�DY�GH�YDULDEOHQH�YL
LQNOXGHUWH�L�XWJDQJVSXQNWHW�LNNH�KDGGH�VLJQLILNDQW�HIIHNW��)RUKROG�XWHQ�VLJQLILNDQW�HIIHNW
Sn�WLO�NRPSHWDQVHRSSQnHOVH�IRU�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODV�
VHU�HU�EODQW�DQQHW�NM¡QQ��VRVLDO�VWDWXV��GLDJQRVH�YDQVNH��RP�GH�HU�NRPPHW� LQQ�Sn�I¡U�
VWH¡QVNH��RP�GH�HU�WDWW�LQQ�V UVNLOW�HOOHU�LNNH�RJ�RP�GH�JUXHU�VHJ�WLO�n�Jn�Sn�VNROHQ�

,�GHQQH�DQDO\VHQ�KDU�YL�RJVn�LQNOXGHUW�QRHQ�YDULDEOHU�VRP�LNNH�KDU�Y UW�PHG�L�GH
WR�IRUHJnHQGH�DQDO\VHQH��'HW�HU�YDULDEOHU�VRP�HU�PnO�Sn�GHQ�HNVWUD�KMHOS�RJ�VW¡WWH�XQJ�
GRPPHQH�ILNN�L�VLWW�I¡UVWH�nU�L�YLGHUHJnHQGH�RSSO ULQJ��,�NDSLWWHO���KDU�YL�JMRUW�UHGH�IRU
GHQ�HNVWUD�KMHOS�RJ�VW¡WWH�VRP�XQJGRPPHQH�InU��EODQW�DQQHW�RPIDQJ�DY�KMHOSHQ��EnGH
VRP�DQGHO�DY�XND�RJ�DQWDOO�IDJ��RJ�YL�YLVWH�KYLONH�IDJ�GHW�JLV�KMHOS�L�VDPW�KYRUGDQ�KMHOSHQ
JLV��0HOORP�QRHQ� DY�GLVVH� YDULDEOHQH� HU� GHW� IRU� K¡\� NRUUHODVMRQ� �U!����� WLO� DW� DOOH� NDQ
LQNOXGHUHV� L�PRGHOOHQ��'HUIRU�KDU�YL� WDWW�PHG� WR�YDULDEOH�VRP�KDQGOHU�RP�KMHOS� I¡UVWH
nUHW��D��RPIDQJ�DY�KMHOS�PnOW� L�DQGHO�DY�XND�RJ�E��HW�PnO�Sn�KYRUGDQ�KMHOSHQ�JLV��KYRU
\WWHUSXQNWHQH�Sn�VNDOHQ�NDQ�RSSIDWWHV�VRP�©VHJUHJHUW�KMHOSª�RJ�©LQWHJUHUW�KMHOSª��$QDO\�
VHQ�YLVHU�DW�LQJHQ�DY�GLVVH�PnOHQH�Sn�KMHOS�KDU�VLJQLILNDQW�HIIHNW�Sn�NRPSHWDQVHRSSQnHO�
VH� IRU� HOHYHU� VRP�KDU� V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�RUGLQ UH�NODVVHU��0HU�RP�GHWWH� L
NDSLWWHO���



��

.DSLWWHO���.DQ�NDUDNWHUHIIHNWHQ�PRGLILVHUHV"

*MHQQRP�ILUH�NDSLWOHU�KDU�YL

•� WHJQHW�HW�ELOGH�DY�KYHP�HOHYHU�PHG�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HU�YHG�n�SUHVHQ�
WHUH�QRHQ�NMHQQHWHJQ�YHG�HOHYJUXSSHQ��RJ�YHG�n�VDPPHQOLJQH�PHG�HQ�JUXSSH�RU�
GLQ UH�HOHYHU�

•� YLVW�KYRUGDQ�HOHYHU�PHG�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ� L�KHQKROGVYLV�RUGLQ UH�RJ
HJQH�NODVVHU��VDPW�RUGLQ UH�HOHYHU�L�RUGLQ UH�NODVVHU�KDU�YDQGUHW�JMHQQRP�YLGHUH�
JnHQGH�RSSO ULQJ�L�ILUH�RJ�HW�KDOYW�nU�VLGHQ�K¡VWHQ������

•� YLVW�KYLONHQ�IRUPHOO�NRPSHWDQVH�HOHYHQH�RJ�O UOLQJHQH�KDU�RSSQnGG��VDPW�JLWW�HQ
SURJQRVH�IRU�NRPSHWDQVHRSSQnHOVH�HWWHU�DYVOXWWHW�YLGHUHJnHQGH�RSSO ULQJ�

•� JMHQQRP�EL��RJ�PXOWLYDULDWH�DQDO\VHU�SnYLVW�VDPPHQKHQJHU�PHOORP�SURJQRVH�IRU
NRPSHWDQVHRSSQnHOVH�VRP�DYKHQJLJ�YDULDEHO�RJ�HQ�UHNNH�XDYKHQJLJH�YDULDEOH���

$QDO\VHQH�DY�YnUH�XWYDOJVGDWD�YLVHU�DW����SURVHQW�DY�UHWWVHOHYHQH�IUD������NXOOHW�YLO�RSS�
Qn�VWXGLHNRPSHWDQVH�����SURVHQW�YLO�RSSQn�\UNHVNRPSHWDQVH�����SURVHQW�GHONRPSHWDQVH
RJ�QL�SURVHQW�YLO� LNNH�RSSQn�IRUPHOO�NRPSHWDQVH�QnU�DOOH�HU� IHUGLJH�PHG�YLGHUHJnHQGH
RSSO ULQJ��.RPSHWDQVHRSSQnHOVHQ�HU�K¡\HUH�EODQW�HOHYHU�Sn�GH�WUH�DOPHQIDJOLJH�VWXGLH�
UHWQLQJHQH�HQQ�Sn�GH�WL�\UNHVIDJOLJH��2J�GHQ�HU�K¡\HUH�EODQW�RUGLQ UH�HOHYHU�HQQ�EODQW
HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ��2J�GHQ�HU�ODYHVW�KRV�GH�VRP�KDU�GH�PHVW
VHJUHJHUWH�WLOEXGHQH��'HW�VHU�YL�DY�ILJXU����

�����������������������������������������������
���'H�XDYKHQJLJH�YDULDEOHQH�YL�KDU�VHWW�Sn�NDQ�JUXSSHUHV�L�ILUH�

��%DNJUXQQVYDULDEOHU��NM¡QQ��VRVLDO�EDNJUXQQ��YDQVNH��JUXQQVNROHNDUDNWHUHU��DOGHU�

��7LOWDN�VRP�KDU�VRP�PnO�NRPSHQVHUH�XOLNKHW��RUJDQLVDWRULVN�VHJUHJHULQJ�RJ�HNVWUD�KMHOS�RJ�VW¡WWH�

��5DPPHIDNWRUHU��I\ONH��VWXGLHUHWQLQJ��LQQWDN�

��(OHYKROGQLQJHU��JUXH�VHJ��WULYVHO�RJ�IDJOLJ�HJHQYXUGHULQJ�



��

)LJXU����.RPSHWDQVHRSSQnHOVH�L�IHP�XOLNH�HOHYJUXSSHU��3URJQRVH�HWWHU�IHP�nU��3URVHQW
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WLOU�L�HJQH WLOU�RUG�\I WLOU�RUG�DI� RUG�\I� RUG�DI

\UNN

VWXGN

$QDO\VHQH� YLVHU� RJVn� HQ� PHJHW� VWHUN� VDPPHQKHQJ� PHOORP� JUXQQVNROHNDUDNWHUHU� RJ
KYRUGDQ�GHW�JnU�L�YLGHUHJnHQGH�RSSO ULQJ��WDEHOO������'HQQH�VWHUNH�VDPPHQKHQJHQ�ILQ�
QHU�YL�DOOHUHGH�PHOORP�NDUDNWHUHQH�IUD�JUXQQVNROHQ�RJ�NDUDNWHUHQH�IUD�I¡UVWH�nU�L�YLGHUH�
JnHQGH��U �������6DPPHQKHQJHQ�RYHUOHYHU�WYHUV�JMHQQRP�YLGHUHJnHQGH�RSSO ULQJ�PHG
VWHUNH� NRUUHODVMRQHU� �U ����²������PHOORP�NDUDNWHUHQH� Sn� XOLNH� QLYnHU��*UXQQVNROHND�
UDNWHUHQH�HU�HQW\GLJ�GHQ�HQNHOWYDULDEHOHQ�VRP�KDU�VW¡UVW�VLJQLILNDQW�QHWWRHIIHNW�Sn�NRP�
SHWDQVHRSSQnHOVHQ�� 9nU� DQDO\VH� YLVHU� RJVn� DW� EnGH� NM¡QQ�� VRVLDO� EDNJUXQQ� RJ� YDQ�
VNH�GLDJQRVH�KDU�HIIHNW�Sn�NRPSHWDQVHRSSQnHOVH��EnGH�GLUHNWH�RJ�LQGLUHNWH�

'HW�HU�HQ�XWGDQQLQJVSROLWLVN�PnOVHWWLQJ�L�GHWWH�ODQGHW�DW�IOHVW�PXOLJ�LQQHQ�YLGHUH�
JnHQGH�RSSO ULQJ�VNDO�Qn�Vn�K¡\�NRPSHWDQVH�VRP�PXOLJ��$OOH�VNDO�XWIRUGUHV� WLO��RJ�JLV
PXOLJKHWHU�WLO�n�Qn�Vn�ODQJW�GH�NDQ��'HW�Pn�EHW\�HW�EHYLVVW�DUEHLG�IRU�n�PRWYLUNH�RJ�PR�
GLILVHUH�EHW\GQLQJHQ�DY�NDUDNWHUHU��NM¡QQ��VRVLDO�EDNJUXQQ�RJ�GLDJQRVH�YDQVNH�Sn�VOXWW�
UHVXOWDWHW��'HW�Pn�EHW\�NRPSHQVDWRULVN�YLUNVRPKHW�IRU�n�XWMHYQH�GH�IRUVNMHOOHQH�VRP�YDU
PHOORP�HOHYHQH�QnU�GH�HQWUHW�YLGHUHJnHQGH��6SHVLHOW�Pn�GHW�Y UH�HQ�XWIRUGULQJ�n�IRUV¡NH
n�O¡IWH�GHP�VRP�KDU�GHW�GnUOLJVWH�XWJDQJVSXQNWHW�

'HUIRU�JLNN�YL� LQQ� L�DQDO\VHQH�DY�IRUKROGHW�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH�RJ
NRPSHWDQVHRSSQnHOVH�PHG�VS¡UVPnOHW�

(U�HIIHNWHQ�DY�JUXQQVNROHNDUDNWHUHQH�RJ�EDNJUXQQVYDULDEOHQH�NM¡QQ�� VRVLDO�EDN�
JUXQQ� RJ� YDQVNH�GLDJQRVH� Sn� NRPSHWDQVHRSSQnHOVH� Vn� VWHUNH� DW� GH� RYHUOHYHU
WYHUV�JMHQQRP�YLGHUHJnHQGH�RSSO ULQJ��HOOHU�VNMHU�GHW�QRH� L�YLGHUHJnHQGH�RSSO �
ULQJ�VRP�ELGUDU�WLO�DW

D�� GLVVH�HIIHNWHQH�PRGLILVHUHV�HOOHU�DYOLYHV

E�� DQGUH�IRUKROG�InU�YLUNQLQJ�Sn�NRPSHWDQVHRSSQnHOVHQ�

6DJW�Sn�HQ�DQQHQ�PnWH��9L�KDU�KDWW�VRP�PnOVHWWLQJ�n�JUDYH�L�GDWDPDWHULDOHW�IRU�n�VH�RP�YL
NDQ�ILQQH�QRHQ�YDULDEOHU�VRP�KDU�VLJQLILNDQW�QHWWRHIIHNW�Sn�NRPSHWDQVHRSSQnHOVHQ��RJ
GD�YDULDEOHU�VRP�UHSUHVHQWHUHU�IRUKROG�LQQHQIRU�YLGHUHJnHQGH�RSSO ULQJ�VRP�HU�SnYLUN�
EDUH��(U�GHW�QRH�PDQ�NDQ�JM¡UH��WLOWDN�PDQ�NDQ�VHWWH�L�YHUN�VRP�PRGLILVHUHU�QRH�DY�HI�
IHNWHQ�DY�GH�VWHUNW�YLUNHQGH�EDNJUXQQVYDULDEOHQH"
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)¡U�YL�VYDUHU�Sn�GHWWH�YLO�YL�JMHUQH�SUHVLVHUH�DW�GDWDPDWHULDOHW�L�GHWWH�SURVMHNWHW�LQQHKRO�
GHU�HQ�ODQJ�UHNNH�YDULDEOHU�VRP�LNNH�HU�DQDO\VHUW�L�GHQQH�RPJDQJ��'HW�EHW\U�DW�DQDO\VHQH
VRP�VNDO� OLJJH�WLO�JUXQQ�IRU�VOXWWUDSSRUWHQ�YLO�EOL�JUXQGLJHUH�RJ�PHU�RPIDWWHQGH��'HWWH
NDQ�VHOYVDJW�UHVXOWHUH�L�DW�QRHQ�DY�IXQQHQH�Pn�MXVWHUHV�HOOHU�PRGLILVHUHV��'HW�HU�HQ�VLWXD�
VMRQ�PDQ�Pn� OHYH�PHG�QnU�PDQ�IRUHWDU�DQDO\VHU�Sn�GHOHU�DY�GDWDPDWHULDOHW��1nU�GHW�HU
VDJW�Vn�VNDO�YL�KHOOHU�LNNH�JOHPPH�DW�GH�YDULDEOHQH�YL�WURVV�DOW�KDU�DQDO\VHUW�LNNH�HU�XYLNWL�
JH��'H�HU� WYHUW� L�PRW�KHOW�VHQWUDOH� LQQHQIRU�XWGDQQLQJVIRUVNQLQJHQ��'HW�HU�GHUIRU� LNNH
JUXQQ�WLO�n�WUR�DW�PDQJH�DY�YnUH�IXQQ�YLO�EOL�DYOLYHW��GHW�YLO�KHOOHU�Y UH�VQDNN�RP�PRGLIL�
VHULQJHU��VDPWLGLJ�VRP�XWYLGHOVH�DY�DQDO\VHQH�PHG�DQGUH�YDULDEOHU�YLO�NXQQH�DYGHNNH�Q\H
IRUKROG�RJ�EHO\VH�HNVLVWHUHQGH�IXQQ�Sn�Q\H�PnWHU�

6n�RYHU�WLO�GHW�YL�KDU�IXQQHW��)RU�GHW�I¡UVWH�ILQQHU�YL�IRUVNMHOO�L�NRPSHWDQVHRSSQn�
HOVH�PHOORP�I\ONHU�RJ�PHOORP�VWXGLHUHWQLQJHU��1nU�GHW�IUHPNRPPHU�VOLNH�IRUVNMHOOHU�VRP
KHU��Vn�HU�GHW� VDQQV\QOLJ�DW�GHWWH�HU�XWWU\NN� IRU�QRH�VRP�VNMHU� �HOOHU� LNNH�VNMHU��EHYLVVW
HOOHU�XEHYLVVW�LQQHQIRU�GHW�HQNHOWH�I\ONH�HOOHU�LQQHQIRU�GHQ�HQNHOWH�VWXGLHUHWQLQJ��'HW�NDQ
Y UH� VWUXNWXUHOOH� IRUKROG� VRP� KYLONH� WLOEXG� VRP� JLV� RJ� L� KYLONHQ� DYVWDQG� WLO� GHU� XQJ�
GRPPHQH�ERU�� O UHUHVVXUVHU�� VNROHW\SHU� �NRPELQHUWH�� UHQH�©J\PQDVª�� UHQH�\UNHVVNROHU�
O UHUKROGQLQJHU�WLO�LQWHJUHULQJVSUREOHPDWLNN��O UHUKROGQLQJHU�WLO�5HIRUP�����I\ONHWV�¡NR�
QRPL��HWWHU��RJ�YLGHUHXWGDQQLQJ�IRU�O UHUH��EHYLVVWH�XWGDQQLQJVSROLWLVNH�YDOJ��GHW�ORNDOH
XQJGRPVDUEHLGVPDUNHGHW��XOLNH�VNROHNXOWXUHU��XOLNH� O UHUNXOWXUHU� LQQHQIRU�DOPHQIDJ�RJ
\UNHVIDJ��RJ�RJVn�LQQHQIRU�XOLNH�\UNHVIDJ�L�IRUKROG�WLO�n�JL�RSSO ULQJ�WLO�HOHYHU�VRP�LNNH
KDU�GH�EHVWH�VNROHIDJOLJH�IHUGLJKHWHU��9nUH�DQDO\VHU�DY�GDWD�KDU�Vn�ODQJW�LNNH�JLWW�VYDU�Sn
KYD�GH�I\ONHVYLVH�RJ�VWXGLHUHWQLQJVYLVH�IRUVNMHOOHQH�VN\OGHV�

(W�DQQHW�IXQQ�HU�DW�IOHUH�YDULDEOHU�VRP�KDQGOHU�RP�KYRUGDQ�XQJGRPPHQH�V\QHV
DW�GH�KDU�GHW�Sn�VNROHQ��KDU�VLJQLILNDQW�QHWWRHIIHNW�Sn�NRPSHWDQVHRSSQnHOVHQ�

•� WUH�IRUKROG��²�n�WULYHV��n� LNNH�JUXH�VHJ�WLO�n�Jn�Sn�VNROHQ�RJ�n�V\QHV�DW�HQ�VHOY�HU
IOLQN� QnU� PDQ� VDPPHQOLJQHU� VHJ� PHG� NDPHUDWHQH� VLQH� ²� KDU� SRVLWLY� HIIHNW� Sn
NRPSHWDQVHRSSQnHOVH

•� GH�VRP�KDU�NRPPHW�LQQ�Sn�I¡UVWH�¡QVNH�KDU�EHGUH�NRPSHWDQVHRSSQnHOVH�HQQ�GH
VRP�KDU�NRPPHW�LQQ�Sn�ODYHUH�¡QVNHU

'HWWH�HU�IRUKROG�VRP�NDQ�SnYLUNHV��'HW�HU�PXOLJ�n�V¡UJH�IRU�DW�HOHYHU�VRP�VNDO�KD�V U�
VNLOW� WLOUHWWHODJW� RSSO ULQJ� NRPPHU� LQQ�Sn� I¡UVWH¡QVNHW� VLWW��9L� KDU� YLVW� DW�PDQJH� VRP
V¡NWH�RP�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�EOH�SODVVHUW�L�HJQH�NODVVHU��(Q
VOLN� LNNH�LQQIULHOVH�DY�I¡UVWH¡QVNH�NDQ�NODUW� In�EHW\GQLQJ�IRU�PRWLYDVMRQ��HQ�VHQWUDO� O �
ULQJVEHWLQJHOVH��2JVn�GHW�n�¡QVNH�VHJ�HQ�EHVWHPW�VWXGLHUHWQLQJ�IRU�Vn�n�NRPPH�LQQ�Sn�HQ
DQQHQ�NDQ� In�EHW\GQLQJ� IRU�PRWLYDVMRQ�RJ� O ULQJVDUEHLG�� VSHVLHOW� IRU�GHP�VRP�KDU�GH
GnUOLJVWH�VNROHIDJOLJH�IHUGLJKHWHQH�n�YLVH�WLO��'HWWH�NDQ�SnYLUNHV��'HW�HU�PXOLJ�n�EHVWHP�
PH�DW�HQ�VW¡UUH�GHO�DY�HOHYHU�VRP�HQWHQ�VNDO�KD�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�HOOHU�VRP�HU
VNROHIDJOLJ� VYDNH� VNDO� NRPPH� LQQ� Sn� I¡UVWH¡QVNHW� VLWW��'HWWH� NDQ� KDQGOH� RP� n� XWYLGH
UHWWHQ�WLO�RJ�SUDNWLVHULQJHQ�DY�SULP UW�YDOJW�JUXQQNXUV�

'HW�HU�RJVn�PXOLJ�n�SnYLUNH�HOHYHQV�WULYVHO�RJ�HJHQYXUGHULQJ��*MHQQRP�NYDOLILVHUW
�VRVLDO��SHGDJRJLVN�DUEHLG�Pn�GHW�Y UH�PXOLJ�n�ELGUD�WLO�DW�HOHYHU�VRP�LNNH�KDU�GHW�EUD�Sn
VNROHQ�� InU�GHW�EHGUH��'HW�DUJXPHQWHUHV� LNNH�PHU�IRU�GHWWH�KHU�� IRU�n�PRWVL�GHQQH�Sn�
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VWDQGHQ� YLO� Y UH� GHW� VDPPH� VRP� n� EHQHNWH� SHGDJRJLNNHQV�PXOLJKHWHU� �RJ� KYHP� JM¡U
GHW"���+HU�HU�GHW�DOWVn�PXOLJ�n�JM¡UH�QRH�VRP�NDQ�SnYLUNH�NRPSHWDQVHRSSQnHOVHQ�

'HW�PHVW�VHQWUDOH�IXQQHW��VOLN�YL�YXUGHUHU�GHW��HU�OLNHYHO�GHWWH�

8QJGRP�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�KDU�VW¡UUH�VMDQVH�WLO�n�RSSQn
VWXGLH��HOOHU�\UNHVNRPSHWDQVH��DOW�DQQHW�OLNW��HQQ�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�L�HJQH�NODVVHU�

'HWWH�IXQQHW�JM¡U�YL�QnU�YL�JMHQQRPI¡UHU�HQ�YHNWHW�ORJLW�DQDO\VH�Sn�KHOH�PDWHULDOHW�YnUW�
GHW� YLO� VL� LQNOXGHUHU� RUGLQ UH� HOHYHU� RJ� HOHYHU� VRP�KDU� V UVNLOW� WLOUHWWHODJW� RSSO ULQJ� L
HJQH�RJ�RUGLQ UH�NODVVHU���VH�ILJXU����RJ�IRUNODULQJHQH�WLO�RJ�WRONQLQJHQH�DY�ILJXUHQ�

2J� YL� JM¡U� GHW� VDPPH� IXQQHW� QnU� YL� IRUHWDU� HQ� VDPOHW� DQDO\VH� DY� XQJGRPPHQH
VRP�KDU�V UVNLOW� WLOUHWWHODJW�RSSO ULQJ�EnGH� L�RUGLQ UH�RJ�HJQH�NODVVHU�� �VH� ILJXU����RJ
IRUNODULQJHQH�WLO�RJ�WRONQLQJHQH�DY�ILJXUHQ��

,�EHJJH�ILJXUHQH�VHU�YL�GHW�YL�KDU�SnYLVW�PDQJH�JDQJHU��.DUDNWHUHQH�IUD�JUXQQVNR�
OHQ�KDU�PHJHW�VWHUN�HIIHNW�Sn�NRPSHWDQVHRSSQnHOVHQ��0HQ�YL�VHU�RJVn�DW�XDQVHWW�NDUDN�
WHUQLYn��Vn�HU�VMDQVHQ�IRU�n�Qn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�VW¡UUH�IRU�XQJGRPPHQH�VRP
KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU�VDPPHQOLJQHW�PHG�GH�VRP�KDU�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�

1n�YLO�YL�JMHUQH�XQGHUVWUHNH�DW�GHWWH�VNLOOHW�HU�UHODWLYW�XEHW\GHOLJ�L�ODYHUH�NDUDNWHU�
VMLNW��)RUVNMHOOHQH�HU�KHU�Vn�VPn�DW�YL�PHG�XWJDQJVSXQNW�L�YnUH�GDWD�RJ�DQDO\VHU�LNNH�NDQ
VL�DW�NRPSHWDQVHRSSQnHOVHQ�YLO�EOLU�EHGUH�GHUVRP�HOHYHQH�PHG�GnUOLJHUH�HQQ�QJ�InU�V U�
VNLOW�WLOUHWWHODJW�RSSO ULQJ��L�RUGLQ UH�L�VWHGHW�IRU�HJQH�NODVVHU�

0HQ� HWWHUKYHUW� VRP� YL� EHYHJHU� RVV� RSSRYHU� NDUDNWHUVNDODHQ�� VHU� YL� DW� GHW� VNMHU
QRH��$YVWDQGHQ�PHOORP�OLQMHQH�VRP�UHSUHVHQWHUHU�XQJH�PHG�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ� L�KHQKROGVYLV�HJQH�RJ�RUGLQ UH�NODVVHU�EOLU� HWWHUKYHUW� Vn� VWRU� DW�YL�NDQ�EHJ\QQH�n
VQDNNH�RP�LQWHUHVVDQWH�IRUVNMHOOHU�

)RU�HOHYHU�VRP�KDU�QJ�L�JMHQQRPVQLWW�IUD�JUXQQVNROHQ��YLVHU�ILJXU����RJ�����DW�VMDQ�
VHQ�IRU�n�RSSQn�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HU� WL�SURVHQWSRHQJ�K¡\HUH�IRU�XQJGRP�
PHQH� L�RUGLQ UH�VDPPHQOLJQHW�PHG�HJQH�NODVVHU��DOW�DQQHW� OLNW��*nU�YL�RSS�HQ�KDOY�ND�
UDNWHU�L�VQLWW��WLO�QJ�J��Vn�HU�IRUVNMHOOHQ�L�VMDQVH����SURVHQWSRHQJ��RJ�IRU�GH�VRP�KDU�J�HU
IRUVNMHOOHQ����SURVHQWSRHQJ�

1n�HU�GHWWH�HQ�WHRUHWLVN�PRGHOO��'HW�HU�GHUIRU�Q¡GYHQGLJ�n�NRQIURQWHUH�IXQQHQH
PHG�YLUNHOLJKHWHQ��'HW�JM¡U�YL�YHG�n�LQVSLVHUH�NDUDNWHUHQH�WLO�HOHYHQH�L�YnUW�PDWHULDOH�VRP
KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU��)LJXU����HU�L�XWJDQJVSXQNWHW�GHQ�VDPPH
VRP�ILJXU�����PHQ�YL�KDU�EHKROGW�EDUH�GH�OLQMHQH�VRP�YLVHU�IRUVNMHOOLJ�VMDQVH�IRU�NRPSH�
WDQVHRSSQnHOVH�IRU�HOHYHU�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�RJ�RUGLQ UH
NODVVHU��DOW�DQQHW�OLNW��6DPWLGLJ�KDU�YL�RJVn�ODJW�LQQ�IRUGHOLQJHQ�DY�JUXQQVNROHNDUDNWHUHU
IRU��HOHYHQH�VRP�KDU�KDWW�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�HJQH�NODVVHU�
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)LJXU����6MDQVH�IRU�NRPSHWDQVHRSSQnHOVH�IRU�WR�JUXSSHU�HOHYHU�RJ�JUXQQVNROHNDUDNWHUHU�IRU�GHQ�HQH�DY
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QXOO QXOO�OJ OJ� OJ�QJ QJ QJ��QJ�J QJ�J QJ�J���J J J���J�PJ J�PJ PJ

NDU�HJQH
NRPS�HJQH
NRPS�RUG

)LJXU����YLVHU�DW����SURVHQW�DY�XQJGRPPHQH�L�GHQQH�JUXSSHQ�KDU�HW�NDUDNWHUVQLWW�RYHU
QJ��'D�HU�YL�L�GHW�VMLNWHW�KYRU�IRUVNMHOOHQH�L�VMDQVHQ�WLO�NRPSHWDQVHRSSQnHOVH�HU�Vn�VWRUH
DW�GHW�HU�JUXQQ�WLO�n�WUR�DW�GHW�NDQ�KD�EHW\GQLQJ�RP�HOHYHQH�InU�V UVNLOW�WLOUHWWHODJW�RSSO �
ULQJ�L�RUGLQ UH�HOOHU�HJQH�NODVVHU��0HG�XWJDQJVSXQNW�L�GHQQH�DQDO\VHQ�YLO�GHW�Y UH�ULNWLJ
n�NRQNOXGHUH� DW� IOHUH�YLOOH�Qn� OHQJUH�GHUVRP�GH� ILNN� VLQ�RSSO ULQJ� L� RUGLQ UH�NODVVHU� L
VWHGHW�IRU�L�HJQH�NODVVHU�

1nU�YL�NRQNOXGHUHU�VOLN��Pn�YL�VHOYI¡OJHOLJ�KXVNH�Sn�DW�YL�PHG�GHQQH�PRGHOOHQ��IL�
JXU�����WDEHOO�����KDU�IRUNODUW�EDUH�RP�ODJ����SURVHQW�DY�YDULDVMRQHQ�L�NRPSHWDQVHRSS�
QnHOVH��'HW�EHW\U�DW�GHW�ILQV�HQ�UHNNH�DQGUH�IRUKROG�GHU�XWH�L�YHUGHQ�RJ�VNROHYHUGHQ��VRP
SnYLUNHU�XWIDOOHW�DY�UHVXOWDWHW��RJ�VRP�YL�LNNH�KDU�IDQJHW�RSS�L�GHQQH�DQDO\VHQ��9L�VHU�LNNH
ERUW� IUD� DW� QRHQ� DY� GLVVH� IRUKROGHQH�YDULDEOHQH� YLO� NXQQH� URNNH� YHG� GHWWH� IXQQHW� RJ
VNDSH�DUJXPHQWHU�IRU�IRUWVDWW�RUJDQLVDWRULVN�VHJUHJHULQJ��9L�WDU�OLNHYHO�VMDQVHQ�Sn�n�VL�DW
IXQQHW� HU� HW� DUJXPHQW� IRU� n� IMHUQH� GHQ� RUJDQLVDWRULVNH� VHJUHJHULQJHQ� L� YLGHUHJnHQGH
RSSO ULQJ�

1nU�YL�DQDO\VHUWH�NRPSHWDQVHRSSQnHOVHQ�EDUH�IRU�HOHYHQH�PHG�V UVNLOW�WLOUHWWHODJW
RSSO ULQJ�L�RUGLQ UH�NODVVHU��IDQW�YL�LNNH�Vn�PDQJH�YDULDEOHU�VRP�KDGGH�VLJQLILNDQW�QHW�
WR�HIIHNW�Sn�NRPSHWDQVHRSSQnHOVHQ���ILJXU�����WDEHOO�����'HW�PHVW�LQWHUHVVDQWH�PHG�GHQ
DQDO\VHQ��YDU�GHW�YL�LNNH�IDQW��7R�YDULDEOHU�IRU�KMHOS�RJ�VW¡WWH�JLWW�I¡UVWH�nUHW�L�YLGHUHJn�
HQGH�RSSO ULQJ�YDU�LQNOXGHUW�L�DQDO\VHQ��(Q�YDULDEHO�IRU�RPIDQJ�DY�KMHOSHQ��RJ�HQ�YDULD�
EHO�IRU�KYRUGDQ�KMHOSHQ�EOH�JLWW��LQWHJUHUW�↔ VHJUHJHUW���,QJHQ�DY�GLVVH�YDULDEOHQH�KDGGH
VLJQLILNDQW�HIIHNW�Sn�NRPSHWDQVHRSSQnHOVH�

'HWWH�EHW\U�DW�EODQW�HOHYHU�VRP�KDU�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�RUGLQ UH�NODVVHU
ILQQHU�YL�DW�RPIDQJ�DY�KMHOS�RJ�KYRUGDQ�KMHOS�JLV��DOW�DQQHW�OLNW��LNNH�KDU�VLJQLILNDQW�QHW�
WRHIIHNW�Sn�RP�HOHYHQH�RSSQnU�VWXGLH��HOOHU�\UNHVNRPSHWDQVH�HOOHU�LNNH��9L�KXVNHU�RJVn
DW� L� GHQQH�JUXSSHQ� ILNN�KDOYSDUWHQ�KMHOS� L� IRUP�DY� HNVWUD� WLG�RJ�XWVW\U� LQQH� L� NODVVHQ�
0HQ�GHQ�DQGUH�KDOYSDUWHQ�ILNN�IDJVSHVLILNN�KMHOS�VRP�IRU�GHW�PHVWH�EOH�JLWW�VRP�VHJUH�
JHUWH�WLOEXG�XWHQIRU�NODVVHQ�

/D�RVV�YHQGH�WLOEDNH�WLO�RSSVSLOOHW�WLO�GHWWH�QRWDWHW��'HU�YLVWH�YL�VHJUHJHULQJV�VDNVD�
ELOGHW� Sn� GHQ� VHJUHJHUHQGH� YLGHUHJnHQGH� RSSO ULQJ�� RJ� YL� DQW\GHW� DW� LQNOXGHULQJV�OLQD
NDQVNMH�YLOOH�Y UH�HW�EHGUH�DOWHUQDWLY��$QDO\VHQH�YnUH�KDU�JLWW�IXQQ�VRP�YLVHU�DW�GH�VRP
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SODVVHUHV�XWHQIRU�KDU�PLQGUH� VMDQVHU� WLO� n� RSSQn� VWXGLH�� HOOHU� \UNHVNRPSHWDQVH� HQQ�GH
VRP�HU�LQQHQIRU�RUGLQ UH�NODVVHU��DOW�DQQHW�OLNW�

'HW�HU�HW�VHQWUDOW�RYHURUGQHW�PnO�IRU�QRUVN�XWGDQQLQJVSROLWLNN�DW�YL�VNDO�KD�HQ�LQ�
NOXGHUHQGH�VNROH�KYRU�DOOH�InU�HQ�RSSO ULQJ�VRP�JM¡U�DW�GH�InU�XWQ\WWH�VLQH�HYQHU�RJ�PX�
OLJKHWHU�EHVW�PXOLJ��1n�VHU�YL�DW�HW�DY�YLUNHPLGOHQH� LQQHQIRU�YLGHUHJnHQGH�RSSO ULQJ�²
RUJDQLVDWRULVN�VHJUHJHUWH�WLOEXG�EnGH�L�IRUP�DY�HJQH�NODVVHU�RJ�DW�HOHYHQH�WDV�XW�DY�NODV�
VHQ�WLO�VSHVLHOOH�RSSOHJJ�²�LNNH�VHU�XW�WLO�n�KD�GHQ�¡QVNHGH�YLUNQLQJ�

'HWWH� E¡U� JL� JUXQQODJ� IRU� n� WD� L� EUXN� DQGUH� YLUNHPLGOHU��$QDO\VHQH� YL� KDU� YLVW� L
GHWWH�QRWDWHW�SHNHU�L�UHWQLQJ�DY�HQ�O¡VQLQJ��/D�DOOH�XQJGRPPHU�LQQHQIRU�YLGHUHJnHQGH�In
VLQ� RSSO ULQJ� LQQHQIRU� RUGLQ UH� NODVVHUV� UDPPH�� RJ� UHGXVHU� EUXNHQ� DY� RUJDQLVDWRULVN
VHJUHJHULQJ�WLO�HW��XV\QOLJ��PLQLPXP�

7LO�VOXWW�VLWHUHU�YL�LJMHQ�KYD�6WRUWLQJHW�VD��GD�GH�EHKDQGOHW�6WRUWLQJVPHOGLQJHQ�RP
5HIRUP����

'HW�YLNWLJVWH�L�GHQQH�VDPPHQKHQJ�HU�DW�RUJDQLVHULQJHQ�Sn�GHQ�HQNHOWH�VNROH��NODV�
VH�HOOHU�JUXSSH�KDU�VRP�PnO�n�VLNUH�OLNHYHUGLJKHW��(Q�Pn�GHUIRU�XQQJn�RUGQLQJHU
VRP� I¡UHU� WLO� IRUVWHUNLQJ� DY� XOLNKHWHU�� )DJOLJH� RJ� DGIHUGVPHVVLJH� SUREOHPHU�Pn
V¡NHV� O¡VW� YHG� VRVLDO� LQWHJUHULQJ� RJ� LQQHQIRU� NODVVHQV� UDPPHU�� �,QQVW�6�QU����
�����������V���



��

5HIHUDQVHU

*U¡JDDUG�� -HQV�%��RJ�0LGWVXQGVWDG��7RYH� ������� �)¡OJH� RSS�²� HOOHU� IRUI¡OJH"�(YDOXHULQJ� DY
2SSI¡OJLQJVWMHQHVWHQ��L�5HIRUP�����)DIR�UDSSRUW�GHVHPEHU�����

+DJHQ��7RUH���������6¡NQLQJ�RJ�RSSWDN��6 UVNLOW�WLOUHWWHODJW�YLGHUHJnHQGH�RSSO ULQJ������RJ������
0¡UHIRUVNQLQJ�+¡JVNXOHQ�L�9ROGD��9ROGD

+HOOHYLN��2WWDU���������)RUVNQLQJVPHWRGH�L�VRVLRORJL�RJ�VWDWVYLWHQVNDS��8QLYHUVLWHWVIRU�
ODJHW

,QQVW�6��QU���������������,QQVWLOOLQJ�IUD�NLUNH��RJ�XQGHUYLVQLQJVNRPLWHHQ�RP�NXQQVNDS�RJ�N\QGLJKHW�
2P�YLVVH�VLGHU�YHG�YLGHUHJnHQGH�RSSO ULQJ��6W�PHOG��QU������2VOR

.LUNH�� XWGDQQLQJV�� RJ� IRUVNQLQJVGHSDUWHPHQWHW�� ������� )RUVNULIW� RP� HNVDPHQ�� IDJ�
�VYHQQHSU¡YH��YXUGHULQJ��GRNXPHQWDVMRQ�RJ�NODJH�RYHU�NDUDNWHUHU�RJ�SU¡YHEHG¡PPHOVH�L�YLGHUH�
JnHQGH�RSSO ULQJ��5XQGVNULY�)������

.LUNH��XWGDQQLQJV��RJ�IRUVNQLQJVGHSDUWHPHQWHW���������)RUVNULIW����������RP�HNVDPHQ��IDJ�
�VYHQQHSU¡YH��YXUGHULQJ��GRNXPHQWDVMRQ�RJ�NODJH�RYHU�NDUDNWHUHU�RJ�SU¡YHEHG¡PPHOVH� L�YLGHUH�
JnHQGH�RSSO ULQJ���5XQGVNULY�)������

.YDOVXQG��5XQH��0\NOHEXVW�� -RQ�2ODY��%nWHYLN��)LQQ�2YH�RJ�6WHLQVYLN��%ULW� ��������1nU
YLONnU�YDULHUHU��6 UVNLOG�WLOUHWWHOHJJLQJ�L��YLGDUHJnDQGH�RSSO ULQJ�²�JMHQQRPJnDQGH�P¡QVWHU��0¡UH�
IRUVNQLQJ�+¡JVNXOHQ�L�9ROGD��9ROGD

/LQGJUHQ�$VWULG��.DUOVVRQ�Sn�WDNHW��8WDOOLJH�XWJDYHU�GH�VLVWH�WLnUHQH

/RY����������QU�����RP�YLGHUHJnHQGH�RSSO ULQJ

0DUNXVVHQ��(LIUHG������E���5HHOO�UHWW"�2P�UHWWHQ�WLO�SULP UW�YDOJW�JUXQQNXUV�RJ�RP�WLOEXG��V¡NQLQJ�RJ
LQQWDN�WLO�V UVNLOW�WLOUHWWHODJW�RSSO ULQJ�L�VHNV�I\ONHU�K¡VWHQ�������)DIR�QRWDW����������2VOR

0DUNXVVHQ��(LIUHG��������©'RNXPHQWHUW�GHONRPSHWDQVH��6HVDP��VHVDP�HOOHU�HQ�Q\�LOOX�
VMRQ"ª�,���+DXJ��3HGHU��UHG���6SHVLDOSHGDJRJLVNH�XWIRUGULQJHU��8QLYHUVLWHWVIRUODJHW�

0DUNXVVHQ��(LIUHG�RJ�+¡\GDO��$QQH�.ULVWLQ���������)UD�I¡UVWH�WLO�DQGUH��2P�RYHUJDQJHQ�IUD�I¡UVWH
WLO�DQGUH�nU� IRU�HOHYHU�VRP�KDU�V UVNLOW� WLOUHWWHODJW�YLGHUHJnHQGH�RSSO ULQJ��)DIR�QRWDW���������
2VOR

0DUNXVVHQ��(LIUHG� �������©'HONRPSHWDQVH�²�KHPPHOLJKHWHQ� L�5HIRUP���ª��.URQLNN��$I�
WHQSRVWHQ���������

6DQGEHUJ��1LQD�RJ�9LEH��1LOV���������$OOH�NDQ�LNNH�EOL�IULV¡UHU��6¡NQLQJ�RJ�RSSWDN�WLO�YLGHUHJn�
HQGH� RSSO ULQJ�� (YDOXHULQJ� DY� 5HIRUP� ���� 8QGHUYHLVUDSSRUW� YnUHQ� ������ 8WUHG�
QLQJVLQVWLWXWWHW�IRU�IRUVNQLQJ�RJ�K¡\HUH�XWGDQQLQJ



��

6NnUEUHYLN��.DUO�-��RJ�'\EGDO��/HLI�$UQH���������6¡NQDG�RJ�LQQWDN�Sn�V UVNLOW�JUXQQODJ������
0¡UHIRUVNLQJ�

6W�PHOG��QU���������������.XQQVNDS�RJ�N\QGLJKHW��2P�YLVVH�VLGHU�YHG�YLGHUHJnHQGH�RSSO ULQJ��.LUNH�
XWGDQQLQJV��RJ�IRUVNQLQJVGHSDUWHPHQWHW��������2VOR



��
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