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6DPPHQGUDJ

$QOHJJVYDQQ�IUD�WXQQHOSURVMHNW�NDQ�KD�DYUHQQLQJ�PHG�K¡\H�NRQVHQWUDVMRQHU�DY�SDUWLNOHU��'HW

KDU�GH�VLVWH�nUHQH�Y UW�¡NHQGH�IRNXV�Sn�XWOHNNLQJ�DY�PHWDOOHU�IUD�V\UHGDQQHQGH�EHUJDUWHU�WLO

DQOHJJVYDQQ��'HW�HU�NMHQW�DW�GHW�HU�PHU�XWOHNNLQJ�IUD�V\UHGDQQHQGH�HQQ�LNNH�V\UHGDQQHQGH

EHUJDUWHU��PHQ�GHW�KDU�Y UW�PLQGUH�V¡NHO\V�Sn�XWOHNNLQJ�DY�PHWDOOHU�L�DQOHJJVYDQQ�L�RPUnGHU

PHG�EHUJDUWHU�VRP�LNNH�NDWHJRULVHUHV�VRP�V\UHGDQQHQGH�EHUJDUWHU�

,�GHWWH�PDVWHUJUDGVSURVMHNWHW�EOH�GHW�JMHQQRPI¡UW�HQ�XWOHNNLQJVWHVW�Sn�VSUHQJVWHLQVODP�IUD

IRUVNMHOOLJH�RPUnGHU�PHG�XOLN�EHUJJUXQQ�VRP�LNNH�NDWHJRULVHUHV�VRP�V\UHGDQQHQGH�

8WOHNNLQJVWHVW�EOH�EUXNW�WLO�n�VH�Sn�XWOHNNLQJVSRWHQVLDOHW�WLO�PHWDOOHU�IUD�VSUHQJVWHLQVODP��RJ

RP�W\SH�EHUJDUW��VW¡UUHOVHQH�Sn�SDUWLNOHQH�L�VODPPHW�RJ�S+�L�XWOHNNLQJVY VNHQ�YLOOH�SnYLUNH

XWOHNNLQJHQ��'HWWH�NDQ�JL�LQIRUPDVMRQ�RP�KYLONH�WLOWDN�VRP�EXUGH�JM¡UHV�I¡U�PDQ�VOLSSHU�XW

VOLNH�SDUWLNOHU�IUD�DQOHJJVUHQVHDQOHJJ�

'HW�YDU�KHQWHW�LQQ�WXQQHOVODP�IUD�WUH�IRUVNMHOOLJH�WXQQHODQOHJJ�L�1RUJH��cVHUDO��6WU\Q�RJ

9HUNHW��3URVMHNWHW�cVHUDO�KDGGH�KRYHGEHUJDUW�KRUQEOHQGH�JUDQLWW�RJ�L�QRHQ�RPUnGHU�ELRWLWW

JUDQLWW��3URVMHNWHW�6WU\Q�KDGGH�EHUJDUW�NYDUWVPRQ]RQLWW�VRP�L�QRHQ�RPUnGHU�YDU�RPGDQQHW�WLO

¡\HJQHLV��3URVMHNWHW�9HUNHW�KDGGH�KRYHGEHUJDUW�JQHLV�PHG�PLQGUH�RPUnGHU�DY�DPILEROLWW�

PHWDJDEEUR�RJ�PHWDGROHULWW�

8WOHNNLQJVWHVWHQ�EOH�JMHQQRPI¡UW�HWWHU�VWDQGDUGHQ�1RUVN�6WDQGDUGV�16�(1��������

³.DUDNWHULVHULQJ�DY�DYIDOO���8WOHNNLQJ���6DPVYDUVSU¡YLQJ�IRU�XWOHNNLQJ�DY�JUDQXO UW

DYIDOOVPDWHULDOH�RJ�VODP���'HO����(WWULQQVSDUWLSU¡YLQJ�YHG�HW�Y VNH�IDVWVWRIIRUKROG�Sn����O�NJ

PHG�SDUWLNNHOVW¡UUHOVH�XQGHU���PP��PHG�HOOHU�XWHQ�VW¡UUHOVHVUHGXNVMRQ�´��'H�WUH

WXQHOOVODPSU¡YHQH�EOH�VLNWHW�WLO�WUH�IRUVNMHOOLJH�SDUWLNNHOVW¡UUHOVHVIUDNVMRQHU��������P�������

�P�RJ���������P���(Q�SDUDOOHOO�IRU�KYHU�VW¡UUHOVHVIUDNVMRQ�RJ�EHUJDUW�EOH�S+�MXVWHUW�WLO�HQ

VWDELO�S+�Sn������GHQ�DQGUH�SDUDOOHOOHQ�EOH�LNNH�S+�MXVWHUW�RJ�KDGGH�K¡\H�S+�YHUGLHU��S+

�����������'HUHWWHU�EOH�SU¡YHQH�VDWW�Sn�HW�ULVWHERUG�L�HW�NM¡OHURP�Sn��R&��8WWDN�DY�Y VNHQ�EOH

JMRUW�PHG�VSU¡\WHILOWHU�GDJ�������������������������RJ����DY�IRUV¡NHW��RJ�XWOHNNLQJVSU¡YHQH�EOH

DQDO\VHUW�Sn�HQ�$JLOHQW������,&3�06�

*UXQQVWRIIHQH�VRP�EOH�DQDO\VHUW�YDU�/LWLXP��/L���%HU\OOLXP��%H���%RU��%���1DWULXP��1D��

0DJQHVLXP��0J���$OXPLQLXP��$O���)RVIRU��3���6YRYHO��6���.DOLXP��.���6FDQGLXP��6F���7LWDQ

�



�7L���9DQDGLXP��9���.URP��&U���0DQJDQ��0Q���-HUQ��)H���.REROW��&R���1LNNHO��1L���.REEHU

�&X���6LQN��=Q���*DOOLXP��*D���*HUPDQLXP��*H���$UVHQ��$V���6HOHQ��6H���5XELGLXP��5E��

6WURQWLXP��6U���<WWULXP��<���=LUNRQLXP��=U���1LRE��1E���0RO\EGHQ��0R���6¡OY��$J��

.DGPLXP��&G���7LQQ��6Q���$QWLPRQ��6E���7HOOXU��7H���&HVLXP��&V���%DULXP��%D���/DQWDQ

�/D���&HULXP��&H���3UDVHRG\P��3U���1HRG\P��1G���6DPDULXP��6P���(XURSLXP��(X��

*DGROLQLXP��*G���7HUELXP��7E���'\VSURVLXP��'\���+ROPLXP��+R���(UELXP��(U���7KXOLXP

�7P���<WWHUELXP��<E���/XWHWLXP��/X���+DIQLXP��+I���7DQWDO��7D���:ROIUDP��:���7KDOOLXP

�7O���%O\��3E���9LVPXW��%L���7KRULXP��7K���8UDQ��8���.DOVLXP��&D��RJ�.YLNNV¡OY��+J���S+

EOH�RJVn�PnOW�YHG�KYHUW�XWWDN�

S+�PnOLQJHQH�YLVWH�VWRU�IRUVNMHOO�L�S+�YHUGLHU�PHOORP�EHUJDUWHQH��3URVMHNWHW�6WU\Q�KDGGH

ODYHUH�S+�YHUGLHU�JMHQQRP�KHOH�IRUV¡NHW�HQQ�GH�WR�DQGUH�SURVMHNWHQH��VRP�KDGGH�UHODWLYW�OLNH

S+�YHUGLHU��8WOHNNLQJVNRQVHQWUDVMRQHQH�DY�EDVHNDWLRQHQH�YLVWH�DW�SURVMHNWHQH�cVHUDO�RJ

9HUNHW�KDGGH�K¡\HUH�NRQVHQWUDVMRQHU�DY�EDVHNDWLRQHU�HQQ�SURVMHNWHW�6WU\Q��,�WLOOHJJ�KDGGH

6WU\Q�K¡\HUH�NRQVHQWUDVMRQHU�DY�6��VRP�NXQQH�W\GH�Sn�PHU�IRUYLWULQJ�DY�VYRYHOPLQHUDOHU�

%HJJH�GLVVH�IDNWRUHQH�SnYLUNHW�S+�YHUGLHQH�WLO�6WU\Q�WLO�n�KD�ODYHUH�S+�QLYn�HQQ�cVHUDO�RJ

9HUNHW�

8WOHNNLQJVWHVWHQ�YLVWH�DW�GHW�YDU�XWOHNNLQJ�DY�PHWDOOHU�IUD�DOOH�GH�WUH�EHUJDUWHQH��$OOH

JUXQQVWRIIHQH�VRP�EOH�PnOW�KDGGH�QRH�XWOHNNLQJ��PHG�XQQWDN�DY�+J��VRP�KDGGH�DOOH

NRQVHQWUDVMRQHU�XQGHU�/2'��$J��=Q��3��*H��%�RJ�&G�KDGGH�IRU�In�NRQVHQWUDVMRQHU�RYHU�/2'

WLO�n�EOL�WDWW�PHG�YLGHUH�L�DQDO\VHU��8WOHNNLQJVNRQVHQWUDVMRQHQH�YDU�YHVHQWOLJ�ODYHUH�HQQ�GHW

VRP�HU�NDWHJRULVN�IRU�V\UHGDQQHQGH�EHUJDUWHU��PHQ�PHG�VDPPHQOLJQLQJ�RSS�PRW

0LOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����YDU�IOHUH�DY�NRQVHQWUDVMRQHQH�RYHU�VNDGHOLJ�QLYn�

3URVMHNWHW�6WU\Q��NYDUWVPRQ]RQLWW��KDGGH�K¡\HVW�NRQVHQWUDVMRQHU�DY�IOHVW�PHWDOOHU��6WU\Q

KDGGH�RJVn�ODYHVW�S+�RJ�K¡\HVW�VYRYHOXWOHNNLQJ��VRP�HU�WR�SDUDPHWHUH�VRP�VWHUNW�SnYLUNHU

PHWDOOXWOHNNLQJ��)RU�PHWDOOHQH��VRP�KDU�HQ�JUHQVHYHUGL�L�0LOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����

KDGGH�SURVMHNWHW�cVHUDO��KRUQEOHQGH�JUDQLWW��K¡\HVW�JMHQQRPVQLWWOLJ�NRQVHQWUDVMRQ�IRU�$V�RJ

QLNNHO��RJ�9HUNHW��JQHLV��K¡\HVW�JMHQQRPVQLWWOLJ�NRQVHQWUDVMRQHU�IRU�3E��&X��&U�

)RU�GH�WUH�SDUWLNNHOVW¡UUHOVHVIUDNVMRQHQH�KDGGH�SURVMHNWHW�cVHUDO��KRUQEOHQGH�JUDQLWW��RJ

9HUNHW��JQHLV��JMHQQRPVQLWWOLJ�K¡\HVW�NRQVHQWUDVMRQHU�L�IUDNVMRQHQ�������P��VRP�HU

IUDNVMRQHQ�PHG�VW¡UVW�VSHVLILNN�RYHUIODWH��6WU\Q�KDGGH�JMHQQRPVQLWWOLJ�K¡\HVW�NRQVHQWUDVMRQHU

�



L�IUDNVMRQHQ���������P��PHQ�DOOH�IUDNVMRQHQH�YDU�LPLGOHUWLG�VPn��RJ�KDGGH�VWRU�VSHVLILNN

RYHUIODWH�

5HVXOWDWHQH�IRU�GH�WR�S+�SDUDOOHOOHQ��S+�MXVWHU�RJ�LNNH�S+�MXVWHUW��YLVWH�DW�DOOH�JUXQQVWRIIHQH

VRP�EOH�DQDO\VHUW��PHG�XQQWDN�DY�*D�RJ�3E��KDGGH�K¡\HVW�JMHQQRPVQLWWOLJH

XWOHNNLQJVNRQVHQWUDVMRQHU�L�SDUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�QHG�WLO�����L�VWDUWHQ�DY�SURVMHNWHW�

S+�KDU�VWRU�SnYLUNQLQJ�Sn�XWOHNNLQJ�DY�PHWDOOHU��'HQ�S+�MXVWHUWH�SDUDOOHOOHQ�KDGGH�ODYHUH�S+

JMHQQRP�KHOH�IRUV¡NHW��'HWWH�HU�RJVn�GHQ�SDUDOOHOOHQ�VRP�KDGGH�S+�Q UPHVW�IHOWVHQDULRHW�

QRUVNH�HOYHU�RJ�LQQVM¡HU��VDPWLGLJ�VRP�DQOHJJVYDQQ�KDU�NUDY�WLO�DW�XWVOLSSVYDQQHW�VNDO�Y UH

UXQGW�S+������S+�SDUDOOHOOHQ�VRP�HU�S+�MXVWHUW�YLVHU�GHUIRU�HQ�PHU�UHHO

XWOHNNLQJVNRQVHQWUDVMRQ�

�



)RURUG

'HQQH�PDVWHURSSJDYHQ�Sn����VWXGLHSRHQJ�HU�DYVOXWQLQJHQ�Sn�HQ�WRnULJ�PDVWHUJUDG�L�PLOM¡�RJ

QDWXUUHVVXUVHU�YHG�)DNXOWHW�IRU�PLOM¡YLWHQVNDS�RJ�QDWXUIRUYDOWQLQJ�YHG�1RUJHV�PLOM¡��RJ

ELRYLWHQVNDSHOLJH�XQLYHUVLWHW��10%8��

7XVHQ�WDNN�WLO�KRYHGYHLOHGHU�+DQV�&KULVWLDQ�7HLHQ�IRU�DOO�KMHOS��7XVHQ�WDNN�WLO

WLOOHJJVYHLOHGHUH�(PHOLH�6NRJVEHUJ�RJ�/HQH�6¡UOLH�+HLHU�

7DNN�WLO�0DULW�1DQGUXS�3HWWHUVHQ��.DUO�$QGUHDV�-HQVHQ�RJ�,YDU�2UPDDVHQ�IRU�KMHOS�PHG

ODERUDWRULHDUEHLG�RJ�,&3�06�DQDO\VH�

�



,QQKROGVIRUWHJQHOVH
6DPPHQGUDJ �
)RURUG �
���,QQOHGQLQJ �

���7HRUL ��
�����8WOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP�L�NRQWDNW�PHG�YDQQ ��
�����%HUJJUXQQHQV�SnYLUNQLQJ�Sn�PHWDOOXWOHNNLQJ ��
�����S+V�SnYLUNQLQJ�Sn�PHWDOOXWOHNNLQJ ��
�����6SHVLILNN�RYHUIODWH ��
�����8WOHNNLQJVIRUV¡N ��

���0DWHULDOH�RJ�PHWRGH ��
�����7XQQHOVODP ��

�������cVHUDO ��
�������6WU\Q ��
�������9HUNHW ��

����8WOHNNLQJVIRUV¡N ��
�������2SSVHWW ��
�������6W¡UUHOVHVIUDNVMRQHU ��
�������8WOHNNLQJVY VNH ��
�������7¡UUYHNW ��
�������)ODVNHLQQKROG ��
�������5LVWLQJ ��
�������7HPSHUDWXU ��
�������7LG ��
�������8WWDN ��

�����,&3�06�DQDO\VH ��
�����(QGHSXQNW ��
�����(QGULQJ�L�S+�RYHU�WLG ��
�����'DWDEHKDQGOLQJ�RJ�VWDWLVWLVN�DQDO\VH ��

������'DWD�XQGHU�GHWHNVMRQVJUHQVHQ ��
�������8WOHJJHUH ��
������0XOWLYDULDW�VWDWLVWLNN ��

���5HVXOWDW�RJ�GLVNXVMRQ ��
�����S+ ��
�����8WOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP ��
�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�EHUJDUWHU ��
�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�SDUWLNNHOVW¡UUHOVHU ��
�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�XWJDQJV�S+ ��

���.RQNOXVMRQ ��

���/LWWHUDWXUOLVWH ��

9HGOHJJ�$��S+�HQGULQJ�RYHU�WLG ��

�



�



���,QQOHGQLQJ

'HW�E\JJHV�L�1RUJH�UXQGW����NLORPHWHU�WXQQHO�nUOLJ��+XJVWHG�	�1RUGDKO���������(QRUPH

PHQJGHU�EHUJJUXQQ�Pn�IMHUQHV�YHG�VSUHQJLQJ�HOOHU�ERULQJ��'HW�NUHYHV�VWRUH�PHQJGHU�YDQQ�IRU

n�NM¡OH�QHG�ERUHKRGHU��L�WLOOHJJ�WLO�DW�GHW�HU�QDWXUOLJ�XWOHNNLQJ�DY�YDQQ�IUD�EHUJJUXQQHQ�VRP

ELGUDU�WLO�DYUHQQLQJ�DY�YDQQ�IUD�WXQQHODQOHJJVSODVV��9LNDQ�	�0HODQG���������$QOHJJVYDQQHW

NDQ�L�SHULRGHU�LQQHKROGH�VWRUH�PHQJGHU�VPn��NDQWHWH�SDUWLNOHU�VRP�I¡OJHU�DQOHJJVYDQQHW�XW�L

UHVLSLHQW��1))�8WYLNOLQJVNRPLWHHQ��������

'HW�KDU�GH�VLVWH�nUHQH�Y UW�¡NHQGH�IRNXV�Sn�XWOHNNLQJ�DY�PHWDOOHU�IUD�V\UHGDQQHQGH�EHUJDUWHU�

6\UHGDQQHQGH�EHUJDUWHU�NDWHJRULVHUHV�VRP�EHUJDUWHU�VRP�QnU�GH�NRPPHU�L�NRQWDNW�PHG�YDQQ

KDU�DYUHQQLQJ�PHG�S+�ODYHUH�HQQ����KDU�K¡\H�NRQVHQWUDVMRQHU�DY�62��RJ�NRQVHQWUDVMRQHU�DY

PHWDOOHU��$O��&X��=Q��$V��&G��3E��K¡\HUH�HQQ�����PJ�/��3DEVW�HW�DO���������'HW�HU�NMHQW�DW�GHW

HU�PHU�XWOHNNLQJ�IUD�V\UHGDQQHQGH�HQQ�LNNH�V\UHGDQQHQGH�EHUJDUWHU��RJ�GHUIRU�KDU�GHW�Y UW

K¡\W�IRNXV�Sn�GLVVH�EHUJDUWHQH�RJ�OLWH�IRNXV�Sn�LNNH�V\UHGDQQHQGH�EHUJDUWHU��'HW�EHW\U

LPLGOHUWLG�LNNH�DW�GHW�LNNH�NDQ�Y UH�XWOHNNLQJ�DY�PHWDOOHU�IUD�LNNH�V\UHGDQQHQGH�EHUJDUWHU�

8WOHNNLQJ�DY�PHWDOOHU�IUD�WXQQHOVODP�SnYLUNHV�DY�PDQJH�IRUVNMHOOLJH�IDNWRUHU��EODQW�DQQHW�S+�L

DQOHJJVYDQQHW�RJ�VW¡UUHOVHQ�Sn�SDUWLNOHQH��1RUVN�VWDQGDUG���,�DQOHJJVIDVHQ�IRU�WXQQHO�NDQ�GHW

EOL�VY UW�K¡\�S+�L�DQOHJJVYDQQHW�VRP�I¡OJH�DY�VWRUW�VHPHQWIRUEUXN��1))�8WYLNOLQJVNRPLWHHQ�

�������)RU�n�XQQJn�DPPRQLDNNIRUJLIWQLQJ�L�UHVLSLHQW�HU�GHW�NUDY�RP�DW�S+�HQ�WLO

XWVOLSSVYDQQHW�VNDO�Y UH�UXQGW������1))�8WYLNOLQJVNRPLWHHQ���������6W¡UUHOVHQ�Sn

EHUJJUXQQVSDUWLNOHQH�VRP�VOLSSHV�XW�IUD�DQOHJJVSODVV�HU�RIWH�VPn�Sn�JUXQQ�DY�VSUHQJLQJ�RJ

ERULQJ��3DUWLNOHQHV�VW¡UUHOVH�KDU�EHW\GQLQJ�IRU�KYRU�OHWW�GHW�HU�n�UHQVH�SDUWLNNHOKROGLJ�YDQQ�IUD

DQOHJJHW��3DEVW�HW�DO��������IDQW�DW�VHGLPHQWDVMRQVEDVVHQJHU�YHG�DQOHJJVYLUNVRPKHW�OHWWHVW

IDQJHW�RSS�VW¡UUH�SDUWLNOHU��!������P���PHQV�GH�VPn�SDUWLNOHQH�RIWH�LNNH�VHGLPHQWHUWH�XWHQ

WLOVHWWLQJ�DY�NMHPLNDOLHU�

8WVOLSS�DY�PHWDOOHU�WLO�UHVLSLHQW�NDQ�KD�VWRUH�NRQVHNYHQVHU�IRU�YDQQNYDOLWHW�RJ�ELRWD��1RHQ

PHWDOOHU�VRP�NDOVLXP�RJ�NDOLXP�HU�YLNWLJH�Q ULQJVVWRIIHU�RJ�KDU�PLQGUH�NRQVHNYHQVHU�YHG

XWVOLSS��DQGUH�PHWDOOHU�VRP�NDGPLXP�RJ�NYLNNV¡OY�HU�JLIWLJH�L�YHOGLJ�VPn�NRQVHQWUDVMRQHU

�'XII\�	�YDQ/RRQ���������8DQVHWW�YLO�DOO�DQWURSRJHQW�XWVOLSS�NDWHJRULVHUHV�VRP�IRUXUHQVQLQJ

RJ�NDQ�SnYLUNH�UHVLSLHQWHQV�¡NRV\VWHP�RJ�NMHPLVNH�VDPPHQVHWQLQJ��0LOM¡GLUHNWRUDWHW�KDU

IDVWVDWW�JUHQVHYHUGLHU�IRU�IOHUH�PHWDOOHU�L�VLQ�YHLOHGHU�0�����³*UHQVHYHUGLHU�IRU�NODVVLILVHULQJ

�



DY�YDQQ��VHGLPHQW�RJ�ELRWD´��'HQQH�YHLOHGHUHQ�LQQHKROGHU�JUHQVHYHUGLHU�IRU�PHWDOOHQH�DUVHQ

�$V���EO\��3E���NDGPLXP��&G���NREEHU��&X���NURP��&U���NYLNNV¡OY��+J���QLNNHO��1L��RJ�VLQN

�=Q���'LVVH�PHWDOOHQH�KDU�InWW�JUHQVHYHUGLHU��IRUGL�GH�HU�GRNXPHQWHUW�VNDGHOLJH��$QGUH

PHWDOOHU�HU�PLQGUH�GRNXPHQWHUW�VNDGHOLJH��RJ�QRHQ�PHWDOOHU�KDU�PLQGUH�GRNXPHQWDVMRQ�Sn

KYRU�VNDGHOLJ�GH�HU��/LNHYHO�VNDO��³I¡UH�YDU�SULQVLSSHW´�L�1DWXUPDQJIROGORYHQ�DOOWLG�YXUGHUHV�

RJ�DQGUH�PHWDOOHU�Pn�GHUPHG�RJVn�VOLSSHV�XW�L�QDWXUHQ�PHG�YDUVRPKHW�

,�GHWWH�PDVWHUJUDGVSURVMHNWHW�EOH�GHW�JMHQQRPI¡UW�HQ�XWOHNNLQJVWHVW�Sn�VSUHQJVWHLQVODP�IUD

IRUVNMHOOLJH�RPUnGHU�PHG�XOLN�EHUJJUXQQ�VRP�LNNH�NDWHJRULVHUHV�VRP�V\UHGDQQHQGH�

8WOHNNLQJVWHVW�EOH�EUXNW�WLO�n�VH�Sn�XWOHNNLQJVSRWHQVLDOHW�WLO�PHWDOOHU�IUD�VSUHQJVWHLQVODP��RJ

RP�W\SH�EHUJDUW��VW¡UUHOVHQH�Sn�SDUWLNOHQH�L�VODPPHW�RJ�S+�L�XWOHNNLQJVY VNHQ�YLO�SnYLUNH

XWOHNNLQJHQ��'HWWH�NDQ�JL�LQIRUPDVMRQ�RP�KYLONH�WLOWDN�VRP�EXUGH�JM¡UHV�I¡U�PDQ�VOLSSHU�XW

VOLNH�SDUWLNOHU�IUD�DQOHJJVUHQVHDQOHJJ�

+\SRWHVHQH�L�GHWWH�SURVMHNWHW�YDU�

+���'HW�HU�XWOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP�IUD�EHUJDUWHU�VRP�LNNH�NDWHJRULVHUHV�VRP

V\UHGDQQHQGH�

+���'HW�HU�XOLNKHWHU�L�XWOHNNLQJ�DY�PHWDOOHU�PHOORP�XOLNH�EHUJDUWHU�

+���'HW�HU�XOLNKHWHU�L�XWOHNNLQJ�DY�PHWDOOHU�PHOORP�XOLNH�VW¡UUHOVHVIUDNVMRQHU�DY

VSUHQJVWHLQVODP�

+���'HW�HU�XOLNKHWHU�L�XWOHNNLQJ�DY�PHWDOOHU�YHG�IRUVNMHOOLJ�S+�L�DQQOHJJVYDQQ�

��



���7HRUL

�����8WOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP�L�NRQWDNW�PHG�YDQQ

8WOHNNLQJ�HU�SURVHVVHQ�KYRU�O¡VHOLJH�HOHPHQWHU�EOLU�O¡VW�IUD�IDVW�PDWHULDOH�WLO�HQ�Y VNH

�(FRORJ\���������1nU�IDVW�PDWHULDOH��VRP�VWHLQ��MRUG��VODP�RVY���NRPPHU�L�NRQWDNW�PHG�YDQQ�

YLO�EHVWDQGGHOHU�DY�GHQ�IDVWH�IDVHQ�O¡VHV�WLO�Y VNHQ�RJ�GDQQH�VLJHYDQQ��(FRORJ\���������,

KYRU�VWRUW�RPIDQJ�XWOHNNLQJ�YLO�VNMH�HU�DYKHQJLJ�DY�VWHGV��RJ�PDWHULDOVSHVLILNNH�IRUKROG

�NMHPLVNH��I\VLVNH�RJ�ELRORJLVNH�IDNWRUHU��RJ�WLG��(FRORJ\���������%HUJDUWHU�VRP�LQQHKROGHU

K¡\H�NRQVHQWUDVMRQHU�DY�PHWDOOHU�L�SRWHQVLHOW�O¡VHOLJH�IRUPHU�NDQ�JL�VWRU�DYUHQQLQJ�DY

PHWDOOHU�WLO�YDQQ��3DEVW�HW�DO���������,PLGOHUWLG�YLO�O¡VHOLJKHWHQ�L�GH�IRUVNMHOOLJH�JHRNMHPLVN

EHWLQJHOVHQH�KD�VW¡UUH�EHW\GQLQJ�HQQ�PHWDOOLQQKROGHW��3DEVW�HW�DO��������

8WOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP�VNMHU�QnU�EHUJJUXQQHQ�EU\WHV�RSS�RJ�NRPPHU�L

NRQWDNW�PHG�YDQQ�RJ�OXIW��(Q�PXOLJ�SURVHVV�VRP�I¡UHU�WLO�XWOHNNLQJ�HU�QnU�VXOILGPLQHUDOHU�L

EHUJJUXQQHQ�IRUYLWUHU��)RUYLWULQJHQ�GDQQHU�VXOIDWPLQHUDOHU�VRP�LQQHKROGHU�PHWDOOHU��VRP

WLGOLJHUH�YDU�EXQGHW�WLO�VXOILGHQH��6LGHQ�VXOIDWHQH�HU�OHWWO¡VHOLJH�L�YDQQ�NDQ�GHW�IULJLV�PHWDOOHU

�(QGUH�	�6¡UPR���������'HQQH�SURVHVVHQ�YLO�RJVn�IULJL�+��LRQHU�RJ�VHQNH�S+��/LJQLQJ��

YLVHU�XWOHNNLQJ�DY�MHUQ��)H���VXOIDW���62�
�� � RJ +��LRQHU�IUD�S\ULWW��)H6���

)H6��V�������2��J����+�2�ĺ�)H�� ���62�
�� ���+� �/LJQLQJ ��

(Q�DQQHQ�XWOHNNLQJVSURVHVV�HU�LRQHE\WWH��KYRU�LRQHU�VRP�HU�Sn�RYHUIODWHQ�WLO�SDUWLNOHU�EOLU

E\WWHW�XW�PHG�NDWLRQHU�VRP�KDU�K¡\HUH�DIILQLWHW�WLO�SDUWLNNHOHQ��+DDODQG���������9HG�LRQHE\WWH

PHG�NDWLRQHU��NDWLRQHE\WWH��YLO�SDUWLNNHORYHUIODWHQ�RIWH�KD�VW¡UUH�DIILQLWHW�WLO�+��LRQHU�HQQ

PHWDOOHU��'HW�YLO�EOL�PLQGUH�+��LRQHU�L�XWOHNNLQJVY VNHQ RJ�S+�L�XWOHNNLQJVY VNHQ�YLO�¡NHV�

PHQV�NRQVHQWUDVMRQHU�DY�EDVHNDWLRQHU��LQNOXGHUW�PHWDOOHU��L�XWOHNNLQJVY VNHQ�YLO�¡NH��ILJXU

���

��



)LJXU����,OOXVWUDVMRQ�DY�NDWLRQE\WWH��+DDOHQG�������

�����%HUJJUXQQHQV�SnYLUNQLQJ�Sn�PHWDOOXWOHNNLQJ

%HUJDUWHU�LQQHKROGHU�IRUVNMHOOLJH�PLQHUDOHU�VRP�LJMHQ�HU�E\JG�RSS�DY�IRUVNMHOOLJH�JUXQQVWRIIHU

RJ�NMHPLVNH�IRUELQGHOVHU��0LQHUDORJLHQ�DY�EHUJJUXQQ�SnYLUNHU�IRUPHQ�RJ�VW¡UUHOVHQ�Sn

SDUWLNOHU�RJ�KYLONH�HJHQVNDSHU�SDUWLNOHQH�KDU�L�YDQQPLOM¡��3DEVW�HW�DO��������

'HW�HU�JMRUW�IOHUH�VWXGLHU�Sn�XWOHNNLQJ�DY�PHWDOOHU�IUD�V\UHGDQQHQGH�EHUJDUWHU��1*,�RJ�1,9$

KDU�JMHQQRPI¡UW�HW�OLWWHUDWXUVWXGLXP�IRU�n�EHVNULYH�RJ�NODVVLILVHUH�EHUJDUWHUV�SRWHQVLHOOH

QHJDWLYH�HIIHNWHU�Sn�YDQQPLOM¡HW�YHG�DQOHJJVYLUNVRPKHW��3DEVW�HW�DO���������6WXGLH�IDQW�DW

EHUJDUWHU�VRP�LQQHKROGW�VXOILGHU�RJ�DQGUH�VYRYHOI¡UHQGH�PLQHUDOHU�NDQ�KD�VWRU

VNDGHSnYLUNQLQJ�L�YDQQPLOM¡HW�YHG�DYUHQQLQJ�DY�S+�ODYHUH�HQQ���RJ�K¡\H�NRQVHQWUDVMRQHU�DY

DOXPLQLXP��WXQJPHWDOOHU�RJ�XUDQ��3DEVW�HW�DO��������IDQW�DW�V UOLJ�DOXQVNLIHU��PHQ�RJVn

XWEUHGWH�EHUJDUWHU�VRP�JUDQLWW��V\HQLWW�RJ�SHJPDWLWW��RIWH�NDQ�I¡UH�WLO�XWOHNNLQJ�DY�XUDQ�RJ

WKRULXP��+MXOVWDG��������IDQW�K¡\H�NRQVHQWUDVMRQHU�DY�XUDQ��NDGPLXP�RJ�PRO\EGHQ�L

XWOHNNLQJVIRUV¡N�Sn�DOXQVNLIHU�WDWW�IUD�IRUVNMHOOLJH�YHJ��RJ�UHKDELOLWHULQJVSURVMHNWHU�L�1RUJH�

+XQ�IDQW�RJVn�K¡\H�NRQVHQWUDVMRQHU�DY�DOXPLQLXP��NREEHU��PDQJDQ�RJ�QLNNHO�L�VYRYHOI¡UHQGH

JQHLV��: UVWHG��������IDQW�K¡\H�NRQVHQWUDVMRQHU�DY�PRO\EGHQ��QLNNHO�VLQN��NDGPLXP�RJ�XUDQ

L�XWOHNNLQJVIRUV¡N�Sn�DOXQVNLIHU�IUD�HQ�WXQQHO�Sn�*UDQ��7DEHOLQ�HW��DO��������IDQW�HQ�IDUH�IRU

XWOHNNLQJ�DY�ERU��DUVHQLNN�RJ�VHOHQLXP�IUD�VHGLPHQW UH�EHUJDUWHU�IUD�WXQQHOSURVMHNWHU�

��



'HW�HU�JMHQQRPI¡UW�I UUH�VWXGLHU�Sn�EHUJDUWHU�VRP�LNNH�HU�NDWHJRULVHUW�VRP�V\UHGDQQHQGH�

&DEUHUL]R�HW�DO��������IDQW�DW�XWOHNNLQJ�DY�PRO\GEHQ�RJ�VXOIDWHU�IUD�NDONVWHLQVODP�IUD

YHJNRQVWUXNVMRQ�L�)UDQNULNH�YDU�RYHU�QLYnHW�IRU�WLOODWW��XWVOLSS�L�)UDQNULNH��PHQV�1*,�RJ

1,9$�IDQW�L�VLWW�OLWWHUDWXUVWXGLH�DW�QRUVNH�EHUJDUWHU�VRP�LNNH�LQQHKROGHU�VWRUH�NRQVHQWUDVMRQHU

DY�VXOILGHU�RJ�DQGUH�VYRYHOI¡UHQGH�PLQHUDOHU�KDU�OLWH�V\VWHPDWLVN�GRNXPHQWDVMRQ�

�����S+V�SnYLUNQLQJ�Sn�PHWDOOXWOHNNLQJ

/¡VHOLJKHWHQ�WLO�GH�IOHVWH�PLQHUDOHU�¡NHU�YHG�ODY�S+��L�WLOOHJJ�YLO�O¡VWH�JUXQQVWRIIHU�RSSWUH�VRP

LRQHU�RJ�LNNH�NROORLGHU�HOOHU�NRPSOHNVHU�YHG�ODYHUH�S+��3DEVW�HW�DO���������/LNHYHO�NDQ�GHW

RJVn�VNMH�XWOHNNLQJ�DY�PHWDOOHU�L�VLJHYDQQ�PHG�S+�K¡\HUH�HQQ�S+����1HXWUDO�5RFN�'UDLQDJH�

�(QGUH�	�6¡UPR���������0HWDOOHU�VRP�HU�PRELOH�YHG�Q¡\WUDO�S+�HU�EODQG�DQQHW�$V��&G��0R�

1L��8�RJ�=Q��(QGUH�	�6¡UPR��������

%HUJDUWHU�LQQHKROGHU�IRUVNMHOOLJ�PHQJGH�EDVHNDWLRQHU�RJ�V\UHGDQQHQGH�PLQHUDOHU��%HUJDUWHQV

VDPPHQVHWQLQJ�NDQ�GHUPHG�RJVn�SnYLUNH�S+�L�VLJHYDQQ�IUD�EHUJDUW��VRP�LJMHQ�SnYLUNHU

XWOHNNLQJHQ�DY�PHWDOOHU�

)MHUPHVWDG��+DJHOLD��	�7KRPDVVHQ��������IDQW�DW�VYDUWVNLIHUHQ�RJ�DOXQVNLIHU�KDGGH�K¡\HUH

XWOHNNLQJ�DY�0R��&G�RJ�$V�L�SU¡YHU�PHG�K¡\�S+��PHQV�XWOHNNLQJ�DY�1L�RJ�8�¡NWH�QnU�S+�YDU

ODYHUH�

1RHQ�SDUWLNOHU�NDQ�RJVn�KD�I\VLVN�NMHPLVNH�HJHQVNDSHU�VRP�I¡UHU�WLO�DGVRUSVMRQ�HOOHU

GHVRUSVMRQ�DY�PHWDOOHU �3DEVW�HW�DO���������(Q�¡NQLQJ DY�S+�NDQ�LJMHQ�I¡UH�WLO�DGVRUSVMRQ�DY

PHWDOOHU�WLO�SDUWLNOHQH�

�����6SHVLILNN�RYHUIODWH

3DUWLNOHUV�RYHUIODWHVW¡UUHOVH�YLO�SnYLUNH�KYRU�P\H�DY�RYHUIODWHQ�VRP�NRPPHU�L�NRQWDNW�PHG

YDQQ�RJ�OXIW��3DUWLNOHU�PHG�PLQGUH�VW¡UUHOVH�KDU�HQ�VW¡UUH�RYHUIODWH�KYRU�GHW�NDQ�VNMH�NMHPLVNH

UHDNVMRQHU��6RJQ���������)LJXU����

��



)LJXU����,OOXVWUDVMRQ�DY�VSHVLILNN�RYHUIODWH��6RJQ� �����

�����8WOHNNLQJVIRUV¡N

1RUVN�VWDQGDUG�KDU�IOHUH�VWDQGDUGHU�IRU�XWOHNNLQJVWHVWHU��EODQW�DQQHW���1RUVN�6WDQGDUG�16�(1

��������³.DUDNWHULVHULQJ�DY�DYIDOO���8WOHNNLQJ���6DPVYDUVSU¡YLQJ�IRU�XWOHNNLQJ�DY�JUDQXO UW

DYIDOOVPDWHULDOH�RJ�VODP���'HO����(WWULQQVSDUWLSU¡YLQJ�YHG�HW�Y VNH�IDVWVWRIIRUKROG�Sn����O�NJ

PHG�SDUWLNNHOVW¡UUHOVH�XQGHU���PP��PHG�HOOHU�XWHQ�VW¡UUHOVHVUHGXNVMRQ�´��VRP�EOH�EUXNW�L

GHWWH�SURVMHNWHW��1nU�PDQ�EUXNHU�HQ�VWDQGDUG�WLO�HW�XWOHNNLQJVIRUV¡N�Pn�OLNHYHO

ODERUDWRULHWHVWHQ�WLOSDVVHV�IHOWVFHQDULRHW�WHVWHQ�VNDO�XQGHUV¡NH�IRU�n�NXQQH�EUXNHV�WLO�n�IRUXWVH

XWOHNNLQJVSRWHQVLDOHW�L�HW�JLWW�VFHQDULR��(FRORJ\��������

8WOHNNLQJVIRUV¡N�Sn�ODERUDWRULXP�JnU�XW�Sn�n�VHWWH�HW�VWXGLHPDWHULDOH�L�NRQWDNW�PHG�HQ�Y VNH

IRU�n�EHVWHPPH�KYLONH�HOHPHQWHU�VRP�YLO�OHNNH�XW�L�Y VNHQ��RJ�PHG�GHW�SRWHQVLHOW�VOLSSH�XW�L

PLOM¡HW�L�HQ�Y VNHIDVH��(FRORJ\���������'HWWH�YLO�JL�HW�ELOGH�DY�PRELOLWHWHQ�WLO�PHWDOOHQH�IUD

GHW�IDVWH�VWRIIHW��SDUWLNOHQH��L�VODPPHW�WLO�YDQQ�RYHU�WLG��)DNWRUHU�VRP�SnYLUNHU�XWOHNNLQJHQ

Pn�WLOSDVVHV�IHOWVHQDULRHW��RJ�YHG�DYYLN�IUD�GHWWH�VNDO�PDQ�OHJJH�RSS�WLO�HQ�XQGHUHVWLPHULQJ�L

PRWVHWQLQJ�WLO�RYHUHVWLPHULQJ��(FRORJ\��������

��



���0DWHULDOH�RJ�PHWRGH

�����7XQQHOVODP

'H�WUH�VODPSU¡YHQH�L�GHWWH�SURVMHNWHW�NRP�IUD�WUH�IRUVNMHOOLJH�WXQQHOSURVMHNWHU�L�1RUJH��$OOH

VODPSU¡YHQH�EOH�WDWW�IUD�JU¡IWHU�LQQH�L�WXQQHOHQH�XQGHU�DQOHJJVSHULRGHQ�

6ODPSU¡YHQH�EHQ\WWHW�L�GHWWH�DUEHLGHW�HU�KHQWHW�LQQ�DY�(PHOLH�6NRJVEHUJ�L�IRUELQGHOVH�PHG

KHQQHV�GRNWRUJUDGVSURVMHNW�©(FRORJLFDO�5LVN�$VVHVVPHQW�RI�3DUWLFOH�'LVFKDUJH�WR

:DWHUERGLHV�GXULQJ�7XQQHO�&RQVWUXFWLRQª�

�������cVHUDO

cVHUDO�1RUG�SURVMHNWHW�KDU�SURVMHNWHLHU�$JGHU�(QHUJL�9DQQNUDIW�$6�RJ�HQWUHSHQ¡U�$)�5LVD

,PSOHQLD�$16��'HW�VNDO�E\JJHV�HQ�Q\�GHPQLQJ�RJ�HQ�Q\�WXQQHO�PHG�ILUH�HOYHLQQWDN�IRU

YDQQRYHUI¡ULQJ��'HQ�Q\H�WXQQHOHQ�HU�UXQGW���NP�ODQJ�

,I¡OJH�EHUJJUXQQVNDUWHW�WLO�1*8�HU�KRYHGEHUJJUXQQHQ�L�RPUnGHW�KRUQEOHQGH�JUDQLWW�RJ�L�QRHQ

RPUnGHU�ELRWLWW�JUDQLWW��,�GH�QRUGOLJH�RPUnGHQH�DY�SURVMHNWHW�HU�EHUJJUXQQHQ�JUDQLWW�JQHLV�

¡\HJQHLV�RJ�EnQGJQHLV�

6ODPSU¡YHQH�EOH�WDWW�IUD�HQ�JU¡IW�PHG�HQ�OLWHQ�9DQ�9HHQ�JUDE�LQQH�L�WXQQHOHQ����PHWHU�IUD

VWXII�������PHWHU�IUD�WXQQHOnSQLQJHQ����E¡WWHU��NORNNHQ�������GHQ�����PDL�������'HQ�VLVWH

VSUHQJQLQJHQ�I¡U�SU¡YHWDNQLQJHQ�YDU�NORNNHQ�������GHQ����PDL�������3U¡YHQH�EOH�ODJUHW�L

SODVWE¡WWHU�Sn�NM¡OHURP�YHG��2&�

�������6WU\Q

(Q���NLORPHWHU�ODQJ�WXQQHO�EOLU�E\JJHW�PHOORP�9HVOHE\JGD�RJ�)OR�L�6WU\Q�IRU�n�VLNUH�I\ONHVYHL

�����PRW�VNUHG��3URVMHNWHW�VWDUWHW�L�PDL������RJ�VNDO�Y UH�IHUGLJ�VRPPHUHQ������

3URVMHNWHLHU�HU�9HVWODQG�I\ONHVNRPPXQH�RJ�HQWUHSUHQ¡UHQ�HU�+ KUH�

,I¡OJH�JUXQQXQGHUV¡NHOVH�JMRUW�DY�6WDWHQV�9HJYHVHQ��+\QQH��������HU�EHUJJUXQQHQ�L�RPUnGHW

NYDUWVPRQ]RQLWW�RJ�L�QRHQ�RPUnGHU�RPGDQQHW�WLO�¡\HJQHLV�

��



6ODPSU¡YHQH�EOH�WDWW�IUD�HQ�JU¡IW�L�WXQQHOHQ��FLUND����PHWHU�IUD�WXQQHOnSQLQJHQ�RJ�����PHWHU

IUD�VWXII��3U¡YHQH�EOH�VDPOHW�L�SODVWE¡WWHU�PHG�HQ�VSDGH�GHQ����PDL������NORNNHQ��������'HQ

VLVWH�VSUHQJQLQJHQ�I¡U�SU¡YHWDNQLQJHQ�YDU�NORNNHQ������GHQ����PDL�������3U¡YHQH�EOH�ODJUHW�L

SODVWE¡WWHU�Sn�NM¡OHURP�YHG��2&�

�������9HUNHW

%DQH�125�E\JJHU�HQ�GREEHOWVSRUHW�MHUQEDQH�PHOORP�6DQGEXND�RJ�6nVWDG��3URVMHNWHW

LQNOXGHUHU�EODQW�DQQHW�WR�WXQQHOHU��8WE\JJLQJHQ�VWDUWHW�L������RJ�VNDO�Y UH�IHUGLJ�LQQHQ������

3URVMHNWHLHU�HU�%DQH�125��RJ�GHW�HU�IOHUH�HQWUHSUHQ¡UHU�LQYROYHUW�

%HUJJUXQQHQ�YHG�EHJJH�WXQQHOHQH�HU�KRYHGVDNHOLJ�JQHLV��PHG�PLQGUH�RPUnGHU�DY�DPILEROLWW�

PHWDJDEEUR�RJ�PHWDGROHULWW�

6ODPSU¡YHQH�EOH�WDWW�L�HQ�JU¡IW�����PHWHU�IUD�WXQQHOnSQLQJHQ�RJ����PHWHU�IUD�VWXII�PHG�HQ

VSDGH��'HQ�VLVWH�VSUHQJQLQJHQ�I¡U�SU¡YHWDNLQJHQ�YDU�NORNNHQ���������������GHQ����MXQL������

3U¡YHQH�EOH�ODJUHW�L�SODVWE¡WWHU�Sn�NM¡OHURP�YHG��2&�

����8WOHNNLQJVIRUV¡N

8OHNNLQJVWHVWHQH�HU�EDVHUW�Sn�1RUVN�6WDQGDUG�16�(1���������³.DUDNWHULVHULQJ�DY�DYIDOO��

8WOHNNLQJ���6DPVYDUVSU¡YLQJ�IRU�XWOHNNLQJ�DY�JUDQXO UW�DYIDOOVPDWHULDOH�RJ�VODP���'HO���

(WWULQQVSDUWLSU¡YLQJ�YHG�HW�Y VNH�IDVWVWRIIRUKROG�Sn����O�NJ�PHG�SDUWLNNHOVW¡UUHOVH�XQGHU��

PP��PHG�HOOHU�XWHQ�VW¡UUHOVHVUHGXNVMRQ�´��6WDQGDUGHQ�HU�EDVHUW�Sn�HQ�HWWULQVSDUWLSU¡YH��HWW

XWWDN���PHQV�XWOHNNLQJVIRUV¡NHW�VRP�EOH�JMHQQRPI¡UW�YDU�HQ�IOHUWLQQVWHVW��IOHUH�XWWDN��RJ�HJQH

DYJM¡UHOVHU�EOH�GHUIRU�WDWW�IRU�n�WLOSDVVH�IRU�GHWWH��3DUDPHWHUQH�IRU�RSSVHWWHW�EOH��Vn�ODQJW�GHW

ORW�VHJ�JM¡UH��VDWW�Vn�Q UPH�IHOWSDUDPHWHUH�VRP�PXOLJ��'HW�YLO�VL�QRUVN�QDWXU�PHG�QRUVNH�HOYHU

RJ�LQQVM¡HU�

�������2SSVHWW

'H�WUH�WXQQHOVODPSU¡YHQH�EOH�VLNWHW�WLO�WUH�IRUVNMHOOLJH�VW¡UUHOVHVIUDNVMRQHU��+YHU

VW¡UUHOVHVIUDNVMRQ�IRU�KYHU�SU¡YH�EOH�IRUGHOW�Sn�WR�����/�SODVWIODVNHU�RJ�WLOVDWW�V\QWHWLVN

IHUVNYDQQ�WLO������/�NJ�YDQQ�WLO�VODP�IRUKROG��W¡UUYHNW���(Q�SDUDOOHOO�IRU�KYHU

VW¡UUHOVHVIUDNVMRQ�RJ�SU¡YH�EOLU�S+�MXVWHUW�WLO�HQ�VWDELO�S+�Sn������GHQ�DQGUH�SDUDOOHOOHQ�EOH

LNNH�S+�MXVWHUW��,OOXVWUHUW�L�ILJXU���

��



)LJXU����,OOXVWUDVMRQ�DY�EHKDQGOLQJ�DY�WXQQHOVODPPHW�I¡U�IRUV¡NHW�VWDUWHW��'H�WUH�WXQQHOVODPW\SHQH

�cVHUDO��6WU\Q�RJ�9HUNHW���EOH�VLNWHW�QHG�WLO�WUH�IRUVNMHOOLJH�VW¡UUHOVHVIUDNVMRQHU�������P���������P�RJ

��������P��'HUHWWHU�EOH�WR�SDUDOOHOOHU�ODJHW�PHG�XWOHNNLQJVY VNH��KYRU�GHQ�HQH�SDUDOOHOOHQ�EOH�WLOVDWW

V\UH��+&O������IRU�n�Qn�HQ�XWJDQJV�S+�Sn������PHQV�GHQ�DQGUH�SDUDOOHOOHQ�LNNH�EOH�S+�MXVWHUW�

'H�WLO�VDPPHQ����SU¡YHIODVNHQH�RJ���EODQNSU¡YHU�EOLU�VDWW�Sn�HW�ULVWHERUG��PHG�KXOO�L�ORNNHW�

IRU�n�RSSQn�HW�DHUREW�PLOM¡��L�HW�NM¡OHURP�Sn��R& �ILJXU����

��



)LJXU����%LOGH�DY�GH����SU¡YHIODVNHQH�Sn�ULVWHERUG�

�������6W¡UUHOVHVIUDNVMRQHU

3U¡YHQH�EOH�VLNWHW�WLO�SDUWLNNHOIUDNVMRQHQH�������P���������P�RJ���������P��'LVVH

IUDNVMRQHQH�EOH�YDOJW�Sn�EDNJUXQQ�DY�DW�WXQQHOVODPPHW�KDGGH�JnWW�JMHQQRP�HQ

PLQHUDORJLDQDO\VH�L�GH�VDPPH�VW¡UUHOVHVIUDNVMRQHQH�L�(PHOLH�6NRJVEHUJ�VLWW�SURVMHNW�

$OOH�VODPSU¡YHQH�EOH�I¡UVW�VLNWHW�JMHQQRP�GHQ�VW¡UVWH�VLNWHQ�������P���'HUHWWHU�EOH�GH�VLNWHW

JMHQQRP�GHQ�QHVWH�VLNWHQ��RJ�GHW�VRP�EOH�LJMHQ�L�VLNWHW�EOH�WDWW�YDUH�Sn��)UDNVMRQHQ���������P

YDU�GHW�VRP�EOH�KROGW�WLOEDNH�DY�����P�VLNWHQ���������P�IUDNVMRQHQ�YDU�GHW�VRP�EOH�KROGW

WLOEDNH�DY�����P�VLNWHQ�RJ�������P�YDU�GHW�VRP�NRP�JMHQQRP�����P�VLNWHQ��'HW�EOH�LNNH

WLOVDWW�HNVWUD�Y VNH�XQGHU�VLNWLQJHQ��PHQ�YDQQHW�L�WXQQHOVODPSU¡YHQH�EOH�JMHQEUXNW�IRU�n�In

VLNWHW�WLOVWUHNNHOLJ�

��



�������8WOHNNLQJVY VNH

6\QWHWLVN�IHUVNYDQQ�³(SD�YHU\�VRIW�ZDWHU´�EOH�EUXNW�VRP�XWOHNNLQJVY VNH�IRU�n�VLPXOHUH

IHOWVHQWHUHW�³QRUVNH�HOYHU�RJ�LQQVM¡HU´��(3$���������(Q�NDQQH�EOH�I\OW�PHG����/�LRQHIULWW

YDQQ��6DOWHQH�EOH�PnOW�RSS�RJ�WLOVDWW�L�YDQQNDQQHQ�

�����PJ�/�1D+&2�� �����PJ�1D+&2�

����PJ�/�&D62�
�+�2� �����PJ�&D62�
�+�2

����PJ�/�0J62�� �����PJ�0J62�

����PJ�/�.&O� ����PJ�.&O

S+�EOH�MXVWHUW�WLO�����PHG�+&O�������RJ�NDQQHQ�EOH�ODJUHW�YHG�URPWHPSHUDWXU�I¡U�RJ�XQGHU

IRUV¡NHW�

�������7¡UUYHNW

1RUVN�6WDQGDUG�16�(1���������EUXNHU������/�NJ�YDQQ�WLO�VODP�IRUKROG�L�W¡UUYHNW��)RU�n�ILQQH

W¡UUYHNWHQ�WLO�VODPPHW�EOH���J�DY�KYHU�SU¡YH�PHG����UHSOLNDWHU�PnOW�RSS�RJ�VDWW�L�W¡UNHVNDS�Sn

���2&������2&�L����WLPHU��3U¡YHQH�EOH�GHUHWWHU�YHLG Sn�Q\WW����PLQXWWHU�HWWHU�DW�GH�NRP�XW�DY

W¡UNHVNDS��7¡UUYHNWSURVHQWHQ�EOH�EHUHJQHW�PHG�OLJQLQJ���

7¡UUYHNWVSURVHQW� �/LJQLQJ ��ՂÞ՚՚՞ՍՓ՜
Մ¤՜՞ՍՓ՜ Ŷ ɘɗɗ

�������)ODVNHLQQKROG

8W�LIUD�W¡UUYHNWSURVHQWHQ�EOH�PHQJGH�VODP�RJ�PHQJGH�XWOHNNLQJVY VNH�IRU�KYHU�VODPSU¡YH

EHUHJQHW��7DEHOO���YLVHU�IODVNHQHV�LQQKROG�L�XWOHNNLQJVIRUV¡NHW��$OOH�GHOSU¡YHU��IUDNVMRQ�RJ

EHUJDUW��KDU�WR�SDUDOOHOOHU��%HJJH�SDUDOOHOOHQH�LQQHKROGHU�PHQJGH�DY�VODP�RJ�XWOHNNLQJVY VNH

YLVW�L�WDEHOO����(Q�SDUDOOHOO�LQQHKROGHU�JLWW�PHQJGH�+&O�������L�WDEHOO���IRU�n�VHQNH�S+�WLO�����

��



7DEHOO����,QQKROGHW�L�IODNVHQH�YHG�VWDUWHQ�DY�XWOHNNLQJVIRUV¡NHW��6\UH�EOH�NXQ�WLOVHWW�L�HQ�DY�WR

S+�SDUDOOHOOHQH�

�������5LVWLQJ

8WOHNNLQJVIRUV¡NHW�EOH�JMHQQRPI¡UW�Sn�HW�ULVWHERUG�IRU�n�KROGH�SDUWLNOHQH�L�VXVSHQVMRQ

JMHQQRP�KHOH�IRUV¡NHW�IRU�n�ILQQH�GHW�IXOOH�XWOHNNLQJVSRWHQVLDOHW��5LVWHERUG�EOH�YDOJW��IUHPIRU

EODQW�DQQHW�PDJQHWU¡UHU��IRU�DW�DOOH�IODVNHQH�VNXOOH�VWn�Sn�VDPPH�IODWH�RJ�KD�OLN�U¡ULQJ�ULVWLQJ�

'HW�EOH�JMHQQRPI¡UW�HW�SLORWIRUV¡N�Sn�ULVWHERUGHW�I¡U�IRUV¡NHW�VWDUWHW�IRU�n�XQGHUV¡NH

KDVWLJKHWHQ�VRP�PnWWH�WLO�IRU�n�KROGH�SDUWLNOHQH�L�VXVSHQVMRQ��5LVWHERUGHW�EOH�VDWW�WLO���

RPGUHLQLQJHU�L�PLQXWWHW��'HWWH�KROGW�SDUWLNOHQH�L�VXVSHQVMRQ��XWHQ�DW�GHW�VSUXWHW�XW�DY

OXIWHKXOOHW�L�ORNNHW�DY�IODVNHQH�

�������7HPSHUDWXU

3n�JUXQQ�DY�VW¡UUHOVHQ�WLO�ULVWHERUGHW�YDU�GH�WR�DOWHUQDWLYHQH�WLOJMHQJHOLJ�IRU�WHPSHUDWXU��HQWHQ

URPWHPSHUDWXU�HOOHU�L�HW��R&�NM¡OHURP��)RUGL�WHPSHUDWXU NDQ�SnYLUNH�XWOHNNLQJ��1RUVN

VWDQGDUG��������EOH�GHW�YDOJW�DW�GHW�DOWHUQDWLYHW�VRP�XQGHUHVWLPHUWH�XWOHNNLQJHQ��NDOGHUH

WHPSHUDWXU��YDU�GHW�EHVWH�DOWHUQDWLYHW��8WOHNNLQJVIRUV¡NHW�EOH�GHUIRU�XWI¡UW�L�HW��R&�NM¡OHURP�

�������7LG

)RUV¡NHW�VWDUWHW�PDQGDJ��������'HQ�I¡UVWH�XNHQ�EOH�GHW�JMHQQRPI¡UW�XWWDN�GDJ��RJ�GDJ����'H

SnI¡OJHQGH�XNHQH�EOH�GHW�JMHQQRPI¡UW�HW�XWWDN�SHU�XNH�Sn�GDJ�������������������RJ����

�������8WWDN

)RU�KYHUW�XWWDN�EOH�ULVWHERUGHW�VNUXGG�DY��RJ�IODVNHQH�IO\WWHW�XW�DY�NM¡OHURPPHW�WLO�ODERUDWRULHW

�URPWHPSHUDWXU���+YHU�IODVNH�EOH�ULVWHW�RJ�VDWW�WLO�n�VHGLPHQWHUH�L����PLQXWWHU�I¡U�XWWDN��1RUVN

VWDQGDUG��������

��



3DUWLNOHU�XQGHU�������P�HOOHU����.'D�HU�UHJQHW�VRP�O¡VWH��)RU�n�ILQQH�O¡VWH�HOHPHQWHU�L

Y VNHIDVHQ�Pn�PDQ�ILOWUHUH�XW�LNNH�O¡VWH�IUDNVMRQHU�I¡U�,&3�06�DQDO\VH��)OHUH

ILOWUHULQJVPHWRGHU�IRU�n�HNVNOXGHUH�SDUWLNOHU�I¡U�XWWDN�EOH�YXUGHUW��%ODQW�DQQHW�SXPSHILOWHU�

YDNXXPILOWHU�RJ�VSU¡\WHILOWHU��6LGHQ�GHW�HU�Y VNHQ�RJ�LNNH�ILOWHUHW�VRP�VNDO�DQDO\VHUHV��EOH

VSU¡\WHILOWHU�Sn�������P�YXUGHUW�WLO�GHW�EHVWH�DOWHUQDWLYHW�

6SU¡\WHQH�EOH�I¡UW�QHG�L�SU¡YHIODVNHQH�XWHQ�ILOWHU�Sn��'HUHWWHU�EOH�ILOWUHQH�PRQWHUW�Sn

VSU¡\WHQH��RJ�SU¡YHQ�EOH�VSU¡\WHW�XW�JMHQQRP�ILOWHUHW�QHG�L�SU¡YHU¡U�Sn����P/��'HW�EOH�WDWW�XW

WR�SDUDOOHOOHU�Sn����P/�Y VNH�KYHU�JDQJ�IRU�VXUJM¡ULQJ�PHG�+12� RJ�+&O�IRU�n�NXQQH�O¡VH

JUXQQVWRII�VRP�NYLNNV¡OY��'HQ�HQH�SDUDOOHOOHQ�EOH�WLOVDWW�����+12� RJ�����+&O��3DUDOOHOOHQ

VRP�VNXOOH�DQDO\VHUH�NYLNNV¡OY�EOH�WLOVDWW�����+&O��$OOH�SU¡YHU�EOH�WLOVDWW�V\UH�VDPPH�GDJ

VRP�DQDO\VHQ�EOH�XWI¡UW�Sn�,&3�06��GHWWH�IRU�n�XQQJn�DW�HQNHOWH�SU¡YHU�EOH�ODJUHW�PHG�V\UH

OHQJUH�HQQ�DQGUH��'H����P/�PHG�Y VNH�VRP�EOH�WDWW�XW�EOH�HWWHUI\OW�PHG�(3$�YHU\�VRIW�ZDWHU

IRU�KYHUW�XWWDN�IRU�n�KD�QRN�Y VNH�WLO�DOOH�XWWDNHQH�

)RU�KYHUW�XWWDN�EOH�GHW�WDWW�XW�����PO�SU¡YH�RJ�WLOVDWW�����PO�XWOHNNLQJVY VNH��,�WLOOHJJ�EOH�GHW

WLOVDWW�����P/�HNVWUD�XWOHNNLQJVY VNH�GDJ���IRU�n�YHLH�RSS�IRU�IRUGDPSLQJ��)RU�n�WD�K¡\GH�IRU

IRUW\QQLQJHQ�HWWHUI\OOLQJHQ�PHGI¡UWH�EOH�MXVWHUWH�NRQVHQWUDVMRQHU�UHJQHW�XW�PHG�OLJQLQJ���

�/LJQLQJ���Ա
ə
ࡦ �

Ա
ɘ
ŶՄ

ɘ

Մ
ə

&���NRQVHQWUDVMRQ�HWWHU�IRUW\QQLQJ

&���.RQVHQWUDVMRQ�I¡U�IRUW\QQLQJ��+HU�PnOW�NRQVHQWUDVMRQ IRU�KYHUW�XWWDN���WLGOLJHUH

IMHUQHW�NRQVHQWUDVMRQHU�IUD�IODVNHQ�

9���YROXP�I¡U�IRUW\QQLQJ

9���YROXP�HWWHU�IRUW\QQLQJ

)RU�n�In�YLWH�L�KYLONHQ�JUDG�XWWDN�DY�YDQQSU¡YHU�ELGUR�WLO�n�IMHUQH�SDUWLNOHU�IUD

XWOHNNLQJVWHVWHQ��EOH�GHW�JMHQQRPI¡UW�HQ�WHVW��9HG�I¡UVWH�XWWDN��GDJ����EOH�VSU¡\WHILOWUHQH�I¡UVW

YHLG��SU¡YHQ�L�VSU¡\WHQ�EOH�Vn�ILOWUHUW��(WWHU�ILOWUHULQJ�EOH�VSU¡\WHILOWHU�SODVVHUW�L�HW�W¡UNHVNDS�Sn

��R&������R&�L����WLPHU��WDWW�XW�L����PLQXWWHU�RJ GHUHWWHU�YHLG�Sn�Q\WW��)RUVNMHOO�L�YHNW�PHOORP

XEUXNW�RJ�EUXNW�ILOWHU�LQGLNHUHU�KYRU�PDQJH�JUDP�SDUWLNOHU�VRP�EOH�KROGW�WLOEDNH��EDVHUW�Sn���

��



P/�SU¡YH��5HVXOWDWHW�YLVWH�DW�WDS�DY�SDUWLNOHU�L�ILOWHUHW�YLOOH�Y UH�XQGHU����JMHQQRP�IRUV¡NHW

RJ�EOH�GHUIRU�LNNH�WDWW�KHQV\Q�WLO�

�����,&3�06�DQDO\VH

,&3�06�DQDO\VHQ�EOH�JMHQQRPI¡UW�DY�YLWHQVNDSHOLJ�DVVLVWHQW�,YDU�2UPDDVHQ�RJ�VHQLRULQJHQL¡U

.DUO�$QGUHDV�-HQVHQ��3U¡YHQH�EOH�DQDO\VHUW�Sn�HQ�$JLOHQW������,&3�06�

)RU�n�VH�Sn�SURJUHVMRQHQ�DY�XWOHNNLQJVIRUV¡NHW�EOH�XWWDN�GDJ���WLO�XWWDN�GDJ����DQDO\VHUW�YHG

GDJ�����5HVWHUHQGH�SU¡YHU��GDJ����RJ�����EOH�DQDO\VHUW�Sn�,&3���06�GDJ����

.DOVLXP��&D��KDGGH�IRU�K¡\H�NRQVHQWUDVMRQHU�IRU�PHWRGHQ�EUXNW�Sn�GH�DQGUH�JUXQQVWRIIHQH

RJ�EOH�GHUIRU�DQDO\VHUW�DOHQH��NXQ�IRU�VLVWH�XWWDN��GDJ�����

�����(QGHSXQNW

,�GHWWH�VWXGLHW�EOH�GHW�YDOJW�n�DQDO\VHUH�HQ�UHNNH�JUXQQVWRII�VRP�NDQ�KD�SnYLUNQLQJ�Sn�PLOM¡HW

YHG�XWVOLSS�L�QDWXUHQ��$Y�PHWDOOHU�HU�GHW�NXQ�DUVHQ��EO\��NDGPLXP��NREEHU��NURP��NYLNNV¡OY�

QLNNHO�RJ�VLQN�VRP�KDU�HQ�JUHQVHYHUGL�L�0LOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����³*UHQVHYHUGLHU�IRU

NODVVLILVHULQJ�DY�YDQQ��VHGLPHQW�RJ�ELRWD�±�UHYLGHUW�����������´��$QGUH�JUXQQVWRIIHU�VRP�HU

LQWHUHVVDQWH�IRU�YDQQIRUYDOWQLQJ�HU�DOXPLQLXP��$O���MHUQ��)H���PDQJDQ��0Q��RJ�XUDQ��8��

/LNHYHO�NDQ�DQGUH�PHWDOOHU�Y UH�DY�LQWHUHVVH�VRP�LNNH�HU�QRN�IRUVNHW�Sn��'HW�EOH�RJVn

DQDO\VHUW�IRU�DQGUH�JUXQQVWRIIHU�HQQ�PHWDOOHU��HWWHUVRP�DQGUH�JUXQQVWRIIHU��VRP�VYRYHO��6��

IRVIRU��3���QDWULXP��1D���NDOLXP��.���NDOVLXP��&D��RJ�PDJQHVLXP��0J���NDQ�KD�SnYLUNQLQJ�Sn

XWOHNNLQJHQ�DY�PHWDOOHU��3U¡YHQH�VRP�EOH�WDWW�XW�EOH�GHUIRU�DQDO\VHUW�IRU�DOOH�JUXQQVWRIIHU�VRP

YDU�PXOLJ�n�DQDO\VHUH�Sn�,&3�06�PHWRGHQ�VRP�EOH�EHQ\WWHW��*UXQQVWRIIHQH�VRP�EOH�DQDO\VHUW

Sn�,&3�06�HU�YLVW�L�WDEHOO���PHG�/2'�RJ�/24�IRU�DOOH�JUXQQVWRIIHQH�

��



7DEHOO����*UXQQVWRIIHQH�VRP�EOH�PnOW�Sn�,&3�06��/2'�RJ�/24�IRU�KYHUW�JUXQQVWRII�HU�LQNOXGHUW�

��



�����(QGULQJ�L�S+�RYHU�WLG

S+�EOH�PnOW�PHG�S+�SUREH�YHG�KYHUW�XWWDN�IRU�n�NXQQH�VDPPHQOLJQH�XWOHNNLQJHQ�DY

HOHPHQWHU�L�IRUKROG�WLO�S+�QLYn��S+�SUREHQ�EOH�EUXNW�GLUHNWH�L�SU¡YHIODVNHQH�IRU�n�XQQJn�n�WD

XW�PHU�SU¡YH�HQQ�Q¡GYHQGLJ�YHG�KYHUW�XWWDN��S+�SUREHQ�EOH�YDVNHW�JRGW�PHG�LRQHIULWW�YDQQ

PHOORP�GH�IRUVNMHOOLJH�SU¡YHQH�

�����'DWDEHKDQGOLQJ�RJ�VWDWLVWLVN�DQDO\VH

8WOHNNLQJVGDWDHQ�EOH�EHKDQGOHW�YHG�EUXN�DY�0LFURVRIW�([FHO�IRU�0DF�YHUVMRQ��������������

6WDWLVWLVN�DQDO\VHU�EOH�XWI¡UW�L�5VWXGLR�YHUVMRQ�����������������������1LYnHW�IRU�VWDWLVWLVN

VLJQLILNDQV�EOH�VDWW�WLO������

������'DWD�XQGHU�GHWHNVMRQVJUHQVHQ

*UHQVHYHUGL��/2'��HU�GHQ�ODYHVWH�NRQVHQWUDVMRQHQ�VRP�NDQ�GHWHNWHUHV�L�SU¡YHQH��:RRG�HW

DO����������,�GHWWH�IRUV¡NHW�HU�/2'�VDWW�WLO�WUH�JDQJHU�VWDQGDUGDYYLNHW�WLO�NRQVHQWUDVMRQHQ�L

EODQNSU¡YHQH��)RUV¡NHW�KDGGH�WR�EODQNSU¡YHU�IRU�n�NRQWUROOHUH�NRQWDPLQHULQJ��'LVVH

UHVXOWDWHQH�EOH�EUXNW�IRU�n�EHUHJQH�VWDQGDUGDYYLN��/2'�RJ�/24��'HW�EOH�YDOJW�n�EUXNH�NXQ�WR

EODQNSU¡YHU�RJ�LNNH�KD�UHSOLNDWHU�Sn�JUXQQ�DY�SODVVPDQJHO�Sn�ULVWHERUG��6LGHQ�GHW�HU�IOHUH

XWWDN�DY�VDPPH�SU¡YHIODVNH�RJ�WUH�SDUDOOHOOHU�IUD�KYHU�ORNDVMRQ�EHUJDUW��EOH�GHWWH�DQVHWW�VRP

WLOVWUHNNHOLJ�

+YLV�SU¡YHU�VRP�HU�ODYHUH�HQQ�/2'�HU�LQNOXGHUW�L�GDWDVHWW��Pn�GH�KnQGWHUHV�IRU�n�XQQJn�IDOVNH

P¡QVWUH�L�GDWDVHWWHW��+HOVHO���������)RU�n�In�VW¡UVW�PXOLJ�RYHUEOLNN�RYHU�XWOHNNLQJHQ�DY

JUXQQVWRIIHU�IUD�WXQQHOVODPHW��HU�GHW�YDOJW�n�IRNXVHUH�Sn�GH�VW¡UUH�VDPPHQKHQJHQH�RJ

P¡QVWUHQH�L�GDWDVHWWHW��LVWHGHQIRU�n�IRNXVHUH�Sn�HQNHOW�NRQVHQWUDVMRQHU��8QQWDNHW�HU

VDPPHQOLJQLQJHU�RSS�PRW�IDVWVDWWH�JUHQVHYHUGLHU��EDVHNDWLRQHU�RJ�6�NRQVHQWUDVMRQHU��'HUIRU

EOH�NRQVHQWUDVMRQHQH�L�SU¡YHU�RSSJLWW�VRP�XQGHU�/24�VDWW�WLO�VLQ�IDNWLVNH�YHUGL��PHQV�IRU

SU¡YHU�KYRU�NRQVHQWUDVMRQHQH�YDU�XQGHU�/2'�EOH�GHW�EUXNW�HQ�UDQGRPLVHUW�PHWRGH�L�5�IRU

HUVWDWQLQJ�DY�/2'��KYRU�YHUGLHU�XQGHU�/2'�EOH�HUVWDWWHW�PHG�HW�WLOIHOGLJ�WDOO�PHOORP�����/2'

RJ�/2'���

��



)RU�n�ILQQH�KYLONH�JUXQQVWRIIHU�VRP�KDGGH�QRN�YHUGLHU�RYHU�/2'�WLO�RJ�JMHQQRPI¡UH�VWDWLVWLVN

DQDO\VHUHV��EOH�GHW�ODJHW�HW�SXQNWGLDJUDP�L�5�RYHU�KYRU�VWRU�SURVHQWDQGHO�DY�YHUGLHQH�WLO�KYHUW

JUXQQVWRII�VRP�YDU�RYHU�/2'��ILJXU����

)LJXU����3XQNWGLDJUDP�RYHU�KYRU�VWRU�SURVHQWDQGHO�DY�YHUGLHQH�WLO�KYHUW�JUXQQVWRII�VRP�YDU�RYHU�/2'�

1DWXUOLJ�JUHQVH�OLJJHU�YHG�����KYRU����������DY�YHUGLHQH�WLO�HW�JUXQQVWRII�OLJJHU�RYHU�/2'�

$YVNM ULQJHQ�IRU�KYLONH�DY�JUXQQVWRIIHQH�L�GDWDVHWWHW�VRP�KDGGH�QRN�YHUGLHU�RYHU�/2'�EOH

YDOJW�XW�LIUD�HQ�QDWXUOLJ�JUHQVH�EDVHUW�Sn�JUDILVN�YXUGHULQJ�DY�SXQNWGLDJUDPHW��ILJXU�����'HQ�On

Sn�������*UXQQVWRIIHQH�VRP�KDGGH�YHUGLHU�RYHU�/2'�IRU����������DY�PnOLQJHQH�EOH�GHUPHG

WDWW�PHG�YLGHUH�WLO�VWDWLVWLVN�DQDO\VH��PHQV�$J��=Q��3��*H��%�RJ�&G�EOH�WDWW�XW�IUD�GDWDVHWWHW�RJ

LNNH�LQNOXGHUW�YLGHUH�

+J�EOH�EDUH�DQDO\VHUW�VLVWH�GDJ�RJ�KDGGH�NXQ�NRQVHQWUDVMRQHU�XQGHU�/2'��+J�EOH�GHUIRU�RJVn

WDWW�XW�DY�GDWDVHWWHW�YHG�YLGHUH�EUXN�

�������8WOHJJHUH

$QDO\VHUHVXOWDWHU�L�SU¡YH�Sn�GDJ����EOH�YXUGHUW�WLO�n�Y UH�XWOHJJHUH�RJ�EOH�GHUIRU�XWHODWW�IUD

GDWDPDWHULDOHW�IUD�DOOH�SU¡YHQH��*UXQQHQ�YDU�DW�GHW�GDJ���EOH�HWWHUI\OW�IRU�IRUGDPSLQJ�DY

Y VNH��'HW�EOH�EHVWHPW�YLGHUH�DW�GHW�LNNH�VNXOOH�HWWHUI\OOHV�IRU�XWOHNNLQJ��HWWHUVRP�GHW�YDU

IRUVNMHOO�L�PHQJGH�VRP�YDU�IRUGDPSHW�PHOORP�GH�IRUVNMHOOLJH�XWWDNHQH��9HG�GH�YLGHUH

XWWDNHQH�YDU�GHW�VY UW�OLWH�Y VNH�VRP�YDU�IRUGDPSHW��$QDO\VHQ�DY�GDJ�����VRP�YDU�XWWDNHW

��



HWWHU�DW�GHW�EOH�HWWHUI\OW�IRU�IRUGDPSLQJ��YDU�GHW�YLVXHOW�PLQGUH�NRQVHQWUDVMRQHU��(WWHUVRP�GHWWH

YDU�HQ�HQGULQJ�L�KnQGWHULQJ�RJ�LNNH�HQ�UHHOO�V\QNLQJ�L�NRQVHQWUDVMRQHU��EOH�GLVVH�SU¡YHQH

XWHODWW��(NVHPSHO�Sn�YLVXHOO�IRUDQGULQJ�L�NRQVHQWUDVMRQ�DY�$V�L�ILJXU���IRU�ORNDVMRQ�cVHUDO�

)LJXU�����(NVHPSHO�Sn�YLVXHOO�IRUDQGULQJ�L�NRQVHQWUDVMRQ�DY�$V�IRU�ORNDVMRQ�cVHUDO��9HG�GDJ����HU�GHW

HQ�W\GHOLJ�PLQNLQJ�L�NRQVHQWUDVMRQ�

������0XOWLYDULDW�VWDWLVWLNN

0XOWLYDULDW�DQDO\VH�EUXNHV�L�WLOIHOOHU�GHU�IOHUH�YDULDEOHU�RSSWUHU�VDPWLGLJ��'HWWH�NDQ�EUXNHV�IRU

n�VH�Sn�P¡QVWHU�RJ�VDPPHQKHQJHU�L�VW¡UUH�GDWDVHWW��0XOWLYDULDW�DQDO\VH�RPIDWWHU�EODQW�DQQHW

SULQVLSLDONRPSRQHQWDQDO\VHU��3&$��RJ�UHGXQGDQVDQDO\VH��5'$��

9HG�EUXN�DY�SDNNHQ�YHJDQ��2NVDQHQ�HW�DO���������L�5�EOH�GHW�JMHQQRPI¡UW�HQ�3&$�IRU�n�WRONH

XWOHNNLQJVGDWDHQ�YLVXHOW��RJ�5'$�EOH�EUXNW�IRU�K\SRWHVHWHVWLQJ�PHG�IRUNODULQJVYDULDEOHU

�*UHHQDFUH�	�3ULPLFHULR���������,�3&$�RJ�5'$�EOLU�GDWDVHWW�VRP�LQQHKROGHU�UDGHU

�SU¡YHHQKHWHU��RJ�NRORQQHU��UHVSRQVYDULDEOHU��EUXNW�IRU�n�NRQVWUXHUH�HQ�RUGLQDVMRQ�YHG�n

NROODSVH�YDULDVMRQHQ�WLO�HW�VWRUW�PXOWLYDULDW�GDWDVHWW�WLO�HQ�ODYGLPHQVMRQDOW�URP��'HWWH�URPPHW

VWnU�LGHHOW�VHWW�IRU�GHW�PHVWH�DY�YDULDVMRQHQ�YHG�KMHOS�DY�OLQH U�UHJUHVMRQ��3DOPHU�HW�DO��

�������1¡\DNWLJKHWHQ�L�GDWDVHWWHW�EOLU�QRH�PLQGUH��PHQ�PDQ�InU�L�JMHQJMHOG�HW�PLQGUH�GDWDVHWW

VRP�HU�OHWWHUH�n�DQDO\VHUH��$NVHQH�L�GHW�ODYGLPHQVMRQDOH�URPPHW�EOLU�NDOW�SULQFLSDO

FRPSRQHQWV��3&V���KYRU�3&��IRUNODUHU�PDNVLPXP�YDULDVMRQ�IXQQHW�L�GDWDVHWWHW��RJ�GH

SnI¡OJHQGH�3&V�IRUNODUHU�VHNYHQVLHOW�PLQGUH�YDULDVMRQ��%UR�	�6PLOGH��������

��



,�GHWWH�IRUV¡NHW�HU�UHVSRQVYDULDEOHQH�JUXQQVWRIIHQH�L�3&$HQ��,�SXQNWGLDJUDPPHW�DY�3&$HQ�HU

SXQNWHQH�SU¡YHQH��RJ�RULJR�UHSUHVHQWHUHU�GHQ�JMHQQRPVQLWWOLJH�PHQJGHQ�DY�JUXQQVWRIIHQH��8W

IUD�RULJR�NRPPHU�GHW�SLOHU�VRP�UHSUHVHQWHUHU�UHVSRQVYDULDEOHQH��KYRU�NRVLQXV�DY�YLQNOHQH

PHOORP�DNVHQH�RJ�SLOHQH�YLVHU�NRUUHODVMRQHQ�PHOORP�UHVSRQVYDULDEOHQH��3LOHQH�L

RUGLQDVMRQVURPPHW�SHNHU�L�UHWQLQJ�DY�PDNVLPDO�HQGULQJ�PHG�GHQ�YDULDEHOHQ��GHW�YLO�VL

PDNVLPDO�¡NQLQJ�DY�JUXQQVWRIIHQH�EODQW�SU¡YHQH��RJ�OHQJGHQ�HU�SURSRUVMRQDO�PHG

HQGULQJVKDVWLJKHWHQ��9HNWRUHU�VRP�KDU�OLWHQ�YLQNHO�PHOORP�VHJ�HU�NRUUHOHUWH��KYLV�GHU�HU���2

HOOHU�PHU�HU�GHW�LNNH�VDQQV\QOLJ�DW�GH�NRUUHOHUHU��RJ�KYLV�GH�HU�RUWRJRQDOH��Q U����2��HU�GH

QHJDWLYW�NRUUHOHUWH�

5'$�DQDO\VH�EUXNHV�L�WLOOHJJ�WLO�HQ�3&$�DQDO\VH�IRU�n�WHVWH�3&$�RSS�PRW

IRUNODULQJVYDULDEOHU�VRP�K\SRWHVHWHVWLQJ��'HQ�HU�GHUIRU�WUHGLPHQVMRQDO�PHG�SU¡YHSXQNWHU�

UHVSRQVYDULDEOHU�RJ�IRUNODULQJVYDULDEOHU��,�GHWWH�IRUV¡NHW�YDU�IRUNODULQJVYDULDEOHQH��ORNDVMRQ

�ORNDVMRQHQ�VODPSU¡YHQH�YDU�KHQWHW�IUD��cVHUDO��6WU\Q�RJ�9HUNHW��RJ�PHG�GHW�RJVn�GHQ

EHUJJUXQQHQ�VRP�YDU�L�RPUnGHW���IUDNVMRQ��VW¡UUHOVHVIUDNVMRQHQH�Sn�SDUWLNOHQH��������P�

�������P�HOOHU���������P���GDJ��GDJ�IRU�XWWDN��GDJ����GDJ����GDJ����GDJ�����GDJ�����GDJ����

GDJ�����RJ�S+��LNNH�S+�MXVWHUW�YHG�VWDUWHQ�DY�IRUV¡NHW��S+�MXVWHU�YHG�VWDUWHQ�DY�IRUV¡NHW��

)¡U�DQDO\VHQ�EOH�XWOHNNLQJVGDWDVHWWHW�WUDQVIRUPHUW�YHG�n�OHJJH�WLO�HQ�RJ�WD�ORJDULWPHQ�PHG

EDVH�����ORJ����[�����DY�NRQVHQWUDVMRQVYHUGLHQH�IRU�n�SDVVH�WLO�DQWDNHOVH�RP�OLQHDULWHW�VRP

EnGH�3&$�RJ�5'$�DQWDU�

��



���5HVXOWDW�RJ�GLVNXVMRQ

�����S+

7DEHOO�$��PHG�DOOH�PnOWH�S+�YHUGLHU�HU�YLVW�L�9HGOHJJ�$��S+�HQ�WLO�EODQNSU¡YHQH�YDU�Sn�HQ

VWDELO�S+�Sn�����JMHQQRP�KHOH�IRUV¡NHW��QRH�VRP�YLVHU�DW�S+�PnOLQJHQH�EOH�JMRUW�Q¡\DNWLJ��RJ

DW�GHW�LNNH�YDU�NRQWDPLQHULQJ�DY�SU¡YHQH�VRP�SnYLUNHW�S+�

3U¡YHQ�WLO�ORNDVMRQHQ�cVHUDO��)LJXU�����KYRU�KRYHGEHUJJUXQQHQ�EHVWnU�DY�KRUQEOHQGH�JUDQLWW�

KDGGH�HQ�¡NQLQJ�DY�S+�RYHU�WLG�L�EnGH�S+�MXVWHUWH�RJ�LNNH�S+�MXVWHUW�SDUDOOHOO�JMHQQRP

IRUV¡NHW��,�SDUDOOHOOHQ�VRP�LNNH�YDU�S+�MXVWHUW�On�S+�HQ�Sn�PHOORP������RJ�������3n�GH�WUH

IODVNHQH�VRP�YDU�S+�MXVWHUW�WLO������S+�-D��L�VWDUWHQ�DY�IRUV¡NHW��On�S+�HQ�PHOORP�����RJ����

JMHQQRP�IRUV¡NHW��)UDNVMRQHQH���������P�KDGGH�ODYHVW�S+��S+����������DY�IODVNHQH�VRP�YDU

S+�MXVWHUW��PHQV�GHQ�KDGGH�OLN�S+�PHG�IUDNVMRQHQ�������P��S+������������DY�IODVNHQH�VRP

LNNH�YDU�S+�MXVWHUW��S+�1HL���)UDNVMRQHQH��������P�KDGGH�K¡\HVW�S+�JMHQQRP�IRUV¡NHW�IRU

EHJJH�GH�WR�S+�SDUDOOHOOHQH��S+�MXVWHUW�RJ�LNNH�S+�MXVWHUW��

)LJXU����S+�IRU�ORNDVMRQ�cVHUDO�PHG���SU¡YHU��PHG�WUH�IRUVNMHOOLJH�SDUWLNNHOVW¡UUHOVHVIUDNVMRQHU�RJ�WR

IRUVNMHOOLJH�XWJDQJV�S+�HU��S+�1HL�HU�SU¡YHQH�VRP�LNNH�EOH�S+�MXVWHUW�YHG�VWDUW�DY�IRUV¡NHW��S+�-D�HU

SU¡YHU�VRP�EOH�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW�

��



3U¡YHQH�WLO�ORNDVMRQ�6WU\Q��)LJXU�����KYRU�EHUJJUXQQHQ�EHVWnU�DY�KRYHGVDNOLJ

NYDUWVPRQ]RQLWW��KDGGH�HQ�JHQHUHOW�ODYHUH�S+�HQQ�EnGH�cVHUDO�RJ�9HUNHW��)LJXU������RJ����

S+�HQ�IRU�6WU\Q�¡NWH�L�WLG�IRU�IODVNHQH�VRP�KDGGH�EOLWW�S+�MXVWHUW�L�VWDUWHQ�DY�IRUV¡NHW��PHQV

IODVNHQH�VRP�LNNH�KDGGH�EOLWW�S+�MXVWHUW�VDQN�RYHU�WLG��3DUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�KDGGH

OLNHYHO�ODYHUH�S+�JMHQQRP�KHOH�IRUV¡NHW��S+����������HQQ�SDUDOOHOOHQ�VRP�LNNH�YDU�S+�MXVWHUW

�S+�����������)UDNVMRQHQH���������P�KDGGH�K¡\HVW�S+�DY�SDUDOOHOOHQ�VRP�LNNH�YDU�S+�MXVWHUW

�S+�����������HWWHUIXOJW�DY�IUDNVMRQHQH��������P��S+����������RJ�GHUHWWHU�IUDNVMRQHQH�����

�P��S+�����������,�SDUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�On�S+�YHUGLHQH�UHODWLYW�OLNW�IRU�DOOH

IUDNVMRQHQH�

)LJXU����S+�IRU�ORNDVMRQ�6WU\Q�PHG���SU¡YHU��PHG�WUH�IRUVNMHOOLJH�SDUWLNNHOVW¡UUHOVHVIUDNVMRQHU�RJ�WR

IRUVNMHOOLJH�XWJDQJV�S+�HU��S+�1HL�HU�SU¡YHQH�VRP�LNNH�EOH�S+�MXVWHUW�YHG�VWDUW�DY�IRUV¡NHW��S+�-D�HU

SU¡YHU�VRP�EOH�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW

/RNDVMRQHQ�9HUNHW��ILJXU�����VRP�KRYHGVDNHOLJ�EHVWnU�DY�JQHLV��PHG�PLQGUH�RPUnGHU�DY

DPILEROLWW��PHWDJDEEUR�RJ�PHWDGROHULWW��KDGGH�GH�K¡\HVWH�S+�YHUGLHQH�IRU�SDUDOOHOOHQ�VRP

LNNH�YDU�S+�MXVWHUW��S+������������L�IRUKROG�WLO�cVHUDO��S+������������RJ�6WU\Q������������PHQV

IRU�SDUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�On�GHQ�PHOORP�cVHUDO�RJ�6WU\Q��)RU�9HUNHW�KDGGH�RJVn

SDUDOOHOOHQ�VRP�LNNH�YDU�S+�MXVWHUW�K¡\HUH�S+�JMHQQRP�KHOH�IRUV¡NHW�HQQ�SDUDOOHOOHQ�VRP�YDU

S+�MXVWHUW�L�VWDUWHQ�DY�IRUV¡NHW��)UDNVMRQHQH�������P�KDGGH�K¡\HVW�S+�JMHQQRP�IRUV¡NHW�L

SDUDOOHOOHQ�VRP�LNNH�YDU�S+�MXVWHUW�XWHQRP�YHG�VLVWH�XWWDN��'H�WR�DQGUH�IUDNVMRQHQH�KDGGH

��



UHODWLYW�OLN�S+�YHUGL�JMHQQRP�IRUV¡NHW��)RU�SDUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�KDGGH�RJVn

IUDNVMRQHQ�������P�K¡\HVW�S+�YHUGLHU��PHQ�KHU�JMHQQRP�KHOH�IRUV¡NHW�

)LJXU����S+�IRU�ORNDVMRQ�9HUNHW�PHG���SU¡YHU��PHG�WUH�IRUVNMHOOLJH�SDUWLNNHOVW¡UUHOVHVIUDNVMRQHU�RJ�WR

IRUVNMHOOLJH�XWJDQJV�S+�HU��S+�1HL�HU�SU¡YHQH�VRP�LNNH�EOH�S+�MXVWHUW�YHG�VWDUW�DY�IRUV¡NHW��S+�-D�HU

SU¡YHU�VRP�EOH�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW�

%DVHNDWLRQHU��VRP�&D��0J��1D�RJ�.��NDQ�¡NH�S+�L�SDUWLNNHOKROGLJ�Y VNH�YHG�NDWLRQHE\WWH

PHG�+���RJ�GHUPHG�IXQJHUHU�VRP�EXIIHU�L�Y VNHQ��, WDEHOO���HU�NRQVHQWUDVMRQHQH�IRU�GLVVH

EDVHNDWLRQHQH�IRU�GH�WUH�ORNDVMRQHQH�YHG�VLVWH�XWWDN��GDJ�����

��



7DEHOO����.RQVHQWUDVMRQHU�IRU�XWOHNNLQJ�DY�&D��0J��1D�RJ�.�IRU�SU¡YHU�WDWW�YHG�XWWDN�GDJ����

'HW�YDU�JHQHUHOW�K¡\H�NRQVHQWUDVMRQHU�DY�EDVHNDWLRQHQH�L�SU¡YHQH��'HWWH�IRUNODUWH�GH�K¡\H

S+�YHUGLHQH��)RU�S+�SDUDOOHOOHQ�VRP�HU�S+�MXVWHUW�KDGGH�6WU\Q�EHW\GHOLJ�ODYHUH

NRQVHQWUDVMRQHU�DY�EDVHNDWLRQHU�HQQ�GH�WR�DQGUH�ORNDVMRQHQH�

6RP�YLVW�L�OLJQLQJ���NDQ�IRUYLWULQJ�DY�VXOILGPLQHUDOHU�RJVn�SnYLUNH�S+��8WOHNNLQJ�DY�6�NDQ

GHUIRU�Y UH�HQ�LQGLNDVMRQ�Sn�IRUYLWULQJ�DY�VXOILGPLQHUDOHU��RJ�PHG�GH�K¡\HUH�+�

NRQVHQWUDVMRQHQH�VRP�VHQNHU�S+��,�WDEHOO���HU�NRQVHQWUDVMRQHQH�IRU�6�IRU�GH�WUH�ORNDVMRQHQH

YHG�VLVWH�XWWDN�

7DEHOO����.RQVHQWUDVMRQHU�IRU�XWOHNNLQJ�DY�&D��0J��1D�RJ�.�IRU�SU¡YHU�WDWW�YHG�XWWDN�GDJ����

'HW�YDU�K¡\H�NRQVHQWUDVMRQHU�DY�6�IRU�DOOH�WUH�EHUJDUWHQH��6WU\Q�KDGGH�JMHQQRPVQLWWOLJ�K¡\HUH

XWOHNNLQJ�DY�6�HQQ�GH�WR�DQGUH�ORNDVMRQHQH��'HWWH��L�WLOOHJJ�WLO�ODYHUH�NRQVHQWUDVMRQHU�DY

��



EDVHNDWLRQHU��NDQ�IRUNODUH�KYRUIRU�6WU\Q�KDGGH�ODYHUH�S+�YHUGLHU�JMHQQRP�IRUV¡NHW�HQQ�GH�WR

DQGUH�ORNDVMRQHQH�

,�QRUVNH�HOYHU�RJ�LQQVM¡HU��VRP�IHOWVHQWHUHW�L�RSSJDYHQ�HU�YDOJW�XW�IRU��HU�S+�Sn

JMHQQRPVQLWWOLJ�S+�������PHQ�NDQ�KD�DOW�IUD�S+�����DYKHQJLJ�DY�W\SH�YDQQPDVVH��/\GHUVHQ�	

$QGHUVHQ���������1RH�VRP�YLO�VL�DW�SDUDOOHOOHQ�VRP�HU�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW

KDGGH�S+�VRP�OLJJHU�Q UPHVW�IHOWVHQDULR��PHG�XQQWDN�DY�6WU\Q�VRP�KDGGH�S+�LQQHQIRU�GLVVH

YHUGLHQH��RJVn�L�SDUDOOHOOHQ�VRP�LNNH�HU�S+�MXVWHUW�

�����8WOHNNLQJ�DY�PHWDOOHU�IUD�VSUHQJVWHLQVODP

5HVXOWDWHQH�YLVWH�DW�GHW�YDU�XWOHNNLQJ�DY�PHWDOOHU�IUD�DOOH�GH�WUH�VSUHQJVWHLQVODPSU¡YHQH��6RP

YLVW�L�ILJXU���KDGGH�DOOH�JUXQQVWRIIHQH�VRP�EOH�PnOW�XWOHNNLQJ�PHG�NRQVHQWUDVMRQHU�RYHU�/2'

PHG�XQQWDN�DY�+J��PHQ�$J��=Q��3��*H��%�RJ�&G�KDGGH�IRU�In�NRQVHQWUDVMRQHU�RYHU�/2'

�XQGHU������WLO�n�EOL�WDWW�PHG�L�YLGHUH�DQDO\VHU�

7DEHOO���RJ���YLVWH�DW�GHW�EnGH�YDU�K¡\H�NRQVHQWUDVMRQHU�IRU�EDVHNDWLRQHU�RJ�IRU�6�L

XWOHNNLQJVY VNHQ��'HQQH�W\GHW�Sn�DW�EnGH�XWOHNNLQJ�YHG�NDWLRQHE\WWH�RJ�XWOHNNLQJ�YHG

IRUYLWULQJ�DY�VYRYHOPLQHUDOHU�KDGGH�IRUHNRPPHW�

)RU�n�NXQQH�VH�Sn�EHW\GQLQJHQ�DY�XWOHNNLQJHQ�IUD�VSUHQJVWHLQVODPPHW�HU�$V��3E��&X��&U�RJ�1L

VHWW�RSS�PRW�JUHQVHYHUGLHQH�WLO�0LOM¡GLUHNWRUDWHU�PHG�IDUJHNRGHQH�GH�EUXNHU�L�YHLOHGHU

0������YLVW�L�ILJXU�����

)LJXU������.ODVVLILVHULQJVV\VWHP�IRU�YDQQ�RJ�VHGLPHQW�0LOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����

3n�JUXQQ�DY�GHW�VWRUH�GDWDVHWWHW��EOH�VLVWH�XWWDN��GDJ�����YDOJW�XW�WLO�n�VDPPHQOLJQH�RSS�PRW

JUHQVHYHUGLHQH��'HWWH�HU�YLVW�L�WDEHOO���

��



7DEHOO����.RQVHQWUDVMRQHQH�DY�$V��3E��&X��&U�RJ�1L�IUD�VLVWH�XWWDN�VHWW�RSS�PRW�JUHQVHYHUGLHQH�WLO

PLOM¡GLUHNWRUDWHWV�YHLOHGHU�0������S+�X�HU�SDUDOOHOOHQ�VRP�LNNH�HU�S+�MXVWHUW��PHQV�S+�����HU

SDUDOOHOOHQ�VRP�HU�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW�

)RU�ORNDVMRQHQ�cVHUDO�PHG�SDUWLNNHOVW¡UUHOVH���������P�KDGGH�S+�X��LNNH�S+�MXVWHUW�

NRQVHQWUDVMRQHU�DY�3E��&X�RJ�1L�VRP�NODVVLILVHUHV�VRP�JRG��PRGHUDW�IRU�$V�RJ�VY UW�GnUOLJ

IRU�&U��S+������S+�MXVWHUW��KDGGH�NRQVHQWUDVMRQHU�DY�3E��RJ�&X�VRP�NODVVLILVHUHV�VRP�JRG�

PRGHUDW�IRU�1L�RJ�$V�RJ�VY UW�GnUOLJ�IRU�&U��3U¡YHQ�VRP�YDU�S+�MXVWHUW�KDGGH�K¡\HUH

NRQVHQWUDVMRQHU�IRU�DOOH�PHWDOOHQH��XWHQRP�&U��)RU�ORNDVMRQHQ�cVHUDO�PHG�SDUWLNNHOVW¡UUHOVH

�������P�KDGGH�S+�X��LNNH�S+�MXVWHUW���L�OLNKHW�PHG�SU¡YHQ���������P�S+�X�

NRQVHQWUDVMRQHU�DY�3E��&X�RJ�1L�VRP�NODVVLILVHUHV�VRP�JRG��PRGHUDW�IRU�$V�RJ�VY UW�GnUOLJ

IRU�&U��S+������S+�MXVWHUW��KDGGH�NRQVHQWUDVMRQHU�DY�3E�VRP�NODVVLILVHUHV�VRP

EDNJUXQQVQLYn��JRG�IRU�&X�RJ�1L��PRGHUDW�IRU�$V�RJ�VY UW�GnUOLJ�IRU�&U��S+�X�KDGGH�K¡\HUH

NRQVHQWUDVMRQHU�HQQ�S+�����IRU�3E�RJ�&U��PHQ�ODYHUH�HQQ�S+�����IRU�$V�&X�RJ�1L��)RU

ORNDVMRQHQ�cVHUDO�PHG�SDUWLNNHOVW¡UUHOVH�������P�KDGGH�S+�X��LNNH�S+�MXVWHUW�

EDNJUXQQVNRQVHQWUDVMRQHU�IRU�3E��NRQVHQWUDVMRQHU�VRP�NDWHJRULVHUHV�VRP�JRG�IRU�1L��PRGHUDW

IRU�$V�RJ�VY UW�GnUOLJ�IRU�&X�RJ�&U��S+������S+�MXVWHUW��KDGGH�NRQVHQWUDVMRQHU�DY�3E�VRP

NODVVLILVHUHV�VRP�JRG��$V�RJ�1L�VRP�PRGHUDW��&X�VRP�GnUOLJ�RJ�&U�VRP�VY UW�GnUOLJ�

��



)RU�ORNDVMRQHQ�6WU\Q�YDU�DOOH�NRQVHQWUDVMRQHQH�IRU�PHWDOOHQH�L�SU¡YHQH�PHG�IUDNVMRQHQH

��������P�RJ��������P�NDWHJRULVHUW�VRP�JRG��PHG�XQQWDN�DY�DW�1L�YDU�NDWHJRULVHUW�VRP

PRGHUDW�L�SU¡YHQ���������P�S+������S+�MXVWHUW���3DUWLNNHOVW¡UUHOVHQ�������P�KDGGH

NRQVHQWUDVMRQHU�VRP�YDU�NDWHJRULVHUW�VRP�PRGHUDW�IRU�$V�RJ�1L��RJ�GnUOLJ�IRU�&X�IRU�EHJJH

S+�SDUDOOHOOHQH��3E�RJ�&U�KDGGH�NRQVHQWUDVMRQHU�VRP�YDU�NDWHJRULVHUW�VRP�JRG�

/RNDVMRQHQ�9HUNHW�KDGGH�NRQVHQWUDVMRQHU�DY�&U�VRP�YDU�RYHU�NDWHJRULVHULQJHQ�VY UW�GnUOLJ

Sn�DOOH�SDUWLNNHOVW¡UUHOVHU�RJ�S+�SDUDOOHOOHU��3E�KDGGH�NRQVHQWUDVMRQHU�VRP�YDU�NDWHJRULVHUW

VRP�JRG�IRU�DOOH�SDUWLNNHOVW¡UUHOVHU�RJ�S+�SDUDOOHOOHU��PHG�XQQWDN�DY���������P�S+�����VRP

YDU�EDNJUXQQVQLYn��)RU�$V�RJ�1L�YDU�DOOH�NRQVHQWUDVMRQHQH�RYHU�NDWHJRULVHULQJHQ�PRGHUDW�

PHG�XQQWDN�DY���������P�S+�X�RJ��������P�S+�X�VRP�YDU�NDWHJRULVHUW�VRP�JRG��&X�KDGGH

NRQVHQWUDVMRQHU�VRP�YDU�NDWHJRULVHUW�VRP�JRG�L�SU¡YH���������P�S+�����RJ��������P�S+

�����GnUOLJ�L�SU¡YH���������P�X��RJ�VY UW�GnUOLJ�L��������P�S+�X�RJ�GH�WR�������P�SU¡YHQH�

.RQVHQWUDVMRQHQH�L�XWOHNNLQJVIRUV¡NHW�YLVHU�DW�EHUJDUWHQH�L�IRUV¡NHW�KDGGH

XWOHNNLQJVSRWHQVLDO�VRP�NDQ�Y UH�IDUOLJH�IRU�YDQQPLOM¡HW��6WU\Q��NYDUWVPRQ]RQLWW��KDGGH

IOHUH�YHUGLHU�VRP�YDU�NDWHJRULVHUW�VRP�JRG�HQQ�GH�WR�DQGUH�EHUJDUWHQH��/LNHYHO�KDGGH�GHQ

NRQVHQWUDVMRQHU�RYHU�PRGHUDW�IRU�1L�IRU�SU¡YHQ���������P�KDGGH�S+�����RJ�IUDNVMRQHQ�����

�P�KDGGH�PRGHUDW�IRU�$V�RJ�1L�RJ�GnUOLJ�IRU�&X��cVHUDO��KRUQEOHQGH�JUDQLWW��RJ�9HUNHW

�JQHLV��KDGGH�PRGHUDW��GnUOLJ�HOOHU�VY UW�GnUOLJ�IRU�DOOH�PHWDOOHQH�Sn�HQ�HOOHU�IOHUH�DY

SDUWLNNHOVW¡UUHOVHQH�RJ�S+��'HW�HQHVWH�XQQWDNHW�HU�3E�VRP�KDGGH�NRQVHQWUDVMRQHU�XQGHU

EDNJUXQQVQLYn�HOOHU�JRG�Sn�DOOH�SU¡YHU��'HQ�PLQVWH�SDUWLNNHOVW¡UUHOVHQ�������P�YDU

IUDNVMRQHQ�VRP�KDGGH�IOHVW�NRQVHQWUDVMRQHU�VRP�YLVWH�PRGHUDW��GnUOLJ�HOOHU�VY UW�GnUOLJ��VHOY

RP�GHQQH�IUDNVMRQHQ�LNNH�DOOWLG�KDGGH�K¡\HVW�NRQVHQWUDVMRQ��VRP�PHG�NRQVHQWUDVMRQHQ�DY�$V

IRU�cVHUDO�

3DEVW�HW�DO��������GHILQHUWH�PHWDOOXWOHNNLQJHQ�IUD�V\UHGDQQHQGH�EHUJDUWHU�VRP�)H

NRQVHQWUDVMRQHU�IUD�����WLO������PJ�/�RJ�NRQVHQWUDVMRQHU�DY�&X��=Q��$V��&G�RJ�3E�K¡\HUH

HQQ�����PJ�/��$OOH�WUH�EHUJDUWHQH�VRP�EOH�EUXNW�L�GHWWH�IRUV¡NHW�KDGGH�EHW\GHOLJ�PLQGUH

XWOHNNLQJ�HQQ�V\UHGDQQHQGH�EHUJDUWHU�DY�GLVVH�PHWDOOHQH��PHQ�VRP�WLGOLJHUH�YLVW��OLJJHU

NRQVHQWUDVMRQHQH�IRU�IOHUH�DY�PHWDOOHQH�RYHU�VNDGHOLJ�QLYn�

��



�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�EHUJDUWHU

)RU�n�VH�VDPPHQKHQJHU�RJ�P¡QVWHU�L�GHW�VWRUH�XWOHNNLQJVGDWDVHWWHW�EOH�GHW�XWI¡UW�HQ�5'$

DQDO\VH�PHG�JUXQQVWRIIHQH�RJ�IRUNODULQJVYDULDEOHQH�ORNDVMRQ��IUDNVMRQ��GDJ�RJ�S+��)LJXU�����

0RGHOOHQ�IRU�5'$�KDGGH�HQ�VLJQLILNDQW�Sn��������PHQ�IRUNODULQJVYDULDEHOHQ�GDJ�YDU�LNNH�HQ

VLJQLILNDQW�IRUNODULQJVYDULDEHO��VLJQLILNDQV����������'H�DQGUH�IRUNODULQJVYDULDEOHQH��ORNDVMRQ�

IUDNVMRQ�RJ�S+�KDGGH�VLJQLILNDQW�Sn��������)RUNODULQJVYDULDEHOHQ�GDJ�EOH�GHUIRU�WDWW�XW�IUD

5'$�DQDO\VHQ��3&��DNVHQ�IRUNODUHU���������DY�YDULDVMRQHQ�RJ�3&��IRUNODUHU���������DY

YDULDVMRQHQ�

)LJXU�����3ORW�DY�UHGXQGDQVDQDO\VH�PHG�NRUUHODVMRQ�PHOORP�ORJ����WUDQVIRUPHUW

XWOHNNLQJVNRQVHQWUDVMRQHU�DY�JUXQQVWRIIHU���J�/��RJ�IRUNODULQJVYDULDEOHQH�ORNDVMRQ��IUDNVMRQ�RJ�S+�

3U¡YHQH�L�GDWDVHWWHW�HU�SXQNWHQH��UHVSRQVYDULDEOHQH��JUXQQVWRIIHQH��YLVHV�PHG�SLOHU�VRP�HU�QDYQJLWW�IRU

KYHUW�JUXQQVWRII��IRUNODULQJVYDULDEHO�ORNDVMRQ�YLVHV�L�IDUJHU��PHQV�IRUNODULQJVYDULDEHO�IUDNVMRQ�YLVHV�L

IRUPHQ�Sn�SXQNWHQH��3&��YLVHU��������DY�YDULDVMRQHQ�RJ�3&��YLVHU��������DY�YDULDVMRQHQ�

��



5'$�SORWWGLDJUDP�YLVWH�DW�cVHUDO�RJ�9HUNHW��VRP�KDGGH�KRYHGEHUJDUWHU�KHQKROGVYLV

KRUQEOHQGH�JUDQLWW�RJ�JQHLV��OLJJHU�Q U�KYHUDQGUH�L�RUGLQHULQJHQ��'HW�YLO�VL�DW

NRQVHQWUDVMRQHQH�DY�JUXQQVWRIIHQH�HU�OLJQHQGH�IRU�GLVVH�WR�ORNDVMRQHQH��6WU\Q��PHG

KRYHGEHUJDUW�NYDUWVPRQ]RQLWW��OLJJHU�Sn�PRWVDWW�VLGH�DY�SORWWGLDJUDP�RJ�HU�GHUPHG�QHJDWLYW

NRUUHOHUW�PHG�cVHUDO�RJ�9HUNHW�

+YHU�EHUJDUW�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�GH�JUXQQVWRIIHQH

VRP�HU�Q UPHVW�VHJ�L�5'$�SORWWHW��(Q�RYHUVLNW�RYHU�KYLONHQ�EHUJDUW�VRP�KDGGH�K¡\HVW

JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�KYHUW�JUXQQVWRIIHQH�HU�YLVW�L�WDEHOO���

7DEHOO����%HUJDUWHQ��/RNDVMRQHQ��VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�KYHU

DY�JUXQQVWRIIHQH�

6WU\Q�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�NRQVHQWUDVMRQ�IRU�IOHVW�DY�PHWDOOHQH��)RU�PHWDOOHQH�VRP

KDGGH�HQ�JUHQVHYHUGL�L�PLOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����KDGGH�cVHUDO�K¡\HVW

JMHQQRPVQLWWOLJ�NRQVHQWUDVMRQ�IRU�$V�RJ�QLNNHO��RJ�9HUNHW�K¡\HVW�JMHQQRPVQLWWOLJ

NRQVHQWUDVMRQHU�IRU�3E��&X��&U�

cVHUDO�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�NRQVHQWUDVMRQ�DY�EDVHNDWLRQHQH�0J��1D��.��HWWHUIXOJW�DY

9HUNHW��'HWWH�W\GHU�Sn�DW�GHW�KDU�VNMHGG�PHU�NDWLRQE\WWH�IRU�GLVVH�WR�EHUJDUWHQH�HQQ�IRU�6WU\Q�

6WU\Q�KDGGH�K¡\HUH�JMHQQRPVQLWWVNRQVHQWUDVMRQ�IRU�6��QRH�VRP�NDQ�W\GH�Sn�DW�GHW�KHU�KDU

VNMHGG�PHU�IRUYLWULQJ�DY�VYRYHOPLQHUDOHU��6WU\Q�KDGGH�RJVn�ODYHUH�S+�JMHQQRP�KHOH�IRUV¡NHW�

RJ�VLGHQ�O¡VHOLJKHWHQ�¡NHU�IRU�GH�IOHVWH�PHWDOOHU�L�ODYHUH�S+��KDGGH�6WU\Q�GHUIRU�K¡\HUH

JMHQQRPVQLWWVNRQVHQWUDVMRQHU�IRU�IOHVW�DY�JUXQQVWRIIHQH��(QGUH�	�6¡UPR��������IDQW�DW�$V�

0R��1L�RJ�8�YDU�PRELOH�YHG�Q¡\WUDO�S+��$OOH�GLVVH�PHWDOOHQH�KDGGH�K¡\HVW

JMHQQRPVQLWWNRQVHQWUDVMRQHU�IRU�cVHUDO��VRP�KDGGH�K¡\HUH�S+�HQQ�6WU\Q��)MHUPHVWDG�

+DJHOLD��	�7KRPDVVHQ��������IDQW�GHULPRW�DW�1L�RJ�8�¡NWH�QnU�S+�YDU�ODYHUH�

5HVXOWDWHQH�YLVHU�GHUPHG�DW�GHW�HU�XOLNKHWHU�L�XWOHNNLQJ�DY�PHWDOOHU�PHOORP�KRUQEOHQGH

JUDQLWW��NYDUWVPRQ]RQLWW�RJ�JQHLV�

��



�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�SDUWLNNHOVW¡UUHOVHU

,�5'$�SORWWHW�YDU�IUDNVMRQHQH���������P�RJ�������P�QHJDWLYW�NRUUHOHUWH��PHQV�IUDNVMRQHQH

��������P�RJ��������P�On�Q UW�KYHUDQGUH��cVHUDO�RJ�9HUNHW�KDGGH�JMHQQRPVQLWWOLJ�K¡\HVW

NRQVHQWUDVMRQHU�L�IUDNVMRQHQ�������P�VRP�HU�IUDNVMRQHQ�PHG�VW¡UVW�VSHVLILNN�RYHUIODWH��6WU\Q

KDGGH�JMHQQRPVQLWWOLJ�K¡\HVW�NRQVHQWUDVMRQHU�L�IUDNVMRQHQ���������P�

+YHU�SDUWLNNHOVW¡UUHOVHIUDNVMRQ�KDU�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQ�IRU

JUXQQVWRIIHQH�VRP�HU�Q UPHVW�VHJ�L�5'$�SORWWHW��(Q�RYHUVLNW�RYHU�KYLONHQ�VW¡UUHOVHVIUDNVMRQ

VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�JUXQQVWRIIHQH�HU�YLVW�L�WDEHOO

��

7DEHOO����3DUWLNNHOVW¡UUHOVHVIUDNVMRQHQ�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQ�IRU

KYHU�DY�JUXQQVWRIIHQH�

*UXQQVWRIIHQH�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWVNRQVHQWUDVMRQ�L�IUDNVMRQHQ���������P�HU

KRYHGVDNHOLJ�JUXQQVWRIIHQH�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWVNRQVHQWUDVMRQ�L�ORNDVMRQHQ

6WU\Q��PHG�XQQWDN�DY�+I��6Q��7D�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWVNRQVHQWUDVMRQ�IRU�cVHUDO�

cVHUDO�RJ�9HUNHW�KDGGH�K¡\HVWH�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�SDUWLNNHOVW¡UUHOVHQH�PHG�VW¡UVW

VSHVLILNN�RYHUIODWH��6WU\Q�KDGGH�K¡\HVWH�XWOHNNLQJVNRQVHQWUDVMRQHU�IRU�SDUWLNNHOVW¡UUHOVHQH

PHG�PLQVW�VSHVLILNN�RYHUIODWH��PHQ�DOOH�IUDNVMRQHQH�HU�LPLGOHUWLG�VPn��RJ�YLO�KD�VWRU�VSHVLILNN

RYHUIODWH��������P�YDU�IUDNVMRQHQ�VRP�KDGGH�IOHVW�NRQVHQWUDVMRQHU�VRP�YLVWH�PRGHUDW��GnUOLJ

HOOHU�VY UW�GnUOLJ�L�0LOM¡GLUHNWRUDWHWV�YHLOHGHU�0�����

(WWHUVRP�3DEVW�HW�DO��������IDQW�DW�VHGLPHQWDVMRQVEDVVHQJHU�YHG�DQOHJJVYLUNVRPKHW�OHWWHVW

IDQJHW�RSS�VW¡UUH�SDUWLNOHU��!������P���HU�DOOH�IUDNVMRQHQH�L�IRUV¡NHW�DYKHQJLJ�DY�NMHPLNDOLHU

IRU�n�VHGLPHQWHUH�

�����)RUVNMHOO�L�XWOHNNLQJ�PHOORP�XWJDQJV�S+

,�5'$�SORWWHW�YDU�S+�MXVWHUW�RJ�LNNH�S+�MXVWHUW�QHJDWLYW�NRUUHOHUWH��$OOH�GH�WUH�EHUJDUWHQH

NRUUHOHUWH�PHVW�PHG�S+�MXVWHUW��KYRU�cVHUDO�NRUUHOHUWH�PHVW��HWWHUIXOJW�DY�9HUNHW�RJ�GHUHWWHU

��



6WU\Q��6WU\Q�YDU�PLQVW�NRUUHOHUW�PHG�S+�MXVWHUW��IRUGL�6WU\Q�KDGGH�S+�YHUGLHU�VRP�YDU

Q UPHUH�KYHUDQGUH�IRU�EHJJH�VLQH�S+�SDUDOOHOOHU�L�VDPPHQOLJQLQJ�PHG�GH�WR�DQGUH

ORNDVMRQHQH�

+YHU�S+�SDUDOOHOO�KDU�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQ�IRU�JUXQQVWRIIHQH�HQQ

GHQ�DQGUH�SDUDOOHOOHQ�IRU�GH�JUXQQVWRIIHQH�VRP�HU�Q UPHVW�VHJ�L�5'$�SORWWHW��(Q�RYHUVLNW

RYHU�KYLONHQ�S+�SDUDOOHOO�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQ�IRU

JUXQQVWRIIHQH�HU�YLVW�L�WDEHOO���

7DEHOO����S+�SDUDOOHOOHQ�VRP�KDGGH�K¡\HVW�JMHQQRPVQLWWOLJ�XWOHNNLQJVNRQVHQWUDVMRQ�IRU�KYHU�DY

JUXQQVWRIIHQH�

S+�KDU�VWRU�SnYLUNQLQJ�Sn�XWOHNNLQJ�DY�PHWDOOHU��'HQ�S+�MXVWHUWH�SDUDOOHOOHQ�KDGGH�ODYHUH�S+

JMHQQRP�KHOH�IRUV¡NHW��'HWWH�HU�RJVn�GHQ�SDUDOOHOOHQ�VRP�KDGGH�S+�Q UPHVW�IHOWVHQDULRHW

QRUVNH�HOYHU�RJ�LQQVM¡HU��VDPWLGLJ�VRP�DQOHJJVYDQQ�KDU�NUDY�RP�DW�XWVOLSSVYDQQHW�VNDO�Y UH

UXQGW�S+������S+�SDUDOOHOOHQ�VRP�HU�S+�MXVWHUW�YLVHU�GHUIRU�HQ�PHU�UHHO

XWOHNNLQJVNRQVHQWUDVMRQ��5HVXOWDWHQH�YLVWH�W\GHOLJ�DW�NRQVHQWUDVMRQHQH�YDU�K¡\HUH�L

S+�SDUDOOHOOHQ�VRP�YDU�S+�MXVWHUW�WLO�����L�VWDUWHQ�DY�IRUV¡NHW��HQQ�S+�SDUDOOHOOHQ�VRP�LNNH

YDU�S+�MXVWHUW�

��



���.RQNOXVMRQ

'HW�HU�XWOHNNLQJ�DY�PHWDOOHU�IUD�EHUJDUWHU�VRP�LNNH�NDWHJRULVHUHV�VRP�V\UHGDQQHQGH��6HOY�RP

GHQ�HU�EHW\GHOLJ�ODYHUH�HQQ�XWOHNNLQJHQ�IUD�V\UHGDQQHQGH�EHUJDUWHU��NDQ�NRQVHQWUDVMRQHQH

IRUWVDWW�RYHUVNULGH�VNDGHOLJH�QLYnHU�

6SHVLHOW�S+�YHUGLHQ�L�DQOHJJVYDQQHW�VRP�VOLSSHV�XW�KDU�VWRU�EHW\GQLQJ�IRU�NRQVHQWUDVMRQHQH

DY�PHWDOOHQH�VRP�OHNNHU�XW��3URVMHNWHW�6WU\Q��NYDUWVPRQ]RQLWW��KDGGH�ODYHUH�S+�YHUGLHU

JMHQQRP�KHOH�IRUV¡NHW�HQQ�GH�WR�DQGUH�SURVMHNWHQH��VRP�KDGGH�UHODWLYW�OLNH�S+�YHUGLHU��6WU\Q

KDGGH�GHUPHG�RJVn�K¡\HVW�NRQVHQWUDVMRQHU�IRU�IOHVW�PHWDOOHU�

$OOH�SDUWLNNHOVW¡UUHOVHQH�EUXNW�L�GHWWH�IRUV¡NHW�YDU�VPn���������P���RJ�YLO�KD�VWRU�VSHVLILNN

RYHUIODWH��'HUPHG�KDGGH�LNNH�VW¡UUHOVHVIUDNVMRQHQ�Vn�P\H�SnYLUNQLQJ�Sn

XWOHNNLQJVSRWHQVLDOHW��3DUWLNOHU�L�GLVVH�VW¡UUHOVHVIUDNVMRQHQH�EXUGH�GHUPHG�UHQVHV�XW�I¡U

XWVOLSS�DY�DQOHJJVYDQQHW�

'HW�WUHQJV�PHU�IRUVNQLQJ�Sn�XWOHNNLQJHQ�DY�PHWDOOHU�IUD�GLVVH�EHUJDUWHQH��RJ�KYLONH

NRQVHNYHQVHU�GHW�NDQ�In�n�VOLSSH�VOLNH�SDUWLNOHU�XW�L�YDQQPLOM¡HW�

��



���/LWWHUDWXUOLVWH

%UR��5���	�6PLOGH��$��.����������3ULQFLSDO�FRPSRQHQW�DQDO\VLV��$QDO\WLFDO�0HWKRGV�

&DEUHUL]R��$���%XOWHHO��'���:DOLJRUD��-���/DQGURW��*���)RQGD��(��	�2ODUG��)���������&KHPLFDO�

PLQHUDORJLFDO��DQG�HQYLURQPHQWDO�FKDUDFWHUL]DWLRQ�RI�WXQQHO�ERULQJ�PXGV�IRU�WKHLU

YDORUL]DWLRQ�LQ�URDG�FRQVWUXFWLRQ��D�IRFXV�RQ�PRO\EGHQXP�FKDUDFWHUL]DWLRQ� (QYLURQ

6FL�3ROOXW�5HV�

'XII\�6��-�	�YDQ/RRQ�*��:����������(QYLURQPHQWDO�&KHPLVWU\��$�JOREDO�SHUVSHFWLYH��WK

(GLWLRQ��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG

(FRORJ\���������$Q�$VVHVVPHQW�RI�/DERUDWRU\�/HDFKLQJ�7HVWV�IRU�3UHGLFWLQJ�WKH�,PSDFWV�RI

)LOO�0DWHULDO�RQ�*URXQG�:DWHU�DQG�6XUIDFH�:DWHU�4XDOLW\��:DVKLQJWRQ�6WDWH

'HSDUWPHQW�RI�(FRORJ\��3XEOLNDVMRQVQU���������������OHVW����������

(3$�����������0HWKRGV�IRU�0HDVXULQJ�WKH�$FXWH�7R[LFLW\�RI�(IIOXHQWV�DQG�5HFHLYLQJ�:DWHUV�WR

)UHVKZDWHU�DQG�0DULQH�2UJDQLVPV��8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�

'RNXPHQW�QU��(3$�����5��������

(QGUH��(��	�6¡UPR��(����������,GHQWLILVHULQJ�RJ�NDUDNWHULVHULQJ�DY�V\UHGDQQHQGH�EHUJDUWHU�

1RUJHV�*HRWHNQLVNH�,QVWLWXWW��'RNXPHQW�QU��������������5�

)MHUPHVWDG��+���+DJHOLD��3���	�7KRPDVVHQ��7����������8WOHNNLQJVIRUV¡N�PHG�VYDUWVNLIHU�IUD

5Y�����+DGHODQG��6WDWHQV�9HJYHVHQ��5DSSRUW�QU������

*UHHQDFUH��0���	�3ULPLFHULR��5����������0XOWLYDULDWH�DQDO\VLV�RI�HFRORJLFDO�GDWD��%LOEDR�

6SDLQ��)XQGDFLyQ�%%9$�

+DDODQG��6���/����������9$11����$FLGLILFDWLRQ��9$11����9DQQIRUXUHQVQLQJ

,��)RUHOHVQLQJ��cV�1RUJHV�PLOM¡��RJ�ELRYLWVNDSOHJH�8QLYHUVLWHW��cV�����VLGHU��,NNH

SXEOLVHUW�

��



+HOVHO��'����������0XFK�DGR�DERXW�QH[W�WR�QRWKLQJ��,QFRUSRUDWLQJ�QRQGHWHFWV�LQ�VFLHQFH�

$QQDOV�RI�2FFXSDWLRQDO�+\JLHQH�����������������

+MXOVWDG��0����������/HDFKLQJ��8SWDNH�DQG�(IIHFWV�LQ�%URZQ�7URXW��6DOPR�WUXWWD��RI

5DGLRQXFOLGHV�DQG�0HWDOV�IURP�%ODFN�6KDOHV�DQG�6XOSKXU�%HDULQJ�*QHLVV�

0DVWHURSSJDYH��cV��1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSHOLJH�8QLYHUVLWHW�

+XJVWHG��5��	�1RUGDKO��5��6����������7XQQHO��6WRUH�1RUVNH�/HNVLNRQ�

+\QQH��,��%����������6NUHGVLNULQJ�)Y������*HRORJLVN�UDSSRUW�IRU�UHJXOHULQJVSODQ��6WDWHQV

9HJYHVHQ��2SSGUDJVUDSSRUW�QU��������*(2/���

/\GHUVHQ��)MHOG��(���	�$QGHUVHQ��7����������)LVNHVWDWXV�RJ�YDQQNMHPL�L�QRUVNH�LQQVM¡HU�

1RUVN�LQVWLWXWW�IRU�YDQQIRUVNQLQJ��5DSSRUW�QU����

1))�8WYLNOLQJVNRPLWHHQ���������%HKDQGOLQJ�RJ�XWVOLSS�DY�GULIWVYDQQ�IUD�WXQQHODQOHJJ��1RUVN

)RUHQLQJ�IRU�)MHOOVSUHQJQLQJVWHNQLNN��5DSSRUW�QU������,6%1�������������������

1RUVN�6WDQGDUG���������.DUDNWHULVHULQJ�DY�DYIDOO���8WOHNNLQJ���6DPVYDUVSU¡YLQJ�IRU

XWOHNNLQJ�DY�JUDQXO UW�DYIDOOVPDWHULDOH�RJ�VODP���'HO����(WWULQQVSDUWLSU¡YLQJ�YHG�HW

Y VNH�IDVWVWRIIRUKROG�Sn����O�NJ�PHG�SDUWLNNHOVW¡UUHOVH�XQGHU���PP��PHG�HOOHU�XWHQ

VW¡UUHOVHVUHGXNVMRQ���1RUVN�6WDQGDUG��6WDQGDUG�QU��16�(1��������������

2NVDQHQ��-���%ODQFKHW��)��*���)ULHQGO\��0���.LQGW��5���/HJHQGUH��3���0F*OLQQ��'���������:DJQHU�

+����������5�SDFNDJH�µYHJDQ¶��&RPPXQLW\�(FRORJ\�3DFNDJH�

3DEVW��7����+LQGDU��$���+DOH��6���*DUPR������(QGUH��(���3HWHUVHQ��.���% NNHQ��7��	�%DDUGYLN�

*����������%HUJDUWHUV�SRWHQVLHOOH�HIIHNWHU�Sn�YDQQPLOM¡HW�YHG�DQOHJJVYLUNVRPKHW�

6WDWHQV�9HJYHVHQ��UDSSRUWQU������

3DOPHU��0��:���0F*OLQQ��'��-���:HVWHUEHUJ��/���	�0LOEHUJ��3����������,QGLFHV�IRU�GHWHFWLQJ

GLIIHUHQFHV�LQ�VSHFLHV�FRPSRVLWLRQ��6RPH�VLPSOLILFDWLRQV�RI�5'$�DQG�&&$��(FRORJ\�

��



6RJQ�7��$����������7HUUHVWULVN�PLOM¡���IRUYLWULQJ�OHLUPLQHUDOHU�LRQHELQGLQJ�NDWLRQE\WWH�

0,1$����)RUXUHQVQLQJ���PLOM¡��)RUHOHVQLQJ��cV��1RUJHV�PLOM¡��RJ�ELRYLWVNDSOHJH

8QLYHUVLWHW��cV�����VLGHU��,NNH�SXEOLVHUW�

7DEHOLQ��&��%���+DVKLPRWR��$���,JDUDVKL��7��	�<RQHGD��7����������/HDFKLQJ�RI�ERURQ��DUVHQLF

DQG�VHOHQLXP�IURP�VHGLPHQWDU\�URFNV��,��(IIHFWV�RI�FRQWDFW�WLPH��PL[LQJ�VSHHG�DQG

OLTXLG�WR�VROLG�UDWLR� 6FLHQFH�'LUHFW�

9LNDQ��+��	�0HODQG��6���������3XULILFDWLRQ�3UDFWLFHV�RI�:DWHU�5XQRII�IURP�&RQVWUXFWLRQ�RI

1RUZHJLDQ�7XQQHOV�²�6WDWXV�DQG�5HVHDUFK�*DSV��,��5DXFK��6���0RUULVRQ��*���1RUUD�
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