


,QQKROGVIRUWHJQHOVH

8WJDQJVSXQNW�IRU�SURVMHNWHW �

�����,QWURGXNVMRQ �

�����7HPD �

�����3URVMHNWJUXSSHQ �

�����0nOJUXSSH �

����)RUGHOHU�RJ�XOHPSHU�YHG�YDOJW�PnOJUXSSH �

3ODQOHJJLQJ�DY�SURVMHNWHW �

�����0LOHS OVSODQ �

�����6DPDUEHLG �

�����2UJDQLVHULQJ�DY�DUEHLG �

�����$JLOH�VRP�DUEHLGVPHWRGH �

�����(W�IRNXV�Sn�VDPVNDSLQJ ��

8QGHUV¡NHOVH�DY�EUXN�RJ�EUXNHUH ��

�����2EVHUYDVMRQ ��

�����,QWHUYMX ��

3UHVHQWDVMRQ�DY�GDWD ��

�����2EVHUYDVMRQ���UHIOHNVMRQHU ��

�����,QWHUYMX���IXQQ ��

�����,QWHUYMX���UHIOHNVMRQHU ��

$QDO\VH ��

�����)DVH�����EOL�NMHQW�PHG�GDWDHQ ��

�����)DVH�����NRGH�GDWD ��

�����)DVH�����VH�HWWHU�WHPDHU ��



�����)DVH�����VMHNNH�WHPDHU�PRW�GDWD ��

�����)DVH�����'HILQHUH�RJ�QDYQJL�WHPDHU ��

)HHGEDFN�RJ�NRPPXQLNDVMRQ�WLO�NXQGHQH ��

.RPPXQLNDVMRQ�PHOORP�IULYLOOLJH ��

6WDQGDUGLVHULQJ ��

�����)RUP�RJ�PDWHULHOOH�YDOJ ��

7nOH�YDQQ�RJ�Y UH�VOLWHVWHUN ��

,NNH�Y UH�HW�KLQGHU�IRU�EDULVWDHQH�HOOHU�HQ�HNVWUD�RSSJDYH�n�XWI¡UH ��

9 UH�SODVVHIIHNWLY ��

'HVLJQ ��

�����5ROH���IRNXV�Sn�IXQNVMRQ ��

3URWRW\SH�����.YLWWHULQJVK\OOH ��

3URWRW\SH�����5XWLQHWDYOH ��

3URWRW\SH�����2SSVNULIWVWDYOH ��

3URWRW\SH�����6RUWHULQJVK\OOH ��

�������7LOEDNHPHOGLQJHU ��

)¡UVWH�LWHUDVMRQ���ZRUNVKRS�IRUPDW� ��

*UXSSHSUHVHQWDVMRQ ��

$QGUH�LWHUDVMRQ����'LDORJ ��

�����³/RRN�DQG�IHHO´���.RQVHSW�RJ�IRUPNRQVHSW ��

�����,PSOHPHQWDVMRQ���7HNQLVN ��

�����(QGHOLJ�O¡VQLQJ ��

���7HNQLVN�O¡VQLQJ ��

�����7HNQLVN�XWVW\U���EHJUHQVQLQJHU ��

���(YDOXHULQJ ��

�����)RUPDWLYH�HYDOXHULQJHU ��

�����,QWHUQ�HYDOXHULQJ���SHUVSHNWLYHU ��

�����'LDORJ�PHG�EUXNHUHQ ��

�����6XPPDWLYW ��

���.RQNOXVMRQ ��

�



�� 8WJDQJVSXQNW�IRU�SURVMHNWHW

�����,QWURGXNVMRQ

,�GHWWH�SURVMHNWHW�KDU�YL�MREEHW�PHG�EUXNHUH�IRU�n�XWYLNOH�HW�SURGXNW�VRP�NDQ�GHNNH�EHKRY�YL�KDU

XWOHGHW��0nOJUXSSHQ�YnU�KDU�Y UW�IULYLOOLJH�EDULVWDHU�YHG�VWXGHQWNDIpHQ�(VFDSH� 0nOHW�YnUW�PHG

SURVMHNWHW�HU�n�ILQQH�XW�KYLONH�XWIRUGULQJHU�VRP�NDQ�UHGXVHUHV�IRU�HW�\UNH�PHG�NRPSOLVHUWH�RJ

YDULHUWH�DUEHLGVRSSJDYHU�RJ�PHG�HW�VWRUW�IRNXV�Sn�VHUYLFH�

�����7HPD

9L�¡QVNHU�n�XWYLNOH�HQ�O¡VQLQJ�VRP�IRUHQNOHU�QRHQ�DY�RSSJDYHQH�WLO�EUXNHUQH�YnUH��2SSJDYHQ

YnU�IRU�SURVMHNWHW�HU VDPPHQKHQJ�PHOORP�IRUP�RJ�IXQNVMRQ� 0HG�'0%�KDU�EUXNHUQH�HQ

VHQWUDO�UROOH�IRU�n�Y UH�PHG�Sn�XWIRUPLQJ�DY�DUWHIDNWHQ�

�����3URVMHNWJUXSSHQ

3URVMHNWJUXSSHQ�YnU�EHVWnU�DY�ILUH�MHQWH��+DQQD��,GD��2GD�RJ�6DUD��$OOH�KDU�HQ�IHOOHVLQWHUHVVH

IRU�GHVLJQ��QRH�VRP�VNDSHU�JUXQQODJ�IRU�HW�JRGW�VDPDUEHLG�L�JUXSSHQ��6HOY�RP�DOOH�KDU�OLWW

IRUVNMHOOLJ�EDNJUXQQ��YDU�GHWWH�HQ�IRUGHO�IRU�SURVMHNWHW�

�



7DEHOO����.RPSHWDQVHSURILO�WLO�JUXSSHPHGOHPPHU

�����0nOJUXSSH

'D�YL�VNXOOH�YHOJH�PnOJUXSSH�IRU�SURVMHNWRSSJDYHQ�YnU��YDU�YL�RSSWDWW�DY�n�ILQQH�QRH�VRP�YDU

LQWHUHVVDQW�IRU�DOOH�ILUH��(WWHU�OLWW�LGpP\OGULQJ��NRP�YL�IUDP�WLO�DW�YL�¡QVNHW�n�XQGHUV¡NH�KYLONH

XWIRUGULQJHU�EDULVWDHU�RSSOHYGH�L�VLQ�DUEHLGVKYHUGDJ��'HQQH�PnOJUXSSHQ�YDOJWH�YL�IRUGL

MREEHQ�GHUHV�NUHYHU�P\H�NXQQVNDS��GHW�MREEHV�RIWH�L�HW�K¡\W�WHPSR��RJ�EDULVWDHQH�Pn�IRUKROGH

VHJ�WLO�NXQGHU�Sn�HQ�SURIHVMRQHOO�PnWH�

)RU�n�JM¡UH�RSSJDYHQ�PHU�VSHVLILNN��YDOJWH�YL�n�VSLVVH�PnOJUXSSHQ�YnU�WLO�IULYLOOLJH�EDULVWDHU

VRP�MREEHW�L�VWXGHQWNDIpHQ�(VFDSH��(VFDSH�HU�HQ�VWXGHQWNDIH�YHG�LQVWLWXWW�IRU�LQIRUPDWLNN�

0nOJUXSSHQ�YnU�YDU�KRYHGDQVYDUOLJH�Sn�VNLIWHW��NDOW�NDIIHPHVWHU��9LGHUH�VSHVLILNDVMRQ�DY

PnOJUXSSHQ�YDU�DW�EDULVWDHQH�KDU�Y UW�IULYLOOLJH�L�PHU�HQQ�HWW�VHPHVWHU��3n�GHQQH�PnWHQ�YHW�YL

DW�NXQQVNDSVQLYnHW�GHUHV�HU�RYHU�RSSO ULQJV�VWDGLHW��'H�KDU�GHUIRU�PHU�NXQQVNDS�WLO�UXWLQHU

RJ�NDQ�JL�HW�PHU�Q¡\DNWLJ�ELOGH�DY�KYRUGDQ�HQ�JMHQQRPVQLWWOLJ�KYHUGDJ�WLO�HQ�EDULVWD�VHU�XW�

�



����)RUGHOHU�RJ�XOHPSHU�YHG�YDOJW�PnOJUXSSH

0nOJUXSSHQ�YnU�KDGGH�IRUGHOHQ�YHG�DW�GH�YDU�OHWW�WLOJMHQJHOLJH�IRU�RVV��QRH�VRP�JMRUGH�DW�GHW

YDU�PXOLJKHW�IRU�K\SSLJ�NRPPXQLNDVMRQ��'HWWH�JMRUGH�DW�YL�NXQQH�KD�PHG�PnOJUXSSHQ�XQGHU

KHOH�GHVLJQSURVHVVHQ��QRH�VRP�HU�HVVHQVLHOW�L�'0%��,�VWDUWHQ�YDU�YL�XVLNUH�Sn�RP�YDOJHW�YnUW

DY�PnOJUXSSH�NXQQH�EOL�YDQVNHOLJ��GD�DOOH�EDULVWDHQH�HU�VWXGHQWHU��(WWHU�OLWW�GLVNXVMRQ�LQQDG�L

JUXSSD��RJ�PHG�JUXSSHO UHUH��NRP�YL�IUHP�WLO�DW�YDOJHW�YnUW�I¡UVW�RJ�IUHPVW�YDU�WDWW�PHG�WDQNH

Sn�DW�GH�YDU�EDULVWDHU��RJ�LNNH�VWXGHQWHU��(Q�DQQHQ�XWIRUGULQJ�YDU�DW�EUXNHUQH�YnUH�HU

LQIRUPDWLNNVWXGHQWHU��'HWWH�PnWWH�YL�SDVVH�Sn�IRUGL�,7�VWXGHQWHU�KDU�JRG�NXQQVNDS�LQQHQIRU

WHNQRORJL��RJ�NDQ�NRPPH�PHG�LGHHU�WLGOLJ�L�SURVHVVHQ��QRH�VRP�NXQQH�I¡UW�WLO�DW�SURVHVVHQ�YnU

LNNH�YLOOH�EOL�OLNH�JUXQGLJ�VRP�GHQ�YLOOH�EOLWW�PHG�HQ�PnOJUXSSH�VRP�LNNH�KDGGH�GHWWH

NXQQVNDSVJUXQQODJHW��(Q�,7�VWXGHQW�YLO�RJVn�KD�PHU�NXQQVNDS�RP�KYD�VRP�HU�PXOLJ�n

JMHQQRPI¡UH�RJ�LNNH��QRH�VRP�NDQ�I¡UH�WLO�DW�GHUHV�UROOH�VRP�EUXNHU�EOLU�HQGUHW��%UXNHUV�UROOH

L�SURVMHNWHW�HU�n�GHOH�VLQ�NXQQVNDS�RP�DNWLYLWHWHQH�GH�JMHQQRPI¡UHU�WLO�GHVLJQHUH��VOLN�DW

GHVLJQHUQH�NDQ�XWYLNOH�HQ�JRG�O¡VQLQJ�EDVHUW�Sn�EUXNHUV�NXQQVNDS���%UDWWHWHLJ��������V������

*MHQVLGLJ�O ULQJ�HU�HW�YLNWLJ�SULQVLSS�LQQHQ�'0%��RJ�KDQGOHU�QHWWRSS�RP�GHWWH��'HWWH�NDQ

Y UH�EnGH�HQ�IRUGHO�RJ�XOHPSH�L�IRUKROG�WLO�YnU�PnOJUXSSH��%UXNHUQH�YnUH�KDU�HW�JRGW

XWJDQJVSXQNW�IRU�n�IRUVWn�GHVLJQ�RJ�WHNQRORJL��RJ�YL�WUHQJHU�VDQQV\QOLJYLV�LNNH�n�EUXNH�OLNH

ODQJ�WLG�Sn�n�O UH�GHP�QRH�RP�GHWWH��6DPWLGLJ�NDQ�GHW�Y UH�HQ�XOHPSH�GD�YL�RJ�EUXNHUQH�YLO

KD�PDQJH�RYHUODSSHQGH�NXQQVNDSVRPUnGHU��VRP�NDQ�JM¡UH�DW�GHQ�JMHQVLGLJH�O ULQJHQ�EOLU

UHGXVHUW��³'0%�VHU�Sn�GHVLJQSURVHVVHQ�VRP�HW�VDPDUEHLG�PHOORP�WR�HNVSHUWJUXSSHU�

GHVLJQHUH�HU�HNVSHUWHU�Sn�GHVLJQ�RJ�WHNQRORJL��RJ�EUXNHUH�HU�HNVSHUWHU�Sn�GH�DNWLYLWHWHQH�RJ�GH

RPJLYHOVHQH�VRP�GHVLJQUHVXOWDWHW�VNDO�EOL�HQ�GHO�DY�´��%UDWWHWHLJ�������V�������,�YnUW�WLOIHOOH�YLO

YL�VRP�SURVMHNWJUXSSH�O UH�P\H�RP�GHUHV�DNWLYLWHWHU�RJ�RPJLYHOVHU��PHQ�GH�YLO�NDQVNMH�LNNH

O UH�OLNH�P\H�RP�GHVLJQ�RJ�WHNQRORJL�IUD�RVV��VRP�HQ�PnOJUXSSH�XWHQ�P\H�NXQQVNDS�RP�,7

YLOOH�JMRUW�

�� 3ODQOHJJLQJ�DY�SURVMHNWHW

�����0LOHS OVSODQ

1HGHQIRU�YLVHU�YL�HQ�RYHUVLNW�RYHU�SODQOHJJLQJHQ�DY�KHOH�SURVMHNWHW��)¡UVWH�ELOGH�YLVHU�KHOH

SURVHVVHQ�RJ�GHW�DQGUH�ELOGHW�YLVHU�HW�HNVHPSHO�Sn�KYRUGDQ�YL�VWUXNWXUHUWH�PnQHGHQH�

�



)LJXU����YLVHU�PLOHS OVSODQ�RJ�HNVHPSHO�SODQ�IRU�HQ�DY�PnQHGHQH

�����6DPDUEHLG

9L�I¡OJHU�LGHHQ�RP�DW�GHW�HU�YLNWLJ�n�WLGOLJ�HWDEOHUH�HW�DUEHLGVPLOM¡�VRP�JM¡U�DW�GHOWDNHUQH

IRNXVHUHU�HQHUJLHQ�VLQ�Sn�VHOYH�DUEHLGHW�RJ�LNNH�Sn�RUJDQLVHULQJ�DY�VDPDUEHLGHW���%UDWWHWHLJ�

�����V�������1nU�PDQ�VNDO�RUJDQLVHUH�HW�JUXSSHDUEHLG�PHOORP�ILUH�SHUVRQHU�PHG�JDQVNH�XOLN

KYHUGDJ�Pn�PDQ�Y UH�OLWW�IOHNVLEHO��9L�VWDUWHW�GHUIRU�PHG�n�In�HQ�IRUVWnHOVH�DY�DOOHV�XOLNH

SHUVRQOLJKHWHU��6RP�QHYQW�DY�%UDWWHWHLJ�NDQ�PDQ�GD�In�HQ�EHGUH�IRUVWnHOVH�DY�DQGUHV

DQQHUOHGHVKHW��GHW�HU�HQNOHUH�n�Y UH�WROHUDQW�RJ�GHW�EOLU�OHWWHUH�n�RSSNODUH�YLVVH�NRQIOLNWHU�VRP

NDQ�RSSVWn�Sn�JUXQQ�DY�IRUVNMHOOLJH�RSSIDWWHOVHU�DY�VLWXDVMRQHU���%UDWWHWHLJ��������V�����

9LGHUH�SU¡YGH�YL�RJVn�n�IRUGHOH�RSSJDYHU�EDVHUW�Sn�GHWWH���%UDWWHWHLJ��������V�������,I¡OJH

SV\NRORJHQ�5D\PRQG�0��%HOELQ�YLO�SHUVRQHU�RIWH�QDWXUOLJ�IDOOH�LQQ�L�IRUVNMHOOLJH�UROOHU�QnU�GH

MREEHU�VDPPHQ��'HWWH�NDQ�IRU�HNVHPSHO�Y UH�LGHVNDSHUH��UHVVXUVKHQWHU��NRRUGLQDWRU��SnGULYHU

RJ�IXOOI¡UHU��%UDWWHWHLJ��������V�������9L�Vn�IRUW�DW�QRHQ�YDU�PHU�NRPIRUWDEHO�L�QRHQ�DY�GLVVH

UROOHQH��1RHQ�KDU�OHWWHUH�IRU�n�WD�HQ�VODJV�OHGHQGH�UROOH��PHQV�DQGUH�HU�PHU�NRPIRUWDEOH�PHG�n

LNNH�WD�Sn�VHJ�GHQQH�UROOHQ��PHQ�KHOOHU�Y UH�PHU�WLOEDNHKROGHQ�

'HUIRU�IRNXVHUWH�YL�Sn�n�KD�HW�JRGW�VDPDUEHLG��PHQ�YL�LQQVn�RJVn�DW�GHW�NDQ�Y UH�Q\WWLJ�n�In

HUIDULQJ�XWHQIRU�VLQ�NRPIRUWVRQH��RJ�GHUIRU�YDOJWH�YL�L�WLOOHJJ�n�URWHUH�Sn�QRHQ�VSHVLILNNH

RSSJDYHU��'HWWH�LQNOXGHUWH�DW�IRUVNMHOOLJH�SHUVRQHU�VNXOOH�WD�Sn�VHJ�UROOHQ�VRP�P¡WHOHGHU�HOOHU

VNULYH�UHIHUDWHU��9L�I¡OHU�GHUIRU�DW�JMHQQRP�GHWWH�SURVMHNWHW�KDU�YL�KDWW�HQ�JRG�EODQGLQJ�DY�n�VH

KYHUW�HQNHOW�LQGLYLG�VDPW�In�Q\H�HUIDULQJHU�

�



�����2UJDQLVHULQJ�DY�DUEHLG

,�VWDUWHQ�DY�SURVMHNWHW�EUXNWH�YL�WLG�Sn�n�VWUXNWXUHUH�DUEHLGVIRUPHQ�YnU�IRU�SURVMHNWHW��)RU�GHW

I¡UVWH�YDU�GHW�YLNWLJ�IRU�RVV�n�P¡WHV�MHYQOLJ�RJ�VH�HQ�YLVV�SURJUHVMRQ�KYHU�XNH��(W�NRQNUHW�VWHJ

IRU�n�RSSQn�GHWWH�YDU�n�RSSUHWWH�HQ�DUEHLGVNRQWUDNW��+HU�EOH�YL�HQLJH�RP�n�P¡WHV�KYHU�XNH��DW

GHW�YDU�GH�VRP�YDU�WLOVWHGH�Sn�P¡WHW�VRP�YLOOH�WD�DYJM¡UHOVHU��DW�PDQ�Pn�I¡OJH�RSS�RSSJDYHU

KYLV�PDQ�LNNH�NDQ�P¡WH�RSS�RJ�E\WWH�Sn�UROOHU�VRP�n�VNULYH�UHIHUDW�RJ�Y UH�P¡WHOHGHU�

9L�LQQVn�DW�PDQ�NDQ�KD�XIRUXWVHWWH�YDULDEOHU�QnU�PDQ�MREEHU�L�HW�SURVMHNW�RYHU�OHQJUH�WLG��RJ

GHWWH�NDQ�NUHYH�DW�PDQ�Pn�MXVWHUH�Sn�WLG��UHVVXUVHU�RJ�RPIDQJ���%UDWWHWHLJ��������V������

(NVHPSOHU�Sn�GHWWH�YDU�DW�KHOH�JUXSSHQ�Y UW�VY UW�YLOOLJH�WLO�n�E\WWH�WLGVSXQNW�RJ�GDJHU�VOLN�DW

DOOH�KDU�NXQQHW�In�Y UH�PHG�Sn�P¡WHQH��9L�KDU�EHQ\WWHW�RVV�DY�=RRP�GHUVRP�QRHQ�LNNH�NXQQH

Y UH�WLOVWHGH�I\VLVN��RJ�YL�KDU�KDU�KDWW�JMHQQRPJnHQGH�NRQWDNW�YLD�0HVVHQJHU��,�WLOOHJJ�EUXNWH

YL�VSHVLILNNH�YHUNW¡\�VRP�7UHOOR��3n�GHQQH�PnWHQ�NXQQH�YL�OHWW�KROGH�RYHUVLNW�RYHU

DUEHLGVRSSJDYHU��RJ�GHDGOLQHV�VRP�SUHVHQWDVMRQHU�RJ�QnU�GH�IRUVNMHOOLJH�RSSJDYHQH�EOH

IXOOI¡UW�

�����$JLOH�VRP�DUEHLGVPHWRGH

,�GHWWH�SURVMHNWHW�IRNXVHUHU�YL�Sn�'0%�VRP�WLOQ UPLQJ��'HWWH�HU�³GHVLJQ�IRU��PHG�RJ�DY

EUXNHUH´�RJ�KDQGOHU�RP�DW�GH�IUHPWLGLJH�EUXNHUQH�VNDO�GHOWD�L�GHVLJQSURVHVVHQ�VDPW�SnYLUNH

VOXWWUHVXOWDWHW���%UDWWHWHLJ��������V�����'HW�HU�GHUIRU�HW�VWRUW�IRNXV�Sn�JMHQVLGLJ�O ULQJ�

PHGEHVWHPPHOVH�RJ�VDPVNDSLQJ���%UDWWHWHLJ���������V����

3n�JUXQQ�DY�GHQQH�WLOQ UPLQJHQ�YDU�GHW�QDWXUOLJ�n�MREEH�PHG�HQ�VPLGLJ��³DJLOH´��PHWRGLNN�

'HWWH�HU�QnU�³���>PDQ@�MREEHU�PHG�n�XWYLNOH�HQ�GHO�DY�JDQJHQ��RJ�KHOH�WLGHQ�VMHNNHU

GHOUHVXOWDWHU�PHG�RSSGUDJVJLYHU��6PLGLJH�SURVMHNWHU�WUHQJHU�HQ�UDPPH�DY�RYHURUGQHGH

SODQHU��PHQ�XWYLNOLQJHQ�VNMHU�ELWYLV´��%UDWWHWHLJ��������V��������'HQQH�PHWRGHQ�WLOODWHU�RVV�n

VNDSH�HW�Q UW�IRUKROG�PHG�YnUH�EUXNHUH�RJ�KROGH�HQ�Q U�GLDORJ�PHG�EDULVWDHQH�JMHQQRP�HQ

LWHUDWLY�SURVHVV�

6RP�HQ�RYHURUGQHW�UDPPH�GHOWH�YL�RSS�SURVMHNWHW�L���KRYHGIDVHU��'HWWH�HU�YLVW�L�ILJXUHQ

QHGHQIRU�

�



)LJXU����2YHUVLNW�RYHU�GH�ILUH�DUEHLGVRPUnGHQH

9LGHUH�GHOWH�YL�GLVVH�KRYHGRPUnGHQH�LQQ�L�PLQGUH�GHORSSJDYHU��1nU�PDQ�GHOHU�RSS�DUEHLGHW�L

PLQGUH�RSSJDYHU�EOLU�JDQVNH�NRQNUHW�KYD�PDQ�VNDO�JM¡UH�RJ�GHWWH�JMRUGH�GHW�HQNOHUH�n�IRUGHOH

DUEHLGHW�L�JUXSSHQ���%UDWWHWHLJ��������V������

)LJXU����2SSGHOLQJ�DY�SURVMHNW�L�PLQGUH�RSSJDYHU

³'HW�HU���YLNWLJ�n�LGHQWLILVHUH�KYLONH�RSSJDYHU�VRP�HU�YLNWLJ�RJ�KYLONH�VRP�DYKHQJHU�DY�DQGUH

RSSJDYHU��RJ�KYLONH�NULWLVNH�PLOHS OHU�VRP�ILQQHV�IRU�SURVMHNWHW�´��%UDWWHWHLJ��������V������

'HUIRU�VWDUWHW�YL�WLGOLJ�PHG�n�In�HQ�IRUVWnHOVH�IRU�EUXNHUQHV�EHKRY�RJ�NUDY��'HWWH�YDU�IRUGL�YL

¡QVNHW�n�IRNXVHUH�Sn�GH�LGHHQH�VRP�NXQQH�XWYLNOHV�WLO�GH�PHVW�UHOHYDQWH�SURWRW\SHQH��9LGHUH

YDU�GHW�YLNWLJ�n�KD�QRN�WLG�WLO�n�LWHUHUH�RJ�KD�HQ�MHYQOLJ�GLDORJ�PHG�EUXNHUHQ�JMHQQRP�KHOH

SURVMHNWHW��9L�VDWWH�VRP�PnO�DW�YL�¡QVNHW�n�PLQVW�NXQQH�LWHUHUH�PHG�EUXNHUJUXSSHQ�YnU

PLQLPXP�WR�JDQJHU�

�



�����(W�IRNXV�Sn�VDPVNDSLQJ

)RU�n�RSSQn�GHWWH�PnOHW�RP�VDPVNDSLQJ�EUXNWH�YL�GRXEOH�GLDPRQG�ILJXUHQ��+HU�YDU�IRNXVHW�n

KD�PHG�EUXNHUHQ�JMHQQRP�KHOH�SURVHVVHQ�L�XWIRUPLQJHQ�DY�DUWHIDNWHQ�VRP�HU�HQ

³PHQQHVNHVNDSWH�WLQJ�RJ�NDQ�EHWHJQH�EnGH�V\VWHPHU��WMHQHVWHU��YHUNW¡\�RJ�DQGUH�I\VLVNH

WLQJ´��%UDWWHWHLJ��������V����

)LJXU����'RXEOH�'LDPRQG���%UDWWHWHLJ��������VLGH�����

9L�VWDUWHW�PHG�HQ�nSHQ� HNVSORUHUHQGH�IDVH��'HWWH JMRUGH�YL�PHG�HQ�REVHUYDVMRQ�VRP�EOH�IXOJW

DY�HW�LQWHUYMX��'HUHWWHU�JLNN�YL�LQQ�L�HQ�VDPOHW�HOOHU NRQYHUJHUHQGH�IDVH KYRU�YL�EUXNWH�WLG�Sn

n�VDPOH�DOOH�IXQQHQH�YnUH�RJ�In�HQ�IRUVWnHOVH�DY�EUXNHUQH�VLQH�EHKRY�RJ�NUDY���9L�XWIRUVNHW

IOHUH�YLQNOLQJHU�Sn�GH�VDPPH�EHKRYHQH�RJ�NUDYHQH�L�GHQ GLYHUJHUHQGH�IDVHQ� 7LO�VOXWW�NRP�YL

IUHP�WLO�PXOLJH�O¡VQLQJHU�VRP�EOH�SUHVHQWHUW�IRU�EUXNHUHQ��8W�IUD�LQQVSLOO�IUD�EUXNHUQH�JMRUGH

YL�MXVWHULQJHU�RJ�NRP�IUHP�WLO�KYLONHQ�SURWRW\SH�VRP�VNXOOH�EOL�XWYLNOHW�YLGHUH��%UDWWHWHLJ�

������V������

�



�� 8QGHUV¡NHOVH�DY�EUXN�RJ�EUXNHUH

9L�YDU�L�VWDUWHQ�XVLNUH�Sn�KYLONHQ�GDWDLQQVDPOLQJVPHWRGH�VRP�YLOOH�Y UH�EHVW�n�VWDUWH�PHG�IRU

n�In�HQ�JRG�IRUVWnHOVH�DY�EUXNHUQH�YnUH��'HUIRU�EHVWHPWH�YL�RVV�IRU�n�VH�Sn�IRUGHOHQH�RJ

XOHPSHQH�PHG�GH�XOLNH�PHWRGHQH�

7DEHOO����)RUGHOHU�XOHPSHU�YHG�UHNNHI¡OJH�Sn�GDWDLQQVDPOLQJ

2EVHUYDVMRQ�GUHLHU�VHJ�RP�n�³��VH�KYD�IRON�JM¡U´��%UDWWHWHLJ��������V�������PHQV�HW�LQWHUYMX

³��GUHLHU�VHJ�RP�n�VQDNNH�PHG�IRON��RJ�EHJUHSHW�L�VHJ�VHOY�KLQWHU�RP�HQ�VDPWDOH�PHOORP�WR

VRP�XWYHNVOHU�V\Q��GHU�LQWHUYMXHUHQ�HU�GHQ�VRP�OHGHU�VDPWDOHQ�´��%UDWWHWHLJ��������V�������

(WWHU�n�KD�YXUGHUW�KYHU�PHWRGH�JUXQGLJ�EHVWHPWH�YL�RVV�IRU�n�VWDUWH�PHG�HQ�REVHUYDVMRQ�IXOJW

DY�HW�LQWHUYMX�RJVn�WLOVOXWW�HQ�ZRUNVKRS��)¡U�YL�JMHQQRPI¡UWH�QRHQ�DY�GDWDLQQVDPOLQJHQH�

XWIRUPHW�YL�HW�VDPW\NNHVNMHPD�VRP�EOH�JLWW�WLO�EUXNHUQH�L�JRG�WLO�I¡U�JMHQQRPI¡ULQJHQ�

�����2EVHUYDVMRQ

9L�WHQNWH�DW�REVHUYDVMRQ�HU�HQ�JRG�IRUP�IRU�GDWDLQQVDPOLQJ��QHWWRSS�IRUGL�GHW�NDQ�Y UH�VWRU

IRUVNMHOO�Sn�KYD�IRON�VLHU�DW�GH�JM¡U��RJ�KYD�GH�IDNWLVN�JM¡U��(Q�IRUGHO�PHG�REVHUYDVMRQ�HU�DW�YL

NXQQH�VH�KYD�KYD�EDULVWDHQH�JMRUGH�DY�DUEHLGVRSSJDYHU�XQGHU�HW�VNLIW��KYLONH�YHUNW¡\�GH

EUXNWH��KYRUGDQ�GH�EUXNWH�GHP�RJ�QnU�GH�EUXNWH�GHP��'HW�HU�PXOLJ�n�KD�HQ�DNWLY�HOOHU�LNNH

DNWLY�UROOH�L�REVHUYDVMRQHU��,�HQ�DNWLY�UROOH�YLOOH�YL�GHOWDWW�L�DNWLYLWHWHQ��IRU�HNVHPSHO�Vn�NXQQH

��



YL�MREEHW�VRP�EDULVWDHU�VHOY��'HQ�DQGUH�YHUVMRQHQ�HU�QnU�PDQ�REVHUYHUHU�XWHQ�n�GHOWD��DOWVn

VRP�HQ�³IOXH�Sn�YHJJHQ´���%UDWWHWHLJ��������V��������9L�YXUGHUWH�GLVVH�WR�IRUPHQH�RJ�NRP

IUHP�WLO�DW�HQ�GHOWDJHQGH�UROOH�YLOOH�IMHUQH�PXOLJKHWHQ�WLO�HQ�KHOKHWOLJ�IRUVWnHOVH�DY�VLWXDVMRQHQ�

L�WLOOHJJ�NUHYHU�UROOHQ�HQ�GHO�RSSO ULQJ�VRP�YLOOH�WDWW�ERUW�IRNXVHW�IUD�PnOHW�PHG

REVHUYDVMRQHQ�

(Q�DQQHQ�IRUGHO�PHG�REVHUYDVMRQHQ�YDU�DW�YL�LNNH�SnYLUNHW�EUXNHUHQ�Sn�QRHQ�PnWH��PHQ�HQ

XOHPSH�YDU�DW�PDQ�EDUH�InU�HQ�HNVWHUQ�IRUVWnHOVH�DY�EUXNHUHQ�VLGHQ�GH�LNNH�XWWU\NNHU�VLQ

WDQNHSURVHVV��,�WLOOHJJ�VHU�PDQ�NXQ�HW�SDU�KYHUGDJVVLWXDVMRQHU��IRU�HNVHPSHO�KYLV�GHW�HU�HW

UROLJ�VNLIW�Vn�InU�PDQ�EDUH�REVHUYHUW�GHQ�VLWXDVMRQHQ��'HW�HU�GHUIRU�HQ�WLGNUHYHQGH�PHWRGH

KYLV�PDQ�YLO�SU¡YH�n�GHNNH�PDQJH�VFHQDULRHU�

�����,QWHUYMX

)RU�n�RSSQn�HQ�WULDQJXOHULQJ�DY�GDWD�JLNN�YL�Vn�YLGHUH�PHG�LQWHUYMXHU��'HWWH�YDU�HQ�IRUGHO

IRUGL�YL�NXQQH�IRNXVHUH�Sn�GH�YLNWLJVWH�RPUnGHQH�YL�IDQW�XQGHU�REVHUYDVMRQHQ��PHQ�RJVn�IRU�n

In�JRGH�PXOLJKHWHU�WLO�n�LQQKHQWH�HQGD�PHU�LQIRUPDVMRQ�RP�EUXNHUQH�YnUH��GHUHV�WDQNHU�UXQGW

DUEHLGHW�RJ�PXOLJH�XWIRUGULQJHU��'HUIRU�JD�LQWHUYMXHW�RVV�HQ�PXOLJKHW�WLO�n�Jn�PHU�L�G\EGHQ�

9L�YDOJWH�HQ�VHPLVWUXNWXUHUW�LQWHUYMXIRUP�WLO�IRUGHO�IRU�VWUXNWXUHUW��*UXQQHQ�WLO�GHWWH�YDU�DW�YL

YLOOH�In�HQ�RYHUVLNW�RYHU�QRHQ�SUREOHPRPUnGHU�YL�KDGGH�VHWW�XQGHU�REVHUYDVMRQHQ��PHQ

DOOLNHYHO�JL�URP�IRU�EUXNHUHQ�WLO�n�VQDNNH�Vn�IULWW�VRP�PXOLJ�RP�GHUHV�RSSOHYHOVHU��(W�LQWHUYMX

JLU�GHUIRU�PXOLJKHWHQ�WLO�YLGHUH�XWIRUVNQLQJ�DY�SUREOHPHW�YL�¡QVNHU�n�O¡VH��0HQ�GHW�HU�PDQJH

IDOOJUXYHU�QnU�PDQ�SU¡YHU�n�ODJH�HQ�LQWHUYMXJXLGH��)RU�HNVHPSHO�NDQ�PDQ�OHWW�HQGH�RSS�PHG�n

OHGH�EUXNHUHQ�L�pQ�UHWQLQJ�KYLV�PDQ�LNNH�HU�IRUVLNWLJ��6RP�VRVLRORJHQ�2WWDU�%UR[�VLHU�³VRP

PDQ�VS¡U�InU�PDQ�VYDU´���%UDWWHWHLJ��������V��������'HUIRU�SU¡YGH�YL�n�VWLOOH�nSQH�VS¡UVPnO�RJ

KD�HQ�IOHNVLEOH�LQWHUYMX�VWUXNWXU��,�WLOOHJJ�HU�HQ�XWIRUGULQJ�DW�HW�LQWHUYMX�RIWH�LQQHKROGH�P\H

LQIRUPDVMRQ��RJ�QRH�DY�GHWWH�NDQ�Y UH�VHQVLWLYW��'HUIRU�HU�GHW�YLNWLJ�DW�PDQ�KDU�HQ�RUJDQLVHUW

SURVHVV�YHG�EUXN�DY�VDPW\NNH�VNMHPDHU�RJ�LQIRUPHUHU�EUXNHUQH�

��



�� 3UHVHQWDVMRQ�DY�GDWD

3ODQHQ�YnU�IRU�SURVMHNWHW�YDU�RULJLQDOW�n�YHOJH�XW�WR�VNLIW�IUD�(VFDSH��3n�GHW�HQH�VNLIWHW�YnUW�

VNLIW����HU�EHJJH�IXQNVMRQ UHQH�UHODWLYW�Q\H��3n�GHW�DQGUH�VNLIWHW�YL�YDOJWH��VNLIW����KDU�DOOH�WUH

MREEHW�OLNH�OHQJH��RJ�KDU��LI¡OJH�NDIIHPHVWHUHQ��OLNH�JRG�HUIDULQJ�RJ�NXQQVNDS��*UXQQHW

XWE\JJLQJ�DY�NDIHHQ�EOH�YL�DYJUHQVHW�WLO�n�NXQ�REVHUYHUH�HW�VNLIW�

�����2EVHUYDVMRQ���IXQQ

8QGHU�REVHUYDVMRQHQ�YDU�GHW�PLQGUH�NXQGHU�HQQ�IRUYHQWHW�QRH�VRP�JMRUGH�DW�DUEHLGVPHQJGHQ

EOH�UHGXVHUW�L�IRUKROG�WLO�HW�PHU�KHNWLVN�VNLIW��9L�REVHUYHUWH�GHUIRU�DW�PDQJH�DY

DUEHLGVRSSJDYHQH�KHOOHU�UHODWHUW�WLO�UXWLQHDUEHLG�RJ�RSSUHWWKROGW�VOLN�VRP�YDVNLQJ��U\GGLQJ�RJ

I\OOH�Sn�ODJH�VYDUW�NDIIH��,�WLOOHJJ�YDU�GHW�OLWW�XMHYQW�PHG�DUEHLGVRSSJDYHU�PHOORP�GH�DQVDWWH

RJ�QRHQ�LNNH�KDGGH�Vn�P\H�n�JM¡UH��9L�REVHUYHUWH�RJVn�DW�NDIIHQ�QRHQ�JDQJHU�EOH�VWnHQGH

OHQJH�Sn�GLVNHQ�I¡U�NXQGHQ�EOH�RSSPHUNVRP�Sn�DW�GHQ�YDU�IHUGLJ�

�����2EVHUYDVMRQ���UHIOHNVMRQHU

(Q�IHLO�YL�Vn�L�HWWHUWLG�IUD�REVHUYDVMRQHQ�YDU�DW�YL�VDWW�OLWW�IRU�ODQJW�XQQD��'HWWH�YDU

SUREOHPDWLVN�IRUGL�GHW�YDU�YDQVNHOLJHUH�n�In�PHG�VHJ�VPn�GHWDOMHU�VOLN�VRP�GLDORJ�PHOORP

EDULVWDHU�HOOHU�KnQGWHULQJ�DY�PDVNLQHQH��9L�VNXOOH�VHOYI¡OJHOLJ�¡QVNH�DW�GHW�YDU�PHU�NXQGHU

WLOVWHGH��PHQ�YL�ILNN�OLNHYHO�PHG�RVV�Q\WWLJ�LQIRUPDVMRQ�

�����,QWHUYMX���IXQQ

%DVHUW�Sn�GDWD�IUD�GHW�I¡UVWH�LQWHUYMXHW�KDU�YL�VWUXNWXUHUW�GDWD�L�HW�WDQNHNDUW�

��



)LJXU����3UREOHPRPUnGHU�IUHPVWLOW�VRP�WDQNHNDUW

,�GHW�DQGUH�LQWHUYMXHW�On�IRNXVHW�Sn�IRUGHOLQJ�DY�DUEHLGVRSSJDYHU�RJ�KYRUGDQ�GH�EOH�GHILQHUW��,

WLOOHJJ�EOH�GHW�VDJW�DW�GHW�YDU�XOLNH�NXQQVNDSVQLYnHU�EODQW�EDULVWDHU��OLWW�VOLN�VRP�GHW�I¡UVWH

LQWHUYMXHW��.XQGHQH�KDGGH�RJVn�IRUVNMHOOLJH�IRUYHQWLQJHU�WLO�EDULVWDHQHV�IHUGLJKHWHU��QRHQ�DY

NXQGHQH�YLUNHW�n�KD�IRUVWnHOVH�IRU�DW�EDULVWDHQH�YDU�IRU�GHW�PHVWH�IULYLOOLJH�PHG�EHJUHQVHW

RSSO ULQJ�PHQV�DQGUH�NXQGHU�KDGGH�K¡\HUH�NUDY��%UXNHUHQ�VQDNNHW�YLGHUH�RP�WHNQLVNH

SUREOHPHU�PHG�NDVVDDSSDUDWHW�RJ�EHWDOLQJVPHWRGHU�

�����,QWHUYMX���UHIOHNVMRQHU

)RUVNMHOOHQ�Sn�KYD�IRON�VLHU�DW�GH�JM¡U��RJ�JM¡U�NDQ�Y UH�VWRU��0HG�LQWHUYMX�ILNN�YL�PXOLJKHWHQ

WLO�n�XQGHUV¡NH�GHWWH�PHU��6HWW�L�HWWHUNDQW�NXQQH�YL�QRN�KD�JMHQQRPI¡UW�HW�HOOHU�WR

SLORWLQWHUYMXHU�L�IRUNDQW�IRU�n�In�HQ�EHGUH�IHHOLQJ�DY�KYRUGDQ�LQWHUYMXJXLGHQ�IXQJHUWH�L�SUDNVLV�

OLNHYHO�ILNN�YL�VHQHUH�PXOLJKHWHQ�WLO�n�DYNODUH�HYHQWXHOOH�VS¡UVPnO�HOOHU�PLVIRUVWnHOVHU�XQGHU

HYDOXHULQJ�

��



�� $QDO\VH

$QDO\VH�EHWHJQHV�VRP�n�ODJH�PHQLQJ�IUD�GDWD��'HWWH�JnU�RIWH�XW�Sn�n�ODJH�PHQLQJ�IUD�GHOHQH�L

GDWD��IRU�HNVHPSHO�LQWHUYMXHU�HOOHU�REVHUYDVMRQHU��1nU�YL�VHU�Sn�KYHUW�HQNHOW�RPUnGH�Vn�HU�GHW

IRUWVDWW�YLNWLJ�n�KD�KRYHGPnOHW�L�EDNKRGH��$OWVn��KYRUGDQ�SnYLUNHU�KYHU�GHO�KHOKHWHQ��GHQQH

WDQNHJDQJHQ�NDOOHV�VRP�RIWHVW�IRU�HQ�KHUPHQHXWLVN�VLUNHO���%UDWWHWHLJ�������V��������9L�¡QVNHW

L�YnU�DQDO\VH�n�JM¡UH�GHWWH�YHG�n�EUXNH�WHPDWLVN�DQDO\VH�

7HPDWLVN�DQDO\VH�HU�QnU�PDQ�V¡NHU�HWWHU�WHPDHU�HOOHU�P¡QVWUH��%UDXQ�	�&ODUNH���������V������

(W�WHPD�EOLU�GHILQHUW�DY�%UDXQ�RJ�&ODUNH�VRP QRH�YLNWLJ L�IRUKROG�WLO�SUREOHPVWLOOLQJHQ�YL

¡QVNHU�n�In�VYDU�Sn��9LGHUH�HU�GHW�YLNWLJ�DW�PDQ�DGUHVVHUHU KYD�VRP�VHHV�Sn�HW�WHPD�RJ�KYRUIRU

GHW�EXUGH�GHILQHUHV��'HW�HU�RSS�WLO�IRUVNHUHQ�VLQ�G¡PPHNUDIW�n�YXUGHUH�KYLONH�WHPDHU�VRP

WUHQJV�IRU�n�ILQQH�IUHP�WLO�SUREOHPVWLOOLQJHQ��%UDXQ�	�&ODUNH�������V������9L�IDQW�DW�QRHQ

WHPDHU�EOH�EDUH�QHYQW�HQ�HOOHU�WR�JDQJHU�L�LQWHUYMXHQH�PHQ�DOOLNHYHO�YDU�YLNWLJ�IRU�n�IRUVWn

EUXNHUHQ��IRU�HNVHPSHO�DW�GH�MREEHW�VRP�IULYLOOLJH�

9LGHUH�Vn�Pn�GHW�EOL�VHWW�Sn�KYLONHQ�PHWRGH�PDQ�¡QVNHU�n�EUXNH�IRU�n�ILQQH�IUHP�WLO�WHPDHQH�

'HW�NDQ�EnGH�EUXNHV�LQGXNWLY�HOOHU�GHGXNWLY�PHWRGH��9L�YDOJWH�HQ�LQGXNWLY�PHWRGH�IRUGL�YL

KDGGH�HQ�HNVSORUHUHQGH�VWDUWV�IDVH��PHG�DQGUH�RUG�YL�¡QVNHW�LNNH�n�NRPPH�PHG�WLGOLJH�WHRULHU

HOOHU�IRUPHQLQJHU�I¡U�YL�KDGGH�InWW�HW�JRGW�ELOGH�DY�EUXNHUVLWXDVMRQHQ���%UDXQ�	�&ODUNH�������

V�����

7HPDWLVN�DQDO\VH�I¡OJHU�VRP�UHJHO�HW�YLVVW�UDPPHYHUN�PHQ�GHW�HU�LNNH�HQ�IXOOVWHQGLJ�OLQH U

SURVHVV�RJ�QRHQ�JDQJHU�Pn�PDQ�Jn�WLOEDNH�WLO�HQ�DY�GH�WLGOLJHUH�IDVHQH�IRU�n�IRUVWn�KYRUIRU

PDQ�KDU�NRPPHW�IUHP�WLO�HW�WHPD�HOOHU�DW�PDQ�VHU�HQ�Q\�VDPPHQKHQJ���%UDXQ�	�&ODUNH�������

V�����

��



)LJXU����)DVHU�DY�DQDO\VH��%UDXQ�	�&ODUNH��������V�����

�����)DVH�����EOL�NMHQW�PHG�GDWDHQ

(WWHU REVHUYDVMRQHQ�EUXNWH�YL�WLG�Sn�n�VNULYH�QHG KRYHGSXQNWHQH�DY�GHW�YL�REVHUYHUWH��9HG�n

QRWHUH�QHG�GH�YLNWLJVWH�SXQNWHQH�KDGGH�YL�HQ�PXOLJKHW�WLO�n�UHIOHNWHUH�G\SHUH�RYHU�GHW�YL

KDGGH�REVHUYHUW�RJ�GHW�JD�RVV�HQ�PXOLJKHW�WLO�n�Jn�WLOEDNH�WLO�GLVVH�SXQNWHQH�VHQHUH�L

SURVHVVHQ��)UD�LQWHUYMXHQH�EOH�GHW�L�HWWHUNDQW�WDWW�QRWDWHU�EDVHUW�Sn�O\GRSSWDNHW��RJ�L�GHQQH

IDVHQ�Vn�YL�Sn�QRWDWHQH��RJ�WUDNN�XW�QRHQ�KRYHGSXQNWHU�

�����)DVH�����NRGH�GDWD

'D�YL�K¡UWH�Sn�O\GRSSWDNHQH�RJ�JMHQQRPJLNN�QRWDWHQH�YDU�GHW�QDWXUOLJ�n�VH�YLVVH

VDPPHQKHQJHU�PHOORP�IRUVNMHOOLJH�VLWXDVMRQHU�RJ�VLWDWHU��)RU�HNVHPSHO��LQWHUDNVMRQ�PHOORP

EDULVWDHU�RJ�NXQGHU�HOOHU�UXWLQHDUEHLG��3n�GHQQH�PnWHQ�NXQQH�YL�EHJ\QQH�n�VH�P¡QVWUH�L

GDWDHQH�YnU�

�����)DVH�����VH�HWWHU�WHPDHU

,�GHQQH�IDVHQ�¡QVNHW�YL�n�MREEH�YLGHUH�PHG�GHW�YL�NRP�IUHP�WLO�L�IDVH����9L�JUXSSHUWH�QRWDWHQH

L�VW¡UUH�NDWHJRULHU�RJ�EUXNWH�EODQW�DQQHW�DIILQLW\�GLDJUDP�IRU�n�JUXSSHUH�GLVVH�PHG

XQGHUSXQNWHU�

��



)LJXU����JUXSSHULQJ�DY�WHPDHU

�����)DVH�����VMHNNH�WHPDHU�PRW�GDWD

'HQQH�IDVHQ�VHU�WLOEDNH�Sn�NRGLQJ�IUD�IDVH���VDPW�WHPDHQH�L�IDVH����'HW�QHVWH�VWHJHW�YDU

n�JUXSSHUH�GLVVH�LQQ�L�YLGHUH�KRYHGWHPDHU��'HWWH�NDQ�JM¡UHV�PHG�HW�WKHPDWLF�PDS�HOOHU�DQGUH�PHWRGHU�

YL�EUXNWH�DIILQLW\�GLDJUDP��7HPD���RJ�WHPD���RJ�WHPD���VDWW�LQQ�L�KRYHGNDWHJRULHQ�VWDQGDUGLVHULQJ

HWWHU�GHQQH�IDVHQ�

9LGHUH�EOH�WHPDHQH�IULYLOOLJ�DUEHLG�RJ�WHDPDUEHLG�JUXSSHUW�LQQ�L NRPPXQLNDVMRQ�PHOORP�IULYLOOLJH RJ

WLO�VOXWW�EOH�WHPDHW�NXQGHU�JUXSSHUW�WLO )HHGEDFN RJ�NRPPXQLNDVMRQ�WLO�NXQGHQH�

(WWHU�DW�YL�KDGGH�JUXSSHUW�DOOH�WHDPHQH�YDU�GHW�RJVn�QDWXUOLJ�n�VH�WLOEDNH�Sn�UnGDWD�IRU�n�YHULILVHUH�DW

KYHUW�WHPD�VWR�L�IRUKROG�WLO�YnUH�IXQQ��)RU�HNVHPSHO��DW�NXQQVNDSVQLYn�WLO�EDULVWDHQH�YDULHUWH�RJ�DW�GHWWH

LNNH�DOOWLG�YDU�Vn�JRG�NRPPXQLNDVMRQ�PHOORP�EDULVWD�RJ�NXQGH�

��



)LJXU����Q\�JUXSSHULQJ�DY�WHPDHU��EDVHUW�Sn�ILJXU��

�����)DVH�����'HILQHUH�RJ�QDYQJL�WHPDHU

+HU�NRQNUHWLVHUH�YL�RJ�MREEHW�YLGHUH�PHG�n�IRUVWn�KYHUW�WHPD�L�G\EGHQ��9L�Vn�RJVn�YLGHUH�Sn

XQGHUNDWHJRULHU�DY�KYHUW�WHPD��9L�NRP�GHUIRU�IUHP�WLO�GLVVH�EHJUXQQHOVHQH�RJ�SRWHQVLHOOH

XWIRUGULQJHU�

�� )HHGEDFN�RJ�NRPPXQLNDVMRQ�WLO�NXQGHQH

'HWWH�WHPDHW�WDU�IRU�VHJ�SULRULWHULQJ�DY�EHVWLOOLQJHU��IRUYHQWQLQJHU�WLO�NXQQVNDSVQLYn�RJ

JHQHUHOO�VHUYLFH��)RU�HNVHPSHO�EOH�GHW�QHYQW�DW�GHW�NDQ�Y UH�YDQVNHOLJ�n�NRRUGLQHUH�RSSJDYHU

QnU�GHW�HU�KHNWLVN��'HW�KDU�RJVn�Y UW�IRUYHQWLQJHU�WLO�EHGUH�NYDOLWHW�Sn�NDIIHQ�VRP�VHUYHUHV�

VHOY�RP�GHW�LNNH�I¡UHV�QRHQ�IDVW�RSSO ULQJ��.XQGHU�NDQ�EOL�IUXVWUHUWH�RYHU�DW�GHW�WDU�IRU�ODQJ

WLG�IRU�HQ�RUGUH�n�EOL�JMHQQRPI¡UW�HOOHU�NYDOLWHWHQ�Sn�NDIIHQ��'HW�KDU�RJVn�Y UW�SUREOHPHU

NQ\WWHW�WLO�XWOHYHULQJ�DY�NODUH�EHVWLOOLQJHU�

�� .RPPXQLNDVMRQ�PHOORP�IULYLOOLJH

'HWWH�WHPDHW�WRN�IRU�VHJ�DUEHLGVPLOM¡HW�RJ�PRWLYDVMRQHQ�WLO�GH�DQVDWWH�RJ�MREEHQ�VRP�IULYLOOLJ�

'HW�EOH�VHWW�Sn�IRUGHOHU�VOLN�VRP�VDPKROG�RJ�VRVLDOLVHULQJ�VDPW�KYRUGDQ�GHW�n�MREEH�XWHQ�O¡QQ

SnYLUNHU�HW�DUEHLGVPLOM¡��%UXNHUQH�YLVWH�VWRU�OLGHQVNDS�IRU�GHW�GH�JMRUGH��PHQ�GHW�YDU�RJVn

XWIRUGULQJHU�VOLN�VRP�NRRUGLQHULQJ�DY�VNLIW�RJ�ULVLNRHQ�IRU�DW�QHVWH�VNLIW�LNNH�GXNNHW�RSS�

9DQOLJYLV�MREEHU�GH�L���WLPHU��PHQ�KYLV�DQGUH�VNLIW�LNNH�GXNNHU�RSS�NDQ�GH�EOL�VSXUW�RP�n

��



MREEH�OHQJHU��,�WLOOHJJ�Vn�YL�RJVn�Sn�LQWHUQH�V\VWHPHU�VOLN�VRP�NDVVHV\VWHPHW�RJ

NRPPXQLNDVMRQVSODWWIRUPHQ�VODFN�XQGHU�GHQQH�NDWHJRULHQ�

�� 6WDQGDUGLVHULQJ

'HW�VLVWH�WHPDHW�WRN�IRU�VHJ�XWIRUGULQJHU�PHG�DUEHLGVRSSJDYHU�RJ�RUJDQLVHULQJHQ�DY�GLVVH��(W

SUREOHP�YDU�n�In�I\OW�RSS�VNLIWHQH��RJ�n�HWDEOHUH�IDVWH�UXWLQHU�IRU�DUEHLGVRSSJDYHU��2IWH�MREEHU

GH�IULYLOOLJH�Sn�PDQJH�IRUVNMHOOLJH�PnWHU��+YLV�GHW�IRU�HNVHPSHO�VNDO�ODJHV�HQ�FDSSXFFLQR

ILQQHV�GHW�LQJHQ�IDVW�RSSVNULIW��GHWWH�UHVXOWHUHU�L�DW�GHQ�EOLU�ODJHW�Sn�IRUVNMHOOLJH�PnWHU�KYHU

JDQJ��'HW�HU�UHWW�RJ�VOHWW�LNNH�JRG�QRN�VWDQGDUGLVHULQJHU�DY�RSSVNULIWHU�RJ�DUEHLGVRSSJDYHU�

�����)RUP�RJ�PDWHULHOOH�YDOJ

1HVWH�VWHJ�L�SURVHVVHQ�HWWHU�n�KD�IXQQHW�GLVVH�SUREOHPRPUnGHQH�YDU�n�NRPPH�RSS�PHG�HQ

ODYO¡VHOLJ�SURWRW\SH�VRP�NXQQH�YLVHV�WLO�EDULVWDHQH��9L�Vn�GHUIRU�YLGHUH�Sn�KYLONH�XWIRUGULQJHU

YL�PnWWH�VH�Sn�L�IRUKROG�WLO�IRUP�RJ�PDWHULHOOH�YDOJ�VRP�VNXOOH�VWLOOHV�WLO�SURWRW\SHQ�

�� 7nOH�YDQQ�RJ�Y UH�VOLWHVWHUN

3n�JUXQQ�DY�PLOM¡HW�SURWRW\SHQ�VNDO�EOL�VDWW�LQQ�L��HU�GHW�YLNWLJ�DW�GHQ�WnOHU�n�EOL�XWVDWW�IRU�YDQQ

RJ�JHQHUHOW�HU�VOLWHVWHUN�

�� ,NNH�Y UH�HW�KLQGHU�IRU�EDULVWDHQH�HOOHU�HQ�HNVWUD�RSSJDYH�n�XWI¡UH

0HG�WDQNH�Sn�DW�EDULVDWHQH�DOOHUHGH�KDU�HQ�KHNWLVN�MREE�Vn�HU�GHW�XQ¡GYHQGLJ�n�LQWURGXVHUH�HQ

Q\�RSSJDYH�VRP�YLGHUH�NRPSOLVHUHU�DUEHLGVSURVHVVHQ��,�VWHGHW�Vn�Pn�GHW�Y UH�HQ�O¡VQLQJ�VRP

QDWXUOLJ�JOLU�LQQ�L�SURVHVVHQ�RJ�HIIHNWLYLVHUHU�

�� 9 UH�SODVVHIIHNWLY

6RP�HQ�GHO�DY�n�LNNH�Y UH�HW�KLQGHU�IRU�EDULVWDHQH��Vn�HU�GHW�RJVn�YLNWLJ�DW�VHOYH�SURWRW\SHQ

LNNH�HU�L�YHLHQ�HOOHU�WDU�RSS�XQ¡GYHQGLJ�PHG�SODVV��'HW�HU�WUDQJW�L�(VFDSH��RJ�DUWHIDNWHQ�Pn�WD

Vn�OLWH�SODVV�VRP�PXOLJ��VDPWLGLJ�VRP�GHQ�Pn�NXQQH�IO\WWHV�Sn�

��



�� 'HVLJQ

(WWHU�n�KD�InWW�HQ�IRUVWnHOVH�IRU�YnUH�EUXNHUH�RJ�GHUHV�XWIRUGULQJHU�EHJ\QWH�YL�n�VH�Sn�KYRUGDQ

YL�NXQQH�UHSUHVHQWHUH�LGHHQH�YnUH��'HWWH�EOLU�VRP�UHJHO�JMRUW�DY�GHVLJQHUH�YHG�n�XWYLNOH

SURWRW\SHU��9L�GHILQHUHU�HQ�SURWRW\SH�VRP�HQ�UHSUHVHQWDVMRQ�DY�HQ�LGH�XDYKHQJLJ�DY�PHGLXP�

�%UDWWHWHLJ��������V������

'HW�HU�RIWH�WUH�KRYHGRPUnGHU�PDQ�NDQ�IRNXVHUH�Sn�QnU�PDQ�VNDO�XWYLNOH�HQ�SURWRW\SH��'LVVH�HU

UROOH��IRUP��ORRN�DQG�IHHO��RJ�LPSOHPHQWDVMRQ����+RXVH�	�+LOO��������V������������

)LJXU����GH���KRYHGRPUnGHQH�YHG�SURWRW\SLQJ

+HU�YLO�UROOH�SURWRW\SHU�RIWHVW�VH�Sn�VS¡UVPnO�RP�KYD�DUWHIDNWHQ�NDQ�JM¡UH�IRU�EUXNHUHQ��DOWVn

PHU�IRNXV�Sn�IXQNVMRQ��9LGHUH�YLO�IRUP�OHJJH�PHU�W\QJGH�Sn�RSSOHYHOVH�RJ�YLVXHOOH�LQQWU\NN�

7LO�VOXWW�NDQ�PDQ�RJVn�VH�Sn�LPSOHPHQWDVMRQHQ�VRP�VYDUHU�Sn�VS¡UVPnO�UHODWHUW�WLO�GHW�WHNQLVNH

RJ�KYLONH�XWIRUGULQJHU�PDQ�NDQ�RSSOHYH�KHU��+RXVH�	�+LOO��������V������������

�����5ROH���IRNXV�Sn�IXQNVMRQ

,�VWDUWHQ�KDGGH�YL�PDQJH�LGHHU�HWWHU�n�KD�DQDO\VHUW�DOO�GDWDHQ�YnU��'HUIRU�YDU�GHW�QDWXUOLJ�n

NRPPH�RSS�PHG�IOHUH�LGHHU�VDPWLGLJ��9L�VDWWH�KHU�HW�IRNXV�Sn�KYD�SURWRW\SHQ�VNXOOH�RSSQn�RJ

GHUIRU�VWDUWHW�PHG�HQ�UROOH�SURWRW\SH��'HWWH�YDU�Q\WWLJ�IRU�YL�NXQQH�ODJH�HQNOH�UHSUHVHQWDVMRQHU

VRP�YL�NMDSW�NXQQH�YLVH�EUXNHUHQH�YnUHV��9L�NRP�RSS�PHG�ILUH�IRUVNMHOOLJH�O¡VQLQJHU�

�� 3URWRW\SH�����.YLWWHULQJVK\OOH

'HQ�I¡UVWH�O¡VQLQJHQ�VYDUWH�Sn�VS¡UVPnOHW�DQJnHQGH�NRPPXQLNDVMRQ�PHOORP�NXQGHQ�RJ

EDULVWDHQH��3UREOHPVWLOOLQJHQ�KHU�YDU�DW�GHW�LEODQW�YDU�YDQVNHOLJ�IRU�EDULVWDHQH�n�NRPPXQLVHUH

��



QnU�EHVWLOOLQJHU�YDU�IHUGLJ��SULRULWHULQJHU�DY�EHVWLOOLQJHU�RJ�JHQHUHOO�NRRUGLQHULQJ��5ROOHQ�WLO

SURWRW\SHQ�YDU�DW�EUXNHUHQ�NXQQH�NRPPXQLVHUH�PHG�NXQGHQH�YHG�n�OD�GH�I¡OJH�PHG�Sn�VLQ

EHVWLOOLQJ�YHG�n�EOL�JLWW�HQ�EULNNH�VRP�YLOOH�VLJQDOLVHUH�QnU�NDIIHQ�YDU�IHUGLJ�

�� 3URWRW\SH�����5XWLQHWDYOH

'HQ�DQGUH�O¡VQLQJHQ�Vn�Sn�VWDQGDUGLVHULQJ���PHU�VSHVLILNW�XQGHU�NDWHJRULHQ�DUEHLGVRSSJDYHU�

3UREOHPVWLOOLQJHQ�KHU�YDU�DW�DOOH�GH�DQVDWWH�KDGGH�IRUVNMHOOLJH�PnWHU�n�DUEHLGH�Sn��'HW�YDU

GHUIRU�HW�EHKRY�IRU�VWDQGDUGLVHULQJ��/¡VQLQJHQ�YL�NRP�IUHP�WLO�KHU�YDU�DOWVn�DW�PDQ�VNXOOH�KD

HQ�WDYOH�PHG�DOOH�RSSJDYHQH�RJ�DW�PDQ�NXQQH�VMHNNH�DY�GLVVH�YHG�n�VNDQQH�PHG�HQ�EULNNH

HOOHU�OLJQHQGH�

�� 3URWRW\SH�����2SSVNULIWVWDYOH

2SSVNULIWVWDYOHQ�Vn�Sn�VWDQGDUGLVHULQJ�DY�RSSVNULIWHU��1RH�DY�SUREOHPHW�YL�IDQW�XQGHU

GDWDLQQVDPOLQJHQ�RJ�DQDO\VHQ�YDU�DW�NXQQVNDSVQLYnHW�IRUYHQWHW�DY�NXQGHQH�RJ�GHQ�EDULVWDHQH

KDGGH�YDU�XMHYQ��L�WLOOHJJ�WLO�VWRUH�LQGLYLGXHOOH�IULKHWHU�QnU�GHW�NRP�WLO�IUHPJDQJVPnWH�Sn�XOLNH

GULNNHU��/¡VQLQJHQ�KHU�YDU�GHUIRU�n�JL�HQ�EHGUH�RYHUVLNW�RYHU�DOOH�GH�IRUVNMHOOLJH�RSSVNULIWHQH�

�� 3URWRW\SH�����6RUWHULQJVK\OOH

6RUWHULQJVK\OOHQ�IRNXVHUWH�Sn�GH�LQWHUH�V\VWHPHQH�RJ�NRPXQLNDVMRQ�PHOORP�DQVDWWH�IULYLOOLJH�

'HQQH�O¡VQLQJHQ�VNXOOH�OD�EUXNHUQH�VRUWHUH�IDNWXUDHU��O¡QQVVOLSS�RJ�DQGUH�DGPLQLVWUDVMRQV

UHODWHUWH�GRNXPHQWHU�L�HQ�IDUJHNRGHW�K\OOH�VRP�NXQQH�NRPPXQLVHUH�YLGHUH�PHG�DQGUH

DYGHOLQJHU�

��



)LJXU�����'H�ILUH�I¡UVWH�SURWRW\SHQH

�������7LOEDNHPHOGLQJHU

�� )¡UVWH�LWHUDVMRQ���ZRUNVKRS�IRUPDW�

6FHQDULR� %UXNHUHQ�EOH�SUHVHQWHUW�PHG�DOOH�GH�ILUH O¡VQLQJHQH�VRP�ODYRSSO¡VHOLJH�SURWRW\SHU

RJ�JLWW�HQ�XWG\SHQGH�EHVNULYHOVH�DY�IXQNVMRQHQH�

7LOEDNHPHOGLQJHU� %UXNHUQH�JD�VD�VLQH�PHQLQJHU�RJ REVHUYDVMRQHU��'HWWH�LQNOXGHUWH�DW�GH

IRUNDVWHW�LGHHQH�RP�SURWRW\SH���RJ����3URWRW\SH���YDU�OLWH�DNWXHOW�IRUGL�GHQ�RYHUNRPSOLVHUWH

DUEHLGHW�WLO�EDULVWDHQH�YHG�n�NUHYH�HQ�HNVWUD�KDQGOLQJ�KYHU�JDQJ�GH�KDGGH�XWI¡UW�HQ�RSSJDYH�

3URWRW\SH���YDU�RJVn�OLWH�LQWHUHVVDQW�IRUGL�GH�DOOHUHGH�KDGGH�HW�LQWHUQW�V\VWHP�VRP�IXQJHUWH�RJ

GHW�EOH�IRU�P\H�n�VNXOOH�VWDUWH�PHG�HW�KHOW�DQQHW�V\VWHP�

.RQNOXVMRQ�L�I¡UVWH�LWHUDVMRQ� 9L�VWR�GD�LJMHQ�PHG SURWRW\SH���RJ���VRP�DOWHUQDWLYHU�YL

NXQQH�VH�YLGHUH�Sn�

��



�� *UXSSHSUHVHQWDVMRQ

,�JUXSSH�SUHVHQWDVMRQHQ�YLVWH�YL�WLO�DOOH�IXQQHQH�YnUH�Vn�ODQJW�RJ�KYD�EUXNHUQH�KDGGH�XWWU\NW�L

I¡UVWH�LWHUDVMRQ��+HU�EOH�GHW�IRU�HNVHPSHO�IRUHVOnWW�DW�YL�NXQQH�KD�HW�HJHW�I\VLVNV�REMHNW�VRP

NXQGHQ�NXQQH�WD�PHG�VHJ�VOLN�DW�GH�KDGGH�PXOLJKHW�WLO�n�EHYHJH�VHJ�ERUW�IUD�GLVNHQ��,�WLOOHJJ

EOH�GHW�VDJW�DW�SURWRW\SH���PXOLJHQV�NXQQH�RYHUNRPSOLVHUH�RSSJDYHQH�WLO�EUXNHUHQ�

�� $QGUH�LWHUDVMRQ����'LDORJ

+HU�SUHVHQWHUWH�YL�EHJJH�GH�WR�SURWRW\SHQH�PHU�L�G\EGHQ��9L�KDGGH�RJVn�DOOHUHGH�JMRUW�HQ

HQGULQJ�KYRU�YL�IRUHVOn�HW�REMHNW�VRP�WLOORW�EUXNHUHQ�n�NRPPXQLVHUH�PHG�NXQGHQ�VHOY�Sn

DYVWDQG���'HWWH�YDU�QRH�EUXNHUHQ�OLNWH��0HQV�PHG�SURWRW\SH���Vn�YDU�GH�JDQVNH�IRUQ¡\G�PHG

WDYOH�LGHHQ��PHQ�V\QHV�DW�DUGXLQR�GHOHQ�EOH�IRU�P\H�IRUGL�GD�PnWWH�GH�WU\NNH�Sn�HQ�NQDSS�KYHU

JDQJ�GH�PnWWH�ODJH�NDIIHQ��'HW�YDU�GHUIRU�JDQVNH�OLN�WLOEDNHPHOGLQJ�VRP�L�JUXSSH

SUHVHQWDVMRQHQ�RJ�GHW�EHJ\QWH�n�EOL�NODUW�DW�YL�VNXOOH�IRUWVHWWH�PHG�SURWRW\SH���

�����³/RRN�DQG�IHHO´���.RQVHSW�RJ�IRUPNRQVHSW

³(Q�YLNWLJ�GHO�DY�GHVLJQDUEHLG�HU�n�IRUPXOHUH�LGHHQ�VRP�VNDO�In�IRUP«´��%UDWWHWHLJ�������V�

�����'HUIRU�HU�SURVHVVHQ�PHG�n�NRPPH�IUHP�WLO�NRQVHSWHW�DW�PDQ�XWIRUVNHU�IRUPHU�RJ�VNLVVHU�

0HQV�HW�IRUPNRQVHSW�HU�GD�GH�PLGOHQH�RJ�PDWHULDOHQH�VRP�EOLU�EUXNW�IRU�n�NRQNUHWLVHUH�VHOYH

NRQVHSWHW���%UDWWHWHLJ��������V������

9L�VWDUWHW�GHUIRU�PHG�n�XWIRUPH�NRQVHSWHW�YnUW�IRU�SURWRW\SH����9L�IDQW�IRUW�XW�DW�GHW�NXQQH

RSSVWn�QRHQ�SUREOHPHU�VRP�YL�PnWWH�Y UH�RSSPHUNVRPPH�Sn��+YLV�GHW�YDU�HW�KHNWLVN�VNLIW

YDU�GHW�HQ�EHJUHQVLQJ�IRU�KYRU�PDQJH�NYLWWHULQJHU�K\OOHQ�NXQQH�KnQGWHUH�VDPWLGLJ��9L�JLNN

YLGHUH�WLO�n�VH�Sn�GHQ�KHOKHWOLJH�VDPPHQKHQJHQ��HQ�WLQJ�VRP�YDU�YLNWLJ�L�IRUKROG�WLO�n

NRQNUHWLVHUH�VHOYH�NRQVHSWHW�YDU�n�VH�KYRUGDQ�GHQ�YLOOH�IXQJHUH�L�PLOM¡HW��'D�Vn�YL�DW�EUXNHUHQ

WUHQJWH�SODVV�IRU�n�NXQQH�JM¡UH�RSSJDYHQH�VLQH��RJ�DW�GHW�RIWH�NXQQH�NRPPH�YDQQ�HOOHU�V¡O�VOLN

VRP�NDIIH��VLUXS�RJ�PHON��'HUIRU�WUHQJWH�YL�n�VSDUH�Sn�SODVV�RJ�EUXNH�GH�ULNWLJH�PDWHULDOHQH�

6DPPHQ�PHG�EUXNHUQH�NRP�YL�IUHP�WLO�DW�YL�¡QVNHW�n�KD�HQ�SURWRW\SH�KYRU�IRUPNRQVHSWHW

OLJQHW�HQ�WUDSS�IRUGL�GD�NXQQH�GHQ�KHQJH�QHG�IUD�EHQNHQ�QRH�VRP�YLOOH�VSDUH�Sn�SODVV��,�WLOOHJJ

PnWWH�GHW�Y UH�HQ�PnWH�EULNNHQ�NXQQH�NRPPXQLVHUH�PHG�K\OOHQ�VOLN�DW�EUXNHUHQ�YLVVWH�QnU

NDIIHQ�YDU�IHUGLJ��'HWWH�IDQW�YL�XW�DW�YL�NXQQH�JM¡UH�JMHQQRP�O\VLQGLNHULQJ�YHG�EUXN�DY�/('

ODPSHU��Sn�GHQQH�PnWHQ�YLO�IHUGLJODJGH�GULNNHU�LNNH�EOL�XV\QOLJ�IRU�NXQGHQ�

��



)LJXU�����ORRN�DQG�IHHO�SURWRW\SHU

)LJXU�����XWYLGHW�SURWRW\SH�PHG�O\VLQGLNHULQJ�L�SURWRW\SHQ

��



�����,PSOHPHQWDVMRQ���7HNQLVN

1nU�YL�I¡OWH�DW�YL�KDGGH�InWW�HQ�JRG�IRUVWnHOVH�DY�KYRUGDQ�SURWRW\SHQ�VNXOOH�VH�XW�RJ�IXQJHUH�

EHJ\QWH�YL�n�WHQNH�Sn�KYRUGDQ�GHWWH�NXQQH�EOL�LPSOHPHQWHUW�Sn�HQ�WHNQLVN�PnWH��,VWHGHQIRU�n

KRSSH�UHWW�LQQ�L�NRGLQJ�Vn�YDU�GHW�YLNWLJ�n�IRUVWn�KYRUGDQ�GH�I\VLVNH�GHOHQH�YLOOH�EOL�VDWW

VDPPHQ��'HUIRU�VWDUWHW�YL�PHG�n�ODJH�HQ�K¡\RSSO¡VHOLJ�SURWRW\SH��9LGHUH�EHJ\QWH�YL�n

GLVNXWHUH�KYRUGDQ�DUGXLQR�PHG�/('�ODPSH�RJ�VHQVRU�VNXOOH�NRPPXQLVHUH�VDPPHQ� +HU�VHU

PDQ�KYRUGDQ�K\OOHQ�VHU�XW�RJ�GHQ�LGHHQ�IRUPNRQVHSWHW�VRP�HU�HQ�³WUDSS´�

%LOGH����0HU�K¡\RSSO¡VHOLJ�SURWRW\SH

�����(QGHOLJ�O¡VQLQJ

9L�NRP�WLO�VOXWW�IUHP�WLO�HQ�SURWRW\SH�VRP�HU�YLVW�L�ELOGHW�XQGHU�RJ�EHVNUHYHW�L�GHWDOM�L�GHQ

WHNQLVNH�UDSSRUWHQ��+HU�KDU�YL���ERNVHU�XWVW\UW�PHG�/('�ODPSHU��GLVVH�HU�NREOHW�WLO�DUGXLQRHQ

RJ�NDQ�NRPPXQLVHUH�RYHU�OHQJUH�DYVWDQGHU��+YHU�ERNV�VWnU�Sn�HQ�WU\NNVHQVRU��1nU�ERNVHQ�VWnU

Sn�WU\NNVHQVRUHQ�YLO�ODPSHQ�Y UH�VNUXGG�DY��PHQ�QnU�ERNVHQ�HU�PHG�NXQGHQ�RJ�NDIIHQ�VHWWHV

Sn�WU\NNVHQVRUHQ�Vn�YLO�ODPSHQ�O\VH��%DNVLGHQ�DY�SURWRW\SHQ�HU�XWVW\UW�PHG�PDJQHWHU��GLVVH

YLO�JL�PXOLJKHW�WLO�n�KHQJH�RSS�NYLWWHULQJHU�IRU�KYHU�EHVWLOOLQJ� 3URWRW\SHQV�NRQVHSW�HU

NRPPXQLNDVMRQ�RJ�IRUPNRQVHSWHW�WUDSS�VW¡WWHU�RSS�XQGHU�EUXNHUQHV�¡QVNH�RP�HQ

SODVVHIIHNWLY�SURWRW\SH�VRP�HIIHNWLYLVHUHU�KYHUGDJHQ�GHUHV�

��



%LOGH����%LOGH�DY�SURWRW\SHQ�IUD�NXQGHQV�SHUVSHNWLY�RJ�EDULVWD�VLWW�SHUVSHNWLY

���7HNQLVN�O¡VQLQJ

'HW�YLGHUH�VWHJHW�YDU�Vn�n�ODJH�HQ�WHNQLVN�O¡VQLQJ��6LGHQ�GHW�VNXOOH�EOL�JLWW�VLJQDOHU�RYHU�HQ

YLVV�GLVWDQVH�YDU�PnOHW�n�EUXNH�:LIL��9L�ILNN�VRP�WLSV�n�IRNXVHUH�Sn�¡QVNHW�IXQNVMRQDOLWHW�QnU

YL�NRGHW�IRU�n�Vn�OHJJH�WLO�WLONREOLQJHQ��'HW�n�OHJJH�WLO�:LIL�YDU�NUHYHQGH��+HOGLJYLV�NXQQH�YL

In�LQQVNXGG�IUD�IRUHOHVHUH�RJ�PHGVWXGHQWHU��6HOYH�LPSOHPHQWDVMRQHQ�DY�NRGH�RJ�NRPSRQHQWHU

WLO�O\V��WU\NNVHQVRU�RJ�YLEUDVMRQVPRWRU�JLNN�YHOGLJ�JUHLW��0HQ�HW�SUREOHP�YDU�DW

YLEUDVMRQVPRWRUHQH�YDU�¡GHODJWH��'HWWH�JMRUGH�DW�YL�PnWWH�Jn�RYHU�WLO�3LH]R�L�VWHGHW��(Q�DQQHQ

XWIRUGULQJ�YL�KDGGH�YDU�n�NXQQH�JL�ULNWLJ�DQWDOO�YROW�WLO�(63¶HQ�YL�EUXNWH��/¡VQLQJHQ�EOH�n

EUXNH�HQ�/����9��UHJXODWRU��+HU�ORGGHW�YL�VOLN�DW�HW��9�EDWWHUL�EOH�NREOHW�WLO�,1387�RJ

*5281'�Sn�UHJXODWRUHQ�VRP�JMRUGH�VOLN�DW�287387�JD��9�KYRU�YL�Vn�NXQQH�ORGGH�Sn

SLQKHDGHUV�WLO�n�IHVWH�Sn�(63¶HQ�GHU�

�����7HNQLVN�XWVW\U���EHJUHQVQLQJHU

*UXQQHW�EXGVMHWW�NM¡SWH�YL�NXQ�LQQ�pQ�WU\NNVHQVRU��GD�GHQ�NRVWHW�����NU�SU�VWN��3ODQHQ�YDU

HJHQWOLJ�n�KD�IHP�VW\NNHU��PHQ�GHWWH�EOH�GHVVYHUUH�LNNH�PXOLJ��9L�LPSOHPHQWHUWH

IXQNVMRQDOLWHW�WLO�WU\NNVHQVRUHQ�YL�NM¡SWH��RJ�GH�UHVWHUHQGH�YLO�Y UH�I\VLVNH�REMHNWHU�VRP�HU

��



PHQW�WLO�n�UHSUHVHQWHUH�WU\NNVHQVRUHQ��9L�WHQNWH�DW�L�RJ�PHG�DW�YL�KDU�NODUW�n�LPSOHPHQWHUH

IXQNVMRQDOLWHW�WLO�pQ�VHQVRU��YLOOH�L�RJVn�NODUW�n�JM¡UH�GHW�VDPPH�IRU�GH�UHVWHUHQGH�

)LJXU������'�PRGHOO�DY�SURWRW\SH

���(YDOXHULQJ

(YDOXHULQJ�KDU�KHQVLNW�L�n�VH�DW�DUWHIDNWHQ�YLUNHU�VRP�GHQ�VNDO��'HWWH�NDQ�JM¡UHV�EnGH

IRUPDWLYW�RJ�VXPPDWLYW��)RUPDWLYW�HU�QnU�PDQ�VHU�Sn�HQGULQJHU�VRP�NDQ�EOL�JMRUW�Sn

SURWRW\SHQ�XQGHUYHLV�PHQV�VXPPDWLYW�HU�HQ�RSSVXPPHUHQGH�HYDOXHULQJ�QnU�GHVLJQUHVXOWDWHW

HU�NODUW��,�WLOOHJJ�EOLU�NDQ�HYDOXHULQJ�HQWHQ�VNMH�L�QDWXUOLJH�PLOM¡HU�HOOHU�L�HQ�ODE���%UDWWHWHLJ�

������V������

�����)RUPDWLYH�HYDOXHULQJHU

8QGHUYHLV�L�SURVMHNWHW�KDGGH�YL�IOHUH�HYDOXHULQJHU�EnGH�PHG�RJ�XWHQ�EUXNHUHQ�IRU�n�MXVWHUH

SURWRW\SHQ��9L�¡QVNHW�n�LQYROYHUH�EUXNHUHQ�Vn�P\H�VRP�PXOLJ�L�HYDOXHULQJHQ��PHQ�IRU�n

NRPPH�IUHP�WLO�GH�PHVW�UHOHYDQWH�SUREOHPVWLOOLQJHQH�YDU�GHW�RJVn�YLNWLJ�DW�YL�EUXNWH�WLG�Sn�n

UHIOHNWHUH�Sn�SUREOHPVWLOOLQJHQ�LQWHUQW��'HW�HU�RIWH�OHWW�n�EOL�HQVSRUD�L�KYRUGDQ�PDQ�VHU�Sn�HW

SUREOHP�RJ�GHUIRU�WRN�YL�L�EUXN�HW�SDU�IRUVNMHOOLJH�WHNQLNNHU�IRU�n�VH�SUREOHPHW�IUD�HQ�DQQHQ

VLGH�HOOHU�YLQNHO�
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�����,QWHUQ�HYDOXHULQJ���SHUVSHNWLYHU

9L�EUXNH�HW�DY�JUXSSHP¡WHQH�YnUH�Sn�n�SU¡YH�n�NRPPH�PHG�Q\H�LGHHU�RJ�IRUVODJ�WLO�KYRUGDQ

YL�NXQQH�YLGHUHXWYLNOH�LGHHQH��9L�JMRUGH�GHWWH�YHG�n�EUXNH�HQ�DNWLYLWHW�KYRU�YL�VNXOOH�VH�Sn

SURWRW\SHQ�IUD�ILUH�IRUVNMHOOLJH�SHUVSHNWLYHU��,�GHQQH�VDPPHQKHQJ�YDOJWH�YL�n�EUXNH

DOGHUVJUXSSHU�

,GHHQ�YDU�DW�YL�VNXOOH�VH�Sn�KYD�VRP�YLOOH�Y UH�PHVW�UHOHYDQW�HOOHU�YLNWLJ�IRU�KYHU�JUXSSH�RJ

KYLONH�IXQNVMRQDOLWHWHU�GH�YLOOH�IRNXVHUW�Sn��9L�YDOJWH�n�JM¡UH�HQ�VOLN�¡YHOVH�IRUGL

EUXNHUJUXSSHQ�YnU�KDGGH�JDQVNH�OLNH�V\Q�RJ�LGHHU�VRP�RVV�VHOY�RJ�GHUIRU�YDU�GHW�YLNWLJ�n

NXQQH�VH�SUREOHPHW�OLWW�Sn�DYVWDQG��,�WLOOHJJ�Vn�HU�GHW�HQ�ILQ�¡YHOVH�IRUGL�PDQ�NRPPHU�IUHP�WLO

IXQNVMRQDOLWHWHU�HW�DY�SHUVSHNWLYHQH�LNNH�E¡U�KD��QRH�YL�EHQ\WWHW�VRP�HQ�HOLPLQDVMRQVPHWRGH�

%LOGH����IUD�JMHQQRPI¡ULQJ�DY�DNWLYLWHW�XQGHU�JUXSSHP¡WH

9LGHUH�EUXNWH�YL�RJVn�HW�VWRU\ERDUG�IRU�n�HYDOXHUH�VLWXDVMRQHU�VRP�NXQQH�RSSVWn��'HWWH�JM¡U�DW

NRQNUHWLVHUH�LQWHUDNVMRQHQ�PHOORP�EUXNHUHQ�RJ�DUWHIDNWHQ��'D�NDQ�PDQ�VH�KYD�EUXNHUHQ�NDQ

RJ�YLO�JM¡UH�
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)LJXU�����6WRU\ERDUG�Sn�WLOWHQNW�VFHQDULR�PHG�XWYLGHW�SURWRW\SH�Sn�NYLWWHULQJVK\OOH

(Q�IRUGHO�PHG�GHQQH�HYDOXHULQJVPHWRGH�YDU�DW�GHQ�JD�HW�JRGW�RYHUEOLNN�RYHU�GHW�KHOKHWOLJH

ELOGH�RJ�PXOLJKHW�WLO�n�GLVNXWHUH�GHWDOM�Sn�KYRUGDQ�DUWHIDNWHQ�NDQ�YLGHUHXWYLNOHV�RJ

LQWHUDNVMRQHQ�VNDO�IRUHJn���%UDWWHWHLJ��������V������

�����'LDORJ�PHG�EUXNHUHQ

8QGHU�SURVHVVHQ�YDU�GHW�YLNWLJ�IRU�RVV�n�RSSUHWWKROGH�HQ�Q U�GLDORJ�PHG�EUXNHUHQ��'HWWH

KHQJHU�P\H�PHG�DW�YL�MREEHW�PHG�HQ�'0%�WLOQ UPLQJ�KYRU�EUXNHUHQ�VWnU�L�IRNXV��,�VWDUWHQ

JMRUGH�YL�REVHUYDVMRQHU�RJ�LQWHUYMXHU�IRU�n�In�HQ�IRUVWnHOVH�DY�EUXNHUHQ�VLQ�WDQNHJDQJ�RJ

SUREOHPDWLNN�L�KYHUGDJHQ��'D�YL�KDGGH�InWW�HQ�IRUVWnHOVH�DY�GHWWH�IRUWVDWWH�YL�GLDORJHQ�L�IRUP

DY�ZRUNVKRSV�PHG�DUWHIDNWHQ��3n�GHQQH�PnWHQ�KDGGH�EUXNHUHQ�KHOH�WLGHQ�PXOLJKHW�WLO�n�JL

LQQVSLOO�RJ�NRPPH�PHG�LGHHU�RP�MXVWHULQJHU�YL�EXUGH�JM¡UH��9L�KDGGH�RJVn�HQ�ZRUNVKRS�KYRU

YL�JLNN�LQQ�L�G\EGHQ�Sn�GHQ�SURWRW\SHQ�EUXNHUHQ�¡QVNHW�n�XWYLNOH�

�����6XPPDWLYW

3n�JUXQQ�DY�SURVMHNWHWV�RPIDQJ�HQGWH�DYVOXWWHW�YL�SURVHVVHQ�GD�SURWRW\SHQ�YDU�IHUGLJ��0HQ

VRP�YL�KDU�XWWU\NW�WLGOLJHUH�L�UDSSRUWHQ�VHU�YL�DW�GHW�KDGGH�Y UW�P\H�YHUGL�L�n�KD�IUHPWLGLJH

HYDOXHULQJHU�VDPPHQ�PHG�EUXNHUHQ��)RU�n�In�HQ�EHGUH�IRUVWnHOVH�DY�KYRUGDQ�SURGXNWHW�YnUW

IXQJHUHU�L�EUXNHUQHV�KYHUGDJ�KDGGH�GHW�Y UW�Q¡GYHQGLJ�n�VH�KYRUGDQ�SURGXNWHW�KDGGH�EOLWW

EUXNW�RYHU�WLG�RJ�RP�GHW�YLOOH�EOLWW�HQ�QDWXUOLJ�GHO�DY�EUXNHUHQV�UXWLQHU�

���.RQNOXVMRQ

,�VWDUWHQ�DY�GHWWH�SURVMHNWHW��YDU�PnOHW�n�XQGHUV¡NH�KYRUGDQ�YL�NXQQH�DYODVWH�HQ�EDULVWD�VLQ

VWUHVVHQGH�KYHUGDJ��8WRYHU�L�SURVMHNWHW�XWIRUVNHW�YL�P\H�UXQGW�NRPPXQLNDVMRQ�PHOORP

EDULVWDHU�Sn�VNLIW��RJ�PHOORP�EDULVWD�RJ�NXQGH��%DVHUW�Sn�DQDO\VHQ�YnU�NRP�YL�IUHP�WLO�DW
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NRPPXQLNDVMRQ�RJ�VWDQGDUGLVHULQJ�EOH�YnUH�KRYHGWHPDHU��RJ�YL�IRNXVHUWH�GHUIRU�Sn�KYRUGDQ

YL�NXQQH�XWYLNOH�QRH�VRP�NXQQH�O¡VH�SUREOHPHU�LQQHQIRU�GLVVH�RPUnGHQH�

7HPDHW�IRUP�RJ�IXQNVMRQ�KDU�IXOJW�RVV�JMHQQRP�KHOH�SURVHVVHQ��'HW�n�XWYLNOH�QRH�VRP

XWWU\NWH�HQ�W\GHOLJ�VDPPHQKHQJ�PHOORP�IRUP�RJ�IXQNVMRQ�HU�QRH�YL�MREEHW�P\H�PHG��RJ�KHOH

WLGHQ�KDU�WHQNW�Sn��c�XWYLNOH�HQ�SURWRW\SH�NDQ�Y UH�OHWW��PHQ�GHUVRP�GHW�VNDO�Y UH�HQ�NODU

UHODVMRQ�PHOORP�SURWRW\SHQV�IRUP�RJ�IXQNVMRQ�Pn�PDQ�Jn�PHU�L�G\EGHQ��XQGHUV¡NH

DNWLYLWHWHQH�WLO�EUXNHUQH�Q¡\H�RJ�HWDEOHUH�HW�IRUP�RJ�HW�IRUPNRQVHSW�VRP�VW¡WWHU�RSS�XQGHU

SURWRW\SHQV�IXQNVMRQHU�

7LGOLJ�L�SURVMHNWHW�KDGGH�YL�PDQJH�LGpHU�WLO�KYRUGDQ�YL�NXQQH�RSSQn�PnOHW�YnUW��,�O¡SHW�DY

VHPHVWHUHW�RJ�IOHUH�HYDOXHULQJHU�PHG�EUXNHUQH�YnUH�IDQW�YL�XW�DW�UXWLQHWDYOH�RJ�RSSVNULIWVWDYOH

LNNH�YDU�GHW�EUXNHUQH�YnUH�WUHQJWH��%UXNHUQH�YnUH�WUHQJWH�QRH�VRP�NXQQH�KHQJH��WD�PLQLPDOW

PHG�SODVV��RJ�JMHUQH�O¡VH�IOHUH�DY�EHKRYHQH�GHUHV��'HWWH�PnOHW�QnGGH�YL��9HG�n�ODJH�HQ

SURWRW\SH�Sn�HQ�NYLWWHULQJVK\OOH�VRP�GHNNHW�EHKRYHW�n�KHQJH�RSS�NYLWWHULQJHU�RJ

NRPPXQLNDVMRQ�IUD�EDULVWD�WLO�NXQGH�

'HW�YDU�YLNWLJ�IRU�RVV�n�LNNH�VH�Sn�SUREOHPHW�IRU�HQVLGLJ��9L�KDU�JMHQQRP�KHOH�SURVHVVHQ�WDWW

RVV�WLG�WLO�n�VH�Sn�LGpHQ�PHG�IRUVNMHOOLJH�YLQNOLQJHU��HW�HNVHPSHO�Sn�GHWWH�HU�HQ�JUXSSH¡YHOVH

KYRU�YL�ODWHW�VRP�RP�YL�UHSUHVHQWHUWH�IRUVNMHOOLJH�DOGHUVJUXSSHU�

9L�HU�JDQVNH�VWROWH�DY�SURGXNWHW�YL�KDU�XWYLNOHW��RJ�YL�I¡OHU�DW�YL�KDU�MREEHW�MHYQW�JMHQQRP

VHPHVWHUHW��EnGH�PHG�EUXNHUQH�YnUH�RJ�KYHUDQGUH�IRU�n�XWOHGH�EHKRY�RJ�ODJH�O¡VQLQJHU��9L�HU

V UOLJ�VWROWH�DY�DW�YL�NODUWH�n�O¡VH�WHQNW�LPSOHPHQWDVMRQ�PHG�:L)L��GD�GHWWH�YDU�QRH�YL�YDU

UHGGH�IRU�DW�YL�LNNH�NRP�WLO�n�PHVWUH��9L�VNXOOH�JMHUQH�KD�HQ�IXOOVWHQGLJ�LPSOHPHQWDVMRQ�PHG��

IXQJHUHQGH�WU\NNVHQVRUHU�RJ���IXQJHUHQGH�EHVWLOOLQJVEULNNHU��PHQ�YL�PnWWH�VH�YnUH

EHJUHQVQLQJHU��RJ�HU�IRUQ¡\GH�OLNHYHO�

9L�I¡OHU�DW�YL�NRP�IUHP�WLO�HQ�O¡VQLQJ�VRP�KDGGH�EUXNHUHQ�L�IRNXV��PHQ�YL�VHU�RJVn�DW�GHW�HU

PDQJH�IRUEHGULQJHU�YL�NXQQH�JMRUW�L�IUHPWLGHQ��9L�YLOOH�VRP�QHYQW�JMHUQH�KDWW�IOHUH�LWHUDVMRQHU

HWWHUVRP�SURGXNWHW�EOH�MXVWHUW�RJ�IRUEHGUHW��7RWDOW�VHWW�KDU�GHWWH�Y UW�HQ�O UHULN�RSSOHYHOVH�IRU

DOOH�JUXSSHPHGOHPPHQH��RJ�GHW�KDU�JLWW�RVV�HUIDULQJHU�RP�VDPDUEHLG�VDPW�LQQV\Q�L�KYRUGDQ

GHVLJQHUH�MREEHU�
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+RUQHFNHU�(��	�%XXU��-���������*HWWLQJ�D�JULS�RQ�WDQJLEOH�LQWHUDFWLRQ��D�IUDPHZRUN�RQ

SK\VLFDO�VSDFH�DQG�VRFLDO�LQWHUDFWLRQV��V����������

+RXGH�6�	�+LOO�&������� :KDW�GR�3URWRW\SHV�3URWRW\SH" +DQGERRN�RI�+XPDQ�&RPSXWHU

,QWHUDFWLRQ��6HFRQG�HGLWLRQ��$PVWHUGDP��(OVHYLHU�6FLHQFH�,QF
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