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)RURUG�

'HQQH�PDVWHURSSJDYHQ�HU�VNUHYHW�YnUHQ�������RJ�PDUNHUHU�VOXWWHQ�Sn�YnUW�IHPnULJH�VWXGLHO¡S�

LQQHQ�LQGXVWULHOO�¡NRQRPL�YHG�1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSHOLJH�XQLYHUVLWHW��10%8��L�cV��

$UEHLGHW� PHG� GHQQH� VWXGLHQ� KDU� JLWW� RVV� XQLN� LQQVLNW� L� WHPDWLNNHQ� UXQGW� HIIHNWHQH� /HDQ�

PHWRGLNN�KDU�Sn�VDPKDQGOLQJHQ�L�GHWDOMSURVMHNWHULQJVIDVHQ��,�WLOOHJJ�KDU�YL�InWW�HW�JRGW�LQQEOLNN�

L�PHWRGLNNHQ�VRP�EHQ\WWHV�XQGHU�IRUVNQLQJVDUEHLG���

9L�YLO�UHWWH�HQ�VWRU�WDNN�WLO�YnU�KRYHGYHLOHGHU�$VPDPDZ�7DGHJH�6KLIHUDZ�YHG�)DNXOWHWHW�IRU�

UHDOIDJ�RJ�WHNQRORJL��5($/7(.��IRU�JRGH�UnG�RJ�GHOLQJ�DY�NXQQVNDS�LQQHQ�IRUVNQLQJVDUEHLG��

'X�VYDUHU�DOOWLG�UDVNW�Sn�PDLO�RJ�HU�WLOJMHQJHOLJ�IRU�RVV�VWXGHQWHU��'HWWH�VHWWHU�YL�YHOGLJ�SULV�Sn��

RJ�YL�YLO�JL�YDUPH�DQEHIDOLQJHU�RP�GHJ�YLGHUH��,�WLOOHJJ�YLO�YL�WDNNH�+DQV�7KRPDV�+ROP�YHG�

6WDWVE\JJ�VRP�KDU�JLWW�JRG�LQQVLNW�RJ�IRUVWnHOVH�DY�/HDQ�L�GHWDOMSURVMHNWHULQJHQ��Y UW�PHG�Sn�n�

V¡UJH�IRU�RSSJDYHQV�UHOHYDQV�RJ�VDWW�RVV�L�NRQWDNW�PHG�VLWW�QHWWYHUN��'HW�UHWWHV�RJVn�HQ�VWRU�WDNN�

WLO�DOOH�LQIRUPDQWHQH�VRP�KDU�GHOWDWW�L�GHQQH�IRUVNQLQJHQ�RJ�ELGUDWW�PHG�n�VNDSH�HW�LQWHUHVVDQW�

GDWDJUXQQODJ�n�DQDO\VHUH��9L�YHW�GHUH�DOOH�KDU�HQ�WUDYHO�WLPHSODQ�RJ�VHWWHU�SULV�Sn�DW�GHUH�KDU�

GHOW�WLGHQ�GHUHV�PHG�RVV�RJ�YnUW�IRUVNQLQJVDUEHLG��

(Q�VSHVLHOO�WDNN�UHWWHV�WLO�YnUH�PHGVWXGHQWHU�IRU�HW�IDQWDVWLVN�NODVVHPLOM¡�VRP�KDU�ELGUDWW�WLO�JRG�

O ULQJ��HQ�JRG�GRVH�PHG�ODWWHU�RJ�XIRUJOHPPHOLJH�PLQQHU��7DNN�WLO�.ULVWL�0RH�6LUQHV�RJ�(PLOLH�

)RVV�$EUDKDPVHQ�7RPDVVHQ�IRU�JUXQGLJ�RJ�KMHOSVRP�NRUUHNWXUOHVLQJ��7LO�VOXWW�YLO�YL�RJVn�WDNNH�

IDPLOLHQ�RJ�YHQQHQH�YnUH�IRU�GHQ�JRGH�VW¡WWHQ�VRP�GHUH�KDU�YLVW�RVV�XQGHU�PDVWHUSHULRGHQ��
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6DPPHQGUDJ�

'DJHQV� E\JJHSURVMHNWHU� KDU� VWDGLJ� ¡NHQGH� NRPSOHNVLWHW��'HWWH� HU� IRUnUVDNHW� DY� EODQW� DQQHW�

K¡\HUH�PLOM¡DPELVMRQHU�RJ�¡NRQRPL��RJ�JMHQQRPI¡ULQJVSUHVV��QRH�VRP�NUHYHU�VW¡UUH�IRNXV�Sn�

SURVMHNWNRPSHWDQVH�RJ�VDPKDQGOLQJ��/HDQ�ILORVRILHQ�HU�OLWH�XWSU¡YG�XQGHU�SURVMHNWHULQJVIDVHQ�

DY� HW� SURVMHNW��PHQ�KDU�ELGUDWW� SRVLWLYW� LQQHQ� LQGXVWULGULIW��'HQQH� VWXGLHQ� IRUV¡NHU� GHUIRU� n�

EHVYDUH� KYRUGDQ� PHWRGHU� RJ� YHUNW¡\� IUD� /HDQ� SnYLUNHU� VDPKDQGOLQJ� L�

GHWDOMSURVMHNWHULQJVIDVHQ��VOLN�DW�DOOH�DNW¡UHQH�InU�GH�VDPPH�LQVHQWLYHQH�IRU�n�MREEH�PRW�GHW�

VDPPH�VOXWWPnOHW���

3UREOHPVWLOOLQJHQ�HU�EHVYDUW�YHG�n�NDUWOHJJH�DNW¡UHU�L�E\JJHEUDQVMHQ�VLQH�KROGQLQJHU�WLO�EUXN�

DY�/HDQ�RJ�LQVHQWLYHU��VDPW�XQGHUV¡NH�KYD�VRP�SnYLUNHU�VDPKDQGOLQJ�L�SRVLWLY�IRUVWDQG��'HW�HU�

EHQ\WWHW�HQ�NYDOLWDWLY�LQQVDPOLQJ�DY�GDWD�JMHQQRP�HQ�OLWWHUDWXUVWXGLH�Sn�DOOHUHGH�HNVLVWHUHQGH�

IRUVNQLQJ�RJ�NXQQVNDS��RJ�HQ�FDVHVWXGLH�EHVWnHQGH�DY�HQ�GRNXPHQWVWXGLH�RJ�LQWHUYMXHU�KRV�ILUH�

FDVHSURVMHNWHU�� 7RWDOW� HU� GHW� JMHQQRPI¡UW� ��� VHPLVWUXNWXUHUWH� LQWHUYMXHU�PHG� DNW¡UHU� LQQHQ�

E\JJKHUUHU��DUNLWHNWHU��UnGJLYHQGH�LQJHQL¡UHU�RJ�HQWUHSUHQ¡UHU�L�EUDQVMHQ���

6WXGLHQ�DYGHNNHU�HW�RYHUYHOGHQGH�IOHUWDOO�VRP�HU�SRVLWLYH�WLO�/HDQ�WDQNHJDQJHQ��6DPWLGLJ�HU�

GHW� IOHUH� XWIRUGULQJHU� IRU� LPSOHPHQWHULQJ� DY� GHQQH� VWUDWHJLHQ�� RYHUI¡ULQJ� PHOORP� WHRUL� RJ�

SUDNVLV�� PDQJHO� Sn� YLVXDOLVHULQJ�� HQ� WLOSDVVHW� NRQWUDNWVVWUXNWXU� RJ� IOHUH� EDUULHUHU� VRP� Pn�

RYHUNRPPHV��,�GDJ�EHQ\WWHV�GHW�PHVW�¡NRQRPLVNH�LQVHQWLYHU�L�E\JJHEUDQVMHQ��PHQ�GHW�YLVHU�

VHJ�n�Y UH�XWIRUGUHQGH�n�VNDSH�JRGH�LQVHQWLYPRGHOOHU�IRU�GHQQH�EUXNHQ�IRU�UnGJLYHUJUXSSHQ�

XQGHU�GHWDOMSURVMHNWHULQJ��)RNXV�Sn�NXOWXUE\JJLQJ��VDPORNDOLVHULQJ�RJ�nSHQKHW�HU�YHUNW¡\HQH�

RJ�PHWRGHQH�IUD�/HDQ�VRP�SnYLUNHU�VDPKDQGOLQJHQ�L�VW¡UVW�JUDG���

'HQQH� VWXGLHQ� YLVHU� DW� EUXN� DY� PHWRGHU� RJ� YHUNW¡\� IUD� /HDQ� OHJJHU� WLO� UHWWH� IRU� EHGUH�

VDPKDQGOLQJ� L� GHWDOMSURVMHNWHULQJVIDVHQ�� )RNXVHW� L� /HDQ� OLJJHU� Sn� n� VNDSH� HQ� NRQWLQXHUOLJ��

LQNOXGHUHQGH�SURVHVV��RJ�GHWWH�YLO� I¡UH�WLO�PHU�HLHUVNDS�IRU�GH�HQNHOWH� LQYROYHUW� L�SURVMHNWHW��

'HQQH�VWXGLHQ�DQEHIDOHU�GHUIRU�EUXN�DY�LNNH�¡NRQRPLVNH�LQVHQWLYHU�IRU�n�In�DOOH�DNW¡UHQH�WLO�n�

MREEH�PRW�GHW�VDPPH�VOXWWPnOHW�L�SURVMHNWHU�VRP�EHQ\WWHU�VHJ�DY�/HDQ�SURVMHNWHULQJ���

�DE�KZ�͗�>��E�WZK^:�<d�Z/E'͕�^�D,�E�>/E'͕���d�>:WZK^:�<d�Z/E'^&�^�E͕�

/E^�Ed/s�Z͕�^�D>K<�>/^�Z/E'͕�s/^h�>/^�Z/E'͕��z''��Z�E^:�E͘��
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$EVWUDFW�

7RGD\¶V�FRQVWUXFWLRQ�SURMHFWV�DUH�IDFLQJ�LQFUHDVLQJ�FRPSOH[LW\��GXH�WR�KLJKHU�HQYLURQPHQWDO�

DPELWLRQV�DQG�WKH�ILQDQFLDO�DQG�LPSOHPHQWDWLRQ�SUHVVXUH��7KLV�LQ�WXUQ�GHPDQGV�D�JUHDWHU�IRFXV�

RQ�SURMHFW�FRPSHWHQFH�DQG�LQWHUDFWLRQ��7KH�/HDQ�SKLORVRSK\�KDV�QRW�EHHQ�WHVWHG�HQRXJK�GXULQJ�

WKH�GHVLJQ�SKDVH�RI�D�SURMHFW��EXW�LW�KDV�FRQWULEXWHG�SRVLWLYHO\�ZLWKLQ�LQGXVWULDO�RSHUDWLRQV��7KLV�

WKHVLV�ZLOO�WKHUHIRUH�DLP�WR�LQYHVWLJDWH�KRZ�WRROV�DQG�PHWKRGV�IURP�/HDQ�DIIHFW�WKH�LQWHUDFWLRQ�

ZLWKLQ� WKH�GHWDLOHG�GHVLJQ�SKDVH��VR�DOO�SDUWLHV�JHW� WKH�VDPH�LQFHQWLYHV� WR�ZRUN� WRZDUGV� WKH�

VDPH�HQG�JRDO��

7KH�SUREOHP�VWDWHPHQW�KDV�EHHQ�DQVZHUHG�E\�LGHQWLI\LQJ�WKH�SDUWLHV¶�DWWLWXGH�WRZDUGV�WKH�XVH�

RI�/HDQ�DQG�LQFHQWLYHV��DV�ZHOO�DV�H[DPLQH�ZKDW�SRVLWLYHO\�LQIOXHQFHV�WKH�LQWHUDFWLRQ��7KH�VWXG\�

XVHV� TXDOLWDWLYH� FDVH� VWXG\�PHWKRGRORJ\�� 'DWD� DUH� FROOHFWHG� WKURXJK� LQWHUYLHZV�� GRFXPHQW�

UHYLHZV�DQG�OLWHUDWXUH�VWXG\��$�WRWDO�RI����VHPL�VWUXFWXUHG�LQWHUYLHZV�KDYH�EHHQ�FRPSOHWHG�ZLWK�

SDUWLHV� UHSUHVHQWLQJ� GHYHORSHU�� DUFKLWHFWV�� FRQVXOWLQJ� HQJLQHHUV� DQG� FRQWUDFWRUV� LQ� WKH�

FRQVWUXFWLRQ�LQGXVWU\��

7KLV� VWXG\� XQFRYHUV� WKDW� DQ� RYHUZKHOPLQJ� PDMRULW\� DUH� SRVLWLYH� WR� WKH� /HDQ�PLQGVHW��

6LPXOWDQHRXVO\��PXOWLSOH�FKDOOHQJHV�WKDW�FDQ�DIIHFW� WKH�LPSOHPHQWDWLRQ�RI� OHDQ�VWUDWHJ\�� WKH�

WUDQVIHU� IURP� WKHRU\� WR� SUDFWLFH�� ODFN� RI� YLVXDOL]DWLRQ�� D� FXVWRPL]HG� FRQWUDFW� VWUXFWXUH� DQG�

VHYHUDO�RWKHU�EDUULHUV��DUH�LGHQWLILHG��7RGD\��ILQDQFLDO�LQFHQWLYHV�DUH�WKH�PRVW�ZLGHO\�XVHG�IRUP�

IRU�LQFHQWLYHV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��+RZHYHU��LW�LV�VKRZQ�WR�EH�FKDOOHQJLQJ�WR�FUHDWH�

JRRG�LQFHQWLYH�PRGHOV�ZLWK�WKHVH�LQFHQWLYHV�IRU�WKH�FRQVXOWLQJ�HQJLQHHULQJ�JURXS�GXULQJ�WKH�

GHWDLO�GHVLJQ��)RFXV�RQ�EXLOGLQJ�FXOWXUH��FRORFDWLRQ�DQG�WUDQVSDUHQF\�DUH�WKH�WRROV�DQG�PHWKRGV�

IURP�/HDQ�WKDW�KDYH�WKH�PRVW�LPSDFW�RQ�WKH�LQWHUDFWLRQ��

7KLV�VWXG\�VKRZV�WKDW�WKH�XVH�RI�WRROV�DQG�PHWKRGV�IURP�/HDQ�IDFLOLWDWHV�EHWWHU�LQWHUDFWLRQ�LQ�

WKH�GHWDLO�GHVLJQ�SKDVH��,Q�/HDQ��WKH�IRFXV�LV�WR�FUHDWH�D�FRQWLQXRXV��LQFOXGLQJ�SURFHVV��DQG�WKLV�

ZLOO�OHDG�WR�D�JUHDWHU�IHHOLQJ�RI�RZQHUVKLS�IRU�WKH�LQGLYLGXDOV�LQYROYHG�LQ�WKH�SURMHFW��7KLV�VWXG\�

WKHUHIRUH�UHFRPPHQGV�WKH�XVH�RI�QRQ�ILQDQFLDO�LQFHQWLYHV�WR�JHW�DOO�LQYROYHG�SDUWLHV�WR�ZRUN�

WRZDUGV�WKH�VDPH�HQG�JRDO�LQ�SURMHFWV�WKDW�DUH�XVLQJ�/HDQ�'HVLJQ��

<�z�tKZ�^͗�>��E���^/'E͕�/Ed�Z��d/KE͕�/E��Ed/s�^͕�d,����d�/>���^/'E�W,�^�͕�

�K>K��d/KE͕�s/^h�>/��d/KE͕�d,���KE^dZh�d/KE�/E�h^dZz͘��
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,QQKROGVIRUWHJQHOVH�

)RURUG�������������������������������������������������������������������������������������������������������������������������������������������,�

6DPPHQGUDJ�������������������������������������������������������������������������������������������������������������������������������,,�

$EVWUDFW��������������������������������������������������������������������������������������������������������������������������������������,,,�

)LJXUOLVWH����������������������������������������������������������������������������������������������������������������������������������9,,�

7DEHOOLVWH���������������������������������������������������������������������������������������������������������������������������������9,,,�

'HILQLVMRQHU�RJ�EHJUHSVIRUNODULQJHU������������������������������������������������������������������������������������������,;�

��,QQOHGQLQJ�����������������������������������������������������������������������������������������������������������������������������������

����%DNJUXQQ������������������������������������������������������������������������������������������������������������������������������

����+HQVLNW�RJ�IRUPnO�����������������������������������������������������������������������������������������������������������������

����3UREOHPVWLOOLQJ�RJ�IRUVNQLQJVVS¡UVPnO��������������������������������������������������������������������������������

����$YJUHQVQLQJHU�RJ�EHJUHQVQLQJHU�����������������������������������������������������������������������������������������

����2SSJDYHQV�VWUXNWXU��������������������������������������������������������������������������������������������������������������

��7HRUL��������������������������������������������������������������������������������������������������������������������������������������������

����%\JJH���DQOHJJV��RJ�HLHQGRPVQ ULQJHQ������������������������������������������������������������������������������

������.DUDNWHULVWLVNH�WUHNN������������������������������������������������������������������������������������������������������

������,QVHQWLYHU�L�E\JJHQ ULQJHQ�������������������������������������������������������������������������������������������

����3URVMHNWPRGHOO����������������������������������������������������������������������������������������������������������������������

������'HWDOMSURVMHNWHULQJVIDVHQ����������������������������������������������������������������������������������������������

����/HDQ��������������������������������������������������������������������������������������������������������������������������������������

������/HDQ�SURVMHNWHULQJ��������������������������������������������������������������������������������������������������������

������)O\W��������������������������������������������������������������������������������������������������������������������������������

������6O¡VLQJ��������������������������������������������������������������������������������������������������������������������������

������.RQWLQXHUOLJ�IRUEHGULQJ������������������������������������������������������������������������������������������������

������9HUGLHU��������������������������������������������������������������������������������������������������������������������������

������3ULQVLSSHU����������������������������������������������������������������������������������������������������������������������

������0HWRGHU�������������������������������������������������������������������������������������������������������������������������
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������9HUNW¡\�RJ�DNWLYLWHWHU���������������������������������������������������������������������������������������������������

����6DPKDQGOLQJ������������������������������������������������������������������������������������������������������������������������

������7LOOLW������������������������������������������������������������������������������������������������������������������������������

������0nO�RJ�YHUGLHU��������������������������������������������������������������������������������������������������������������

������5HVSHNW�������������������������������������������������������������������������������������������������������������������������

������6DPKROG������������������������������������������������������������������������������������������������������������������������

����9LNWLJH�SXEOLNDVMRQHU����������������������������������������������������������������������������������������������������������

��0HWRGH���������������������������������������������������������������������������������������������������������������������������������������

����8WYLNOLQJ�DY�SUREOHPVWLOOLQJ�����������������������������������������������������������������������������������������������

����9DOJ�DY�IRUVNQLQJVGHVLJQ����������������������������������������������������������������������������������������������������

������(NVSORUHUHQGH�GHVLJQ����������������������������������������������������������������������������������������������������

������.RQVWUXNWLYLVWLVN�RJ�LQGXNWLY�WLOQ UPLQJVPnWH�����������������������������������������������������������

����9DOJ�DY�IRUVNQLQJVPHWRGH���������������������������������������������������������������������������������������������������

����,QQVDPOLQJ�DY�GDWD��������������������������������������������������������������������������������������������������������������

������/LWWHUDWXUVWXGLH�������������������������������������������������������������������������������������������������������������

������&DVHVWXGLH���������������������������������������������������������������������������������������������������������������������

����$QDO\VH�DY�GDWD�������������������������������������������������������������������������������������������������������������������

������+YRUGDQ�SULP UGDWDHQ�HU�DQDO\VHUW������������������������������������������������������������������������������

������5HOLDELOLWHW�RJ�YDOLGLWHW�������������������������������������������������������������������������������������������������

������9XUGHULQJ�DY�UHIOHNVLYLWHW���������������������������������������������������������������������������������������������

����)RUVNQLQJVHWLNN�������������������������������������������������������������������������������������������������������������������

��&DVHEHVNULYHOVH��������������������������������������������������������������������������������������������������������������������������

����/LYVYLWHQVNDSE\JJHW�����������������������������������������������������������������������������������������������������������

����2VOR�VWRUE\OHJHYDNW�������������������������������������������������������������������������������������������������������������

����%DUQH��RJ�XQJGRPVVMXNHKXVHW�WULQQ�����������������������������������������������������������������������������������

����3ROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU�����������������������������������������������������������������������������������

��5HVXOWDW�RJ�GLVNXVMRQ�����������������������������������������������������������������������������������������������������������������
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����5HVSRQVHU�IUD�XOLNH�DNW¡UHU�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�GHWDOMSURVMHNWHULQJHQ�����������������

������(W�RYHUYHOGHQGH�IOHUWDOO�HU�SRVLWLYH�WLO�/HDQ�WDQNHJDQJHQ��������������������������������������������

������9LNWLJH�EDUULHUHU�VRP�Pn�RYHUNRPPHV�IRU�n�In�IXOO�XWQ\WWHOVH�DY�/HDQ�HU�LGHQWLILVHUW

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

������)OHUH�DNW¡UHU�HU�IUXVWUHUWH�Sn�JUXQQ�DY�OLWH�RYHUI¡ULQJ�PHOORP�WHRUHWLVN�RJ�SUDNWLVN�

DQYHQGHOVH�DY�/HDQ����������������������������������������������������������������������������������������������������������������

������9LVXDOLVHULQJ�HU�HQ�PDQJHOYDUH������������������������������������������������������������������������������������

������9DOJ�DY�NRQWUDNWVVWUXNWXU�SnYLUNHU�LQIRUPDVMRQVIO\WHQ�L�SURVMHNWHW�����������������������������

����%UXN�DY�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHU�VNDO�¡QVNH�n�MREEH�PRW�GHW�VDPPH�VOXWWPnOHW����������

������(Q�LQNOXGHUHQGH�SURVHVV�IRU�XWDUEHLGHOVH�DY�VOXWWPnO�HU�PRWLYHUHQGH�������������������������

������%UXN�DY�¡NRQRPLVNH�LQVHQWLYHU�JLU�NRUWYDULJ�JOHGH�����������������������������������������������������

������%UXN�DY�LNNH�¡NRQRPLVNH�LQVHQWLYHU�HU�KROGEDUW�L�GHW�ODQJH�O¡S����������������������������������

����)DNWRUHU�VRP�NDQ�JM¡UH�VDPKDQGOLQJHQ�EHGUH�HU�LGHQWLILVHUW����������������������������������������������

������.XOWXU�Pn�SOHLHV�����������������������������������������������������������������������������������������������������������

������6DPORNDOLVHULQJ�VNDSHU�JRG�VDPKDQGOLQJ�GHUVRP�GHW�EOLU�EUXNW�ULNWLJ������������������������

������5HVSHNW��WUDQVSDUHQV�RJ�WLOOLW�EHGUHU�NRQIOLNWKnQGWHULQJ����������������������������������������������

������/HGHUH�HU�IRUELOGHU��������������������������������������������������������������������������������������������������������

��.RQNOXVMRQ���������������������������������������������������������������������������������������������������������������������������������

����2SSJDYHQV�NRQNOXVMRQ��������������������������������������������������������������������������������������������������������

����9nUW�ELGUDJ��������������������������������������������������������������������������������������������������������������������������

����$QEHIDOLQJHU�IRU�YLGHUH�IRUVNQLQJ���������������������������������������������������������������������������������������

5HIHUDQVHU�������������������������������������������������������������������������������������������������������������������������������������

9HGOHJJ�$��,QIRUPDVMRQVVNULY�RJ�VDPW\NNHHUNO ULQJ�����������������������������������������������������������������

9HGOHJJ�%��,QWHUYMXJXLGH��������������������������������������������������������������������������������������������������������������

9HGOHJJ�&��)LNWLYW�HNVHPSHO�Sn�NRGHVNMHPD�������������������������������������������������������������������������������

�
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)LJXUOLVWH�

)LJXU����2SSJDYHQV�RSSE\JQLQJ�PHG�HQNHO�IRUNODULQJ�DY�NDSLWOHQHV�KHQVLNW������������������������������

)LJXU����(NVHPSHO�Sn�SURVMHNWPRGHOO��%�VWnU�IRU�EHVOXWQLQJVSXQNW��:HVWJDDUG�HW�DO���������������

)LJXU����9LUNHPLGGHOS\UDPLGHQ��0RGLJ�HW�DO���������������������������������������������������������������������������

)LJXU����)LUH�VWHJ�IRU�n�VLNUH�JRG�IO\WHIIHNWLYLWHW���������������������������������������������������������������������������

)LJXU����2YHUVLNW�Sn�KYD�VDPKDQGOLQJ�LQQHE UHU�������������������������������������������������������������������������

)LJXU����2YHUVLNW�Sn�KYD�WLOOLW�I¡UHU�WLO�������������������������������������������������������������������������������������������

)LJXU����60$57�PnO��������������������������������������������������������������������������������������������������������������������

)LJXU����0HWRGHQV�IUHPJDQJVSURVHVV�������������������������������������������������������������������������������������������

)LJXU����3URVHVVHQ�IRU�XWDUEHLGHOVHQ�DY�SUREOHPVWLOOLQJ�RJ�IRUVNQLQJVVS¡UVPnO�������������������������

)LJXU�����,QWHUYMXSURVHVVHQ����������������������������������������������������������������������������������������������������������

)LJXU�����2YHUVLNW�RYHU�KYRUGDQ�GH�XOLNH�UROOHQH�HU�IRUGHOW�Sn�FDVHQH�����������������������������������������

)LJXU�����$QDO\VHSURVHVVHQ����������������������������������������������������������������������������������������������������������

)LJXU�����/9%�LOOXVWUHUW�DY�5DWLR�$UNLWHNWHU�.9$17��+HQWHW�IUD���8QLYHUVLWHW�L�2VOR��X�n�������

)LJXU�����26%/�LOOXVWUHUW�DY�1RUGLF�±�RIILFH�RI�DUFKLWHFWXUH��+HQWHW�IUD���2VOR�NRPPXQH��X�n���

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

)LJXU�����%86��LOOXVWUHUW�DY�.+5�$UFKLWHFWXUH��+HQWHW�IUD���c%)��X�n���������������������������������������

)LJXU�����31%�LOOXVWUHUW�DY�1RUGLF�±�RIILFH�RI�DUFKLWHFWXUH��+HQWHW�IUD���7DUDOGUXG�LQIR��X�n���

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

�

� �
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7DEHOOLVWH�

7DEHOO� ���2YHUVLNW� RYHU�EHJUHSHU�RJ� IRUNRUWHOVHU�PHG� IRUNODULQJ��(JHQ� WLOYLUNQLQJ��RP� LNNH�

NLOGH�RSSJLV��������������������������������������������������������������������������������������������������������������������������������,;�

7DEHOO����6\Y�IRUPHU�IRU�VO¡VLQJ���������������������������������������������������������������������������������������������������

7DEHOO����2YHUVLNW�RYHU�YLNWLJH�SXEOLNDVMRQHU�VRUWHUW�L�NURQRORJLVN�UHNNHI¡OJH���������������������������

7DEHOO����1¡NNHOLQIRUPDVMRQ�RP�/LYVYLWHQVNDSVE\JJHW��6WDWVE\JJ��X�n�������������������������������������

7DEHOO� ��� 1¡NNHOLQIRUPDVMRQ� RP� 2VOR� 6WRUE\OHJHYDNW� �$)5<�� X�n��� 2VOR� NRPPXQH�� X�n���

6NDQVND��X�n��D������������������������������������������������������������������������������������������������������������������������������

7DEHOO� ��� 1¡NNHOLQIRUPDVMRQ� RP� %DUQH�� RJ� XQJGRPVVMXNHKXVHW�� WULQQ� �� �/$%�� X�n���

3URGXNWIDNWD��X�n���������������������������������������������������������������������������������������������������������������������������

7DEHOO� ��� 1¡NNHOLQIRUPDVMRQ� RP� 3ROLWLHWV� QDVMRQDOH� EHUHGVNDSVVHQWHU� �0DUVWUDQG�� X�n���

6NDQVND��X�n��E��7DUDOGUXG�LQIR��X�n����������������������������������������������������������������������������������������������

7DEHOO����2YHUVLNW�RYHU�IRUVNQLQJHQV�KRYHGUHVXOWDWHU��VWUXNWXUHUW�HWWHU�IRUVNQLQJVVS¡UVPnO�������

�

� �
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'HILQLVMRQHU�RJ�EHJUHSVIRUNODULQJHU�

7DEHOO����2YHUVLNW�RYHU�EHJUHSHU�RJ�IRUNRUWHOVHU�PHG�IRUNODULQJ��(JHQ�WLOYLUNQLQJ��RP�LNNH�NLOGH�RSSJLV��

�ĞŐƌĞƉͬ&ŽƌŬŽƌƚĞůƐĞ� &ŽƌŬůĂƌŝŶŐ�

�ŬƚƆƌĞƌ� /�ĚĞŶŶĞ�ƐƚƵĚŝĞŶ͗��,͕��Z<͕�Z/�ŽŐ��Ed͘�

�ƌŬŝƚĞŬƚ�;�Z<Ϳ� WůĂŶůĞŐŐĞƌ�ŬŽŶƐĞƉƚĞƚ�ŝ�ƉƌŽƐũĞŬƚĞƚ͘�

���ͲŶčƌŝŶŐĞŶ� �ǇŐŐĞͲ͕�ĂŶůĞŐŐƐͲ�ŽŐ�ĞŝĞŶĚŽŵƐŶčƌŝŶŐĞŶ͘�

�Z�� �ƌƵŬƐĂƌĞĂů͘��ǇŐŐĞƚƐ�ďƌƵŬƐĂƌĞĂů͕�ĞŬƐŬůƵĚĞƌƚ�ǇƚƚĞƌǀĞŐŐĞƌ͘��

�ƌƵŬĞƌ� �ĞƐƆŬĞŶĚĞ͕�ĂŶƐĂƚƚĞ�ŽŐ�ĂŶƐǀĂƌůŝŐĞ�ĨŽƌ�ĚƌŝĨƚ�Ăǀ�ďǇŐŐĞƚ͘��

�d�� �ƌƵƚƚŽĂƌĞĂů͘�,ĞůĞ�ďǇŐŐĞƚƐ�ĂƌĞĂů͕�ŝŶŬůƵĚĞƌƚ�ǇƚƚĞƌǀĞŐŐĞƌ͘�

�h^Ϯ� �ĂƌŶĞͲ�ŽŐ�ƵŶŐĚŽŵƐƐũƵŬĞŚƵƐĞƚ�ƚƌŝŶŶ�Ϯ͘�

�ǇŐŐŚĞƌƌĞ�;�,Ϳ� KƉƉĚƌĂŐƐŐŝǀĞƌͬďĞƐƚŝůůĞƌͬŬũƆƉĞƌ�Ăǀ�Ğƚ�ďǇŐŐ͘�

�ĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐ� &ĂƐĞŶ�ŝ�Ğƚ�ďǇŐŐĞƉƌŽƐũĞŬƚ�ƐŽŵ�ĨŽŬƵƐĞƌĞƌ�ƉĊ�Ċ�ǀĞůŐĞ�ůƆƐŶŝŶŐĞƌ�

ƐŽŵ�ŐũƆƌ�ďǇŐŐĞƚ�ŵƵůŝŐ�Ċ�ďǇŐŐĞ�ŝ�ƉƌĂŬƐŝƐ͕�ƐĂŵƚŝĚŝŐ�ƐŽŵ�

ůƆƐŶŝŶŐĞŶĞ�Ğƌ�ŝŶŶĞŶĨŽƌ�ƌĞŐĞůǀĞƌŬ͕�ĨŽƌƐŬƌŝĨƚĞƌ�ŽŐ�ƐƚĂŶĚĂƌĚĞƌ�

;tĞƐƚŐĂĂƌĚ�Ğƚ�Ăů͕͘�ϮϬϭϬͿ͘�

�ŶƚƌĞƉƌĞŶƆƌ�;�EdͿ� KƉƉĚƌĂŐƐƚĂŬĞƌ�ŝŶŶĞŶ�ƚĞŬŶŝƐŬ�ĂƌďĞŝĚ͘�

&�sͲĚŽŬƵŵĞŶƚĂƐũŽŶ� �ŽŬƵŵĞŶƚĂƐũŽŶ�ŝŶŶĞŶ�ĨŽƌǀĂůƚŶŝŶŐ͕�ĚƌŝĨƚ�ŽŐ�ǀĞĚůŝŬĞŚŽůĚ͘�

,D^� ,ĞůƐĞ͕�ŵŝůũƆ�ŽŐ�ƐŝŬŬĞƌŚĞƚ͘�

/ŶƐĞŶƚŝǀ� �Ŷ�ĚƌŝǀŬƌĂĨƚ�ƐŽŵ�ƐŬĂƉĞƌ�ĞŶ�ŚĂŶĚůŝŶŐ�ŚŽƐ�ŵĞŶŶĞƐŬĞƌ�ŽŐ�

ĨŽƌďŝŶĚĞƐ�ŐũĞƌŶĞ�ŵĞĚ�ƵůŝŬĞ�ƚǇƉĞƌ�ŐŽĚĞƌ�ƐŽŵ�ƐŬĂů�ŵŽƚŝǀĞƌĞ�

ĂƌďĞŝĚĞƌĞ�ƚŝů�Ċ�ƵƚĨƆƌĞ�ĞŶ�ũŽďď�;�ŝǀŝƚĂ͕�ϮϬϭϵͿ͘�

<ŽŶƚƌĂŚĞƌŝŶŐ� ��ŝŶŶŐĊ�ĞŶ�ŬŽŶƚƌĂŬƚ͘�

<W/� <ĞǇ�WĞƌĨŽƌŵĂŶĐĞ�/ŶĚŝĐĂƚŽƌ�;ŶƆŬŬĞůƚĂůůƐŝŶĚŝŬĂƚŽƌͿ͘�

>s�� >ŝǀƐǀŝƚĞŶƐŬĂƉƐďǇŐŐĞƚ͘�

DEK<� DŝůůŝŽŶĞƌ�ŶŽƌƐŬĞ�ŬƌŽŶĞƌ͘��

K^�>� KƐůŽ�ƐƚŽƌďǇůĞŐĞǀĂŬƚ͘�

WE�� WŽůŝƚŝĞƚƐ�ŶĂƐũŽŶĂůĞ�ďĞƌĞĚƐŬĂƉƐƐĞŶƚĞƌ͘�

WƌŽƐũĞŬƚĞƌŝŶŐ� /ŶŶĞďčƌĞƌ͕�ŝ�ďǇŐŐĞďƌĂŶƐũĞŶ͕�Ċ�ůĂŐĞ�ďĞƐŬƌŝǀĞůƐĞƌ͕�ƉůĂŶůĞŐŐĞ͕�

ĨŽƌŵĞ�ŽŐ�ƚĞŐŶĞ�ĚĞƚĂůũĞƌ�;ZǇŐŚ�Θ�'ƵŶŶĂƌƐũĂĂ͕�ϮϬϮϮͿ͘�����

ZĊĚŐŝǀĞƌŐƌƵƉƉĞŶ� /ŶŬůƵĚĞƌĞƌ�ďĊĚĞ�ĂƌŬŝƚĞŬƚ�ŽŐ�ƌĊĚŐŝǀĞŶĚĞ�ŝŶŐĞŶŝƆƌ͘�
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ZĊĚŐŝǀĞŶĚĞ�ŝŶŐĞŶŝƆƌ�;Z/Ϳ� <ŽŶƐƵůĞŶƚ�ŝŶŶĞŶ�ƌĊĚŐŝǀĞŶĚĞ�ǀŝƌŬƐŽŵŚĞƚ͘�

^ĂŵŚĂŶĚůŝŶŐ� �ƚ�ƐĂŵƐƉŝůů�ŵĞůůŽŵ�ƚŽ�ĞůůĞƌ�ĨůĞƌĞ�ƉĂƌƚĞƌ�ŽŐ�Ğƌ�ŬŶǇƚƚĞƚ�ƚŝů�

ŬŽŵŵƵŶŝŬĂƐũŽŶĞŶ�ŵĞůůŽŵ�ĚŝƐƐĞ�;EŽĂĐŬ�Θ�dŚŽƌĂ͕�ϮϬϭϴͿ͘�

^ůƵƚƚŵĊů� /�ĚĞŶŶĞ�ƐƚƵĚŝĞŶ͗�ŵĊůĞŶĞ�ĨŽƌ�ƐůƵƚƚĞŶ�Ăǀ�Ğƚ�ƉƌŽƐũĞŬƚ͘�

�ŬƐĞŵƉůĞƌ�ƉĊ�ƐůƵƚƚŵĊů�Ğƌ�ƐĂŵĨƵŶŶƐŵĊů͕�ĞĨĨĞŬƚŵĊů�ŽŐ�

ƌĞƐƵůƚĂƚŵĊů�;ZŽůƐƚĂĚĊƐ�Ğƚ�Ăů͕͘�ϮϬϮϬͿ͘�

�

�

�
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,�GHWWH�NDSLWWHOHW�EOLU�VWXGLHQV�EDNJUXQQ�SUHVHQWHUW�PHG�GHQV�KHQVLNW�RJ�IRUPnO��'HW�KDU�EOLWW�

XWDUEHLGHW� HQ� SUREOHPVWLOOLQJ� PHG� WLOK¡UHQGH� IRUVNQLQJVVS¡UVPnO�� RJ� Q¡GYHQGLJH�

DYJUHQVQLQJHU�YLO�EOL�SUHVHQWHUW��7LO�VOXWW�YLO�RJVn�GHQ�YLGHUH�VWUXNWXUHQ�IRU�RSSJDYHQ�EOL�JMRUW�

UHGH�IRU��

�

����%DNJUXQQ�

'H�Q\HVWH�WDOOHQH�IUD�)1V�nUOLJH�VWDWXVUDSSRUW�RP�E\JJHEUDQVMHQ�YLVHU�DW�Q ULQJHQ�VWnU�IRU�����

DY� HQHUJLIRUEUXNHW� RJ� ���� DY� NOLPDJDVVXWVOLSSHQH� Sn� JOREDO� EDVLV� �8QLWHG� 1DWLRQV�

(QYLURQPHQW�3URJUDPPH���������5DSSRUWHQ�IRUWHOOHU�DW�GHW�HU�I¡UVWH�JDQJ�PDQ�VHU�HQ�V\QNHQGH�

WUHQG� VLGHQ� UDSSRUWHULQJHQV� RSSVWDUW� L� ������ 9LGHUH� XQQVN\OGHV� GHWWH� PHG� DW� DNWLYLWHWHQ� L�

E\JJHEUDQVMHQ�KDU�Y UW�ODYHUH�GD�YHUGHQV¡NRQRPLHQ�KDU�Y UW�SUHJHW�DY�SDQGHPL��7DOOHQH�YLVHU�

DOWVn� DW� SRWHQVLDOHW� IRU� n� ELGUD� WLO� UHGXVHULQJHQ� DY� NOLPDJDVVXWVOLSSHQH� L� YHUGHQ� HU� VWRUW� L�

E\JJHQ ULQJHQ��

%\JJHEUDQVMHQ�VLQH�VWDGLJ�¡NHQGH�PLOM¡DPELVMRQHU��L�WLOOHJJ�WLO�SUHVV�Sn�¡NRQRPL�RJ�XWI¡UHOVH��

ELGUDU� WLO� K¡\HUH� JUDG� DY� NRPSOHNVLWHW� L� GDJHQV� E\JJHSURVMHNWHU� �$QGHUVHQ�� ������� 'HQQH�

XWYLNOLQJHQ� KDU� I¡UW� WLO� HQ� EUDQVMH� VRP� KDU� EOLWW� PHU� VSHVLDOLVHUW� �-RQVVRQ�� ������� �NW�

NRPSOHNVLWHW� HU� KRYHGnUVDNHQ� WLO� DW� SURVMHNWHU� LNNH� O\NNHV�PHG� VLQH�PnO� �$QGHUVHQ���������

0HWLHU�2(&�KHYGHW�HWWHU�VLQ�nUOLJH�XQGHUV¡NHOVH�Sn�VWDWXV�L�E\JJHEUDQVMHQ�L�������DW�GHW�NUHYHV�

PHU� V¡NHO\V� Sn� SURVMHNWNRPSHWDQVH� YHG� ¡NW� NRPSOHNVLWHW� �%\JJHLQGXVWULHQ�� ������� 'HWWH�

VW¡WWHV�DY�6WDWLVWLVN�VHQWUDOE\Un�VRP�VLHU�DW�E\JJ��RJ�DQOHJJVEUDQVMHQ�KDU�RSSOHYG�HQ�QHGJDQJ�

L�SURGXNWLYLWHWHQ�PHG�FD�������IUD������WLO�������7RGVHQ����������

)RUULJH�DYVQLWW�W\GHU�Sn�DW�GHW�HU�HW�EHKRY�IRU�n�XWYLNOH�GDJHQV�PnWHU�n�VW\UH�SURVMHNWHU�Sn��RJ�

DW�GHW�GHUIRU�NDQ�Y UH�OXUW�n�OHWH�HWWHU�DQGUH�VWUDWHJLHU�IRU�n�VW\UH�E\JJHSURVMHNWHU��(Q�VWUDWHJL�

VRP�KDU�YRNVW�VHJ�VW¡UUH�RJ�PHU�SRSXO U�GH�VLVWH�nUHQH�HU�/HDQ��/HDQ�KDU�KDWW�SRVLWLYH�HIIHNWHU�

LQQHQ� LQGXVWUL� RJ� SURGXNVMRQ�� VDPWLGLJ� VRP� GHW� KDU� EHJ\QW� n� JM¡UH� VHJ� JMHOGHQGH� LQQHQ�

E\JJHEUDQVMHQ��/RKQH�HW�DO����������1nU�GHW�HU�VDJW��ILQQHV�GHW�OLWH�GRNXPHQWDVMRQ�Sn�SURVMHNWHU�

VRP�EHQ\WWHU�VHJ�DY�/HDQ�L�SURVMHNWHULQJVIDVHQ��
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�NW�NRPSOHNVLWHW�I¡UHU�WLO�PHU�VSHVLDOLVHULQJ�RJ�SRWHQVLHOO�VLORWHQNQLQJ�Sn�HQNOH�IDJIHOW��VDPW�

IOHUH�LQYROYHUWH�DNW¡UHU��)LVFKHU�HW�DO����������3n�JUXQQ�DY�GHWWH�YLO�GHW�RJVn�EOL�EHKRY�IRU�JRG�

VDPKDQGOLQJ�IRU�n�VLNUH�K¡\�XWQ\WWHOVHVJUDG�DY�NRPSHWDQVHQ�WLO�GH�HQNHOWH��'HW�EOH�GHUIRU�VHWW�

Sn�VRP�LQWHUHVVDQW�n�VH� VDPPHQKHQJHU�PHOORP�/HDQ�SURVMHNWHULQJ�RJ�VDPKDQGOLQJ�PHOORP�

DNW¡UHQH��

�

����+HQVLNW�RJ�IRUPnO�

3n�WLGVSXQNWHW�GHQQH�VWXGLHQ�EOH�JMHQQRPI¡UW��IDQWHV�GHW�OLWH�NRQNUHW�RJ�W\GHOLJ�IRUVNQLQJ�VRP�

VLHU� QRH� RP� KYLONH� HIIHNWHU� PDQ� NDQ� RSSOHYH� YHG� n� EUXNH� /HDQ� VRP� DUEHLGVILORVRIL� L�

GHWDOMSURVMHNWHULQJVIDVHQ�RJ�GHQV�EHW\GQLQJ�IRU�VDPKDQGOLQJHQ�PHOORP�GH�XOLNH�DNW¡UHQH��

9HG�n�EHQ\WWH�VHJ�DY�HNVLVWHUHQGH�RJ�UHOHYDQW�OLWWHUDWXU�VDPPHQ�PHG�LQQKHQWLQJ�DY�Q\�GDWD��YLO�

KHQVLNWHQ�PHG�GHQQH�VWXGLHQ�Y UH�n�VDPOH�HUIDULQJHU�IUD�HW�XWYDOJ�QRUVNH�SURVMHNWHU��)RUPnOHW�

PHG�GHQQH�IRUVNQLQJHQ�HU�n�JL�UHOHYDQWH�DNW¡UHU�RJ�IDJSHUVRQHU�HQ�G\SHUH�LQQVLNW�L�KYRUGDQ�

VDPKDQGOLQJ�YLO�SnYLUNHV�DY�/HDQ�L�GHWDOMSURVMHNWHULQJVIDVHQ��0XOLJH�JHYLQVWHU�HOOHU�WDS�PDQ�

NDQ�RSSOHYH�NQ\WWHW�WLO�VDPKDQGOLQJ�YHG�n�EHQ\WWH�VHJ�DY�GHQQH�ILORVRILHQ��YLO�EOL�EHO\VW��'HWWH�

ELGUDU�WLO�DW�OHGHUH�NDQ�JL�HQ�PHU�IDJOLJ�YXUGHULQJ�Sn�KYRUYLGW�GH�¡QVNHU�n�EHQ\WWH�/HDQ�XQGHU�

GHWDOMSURVMHNWHULQJVIDVHQ���

�

����3UREOHPVWLOOLQJ�RJ�IRUVNQLQJVVS¡UVPnO�

)RU�n�VLNUH�DW�IRUVNQLQJHQ�VRP�VNXOOH�EOL�XWI¡UW�WMHQHU�GHW�IRUPnOHW�RJ�GHQ�KHQVLNWHQ�VRP�KDU�

EOLWW�VDWW�L�NDSLWWHO������EOH�I¡OJHQGH�SUREOHPVWLOOLQJ�IRUPXOHUW��

+YRUGDQ�SnYLUNHU�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ�VDPKDQGOLQJ�L�GHWDOMSURVMHNWHULQJVIDVHQ�VOLN�

DW�DOOH�DNW¡UHQH�InU�GH�VDPPH�LQVHQWLYHQH�IRU�n�MREEH�PRW�GHW�VDPPH�VOXWWPnOHW"�

�

8W�LIUD�SUREOHPVWLOOLQJHQ�EOH�GHW�L�WLOOHJJ�IRUPXOHUW�WUH�IRUVNQLQJVVS¡UVPnO�VRP�VNDO�ELGUD�WLO�

EHVYDUHOVHQ�DY�SUREOHPVWLOOLQJHQ��

��� +YRUGDQ�UHVSRQGHUHU�GH�XOLNH�DNW¡UHQH�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�

GHWDOMSURVMHNWHULQJVIDVHQ"�

�
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��� +YRUGDQ�EUXNHV�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHQH�VNDO�¡QVNH�n�MREEH�PRW�GHW�VDPPH�

VOXWWPnOHW�L�GHWDOMSURVMHNWHULQJVIDVHQ"�

�

��� +YD� NDQ� JM¡UHV� IRU� DW� VDPKDQGOLQJHQ� PHOORP� DNW¡UHQH� VNDO� EOL� EHGUH� XQGHU�

GHWDOMSURVMHNWHULQJVIDVHQ"�

�

)RUVNQLQJVVS¡UVPnOHQH�HU�WLONQ\WWHW�SUREOHPVWLOOLQJHQ��RJ�YHG�n�EHVYDUH�GLVVH�YLO�PDQ�NXQQH�

NRPPH� IUDP� WLO� HQ� NRQNOXVMRQ� Sn� SUREOHPVWLOOLQJHQ�� 3n� GHQQH� PnWHQ� EOLU� GHUIRU�

IRUVNQLQJVVS¡UVPnOHQH� YLNWLJH� L� IRUKROG� WLO� GHQ� YLGHUH� I¡ULQJHQ� IRU� IRUVNQLQJHQ� RJ� OHJJHU�

JUXQQODJHW� IRU� LQQVDPOLQJ� RJ� DQDO\VH� DY� GDWD�� )RUVNQLQJVVS¡UVPnO� �� IRNXVHUHU� Sn� GH� XOLNH�

DNW¡UHQHV� RSSOHYHOVH� DY� /HDQ�PHWRGLNN� L� GHWDOMSURVMHNWHULQJHQ�� 'HUHWWHU� YLO�

IRUVNQLQJVVS¡UVPnO���UHWWH�VHJ�LQQ�PRW�LQVHQWLYHU�RJ�EUXNHQ�DY�GLVVH�IRU�n�VLNUH�DW�DOOH�SDUWHQH�

KDU�HW�¡QVNH�RP�n�Qn�GHW�VDPPH�VOXWWPnOHW�L�SURVMHNWHW��7LO�VOXWW�YLO�IRUVNQLQJVVS¡UVPnO���VH�Sn�

KYD�VRP�NDQ�JM¡UHV�IRU�DW�VDPKDQGOLQJHQ�VNDO�EOL�EHGUH��

�

����$YJUHQVQLQJHU�RJ�EHJUHQVQLQJHU�

%nGH�/HDQ�RJ�VDPKDQGOLQJ�HU�VWRUH�WHPDHU��'HW�KDU�GHUIRU�Y UW�Q¡GYHQGLJ�n�VHWWH�DYJUHQVQLQJHU�

RJ�EHJUHQVQLQJHU�VOLN�DW�GHQ�GHILQHUWH�SUREOHPVWLOOLQJHQ�VNDO�EOL�EHVYDUW�Sn�HQ�Vn�JRG�PnWH�VRP�

PXOLJ��

)RU�n�VW\UNH�YnU�IRUVNQLQJ��YDU�GHW�YLNWLJ�DW�SURVMHNWHQH�YDU�VDPPHQOLJQEDUH��,�WLOOHJJ�YDU�GHW�

HW�¡QVNH�RP�DW�SURVMHNWHQH�VRP�VNXOOH�VWXGHUHV�KDGGH�HQ�YLVV�NRPSOHNVLWHW��'HQQH�VWXGLHQ�HU�

GHUIRU�DYJUHQVHW� WLO�SURVMHNWHU�PHG�HQ�NRVWQDGVUDPPH�Sn�RYHU���PLOOLDUG�QRUVNH�NURQHU��RJ�

SURVMHNWHQH�EOH�SOXNNHW�XW�LIUD�GHWWH��6OLNH�SURVMHNWHU�EOLU�JMHUQH�UHIHUHUW�WLO�VRP�JLJDSURVMHNWHU�

RJ� HU� VRP� RIWHVW� NRPSOHNVH�� 'HQQH� VWXGLHQ� GHNNHU� GHUIRU� LNNH� SURVMHNWHU� PHG� HQ�

NRVWQDGVUDPPH�XQGHU���PLOOLDUG�QRUVNH�NURQHU��

'HQQH�VWXGLHQ�HU�EHJUHQVHW�WLO�n�NXQ�VH�Sn�VDPPHQKHQJHQ�PHOORP�/HDQ�RJ�VDPKDQGOLQJ�Sn�HQ�

RYHURUGQHW�PnWH��'HWWH�EOH�JMRUW�Sn�EDNJUXQQ�DY�GHQ�EHJUHQVHGH�WLGVSHULRGHQ�VRP�HU�JLWW�IRU�

IRUVNQLQJHQ��'HW� EOH� EUXNW� WLOVWUHNNHOLJ� WLG� Sn� n� DYJM¡UH� KYRU�PDQJH� SURVMHNWHU� VRP� VNXOOH�

VWXGHUHV� RJ� KYRU�PDQJH� LQIRUPDQWHU� VRP� VNXOOH� NRQWDNWHV�� ,� VDPUnG�PHG�YHLOHGHUH� EOH� GHW�

NRQNOXGHUW�PHG�DW�ILUH�SURVMHNWHU�YDU�UHDOLVWLVNH�n�XQGHUV¡NH��PHG�����LQIRUPDQWHU�IUD�KYHUW�

SURVMHNW��)RU� n� In�HW� EUHGHUH�SHUVSHNWLY�� YDU�GHW� YLNWLJ� DW� GLVVH� LQIRUPDQWHQH�NRP� IUD�XOLNH�
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DNW¡UHU�L�SURVMHNWHQH��'HUVRP�GHW�KDGGH�Y UW�PHU�WLG��YLOOH�GHW�KD�Y UW�PXOLJ�n�NRQWDNWH�IOHUH�

LQIRUPDQWHU�IUD�SURVMHNWHQH��PHQ�GHW�EOH�LNNH�VHWW�Sn�VRP�JMHQQRPI¡UEDUW�PHG�GHQ�EHJUHQVHGH�

WLGVSHULRGHQ��

�

����2SSJDYHQV�VWUXNWXU�

)LJXU���YLVHU�RSSE\JQLQJHQ�DY�GHQQH�RSSJDYHQ��

�

)LJXU����2SSJDYHQV�RSSE\JQLQJ�PHG�HQNHO�IRUNODULQJ�DY�NDSLWOHQHV�KHQVLNW��

/ŶŶůĞĚŶŝŶŐ

ͻ WƌĞƐĞŶƚĞƌĞƌ�ŽƉƉŐĂǀĞŶƐ�ďĂŬŐƌƵŶŶ͕�ŚĞŶƐŝŬƚ�ŽŐ�ĨŽƌŵĊů͘�
ͻ ZĞĚĞŐũƆƌ�ĨŽƌ�ƉƌŽďůĞŵƐƚŝůůŝŶŐ�ŽŐ�ĨŽƌƐŬŶŝŶŐƐƐƉƆƌƐŵĊů͕�ƐĂŵƚ�ƉƌĞƐĞŶƚĞƌĞƌ�
ŽƉƉŐĂǀĞŶƐ�ĂǀŐƌĞŶƐŶŝŶŐĞƌ�ŽŐ�ďĞŐƌĞŶƐŶŝŶŐĞƌ͘ �

dĞŽƌŝ

ͻ �ǀŬůĂƌĞƌ�ŶƆĚǀĞŶĚŝŐ�ŬƵŶŶƐŬĂƉ�ĨŽƌ�Ċ�ĨŽƌƐƚĊ�ŽƉƉŐĂǀĞŶƐ�ŽŵĨĂŶŐ͘�
ͻ <ĂƉŝƚƚĞůĞƚ�Ğƌ�ƐƚƌƵŬƚƵƌĞƌƚ�Ƶƚ�ĨƌĂ�ƉƌŽďůĞŵƐƚŝůůŝŶŐĞŶƐ�ŚŽǀĞĚƉƵŶŬƚĞƌ͘ �

DĞƚŽĚĞ

ͻ WƌĞƐĞŶƚĞƌĞƌ�ĨŽƌƐŬŶŝŶŐĞŶƐ�ƚŽƚĂůĞ�ĨƌĞŵŐĂŶŐƐŵĊƚĞ͘
ͻ DĞƚŽĚĞŶ�ďůŝƌ�ďĞŐƌƵŶŶĞƚ�ǀĞĚ�ŚũĞůƉ�Ăǀ�ƚĞŽƌŝ͘��

�ĂƐĞͲ
ďĞƐŬƌŝǀĞůƐĞƌ

ͻ sŝƐĞƌ�ŽŐ�ďĞƐŬƌŝǀĞƌ�ĐĂƐĞŶĞ�ƐŽŵ�Ğƌ�ǀĂůŐƚ�Ƶƚ�ĨŽƌ�ǀĊƌ�ĨŽƌƐŬŶŝŶŐ͘�

ZĞƐƵůƚĂƚ�ŽŐ�
ĚŝƐŬƵƐũŽŶ

ͻ ,ŽǀĞĚĨƵŶŶĞŶĞ�ŝ�ƐƚƵĚŝĞŶ�ďůŝƌ�ĨƆƌƐƚ�ƉƌĞƐĞŶƚĞƌƚ�ŽŐ�ĚĞƌĞƚƚĞƌ�ƵƚĚǇƉĞƚ͘�
ͻ sŝĚĞƌĞ�ĚŝƐŬƵƚĞƌĞƐ�ƌĞƐƵůƚĂƚĞŶĞ�ƐĂŵŵĞŶ�ŵĞĚ�ůŝƚƚĞƌĂƚƵƌ͘

<ŽŶŬůƵƐũŽŶ

ͻ ^ƵŵŵĞƌĞƌ�ŽƉƉ�ǀĊƌ�ĨŽƌƐŬŶŝŶŐƐ�ŚŽǀĞĚĨƵŶŶ͘�
ͻ ^ǀĂƌĞƌ�ƚǇĚĞůŝŐ�ƉĊ�ŽƉƉŐĂǀĞŶƐ�ƉƌŽďůĞŵƐƚŝůůŝŶŐ�ŽŐ�ĨŽƌƐŬŶŝŶŐƐƐƉƆƌƐŵĊů͘�
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��7HRUL�

,�GHWWH�NDSLWWHOHW�YLO�GHW�WHRUHWLVNH�JUXQQODJHW�IRU�GHQQH�IRUVNQLQJHQ�EOL�UHGHJMRUW��7HRULHQ�VRP�

EOLU�GHILQHUW�HU� UHOHYDQWH� WHPDHU�NQ\WWHW� WLO� IRUVNQLQJVVS¡UVPnOHQH��RJ�YLO�Y UH�PHG�Sn�n�JL�

VW¡UUH�NXQQVNDS�RJ�LQQVLNW�UXQGW�SUREOHPVWLOOLQJHQ���

�

����%\JJH���DQOHJJV��RJ�HLHQGRPVQ ULQJHQ�

%\JJH���DQOHJJV��RJ�HLHQGRPVQ ULQJHQ��%$(�Q ULQJHQ��HU�GHQ�QHVW�VW¡UVWH�Q ULQJHQ�L�1RUJH��

PnOW� L� YHUGLVNDSQLQJ� �%\JEDOOH�� ������ )DUERW�� ������� %\JJHQ ULQJHQ� RPIDWWHU� DOW� DUEHLG�

NQ\WWHW� WLO� Q\E\JJ�� VDPW� UHVWDXUHULQJ��RPE\JJLQJ��YHGOLNHKROG�RJ� ULYLQJ� DY�E\JJ� �+XJVWHG��

������� 'HWWH� NDQ� Y UH� XWIRUGUHQGH� HWWHUVRP� GHW� HU� PDQJH� XOLNH� DNW¡UHU� LQYROYHUW�� 'LVVH�

DNW¡UHQH�GHOHV�JMHUQH�LQQ�L�I¡OJHQGH�JUXSSHU��%\JJHQ ULQJHQV�/DQGVIRUHQLQJ��X�n�����

Ͳ� (LHQGRPVVHOVNDSHU�� *UXSSHQ� VRP� XWYLNOHU� RJ� ILQDQVLHUHU� RSSVHWQLQJHQ� DY� E\JJ��

%\JJKHUUH�IDOOHU�XQGHU�GHQQH�NDWHJRULHQ��

Ͳ� 5nGJLYHUH�RJ�DUNLWHNWHU��*UXSSHQ�VRP�WHJQHU�RJ�SURVMHNWHUHU�O¡VQLQJHU�VRP�JM¡U�E\JJHW�

E\JJEDUW��YHUGLIXOOW�IRU�XWYLNOHU�RJ�ORYOLJ����

Ͳ� 8WI¡UHQGH�DY�E\JJ�RJ�DQOHJJ��*UXSSHQ�VRP�VHWWHU�RSS�GHW�I\VLVNH�E\JJHW��.DQ�YLGHUH�GHOHV�

RSS�L�I¡OJHQGH��HQWUHSUHQ¡UHU��WHNQLVNH�HQWUHSUHQ¡UHU��E\JJPHVWHUH�RJ�DQGUH�KnQGYHUNVIDJ���

Ͳ� %\JJHYDUHSURGXVHQWHU�RJ��KDQGHO���

Ͳ� 8WOHLH�DY�PDVNLQHU�RJ�XWVW\U���

7UDGLVMRQHOW� E UHU� IRNXVHW� L� E\JJ�� RJ� DQOHJJVEUDQVMHQ� SUHJ� DY� DW� GH� HQNHOWH� GLVLSOLQHQH�

LQYROYHUW�L�E\JJHSURVMHNWHW�VNDO�In�XWI¡UW�RSSJDYHQH�VLQH��IUDPIRU�n�VDPNM¡UH�GULIWHQ�RJ�VNDSH�

HQ�V¡PO¡V�E\JJHSURVHVV��)LVFKHU�HW�DO����������'HQQH�VHOYVWHQGLJH�MREELQJHQ�YLO�QHVWHQ�DOOWLG�

UHVXOWHUH�L�NRQIOLNWHU�PHOORP�GH�XOLNH�SDUWHQH�VRP�HU�LQYROYHUW��8WIDOOHW�DY�GHWWH�YLO�Y UH�DW�

PDQ�Pn� EUXNH� WLG� RJ� UHVVXUVHU� Sn� n� O¡VH� VOLNH� NRQIOLNWHU�� IUHPIRU� n� NXQQH� RSSQn� HW� JRGW�

IXQJHUHQGH�VDPDUEHLG�LQQHQIRU�GH�UDPPHQH�VRP�KDU�EOLWW�ODJW��)LVFKHU�HW�DO����������

�
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������.DUDNWHULVWLVNH�WUHNN�

%$(�Q ULQJHQ�HU�VWRUW�VHWW�SUHJHW�DY�SURVMHNWDUEHLG��)RU�n�NXQQH�ILQQH�IRUEHGULQJVSRWHQVLDOHW�

L�SUREOHPHU�NQ\WWHW� WLO�DUEHLG�L�SURVMHNW��HU�GHW�YLNWLJ�n�IRUVWn�KYRUGDQ�VOLNW�DUEHLG�IXQJHUHU��

'HWWH�NDQ�JM¡UHV�YHG�n�VH�Sn�GH�NDUDNWHULVWLVNH�WUHNNHQH��5ROVWDGnV�HW�DO����������

Ͳ� 3URGXNWHW�HU�VRP�RIWHVW�XQLNW��RJ�JMHQQRPI¡UHV�GHUIRU�NXQ�pQ�JDQJ���

Ͳ� *MHQQRPI¡ULQJHQ�HU�UHVVXUVNUHYHQGH���

Ͳ� 6WRUW�VHWW�HU�SURVMHNWRUJDQLVDVMRQHQ�PLGOHUWLGLJ�RJ�QRNVn�XNMHQWH�IRU�KYHUDQGUH���

Ͳ� 'HW� HU� ¡QVNHOLJ� DW� SURVMHNWVDPPHQVHWQLQJHQ� HU� WYHUUIDJOLJH�� 'HWWH� I¡UHU� WLO� XOLNH�

EDNJUXQQHU�RJ�XWJDQJVSXQNW���

Ͳ� 3URVMHNWHW�KDU�HQ�EXGVMHWW��RJ�WLGVUDPPH���

Ͳ� $UEHLGVRSSJDYHQH�L� O¡SHW�DY�HW�E\JJHSURVMHNW�NDQ�GHOHV�RSS�RJ� WLOGHOHV� WLO�HQ�DQVYDUOLJ�

JUXSSH��

Ͳ� $UEHLGVRSSJDYHQH� HU� RIWH� DYKHQJLJ� DY� KYHUDQGUH� RJ� GHW� NUHYHV� SUREOHPRULHQWHUW�

NRRUGLQHULQJ�IRU�n�RSSQn�JRG�IO\W���

Ͳ� 3URVMHNWDUEHLG�� RJ� VSHVLHOW� E\JJHSURVMHNWHU�� NDQ� KD� VWRU� LQWHUHVVH� IUD� HNVWHUQH� DNW¡UHU��

HNVHPSHOYLV�P\QGLJKHWHQH��.DOVDDV���������

,� WLOOHJJ�JMHOGHU� I¡OJHQGH�NDUDNWHULVWLVNH� WUHNN�VSHVLILNW� IRU�E\JJHSURVMHNWHU� �.DOVDDV��������

6WDWVE\JJ����������

Ͳ� /DQJYDULJ�SURVMHNWJMHQQRPI¡ULQJ����

Ͳ� .RPSOHNVW���

Ͳ� 3URVMHNWRUJDQLVDVMRQHQH�HU�RIWH�VWRUH�PHG�PDQJH�LQYROYHUWH�SDUWHU���

�

������,QVHQWLYHU�L�E\JJHQ ULQJHQ�

,QVHQWLYHU�NDQ�GHILQHUHV�VRP�HQ�GULYNUDIW�VRP�VNDSHU�HQ�KDQGOLQJ�KRV�PHQQHVNHU�RJ�IRUELQGHV�

JMHUQH�PHG�XOLNH�W\SHU�JRGHU�VRP�VNDO�PRWLYHUH�DUEHLGHUH�WLO�n�XWI¡UH�HQ�MREE��&LYLWD���������

,QVHQWLYHU�GHOHV�JMHUQH�LQQ�L�¡NRQRPLVNH�RJ�LNNH�¡NRQRPLVNH��0DQMHQMH�	�0XKDQJD���������

(NVHPSOHU�Sn�GHQ�I¡UVWQHYQWH�NDQ�Y UH�¡NRQRPLVN�EHO¡QQLQJ�HOOHU�VWUDII��0DQ�NDQ�In�HQ�ERQXV�

YHG�n�Qn�PnO�� IRU�HNVHPSHO�Sn� WLG� HOOHU�NRVWQDG�� 3n� HQ� DQQHQ� VLGH�NDQ�PDQ�RSSOHYH�HNVWUD�

JHE\UHU�HOOHU�OLJQHQGH�GHUVRP�PDQ�IRU�HNVHPSHO�JnU�RYHU�IULVWHQ��'HWWH�EOLU�RIWH�UHIHUHUW�WLO�VRP�

GDJPXONW��'HULPRW�NDQ�HNVHPSOHU�Sn�LNNH�¡NRQRPLVNH�LQVHQWLYHU�Y UH�n�RSSOHYH�VDPKROG�RJ�
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WLOK¡ULJKHW�PHG�HQ�JUXSSH�L�GHW�DUEHLGHW�PDQ�JM¡U��HOOHU�DW�PDQ�VHU�Q\WWHQ�DY�DUEHLGHW�VRP�EOLU�

JMRUW� HQWHQ� IRU� DQGUH�PHQQHVNHU� HOOHU�PLOM¡HW� �6DJEHUJ�� ������� 9HG� EUXN� DY� EnGH� SRVLWLYH�

¡NRQRPLVNH�RJ�LNNH�¡NRQRPLVNH�LQVHQWLYHU�HWWHU�HQ�¡QVNHW�RSSI¡UVHO��RSSOHYGH�PDQ�HQ�¡NQLQJ�

L�VDQQV\QOLJKHW�IRU�DW�KHQGHOVHQ�JMHQWDU�VHJ��)DJEHQOH�HW�DO����������

,�E\JJHEUDQVMHQ�HU� LQVHQWLYHQH�RIWH�NQ\WWHW� WLO�NRQWUDNWHQH�VRP�EOLU�XWVWHGW�PHOORP�GH�XOLNH�

DNW¡UHQH� �2VPXQGVHQ�� ������� 'LVVH� NRQWUDNWHQH� E UHU� SUHJ� DY� ¡NRQRPLVNH� LQVHQWLYHU�� IRU�

HNVHPSHO�YHG�EUXN�DY�GDJPXONW��%UXNHQ�DY�EnGH�SRVLWLYH�RJ�QHJDWLYH�¡NRQRPLVNH�LQVHQWLYHU�

EOLU�VHWW�Sn�VRP�HW�HIIHNWLYW�PLGGHO�IRU�n�EHGUH�VOXWWUHVXOWDWHW�L�HW�E\JJHSURVMHNW��5RVH�	�0DQOH\��

��������

�

����3URVMHNWPRGHOO�

(W� E\JJHSURVMHNW� HU� ODQJYDULJ� RJ� NRPSOHNVW�� 9HG� n� EHQ\WWH� HQ� SURVMHNWPRGHOO� WLOSDVVHW�

E\JJHQ ULQJHQ�� NDQ�PDQ� EU\WH� QHG� SURVMHNWHW� L� IDVHU� RJ� DNWLYLWHWHU� �/LOOHODQG�2OVHQ� HW� DO���

�������+HQVLNWHQ�PHG�GHWWH�HU�DW�DNWLYLWHWHQH�IRUHNRPPHU�L�NRUUHNW�UHNNHI¡OJH��VDPWLGLJ�VRP�

EHVOXWQLQJHU�EOLU�WDWW�DY�UHWW�SHUVRQ�PHG�GHW�Q¡GYHQGLJH�EHVOXWQLQJVJUXQQODJHW�Sn�GHW�ULNWLJH�

WLGVSXQNWHW��/LOOHODQG�2OVHQ�HW�DO����������

�

)LJXU����(NVHPSHO�Sn�SURVMHNWPRGHOO��%�VWnU�IRU�EHVOXWQLQJVSXQNW��:HVWJDDUG�HW�DO����������

�

'HW�ILQQHV�PDQJH�SURVMHNWPRGHOOHU��RJ�)LJXU���YLVHU�HW�HNVHPSHO�KHQWHW�IUD�6LQWHI�VLQ�UDSSRUW�

RP� SURVMHNWHULQJVSODQOHJJLQJ� RJ� SURVMHNWHULQJVOHGHOVH� IUD� ����� �:HVWJDDUG� HW� DO��� ������� ,�

WLGOLJIDVHQ� V¡UJHU�PDQ� IRU� DW� SURVMHNWHW� EOLU� ULNWLJ� IRU� XWE\JJHU��0DQ� WDU� EHVOXWQLQJHU� VRP�

LQQHE UHU� EHKRY�� LQYHVWHULQJHU� RJ�PXOLJKHWHU� LQQHQ� DUHDOGLVSRQHULQJ� RJ� XWIRUPLQJ��9LGHUH�

LQQHE UHU� JMHQQRPI¡ULQJVIDVHQ� DW� SURVMHNWHW� EOLU� XWI¡UW� ULNWLJ�� +HU� WDV� EHVOXWQLQJHU� RP�
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¡NRQRPL��IUHPGULIW��JMHQQRPI¡ULQJ��XWI¡UHOVH�RJ�GULIW��6LVW�HU�GULIWVIDVHQ�GHU�E\JJHW�WDV�L�EUXN�

RJ�PDQ�MREEHU�VHJ�RSS�HUIDULQJHU�WLO�Q\H��IUHPWLGLJH�SURVMHNWHU��:HVWJDDUG�HW�DO�����������

�

������'HWDOMSURVMHNWHULQJVIDVHQ�

0nOHW�L�GHWDOMSURVMHNWHULQJVIDVHQ�HU�n�YHOJH�O¡VQLQJHU�VRP�JM¡U�E\JJHW�PXOLJ�n�E\JJH�L�SUDNVLV��

VDPWLGLJ� VRP� O¡VQLQJHQH� HU� LQQHQIRU� UHJHOYHUN�� IRUVNULIWHU�RJ� VWDQGDUGHU� �:HVWJDDUG� HW� DO���

�������'HWWH�LQQHE UHU�GHWDOMHUW�LQIRUPDVMRQ�JMHQQRP�XWIRUPLQJ�DY�WHJQLQJHU�RJ�EHVNULYHOVHU��

)¡OJHQGH�DUEHLG�HU�QRUPDOW�LQQHQ�GHWDOMSURVMHNWHULQJVIDVHQ��5ROVWDGnV�HW�DO�����������

Ͳ� 8WDUEHLGHOVH�DY�WHJQLQJHU�RJ�PHQJGHVSHVLILNDVMRQHU�IRU�LQQNM¡S�DY�PDWHULDOHU�RJ�XWVW\U���

Ͳ� )HUGLJVWLOOH� WHJQLQJHU�� DUEHLGVRPIDQJ� RJ� VSHVLILNDVMRQHU� L� IRUELQGHOVH� PHG�

NRQWUDKHULQJ��

Ͳ� 8WDUEHLGH�YHGOLNHKROGVPDQXDOHU�RJ��SURVHG\UHU���

Ͳ� 6NDIIH� GRNXPHQWDVMRQ� IUD� XQGHUOHYHUDQG¡UHU�� 'HWWH� NDQ� HNVHPSHOYLV� Y UH� )'9�

GRNXPHQWDVMRQ���

Ͳ� /DJH�GULIWVPDQXDOHU���

Ͳ� *L�RSSO ULQJ�RJ�DVVLVWDQVH�WLO�LJDQJNM¡ULQJ���

Ͳ� )XOOVWHQGLJJM¡UH�SURVHVV��RJ�V\VWHPGHVLJQ���

'HW� HU�YLNWLJ� DW� SURVMHNWHUWH� O¡VQLQJHU� HU� VLNUHW� Sn� HQ� IDJOLJ�PnWH�� VDPW� DW� GH� HU� WYHUUIDJOLJ�

NRRUGLQHUWH� �:HVWJDDUG� HW� DO��� ������� ,� WLOOHJJ�Pn� EHVOXWQLQJHU� RP� NODULQJHU� RJ� WROHUDQVHU�

PHOORP�IRUVNMHOOLJH�HOHPHQWHU�RJ�V\VWHPHU�Y UH�GHILQHUW��

�

����/HDQ�

/HDQ�EOLU�GHILQHUW�VRP�HQ�ILORVRIL�VRP�EDVHUHU�VHJ�Sn�KYRUGDQ�HQ�EHGULIW�NDQ�VNDSH�PHVW�PXOLJ�

YHUGL�IRU�NXQGHQ��YHG�n�UHGXVHUH�SURVHVVHU�VRP�EOLU�VHWW�Sn�VRP�LNNH�YHUGLVNDSHQGH��0RGLJ�HW�

DO����������0RGLJ�HW�DO���������IRUNODUHU�YLGHUH�DW�NXQGHQ�EOLU�VDWW�L�IRNXV��RJ�GHW�HU�NXQGHQV�

RSSOHYHOVH�DY�WMHQHVWHQ�HOOHU�SURGXNWHW�PDQ�YLO�RSWLPDOLVHUH��

6HOYH�RUGHW�©/HDQª�NDQ�GLUHNWH�RYHUVHWWHV�VRP�PDJHU�HOOHU�VODQN�RJ�KDQGOHU�RP�OHGHOVH��/HDQ�

PHWRGLNNHQ�NDQ�GHOHV�LQQ�L�WUH�KRYHGGHOHU��'\YH���������

��� )RUVWn�KYD�VRP�HU�YHUGL�IRU�NXQGHQ��
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��� 6NDSH�IO\W��

��� %OL�HQ�O UHQGH�RUJDQLVDVMRQ��

/HDQ� VLQ�KLVWRULH� VWDUWHW� L� -DSDQ��Q UPHUH�EHVWHPW� KRV�ELOIDEULNDQWHQ�7R\RWD� �0RGLJ� HW� DO���

�������3n�JUXQQ�DY�PLQGUH�¡NRQRPLVN�VW\UNH�HWWHU�DQGUH�YHUGHQVNULJ��PnWWH�7R\RWD�W\�WLO�DQGUH�

PHWRGHU� IRU� n� SURGXVHUH� ELOHU� DY� K¡\� NYDOLWHW� GHUVRP� GH� VNXOOH� NODUH� n� NRQNXUUHUH� PRW�

HXURSHLVNH�RJ�DPHULNDQVNH�ELOSURGXVHQWHU��'HW�WYDQJ�7R\RWD�WLO�n�XWQ\WWH�GH�G\UH�UnYDUHQH�WLO�

GHW�IXOOH�RJ�ILQQH�XW�KYLONH�GHOHU�DY�SURGXNVMRQVOLQMHQ�VRP�EOH�VHWW�Sn�VRP�VO¡VLQJ��RJ�VRP�

GHUIRU� NXQQH� UHGXVHUHV� HOOHU� IMHUQHV��'HWWH� EOH� VWDUWHQ� Sn�/HDQ� 3URGXFWLRQ� �%HUJHVHQ�� X�n���

0RGLJ�HW�DO����������6HQHUH�KDU�/HDQ�WDQNHJDQJHQ�EOLWW�WLOSDVVHW�DQGUH�W\SHU�SURGXNVMRQ��IRU�

HNVHPSHO� L� SURVMHNWHULQJVIDVHQ� RJ� XWI¡UHOVHVIDVHQ� DY� HW� E\JJHSURVMHNW�� 'LVVH� NDOOHV�

KHQKROGVYLV�/HDQ�SURVMHNWHULQJ�RJ�/HDQ�&RQVWUXFWLRQ���

6HQWUDOW�L�GULIWVVWUDWHJLHQ�WLO�7R\RWD�3URGXFWLRQ�6\VWHP�VWnU�YLUNHPLGGHOS\UDPLGHQ��YLVW�L�)LJXU�

���0RGLJ�HW�DO����������9LUNHPLGOHQH�GHOHV�LQQ�L�ILUH�QLYnHU�RJ�SUHVHQWHUHV�HQNHOWYLV�IUD�NDSLWWHO�

�������'HW�HU�VDPPHQVHWQLQJHQ�DY�YLUNHPLGOHQH�VRP�XWJM¡U�/HDQ�GULIWVVWUDWHJL��PHQ�KYRUGDQ�

GH�XOLNH�YLUNHPLGOHQH�YHNWOHJJHV�HU�RSS�WLO�HQKYHU�RUJDQLVDVMRQ��0RGLJ�HW�DO�����������

�

�

)LJXU����9LUNHPLGGHOS\UDPLGHQ��0RGLJ�HW�DO����������

�

� �



� � �
� � ��7HRUL�
�

� ���

������/HDQ�SURVMHNWHULQJ�

/HDQ�SURVMHNWHULQJ�KDQGOHU�RP�n�VNDSH�IO\W�L�SURVMHNWHULQJHQ�YHG�n�XQQJn�RJ�KLQGUH�VO¡VLQJ��

VDPW�IRUVWn�KYD�VRP�VNDSHU�YHUGL�IRU�SURVMHNWHW�RJ�NXQGHQ��6WDWVE\JJ���������3n�HQJHOVN�HU�

/HDQ�SURVMHNWHULQJ�NMHQW�VRP�/HDQ�'HVLJQ��

+HQVLNWHQ� PHG� /HDQ� SURVMHNWHULQJ� HU� n� IRUEHGUH� SURGXVHUEDUKHWHQ� WLO� HW� SURGXNW� JMHQQRP�

RSSPHUNVRPKHW�Sn�LQIRUPDVMRQVNRRUGLQHULQJ�RJ�IO\W�L�VWDUWHQ�DY�SURVMHNWHW��%URRNILHOG�HW�DO���

�������9LGHUH�KHYGHU�%URRNILHOG�P�IO���������DW�EnGH�/HDQ�SURVMHNWHULQJ�RJ�/HDQ�&RQVWUXFWLRQ�

HU�JMHQVLGLJ�DYKHQJLJ�DY�GHQ�DQGUH�IRU�n�RSSQn�HW�YHOO\NNHW�SURVMHNW���

3ULQVLSSHQH�VRP�HU�YLNWLJ�n�IRNXVHUH�Sn�IRU�n�©RSSQnª�/HDQ�SURVMHNWHULQJ�HU��%URRNILHOG�HW�DO���

�������

Ͳ� )RUVWnHOVH�IRU�NXQGHQV�YHUGLEHKRY���

Ͳ� 2SSQn�IO\W�YHG�n�IMHUQH�VO¡VHQGH�HOHPHQWHU��

Ͳ� %HQ\WWH�EDNRYHUSODQOHJJLQJ�VOLN�DW�LQIRUPDVMRQ�HU�Sn�SODVV�QnU�GHW�WUHQJV��

Ͳ� .RQWLQXHUOLJ�IRUEHGULQJ��

�

������)O\W�

)O\W�LQQHE UHU�KYRUGDQ�HW�SURGXNW�HOOHU�HQ�WMHQHVWH�EHYHJHU�VHJ��L�/HDQ�VDPPHQKHQJ�UHIHUHUW�

WLO�VRP�KYRUGDQ�HW�IO\WREMHNW�IO\WHU�JMHQQRP�SURGXNVMRQVOLQMHQ��%HUJHVHQ��X�n����'HQQH�IO\WHQ�

VNDO�Y UH�EnGH�Vn�KXUWLJ�RJ�VPLGLJ�VRP�PXOLJ��'HW�LQQHE UHU�EODQW�DQQHW�DW�PDQ�LNNH�IO\WWHU�

IO\WREMHNWHW�WLOEDNH�WLO�HW�WLGOLJHUH�VWHJ�L�SURGXNVMRQVOLQMHQ�IRU�n�JM¡UH�RP�Sn�REMHNWHW�Sn�JUXQQ�

DY� IHLO� HOOHU� OLJQHQGH� �/HDQ� &RPPXQLFDWLRQV�� X�n���� 'HUIRU� HU� GHW� YLNWLJ� DW� SURVHVVHQH� L�

SURGXNVMRQVOLQMHQ�HU�WLOSDVVHW�VOLN�DW�GHW�LNNH�HU�QRHQ�KLQGULQJHU�Sn�YHLHQ��'D�YLO�PDQ�NXQQH�

XQQJn�DW�SURGXNWHW�HQGHU�RSS�PHG�GnUOLJ�NYDOLWHW�RJ�PDQJOHU��VDPW�DW�PDQ�VOLSSHU�XQ¡GYHQGLJ�

YHQWLQJ� �%HUJHVHQ�� X�n���� (W� HNVHPSHO� Sn� HW� IO\WREMHNW� L� /HDQ� SURVMHNWHULQJ� NDQ� Y UH� HQ�

WHJQLQJVOHYHUDQVH�Sn�VDQLW UH�U¡UI¡ULQJHU��

,�/HDQ�VDPPHQKHQJ�VNLOOHU�PDQ�JMHUQH�PHOORP�WR�IRUPHU�IRU�HIIHNWLYLWHW��UHVVXUVHIIHNWLYLWHW�RJ�

IO\WHIIHNWLYLWHW��0RGLJ�HW�DO����������c�Y UH�UHVVXUVHIIHNWLY�KDQGOHU�RP�n�Q\WWLJJM¡UH�VHJ�DY�

UHVVXUVHQH�PDQ�KDU� WLO� UnGLJKHW�Sn�HQ�PHVW�PXOLJ�HIIHNWLY�PnWH��+R[PDUN���������+R[PDUN�

������� EHVNULYHU� YLGHUH� DW� IO\WHIIHNWLYLWHW� UHWWHU� EOLNNHW� ERUW� LIUD� UHVVXUVHQH� RJ� RYHU� Sn�

IO\WREMHNWHW�� )O\WHQ� JMHQQRP� SURGXNVMRQVOLQMHQ� VNDO� Y UH� Vn� HIIHNWLY� VRP�PXOLJ�� QRH� VRP�
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LQQHE UHU�DW�DOOH�SURVHVVHQH�VRP�Pn�WLO�IRU�n�VNDSH�SURGXNWHW�HU�YHUGLVNDSHQGH�RJ�DW�GHW�EOLU�

EUXNW�Vn�OLWH�WLG�VRP�PXOLJ��'HW�HU�WLGHQ�VRP�IO\WHQKHWHQ�EUXNHU�L�SURGXNVMRQVOLQMHQ�VRP�PnOHU�

IO\WHIIHNWLYLWHWHQ��7LGHQ�GHILQHUHV�IUD�EHKRYHW�RSSVWnU��RJ�IUHP�WLO�EHKRYHW�KDU�EOLWW�WLOIUHGVVWLOW�

�+R[PDUN���������9HG�n�EHQ\WWH�VHJ�DY�/HDQ�PHWRGLNN�Vn�OHJJHV�IRNXVHW�Sn�n�RSSQn�HIIHNWLY�

IO\W�IUDPIRU�HIIHNWLY�UHVVXUVEUXN��0RGLJ�HW�DO�����������

�

������6O¡VLQJ�

)RU�n�NXQQH�VNDSH�EHVW�PXOLJ�IO\W�L�SURGXNVMRQHQ��HU�PDQ�DYKHQJLJ�DY�n�UHGXVHUH�HOOHU�IMHUQH�

GH�SURVHVVHQH�VRP�EOLU�DQVHWW�VRP�VO¡VLQJ��+LFNV���������6O¡VLQJ�L�GHQQH�NRQWHNVWHQ�HU�GHILQHUW�

VRP�GH�SURVHVVHQH�VRP�LNNH�HU�PHG�Sn�n�VNDSH�YHUGL�IRU�NXQGHQ�RJ�GHUPHG�VNDSHU�GnUOLJHUH�

SURGXNVMRQVIO\W��%HUJHVHQ��X�n���0RGLJ�HW�DO����������'HWWH�NDQ�JMHOGH�IRU�HNVHPSHO�WLG��SHQJHU��

PDWHULDOHU� HOOHU� DQGUH� IRUPHU� IRU� UHVVXUVHU�� ,� 7R\RWD� 3URGXFWLRQ� 6\VWHP� VLQ� EHVNULYHOVH� DY�

VO¡VLQJ��HU�GHW�KRYHGVDNHOLJ�V\Y�IRUPHU�IRU�VO¡VLQJ�VRP�PDQ�KHOH�WLGHQ�Pn�IRUV¡NH�n�IMHUQH�

�%HUJHVHQ��X�n���0RGLJ�HW�DO����������'H�V\Y�IRUPHQH�IRU�VO¡VLQJ�HU�SUHVHQWHUW�L�7DEHOO����

7DEHOO����6\Y�IRUPHU�IRU�VO¡VLQJ��

ϭ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ŽǀĞƌƉƌŽĚƵŬƐũŽŶ�

�Ğƚ�ƐŬĂů�ŬƵŶ�ƉƌŽĚƵƐĞƌĞƐ�ĚĞƚ�ŬƵŶĚĞŶ�ƚƌĞŶŐĞƌ�ŝ�

ŚǀĞƌƚ�ƚƌŝŶŶ�Ăǀ�ƉƌŽĚƵŬƐũŽŶƐƉƌŽƐĞƐƐĞŶ͕�ŽŐ�ĚĞƚ�

ƐŬĂů�ƵŶŶŐĊƐ�Ċ�ƉƌŽĚƵƐĞƌĞ�ĨŽƌ�ŵǇĞ�Ăǀ�ĚĞƚ�ƐĂŵŵĞ�

ƉƌŽĚƵŬƚĞƚ�ĨůĞƌĞ�ŐĂŶŐĞƌ͘�

Ϯ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ǀĞŶƚŝŶŐ�

hŶƆĚǀĞŶĚŝŐ�ǀĞŶƚŝŶŐ�ƉĊ�ŵĂƚĞƌŝĂůĞƌ͕�ǀĞƌŬƚƆǇ�ŽŐ�

ŵĞŶŶĞƐŬĞƌ�ŵĊ�ĨũĞƌŶĞƐ�ǀĞĚ�Ċ�ƐĞƚƚĞ�

ƉƌŽĚƵŬƐũŽŶƐůŝŶũĞŶ�ƐĂŵŵĞŶ�ƉĊ�ĞŶ�ŽƉƚŝŵĂů�

ŵĊƚĞ͘�

ϯ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ƚƌĂŶƐƉŽƌƚ�

�Ğƚ�ŵĊ�ƌĞĚƵƐĞƌĞƐ�ƚƌĂŶƐƉŽƌƚ�Ăǀ�ƌĞƐƐƵƌƐĞƌ�ŽŐ�

ƉƌŽĚƵŬƚĞƌ͘�dƌĂŶƐƉŽƌƚ�Ğƌ�ŝŬŬĞ�ĞŶ�ǀĞƌĚŝƐŬĂƉĞŶĚĞ�

ƉƌŽƐĞƐƐ�ĨŽƌ�ƉƌŽĚƵŬƚĞƚ�ƵŶĚĞƌ�ƉƌŽĚƵŬƐũŽŶ͖�ĚĞƚ�

ƐŬĂƉĞƌ�ǀĞŶƚŝŶŐ͘�

ϰ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ŽǀĞƌƉƌŽƐĞƐƐĞƌŝŶŐ�

hŶŶŐĊ�ĂŬƚŝǀŝƚĞƚĞƌ�ƐŽŵ�ŝŬŬĞ�Ğƌ�ŶƆĚǀĞŶĚŝŐ�ĨŽƌ�

ǀĞƌĚŝĞŶ�ŬƵŶĚĞŶ�ĞƚƚĞƌƐƉƆƌ�ĞůůĞƌ�ĨŽƌ�Ăƚ�

ƉƌŽĚƵŬƚĞƚ�ƐŬĂů�ĨĞƌĚŝŐƐƚŝůůĞƐ͘�
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ϱ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ůĂŐĞƌďĞŚŽůĚŶŝŶŐ�

ZĞĚƵƐĞƌ�ŵĞŶŐĚĞŶ�ůĂŐĞƌ͕�ĚĂ�ĚĞŶŶĞ�ŝŬŬĞ�Ğƌ�

ǀĞƌĚŝƐŬĂƉĞŶĚĞ�ĨŽƌ�ŬƵŶĚĞŶ͕�ŵĞŶ�ŚĞůůĞƌ�

ĨůǇƚŚĞŵŵĞŶĚĞ�ŽŐ�ƌĞƐƐƵƌƐŬƌĞǀĞŶĚĞ�ŝ�ĨŽƌŵ�Ăǀ�

ƆŬŽŶŽŵŝ�ŽŐ�ŵĞŶŶĞƐŬĞƌ͘�

ϲ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ďĞǀĞŐĞůƐĞ�

sĞĚ�Ċ�ƐĞƚƚĞ�ŽƉƉ�ĞŶ�ĞĨĨĞŬƚŝǀ�ŽƌŐĂŶŝƐĞƌŝŶŐ�Ăǀ�

ĂƌďĞŝĚƐƐƚĞĚĞƚ�ǀŝů�ĚĞƚ�ŚŝŶĚƌĞ�Ăƚ�ĂƌďĞŝĚĞƌŶĞ�ŽŐ�

ƉƌŽĚƵŬƚĞƚ�ŽƉƉůĞǀĞƌ�ƵŶƆĚǀĞŶĚŝŐ�ǀĞŶƚŝŶŐ�ĞůůĞƌ�

ĨŽƌĨůǇƚŶŝŶŐ͘�

ϳ�
�

^ůƆƐŝŶŐ�ǀĞĚ�

ƉƌŽĚƵŬƐũŽŶ�Ăǀ�

ĚĞĨĞŬƚĞ�

ƉƌŽĚƵŬƚĞƌ�

�Ğƚ�ƐŬĂů�ŝ�ƐƚƆƌƐƚ�ŵƵůŝŐ�ŐƌĂĚ�ƵŶŶŐĊƐ�ĚĞĨĞŬƚĞ�

ƉƌŽĚƵŬƚĞƌ͘��ĞƚƚĞ�ƌĞƐƵůƚĞƌĞƌ�ŝ�ŵĞƌĂƌďĞŝĚ�ǀĞĚ�Ğƚ�

ƐĞŶĞƌĞ�ƚŝĚƐƉƵŶŬƚ�ŶĊƌ�ĨĞŝůĞŶ�ŵĊ�ĨŝŬƐĞƐ͘�

�

,�GH� VHQHUH�nUHQH�KDU�PDQ�RJVn� ODJW� WLO� HQ�nWWHQGH�IRUP�IRU�VO¡VLQJ� �%HUJHVHQ��X�n����'HQQH�

IRUPHQ� IRU� VO¡VLQJ� KDQGOHU� RP� NRPSHWDQVHQ� KRV� PHGDUEHLGHUH�� 'HWWH� LQQHE UHU� DW�

PHGDUEHLGHUH�L�EHGULIWHQ�E¡U�LQYROYHUHV�Vn�P\H�VRP�Q¡GYHQGLJ��VOLN�DW�PDQ�InU�XWQ\WWHW�GHUHV�

NRPSHWDQVH�L�DUEHLGHW��'H�DQVDWWH�EHVLWWHU�NXQQVNDSHU�RP�SURVHVVHQH�RJ�HU�GH�VRP�HU�GLUHNWH�

LQYROYHUW�L�SURGXNVMRQHQ��3n�JUXQQ�DY�GHWWH�NDQ�GH�GHUIRU�ELGUD�PHG�JRGH�LGHHU�RJ�LQQVSLOO�WLO�

Q¡GYHQGLJH�IRUEHGULQJHU��%HUJHVHQ��X�n����

,�WLOOHJJ�WLO�GLVVH�IRUPHQH�IRU�VO¡VLQJ�HU�©PDNLQJ�GRª�HW�YLNWLJ�EHJUHS��.DOVDDV���������0DNLQJ�

GR�LQQHE UHU�DW�PDQ�VWDUWHU�HQ�DNWLYLWHW�VRP�LNNH�HU�VXQQ��)RU�DW�HQ�DNWLYLWHW�NDQ�NDWHJRULVHUHV�

VRP�VXQQ��Pn�I¡OJHQGH�V\Y�IRUXWVHWQLQJHU�Y UH�Sn�SODVV��.DOVDDV����������

��� 7LGOLJHUH�DNWLYLWHW�Pn�Y UH�IHUGLJ�RJ�Y UH�DY�ULNWLJ�NYDOLWHW���

��� ,QIRUPDVMRQ��IRU�HNVHPSHO�EHVOXWQLQJHU�RJ�SURVMHNWHULQJVPDWHULDOH��Pn�Y UH�Sn�SODVV�

RJ�LQIRUPDVMRQHQ�Pn�WD�KHQV\Q�WLO�+06��NYDOLWHW�RJ�SURGXNVMRQVJMHQQRPI¡ULQJ���

��� $NWXHOO� PHQJGH� PDWHULDOHU� DY� NRUUHNW� NYDOLWHW� Pn� Y UH� WLOJMHQJHOLJ� Sn�

SURGXNVMRQVVWHGHW���

��� $UEHLGHUQH�Pn�LQQHKD�HJQHW�NDSDVLWHW�RJ�NRPSHWDQVH���

��� 5HWW�SURGXNVMRQV��RJ�VLNNHUKHWVXWVW\U�Pn�Y UH�GLVSRQLEHOW��8WVW\UHW�Pn�Y UH�VLNNHUW��

OLWH�EHODVWHQGH�RJ�HIIHNWLYW���

��� 3URGXNVMRQVVWHGHW�RJ�DGNRPVWHQ�Pn�Y UH�VLNNHU�RJ�U\GGLJ���
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��� <WUH�IRUKROG��VOLN�VRP�WLOODWHOVH��JRGNMHQQHOVHU�RJ�Y UIRUKROG��Pn�Y UH�DNVHSWDEOH���

�

������.RQWLQXHUOLJ�IRUEHGULQJ�

6RP�WLGOLJHUH�QHYQW�HU�/HDQ�GHILQHUW�VRP�HQ�ILORVRIL�PDQ�DUEHLGHU�PHG�IRU�n�KHOH�WLGHQ�VNDSH�

PHVW�PXOLJ�YHUGL�IRU�NXQGHQ��'HW�YLO�DOOWLG�Y UH�URP�IRU�IRUEHGULQJHU��RJ�GHWWH�HU�QRH�EHGULIWHQ�

Pn�OHWH�HWWHU��%HUJHVHQ��X�n����'HW�HU�KHU�EHJUHSHW�NRQWLQXHUOLJ�IRUEHGULQJ�NRPPHU�LQQ��9HG�n�

LPSOHPHQWHUH�/HDQ�L�EHGULIWHQ��YLO�PDQ�NXQQH�WLOUHWWHOHJJH�IRU�NXOWXUE\JJLQJ�EODQW�GH�DQVDWWH�

GHU�PDQ� KHOH� WLGHQ� VHU� HWWHU� IRUEHGULQJVSRWHQVLDO��'HWWH� YLO�PHGI¡UH� DW�PDQ� InU� XWQ\WWHW� GH�

DQVDWWHV� NRPSHWDQVH� RJ� NUHDWLYLWHW� WLO� n� VH� PXOLJH� HQGULQJHU� RJ� O¡VQLQJHU� Sn� SUREOHPHU� L�

SURGXNVMRQVOLQMHQ��%HUJHVHQ��X�n����9LGHUH�YLO�GHWWH�NXQQH�I¡UH�WLO�VW¡UUH�DUEHLGVPRWLYDVMRQ�RJ�

HLHUVNDSVI¡OHOVH� RYHQIRU� EHGULIWHQ�� L� WLOOHJJ� WLO� VW¡UUH� JUDG� DY� YHUGLVNDSHQGH� DNWLYLWHWHU�

�%HUJHVHQ��X�n���0RGLJ�HW�DO�����������

(W�YLNWLJ�SULQVLSS�L�/HDQ�WDQNHJDQJ�HU�DW�QnU�PDQ�RSSGDJHU�HQ�IHLO��Vn�VNDO�PDQ�VWRSSH�DUEHLGHW��

ILQQH�XW�DY�SUREOHPHW�RJ�O¡VH�GHWWH�I¡U�PDQ�IRUWVHWWHU�DUEHLGHW��)LVFKHU�HW�DO����������'HWWH�EOLU�

JMRUW�IRU�n�XQQJn�DW�IOHUH�IHLO�RSSVWnU��)RU�n�In�WLO�GHWWH�L�HW�VWRUW�SURVMHNW��VRP�PDQ�RIWH�KDU�L�

E\JJHEUDQVMHQ�� HU� GHW� YLNWLJ� DW� SURVMHNWPHGDUEHLGHUQH� HU� UOLJH� RJ� W¡U� n� LQQU¡PPH� QnU� GH�

RSSGDJHU�IHLO�HOOHU�PDQJOHU��'HW�HU�GHUIRU�YLNWLJ�DW�GHW�HU�E\JG�RSS�HQ�NXOWXU�VRP�IUHPPHU�WLOOLW�

RJ� UOLJKHW��)LVFKHU�HW�DO����������'HWWH�XWG\SHV�Q UPHUH�L�NDSLWWHO��������

�

������9HUGLHU��

9HUGLHU�GHILQHUHU�DWIHUGHQ�WLO�RUJDQLVDVMRQHQ��RJ�HU�GHW�¡YHUVWH�QLYnHW�L�YLUNHPLGGHOS\UDPLGHQ�

�0RGLJ�HW�DO�����������,QQHQIRU�E\JJHEUDQVMHQ�EHVWnU�RUJDQLVDVMRQHQ�VRP�UHJHO�DY�IOHUH�DNW¡UHU�

PHG�XOLN�EDNJUXQQ��,�VOLNH�WYHUUIDJOLJH�WHDP�HU�GHW�YLNWLJ�n�VNDSH�IHOOHV�PnO�RJ�YHUGLHU�VRP�VNDO�

JMHQQRPV\UH�RUJDQLVDVMRQHQV�NXOWXU��)LVFKHU�HW�DO����������)LVFKHU�HW�DO���������QHYQHU�DW�PDQ�

LNNH�VNDO�LJQRUHUH�GH�HQNHOWH�EHGULIWHQHV�HJQH�PnO�RJ�YHUGLHU��PHQ�QnU�PDQ�MREEHU�VDPPHQ�

PHG�DQGUH�L�HW�SURVMHNW��HU�GHW�RUJDQLVDVMRQHQ�VRP�VNDO�Y UH�L�KRYHGIRNXV��3n�JUXQQ�DY�GHWWH�

HU�GHW�GHUIRU�YLNWLJ�DW�WHDPHW�L�VWDUWIDVHQ�DYNODUHU�PnO�RJ�YHUGLHU��RJ�VWLOOHU�VHJ�VS¡UVPnOHQH�

©KYDª��©KYRUIRUª�RJ�©KYRUGDQª��PHG�V UOLJ�YHNW�Sn�©KYDª��9HG�n�DYNODUH�GHWWH�YLO�PDQ�OHWWHUH�

VNDSH�HQ�IHOOHV�PHQLQJ�PHG�DUEHLGHW�PDQ�JM¡U�LQWHUQW�L�WHDPHW��VDPWLGLJ�VRP�GHW�EOLU�OHWWHUH�IRU�

GH�HQNHOWH�n�MREEH�VHOYVWHQGLJ��)LVFKHU�P�IO���������IRUNODUHU�YLGHUH�DW�WHDP�VRP�KDU�EUXNW�WLG�

Sn�n�YLUNHOLJ�IRUVWn�HW�SURVMHNWV�YHUGLHU�XWRYHU�L�SURVMHNWIDVHQ��HU�PHU�VXNVHVVIXOOH�RJ�HIIHNWLYH�
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HQQ� WHDP� VRP�KRSSHU�RYHU� GHWWH� VWHJHW��'HWWH� XQGHUVWUHNHU� YLNWLJKHWHQ� DY� n� EUXNH� WLG� Sn� n�

DYNODUH�SURVMHNWHWV�PnO�RJ�YHUGLHU��)LVFKHU�HW�DO����������(NVHPSHO�Sn�YHUGLHU�VRP�VWnU�VHQWUDOW�

L�/HDQ�HU�ODJnQG�RJ�UHVSHNW��0RGLJ�HW�DO����������'LVVH�XWG\SHV�YLGHUH�XQGHU�NDSLWWHO������

�

������3ULQVLSSHU�

3ULQVLSSHQH�GHILQHUHU�WDQNHPnWHQ�WLO�RUJDQLVDVMRQHQ��0RGLJ�HW�DO����������,�I¡OJH�0RGLJ�HW�DO��

�������HU�SULQVLSSHQH�VRP�VWnU�VHQWUDOW�L�/HDQ�WDQNHJDQJHQ�-XVW�LQ�WLPH�RJ�-LGRND��

�

-XVW�LQ�WLPH��

-XVW�LQ�WLPH��RJVn�UHIHUHUW� WLO� VRP�-,7��KDQGOHU�RP�n� VNDSH�IO\WHIIHNWLYLWHW�YHG�n� In�GHW� VRP�

WUHQJV�Sn�UHWW�VWHG�WLO�UHWW�WLG��0RGLJ�HW�DO���������3LKO���������'HWWH�NRQVHSWHW�JnU�XW�Sn�n�IMHUQH�

SURVHVVHU�VRP�EOLU�DQVHWW�VRP�VO¡VLQJ�VOLN�DW�SURGXNVMRQHQ�InU�HQ�PHU�VWU¡POLQMHW�IRUP�PHG�

PLQGUH� NRVWQDGHU�� 'HW� LQQHE UHU� DW� GHW� HU� NXQ� GHW� DUEHLGHW� VRP�Pn� JM¡UHV� VRP� EOLU� JMRUW�

�.DQEDQL]H��X�n��D���

�

-LGRND�

-LGRND�KDQGOHU�RP�n�LGHQWLILVHUH�RJ�IMHUQH�KLQGULQJHU�VRP�VYHNNHU�IO\WHIIHNWLYLWHWHQ��0RGLJ�HW�

DO��� ������� 'HW� HU� WRWDOW� ILUH� VWHJ� LQQHQIRU� -LGRND� VRP� PDQ� Pn� I¡OJH� IRU� n� VLNUH� JRG�

IO\WHIIHNWLYLWHW�RJ�UHGXVHUH�PXOLJKHWHQ�IRU�n�SURGXVHUH�GHIHNWH�SURGXNWHU��.DQEDQL]H��X�n��E���

'LVVH�HU�LOOXVWUHUW�L�)LJXU�����

�

)LJXU����)LUH�VWHJ�IRU�n�VLNUH�JRG�IO\WHIIHNWLYLWHW��

�

/ĚĞŶƚŝĨŝƐĞƌ�ĨĞŝů�
ŝ�

ƉƌŽĚƵŬƐũŽŶĞŶ

^ƚŽƉƉ�
ƉƌŽĚƵŬƐũŽŶĞŶ

>ƆƐ�
ƉƌŽďůĞŵĞƚ

&ŝŶŶ�ĊƌƐĂŬĞŶ�
ƚŝů�Ăƚ�

ƉƌŽďůĞŵĞƚ�
ŽƉƉƐƚĊƌ�ŽŐ�
ůƆƐ�ĚĞƚƚĞ�ƐůŝŬ�
Ăƚ�ĚĞƚ�ŝŬŬĞ�

ŽƉƉƐƚĊƌ�ŝŐũĞŶ
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0HG�JRG�LPSOHPHQWHULQJ�DY�-LGRND�YLO�DOOH�PHGDUEHLGHUH�L�RUJDQLVDVMRQHQ�NXQQH�©WU\NNH�Sn�

VWRSSNQDSSHQª�RJ�PLGOHUWLGLJ�VWRSSH�SURGXNVMRQHQ�VOLN�DW�PDQ�NDQ�UHWWH�RSS�L�IHLO�VRP�RSSVWnU�

XPLGGHOEDUW��.DQEDQL]H��X�n��E���

�

������0HWRGHU�

0HWRGHU� GHILQHUHU� KDQGOHPnWHQ� WLO� RUJDQLVDVMRQHQ� �0RGLJ� HW� DO��� ������� 9LGHUH� I¡OJHU�

HNVHPSOHU�Sn�PHWRGHU�VRP�NDQ�EHQ\WWHV�IRU�n�GHILQHUH�KYD�HQ�RUJDQLVDVMRQ�Pn�JM¡UH�IRU�n�¡NH�

IO\WHIIHNWLYLWHWHQ��

�

9LUWXDO�'HVLJQ�DQG�&RQVWUXFWLRQ�

9LUWXDO�'HVLJQ�DQG�&RQVWUXFWLRQ��9'&��HU�HQ�PHWRGH�n�MREEH�HWWHU�IRU�n�Qn�HW�SURVMHNWV�PnO�Sn�

HQ�PHU�HIIHNWLY�PnWH�YHG�n�EUXNH�YLUWXHOOH�YHUNW¡\�L�GHVLJQ��RJ�NRQVWUXNVMRQVIDVHQ��.XQ]�	�

)LVFKHU���������HNVHPSHOYLV�%,0�VRP�IRUNODUHV�L�NDSLWWHO��������9'&�HU�VY UW�XWEUHGW�L�1RUG�

$PHULND�RJ�6NDQGLQDYLD��RJ�L�1RUJH�EUXNHU�GH�IOHVWH�VWRUH�E\JJHILUPDHU�HOHPHQWHU�DY�9'&�L�

VLWW� DUEHLG� �%,0&RUQHU�� ������� 9HG� n� EHQ\WWH� VHJ� DY� 9'&� YLO� PDQ� NXQQH� RSSOHYH� EHGUH�

EHVOXWQLQJHU� RJ� VWUDWHJLHU� HWWHUVRP� PDQ� WDU� L� EUXN� GLJLWDOH� YHUNW¡\� IRU� n� YLVXDOLVHUH�

VOXWWSURGXNWHW� PDQ� ¡QVNHU� �(NKROGW�� X�n���� 'HWWH� YLO� NXQQH� PHGI¡UH� DW� PDQ� XQQJnU� IOHUH�

IDOOJUXYHU�RJ�OHWWHUH�RSSGDJH�IHLO�RJ�PDQJOHU�L�SODQHQH�PDQ�OHJJHU�XQGHUYHLV�L�E\JJHSURVHVVHQ��

,�9'&�EHQ\WWHU�PDQ�VHJ�DY�IOHUH�DOOHUHGH�NMHQWH�WHNQLNNHU�RJ�VHWWHU�GH�VDPPHQ��(NKROGW��X�n����

IRU�HNVHPSHO�,&(��VRP�IRUNODUHV�QHGHQIRU�����

�

/DVW�3ODQQHU�6\VWHP�

/DVW� 3ODQQHU� 6\VWHP� �/36�� HU� HW� SODQOHJJLQJVV\VWHP� IRU� SURVMHNWEDVHUW� VW\ULQJ� GHU�

E\JQLQJVDUEHLGHUQH�� VRP� HU� GH� VLVWH� L� SURGXNVMRQVUHNNHQ�� LQYROYHUHV� L� SODQOHJJLQJVIDVHQ�

�.DOVDDV���������+RYHGIRNXVHW�HU�n�VNDSH�IRUXWVLJEDUKHW�L�IO\WHQ�L�SURGXNVMRQHQ��.DOVDDV��������

EHVNULYHU�YLGHUH�DW�JRG�IO\W�NMHQQHWHJQHV��L�OLNKHW�PHG�/HDQ��YHG�DW�ULNWLJH�DNWLYLWHWHU�XWI¡UHV�

WLO�ULNWLJ�WLG��

3ULQVLSSHQH�EDN�/36�HU�I¡OJHQGH��.DOVDDV����������

��� 3ODQOHJJLQJHQ�EOLU�PHU�GHWDOMULN�PRW�XWI¡UHOVHQ�DY�DNWLYLWHWHQ���
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��� 3ODQOHJJLQJHQ�IRUHJnU�L�VDPDUEHLG�PHG�GH�VRP�VNDO�XWI¡UH�DUEHLGHW���

��� ,GHQWLILVHUHU�RJ�IMHUQHU�KLQGULQJHU�I¡U�DNWLYLWHWHU�SnEHJ\QQHV���

��� 6NDSHU�ORMDOLWHW�RJ�WLOOLWW�WLO�DOOH�DQGUH�LQYROYHUWH��VOLN�DW�DUEHLG�EOLU�XWI¡UW�VRP�DYWDOW���

��� 8QQJnU�n�JM¡UH�VDPPH�IHLO�IOHUH�JDQJHU����

'HW�ILQQHV�IOHUH�YDULDQWHU�DY�/36��,�1RUJH�HU�/36�PHU�NMHQW�JMHQQRP�9HLGHNNHV�©,QYROYHUHQGH�

SODQOHJJLQJª�HOOHU�6NDQVND�VLQ�©7ULPPHW�E\JJLQJª��.DOVDDV����������

,�IRUELQGHOVH�PHG�SXQNW���EOLU�WLGOLJ�LQYROYHULQJ�DNWXHOW��7LGOLJ�LQYROYHULQJ�EHW\U�DW�PDQ�NDQ�

LQWHJUHUH�NXQQVNDSHQH�IUD�GH�XOLNH�DNW¡UHQH� WLGOLJ��RJ�GHUPHG� ODJH�JRGH�PRGHOOHU� VRP�NDQ�

KMHOSH� WLO� PHG� n� ODJH� VLPXOHULQJHU� DY� KYRUGDQ� E\JJHW� YLO� NXQQH� EOL� VHHQGH� XW�� PHQ� RJVn�

SURVHVVHQ�VRP�I¡UHU�WLO�VOXWWSURGXNWHW��)LVFKHU�HW�DO����������)RNXVHW�Sn�n�LQWHJUHUH�V\VWHPHQH�

YLO�GHUIRU�I¡UH�WLO�DW�V\VWHPHQH�VSLOOHU�Sn�ODJ�L�VWHGHW�IRU�PRW�KYHUDQGUH��0DQ�NDQ�Sn�GHQ�PnWHQ�

XQQJn� n� PnWWH� XWI¡UH� XQ¡GYHQGLJ� HWWHUDUEHLG� GHUVRP� GHW� VNXOOH� RSSVWn� SUREOHPHU� PHOORP�

V\VWHPHQH�L�E\JJHW��)LVFKHU�HW�DO����������

�

6DPWLGLJ�SURVMHNWHULQJ�

6DPWLGLJ�SURVMHNWHULQJ�HU�HQ�PHWRGH�VRP�GHILQHUHV�VRP�HW�WYHUUIDJOLJ�VDPDUEHLG�PHG�VWRU�JUDG�

DY� VWUXNWXU� �+HUPXQGVJnUG�� X�n���� 6DPWLGLJ� SURVMHNWHULQJ� HU� RJVn� NMHQW� VRP� ,QWHJUDWHG�

&RQFXUUHQW�(QJLQHHULQJ��,&(��Sn�HQJHOVN��6DPWLGLJ�SURVMHNWHULQJ�LQQHE UHU�JMHQQRPI¡ULQJ�DY�

DUEHLGVVHVMRQHU��+HUPXQGVJnUG��X�n���7YHLWHQ���������$UEHLGVVHVMRQHU�HU�VWUXNWXUHUWH�P¡WHU��RJ�

IRU�DW�GLVVH�VNDO�EOL�YHOO\NNHGH��HU�I¡OJHQGH�DYJM¡UHQGH��+DQHERUJ�����������

Ͳ� 0¡WHQH�Pn�KD�HQ�W\GHOLJ�DJHQGD�VRP�VNDO�VHQGHV�XW�L�JRG�WLG�I¡U�P¡WHQH���

Ͳ� $JHQGDHQ�Pn�LQQHKROGH�KYLONH�IRUEHUHGHOVHU�VRP�GHW�IRUYHQWHV�DW�GH�GHOWDJHQGH�VNDO�

JMHQQRPI¡UH� L� IRUNDQW� DY�P¡WHW�� 'HW� VNDO� JLV� WLOEDNHPHOGLQJ� Sn� DW� IRUEHUHGHOVHQ� HU�

XWI¡UW��

Ͳ� $JHQGDHQ� Pn� KD� PnO� IRU� VHVMRQHQ�� EHVOXWQLQJVSXQNWHU�� DQVYDUVIRUGHOLQJ� RJ�

P¡WHGHOWDJHUH���

Ͳ� 'HW�HU�NXQ�SHUVRQHU�PHG�UHOHYDQV�IRU�In�JMHQQRPI¡UW�EHVOXWQLQJHQH�XQGHU�VHVMRQHQ�VRP�

LQQNDOOHV���

Ͳ� 6HVMRQHQ�EXUGH�JMHQQRPI¡UHV�L�HW�VDPOHW�ORNDOH���
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6HVMRQHQH� VNDO� VNDSH� EHGUH� WYHUUIDJOLJ� VDPKDQGOLQJ� RJ� VDPDUEHLG� �+DQHERUJ�� �������

%HVOXWQLQJHU� VRP� WDV� XQGHU� VHVMRQHQH� NDQ� Y UH� WHNQLVNH� O¡VQLQJHU�� %,0�VLPXOHULQJHU� RJ�

KYRUGDQ�GLVVH�YLO�IXQJHUH�L�SUDNVLV��)LVFKHU�HW�DO�����������

8QGHU�,&(�P¡WHU�NDQ�PDQ�EHQ\WWH�VHJ�DY�HQ�IDVLOLWDWRU��:RMVODZ���������(Q�IDVLOLWDWRU�HU�HQ�

SHUVRQ�VRP�KDU�RSSJDYHQ�RP�n�VHWWH�UDPPHQH�XQGHU�P¡WHQH�RJ�V¡UJH�IRU�HQ�JRG�IO\W��'HPRV��

X�n����'HQQH� SHUVRQHQ� NDQ� Y UH� HQ� VRP� HU� DQVDWW� L� RUJDQLVDVMRQHQ��PHQ� NDQ� RJVn� Y UH� HQ�

HNVWHUQ�SHUVRQ��)LVFKHU�HW�DO����������'HW�YLNWLJVWH�HU�DW�IDVLOLWDWRUHQ�IRUKROGHU�VHJ�Q¡\WUDO�WLO�

GHW�VRP�VNDO�EOL�GLVNXWHUW�RJ�SUHVHQWHUW�XQGHU�P¡WHW��'HPRV��X�n����

�

������9HUNW¡\�RJ�DNWLYLWHWHU�

9HUNW¡\�RJ�DNWLYLWHWHU�GHILQHUHU�KYD�RUJDQLVDVMRQHQ�Pn�KD�IRU�n�EHQ\WWH�/HDQ�VWUDWHJL��RJ�HU�GHW�

ODYHVWH�QLYnHW�L�YLUNHPLGGHOS\UDPLGHQ��0RGLJ�HW�DO����������9LGHUH�I¡OJHU�HNVHPSOHU�Sn�YHUNW¡\�

RJ� DNWLYLWHWHU� VRP� NDQ� EHQ\WWHV� IRU� n� GHILQHUH� KYD� HQ� RUJDQLVDVMRQ� Pn� KD� IRU� n� ¡NH�

IO\WHIIHNWLYLWHWHQ��0RGLJ�HW�DO�����������

�

7DNWSODQOHJJLQJ�

7DNWSODQOHJJLQJ� JnU� XW� Sn� n� JUXSSHUH� E\JJYHUNHW� LQQ� L� GHOHU� VRP� HU� UHODWLYW� OLNH� RJ�

VDPPHQOLJQEDUH� �.ULVWHQVHQ���������'HWWH�NDQ� IRU�HNVHPSHO�Y UH�HWDVMHU�HOOHU�VHNVMRQHU�DY�

E\JJHW� VRP� LQQHKROGHU� GH� VDPPH� WHNQLVNH� O¡VQLQJHQH� RJ� DQQHW� DUEHLG�� +HQVLNWHQ� PHG�

WDNWSODQOHJJLQJ�HU�DW�PDQ�HWWHU�HQ�JMHQQRPI¡UW�WDNW�NDQ�Jn�WLOEDNH�RJ�VH�Sn�KYD�VRP�EOH�JMRUW�

EUD�� RJ� KYD� VRP� NXQQH� EOLWW� XWI¡UW� Sn� HQ� EHGUH� PnWH� �.ULVWHQVHQ�� ������� ,� WLOOHJJ� NDQ�

WDNWSODQOHJJLQJ� RJ� IRNXVHW� Sn� HWW� RPUnGH� JM¡UH� E\JJHSURVMHNWHW�PHU� KnQGWHUOLJ� �6WDWVE\JJ��

��������

�

%\JQLQJVLQIRUPDVMRQVPRGHOOHULQJ�

%\JQLQJVLQIRUPDVMRQVPRGHOOHULQJ� �%,0�� HU� HQ� SODWWIRUP� GHU� E\JQLQJVPRGHOOHU� NDQ�

SURGXVHUHV��NRPPXQLVHUHV�RJ�DQDO\VHUHV��9RON�HW�DO���������� �9HG�RSWLPDO�EUXN�DY�%,0�YLO�

GHWWH� SRWHQVLHOW� ELGUD� WLO� DW� SURVMHNWHW� EOLU� DY� EHGUH� NYDOLWHW�� InU� ODYHUH� NRVWQDGHU� RJ�

JMHQQRPI¡ULQJVWLGHQ�Sn�SURVMHNWHW�EOLU�UHGXVHUW� �(DVWPDQ�HW�DO����������,�SURVMHNWHULQJVIDVHQ�

LQQHE UHU�GHWWH�NRQNUHW�DW��6NLQQDUODQG���������
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Ͳ� 'HW�EOLU�HQNOHUH�SURVHVVHU�YHG�HQGULQJ�DY�GHVLJQHW���

Ͳ� 'HVLJQHW�NDQ�YLVXDOLVHUHV�WLGOLJHUH�RJ�PHU�SUHVLVW���

Ͳ� )OHUH�RJ�PHU�SUHVLVH��'�WHJQLQJHU�YLO�Y UH�WLOJMHQJHOLJ�L�O¡SHW�DY�SURVHVVHQ���

Ͳ� 'HW�HU�WLOUHWWHODJW�IRU�WYHUUIDJOLJ�VDPDUEHLG�WLGOLJHUH�L�SURVMHNWHULQJVIDVHQ��

Ͳ� 0DQ�NDQ�EHUHJQH�PHQJGH�RJ�NRVWQDGHU�Sn�HW�WLGOLJHUH�WLGVSXQNW�DY�SURVHVVHQ���

Ͳ� )RNXVHW�Sn�E UHNUDIW�RJ�HQHUJLHIIHNWLYLVHULQJ�NDQ�EOL�EHGUH���

9HG�EUXN�DY�%,0�NDQ�GH�XOLNH�DNW¡UHQH�VH�KYRUGDQ�GHUHV�MREE�NDQ�Y UH�PHG�n�SnYLUNH�DQGUH�

GHOHU�DY�SURVMHNWHW��RJ�Sn�GHQ�PnWHQ�OHWWHUH�VH�VDPPHQKHQJHU�RJ�GHW�VWRUH�ELOGHW��)LVFKHU�HW�DO���

������� )LVFKHU� HW� DO�� ������� IRUNODUHU� YLGHUH� DW�PDQ� YLO� GD� RJVn� VH� Q¡GYHQGLJKHWHQ� DY� JRG�

NRRUGLQHULQJ�� IRU� n� VLNUH� DW�PDQ� LNNH�Pn�JM¡UH�XQ¡GYHQGLJ�RPDUEHLG��6DPWLGLJ� VRP�GHW� HU�

PDQJH�IRUGHOHU�YHG�EUXN�DY�%,0��NDQ�GHW�Y UH�XWIRUGUHQGH�n�In�WLO�RSWLPDO�EUXN��%UnWKHQ�HW�DO���

������� )RU� n� In� IXOO� XWQ\WWHOVH� DY� %,0�� Pn� WHDPHW� KD� WLOVWUHNNHOLJ� RSSO ULQJ�� VWDUWH� PHG�

LPSOHPHQWHULQJHQ�DOOHUHGH�IUD�VWDUW�RJ�GHW�Pn�Y UH�HQ�HQLJKHW�RP�KYRUGDQ�%,0�VNDO�EUXNHV�RJ�

GHOHV�Sn�SURVMHNWHW��

�

/HYHUDQVHSODQ�

,�HW�SURVMHNW�VRP�VNDO�YDUH�RYHU� OHQJHU�WLG��YLO�GHW�Y UH�Q¡GYHQGLJ�n�OHJJH�GHWDOMHUWH�SODQHU�

�-RKDQVHQ�	�+RHO���������(Q�OHYHUDQVHSODQ�HU�HW�HNVHPSHO�Sn�HQ�GHWDOMHUW�SODQ��3ODQHQ�VNDO�JL�

HQ�IXOOVWHQGLJ�RYHUVLNW�RYHU�DOOH�OHYHUDQVHU�RJ�KYRUGDQ�GH�SnYLUNHU�KYHUDQGUH��'HW�HU�YLNWLJ�DW�

OHYHUDQVHSODQHQ� RPIDWWHU� KHOH� SURVMHNWHW�� RJ� DW� GHWDOMHULQJVJUDGHQ� ¡NHU� HWWHU� KYHUW� VRP�

SURVMHNWHW� XWYLNOHU� VHJ�� (Q� JRG� OHYHUDQVHSODQ� LQQHKROGHU� SXQNWHU� VRP� KDU� IULVWHU��

DNVHSWDQVHNULWHULHU�RJ�DQVYDUOLJ�HLHU��$NVHSWDQVHNULWHULHU�VNDO�EHVNULYH�KYD�VRP�VNDO�WLO�IRU�DW�

OHYHUDQVHQ�EOLU�JRGNMHQW�PHG�WDQNH�Sn�NYDOLWHW��$QVYDUOLJ�HLHU�EHVNULYHU�KYHP�VRP�NDQ�VWRSSH�

DUEHLGHW�GHUVRP�DNVHSWDQVHNULWHULHQH�LNNH�EOLU�RSSI\OW��-RKDQVHQ�	�+RHO���������

'HW�HU� HVVHQVLHOW� DW� OHYHUDQVHSODQHQ�EHQ\WWHV� IRU�n�NRQWUROOHUH�RP�GH�XOLNH� OHYHUDQVHQH�HU� L�

KHQKROG�WLO�SODQ��RJ�KYRUGDQ�GH�HYHQWXHOW�NDQ�SnYLUNH�KYHUDQGUH��-RKDQVHQ�	�+RHO���������9HG�

n�LQQI¡UH�.3,�HU��VNDO�PDQ�IRU�HNVHPSHO�NXQQH�VMHNNH�VWDWXV�Sn�SURVMHNWIUHPJDQJHQ�RJ�RP�GH�

XOLNH�OHYHUDQVHQH�HU�L�UXWH��

�
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.3,�

.3,�VWnU�IRU�.H\�3HUIRUPDQFH�,QGLFDWRU��Sn�QRUVN�NDOW�Q¡NNHOWDOOVLQGLNDWRU��RJ�HU�HW�PnOHWDOO�

PDQ�WDU�L�EUXN�IRU�n�XQGHUV¡NH�KYRU�JRGW�PDQ�KDU�RSSQnGG�VWUDWHJLHQH�PDQ�KDU�VDWW��:DUUHQ��

�������:DUUHQ��������IRUNODUHU�YLGHUH�DW�YHG�n�EHQ\WWH�.3,�HU�XQGHUYHLV�L�SURVMHNWHW��YLO�PDQ�

GHUIRU�NXQQH�VH�KYLONH�RPUnGHU�DY�PnOVHWQLQJHQH�VRP�NDQ�IRUEHGUHV��,�WLOOHJJ�YLO�PDQ�RJVn�VH�

KYRU�VWUDWHJLHQH�VYLNWHU��RJ�PHG�GHWWH�O UH�DY�VLQH�IHLO��9HG�n�NXQQH�WD�PnOLQJHU�DY�IUHPJDQJ��

YLO�PDQ�OHWWHUH�VH�KYD�VODJV�RSSJDYHU�VRP�HU�PHG�Sn�n�JL�YHUGL�WLO�VOXWWSURGXNWHW��KYD�VRP�HU�

VO¡VLQJ�RJ�VRP�GHUPHG�NDQ�IMHUQHV� �)LVFKHU�HW�DO����������'HWWH�YLO�RJVn�NXQQH�Y UH�PHG�n�

VNDSH�YHUGL�IRU�IUHPWLGLJH�SURVMHNWHU�YHG�DW�PDQ�ORJJI¡UHU�KYD�VRP�HU�EUD�RJ�GnUOLJ��

(Q�P\H�EUXNW�.3,�L�E\JJHSURVMHNWHU�HU�SURVHQW�SODQODJW�XWI¡UW��338���338�IRUWHOOHU�KYRU�PDQJH�

DY�GH�SODQODJWH�DNWLYLWHWHQH�VRP�HU�XWI¡UW�JLWW�L�SURVHQW��.DOVDDV���������'HWWH�JLU�HQ�LQGLNDVMRQ�

Sn�KYRU�ODQJW�PDQ�KDU�NRPPHW�L�IRUKROG�WLO� OHYHUDQVHSODQHQ�RJ�KYRU�PDQJH�DYYLN�GHW�HU�Sn�

OHYHUDQVHQH��'HW� NDQ� YLUNH�PRWLYHUHQGH� n� In� HQ� K¡\HUH� OHYHULQJVJUDG�� VDPW� n� OHYHUH� ULNWLJ�

OHYHUDQVH�WLO�ULNWLJ�WLG��%DOODUG���������

�

2QERDUGLQJ�

2QERDUGLQJ� HU� HW� YLNWLJ� YHUNW¡\� IRU� n� UDVNW� JL� Q\H� PHGDUEHLGHUH� HQ� JUXQGLJ� LQQI¡ULQJ� L�

SURVMHNWHW� RJ� GHWV� VWDWXV� �)LVFKHU� HW� DO��� ������� 'H� Q\H� SURVMHNWPHGOHPPHQH� YLO� JMHQQRP�

RQERDUGLQJ� In� GHQ� Q¡GYHQGLJH� LQIRUPDVMRQHQ� VRP� WUHQJV� IRU� DW� GH� VNDO� EHVLWWH� GHQ� VDPPH�

LQIRUPDVMRQHQ�VRP�GH�DQGUH�VRP�KDU�MREEHW�PHG�SURVMHNWHW�OHQJUH��'HWWH�HU�HW�YHUNW¡\�VRP�HU�

PHJHW�NRVWQDGVHIIHNWLYW�QnU�GHW�JMHOGHU�n�In�HW�VXNVHVVIXOOW�SURVMHNW��PHQ�VRP�GHVVYHUUH�RIWH�

EOLU�EUXNW�IHLO��)LVFKHU�P�IO���������SRHQJWHUHU�YLGHUH�DW�GH�I¡UVWH�GDJHQH�HQ�Q\�PHGDUEHLGHU�HU�

Sn�SURVMHNWHW�HU�YLNWLJH�IRU�n�VNDSH�HQ�WLOK¡ULJKHW�WLO�RUJDQLVDVMRQHQ��6RP�RIWHVW�EOLU�GLVVH�I¡UVWH�

GDJHQH� EUXNW� Sn� n� JMHQQRPJn� KYRUGDQ� XOLNH� V\VWHPHU� IXQJHUHU�� VRP� GDWDWMHQHVWHU��

DGPLQLVWUDVMRQHQ�RJ�OLJQHQGH��'HWWH�VHU�GH�Sn�VRP�XQ¡GYHQGLJ��GD�PDQ�KHOOHU�EXUGH�EUXNW�GLVVH�

GDJHQH�Sn�n�JMHQQRPJn�SURVMHNWHWV�YHUGLHU��PHQLQJHQ�PHG�SURVMHNWHW�RJ�KYRUGDQ�GHQ�HQNHOWH�

DQVDWWH�NDQ�EUXNHV�WLO�n�RSSQn�VOXWWPnOHW�PHG�SURVMHNWHW��)LVFKHU�HW�DO����������

�

6DPORNDOLVHULQJ�RJ�%LJ�5RRP�

6DPORNDOLVHULQJ�LQQHE UHU�VDPOLQJ�DY�DNW¡UHU�IUD�XOLNH�IDJGLVLSOLQHU�WLO�HW�IHOOHV�NRQWRUORNDOH�

�)LVFKHU� HW� DO��� ������� 'HWWH� JM¡UHV� IRU� n� VW\UNH� GHQ� NUHDWLYH� SURVHVVHQ� JMHQQRP� EHGUH�
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NRPPXQLNDVMRQ�RJ�VDPKDQGOLQJ��.RQWRUORNDOHW�E¡U�RUJDQLVHUHV�Sn�HQ�VOLN�PnWH�DW�PDQ�VLWWHU�

EODQGHW��3n�GHQ�PnWHQ�YLO�PDQ�LNNH�NXQQH�YLWH�KYLONH�EHGULIWHU�IRON�RSSULQQHOLJ�NRPPHU�IUD�

XWHQ�n�PnWWH�VS¡UUH��+HQVLNWHQ�PHG�VDPORNDOLVHULQJ�HU�n�VNDSH�HQ�LQWHJUHUW�RUJDQLVDVMRQ�VRP�

IUHPPHU�VDPDUEHLG�RJ�VNDSHU�NRUWHUH�LQIRUPDVMRQVOLQMHU��)LVFKHU�HW�DO�����������

%LJ�5RRP�HU�HW�NRQVHSW�VRP�RPKDQGOHU�n�VDPOH�SURVMHNWPHGOHPPHU�L�HW�VW¡UUH�URP�VOLN�DW�PDQ�

NDQ�KROGH�VHJ�RSSGDWHUW�Sn�IUHPGULIWHQ�L�SURVMHNWHW��3RQV���������(W�QRUVN�EHJUHS�IRU�%LJ�5RRP�

HU�IRU�HNVHPSHO�SURVMHNWHULQJVYHUNVWHG��'HW�HU�VWHUNW�WLONQ\WWHW�EUXNHQ�DY�VDPORNDOLVHULQJ��PHQ�

JnU�PHU�XW�Sn�DW�PDQ�VDPOHV�L�HWW�IHOOHV�URP��HNVHPSHOYLV�L�IRUP�DY�,&(�P¡WHU��3RQV����������

(W�YHUNW¡\�VRP�NDQ�SODVVHUHV�EnGH�L�%LJ�5RRPV�RJ�VDPORNDOLVHUWH�ORNDOHU�HU�GDVKERUG��)LVFKHU�

HW�DO����������)RUIDWWHUQH�VDPPHQOLJQHU�GHWWH�PHG�GDVKERUGHW�WLO�HQ�ELO��'HU�GDVKERUGHW�L�ELOHQ�

VNDO�JL�LQIRUPDVMRQ�RP�IRU�HNVHPSHO�GULYVWRII��ROMH�RJ�OXIWWU\NNHW�L�GHNNHQH�WLO�ELOI¡UHUHQ��YLO�

HW�GDVKERUG�L�GHQQH�VDPPHQKHQJHQ�JL�DOOH�SURVMHNWPHGOHPPHQH�Q¡GYHQGLJ�LQIRUPDVMRQ�RP�

KYRUGDQ�IUHPJDQJHQ�RJ�WLOVWDQGHQ�WLO�GH�XOLNH�RSSJDYHQH�HU�WLO�HQKYHU�WLG��,�WLOOHJJ�YLO�GHW�RJVn�

NXQQH�ELGUD�WLO�DW�PDQ�HYHQWXHOW�NDQ�JM¡UH�Q¡GYHQGLJH�HQGULQJHU� L�SURVHVVHQ��)LVFKHU�HW�DO���

���������

�

����6DPKDQGOLQJ�

6DPKDQGOLQJ� HU� GHILQHUW� VRP� HW� VDPVSLOO� PHOORP� WR� HOOHU� IOHUH� SDUWHU� RJ� HU� NQ\WWHW� WLO�

NRPPXQLNDVMRQHQ�PHOORP� GLVVH� �1RDFN�	�7KRUD�� ������� 6DPKDQGOLQJ� RJ� VDPDUEHLG� HU� WR�

EHJUHSHU�VRP�RIWH�EOLU�EUXNW�RP�KYHUDQGUH��PHQ�VRP�OLNHYHO�KDU�WR�IRUVNMHOOLJH�PHQLQJHU��1HVV��

������� )RUVNMHOOHQ� OLJJHU� YHG� JUDGHQ� DY� GHOWDNHOVH� RJ� IRUSOLNWHOVH� KRV� GH� SDUWHQH� VRP� HU�

LQYROYHUW��'HU�VDPDUEHLG�JMHUQH�HU�NRQNUHW�L�IRUP�DY�DW�PDQ�O¡VHU�EHVWHPWH�DUEHLGVRSSJDYHU��

HU�VDPKDQGOLQJ�PHU�IRUPHOO��0HG�VDPKDQGOLQJ�VHU�PDQ�Sn�UHODVMRQHQ�PHOORP�GH�SDUWHQH�VRP�

VNDO� VDPKDQGOH� RJ� GHQ� WLOOLWHQ�PDQ� KDU� WLO� n� MREEH�PRW� HW� IHOOHV�PnO� �6WURQJ� HW� DO��� �������

6DPKDQGOLQJ�KDQGOHU�RP�DW�DOOH�PHQQHVNHQH�VRP�MREEHU�VDPPHQ�EOLU�VRP�HW�OLWH�VDPIXQQ�GHU�

DOOH�MREEHU�PRW�GHW�VDPPH�PnOHW��)LVFKHU�HW�DO����������

)RU�DW�PDQ�VNDO�NXQQH�KD�JRG�VDPKDQGOLQJ�Pn�I¡OJHQGH�Y UH�Sn�SODVV��)LVFKHU�HW�DO����������

Ͳ� 7LOOLW�Sn�K¡\W�QLYn�EODQW�DOOH�PHGOHPPHQH�DY�WHDPHW��7LOOLWHQ�Pn�E\JJHV�Sn� UOLJKHW�RJ�

nSHQKHW���

Ͳ� 7\GHOLJ�IRUVWnHOVH�DY�SURVMHNWHWV�PnO�RJ�YHUGLHU��
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Ͳ� 5HVSHNW�IRU�GH�XOLNH�PHGOHPPHQHV�NXQQVNDSHU�RJ�IHUGLJKHWHU��'HWWH�NDQ�I¡UH�WLO�JRGH�

GHEDWWHU�RP�KYLONH�O¡VQLQJHU�VRP�HU�EHVW��

Ͳ� (Q�I¡OHOVH�DY�VDPKROG��

�

)LJXU����2YHUVLNW�Sn�KYD�VDPKDQGOLQJ�LQQHE UHU��

�

������7LOOLW�

7LOOLW� HU� HQ� DY�JUXQQSLODUHQH� VRP�Pn�Y UH�Sn�SODVV� IRU�n� O\NNHV�PHG� VDPKDQGOLQJ� �)ORUHV��

�������)ORUHV��������VNULYHU�DW�WLOOLW�LNNH�HU�HQ�WLOVWDQG�VRP�EDUH�RSSVWnU��PHQ�HW�YDOJ�PDQ�WDU��

'HWWH�EOLU�XWG\SHW�PHG�DW�WLOOLW�HU�QRH�PDQ�JM¡U�RJ�LNNH�QRH�PDQ�KDU��,�HW�WHDP�VRP�HU�VDPPHQVDWW�

DY�PDQJH�PHQQHVNHU�IUD�XOLNH�IDJGLVLSOLQHU��HU�GHW�YLNWLJ�PHG�JRG�WLOOLW�WLO�KYHUDQGUH��7LOOLWHQ�

VNDO�YLVH�DW�PDQ�VWROHU�Sn�DW�GH�DQGUH�L� WHDPHW�NDQ�IDJHQH�VLQH�RJ�DW�GH�\WHU�VLWW�EHVWH�IRU�DW�

SURVMHNWHW�VNDO�O\NNHV�Vn�EUD�VRP�PXOLJ��)ORUHV���������0HG�JRG�WLOOLW�EODQW�PHGDUEHLGHUH�YLO�

PDQ�RSSOHYH�IOHUH�JRGHU�VRP�YLO�Y UH�SRVLWLYW�IRU�DUEHLGHW�VRP�VNDO�EOL�XWI¡UW��5REELQV�HW�DO���

������� )LUH� DY� GLVVH� JRGHQH� EOLU� EHVNUHYHW� L� ERND�(VVHQWLDOV� RI� 2UJDQL]DWLRQDO� %HKDYLRXU�

�5REELQV�HW�DO����������

Ͳ� 7LOOLW�¡NHU�SURGXNWLYLWHW�L�DUEHLGHW��

Ͳ� *RG�WLOOLW�EODQW�PHGDUEHLGHUH�EHGUHU�HIIHNWLYLWHWHQ��

Ͳ� �NW�WLOOLW�I¡UHU�WLO�¡NW�LQIRUPDVMRQVGHOLQJ��

Ͳ� 7LOOLW�PRWLYHUHU�WLO�n�EOL�PHU�ULVLNRYLOOLJH��

dŝůůŝƚ

DĊů�ŽŐ�
ǀĞƌĚŝĞƌ

ZĞƐƉĞŬƚ

^ĂŵŚŽůĚ ^ĂŵŚĂŶĚůŝŶŐ�
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)LJXU����2YHUVLNW�Sn�KYD�WLOOLW�I¡UHU�WLO��

�

,�HW�WHDP�GHU�PDQ�KDU�WLOOLW�WLO�KYHUDQGUH��VNDO�GHW�RJVn�Y UH�URP�IRU�n�JM¡UH�IHLO��)LVFKHU�HW�DO���

�������'HUVRP�IHLO�EOLU�EHJnWW��HU�GHW�YLNWLJ�DW�GLVVH�EOLU�EHO\VW�Vn�IRUW�VRP�PXOLJ��2IWH�EOLU�GHW�

EUXNW�P\H�WLG�RJ�UHVVXUVHU�Sn�n�OHJJH�VN\OG�Sn�QRHQ��RJ�GHWWH�YLO�VRP�UHJHO�LNNH�KD�QRH�HIIHNW�

RJ�Q\WWHYHUGL�IRU�SURVMHNWHWV�IUHPGULIW��c�SU¡YH�RJ�VNMXOH�IHLOHQ�YLO�KHOOHU�LNNH�Y UH�O¡QQVRPW��

-R�IRUWHUH�WHDPHW�InU�EHO\VW�IHLOHQH��GHVWR�UDVNHUH�YLO�PDQ�RJVn�NXQQH�O¡VH�GHP�VRP�HW�WHDP�

�)LVFKHU�HW�DO����������

�

������0nO�RJ�YHUGLHU�

6RP� QHYQW� XQGHU� NDSLWWHO� ������ HU� GHW� YLNWLJ� PHG� IHOOHV� PnO� RJ� YHUGLHU�� 'HWWH� NDQ� E\� Sn�

SUREOHPHU�IRU�EHGULIWHU�VRP�EOLU�VDWW�VDPPHQ�L�WYHUUIDJOLJH�WHDP��)LVFKHU�HW�DO����������)LVFKHU�

P�IO���������VDPPHQOLJQHU�HQ�VOLN�VDPPHQVHWQLQJHQ�DY�PHGOHPPHU�IUD�XOLNH�EHGULIWHU�VRP�n�

IXVMRQHUH� YLUNVRPKHWHU�� ,QGLYLGHQH� NRPPHU� IUD� IRUVNMHOOLJH�PLOM¡HU� RJ� DUEHLGVNXOWXUHU�PHG�

XOLNH�YHUGLHU�RJ�VW\ULQJVV\VWHPHU��)RU�DW�WHDPHW�VNDO�O\NNHV��HU�GHW�YLNWLJ�DW�GH�YHUGLHQH�VRP�

EOLU�IDVWVDWW�IRU�GHW�Q\OLJ�VNDSWH�WHDPHW�IXQJHUHU�IRU�DOOH��3n�GHQQH�PnWHQ�YLO�DOOH�PHGOHPPHQH�

EOL�IOHWWHW�VDPPHQ�WLO�HQ�V¡PO¡V�RUJDQLVDVMRQ��0DQ�NDQ�XQQJn�YHUGLNRQIOLNWHU�YHG�n�JM¡UH�HW�

JUXQGLJ�DUEHLG�L�IRUNDQW�DY�WHDPVDPPHQVHWQLQJHQ��RJ�VDPWLGLJ�LQYROYHUH�GH�ILUPDHQH�VRP�KDU�

YHUGLHU�PHU�OLNH�VHJ�VHOY��)LVFKHU�HW�DO����������,�WLOOHJJ�HU�GHW�DYJM¡UHQGH�DW�SURVMHNWJUXSSHQ�

KDU�HQ�IHOOHV�IRUVWnHOVH�IRU�KYD�VOXWWEUXNHUHQ�¡QVNHU�RJ�WUHQJHU��RJ�GHUPHG�RJVn�KDU�HQ�HQLJKHW�

RP�KYD�VOXWWUHVXOWDWHW�VNDO�Y UH��)LVFKHU�HW�DO����������'HWWH�VW¡WWHV�DY�5ROVWDGnV�HW�DO����������

VRP�PHQHU�DW�n�KD�HLHUVNDS�WLO�PnOHQH�HU�EODQW�HWW�DY�IOHUH�NDUDNWHULVWLNNHU�KRV�HQ�YHOO\NNHW�

JUXSSH���

dŝůůŝƚ
dƌĂŶƐƉĂƌĞŶƐ�

�ĞĚƌĞƌ�ƉƌŽĚƵŬƚŝǀŝƚĞƚĞŶ�
ŽŐ�ĞĨĨĞŬƚŝǀŝƚĞƚĞŶ�

DĞƌ�ƌŝƐŝŬŽǀŝůůŝŐŚĞƚ�

TŬƚ�ŝŶĨŽƌŵĂƐũŽŶƐĚĞůŝŶŐ�
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1nU�PDQ�VQDNNHU�RP�PnO��HU�GHW�YLNWLJ�n�VNLOOH�PHOORP�XOLNH�W\SHU�PnO��5ROVWDGnV�HW�DO����������

,�SURVMHNWHU�RSHUHUHU�PDQ�JMHUQH�PHG�WUH�W\SHU�VOXWWPnO��VDPIXQQVPnO��HIIHNWPnO�RJ�UHVXOWDWPnO��

6DPIXQQVPnOHQH� KDU� VRP� KHQVLNW� n� IRUWHOOH� RP� YHUGLVNDSQLQJHQ� RJ� Q\WWHQ� GHW� JMHOGHQGH�

SURVMHNWHW�YLO�KD�IRU�VDPIXQQHW�VRP�KHOKHW�IUHPRYHU�L�WLG��'LVVH�PnOHQH�YLO�GHUIRU�LNNH�Y UH�Vn�

NRQNUHWH�� RJ� IRUV¡NHU� Q¡GYHQGLJYLV� LNNH� n� VYDUH� Sn� KYRUGDQ� HOOHU� KYD� SURVMHNWHW� VNDO� O¡VH�

�5ROVWDGnV�HW�DO����������

(IIHNWPnO� IRNXVHUHU� PHU� Sn� EUXNHUQH�� RJ� KHQVLNWHQ� PHG� GLVVH� PnOHQH� HU� DW� GH� VNDO� VW¡WWH�

RSSXQGHU�GH� VDPIXQQVPnOHQH�VRP�KDU�EOLWW� VDWW� �5ROVWDGnV� HW� DO��� �������'H� VNDO�Y UH�PHU�

NRQNUHWH�HQQ�VDPIXQQVPnOHQH�RJ�VNDO�VL�QRH�RP�KYD�VODJV�YLUNQLQJHU�EUXNHUQH�YLO�RSSQn�PHG�

SURVMHNWHW��6DPVHW��������IRUNODUHU�DW�HIIHNWPnOHQH�VNDO�EHVNULYH�GHQ�GLUHNWH�HIIHNWHQ�EUXNHUQH�

YLO�RSSOHYH�DY�SURVMHNWHW��9LGHUH�IRUWHOOHU�5ROVWDGnV�P�IO���������DW�VHOY�RP�HIIHNWPnOHQH�HU�

PHU�NRQNUHWH�HQQ�VDPIXQQVPnOHQH��EHVNULYHU�GH�Q¡GYHQGLJYLV�LNNH�KYD�VRP�Pn�JM¡UHV�IRU�DW�

GHQ�JLWWH�HIIHNWHQ�VNDO�RSSQnV��

'HQ�WUHGMH�IRUPHQ�IRU�VOXWWPnO�HU�UHVXOWDWPnOHQH��'LVVH�PnOHQH�KDU�VRP�RSSJDYH�n�EHVNULYH�GH�

NRQNUHWH�VOXWWOHYHUDQVHQH�WLO�SURVMHNWHW�RJ�KYD�VRP�VNDO�RSSQnV�YHG�SURVMHNWHWV�VOXWW��5ROVWDGnV�

HW� DO��� ������� ,� PRWVHWQLQJ� WLO� VDPIXQQVPnOHQH� RJ� HIIHNWPnOHQH�� VNDO� UHVXOWDWPnOHQH� Y UH�

EHVNUHYHW�Sn�HQ�VOLN�PnWH�DW�DOOH�VRP�HU�LQYROYHUW�L�SURVMHNWHW�IRUVWnU�KYD�GHW�HU�VRP�VNDO�EOL�

OHYHUW� WLO� KYLONHQ� WLG� �5ROVWDGnV� HW� DO��� ������� 'HVVXWHQ� VNDO� GH� RJVn� IRUWHOOH� RP�

NRVWQDGVUDPPHQH� WLO� GH� XOLNH� OHYHUDQVHQH� VRP� VNDO� JM¡UHV� �5ROVWDGnV� HW� DO��� ������6DPVHW��

������� 'HUVRP� SURVMHNWVW\ULQJHQ� HU� JRG�� VNDO� GHW� Y UH� PXOLJ� n� HWWHUSU¡YH� UHVXOWDWPnOHQH���

5ROVWDGnV�P�IO�� ������� IRUWHOOHU�RP�HW�DNURQ\P��NDOW�60$57��VRP�VNDO�VL� QRH�RP�KYRUGDQ�

UHVXOWDWPnOHQH�E¡U�XWIRUPHV��'HWWH�YLVHV�L�)LJXU����

� �
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�
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�

�

�

�

�

�

�

)LJXU����60$57�PnO��

�

������5HVSHNW�

(W�WYHUUIDJOLJ�WHDP�EHVWnU�DY�PHGOHPPHU�PHG�IRUVNMHOOLJH�NXQQVNDSHU�RJ�IHUGLJKHWHU��)LVFKHU�

HW�DO����������.ODUHU�PDQ�n�Q\WWLJJM¡UH�VHJ�DY�GHWWH�Sn�HQ�HIIHNWLY�PnWH��YLO�PDQ�NXQQH�VNDSH�

JRGH�GHEDWWHU�RJ�GLVNXVMRQHU�VRP�LJMHQ�NDQ�I¡UH�WLO�EHGUH�EHVOXWQLQJHU��(Q�Q¡NNHO�IRU�n�XWQ\WWH�

GHWWH� HU� UHVSHNW� �)LVFKHU� HW� DO��� ������� )RU� n� RSSQn� UHVSHNW� LQQDG� L� WHPDHW�� YLO� GH� I¡OJHQGH�

SXQNWHQH�Y UH�Q¡GYHQGLJH�n�WD�KHQV\Q�WLO��)LVFKHU�HW�DO�����������

Ͳ� (W� WHDP� HU� DYKHQJLJ� DY� DW� DOOH� SURVMHNWPHGDUEHLGHUQH� ¡QVNHU� DW� DOOH� Sn� WHDPHW� VNDO�

O\NNHV�PHG� VLQH� DUEHLGVRSSJDYHU�� )RNXVHW� EOLU� GHUIRU� LNNH� NXQ� Sn� VLQH� LQGLYLGXHOOH�

RSSJDYHU�RJ�VXNVHVV��PHQ�Sn�KHOH�WHDPHW�VLQ�IUHPJDQJ���

Ͳ� %HVOXWQLQJHU�WDV�VRP�HW�WHDP�RJ�LNNH�DY�HQNHOWLQGLYLGHQH��$YJM¡UHOVHQH�VRP�EOLU�WDWW�HU�

PHG�KHQV\Q�Sn�GHW�VRP�HU�EHVW�IRU�SURVMHNWHW��LNNH�Sn�GHQ�HQNHOWHV�HJQH�LQWHUHVVH���

Ͳ� $OOH�PHGOHPPHQH�L�WHDPHW�HU�nSQH�IRU�Q\H�O¡VQLQJHU�Sn�SUREOHPHU�VRP�NDQ�RSSVWn��RJ�

GHW�KDU�EOLWW�VNDSW�HQ�DUHQD�GHU�PDQ�O\WWHU�WLO�KYHUDQGUHV�LQQVSLOO�IRU�n�ILQQH�GH�EHVWH�

O¡VQLQJHQH���

Ͳ� (LHUQH�RJ�OHGHUQH�JnU�IUDP�VRP�JRGH�IRUELOGHU�PHG�KROGQLQJHU�PDQ�¡QVNHU�DW�UHVWHQ�DY�

WHDPHW�RJVn�VNDO�KD���

�
^� ^ƉĞƐŝĨŝŬŬĞ�

�
D� DĊůďĂƌĞ�

�
�� �ŶƐǀĂƌůŝŐŐũŽƌƚ�

�
Z� ZĞĂůŝƐƚŝƐŬĞ�

�
d� dŝĚƐďĞƐƚĞŵƚĞ�
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'HUVRP� WHDPPHGOHPPHQH� KDU� UHVSHNW� IRU� KYHUDQGUH�� NDQ� GHW� EOL� HQNOHUH� n� NRPPXQLVHUH�

�)LVFKHU� HW� DO��� ������� 'HWWH� HU� YLNWLJ�� GD� GnUOLJ� NRPPXQLNDVMRQ� NDQ� I¡UH� WLO� DW� NRQIOLNWHU�

IRUHNRPPHU�� .RQIOLNWHU� NDQ� NRPPH� VRP� HQ� UHDNVMRQ� Sn� PRWVWULGHQGH� YHUGLHU�� EHKRY� RJ�

LQWHUHVVHU��-HRQJ���������'HW�HU�YLNWLJ�n�VNLOOH�PHOORP�NRQIOLNWHU�RJ�XHQLJKHWHU��3HDUFH���������

2IWH�EOLU�HW�VNLOOH�VDWW�YHG�DW�NRQIOLNWHU�JMHUQH�IRUELQGHV�PHG�QRH�GHVWUXNWLYW�RJ�PHG�HW�QHJDWLYW�

XWIDOO��7LO� WURVV� IRU�GHWWH�E¡U�GHW� LNNH�Q¡GYHQGLJYLV�EDUH� I¡UH� WLO� QHJDWLYLWHW� �3HDUFH�� �������

'HUVRP�PDQ�NODUHU�n�ILQQH�URWHQ�WLO�NRQIOLNWHQ�RJ�PDQ�NDQ�XWQ\WWH�NRQIOLNWHQ�WLO�QRH�SRVLWLYW��

NDQ�PDQ�RSSOHYH�NUHDWLYLWHW�NQ\WWHW�WLO�SUREOHPO¡VQLQJ��&KHOGHOLQ�	�'UXFNPDQ����������

'HQ� DPHULNDQVNH� IRUVNHUHQ� RJ� IRUIDWWHUHQ� 3HWHU� 6HQJH� SUHVLVHUHU� DW� IRU� n� RSSQn� JRG�

NRPPXQLNDVMRQ�Pn� GHW� EOL� ODJW� YHNW� Sn� DW� GHW� VNDO� Y UH� HQ� GLDORJ� �6HQJH�� ������� ,� GHQQH�

NRQWHNVWHQ�HU�GLDORJ�PHU�HQQ�EDUH�HQ�YDQOLJ� VDPWDOH�PHOORP�PHGDUEHLGHUQH��'LDORJHQ�VNDO�

NXQQH�RSSPXQWUH�WLO�GLVNXVMRQ��'HWWH�YLO�NXQQH�ELGUD�WLO�n�VNDSH�Q\H�RJ�LQQRYDWLYH�O¡VQLQJHU�

Sn�HYHQWXHOOH�SUREOHPHU�VRP�RSSVWnU��VRP�PDQ�LNNH�NXQQH�IXQQHW�HQ�O¡VQLQJ�Sn�DOHQH��6HQJH��

�������

�

������6DPKROG�

)RU�DW�VDPKDQGOLQJ�VNDO�NXQQH�IXQJHUH�RSWLPDOW�L�HW�WHDP�HU�GHW�YLNWLJ�n�KD�RSSDUEHLGHW�HQ�JRG�

NXOWXU� LQQDG� L� WHDPHW� �=HQWHILV�	�*RUWRQ���������.XOWXUHQ�Sn�DUEHLGVSODVVHQ�EOLU� IRUPHW�DY�

EODQW�DQQHW�YHUGLHU��QRUPHU��VSUnN��WUDGLVMRQHU�RJ�RSSI¡UVHO��)RU�n�VNDSH�HQ�JRG�NXOWXU�HU�GHW�

JXQVWLJ� n� VNDSH� HW� IHOOHVVNDS� VRP�YLUNHU� VDPOHQGH� KRV�PHGDUEHLGHUQH� �=HQWHILV�	�*RUWRQ��

��������

(W�HVVHQVLHOW�I¡UVWHVWHJ�IRU�n�VNDSH�HQ�JRG�NXOWXU�L�SURVMHNWHW�HU�DW�OHGHUQH�HU�W\GHOLJH�Sn�KYD�

VODJV�NXOWXU�GH�¡QVNHU�RJ�YLO�KD�L�SURVMHNWHW��)LVFKHU�HW�DO����������/HGHUQH�Pn�Jn�IUDP�VRP�

JRGH�IRUELOGHU�RJ�YLVH�GH�KROGQLQJHQH�VRP�GH�YLO�DW�GH�DQVDWWH�VNDO�KD��'HW�LQQHE UHU�n�JL�URV�

QnU�WLQJ�EOLU�JMRUW�ULNWLJ��VDPW�NRUULJHUH�QnU�WLQJ�EOLU�JMRUW�IHLO�HOOHU�QnU�WLQJ�EHYHJHU�VHJ�YHNN�

IUD�QRUPHQ��)LVFKHU�HW�DO����������

c�VNDSH�HW�JRGW�VRVLDOW�PLOM¡�YLO�Y UH�SRVLWLYW�IRU�n�VNDSH�HQ�JRG�DUEHLGVNXOWXU��)LVFKHU�HW�DO���

�������'HW�NDQ�GHUIRU�Y UH�JXQVWLJ�n�DUUDQJHUH�XOLNH�DUUDQJHPHQWHU�XWHQRP�DUEHLGVWLG��VRP�

LNNH�HU�MREEUHODWHUW��IRU�n�NQ\WWH�EHGUH�EnQG�PHOORP�GH�DQVDWWH��(NVHPSOHU�NDQ�Y UH�PLGGDJHU��

XWIOXNWHU�HOOHU�DNWLYLWHWVGDJHU��'HWWH�HU�PHG�Sn�n�VNDSH�HQ�JUXSSHLGHQWLWHW��)LVFKHU�HW�DO����������

�
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����9LNWLJH�SXEOLNDVMRQHU�

7DEHOO���YLVHU�HQ�RYHUVLNW�RYHU�YLNWLJH�SXEOLNDVMRQHU�VRP�HU�LQNOXGHUW� L�GHQQH�VWXGLHQ�XQGHU�

NDSLWWHO� ��7HRUL� RJ�NDSLWWHO� ��5HVXOWDW� RJ�GLVNXVMRQ��3XEOLNDVMRQHQH�NDQ� EHQ\WWHV� WLO� YLGHUH�

OHVLQJ��GHUVRP�GHW�HU�¡QVNHOLJ��

7DEHOO����2YHUVLNW�RYHU�YLNWLJH�SXEOLNDVMRQHU�VRUWHUW�L�NURQRORJLVN�UHNNHI¡OJH��

&ŽƌĨĂƚƚĞƌ� &ŽŬƵƐŽŵƌĊĚĞƌ� sŝŬƚŝŐƐƚĞ�ĨƵŶŶ�

^ŝŵƐ�ŽŐ��ƌŝŶŬŵĂŶŶ�

;ϮϬϬϮͿ�

�

ZŽůůĞŵŽĚĞůůĞƌ͕�ůĞĚĞůƐĞ͕�

ŽƌŐĂŶŝƐĂƐũŽŶƐŬƵůƚƵƌ͘��

Ͳ� sŝŬƚŝŐŚĞƚĞŶ�Ăǀ�ŐŽĚ�ůĞĚĞůƐĞ�ĨŽƌ�

ŽƉƉĂƌďĞŝĚĞůƐĞ�Ăǀ�ŬƵůƚƵƌ͘�

Ͳ� >ĞĚĞůƐĞŶƐ�ǀĞƌĚŝĞƌ�ŽŐ�ŚŽůĚŶŝŶŐĞƌ�

Ğƌ�ĚĞƚ�ǀŝŬƚŝŐƐƚĞ�ĨŽƌ�Ċ�ďǇŐŐĞ�ĞŶ�

ŬƵůƚƵƌ�ŵĞĚ�ƐƵŶŶĞ�ŽŐ�ŐŽĚĞ�

ǀĞƌĚŝĞƌ͘�

tĞƐƚŐĂĂƌĚ�Ğƚ�Ăů͘�

;ϮϬϭϬͿ�

�

WƌŽƐũĞŬƚĞƌŝŶŐƐƉůĂŶůĞŐŐŝŶŐ͕�

ƉƌŽƐũĞŬƚĞƌŝŶŐƐůĞĚĞůƐĞ͕�

ŐũĞŶŶŽŵĨƆƌŝŶŐƐŵŽĚĞůůĞƌ͘�

Ͳ� WƌŽƐĞƐƐĞŶĞ�ŝ�

ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐƐĨĂƐĞŶ͘�

Ͳ� KƉƉďǇŐŶŝŶŐĞŶ�ƚŝů�ĞŶ�

ŐũĞŶŶŽŵĨƆƌŝŶŐƐŵŽĚĞůů͘�

DŽĚŝŐ�Ğƚ�Ăů͘�;ϮϬϭϮͿ�

�

>ĞĂŶ͘�� Ͳ� �ĞƚǇĚŶŝŶŐĞŶ�Ăǀ�>ĞĂŶ�ĨŽƌ�Ċ�

ƐŬĂƉĞ�ĞŶ�ŵĞƌ�ĨůǇƚĞĨĨĞŬƚŝǀ�

ŽƌŐĂŶŝƐĂƐũŽŶ͘�

�ƌĊƚŚĞŶ�ŽŐ�

DŽůĂŶĚ�;ϮϬϭϱͿ�

^ĂŵŚĂŶĚůŝŶŐ͕��/D͕�>ĞĂŶ͕�

ƐĂŵůŽŬĂůŝƐĞƌŝŶŐ͕�

ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐĞŶ͘�

Ͳ� ^ĂŵůŽŬĂůŝƐĞƌŝŶŐ�Ğƌ�Ğƚ�ŶǇƚƚŝŐ�

ǀĞƌŬƚƆǇ͘�

^ŬŝŶŶĂƌůĂŶĚ�;ϮϬϭϱͿ�

�

�/D͕�ƐĂŵƉƌŽƐũĞŬƚĞƌŝŶŐ͕�

ƐĂŵŚĂŶĚůŝŶŐ͕��ŝŐ�ZŽŽŵ͘��

Ͳ� �ƌĨĂƌŝŶŐĞƌ�ǀĞĚ�ďƌƵŬ�Ăǀ�

ƉƌŽƐũĞŬƚĞƌŝŶŐƐǀĞƌŬƐƚĞĚ͘��

Ͳ� DŽƚŝǀĂƐũŽŶƐĨĂŬƚŽƌĞƌ�ĨŽƌ�

ƐĂŵŚĂŶĚůŝŶŐ͘��
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&ŝƐĐŚĞƌ�Ğƚ�Ăů͘�

;ϮϬϭϳͿ�

�

/ŶƚĞŐƌĞƌƚ�

ƉƌŽƐũĞŬƚůĞǀĞƌĂŶƐĞ͕�>ĞĂŶ͕�

ƐĂŵůŽŬĂůŝƐĞƌŝŶŐ͕�ĞŬƐƚĞƌŶĞ�

ĨĂƐŝůŝƚĂƚŽƚĞƌ͕�ƚĞĂŵďǇŐŐŝŶŐ͕�

ƚŝĚůŝŐ�ŝŶǀŽůǀĞƌŝŶŐ͕�ŬƵůƚƵƌ͘��

Ͳ� �Ŷ�ŝŶŶĨƆƌŝŶŐ�ŝ�ĞŶ�ƌĞŬŬĞ�ŵĞƚŽĚĞƌ�

ŽŐ�ǀĞƌŬƚƆǇ�ƐŽŵ�ďƌƵŬĞƐ�ŝŶŶĞŶĨŽƌ�

>ĞĂŶ�ŽŐ�ŝŶƚĞŐƌĞƌƚ�

ƉƌŽƐũĞŬƚůĞǀĞƌĂŶƐĞ͕�ŽŐ�ĚĞƌĞƐ�

ĞĨĨĞŬƚĞƌ�ĨŽƌ�Ċ�ƐŬĂƉĞ�ďĞĚƌĞ�

ƐĂŵŚĂŶĚůŝŶŐ�ŝ�ƉƌŽƐũĞŬƚĞƚ͘�

Ͳ� KƌŐĂŶŝƐĞƌŝŶŐ�Ăǀ�

ƐĂŵůŽŬĂůŝƐĞƌŝŶŐ͘�

Ͳ� sŝŬƚŝŐŚĞƚĞŶ�Ăǀ�Ċ�ŚĂ�ǀĞůĚĞĨŝŶĞƌƚĞ�

ǀĞƌĚŝĞƌ�ŝ�Ğƚ�ƉƌŽƐũĞŬƚ͘�

tŽŶĚŝŵƵ�Ğƚ�Ăů͘�

;ϮϬϮϬͿ�

dŝĚůŝŐ�ŝŶǀŽůǀĞƌŝŶŐ� Ͳ� ^Ğƌ�ƉĊ�ŚǀŽƌĚĂŶ�ƚŝĚůŝŐ�

ŝŶǀŽůǀĞƌŝŶŐ�ŬĂŶ�ƵƚĨƆƌĞƐ�ŽŐ�

ŚǀŝůŬĞ�ǀŝƌŬŶŝŶŐĞƌ�ĚĞƚƚĞ�ŚĂƌ͘��

ZŽůƐƚĂĚĊƐ�Ğƚ�Ăů͘�

;ϮϬϮϬͿ�

�

WƌŽƐũĞŬƚůĞĚĞůƐĞ� Ͳ� dǇĚĞůŝŐ�ĚĞĨŝŶŝƐũŽŶĞƌ�Ăǀ�ƵůŝŬĞ�

ĨŽƌŵĞƌ�ĨŽƌ�ŵĊů͘�

Ͳ� <ĂƌĂŬƚĞƌŝƐƚŝƐŬĞ�ƚƌĞŬŬ�ĨŽƌ�

ƉƌŽƐũĞŬƚĂƌďĞŝĚ͘�

Ͳ� <ĂƌĂŬƚĞƌŝƐƚŝƐŬĞ�ƚƌĞŬŬ�ǀĞĚ�

ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐƐĨĂƐĞŶ͘�

Ͳ� sŝŬƚŝŐŚĞƚĞŶ�Ăǀ�ƚǇĚĞůŝŐ�ƌŽůůĞͲ�ŽŐ�

ĂŶƐǀĂƌƐĨŽƌĚĞůŝŶŐ�ĨŽƌ�Ċ�ƵŶŶŐĊ�Ăƚ�

Ğƚ�ƉƌŽƐũĞŬƚ�ǀŝů�ŐĊ�ŐĂůƚ͘�

�
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��0HWRGH�

,�GHWWH�NDSLWWHOHW�YLO�YDOJ�DY�IRUVNQLQJVPHWRGH�EOL�EHVNUHYHW��RJ�GHW�DUJXPHQWHUHV�IRU�KYRUIRU�

GLVVH�PHWRGHQH�KDU�EOLWW�EUXNW�L�GHQQH�VWXGLHQ��'HW�KDU�EOLWW�JMRUW�HQ�RPIDWWHQGH�YXUGHULQJ�DY�

KYLONH� PHWRGHU� VRP� HU� EHVW� HJQHW� IRU� n� NXQQH� EHVYDUH� IRUVNQLQJVVS¡UVPnOHQH� NQ\WWHW� WLO�

VWXGLHQV�SUREOHPVWLOOLQJ��

1nU�PDQ� VNDO� XWI¡UH� YLWHQVNDSHOLJ� IRUVNQLQJ�� HU� ULNWLJ� YDOJ� DY�PHWRGH� HVVHQVLHOW� �*U¡QPR��

�������0HWRGH�EOLU�LI¡OJH�*U¡QPR��������GHILQHUW�VRP�HW�YHUNW¡\�RJ�HQ�IUHPJDQJVPnWH�IRU�n�

KHQWH�LQQ�RJ�EHDUEHLGH�GDWD�WLO�HQ�RSSJDYH�HOOHU�UDSSRUW�PDQ�VNDO�VNULYH��0HWRGHU�VNDO�LQQHKROGH�

HQ� UHNNH� UHWQLQJVOLQMHU� PDQ� VRP� IRUVNHU� VNDO� I¡OJH�� IRU� n� VLNUH� DW� DUEHLGVPnWHQ� HU� IDJOLJ�

IRUVYDUOLJ��*U¡QPR���������)LJXU���YLVHU�SURVHVVHQ�IUD�XWDUEHLGHOVHQ�DY�SUREOHPVWLOOLQJHQ�WLO�

HQGW�UHVXOWDW�IRU�YnU�VWXGLH��+YHU�DY�SURVHVVHQH�XWG\SHV�L�GH�QHVWH�NDSLWOHQH���

�

)LJXU����0HWRGHQV�IUHPJDQJVSURVHVV��

�

����8WYLNOLQJ�DY�SUREOHPVWLOOLQJ�

6NDO� PDQ� EHGULYH� IRUVNQLQJ� LQQHQIRU� HW� WHPD�� HU� GHW� KHOW� DYJM¡UHQGH� n� KD� IRUPXOHUW� HQ�

SUREOHPVWLOOLQJ�VRP�PDQ�VNDO�MREEH�XW�LIUD��5LHQHFNHU�HW�DO����������(WWHU�n�KD�YDOJW�XW�HW�WHPD�

HOOHU�IDJIHOW�PDQ�YLO� IRUVNH� LQQHQIRU��XWYLNOHU�PDQ�HQ�SUREOHPVWLOOLQJ�VRP�VNDO�EDQH�YHL� IRU�

UHVWHQ�DY�IRUVNQLQJVDUEHLGHW��(Q�SUREOHPVWLOOLQJ�VNDO�VL�QRH�RP�GHW�PDQ�VNDO�VWXGHUH�LQQHQIRU�

HW�YDOJW�WHPDRPUnGH��$DQHVHQ���������RJ�HU�JMHUQH�HW�VS¡UVPnO�PDQ�VRP�IRUVNHU�¡QVNHU�n�ILQQH�

VYDU�Sn��

(WWHU�XWDUEHLGHOVHQ�DY�SUREOHPVWLOOLQJ��HU�GHW�RIWH�KHQVLNWVPHVVLJ�n� ODJH�IRUVNQLQJVVS¡UVPnO�

WLONQ\WWHW�SUREOHPVWLOOLQJHQ��*MHYMRQ���������)RUVNQLQJVVS¡UVPnOHQH�VNDO�EUXNHV�WLO�n�EHVYDUH�

SUREOHPVWLOOLQJHQ�RJ�VNDO�JMHUQH�Y UH�NRQNUHWH�L�IRUPXOHULQJHQ��

hƚǀŝŬůŝŶŐ�Ăǀ�
ƉƌŽďůĞŵͲ
ƐƚŝůůŝŶŐ

sĂůŐ�Ăǀ�
ĚĞƐŝŐŶ

sĂůŐ�Ăǀ�
ŵĞƚŽĚĞ

/ŶŶƐĂŵůŝŶŐ�
Ăǀ�ĚĂƚĂ

�ŶĂůǇƐĞ�Ăǀ�
ĚĂƚĂ

sƵƌĚĞƌŝŶŐ�Ăǀ�
ĨŽƌƐŬŶŝŶŐƐͲ

ĞƚŝŬŬ
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'HQQH� VWXGLHQV� WHPD�EOH�YDOJW� L�PDL�������RJ� DUEHLGHW�PHG�n� IRUPXOHUH� HQ�SUREOHPVWLOOLQJ�

VWDUWHW�K¡VWHQ�VDPPH�nU��'HW�EOH�LJDQJVDWW�HQ�RPIDWWHQGH�SURVHVV�VRP�EHVWRG�DY�JRG�GLDORJ�PHG�

YHLOHGHU� YHG�10%8�RJ� HQ� JUXQGLJ� VWXGLH� DY� XOLNH� OLWWHUDWXUHU� LQQHQIRU� WHPD� VDPKDQGOLQJ��

'HUHWWHU�EOH�GHW�HWDEOHUW�NRQWDNW�PHG�6WDWVE\JJ��RJ�YL�Vn�SRWHQVLDOHW�PHG�n�VH�VDPPHQKHQJHU�

PHOORP�/HDQ�RJ�VDPKDQGOLQJ�L�GHWDOMSURVMHNWHULQJVIDVHQ��)RU�n�JM¡UH�IRUVNQLQJHQ�PHVW�PXOLJ�

UHOHYDQW�IRU�GDJHQV�E\JJHSURVMHNWHU��IRUHJLNN�GHQQH�IDVHQ�L�WHWW�VDPDUEHLG�PHG�6WDWVE\JJ��RJ�

HW�Q\WW�OLWWHUDWXUV¡N�EOH�XWI¡UW��'HWWH�I¡UWH�WLO�DW�HQ�NRQNUHW�SUREOHPVWLOOLQJ�EOH�GHILQHUW��

)RU�DW�GHW�YLGHUH�IRUVNQLQJVDUEHLGHW�VNXOOH�NXQQH�XWI¡UHV�RSWLPDOW��EOH�GHW�RJVn�XWDUEHLGHW�WUH�

IRUVNQLQJVVS¡UVPnO�WLOK¡UHQGH�SUREOHPVWLOOLQJHQ��)RUVNQLQJVVS¡UVPnOHQH�EOH�I¡UHQGH�IRU�GHW�

YLGHUH� IRUVNQLQJVDUEHLGHW� RJ� LQQVDPOLQJHQ� DY� GDWD�� )¡U� nUVVNLIWHW� YDU� GHUPHG� EnGH�

SUREOHPVWLOOLQJHQ� RJ� IRUVNQLQJVVS¡UVPnOHQH� EOLWW� GHILQHUW�� 3URVHVVHQ� LOOXVWUHUHV� L� )LJXU� ���

/LNHYHO�EOH�GHW�JMRUW�JMHQWDWWH�UHYLGHULQJHU�DY�GLVVH�XQGHUYHLV�L�IRUVNQLQJHQ�IRU�n�V¡UJH�IRU�DW�

GH�EOH�Vn�SUHVLVH�VRP�PXOLJ���

�

)LJXU����3URVHVVHQ�IRU�XWDUEHLGHOVHQ�DY�SUREOHPVWLOOLQJ�RJ�IRUVNQLQJVVS¡UVPnO��

�

����9DOJ�DY�IRUVNQLQJVGHVLJQ�

)¡U�IRUVNQLQJVDUEHLGHW�VHWWHU�L�JDQJ��HU�GHW�YLNWLJ�DW�GH�Q¡GYHQGLJH�IRUEHUHGHOVHQH�KDU�EOLWW�JMRUW�

�6LONRVHW� HW� DO��� ������� 3n� GHQQH� PnWHQ� InU� PDQ� HQ� ULNWLJ� IUHPJDQJVPnWH� QnU�

IRUVNQLQJVVS¡UVPnOHQH�NQ\WWHW�WLO�HQ�JLWW�SUREOHPVWLOOLQJ�VNDO�EHVYDUHV��'HWWH�LQQHE UHU�EODQW�

DQQHW� DW� PDQ� KDU� ODJW� HQ� JUXQGLJ� SODQ� IRU� KYRUGDQ� IRUVNQLQJHQ� VNDO� XWI¡UHV� RJ� KYRUGDQ�

LQQKHQWLQJHQ�DY�GDWD�YLO�IRUHJn��(W�IRUVNQLQJVGHVLJQ�VNDO�EHVNULYH�KHOH�SURVHVVHQ�DY�DQDO\VHQ�

IRU�n�NRPPH�WLO�HQ�O¡VQLQJ�Sn�SUREOHPVWLOOLQJHQ��6LONRVHW�HW�DO����������6LONRVHW�P�IO���������

VDPPHQOLJQHU� GHQQH� DQDO\VHSURVHVVHQ� PHG� HQ� ©DUNLWHNWV� WHJQLQJHU� RJ� VSHVLILNDVMRQHU� DY�

KYRUGDQ�HQ�E\JQLQJ�VNDO�NRQVWUXHUHVª��)RUVNQLQJVGHVLJQHW�VNDO�NQ\WWH�GDWDHQH�VRP�VDPOHV�LQQ��

RJ�GH�UHVXOWHUHQGH�NRQNOXVMRQHQH��RSS�PRW�SUREOHPVWLOOLQJHQ�VRP�IRUVNHV�Sn��<LQ���������'HW�

HU� RJVn� UHOHYDQW� n� VH� Sn� KYD� VODJV� WLOQ UPLQJ� PDQ� KDU� WLO� VWXGLHQ� QnU� GHW� YHOJHV�

IRUVNQLQJVGHVLJQ���

sĂůŐƚ�ƚĞŵĂ�ŽŐ�
ĞƚĂďůĞƌƚ�

ŬŽŶƚĂŬƚ�ŵĞĚ�
ǀĞŝůĞĚĞƌ

>ŝƚƚĞƌĂƚƵƌƐƆŬ
<ŽŶƚĂŬƚ�
ĞƚĂďůĞƌƚ�

ŵĞĚ�ďĞĚƌŝĨƚ
>ŝƚƚĞƌĂƚƵƌƐƆŬ

hƚĂƌďĞŝĚĞƚ�
ƉƌŽďůĞŵƐƚŝůůŝŶŐ�ŽŐ�
ĨŽƌƐŬŶŝŶŐƐƐƉƆƌƐŵĊů
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������(NVSORUHUHQGH�GHVLJQ�

0DQ� IRUKROGHU� VHJ� JMHUQH� WLO� WUH� W\SHU� IRUVNQLQJVGHVLJQ�� HNVSORUHUHQGH� GHVLJQ�� GHVNULSWLYW�

GHVLJQ� RJ� NDXVDOW� GHVLJQ� �6LONRVHW� HW� DO��� ������� (W� HNVSORUHUHQGH� GHVLJQ� HU� HJQHW� IRU�

IRUVNQLQJVSURVMHNWHU�VRP�RPKDQGOHU�WHPDHU�GHW�LNNH�KDU�EOLWW�IRUVNHW�Vn�P\H�Sn�WLGOLJHUH��(W�

GHVNULSWLYW� GHVLJQ� SDVVHU� WLO� IRUVNQLQJVSURVMHNWHU� GHU�PDQ� DOOHUHGH� KDU� HQ� IRUVWnHOVH� DY� GHW�

SUREOHPHW� VRP� VNDO� IRUVNHV� Sn�� (W� NDXVDOW� GHVLJQ� SDVVHU� WLO� VWXGLHU� GHU� PDQ� ¡QVNHU� n� VH�

HYHQWXHOOH�nUVDNVIRUNODULQJHU�RJ�EUXNHV�RIWH�QnU�PDQ�XWI¡UHU�HNVSHULPHQWHU�L�IRUVNQLQJHQ�VLQ�

�6LONRVHW�HW�DO����������

3n� EDNJUXQQ� DY� YnU� SUREOHPVWLOOLQJ� RJ� GH� WLOK¡UHQGH� IRUVNQLQJVVS¡UVPnOHQH� VRP� KDU� EOLWW�

SUHVHQWHUW� L�GHQQH�RSSJDYHQ��YLO�HW�HNVSORUHUHQGH�GHVLJQ�Y UH�GHQ�PHVW�HJQHGH�n�EUXNH��(W�

HNVSORUHUHQGH�GHVLJQ�HU�HQ�SURVHVV�VRP�HU�XVWUXNWXUHUW�RJ�IOHNVLEHO��6LONRVHW�HW�DO����������'HQ�

KDU�VRP�KHQVLNW�n�ELGUD�WLO�n�JL�¡NW�LQQVLNW�L�HW�WHPD�RJ�GHUPHG�¡NH�IRUVWnHOVHQ�YnU��,�WLOOHJJ�HU�

GHQ�JRGW�HJQHW�GHUVRP�PDQ�KDU�OLWH�HOOHU�LQJHQ�HUIDULQJ�RP�WHPDHW�VRP�IRUVNHV�Sn��6LONRVHW�HW�

DO����������'HW�EOH�YXUGHUW�RP�HW�GHVNULSWLYW�GHVLJQ�YLOOH�Y UW�PHU�KHQVLNWVPHVVLJ��'HULPRW�HU�

HW�GHVNULSWLYW�GHVLJQ�RIWH�HQ�SURVHVV�VRP�HU�VWUXNWXUHUW�RJ�IRUPHOO�� L� WLOOHJJ� WLO� DW�GHW�JMHUQH�

EUXNHV� VWRUH� XWYDOJ� XQGHU� IRUVNQLQJHQ� �6LONRVHW� HW� DO��� ������� 3n� EDNJUXQQ� DY� GHWWH� EOH� GHW�

EHVWHPW�DW�HW�HNVSORUHUHQGH�GHVLJQ�YDU�PHU�SDVVHQGH��

�

������.RQVWUXNWLYLVWLVN�RJ�LQGXNWLY�WLOQ UPLQJVPnWH�

,�GHQQH�IRUVNQLQJHQ�EOLU�GHW�EUXNW�HQ�NRQVWUXNWLYLVWLVN�RJ�LQGXNWLY�WLOQ UPLQJVPnWH��6LONRVHW�

HW�DO����������(Q�NRQVWUXNWLYLVWLVN�WLOQ UPLQJ�EHW\U�DW�GDWDHQH�RJ�LQIRUPDVMRQHQ�EOLU�DQVNDIIHW�

PHG�IRUVNQLQJVPHWRGHU�VRP�EHQ\WWHU�VHJ�DY�LQWHUDNVMRQ�RJ�UHIOHNVMRQ��'HWWH�VWnU�L�NRQWUDVW�WLO�

SRVLWLYLVWLVN�IRUVNQLQJ�GHU�GDWDHQH�VRP�VDPOHV�LQQ�NDQ�UHJQHV�VRP�REMHNWLYH�RJ�XDYKHQJLJH�DY�

RVV� VRP� IRUVNHUH�� ,� NRQVWUXNWLYLVWLVN� IRUVNQLQJ� Pn� PDQ� IRUV¡NH� n� IRUVWn� VDPW� WRONH� XOLNH�

PHQQHVNHUV�RSSIDWWHOVH�DY�IHQRPHQHW�VRP�VWXGHUHV��6LONRVHW�HW�DO����������

+DU� PDQ� HQ� LQGXNWLY� WLOQ UPLQJ� YLO� GHW� VL� DW� EHVOXWQLQJHU� EOLU� WDWW� EDVHUW� Sn� HUIDULQJHU�

�1RUGW¡PPH�� ������� 0RWVHWQLQJHQ� WLO� LQGXNWLY� WLOQ UPLQJ� HU� GHGXNWLY� WLOQ UPLQJ�� VRP�

LQQHE UHU�DW�IRUVNHUHQ�WUHNNHU�EHVOXWQLQJHU�EDVHUW�Sn�WHRUL��
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,�YnU�IRUVNQLQJHQ�EOH�GHW�GHUIRU�VHWW�Sn�VRP�PHVW�KHQVLNWVPHVVLJ�n�KD�HQ�NRQVWUXNWLYLVWLVN�RJ�

LQGXNWLY� WLOQ UPLQJVPHWRGH�� GD� SUREOHPVWLOOLQJHQ� VRP� VNDO� IRUVNHV� Sn� HU� NQ\WWHW� WLO�

REVHUYDVMRQHU�IUHPIRU�WHRUHWLVN�PDWHULDOH��'HW�EOH�RJVn�VHWW�Sn�VRP�PHU�UHOHYDQW�PHG�WDQNH�Sn�

DW�GHW�YDOJWH�IRUVNQLQJVGHVLJQHW�HU�HNVSORUHUHQGH�RJ�GH�I¡OJHQGH�PHWRGHQH�VRP�VNDO�DQYHQGHV�

IRU�LQQVDPOLQJ�DY�GDWD�HU�PHU�SDVVHQGH�LQQXQGHU�GLVVH�NDWHJRULHQH��

�

����9DOJ�DY�IRUVNQLQJVPHWRGH�

,QQHQIRU� IRUVNQLQJ� VNLOOHU� PDQ� JMHUQH� PHOORP� WR� W\SHU� IRUVNQLQJVPHWRGHU�� NYDOLWDWLY� RJ�

NYDQWLWDWLY� IRUVNQLQJVPHWRGH� �-RKDQQHVVHQ� HW� DO��� ������� 'HW� ILQQHV� IOHUH� XOLNH� PHWRGHU�

LQQHQIRU� GLVVH� WR� KRYHGJUXSSHQH�� RJ� GHW� HU� YLNWLJ� n� JM¡UH� HQ� JUXQGLJ� DYYHLQLQJ� IRU� KYLONH�

PHWRGHU�PDQ�PHQHU�HU�EHVW�HJQHW�WLO�VLWW�SURVMHNW��-RKDQQHVVHQ�HW�DO����������

+RYHGIRUVNMHOOHQ�PHOORP�NYDOLWDWLY�RJ�NYDQWLWDWLY�PHWRGH�KDQGOHU�RP�KYD�VODJV�W\SH�GDWD�PDQ�

DUEHLGHU�PHG��6LONRVHW�HW�DO����������'HUVRP�GDWDHQH�LNNH�NDQ�WDOOIHVWHV�EUXNHU�PDQ�NYDOLWDWLY�

PHWRGH��'HW� YLO� VL� DW�PDQ�JMHUQH� InU� GDWDHQH� L� IRUP� DY� RUG� RJ� WHNVW�� RJ� DW� GH� VLHU� QRH� RP�

HJHQVNDSHQH� WLO� GHW� VRP�EOLU�XQGHUV¡NW��3n�PRWVDWW� VLGH�EUXNHU�PDQ�NYDQWLWDWLY�PHWRGH�QnU�

GDWDHQH�HU�WHOOEDUH�RJ�NDQ�EHVNULYHV�PHG�WDOO��6LONRVHW�HW�DO����������0HWRGHU�LQQHQ�NYDOLWDWLY�

IRUVNQLQJ�IRUV¡NHU�n�IRUVWn�KYRUIRU�QRH�VNMHU��QRH�VRP�VWnU�L�NRQWUDVW�WLO�NYDQWLWDWLYH�PHWRGHU�

VRP�IRUV¡NHU�n�IRUNODUH�KYRUIRU�QRH�VNMHU��6LONRVHW�HW�DO���������7MRUD���������

3n�EDNJUXQQ�DY�SUREOHPVWLOOLQJHQ�VRP�HU�EOLWW�IRUPXOHUW�IRU�GHQQH�VWXGLHQ��EOH�GHW�VHWW�Sn�VRP�

PHU�UHOHYDQW�n�EHQ\WWH�NYDOLWDWLY�PHWRGH��)RU�n�EHVYDUH�SUREOHPVWLOOLQJ��HU�GHW�OLWH�EHKRY�IRU�

GDWD�VRP�EDVHUHU�VHJ�Sn�WDOO�HOOHU�DQGUH�NYDQWLWDWLYH�IRUKROG��,�VWHGHW�EOLU�GHW�VHWW�Sn�VRP�PHU�

UHOHYDQW�n�EHQ\WWH�VHJ�DY�GDWD�VRP�EDVHUHV�Sn�IRUNODULQJHU�RJ�VXEMHNWLYH�PHQLQJHU��'HWWH�EOLU�

PXOLJ�YHG�IRU�HNVHPSHO�n�REVHUYHUH�HQ�VLWXDVMRQ�HOOHU�LQWHUYMXH�HQ�SHUVRQ��-RKDQQHVVHQ�HW�DO���

�������9HG�LQWHUYMXHU�KDU�PDQ�IRUGHOHQH�YHG�n�NXQQH�VWLOOH�RSSI¡OJLQJVVS¡UVPnO�GHUVRP�QRHQ�

DY�VYDUHQH�IUHPVWnU�XNODUH��,�WLOOHJJ�KDU�PDQ�PXOLJKHW�WLO�n�UHWWH�RSS�HYHQWXHOOH�PLVIRUVWnHOVHU�

VRP�JMHUQH�NDQ�RSSVWn�XQGHU�IRUVNQLQJVDUEHLGHW��-RKDQQHVVHQ�HW�DO����������

,�NYDQWLWDWLYH�PHWRGHU�NDQ�VS¡UUHXQGHUV¡NHOVHU�EOL�EUXNW�IRU�n�VDPOH�LQQ�GDWD��-RKDQQHVVHQ�HW�

DO����������'HW�EOH�VHWW�Sn�PXOLJKHWHQ�n�KD�HQ�PHG�HQ�VOLN�PHWRGH�L�YnU�IRUVNQLQJ�L�VWHGHW�IRU�

LQWHUYMXHU�� 'HULPRW� YLOOH� PXOLJKHWHQ� WLO� n� VWLOOH� RSSI¡OJLQJVVS¡UVPnO� IRUVYLQQH�� ,� WLOOHJJ�

NRPPHU� GHW� W\GHOLJ� IUDP� IUD� VWXGLHQV� IRUVNQLQJVVS¡UVPnO� DW� LQGLYLGHQHV� RSSIDWWHOVH� RJ�

PHQLQJHU�EXUGH�SULRULWHUHV��'HW�YLO�NXQQH�RSSOHYHV�VRP�YDQVNHOLJ�n�In�IUDP�GHW�PDQ�HJHQWOLJ�
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PHQHU�GHUVRP�GHW�Pn�EOL�XWWU\NW�VNULIWOLJ�L�HW�VNMHPD�VDPPHQOLJQHW�PHG�HQ�PXQWOLJ�VDPWDOH��

3n�JUXQQ�DY�GHWWH�EOH�GHW�GHUIRU�LNNH�VHWW�Sn�VRP�KHQVLNWVPHVVLJ�n�XWI¡UH�VS¡UUHXQGHUV¡NHOVHU��

'HULPRW� YLOOH� GHQQH� IRUVNQLQJHQ� NXQQH� QnGG� XW� WLO� IOHUH� LQGLYLGHU� PHG� HQ� VOLN�

VS¡UUHXQGHUV¡NHOVH�� 1nU� GHW� HU� VDJW�� NRPPHU� GHW� IUDP� VHQHUH� L� RSSJDYHQ� DW� GHW� KDU� Y UW�

XWIRUGUHQGH�n�ILQQH�QRN�UHOHYDQWH�SURVMHNWHU�RJ�LQYROYHUWH�DNW¡UHU�VRP�EHQ\WWHU�VHJ�DY�/HDQ�

SURVMHNWHULQJ��'HUIRU�HU�GHW�LNNH�VLNNHUW�DW�YL�KDGGH�InWW�HW�VWRUW�XWYDOJ�OLNHYHO���

'HW�HU�YLNWLJ�n�Y UH�RSSPHUNVRP�Sn�XOHPSHQH�YHG�n�EUXNH�NYDOLWDWLYH�PHWRGHU��+ROJHUVHQ��

������/DUVHQ���������

�� 0DQ�InU�JMHUQH�LNNH�JHQHUDOLVHUW� LQIRUPDVMRQHQ�VWDWLVWLVN��'HW�EHW\U�DW�XOLNH�IRUVNHUH�

NDQ� WRONH� GDWDHQH� Sn� IRUVNMHOOLJH� PnWHU� RJ� DW� RYHUI¡ULQJVYHUGLHQ� YLO� Y UH� ODYHUH�

VDPPHQOLJQHW�PHG�EUXN�DY�NYDQWLWDWLYH�PHWRGHU��'HWWH�NDQ�NRPPH�DY�DW�XWYDOJHW�DY�

LQIRUPDQWHU�JMHUQH�LNNH�HU�Vn�VWRUW��

�� 'HW�YLO�NXQQH�Y UH�WLGNUHYHQGH�n�VDPOH� LQQ�NYDOLWDWLY�GDWD��V UOLJ�GHUVRP�PDQ�VNDO�

JMHQQRPI¡UH�IOHUH�LQWHUYMXHU��

�� 6YDUHQH�PDQ�InU�IUD�LQWHUYMXREMHNWHW�HU�Q¡GYHQGLJYLV�LNNH�KHOW� UOLJH�VYDU��'HWWH�NDQ�

NRPPH�DY�DW�LQWHUYMXREMHNWHW�LNNH�HU�DQRQ\P�RYHQIRU�LQWHUYMXHUHQ���

�� .RQWUROOHIIHNWHQ�� /DUVHQ� ������� EHVNULYHU� NRQWUROOHIIHNWHQ� VRP� DW� LQWHUYMXHUHQ� HOOHU�

PHWRGHQ�VRP�EOLU�EUXNW�NDQ�SnYLUNH� UHVXOWDWHW�DY� LQWHUYMXHW��(NVHPSOHU�Sn�GHWWH�NDQ�

Y UH� DW� LQWHUYMXREMHNWHW� VYDUHU� GHW� VRP� KDQ�KXQ� WURU� HU� DOOPHQW� DNVHSWHUW�� VYDUHW�

LQWHUYMXREMHNWHW�JLU�WLO�LQWHUYMXHUHQ�HU�GHW�KDQ�KXQ�WURU�LQWHUYMXHUHQ�YLO�K¡UH��VYDUHW�VRP�

EOLU�JLWW�VNMXOHU�XYLWHQKHW�KRV�LQWHUYMXREMHNWHW��HOOHU�VYDUHU�IRU�n�JL�HW�JRGW�LQQWU\NN�KRV�

LQWHUYMXHUHQ��

+YRUGDQ�GLVVH�XOHPSHQH�HU�KHQV\QWDWW��NRPPHU�IUDP�XQGHUYHLV�L�GHWWH�NDSLWWHOHW���

�

����,QQVDPOLQJ�DY�GDWD�

,�IRUELQGHOVH�PHG�GDWD�RSHUHUHU�PDQ�JMHUQH�PHG�WR�W\SHU�GDWD��VHNXQG UGDWD�RJ�SULP UGDWD�

�6LONRVHW� HW� DO��� ������� 6HNXQG UGDWD� EOLU� GHILQHUW� DY� 6LONRVHW� P�IO�� ������� VRP� GDWD� VRP�

DOOHUHGH�HNVLVWHUHU��'HQQH�GDWDHQ�KDU�WLGOLJHUH�EOLWW�LQQVDPOHW�DY�QRHQ�DQGUH��PHQ�GD�PHG�HQ�

DQQHQ�KHQVLNW��3ULP UGDWD�HU�GDWD�VRP�EOLU�VDPOHW�LQQ�IRU�HW�EHVWHPW�IRUPnO�IRU�GHW�VSHVLILNNH�

SURVMHNWHW��6LONRVHW�HW�DO����������
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1nU�PDQ�EHQ\WWHU�VHJ�DY�HNVSORUHUHQGH�GHVLJQ��E¡U�PDQ�JMHUQH�VWDUWH�PHG�HQ�OLWWHUDWXUVWXGLH�RJ�

XQGHUV¡NH�RP�GHW�HU�VHNXQG UGDWD�NQ\WWHW�WLO�WHPDHW�WLOJMHQJHOLJ��6LONRVHW�HW�DO����������'HUHWWHU�

Pn�PDQ�YXUGHUH�RP�GHQQH� LQIRUPDVMRQHQ�HU�QRN� IRU�SURVMHNWHW�� HOOHU�RP�PDQ�Pn�DQVNDIIH�

SULP UGDWD��QRH�PDQ�RIWH�Pn�JM¡UH��6LONRVHW�HW�DO����������9nU�IRUVNQLQJ�VWDUWHW�GHUIRU�PHG�HQ�

OLWWHUDWXUVWXGLH��HWWHUIXOJW�DY�HQ�FDVHVWXGLH�EHVWnHQGH�DY�HQ�GRNXPHQWVWXGLH�RJ�LQWHUYMXHU���

�

������/LWWHUDWXUVWXGLH�

+HQVLNWHQ�PHG�HQ�OLWWHUDWXUVWXGLH�HU�DW�PDQ�VNDO�WLOHJQH�VHJ�JRG�RYHUVLNW�RYHU�KYD�VODJV�UHOHYDQW�

OLWWHUDWXU� VRP� DOOHUHGH� HU� WLOJMHQJHOLJ�� DOWVn� UHJQHV� GDWDHQH� IUD� OLWWHUDWXUVWXGLHW� VRP�

VHNXQG UGDWD� L� GHQQH� VWXGLHQ� �*RGZLOO�� ������� *RGZLOO� ������� IRUNODUHU� YLGHUH� DW�

OLWWHUDWXUVWXGLHU� HU� XXQQY UOLJH� QnU� PDQ� VNDO� SODQOHJJH� IRUVNQLQJHQ�� GD� HQ� JUXQGLJ�

OLWWHUDWXUVWXGLH�YLO�VL�QRH�RP�KYRU�P\H�IRUVNQLQJ�VRP�DOOHUHGH�HU�EOLWW�JMRUW�Sn�GHW�JMHOGHQGH�

IRUVNQLQJVRPUnGHW��'HWWH� HU�Q¡GYHQGLJ� IRU� n�XQQJn� VO¡VLQJ� DY� WLG�RJ� UHVVXUVHU�Sn�QRH� VRP�

DOOHUHGH�HU�IRUVNHW�Sn��,�WLOOHJJ�YLO�PDQ�WLOHJQH�VHJ�JRG�NXQQVNDS�RP�WHPDHW��RJ�GHW�YLO�OHGH�

IRUVNHUHQ�LQQ�Sn�ULNWLJ�UHWQLQJ�YHG�n�EHVYDUH�HYHQWXHOOH�VS¡UVPnO�IRUVNHUHQ�KDU� L�IRUNDQW�DY�

DUEHLGHW��5LHQHFNHU�HW�DO����������

'HW�EOH�JMRUW�HQ�JUXQGLJ�OLWWHUDWXUVWXGLH�EnGH�L�IRUNDQW�DY�IRUPXOHULQJHQ�DY�SUREOHPVWLOOLQJHQ�

RJ�XQGHUYHLV�L�VHOYH�IRUVNQLQJVDUEHLGHW��/LWWHUDWXUVWXGLHW�VRP�EOH�XWI¡UW�K¡VWHQ������YDU�HW�PHU�

RYHURUGQHW� V¡N��0nOHW� YDU� n� EOL� NMHQW�PHG� WHPDHW�� XQGHUV¡NH� KYD� VRP� KDU� EOLWW� IRUVNHW� Sn�

WLGOLJHUH�RJ�NDUWOHJJH�HNVLVWHUHQGH�LQIRUPDVMRQ��'HW�NRP�W\GHOLJ�IUDP�DW�GHW�HU�OLWH�IRUVNQLQJ�

Sn�EUXN�DY�/HDQ�L�GHWDOMSURVMHNWHULQJVIDVHQ�RJ�VDPPHQKHQJHU�PHOORP�/HDQ�RJ�VDPKDQGOLQJ�

IUD� I¡U��9LGHUH�EOH�GHW�JMRUW�JUXQGLJHUH�OLWWHUDWXUV¡N�XWRYHU� L� IRUVNQLQJVDUEHLGHW�YnUHQ�������

'HQQH�JMHQWDWWH�EUXNHQ�DY�OLWWHUDWXUVWXGLH�VW¡WWHV�DY�5LHQHFNHU�P�IO���������VRP�IRUNODUHU�DW�

LQIRUPDVMRQV�� RJ� OLWWHUDWXUV¡NLQJ� E¡U� JM¡UHV� IOHUH� JDQJHU� XQGHU� IRUVNQLQJHQ�� 'HW� EOLU� RJVn�

IRUNODUW�DW�PDQ�JMHUQH�E¡U�VWDUWH�PHG�HW�EUHGW�V¡N�I¡U�PDQ�IRUPXOHUHU�HQ�SUREOHPVWLOOLQJ��IRU�Vn�

n�VQHYUH�V¡NHW� LQQ�RJ�VSHVLILNW� UHWWH�GHWWH�PRW�GHQ�VDWWH�SUREOHPVWLOOLQJHQ��5LHQHFNHU�HW�DO���

�������

1nU�PDQ�VNDO�JMHQQRPI¡UH�HQ�OLWWHUDWXUVWXGLH�HU�GHW�YLNWLJ�n�Y UH�NULWLVN�WLO�GHQ�OLWWHUDWXUHQ�PDQ�

OHVHU�RJ�GH�NLOGHQH�PDQ�YHOJHU�n�EUXNH��5LHQHFNHU�HW�DO����������)RU�n�VLNUH�JRG�NXQQVNDS�RP�

GHWWH��GHOWRN�YL�Sn�NXUV�RJ�IRUHGUDJ�RP�OLWWHUDWXUV¡NLQJ�DUUDQJHUW�DY�ELEOLRWHNHW�YHG�10%8��

+HU�EOH�GHW�IRUHOHVW�L�KYRUGDQ�PDQ�NDQ�EHQ\WWH�V¡NHVWUHQJHU�IRU�n�QDYLJHUH�L�GHQ�VWRUH�PHQJGHQ�

LQIRUPDVMRQ�VRP�OLJJHU�WLOJMHQJHOLJ��L�WLOOHJJ�WLO�KYLONH�GDWDEDVHU�VRP�HU�SnOLWHOLJH��'DWDEDVHU�
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VRP�HU�EHQ\WWHW�L�YnU�IRUVNQLQJ�HU�EODQW�DQQHW�*RRJOH�6FKRODU��:HE�RI�6FLHQFH�RJ�5HVHDUFKJDWH��

VDPW�GHQ�QRUVNH�ELEOLRWHNVEDVHQ�2ULD��.LOGHQH�VRP�HU�SULRULWHUW�L�GHQQH�VWXGLHQ�HU�NLOGHU�VRP�

KDU�EOLWW�VLWHUW�JMHQWDWWH�JDQJHU��HU�DY�Q\HUH�GDWR�RJ�KRYHGVDNHOLJ�IRUVNQLQJVDUWLNOHU�RJ�E¡NHU��

'HUVRP�HQNHO� IDNWDLQIRUPDVMRQ� LNNH�KDU�Y UW� WLOJMHQJHOLJ� L� GHQQH� W\SHQ�NLOGHU�KDU�GHW�EOLWW�

EHQ\WWHW� QHWWVWHGHU�� 6¡NHVWUHQJHU� VRP� HU� K\SSLJ� EUXNW� L� YnU� OLWWHUDWXUVWXGLH� HU� EODQW� DQQHW�

©�OHDQ�� $1'� �LQWHUDFWLRQ�ª�� ©OHDQ� SURVMHNWHULQJª� RJ� ©�LQFHQWLYHV�� $1'� �FRQVWUXFWLRQ�

LQGXVWU\�ª���

�

������&DVHVWXGLH�

%HJUHSHW� FDVHVWXGLH� NDQ� GHILQHUHV� VRP� HQ� LQWHQVLY� NYDOLWDWLY� VWXGLH� DY� HQ� FDVH� �$QGHUVHQ��

������� ,�GHQQH�NRQWHNVWHQ�NDQ�FDVH�Y UH�HQ� UHNNH� WLQJ�� VRP�IRU�HNVHPSHO�HQ�RUJDQLVDVMRQ��

KHQGHOVH�HOOHU�KDQGOLQJ��0DQ�NDQ�VL�DW�HQ�FDVH�HU�HQ�HQKHW�VRP�XQGHUV¡NHV��$QGHUVHQ���������

3n� EDNJUXQQ� DY� SUREOHPVWLOOLQJHQ� VRP� EOLU� SUHVHQWHUW� L� GHQQH� RSSJDYHQ�� EOH� EUXN� DY� HQ�

FDVHVWXGLH� YXUGHUW� VRP� VY UW� UHOHYDQW�� ,� GHQQH� VWXGLHQ� UHSUHVHQWHUHU� HQ� FDVH� HW� SURVMHNW��

(WWHUVRP�GHW�HU�KHQVLNWVPHVVLJ�PHG�IOHUH�FDVHU�IRU�n�JL�HW�PHU�J\OGLJ�VYDU�Sn�SUREOHPVWLOOLQJHQ��

KDU�GHW�EOLWW�JMRUW�JUXQGLJH�YXUGHULQJHU�DY�KYLONH�SURVMHNWHU�VRP�NDQ�Y UH�DNWXHOOH�IRU�GHQQH�

VWXGLHQ��8QGHU�XWYHOJHOVHQ�DY�FDVHU�YDU�GHW�Q¡GYHQGLJ�DW�GH�RSSI\OWH�I¡OJHQGH�WUH�NUDY��

�� 'H�PnWWH�Y UH�VnNDOWH�JLJDSURVMHNWHU��'HW�EHW\U�DW�GH�KDU�HQ�NRVWQDGVUDPPH�Sn�RYHU���

PLOOLDUG�QRUVNH�NURQHU��

�� 'H�Pn�EHQ\WWH�VHJ�DY�/HDQ�SURVMHNWHULQJ��

�� +HOVW�GDJVDNWXHOW���

3n�JUXQQ�DY�WLGVEHJUHQVQLQJ�IRU�VWXGLHQV�YDULJKHW��PnWWH�GHW�JM¡UHV�HQ�YXUGHULQJ�Sn�KYRU�PDQJH�

SURVMHNWHU� VRP� VNXOOH� EOL� LQNOXGHUW� L� YnU� IRUVNQLQJ�� 'HW� YLVWH� VHJ� DW� GHW� HU� In� QRUVNH�

E\JJHSURVMHNWHU�VRP�EHQ\WWHU�VHJ�DY�/HDQ�SURVMHNWHULQJ�L�GDJ��'HW�YDU�GHUIRU�XWIRUGUHQGH�n�

ILQQH�SURVMHNWHU��RJ�L�HQ�VDPWDOH�PHG�YHLOHGHUH�EOH�GHW�HQLJKHW�RP�DW�ILUH�SURVMHNWHU�YLO�Y UH�

WLOVWUHNNHOLJ����DY���SURVMHNWHU�YDU�IUHPGHOHV�SnJnHQGH��PHQV�GHW�VLVWH�EOH�DYVOXWWHW�L�������,�

WLOOHJJ� YDU� GHW� HWW� SURVMHNW� VRP� LNNH� KDGGH� ODJW� HQ� W\GHOLJ� VWUDWHJL� UXQGW� EUXNHQ� DY�/HDQ� L�

SURVMHNWHULQJHQ��PHQ�VRP�KDGGH�EHQ\WWHW�XOLNH�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ��7LO�WURVV�IRU�DW�

NUDYHQH�LNNH�QnV�IXOOVWHQGLJ��EOH�DOOH�ILUH�FDVHQH�JRGNMHQW�DY�RVV�RJ�YHLOHGHUQH���

'HQQH�FDVHVWXGLHQ�EHVWnU�DY�HQ�GRNXPHQWVWXGLH�RJ�LQWHUYMXHU��VRP�XWG\SHV�L�DYVQLWWHQH�XQGHU���
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'RNXPHQWVWXGLH�

'RNXPHQWVWXGLHU�LQQHE UHU�DW�PDQ�VWXGHUHU�GRNXPHQWHU�VRP�KDU�EOLWW�SURGXVHUW�PHG�HQ�KHQVLNW�

VRP�LNNH�Q¡GYHQGLJYLV�HU�NQ\WWHW�WLO�IRUVNQLQJ��RJ�UHJQHV�VRP�VHNXQG UGDWD��7MRUD���������1nU�

PDQ� EHQ\WWHU� VHJ� DY� GRNXPHQWVWXGLHU�� VNDSHU� PDQ� HPSLULVNH� GDWD� XWHQ� n� LQYROYHUH� DQGUH�

GHOWDNHUH��'DWDHQH�IUD�GLVVH�GRNXPHQWHQH�EOLU�JMHUQH�EUXNW�VRP�EDNJUXQQVGDWD��7MRUD��������

EHVNULYHU�YLGHUH�DW�GHW�VRP�HU�YLNWLJ�PHG�GRNXPHQWVWXGLHU�HU�n�In�WLOHJQHW�VHJ�LQIRUPDVMRQ�RP�

HW�WHPD�NQ\WWHW�WLO�HW�EHVWHPW�VWHG�RJ�WLGVSXQNW��

0nOHW�IRU�YnU�IRUVNQLQJ�YDU�n�In�VWUDWHJLGRNXPHQWHU�NQ\WWHW�WLO�EUXN�DY�/HDQ�SURVMHNWHULQJ�IUD�

VDPWOLJH�SURVMHNWHU��'HW�YDU�NXQ�PXOLJ�n�In�VOLNH�GRNXPHQWHU�IUD�WR�FDVHU��'HWWH�JD�HQ�VW¡UUH�

LQQVLNW�L�GLVVH�SURVMHNWHQH�RJ�KYRUGDQ�GH�YDU�ODJW�RSS���

�

,QWHUYMXHU�

,QWHUYMXHU�HU�GHQ�PHVW�EUXNWH�PHWRGHQ�IRU�n�VDPOH�LQQ�GDWD�LQQHQIRU�NYDOLWDWLY�IRUVNQLQJ��7MRUD��

�������1RH�DY�JUXQQHQ�WLO�SRSXODULWHWHQ�WLO�LQWHUYMXHU�HU�DW�GHW�EOLU�VHWW�Sn�VRP�HQ�VY UW�HIIHNWLY�

PnWH�n�VDPOH�LQQ�P\H�GDWD��VDPWLGLJ�VRP�DW�GHW�HU�OLWH�¡NRQRPLVNH�NRVWQDGHU�LQYROYHUW��,�WLOOHJJ�

NDQ�PDQ�VRP�LQWHUYMXHU�VW\UH�RJ�EHVWHPPH�KYD�VODJV�GDWD�VRP�VNDO�KHQWHV�LQQ��RJ�PDQ�InU�Sn�

GHQ�PnWHQ�VWRU�NRQWUROO� QnU�GHW�NRPPHU� WLO� IUHPGULIWHQ�RJ�HIIHNWLYLWHWHQ� L�GDWDLQQKHQWLQJHQ�

�7MRUD���������,QWHUYMXHQH�HU�EHQ\WWHW�IRU�n�LQQKHQWH�SULP UGDWDHQH�L�GHQQH�VWXGLHQ��3URVHVVHQ�

IRU�JMHQQRPI¡ULQJ�DY�LQWHUYMXHU�EOLU�LOOXVWUHUW�L�)LJXU�����

�

)LJXU�����,QWHUYMXSURVHVVHQ��

�

,�IRUNDQW�DY�LQWHUYMXHQH�YDU�GHW�Q¡GYHQGLJ�n�KD�XWDUEHLGHW�HQ�LQWHUYMXJXLGH�VRP�VNXOOH�Y UH�

I¡UHQGH� XQGHU� LQWHUYMXHQH� �*U¡QPR�� ������� *UXQQODJHW� IRU� XWDUEHLGHOVHQ� DY� GHQQH� YDU�

OLWWHUDWXUVWXGLHW�� ,QWHUYMXJXLGHQ� EOH� RSSGHOW� HWWHU� IRUVNQLQJVVS¡UVPnOHQH� RJ� EUXWW� QHG� L�PHU�

KnQGWHUOLJH�VS¡UVPnO��'HW�EOH�ODJW�IRNXV�Sn�DW�VS¡UVPnOHQH�VNXOOH�Y UH�nSQH�RJ�LNNH�OHGHQGH��

PHQ�IUHPGHOHV�W\GHOLJ�VOLN�DW�LQIRUPDQWHQ�NDQ�UHIOHNWHUH�RJ�WUHNNH�LQQ�HJQH�UHOHYDQWH�HUIDULQJHU�

>ŝƚƚĞƌĂƚƵƌƐƆŬ
hƚĂƌďĞŝĚĞůƐĞ�

Ăǀ�
ŝŶƚĞƌǀũƵŐƵŝĚĞ

<ǀĂůŝƚĞƚƐͲ
ƐŝŬƌŝŶŐ�Ăǀ�

ŝŶƚĞƌǀũƵŐƵŝĚĞ

<ŽŶƚĂŬƚ�
ĞƚĂďůĞƌƚ�ŵĞĚ�

ĐĂƐĞƌ

<ŽŶƚĂŬƚ�
ĞƚĂďůĞƌƚ�ŵĞĚ�
ŝŶĨŽƌŵĂŶƚĞƌ

/ŶƚĞƌǀũƵĞƌ�
ŐũĞŶŶŽŵĨƆƌƚ
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RJ�VDPWLGLJ�VYDUH�Sn�VS¡UVPnOHW�VRP�VWLOOHV��'HQQH�IRUP�IRU�LQWHUYMX�NDOOHV�VHPLVWUXNWXUHUWH�

LQWHUYMXHU� RJ� HU� PHVW� XWEUHGW� �7MRUD�� ������� 'HQQH� IRUPHQ� IRU� LQWHUYMX� EOLU� RJVn� NDOW�

G\EGHLQWHUYMX��RJ�KHQVLNWHQ�HU�n�VNDSH�IUL�IO\W�L�VDPWDOHQ�PHG�LQWHUYMXREMHNWHW��7MRUD���������

8WDUEHLGHOVHQ�DY�LQWHUYMXJXLGHQ�JLNN�RYHU�IOHUH�XNHU�RJ�RPJDQJHU�HWWHU�KYHUW�VRP�NXQQVNDSHQ�

RP�WHPDHW�PRGQHW��'HUHWWHU�EOH�GRNXPHQWHW�JMHQQRPJnWW�PHG�YHLOHGHU�IUD�10%8��I¡U�GHW�WLO�

VOXWW�EOH�JMHQQRPJnWW�PHG�ELYHLOHGHU�IUD�6WDWVE\JJ�XQGHU�HW�G\EGHLQWHUYMX���

'D� LQWHUYMXJXLGHQ� YDU� NYDOLWHWVVLNUHW� RJ� JRGNMHQW�� VWDUWHW� SURVHVVHQ� PHG� n� In� WDN� L�

LQWHUYMXREMHNWHU��'HW�YDU�¡QVNHOLJ�n�LQWHUYMXH�LQIRUPDQWHU�LQQHQ�UROOHQH�E\JJKHUUH��UnGJLYHQGH�

LQJHQL¡U��DUNLWHNW�RJ�XWI¡UHQGH�HQWUHSUHQ¡U�IUD�KYHUW�SURVMHNW��'HWWH�IRU�n�VH�SUREOHPVWLOOLQJHQ�

IUD� IOHUH� VLGHU� RJ� In� EUHGHUH� IRUVWnHOVH� IRU� LQQYLUNQLQJHQ� /HDQ� KDU� IRU� GH� XOLNH� UROOHQH� L�

GHWDOMSURVMHNWHULQJVIDVHQ��'HW�EOH� WDWW�NRQWDNW�PHG�HQ�SHUVRQ�YHG�KYHUW�SURVMHNW�VRP�YLGHUH�

DQEHIDOWH�LQWHUYMXNDQGLGDWHU���'HW�YLO�VL�DW�YL�LNNH�ILNN�QRHQ�SnYLUNQLQJ�L�XWYHOJHOVHVSURVHVVHQ��

)RUGHOHQ�PHG�GHWWH�HU�DW�NDQGLGDWHQH�EOLU�KHOW�WLOIHOGLJ�IRU�RVV��3n�HQ�DQQHQ�VLGH�NDQ�GHW�Y UH�

LQIRUPDQWHQH�HU�DQEHIDOW�PHG�HQ�SDUWLVN�EDNJUXQQ�IUD�SURVMHNWHW��)RU�HNVHPSHO�DW�NDQGLGDWHQ�

YHOJHV�IRUGL�SHUVRQHQ�NDQ�P\H�HOOHU�HU�RYHU�JMHQQRPVQLWWHW�LQWHUHVVHUW�L�/HDQ��/LNHYHO�EOH�GHW�

YXUGHUW�DW�GHWWH�YDU�GHQ�EHVWH�O¡VQLQJHQ��

)RU� n� VLNUH� DW� NDQGLGDWHQH�YDU�JRGW�QRN� LQIRUPHUW�RP� LQWHUYMXSURVHVVHQ�� ILNN�GH� WLOVHQGW� HW�

LQIRUPDVMRQVVNULY�IUD�1RUVN�VHQWHU�IRU�IRUVNQLQJVGDWD��16'��PHG�WLOK¡UHQGH�VDPW\NNHVNMHPD�

RJ� LQWHUYMXJXLGHQ�� ,QWHUYMXJXLGHQ� EOH� VHQGW� IRU� n� JL� GH�PXOLJKHWHQ� WLO� n� VWLOOH� IRUEHUHGW� WLO�

LQWHUYMX��,QIRUPDVMRQVVNULYHW�RJ�LQWHUYMXJXLGHQ�HU�YHGODJW�L�KHQKROGVYLV�YHGOHJJ�$�RJ�YHGOHJJ�

%���

9L�¡QVNHW�n�SULRULWHUH�VDPPH�LQWHUYMXJUXQQODJ�IUD�VDPWOLJH�LQIRUPDQWHU��3n�JUXQQ�DY�XVLNNHUKHW�

L� IRUELQGHOVH� PHG� FRYLG���� YnUHQ� ������ EOH� LQWHUYMXHQH� JMHQQRPI¡UW� Sn�0LFURVRIW� 7HDPV��

,QWHUYMXHQH�YDUWH� L�UXQGW����PLQXWWHU�SHU� LQWHUYMX��'HW�EOH�JMHQQRPI¡UW�HQ�RSSYDUPLQJVGHO� L�

VWDUWHQ� DY� LQWHUYMXHW� IRU� n� VNDSH� HQ� PHU� DYVODSSHQGH� VWHPQLQJ� IRU� LQWHUYMXNDQGLGDWHQ��

+HQVLNWHQ�PHG�GHWWH� HU� DW� LQIRUPDQWHQ� NDQ� RSSOHYH� HQ� VW¡UUH� JUDG� DY� WLOOLW� WLO� LQWHUYMXHUQH��

'HQQH�VWUDWHJLHQ�VW¡WWHV�DY�7MRUD���������9LGHUH�EOH�GHW�V¡UJHW�IRU�DW�KHOH�LQWHUYMXJXLGHQ�EOH�

JMHQQRPJnWW��RJ�GHW�EOH�VWLOW�RSSI¡OJLQJVVS¡UVPnO�GHU�GHW�YDU�EHKRY��'HW�EOH�JMRUW�RSSWDN�DY�

VDPWOLJH�LQWHUYMXHU�PHG�JRGNMHQQHOVH�IUD�LQIRUPDQWHQH��GD�GHWWH�JD�RVV�URP�IRU�n�Y UH�PHU�WLO�

VWHGH� L� VDPWDOHQ� IUHPIRU� n� WD� QRWDWHU�� 2SSWDNHQH� EOH� GHUHWWHU� WUDQVNULEHUW�� )RU� n� VLNUH�

DQRQ\PLWHW��ILNN�DOOH�LQIRUPDQWHQH�HQ�XJMHQNMHQQHOLJ�LGHQWLWHW�YLGHUH�L�IRUVNQLQJHQ���
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'HW�EOH�WRWDOW�LQWHUYMXHW����LQIRUPDQWHU�IUD�ILUH�XOLNH�SURVMHNWHU��,QWHUYMXRYHUVLNWHQ�HU�LOOXVWUHUW�

L�)LJXU�����

�

����$QDO\VH�DY�GDWD�

,�GHWWH�XQGHUNDSLWWHOHW�YLO�GHW�EOL�EHVNUHYHW�KYRUGDQ�GHQ�LQQVDPOHGH�GDWDHQ�EOH�DQDO\VHUW��'HW�

HU�YLNWLJ�n�YXUGHUH�UHOLDELOLWHW��YDOLGLWHW�RJ�UHIOHNVLYLWHW�Q¡\H�IRU�n�VLNUH�JRG�NYDOLWHW���

�

������+YRUGDQ�SULP UGDWDHQ�HU�DQDO\VHUW�

6RP�WLGOLJHUH�QHYQW�NRPPHU�SULP UGDWDHQ�L�YnU�IRUVNQLQJ�IUD�LQWHUYMXHU��6DPWOLJH�LQWHUYMXHU�

EOH�WDWW�RSS��RJ�GHW�EOH�VNUHYHW�WUDQVNULSVMRQHU�EDVHUW�Sn�O\GRSSWDNHQH��7UDQVNULEHULQJHQH�EOH�

NYDOLWHWVVLNUHW�DY�RVV�EHJJH�I¡U�DQDO\VHULQJHQ��'HUHWWHU�EOH�NRGLQJ�EHQ\WWHW�IRU�n�VWUXNWXUHUH�RJ�

/ŶƚĞƌǀũƵĞƌ

�ĂƐĞ�ϭ

�ǇŐŐŚĞƌƌĞ

ZĊĚŐŝǀĞŶĚĞ�
ŝŶŐĞŶŝƆƌ

�ƌŬŝƚĞŬƚ

hƚĨƆƌĞŶĚĞ�
ĞŶƚƌĞƉƌĞŶƆƌ

hƚĨƆƌĞŶĚĞ�
ĞŶƚƌĞƉƌĞŶƆƌ

�ĂƐĞ�Ϯ

�ǇŐŐŚĞƌƌĞ

ZĊĚŐŝǀĞŶĚĞ�
ŝŶŐĞŶŝƆƌ

�ƌŬŝƚĞŬƚ

hƚĨƆƌĞŶĚĞ�
ĞŶƚƌĞƉƌĞŶƆƌ

hƚĨƆƌĞŶĚĞ�
ĞŶƚƌĞƉƌĞŶƆƌ

�ĂƐĞ�ϯ

�ǇŐŐŚĞƌƌĞ

ZĊĚŐŝǀĞŶĚĞ�
ŝŶŐĞŶŝƆƌ

�ƌŬŝƚĞŬƚ

�ĂƐĞ�ϰ

�ǇŐŐŚĞƌƌƌĞ

ZĊĚŐŝǀĞŶĚĞ�
ŝŶŐĞŶŝƆƌ

�ƌŬŝƚĞŬƚ

dŽƚĂůͲ
ĞŶƚƌĞƉƌĞŶƆƌ

)LJXU�����2YHUVLNW�RYHU�KYRUGDQ�GH�XOLNH�UROOHQH�HU�IRUGHOW�Sn�FDVHQH��
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VRUWHUH� SULP UGDWDHQH�� *U¡QPR� ������� IRUWHOOHU� DW� NRGLQJ� HU� GHQ� YDQOLJVWH� PHWRGHQ� IRU� n�

VRUWHUH�NYDOLWDWLYH�GDWD��'HWWH�JM¡UHV�YHG�DW�PDQ�ILQQHU�Q¡NNHORUG�L�WUDQVNULEHULQJHQH��VRP�NDQ�

UHSUHVHQWHUH�HW� VW¡UUH�XWYDOJ�DY�GDWDPHQJGHQ��'LVVH�Q¡NNHORUGHQH�EOLU�NDOW�NRGHU� �*U¡QPR��

��������

3n�EDNJUXQQ�DY�GHWWH�EOH�GHW�RSSUHWWHW�HW�VNMHPD�L�0LFURVRIW�([FHO��GHU�[�DNVHQ�UHSUHVHQWHUWH�

GH� XOLNH� LQIRUPDQWHQH� RJ� \�DNVHQ� LQQHKROGW� Q¡NNHORUGHQH� VRP� EOH� JMHQWDWW� XQGHU� GH� XOLNH�

IRUVNQLQJVVS¡UVPnOHQH�� � (W� ILNWLYW� HNVHPSHO� Sn� HW� VOLNW� NRGHVNMHPD� HU� YLVW� L� YHGOHJJ� &��

7UDQVNULEHULQJHQH�EOH�Q¡\H�JMHQQRPJnWW�RJ�IXQQ�EOH�SODVVHUW�L�VNMHPDHW��'HWWH�VNMHPDHW�EOH�

YLGHUH� EHQ\WWHW� IRU� n� DQDO\VH� GDWDHQH� RJ� WUHNNH� XW� GH� YLNWLJVWH� IXQQHQH� XQGHU� KYHUW�

IRUVNQLQJVVS¡UVPnO��3URVHVVHQ�IRU�DQDO\VHULQJ�DY�SULP UGDWD�HU�LOOXVWUHUW�L�)LJXU������

�

)LJXU�����$QDO\VHSURVHVVHQ��

�

������5HOLDELOLWHW�RJ�YDOLGLWHW�

7MRUD��������IRUNODUHU�DW�UHOLDELOLWHW�RPKDQGOHU�SnOLWHOLJKHWHQ�L�IXQQHQH�IUD�IRUVNQLQJHQ��RJ�RP�

VWXGLHQ�VRP�KDU�EOLWW�JMHQQRPI¡UW�NDQ�HWWHUSU¡YHV�YHG�HQ�VHQHUH�DQOHGQLQJ��9DOLGLWHW�VHU�Sn�RP�

GH�VYDUHQH�YL�InU�XQGHU�IRUVNQLQJHQ�IDNWLVN�HU�VYDU�Sn�GH�VS¡UVPnOHQH�YL�VWLOOHU��VDPW�KYD�VODJV�

RYHUI¡ULQJVYHUGL�UHVXOWDWHQH�YLO�KD��/DUVHQ����������

6WUHQJH�NUDY�WLO�UHOLDELOLWHW�HU�OLWH�KHQVLNWVPHVVLJ�LQQHQIRU�NYDOLWDWLY�IRUVNQLQJ�VDPPHQOLJQHW�

PHG�NYDQWLWDWLY�IRUVNQLQJ��RJ�GHW�YHNWOHJJHV�WUH�JUXQQHU�IRU�GHWWH��-RKDQQHVVHQ�HW�DO����������

��� 7HNQLNNHQH�VRP�EUXNHV�IRU�n�LQQVDPOH�GDWD�HU�LNNH�VWUXNWXUHUWH��GD�GDWDLQQVDPOLQJHQ�

VRP�RIWHVW�VW\UHV�DY�VDPWDOHQH���

��� 2EVHUYDVMRQHQH�VRP�EOLU�JMRUW�HU�DYKHQJLJ�DY�NRQWHNVWHQ���

��� ,�NYDOLWDWLYW�IRUVNQLQJVDUEHLG�Vn�EOLU�IRUVNHUHQ�VHOY�EUXNW�VRP�©LQVWUXPHQWª��RJ�GHW�YLO�

GHUIRU�EOL�YDQVNHOLJ�n�RSSQn�VDPPH�UHVXOWDW�PHG�DQGUH�IRUVNHUH�XQGHU�DUEHLGHW�PHG�n�

IRUWRONH�GH�REVHUYDVMRQHQH�VRP�HU�EOLWW�JMRUW��

/ŶƚĞƌǀũƵ dƌĂŶƐŬƌŝďĞƌŝŶŐ
<ǀĂůŝƚĞƚƐͲ
ƐŝŬƌŝŶŐ�Ăǀ�

ƚƌĂŶƐŬƌŝƉƐũŽŶ

^ŽƌƚĞƌŝŶŐ�ŽŐ�
ƐƚƌƵŬƚƵƌĞƌŝŶŐ�
ŵĞĚ�ŬŽĚŝŶŐ

�ŶĂůǇƐĞ
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/LNHYHO� KDU� UHOLDELOLWHWHQ� L� YnU� IRUVNQLQJ� EOLWW� EHYDUW� YHG� n� EODQW� DQQHW� JMHQQRPJn�

GDWDJUXQQODJHW� JMHQWDWWH� JDQJHU�� 'HWWH� KDU� Y UW� YLNWLJ� L� IRUELQGHOVH� PHG� n� V¡UJH� IRU� DW�

LQIRUPDQWHQH�HU�WRONHW�ULNWLJ�VOLN�DW�DQDO\VHQ�EOLU�Vn�NRUUHNW�VRP�PXOLJ��'HWWH�JUXQGLJH�DUEHLGHW�

YLO�Y UH�PHG�n�VW\UNH�IRUVNHUQHV�VWDELOLWHW�Sn�GDWDLQQVDPOLQJHQ��*U¡QPR���������'HW�YLO�VL�DW�

WRONQLQJHQH�DY�SULP UGDWDHQH�HU�OLNH�HWWHU�JMHQWDWWH�JMHQQRPJDQJHU��9L�KDU�EHJJH�Y UW�PHG�L�

DOOH�VWHJ�DY�DQDO\VHSURVHVVHQ��RJ�PDWHULDOHW�HU�DQDO\VHUW�XDYKHQJLJ�DY�KYHUDQGUH��'HUHWWHU�HU�

IXQQHQH�VDPPHQOLJQHW�RJ�GLVNXWHUW��'HQQH�SURVHVVHQ�VW\UNHU�IRUVNQLQJHQV�UHOLDELOLWHW�JMHQQRP�

n�XQQJn�VXEMHNWLYLWHW��*U¡QPR���������,�WLOOHJJ�V¡UJHV�GHW�IRU�HWWHUSU¡YEDUKHW�IRU�IRUVNQLQJHQ�

JMHQQRP� JUXQGLJH� EHVNULYHOVHU� DY� PHWRGHQH� VRP� HU� EHQ\WWHW� RJ� RSSJDYHQV� SURVHVV�

�-RKDQQHVVHQ�HW�DO����������

6RP� QHYQW� WLGOLJHUH� EOH� GHW� JMHQWDWWH� JDQJHU� XWI¡UW� JUXQGLJH� OLWWHUDWXUVWXGLHU� JMHQQRP�

IRUVNQLQJHQ�� 'HWWH� KDU� ¡NW� YnU� NXQQVNDS� RJ� IRUVWnHOVH�� RJ� VLNUHU� VWXGLHQV� YDOLGLWHW�� 'HQQH�

IRUVWnHOVHQ�NDQ�ELGUD�WLO�n�DYJM¡UH�RP�UHVXOWDWHQH�VRP�IUHPNRPPHU�HU�UHOHYDQWH�IRU�EHVYDUHOVH�

DY� IRUVNQLQJVVS¡UVPnOHQH� RJ� SUREOHPVWLOOLQJHQ� IRU� VWXGLHQ�� ,� WLOOHJJ� KDU� GHW� JMHQQRP�

LQWHUYMXSURVHVVHQ�Y UW�IRNXV�Sn�n�KD�HW�UHSUHVHQWDWLYW�XWYDOJ�LQIRUPDQWHU��RJ�XQGHU�LQWHUYMXHQH�

VWLOOH� RSSI¡OJLQJV�� RJ� DYNODULQJVVS¡UVPnO�� 'HWWH� ELGUDU� RJVn� WLO� VLNULQJ� DY� DW� LQIRUPDQWHQH�

EHVYDUHU�VS¡UVPnOHQH�VRP�EOLU�VWLOW��VDPW�DW�YL�InU�GHQ�LQIRUPDVMRQHQ�VRP�EHK¡YHV�RJ�IMHUQHU�

HYHQWXHOOH�PLVIRUVWnHOVHU���

,� WLOOHJJ� KDU� UHOLDELOLWHWHQ� RJ� YDOLGLWHWHQ� L� GHQQH� VWXGLHQ� EOLWW� LYDUHWDWW� JMHQQRP�

PHWRGHWULDQJXOHULQJ��'HW�JnU�XW�Sn�n�EUXNH�WR�HOOHU�IOHUH�XOLNH�IRUVNQLQJVPHWRGHU�IRU�n�NXQQH�

RSSQn�HQ�PHU�RPIDWWHQGH�IRUVWnHOVH�DY�GHW�VRP�VNDO�IRUVNHV�Sn��&DUWHU�HW�DO���������&RKHQ�HW�

DO��� ������� � 'HQQH� VWXGLHQ� KDU� EHQ\WWHW� PHWRGHWULDQJXOHULQJ� YHG� n� JMHQQRPI¡UH� HQ�

OLWWHUDWXUVWXGLH�RJ�HQ�FDVHVWXGLH��GHU�FDVHVWXGLHW�LQQHEDU�LQWHUYMXHU�RJ�HQ�GRNXPHQWVWXGLH��'HWWH�

I¡UWH� WLO� ULNHUH� IRUNODULQJHU�Sn� WHPDWLNNHQ�RJ�SUREOHPVWLOOLQJHQ�VRP�KDU�EOLWW� VWXGHUW��YHG�DW�

VLWXDVMRQHQ�KDU�EOLWW�VHWW�IUD�IOHUH�XOLNH�SHUVSHNWLYHU��'HQQH�W\SHQ�WULDQJXOHULQJ�KDU�ELGUDWW�WLO�

HQ�¡NQLQJ�L�WURYHUGLJKHWHQ�L�UHVXOWDWHQH�VRP�KDU�NRPPHW��QRH�VRP�LJMHQ�KDU�PHGI¡UW�HQ�¡NQLQJ�

L�UHOLDELOLWHWHQ�RJ�YDOLGLWHWHQ�L�YnU�IRUVNQLQJ��

�

������9XUGHULQJ�DY�UHIOHNVLYLWHW�

)RUVNHUHQ�YLO�VRP�RIWHVW�DOOWLG�SnYLUNH�GHQ�VLWXDVMRQHQ�PDQ�VWXGHUHU�RJ�IRUVNHU�Sn��EnGH�EHYLVVW�

RJ�XEHYLVVW��1LOVVHQ���������'HW�HU�GHUIRU�KHOW�Q¡GYHQGLJ�DW�PDQ�VRP�IRUVNHU�HU�NODU�RYHU�VLQ�

HJHQ� UROOH�QnU�PDQ�XWI¡UHU�NYDOLWDWLY� IRUVNQLQJ�� RJ�KYRUGDQ� WHPDHW� VRP�EOLU� VWXGHUW� ODU� VHJ�



� � �
� � ��0HWRGH��

� ���

SnYLUNH� DY� WLOVWHGHY UHOVHQ� WLO� IRUVNHUHQ� �1LOVVHQ�� ������� 5HIOHNVLYLWHW� HU� HW� EHJUHS� VRP�

EHVNULYHU� UHODVMRQHQ� PHOORP� IRUVNHUHQ� RJ� WHPDHW� VRP� EOLU� IRUVNHW� Sn�� RJ� KYRUGDQ� GHQQH�

UHODVMRQHQ�NDQ�SnYLUNH� UHVXOWDWHW� DY� IRUVNQLQJVDUEHLGHW� �/RIWKXV�� ������� 6RP� IRUVNHU� HU�GHW�

YLNWLJ� n� Y UH� NODU� RYHU� VLQ� HJHQ� UROOH� L� DUEHLGHW� RJ� DQHUNMHQQH� VLQH� HJQH� KROGQLQJHU� RJ�

HYHQWXHOOH�IRUGRPPHU�PDQ�KDU�RYHQIRU�WHPDHW�VRP�IRUVNHV�Sn��/RIWKXV���������

/RIWKXV��������VNULYHU�YLGHUH�DW�GHW�HU�YLNWLJ�n�KD�HQ�WUDQVSDUHQW�IRUVNQLQJ��'HWWH�LQQHE UHU�DW�

IRUVNHUHQ�Pn�Y UH�VHOYUHIOHNVLY��RSSULNWLJ�RJ�YLVH� UOLJKHW�L�IRUVNQLQJVDUEHLGHW��'HWWH�KDU�EOLWW�

KHQV\QWDWW�YHG�DW�GHW�JMHQQRP�SURVHVVHQ�KDU�EOLWW��

�� 2SSUHWWKROGW�REMHNWLYLWHW�YHG�n�VH�WHPDWLNNHQ�IUD�IOHUH�VLGHU���

�� %UXNW�REMHNWLY�OLWWHUDWXU���

�� 6¡UJHW�IRU�DW�LQWHUYMXREMHNWHQH�KDU�InWW�VQDNNH�IULWW���

�� 6WLOW�LNNH�OHGHQGH�VS¡UVPnO���

�

����)RUVNQLQJVHWLNN�

6NDO�PDQ�EHGULYH�IRUVNQLQJ�HU�GHW�YLNWLJ�DW�PDQ�WDU�KHQV\Q�WLO�IRUVNQLQJVHWLNN��1(6+���������

)RUVNQLQJVHWLNN�VNDO�Y UH�PHG�Sn�n�V¡UJH�IRU�DW�IRUVNQLQJ�IRUHJnU�Sn�HQ�IRUVYDUOLJ�RJ�JRG�PnWH��

VDPWLGLJ� VRP� GHW� VNDO� ELGUD� WLO� JRG� YLWHQVNDSHOLJ� SUDNVLV�� )RUVNQLQJVHWLNNHQ� VNDO� Y UH� HW�

YHUNW¡\�VRP�VNDO�VLNUH�DW�IRUVNHUH�RSSWUHU�SURIHVMRQHOW�PHG�HQ�IRUVYDUOLJ�WLOQ UPLQJ�WLO�GHW�VRP�

IRUVNHV�Sn��1(6+���������

'HW� EOLU� RJVn� SUHVLVHUW� DY� 'HQ� QDVMRQDOIRUVNQLQJVHWLVNH� NRPLWp� IRU� VDPIXQQVYLWHQVNDS� RJ�

KXPDQLRUD��1(6+��DW�PDQ�VRP�IRUVNHU�KDU�DQVYDU� IRU�VDPWOLJH�SHUVRQHU� VRP�HU� LQYROYHUW� L�

IRUVNQLQJHQ� �1(6+�� ������� (WWHUVRP� VWRUH� GHOHU� DY� IRUVNQLQJVDUEHLGHW� L� GHWWH� SURVMHNWHW�

RPKDQGOHU� LQWHUYMXHU� DY� XOLNH� LQIRUPDQWHU�� PnWWH� GHW� VHQGHV� LQQ� HQ� V¡NQDG� WLO� 16'� RP�

JRGNMHQQHOVH� DY� KYRUGDQ� VWXGLHQ� EHKDQGOHU� SHUVRQRSSO\VQLQJHU�� )RU� n� V¡UJH� IRU� DW� DOOH�

LQIRUPDQWHQH�I¡OWH�VHJ�NRPIRUWDEOH�PHG�GHOWDJHOVHQ�DY�SURVMHNWHW��YDU�GHW�YLNWLJ�DW�YL�SUHVLVHUWH�

RJ�W\GHOLJ�NRPPXQLVHUWH�KYD�VODJV�UHWWLJKHWHU�GHOWDJHUQH�KDU�GHUVRP�GH�YDOJWH�n�GHOWD�L�YnUW�

IRUVNQLQJVDUEHLG�� 'HW� EOH� GHUIRU� L� IRUNDQW� DY� LQWHUYMXHQH� VHQGW� XW� LQIRUPDVMRQVVNULY� VRP�

RPKDQGOHW�GHWWH�� ,QIRUPDVMRQVVNULYHW�EOH�XWDUEHLGHW�HWWHU�UHWQLQJVOLQMHQH�KRV�16'��RJ�YHG�n�

VNULYH�XQGHU�Sn�GHWWH�GRNXPHQWHW��VDPW\NNHW� LQWHUYMXREMHNWHQH�WLO�n�GHOWD� L�IRUVNQLQJHQ�YnU��

6RP� WLGOLJHUH�QHYQW�EOH� LQIRUPDQWHQH�DQRQ\PLVHUW�HWWHU�XWI¡UHOVHQ�DY� LQWHUYMXHQH��GD�GHQQH�

LQIRUPDVMRQHQ�LNNH�EOH�VHWW�Sn�VRP�YHUGLVNDSHQGH�
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��&DVHEHVNULYHOVH�

6RP� WLGOLJHUH� QHYQW� KDU� GHW� EOLWW� EHQ\WWHW� HQ� FDVHVWXGLH� IRU� n� EHVYDUH� SUREOHPVWLOOLQJHQ� RJ�

IRUVNQLQJVVS¡UVPnOHQH�IRU�VWXGLHQ��9LGHUH�I¡OJHU�HQ�NRUW�EHVNULYHOVH�DY�GH�ILUH�FDVHQH�VRP�KDU�

EOLWW�VWXGHUW�XQGHUYHLV�L�YnU�IRUVNQLQJ��

�

����/LYVYLWHQVNDSE\JJHW�

1¡NNHOLQIRUPDVMRQ�RP�/LYVYLWHQVNDSVE\JJHW�HU�YLVW�XQGHU�L�7DEHOO����

7DEHOO����1¡NNHOLQIRUPDVMRQ�RP�/LYVYLWHQVNDSVE\JJHW��6WDWVE\JJ��X�n����

�
KƉƉĚƌĂŐƐŐŝǀĞƌ�

<ƵŶŶƐŬĂƉƐĚĞƉĂƌƚĞŵĞŶƚĞƚ� ŵĞĚ� ,ĞůƐĞ� ^ƆƌͲTƐƚ� ƐŽŵ�

ŵĞĚŽƉƉĚƌĂŐƐŐŝǀĞƌ�

�
�ǇŐŐŚĞƌƌĞ� ^ƚĂƚƐďǇŐŐ�

�
�ƌƵŬĞƌĞ�

hŶŝǀĞƌƐŝƚĞƚĞƚ� ŝ�KƐůŽ� ;hŝKͿ�ŽŐ�KƐůŽ�ƵŶŝǀĞƌƐŝƚĞƚƐƐǇŬĞŚƵƐ�

;Kh^Ϳ�ĂǀĚĞůŝŶŐ�<ůŝŶŝŬŬ�ĨŽƌ�ůĂďŽƌĂƚŽƌŝĞŵĞĚŝƐŝŶ�;<>DͿ�

�
&ŽƌĞůƆƉŝŐ�ĂƌĞĂůƌĂŵŵĞ� ϵϳ�ϱϬϬ�Ŭǀŵ��d��

�
KƉƉƐƚĂƌƚͬĨĞƌĚŝŐƐƚŝůůĞůƐĞ� ϮϬϭϵͬϮϬϮϲ�

�

&ŽƌĞƐůĊƚƚ�

ŬŽƐƚŶĂĚƐƌĂŵŵĞ�
ϭϭ�ϵϳϬ�DEK<�

�
�ŶƚƌĞƉƌŝƐĞĨŽƌŵ� dŽƚĂůĞŶƚƌĞƉƌŝƐĞƌ�ŵĞĚ�ĨŽƌƵƚŐĊĞŶĚĞ�ƐĂŵƐƉŝůů�

�

/LYVYLWHQVNDSVE\JJHW��/9%��HU�HW�Q\WW�XQLYHUVLWHWV��RJ�V\NHKXVE\JJ�VRP�VNDO�VHWWHV�RSS�Sn�

%OLQGHUQ�L�2VOR�RJ�YLO�EOL�GHW�VW¡UVWH�L�ODQGHW��+HQVLNWHQ�PHG�/9%�HU�n�NQ\WWH�IDJRPUnGHU�LQQHQ�

OLYVYLWHQVNDS�WHWWHUH�VDPPHQ�RJ�WLOUHWWHOHJJH�IRU�WYHUUIDJOLJ�IRUVNQLQJ��6WDWVE\JJ��X�n����%\JJHW�

VNDO�YHG�IHUGLJVWLOOHOVH�KXVH�WRWDOW������VWXGHQWHU�RJ������DQVDWWH��6WDWVE\JJ��X�n���8QLYHUVLWHW�
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�
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L�2VOR��X�n����3URVMHNWHW�HU�SUHJHW�DY�ILUH�VWUDWHJLHU��KYRU�HQ�DY�GHP�HU�/HDQ��6WUDWHJLGRNXPHQWHW�

LQQHE UHU� HQ� W\GHOLJ� YLVMRQ� RP� KYRUGDQ� /HDQ� VNDO� LPSOHPHQWHUHV� WLGOLJ�� 6DPORNDOLVHULQJ��

WDNWSODQOHJJLQJ�RJ�NRQWLQXHUOLJ�IRUEHGULQJ�HU�EODQW�YLUNHPLGOHQH�VRP�EOLU�YHNWODJW�VRP�YLNWLJ�

L�GRNXPHQWHQH���

�

�

)LJXU�����/9%�LOOXVWUHUW�DY�5DWLR�$UNLWHNWHU�.9$17��+HQWHW�IUD���8QLYHUVLWHW�L�2VOR��X�n����

�

����2VOR�VWRUE\OHJHYDNW��

1¡NNHOLQIRUPDVMRQ�RP�2VOR�VWRUE\OHJHYDNW�HU�YLVW�XQGHU�L�7DEHOO����

7DEHOO����1¡NNHOLQIRUPDVMRQ�RP�2VOR�6WRUE\OHJHYDNW��$)5<��X�n���2VOR�NRPPXQH��X�n���6NDQVND��X�n��
D���

�
KƉƉĚƌĂŐƐŐŝǀĞƌ� KŵƐŽƌŐƐďǇŐŐ�KƐůŽ�<&�

�
�ǇŐŐŚĞƌƌĞ� KƐůŽďǇŐŐ�<&�

�
�ƌƵŬĞƌĞ�

KƐůŽ�ƵŶŝǀĞƌƐŝƚĞƚƐƐǇŬĞŚƵƐ�ŽŐ�,ĞůƐĞĞƚĂƚĞŶ�ŝ�KƐůŽ�

ŬŽŵŵƵŶĞ�

�
&ŽƌĞůƆƉŝŐ�ĂƌĞĂůƌĂŵŵĞ� Ϯϲ�ϬϬϬ�Ŭǀŵ��Z��н�ϰϰϬϬ�Ŭǀŵ�ƵŶĚĞƌũŽƌĚŝƐŬ�ƉͲŚƵƐ�
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�
KƉƉƐƚĂƌƚͬĨĞƌĚŝŐƐƚŝůůĞůƐĞ� ϮϬϮϬͬϮϬϮϯ�

�

&ŽƌĞƐůĊƚƚ�

ŬŽƐƚŶĂĚƐƌĂŵŵĞ�
ϯ�ϮϬϬ�DEK<�

�
�ŶƚƌĞƉƌŝƐĞĨŽƌŵ� dŽƚĂůĞŶƚƌĞƉƌŝƐĞ�ŵĞĚ�ĨŽƌƵƚŐĊĞŶĚĞ�ƐĂŵƐƉŝůů�

�

9HG�$NHU�V\NHKXV�E\JJHV�GHW�HQ�Q\�VWRUE\OHJHYDNW�IRU�2VOR�NRPPXQH��2VOR�NRPPXQH��X�n����

2VOR�VWRUE\OHJHYDNW��26%/��E\JJHV�PHG�VWRUH�DPELVMRQHU�LQQHQIRU�PLOM¡��%\JJHW�SURVMHNWHUHV�

WLO�SDVVLYKXV�VWDQGDUG�RJ�RSSQnHOVHQ�DY�%5(($0�([FHOOHQW��6NDQVND��X�n��D���,�WLOOHJJ�HU�GHW�

IRNXV�Sn�DW�VWRUE\OHJHYDNWHQ�VNDO�Y UH�OHWW�WLOJMHQJHOLJ�IRU�EUXNHUQH��VLNUH�DW�SDVLHQWHQV�EHKRY�

EOLU�LYDUHWDWW��V¡UJH�IRU�DW�OHJHYDNWWMHQHVWHQH�KDU�JRG�NDSDVLWHW�RJ�DW�WMHQHVWHQH�VRP�EOLU�WLOEXGW�

HU�DY�K¡\�PHGLVLQVN�NYDOLWHW��$)5<��X�n����3URVMHNWJMHQQRPI¡ULQJHQ�VW\UHV�PHG�SULQVLSSHU�IUD�

/HDQ��'HW�KDU�EOLWW�SULRULWHUW�VDPORNDOLVHULQJ�IRU�HQWUHSUHQ¡U��UnGJLYHUJUXSSHQ�RJ�E\JJKHUUHQ��

,�WLOOHJJ�KDU�EUXN�DY�GLJLWDOH�YHUNW¡\�EOLWW�YHNWODJW���

�

�

)LJXU�����26%/�LOOXVWUHUW�DY�1RUGLF�±�RIILFH�RI�DUFKLWHFWXUH��+HQWHW�IUD���2VOR�NRPPXQH��X�n����

�

�

�
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����%DUQH��RJ�XQJGRPVVMXNHKXVHW�WULQQ���

1¡NNHOLQIRUPDVMRQ�RP�%DUQH��RJ�XQJGRPVVMXNHKXVHW�WULQQ���HU�YLVW�XQGHU�L�7DEHOO����

7DEHOO����1¡NNHOLQIRUPDVMRQ�RP�%DUQH��RJ�XQJGRPVVMXNHKXVHW��WULQQ����/$%��X�n���3URGXNWIDNWD��X�n�����

�
KƉƉĚƌĂŐƐŐŝǀĞƌ� ,ĞůƐĞ��ĞƌŐĞŶ�

�
�ǇŐŐŚĞƌƌĞ� ,ĞůƐĞ��ĞƌŐĞŶ�,&�

�
�ƌƵŬĞƌĞ� ,ĂƵŬĞůĂŶĚ�hŶŝǀĞƌƐŝƚĞƚƐƐǇŬĞŚƵƐ�

�
&ŽƌĞůƆƉŝŐ�ĂƌĞĂůƌĂŵŵĞ� ϱϬ�ϬϬϬ�Ŭǀŵ�

�
KƉƉƐƚĂƌƚͬĨĞƌĚŝŐƐƚŝůůĞůƐĞ� ϮϬϭϴͬϮϬϮϮ�

�

&ŽƌĞƐůĊƚƚ�

ŬŽƐƚŶĂĚƐƌĂŵŵĞ�
ϰ�ϬϬϬ�DEK<�

�
�ŶƚƌĞƉƌŝƐĞĨŽƌŵ� �Ğůƚ�ĞŶƚƌĞƉƌŝƐĞ�

�

3URVMHNWHW�%DUQH��RJ�XQJGRPVVMXNHKXVHW�WULQQ����%86���L�%HUJHQ�HU�IRUWVHWWHOVHQ�Sn�WULQQ���

VRP�VWR� IHUGLJ� L� ������'HWWH� WULQQHW� VNDO� URPPH�EDUQH��RJ�XQJGRPVNOLQLNNHQ�� UDGLRORJL�RJ�

ODERUDWRULHYLUNVRPKHW� IRU� EDUQ� RJ� XQJH�� NLUXUJL� IRU� EDUQ� RJ� XQJH�� I¡GH�� RJ� EDUVHOVWXHU� RJ�

J\QHNRORJLVN�DYGHOLQJ�YHG�NYLQQHNOLQLNNHQ��+HOVH�%HUJHQ��X�n����%86��KDU�LNNH�KDWW�EUXNHQ�

DY�/HDQ�VRP�HQ�NRQNUHW�VWUDWHJL�XQGHU�GHWDOMSURVMHNWHULQJHQ��PHQ�KDU�OLNHYHO�EHQ\WWHW�VHJ�DY�

IOHUH� PHWRGHU� RJ� YHUNW¡\� VRP� NDQ� NQ\WWHV� RSS� PRW� /HDQ�� )RU� HNVHPSHO� HU� WDNW�� RJ�

EDNRYHUSODQOHJJLQJ�RJ�NRQWLQXHUOLJ�IRUEHGULQJ�YLUNHPLGOHU�VRP�HU�WDWW�L�EUXN���

�
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�

)LJXU�����%86��LOOXVWUHUW�DY�.+5�$UFKLWHFWXUH��+HQWHW�IUD���c%)��X�n����

�

����3ROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU��

1¡NNHOLQIRUPDVMRQ�RP�3ROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU�HU�YLVW�XQGHU�L�7DEHOO����

7DEHOO����1¡NNHOLQIRUPDVMRQ�RP�3ROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU��0DUVWUDQG��X�n���6NDQVND��X�n��
E��7DUDOGUXG�LQIR��X�n����

�
KƉƉĚƌĂŐƐŐŝǀĞƌ� :ƵƐƚŝƐͲ�ŽŐ�ďĞƌĞĚƐŬĂƉƐĚĞƉĂƌƚĞŵĞŶƚĞƚ��

�
�ǇŐŐŚĞƌƌĞ� DĂƌƐƚƌĂŶĚ�

�
�ƌƵŬĞƌĞ�

�ĞƌĞĚƐŬĂƉƐƚƌŽƉƉĞŶ͕�ďŽŵďĞƚũĞŶĞƐƚĞŶ͕�ŬƌŝƐĞͲ�ŽŐ�

ŐŝƐƐĞůĨŽƌŚĂŶĚůĞƌƚũĞŶĞƐƚĞŶ͕�ŚĞůŝŬŽƉƚĞƌƚũĞŶĞƐƚĞŶ�ŽŐ�

ĂŶĚƌĞ�ďĞƌĞĚƐŬĂƉƐƌĞƐƐƵƌƐĞƌ͘��

�
�ƌĞĂůƌĂŵŵĞ� ϯϱ�ϬϬϬ�Ŭǀŵ�
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�
KƉƉƐƚĂƌƚͬĨĞƌĚŝŐƐƚŝůůĞůƐĞ� ϮϬϭϴͬϮϬϮϬ�

�
<ŽƐƚŶĂĚƐƌĂŵŵĞ� Ϯ�ϱϬϬ�DEK<�

�
�ŶƚƌĞƉƌŝƐĞĨŽƌŵ� dŽƚĂůĞŶƚƌĞƉƌŝƐĞ�ŵĞĚ�ĨŽƌƵƚŐĊĞŶĚĞ�ƐĂŵƐƉŝůů�

�

3ROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU��31%��HU�IHUGLJVWLOW�Sn�7DUDOGUXG�L�1RUGUH�)ROOR�NRPPXQH��

3URVMHNWHW�KDGGH�VRP�PnO�n�V¡UJH�IRU�DW�LQQVDWVHQ�IUD�EHUHGVNDSVUHVVXUVHQH�VNDO�EOL�Vn�VLNNHU��

UDVN�RJ� HIIHNWLY� VRP�PXOLJ� �6NDQVND��X�n��E���31%�EOLU�DQVHWW� VRP�HW�YHOO\NNHW�SURVMHNW�GD�

VWUDPPH�NRVWQDGVPnO�RJ�WLGVUDPPHU�EOH�QnGG��%\JJKHUUHQ�EHJUXQQHU�GHWWH�PHG�DW�GHW�EOH�JMRUW�

JRGH� YHUGLYXUGHULQJHU� JMHQQRP� KHOH� SURVMHNWHW� �0DUVWUDQG�� X�n���� 8QGHU�

SURVMHNWJMHQQRPI¡ULQJHQ� EOH� GHW� EHQ\WWHW� 9'&�� RJ� ,&(�PHWRGLNNHU� IUD� /HDQ�� 6SHVLHOW�

VDPORNDOLVHULQJ�YDU�YLNWLJ�IRU�n�VLNUH�WYHUUIDJOLJH�SURVHVVHU�XQGHU�SURVMHNWXWYLNOLQJHQ���

�

�

)LJXU�����31%�LOOXVWUHUW�DY�1RUGLF�±�RIILFH�RI�DUFKLWHFWXUH��+HQWHW�IUD���7DUDOGUXG�LQIR��X�n����



� � �
� � ��5HVXOWDW�RJ�GLVNXVMRQ�

� ���

��5HVXOWDW�RJ�GLVNXVMRQ�

,�GHWWH�NDSLWWHOHW�EOLU�UHVXOWDWHQH�IUD�GDWDLQQVDPOLQJHQ�SUHVHQWHUW�RJ�GLVNXWHUW��.DSLWWHOHW�HU�GHOW�

RSS� HWWHU� IRUVNQLQJVVS¡UVPnOHQH� VRP� HU� XWDUEHLGHW� IRU� VWXGLHQ�� RJ� KYHU� XQGHURYHUVNULIW�

UHSUHVHQWHUHU� HW� KRYHGIXQQ� IUD� VWXGLHQ��'H�SnI¡OJHQGH� DYVQLWWHQH� EHVWnU� DY� GLVNXVMRQ� UXQGW�

GLVVH��7DEHOO���SUHVHQWHUHU�RYHUVLNWHQ�RYHU�UHVXOWDWHWV�KRYHGIXQQ��RJ�GHUPHG�RJVn�VWUXNWXUHQ�

IRU�GHWWH�NDSLWWHOHW���

7DEHOO����2YHUVLNW�RYHU�IRUVNQLQJHQV�KRYHGUHVXOWDWHU��VWUXNWXUHUW�HWWHU�IRUVNQLQJVVS¡UVPnO��

� ,ǀŽƌĚĂŶ�ƌĞƐƉŽŶĚĞƌĞƌථĚĞ�ƵůŝŬĞ�ĂŬƚƆƌĞŶĞ�ƚŝů�ďƌƵŬ�Ăǀථ>ĞĂŶͲŵĞƚŽĚŝŬŬ�ŝ�

ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐƐĨĂƐĞŶ͍ථ��

� �� �ƚ�ŽǀĞƌǀĞůĚĞŶĚĞ�ĨůĞƌƚĂůů�Ğƌ�ƉŽƐŝƚŝǀĞ�ƚŝů�>ĞĂŶͲƚĂŶŬĞŐĂŶŐĞŶ͘�

�� sŝŬƚŝŐĞ� ďĂƌƌŝĞƌĞƌ� ƐŽŵ� ŵĊ� ŽǀĞƌŬŽŵŵĞƐ� ĨŽƌ� Ċ� ĨĊ� ĨƵůů� ƵƚŶǇƚƚĞůƐĞ� Ăǀ� >ĞĂŶ� Ğƌ�

ŝĚĞŶƚŝĨŝƐĞƌƚ͘�

�� &ůĞƌĞ� ĂŬƚƆƌĞƌ� Ğƌ� ĨƌƵƐƚƌĞƌƚĞ� ƉĊ� ŐƌƵŶŶ� Ăǀ� ůŝƚĞ� ŽǀĞƌĨƆƌŝŶŐ�ŵĞůůŽŵ� ƚĞŽƌĞƚŝƐŬ�ŽŐ�

ƉƌĂŬƚŝƐŬ�ĂŶǀĞŶĚĞůƐĞ�Ăǀ�>ĞĂŶ͘��

�� sŝƐƵĂůŝƐĞƌŝŶŐ�Ğƌ�ĞŶ�ŵĂŶŐĞůǀĂƌĞ͘��

�� sĂůŐ�Ăǀ�ŬŽŶƚƌĂŬƚƐƐƚƌƵŬƚƵƌ�ƉĊǀŝƌŬĞƌ�ŝŶĨŽƌŵĂƐũŽŶƐĨůǇƚĞŶ�ŝ�ƉƌŽƐũĞŬƚĞƚ͘�

� ,ǀŽƌĚĂŶ�ďƌƵŬĞƐ�ŝŶƐĞŶƚŝǀĞƌ�ĨŽƌ�Ăƚ�ĂůůĞ�ĂŬƚƆƌĞŶĞ�ƐŬĂů�ƆŶƐŬĞ�Ċ�ũŽďďĞ�ŵŽƚ�ĚĞƚ�ƐĂŵŵĞ�

ƐůƵƚƚŵĊůĞƚ�ƵŶĚĞƌ�ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐƐĨĂƐĞŶ͍�

� �� �Ŷ�ŝŶŬůƵĚĞƌĞŶĚĞ�ƉƌŽƐĞƐƐ�ĨŽƌ�ƵƚĂƌďĞŝĚĞůƐĞ�Ăǀ�ƐůƵƚƚŵĊů�Ğƌ�ŵŽƚŝǀĞƌĞŶĚĞ͘��

�� �ƌƵŬ�Ăǀ�ƆŬŽŶŽŵŝƐŬĞ�ŝŶƐĞŶƚŝǀĞƌ�Őŝƌ�ŬŽƌƚǀĂƌŝŐ�ŐůĞĚĞ͘��

�� �ƌƵŬ�Ăǀ�ŝŬŬĞͲƆŬŽŶŽŵŝƐŬĞ�ŝŶƐĞŶƚŝǀĞƌ�Ğƌ�ŚŽůĚďĂƌƚ�ŝ�ĚĞƚ�ůĂŶŐĞ�ůƆƉ͘��

� ,ǀĂ�ŬĂŶ�ŐũƆƌĞƐ�ĨŽƌ�Ăƚ�ƐĂŵŚĂŶĚůŝŶŐĞŶ�ŵĞůůŽŵ�ĂŬƚƆƌĞŶĞ�ƐŬĂů�ďůŝ�ďĞĚƌĞ�ƵŶĚĞƌ�

ĚĞƚĂůũƉƌŽƐũĞŬƚĞƌŝŶŐƐĨĂƐĞŶ͍�

� �� <ƵůƚƵƌ�ŵĊ�ƉůĞŝĞƐ͘��

�� ^ĂŵůŽŬĂůŝƐĞƌŝŶŐ�ƐŬĂƉĞƌ�ŐŽĚ�ƐĂŵŚĂŶĚůŝŶŐ�ĚĞƌƐŽŵ�ĚĞƚ�ďůŝƌ�ďƌƵŬƚ�ƌŝŬƚŝŐ͘��

�� ZĞƐƉĞŬƚ͕�ƚƌĂŶƐƉĂƌĞŶƐ�ŽŐ�ƚŝůůŝƚ�ďĞĚƌĞƌ�ŬŽŶĨůŝŬƚŚĊŶĚƚĞƌŝŶŐ͘��

�� >ĞĚĞƌĞ�Ğƌ�ĨŽƌďŝůĚĞƌ͘��

�

�
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����5HVSRQVHU�IUD�XOLNH�DNW¡UHU�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�

GHWDOMSURVMHNWHULQJHQ�

5HVXOWDWHQH� YLVHU� HQ� W\GHOLJ� SRVLWLYLWHW� WLO� EUXN� DY�/HDQ� VRP� VWUDWHJL� IRU� JMHQQRPI¡ULQJ� DY�

GHWDOMSURVMHNWHULQJVIDVHQ��/LNHYHO�NRPPHU�GHW�IUDP�DW�GHQQH�W\SHQ�JMHQQRPI¡ULQJ�IUHPGHOHV�

HU�OLWH�XWSU¡YG�RJ�DW�GHW�NUHYHU�HQ�IRUP�IRU�PRGQLQJ���

�

������(W�RYHUYHOGHQGH�IOHUWDOO�HU�SRVLWLYH�WLO�/HDQ�WDQNHJDQJHQ�

'D�LQIRUPDQWHQH�EOH�VSXUW�RP�KYD�/HDQ�LQQHE UHU�IRU�GHP��VYDUWH�VDPWOLJH�IRUVNMHOOLJH�VYDU��

PHQ�VDPWLGLJ�RSSOHYHV�GHW�DW�GH�KDU�GHQ�VDPPH�RSSIDWWHOVHQ�DY�HVVHQVHQ�L�/HDQ�WDQNHJDQJHQ��

'HW�HU�W\GHOLJ�DW�/HDQ�HU�HW�RPIDWWHQGH�EHJUHS��1RHQ�DY�VYDUHQH�VRP�NRP�IUDP�YDU��©$OW�HU�

VDWW�L�V\VWHPª��©6NDSH�EHVW�PXOLJ�IO\W�REMHNWLYW�IRU�HW�SURVMHNWª�RJ�©$OO�HQHUJL�L�IDUWVUHWQLQJª��

��� DY� ��� LQIRUPDQWHU� XWWU\NWH� SRVLWLYLWHW� WLO� EUXN� DY� /HDQ�PHWRGLNN��PHQV� NXQ� pQ� XWWU\NWH�

PLVQ¡\H�� $Y� GH� VRP� YDU� SRVLWLYH�� YDU� GHW� V UOLJ� WUH� SXQNWHU� VRP� EOH� WUXNNHW� IUDP� VRP�

IRUGHODNWLJH�YHG�EUXN�DY�/HDQ�PHWRGLNN��

�� 'HW�WLOUHWWHOHJJHU�IRU�PHU�HIIHNWLYH�SURVHVVHU��

�� 'HW�VNDSHU�HQ�W\GHOLJHUH�DQVYDUVIRUGHOLQJ���

�� 'HW�IRUEHGUHU�IRUVWnHOVHQ�IRU�DUEHLGVIO\W���

'LVVH�WUH�SXQNWHQH�HU�HIIHNWHU�PDQ�JMHUQH�NDQ�RSSOHYH�YHG�DQYHQGHOVH�DY�/HDQ�PHWRGLNN�L�VLQ�

RUJDQLVDVMRQ��RJ�VW¡WWHV�DY�0RGLJ�HW�DO����������

/HDQ�WLOUHWWHOHJJHU�IRU�PHU�HIIHNWLYH�SURVHVVHU�YHG�DW�PDQ�VHWWHU�W\GHOLJH�PnOVHWQLQJHU��'LVVH�

PnOVHWQLQJHQH� YLO� OHWWHUH� YLVH� KYD� VOXWWSURGXNWHW� VNDO� Y UH�� RJ� VDPWLGLJ� VNDSH� HQ� VW¡UUH�

IRUVWnHOVH� DY� KYRUIRU� PDQ� JM¡U� GHW� PDQ� JM¡U� �)LVFKHU� HW� DO��� ������� ,� WLOOHJJ� OHJJHU� /HDQ�

SURVMHNWHULQJ�VWRU�YHNW�Sn�EUXN�DY�P¡WHU�RJ�KYRUGDQ�P¡WHQH�E¡U�VWUXNWXUHUHV��0nOHW�HU�n�VNDSH�

JRG�NRPPXQLNDVMRQ��'HWWH�YLO� LJMHQ� I¡UH� WLO�PLQGUH� VO¡VLQJ� DY� WLG�RJ�EHGUH� IO\W� VOLN� DW� DOOH�

LQYROYHUWH�SDUWHU�KDU�GHQ�Q¡GYHQGLJH�LQIRUPDVMRQHQ� WLO�HQKYHU�WLG� �0RGLJ�HW�DO����������)RU�

HNVHPSHO�EHQ\WWHU�IOHUH�DY�FDVHQH�L�YnU�VWXGLH�VHJ�DY�,&(�P¡WHPHWRGLNN��,QIRUPDQWHQH�IRUWHOOHU�

DW�GHQQH�PHWRGLNNHQ�ELGUDU�WLO�DW�DJHQGDHQ�HU�W\GHOLJ��VDPW�DW�GH�ULNWLJH�PHQQHVNHQH�EOLU�NDOW�

LQQ� RJ� VWLOOHU� IRUEHUHGW�� 6DPOHW� VNDSHU� GHWWH� HIIHNWLYH� P¡WHSURVHVVHU� RJ� NRUWHUH�

LQIRUPDVMRQVOLQMHU��
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$QVYDUVIRUGHOLQJHQ�EOLU�W\GHOLJHUH�YHG�EUXN�DY�/HDQ��)OHUH�DY�LQIRUPDQWHQH�XWWU\NWH�SRVLWLYLWHW�

WLO� DW� GHW� YDU� W\GHOLJ� KYHP� VRP�KDGGH� DQVYDU� IRU� KYD��'HWWH� EOH� QHYQW� L� VDPPHQKHQJ�PHG�

OHYHUDQVHSODQHQ� VRP� EOH� EHQ\WWHW� L� SURVMHNWHQH�� 6DPWOLJH� FDVHU� EHQ\WWHU� VHJ� DY� HQ�

OHYHUDQVHSODQ��RJ�VRP�GHILQHUW�XQGHU�WHRULNDSLWWHOHW�LQQHE UHU�HQ�JRG�OHYHUDQVHSODQ�EODQW�DQQHW�

HQ�DQVYDUOLJ�SHUVRQ�Sn�GH�XOLNH�OHYHUDQVHQH��'HWWH�JMRUGH�GHW�HQNOHUH�IRU�LQIRUPDQWHQH�n�YLWH�

KYHP�GH�VNXOOH�NRQWDNWH�RJ�KHQYLVH�VHJ�WLO�GHUVRP�GH�KDGGH�VS¡UVPnO�DQJnHQGH�HQ�OHYHUDQVH��

'HULPRW� YDU� GHW� IOHUH� DY� LQIRUPDQWHQH� L� FDVH� �� VRP� XWWU\NWH� PLVQ¡\H� WLO� KYRUGDQ�

DQVYDUVIRUGHOLQJHQ�YDU�EOLWW�VWUXNWXUHUW��'HW�EOH�QHYQW�DW�E\JJKHUUH�YDU�IRU�P\H�LQYROYHUW�L�DOOH�

SURVHVVHU��'HWWH�XWG\SHV�Q UPHUH�L�NDSLWWHO��������1nU�IOHUH�DY�LQIRUPDQWHQH�IUD�FDVH���RSSOHYHU�

HQ�PLVQ¡\H�NQ\WWHW�WLO�DQVYDUVIRUGHOLQJHQ��HU�GHWWH�HW�WHJQ�Sn�DW�RUJDQLVDVMRQHQ�LNNH�O\WWHU�WLO�GH�

LQYROYHUWH�� RJ� GHUPHG� JnU� LPRW� HQNHOWH� DY� SULQVLSSHQH� EDN� /HDQ�� 5ROVWDGnV� P�IO�� �������

SUHVLVHUHU�DW�PDQJHO�DY�W\GHOLJ�UROOH��RJ�DQVYDUVIRUGHOLQJ�NDQ�Y UH�HW�VLJQDO�Sn�DW�HW�SURVMHNW�

YLO�Jn�JDOW��

9HG� n� LQNOXGHUH� HQ� W\GHOLJ� DQVYDUVIRUGHOLQJ� L� HQ� OHYHUDQVHSODQ�� EOLU� GHW� RJVn� HQNOHUH� IRU�

GHOWDJHUQH� L� SURVMHNWHULQJVJUXSSHQ� n� VH� KYD� GH� DQGUH� JM¡U�� 3ODQHQ� NDQ� RJVn� ELGUD� WLO� DW�

GHOWDJHUQH�VHU�KYLONH�RSSJDYHU�VRP�DYKHQJHU�DY�KYHUDQGUH��(Q�LQIRUPDQW�IUD�FDVH���WUHNNHU�

IUDP�EUXNHQ�DY�/HDQ�SURVMHNWHULQJ�VRP�HW�SRVLWLYW�PRPHQW�IRU�n�¡NH�IRUVWnHOVHQ�DY�DUEHLGVIO\W�

WLGOLJHUH�L�SURVHVVHQ�DY�HW�E\JJHSURVMHNW��'HW�YLO�Y UH�PHG�n�JL�HW�VW¡UUH�EOLNN�RYHU�KYD�VRP�

VNDO�JM¡UHV��RJ�KMHOSH�SURVMHNWGHOWDNHUQH�PHG�n�©O¡IWH�EOLNNHWª��3n�GHQQH�PnWHQ�YLO�PDQ�VH�GHW�

WRWDOH�VOXWWPnOHW�RJ�LNNH�NXQ�GHQ�DUEHLGVRSSJDYHQ�IRUDQ�VHJ��

(Q� DQQHQ� SRVLWLY� IDNWRU� VRP� EOH� WDWW� RSS�� V UOLJ� IUD� FDVH� �� RJ� ��� YDU� EUXN� DY� HNVWHUQH�

IDVLOLWDWRUHU��'H�KDGGH�VRP�RSSJDYH�n�YHLOHGH�RJ�V¡UJH�IRU�DW�PDQ�LNNH�VSRUHW�DY��VOLN�DW�GHQ�

ULNWLJH�/HDQ�WDQNHJDQJHQ�EOH�EHYDUW�JMHQQRP�GHWDOMSURVMHNWHULQJVIDVHQ��,�FDVH���EOH�GHW�QHYQW�

DW�IDVLOLWDWRUHQH�YDU�YLNWLJH�IRU�n�VWUXNWXUHUH�,&(�P¡WHQH��GH�XWI¡UWH�HQ�WLO�HQ�VDPWDOHU�PHG�GH�

DQVDWWH�RJ�GH�KMDOS�WLO�PHG�n�ILQQH�JRGH�.3,�HU�PHG�URWnUVDNHU�WLO�SUREOHPHU��,�FDVH���EOH�P\H�

DY�GHQ�VDPPH�RSSIDWWHOVHQ�DY�IDVLOLWDWRUHU�GHOW��RJ�GHW�EOH�QHYQW�DW�GHW�HU�ILQW�n�KD�QRHQ�VRP�

NXQ�KDU�DQVYDUHW�IRU�n�O¡IWH�EOLNNHW�RJ�KROGH�VW\U�Sn�JUXSSHQ��%UXN�DY�HNVWHUQH�IDVLOLWDWRUHU�VRP�

HW�PLGGHO�IRU�n�HQ�PHU�HIIHNWLY�XWQ\WWHOVH�DY�GLVVH�YHUNW¡\HQH�VW¡WWHV�DY�)LVFKHU�P�IO����������

RJ�NDQ�Y UH�PHG�Sn�n�VNDSH�NRQVHQVXV�L�WHDPHW�RJ�OHWWHUH�VNDSH�HQ�IHOOHV�HQLJKHW�RP�KYD�VRP�

VNDO� JM¡UHV�� (Q� IRUVNQLQJVDUWLNNHO� VNUHYHW� DY� -LQJ� HW� DO�� ������� VW¡WWHU� EUXNHQ� DY� HNVWHUQH�

IDVLOLWDWRUHU�VRP�ELVWDQG�XQGHU�RSSO ULQJ�DY�/HDQ��RJ�NRQNOXGHUHU�PHG�DW�VOLNH�DNW¡UHU�YLO�ELGUD�

WLO�HQ�EHGUH�RJ�PHU�HIIHNWLY�OHGHOVH��
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6HOY�RP�PDMRULWHWHQ�YDU�SRVLWLYH��YDU�GHW�HQ�LQIRUPDQW�VRP�LNNH�YDU�OLNH�EHJHLVWUHW�IRU�/HDQ�

PHWRGLNNHQ�RJ�VRP�KHOOHU�IRUHWUDNN�n�DUEHLGH�Sn�GHQ�PHU�WUDGLVMRQHOOH�PnWHQ��'HWWH�GLVNXWHUHV�

Q UPHUH�XQGHU�NDSLWWHO��������

�

������9LNWLJH�EDUULHUHU�VRP�Pn�RYHUNRPPHV�IRU�n�In�IXOO�XWQ\WWHOVH�DY�/HDQ�

HU�LGHQWLILVHUW��

2P�PDQ�VNDO�LQQI¡UH�Q\H�SURVHVVHU�VRP�HU�XNMHQW�IRU�IOHUH��HU�GHW�YLNWLJ�DW�PDQ�WDU�KHQV\Q�WLO�

PXOLJH� EDUULHUHU� PDQ� Pn� RYHUNRPPH�� /HDQ�PHWRGLNN� HU� IUHPGHOHV� OLWH� EHQ\WWHW� XQGHU�

SURVMHNWHULQJVIDVHQ��RJ�LQQI¡ULQJ�DY�GHQQH�PHWRGLNNHQ�L�GHWWH�VWDGLHW�YLO�YLUNH�Q\WW�IRU�PDQJH��

0XOLJH�EDUULHUHU�VRP�EOH�EHO\VW�XQGHU�GDWDLQQVDPOLQJHQ�RJ�VRP�Pn�RYHUNRPPHV�IRU�n�In�IXOO�

XWQ\WWHOVH�DY�/HDQ�YDU��

�� 0RWVWDQG�PRW�HQGULQJ�

�� )RU�OLWH�HUIDULQJ�RJ�NXQQVNDS�

�� 7LGOLJ�LQYROYHULQJ��

�� 7¡UUH�n�Y UH�nSHQ�RJ� UOLJ�

0RWVWDQG�PRW�HQGULQJ�HU�HW�NMHQW�IHQRPHQ�VRP�PDQ�NDQ�P¡WH�IOHUH�VWHGHU�KYRU�PDQ�¡QVNHU�n�

LQQI¡UH�Q\H�SURVHVVHU��6RP�WLGOLJHUH�QHYQW�NRP�GHW�IUDP�L�YnU�VWXGLH�DW�pQ�LQIRUPDQW�LNNH�WULYGHV�

PHG�n�MREEH�HWWHU�/HDQ�SULQVLSSHQH��'HW�NDQ�Y UH�YDQVNHOLJ�n�ILQQH�JRGH�JUXQQHU�WLO�KYRUIRU�

QRHQ� LNNH� OLNHU�HQGULQJ��3n� VS¡UVPnOHW�RP�KYRUIRU�YHGNRPPHQGH�KHOOHU�YLOOH� MREEH�Sn�GHQ�

WUDGLVMRQHOOH�PnWHQ�� EOH� GHW� EHJUXQQHW� DW� LQIRUPDQWHQ� YDU�PHU� YDQW� WLO� n� MREEH� VOLN��'HQQH�

PRWVWDQGHQ�PRW�HQGULQJ�NDQ�NRPPH�DY�IOHUH�nUVDNHU��)RU�HNVHPSHO�DW�GHW�XNMHQWH�HU�VNXPPHOW��

RPVWUXNWXUHULQJHQ�HU�NUHYHQGH�HOOHU� DW�GHW�RSSVWnU�HQGULQJHU� L�PDNWIRUKROGHQH� �-DFREVHQ�	�

7KRUVYLN����������

6LGHQ�/HDQ�IUHPGHOHV�HU�OLWH�XWSU¡YG�L�SURVMHNWHULQJVIDVHQ�WLO�HW�SURVMHNW��HU�GHW�In�HUIDULQJHU�L�

EUDQVMHQ�� ,�FDVH���NRPPHU�GHW�IUDP�DW�HNVHPSOHQH�RJ�UHIHUDQVHQH�XQGHU�RSSO ULQJHQ�HU�IUD�

SURGXNVMRQ�HOOHU�XWI¡UHOVH�Sn�E\JJHSODVV��,QIRUPDQWHQH�IUD�GH�DQGUH�FDVHQH�XWWU\NWH�RJVn�GHWWH��

'HWWH�YLO�NXQQH�I¡UH�WLO�PXOLJH�XOHPSHU�HWWHUVRP�SURGXNVMRQ�HOOHU�XWI¡UHOVH�Sn�E\JJHSODVV�LNNH�

HU�GHW�VDPPH�VRP�SURVMHNWHULQJ��/LNHYHO�YLO�GHW�NXQQH�Y UH�HUIDULQJHU�PDQ�NDQ�WD�PHG�VHJ�

VRP�JnU�XWRYHU�GH�NRQNUHWH�DUEHLGVRSSJDYHQH��IRU�HNVHPSHO�NRPPXQLNDVMRQ�RJ�NXOWXUE\JJLQJ��

'HW�VRP�RIWH�HU�HQ�XOHPSH�PHG�n�SU¡YH�XW�Q\H�WLQJ�HU�DW�PDQ�KDU�OLWH�WLGOLJHUH�HUIDULQJ�n�EUXNH��

(UIDULQJ�YLO�DOOWLG�Y UH�Q\WWLJ�n�KD��PHQ�IRU�n�RSSDUEHLGH�VHJ�GHWWH�Pn�PDQ�RJVn�SU¡YH�RJ�IHLOH�
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L�VWDUWHQ��'HVVYHUUH�NDQ�GHWWH�PHGI¡UH�IUXVWUDVMRQ�RJ�PLVQ¡\H�IRU�IOHUH��RJ�GHW�YLO�GD�Y UH�YLNWLJ�

n�KD�nSHQKHW�RJ�WnOPRGLJKHW�L�EHJ\QQHOVHQ�DY�SURVMHNWHW��3n�GHQQH�PnWHQ�YLO�DOOH�LQYROYHUWH�

DNW¡UHU�KD�PXOLJKHW�WLO�n�OXIWH�VLQH�WDQNHU��IUXVWUDVMRQHU�RJ�EHN\PULQJHU�YHG�DW�PDQ�UHVSHNWHUHU�

RJ�IRUVWnU�KYHUDQGUH��,�FDVH���YLUNHU�GHW�VRP�RP�GHWWH�LNNH�KDU�Y UW�WLOIHOOH��,�WLOOHJJ�IRUWDOWH�HQ�

LQIRUPDQW�IUD�FDVH���DW�GHUVRP�GH�VNXOOH�JMRUW�QRH�DQQHUOHGHV�YHG�VLWW�SURVMHNW��VNXOOH�GHW�KD�

EOLWW� JMHQQRPI¡UW� NRQWLQXHUOLJ� NXUVLQJ� Sn� /HDQ�� 'HWWH� NXQQH� ELGUDWW� PHG� n� VNDSH� WLOOLW� WLO�

SURVHVVHQ�KRV�PHGDUEHLGHUQH�YHG�DW�PDQ�EOLU�MHYQOLJ�SnPLQQHW�RP�GH�¡QVNHGH�HIIHNWHQH�YHG�

/HDQ��

&DVH���VNLOOHU�VHJ�XW�LIUD�GH�DQGUH�FDVHQH�YHG�DW�GHW�LNNH�YDU�WLGOLJ�LQYROYHULQJ�DY�HQWUHSUHQ¡UHU�

L�GHWDOMSURVMHNWHULQJVIDVHQ��7R�DY�LQIRUPDQWHQH�VRP�EOH�LQWHUYMXHW�XWWU\NWH�DW�GHW�LNNH�KDGGH�

VNDSW� QRH�PHU� Q\WWH� GHUVRP� GH� YDU� LQYROYHUW� WLGOLJHUH�� 'H�PHQWH� DW� GH� VRP� DOOHUHGH� YDU� L�

SURVMHNWHULQJVWHDPHW�KDGGH�QRN�NXQQVNDS�RJ�HUIDULQJ�PHG�OLJQHQGH�SURVMHNWHU�VOLN�DW�GHW�LNNH�

KDGGH�JLWW�QRH�PHUYHUGL��(Q�LQIRUPDQW�YDU�XHQLJ�L�GHW�VRP�GH�WR�DQGUH�VD��RJ�VNXOOH�¡QVNH�DW�

HQWUHSUHQ¡UHQH� YDU� LQYROYHUW� WLGOLJHUH�� (QWUHSUHQ¡UHQH� RJ� OHYHUDQG¡UHQH� NDQ� Y UH�

RSSPHUNVRPPH�Sn�DQGUH�PRPHQWHU�HQQ�UnGJLYHUJUXSSHQ��XDYKHQJLJ�DY�HUIDULQJ��6HOY�RP�FDVH�

��UHJQHV�VRP�HW�YHOO\NNHW�SURVMHNW��KDGGH�GHW�Y UW�LQWHUHVVDQW�n�YLWH�RP�SURVMHNWHW�NXQQH�Y UW�

PHU�YHOO\NNHW�RP�GHW�EHQ\WWHW�WLGOLJ�LQYROYHULQJ��(Q�IRUVNQLQJVDUWLNNHO�VNUHYHW�DY�:RQGLPX�HW�

DO���������NRQNOXGHUHU�PHG�DW�DOOH�NRPSOHNVH�SURVMHNWHU�NDQ�WMHQH�Sn�EUXN�DY�WLGOLJ�LQYROYHULQJ��

,�FDVH���Vn�PDQ�XWIRUGULQJHU�PHG�n�W¡UUH�n�Y UH�nSHQ�RJ� UOLJ��'HWWH�NRP�IUDP�IUD�HQ�LQIRUPDQW�

VRP�QHYQHU�DW�GHW�YDU�©SUHGHILQHUWH�URWnUVDNHUª�WLO�KYRUIRU�SUREOHPHU�RSSVWR��RJ�DW�GLVVH�RIWH�

LNNH�EOH�EUXNW�IRUGL�IRON�V\QWHV�GHW�YDU�XEHKDJHOLJ��9LGHUH�EOLU�GHW�IRUNODUW�DW�QRHQ�DNW¡UHU�HQWHQ�

LNNH� WXUWH� HOOHU� HYQHW� n� SHNH� Sn� HQ� URWnUVDN�� RJ� DW� GHW� YHOGLJ� RIWH� EOH� NODVVLILVHUW� VRP�

©QHGSULRULWHUWª��1HGSULRULWHUW�HU�LNNH�HQ�URWnUVDN�WLO�DW�HW�DYYLN�RSSVWnU��PHQ�HQ�NRQVHNYHQV��

GHW�HU�QRH�PDQ�YHOJHU�n�JM¡UH��'HUVRP�PDQ�LNNH�ILQQHU�URWnUVDNHQH��EOLU�GHW�XWIRUGUHQGH�n�MREEH�

PHG�NRQWLQXHUOLJ�IRUEHGULQJ��$OWVn�YLO�PDQJHO�Sn�nSHQKHW�RJ� UOLJKHW�Y UH�HW�KLQGHU�IRU�IXOO�

XWQ\WWHOVH�DY�/HDQ�PHWRGLNNHQ��

�

������)OHUH�DNW¡UHU�HU�IUXVWUHUWH�Sn�JUXQQ�DY�OLWH�RYHUI¡ULQJ�PHOORP�WHRUHWLVN�

RJ�SUDNWLVN�DQYHQGHOVH�DY�/HDQ�

*MHQQRP�LQWHUYMXHQH�NRPPHU�GHW�W\GHOLJ�IUDP�HW�VNLOOH�PHOORP�WHRUHWLVN�RJ�SUDNWLVN�IRUVWnHOVH�

DY� /HDQ�� 0DQJH� DY� LQIRUPDQWHQH� L� YnU� VWXGLH� HU� KHOW� IHUVNH� WLO� EUXN� DY� /HDQ� L�
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SURVMHNWHULQJVIDVHQ��/LWH�HUIDULQJ�IUD�WLGOLJHUH�NDQ�JM¡UH�GHW�PHU�XWIRUGUHQGH�n�IRUVWn�SUDNVLVHQ�

EDN�/HDQ�WHRULHQ���

,�FDVH���EOLU�GHW�L�VWRU�JUDG�EHQ\WWHW�WHRUHWLVN�WLOQ UPLQJ�DY�/HDQ��'HW�YLO�VL�DW�GHW�EOLU�EUXNW�

PDQJH�DYDQVHUWH�RUG��IRUNRUWHOVHU�RJ�EHJUHSHU�VRP�JM¡U�/HDQ�YDQVNHOLJHUH�HQQ�GHW�WUHQJHU�n�

Y UH��7LOVYDUHQGH�LQQWU\NN�EOLU�QHYQW�L�FDVH���GHU�HQ�LQIRUPDQW�PHQHU�DW�/HDQ�EOLU�VNXPPHOW�

QnU�PDQ�LNNH�IRUVWnU�KYD�GHW�HJHQWOLJ�KDQGOHU�RP���

&DVH� �� EHQ\WWHU� VHJ� DY� PDQJH� PHWRGHU� RJ� YHUNW¡\� IUD� /HDQ�PHWRGLNNHQ�� 8W� LIUD�

GDWDLQQVDPOLQJHQ�NRPPHU�GHW�NODUW�IUDP�DW�OHGHOVHQ�YHG�GHWWH�SURVMHNWHW�KDU�PHU�HUIDULQJ�PHG�

EUXN� DY� /HDQ� JHQHUHOW� RJ� /HDQ� L� SURVMHNWHULQJVIDVHQ�� VDPPHQOLJQHW� PHG� GH� DQGUH�

SURVMHNWGHOWDNHUQH��'HW� HU�JLWW� LQQI¡ULQJHU� L� WHRULHQ��PHQ�QnU�SURVMHNWGHOWDNHUQH�YLGHUH� VNDO�

RPVHWWH�GHWWH�WLO�SUDNVLV��EOLU�GH�RYHUODWW�WLO�VHJ�VHOY��'HQQH�GLIIHUDQVHQ�L�HUIDULQJ�RJ�NXQQVNDS�

NDQ�E\�Sn�SUREOHPHU��RJ�GHW�EOLU�YLNWLJ�DW�OHGHOVHQ�WLOSDVVHU�VHJ�WLO�HW�QLYn�VRP�SDVVHU�IRU�GH�

DQGUH�DNW¡UHQH��

,�OLNKHW�PHG�FDVH����KDGGH�FDVH���RJVn�HQ�LQWHUHVVHUW�OHGHOVH�RJ�HUIDUHQ�HQWUHSUHQ¡U�LQQHQ�EUXN�

DY�/HDQ�PHWRGLNN��RJ�HQ�SURVMHNWHULQJVJUXSSH�VRP�LNNH�KDGGH�EHQ\WWHW�/HDQ�NRQNUHW�WLGOLJHUH��

7LO� WURVV� IRU� GHWWH� O\NWHV� FDVH� ��� )RUVNMHOOHU� VRP�XWPHUNHU� VHJ� YHG� FDVH� �� NRQWUD� FDVH� �� HU�

RYHUI¡ULQJHQ�DY�WHRUL�WLO�SUDNVLV���&DVH���KDU�O\NWHV�PHG�n�RYHUVHWWH�/HDQ�WLO�QRH�PHU�KnQGWHUEDUW�

YHG�n�KROGH�GHW�HQNHOW��)RU�HNVHPSHO�NDQ�HQ�LQIRUPDQW�IUD�GHWWH�SURVMHNWHW�IRUWHOOH�DW�GHUVRP�HQ�

OHYHUDQVH�LNNH�HU�XWI¡UW�Sn�WLGHQ��Pn�GHQ�DQVYDUOLJH�EHJUXQQH�GHWWH�XQGHU�IHOOHVP¡WHQH��'HULPRW�

IRUWHOOHU� HQ� LQIRUPDQW� IUD� FDVH� ���PHG�PLVQ¡\H�� DW� GHUHV� SURVHG\UH� Sn� VDPPH� KHQGHOVH� HU�

VNULIWOLJ�UDSSRUWHULQJ��,QIRUPDQWHQ�IRUWHOOHU�YLGHUH�DW�GHWWH�WDU�RIWH�OHQJHU�WLG�HQQ�n�XWI¡UH�GHW�

IDNWLVNH�DUEHLGHW��(UIDULQJHQ�PHG�VNULIWOLJH�UDSSRUWHU�HU�DW�GH�NXQ�EOLU�VDWW�L�SHUPHU�RJ�DOGUL�VHWW�

Sn�LJMHQ��'HQQH�PnWHQ�n�MREEH�Sn�VNDSHU�OLWH�YHUGLHU�IRU�SURVMHNWHW�RJ�OHQJUH�LQIRUPDVMRQVOLQMHU��

GHUPHG�HU�GHQ�PLQGUH�SUDNWLVN�RJ�PLQGUH�/HDQ���

�

������9LVXDOLVHULQJ�HU�HQ�PDQJHOYDUH�

9LVXDOLVHULQJ� EOLU� VHWW� Sn� VRP� HW� Q\WWLJ� YHUNW¡\� LQQHQIRU� /HDQ�PHWRGLNN� RJ� NDQ� Y UH�

KHQVLNWVPHVVLJ� IRU� n� VH� IUHPGULIWHQ� DY� SURVMHNWHW�� 'HW� n� NXQQH� YLVXDOLVHUH� IUHPGULIWHQ� L�

SURVMHNWHULQJHQ�YLO�EnGH�NXQQH�VNDSH�EHGUH�LQQVLNW�RJ�NXQQVNDS�RP�KYD�VRP�Pn�JM¡UHV�RJ�KYD�

VRP�HU�JMRUW��RJ�GHUPHG�VNDSH�PRWLYDVMRQ�WLO�n�IRUWVHWWH�DUEHLGHW��)LVFKHU�HW�DO���������� ,�HQ�

IRUVNQLQJVDUWLNNHO�XWDUEHLGHW�DY�6DFNV�HW�DO���������EOLU�YLVXDOLVHULQJ�EHVNUHYHW�VRP�HW�YLNWLJ�
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SULQVLSS� LQQHQ� /HDQ� &RQVWUXFWLRQ�� 0HG� YLVXDOLVHULQJ� YLO� PDQ� HQNOHUH� NXQQH� MREEH� PHG�

NRQWLQXHUOLJ� IRUEHGULQJ� HWWHUVRP� PHGDUEHLGHUH� KHOH� WLGHQ� YLO� NXQQH� VH� IUHPGULIWHQ� WLO�

SURVMHNWHW��'HW� HU�YHUGW� n�PHUNH� VHJ� DW� GHQQH�DUWLNNHOHQ� VHU�Sn�YLVXDOLVHULQJ� LQQHQIRU�/HDQ�

&RQVWUXFWLRQ��'HW�EOLU�LNNH�QHYQW�YLVXDOLVHULQJ�L�GHWDOMSURVMHNWHULQJVIDVHQ��PHQ�KHQVLNWHQ�PHG�

YLVXDOLVHULQJ� VRP� EOLU� EHVNUHYHW� L� DUWLNNHOHQ� NDQ� RJVn� RYHUI¡UHV� WLO� DQGUH� RPUnGHU� GHU�

YLVXDOLVHULQJ�YLO�Y UH�DY�Q\WWH��

(QNHOWH�DY�LQIRUPDQWHQH�NDQ�OLNHYHO�IRUWHOOH�DW�GH�VDYQHU�HQ�YLVXDOLVHULQJ�DY�KYRUGDQ�SURVMHNWHW�

OLJJHU� DQ��(Q� LQIRUPDQW� IUD� FDVH� �� WUHNNHU� IUDP� I¡OJHQGH� YHG� VS¡UVPnOHW� RP� KYD�SHUVRQHQ�

VDYQHU�DY�YHUNW¡\�RJ�PHWRGHU�IUD�/HDQ���

©-HJ�SOHLHU�L�GHQ�VODJV�WLQJ�n�WHQNH�Sn�/HJR��/HJR�SOHLHU�n�In�IRON�WLO�n�

IRUVWn�WLQJ��«�0HU�YLVXDOLVHULQJ�HU�PHG�Sn�n�IRUNODUH�IRU�IRON�Sn�WYHUV�DY�

VSUnN��2J�PHG�VSUnN�Vn�PHQHU�MHJ�LNNH�QRUVN�RJ�GDQVN�RJ�VnQQ��PHQ�Sn�

WYHUV�DY�DNDGHPLVN�RJ�SUDNVLV�ª��

'HQ� VDPPH� LQIRUPDQWHQ� XWWU\NNHU� VWHUNW� YLNWLJKHWHQ� DY� YLVXDOLVHULQJ� IRU� n� In� IRON�PHG� Sn�

IUHPGULIWHQ��

.3,�HU� HU� HQ� PnWH� n� YLVXDOLVHUH� LQQHQ� /HDQ� SURVMHNWHULQJ�� 1nU� GHW� HU� VDJW�� NDQ� IOHUH� DY�

LQIRUPDQWHQH� IRUWHOOH� DW� GHW� HU� XWIRUGUHQGH� n� VNDSH� JRGH�PnOLQJHU�� (NVHPSHOYLV� QHYQHU� HQ�

LQIRUPDQW�IUD�FDVH���DW�.3,�HU�HU�HQ�JRG�PnWH�n�YLVXDOLVHUH�HQ�VWDWXV�Sn�KYRUGDQ�PDQ�MREEHU�

PHG�WLQJ��PHQ�DW�GH�LNNH�KDU�Y UW�IOLQNH�Sn�n�ILQQH�JRGH�.3,�HU��RJ�DW�GHQ�PHVW�EHQ\WWHGH�HU�

338��6RP�WLGOLJHUH�QHYQW�XQGHU�NDSLWWHO�������ILNN�FDVH���KMHOS�DY�HNVWHUQH�IDVLOLWDWRUHU�WLO�n�

ILQQH�UHOHYDQWH�.3,�HU��(Q�LQIRUPDQW�IUD�GHWWH�SURVMHNWHW�XWWU\NNHU�Q\WWHQ�.3,�HU�NDQ�KD�PHG�

WDQNH�Sn�NRQWLQXHUOLJ�IRUEHGULQJ��,QIRUPDQWHQ�IRUNODUWH�DW�YHG�EUXN�DY�.3,�HU�Vn�YDU�GHW�OHWWHUH�

n�SHLOH�VHJ�LQQ�Sn�ULNWLJ�VSRU�LJMHQ�QnU�PnOLQJHQH�EHJ\QWH�n�VOn�IHLO�XW��'HUHWWHU�NDQ�PDQ�VHWWH�

VHJ�QHG�RJ�UHIOHNWHUH�RYHU�KYD�VRP�KDU�JnWW�JDOW��IRU�Vn�n�ILQQH�URWnUVDNHQH�RJ�UHSODQOHJJH��

�

������9DOJ�DY�NRQWUDNWVVWUXNWXU�SnYLUNHU�LQIRUPDVMRQVIO\WHQ�L�SURVMHNWHW�

.RQWUDNWVVWUXNWXU� VWLNNHU� VHJ� IUDP� VRP� HW� YLNWLJ� SXQNW� QnU� GHW� NRPPHU� WLO� EUXN� DY� /HDQ�

PHWRGLNN�� 6SHVLHOW� KYRU� UnGJLYHUJUXSSHQ� SODVVHUHV� L� VWUXNWXUHQ� KDU� P\H� n� VL� IRU�

LQIRUPDVMRQVIO\WHQ�L�SURVMHNWHW����
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&DVH���EHQ\WWHU�VHJ�DY�HQ�NRQWUDNWVVWUXNWXU�GHU�DUNLWHNW��UnGJLYHQGH�LQJHQL¡U�RJ�HQWUHSUHQ¡UHQH�

DOOH�KDU�KYHU�VLQH�NRQWUDNWHU�PHG�E\JJKHUUH�RJ�HU�OLNHVWLOW��'HQQH�NRQWUDNWVVWUXNWXUHQ�I¡UHU�WLO�

DW�E\JJKHUUHQ�InU�HQ�VHQWUDO�UROOH�RJ�LQYROYHUHV�L�GH�IOHVWH�SURVHVVHU��GD�GH�DQGUH�DNW¡UHQH�LNNH�

KDU�QRHQ�NRQWUDNWHU�VHJ�LPHOORP��)OHUH�DY�LQIRUPDQWHQH�HU�LNNH�IRUQ¡\G�PHG�GHQQH�IRUP�IRU�

NRQWUDNWVVWUXNWXU��eQ�LQIRUPDQW�JnU�Vn�ODQJW�VRP�n�VDPPHQOLJQH�GHQ�PHG�HQ�©NRQIOLNWVWUXNWXUª���

(Q� DQQHQ� PHQHU� GHW� HU� YDQVNHOLJ� n� IRUVWn� KYHP� VRP� KDU� DQVYDU� IRU� KYD�� 'HQQH�

NRQWUDNWVVWUXNWXUHQ�VNDSHU�LNNH�HQ�VWU¡POLQMHW�SURVHVV�PHOORP�DNW¡UHQH�RJ�WLOUHWWHOHJJHU�DOWVn�

LNNH�IRU�HQ�W\GHOLJ�DQVYDUVIRUGHOLQJ���

&DVH� �� KDU� HQ� NRQWUDNWVVWUXNWXU� KYRU� NXQ� WRWDOHQWUHSUHQ¡UHQ� RJ� DUNLWHNWHQ� HU� WLONQ\WWHW�

E\JJKHUUHQ��PHQV�GH�UnGJLYHQGH�LQJHQL¡UHQH�HU�XQGHUODJW�HQWUHSUHQ¡UHQH��(Q�DY�LQIRUPDQWHQH�

YHG� GHQQH� FDVHQ� WUHNNHU� IUDP� SRVLWLYH� HUIDULQJHU� PHG� GHQQH� IRUPHQ�� VDPPHQOLJQHW� PHG�

SHUVRQHQV�HJQH�HUIDULQJHU�IUD�WLGOLJHUH�SURVMHNWHU��,QIRUPDQWHQ�EHJUXQQHU�VLQ�SRVLWLYLWHW�PHG�DW�

LQIRUPDVMRQVOLQMHQH�EOLU�NRUWHUH�RJ�PDQ�UDVNHUH�NRPPHU�IUDP�WLO�PnOHW�GHUVRP�HQWUHSUHQ¡UHQ�

KDU�HJQH�NRQWUDNWHU�PHG�GHQ�UnGJLYHQGH�VLGHQ��'HWWH�XWVDJQHW�VW¡WWHV�DY�0RGLJ�HW�DO���������

VRP�EHVNULYHU�IRUGHOHU�PHG�n�KD�NRUWHUH�JMHQQRPO¡SVWLG�DY�LQIRUPDVMRQ��GD�GHW�VNDSHU�VW¡UUH�

IO\WHIIHNWLYLWHW�L�RUJDQLVDVMRQHQ��

(Q� VWXGLH� SXEOLVHUW� DY� )DIR�� VRP� VHU� Sn� KYRUGDQ� %,0� SnYLUNHU� YHUGLVNDSLQJHQ� L�

E\JJHSURVMHNWHU��VW¡WWHU�RJVn�GHWWH��'HQQH�IRUVNQLQJHQ�PHQHU�NRQWUDNWVVWUXNWXU�DYKHQJHU�DY�

YDOJ� DY� HQWUHSULVHIRUP�� 9LGHUH� OHJJHV� GHW� YHNW� Sn� DW� HQWUHSULVHIRUPHQ� KDU� EHW\GQLQJ� IRU�

VDPKDQGOLQJHQ� L� HW� SURVMHNW� RJ� YLNWLJKHWHQ� DY� DW� HQWUHSULVHIRUPHQ� OHJJHU� WLO� UHWWH� IRU� JRG�

VDPKDQGOLQJ��%UnWKHQ�HW�DO����������

�

����%UXN�DY�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHU�VNDO�¡QVNH�n�MREEH�PRW�

GHW�VDPPH�VOXWWPnOHW��

)XQQHQH� L� LQWHUYMXHQH� YLVHU� HW� VNLOOH� PHOORP� EUXN� DY� ¡NRQRPLVNH� RJ� LNNH�¡NRQRPLVNH�

LQVHQWLYHU�RJ�UHDNVMRQHU�Sn�EUXNHQ��9LNWLJKHWHQ�DY�W\GHOLJH�PnOVHWQLQJHU�NRPPHU�RJVn�IUDP��

�

������(Q�LQNOXGHUHQGH�SURVHVV�IRU�XWDUEHLGHOVH�DY�VOXWWPnO�HU�PRWLYHUHQGH��

0nO�RJ�YHUGLHU�HU�IXQGDPHQWHW�L�/HDQ�PHWRGLNNHQ��0RGLJ�HW�DO����������'HW�HU�GHUIRU�YLNWLJ�n�

EUXNH�JRG�WLG�Sn�XWDUEHLGHOVHQ�DY�PnO��1nU�GHW�HU�VDJW��NDQ�GHW�Y UH�XWIRUGUHQGH�n�VNDSH�PnO�
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VRP�WUHIIHU�DOOH�SDUWHU�LQYROYHUW�L�HW�SURVMHNW��6RP�QHYQW�L�NDSLWWHO�������Vn�RSHUHUHU�PDQ�JMHUQH�

PHG�VDPIXQQVPnO��HIIHNWPnO�RJ�UHVXOWDWPnO��)RON�NDQ�PRWLYHUHV�Sn�XOLNW�QLYn�DY�GLVVH�PnOHQH��

'HWWH�NRPPHU�W\GHOLJ�IUDP�L�FDVH���GHU�WR�LQIRUPDQWHU�JLU�IRUVNMHOOLJH�VYDU�Sn�VS¡UVPnOHW�RP�

PnOHQH�IRU�SURVMHNWHW�HU�PRWLYHUHQGH��'HQ�I¡UVWH�LQIRUPDQWHQ�PRWLYHUHV�NXQ�DY�UHVXOWDWPnOHQH��

PHQV�GHQ�DQGUH�LQIRUPDQWHQ�PRWLYHUHV�PHU�DY�HIIHNW��RJ�VDPIXQQVPnOHQH��/LNHYHO�KDU�LNNH�

PRWLYDVMRQHQ�IRU�GH�XOLNH�PnOHQH�JnWW�XW�RYHU�SURVMHNWHWV�UHVXOWDW��GD�EHJJH�GHILQHUHU�GHWWH�VRP�

HQ�VXNVHVV���

+YRUGDQ�PDQ�XWDUEHLGHU�PnOHQH��NDQ�Y UH�Q¡NNHOHQ�WLO�n�In�PHG�DOOH�L�VDPPH�UHWQLQJ��&DVH���

KDGGH�W\GHOLJ�EUXNW�JRG� WLG�Sn�n�XWDUEHLGH�PnO�VRP�JnU�XWRYHU�NXQ�NRVWQDG�� WLG�RJ�NYDOLWHW��

'HWWH�IRUGL�SURVMHNWGHOWDNHUQH�LNNH�IDQW�VOLNH�UHVXOWDWPnO�PRWLYHUHQGH��8WDUEHLGHOVHQ�DY�PnO�

EOH�XWI¡UW�VRP�HQ�LQNOXGHUHQGH�SURVHVV�GHU�DOOH�DNW¡UHQH�YDU�LQYROYHUW��3n�GHQQH�PnWHQ�ILNN�DOOH�

VL� VLQ�PHQLQJ�� RJ� GHWWH� EOH� RSSOHYG� VRP�PRWLYHUHQGH� IRU� SURVMHNWGHOWDNHUQH�� ,� KHQKROG� WLO�

WHRULHQ��HU�GHW�n�KD�HLHUVNDS�WLO�PnOHQH�EODQW�HWW�DY�IOHUH�NDUDNWHULVWLNNHU�KRV�HQ�YHOO\NNHW�JUXSSH�

�5ROVWDGnV�HW�DO�����������

,�FDVH���EOLU�GHW�EHVNUHYHW�DW�GHW�YDU�HQ�IRUGHO�DW�PnOHQH�YDU�HQNOH�RJ�NRQNUHWH��9HG�n�KD�W\GHOLJH�

PnO�� EOLU� GHW� HQNOHUH� IRU� DOOH� LQYROYHUWH� n� GUD� L� VDPPH� UHWQLQJ� QnU� PDQ� VNDO� DUEHLGH� PRW�

VOXWWPnOHW�� 6OLNH� NRQNUHWH�PnO� SDVVHU� LQQ� L� 60$57�PHWRGHQ�� VRP� HU� EHVNUHYHW� Q UPHUH� L�

NDSLWWHO�������0nO�RJ�YHUGLHU��5ROVWDGnV�HW�DO����������

�

������%UXN�DY�¡NRQRPLVNH�LQVHQWLYHU�JLU�NRUWYDULJ�JOHGH�

,� YnU� FDVHVWXGLH� YDULHUHU� GHW� IUD� SURVMHNW� WLO� SURVMHNW� KYRUYLGW� GHW� HU� EUXNW� ¡NRQRPLVNH�

LQVHQWLYHU��3RVLWLYH�VLGHU�VRP�WUHNNHV�IUDP�HU�DW�GHW�HU�PRWLYHUHQGH�n�KD�PXOLJKHW�WLO�n�WMHQH�

PHU�SHQJHU��RJ�DW�SURVMHNWHW�NDQ�WMHQH�Sn�DW�GHW�MREEHV�PRW�ULPHOLJHUH�O¡VQLQJHU�DY�NYDOLWHW��3n�

GHQ�DQGUH�VLGHQ�WUHNNHV�GHW�RJVn�IUDP�IOHUH�XWIRUGULQJHU�YHG�EUXN�DY�¡NRQRPLVNH�LQVHQWLYHU���

�� ,QJHQ�JRGH�PRGHOOHU�IRU�UnGJLYHUVLGHQ��

�� 5nGJLYHUH�VHU�RIWH�LNNH�QRHQ�SHUVRQOLJ�¡NRQRPLVN�JHYLQVW�DY�GHQQH�W\SHQ�LQVHQWLYHU��

�� 2IWH�EOLU�LNNH�LQVHQWLYHQH�LYHUNVDWW��

�� .DQ�VNDSH�PHU�NRQIOLNWHU���

)OHUH�LQIRUPDQWHU�HU�SRVLWLYH�WLO�EUXN�DY�¡NRQRPLVNH�LQVHQWLYHU���NRQRPLVNH�LQVHQWLYHU�HU�HQ�

MXVWHUW� PnWH� n� NRQNXUUHUH� Sn�� VRP� NDQ� IRUGUH� WLO� PHU� NYDOLWHW� Sn� OHYHUDQVHU� RJ� ULPHOLJHUH�

NRVWQDGHU��'HWWH�YLO�VL�DW�EHGULIWHU�UHJQHU�PHG�n�WMHQH�SHQJHU�Sn�n�VNDSH�JRGH�O¡VQLQJHU��&DVH���
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HU�GHW�SURVMHNWHW�GHU�¡NRQRPLVNH�LQVHQWLYHU�KDU�EOLWW�EHQ\WWHW�L�VW¡UVW�JUDG��'HQQH�EUXNHQ�YDU�

PRWLYHUHQGH�IRU�GHOHU�DY�SURVMHNWHULQJVJUXSSHQ��RJ�ELGUR�WLO�DW�NRVWQDGVPnOHQH�EOH�QnGG���

6DPWLGLJ�EOLU�GHW�WUXNNHW�IUDP�DW�GHW�LNNH�ILQQHV�QRHQ�JRG�LQVHQWLYPRGHOO�IRU�UnGJLYHUVLGHQ�VRP�

GHQ� VW¡UVWH� XWIRUGULQJHQ� YHG� EUXN� DY� ¡NRQRPLVNH� LQVHQWLYHU�� 'HW� HU� YDQVNHOLJ� n� PnOH� RJ�

VDPPHQOLJQH� PnWHQ� HQ� UnGJLYHU� MREEHU� Sn� PHG� HQ� HQWUHSUHQ¡U�� &DVH� �� SU¡YGH� XW� HQ�

LQVHQWLYPRGHOO�IRU�UnGJLYHUJUXSSHQ�XWHQ�KHOO��5nGJLYHUQH�VHU�RIWH�LQJHQ�SHUVRQOLJ�JHYLQVW�DY�n�

MREEH�PHG�¡NRQRPLVNH�LQVHQWLYHU��RJ�GHUIRU�JLU�LNNH�GHWWH�QRHQ�XWVODJ�Sn�PRWLYDVMRQVIDNWRUHQ��

'HQQH�XWIRUGULQJHQ�PHG�LQVHQWLYHU�IRU�UnGJLYHUJUXSSHQ�EOLU�RJVn�SHNW�Sn�L�HQ�UDSSRUW�XWDUEHLGHW�

IRU�6LQWHI�RP�VDPKDQGOLQJ�RJ�%,0�WLGOLJ�L�E\JJHSURVHVVHQ��)O\HQ���������

8W� LIUD�YnU�VWXGLH�NRPPHU�GHW�RJVn�IUDP�DW�GHW�HU�XWIRUGULQJHU� L�IRUELQGHOVH�PHG�n�I¡OJH�GH�

¡NRQRPLVNH�LQVHQWLYPRGHOOHQH�L�SUDNVLV��'HWWH�NDQ�I¡UH�WLO�NRQIOLNWHU�RJ�VYHNNHW�WLOOLW��RJ�GHUIRU�

JL�PRWVDWW�HIIHNW�DY�GHW�VRP�YDU�WLOWHQNW��)RU�HNVHPSHO�NDQ�GHW�I¡UH�WLO�DW�DNW¡UHQH�IRUV¡NHU�n�

VNDIIH�VHJ�GH�IRUGHOHQH�GH�NDQ�In�RJ�NXQ�WHQNHU�Sn�VHJ�VHOY��,QVHQWLYHU�KDU�VRP�KHQVLNW�n�VNDSH�

PRWLYDVMRQ��PHQ�EUXNW�IHLO�NDQ�GHW�DOWVn�VNDSH�NRQIOLNWHU�RJ�KLQGUH�PRWLYDVMRQ��

�

������%UXN�DY�LNNH�¡NRQRPLVNH�LQVHQWLYHU�HU�KROGEDUW�L�GHW�ODQJH�O¡S�

0RWSROHQ� WLO� ¡NRQRPLVNH� LQVHQWLYHU�� LNNH�¡NRQRPLVNH� LQVHQWLYHU�� EOLU� RJVn� WUXNNHW� IUDP� DY�

IOHUH�LQIRUPDQWHU�VRP�ILQQHU�GHWWH�PHU�PRWLYHUHQGH��'LVVH�LQIRUPDQWHQH�V\QHV�EUXN�DY�LNNH�

¡NRQRPLVNH�LQVHQWLYHU�HU�EUD�IRUGL���

�� 'HW�NDQ�I¡UH�WLO�¡NRQRPLVNH�JHYLQVWHU�Sn�VLNW��

�� 'HW�HU�PHU�PRWLYHUHQGH�n�VH�IRUQ¡\GH�EUXNHUH��

'HW� HU� LQJHQ� LQIRUPDQWHU� VRP� WUHNNHU� IUDP� QRH� QHJDWLYW� YHG� EUXN� DY� LNNH�¡NRQRPLVNH�

LQVHQWLYHU���

8QGHU�LQWHUYMXHQH�EOH�GHW�W\GHOLJ�DW�GH�IOHVWH�LQIRUPDQWHQH�IRUELQGHU�LQVHQWLYHU�KRYHGVDNHOLJ�

PHG�¡NRQRPLVNH�LQVHQWLYHU��/LNHYHO�EOLU�HQ�DQQHQ�PRWLYDVMRQ�IUHPKHYHW�XWRYHU�L�VDPWDOHQH��,�

FDVH���KDU�GH�DNWLYW�IRNXVHUW�Sn�n�VNDSH�LNNH�¡NRQRPLVNH�LQVHQWLYHU��(Q�LQIRUPDQW�IRUWHOOHU�DW�

GHW�HU�JDOW�n�NXQ�IRNXVHUH�Sn�SHQJHU��RJ�DW�PDQ�WLO�VOXWW�NDQ�WMHQH�PHU�SHQJHU�RP�PDQ�InU�WLO�

JRGH� O¡VQLQJHU� JMHQQRP� VDPKDQGOLQJ�� 'HWWH� NDQ� IRU� HNVHPSHO� VNMH� JMHQQRP� DW� PDQ�

RSSDUEHLGHU�PHU�NXQQVNDS�IUD�IOLQNH�IRON�RJ�InU�WLO�EHGUH�SURVMHNWHU��VRP�LJMHQ�VNDSHU�HW�JRGW�

RPG¡PPH�L�EUDQVMHQ��'HWWH�VW¡WWHV�DY�6WUDQGHQ��������VRP�YLVHU�WLO�HQ�VWXGLH�VRP�IRUWHOOHU�DW�
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DUEHLGVWDNHUH�VRP�V\QHV�MREEHQ�HU�PRUVRP��JM¡U�HQ�EHGUH�MREE�HQQ�GH�VRP�MREEHU�Sn�SURYLVMRQ�

HOOHU�HQ�ERQXVPRGHOO��,�WLOOHJJ�EOLU�NXQGHQH�PHU�IRUQ¡\G�PHG�VOLNH�DQVDWWH��RJ�VDQQV\QOLJKHWHQ�

IRU�DW�GH�NRPPHU�WLOEDNH�HU�VW¡UUH��6WUDQGHQ����������

,� FDVH� �� HU� GHW� HQ� JRG� SURVMHNWNXOWXU�PHG� HQ� VWDELO� SURVMHNWJUXSSH� GHU� LQJHQ� VOXWWHU��'HWWH�

EHJUXQQHV�DY�GH�LQYROYHUWH�PHG�DW� LQJHQ�KDU�QRHQ�¡NRQRPLVNH�LQVHQWLYHU��'HW�DW�GH�DQVDWWH�

WULYHV�Sn� MREE�NDQ�RJVn�JL� ¡NRQRPLVNH�JHYLQVWHU� IRU� HQ�EHGULIW� L� GHW� VWRUH�ELOGHW��(Q�VWXGLH�

JMHQQRPI¡UW�DY�3DZLURVXPDUWR�HW�DO���������IRUWHOOHU�DW�O¡QQVRPKHW�JMHQQRP�PHU�SURGXNWLYW�

DUEHLG��PLQGUH�V\NHIUDY U�RJ�In�RSSVWDUWVNRVWQDGHU�ELGUDU�WLO�EHGUH�¡NRQRPL���

6RP�WLGOLJHUH�QHYQW�SU¡YGH�FDVH���XW�HQ�LQVHQWLYPRGHOO�E\JG�RSS�DY�¡NRQRPLVNH�LQVHQWLYHU��

(Q� LQIRUPDQW� YHG� GHWWH� SURVMHNWHW�� PHG� VWRU� LQWHUHVVH� LQQHQ� LQVHQWLYPRGHOOHU�� IRUWHOOHU� DW�

SHUVRQHQ� Qn� HU� PRWLYHUW� IRU� n� E\JJH� HQ� LQVHQWLYPRGHOO� VRP� KHOOHU� IRNXVHUHU� Sn� SHUVRQOLJ�

XWYLNOLQJ� IRU� KYHU� HQNHOW� L� UnGJLYHUJUXSSHQ�� (Q� VOLN� PRGHOO� YLO� RJVn� NXQQH� SnYLUNH�

NRQIOLNWQLYnHW� Sn� HQ� SRVLWLY� PnWH�� YHG� DW� GH� DQVDWWH� I¡OHU� VHJ� VHWW� RJ� K¡UW�� (Q� DUWLNNHO� Sn�

IRUVNQLQJ�QR�IRUWHOOHU�DW�PDQJHO�DY�WLOK¡ULJKHW�RJ�OLWH�IDJOLJ�XWYLNOLQJ�HU�JUXQQHQ�WLO�DW�PDQJH�

VOXWWHU�L�MREEHQ�VLQ��6WUDQGHQ���������

�

����)DNWRUHU�VRP�NDQ�JM¡UH�VDPKDQGOLQJHQ�EHGUH�HU�LGHQWLILVHUW�

'HW�HU�HQ�VSUHGQLQJ�L�KYRUGDQ�GH�HQNHOWH�LQIRUPDQWHQH�RSSOHYHU�VDPKDQGOLQJHQ��)DNWRUHU�VRP�

XWPHUNHU�VHJ�PHG�WDQNH�Sn�LQIRUPDQWHQHV�RSSOHYHOVH�HU�KYRUYLGW�GHW�KDU�Y UW�NXOWXUE\JJLQJ��

VDPORNDOLVHULQJ��NRQIOLNWKnQGWHULQJ�RJ�OHGHOVHQV�IUHPWUHGHOVH���

�

������.XOWXU�Pn�SOHLHV�

(W� YLNWLJ� SXQNW� VRP� NRP� IUDP� XQGHU� LQWHUYMXHQH� YDU� YLNWLJKHWHQ� DY� n� KD� HQ� JRG� NXOWXU� L�

SURVMHNWHW�� *RG� NXOWXU� HU� YLNWLJ�� IRUGL� GHW� NDQ� JM¡UH� GHW� HQNOHUH� n� VDPKDQGOH�� UHVSHNWHUH�

KYHUDQGUH�RJ�GHW�VNDSHU�LQVHQWLYHU�IRU�n�In�WLO�HW�JRGW�SURVMHNW�L�IHOOHVVNDS��)LVFKHU�HW�DO����������

,QIRUPDQWHQH�VRP�VWRUW�VHWW�HU�IRUQ¡\GH�PHG�NXOWXUHQ��IUHPKHYHU�DW�NXOWXU�Pn�SOHLHV��8QGHU�

GHWWH�QHYQHV�I¡OJHQGH�SXQNWHU���

�� 8QQJn�VXENXOWXUHU��

�� 6RVLDOH�DUUDQJHPHQWHU�HU�YLNWLJ��

�� 7HDPE\JJLQJ��
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0DQ�NDQ�EUXNH�P\H�WLG�L�EHJ\QQHOVHQ�DY�HW�SURVMHNW�Sn�n�VNDSH�HQ�JRG�NXOWXU��PHQ�GHUVRP�PDQ�

LNNH� YHGOLNHKROGHU� RJ� SOHLHU� GHWWH� XWRYHU� SURVMHNWHWV� OHYHWLG� YLO� GHQ� JRGH� NXOWXUHQ� NXQQH�

IRUVYLQQH��)RON�EOLU�VLWWHQGH�IRU�VHJ�VHOY�n�MREEH��RJ�PDQ�YLO�GD�PLVWH�PRPHQWXP��

0HGDUEHLGHUXQGHUV¡NHOVHU�NDQ�EUXNHV�WLO�n�VNDSH�RJ�SOHLH�NXOWXU��'HWWH�EOH�EUXNW�L�FDVH����GHU�

GHW� EOH� IRUNODUW� DW� GHW� EOH� EUXNW� MHYQOLJ� IRU� n� ORJJH� EODQW� DQQHW� WULYVHO�� PRWLYDVMRQ� RJ�

PnOVHWQLQJHU��0DQ�JM¡U�WLOWDN�XW�LIUD�VYDUHQH�VRP�NRPPHU�LQQ��'HWWH�Pn�Y UH�HQ�SULRULWHULQJ��

GD� GHW� HOOHUV� NDQ� VNDSH� QHJDWLYH� ULQJYLUNQLQJHU� Sn� NXOWXUHQ��0HGDUEHLGHUXQGHUV¡NHOVHU� NDQ�

Y UH�HIIHNWLYW��PHQ�GHW�HU�YLNWLJ�DW�GHW�EOLU�EUXNW�ULNWLJ��'HW�HU�YLNWLJ�DW�VS¡UVPnOHQH�HU�ULNWLJ�

XWIRUPHW��DW�GH�HU�W\GHOLJH�RJ�KDU�QRN�IDJOLJ�EDVLV��'HUVRP�GHWWH�PDQJOHU�L�XQGHUV¡NHOVHQ��YLO�

PDQ�ULVLNHUH�n�NXQ�In�VYDNH�LQGLNDWRUHU�Sn�KYD�VRP�HU�SUREOHPHQH�RJ�LNNH�VHOYH�URWnUVDNHQH�WLO�

GHP��

,�FDVH���NRP�GHW�IUDP�XOLNH�PHQLQJHU�NQ\WWHW�WLO�NXOWXUHQ��3n�HQ�VLGH�EOH�GHW�XWWU\NW�DW�GHW�YDU�

HQ�NXOWXU�IRU�n�VL�LIUD�GHUVRP�GHW�YDU�QRHQ�IHLO�HOOHU�PDQJOHU�L�DUEHLGHW��3n�GHQ�DQGUH�VLGHQ�YDU�

GHW�PHU�PLVQ¡\H�WLO�NXOWXUHQ�VRP�KDGGH�YRNVW�IUDP�L�SURVMHNWHW��'HW�HU�PDQJH�VXENXOWXUHU��VRP�

YLO� VL� DW� GHOWDNHUQH� L� SURVMHNWHW� LNNH� WLOK¡UHU� GHQ� VDPPH� NXOWXUHQ�� 'HU� GHW� GDQQHV� IOHUH�

VXENXOWXUHU� LQWHUQW� L� HQ� RUJDQLVDVMRQ��YLO� GHW� NXQQH�RSSVWn� HQ�GnUOLJHUH� IHOOHVVNDSVI¡OHOVH�� ,�

WLOOHJJ�HU�GHW�HW�VDYQ�QnU�GHW�NRPPHU�WLO� VW¡UUH� LQLWLDWLY� IUD� OHGHOVHQ� WLO�n�EU\WH�QHG�PnOHW� WLO�

VW¡UUHOVHU�VRP�EOLU�IRUVWnWW�DY�DOOH��'HW�KDU�EOLWW�LQYHVWHUW�L�n�E\JJH�HQ�NXOWXU�YHG�GHWWH�SURVMHNWHW��

PHQ�GHQ�HU� LNNH�EOLWW�IXOJW�RSS�YLGHUH��RJ�GHUIRU�VLWWHU�HQNHOWH�GHOWDNHUH�PHG�I¡OHOVHQ�DY�HQ�

NXOWXU�VRP�NXQQH�Y UW�EHGUH��'HWWH�XQGHUE\JJHU�YLNWLJKHWHQ�DY�n�SOHLH�NXOWXU���

'HW�EOLU�SUHVLVHUW�YHUGLHQ�DY�n�E\JJH�HQ�VROLG�NXOWXU�L�FDVH����VSHVLHOW�L�SURVMHNWHU�VRP�EHQ\WWHU�

VHJ�DY�/HDQ�PHWRGLNN��'HWWH�YDU�LQWHUHVVDQW��HWWHUVRP�/HDQ�KDU�InWW�P\H�VNU\W�RJ�HW�U\NWH�Sn�n�

VNXOOH�O¡VH�DOOH�SUREOHPHU��+DU�PDQ�VOLNH�IRUYHQWQLQJHU�WLO�/HDQ�PHWRGLNNHQ��YLO�GHW�NXQQH�I¡UH�

WLO�HQ�PHU�VO¡Y�LQQVWLOOLQJ�WLO�VWUDWHJLHQ��'HWWH�NDQ�Y UH�VNDGHOLJ�IRU�GHQ�YLGHUH�IUHPGULIWHQ��'HW�

HU�YLNWLJ�n�KD�DOOH�LQYROYHUWH�SDUWHU�PHG�RPERUG�XDYKHQJLJ�DY�VWUDWHJL��6n�VHOY�RP�PDQ�EHQ\WWHU�

VHJ� DY� /HDQ�PHWRGLNN� Vn� NRPPHU� LNNH� WLQJ� JUDWLV�� PDQ� Pn� E\JJH� HQ� NXOWXU� VRP� VNDSHU�

HQJDVMHPHQW��VRP�InU�DOOH�SDUWHU�LQYROYHUW�L�SURVMHNWHW�WLO�n�¡QVNH�RJ�DUEHLGH�PHG�GHQ�GHILQHUWH�

VWUDWHJLHQ�RJ�GH�PHGI¡OJHQGH�PHWRGHQH��

,� FDVH� �� VDWW� DNW¡UHQH� L� SURVMHNWHULQJVWHDPHW� Sn� XOLNH� ORNDVMRQHU�� )RU� n� KD� IHOOHV�

SURVMHNWHULQJVP¡WHU� I\VLVN� UHJHOPHVVLJ�� WRN� GHOWDNHUQH� VHJ� WLG� WLO� n� UHLVH� PHOORP� GH� XOLNH�

NRQWRUHQH�� 'HWWH� PHQWH� LQIRUPDQWHQH� ELGUR� SRVLWLYW� WLO� NXOWXUE\JJLQJHQ� RYHU� IOHUH� nU�� (Q�

NRPELQDVMRQ�DY�LQWHQVLY��VWUXNWXUHUW�P¡WHWLG�RJ�VRVLDOH�HYHQWHU�RYHU�IOHUH�GDJHU�NDQ�JM¡UH�DW�HQ�



� � �
� � ��5HVXOWDW�RJ�GLVNXVMRQ�

� ���

SURVMHNWJUXSSH�EOLU�JRGW�NMHQW�RJ�InU�UHVSHNW�IRU�KYHUDQGUH��,�WLOOHJJ�YLO�NXOWXUHQ�EOL�VW\UNHW�DY�

IHOOHV�RSSOHYHOVHU�RJ�PLQQHU���

7HDPE\JJLQJ�EOLU�RJVn�WUXNNHW�IUDP�VRP�HW�YLNWLJ�PLGGHO�IRU�n�VNDSH�HQ�JRG�NXOWXU�L�HW�SURVMHNW��

)RU�n�NXQQH�O\NNHV�PHG�n�VNDSH�YHOO\NNHGH�WHDP�Pn�PDQ�EUXNH�JRG�WLG��)LVFKHU�HW�DO����������

��DY���LQIRUPDQWHU�IUD�FDVH���WUDNN�IUDP�WHDPE\JJLQJ�XQGHU�LQWHUYMXHQH�RJ�IRUNODUWH�Q\WWHQ�DY�

GHWWH�L�SURVMHNWHW��'HW�EOH�WUXNNHW�IUDP�DW�GHW�YDU�EUXNW�P\H�WLG�Sn�WHDPOHGHOVH�RJ�WHDPE\JJLQJ��

RJ�DW�GHWWH�YDU� VDWW� L� V\VWHP��7HDPE\JJLQJ�KDQGOHU�RP�n�XWYLNOH� WHDP�RJ� O UH�KYHUDQGUH�n�

NMHQQH��'HW�KDQGOHU�RP�n�VNDSH�DUHQDHU�RJ�SURVHVVHU�IRU�n�MREEH�PHG�GHW�PHOORPPHQQHVNHOLJH�

RJ�DXWRQRPL��DOWVn�n�JL�WHDPHQH�DQVYDU�RJ�WLOODWH�GHP�n�EHVWHPPH�RJ�WD�HJQH�DYJM¡UHOVHU��0DQ�

Pn�VH�ERUW�LIUD�GHQ�WUDGLVMRQHOOH�SURVMHNWVW\ULQJHQ�VRP�IRNXVHUHU�Sn�n�KD�NRQWUROO�RJ�WLOODWH�PHU�

DXWRQRPL��'HW�Pn�UHVVXUVVHWWHV�DY�GH�VRP�IDNWLVN�JM¡U�MREEHQ�RJ�LNNH�DY�OHGHUQH��'HWWH�NDQ�

NREOHV�WLO�DQVYDUVIRUGHOLQJ��VRP�EOH�EHVNUHYHW�RYHQIRU��

3n� HQ� DQQHQ� VLGH� SRHQJWHUHV� GHW� RJVn� L� FDVH� �� DW� VDPPHQVHWQLQJ� DY� PHQQHVNHU� RJ� GH�

PHQQHVNHOLJH�UHODVMRQHQH�KDGGH�VW¡UUH�EHW\GQLQJ�HQQ�KYLONHQ�VWUDWHJL�HOOHU�KYLONH�PHWRGHU�PDQ�

I¡OJHU� L� SURVMHNWHW�� 'HW� EOH� KHQYLVW� WLO� HQ� XQGHUV¡NHOVH� VRP� Vn� Sn� JUDG� DY� VXNVHVV� L�

VOXWWSURGXNWHW��KYRU�NRQNOXVMRQHQ�YDU�DW�GHW�YDU�GH�VDPPH�PHQQHVNHQH�VRP�ILNN�GHW�WLO��(Q�

LQIRUPDQW�EHVNUHY�GHW�VOLN���

©)OLQNH�IRON�KDU�HQ�WHQGHQV�WLO�n�Y UH�IOLQNHUH�XDQVHWWª���

'HWWH�XWVDJQHW�YDU� LQWHUHVVDQW�RJ�InU� IUDP�DW�VWUDWHJLHQ�VRP�EOLU�EUXNW� LNNH�Q¡GYHQGLJYLV�HU�

DYJM¡UHQGH� IRU� RP� HW� SURVMHNW� VNDO� HQGH� VRP� VXNVHVVIXOOW� HOOHU� LNNH�� PHQ� DW� GHW� HU� KYLONH�

PHQQHVNHU�VRP�DUEHLGHU�VDPPHQ�VRP�KDU�DOW�n�VL��/LNHYHO��NDQ�PDQ�WUHNNH�HQ�NREOLQJ�WLO�/HDQ�

YHG� DW� /HDQ�ILORVRILHQ� QHWWRSS� XQGHUVWUHNHU� YLNWLJKHWHQ� DY� n� EUXNH� WLG� Sn� n� VNDSH� JRGH�

UHODVMRQHU�RJ� WHDP��/HDQ�NDQ�GHUIRU�Y UH�PHG�n� WLOUHWWHOHJJH�IRU�DW�GH� UHWWH�RJ�NRPSHWHQWH�

PHQQHVNHQH�EOLU�SODVVHUW�VDPPHQ�RJ�InU�G\UNHW�HW�JRGW�VDPDUEHLG�VRP�NDQ�Y UH�PHG�Sn�n�VNDSH�

VXNVHVV��

�

������6DPORNDOLVHULQJ�VNDSHU�JRG�VDPKDQGOLQJ�GHUVRP�GHW�EOLU�EUXNW�ULNWLJ�

%UXN�DY�VDPORNDOLVHULQJ�HU�HQ�DY�IOHUH�PHWRGHU�VRP�NDQ�Y UH�PHG�Sn�n�VNDSH�JRG�VDPKDQGOLQJ��

GHUVRP� GHW� EOLU� EHQ\WWHW� ULNWLJ�� �� DY� �� SURVMHNWHU� YDU� VDPORNDOLVHUHUW� XQGHU�

GHWDOMSURVMHNWHULQJVIDVHQ��.RURQDSDQGHPLHQ�KDU�UDPPHW�HQNHOWH�DY�SURVMHNWHQH��RJ�GH�DQVDWWH�

PnWWH� MREEH� GLJLWDOW� IUD� KMHPPHNRQWRU� IUHPIRU� VDPORNDOLVHUW�� 6DPORNDOLVHULQJ� KDU� PDQJH�
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SRVLWLYH�HIIHNWHU��)RU�HNVHPSHO�NDQ�GHW�Y UH�NXOWXUE\JJHQGH��PHQ�PDQ�HU�KHOW�DYKHQJLJ�DY�n�

EUXNH�GHW�Sn�HQ�HIIHNWLY�PnWH��'HW�HU�IOHUH�IDNWRUHU�VRP�VSLOOHU�LQQ�Sn�Q\WWHQ�DY�VDPORNDOLVHULQJ���

�� 6LWWH�VSUHGW�HOOHU�JUXSSHUW��

�� 6LWWH�Sn�HW�SODQ�HOOHU�L�IRUVNMHOOLJH�HWDVMHU��

�� )HOOHVRPUnGHW��

)LVFKHU� P�IO�� ������� EHVNULYHU� DW� DOOH� PHGDUEHLGHUQH� E¡U� SODVVHUHV� VOLN� DW� PDQ� LNNH� NDQ�

JMHQNMHQQH�KYLONHQ�EHGULIW�SHUVRQHQ�NRPPHU�IUD�IRU�DW�VDPORNDOLVHULQJHQ�VNDO�KD�VW¡UVW�HIIHNW��

'H�PHQHU�YLGHUH�DW�MR�PHU�VSUHGW�PDQ�VLWWHU��MR�PHU�VDPKROG�YLO�PDQ�RSSQn��'HWWH�HU�LQWHUHVVDQW��

GD�VDPWOLJH�DY�FDVHQH�VRP�EHQ\WWHW�VDPORNDOLVHULQJ�VDWW�JUXSSHUW�HWWHU�UROOHU��*HYLQVWHQ�PDQ�

NDQ�In�DY�GHQ�JUXSSHUWH�VDPORNDOLVHULQJHQ�HU�EHGUH�LQIRUPDVMRQVIO\W��RJ�NRPPXQLNDVMRQHQ�NDQ�

EOL�PHU�HIIHNWLY�LQQDG�L�ILUPDHQH��3n�GHQ�DQGUH�VLGHQ�NDQ�PDQ�RSSOHYH�DW�RSSGHOLQJHQ�I¡UHU�WLO�

HQ�I¡OHOVH�DY�n�LNNH�WLOK¡UH�HW�©VW¡UUH�ODJª��1nU�GHW�HU�VDJW��EOH�GHW�L�FDVH���IRUV¡NW�n�EODQGH�

PHGDUEHLGHUQH�PHU��'HWWH�I¡UWH�WLO�DW�HQ�XWIRUGULQJ�RSSVWR��QHPOLJ�DW�GLVLSOLQOHGHUQH�RJ�OHGHUQH�

IRU�GH�XOLNH�NRQWUDNWHQH�EOH�WUXNNHW�XW�LIUD�GHQ�JUXSSHQ�YHGNRPPHQGH�VNXOOH�OHGH��9HG�n�JM¡UH�

GHWWH��VNDSHU�PDQ�HQ�KLQGULQJ�L�LQIRUPDVMRQVIO\WHQ��RJ�PDQ�NDQ�GHUIRU�DUJXPHQWHUH�IRU�DW�GHW�

YLOOH� Y UW� HQ� IRUGHO� n� VLWWH� VDPPHQ� PHG� VLQH� UHVSHNWLYH� NROOHJHU�� 'HWWH� NDQ� VHHV� Sn� VRP�

PRWVWULGHQGH�WLO�GHW�VRP�EOLU�VNUHYHW�RP�L�OLWWHUDWXUHQ�RP�HIIHNWLY�VDPORNDOLVHULQJ��RJ�HU�YHUGW�

n�PHUNH�VHJ�GHUVRP�PDQ�VNDO�EHQ\WWH�VHJ�DY�VDPORNDOLVHULQJ��

+YRUGDQ�VDPORNDOHW�HU�RSSE\JG�KDU�RJVn�HQ�SnYLUNQLQJ�Sn�VDPORNDOLVHULQJHQV�HIIHNWHU��,�FDVH�

��YDU�DOOH�VDPORNDOLVHUW�Sn�HQ�IODWH��c�KD�DOOH�Sn�VDPPH�IODWH�HU�SRVLWLYW��IRU�VHOY�RP�GH�VLWWHU�

JUXSSHUW� YLO� PDQ� DOOWLG� Jn� IRUEL� GH� DQGUH� SURVMHNWGHOWDNHUQH� RJ� IRU� HNVHPSHO� VOn� DY� HQ�

KYHUGDJVOLJ�SUDW�HOOHU�WD�RSS�QRH�L�IRUELIDUWHQ��,�FDVH���HU�GHW�PDQJH�SURVMHNWGHOWDNHUH�RJ�GHWWH�

JM¡U�GHW�YDQVNHOLJHUH�n�In�DOOH�LQQ�Sn�HW�SODQ��+HU�EOH�GHW�SnSHNW�DW�PHGDUEHLGHUQH�EOH�SODVVHUW�

Sn�IRUVNMHOOLJH�SODQ��'HQQH�IRUPHQ�IRU�VDPORNDOLVHULQJ�YLO� LNNH�JL�VWRU�QRN�HIIHNW�VRP�PDQ�

JMHUQH�¡QVNHU��'HW�EOH�XWWU\NW�NULWLNN�WLO�GHQQH�LQQGHOLQJHQ�RJ�DW�PDQ�OLNH�JMHUQH�NXQQH�VLWWHW�

Sn�VHSDUDWH�NRQWRUORNDOHU���

2P�PDQ�LNNH�NODUHU�n�In�WLO�DW�WLOIHOGLJH�SHUVRQHU�SDVVHUHU�KYHUDQGUH�L�ORNDOHW��NDQ�PDQ�DUEHLGH�

PHG�SDXVHURPPHW��&DVH���KDU�RJVn�HW�RPUnGH�PHG�IHOOHV�NDIIHPDVNLQ�RJ�PDQJH�ERUG��+HU�NDQ�

PDQ��Sn�OLN�OLQMH�VRP�WLGOLJHUH�EHVNUHYHW��WUHIIH�Sn�DQGUH�DNW¡UHU�RJ�E\JJH�HW�IRUKROG�XWRYHU�

P¡WHYLUNVRPKHWHQ��'HWWH�NDQ� LJMHQ�JM¡UH�GHW�HQNOHUH�n�NRPPXQLVHUH�HYHQWXHOOH�EHKRY�HOOHU�

¡QVNHU�PDQ�KDU�WLO�VLQH�DUEHLGVRSSJDYHU���
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(WWHU�DW�NRURQDSDQGHPLHQ�VDWWH�VLWW�SUHJ�L�DUEHLGVKYHUGDJHQ�WLO�YHOGLJ�PDQJH�L�1RUJH�IUD�PDUV�

������YDU�GHW�YDQVNHOLJ�n�In�HQ�HIIHNWLY�RJ�Q\WWLJ�JMHQQRPI¡UHOVH�DY�VDPORNDOLVHULQJ��0DQ�YDU�

Q¡GW� WLO� n� KD� KMHPPHNRQWRU� GHUVRP� GHW� YDU�PXOLJ�� RJ�PXOLJKHWHQ� IRU� n� VLWWH� VDPORNDOLVHUW�

IRUVYDQW�� 'HW� HU� IOHUH� XOHPSHU� YHG� n� LNNH� VLWWH� VDPORNDOLVHUW�� %ODQW� DQQHW� PLVWHU�PDQ� GHQ�

KYHUGDJVOLJH�SUDWHQ�PDQ�JMHUQH�KDU�PHG�VLQH�NROOHJHU�GHUVRP�PDQ�P¡WHV�L�JDQJHQ�HOOHU�YHG�

NDIIHPDVNLQHQ�� 8QGHU� GLJLWDOH� P¡WHU� EOLU� NXQ� GH� PHVW� Q¡GYHQGLJH� WHPDHQH� WDWW� RSS� RJ�

GLVNXWHUW��RJ�PDQ�PLVWHU�PXOLJKHWHQ�WLO�n�NXQQH�VPnSUDWH��c�E\JJH�UHODVMRQHU�XWRYHU�GHW�UHQW�

SURIHVMRQHOOH��HU�GHW�VRP�GXNNHU�RSS�QnU�IOHUH�LQIRUPDQWHU�SUDWHU�RP�VDPORNDOLVHULQJ��7DSHW�DY�

PXOLJKHWHQ�WLO�GHWWH�KDU�RSSOHYGHV�VRP�QHJDWLYW�RJ�WULVW�XQGHU�SDQGHPLHQ��(Q�VWXGLH�SXEOLVHUW�

DY� )DIR�� VRP� RPKDQGOHU� HUIDULQJHU� UXQGW� VDPKDQGOLQJ� PHG� %,0� RJ� /HDQ�� YLVHU� RJVn� WLO�

UHVXOWDWHU�GHU�VDPORNDOLVHULQJ�VNDSHU�VRVLDOH�OLQMHU�RJ�EHGUH�NRPPXQLNDVMRQ�UXQGW�DUEHLGHW�VRP�

XWI¡UHV��%UnWKHQ�	�0RODQG��������

(W�DQQHW�IXQQ�L�YnU�VWXGLH�HU�DW�VDPORNDOLVHULQJ�LNNH�HU�HVVHQVLHOW�IRU�n�VNDSH�JRGH�UHODVMRQHU�RJ�

JRG� VDPKDQGOLQJ�PHOORP�DNW¡UHQH��(W� HNVHPSHO�Sn�GHW� HU� FDVH��� VRP� LNNH�EHQ\WWHW� VHJ� DY�

VDPORNDOLVHULQJ��KYRU�DNW¡UHQH�VDWW�Sn�KYHU�VLQH�NRQWRUHU�L�VLQH�KMHPE\HU��7LO�WURVV�IRU�n�VLWWH�

VSUHGW��XWWU\NWH�VDPWOLJH�DY�LQIRUPDQWHQH�NQ\WWHW� WLO�GHWWH�SURVMHNWHW�JRG�VDPKDQGOLQJ�RJ�HQ�

JRG�NXOWXU�PHOORP�DOOH�SDUWHQH��/LNHYHO�YLO�PDQ�LNNH�YLWH�RP�VDPKDQGOLQJHQ�NXQQH�Y UW�HQGD�

EHGUH� GHUVRP� GH� KDGGH� Y UW� VDPORNDOLVHUW�� 6RP� WLGOLJHUH� EHVNUHYHW�� Vn� KDGGH� LNNH� GHWWH�

SURVMHNWHW�LQYROYHUW�HQWUHSUHQ¡UHU�L�GHWDOMSURVMHNWHULQJVIDVHQ��RJ�RP�KYRUYLGW�VDPKDQGOLQJHQ�

KDGGH�Y UW�OLNH�EUD�XWHQ�VDPORNDOLVHULQJ�GHUVRP�HQWUHSUHQ¡UHU�KDGGH�Y UW�LQYROYHUW��NDQ�KHOOHU�

LNNH�YnU�VWXGLH�VL�QRH�RP��

�

������5HVSHNW��WUDQVSDUHQV�RJ�WLOOLW�EHGUHU�NRQIOLNWKnQGWHULQJ�

.RQIOLNWHU�NDQ�RSSOHYHV�XOLNW�IUD�SHUVRQ�WLO�SHUVRQ��RJ�NDQ�UHVXOWHUH�L�KLQGULQJHU�L�IUHPGULIWHQ�

DY�HQ�DUEHLGVRSSJDYH�HOOHU�HW�SURVMHNW��1nU�GHW�HU�VQDNN�RP�NRQIOLNWHU��HU�GHW�YLNWLJ�n�VNLOOH�

PHOORP�XHQLJKHW�RJ�NRQIOLNW��'HW�NDQ�GLVNXWHUHV�RJ�Y UH�XHQLJKHWHU�XWHQ�DW�GHW�HU�HQ�NRQIOLNW��

)RU�n�XQQJn�DW�NRQIOLNWHU�WDU�RYHUKnQG��HU�GHW�YLNWLJ�PHG�HW�DUEHLGVPLOM¡�E\JG�RSS�DY�UHVSHNW��

WUDQVSDUHQV�RJ�WLOOLW���

,�FDVH���NRP�GHW�IUDP�PRWVWULGHQGH�RSSIDWWHOVHU�QnU�GHW�NRPPHU�WLO�NRQIOLNWHU�KRV�LQIRUPDQWHQH��

3n�HQ�VLGH�RSSOHYHV�GHW�LQJHQ�nSQH�NRQIOLNWHU��RJ�DW�GHW�KDU�Y UW�URP�RJ�NXOWXU�IRU�n�VL�LIUD��3n�

GHQ�DQGUH�VLGHQ�RSSOHYHV�GHW�IOHUH�NRQIOLNWHU�RJ�DW�NRQIOLNWKnQGWHULQJHQ�LNNH�KDU�Y UW�RSWLPDO��

'HW�EOH�QHYQW�DW�LPSOHPHQWHULQJ�DY�NRQIOLNWKnQGWHULQJHQ�HU�HQNOHUH�L�WHRUL�HQQ�L�SUDNVLV��L�OLNKHW�
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PHG� /HDQ�LPSOHPHQWHULQJHQ�� ,� WLOOHJJ� DYKHQJHU� GHW� DY� KYHP� VRP� HU� WLO� VWHGH� KYRU� RJ� QnU�

SUREOHPVWLOOLQJHQ�RSSVWnU��GD�GHW�LNNH�RSSOHYGHV�DW�GHW�YDU�HQ�WDNK¡\GH�IRU�n�VL�LIUD�HOOHUV��,�

&DVH���GHULPRW��KDU�GHW�Y UW�NXOWXU�IRU�n�VL�LIUD�RP�NRQIOLNWHU��/LNHYHO�RSSOHYHV�KnQGWHULQJHQ�

DY�GLVVH�XOLNW��'HW�EOLU�XWWU\NW�DW�GHW�HU�XWIRUGUHQGH�n�In�PHQLQJHQH�K¡UW�XQGHU�NRQIOLNWHQ��'HWWH�

KDU�Y UW�PHU�XWIRUGUHQGH�XQGHU�SDQGHPLHQ�KYRU�PDQ�LNNH�KDU�KDWW�I\VLVNH�P¡WHU�VDPPHQ��6RP�

GHW� IUHPNRPPHU� IUD� FDVH� �� RJ� ��� HU� GHW� XOLNH� RSSIDWWHOVHU� DY� NRQIOLNWKnQGWHULQJ� LQWHUQW� L�

SURVMHNWHQH�� )HOOHV� IRU� GH� EHJJH� HU� DW� GHW� HU� PDQJHO� Sn� UHVSHNW� RJ� WUDQVSDUHQV� XQGHU�

KnQGWHULQJHQH���

%UXNHURUJDQLVDVMRQHU�NRPPHU�IUDP�VRP�HQ�PXOLJ�nUVDN�WLO�NRQIOLNW�L�FDVH����'HQQH�JUXSSHQ�

VLWWHU�LNNH�Vn�WHWW�Sn�SURVMHNWHW��RJ�HU�GHUIRU�LNNH�HQ�GHO�DY�GHQ�IHOOHV�NXOWXUHQ�L�VDPPH�JUDG��

.XOWXUIRUVNMHOOHQ�NDQ�VNDSH�IUXVWUDVMRQ� LQWHUQW� L�SURVMHNWHW�� ,� WLOOHJJ�HU�EUXNHURUJDQLVDVMRQHU�

PHU� YDQW� WLO� WUDGLVMRQHOO� SURVMHNWHULQJVJMHQQRPI¡ULQJ�� 9HG� HQ� VOLN� JMHQQRPI¡ULQJ� HU� RIWH�

NRQIOLNWQLYnHW�K¡\HUH��6RP�WLGOLJHUH�QHYQW��YLVHU�GHWWH�YLNWLJKHWHQ�DY�DW�DOOH�SDUWHU�LQYROYHUW�

VLWWHU�PHG�GHQ�VDPPH�NXQQVNDSHQ�IRU�n�VH�YHUGLHQ�DY�HQ�/HDQ�JMHQQRPI¡ULQJVVWUDWHJL���

,� FDVH��� EOH�GHW� LNNH� WUXNNHW� IUDP�QRHQ� VSHVLHOOH�NRQIOLNWHU� L� GHWDOMSURVMHNWHULQJVIDVHQ��NXQ�

XHQLJKHWHU�RJ�GLVNXVMRQHU�VRP�EOLU�VHWW�Sn�VRP�GLDORJ��/HDQ�PHWRGHQH�VRP�KDU�EOLWW�EUXNW�KDU�

VNDSW�PHU�VDPKROG�HQQ�NRQIOLNWHU��/LNHYHO�YLO�GHW�DOOWLG�Y UH�QRHQ�VRP�HU�XHQLJH�RJ�NRQIOLNWHU�

YLO�RSSVWn��XDYKHQJLJ�DY�KYLONHQ�JMHQQRPI¡ULQJVVWUDWHJL�VRP�EOLU�EHQ\WWHW��6RP�WLGOLJHUH�QHYQW��

YDU� LNNH� HQWUHSUHQ¡UHQH� RJ� OHYHUHUDQG¡UHQH� LQYROYHUW� L� GHWDOMSURVMHNWHULQJVIDVHQ��0DQ� NDQ�

GHUIRU�VWLOOH�VHJ�VS¡UVPnOHW�RP�NRQIOLNWHU�VRP�RSSVWnU�L�VHQHUH�IDVHU�L�SURVMHNWHW�NXQQH�Y UW�

XQQJnWW� GHUVRP�PDQ� KDGGH� HQ� WLGOLJHUH� LQYROYHULQJ�� 3n� HQ� DQQHQ� VLGH� NDQ� GHW� RJVn� VWLOOHV�

VS¡UVPnO�RP�HQ�HNVWUD�DNW¡U�L�GHWDOMSURVMHNWHULQJHQ�I¡UHU�WLO�IOHUH�NRQIOLNWHU��

6RP�GH�WR�IRUHJnHQGH�SURVMHNWHQH�KDU�GHW�LNNH�Y UW�P\H�NRQIOLNWHU�L�FDVH����PHG�XQQWDN�DY�pQ��

'HWWH�EOH�HQ�VWRU�NRQIOLNW�PHOORP�WR�SDUWHU��/LNHYHO� IRUWHOOHU�DOOH�DNW¡UHQH�YHG�SURVMHNWHW�DW�

NRQIOLNWHQ�LNNH�JLNN�XWRYHU�VDPKDQGOLQJHQ�L�SURVMHNWHW��(Q�LQIRUPDQW�EHJUXQQHU�GHWWH�PHG���

©9L�KDGGH�DOOHUHGH�InWW�HQ�NXOWXU�GD��'HU�YL�VWROWH�Sn�KYHUDQGUH�RJ�KDGGH�HW�JRGW�VDPDUEHLG��

«�'X�VN\WHU�LNNH�QRHQ�GX�NMHQQHU�ª��

�

������/HGHUH�HU�IRUELOGHU�

)RU�n�VLNUH�JRG�VDPKDQGOLQJ�L�HW�SURVMHNW�HU�GHW�IOHUH�HOHPHQWHU�VRP�Pn�Y UH�Sn�SODVV��%ODQW�

GLVVH�ILQQHU�YL�JRG�OHGHOVH�RJ�IRUELOGHU��)LVFKHU�HW�DO���������6LPV�	�%ULQNPDQQ���������6NDO�
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PDQ�In�WLQJ�WLO�n�IXQNH��Pn�OHGHOVHQ�Y UH�PHG�Sn�GHW�RJ�VWn�IRUDQ�VRP�JRGH�IRUELOGHU�IRU�UHVWHQ�

DY�PHGDUEHLGHUQH�L�SURVMHNWHW��,�YnU�VWXGLH�HU�GHW�V UOLJ�HWW�SURVMHNW�VRP�VNLOOHU�VHJ�XW�YHG�DW�GH�

LQYROYHUWH�LNNH�HU�Vn�IRUQ¡\G�PHG�KYRUGDQ�SURVMHNWHW�KDU�EOLWW�OHGHW�QnU�GHW�NRPPHU�WLO�/HDQ�RJ�

VDPKDQGOLQJ��

(Q� RUJDQLVDVMRQ� VHU� RSS� WLO� OHGHOVHQ� RJ� GHW� HU� GHUIRU� YLNWLJ� IRU� HQ� OHGHU� n� Y UH� HQ� JRG�

UROOHPRGHOO��%HUJK���������%HUJK��������EHVNULYHU�JRGH�IRUELOGHU�VRP�HQ�SHUVRQ�VRP�HU�ORMDO�

RJ�WUR�PRW�RUJDQLVDVMRQHQV�YHUGLHU��,�FDVH���JLV�GHW�XWWU\NN�IRU�DW�OHGHOVHQ�LNNH�XW¡YHU�YHUGLVHWWHW�

VRP�HU�VDWW��'HWWH�JMHQVSHLOHV�QHGRYHU�L�RUJDQLVDVMRQHQ��)RU�DW�SURVMHNWHW�VDPPHQ�VNDO�RSSQn�

GH�¡QVNHGH�UHVXOWDWHQH�RJ�DW�RUJDQLVDVMRQHQ�VNDO�JMHQQRPV\UHV�DY�GH�IHOOHV�YHUGLHQH��HU�GHW�

GHUIRU�YHVHQWOLJ�DW�GHWWH�VWDUWHU�Sn�WRSSHQ�� ,�HQ�VWXGLH�JMHQQRPI¡UW�DY�)DIR�IRU�.UXVH�6PLWK�

(QWUHSUHQ¡U�XQGHUV¡NHV�GHW�RP�SURVMHNWHULQJVYHUNVWHG�KDU�QRH�n�VL�IRU�WYHUUIDJOLJ�VDPDUEHLG��

)XQQHQH�IUD�IRUVNQLQJHQ�VW¡WWHU�DW� OHGHUH�VWnU�DQVYDUOLJ�IRU�n�VNDSH�HQ�IHOOHVVNDSVI¡OHOVH� IRU�

SURVMHNWHW�EHVWnHQGH�DY�UHVSHNW��IRUVWnHOVH�RJ�WLOIUHGVKHW��6NLQQDUODQG���������

(Q�YLNWLJ�WDQNH�n�WD�PHG�VHJ�QnU�PDQ�VNDO�LPSOHPHQWHUH�/HDQ��HU�DW�/HDQ�I¡UVW�RJ�IUHPVW�HU�HQ�

ILORVRIL��'HW�HU�LNNH�HQ�IDVWVDWW�RSSVNULIW�PDQ�NDQ�I¡OJH�IRU�n�In�HW�SHUIHNW�VOXWWUHVXOWDW��/HDQ�HU�

LQJHQ�JHQHUHOO�SURVHVV��GHW�Pn�WLOSDVVHV��3URVMHNWHU�L�VWRU�VNDOD�HU�VMHOGHQW�OLNH�KYHUDQGUH��RJ�

VHOY�RP�YLVVH�DVSHNWHU�NDQ�JMHQEUXNHV� IUD�DQGUH�SURVMHNWHU��YLO�GHW�DOOWLG�Y UH�HW�EHKRY� IRU�

WLOSDVQLQJHU�� 'HVVXWHQ� YLO� GHW� L� VWRUH� SURVMHNWHU� Y UH�PDQJH�PHQQHVNHU� LQYROYHUW� VRP� KDU�

IRUVNMHOOLJH�YHUGLHU��PHQLQJHU�RJ�PnWHU�n�DUEHLGH�Sn��)RU�n�V¡UJH�IRU�DW�DOOH�SDUWHU�HU�PHG�Sn�GH�

SODQHQH� VRP� OHGHOVHQ� VHWWHU�� HU� GHW� YLNWLJ� DW� GH� LQYROYHUHV� L� SODQOHJJLQJHQ� RJ� NMHQQHU� Sn�

HLHUVNDS���

6DPPHQVHWQLQJHQ�DY�IRON�HU�RJVn�YLNWLJ�IRU�n�In�IXOO�XWQ\WWHOVH�DY�/HDQ�SURVMHNWHULQJ��/HGHOVHQ�

KDU�GHUIRU�HQ�YLNWLJ�RSSJDYH�L�n�SOXNNH�XW�GH�UHWWH�IRONHQH�RJ�NODUH�n�VHWWH�VDPPHQ�HQ�JUXSSH�

PHQQHVNHU� VRP� HU� YLOOLJH� WLO� n� WHVWH� XW�PHWRGHU� VRP� LNNH� HU� Vn� XWSU¡YGH�� 3n� VS¡UVPnO� RP�

KYRUGDQ�PDQ�NDQ�In�PHG�IRON�VRP�HU� OLWW�VNHSWLVNH�WLO�n�SU¡YH�PHWRGHU�IUD�/HDQ��YDU�GHW�HQ�

LQIRUPDQW�VRP�QHYQWH�DW�PDQ�Pn�KD�QRHQ�YLVMRQ UH�SHUVRQHU�RJ�YLVMRQ UH�RUJDQLVDVMRQHU��PHQ�

DW�DOOH�OHGGHQH�L�RUJDQLVDVMRQHQ�Pn�Y UH�PHG�Sn�VDPPH�WDQNH��,QIRUPDQWHQ�SUHVLVHUHU���

©,NNH�Y UH�UHGG�IRU�n�SU¡YH�QRH�Q\WW��O\WW�WLO�GH�VRP�NRPPHU�PHG�QRH�Q\WW�VHOY�RP�GHW�YLUNHU�

XQ¡GYHQGLJ��GHW�NDQ�YLUNH�VNUHPPHQGH��GHW�NDQ�YLUNH�RYHUIO¡GLJ��PHQ�VH�Sn�GH�IDNWXHOOH�

UHVXOWDWHQH�RJ�SU¡Y�ª�
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��.RQNOXVMRQ��

,�GHWWH�NDSLWWHOHW�EOLU�IRUVNQLQJHQV�NRQNOXVMRQ�SUHVHQWHUW��'HW�YLO�RJVn�EOL�EHO\VW�YnUW�ELGUDJ�WLO�

E\JJHQ ULQJHQ�RJ�XWYLNOLQJHQ�DY�/HDQ�SURVMHNWHULQJ��VDPW�IRUVODJ�WLO�YLGHUH�IRUVNQLQJ��

�

����2SSJDYHQV�NRQNOXVMRQ�

8QGHU� YnU� IRUVNQLQJ� KDU� PnOHW� Y UW� n� NRPPH� PHG� HW� VYDU� Sn� VWXGLHQV� IRUPXOHUWH�

SUREOHPVWLOOLQJ��)RU�n�In�WLO�GHWWH��EOH�GHW�EHQ\WWHW�WUH�IRUVNQLQJVVS¡UVPnO�IRU�n�HQNOHUH�NRPPH�

IUDP� WLO� JRGH� VOXWQLQJHU� RJ� NRQNOXVMRQHU� NQ\WWHW� WLO� SUREOHPVWLOOLQJHQ�� 9LGHUH� I¡OJHU�

NRQNOXGHUHQGH�WUHNQLQJHU�NQ\WWHW�WLO�KYHU�DY�IRUVNQLQJVVS¡UVPnOHQH��VDPW�SUREOHPVWLOOLQJHQ��

�

��� +YRUGDQ�UHVSRQGHUHU�GH�XOLNH�DNW¡UHQH�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�

GHWDOMSURVMHNWHULQJHQ"�

8W�LIUD�LQWHUYMXHQH�NRPPHU�GHW�W\GHOLJ�IUDP�DW�GH�XOLNH�DNW¡UHQH�UHVSRQGHUHU�SRVLWLYW�WLO�/HDQ�L�

GHWDOMSURVMHNWHULQJHQ��'HWWH�W\GHU�Sn�DW�/HDQ�HU�UHOHYDQW�L�GHWDOMSURVMHNWHULQJHQ��RJ�LNNH�EDUH�L�

XWI¡UHOVHVIDVHQ��1nU�GHW�HU�VDJW�HU�GHW�IOHUH�SXQNWHU�VRP�OHGHOVHQ�Pn�Y UH�RSSPHUNVRPPH�Sn�

IRU�n�In�HQ�YHOO\NNHW�LPSOHPHQWHULQJ��

�� *M¡UH�/HDQ�PHU�DQYHQGEDUW���

�� 7LOUHWWHOHJJH�IRU�EDUULHUHU�VRP�Pn�RYHUNRPPHV���

�� 0RWLYHUH�PHG�YLVXDOLVHULQJ���

�� 6¡UJH�IRU�DW�SURVMHNWHW�KDU�HQ�WLOSDVVHW�NRQWUDNWVVWUXNWXU��

/HDQ�LQQHE UHU�IOHUH�DYDQVHUWH�RUG��IRUNRUWHOVHU�RJ�EHJUHSHU�VRP�GHW�HU�XWIRUGUHQGH�n�IRUVWn�L�

SUDNVLV��'HW�NDQ�I¡UH�WLO�IUXVWUDVMRQ�HWWHUVRP�PDQ�LNNH�VHU�KHQVLNWHQ�PHG�GHW�PDQ�JM¡U��QRH�VRP�

NDQ� VNDGH� IUHPGULIWHQ� L� SURVMHNWHW�� %UXN� DY� YLVXDOLVHULQJ� VOLN� DW� DOOH� VHU� DOW� KHOH� WLGHQ� HU�

Q¡GYHQGLJ� IRU� n� VLNUH� JRG� EUXN� DY� /HDQ�� 'HW� HU� L� WLOOHJJ� YLNWLJ� n� EHQ\WWH� VHJ� DY�

NRQWUDNWVVWUXNWXUHU�VRP�ELGUDU�WLO�W\GHOLJ�DQVYDUVIRUGHOLQJ�RJ�NRUWH�LQIRUPDVMRQVOLQMHU���

�

�
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��� +YRUGDQ�EUXNHV�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHQH�VNDO�¡QVNH�n�MREEH�PRW�GHW�VDPPH�

VOXWWPnOHW"�

5HVXOWDWHQH�IUD�LQWHUYMXHQH�YLVHU�HQ�VSOLWWHOVH�L�KYRUGDQ�LQVHQWLYHU�EUXNHV�IRU�DW�DNW¡UHQH�VNDO�

¡QVNH�n�MREEH�PRW�GHW�VDPPH�VOXWWPnOHW��/HDQ�PHWRGLNNHQ�UHWWHU�HW�IRNXV�PRW�n�VH�SURVMHNWHW�

KHOKHWOLJ�RJ�L�GHW�ODQJH�O¡S��,�WLOOHJJ�HU�GHW�VDQQV\QOLJ�DW�PnOHQH�HU�XWDUEHLGHW�L�IHOOHVNDS�QnU�

PDQ�MREEHU�HWWHU�HQ�/HDQ�SURVMHNWHULQJVPRGHOO��'HWWH�YLO�I¡UH�WLO�PHU�HLHUVNDS�IRU�SURVMHNWHW�RJ�

VW¡UUH�PRWLYDVMRQ�IRU�n�Qn�PnOHQH�VRP�HU�VDWW��$OWVn�OHJJHU�/HDQ�PHWRGLNNHQ�WLO�UHWWH�IRU�LNNH�

¡NRQRPLVNH�LQVHQWLYHU�IRU�HW�SURVMHNW��0DQ�VNXOOH�NDQVNMH�WUR�DW�¡NRQRPLVNH�LQVHQWLYHU�KDU�VWRU�

HIIHNW��PHQ�YnU�VWXGLH�PHQHU�¡NRQRPLVNH�LQVHQWLYHU�JLU�NRUWYDULJ�JOHGH��'HULPRW�YLO�WULYVHO�RJ�

JOHGHQ�DY�n�VH�Q\WWHQ�DY�DUEHLGHW�VLWW�Y UH�PHU�KROGEDUW��VDPW�ELGUD�WLO�¡NRQRPLVNH�JHYLQVWHU�

Sn�VLNW���

�

��� +YD� NDQ� JM¡UHV� IRU� DW� VDPKDQGOLQJHQ� PHOORP� DNW¡UHQH� VNDO� EOL� EHGUH� XQGHU�

GHWDOMSURVMHNWHULQJHQ"�

5HVXOWDWHQH�IUD�YnU�IRUVNQLQJ�YLVHU�DW�DNW¡UHQH�RSSOHYHU�HQ�VSUHGQLQJ�PHOORP�JRG�RJ�GnUOLJ�

VDPKDQGOLQJ�L�SURVMHNWHQH��2PUnGHU�VRP�SnYLUNHU�VDPKDQGOLQJHQ�L�VWRU�JUDG�HU�NXOWXUE\JJLQJ��

VDPORNDOLVHULQJ��NRQIOLNWKnQGWHULQJ�RJ�OHGHOVH��6DPORNDOLVHULQJHQ�Pn�LNNH�PLVIRUVWnV�WLO�n�NXQ�

VDPOH�DOOH�XQGHU�VDPPH�WDN��PHQ�DW�DOOH�VNDO�KD�HQNHO�PXOLJKHW�WLO�n�LQWHUDJHUH�PHG�KYHUDQGUH�

Sn�WYHUV�DY�YLUNVRPKHWHU��/\NNHV�PDQ�PHG�GHWWH�YLO�PDQ�VDPWLGLJ�RSSDUEHLGH�HQ�JRG�NXOWXU�

XQGHU�GHWDOMSURVMHNWHULQJVIDVHQ��QRH�VRP�ELGUDU� WLO� UHVSHNW�PHOORP�YLUNVRPKHWHQH��'HWWH�YLO�

ELGUD�WLO�EHGUH�KnQGWHULQJHU�DY�NRQIOLNWHU��(Q�RUJDQLVDVMRQ�JMHQVSHLOHV�DY�OHGHOVHQ��RJ�GHW�HU�

GHUIRU�YLNWLJ�DW�GLVVH�IUHPVWnU�VRP�IRUELOGHU�RJ�KDU�WUR�WLO�/HDQ�PHWRGLNNHQ�IRU�n�RSSQn�EHGUH�

VDPKDQGOLQJ����

�

+YRUGDQ�SnYLUNHU�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ�VDPKDQGOLQJ�L�GHWDOMSURVMHNWHULQJVIDVHQ�VOLN�

DW�DOOH�DNW¡UHQH�InU�GH�VDPPH�LQVHQWLYHQH�IRU�n�MREEH�PRW�GHW�VDPPH�VOXWWPnOHW"�

9nU�VWXGLH�YLVHU�DW�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ�KDU�HQ�SRVLWLY�SnYLUNQLQJ�Sn�VDPKDQGOLQJHQ�

XQGHU� GHWDOMSURVMHNWHULQJVIDVHQ�� 0HWRGHQH� RJ� YHUNW¡\HQH� IUD� /HDQ� IRNXVHUHU� Sn� LNNH�

¡NRQRPLVNH�LQVHQWLYHU�IRU�DW�DNW¡UHQH�VNDO�¡QVNH�n�MREEH�PRW�GHW�VDPPH�VOXWWPnOHW��)OHUH�DY�

PHWRGHQH�RJ�YHUNW¡\HQH�VRP�JnU�XQGHU�GHQ�PRGHUQH�EHWHJQHOVHQ�HU�NMHQW�L�E\JJHEUDQVMHQ�IUD�

WLGOLJHUH��1nU�GHW�HU�VDJW��ELGUDU�/HDQ�PHG�HQ�Q\�VWUDWHJL�VRP�VHWWHU�PHWRGHQH�RJ�YHUNW¡\HQH�L�
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V\VWHP�� RJ� VNDSHU� HW� VW¡UUH� IRNXV� Sn� SURVMHNWOHGHOVH�� 0HG� ¡NW� NRPSOHNVLWHW� L� GDJHQV�

E\JJHSURVMHNWHU�HU�GHWWH�HW�EHKRY�IRU�O\NNHV���

6RP�$OEHUW�(LQVWHLQ�HQ�JDQJ�VD���

©*DOVNDS�HU�n�JM¡UH�GHW�VDPPH�RP�RJ�RP�LJMHQ��RJ�IRUYHQWH�HW�Q\WW�

UHVXOWDWª�

����9nUW�ELGUDJ�

'HQQH�IRUVNQLQJHQ�KDU�VDPOHW�HUIDULQJHU�IUD�HW�XWYDOJ�QRUVNH�JLJDSURVMHNWHU�VRP�EHQ\WWHU�VHJ�

DY� /HDQ� SURVMHNWHULQJ�� )RUVNQLQJHQ� YnU� ELGUDU� WLO� n� VHWWH� V¡NHO\V� Sn� EUXN� DY� GHQQH� W\SHQ�

JMHQQRPI¡ULQJVVWUDWHJL�L�GHWDOMSURVMHNWHULQJVIDVHQ���

9nU� VWXGLH� HU� UHODWLYW� RYHURUGQHW�� OLNHYHO� NDUWOHJJHV� GH� YLNWLJVWH�PHWRGHQH� RJ� YHUNW¡\HQH� L�

IRUKROG� WLO�/HDQ�SURVMHNWHULQJ�RJ�VDPKDQGOLQJ��'HWWH�NDQ�YLGHUH�EHQ\WWHV� L� IRUELQGHOVH�PHG�

IUHPWLGLJ�IRUVNQLQJ��1\�SUREOHPDWLNN�VRP�EOLU�EHO\VW�L�YnU�VWXGLH�HU��

�� 0DQJOHU�L�LQVHQWLYPRGHOOHU�L�IRUKROG�WLO�/HDQ��

�� 6WUXNWXU�Sn�NRQWUDNWHU��

�� 2YHUI¡ULQJ�PHOORP�WHRUHWLVN�RJ�SUDNWLVN�DQYHQGHOVH�DY�/HDQ��

�� +YRUGDQ�VDPORNDOLVHULQJ�EXUGH�RUJDQLVHUHV���

'LVVH� SXQNWHQH� ELGUDU� DOOH� WLO� n� JL� UHOHYDQWH� DNW¡UHU� RJ� IDJSHUVRQHU� G\SHUH� LQQVLNW� L� /HDQ�

SURVMHNWHULQJ��VDPW�DW�GHW�JLU�HQ�SHNHSLQQ�Sn�KYD�HQ�SURVMHNWJUXSSH�EXUGH�IRNXVHUH�Sn�GHUVRP�

PDQ�WDU�L�EUXN�/HDQ�SURVMHNWHULQJVVWUDWHJL��

�

����$QEHIDOLQJHU�IRU�YLGHUH�IRUVNQLQJ�

/HDQ� RJ� VDPKDQGOLQJ� HU� WR� RPIDWWHQGH� WHPDHU�� 3n� JUXQQ� DY� YnU� IRUVNQLQJV� EHJUHQVQLQJHU�

LQQHQIRU�WLG�RJ�UHVVXUVHU��KDU�GLVVH�WHPDHQH�EOLWW�VWXGHUW�UHODWLYW�RYHURUGQHW��'HW�NDQ�GHUIRU�Y UH�

LQWHUHVVDQW� n� Jn� Q UPHUH� LQQ� Sn� GHOHU� DY� /HDQ� IRU� n� VH� KYRUGDQ� GH� HQNHOWYLV� SnYLUNHU�

VDPKDQGOLQJHQ���

9nU� VWXGLH� DYGHNNHU� DW� VDPORNDOLVHULQJ� KDU� VWRU� LQQYLUNQLQJ� Sn� KYRUGDQ� VDPKDQGOLQJHQ�

IXQJHUHU� L� HW� SURVMHNW�� ,QQHQ� VDPORNDOLVHULQJ� NDQ� GHW� Y UH� LQWHUHVVDQW� n� VWXGHUH� Q UPHUH�

KYRUGDQ� GHWWH� EXUGH� RUJDQLVHUHV� IRU� n� VNDSH� EHGUH� VDPKDQGOLQJ�� 8W� LIUD� YnU� IRUVNQLQJV�



� � ��.RQNOXVMRQ�
�

�

� ���

UHVXOWDWHU��EOLU�GHW�GLVNXWHUW�PXOLJ�RUJDQLVHULQJ�DY�PHGDUEHLGHUQHV�SODVVHULQJ�L�HW�VDPORNDOLVHUW�

PLOM¡�� 'HWWH� VWULGHU� PHG� OLWWHUDWXU� VRP� KDU� EOLWW� VWXGHUW� L� IRUNDQW� DY� YnU� VWXGLH�� Vn� HQ� PHU�

RPIDWWHQGH�IRUVNQLQJ�Sn�GHWWH�YHUNW¡\HW�NXQQH�Y UW�LQWHUHVVDQW�n�In�WLO��3n�GHQQH�PnWHQ�YLO�PDQ�

NXQQH�NRPPH�PHG�HQ�NODUHUH�DQEHIDOLQJ�DY�KYRUGDQ�GHWWH�YHUNW¡\HW�E¡U�EHQ\WWHV�L�IUHPWLGLJH�

SURVMHNWHU��

6WXGLHQ�YnU�YLVHU�RJVn�WLO�DW�YLVXDOLVHULQJ�HU�HW�YLNWLJ�YHUNW¡\�LQQHQIRU�/HDQ�SURVMHNWHULQJ��1nU�

GHW� HU� VDJW� HU� GHW� XWIRUGUHQGH� n� ILQQH� JRGH� .3,�HU� VRP� HU� UHHOOH� RJ� PRWLYHUHQGH� XQGHU�

GHWDOMSURVMHNWHULQJVIDVHQ��+YRUGDQ�PDQ�NDQ�XWDUEHLGH�RJ�YLVXDOLVHUH�.3,�HU�NDQ�GHUIRU�Y UH�

VSHQQHQGH�n�VWXGHUH�Q UPHUH���

9LGHUH�YLVHU�YnU� IRUVNQLQJ�DW�NRQWUDNWVVWUXNWXU�KDU�QRH�n�VL� L� IRUKROG� WLO� VDPKDQGOLQJ�QnU�HW�

SURVMHNW�EHQ\WWHU�VHJ�DY�/HDQ�SURVMHNWHULQJ��'HWWH�HU�HW�RPUnGH�YL�VHU�Sn�VRP�HW�SRWHQVLDOH�IRU�

n�VWDQGDUGLVHUH��0HG�DQGUH�RUG��NDQ�GHW�Y UH�LQWHUHVVDQW�n�VH�Sn�RP�GHW�HU�PXOLJKHWHU�IRU�n�

VWDQGDUGLVHUH� GHWWH� RPUnGHW�� ,� WLOOHJJ� NDQ� GHW� Y UH� VSHQQHQGH� n� VH� Q UPHUH� Sn� KYRUGDQ�

VWDQGDUGLVHULQJHQ�EXUGH�XWIRUPHV���

7LO� VOXWW� ELGUR� GDWDLQQVDPOLQJHQ� WLO� IOHUH� LQWHUHVVDQWH� VDPWDOHU� RP� LQVHQWLYHU�� 'HW� HU� In�

LQVHQWLYPRGHOOHU�VRP�JDJQHU�DOOH�L�GHWDOMSURVMHNWHULQJVIDVHQ��(Q�PHU�GHWDOMHUW�VWXGLH�VRP�NXQ�

IRNXVHUHU�Sn�GH�XOLNH�LQVHQWLYHQH�RJ�KYRUGDQ�GH�XOLNH�DNW¡UHQH�SnYLUNHV�DY�GHWWH��NDQ�GHUIRU�

Y UH�VSHQQHQGH��,�WLOOHJJ�NDQ�GHWWH�VWXGHUHV�L�IRUKROG�WLO�SURVMHNWHU�VRP�EHQ\WWHU�VHJ�DY�/HDQ�

SURVMHNWHULQJ���

�

� �
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5HIHUDQVHU�

$)5<�� �X�n���� 2VOR� 6WRUE\OHJHYDNW�� 7LOJMHQJHOLJ� IUD�� KWWSV���DIU\�FRP�QR�QR�SURVMHNW�RVOR�

VWRUE\OHJHYDNW��OHVW��������������

$QGHUVHQ��/����������6OXWWUDSSRUW�,1352���,QWHJUHUW�PHWRGLNN�IRU�SURVMHNWHULQJVOHGHOVH��

$QGHUVHQ��6��6����������&DVHVWXGLHU��IRUVNQLQJVVWUDWHJL��JHQHUDOLVHULQJ�RJ�IRUNODULQJ�����XWJ��

XWJ��%HUJHQ��)DJERNIRUO��

%DOODUG��+��*����������7KH�ODVW�SODQQHU�V\VWHP�RI�SURGXFWLRQ�FRQWUROO��

%HUJHVHQ��2��(���X�n����'HWWH�HU�OHDQ��OHVW��������������

%HUJK�� -�� �������� /HGHUH� VRP� UROOHPRGHOOHU� RJ� IRUELOGHU�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�OHGHUQ\WW�QR�OHGHUH�VRP�UROOHPRGHOOHU�RJ�IRUELOGHU���������

�������KWPO��OHVW��������������

%,0&RUQHU����������:KDW�LV�9LUWXDO�'HVLJQ�DQG�&RQVWUXFWLRQ"�9'&�GHILQLWLRQ��7LOJMHQJHOLJ�

IUD��KWWSV���ELPFRUQHU�FRP�ZKDW�LV�YLUWXDO�GHVLJQ�DQG�FRQVWUXFWLRQ���OHVW��������������

%URRNILHOG��(���(PPLWW��6���+LOO��5��	�6FD\VEURRN��6����������7KH�DUFKLWHFWXUDO�WHFKQRORJLVW
V�

UROH�LQ�OLQNLQJ�OHDQ�GHVLJQ�ZLWK�OHDQ�FRQVWUXFWLRQ��

%UnWKHQ�� .�� 	� 0RODQG�� /�� (�� �������� 6DPKDQGOLQJ� PHG� %,0� RJ� /HDQ� L�

GHWDOMSURVMHNWHULQJVIDVHQ�Sn�8UE\JQLQJHQ�YHG�10%8��6DP�%LP�UDSSRUW��

%UnWKHQ��.��� )O\HQ��&���0RODQG�� /���0RXP��$��	�6NLQQDUODQG�� 6�� �������� 6DP%,0��%HGUH�

VDPKDQGOLQJ�L�E\JJHSURVHVVHQ�PHG�%,0�VRP�NDWDO\VDWRU��+RYHGUDSSRUW��

%\JEDOOH��/��(�� ��������%\JJ�RJ�DQOHJJ� IRUWVDWW�1RUJHV�YLNWLJVWH�Q ULQJ�HWWHU�ROMH�RJ�JDVV��

7LOJMHQJHOLJ� IUD�� KWWSV���ZZZ�EL�QR�IRUVNQLQJ�EXVLQHVV�UHYLHZ�DUWLFOHV���������E\JJ�

RJ�DQOHJJ�QRUJHV�YLNWLJVWH�QDULQJ�HWWHU�ROMH�RJ�JDVV���OHVW��������������

%\JJHLQGXVWULHQ�� �������� ��NW� NRPSOHNVLWHW� NUHYHU� ¡NW� IRNXV� Sn� SURVMHNWNRPSHWDQVH� RJ� �

JMHQQRPI¡ULQJ��%\JJ�QR��

%\JJHQ ULQJHQV� /DQGVIRUHQLQJ�� �X�n���� 2P� E\JJHQ ULQJHQ�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�EQO�QR�RP�RVV�RP�E\JJHQDULQJHQ���OHVW��������������

&DUWHU��1���%U\DQW�/XNRVLXV��'���'L&HQVR��$���%O\WKH��-��	�1HYLOOH��$��-����������7KH�XVH�RI�

WULDQJXODWLRQ� LQ� TXDOLWDWLYH� UHVHDUFK�� 2QFRO� 1XUV� )RUXP�� ��� ����� ������� GRL��

�����������2QI����������

&KHOGHOLQ��6��,��	�'UXFNPDQ��'����������&RQIOLFW��$	&�%ODFN��

&LYLWD����������,QVHQWLYHU��7LOJMHQJHOLJ�IUD��KWWSV���FLYLWD�QR�SROLWLVN�RUGERN�KYD�HU�LQVHQWLYHU��

�OHVW��������������
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&RKHQ��/���0DQLRQ��/��	�0RUULVRQ��.����������5HVHDUFK�PHWKRGV�LQ�HGXFDWLRQ��URXWOHGJH��

'HPRV�� �X�n���� )DVLOLWDWRU�� 7LOJMHQJHOLJ� IUD�� KWWSV���GHPRV�QR����������������� �OHVW�

�������������

'\YH�� $�� �������� +YD� HU� HJHQWOLJ� /HDQ� �� /HDQ� Sn� ��� ��� ��� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�QLWR�QR�PHGOHPVIRUGHO�FDVH�IDJ�RJ�NDUULHUH�KYD�HU�OHDQ�� �OHVW�

�������������

(DVWPDQ��&��0���(DVWPDQ��&���7HLFKRO]��3���6DFNV��5��	�/LVWRQ��.����������%,0�KDQGERRN��$�

JXLGH� WR�EXLOGLQJ� LQIRUPDWLRQ�PRGHOLQJ� IRU� RZQHUV��PDQDJHUV��GHVLJQHUV�� HQJLQHHUV�

DQG�FRQWUDFWRUV��-RKQ�:LOH\�	�6RQV��

(NKROGW�� 5�� �X�n���� :KDW� DUH� 9LUWXDO� 'HVLJQ� DQG� &RQVWUXFWLRQ� PHWKRGV� �9'&�"� �OHVW�

�������������

)DJEHQOH�� 2�� ,��� $GH\HPL�� $�� <��	�$GHVDQ\D�� '�� $�� �������� 7KH� LPSDFW� RI� QRQ�ILQDQFLDO�

LQFHQWLYHV�LQ�EULFNOD\HUV
�SURGXFWLYLW\�LQ�1LJHULD��

)DUERW�� $�� �������� %\JJ� HU� 1RUJHV� QHVW� VW¡UVWH� Q ULQJ�� 7LOJMHQJHOLJ� IUD��

KWWSV���IRUVNQLQJ�QR�SDUWQHU�QDHULQJVOLY�RNRQRPL�E\JJ�HU�QRUJHV�QHVW�VWRUVWH�

QDHULQJ���������OHVW��������������

)LVFKHU��0���$VKFUDIW��+��:���5HHG��'��	�.KDQ]RGH��$����������,QWHJUDWLQJ�SURMHFW�GHOLYHU\��

-RKQ�:LOH\�	�6RQV��

)ORUHV�� )�� �������� &RQYHUVDWLRQV� IRU� DFWLRQ� DQG� FROOHFWHG� HVVD\V�� ,QVWLOOLQJ� D� FXOWXUH� RI�

FRPPLWPHQW�LQ�ZRUNLQJ�UHODWLRQVKLSV��&UHDWH6SDFH�,QGHSHQGHQW�3XEOLVKLQJ�3ODWIRUP��

)O\HQ��&����������6DPKDQGOLQJ�RJ�%,0�WLGOLJ�L�E\JJHSURVHVVHQ��(LNHIMRUG�PRGHOOHQ±SLORW�IRU�

XWWHVWLQJ��6,17()�%\JJIRUVN�)DJUDSSRUW�������

*MHYMRQ��(��5����������7HPD��SUREOHPVWLOOLQJ��KHQVLNW��IRUVNQLQJVVS¡UVPnO��K\SRWHVH�RJ�PnO���

KYD� HU� KYD"� 7LOJMHQJHOLJ� IUD�� KWWSV���V\NHSOHLHQ�QR�IRUVNQLQJ���������WHPD�

SUREOHPVWLOOLQJ�KHQVLNW�IRUVNQLQJVVSRUVPDO�K\SRWHVH�RJ�PDO�KYD�HU�KYD� �OHVW�

�������������

*RGZLOO��(��$����������)XQGDPHQWDOV�RI�UHVHDUFK�PHWKRGRORJ\��$�KROLVWLF�JXLGH�IRU�UHVHDUFK�

FRPSOHWLRQ�� PDQDJHPHQW�� YDOLGDWLRQ� DQG� HWKLFV�� 1RYD� 6FLHQFH� 3XEOLVKHUV��

,QFRUSRUDWHG��

*U¡QPR��6����������6DPIXQQVYLWHQVNDSHOLJH�PHWRGHU��%HUJHQ��)DJERNIRUO��

+DQHERUJ�� 7�� �������� �� WLSV� IRU� HW� YHOO\NNHW� ,&(�P¡WH�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�SURVMHNWEORJJHQ�QR���WLSV�IRU�HW�YHOO\NNHW�LFH�PRWH��OHVW��������������

+HOVH�%HUJHQ���X�n����*ODVEORNNHQ��7LOJMHQJHOLJ�IUD��KWWSV���KHOVH�EHUJHQ�QR�RP�RVV�YL�E\JJHU�

IUDPWLGDV�VMXNHKXV�JODVEORNNHQH�DQGUH�E\JJHWULQQ��OHVW��������������
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+HUPXQGVJnUG��0���X�n����6DPWLGLJ�SURVMHNWHULQJ�IRU�E\JJHSURVMHNWHU��

+LFNV�� %�� -�� �������� /HDQ� LQIRUPDWLRQ�PDQDJHPHQW��8QGHUVWDQGLQJ� DQG� HOLPLQDWLQJ�ZDVWH��

,QWHUQDWLRQDO�MRXUQDO�RI�LQIRUPDWLRQ�PDQDJHPHQW�������������������

+ROJHUVHQ��7��6����������.DSLWWHO����6DPIXQQVIDJOLJ�PHWRGH��,��'HOWD���VDPIXQQVIDJ�YJ��YJ���

+R[PDUN�� 3�� ��������'HWWH� HU� /HDQ�� 7LOJMHQJHOLJ� IUD�� KWWSV���ZZZ�YLVPD�QR�EORJJ�GHWWH�HU�

OHDQ���OHVW��������������

+XJVWHG�� 5�� �������� E\JJ� RJ� DQOHJJ�� 6WRUH� QRUVNH� OHNVLNRQ�� 7LOJMHQJHOLJ� IUD��

KWWSV���VQO�QR�E\JJBRJBDQOHJJ��OHVW��������������

-DFREVHQ��'��,��	�7KRUVYLN��-����������+YRUGDQ�RUJDQLVDVMRQHU�IXQJHUHU�����XWJ��XWJ��%HUJHQ��

)DJERNIRUO��

-HRQJ��+��:����������8QGHUVWDQGLQJ�FRQIOLFW�DQG�FRQIOLFW�DQDO\VLV��6DJH��

-LQJ�� 6��� /L�� 5��� 1LX�� =�� 	� <DQ�� -�� �������� 7KH� DSSOLFDWLRQ� RI� G\QDPLF� JDPH� WKHRU\� WR�

SDUWLFLSDQW
V� LQWHUDFWLRQ� PHFKDQLVPV� LQ� OHDQ� PDQDJHPHQW��&RPSXWHUV� 	� ,QGXVWULDO�

(QJLQHHULQJ���������������

-RKDQQHVVHQ�� $��� &KULVWRIIHUVHQ�� /�� 	� 7XIWH�� 3�� $�� �������� ,QWURGXNVMRQ� WLO�

VDPIXQQVYLWHQVNDSHOLJ�PHWRGH�����XWJ��XWJ��2VOR��$EVWUDNW��

-RKDQVHQ��3��5��	�+RHO��7��,����������9HLOHGHU���6\VWHPDWLVN�IHUGLJVWLOOHOVH��

-RQVVRQ��'��L��(����������0DQJHO�Sn�IDJOLJ�IRNXV�RJ�NRQWUROO�VNDSHU�E\JJIHLO��%\JJ�QR��

.DOVDDV��%��7����������/HDQ�&RQVWUXFWLRQ��9LJPRVWDG�	�%M¡UNH�$6��

.DQEDQL]H�� �X�n��D��� -XVW�LQ�7LPH�0DQXIDFWXULQJ�� 7KH� 3DWK� WR� (IILFLHQF\�� 7LOJMHQJHOLJ� IUD��

KWWSV���NDQEDQL]H�FRP�OHDQ�PDQDJHPHQW�SXOO�MXVW�LQ�WLPH�SURGXFWLRQ� �OHVW�

�������������

.DQEDQL]H�� �X�n��E��� :KDW� LV� -LGRND"� 7LOJMHQJHOLJ� IUD�� KWWSV���NDQEDQL]H�FRP�FRQWLQXRXV�

IORZ�MLGRND��OHVW��������������

.ULVWHQVHQ��.��+����������9HLOHGHU���/HDQ�L�E\JJHSURVMHNWHU��

.XQ]��-��	�)LVFKHU��0����������9LUWXDO�GHVLJQ�DQG�FRQVWUXFWLRQ��&RQVWUXFWLRQ�PDQDJHPHQW�DQG�

HFRQRPLFV�������������������

/$%���X�n����%86���7LOJMHQJHOLJ�IUD��KWWSV���ODE�QR�SURVMHNWHU�EXV����OHVW��������������

/DUVHQ�� $�� .�� �������� (Q� HQNOHUH� PHWRGH�� YHLOHGQLQJ� L� VDPIXQQVYLWHQVNDSHOLJ�

IRUVNQLQJVPHWRGH�����XWJ��XWJ��%HUJHQ��)DJERNIRUO��

/HDQ� &RPPXQLFDWLRQV�� �X�n���� +YD� HU� /HDQ"� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�OHDQFRPPXQLFDWLRQV�QR�RP�RVV�KYD�HU�OHDQ���OHVW��������������

/LOOHODQG�2OVHQ�� 0��� :ROGVHWK�� 0�� .�� 	� ,YHUVHQ�� /�� &�� �������� 9HLOHGHU� �� 7LGOLJIDVH� L�

E\JJHSURVMHNWHU��
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/RIWKXV�� /�� *�� �������� %UXN� DY� WHRUL� IRU� ¡NW� UHIOHNVLYLWHW� L� SUDNVLV�� 3UDNVLVDUNLWHNWXU� VRP�

UDPPHYHUN�IRU�n�EHO\VH�IRUVNHUHQV�SODVV�L�GDWDJHQHUHULQJHQ��0HWRGH�PHOORP�IRUVNQLQJ�

RJ�O ULQJ��5HIOHNVMRQ�L�SUDNVLV��

/RKQH�� -��� 7RUS�� 2��� $QGHUVHQ�� %��� $VOHVHQ�� 6��� %\JEDOOH�� /��� %¡OYLNHQ�� 7��� 'UHYODQG�� )���

(QJHE¡��$���)RVVH��5���+ROP��+��7���HW�DO����������7KH�HPHUJHQFH�RI�OHDQ�FRQVWUXFWLRQ�

LQ�WKH�1RUZHJLDQ�$(&�LQGXVWU\��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV��������GRL��

�������������������������������

0DQMHQMH��0��	�0XKDQJD��0����������),1$1&,$/�$1'�121�),1$1&,$/�,1&(17,9(6�

%(67� 35$&7,&(6� ,1� :25.� 25*$1,6$7,216�� $� &5,7,&$/� 5(9,(:� 2)�

/,7(5$785(��-RXUQDO�RI�&R�RSHUDWLYH�DQG�%XVLQHVV�6WXGLHV��-&%6����������

0DUVWUDQG�� �X�n���� 6LNNHUKHWVJUDGHUW� SURVMHNWJMHQQRPI¡ULQJ�� 7LOJMHQJHOLJ� IUD��

KWWSV���PDUVWUDQG�QR�ODHU�PHU�DUWLNOHU�SURVMHNW�VLNNHUKHWVJUDGHUW�

SURVMHNWJMHQQRPIRULQJ���OHVW��������������

0RGLJ�� 1��� cKOVWU|P�� 3�� 	� +DOYRUVHQ�� +�� +�� �������� 'HWWH� HU� /HDQ�� O¡VQLQJHQ� Sn�

HIIHNWLYLWHWVSDUDGRNVHW��6WRFNKROP��5KHRORJLFD�3XEO��

1(6+�� �������� )RUVNQLQJVHWLVNH� UHWQLQJVOLQMHU� IRU� VDPIXQQVYLWHQVNDS� RJ� KXPDQLRUD��

7LOJMHQJHOLJ� IUD�� KWWSV���ZZZ�IRUVNQLQJVHWLNN�QR�UHWQLQJVOLQMHU�KXP�

VDP�IRUVNQLQJVHWLVNH�UHWQLQJVOLQMHU�IRU�VDPIXQQVYLWHQVNDS�RJ�KXPDQLRUD�� �OHVW�

�������������

1HVV��2����������6DPDUEHLG�HOOHU�VDPKDQGOLQJ"�(U�GHW�QRHQ�IRUVNMHOO"�1$3+$��

1LOVVHQ�� 9�� /�� �������� $QDO\VH� L� NYDOLWDWLYH� VWXGLHU�� GHQ� VNULYHQGH� IRUVNHUHQ��

8QLYHUVLWHWVIRUODJHW��

1RDFN�� 7�� 	� 7KRUD�� $�� �������� 6DPKDQGOLQJ�� 6WRUH� QRUVNH� OHNVLNRQ�� 7LOJMHQJHOLJ� IUD��

KWWSV���VQO�QR�VDPKDQGOLQJ��OHVW������������

1RUGW¡PPH�� &�� .�� �������� 'HGXNVMRQ� �� ,QGXNVMRQ�� 7LOJMHQJHOLJ� IUD��

KWWSV���VNULIWOLJ�QR�GHGXNVMRQ�LQGXNVMRQ���OHVW��������������

2VOR� NRPPXQH�� �X�n���� 1\� VWRUE\OHJHYDNW�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�RVOR�NRPPXQH�QR�VOLN�E\JJHU�YL�RVOR�Q\�VWRUE\OHJHYDNW��JUHI� �OHVW�

�������������

2VPXQGVHQ�� 3�� �������� 2SWLPDO� XWIRUPLQJ� DY� LQVHQWLYHU� RJ� NRQWUDNWHU� L� E\JJHSURVMHNWHU��

0DJPD��

3DZLURVXPDUWR��6���6DUMDQD��3��.��	�*XQDZDQ��5�� ��������7KH�HIIHFW�RI�ZRUN�HQYLURQPHQW��

OHDGHUVKLS�VW\OH��DQG�RUJDQL]DWLRQDO�FXOWXUH�WRZDUGV�MRE�VDWLVIDFWLRQ�DQG�LWV�LPSOLFDWLRQ�

WRZDUGV�HPSOR\HH�SHUIRUPDQFH�LQ�3DUDGRU�+RWHOV�DQG�5HVRUWV��,QGRQHVLD��,QWHUQDWLRQDO�



�
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-RXUQDO�RI�/DZ�DQG�0DQDJHPHQW���������������������GRL����������,-/0$���������

������

3HDUFH�� &�� �������� 'LIIHUHQFHV� %HWZHHQ� D� &RQIOLFW� 	� D� 'LVDJUHHPHQW�� 7LOJMHQJHOLJ� IUD��

KWWSV���EL]IOXHQW�FRP�LQIR���������GLIIHUHQFHV�EHWZHHQ�FRQIOLFW�GLVDJUHHPHQW�KWPO�

�OHVW��������������

3LKO��5����������-XVW�LQ�WLPH��7LOJMHQJHOLJ�IUD��KWWSV���VQO�QR�-XVW�LQ�WLPH��OHVW��������������

3RQV��-��)����������7KH���%HQHILWV�RI�WKH�%LJ�5RRP�ZLWK�WKH�/DVW�3ODQQHU�6\VWHP��7LOJMHQJHOLJ�

IUD�� KWWSV���OHDQFRQVWUXFWLRQEORJ�FRP�7+(���%(1(),76�2)�7+(�%,*�5220�,1�

/$67�3/$11(5�6<67(0�KWPO��OHVW��������������

3URGXNWIDNWD�� �X�n���� %DUQH� RJ� XQJGRPVMXNHKXVHW�� WULQQ� �� %86��� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�SURGXNWIDNWD�QR�EDUQH�RJ�XQJGRPVMXNHKXVHW�WULQQ���EXV��SURVMHNW�KWPO�

�OHVW��������������

5LHQHFNHU�� /��� 6WUD\� -¡UJHQVHQ�� 3��� 6NRY�� 6��	� /DQGDDV��:�� ��������'HQ� JRGH� RSSJDYHQ��

KnQGERN�L�RSSJDYHVNULYLQJ�Sn�XQLYHUVLWHW�RJ�K¡\VNROH�����XWJ��XWJ��'HQ�JRGH�RSSJDYH��

%HUJHQ��)DJERNIRUO��

5REELQV��6��3���-XGJH��7��$��	�%UHZDUG��.��(����������(VVHQWLDOV�RI�2UJDQL]DWLRQDO�%HKDYLRU��

5ROVWDGnV��$���-RKDQVHQ��$���2OVVRQ��1��	�/DQJOR��-��$����������3UDNWLVN�SURVMHNWOHGHOVH��

5RVH��7��	�0DQOH\��.����������0RWLYDWLRQ�WRZDUG�ILQDQFLDO� LQFHQWLYH�JRDOV�RQ�FRQVWUXFWLRQ�

SURMHFWV��-RXUQDO�RI�EXVLQHVV�UHVHDUFK�������������������

5\JK��3��	�*XQQDUVMDD��$����������3URVMHNWHULQJ��7LOJMHQJHOLJ�IUD��KWWSV���VQO�QR�SURVMHNWHULQJ�

�OHVW��������������

6DFNV�� 5��� .RVNHOD�� /��� 'DYH�� %�� $��	�2ZHQ�� 5�� �������� ,QWHUDFWLRQ� RI� OHDQ� DQG� EXLOGLQJ�

LQIRUPDWLRQ� PRGHOLQJ� LQ� FRQVWUXFWLRQ�� -RXUQDO� RI� FRQVWUXFWLRQ� HQJLQHHULQJ� DQG�

PDQDJHPHQW��������������������

6DJEHUJ��,����������,QVHQWLYHU��7LOJMHQJHOLJ�IUD��KWWSV���VQO�QR�LQVHQWLY��OHVW��������������

6DPVHW��.����������,�ULNWLJ�UHWQLQJ��3URVMHNWHUV�PnO�RJ�PnOVWUXNWXU��&RQFHSW��

6HQJH��3��0����������7KH�)LIWK�'LVFLSOLQH��7KH�$UW�	�3UDFWLFH�RI�WKH�/HDUQLQJ�2UJDQL]DWLRQ��

'RXEOHGD\��

6LONRVHW��5���*ULSVUXG��*��	�2OVVRQ��8��+�� ��������0HWRGH��GDWDDQDO\VH�RJ� LQQVLNW�� >2VOR@��

&DSSHOHQ�'DPP�DNDGHPLVN��

6LPV�� 5�� 5�� 	� %ULQNPDQQ�� -�� �������� /HDGHUV� DV� 0RUDO� 5ROH� 0RGHOV�� 7KH� &DVH� RI� -RKQ�

*XWIUHXQG�DW�6DORPRQ�%URWKHUV��-RXUQDO�RI�%XVLQHVV�(WKLFV��

6NDQVND�� �X�n��D��� 2VOR� VWRUE\OHJHYDNW�� 7LOJMHQJHOLJ� IUD�� KWWSV���ZZZ�VNDQVND�QR�KYD�YL�

JMRU�SURVMHNWHU��������2VOR�VWRUE\OHJHYDNW��OHVW��������������
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6NDQVND�� �X�n��E��� 3ROLWLWHWV� 1DVMRQDOH� %HUHGVNDSVVHQWHU�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�VNDQVND�QR�KYD�YL�JMRU�SURVMHNWHU��������3ROLWLHWV�1DVMRQDOH�

%HUHGVNDSVVHQWHU��OHVW��������������

6NLQQDUODQG�� 6�� �������� 7YHUUIDJOLJ� VDPDUEHLG� L� E\JJHSURVHVVHQ�� (UIDULQJHU� PHG�

SURVMHNWHULQJVYHUNVWHG�KRV�.UXVH�6PLWK��)DIR�UHSRUW���������������

6WDWVE\JJ����������.XQVW��RJ�GHVLJQK¡JVNROHQ�L�%HUJHQ��/HDQ�SURVMHNWHULQJ�HQ�HQNHO�RYHUVLNW��

6WDWVE\JJ���X�n����/LYVYLWHQVNDSVE\JJHW��7LOJMHQJHOLJ�IUD��KWWSV���ZZZ�VWDWVE\JJ�QR�SURVMHNWHU�

RJ�HLHQGRPPHU�XLR�OLYVYLWHQVNDS��OHVW��������������

6WUDQGHQ�� $�� /�� �������� 0RWLYHUWH� DQVDWWH� JLU� PHU� IRUQ¡\GH� NXQGHU�� 7LOJMHQJHOLJ� IUD��

KWWSV���IRUVNQLQJ�QR�OHGHOVH�RJ�RUJDQLVDVMRQ�PDUNHG�SHQJHU�RJ�

SULYDWRNRQRPL�PRWLYHUWH�DQVDWWH�JLU�PHU�IRUQR\GH�NXQGHU���������OHVW��������������

6WUDQGHQ��$��/����������'HUIRU�VLHU�YL�RSS�MREEHQ��7LOJMHQJHOLJ�IUD��KWWSV���IRUVNQLQJ�QR�OHGHOVH�

RJ�RUJDQLVDVMRQ�DUEHLG�QDHULQJVOLY�GHUIRU�VLHU�YL�RSS�MREEHQ�������� �OHVW�

�������������

6WURQJ��7���6XWKHUODQG��2��	�1HVV��2����������&RQVLGHUDWLRQV�IRU�D�GLVFRXUVH�RI�FROODERUDWLRQ�

LQ�FRXQVHOLQJ��$VLD�3DFLILF�-RXUQDO�RI�&RXQVHOOLQJ�DQG�3V\FKRWKHUDS\����������������

7DUDOGUXG�LQIR�� �X�n���� 3ROLWLHWV� QDVMRQDOH� EHUHGVNDSVVHQWHU�� 7LOJMHQJHOLJ� IUD��

KWWSV���WDUDOGUXG�LQIR�SROLWLHWV�QDVMRQDOH�EHUHGVNDSVVHQWHU���OHVW��������������

7MRUD��$��+����������.YDOLWDWLYH�IRUVNQLQJVPHWRGHU�L�SUDNVLV��2VOR��*\OGHQGDO�DNDGHPLVN��

7RGVHQ�� 6�� �������� 3URGXNWLYLWHWVIDOO� L� E\JJ� RJ� DQOHJJ�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�VVE�QR�E\JJ�EROLJ�RJ�HLHQGRP�DUWLNOHU�RJ�SXEOLNDVMRQHU�SURGXNWLYLWVIDOO�

L�E\JJ�RJ�DQOHJJ��OHVW��������������

7YHLWHQ��7����������9HLOHGHU���6DPWLGLJ�SURVMHNWHULQJ��

8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH���������������*OREDO�6WDWXV�5HSRUW�IRU�%XLOGLQJV�DQG�

&RQVWUXFWLRQ�� 7RZDUGV� D� =HUR�HPLVVLRQ�� (IILFLHQW� DQG� 5HVLOLHQW� %XLOGLQJV� DQG�

&RQVWUXFWLRQ�6HFWRU��

8QLYHUVLWHW� L� 2VOR�� �X�n���� /LYVYLWHQVNDSVE\JJHW�� 7LOJMHQJHOLJ� IUD��

KWWSV���ZZZ�XLR�QR�WMHQHVWHU�HLHQGRP�YDUH�E\JJHSURVMHNWHU�OLYVYLWHQVNDSVE\JJHW��

�OHVW��������������

9RON�� 5��� 6WHQJHO�� -��	� 6FKXOWPDQQ�� )�� �������� %XLOGLQJ� ,QIRUPDWLRQ�0RGHOLQJ� �%,0�� IRU�

H[LVWLQJ�EXLOGLQJV²/LWHUDWXUH�UHYLHZ�DQG�IXWXUH�QHHGV��$XWRPDWLRQ�LQ�FRQVWUXFWLRQ������

���������

:DUUHQ��-����������.H\�3HUIRUPDQFH�,QGLFDWRUV��.3,�±'HILQLWLRQ�DQG�DFWLRQ��/RQGRQ��$7,��
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:HVWJDDUG�� +��� $UJH�� .�� 	� 0RH�� .�� �������� 3URVMHNWHULQJVSODQOHJJLQJ� RJ�

SURVMHNWHULQJVOHGHOVH��

:RMVODZ��.����������(YHU\WKLQJ�DERXW�,&(�PHHWLQJV�LQ�9'&���3DUW����

:RQGLPX��3��$���.ODNHJJ��2��-��	�/ GUH��2����������(DUO\�FRQWUDFWRU�LQYROYHPHQW��(&,���ZD\V�

WR�GR�LW�LQ�SXEOLF�SURMHFWV��-RXUQDO�RI�SXEOLF�SURFXUHPHQW��

<LQ��5��.����������&DVH�VWXG\�UHVHDUFK��'HVLJQ�DQG�PHWKRGV��E�����VDJH��

=HQWHILV��$��	�*RUWRQ��*����������6RFLDO�3URJUHVV�DQG�&RUSRUDWH�&XOWXUH��

c%)�� �X�n���� %86�� �%DUQH�� RJ� XQJGRPVVMXNHKXVHW�� �� %HUJHQ� NRPPXQH�� 7LOJMHQJHOLJ� IUD��

KWWSV���DDEI�QR�SURVMHNW�����EXV��EDUQH�RJ�XQJGRPVVMXNHKXVHW�EHUJHQ�NRPPXQH��OHVW�

�������������

$DQHVHQ�� .�� +�� �������� +YRUGDQ� ODJH� HQ� JRG� SUREOHPVWLOOLQJ�� 7LOJMHQJHOLJ� IUD��

KWWSV���QGOD�QR�QE�VXEMHFW���IE�DG��������������DFF��

�F�I��I������WRSLF������H�GF��������E���ED�E��D��F��F�����WRSLF����������E�

FG�F�����������H������F��G��UHVRXUFH�G���E��I�������GD���FID���G�EHG�E�E��

�OHVW��������������

�

� �
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9HGOHJJ�$��,QIRUPDVMRQVVNULY�RJ�VDPW\NNHHUNO ULQJ�

9LO�GX�GHOWD�L�IRUVNQLQJVSURVMHNWHW�

�/HDQ�SURVMHNWHULQJ�RJ�VDPKDQGOLQJ"�

'HWWH�HU�HW�VS¡UVPnO�WLO�GHJ�RP�n�GHOWD�L�HW�IRUVNQLQJVSURVMHNW�KYRU�IRUPnOHW�HU�n�VHWWH�IRNXV�Sn�

EUXN�DY�/HDQ�PHWRGLNN�L�GHWDOMSURVMHNWHULQJVIDVHQ��,�GHWWH�VNULYHW�JLU�YL�GHJ�LQIRUPDVMRQ�RP�

PnOHQH�IRU�SURVMHNWHW�RJ�KYD�GHOWDNHOVHQ�YLO�LQQHE UH�IRU�GHJ��

)RUPnO�

)RUPnO��2SSJDYHQ�KDU�VRP�IRUPnO�n�JL�UHOHYDQWH�DNW¡UHU�RJ�IDJSHUVRQHU�HQ�G\SHUH�LQQVLNW�L�

KYRUGDQ�VDPKDQGOLQJ�YLO�SnYLUNHV�DY�/HDQ�L�GHWDOMSURVMHNWHULQJVIDVHQ��ELGUD�WLO�

YLGHUHXWYLNOLQJ�YHG�EUXN�DY�/HDQ�PHWRGLNN�L�GHWDOMSURVMHNWHULQJVIDVHQ�IRU�n�EHGUH�

VDPKDQGOLQJ���

3UREOHPVWLOOLQJ��+YRUGDQ�SnYLUNHU�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ�VDPKDQGOLQJ�L�

GHWDOMSURVMHNWHULQJVIDVHQ�VOLN�DW�DOOH�DNW¡UHQH�InU�GH�VDPPH�LQVHQWLYHQH�IRU�n�MREEH�PRW�GHW�

VDPPH�VOXWWPnOHW"�

�

)RUVNQLQJVVS¡UVPnO���

��� +YRUGDQ�UHVSRQGHUHU�GH�XOLNH�DNW¡UHQH�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�

GHWDOMSURVMHNWHULQJVIDVHQ"�

��� +YRUGDQ�EUXNHV�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHQH�VNDO�¡QVNH�n�MREEH�PRW�GHW�VDPPH�

VOXWWPnOHW�L�GHWDOMSURVMHNWHULQJVIDVHQ"�

��� +YD�NDQ�JM¡UHV�IRU�DW�VDPKDQGOLQJHQ�PHOORP�DNW¡UHQH�VNDO�EOL�EHGUH�XQGHU�

GHWDOMSURVMHNWHULQJVIDVHQ"�

�

6WXGLHW�HU�L�IRUELQGHOVH�PHG�HQ�PDVWHURSSJDYH�YHG�1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSHOLJH�

XQLYHUVLWHW��10%8����

+YHP�HU�DQVYDUOLJ�IRU�IRUVNQLQJVSURVMHNWHW"�

1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSHOLJH�XQLYHUVLWHW��YHG�5($/7(.��HU�DQVYDUOLJ�IRU�SURVMHNWHW��

2SSJDYHQ�HU�XWDUEHLGHW�L�VDPDUEHLG�PHG�6WDWVE\JJ��YHG�+DQV�7KRPDV�+ROP���

�
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+YRUIRU�InU�GX�VS¡UVPnO�RP�n�GHOWD"�

'X�KDU�KDWW�HQ�VHQWUDO�L�UROOH�L�HW�SURVMHNW�VRP�HU�UHOHYDQW�L�IRUKROG�WLO�/HDQ�SURVMHNWHULQJ��'HW�

HU�IXQQHW�ILUH�SURVMHNWHU��RJ�IUD�KYHUW�SURVMHNW�HU���UHSUHVHQWDQW�IUD�E\JJKHUUHQ����UHSUHVHQWDQW�

IUD�DUNLWHNWHQ������UHSUHVHQWDQWHU�IUD�GH�UnGJLYHQGH�LQJHQL¡UHQH�RJ�����UHSUHVHQWDQWHU�IUD�

XWI¡UHQGH�HQWUHSUHQ¡U�NRQWDNWHW���

'LQH�NRQWDNWRSSO\VQLQJHU�HU�PRWWDWW�IUD�+DQV�7KRPDV�+ROP��

�

+YD�LQQHE UHU�GHW�IRU�GHJ�n�GHOWD"�

'X�LQYLWHUHV�WLO�n�GHOWD�L�HW�VHPLVWUXNWXUHUW�LQWHUYMX�PHG�IRUIDWWHUQH�DY�RSSJDYHQ��$OH[DQGHU�

+DQVHQ�:LGQHV�RJ�6LJULG�+DYHU�6ROOL��,QWHUYMXHW�KDU�VRP�PnO�n�ELGUD�WLO�GDWDLQQVDPOLQJ�IRU�n�

EHVYDUH�SUREOHPVWLOOLQJHQ�RJ�KHQKROGVYLV�IRUVNQLQJVVS¡UVPnOHQH�EHVNUHYHW�OHQJHU�RSS�L�GHWWH�

GRNXPHQWHW��RJ�HU�HVWLPHUW�WLO�n�WD�FD��������PLQXWWHU��,QWHUYMXHW�YLO�IRUHJn�GLJLWDOW�RYHU�

7HDPV��HOOHU�DQQHQ�SODWWIRUP�GHUVRP�GHWWH�HU�HQNOHUH�IRU�GHJ��'HW�HU�¡QVNHOLJ�n�JM¡UH�

YLGHRRSSWDN�DY�LQWHUYMXHW��2P�GHWWH�LNNH�HU�¡QVNHOLJ�IUD�GLQ�VLGH�NDQ�RSSWDNHW�NXQ�EHJUHQVHV�

WLO�O\G�HOOHU�LQJHQ�DY�GHOHQH���

�
'HW�HU�IULYLOOLJ�n�GHOWD�

'HW�HU�IULYLOOLJ�n�GHOWD�L�SURVMHNWHW��+YLV�GX�YHOJHU�n�GHOWD��NDQ�GX�QnU�VRP�KHOVW�WUHNNH�

VDPW\NNHW�WLOEDNH�XWHQ�n�RSSJL�QRHQ�JUXQQ��$OOH�GLQH�SHUVRQRSSO\VQLQJHU�YLO�GD�EOL�VOHWWHW��

'HW�YLO�LNNH�KD�QRHQ�QHJDWLYH�NRQVHNYHQVHU�IRU�GHJ�KYLV�GX�LNNH�YLO�GHOWD�HOOHU�VHQHUH�YHOJHU�n�

WUHNNH�GHJ���

�

'LWW�SHUVRQYHUQ�±�KYRUGDQ�YL�RSSEHYDUHU�RJ�EUXNHU�GLQH�RSSO\VQLQJHU��

9L�YLO�EDUH�EUXNH�RSSO\VQLQJHQH�RP�GHJ�WLO�IRUPnOHQH�YL�KDU�IRUWDOW�RP�L�GHWWH�VNULYHW��9L�

EHKDQGOHU�RSSO\VQLQJHQH�NRQILGHQVLHOW�RJ�L�VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW��

�

3HUVRQHU�VRP�YLO�KD�WLOJDQJ�WLO�GHQQH�LQIRUPDVMRQHQ�YLO�Y UH���

x� 6WXGHQWHQH�RJ�IRUIDWWHUQH�DY�RSSJDYHQ��$OH[DQGHU�+DQVHQ�:LGQHV�RJ�6LJULG�+DYHU�
6ROOL��

�

3HUVRQHU�VRP�NDQ�YHG�HQNHOWH�WLOIHOOHU�In�WLOJDQJ�WLO�GHQQH�LQIRUPDVMRQHQ�HU���
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x� +RYHGYHLOHGHU�YHG�10%8��$VPDPDZ�7DGHJH�6KLIHUDZ���
�

'LQH�SHUVRQRSSO\VQLQJHU�YLO�VLNUHV�YHG�DW��

x� 1DYQHW�RJ�NRQWDNWRSSO\VQLQJHQH�GLQH�YLO�YL��VWXGHQWHQH��HUVWDWWH�PHG�HQ�NRGH�VRP�
ODJUHV�Sn�HJHQ�QDYQHOLVWH�DGVNLOW�IUD�¡YULJH�GDWD���

x� 3HUVRQRSSO\VQLQJHU�YLO�LNNH�SXEOLVHUHV�L�RSSJDYHQ��'LQH�VYDU�XQGHU�LQWHUYMXHW�YLO�LNNH�
NXQQH�GLUHNWH�NREOHV�WLO�GHJ���

�

+YD�VNMHU�PHG�RSSO\VQLQJHQH�GLQH�QnU�YL�DYVOXWWHU�IRUVNQLQJVSURVMHNWHW"�

2SSO\VQLQJHQH�DQRQ\PLVHUHV�QnU�SURVMHNWHW�DYVOXWWHV�RSSJDYHQ�HU�JRGNMHQW��QRH�VRP�HWWHU�

SODQHQ�HU���DXJXVW�������(YHQWXHOOH�O\G��HOOHU�YLGHRRSSWDN�YLO�VOHWWHV�HWWHU�WUDQVNULEHULQJ�RJ�

VHQHVW�YHG�SURVMHNWHWV�VOXWW���DXJXVW��������

�

'LQH�UHWWLJKHWHU�
6n�OHQJH�GX�NDQ�LGHQWLILVHUHV�L�GDWDPDWHULDOHW��KDU�GX�UHWW�WLO��

�� LQQV\Q�L�KYLONH�SHUVRQRSSO\VQLQJHU�VRP�HU�UHJLVWUHUW�RP�GHJ��RJ�n�In�XWOHYHUW�HQ�NRSL�
DY�RSSO\VQLQJHQH��

�� n�In�UHWWHW�SHUVRQRSSO\VQLQJHU�RP�GHJ���
�� n�In�VOHWWHW�SHUVRQRSSO\VQLQJHU�RP�GHJ��RJ�
�� n�VHQGH�NODJH�WLO�'DWDWLOV\QHW�RP�EHKDQGOLQJHQ�DY�GLQH�SHUVRQRSSO\VQLQJHU��

�
+YD�JLU�RVV�UHWW�WLO�n�EHKDQGOH�SHUVRQRSSO\VQLQJHU�RP�GHJ"�
9L�EHKDQGOHU�RSSO\VQLQJHU�RP�GHJ�EDVHUW�Sn�GLWW�VDPW\NNH��

3n�RSSGUDJ�IUD�1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSOLJH�XQLYHUVLWHW�KDU�16'�±�1RUVN�VHQWHU�IRU�

IRUVNQLQJVGDWD�$6�YXUGHUW�DW�EHKDQGOLQJHQ�DY�SHUVRQRSSO\VQLQJHU�L�GHWWH�SURVMHNWHW�HU�L�

VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW���

�
+YRU�NDQ�MHJ�ILQQH�XW�PHU"�
+YLV�GX�KDU�VS¡UVPnO�WLO�VWXGLHQ��HOOHU�¡QVNHU�n�EHQ\WWH�GHJ�DY�GLQH�UHWWLJKHWHU��WD�NRQWDNW�
PHG��
x� 1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSOLJH�XQLYHUVLWHW�YHG�$VPDPDZ�7DGHJH�6KLIHUDZ���

(�SRVW��DVPDPDZ�WDGHJH�VKLIHUDZ#QPEX�QR��7HOHIRQ��������������
�
x� 1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSOLJH�XQLYHUVLWHW�YHG�$OH[DQGHU�+DQVHQ�:LGQHV��

(�SRVW��DOH[DQGHU�KDQVHQ�ZLGQHV#QPEX�QR��7HOHIRQ��������������
�
x� 1RUJHV�PLOM¡��RJ�ELRYLWHQVNDSOLJH�XQLYHUVLWHW�YHG�6LJULG�+DYHU�6ROOL���

(�SRVW��VLJULG�KDYHU�VROOL#QPEX�QR��7HOHIRQ��������������
�

x� 9nUW�SHUVRQYHUQRPEXG��+DQQH�3HUQLOOH�*XOEUDQGVHQ�
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(�SRVW��SHUVRQYHUQRPEXG#QPEX�QR��7HOHIRQ��������������
�
+YLV�GX�KDU�VS¡UVPnO�NQ\WWHW�WLO�16'�VLQ�YXUGHULQJ�DY�SURVMHNWHW��NDQ�GX�WD�NRQWDNW�PHG���

x� 16'�±�1RUVN�VHQWHU�IRU�IRUVNQLQJVGDWD�$6�Sn�HSRVW��SHUVRQYHUQWMHQHVWHU#QVG�QR��
HOOHU�Sn�WHOHIRQ���������������

�
�
0HG�YHQQOLJ�KLOVHQ�
�
$VPDPDZ�7DGHJH�6KLIHUDZ� � $OH[DQGHU�+DQVHQ�:LGQHV�� � 6LJULG�+DYHU�6ROOL�
�������)RUVNHU�YHLOHGHU��� � � �6WXGHQW�� � � ��������6WXGHQW��
�
�
�����������������������������������������������������������������������������������������������������������������
6DPW\NNHHUNO ULQJ��

�
-HJ�KDU�PRWWDWW�RJ�IRUVWnWW�LQIRUPDVMRQ�RP�SURVMHNWHW�/HDQ�SURVMHNWHULQJ�RJ�VDPKDQGOLQJ��RJ�
KDU�InWW�DQOHGQLQJ�WLO�n�VWLOOH�VS¡UVPnO��-HJ�VDPW\NNHU�WLO��
�
�� n�GHOWD�L�LQWHUYMX�
�� RSSWDN�DY�O\G�XQGHU�LQWHUYMXHW�

�
-HJ�VDPW\NNHU�WLO�DW�PLQH�RSSO\VQLQJHU�EHKDQGOHV�IUHP�WLO�SURVMHNWHW�HU�DYVOXWWHW��FD��
������������
�
�
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�6LJQHUW�DY�SURVMHNWGHOWDNHU��GDWR��
�
�
�
�

�

�

�

�
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9HGOHJJ�%��,QWHUYMXJXLGH�

3UREOHPVWLOOLQJ��
+YRUGDQ�SnYLUNHU�PHWRGHU�RJ�YHUNW¡\�IUD�/HDQ�VDPKDQGOLQJ�L�

GHWDOMSURVMHNWHULQJVIDVHQ�VOLN�DW�DOOH�DNW¡UHQH�InU�GH�VDPPH�LQVHQWLYHQH�IRU�n�MREEH�PRW�

GHW�VDPPH�VOXWWPnOHW"�

�

2SSYDUPLQJ��

Ͳ� .DQ�GX�IRUWHOOH�RP�GLQ�XWGDQQLQJVEDNJUXQQ�RJ�WLGOLJHUH�DUEHLGVHUIDULQJ"�
Ͳ� .DQ�GX�IRUWHOOH�RP�GLQ�UROOH�XQGHU�GHWDOMSURVMHNWHULQJVIDVHQ�L�GHW�SURVMHNWHW"��
�
�
5HIOHNVMRQVGHO��

)RUVNQLQJVVS¡UVPnO�����+YRUGDQ�UHVSRQGHUHU�GH�XOLNH�DNW¡UHQH�Sn�EUXN�DY�/HDQ�PHWRGLNN�L�

GHWDOMSURVMHNWHULQJVIDVHQ"�

$�� +YD�LQQHE UHU�/HDQ�IRU�GHJ"�
%�� +YLONH�HUIDULQJHU�KDU�GX�WLO�EUXNHQ�DY�/HDQ�PHWRGLNN�IUD�WLGOLJHUH�SURVMHNWHU"��
&�� +YLONH�/HDQ�PHWRGHU�YHUNW¡\�EHQ\WWHW�GHUH�XQGHU�GHWDOMSURVMHNWHULQJHQ�L�GLWW�SURVMHNW"�
'�� +YRUGDQ�RSSOHYGH�GX�EUXNHQ�DY�/HDQ�PHWRGLNN�XQGHU�GHWDOMSURVMHNWHULQJVIDVHQ�Sn�

SURVMHNWHW"�
(�� (U�GHW�QRHQ�DQGUH�IOHUH�PHWRGHU�RJ�YHUNW¡\�GX�V\QHV�PDQJOHU�VRP�NXQQH�Y UW�

EHQ\WWHW�IRU�n�In�EHGUH�XWQ\WWHOVH�DY�/HDQ"��
�

)RUVNQLQJVVS¡UVPnO�����+YRUGDQ�EUXNHV�LQVHQWLYHU�IRU�DW�DOOH�DNW¡UHQH�VNDO�¡QVNH�n�MREEH�PRW�

GHW�VDPPH�VOXWWPnOHW�XQGHU�GHWDOMSURVMHNWHULQJVIDVHQ"�

$�� +YD�V\QHV�GX�HU�HQ�JRG�SURVHVVEHVNULYHOVH�OHYHUDQVHSODQ"�
%�� +YRUGDQ�IRUHJLNN�XWDUEHLGHOVHQ�DY�SURVHVVEHVNULYHOVHQ�OHYHUDQVHSODQHQ"��
&�� +YRUGDQ�PHQHU�GX�SURVHVVEHVNULYHOVHQ�OHYHUDQVHSODQHQ�EOH�IXOJW"�
'�� .MHQQHU�GX�SURVMHNWHWV�PnO"�
(�� (U�PnOHQH�PRWLYHUHQGH"�
)�� %UXNHV�GHW�LQVHQWLYHU�IRU�n�Qn�PnOHQH"�

�

)RUVNQLQJVVS¡UVPnO�����+YD�NDQ�JM¡UHV�IRU�DW�VDPKDQGOLQJHQ�PHOORP�DNW¡UHQH�VNDO�EOL�EHGUH�

XQGHU�GHWDOMSURVMHNWHULQJVIDVHQ"�

�



�

� ���

�

6DPKDQGOLQJ�HU�GHILQHUW�VRP�HW�VDPVSLOO�PHOORP�WR�HOOHU�IOHUH�SDUWHU�RJ�HU�NQ\WWHW�WLO�

NRPPXQLNDVMRQHQ�PHOORP�GLVVH��6DPKDQGOLQJ�RJ�VDPDUEHLG�HU�WR�EHJUHSHU�VRP�RIWH�EOLU�

EUXNW�RP�KYHUDQGUH��PHQ�VRP�OLNHYHO�KDU�WR�IRUVNMHOOLJH�PHQLQJHU��)RUVNMHOOHQ�OLJJHU�YHG�

JUDGHQ�DY�GHOWDNHOVH�RJ�NRQWUDNWXHOO�IRUSOLNWHOVH�KRV�GH�SDUWHQH�VRP�HU�LQYROYHUW��'HU�

VDPDUEHLG�JMHUQH�HU�NRQNUHW�L�IRUP�DY�DW�PDQ�O¡VHU�EHVWHPWH�DUEHLGVRSSJDYHU��HU�

VDPKDQGOLQJ�PHU�IRUPHOW���

$�� +YRUGDQ�RSSOHYGH�GX�VDPKDQGOLQJHQ�PHOORP�GH�XOLNH�SDUWHQH�XQGHU�
GHWDOMSURVMHNWHULQJVIDVHQ"��

%�� +DU�GX�QRHQ�WDQNHU�RP�KYRUGDQ�NDQ�PDQ�EU\WH�EDUULHUHQH��YDQHU�XYDQHU��IRU�n�In�
IXOO�HIIHNW�DY�/HDQ�PHWRGLNN�L�GHWDOMSURVMHNWHULQJHQ"�

&�� +YD�NXQQH�GX�JMRUW�IRU�DW�VDPKDQGOLQJHQ�NXQQH�EOLWW�HQGD�EHGUH"��
'�� 6\QHV�GX�/HDQ�PHWRGHQH�VRP�EOH�EUXNW�YDU�KMHOSVRPPH�IRU�n�EHGUH�

VDPKDQGOLQJHQ�PHOORP�GH�XOLNH�DNW¡UHQH"�
�

$YVOXWQLQJ��

Ͳ� +YRUGDQ�V\QHV�GX�LQWHUYMXHW�JLNN"�
Ͳ� +DU�GX�QRHQ�VS¡UVPnO"�
Ͳ� (U�GHW�QRH�GX�YLO�VL�VRP�GX�LNNH�KDU�InWW�VDJW"�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�� /ŶĨŽƌŵĂŶƚ�ї� �� �� �� �� �� &�
&ŽƌƐŬŶŝŶŐƐͲ
ƐƉƆƌƐŵĊů�
љ�

EƆŬŬĞůŽƌĚ�љ��������ŬƚƆƌ�
ї� �� �� �� �� �� ��

ϭ�

WŽƐŝƚŝǀ�
� � � � �

��
WƌĂŬƐŝƐ�ǀƐ͘�ƚĞŽƌŝ� Η^ŝƚĂƚΗ� �� �� �� �� ��
�ƌĨĂƌŝŶŐ�

� � �
Η^ŝƚĂƚΗ�

�
��

DĞƚŽĚĞƌͬǀĞƌŬƚƆǇ� �� �� �� �� Η^ŝƚĂƚΗ� ��
^ĂŵƐƉŝůůƐŬŽŶƚƌĂŬƚ�

� � � � �
ΗdĞŬƐƚΗ�

DŽƚŝǀĂƐũŽŶ� �� ΗdĞŬƐƚΗ� �� �� �� ��
DĂŶŐůĞƌ��

� � � � �
��

�ĂƌƌŝĞƌĞƌ� �� �� �� �� �� ��
ZŽƚĊƌƐĂŬĞƌ� ΗdĞŬƐƚΗ�

� � � �
��

&ĂƐŝůŝƚĂƚŽƌĞƌ� Η^ŝƚĂƚΗ� �� �� �� �� ��
<ŽŶƚƌĂŬƚƐƐƚƌĂƚĞŐŝ�

� � � � �
��

hůĞŵƉĞƌ�ŵĞĚ�>ĞĂŶ� �� �� �� �� ΗdĞŬƐƚΗ� ��
KƉƉůčƌŝŶŐ�

� � � � �
��

dŝĚůŝŐ�ŝŶǀŽůǀĞƌŝŶŐ� �� �� �� �� �� ��
<ŽŶƚŝŶƵĞƌůŝŐ�ĨŽƌďĞĚƌŝŶŐ�

� � � � �
��

�� �/D� �� �� �� �� �� ��

Ϯ�

>ĞǀĞƌĂŶƐĞƉůĂŶĞƌ�
� �

Η^ŝƚĂƚΗ�
� �

��
DŽĚĞŶŚĞƚƐŶŝǀĊĞƌ� �� �� �� �� �� ��
�ƌĨĂƌŝŶŐ�

� � � � �
��

<W/� �� �� �� �� �� ��
DĊů�

�
ΗdĞŬƐƚΗ�

� � �
��

�ůĞ�ƉůĂŶĞŶ�ĨƵůŐƚ͍� �� �� �� �� �� ��
<ŽŶƚƌĂŬƚƐĨŽƌŵ�

� � �
ΗdĞŬƐƚΗ�

�
��

/ŶƐĞŶƚŝǀĞƌ� �� �� �� �� �� ��
&ƌĞŵĚƌŝĨƚƐƉůĂŶ�

� � � � �
��

ϯ�

^ĂŵůŽŬĂůŝƐĞƌŝŶŐ� �� �� Η^ŝƚĂƚΗ� �� �� ��
^ĂŵƐƉŝůů�

� � � �
Η^ŝƚĂƚΗ� ��

^ĂŵŚĂŶĚůŝŶŐ� �� �� �� �� �� ��
<ƵůƚƵƌ�

� � � � �
Η^ŝƚĂƚΗ�

<ŽŶĨůŝŬƚĞƌ� Η^ŝƚĂƚΗ� �� �� �� �� ��
<ŽŶĨůŝŬƚŚĊŶĚƚĞƌŝŶŐ�

�
Η^ŝƚĂƚΗ�

� � �
��

hĞŶŝŐŚĞƚĞƌ� �� �� �� �� �� ��
^ŽƐŝĂůĞ�

� � � � �
��

dĞĂŵ� �� �� �� �� �� ��
WĞƌƐŽŶƚǇƉĞͲƚĞƐƚ�

� � � � �
ΗdĞŬƐƚΗ�

�ǀĂůƵĞƌŝŶŐƐƵŶĚĞƌƐƆŬĞůƐĞƌ� �� �� �� Η^ŝƚĂƚΗ� �� ��
dƌĂŶƐƉĂƌĞŶƐ�

� � � �
Η^ŝƚĂƚΗ� ��

&ŽƌďĞĚƌŝŶŐƐƉŽƚĞŶƐŝĂů� �� �� �� �� �� ��
WƌŽďůĞŵĞƌ�

� �
ΗdĞŬƐƚΗ�

� �
��

KƉƉůčƌŝŶŐ� �� �� �� �� �� ��
hƚƐŬŝĨƚĞůƐĞƌ�;Ăǀ�ĨŽůŬͿ�

� � � � �
��

dŝůůŝƚ� �� �� �� �� �� ��
�� ZĞƐƉĞŬƚ� �� �� �� �� �� ��
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