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$%675$&7��0ROHFXODU� GLDJQRVWLFV� RI� SRUFLQH� VWUHVV� V\QGURPH� DQG� RFFXUUHQFH� RI� SRUFLQH� VWUHVV� V\QGURPH� LQ�
(VWRQLDQ�SLJ�EUHHGLQJ�HQWHUSULVHV� $�WRWDO�RI�����SLJV�IURP�HLJKW�(VWRQLDQ�SLJ�EUHHGLQJ�HQWHUSULVHV�ZHUH�JHQRW\SHG�
IRU�SRUFLQH�VWUHVV�V\QGURPH�DQG� WKH�RFFXUUHQFH�RI�SRUFLQH�VWUHVV�V\QGURPH�ZDV� LQYHVWLJDWHG��7KH�'1$�H[WUDFWLRQ�
PHWKRG�IURP�KDLU�URRWV�E\�XVLQJ�����P0�1D2+�ZDV�GHYHORSHG�

$FFRUGLQJ� WR� WKH� UHVXOWV� RI� 3&5�5)/3� DQDO\VLV� ������ RI� SLJV� ZHUH� VWUHVV�QHJDWLYH� �JHQRW\SH� 11��� �����
KHWHUR]\JRXV�FDUULHUV��JHQRW\SH�1Q��DQG������VWUHVV�SRVLWLYH��JHQRW\SH�QQ���$OO�JHQRW\SHG�SLJV�ZHUH�VWUHVV�QHJDWLYH�
LQ� WKUHH RXW�RI�HLJKW� LQYHVWLJDWHG�SLJ�EUHHGLQJ�HQWHUSULVHV��7KH�RFFXUUHQFH�RI�KHWHUR]\JRXV�SLJV�IRU�366�ZDV�XS�WR�
������� 7KH� VWUHVV�SRVLWLYH� SLJV� ZHUH� IRXQG� RQO\� LQ� RQH� SLJ� EUHHGLQJ� HQWHUSULVH�� 7KH� IUHTXHQF\� RI� SRUFLQH� VWUHVV�
V\QGURPH� YDULHG� IURP� �� WR� ������� RQ� DYHUDJH� ������� 7KH� UHODWLYH� ORZ� RFFXUUHQFH� RI� 366� FDQ� EH� H[SODLQHG� E\�
VHOHFWLRQ�RI�ERDUV�IRU�LPSOHPHQWLQJ�EUHHGLQJ�SURJUDPPHV��
.H\ZRUGV��SLJ��SRUFLQH�VWUHVV�V\QGURPH��3&5�5)/3�

6LVVHMXKDWXV
6LJDGH�VWUHVVLV�QGURRP�H�366��3RUFLQH�6WUHVV�6\QGURPH��RQ�PRQRJHHQVH�DXWRVRRPVH�UHWVHVVLLYVH�JHHQL�SRROW�

S}KMXVWDWXG� SlULOLN� V�QGURRP�� PLV� WHNLWDE� VHDNDVYDWXVHOH� VXXUW� PDMDQGXVOLNNX� NDKMX�� 366�L� Y}LYDG� HVLOH� NXWVXGD�
SDOMXG� I��VLOLVHG� VWUHVVRULG�� QDJX� QlLWHNV� OLLNXPLQH� �KHVW� VLJDODVW� WHLVH�� HPLVWH� RPDYDKHOLQH� Y}LWOHPLQH�� ORRPDGH�
WUDQVSRUWLPLQH� WDSDPDMMD�� YDNWVLQHHULPLQH� MD� NDVWUHHULPLQH�� WLLQXV�� SDDULWDPLQH� MD� �PEULWVHYD� NHVNNRQQD� N}UJH�
WHPSHUDWXXU�� 366�L� Y}LE� HVLOH� NXWVXGD� ND� � KDORWDDQDQHVWHHVLD�� PLVW}WWX� QLPHWDWDNVH� V�QGURRPL� S}KMXVWDYDW� � JHHQL�
VDJHOL�KDORWDDQJHHQLNV��366�L�S}KMXVWDYDW�JHHQL�QLPHWDWDNVH�YHHO�VWUHVVLJHHQLNV��+DO�JHHQLNV�MD�366�JHHQLNV��6HOOLHU��
������3RUFLQH�6WUHVV�6\QGURPH«���������6WUHVVLJHHQL�NDQGYDLG�VLJX�Y}LE�WDEDGD�lNNVXUP�QLQJ�SlUDVW�WDSPLVW�VDDGDY�
OLKD�RQ�PDGDOD�NYDOLWHHGLJD�± VDDGDNVH�36(�OLKD��PLV�RQ�KHOH��SHKPH�MD�YHVLQH��&KULVWLDQ��/XQGVWURP���������

+DORWDDQ�VWUHVV�SRVLWLLYVHG� VHDG�RQ� KRPRV�JRRWVHG� UHWVHVVLLYVHG� U�DQRGLLQUHWVHSWRUL� �5<5�� JHHQL�PXWDWVLRRQL�
VXKWHV��/HH��&KRL���������0XWDQWQH�JHHQ�DVXE����NURPRVRRPLV��NXV�������QXNOHRWLLGLV�RQ�S�ULPLGLLQLDOXV�WV�WRVLLQ��&��
DVHQGXQXG�W�PLLQLJD��7���6HH�YLLE�U�DQRGLLQUHWVHSWRUYDOJX�DPLQRKDSSHOLVH�MlUMHVWXVH�PXXWXVHQL��NXV������SRVLWVLRRQLV�
PXXWXE� DPLQRKDSH� DUJLQLLQ� WV�VWHLLQLNV� �2�%ULHQ�� ������� 5�DQRGLLQUHWVHSWRU� RQ� ���� N'D� VXXUXQH� YDON�� PLV� RQ�
VDUNRSODVPDDWLOLVH� UHWLLNXOXPL�&D�� NDQDOL� NRPSRQHQW�� 6WUHVVSRVLWLLYVHWHO� VLJDGHO� RQ� &D�� YDEDQHPLVH� NLLUXVNRQVWDQW�
VDUNRSODVPDDWLOLVHVW� UHWLLNXOXPLVW� NDNV�NRUGD� VXXUHP�NXL� VWUHVVQHJDWLLYVHWHO� ORRPDGHO��PLVW}WWX�&D�� NRQWVHQWUDWVLRRQ�
VDUNRSODVPDV� W}XVHE� WXQGYDOW� N}UJHPDOH� WDVHPHOH� NXL� OLKDVWH� NRQWUDNWVLRRQLWV�NOL� NlLYLWDPLVHNV� YDMDOLN�� ,VHJL�
&D��$73DDVL�N}UJH�HQV�PDDWLOLQH�DNWLLYVXV�VDUNRSODVPDDWLOLVH�UHWLLNXOXPL�PHPEUDDQLV��NDOWVLXPLSXPS��HL�ROH�SLLVDY��HW�
WDDVWDGD�&D���NRQWVHQWUDWVLRRQL�VDUNRSODVPDV��1LL�SLNHQHE�OLKDVWH�NRQWUDNWVLRRQL�VWLPXODWVLRRQ�MD�VDPDV�VWLPXOHHULWDNVH�
JO�NRJHHQL�NLLUHW� ODJXQGDPLVW� LQWHQVLLYLVWDGHV�PHWDEROLVPL��PLV�YLLE� VRRMXVH�SURGXNWVLRRQLQL��&D��� W}XV� VDUNRSODVPDV�
S}KMXVWDE� ND� S+� ODQJXVH�� 0DGDOD� S+� MD� NXXPHQHQXG� OLKDVWH� NRPELQDWVLRRQ� YDOODQGDE� YDONXGH� GHQDWXUDWVLRRQL�
SURWVHVVLG��HULWL�P�RILEULOOLGHO��PLV�P}MXWDYDG�YHH VLGXPLVW�OLKDV��6HOOH�WXOHPXVHNV�RQJL�KHOHGDG�MD�O}WYXQXG�OLKDVHG��PLV�
NDRWDYDG�SDOMX�YHWW�MD�PXXGDYDG�OLKD�WRRWPLVH�YlKHHIHNWLLYVHNV��5�EHQVDP��������

(W�N}LN�JHHQLG�HVLQHYDG�SDDULGHQD���NV�SlULWXG�LVDOW��WHLQH�HPDOW��VLLV�RQ�Y}LPDOLNXG�NROP�+DO�JHQRW��SL��.XL�
MlUJODQH�SlULE�+DO�JHHQL�P}OHPDOW�YDQHPDOW��VLLV�RQ�WD�VWUHVVSRVLWLLYQH��QQ�JHQRW��S��ORRP��.XL�SlUDQGXE�QRUPDDOQH�
JHHQ�P}OHPDOW� YDQHPDOW�� VLLV� RQ� VLJD� VWUHVVQHJDWLLYQH� �11�JHQRW��S��� MD� NXL� MlUJODQH� VDDE� QRUPDDOVH� JHHQL� �KHOW�
YDQHPDOW�MD�+DO�JHHQL�WHLVHOW�YDQHPDOW��VLLV�RQ�WD�VWUHVVLJHHQL�NDQGMD�H�KHWHURV�JRRW��1Q�JHQRW��S��

+HWHURV�JRRWVHG� ORRPDG� RQ� VWUHVVLUHVLVWHQWVHG� MD� QHQGH� SURGXNWLLYRPDGXVHG� �OLKD� NYDOLWHHW�� YLOMDNXV�� RQ�
VDUQDVHG�VWUHVVQHJDWLLYVHWH�VLJDGHJD��.XU\O��=ZLHU]FKRZVNL���������6DPDV�RQ�OHLWXG��HW�KHWHURV�JRRWVHWHO�ORRPDGHO�
RQ�PLWPHLG�HHOLVHLG�VWUHVVQHJDWLLYVHWH�VLJDGH�HHV��QDJX�SDUHP�V||GDYllULQGXV��VXXUHP�WDSDVDDJLV� MD�VXXUHP�WDLOLKD�
VLVDOGXV� OLKDNHKDV� �(OOLV� MW� ������ )LVKHU� MW�� ������� &KULVWLDQL� ������� XXULPXVH� S}KMDO� RQ� 366�L� VXKWHV�
KHWHURV�JRRWVHWH� MD� VWUHVVQHJDWLLYVHWH� VLJDGH� HULQHYXVHG� NDVYXNLLUXVHV� MD� VHOMDSHNL� SDNVXVHV� ROHPDWXG�� 1Q�JUXSL�
VLJDGHO� RQ� WlKHOGDWXG� YlKHVW� ����� FP��� VHOMD� SLNLPD� OLKDVH� ULVWO}LNH� SLQGDOD� VXXUHQHPLVW�� 6LLVNL� RQ� VWUHVVLJHHQL�
NDQGMDWHO�KHOHGDP�OLKDVWH�YlUYXV�MD�YlLNVHP�YHHVLGXPLVH�Y}LPH��/HH��&KRL���������7lQDYRWV� MW��������OHLGVLG�+DO�



6LJDGH�VWUHVVLV�QGURRPL�PROHNXODDUJHQHHWLOLQH�GLDJQRRVLPLQH�MD�VWUHVVLV�QGURRPL�HVLQHPLQH�(HVWL�VHDNDVYDWXVHWWHY}WHWHV ��

JHHQL�NDQGYDWH�MD�QRUPDDOVHWH�VDPDV�YDQXVHNODVVLV�ROHYDWH�VLJDGH�NRQWUROOY}UGOHPLVHO��HW VXXUHP�W}HQlRVXV�ROOD�+DO�
JHHQL�NDQGMD�RQ�YlLNVHPD�NHKDPDVVLJD�VLJDGHO�

8XULMDG� RQ� PlUNLQXG� SRVLWLLYVHW� NRUUHODWVLRRQL� 5<5�JHHQL� PXWDWVLRRQL� MD� OLKDNHKD� NYDOLWHHGL� YDKHO��
+RPRV�JRRWVHG� PXWDQGLG� RQ� }KHPD� VHOMDSHNLJD�� VXXUHPD� WDLOLKD� VLVDOGXVHJD� OLKDNHKDV� MD� N}UJHPD� V||GD�
YllULQGXVHJD� Y}UUHOGHV� KHWHURV�JRRWVHWH� MD� VWUHVVQHJDWLLYVHWH� VLJDGHJD� �.XU\O�� =ZLHU]FKRZVNL�� ������� )LVKHUL� MW�
�������MlUJL�VDDGL�QQ�JHQRW��ELJD�VLJDGHOW�VXXUHPD�PDVVLJD�OLKDO}LNHG��NXLG�OLKD�NYDOLWHHGLQlLWDMDG�ROLG�PDGDODPDG�
NXL�11�MD�1Q�JHQRW��ELJD�VLJDGHO��

6DQWRUR� MD�)DXFLWDQR� �������DQGPHWHO� YDULHHUXV� VWUHVVLWXQGOLNH� VLJDGH�RVDWlKWVXV� W}XWL� �±�����&KULVWLDQL� MD�
/XQGVWURPL��������DQGPHWHO��±�����.}LJH�VXXUHP�RQ�VWUHVVLWXQGOLNH�VLJDGH�RVDWlKWVXV�SMHWUllQL�MD�EHOJLD�PDDW}XJX�
VLJDGHO��.D�6HOOLHUL��������DQGPHWHO�YDULHHUXE�+DO�JHHQL�VDJHGXV�PDDLOPD�W}XJXGH�KXOJDV��±������NXVMXXUHV�N}LJH�
N}UJHP�RQ�VHH�SMHWUllQL�W}XO��2�%ULHQL��������DQGPHWHO�HVLQHE�366�L�VDJHGDPLQL�SMHWUllQLO�MD�PDDW}XJXGHO��KDUYHP�
KlPSãLUL��GMXURNL��VXXUW�YDOJHW�MD�MRUNãLUL�W}XJX�VLJDGHO��6DPD�XXULPXVH�NRKDVHOW�ROL�366�,QJOLVPDDO�URKNHP�OHYLQXG�
NXL�3}KMD�$PHHULNDV�QLQJ�HVLQHV�86$�V�VDJHGDPLQL�NXL�.DQDGDV��

6LJDGH�VWUHVVLV�QGURRPL�HVLQHE�ND�(HVWL�VHDNDUMDGHV��7lQDYRWV�MW� �������VHVW�NRKDOLNH�W}XJXGH�SDUDQGDPLVHNV�
NDVXWDWDNVH�LPSRUGLWXG�KlPSãLUL�MD�SMHWUllQL�NXOWH��NHGD�RQ�LVHORRPXVWDWXG�N}UJH�+DO�JHHQL�VDJHGXVHJD��

6LJDGH� ULVWDQGDUHWXVH� SURJUDPP� (HVWLV� NlLYLWXV� ������ DDVWDO�� PLO� 5RRWVLVW� LPSRUGLWL� KlPSãLUL� W}XJX� QLQJ�
����� D�$XVWULDVW�SMHWUllQL�W}XJX�HPLVHLG�MD�NXOWH��HW�Y}LPDOGDGD�NYDOLWHHWVHW�OLKDWRRWPLVW�ULVWDQGDUHWXVH�EDDVLO���(HVWL�
7}XVLJDGH�$UHWXV�KLVWX«���������9DVWDYDOW�SURJUDPPLOH��0DUPRUOLKD��VDDGDNVH�ULVWDQGVLJD�NROPH�Y}L�QHOMD�VHDW}X�
ULVWDPLVHO��.DKH�HPDW}X��VXXUH�YDOJH�MD�HHVWL�SHHNRQL�W}X�VLJX�ULVWDWDNVH�RPDYDKHO�QLQJ�VDDGXG�ULVWDQGHPLV�ULVWDWDNVH�
YHHO� RPDNRUGD� VXXUW� WDLOLKD� RVDNDDOX� DQGYD� LVDSRROVH� W}X� SMHWUllQL� W}XJX� Y}L� KlPSãLUL� Y}L� � SMHWUllQL� MD� KlPSãLUL�
ULVWDQGNXOGLJD��5LVWDQGHPLV�DQQDE�VHOOLVHO� ULVWDPLVHO�VXXUL� MD�KHD�NDVYXNLLUXVHJD�SHVDNRQGL�QLQJ�ULVWDQGNXOW YlKHVH�
SHNLSDNVXVH�MD�VXXUH�WDLOLKD�RVDNDDOXJD�OLKD��5lWVHS��������

9DUHP�NDVXWDWXG�KDORWDDQWHVWL�SXKXO�HL�ROQXG�Y}LPDOLN�HULVWDGD�KDORWDDQJHHQL�NDQGMDLG�KHWHURV�JRRWVHLG�VLJX�
VWUHVVQHJDWLLYVHWHVW� VLJDGHVW�� NXQD� KDORWDDQL� PDQXVWDPLVHO� HL� WHNL� LVHORRPXOLNNH� HULVWDWDYDLG� WXQQXVHLG�� 7HVW� Y}LE�
O}SSHGD�VWUHVVLWXQGOLNH�VLJDGH�VXUPDJD��ND�RQ�WHVW�W||PDKXNDV��+DORWDDQWHVWL�NDVXWDWL�(HVWL�VHDIDUPLGHV������QGDWHO�
DDVWDWHO�� )X\LL� MW� ������� SRROW� HVLPHVHQD� NLUMHOGDWXG� 3&5�5)/3� WHVW� RQ� Y}UUHOGHV� KDORWDDQWHVWLJD� WlSVHP�PHHWRG��
NXQD�Y}LPDOGDE�HULVWDGD�ND�KHWHURV�JRRWVHLG�LVHQGHLG��

8XULPXVH� HHVPlUJLNV� ROL� LGHQWLILWVHHULGD� VWUHVVLJHHQL� UHWVHVVLLYVHW� DOOHHOL� NDQGYDG� ORRPDG� 3&5�5)/3� WHVWL�
S}KMDO�MD�WHKD�NLQGODNV�UHWVHVVLLYVH�DOOHHOL�HVLQHPLVVDJHGXV�HULQHYDWHV�(HVWL�VHDNDVYDWXVHWWHY}WHWHV��
9}WPHV}QDG��VLJD��VLJDGH�VWUHVVLV�QGURRP��3&5�5)/3�

0DWHUMDO�MD�PHWRRGLND
.RNNX�XXULWL�VLJDGH�VWUHVVLUHVLVWHQWVXVH�VXKWHV�����VLJD�NDKHNVDVW�(HVWL�VHDNDVYDWXVHWWHY}WWHVW��
8XULPLVPDWHUMDOLQD�NDVXWDWL�.�('7$�JD�VWDELOLVHHULWXG�YHUG�MD�NDUYX��*HQRRPVH�'1$�HUDOGDPLVHNV�NDVXWDWL�HULQHYDLG� PHWRRGLNDLG�� *HQRRPVH� '1$� HUDOGDPLVHNV� YHUHVW� NDVXWDWL� 3XUHJHQH� '1$� ,VRODWLRQ� .LW�L� �*HQWUD���

*HQRPLF� '1$� 3XULILFDWLRQ� .LW�L� �0%,� )HUPHQWDV�� MD�'1$� =RO� %'� 5HDJHQW �/LIH� 7HFKQRORJLHV��� 7||WDWL� YlOMD�
NDUYDGHVW '1$�HUDOGDPLVH�PHWRRGLND��PLOOH�MlUJL�O��VLWL�SURRYH�����P0�1D2+�JD��3URRYH�LQNXEHHULWL����q&�MXXUHV�
���PLQXWLW��OLVDWL�����P0�+&O�MD�����P0�7ULV�+&O��S+�������3RO�PHUDDVL�DKHOUHDNWVLRRQL�PDWULLWVLQD�NDVXWDWL����O�
VDDGXG�O�VDDWL��

8XULWDYDWH� '1$�O}LNXGH� DPSOLILWVHHULPLVHNV� NDVXWDWL� 0-� 5HVHDUFK WHUPRWV�NOHULW� 37&��������� ,JD�
UHDNWVLRRQLVHJX�VLVDOGDV�����P0�G173�VLG����[�3&5�L�SXKYULW�������8�7DT�SRO�PHUDDVL��0%,�)HUPHQWDV�������SPRO�
SUDLPHUHLG�� �� �O� NDUYDO�VDDWL� Y}L� ��� QJ� YHUHVW� HUDOGDWXG� JHQRRPVHW� '1$�G� MD� YHWW� O}SSPDKXQL� ��� �O�� 3UDLPHULG�
�SUDLPHU�������*7*�&7*�*$7�*7&�&7*�7*7�7&&�&7����MD�SUDLPHU�������&7*�*7*�$&$�7$*�77*�$7*�$**�
777� *����� WHOOLWL� NLUMDQGXVH� S}KMDO� �%UHQLQJ�� %UHP�� ������ ILUPDVW� '1$� 7HFKQRORJ\�� 3lUDVW� ��PLQXWLOLVW�
GHQDWXUDWVLRRQL����q&�MXXUHV�DPSOLILWVHHULWL�'1$�G����WV�NOL�MRRNVXO�MlUJPLVWHV�WLQJLPXVWHV��GHQDWXUDWVLRRQ����q&����
VHNXQGLW�� SUDLPHULWH� VHRQGXPLQH� ��� q&���� VHNXQGLW� MD� HNVWHQVLRRQ� ��� q&���� VHNXQGLW�� /}SOLN� HNVWHQVLRRQ� WRLPXV�
�� q&�MXXUHV����PLQXWLW�

9DMDOLNXG�UHVWULNWVLRRQLHQV��PLG��$OZ��, MD +LQ�,��WHOOLWL�ILUPDVW�0%,�)HUPHQWDV��3&5�L�SURGXNWL�LQNXEHHULWL�
$OZ��, MD +LQ�,�UHVWULNWDDVLGHJD����WXQGL����q&�MXXUHV��

7HNNLQXG� '1$�IUDJPHQGLG� HUDOGDWL� ��� DJDURRVJHHOLO� �1X6LHYH� ����� MD� YlUYLWL� HWLLGLXPEURPLLGLJD�� '1$�
IUDJPHQGLG�YLVXDOLVHHULWL�89�YDOJXVHV��*HHOLG�DQDO��VLWL�MD�GRNXPHQWHHULWL�%LR�&DSW�9����WDUNYDUD�MD�SRODURLGIRWRVLG�
NDVXWDGHV�
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$OOHHOLGH�VDJHGXVHG�DUYXWDWL�JHQRW��ELVDJHGXVWHVW�YDOHPLWHJD

�
KGS � ��

KUT � 
NXV�S�RQ�1�DOOHHOL�VDJHGXV�MD�T�RQ�Q�DOOHHOL�VDJHGXV��G��K�MD�U�YDVWDYDWH�JHQRW��SLGH��11��1Q�MD�QQ��VDJHGXVHG�

8XULPLVW||�YLLGL�OlEL�(30h�/RRPDNDVYDWXVLQVWLWXXGL�JHQHHWLNDODERULV��

7XOHPXVHG�MD�DUXWHOX
6LJDGH� VWUHVVLV�QGURRPL� HVLQHPLVH� MD� OHYLNX� VHOJLWDPLVHNV� XXULWL� ���� VLJD� NDKHNVDVW� HWWHY}WWHVW�� 6LJDGH�

VWUHVVLJHHQL� 3&5� SURGXNWL� HULQHYDWH� UHVWULNWVLRRQLIUDJPHQWLGH� MDRWXV� ��� DJDURRVJHHOLO� RQ� NXMXWDWXG� MRRQLVHO� ���
/}LJDWHV� 3&5� SURGXNWL� $OZ��,� HQV��PLJD� RQ� VWUHVVQHJDWLLYVHWHO� VLJDGHO� �11� JHQRW��S�� JHHOHOHNWURIRUHHVLO� QlKD�
��� ES�SLNNXQH�IUDJPHQW��11�JHQRW��ELJD�VLJDGHO�3&5�SURGXNWL�HL�O}LJDWD��KHWHURV�JRRWLGHO�H�VWUHVVLJHHQL�NDQGMDWHO�
�1Q� JHQRW��S�� ����� ��� MD� ��� ES� SLNNXVHG� IUDJPHQGLG� MD� VWUHVVSRVLWLLYVHWHO� VLJDGHO� �QQ� JHQRW��S�� ��� MD� ��� ES�
SLNNXVHG� IUDJPHQGLG�� +LQ�,� HQV��PLJD� O}LNDPLVHO� WHNLYDG� VWUHVVQHJDWLLYVHWHO� VLJDGHO� ��� MD� ��� ES SLNNXVHG�
IUDJPHQGLG��KHWHURV�JRRWLGHO���������MD����ES�IUDJPHQGLG�QLQJ�VWUHVVSRVLWLLYVHWHO�VLJDGHO�����ES�SLNNXQH�IUDJPHQW�

-RRQLV� �� 6LJDGH� VWUHVVLJHHQL 3&5� SURGXNWL UHVWULNWVLRRQLIUDJPHQWLGH� MDRWXV� ��� DJDURRVJHHOLO�� 11� ± VWUHVV�
QHJDWLLYQH��1Q�± KHWHURV�JRRWQH�H�VWUHVVLJHHQL�NDQGMD�MD�QQ�± VWUHVVSRVLWLLYQH�VLJD��0�± PDUNHU�S%5����'1$�%VX5,�
�+DH,,,��PDUNHU�����$�± $OZ��,�MD�+�± +LQ�,
)LJXUH� �� 'LVWULEXWLRQ� RI� SRUFLQH� VWUHVV JHQH 3&5�SURGXFW� UHVWULFWLRQ� IUDJPHQWV� RQ� ���DJDURVH� JHO��11� ± VWUHVV�
QHJDWLYH�� 1Q� ± KHWHUR]\JRWH�� VWUHVV� JHQH� FDUULHU� DQG� QQ� ± VWUHVV�SRVLWLYH� SLJ�� 0� ± PDUNHU� S%5���� '1$�%VX5,�
�+DH,,,��PDUNHU�����$�± $OZ��,�MD�+�± +LQ�,�

3&5�5)/3� WHVWL� WXOHPXVHQD� RVXWXV� VWUHVVSRVLWLLYVHWHNV� �JHQRW��S� QQ�� NHVNPLVHOW� ������ KHWHURV�JRRWLGHNV�
�JHQRW��S�1Q������� MD� VWUHVVQHJDWLLYVHWHNV� �JHQRW��S�QQ�� ������ VLJDGHVW� �WDEHO� ����.ROPHV� VHDNDVYDWXVHWWHY}WWHV�
ROLG� N}LN� XXULWXG� VHDG� VWUHVVQHJDWLLYVHG�� KHWHURV�JRRWVHWH� VLJDGH� RVDWlKWVXV� HULQHYDWHV� HWWHY}WHWHV� ROL� NXQL� �������
$LQXOW� �KHV� HWWHY}WWHV� WHKWL� NLQGODNV� VWUHVVSRVLWLLYVHG� VHDG�� 5HWVHVVLLYVH� DOOHHOL� HVLQHPLVVDJHGXV� YDULHHUXV� (HVWL�
VHDNDVYDWXVHWWHY}WHWHV� �±������� NHVNPLVHOW �������9}UUHOGHV�/HHGXV� MD� /lWLV� OlEL� YLLGXG�XXULPLVWH� WXOHPXVWHJD RQ�
(HVWLV�VWUHVVSRVLWLLYVHWH�MD�KHWHURV�JRRWVHWH�VLJDGH�RVDWlKWVXV YlLNVHP��YDVWDYDOW ����MD������ 0LFHLNLHQ¡ MD�-RNÌEND�
������� XXULPXVH� NRKDVHOW� ROLG� /HHGXV� ���� VHDVW� ���� VWUHVVQHJDWLLYVHG�� ���� ROLG� KHWHURV�JRRWVHG� MD� ��� VWUHVV�
SRVLWLLYVHG�� /HHGXV� NDVYDWDWDYDWHVW� SMHWUllQL� W}XJX� VLJDGHVW� ROLG� ���� VWUHVVSRVLWLLYVHG�� ��� VWUHVVLJHHQL� NDQGMDG� MD�
���VWUHVVQHJDWLLYVHG��/lWLV�OlEL�YLLGXG�XXULPXVH�NRKDVHOW��6WLUD�MW� ������RVXWXV�����XXULWXG�NXOWLGHVW��Q ����VWUHVV�
QHJDWLLYVHWHNV��������VWUHVVLJHHQL�NDQGMDWHNV�MD������NXOWLGHVW�VWUHVVSRVLWLLYVHWHNV�

.DKMXNV� HL� ROQXG� WHDGD� N}LJL� XXULWXG� VLJDGH� W}XOLQH� NXXOXYXV�� PLVW}WWX� HL� ROQXG� Y}LPDOLN� WHKD� MlUHOGXVL�
VWUHVVLJHHQL� VDJHGXVH� NRKWD� W}XWL�� NXLG� (HVWLV� WHKWXG� YDUDVHPD� XXULQJX� S}KMDO� �7lQDYRWV� MW� ������ HL� ROH� VRRPH�
MRUNãLULGHO� MD� ULVWDQGLWHO� PXWDQWVHW� Q�DOOHHOL� OHLWXG�� HHVWL� SHHNRQL� MD� HHVWL� VXXUHO� YDOJHO� W}XO� RQ� Q�DOOHHOL� HVLQHPLV�
VDJHGXV�ROQXG�YDVWDYDOW�������MD�������
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7DEHO��� 6LJDGH�VWUHVVLUHVLVWHQWVXVH�'1$�DQDO��VL�WXOHPXVHG�
7DEOH��� 7KH�UHVXOWV�RI�SLJV�VWUHVV�UHVLVWDQFH�E\��'1$�DQDO\VH
2PDQLN
2ZQHU

8XULWXG�VLJX
1R��RI�

8XULWXG VLJDGHVW���,QYHVWLJDWHG�SLJV 366�HVLQHPLVVDJHGXV
)UHTXHQF\�RI�366

LQYHVWLJDWHG�SLJV VWUHVVQHJDWLLYVHG
VWUHVV�QHJDWLYH

KHWHURV�JRRGLG
KHWHUR]\JRWH

VWUHVVSRVLWLLYVHG
VWUHVV�SRVLWLYH

1 Q
Q � � �

� �� ���� ���� ��� ����� �����
� �� ����� ��� ��� ����� �����
� �� ����� ��� ��� ����� �����
� �� ���� ��� ��� ����� �����
� ��� ���� ��� ��� ����� �����
� �� ����� ��� ��� ����� �����
� �� ���� ���� ��� ����� �����
� �� ���� ��� ��� ����� �����
.RNNX�7RWDO ��� ���� ��� ��� ����� �����

+RPRV�JRRWVH� UHWVHVVLLYVH� JHQRW��EL� VDJHGXV� YDULHHUXE� QLL� W}XWL� NXL� ND�PDDVW� V}OWXYDOW�� ����±������ DDVWDO�
WHKWXG�UDKYXVYDKHOLQH�WHVW��1DWLRQDO�%DUURZ�6KRZ�70��QlLWDV��HW�VWUHVVLJHHQL�VDJHGXV�ROL�NDKHNVD�W}X�SLLUHV��EHUNãLU��
WãHVWHUL�YDOJH��GMXURN��KlPSãLU��ODQGUDVV��KLLQD�W}XJ��WlSLOLQH�MD�MRUNãLU��NHVNPLVHOW�������1lLWDMDG�N}LNXVLG�W}XWL���VW�
WãHVWHUL� YDOJHO� NXQL� �����QL� 3RRODV� NDVYDWDWDYDO� KLLQD� W}XO� �3RUFLQH� 6WUHVV� 6\QGURPH«�� ������� )X\LL� MW� �������
S}KMHQGDYDG� VXXUHQHQXG� VWUHVVLWXQGOLNNXVW� �OHPDDLOPVH� DUHWXVH� WDJDMlUMHQD�� VHVW� DUHWXV� RQ� VXXQDWXG� WDLOLKD�
RVDWlKWVXVH�MD�OLKDVHOLVXVH�VXXUHQGDPLVHOH��

0DDLOPD� VHDNDVYDWDMDG� RQ� S��GQXG� SDDULGHYDOLNXJD� HOLPLQHHULGD� 366�PXWDWVLRRQL� DUHWXVNDUMDGHVW�� NXLG� RQ�
WHDGD��HW�'1$�UHJLRRQ��PLOOHV�PXWDWVLRRQ�HVLQHE��RPDE�YlJD�WlKWVDW�UROOL�NHKDUDVYD�YlKHQHPLVHV��(W�VHDOLKD�WDUELMDG�
Q}XDYDG� MlWNXYDOW� WDLVHPDW� OLKD�� VLLV� RQ� DUHWDMDG� VlLOLWDQXG�PXWDWVLRRQL� VHDSRSXODWVLRRQLGHV� �0LFHLNLHQ¡�� -RNÌEND��
������

5LVWDQGDUHWXVSURJUDPPL� �0DUPRUOLKD�� UDNHQGDPLVHO� WXOHNV� NRKDOLNH HPLVWH� SDDULWDPLVHO� LPSRUGLWXG� Y}L�
PLWPH� W}X� ULVWDQGNXOWLGHJD� NDVXWDGD� WHDGDROHYD� 366�PllUDQJXJD� NXOWH�� YlOWLPDNV� UHWVHVVLLYVHWH� KRPRV�JRRWLGH�
VDDPLVW��

.RNNXY}WH
.lHVROHYD�XXULPLVW||�HHVPlUJLNV�ROL�LGHQWLILWVHHULGD�VWUHVVLJHHQL�UHWVHVVLLYVHW�DOOHHOL�NDQGYDG�VHDG�MD�NLQGODNV�

WHKD� UHWVHVVLLYVH� DOOHHOL� HVLQHPLVVDJHGXV� HULQHYDWHV� (HVWL� VHDNDVYDWXVHWWHY}WHWHV�� 8XULQJX� WXOHPXVHQD� VHOJXV�� HW�
����VW�VHDVW������RVXWXVLG�VWUHVVLJHHQL�VXKWHV�KHWHURV�JRRWVHNV� MD������VWUHVVSRVLWLLYVHWHNV��(ULQHYDWHV�HWWHY}WHWHV�
ROL UHWVHVVLLYVH� DOOHHOL� HVLQHPLVVDJHGXV� NXQL� ������� 366�L� VXKWHOLVHOW� PDGDODW� NHVNPLVW� HVLQHPLVVDJHGXVW� (HVWL�
VHDSRSXODWVLRRQLV�VDDE�VHOJLWDGD�ULVWDQGDUHWXVSURJUDPPL�YDOLWXG�VLJDGH�NDVXWDPLVHJD��

6HOOHNV�� HW� DUHWDMDG� VDDNVLG� HGXNDOW� UDNHQGDGD� ULVWDPLVVNHHPH� RQ� YDMDOLN� WHDGD� ULVWDPLVHNV� NDVXWDWDYDWH�
VLJDGH�� HHON}LJH� NXOWLGH� VWUHVVLPllUDQJXW�� 6WUHVVLPllUDQJXJD� DUYHVWDPLQH� Y}LPDOGDE� SDDULGHYDOLNXJD� YlOWLGD�
VRRYLPDWX� GHIHNWL� OHYLNXW� VHDSRSXODWVLRRQLGHV�� YlKHQGDGD� VLJDGH� lNNVXUPDVW� VDDGDYDW� PDMDQGXVOLNNX� NDKMX� MD
YlKHNYDOLWHHWVH�VHDOLKD�RVDWlKWVXVW�OLKDW||VWXVWHV��

.LUMDQGXV
%UHQLQJ��%���%UHP��*��������0ROHFXODU�FORQLQJ�DQG�DQDO\VLV�RI�WKH�SRUFLQH��KDORWDQH��JHQH��± $UFK��I�U�7LHU]XFKW��

'XPPHUVGRUI��������������±����
&KULVWLDQ��/� /��������&ODULI\LQJ�WKH�LPSDFW�RI�VWUHVV�JHQH��± 1DWLRQDO�+RJ�)DUPHU�����������±���
&KULVWLDQ�� /� /��� /XQGVWURP�� .�� ������ 3RUFLQH� 6WUHVV� 6\QGURPH�� ,Q�� 'LVHDVHV� RI� 6ZLQH�� (G�� E\�� /HPHQ� $� '���

6WUDZ�%� (��HWF���WK�(G��± ,RZD�6WDWH�8QLYHUVLW\��S�����±�����
(HVWL� 7}XVLJDGH� $UHWXV�KLVWX�� (HVWL� NYDOLWHHWVHDOLKD� WRRWPLVH� SURJUDPP� �0DUPRUOLKD��� ������

>KWWS���KRW�HH�HVWSLJ�HWVD\�HHVPDUJLG�KWPO@������MXXQL������



'��6DEUH��+��9LLQDODVV� 6��9lUY��

(OOLV��0���0F.HLWK��)� .�� DQG�0LOOHU��.� '��������7KH�HIIHFWV�RI�JHQHWLF� DQG�QXWULWLRQDO� IDFWRUV�RQ�SRUN�TXDOLW\��±
3URFHHGLQJV�� 3UH�FRQIHUHQFH� V\PSRVLD�� 7KH� �WK :RUOG� &RQIHUHQFH� RQ� $QLPDO� 3URGXFWLRQ�� 6HRXO�� .RUHD��
S� ���±����

)LVKHU�� 3���0HOOHWW� )� '���+RIIPDQ� /� &�� ������+DORWKDQH� JHQRW\SH� DQG� SRUN� TXDOLW\�� ���&DUFDVV� DQG�PHDW� TXDOLW\�
FKDUDFWHULVWLFV�RI�WKUHH�KDORWKDQH�JHQRW\SHV��± 0HDW�6FLHQFH�������±�����

)X\LL��-���2WVX��.���=RU]DWR��)���'H�/HRQ��6���.KDQQ��9� .���:HLOHU��-���2�%ULHQ��3� -��DQG�0DF/HQQDQ��'� +��������
,GHQWLILFDWLRQ� RI� D� 0XWDWLRQ� LQ� 3RUFLQH� 5\DQRGLQH� 5HFHSWRU� $VVRFLDWHG� ZLWK� 0DOLJQDQW� +\SHUWKHUPLD�� ±
6FLHQFH���������±����

.XU\O�� -�� DQG�=ZLHU]FKRZVNL��/��������+HWHURJHQHLW\�RI� VWUXFWXUDO�JHQHV�DQG� LWV� DSSOLFDWLRQ� LQ�DQLPDO�EUHHGLQJ��±
$QLPDO�6FLHQFH�3DSHUV�DQG�5HSRUWV������������±����

/HH��<� %��DQG�&KRL��<� ,��������36(��3DOH��6RIW��([XGDWLYH��3RUN��7KH�&DXVHV�DQG�6ROXWLRQV��± 3URFHHGLQJV��3UH�
FRQIHUHQFH�V\PSRVLD��7KH��WK :RUOG�&RQIHUHQFH�RQ�$QLPDO�3URGXFWLRQ��6HRXO��.RUHD��S����±����

0LFHLNLHQH��,���-RNÌEND��5��������3RUFLQH�6WUHVV�6\QGURPH��366��± LGHQWLILFDWLRQ��JHQH�IUHTXHQFLHV�DQG�VHOHFWLRQ�IRU�
VWUHVV�UHVLVWDQW�SLJV� ± 3URFHHGLQJV�RI�WKH��WK�%DOWLF�$QLPDO�%UHHGLQJ�&RQIHUHQFH��-HOJDYD���±���$SULO�������
-HOJDYD��/DWYLD��S���±����

2C%ULHQ��3� -��������7KH�FDXVDWLYH�PXWDWLRQ�IRU�SRUFLQH�VWUHVV�V\QGURPH��± 7KH�&RPSHQGLXP��)HEUXDU\�����±�����
3RUFLQH� 6WUHVV� 6\QGURPH� DQG� LWV HIIHFWV� RQ� PDWHUQDO�� IHHGORW� DQG� FDUFDVV� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� WUDLWV��

>KWWS���ZZZ�XWH[WHQVLRQ�XWN�HGX�SEILOHV�3%�����SGI@�����MXXQL�������
5lWVHS�� 0�� ������ 5LVWDQGDUHWXVSURJUDPPL� �0DUPRUOLKD�� S}KLP}WWHG�� HGXVDPPXG� MD� SUREOHHPLG�� ± 7}XORRPD�

NDVYDWXV�����±���
5�EHQVDP�� -� 0�� ������ 3RVW� PRUWHP� FKDQJHV� DQG� SRUN� TXDOLW\�� >KWWS���ZZZ�FQSVD�HPEUDSD�EU�SRUN�DQDLV��FYB�

MDQHBHQ�SGI@�����MXXQL������
6DQWRUR�3���)DXFLWDQR��/��������6WUHVV�LQ�SLJ�SURGXFWLRQ��± 3LJ�1HZV�DQG�,QIRUPDWLRQ��9RO�����������1±��1�
6HOOLHU��3��������*HQHWLFV�RI�0HDW�DQG�&DUFDVV�7UDLWV��,Q��7KH�*HQHWLFV�RI�3LJ��(G��E\��5RWVFKLOG��)� 0���5XYLQVN\��$��

± 1HZ�<RUN��&$%�,QWHUQDWLRQDO��S�����±����
6WLUD�� $��� 5DPLQã�� (��� 1XGLHQV�� -��� .DXJHUV�� 5�� 9HLGH��']�� ������ 3RUFLQH� VWUHVV� V\QGURP� �366�� LQ� SXUHEUHG� DQG�

FURVVEUHG� /DWYLDQ� SLJV�� ± 3URFHHGLQJV� RI� WKH� �WK %DOWLF� $QLPDO� %UHHGLQJ� &RQIHUHQFH�� 6LJXOGD� ��±���0D\�
������6LJXOGD��/DWYLD��S� ��±����

7lQDYRWV��$���6RPHODU��(���9LLQDODVV��+���9lUY��6���.DDUW��7���6DYHOL��2���(LODUW��.���3}OGYHUH��$��������3RUN�TXDOLW\�
DQG�SRUFLQH�VWUHVV�V\QGURPH�LQ�(VWRQLD��± 3URFHHGLQJV�RI�WKH�/DWYLDQ�$FDGHP\�RI�6FLHQFHV��6HFWLRQ�%��9RO��
����������������������±����

7lQXDYDOGXVHG
8XULPLVW||�RQ� OlEL� YLLGXG�(HVWL�7HDGXVIRQGL� UDKDOLVHO� WRHO� �JUDQW� QU� �������$XWRULG� RQ� WlQXOLNXG�N}LJLOH�� NHV� ROLG�
DELNV�XXULPLVPDWHUMDOL�NRJXPLVHO�

0ROHFXODU�'LDJQRVWLFV�RI�3RUFLQH�6WUHVV�6\QGURPH�DQG�2FFXUUHQFH�
RI�3RUFLQH�6WUHVV�6\QGURPH�LQ�(VWRQLDQ�3LJ�%UHHGLQJ�(QWHUSULVHV

'��6DEUH��+��9LLQDODVV��6��9lUY
6XPPDU\

7KH� DLP� RI� WKLV� LQYHVWLJDWLRQ�ZDV�PROHFXODU� GLDJQRVWLFV� RI� WKH� SRUFLQH� VWUHVV� V\QGURPH� DQG� RFFXUUHQFH� RI�
SRUFLQH� VWUHVV� V\QGURPH� LQ� (VWRQLDQ� SLJ� EUHHGLQJ� HQWHUSULVHV�� ,Q� (VWRQLD� WKH� SLJ� FURVVEUHHGLQJ� SURJUDPPH� ZDV�
LPSOHPHQWHG� LQ������ZKHQ�+DPSVKLUH�ERDUV� IURP�6ZHGHQ�DQG� WKH�3LHWUDLQ� VRZV�DQG�ERDUV� IURP�$XVWULD� LQ������
ZHUH�LPSRUWHG�WR�SURGXFH�KLJK�TXDOLW\�SRUN�E\�XVLQJ�FURVVEUHHGLQJ��

$�WRWDO�RI�����SLJV�IURP�HLJKW�SLJ�EUHHGLQJ�HQHWUSULVHV�ZHUH�LQYHVWLJDWHG��'1$�ZDV�LVRODWHG�IURP�EORRG�E\�
XVLQJ� IROORZLQJ� FRPPHUFLDO� NLWV�� 3XUHJHQH� '1$� ,VRODWLRQ� .LW �*HQWUD�� *HQRPLF� '1$� 3XULILFDWLRQ� .LW� �0%,�
)HUPHQWDV��DQG�'1$�=RO� %'�5HDJHQW��/LIH�7HFKQRORJLHV���'1$�IURP�KDLU�ZDV�REWDLQHG�E\�O\VLQJ�KDLU�URRWV�ZLWK�
����P0�1D2+�DQG����O�RI�WKH�O\VDWH�ZDV�XVHG�IRU�3&5��

$�3&5�UHDFWLRQ�PL[WXUH�ZLWK�WKH�ILQDO�UHDFWLRQ�YROXPH�RI�����O�FRQWDLQHG�����P0�G173���[3&5�5HDFWLRQ�
%XIIHU�� �����8�7DT�'1$�3RO\PHUDVH� �0%,�)HUPHQWDV��� ���� SPRO� RI� HDFK�SULPHUV� �SULPHU� ��� �¶�*7*�&7*�*$7�
*7&�&7*�7*7�7&&�&7��¶�DQG�SULPHU�����¶�&7*�*7*�$&$�7$*�77*�$7*�$**�777�*��¶��%UHQLQJ�DQG %UHP��



6LJDGH�VWUHVVLV�QGURRPL�PROHNXODDUJHQHHWLOLQH�GLDJQRRVLPLQH�MD�VWUHVVLV�QGURRPL�HVLQHPLQH�(HVWL�VHDNDVYDWXVHWWHY}WHWHV ��

������IURP�'1$�7HFKQRORJ\ DQG����O�RI�O\VDWH�IURP�KDLU�URRWV�RU����QJ�RI�JHQRPLF�'1$�LVRODWHG�IURP�EORRG��$IWHU�
��PLQ�GHQDWXUDWLRQ�DW�����&��'1$�ZDV�DPSOLILHG�IRU����F\FOHV�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV��GHQDWXUDWLRQ�DW�����&�
IRU����VHFRQGV��DQQHDOLQJ�DW�����&�IRU����VHFRQGV�DQG�H[WHQVLRQ�DW�����&�IRU����VHFRQGV��7KH�ILQDO�H[WHQWLRQ�ZDV�DW�
����&�IRU����PLQXWHV��7KH�3&5�SURGXFW������ES��ZDV�GLJHVWHG�ZLWK�$OZ��,�DQG +LQ�,��0%,�)HUPHQWDV��DW�����&�IRU�
��KRXUV��7KH�'1$�IUDJPHQWV�ZHUH�VHSDUDWHG�RQ�D����DJDURVH��1X6LHYH������JHO�DQG�VWDLQHG�ZLWK�HWKLGLXP�EURPLGH�

'LJHVWLRQ� RI� 3&5� SURGXFW� E\�$OZ��, \LHOGV� RQH� ���� ES� IUDJPHQW� IRU� VWUHVV�QHJDWLYH� SLJV� �JHQRW\SH�11���
WKUHH�IUDJPHQWV�RI���������DQG����ES�IRU�KHWHUR]\JRWHV��1Q��DQG�WZR�IUDJPHQWV����DQG����ES�IRU VWUHVV�SRVLWLYH�SLJV�
�JHQRW\SH�QQ���'LJHVWLRQ�RI�3&5�SURGXFW�E\�+LQ�, \LHOGV����DQG����ES�IUDJPHQWV�IRU�VWUHVV�QHJDWLYH�SLJV��JHQRW\SH�
11���WKUHH�IUDJPHQWV�RI���������DQG����ES�IRU�KHWHUR]\JRWHV��1Q��DQG�WKH�����ES�IUDJPHQW�IRU�VWUHVV�SRVLWLYH�SLJV�
�JHQRW\SH� QQ��� 7KH� GLVWULEXWLRQ� RI� SRUFLQH� VWUHVV JHQH 3&5� SURGXFW� UHVWULFWLRQ� IUDJPHQWV� RQ� ��� DJDURVH� JHO� LV�
SUHVHQWHG��)LJXUH����

$FFRUGLQJ� WR� WKH� UHVXOWV� RI� 3&5�5)/3� DQDO\VLV� ������ RI� SLJV� ZHUH� VWUHVV�QHJDWLYH� �JHQRW\SH�11��� �����
KHWHUR]\JRXV�FDUULHUV��JHQRW\SH�1Q��DQG������VWUHVV�SRVLWLYH��JHQRW\SH�QQ���$OO�JHQRW\SHG�SLJV�ZHUH�VWUHVV�QHJDWLYH�
LQ� WKUHH�RXW�RI�HLJKW� LQYHVWLJDWHG�SLJ�EUHHGLQJ�HQWHUSULVHV� �7DEOH�����7KH�RFFXUUHQFH�RI�KHWHUR]\JRXV�SLJV� IRU�366�
ZDV�XS�WR��������7KH�VWUHVV�SRVLWLYH�SLJV�ZHUH�IRXQG�RQO\�LQ�RQH�SLJ�EUHHGLQJ�HQWHUSULVH��7KH�IUHTXHQF\�RI�SRUFLQH�
VWUHVV�V\QGURPH�YDULHG�IURP���WR��������RQ�DYHUDJH��������8QIRUWXQDWHO\�WKH�EUHHG�LQIRUPDWLRQ�IRU�DOO�JHQRW\SHG�SLJV�
ZDV� QRW� DYDLODEOH�� 7KH� UHODWLYH� ORZ� RFFXUUHQFH� RI� 366� FDQ� EH� H[SODLQHG� E\� VHOHFWLRQ� RI� ERDUV� IRU� LPSOHPHQWLQJ�
EUHHGLQJ�SURJUDPPHV��

)RU� LPSOHPHQWLQJ� WKH� EUHHGLQJ� DQG� FURVVEUHHGLQJ� SURJUDPPHV� WKH� VWDWXV� RI� SRUFLQH� VWUHVV� V\QGURPH��
HVSHFLDOO\�IRU�WKH�ERDUV��LV�QHHGHG��.QRZLQJ�RI�366�VWDWXV�RI�SLJV�ZLOO�KHOS�EUHHGHUV�WR�SHUIRUP�VHOHFWLRQ�WR�DYRLG�
GLVWULEXWLRQ�RI�XQGHVLUDEOH�GHIHFW�LQ�WKH�SLJ�SRSXODWLRQV��GLPLQLVK�WKH�HFRQRPLF�ORVV�FDXVHG�E\�VWUHVV�LQGXFHG�VXGGHQ�
GHDWK�RI�SLJV�DQG�GLPLQLVK�WKH�VKDUH�RI�ORZ�TXDOLW\�SRUN�LQ�WKH�SRUN�LQGXVWU\��
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