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$EVWUDFW� 7KLV� VWXG\� SUHVHQWV� WKH� PHWKRG� RI� PRQLWRULQJ� WKH� GXPSV� RI�
ZDVWHV� UHVXOWLQJ� IURP� WKH� LURQ� DQG� VWHHO� LQGXVWU\� DQG� WKHLU� LPSDFW� RQ� WKH�
HQYLURQPHQW��7KH�FDVH�VWXG\�FDUULHG�RXW�DW�D�PHWDOOXUJLFDO�JURXS�RI�HQWHUSULVHV�
HPSKDVL]HV� WKH� QHJDWLYH� LPSDFW� RI� WKH�ZDVWH� GXPSV� RQ� WKH� HQYLURQPHQW�� 7KH�
PRQLWRULQJ� ZDV� SHUIRUPHG� RQ� WKH� IROORZLQJ� ILHOGV�� WKH� ZDVWHV� VWRUDJH� LQ� WKH�
HQYLURQPHQW��WKH�RSHUDWLRQ�RI�WKH�GXPS��WKH�LPSDFW�RQ�WKH�HQYLURQPHQW�HWF��7KH�
DQDO\VLV�FDUULHG�RXW�UHIHUUHG�WR�WKH�GXPSV�UXQQLQJ�DQG�WKH�RQHV�LQ�FRQVHUYDWLRQ��
7KH�SUHVHQW�SDSHU�DQDO\]HV�DOVR�WKH�QHZ�UHJXODWLRQV�UHJDUGLQJ�WKH�HQYLURQPHQWDO�
DJHQWV�PRQLWRULQJ�DQG�WKH�HFRORJLF�UHFRQVWUXFWLRQ�RI�WKH�DUHD�

.H\ZRUGV� GXPS� LQGXVWULDO� ZDVWH� PRQLWRULQJ� HQYLURQPHQW� HFRORJLF�
UHFRQVWUXFWLRQ�

���,QWURGXFWLRQ

3ROOXWLRQ� LV�D�SURFHVV�E\�ZKLFK�WKH�ELRWLF�DQG�QRQ�ELRWLF�HQYLURQPHQWV�
DUH�DOWHUHG�EXW�ZKLFK�DIIHFWV�DOVR�WKH�YDOXHV�FUHDWHG�E\�WKH�KXPDQ�VRFLHW\�EHLQJ�
FDXVHG� E\� KXPDQ� DFWLYLWLHV�� )XUWKHUPRUH�� FRQWDPLQDWLRQ� PD\� DOVR� LQYROYH� DQ�
HQYLURQPHQWDO� GHJUDGDWLRQ� FDXVHG� E\� QDWXUDO� DJHQWV�� 2QH� RI� WKH� ��� GRPDLQV�

&RUUHVSRQGLQJ�DXWKRU��H�PDLO� POXFD����#\DKRR�FRP
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UHJXODWHG� E\� WKH� HQYLURQPHQWDO� ,4� LV� UHSUHVHQWHG� E\� WKH� YDVW� DQG� FRPSOH[�
GRPDLQ�RI�³ZDVWH�PDQDJHPHQW´�ZKLFK�FRPSULVHV�VSHFLILF�UHJXODWLRQV�UHJDUGLQJ�
LQGXVWULDO�ZDVWH�GXPSV�

,QGXVWULDO�ZDVWH�GXPSV�PXVW�EH�HQGRZHG�ZLWK�FRQWURO�DQG�PHDVXUHPHQW�
HTXLSPHQW� LQ� RUGHU� WR�PHDVXUH� WKH�SDUDPHWHUV� FRQVLGHUHG� LQ� WKH� DQDO\VLV��7KH�
EHKDYLRU� LQ� WLPH�RI� WKH�UXQQLQJ�GXPS�VKRXOG�EH�PRQLWRUHG� IROORZLQJ� WKH�QHZ�
UHJXODWLRQV� DGRSWHG� LQ� WKH� ILHOG�� 'XH� WR� WKH� KLJK� FRQVWUXFWLRQ�� RSHUDWLRQ� DQG�
PRQLWRULQJ�FRVWV�RI D�FRQWUROOHG�ZDVWH�GXPS�ERWK�GXULQJ� LWV�ILOOLQJ�DQG�GXULQJ�
LWV�FRQVHUYDWLRQ��D�FRVW � SURILW�DQDO\VLV�LV�H[SHGLHQW��7KLV�DQDO\VLV�ZLOO�UHSUHVHQW�
D� FULWHULRQ� LQ� VHOHFWLQJ� WKH� VWRUDJH� DUHD� DQG� WKH� FRQVWUXFWLRQ� VROXWLRQ� RI� WKH�
GXPS��$FFRUGLQJ�WR�WKH�SURYLVLRQV�LQ�IRUFH� LQ�WKH�(XURSHDQ�8QLRQ�WKH�VWRUDJH�
SULFHV�VKRXOG�FRYHU�WKH�FORVXUH��RSHUDWLRQ�DQG�PRQLWRULQJ�FRVWV�IRU�D�SHULRG�RI�
PLQLPXP����\HDUV�DIWHU�WKH�GXPSV�FORVXUH�

���3ROOXWLRQ�,QGXFHG�E\�WKH�,QGXVWULDO�:DVWH�'XPSV

,PSRUWDQW� TXDQWLWLHV� RI� ZDVWH� PRUH� RU� OHVV� WR[LF� GHSHQGLQJ� RQ� WKHLU�
QDWXUH�ZKLFK�FDXVH�ELJ�SUREOHPV�LQ�ZKDW�UHJDUGV�WKHLU�SURFHVVLQJ�DQG�VWRUDJH�
UHVXOW� IURP� WKH� LQGXVWULDO� SURFHVVHV� FDUULHG� RXW� ZLWKLQ� WKH� 6�&�� $5&(/25�
0,77$/�6�$�� *DODĠL��7KHLU�YDORUL]DWLRQ�ZDV�SHUIRUPHG�SHULRGLFDOO\��WKH�XVHIXO�
VXEVWDQFHV� EHLQJ� UHFRYHUHG� DQG� XVHG� IRU� RWKHU� SXUSRVHV�� ,Q�PDQ\� FDVHV� WKHVH�
ZDVWHV� ZHUH� GHSRVLWHG� LQ� LQDGHTXDWH� FRQGLWLRQV��ZLWKRXW� SUHYLRXVO\� SUHSDULQJ�
WKH�JURXQG��WKH�ZLQG�DQG�UDLQV�RIWHQ�WUDQVSRUWHG�WKHVH�ZDVWHV�WR�ODUJH�DUHDV�DQG�
LQIHVWHG�WKH�XQGHUJURXQG�ZDWHUV�DQG�WKH�VXUIDFH�ZDWHUV��WKH�HQYLURQPHQW�EHLQJ�
WKXV�VHULRXVO\�GDPDJHG�

7KH� VODJ� GXPS� DQDO\VHG� LV� ORFDWHG� LQ� WKH� :HVWHUQ� VLGH� RI� WKH�
PHWDOOXUJLFDO�JURXS�RI� HQWHUSULVHV�DQG�QHLJKERUV�0ăOLQD�%RJ�WR� WKH�1RUWK�DQG�
WKH� H[SORLWDWLRQ� URDG� RI� 6HQGUHQL�0D\RUDOW\� WR� WKH� (DVW�� 7KH� ORFDWLRQ� RI� WKH�
GXPS�VWDUWV�DW�DQ�DOWLWXGH�RI�������P�RQ�D� WDEOH� ODQG� VLWXDWHG�EHWZHHQ�&ăWXúD�
DQG�0ăOLQD�9DOOH\V�DQG�WKH�IDUP�ODQGV�RI�WKH�ORFDOLWLHV�6PDUGDQ�DQG�0RYLOHQL�

7KH�GXPS�RFFXSLHV�D�VXUIDFH�RI�DSSUR[����� KD��7KH�DYHUDJH�KHLJKW�RI�
WKH�GXPS�LV�RI�DSSUR[���� P��7KH�KHLJKW�YDULHV�VXUIDFH�ZLVH�GHSHQGLQJ�RQ�WKH�
GXPS�H[SORLWDWLRQ�GHJUHH��,Q�VRPH�VHFWRUV�RI�WKH�GXPS�KROHV�ZHUH�IRUPHG�GXH�
WR� WKH� VODJ� H[SORLWDWLRQ�� 7KH� VXUURXQGLQJ� ODQG�� VLWXDWHG� RXWVLGH� WKH� SHULPHWHU�
DSSURYHG�IRU�VWRUDJH�LV�SDUWLDOO\�DQG�HYHQ�WRWDOO\�FRYHUHG�ZLWK�ZDVWHV�

7KH� GXPS� ZKLFK� LV� VLWXDWHG� LQ� WKH� :HVWHUQ� SDUW� RI� WKH� XQLW� ILUVW�
RFFXSLHG� WKH� (DVWHUQ� VLGH� RI� 0ăOLQD� /DNH� DQG� DGYDQFHG� WRZDUGV� RWKHU�
GLUHFWLRQV� FRYHUHG� ZLWK� ZDWHU�� 7KH� DGYDQFH� ZDV� KRUL]RQWDO�� EXW� DOVR� ZLWK� D�
FRQWLQXRXV� VORSH� DQG� LI� LQ� WKH� EHJLQQLQJ� WKH� HOHYDWLRQ�PDUNV�ZHUH� ��«���P�
KHLJKW�WKH\�UHDFKHG����P�LQ�WKH�XQORDGLQJ�IDFHV�DUHD�

7KH�FRQVWUXFWLRQ�RI�WKH�VODJ�GXPS�VWDUWHG�LQ�������7KH�ZDVWHV�UHVXOWLQJ�
IURP�WKH�WHFKQRORJLFDO�SURFHVV�RI�WKH�0HWDOOXUJLFDO�*URXS�RI�(QWHUSULVHV�*DODĠL�
�)LJ�����ZHUH�VWRUHG�WKHUH�

7KH�H[HFXWLRQ�SURMHFW�EDVHG�RQ�ZKLFK� WKH�ZDVWH�GXPS�ZDV�EXLOW� LV� QR�
ORQJHU�DYDLODEOH�
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)LJ� ��± 7KH�LQGXVWULDO�ZDVWH�GXPS�LQ�RSHUDWLRQ�SKDVH�

7KH� DQDO\VLV� FDUULHG� RXW� ZLWKLQ� WKH� GXPS� IRU� �� \HDUV� SRLQWHG� RXW� WKH�
IROORZLQJ�ULVN�VLWXDWLRQV�

D��WKHUH�LV�QR�QDWXUDO�RU�DUWLILFLDO�ZDWHUSURRILQJ�
E�� WKH�ZDVWH� GXPS� KDV� QR� GUDLQDJH� V\VWHP� IRU� WKH� OHDFKDWH� FROOHFWLRQ�

DQG�WUHDWPHQW�
F��WKHUH�DUH�QR�FROOHFWLQJ�FKDQQHOV�IRU�PHWHRULF�ZDWHU�
G��WKH�ZDVWH�GXPS�KDV�QR�JDV FROOHFWLRQ�DQG�GLVSRVDO�V\VWHP�
H��WKH�GXPS�VORSHV�DUH�LQVWDEOH�
I�� PHWHRULF� ZDWHUV� LQILOWUDWHG� LQWR� WKH� GXPS� DUH� QRW� FROOHFWHG� DQG�

GUDLQHG�WKURXJK DQ�DSSURSULDWH�GUDLQDJH�V\VWHP�
J��WKH�VXEVXUIDFH�ZDWHUV�DUH�SROOXWHG�E\�XQFRQWUROOHG� LQILOWUDWLRQV�IURP�

WKH�ZDVWH�GXPS�
K��WKH DFFHVV�LQ�WKH�GXPS�LV�IUHH��HWF�
7KH� PHWDOOXUJLFDO� JURXS¶V� RSHUDWLRQ� LV� LQ� GLUHFW� UHODWLRQ� ZLWK� WKH�

HYDFXDWLRQ� DQG� VWRUDJH� RI� WKH� ZDVWHV�� 'XH� WR� WKH� TXDOLW\� SDUDPHWHUV� EXW� DOVR�
IURP�WHFKQLFDO�HFRQRPLFDO�UHDVRQV�WKH�ZDVWHV�FDQQRW�EH�UHYDOXDWHG�

7KH�ZDVWHV�KDYH�EHHQ� VWRUHG� WKHUH� IRU� D� ORW� RI� WLPH�DQG� WKLV� LV ZK\�D�
UHOLHI�FXUUHQWO\�FDOOHG�VODJ�GXPS�DSSHDUHG�QH[W�WR�WKH�XQLW�

��� ��PLO� WRQHV�RI�EODVW�IXUQDFH�VODJ�DQG�DSSUR[����� ��PLO�WRQHV�RI�VWHHO�
SODQW� VODJ�ZHUH�GHSRVLWHG� RQ� WKH� VODJ� GXPS� ORFDWLRQ� GXULQJ� WKH������«�����
\HDUV��7KH\�ZHUH�VWRUHG�RQ�WKH�VXUIDFH�RI�WKH�GXPS�RQ�D�PRUH�RU�OHVV�VHOHFWLYH�
EDVLV��,QLWLDOO\�WKH�VXUIDFH�RI�WKH�GHSRVLW�ZDV�VPDOOHU�EXW�E\�VXFFHVVLYH�GHSRVLWV�
WKH�DFWXDO�VXUIDFH�H[FHHGHG�WKH�GHVLJQHG�RQH��'HVSLWH�WKLV��WKHUH�KDYH�QRW�EHHQ�
WDNHQ� QHLWKHU� ZDWHUSURRILQJ� PHDVXUHV� IRU� WKH� H[WHQGHG� EDVH� RI� WKH� GXPS� QRU�
PHDVXUHV�PHDQW�WR�HQVXUH�WKH�OHDFKDWH�GUDLQLQJ�DQG�GLVSRVDO�V\VWHP�

��PLO� WRQHV�RI�EODVW�IXUQDFH�VODJ�������PLO� WRQHV�RI�VWHHO�SODQW�VODJ�DQG�
�������� WRQHV� RI� RWKHU� ZDVWHV� KDYH� EHHQ� GHSRVLWHG� LQ� WKH� GXPS� GXULQJ�
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�����«����� \HDUV� $Q� HVWLPDWHG� VKDUH� RI� WKH� VWRFNSLOHG� PDWHULDOV� LV� VKRZQ�
EHORZ�

D��EODVW�IXUQDFH�VODJ�± DSSUR[������
E��VWHHO�SODQW�VODJ�± DSSUR[������
F��UHIUDFWRU\�ZDVWHV�DQG�RWKHU�± DSSUR[������
7KH�YROXPHWULF�GHQVLW\�RI�VWRFNSLOHG�PDWHULDO�KDV DQ�DYHUDJH�RI�DSSUR[��

������NJ�P��
7KH�LQGXVWULDO�ZDVWHV�GXPS�DQG�WKH�WHFKQRORJLFDO�SURFHVVHV�FDUULHG�RXW�

RQ�VLWH�GR�QRW�JHQHUDWH�UHVLGXDO�ZDWHUV��7KH�XVHG�ZDWHU�UHVXOWLQJ�IURP�WKH�VODJ�
JUDQXODWLRQ�LV�FROOHFWHG�E\�WKH�VHZDJH�V\VWHP�RI�WKH�PHWDOOXUJLFDO�JURXS�

7KH�PHWHRULF� ZDWHUV� LQILOWUDWLQJ� LQWR� WKH�PDWHULDO� VWRUHG� LQILOWUDWH� LQWR�
WKH� VRLO� WRR� ZKHUH� IURP� WKH\� JHW� LQWR� WKH� JURXQG� ZDWHU� DQG� WKHQ� LQWR� WKH
HPLVVDU\��0ăOLQD�%RJ���$W�WKH�VDPH�WLPH�WKH�ZDWHUV�GUDLQLQJ�RQ�WKH�GXPS�VORSH�
GHWHUPLQH� LWV� HURVLRQ� ZKHUHXSRQ� WKH\� GUDZ� RII� LQWR�0ăOLQD�%RJ��3DUW� RI� WKLV�
ZDWHU� LV�DEVRUEHG�E\� WKH�PDVV�RI� WKH�GXPS�RU�E\� WKH� VRLO� LQ� WKH�DGMDFHQW�DUHD��
7KH� LQILOWUDWHG�ZDWHU� LQIOXHQFHV� WKH� TXDOLW\� RI� WKH� VXEVXUIDFH�ZDWHU� DQG� RI� WKH�
ZDWHU�LQ�0ăOLQD�%RJ�

0ăOLQD�6XG�VOXGJH�EHG�VLWXDWHG�LQ�WKH�6RXWKHUQ�SDUW�RI�WKH�GXPS� KHOSV�
WKH� XVHG� ZDWHUV� IURP� WKH� EODVW� IXUQDFH� DQG� VWHHO� SODQW� VODJ� WDNHQ� RYHU E\�&��
FROOHFWRU�GLVFKDUJH�LQ�0ăOLQD %RJ�

6LQFH� WKHUH� LV� QR� GUDLQLQJ� DQG� FROOHFWLQJ� V\VWHP� RI� WKH� OHDFKDWH�
JHQHUDWHG�E\�WKH�SHUFRODWLRQ�RI�WKH�GXPS�E\�WKH�PHWHRULF�ZDWHUV��WKH�VODJ�GXPS�
WKURXJK�LWV�SRVLWLRQ�LQIOXHQFHV�ERWK�WKH�TXDOLW\�RI�WKH�VXEVXUIDFH�ZDWHU�DQG�WKH�
HPLVVDU\��0ăOLQD�%RJ��

%HFDXVH�WKH�VWRUDJH�DQG�GLVWULEXWLRQ�VXUIDFH�RI�WKH�LQGXVWULDO�ZDVWHV�KDV�
H[FHHGHG� WKH� :HVWHUQ� ERXQGV� RI� WKH� GXPS�� WKH� HVFDUSPHQW� RI� WKH� GXPS�
UHJLVWHUHG�VRPH�ODQGVOLSV�EHWZHHQ������DQG��������7KLV�SKHQRPHQRQ�JHQHUDWHG�
VLOWLQJ�SURFHVVHV�DQG�HYHQ�WKH�REVWUXFWLQJ�RI�WKH�VHZHU�LQ�0ăOLQD�1RUG�DUHD�

,Q�RUGHU�WR�GHSRVLW�WKH�ZDVWHV�LQ�WKH�VODJ�EDQN�WKH�DXWRPRWLYH�WUDQVSRUW�
LV� XVHG� IRU� WKH� EODVW� IXUQDFH� DQG� VWHHO� SODQW� VODJ�� ,Q� RUGHU� WR� GHSRVLW� WKH�
UHIUDFWRU\�DQG�LQGXVWULDO�ZDVWHV��WKH�UDLOZD\�WUDQVSRUW�LV�XVHG��7KH�EODVW�IXUQDFH�
QRQ�JUDQXODWHG� VODJ�� FRROHG� DQG� VROLGLILHG� LV� WUDQVSRUWHG� DQG� GHSRVLWHG� LQ� WKH�
VODJ� GXPS� RQ� SODWIRUPV�� D� QHZ� VWDJH� EHLQJ� WKXV� FUHDWHG� WKH� DFFHVV� EHLQJ�
SRVVLEOH�RQ�WKH�SUHYLRXVO\�GHSRVLWHG�ZDVWHV�

7KH� WUXFN� XQORDGLQJ� IDFH� LV� VLWXDWHG� LQ� WKH�1:� VLGH�� RQ� WKH�PDUJLQDO�
OLQH� RI� WKH� VORSH�� 7KH� EDQN� VORSH� LV� FRQVROLGDWHG� RQO\� E\� WKH� FRPSDFWLRQ�
H[HUFLVHG�E\�WKH�WUXFNV�ZHLJKW��7KH�ZDVWH�WUXFNV�DUH�VLGH�WUDFNHG��EORFNHG�DQG�
WKHQ� GXPSHG��:KHQ� WKH� VORSH� KDV� DFKLHYHG� LWV� EDFN� DQJOH� DQG� WKH� ZDVWHV� QR�
ORQJHU� VOLS� WRZDUGV� WKH� EDVH�� D� GR]HU� FRPSDFWLRQ� LV� SHUIRUPHG� DQG� WKH�
LQIUDVWUXFWXUH�WRZDUGV�WKH�DUHD�RI�WKH�QHZ�VORSH�LV�SUHSDUHG��)LJ�����

7KH�LQIUDVWUXFWXUH�RI�WKH�QHZ�XQORDGLQJ�UDLOZD\�IDFH�LV�PDGH�RI�YDULRXV�
W\SHV�RI�ZDVWHV�ZLWK�GLIIHUHQW�JUDQXODWLRQV��7KLV�SURFHGXUH� LV�DGRSWHG�EHFDXVH�
WKH�HIIHFW�RI�WKH�VORSH�XSRQ�ORDGLQJ�LV�XQNQRZQ�DQG�VOLGH�VXUIDFHV�PD\�DSSHDU��
,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�LQ�WKH�DFFHVV�DUHD�ZKHUH�WKH�ZDVWHV�WUDQVSRUW�LV�GRQH�
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E\�UDLOZD\��WKH�VWRUDJH�ZDV�QRW�VHOHFWLYH��9DULRXV�W\SHV�RI�PDWHULDOV�DQG�ZDVWHV�
DUH�PHW�LQ�WKLV�DUHD��

3UHVHQWO\� WKH� ZDVWHV� VWRUDJH� LV� GRQH� RQ� D� VXUIDFH� RI� ��� KD�� ZLWK� WKH�
UHFRPPHQGDWLRQ�WKDW�WKH�SUHVHQW�OLPLW�RI�WKH�GXPS�VKRXOG�EH�REVHUYHG�

7KH� ZDVWH� VWRUDJH� GXPSV� DUH� K\GURWHFKQLFDO� FRQVWUXFWLYH� VWUXFWXUHV�
ZKLFK�LQYROYH�VRPH�VSHFLDO�WHFKQLFDO�± HFRQRPLFDO�DQG�VRFLDO�DVSHFWV��VXFK�DV�

D�� HQVXULQJ� WKH� VWDELOLW\� DQG� SUHYHQWLQJ� WKH� SRVVLEOH� DFFLGHQWV� ZKLFK�
PD\�WDNH�SODFH�E\�WKH�LQGXVWULDO�ZDVWHV�GLVSODFHPHQW�DV�ZHOO�DV�E\�WKHLU�IRUPLQJ�
VWUXFWXUH�EUHDNLQJ�

E�� FROOHFWLQJ� WKH� VXUIDFH� DQG� VXEVXUIDFH� ZDWHUV� ZLWK� WKHLU� WUHDWPHQW�
ZKHUH�QHFHVVDU\�

F�� SUHYHQWLQJ� WKH� FRQWDPLQDWLRQ� RI� WKH� HQYLURQPHQW� ZLWK� VXEVWDQFHV�
FDUULHG�RII�IURP�WKH�GXPSV�

G��WKH�UHLQWHJUDWLRQ�RI�WKH�ODQG�XVHG�IRU�GHSRVLWV�LQWR�WKH�HFRQRPLF�DQG�
HFRORJLF�FLUFXLW�

)LJ� ��± 8QORDGLQJ�IDFH�IRU�WKH�LQGXVWULDO�ZDVWHV�

7KH�H[LVWHQW OHJLVODWLRQ�RQ�ZKLFK�JRYHUQV�WKH�GHVLJQ��WKH�RSHUDWLRQ�DQG�
FORVXUH� �DEDQGRQ�RU�FRQVHUYDWLRQ��RI� WKH�GXPSV��ZDVWH�EDQN�� LV�YHU\�YDVW�� WKH�
PRVW�LPSRUWDQW�EHLQJ�

D�� *82� ��������� DPHQGHG� DQG� FRPSOHWHG� ZLWK� WKH� /DZ� ���������
UHJDUGLQJ�WKH�VDIHW\�RI�WKH�GDPV�

E���������� /DZ�IRU�WKH�DSSURYDO�RI�WKH�*RYHUQPHQW�8UJHQW�2UGLQDQFH�
QR�����������UHJDUGLQJ�ZDVWH�UHJLPH�

F��WKH�2UGHU�RI�WKH�0LQLVWHU�RI�:DWHUV�DQG�(QYLURQPHQW�3URWHFWLRQ�QR��
���������� IRU� WKH� DSSURYDO� RI� WKH� 7HFKQLFDO� 6WDQGDUG� 5HJDUGLQJ� :DVWHV�
6WRUDJH�± WKH�FRQVWUXFWLRQ��UXQQLQJ��PRQLWRULQJ�DQG�FORVXUH�RI�WKH�ZDVWH�GXPSV�
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G�� ��������� ± WKH� 2UGHU� RI� WKH�0LQLVWHU� RI�:DWHUV� DQG� (QYLURQPHQW�
3URWHFWLRQ�UHJDUGLQJ�WKH�GHILQLWLRQ�RI�WKH�FULWHULD�WKDW�ZDVWHV�PXVW�IXOILOO�LQ�RUGHU�
WR� DSSHDU� RQ� WKH� QDWLRQDO� OLVW� RI� DFFHSWHG� ZDVWHV� IURP� HDFK� FODVV� RI� ZDVWH�
GXPSV�

H�� ��������� ± 7KH�'HFLVLRQ� RI� WKH�*RYHUQPHQW� UHJDUGLQJ� WKH� ZDVWHV�
VWRUDJH�

7KH� H[LVWHQW� HQYLURQPHQW� OHJLVODWLRQ� UHJDUGLQJ� WKH� FRQVWUXFWLRQ��
PRQLWRULQJ�DQG�FORVXUH RI�WKH�ZDVWH�GXPSV��LQFOXGHV�VSHFLILF�UHFRPPHQGDWLRQV�
UHJDUGLQJ� WKH� QHFHVVDU\� GDWD� DQG� LQIRUPDWLRQ� IRU� HDFK� VWDJH� RI� WKH� GXPS� OLIH�
F\FOH��

���5HVXOWV�RI�WKH�(QYLURQPHQW�$JHQWV�0RQLWRULQJ

7KH�WHFKQRORJLFDO�PRQLWRULQJ� LV�FDUULHG�RXW�GXULQJ�WKH�HQWLUH�RSHUDWLRQ�
GXUDWLRQ� RI� WKH� GXPS� DQG� LV� HVVHQWLDO� IRU� LWV� JRRG� UXQQLQJ�� 7KXV� WKH� ULVN� RI�
DFFLGHQWV� DQG� GHVWUXFWLRQ� RI� WKH� ZDWHUSURRILQJ� EHG� LV� UHGXFHG�� 7KH� ZRUNLQJ�
RUGHU�RI�DOO�WKH�GXPS�FRPSRQHQWV�VKRXOG�EH�SHUPDQHQWO\�FRQWUROOHG���WKH�DFFHVV�
URDG�DQG�WKH�RQH�LQ WKH�SUHFLQFWV��WKH�FRQGLWLRQ�RI�WKH�H[LVWHQW�HQGRZPHQWV��WKH�
GHJUHH� RI� VHWWOHPHQW� DQG� WKH� VWDELOLW\� RI� WKH� GXPS�� WKH� FRQWURO� RI� WKH� ZDVWH�
HQWUDQFHV��FRQVLJQPHQW�QRWHV��PDNLQJ�WKH�FRQIRUPLW\�DQDO\VHV�� HWF� �)LJ����DQG
���

)LJ� ��± 7KH�SROOXWLRQ�RI�WKH 0ăOLQD�9DOOH\�

)RU�D�VWULFW�VXSHUYLVLRQ RI�WKH�ZDVWHV�EDQN�UXQQLQJ�WKH�VWULFW�PRQLWRULQJ�
RI�WKH� OLTXLG��JDV�DQG�VROLG�HPLVVLRQV�LV�QHFHVVDU\��,WV�REMHFW� LV�WR�FKHFN� LI�WKH�
HPLVVLRQV� FRPSO\� ZLWK� WKH� FRPSHWHQW� DXWKRULWLHV¶� UHTXLUHPHQWV� �WKH�
HQYLURQPHQW�DXWKRUL]DWLRQ��WKH�ZDWHU�XWLOL]DWLRQ�DXWKRUL]DWLRQ��

7KH�PRQLWRULQJ�SURFHVV�RI� WKH�VXEVXUIDFH�ZDWHUV� LV� FDUULHG�RXW� IRU� WKH
IROORZLQJ SDUDPHWHUV�� S+�� VXVSHQVLRQV�� IL[HG� UHVLGXH�� &&2&U�� FKORULGHV��
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VXOSKDWHV��QLWUDWHV��DPPRQLXP��)H��&D��0J��SKHQROV��F\DQLGHV��&U��=Q��0Q��3E��
1L��(DFK�PRQWK� VDPSOHV� DUH� WDNHQ� IURP� WKH� REVHUYDWLRQ� GULOOLQJV� H[HFXWHG� RQ�
WKH�VLWH�DQG� LQ�WKH�QHLJKERUKRRG��7KH�VDPSOHV�DUH�DQDO\VHG�DQG�WKH�UHVXOWV�DUH�
FRPSDUHG�ZLWK�WKH�YDOXHV�LPSRVHG�E\�WKH H[LVWHQW VWDQGDUGV�DQG�QRUPV�

)LJ� ��± 7KH LQGXVWULDO�ZDVWH�GXPS�LQ�RSHUDWLRQ�SKDVH�

,Q�RUGHU�WR�PRQLWRU�WKH�XQGHUJURXQG�ZDWHU��WZR�GULOOLQJV�H[HFXWHG�GRZQ�
WR�WKH�GHSWK�RI������P�DUH�XVHG�

7KH�TXDOLW\�RI�WKH�HQYLURQPHQWDO�DJHQWV�IURP�WKH� LQIOXHQFH�DUHD�RI�WKH�
ZDVWHV�GXPS�LV�FRQWUROOHG�KDYLQJ�LQ�YLHZ�

D�� WKH� UHJLVWUDWLRQ� RI� WKH� PHWHRURORJLFDO� GDWD� REWDLQHG� IURP� WKH� ORFDO�
ZHDWKHU� VWDWLRQ� RQ� D� PRQWKO\� EDVLV� LQ� RUGHU� WR� HVWDEOLVK� WKH� TXDQWLW\� RI�
SUHFLSLWDWLRQV��WKH�WHPSHUDWXUH�DQG�WKH�SUHYDLOLQJ�GLUHFWLRQ�RI�WKH�ZLQG�

E�� GHWHUPLQLQJ� WKH� FRQFHQWUDWLRQV RI� WKH� VSHFLILF� PDUNHUV� LQ� WKH�
HQYLURQPHQWDO� DLU� IURP� WKH� GXPS� LQIOXHQFH� DUHD� �VHGLPHQWDWLRQ� SRZGHUV� ±
PRQWKO\��DHURVROV�± PRQWKO\�VDPSOHV��

F�� GHWHUPLQLQJ� WKH� QRLVH� OHYHO� GXULQJ� WKH� RSHUDWLRQV� ZKLFK� UHTXLUH�
EODVWLQJ� DQG� GXULQJ� WKH� ZDVWHV� XQORDGLQJ� DQG� HFRORJ\]DWLRQ� ZRUNV� �WZR
TXDUWHUO\�GHWHUPLQDWLRQV��

G��GHWHUPLQLQJ�WKH�VSHFLILF�FRQFHQWUDWLRQ�RI�SROOXWDQWV�LQ�WKH�VRLO�IURP�
WKH� GXPS� LQIOXHQFH� DUHD� �S+�� 62���&G��0Q�� 3E�� IRXU VDPSOHV� WDNHQ� IURP� WKH�
IRXU FDUGLQDO�SRLQWV�SHU�VHPHVWHU��

'XH� WR� WKH� QDWXUH� RI� WKH� ZDVWHV� DQG� WKH� VWRUDJH� WHFKQRORJ\� XVHG�� WKH�
PDWHULDO� ZKLFK� PDNHV� WKH� VWUXFWXUH� RI� WKH� VODJ� GXPS� LV� YHU\� LQKRPRJHQHRXV�
ERWK� SK\VLFDOO\� DQG� FKHPLFDOO\��2Q� WKH� RWKHU� KDQG�� WKH� GXPS� KDV� LPSUHVVLYH�
GLPHQVLRQV�ERWK� LQ�KRUL]RQWDO�DQG�YHUWLFDO�SODQH��7KHUHIRUH�� D�FKDUDFWHUL]DWLRQ�
RI� LWV�SK\VLFDO�FKHPLFDO� FRPSRVLWLRQ�E\� ODE�DQDO\VHV�ZRXOG� WDNH�D� ORW�RI� WLPH�
DQG�WKH�FRQFOXVLRQV�ZRXOG�EH�LUUHOHYDQW�DQG�XQFHUWDLQ��&RQVHTXHQWO\��LW�VHHPHG�
H[SHGLHQW� WR� WDNH� VDPSOHV� IURP� WKH� PDWHULDO� VWRUHG�� WKH� ZDVWHV� EHLQJ�
FKDUDFWHUL]HG�E\�WKH�DQDO\VHV�SHUIRUPHG�E\�WKH�SURGXFHU�
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7KH�VRLO�VDPSOHV�ZHUH�WDNHQ�IURP�WKH�QHLJKERULQJ�DUHD�QH[W�WR�WKH�EDQN�
IURP���SRLQWV� �WZR�VDPSOHV�IRU�HYHU\�RQH��D�VXUIDFH�RQH�DQG�RQH����FP�GHHS��
VLWXDWHG� DSSUR[LPDWHO\� RQ� WKH� IRXU� FDUGLQDO� GLUHFWLRQV� LQ� UHVSHFW� WR� WKH� GXPS��
7KH� GXPS�SRVLWLRQ� DV�ZHOO� DV� WKH�SUHGRPLQDQW�ZLQG� GLUHFWLRQ� LQ� WKH� DUHD�ZDV�
FRQVLGHUHG��7KH�FKRLFH� RI� WKH� IRXU VDPSOLQJ�SRLQWV� DOORZV� WKH� DQDO\VLV� RI� WKH�
SROOXWLQJ�HIIHFW�RI�WKH�GXPS�DFWLYLW\�RQ�WKH�VRLO�

&RQVLGHULQJ� WKH� QDWXUH� DQG� WKH� FKHPLFDO� FRPSRVLWLRQ� RI� WKH� ZDVWHV�
GHSRVLWHG� DQG� WKH� UHFRPPHQGDWLRQV� LQ� DQQH[� ���� WR� WKH� 0$330� 2UGHU�
���������� WKH� ODE� DQDO\VLV� RI� WKH� VRLO� VDPSOHV� DLPHG� WR� GHWHUPLQH� WKH� KHDY\�
PHWDOV��3E��&G�DQG�0Q���VXOSKDWHV�DQG�S+�FRQFHQWUDWLRQ�

,Q� RUGHU� WR�YDOXH� WKH�ZDVWHV�GXPS�FRQWDPLQDWLRQ� HIIHFW�� WKH� UHVXOWV�RI�
WKH� DQDO\VHV� SHUIRUPHG� RQ� WKH� VRLO� VDPSOHV� WDNHQ� IURP� WKH� (DVW� VLGH� RI� WKH�
ORFDWLRQ�LQ�-XQH�-XO\������DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH���
&RQWDPLQDWLRQ�(IIHFW�RI�WKH�:DVWHV�'XPS

6RLO�VDPSOH�FRGH

'HWHUPLQHG�SDUDPHWHUV

S+ &G
PJ�NJ

0Q
PJ�NJ

3E
PJ�NJ

62�
��

PJ�NJ

/HVV�VHQVLWLYH�SRVVHVVLRQV��LQVLGH�WKH�PHWDOOXUJLFDO�XQLW�
(���VXUIDFH� ���� ���� ����� ���� �����
(�������FP� ���� ���� ����� ���� �����
1RUPDO�YDOXHV��2UG����������� � � ��� �� �
$OHUW�WKUHVKROG��2UG������������������ � � ����� ��� �����
,QWHUYHQWLRQ�WKUHVKROG��2UG������������ � �� ����� ����� ������

/HVV�VHQVLWLYH�SRVVHVVLRQV��RXWVLGH�WKH�PHWDOOXUJLFDO�XQLW�
(���VXUIDFH� ���� ���� ����� ���� �����
(�������FP� ���� ���� ����� ���� �����
1RUPDO�YDOXHV��2UG����������� � � ��� �� �
$OHUW�WKUHVKROG��2UG������������������ � � ����� �� �����
,QWHUYHQWLRQ�WKUHVKROG��2UG������������ � � ����� ��� ������

)URP�WKH�DQDO\VLV�RI�WKH�GDWD�UHVXOWV�WKDW�WKH�VRLO�VDPSOHV�KDYH�D�S+�
YDOXH�RI�RYHU�������ZKDW�FRQIHUV�WR�WKH�VRLO�LQ�WKH�DUHD�DQ�DONDOLQH�FKDUDFWHU��
7KH�FRQFHQWUDWLRQ�RI�WKH�OHDG�LQ�DOO�WKH�DQDO\VHG�VDPSOHV�H[FHHGV�WKH�QRUPDO�
YDOXHV� ZLWKRXW� H[FHHGLQJ� KRZHYHU� WKH� LQWHUYHQWLRQ� WKUHVKROG� IRU� WKH�
VHQVLWLYH�XWLOLWLHV�

&RQVLGHULQJ� WKH�SRVLWLRQ� RI� WKH� VDPSOLQJ�SRLQWV�ZLWK� UHVSHFW� WR� WKH�
VODJ�GXPS�DQG� WKH�SUHGRPLQDQW�GLUHFWLRQ�RI� WKH�ZLQG� WKH�QHJDWLYH� HIIHFW�RI�
LWV�DFWLYLW\�RQ�WKH�VRLO�LV�REYLRXV�

3UHVHQWO\� 6�&��0,77$/� 67((/� 6�$��PDQDJHV� VHOHFWLYHO\� WKH� VODJ�
ZDVWHV�� 'LVWLQFW� DUHDV� IRU� ZDVWHV� VWRUDJH� ZHUH� DUUDQJHG�� ,Q� WKH� IROORZLQJ�
SHULRG� WKH� XWPRVW� XWLOL]DWLRQ� RI� WKH� ZDVWHV� ZLOO� EH� DFKLHYHG� E\� WKH
H[FDYDWLRQ� DQG� SURFHVVLQJ� RI� WKH� VODJ� LQ� WKH� GXPS�� ZLWKRXW� DIIHFWLQJ�
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KRZHYHU� WKH� VWDELOLW\� DQG� VDIHW\� RI� WKH� GXPS��7KH�ZDVWHV�ZKLFK�FDQQRW�EH�
YDOXDWHG� VKDOO� EH� VWRUHG LQ D GLVWLQFW� DUHD� LQ� D� FRQWUROOHG� DQG� VHOHFWLYH�
PDQQHU��DFFRUGLQJ�WR�WKH�WHFKQRORJ\�

'XULQJ� ����«����� \HDU� WKH� JUDQXODWLRQ� RI� WKH� EODVW� IXUQDFH� VODJ�
ZDV�GRQH�XS�WR�PRUH�WKDQ�����RI�WKH�VODJ�TXDQWLW\�SURGXFHG�VR�WKDW�QR�VODJ�
ZRXOG�EH�VWRUHG�LQ�WKH�GXPS�

���7KH�3RVW�&ORVXUH�0RQLWRULQJ�DQG�WKH�(FRORJLF�5HFRQVWUXFWLRQ

,Q� RUGHU� WR� FRPSO\� ZLWK� WKH� HQYLURQPHQW� SURWHFWLRQ� UHTXLUHPHQWV�
UHJDUGLQJ� WKH� FORVXUH� RI� WKH� VODJ� GXPS�� WKH� IROORZLQJ� PHDVXUHV� VKRXOG� EH�
WDNHQ�

D�� WKH� ILQDO� FRYHUDJH� RI� WKH� GXPS� XQGHU� VDIHW\� FRQGLWLRQV�
FRQVLGHULQJ�WKH�SUHYLRXV�ODQG�XWLOLW\�DQG�WKH�ODQGVFDSH�IUDPLQJ�

E�� PRQLWRULQJ� WKH� HPLVVLRQV� LQWR� WKH� HQYLURQPHQW� DIWHU� WKH� DFWXDO�
FORVXUH�RI�WKH�GXPS�IRU�PLQLPXP���\HDUV�XQWLO�WKH�FRPSOHWH�VWDELOL]DWLRQ�RI�
WKH�ZDVWHV�

7KH�OD\HUV�RI�WKH�FRYHULQJ�V\VWHP�PXVW�HQVXUH
D��WKH�VWDELOL]DWLRQ�RI�WKH�ZDVWHV�
E��WKH�VXEVHTXHQW�XVH�RI�WKH�ODQG�
F��ZDWHUSURRILQJ�OD\HU�
G��OD\HU�IRU�FROOHFWLQJ�DQG�GLVSRVLQJ�WKH�UDLQ�ZDWHUV�
H��YHJHWDO�VRLO�OD\HU�
$FFRUGLQJ� WR� WKH� OHJDO� SURYLVLRQV�� WKH� GXPS� RSHUDWRU� LV� REOLJHG� WR�

HQVXUH� WKH� SRVW�FORVXUH� PRQLWRULQJ� IRU� WKH� SHULRG� HVWDEOLVKHG� E\� WKH�
FRPSHWHQW� HQYLURQPHQW� DXWKRULW\� �PLQ� �� \HDUV��� 7KH� SRVW�FORVXUH�
PRQLWRULQJ� V\VWHP� VKDOO� EH� SHUIRUPHG� IRU� �� \HDUV� DQG� VKDOO� FRPSULVH� WKH�
PHWHRURORJLFDO� GDWD�� WKH� FRQFHQWUDWLRQV� RI� SROOXWDQWV� LQ� WKH� VRLO��
XQGHUJURXQG� ZDWHU� DQG� DLU�� WRJHWKHU� ZLWK� D� FDUHIXO� PRQLWRULQJ� RI� WKH�
VXEVXUIDFH�ZDWHU�TXDOLW\�SDUDPHWHUV��$W�WKH�VDPH�WLPH��WRSRJUDSKLFDO�VWXGLHV�
RQ�WKH�VWDELOLW\�RI�WKH�VODJ�GXPS�VKDOO�EH�SHUIRUPHG�E\�XVLQJ�WKH� ODQGPDUNV�
PRXQWHG RQ�WKH�GXPS�SODWIRUP�DQG�RQ�WKH�VORSH�

$IWHU� WXUQLQJ� WR� JRRG� DFFRXQW� SDUW� RI� WKH� VODJ� GXPS�� HFRORJL]DWLRQ�
WHFKQRORJLHV� VKDOO� EH� DSSOLHG� IRU� WKH� YROXPH� UHPDLQHG� XQYDOXHG� DIWHU�
H[WUDFWLQJ� WKH� LURQ��7KH�ZRUNV� LQFOXGH�SXWWLQJ�EDFN� WKH� VODJ�GXPS� LQWR� WKH�
IRUHVW�FLUFXLW�DQG�VKDOO�EH�GRQH�E\�VWDJHV�

7KH� HFRORJLFDO� UHFRQVWUXFWLRQ� RI� WKH� ZDVWHV� GXPS� VKDOO� EH�
FRQVLGHUHG�FRPSOHWHG�EDVHG�RQ�VRPH�HYDOXDWLRQ�FULWHULD�UHJDUGLQJ

D��WKH�TXDOLW\�RI�WKH�HQYLURQPHQW�DJHQWV�
E��WKH�ZDVWHV�VHWWOLQJ�
F��3RVVLELOLWLHV�RI�VXEVHTXHQWO\�XVLQJ�WKH�HFRORJLFDOO\�UHEXLOW�ODQG��
7KH� VXEVHTXHQW� XVH� RI� WKH� ORFDWLRQ� VKDOO� EH� GRQH� FRQVLGHULQJ� WKH�

VSHFLILF�FRQGLWLRQV�DQG�UHVWULFWLRQV� LPSRVHG�E\�WKH�H[LVWHQFH�RI�WKH�FRYHUHG�
GXPS� GHSHQGLQJ� RQ� WKH� VWDELOLW\� RI� WKH� ODQG� DQG� WKH� GHJUHH� RI� ULVN� LW� PD\�
SUHVHQW�IRU�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK�
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���&RQFOXVLRQV

�� ,Q�RUGHU�WR�PDNH�WKH�LQGXVWULDO�ZDVWH�GXPSV�VDIH�WKH�UHJXODWLRQV�LQ�
WKH�ILHOG�FRUUHODWHG�ZLWK�WKH�(XURSHDQ�ODZ�SURYLVLRQV�VKDOO�EH�REVHUYHG�

���7KH�VODJ�GXPSV�UHVXOWLQJ�IURP�WKH�PHWDOOXUJLFDO�DQG�V\GHUXUJLFDO�
JURXSV� UHTXLUH� VSHFLDO� DWWHQWLRQ� GXH� WR� WKH� FRPSRQHQWV� LQFOXGHG�� 7KH\�
LQIOXHQFH� VLJQLILFDQWO\� WKH� VWDELOLW\� DQG� FLUFXODWLRQ� RI� WKH� VXUIDFH� DQG�
VXEVXUIDFH�ZDWHUV�

���7KH�GXPS�VDILQJ�PXVW�EH�FDUULHG�RXW�GXULQJ�WKH�RSHUDWLRQ�VWDJH�E\�
DGRSWLQJ� PHDVXUHV� PHDQW� WR� DOORZ� D� FRQWUROOHG� H[SDQVLRQ� DQG� VXSHU�
HOHYDWLRQ�RI�WKH�GXPS�EXW�ZLWKRXW�DIIHFWLQJ�DQG�SROOXWLQJ�WKH�HQYLURQPHQW�RI�
WKH� ORFDWLRQ�� 7KH� UHVHDUFK� FDUULHG� RXW� LQ� WKLV� FDVH� VWXG\� LQGLFDWHV� YDULRXV�
FRQWDPLQDWLRQ�VWDJHV�RI�WKH�VXUIDFH�DQG�VXEVXUIDFH�ZDWHUV�

��� 'XULQJ� WKH� RSHUDWLRQ� DQG� FRQVHUYDWLRQ� VWDJH� WKH� SHUPDQHQW�
PRQLWRULQJ�RI�WKH�SDUDPHWHUV�VSHFLILF�WR�WKH�GXPS�DV�ZHOO�DV�RI�WKH�ORFDWLRQ�
HQYLURQPHQW� VKRXOG� EH� SHUIRUPHG� LQ� RUGHU� WR� UHGXFH� WR� D� PLQLPXP� WKH�
HQYLURQPHQWDO�FRQWDPLQDWLRQ�

��� %RWK� GXULQJ� WKH� GXPS� RSHUDWLRQ� DQG� FRQVHUYDWLRQ� VWDJH� WKH�
ORFDWLRQ�DUHD�VKRXOG�XQGHUJR�DQ�HFRORJ\]DWLRQ�

$FNQRZOHGJPHQWV�� 7KLV� SDSHU� ZDV� UHDOL]HG� ZLWK� WKH� VXSSRUW� RI� 326'58�
&8$1780'2&�³'2&725$/�678',(6�)25�(8523($1�3(5)250$1&(6�,1�
5(6($5&+� $1'� ,129$7,21´� ,'������ SURMHFW� IXQGHG� E\� WKH� (XURSHDQ� 6RFLDO�
)RXQG�DQG�5RPDQLDQ�*RYHUQPHQW�

5()(5(1&(6

$SSHOR�&�$�-���3RVWPD�'���*HRFKHPLVWU\��*URXQZDWHU�DQG�3ROOXWLRQ� %DONHPD�3XE��+RXVH��
������

%ăODQ� 5�3���&RQWULEXĠLL� OD� FUHúWHUHD� VLJXUDQĠHL� vQ� H[SORDWDUH� D� KDOGHORU� GH� VWHULO� vQ�
SULYLQĠD� UHGXFHULL� SRWHQĠLDOXOXL� GH� SROXDUH�� 3K��'��'LVV��� Ä*KHRUJKH�$VDFKL´�
7HFKQLFDO�8QLY����,DúL��������

&KDUEHQHDX�5��-���*URXQGZDWHU�+\GUDXOLFV�DQG�3ROOXWLRQ�7UDQVSRUW��3UHQWLFH�+DOO��1HZ�-HUVH\��
68$��������

'UHYHU� -�,�� 7KH� *HRFKHPLVWU\� RI� 1DWXUDO� :DWHUV�� 6XUIDFH� DQG� *URXQGZDWHU�
(HQYLURQPHQWV��3UHQWLFH�+DOO��1HZ�-HUVH\��86$��������

/XFD�0���%ăODQ�3�5���7KH�0RGHOLQJ�RI�3ROOXWLRQ�3URFHVVHV�LQ�WKH�$UHD�RI�WKH�,QGXVWULDO�:DVWH�
%XO��6W��8QLY��³3ROLWHKQLFD �́7LPLúRDUD����������������+LGURWHKQLFD��������������

/XFD� 0��� &RQVLGHUDWLRQV� 5HJDUGLQJ� WKH� 3ROOXWLRQ� 3KHQRPHQRQ� ,QGXFHG� E\� WKH� 'LUW�
+HDSV��,QWHUQDW��&RQI��Ä'LVDVWHU�DQG�3ROOXWLRQ�0RQLWRULQJ´ ³*K��$VDFKL´�7HFKQ��
8QLY���,DúL��������

0ăQHVFX�6���0DQROH�&���'LDFRQHVFX�0�/���,QJLQHULD�&KLPLFă�6DQLWDUă��(G��0HGLFDOă��
%XFXUHúWL�������

6WHPDWLX�'���0XG�6HWWLQJ�3RQWV ± 5LVN�0DQDJHPHQW��(G��0$75,;�520��%XFXUHúWL��������



 7HFKQLFDO� 'RFXPHQWV�� 6WXGLHV� DQG� $QDO\VHV� 6�&�� $5&(/25� 0,77$/� 6�$��

*DODĠL�
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678',,�35,9,1'�32/8$5($�',1�+$/'(/(�'(�'(ù(85,�
,1'8675,$/(

�5H]XPDW�

$FHVW� VWXGLX� SUH]LQWă�PHWRGD� GH�PRQLWRUL]DUH� D� KDOGHORU� GH� GHúHXUL� UH]XOWDWH�
GLQ� LQGXVWULD� VLGHUXUJLFă� úL� LPSDFWXO� DFHVWRUD� DVXSUD�PHGLXOXL�� 6WXGLXO� GH� FD]� D� � IRVW�
HIHFWXDW�OD�XQ�JUXS�PHWDOXUJLF�GH�vQWUHSULQGHUL�VL�VXEOLQLD]ă�LPSDFWXO�QHJDWLY�DO�KDOGHORU�
DVXSUD�PHGLXOXL� vQFRQMXUăWRU�� 0RQLWRUL]DUHD� D� IRVW� UHDOL]DWă� SH� XUPăWRDUHOH� GRPHQLL��
GHSR]LWDUHD� GHúHXULORU� vQ� PHGLXO� vQFRQMXUăWRU�� H[SORDWDUHD� KDOGHL�� LPSDFWXO� DVXSUD�
PHGLXOXL�HWF��$QDOL]D�HIHFWXDWă�IDFH�UHIHULUH�OD�KDOGHOH�FH�VXQW�LQ�IXQFĠLRQDUH�úL�FHOH�vQ�
FRQVHUYDUH�� /XFUDUHD� GH� IDĠă� DQDOL]HD]ă� GH� DVHPHQHD�� QRLOH� UHJOHPHQWăUL� SULYLQG�
PRQLWRUL]DUHD�DJHQĠLORU�GH�PHGLX�úL�UHFRQVWUXFĠLD�HFRORJLFă�D�]RQHL�




