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([HFXWLYH�6XPPDU\�

$�VXUYH\�RI�URFN\�LQWHUWLGDO�VKRUHV�ZLWKLQ�WKH�0LOIRUG�+DYHQ�:DWHUZD\�ZDV�FDUULHG�RXW�E\�7KH�0DULQH�
%LRORJLFDO�$VVRFLDWLRQ�RI�WKH�8.�IRU�WKH�0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�*URXS�
LQ� ������ 7KH� DLP� ZDV� WR� UH�HVWDEOLVK� URFN\� LQWHUWLGDO� VXUYHLOODQFH� ZLWKLQ�0LOIRUG� +DYHQ�:DWHUZD\�
XVLQJ� VWDQGDUGLVHG�� QDWLRQDOO\� UHFRJQLVHG� SURWRFROV� DW� VL[� ORFDWLRQV� ZKHUH� SUHYLRXV� VXUYH\V� KDG�
EHHQ�FDUULHG�RXW���7KH�VXUYH\�ZDV�FRQGXFWHG�RQ�VSULQJ�WLGHV�EHWZHHQ�$XJXVW�����WK�������3URWRFROV�
FRPELQHG� EURDGVFDOH� VXUYH\V� RI� LQYHUWHEUDWHV� DQG� PDFURDOJDH� XVLQJ� WKH� 0DU&OLP� 6$)&25�
PHWKRGRORJ\�ZLWK�TXDQWLWDWLYH�FRXQWV�RI�NH\�VWUXFWXUDO�DQG�IXQFWLRQDO�VSHFLHV�DQG�IUHTXHQF\�FRXQWV�
IRU�DOO�VSHFLHV�HQFRXQWHUHG�ZLWKLQ�UDQGRP�TXDGUDWV�LQ�WKH�KLJK��PLG�DQG�ORZVKRUH�]RQHV�DW�HDFK�VLWH���
:KHUH�FRPSDUDEOH��SXEOLVKHG�KLVWRULFDO�GDWD�ZDV�FRPSDUHG�WR�WKH�FXUUHQW�VWDWXV�DQG�UHFHQW�WUHQGV�
ZLWKLQ�HDFK�VLWH��DQG�DORQJ�WKH�:DWHUZD\�DV�D�ZKROH���'DWD�FROOHFWHG�ZLWKLQ�0LOIRUG�+DYHQ�:DWHUZD\�
ZDV� DOVR� SODFHG� LQWR� D� ZLGHU� JHRJUDSKLFDO� FRQWH[W� E\� FRPSDULVRQ� ZLWK� WKH� 8.� 0DU&OLP� VXUYH\V�
FDUULHG�RXW�LQ�������

6LWHV�ZHUH�UHPDUNHG�XVLQJ�SHUPDQHQW�IL[HG�PDUNHUEROWV�VWDUWLQJ�IURP�WKH�VDPH�SRLQW�DERYH�0+:6�
ZKHUH�WKH�KLJKHVW�2358�PDUNHU�ZDV�ORFDWHG�LQ��������7ZR�PDUNHUEROWV�ZHUH�SODFHG�DW�KLJKVKRUH��
PLGVKRUH�DQG�ORZVKRUH�WR�PDUN�WKH�RXWHU�HGJHV�RI�WKH�VXUYH\�DUHD�DQG�IDFLOLWDWH�DFFXUDWH�UHORFDWLRQ��
5DQGRP� TXDGUDWV� ZHUH� XVHG� LQ� WKH� ����� VXUYH\� IRU� LPSURYHG� VWDWLVWLFDO� UREXVWQHVV� RYHU� IL[HG�
WUDQVHFWV�DQG�TXDGUDWV�VR�KLVWRULFDO�WUDQVHFW�OLQHV�ZHUH�QRW�UHPDUNHG�

7KH�URFN\�LQWHUWLGDO�UHJLRQ�RI�0LOIRUG�+DYHQ�:DWHUZD\�ZDV�KHDOWK\�LQ�������&RPPXQLW\�FRPSRVLWLRQ�
DQG� DEXQGDQFHV� RI� NH\� WD[D� ZHUH� FKDUDFWHULVWLF� RI� KHDOWK\� VLWHV� DORQJ� D� JUDGLHQW� RI� LQFUHDVLQJ�
H[SRVXUH�DQG�VDOLQLW\� IURP�WKH�XSVWUHDP�VLWH��&RVKHVWRQ�)ROO\� WR� WKH�GRZQVWUHDP�VLWH��'DOH�3RLQW���
7KHUH�ZHUH��KRZHYHU��KLJK�QXPEHUV�RI�QRQ�QDWLYH�VSHFLHV� LQ�FRPSDULVRQ� WR� WKH�8.�ZLGH�0DU&OLP�
GDWDEDVH�� ZKLFK� LV� OLNHO\� WR� KDYH� UHVXOWHG� IURP� WUDQVIHUHQFH� YLD� WKH� KLJK� YROXPH� RI� LQWHUQDWLRQDO�
VKLSSLQJ�DQG�UHFUHDWLRQDO�YHVVHO�WUDIILF�WR�DQG�IURP�WKH�:DWHUZD\���

6HYHUDO�VSHFLHV�KDYH�LQFUHDVHG�LQ�DEXQGDQFH�VLQFH�SUHYLRXV�VXUYH\V��2VLOLQXV�OLQHDWXV�ZDV�VOLJKWO\�
LPSDFWHG�E\�WKH�6HD�(PSUHVV�RLO�VSLOO�LQ�������EXW�LQFUHDVHG�LQ�DEXQGDQFH�RQ�H[SRVHG�VKRUHV�LQ�WKH�
YLFLQLW\�RI�0LOIRUG�+DYHQ�WKURXJKRXW� WKH�����V� LQ�UHVSRQVH�WR�FOLPDWH�ZDUPLQJ��$EXQGDQFHV�ZLWKLQ�
WKH�:DWHUZD\�DUH�DOVR�KLJKHU�WKDQ�LQ�WKH�����V�DQG�����V��1XFHOOD�ODSLOOXV�LQFUHDVHG�LQ�DEXQGDQFH�
DW� VRPH�VLWHV�DIWHU� WKH�7%7�EDQ� LQ� WKH�PLG�����V��DQG�ZDV�&RPPRQ�DW�6DZGHUQ�3RLQW�DQG�'DOH�
3RLQW� LQ� ������ EXW� DEXQGDQFHV� ZHUH� VWLOO� RQO\� )UHTXHQW� DW� /ODQUHDWK� DQG� *UHDW� &DVWOH� +HDG�� $�
VLJQLILFDQW�GHFOLQH�ZDV�UHFRUGHG�IRU�$VFRSK\OOXP�QRGRVXP�DW�/ODQUHDWK��ZKHUH�WKH�\RXQJ�SRSXODWLRQ�
LQGLFDWHG�UHFRYHU\�IURP�UHFHQW�GLVWXUEDQFH��6LWH�VSHFLILF�FKDQJHV�ZHUH�IHZ��0DFURDOJDO�GLYHUVLW\�KDG�
LQFUHDVHG�VLQFH�WKH�����V�DW�&RVKHVWRQ�)ROO\��DQG�D�VKLIW�LQ�WKH�GRPLQDQW�EDUQDFOH�IURP�&KWKDPDOXV�
PRQWDJXL�WR�6HPLEDODQXV�EDODQRLGHV�FRXOG�EH�VHHQ�EHWZHHQ������������DQG������DW�*UHDW�&DVWOH�
+HDG�� 1RQH� RI� WKHVH� FKDQJHV� DSSHDUHG� WR� KDYH� VLJQLILFDQWO\� DOWHUHG� HFRV\VWHP� VWUXFWXUH� DQG�
IXQFWLRQ�DW�WKHVH�VLWHV��

$QQXDO�VXUYH\V�XVLQJ� WKH�VDPH�PHWKRORGJLHV�DUH�UHFRPPHQGHG� WR�PDLQWDLQ�D� WLPH�VHULHV� WR� WUDFN�
FKDQJHV�ZLWKLQ�0LOIRUG�+DYHQ�:DWHUZD\�DQG�LQ�WKH�ZLGHU�0DU&OLP�8.�FRQWH[W��7KHVH�VKRXOG�LQFOXGH�
PRQLWRULQJ�RFFXUUHQFH�DQG�VSUHDG�RI�QRQ�QDWLYH�VSHFLHV���
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&U\QRGHE�*ZHLWKUHGRO�

<Q�������FDIRGG�DUROZJ�R�ODQQDX�UK\QJODQZRO�FUHLJLRJ�\Q�1\IUIIRUGG�$EHUGDXJOHGGDX�HL�J\QQDO�JDQ�
*\PGHLWKDV�%LROHJ�)RURO�\�'8�DU�UDQ�*U S�*RUXFKZ\OLR�$PJ\OFKHGGRO�'\IUIIRUGG�$EHUGDXJOHGGDX��
<� QRG� RHGG� DLOVHI\GOX� JZDLWK� JRUXFKZ\OLR� DUGDORHGG� UK\QJODQZRO� FUHLJLRJ� \Q� 1\IUIIRUGG�
$EHUGDXJOHGGDX�JDQ�GGHIQ\GGLR�SURWRFRODX�VDIRQRO�D�JDLII�HX�F\GQDERG�\Q�JHQHGODHWKRO��&DIRGG�\�
JZDLWK� HL� J\QQDO� PHZQ� FKZH� OOHROLDG� OOH¶U� RHGG� DURO\JRQ� ZHGL¶X� F\QQDO� R¶U� EODHQ�� &\QKDOLZ\G� \U�
DUROZJ�\Q�\VWRG�JRUOODQZ�UKZQJ���D����$ZVW�������5RHGG�\�SURWRFRODX¶Q�F\IXQR�DURO\JRQ�DU�UDGGID�
HDQJ�R� LQIHUWHEUDWDX�D�PDFURDOJkX��JDQ�GGHIQ\GGLR�PHWKRGROHJ�6$)&25�0DU&OLP��k�JZDLWK�F\IULI�
QLIHU� \� UK\ZRJDHWKDX� VZ\GGRJDHWKRO� D� VWUZ\WKXURO� DOOZHGGRO� DF� DPOGHU� \U� KROO� U\ZRJDHWKDX� D�
ZHOZ\G�PHZQ�FZDGUDWDX�D�GGHZLVZ\G�DU�KDS�\P�PKDUWKDX�XFKDI��FDQRO�DF�LVDI�\�ODQ�DU�ERE�VDIOH��
/OH¶U� RHGG� K\QQ\¶Q� ERVLEO�� F\PKDUZ\G� \� GDWD� KDQHV\GGRO� D� J\KRHGGZ\G� k� VWDWZV� SUHVHQQRO� D�
WKXHGGLDGDX� GLZHGGDU� \P�PKRE� VDIOH� DF� DU� K\G� \� 'G\IUIIRUGG� \Q� HL� FK\IDQUZ\GG�� &DIRGG� GDWD� D�
JDVJOZ\G�\Q�1\IUIIRUGG�$EHUGDXJOHGGDX�HL�URL�\Q�HL�J\G�GHVWXQ�GDHDU\GGRO�HKDQJDFK�KHI\G��WUZ\�HL�
J\PKDUX�DJ�DURO\JRQ�0DU&OLP�D�J\QKDOLZ\G�\QJ�QJZHGGLOO�\�'8�\Q�������

'HIQ\GGLZ\G� EROOWLDX� PDUFLR� VHI\GORJ� D� SKDUKDRO� L� DLOIDUFLR� VDIOHRHGG�� JDQ� GGHFKUDX� R¶U� SZ\QW�
XZFKEHQ�F\PHGU�SHQOODQZ�\�JRUOODQZ�OOH�UKRGGZ\G�PDUFLZU�XFKDI�2358�\Q�������&DIRGG�GDX�IROOW�
PDUFLR� HX� UKRL� DU� UDQ� XFKDI�� JDQRO� DF� LVDI� \� ODQ� L� IDUFLR� \P\ORQ� DOODQRO� DUGDO� \U� DUROZJ�D� KZ\OXVR�
JZDLWK�DLO�OHROL�F\ZLU��'HIQ\GGLZ\G�FZDGUDWDX�D�GGHZLVZ\G�DU�KDS�\Q�DUROZJ�������D�RHGG�\Q�F\QQLJ�
GDWD� \VWDGHJRO� PZ\� FDGDUQ� QD� FKZDGUDWDX� D� WKUDZVOXQLDX� VHI\GORJ�� DF� IHOO\� QL� FKDIRGG� OOLQHOODX�
WUDZVOXQLDX�KDQHV\GGRO�HX�KDLOIDUFLR�

5RHGG�DUGDO�U\QJODQZRO�JUHLJLRJ�'\IUIIRUGG�$EHUGDXJOHGGDX�\Q�LDFK�\Q�������5RHGG�F\IDQVRGGLDG�\�
F\PXQHGDX�D�KHODHWKUZ\GG�WDFVRQDX�DOOZHGGRO�\Q�QRGZHGGLDGRO�R�VDIOHRHGG�LDFK��DF�ZUWK�I\QG�R¶U�
VDIOH�L�I\Q\¶U�QDQW�\Q�&RVKHVWRQ�)ROO\�L¶U�VDIOH�L�ODZU�\�QDQW�\Q�'DOH�3RLQW�URHGG�\U�DPRGDX�\Q�WURL¶Q�
IZ\�DJRUHG�DF�\Q�IZ\�KDOOW��)RGG�E\QQDJ��URHGG�QLIHURHGG�PDZU�R�U\ZRJDHWKDX�HVWURQ�\Q�EUHVHQQRO�
R�J\PKDUX�FDQO\QLDGDX¶U�DUROZJ�KZQ�k�FKURQID�GGDWD�0DU&OLP�V\¶Q�EHUWKQDVRO� L¶U�'8�J\IDQ��0DH
Q�
GHE\JRO�ERG�\�UK\ZRJDHWKDX�K\Q�ZHGL¶X�WURVJOZ\GGR�L¶U�VDIOH�JDQ�\�OORQJDX�UK\QJZODGRO�D¶U�F\FKRG�
KDPGGHQ�QLIHUXV�LDZQ�V\¶Q�WHLWKLR�L¶U�'G\IUIIRUGG�DF�RGGL�\QR��

0DH�QLIHU�R�U\ZRJDHWKDX�ZHGL�GRG�\Q�IZ\�KHODHWK�HUV�\U�DURO\JRQ�EODHQRURO��5RHGG�JROO\QJLDG�ROHZ¶U�
6HD�(PSUHVV�\Q������ZHGL�FDHO�UK\ZIDLQW�R�HIIDLWK�DU�2VLOLQXV�OLQHDWXV��RQG�GDHWK�\�UK\ZRJDHWK�\Q�
IZ\�KHODHWK�DU� ODQQDX�DJRUHG�\QJ�QJK\IILQLDX�$EHUGDXJOHGGDX�GUZ\�J\GRO�GHJDZG�F\QWDI�\U���DLQ�
JDQULI�R�JDQO\QLDG�L¶U�IIDLWK�ERG�\U�KLQVDZGG�\Q�F\QKHVX��0DH¶U�UK\ZRJDHWK�KHI\G�\Q�IZ\�KHODHWK�\Q�\�
'G\IUIIRUGG�QDJ�\U�RHGG�\Q�\U�����DX�D¶U�����DX��'DHWK�1XFHOOD�ODSLOOXV�\Q�IZ\�KHODHWK�PHZQ�UKDL�
VDIOHRHGG�DU�{O�L�7%7�JDHO�HL�ZDKDUGG�\QJ�QJKDQRO�\U�����DX��RQG�QLG�RHGG�\�UK\ZRJDHWK�L¶Z�JZHOG�
\Q� KHODHWK� LDZQ� \Q� /ODQUHDWK�� &RIQRGZ\G� JRVW\QJLDG� V\OZHGGRO� PHZQ�$VFRSK\OOXP� QRGRVXP� \Q�
/ODQUHDWK��OOH¶U�RHGG�\�EREORJDHWK�LIDQF�\Q�DUZ\GG�R¶U�IIDLWK�ERG�\�EREORJDHWK�\Q�JZHOOD�DU�{O�GLRGGHI�
DIORQ\GGZFK�\Q�GGLZHGGDU��3ULQ�RHGG�\�QHZLGLDGDX�D�RHGG�\Q�EHQRGRO�L�VDIOH��5RHGG�DPU\ZLDHWK�\�
PDFURDOJkX�ZHGL�F\Q\GGX�HUV�\U�����DX�\Q�&RVKHVWRQ�)ROO\��D�UKZQJ������������D������JZHOZ\G�
\U�Z\UDQ�&KWKDPDOXV�PRQWDJXL�\Q�GRG�\Q�IZ\�DPOZJ�QD¶U�Z\UDQ�6HPLEDODQXV�EDODQRLGHV�\Q�*UHDW�
&DVWOH�+HDG��1LG�RHGG�\Q�\PGGDQJRV�ERG�\U�XQ�R¶U�QHZLGLDGDX�K\Q�ZHGL�DFKRVL�QHZLG�V\OZHGGRO�L�
VWUZ\WKXU�D�VZ\GGRJDHWK�\U�HFRV\VWHP�\Q�\�VDIOHRHGG�GDQ�V\OZ��

$UJ\PKHOOLU� \�G\OLG� F\QQDO�DURO\JRQ�EO\Q\GGRO�JDQ�GGHIQ\GGLR¶U�XQ�PHWKRGROHJDX��HU�PZ\Q�F\QQDO�
F\IUHV�R�DPVHURHGG�FDVJOX�GDWD�L�ROUKDLQ�QHZLGLDGDX�\Q�1\IUIIRUGG�$EHUGDXJOHGGDX�DF�\QJ�QJK\G�
GHVWXQ� HKDQJDFK� 0DU&OLP� \Q� \� '8�� '\ODL¶U� DURO\JRQ� K\Q� J\QQZ\V� JZDLWK� PRQLWUR� SUHVHQROGHE�
UK\ZRJDHWKDX�HVWURQ�D�PRQLWUR¶U�PRGG�\�PDHQW�\Q�\POHGX��


