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*RUGRQ�5RVV�� 1�,')�� RI�
<XFDLSD�� 2EHUPHLHU�� DQ�
$55/� 2IILFLDO� 2EVHUYHU�
LQ� 2UDQJH� &RXQW\�� ZDV�
����*RUGRQ�5RVV�ZDV�����
�
�0LNH� DQG� 'DYH� ZHUH�
VRPH� RI� WKH� EHVW� 7�
KXQWHUV� LQ� WKH� EL]��� VDLG�
6FRWW� 3UHVV�� 1�6$3�� FDOO�
LQJ� ERWK� �WUXH� DVVHWV� WR�
WKLV� KREE\��� ,Q� KLV� UROH�
DV�DQ�22��2EHUPHLHU�UH�
SRUWHGO\� KDG� SDUWLFL�
SDWHG� LQ� WKH� LQIDPRXV�
-DFN�*HUULWVHQ�UDGLR�MDP�
PLQJ�FDVH�LQ�WKH�/RV�$Q�
JHOHV�DUHD��

$FFRUGLQJ� WR� PHGLD� DF�
FRXQWV�� D� .HUQ� &RXQW\�
6KHULII
V� 'HSDUWPHQW�
VHDUFK�DQG�UHVFXH� WHDP�
ORFDWHG�WKH�YLFWLPV�HDUO\�
0RQGD\�� 0D\� ���� 2EHU�
PHLHU� ZDV� GULYLQJ� WKH�
����� ��ZKHHO�GULYH� -HHS�
&KHURNHH� WKDW� DSSDU�
HQWO\�ZHQW�RXW�RI�FRQWURO�
RQ� &RRN� 3HDN� 5RDG�
ZKLOH� WKH� SDLU� ZDV� SUR�
FHHGLQJ� WR� WKH� QH[W� KLG�
GHQ� WUDQVPLWWHU� VLWH�� $I�
WHU� FDURPLQJ� RII� D� URFN�
ZDOO��WKH�YHKLFOH�FURVVHG�
WKH� URDG� DQG� SOXQJHG�
GRZQ� D� ����IRRW� FOLII��
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1RYHO� DSSOLFDWLRQ� RI�
ORZ� FRVW� FRPSRQHQWV�
UHVXOW� LQ� D� XQLTXH� UH�
FHLYHU�GHVLJQ� IRU� WKH�K�
I�� DPDWHXU� EDQGV�� %\�
+DQQHV � &RH W] HH ��
=6�%=5�� )URP� WKH� )HE�
UXDU\� ����� (OHFWURQLFV�
	�:LUHOHVV�:RUOG�
�
7RGD\
V� OLVWHQHUV� DVN� D�
ORW� IURP� D� UDGLR� UH�
FHLYHU�� $PRQJ� RWKHU�
WKLQJV�� LW� LV�H[SHFWHG� WR�
EH� DEOH� WR� GHPRGXODWH�
D� YHU\� ZHDN� VLJ�
QDO� �� VRPHWLPHV� ZLWK�
VRPH� YHU\� VWURQJ� ORFDO�
WUDQVPLVVLRQV� RQO\� D�
IHZ�NLORKHUW]�DZD\��7KLV�

KDV� PDGH� WKH� GLVWRUWLRQ�
IUHH� G\QDPLF� UDQJH� RI�
WKH�UHFHLYHU�YHU\�LPSRU�
WDQW�� DORQJ�ZLWK� VHOHFWLY�
LW\�DQG��IRU�YKI�UHFHLYHUV��
QRLVH�ILJXUH��
�
)RU�D�KLJK�IUHTXHQF\�UH�

FHLYHU�� WKH� GLVWRU�
WLRQ�IUHH� G\QDPLF� UDQJH�
LV� WR� D� JUHDW� H[WHQW� GH�
WHUPLQHG� E\� WKH� PL[HU��
RU�PL[HUV��XVHG��
�
�
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(continued from page 1) 
7KH\�ZHUH�UHSRUWHG�PLVVLQJ�DI�
WHU� IDLOLQJ� WR� FKHFN� LQ� ZLWK� 7�
KXQW�RUJDQL]HUV��
*UHJ� 3LWWD�� .)�'%-�� UHSRUWV�
2EHUPHLHU� DQG� *RUGRQ�5RVV�
ZHUH� RQ� D� KDOI�GD\� PXOWLSOH�
WUDQVPLWWHU�7�KXQW���%RWK�.�61(�
DQG� 1�,')� ZHUH� H[SHUW� WUDQV�
PLWWHU� KXQWHUV�� HDFK� ZLWK� KXQ�
GUHGV� RI� KXQWV� FRPSOHWHG��
UDQNLQJ� ZLWK� WRS� VFRUHV� LQ�
PRVW���KH�VDLG��
$55/� $PDWHXU� 5DGLR� 'LUHFWLRQ�
)LQGLQJ� �$5')�� &RRUGLQDWRU�
-RH� 0RHOO�� .�29�� NQHZ� ERWK�
PHQ�� +H� QRWHV� WKDW� 2EHUPHLHU�
KDG� VXIIHUHG� D� VSRUWV�UHODWHG�
VSLQDO�FRUG�LQMXU\�WKDW�OHIW�KLP�D�
SDUDSOHJLF�� �+H� GLG� DOO� WKH�
DGDSWLYH� ZRUN� RQ� KLV� YHKLFOHV��
RI�ZKLFK�KH�KDG�TXLWH�D�IHZ�WKDW�
KH� XVHG� RYHU� WLPH� IRU� 5')���
0RHOO�VDLG��'HVSLWH�KLV�SK\VLFDO�
OLPLWDWLRQV��2EHUPHLHU�DOVR�HQ�
MR\HG� IR[KXQWLQJ� IURP� KLV�
ZKHHO�FKDLU��
0RHOO� VD\V� *RUGRQ�5RVV� KDG�
EHHQ� D� SURILFLHQW� PRELOH� 7�
KXQWHU�IRU�PDQ\�\HDUV��+H�WRRN�
D�EULHI�KLDWXV�DIWHU�KLV�ILUVW�FKLOG�
ZDV� ERUQ� LQ� $SULO� ����� �KLV�
ZLIH��0HODQLH��LV�.)�*:9���EXW�
KH� UHFHQWO\� EHFDPH� DFWLYH�
DJDLQ��
$FFRUGLQJ�WR�0RHOO��WKH�PRELOH�
WUDQVPLWWHU�KXQWV� WDNH�SODFH�RQ�
WKH� IRXUWK� 6DWXUGD\� RI� HDFK�
PRQWK� RQ� ��PHWHU� )0� VLPSOH[��
VWDUWLQJ� RXW� IURP� D� KLOOWRS� LQ�
5DQFKR� 3DORV� 9HUGHV�� +H� VD\V�
LW
V�QRW�XQFRPPRQ� IRU� WKH�PDLQ�
KLGGHQ� WUDQVPLWWHU� WR� EH� KXQ�
GUHGV�RI�PLOHV�DZD\������KLJK�
ZD\� PLOHV� LQ� WKLV� LQVWDQFH��

(GLWRUV�&RPPHQWV�	�1HZV�
7KH���������$PDWHXU�5DGLR�5H�
SHDWHU�6\VWHP�LV�FROOHFWLQJ�GR�
QDWLRQV� WR� KHOS� 0HODQLH�
*RUGRQ�5RVV�� D� VWD\�DW�KRPH�
PRP��,W�DOVR�ZLOO�GRQDWH�DOO�SUR�
FHHGV� IURP� LWV� ��WK� DQQXDO� ����
&KLOL�&RRN�RII�-XQH�����9LVLW�WKH�
�������� :HE� VLWH� KWWS���
ZZZ����RQOLQH�FRP� IRU� DGGL�
WLRQDO�LQIRUPDWLRQ��
>3OHDVH� WDNH�QRWH�RI� WKH�DERYH��
WKRVH� RI� \RX� ZDQWLQJ� WR� WDNH�
SDUW� LQ� WKH� XSFRPLQJ� IR[�
KXQWV�@�
�
�
,I�\RX�ZDQW�WR�OLVW�WR�WKH�6$5/�
EXOOHWLQ�RQ�WKH�,QWHUQHW«�
%URZVH�WR����
K W W S � � � Z Z Z �
SLUDWHUDGLRQHWZRUN�FRP��
1RWH� WKH� ¶SLH� UDW·� UDGLR� QHW�
ZRUN��+�,��
�
�
:K\�GLGQ·W�LW�ZRUN"�
7KHUH� DUH� VHYHUDO� UHDVRQV� WKH�
SURGXFW�KDV�IDLOHG�WR�PHHW�\RXU�
H[SHFWDWLRQV��
�
��\RX�KDYH�OLNHO\�LQVWDOOHG�LW�XS�
VLGH�GRZQ��
�� � <RXU� DQWHQQD� LV� GHIHFWLYH��
WKH� SURGXFW� LV� QRW�PHDQW� WR� EH�
XVHG�ZLWK�D�GHIHFWLYH�DQWHQQD��
��([SRVXUH�WR�ZHDWKHU�KDV�QXO�
OLILHG�\RXU�ZDUUDQW\��
�� 7KHUH� LV� DQ� LPSURYHG� UH�
SODFHPHQW� SURGXFW� DYDLODEOH�
DQG� \RX� PD\� ZLVK� WR� XSJUDGH�
DW�D�VSHFLDO�SULFH��
�
GH�:�&&:�-RKQ�
�
�
6R� \RX� WKLQN� \RX� KDYH� SURE�
OHPV�ZLWK�\RXU�QHLJKERXUV«�
%URZVH�WR����

KW WS �� �ZZZ�\RXWXEH�FRP�
ZDWFK"Y D&B(H:6.-,,��
�
�
-%���������
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(Continued from page 1) 
0L[HU� XVLQJ� DQ� DQDORJXH�
VZLWFK��
7KH� KHDUW� RI� WKLV� GLUHFW�FRQ�
YHUVLRQ� UHFHLYHU� LV� D� ORZ�FRVW�
��+&����� F�PRV� DQDORJXH�
VZLWFK� LPSOHPHQWHG�DV�D�GRX�
EOH�EDODQFHG� PL[HU�� 7KH�
V Z L W F K L Q J � V S H H G � R I�
KLJK�VSHHG� F�PRV� PDNHV� LW�
SRVVLEOH� WR�XVH� WKLV� ORJLF� IDP�
LO\�ULJKW�WKURXJK�WKH�K�I��VSHF�
WUXP��L�H��IURP���WR���0+]��
�
7KH�VZLWFKHV� LQ� WKH���+&�����
,&�UHSODFH� WKH�GLRGH�VZLWFKHV�
IRXQG� LQ� D� FRQYHQWLRQDO� GLR�
GH�ULQJ� PL[HU�� )LJ�� ��� ,Q� WKH�
FRQYHQWLRQDO� QRUPDO� GLRGH�
PL[HU��/RFDO�RVFLOODWRU��U�I��DQG�
LQWHUPHGLDWH�IUHTXHQF\� VLJ�
QDOV� DUH�FRXSOHG� WR� WKH�GLRGH�
ULQJ� YLD� WZR� U�I�� WUDQVIRUPHUV��
7ZR� ORFDO� RVFLOODWRU� VLJQDOV�
WKDW� DUH����R� RXW�RI�SKDVH�DUH�
IHG�WR�WKH�GLRGH�TXDG�E\�WKH�U�
I��WUDQVIRUPHU��
�
3KDVH� VKLIW� LV� DFFRPSOLVKHG�
ZLWK� WKH� DLG� RI� D� UDGLR�IUH�
TXHQF\� WUDQVIRUPHU�� FDXVLQJ�
WZR� SDLUV� RI� GLRGHV� WR� DOWHU�
QDWHO\�FRQGXFW�RQ�WKH�SRVLWLYH�
DQG�QHJDWLYH�F\FOHV�RI� WKH� OR�
FDO�RVFLOODWRU� VLJQDO�� 7KH� FRQ�
GXFWLQJ�GLRGHV�WKXV�VZLWFK�WKH�
UI� VLJQDO� WR� WKH� LQWHUPHGL�
DWH�IUHTXHQF\�SRUW� DW� WKH� UDWH�
RI�WKH�ORFDO�RVFLOODWRU�VLJQDO��
�
)RU� D� GLRGH� WR� IXQFWLRQ� VDWLV�
IDFWRULO\� DV� D� VZLWFK�� WKH�
VZLWFKLQJ� VLJQDO� QHHGV� WR� EH�
PXFK�PRUH�SRZHUIXO� WKDQ� WKH�
VLJQDO�EHLQJ�VZLWFKHG��)RU�WKLV�
UHDVRQ� VRPH�KLJK� OHYHO�GLRGH�
ULQJ� PL[HUV� PDNH� XVH� RI� D�
���G%P��L�H�����P:��ORFDO�RV�

0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�
FLOODWRU� OHYHO� WR� SURYLGH� JRRG�
VWURQJ�VLJQDO�KDQGOLQJ�FDSDELO�
LW\��
�
(YHQ�WKHQ�D�GLRGH�LV�QRW�D�SHU�
IHFW� VZLWFK� GXH� WR� WKH� WUDQVIHU�
IXQFWLRQ�RI� WKH�GLRGH�QRW�EHLQJ�
����� OLQHDU�� 7KLV� LV� RQH� RI� WKH�

FDXVHV�RI� WKH�XQZDQWHG�PL[LQJ�
SURGXFWV� WKDW� EHFRPH� D� ELJ�
SUREOHP� ZKHQ� VWURQJ� VLJQDOV�
IURP�WKH�DQWHQQD�DUH�SUHVHQW�DW�
WKH� UI� LQSXW� SRUW�� :LWK� D�
KDOI�ZDWW� ORFDO� RVFLOODWRU� VLJQDO�
UDGLDWLRQ�DOVR�QHHGV�VRPH�VSH�
FLDO�FRQVLGHUDWLRQV��
�
,Q� WKH� PL[HU� WR� EH� GHVFULEHG��
WKH� GLRGHV� DUH� UHSODFHG� ZLWK�

WKH� DQDORJXH� VZLWFKHV� RI� D�
��+&������ 7KH� JDWHV� RI� D�
��+&���KH[�LQYHUWHU�DUH�XVHG�
WR�VSOLW�WKH�ORFDO�RVFLOODWRU�VLJ�
QDO�LQWR�WZR�VLJQDOV�ZLWK�D����R�
SKDVH�GLIIHUHQFH��
�
7KLV� GHYLFH� DOVR� FRQYHUWV� WKH�

ORFDO�RVFLOODWRU� VLJQDO� WR� D�
VTXDUH� ZDYH�� 8VLQJ� WKH� LQ�
YHUWHU�DOORZV�RQH�RI�WKH�PL[HU�
U�I�� WUDQVIRUPHUV� UHTXLUHG� E\�
WKH�GLRGH�ULQJ�PL[HU�WR�EH�UH�
SODFHG� ZLWK� DQ� LQH[SHQVLYH�
F�PRV� LQWHJUDWHG�FLUFXLW��2QO\�
WKH� U�I�� VLJQDO� QHHGV� WR� EH�
WUDQVIRUPHU� FRXSOHG� LQWR� WKH�
PL[HU��

(Continued page 4) 
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(Continued from page 3) 
7ZR�VZLWFKHV�DUH�XVHG�LQ�SDUDO�
OHO� WR� UHGXFH� WKH� RQ� UHVLVWDQFH�

ZLWK�9FF���GF�ELDV� DSSOLHG� YLD�
WKH� UI� WUDQVIRUPHU�� )LJ�� ��� $V�
ORQJ� DV� WKH� LQSXW� OHYHO� LV� KLJK�
HQRXJK� WR� DFWLYDWH� WKH� 6FKPLWW�
WULJJHU��WKH�PL[HU�LV�LQVHQVLWLYH�
WR� WKH� GULYH� OHYHO� DQG� ZDYH�
IRUP�RI� WKH� ORFDO� RVFLOODWRU� VLJ�
QDO��
�
6TXDUH� ZDYH� VZLWFKLQJ� VLJQDO�
KDV� D� QRW� VR� REYLRXV�� EXW� YHU\�
XVHIXO� FKDUDFWHULVWLF�� WKH�PL[HU�
UHVSRQGV� WR� KDUPRQLFV� RI� WKH�
ORFDO�RVFLOODWRU�VLJQDO��DOWKRXJK�
ZLWK� UHGXFHG� SHUIRUPDQFH��
7KLV� KDUPRQLF� PL[LQJ� WHFK�
QLTXH� LV� RIWHQ� XVHG� E\� PLFUR�
ZDYH� HQJLQHHUV� IRU� WKH� GRZQ�
FRQYHUVLRQ�RI�D�PLFURZDYH�VLJ�
QDO� WR� D�PRUH�PDQDJHDEOH� IUH�
TXHQF\��
�
:KHQ�WKH�PL[HU�LV�XVHG�LQ�D�GL�
UHFW� FRQYHUVLRQ� UHFHLYHU�� IRU�
H[DPSOH� DW� �0+]�� VLJQDOV� RQ�
����������0+]��HWF���ZLOO�DOVR�EH�

PL[HG�GRZQ�WR�EDVH�EDQG��
�
)RUWXQDWHO\� � WKH� DERYH�

PHQWLRQHG� IUHTXHQFLHV� DUH� DOO�
KDUPRQLFDOO\� UHODWHG� DPDWHXU�
EDQGV��$�VXLWDEOH�EDQG�SDVV�ILO�
WHU� EHWZHHQ� WKH� DQWHQQD� DQG�
WKH�PL[HU�LV�DOO�WKDW�LV�QHHGHG�WR�
VHOHFW� WKH�EDQG�RI� LQWHUHVW�� ,W� LV�
WKXV� SRVVLEOH� WR� XVH� WKH� VDPH�
ORFDO�RVFLOODWRU�IRU�D�PXOWL�EDQG��
GLUHFW�FRQYHUVLRQ�UHFHLYHU��

�
%XW� XQIRUWXQDWHO\�� WKHUH� DUH�

WUDGHRIIV�� 7KH�SHQDOW\� IRU�PXOWL�
EDQG�RSHUDWLRQ�LV�LQFUHDVHG�LQ�
VHUWLRQ� ORVV� WKURXJK� WKH� PL[HU�

DQG� UHGXFHG� G\QDPLF� UDQJH�
ZKHQ�RSHUDWLQJ�RQ�WKH�KDUPRQ�
LFV�� )RUWXQDWHO\� WKRXJK�� WKH�
VHQVLWLYLW\� FDQ� HDVLO\� EH� LP�
SURYHG�E\�DQ� U�I��SUH�DPSOLILHU�
DKHDG�RI�WKH�PL[HU��
�
7KH� F�PRV� DQDORJXH� VZLWFKHV�
XVHG� LQ� WKH�PL[HU�DUH�YHU\� OLQ�

HDU�ZKHQ�VZLWFKHG�RQ�DQG�JLYH�
(continued on page 5) 

0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�

)UHTXHQF\� %DQGZLGWK�� 0LQLPXP�� 7HVW�WRQH� 'LVWRUWLRQ�IUHH�
� � GLVFHUQDEOH�VLJQDO� 6SDFLQJ� G\QDPLF�UDQJH�

�0+]�� �N+]�� �G%P�� ���N+]�� �GE��
������ ���� ����� ��� ����
������� ���� ����� ��� ����
������� ���� ����� ��� ����
������� ���� ����� ��� ���

7KH�WKHRUHWLFDO�QRLVH�IORRU�LQ�D����N+]�EDQGZLGWK�LV�DW�������G%P��7KH�PHDVXUHG�����G%P�PLQL�
PXP�GLVFHUQLEOH� OHYHO�DW�D��0+]�UI� LQSXW�UHSUHVHQWV�D�UHFHLYHU�QRLVH� ILJXUH�RI�DURXQG���G%� LQ�
���N+]� EDQGZLGWK�� 7KLV� LV� PDGH� XS� E\� WKH� PL[HU
V� �G%� LQVHUWLRQ� ORVV�� �G%� WKURXJK� WKH� U�I�
EDQG�SDVV� ILOWHU�DQG��G%�FRQWULEXWHG�E\�WKH� LPDJH�WKDW� LV�DOVR�PL[HG�GRZQ�WR�EDVH�EDQG��7KH�
PHDVXUHG�DQG�FDOFXODWHG�YDOXHV�FRUUHODWH�IDLUO\�ZHOO�IRU�D�FKDQJH��

'LUHFW�FRQYHUVLRQ�UHFHLYHU�SHUIRUPDQFH�VXPPDU\ 
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0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�

RVFLOODWRU� UXQQLQJ� DW� YHU\�
QHDUO\� WKH� VDPH� IUHTXHQF\� DV�
WKH� UHFHLYHG� VLJQDO�� 7KLV� HQ�
DEOHV� 0RUVH� FRGH� FRQWLQX�
RXV�ZDYH�DQG�VLQJOH�VLGH�EDQG�
VLJQDOV� WR� EH� UHFHLYHG�� (YHQ�
DPSOLWXGH�PRGXODWHG� WUDQVPLV�
VLRQV� FDQ� EH� GHPRGXODWHG� LI�
WKH� ORFDO� RVFLOODWRU� LV� WXQHG� WR�
WKH� VDPH� IUHTXHQF\� DV� WKH� UH�
FHLYHG�VLJQDO��
�
1RWH�WKDW�D�QDVW\�ZKLVWOH�UHVXOWV�
ZKHQ� WKH� ORFDO�RVFLOODWRU� DQG�
UHFHLYHG� IUHTXHQFLHV�GLIIHU� WRR�
PXFK�� L�H�� E\�PRUH� WKDQ� DERXW�
���+]��
�
5HFHLYHU� VHOHFWLYLW\� LV� GHWHU�

PLQHG� E\� VHOHFWLQJ� HLWKHU� D�
���N+]� SDVVLYH� ORZ�SDVV� ILOWHU�
IRU� VVE�� RU� D� SDVVLYH� ���+]�
ORZ�SDVV�ILOWHU�IRU�F�Z��
�
$XGLR� IUHTXHQF\� DPSOLILHUV�
DUH�XVHG�WR�LQFUHDVH�WKH�VLJQDO�
WR� DQ� DGHTXDWH� OHYHO� IRU� GULY�
LQJ� KHDGSKRQHV� RU� D� ORXG�
VSHDNHU��,Q�WKLV�UHFHLYHU�DXWR�
PDWLF� JDLQ� FRQWURO� LV� QRW� LP�
SOHPHQWHG�WR�NHHS�WKH�GHVLJQ�
VLPSOH��
�
�
�
�

(Continued on page 6) 

(Continued from page 4) 

JRRG� LVRODWLRQ� ZKHQ� VZLWFKHG�
RII�� UHVXOWLQJ� LQ� D� PL[HU� ZLWK�
JRRG�VWURQJ�VLJQDO�KDQGOLQJ�FD�
SDELOLWLHV�� 7KLV� LV� UHIOHFWHG� LQ�
WKH� YHU\� JRRG� G\QDPLF� UDQJH�
RI�WKH�UHFHLYHU��
�
�
5HFHLYHU�
6KRZQ� LQ� EORFN� IRUP� LQ� )LJ�� ��
DQG�LQ�IXOO�LQ�)LJ�����WKH�UHFHLYHU�
LV� D� IDLUO\� FRQYHQWLRQDO� GLUHFW�
FRQYHUVLRQ� �KRPRG\QH�� GH�
VLJQ���UHIV��������
�
7KH� UHFHLYHG� VLJQDO� LV� PL[HG�
GRZQ� WR� EDVH�EDQG�� L�H�� ���+]�
WR��N+]��ZLWK�WKH�DLG�RI�WKH�ORFDO�
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0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�
(Continued from page 5) 

'HVLJQLQJ� WKH� EDQG�SDVV� ILO�
WHUV�
�
7KH�EDQG� RI� LQWHUHVW� LV� ILOWHUHG�

RXW�ZLWK�WKH�DLG�RI�VHFRQG�RUGHU�
EDQG�SDVV� ILOWHUV�SUHFHGLQJ� WKH�
PL[HU�� ,I� EHWWHU� UHMHFWLRQ� RI� WKH�
RWKHU� DPDWHXU� EDQGV� LV� UH�
TXLUHG��KLJKHU�RUGHU� ILOWHUV�FDQ�

EH� LPSOHPHQWHG��:LWK� WKH�FXU�
UHQW� ORZ�RI� WKH� VRODU� F\FOH�� WKH�
VHFRQG�RUGHU� ILOWHUV� SURYHG� WR�
EH�TXLWH�DGHTXDWH��

(continued on page 7) 
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0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�
(Continued from page 6) 
$� %XWWHUZRUWK� UHVSRQVH� ZLWK� D�
T��RI��������ZDV�VHOHFWHG�RXW�RI�
=YHUHY� �WKH� ELEOH� RI� ILOWHU� GH�
VLJQ�� 7KH� WKHRUHWLFDO� LQVHUWLRQ�
ORVV� LV� MXVW� OHVV� WKDQ� D�GHFLEHO��
ZKLFK� DGGV� OLWWOH� WR� WKH� QRLVH�
ILJXUH�RI�WKH�UHFHLYHU��
�
7KH� LQGXFWDQFH� YDOXH� XVHG� IRU�
WKH� �0+]� ILOWHU� LV� �X+�� UHTXLU�
LQJ�� DSSUR[LPDWHO\� ���S)� WR�
UHVRQDWH� DW� �0+]�� &RXSOHG�
ORRSV� DUH� XVHG� WR� LPSURYH� WKH�
DWWHQXDWLRQ� RI� WKH� XQZDQWHG�
��0+]�UHVSRQVH���
�
&RXSOHG� ORRSV� FXW� RII� DW� D�
KLJKHU� UDWH� RQ� WKH� KLJK� VLGH��
ZKLOH� FRXSOHG� QRGHV� DWWHQXDWH�
EHWWHU�RQ�WKH�ORZ�VLGH�RI�WKH�ILO�
WHU��
�
$Q� LQGXFWRU�4� RI� ���� LV� UHDOLV�
DEOH�RQ�DQ�$PLGRQ�7�����WRURLG�
�VWRFNHG� LQ� 8.� E\� &LUNLW���
7ZHQW\� WXUQV� SURYLGH� DSSUR[L�
PDWHO\���X+�RI�LQGXFWDQFH��7KH�
ORDGHG�4�RI�WKH�UHVRQDWRU�LV�����
UHVXOWLQJ� LQ� D� 0%� ILOWHU� EDQG�
ZLGWK� RI� ���N+]�� 1RWH� WKDW� WKH�
QXPEHU� RI� WXUQV� RQ� D� WRURLG� LV�
GHWHUPLQHG� E\� WKH� QXPEHU� RI�
WLPHV� WKDW� WKH� ZLUH� SDVVHV�
WKURXJK�WKH�KROH�RI�WKH�WRURLG��
�
)RU�WKH���0+]�EDQG�SDVV�ILOWHU��
XVH� LV� PDGH� RI� $PLGRQ� 7�����
WRURLGV�� 7KH� LQGXFWRU� 4� IRU� DQ�
LQGXFWDQFH� RI� ���Q+� LV� ����� ,�
FKRVH� D� ORDGHG� ILOWHU� 4� RI� ����
UHVXOWLQJ� LQ� D� 0%� ILOWHU� EDQG�
ZLGWK�RI����N+]��
�
7KH� ��� 2KP� ILOWHU� WHUPLQDWLRQ�
UHVLVWDQFH� LV� WUDQVIRUPHG� WR�
����� 2KP� DFURVV� WKH� UHVRQD�
WRUV� E\� WKH� WUDQVIRUPHU� DFWLRQ�

EHWZHHQ� WKH�FRXSOLQJ�ZLQGLQJV�
DQG�WKRVH�IRUPLQJ�WKH�LQGXFWRU��
�
7KH� LQGXFWDQFH� YDOXH� XVHG� IRU�
WKH� ��0+]� ILOWHU� LV� ���Q+��
7ZHOYH� WXUQV� RQ� D� 7����� WRURLG�
SURYLGH� WKH� QHFHVVDU\� LQGXF�
WDQFH�� ZKLFK� UHVRQDWHV� ZLWK�
���S)��$�UHVRQDWRU�4�RI����LV�UH�
DOLVDEOH��ZKLFK� UHVXOWV� LQ�D��GE�
ILOWHU�EDQGZLGWK�RI�����0+]��
�
2Q� ��0+]�� WKH� LQGXFWRU� 4�
FRPHV� GRZQ� WR� ���� IRU� DQ� LQ�
GXFWDQFH� RI� ���Q+� RQ� D� 7�����
WRURLG�� 7KH� �G%� EDQGZLGWK� RI�
WKH� ILOWHU� LV� �����0+]�� UHSUH�
VHQWLQJ�D�ORDGHG�UHVRQDWRU�4�RI�
����
�
,I� \RX� ZDQW� WR� DFKLHYH� WKH� �G%�
WKHRUHWLFDO� LQVHUWLRQ� ORVV� RI� WKH�
ILOWHUV�� LW� LV� YLWDO� WKDW� \RX� RQO\�
XVH�FDSDFLWRUV�ZLWK�D�ORZ�LQVHU�
WLRQ�ORVV�DW�U�I��*RRG�FKRLFHV�DUH�
132�FHUDPLF�FDSDFLWRUV� IRU� WKH�
IL[HG� YDOXHV� DQG� 3KLOLSV� WULP�
PHU� FDSDFLWRUV� IRU� WKH� YDULDEOH�
W\SHV��

�
�

/RFDO�RVFLOODWRU�RSWLRQV�
0DQ\� VXLWDEOH� GHVLJQV� IRU� D�
YDULDEOH� IUHTXHQF\� RVFLOODWRU�
FRYHU LQJ� DSSUR[LPDWH O\�
������0+]� KDYH� EHHQ� SXE�
OLVKHG�RYHU�WKH�\HDUV��
�
,Q� WKLV� UHFHLYHU�� D� FODVVLF�+DUW�
OH\� FRQILJXUDWLRQ� LPSOHPHQWHG�
ZLWK� D� �1����� MXQFWLRQ�IHW� LV�
XVHG��
�
7R�HQVXUH�D�FOHDQ�RXWSXW�VLJQDO��
WKH�MIHW�PXVW�EH�SUHYHQWHG�IURP�
RSHUDWLQJ� LQ� WKH� SLQFK�RII� UH�
JLRQ�� ,Q� D� MXQFWLRQ� IHW� ZLWK� D�
KLJK�,'66��VXFK�DV�WKH�-�����WKLV�
LV� DFFRPSOLVKHG� ZLWK� D� VRXUFH�
UHVLVWRU�E\SDVVHG�E\�D�VXLWDEOH�
FDSDFLWRU��
�
7KH� ,'66� RI� D� �1����� LV� YHU\�
ORZ�DQG�LQGLYLGXDO�VDPSOHV�DUH�
IDLUO\�ZHOO�PDWFKHG��7KLV�PDNHV�
WKH� XVH� RI� D� VRXUFH� UHVLVWRU� WR�
VHW� WKH� GUDLQ� FXUUHQW� XQQHFHV�
VDU\��
�
&RXSOLQJ� EHWZHHQ� WKH� UHVRQD�

WRU�DQG�WKH�DPSOLILHU��MIHW���PXVW�
(continued on page 8) 
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0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�
RQ�RQH� RI� WKH�KDUPRQLFV�� DW� ����
������0+]��WKH�WXQLQJ�UDWH�RI�WKH�
R V F L O O D W R U � L V � D O V R � L Q �
FUHDVHG� �� IRXU� WLPHV� RQ� ��0+]�
IRU� H[DPSOH�� 7KH� UHFHLYHU� WKHQ�
WXQHV�IURP������WR�����0+]��
�
7R� FRPSO\� ZLWK� WKH� ��N+]� SHU�
UHYROXWLRQ� FULWHULD� RQ� ��0+]��
WKH�WXQLQJ�UDWH�DW��0+]�QHHGV�WR�
EH�����N+]�SHU�UHYROXWLRQ��7KLV�
LV� GLIILFXOW� WR� LPSOHPHQW�� DQG� D�
FRPSURPLVH� PLJKW� EH� QHHGHG��
$� ODUJH� WXQLQJ�NQRE�KHOSV�D� ORW�
WR� LPSURYH� PDWWHUV� RQ� WKH�
KLJKHU�EDQGV��
�
2Q�WKH�SURWRW\SH��D�YDULDEOH�FD�
SDFLWRU� ZLWK� D� UHGXFWLRQ� JHDU�
ER[� ZDV� XVHG�� EXW� WKLV� FDQ� EH�
UHSODFHG� ZLWK� YDULDEOH� FDSDFL�
WDQFH� GLRGHV� DQG� D� PXOWL�WXUQ�
SRWHQWLRPHWHU��
�
$� EDQG�VSUHDG� FDSDFLWRU� XVHG�
LQ� FRQMXQFWLRQ� ZLWK� WKH� PDLQ�
WXQLQJ�FDSDFLWRU�LV�SUREDEO\�WKH�
EHVW�VROXWLRQ��
�
�
'LSOH[HU�GHWDLOV�
,W� LV� YHU\� LPSRUWDQW� WKDW� WKH�
PL[HU�PXVW�EH�WHUPLQDWHG�LQWR�D�
���M�� ORDG� IURP� GF� WR� DW� OHDVW�
��0+]� WR� SUHYHQW� GHJUDGDWLRQ�
RI� WKH� PL[HU� FKDUDFWHULVWLFV��
7KLV� LV� DFFRPSOLVKHG� ZLWK� WKH�
DLG� RI� D� ORZ�SDVV�� EDQG�SDVV��
KLJK�SDVV�GLSOH[HU��
�
&RPSRQHQWV� 5�����&���&���&���
7,�� /���� DQG� ,&�� IRUP� WKH� GL�
SOH[HU�� )RU� IUHTXHQFLHV� IURP� ��
WR����+]�� WKH�FRSSHU�UHVLVWDQFH�
RI� WKH� SULPDU\� ZLQGLQJ� RI� WKH�
DXGLR�WUDQVIRUPHU��7,��RI�DURXQG�
�a��� WRJHWKHU� WKH� ��4� UHVLVWRU�
5���WHUPLQDWHV�WKH�PL[HU��

/RZ�SDVV�� 7KH�ORZ�SDVV�DFWLRQ�
LV� DFFRPSOLVKHG�ZLWK� WZR� ��S)�
FDSDFLWRUV�� &���� LQ� VHULHV��
7KHVH� UHSUHVHQW� DQ� XQSRODU�
LVHG� ��S)� FDSDFLWRU� ZLWK� D� UH�
DFWDQFH� RI� ��� 2KPV� DW�
���+]� �� WKH� ORZ� SDVV� VHFWLRQ
V�
FURVV�RYHU�IUHTXHQF\��
�
)LOWHULQJ� RI� IUHTXHQFLHV� EHORZ�
���+]�DOVR�KHOSV� WR�UHGXFH�PL�
FURSKRQLFV��ZKLFK�LV�VRPHWLPHV�
DQ� DQQR\LQJ� SUREOHP� DVVRFL�
DWHG�ZLWK�GLUHFW� FRQYHUVLRQ� UH�
FHLYHUV��
�
�
%DQG�SDVV��7KH�EDQG�SDVV�VHF�
WLRQ� QRW� RQO\� WHUPLQDWHV� WKH�
PL[HU� FRUUHFWO\�� EXW� DOVR� IHHGV�
WKH� ZDQWHG� UHFHLYHG� VLJQDO� WR�
WKH� UHVW� RI� WKH� UHFHLYHU� FKDLQ��
*HQHUDOO\� DYDLODEOH�� ORZ�QRLVH�
RS�DPSV� DWWDLQ� WKHLU� ORZHVW�
QRLVH�ILJXUHV�ZKHQ�WKH\�DUH�IHG�
IURP� D� VRXUFH� ZLWK� DQ� LPSHG�
DQFH�RI�VHYHUDO�NLOR�RKPV�
�
$Q� DXGLR� WUDQVIRUPHU� WXUQV� WKH�
���2KP� LPSHGDQFH� QHHGHG� WR�
PDWFK� WR� WKH� PL[HU�� LQWR� WKH�
VHYHUDO� NLOR�RKPV� WR� VXLW� WKH�
RS�DPS�� 7KLV� WUDQVIRUPHU� KDV�
GXDO�DGYDQWDJHV�RI�YROWDJH�JDLQ�
FRXSOHG� ZLWK� YLUWXDOO\� QR�
DGGHG� QRLVH�� 7KLV� KHOSV� WR�
NHHS�WKH�RYHUDOO�QRLVH�ILJXUH�RI�
WKH�UHFHLYHU�WKH�VDPH�DV�WKH�LQ�
SXW� VWDJHV�� QDPHO\� WKH�
EDQG�SDVV�ILOWHU�DQG�PL[HU��
�
$OWKRXJK� ZLQGLQJ� D� WUDQV�
IRUPHU� LV� DW� WKH�EHVW�RI� WLPHV�D�
SDLQ��WKH�EHQHILWV�UHDOO\�PDNH�LW�
ZRUWK� WKH� ZKLOH�� 7KH� WUDQV�
IRUPHU� LV� ZRXQG� RQ� DQ� XQ�
JDSSHG�� 50�� FRUH� ZLWKRXW� D�

(continued on page 9) 
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EH� DV� OLJKW� DV� SRVVLEOH� WR� SUH�
YHQW�GHJUDGDWLRQ�RI�WKH�UHVRQD�
WRU
V� 4�� 7KLV� LV� DFFRPSOLVKHG�
ZLWK� D� VPDOO� YDOXH�13�� FDSDFL�
WRU��
�
2XWSXW� LV� EXIIHUHG� E\� D� FRP�
PRQ� JDWH� �1����� MXQFWLRQ�IHW�
DPSOLILHU� LQGXFWLYHO\� FRXSOHG�
WR� WKH� UHVRQDWRU�� 7KLV� HIIHF�
WLYHO\� LVRODWHV� WKH� YDULDEOH��
IUHTXHQF\� RVFLOODWRU� IURP� WKH�
UHVW� RI� WKH� FLUFXLWU\�� %RWK� WKH�
YDULDEOH�IUHTXHQF\� RVFLOODWRU�
DQG�WKH�EXIIHU�JHW�WKHLU�GF�VXS�
SOLHV�IURP�D�ZHOO�UHJXODWHG��ORZ�
QRLVH���/���UHJXODWRU��
�
,W� LV�JRRG�SUDFWLFH� WR�EXLOG� WKH�
YDULDEOH�IUHTXHQF\� RVFLOODWRU�
DQG� DVVRFLDWHG� FLUFXLWU\� LQ� D�
VHSDUDWH��VKLHOGHG�HQFORVXUH��
�
,Q�P\�SURWRW\SH�� WKH� VSDQ� DQG�
FHQWUH� IUHTXHQFLHV� ZHUH� DG�
MXVWHG� XVLQJ� WULPPHU� FDSDFL�
WRUV�� 2QFH� WKH� VHWWLQJV� ZHUH�
FRUUHFW�� �� UHSODFHG� WKHP� ZLWK�
IL[HG�YDOXH� 132� FDSDFLWRUV� RI�
WKH� VDPH� YDOXH�� 7KLV� JUHDWO\�
LPSURYHG� WKH� RVFLOODWRU
V� VWD�
ELOLW\�� $IWHU� D� WHQ�PLQXWH� ZDU�
P�XS�SHULRG��WKH�GULIW�RI�WKH�RV�
FLOODWRU� ZDV� IRXQG� WR� EH� ORZ�
HQRXJK� IRU�PRQLWRULQJ� VVE�DQG�
FZ�VLJQDOV��
�
$�PXOWLPHWHU�FDSDEOH�RI�PHDV�
XULQJ� FDSDFLWDQFH� LV� DGHTXDWH�
IRU�PDWFKLQJ�WKH�IL[HG�DQG�YDUL�
DEOH�FDSDFLWRU�YDOXHV�
�
7R�UHVROYH�VVE�DQG�PRUVH�FRGH�
VLJQDOV� HDVLO\�� WKH� WXQLQJ� UDWH�
PXVW� QRW� H[FHHG� ��N+]� SHU�
UHYROXWLRQ� RI� WKH� WXQLQJ� NQRE��
:KHQ� WKH� UHFHLYHU� LV� RSHUDWHG�
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(Continued from page 8) 
PRXQWLQJ�KROH�WKURXJK�WKH�FHQ�
WUH���
�
6LHPHQV�PDQXIDFWXUHV�WKLV�W\SH�
RI�FRUH�LQ�D�7���PDWHULDO��
�
7KH� SULPDU\� FRQVLVW� RI� D� ����
WXUQV�ZKLOH�WKH�VHFRQGDU\�FRP�
SULVHV� ����� WXUQV� �� RU� DV�PDQ\�
DV� \RX� FDQ� ILW� RQ�� %RWK� WKH�SUL�
PDU\� DQG� VHFRQGDU\� DUH� YHU\�
FDUHIXOO\� DQG� SDWLHQWO\� ZRXQG�
ZLWK�����PP�HQDPHOOHG�FRSSHU�
ZLUH��$�PHFKDQLFDO�ZLQGHU�ZLOO�
KHOS�D�ORW��
�
2Q� WKH� KLJK�SDVV� VLGH�� ZKLFK�
OHWV� WKURXJK� IUHTXHQFLHV� IURP�
��N+]�WR�PRUH�WKDQ���0+]��WKH�
PL[HU� LV� WHUPLQDWHG� DV� IROORZ�
LQWR����2KPV��
�
7KH� LQGXFWDQFH� RI� WKH� WZR� IHU�
ULWH� EHDG� LQGXFWRUV� LQ� VHULHV��
/����� LV����SW+��8VLQJ�;/ �Q)/�
VKRZV� WKDW� D� ORDG� RI� �M��4� LV�
SUHVHQWHG� DW� �����+]�� $� ��Q)�
FDSDFLWRU�� &��� SURYLGHV� WKH�
QHFHVVDU\� �M��4� UHDFWDQFH� WR�
FDQFHO�LW��,Q�WKLV�ZD\��IURP������
�� �+]� XS� WR� PDQ\� PHJDKHUW]��
WKH���,4�UHVLVWRU��5���WHUPLQDWHV�
WKH�PL[HU��
�
�
/RZ�SDVV�ILOWHUV�
6HYHQWK�RUGHU�� SDVVLYH� HOOLSWL�
FDO� ORZ� SDVV� ILOWHUV� WHUPLQDWHG�
LQ�����2KPV�SURYLGH�H[FHOOHQW�
VHOHFWLYLW\��
�
6XLWDEOH� GHVLJQV� KDYH� EHHQ�
SXEOLVKHG� XVLQJ� RII�WKH�VKHOI�
��P+� DQG� ���P+� LQGXFWRUV��
�UHIV� ����� 8QIRUWXQDWHO\� WKHVH�
FRPSRQHQWV� DUH� QRW� IUHHO\�
DYDLODEOH�LQ�6RXWK�$IULFD��

,� GHVLJQHG� ���� DQG� ����+]�
ORZ�SDVV� ILOWHUV� LQFRUSRUDWLQJ�
KDQG�ZRXQG� LQGXFWRUV� XVLQJ�
=YHUHY�� �UHI� ��� 7KHVH� LQGXFWRUV�
ZHUH�ZRXQG�RQ�FRXSOH�RI�3�����
SRW�FRUHV�PDGH� IURP��%��PDWH�
ULDO��ZKLFK� LV� QRZ� REVROHWH� �WU\�
�)����7KH�$/�YDOXH�RI�WKLV�PDWH�
ULDO�LV����Q+����ZLQGLQJ�A���7KH�
QXPEHU� RI� WXUQV� UHTXLUHG� E\�
HDFK� LQGXFWRU� ZDV� FDOFXODWHG�
DQG� WKH�SRW� FRUHV�ZHUH� DVVHP�
EOHG� ZLWK� D� YHU\� VPDOO� DPRXQW�
RI� HSR[\� XVHG� WR� NHHS� WKH� WZR�
KDOYHV�WRJHWKHU��
�
)RUWXQDWHO\� PDQ\� PRGHP� PXO�
WLPHWHUV� FDQ� PHDVXUH� LQGXF�
WDQFH�� ZKLFK�PDNHV� FRQILUPLQJ�
WKH� LQGXFWDQFH� YDOXHV� DW� DXGLR�
IUHTXHQFLHV�D�SLHFH�RI�FDNH��
�
+LJK� TXDOLW\� FDSDFLWRUV� DUH� D�
PXVW� IRU� WKLV� DSSOLFDWLRQ�� 3RO\�
VW\UHQH��:LPD�DQG�0.7�DUH�DOO�
VXLWDEOH��8VLQJ�FDSDFLWRUV�ZLWK�D�
WROHUDQFH�RI�DURXQG�����UHVXOWV�
LQ�DQ�XQNQRZQ�DPRXQW�RI�ULSSOH�
LQ� WKH� SDVV� EDQG� RI� WKH� ILOWHU��
7KLV� LV� WRWDOO\� DFFHSWDEOH� IRU�
VSHHFK� DQG� PRUVH� FRGH� DSSOL�
FDWLRQV��
�
7KH� WKHRUHWLFDO� LQVHUWLRQ� ORVV�RI�
DQ� HTXDOO\� WHUPLQDWHG� ILOWHU� LV�
�G%�� ,� PHDVXUHG� DQ� LQVHUWLRQ�
ORVV� RI� OHVV� WKDQ� �G%� RQ� WKH� ILO�
WHUV� XVHG� LQ� WKH� SURWRW\SH� UH�
FHLYHU��
�
$OWKRXJK� PRGHP� VZLWFKHG� FD�
SDFLWRU� ILOWHUV� JLYH� WKH� VDPH�
SDVV�EDQG� UHVSRQVH� DV� WKH�
DERYH�SDVVLYH�ILOWHU���DQG�VRPH�
WLPHV�HYHQ�EHWWHU���WKH�G\QDPLF�
UDQJH� LV� OLPLWHG� WR� DERXW� ��GE��
7KLV� LV�QRW�HQRXJK� IRU� WKH�PDLQ�
ILOWHU�RI�D�PRGHP�K�I��UHFHLYHU��

)RU� WKH�QDUURZ�F�Z�� ILOWHU�� ,� LP�
SOHPHQWHG�D�ORZ�SDVV�UHVSRQVH�
LQ� IDYRXU� RI� D� EDQG�SDVV� UH�
VSRQVH�� 7KH� KXPDQ� HDU� QHHGV�
VRPH� EDFNJURXQG� QRLVH� WR� DLG�
LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�
RI� GHFRGLQJ� D� ZHDN� PRUVH�
FRGH�VLJQDO�� �UHI�����(OHFWURQLF�
GHWHFWLRQ� RQ� WKH� RWKHU� KDQG�
PHDVXUHV� WKH� HQHUJ\� LQ� D� FHU�
WDLQ�EDQGZLGWK��ZKLFK�QHFHVVL�
WDWHV�D�EDQG�SDVV�UHVSRQVH��
�
7KH� QDUURZ� F�Z�� ILOWHU� DOVR�
KHOSV� WR� UHGXFH� RQH� RI� WKH�
PRUH� VHULRXV� SULQFLSOH� GHIHFWV�
RI� D� GLUHFW� FRQYHUVLRQ� UH�
FHLYHU� �� QDPHO\� LPDJH� UH�
VSRQVH��
�
�
$XGLR�DPSOLILFDWLRQ�
/RZ�QRLVH�RS�DPSV�SURYLGH�WKH�
PDMRULW\� RI� JDLQ�� 7KH� ORZ�SDVV�
ILOWHU� LV� IHG� YLD� D� ����2KP� WHU�
PLQDWLRQ� UHVLVWRU� IURP� WKH�
RS�DPS�RXWSXW� VWDJH� RI� WKH� GL�
SOH[HU��
�
2XWSXW�RI�WKH�HOOLSWLFDO�ORZ�SDVV�
ILOWHU� IHHGV�D�QRQ�LQYHUWLQJ�DP�
SOLILHU� ZLWK� D� YROWDJH� JDLQ� RI�
�0%�� ,QSXW� LPSHGDQFH� RI� WKLV�
DPSOLILHU�LV�GHILQHG�DV�����2KP�
E\� WKH� YROXPH� SRWHQWLRPHWHU��
ZKLFK�DOVR�WHUPLQDWHV�WKH�ILOWHU��
�
$��9�ELDV�YROWDJH� LV�DSSOLHG� WR�
WKH�LQSXW�RI�WKH�DPSOLILHU�E\�WKH�
WKUHH� ���N�� 4� UHVLVWRUV�� 7KH�
RXWSXW� RI� WKLV� VWDJH� IHHGV� WKH�
SRZHU�RS�DPS�RXWSXW�VWDJH��
�
&DSDFLWRU� &S�� LQ� SDUDOOHO� ZLWK�
WKH� IHHG� EDFN� UHVLVWRU� 5S��
IRUPV�D� ILUVW�RUGHU� ORZ�SDVV� ILO�
WHU�ZLWK�D�0%�FXW�RII� IUHTXHQF\�

(continued on page 10) 
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7'$�����LV�VXSSOLHG�LQ�D�7�����
SDFNDJH� DQG� ZLOO� QHHG� D� KHDW�
VLQN��
�
7R�HQVXUH�VWDELOLW\�RI�WKH�RXWSXW�
VWDJH� DQG� WR� SUHYHQW� DQ\� U�I��
IHHGEDFN� IURP� FUHDWLQJ� KDYRF��
WKH�RXWSXW�LV�WHUPLQDWHG�IRU�KLJK�
IUHTXHQFLHV� YLD� D� VHULHV� FRQ�
QHFWHG� ,4� UHVLVWRU� DQG� ���Q)�
FDSDFLWRU�WR�JURXQG��
�
7KH� WZR� UHVLVWRU�FDSDFLWRUV�
SDLUV�LQ�WKH�IHHG�EDFN�SDWK�SHU�
IRUP�WKH�VDPH�IXQFWLRQ�DV�WKRVH�
LQ�WKH�SUHDPSOLILHU��
�
+RXVLQJ�WKH�UHFHLYHU�LQ�D�PHWDO�
HQFORVXUH�DYRLGV�SUREOHPV�ZLWK�
U�I��SLFNXS�DQG�HPLVVLRQV��,�EXLOW�
P\� SURWRW\SH� RQ� SODLQ�
XQ�HWFKHG�SFE��
�
�
,Q�VXPPDU\�
LQ�FRPPRQ�KLJK�SHUIRUPDQFH�KI�
UHFHLYHUV��RQO\�WKH�ILUVW�PL[HU�LV�
D� YHU\
� KLJK�SHUIRUPDQFH� W\SH��
LQFRUSRUDWLQJ� IRU� H[DPSOH�
VZLWFKHG� MXQFWLRQ� IHWV��7KH�FRVW�
GULYHQ�DVVXPSWLRQ� LV�PDGH� WKDW�
WKH�ILUVW�LQWHUPHGLDWH�IUHTXHQF\�
ILOWHU� ZLOO� OLPLW� WKH� IUHTXHQFLHV�
WKDW� WKH� IROORZLQJ� PL[HUV� DUH�
H[SRVHG�WR��
�
'XULQJ�D�F�Z��FRQWHVW� IRU�H[DP�
SOH��WKHUH�DUH�VRPHWLPHV�TXLWH�D�
IHZ� VWURQJ� VLJQDOV� SUHVHQW� LQ�
WKH�SDVV�EDQGV�RI�WKH�YDULRXV�,)�
ILOWHUV��7KLV�FDQ�EH�WKH�VRXUFH�RI�
LQWHUPRGXODWLRQ� GLVWRUWLRQ� LQ�
IROORZLQJ� PL[HUV� LQ� DQ� RWKHU�
ZLVH�H[FHOOHQW�UHFHLYHU��
�
,Q� P\� GLUHFW� FRQYHUVLRQ� UH�
FHLYHU�� FORVHO\� VSDFHG� VLJQDOV�
DUH� QRW� D� SUREOHP� VLQFH� RQO\� D�

VLQJOH�� KLJK�SHUIRUPDQFH�
PL[HU� LV� XVHG�� (YHQ� ZLWK� YHU\�
FORVHO\�VSDFHG�VLJQDOV�WKH�VSX�
ULRXV� IUHH� G\QDPLF� UDQJH� UH�
PDLQV� YHU\� JRRG�� SUREDEO\�
RQO\�EHLQJ�OLPLWHG�E\�WKH�SKDVH�
QRLVH�RI� WKH� ORFDO�RVFLOODWRU��$O�
WKRXJK� WKH� SUHVHQWHG� UHFHLYHU�
LV� IDLUO\�VLPSOH�DQG�HDV\� WR� LP�
SOHPHQW� HVSHFLDOO\� ZKHQ� \RX�
PDNH� XVH� RI� UHDG\�ZRXQG� LQ�
GXFWRUV� �� WKH� SHUIRUPDQFH� FDQ�
ULYDO�PDQ\�H[SHQVLYH�FRPPHU�
FLDO�K�I��UHFHLYHUV����
�
�
'HVLJQ�LPSURYHPHQWV�
)URP� WKH� SHUIRUPDQFH� VXP�
PDU\�RI�WKH�UHFHLYHU��LW� LV�FOHDU�
WKDW� WKH� VHQVLWLYLW\� FDQ� EH� LP�
SURYHG�ZKHQ� RSHUDWLQJ� RQ� WKH�
KDUPRQLFV�RI�WKH�ORFDO�RVFLOODWRU�
IUHTXHQF\�� L�H�� ���� ��� DQG� ���
0+]�� $Q� U�I�� SUHDPSOLILHU� WKDW�
FDQ� EH� VZLWFKHG� LQ� DQG� RXW� DV�
QHHGHG�ZLOO� LPSURYH� WKH� VLWXD�
WLRQ�TXLWH�D�ELW��$�JDLQ�RI���� WR�
��� G%� ZLOO� SUREDEO\� EH� DGH�
TXDWH��
�
,W� LV� LPSRUWDQW� WKDW� VXFK� D� SUH�
DPSOLILHU�PXVW�QRW�GHJUDGH� WKH�
G\QDPLF� UDQJH� RI� WKH� UHFHLYHU�
WRR�PXFK��7KLV�LV�DFFRPSOLVKHG�
ZLWK� D� KLJK� VWDQGLQJ� FXUUHQW�
WKURXJK� WKH� SUH�DPSOLILHU
V�
WUDQVLVWRU��
�
,Q�JHQHUDO��KLJK�G\QDPLF�UDQJH�
DQG� ORZ� FXUUHQW� FRQVXPSWLRQ�
GR�QRW�JR�KDQG� LQ�KDQG�� ,� VXJ�
JHVW�XVLQJ�D�QRLVHOHVV�IHHGEDFN�
GHVLJQ� ZLWK� ELSRODU� WUDQVLVWRUV�
RU� D� EURDGEDQG� MXQFWLRQ� )(7�
DPSOLILHU�� $OWKRXJK� ,� KDYH� QRW�
WULHG� WKLV�� VXLWDEOH� GHVLJQV� FDQ�
EH�IRXQG�LQ�UHIHUHQFHV���DQG����

(continued on page 11) 

(Continued from page 9) 
RI�FORVH�WR����N+]��7KLV�UHGXFHV�
WKH� KLJK�IUHTXHQF\� QRLVH� JHQ�
HUDWHG�LQ�WKLV�VWDJH��
�
&DSDFLWRU�&�� LQ� VHULHV�ZLWK� WKH�
YROWDJH� GLYLGHU� UHVLVWRU� 5V� WR�
JURXQG� SHUIRUPV� WZR� GXWLHV��
)LUVW� RI� DOO� LW� EORFNV� GF�� 6HF�
RQGO\�� LW� IRUPV� D� ILUVW�RUGHU�
KLJK�SDVV� ILOWHU� WR� UHGXFH� WKH�
HIIHFWV�RI�PLFURSKRQLFV��
�
�
2XWSXW�DPSOLILHU�
$�ORZ�GLVWRUWLRQ�RXWSXW�VWDJH�LV�
YHU\�LPSRUWDQW�WR�SUHYHQW�ZHDN�
VLJQDOV� IURP� VRXQGLQJ� IX]]\��
7KLV� SUREOHP� LV� W\SLFDO� RI� WKH�
PDMRULW\�RI�DXGLR�DPSOLILHU�,&V��
7KH�FODVV�%�RXWSXW�VWDJH�XVHG�LQ�
WKHVH� ,&V� MXVW� LVQ
W� JRRG�
HQRXJK��
�
,�IRXQG�D�JRRG�FRPSURPLVH�EH�
WZHHQ�FXUUHQW�FRQVXPSWLRQ�DQG�
KLJK�ILGHOLW\� DXGLR� ZDV� P� WKH�
7'$����� SRZHU� RS� DPS�� $W�
��P$�� LWV� TXLHVFHQW� FXUUHQW� LV�
UHODWLYHO\� ORZ��\HW� LW� LV�FDSDEOH�
RI�GULYLQJ�D��4�ORXGVSHDNHU��
�
7KH� SURWRW\SH� UHFHLYHU� LV� IUH�
TXHQWO\� XVHG� DW� FDPSVLWHV� IRU�
GHPRQVWUDWLRQV� WR� JURXSV� RI�
\RXQJ�SHRSOH� LQWHUHVWHG� LQ� UD�
GLR�� 7KH� UHFHLYHU� LV� SRZHUHG�
I U RP � D � U H F K D U J H DE O H�
VHDOHG�JHOO� EDWWHU\�� ZKLFK�
PDNHV�WKH�FXUUHQW�FRQVXPSWLRQ�
RI� WKH�UHFHLYHU� LPSRUWDQW�ZKHQ�
D�ORXGVSHDNHU�LV�XVHG��
�
,I� \RX� GR� QRW� QHHG� WR� GULYH� D�
ORXGVSHDNHU�� WKH� RXWSXW� VWDJH�
FDQ� EH� UHSODFHG� ZLWK� DQ�
RS�DPS� FDSDEOH� RI� GULYLQJ�
���4� KHDGSKRQHV� � 7KH�
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0XOWL�EDQG��'LUHFW�&RQYHUVLRQ�5HFHLYHU�
(Continued from page 10) 
'\QDPLF� UDQJH� RI� WKH� PL[HU�
FDQ� LQ� PRVW� LQVWDQFHV� EH� LP�
SURYHG� E\� D� IHZ� GHFLEHOV� E\�
UXQQLQJ� WKH� ��+&����� IURP� DQ�
�9� VXSSO\�� )RU� F�PRV�� WKH�
VZLWFKLQJ� SRLQW� LV� QRUPDOO\� DW�
9FF���� IRU� DQ� �9� VXSSO\�� PDN�
LQJ� LW� �9��:KHQ� UXQ� IURP� D� �9�
VXSSO\�� WKH� ��+&��� RXWSXW� FDQ�
VZLQJ� WR� ���9�� ZKLFK� LV� QRU�
PDOO\� DGHTXDWH� IRU� VZLWFKLQJ�
WKH� ��+&������ 7KLV� PRGLILFD�
WLRQ� ZLOO� DOVR� GHFUHDVH� WKH� LQ�
VHUWLRQ� ORVV� E\� QHDUO\� ���G%��
GXH� WR� WKH� ORZHU� RQ� UHVLVWDQFH�
RI� WKH� VZLWFKHV�� 7KH�PL[HU� GH�
VFULEHG� LQ� WKLV� DUWLFOH� LV� KLJKO\�
VXLWDEOH�IRU�LPSOHPHQWDWLRQ�LQ�D�
SKDVLQJ�RU�:HDYHU�W\SH�VVE�UH�
FHLYHU�� $� TXDGUDWXUH� ORFDO� RV�
FLOODWRU� VLJQDO� FDQ� EH� GLJLWDOO\�
JHQHUDWHG�ZLWK�WKH�DLG�RI�D�GXDO�
'� W\SH� ELVWDEOH� ,&�� 7KH� G\�
QDPLF� UDQJH� ZLOO� EH� LPSURYHG�
E\� �G%� GXH� WR� WKH� �G%� UHGXF�
WLRQ� LQ�QRLVH� ILJXUH�DQG� WKH�GL�
YLGLQJ�RI�WKH�U�I�� LQSXW�VLJQDO�WR�
WKH�WZR�PL[HUV��
�

^³²`�
�

5HIHUHQFHV�
�
�� &RHW]HH�� 3-�� 
$� /RZ� &RVW�� +LJK�3HUIRUPDQFH� 'RXEOH� %DO�

DQFHG�0L[HU�IRU�+)�$SSOLFDWLRQV�
�5)�'HVLJQ�0DJD]LQH��-XQH�
������

�� &DPSEHOO�� 5LFN�� ..�%�� 
+LJK� �� SHUIRUPDQFH�'LUHFW�&RQYHU�
VLRQ�5HFHLYHUV�
�467��S��������$XJXVW�������

�� &DUU�� -RVHSK� -�� 
'LUHFW� &RQYHUVLRQ� 5HFHLYHUV�� 3DUWV� �� 	� ��
�
(OHNWRU��3������0DUFK�������SS���������$SULO�������

�� 
7KH� $55/� +DQGERRN� IRU� 5DGLR� $PDWHXUV�
� 3�� ������ �������
�����HGLWLRQ��SXE��$55/��86���

�� =YHUHY��$QDWRO���� 
+DQGERRN�RI�)LOWHU�6\QWKHVLV�
� -RKQ�:LOH\�
DQG�6RQV��������

�� 'UH[OHU��3DXO�(��� 
(IIHFW�RI�7HUPLQDWLRQ�0LVPDWFKHV�RQ�'RX�
EOH�%DODQFHG�0L[HUV�
�0LFURZDYH�-RXUQDO��S����������-DQXDU\�
������

�� &KULVWHQVHQ��-RKQ�:��
1RLVH�ILJXUH�FXUYHV�HDVH�WKH�VHOHFWLRQ�
RI�ORZ�QRLVH�RS�DPSV�
�('1��SS���������$XJXVW�������

�� 5ROLGH��8OULFK�/��'-�/5��
:LGHEDQG�$PSOLILHU�6XPPDU\
�+DP�
5DGLR��SS���������1RYHPEHU�������

�� %XUZDVVHU��$OH[��1�'&�� 
+RZ�WR�GHVLJQ�EURDGEDQG�MIHW�DP�
SOLILHUV�
�+DP�5DGLR��SS���������1RYHPEHU�������

��� 7D\ORU��5RQ��*�$94��
&RS\LQJ�:HDN�&:�6LJQDOV�
�7HFKQLFDO�
7RSLFV��5DGLR�&RPPXQLFDWLRQ��SS����������-XO\�������

��� +DPLOWRQ�� 1LF�� *�7;*�� 
66%�� WKLUG�PHWKRG�� IRXUWK� H[SODQD�
WLRQ�
�(OHFWURQLFV�:RUOG���:LUHOHVV�:RUOG��SS�����������$SULO�
������

�
�
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7R�PDNH�WKLV�WKH�EHVW�KDP�UDGLR�PDJD]LQH�
LQ�6RXWK�$IULFD�ZH�QHHG�\RXU�LQSXW��3OHDVH�
VXEPLW� DUWLFOHV�� FRPPHQWV�� VXJJHVWLRQV�
HWF���
�
3OHDVH� VHQG�SODLQ� WH[W�ZLWK� QR� IRUPDWWLQJ�
WR�WKH�HPDLO�DGGUHVV�EHORZ��
�
�
,Q� -XO\� ������ ZH� UH�SXEOLVKHG� DQ� $QRGH�
&RPSHQGLXP� RQ� &'�� ,W� KDV� WKH� LVVXHV�
IURP� -XO\� ����� XQWLO� -XQH� ������ 7KLV� LQ�
FOXGHG�WKH�QHZ�$GREH�UHDGHU��,W�KDV�EHHQ�
XSGDWHG��FKHFN�ZLWK� WKH�FKDLUPDQ� IRU�GH�
WDLOV��

%XOOHWLQV��6XQGD\V�DW�«��
��K���6WDUW�FDOO�LQ�RI�VWDWLRQV�
��K���0DLQ�EXOOHWLQ�VWDUW�
�
)UHTXHQFLHV�
�������0+]������0+]�VSOLW�
�:HVW�5DQG�5HSHDWHU��
��������0+]��:HVW�5DQG�5HSHDWHU��
���������0+]��+)�5HOD\��

7KH�:HVW�5DQG�$PDWHXU�5DGLR�&OXE�
���������6RXWK������������(DVW�

�
�
3�2��%R[������
5RRGHSRRUW�
�����
�
3KRQH��������������������
(PDLO����]V�ZUPDLO#PZHE�FR�]D�
������������>1(:�(0$,/�$''5(66@�

:H�QHHG�\RXU�LQSXW��(PDLO�XV�DUWLFOHV��
FRPPHQWV�DQG�VXJJHVWLRQV�SOHDVH���

MRKQBEURFN#WHONRPVD�QHW�

:HVW�5DQG�PHPEHUV���ZH�QHHG�\RXU�LQSXW��

&KDLUPDQ�7UHDVXUHU�� 'DYH� =5�$2&�� ����������+�� ]U�DRF#PZHE�FR�]D�

9LFH�&KDLUPDQ� .HLWK� =6�$*)� ����������+�� PZEURQLH#LDIULFD�FRP�
�6HFUHWDU\� -RKQ�� =6�)-� �����������$�+�� �
'LJLWDO�&RPPXQLFDWLRQV� 6WXDUW� =6�281� ������������� VED\QHV#LDIULFD�FRP�
7HFKQLFDO� 3KLOOLS� =6�397� ������������� SKLOOLSYW#VVH�FR�]D�
� � � � �
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5DGLR�$PDWHXUV�GR�LW�ZLWK�PRUH�IUHTXHQF\��


