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7KH�,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV�LV�DQ�HTXDO�RSSRUWXQLW\�DIILUPDWLYH�DFWLRQ�HPSOR\HU�DXWKRUL]HG�WR�SURYLGH�UHVHDUFK��HGXFDWLRQDO

LQIRUPDWLRQ�DQG�RWKHU�VHUYLFHV�RQO\�WR�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�WKDW�IXQFWLRQ�ZLWKRXW�UHJDUG�WR�UDFH��FRORU��VH[��DJH��KDQGLFDS��RU�QDWLRQDO�RULJLQ�
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�� *DU\�'��%XWFKHU��DYLDQ�YHWHULQDULDQ��DVVRFLDWH�SURIHVVRU��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��/DUJH�$QLPDO�&OLQLFDO�6FLHQFHV���DQG�5LFKDUG�'��0LOHV��DYLDQ
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&LUFXODU�����
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�

7KH�GHFLVLRQ�WR�RZQ�DQG�FDUH�IRU�H[RWLF�ELUGV�LV�D RIWHQ�DQG�SURYLGLQJ�WRR�PXFK�RI�D�JRRG�WKLQJ��L�H���WRR

GHFLVLRQ�ZKLFK�FDQQRW�EH�WDNHQ�OLJKWO\��$�ORW�RI OLWWOH�YDULHW\��LV�RIWHQ�WKH�FDXVH�RI�WKH�SUREOHP�

UHVSRQVLELOLW\�KDV�WR�EH�DFFHSWHG�EHFDXVH�D�SHW�ELUG�LV

QRW�D�ORZ�PDLQWHQDQFH�SHW��$OO�SHW�ELUGV�UHTXLUH�DW�OHDVW 7KHUH�DUH�PRUH�WKDQ������VSHFLHV�RI�ELUGV�DOLYH

VRPH�VSHFLDOL]HG�FDUH��9HU\�IHZ��EHJLQQHUV��NQRZ�WKH WRGD\��7KHUH�ZLOO�SUREDEO\�QHYHU�EH�DQ�LGHDO�GLHW�IRU�DOO

DQVZHUV�WR�WKH�TXHVWLRQV�WKDW�DULVH�FRQFHUQLQJ�WKH ELUG�VSHFLHV��+RZHYHU��IRU�WKH�DYHUDJH�SHW�ELUG�RZQHU�D

PDQDJHPHQW��EUHHGLQJ��UHDULQJ��GLVHDVH�SUHYHQWLRQ��DQG JHQHUDO�NQRZOHGJH�DERXW�EDVLF�QXWULWLRQDO�FRQFHSWV�DQG

SURSHU�QXWULWLRQ�RI�ELUGV��7KH��VXUYLYRUV��LQ�DYLFXOWXUH IHHGLQJ�FDQ�EH�RI�EHQHILW�ZKHQ�GHFLVLRQV�KDYH�WR�EH

KDYH�VXFFHVVIXO�DYLDULHV�EHFDXVH�WKHLU�WHDFKHU�KDV�EHHQ PDGH��7KH�IROORZLQJ�PDWHULDO�SURYLGHV�LQIRUPDWLRQ�DV�D

H[SHULHQFH��FRXSOHG�ZLWK�WULDO�DQG�HUURU��6RPHWLPHV�WKLV VWDUWLQJ�SRLQW�IRU�EHJLQQLQJ�SHW�ELUG�RZQHUV�ZKR�ZDQW

WHDFKHU�LV�H[SHQVLYH�DQG�FDQ�UHVXOW�LQ�WKRXVDQGV�RI WR�WU\�DQG�PDNH�WKH�FRUUHFW�FKRLFHV�UHJDUGLQJ�WKH

GROODUV�RI�LQYHVWPHQW�EHLQJ�ORVW���%HJLQQHUV��FDQ IHHGLQJ�RI�WKHLU�ELUGV�

LQFUHDVH�WKHLU�JHQHUDO�NQRZOHGJH�LQ�DYLFXOWXUH�DQG�FRPH

XS�ZLWK�DQVZHUV�WR�WKHLU�TXHVWLRQV�E\�UHDGLQJ�DUWLFOHV�

WUDYHOLQJ�WR�SHW�ELUG�VKRZV��DWWHQGLQJ�OHFWXUHV�DQG

WDONLQJ�ZLWK�SHRSOH�ZKR�KDYH�H[SHULHQFH�ZLWK�SHW�ELUGV�

0DQ\�RI�WKH�SUREOHPV�VXFK�DV�SRRU�KHDOWK��SRRU

IHUWLOLW\�DQG�KDWFKDELOLW\��DQG�GHFUHDVHG�OLIH�VSDQ�FDQ�EH

UHODWHG�WR�SRRU�QXWULWLRQ��,PSURSHU�QXWULWLRQ�FDQ�OHDYH

WKH�ELUG�VXVFHSWLEOH�WR�PDQ\�GLVHDVHV�DQG�UHVXOW�LQ

RYHUDOO�SRRU�SHUIRUPDQFH�DQG�ODFN�RI�YLWDOLW\��7KH�WHUP

�LPSURSHU�QXWULWLRQ��GRHV�QRW�DOZD\V�PHDQ

XQGHUQXWULWLRQ��,W�FDQ�DOVR�UHIHU�WR�RYHUQXWULWLRQ�

$OORZLQJ�DQ\�SHW�WR�FRQVXPH�PRUH�WKDQ�WKH\�DFWXDOO\

UHTXLUH�FDQ�EH�MXVW�DV�EDG�DQG�FDXVH�MXVW�DV�PDQ\

SUREOHPV�IRU�WKH�RZQHU�DV�WKH�GHILFLHQFLHV�WKDW�GHYHORS

IURP�XQGHUQXWULWLRQ��7RGD\��EHOLHYH�LW�RU�QRW��PDQ\�SHW

ELUG�RZQHUV�DUH�NLOOLQJ�WKHLU�ELUGV�ZLWK�NLQGQHVV�

3URYLGLQJ�WRR�PXFK�IRRG��RIWHQ�UHIHUUHG�WR�DV�WUHDWV��WRR

:KDW�3URYLGHV�WKH�%DFNERQH�RI�3URSHU

1XWULWLRQ"

7R�SURSHUO\�QRXULVK�D�SHW�ELUG��EDODQFHG�DPRXQWV�RI

QXWULHQWV�PXVW�EH�LQJHVWHG��GLJHVWHG�DQG�DEVRUEHG�LQWR

WKH�ERG\��7KH�IRRG�WKDW�\RXU�SHW�ELUG�HDWV�LV�FRPSRVHG

RI�D�YDULHW\�RI�LQJUHGLHQWV�DQG�WKH�LQJUHGLHQWV�DUH

FRPSRVHG�RI�QXWULHQWV��7KHUH�DUH�VL[�PDMRU�FDWHJRULHV

RI�QXWULHQWV������ZDWHU������SURWHLQV������FDUERK\GUDWHV�

����OLSLGV������PLQHUDOV��DQG�����YLWDPLQV�

%HFDXVH�RI�WKH�FRPSOH[�QDWXUH�RI�WKHVH�QXWULHQWV�LQ

WKH�QDWXUDO�LQJUHGLHQWV�ZKLFK�PDNH�XS�\RXU�ELUG
V�GLHW�

WKH\�KDYH�WR�EH�GLJHVWHG�LQ�RUGHU�WR�UHOHDVH�WKH�EXLOGLQJ

EORFNV�IURP�ZKLFK�WKH\�DUH�PDGH��2QFH�WKHVH�EXLOGLQJ

EORFNV�DUH�UHOHDVHG�GXULQJ�WKH�GLJHVWLYH�SURFHVV�WKH\
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FDQ�EH�DEVRUEHG�LQWR�WKH�ERG\�DQG�QRXULVK�WKH�WULOOLRQV LV�LQ�VKRUW�VXSSO\�WKH�DQLPDO�KDV�WR�XVH�DPLQR�DFLGV�IRU

RI�LQGLYLGXDO�FHOOV�LQ�WKH�ELUG��7KHUHIRUH��DQ\�IRRG�WKDW HQHUJ\��$PLQR�DFLGV�KDYH�PXFK�PRUH�LPSRUWDQW�MREV�WR

LV�HDWHQ�LV�UHDOO\�QRW�\HW�LQVLGH�WKH�DQLPDO�ERG\�XQWLO�LW�LV GR�LQ�DQLPDOV�WKDQ�WR�EH�XVHG�IRU�HQHUJ\��7KHUHIRUH��LW�LV

GLJHVWHG�DQG�WKH�SUHSDUHG�QXWULHQWV�DUH�DEVRUEHG� DOZD\V�QHFHVVDU\�WR�KDYH�DGHTXDWH�FDUERK\GUDWH�DQG�IDW

5HPHPEHU��WKH�GLJHVWLYH�WUDFW�LV�RQO\�D�KROORZ�PXVFXODU FDORULHV�DYDLODEOH�IRU�XVH�DV�HQHUJ\�

WXEH�ZKLFK�VWRUHV�DQG�SUHSDUHV�WKH�QXWULHQWV�IRU

DEVRUSWLRQ��,I�WKH�IHHGVWXII�LV�QRW�DEOH�WR�EH�GLJHVWHG� 7KHUH�DUH����GLIIHUHQW�DPLQR�DFLGV�UHTXLUHG�E\

WKHQ�WKH�DQLPDOO�GRHV�QRW�XVXDOO\�EHQHILW�IURP�WKHVH DQLPDOV��DQG�DOO�DQLPDOV�UHTXLUH�WKHP�DW�WKH�FHOOXODU

QXWULHQWV�WKH�IHHGVWXII�FRQWDLQV��$�KHDOWK\�GLJHVWLYH OHYHO��:KLOH�DERXW����RI�WKHVH�DPLQR�DFLGV�FDQ�EH�PDGH

WUDFW�LV�HVVHQWLDO�LI�DQ�DQLPDO�LV�H[SHFWHG�WR�EHQHILW�IURP LQVLGH�DQLPDO�FHOOV��WKH�RWKHU����KDYH�WR�EH�FRQVXPHG�LQ

WKH�QXWULHQWV�LQ�IHHGVWXIIV� WKH�DQLPDO
V�GLHW��:LWKRXW�D�VXIILFLHQW�GLHWDU\�VXSSO\�RI

FDQQRW�EH�PDGH�E\�SHW�ELUGV��7KH�WHUP��SURWHLQ�TXDOLW\�7KH�6L[�&ODVVHV�RI�1XWULHQWV�

:DWHU

:DWHU�LV�WKH�PRVW�LPSRUWDQW�QXWULHQW��<RXU�SHW�ELUG

FDQ�ORVH�DOPRVW�DOO�RI�LWV�ERG\�IDW�DQG�VWRUHG

FDUERK\GUDWH��DV�ZHOO�DV�RYHU�KDOI�RI�LWV�SURWHLQ��DQG�VWLOO

VXUYLYH��+RZHYHU��D�����ORVV�RI�ERG\�ZDWHU�FDQ�FDXVH

VHULRXV�LOOQHVV��:LWKRXW�UHSODFHPHQW�RI�WKH�ZDWHU�ZKLFK

LV�ORVW��GHDWK�ZLOO�UHVXOW��:DWHU�SURYLGHV�D�PHGLXP�IRU

GLJHVWLRQ��DEVRUSWLRQ��WUDQVSRUW��PHWDEROLVP��DFWXDO

XWLOL]DWLRQ�RI�WKH�QXWULHQWV�E\�WKH�FHOOV���DQG�WKH�UHPRYDO

RI�FHOOXODU�ZDVWH�SURGXFWV�RXW�RI�FHOOV�DQG�HYHQWXDOO\�RXW

RI�WKH�ELUG�LQ�WKH�XULQH�DQG�IHFHV�

7KHUH�DUH�WZR�EDVLF�VRXUFHV�RI�ZDWHU��LQJHVWHG�DQG

PHWDEROLF��,QJHVWHG�ZDWHU�LV�WKDW�FRQVXPHG�E\�GULQNLQJ

DQG�WKDW�ZKLFK�LV�FRQWDLQHG�LQ�IRRG��0HWDEROLF�ZDWHU�LV

WKH�ZDWHU�SURGXFHG�ZKHQ�WKH�IRRG�LV�XWLOL]HG�DQG�FDQ

DULVH�IURP�FDUERK\GUDWH��SURWHLQ�DQG�OLSLG�PHWDEROLVP

LQVLGH�WKH�FHOOV��6RPH�IHHGVWXIIV�FRQWDLQ�PRUH�ZDWHU

WKDQ�RWKHU�W\SHV�RI�IHHGVWXIIV��)RU�LQVWDQFH��IUHVK�IUXLWV

DQG�YHJHWDEOHV�FRPSDUHG�WR�GU\�VHHGV��:KHQ�WKH

DPRXQW�RI�ZDWHU�FRQVXPHG�LQ�IRRG�LQFUHDVHV��WKH

DPRXQW�WKH�DQLPDO�GULQNV�ZLOO�XVXDOO\�GHFUHDVH��:DWHU

FRQVXPSWLRQ�LQFUHDVHV�ZLWK�LQFUHDVHG�VDOW�LQWDNH�

LQFUHDVHG�HQYLURQPHQWDO�WHPSHUDWXUH��LQFUHDVHG�DFWLYLW\

DQG�WKH�FRQVXPSWLRQ�RI�GU\�IHHGVWXIIV��$WWHPSWV�VKRXOG

EH�PDGH�WR�KDYH�FOHDQ��IUHVK�ZDWHU�DYDLODEOH�WR�DQ\

DQLPDO�DW�DOO�WLPHV�

3URWHLQ

3URWHLQV�DUH�YHU\�ODUJH��FRPSOH[�PROHFXOHV�ZKLFK

DUH�PDGH�XS�RI�DPLQR�DFLGV�KRRNHG�WRJHWKHU�DV�OLQNV�RI

D�ORQJ�FKDLQ��7KHVH�OLQNDJHV�EHWZHHQ�DPLQR�DFLGV�DUH

UHIHUUHG�WR�DV�SHSWLGH�ERQGV��3URWHLQV�LQ�WKH�ERG\�DUH

FRQVWDQWO\�EHLQJ�PDGH�DQG�EURNHQ�GRZQ��:KHQ�HQHUJ\

WKHVH�WHQ��HVVHQWLDO��DPLQR�DFLGV��WKH�QHFHVVDU\�SURWHLQV

LV�XVHG�WR�GHVFULEH�WKH�DPRXQW�DQG�SURSRUWLRQ�RI�WKH

HVVHQWLDO�DPLQR�DFLGV�LQ�UHODWLRQ�WR�DQ�DQLPDO
V

UHTXLUHPHQW�IRU�HDFK�RI�WKHVH�DPLQR�DFLGV��$QLPDO

SURWHLQ�LV�RI�EHWWHU�TXDOLW\�WKDQ�SODQW�SURWHLQ��7KLV

PHDQV�WKDW�WKH�SODQW�SURWHLQV�GR�QRW�KDYH�DQ�DPLQR�DFLG

SURILOH�WKDW�UHVHPEOHV�WKH�DPLQR�DFLG�PDNH�XS�RI�WKH

SURWHLQV�LQ�\RXU�SHW�ELUG��7KHUHIRUH��LW�LV�QHFHVVDU\�WR

JLYH�\RXU�SHW�ELUG�D�YDULHW\�RI�IHHGVWXIIV�VR�WKDW�WKH

DPLQR�DFLG�V��WKDW�DUH�VRPHZKDW�GHILFLHQW�LQ�RQH

IHHGVWXII�FDQ�EH�REWDLQHG�IURP�DQRWKHU�IHHGVWXII�WKDW

KDV�PRUH�RI�WKDW�SDUWLFXODU�DPLQR�DFLG��8VXDOO\��SODQW

SURWHLQV�DUH�GHILFLHQW�LQ�WKH�DPLQR�DFLGV�PHWKLRQLQH�DQG

O\VLQH�ZLWK�UHJDUGV�WR�\RXU�SHW�ELUG
V�DPLQR�DFLG

UHTXLUHPHQW��,W�LV�EHVW�WR�NHHS�WKH�SURWHLQ�LQWDNH�RI�\RXU

SHW�ELUG�DGHTXDWH�EXW�QRW�LQ�H[FHVV��7RR�PXFK�SURWHLQ�LV

RIWHQ�IHG�WR�SHW�ELUGV�DQG�WKLV�OHDGV�WR�SUREOHPV�LQ�WKH

OLYHU�DQG�NLGQH\�

&DUERK\GUDWHV�DQG�)LEHU

$�FDUERK\GUDWH�PROHFXOH�LV�FRPSRVHG�RI�UHSHDWLQJ

XQLWV�RI�WKH�VLPSOH�VXJDU�FDOOHG�JOXFRVH��6WDUFK�LV�WKH

PRVW�FRPPRQ�XVHDEOH�IRUP�RI�FDUERK\GUDWH�LQ�WKH�GLHW

DQG�LV�FRQVLGHUHG�D�VROXEOH�FDUERK\GUDWH�E\

QXWULWLRQLVWV��0DQ\�JOXFRVH�PROHFXOHV�DUH�OLQNHG

WRJHWKHU�MXVW�DV�WKH�DPLQR�DFLGV�LQ�D�SURWHLQ�DUH�OLQNHG

WRJHWKHU�WR�IRUP�D�ORQJ�FKDLQ��7KH�FDUERK\GUDWH��VWDUFK�

LV�VWRUHG�E\�WKH�SODQW�LQ�VHHGV�IRU�WKH�LPPHGLDWH

XWLOL]DWLRQ�E\�WKH�\RXQJ�SODQW�DIWHU�WKH�VHHG�JHUPLQDWHV�

+RZHYHU��WKH�VHHGV�DOVR�IXUQLVK�DQ�H[FHOOHQW�VRXUFH�RI

FDUERK\GUDWH�IRU�SHW�ELUGV�WR�XVH�DV�HQHUJ\�

,Q�WKH�SODQW�NLQJGRP�WKHUH�LV�DOVR�DQRWKHU�W\SH�RI

FDUERK\GUDWH�WKDW�LV�PDGH�XS�RI�UHSHDWLQJ�JOXFRVH�XQLWV�

7KLV�LV�D�VWUXFWXUDO�FDUERK\GUDWH�UHIHUHHG�WR�DV�FHOOXORVH

RU��FUXGH�ILEHU���8QOLNH�VWDUFK��FHOOXORVH�FDQQRW�IXUQLVK

HQHUJ\�WR�SHW�ELUGV�DQG�LV�FRQVLGHUHG�LQVROXEOH��%DFWHULD
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LQ�WKH�GLJHVWLYH�WUDFW�FDQ�XWLOL]H�FHOOXORVH��7KH�UHDVRQ WHQGHQF\�WR�DFFXPXODWH�IDW��:LWKRXW�OLSLG�LQ�WKH�GLHW�WKH

WKH�ELUG�LV�QRW�DEOH�WR�XWLOL]H�WKH�FHOOXORVH�LV�EHFDXVH�WKH ELUG�FDQQRW�DEVRUE�WKH�IDW�VROXEOH�YLWDPLQV�$��'��(�DQG

OLQNDJH��ERQGLQJ��EHWZHHQ�WKH�JOXFRVH�PROHFXOHV�LQ�WKH .��(YHQ�WKRXJK�WDVWH�SOD\V�D�VRPHZKDW�PLQRU�UROH�LQ�D

ORQJ�FHOOXORVH�FKDLQ�LV�QRW�DEOH�WR�EH�EURNHQ�GXULQJ SHW�ELUG
V�HDWLQJ�KDELWV��IDWV�DUH�DGGHG�WR�DQLPDO�GLHWV�WR

GLJHVWLRQ��$QLPDOV�GR�QRW�SURGXFH�WKH�HQ]\PH�FDOOHG HQKDQFH�SDODWDELOLW\�

FHOOXODVH�ZKLFK�FDQ�IUHH�WKH�JOXFRVH�IRU�DEVRUSWLRQ��7KH

UHDVRQ�VRPH�DQLPDOV�VXFK�DV�FDWWOH�DQG�VKHHS

�UXPLQDQWV��FDQ�GR�ZHOO�RQ�JUDVV�LV�EHFDXVH�WKHLU

VWRPDFKV�KDYH�WKH�EDFWHULDO�SRSXODWLRQ�WKDW�SURGXFHV

FHOOXODVH��DQG�WKLV�VWUXFWXUDO�FDUERK\GUDWH�FDQ�EH ERG\�ZHLJKW�RI�DQ�DQLPDO��7KH�PDMRULW\�RI�WKH�PLQHUDOV

XWLOL]HG�E\�WKH�EDFWHULD��7KH�EDFWHULDO�FHOOV�DUH�WKHQ�XVHG LQ�WKH�DQLPDO�EHORQJ�WR�D�JURXS�UHIHUUHG�WR�DV�WKH

E\�WKH�FRZ�RU�VKHHS�DV�IRRG��,W�LV�LPSRUWDQW�WR PDFUR�PLQHUDOV�VXFK�DV�FDOFLXP��SKRVSKRUXV��VRGLXP�

XQGHUVWDQG�WKDW�HYHQ�WKRXJK�FUXGH�ILEHU�FDQQRW�EH SRWDVVLXP��FKORULGH��PDJQHVLXP�DQG�VXOSKXU��7KH

EURNHQ�GRZQ�IRU�DQ�LPPHGLDWH�HQHUJ\�VRXUFH��D�SURSHU UHTXLUHPHQW�IRU�WKHVH�PLQHUDOV�LQ�WKH�GLHW�LV�XVXDOO\

DPRXQW�RI�FHOOXORVH�LV�QHFHVVDU\�LQ�WKH�GLHW�WR�SURPRWH H[SUHVVHG�DV�D�SHUFHQW�RI�WKH�GLHW�EHFDXVH�WKH\�DUH�WKH

QRUPDO�PRYHPHQW�RI�IRRG�WKURXJK�WKH�ELUG
V�GLJHVWLYH PRVW�DEXQGDQW�LQ�WKH�GLHW��7KH�ZRUG��PDFUR��LV�D�*UHHN

WUDFW��,W�DOVR�KHOSV�WR�SURYLGH�WKH�EXON�ZKLFK�LV ZRUG�WKDW�PHDQV�ELJ�RU�ODUJH��7KHUHIRUH��WKH�UHDVRQ�ZK\

QHFHVVDU\�IRU�QRUPDO�GURSSLQJV��$V�WKH�FUXGH�ILEHU�LQ VRPH�PLQHUDOV�DUH�QHHGHG�LQ�ODUJH�DPRXQWV�LQ�WKH�GLHW�LV

WKH�GLHW�LQFUHDVHV��WKH�DPRXQW�RI�ZDWHU�FRQVXPHG�E\�WKH EHFDXVH�WKHVH�VDPH�PLQHUDOV�DUH�IRXQG�LQ�DQLPDOV�LQ

ELUG�DOVR�ZLOO�LQFUHDVH� ODUJH�DPRXQWV�

7KH�PLQHUDOV�VXFK�DV�LURQ��]LQF��FRSSHU��PDQJDQHVH�/LSLGV

7KLV�QXWULHQW�JURXS�LV�FRPSRVHG�RI�WKH�IDWV�DQG�RLOV

ZKLFK�DUH�IRXQG�LQ�SODQWV��HVSHFLDOO\�LQ�WKH�VHHGV��7KHVH WKHVH�PLQHUDOV�DUH�FDOOHG�WUDFH�PLQHUDOV��7KHVH�PLQHUDOV

VWRUHG�IDWV�DQG�RLOV�LQ�WKH�VHHG�IXUQLVK�WKH�HQHUJ\ DUH�MXVW�DV�LPSRUWDQW�WR�WKH�ZHOO�EHLQJ�RI�WKH�ELUG�DV

QHFHVVDU\�IRU�WKH�\RXQJ�SODQW�WR�VWDUW�LWV�OLIH�SURFHVVHV WKRVH�UHTXLUHG�LQ�ODUJHU�DPRXQWV��7KH�ZRUG��PLFUR��DOVR

DV�JHUPLQDWLRQ�EHJLQV��2QFH�WKH�\RXQJ�SODQW�VWDUWV�WR LV�D�*UHHN�ZRUG�DQG�PHDQV�VPDOO��:KHQ�WKH�QXWULWLRQLVW

SURGXFH�OHDYHV��WKHQ�SKRWRV\QWKHVLV�RFFXUV�DQG�WKH DGGV�WKHVH�PLQHUDOV�WR�WKH�GLHW��WKH\�DUH�DGGHG�LQ�YHU\

SODQW�FDQ�PDQXIDFWXUH�DQG�VWRUH�PRUH�QXWULHQWV��7KHVH VPDOO�DPRXQWV��XVXDOO\�LQ�SDUWV�SHU�PLOOLRQ�

IDWV�DQG�RLOV�DUH�PDGH�XS�RI�IDWW\�DFLGV��7KHVH�IDWW\

DFLGV�GR�QRW�OLQN�WRJHWKHU�WR�IRUP�ORQJ�FKDLQV�DV 7KH�IXQFWLRQV�RI�WKH�PDFUR�DQG�PLFUR�PLQHUDOV�LQ

KDSSHQV�ZLWK�JOXFRVH�WR�IRUP�VWDUFK�DQG�FHOOXORVH�RU SHW�ELUGV�DQG�DOO�RWKHU�DQLPDOV�LV�WKH�VDPH�DW�WKH�FHOOXODU

ZLWK�DPLQR�DFLGV�WR�IRUP�SURWHLQV��+RZHYHU��EHFDXVH�RI OHYHO��$Q\�QXWULWLRQ�WH[W��ZKHWKHU�EDVLF�RU�DGYDQFHG�ZLOO

WKHLU�FKHPLFDO�VWUXFWXUH�WKH�IDWV�DQG�RLOV�ZKHQ�XVHG�E\ JLYH�WKH�IXQFWLRQV�RI�WKH�PLQHUDOV�LQ�WKH�ERG\��7KH�VLJQV

DQLPDOV�IRU�HQHUJ\�DUH�NQRZQ�WR�IXUQLVK������WLPHV RI�GHILFLHQF\�DOVR�DUH�JLYHQ�

PRUH�FDORULHV�RI�HQHUJ\�SHU�XQLW�ZHLJKW�WKDQ�WKH

FDUERK\GUDWHV�DQG�SURWHLQV��,Q�RWKHU�ZRUGV��LI�D�SHW�ELUG

HDWV�RQH�JUDP�RI�IDW�LW�JHWV������WLPHV�PRUH�FDORULHV

IURP�WKH�JUDP�RI�IDW�WKDQ�IURP���JUDP�RI�SURWHLQ�RU

FDUERK\GUDWH�ZKHQ�WKH\�DUH�XVHG�IRU�HQHUJ\��7KHUHIRUH� VROXELOLW\�UDWKHU�WKDQ�WKHLU�IXQFWLRQ�LQ�WKH�DQLPDO��7KHVH

LW�LV�SRVVLEOH�IRU�SHW�ELUGV�WR�EHFRPH�REHVH�LI�WKH\�DUH JURXSV�DUH��IDW�VROXEOH�DQG�ZDWHU�VROXEOH��7KH�IDW

IHG�VHHGV�KLJK�LQ�RLO��$Q�H[DPSOH�LV�VXQIORZHU�VHHGV� VROXEOH�YLWDPLQV�DUH�JRLQJ�WR�EH�DVVRFLDWHG�LQ�SODQWV

7KH�OLSLG�LQ�WKH�GLHW�LV�QRW�RQO\�DQ�H[FHOOHQW�HQHUJ\ :KHQHYHU�IHHGVWXIIV�DUH�SURFHVVHG�DQG�WKH�OLSLG�LV

VRXUFH�EXW�WKHUH�DUH�HVVHQWLDO�IDWW\�DFLGV�WKDW�DUH�QHHGHG UHPRYHG��WKH�IDW�VROXEOH�YLWDPLQV�DOVR�DUH�JRLQJ�WR�EH

E\�ELUGV��:LWKRXW�WKH�HVVHQWLDO�IDWW\�DFLGV�LQ�WKH�GLHW UHPRYHG��$Q�H[DPSOH�RI�WKLV�LV�ZKHQ�VR\EHDQV�RU�FRUQ

WKHUH�ZLOO�EH�D�UHGXFWLRQ�LQ�HJJ�VL]H�DQG�KDWFKDELOLW\� DUH�SURFHVVHG�DQG�WKH�RLO�LV�UHPRYHG��7KH�PHDO�UHPDLQV

$OVR��SRRU�VNLQ�FRYHULQJ�DQG�IHDWKHU�JURZWK�ZLOO�RFFXU� DQG�KDV�D�ORZ�OLSLG�DQG�IDW�VROXEOH�YLWDPLQ�FRQWHQW�

2YHUDOO�JURZWK�LV�LPSDLUHG��DQG�WKH�OLYHU�ZLOO�KDYH�D

0LQHUDOV

0LQHUDOV�XVXDOO\�PDNH�XS�OHVV�WKDQ���SHUFHQW�RI�WKH

LRGLQH�DQG�VHOHQLXP�DUH�QRW�IRXQG�LQ�WKH�GLHW�LQ�ODUJH

DPRXQWV�DQG�DUH�FDOOHG�WKH�PLFUR��PLQHUDOV��6RPHWLPHV

9LWDPLQV

9LWDPLQV�DUH�GLYLGHG�LQWR�WZR�JURXSV�EDVHG�RQ�WKHLU

DQG�DQLPDOV�ZKHUH�IDWV�DQG�RLOV�DUH�ORFDWHG�DQG�VWRUHG�
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7KH�IDW�VROXEOH�YLWDPLQV�DUH�NQRZQ�DV�YLWDPLQV�$� NLGQH\��PXVFOH��EUDLQ��HWF��5LFK�VRXUFHV�RI�%�YLWDPLQV

'��(�DQG�.��%HFDXVH�LQ�WKH�ELUG�WKH\�DUH�VWRUHG�LQ LQ�SODQWV�DUH�WKH�OHDYHV��WKH�JHUP�RI�WKH�VHHG��DQG�\RXQJ

DVVRFLDWLRQ�ZLWK�IDW��LW�XVXDOO\�WDNHV�DQ�H[WHQGHG�SHULRG VSURXWV��7KHUHIRUH��NHHSLQJ�WKLV�LQ�PLQG�ZLOO�KHOS�WKH

RI�WLPH�WR�GHYHORS�D�GHILFLHQF\�ZKHQ�WKH�GLHW�KDV�D�YHU\ EHJLQQLQJ�SHW�ELUG�RZQHU�VHOHFW�SURSHU�IRRG

ORZ�IDW�VROXEOH�YLWDPLQ�FRQWHQW��+RZHYHU��GHILFLHQFLHV FRPELQDWLRQV�

FDQ�DQG�GR�H[LVW�LQ�SHW�ELUGV��HVSHFLDOO\�ZKHQ�WKH

RZQHUV�DUH�QRW�SURYLGLQJ�WKH�ELUG�ZLWK�HQRXJK�YDULHW\ 7KH�QXPHURXV�FHOOXODU�IXQFWLRQV�RI�ERWK�WKH�IDW�DQG

RI�IHHGVWXIIV�LQ�WKH�GLHW��7KH�DELOLW\�RI�IDW�VROXEOH ZDWHU�VROXEOH�YLWDPLQV��DORQJ�ZLWK�WKH�VLJQV�FRPPRQ�LQ

YLWDPLQV�WR�EH�VWRUHG�KDV�LWV�DGYDQWDJHV��EXW�WKLV�DELOLW\ WKHLU�GHILFLHQFLHV��DUH�GLVFXVVHG�LQ�GHWDLO�LQ�EDVLF

DOVR�KDV�LWV�GLVDGYDQWDJHV��7KH�SRVVLELOLW\�RI QXWULWLRQ�ERRNV��$V�ZLWK�WKH�PLQHUDOV��WKH�IXQFWLRQV�RI

K\SHUYLWDPLQRVLV�H[LVWV��,Q�RWKHU�ZRUGV��WKH�IDW�VROXEOH WKH�YLWDPLQV�DW�WKH�FHOOXODU�OHYHO�LQ�DQLPDOV�DUH�VLPLODU�

YLWDPLQV�FDQ�EH�WR[LF�LI�FRQVXPHG�LQ�ODUJH�DPRXQWV� 7R�VD\�WKDW�RQH�PLQHUDO�RU�YLWDPLQ�LV�WKH�PRVW

7KLV�FDQ�KDSSHQ�ZKHQ�RYHUVXSSOHPHQWDWLRQ��RU LPSRUWDQW�LQ�ELUGV�LV�PLVOHDGLQJ��(DFK�RI�WKH�LQGLYLGXDO

RYHU�IRUWLILFDWLRQ�RFFXUV��HVSHFLDOO\�ZLWK�WKH�IDW�VROXEOH PLQHUDOV�DQG�YLWDPLQV�LV�LPSRUWDQW��1R�PLQHUDO�RU

YLWDPLQV�FDSDEOH�RI�EHLQJ�DGPLQLVWHUHG�WKURXJK�WKH YLWDPLQ�LV�PRUH�RU�OHVV�LPSRUWDQW�WKDQ�DQ\�RWKHU�

GULQNLQJ�ZDWHU��2YHUIRUWLILFDWLRQ�ZLWK�YLWDPLQV�$�DQG�'

VKRXOG�EH�RI�PDMRU�FRQFHUQ��1RUPDOO\��LI�SHW�ELUGV�DUH

SURYLGHG�ZLWK�D�YDULHW\�RI�IUHVK��ZKROHVRPH�IHHGVWXIIV�

VXSSOHPHQWDWLRQ�RI�WKH�YLWDPLQV�LV�XQQHFHVVDU\�DQG�LV

DQ�DGGLWLRQDO�H[SHQVH�WKDW�FDQ�EH�DYRLGHG��7KH�DJH�

KHDOWK��SUHVHQW�GLHW�DQG�EUHHGLQJ�VWDWXV�PD\�KHOS

GHWHUPLQH�LI�GLHWDU\�VXSSOHPHQWDWLRQ�LV�QHFHVVDU\�

7KH�ZDWHU�VROXEOH�YLWDPLQV�DUH�WKH�%�FRPSOH[�DV

ZHOO�DV�9LWDPLQ�&��7KHVH�YLWDPLQV�VXFK�DV�WKLDPLQ�

ULERIODYLQ��QLDFLQ��S\ULGR[LQH��HWF���FDQ�QRW�EH�VWRUHG�LQ

WKH�DQLPDO�EHFDXVH�WKH\�DUH�VROXEOH�LQ�ZDWHU��7KH\�PXVW

EH�LQ�WKH�GLHW�RQ�D�FRQWLQXRXV�EDVLV��7KH�%�FRPSOH[

YLWDPLQV�DUH�LQYROYHG�LQ�WKH�UHJXODWLRQ�RI�HQHUJ\

PHWDEROLVP�LQ�WKH�FHOOV�DQG�SDUWLFLSDWH�LQ�VR�PDQ\

ELRFKHPLFDO�UHDFWLRQV�WKDW�LW�LV�GLIILFXOW�WR�VHSDUDWH�RXW

WKHLU�LQGLYLGXDO�GHILFLHQF\�VLJQV��7KHVH�YLWDPLQV�DUH

VRPHWLPHV�UHIHUUHG�WR�DV�WKH��VSDUNSOXJV��LQ�WKH�FHOO

WKDW�KHOS�WKH�HQ]\PHV�XWLOL]H�WKH�HQHUJ\�SURYLGHG�E\�WKH

IXHO�QXWULHQWV��L�H���FDUERK\GUDWHV��OLSLGV�DQG�SURWHLQ��

/LIH�LQ�DQLPDOV�DQG�SODQWV�DULVHV�IURP�WKH�PLOOLRQV

RI�RUJDQL]HG�ELRFKHPLFDO�UHDFWLRQV�RFFXUULQJ

VLPXOWDQHRXVO\�HDFK�VHFRQG�LQ�WULOOLRQV�RI�FHOOV��7KHVH

FHOOXODU�UHDFWLRQV�DUH�GHSHQGHQW�RQ�HQ]\PHV��DQG�PRVW

RI�WKH�HQ]\PHV�UHTXLUH�DVVLVWDQFH�WR�FDUU\�RXW�WKHVH

UHDFWLRQV��7KHVH�KHOSHUV�DUH�WKH�%�FRPSOH[�YLWDPLQV�

7KHUHIRUH��ZKHUH�WKHUH�LV�OLIH�WKHUH�DUH�HQ]\PHV�DQG

%�YLWDPLQV��,W�VKRXOG�EH�REYLRXV�WKHQ�WKDW�WKH�ULFKHVW 3HW�%LUG��7KHQ�:KDW�6KRXOG�,�'R"
VRXUFH�RI�%�YLWDPLQV�LQ�SODQWV�DQG�DQLPDOV�VKRXOG�EH

ORFDWHG�ZKHUH�WKHUH�DUH�WKH�PRVW�OLIH�SURFHVVHV

�ELRFKHPLFDO�UHDFWLRQV��RFFXUULQJ��,Q�RWKHU�ZRUGV��WKH

KLJKHVW�FRQFHQWUDWLRQV�RI�%�YLWDPLQV�LQ�SODQWV�DQG

DQLPDOV�DUH�XVXDOO\�IRXQG�LQ�WKH�WLVVXHV�GRLQJ�WKH�PRVW

OLYLQJ��,Q�DQLPDOV�WKHVH�WLVVXHV�ZRXOG�EH�WKH�OLYHU�

:KDW�,V�WKH�%HVW�'LHW�WR�)HHG�0\�3HW

%LUG"

$�EDODQFHG�GLHW��VRPHWLPHV�UHIHUUHG�WR�DV�D

FRPSOHWH�GLHW��LV�WKH�EHVW�W\SH�RI�GLHW�WR�IHHG�WR�DQ\

FRPSDQLRQ�DQLPDO��$�EDODQFHG�SHW�ELUG�GLHW�FRQWDLQV�D

FRPELQDWLRQ�RI�WKH�QXWULHQWV�WR�PHHW�WKH�QXWULWLRQDO

UHTXLUHPHQWV�RI�WKH�ELUG��2I�FRXUVH��WKH�GLHW�EHLQJ�IHG

VKRXOG�IXUQLVK�WKH�QXWULHQWV�UHTXLUHG�E\�WKH�DQLPDO�DV

UHODWHG�WR�DJH��KHDOWK��EUHHGLQJ�VWDWXV��HWF��)RU�LQVWDQFH�

D�GLHW�GHVLJQHG�IRU�D�JURZLQJ�ELUG�RU�RQH�GHVLJQHG�WR

PDLQWDLQ�DQ�ROGHU�ELUG�LV�QRW�VXIILFLHQW�IRU�EUHHGLQJ�

SXUSRVHV�EHFDXVH�WKH�QXWULWLRQDO�UHTXLUHPHQWV�FKDQJH�

7KH�NQRZOHGJH�WKDW�QRZ�H[LVWV�UHJDUGLQJ�WKH�SURSHU

QXWULWLRQDO�UHTXLUHPHQWV�RI�SHW�ELUGV�ODJV�EHKLQG�RWKHU

DQLPDO�LQGXVWULHV��7KHUH�ZLOO�SUREDEO\�QHYHU�EH�RQH

SHUIHFW�GLHW�DYDLODEOH�IRU�DOO�WKH�SHW�ELUGV�DYDLODEOH

WRGD\��7KH�QXWULHQW�QHHGV�DQG�HDWLQJ�KDELWV�RI�WKH

YDULRXV�ELUGV�DUH�GLIIHUHQW���0DQ\�FRPPHUFLDO

FRPSDQLHV�PDQXIDFWXUH�DQG�VHOO�SURSHUO\�IRUPXODWHG

ELUG�GLHWV��SHOOHWV��FUXPEOHV��HWF����,Q�WKH�ORQJ�UXQ��WKHVH

DUH�WKH�EHVW���EXW�PD\�QRW�EH�DV�PXFK��IXQ��WR�IHHG�RU

ZDWFK�WKH�SHW�ELUG�HDW�

,I�,�&DQ
W�)HHG�D�%DODQFHG�'LHW�WR�0\

7KH�QXWULHQWV�WKDW�DQLPDOV�QHHG�DUH�IRXQG�LQ�QDWXUDO

IHHGVWXIIV��7KHVH�IHHGVWXIIV�FDQ�EH�GLYLGHG�LQWR�WKH�IRXU

FRPPRQ�IRRG�JURXSV��7KHVH�DUH������JUDLQV������IUXLWV

DQG�YHJHWDEOHV������SURWHLQ�VRXUFHV��DQG�����GDLU\

SURGXFWV�
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$�ZLGH�YDULHW\�RI�IHHGVWXIIV��VHHGV��DUH�DYDLODEOH�LQ ODFN�RI�YLWDPLQ�'�LV�NQRZQ�WR�PDNH�WKH�FDOFLXP

JUDLQV��JURXS�����7KH�VHHGV�ZLOO�EH�XVHG�PRVWO\�E\�WKH GHILFLHQF\�ZRUVH��6HHGV�DUH�KLJKHU�LQ�SKRVSKRUXV�WKDQ

ELUG�DV�DQ�HQHUJ\�VRXUFH��7KH�PDMRULW\�RI�HQHUJ\�ZLOO�EH LQ�FDOFLXP��7KLV�LPEDODQFH�RI�FDOFLXP�WR�SKRVSKRUXV

IURP�WKH�VWDUFK��7KH�VHHG�KXOO�LV�PRVWO\�FRPSOH[ ZLOO�FDXVH�VHYHUH�SUREOHPV�LQ�WKH�ELUG�LI�DOO�WKH�ELUG�HDWV

LQVROXEOH�FDUERK\GUDWH�DQG�LV�RI�YHU\�OLWWOH�QXWULWLRQDO LV�VHHG��6XQIORZHU�VHHGV�DUH�ZHOO�OLNHG�E\�SDUURWV��DQG

YDOXH��,Q�IUXLWV�DQG�YHJHWDEOHV��JURXS�����D�JUHDWHU WKHUH�DUH���SDUWV�SKRVSKRUXV�WR�HYHU\�SDUW�FDOFLXP�LQ

FRQFHQWUDWLRQ�RI�YLWDPLQV�LV�SUHVHQW�WKDQ�LV�IRXQG�LQ WKLV�VHHG��0DQ\�VHHGV�DUH�ULFK�LQ�IDW��DQG�WKLV�FDQ�OHDG�WR

JUDLQV��7KLV�LV�HVSHFLDOO\�WUXH�IRU�YLWDPLQV�$��(��.�DQG REHVLW\�LQ�WKH�ELUG�EHFDXVH�WKH\�ZLOO�RYHUFRQVXPH�RQ

WKH�%�FRPSOH[��(YHQ�WKRXJK�YLWDPLQ�$�LV�QRW�SUHVHQW�LQ HQHUJ\��%LUGV�XVXDOO\�HDW�WR�VDWLVI\�DQ�HQHUJ\

SODQWV��D�SODQW�SLJPHQW�NQRZQ�DV�FDURWHQH�LV�SUHVHQW UHTXLUHPHQW��KRZHYHU��EHFDXVH�WKH�VHHGV�DUH�FRQVXPHG

DQG�LV�FRQYHUWHG�LQWR�YLWDPLQ�$��8VXDOO\��PRVW�JUHHQ DQG�VZDOORZHG�ZKROH��WKH�ELUG�RYHUFRQVXPHV�EHIRUH�WKH

OHDI\�YHJHWDEOHV�DQG�FRORUIXO�YHJHWDEOHV�FRQWDLQ GHVLUH�WR�VWRS�HDWLQJ�RFFXUV��0DQ\�VHHGV�DUH�GHILFLHQW�LQ

FDURWHQH� WKH�HVVHQWLDO�IDWW\�DFLGV��$OO�VHHGV�DUH�DOVR�ORZ�LQ�LRGLQH

3URWHLQ�VRXUFHV��JURXS����LQFOXGH�EHHI��ILVK� D�YDULHW\�RI�RWKHU�IHHGVWXIIV�DOVR�VKRXOG�EH�IXUQLVKHG��,W

FKLFNHQ��SRUN��HJJV��EHDQV��SHDV��HWF��$QLPDO�WLVVXH�DQG LV�LPSRUWDQW�WR�UHDOL]H�WKDW�SHW�ELUGV�FDQ�EH�IHG�DOO�VHHG

DQLPDO�SURGXFWV��VXFK�DV�PLON�DQG�HJJV��FRQWDLQ�YLWDPLQ GLHWV�IRU�PDQ\�\HDUV�EHIRUH�WKH\�EHJLQ�WR�ORRN

%����2QO\�PLFURRUJDQLVPV�FDQ�PDNH�%���DQG�\HV��WKH XQKHDOWK\��8VXDOO\��E\�WKH�WLPH�D�SHW�ELUG�UHDOO\�ORRNV

%���WKDW�LV�LQ�\RXU�ERG\�DQG�RWKHU�DQLPDOV�ZDV VLFN�LW�LV�QRW�ORQJ�EHIRUH�WKH�ELUG�ZLOO�SUREDEO\�GLH��7KLV

SURGXFHG�E\�WKHVH�PLFURRUJDQLVPV��5HPHPEHU��QRWKLQJ LV�WUXH�IRU�QXWULWLRQDO��EDFWHULDO�DQG�YLUDO�UHODWHG

WKDW�JURZV�RXW�RI�WKH�HDUWK�RU�IOLHV��VZLPV�RU�ZDONV�FDQ GLVHDVHV�

V\QWKHVL]H�YLWDPLQ�%����7KLV�JURXS�RI�IHHGVWXIIV

VXSSOLHV�WKH�SURWHLQ�DQG�HVVHQWLDO�DPLQR�DFLGV�UHTXLUHG

E\�SHW�ELUGV��0HDW�DOVR�FRQWDLQV�RWKHU�QXWULHQWV�VXFK�DV

YLWDPLQV�DQG�WUDFH�PLQHUDOV��,Q�GDLU\�SURGXFWV��JURXS

����SURWHLQ��HVVHQWLDO�DPLQR�DFLGV��YLWDPLQV�DQG�PLQHUDOV

�HVSHFLDOO\�FDOFLXP��DUH�IXUQLVKHG�LQ�WKH�GLHW��,I�LW�LV�QRW

SRVVLEOH�IRU�D�SHW�ELUG�RZQHU�WR�SURYLGH�D

FRPSOHWH�SHOOHWHG�EDODQFHG�GLHW�HDFK�GD\��WKHQ�WKH�ELUG

VKRXOG�EH�IXUQLVKHG�ZLWK�WKH�IHHGVWXIIV�IRXQG�LQ�WKHVH

IRXU�PDMRU�IRRG�JURXSV�DORQJ�ZLWK�IUHVK�ZDWHU��7KH

QXWULWLRQDO�UHTXLUHPHQWV�ZLOO�EH�PHW�LI�WKH�ELUG�HDWV

VRPH�IHHGVWXIIV�IURP�HDFK�JURXS��1RUPDOO\��WKLV�W\SH�RI

IHHGLQJ�SUDFWLFH�UHVXOWV�LQ�H[FHVVLYH�QXWULHQW

FRQVXPSWLRQ��DERYH�WKH�UHTXLUHPHQW��DQG�ZDVWDJH�

&DQ�,�)HHG�0\�3HW�%LUG�2QO\�6HHG"

7KH�DQVZHU�LV�QR��'R�QRW�IHHG�SHW�ELUGV�RQO\�VHHGV�

6HHGV�GR�QRW�FRQWDLQ�VXIILFLHQW�QXWULHQWV�WR�VXVWDLQ�D

KHDOWK\�ELUG�RU�SURYLGH�DGHTXDWH�QXWULHQWV�IRU

UHSURGXFWLRQ��6HHGV�DUH�YHU\�ORZ�LQ�FDOFLXP��7KH

UHTXLUHPHQW�RI�FDOFLXP�IRU�JURZLQJ�ELUGV�LV�SUREDEO\

FORVH�WR���SHUFHQW�RI�WKH�GLHW�RU��������SDUWV�SHU�PLOOLRQ

LQ�WKH�GLHW��6HHGV�FRQWDLQ�RQO\�����WR�����SDUWV�SHU $UH�&DXVHG�E\�)HHGLQJ"
PLOOLRQ�������WR������SHUFHQW��FDOFLXP��7KHUHIRUH��\RXU

SHW�ELUG�ZLOO�EH�YHU\�GHILFLHQW�LQ�FDOFLXP��%LUG�VHHGV�DUH

DOVR�GHILFLHQW�LQ�SURWHLQ��DQG�WKH�TXDOLW\�RI�WKH�SURWHLQ�LV

SRRU��6RGLXP��]LQF�DQG�PDQJDQHVH�DUH�GHILFLHQW�

&DURWHQH��YLWDPLQ�$��DQG�YLWDPLQ�'�DUH�GHILFLHQW��$

DQG�JRLWHU�FDQ�GHYHORS��,I�VHHGV�DUH�JRLQJ�WR�EH�IHG��WKHQ

:KDW�DERXW��
)RUWLILHG��6HHG

0L[WXUHV"

:KHQ�D�IHHGVWXII�LV�IRUWLILHG�LW�PHDQV�WKDW

VRPHWKLQJ�KDV�EHHQ�DGGHG�WR�LW�WR�KRSHIXOO\�LQFUHDVH�WKH�

QXWULWLRQDO�YDOXH��0DQ\�PDQXIDFWXUHUV�VXSSOHPHQW

VHHG�EDVHG�GLHWV�LQ�D�YDULHW\�RI�PDQQHUV��2QH�RI�WKH

OHDVW�HIILFLHQW�PHWKRGV�LV�FRDWLQJ�WKH�VHHG�ZLWK�QXWULHQWV

�XVXDOO\�VSUD\HG�RQ�WKH�RXWVLGH�RI�WKH�KXOO���:DVWH

RFFXUV�DQG�YHU\�OLWWOH�RI�WKLV�QXWULHQW�LV�FRQVXPHG�LQ�WKLV

PDQQHU��0DQ\�YLWDPLQV�DQG�WUDFH�PLQHUDOV�DUH�DGGHG�WR

VHHG�PL[WXUHV�LQ�WKLV�ZD\��$�SHOOHW�ZKLFK�FRQWDLQV

DGHTXDWH�QXWULHQW�OHYHOV�LV�VRPHWLPHV�DGGHG�WR�WKH�VHHG

PL[WXUH��7KH�SHOOHW�XVXDOO\�VXSSOHPHQWV�WKH�VHHG�E\

SURYLGLQJ�WKH�ELUG�ZLWK�ZKDW�LV�ODFNLQJ�LQ�WKH�VHHG�

+RZHYHU��WKH�SHW�ELUG�RZQHU�GRHV�QRW�UHDOO\�NQRZ�LI�WKH

ELUG�LV�EHLQJ�VHOHFWLYH�DQG�HDWLQJ�PRUH�RI�WKH�VHHG�WKDQ

WKH�SHOOHW�

:KDW�$UH�WKH�&RPPRQ�3UREOHPV�7KDW

3HW�%LUG�9HWHULQDULDQV�6HH�7RGD\�7KDW

7RGD\��REHVLW\�LV�D�ELJ�SUREOHP�LQ�WKH�SHW�ELUG��7KH

RZQHU�RI�WKH�SHW�ELUG�ZDQWV�WR�VKRZHU�WKH�ELUG�ZLWK

DIIHFWLRQ�DQG�RQH�ZD\�WR�VKRZ�DIIHFWLRQ�LV�WR�VKRZHU�WKH

ELUG�ZLWK�ORYH�DQG�FDUH��0DQ\�WLPHV�WKH�ORYH�LV
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DFFRPSDQLHG�ZLWK�WRR�PDQ\��WUHDWV���(QHUJ\�LQWDNH�LV 7RR�PXFK�SURWHLQ�FRQVXPSWLRQ�LV�DQRWKHU�SUREOHP

LQFUHDVHG�DQG�WKH�ELUG�EHFRPHV�REHVH��)DW�GHSRVLWV WKDW�RFFXUV�RIWHQ�LQ�SHW�ELUGV��$Q\�H[FHVV�SURWHLQ�DERYH

LQVLGH�WKH�ERG\�RFFXU�DURXQG�WKH�YLWDO�RUJDQV��DQG�WKH WKH�ELUG
V�UHTXLUHPHQW�IRU�DPLQR�DFLGV�ZLOO�EH�FRQYHUWHG

UHSURGXFWLYH�WUDFW�LV�LQILOWUDWHG�ZLWK�IDW��7KLV�FDQ�FDXVH WR�HQHUJ\�DQG�XVHG�RU�VWRUHG��7KH�QLWURJHQ�LQ�WKH�DPLQR

SUREOHPV�ZLWK�UHSURGXFWLRQ��$OVR��D�IDW�ELUG�LV�VXEMHFW DFLGV�KDV�WR�EH�KDQGOHG�LQ�D�YHU\�VSHFLDO�ZD\�E\�WKH

WR�OLYHU�DQG�SDQFUHDV�SUREOHPV� OLYHU�DQG�WKHQ�WKLV�QLWURJHQ�KDV�WR�EH�H[FUHWHG��7KH�OLYHU
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GHILFLHQFLHV��9DULHW\�LV�VRPHWLPHV�VDLG�WR�EH�WKH�VSLFH DQLPDO��+RSHIXOO\��KDYLQJ�UHDG�WKLV�LQIRUPDWLRQ��\RX

RI�OLIH��+RZHYHU��WKH�QXWULWLRQLVW�NQRZV�YHU\�ZHOO�WKDW�LQ QRZ�ZLOO�HQMR\�IHHGLQJ�D�YDULHW\�RI�IHHGVWXIIV�WR�\RXU
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