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%RWDQ\�'HSDUWPHQW��8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�

5HFHLYHG�0D\� ���������

,Q� D� YHU\�LQWHUHVWLQJ�ERRN� DQG� D� VHULHV�RI�
DUWLFOHV��WZR� RI�ZKLFK�KDYH� DSSHDUHG�LQ� WKLV�
MRXUQDO��6KHUZLQ�&DUOTXLVW������������D��E��F��G��
KDV� SXEOLVKHG�KLV�YLHZV�RQ� WKH�ELRWD� RI�ORQJ��
GLVWDQFH�GLVSHUVDO��JLYLQJ�VSHFLDO�DWWHQWLRQ�WR�WKH�
SUREOHPV�SRVHG�E\�WKH�IORUDV�RI�RFHDQLF�LVODQGV��
,� FDQ� FRQFXU�KHDUWLO\�ZLWK�WKH�JUHDW�PDMRULW\�
RI�WKH�FRQFOXVLRQV�ZKLFK�KH�GUDZV�DQG�,� EHOLHYH�
WKDW�WKHVH�SXEOLFDWLRQV�UHSUHVHQW�D� QRWDEOH�FRQ��
WULEXWLRQ�WR�RXU�XQGHUVWDQGLQJ�RI�ZDLI�IORUDV�LQ�
JHQHUDO��%XW�WKHUH�DUH�VRPH�SRLQWV�RI�GLVDJUHH��
PHQW��
7KXV��&DUOTXLVW������G������ DVVHUWV�WKDW��WKH�

YDOXH�RI�GLRHFLVP�LQ�LQVXODU�FLUFXPVWDQFHV�LV�VR�
JUHDW�WKDW� WKH� QHFHVVLW\�IRU� VLPXOWDQHRXV�LQ��
WURGXFWLRQ�DQG� HVWDEOLVKPHQW�RI� DW� OHDVW� WZR�
SURSDJXOHV�LV�QRW�D� VHYHUH�GLVDGYDQWDJH��$V�VXJ��
JHVWHG�HDUOLHU��&DUOTXLVW������������D��� WKLV�GLV��
DGYDQWDJH� LV� SUREDEO\�PRUH� LPDJLQDU\�WKDQ�
UHDO� �� �� ��� ,� EHOLHYH�WKDW�WKHVH�ZRUGV�DUH� WRR�
VWURQJ��$OVR��,� GLVDJUHH�WKDW��,I�GLRHFLRXV�VWRFNV�
LPPLJUDWHG�WR�WKH�>+DZDLLDQ@� ,VODQGV���%DNHU
V�
/DZ�� PXVW��LQ�SDUW��EH� DEDQGRQHG�� �&DUOTXLVW��
����G�������
�%DNHU
V� /DZ�� ZDV� VR� FDOOHG� E\� 6WHEELQV�

������������ 7KH�EDVLF�VWDWHPHQW�RI�WKH�SULQFLSOH�
LV� JLYHQ�LQ� %DNHU� �������� 7KH� LQWHUSUHWDWLRQ�
ZKLFK�LV�JLYHQ�WR�LW�LQ�&DUOTXLVW
V�SDSHUV��H�J���
����D������ LV�FRQVLGHUDEO\�PRUH�ULJLG�WKDQ�VXJ��
JHVWHG�E\�%DNHU�RU�E\�6WHEELQV��7KXV��%DNHU
V�
������� VWDWHPHQW�LV� �:LWK� VHOI�FRPSDWLEOH�LQ��
GLYLGXDOV�D� VLQJOH�SURSDJXOH�LV�VXIILFLHQW�WR�VWDUW�
D�VH[XDOO\�UHSURGXFLQJ�FRORQ\��DIWHU�ORQJ�GLVWDQFH�
GLVSHUVDO���PDNLQJ�LWV�HVWDEOLVKPHQW�PXFK�PRUH�
OLNHO\�WKDQ� LI� WKH� FKDQFH� RI� WZR� VHOI�LQFRP��
SDWLEOH�\HW�FURVV�FRPSDWLEOH�LQGLYLGXDOV�VXIILFLHQWO\�
FORVH� WRJHWKHU�VSDWLDOO\�DQG� WHPSRUDOO\�LV� UH��
TXLUHG���� �� �� >ZKLOH@� ZLWK�SODQWV�DSRPL[LV�DQG�
SXUHO\�YHJHWDWLYH�UHSURGXFWLRQ�DUH�DOVR�DYDLODEOH�
WR�UHSODFH�VHOI�LQFRPSDWLEOH�KHUPDSKURGLWLVP��DQG�
PRQRHFLVP��RU�GLRHFLVP���7KHUH�LV� QRWKLQJ�VR�
DEVROXWH�KHUH�WKDW�WKH�RFFDVLRQDO�VXFFHVVIXO�HVWDE��
OLVKPHQW�RI�D� GLRHFLRXV�VWRFN�LQ�+DZDLL� VKRXOG�
FDXVH� WKH� DEDQGRQPHQW�RI� DQ\� SDUW� RI� WKH�
SULQFLSOH��
,W� LV� &DUOTXLVW
V�WKHVLV�WKDW� DQ� RXWEUHHGLQJ�

V\VWHP�LV�QHHGHG�WR�PD[LPL]H�YDULDELOLW\�LQ�WKH�
SURJHQ\�IURP�WKH�OLPLWHG�QXPEHU�RI�LPPLJUDQW�
SODQWV�� 7KHQ��LI� LW� LV� WUXH�WKDW��DV� &DUOTXLVW�
FODLPV��WKH�QHFHVVLW\�RI�VLPXOWDQHRXV�LQWURGXFWLRQ�
RQWR�DQ�RFHDQLF�LVODQG��LQ�UHODWLYHO\�FORVH�SUR[��
LPLW\��RI�WZR�DSSURSULDWH�SURSDJXOHV�LV� QRW�D�

VHULRXV�GLVDGYDQWDJH�WR� D� GLRHFLRXV�VSHFLHV��LW�
VKRXOG� EH� HYHQ� OHVV� GLVDGYDQWDJHRXV�IRU� D�
KHUPDSKURGLWH��PRQRFOLQRXV��VSHFLHV�VKRZLQJ�VHOI��
LQFRPSDWLELOLW\��IRU�KHUH��ZLWK�DOO� NLQGV�RI�LQ��
FRPSDWLELOLW\�V\VWHPV�NQRZQ��H[FHSW� WKDW� RI�
GLVW\O\��WKH�FKDQFHV�DUH� JUHDWHU�WKDW�WKH�WZR�
DGMDFHQW�SODQWV�ZLOO�EH�FURVV�FRPSDWLEOH�WKDQ�WKDW�
WKH\�ZLOO�EH� FURVV�LQFRPSDWLEOH��)RU� GLRHFLRXV�
VSHFLHV��WKH�FKDQFHV�DUH�QR�PRUH�WKDQ�HYHQ�WKDW�
WKH\�ZLOO�EH� RI�WKH�VDPH�RU�RI�GLIIHUHQW��VH[���
&RQVHTXHQWO\��LI�&DUOTXLVW
V�DUJXPHQW�LV�MXVWL��

ILHG��ZH� PLJKW�H[SHFW�WKDW�WKHUH�ZRXOG� EH� D�
KLJKHU�WKDQ�XVXDO�SURSRUWLRQ�RI�VHOI�LQFRPSDWLEOH�
VSHFLHV�RQ�RFHDQLF�LVODQGV��+RZHYHU��5LFN��������
WHVWHG�VSHFLHV�QDWLYH�WR�WKH�*DODSDJRV�,VODQGV�DQG�
IRXQG�DQ�LQGLFDWLRQ�RI�D�UHODWLYHO\�ORZ�IUHTXHQF\�
RI� VHOI�LQFRPSDWLELOLW\�LQ� WKDW�IORUD�� &DUOTXLVW�
�����G�� UHSRUWHG�WKDW� D� VSHFLHV� RI� :LONHVLD�
IURP�+DZDLL� DSSHDUHG� WR� EH� VHOI�LQFRPSDWLEOH�
ZKHQ�FXOWLYDWHG�LQ� &DOLIRUQLD�EXW�KH� KDV� WROG�
PH�WKDW�RWKHU�LVRODWHG�SODQWV�JURZQ�LQ�*HUPDQ\�
KDYH�VHW�VHHG��+H�OLVWV�RQH�RWKHU�WD[RQ��+HVSHUR��
PDQQLD��DV�VHOI�LQFRPSDWLEOH�DQG�DQRWKHU��3ODQ��
FKRQHOOD��LV�LQFOXGHG�ZLWK�D� TXHVWLRQ�PDUN��7KH�
UHVXOWV�RI�WHVWV�RQ�IXUWKHU�WD[D�ZLOO�EH� DZDLWHG�
ZLWK�LQWHUHVW��EHDULQJ�LQ�PLQG�WKDW�PRUH�LV�UH��
TXLUHG�LQ�WKH�WHVW�WKDQ�QRWLQJ�WKDW�DQ� LVRODWHG�
SODQW� JURZLQJ�DZD\� IURP�LWV� QDWLYH� KDELWDW�
GRHV�QRW�VHW�VHHG��IRU�ZKLFK�UHDVRQ�WKH�DFTXLVLWLRQ�
RI�VXIILFLHQW�GDWD� WR� HVWLPDWH�WKH�IUHTXHQF\�RI�
VHOI�LQFRPSDWLELOLW\�ZLOO�EH�D� ORQJ�WDVN��
$� VKRUW�FXW�LV� SURYLGHG�E\�JHQHUD�LQ�ZKLFK�

KHWHURVW\O\�LV�IRXQG��([FHSW�LQ�WKH�%RUDJLQDFHDH��
KHWHURVW\O\�KDV� DOZD\V� EHHQ� IRXQG�WR� EH� DV��
VRFLDWHG�ZLWK�VRPH�GHJUHH�RI�VHOI�LQFRPSDWLELOLW\�
WKXV�SURYLGLQJ�DQ� HDVLO\�YLVLEOH�PDUNHU�IRU�LW��
7KHUHIRUH��LW�LV�RI�LQWHUHVW�WKDW�&DUOTXLVW������G��
�����ZULWHV��+HWHURVW\O\�LV�QRW��DSSDUHQWO\��SUHV��
HQW�LQ�WKH�+DZDLLDQ� IORUD���UHWUDFWLQJ�DQ�HDUOLHU�
VWDWHPHQW��&DUOTXLVW������������WKDW�LW�LV�SUHVHQW�
LQ�DW�OHDVW�VL[�JHQHUD��7KLV�DSSDUHQW�DEVHQFH�RI�
KHWHURVW\O\�LV� HVSHFLDOO\�LPSRUWDQW�EHFDXVH� WKH�
+DZDLLDQ� IORUD�FRQWDLQV�JHQHUD�ZKLFK��HOVHZKHUH�
DW�OHDVW��VKRZ�KHWHURVW\O\�ZLWK�DFFRPSDQ\LQJ�VHOI��
LQFRPSDWLELOLW\��H�J��� 3V\FKRWULD� �(UQVW�� ������
%UHPHNDPS�������� %DNHU�������� DQG�3OXPEDJR�
�'DKOJUHQ��������%DNHU��������� &DUOTXLVW������D��
G�� KDV� WZLFH�SUHVHQWHG�D� VHULHV�RI�SHUFHQWDJHV�
GHULYHG�IURP�P\�ZRUN�ZLWK�/LPRQLXP��3OXP��
EDJLQDFHDH�� WR� VXJJHVW�WKDW�VHOI�LQFRPSDWLELOLW\�
LV�PRUH�DGYDQWDJHRXV�WKDQ�VHOI�FRPSDWLELOLW\�IRU�
VSHFLHV�UHDFKLQJ�RFHDQLF�LVODQGV�� +RZHYHU��WKH�

This content downloaded from 128.104.46.206 on Mon, 02 Mar 2015 17:05:19 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


���� 127(6� $1'� &200(176�

LVODQGV�FRQFHUQHG�DUH�LQ�WKH�$WODQWLF�2FHDQ��ZLWK�
PRVW�RI�WKH�VSHFLHV�RQ�WKH�&DQDU\�,VODQGV��WKH�
QHDUHVW�RI� ZKLFK�LV� RQO\���� PLOHV�IURP�WKH�
$IULFDQ�PDLQODQG�� 6RPH� RI� WKH� VSHFLDO� FRQ��
GLWLRQV�DSSO\LQJ�LQ�WKHVH�FDVHV�ZHUH�SRLQWHG�RXW�
LQ�%DNHU�������� DQG�ZLOO�DOVR�EH�GLVFXVVHG�HOVH��
ZKHUH��7KH\�QHHG�QRW�EH�GHWDLOHG�KHUH��
&RQVHTXHQWO\��XQOHVV�D� UDWKHU�KLJK�SURSRUWLRQ�

RI� WKH�+DZDLLDQ� WD[D� VR� IDU�H[DPLQHG�SURYH�
WR� EH� VHOI�LQFRPSDWLEOH�ZKHQ�WKH\�DUH� VWXGLHG��
WKHUH�VHHPV�WR�EH�QR�UHDVRQ�WR�VXSSRVH�WKDW�WKH�
PDVV�RI�VSHFLHV�ZLWK�KHUPDSKURGLWH��PRQRFOLQRXV��
IORZHUV�LQ�WKH�+DZDLLDQ� IORUD�ZLOO�JLYH�XV�FDXVH�
WR�DEDQGRQ�WKH�EHOLHI�WKDW�VHOI�FRPSDWLEOH��UDWKHU�
WKDQ�VHOI�LQFRPSDWLEOH��WD[D�DUH�IDYRUHG�LQ�HVWDE��
OLVKPHQW�DIWHU�ORQJ�GLVWDQFH�GLVSHUVDO��L�H����%DNHU
V�
/DZ���� 1HLWKHU�LV�WKHUH�DQ\�UHDVRQ�WR�VXSSRVH�
WKDW�RI�WKH�GLFOLQRXV�VSHFLHV�WKH�PRQRHFLRXV�RQHV�
ZLOO�SURYH�LQFDSDEOH�RI�VHOI�SROOLQDWLRQ��IRU�VHOI��
LQFRPSDWLELOLW\�LV�DOPRVW�XQNQRZQ�LQ�PRQRHFLRXV�
WD[D� �*RGOH\���������
$Q\�FDVH�IRU�DEDQGRQLQJ��%DNHU
V�/DZ���WKHUH��

IRUH��PXVW�UHVW�XSRQ�WKH�GLRHFLRXV�VSHFLHV�LQ�WKH�
+DZDLLDQ�IORUD�DQG� KHUH�WKHUH�LV�DQ�LPSUHVVLYH�
DUUD\��%\�&DUOTXLVW
V������G������ HVWLPDWH�WKHUH�
DUH������� RI�GLRHFLRXV�VSHFLHV�LQ�WKH�+DZDLLDQ�
IORUD��D� SURSRUWLRQ�ZKLFK� H[FHHGV�DQ\� RWKHU�
\HW�FDOFXODWHG��VXUSDVVLQJ�WKH������� �*RGOH\��LQ�
+DLU��������RU������� �&DUOTXLVW������G��IRU�WKH�
1HZ�=HDODQG�IORUD��WKH�ILJXUH�RI�����LQ�&DUOTXLVW��
����������DSSDUHQWO\�LQFOXGHV�PRQRHFLRXV�VSHFLHV��
DQG� WR� EH� FRPSDUHG�ZLWK�RQO\������ IRU�WKH�
%ULWLVK�IORUD��0F&RE�� ������ DQG� ����� IRU�WKH�
&DOLIRUQLD�IORUD��%DNHU��XQSXE���� 'LRHFLVP�FRXOG�
KDYH� EHHQ�SUHVHQW�LQ� WKH�LPPLJUDQW�VWRFNV�RU�
KDYH�GHYHORSHG�DIWHU�HVWDEOLVKPHQW�RI�WKH�VWRFN�
LQ� WKH�,VODQGV�� 2QO\�WKH�IRUPHU�ZRXOG�EH� RI��
IHQGHUV�DJDLQVW� WKH� VSLULW�RI� �%DNHU
V� /DZ���
&DUOTXLVW������G�������� OLVWV����FDVHV�ZKHUH�LW�LV�
OLNHO\�WKDW�DQ�LPPLJUDQW�FDPH�IURP�D� GLRHFLRXV�
VWRFN��
)RVEHUJ�������� HVWLPDWHG�WKDW�DERXW�����LP��

PLJUDQWV�DUH�WKH�PLQLPXP�QXPEHU�UHTXLUHG�WR�
JLYH�ULVH�WR�WKH������WR������VSHFLHV�RI�IORZHULQJ�
SODQWV�LQ�WKH�+DZDLLDQ� IORUD�����RXW�RI�����LV�
������ &RQVLGHULQJ�WKDW�WKH�+DZDLLDQ� IORUD�LV�
H[FOXVLYHO\�SHUHQQLDO�DQG�YHU\�ZRRG\�WKLV�LV�QRW�
D� VWULNLQJO\�KLJK�SURSRUWLRQ��:LWK� ORQJ�OLYHG�
SHUHQQLDOV�WKHUH�LV�OHVV�QHHG�IRU�FRQWHPSRUDQHLW\�
LQ�WKH�DUULYDO�RI�WKH�SURSDJXOHV�WKDW�SURGXFH�WKH�
VWDPLQDWH�DQG� SLVWLOODWH�SODQWV�ZKLFK�PXVW�EH�
SUHVHQW�IRU�WKH�IRUPDWLRQ�RI�VHHGV��WKH�SRVVHVVLRQ�
RI�SRZHUV�RI�YHJHWDWLYH�UHSURGXFWLRQ�KHOSV�VWLOO�
PRUH��
$Q� LPSRUWDQW�FRQVLGHUDWLRQ�LV� WKH�QRWRULRXV�

LPSHUIHFWLRQ�RI�GLRHFLVP�ZKHUH�LW�RFFXUV�DPRQJ�
IORZHULQJ�SODQWV�� (YHQ� LQ� IDPLOLHV�VXFK�DV� WKH�
6DOLFDFHDH��ZKHUH�GLRHFLVP�LV� GHHSO\�LQJUDLQHG��
PRQRHFLRXV� WUHHV� RFFXU� RFFDVLRQDOO\�� $VWHOLD�
�/LOLDFHDH�� LV� RQH� RI� WKH� JHQHUD�TXRWHG� E\�
&DUOTXLVW������G������ DV�XQGRXEWHGO\�DUULYLQJ�LQ�

+DZDLL� LQ� WKH�GLRHFLRXV�FRQGLWLRQ��EXW�0RRUH�
������� KDV�VKRZQ��IRU�1HZ� =HDODQG�VSHFLHV�RI�
WKLV� JHQXV��DW� DQ\� UDWH�� WKDW� KHUPDSKURGLWH�
IORZHUV�RFFXU�RQ�VRPH�SODQWV�DQG�SURGXFH�JHUPL��
QDEOH� VHHG� �HYHQ� SLVWLOODWH�IORZHUV�RQ� LVRODWHG�
SODQWV�SURGXFH�VRPH�VHHG��DSSDUHQWO\�E\� DSR��
PL[LV��� 7KHUH�DUH�VXJJHVWLRQV�LQ�WKH�ROGHU�OLWHUD��
WXUH�RI�SRO\JDPRXV�IORZHU�GLVWULEXWLRQ�LQ�VRPH�
RWKHU�RI�WKH�JHQHUD�FRQFHUQHG��H�J���(XU\D� DQG�
;\ORVPD�� EXW�WKHVH��RI� FRXUVH��VKRXOG�QRW�EH�
DFFHSWHG�ZLWKRXW�FKHFNLQJ�RQ� DQ� DEXQGDQFH�RI�
OLYLQJ�PDWHULDO��7KH�FKDQFHV�RI�VHHG�EHLQJ�VHW�E\�
LVRODWHG�SODQWV�LQ�DQ\�WD[RQ�LV�JUHDWO\�LQFUHDVHG�
E\�UHSHDWHG�IORZHULQJ��DOO�RI�WKH�+DZDLLDQ�SODQWV�
DUH�SHUHQQLDO��
$GGLWLRQDOO\��RI�WKH�UHPDLQLQJ�WD[D�ZKLFK�PD\�

KDYH�EHFRPH�HVWDEOLVKHG�LQ�+DZDLL�GHVSLWH�DUULYDO�
LQ�WKH�GLRHFLRXV�FRQGLWLRQ��DW�OHDVW�3DQGDQXV�PD\�
UHSUHVHQW�D� VSHFLDO� FDVH� ZKHUH� WKH� XQLW� RI�
GLVSHUVDO�LV� D� PXOWL�VHHGHG�IUXLW�UDWKHU�WKDQ�DQ�
LQGLYLGXDO�VHHG��VHH�%DNHU��LQ�5DYHQ�������������
&OHDUO\��WKH�GLIILFXOW\�RI�HVWDEOLVKLQJ�WKH�QHFHVVDU\�
DGMDFHQW� VWDPLQDWH�DQG� SLVWLOODWH�SODQWV�LV� OHVV�
IRU�VXFK�WD[D�WKDQ�IRU�WKRVH�LQ�ZKLFK�VHHGV�DUH�
GLVSHUVHG�LQGLYLGXDOO\��,Q� WKH�FDVH�RI�3DQGDQXV�
WKHVH�IUXLWV�PLJKW�KDYH� EHHQ� EURXJKW�WR� WKH�
LVODQGV�E\�PDQ��FI��*XSS\����������� �����������
'HJHQHU����������� DQG� 6HOOLQJ������������� ,Q��
WHUHVWLQJO\��5RFN� ������� FRPPHQWV�RQ�WKH�UDULW\�
RI� VWDPLQDWH�SODQWV� RI� 3�� RGRUDWLVVLPXV��/�I���
ZKLFK�VXJJHVWV�WKDW�WKH�SRVVLELOLW\�RI�IDFXOWDWLYH�
DSRPL[LV�LQ� WKLV�SODQW� VKRXOG�EH� LQYHVWLJDWHG��
HVSHFLDOO\�DV� 6NRWWVEHUJ�������� KDV�UHFRUGHG�WKH�
RGG� FKURPRVRPH�QXPEHUV��Q� � ��������DQG� ���
IRU�WKH�V\QRQ\PRXV�3�� WHFWRULXV�YDU��VDQGYLFHQVLV�
:DUE��
$Q�LQWHUHVWLQJ�FDVH��DSSDUHQWO\�LQ�OLQH�ZLWK�WKH�

EHOLHI�WKDW�GLRHFLVP�GRHV�SRVH�SUREOHPV�IRU�HVWDE��
OLVKPHQW�DIWHU�ORQJ�GLVWDQFH�GLVSHUVDO��LV�SURYLGHG�
E\�)UDJDULD�FKLORHQVLV��/��� 'XFKQH��7KLV�VSHFLHV��
DEXQGDQW�DORQJ�WKH�3DFLILF�FRDVWV�RI�1RUWK�DQG�
6RXWK� $PHULFD��LV� FKDUDFWHULVWLFDOO\�GLRHFLRXV��
+RZHYHU��WKH�PDWHULDO�ZKLFK�JURZV�RQ�WKH�PRXQ��
WDLQV�RI�WKH�+DZDLLDQ�,VODQGV�EHDUV�KHUPDSKURGLWH��
SUHVXPDEO\�VHOI�FRPSDWLEOH�IORZHUV� �&DUOTXLVW��
����G��������
)RU�WKH�JUHDW�PDMRULW\�RI�WKH�+DZDLLDQ�GLRHFLRXV�

VSHFLHV�WKHUH�LV�QR�UHDVRQ�WR�VXSSRVH�WKDW�WKH\�GLG�
QRW�GHYHORS�WKHLU�GLRHFLVP�DIWHU�WKH�DUULYDO�RI�
WKHLU�DQFHVWRUV�LQ� WKH�,VODQGV�DQG� WKH�VSHFLDO�
LQWHUHVW�RI�WKLV�LV�WKDW�QRW�RQO\�LV�VXFK�DQ�HYR��
OXWLRQDU\�GHYHORSPHQW�QRW�LQ�GLVDJUHHPHQW�ZLWK�
�%DNHU
V�/DZ���LW�FDQ�EH�VKRZQ�DFWXDOO\�WR�VXE��
VWDQWLDWH�LW�� $�KLJK�SURSRUWLRQ�RI�GLRHFLVP�LQ�D�
IORUD�LV�ZKDW�ZRXOG�EH� H[SHFWHG�LI�WKHUH�LV� D�
VHOHFWLYH�SUHVVXUH�IDYRULQJ�RXWFURVVLQJ�EXW� D�
VKRUWDJH�RI�VHOI�LQFRPSDWLELOLW\�WR�HQIRUFH�LW� �D�
VKRUWDJH�ZKLFK�ZRXOG�EH�WKH�UHVXOW�RI�GLVFULPLQD��
WLRQ�LQ�IDYRU�RI�VHOI�FRPSDWLEOH�WD[D�DPRQJ�WKH�
LPPLJUDQWV���
'LRHFLVP�LV�D� OHVV�HIILFLHQW�RXWFURVVLQJ�V\VWHP�
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WKDQ�VHOI�LQFRPSDWLELOLW\��,Q�WKH�ILUVW�SODFH��RQO\�
WKH�SLVWLOODWH�SODQWV�VHW�DQ\� VHHG�� IXUWKHUPRUH��
DGMDFHQW�SODQWV�DUH�DV� OLNHO\�WR�EH�RI�WKH�VDPH�
�VH[��DV� RI�RSSRVLWH��VH[HV��� +HWHURVW\ORXV�V\V��
WHPV�DUH�VOLJKWO\�PRUH�HIILFLHQW�WKDQ�GLRHFLVP�LQ�
WKDW�DOO�SODQWV�DUH�FDSDEOH�RI�EHDULQJ�VHHG��EXW�
WKH�PRVW�HIILFLHQW�V\VWHPV�DUH�WKH�PXOWLSOH�DOOHOH�
KRPRPRUSKLF�V\VWHPV�ZKHUH�HYHU\�SODQW�LV�D�VHHG��
VHWWHU�DQG�OLNHO\�WR�EH�FURVV�FRPSDWLEOH�ZLWK�LWV�
QHLJKERU��
,Q� WKH� DQJLRVSHUPV�DV� D� ZKROH� WKHUH�LV� D�

VWURQJ�LQYHUVH�FRUUHODWLRQ�EHWZHHQ�WKH�RFFXUUHQFH�
RI�GLRHFLVP�LQ�D� IDPLO\��RU�VHFWLRQ�RI�D� IDPLO\��
DQG�WKH�RFFXUUHQFH�RI�D� VHOI�LQFRPSDWLELOLW\�V\V��
WHP��%DNHU��������� 7KLV�EHFRPHV�DOPRVW�FRPSOHWH�
DW�WKH�JHQXV�OHYHO��1RWDEOH�IRU�UHSHDWHG��H[SHUL��
PHQWV��ZLWK�GLRHFLVP��IRU�H[DPSOH��LV�WKH�&DU\R��
SK\OODFHDH�LQ�ZKLFK�JHQHV�IRU�WKH�HVWDEOLVKPHQW�
RI� D� VHOI�LQFRPSDWLELOLW\�V\VWHP�PD\�QRW� H[LVW�
�DQG��FHUWDLQO\��QRQH�KDV�EHHQ�UHSRUWHG���7KXV��
GLRHFLVP�LQ�DQJLRVSHUPV�PD\�EH�ORRNHG�XSRQ�DV�
D�SRRU�VXEVWLWXWH�IRU�VHOI�LQFRPSDWLELOLW\�DQG�WKH�
ODWWHU�PD\�EH�H[SHFWHG�WR�VKRZ�SUHIHUHQWLDO�DGRS��
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+RZHYHU��LI�LPPLJUDQWV�WR�+DZDLL� ZHUH�VHOI��

FRPSDWLEOH��DQG� �%DNHU
V� /DZ�� VXJJHVWV�WKDW�
WKH\�ZRXOG�WHQG�WR�EH��� DQ\�VHOHFWLRQ�SUHVVXUH�
IRU�RXWFURVVLQJ�VXEVHTXHQW�WR�WKHLU�DUULYDO�ZRXOG�
GHPDQG�HLWKHU�WKH�DXWRFKWKRQRXV�GHYHORSPHQW�RI�
D� VHOI�LQFRPSDWLELOLW\�V\VWHP�RU�HOVH�WKH�GHYHORS��
PHQW�RI� D� OHVV� HIILFLHQW�VXEVWLWXWH�RXWFURVVLQJ�
V\VWHP�VXFK�DV�GLRHFLVP��%XW�WKH�HYROXWLRQ�RI�D�
VHOI�LQFRPSDWLELOLW\�V\VWHP�LV�D�YHU\�UDUH�HYHQW�DQG�
WKH� HYROXWLRQ�RI� D� PXOWLSOH�DOOHOH� V\VWHP��LQ�
SDUWLFXODU��LV�DQ� H[FHHGLQJO\�XQOLNHO\�HYHQW��VHH�
:KLWHKRXVH��������IRU�WKH�UHDVRQV��VR� XQOLNHO\�
WKDW�/HZLV�DQG�&URZH� ������� FRQVLGHU�WKDW�LQ�
DOO� FDVHV� ZKHUH�WZR� FORVHO\�UHODWHG�WD[D� DUH�
UHVSHFWLYHO\�VHOI�LQFRPSDWLEOH�DQG�VHOI�FRPSDWLEOH��
WKH�ODWWHU�PD\�EH�SUHVXPHG�WR�EH�GHULYHG�IURP�WKH�
IRUPHU��7KH� EUHDNGRZQ�RI� DQ� LQFRPSDWLELOLW\�
V\VWHP��JLYLQJ�VHOI�FRPSDWLELOLW\��FDQ� WDNH�SODFH�
�DQG� KDV�EHHQ�REVHUYHG�WR�WDNH�SODFH�� ZLWK�D�
VLQJOH�JHQH�PXWDWLRQ��/HZLV�� ������ HWF���� EXW�
WKH�EXLOG�XS�RI�VXFK�D� V\VWHP�LV� DQ� H[WUHPHO\�
FRPSOLFDWHG�DQG�XQOLNHO\�RFFXUUHQFH��
%\�FRQWUDVW��GLRHFLVP�LV�UHODWLYHO\�HDVLO\�HVWDE��

OLVKHG��3K\VLRORJLFDOO\�LW�PD\�LQYROYH�QR�PRUH�
WKDQ�DQ� DOWHUDWLRQ�RI�WKH�DX[LQ�EDODQFH�LQ� WKH�
LQIORUHVFHQFH��+HVORS�+DUULVRQ�������� HWF���� JH��
QHWLFDOO\�LW�FDQ�EH�DFKLHYHG�UDWKHU�VLPSO\��XVLQJ�
RQO\�JHQHV�ZLWK�DOWHUQDWLYH�UDWKHU�WKDQ�PXOWLSOH�
DOOHOHV��%DNHU�������������
&RQVHTXHQWO\��WKH�PRVW�OLNHO\�LQWHUSUHWDWLRQ�RI�

WKH�KLJK�SURSRUWLRQ�RI�GLRHFLVP�LQ�WKH�+DZDLLDQ�
�DQG�1HZ�=HDODQG�� IORUD�LV�WKDW�LW�LV�LPSHUIHFWO\�
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RI� WKHVH�DLGV� WR� RXWFURVVLQJ�FDQ� PDWFK�VHOI��
LQFRPSDWLELOLW\�LQ�HIILFLHQF\��VRPH�GR� QRW�HYHQ�
SUHYHQW�JHLWRQRJDP\�WKH� FURVV�IHUWLOL]DWLRQ�RI�
IORZHUV�RQ�WKH�VDPH�SODQW��� FRQVHTXHQWO\��WKHLU�
YHU\�DEXQGDQFH�LQ� WKH�+DZDLLDQ� IORUD�FDUULHV�
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IORUD�ZLWK��KRZHYHU��D� UHODWLYH�DEXQGDQFH� RI�
DQWKRSKLORXV�LQVHFWV�DQG� ELUGV�SHUPLWWLQJ�HYHQ�
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FORVH� SUR[LPLW\�WR� HDFK� RWKHU�� 6HOI��FRPSDWL��
ELOLW\�DOORZV� HDFK� LPPLJUDQW�SODQW�WKH�FKDQFH�
RI�PXOWLSO\LQJ��VR�WKDW�LW�PD\�IRUP�D�SRSXODWLRQ�
DQG�HYHQ�VSUHDG��WKHUHE\�UDLVLQJ�WKH�FKDQFH�RI�LWV�
PHHWLQJ�DQRWKHU�RQH� RI�WKH�VDPH�WD[RQ� �ZLWK�
EHQHILFLDO�LQWHUFRXUVH�WR� IROORZ���
&OHDUO\��WKH�JUHDWHVW�QHHG�LQ�WKLV�DUHD�RI�ELRORJ\�

LV�IRU�IXUWKHU�ILHOG�DQG�H[SHULPHQWDO�VWXGLHV��E\�
DV�PDQ\�ZRUNHUV�DV� FDQ�VSDUH�WKH�WLPH��RQ�WKH�
UHSURGXFWLYH�ELRORJ\�RI�WKH�SODQWV�ZKLFK�PDNH�
XS� IORUDV�RI� DOO� NLQGV�FRORQL]LQJ��VWDEOH�� RU�
UHOLFWXDO��6HYHUDO� FROOHDJXHV�LQ� YDULRXV�LQVWLWX��
WLRQV�ZKR�DUH� HQJDJHG�LQ� DVVHPEOLQJ�WKLV�NLQG�
RI�LQIRUPDWLRQ�KDYH�JLYHQ�PH�WKH�EHQHILW�RI�WKHLU�
FRXQVHO�GXULQJ�P\�SUHSDUDWLRQ�RI�WKLV�SDSHU�� ,�
DP� PRVW�JUDWHIXO�WR� WKHP��
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��� ������ 6HOI�FRPSDWLELOLW\�DQG�HVWDEOLVKPHQW�
DIWHU��ORQJ�GLVWDQFH��GLVSHUVDO��(YROXWLRQ����
���������
��� ������ 6WXGLHV�LQ�WKH�UHSURGXFWLYH�ELRORJ\�
RI�:HVW�$IULFDQ�5XELDFHDH�� -��:HVW�$IULFDQ�
6FL��$VVQ����� ������
��� ������ 5HSURGXFWLYH�PHWKRGV�DV� IDFWRUV�
LQ�VSHFLDWLRQ�LQ�IORZHULQJ�SODQWV��&ROG�6SULQJ�
+DUE�� 6\PS��LQ� 4XDQW��%LRO�� ���� ���������
��� ������ 7KH� HYROXWLRQ�� IXQFWLRQLQJ�DQG�
EUHDNGRZQ�RI� KHWHURPRUSKLF�LQFRPSDWLELOLW\�
V\VWHPV��,�� 7KH� 3OXPEDJLQDFHDH��(YROXWLRQ�
���� ���������

%5(0(.$03�� &�� (�� ������ 1RWHV�RQ�WKH�5XELDFHDH�
RI�6XULQDP��5HF��G��WUDY��ERW��10HUO������

&$5/48,67�� 6�� ������ ,VODQG�/LIH�� 1DWXUDO�+LV��
WRU\�3UHVV��1HZ�<RUN��

����D�� 7KH� ELRWD� RI� ORQJ�GLVWDQFH�GLV��
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4XDUW��5HY��%LRO������ ���������
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����F�� 7KH� ELRWD� RI� ORQJ�GLVWDQFH�GLV��
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��� ����G�� 7KH� ELRWD� RI� ORQJ�GLVWDQFH�GLV��
SHUVDO�� ,9�� *HQHWLF�V\VWHPV�LQ� WKH�IORUD�RI�
RFHDQLF�LVODQGV��(YROXWLRQ����� ���������
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QHUKDOE�GHU�*DWWXQJ�3OXPEDJR�� 6YHQVN�ERW��
7LGVNU������ ���������
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%XOOHWLQ��+RQROXOX��
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+DZDLL��9RO��,��8QLY��+DZDLL�3UHVV��+RQROXOX��
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=HDODQG� IORUD������������� 1HZ� =HDODQG� -��
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+(6/23�+$55,621�� -�� ������ 7KH� H[SHULPHQWDO�
PRGLILFDWLRQ�RI� VH[� H[SUHVVLRQ�LQ� IORZHULQJ�
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