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6YH�CLYH�`HOLMH�VDGUCH�SXULQVNH�L�SLULPLGLQVNH�ED]H��QXNOHR]LGH�L�QX�

NOHRWLGH��&RU\��������3XULQVNH�L�SLULPLGLQVNH�ED]H�VX�SUHNXUVRUL�X�VLQWH]L

QXNOHRWLGD��D�LVWRYUHPHQR�QXNOHR]LGL�L�ED]H�VX�SURGXNWL�PHWDEROLaNH�GH�

JUDGDFLMH�QXNOHRWLGD��9RHW��������.ROLaLQD�VORERGQLK�ED]D�L�QXNOHR]LGD�X

`HOLML�YDULUD�L�]DYLVL�RG�PHWDEROLaNRJ�VWDWXVD�`HOLMH��3UHYDVKRGQR�MH�RGUH�
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#LYH�`HOLMH�LPDMX�YHRPD�PDOX�NRQFHQWUDFLMX�VORERGQLK�QXNOHR]LGD�L

ED]D��MHU�VH�RQL�YHRPD�EU]R�XJUD_XMX�X�QXNOHRWLGH��&RU\��������0R]DN�MH

GHOLPLaQR�GHILFLWDUDQ�X�NDSDFLWHWLPD�]D�GH�QRYR�VLQWH]X�QXNOHRWLGD��WH�REL�

OQR�NRULVWL�SXULQVNH�ED]H�DGHQLQ�L�KLSRNVDQWLQ�]D�RYX�VLQWH]X�DGHQLQVNLK

QXNOHRWLGD��%HUOLQ��������6�RE]LURP�GD�MH�PR]DN�RGYRMHQ�RG�RVWDWND�RU�

JDQL]PD�VLVWHPRP�EDULMHUD�NRMD�RQHPRJX`DYD�VORERGQX�UD]PHQX�L]PH_X
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PR]JD�L�RVWDWND�RUJDQL]PD��PRCH�VH�SUHWSRVWDYLWL�GD�VH�ED]H�L�QXNOHR]LGL

X�PR]JX�QDOD]H�X�UD]OLaLWLP�NRQFHQWUDFLMDPD�X�RGQRVX�QD�GUXJD�WNLYD��%X�

GX`L�GD�PR]DN�QHPD�OLPIQL�VLVWHP�SURGXNWL�PHWDEROL]PD�L]OXaXMX�VH�X

FHUHEURVSLQDOQX�WHaQRVW��OLNYRU���7HOHVQD�WHaQRVW�NRMD�MH�SR�PQRJR�aHPX

DQDORJQD�OLNYRUX�MH�RaQD�YRGLFD�¬�RQD�WDNR_H�VNXSOMD�SURGXNWH�PHWDER�

OL]PD�L]�WNLYD�NRMH�MH�RG�RVWDWND�RUJDQL]PD�WDN_H�RGYRMHQR�VLVWHPRP�EDUL�

MHUD��=DWR�EL�DQDOL]D�VDGUCDMD�SXULQD�L�SLULPLGLQD�X�RYLP�WHOHVQLP

WHaQRVWLPD�GRSULQHOD�GD�VH�GHILQL^H�SXW�PHWDEROLaNH�GHJUDGDFLMH�QXNOHRWLGD�
'HWHNFLMD�SXULQVNLK�L�SLULPLGLQVNLK�ED]D�L�QMLKRYLK�QXNOHR]LGD�PRJX�

`D�MH�XSRWUHERP�YL^H�DQDOLWLaNLK�WHKQLND��-HGQD�RG�QDMaH^`H�SULPHQMLYDQLK�

SRVHEQR�XNROLNR�VH�CHOL�VDPR�NYDOLWDWLYQD�DQDOL]D��MH�WDQNRVORMQD�KURPDWR�

JUDILMD��3RVHEQR�MH�]D�RYX�VYUKX�RVHWOMLYD�WDQNRVORMQD�KURPDWRJUDILMD�QD

SODVWLaQLP�SORaDPD�3(,�NRMH�VX�SUHVYXaHQH�VLOLNDWQLP�JHORP��+URPDWRJUD�

ILMD�VDPR�X�MHGQRM�GLPHQ]LML�QLMH�X�PRJX`QRVWL�GD�SRWSXQR�UD]GYRML�VYH

SXULQH��DOL�VH�WR�PRCH�SRVWL`L�GYRGLPHQ]LRQDOQRP�KURPDWRJUDILMRP��3RV�

WRMH�L�RVHWOMLYLMH�WHKQLNH�]D�GHWHNFLMX�SUHNXUVRUD�QXNOHLQVNLK�NLVHOLQD��NDR

^WR�VX�+3/&�L�NDSLODUQD�HOHNWURIRUH]D��5HGCL`��������DOL�VX�RQH�PQRJR

NRPSOLNRYDQLMH�L�VNXSOMH�L�SULPHQMXMX�VH�VDPR�]D�NYDQWLWDWLYQX�DQDOL]X�
&LOM�UDGD�MH�GD�VH�NYDOLWDWLYQR�RGUHGL�VDGUCDM�QXNOHR]LGD�L�SXULQVNLK

ED]D�X�OLNYRUX��RaQRM�YRGLFL�L�SOD]PL�RYFH�L�WR�PHWRGRP�KURPDWRJUDILMH

QD�WDQNRP�VORMX�SRUH_HQMHP�VD�KURPDWRJUDPRP�VWDQGDUGQRJ�UDVWYRUD�

0DWHULMDO�L�PHWRGH

8�HNVSHULPHQWX�VX�NRUL^`HQL�X]RUFL�SOD]PH��OLNYRUD�L�RaQH�YRGLFH

DQHVWH]LUDQH�RYFH��NRML�VX�REH]EH_HQL�QD�,QVWLWXWX�]D�ELRKHPLMX�0HGLFL�

QVNRJ�IDNXOWHWD�X�%HRJUDGX��$QDOL]LUDQR�MH�SR�WUL�X]RUND�RG�VYDNH�WHOHVQH

WHaQRVWL��.YDOLWDWLYQD�DQDOL]D�QXNOHR]LGD�L�QXNOHRED]D�UD_HQD�MH�PHWRGRP

GYRGLPHQ]LRQDOQH�WDQNRVORMQH�KURPDWRJUDILMH�QD�W]Y��3(,�SORaDPD��3ORaH

VX�DNWLYLUDQH�SRWDSDQMHP�X�����UDVWYRU�QDWULMXP�KORULGD��D�SRWRP�LVSLUDQH

X�GHVWLORYDQRM�YRGL��GYD�SXWD�SR����PLQXWD��1D�SORaX�MH�QDQHWR����µ/
X]RUND�X�PLNURNDSLPD��X]�VWDOQR�VX^HQMH��aLPH�MH�SRVWLJQXWR�GD�VH�YH`D

NROLaLQD�X]RUND�QDQHVH�QD�PDQMX�SRYU^LQX��3ORaH�VX�]DWLP�VWDYOMDQH�X�ND�

GLFX�]D�KURPDWRJUDILMX�X�NRMRM�VH�QDOD]LR�UDVWYDUDa���¬�UDVWYRU�DPRQLMXP

KORULGD�NRQFHQWUDFLMH���PRO�/�L�DFHWRQLWULOD�X�RGQRVX������SUYD�GLPHQ]LMD��

3RVOH�]DYU^HQH�SUYH�KURPDWRJUDILMH�SORaH�VX�VX^HQH�L�VWDYOMDQH�X�NDGLFX�VD

UDVWYDUDaHP����RNUHQXWH�]D���~�X�RGQRVX�QD�SUHWKRGQX�KURPDWRJUDILMX��GL�

PHQ]LMD�����5DVWYDUDa���MH�VDGUCDR�GHVWLORYDQX�YRGX�L�DFHWRQLWULO�X�RGQRVX

�����X]�GRGDWDN���P/�JODFLMDOQH�VLU`HWQH�NLVHOLQH�QD�����P/�UDVWYRUD��3R�

VOH�]DYU^HQH�GUXJH�GLPHQ]LMH�SORaH�VX�SRQRYR�VX^HQH��2E]LURP�GD�VX�ED]H

L�QXNOHR]LGL�YLGOMLYL�VDPR�SRG�89�VYHWOR^`X��QMLKRYH�PUOMH�QD�SORaDPD�GH�

WHNWRYDQH�VX�89�ODPSRP��D�LGHQWLILNDFLMD�YU^HQD�X�RGQRVX�QD�KURPDWR�
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JUDP�VWDQGDUGQRJ�UDVWYRUD��6WDQGDUGQL�UDVWYRU�VDGUCDR�MH�QXNOHR]LGH�L�ED]H

]D�NRMH�MH�SUHWSRVWDYOMHQR�GD�`H�ELWL�GHWHNWRYDQH�X�X]RUFLPD�WHOHVQLK�WH�

aQRVWL��WM��LQR]LQ�L�DGHQR]LQ��QXNOHR]LGL��L�DGHQLQ��NVDQWLQ�L�KLSRNVDQWLQ

�SXULQVNH�ED]H���+URPDWRJUDPL�VX�PDUNLUDQL�JUDILWRP�L�VNHQLUDQL��3RWRP

VX�QD�QMLPD�LGHQWLILNRYDQL�QXNOHR]LGL�L�SXULQVNH�ED]H�

5H]XOWDWL

+URPDWRJUDP�VWDQGDUGQRJ�UDVWYRUD�SULND]DQ�MH�QD�VOLFL��$��'YD�QXN�
OHR]LGD��DGHQR]LQ�L�LQR]LQ��L�WUL�SXULQVNH�ED]H��DGHQLQ�KLSRNVDQWLQ�L�NVDQ�
WLQ��UDVWYRUHQH�VX�X�IL]LROR^NRP�UDVWYRUX��'HWHNFLMD�MH�YU^HQD�QD�RVQRYX
UDQLMH�XUD_HQLK�KURPDWRJUDPD�SRMHGLQLK�QXNOHR]LGD�LOL�ED]D��6D�OHYH�VWUDQH
YLGL�VH�WUDJ�IURQWD�UDVWYDUDaD����9LGL�VH�SHW�PUOMD�L�VYDND�RGJRYDUD�MHGQRP
QXNOHR]LGX�LOL�ED]L�L]�VWDQGDUGQRJ�UDVWYRUD��

+URPDWRJUDP�SOD]PH�SULND]DQ�MH�QD�VOLFL��%��3OD]PD�MH�GHSURWHLQL�

VDQD�GRGDYDQMHP�WULKORUVLU`HWQH�NLVHOLQH�L�FHQWULIXJLUDQD���PLQXWD�QD�����

REUWDMD��'HSURWHLQLVDQ�X]RUDN�QDQHW�MH�QD�KURPDWRJUDPVNX�SORaX��3RUH_HQ�

MHP�VD�KURPDWRJUDPRP�VWDQGDUGQRJ�UDVWYRUD�PRCH�VH�]DNOMXaLWL�GD�VX�X

SOD]PL�GHWHNWRYDQL�SXULQVND�ED]D�DGHQLQ�L�QMHQ�QXNOHR]LG�DGHQR]LQ�

6OLND����

$��+URPDWRJUDP
VWDQGDUGQRJ�UDVWYRUD�
9LGL�VH�SHW�PUOMD��RG
NRMLK�VYDND�RGJRYDUD
MHGQRP�QXNOHR]LGX�LOL
ED]L�L]�VWDQGDUGQRJ
UDVWYRUD���6D�OHYH
VWUDQH�VH�YLGL�WUDJ
IURQWD�UDVWYDUDaD����

%��+URPDWRJUDP
GHSURWHLQLVDQH�SOD]PH�
'HWHNWRYDQL�VX�ED]D
DGHQLQ�L�QXNOHR]LG
DGHQR]LQ�

&��+URPDWRJUDP
FHUHEURVSLUDOQH
WHaQRVWL��9LGL�VH�MHGQD
PUOMD��D�SRUH_HQMHP�VD
VWDQGDUGRP�MDVQR�MH�GD
VH�UDGL�R�ED]L�DGHQLQX�

�QDVWDYDN�QD
QDVSUDPQRM�VWUDQL�
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+URPDWRJUDP�FHUHEURVSLQDOQH�WHaQRVWL�RYFH��&67��SULND]DQ�MH�QD�VOLFL

�&��&67�MH�GHSURWHLQLVDQD�L�X]RUDN�MH�QDQHW�QD�SORaX�]D�KURPDWRJUDILMX�

3RUH_HQMHP�VD�KURPDWRJUDPRP�VWDQGDUGQRJ�UDVWYRUD�GROD]L�VH�GR�]DNOMX�

aND�GD�GHWHNWRYDQD�PUOMD�SULSDGD�SXULQVNRM�ED]L�DGHQLQX��
+URPDWRJUDP�RaQH�YRGLFH�SULND]DQ�MH�QD�VOLFL��'��'HWHNWRYDQD�MH�MH�

GQD�PUOMD��D�SRUH_HQMHP�VD�KURPDWRJUDPRP�VWDQGDUGD�]DNOMXaLOL�VPR�GD

VH�UDGL�R�SXULQVNRM�ED]L�NVDQWLQX�

'LVNXVLMD�L�]DNOMXaDN

.ROLaLQD�VORERGQLK�QXNOHR]LGD�L�QXNOHRED]D�X�WHOHVQLP�WHaQRVWLPD�MH�PD�

OD��6WRJD�MH�QHRSKRGQR�NRULVWLWL�PHWRGX�NRMD�RPRJXFDYD�GHWHNFLMX�WDNR�PDOLK

NRQFHQWUDFLMD�VXSVWDQFL��2VQRYQD�SUHGQRVW�XSRWUHEH�3(,�SORaD�]D�UD]GYDMDQMH

PROHNXOD�X�RGQRVX�QD�VWDQGDUGQH�VWDNOHQH�SORaH�]D�WDQNRVORMQX�KURPDWRJUDILMX

MH�XSUDYR�PRJXFQRVW�GHWHNFLMH�PDOH�NROLaLQH�QXNOHR]LGD�L�ED]D�
1D�RVQRYX�SRUH_HQMD�PUOMD�QXNHR]LGD�L�ED]D�GHWHNWRYDQLK�KURPDWR�

JUDILMRP�VWDQGDUGQRJ�UDVWYRUD�L�UD]OLaLWLK�WHOHVQLK�WHaQRVWL�RYFH�SRND]DQR

MH�GD�VH�X�SOD]PL��OLNYRUX�L�RaQRM�YRGLFL�QDOD]H�UD]OLaLWL�QXNOHR]LGL�L�SXULQ�

VNH�ED]H��6�RE]LURP�GD�VX�FHUHEURVSLQDOQD�WHaQRVW�L�RaQD�YRGLFD�PHWDER�

OLaNL�RGYRGL�PR]JD�L�RND�PRCH�VH�SUHWSRVWDYLWL�GD�VX�ED]H�GHWHNWRYDQH�X

QMLPD�NUDMQML�SURGXNWL�PHWDEROLaNH�GHJUDGDFLMH�QXNOHRWLGD�X�RYLP�RUJDQL�

PD��8�OLNYRUX�MH�XWYU_HQR�SULVXVWYR�SXULQVNH�ED]H�DGHQLQD��D�X�RaQRM�YR�

GLFL�SXULQVNH�ED]H�NVDQWLQD��^WR�GRYRGL�GR�]DNOMXaND�GD�VX�WH�ED]H�NUDMQML

SURGXNWL�UD]JUDGQMH�QXNOHRWLGD�X�PR]JX�L�RNX��1L�X�MHGQRM�RG�RYLK�WHOHVQLK

WHaQRVWL�QLMH�GHWHNWRYDQ�XUDW��NRML�MH�NUDMQML�SURGXNW�PHWDEROLaNH�GHJUDGD�

FLMH�SXULQD�X�YH`LQL�WNLYD��,]�RYRJ�VH�PRCH�]DNOMXaLWL�GD�VH�SXULQL�X�QHUY�

QRP�WNLYX�L�RNX�UD]JUD_XMX�GR�DGHQLQD��RGQRVQR�NVDQWLQD��D�QH�GR�XUDWD

�5HGCL`��XVPHQR�VDRS^WHQMH���8�SOD]PL�VX�GHWHNWRYDQL�DGHQR]LQ�L�DGHQLQ�
3R]QDWR�MH�GD�MH�NUDMQML�SURGXNW�PHWDEROLaNH�GHJUDGDFLMH�QXNOHRWLGD

XUDW��=D�QMHJD�MH�NDUDNWHULVWLaQR�GD�L�SUL�PDOLP�NRQFHQWUDFLMDPD�WDORCL�X

YRGHQLP�UDVWYRULPD��,PDMX`L�X�YLGX�GD�VX�PR]DN�L�RNR�RGYRMHQL�RG�RVWDWND

RUJDQL]PD�VLVWHPRP�EDULMHUD�WDORCHQMH�XUDWD�X�OLNYRUX�L�RaQRM�YRGLFL�YUH�

PHQRP�EL�]QDaDMQR�R^WHWLOR�RYD�WNLYD��0RCH�VH�SUHWSRVWDYLWL�GD�VH�NUDMQML

SURGXNWL�UD]JUDGQMH�QXNOHRWLGD�PR]JD��DGHQLQ��L�RND��NVDQWLQ��WUDQVSRUWXMX

X�NUY��1LMH�MDVQR�GD�OL�VH�RYL�PROHNXOL�PHWDEROL^X�GR�XUDWD�X�GUXJLP�WNL�

YLPD��SUH�VYHJD�X�MHWUL���2YDNDY�]DNOMXaDN�]DKWHYDR�EL�GRGDWQR�LVWUDCL�

YDQMH�VDGUCDMD�PHWDEROLWD�SXULQD�X�WHOHVQLP�WHaQRVWLPD�RGUH_HQRJ�RUJDQD�

0RJX`H�REMD^QMHQMH�aLQMHQLFH�GD�VH�SXULQL�QH�PHWDEROL^X�GR�XUDWD�MH�WD�^WR

VH�]DKYDOMXMX`L�WRPH�RVWYDUXMH�]D^WLWD�FHUHEURVSLQDOQH�WHaQRVWL�L�RaQH

YRGLFH�RG�WDORCHQMD�NULVWDOD�XUDWD��^WR�RPRJXFXMH�QRUPDOQR�IXQNFLRQLVDQMH

PR]JD�L�RND�

6OLND��
�QDVWDYDN�VD
QDVSUDPQH�VWUDQH��

'��+URPDWRJUDP
RaQH�YRGLFH�
'HWHNWRYDQD�MH�MHGQD
PUOMD��3RUH_HQMHP�VD
KURPDWRJUDPRP
VWDQGDUGD�PRCH�VH
]DNOMXaLWL�GD�RQD
SULSDGD�SXULQVNRM
ED]L�NVDQWLQX�

)LJXUH��
�RSSRVLWH�SDJH��

$��&KURPDWRJUDP�RI
VWDQGDUG�VROXWLRQ�
)LYH�VSRWV�ZHUH
GHWHFWHG�DQG�HDFK
SRLQWV�WR�RQH
QXFOHRVLGH�RU�EDVH
IURP�VWDQGDUG
VROXWLRQ�

%��&KURPDWRJUDP�RI
SODVPD��%DVH�DGHQLQH
DQG�QXFOHRVLGH
DGHQRVLQH�ZHUH
GHWHFWHG��

&��&KURPDWRJUDP�RI
FHUHEURVSLQDO�IOXLG�
2QH�VSRW�ZDV
GHWHFWHG�DQG
FRPSDULQJ�ZLWK
VWDQGDUG�VROXWLRQ�LW
FDQ�EH�DVVXPHG�WKDW
LW�LV�EDVH�DGHQLQH�

'��&KURPDWRJUDP�RI
DTXHRXV�KXPRXU��2QH
VSRW�ZDV�GHWHFWHG
DQG�FRPSDULQJ�ZLWK
VWDQGDUG�VROXWLRQ�LW
FDQ�EH�DVVXPHG�WKDW
LW�LV�EDVH�[DQWKLQH�
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/LWHUDWXUD

&RU\�-�*��������3XULQH�DQG�S\ULPLGLQH�QXFOHRWLGH�PHWDEROLVP��,Q�7H[W�
ERRN�RI�%LRFKHPLVWU\���HG��7�0��'HYOLQ���1HZ�<RUN��:LOH\��SS���������

%HUOLQ�5�'���2OLYHU�-�0��������0HPEUDQH�WUDQVSRUW�RI�SXULQH�DQG
S\ULPLGLQH�EDVHV�DQG�QXFOHRVLGHV�LQ�DQLPDO�FHOOV��,QWHUQDWLRQDO�5HYLHZ�RI
&\WRORJ\��������������

%HOW�-�$���0DULQD�1�0���3KHOHSV�'�$���&UDZIRUG�&�5��������1XFOHRVLGH
WUDQVSRUW�LQ�QRUPDO�DQG�QHRSODVWLF�FHOOV��$GYDQFHV�LQ�(Q]\PH�5HJXODWLRQ�
�����������

9RHW�'���9RHW�-�*��������%LRFKHPRVWU\��:LOH\��SS���������

5HGCL`�=�%���0DUNRYL`�,�'���9LGRYL`�9�3���9UDQL`�9�3���*D^L`�-�*��
'XULaL`�%�0���HW�DO��������(QGRJHQRXV�QXFOHRVLGHV�LQ�WKH�JXLQHD�SLJ�H\H�
DQDO\VLV�RI�WUDQVSRUW�DQG�PHWDEROLWHV��([SHULPHQWDO�(\H�5HVHDUFK�����
�������

-DVQD�*UPX^D

'HWHFWLRQ�RI�QXFOHRVLGHV�DQG�SXULQH�EDVHV�LQ�VRPH�ERG\
IOXLGV�RI�WKH�VKHHS�XVLQJ�WKH�WKLQ�OD\HU�FKURPDWRJUDSK\

7KH�FHOO�FRQWDLQV�SXULQH�DQG�S\ULPLGLQH�EDVHV��QXFOHRVLGHV�DQG�QX�
FOHRWLGHV��3XULQH�DQG�S\ULPLGLQH�EDVHV�DUH�SUHFXUVRUV�LQ�V\QWKHVLV�RI�QXF�
OHRWLGHV�DQG�WKH\�DUH�DOVR�WKH�SURGXFWV�RI�QXFOHRWLGH�GHJUDGDWLRQ��,Q�WKLV
VWXG\��WKH�FRQWHQWV�RI�QXFOHRVLGHV�DQG�SXULQH�EDVHV�ZHUH�GHWHUPLQHG�LQ�WKH
SODVPD��FHUHEURVSLQDO�IOXLG�DQG�DTXHRXV�KXPRXU�RI�WKH�DQDHVWKHWLVHG
VKHHS��$TXHRXV�KXPRXU�DQG�FHUHEURVSLQDO�IOXLG�ZHUH�FKRVHQ�DV�WKH�IOXLGV
VHSDUDWHG�IURP�WKH�UHVW�RI�RUJDQLVP�E\�D�V\VWHP�RI�EDUULHUV��7KHUHIRUH�WKH
GLIIHUHQFH�LQ�WKHLU�FRQFHQWUDWLRQV�FRPSDULQJ�WR�RWKHU�ERG\�IOXLGV�PD\�UH�
SUHVHQWV�VRPH�VSHFLILF�IDWH�RI�QXFOHLF�DFLG�SUHFXUVRUV�LQ�WKRVH�WLVVXHV�

6DPSOHV�RI�VKHHS±V�SODVPD��FHUHEURVSLQDO�IOXLG�DQG�DTXHRXV�KXPRXU
�Q� ����ZHUH�SURYLGHG�IURP�DQDHVWKHWLVHG�VKHHS�DW�WKH�,QVWLWXWH�RI�%LR�
FKHPLVWU\��%HOJUDGH�6FKRRO�RI�0HGLFLQH�

7ZR�GLPHQVLRQDO�WKLQ�OD\HU�FKURPDWRJUDSK\�PHWKRG�RQ�3(,�SODWHV
ZDV�XVHG�IRU�TXDOLWDWLYH�DQDO\VLV�RI�VDPSOHV��3(,�SODWHV�ZHUH�DFWLYDWHG�LQ
D�VROXWLRQ�RI�1D&O����×����PLQ�LQ�����VROXWLRQ���ZDVKLQJ�LQ�GLVWLOOHG
ZDWHU��DQG�GULHG��$�VDPSOH�RI�VKHHS±V�SODVPD��FHUHEURVSLQDO�IOXLG�RU�DTXH�
RXV�KXPRXU�����µ/��KDG�EHHQ�SODFHG�RQ�SODWH�LQ�PLFUR�GURSV�XVLQJ�PL�
FURV\ULQJH� DQG� D� SODWH� ZDV� GULHG�� 7KHQ� SODWHV� ZHUH� SODFHG� LQ
FKURPDWRJUDSK\�WXE���ZLWK�WKH�VROYHQW���[1+�&O����PRO�/����DFHWRQLWULOH
 ����]��$IWHU�WKH�IURQW�RI�OLTXLG�VROYHQW�UHDFKHG�QHDU�WKH�HQG�RI�WKH�SODWH�
WKH�SODWH�ZDV�GULHG��7KLV�ZDV�WKH�ILUVW�GLPHQVLRQ�RI�FKURPDWRJUDSK\��$IWHU
WKDW�WKH�SODWH�ZDV�SODFHG�LQ�FKURPDWRJUDSK\�WXE���ZLWK�WKH�VROYHQW��
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[ZDWHU�DQG�DFHWRQLWULOH�������ZLWK���P/�/�RI�DFHWLF�DFLG]�DQG�WKH�VHFRQG
GLPHQVLRQ�RI�FKURPDWRJUDSK\�SHUIRUPHG��$V�DIWHU�ILUVW��SODWHV�ZHUH�GULHG
DIWHU�VHFRQG�GLPHQVLRQ�DV�ZHOO��1XFOHREDVHV�DQG�QXFOHRVLGHV�VWURQJO\�DE�
VRUEHG�89�OLJKW��7KHUHIRUH�WKH\�FDQ�EH�HDVLO\�GHWHFWHG�LQ�WKH�89�FDELQHW�
6SRWV�ZHUH�LGHQWLILHG�FRPSDULQJ�WKH�SRVLWLRQ�RQ�HDFK�3(,�SODWH�ZLWK�WKH
SRVLWLRQV�RI�VSRWV�IURP�VWDQGDUG�VROXWLRQ��6WDQGDUG�VROXWLRQ�FRQWDLQHG�DGH�
QLQH��DGHQRVLQH��LQRVLQH��K\SR[DQWKLQH�DQG�[DQWKLQH�DQG�WKH�FRQGLWLRQV�IRU
WKH�VHSDUDWLRQ�ZHUH�WKH�VDPH�DV�LQ�RWKHU�VDPSOHV��)LQDOO\��FKURPDWRJUDPV
ZHUH�VFFDQHG�DQG�SULQWHG�

%RG\�IOXLGV�FRQWDLQ�VPDOO�FRQFHQWUDWLRQV�RI�QXFOHRVLGHV�DQG�QXFOHR�
EDVHV��7KDW�LV�WKH�UHDVRQ�ZK\�LW�LV�QHFHVVDU\�WR�XVH�PHWKRG��ZKLFK�FDQ
GHWHFW�VPDOO�FRQFHQWUDWLRQV�RI�VXEVWDQFH��3(,�SODWHV�FDQ�SURYLGH�GHWHFWLRQ
RI�VPDOO�FRQFHQWUDWLRQV�RI�QXFOHRVLGHV�DQG�EDVHV��ZKLFK�VWDQGDUG�JODVV
SODWHV�IRU�WKLQ�OD\HU�FKURPDWRJUDSK\�FDQQRW��

&KURPDWRJUDPV�LQGLFDWH�WKDW�SODVPD��FHUHEURVSLQDO�IOXLG�DQG�DTXHRXV
KXPRXU�FRQWDLQ�YDULRXV�QXFOHRVLGHV�DQG�SXULQH�EDVHV��&RQVLGHULQJ�WKH�IDFW
WKDW�FHUHEURVSLQDO�IOXLG�DQG�DTXHRXV�KXPRXU�DUH�PHWDEROLF�GUDLQV�RI�EUDLQ
DQG�H\H��LW�FDQ�EH�DVVXPHG�WKDW�GHWHFWHG�EDVHV�LQ�WKLV�IOXLGV��SRLQW�WR�ILQDO
SURGXFWV�RI�QXFOHRWLGH�GHJUDGDWLRQ�LQ�WKLV�RUJDQV��3XULQH�EDVH�DGHQLQH�ZDV
GHWHFWHG�LQ�FHUHEURVSLQDO�IOXLG�DQG�EDVH�[DQWKLQH�ZDV�GHWHFWHG�LQ�DTXHRXV
KXPRXU��,Q�QHLWKHU�RQH�RI�WKLV�ERG\�IOXLGV�LV�GHWHFWHG�XUDWH��ZKLFK�LV�ILQDO
SURGXFW�RI�QXFOHRWLGH�GHJUDGDWLRQ�RI�SXULQHV�IRU�WKH�PRVW�WLVVXHV��6R��LW�FDQ
EH�DVVXPHG�WKDW�SXULQHV�LQ�QHUYH�WLVVXH�DQG�H\H�DUH�QRW�GHJUDGHG�WR�XUDWH�
EXW�WR�DGHQLQH�DQG�[DQWKLQH��3RVVLEOH�H[SODQDWLRQ�RI�WKH�IDFW�WKDW�XUDWH�LV
QRW�WKH�ILQDO�SURGXFW�RI�QXFOHRWLGH�GHJUDGDWLRQ�LQ�WKH�EUDLQ�DQG�H\H�LV�WKDW
WKLV�LV�D�SURWHFWLYH�PHFKDQLVP�DJDLQVW�SUHFLSLWDWLRQ�RI�XUDWH�FU\VWDOV�LQ�WKH
YHQWULFXODU�V\VWHP�RI�WKH�EUDLQ�DQG�LQ�WKH�DQWHULRU�H\H�FKDPEHU��6XFK�D�SUH�
FLSLWDWLRQ�FRXOG�VHULRXVO\�GDPDJH�WLVVXHV�RI�WKH�EUDLQ�DQG�WKH�H\H�

1XFOHRVLGH�DGHQRVLQH�DQG�SXULQH�EDVH�DGHQLQH�ZHUH�GHWHFWHG�LQ
VKHHS±V�SODVPD��ZKLFK�SUREDEO\�UHIOHFWV�WKH�PRVW�LPSRUWDQW�UROH�RI
DGHQLODWH�SRRO�LQ�PRVW�RI�WKH�FHOOV�
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