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$NWLYQRVW�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH

8�RYRP�UDGX�SUD`HQD�MH�DNWLYQRVW�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH��&LOM�UDGD�ELR�MH

XWYU_LYDQMH�UHCLPD�]D^WLWH�RYH�]DMHGQLFH�QD�WRP�ORNDOLWHWX��3RVPDWUDQMD�VX�YU^HQD

SURVWLP�RNRP��LOL�X]�SRPR`�DSDUDWD�]D�QR`QL�YLG�X�WRNX�VHGDP�GDQD��%URMDQL�VX

SUHOHWL�VOHSLK�PL^HYD�NUR]�YLJOHGH�X�SH`LQL��3URVHaQD�DNWLYQRVW�VOHSLK�PL^HYD�MH

SULND]DQD�QD�KLVWRJUDPX��'RELMHQL�SRGDFL�SRND]XMX�GD�SRVWRMH�GYD�JODYQD�PDN�

VLPXPD�DNWLYQRVWL��X�VXPUDN��RNR���
K
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K
��1D�RVQRYX�GRELMHQLK

UH]XOWDWD�SUHGORCHQ�MH�UDVSRUHG�SRVHWD�3HWQLaNRM�SH`LQL�NRML�EL�X�QDMPDQMRM�PHUL

X]QHPLUDYDR�]DMHGQLFX�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH��

8YRG

8�(YURSL�SRVWRML����YUVWH�VOHSLK�PL^HYD��&KLURSWHUD��0DPPDOLD�

SRGHOMHQR�X�WUL�IDPLOLMH��5KLQRORSKLGDH��9HVSHUWLOLRQLGDH��L�0RORVLGDH��7R

VX�QR`QH�CLYRWLQMH��^WR�]QDaL�GD�VH�SUHNR�GDQD�RGPDUDMX�X�VNORQL^WLPD��D

QR`X�LGX�X�ORY��,]OD]H�X�VXPUDN��D�YUD`DMX�VH�SUHG�]RUX��6YL�(YURSVNL�VOHSL

PL^HYL�KUDQH�VH�LQVHNWLPD��/RFLUDMX�SOHQ�SRPR`X�XOWUD]YXND��^WR�VH�QD]LYD

HKRORNDFLMD��6FKREHU�	�*ULPPEHUJHU�������

8�SH`LQDPD�VH�GH^DYDMX�VYL�QDMYDCQLML�GHORYL�QMLKRYRJ�CLYRWQRJ�FLN�

OXVD��SDUHQMH��KLEHUQDFLMD��GRQR^HQMH�PODGLK�QD�VYHW���3H`LQH�LK�aXYDMX�RG

SULURGQLK�QHSRJRGD�NDR�^WR�VX�NL^D�L�KODGQR`D��NDR�L�RG�SUHGDWRUD�L

X]QHPLUDYDQMD��.DNR�RQL�QH�JUDGH�VYRMD�JQH]GD��RQL�]DYLVH�RG�RSVWDQND

QMLKRYRJ�SULURGQRJ�VWDQL^WD�¬�SH`LQD��6FKREHU�	�*ULPPEHUJHU�������

3HWQLaND�SH`LQD�QDOD]L�VH�QD�����NP�MXJRLVWRaQR�RG�9DOMHYD��3UHG�

VWDYOMD�YHRPD�]QDaDMDQ�ORNDOLWHW��NDNR�WXULVWLaNL�WDNR�L�IDXQLVWLaNL�NDR�SUL�

URGQR�VWDQL^WH�SRURGLOMVNLK�NRORQLMD�PQRJLK�YUVWD�VOHSLK�PL^HYD��=D�RYR

LVWUDCLYDQMH�QDMYDCQLMH�VX�0HGYH_D�L�.RQFHUWQD�GYRUDQD��'YRUDQD�VD�YLJOH�

GLPD���.RQFHUWQD�GYRUDQD�MH�QDMYH`D�GYRUDQD�L�QDOD]L�VH�QD�VDPRP�XOD]X

X�3HWQLaNX�SH`LQX��0HGYH_D�GYRUDQD�GDQDV�MH�MHGLQD�QDVWDQMHQD�VOHSLP

PL^HYLPD��.RPSOHWQR�LVWUDCLYDQMH�JHR�PRUIROR^NLK�L�WXULVWLaNLK�NDUDNWHULV�

WLND�L]YU^LR�MH�/D]DUHYL`���������
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)DXQD�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH�SURXaDYDQD�MH�YL^H�RG���

JRGLQD��3HWQLaNX�SH`LQX�QDVWDQMXMX�GYH�IDPLOLMH�VOHSLK�PL^HYD��5KLQRORSKL�

GDH�VD�YUVWDPD�5KLQRORSKXV�IHUUXPHTXLQXP��5KLQRORSKXV�HXU\DOH��5KL �

QRORSKXV�KLSSRVLGHURV��5KLQRORSKXV�EODVLL ��L�IDPLOLMD�9HVSHUWLOLRQLGDH�VD

YUVWDPD�0\RWLV�HPDUJLQDWXV��0\RWLV�QDWWHUHUL��0\RWLV�P\RWLV��0\RWLV�FD �

SDFFLQLL��(SWHVLFXV�VHURWLQXV��3OHFRWXV�DXVWULDFXV�DQG�0LQLRSWHUXV�VFKUH �

EHUVLL��3DXQRYL`�	�.DUDSDQGCD��������3HWQLaND�SH`LQD�SUHGVWDYOMD�YDCQR

VWDQL^WH�]D�QMLKRYH�SRURGLOMVNH�NRORQLMH��]D�SDUHQMH�L�KLEHUQDFLMX��DOL

GDQD^QMD�SRSXODFLMD�EURML�VDPR���SURFHQDWD�QHNDGD^QMH�YUHGQRVWL��3DXQRYL`

L�.DUDSDQGCD�������

7XULVWLaNL�YHRPD�DWUDNWLYQD��D�EH]�RGJRYDUDMX`HJ�VWUXaQRJ�QDG]RUD�

SH`LQD�VH�NRQVWDQWQR�X�QL]X�RG�SHWQDHVW�JRGLQD�QHNRQWUROLVDQR�SRVH`XMH�

3UHWSRVWDYOMD�VH�GD�MH�NRQVWDQWQR�X]QHPLUHQMH�VOHSLK�PL^HYD��EXND��MDNR

VYHWOR��GLP��LWG��GRYHOR�GR�GUDVWLaQRJ�VPDQMHQMD�EURMQRVWL�SRSXODFLMD�VOHSLK

PL^HYD��3DXQRYL`�	�.DUDSDQGCD��������YHURYDWQR�XVOHG�SRUHPH`DMD�QML�

KRYLK�QRUPDOQLK�VH]RQVNLK�L�GQHYQLK�DNWLYQRVWL��.DNR�VX�SRVOHGLFH�NRQ�

WLQXLUDQRJ�X]QHPLUDYDQMD�VOHSLK�PL^HYD�LOL�SRYH`DQL�PRUWDOLWHW��LOL

PLJUDFLMD�X�GUXJH�SH`LQH��6FKREHU�	�*ULPPEHUJHU��������RQR�EL�PRJOR

ELWL�UD]ORJ�]D�]QDaDMQR�VPDQMHQMH�EURMQRVWL�SRSXODFLMD��$NR�MH�WR�WDNR�

RQGD�ELOR�NDNYR�WXULVWLaNR�NRUL^`HQMH�SH`LQH�PRUD�ELWL�XVDJOD^HQR�VD

GQHYQRP�DNWLYQR^`X�VOHSLK�PL^HYD��8�VNODGX�VD�RYLP�SUHWSRVWDYNDPD�ELOR

MH�SRWUHEQR�]DSRaHWL�LVWUDCLYDQMD�DNWLYQRVWL�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH

L�QD�RVQRYX�GRELMHQLK�SRGDWDND�SUHGORCLWL�NDOHQGDU�SRVHWD�SH`LQH��NRML�EL

X�QDMPDQMRM�PHUL�X]QHPLUDYDR�SRVWRMH`X�SRSXODFLMX�VOHSLK�PL^HYD��

0HWRG

.DR�RVQRYQL�SRND]DWHOM�DNWLYQRVWL�X]HW�MH�EURM�SUHOHWD�VOHSLK�PL^HYD�

3UHOHWRP�MH�VPDWUDQ�VYDNL�XOD]�L�L]OD]�L]�SH`LQH�NDR�L�SUROHWDQMD�NUR]�.RQ�

FHUWQX�GYRUDQX��7HUPLQL�SRVPDWUDQMD��FHORNXSQR�YUHPH�SRVPDWUDQMD�X

WRNX�MHGQH�QR`L��SRGHOMHQL�VX�QD�LQWHUYDOH�RG�SHWQDHVW�PLQXWD��%URM�SUHOHWD

MH�VXPLUDQ�QD�NUDMX�VYDNRJ�LQWHUYDOD��7RNRP�WHUPLQD�aODQRYL�HNLSH�VX�VH

VPHQMLYDOL�X�SRVPDWUDQMX�L�EHOHCHQMX�SRGDWDND�

3RVPDWUDQMH�MH�YU^HQR�X�SHULRGX�RG�����GR�����MXOD�������SURVWLP

RNRP��X]�SRPR`�GYH�EDWHULMVNH�ODPSH�RG��9�L�®=HQLW�QLJKW�YLVLRQ¯

NDPHUH��L]�.RQFHUWQH�GYRUDQH�3HWQLaNH�SH`LQH��3UYD�aHWLUL�GDQD��SRVPD�

WUDQMD�VX�YU^HQD�X�WHUPLQX��������������D�VOHGH`D�WUL�GDQD�X�WHUPLQX

�����¬�������3HW�SXWD�YU^HQD�VX�SRVPDWUDQMD�WRNRP�REGDQLFH��X�LQWHU�

YDOLPD�SR�WULGHVHW�PLQXWD�

5H]XOWDWL�SRVPDWUDQMD�GDWL�VX�WDEHODUQR��1D�RVQRYX�UH]XOWDWD�GRELMHQLK

]D�VYDNL�WHUPLQ��IRUPLUDQL�VX�KLVWRJUDPL�]D�VYDNX�QR`�SRVPDWUDQMD��1DNRQ

WRJD��]D�VYDNX�QR`�SRVPDWUDQMD�L]UDaXQDWH�VX�DULWPHWLaNH�VUHGLQH�SR�LQWHU�
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YDOLPD��1D�RVQRYX�WLK�SRGDWDND��IRUPLUDQ�MH�NRQDaQL�KLVWRJUDP�SURVHaQH

DNWLYQRVWL�VOHSLK�PL^HYD�X�WRNX�OHWQMH�QR`L��WRNRP�MXOD�������JRGLQH��

$XWRUL�QLVX�SURYHUDYDOL�UHDNFLMX�VOHSLK�PL^HYD�QD�EXNX��GLP�L�MDNX

VYHWORVW�GD�EL�L]EHJOL�QMLKRYR�X]QHPLUDYDQMH�

5H]XOWDWL�L�GLVNXVLMD�

3ULOLNRP�UD]PDWUDQMD�UH]XOWDWD�NRUL^WLOL�VPR�VH�L�WDEHORP���NRMD

SRND]XMH�RS^WH�DNWLYQRVWL�VOHSLK�PL^HYD�X�WRNX�GDQD��0DFGRQDOG�	�%DUUHWW

������6FKREHU�	�*ULPPEHUJHU�������

��

7DEHOD����'QHYQD�DNWLYQRVW�VOHSLK�PL^HYD��5�¬�RGPDUDQMH��*�¬�L]OD]DN
L]�SH`LQH��+�¬�ORY��&�¬�SRYUDWDN�X�SH`LQX�

9UVWD 9UHPH�[K]

�� �� �� �� �� �� �� �� �� �� �� �� ��

5K��IHUXPHTXLQP 5 5 * + + + + + + + & & 5

5K��HXU\DOH 5 * + + + + + + + + & 5 5

5K��KLSSRVLGHURV 5 * + + + + + + + + & 5 5

5K��EODVVLL 5 * + + + + + + + + & 5 5

0��HPDUJJLQDWXV 5 * + + + + + + + + & 5 5

0��QDWHUHUL 5 5 * + + + + + + + & 5 5

0��P\RWLV 5 5 * + + + + + + + & 5 5

0���EO\WKLL 5 5 * + + + + + + + & 5 5

0��FDSDFFLQLL 5 * + + + + + + + + & 5 5

(��VHURWLQXV 5 * + & 5 5 5 * * + + & 5

3��DXVWULDFXV 5 5 * + + + + + + + & 5 5

0��VFKUHEHVLL 5 * + + + + + + + + & 5 5

3ULNXSOMHQL�SRGDFL�SULND]DQL�VX�QD�KLVWRJUDPLPD�]D�SRMHGLQH�QR`L

SRVPDWUDQMD��QD�aLMRM�MH�DSVFLVL�SULND]DQ�YUHPHQVNL�WHUPLQ�L]GHOMHQ�QD�LQ�

WHUYDOH��D�QD�RUGLQDWL�EURM�SUHOHWD��.DNR�X�YUHPH�NDGD�YU^HQR�SRVPDWUDQMH�

QLMH�ELOR�]QDaDMQLMOK�PLJUDWRUQLK�NUHWDQMD��FHORNXSQD�DNWLYQRVW�VH�PRCH

SULSLVDWL�GQHYQRM�DNWLYQRVWL�VOHSLK�PL^HYD�

$NWLYQRVW�X�WRNX�REGDQLFH�QLMH�SULPH`HQD��1LVX�UHJLVWURYDQD�SUROH�

WDQMD�NUR]�XOD]�X�SH`LQX��YH`�VDPR�NUR]�YLJOHGH��6D�JUDILND�QD�VOLFL��

XRaDYDMX�VH�GYD�JODYQD�PDNVLPXPD�X�VXPUDN�L�X�]RUX��3UYL�PDNVLPXP

MDYOMD�VH�RNR��������GUXJL�X�]RUX�RNR��������,]PH_X�QMLK�VH�SULPH`XMH

PDQML�PDNVLPXP�RNR��������1DMYH`L�PDNVLPXP�GQHYQH�DNWLYQRVWL��X�VXP�

UDN��PRJX`H�MH�REMDVQLWL�NDR�L]OD]DN�VOHSLK�PL^HYD�UDGL�LVKUDQH��1D�JUDILNX

SURVHaQH�DNWLYQRVWL�SULPH`XMH�VH�GD�MH�WDM�PDNVLPXP�L]X]HWQR�VWUP�QD�RV�

QRYX�aHJD�VH�SUHWSRVWDYOMD�GD�]D�NUDWNR�YUHPH�L]D_H�YHOLNL�EURM�VOHSLK
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PL^HYD��8�LQWHUYDOLPD�RG�������GR��������VDW�YUHPHQD�QDNRQ�VXPUDND�

QHNL�VOHSL�PL^HYL�VH�YHURYDWQR�YUD`DMX�X�SH`LQX�GRN�RVWDWDN�RVWDMH�X

SRWUD]L�]D�KUDQRP��0DNLVLPXP���SUHGVWDYOMD�SRYUDWDN�RVWDOLK�VOHSLK

PL^HYD�X�SH`LQX��3RUHGH`L�WDEHOX����L�JUDILN�SURVHaQH�DNWLYQRVWL��PRCH�VH

GR`L�GR�]DNOMXaND�GD�PDNVLPXP�RNR�������SUHGVWDYOMD�NDVQL�L]OD]DN

SUYHQVWYHQR�YUVWH�(SWHVLFXV�VHURWLQXV��

3ULPH`HQD�RGVWXSDQMD�RG�XRELaDMHQH�DNWLYQRVWL�VOHSLK�PL^HYD�QD�KLV�

WRJUDPX�]D�����MXOL�GR��������PRJX�ELWL�X�YH]L�VD�SRMDYRP�JUXSH�SRVHWL�

ODFD�NRML�VX�WX�ERUDYLOL�RG������¬������aDVRYD��

6OLND���

$NWLYQRVW�VOHSLK
VOHSLK�PL^HYD�SR
GDQLPD�SRVPDWUDQMD
X�SUYRP��OHYR��L
GUXJRP�GHOX�QR`L
�GHVQR��

)LJXUH���

'DLO\�ZDWFKLQJ�RI�EDW
DFWLYLW\�LQ�ILUVW��OHIW�
DQG�VHFRQG�KDOI�RI
QLJKW��ULJKW��
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,PDMX`L�X�YLGX�SRVOHGLFH�X]QHPLUDYDQMD�VOHSLK�PL^HYD��QHRSKRGQR�MH

IRUPLUDWL�NDOHQGDU�SRVHWD�NRML�SUHFL]QR�RGUH_XMH�EH]EHGQR�YUHPH�SRVHWD�

=ERJ�WRJD�MH�L]UD_HQ�SUHGORJ�DJHQGH�]D�NRUL^`HQMH�WXUULVWLaNLK�SRWHQFLMDOD

3HWQLaNH�SH`LQH��NRMD�MH�QDSUDYOMHQD�X�VNODGX�VD�GQHYQRP�DNWLYQR^`X

VOHSLK�PL^HYD��3RVHEQR�MH�REUD`HQD�SDCQMD�QD�SUHYHQFLMX�X]QHPLUDYDQMD

VOHSLK�PL^HYD�NDGD�VX�RQL�QDMRVHWOMLYLML�

7DEHOD���SUHGVWDYOMD�SUHSRUXNX�]D�XSRWUHEX�3HWQLaNH�SH`LQH�X�VNODGX

VD�JRGL^QMRP�L�GQHYQRP�DNWLYQR^`X�VOHSLK�PL^HYD��8�RE]LU�MH�X]HWD�SUH�

YHQFLMD�RG�X]QHPLUDYDQMD�NDGD�VX�VOHSL�PL^HYL�X�RVHWOMLYLP�SHULRGLPD

CLYRWQRJ�FLNOXVD��UHSURGXNWLYQL�FLNOXV��K�¬�KLEHUQDFLMD��P�¬�SDUHQMH��E�¬

UD_DQMH�PODGLK��WXULVWLaNH�SRVHWH��D�¬�GR]YROMHQR�WRNRP�FHORJ�GDQD��DQ�¬

GR]YROMHQR�WRNRP�QR`L��RG�VXPUDND�GR�]RUH��DF�¬�GR]YROMHQR��DOL�EH]�MDNLK

VYHWDOD�L�EH]�LNDNYH�EXNH��S�¬�]DEUDQMHQR��

7DEHOD����$JHQGD�]D�LVNRUL^`DYDQMH�WXULVWLaNLK�SRWHQFLMDOD�3HWQLaNH
SH`LQH�

$NWLYQRVW 0HVHF

, ,, ,,, ,9 9 9, 9,, 9,,, ,; ; ;, ;,,

5HSURGXNWLYQL
FLNOXV

K�P K�P K�P E E P K K

7XULVWLaNH
SRVHWH

DF DF DF DQ DQ S S D D DQ S DF

=DNOMXaDN

1D�RVQRYX�GRELMHQLK�SRGDWDND��NRQVWDWRYDQD�VX�WUL�PDNVLPXPD

GQHYQH�DNWLYQRVWL�]DMHGQLFH�VOHSLK�PL^HYD�3HWQLaNH�SH`LQH�WRNRP�MXOD

������1DMYH`D�DNWLYQRVW�MH�X�VXPUDN��RNR���������QD�WUL�VDWD�SUH�]RUH��RNR

��������L�X�]RUX��RNR���������8�RVWDOLP�SHULRGLPD�GDQD�DNWLYQRVW�LOL�MH

PLQLPDOQD�LOL�QLMH�UHJLVWURYDQD��.RQVWDWRYDQR�MH�L�GD�VOHSL�PL^HYL�QD

X]QHPLUDYDMQH�RG�VWUDQH�SRVHWLODFD�UHDJXMX�YHRPD�LQWHQ]LYQR�L�SRWUHEQR

LP�MH�L]YHVQR�YUHPH�GD�QRUPDOL]XMX�VYRMH�DNWLYQRVWL�

6OLND���

+LVWRJUDP�SURVHaQH
DNWLYQRVWL�VOHSLK
PL^HYD�

)LJXUH���

$YHUDJH�DFWLYLW\�RI
EDWV�

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� %,2/2*,-$��•�����



,PDMX`L�X�YLGX�SUHGORCHQX�DJHQGX��SRVHWH�SH`LQL�WRNRP�FHORJ�GDQD�VX

GR]YROMHQH�VDPR�X�DYJXVWX�L�VHSWHPEUX��]DWR�^WR�MH�RYR�MHGLQL�SHULRG

JRGLQH�NDGD�VOHSL�PL^HYL�QLVX�L]X]HWQR�RVHWOLYL��8�YUHPH�NDGD�VX�VOHSL

PL^HYL�QDMRVHWOMLYLML��SRVHWH�EL�WUHEDOR�]DEUDQLWL��7RNRP�KLEHUQDFLMH��SRVHWH

EL�PRJOH�ELWL�GR]YROMHQH�VDPR�PDOLP�JUXSDPD�SRVHWLODFD�]DLQWHUHVRYDQLP

YL^H�]D�VOHSH�PL^HYH�QHJR�]D�VDPX�SH`LQX��]DWR�^WR�RQL�RQGD�QH�VPHMX�ELWL

X]QHPLUDYDQL�MDNLP�VYHWOLPD��EXNRP�L�GLPRP��7RNRP�RVWDOLK�GHORYD

JRGLQH��SRVHWH�EL�PRJOH�ELWL�GR]YROMHQH�VDPR�WRNRP�QR`L��NDGD�VX�VOHSL

PL^HYL�X�ORYX�

6YDND�JUXSD�SRVHWLODFD�PRUD�ELWL�VWURJR�NRQWUROLVDQD�VWUXaQLP

RVREOMHP��*UXSH�QH�VPHMX�ELWL�YHOLNH��������SRVHWLODFD���9UDWD�SH`LQH�WUH�

EDOR�EL�GD�EXGX�]DNOMXaDQD�GD�EL�VH�VSUHaLOH�QHNRQWUROLVDQH�SRVHWH��6YH

RYR�QHRSKRGQR�MH�X�FLOMX�]D^WLWH�L�REQRYH�WUHQXWQH�]DMHGQLFH�VOHSLK�PL^HYD

3HWQLaNH�SH`LQH�NRMD�MH�XVOHG�NRQWLQXLUDQRJ�X]QHPLUDYDQMD�GRYHGHQD�GR

LYLFH�RSVWDQND�

%LOR�EL�SRWUHEQR�GD�VH�RYDNYD�LVWUDCLYDQMD�SRQRYH�VD�GXCLP�SHULR�

GLPD�SRVPDWUDQMD��QH�VDPR�X�3HWQLaNRM�SH`LQL��YH`�L�QD�GUXJLP�ORND�

OLWHWLPD��7DNYR�SUD`HQMH�RPRJX`LOR�EL�EROMX�RVQRYX�]D�]D^WLWX�VOHSLK

PL^HYD�X�YLGX�]DNRQVNLK�PHUD�R�VWURJR�NRQWUROLVDQRP�SRVH`LYDQMX�SH`LQH

�L�GUXJLK�ORNDOLWHWD���L�VWURJRM�]DEUDQL�X]QHPLUDYDQMD�CLYRWLQMD��,QWHUHVDQWQR

EL�ELOR�L]YU^LWL�RYDNYR�LVWUDCLYDQMH�VD�RVYUWRP�QD�UD]OLaLWH�YUVWH��7DNYR�LV�

WUDCLYDQMH�QH�EL�ELOR�PRJX`H�VSURYHVWL�PHWRGRORJLMRP�NRMD�MH�NRUL^`HQD�X

RYRP�LVWUDCLYDQMX��YH`�EL�ELOR�QHRSKRGQR�GD�VH�SUH�SRVPDWUDQMD�VOHSL

PL^HYL�KYDWDMX��PDUNLUDMX��SD�GD�VH�QD�RVQRYX�WLK�PDUNHUD�RGUH_XMH�DN�

WLYQRVW�UD]OLaLWLK�YUVWD��1DMEROML�PDUNHUL�EL�ELOH�QHNH�IOXRUHVFHQWQH�ERMH

NRMH�QH�RPHWDMX�VOHSH�PL^HYH��,VWR�WDNR��YDCQR�MH�QDSRPHQXWL�GD�VH�SUL

KYDWDQMX�VOHSLK�PL^HYD�PRUD�NRULVWLWL�PHWRGD�NRMD�EL�PRJX`H�X]QHPL�

UDYDQMH�VYHOD�QD�PLQLPDOQH�JUDQLFH��.RPSOHNVQLML�SURMHNDW�JGH�EL�VH

YRGLOR�UDaXQD�R�XODVFLPD��L]ODVFLPD�L�SUHOHWLPD�NUR]�SH`LQX�VD�RVYUWRP�QD
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7KH�$FWLYLW\�RI�%DWV�LQ�3HWQLFD�&DYH

7KH�EDWV�DUH�QRFWXUQDO�DQLPDOV��7KH\�VSHQG�WKH�GD\�UHVWLQJ�LQ�SODFHV

FDOOHG�URRVW�VLWHV�RU�VKHOWHUV��WKH\�HPHUJH�WR�IRUDJH�LQ�WKH�VXQVHW��DQG�JHW

EDFN�WR�WKH�VKHOWHUV�EHIRUH�WKH�GDZQ��5RRVW�VLWHV�SURWHFW�WKH�EDWV�DJDLQVW

FOLPDWLF�HIIHFWV��VXFK�DV�FROG�DQG�UDLQ��DV�ZHOO�DV�DJDLQVW�SUHGDWRUV�DQG

GLVWXUEDQFH��7KH�PDLQ�JRDO�RI�WKLV�VWXG\�ZDV�WR�VHW�RXW�WKH�K\SRWKHVLV�WKDW

GLVWXUEDQFH�RI�EDWV�LQ�URRVW�VLWHV�DIIHFWV�WKHLU�UHJXODU�GDLO\�DFWLYLW\��

7KH�QXPEHU�RI�WKH�EDW�IOLJKWV�WKURXJK�WKH�®YLJOHGL¯�DQG�WKH�®&RQFHUW

+DOO¯�LV�WDNHQ�DV�WKH�PDLQ�LQGH[�RI�DFWLYLW\��7HUPV�RI�REVHUYLQJ��ZKROH

WLPH�RI�REVHUYLQJ��DUH�GLYLGHG�LQWR�LQWHUYDOV�OHQJWKV�RI����PLQXWHV��1XP�

EHU�RI�IOLJKWV�LV�VXPPHG�XS�DW�WKH�HQG�RI�HYHU\�LQWHUYDO��7KHVH�IDFWV�DUH

XVHG�IRU�WKH�GDLO\�KLVWRJUDPV��DQG�WKH�DULWKPHWLFDO�PLGGOHV�RI�IDFWV�IRU

HYHU\�WHUP��7KH�REVHUYLQJ�ZDV�GRQH�ZLWKRXW�DQ\�YLVXDO�DLGV��H[FHSW�WZR

IODVKOLJKWV�VWUHQJWKV�RI���9��IURP�®&RQFHUW�+DOO¯�RI�WKH�3HWQLFD�FDYH�

7KHVH�PHWKRGV�RI�REVHUYLQJ�DUH�FKRVHQ�EHFDXVH�WKH\�GR�QRW�GLVWXUE�WKH

EDWV�DQG�WKH�PHWKRGV�RI�PDNLQJ�RI�KLVWRJUDPV�EHFDXVH�WKH\�VKRZ�WKH�PRVW

FRORUIXO�WKH�SHDNV�RI�DFWLYLW\��7KH�GDLO\�KLVWRJUDPV�DUH�FRPSDUHG�EHWZHHQ

WKHPVHOYHV��DQG�WKH�ILQDO��DYHUDJH��KLVWRJUDP��7KH�DFFHQW�LV�RQ�FRPSDULQJ

KLVWRJUDP�IRU�����-XO\��ZKHQ�WKH�EDWV�ZHUH�GLVWXUEHG�E\�YLVLWRUV��'LVWXU�

EDQFH�FDXVHG�LUUHJXODULW\�RI�XVXDO�GDLO\�DFWLYLW\�RI�WKH�EDWV��$FFRUGLQJ�WR

WKLV��ZH�FRQVLGHU�RXU�K\SRWKHVLV��WKDW�GLVWXUEDQFH�RI�EDWV�LQ�URRVW�VLWHV�DI�

IHFWV�WKHLU�UHJXODU�GDLO\�DFWLYLW\��FRQILUPHG�

$Q�DJHQGD�IRU�WRXULVW�YLVLWV�FRQVLGHULQJ�SUHYHQWLRQ�RI�GLVWXUEDQFH�RI

EDW�SRSXODWLRQV�LV�SURSRVHG��IRU�3HWQLFD�FDYH��EXW�LW�FRXOG�EH�DOVR�XVHG�IRU

RWKHU�FDYH�HFRV\VWHPV��)RU�VXFFHVVIXO�SURWHFWLRQ�RI�WKH�EDWV�RI�WKH�3HWQLFD

FDYH�XVLQJ�WKLV�DJHQGD�LW�LV�DOVR�QHFHVVDU\�WKDW�JURXSV�RI�WKH�YLVLWRUV�PXVW

EH�HVFRUWHG�DQG�FRQWUROOHG�E\�DQ�H[SHUW�VXSHUYLVRU�DQG�WKH\�PXVW�QRW�EH

YHU\�ODUJH��QRW�H[FHHGLQJ�������YLVLWRUV���WKH�GRRUV�RI�WKH�FDYH�VKRXOG�EH

ORFNHG�DOO�WKH�WLPH�WR�SUHYHQW�XQFRQWUROOHG�YLVLWV�
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