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����L������~&��5H]XOWDWL�UD]ODJDQMD�WLWDQ�GLRNVLGD�SRND]XMX�GD�SUHWKRGQR�WUHWL �
UDQMH�UHGXNFLRQLP�VUHGVWYLPD�QH�XWLaH�QD�HILNDVQLMH�UD]ODJDQMH�VXOIDWQLP�SRVWXS �
NRP��aDN�X�QHNLP�VOXaDMHYLPD�]QDWQR�VPDQMXMH�PRJX`QRVW�QMHJRYRJ�UD]ODJDQMD�
1DVXSURW�UD]ODJDQMX�WLWDQ�GLRNVLGD��SUL�UD]ODJDQMX�LOPHQLWD�XRaHQ�MH�XWLFDM�UHGXN �
FLRQLK� VUHGVWDYD�QD�QMHJRYR� UD]ODJDQMH��1DMHILNDVQLMH� UD]ODJDQMH�SRVWLJQXWR� MH
CDUHQMHP�LOPHQLWD�VD�DNWLYQLP�XJOMHP�QD�����~&��ADN��������WLWDQD�MH�SUHYHGHQR
X�UDVWYRUDQ�REOLN��^WR�MH�VNRUR�GYD�SXWD�YL^H�QHJR�ELOR�NRMLP�GUXJLP�LVSLWDQLP
SRVWXSNRP��
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7LWDQ�MH�MHGDQ�RG�UDVSURVWUDQMHQLMLK�HOHPHQDWD�X�SULURGL��1MHJRY
PDVHQL�XGHR�X�]HPOMLQRM�NRUL�MH�RNR������L�VDPR�MH�QHNROLNR�PHWDOD�YL^H
RG�QMHJD�]DVWXSOMHQR�X�SULURGL��9HOLNH�NROLaLQH�WLWDQD�VH�QDOD]H�X�VLOLNDWQLP
VWHQDPD��DOL�WD�QDOD]L^WD�QLVX�NRPHUFLMDOQR�LVNRUL^`HQD��*ODYQH�UXGH�WLWDQD
VX�LOPHQLW��)H7L2���L�UXWLO��7L2����=ERJ�VYRMLK�IL]LaNLK�L�KHPLMVNLK�RVRELQD
WLWDQ�MH�YHURYDWQR�PHWDO�EXGX`QRVWL��9H`�GRGDW�X�PDOLP�NROLaLQDPD�RG����
GR������WLWDQ�]QDWQR�SRYH`DYD�WYUGR`X�aHOLND��,]�GDQD�X�GDQ�RWNULYDMX�VH
QRYH�RVRELQH�HOHPHQWDUQRJ�WLWDQD��7LWDQ�LPD�PDOX�JXVWLQX��D�YHOLNX
WYUGR`X�L�NRUR]LYQX�RWSRUQRVW�SD�VH�]ERJ�VYRMLK�GREULK�RVRELQD�VYH�YL^H
NRULVWL�X�DHURQDXWLFL�L�LQGXVWULML�VXSHUVRQLaQLK�DYLRQD��9DQHFNLM��������
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VH�REUD_XMX�VXOIDWQLP�SRVWXSNRP��UD]ODJDQMH�UXGH�FRQF��VXPSRUQRP�NLVHOL �
QRP�SUL�aHPX�QDVWDMH�WLWDQ��,9��VXOIDW���LOL�SRVWXSNRP�UD]ODJDQMD�UXGH
XJOMHQLNRP�X�VWUXML�KORUD�QD����~&��QDVWDMH�WLWDQ��,9��KORULG���7LWDQ�VH�L]
WLWDQ��,9��VXOIDWD�L�WLWDQ��,9��KORULGD�GRELMD�PHWDORWHUPLMVNRP�UHGXNFLMRP�
0H_XWLP��GRELMDQMH�WLWDQD�QLMH�HNRQRPLaQR�]DWR�^WR�VH�QDYHGHQLP�SRVWXS �
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FLPD�UXGH�WLWDQD�QH�PRJX�UD]ORCLWL�X�SRWSXQRVWL��YH`�YHOLND�NROLaLQD�UXGH�
WM��WLWDQD��RVWDMH�X�QHUDVWYRUQRP�REOLNX��)LOLSRYL`��������

1D_HQR�MH�GD�VH�UXGH�WLWDQD�WUHWLUDQH�UHGXNFLRQLP�VUHGVWYLPD�]QDWQR
ODN^H�UD]ODCX�X�VXPSRUQRM�NLVHOLQL��0H_XWLP�QLMH�RWNULYHQ�UD]ORJ�]D^WR�MH
WR�WDNR��LELG���
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8�UDGX�VX�NRUL^`HQD�GYD�UHGXNFLRQD�VUHGVWYD��JUDILWQL�SUDK�L�RSLOMFL
JYRC_D��,VSLWLYDQ�MH�QMLKRY�XWLFDM�QD�UD]ODJDQMH�WLWDQ�GLRNVLGD��7L2���L�LO�
PHQLWD��)H7L2���VXOIDWQLP�SRVWXSNRP��(NVSHULPHQW�VH�VDVWRMDR�L]�̂ HVW�ID]D
L�L]YHGHQ�MH�QD�VOHGH`L�QDaLQ�

�� 8]RUNX�7L2��PDVH�����J�GRGDOL�VPR����PO�NRQF��+�62��L�GREL�
MHQX�VPH^X�]DJUHYDOL����PLQ��1DNRQ�KOD_HQMD��GRGDWNRP���PO
NRQF��+�2��QDJUD_HQ�MH�SHURNVLWLWDQDOQL�MRQ�7L2�

���QDUDQGCDVWR�
CXWH�ERMH��D�UDVWYRU�UD]EODCHQ�X�QRUPDOQRP�VXGX�RG�����PO�

7L�����+�2�� �7L2�
������+�

5DVWYRU�SHURNVLWLWDQDOQRJ�MRQD�MH�VWDELODQ�UDVWYRU��.RQFHQWUDFLMD
7L���MRQD�RGUH_LYDQD�MH�NRORULPHWULMVNL��PHWRGRP�VWDQGDUGQH�VHULMH
�)LOLSRYL`�������7UHGYHO�������.ROWKRII�������

���8]RUFL�7L2��PDVH�����J�CDUHQL�VX�VD�����J�DNWLYQRJ�XJOMD�QD�����
����L������~&�VD�]DGU^NRP�QD�GDWLP�WHPSHUDWXUDPD�RG����PLQ�
1DNRQ�CDUHQMD�X]RUFL�VX�WUHWLUDQL�QD�LVWL�QDaLQ�NDR�L�X�SUHWKRGQRP
SRVWXSNX������

�� 8]RUFLPD�7L2�������J��GRGDYDOL�VPR�SR���J�JYRC_D�X�SUDKX��D�GR�
ELMHQD�VPH^D�MH�SRGYUJQXWD�YH`�RSLVDQRP�SRVWXSNX�����

8�QDUHGQH�WUL�ID]H�SRVWXSFL�VX�LVWL�NDR�X�SUHWKRGQH�WUL��VDPR�^WR�MH
VYXGD�XPHVWR�����J�7L2���NDR�X]RUND��NRUL^`HQR�����J�LOPHQLWD�

3URFHQDW�WLWDQD�X�LOPHQLWX�RGUHGMHQ�MH�QD�VOHGH`L�QDaLQ�¬�����J�LO�
PHQLWD�NXYDQR�MH�VD����J�QDWULMXP�VXOIDWD�L����PO�NRQF��+�62�����VDWD��WM�
GR�SRWSXQRJ�SUHYR_HQMD�WLWDQD�X�UDVWYRU��'RGDYDQMHP���PO�NRQF��+�2��
7L���MH�SUHYHGHQ�X�SHURNVLWLWDQDOQL�MRQ�aLMD�MH�NRQFHQWUDFLMD�RGUH_HQD�NROR�
ULPHWULMVNL��PHWRGRP�VWDQGDUGQH�VHULMH�

6WDQGDUGQD�VHULMD�QDSUDYOMHQD�MH�VOHGH`LP�SRVWXSNRP�¬�7L2�� MH
UDVWYRUHQ�X�NRQF��+�62��L�GRELMHQD�VPH^D�MH�NXYDQD�QHNR�YUHPH�
1HUDVWYRUHQL�WDORJ�7L2��MH�SURFH_HQ�L�RGEDaHQ��7DaQR�RGUH_HQRP�GHOX�ILO�
WUDWD�GRGDW�MH�1+�2+�X�YL^NX�aLPH�MH�L]�WLWDQ�VXOIDWD�VWDORCHQ�WLWDQ�GLRNVLG�
7DORJ�MH�SURFH_HQ��RVX^HQ�L�CDUHQ�GR�NRQVWDQWQH�PDVH��3UHNR�PDVH�WDORJD
L]UDaXQDOL�VPR�NRQFHQWUDFLMX�RVQRYQRJ�UDVWYRUD�
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MRQD��NDNR�EL�VPR�±SUHNULOL±�QMHJRYX�ERMX��8�RYLP�VOXaDMHYLPD�VPR�RYDNR
GRELMHQL�UDVWYRU�NRULVWLOL�NDR�VOHSX�SUREX�

5H]XOWDWL�L�GLVNXVLMD

5D]ODJDQMH�WLWDQ�GLRNVLGD

5H]XOWDWL�UD]ODJDQMD�7L2��VX�VOHGH`L�

���5D]ODJDQMHP�7L2��VXOIDWQLP�SRVWXSNRP�EH]�UHGXNFLRQLK�VUHGVWDYD�
�������7L�MH�SUH^OR�X�UDVWYRUDQ�REOLN��

���.RUL^`HQMHP�DNWLYQRJ�XJOMD��NDR�UHGXNFLRQRJ�VUHGVWYD��GRELMHQL�VX
UH]XOWDWL�SULND]DQL�X�WDEHOL���

7DEHOD����8GHR�UDVWYRUHQRJ�WLWDQD�X�]DYLVQRVWL�RG�WHPSHUDWXUH
CDUHQMD�WLWDQ�GLRNVLGD

7HPSHUDWXUD�CDUHQMD�7L2� ���~& ���~& ����~&
3URFHQDW�UDVWYRUHQRJ�WLWDQD ����� ����� ������

1DMYH`L�SURFHQDW�WLWDQD���������SUH^DR�MH�X�UDVWYRUDQ�REOLN�CDUHQ�
MHP�7L2��VD�DNWLYQLP�XJOMHP�QD�����~&�

���8SRWUHERP�JYRC_D�X�SUDKX��NDR�UHGXNFLRQRJ�VUHGVWYD��UDVWYRULOR�VH
�������7L�

5H]XOWDWL�UD]ODJDQMD�7L2��SRND]XMX�GD�SUHWKRGQR�WUHWLUDQMH�7L2��UH�
GXNFLRQLP�VUHGVWYLPD�QH�XWLaH�QD�HILNDVQLMH�UD]ODJDQMH�VXOIDWQLP�SRVWXS�
NRP��aDN�X�QHNLP�VOXaDMHYLPD�]QDWQR�VPDQMXMH�PRJX`QRVW�QMHJRYRJ
UD]ODJDQMD��=D^WR�MH�WR�WDNR�WUHEDOR�EL�LVSLWDWL

5D]ODJDQMH�LOPHQLWD

,VSLWLYDQL�X]RUDN�LOPHQLWD�VDGUCL��������)H7L2���WM��SUHUDaXQDWR�QD�WL�
WDQ�L]QRVL�������7L�X�X]RUNX�LOPHQLWD�

3ULOLNRP�UD]ODJDQMD�LOPHQLWD�XRaHQ�MH�XWLFDM�UHGXNFLRQLK�VUHGVWDYD�QD
QMHJRYR�UD]ODJDQMH�

���.RG�X]RUDND�NRML�QLVX�WUHWLUDQL�UHGXNFLRQLP�VUHGVWYLPD������7L�MH
SUH^OR�X�UDVWYRU�D�RVWDWDN�MH�RVWDR�X�QHUDVWYRUQRP�REOLNX��

���5H]XOWDWL�UD]ODJDQMD�X]RUDND�LOPHQLWD�XSRWUHERP�DNWLYQRJ�XJOMD�
NDR�L�YUHGQRVWL�VUHGQMLK�DSVRUEDQFL�UDVWYRUD�GDWL�VX�X�WDEHOL���
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7DEHOD����8GHR�UDVWYRUHQRJ�WLWDQD�X�]DYLVQRVWL�RG�WHPSHUDWXUH
CDUHQMD�LOPHQLWD

7HPSHUDWXUD�CDUHQMD�LOPHQLWD ���~& ���~& ����~&
3URFHQDW�UDVWYRUHQRJ�WLWDQD ������ ������ ������

���.RG�X]RUDND�LOPHQLWD�UHGXNRYDQLK�JYRC_HP�X�SUDKX���������7L�MH
UDVWYRUHQR��

=D�UD]OLNX�RG�UH]XOWDWD�UD]ODJDQMD�7L2���SUL�UD]ODJDQMX�LOPHQLWD�SRVWRML
]QDaDMDQ�XWLFDM�UHGXNFLRQLK�VUHGVWDYD��1DMHILNDVQLMH�UD]ODJDQMH�SRVWLJQXWR
MH�CDUHQMHP�LOPHQLWD�VD�DNWLYQLP�XJOMHP�QD�����R&��ADN��������7L�MH
SUHYHGHQR�X�UDVWYRUDQ�REOLN�^WR�MH�]QDWQR�YL^H�QHJR�SUL�QHNRP�GUXJRP
LVSLWDQRP�SRVWXSNX��2VWDMH�GD�VH�LVSLWD�]D^WR�XSRWUHED�UHGXNFLRQLK�VUHG�
VWDYD�X�QHNLP�VOXaDMHYLPD�VPDQMXMH�PRJX`QRVW�UD]ODJDQMD�7L2��D�]D^WR
SRYH`DYD�PRJX`QRVW�UD]ODJDQMD�LOPHQLWD�

=DNOMXaDN

8�UDGX�VX�SULND]DQL�HNVSHULPHQWDOQL�XVORYL�SULSUHPDQMD�L�REUDGH�WL�
WDQ�GLRNVLGD�L�LOPHQLWD�L�QMLKRYRJ�UD]ODJDQMD�VXPSRUQRP�NLVHOLQRP��1D�RV�
QRYX�SULND]DQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�MH�SRVWXSDN�SUL�NRPH�VH
LOPHQLW�CDUL�VD�DNWLYQLP�XJOMHP�QD�����~&�X�SUHGQRVWL�X�RGQRVX�QD�RVWDOH
QDaLQH�MHU�REH]EH_XMH�LVNRUL^`HQMH�WLWDQD�RG��������^WR�MH�VNRUR�GYD�SXWD
YL^H�QHJR�ELOR�NRMLP�GUXJLP�LVSLWDQLP�SRVWXSNRP�

=DKYDOQRVW��=DKYDOMXMHP�VH�GU�0DULML�7RGRURYL`��UHGRYQRP�SURIHVRUX
%HRJUDGVNRJ�XQLYHU]LWHWD��QD�]DYU^QRM�NRQWUROL�RYRJ�UDGD�L�GDWLP�VXJHVWL�
MDPD

/LWHUDWXUD

)LOLSRYL`��,��/LSDQRYL`��6��������2S`D�L�DQRUJDQVND�NHPLMD��,,�GHR��=D�
JUHE��>NROVND�NQMLJD

)LOLSRYL`��,��6DELRQFHOOR��3��������/DERUDWRULMVNL�SULUXaQLN��=DJUHE��7H�
KQLaND�NQMLJD

7UHGYHO��(�3��������.YDQWLWDWLYQD�KHPLMVND�DQDOL]D��%HRJUDG��1DXaQD
NQMLJD

.ROWKRII��,�0��6DQGHO��(�%��������$QRUJDQVND�NYDQWLWDWLYQD�DQDOL]D��=D�
JUHE��>NROVND�NQMLJD

9HQHFNLM��6�,��������3ULaH�R�PHWDOLPD��%HRJUDG��9XN�.DUDGCL`
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,QIOXHQFH�RI�WKH�5HGXFLQJ�$JHQWV�RQ�WKH�'HJUDGDWLRQ�RI�WKH
7LWDQLXP�GLR[LGH�DQG�,OPHQLWH�E\�WKH�6XOSKDWH�3URFHGXUH

7KH�LQIOXHQFH�RI�WKH�UHGXFLQJ�DJHQWV�RQ�WKH�GHJUDGDWLRQ�RI�WKH�WLWD �
QLXP�GLR[LGH�DQG�LOPHQLWH�ZDV�WHVWHG�E\�WKH�VXOSKDWH�SURFHGXUH��7KH�SRZ �
GHU�LURQ�DQG�DFWLYH�FRDO�ZHUH�XVHG�DV�UHGXFLQJ�DJHQWV��7KH�VDPSOHV�WUHDWHG
ZLWK�WKH�DFWLYH�FRDO�ZHUH�DQQHDOHG�LQ�WKH�DQQHDOLQJ�IXUQDFH�DW�WHPSHUDWXUHV
RI����������DQG������~&�

7KH�UHVXOWV�RI�WKH�WLWDQLXP�GLR[LGH�GHJUDGDWLRQ�LQGLFDWH�WKDW�WKH�SUH �
FHGLQJ�WUHDWPHQW�ZLWK�WKH�UHGXFLQJ�DJHQWV�DIIHFWV�WKH�PRUH�HIILFLHQW�GHJ �
UDGDWLRQ�E\�WKH�VXOSKDWH�SURFHGXUH��HYHQ�LQ�VRPH�FDVHV�LW�UHGXFHV�WKH
SRVVLELOLW\�RI�LWV�GHJUDGDWLRQ�

'LIIHUHQWO\�IURP�WKH�WLWDQLXP�GLR[LGH�GHJUDGDWLRQ��WKHUH�ZDV�D�VLJQLIL �
FDQW�LQIOXHQFH�RI�WKH�UHGXFLQJ�DJHQWV�RQ�WKH�GHJUDGDWLRQ�RI�WKH�LOPHQLWH�
7KH�PRVW�HIILFLHQW�GHJUDGDWLRQ�ZDV�DFKLHYHG�WKURXJK�WKH�DQQHDOLQJ�RI�WKH
LOPHQLWH�ZLWK�WKH�DFWLYH�FRDO�DW�D�WHPSHUDWXUH�RI�����~&��(YHQ��������RI
WKH�WLWDQLXP�ZDV�WUDQVIRUPHG�WR�WKH�VROXEOH�IRUP��ZKLFK�LV�QHDUO\�WZR�WL �
PHV�ELJJHU�DPRXQW�WKDQ�WKRVH�DFKHLYHG�E\�XVLQJ�DQ\�RWKHU�WHVWHG�SURFH �
GXUH�
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