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3RYH]DQRVW�UD]OLaLWLK�PHWRGD�]D
PHUHQMH�DXWRULWDUQH�VWUXNWXUH�OLaQRVWL

8�RYRP�LVWUDCLYDQMX�XWYU_LYDOL�VPR�SRYH]DQRVW�L]PH_X�UD]OLaLWLK�QDaLQD�]D�PHU�
HQMH�IHQRPHQD�DXWRULWDUQRVWL��1DMaH^`H�NRUL^`HQL�LQVWUXPHQW�X�LVWUDCLYDQMLPD�MH
$GRUQRYD�)�VNDOD��,]�YH`HJ�EURMD�QHGRVWDWDND�WH�VNDOH��L]GYRMLOL�VPR�RQH�NRMH
VPDWUDPR�QDMELWQLMLP��7R�VX�����QHEDODQVLUDQRVW�VNDOH�L�����VRFLMDOQD�SRCHOMQRVW
RGJRYRUD��6PDWUDMX`L�GD�WL�SUREOHPL�SUHGVWDYOMDMX�R]ELOMQX�SUHSUHNX�]D�PHUHQMH
IHQRPHQD�DXWRULWDUQRVWL��X�FLOMX�SREROM^DQMD�LQVWUXPHQWD��X�LVWUDCLYDQMX�VPR�SUL�
PHQLOL�VPR�WUL�PHWRGVNL�UD]OLaLWD�QDaLQD�]D�LVSLWLYDQMH�DXWRULWDUQRVWL��$GRUQRYD�)
VNDOD��-$'�VNDOD�L�WHVW�LPSOLFLWQLK�DVRFLMDFLMD�¬�7,$���3RVWDYLOL�VPR�KLSRWH]H�GD
`H�VYD�WUL�QDaLQD�PHUHQMD�PH_XVREQR�NRUHOLUDWL��8�LVWUDCLYDQMX�MH�XaHVWYRYDOR���
LVSLWDQLND�RED�SROD�L�X]UDVWD�RG����GR���JRGLQD��'RELMHQL�UH]XOWDWL�SRND]DOL�VX
GD�SRVWRML�VWDWLVWLaNL�]QDaDMQD�NRUHODFLMD�L]PH_X�)�L�-$'�VNDOH��3UHWSRVWDYOMDPR
GD�RYR�]QDaL�GD�REH�VNDOH�LPDMX�LVWL�SUHGPHW�PHUHQMD��1LMH�GRELMHQD�NRUHODFLMD
L]PH_X�$GRUQRYH�)�VNDOH�L�WHVWD�LPSOLFLWQLK�DVRFLMDFLMD��QLWL�MH�GRELMHQD�NRUHODFLMD
L]PH_X�-$'�VNDOH�L�7,$��1D�RVQRYX�RGUH_HQLK�NDUDNWHULVWLND�WHVWD�LPSOLFLWQLK�DVR�
FLMDFLMD��SUHWSRVWDYOMDPR�GD�7,$�PHUL�QHNX�RG�GLPHQ]LMD�DXWRULWDUQRVWL�NRMH�QLVX
REXKYD`HQH�VNDODPD�)�L�-$'�

8YRG
$XWRULWDUQRVW�SUHGVWDYOMD�NRQVWHODFLMX�RGUH_HQLK�VWDYRYD�L�PL^OMHQMD

NRMD�SURLVWLaX�L]�DQWLGHPRNUDWVNH�YUHGQRVQH�RULMHQWDFLMH��,VSLWLYDQMHP�DXWR�
ULWDUQRVWL�NDR�GLPHQ]LMH�OLaQRVWL��UD]OLaLWL�DXWRUL�SRNX^DYDOL�VX�GD�REMDVQH
RGUH_HQD�SRQD^DQMD�L�RULMHQWDFLMH�NRMH�VX�SUHPD�VYRP�PL^OMHQMX�VYUVWDYDOL
SRG�IHQRPHQ�DXWRULWDUQRVWL��7��$GRUQR��(��)UDQNHO�%UXQVYLN��'��/HYLQVRQ
L�5��6DQIRUG�VX�VYRMD�LVWUDCLYDQMD�QD�SROMX�DXWRULWDUQH�OLaQRVWL�]DVQRYDOL�QD
WXPDaHQMX�DQWLGHPRNUDWVNH�RULMHQWDFLMH�NDR�SRYH]DQRJ�VLVWHPD�VWDYRYD�
PL^OMHQMD�L�YUHGQRVWL��6DP�VLVWHP�DQWLGHPRNUDWVNH�RULMHQWDFLMH�ELR�MH�UD]OR�
CHQ�QD�WUL�NRPSOHNVQD�VLQGURPD�VWDYRYD��DQWLVHPLWL]DP��HWQRFHQWUL]DP�L
NRQ]HUYDWL]DP��1DVWRMDOR�VH�QDMSUH�GD�VH�XWYUGL�SRVWRMDQMH�MHGQH�WDNYH�RUL�
MHQWDFLMH�NUR]�LVSLWLYDQMH�VYDNRJ�VLQGURPD�SRMHGLQDaQR��D�GD�VH�]DWLP
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GRNDCH�SRVWRMDQMH�RGUH_HQH�VWUXNWXUH�OLaQRVWL�NRMX�RQL�QD]LYDMX�DXWRULWDU�
QRP��6OHGH`L�NRUDN�ELR�MH�GRYR_HQMH�X�YH]X�DQWLGHPRNUDWVNH�RULMHQWDFLMH�L
DXWRULWDUQH�VWUXNWXUH�OLaQRVWL��$GRUQR�L�VDUDGQLFL�NRULVWLOL�VX�VH�)�VNDORP
]D�PHUHQMH�DXWRULWDUQH�OLaQRVWL�NRMX�VX�SUHWKRGQR�YDOLGLUDOL�LQWHUYMXLPD�L
SURMHNWLYQLP�WHKQLNDPD��)�VNDORP�VX�LVSLWLYDQL�VLVWHPL�PL^OMHQMD�L�VWDYRYD
RVRED�NRMH�SRND]XMX�WHQGHQFLMX�ND�DQWLGHPRNUDWVNRM�RULMHQWDFLML�L�SURID^LV�
WLaNRM�LGHRORJLML��3UHPD�PL^OMHQMX�$GRUQD�L�VDUDGQLND��NRG�DXWRULWDUQH�OLa�
QRVWL�SRVWRML�YL^H�GLPHQ]LMD�NRMH�VH�MDYOMDMX�X�RNYLUX�DXWRULWDUQRVWL��7R�VX�
����DXWRULWDUQD�VXEPLVLYQRVW������NRQYHQFLRQDOL]DP������DJUHVLYQRVW������DQ�
WLLQWUDFHSWLYQRVW������ULJLGQRVW�PL^OMHQMD�L�VNORQRVW�VWHUHRWLSLMDPD������SR]�
LWLYDQ�RGQRV�SUHPD�YODVWL������GHVWUXNWLYQRVW�L�FLQL]DP������aHVWR�NRUL^`HQMH
PHKDQL]DPD�SURMHNFLMH�L�����SUHWHUDQR�LQWHUHVRYDQMH�]D�VHNVXDOQH�GHYLMD�
FLMH��,SDN��QLVX�VYL�IHQRPHQL�NRMH�MH�QDYHR�$GRUQR�SRND]DOL�YLVRNX�GLVN�
ULPLQDWLYQRVW�SUL�LVSLWLYDQMX�DXWRULWDUQRVWL�NDR�GLPHQ]LMH�OLaQRVWL��$OWPDMHU
�$OWHPH\HU�������SUHPD�&KULVWLH�������MH�XRaLR�GD�VX�X�RULJLQDOQLP�LV�
WUDCLYDQMLPD��D�L�X�NDVQLMLP�YHU]LMDPD�)�VNDOH��QDMGLVNULPLQDWLYQLML�VOHGH`L
IHQRPHQL��DXWRULWDUQD�DJUHVLYQRVW��DXWRULWDUQD�VXEPLVLYQRVW�L�NRQYHQFLRQ�
DOL]DP��>WR�VH�WLaH�RVWDOLK�GLPHQ]LMD��RQH�QLVX�ELOH�GRVOHGQR�GLVNULPLQD�
WLYQH��&KULVWLH��������1DOD]L�NRML�VX�L]YHGHQL�L]�$GRUQRYRJ�LVWUDCLYDQMD�
SUHPD�PL^OMHQMX�$GRUQD�L�VDUDGQLND��XND]XMX�QD�SRYH]DQRVW�L]PH_X�DQWLGH�
PRNUDWVNRJ�VLQGURPD�VWDYRYD�L�VWUXNWXUH�OLaQRVWL��

0H_XWLP��VDP�QDaLQ�LVWUDCLYDQMD�LPDR�MH�EURMQH�QHGRVWDWNH��.RG�)�VNDOH
VXVUH`X�VH�GYD�]QDaDMQD�SUREOHPD��3UYL�SUREOHP�VDVWRML�VH�X�WRPH�^WR
$GRUQRY�XSLWQLN��IRUPDOQR�XUH_HQ�NDR�/LNHUWRYD�VNDOD�SURFHQH��QH�VDGUCL
PRJX`QRVW�GD�LVSLWDQLN�GD�QHDXWRULWDUDQ�RGJRYRU��7R�]DSUDYR�]QDaL�GD
RGJRYRU�QD�VYDNX�RG�WYUGQML�L]�)�VNDOH�RVOLNDYD�RGUH_HQL�VWHSHQ�DXWRULWDU�
QRVWL��,]�WRJ�UD]ORJD�PRCH�GR`L�GR�YL^HJ�DXWRULWDUQRJ�VNRUD�LVSLWDQLND�]ERJ
SRMDYH�QHNULWLaNRJ�SULKYDWDQMD�WYUGQML�L]�XSLWQLND�

'UXJL�SUREOHP�RGQRVL�VH�QD�VRFLMDOQX�SRCHOMQRVW�RGJRYRUD�NRML�VH
PRJX�MDYLWL�NRG�)�VNDOH��3RG�WLPH�VH�SRGUD]XPHYD�GD�NRG�$GRUQRYRJ
XSLWQLND�LVSLWDQLN�SRVHGXMH�PRJX`QRVW�GD�GD�VRFLMDOQR�SRCHOMQL�RGJRYRU�X
FLOMX�SUHGVWDYOMDQMD�VYRMH�OLaQRVWL�X�EROMHP�VYHWOX�

7UDCH`L�QDaLQ�GD�VH�L]EHJQH�QHEDODQVLUDQRVW�)�VNDOH��%��+��%DV�������
MH�SUHIRUPXOLVDR�VYD�SLWDQMD�L]�)�VNDOH�X�QHJDWLYQL�REOLN��,VSLWDQLFLPD�MH
GDR�RULJLQDOQX�IRUPX�)�VNDOH�NDR�L�VYRMX�YHU]LMX�VNDOH��,VSRVWDYLOR�VH�GD
MH�GRELR�QLVNX�NRUHODFLMX��U� �¬������LDNR�MH�RaHNLYDQD�NRUHODFLMD�ELOD�¬��
7R�]DSUDYR�]QDaL�GD�IRUPD�GDWLK�WYUGQML�]QDaDMQR�XWLaH�QD�RGJRYRUH��.ULVWL
�&KULVWLH�������QDYRGL�SULPHU�/LMD�L�9DUD�NRML�VX�LVNRULVWLOL�SUR^LUHQX�OLVWX
RG�����QHREMDYOMHQLK�WYUGQML�)�VNDOH�L�L]�WRJD�UD]YLOL����NRQWUDEDODQVLUDQLK
WYUGQML�X]�SUHWSRVWDYNX�GD�`H�RQH�NRUHOLUDWL�VD�QHEDODQVLUDQLP�DMWHPLPD
RULJLQDOQH�)�VNDOH��2QL�VX�QHREMDYOMHQH�DXWRULWDUQH�WYUGQMH�SUHWYDUDOL�X�QH�
DXWRULWDUQH��.RUHODFLMD�L]PH_X�QMLKRYH�L�)�VNDOH�L]QRVLOD�MH�¬������1DOD]L
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$GRUQD�L�VDUDGQLND�X�RGQRVX�QD�QDOD]H�GUXJLK�DXWRUD�NRML�VX�LVWUDCLYDaNL
SULVWXSDOL�IHQRPHQX�DXWRULWDUQRVWL��QSU��%DV��/L�L�9DU��XND]XMX�QD�YH`
SRPHQXWH�SUREOHPH�QHEDODQVLUDQRVWL�X�)�VNDOL��1DaLQ�QD�NRML�VH�PRCH
HOLPLQLVDWL�QHEDODQVLUDQRVW�MHVWH�SUHIRUPXODFLMD�)�VNDOH��6PDWUDPR�GD�MH
]DPHQD�/LNHUWRYH�VNDOH�SURFHQH�X�VNDOX�SULQXGQRJ�L]ERUD�DGHNYDWQR
UH^HQMH�]D� SRWHQFLMDOQX�UHYL]LMX�)�VNDOH��3RG�SULQXGQLP�L]ERURP�SR�
GUD]XPHYD�VH�WR�GD�LVSLWDQLN�GRELMH�GYH�PRJX`QRVWL��WR�MHVW�GD�VH�RGOXaXMH
L]PH_X�GYD�RGJRYRUD�RG�NRMLK�MH�MHGDQ�DXWRULWDUDQ��D�MHGDQ�QHDXWRULWDUDQ�
7LPH�VH�SRVWLCH�EDODQVLUDQRVW�)�VNDOH�L]�UD]ORJD�^WR�LVSLWDQLN�GRELMD
PRJX`QRVW�GD�GD�RGJRYRU�QD�WYUGQMX�NRMD�VDPD�SR�VHEL�QH�VDGUCL�DXWRUL�
WDUQL�VWDY�

>WR�VH�WLaH�VRFLMDOQH�SRCHOMQRVWL�RGJRYRUD�X�)�VNDOL��VPDWUDPR�GD�UH�
^HQMH�]D�WDM�SUREOHP�WUHED�WUDCLWL�L]YDQ�$GRUQRYH�)�VNDOH��(NVSHULPHQWDOQR
LVWUDCLYDQMH�QD�QLYRX�LPSOLFLWQLK�DVRFLMDFLMD�LVSLWDQLND�SUHPD�RGUH_HQLP
NDWHJRULMDPD�VWLPXOXVD�PRCH�SUHGVWDYOMDWL�HOLPLQDFLMX�VRFLMDOQH�SRCHOMQRVWL
RGJRYRUD��3RG�QDYHGHQLP�NDWHJRULMDPD�PRJX�VH�SRGUD]XPHYDWL�SRMPRYL
EOLVNL�DXWRULWDUQRVWL�L�SRMPRYL�EOLVNL�VXSURWQRVWL�DXWRULWDUQRVWL�¬�GHPRNUDWLML�
3UHWSRVWDYND�MH�GD�RGUH_HQL�SRMPRYL�LPSOLFLWQR�UD]OLaLWR�DVRFLUDMX�LVSLWDQLNH
QD�NDWHJRULMH�NRMH�VX�LP�SRQX_HQH��6�WLP�X�YH]L��X�WDNYRP�HNVSHULPHQWX�PR�
CH�VH�XYHVWL�YUHPH�UHDNFLMH��95��NDR�PHUD�L]PH_X�HYHQWXDOQR�UD]OLaLWLK�LP�
SOLFLWQLK�DVRFLMDFLMD�LVSLWDQLND��7DNR_H��SUHNR�95�PRCH�VH�XWYUGLWL�GD�OL�PH_X
LVSLWDQLFLPD�SRVWRMH�UD]OLNH�X�MDaLQL�DVRFLUDQMD�SULGHYD�NDR�^WR�VX�®GREUR¯�L
®OR^H¯�VD�SRMPRYLPD�NRML�VX�EOLVNL�DXWRULWDUQRVWL��RGQRVQR�VD�QMHQLP�RSR]L�
WLPD�

6X^WLQVNL�SUREOHPL�)�VNDOH�MHVX��GDNOH��QHNULWLaNR�SULKYDWDQMH�WYUGQML
L]�XSLWQLND�L�VRFLMDOQD�SRCHOMQRVW�RGJRYRUD��6PDWUDPR�GD�UH^HQMH�]D�SUYL
SUREOHP�SUHGVWDYOMD�EDODQVLUDQD�VNDOD�XUH_HQD�NDR�VNDOD�SULQXGQRJ�L]ERUD�
3REOHP�VRFLMDOQH�SRCHOMQRVWL�PRCH�VH�RWNORQLWL�WHVWRP�LPSOLFLWQLK�DVRFL�
MDFLMD�MHU�LVSLWDQLN�QHPD�YUHPHQD�GD�GDMH�VRFLMDOQR�SRCHOMQH�RGJRYRUH��3UH�
PD�WRPH��RVQRYQL�FLOM�LVWUDCLYDQMD�MHVWH�GD�XWYUGL�SRYH]DQRVW�L]PH_X
UD]OLaLWLK�QDaLQD�]D�PHUHQMH�DXWRULWDUQRVWL��7H�YH]H�PRJX�GD�SRNDCX�X�NR�
MRM�PHUL�SRQX_HQH�DOWHUQDWLYH�]D�SUREOHPH�$GRUQRYH�)�VNDOH�PRJX�GD�XWL�
aX�QD�SREROM^DQMD�QDaLQD�]D�PHUHQMH�]D�DXWRULWDUQRVWL�

0HWRG
,QVWUXPHQWL
8�LVWUDCLYDQMX�VX�NRUL^`HQD�WUL�LQVWUXPHQWD��7R�VX��$GRUQRYD�)�VNDOD�

XSLWQLN�-$'��=XOHYL`�HW�DO���������NRML�SUHGVWDYOMD�WUDQVIRUPDFLMX�)�VNDOH�
L�WHVW�LPSOLFLWQLK�DVRFLMDFLMD��7,$���8SLWQLN�-$'�MH�SR�VYRMRM�IRUPL�VNDOD
SULQXGQRJ�L]ERUD�VD�GYD�SRQX_HQD�RGJRYRUD��8�SR�MHGQRP�RG�RGJRYRUD
QD�VYDNX�RG�WYUGQML�VDGUCDQ�MH�DXWRULWDUQL�VWDY�NRML�MH�RULJLQDOQR�SUHQHW�L]
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$GRUQRYH�)�VNDOH��GRN�GUXJL�RGJRYRU�RGUDCDYD�QHDXWRULWDUQL�VWDY��7LPH
QDVWRMLPR�GD�HOLPLQL^HPR�HIHNWH�QHEDODQVLUDQRVWL�)�VNDOH��

3ULPHU�VWDYNL�L]�$GRUQRYH�)�VNDOH�����L�-$'�VNDOH�����
�� 3RVOX^QRVW�L�SR^WRYDQMH�DXWRULWHWD�VX�QDMYDCQLMHYUOLQH�NRMH�GHFD�WUHED�GD�QDXaH � � � � �
�� 3R�YD^HP�PL^OMHQMX��NRMH�VX�QDMYDCQLMH�YUOLQHNRMH�GHFD�WUHED�GD�QDXaH�D��3RVOX^QRVW�L�SR^WRYDQMH�DXWRULWHWDE��6DPRVWDOQRVW��NUHDWLYQRVW�L�LQLFLMDWLYD
6WDYND�L]�-$'�VNDOH�MH�WUDQVIRUPLVDQD�VWDYND�RULJLQDOQH�)�VNDOH��,VSLWDQLFL
VH�RGOXaXMX�L]PH_X�GYH�DOWHUQDWLYH�RG�NRMLK�MHGQD�L]UDCDYD�DXWRULWDUQL��D
GUXJD�QHDXWRULWDUQL�VWDY�

.DR�GUXJL�QHGRVWDWDN�$GRUQRYH�)�VNDOH�QDYHOL�VPR�VRFLMDOQX�SRCHOM�
QRVW�RGJRYRUD��8�FLOMX�HOLPLQDFLMH�VRFLMDOQH�SRCHOMQRVWL�NRQVWUXLVDOL�VPR
7,$��WHVW�LPSOLFLWQLK�DVRFLMDFLMD���7,$�VH�VDVWRML�L]�QL]D�EORNRYD�UD]OLaLWLK
VWLPXOXVD�NRML�VH�VYUVWDYDMX�X�MHGQX�RG�GYH�NDWHJRULMH�X�GYH�UD]OLaLWH�VL�
WXDFLMH��6WLPXOXVL�VX�����GYH�YUVWH�VOLND�RGQRVQR�D��RQH�NRMH�VX�SUHPD�VD�
GUCLQL�QHJDWLYQH�L�E��RQH�NRMH�VX�SR�VDGUCLQL�SR]LWLYQH�����UHaL�D��RQH�NRMH
VX�SUHPD�VYRP�]QDaHQMX�EOLCH�SRMPX�GHPRNUDWLMH�L�E��RQH�NRMH�VX�EOLCH
SRMPX�DULVWRNUDWLMH��9UHPH�HNVSR]LFLMH�VWLPXOXVD�QLMH�RJUDQLaHQR�GRN�MH�LQ�
WHUVWLPXOXVQL�SHULRG�RNR���PV��8�SUYRM�VLWXDFLML�HNVSHULPHQWD�LVSLWDQLN�VYU�
VWDYD�VWLPXOXVH�SRG�GYH�NDWHJRULMH�D��GREUR�LOL�GHPRNUDWLMD�L�E��OR^H�LOL
DULVWRNUDWLMD��8�GUXJRM�VLWXDFLML�VWLPXOXVL�VH�VYUVWDYDMX�SRG�NDWHJRULMH�D��OR�
^H�LOL�GHPRNUDWLMD�L�E��GREUR�LOL�DULVWRNUDWLMD��VOLND����

3RPHQXWL�SRMDP�DULVWRNUDWLMD�L]DEUDQ�MH�X]�SUHWSRVWDYNX�GD�MH
DGHNYDWQLML�RG�GUXJLK�RSR]LWQLK�SRMPRYD�GHPRNUDWLML�NDR�^WR�MH�UHFLPR
DXWRNUDWLMD��3UHWSRVWDYND�MH�WDNR_H�GD�VH�SRMDP�DULVWRNUDWLMD�QH�DVRFLUD�X
WROLNRM�PHUL�VD�SULGHYRP�OR^H�NDR�^WR�MH�WR�VOXaDM�VD�DXWRNUDWLMRP��8NROLNR
MH�MHGDQ�SRMDP�LVXYL^H�QHJDWLYQR�NRQRWLUDQ�PRCH�GR`L�GR�L]X]HWQR�EU]H
DVRFLMDFLMH�LVSLWDQLND�SUHPD�SRMPX�NRML�MH�EOLVNR�SRYH]DQ�V�SULGHYRP�OR^H
RGQRVQR�LVSLWDQLN�PRCH�LPDWL�QLVNR�YUHPH�UHDNFLMH�SUL�VYUVWDYDQMX�VDGUCLQ�
VNL�QHJDWLYQR�RGUH_HQLK�VWLPXOXVD�SRG�]DGDQX�NDWHJRULMX�OR^H�LOL�DXWRNUD�
WLMD��1D^H�PL^OMHQMH�MH��GDNOH��GD�EL�SRMDP�DXWRNUDWLMD�PRJDR�ELWL�QHJDWLYQR
NRQRWLUDQ�NRG�VYLK��LOL�EDU�YH`LQH��LVSLWDQLND��RGQRVQR�GD�VH�QD�RVQRYX

6OLND����
>HPDWVNL�SULND]]DGDWND�LVSLWDQLND�QD7,$
,VSLWDQLFL�VX�LPDOL
]DGDWDN�GD�X�SUYRMVLWXDFLML��VOLND�OHYR�SRMDP�X�FHQWUX�HNUDQD
NODVLILNXMX�NDR�GREDULOL�GHPRNUDWLaDQ�SR]QDaHQMX��RGQRVQR�OR^LOL�DULVWRNUDWLaDQ��8GUXJRM�VLWXDFLML��VOLND
GHVQR��]DGDWDN�MH�ELRREUQXW��NODVLILNRYDQMHSRMPRYD�NDR�GREULK
LOL�DULVWRNUDWLaQLK�RGQRVQR�OR^LK�LOL
GHPRNUDWLaQLK���

)LJXUH����
,OOXVWUDWLRQ�RI�WKH�WDVNRQ�,$7
3DUWLFLSDQWV�ZHUHDVNHG�WR�FODVVLI\�WKH
QRXQ�JLYHQ�LQ�WKHFHQWHU�RI�WKH�VFUHHQDV�JRRG�RU�GHPRFUDWLF
�OHIW���,Q�WKH�VHFRQGVLWXDWLRQ��ULJKW��
3DUWLFLSDQWV�ZHUH�WRFODVVLI\�WKH�VDPHQRXQV�DV�EDG�RU
GHPRFUDWLF�
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YUHPHQD�UHDNFLMH�QD�XNU^WDQMLPD�WRJ�SRMPD�VD�DWULEXWLPD�GREUR�L�OR^H�QD�
VXSURW�WLP�XNU^WDQMLPD�QD�SRMPX�GHPRNUDWLMD��QH�PRCH�YDOLGQR�]DNOMXaLYDWL
R�VWDYRYLPD�YH]DQLP�]D�QHGHPRNUDWVNX�LOL�DQWLGHPRNUDWVNX�RULMHQWDFLMX�
0HUHQMHP�YUHPHQD�UHDNFLMH�LVSLWDQLND�QD�QDYHGHQR�VYUVWDYDQMH�VPDWUDPR
GD�`HPR�QD�RVQRYX�VNUD`HQMD�LOL�SURGXCHQMD�95�X�GUXJRM�VLWXDFLML�HNVSHUL�
PHQWD�PR`L�GD�PHULPR�IHQRPHQ�DXWRULWDUQRVWL��3ULWRP�SUHWSRVWDYOMDPR�GD
LVSLWDQLN�QHPD�GRYROMQR�YUHPHQD�GD�GDMH�VRFLMDOQR�SRCHOMQH�RGJRYRUH��

8�RYRP�LVWUDCLYDQMX�GDNOH�SUYR�XWYU_XMHPR�VWHSHQ�DXWRULWDUQRVWL
PHUHQ�$GRUQRYRP�)¬VNDORP�L�WUDQVIRUPLVDQLP�XSLWQLNRP��-$'���D�]DWLP
SURYHUDYDPR�PRJX`X�SRYH]DQRVW�L]PH_X�WD�GYD�XSLWQLND��NDR�L�SRYH]DQRVW
RED�XSLWQLND�VD�UH]XOWDWLPD�WHVWD�LPSOLFLWQLK�DVRFLMDFLMD��7,$���

+LSRWH]H
���6NRURYL�LVSLWDQLND�QD�$GRUQRYRM�VNDOL�NRUHOLUDMX�VD�VNRURYLPD�LVSLWD�

QLND�QD�-$'�VNDOL��.RUHODFLMD�MH�RaHNLYDQD�L]�UD]ORJD�^WR�-$'�VNDOD�SUHG�
VWDYOMD�SUHIRUPXODFLMX�VNDOH�SURFHQH�)�VNDOH�X�SRQX_HQH�RGJRYRUH��D��L��E��

���6NRURYL�LVSLWDQLND�QD�$GRUQRYRM�VNDOL�NRUHOLUDMX�VD�YUHPHQRP�UH�
DNFLMH�QD�7,$��6PDWUDPR�GD�`HPR�QD�WHVWX�LPSOLFLWQLK�DVRFLMDFLMD�GRELWL
UH]XOWDW�QD�NRML�QH`H�XWLFDWL�VRFLMDOQD�SRCHOMQRVW�RGJRYRUD�

���6NRURYL�LVSLWDQLND�QD�-$'�VNDOL�NRUHOLUDMX�VD�YUHPHQRP�UHDNFLMH
QD�7,$��

1DFUW
���=DYLVQH�YDULMDEOH�X�)�VNDOL�VX�SURFHQH�LVSLWDQLND�QD�VNDOL�RG���GR

���1H]DYLVQH�YDULMDEOH�VX�VWDYRYL�RGQRVQR����WYUGQML�L]�XSLWQLND�
���=DYLVQH�YDULMDEOH�X�XSLWQLNX�-$'�VX�RGJRYRUL�LVSLWDQLND�QD�SRQX�

_HQH�RGJRYRUH��D��L��E���1H]DYLVQH�YDULMDEOH�VX����WYUGQML�
���8�WHVWX�LPSOLFLWQLK�DVRFLMDFLMD�]DYLVQH�YDULMDEOH�VX�UD]OLNH�X�YUH�

PHQLPD�UHDNFLMH�LVSLWDQLND�X�UD]OLaLWLP�VLWXDFLMDPD�NRMH�VH�VPHQMXMX�WRNRP
WUDMDQMD�HNVSHULPHQWD�

8]RUDN
8�LVWUDCLYDQMX�MH�XaHVWYRYDOR����SROD]QLND�,VWDCLYDaNH�VWDQLFH�3HWQLFD

OHWQMLK�VHPLQDUD�SVLKRORJLMH��LVWRULMH��DVWURQRPLMH�L�ELRORJLMH��RED�SROD�L�X]�
UDVWD�������JRGLQD��

3RVWXSDN�
1DMSUH�MH����LVSLWDQLND�XaHVWYRYDOR�X�HNVSHULPHQWX��,VSLWLYDQMH�MH�ELOR

DQRQLPQR��(NVSHULPHQW�VH�VDVWRMDR�L]�GYH�UD]OLaLWH�VLWXDFLMH��8�SUYRM�VL�
WXDFLML�LVSLWDQLFL�VX�LPDOL�]DGDWDN�GD�SULWLVNRP�QD�RGUH_HQH�WDVWHUH�VYUVWDMX
SR���VDGUCLQVNL�SR]LWLYQR�L�QHJDWLYQR�RGUH_HQLK�VOLND�L�GHPRNUDWVNLK�L�DULV�
WRNUDWVNLK�UHaL�SRG�NDWHJRULMH�D��GREUR�LOL�GHPRNUDWLMD�E��OR^H�LOL�DULVWRNUD�
WLMD��8�GUXJRM�VLWXDFLML�VWLPXOXVL�VH�VYUVWDYDMX�SRG�NDWHJRULMH�D��OR^H�LOL
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GHPRNUDWLMD�E��GREUR�LOL�DULVWRNUDWLMD��QD�VOLFL���GDW�MH�SULND]�GYH�HNVSHUL�
PHQWDOQH�VLWXDFLMH���8�WRNX�WUDMDQMD�MHGQH�VLWXDFLMH�NDWHJRULMH�QHSUHVWDQR
VWRMH�QD�HNUDQX��-HGQD�VH�QDOD]L�X�JRUQMHP�OHYRP�XJOX�GRN�VH�GUXJD�QDOD]L
X�JRUQMHP�GHVQRP�XJOX�HNUDQD�PRQLWRUD��%URM�VWLPXOXVD�L]QRVLR�MH����RG
NRMLK�VX����ELOL�X�YLGX�VOLND��D�GUXJLK����X�YLGX�UHaL��1DNRQ�]DYU^HQRJ
HNVSHULPHQWD�VYDNL�LVSLWDQLN�LVSXQMDYDR�MH�XSLWQLNH�$GRUQR�L�-$'��,VSLWD�
QLFL�VX�X�VYH�WUL�ID]H�LVWUDCLYDQMD�ELOL�SRWSXQR�DQRQLPQL��3ULOLNRP�SUHJOH�
GDQMD�UH]XOWDWD�XSLWQLND�L�HNVSHULPHQWD�WUL�LVSLWDQLND�VX�L]X]HWD�L]�REUDGH
SRGDWDND��'YD�LVSLWDQLND�VX�L]X]HWD�]ERJ�QHSRSXQMDYDQMD�$GRUQRYRJ�XSLW�
QLND�X�FHOLQL�GRN�MH�NRG�WUH`HJ�YUHPH�UHDNFLMH�X�HNVSHULPHQWX�ELOR�LVXYL^H
GXJR�WDNR�GD�QMHJRY�UH]XOWDW�QLMH�PRJX`H�WXPDaLWL�MHGLQR�NDR�LPSOLFLWQX
DVRFLMDFLMX�NRMD�MH�QHRSKRGQD�]D�RYDM�HNVSHULPHQW�

5H]XOWDWL
2EUDGD�SRGDWDND�SURL]L^OLK�L]�VSURYHGHQRJ�LVWUDCLYDQMD�SRGUD]XPHYDOD

MH�LVSLWLYDQMH�RGQRVD�VNRURYD�LVSLWDQLND�NDGD�VX�X�SLWDQMX�WRWDOQL�VNRURYL
QD�)�L�-$'�VNDOL�NDR�L�GLIHUHQFLMDOQR�YUHPH�UHDNFLMH�QD�WHVWX�LPSOLFLWQLK
DVRFLMDFLMD��8SRWUHEOMHQD�MH�3LUVRQRYD�SURGXNW�PRPHQW�NRUHODFLMD�]D�VYH�WUL
ID]H�LVWUDCLYDQMD�RGQRVQR�]D�LVSLWLYDQMH�SRYH]DQRVWL�WRWDOQLK�VNRURYD�LVSL�
WDQLND�SR�REH�VNDOH�L�7,$��=D�WHVW�LPSOLFLWQLK�DVRFLMDFLMD�NRUL^`HQD�MH�MH�
GQRIDNWRUVND�DQDOL]D�YDULMDQVH�GD�EL�VH�XVWDQRYLR�RGQRV�YUHPHQD�UHDNFLMH
LVSLWDQLND�X�GYH�UD]OLaLWH�HNVSHULPHQWDOQH�VLWXDFLMH�¬�XNU^WDQMD�DWULEXWD�GR�
EUR�L�OR^H�VD�SRMPRYLPD�GHPRNUDWLMD�L�DULVWRNUDWLMD�

1DNRQ�REUDGH�SRGDWDND�]DVQRYDQLK�QD�VNRURYLPD�LVSLWDQLND�GRELMHQD
MH�VWUXNWXUD�RVQRYQLK�UH]XOWDWD�]D�)�VNDOX�L�-$'�L�]D�GLIHUHQFLMDOQD�YUH�
PHQD�UHDNFLMH�]D�GHPRNUDWVNH�L�QHGHPRNUDWVNH�SRMPRYH�

7DEHOD����6WUXNWXUD�RVQRYQLK�UH]XOWDWD
6NDOD 5DVSRQ 3URVHN 6'

PLQ¬PD[
-$'�VNDOD �¬�� ��� ���
)�VNDOD ��¬�� ���� ����
'LIHUHQFLMDOQR�95�]DQHGHPRNUDWVNH�SRMPRYH��PV� ¬����¬��� ¬����� �����
'LIHUHQFLMDOQR�95�]D�GHPRNUDWVNHSRMPRYH��PV� ¬����¬��� ¬����� �����

8�WDEHOL���X�SUYRM�NRORQL�PRCHPR�YLGHWL�GRELMHQH�UDVSRQH�VNRURYD�QD
)�L�-$'�VNDOL�NDR�L�UDVSRQ�GLIHUHQFLMDOQLK�YUHPHQD�UHDNFLMH�QD�QHGHPRN�
UDWVNLP�L�GHPRNUDWVNLP�SRMPRYLPD��GRN�VX�X�GUXJRM�NRORQL�GDWL�SURVHFL
WLK�PHUD��0HUH�VD�$GRUQRYH�)�VNDOH�L�-$'�VNDOH�VX�GDWH�X�EURMX�RVYRMHQLK
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SRHQD�QD�WLP�XSLWQLFLPD��GRN�VX�PHUH�VD�7,$�GDWH�X�PLOLVHNXQGDPD��,]
UH]XOWDWD�QD�XSLWQLFLPD�PRCHPR�YLGHWL�GD�VX�LVSLWDQLFL�QD�QLYRX�JUXSH�EOLCL
QHDXWRULWDUQRP�QHJR�DXWRULWDUQRP�VWDYX��QD�-$'�VNDOL�MH�RG�XNXSQR���
PRJX`LK�SRHQD��JGH�YL^L�VNRU�R]QDaDYD�YL^L�VWHSHQ�DXWRULWDUQRVWL��GRELMHQL
PDNVLPXP�X�QD^HP�LVWUDCLYDQMX�ELR����SRHQD��GRN�MH�SURVHN�����SRHQD�
1D�$GRUQRYRM�)�VNDOL�MH�PDNVLPXP����RG�PRJX`LK�����SRHQD��D�SURVHN
MH������SRHQD��$NR�SRJOHGDPR�PLQLPXPH�QD�VNRURYLPD�LVSLWDQLND��YLGH�
`HPR�GD�MH�L�RQ�QL]DN�X�RGQRVX�QD�QDMPDQML�PRJX`L�VNRU��NRML�MH�QD�-$'
VNDOL���SRHQD��D�QD�)�VNDOL����SRHQD��,]�WUH`H�NRORQH�PRCHPR�YLGHWL�L�VWDQ�
GDUGQH�GHYLMDFLMH�QD�WD�GYD�WHVWD��NRMH�XND]XMX�QD�WR�GD�RGJRYRUL�QD^LK
LVSLWDQLND�QD�RED�XSLWQLND�QLVX�ELOL�XMHGQDaHQL��RGQRVQR�GD�VH�QD�RED�XSLW�
QLND�PRJX�L]GYRMLWL�LQGLYLGXDOQH�UD]OLNH�X�RGJRYRULPD��

1D�7,$��UH]XOWDWL�VX�GDWL�X�REOLNX�GLIHUHQFLMDOQLK�YUHPHQD�UHDNFLMH�]D�QH�
GHPRNUDWVNH��RGQRVQR�]D�GHPRNUDWVNH�SRMPRYH��X�GYH�VLWXDFLMH�XNU^WDQMD�

6LWXDFLMD�$���DWULEXW��GREUR�LOL�GHPRNUDWLMD��GHPRNUDWVNL�SRMPRYL��L
�DWULEXW��OR^H�LOL�DULVWRNUDWLMD��DULVWRNUDWVNL�SRMPRYL��

6LWXDFLMD�%���DWULEXW��OR^H�LOL�GHPRNUDWLMD��GHPRNUDWVNL�SRMPRYL��L
�DWULEXW��GREUR�LOL�DULVWRNUDWLMD��DULVWRNUDWVNL�SRMPRYL��

2GX]LPDOL�VPR�YUHPH�UHDNFLMH�X�VLWXDFLML�%�RG�YUHPHQD�UHDNFLMH�X
VLWXDFLML�$��,]�WDEHOH�PRCHPR�YLGHWL�GD�VX�PLQLPXPL�L�PDNVLPXPL�QD�GLIH�
UHQFLMDOQLP�YUHPHQLPD�UHDNFLMH�QD�GHPRNUDWVNLP�L�QHGHPRNUDWVNLP�SRM�
PRYLPD�UHODWLYQR�VOLaQL��RGQRVQR�GD�VX�RQD�XNU^WDQMD�NRMD�VX�LVSLWDQLFLPD
NRJQLWLYQR�WH^ND��RGQRVQR�ODND��UHODWLYQR�XMHGQDaHQD�SR�WHCLQL�]D�REH�YUVWH
SRMPRYD��$NR�SRJOHGDPR�SURVHaQD�95�]D�REH�VLWXDFLMH��XRaL`HPR�GD�VX
RED�QHJDWLYQD��¬������PV��RGQRVQR�¬������PV��.DNR�RYH�PHUH�QLVX�SURVWD
YH`�GLIHUHQFLMDOQD�YUHPHQD�UHDNFLMH��L�NDNR�VH�L�]D�GHPRNUDWVNH�L�]D�QHGH�
PRNUDWVNH�SRMPRYH�RGX]LPD�VLWXDFLMD�%�RG�VLWXDFLMH�$��PRCHPR�]DNOMXaLWL
GD�UH]XOWDWL�QD�WHVWX�LPSOLFLWQLK�DVRFLMDFLMD�XND]XMX�QD�YH`X�VNORQRVW
SRYH]LYDQMD�GHPRNUDWVNLK�SRMPRYD�VD�DWULEXWRP�GREUR�QHJR�VD�DWULEXWRP
OR^H��L�YH`X�VNORQRVW�SRYH]LYDQMD�QHGHPRNUDWVNLK�SRMPRYD�VD�DWULEXWRP�OR�
^H�QHJR�VD�DWULELWRP�GREUR��'UXJLP�UHaLPD��QD�XNU^WDQMLPD�OR^H�LOL�GHPRN�
UDWLMD� L� GREUR�LOL�DULVWRNUDWLMD�LVSLWDQLFLPD�WUHED�YL^H�YUHPHQD�GD�GDMX
RGJRYRU�QHJR�QD�XNU^WDQMLPD�GREUR�LOL�GHPRNUDWLMD�L�OR^H�LOL�DULVWRNUDWLMD�
7DNR_H��L�QD�7,$�YHOLaLQD�VWDQGDUGQLK�GHYLMDFLMD�X�RGQRVX�QD�UDVSRQ�VNRURYD
XND]XMH�QD�WR�GD�LVSLWDQLFL�QLVX�PH_XVREQR�XMHGQDaHQL�SR�EU]LQL�UHDNFLMH�

'RELMHQH�VX�QRUPDOQH�GLVWULEXFLMH�]D�YDULMDEOH�RGQRVQR�GRELMHQH�VX
QRUPDOQH�GLVWULEXFLMH�]D�VNRURYH�LVSLWDQLND�QD�)�L�-$'�VNDOL�NDR�L�]D�YUH�
PHQD�UHDNFLMH�SUL�VYUVWDYDQMX�GHPRNUDWVNLK�L�QHGHPRNUDWVNLK�SRMPRYD�
'LVWULEXFLMH�VX�SURYHUHQH�.ROPRJRURY�6PLUQRY�WHVWRP��2YDM�QDOD]�SRWYU�
_XMH�GD�LVSLWDQLFL�QL�QD�MHGQRM�RG�]DGDQLK�VLWXDFLMD�X�LVWUDCLYDQMX��LVSXQ�
MDYDQMH�XSLWQLND�RGQRVQR�7,$��QH�GDMX�XMHGQDaHQH�RGJRYRUH��1DMYH`L�EURM
LVSLWDQLND�QD�VYD�WUL�LQVWUXPHQWD�LPD�SURVHaDQ�UH]XOWDW�QD�QLYRX�JUXSH��D
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NDNR�VH�VNRURYL�XGDOMDYDMX�RG�SURVHND��WDNR�MH�VYH�PDQMH�LVSLWDQLND�NRML
LK�SRVWLCX��2YR�SUDYLOQR�VPDQMHQMH�EURMD�LVSLWDQLND�SR�VNRUX�NDNR�VH�RQ
XGDOMDYD�RG�SURVHND�VH�SRMDYOMXMH�X�VOLaQRM�PHUL�L�X�SR]LWLYQLP�L�X�QHJD�
WLYQLP�RGVWXSDQMLPD�RG�SURVHND�

>WR�VH�WLaH�WHVWD�LPSOLFLWQLK�DVRFLMDFLMD��SURYHUDYDOL�VPR�GD�OL�SRVWRML
HIHNDW�XNU^WDQMD�UD]OLaLWLK�95�LVSLWDQLND�X�GYH�UD]OLaLWH�VLWXDFLMH��'UXJLP
UHaLPD��JOHGDOL�VPR�GD�OL�XNU^WDQMH�GHPRNUDWVNLK�RGQRVQR�QHGHPRNUDWVNLK
SRMPRYD�VD�DWULEXWLPD�GREUR�L�OR^H�XWLaH�QD�EU]LQX�NODVLILNRYDQMD�WLK�SRM�
PRYD�X�RGJRYDUDMX`H�NDWHJRULMH��GHPRNUDWLMD��RGQRVQR�DULVWRNUDWLMD��3RND�
]DOR�VH�GD�SRVWRML�VWDWLVWLaNL�]QDaDMDQ�HIHNDW�SR�VYLP�WLSRYLPD�VWLPXOXVD
�)������ ���������S����������

1D�JUDILNX��VOLND����SULND]DQ�MH�HIHNDW�XNU^WDQMD�SDURYD�VWLPXOXVD��1D
JUDILNX�PRCHPR�YLGHWL�GD�VX�GRELMHQH�]QDaDMQH�UD]OLNH�X�YUHPHQLPD�UHDN�
FLMH�LVSLWDQLND�SUL�VYUVWDYDQMX�SR]LWLYQLK�L�QHJDWLYQLK�UHaL�X�UD]OLaLWLP�VL�
WXDFLMDPD�HNVSHULPHQWD��7DNR_H�YLGLPR�GD�MH��QD�QLYRX�JUXSH�JOHGDQR��]D
LVSLWDQLNH�ELR�NRJQLWLYQR�ODN^L�]DGDWDN�VYUVWDYDQMD�GHPRNUDWVNLK�SRMPRYD
X]�DWULEXW�GREUR�L�DULVWRNUDWVNLK�SRMPRYD�X]�DWULEXW�OR^H��D�VYUVWDYDQMH�GH�
PRNUDWVNLK�SRMPRYD�X]�DWULEXW�OR^H�L�DULVWRNUDWVNLK�SRMPRYD�X]�DWULEXW�GR�
EUR�LP�MH�ELOR�NRJQLWLYQR�WHCH��8NXSQR�JOHGDQR��PRCHPR�]DNOMXaLWL�GD
EU]LQD�VYUVWDYDQMD�L�GHPRNUDWVNLK�L�DULVWRNUDWVNLK�SRMPRYD�]DYLVL�RG�]D�
GDQRJ�XNU^WDQMD�VD�SRMPRP�GREUR�LOL�OR^H�

,]PH_X�)�L�-$'�VNDOH�GRELMHQD�MH�NRUHODFLMD�NRMD�L]QRVL�U� ������QD
QLYRX�]QDaDMQRVWL�RG�S���������1LMH�GRELMHQD�VWDWLVWLaNL�]QDaDMQD�NRUHODFLMD
L]PH_X�WHVWD�LPSOLFLWQLK�DVRFLMDFLMD�L�)�VNDOH��QLWL�L]PHGMX�7,$�L�-$'�VNDOH��

'LVNXVLMD
2VQRYQD�LGHMD�LVWUDCLYDQMD�ELOD�MH�GD�VH�XSRUHGL�YL^H�QDaLQD�]D�PHUH�

QMH�DXWRULWDUQRVWL�NDR�NRQVWHODFLMH�VWDYRYD�L�PL^OMHQMD�NRML�SURLVWLaX�L]�DQ�
WLGHPRNUDWVNH�YUHGQRVQH�RULMHQWDFLMH��3UYD�KLSRWH]D�JODVLOD�MH�GD�VNRURYL

6OLND���
(IHNDW�XNU^WDQMDSDURYD�VWLPXOXVD

)LJXUH���
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LVSLWDQLND�QD�$GRUQRYRM�)�VNDOL�NRUHOLUDMX�VD�VNRURYLPD�LVSLWDQLND�QD�-$'
VNDOL��'UXJD�KLSRWH]D�MH�GD�VNRURYL�LVSLWDQLND�QD�)�VNDOL�NRUHOLUDMX�V�YUH�
PHQRP�UHDNFLMH��95��QD�WHVWX�LPSOLFLWQLK�DVRFLMDFLMD��7UH`D�KLSRWH]D
JODVLOD�MH�GD�VNRURYL�LVSLWDQLND�QD�-$'�VNDOL�NRUHOLUDMX�VD�95�QD�WHVWX�LP�
SOLFLWQLK�DVRFLMDFLMD��

3RWYU_HQD�MH�SUYD�KLSRWH]D�GD�VNRURYL�LVSLWDQLND�QD�$GRUQRYRM�)�VNDOL
]QDaDMQR�NRUHOLUDMX�VD�VNRURYLPD�LVSLWDQLND�QD�-$'�VNDOL��^WR�VH�WLaH�WHVWD
LPSOLFLWQLK�DVRFLMDFLMD��GRELMHQ�MH�]QDaDMDQ�HIHNDW�SURPHQD�]DGDWND�X�GYH
UD]OLaLWH�HNVSHULPHQWDOQH�VLWXDFLMH�

1D�RVQRYX�GRELMHQH�VWDWLVWLaNL�]QDaDMQH�NRUHODFLMH�L]PH_X�WRWDOQLK
VNRURYD�QD�)�L�-$'�VNDOL��PRCHPR�SUHWSRVWDYLWL�GD�REH�VNDOH�GRQHNOH�PHUH
LVWL�IHQRPHQ�DXWRULWDUQRVWL��

1DOD]L�GR�NRMLK�VX�GR^OL�DXWRUL�NRML�VX�LVWUDCLYDaNL�SULVWXSDOL�IHQRPH�
QX�DXWRULWDUQRVWL��%DV��/L�L�9DU��XND]DOL�VX�QD�aLQMHQLFX�GD�NRG�)�VNDOH
IRUPD�GDWLK�WYUGQML�]QDaDMQR�XWLaH�QD�RGJRYRUH��5H]XOWDW�NRML�MH�GRELR�%DV
NRQWUDEDODQVLUDMX`L�VYD�SLWDQMD�L]�)�VNDOH�L�UH]XOWDWL�/LMD�L�9DUD�NRML�VX
WDNR_H�VDVWDYOMDOL�NRQWUDEDODQVLUDQH�WYUGQMH�SRND]DOL�VX�GD�VH�NRUHODFLMD�SUL
UD]OLaLWLP�SRNX^DMLPD�SUHYD]LODCHQMD�QHEDODQVLUDQRVWL�)�VNDOH�NUH`H�X�RS�
VHJX�RG�¬�����GR�¬������.RUHODFLMD�GRELMHQD�L]PH_X�$GRUQRYH�)�VNDOH�L
-$'�VNDOH��U� �������SULEOLCQD�MH�NRUHODFLML�NRMX�VX�GRELOL�/L�L�9DU�]D�NRQ�
WUDEDODQVLUDQH�WYUGQMH�)�VNDOH��7R�PRCH�]QDaLWL�GD�-$'�VNDOD�L�NRQWUDED�
ODQVLUDQH�YHU]LMH�)�VNDOH�LPDMX�LVWL�SUHGPHW�PHUHQMD��RGQRVQR�]DKYDWDMX
RQH�GLPHQ]LMH�DXWRULWDUQRVWL�NRMH�]DKYDWD�L�RULJLQDOQD�)�VNDOD��

5H]XOWDWL�QD�WHVWX�LPSOLFLWQLK�DVRFLMDFLMD�SRND]XMX�GD�LVSLWDQLFL�MDaH
DVRFLUDMX�GREUR�VD�GHPRNUDWLMRP�L�OR^H�VD�DULVWRNUDWLMRP�QHJR�OR^H�VD�GH�
PRNUDWLMRP�RGQRVQR�GREUR�VD�DULVWRNUDWLMRP��QD�QLYRX�JUXSH��7DM�QDOD]
VXJHUL^H�GD�MH�X]RUDN�KRPRJHQ�L�GD�VX�LVSLWDQLFL�PDQMH�DXWRULWDUQL��,SDN�
LQGLYLGXDOQH�UD]OLNH�X�YUHPHQLPD�UHDNFLMH�SR�UD]OLaLWLP�VLWXDFLMDPD�GDMX
RVQRYH�]D�SUHWSRVWDYNX�GD�7,$�]DSUDYR�PHUL�QHNH�GLPHQ]LMH�DXWRULWDUQRVWL
NRMH�QLVX�REXKYD`HQH�)�L�-$'�VNDORP��

=D�QHSRVWRMDQMH�NRUHODFLMD�L]PH_X�7,$�L�GYH�VNDOH�]D�PHUHQMH�DXWR�
ULWDUQRVWL��)�VNDOD�L�-$'�VNDOD��PRCH�SRVWRMDWL�YL^H�UD]ORJD��3UYD�SUHWSR�
VWDYND�MH�GD�WHVW�LPSOLFLWQLK�DVRFLMDFLMD�VDP�SR�VHEL�QLMH�PHULR�QL�MHGQX�RG
GLPHQ]LMD�DXWRULWDUQRVWL�NDR�NRQVWHODFLMH�PL^OMHQMD�L�VWDYRYD�NRMH�SURLVWLaX
L]�DQWLGHPRNUDWVNH�YUHGQRVQH�RULMHQWDFLMH��'UXJD�SUHWSRVWDYND�MHVWH�GD�MH
WHVW�LPSOLFLWQLK�DVRFLMDFLMD�PHULR�QHNX�RG�GLPHQ]LMD�IHQRPHQD�DXWRULWDUQR�
VWL�NRMH�QLVX�REXKYD`HQH�)�L�-$'�VNDORP��,SDN��NDNR�VX�GRELMHQH�QRUPDOQH
GLVWULEXFLMH�95�QD�7,$��PRJOR�EL�VH�UH`L�GD�SRVWRMH�L�]QDaDMQH�LQGLYLGX�
DOQH�UD]OLNH�PH_X�LVSLWDQLFLPD��'UXJLP�UHaLPD��XQXWDU�JUXSH�LVSLWDQLFL�VH
UD]OLNXMX�WDNR�^WR�QHNL�RG�QMLK�MDaH�DVRFLUDMX�GREUR�VD�GHPRNUDWLMRP��GRN
GUXJL�VODELMH�DVRFLUDMX�WD�GYD�SRMPD��6�RE]LURP�QD�WR��LPDPR�YL^H�UD]ORJD
GD�YHUXMHPR�X�GUXJX�SUHWSRVWDYNX��1DUHGQH�DQDOL]H�WHVWD�LPSOLFLWQLK�DVR�
FLMDFLMD�L�GUXJD�LVWUDCLYDQMD�RYRJ�WLSD�PRJOD�EL�EOLCH�RGUHGLWL�REMHNDW�PHU�
HQMD�7,$��
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=DNOMXaDN
&LOM�LVWUDCLYDQMD�NRMH�MH�VSURYHGHQR�ELR�MH�GD�XWYUGL�SRYH]DQRVW

L]PH_X�WUL�UD]OLaLWD�QDaLQD�PHUHQMD�IHQRPHQD�DXWRULWDUQRVWL��3RWUHED�]D
RYDNYLP�LVWUDCLYDQMHP�SURLVWLaH�L]�QHNLK�R]ELOMQLMLK�QHGRVWDWDND�RULJLQDOQH
$GRUQRYH�)�VNDOH�DQWLGHPRNUDWVNH�RULMHQWDFLMH��QMHQH�QHEDODQVLUDQRVWL�L
PRJX`QRVWL�GD�LVSLWDQLFL�GDMX�VRFLMDOQR�SRCHOMQH�RGJRYRUH��2YH�QHGRVWDWNH
VPR�QDVWRMDOL�GD�RWNORQLPR�SRPR`X�RGYRMHQLK�LQVWUXPHQDWD��-$'�VNDOH
SULQXGQRJ�L]ERUD�NRMD�GDMH�PRJX`QRVW�LVSLWDQLFLPD�GD�GDMX�L�NRQWUDEDODQ�
VLUDQL�QHDXWRULWDUQL�RGJRYRU�QD�VYDNX�RG�RULJLQDOQLK�$GRUQRYLK�WYUGQML��L
WHVWD�LPSOLFLWQLK�DVRFLMDFLMD�NRML�HOLPLQL^H�VRFLMDOQX�SRCHOMQRVW�RGJRYRUD�
6PDWUDOL�VPR�GD�`H�VYD�WUL�LQVWUXPHQWD�PH_XVREQR�]QDaDMQR�NRUHOLUDWL��RG�
QRVQR�GD�VYDNL�RG�QMLK�GRQHNOH�PHUL�LVWL�IHQRPHQ�DXWRULWDUQRVWL�

.RQDaQL�SRGDFL�VQDCQR�VXJHUL^X�GD�EDODQVLUDQD�-$'�VNDOD�PHUL�LVWL
IHQRPHQ�DXWRULWDUQRVWL�NDR�L�$GRUQRYD�)�VNDOD��'RELMHQD�VWDWLVWLaNL�]QD�
aDMQD�NRUHODFLMD�L]PH_X�)�L�-$'�VNDOD��NRMD�MH�SULEOLCQD�NRUHODFLML�NRMX�VX
GRELOL�/L�L�9DU�NRULVWH`L�NRQWUDEDODQVLUDQH�$GRUQRYH�VWDYNH��XND]XMH�QD�WR
GD�MH�YHURYDWQR�GD�-$'�VNDOD�L�RQH�YHU]LMH�)�VNDOH�NRMH�VX�NRQWUDEDODQ�
VLUDQH�PHUH�RQH�GLPHQ]LMH�DXWRULWDUQRVWL�NRMH�PHUL�L�RULJLQDOQD�)�VNDOD�

1D�RVQRYX�]QDaDMQLK�LQGLYLGXDOQLK�UD]OLND�X�WHVWX�LPSOLFLWQLK�DVRFL�
MDFLMD��NDR�L�QD�RVQRYX�QHSRVWRMDQMD�]QDaDMQH�NRUHODFLMH�VD�RED�XSLWQLND�
]DNOMXaLOL�VPR�GD�QD^�7,$�YHURYDWQR�WDNR_H�PHUL�QHNH�GLPHQ]LMH�DXWRUL�
WDUQRVWL��DOL�QH�L�RQH�NRMH�VX�]DKYD`HQH�$GRUQRYRP�)�VNDORP�L�-$'
VNDORP��1R��WHN�QDUHGQD�LVWUDCLYDQMD�YH]DQD�]D�RYX�WHPX�PRJX�SRND]DWL
LVSUDYQRVW�WH�SUHWSRVWDYNH��

/LWHUDWXUD
%DUJK�-��$���&KDLNHQ�6���5D\PRQG�3��L�+\PHV�&��������7KH�$XWRPDWLF(YDOXDWLRQ�(IIHFW��8QFRQGLWLRQDO�$XWRPDWLF�$WWLWXGH�$FWLYDWLRQ�ZLWK�D3URQXQFLDWLRQ�7DVN��-RXUQDO�RI�([SHULPHQWDO�6RFLDO�3K\FKRORJ\���������
&KULVWLH�5��������$XWKRULWDULDQLVP�DQG�5HODWHG�&RQVWUXFWV��0HDVXUHV�RI3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJLFDO�$WWLWXGHV��1HZ�<RUN��$FDGHPLF3UHVV
)D]LR�5�+���6DQERQPDWVX�'���3RZHOO�0�&��L�.DUGHV�)�5��������2Q�WKH$XWRPDWLF�$FWLYDWLRQ�RI�$WWLWXGHV��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\�FKRORJ\����������
5RW�1��������2VQRYL�VRFLMDOQH�SVLKRORJLMH��%HRJUDG��=DYRG�]D�XGCEHQLNHL�QDVWDYQD�VUHGVWYD
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9ODGLPLU�7RPL`�DQG�%RMDQD�0DWL`
7KH�5HODWLRQV�%HWZHHQ�7KUHH�'LIIHUHQW�:D\V�RI�0HDVXULQJ
$XWKRULWDULDQLVP

,Q�WKLV�UHVHDUFK��ZH�LQYHVWLJDWHG�WKH�UHODWLRQV�EHWZHHQ�WKUHH�GLIIHUHQW
ZD\V�RI�PHDVXULQJ�DXWKRULWDULDQLVP��0DQ\�DXWKRUV�KDYH�LQYHVWLJDWHG�WKH
DXWKRULWDULDQLVP�SKHQRPHQRQ��7�:��$GRUQR�DQG�KLV�FROOHDJXHV�KDYH�GRQH
VRPH�RI�WKH�PRVW�LPSRUWDQW�UHVHDUFK�RQ�WKLV�WRSLF��7KH\�ZHUH�WU\LQJ�WR
UHODWH�WKH�DQWLGHPRFUDWLF�RULHQWDWLRQ�ZLWK�WKH�DXWKRULWDWLYH�VWUXFWXUH�RI�SHU�
VRQDOLW\��7KH�)�VFDOH�WKDW�WKH\�XVHG�GLVSOD\HG�PDQ\�GLVDGYDQWDJHV��7ZR
RI�WKHP�DUH�LPSRUWDQW�IRU�RXU�UHVHDUFK�����WKH�IDFW�WKDW�LWHPV�LQ�WKH�)�VFDOH
DUH�QRW�EDODQFHG�DQG����VRFLDOO\�HQIRUFHG�DQVZHUV�

6LQFH�UHVHDUFK�RI�RWKHU�DXWKRUV�KDV�VKRZQ�WKDW�WKH�DERYH�PHQWLRQHG
SUREOHPV�VLJQLILFDQWO\�DIIHFW�WKH�PHDVXULQJ�RI�DXWKRULWDULDQLVP��ZH�XVHG�D
EDODQFHG�VFDOH�ZLWK�IRUFHG�FKRLFH��$V�IDU�DV�VRFLDOO\�HQIRUFHG�DQVZHUV�DUH
FRQFHUQHG��ZH�VXSSRVHG�WKDW�WKLV�SUREOHP�FRXOG�EH�HOLPLQDWHG�E\�XVLQJ�DQ
LPSOLFLW�DVVRFLDWLRQ�WHVW��,$7���$VVXPLQJ�WKDW�WKH�)�VFDOH��-$'�VFDOH
�=XOHYL`��5DQJHORY��7RGRURYL`��DQG�,$7�DOO�PHDVXUH�FHUWDLQ�GLPHQVLRQV�RI
DXWKRULWDULDQLVP��ZH�K\SRWKHVL]HG�WKDW�DOO�WKUHH�LQVWUXPHQWV�ZRXOG�EH�VLJ�
QLILFDQWO\�LQWHUFRUUHODWHG��

,Q�WKLV�UHVHDUFK�WKHUH�ZHUH����SDUWLFLSDQWV��ERWK�JHQGHUV�UHSUHVHQWHG�
DJHG����WR�����7KH�SDUWLFLSDQWV�LQGLYLGXDOO\�WRRN�SDUW�LQ�DOO�WKH�UHVHDUFK
SKDVHV�

7KH�UHVXOWV�REWDLQHG�DIWHU�GDWD�DQDO\VHV�VKRZ�WKDW�D�VWDWLVWLFDOO\�VLJ�
QLILFDQW�FRUUHODWLRQ�EHWZHHQ�)�DQG�-$'�VFDOH�LV�SUHVHQW��7KLV�UHVXOW
VWURQJO\�VXJJHVWV�WKDW�ERWK�VFDOHV�KDYH�WKH�VDPH�REMHFW�RI�PHDVXUHPHQW�
:H�IRXQG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�)�VFDOH�DQG
,$7�DQG�EHWZHHQ�WKH�-$'�VFDOH�DQG�,$7��2Q�WKH�EDVHV�RI�FHUWDLQ�GDWD
IURP�RXU�UHVHDUFK��ZH�EHOLHYH�WKDW�WKH�,$7�PHDVXUHV�VRPH�GLPHQVLRQV�RI
DXWKRULWDULDQLVP�WKDW�KDYH�QRW�EHHQ�HQFRPSDVVHG�E\�WKH�)�DQG�-$'�VFDOHV�
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