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3RYH]DQRVW�NRQRWDWLYQRJ
]QDaHQMD�LQIRUPDFLMH�VD
L]ERURP�NwGD��ERMH�

2S^WL� SUREOHP� NRMLP� VPR� VH� EDYLOL� X� RYRP� LV�
WUDCLYDQMX� MHVWH� XWYUGLWL� GD� OL� SRVWRML� SRYH]DQRVW
L]PH_X�NRQRWDWLYQRJ�]QDaHQMD�SRMPD�L�L]ERUD�NRGD
�ERMH��NRML�WDM�SRMDP�UHSUH]HQWXMH��2VODQMDMX`L�VH�QD
GRVDGD^QMD�LVWUDCLYDQMD��SUHWSRVWDYLOL�VPR�GD�`H�GL�
PHQ]LMH� ]QDaHQMD� SRMPD� XWLFDWL� QD� L]ERU� ERMH� NDR
NRGD��8� LVWUDCLYDQMX� MH� NRUL^`HQR� ��� SRMPRYD� NRML
SUHGVWDYOMDMX�UD]OLaLWH�VLWXDFLMH�NRMH�VH�PRJX�VUHVWL�X
SURFHVX�UDGD��.DR�LQVWUXPHQW�]D�PHUHQMH�NRQRWDWLYQRJ
]QDaHQMD� SRMPRYD� NRG� LVSLWDQLND� X� SUYRP�GHOX� LV�
WUDCLYDQMD�NRULVWLOL�VPR�NRQRWDWLYQL�GLIHUHQFLMDO��&'�
�����NRML�PHUL�HPRFLRQDOQR�HYDOXDWLYQX��NRJQLWLYQX�L
NRQDWLYQX� GLPHQ]LMX� ]QDaHQMD�� 8� GUXJRP� GHOX� LV�
WUDCLYDQMD�LVSLWDQLFL�VX�]D�GDWH�SRMPRYH�ELUDOL�MHGQX
RG����SRQX_HQLK�ERMD��RQX�]D�NRMX�VX�VPDWUDOL�GD�QD�
MEROMH�RSLVXMH�GDWL�SRMDP��8]RUDN� MH�aLQLOR����LVSL�
WDQLND�� SROD]QLND� ,63�� 5H]XOWDWL� RYRJ� LVWUDCLYDQMD
SRND]XMX�GD�SRVWRML�SRYH]DQRVW�NRQRWDFLMH�SULGDWH�SR�
MPX�L�ERMH�NRMD�MH�VD�WLP�SRMPRP�DVRFLUDQD��

8YRG�
3UHPD�WHRULML�LQIRUPDFLMD�>HQRQD�L�9LYHUD��3HW]

�������SUHQR^HQMH�LQIRUPDFLMH�SRaLQMH�L]YRURP
VDRS^WHQMD��SRWRP�VH�SUHNR�SUHGDMQLND�SUHQRVL�GR
NDQDOD�NRMLP�LQIRUPDFLMD�VWLCH�GR�SULMHPQLND�L�DGUH�
VDQWD��.DQDOL�NRMLPD�VH�LQIRUPDFLMH�SUHQRVH�PRJX
ELWL�UD]OLaLWL��D�QDMaH^`L�VX�YL]XHOQL��WDNWLOQL�L�DXGL�
WLYQL�NDQDOL��9L]XHOQH�LQIRUPDFLMH�VH�PRJX�NRGLUDWL
ERMRP��REOLNRP��YHOLaLQRP��VYHWOLQRP��>WDMQEHUJHU�L
AL]PL`��������,QIRUPDFLMH�NRMH�SUROD]H�NUR]�MHGDQ
NDQDO�L�SUHQRVH�VH�YL]XHOQLP�SXWHP�QDMaH^`H�VX
NRGLUDQH�NDR�ERMH�LOL�EURMHYL��3HW]��������%RMH�VH
aHVWR�QDYRGH�NDR�QDMHILNDVQLML�NRG�NRML�VOXCL�]D

SUHQR^HQMH�LQIRUPDFLMH�X�VLVWHPLPD�aRYHN�PD^LQD
�QSU��VHPDIRU��VDREUD`DMQL�]QDFL��LQIRUPDFLMH�QD�GLV�
SOHMLPD� PD^LQD…��� 5H]XOWDWL� HUJRQRPVNLK� LV�
WUDCLYDQMD� SRND]DOL� VX� GD� VH� X� UHJXODUQLP� L
KD]DUGQLP�VLWXDFLMDPD�QDMHILNDVQLMH�SUHSR]QDMX
FUYHQD��SODYD��]HOHQD��CXWD��QDUDQGCDVWD�L�OMXELaDVWD
NRMH�VX�SURQD^OH�SULPHQX�X�VLJQDOQLP�VLVWHPLPD�L
VWDQGDUGLPD��QSU��6WDQGDUG�,VRW\SH�3URJUDP�8QLWV
�7UVWHQMDN��������

%RMD� MH� NRPSOHNVDQ�� NYDOLWDWLYDQ� YL]XHOQL
GRCLYOMDM�NRML�QDVWDMH�GHORYDQMHP�HOHNWURPDJQHWQLK
WDODVD�UD]OLaLWH�GXCLQH�QD�YLGQH�UHFHSWRUH��1DMYDCQLMH
IXQNFLMH�YL_HQMD�ERMD�VX�VRFLMDOQD��HVWHWVND�L�VLJQDOQD
IXQNFLMD��.RUL^`HQMH�ERMH�X�VLJQDOL]DFLML�XRaOMLYR�MH
SULOLNRP� UHJXOLVDQMD�VDREUD`DMD��]D�VLJQDOL]LUDQMH
RSDVQRVWL�L�]DEUDQD��0LORVHYL`��������9H`LQD�WLK�VLJ�
QDOD�WROLNR�MH�X�XSRWUHEL�GD�VX�QMLKRYL�SUHGVWDYQLFL
SRVWDOL�ODNR�UD]XPOMLYL�L�XQLYHU]DOQL�]D�YH`LQX�OMXGL
�NDR�^WR�MH�]QDaHQMH�]HOHQRJ�VYHWOD�QD�VHPDIRUX��
3ULOLNRP�RSDCDQMD�QHNH�ERMH�NRG�OMXGL�VH�MDYOMDMX
RGUH_HQH�HPRFLMH��VWDYRYL��UDVSRORCHQMD�YH]DQD�]D�WX
ERMX�NRMD�VX�aHVWR�UH]XOWDW�SUHWKRGQRJ�LVNXVWYD�
>NRUF�X�VYRMLP�LVWUDCLYDQMLPD�QDYRGL�GD�DVRFLMDFLMD
SRMDP�ERMD�QLMH�QL�VOXaDMQD�QL�VXEMHNWLYQD��YH`�GD
SRVWRML�WHQGHQFLMD�GD�RGUH_HQL�SRMDP�L]D]LYD�VOLaQH
DVRFLMDFLMH�QD�ERMX��>NRUF��������%RMH�PRJX�aHVWR
GD�VLPEROL]XMX�UD]OLaLWH�VLWXDFLMH�X�QHNLP�NXOWXUDPD�
QSU��FUQD�X�YH`LQL�VOXaDMHYD�VLPEROL]XMH�VWUDGDQMD�
ERUEX��VPUW��6D�GUXJH�VWUDQH��VDPR�]QDaHQMH�QHNRJ
SRMPD��VLWXDFLMH�PRCH�GD�QDV�DVRFLUD�QD�RGUH_HQX
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ERMX��3R�PL^OMHQMX�/DMRQVD�L�.ULVWDOD��]QDaHQMH�SRM�
PD�VH�PRCH�UD]ORCLWL�QD��GHQRWDWLYQR��NRQRWDWLYQR�L
NRQWHNVWXDOQR�]QDaHQMH��-DQNRYL`��������'HQRWD�
WLYQR�]QDaHQMH�SUHGVWDYOMD�LPHQRYDQMH�REMHNWD��DOL
SRGUD]XPHYD�L�VYRMVWYD�NRMD�VH�VPDWUDMX�NDUDNWHULVWL�
aQLP�]D�WH�SRMPRYH��QSU��PHWDOQR��]HOHQR��CLYR���'H�
QRWDWLYQR� ]QDaHQMH� MH� XQLYHU]DOQR� L� REMHNWLYQR�
.RQRWDWLYQR�]QDaHMQH�SRGUD]XPHYD�DIHNWLYQR��LGLR�
VLQNUDWLaQR�]QDaHQMH�QHNRJ�SRMPD�NRMH�VH�SULGUXCXMH
GHQRWDWLYQRP�]QDaHQMX��.RQRWDWLYQR�]QDaHQMH�VH
L]UDCDYD�SULGHYLPD�NRMLPD�VH�R]QDaDYDMX�RVRELQH
�VYRMVWYD��WLK�SRMPRYD�L�RQR�MH�UH]XOWDW�SUHWKRGQRJ
LVNXVWYD�L�VXEMHNWLYQH�MH�SULURGH�� .RQWHNVWXDOQR
]QDaHQMH�SUHGVWDYOMD�SURPHQH�X�YDQMH]LaNRM�VLWXDFLML
NRMH�XWLaX�QD�UD]XPHYDQMH�L�LQWHUSUHWDFLMX�MH]LND
�-DQNRYL`�������� 1SU���VDREUD`DMQRP�]QDNX�NRML
XSR]RUDYD�QD�NOL]DYRVW�QD�SXWX��SULGDYD`H�VH
UD]OLaLWR�]QDaHQMH�X�]DYLVQRVWL�RG�YUHPHQVNLK�XVORYD�

=D�LVWUDCLYDQMH�L�PHUHQMH�NRQRWDWLYQRJ�]QDaHQMD
SRMPD�NRULVWL�VH�WHKQLND�VHPDQWLaNRJ�GLIHUHQFLMDOD
NRMX� MH� NRQVWUXLVDR� 2]JXG� �2VJRRG�������
2]JXGRYD�WHKQLND��PH_XWLP��QH�UD]OLNXMH�YUVWH
]QDaHQMD��NRQRWDWLYQR��GHQRWDWLYQR�L�NRQWHNVWXDOQR��
SD�MH�-DQNRYL`�X�VYRMLP�LVWUDCLYDQMLPD�SRNX^DR�GD�MH
PRGLILNXMH�NDNR�EL�UD]GYRMLR�UD]OLaLWH�YUVWH�]QDaHQMD�
&LOM�-DQNRYL`HYH�VWXGLMH�ELR�MH�GD�VH�HPSLULMVNRP
DQDOL]RP�XWYUGL�RVQRYQD�VWUXNWXUD�NRQRWDWLYQH�GL�
PHQ]LMH�]QDaHQMD�L�GD�VH�QDSUDYL�LQVWUXPHQW�NRMLP�EL
VH�SUHFL]QR�PHULOD�QDYHGHQD�GLPHQ]LMD��8�VYRMLP�LV�
WUDCLYDQMLPD�-DQNRYL`��������DSVWUDKXMH�WUL�GRPL�
QDQWQD�IDNWRUD�NRML�aLQH�NRQRWDWLYQX�GLPHQ]LMX
]QDaHQMD��3UYX��JODYQX�NRPSRQHQWX�aLQL�HPRWLYQR�
HYDOXDWLYQL�IDNWRU��QSU��SULMDWQR��QHSULMDWQR���GUXJX�¬
NRJQLWLYQL�IDNWRU��QSU��MDVQR��QHMDVQR��L�WUH`X�¬�NRQD�
WLYQL�IDNWRU��QSU��XSHaDWOMLYR��QHXSHaDWOMLYR���1D�RV�
QRYX�WRJD�NRQVWUXLVDQ�MH�LQVWUXPHQW�NRQRWDWLYQL
GLIHUHQFLMDO��&'�����NRML�PHUL�QDYHGHQH�GLPHQ]LMH
]QDaHQMD��

3ULOLNRP�NRQVWUXLVDQMD�QRYLK�VLJQDOQLK�VLVWHPD
YDCQR�MH�RGDEUDWL�ERMX�NRMD�̀ H�RGUH_HQX�LQIRUPDFLMX
QDMDGHNYDWQLMH�SUHQHWL��3RVWDYOMD�VH�SLWDQMH�GD�OL�L
NDNR�]QDaHQMH�QHNRJ�SRMPD�XWLaH�QD�L]ERU�ERMH�NRMX
LVSLWDQLFL�SUHSR]QDMX�NDR�UHSUH]HQW�GDWRJ�SRMPD��

&LOM��,]�QDYHGHQLK�LVWUDCLYDQMD��>NRUF�������VOHGL
GD�MH�ERMD�SRYH]DQD�VD�HPRFLRQDOQLP�L�NRJQLWLYQLP
GRCLYOMDMHP�VXEMHNWD��&LOM�RYRJ�LVWUDCLYDQMD�MH�GD�VH
WD�YH]D�VSHFLILNXMH��RGQRVQR�GD�VH�XWYUGL�GD�OL�SRVWRML
L�NDNYH�MH�SULURGH�SRYH]DQRVW�NRQRWDWLYQRJ�]QDaHQMD
SRMPD��SUH�VYHJD�HPRWLYQR�HYDOXDWLYQH�GLPHQ]LMH�

NDR�L�NRQDWLYQH�L�NRJQLWLYQH�GLPHQ]LMH��VD�L]ERURP
NRGD��ERMH��NRMD�WDM�SRMDP�UHSUH]HQWXMH��

0HWRG
8]RUDN��,VWUDCLYDQMH�MH�VSURYHGHQR�QD�SULJRG�

QRP�X]RUNX�RG����LVSLWDQLND��SROD]QLND�,VWUDCLYDaNH
VWDQLFH�3HWQLFD��VWDURVWL�RG����GR����JRGLQD��8]RUDN
MH�ELR�XMHGQDaHQ�SR�SROX�����PODGL`D�L����GHYRMDND��

6WLPXOXVL��8]RUDN�VWLPXOXVD�MH�GRELMHQ�X�SLORW�LV�
WUDCLYDQMX�X�NRMHP�MH�RG�LVSLWQLND�WUDCHQR�GD�SUR�
GXNXMX�^WR�YL^H�UD]OLaLWLK�VLWXDFLMD�NRMH�VH�PRJX
VUHVWL�X�SURFHVX�UDGD��SRCDU��YODJD��YLVRND�UDGLMDFLMD
L�VO����2GDEUDQR�MH����SRMPRYD��VWLPXOXVD��QD�WDNDY
QDaLQ�GD�SUHGVWDYH�^WR�^LUL�GLMDSD]RQ�VLWXDFLMD�L]
SURFHVD�UDGD��

9DULMDEOH��8�LVWUDCLYDQMX�QH]DYLVQD�YDULMDEOD�MH
UDGQD�VLWXDFLMD��NDWHJRULaND�YDULMDEOD�VD����QLYRD����
SRMPRYD�NRML�SUHGVWDYOMDMX�UD]OLaLWH�VLWXDFLMH�NRMH�VH
PRJX� VUHVWL� X� SURFHVX� UDGD�� SDX]D�� VODED� RV�
YHWOMHQRVW��EH]EHGQR��KDYDULMD��SDG�QDSRQD��EH]�
RSDVQR�]UDaHQMH��VWUXMQL�XGDU��RWURY��RSDVDQ�SDG
WHPSHUDWXUH��QLVND�UDGLMDFLMD��ORNDOL]RYDQ�SRCDU�
RSDVQRVW��VWULNWQD�]DEUDQD��SUHNLG�NRPXQLNDFLMH��QH�
GRYROMQD�RVYHWOMHQRVW��RSDVQD�]UDaHQMD��SDG�WHPSHUD�
WXUH��SUHRSWHUH`HQRVW�VLVWHPD��NYDU��SRYH`DQMH
RSDVQLK�KHPLNDOLMD�X�YD]GXKX��YODJD��UDGLMDFLMD�
]DPRU�PDWHULMDOD��VWDQMH�SULSUDYQRVWL��YLVRND�NRQFHQ�
WUDFLMD�EDNWHULMD��MDNH�YLEUDFLMH��YLVRND�UDGLMDFLMD�
SRCDU��VQLCHQD�WHPSHUDWXUD��NULWLaQL�SDG�QDSRQD�
SUHYHOLND� EU]LQD�� VWHULOQR�� ]HPOMRWUHV�� RSDVQR
SRYH`DQMH�WHPSHUDWXUH��KLWQRVW��RSDVDQ�NYDU��^LUHQMH
KHPLNDOLMD�X�YD]GXKX��QHGRYROMQD�EU]LQD��L]X]HWQR
RWURYQR��SRSODYD��ND^QMHQMH��RSDVQRVW�RG�VWUXMQRJ
XGDUD��EODJR�SRYH`DQMH�NRQFHQWUDFLMH�EDNWHULMD��XSR�
]RUHQMH�QD�SUHGVWRMH`X�RSDVQRVW��

8�RYRP�LVWUDCLYDQMX�SRVWRMH�WUL�QXPHULaNH�]DYL�
VQH�YDULMDEOH�¬�SURFHQH�VYDNRJ�RG�LVSLWLYDQLK�SRM�
PRYD�QD�VNDODPD�NRQRWDWLYQRJ�GLIHUHQFLMDOD�L�MHGQD
NDWHJRULaND�YDULMDEOD�VD����QLYRD��YUVWD�ERMH�NRMX
LVSLWDQLFL�SULSLVXMX�LVSLWLYDQLP�SRMPRYLPD��

,QVWUXPHQW��,VWUDCLYDQMH�VH�VDVWRMDOR�L]�GYD�GHOD�
X�NRMLPD�VX�NRUL^`HQD�GYD�UD]OLaLWD�LQVWUXPHQWD��8
SUYRP�GHOX�LVWUDCLYDQMD�LVSLWDQLFLPD�MH�]DGDWD�PRGL�
ILNRYDQD�YHU]LMD�VNDOH�NRQRWDWLYQRJ�GLIHUHQFLMDOD
&'����X�NRMRM�MH�L]DEUDQR���SDURYD�RSR]LWQLK
SULGHYD��SR���SDUD�NRMD�SRND]XMX�QDMYH`H�]DVL`HQMH
QD�GLPHQ]LMDPD�NRQRWDWLYQRJ�]QDaHQMD�
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HPRWLYQR�HYDOXDWLYQL�IDNWRU��QHSRCHOMQR�
SRCHOMQR��QHSULMDWQR��SULMDWQR��QHSULYODaQR�
SULYODaQR�

�� NRQDWLYQL�IDNWRU��VODER��MDNR��QHELWQR��ELWQR�
QHXSHaDWOMLYR��XSHaDWOMLYR�

���NRJQLWLYQL�IDNWRU��QHREMD^QMHQR��REMD^QMHQR�
QHUD]XPOMLYR��UD]XPOMLYR��QHMDVQR��MDVQR��

3DURYL�SULGHYD�VX�ELOL�L]ORCHQL�QD�ELSRODUQRM�VHG�
PRVWHSHQRM�VNDOL�SURFHQH�

QHSRCHOMQR�¬�B¬�B¬�B�B�B�B��SRCHOMQR
,VSLWDQLFL�VX�LPDOL�]DGDWDN�GD�VYDNL�RG����SRM�

PRYD�SURFHQH�QD�WLK���VNDOD�
=D�UHDOL]DFLMX�GUXJRJ�GHOD�LVWUDCLYDQMD�NRUL^`HQ

MH�VRIWYHU�X�NRPH�VX�LVSLWDQLFL�LPDOL�]DGDWDN�GD�VXN�
FHVLYQR�]D�VYDNL�RG����SRMPRYD��LGHQWLaQLK�NDR�L�X
SUYRP�GHOX�LVWUDCLYDQMD��RGDEHUX�MHGQX�RG���
SRQX_HQLK�ERMD��EUDRQ��UR]H��OMXELaDVWD��WLUNL]QD�
EHOD��FUQD��VLYD��]HOHQD��SODYD��QDUDQGCDVWD��CXWD�
FUYHQD���=DGDWDN�LVSLWDQLND�ELR�MH�GD�L]�PDWULFH��[�
X�NRMRM�VX�ELOH�UDVSRUH_HQH�ERMH�L]DEHUX�RQX�ERMX
NRMD�LK�QDMYL^H�DVRFLUD�QD�GDWX�VLWXDFLMX��WM��GD�]D
VYDNL�SRMDP�RGDEHUX�ERMX�NRMD�QDMDGHNYDWQLMH�SUL�
ND]XMH�QMLKRY�VXEMHNWLYQL�GRCLYOMDM�WRJ�SRMPD�

3RVWXSDN��=ERJ�RELPQRVWL�]DGDWND�L�X�FLOMX
RGUCDYDQMD�SRaHWQRJ�QLYRD�PRWLYDFLMH�SUYL�GHR�LV�
WUDCLYDQMD�MH�ELR�L]YHGHQ�L]�GYD�SXWD��VD�SDX]RP�RG
��GDQD��8�RYRP�GHOX�LVSLWDQLFL�VX�GRELOL����UD]OLaLWLK
SRMPRYD��SR����SRMPD�SUH�L�SRVOH�SDX]H����VD�]DGDW�
NRP�GD�LK�SURFHQH�QD���VNDOD�PRGLILNRYDQRJ�LQVWUX�
PHQWD�&'�����,VSLWDQLFL�VX�QH]DYLVQR�MHGDQ�RG
GUXJRJ�RFHQMLYDOL�]DGDWH�SRMPRYH��8�GUXJRP�GHOX
LVWUDCLYDQMD�LVSLWDQLFL�VX��WDNR_H��QH]DYLVQR�YU^LOL
RGDELU�ERMH�]D�VYDNL�RG�SRQX_HQLK�SRMPRYD��9UHPH
]D�UDG�QLMH�ELOR�RJUDQLaHQR�

+LSRWH]H��
+��� 9H`LQD� LVSLWDQLND� ELUD`H� LVWX� ERMX� X]

RGUH_HQL�SRMDP��V�RE]LURP�GD�X�JRUH�SRPHQXWLP�LV�
WUDCLYDQMLPD�LPDPR�UH]XOWDWH�NRML�SRND]XMX�GD�DVRFL�
MDFLMD�SRMDP��ERMD�QLMH�VOXaDMQD�

+���'LPHQ]LMH� ]QDaHQMD� SRMPD� SRND]LYD`H
]QDaDMDQ�HIHNDW�QD�L]ERU�ERMH�

5H]XOWDWL
1D�SRGDFLPD�GRELMHQLP�X�GUXJRP�GHOX�LV�

WUDCLYDQMD�XUD_HQL�VX�χ��WHVWRYL��NDNR�EL�VH�XWYUGLOR
GD�OL�]D�VYDNL�RG�LVSLWLYDQLK�SRMPRYD�SRVWRML�GRPL�
QDQWDQ�RGDELU�QHNH�RG�ERMD��RGQRVQR�GD�OL�VH�QHND
ERMD�ELUD�]QDaDMQR�aH^`H�RG�RVWDOLK�NDR�UHSUH]HQW�GD�
WRJ� SRMPD�� 6YL�χ��WHVWRYL�SRND]XMX�VWDWLVWLaNX

]QDaDMQRVW�QD�QLYRX�������̂ WR�]QDaL�GD�SRVWRML�VDJODV�
QRVW�X�L]ERUX�ERMH�]D�VYDNL�SRMDP��=DWLP�VX�SRMPRYL
VYUVWDQL�X�NDWHJRULMH��X�]DYLVQRVWL�RG�WRJD�NRMD�ERMD
MH�ELOD�GRPLQDQWQR�ELUDQD��8�WDEHOL�NRMD�VOHGL�SUL�
ND]DQH�VX�NDWHJRULMH�SRMPRYD��NRMLPD�VX�SRMHG�
QRVWDYOMHQR�RSLVDQL�VYL�RQL�SRMPRYL�]D�NRMH�MH
NDUDNWHULVWLaDQ�L]ERU�RGUH_HQH�ERMH�

7DEHOD����%RMH�L�NDWHJRULMH�SRMPRYD�NRMH�WH�ERMH
QDMEROMH�RSLVXMX
%RMD .DWHJRULMH�SRMPRYD
&UYHQD 3RMPRYL�X�NRMLPD�SUHWLQHSRVUHGQD�RSDVQRVW�XSR]RUHQMD��L]ULaLWH�QDUHGEH
%UDRQ 3RMPRYL�X�NRMLPD�SUHWLRSDVQRVW�RG�]HPOMRWUHVD
CXWD�L�QDUDQGCDVWD 3RMPRYL�X�NRMLPD�SRVWRMLRSDVQRVW�NRMD�QLMH�GLUHNWQDL�QH�]DKWHYD�WUHQXWQRUHDJRYDQMH
=HOHQD�L�EHOD 3RMPRYL�NRML�REHOHCDYDMXSRCHOMQD�GH^DYDQMD
7LUNL]QD 3RMPRYL�X�NRMLPD�SUHWLRSDVQRVW�RG�YODJH�
3ODYD�L�EHOD =D�R]QDaDYDQMH�QLVNHWHPSHUDWXUH
&UQD�L�VLYD 3RMPRYL�X�NRMLPD�SRVWRMHWHKQLaNL�NYDURYL
/MXELaDVWD�L�UR]H =D�SRMPRYL�NRMH�VX�PDQMHUD]XPOMLYH��WM��aLMH�MHNRQRWDWLYQR�]QDaHQMH�SRMPD�VLWXDFLMH��PDQMH�UD]XPOMLYR

5H]XOWDWL�VD�ELSRODUQH�VNDOH��GRELMHQL�QD�PRGLIL�
NRYDQRM�VNDOL�&'�����SUHYHGHQL�VX�QD�SR]LWLYQX
XQLSRODUQX�VNDOX�VD�YUHGQRVWLPD�X�UDVSRQX�RG���GR
���D�]DWLP�VX�L]UDaXQDWH�DULWPHWLaNH�VUHGLQH�SURFHQD
LVSLWDQLND�]D�VYDNX�RG���GLPHQ]LMH�NRMH�aLQH�VXEMHN�
WLYQL�GRCLYOMDM�SRMPD��HPRWLYQR�HYDOXDWLYQD��NRQRWD�
WLYQD�L�NRJQLWLYQD���

+LMHUDUKLMVNRP�NODVWHU�DQDOL]RP�QD�NRJQLWLYQRM
GLPHQ]LML�L]GYRMHQD�VX�GYD�NODVWHUD�SRMPRYD��8�SUYL
NODVWHU�XYU^WHQL�VX�SRMPRYL�NRML�VX�SURFHQMHQL�YUOR
QLVNR�QD�NRJQLWLYQRM�GLPHQ]LML�]QDaHQMD�SRMPD��D�X
GUXJRP�VX�VH�QD^OL�SRMPRYL�NRML�VX�SURFHQMHQL�YL�
VRNR�QD�WRM�LVWRM�GLPHQ]LML��1D�NRQDWLYQRM�GLPHQ]LML
L]GYRMHQD�VX�WUL�NODVWHUD��SRMPRYL�VX�JUXSLVDQL�X
JUXSH�VUHGQMH��YLVRNH�L�L]UD]LWR�YLVRNH�SURFHQH�QD
VNDODPD�NRMLPD�VH�SURFHQMXMH�NRQDWLYQD�GLPHQ]LMD
]QDaHQMD��'RN�VX�VH�QD�HPRFLRQDOQR�HYDOXDWLYQRM�GL�
PHQ]LML�L]GYRMLOD�GYD�NODVWHUD��QLVNR�L�YLVRNR��
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3RWRP�MH�χ��WHVWRP�SURYHUHQR�GD�OL�SRVWRML�VWD�
WLVWLaNL�]QDaDMQD�XaHVWDORVW�L]ERUD�ERMH�X�RNYLUX�GR�
ELMHQLK�NODVWHUD�QD�VYH�WUL�GLPHQ]LMH�NRQRWDWLYQRJ
]QDaHQMD��

=D�SRMPRYH�NRML�VX�VYUVWDQL�X�NODVWHU�±YLVRNR±�X
RNYLUX�HPRFLRQDOQR�HYDOXDWLYQH�GLPHQ]LMH�GRPL�
QDQWQD� MH� EHOD� ERMD�� ^WR� ]QDaL� GD� VH� SRMPRYL
�XVSRVWDYOMHQD�NRPXQLNDFLMD��VWHULOQR��EH]EHGQR����
NRML�VX�SURFHQMHQL�NDR�SRCHOMQL��SULMDWQL�L�SULYODaQL
QDMaH^`H�REHOHCDYDMX�WRP�ERMRP��=D�SRMPRYH�NRML�VX
VYUVWDQL�X�NODVWHU�±QLVNR±�QDMaH^`H�MH�ELUDQD�FUYHQD�ERMD�

1D�NRJQLWLYQRM�GLPHQ]LML�]QDaHQMD��X]�SRMPRYH
NRML�VX�VYUVWDQL�X�NODVWHU�±YLVRNR±�QDMaH^`H�MH�ELUDQD
FUYHQD�ERMD��7R�VX�SRMPRYL�NRML�VX�SURFHQMHQL�NDR
REMD^QMHQL��UD]XPOMLYL�L�MDVQL��=D�SRMPRYH��VODED�RV�
YHWOMHQRVW��YODJD��]DPRU�PDWHULMDOD��EH]RSDVQR
]UDaHQMH��QLVND�UDGLMDFLMD��VYUVWDQH�X�NODVWHU�±QLVNR±
QDMaH^`H�VH�NRULVWL�WLUNL]QD�ERMD�

=D�SRMDP�±XJURCHQD�IL]LaND�EH]EHGQRVW±�NRML�MH
VYUVWDQ�X�NODVWHU�±L]UD]LWR�YLVRNR±�QD�NRQDWLYQRM�YDUL�
MDEOL�NDUDNWHULVWLaDQ�MH�L]ERU�FUYHQH�L�QDUDQGCDVWH
ERMH��3URVHaQD�RFHQD������QD�VNDOL�RG���GR����]QDaL
GD�VH�RYD�VLWXDFLMD�GRCLYOMDYD�NDR�L]UD]LWR�MDND��ELWQD
L�XSHaDWOMLYD��=D�SRMPRYH�L]�NODVWHUD�±YLVRNR±�GRPL�
QDQWQD�MH�FUYHQD�ERMD��D�L]�NODVWHUD�±VUHGQMH�YLVRNR±
�]DPRU�PDWHULMDOD��ND^QMHQMH��QHGRYROMQD�EU]LQD�
NULWLaDQ�SDG�QDSRQD��GRPLQDQWQD�MH�VLYD�ERMD��3R�
MPRYL�R]QDaHQL�VLYRP�ERMRP�VH�GRCLYOMDYDMX�NDR
PDQMH�MDNL��ELWQL�L�XSHaDWOMLYL�

'LVNXVLMD
8�RYRP�LVWUDCLYDQMX�EDYLOL�VPR�VH�SURXaDYDQMHP

SRYH]DQRVWL� NRQRWDWLYQRJ� ]QDaHQMD� SRMPD� VD
L]ERURP�NRGD��ERMH��NRML�QDMEROMH�RSLVXMH�VXEMHNWLYQL
GRCLYOMDM�WRJ�SRMPD�RG�VWUDQH�LVSLWDQLND��3UHW�

SRVWDYND�GD�`H�YH`LQD�LVSLWDQLND�ELUDWL�LVWX�ERMX�]D
RGUH_HQL�SRMDP�MH�SRWYU_HQD��2YR�VH�PRCH�WXPDaLWL
VYDNRGQHYQLP�NRUL^`HQMHP�ERMD�NDR�VLJQDOD��WH�MH
QMLKRYD�VLPEROLND�SRVWDOD�XQLYHU]DOQD��1SU��FUYHQD
ERMD�X�VDREUD`DMX�QDMaH^`H�VLJQDOL]LUD�RSDVQRVW�QD
SXWX��SODYD�¬�REDYH^WHQMH��CXWD�¬�SRWHQFLMDOQX�RSDV�
QRVW�LOL�RSUH]�L�VOLaQR��,]�WRJ�UD]ORJD�VX�VH�RYH�ERMH
NRULVWLOH�XSUDYR�]D�REHOHCDYDQMH�SRMPRYD�NRML�SUHG�
VWDYOMDMX�WDNYH�L�VOLaQH�VLWXDFLMH��,QWHUHVDQWQR�MH�GD
UR]H�L�OMXELaDVWX�ERMX�LVSLWDQLFL�ELUDMX�X�VLWXDFLMDPD
NDGD�LP�MH�NRQRWDWLYQR�]QDaHQMH�SRMPD�PDQMH�UD�
]XPOMLYR�L�MDVQR��7R�VH�PRCH�WXPDaLWL�QHXSRWUHERP
RYLK�ERMD�X�SRVWRMH`LP�VLJQDOQLP�VLVWHPLPD�L�VWDQG�
DUGLPD��VWRJD�RQH�QHPDMX�XQDSUHG�GHILQLVDQX�NRQR�
WDFLMX��&UQD�L�VLYD�ERMD�VX�ELUDQH�]D�SRMPRYH�NRML
SUHGVWDYOMDMX�VLWXDFLMH�RSDVQH�SR�CLYRW��WH^NH�NYDURYH�
KDYDULMX�L�VOLaQR��-HGQR�RG�PRJX`LK�REMD^QMHQMD�]D�RYR
MH�^WR�FUQD�ERMD�X�YH`LQL�NXOWXUD�VLPEROL]XMH�VPUW�
VWUDGDQMD��QHVUH`H�

.DGD�MH�X�SLWDQMX�NRQRWDWLYQR�]QDaHQMH��SRMPRYH
NDR�^WR�VX�SRCDU��KDYDULMD��YLVRND�UDGLMDFLMD��SDG
QDSRQD�YH`LQD�LVSLWDQLND�GRCLYOMDYD�NDR�QHSULMDWQH�
QHSRCHOMQH�L�XSHaDWOMLYH�MHU�VX�WR�VLWXDFLMH�RSDVQH�SR
CLYRW�L�PRJX�GD�L]D]RYX�YHOLNX�^WHWX��

=DQLPOMLYR�MH�GD�VH�SRMPRYL�NDR�^WR�VX�VWDQMH
SULSUDYQRVWL�L�XSR]RUHQMD�QD�SUHGVWRMH`X�RSDVQRVW
GRCLYOMDYDMX�NDR�SULMDWQL�L�SRCHOMQL��5D]ORJ�RYRPH�MH
YHURYDWQR�]DWR�^WR�VH�RYL�SRMPRYL�GRCLYOMDYDMX�NDR
REDYH^WHQMD� R� SRWHQFLMDOQRM� RSDVQRVWL� L� WLPH
RPRJX`DYDMX�L]EHJDYDQMH�QHSRCHOMQLK�GH^DYDQMD�

5H]XOWDWL�XND]XMX�GD�UDVSRGHOD�RGJRYRUD�LVSL�
WDQLND��L]ERUD�RGJRYDUDMX`H�ERMH��X�RNYLUX�NDWH�
JRULMD�NRQRWDWLYQRJ�]QDaHQMD��GRELMHQLK�NODVWHU
DQDOL]RP��QLMH�VOXaDMQD�L�GD�MH�L]ERU�ERMH�GHWHUPLQL�
VDQ�VXEMHNWLYQLP�GRCLYOMDMHP�VDPRJ�SRMPD��

,]�WDEHOH���VH�PRCH�XRaLWL�GD�VH�SRMPRYL�NRML�VH�QD
HPRWLYQR�HYDOXDWLYQRM�GLPHQ]LML�SURFHQMXMX�NDR�QHSR�

7DEHOD����3URVHaQD�RFHQD�L�GRPLQDQWQR�ELUDQH�ERMH�]D�L]GYRMHQH�NODVWHUH�QD�GLPHQ]LMDPD�NRQRWDWLYQRJ
]QDaHQMD
GLPHQ]LMH NODVWHUL SURVHN�JUXSH� GRPLQDQWQH�ERMH χ� S
HPRWLYQR�HYDOXDWLYQD QLVNR ���� FUYHQD ����� ����

YLVRNR ���� EHOD ����� ����
NRJQLWLYQD QLVNR ���� WLUNL]QD ���� ����

YLVRNR ���� FUYHQD ����� ����
NRQDWLYQD VUHGQMH�YLVRNR ���� VLYD� ���� ����

YLVRNR ���� FUYHQD ����� ����
L]UD]LWR�YLVRNR ���� FUYHQD�L�QDUDQGCDVWD ���� ����
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CHOMQL��QD�NRQDWLYQRM�GLPHQ]LML�NDR�REMD^QMHQL��D�QD
NRJQLWLYQRM�NDR�XSHaDWOMLYL�QDMaH^`H�REHOHCDYDMX�FUY�
HQRP�ERMRP��3UHWSRVWDYND�MH�GD�NRUL^`HQMH�FUYHQH
ERMH�X�VLJQDOQLP�VLVWHPLPD�L�VWDQGDUGLPD�MH�GRYHOD
GR�WRJD�GD�VH�QMHQR�]QDaHQMH�XVWDOLOR��&UYHQD�ERMD�VH
GRCLYOMDYD�NDR�XSR]RUHQMH�QD�QHNX�QHSULMDWQX�VL�
WXDFLMX�NRMD�VH�GH^DYD�L�NRMD�MH�XSHaDWOMLYD�L�UD]XP�
OMLYD��QSU��FUYHQR�VYHWOR�QD�VHPDIRUX���2YDNR�MDVQD
VLPEROLND�FUYHQH�ERMH�MH�SULPHQOMLYD�X�NRQVWUXNFLML
VLJQDOQLK�VLVWHPD��3RMPRYL�NRML�VH�GRCLYOMDYDMX�NDR
SULMDWQL�L�SRCHOMQL��WM��RQL�NRML�VH�SURFHQMXMX�YLVRNR
QD�HPRWLYQR�HYDOXDWLYQRM�GLPHQ]LML�]QDaHQMD��aH^`H
`H�VH�REHOHCLWL�EHORP�ERMRP��GRN�̀ H�VH�WLUNL]QRP�ER�
MRP� REHOHCLWL� QHUD]XPOMLYL� L� QHMDVQL� SRMPRYL�
YHURYDWQR�]DWR�̂ WR�VH�WLUNL]QD�ERMD�QH�SULPHQMXMH�X�VLJ�
QDOL]DFLML�L�QMHQR�]QDaHQMH�QLMH�SUHWKRGQR�RGUH_HQR�
VWRJD�QLMH�MDVQR�LVSLWDQLFLPD��3RMPRYL�NRML�VH�QD�NRQD�
WLYQRM�GLPHQ]LML�GRCLYOMDYDMX�NDR�MDVQL��UD]XPOMLYL�L
REMD^QMHQL�REHOHCDYDMX�VH�VLYRP�ERMRP��D�̂ WR�VH�SRMDP
GRCLYOMDYD�MDVQLMH�L�UD]XPOMLYLMH�WR�MH�L]UDCHQLMD�WHQGHQ�
FLMD�ND�ELUDQMX�FUYHQH�ERMH�

=DNOMXaDN
5H]XOWDWL�RYRJ�LVWUDCLYDQMD�XND]XMX�GD�SRVWRML

SRYH]DQRVW�L]PH_X�VXEMHNWLYQRJ�GRCLYOMDMD�QHNRJ
SRMPD�L�L]ERUD�QDMDGHNYDWQLMH�ERMH�NRMD�WDM�SRMDP
UHSUH]HQWXMH��DOL�MH�WD�YH]D�RaLJOHGQLMD�X�VOXaDMX
QHNLK�ERMD��QSU��FUYHQH��EHOH��VLYH���GRN�MH�PDQMH
RaLJOHGQD�]D�ERMH�SRSXW�OMXELaDVWH�L�UR]H��3R]QDYDQMH
NRQRWDFLMH�ERMH�PRCH�VH�LVNRULVWLWL�SULOLNRP�NRQ�
VWUXNFLMH�VLJQDOQLK�VLVWHPD��SUL�aHPX�LQIRUPDFLMD�LOL
GHR�LQIRUPDFLMH�PRCH�ELWL�]DPHQMHQ�ERMRP��D�GD�VH
SUL�WRP�QH�L]JXEL�QMHQR�]QDaHQMH��7DNR_H��PRJX`H�MH
PDQLSXOLVDWL�]QDaHQMHP�NRMH�VH�SULGDMH�LQIRUPDFLML
SUHNR�QMHQRJ�SUHGVWDYOMDQMD�ERMRP�

/LWHUDWXUD
-DQNRYL`�'��������.RQRWDWLYQL�DVSHNW�]QDaHQMD�XWYU_LYDQMH�ODWHQWQLK�GLPHQ]LMD��%HRJUDG��/(3VDRS^WHQMH
-DQNRYL`�'��������.RQRWDWLYQL�DVSHNW�]QDaHQMD�NRQVWUXNFLMD�NRQRWDWLYQRJ�GLIHUHQFLMDOD��'LSORPVNLUDG��%HRJUDG��)LOR]RIVNL�IDNXOWHW

.RVWL`�$��������7HKQLND�VHPDQWLaNRJGLIHUHQFLMDOD�L�PRJX`QRVW�QMHQH�SULPHQH�'LSORPVNL�UDG��%HRJUDG��)LOR]RIVNL�IDNXOWHW
0LOR^HYL`�6��������3HUFHSFLMD��SDCQMD�L�PRWRUQDDNWLYQRVW��%HRJUDG��=DYRG�]D�XGCEHQLNH�LQDVWDYQD�VUHGVWYD
2VJRRG�&���6XFFL�*��-��DQG�7DQQHQEDXP�3�������7KH�PHDVXUHPHQW�RI�LQIRUPDWLRQ�SURFHVVLQJ�8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV
3HW]�%��������3VLKRORJLMD�UDGD��=DJUHE��>NROVNDNQMLJD
7UVWHQMDN�$��������ARYHN�L�ERMH��%HRJUDG��1ROLW�
>WDMQEHUJHU�,���AL]PL`�6��������3VLKRORJLMD�LVDYUHPHQD�WHKQLND��%HRJUDG��=DYRG�]D�XGCEHQLNHL�QDVWDYQD�VUHGVWYD

'UDJDQD�3DXQRYL`�DQG�,YRQD�?XUL`
5HODWLRQVKLS�%HWZHHQ�&RQRWDWLYH
0HDQLQJ�RI�DQ�,QIRUPDWLRQ�DQG�&RGH
�&RORXU��&KRLFH

7KH�JHQHUDO�SUREOHP�ZH�GLVFXVV�LQ�WKLV�UHVHDUFK
LV�WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�D�FRQQHFWLRQ�EHW�
ZHHQ�WKH�FRQQRWDWLYH�PHDQLQJ�RI�FRQFHSWV�DQG
FKRLFH�RI�FRGH��FRORXU��ZKLFK�LV�WKH�EHVW�UHSUH�
VHQWDWLRQ�RI�WKDW�FRQFHSW��5HO\LQJ�RQ�SUHYLRXV�UH�
VHDUFK��ZH�VXSSRVHG�WKDW�GLPHQVLRQV�RI�WKH�PHDQLQJ
RI�D�FRQFHSW�XQIOXHQFH�WKH�FKRLFH�RI�FRORXU�DV�D
FRGH��,Q�RXU�UHVHDUFK��ZH�XVHG����FRQFHSWV�ZKLFK
UHSUHVHQW�GLIIHUHQW�VLWXDWLRQV�IRXQG�LQ�WKH�ZRUNLQJ
SURFHV��$V�DQ�LQVWUXPHQW�LQ�WKH�ILUVW�SDUW�RI�UHVHDUFK
ZH�XVHG�WKH�FRQQRWDWLYH�GLIIHUHQFLDO��&'�����ZKLFK
PHDVXUHV�WKH�HPRWLRQDO�HYDOXDWLYH��FRJQLWLYH�DQG
FRQQDWLYH�GLPHQVLRQ�RI�PHDQLQJ��,Q�WKH�VHFRQG�SDUW
RI�RXU�UHVHDUFK��VXEMHFWV�KDG�WR�FKRRVH�RQH�RI�WKH
WZHOYH�RIIHUHG�FRORXUV�IRU�WKH�JLYHQ�FRQFHSWV�ZKLFK
WKH\�FRQVLGHUHG�EHVW�IRU�GHVFULELQJ�WKH�JLYHQ�FRQ�
FHSW��6XEMHFWV�ZHUH����VWXGHQWV�RI�36&��7KH�UH�
VXOWV�RI�RXU�UHVHDUFK�VKRZ�WKDW�WKHUH�LV�D�FRQQHF�
WLRQ�EHWZHHQ�WKH�FRQQRWDWLRQ�DGGHG�WR�D�FRQFHSW��DQG
WKH�FRORXU�ZKLFK�LV�DVVRFLDWHG�ZLWK�WKH�VDPH�FRQ�
FHSW�
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