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8�RYRP�UDGX�LVSLWLYDQD�MH�SRYH]DQRVW�L]PH_X�QDaLQD
UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD�L�RSDCDQMD�SRUR�
GLaQH�LQWHUDNFLMH��8]RUDN�VX�aLQLOL�JLPQD]LMDOFL�RED�SR�
OD�VYLK�UD]UHGD�L]�%HRJUDGD��.QMDCHYFD�L�3RCHJH��3UHW�
SRVWDYOMHQR�MH�GD�`H�DGROHVFHQWL�L]�SRURGLFD�X�NRMLPD
YODGDMX�QHUDYQRSUDYQL�L�KODGQL�RGQRVL�X�NRQIOLNWQLP
VLWXDFLMDPD�UHDJRYDWL�LOL�DJUHVLYQR�LOL�SRYODaH`H��D�GD
`H�DGROHVFHQWL�L]�SRURGLFD�X�NRMLPD�YODGDMX�VNODGQL�L
WRSOL� RGQRVL� X� NRQIOLNWQLP� VLWXDFLMDPD� UHDJRYDWL� LOL
DVHUWLYQR� LOL� NRPSURPLVQR�� .RUL^`HQD� MH� 6NDOD
RSDCDQMD�SRURGLaQH�LQWHUDNFLMH�]D�DGROHVFHQWH��2SDaL`
������L�XSLWQLN�VDVWDYOMHQ�RG����RSLVD�NRQIOLNWQLK�VL�
WXDFLMD�YH]DQLK�]D�UD]OLaLWH�VIHUH�CLYRWD�DGROHVFHQDWD�
NRQVWUXLVDQ�]D�SRWUHEH�RYRJ�LVWUDCLYDQMD��5H]XOWDWL�VX
SRND]DOL�GD�QDaLQ�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD
VWDWLVWLaNL�]QDaDMQR� ]DYLVL� MHGLQR� RG� NRQWUROH�PDMNH�
3URFHQH�SRURGLaQH�LQWHUDNFLMH�]DYLVH�RG�SROD�L�PHVWD
SUHELYDOL^WD�� DOL� VDPR� QD� SRMHGLQLP� VXEVNDODPD�
7DNR_H��UH]XOWDWL�SRND]XMX�GD�YHOLNL�EURM�LVSLWDQLND�X
NRQIOLNWQLP�VLWXDFLMDPD�UHDJXMH�DVHUWLYQR�

8YRG
.RQIOLNWL�VH�MDYOMXMX�QD�VYLP�QLYRLPD�GUX^WYHQRJ

CLYRWD��3RVWRML�YL^H�GHILQLFLMD�NRQIOLNDWD��DOL�VYH�VH
VODCX�GD�MH�NRQIOLNW�VXNRE�RSUHaQLK�VWDYRYD��LQWHUHVD�
LPSXOVD�LOL�WHCQML��1DMRS^WLMD�SRGHOD�NRQIOLNDWD�MH�QD
XQXWUD^QMH��LQWUDSHUVRQDOQH��L�VSROMD^QMH��NRML�VH�GHOH
QD�LQWHUSHUVRQDOQH�L�VRFLMDOQH��8�RYRP�LVWUDCLYDQMX
EDYLOL�VPR�VH�LQWHUSHUVRQDOQRP�YUVWRP�NRQIOLNDWD�
3UHPD�6WDJQHUX��LQWHUSHUVRQDOQL�NRQIOLNW�MH�VLWXDFLMD
X�NRMRM�GYD�LOL�YL^H�SRMHGLQDFD�CHOH�GD�RVWYDUH�LVNOMX�

aLYR�VYRMH�FLOMHYH��SUL�aHPX�VH�FLOMHYL�RVWDOLK�RSDCDMX
NDR�QHRVWYDULYL��3RSDGL`�HW�DO���������

8�]DYLVQRVWL�RG�WRJD�GD�OL�MHGQD�VWUDQD�X�NRQIOL�
NWX�YRGL�UDaXQD�VDPR�R�VHEL�LOL�L�R�VHEL�L�R�GUXJRP�
RQD�PRCH�GD�EXGH�NRRSHUDWLYQR�RULMHQWLVDQD��DNR
LPD�SR]LWLYDQ�LQWHUHV�]D�GREURELW�GUXJRJD��DOL�L�]D
VRSVWYHQX���NRPSHWLWLYQR�RULMHQWLVDQD��DNR�LPD�LQWHUHV
GD�QDGPD^L�GUXJRJD��DOL�L�GD�XaLQL�QDMYL^H�̂ WR�PRCH�]D
VHEH��L�LQGLYLGXDOLVWLaNL�RULMHQWLVDQD��DNR�LPD�LQWHUHV�GD
XaLQL�̂ WR�MH�YL^H�PRJX`H�]D�VYRMX�GREURELW��D�QH�WLaH�MH
VH�GREURELW�GUXJRJD���'HXWFK�������SUHPD�3RSDGL`�HW�DO�
�������1DMaH^`L�VX�NRQIOLNWL�VD�PH^DQLP�PRWLYLPD�X
NRMLPD�VWUDQH�X�VXNREX�LPDMX�L�NRRSHUDWLYQH�L�NRPSH�
WLWLYQH�LQWHUHVH��2G�RGQRVD�SRPHQXWLK�LQWHUHVD�VWUDQD�L
RG�QMLKRYRJ�YDULUDQMD�X�WRNX�NRQIOLNWD�]DYLVL�NRQVWUXN�
WLYDQ�LOL�GHVWUXNWLYDQ�LVKRG�]D�VWUDQH�X�VXNREX��6OLaQRVWL
X�VWDYRYLPD��VSUHPQRVW�GD�VH�SRPRJQH��RWYRUHQRVW�X
NRPXQLNDFLML��D�VD�GUXJH�VWUDQH�SULQXGD��SUHWQMD��SUHYD�
UD��QHNL�VX�RG�IDNWRUD�NRML�XWLaX�QD�UDYQRWHCX�NRRSHUD�
WLYQLK�L�NRPSHWLWLYQLK�LQWHUHVD��

'YD�YDCQD�HOHPHQWD�X�NRQIOLNWX�VX�EULJD�NRMX
YRGLPR�R�VHEL��R�OLaQLP�FLOMHYLPD��YODVWLWLP�LQWHUHVL�
PD��SRVOHGLFDPD�NRMH�PRJX`L�LVKRGL�LPDMX�SR�QDV��L
EULJD�NRMX�YRGLPR�R�GUXJRM�VWUDQL��NROLNR�̀ H�RQD�ELWL
]DGRYROMQD�PRJX`LP�LVKRGLPD��NROLNR�VX�]DGR�
YROMHQH�QMHQH�SRWUHEH�L�LQWHUHVL���2YH�GYH�EULJH�QLVX
NRQVWDQWQH��YH`�PRJX�GD�YDULUDMX�SR�VYRP�LQWHQ]LWH�
WX��%ULJD�R�VHEL�L�EULJD�R�GUXJRPH�VX�X�SULQFLSX�QH�
]DYLVQH�MHGQD�RG�GUXJH��3RSDGL`�HW�DO��������

$NR�UD]OLNXMHPR�PDOL�L�YHOLNL�LQWHQ]LWHW�RYH�GYH
EULJH�YLGLPR�GD�VWUDQH�X�NRQIOLNWX�LPDMX�QD�UDVSROD�
JDQMX�aHWLUL�RVQRYQH�VWUDWHJLMH��GD�VH�EULQH�L�R�VYRMLP
L�R�WX_LP�SRWUHEDPD��^WR�YRGL�UH^DYDQMX�SUREOHPD��¬
DVHUWLYQL�WLS�UHDJRYDQMD��GD�VH�EULQH�R�VYRMLP��D
]DQHPDUH�WX_H�SRWUHEH��^WR�YRGL�QDGPHWDQMX��¬

'DQLMHOD�'REURWD���������%HRJUDG��-RYDQD
%LMHOL`D�����XaHQLFD����UD]UHGD�*LPQD]LMH�®6YHWL
6DYD¯�X�%HRJUDGX
,YDQD�6WDQRMHYL`���������.QMDCHYDF��1MHJR^HYD
����XaHQLFD����UD]UHGD�.QMDCHYDaNH�JLPQD]LMH�
-HOHQD�5DGDQRYL`���������.LNLQGD��3HWHIL�>DQGRUD
�����XaHQLFD����UD]UHGD�*LPQD]LMH�®'X^DQ
9DVLOMHY¯�X�.LNLQGL
1HYHQD�7RGRURYL`���������3RCHJD��0LKDMOD
3XSLQD����XaHQLFD����UD]UHGD�*LPQD]LMH�®6YHWL
6DYD¯�X�3RCH]L�
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DJUHVLYQL�WLS�UHDJRYDQMD��GD�VH�YHRPD�PDOR�EULQH�L�R
VYRMLP�L�R�WX_LP�SRWUHEDPD��^WR�YRGL�SRYODaHQMX��¬
SRYODaH`L�WLS�UHDJRYDQMD�L�WLS�NRPSURPLVD��JGH�REH
VWUDQH�SRGMHGQDNR�GRELMDMX�L�SRGMHGQDNR�JXEH�GD�EL�VH
GR^OR�GR�SRORYLaQRJ�UH^HQMD��3RSDGL`�HW�DO��������

1DYHGHQL�QDaLQL�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMD�
PD�QH�PRJX�VH�SRVPDWUDWL�RGYRMHQR�RG�VRFLMDOQRJ
RNUXCHQMD��MHU�VX�YHURYDWQR�UH]XOWDW�VRFLMDOQRJ�XaHQMD�
0H_X�QDMYDCQLMLP�IDNWRULPD�VRFLMDOL]DFLMH�VX�SRURGLFD�
^NROD�L�YU^QMDFL��6YL�VX�RQL�]QDaDMQL�]D�IRUPLUDQMH�L�UD]YRM
OLaQRVWL��3UL�WRP�WUHED�SRVHEQR�LVWD`L�YDCQRVW�SRURGLaQLK
SRVWXSDND�L�SRURGLaQH�LQWHUDNFLMH�X�SURFHVX�VRFLMDOL]DFLMH�
3RURGLFD��SRUHG�UHSURGXNWLYQH��SULYUHGQH�L�GUX^WYHQH�
LPD�L�]QDaDMQX�SVLKROR^NX��YDVSLWQX�L�VRFLMDOL]DFLMVNX
XORJX�X�IRUPLUDQMX�OLaQRVWL��(NHUPDQ��������2QD�MH
YDCQD�SULPDUQD�JUXSD�L�QDM]QDaDMQLML�SUHQRVQLN�VRFLMDOL�
]DFLMH��)XQNFLRQLVDQMH�SRURGLFH�ED]LUD�VH�QD�LQWHUSHU�
VRQDOQLP�UHODFLMDPD�QMHQLK�aODQRYD��3URFHQH�RGQRVD�VD
SRMHGLQLP�aODQRYLPD�SRURGLFH�PRJX�]DYLVLWL�RG�OLaQLK
NDUDNWHULVWLND�LVSLWDQLND��SRO��WHPSHUDPHQW��UHGRVOHG
UR_HQMD���7DNR_H��SRURGLFD�SUHGVWDYOMD�]RQX�LQWHUDNFLMH
VRFLMDOQRJ�L�LQGLYLGXDOQLK�VXEVLVWHPD��6WRJD��NDUDNWHULV�
WLNH�NXOWXUH�L�QDaLQD�CLYRWD�VRFLMDOQRJ�VXEVLVWHPD�PRJX
PRGHOLUDWL�NDUDNWHULVWLNH�SRURGLaQH�LQWHUDNFLMH�

5DQLMD�LVWUDCLYDQMD�SRND]DOD�VX�GD�PQRJREURMQL
DVSHNWL�SRURGLaQH�LQWHUDNFLMH��NDNR�IXQNFLRQDOQL��NR�
QWUROD��UHVWULNWLYQRVW�LWG����WDNR�L�HPRFLRQDOQL��OMXEDY�
WRSOLQD�LWG���XWLaX�QD�VDPRYUHGQRYDQMH�DGROHVFHQDWD
L�QMLKRYR�SRQD^DQMH��3H^L`�HW�DO���������7R�EL�PRJOR
GD�]QDaL�GD�L�SRQD^DQMH�X�NRQIOLNWLPD�]DYLVL�RG�SRUR�
GLFH��RGQRVQR�GD�MH�QDaLQ�QD�NRML�VH�RSDCD�SRURGLaQD
LQWHUDNFLMD�SRYH]DQ�VD�QDaLQRP�UHDJRYDQMD�X�NRQIOL�
NWQLP�VLWXDFLMDPD��

&LOM�QD^HJ�LVWUDCLYDQMD�ELR�MH�GD�VH�LVSLWD�SRYH]D�
QRVW�L]PH_X�QDaLQD�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFL�
MDPD�L�RSDCDQMD�SRURGLaQLK�RGQRVD�

0DWHULMDOL�L�PHWRGH
8]RUDN��8]RUDN�MH�ELR�SULJRGDQ�L�aLQLOR�JD�MH

����XaHQLND�JLPQD]LMD�����GHYRMND�L����PODGL`D��X]�
UDVWD���¬���JRGLQD�L]�WUL�JUDGD��%HRJUDGD��.QMDCHYFD
L�3RCHJH�

1H]DYLVQH�YDULMDEOH��3URFHQH�DVSHNDWD�SRURGLaQH
LQWHUDNFLMH��NRMH�VX�L]UDCHQH�NUR]�RGJRYRUH�LVSLWDQLND
QD�XSLWQLNX�6NDOD�RSDCDQMD�SRURGLaQH�LQWHUDNFLMH��2SD�
aL`�������

=DYLVQH�YDULMDEOH��1DaLQL�UHDJRYDQMD�X�NRQIOLN�
WQLP�VLWXDFLMDPD�¬�DVHUWLYQL��SRYODaH`L��NRPSURPLVQL

L�DJUHVLYQL��L]UDCHQL�SUHNR�RGJRYRUD�QD�XSLWQLNX�VD
RSLVLPD�NRQIOLNWQLK�VLWXDFLMD�

.RQWUROQH�YDULMDEOH��SRO��PX^NL��CHQVNL��L�PHVWR
SUHELYDOL^WD�LVSLWDQLND��%HRJUDG��.QMDCHYDF��3RCHJD��

+LSRWH]H
¬�$GROHVFHQWL�L]�SRURGLFD�X�NRMLPD�YODGDMX�QHUD�

YQRSUDYQL�L�KODGQL�RGQRVL��L]UDCHQL�SUHNR�VNRURYD�QD
VXEVNDODPD��]DQHPDULYDQMH��NRQWUROD��QHVLVWHPDWVNR
NDCQMDYDQMH��SUHWHUDQL�]DKWHYL��SDWULMDUKDOQD�VWUXNWXUD
SRURGLFH��IDYRUL]RYDQMH�EUD`H��RGQRVQR�VHVWDUD�RG
VWUDQH�URGLWHOMD�L�GRCLYOMDM�QHNRPSHWHQWQRVWL�X�RGQR�
VX�QD�EUD`X�VHVWUH�X�NRQIOLNWQLP�VLWXDFLMDPD�UHDJR�
YD`H�LOL�SRYODaH`H�LOL�DJUHVLYQR�

¬�$GROHVFHQWL�L]�SRURGLFD�X�NRMLPD�YODGDMX�VNOD�
GQL�L�WRSOL�RGQRVL��L]UDCHQL�SUHNR�VNRURYD�QD�VXE�
VNDODPD��EOLVNRVW��VSUHPQRVW�QD�CUWYRYDQMH��RS^WH
]DGRYROMVWYR�SRURGLFRP��VODJDQMH�L]PH_X�URGLWHOMD�
EOLVNRVW�VD�EUD`RP�VHVWUDPD��X�NRQIOLNWQLP�VLWXDFLMD�
PD�UHDJRYD`H�LOL�DVHUWLYQR�LOL�NRPSURPLVQR�

,QVWUXPHQWL�L�SRVWXSDN��.RULVWLOL�VPR�GYD�XSLWQL�
ND�]DWYRUHQRJ�WLSD��3UYL�XSLWQLN��6NDOD�RSDCDQMD�SRURGL�
aQH�LQWHUDNFLMH�]D�DGROHVFHQWH��2SDaL`��������NRUL^`HQ
MH�]D�SURFHQMLYDQMH�SRURGLaQH�LQWHUDNFLMH��6NDOD�LPD
XNXSQR�����VWDYNH�L�VDVWRML�VH�RG����VXEVNDOD��6XEVND�
OH��EOLVNRVW��]DQHPDULYDQMH��VSUHPQRVW�QD�CUWYRYDQMH�
NRQWUROD��QHVLVWHPDWVNR�NDCQMDYDQMH�L�SUHWHUDQL�]DKWHYL
RGQRVH�VH�QD�LQWHUDNFLMX�VD�URGLWHOMLPD��SRVHEQR�]D�LQ�
WHUDNFLMX�VD�RFHP��D�SRVHEQR�VD�PDMNRP���D�VXEVNDOH�
RS^WH�]DGRYROMVWYR�SRURGLFRP��SDWULMDUKDOQD�VWUXN�
WXUD�SRURGLFH��VODJDQMH�L]PH_X�URGLWHOMD��IDYRUL�
]RYDQMH�EUD`H�VHVWDUD�RG�VWUDQH�URGLWHOMD��GRCLYOMDM
QHNRPSHWHQWQRVWL�X�RGQRVX�QD�EUD`X�VHVWUH�L�EOLVNRVW
VD�QMLPD�RGQRVH�VH�QD�RS^WX�SRURGLaQX�LQWHUDNFLMX�
=DGDWDN�LVSLWDQLND�ELR�MH�GD�SURFHQH�VWHSHQ�VYRJ�VOD�
JDQMD�VD�VYDNRP�RG�VWDYNL�QD�SHWRVWHSHQRM�VNDOL��RG
��GR�����'UXJL�XSLWQLN��NRQVWUXLVDQ�]D�XWYU_LYDQMH
GRPLQDQWQLK�QDaLQD�UHDJRYDQMD�X�NRQIOLNWQLP�VL�
WXDFLMDPD��aLQLOR�MH����RSLVD�NRQIOLNWQLK�VLWXDFLMD
YH]DQLK�]D�UD]OLaLWH�VIHUH�CLYRWD�DGROHVFHQDWD��^NROD�
GUX^WYR��SDUWQHU��VRFLMDOQR�RNUXCHQMH��VD�SR�aHWLUL
SRQX_HQD�RGJRYRUD��6YDNL�RGJRYRU�MH�R]QDaDYDR
MHGDQ�RG�aHWLUL�QDaLQD�UHDJRYDQMD�X�NRQIOLNWQLP�VL�
WXDFLMDPD��DVHUWLYQL��SRYODaH`L��NRPSURPLVQL�L
DJUHVLYQL���,VSLWDQLFL�VX�]DRNUXCLYDQMHP�MHGQRJ�RG
aHWLUL�SRQX_HQD�RGJRYRUD�ELUDOL�QDaLQ�QD�NRML�EL�RQL
UHDJRYDOL�X�GDWRM�NRQIOLNWQRM�VLWXDFLML��3RSXQMDYDQMH
XSLWQLND� ELOR� MH� DQRQLPQR� L� EH]� YUHPHQVNRJ
RJUDQLaHQMD�
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5H]XOWDWL�
,]UDaXQDYDQMHP�QDMIUHNYHQWQLMHJ�RGJRYRUD�NRML

R]QDaDYD�QDaLQ�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD
GRELMHQR�MH�����LVSLWDQLND�VD�DVHUWLYQLP�QDaLQRP
UHDJRYDQMD����VD�SRYODaH`LP����VD�NRPSURPLVQLP�L��
LVSLWDQLND�VD�DJUHVLYQLP�QDaLQRP�UHDJRYDQMD��VOLND����

6OLND����
)UHNYHQFH�QDaLQD�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD

)LJXUH��
)UHTXHQFLHV�RI�ZD\V�RI�UHDFWLQJ�LQ�FRQIOLFW�VLWXDWLRQV�
���DVVHUWLYH�����FRPSURPLVLQJ�����GLVPLVVLYH����DJUHVVLYH��

=D�LVSLWLYDQMH�]QDaDMQRVWL�UD]OLND�L]PH_X�QDaLQD
UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD�SUHPD�SURFH�
QDPD�SRURGLaQH�LQWHUDNFLMH�NRUL^`HQD�MH�DQDOL]D�YDUL�
MDQVH��$129$��

$QDOL]D�MH�SRND]DOD�GD�VH�QDaLQL�UHDJRYDQMD�X
NRQIOLNWQLP�VLWXDFLMDPD�]QDaDMQR�UD]OLNXMX�VDPR�QD
VXEVNDOL�NRQWUROD�PDMNH��)� ��������S�����������1D
RYRM�VXEVNDOL�GRELMHQL�VX�VOHGH`L�SURVHFL�]D�UD]OLaLWH
QDaLQH�UHDJRYDQMD�

7DEHOD����3URVHFL�YUHGQRVWL�QD�VXEVNDOL�NRQWUROD
PDMNH�]DYLVQR�RG�QDaLQD�UHDJRYDQMD
1DaLQ�UHDJRYDQMD 3URVHN
$VHUWLYQR ����
3RYODaH`H ����
.RPSURPLVQR ����
$JUHVLYQR ����

$QDOL]D� MH� WDNR_H� SRND]DOD� GD� VH� SURFHQH
SRURGLaQH�LQWHUDNFLMH�X�]DYLVQRVWL�RG�PHVWD�PH_XVREQR
UD]OLNXMX�� L� WR� QD� VXEVNDODPD�� QHVLVWHPDWVNR
NDCQMDYDQMH�RFD�L�NRQWUROD�RFD��WDEHOD��D���'RELMHQL
SURVHFL�QD�VXEVNDODPD�NRMH�VX�VH�SRND]DOH�NDR
]QDaDMQH�X�DQDOL]L�YDULMDQVH�GDWL�VX�X�WDEHOL��E�

7DEHOD��D��5D]OLNH�X�SURFHQDPD�SRURGLaQH�LQWHUD�
NFLMH�X�]DYLVQRVWL�RG�SUHELYDOL^WD�QD�VXEVNDODPD
QHVLVWHPDWVNR�NDCQMDYDQMH�RFD�L�NRQWUROD�RFD
6XEVNDOD ) 6LJ�
1HVLVWHPDWVNRNDCQMDYDQMH�RFD ����� �����
.RQWUROD�RFD ����� �����

7DEHOD��E��3URVHFL�YUHGQRVWL�]D�PHVWD
SUHELYDOL^WD�QD�VXEVNDODPD�QHVLVWHPDWVNR
NDCQMDYDQMH�RFD�L�NRQWUROD�RFD
0HVWR�
SUHELYDOL^WD

1HVLVWHPDWVNR
NDCQMDYDQMH�RFD

.RQWUROD�RFD

%HRJUDG ���� ����
.QMDCHYDF ���� ����
3RCHJD ���� ����

=D�LVSLWLYDQMH�]QDaDMQRVWL�UD]OLND�L]PH_X�SRORYD
LVSLWDQLND� SR� SURFHQDPD� SRURGLaQH� LQWHUDNFLMH
NRUL^`HQ�MH�W�WHVW��5H]XOWDWL�VX�SRND]DOL�GD�VH�SURFHQH
SRURGLaQH�LQWHUDNFLMH�X�]DYLVQRVWL�RG�SROD�]QDaDMQR
UD]OLNXMX�QD�VXEVNDODPD��EOLVNRVW�VD�PDMNRP�L�EOLVN�
RVW�VD�EUD`RP�VHVWUDPD��WDEHOD��D��

7DEHOD��D��5D]OLNH�X�SURFHQDPD�SRURGLaQH
LQWHUDNFLMH�X�]DYLVQRVWL�RG�SROD�QD�VXEVNDODPD
EOLVNRVW�VD�PDMNRP�L�EOLVNRVW�VD�EUD`RP�VHVWUDPD
6XEVNDOD W 6LJ�
%OLVNRVW�VD�PDMNRP ����� �����
%OLVNRVW�VDEUD`RP�VHVWUDPD ����� ����

'RELMHQL�VX�VOHGH`L�SURVHFL�]D�SRO�LVSLWDQLND�QD
VXEVNDODPD�NRMH�VX�VH�SRND]DOH�NDR�]QDaDMQH�X�W�
WHVWX�

7DEHOD��E��3URVHFL�YUHGQRVWL�QD�VXEVNDODPD
EOLVNRVW�VD�PDMNRP�L�EOLVNRVW�VD�EUD`RP�VHVWUDPD
3RO %OLVNRVW�VD

PDMNRP
%OLVNRVW�VD
EUD`RP�VHVWUDPD

0ODGL`L ���� ����
'HYRMNH ���� ����
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'LVNXVLMD
,]�GRELMHQLK�UH]XOWDWD�SURL]LOD]L�GD�QHRaHNLYDQR

YHOLNL�EURM�LVSLWDQLND�UHDJXMH�DVHUWLYQR�X�NRQIOLNWQLP
VLWXDFLMDPD��2VREH�NRMH�UHDJXMX�DVHUWLYQR�LVND]XMX
EULJX�L�R�VYRMLP�L�R�WX_LP�SRWUHEDPD��̂ WR�LK�XVSH^QR
YRGL�ND�UH^DYDQMX�SUREOHPD��$VHUWLYQL�QDaLQ�UHDJR�
YDQMD�SRGUD]XPHYD�QX_HQMH�EROMLK��SURGXNWLYQLMLK�L
NRQVWUXNWLYQLMLK��SD�VDPLP�WLP�L�VRFLMDOQR�QDMSUL�
KYDWOMLYLMLK�UH^HQMD�NRQIOLNWQLK�VLWXDFLMD��-HGDQ�RG
PRJX`LK�UD]ORJD�^WR�VX�GRELMHQL�RYDNYL�UH]XOWDWL
PRCH�ELWL�WDM�^WR�VX�NRQNUHWQH�NRQIOLNWQH�VLWXDFLMH
RSLVDQH�X�XSLWQLNX��NDR�L�SRQX_HQD�UH^HQMD��LPSOLFL�
UDOL�RGDELU�QDMSRCHOMQLMHJ�RGJRYRUD��'UXJLP�UHaLPD�
NRUL^`HQL�LQVWUXPHQW�QLMH�ELR�GRYROMQR�RVHWOMLY�QD�VR�
FLMDOQR�SRCHOMQH�RGJRYRUH�

>WR�VH�WLaH�QDaLQD�UHDJRYDQMD�X�NRQIOLNWQLP�VL�
WXDFLMDPD�SR�SURFHQDPD�SRURGLaQH�LQWHUDNFLMH�
SRND]DOR�VH�GD�MH�NRQWUROD�PDMNH�MHGLQL�IDNWRU�SR
NRPH�VH�RQL�UD]OLNXMX��RGQRVQR�GD�MHGLQR�RG�NRQ�
WUROH�PDMNH�ELWQR�]DYLVL�QDaLQ�UHDJRYDQMD�DGROHVFH�
QDWD�X�NRQIOLNWLPD��,VSLWDQLFL�NRML�RSDCDMX�GD�LK
PDMND�NRQWUROL^H�X�YHOLNRM�PHUL�X�NRQIOLNWQLP�VL�
WXDFLMDPD�UHDJXMX�DJUHVLYQR��GRN�VH�LVSLWDQLFL�NRML
RSDCDMX�GD�VX�SRG�YHRPD�PDORP�NRQWURORP�PDMNH�X
NRQIOLNWQLP�VLWXDFLMDPD�SRYODaH��3UHWSRVWDYOMDPR�GD�MH
RYDNDY�QDOD]�GRELMHQ�]ERJ�WRJD�̂ WR�YH`D�NRQWUROD�RG
VWUDQH�URGLWHOMD�SRYODaL�YH`H�IUXVWUDFLMH�NRMH�VX��SR
QHNLP�WHRULMDPD��L]YRU�DJUHVLYQRJ�SRQD^DQMD��%R�
MDQRYL`��������7DNR_H��PDQMD�NRQWUROD�URGLWHOMD
PRCH�ELWL�RSDCHQD�RG�VWUDQH�GHFH�NDR�QH]DLQWHU�
HVRYDQRVW�URGLWHOMD�]D�QMLK��^WR�PRCH�SURX]URNRYDWL
SRYODaHQMH�X�RGQRVLPD�L�QH]DLQWHUHVRYDQRVW�]D�RN�
ROLQX��LELG����5D]ORJ�]ERJ�NRMHJ�VDPR�NRQWUROD�PD�
MNH�ELWQR�XWLaH�QD�QDaLQ�UHDJRYDQMD�X�NRQIOLNWQLP
VLWXDFLMDPD�PRCH�ELWL�]ERJ�QMHQRJ�SRORCDMD�X
GUX^WYX��NDR�URGLWHOMD�GRVWXSQLMHJ�GHWHWX�

3RVPDWUDMX`L�UD]OLNH�L]PH_X�PHVWD�SUHELYDOL^WD�LV�
SLWDQLND�SR�SURFHQDPD�SRURGLaQH�LQWHUDNFLMH��SRND]DOR
VH�GD�VX�QHVLVWHPDWVNR�NDCQMDYDQMH�L�NRQWUROD�RFD
SULVXWQLML�X�%HRJUDGX�QHJR�X�3RCH]L�L�.QMDCHYFX��2YR
PRCGD�PRCH�GD�XNDCH�GD�YHOLaLQD�JUDGD��NDR�MHGQD
RG�NDUDNWHULVWLND�VRFLMDOQH�VUHGLQH��PRCH�GD�PRGHOLUD
NDUDNWHULVWLNH�SRURGLaQH�LQWHUDNFLMH��8�QDUHGQLP�LV�
WUDCLYDQMLPD�WUHEDOR�EL�SURYHULWL�RYH�QDOD]H�VLVWHPDW�
VNLP�YDULUDQMHP�YHOLaLQH�PHVWD�SUHELYDOL^WD�

8�RGQRVX�QD�UD]OLNH�L]PH_X�SRORYD�SR�SURFHQD�
PD�SRURGLaQH�LQWHUDNFLMH��UH]XOWDWL�XND]XMX�QD�YH`X
EOLVNRVW�L]PH_X�PDMNL�L�`HUNL��QHJR�L]PH_X�PDMNL�L
VLQRYD��7DNR_H��SRND]DOR�VH�GD�VX�GHYRMNH�EOLCH�VD

EUD`RP�VHVWUDPD��3RVWRMDQMH�YH`H�EOLVNRVWL�L]PH_X
PDMNL�L�`HUNL�SRWYU_XMH�UH]XOWDWH�UDQLMLK�LVWUDCLYDQMD
NRMD�JRYRUH�R�RSDCDQMX�PDMNL�RG�VWUDQH�GHYRMDND
NDR�RWYRUHQLMH�]D�UD]JRYRU�R�SUREOHPLPD�L�ODN^H�LP
VH�REUD`DMX�]D�SRPR`�QHJR�RaHYLPD��<RXQLVV�	�-DW�
WHUOLQXV�������SUHPD�2SDaL`��������7DNR_H��RQH�X�SH�
ULRGX�DGROHVFHQFLMH��]D�UD]OLNX�RG�PODGL`D��GRCLYOMDYDMX
HPRWLYQL�DVSHNW�LQWHUDNFLMH�NDR�ELWQLML�RG�IXQNFLRQDO�
QRJ��WDNR�GD�QD�WDM�QDaLQ�PRCHPR�WXPDaLWL�L�QMLKRYX
L]UDCHQLMX�EOLVNRVW�VD�EUD`RP�L�VHVWUDPD�

=DNOMXaDN
'RELMHQL�UH]XOWDWL�XND]XMX�QD�]QDaDMQRVW�XWLFDMD

NRQWUROH�PDMNH��NDR�MHGQRJ�RG�DVSHNDWD�SRURGLaQH
LQWHUDNFLMH��QD�SRQD^DQMH�DGROHVFHQDWD��SD�L�QD�QDaL�
QH�UHDJRYDQMD�X�NRQIOLNWQLP�VLWXDFLMDPD��7DNR_H�
QHNL�DVSHNWL�SRURGLaQH�LQWHUDNFLMH��NDR�^WR�VX�QH�
VLVWHPDWVNR�NDCQMDYDQMH�RFD�L�NRQWUROD�RFD�NRML�VX
SULVXWQLML�X�YH`HP�JUDGX��XND]XMX�GD�NDUDNWHULVWLNH
VRFLMDOQH�VUHGLQH�PRJX�PRGHOLUDWL�NDUDNWHULVWLNH
SRURGLaQH�LQWHUDNFLMH��3RO��NDR�MHGQD�RG�OLaQLK�NDUDN�
WHULVWLND�LVSLWDQLND��SRND]DOD�VH�NDR�ELWDQ�IDNWRU�X�SUR�
FHQL�RGQRVD�SRURGLaQH�LQWHUDNFLMH�L]PH_X�QHNLK�QMHQLK
aODQRYD� �GHYRMNH� RSDCDMX� RGQRVH� VD�PDMNRP� L
EUD`RP�VHVWUDPD�NDR�LQWLPQLMH���0H_XWLP��RYH�QDOD]H
EL�]ERJ�YHOLNRJ�EURMD�LVSLWDQLND�VD�DVHUWLYQLP
QDaLQRP�UHDJRYDQMD�WUHEDOR�SULKYDWLWL�NDR�RVQRYX�]D
QDUHGQD�LVWUDCLYDQMD��NRMD�EL�NRULVWLOD�LQVWUXPHQWH
RVHWOMLYLMH�QD�VRFLMDOQR�SRCHOMQH�RGJRYRUH��7DNR_H�
X]RUDN�EL�PRJDR�GD�REXKYDWL�YH`L�EURM�LVSLWDQLND�L]
JUDGRYD�UD]OLaLWLK�YHOLaLQD�

/LWHUDWXUD
%RMDQRYL`�5��������3VLKRORJLMD�PH_XOMXGVNLKRGQRVD��%HRJUDG��1DURGQD�.QMLJD
(NHUPDQ��������3VLKRGLQDPLND�SRURGLaQRJ�CLYRWD�7LWRJUDG��3REMHGD
2SDaL`�*��������/LaQRVW�X�VRFLMDOQRP�RJOHGDOX�%HRJUDG��,QVWLWXW�]D�SHGDJR^ND�LVWUDCLYDQMD
3H^L`�0���%UDQNRYL`�%���7RPDQRYL`�0LKDMORYL`�6�L�'HMDQRYL`�9��������3DUWLFLSDFLMD�PODGLK�SRGOXSRP��%HRJUDG��-XJRVORYHQVNL�FHQWDU�]D�SUDYDGHWHWD
3RSDGL`�'���3OXW�'��L�.RYDa�&HURYL`�7�������6RFLMDOQL�NRQIOLNWL�¬�NDUDNWHULVWLNH�L�QDaLQUH^DYDQMD�%HRJUDG��0RVW
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'DQLMHOD�'REURWD��,YDQD�6WDQRMHYL`��
-HOHQD�5DGDQRYL`�DQG�1HYHQD�7RGRURYL`�
5HODWLRQ�%HWZHHQ�3HUFHSWLRQV�RI
)DPLO\�,QWHUDFWLRQV�DQG�:D\V�RI
5HDFWLQJ�LQ�&RQIOLFW�6LWXDWLRQV

&RQIOLFW�LV�D�FODVK�RI�RSSRVLWH�DWWLWXGHV��LQWHUHVWV�
LPSXOVHV�RU�GHPDQGV��7KHUH�DUH�WZR�NLQGV�RI�FRQI�
OLFWV��LQQHU�DQG�RXWVLGH�FRQIOLFWV��ZKLFK�FDQ�EH�LQWHU�
SHUVRQDO�RU�VRFLDO��'HSHQGLQJ�RQ�WKH�LQWHQVLW\�RI
FRQFHUQ�DERXW�\RXUVHOI�DQG�FRQFHUQ�DERXW�RWKHUV�LQ
FRQIOLFW�VLWXDWLRQV��WKHUH�DUH�IRXU�ZD\V�RI�UHDFWLQJ�
DVVHUWLYH��DJUHVVLYH��FRPSURPLVLQJ�DQG�GLVPLVVLYH�
7KHVH�ZD\V�RI�UHDFWLQJ�LQ�FRQIOLFW�VLWXDWLRQV�DUH�D�UH�
VXOW�RI�VRFLDO�OHDUQLQJ��VR�WKH\�JUHDWO\�GHSHQG�RQ
IDPLO\�DV�DQ�LPSRUWDQW�DJHQV�RI�VRFLDOL]DWLRQ��DV�ZHOO
DV�GHYHORSPHQW�DQG�IRUPLQJ�RI�SHUVRQDOLW\��7KH�DLP
RI�WKLV�UHVHDUFK�ZDV�WR�H[SORUH�ZKHWKHU�WKH�ZD\�RI
UHDFWLRQ�LQ�FRQIOLFW�VLWXDWLRQV�GLIIHUV�GHSHQGLQJ�RQ
WKH�SHUFHSWLRQ�RI�IDPLO\�LQWHUDFWLRQV��2QH�KXQGUHG
DQG�WZHQW\�ILYH�VXEMHFWV�ZHUH�DVNHG�WR�ILOO�LQ�D�TXHV�
WLRQQDLUH��ZKLFK�FRQVLVWHG�RI�WZHOYH�GHVFULSWLRQV�RI
FRQIOLFW�VLWXDWLRQV��E\�FKRRVLQJ�WKH�DQVZHU�ZKLFK
PRVW�FORVHO\�DSSUR[LPL]HV�WKHLU�RZQ�UHDFWLRQV��$OVR�
WKH\�ZHUH�DVNHG�WR�MXGJH�WKHLU�IDPLO\�UHODWLRQV�E\

FKRRVLQJ�WKH�DSSURSULDWH�JUDGH�RQ�ELSRODU�ILYH�VWHS
VFDOHV��2SDaL`��������:H�VXSSRVHG�WKDW�DGROHVFHQWV
ZKR�OLYH�LQ�IDPLOLHV�ZLWK�FROG�DQG�QRQ�HTXDO�UHODWL�
RQV��ZRXOG�UHDFW�WR�FRQIOLFW�VLWXDWLRQV�LQ�DQ�DJUHVVLYH
RU�GLVPLVVLYH�ZD\��$OVR��LW�ZDV�VXSSRVHG�WKDW�DGR�
OHVFHQWV�ZKR�OLYH�LQ�IDPLOLHV�ZLWK�ZDUP�DQG�KDUPR�
QLRXV�UHODWLRQV�ZRXOG�UHDFW�HLWKHU�LQ�DQ�DVVHUWLYH�RU
FRPSURPLVLQJ�ZD\�LQ�FRQIOLFW�VLWXDWLRQV��$129$
DQG�W�WHVW�ZHUH�XVHG�LQ�WKH�GDWD�DQDO\VLV��7KH�UHVXOWV
VKRZ�WKDW�WKH�ZD\V�RI�UHDFWLQJ�LQ�FRQIOLFW�VLWXDWLRQV
DUH�VLJQLILFDQW�RQ�WKH�VXEVFDOH��PRWKHUO\�FRQWURO��$
VLJQLILFDQW�LQWHUDFWLRQ�EHWZHHQ�WKH�VL]H�RI�SODFHV�RI
UHVLGHQFH�DQG�MXGJHPHQWV�RQ�VXEVFDOHV��FRQWURO�DQG
SXQLVKPHQW�E\�WKH�IDWKHU��ZHUH�DOVR�IRXQG��&RQWURO
DQG�SXQLVKPHQW�E\�WKH�IDWKHU�DUH�PRUH�SUHVHQW�LQ
PRUH�XUEDQ�SODFHV��$�VLJQLILFDQW�LQWHUDFWLRQ�EHWZHHQ
WKH�VH[HV�RI�VXEMHFWV�DQG�MXGJHPHQWV�RQ�VFDOHV�
FORVHQHVV�ZLWK�PRWKHU�DQG�FORVHQHVV�ZLWK�VLEOLQJV�
DUH�DOVR�IRXQG��,W�LV�DOVR�VKRZQ�WKDW�PRVW�RI�WKH�VXE�
MHFWV�UHDFW�DVVHUWLYHO\�LQ�FRQIOLFW�VLWXDWLRQV��ZKLFK
FDQ�EH�D�FRQVHTXHQFH�RI�LQVXIILFLHQW�VHQVLWLYLW\�RI
RXU�LQVWUXPHQW�WR�VRFLDOO\�ELDVHG�DQVZHUV��&RQVLGHU�
LQJ�WKLV��WKH�UHVXOWV�ZKLFK�ZHUH�REWDLQHG�VKRXOG�EH
WDNHQ�DV�D�EDVHV�IRU�IROORZLQJ�UHVHDUFK��ZKLFK�PD\
LPSURYH�VHQVLWLYLW\�RI�RXU�LQVWUXPHQW�WR�VRFLDOO\�EL�
DVHG�DQVZHUV�
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