
'UDJRVODY�/HNRYL`

8WLFDM�LQVXOLQD�QD�NRQFHQWUDFLMX
JOXNR]H�X�NUYL�CDEH

,VSLWLYDQ�MH�XWLFDM�VYLQMVNRJ�LQVXOLQD�QD�JOLNHPLMX�CDEH��3R^OR�VH�RG�SUHWSRVWDYNL
GD�HJ]RJHQL�LQVXOLQ�PRCH�GD�RVWYDUL�VYRMH�GHMVWYR�L�VQL]L�JOLNHPLMX�CDEH�L�GD�MH
VQLCHQMH�JOLNHPLMH�GLUHNWQR�SURSRUFLRQDOQR�YUHPHQX�GHORYDQMD�LQVXOLQD��,VSLWLYDQMD
VX�SRWYUGLOD�GD�VX�SUHWSRVWDYNH�WDaQH��RGQRVQR��GD�GROD]L�GR�SDGD�JOLNHPLMH�NRML
MH�VUD]PHUDQ�YUHPHQX�GHORYDQMD�LQVXOLQD��2YR�EL�PRJOR�GD�XNDCH�GD�VH�VWUXNWXUD
UHFHSWRUD�]D�LQVXOLQ�QLMH�L]PHQLOD�WRNRP�HYROXFLMH�

0ROHNXOVNL�PHKDQL]DP�GHMVWYD�LQVXOLQD�VDVWRML�VH�X�WRPH�̂ WR�LQGXNXMH

NOMXaQH�HQ]LPH�NRML�VXGHOXMX�X�JOLNROL]L��D�LVWRYUHPHQR�VXSULPLUD�HQ]LPH

JOXNRQHRJHQH]H��'D�EL�L]D]YDR�RYH�HIHNWH��LQVXOLQ�VH�SUHWKRGQR�PRUD�YH�

]DWL�]D�UHFHSWRU�NRML�VH�QDOD]L�X�SOD]PDWVNRM�PHPEUDQL��3R]QDWR�MH��PHGX�

WLP��GD�LQVXOLQ�XOD]L�L�X�VDPX�FLOMQX�`HOLMX�L�GD�VH�YH]XMH�QD�LQWUDFHOXODUQH

UHFHSWRUH��9DUDJL`��������,QVXOLQ�SRYH`DYD�DNWLYQRVW�JOLNRJHQ�VLQWHWD]H�L

QD�WDM�QDaLQ�XWLaH�QD�SROLPHUL]DFLMX�JOXNR]H�X�JOLNRJHQ��2YR�VH�RGLJUDYD

X�SRSUHaQR�SUXJDVWLP�PL^L`LPD��X�MHWUL�L�X�DGLSR]QRP�WNLYX��,QVXOLQ�XWLaH

QD�VQLCHQMH�QHRUJDQVNRJ�IRVIDWD�X�VHUXPX�^WR�VH�WXPDaL�SRMDaDQRP�IRVIR�

ULODFLMRP�JOXNR]H��aLPH�VH�IRVIDW�XEU]DQR�WUR^L��0DMNL`�6LQJK��������2Q

WDNR_H�L]D]LYD�VQLCHQMH�NDOLMHPLMH��2YR�VH�REMD^QMDYD�SRYH`DQLP�GHSRQR�

YDQMHP�JOLNRJHQD�X�MHWUL��D�SR]QDWR�MH�GD�VH�X]�JOLNRJHQ�GHSRQXMH�L�NDOL�

MXP��]D�VDGD�QHSR]QDWLP�PHKDQL]PRP���*UD_D�LQVXOLQVNLK�UHFHSWRUD�L

VSRVREQRVW�LQVXOLQD�UD]OLaLWRJ�SRUHNOD�GD�VH�YHCX�]D�UHFHSWRUH�L�L]D]RYX

ELROR^NH�UHDNFLMH�JRWRYR�MH�LGHQWLaQD�X�VYLP�`HOLMDPD��NRG�VYLK�CLYRWLQ�

MVNLK�YUVWD��MHU�VH�LQVXOLQVNL�UHFHSWRU�QLMH�PHQMDR�WRNRP�HYROXFLMH��0DUWLQ

������
&LOM�RYRJ�UDGD�MH�GD�VH�XWYUGL�GD�OL�HJ]RJHQL�LQVXOLQ�VYLQMVNRJ�SRUHNOD

XWLaH�QD�JOLNHPLMX�CDEH�NDR�SUHGVWDYQLND�KODGQRNUYQLK�CLYRWLQMD�L�QDNRQ

NROLNR�YUHPHQD�`H�GR`L�GR�SDGD�JOLNHPLMH�NRG�CDED�NRMLPD�MH�XEUL]JDQ

LQVXOLQ�

'UDJRVODY�/HNRYL`
��������>DMND^��1LNROH
7HVOH�����XaHQLN���
UD]UHGD�*LPQD]LMH
®6YHWR]DU�0DUNRYL`¯
X�1RYRP�6DGX
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0DWHULMDO�L�PHWRGH�

,VWUDCLYDQMH�MH�YU^HQR�QD����]HOHQLK�CDED��5DQD�VS���VD�3HWQLaNRJ�MH]�
HUD��SRGHOMHQLK�X�^HVW�JUXSD�

¬ .��JUXSD����NRQWUROQH�CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PL�
QXWD�QDNRQ�XEUL]JDYDQMD�SODFHED��������UDVWYRU�QDWULMXP�KORULGD�

¬ ,��JUXSD����CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PLQXWD�QDNRQ
XEUL]JDYDQMD�LQVXOLQD

¬ .��JUXSD����NRQWUROQH�CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PL�
QXWD�QDNRQ�XEUL]JDYDQMD�SODFHED

¬ ,��JUXSD����CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PLQXWD�QDNRQ
XEUL]JDYDQMD�LQVXOLQD

¬ .��JUXSD����NRQWUROQH�CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PL�
QXWD�QDNRQ�XEUL]JDYDQMD�SODFHED

¬ ,��JUXSD����CDEH�NRMLPD�MH�JOLNHPLMD�RGUH_LYDQD����PLQXWD�QDNRQ
XEUL]JDYDQMD�LQVXOLQD�

'DNOH��X]�VYDNX�LVSLWLYDQX��JOLNHPLMD�MH�RGUH_LYDQD�L�]D�MHGQX�NRQWUROQX
JUXSX��MHU�NRG�KODGQRNUYQLK�CLYRWLQMD�ELRKHPLMVNL�SDUDPHWUL�QLVX�UHJXOLVDQL
X�WDNR�XVNLP�LQWHUYDOLPD�NDR�NRG�WRSORNUYQLK�

#DEDPD�L]�NRQWUROQLK�JUXSD�XEUL]JDYDQ�MH�������UDVWYRU�QDWULMXP�KOR�
ULGD��L]RWRQLaDQ�UDVWYRU�]D�KODGQRNUYQH�CLYRWLQMH�¬�SODFHER��GD�EL�ELOH
L]ORCHQH�LVWRP�VWUHVX�NDR�L�LVSLWLYDQD�JUXSD�NRMRM�MH�XEUL]JDYDQ�LQVXOLQ�
8SRWUHEOMDYDQ�MH�QHXWUDOQL��PRQRNRPSRQHQWQL�UDVWYRU�LQVXOLQD�EU]RJ�L�NUD�
WNRWUDMQRJ�GHMVWYD��VYLQMVNRJ�SRUHNOD�SRG�]D^WL`HQLP�LPHQRP�,QXWUDO�633�
,VSLWLYDQLP�JUXSDPD�XEUL]JDYDQR�MH���,-�NJ�77�LQVXOLQD��D�NRQWUROQLP
HNYLYDOHQWQD�]DSUHPLQD�������UDVWYRUD�1D&O��8�RED�VOXaDMD�XEUL]JDYDQMH
MH�YU^HQR�VXENXWDQR�X�YHQWUDOQX�VWUDQX�IHPRUDOQRJ�SUHGHOD�GHVQRJ�GRQMHJ
HNVWUHPLWHWD�

3UYRM�NRQWUROQRM�L�LVSLWLYDQRM�JUXSL��.��L�,���X]HWL�VX�X]RUFL�NUYL�]D
RGUH_LYDQMH�JOXNR]H����PLQXWD�QDNRQ�XEUL]JDYDQMD�SODFHED�RGQRVQR�LQ�
VXOLQD��GUXJRM�NRQWUROQRM�L�LVSLWLYDQRM�JUXSL��.��L�,���QDNRQ����PLQXWD��D
WUH`RM��.��L�,���QDNRQ����PLQXWD�

.UY�MH�X]LPDQD�QDNRQ�GHNDSLWRYDQMD�DVSLUDFLRQRP�WHKQLNRP��1DNRQ
���PLQXWD�L]GYRMHQD�MH�SOD]PD�FHQWULIXJLUDQMHP����PLQ������USP��.RQ�
FHQWUDFLMD�JOXNR]H�X�SOD]PL�RGUH_LYDQD�MH�VWDQGDUGQRP�*2'�3$3�PHWR�
GRP��>WUDXV�������7LHW]�������

5H]XOWDWL�L�GLVNXVLMD

'RELMHQH�NRQFHQWUDFLMH�JOXNR]H�SULND]DQH�VX�QD�VOLFL����1D�RVQRYX
GRELMHQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�MH�JOLNHPLMD�X�HNVSHULPHQWDOQLP
JUXSDPD�,�]QDaDMQR�QLCD�QHJR�X�NRQWUROQLP�.��1DNRQ����L�QDNRQ����PL�
QXWD�JOLNHPLMD�X�JUXSDPD�,��L�,��SRND]XMH�]QDWQR�QLCH�YUHGQRVWL�QHJR�X
JUXSDPD�.��L�.���3RUH_HQMHP�UH]XOWDWD�HNVSHULPHQWDOQLK�JUXSD�QDNRQ���
L�QDNRQ����PLQXWD��,��L�,���GRELMDMX�VH�QLCH�YUHGQRVWL�X�JUXSL�,��
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&HORNXSQR�LVSLWLYDQMH�MH�SRWYUGLOR�GD�LQVXOLQ�VYLQMVNRJ�SRUHNOD�LPD
XWLFDMD�QD�UHJXODFLMX�JOLNHPLMH�NRG�CDEH��1DLPH��QDNRQ�����NDR�L�QDNRQ���
L����PLQXWD�RG�XEUL]JDYDQMD�LQVXOLQD��VPDQMHQMH�NRQFHQWUDFLMH�JOXNR]H�ELOR
MH�]QDaDMQR�X�RGQRVX�QD�NRQWUROQH�JUXSH��1DNRQ����L�QDNRQ����PLQXWD
GHORYDQMD�LQVXOLQD��UD]OLND�JOLNHPLMH�L]PH_X�NRQWUROQLK�L�LVSLWLYDQLK�JUXSD
SRVWDMH�MR^�YH`D��7R�]QDaL�GD�VH�NRQFHQWUDFLMD�JOXNR]H�XWROLNR�YL^H�VPDQ�
MXMH�XNROLNR�MH�GHORYDQMH�LQVXOLQD�GXCH�

=DNOMXaDN

1D�RVQRYX�GRELMHQLK�SRGDWDND�PRCH�VH�]DNOMXaLWL�GD�VX�SROD]QH�SUHW�
SRVWDYNH�WDaQH��RGQRVQR�GD�LQVXOLQ�HJ]RJHQRJ�SRUHNOD�LPD�XWLFDMD�QD�JOL�
NHPLMX�CDEH�L�GD�^WR�MH�YUHPH�GHORYDQMD�LQVXOLQD�GXCH�VPDQMHQMH�JOLNHPLMH
MH�]QDaDMQLMH��0H_XWLP��UH]XOWDWL�VH�PRUDMX�WXPDaLWL�YHRPD�NULWLaNL��MHU�VH
VYDND�JUXSD�VDVWRMDOD�RG�WUL�CDEH��^WR�MH�VXYL^H�PDOL�X]RUDN�]D�SRX]GDQX
LQWHUSUHWDFLMX�UH]XOWDWD�

/LWHUDWXUD

*X\WRQ�$�&��������0HGLFLQVND�IL]LRORJLMD��%HRJUDG�=DJUHE��0HGLFLQVND
NQMLJD

0DMNLF�6LQJK�1��������0HGLFLQVND�ELRKHPLMD��%HRJUDG��'UX^WYR�PHGLFLQ�
VNLK�ELRKHPLaDUD�-XJRVODYLMH

6OLND���
6UHGQMH�YUHGQRVWL�±
6'�NRQFHQWUDFLMH
JOXNR]H�NRQWUROQLK�L
LVSLWLYDQLK�JUXSD��

)LJXUH���
$YHUDJHV�±�6'�RI
JOXFRVH
FRQFHQWUDWLRQV�LQ
FRQWURO�DQG
H[SHULPHQWDO��JURXSV�
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0DUWLQ�'�:��������+DUSHURY�SUHJOHG�ELRKHPLMH��%HRJUDG��6DYUHPHQD�DG�
PLQLVWUDFLMD

>WUDXV�%��������0HGLFLQVND�ELRNHPLMD��=DJUHE��-XJRVODYHQVND�PHGLFLQVND
QDNODGD

7LHW]�1�:��O�����2VQRYL�NOLQLaNH�KHPLMH��%HRJUDG��9HODUWD

9DUDJL`�9���0LOR^HYL`�0��������)DUPDNRORJLMD��%HRJUDG�=DJUHE��0HGLFLQ�
VND�NQMLJD

:RRG�:�'��������3ULQFLSOHV�RI�$QLPDO�3K\VLRORJ\��'XUKDP��&RQWHPSR�
UDU\�%LRORJ\

'UDJRVODY�/HNRYL`

7KH�(IIHFW�RI�([RJHQRXV�,QVXOLQ�RQ�*OXFRVH�&RQFHQWUDWLRQ
LQ�)URJV

,Q�WKLV�SDSHU�WKH�HIIHFW�RI�H[RJHQRXV�LQVXOLQ�RQ�JOXFRVH�FRQFHQWUDWLRQ
RI�IURJV�ZDV�UHVHDUFKHG��7KH�IURJV�ZHUH�GLYLGHG�LQ�WKUHH�FRQWUROV�DQG�WKUHH
H[SHULPHQWDO�JURXSV��)RU�HDFK�H[SHULPHQWDO�JURXS�WKHUH�ZDV�GRQH�D�FRQ�
WURO�JURXS��EHFDXVH�IURJV��DV�SRLNLORWHUPV�KDYH�ELRFKHPLFDO�SDUDPHWHUV�
ZKLFK�DUH�QRW�UHODWHG�LQ�VR�FORVH�LQWHUYDOV�DV�LQ�KRPHRWHUPV��7KH�EORRG
ZDV�WDNHQ�IURP�WKH�ILUVW�FRQWURO�DQG�H[SHULPHQWDO�JURXSV��.��DQG�,�����
PLQXWHV�DIWHU�SODFHER�RU�LQVXOLQ�LQMHFWLRQ��LQ�WKH�VHFRQG�JURXS��.��DQG�,��
DIWHU����PLQXWHV�DQG�LQ�WKH�WKLUG��.��DQG�,������PLQXWHV�DIWHU�SODFHER�RU
LQVXOLQ�LQMHFWLRQ��:H�XVHG�VWDQGDUG�*2'�3$3�PHWKRG�IRU�WKH�GHWHUPLQD�
WLRQ�RI�JOXFRVH�FRQFHQWUDWLRQV��

7KH�REWDLQHG�UHVXOWV�LQGLFDWH�VLJQLILFDQWO\�ORZHU�JOXFRVH�OHYHOV�LQ�H[�
SHULPHQWDO�JURXSV�,���,��DQG�,��WKDQ�FRQWURO�JURXSV�.���.��DQG�.���)LJ�
XUH�����'HFUHDVH�JOXFRVH�OHYHOV�LQ�H[SHULPHQWDO�JURXSV�ZHUH�KLJKHU�ZKHQ
WKH�LQVXOLQ�HIIHFW�ZHUH�ORQJHU��:H�FDQ�FRQFOXGH�WKDW�H[RJHQRXV�LQVXOLQ
KDYH�LQIOXHQFH�RQ�IURJ±V�UHFHSWRUV��ZKLFK�VXSSRUW�WKH�IDFW�WKDW�WKH�LQVXOLQ
UHFHSWRU�KDVQ±W�EHHQ�FKDQJHG�GXULQJ�WKH�HYROXWLRQ�
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