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GHOX�WRND�VH�QDOD]L�3HWQLaNR�MH]HUR��8]RUFL�VD�3RFLEUDYH�VX�X]HWL�QL]YRGQR
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5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� %,2/2*,-$��•�����



�����•��3(71,A.(�69(6.(��� '(2��,,



/RNDOLWHW�%��LPD�QDMUD]QRYUVQLMX�EHQWRIDXQX�QD�UHFL�%DQML����JUXSD
VD�XNXSQR������LQG�P����'RPLQLUDMX�*DPPDULGDH��������D�QDMPDQMH�LPD
7ULFKRSWHUD�L�&ROHRSWHUD������

1D�ORNDOLWHWX�%��NRQVWDQWRYDQR�MH���JUXSD�PDNURLQYHUWHEUDWD�VD
XNXSQR������LQG�P���,]UD]LWR�GRPLQLUDMX�*DPPDULGDH��������1D_HQH�VX�L
JUXSH�*DVWURSRGD������L�2OLJRFKDHWD�������1DMPDQMH�EURMQH�VX�%LYDOYLD
������8�NYDOLWDWLYQRP�X]RUNX�MH�GHWHUPLQLVDQD�L�JUXSD�+LUXGLQHD��3LVFL�
FROD�JHRPHWUD��

1D�ORNDOLWHWX�3��GHWHUPLQLVDQH�VX���JUXSH�PDNUR]RREHQWRVD��+LUXGL�
QHD��*DVWURSRGD��7ULFKRSWHUD�L�(SKHPHURSWHUD��2G���JUXSD�QD�ORNDOLWHWX�3�
����LQG�P���QDM]DVWXSOMHQLMH�VX�(SKHPHURSWHUD�����������6OHGH�&KLURQR�
PLGDH�L�*DVWURSRGD�VD��SR�������L�7ULFKRSWHUD�L�2OLJRFKDHWD�VD�SR�������
8�NYDOLWDWLYQRP�X]RUNX�XWYU_HQR�MH�L�SULVXVWYR�JUXSD�%LYDOYLD�L�2GRQDWD�

/RNDOLWHW�3��������LQG�P���LPD�QDMUD]QRYUVQLMX�IDXQX�GQD��.RQVWDQ�
WRYDQR�MH����JUXSD�PDNURLQYHUWHEUDWD��1DM]DVWXSOMHQLMH�VX�&KLURQRPLGDH
��������L�7ULFKRSWHUD����������D�QDMPDQMX�SURFHQWXDOQX�]DVWXSOMHQRVW�LPD�
MX�&ROHRSWHUD��%LYDOYLD�L�*DPPDULGDH�������1D�RYRP�ORNDOLWHWX�XWYU_HQR
MH�SULVXVWYR�JUXSH�2GRQDWD�

/RNDOLWHW�3��QDVWDQMXMH���JUXSD������LQG�P���PDNUR]RREHQWRVD��3UR�
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VWYR�(SKHPHURSWHUD��������NDR�L�&KLURQRPLGDH��%LYDOYLD��7ULFKRSWHUD�L
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QDQWQD�JUXSD�MH�*DVWURSRGD����������3ULVXWQH�VX�MR^�L�JUXSH�%LYDOYLD
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&UXVWDFHD ¬ ¬ ¬ ���� ¬ ���� ¬ ¬ ¬ ¬ �
*DPPDULGDH ����� �� ����� ����� ����� ���� � ���� ¬ ¬ ����
2GRQDWD ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬ �� ¬ ����
3ODQDULD ¬ ¬ ���� ¬ ¬ ���� ¬ ¬ �� ¬ ����
8NXSQR�LQG�P� ����� ��� ���� ���� ���� ����� ��� ���� ��� ���� ����
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7UHQW�ELRWLaNL�LQGHNV�]D�UHNX�%DQMX�L]QRVL���^WR�]QDaL�GD�VSDGD�X�α�
PH]RVDSUREQH�YRGH��=D�UHNX�3RFLEUDYX�7UHQW�ELRWLaNL�LQGHNV�MH����GDNOH

SULSDGD�α�β�PH]RVDSUREQLP�YRGDPD�

=DNOMXaDN

.YDOLWDWLYQRP�L�NYDQWLWDWLYQRP�DQDOL]RP�EHQWRIDXQH�UHND�%DQMH�L�3R�

FLEUDYH�LGHQWLILNRYDQR�MH�XNXSQR����JUXSD�]D�UD]OLNX�RG�SUHWKRGQLK�LV�

WUDCLYDQMD�NDGD�MH�XWYU_HQR�SULVXVWYR����JUXSD��5DQ_HORYL`��������
1D�UHFL�%DQML�NRQVWDQWRYDQPR�MH�XNXSQR����JUXSD�EHQWRIDXQH��1D

VYLP�ORNDOLWHWLPD�LGHQWLILNRYDQH�VX�JUXSH�*DPPDULGDH�L�*DVWURSRGD��1D�

MYH`X�SURFHQWXDOQX�]DVWXSOMHQRVW�LPD�JUXSD�*DPPDULGDH��NRMD�MH�GRPLQD�

QWQD�QD�aHWLUL�ORNDOLWHWD��*UXSH�2OLJRFKDHWD�L�%LYDOYLD�VX�SULVXWQH�QD�aHWLUL

ORNDOWHWD�D��&ROHRSWHUD��(SKHPHURSWHUD�L�3ODQDULD�QD�SR�WUL�ORNDOLWHWD���3UH�

WKRGQLK�JRGLQD�VX�JUXSH�*DPPDULGDH�L�*DVWURSRGD�ELOH�QDM]DVWXSOMHQLMH��

'RPLQDFLMD�JUXSH�*DPPDULGDH�QD�UHFL�%DQML�XVORYOMHQD�MH�SRYROMQLP�XV�

ORYLPD�X�HNRVLVWHPX��1D�LVSLWLYDQLP�ORNDOLWHWLPD��SRVHEQR�X�L]YRUL^QRP

GHOX��VX�X�YHOLNRM�PHUL�SULVXWQH�PDKRYLQH�NRMH�VX�]DNORQ�L�KUDQD�RYLK�RU�

JDQL]DPD�
1D�UHFL�3RFLEUDYL�GHWHUPLQLVDQR�MH����JUXSD�PDNURLQYHUWHEUDWD��1D

VYLP�ORNDOLWHWLPD�NRQVWDQWRYDQH�VX�JUXSH�*DVWURSRGD�L�7ULFKRSWHUD��1D

aHWLUL�ORNDOLWHWD�]DVWXSOMHQH�VX�(SKHPHURSWHUD�L�%LYDOYLD��*UXSH�&ROHRS�

WHUD��+LUXGLQHD�L�6LPXOOLGDH�VX�GHWHUPLQLVDQH�QD�VDPR�SR�MHGQRP�ORND�

OLWHWX���3UHWKRGQLK�JRGLQD�QDM]DVWXSOMHQLMH�VX�ELOH�JUXSH�(SKHPHURSWHUD�

&KLURQRPLGDH�L�'LSWHUD���3R�EURMX�LQGLYLGXD�SR�NYDGUDWQRP�PHWUX�ORNDOLWHW

3�������LQG�P���RGVWXSD�RG�RVWDOLK�ORNDOLWHWD�QD�3RFLEUDYL��5D]ORJ�]D�RYR

RGVWXSDQMH�MH�QDMYHURYDWQLMH�PDOL�IHNDOQL�SRWRN�NRML�VH�XOLYD�X�3RFLEUDYX

QHSRVUHGQR�LVSUHG�PHVWD�X]RUNRYDQMD��.ROLaLQD�RYH�YRGH�QLMH�YHOLND��DOL�MH

QMHQ�GRWRN�NRQVWDQWDQ�
8�RGQRVX�QD�UH]XOWDWH�GRELMHQH�UDQLMLP�LVWUDCLYDQMLPD�]DSDCHQH�VX

SURPHQH�X�NYDOLWDWLYQRP�L�NYDQWLWDWLYQRP�VDVWDYX�EHQWRFHQR]D��8]URN

WRPH�PRJX�ELWL�YUHPHQVNL�XVORYL�NDR�L�QHSRYROMDQ�XWLFDM�DQWURSRJHQRJ

IDNWRUD��1D�UHFL�%DQML�QD�ORNDOLWHWLPD�%��L�%��LGHQWLILNRYDQ�MH��PDQML�EURM

JUXSD�EHQWRIDXQH��NDR�L�RGVWXSDQMD�X�EURMX�LQGLYLGXD�SR�NYDGUDWQRP�PHWUX

X�RGQRVX�QD�UH]XOWDWH�L]�UDQLMLK�JRGLQD��.ROLaLQD�YRGH�UHNH�3RFLEUDYH�MH

PDQMD��NDR�L�EU]LQD�WRND��(XWURIL]DFLMD�MH�L]UDCHQD�^WR�MH�GRYHOR�GR�VPDQ�

MHQMD�EURMQRVWL�L�UD]QROLNRVWL�EHQWRIDXQH�RYRJ�HNRVLVWHPD���5DQ_HORYL`

������9UDaHYL`�������
3RWUHEQR�MH�VNUHQXWL�SDCQMX�QD�QLVNH�YUHGQRVWL�7UHQW�ELRWLaNRJ�LQ�

GHNVD�QD�LVSLWDQLP�ORNDOLWHWLPD��^WR�XND]XMH�QD�SRYH`DQX�]DJD_HQRVW�RYLK

YRGD�X�RGQRVX�QD�UH]XOWDWH�GRELMHQH�UDQLMLK�JRGLQD��9UDaHYL`�������
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/LWHUDWXUD

-HCHN��-��HW�DO��������.OLa�YRGQLFK�ODUHY�KP\]X��3UDKD��AHVNRVORYHQVND
DNDGHPLH�YHG

.HURYHF��0��������3ULUXaQLN�]D�XSR]QDYDQMH�EHVNUDOMH^QMDND�QD^LK�SR�
WRND�L�UHND��=DJUHE��61/

/D]DUHYL`��5��������9DOMHYVNL�NUDV��%HRJUDG��6USVNR�JHRJUDIVNR�GUX^WYR

0DUNRYL`��'��HW�DO��������'HWHNFLMD�L�NRQWUROD�CLYRWQH�VUHGLQH��%HRJUDG�
1DXaQD�NQMLJD

0DUNRYL`��=��������5HND�?HWLQMD�¬�PDNUR]RREHQWRV�X�RFHQL�NYDOLWHWD
YRGH��8CLFH��0LQLVWDUVWYR�]D�]D^WLWX�CLYRWQH�VUHGLQH�5HSXEOLNH�6UELMH
®1DXaQR�LVWUDCLYDaNL�FHQWDU¯

5DQ_HORYL`��1��������$QDOL]D�EHQWRIDXQH�UHNH�%DQMH�VD�WHCL^WHP�QD�LVSLWL�
YDQMX�SUHODVND�L]YRUVNH�X�SRWRaQX�IDXQX�GQD��3HWQLaNH�VYHVNH�����,,������

6LPL`��9��������0RJX`QRVWL�HNROR^NRJ�PRQLWRULQJD�UHaQLK�HNRVLVWHPD
6UELMH�QD�RVQRYX�PDNUR]RREHQWRVD��'RNWRUVND�GLVHUWDFLMD��%LROR^NL
IDNXOWHW�X�%HRJUDGX

9UDaHYL`��%��������0DNUR]RREHQWRV�NDR�LQGLNDWRU�NYDOLWHWD�YRGH�UHND
%DQMH�L�3RFLEUDYH��1HREMDYOMHQL�SRGDFL��,VWUDCLYDaND�VWDQLFD�3HWQLFD��SUR�
JUDP�ELORJLMH

%LVHUND�9UDaHYL`�DQG�$OHNVDQGDU�0LOXWLQRYL`

0DFUR]RREHQWKRV�DV�:DWHU�4XDOLW\�,QGLFDWRU�RI�WKH�%DQMD
DQG�3RFLEUDYD�5LYHUV�

,Q�-XO\�������D�ERWWRP�IDXQD�UHVHDUFK�RI�WKH�ULYHUV�%DQMD�DQG�3RFL�
EUDYD�ZDV�GRQH��2Q�WKH�EDVLV�RI�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�ERWWRP
IDXQD�DQDO\VLV��7UHQW�ELRWLF�LQGH[�RI�WKHVH�ULYHUV�ZDV�GHWHUPLQHG�XVLQJ�WD�
EOH�DIWHU�:RRGZLV��0DUNRYL`�HW�DO��������

6DPSOHV�IRU�TXDOLWDWLYH�DQDO\VLV�ZHUH�WDNHQ�E\�VHDUFKLQJ�WKH�ULYHU�ER�
WWRP��6DPSOHV�IRU�TXDQWLWDWLYH�DQDO\VLV�ZHUH�WDNHQ�ZLWK�VWDQGDUG�6XUEHU±V
QHW�DQG�IL[HG�ZLWK���SHUFHQW�IRUPDOGHK\GH��*URXSV�ZHUH�GHWHUPLQHG�E\
XVLQJ�VWHUHRVFRSLF�PLFURVFRSH��0%6�����DQG�VRUWHG�LQ�VSHFLDO�WHVW�WXEHV�

7RWDO�RI����JURXSV�RI�PDFURLQYHUWHEUDWHV�ZHUH�GHWHUPLQHG��FRQWUDVW�WR
UHVXOWV�RI�HDUOLHU�UHVHDUFKHV�ZKHQ�WKHUH�ZHUH����JURXSV�GHWHUPLQHG��5DQ_H�
ORYL`��������3UHVHQFH�RI����JURXSV�ZDV�HVWDEOLVKHG�RQ�WKH�ULYHU�%DQMD�
*DPPDULGDH�DQG�*DVWURSRGD�ZHUH�IRXQG�DW�DOO�WKH�ORFDOLWLHV�DW�WKH�ULYHU�%D�
QMD��7ULFKRSWHUD��+LUXGLQHD�DQG�&UXVWDFHD�ZHUH�IRXQG�DW�RQO\�RQH�ORFDOLW\�

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� %,2/2*,-$��•�����



2Q�WKH�ULYHU�3RFLEUDYD��SUHVHQFH�RI����EHQWKLF�IDXQD�JURXSV�ZHUH�HV�
WDEOLVKHG��7KH�PRVW�IUHTXHQW�JURXSV�ZHUH�7ULFKRSWHUD�DQG�*DVWURSRGD��7KH
OHDVW�IUHTXHQW�JURXSV�ZHUH�&ROHRSWHUD��6LPXOOLGDH�DQG�+LUXGLQHD��(DUOLHU
\HDUV�WKH�PRVW�IUHTXHQW�JURXSV�ZHUH�(SKHPHURSWHUD��&KLURQRPLGDH�DQG
'LSWHUD�

&RPSDULVRQ�ZLWK�HDUOLHU�UHVXOWV�VKRZV�WKDW�WKHUH�DUH�GLIIHUHQFHV�LQ
TXDOLWDWLYH�DQG�TXDQWLWDWLYH�VWUXFWXUH�RI�ERWWRP�FRPPXQLWLHV��%DG�ZHDWKHU
FRQGLWLRQV�DQG�QHJDWLYH�LQIOXHQFH�RI�DQWURSRJHQLF�IDFWRU�FRXOG�FDXVH�WKHVH
FKDQJHV��6PDOOHU�QXPEHU�RI�EHQWKLF�IDXQD�JURXSV��DQG�GHYLDWLRQV�RI�QXP�
EHU�RI�LQGLYLGXDOV�SHU�VTXDUH�PHWHU�DUH�QRWLFHG�FRPSDULQJ�WR�UHVXOWV�IURP
HDUOLHU�UHVHDUFKHV��4XDQWLW\�RI�ZDWHU�LQ�WKH�ULYHU�3RFLEUDYD�LV�VPDOOHU��VDPH
DV�ZDWHU�VSHHG��5HGXFWLRQ�RI�TXDOLW\�DQG�TXDQWLW\�RI�PDFUR]RREHQWKRV�LV
FDXVHG�E\�ZDWHU�HXWURSK\]DWLRQ��

7UHQW�ELRWLF�LQGH[�RI�WKH�ULYHU�%DQMD�LV����α�PHVRVDSURELW\���7UHQW�
ELRWLF�LQGH[�RI�WKH�ULYHU�3RFLEUDYD�LV����α�β�PHVRVDSURELW\��

,W�LV�QHFHVVDU\�WR�SD\�DWWHQWLRQ�WR�ORZ�YDOXHV�RI�7UHQW�ELRWLF�LQGLFHV
RI�WKHVH�ULYHUV��,W�LQGLFDWHV�LQFUHDVHG�SROOXWLRQ�RI�WKHVH�ULYHUV�FRPSDULQJ
WR�HDUOLHU�UHVXOWV��9UDaHYL`�������
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