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.DUDNWHULVWLNH 0X^NL�SRO #HQVNL�SRO 3RO�QLMH�XWYU_HQ Σ

� � � � � � � � � � � �
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7DEHOD����3DUQH�HSLJHQHWVNH�NDUDNWHULVWLNH�OREDQMD��QDVWDYDN�����

.DUDNWHULVWLNH 0X^NL�SRO 3RO�QLMH�XWYU_HQ Σ

/HYR 'HVQR /HYR 'HVQR /HYR 'HVQR

3RVWRML 1H 3RVWRML 1H 3RVWRML 1H 3RVWRML 1H 3RVWRML 1H 3RVWRML 1H
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7RUXV�DXGLWLYXV � ��� � ��� � ��� � ���� � ��� � ���� � � �� ���� � � � ���� � � � ���� ��
6SLQD�VXSUDPHDWLFD � � � ��� � ���� � ��� � ���� � ��� � ���� � ��� � ���� � ��� � ���� � � ��
2V�IRQWLFXOL��
SRVWHURODWHUDOLV

� ��� � ��� � ��� � ���� � � � ���� � ��� � ���� � ��� � ���� � ��� � ��� ��

)RUDPHQ�PDVWRLGHXP � ��� � ��� � ��� � ��� � ���� � ��� � ���� � ���� � ��� � ��� � ��� � ��� ��
2V�LQFLVXUDH�SDULHWDOLV � � � ��� � � � ���� � ��� � ���� � ��� � ���� � � � ���� � ��� � ���� ��
2V�HSLSWHULFXP � � � ��� � � � ��� � � � ���� � � � ���� � � � ���� � ��� � ���� ��
$UWLFXODWLR�
IURQWRWHPSRUDOLV

� � � ���� � � � ���� � � � ���� � ��� � ���� � ��� � ���� � ��� � ���� ��

2V�-DSRQLFXP � � � ��� � � � ��� � ��� � ���� � ��� � ���� � � � ���� � � � ���� ��
)RUDPHQ�]LJRPDWLFR�
IDFLDOH

� ���� � � � ���� � � � ���� � ��� � ��� � ���� � ���� � ��� � ���� � ���� ��

7RUXV�PDQGLEXODULV � ��� � ��� � ��� � ��� � ��� � ���� � ��� �� ���� � ��� � ��� � ��� � ��� ��
3RQWLFXOXV�
P\ORK\RLGHXV � ��� � ��� � ��� � ���� � ��� � ��� � ���� � ���� � ��� � ��� � ��� � ��� ��
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YHOLNX�VSROMQX�NYUJX�QD�RNFLSLWDOQRM�NRVWL��PDOX�VSOMR^WHQRVW�X�SUHGHOX
ODPEGH��VUHGQMH�YHOLNL�PDVWRLGQL�QDVWDYDN��PDOL�L�VUHGQMH�YHOLNL�WRUXV�VX�
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NDUDNWHULVWLNH��VUHGQMH�YHOLNL�WRUXV�VXSUDRUELWDOLV��PDOD�L�VUHGMH�YHOLND�JOD�
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LYLFH��VUHGQMH�^LURN�NRUHQ�QRVD��JUDFLOQH�PDQGLEXOH�L�VUHGQMH�L]UDCHQD�SUR�
WXEHUDQWLD�PHQWDOLV�

8RaLOL�VPR�GD�SRVWRMH�QHNH�UD]OLNH�X�IUHNYHQFL�RYLK�NDUDNWHULVWLND�NRG
OREDQMD�PX^NRJ�L�CHQVNRJ�SROD��WDNR�^WR�VX�OREDQMH�CHQVNLK�LQGLYLGXD�LPD�
OH�L]UDCHQH�aHRQH�NYUJH��VSOMR^WHQRVW�QD�ODPEGL��R^WUH�VXSUDRUELWDOQH�LYLFH
L�JUDFLOQH�PDQGLEXOH��'RELMHQH�UD]OLNH�VX�RaHNLYDQH��MHU�MH�QMLKRYR�LVSR�
OMDYDQMH�SRYH]DQR�VD�SROQLP�GLPRUIL]PRP�

'RELMHQH�UH]XOWDWH�VPR�]DWLP�SRUHGLOL�VD�UH]XOWDWLPD�L]�QHNURSROD�X
#LaL��ADaNX�L�*UDaDQLFL��NRMH�VX�YUHPHQVNL�L�JHRJUDIVNL�VLQKURQH�DQWURSR�
OR^NH�VHULMH�L�JGH�MH�RVWHROR^NL�PDWHULMDO�LVSLWLYDQ�QD�LVWL�QDaLQ���8�RGQRVX
QD�OREDQMH�L]�QHNURSROH�RNR�FUNYH�X�*UDaDQLFL��PX^NH�OREDQMH�L]�QHNURSROH
9HOLPLURYL�'YRUL�LPDMX�VODELMH�L]UDCHQH�WXEHUH�IURQWDOH��#HQVNH�OREDQMH�VH
UD]OLNXMX�X�L]UDCHQRVWL�WXEHUD�IURQWDOH��^LULQL�NRUHQD�QRVD��UREXVQRVWL�PD�
QGLEXOH�L�L]UDCHQRVWL�SURWXEHUDQWLDH�PHQWDOLV�

8SRUH_LYDQMHP�VD�OREDQMDPD�L]�#LaH�NRG�PX^NRJ�SROD�SULPH`HQH�VX
UD]OLNH�NRG�VOHGH`LK�PRUIROR^NLK�RGOLND��WRUXV�RFFLSLWDOLVD��R^WULQH�VXSUDRU�
ELWDOQLK�LYLFD�L��^LULQH�NRUHQD�QRVD��.RG�CHQD�VX�XRaHQH�UD]OLNH�X�YHOLaLQL
WRUXVD�VXSUDRUELWDOLVD��VSOMR^WHQRVWL�QD�ODPEGL�L�^LULQL�NRUHQD�QRVD�

0X^NH�OREDQMH�L]�QHNURSROD�9HOLPLURYL�'YRUL�L�ADaDN�UD]OLNRYDOH�VX
VH�X�R^WULQL�VXSUDRUELWDOQLK�LYLFD�L�^LULQL�NRUHQD�QRVD��D�CHQVNH�X�YHOLaLQL
WRUXVD�VXSUDRUELWDOLVD��VSOMR^WHQRVWL�QD�ODPEGL�L�^LULQL�NRUHQD�QRVD�
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,DNR�VPR�XRaLOL�GD�SRVWRMH�RGUH_HQH�UD]OLNH�X�SRMDYOMLYDQMX�SRMHGLQLK

PRUIROR^NLK�NDUDNWHULVWLND�QD�LVSLWLYDQRP�PDWHULMDOX�L]�QHNURSROH�9HOLPL�

URYL�'YRUL��RQH�QLVX�ELWQR�L]UDCHQH��
=ERJ�YHOLNRJ�EURMD�SRVPDWUDQLK�HSLJHQHWVNHLK�NDUDNWHULVWLND�VYDND�RG

QMLK�NRPHQWDULVDQD�MH�]DVHEQR�
¬ 6XWXUD�PHWRSLFD�¬�MH�SURQD_HQD�NRG�GYH�RVREH�PX^NRJ�L�GYH�RVR�

EH�CHQVNRJ�SROD�]D�UD]OLNX�RG�QHNURSROH�X�*UDaDQLFL�JGH�VH�XRS^WH
QLMH�MDYOMDOD�L�QHNURSROD�X�ADaNX�L�#LaL�JGH�MH�SRVWRMDOD�VDPR�NRG
PX^NDUDFD�

¬ 6XWXUD�VXSUDQDVDOLV�¬�QD�LVSLWLYDQRP�PDWHULMDOX�MH�SURQD_HQD�NRG
����L�PX^NDUDFD�L�CHQD�^WR�VH�SRNODSD�VD�UH]XOWDWLPD�L]�*UDaDQLFH
L�#LaH��GRN�VH�X�ADaNX�SRMDYOMLYDOD�VDPR�NRG�PX^NDUDFD

¬ 6XOFL�IURQWDOHV�¬�VH�UH_H�MDYOMDMX�QHJR�X�RVWDOLP�QHNURSRODPD��
¬ 2WYRUL�L�XVHFL�X�VXSUDRUELWDOQRP�SUHGHOX�¬�]DVWXSOMHQL�VX�NRG����

����X�]DYLVQRVWL�RG�SRVPDWUDQH�VWUDQH�¬�PDQMH�QR�X�#LaL�L�ADaNX
¬ )RUDPHQ�LQIUDRUELWDOH�DFFHVRULXP�¬�]DEHOHCHQ�MH�VDPR�MHGQRP�NRG

LQGLYLGXH�CHQVNRJ������GHVQR��L�MHGDQSXW�RERVWUDQR�NRG�LQGLYLGXH
QHXWYU_HQRJ�SROD��GRN�VH�X�ADaNX�L�#LaL�]DVWXSOMHQRVW�RYH�NDUDN�
WHULVWLNH�NUH`H�RG����GR����SURFHQDWD

¬ )RUDPLQD�SDULHWDOLD�¬�QD�QD^HP�PDWHULMDOX�MH�]DVWXSOMHQ�NRG�PX�
^NDUDFD��������OHYR�L����GHVQR���D�NRG�CHQD���������OHYR�����
GHVQR��^WRMH�]QDWQR�QLCH�QHJR�X�#LaL������

¬ 2V�EUHJPDWLFXP�¬�SURQD^OL�VPR�MH�VDPR�QD�MHGQRM�PX^NRM�L�MHGQRM
CHQVNRM�OREDQML��^WR�VH�VODCH�VD�QDOD]LPD�X�GUXJLP�QHNURSRODPD�

¬ 2VVD�VXWXUDH�FRURQDOLV�¬�SURQD_HQD��MH�VDPR�QD�MHGQRM�PX^NRM�L
MHGQRM�CHQVNRM�OREDQML��8�#LaL�L�*UDaDQLFL�VH�MDYOMD�X�YH`HP�SUR�
FHQWX��GRN�X�ADaNX�QLMH�]DEHOHCHQD�

¬ 2VVD�VXWXUDH�VDJLWWDOLV�¬�QD_HQD�MH�VDPR�QD�MHGQRM�PX^NRM�OREDQML�
6OLaQR�MH�L�X�GUXJLP�QHNURSRODPD

¬ 2VVLFXOXP�IRQWLFXOL�PLQRULV�¬�SRVWRML�NRG�����PX^NLK�L�����CHQ�
VNLK�OREDQMD��VOLaQR�QDOD]LPD�X�RVWDOLP�VUSVNLP�QHNURSRODPD

¬ 2VVD�VXWXUDH�ODPEGRLGHDH�¬�NRG�����PX^NDUDFD�L����CHQD��6OLaQR
MH�X�*UDaDQLFL��$�X�#LaL�MDYOMD�NRG�����PX^NDUDFD�L�����CHQD

¬ 2V�,QFDH�¬�X�RYRP�LVWUDCLYDQMX�QLMH�SURQD_HQD��,�X�RVWDOLP�QHNURSROD�
PD�RYR�REHOHCMH�VH�UHWNR�MDYOMD��QDMaH^`H�X�#LaL�¬�����NRG�CHQD�

¬ /LQHD�QXFKDH�VXSUHPD�¬�QD_HQD�MH�X�VOLaQRP�SURFHQWX�NDR�L�X
RVWDOLP�QHNURSRODPD�

¬ &DQDOLV�FRQG\ODULV�¬�QDMa�H^`H�VH�MDYOMD�NRG�CHQD�QD�GHVQRM�VWUDQL
OREDQMH�������^WR�MH�PDQMH�QHJR�ADaNX�L�#LaL��RNR�����

¬ )DFLHV�FRQG\ODULV�ELSDUWLWD�¬�PDOL�SURFHQDW��������MH�]DEHOHCHQ�X
VYLP�QHNURSRODPD

¬ &DQDOLV�K\SRJORVVL�¬�SRMDYOMXMH�VH�X�QH^WR�PDQMHP�SURFHQWX�����
NRG�CHQD�L�����NRG�RVRED�QHXWYU_HQRJ�SROD��QHJR�X�RVWDOH�WUL�QH�
NURSROH�JGH�VH�MDYOMD�VD�XaHVWDOR^`X�RG�������
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¬ 3URFHVVXV�SDUDFRQG\ODULV�¬�VPR�QD^OL�NRG�����LVSLWLYDQLK�OREDQMD
^WR�VH�SRNODSD�VD�GUXJLP�UH]XOWDWLPD�

¬ 7XEHUFXOXP�SUDHFRQG\ODUH�¬�SRMDYOMXMH�VH�X�PDQMHP�SURFHQWX�QHJR
X�RVWDOLP�QHNURSRODPD

¬ )RUDPLQD�SDODWLQD�PLQRUD�¬�QHSaDQL�RWYRUL�VH�QD�QD^HP�PDWHULMDOX
MDYOMDMX�UH_H�QHJR�X�GUXJLP�QHNURSRODPD�

¬ 7RUXV�SDODWLQXV�¬�XaHVWDORVW�RYH�NDUDNWHULVWLNH�MH�PDOD�X�9HOLPL�
URYLP�'YRULPD��#LaL�L�ADaNX��GRN�VH�X�*UDaDQLFL�SRMDYOMXMH�X����

¬ 7RUXV�PD[LOODULV�¬�]DSDCHQ�NRG�����CHQVNLK�OREDQMD��^WR�VH�SRN�
ODSD�VD�UH]XOWDWLPD�X�GUXJLP�VUHGQMRYHNRYQLP�QHNURSRODPD

¬ 7RUXV�DXGLWLYXV�¬�QLMH�]DEHOHCHQ�X�*UDaDQLFL��#LaL�L�ADaNX�GRN�VH
QD�QD^HP�PDWHULMDOX�MDYOMD�X���

¬ 6SLQD�VXSUDPHDWLFD�¬�XNXSQR�VH�MDYOMD�X������D�YHRPD�aHVWR�VH
MDYOMD�L�X�GUXJLP�QHNURSRODPD�QHNURSRODPD��X�ADaNX�NRG�PX^ND�
UDFD�aDN������

¬ 2V�IRQWLFXOL�SRVWHURODWHUDOLV�¬�X�*UDaDQLFL�QLMH�SURQD_HQD��GRN�VH
X�#LaL�L�ADaNX�MDYOMD�X�YH`LP�SURFHQWRP�QHJR�X�9HOLPLURYLP�'YR�
ULPD�����QD�OHYRM�L�����QD�GHVQRM�VWUDQL�

¬ )RUDPHQ�PDVWRLGHXP�¬�X�QD^HP�PDWHULMDOX�MH�]DSDCHQ�X�����VOX�
aDMHYD��D��X�RVWDOLPD�VH�MDYOMD�QH^WR�aH^`H

¬ 2V�LQFLVXUDH�SDULHWDOLV�¬�UHWNR�VH�XRaDYD�X�VYH�aHWLUL�UD]PDWUDQH
QH�NURSROH��������

¬ 2V�HSLSWHULFXP�¬�SURQD_HQD�QD�MHGQRM�OREDQML�LQGLYLGXH�QHRGUH�
_HQRJ�SROD�QD�OHYRM�VWUDQL�^WR�VH�VODCH�VD�SRGDFLPD�L]�GUXJLK�QHN�
URSROD

¬ $UWLFXODWLR�IURQWRWHPSRUDOLV�¬�X�QD^HP�PDWHULMDOX�SRVWRML�X����
VOXaDMHYD��GRN�X�RVWDOLP�QHNURSRODPD�QLMH�SURQD_HQ�

¬ 2V�-DSRQLFXP�¬�RYD�HSLJHQHWVND�RGOLND�NRMD�MH�L]X]HWQR�UHWND�L�NR�
MD�QLMH�]DEHOHCHQD�X�RVWDOH�WUL�QHNURSROH��RYGH�MH�SURQD_HQD�QD�GYH
CHQVNH�OREDQMH��MHGQRP�OHYR�L�MHGQRP�GHVQR�

¬ )RUDPHQ�]LJRPDWLFRIDFLDOH�¬�SRMDYOMXMH�VH�QD�����OREDQMD��^WR�MH
aH^`H�QHJR�X�*UDaDQLFL�JGH�VH�MDYOMD�X�����VOXaDMHYD

¬ )RUDPHQ�PHQWDOH�¬�QD�VYLP�OREDQMDPD�SRVWRMDR�MH�VDPR�SR�MHGDQ
RWYRU�^WR�VH�VODCH�VD�SRGDFLPD�L]�GUXJLK�VUHGQMRYHNRYQLK�QHNUR�
SROD

¬ 7RUXV�PDQGLEXODULV�¬�QD_HQ�MH�NRG������D�X�#LaL�L�ADaNX�NRG����
����LQGLYLGXD

¬ 3RQWLFXOXV�P\ORK\RLGHXV�¬�]DSDCHQ�MH�QD����PX^NLK������CHQVNLK
L�����OREDQMD�QHXWYU_HQRJ�SROD�^WR�MH�aH^`H�QHJR�X�GUXJLP�QHN�
URSRODPD��GR������

¬ 6SLQD�PHQWDOLV�¬�QD�QD^HP�PDWHULMDOX�X�����SRMDYOMLYDOH�VX�VH�GYH
ERGOMH��GRN�VX�VH�X�*UDaDQLFL��#LaL�L�ADaNX�MDYOMDOH�SRGMHGQDNR�VYH
RVWDOH�YDULMDFLMH�
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3ULPH`HQH�VX�RGUH_HQH�UD]OLNH�X�SROQRM�GLVWLEXFLML�QHNLK�HSLJHQHWVNLK
RGOLND��2QH�VX�QDML]UDCHQLMH�NRG�VXWXUDH�VXSUDQDVDOLV��FDQDOLV�FRQGLODULVD�
WXEHUFXOXPD�SUDHFRQGLODUH��WRUXV�PD[LOODULVD�L�VSLQDH�VXSUDPHDWLFDH��,QWH�
UHVDQWR�MH�GD�VPR�QD�LVSLWLYDQRP�PDWHULMDOX�XRaLOL�RV�-DSRQLFXP�L�WR�QD
GYH�CHQVNH�OREDQMH��2YD�HSLJHQHWVND�YDULMDFLMD�MH�YHRPD�UHWND�L�RELaQR�VH
MDYOMD�VLPHWULaQR��D�X�QD^HP�X]RUNX�VH�MDYOMD�NRG�GYH�UD]OLaLWH�LQGLYLGXH�L
WR�VDPR�QD�MHGQRM�VWUDQL�

=DNOMXaDN

3URXaDYDMX`L�PRUIROR^NH�L�HSLJHQHWVNH�NDUDNWHULVWLNH�L]�VUHGQMRYHNR�
YQH�QHNURSROH�9HOLPLURYL�'YRUL�PRCHPR�GD�]DNOMXaLPR�GD�VH�SRSXODFLMD
VDKUDQMHQD�QD�RYRM�QHNURSROL�VWDWLVWLaNL�QH�UD]OLNXMH�RG�GR�VDGD�LVSLWLYDQRJ
VUHGQMRYHNRYQRJ�VWDQRYQL^WYD�]DSDGQH�6UELMH�

/LWHUDWXUD

?XUL`�6UHML`�0��������8YRG�X�IL]LaNX�DQWURSRORJLMX�GUHYQLK�SRSXODFLMD�
%HRJUDG��=DYRG�]D�XGCEHQLNH�L�QDVWYQD�VUHGVWYD�

?XUL`�6UHML`�0��������$QWURSROR^NH��PRUIROR^NH�L�SDOHRSDWROR^NH�NDUDNWHU�
LVWLNH�VNHOHWQLK�RVWDWDND�VUHGQMRYHNRYQRJ�VUSVNRJ�VWDQRYQL^WYD�L]�GYH�QHN�
URSROH�X�]DSDGQRM�6UELML��'RNWRUVND�GLVHUWDFLMD��8QLYHU]LWHW�X�1RYRP
6DGX�

%HUU\�$���%HUU\�5��������(SLJHQHWLF�9DULDWLRQ�LQ�WKH�+XPDQ�&UDQLD�
-RXUQDO�RI�$QDWRP\�������������

9UKRYDF�9���6WDQRMHY�9��������0RUIROR^NH�L�HSLJHQHWVNH�NDUDNWHULVWLNH�OR�
EDQMD��3HWQLaNH�VYHVNH�����,,,���������

1LNROD�.UHVRMHYL`

(SLJHQHWLF�DQG�PRUSKRORJLFDO�WUDLWV�RQ�VNXOOV�IURP�PHGLHYDO
QHFURSROLV�9HOLPLURYL�'YRUL��QHDU�9DOMHYR

7KH�RVWHRORJLFDO�PDWHULDO�WKDW�ZH�KDYH�DQDO\]HG�GHULYHG�IURP�DUFKDH�
RORJLFDO�VLWH�9HOLPLURYL�'YRUL��QHDU�9DOMHYR��7KH�VDPSOH�FRQVLVWHG�RI���
DGXOW�VNXOOV��7KHUH�ZHUH����PRUSKRORJLFDO�WUDLWV�DQG����HSLJHQHWLF�YDUL�
DWLRQV�H[DPLQHG�LQ�WKLV�VWXG\��7KH�PRUSKRORJLFDO�GLIIHUHQFHV�QRWLFHG�EH�
WZHHQ�PDOHV�DQG�IHPDOHV�FRUUHVSRQG�WR�WKH�NQRZQ�VH[XDOO\�GHSHQGHQW
YDULDWLRQV��&RPSDULQJ�ZLWK�WKH�RWKHU�H[DPLQHG�JUDYH\DUGV�WKHUH�ZDV�QRW
DQ\�VLJQLILFDQW�GLIIHUHQFHV�IRXQG��ZLWK�H[FHSWLRQ�RI�2V�-DSRQLFXP�WKDW�KDG
EHHQ�QRWLFHG�LQ�WZR�FDVHV�
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