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1DPHQ� ÈWXGLMH� MH� ELO� XJRWRYLWL� YSOLY� GLPHQ]LM� WHOHVQH� VHVWDYH� QD� 92�PD[� LQ� SRVDPH]QH� NRPSRQHQWH� DHUREQH
XßLQNRYLWRVWL� RWURN�� VWDULK� PHG� ��� LQ� ��� OHWL�� 9]RUHF� SUHLVNRYDQFHY� MH� VHVWDYOMDOR� ��� RWURN� �� ��� RVQRYQRÈROVNLK
XßHQFHY�LQ����XßHQN��=D�SRWUHEH�ÈWXGLMH�VPR�Y]RUHF�RWURN�UD]GHOLOL�Y�GYH�VWDURVWQL�VNXSLQL��9�SUYL� MH�ELOR����RWURN
�VWDURVW� ����� �� ���� OHWD��� Y� GUXJL� SD� ��� RWURN� �VWDURVW� ����� �� ���� OHWD��� 2WURFL� QLVR� ELOL� WUHQLUDQL�� 3UHLVNRYDQFL� VR
RSUDYLOL� DQWURSRPHWULMVNH� PHULWYH� LQ� WHVW� PDNVLPDOQH� DHUREQH� PRßL� QD� WHNRßL� SUHSURJL�� 8JRWRYLOL� VPR�� GD� VR
GLPHQ]LMH� WHOHVQH� VHVWDYH� �NRVWQD�PDVD�$.26� LQ�PLÈLßQD�PDVD�$0,6�� Y� YLVRNL� NRUHODFLML� �QDG� ������ ]�PHKDQL]PL
DHUREQH�XßLQNRYLWRVWL��SRVHEQR�VUßQR�ÊLOQH�LQ�YHQWLODFLMVNH�GLPHQ]LMH���8ßLQNRYLWRVW�PHWDEROLßQLK�GLPHQ]LM�DHUREQH
IXQNFLMH�LQ�DHUREQR�XßLQNRYLWRVW��L]UDÊHQR�Y�UHODWLYQLK�PHUDK��L]UD]LWR�]QLÊXMH�PDVD�PDÈßREQHJD�WNLYD��$0$67��

.OMXÞQH�EHVHGH��DHUREQD�XáLQNRYLWRVW��VHVWDYD�WHOHVD��DQWURSRPHWULMD��SXEHUWHWD
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/R�VFRSR�GHOOR�VWXGLR�HUD�TXHOOR�GL�DFFHUWDUH�O
LQIOXVVR�GHOOH�GLPHQVLRQL�GHOOD�VWUXWWXUD�FRUSRUHD�VX�92�PD[�H�VX
VLQJROH�FRPSRQHQWL�GHOO
HIILFLHQ]D�DHURELFD�GL�EDPELQL�GL�HWi�FRPSUHVD�IUD�L����HG�L����DQQL�� ,O�FDPSLRQH�VWXGLDWR
HUD�FRPSRVWR�GD����EDPELQL������DOXQQL�H����DOXQQH�GHOOH�VFXROH�HOHPHQWDUL��,O�FDPSLRQH�o�VWDWR�VXGGLYLVR�LQ�GXH
FODVVL�G
HWi��/D�SULPD�FRPSUHQGHYD����EDPELQL��HWi������������DQQL���OD�VHFRQGD����EDPELQL��HWi������������DQQL���,
EDPELQL� QRQ� HUDQR� DOOHQDWL� H� VL� VRQR� VRWWRSRVWL� DOOH�PLVXUD]LRQL� DQWURSRPHWULFKH� HG� DO� WHVW� GHOOD� IRU]D� DHURELFD
PDVVLPD� VX� WDSSHWR� VFRUUHYROH�� *OL� DXWRUL� KDQQR� DFFHUWDWR� FKH� OH� GLPHQVLRQL� GHOOD� VWUXWWXUD� FRUSRUHD� �PDVVD
VFKHOHWULFD�$.26�H�PDVVD�PXVFRODUH�$0,6��SUHVHQWDQR�XQD�FRUUHOD]LRQH�DOWD��PDJJLRUH�GL�������FRQ�L�PHFFDQLVPL
GHOO
HIILFLHQ]D�DHURELFD��/D�PDVVD�GHO�WHVVXWR�DGLSRVR��$0$67��FKLDUDPHQWH�GLPLQXLVFH�O
HIILFLHQ]D�GHOOH�GLPHQVLRQL
PHWDEROLFKH�GHOOD�IXQ]LRQH�DHURELFD�H�O
HIILFLHQ]D�DHURELFD�

3DUROH�FKLDYH��HIILFLHQ]D�DHURELFD��VWUXWWXUD�FRUSRUHD��DQWURSRPHWULD��SXEHUWj
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1DMYHáMD� NROLáLQD� NLVLND� �92�PD[��� NL� MR� ODKNR� SRVD�
PH]QLN� VSUHMPH�PHG� IL]LáQLP�QDSRURP�� MH�QDMEROM�XSR�
UDEHQ� LQ� REMHNWLYHQ� NULWHULM� ]D� PHUMHQMH� DHUREQH� XáLQ�
NRYLWRVWL� �$VWUDQG�	� 5RGDKO�� ������:LOOPRUH�	�&RVWLOO�
�������92�PD[�R]LURPD�DHUREQD�XáLQNRYLWRVW� áORYHND� MH
RGYLVQD� RG� YHQWLODFLMVNLK�� VUáQR�ÌLOQLK� LQ� KHPDWRORÊNLK
GHMDYQLNRY�� NL� XSUDYOMDMR� WUDQVSRUW� NLVLND� WHU� RG� RNVLGD�
WLYQLK� PHKDQL]PRY� Y� DNWLYQLK� PLÊLFDK� �$UPVWURQJ� 	
:HOVPDQ���������92�PD[� MH� IXQNFLMD� VUáQHJD�GHOD� �096�
LQ�DUWHULR�YHQR]QH�NLVLNRYH�UD]OLNH��D�Y�UD]OLND�2����

1DMSRPHPEQHMÊD� ]QDáLOQRVW� RGUDÊáDQMD� MH� SURFHV
VSUHPHPE��=D]QDPXMHWD�JD�UDVW��NL�SRPHQL�NYDQWLWDWLYQH
VSUHPHPEH��LQ�]RUHQMH��NL�JD�GRORáDMR�NYDOLWDWLYQH�VSUH�
PHPEH� Y� RUJDQL]PX�� 7XGL� QD� DHUREQR� LQ� V� WHP� Y]GUÌ�
OMLYRVWQR�XáLQNRYLWRVW�RWURND�Y�RGUDÊáDQMX�YSOLYDMR� VSUH�
PHPEH�REHK�YUVW�

5D]YRM� ÊWHYLOQLK� IXQNFLM� DHUREQH� XáLQNRYLWRVWL�� NL� VR
QHSRVUHGQR� RGYLVQH� RG� YROXPQD� VUFD�� YHOLNRVWL� SOMXá�
NROLáLQH� NUYQH�SOD]PH� DOL�KHPRJORELQD�� MH� Y]SRUHGHQ� V
SURFHVRP� UDVWL��àHSUDY� VH� �WLPLQJ� �� ]DáHWHN� LQ� áDVRYQL
SRWHN�� LQ� �WHPSR�� UDVWL� UD]OLNXMHWD� RG� SRVDPH]QLND� GR
SRVDPH]QLND��VH�WHOHVQD�PDVD�IDQWRY�PHG����LQ�����OHWRP
SRYHáD�]D������GHNOHW�SD�]D�������7HOHVQD�YLÊLQD� VH�Y
WHP�REGREMX�SRYHáD�]D�����R]LURPD������$UPVWURQJ�	
:HOVKPDQ���������������9]SRUHGQR�V�VSUHPHPEDPL�]X�
QDQMLK� WHOHVQLK� PHU� VH� VSUHPLQMD� WXGL� VWUXNWXUD� WHOHVD�
'RJDMDMR� VH� NYDOLWDWLYQH� VSUHPHPEH� Y� SRVDPH]QLK� RU�
JDQVNLK� VLVWHPLK�� NL� YSOLYDMR� WXGL� QD� SRVDPH]QH�PHKD�
QL]PH�DHUREQH�XáLQNRYLWRVWL�RWURN�LQ�PODGLQH��7DNR�PD�
VD� NRW� UHODWLYQL� GHOHÌL�PLÊLáQHJD� LQ� NRVWQHJD� WNLYD� VH� Y
REGREMX�RWURÊWYD�LQ�DGROHVFHQFH�SRYHáXMHMR��3UL�IDQWLK�WD
SURFHV� WHáH� GR� VWDURVWL� ��� GR� ��� OHW�� SUL� GHNOHWLK� SD� VH
QDUDÊáDQMH�PLÊLáQH� LQ� NRVWQH�PDVH� ]DNOMXáL� �� GR� �� OHW
SUHM��'HOHÌ�PDÊáREQHJD� WNLYD�SUL�GHNOHWLK�QDUDÊáD� VNR]L
FHORWQR� REGREMH� DGROHVFHQFH�� SUL� IDQWLK� SD� SR� GYLJX� Y
]JRGQMHP�REGREMX�DGROHVFHQFH�NDVQHMH�SRVWRSQR�XSDGD
�0DOLQD�	�%RXFKDUG��������5RZODQG��������

6�VSUHPLQMDQMHP�YVHEQRVWL�YRGH��PLQHUDORY� LQ�SURWH�
LQRY� VH� QH� VSUHPLQMD� OH� NHPLáQD� VWUXNWXUD� SRVDPH]QLK
WNLY�� WHPYHá� WXGL� QMLKRYD� IXQNFLRQDOQRVW�� =HOR� SRPHP�
EHQ� SULVSHYHN� N� VSUHPHPEL� DHUREQH� XáLQNRYLWRVWL� áOR�
YHND�Y�REGREMX�DGROHVFHQFH�LPDMR�KRUPRQVNH�VSUHPHP�
EH� �VSROQLK�KRUPRQL��NDWHKRODPLQL���NL�VR�ÊH�]ODVWL�Y� WHP
REGREMX� SRVHEHM� YHOLNH� �%LWDU� HW� DO��� ������� 7DNR� VH
92�PD[�SUL� IDQWLK�RG����GR����� OHWD�SRYHáD�]D�������SUL
GHNOHWLK�SD�]D������$UPVWURQJ�HW�DO����������)DQWMH�LPDMR
UHO��92�PD[�HQDN�NRW�PODGL�PRÊNL��3UL�GHNOHWLK�SD� VH� UHO�
92�PD[� ]PDQMÊXMH� RG� SXEHUWHWH� GR� RGUDVORVWL� �0HHQ�
�������3R�PQHQMX�3HWWHUVHQD� HW� DO�� ������� MH�SRYHáDQMH
SRGNRÌQH�PDÊáREH��SUL�GHNOHWLK�Y�REGREMX�SXEHUWHWH��SR

YVHM� YHUMHWQRVWL� UD]ORJ�� GD� VH� SURSRUFLRQDOQR� WHOHVQD
PDVD�SRYHáXMH�EROM�NRW�92�PD[�

8JRWRYLWYH� NDÌHMR�� GD� PHG� QRUPDOQR� UDVWMR� LQ
UD]YRMHP� QD� SRYHáDQMH� DHUREQH� XáLQNRYLWRVWL� YSOLYD
L]EROMÊDQMH�PDNVLPDOQH� IUHNYHQFH� VUFD� �0F&DQQ��������
5D]LVNDYD�-DQ]D�LQ�0DKRQH\D��������NDÌH��GD�SUL�IDQWLK�
VWDULK�RG���GR���� OHW��SRYHáDQMH�PLÊLáQH�PDVH� LQ�SRYH�
áDQMH� PDVH� OHYHJD� YHQWULNOD� SRMDVQL� ���� YDULDELOQRVWL
DHUREQH� XáLQNRYLWRVWL�� 3RYHáDQMH� PLÊLáQH� PDVH� LQ� WH�
OHVQH�YLÊLQH�SUL�HQDNR�VWDULK�GHNOHWLK�SRMDVQL�����YDULD�
ELOQRVWL� DHUREQH� XáLQNRYLWRVWL��0HG� SXEHUWHWR� VH� RWURN�
RP��NL�SULGRELMR�YHOLNR�NROLáLQR�PLÊLáQH�PDVH��YNOMXáQR�V
VUáQR��� L]UHGQR� L]EROMÊD� DEVROXWQD� DHUREQD� XáLQNRYLWRVW
�92�PD[���8JRWRYLWYH�*RUDQD�HW�DO���������SULND]XMHMR��GD
LPD�PLÊLáQD�PDVD�QDMYHáML�YSOLY�QD�92�PD[� �PO�PLQ���GD
SD� PDÊáREQD� PDVD� QLPD� QREHQHJD� YSOLYD� QD� 92�PD[

�PO�PLQ��� 0DÊáREQD� PDVD� LQ� RGYHáQD� WHOHVQD� WHÌD� QH
QDND]XMHWD�QD�]PDQMÊDQR�VSRVREQRVW�PDNVLPDOQH�DHURE�
QH�XáLQNRYLWRVWL��DPSDN�EROM�QD�WR��GD�LPD�RGYHáQD�PDÊ�
áRED� ÊNRGOMLY�XáLQHN�QD� VXE�PDNVLPDOQR�DHUREQR�XáLQ�
NRYLWRVW��5D]LVNDYD�9VHWXORYH� LQ�%XQFD� ������� SRWUMXMH�
GD� GHOHÌ�PDÊáREQHJD� WNLYD� SUL� GHEHOLK� ÌHQVNDK� ������
������ PDÊáREQHJD� WNLYD��� VWDULK� RG� ��� GR� ��� OHW�� QH
YSOLYD�QD�UHODWLYQR�92�PD[�

9� QDÊL� UD]LVNDYL� VPR� ÌHOHOL� XJRWRYLWL� YSOLY� GLPHQ]LM
WHOHVQH�VHVWDYH�QD�DHUREQR�XáLQNRYLWRVW�RWURN�PHG���� LQ
��� OHWL�� 8JRWRYLWL� VPR� ÌHOHOL�� NDWHUH� GLPHQ]LMH� WHOHVQH
VHVWDYH��NRW�VR�WHOHVQD�YLÊLQD��WHOHVQD�WHÌD��PLÊLáQD�PDVD�
PDÊáREQR� WNLYR� LQ� NRVWQR� WNLYR�� QDMEROMH� QDSRYHGXMHMR
GLQDPLNR� DHUREQH� XáLQNRYLWRVWL� SUL� RWURFLK� Y� ]DáHWQHP
REGREMX�DGROHVFHQFH�

0(72'(�'(/$

9]RUHF�SUHLVNRYDQFHY

9]RUHF�SUHLVNRYDQFHY� MH�VHVWDYOMDOR����QDNOMXáQR� L]�
EUDQLK�RVQRYQRÊROVNLK�RWURN������XáHQFHY� LQ����XáHQN�
3RYSUHáQD� VWDURVW� PHUMHQFHY� MH� ELOD� ����� �� ���� OHWD�
2WURFL� QLVR� ELOL� WUHQLUDQL�� DPSDN� VR� ELOL� YNOMXáHQL� Y
UD]OLáQH�ÊSRUWQH�GHMDYQRVWL�Y�ÊROL��=D�SRWUHEH�ÊWXGLMH�VPR
Y]RUHF� RWURN� UD]GHOLOL� Y� GYH� VWDURVWQL� VNXSLQL�� 9�PODMÊL
VWDURVWQL�VNXSLQL�MH�ELOR����RWURN��VWDURVW�������������OHWD��
Y�VWDUHMÊL�SD����RWURN��VWDURVW�������������OHWD���9VL�VR�ELOL
QDWDQáQR� VH]QDQMHQL� ]� QDPHQRP� UD]LVNDYH�� V� SURWRNR�
ORP�PHUMHQM�� REYH]QRVWPL� LQ� PRUHELWQLPL� SRVOHGLFDPL
PHULWHY��3UDY� WDNR�VPR�QDPHQ�UD]LVNDYH��FHORWHQ�PHUVNL
SRVWRSHN��REYH]QRVWL�RWURN�LQ�PRUHELWQH�SRVOHGLFH�PHUL�
WHY�SUHGVWDYLOL�SLVQR��QD�VHVWDQNX�SD�WXGL�YVHP�VWDUÊHP�Y
UD]LVNDYR�YNOMXáHQLK�RWURN��3LVQR�SULYROMHQMH�N�VRGHORYD�
QMH� Y� PHULWYDK� VR� GDOL� WDNR� RWURFL� NRW� QMLKRYL� VWDUÊL�
6RJODVMH� N� WHM� ID]L� UD]LVNDYH� LQ�PHUVNLP� SRVWRSNRP� MH
GDOD�WXGL�0HGLFLQVND�HWLáQD�NRPLVLMD�

� *30���23�%IH�GNRE�QPNEL9� QPNELJE�RKHQIAJ
�k�%/�%QPNEL�IEJ9� BNAGRAJ?=�ON?=
"�3,�I=T�%H�IEJ9���*30�%H�GNRE�IEJ9�k�=�R�N=VHEG=�,��%IH
,������IH�GNRE9
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(NVSHULPHQWDOQL�SRVWRSHN

3UHLVNRYDQFL� VR�RSUDYLOL� DQWURSRPHWULMVNH�PHULWYH� LQ
WHVW�PDNVLPDOQH�DHUREQH�PRáL�QD�WHNRáL�SUHSURJL�

$QWURSRPHWULàQH�PHULWYH���6HVWDYD�WHOHVD
7HOHVQD�PDVD��$7��LQ�YLÊLQD� �$9��VWD�ELOL� L]PHUMHQL�]

����NJ�R]������FP�QDWDQáQRVWL��0LÊLáQD�PDVD� �$0,6�� MH
ELOD� L]UDáXQDQD� �HQDáEL� �� LQ� ��� QD� RVQRYL� REVHJRY� LQ
NRÌQLK�JXE��.*��QD��QDGODKWL��SRGODKWL��VWHJQX�LQ�PHáLK
�0DWLHJND��������

.RVWQD�PDVD��$.26��MH�ELOD�L]UDáXQDQD��HQDáED����QD
RVQRYL�SUHPHUD�QDGODKWQLFH��$3.20���SUHPHUD�]DSHVWMD
�$3=��� SUHPHUD� NROHQD� �$3.2/�� LQ� SUHPHUH� JOHÌQMD
�$3*���0DWLHJND��������

0DVD�PDÊáREQHJD�WNLYD��$0$67�� MH�ELOD� L]UDáXQDQD
�HQDáEH����������QD�RVQRYL�NRÌQLK�JXE��ELFHSVD��$.*%��
SRGODKWL� �$.*3���VWHJQD��$.*6���PHá��$.*0���QD�SUVLK
�$.*35��� QD� WUHEXKX� �$.*7�� LQ� WHOHVQH� SRYUÊLQH� �73��
PDVH��$7��LQ�YLÊLQH��$9���0DWLHJND��������

�HQDáED���
$0,6��NJ�� ��������Õ�%+�Õ�U�

�HQDáED���
U�  � �$21�$23�$26�$20�� Õ� �������� �� �$.*%�
$.*3�$.*6�$.*0��Õ����

�HQDáED���
$.26� ��$3.20�$3=�$3.2/�$3*����Õ�$9�Õ����

�HQDáED���
$0$67� ������Õ�G�Õ�73

�HQDáED���
73� ���������Õ�$7���Õ�$9��

�HQDáED���
G� ��$.*%���$.*6���$.*0���$.*35���$.*7����

7HVW�PDNVLPDOQH�DHUREQH�PRàL
$HUREQR� PRá� RWURN� VPR� L]PHULOL� V� WHVWRP� V

VWRSQMHYDQR�KLWURVWMR�QD�WHNRáL�SUHSURJL�SUL����QDNORQD
�%XQF�HW�DO���������=DáHWQD�KLWURVW�WHND�MH�ELOD���NP�K�LQ
VH�MH�SRYHáHYDOD�YVDNR�PLQXWR�]D���NP�K�GR�KLWURVWL��NL
MR�MH�SRVDPH]QLN�ÊH�]PRJHO��3UHG�WHVWRP�MH�YVDN�RSUDYLO
RJUHYDQMH����PLQXW����PLQ�SUL�KLWURVWL���NP�K�LQ���PLQ�SUL
KLWURVWL���NP�K�EUH]�QDNORQD�SUHSURJH��LQ���PLQXWH�WHND
EUH]�QDNORQD�SUL�KLWURVWL� �� NP�K��3R�NRQáDQHP� WHVWX� MH
VOHGLOD���PLQXWQD�KRMD�]D�XPLULWHY��=D�DQDOL]R�L]GLKDQLK
SOLQRY� PHG� WHVWRP� MH� ELOD� XSRUDEOMHQD� SUHQRVQD� WHOH�
PHWULMVND� HQRWD� .�E�&RVPHG� �,WDOLMD�� �VLVWHP� 
EUHDWK� E\
EUHDWK
��� NL� MH� ELOD� NDOLEULUDQD� SUHG� YVDNLP� WHVWRP� Y
VNODGX� ]� QDYRGLOL� SURL]YDMDOFD�� 3UHGQRVW� SUHQRVQH� WHOH�
PHWULMVNH�QDSUDYH�MH�Y�WHP��GD�]DUDGL�SUHSURVWH�XSRUDEH
�PDVND�QD�REUD]X�PHUL� L]PHQMDYR�SOLQRY�� LQ�QL]NH� WHÌH
�WHKWD� VDPR� ���J�� RPRJRáD� RSUDYOMDQMH� PHULWHY� PHG
VDPR� DNWLYQRVWMR� QD� WHUHQX� R]LURPD� Y� VLWXDFLMVNHP
RNROMX��NRW�WXGL�SR�VWDQGDUGQLK�SURWRNROLK�Y�ODERUDWRULMX�

3UHLVNDYH�LQ�PHULWYH

2SUDYOMHQH�VR�ELOH�VOHGHáH�SUHLVNDYH�LQ�PHULWYH�
� PHUMHQMH� UHVSLUDWRUQLK� VSUHPHQOMLYN� LQ�YDULDEHO�SOLQ�

VNH�L]PHQMDYH�
� PHUMHQMH�NRQFHQWUDFLMH�ODNWDWD�Y�NUYL�LQ
� PHUMHQMH�VUáQHJD�XWULSD�

5HVSLUDWRUQH�VSUHPHQOMLYNH�LQ�YDULDEOH�SOLQVNH
L]PHQMDYH

0HUMHQMH� UHVSLUDWRUQLK�VSUHPHQOMLYN� LQ�YDULDEHO�SOLQ�
VNH� L]PHQMDYH� MH� ELOR� RSUDYOMHQR� V� SRPRáMR� SUHQRVQH
WHOHPHWULMVNH�HQRWH�.�E�&RVPHG�� ,]PHUMHQH� VR�ELOH� VOH�
GHáH�YDULDEOH�
� IUHNYHQFD�GLKDQMD��)'�
� YGLKQL�YROXPHQ��79�
� QDMYHáMD�YHQWLODFLMD��9HPD[�
� HNYLYDOHQW�GLKDQMD��9H�92��
� NROLáLQD�&2��Y�L]GLKDQHP�]UDNX��9&2�PD[�
� SRUDED� NLVLND� �92�PD[�� Y� DEVROXWQLK� �O�PLQ�� LQ� UHOD�

WLYQLK�YUHGQRVWLK��PO�PLQÕNJ�
� UHVSLUDWRUQL�NYRFLHQW��5(5�
� NLVLNRY�SXO]��2�SXO]��

9VH� VSUHPHQOMLYNH� VR� ELOH� PHUMHQH� YHV� áDV� RSUDY�
OMDQMD�WHVWQHJD�SURWRNROD�

6UàQL�XWULS��+5�
6UáQL� XWULS� �+5�� MH� ELO� VSUHPOMDQ� V� SRPRáMR� PH�

ULOQLNRY�VUáQHJD�XWULSD�3RODU�LQ�WHOHPHWULMVNH�HQRWH�3RODU
�2XOX��)LQVND��

6WDWLVWLÞQH�PHWRGH

,]UDáXQDQD� MH�ELOD�NRUHODFLMD� �3HDUVRQRY� U��PHG�PH�
KDQL]PL�DHUREQH�XáLQNRYLWRVWL� LQ�PRUIRORÊNLPL�PHUDPL�
=D�XJRWDYOMDQMH�YSOLYD�PRUIRORÊNLK�GLPHQ]LM�QD�DHUREQR
XáLQNRYLWRVW�RWURN�MH�ELOD�XSRUDEOMHQD�UHJUHVLMVND�DQDOL]D
�PHWRGD�(QWHU�� LQ�YHá�IDNWRUVND�DQDOL]D�NRYDULDQFH��6WD�
WLVWLáQD�]QDáLOQRVW� MH�ELOD� VSUHMHWD� V����DOID�QDSDNR�SUL
GYRVPHUQHP�WHVWLUDQMX�

5(=8/7$7,

3UHLVNRYDQFL� VR�ELOL�YLVRNL� �$9���������������FP� LQ
LPHOL� ����� �� ����� NJ� WHOHVQH� PDVH� �$7��� 3RUD]GHOLWHY
WHOHVQH� PDVH� �$7�� MH� ELOR� VOHGHáH�� ����� NJ� �������
PLÊLáQH� PDVH� �$0,6��� ����� NJ� �������� NRVWQH� PDVH
�$.26�� LQ� ���� NJ� �������� PDVH� PDÊáREQHJD� WNLYD
�$0$67��� 9� WHVWX� QDMYHáMH� DHUREQH� PRáL� VR� GRVHJOL
DEV�92�PD[� ����� �� ����� O�PLQ� R]LURPD� UHO�92�PD[� ��
PO�PLQ�NJ��6UáQL�XWULS� �+5��SUL� QDMYHáMHP�QDSRUX� MH�ELO
������ �� ����� IUHNYHQFD� GLKDQMD� �)'�� ����� �� ���� YGL�
KRY�PLQ��YHQWLODFLMD��9HPD[��������������O�LQ�UHVSLUDWRUQL
NROLáQLN��5(5���������������7DE�����
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7DE�� ��� 3RYH]DQRVW� PHG� GLPHQ]LMDPL� DHUREQH� XàLQ�
NRYLWRVWL�LQ�VSUHPHQOMLYNDPL�WHOHVQH�VHVWDYH�
7DE�����&RUUHODWLRQ�EHWZHHQ�DHURELF�DELOLW\�GLPHQVLRQV
DQG�ERG\�FRPSRVLWLRQ�YDULDEOHV�

3DUDPHWHU $.26 $0,6 $0$67 $7 $9
)' ����� ����� ���� ���� �����
79 ���� ���� ���� ���� ����
9HPD[ ���� ���� ���� ���� ����
DEV��92�PD[ ���� ���� ���� ���� ����
9&2� ���� ���� ���� ���� ����
9H�92� ����� ����� ���� ����� �����
UHO��92�PD[ ���� ����� ����� ����� ����
3(5 ���� ���� ���� ���� ����
+5 ���� ���� ���� ���� ����
2��SXO] ���� ���� ���� ���� ����
GHO�92��/3 ����� ����� ����� ����� �����
-KQ@=NFAJE�PEOG�LKIAJE�OP=PEOPEÜJK�LKIAI>JKOP�GKNAH=?EFA�

$EVROXWQD� 92�PD[� MH� Y� YLVRNL� LQ� VWDWLVWLáQR� ]QDáLOQL
SRYH]DQRVWL�]�$9��$7��$.26�LQ�$0,6��5HODWLYQD�92�PD[

MH� Y�QHJDWLYQL�SRYH]DQRVWL�]�$0$67��QL� SD� RGYLVQD� RG
VWDURVWL� RWURN� LQ� WXGL� QH� RG� GUXJLK� GLPHQ]LM� WHOHVQH
]JUDGEH�� 7DNR� NRW� DEV�� 92�PD[� VR� WXGL� 9H�� 2�� SXO]� LQ
PHWDEROLáQL� IXQNFLML� �9&2�� LQ� 5(5�� VUHGQMH� DOL� PRáQR
SRYH]DQH� ]� PHUDPL� WHOHVQH� VHVWDYH�� )'� LQ� +5� VWD
QHRGYLVQL�RG�VWDURVWL�LQ�L]EUDQLK�PRUIRORÊNLK�GLPHQ]LM�

7DE�� ��� 9SOLY� GLPHQ]LM� WHOHVQH� VHVWDYH� QD� DHUREQR
XàLQNRYLWRVW� LQ� QD� SRVDPH]QHPHKDQL]PH� DHUREQH
XàLQNRYLWRVWL��

7DE�����7KH�LPSDFW�RI�ERG\�FRPSRVLWLRQ�GLPHQVLRQV�RQ
DHURELF�DELOLW\�DQG�RQ�VHSDUDWH�PHFKDQLVPV�RI�DHURELF
FDSDFLW\��

2GYLVQD
VSUHPHQOMLYND

'HOHÉ�SRMDVQMHQH
YDULDQFH��5��

)�WHVW 3

DEV��92�PD[ ���� ������ �����
UHO��92�PD[ ���� ����� �����
9H�PD[ ���� ������ �����
2��SXO] ���� ������ �����
5(5 ���� ����� �����

5HJUHVLMVND� DQDOL]D� NDÌH� PRáDQ� YSOLY� PRUIRORÊNLK
GLPHQ]LM�WDNR�QD�DHUREQR�XáLQNRYLWRVW�NRW�WXGL�QD�QMHQH
SRVDPH]QH� GLPHQ]LMH� �7DE�� ���� 0HUH� WHOHVQH� VHVWDYH� Y
QDMYHáML�PHUL�SRMDVQMXMHMR�YDULDQFR�2�SXO]D��5

� �����3
 � ������� LQ� DEV�92�PD[� �5

� ����� 3�  � �������� 9DULD�
ELOQRVW�92�PD[� �DEVROXWQR� LQ� UHODWLYQR�� WHU�2�SXO]D�QDM�
EROMH�SRMDVQMXMH�$7� �]D�DEV��92�PD[��%HWD� ��������3� 

������� ]D� UHO�� 92�PD[�� %HWD�  � ������� 3�  � ������� ]D
2�SXO]��%HWD� ��������3� ���������$0,6��]D�DEV��92�PD[�
%HWD� ��������3� ��������]D�UHO��92�PD[��%HWD� ���������3
 ��������]D�2�SXO]��%HWD� ���������3� ��������LQ�$0$67
�]D� DEV�� 92�PD[�� %HWD�  � �������� 3�  � ������� ]D� UHO�
92�PD[�� %HWD�  � �������� 3�  � ������� ]D� 2�SXO]�� %HWD�  
��������3� ��������

,]EUDQH�PHUH�WHOHVQH�VHVWDYH�SUHLVNRYDQFHY�SRMDVQLMR
���� �3�  � ������� YDULDQFH�9H�� 7R� YDULDQFR� QDMEROM� SR�
MDVQMXMH�$.26�WHU�$7�LQ�$9��YHQGDU�EHWD�NRHILFLHQWD�QH
GRVHJDWD� VWDWLVWLáQH� SRPHPEQRVWL�� 9DULDQFD� IXQNFLMH
5(5�MH�ELOD�]�L]EUDQLPL�PRUIRORÊNLPL�PHUDPL�SRMDVQMHQD
Y� PDQMÊL� PHUL� ������ 3�  � �������� )DQWMH� LPDMR� YLÊMR
DEV�92�PD[�NRW�GHNOHWD��)� ��������3� ���������3UDY�WDNR
MH�WXGL�VNXSLQD�VWDUHMÊLK�SUHLVNRYDQFHY�GRVHJOD�]QDáLOQR
YLÊMH�YUHGQRVWL�DHUREQH�XáLQNRYLWRVWL�NRW�VNXSLQD�PODMÊLK
�)� ��������3� ���������.R�L]ORáLPR�YSOLY�WHOHVQH�VHVWDYH
LQ�$7�LQ�$9��VH�UD]OLNH�Y�DHUREQL�XáLQNRYLWRVWL�PHG�IDQWL
LQ�GHNOHWL�]HOR�]PDQMÊDMR�LQ�QLVR�YHá�VWDWLVWLáQR�]QDáLOQH
�)� ��������3� ���������7XGL�YSOLY�NURQRORÊNH�VWDURVWL�QD
DHUREQR� XáLQNRYLWRVW� VH� SR� SDUFLDOL]DFLML� ]PDQMÊD� �)�  
������� 3�  � �������� 1DMSRPHPEQHMÊL� LQ� VWDWLVWLáQR� ]QD�
áLOQL�YSOLY� LPDWD�NRYDULDWL�$0,6� �3� �������� LQ�$7� �3� 
��������QD�PHML�VWDWLVWLáQH�]QDáLOQRVWL�SD�MH�ÊH�$0$67��3
 � �������� =HOR� SRGREQR� YSOLYD� QD� 2�� SXO]� L]ORáLWHY
WHOHVQLK� PHU�� 6WDWLVWLáQR� ]QDáLOQL� YSOLY� QD� ]PDQMÊDQMH
UD]OLN� PHG� VSRORPD� LQ� VWDURVWQLPD� VNXSLQDPD� LPDMR
$0,6��3� ���������$7��3� ��������LQ�$0$67��3� ��������

7XGL� Y� GUXJLK� SDUDPHWULK� DHUREQH� XáLQNRYLWRVWL� VH
UD]OLNH�PHG�VSRORPD� LQ� VWDURVWQLPD� VNXSLQDPD�SR�SDU�
FLDOL]DFLML�]QDáLOQR�]PDQMÊDMR�

5$=35$9$

=�PHUDPL� WHOHVQH� VHVWDYH� VR� ]ODVWL� Y� YLVRNL� NRUHODFLML
�QDG� ������ WLVWL�PHKDQL]PL� DHUREQH� XáLQNRYLWRVWL�� NL� MLK
GHILQLUD� SUHGYVHP� SURFHV� UDVWL�� 1DMYLÊMR� SRYH]DQRVW� ]
PHKDQL]PL�DHUREQH�XáLQNRYLWRVWL� LPDWD�$.26� LQ�$0,6�
9VHWXORYD�	� %XQF� ������� VWD� SULÊOD� GR� SRGREQH� XJRWR�
YLWYH��NMHU� MH� DEV��92�PD[�SR]LWLYQR�SRYH]DQD� ]�PLÊLáQR
PDVR� �5 �������� 3�������� SROHJ� WHJD� SD� WXGL� V� WHOHVQR
WHÌR� �5 �������� 3�������� LQGHNVRP� WHOHVQH� PDVH
�5 ��������3�������LQ�FHOLáQR�PDVR��5 ��������3�������
1LVWD�SD�XJRWRYLOD�SRYH]DYH�PHG�UHO��92�PD[� LQ�PDÊáRE�
QR�PDVR��3RGREQH�XJRWRYLWYH�VR�]DEHOHÌLOL�Y�GDQVNL� UD]�
LVNDYL��NMHU�VR�SUL���GR���OHW�VWDULK�GHáNLK�LQ�GHNOLFDK�XJR�
WRYLOL��GD�MH�DEV��92�PD[�SRYH]DQD�]�PLÊLáQR�PDVR�� WHOHV�
QR� WHÌR� LQ� WHOHVQR�YLÊLQR� �(LEHUJ�HW�DO����������5D]LVNDYD
*RUDQD� HW� DO�� ������� MH� SRND]DOD�� GD� MH� PLÊLáQD� PDVD
QDMPRáQHMÊD�GHWHUPLQDQWD�92�PD[��5 ������3���������LQ
GD�QL�]QDáLOQHJD�YSOLYD�PDÊáREQHJD�WNLYD�QD�92�PD[�

� -NE� LKO=IAVJE� NACNAOEFOGE� =J=HEVE� KVENKI=� =J=HEVE� RLHER=� LKF=OJFAR=HJED� OLNAIAJHFERG� J=� LKO=IAVJK� K@REOJK� OLNAIAJHFERGK� OK� >EHA
QLKN=>HFAJA�J=OHA@JFA� LKF=OJFAR=HJA� OLNAIAJHFERGA!��1��3��(,0��*&0� EJ��*�01�� ��!QNEJC� EJ@ERE@Q=H� NACNAOOEKJ=H� =J=HUOEO� E�A�
=J=HUOEO�KB�PDA�EIL=?P�KB�ATLH=J=PKNU�R=NE=>HAO�KJ�EJ@ERE@Q=H�@ALAJ@AJP�R=NE=>HA�PDA�BKHHKSEJC�ATLH=J=PKNU�R=NE=>HAO�SANA�QOA@!��1
�3��(,0��*&0�=J@��*�01�
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'LQDPLNR� ELRORÊNHJD� UD]YRMD� Y� áDVX� RWURÊWYD� LQ
DGROHVFHQFH�QDMEROMH�RSUHGHOMXMH�VNHOHWQL�UD]YRM��0DOLQD
	�%RXFKDUG�� ������5RZODQG�� �������'LQDPLND� UD]YRMD
VNHOHWQHJD� VLVWHPD� VH� QDMEROM� XMHPD� ]� ]QDáLOQLPL� VSUH�
PHPEDPL� �Y� REGREMX�� RWURÊWYD� LQ� DGROHVFHQFH�� 6� VWD�
URVWMR� LQ�Y]SRUHGQR�PRUIRORÊNLP� UD]YRMHP� VH�SRYHáXMH
YHOLNRVW� VUFD� LQ� SOMXá�� 3RYHáDWD� VH� VUáQR� GHOR� LQ� YHQ�
WLODFLMD��áHSUDY�VH�)'�LQ�+5�VNR]L�REGREMH�]JRGQMH�DGR�
OHVFHQFH�QH�VSUHPLQMDWD�

7XGL� UH]XOWDWL� UHJUHVLMVNH� DQDOL]H� SRWUMXMHMR�� GD� WH�
OHVQD� UDVW� �SRYHáHYDQMH� DNWLYQH� WHOHVQH� PDVH�� YSOLYD
SUHGYVHP� QD� YHQWLODFLMVNH� LQ� VUáQR� ÌLOQH� GLPHQ]LMH
DHUREQH�XáLQNRYLWRVWL�RWURN���DEV��92�PD[�

1D� UHO�� 92�PD[� LQ� PHWDEROLáQH� GLPHQ]LMH� DHUREQH
XáLQNRYLWRVWL�RWURND�SD�SRYHáHYDQMH�DNWLYQH�WHOHVQH�PDVH
QLPD�WDNR�L]UD]LWHJD�SRPHQD��9HáML�LQ�L]UD]LWR�QHJDWLYHQ
YSOLY� QD� WH� GLPHQ]LMH� LPD�$0$67�� NL� ]QLÌXMH� UHODWLYQR
DHUREQR� XáLQNRYLWRVW� áORYHND� LQ� SRYHáXMH� SULVRWQRVW
DQDHUREQHJD�PHWDEROL]PD� Y� RUJDQL]PX�� 7R� VSR]QDQMH
SRWUMXMHMR� WXGL� UH]XOWDWL�YHáIDNWRUVNH�DQDOL]H�NRYDULDQFH�
=� L]NOMXáLWYLMR� YSOLYD� GLPHQ]LM� WHOHVQH� VHVWDYH� �$0,6� LQ
$9�� UD]OLNH�PHG� VSRORPD� LQ� VWDURVWQH� UD]OLNH� Y� VUáQR�
ÌLOQLK�LQ�UHVSLUDWRUQLK�PHKDQL]PLK�DHUREQH�XáLQNRYLWRVWL
LQ� DEV�� 92�PD[� SRVWDQHMR� VWDWLVWLáQR� QHSRPHPEQH�
1DVSURWQR� SD�� NOMXE� L]ORáLWYL� YSOLYD� PRUIRORÊNLK
GLPHQ]LM�� UD]OLNH�PHG�VSRORPD� LQ�VWDURVWQLPL�VNXSLQDPL
RVWDMDMR�SUL�PHWDEROLáQL�IXQNFLML�DHUREQH�XáLQNRYLWRVWL�LQ
UHO��92�PD[��0QRJH� UD]LVNDYH�VR�SULÊOH�GR� UD]OLáQLK�XJR�
WRYLWHY� JOHGH� YSOLYD� PDÊáREQH� PDVH� QD� PDNVLPDOQR
SRUDER�NLVLND��7DNR�VWD�QD�SULPHU�UD]LVNDYL�*RUDQD�HW�DO�
������� LQ�9VHWXORYH�	�%XQFD� �������PQHQMD��GD�QL�]QD�
áLOQHJD�YSOLYD�PDÊáREQHJD�WNLYD�QD�UHO��92�PD[��3R�GUXJL
VWUDQL�SD� UD]LVNDYD�:DWDQDEH� HW� DO�� ������� NDÌH� QD� VWD�
WLVWLáQR�]QDáLOQR�SRYH]DYR�PHG� UHO��92�PD[� LQ�GHOHÌHP

PDÊáREQHJD� WNLYD� WDNR� SUL� GHáNLK� �U� � �������� NRW� GHN�
OLFDK��U� ����������VWDULK�RG����GR���� OHW�� LQ�SRXGDUMD� L]�
UD]LWL�QHJDWLYQL�XáLQHN�RGYHáQH�WHOHVQH�PDÊáREH�

5D]YRM�DHUREQH�XáLQNRYLWRVWL� �VUáQR�ÌLOQD� LQ� UHVSLUD�
WRUQD� IXQNFLMD�� QDUHNXMH� SURFHV� UDVWL��8áLQNRYLWRVW� SHUL�
IHUQLK�PHKDQL]PRY� DHUREQH� IXQNFLMH� SD� MH� SROHJ� UDVWL
�SRYHáDQMH� $0,6�� RGYLVQD� WXGL� RG� NYDOLWDWLYQLK� VSUH�
PHPE��NL�QDVWDMDMR�Y�REGREMX�]JRGQMH�DGROHVFHQFH�

6NR]L� DGROHVFHQFR� VH� NRQFHQWUDFLMD� DHUREQLK�PLÊLá�
QLK�HQFLPRY�]QLÌXMH��QDVSURWQR�SD�VH�NROLáLQD� IRVIRIUXN�
WRNLQD]H�LQ�GUXJLK�DQDHUREQLK�HQFLPRY�Y�PLÊLFL�JOHGH�QD
YUHGQRVWL� Y� SUHG�SXEHUWHWQHP� REGREMX� SRYHáD� ]D� ���
�$VWUDQG� 	� 5RGDKO�� ������ %DU�2U�� ������ 9DQ� 3UDDJK�
�������=QLÌHYDQMH�NRQFHQWUDFLMH�LQ]XOLQD�LQ�SRYHáHYDQMH
L]ORáDQMD�NDWHKRODPLQRY�Y�REGREMX�SXEHUWHWH�QHJDWLYQR
YSOLYDWD� QD� XáLQNRYLWRVW� DHUREQHJD�PHWDEROL]PD�� KNUDWL
SD� VH� SRYHáXMHWD� XáLQNRYLWRVWL� DQDHUREQH� JOLNROL]H� �$V�
WUDQG� 	� 5RGDKO�� ������ 5RZODQG�� ������ 9DQ� 3UDDJK�
������

=$./-8Ý(.

$EVROXWQD�YUHGQRVW�DHUREQH�XáLQNRYLWRVWL� RWURN� MH� Y
YLVRNL�SRYH]DQRVWL�]�QMLKRYLP�PRUIRORÊNLP�UD]YRMHP��NL
JD� QDMEROMH� SRQD]DUMDWD� UD]YRM� VNHOHWQHJD� VLVWHPD
�$.26��LQ�PLÊLáQD�PDVD��$0,6���7R�ÊH�SRVHEHM�YHOMD�]D
VUáQR�ÌLOQH� LQ� YHQWLODFLMVNH� GLPHQ]LMH� DHUREQH� XáLQNR�
YLWRVWL�� 1DVSURWQR� SD� VR� PHWDEROLáQH� IXQNFLMH� DHUREQH
XáLQNRYLWRVWL�YHOLNR�PDQM�SRYH]DQH�V�SURFHVRP�UDVWL��1D
WH� IXQNFLMH� LPDMR� SRPHPEHQ� YSOLY� WXGL� NYDOLWDWLYQH
VSUHPHPEH� RGUDÊáDQMD� �� SURFHV� ]RUHQMD�� 8áLQNRYLWRVW
PHWDEROLáQLK� GLPHQ]LM� DHUREQH� IXQNFLMH� LQ� DHUREQR
XáLQNRYLWRVW�� L]UDÌHQR� Y� UHODWLYQLK�PHUDK�� L]UD]LWR� ]QL�
ÌXMH�PDVD�PDÊáREQHJD�WNLYD��$0$67��

7+(�,1)/8(1&(�2)�%2'<�&20326,7,21�',0(16,216
21�$(52%,&�$%,/,7<�2)�&+,/'5(1

%UDQNR�Ç.2)
8QLYHUVLW\�RI�/MXEOMDQD��)DFXOW\�RI�6SRUW��6,������/MXEOMDQD��*RUWDQRYD���

(�PDLO��EUDQNR�VNRI#VS�XQL�OM�VL

9HURQLND�/��.523(-
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWHU�RI�.RSHU��,QVWLWXWH�IRU�.LQHVLRORJ\�5HVHDUFK��6,������.RSHU��*DULEDOGLMHYD��

5DGRMH�0,/,Þ
8QLYHUVLW\�RI�/MXEOMDQD��)DFXOW\�RI�6SRUW��6,������/MXEOMDQD��*RUWDQRYD���

5DGR�3,Ç27
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWHU�RI�.RSHU��,QVWLWXWH�IRU�.LQHVLRORJ\�5HVHDUFK��6,������.RSHU��*DULEDOGLMHYD��

6800$5<

7KH�PDLQ�REMHFWLYH�RI�RXU� VWXG\�ZDV� WR�DVVHVV� WKH� LQIOXHQFH�RI�PRUSKRORJLFDO�GLPHQVLRQV�RQ�FKLOGUHQ¢V�DHURELF
DELOLW\� DW� WKH� DJH� RI� ��� WR� ��� \HDUV�� 7KH� JRDO�ZDV� WR� HVWDEOLVK�PRUSKRORJLFDO� GLPHQVLRQV��ZKLFK� EHVW� H[SODLQ� WKH
DHURELF�DELOLW\�G\QDPLFV�LQ�FKLOGUHQ�GXULQJ�WKHLU�HDUO\�GD\V�RI�SXEHUW\��7KH�VDPSOH�FRPSULVHG����HOHPHQWDU\�VFKRRO
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FKLOGUHQ������ER\V�DQG����JLUOV��6DPSOH�ZDV�GLYLGHG� LQWR� WZR�JURXSV��7KH� ILUVW�JURXS�FRPSULVHG����FKLOGUHQ� �DJH�RI
�����������\UV��� WKH� VHFRQG���� FKLOGUHQ� �DJH�RI������������ \UV��� 7KH� FKLOGUHQ�ZHUH� QRQ�DWKOHWHV��$OO� FKLOGUHQ� WRRN
DQWKURSRPHWULF� PHDVXUHV� DQG� SHUIRUPHG� PD[LPDO� DHURELF� SRZHU� WHVW� RQ� WUHDGPLOO�� 7R� HVWDEOLVK� WKH� LPSDFW� RI
PRUSKRORJLFDO�GLPHQVLRQV�RQ�WKH�FKLOGUHQ¢V¢�DHURELF�FDSDFLW\��UHJUHVVLRQDO�DQG�PXOWLIDFWRU�FRYDULDQFH�DQDO\VHV�ZHUH
PDGH��7KH�UHVXOWV�UHYHDOHG�WKDW�PRUSKRORJLFDO�GLPHQVLRQV�ZHUH�LQ�KLJK�FRUUHODWLRQ��DERYH�������ZLWK�DHURELF�DELOLW\
PHFKDQLVPV� �HVSHFLDOO\� FDUGLRYDVFXODU� DQG� YHQWLODWLRQ� GLPHQVLRQV��� )DW�PDVV� �$0$67�� KDG� DQ� H[SOLFLWO\� QHJDWLYH
LPSDFW�RQ� WKH�HIILFLHQF\�RI�PHWDEROLF�GLPHQVLRQV�DQG�DHURELF�DELOLW\� �H[SUHVVHG� LQ� UHODWLYH�PHDVXUHV���)DW� IUHH�PDVV
�$0,6���ERQH�PDVV��$.26���IDW�WLVVXH�PDVV��$0$67���ERG\�PDVV��$7��DQG�KHLJKW��$9��H[SODLQ�����RI�WKH�YDULDELOLW\�UHO�
92�PD[� DQG� IURP� ���� �UHVSLUDWRU\� TXRWLHQW� �� 5(5�� WR� ���� �2�SXOVH�� YDULDELOLW\� RI� VHSDUDWH� DHURELF� FDSDFLW\
GLPHQVLRQV�� 7KH�PRVW� VLJQLILFDQW� SUHGLFWRUV� DUH� IDW� IUHH�PDVV� �$0,6��� ERG\�PDVV� �$7�� DQG� ERQH�PDVV� �$.26���$Q
H[SOLFLWO\�QHJDWLYH�LPSDFW�RQ�WKH�HIILFLHQF\�RI�PHWDEROLF�GLPHQVLRQV�RI�DHURELF�IXQFWLRQ�DQG�DHURELF�DELOLW\��H[SUHVVHG
LQ�UHODWLYH�PHDVXUHV��LV�H[HUWHG�E\�IDW�WLVVXH�PDVV��$0$67���7KH�FKLOGUHQ¢V¢�DEVROXWH�DHURELF�DELOLW\�YDOXH�LV�LQ�D�YHU\
KLJK�FRUUHODWLRQ�ZLWK� WKH� IXQFWLRQ�RI�JURZWK��ZKLFK� LV�EHVW�SUHVHQWHG�ZLWK� WKH�GHYHORSPHQW�RI� WKH� VNHOHWRQ� V\VWHP
�ERQH�PDVV� ��$.26�� DQG� IDW� IUHH�PDVV� �$0,6��� 7KLV� KROGV� WUXH� SDUWLFXODUO\� IRU� WKH� FDUGLRYDVFXODU� DQG� YHQWLODWLRQ
GLPHQVLRQV�RI�DHURELF�DELOLW\��,Q�FRQWUDVW��WKH�PHWDEROLF�IXQFWLRQV�RI�DHURELF�DELOLW\�DUH�FRUUHODWHG�ZLWK�WKH�SURFHVV�RI
JURZWK� WR�D�PXFK�VPDOOHU�H[WHQW��7KHVH� IXQFWLRQV�DUH�VLJQLILFDQWO\� LQIOXHQFHG�DOVR�E\� WKH�TXDOLWDWLYH�FKDQJHV�GXULQJ
WKH�JURZLQJ�XS�SHULRG���WKH�SURFHVV�RI�PDWXULQJ�
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$UPVWURQJ�� 1�� 	� -�� 5�� :HOVKPDQ� �������� $VVHVVPHQW
DQG� LQWHUSUHWDWLRQ� RI� DHURELF� ILWQHVV� LQ� FKLOGUHQ� DQG
DGROHVFHQWV�� ([HUFLVH� DQG� 6SRUW� 6FLHQFHV� 5HYLHZV�� ���
��������
$UPVWURQJ��1��	�-��5��:HOVKPDQ���������'HYHORSPHQW
RI� DHURELF� ILWQHVV� GXULQJ� FKLOGKRRG� DQG� DGROHVFHQFH�
3HGLDWULFV�([HUFLVH�6FLHQFH��������������
$UPVWURQJ��1��� -��:LOOLDPV�� -�� %ROGLQJ�� 3��*DQWOH� 	� %�
.LUE\� �������� 7KH� SHDN� R[\JHQ� XSWDNH� RI� %ULWLVK
FKLOGUHQ�ZLWK�UHIHUHQFH�WR�DJH��VH[�DQG�VH[XDO�PDWXULW\�
(XURSHDQ� -RXUQDO� RI� $SSOLHG� 3K\VLRORJ\� DQG� 2FFX�
SDWLRQDO�3K\VLRORJ\�����������������
$VWUDQG�� 3��2�� 	� .�� 5RGDKO� �������� 7H[WERRN� RI� ZRUN
SK\VLRORJ\���UG�HG��0F*UDZ�+LOO��1HZ�<RUN�
%DU�2U�� 2�� �������� 7KH� FKLOG� DQG� DGROHVFHQW� DWKOHWH�
%ODFNZHOO�6FLHQFH��/RQGRQ�
%LWDU��$��� -��9HUQHW�� -��&RXGHUW�	�0��9HUPRUHO� �������
/RQJLWXGLQDO� FKDQJHV� LQ� ERG\� FRPSRVLWLRQ�� SK\VLFDO
FDSDFLWLHV� DQG� HQHUJ\� H[SHQGLWXUH� LQ� ER\V� DQG� JLUOV
GXULQJ� WKH�RQVHW�RI�SXEHUW\�� (XURSHDQ� -RXUQDO�RI�1XWUL�
WLRQ�����������������
%XQF�� 9��� -�� +HOOHU�� -�� /HVR�� 6�� 6SU\QDURYD� 	� 5�� =GD�
QRZLF]� ��������9HQWLODWRU\� WKUHVKROG� LQ� YDULRXV� JURXSV
RI�KLJKO\�WUDLQHG�DWKOHWHV��,QWHUQDWLRQDO�-RXUQDO�RI�6SRUWV
0HGLFLQH����������������
(LEHUJ��6���+��+DVVHOVWURP��9��*URQIHOGW��.��)UREHUJ�� -�
6YHQVVRQ� 	� /�� %�� $QGHUVHQ� �������� 0D[LPXP� R[\JHQ
XSWDNH� DQG� REMHFWLYHO\� PHDVXUHG� SK\VLFDO� DFWLYLW\� LQ
'DQLVK� FKLOGUHQ� ���� \HDUV� RI� DJH�� WKH� &RSHQKDJHQ
VFKRRO�FKLOG�LQWHUYHQWLRQ�VWXG\��%ULWLVK�-RXUQDO�RI�6SRUWV
0HGLFLQH������������������
*RUDQ��0���'��$��)LHOGV��*��5��+XQWHU��6��/��+HUG�	�5��/�
:HLQVLHU���������7RWDO�ERG\�IDW�GRHV�QRW�LQIOXHQFH�PD[L�

PDO�DHURELF�FDSDFLW\��,QWHUQDWLRQDO�-RXUQDO�RI�2EHVLW\�DQG
5HODWHG�0HWDEROLF�'LVRUGHUV�����������������
-DQ]��.��)��	�/��7��0DKRQH\���������7KUHH�\HDU� IROORZ�
XS� RI� FKDQJHV� LQ� DHURELF� ILWQHVV� GXULQJ� SXEHUW\�� WKH
0XVFDWLQH� 6WXG\�� 5HVHDUFK� 4XDUWHUO\� IRU� ([HUFLVH� DQG
6SRUW�������������
0DOLQD�� 5�� 0�� 	� &�� %RXFKDUG� �������� *URZWK�� PDWX�
UDWLRQ��DQG�SK\VLFDO�DFWLYLW\��+XPDQ�.LQHWLFV��,OOLQRLV�
0DWLHJND�� -�� �������� 7KH� WHVWLQJ� RI� SK\VLFDO� HIILFLHQF\�
$PHULFDQ�-RXUQDO�RI�3K\VLFDO�$QWKURSRORJ\�������������
0F&DQQ��'�� -�� ��������%RG\� VL]H�DQG�92�SHDN�� D� QHZ
SHUVSHFWLYH"� ,QWHUQDWLRQDO� -RXUQDO� RI� 6SRUWV� 0HGLFLQH�
�������������
0HHQ��+��'����������3K\VLFDO�DFWLYLW\�LQ�FKLOGUHQ�DQG�DGR�
OHVFHQWV�LQ�UHODWLRQ�WR�JURZWK�DQG�GHYHORSPHQW��7LGVVNULIW
IRU�GHQ�1RUVNH�/DHJHIRUHQLQJ���������������������
3HWWHUVHQ�� 6�� $��� 3�� 0�� )UHGULNVHQ� 	� (�� ,QJMHU� �������
7KH�FRUUHODWLRQ�EHWZHHQ�SHDN�R[\JHQ�XSWDNH��92�SHDN�
DQG� UXQQLQJ� SHUIRUPDQFH� LQ� FKLOGUHQ� DQG� DGROHVFHQWV�
DVSHFWV�RI�GLIIHUHQW�XQLWV��6FDQGLQDYLDQ�-RXUQDO�RI�0HGL�
FLQH�DQG�6FLHQFH�LQ�6SRUWV�����������������
5RZODQG��7��:����������'HYHORSPHQWDO�([HUFLVH�3K\VLR�
ORJ\��+XPDQ�.LQHWLFV��,OOLQRLV�
9DQ� 3UDDJK�� (�� �������� 'HYHORSPHQW� RI� DQDHURELF
IXQFWLRQ� GXULQJ� FKLOGKRRG� DQG� DGROHVFHQFH�� 3HGLDWULFV
([HUFLVH�6FLHQFH�����������������
9VHWXORYD�� (�� 	� 9�� %XQF� �������� (IIHFW� RI� ERG\� FRP�
SRVLWLRQ� RQ� SK\VLFDO� ILWQHVV� DQG� IXQFWLRQDO� FDSDFLW\� LQ
REHVH�ZRPHQ��&DVRSLV�/HNDU�&HVND�������������������
:DWDQDEH�� .��� )�� 1DNDGRPR� 	� .�� 0DHGD� �������� 5H�
ODWLRQVKLS� EHWZHHQ� ERG\� FRPSRVLWLRQ� DQG� FDUGLRUHVSL�
UDWRU\� ILWQHVV� LQ� -DSDQHVH� MXQLRU� KLJK� VFKRRO� ER\V� DQG
JLUOV��7KH�$QQDOHV�RI�3K\VLRORJLFDO�$QWKURSRORJ\��������
��������
:LOPRUH�� -�� +�� 	� '�� /�� &RVWLOO� �������� 3K\VLRORJ\� RI
VSRUW�DQG�H[HUFLVH��+XPDQ�.LQHWLFV��,OOLQRLV�


