
$11$/(6�©�6HU��KLVW��QDW��©����©������©��

���

3UHJOHGQL�áODQHN �8'.�����������������������
3UHMHWR������������

.5$626/291(�5$=,6.$9(�35,�*5$',79,�$972&(67
35(.�6/29(16.(*$�.5$6$

0DUWLQ�.1(=�	�7DGHM�6/$%(
&J
PEPQP�V=�N=VEOGKR=JFA�GN=O=�7/ �0�72�0&������-KOPKFJ=�1EPKR�PNC��

"�I=EH!�GJAV$VN?�O=VQ�OE

,=9/(Þ(.

.UDVRVORYFL� VRGHOXMHPR�SUL� JUDGLWYL� DYWRFHVW�QD�NUDVX�� 6�SUHGKRGQLPL� ÈWXGLMDPL�]�QDßUWRYDOFL� L]ELUDPR� WUDVH�� ]
UHGQLP� NUDVRVORYQLP� QDG]RURP� RE� JUDGLWYL� FHVWH� SD� SUHXßXMHPR� QD� QRYR� RGNULWH� NUDÈNH� SRMDYH�� JUDGLWHOMHP
SRPDJDPR�SUHPRVWLWL�NUDÈNH�]QDßLOQRVWL�LQ�MLK�KNUDWL�ßLPYHß�RKUDQLWL��3UL�JUDGLWYL�QDMQRYHMÈHJD�GHOD�DYWRFHVW�VH�MH�QD
���NP� WUDVH�RGSUOR�YHß�NRW����� MDP��5D]OLßQH�YUVWH� MDP�RGVHYDMR� UD]YRM�SUHWRßQR�RGWRßQHJD� YRGRQRVQLND� ]DUDGL
QLÊDQMD�JODGLQH�SRG]HPHOMVNH�YRGH�LQ�NUDÈNHJD�SRYUÈMD�

.OMXÞQH�EHVHGH��JUDGQMD�DYWRFHVW��.UDV��NUDÊND�MDPD��NODVLáQL�NUDV��6ORYHQLMD
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8Q�JUXSSR�GL�FDUVRORJL�FROODERUD�DOOD�FRVWUX]LRQH�GL�DXWRVWUDGH�VXO�&DUVR��&RQ�VWXGL�SUHOLPLQDUL�HIIHWWXDWL�DVVLHPH
DL� SURJHWWLVWL� YHQJRQR� VHOH]LRQDWL� L� SHUFRUVL��PHQWUH� FRQ� XQ� FRQWUROOR� FDUVRORJLFR� FRVWDQWH� GXUDQWH� OD� FRVWUX]LRQH
DXWRVWUDGDOH�YHQJRQR�VWXGLDWL�QXRYL�IHQRPHQL�FDUVLFL�� ,O�JUXSSR�GL�VWXGLRVL�DLXWD�L�FRVWUXWWRUL�D�VXSHUDUH�JOL�RVWDFROL
GRYXWL� DOOH� FDUDWWHULVWLFKH� FDUVLFKH� H� FROODERUD� QHOOD� VDOYDJXDUGLD� GL� WDOL� SHFXOLDULWi�� 'XUDQWH� OD� FRVWUX]LRQH� GHOOD
SDUWH�DXWRVWUDGDOH�SL|�UHFHQWH��VX����NP�GL�SHUFRUVR�VRQR�HPHUVH�SL|�GL�����JURWWH��'LYHUVL� WLSL�GL�JURWWH�ULIOHWWRQR
O
HYROX]LRQH� GL� IOXVVL� DFTXLIHUL� WUDSDVVDQWL� HG� HIOXVVL�� GRYXWD� DOO
DEEDVVDPHQWR� GHO� OLYHOOR� GHOO
DFTXD� VRWWHUUDQHD� H
GHOOD�VXSHUILFLH�FDUVLFD�

3DUROH�FKLDYH��FRVWUX]LRQH�GL�DXWRVWUDGH��&DUVR��JURWWD�FDUVLFD��FDUVR�FODVVLFR��6ORYHQLD
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(GHQ�YHáMLK�SURMHNWRY��NL�SRWHNDMR�Y�6ORYHQLML��MH�SR�
YH]DWL�GUÌDYR�V�VRGREQLPL�DYWRFHVWDPL��6NRUDM�SRORYLFD
6ORYHQLMH�MH�NUDÊNH�LQ�YHá�NRW�SRORYLFD�YRGD��V�NDWHULPL
VH�RVNUEXMHPR��MH�L]�NUDÊNLK�YRGRQRVQLNRY��6ORYHQLMD�MH
GHÌHOD�NODVLáQHJD�.UDVD��NL� MH�GDO� LPH�]D� WR�VYRMHYUVWQR
SRNUDMLQR� QD� NDUERQDWQLK� NDPQLQDK� ÊWHYLOQLP� MH]LNRP
VYHWD� LQ� VH� MH�QD�QMHP�]DáHOR� UD]YLMDWL�NUDVRVORYMH��2E�
áXWOMLYD�NUDÊND�SRNUDMLQD� WRUHM� WHUMD�RG�QDV�QMHQR�GREUR
SR]QDYDQMH�LQ�WUXG�]D�QMHQR�RKUDQMDQMH��KNUDWL�SD�MH�VH�
YHGD�SRPHPEHQ�GHO�QDÊH�QDUDYQH�LQ�NXOWXUQH�GHGLÊáLQH�

.UDVRVORYFL� ÌH� YUVWR� OHW� VRGHOXMHPR� SUL� QDáUWRYDQMX
LQ� JUDGLWYL� DYWRFHVW� QD� NUDVX� �.RJRYÊHN�� ������ �����
.QH]� HW� DO��� ������ .QH]� 	� ÉHEHOD�� ������ ÉHEHOD� 	
0LKHYF�� ������ 6ODEH�� ������ ����D�� ����E�� ������ 0L�
KHYF�� ������ ������0LKHYF� 	� =XSDQ�+DMQD�� ������ .R�
JRYÊHN� HW� DO�������� 0LKHYF� HW� DO�������� ÉHEHOD� HW
DO��������%RVDN�HW�DO���������.QH]�	�6ODEH�������������
����������D������E��������.QH]�HW�DO����������������3UL
L]ELUL� WUDVH� DYWRFHVW� LQ� ÌHOH]QLÊNLK� SURJ� VR� Y� RVSUHGMX
XSRÊWHYDQMH�FHORYLWRVWL�NUDÊNH�SRNUDMLQH��SULSRURáLOD�SR
L]RJLEDQMX� SRPHPEQHMÊLP� SRYUÊLQVNLP� NUDÊNLP� SRMD�
YRP��YUWDáH��SROMD��XGRUQLFH��NUDÊNH�VWHQH��LQ�ÌH�]QDQLP
MDPDP�� 3RVHEQR� SR]RUQRVW� SRVYHáDPR� YSOLYX� JUDGLWYH
LQ� XSRUDEH� DYWRFHVW� QD� NUDÊNH� YRGH�� $YWRFHVWH� QDM� EL
]DWR�ELOH�QHSUHSXVWQH��YRGH�V�FHVWLÊáD�VH�QDPUHá�QDMSUHM
]EHUHMR�Y� ORYLOFLK�ROM� LQ� VR�QDWR� SUHáLÊáHQH� VSXÊáHQH�Y
NUDV�

3UHXáHYDOL� VPR� YSOLYH� SURPHWQLF� QD� NUDÊNR� YRGR�
.RJRYÊHN��������������MH�XJRWDYOMDOD�VHVWDYR�RQHVQDÌH�
QRVWL� YRGD�� NL� VH� YVDNRGQHYQR� VWHNDMR� ]� DYWRFHVW�� 9
VWRMHáLK� YRGDK�� NDWHULK� PDQMÊH� NROLáLQH� VPR� QDÊOL� Y
MDPDK�RE�SURPHWQLFDK��VR�ELOH�WXGL�VOHGL�PLQHUDOQLK�ROM
�.QH]�HW�DO���������

0HG� JUDGLWYLMR� DYWRFHVW� SD� RSUDYOMDPR� NUDVRVORYQL
QDG]RU��3UHXáXMHPR�QD�QRYR�RGNULWH�NUDÊNH�SRMDYH�NRW
SRPHPEHQ�GHO�QDÊH�QDUDYQH�GHGLÊáLQH��VYHWXMHPR�QDáLQ
QMLKRYH�RKUDQLWYH��áH� MH� WR�]DUDGL�JUDGEHQLK�GHO� OH�PR�
JRáH�� QDÊD� QRYD� VSR]QDQMD� SD� VR� WXGL� Y� SRPRá� JUDGL�
WHOMHP��6O������3ULGRELOL�VPR�YUVWR�QRYLK� L]VOHGNRY�R�RE�
OLNRYDQMX� LQ� UD]YRMX� NUDÊNHJD� SRYUÊMD�� HSLNUDVD� LQ� SUH�
YRWOMHQRVWL�YRGRQRVQLND��1D����NLORPHWULK�DYWRFHVW��NL�VR
ELOH� Y� ]DGQMLK� OHWLK� ]JUDMHQH� QD�.UDVX�� MH� ELOR� QD� QRYR
RGNULWLK�YHá�NRW�����MDP�

9� SULVSHYNX� SUHGVWDYOMDYD� QDÊH� YHáOHWQH� L]NXÊQMH
SUHXáHYDQMD�NUDÊNLK�SRMDYRY�RE�JUDGLWYL�FHVW��NMHU�VRGH�
OXMHPR�SUL�QDáUWRYDQMX�LQ�QDG]RUX�JUDGQMH�WHU�GRGDMDYD
QDMQRYHMÊD� VSR]QDQMD�� 6RGLYD�� GD� QHNDWHULP� VLFHU� ]QD�
QLP� NUDÊNLP� SRMDYRP� SRVYHáDPR� SUHPDOR� SR]RUQRVWL�
2VUHGRWRáLOD�VYD�VH�QD�SULPHUH�V�NODVLáQHJD�.UDVD��NUDVD�
NL� MH�GDO� LPH�]D�SRNUDMLQH�QD�NDUERQDWQLK�NDPQLQDK� LQ
QD�NDWHUHP�VH�MH�]DáHOR�UD]YLMDWL�NUDVRVORYMH�

6O�� ��� 5D]LVNDYH� MDPH�� NDWHUH� VWURS� VH� MH� XGUO� ]DUDGL
PLQLUDQMD�PHG�JUDGLWYLMR�DYWRFHVWH�SUL�'LYDàL�
)LJ�����([SORUDWLRQ�RI�WKH�FDYH�ZKRVH�URRI�FROODSVHG�GXH
WR� EODVWLQJ� GXULQJ� WKH� PRWRUZD\� FRQVWUXFWLRQ� QHDU
'LYDàD�

1$Ý5729$1-(

3UL� QDáUWRYDQMX� FHVW� V� NUDVRVORYQHJD� YLGLND� RYUHG�
QRWLPR�NUDÊNR�SRYUÊMH��NUDÊNR�SRG]HPOMH��KLGURORÊNH�SR�
VHEQRVWL�LQ�RFHQLPR�WXGL�SUHGVWDYOMHQH�YDULDQWH��.MHUNROL
QD�NUDVX��NMHU�JUDGLPR�FHVWH��QDOHWLPR�QD�ÊWHYLOQH�NUDÊNH
SRMDYH�� YUWDáH� �6O�� ���� ]DSROQMHQH� DOL� SUD]QH� YRWOLQH� WHU
VHJPHQWH� VWDULK� DOL� UHFHQWQLK� GUHQDÌQLK� SRWL� VNR]L� NUDV
�6O������ÉWHYLOQH�NUDÊNH�MDPH�SD�MH�GHQXGDFLMD�ÌH�UD]JDOLOD
LQ� MLK� ODKNR� SUHSR]QDPR� QD� SRYUÊMX� NUDVD�� 9� ]DGQMHP
áDVX�MH�MDPDP�EUH]�VWURSD��NL�VR�ELOH��RGNULWH��SUDY�PHG
JUDGLWYLMR�DYWRFHVW��SRVYHáHQD�SRVHEQD�SR]RUQRVW��=DYH�
GDPR�VH��GD�NYDOLWHWQD�NUDVRVORYQD�ÊWXGLMD�SRGURáMD��QD
NDWHUHP� VH� QDáUWXMH� SURPHWQLFD�� RPRJRáD� GREHU� L]ERU
WUDVH�LQ�MH�HQR�L]PHG�WHPHOMQLK�L]KRGLÊá�]D�QDáUWRYDQMH
JUDGLWYH�Y�VYRMHYUVWQL�LQ�REáXWOMLYL�SRNUDMLQL�

9�SUYHP�NRUDNX�V�SRPRáMR�REMDYOMHQH� OLWHUDWXUH��DU�
KLYRY� LQ� UD]OLáQLK� ]ELUN� ]EHUHPR� ]QDQMH� R� SRYUÊLQVNLK
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6O�� ��� =DSROQMHYDQMH� YUWDàH� ]� JUXÉàHP�� ,]� YUWDàH� VR
QDMSUHM� RGVWUDQLOL� QDSODYLQH�� 'DQHV� MH� SRG� DYWRFHVWR
PHG�.R]LQR�LQ�'LYDàR�
)LJ�����$�GROLQH�ILOOHG�XS�E\�UXEEOH�DIWHU�WKH�VHGLPHQWV
ZHUH� UHPRYHG�� 7RGD\� LW� OLHV� XQGHU� WKH� PRWRUZD\� EH�
WZHHQ�.R]LQD�DQG�'LYDàD�

NUDÊNLK�SRMDYLK��PHG�NDWHULPL�ÊH�SRVHEHM�L]ORáLPR�GROL�
QH��YUWDáH��XGRUH�WHU�GUXJH�PRUIRORÊNH�REOLNH��.DVQHMH�V
SRPRáMR� WHUHQVNHJD� RJOHGD� GRORáLPR� NULWHULMH� ]D� NDUWL�
UDQMH�REPRáMD�L]EUDQH�WUDVH��1D�WHUHQX�V�NUDVRVORYQHJD
YLGLND� RYUHGQRWLPR� UD]OLáQH� NDPQLQVNH� VHJPHQWH�� 1D
NDUWDK�WHPDWVNR�SUHGVWDYLPR�]QDQH�YKRGH�Y�SRG]HPVNH
SURVWRUH� WHU� MLK� GRSROQLPR� ]� PRUHELWQLPL� QRYLPL�� 1D
SRGODJL�SRYUÊLQVNHJD�NDUWLUDQMD�LQ�JHQHWVNH�LQWHUSUHWDFLMH
PRUIRORÊNR�L]UDÌHQLK�LQ�Y�UHOLHIX�]D]QDYQLK�GHQXGLUDQLK
MDP� QDSUDYLPR� SURJQR]R� SRG]HPHOMVNLK� YRWOLQ�� àH� MH
SRWUHEQR��QD�SRGODJL�SRYUÊLQVNHJD�NDUWLUDQMD�SUHGYLGLPR
PRÌQRVW�GHSRQLM�YLÊNRY�PDWHULDOD�

,]�L]NXÊHQM�YHPR��GD�Y�VOHKHUQL� WUDVL��NL�SUHáND�NUDV�
PHG� JUDGLWYLMR� QDOHWLPR� QD� SRG]HPQH� YRWOLQH� LQ� GHOH
MDPVNLK�VLVWHPRY��2EOLNR�LQ�WLS�YRWOLQ�ODKNR�GHOQR�SUHG�
YLGLPR�V�SRPRáMR� LQWHUSRODFLMH�SRYUÊLQVNLK� LQ�SRG]HP�
VNLK� SRMDYRY�� -DPDP�� NL� MLK� ]DVOHGLPR� Y� ÊLUÊL� RNROLFL
WUDVH�� GRORáLPR� YUVWR�� QMLKRY� SRORÌDM� LQ� YORJR� Y� YRGR�
QRVQLNX��REOLNR��VNDOQL�UHOLHI��QDSODYLQH�LQ�VLJR�Y�QMLK�WHU
MLK�SUHGVWDYLPR�QD�XVWUH]QLK�NDUWDK��7HUHQVNR�SUHYHULPR
YHURGRVWRMQRVW�]QDQLK�SRGDWNRY�WHU�MLK�GRSROQLPR�]�PR�
UHELWQLPL� QRYLPL� PHULWYDPL� WHU� JHQHWVNR� LQWHUSUHWDFLMR
�QSU��]DSROQLWYH�]�DORKWRQLPL�NODVWLáQLPL�VHGLPHQWL���=D�
UDGL� EROMÊHJD� UD]XPHYDQMD� SUHGVWDYLPR� GRVHGDQMH� SR�
]QDYDQMH� SUHYRWOMHQRVWL� YRGRQRVQLND� LQ� L]GHODPR� SURJ�
QR]H� V� SRVHEQLP� SRXGDUNRP� QD� SULáDNRYDQLK� OLWR�WHN�
WRQVNLK�VSUHPHPEDK�NDPQLQH�

=DUDGL� VSHFLILáQLK� ODVWQRVWL� NDUERQDWQH� NDPQLQH
ODKNR� NUDÊNH�YRGH�� NL� SRQLNQHMR� QD� REUDYQDYDQHP� RE�
PRáMX��EUH]�WHÌDY�QDMGHMR�QHSRVUHGQH�SRWL�Y�SRG]HPOMH
�NUDÊNL�YRGRQRVQLN��� ����P�GHEHOH� NDPQLQH� ODKNR�SUH�
LGHMR�ÌH�Y�GREUL�XUL��.OMXE�WHPX�GD�VR�IOLÊQH�NDPQLQH��NL
VR� QD� .UDVX� Y� VWDOQHP� QHSRVUHGQHP� NRQWDNWX� V� NDUER�
QDWL�� SRJRVWR� SUHGVWDYOMHQH� NRW� L]NOMXáQR� QHSUHSXVWQL

VNODGL�� PRUDPR� SRXGDULWL�� GD� MH� IOLÊ� �PDUVLNMH� PDQMÊLK
GHEHOLQ�� OH� L]ROLUDQD� OHáD� QD� SUHSXVWQLK� NDUERQDWQLK
NDPQLQDK��3ROHJ�WHJD�MH�WUHED�WXGL�YHGHWL��GD�VH�Y�IOLÊQLK
NDPQLQDK�SUDY�WDNR�REOLNXMHMR��VLFHU�PDQM�ÊWHYLOQL��SRG�
]HPQL�SUHYRGQL�NDQDOL�WHU�GD�QD�IOLÊX�]EUDQD�SDGDYLQVND
YRGD� RGWHND� Y� NUDV�� =DWR� RSUDYLPR� WHUHQVNR� KLGURJHR�
ORÊNR� NDUWLUDQMH�� 9� WD� QDPHQ� UD]PHMLPR� LQ� GRORáLPR
RVQRYQH� ]QDáLOQRVWL� KLGURJHRORÊNLK� HQRW� QD� ÊLUÊHP
REPRáMX� WUDVH�� SRSLÊHPR� KLGURORÊNH� REMHNWH� �]DMHWL� LQ
QH]DMHWL� L]YLUL�� SRYUÊLQVNL� WRNRYL�� YRGQH� MDPH�� YUWLQH�
PHULOQH�SRVWDMH� LQ�GUXJR�� WHU�GRORáLPR� IL]LNDOQR�NHPLá�
QH� ODVWQRVWL� L]YLURY�� àH� MH� WUHED�� RSUDYLPR� VOHGLOQD� SR�
L]NXVD�RE�QL]NLK�LQ�YLVRNLK�YRGDK�SUHGYVHP�]D�GRORáLWHY
VPHUL� LQ� KLWURVWL� SRG]HPQHJD� WRND� QD� ÊLUÊHP� REPRáMX
WUDVH�� ,]GHODPR� LQ�QDGJUDGLPR�REVWRMHáH�KLGURJHRORÊNH
NDUWH� ]� UH]XOWDWL� WHUHQVNHJD� NDUWLUDQMD� LQ� VOHGLOQLK� SRL]�
NXVRY�� L]GHODPR� LQYHQWDU� R� VWDQMX� RNROMD� WHU� RSUDYLPR
RFHQR�YSOLYD�JUDGQMH�QD�NUDÊNH�YRGH�

.UDWNR� ODKNR� VWUQHYD� WHPHOMQH� VPHUQLFH� QDáUWRYDQMD
SURPHWQLF�
� L]ERU�WUDVH�WHPHOML�QD�SRGODJL�FHORVWQH�SUHVRMH�NUDVD�V

SRXGDUNRP�QD�ORNDOQLK�]QDáLOQRVWLK�
� L]EUDQL� SRWHN� WUDVH� VH� L]RJLED� WXGL� SRVDPH]QLP� L]�

MHPQLP�NUDÊNLP�SRMDYRP�
� HGHQ� SUHGQRVWQLK� FLOMHY� QDáUWRYDQMD� MH� RKUDQMDQMH

NUDÊNHJD�YRGRQRVQLND�

6O�� ��� 5D]OLàQH� MDPH�� NL� VR� VH� RGSUOH� PHG� JUDGLWYLMR
DYWRFHVWH��.QH]�	�6ODEH��������
)LJ�� ���'LIIHUHQW� FDYHV� WKDW� RSHQHG� GXULQJ� WKH�PRWRU�
ZD\�FRQVWUXFWLRQ��.QH]�	�6ODEH��������

.5$626/291,�1$'=25�2%�*5$',79,

2GVWUDQLWHY� SUVWL� LQ� UDVWMD� V� NUDÊNHJD� SRYUÊMD� LQ
VHYHGD�YHáMD�]HPHOMVND�GHOD�SUL�NRSDQMX�FHVWQLK�XVHNRY
LQ�SUHGRURY� VR� UD]NULOD�SRYUÊLQVNH�� HSLNUDÊNH� LQ� SRG]H�
PHOMVNH�NUDÊNH�SRMDYH��1DÊD�QDORJD�MH�WH�SRMDYH�SUHXáLWL
NRW� GHO� QDUDYQH� GHGLÊáLQH�� VYHWRYDWL� QDáLQ� QMLKRYHJD
RKUDQMHYDQMD� LQ� VHYHGD� VH]QDQMDWL� JUDGLWHOMH� ]� QRYLPL
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6O�� ��� -DPD� EUH]� VWURSD� SUL� 3RYLUMX�� L]� NDWHUH� VR� ELOH
RGVWUDQMHQH�QDSODYLQH�LQ�VLJD�
)LJ�� ��� $� URRIOHVV� FDYH� QHDU� 3RYLU�� IURP� ZKLFK� VHGL�
PHQWV�DQG�IORZVWRQH�ZHUH�UHPRYHG�

VSR]QDQML�� 7L� L]VOHGNL� MLP� SRPDJDMR� SUL� SUHPRÊáDQMX
JUDGEHQLK�RYLU�

.UDÊNR�SRYUÊMH�áOHQLMR�YUWDáH�LQ�MDPH�EUH]�VWURSD��6O�
����9UWDáH�VR�]QDPHQMH�GDQDÊQMHJD�REOLNRYDQMD�SRYUÊMD�V
SDGDYLQVNR� YRGR�� NL� QDYSLáQR� SUHQLND� VNR]HQM� LQ� QDWR
SR�QH]DOLWHP�GHOX�YRGRQRVQLND�GR�SRG]HPHOMVNLK�YRGD�
1HNDWHUH� YUWDáH� VR� EROM�� GUXJH� SD�PDQM� L]UD]LWR� ]DSRO�
QMHQH� V�SUVWMR��1D�QMLKRYHP�GQX� VH� RGSLUDMR� EUH]QD� LQ
ÊSUDQMH��VNR]L�NDWHUH�RGWHND�YRGD��3UVW�MH�WUHED�RGVWUDQLWL
L]�YUWDá��GQD�XWUGLWL� V� VYRGDVWR�]ORÌHQLPL� VNDODPL��XVWMD
EUH]HQ� VR� QDPUHá� SRJRVWR� PDQMÊD� NRW� EOLÌQMH� YRWOLQH
SRG� QMLPL�� LQ� YUWDáH� QDWR� ]DSROQLWL� V� SODVWPL� JUXÊáD�
3RGREQLK� REOLN� DOL� SD� EROM� SRGROJRYDWH� VR� MDPH� EUH]
VWURSD��7R�VR�VWDUH� MDPH��NL�VR�VSULáR�]QLÌDQMD�NUDÊNHJD
SRYUÊMD� �SRJOHGDOH�� QD� GDQ�� WRUHM� QLPDMR� YHá� ]JRUQMLK
GHORY� RERGD�� 7XGL� L]� QMLK� MH� WUHED� RGVWUDQLWL� GUREQR�
]UQDWH� ]DSROQLWYH�� Y� WHP� SULPHUX� VR� WR� VWDUH� MDPVNH
QDSODYLQH� LQ� MDPH�QDWR�]DSROQLWL� V� VNDODPL� LQ� JUXÊáHP�
9RGD�EL�QDPUHá�ODKNR�WH�QDSODYLQH�VáDVRPD�RGQHVOD�LQ
QD�SRYUÊMX�EL�VH�ODKNR�SRMDYLO�JUH]�

(SLNUDV� SUHSUHGDMR� ÊSUDQMH�� ]ODVWL� L]UD]LWH� VR� Y
NUHGQHP�DSQHQFX��PDQM�SD�Y�SDOHRJHQVNHP��YHá�VH� MLK
MH�RGSUOR�QD�GQX�LQ�SRERáMLK�YUWDá��9HáLQRPD�VR�]DSRO�
QMHQH�V�SUVWMR�LQ�QMLKRYH�VWHQH�UD]áOHQMHQH�V�SRGWDOQLPL
VNDOQLPL� REOLNDPL�� =DUDGL� ]QLÌDQMD� NUDÊNHJD� SRYUÊMD� MH
YHOLNR�EUH]HQ�ÌH�WLN�SRG�QMLP�

1D����NP�WUDVH�DYWRFHVW��NL�VR�ELOH�L]JUDMHQH�Y�]DGQMLK
OHWLK�QD�.UDVX��VH�MH�RGSUOR�YHá�NRW�����MDP��6O������-DPH
ODKNR�JOHGH�QD�UD]YRM�YRGRQRVQLND�GHOLPR�QD�VWDUH�MDPH�
VNR]L�NDWHUH�VR�VH�SUHWDNDOL�YRGQL� WRNRYL��NR� MH�ELO�NUDÊNL
YRGRQRVQLN� YLÊMH� REGDQ� LQ� SUHNULW� V� IOLÊHP� LQ� EUH]QD�
VNR]L� NDWHUH� VH� YRGD� QDYSLáQR� SUHWDND� V� SUHSXVWQHJD
NUDÊNHJD� SRYUÊMD� GR� SRG]HPHOMVNLK� YRGD�� 1DMJOREOMH
EUH]QR�MH�PHULOR�����P� �6O������6WDUH� MDPH�VR�SUD]QH� �6O�
���DOL�SD�]DSROQMHQH�]�QDSODYLQR��6O������VOHGQMLK�MH�VNRUDM
GYH�WUHWMLQL�MDP��HQD�WUHWMLQD�MDP�SD�MH�ÌH�EUH]�VWURSD�

6O�� ��� -DPH�� NL� VR� VH� RGSUOH� PHG� JUDGLWYLMR� PHG� 5D]�
GUWLP��)HUQHWLàL�LQ�ßUQLP�NDORP��/HJHQGD�����VWDUH�MDPH�
D�� MDPH�� ]DSROQMHQH� V� VHGLPHQWL� LQ� VLJR�� E�� QH]DSRO�
QMHQH�� YRWOH� MDPH�����EUH]QD��$YWRFHVWD� MH�QD�VNLFL����
NUDW�ÉLUÉD�
)LJ�����&DYHV�WKDW�RSHQHG�GXULQJ�WKH�FRQVWUXFWLRQ�LQ�WKH
DUHD� IURP� 5D]GUWR�� )HUQHWLàL� DQG� ßUQL� NDO�� /HJHQG�� ��
ROG�FDYHV��D��FDYHV�ILOOHG�ZLWK�VHGLPHQW�DQG�IORZVWRQH�
E��XQILOOHG��HPSW\�FDYHV�����VKDIWV��0RWRUZD\�RQ�VNHWFK
LV����WLPHV�HQODUJHG�

-DPH� VH� RGSLUDMR� SUL� RGVWUDQMHYDQMX� UDVWMD� LQ� SUVWL� V
SRYUÊMD� LQ� ÊH� ]ODVWL� YHOLNR� VH� MLK� MH� RGSUOR� SUL� NRSDQMX
FHVWQLK�XVHNRY��3UL�PLQLUDQMX�NDPQLQH�VR�VH�YGUOL�QMLKRYL
VWURSL��Y�EUHÌLQDK�SD�VR�VH�RKUDQLOL�SUHáQL�SUHVHNL�URYRY�
1DMYHá�EUH]HQ�VH�MH�RGSUOR�QD�GQX�YUWDá��NR�VR�RGVWUDQLOL
SUVWL�LQ�QDSODYLQH�L]�QMLK�

9VH� MDPH� VPR� GRGREUD� SUHXáLOL�� QDULVDOL� QDáUWH�
RSUHGHOLOL�QMLKRYR�REOLNR��VNDOQL�UHOLHI��]EUDOL�VPR�Y]RUFH
QDSODYLQ�]D�SDOHRPDJQHWQH�LQ�SHORGQH� UD]LVNDYH��Y]RU�
FH�VLJ�SD�]D�PLQHUDORÊNH�UD]LVNDYH�LQ�GDWDFLMH��1D�SRG�
ODJL�REOLNH�MDPH�LQ�JHRORÊNLK�GDQRVWL�VPR�SUHGYLGHOL�QML�
KRYD�QDGDOMHYDQMD��NDU�ER� ÊH�]ODVWL�NRULVWLOR�JUDGLWHOMHP
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6O�����0HG�JUDGLWYLMR�VR�VH�RGSUOH�MDPH�UD]OLàQLK�REOLN�LQ�YHOLNRVWL��NDU�MH�QDUHNRYDOR�WXGL�QDGDOMQMD�JUDGEHQD�GHOD�
)LJ�� ���'XULQJ� WKH� FRQVWUXFWLRQ��PDQ\� FDYHV� RI� GLIIHUHQW� VKDSH� DQG� VL]H� RSHQ�� WKLV� GLFWDWHG� IXUWKHU� DSSURSULDWH
FRQVWUXFWLRQ�ZRUNV�
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SUL� QMLKRYL� VDQDFLML�� 6NXÊDOL� VPR� RKUDQLWL� áLP� YHá� MDP�
1DMODÌH� VPR� RKUDQMDOL� EUH]QD�� 1MLKRYH� PDQMÊH� YKRGH
VPR�]DSUOL�]�EHWRQVNLPL�SORÊáDPL��3UDY�WDNR�MH�ELOR�PRá
RKUDQLWL� VWDUH� MDPH��NDWHULK�RERGL� VR�ELOL� WUGQL�� -DPH��NL
SD� VR� VH� RGSUOH� ]DUDGL� PLQLUDQMD� LQ� VR� ELOH� Y� SUHWUWL
NDPQLQL�� MH�ELOR� WUHED� UD]PLQLUDWL� LQ� ]DVXWL�� -DPH�� NL� VR
MLK� SUHVHNDOL� XVHNL� LQ� NDWHULK� YKRGL� VR� Y� QMLKRYLK� EUH�
ÌLQDK��SD�VPR�]DSUOL� V�VNDOQDWLPL�]LGRYL��1MLKRYL�RERGL
VR�QDPUHá�SUHYHá�SUHWUWL�LQ�MDPH�VR�]DWR�QHSULPHUQH�]D
QDGDOMQMH� RELVNRYDQMH�� L]� MDP�� NL� VR� ]DSROQMHQH� ]
QDSODYLQDPL�� SD� EL� YRGD� ODKNR� QD� FHVWLÊáH� RGQDÊDOD
LORYLFR�� (QR� L]PHG� GREUR� RKUDQMHQLK� MDP� VPR� SXVWLOL
RGSUWR�]D�RJOHG�SRWQLNRP��NL�SUHVWRSDMR�PHMR�]� ,WDOLMR�
1DMEROM� ]DQLPLYH� LQ�GREUR� RKUDQMHQH� MDPH�SD� VPR� ]D�
ÊáLWLOL�Y�FHORWL� LQ�áHSUDY�VR�SRG�DYWRFHVWR�� VR�GRVWRSQH�
'R� QMLK� QDPUHá� YRGLMR� EHWRQVNH� FHYL�� NL� VH� RE� FHVWL
]DNOMXáLMR�]�]DSUWLP�MDÊNRP�

3UHXáHYDOL� VPR� WXGL� SRVOHGLFH� UD]OLáQLK� PLQLUDQM� Y
MDPDK�� NDU� QDP� NRULVWL� SUL� QDGDOMQML� JUDGLWYL� LQ� RKUD�
QMDQMX�NUDÊNLK�SRMDYRY�

129$�632=1$1-$�2�5$=92-8�.5$6$�
35,'2%/-(1$�0('�*5$',7,9,-2�$972&(67

3RVHEQD� LQ� SRJRVWD� NUDÊND� REOLND� VR� MDPH� EUH]
VWURSD�� 7D�� GDQHV� WXGL� SRPHPEQD� SRYUÊLQVND� NUDÊND
REOLND� MH� ÌH� ]QDQ� SRMDY�� NL� SD� QL� ELO� Y� FHORWL� SUHXáHQ�
3RVYHáHQR�PX� MH� ELOR� SUHPDOR� SR]RUQRVWL�� VDM� MH� GHOHÌ
WRYUVWQLK� SRYUÊLQVNLK� SRMDYRY� SUHFHM� YHáML�� NRW� MH� ELOR
GRPQHYDQR��ÉWHYLOR�REMDY�R�MDPDK�EUH]�VWURSD�MH�SRYH�
]DQR� ]� JUDGLWYLMR� QRYLK� RGVHNRY� DYWRFHVW� �.QH]� 	� ÉH�
EHOD�� ������ ÉHEHOD� 	� 0LKHYF�� ������ 6ODEH�� �����
����D�� ����E�� ������0LKHYF�� ������0LKHYF� 	� =XSDQ

+DMQD��������.RJRYÊHN�HW�DO���������0LKHYF�HW�DO��������
ÉHEHOD� HW� DO��� ������ .QH]� 	� 6ODEH�� ������ ������ �����
����D������E���������2EOLND�MDPH�EUH]�VWURSD�MH�SRVOH�
GLFD� YUVWH� LQ� REOLNH� MDPH� WHU� UD]YRMD� NUDÊNHJD� YRGR�
QRVQLND�LQ�QMHJRYHJD�SRYUÊMD�Y�UD]OLáQLK�JHRORÊNLK��JHR�
PRUIRORÊNLK�� SRGQHEQLK� LQ� KLGURORÊNLK� UD]PHUDK�� ,]UD�
]LWRVW� SRYUÊLQVNH� REOLNH� MDPH� EUH]� VWURSD� SD� MH� QDUH�
NRYDQD� V� KLWURVWMR� RGQDÊDQMD� QDSODYLQ� L]� MDPH� Y� SUL�
PHUMDYL� ]� QLÌDQMHP� RNROQHJD� SRYUÊMD��1D� SRYUÊLQL� UD]�
EHUHPR�SUVW�LQ�UDVWMH�DOL�SD�SDVRYH�QDSODYLQH�LQ�VLJH��áH
MH�WR�SRáDVQR��NR�SD�MH�KLWUHMÊH��VR�MDPH�EUH]�VWURSD�QD
NUDÊNHP�SRYUÊMX�SRGREQH�YUWDáDP��QL]RP�YUWDá�DOL�SD�VR
SRGROJRYDWH� ]DMHGH�� 3RJRVWR� VR� VSOHW� UD]OLáQLK� VWDULK
REOLN��MDP�WRUHM��LQ�GDQDÊQMHJD�REOLNRYDQMH�NUDVD�]�YUWD�
áDPL�LQ�EUH]QL�

9HOLN�GHOHÌ�MDP�MH�ELO�]DSROQMHQ�]�QDSODYLQDPL��1DM�
YHáNUDW� VR� WR� SRSODYQH� GUREQR]UQDWH� IOLÊQH� QDSODYLQH�
YPHV� SD� VR� WXGL� SODVWL� SURGD�� 9]HOL� VPR� WXGL� Y]RUFH
QDSODYLQ�]D�SDOHRPDJQHWQH�UD]LVNDYH�LQ�]D�QDSODYLQH�Y
MDPDK� SUL� .R]LQL� LQ� 'LYDáL� VPR� XJRWDYOMDOL�� GD� VR� VWD�
UHMÊH�ROGXYDL�GREH��=DWR�VNOHSDPR��GD�VR�MDPH�SRVOHGLFD
PHVVLQVNH� NUL]H� LQ� VR� ELOH� IRVLOL]LUDQH� SR� SRQRYQL� ]D�
SROQLWYL�PHGLWHUDQVNH�NRWDQMH�]�YRGR��WRUHM�SUHG�SULEOLÌ�
QR�����PLOLMRQD�OHWL��%RVDN�HW�DO���������

6NUDWND��MDPH�EUH]�VWURSD�VR�YVH�EROM�UD]ORáQR�EHUOMLY
SRMDY�QD�NUDÊNHP�SRYUÊMX��VR�SRPHPEHQ�GHO�HSLNUDVD�LQ
L]MHPQD�VOHG�UD]YRMD�NUDÊNHJD�YRGRQRVQLND��1DÊL�L]VOHG�
NL� VR� NRULVWQL� WXGL� SUL� QDáUWRYDQMX� UD]OLáQLK� SRVHJRY� Y
NUDV�

3R�GDWDFLMDK�QDSODYLQ�UD]ELUDPR�QDMVWDUHMÊD�REGREMD
]DNUDVHYDQMD� .UDVD� LQ� XJRWDYOMDPR�� GD� VR� QDMVWDUHMÊH
MDPH� QD� NUDVX� SUHFHM� VWDUHMÊH�� NRW� VR� WR� SUHGYLGHYDOL
NUDVRVORYFL�SUHG�QDPL�

6O�� ��� 8GRU� VWURSD� MDPH� PHG� JUDGLWYLMR� XVHND� SUL
SRàLYDOLÉàX�SUL�'LYDàL�
)LJ�����$�FDYH�URRI�FROODSVH�GXULQJ�WKH�FRQVWUXFWLRQ�RI
WKH�URDGFXW�QHDU�D�UHVW�SODFH�LQ�WKH�YLFLQLW\�RI�'LYDàD�

6O�����9�DYWRFHVWQHP�XVHNX�RGNULWD��V�VHGLPHQWL�Y�FHORWL
]DSROQMHQD�MDPD�
)LJ�����$�FDYH�GLVFRYHUHG� LQ� WKH� URDGFXW� LV� FRPSOHWHO\
ILOOHG�XS�E\�VHGLPHQWV�
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8JRWDYOMDPR�� GD� MH� VRGHORYDQMH� NUDVRVORYFHY� SUL
JUDGLWYL�DYWRFHVW�QD�NUDVX�NRULVWQR��3RPHPEQR�SD�MH��GD
VH�YNOMXáXMHPR�WDNR�Y�QDáUWRYDQMH�NRW�Y�JUDGLWHY�WHU�VH�
YHGD� WXGL� NDVQHMH� Y� VSUHPOMDQMH� YSOLYRY�� NL� MLK� LPDMR
DYWRFHVWH�QD�RNROMH��WRUHM�Y�FHORVWHQ�SURFHV�SRVHJDQMD�Y
REáXWOMLYR� NUDÊNR� SRNUDMLQR�� 1D� WD� QDáLQ� MH� WD� ODKNR
VPLVHOQ��RKUDQMDPR�QDUDYQR�GHGLÊáLQR��SRJODEOMDPR�WH�

PHOMQR� ]QDQMH� R� QDVWDQNX� LQ� UD]YRMX� NUDVD� LQ� JUDGLWYL
DYWRFHVW� Y� WHP� VYRMHYUVWQHP� RNROMX�� 3R]QDPR� YHá� UD]�
OLáQLK�YUVW� NUDVD� LQ�YVDN�]DKWHYD� VYRMVWYHQ�SULVWRS�� ]DWR
PRUD�ELWL�VRGHORYDQMH�PHG�JUDGLWHOML�VWDOQR�LQ�VSURWQR��9
]DGQMLK�GHVHWLK� OHWLK� QDP� MH� WD� VSR]QDQMD�Y� 6ORYHQLML� Y
YHOLNL� PHUL� XVSHOR� XUHVQLáLWL� LQ� VRGHORYDQMH� PHG� QDáU�
WRYDOFL�LQ�JUDGLWHOML�FHVW�WHU�NUDVRVORYFL�QDP�MH�Y]RU�WXGL
SUL�QDáUWRYDQMX�LQ�L]YHGEL�GUXJLK�SRVHJRY�Y�NUDV�

.$5672/2*,&$/�5(6($5&+�'85,1*�7+(�&216758&7,21�2)�02725:$<6
&5266,1*�7+(�6/29(1(�.$567

0DUWLQ�.1(=�	�7DGHM�6/$%(
(=NOP�/AOA=N?D�&JOPEPQPA�KB�PDA�7/ �0�72�0&������-KOPKFJ=�1EPKR�PNC��

"�I=EH!�GJAV$VN?�O=VQ�OE

6800$5<

.DUVWRORJLVWV�DUH�WDNLQJ�SDUW�LQ�PRWRUZD\�FRQVWUXFWLRQ�SODQQHG�LQ�WKH�NDUVW�� ,Q�SUHOLPLQDU\�VWXGLHV�ZH�VHOHFW� WKH
PRVW� VXLWDEOH� DOLJQPHQWV� WRJHWKHU� ZLWK� WKH� SODQQHUV� DQG� VWXG\�� E\� UHJXODU� NDUVWRORJLFDO� FRQWURO� GXULQJ� WKH
FRQVWUXFWLRQ��WKH�QHZO\�GLVFRYHUHG�NDUVW�SKHQRPHQD�DV�ZHOO�DV�KHOS�EXLOGHUV�WR�RYHUFRPH�WKH�NDUVW�SURSHUWLHV��DW�WKH
VDPH�WLPH�ZH�WU\�WR�SUHVHUYH�DV�PDQ\�RI�WKHVH�SKHQRPHQD�DV�SRVVLEOH��'XULQJ�WKH�FRQVWUXFWLRQ�RI�WKH�UHFHQW�SDUW�RI
PRWRUZD\��PRUH� WKDQ� ���� FDYHV� RSHQHG� RQ� ��� NP� RI� WKH� IRUHVHHQ� URDGZD\��'LIIHUHQW� W\SHV� RI� FDYHV� UHIOHFW� WKH
HYROXWLRQ�RI�WKURXJK�IORZ�DQG�RXWIORZ�DTXLIHU�GXH�WR�XQGHUJURXQG�ZDWHU�WDEOH�DQG�NDUVW�VXUIDFH�ORZHULQJ�

:KHQ� SODQQLQJ� DQG� FKRRVLQJ� WKH� DOWHUQDWLYHV� RI� OD\LQJ� RXW�� RQH� PXVW� FRQVLGHU� JHRORJLFDO�� JHRPRUKRORJLFDO�
VSHOHRORJLFDO�DQG�K\GURJHRORJLFDO�FLUFXPVWDQFHV�DQG�WKH�LQWHJULW\�RI�NDUVW�UHJLRQV�ZKHUH�PRWRUZD\V�DUH�FRQVWUXFWHG�
:H�WULHG�WR�DYRLG�LPSRUWDQW�NDUVW�SKHQRPHQD��VXFK�DV�FROODSVH�GROLQHV��ODUJH�GROLQHV��FDYHV�DQG�NDUVW�ZDOOV��DQG�E\
LPSHUPHDEOH� FRQVWUXFWLRQ� RI� D� URDGZD\� WULHG� WR� SUHYHQW� WKH� SROOXWLRQ� IORZLQJ� IURP� LW� LQWR� XQGHUJURXQG� ZDWHUV�
'XULQJ�WKH�PRWRUZD\�FRQVWUXFWLRQ��HDUWKZRUNV�XQFRYHUHG�WKH�NDUVW�VXUIDFH�DQG�LQ�SODFHV�ZKHUH�WKH�URDGZD\�ZDV�FXW
GHHSHU�LQWR�LW�RU�URFNV�H[FDYDWHG�E\�WXQQHOV��QXPHURXV�NDUVW�FDYHUQV�RSHQHG�UHIOHFWLQJ�WKH�GHYHORSPHQW�RI�DTXLIHU�
:H� LQYHVWLJDWHG� DOO� WKH� FDYHV�� ZH� VWXGLHG� VHGLPHQWV� DQG� IORZVWRQH� LQ� WKHP� DQG� DWWHPSWHG� WR� SUHVHUYH� PRUH
LPSRUWDQW� RQHV�� FRQVLGHULQJ� WKDW� FDYHV� FRQVWLWXWH� D� VLJQLILFDQW� SDUW� RI� RXU� QDWXUDO� KHULWDJH�� 7KLV� UHVHDUFK
VXSSOHPHQWHG� QHZ� NQRZOHGJH� UHODWHG� WR� IRUPDWLRQ� DQG� HYROXWLRQ� RI� NDUVW�� ,Q� SDUWLFXODU� LPSRUWDQW� DUH� QHZ
DFKLHYHPHQWV� UHODWHG� WR� URRIOHVV� FDYHV� DQG� WR� WKHLU� VKDSH�RQ� WKH�NDUVW� VXUIDFH��ZKLFK�FDQ�EH� XVHIXOO\� DSSOLHG� E\
SODQQLQJ�QHZ�URDG�VHFWLRQV��,Q�YLHZ�RI�WKH�QHZO\�DFTXLUHG�H[SHULHQFH��ZH�PD\�UHFRJQLVH�WKHP�RQ�WKH�NDUVW�VXUIDFH
HYHQ�EHIRUH�WKH�HDUWKZRUNV�VWDUWHG�

.H\�ZRUGV��PRWRUZD\�FRQVWUXFWLRQ��NDUVW��NDUVW�FDYH��&ODVVLFDO�.DUVW��.UDV���6ORYHQLD

/,7(5$785$

%RVDN��3���0��.QH]��'��2WUXERYD��3��3UXQHU��7��6ODEH�	
'��9HQKRGRYD���������3DOHRPDJQHWLF�5HVHDUFK�RI�)RVVLO
&DYH�LQ�WKH�+LJKZD\�&RQVWUXFWLRQ�DW�.R]LQD��6ORYHQLD��
$FWD�FDUVRORJLFD��������������
.QH]��0��	�6��ÆHEHOD���������1RYR�RGNULWL�NUDÊNL�SRMDYL
QD� WUDVL� DYWRPRELOVNH� FHVWH� SUL� 'LYDáL�� 1DÊH� MDPH�� ���
VWU������

.QH]�� 0�� 	� 7�� 6ODEH� �������� -DPH� EUH]� VWURSD� VR� SR�
PHPEQD� REOLND� QD� NUDÊNHP� SRYUÊMX�� V� NUDVRVORYQHJD
QDG]RUD�JUDGQMH�DYWRFHVW�QD�NUDVX��9��*RVWLQáDU��$���XU���
���VORYHQVNL�NRQJUHV�R�FHVWDK� LQ�SURPHWX��=ERUQLN�SRY�
]HWNRY� UHIHUDWRY�� 'UXÌED� ]D� UD]LVNDYH� Y� FHVWQL� LQ� SUR�
PHWQL�VWURNL�6ORYHQLMH��/MXEOMDQD��������VWU�����
.QH]��0��	�7��6ODEH���������.DUVWRORJ\�DQG�H[SUHVVZD\
FRQVWUXFWLRQ��3URFHHGLQJV�RI���WK� ,5)�5RDG�:RUOG�&RQ�
JUHVV��3DULV�
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.QH]�� 0�� 	� 7�� 6ODEH� �������� 8QURRIHG� FDYHV� DUH� DQ
LPSRUWDQW� IHDWXUH� RI� NDUVW� VXUIDFHV�� H[DPSOHV� IURP� WKH
FODVVLFDO�NDUVW��=��*HRPRUSKRO������������������
.QH]�� 0�� 	� 7�� 6ODEH� 7� �����D��� .DUVWRORJ\� DQG� WKH
RSHQLQJ� RI� FDYHV� GXULQJ�PRWRUZD\� FRQVWUXFWLRQ� LQ� WKH
NDUVW� UHJLRQ� RI� 6ORYHQLD�� ,QW�� -�� 6SHOHRO��� ��������� ����
����
.QH]�� 0�� 	� 7�� 6ODEH� �����E��� +LJKZD\V� RQ� NDUVW�� ,Q�
*XQQ��-���HG����(QF\FORSHGLD�RI�FDYHV�DQG�NDUVW�VFLHQFH�
)LW]UR\�'HDUERUQ��1HZ�<RUN��/RQGRQ��S����������
.QH]�� 0�� 	� 7�� 6ODEH� �������� &DYHV� DQG� VLQNKROHV� LQ
PRWRUZD\� FRQVWUXFWLRQ�� 6ORYHQLD�� ,Q�� :DOWKDP�� 7��� )�
%HOO�0��&XOVKDZ��HGV����6LQNKROHV�DQG�6XEVLGHQFH��NDUVW
DQG� FDYHUQRXV� URFNV� LQ� HQJLQHHULQJ� DQG� FRQVWUXFWLRQ�
6SULQJHU��%HUOLQ��S����������
.QH]��0���$��.UDQMF��%��2WRQLÞDU��7��6ODEH�	�6��6YHWOLÞLÞ
�������� 3RVOHGLFH� L]OLWMD� QDIWH� SUL� .R]LQL��8MPD�� ��� ���
���
.QH]��0��%��2WRQLÞDU�	�7��6ODEH���������6XEFXWDQHRXV
VWRQH� IRUHVW� �7UHEQMH�� &HQWUDO� 6ORYHQLD��� $FWD� FDUVROR�
JLFD��������������
.QH]��0���7��6ODEH�	�6��ÆHEHOD� ��������.DUVWLILFDWLRQ�RI
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