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8�SHULRGX�PDM�MXO�������JRGLQH�QD�QHNROLNR�UD]OLaLWLK
ORDOLWHWD�X�RNROLQL�9DOMHYD�VDNXSOMDQL�VX�L�GHWHUPLQLVQL
LQVHNWL� L]� IDPLOLMH� &HUDPE\FLGDH� X� FLOMX� EROMHJ
SR]QDYDQMD� IDXQH� L� HNRORJLMH� VWULCLEXED� YDOMHYVNRJ
NUDMD��.RQVWDWRYDQR�MH�SULVXVWYR����YUVWD�L]����URGRYD�
1DMYL^H�YUVWD�SULSDGD�URGX�6WHQXUHOOD��GRN�MH�QDMYL^H
MHGLQNL� X]RUNRYDQR� QD� VLQDQWURSQRM� ELOMFL� 6WHQDFWLV
DQQXD��1DMaH^`H�YUVWH�QD�LVWUDCLYDQLP�ORNDOLWHWLPD�VX�
$FPDHRSV�SUDWHQVLV��3DFK\WRGHV�FHUDPE\FLIRUPLV�L
6WHQXUHOOD�VHSWHPSXQFWDWD��1DMVOLaQLMH�IDXQH�VWULCLEXED
LPDMX� ORNDOLWHWL� JUDGD� 9DOMHYD� L� OLYDGD� 3HWQLFH�
YHURYDWQR�XVOHG�L]UDCHQRJ�DQWURSRJHQRJ�IDNWRUD��1DM�
YH`L�SUHNORS�WURILaNH�GLPHQ]LMH�HNROR^NLK�QL^D�NRQVWD�
WRYDQLK�YUVWD�VWULCLEXED�XRaDYD�VH�NRG�YUVWD�$QDJO\S�
WXV�P\VWLFXV�L�&O\WXV�DULHWLV�

8YRG
)DPLOLMD�&HUDPE\FLGDH�SUHGVWDYOMD�MHGQX�RG�QDM�

EURMQLMLK�L�QDMUD]QRYUVQLMLK�IDPLOLMD�UHGD�&ROHRSWHUD�
3URFHQMXMH�VH�GD�X�VYHWX�SRVWRML�RNR�������KLOMDGD�YUVWD�
RG�NRMLK�MH�X�6UELML�NRQVWDWRYDQR�����YUVWH��,OL`�������
5DVSURVWUDQMHQH�VX�̂ LURP�VYHWD��QDVHOMDYDMX�SUHGHOH�L�GR
�����P�QDGPRUVNH�YLVLQH��WM��VYH�SUHGHOH�JGH�RSVWDMX
QMLKRYH�ELOMNH�KUDQLWHOMNH��0RQQo� 	�+RYRUH�������
0RJX�VH�QD`L�QD�VWDEOLPD��JUDQDPD�L�OL^`X�ELOMNL�
KUDQLWHOMNL��DOL�VH�VUH`X�L�QD�FYHWRYLPD�GUXJLK�GUYH�
QDVWLK�L�]HOMDVWLK�ELOMDND��0RQQo�	�+RYRUH�������

,VKUDQD�VWULCLEXED�MH�UD]QROLND�¬�RG�QHNWDUD�L�ELOMQLK
VRNRYD�GR�KLID�JOMLYD��/DUYH�VWULCLEXED��WDNR_H�
SRND]XMX�UD]QRYUVQH�QDYLNH�X�LVKUDQL��9H`LQD�VH�KUDQL
PUWYLP�LOL�aDN�WUXOLP�GUYHWRP��GRN�QHNH�]D�LVKUDQX�NR�
ULVWH�CLYR�ELOMQR�WNLYR��/DUYH�QHNLK�YUVWD�NUH`X�VH�VOR�
ERGQR�NUR]�WOR��KUDQH`L�VH�X�VSROMQRP�GHOX�NRUHQD�LOL

NRSDMX`L� WXQHOH� X� VDPRP� NRUHQX�� 8� PQRJLP
VOXaDMHYLPD�VWULCLEXEH�VX�NRSDaL�NDQDOD�X�GUYHQDVWLP
ELOMNDPD��^WR�MH�SUYL�NRUDN�X�ELROR^NRP�UHFLNOLUDQMX
RYLK�PDWHULMD��0RQQo�	�+RYRUH�������

)DXQD�L�HNRORJLMD�VWULCLEXED�X�6UELML�QHGRYROMQR�VX
LVWUDCHQH��&LOM�UDGD�MH�XSR]QDYDQMH�IDXQH�VWULCLEXED
YDOMHYVNRJ�NUDMD�L�XVWDQRYOMHQMH�RVQRYQLK�HNROR^NLK�RG�
QRVD�PH_X�SURQD_HQLP�VWULCLEXEDPD�L�QMLKRYLP
ELOMNDPD�KUDQLWHOMNDPD�

0DWHULMDO�L�PHWRGH�
7RNRP�SHULRGD�PDM�MXO�������JRGLQH�YU^HQR�MH

SULNXSOMDQMH�L�GHWHUPLQLVDQMH�VWULCLEXED�L]�RNROLQH�3HW�
QLFH��9DOMHYD��3RYOHQD�L�VD�REDOH�UHNH�*UDGDF��6WUL�
CLEXEH�VX�KYDWDQH�QD�GYD�QDaLQD�¬�PRULONDPD�LOL
HQWRPROR^NRP�PUHCRP�VD�ELOMDND��L�YLQVNLP�NORS�
NDPD��.DR�DJHQVL� ]D�XVPU`LYDQMH�X�PRULONDPD
NRUL^`HQL�VX�HWLO�DFHWDW��&+�&22&�+��� L� KDORWDQ
�&)�&+%U&O���AHWLUL�YLQVNH�NORSNH�SRVWDYOMHQH�VX�X
^XPL�QD�VHYHUQRM�VWUDQL�'HVSL`D�EUGD�L�QDGRPDN
3HWQLaNH�SH`LQH��.DR�DWUDNWDQWL�NRUL^`HQR�MH�FUQR�YLQR
VD�GRGDWNRP�PDOH�NROLaLQH�UXPD�L�^H`HUD��7UL�NORSNH
SRVWDYOMHQH�VX�X�^XPL��GYH�QD�JUDEX��2VWU\D�FDUSLQL�
IROLD�6FRS���L�MHGQD�QD�EXNYL��)DJXV�VLOYDWLFD�/����D
aHWYUWD�MH�SRVWDYOMHQD�X�EOL]LQL�3HWQLaNH�SH`LQH�QD�]RYL
�6DPEXFXV�QLJUD�/����.ORSNH�VX�ELOH�SRVWDYOMHQH�X�WUD�
MDQMX�RG�RVDP�GDQD��3RMHGLQL�SULPHUFL�VWULCLEXED�QD_HQL
VX�QD�SRGOR]L��NDPHQLWD�SRYU^LQD��DVIDOW�L�VO����3ULPHUFL
VX�SUHSDULUDQL�VWDQGDUGQLP�SRVWXSFLPD�SRPR`X�HQWR�
PROR^NLK�LJDOD��'HWHUPLQDFLMD�MH�YU^HQD�SRPR`X
NOMXaHYD��6FKDXIXVV�������.UDQFKHU�	�8KPDQQ������
%HQVH��������3UL�GHWHUPLQDFLML�NRUL^`HQD�MH�ELQRNXODUQD
OXSD��0%&�����6DNXSOMHQL�LQVHNWL�QDOD]H�VH�X�HQWR�
PROR^NRM�]ELUFL�,VWUDCLYDaNH�VWDQLFH�3HWQLFD�

$QGUHMD�%DOMR]RYL`���������%HRJUDG��'X^DQD
9XNDVRYL`D��������XaHQLN����UD]UHGD�'HYHWH
EHRJUDGVNH�JLPQD]LMH
0(1725��
$Q_HOMNR�3HWURYL`��GLSO��ELRORJ
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6RUHQVRQRYLP�LQGHNVRP�VOLaQRVWL��46���'LFH������
UDaXQDWD�MH�VOLaQRVW�IDXQD�SRMHGLQDaQLK�LVWUDCLYDQLK
ORNDOLWHWD��NDR�L�IDXQD�SRMHGLQDaQLK�ELOMNL�KUDQLWHOMNL�
6LPHWULaDQ�SUHNORS�HNROR^NLK�QL^D�LVKUDQH�RGUH_HQ�MH
3LDQNLQLP�LQGHNVRP��2���3LDQND��������QD�RVQRYX
NRJD�MH�PHWRGDPD�83*0$��8QZHLJKWHG�3DLU�*URXS
0HWKRG�ZLWK�$ULWKPHWLF�0HDQ��6QHDWK�	�6RNDO������
QDFUWDQ�NODGRJUDP�VOLaQRVWL�LVKUDQH�SURQD_HQLK�YUVWD�
83*0$�VH�SRND]DR�NDR�MHGDQ�RG�SUHFL]QLMLK�PHWRGD�X
HNROR^NR�NODVLILNDFLRQLP�DQDOL]DPD�CLYRWQLK�]DMHGQLFD
�%HOELL�	�0F'RQDOG�������

2SLV�LVWUDCLYDQLK�ORNDOLWHWD
,VWUDCLYDQMH�MH�REXKYDWDOR�ORNDOLWHWH�VD�UXGHUDO�

QLP��^XPVNLP�L�OLYDGVNLP�WLSRYLPD�VWDQL^WD��6YL�LV�
WUDCLYDQL�ORNDOLWHWL�VH�QDOD]H�X�SUHGHOX�XPHUHQR
NRQWLQHQWDOQH�NOLPH�

/��� 3HWQLFD�OLYDGD� ¬� QDOD]L� VH� QDGRPDN
3HWQLaNRJ�MH]HUD��QD�QDGPRUVNRM�YLVLQL�RNR�����P�
7HUHQ�MH�EODJRJ�QDJLED��2EXKYDWD�OLYDGVNH�L�UXGHUDO�
QH�HNRVLVWHPH�

7DEHOD����3ULND]�SULNXSOMHQLK�VWULCLEXED
9UVWD 0HVWR�KYDWDQMD %URM�MHGLQNL /RNDOLWHW
$FPDHRSV�SUDWHQVLV��/DLFK�������� 6WHQDFWLV�DQQXD�/� � ����

8UWLFD�GLRLFD�/��� � �
3RGORJD ���� �

$JDSDQWKLD�SDQQRQLFD��.UDWRFKYLO�������� 6DSRQDULD�RIILFLQDOLV�/� � �
3RGORJD � �

$JDSDQWKLD�YLOORVRYLULGHVFHQV��'H�*HHU������ 8UWLFD�GLRLFD�/� � �
3RGORJD � �

$JDSDQWKLD�YLRODFHD��)DEU�������� 3LFULV�KLHUDFLRLGHV�/� � �
3RGORJD � �

$ORVWHUQD�WDEDFLFRORU��'H�*HHU������� 3RGORJD ���� �
$QDJO\SWXV�P\VWLFXV��/�������� 6SLUDHD�PHGLD�)U��6FKP� � �

3RGORJD � �
&HUDPE\[�VFRSROLL��)|HVVO\������� 3RGORJD � �
&O\WXV�DULHWLV��/�������� 6SLUDHD�PHGLD�)U��6FKP� ���� �
'LQRSWHUD�FROODULV��/�������� 3RGORJD � �
/HLRSXV�QHEXORVXV��/�������� 3RGORJD � �
/HSWXUD�TXDGULIDVFLDWD��/�������� 3RGORJD � �
3DFK\WRGHV�FHUDPE\FLIRUPLV��6FKUDQN������� 6WHQDFWLV�DQQXD�/� ���� ����

2UOD\D�JUDQGLIORUD�/� � �
/\FKQLV�FRURQDULD�/� ���� �
3RGORJD � �

3DUDFRU\PELD�IXOYD��'H�*HHU������� $QWKULVFXV�VS� ���� �
3ULRQRV�FRULDULXV��/�������� 3RGORJD � �
5XWSHOD�PDFXODWD��3RGD������� 5XEXV�VS� � �
6WHQRSWHUXV�UXIXV��/�������� 6WHQDFWLV�DQQXD�/� ���� �

2UOD\D�JUDQGLIORUD�/� � �
6WHQXUHOOD�ELIDVFLDWD��0|OOHU������� 6WHQDFWLV�DQQXD�/� � �

5XEXV�VS� � �
6WHQXUHOOD�PHODQXUD��/�������� 6WHQDFWLV�DQQXD�/� ���� �
6WHQXUHOOD�VHSWHPSXQFWDWD��)DEU������� 6WHQDFWLV�DQQXD�/� ���� ����

2UOD\D�JUDQGLIORUD�/� ���� �
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/����3HWQLFD�^XPD�¬�QDOD]L�VH�QD�VHYHUQRM
VWUDQL�'HVSL`D�EUGD��QD�QDGPRUVNRM�YLVLQL�����P�
1DJLE�WHUHQD�L]QRVL���~��6NORS�^XPH�aLQL�JXVWD�YHJH�
WDFLMD��X�NRMRM�GRPLQLUDMX�KUDVW�L�JUDE�

/���9DOMHYR�¬�VDNXSOMDQMH�MH�YU^HQR�QD�REDODPD
UHND�2EQLFH��-DEODQLFH�L�.ROXEDUH�X�EOL]LQL�9DOMHYVNH
SLYDUH��X�SDUNX�3H`LQD��NDR�L�RNR�X^`D�UHNH�*UDGDF�X
.ROXEDUX�

/���UHND�*UDGDF�¬�VDNXSOMDQMH�MH�YU^HQR�QD�GHV�
QRM�REDOL�UHNH�RG�.UDOMHYRJ�YLUD�GR�9DOMHYD��'UYHQDVWX
YHJHWDFLMX�SUHWHCQR�aLQH�MRYD��YUED��JUDE��KUDVW�L�JORJ�

/���3RYOHQ�¬�QDMYL^L�GHR�9DOMHYVNLK�SODQLQD�
L]GXCHQLK�X�SUDYFX�]DSDG�LVWRN��=ERJ�VYRMLK�RURJUDI�
VNLK�NDUDNWHULVWLND��3RYOHQ�QHPD�VDPR�XPHUHQR�NRQWL�
QHQWDOQX�NOLPX��YH`�L�VSHFLILaQX�XPHUHQR�SODQLQVNX
NOLPX��,QVHNWL�VX�VDNXSOMDQL�QD�SXWX�RG�VHOD�0UDYLQMFL�
SUHNR�0DORJ�L�6UHGQMHJ�3RYOHQD��GR�'HEHORJ�EUGD�

5H]XOWDWL�L�GLVNXVLMD
1D�LVWUDCLYDQLP�ORNDOLWHWLPD�L�VWDQL^WLPD�XNXSQR

MH�SULNXSOMHQR����MHGLQNL�L]����YUVWD�NRMH�VH�VYUVWDYDMX
X����URGRYD��8KYD`HQL�SULPHUFL�SULSDGDMX�SRWIDPLOL�
MDPD�&HUDPE\FLQDH��/HSWXULQDH��/DPLLQDH�L�3ULRQL�
QDH��6SLVDN�SULNXSOMHQLK�YUVWD�VWULCLEXED��X]�SRGDWNH�R
GDWXPX��EURMX�L�SROX�MHGLQNL��ORNDOLWHWLPD�L�ELOMNDPD
KUDQLWHOMNDPD��SULND]DQ�MH�X�WDEHOL���

8�VDNXSOMHQRP�PDWHULMDOX�SUHRYOD_XMX�YUVWH�NRMH
VH�VUH`X�QD�FYHWRYLPD��GRN�VX�VDPR�WUL�YUVWH�RQH�NRMH
VH�VUH`X�X�^XPL�L�XKYD`HQH�VX�QD�SRGOR]L��&HUDPE\[

VFRSROLL��3ULRQRV�FRULDULXV� L� /HLRSXV�QHEXORVXV���8
SRVWDYOMHQLP�YLQVNLP�NORSNDPD�QLMH�XKYD`HQD�QLMHGQD
VWULCLEXED��9HURYDWQL�X]URN�RYRPH�MH�GD�VX�NORSNH�ELOH
SRVWDYOMHQH�QLVNR�LOL�GD�X�WRP�UHODWLYQR�NUDWNRP�YUH�
PHQVNRP�SHULRGX�QD�VWDEOLPD�QLMH�ELOR�VWULCLEXED�
1DMaH^`H� YUVWH� QD� LVWUDCLYDQLP� ORNDOLWHWLPD� VX
$FPDHRSV�SUDWHQVLV��3DFKLWRGHV�FHUDPE\FLIRUPLV� L
6WHQXUHOOD�VHSWHPSXQFWDWD��NRMH�VX�VH�SRND]DOH�SROL�
IDJQLP��QDODCHQH�VX�QD�YL^H�ELOMDND�KUDQLWHOMNL��

1DMYH`D�VOLaQRVW�IDXQD��46� �������XWYU_HQD�MH
]D�ORNDOLWHWH�9DOMHYR�L�3HWQLFD�OLYDGD��YHURYDWQR�XVOHG
YHOLNRJ�DQWURSRJHQRJ�XWLFDMD�X�YLGX�VWYDUDQMD�UXGHUDO�
QLK�VWDQL^WD�L��VDPLP�WLP��SULVXVWYD�VLQDQWURSQLK�ELOMNL�
KUDQLWHOMNL��9H`D�VOLaQRVW�IDXQD�SULPH`XMH�VH�L�L]PH_X
ORNDOLWHWD�3HWQLFD�^XPD�L�3HWQLFD�OLYDGD��46� �������
YHURYDWQR�XVOHG�EOL]LQH�ORNDOLWHWD�

8�WDEHOL���SULND]DQL�VX�3LDQNLQL�LQGHNVL�SUHNORSD
WURILaNLK�GLPHQ]LMD�HNROR^NLK�QL^D�YUVWD�SURQD_HQLK�QD
ELOMNDPD�KUDQLWHOMNDPD��3RWSXQR�SRNODSDQMH�QL^H�LVKUD�
QH��2� �������SULPH`HQR�MH�NRG�YUVWD�$QDJO\SWXV�P\V�
WLFXV�L�&O\WXV�DULHWLV��GRN�MH�PH_X�SUHRVWDOLP�YUVWDPD
QDMYH`L�SUHNORS�XWYU_HQ�]D�JUXSX�YUVWD�6WHQRSWHUXV
UXIXV��6WHQXUHOOD�PHODQXUD�L�6WHQXUHOOD�VHSWHPSXQFDWD�
6OLaQRVW�HNROR^NLK�QL^D�LVKUDQH�NRQVWDWRYDQLK�YUVWD
VWULCLEXED�SULND]DQD�MH�QD�NODGRJUDPX��VOLND�����3R�
MHGLQH�YUVWH��ROLJRWURIQH�L�PRQRWURIQH��VX�SURQD_HQH
QD�VDPR�MHGQRM�ELOMQRM�YUVWL��WH�QH�SRVWRML�SUHNORS�GL�
PHQ]LMH�LVKUDQH�VD�GUXJLP�SURQD_HQLP�YUVWDPD��7R�VX
YUVWH�$JDSDQWKLD�SDQQRQLFD�� $JDSDQWKLD�YLROD�FHD� L
3DUDFRU\PELD�IXOYD��>HVW�YUVWD�MH�SURQD_HQR�QD�SRG�
OR]L��D�QH�QD�ELOMNDPD�KUDQLWHOMNDPD�

7DEHOD����3UHNORS�HNROR^NLK�QL^D��3LDQNLQ�LQGHNV��2��SRMHGLQLK�SURQD_HQLK�YUVWD
9UVWD�VWULCLEXEH 9UVWD�VWULCLEXEH

$JDSDQWKLD�
YLOORVR�
YLULGHVFHQV

&O\WXV
DULHWLV

3DFK\WRGHV
FHUDP�
E\FLIRUPLV

6WHQRSWHUXV
UXIXV

6WHQXUHOOD�
ELIDVFLDWD

6WHQXUHOOD�
PHODQXUD

6WHQXUHOOD�
VHSWHPSXQF
WDWD

$FPDHRSV�SUDWHQVLV ������ ¬ ������ ������ ������ ������ ������
$QDJO\SWXV�P\VWLFXV ¬ ������ ¬ ¬ ¬ ¬ ¬
3DFK\WRGHV�FHUDPE\FLIRUPLV ¬ ¬ ������ ������ ������ ������
5XWSHOD�PDFXODWD ¬ ¬ ¬ ¬ ������ ¬ ¬
6WHQRSWHUXV�UXIXV ¬ ¬ ¬ ������ ������ ������
6WHQXUHOOD�ELIDVFLDWD ¬ ¬ ¬ ¬ ������ ������
6WHQXUHOODPHODQXUD ¬ ¬ ¬ ¬ ¬ ������
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=DNOMXaDN
8�SHULRGX�PDM¬MXO�������JRGLQH�QD�LVSLWLYDQLP

ORNDOLWHWLPD�VDNXSOMHQR�MH�L�GHWHUPLQLVDQR����YUVWD�L]
���URGRYD��1DMYL^H�SULNXSOMHQLK�MHGLQNL�MH�SULSDGDOR�UR�
GRYLPD�6WHQXUHOOD�����MHGLQNL��L�$FPDHRSV����MHGLQNL��
RGQRVQR�SRWIDPLOLML�/HSWXULQDH��9UVWDPD�QDM]DVWXS�
OMHQLML�URGRYL�VX�$JDSDQWKLD����YUVWH��L�6WHQXUHOOD���
YUVWH���1DMYH`D�VOLaQRVW�IDXQD��46� �������XWYU_HQD�MH
]D�ORNDOLWHWH�9DOMHYR�L�3HWQLFD�OLYDGD��YHURYDWQR�XVOHG
YHOLNRJ�DQWURSRJHQRJ�XWLFDMD�L�SULVXVWYD�VLQDQWURSQLK
ELOMNL�KUDQLWHOMNL��1DMYL^H�YUVWD�SULNXSOMHQR�MH�XSUDYR�QD
VLQDQWURSQRM�ELOMFL�6WHQDFWLV�DQQXD��6OLaQH�IDXQH�LPDMX
L�ORNDOLWHWL�X�VHOX�3HWQLFD�¬�^XPD�L�OLYDGD��YHURYDWQR
XVOHG�EOL]LQH�ORNDOLWHWD��2G�NRQVWDWRYDQLK�YUVWD��MHGDQ
EURM����YUVWH��VUHWDQH�VX�VDPR�QD�MHGQRM�YUVWL�ELOMNH�EH]
NRQNXUHQDWD��3RWSXQR�SUHNODSDQMH�GLPHQ]LMH�LVKUDQH
HNROR^NLK�QL^D�X�RYRP�LVWUDCLYDQMX�SULPH`HQR�MH�NRG
GYH�YUVWH��$QDJO\SWXV�P\VWLFXV�L�&O\WXV�DULHWLV���D�PH_X
SUHRVWDOLP�YUVWDPD�QDMVOLaQLMX�LVKUDQX�SRVHGXMH�JUXSD
YUVWD�6WHQRSWHUXV�UXIXV��6WHQXUHOOD�PHODQXUD� L�6WHQ�
XUHOOD�VHSWHPSXQFWDWD�
/LWHUDWXUD
%HQVH�8��������/RQJKRUQ�EHHWOHV��0DUJUDI�9HUODJ
'LFH�/�5��������0HDVXUHV�RI�WKH�DPRXQW�RIHFRORJLFDO�DVVRFLDWLRQ�EHWZHHQ�VSHFLHV��(FRORJ\��������
,OL`�1��������6WULCLEXEH�6UELMH��%HRJUDG�-RNVLPRYL`

.UDQFKHU�2���8KPDQQ�(��������'DV�1DWXUUHLFK�¬'LH�.kIHU��:LHVEDGHQ��3UHVWDOR]]L
/HH�%HOELL��&DP�0F'RQDOG��������&RPSDULQJ7KUHH�&ODVVLILFDWLRQ�6WUDWHJLHV�IRU�8VH�LQ(FRORJ\��-RXUQDO�RI�9HJHWDWLRQ�6FLHQFH�����������
0RQQo�0���+RYRUH�)��������(OHFWURQLF�&KHFNOLVWRI�WKH�&HUDPE\FLGDH��RI�WKH�:HVWHUQ�+HPLVSKHUH�'RVWXSQR�QD��KWWS���ZZZ�KDYRUH�FRP��SUHX]HWRMXOD�������JRGLQH�
3LDQND�������7KH�VWUXFWXUH�RI�OL]DUG�FRPPXQLWLHV�$QQXDO�5HYLHZ�RI�(FRORJ\�DQG�6\VWHPDWLFV�������
6FKDXIXVV�&��������.kIHUEXFK��EDQG�,,��6WXWJDUW�(��6FKZHL]HUEDUW±VFKH�9HUODJVEXFKKDQGOXQJ
6QHDWK�3��$���6RNDO�5��5��������1XPHULFDO7D[RQRP\��7KH�3ULQFLSOHV�DQG�3UDFWLFH�RI1XPHULFDO�7D[RQRP\��6DQ�)UDQFLVFR��)UHHPDQ

6OLND����.ODGRJUDP�VOLaQRVWL�LVKUDQH�SRMHGLQLK�NRQVWDWRYDQLK�VWULCLEXED�QD�RVQRYX�3LDQNLQRJ�LQGHNVD�SUHNORSD�QL^D

)LJXUH����'LHW�VLPLODULW\�FODGRJUDP�RI�SDUWLFXODU�FROOHFWHG�ORQJKRUQ�EHHWOHV�EDVHG�RQ�3LDQND�LQGH[�QLFKH�RYHUODS
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$QGUHMD�%DOMR]RYL`
)DXQD�DQG�(FRORJ\�RI�/RQJKRUQ
%HHWOHV��&HUDPE\FLGDH��RI�9DOMHYR
UHJLRQ

/RQJKRUQ�EHHWOHV��&HUDPE\FLGDH��ZHUH�FROOHFWHG
WKURXJKRXW�WKH�9DOMHYR�UHJLRQ�GXULQJ�WKH�VSULQJ�VHD�
VRQ�RI�������7KH�DLP�RI�WKLV�UHVHDUFK�ZDV�H[SORUD�
WLRQ�RI�WKH�HFRORJ\�RI�ORQJKRUQ�EHHWOHV�LQ�:HVWHUQ
6HUELD��1LQHWHHQ�FROOHFWHG�VSHFLHV�EHORQJ�WR�ILIWHHQ
LQVHFW�JHQHUD��7KH�PRVW�GLYHUVH�JHQXV�ZDV�6WHQ�
XUHOOD��WKH�PRVW�GLYHUVH�ORQJKRUQ�EHHWOHV�IDXQD�ZDV
FROOHFWHG�IURP�6WHQDFWLV�DQQXD�ZHHG�VSHFLHV��7KH
PRVWL�DEXQGDQW�VSHFLHV�ZHUH�$FPDHRSV�SUDWHQVLV�
3DFK\WRGHV�FHUDPE\FLIRUPLV��DQG�6WHQXUHOOD�VHSWHP�
SXQFWDWD��7KH�PRVW� VLPLODU� IDXQDV� �6RUHQVRQ±V
46 ������LQ�WKLV�LQYHVWLJDWLRQ�ZHUH�9DOMHYR±V�DQG
WKH�IDXQD�RI�3HWQLFD�PHDGRZV��SUREDEO\�FDXVHG�E\
KXPDQ�LPSDFW�RQ�WKHVH�VLWHV��7KH�JUHDWHVW�QLFKH
RYHUODS��WURSKLF�D[LV��ZDV�REVHUYHG�EHWZHHQ�WKH�VSH�
FLHV�$QDJO\SWXV�P\VWLFXV�DQG�&O\WXV�DULHWLV�
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