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QRVW�GHWHUPLQDFLMH�NRMD�MH�WDGD�L]YU^HQD�L�SR�NRMRM�MH
WR�YUVWD�/DPSHWUD�SODQHUL�

,]�JUDILND��VOLND����]D�JRGL^QML�UDVW�ULED�YLGL�VH�GD
QD�ORNDOLWHWX���YUVWD�/HXFLVFXV�FHSKDOXV�GRVWLCH�L�VWDURVW
RG�VHGDP�JRGLQD��GRN�MH�YH`LQD�SULNXSOMHQLK�X]RUDND
VWDURVWL�GR���JRGLQH��6YD�WUL�X]RUND�SUHNR�SHW�JRGLQD�VX
ELOH�CHQNH��1D�ORNDOLWHWX���X]RUFL�YUVWH�5KRGHXV
VHULFHXV�VX�GRVWL]DOL�VWDURVQX�JUDQLFX�RG���JRGLQH��GRN
MH�QD�ORNDOLWHWX���ELOR�L�X]RUDND�VWDULK���JRGLQH��7HPSR
UDVWD�QLMH�UDaXQDW�X�UDQLMLP�LVWUDCLYDQMLPD��SD�QH�SRVWRMH
SRUHGEHQL�SRGDFL�L]�UDQLMLK�JRGLQD�

2G�XNXSQR����X]RUND�YUVWH�5KRGHXV�VHULFHXV
SULNXSOMHQD�QD�VYLP�ORNDOLWHWLPD��VDPR�VX�GYD�QD�MX�
YHQLOQRP�VWXSQMX�UD]YRMD��7R�PRCH�ELWL�SRVOHGLFD
PDQMLK�GLPHQ]LMD�MXYHQLOQLK�SULPHUDND��MHU�PDOH�GL�
PHQ]LMH�YUVWH�5KRGHXV�VHULFHXV�L�^LURND�RNQD�PUHCH
X�YHOLNRM�PHUL�XQRVH�JUH^NX�SUL�RGUH_LYDQMX�EURMD
PX^NLK��CHQVNLK�L�MXYHQLOQLK�MHGLQNL�

8�UDQLMLP�LVWUDCLYDQMLPD�WHPSR�UDVWD�QLMH�UDaX�
QDW��SD�QH�SRVWRMH�SRUHGEHQL�SRGDFL�L]�WLK�JRGLQD�

8SRUH_LYDQMHP�IDXQLVWLaNLK�VD�LVWUDCLYDQMHP��L]
������JRGLQH��'PLWUL`�L�9XaHWL`�������]DSDCD�VH
UD]OLND�X�NYDOLWDWLYQRP�VDVWYX�LKWLRIDXQH�UHNH�3RFL�
EUDYH��8�SUHWKRGQRP�LVWUDCLYDQMX�QD_HQH�VX�YUVWH
3KR[LQXV�SKR[LQXV��6FDUGLQLXV�HU\WKURSKWKDOPXV�
9LPED�YLPED��/HXFLVFXV�OHXFLVFXV��3VHXGRUDVERUD
SDUYD��&DUDVVLXV�FDUDVVLXV��6LOXUXV�JODQLV�NRMH�QLVX
]DEHOHCHQH�X]RUNRYDQMHP�X�RYRP�LVWUDCLYDMQX�
3ULOLNRP�RYRJ�LVWUCLYDQMD�QD_HQH�VX�YUVWH�&DUDVVLXV
DXUDWXV��$OEXUQXV�DOEXUQXV�L�&RWWXV�JRELR�NRMH�QLVX
]DEHOHCHQH�X�LVWUDCLYDQMX�������JRGLQH��8SRUH_LYDQ�
MHP�VD�UH]XOWDWLPD�GRELMHQLP�LVWDCLYDQMHP������
JRGLQH��@LUL`�������QHPD�YHOLNLK�RGVWXSDQMD�X
IDXQLVWLaNLP�VSLVNRYLPD��-HGLQD�YUVWD�NRMD�MH�]D�
EHOHCHQD�X�LVWUDCLYDQMX�������JRGLQH��D�QLMH�SULVXWQD
X�RYRP��MH�3KR[LQXV�SKR[LQXV��GRN�&DUDVVLXV�DXUD�
WXV��$OEXUQXV�DOEXUQXV��&RWWXV�JRELR��$OEXUQRLGHV
ELSXQFWDWXV��3HUFD�IOXYLDWLOLV�L�5XWLOXV�UXWLOXV�QLVX
]DEHOHCHQH�X�WRP�LVWUDCLYDQMX��^WR�VH�PRCH�REMDVQLWL
VYH�YH`LP�SULOLYRP�YUVWD�NRMH�QLVX�NDUDNWHULVWLaQH�]D
UHaQH�WRNRYH�L]�MH]HUD�

=DNOMXaDN
9UVWH�SULVXWQH�WRNRP�SUR^OLK�LVWUDCLYDQMD��3KR[�

LQXV�SKR[LQXV��6FDUGLQLXV�HU\WKURSKWDOPXV��9LPED
YLPED��/HXFLVFXV�OHXFLVFXV��3VHXGRUDVERUD�SDUYD�
&DUDVVLXV�FDUDVVLXV�L�6LOXUXV�JODQLV��VX�L]RVWDOH�SULOL�
NRP�RYRJ�X]RUNRYDQMD�
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6OLND����*RGL^QML�UDVW�L�VWDURVQD�VWUXNWXUD�ULED�SR�ORNDOLWHWLPD
)LJXUH����$QQXDO�JURZWK�DQG�DJH�VWUXFWXUH�RI�ILVK�LQ�ORFDOLWLHV
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3ULVXWQR�MH����YUVWD�VYUVWDQLK�X���IDPLOLMH��8NXS�
QR�MH�XORYOMHQR�����SULPHUDND�ULEH��'RPLQDQWQD�MH
YUVWD�/HXFLVFXV�FHSKDOXV��RG�NRMH�MH�SULNXSOMHQR����
X]RUND�QD�VYD�WUL�ORNDOLWHWD

,VWUDCLYDQMHP�MH�XWYU_HQR�SULVXVWYR�YUVWD�$OEXU�
QXV�DOEXUQXV��&RWWXV�JRELR�L�&DUDVVLXV�DXUDWXV�NRMH
QLVX�QD_HQH�SULOLNRP�SUR^OLK�LVWUDCLYDQMD�

1D�ORNDOLWHWX���QD_HQD�MH�DPLRFHWD�IDPLOLMH�3HW�
URP\]RQWLGDH��NRMD�QLMH�PRJOD�ELWL�GHWHUPLQLVDQD�GR
YUVWH�XVOHG�QHGRVWDWND�NOMXaHYD�]D�DPLRFHWH��5HYL]LMRP
X]RUDND�SULNXSOMHQLK�������JRGLQH��'PLWUL`�L�9XaHWL`
������XWYU_HQR�MH�GD�L]�SULORCHQH�OLWHUDWXUH�QLMH�ELOR
PRJX`H�GHWHUPLQLVDWL�MHGLQNH�IDPLOLMH�3HWURP\]RQWL�
GDH�GR�YUVWH�MHU�VX�WR�WDNR_H�ELOH�DPLRFHWH�

.RG�VWDULMLK�MHGLQNL�SRVWRML�WHQGHQFLMD�PLJUDFLMH
QL]YRGQR�ND�%DQML��GRN�VH�POD_H�MHGLQNH�]DGUCDYDMX
QDMYL^H�QD�ORNDOLWHWX����0RCH�VH�SUHWSRVWDYLWL�GD�MH

RYR�SURX]URNRYDQR�YLVRNRP�NRQFHQWUDFLMRP�NLVHR�
QLND��NRMX�SRYH`DYD�VORERGQL�SDG�YRGH�VD�SUHOLYQLFH
QD�MH]HUX��NDR�L�WURILaQR^`X��

1D�ORNDOWHWX���WHPSR�UDVWD�VYLK�SULVXWQLK�YUVWD
LPD�LVWX�WHQGHQFLMX��D�SR^WR�SRGDFL�R�WHPSX�UDVWD�L]
SUHGKRGQLK�LVWUDCLYDQMD�QLVX�ELOL�GRVWXSQL�QLMH�PR�
JX`H�XSRUHGLWL�LK�VD�GRELMHQLP�X�RYRP�LVWUDCLYDQMX�
WH�EL�LVWUDCLYDQMD�QD�WX�WHPX�WUHEDOR�QDVWDYLWL�

3HWQLaND�DNXPXODFLMD�ELWQR�XVSRUDYD�WRN�YRGH�L
PHQMD�QMHQH�HNROR^NH�NDUDNWHULVWLNH��D�WLPH�L�VDVWDY
IDXQH�L]PH_X�ORNDOLWHWD�X]YRGQR�L�QL]YRGQR�RG�QMH�

6D�SRVWRMH`LP�SRGDFLPD�R�LKWLRIDXQL�QLMH�PRJX�
`H�NDWHJRUL]RYDWL�GRQML�WRN�3RFLEUDYH�]ERJ�YHOLNRJ
XWLFDMD�DNXPXODFLMH��8�QDUHGQLP�LVWUDCLYDQMLPD�SR�
WUHEQR�MH�VSURYRGLWL�SHULRGLaQL�ELRPRQLWRULQJ�X�FLOMX
SUD`HQMD�JUXSD�LQWURGXNRYDQLK�ULED�L]�3HWQLaNRJ�MH�
�]HUD��NDR�L�DQDOL]D�SRULEOMDYDQMD�LVWRJ�

7DEHOD����3ULND]�SROQH�VWUXNWXUH�SR�YUVWDPD�
9UVWD 0XCMDFL #HQNH -XYHQLOL

Q � Q � Q �
/RNODOLWHW��

$OEXUQRLGHV�ELSXQFWDWXV � �� � �� � ��
/HXFLVFXV�FHSKDOXV �� �� � �� � ��
%DUEDWXOD�EDUEDWXOD � �� � �� � �
&RWXV�JRELR � ��� � � � �
5KRGHXV�VHULFHXV � �� �� �� � �
%DUEXV�SHORSRQQHVLXV � � � ��� � �
*RELR�JRELR � �� � �� � ��

/RNDOLWHW���
5XWLOXV�UXWLOXV � ��� � � � �
/HXFLVFXV�FHSKDOXV �� �� �� � � ��
%DUEDWXOD�EDUEDWXOD � �� � �� � �
5KRGHXV�VHULFHXV �� �� �� �� � �
%DUEXV�SHORSRQQHVLXV � �� � �� � ��
*RELR�JRELR �� �� � �� � ��

/RNDOLWHW���
$OEXUQXV�DOEXUQXV �� �� �� � � �
5KRGHXV�VHULFHXV � �� �� �� � �
/HXFLVFXV�FHSKDOXV � � � �� �� ��
*RELR�JRELR � � � ��� � �
5XWLOXV�UXWLOXV � �� � �� � �
&DUDVVLXV�DXUDWXV � ��� � � � �
3HUFD�IOXYLDWLOLV � � � � � ���
%DUEXV�SHORSRQQHVLXV � � � ��� � �
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/LWHUDWXUD
%HD]OH\�0��������7KH�SRFNHW�JXLGH�WR�IUHVKZDWHUILVK�RI�%ULWDLQ�DQG�(XURSH��7RSSDQ�SULQWLQJFRPSDQ\
@LUL`�9��������,VWUDCLYDQMH�LKWLRIDXQH�JRUQMHJ�LVUHGQMHJ�GHOD�VOLYD�.ROXEDUH��3HWQLaNH�VYHVNH��������
'PLWUL`�,���9XaHWL`�0���5DGRMaL`�-��������3ULORJSR]QDYDQMX�LKWLRIDXQH�UHNH�-DEODQLFH�L�QMHQLKSULWRND��3HWQLaNH�VYHVNH���������
'PLWUL`�,���9XaHWL`�9��������,KWLRIDXQD�JRUQMHJWRND�UHNH�%DQMH�L�GRQMHJ�WRND�UHNH�3RFLEUDYH�3HWQLaNH�VYHVNH����������
-HYWRYL`�-�������5LEDUVWYR�SUDNWLNXP��%HRJUDG�1DXaQD�NQMLJD�
-RYDQRYL`�%���5DNL`�'��������.YDOLWDWLYQL�LNYDQWLWDWLYQL�VDVWDY�LKWLRIDXQH�UHNH�*UDGDF�3HWQLaNH�VYHVNH��������
/DGLJHV�:���9RJW�'��������'LH�6|jZDVVHUILVFKH(XURSDV��+DPEXUJ�XQG�%HUOLQ��3DXO�3DUH\�
2GXP�(��3��������(FRORJ\��1HZ�<RUN��+ROW�5LQHKDUW�DQG�:LQVWRQ
6LPRQRYL`�3��������5LEH�6UELMH��%HRJUDG��1..,QWHUQDWLRQDO��=DYRG�]D�]D^WLWX�SULURGH�6UELMH�%LROR^NL�IDNXOWHW�
9XNRYL`�7��������5LEH�%RVQH�L�+HUFHJRYLQH�6DUDMHYR��=DYRG�]D�L]GDYDQMH�XGCEHQLND

7LMDQD�/HGLQD��6WHIDQ�3XUMDNRY�DQG�
6WHIDQ�/XNL`
3RSXODWLRQDO��4XDOLWDWLYH�DQG
4XDQWLWDWLYH�$QDO\VLV�RI�3RFLEUDYD
5LYHU�,FKWLRIDXQD��6XPPHU�$VSHFW
�����

%\�ELRPRQLWRULQJ��FKDQJHV�LQ�WKH�HFRV\VWHP�FDQ
EH�WUDFNHG�DQG�WKH�QHJDWLYH�FRQVHTXHQFHV�FDXVHG�E\
WKH�KXPDQ�IDFWRU�FDQ�EH�DYRLGHG��7KH�JRDO�RI�WKLV�UH�
VHDUFK�ZDV�WR�GHWHUPLQH�WKH�SRSXODWLRQDO��TXDOLWDWLYH
DQG�TXDQWLWDWLYH�FRPSRVLWLRQ�RI�WKH�3RFLEUDYD�5LYHU
,FKWLRIDXQD��%\�FRPSDULQJ�WKH�REWDLQHG�UHVXOWV�ZLWK
WKH�UHVXOWV�RI�SUHYLRXV�UHVHDUFK��LW�LV�SRVVLEOH�WR�WUDFN
WKH�GHYHORSPHQW�RI�WKH�3RFLEUDYD�5LYHU�DV�DQ�HFR�
V\VWHP�

7KH�UHVHDUFK�ZDV�FRQGXFWHG�IURP�-XQH���WK�WR
-XO\��WK�������$PRQJ�����VDPSOHV�ZKLFK�ZHUH
IRXQG�����VSHFLHV�IURP���IDPLOLHV�ZHUH�GHWHUPLQHG�

%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�UHVHDUFK��LW�FDQ�EH
FRQFOXGHG�WKDW�WKH�ODNH�ORFDWHG�RQ�WKH�IORZ�RI�WKH
3RFLEUDYD�5LYHU�KDV�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH
FRPSRVLWLRQ�RI�,FKWLRIDXQD�LQ�WKLV�ULYHU�
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