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%KDWLD 0�5� 3ODWH WHFWRQLFV DQG JHRFKHPL DO

FRPSRVLWLRQ RI VDQGVWRQHV ���-��*HRO������� 9RO������

&RPSRVLWLRQ��9ROXPH��/LWKRJHRFKHPLFDO�&KDUDFWHULV�
WLFV� DQG�3URYHQDQFH�RI�WKH�%DJGDULQ�)RUPDWLRQ
�9LWLPNDQ�7VLSLQVND\D�=RQH��:HVWHUQ�7UDQVEDLNDOLD�

9�6��7DVKO\NRY��2�5��0LQLQD

*HRORJLFDO�,QVWLWXWH�6%�5$6���D�6DNK\DQRYD�6WU�� 8ODQ�8GH�������� 5XVVLD
(�PDLO��W�WDVKO\NRY#PDLO�UX�PLQLQD#JLQVW�UX

2XU�UHFHDUFK�GHPRQVWUDWHV�WKH�UHVXOWV�RI�OLWKRORJLF��VWUDWLJUDSKLF��SHWURJUDSKLF��OLWKRJHRFKHPLFDO��DQG�8�3E��/$�
,&3�06��JHRFKURQRORJLFDO�VWXGLHV�RI�WHUULJHQRXV�URFNV�ZLWKLQ�WKH�%DJGDULQ�)RUPDWLRQ��7KH�YROXPH�RI�WKH�IRU�
PDWLRQ�ZDV UHYLVHG��:H�VHOHFWHG�WKH /RZHU�0LGGOH�&DUERQLIHURXV�$OHNVHHYVND\D IRUPDWLRQ FRPSRVHG�RI�WXII�
WHUULJHQRXV�URFNV�IURP�LWV�FRPSRVLWLRQ� 7KH %DJGDULQ�VXLWH��FRPSRVHG�RI�D�WHUULJHQRXV�YLYLG�FRORU�URFNV�DVVRFLD�
WLRQ��LV�FRQVLGHUHG�DV�SDUW�RI�WZR�PHPEHUV�GDWLQJ IURP�WKH�/DWH�'HYRQLDQ �)UDVQLDQ�� ,Q�DFFRUGDQFH�ZLWK�SHWUR�
FKHPLFDO�FKDUDFWHULVWLFV� WKH�%DJGDULQ�VXLWH FRUUHVSRQG�WR�DUNRVHV�DQG�WKH�$OHNVHHYVND\D IRUPDWLRQ FRUUHVSRQGV
WR JUH\ZDFNHV� 7KH�VWXG\�RI�WKH %DJGDULQ�IRUPDWLRQ�GHWULWDO�]LUFRQV�PDGH�LW�SRVVLEOH�WR�GHWHUPLQH�WKH�FRPSRVL�
WLRQ�RI�WKH�URFNV�LQ�WKH�DUHD�RI�VHGLPHQW�SURYHQDQFH�
.H\ZRUGV��%DJGDULQ�VXE]RQH��%DJGDULQ�IRUPDWLRQ� $OHNVHHYVND\D�IRUPDWLRQ��3URYHQDQFH�

5HIHUHQFHV

%KDWLD�0�5��������3DOHR]R\VNLH RVDGRFKQ\H RW�
OR]KHQL\D 6D\DQR�%D\NDOVNR\ JRUQR\ REODVWL� �SURE�
OHP\� VWUDWLJUDILL�� NKDUDNWHUQ\H IRUPDWVLL�� UXGRQRV�
QRVW��>3DOHR]RLF�VHGLPHQWDU\�GHSRVLWV�RI� WKH�6D\DQ�
%DLNDO� PRXQWDLQ� UHJLRQ� �SUREOHPV� RI� VWUDWLJUDSK\��
FKDUDFWHULVWLF� IRUPDWLRQV��PLQHUDOL]DWLRQ�@� *,1� 62�
5$1� 8ODQ�8GH� S������ �LQ�5XVVLDQ�

*RUGLHQNR�,�9���%XOJDWRY�$�1���5X]KHQWVHY�6�9���
0LQLQD� 2�5��� .OLPXN� 9�6��� 9HWOX]KVNLNK� /�,� HW� DO��
������ ,VWRUL\D UD]YLWL\D 8GLQR�9LWLPVNR\ RV�
WURYRGX]KQR\ VLVWHP\ =DED\NDOVNRJR VHNWRUD 3DOH�
RD]LDWVNRJR RNHDQD� Y� SR]GQHP ULIHH� ± SDOHR]RH��
>'HYHORSPHQW KLVWRU\�RI�WKH�8GLQR�9LWLP�LVODQG�DUF�
V\VWHP�RI�WKH�7UDQV�%DLNDO VHFWRU�RI�WKH�3DOHR�$VLDQ�
2FHDQ�LQ�WKH�/DWH�5LSKHDQ± 3DOHR]RLF@� *HRORJL\D L
JHRIL]LND������������± ���� �LQ�5XVVLDQ�

)LVKHY� 1�$� ����� *RVXGDUVWYHQQD\D JHRORJL�
FKHVND\D NDUWD 5RVVL\VNR\ IHGHUDWVLL�� 0DVKWDE� ����
���� ���� �WUHW\H SRNROHQLH��� /LVW� 1���� � &KLWD��
2E\DVQLWHOQD\D ]DSLVND��>6WDWH�JHRORJLFDO�PDS�RI�WKH�

5XVVLDQ�)HGHUDWLRQ��6FDOH���������������WKLUG�JHQHU�
DWLRQ��� 6KHHW� 1���� &KLWD� ([SODQDWRU\� QRWH@�� 1�$��
)LVKHY�� .�0�� 6KHOJDFKHY�� 9�,�� ,JQDWRYLFK�� <X�3��
*XVHY��2�5��0LQLQD�HW�DO� (GV�96(*(,��63E��S������
�LQ�5XVVLDQ�

0LQLQD� 2�5��� 'RURQLQD� 1�$��� 1HNUDVRY� *�(���
9HWOX]KVNLNK /�,��� /DQFHYD� 9�6��� $ULVWRY� 9�$���
1DXJROQ\NK� 6�9��� .XULOHQNR� $�9��� +RG\UHYD� (�9�
������ 5DQQLH JHUWVLQLG\ %D\NDOR�9LWLPVNR\ VNODG�
FKDWR\ VLVWHP\� �=DSDGQRH =DED\NDOLH��� >(DUO\�
+HUFLQLGHV RI� WKH�%DLNDO�9LWLP�)ROG�6\VWHP��:HVW�
HUQ� 7UDQVEDLNDOL\D�@� *HRWHNWRQLND�� ����±��� �LQ�
5XVVLDQ�

0LQLQD� 2�5� ������ 5DQQLH JHUWVLQLG\ %D\NDOR�
9LWLPVNR\ VNODGFKDWR\ VLVWHP\��VRVWDY��VWURHQLH��JH�
RGLQDPLFKHVND\D HYRO\XWVL\D��� >(DUO\�+HUFLQLGHV�RI�
WKH� %DLNDO�9LWLP� )ROGHG� 6\VWHP� �FRPSRVLWLRQ��
VWUXFWXUH� JHRG\QDPLF� HYROXWLRQ�@�� 'LVV� 'U�J��P�Q��
,UNXWVN���LQ�5XVVLDQ�

2VRNLQ� 3�9� ������ 1RY\H GDQQ\H� R� YR]UDVWH
YHUNKQHSURWHUR]R\VNLNK RWOR]KHQL\ &KLQD�
$PDODWVNRJR PH]KGXUHFK\D 9LWLPVNRJR SORVNRJRU�
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\D >1HZ� GDWD� RQ� WKH� DJH� RI� WKH�8SSHU� 3URWHUR]RLF�
GHSRVLWV�RI� WKH�&KLQ�$PDODW� LQWHUIOXYH�RI� WKH�9LWLP�
3ODWHDX@� *HRORJ��SURL]YRG�� LQIRUP�� %*8�� 8ODQ�
8GH� �����± ��� �LQ�5XVVLDQ�

5X]KHQWVHY� 6�9�� 0LQLQD� 2�5��� 1HNUDVRY� *�(���
$ULVWRY�9�$���*ROLRQNR�%�*���'RURQLQD�1�$���/\NKLQ�
'�$� ����� %D\NDOR�9LWLPVND\D VNODGFKDWD\D VLVWH�
PD�� VWURHQLH L JHRGLQDPLFKHVND\D HYRO\XWVL\D��
>%DLNDO�9LWLP�IROG�V\VWHP��VWUXFWXUH�DQG�JHRG\QDP�
LF�HYROXWLRQ@� *HRWHNWRQLND�������± ��� �LQ�5XVVLDQ�

6KHOJDFK\RY�.�0���6KDWNRYVND\D�/�9���.XUEDWR�
YD�(�,���0LQLQD�2�5���.KRNKORY�(�9� *RVXGDUVWYHQ�
QD\D JHRORJLFKHVND\D NDUWD 5RVVLMVNR\ )HGHUDWVLL
PDVVKWDED������������,]GDQLH YWRURH��6HUL\D %DUJX]�
LQR�9LWLPVND\D��/LVW�1����;9,,,� �%DJGDULQ��� >6WDWH�
JHRORJLFDO�PDS�RI�WKH�5XVVLDQ�)HGHUDWLRQ�RQ�D�VFDOH�
RI� ��� ���� ����� 6HFRQG� HGLWLRQ� 6HULHV %DUJX]LQR�
9LWLP� 6KHHW� 1����;9,,,� �%DJGDULQ�@� 2E\DV�

QLWHOQD\D ]DSLVND�� 63E� .DUWRJUDILFKHVND\D IDEULND�
96(*(,��������3������ �LQ�5XVVLDQ�

5\FN� (�<��� .RYDFK� 9�3��� 0DNHHY� $�)��� %R�
JRPRORY� (�6��� 5L]YDQRYD� 1�*� ������ 9RVWRFKQD\D
JUDQLWVD 3ULED\NDOVNRJR NROOL]LRQQRJR SR\DVD�� JHR�
ORJLFKHVNLH�� JHRNKURQRORJLFKHVNLH L� 1G L]RWRSQ\H
GDQQ\H >7KH�HDVWHUQ�ERXQGDU\�RI�WKH�%DLNDO�FROOLVLRQ
]RQH�� JHRORJLFDO�� JHRFKURQRORJLFDO�� DQG�1G� LVRWRSH�
GDWD@� *HRWHNWRQLND�������� ��� �LQ�5XVVLDQ�

7V\JDQNRY�$�$� ������0DJPDWLFKHVND\D HYRO\X�
WVL\D %D\NDOR�0X\VNRJR YXONDQR�SOXWRQLFKHVNRJR
SR\DVD� Y� SR]GQHP GRNHPEULL >0DJPDWLF� HYROXWLRQ�
RI�WKH�%DLNDO�0X\ YROFDQLF�SOXWRQLF�EHOW�LQ�WKH�/DWH�
3UHFDPEULDQ@� 62�5$1� 1RYRVLELUVN��S������

<XGRYLFK�<D�(���.HWULV�0�3� ������2VQRY\ OLWR�
NKLPLL�� >)XQGDPHQWDOV� RI� /LWKRFKHPLVWU\@� 1DXND��
63E��S������ �LQ�5XVVLDQ�


