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%UDQGLPDUWH� )��� (ULNVVRQ�0��� 0RVV� $� +RZ� WR�
REWDLQ� SULPDU\� GUDLQDJH� FDSLOODU\� SUHVVXUH� FXUYHV�
XVLQJ�105�7��GLVWULEXWLRQV�LQ�D�KHWHURJHQHRXV�FDU�
ERQDWH� UHVHUYRLU� ��� ,QWHUQDWLRQDO� 6\PSRVLXP� RI� WKH�
6RFLHW\�RI�&RUH�$QDO\VWV� 9LHQQD��$XVWULD������� 3��
�±��

&RDWHV *�� 5��� ;LDR /��� 3UDPPHU 0� *� 105�
/RJJLQJ��3ULQFLSOHV�DQG�$SSOLFDWLRQV��+RXVWRQ��+DO�
OLEXUWRQ�(QHUJ\�6HUYLFHV������������S�

'LFN�0�-���9HVHOLQRYLF�'���.HQQH\�7���*UHHQ '�
0HDVXULQJ�UHODWLYH�SHUPHDELOLW\�ZLWK�105���� ,QWHU�
QDWLRQDO� 6\PSRVLXP� RI� WKH� 6RFLHW\� RI� &RUH� $QD�
O\VWV� 7URQGKHLP��1RUZD\��������3� �±���

/RR\HVWLMQ :��� =KDQJ ;��� +HELQJ $� +RZ� FDQ�
105� DVVHV� WKH� ZHWWDELOLW\� RI� D� FKDON� UHVHUYRLU� ���
,QWHUQDWLRQDO�6\PSRVLXP�RI�WKH�6RFLHW\�RI�&RUH�$Q�
DO\VWV��9LHQQD��$XVWULD������� 3���±���

9DORUL�$���1LFRW�%� $�UHYLHZ�RI����\HDUV�RI�105�
ZHWWDELOLW\����,QWHUQDWLRQDO�6\PSRVLXP�RI�WKH�6RFLH�
W\� RI�&RUH�$QDO\VWV�� 7URQGKHLP��1RUZD\�� ������ 3��
�±���

&RPSUHKHQVLYH�'HWHUPLQDWLRQ�RI�3HWURSK\VLFDO�3URSHU�
WLHV�RI�WKH�3URGXFWLYH�'HSRVLWV�8VLQJ WKH�105�0HWKRG

$�9��5D]QLWV\Q��1�$��3RSRY
7KH�%UDQFK�RI�222�©/8.2,/�(QJLQHHULQJª�©3HUP1,3,QHIWª�LQ�3HUP
���6RYHWVNR\�$UPLL�6WU���3HUP���������5XVVLD
(�PDLO��DOH[DQGUUD]QLWV\Q#JPDLO�FRP͘ 1LNLWD�3RSRY#SQQ�OXNRLO�FRP

7KH�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�FRPSUHKHQVLYH�GHWHUPLQDWLRQ�RI�SURGXFWLYH�GHSRVLWV�SHWURSK\VLFDO�SURSHUWLHV�
XVLQJ WKH�105�PHWKRG��7KH�VXEMHFW�RI�UHVHDUFK�LV�WKH�SURGXFWLYH�GHSRVLWV�RI�RQH�RI�WKH�9ROJD�8UDO�RLO�DQG�JDV�
SURYLQFH�ILHOGV��(IILFLHQF\�RI�WKH�VKRUW�WLPH�SRURVLW\�HVWLPDWLRQ E\ 105�WHFKQLTXH�LV�VKRZQ��7KLV�DSSURDFK�DO�
ORZV�H[FOXGLQJ�RI�FOHDQLQJ�FRUH�SURFHVV��7KH�DXWKRU�FRPSXWHG�WKH�HPSLULFDO�UHODWLRQVKLSV�RI�FOD\�FRQWHQW�DQG�
105�UHVXOWV�IRU�WKH�9LVHDQ WHUULJHQRXV�GHSRVLWV�RI�WKH�VWXG\�ILHOG�
.H\ZRUGV��105��SHWURSK\VLFDO�SURSHUWLHV��FOD\�FRQWHQW� SRURVLW\�IDFWRU�
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5HIHUHQFHV

%RULVHQNR 6�$��� %RJGDQRYLFK 1�1��� .R]ORYD
(�9���6SDVHQQ\NK 0�<X���=DJUDQRYVND\D '�(� ������
2WVHQND� OLRILOQRVWL�SRURG�ED]KHQRYVNR\�VYLW\�PHWR�
GDPL�DGVRUEWVLL� L�\DGHUQR\�PDJQLWQR\ UHODNVRPHWULL
>(VWLPDWLRQ RI� WKH� O\RSKLOLF� SURSHUWLHV� RI� WKH� %D�
]KHQRYVND\D IRUPDWLRQ� URFNV� E\� DGVRUSWLRQ� DQG�
105�PHWKRGV@��1HIW\DQR\H�NKR]\D\VWYR� ����±���
�LQ 5XVVLDQ�

9DYLOLQ� 9�$��� .XQDNDVRY� $�$��� *DOLHY� 7�5��� 6R�
URNLQD (�9� ������(IIHNWLYQRVW SULPHQHQL\D�PHWRGD�
\DGHUQR�PDJQLWQRJR� UH]RQDQVD� SUL� ODERUDWRUQ\NK�
SHWURIL]LFKHVNLNK� LVVOHGRYDQL\DNK� NHUQD� L� VKODPD�
>(IIHFWLYHQHVV�RI�QXFOHDU�PDJQHWLF� UHVRQDQFH�PHWK�
RG�IRU�WKH�FRUH�VDPSOHV�DQG�GULOOLQJ�VOXGJH�ODERUDWR�
U\� SHWURSK\VLFDO� VWXG\@�� 1HIW\DQR\H� NKR]\D\VWYR��
����±��� �LQ�5XVVLDQ�

*267 �������±���� 3RURG\� JRUQ\H�� 2EVKFKLH�
WUHERYDQL\D� N� RWERUX� L� SRGJRWRYNH� SURE� GO\D� RSUH�
GHOHQL\D� NROOHNWRUVNLNK� VYR\VWY >6WDWH� VWDQGDUG�
�������±����5RFNV��*HQHUDO� UHTXLUHPHQWV� WR VSHFL�
PHQV VDPSOLQJ�DQG�SUHSDUDWLRQ�IRU�UHVHUYRLU�SURSHU�
WLHV�GHWHUPLQDWLRQ@�� ,]GDWHOVWYR� VWDQGDUWRY� 0RVNYD�
��S���LQ�5XVVLDQ�

*267��������±����3RURG\�JRUQ\H��0HWRG�RSUH�
GHOHQL\D� NRHIILWVLHQWD� RWNU\WR\ SRULVWRVWL�
]KLGNRVWHQDV\VKFKHQLHP >6WDWH� VWDQGDUG� �������±
��� 5RFNV��0HWKRG�RI�SRURVLW\� IDFWRU�GHWHUPLQDWLRQ�
ZLWK� IOXLG� VDWXUDWLRQ@�� ,]GDWHOVWYR� VWDQGDUWRY�� 0RV�
NYD��� S���LQ�5XVVLDQ�

']KDIDURY ,�6��� 6\QJDHYVNL\ 3�(��� +DIL]RY 6�)�
����� 3ULPHQHQLH�PHWRGD�<$05�GO\D�NKDUDNWHULVWL�
NL�VRVWDYD�L�UDVSUHGHOHQL\D�SODVWRY\NK�IO\XLGRY�>$S�
SOLFDWLRQ�RI�WKH�105�PHWKRG�IRU�FKDUDFWHUL]DWLRQ�RI�
UHVHUYRLU�IOXLGV�FRPSRVLWLRQ�DQG�GLVWULEXWLRQ@��+LPL�
\D��0RVNYD� S������ �LQ�5XVVLDQ�

'REU\QLQ� 9�0��� 9HQGHOVKWH\Q� %�<X��� .R]KHYQL�
NRY� '�$� ������ 3HWURIL]LND� �)L]LND� JRUQ\K� SRURG��
>3HWURSK\VLFV� �3K\VLFV� RI� URFNV�@��1HIW� L� JDV� 0RV�
NYD� S������ �LQ�5XVVLDQ�

,YDQRY�0�.���%XUOLQ�<X�.���.DOP\NRY�*�$���.DU�
Q\XVKLQD�(�(���.RURERYD�1�,� ������3HWURIL]LFKHVNLH�
PHWRG\� LVVOHGRYDQL\D� NHUQRYRJR� PDWHULDOD� �WHUUL�
JHQQ\H�RWOR]KHQL\D� >3HWURSK\VLFDO�PHWKRGV�RI�FRUH�
PDWHULDO� DQDO\VLV� �WHUULJHQRXV� GHSRVLWV�� %RRN� �@��
0RVNRYVNL\ XQLYHUVLWHW�� 0RVNYD�� S�� ���� �LQ� 5XV�
VLDQ�

,YDQRY� 0�.��� .DOP\NRY� *�$��� %HORKLQ� 9�6���
.RURVW�'�9���+DPLGXOOLQ�5�$� ������3HWURIL]LFKHVNLH�

PHWRG\� LVVOHGRYDQL\D� NHUQRYRJR� PDWHULDOD�� .Q�� ���
/DERUDWRUQ\H�PHWRG\�SHWURIL]LFKHVNLNK�LVVOHGRYDQL\
NHUQRYRJR�PDWHULDOD >3HWURSK\VLFDO�PHWKRGV�RI�FRUH�
PDWHULDO� DQDO\VLV� %RRN� ��� /DERUDWRU\� PHWKRGV� RI�
FRUH� PDWHULDO� SHWURSK\VLFDO� DQDO\VLV@�� 0RVNRYVNL\
XQLYHUVLWHW��0RVNYD��S��������LQ�5XVVLDQ�

.REUDQRYD� 9�1� ������ 3HWURIL]LND >3HWURSK\�
VLFV@��1HGUD��0RVNYD��S������ �LQ�5XVVLDQ�

.XO\DYWVHY�$�9���)HGRUWVRY� ,�9� ������5H]XOWDW\�
RS\WQR�SURP\VKOHQQ\NK� UDERW� SR� LVSRO]RYDQL\X�
<$05�UHODNVRPHWUD� *HR6SHF� GO\D� L]PHUHQL\D� RE�
VKFKH\� L� HIIHNWLYQR\ SRULVWRVWL� JRUQ\NK� SRURG >5H�
VXOWV�RI�SLORW�LQGXVWULDO�ZRUNV�RQ�WKH�XVH�RI�WKH�*HR�
6SHF� 105�UHOD[RPHWHU� WR� PHDVXUH� WKH� WRWDO� DQG�
HIIHFWLYH� SRURVLW\� RI� URFNV@� 1HIW\DQR\H� NKR�
]\D\VWYR� ����±��� �LQ 5XVVLDQ�

0HWRGLFKHVNLH UHNRPHQGDWVLL�SR�SRGVFKHWX�JHR�
ORJLFKHVNLNK� ]DSDVRY� QHIWL� L� JD]D� RE\HPQ\P�
PHWRGRP� >0HWKRGRORJLFDO� UHFRPPHQGDWLRQV� IRU� RLO�
DQG� JDV� UHVHUYHV� HVWLPDWLRQ� ZLWK� YROXPHWULF� PHWK�
RG@�� 3HWHUVLO\H�9�,��� 3RURVNXQD�9�,��� <DFHQNR�*�*�
(GV� 91,*1,��13&�7YHUJHRSKL]LND��0RVNYD�7YHU��
�������LQ�5XVVLDQ�

6KXPVNDMWH� 0�-� ����� 2SUHGHOHQLH� SHWURIL]L�
FKHVNLNK� SDUDPHWURY� SHVFKDQR�JOLQLVW\NK� REUD]WVRY�
NHUQD� L� WLSL]DWVL\D� SODVWRY\NK� IO\XLGRY� PHWRGRP�
<$05�UHODNVRPHWULL >'HWHUPLQDWLRQ� RI� FRUH� VDP�
SOHV� SHWURSK\VLFDO� SDUDPHWHUV� DQG� UHVHUYRLU� IOXLGV�
W\SL]DWLRQ ZLWK�105�UHOD[RPHWU\@��'LV��NDQG��WHNK��
QDXN��1RYRVLELUVN��S��������LQ�5XVVLDQ�

%UDQGLPDUWH� )��� (ULNVVRQ� 0��� 0RVV� $� ������
+RZ� WR� REWDLQ� SULPDU\� GUDLQDJH� FDSLOODU\� SUHVVXUH�
FXUYHV�XVLQJ�105�7��GLVWULEXWLRQV�LQ�D�KHWHURJHQH�
RXV�FDUERQDWH�UHVHUYRLU� ,QWHUQDWLRQDO�6\PSRVLXP�RI�
WKH�6RFLHW\�RI�&RUH�$QDO\VWV��SS���±��

&RDWHV *�� 5��� ;LDR /��� 3UDPPHU 0� *� ������
105� /RJJLQJ�� 3ULQFLSOHV� DQG� $SSOLFDWLRQV�� +RX�
VWRQ��+DOOLEXUWRQ�(QHUJ\�6HUYLFHV��S������

'LFN�0�-���9HVHOLQRYLF�'���.HQQH\�7���*UHHQ '�
������ 0HDVXULQJ� UHODWLYH� SHUPHDELOLW\� ZLWK� 105�
,QWHUQDWLRQDO�6\PSRVLXP�RI�WKH�6RFLHW\�RI�&RUH�$Q�
DO\VWV� SS� �±���

/RR\HVWLMQ�:���=KDQJ�;���+HELQJ�$� ������+RZ�
FDQ�105�DVVHV� WKH�ZHWWDELOLW\�RI�D�FKDON�UHVHUYRLU�
,QWHUQDWLRQDO�6\PSRVLXP�RI�WKH�6RFLHW\�RI�&RUH�$Q�
DO\VWV� SS���±���

9DORUL�$���1LFRW�%� ������$�UHYLHZ�RI����\HDUV�RI�
105�ZHWWDELOLW\� ,QWHUQDWLRQDO�6\PSRVLXP�RI�WKH�
6RFLHW\�RI�&RUH�$QDO\VWV��SS���±���


