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$EVWUDFW�
,Q ����� ���� DQG ����� WKUHH LQWHUODERUDWRW\ VWXGLHV ZHUH RUJDQLVHG LQ 3+$5( FRXQWULHV

WR DVVHVV WKH RYHUDOO DFFXUDF\ RI WKH ODERUDWRU\ URXWLQH SUDFWLFHV LQ WKHVH FRXQWULHV� 7UDFH

PHWDOV� ZDVWHZDWHU SDUDPHWHUV DQG RUJDQLF SROOXWDQWV ZHUH GHWHUPLQHG LQ WKH VDPSOHV RI

YDULRXV PDWULFHV� 7KH UHSRUWHG UHVXOWV ZHUH VWDWLVWLFDOO\ HYDOXDWHG� 7KH ODERUDWRULHV VKRZHG

D YHU\ JRRG SHUIRUPDQFH LQ WUDFH PHWDO DQG ZDVWHZDWHU SDUDPHWHU DQDO\VHV EXW LQ WKH FDVH

RI RUJDQLF SROOXWDQWV WKHLU SHUIRUPDQFH ZDV SRRUHU�

�

�

,QWURGXFWLRQ�

,Q�WKH�\HDUV������������DQG�������WKUHH�LQWHUODERUDWRU\�H[HUFLVHV�ZHUH�RUJDQL]HG�LQ�

3+$5(�FRXQWULHV��LQ�RUGHU�WR�LQFUHDVH�DZDUHQHVV�IRU�WKH�QHHG�RI�TXDOLW\�PDQDJHPHQW�LQ�

HQYLURQPHQWDO� ODERUDWRULHV� DQG� WR� LQWURGXFH� D� V\VWHP�� ZKLFK� XQGHUSLQV� WKH� TXDOLW\� RI�

HQYLURQPHQWDO� PHDVXUHPHQWV� LQ� 3+$5(� FRXQWULHV�� 9ULMH� 8QLYHUVLWHLW�� 1HWKHUODQGV��

8QLYHUVLW\�RI�%DUFHORQD��6SDLQ��)56�0DULQH�/DERUDWRU\��8.�DQG�-RLQW�5HVHDUFK�&HQWUH�

LQ�,VSUD��,WDO\�ZHUH�VHOHFWHG�WR�UXQ�WKHVH�LQWHUODERUDWRU\�H[HUFLVHV�DQG�DOVR�WR�DVVLVW�LQ�WKH�

GHVLJQ��LPSOHPHQWDWLRQ�DQG�VWDWLVWLFDO�HYDOXDWLRQ�RI�LQWHUODERUDWRU\�VWXGLHV��

�

$Q� LQWHUODERUDWRU\� TXDOLW\� FRQWURO� LV� QHFHVVDU\� ZKHQ� D� JURXS� RI� ODERUDWRULHV�

SDUWLFLSDWHV�LQ�D�VSHFLILF�SURMHFW��LQ�RUGHU�WR�DVVXUH�FOHDU�LGHQWLILFDWLRQ�DQG�FRQWURO�RI�WKH�

ELDV� EHWZHHQ� DQDO\VHV� FDUULHG� RXW� E\� LQGLYLGXDO� SDUWLFLSDQWV� RI� WKH� SURMHFW�� $Q�

LQWHUODERUDWRU\� VWXG\� FRQVLVWV� RI� RQH� RU� PRUH� DQDO\VHV� E\� D� JURXS� RI� ODERUDWRULHV� RQ�

KRPRJHQRXV�WHVW�VDPSOHV�E\�WKH�PHWKRG�XVHG�E\�WKH�ODERUDWRU\��7KH�UHSRUWHG�UHVXOWV�DUH�

FRPSDUHG� WR� WKRVH� IURP�RWKHU� ODERUDWRULHV�RU� WR� WKH�NQRZQ�RU�DVVLJQHG�YDOXH��8VXDOO\��

WKH� PDLQ� REMHFWLYH� LV� WR� HYDOXDWH� RU� LPSURYH� ODERUDWRU\� SHUIRUPDQFH�� 7KHUHIRUH�� DQ�

LQWHUODERUDWRU\� VWXG\� SURYLGHV� ODERUDWRULHV� IHHGEDFN� RQ� WKHLU� SHUIRUPDQFH�� VR�
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ODERUDWRULHV� FDQ� LPSURYH� ZKHUH� QHFHVVDU\�� ,Q� WKHVH� VWXGLHV�� 3+$5(� LQWHUODERUDWRU\�

H[HUFLVHV�ZHUH�PRUH�RU�OHVV�XVHG�WR�DVVHV�WKH�VWDWH�RI�WKH�SUDFWLFH�DQG�WR�LOOXVWUDWH�KRZ�

LQWHUODERUDWRU\� VWXGLHV�FDQ�EH�XVHG� WR� LPSURYH�PHWKRGRORJ\� LQ� LQGLYLGXDO�SDUWLFLSDWLQJ�

ODERUDWRULHV��$V�ILQDO�REMHFWLYH��LW�ZDV�KRSHG�WKDW�3+$5(�FRXQWULHV�ZRXOG�EH�PRWLYDWHG�

WR� RUJDQLVH� LQ� WKH� IXWXUH� VXFK� VWXGLHV� LQ� WKHLU� RZQ� FRXQWULHV� DQG� WR� FRQWLQXH� WKH�

LQWURGXFWLRQ�RI�DQDO\WLFDO�TXDOLW\�FRQWURO�LQ�WKHLU�ODERUDWRULHV��

�

7KH� UHVXOWV� UHSRUWHG� E\� WKH� SDUWLFLSDQWV� ZHUH� VWDWLVWLFDOO\� HYDOXDWHG�� 7KHUH� DUH�

YDULRXV�VWDWLVWLFDO�SURFHGXUHV� WR�HYDOXDWH� WKH�GDWD��,Q� WKHVH�VWXGLHV�� WKH�GDWD�DVVHVVPHQW�

ZDV� EHLQJ� FDUULHG� RXW� EDVHG� XSRQ� ]�VFRUHV� DQG� DVVLJQHG� YDOXHV
�
�� 7KH� DVVLJQHG� YDOXHV�

VKRXOG� EH� HVWDEOLVKHG� ZLWK� JUHDW� FDUH�� DV� DQ\� ELDV� LQ� WKLV� YDOXH� FRXOG� KDYH� VHULRXV�

FRQVHTXHQFHV�IRU�ERWK�WKH�SDUWLFLSDQWV�DQG�WKH�RUJDQLVHUV��7KHUHIRUH��WKH�DVVLJQHG�YDOXHV�

ZHUH�� LQ� ILUVW� LQVWDQFH�� EDVHG� RQ� DQDO\WLFDO� UHVXOWV� REWDLQHG� E\� GLVWLQJXLVKHG� (8�

ODERUDWRULHV�� ZLWK� D� KLJK� OHYHO� RI� H[SHUWLVH� LQ� WKH� DQDO\VHV� FRQFHUQHG�� $V� ODERUDWRU\�

SHUIRUPDQFH�FULWHULRQ��WKH�]�VFRUH�ZDV�FKRVHQ�ZKLFK�HVWLPDWHG�ELDV�RI�WKH�ODERUDWRU\�LQ�

XQLWV�RI�WKH�VWDQGDUG�GHYLDWLRQ��7KH�]�VFRUHV�ZHUH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�

HTXDWLRQ���

]L� ��[L���;��V� � � � � � ����

ZKHUH��]L���WKH�]�VFRUH�IRU�WKH�ODERUDWRU\�L�

� [L���WKH�UHVXOW�RI�WKH�ODERUDWRU\�L�

� ;���WKH�DVVLJQHG�YDOXH�

� V���WKH��EHWZHHQ�ODERUDWRU\��VWDQGDUG�GHYLDWLRQ�FKRVHQ�DV�SHUIRUPDQFH�FULWHULRQ�

�

,W� LV� SRVVLEOH� WR� HVWDEOLVK� GHFLVLRQ� OLPLWV� XVLQJ� ]�VFRUHV�ZKHQ� D�*DXVVLDQ� GLVWULEXWLRQ�

ZLWK�WKH�DVVLJQHG�YDOXH�DV�PHDQ�DQG�WKH�FKRVHQ�VWDQGDUG�GHYLDWLRQ�V�LV�DVVXPHG�YDOLG��

)RU�VXFK�D�QRUPDO�GLVWULEXWLRQ��_]_���LQ������RI�WKH�FDVHV�ZKLOH�WKH�SUREDELOLW\�WKDW�_]_!��

LV�DERXW��������7KHUHIRUH��LW�ZRXOG�EH�UHDVRQDEOH�WR�VWDWH�WKDW�]�VFRUHV�DUH��VDWLVIDFWRU\��

ZKHQ�_]_�����TXHVWLRQDEOH��ZKHQ���_]_���DQG��SRRU��ZKHQ�_]_!���

�

5HVXOWV�DQG�GLVFXVVLRQ�
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)LUVW�LQWHUODERUDWRU\�VWXG\��,/6����ZDV�RUJDQL]HG�LQ�1RYHPEHU�������7KH�REMHFWLYH�

RI� ,/6��� ZDV� WR� GHWHUPLQH� WKH� DFFXUDF\� RI� FDOLEUDWLRQ�� WKH� DFFXUDF\� RI� VDPSOH�

SUHSDUDWLRQ� VWHSV�� H�J�� H[WUDFWLRQ� DQG� WKH� DFFXUDF\� RI� WKH� RYHUDOO� DQDO\WLFDO� SURFHGXUH��

7KH� SDUWLFLSDWLQJ� ODERUDWRULHV� ZHUH� UHTXHVWHG� WR� DQDO\]H� WKH� VDPSOHV� IROORZLQJ� WKH�

URXWLQH� SUDFWLFHV� LQ� WKHLU� ODERUDWRULHV�� )RXU� WUDFH�PHWDOV�� L�H�� &G�� &X�� 3E� DQG� =Q� LQ� D�

VHGLPHQW�VROXWLRQ��D�VXUIDFH�ZDWHU�VDPSOH��D�VHGLPHQW�GLJHVW�DQG�D�VHGLPHQW�VDPSOH�ZHUH�

GHWHUPLQHG��$GGLWLRQDOO\��VHYHQ�SRO\FKORURELSKHQ\OV��3&%V��LQ�D�VWDQGDUG�VROXWLRQ�DQG�D�

VHGLPHQW�H[WUDFW�ZHUH�DOVR�GHWHUPLQHG�� ,Q�D�VLPXODWHG�ZDVWHZDWHU�VDPSOH��$2;��&2'�

DQG�'2&�ZHUH� GHWHUPLQHG�� )URP�6ORYHQLD�� ��� ODERUDWRULHV� SDUWLFLSDWHG� LQ� ,/6����7KH�

RULJLQ� RI� WKH� ODERUDWRULHV� LV� VKRZQ� RQ� )LJXUH� ��� %ULHIO\�� WKH� RYHUDOO� ODERUDWRU\�

SHUIRUPDQFH�VKRZHG�DQ�H[FHOOHQW�OHYHO�RI�SURILFLHQF\�DQG�D�YHU\�JRRG�FRPSDUDELOLW\�RI�

WKH� GDWD� IRU� KHDY\�PHWDOV� DQG�ZDVWHZDWHU� SDUDPHWHUV�� ,Q� WKH� FDVH� RI� 3&%� DQDO\VHV�� D�

ODUJHU� VSUHDG�RI� WKH� UHVXOWV�DQG�D� ORZHU� UHVSRQVH� UDWH�RI� WKH� ODERUDWRULHV�ZDV�REVHUYHG�

VKRZLQJ�WKH�ODFN�RI�H[SHULHQFHV�RU�HYHQ�LQDGHTXDWH�LQVWUXPHQWDWLRQ��H�J��FROXPQV��

SXEOLF LQVWLWXWHV

���

UHVHDUFK LQVWLWXWH

���

LQGXVWU\

���

XQLYHUVLW\

��

�

)LJXUH����7KH�RULJLQ�RI�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV�LQ�,/6���

�

6HFRQG�LQWHUODERUDWRU\�H[HUFLVH��,/6����ZDV�RUJDQLVHG�LQ�$XJXVW�������,/6���ZDV�

GHVLJQHG� WR�EH� DQ� HQODUJHPHQW�RI� ,/6���� EHFDXVH�PRUH�FRPSOH[�VDPSOH�PDWULFHV�KDYH�

EHHQ� LQFOXGHG�� 7KH� QXPEHU� RI� WUDFH� PHWDOV� LQFUHDVHG�� $V�� &U�� +J� DQG� 1L� ZHUH� DOVR�

GHWHUPLQHG� LQ� WKH� VDPSOHV�� ,Q� VRPH� VDPSOHV�� WKH� OHYHOV� ZHUH� FORVHU� WR� WKH� GHWHFWLRQ�

OLPLWV��2Q�WKH�RWKHU�KDQG��D�GHWHUPLQDWLRQ�RI�WUDFH�PHWDOV�LQ�PRUH�FRPSOH[�VDPSOHV�ZDV�

LQFOXGHG�� L�H�� VRLO� GLJHVW� DQG� VRLO�� )RU� ZDVWHZDWHU�� WKH� QXPEHU� RI� GHWHUPLQDQGV� DOVR�

LQFUHDVHG�� L�H�� &D�� &O�� .�� 0J�� 1D�� 12�� DQG� 62�� ZHUH� DGGHG� DQG� D� UHDO� VDPSOH� ZDV�
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LQFOXGHG��)RU�3&%�PHDVXUHPHQWV�� WKH�H[WUDFWLRQ�SURFHGXUH�ZDV� VHSDUDWHO\�DVVHVVHG�E\�

LQFOXGLQJ� ERWK� DQ� H[WUDFW� DQG� D� UHDO� VHZDJH� VOXGJH� VDPSOH�� )URP� 6ORYHQLD�� ���

ODERUDWRULHV�SDUWLFLSDWHG� LQ� ,/6����7KH�RULJLQ�RI� WKH� ODERUDWRULHV� LV�VKRZQ�RQ�)LJXUH����

%ULHIO\��SUDFWLFDOO\�DOO�ODERUDWRULHV�DFKLHYHG�D�YHU\�JRRG�SHUIRUPDQFH�IRU�DOO�WUDFH�PHWDOV�

H[FHSW�IRU�$V�DQG�+J��:KHQ�GHWHUPLQLQJ�WUDFH�PHWDOV�LQ�WKH�FRQFHQWUDWLRQ�OHYHOV�FORVHU�

WR� WKH� GHWHFWLRQ� OLPLWV� DQG� LQ� WKH� PRUH� FRPSOH[� VDPSOH� PDWULFHV�� L�H�� VRLO�� WKH�

SHUIRUPDQFH� ZDV�� KRZHYHU�� SRRUHU�� )RU�ZDVWHZDWHU� SDUDPHWHUV�� H[FHOOHQW� UHVXOWV�ZHUH�

REWDLQHG� LQ� ERWK� PDWULFHV�� 7KH� RQO\� H[FHSWLRQV� ZHUH� &2'�� '2&� DQG� 62�� LQ� D� UHDO�

ZDVWHZDWHU�� EXW� WKLV� FRXOG� EH� UDWKHU� GXH� WR� WKH� PXFK� ORZHU� FRQFHQWUDWLRQ� OHYHOV� RI�

GHWHUPLQDQGV� WKDQ�PDWUL[� LQWHUIHUHQFHV��$V� LQ� ,/6���� WKH�3&%�UHVXOWV�ZHUH�DJDLQ�TXLWH�

SRRU�� $� VOLJKW� LPSURYHPHQW� ZDV� REVHUYHG� ZKHQ� GHWHUPLQLQJ� 3&%V� LQ� WKH� VWDQGDUG�

VROXWLRQ� EXW� LQ� WKH� FDVH� RI� PRUH� FRPSOH[� VDPSOHV�� D� ODUJH� VSUHDG� RI� WKH� UHVXOWV� ZDV�

QRWHG��SUREDEO\�GXH�WR�WKH�LQFRPSOHWH�H[WUDFWLRQ�RU�FKURPDWRJUDSKLF�FR�HOXWLRQ��

SXEOLF LQVWLWXWHV

���

UHVHDUFK LQVWLWXWH

���

LQGXVWU\

���

XQLYHUVLW\

��

�

)LJXUH����7KH�RULJLQ�RI�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV�LQ�,/6���

�

7KLUG� LQWHUODERUDWRU\�H[HUFLVH� �,/6����ZDV�RUJDQLVHG� LQ�0DUFK�������)LUVW�RI�DOO��

WKH�H[HUFLVH�IRFXVHG�RQ�PRUH�FRPSOH[�PDWULFHV��7KH�VDPH�WUDFH�PHWDOV�ZHUH�GHWHUPLQHG�

DV�LQ�,/6���EXW�LQ�PRUH�FRPSOH[�VDPSOHV��L�H��VHZDJH�VOXGJH�GLJHVW��VHZDJH�VOXGJH��URDG�

GXVW� GLJHVW� DQG� URDG�GXVW��:DVWHZDWHU�SDUDPHWHUV�ZHUH�GHWHUPLQHG� LQ� D� UHDO� LQGXVWULDO�

DQG�PXQLFLSDO�ZDVWHZDWHU��)RU�RUJDQLF�SROOXWDQW�DQDO\VHV��3&%V�ZHUH�GHWHUPLQHG�LQ�

�

�
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SXEOLF LQVWLWXWHV

���

UHVHDUFK LQVWLWXWH

���

LQGXVWU\

���

XQLYHUVLW\

��

�

)LJXUH����7KH�RULJLQ�RI�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV�LQ�,/6���

�

H[WUDFW� DQG� VHZDJH� VOXGJH� VDPSOHV� DQG� 3$+V�ZHUH� DOVR� LQFOXGHG� LQ� WKH� VWXG\�� )URP�

6ORYHQLD�� ��� ODERUDWRULHV� SDUWLFLSDWHG� LQ� WKLV� VWXG\�� 7KH� RULJLQ� RI� WKH� ODERUDWRULHV� LV�

VKRZQ�RQ�)LJXUH����7KH�UHVXOWV�RI�,/6���ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLOV��

=�VFRUHV�ZHUH� FDOFXODWHG� DFFRUGLQJ� WR� WKH� HTXDWLRQ� ���� DV� WKH\� SURYLGH� D� VLPSOH�

PHDQ�WR�HVWLPDWH�WKH�TXDOLW\�RI�WKH�GDWD��7KH�WDUJHW�VWDQGDUG�GHYLDWLRQ�V�KDV�EHHQ�VHW�WR�

�������RI� WKH�DVVLJQHG�YDOXH� IRU�DOO�GHWHUPLQDQGV��7KLV�FULWHULRQ� LV� UHODWLYHO\�PLOG� IRU�

VDPSOHV� ZLWK� QR� PDWUL[� HIIHFW�� H�J�� VWDQGDUG� VROXWLRQV�� EXW� UDWKHU� VHYHUH� IRU� PRUH�

FRPSOH[�VDPSOHV��H�J��VRLO�DQG�VHZDJH�VOXGJH��,Q�JHQHUDO��LW�LV�UHDVRQDEOH��

/LNH�LQ�SUHYLRXV�WZR�LQWHUODERUDWRU\�VWXGLHV��WKH�ODERUDWRULHV�VKRZHG�D�YHU\�JRRG�

SHUIRUPDQFH�IRU�DOO�ZDVWHZDWHU�SDUDPHWHUV��7KHUH�ZHUH��KRZHYHU��VRPH�RXWOLHUV�ZLWK�]�

VFRUHV�ORZHU�WKDQ�±��RU�ODUJHU�WKDQ����%XW�LQ�JHQHUDO��WKH�DJUHHPHQW�EHWZHHQ�WKH�UHSRUWHG�

UHVXOWV�DQG�WKH�DVVLJQHG�YDOXHV�ZDV�JRRG��,Q�WKH�FDVH�RI�&O
�

�GHWHUPLQDWLRQ�LQ�ZDVWHZDWHU��

WKHUH� ZHUH� WZR� RXWOLHUV� EXW� RWKHU� ODERUDWRULHV� DFKLHYHG� D� YHU\� JRRG� SHUIRUPDQFH�� DV�

VKRZQ� LQ� )LJXUH� ��� 7UDFH� PHWDOV� ZHUH� DOVR� GHWHUPLQHG� ZLWK� QR� PDMRU� GLIILFXOWLHV��

(VSHFLDOO\�LQ�WKH�FDVH�RI�3E�DQG�=Q�GHWHUPLQDWLRQ��WKH�UHSRUWHG�UHVXOWV�ZHUH�H[FHOOHQW�LQ�

DOO�PDWULFHV��%XW� LQ� WKH� FDVH�RI�$V�DQG�+J�DQDO\VHV�� WKH�SHUIRUPDQFH�ZDV�SRRUHU��7KH�

LPSDFW�RI�GLIIHUHQW�PDWULFHV�LV�DOVR�FOHDUO\�VKRZQ�LQ�)LJXUH����7KH�GHWHUPLQDWLRQ�RI�$V�LQ�

VWDQGDUG� VROXWLRQ� VDPSOHV�ZDV�DOUHDG\�DORQH� LQ� LWVHOI�GLIILFXOW�EXW� WKH�DQDO\VHV�GRQH� LQ�

PRUH� FRPSOH[�PDWULFHV�� L�H�� VHZDJH� VOXGJH�ZDV� HYHQ�PRUH�GLIILFXOW� WR�REWDLQ��$� ODUJH�

VSUHDG� RI� WKH� UHSRUWHG� UHVXOWV� ZDV� DJDLQ� QRWHG� LQ� RUJDQLF� SROOXWDQW� DQDO\VHV�� )HZHU�

ODERUDWRULHV�VXEPLWWHG�WKHVH�UHVXOWV��*HQHUDOO\��WKHUH�ZDV�D�YHU\�SRRU�DJUHHPHQW�EHWZHHQ�



$FWD�&KLP��6ORY���������������������

*� 0XUL DQG $� *DEHUãþLN� 3+$5( LQWHUODERUDWRU\ VWXGLHV LQ 6ORYHQLD

����

WKH�UHSRUWHG�GDWD��DQG�WKXV�WKH�DVVLJQHG�YDOXHV�KDG�YHU\�KLJK�XQFHUWDLQW\��7KHUHIRUH��WKH�

EHWZHHQ�ODERUDWRU\�VWDQGDUG�GHYLDWLRQ�FRXOG�QRW�EH�HVWDEOLVKHG�DQG�]�VFRUHV�FRXOG�QRW�EH�

FDOFXODWHG�IRU�,/6����-XVW�IRU�JHWWLQJ�WKH�LPSUHVVLRQ�RI�WKH�TXDOLW\�RI�WKHVH�GDWD��3&%�����

GHWHUPLQDWLRQ� IURP� ,/6��� LV� VKRZQ� LQ� )LJXUH� ���0DQ\� ODERUDWRULHV� ZLWK� YHU\� KLJK� ]�

VFRUHV��]����RU�]!���ZHUH�QRWHG�VKRZLQJ�WKDW�VRPH�HIIRUW�LV�VWLOO�QHHGHG�WR�LPSURYH�WKH�

SHUIRUPDQFH�RI�WKHVH�DQDO\VHV��

��

��

��

�

�

�

�

&O LQ ZDVWHZDWHU

=
�
V
F
R
U
H
V

�

)LJXUH����=���VFRUHV�RI�&O
�

�LQ�ZDVWHZDWHU�VDPSOH�

�

��

��

��

�

�

�

�

$ V LQ F OHDQ P HWDO VR OX WLRQ

DQG LQ VHZ DJH VOXGJH SRZ GHU

=
�
V
F
R
U
H
V

�

)LJXUH����=���VFRUHV�RI�$V�LQ�FOHDQ�PHWDO�VROXWLRQ�DQG�VHZDJH�VOXGJH�VDPSOH�

�
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�
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�

3&% ��� LQ VHZDJH VOXGJH

=
�
V
F
R
U
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�

)LJXUH����=���VFRUHV�RI�3&%�����LQ�VHZDJH�VOXGJH�

&RQFOXVLRQV�

7KUHH� LQWHUODERUDWRU\� VWXGLHV� ZHUH� RUJDQLVHG� LQ� 3+$5(� FRXQWULHV� WR� DVVHVV� WKH�

RYHUDOO�DFFXUDF\�RI�WKH�DQDO\WLFDO�SURFHGXUHV�XVHG�E\�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV��,/6���

DQG� ,/6��� KDYH� EHHQ� GHVLJQHG� WR� EH� DQ� HQODUJHPHQW� UDWKHU� WKDQ� D� UHSHWLWLRQ� RI� ,/6����

WKHUHIRUH�PRUH� FRPSOH[� VDPSOH�PDWULFHV�KDYH�EHHQ� LQFOXGHG��:KHQ�GHWHUPLQLQJ� WUDFH�

PHWDOV� DQG� ZDVWHZDWHU� SDUDPHWHUV� LQ� VWDQGDUG� VROXWLRQV� DQG� SUH�WUHDWHG� VDPSOHV� WKH�

DJUHHPHQW�EHWZHHQ�WKH�UHSRUWHG�UHVXOWV�DQG�WKH�DVVLJQHG�YDOXHV�ZDV�JHQHUDOO\�YHU\�JRRG�

EXW� LQ�PRUH� FRPSOH[� VDPSOH�PDWULFHV� WKH�SHUIRUPDQFH�RI� WKH� ODERUDWRULHV�ZDV�XVXDOO\�

SRRUHU�� 2UJDQLF� SROOXWDQW� DQDO\VHV�� L�H�� 3&%V� DQG� 3$+V� VKRZHG� D� UDWKHU� SRRU�

SHUIRUPDQFH� RI� WKH� SDUWLFLSDWLQJ� ODERUDWRULHV� ZLWK� VRPH� YHU\� KLJK� ]�VFRUHV� LQGLFDWLQJ�

WKDW�WKH�FRPPRQ�ELDVHV�DUH�QRW�D�PDMRU�FRQWULEXWRUV�WR�WKH�WRWDO�HUURU�LQ�WKHVH�DQDO\VHV��

+RZHYHU�� VRPH� HIIRUW� LV� VWLOO� QHHGHG� WR� LPSURYH� WKH� DQDO\WLFDO� SHUIRUPDQFH� RI� WKH�

ODERUDWRULHV��HVSHFLDOO\�LQ�WKH�FDVH�RI�RUJDQLF�SROOXWDQWV��

�

,Q� JHQHUDO�� HQYLURQPHQWDO�PLQLVWULHV� LQ� DOO� 3+$5(� FRXQWULHV�ZHUH� YHU\� SRVLWLYH�

DERXW� WKH�(XURSHDQ�8QLRQ�LQLWLDWLYH�WR�UXQ�WKH�LQWHUODERUDWRU\�VWXGLHV��7KH\�UHFRJQLVHG�

WKH�QHHG�IRU�WKDW�SURMHFW�DQG�DOVR�DFWLYHO\�VXSSRUWHG�DQG�HQFRXUDJHG�WKH�ODERUDWRULHV�WR�

SDUWLFLSDWH�LQ�WKH�VWXGLHV��

�

�
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*� 0XUL DQG $� *DEHUãþLN� 3+$5( LQWHUODERUDWRU\ VWXGLHV LQ 6ORYHQLD

����

5HIHUHQFHV�DQG�1RWHV�

�� 3+$5( 6HUYLFH IRU TXDOLW\ PDQDJHPHQW LQ HQYLURQPHQWDO ODERUDWRULHV � )LQDO UHSRUW� 9ULMH

8QLYHUVLWHLW� 1HWKHUODQGV� �����

3RY]HWHN�

9 OHWLK ����� ���� LQ ���� VR Y 3+$5( GUåDYDK SRWHNDOH WUL PHGODERUDWRULMVNH ãWXGLMH� V

SRPRþMR NDWHULK QDM EL VH XJRWRYLOD XVSRVREOMHQRVW VRGHOXMRþLK ODERUDWRULMLK ]D L]YDMDQMH

DQDOL]� 9 Y]RUFLK ] UD]OLþQLP PDWULNVRP VR ODERUDWRULML GRORþDOL WHåNH NRYLQH� SDUDPHWUH Y

RGSDGQLK YRGDK LQ RUJDQVNH SROXWDQWH� ,]PHUMHQH YUHGQRVWL VR ELOH VWDWLVWLþQR REGHODQH�

/DERUDWRULML VR SRND]DOL QDMEROMãR XVSRVREOMHQRVW Y SULPHUX DQDOL] WHåNLK NRYLQ LQ RGSDGQLK

YRGD� Y SULPHUX RUJDQVNLK SROXWDQWRY SD VR ELOD RGVWRSDQMD PHG L]PHUMHQLPL LQ VSUHMHWLPL

YUHGQRVWPL YHþMD�


