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$EVWUDFW

7KH�PRUSKRORJLFDO� VWDWXV� LV� DQ� LPSRUWDQW� IDFWRU� IRU� DFKLHYLQJ� UHVXOWV� LQ�PDQ\� VSRUWV�� LQFOXGLQJ� VZLPPLQJ�� %\�
XVLQJ�FHUWDLQ�DQWKURSRPHWULF�PHDVXUHV�ZH�JDLQ�D�FOHDUHU�SLFWXUH�RI�WKH�LPSDFW�WKDW�DQWKURSRPHWULF�SDUDPHWHUV�KDYH�
RQ�HLWKHU�WKH�RYHUDOO�GHYHORSPHQW�RI�DWKOHWHV�RU�WKH�FRPSHWLWLYH�UHVXOWV�LQ�VSHFLILF�VZLPPLQJ�GLVFLSOLQH�
7KH�PDLQ�DLP�RI�WKLV�SDSHU�ZDV�WR IROORZ�WKH�SURJUHVV�RI�VZLPPLQJ�WHFKQLTXH�RI�VWXGHQWV�LQ�WKH���P�GLVFLSOLQH�DV�D�
UHVXOW�RI�WKH�VZLPPLQJ�FRXUVH�
$QRWKHU�DLP�ZDV�WR�YHULI\�WKH�SRVVLEOH�LPSDFW�RI�VRPH�DQWKURSRPHWULF�SDUDPHWHUV�RI�WKH�XSSHU�DQG�ORZHU�OLPEV�DQG�
ERG\�PDVV�RQ�WKH����P�UHVXOWV�RI�VZLPPLQJ�
0HWKRGV��7KH�UHVHDUFK�VDPSOH�KDV�LQFOXGHG����PDOH�������\HDU�ROG�VWXGHQWV��ZKR�DWWHQGHG�VWXGLHV�DW�WKH�)DFXOW\�RI�
3K\VLFDO�&XOWXUH�DQG�6SRUWV�DW�$$%�&ROOHJH�LQ�3ULVKWLQD�
)RU� HVWLPDWLQJ� DQWKURSRPHWULF� IHDWXUHV�� VL[� YDULDEOHV� ZHUH� REWDLQHG� WKDW DUH� LQGLFDWLYH� RI� WKH� ORQJLWXGLQDO� DQG�
WUDQVYHUVDO�GLPHQVLRQ�RI� WKH�XSSHU�DQG� ORZHU� OLPEV��DV�ZHOO�DV� WKH�ERG\�PDVV�YDULDEOH��:KHUHDV� WKH�PRWRU� VNLOOV�
ZHUH�HYDOXDWHG�IURP�WKH�VZLPPHUV�VFRUH�RI����PHWHUV�GLVWDQFH�
7KH� PHDVXUHPHQWV� ZHUH� PDGH� DW� WKH� VHPL�2O\PSLF� =HQLWK� VZLPPLQJ� SRRO� QHDU� 3ULVKWLQD� GXULQJ� WKH� VZLPPLQJ�
FRXUVH�WKURXJKRXW�)HEUXDU\�0D\�������7KH�UHVXOW�ZDV�PHDVXUHG�E\�KDQG�FKURQRPHWHU�DQG�ZDV�DFFXUDWHO\�UHDG�����
VHFRQGV�
5HVXOWV� 7KH�DYHUDJH�VWXGHQW�ERG\�PDVV�ZDV�������NJ��ZKHUHDV�LQ�WKH����PHWHU�GLVWDQFH��VWXGHQWV�KDG�DQ�DYHUDJH�RI�
������VHFRQGV�LQ�WKH�ILUVW�PHDVXUHPHQW��ZKLOH�LQ�WKH�VHFRQG�PHDVXUHPHQW�WKH\�LPSURYHG�WKH�VFRUH�E\������VHFRQGV�
�������VHF���
7KHUH�ZDV�D�VWDWLVWLFDOO\�YDOLG�GLIIHUHQFH�EHWZHHQ�WKH�ILUVW�DQG�WKH�VHFRQG�PHDVXUHPHQWV��W� ��������VLJ� ��������7KH�
UHVXOW� IURP� WKH� ILUVW� PHDVXUHPHQW�� �PHDQ�  � ������ VHF�� LV� ORZHU� WKDQ� WKH� VHFRQG� PHDVXUHPHQW� �PHDQ�  � ������
VHFRQGV��
'LVFXVVLRQ� 7R� VKRZ� WKH� LPSDFW� RI� PRUSKRORJLF� YDULDEOHV� LQ� WKH� UHVXOW� RI� VZLPPLQJ� LQ� VKRUW� GLVWDQFH� ���� P��
PXOWLSOH OLQHDU� UHJUHVVLRQ�ZDV� XVHG�� %DVHG� RQ� WKH� UHVXOWV� RI� OLQHDU� UHJUHVVLRQ� �WDEOHV� �	���� SUHGLFWLYH� V\VWHP� RI�
PRUSKRORJLF�YDULDEOHV� �5������� VLJ ������KDV�QR� LPSDFW� LQ� WKH� UHVXOW�RI� VZLPPLQJ� LQ� VKRUW�GLVWDQFH� ����P���7KLV�
FRXOG�KDYH�FRPH�DV�D�UHVXOW�WKDW�WKH�VHYHUDO�LQGLYLGXDOV�KDG�RQO\�WKH�PLQLPDO�OHYHO�RI�WHFKQLTXH�NQRZOHGJH�DQG�WKHLU�
PRWRULF�DELOLWLHV�DUH�QRW�OLNH�LQ�HOLWH�VZLPPHUV�DQG�WKH�VL]H�RI�WKH�VDPSOH�LV�QRW�JUHDW��RQO\����HQWLWLHV��

,QWURGXFWLRQ

7KH�PRUSKRORJLFDO�VWDWXV�LV�DQ�LPSRUWDQW�IDFWRU�IRU�DFKLHYLQJ�UHVXOWV�LQ�PDQ\�VSRUWV��LQFOXGLQJ�VZLPPLQJ��%\�XVLQJ�
FHUWDLQ� DQWKURSRPHWULF�PHDVXUHV�ZH� JDLQ� D� FOHDUHU� SLFWXUH� RI� WKH� LPSDFW� WKDW� DQWKURSRPHWULF� SDUDPHWHUV� KDYH� RQ�
HLWKHU� WKH�RYHUDOO�GHYHORSPHQW RI�DWKOHWHV�RU� WKH�FRPSHWLWLYH�UHVXOWV� LQ�VSHFLILF� VZLPPLQJ�GLVFLSOLQH��� ,W� LV�NQRZQ�
WKDW�WKH�PRUSKRORJLFDO�VWDWXV�RI�PDQ�LV�XQGHU�WKH�KLJK�LQIOXHQFH�RI�WKH�LQKHULWDQFH�FRHIILFLHQW�����������0DUNRYLT��
9�� HW� DO��� ������� 7KH� SDUDPHWHUV� RI� WKH� XSSHU� DQG� ORZHU� OLPEV� KDYH� WKH� SURQRXQFHG� LQIOXHQFH� RQ� WKH� UHVXOW� LQ�
VZLPPLQJ�� )RU� IHPDOH� DGXOW� VZLPPHUV� DJH�� KHLJKW� DQG� DUP� VSDQ� ZHUH� FRUUHODWH� ZLWK� SHUIRUPDQFH� RI� VSULQW�
GLVWDQFHV��)RU�IHPDOH�DGXOW�VZLPPHUV��DJH��KHLJKW��DQG�DUP�VSDQ�ZHUH�FRUUHODWHG�ZLWK�SHUIRUPDQFH��3HOD\R�3���HW�DO��
������� IRU�PDOHV� WKLV�ZDV� QRW� WKH� FDVH��2WKHU� VWXGLHV�� KRZHYHU�� KDYH� IRXQG� D� SRVLWLYH� DQG� VLJQLILFDQW� FRUUHODWLRQ�
EHWZHHQ�ERG]�VL\H�PHDVXUHV�DQG�VWURNH�OHQJWK�LQ�DGXOW�PDOHV��*ULPVWRQ�6.��HW�DO����������
0HVNRYVND��������DUJXHV�WKDW�WKH�ERG\�KHLJKW�KDV�PRUH�LPSDFW�LQ�VZLPPLQJ�UHVXOWV��%D[WHU�-RQHV�$'��HW�DO��������
0DOLQD� 50�� ������� WKDQ� WKH� ERG\� ZHLJKW�� DQG� WKH� JUHDWHVW� LQIOXHQFH� RQ� WKH� VZLPPLQJ� UHVXOW� KDV� VWDUWLQJ� WLPH�
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UHDFWLRQ�� WKH� UHWXUQLQJ� VSHHG� DQG� ILQLVKLQJ� WLPH��6ZLPPLQJ� UHVXOW� FRXOG�YDU\� DOVR� IURP�SURSXOVLRQ� OHQJWK��ZKLFK�
GHSHQGV�RI�XSSHU�DQG�ORZHU�OLPEV��0DUNRYLF��=���HW�DO���������VWDWHG�WKDW�WKH�PRUSKRORJLFDO�VWDWXV�RI�WKH�DWKOHWH�LV�D�
VLJQLILFDQW�FRPSRQHQW�ZKLFK� LPSDFWV� IXQFWLRQDO�DELOLWLHV�DQG�DIIHFWV�WKH�SUHGLVSRVLWLRQ�RI�WKH� RUJDQLVP�IRU�FHUWDLQ�
VSRUWV�DFWLYLWLHV�OLNH�LQ�VZLPPHUV��6ZLPPHUV��SHUKDSV�HYHQ�PRUH�WKDQ�RWKHU�DWKOHWHV��DUH�H[WUHPHO\�FRQGLWLRQHG�E\�
WKHLU�PRUSKRORJLFDO�WUDLWV��ZKLFK�FRPH�WR�WKH�IRUH�LQ�D�VSHFLDO�ZD\��7KHVH�UHSRUWV�WKRXJK�PD\�GLIIHU�DPRQJVW�QRQ�
SURIHVVLRQDO� DWKOHWHV�� DV� LV� WKH� FDVH� ZLWK� WKLV� UHVHDUFK�� VXEMHFW� RI� ZKLFK� DUH� VWXGHQWV� RI� WKH� )DFXOW\� RI� 3K\VLFDO�
&XOWXUH� RI� $$%� &ROOHJH� LQ� 3ULVKWLQD�� 7KH� UHVHDUFK� GHDOV� ZLWK� WKH� VWXGHQW¶V� SURJUHVV� RI� PRWRU� SHUIRUPDQFH� LQ�
VZLPPLQJ��7KH� LQIOXHQFH�RI� WKH�SURJUDP�FRQWHQW�RI� WKH�6ZLPPLQJ�FRXUVH�RQ� LPSURYLQJ� WKH�RXWFRPH�RI� WKH���P�
6HPL�2O\PSLF�SRRO�ZDV�UHVHDUFKHG��

$LP�RI�WKH�SDSHU

7KH�PDLQ�DLP�RI�WKLV�SDSHU�ZDV�WR�IROORZ�WKH�SURJUHVV�RI�VZLPPLQJ�WHFKQLTXH�RI�VWXGHQWV�LQ�WKH���P�GLVFLSOLQH�DV�D�
UHVXOW�RI�WKH�VZLPPLQJ FRXUVH�
$QRWKHU�DLP�ZDV�WR�YHULI\�WKH�SRVVLEOH�LPSDFW�RI�VRPH�DQWKURSRPHWULF�SDUDPHWHUV�RI�WKH�XSSHU�DQG�ORZHU�OLPEV�DQG�
ERG\�PDVV�RQ�WKH����P�UHVXOWV�RI�VZLPPLQJ�

0HWKRG�RI�ZRUN

7KH�UHVHDUFK�VDPSOH�KDV�LQFOXGHG����PDOH�������\HDU�ROG�VWXGHQWV��ZKR�DWWHQGHG�VWXGLHV�DW�WKH�)DFXOW\�RI�3K\VLFDO�
&XOWXUH�DQG�6SRUWV�DW�$$%�&ROOHJH�LQ�3ULVKWLQD�

9DULDEOHV�VDPSOH
)RU� HVWLPDWLQJ� DQWKURSRPHWULF� IHDWXUHV�� VL[� YDULDEOHV� ZHUH� REWDLQHG� WKDW� DUH� LQGLFDWLYH� RI� WKH� ORQJLWXGLQDO� DQG�
WUDQVYHUVDO�GLPHQVLRQ�RI� WKH�XSSHU�DQG ORZHU� OLPEV��DV�ZHOO�DV� WKH�ERG\�PDVV�YDULDEOH��:KHUHDV� WKH�PRWRU� VNLOOV�
ZHUH�HYDOXDWHG��IURP�WKH�VZLPPHUV�VFRUH�RI����PHWHUV�GLVWDQFH�
7KH� PHDVXUHPHQWV� ZHUH� PDGH� DW� WKH� VHPL�2O\PSLF� =HQLWK� VZLPPLQJ� SRRO� QHDU� 3ULVKWLQD� GXULQJ� WKH� VZLPPLQJ�
FRXUVH� WKURXJKRXW� )HEUXDU\�0D\� ������ 7KH� VWXGHQWV� DWWHQGHG� SUDFWLFH� OHVVRQV� WZR� WLPHV� SHU� ZHHN� ���� PLQXWHV�
VHVVLRQ� OHQJWK�� ZLWK� PDLQ� DLP� WR� OHDUQ� EDVLFV� RI� VZLPPLQJ� WHFKQLTXH�� 7KH� UHVXOW� ZDV� PHDVXUHG� E\� KDQG�
FKURQRPHWHU�DQG�ZDV�DFFXUDWHO\�UHDG�����VHFRQGV�
0RUSKRORJLF�YDULDEOHV�
$UP�OHQJWK��+DQG�OHQJWK��/HJ�OHQJWK��)RRW�OHQJWKV��+DQG�ZLGWK��)RRW�ZLGWK��%RG\�ZHLJKW��3UH�WHVW����P�DQG�3RVW�
WHVW����P�

7DEOH��� 'HVFULSWLYH�VWDWLVWLFV�RI�PRUSKRORJLF�DQG�PRWRU�YDULDEOHV

7DEOH���JLYHV� WKH�EDVLF� VWDWLVWLFDO�SDUDPHWHUV��PHDQ��PLQLPXP�UHVXOW��PD[LPXP�UHVXOW� DQG�VWDQGDUG�GHYLDWLRQ� IRU�
DQWKURSRPHWULF�DQG�PRWRU�YDULDEOHV��%DVHG�RQ�WKH�UHVXOWV�RI�WKH�GHVFULSWLYH�VWDWLVWLFV��LW�LV�VHHQ�WKDW�LQ PRVW�YDULDEOHV�
UHVXOWV� ZHUH� KRPRJHQHRXV�� H[FHSW� IRU� WKH� ERG\�PDVV� YDULDEOH�� ZKLFK� QRWHV� D� ODUJH� UDQJH� EHWZHHQ� WKH�PLQLPXP�
YDOXH� ���� NJ�� DQG� WKH� PD[LPXP� YDOXH� ����� NJ��� DQG� WKH� PRWRU� YDULDEOHV� LQ� WKH� ��P� GLVWDQFH�� ZKHUH� WKHUH� LV� D�
QRWLFHDEOH�GLIIHUHQFH�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�VFRUH�����VHFRQGV���EXW�WKLV�GLIIHUHQFH�FDQ�EH�MXVWLILHG�E\�
WKH�IDFW�WKDW�WKHUH�ZHUH�LQGLYLGXDOV�ZKR�FRXOG�VZLP�VXFK�D�GLVWDQFH�IRU�WKH�ILUVW�WLPH��*HQHUDOO\��WKH�YDULDEOHV�DV�D�
ZKROH�GR�QRW�KDYH�D�ODUJH�GLVWULEXWLRQ�WHQGHQF\��ZKLFK�DOVR�LQGLFDWHV�WKH�VWDQGDUG�GHYLDWLRQ�YDOXHV�WKDW�DUH�QRW�KLJK�
7KH�DYHUDJH�VWXGHQW�ERG\�PDVV�ZDV�������NJ��ZKHUHDV�LQ�WKH����PHWHU�GLVWDQFH��VWXGHQWV�KDG�DQ�DYHUDJH�RI�������
VHFRQGV�LQ�WKH�ILUVW�PHDVXUHPHQW��ZKLOH�LQ�WKH�VHFRQG�PHDVXUHPHQW�WKH\�LPSURYHG�WKH�VFRUH�E\������VHFRQGV��������
VHF���

1 0LQLPXP 0D[LPXP 0HDQ 6WG��'HYLDWLRQ
$UP�OHQJWK �� �� �� ����� �����
+DQG�OHQJWK �� �� �� ����� �����
/HJ�OHQJWK �� �� ��� ����� ������
)RRW�OHQJWKV �� �� �� ����� �����
+DQG�ZLGWK �� � �� ����� ����
)RRW�ZLGWK �� � �� ���� ����
%RG\�ZHLJKW �� �� ��� ����� �����
3UH�WHVW����P �� �� �� ����� �����
3RVW�WHVW����P �� �� �� ����� �����
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7R�SURYH�ZKHWKHU�WKH�GLIIHUHQFH�IURP�WKH�ILUVW�DQG�VHFRQG�WHVWLQJ�LV�VWDWLVWLFDOO\�YDOLG��SDLUHG�7�WHVW�IRU�GHSHQGHQW�
VDPSOHV�ZDV�XVHG��7DEOH��	����7KH�UHVXOW�IURP�7DEOH���VKRZV�WKDW�WKHUH�LV�D�VWDWLVWLFDOO\�YDOLG�GLIIHUHQFH�EHWZHHQ�
WKH�ILUVW�DQG�WKH�VHFRQG�PHDVXUHPHQWV��W� ���������VLJ� ��������7KH�UHVXOW�IURP�WKH�ILUVW�PHDVXUHPHQW��WDEOH����PHDQ�
 � ������ VHF�� LV� ORZHU� WKDQ� WKH� VHFRQG� PHDVXUHPHQW� �PHDQ�  � ������ VHFRQGV��� VR� LW� FDQ� EH� FRQFOXGHG� WKDW� WKLV�
SHUIRUPDQFH�LPSURYHPHQW�KDV�FRPH�XQGHU�WKH�LQIOXHQFH�RI�LPSURYLQJ�WKH�WHFKQLTXH�

7DEOH��� 3DLUHG�6DPSOHV�6WDWLVWLFV
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7DEOH��� 3DLUHG�VDPSOH�WHVW

7DEOH��� &RUUHODWLRQ�EHWZHHQ�PRUSKRORJLF�DQG�PRWRU�YDULDEOHV

7DEOH���VKRZV�3HDUVRQV�FRUUHODWLRQ�EHWZHHQ�SUH�WHVW�DQG�SRVW�WHVW�ZLWK�PRUSKRORJLF�YDULDEOHV��$FFRUGLQJ�WR�WKH�
UHVXOWV�WKHUH�ZDV�QR�FRUUHODWLRQ�EHWZHHQ�WKH�UHVXOWV�RI�VZLPPLQJ�LQ����P�GLVWDQFH�DQG�WKH�PRUSKRORJLFDO�YDULDEOHV�

7DEOH��� 5HJUHVVLRQ�PRGHO

0HDQ 6WG��GHY� 6WG��(UU��
PHDQ

W GI 6LJ�����
WDLOHG�

3DLU�� 3UHWHVW����P
3RVWWHVW���P

����� ����� ���� ������ �� ����

3UHWHVW����P 3RVWWHVW���P
$UP�OHQJWK ���� ����
+DQG�OHQJWK ����� �����
/HJ�OHQJWK ���� ����
)RRW�OHQJWKV ����� �����
+DQG�ZLGWK ����� ����
)RRW�ZLGWK ���� ����
%RG\�ZHLJKW ����� �����

0RGHO 5 5�6TXDUH $GMXVWHG�5�6TXDUH ) 6LJ�

� ���� ���� ����� ���� ����
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7DEOH��� 5HJUHVVLRQ�&RHIILFLHQWV

7R�VKRZ�WKH�LPSDFW�RI�PRUSKRORJLF�YDULDEOHV�LQ�WKH�UHVXOW�RI�VZLPPLQJ�LQ�VKRUW�GLVWDQFH�����P��PXOWLSOH�OLQHDU�
UHJUHVVLRQ�ZDV�XVHG� %DVHG�RQ�WKH�UHVXOWV�RI�OLQHDU�UHJUHVVLRQ��WDEOHV��	����SUHGLFWLYH�V\VWHP�RI�PRUSKRORJLF�
YDULDEOHV��5�������VLJ ������KDV�QR�LPSDFW�LQ�WKH�UHVXOW�RI�VZLPPLQJ�LQ�VKRUW�GLVWDQFH�����P���7KLV�FRXOG�KDYH�FRPH�
DV�D�UHVXOW�WKDW�WKH�VHYHUDO�LQGLYLGXDOV�KDG�RQO\�WKH�PLQLPDO�OHYHO�RI�WHFKQLTXH�NQRZOHGJH�DQG�WKHLU�PRWRULF�DELOLWLHV�
DUH�QRW�OLNH�LQ�HOLWH�VZLPPHUV�DQG�WKH�VL]H�RI�WKH�VDPSOH�LV�QRW�JUHDW��RQO\����HQWLWLHV��

'LVFXVVLRQ�DQG�&RQFOXVLRQV

%DVHG� RQ� WKH� UHVXOWV� RI� WKH� GHVFULSWLYH� VWDWLVWLFV�� ZH� FRQFOXGH� WKDW� LQ� YDULDEOH� ERG\�PDVV� WKHUH� LV� D� ODUJH� UDQJH�
EHWZHHQ�WKH�PLQLPXP�YDOXH�����NJ��DQG�WKH�PD[LPXP�YDOXH������NJ���DQG�WKH�PRWRU�YDULDEOHV�LQ�WKH�VZLP�GLVWDQFH�
��P�� ZKHUH� WKHUH� LV� D� QRWLFHDEOH� GLIIHUHQFH� EHWZHHQ� WKH� PLQLPXP� DQG� PD[LPXP� VFRUH� ���� VHFRQGV��� EXW� WKLV�
GLIIHUHQFH�FDQ�EH�MXVWLILHG�E\�WKH�IDFW�WKDW� WKHUH�ZHUH�LQGLYLGXDOV��ZKR�GLG�VZLP�IRU�WKH�ILUVW� WLPH�DQG�RWKHUV�ZKR�
FRXOG� KDYH� KDG� VRPH� NQRZOHGJH� RI� EDVLF� VZLPPLQJ� WHFKQLTXH�� 7KH� DYHUDJH� VWXGHQW� ERG\� PDVV� ZDV� ������ NJ��
ZKHUHDV� LQ� WKH����PHWHU�GLVWDQFH�VWXGHQWV�KDG�DQ�DYHUDJH�RI�������VHFRQGV� LQ� WKH�ILUVW�PHDVXUHPHQW��ZKLOH� LQ� WKH�
VHFRQG�PHDVXUHPHQW�WKH\�LPSURYHG�WKH�VFRUH�IRU������VHF�������VHF���
7R�SURYH�ZKHWKHU�WKH�GLIIHUHQFH�IURP�WKH�ILUVW�DQG�VHFRQG�WHVWLQJ�LV�VWDWLVWLFDOO\�YDOLG��SDLUHG�7�WHVW� IRU�GHSHQGHQW�
VDPSOHV�ZDV�XVHG��7DEOH��	����7KH�UHVXOW�IURP�7DEOH���VKRZV�WKDW�WKHUH�LV�D�VWDWLVWLFDOO\�YDOLG�GLIIHUHQFH�EHWZHHQ�
WKH�ILUVW�DQG�WKH�VHFRQG�PHDVXUHPHQWV��W� ���������VLJ� ��������7KH�UHVXOW�IURP�WKH�ILUVW�PHDVXUHPHQW��WDEOH����PHDQ�
 � ������ VHF�� LV� ORZHU� WKDQ� WKH� VHFRQG� PHDVXUHPHQW� �PHDQ�  � ������ VHFRQGV��� VR� LW� FDQ� EH� FRQFOXGHG� WKDW� WKLV�
SHUIRUPDQFH�LPSURYHPHQW�UHVXOWHG�XSRQ�LPSURYLQJ�RI�WKH�WHFKQLTXH��6ZLP�UHVXOW�IURP�SRVW�WHVW�KDV�EHHQ�LPSURYHG�
IURP�WKH�SUH�WHVW�DQG�ZDV�YHULILHG�DV�VWDWLVWLFDOO\�VLJQLILFDQW�
7KH�UHVXOW�RI� WKLV� UHVHDUFK�KDV�QRW� VKRZQ�DQ\�FRUUHODWLRQ�ZLWK�PRUSKRORJLF�YDULDEOHV� WKDW� LV�QRW� WKH�FDVH�RI�RWKHU�
UHVHDUFKHV��0DUNRYLF��9���HW�DO���������'LPLWULü��*���HW�DO�����������$KPHWRYLF���������$OVR�ZH�FRXOG�QRW�ILQG�DQ\�
LPSDFW�RI PRUSKRORJLF�YDULDEOHV�LQ�WKH�UHVXOW�RI�VZLPPLQJ�LQ�VKRUW�GLVWDQFH����P���7KH�UHDVRQ�FRXOG�EH�WKH�VPDOO�
VL]H�RI� WKH� VDPSOHV�DQG� WKH�NQRZOHGJH�RI�SDUWLFLSDQWV� LQ� WKLV� VDPSOH�DERXW� VZLPPLQJ�ZHUH�SRRU�DV� WKHLU� OHYHO�RI�
PRWRU�DELOLWLHV�DQG�SK\VLFDO�SUHSDUDWLRQ ZDV�ZHDN���
7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�OLPLWDWLRQV�FRQGLWLRQHG�E\�WKH�VDPSOH�VL]H�DQG�JHQHUDO�OHYHO�RI�NQRZOHGJH�DERXW�
VZLPPLQJ�WHFKQLTXH�ZH�FDQ�FRQFOXGH�WKH�IROORZLQJ��
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