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$EVWUDFW

:LWK�WKH�GHYHORSPHQW�RI�LQWHQVH�VWUHQJWK�DQG�FRQGLWLRQLQJ�SURJUDPV��LW�LV�QHFHVVDU\�WR�LQYHVWLJDWH�WKH�EHVW�PHDQV�
IRU�UHFRYHU\�SURPRWLRQ�GXULQJ�ZRUNRXW�VHVVLRQV�IRU�RSWLPDO�SHUIRUPDQFH��7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�
EORRG�ODFWDWH�FRQFHQWUDWLRQV�DQG�WKH�HIIHFWV�RI�DFWLYH�DQG�SDVVLYH�UHFRYHU\�GXULQJ��KLJK�LQWHQVLW\�UHVLVWDQFH�V\WUHQJWK�
WUDLQLQJ�VHVVLRQ��)LIWHHQ�KHDOWK\�IHPDOH�FROOHJLDWH�DWKOHWHV�DJH�������\U��SDUWLFLSDWHG�LQ�D�VWUHQJWK�DQG�FRQGLWLRQLQJ�
ZRUNRXW�VHVVLRQ��3DUWLFLSDQWV�ZHUH�UDQGRPL]HG�LQWR�DQ�DFWLYH�UHFRYHU\��$5��RU�SDVVLYH�UHFRYHU\�LQWHUYHQWLRQ��35��
%RWK� JURXSV� SHUIRUPHG� �� VHWV� RI� �� UHSHWLWLRQV� DW� �����50� LQ� WKH� IROORZLQJ� RUGHU�� 3RZHU�&OHDQ��%DUEHOO� 6TXDW��
%DUEHOO�%HQFK�3UHVV��%DUEHOO�%HQW�2YHU�5RZ��DQG�.HWWOHEHOO�VZLQJV��(DFK�VHW�DQG�H[HUFLVH�ZHUH�VHSDUDWHG�E\���PLQ�
UHVW�� 7KH� DFWLYH� UHFRYHU\� JURXS� F\FOHG� RQ� DQ� HUJRPHWHU� DQG� WKH� SDVVLYH� UHFRYHU\� JURXS� UHPDLQHG� VHDWHG� IRU� WKH�
UHFRYHU\��7KH�EORRG� ODFWDWH�ZDV�FROOHFWHG�DW�EDVHOLQH��EHWZHHQ�HDFK�H[HUFLVH�DQG�SRVW� WHVWLQJ��%ORRG� ODFWDWH� �%/��
ZDV�TXDQWLILHG�XVLQJ�ILQJHU�SULFNV�EORRG�DQDO\VLV�ZLWK�WKH�KDQGKHOG�ODFWDWH�DQDO\]HUV��7KH�FKDQJHV�LQ�EORRG�ODFWDWH�
ZHUH� FRPSDUHG� EHWZHHQ� DFWLYH� DQG� SDVVLYH� JURXSV� XVLQJ� D� RQH�ZD\� $129$� VWDWLVWLFDO� DQDO\VLV�� 1R� VLJQLILFDQW�
HIIHFW�ZDV�REVHUYHG� IRU�EORRG� ODFWDWH� OHYHOV� EHWZHHQ� WKH� WZR� LQWHUYHQWLRQV� DW� UHVW�� EHWZHHQ� HDFK� H[HUFLVH�RU� SRVW�
YDOXH��

.H\ZRUGV� &OXVWHU�VHW��3DVVLYH�UHFRYHU\��)DWLJXH

,QWURGXFWLRQ

5HFRYHU\� LQWHUYHQWLRQV� LQ� VSRUWV� SOD\� DQ� HVVHQWLDO� UROH� ZKHQ� VXEVHTXHQW� DWKOHWLF� SHUIRUPDQFH� PD\� EH� UHTXLUHG�
GXULQJ� DWKOHWLF� FRPSHWLWLRQ��0DQ\� VSRUWV� LOOXVWUDWH� WKDW SHUIRUPDQFH� LV� EDVHG� RQ� PDLQWDLQLQJ� KLJK�OHYHO� SK\VLFDO�
RXWSXWV�GXULQJ�UHSHDWHG�ERXWV��0F$LQFK�HW�DO���������6LHJOHU�HW�DO���������DQG�GHFOLQHV�LQ�IRUFH�SURGXFWLRQ�KDYH�EHHQ�
OLQNHG�WR�QXPHURXV�PHWDEROLF�DOWHUDWLRQV�GXULQJ�DWKOHWLF�SHUIRUPDQFH��,W�KDV�EHHQ UHODWLYLW\�DFFHSWHG��$VWUDQG�HW�DO���
������%RJGDQLV�HW�DO���������.DUOVVRQ�HW�DO���������WKDW�LQWHQVH�SK\VLFDO�DFWLYLW\�PDQLIHVWV�ODFWDWH�SURGXFWLRQ�RU�+��
LRQV�DQG�WKLV�DFFXPXODWLRQ�LV�FRPPRQO\�DVVRFLDWHG�ZLWK�LQFUHDVHG�PXVFXODU�IDWLJXH��.DUOVVRQ�HW�DO���������6WDPIRUG�
HW� DO��� ������ DQG�PD\� GLVUXSW�PXVFOH� FRQWUDFWLOLW\� �6DKOLQ�� �������$� FRPPRQ� GHILQLWLRQ� RI�PXVFOH� IDWLJXH� LV� DQ\�
GHFOLQH� LQ�PXVFOH� SHUIRUPDQFH� WKDW� LV� DVVRFLDWHG�ZLWK�PXVFXODU� DFWLYLW\�� 7KH�PDJQLWXGH� RI� IDWLJXH� DQG�RU� ODFWDWH�
SURGXFWLRQ�FDQ�EH�UHODWHG�WR�VHYHUDO�PRGLILDEOH�SK\VLFDO�DFWLYLW\�IDFWRUV�VXFK�DV�H[HUFLVH�LQWHQVLW\��W\SH�RI�H[HUFLVH��
UHFRYHU\�W\SH��UHFRYHU\�GXUDWLRQ�RU�WUDLQLQJ�VWDWXV�
$OWHULQJ�UHFRYHU\�W\SH�DQG�GXUDWLRQ�KDYH�VKRZQ�SURPLVLQJ�UHVXOWV�LQ�WKH�GHOD\�RI�GHYHORSPHQWDO�IDWLJXH�UHODWHG�WR�
DQ� LQFUHDVHG� H[HUFLVH� LQWHQVLW\� DQG� ODFWDWH� SURGXFWLRQ�� $FWLYH� DQG� SDVVLYH� UHFRYHU\� W\SHV� KDYH� JDLQHG� WKH� PRVW�
DWWHQWLRQ�DV�PRGXODWRUV�LQ� WKH�LQYHVWLJDWLRQ�RQ�DWKOHWLF�SHUIRUPDQFH�IDWLJXH�� �$FWLYH�UHFRYHU\�LQYROYHV�SHUIRUPLQJ�
OLJKW�DHURELF�DFWLYLW\�LQ�EHWZHHQ�VHWV�RI�KLJK�LQWHQVLW\�H[HUFLVH�SURYLGLQJ�LQFUHDVHG�YHQRXV�EORRG�IORZ��&ULVDIXOOL�HW�
DO���������ZKLOH�SDVVLYH�UHFRYHU\�FRQVLVWV�RI�D�UHOD[HG�VHDWHG�UHVW�SHULRG��,W�KDV�EHHQ�GHPVRWUDWHG�WKDW�ODFWDWH�DQG�+��
LRQ�UHPRYDO�LV�PRUH�UDSLG�GXULQJ DFWLYH�UHFRYHU\�DW�����RI�PD[LPDXP�R[\JHQ�XSWDNH�WKDQ�GXULQJ�SDVVLYH�UHFRYHU\�
�%HOFDVWUDR� DQG� %RQHQ�� ������ %RQG� HW� DO��� ������ %HOFDVWUR� 	� %RQHQ�� ������ +HUPDQVHQ� DQG� 6WHQVYROG�� ������
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.RXWHGDNLV�DQG�6KDUS����������*LVROIL�HW�DO���������VXJJHVWV�WKDW� WKH�LQFUHDVHG�FOHDUDQFH�UDWH�RI�/D��GXULQJ�DFWLYH�
UHFRYHU\�ZDV� SUREDEO\� D� UHVXOW� RI�PRUH� UDSLG� GLVWULEXWLRQ� RI� ODFWDWH� WR� WKH� OLYHU� IRU� R[LGDWLRQ� RU� UHFRQYHUVLRQ� WR�
JO\FRJHQ�� LQFUHDVHG�XWLOL]DWLRQ�RI� ODFWDWH� E\� WKH� FDUGLDF�PXVFOH�� DQG� LQFUHDVHG�XWLOL]DWLRQ�RI� ODFWDWH� E\� DFWLYH� DQG�
LQDFWLYH� VNHOHWDO� PXVFOHV�� )XWKHUPRUH�� DFWLYH� UHFRYHU\� LQFUHDVHV� H[HUFLVH� SHUIRUPDQFH� GXULQJ� UHSHDWHG� ERXWV� RI�
PRGHUDWH�DQG�KLJK�LQWHQVLW\�DHURELF�H[HUFLVH�ZKHQ�FRPSDUHG�ZLWK�SDVVLYH�UHFRYHU\�RU�UHVW�UHFRYHU\��%HOFDVWUR�DQG�
%RUQH��������+LQ]SHWHU�HW�DO���������0HQ]LHV�HW�DO���������6SHQFHU�HW�DO����������
0DMRULW\�RI�UHVHDUFK�KDV�IRFXVHG�RQ�KLJK�LQWHQVLW\�VSULQWLQJ�DFWLYLW\��UXQQLQJ��F\FOLQJ��VZLPPLQJ���ZKLFK�OHQGV�WR�
WKH�TXHVWLRQ�RI�GLIIHUHQW�LQWHUYHQWLRQ�VWUDWHJLHV�IRU�UHVLVWDQFH�WUDLQLQJ��5HVLVWDQFH�WUDLQLQJ�UHVHDUFK�KDV�IRFXVHG�RQ�
WKH�PDQLSXODWLRQ�RI�VHWV��UHSHWLWLRQV�DQG�ZRUNORDG�RQ�UHVLVWDQFH�VWUHQJWK�WUDLQLQJ�SHUIRUPDQFH��0LQLPDO�UHVHDUFK�KDV�
LQYHVLJDWHG� GLIIHUHQW� DFWLYLW\� LQWHUYHQWLRQV� GXULQJ� UHFRYHU\� SHULRGV� RI� UHVLVWDQFH� WUDLQLQJ� �&RUGHU� HW� DO��� ������
0RKDPDG� HW� DO��� ������ DQG� UHYLHZV� VXJJHVW� WKDW� OLJKW� DHURELF� DFWLYLW\� GXULQJ� LQWHUHVW� UHVW� SHULRGV� RI� UHVLVWDQFH�
WUDLQLQJ� PD\� LQFUHDVH� VWUHQJWK� DQG� SRZHU�� PXVFOH� K\SHUWUSRK\�� DQG� PHFKDQLFDO� SHUIRUPDQFH� �0RKDPDG� HW� DO���
��������

7KH� SXUSRVH� RI� WKLV� UHVHDUFK� SURMHFW� ZDV� WR� H[DPLQH� WZR� GLIIHUHQW� UHFRYHU\ LQWHUYHQWLRQV� RQ� EORRG� ODFDWH�
FRQFHQWUDWLRQV�GXULQJ�D�KLJK�LQWHQVLW\�UHVLVWDQFH�WUDLQLQJ�FOXVWHU�FLUFXLW��:H�K\SRWKHVL]HG�WKDW�DFWLYH�UHFRYHU\�ZRUN�
UHVW�GXULQJ�KLJK�LQWHQVLW\�UHVLVWDQFH�WUDLQLQJ�ZLOO�HOLFLW�ORZHU�EORRG�ODFWDWH�OHYHOV�FRPSDUHG�WR�WKH�SDVVLYH�UHFRYHU\�
UHVW�LQWHUYHQWLRQ�LQ�IHPDOH�DWKOHWHV�

0HWKRGV
3DUWLFLSDQWV

6XEMHFWV�ZHUH�HQUROOHG�IURP�XQLYHUVLW\
V�YDUVLW\�DWKOHWLF�SURJUDP�ZLWK�SHUPLVVLRQ�IURP�WKH�VWUHQJWK�DQG�FRQGLWLRQLQJ�
FRDFK��)RU�LQWLDO�LQFOXVLRQ�LQWR�WKH�VWXG\�VXEMHFWV�KDG�WR�EH�D�FXUUHQW�XQLYHUVLW\�VWXGHQW��D�FROOHJLDWH�DWKOHWH�IRU�WKH�
XQLYHUVLW\�DQG�EH�RXW�RI�VHDVRQ�IRU�WKHLU�VSRUW��6XEMHFWV�ZHUH�UHFUXLWHG�GXULQJ�WKH�VXPPHU�VR�DWKOHWHV�YDULHG�GXULQJ�
WKLV� WUDLQLQJ� WLPH�� 6SRUWV� WKDW� ZHUH� UHFUXLWHG� ZHUH� IRRWEDOO�� YROOH\EDOO� DQG� VRIWEDOO�� ,QVWLWXWLRQDO� 5HYLHZ� %RDUG�
DSSURYDO�ZDV�DERWDLQHG�SULRU�WR�DQ\�GDWD�FROOHFWLRQ��

3URWRFRO

3UHOLPLQDU\�VFUHHQLQJ
$OO� VXEMHFWV� FRPSOHWHG� DQ� LQIRUPHG� FRQVHQW�� 3$54�� DQG� EORRG� KHDOWK� TXHVWLRQQDLUH� XSRQ� DUULYDO� DW� WKH� H[HUFLVH�
SK\VLRORJ\�ODE��7KH�%+4�IRUP�DVVHVHG�WKH�VXEMHFWV�ULVN�IRU�FRPLQJ�LQ�FRQWDFW�ZLWK�DQ\�EORRG�ERUQH�SDWKRJHQV�SULRU�
WR�WKH�VWXG\�DQG�WR�EH�FOHDUHG�IRU�WKH�ILQJHU�SULFN�EORRG�DQDO\VLV�SURFHGXUH�GXULQJ�WKH�ZHLJKW�WUDLQLQJ�SRUWLRQ�RI�GDWD�
FROOHFWLRQ��$QWKURSRPHWULF� GDWD� LQFOXGLQJ� KHLJKW��ZHLJKW�� IDW�PDVV� DQG� IDW� IUHH�PDVV�ZDV� FROOHFWHG� LQ� DGGLWLRQ� WR�
UHVWLQJ�EORRG�SUHVVXUH�YDOXHV�XWLOL]LQJ�D�VWDQGDUG�EORRG�SUHVVXUH�FXII��%RG\�FRPSRVLWLRQ�ZDV�TXDQWLILHG�XVLQJ� WKH�
%RG3RG�V\VWHP��&260('��&RQFRUG��&$���7KH�SDUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�QRW�FRQVXPH�D�PHDO�WZR�KRXUV�SULRU�
WR�DUULYDO��YRLG�WKHLU�ERZHOV��WR�UHPDLQ�K\GUDWHG�DQG�WR�KDYH�UHIUDLQHG�IURP�DQ�PRGHUDWH�WR�LQWHQVH�H[HUFLVH�IRU����
KRXUV�� 6XEMHFWV� ZHUH� WKHQ� UDQGRPL]HG� LQ� WKH� DFWLYH� UHFRYHU\� �$5�� RU� SDVVLYH� UHFRYHU\� �35�� LQWHUYHQWLRQ� JURXSV�
IROORZLQJ�FRPSOHWLQJ�WKH�LQIRUPHG�FRQVHQW��

6WUHQJWK�WUDLQLQJ�VHVVLRQ�
3ULRU�WR�WKH�WUDLQLQJ�VHVVLRQ�WKH�VXEMHFWV�FRPSOHWHG�D�EULHI������PLQXWH�G\QDPLF�ZDUP�XS�
FRQGXFWHG� E\� WKH� VWUHQJWK� FRDFKHV� ZKR� DOVR� RYHUVDZ� WKH� UHVLVWDQFH� WUDLQLQJ� VHVVLRQV� IRU� DWKOHWH� VDIHW\�� 7KH�
UHVLVWDQFH� WUDLQLQJ� SURWRFRO� FRQVLVWHG� RI� �� H[HUFLVHV� XVLQJ� SRZHU� FOXVWHU� VHWV� �5ROO� DQG�2PHU�� �������7KH� SRZHU�
FOXVWHUV�FRQVLVW�RI�SHUIRUPLQJ�����RI�DQ�DWKOHWHV��50�RQ�HDFK�VSHFLILHG�H[HUFLVH��7KH�����RI��50�RQ�H[HUFLVHV�
ZDV�GHWHUPLQHG�E\� WKH� UHFRUGV�RI� WKH� VWUHQJWK� DQG� FRQGLWLRQLQJ� FRDFKHV�RI� WKH� XQLYHUVLW\��7KH� VSHFLILF� H[HUFLVHV�
VSHFLILHG�E\� WKH� FRDFKHV�ZHUH��3RZHU�&OHDQV��%DUEHOO�6TXDWV��%DUEHOO�%HQFK�3UHVV��%DUEHOO�%HQW�2YHU�5RZ�� DQG�
.HWWOH�%HOO�6ZLQJV��7KH�SRZHU�FOXVWHU�VHW�FRQVLVWHG�RI�WKH�VXEMHFWV�SHUIRUPHG���UHSHWLWLRQV�IROORZHG�E\�D����VHFRQG�
UHVW�DQG� UHSHDWLQJ� WKLV� IRXU� WLPHV� IRU�D� WRWDO�RI��� UHSHWLWLRQV� IRU�HDFK�VHW��6XEMHFWV�ZHUH�QRW�DOORZHG� WR� UHVW�ZKHQ�
SHUIRUPLQJ�WKH�UHSHWLWLRQV�DQG�KDG�WR�FRPSOHWH���VXFFHVVIXO�UHSHSWLRWLRQV�DV�TXLFNO\�DV�SRVVLEOH��6XEMHFWV�FRPSOHWHG�
WZR�SRZHU�FOXVWHU�VHWV�IRU�HDFK�RI�WKH�ILYH�FRPSRXQG�H[HUFLVHV��)LJXUH�����$�WRWDO�RI����VHWV�ZHUH�FRPSOHWHG�GXULQJ�
WKH�ILYH�H[HUFLVHV��WZR�FOXVWHU�VHWV�IRU�HDFK�H[HUFLVH���7KHUH�ZDV�D�DFWLYH�RU�SDVVLYH�UHFRYHU\�EHWZHHQ�HDFK�SRZHU�
FOXVWHU� DQG� EHWZHHQ� HDFK� H[HUFLVH��'XULQJ� WKH� ILUVW� UHFRYHU\� SHULRG� VXEMHFWV� FRPSOHWHG� WKH� LQWHUYHQWLRQ� DQG� WKHQ�
SHUIRUPHG� WKH� VHFRQG� SRZHU� FOXVWHU� VHW��'XULQJ� WKH� VHFRQG� UHFRYHU\� SHULRG� EHIRUH� VZLWFKLQJ� H[HUFLVHV� GDWD� ZDV
FROOHFWHG�E\�WKH�SULPDU\�LQYHVWLJDWRU��7KH�FRPSOHWLRQ�RI�WKH�WHQ�VHWV�ODVWHG�DERXW�VL[W\�PLQXWHV�ZLWK�WKH�UHVW�SHULRGV�
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5HFRYHU\�SURWRFRO
7KH�$5�JURXS�FRPSOHWHG�D���PLQXWH�DHURELF�F\FOH�SURWRFRO�RQ�D�0RQDUN�0RGHO�����&\FOH�(UJRPHWHU�DW��������RI�
WKHLU�PD[LPDO�DJH�SUHGLFWHG�KHDUW�UDWH��5HYROXWLRQV�SHU�PLQXWH�ZDV�VHW�DW�����+HDUW�ZDV�FROOHFWHG�XVLQJ�D�VWDQGDUG�
SRODU�)W��KHDUW� UDWH�PRQLWRU� �3RODU�86$��%HWKSDJH��1<���7KH�35�JURXS¶V�SDVVLYH� LQWHUYHQWLRQ�ZDV FRPSULVHG�RI�
VHDWHG�RQ�D�EHQFK�RU�D�F\FOH�HUJRPHWHU�IRU���PLQXWHV�UHPDLQLQJ�VWLOO��'DWD�ZDV�UHFRUGHG�GXULQJ�WKH�VHFRQG���PLQXWH�
UHVW�SKDVH�EHIRUH�VZLWFKLQJ�WR�WKH�QH[W�H[HUFLVH��

'DWD�FROOHFWLRQ
%ORRG�ODFWDWH�ZDV�FROOHFWHG�DW�EDVHOLQH��EHWZHHQ�HDFK�H[HUFLVH��DQG�SRVW�H[HUFLVH�LQWHUYHQWLRQ��/DFWDWH�YDOXHV�ZHUH�
TXDQWLILHG�XVLQJ�1RYD�SOXV�EORRG�ODFWDWH�DQDO\]HU��1RYD�%LRPHGLFDO��:DOWKDP��0$���6XEMHFWV�SHUIRUPLQJ�WKH�DFWLYH�
UHFRYHU\�KDG�WKHLU�EORRG�ODFWDWH�PHDVXUHG�ZKLOH�SHGDOLQJ�RQ�WKH�F\FOH�HUJRPHWHU�����530��DQG�WKH�SDVVLYH�JURXS�
ZKLOH� WKH\�ZHUH�VHDWHG��%ORRG� ODFWDWH�ZDV�PHDVXUHG� WZLFH� LQ�VXFFHVVLRQ�DW� WKH�VDPH�VLWH�XVLQJ� WKH�129$�ODFWDWH�
DQDO\]HU�� 6XEMHFWV¶� ILQJHUV� ZHUH� FOHDQHG�ZLWK� DQ� DOFRKRO�ZLSH DQG� WKHQ� SULFNHG� XVLQJ� D�8QLVWLN� �� ODQFHW� �2ZHQ�
0XPIRUG��2[IRUGVKLUH��8.��DQG�WKH�LQLWLDO�GURS�RI�EORRG�ZDV�ZLSHG�DZD\�ZLWK�D�JDXJH�SDG��$�VHFRQG�GURS�RI�EORRG�
ZDV�WKHQ�VDPSOHG�DQG�ZLSHG�DZD\�IRU�D�WKLUG�VDPSOH��+HDUW�UDWH�DQG�53(�ZHUH�FROOHFWHG�GLUHFWO\�DIWHU�FRPSOHWLRQ�RI�
WKH�VHFRQG�SRZHU�FOXVWHU�VHW��

6WDWLVWLFDO�$QDO\VLV
'HPRJUDSKLF�GDWD�� LQGHSHQGHQW�YDULDEOH��DQG�GHSHQGHQW�YDULDEOHV�ZHUH�UHFRUGHG�LQ�([FHO��0LFURVRIW�&RUSRUDWLRQ��
5HGPRQG��:$�� DQG� WKHQ� DQDO\]HG� XVLQJ� 6366� 6WDWLVWLFV� ��� �6366�� ,QF��� &KLFDJR�� ,/��� 2QH�ZD\� $129$� ZDV�
XWLOL]HG� WR� H[DPLQH� EDVHOLQH� GHPRJUDSKLF� GLIIHUHQFHV� EHWZHHQ� LQWHUYHQWLRQ� JURXSV�� $Q� DOSKD� RI� S����� ZDV�
FRQVLGHUHG� VWDWLVWLFDOO\� VLJQLILFDQW� IRU� DOO� FRPSDULVRQV�� 'LIIHUHQFHV� LQ� WKH� GHSHQGHQW� YDULDEOHV� �EORRG� ODFWDWH�
FOHDUDQFH�� UDWH� RI� SHUFHLYHG� H[HUWLRQ�� DQG� KHDUW� UDWH�� WKDW� ZHUH� HOLFLWHG� E\� WKH� LQWHUYHQWLRQ� ZHUH� DQDO\]HG� XVLQJ�
PL[HG�IDFWRULDO�$129$��7KLV�DQDO\VLV�LQFOXGHG�WKUHH�VHSDUDWH��[��PL[HG�IDFWRULDO�$129$V�WR�DQDO\]H�GLIIHUHQFHV�
IURP�HDFK�YDULDEOH�RYHU�WLPH�EHWZHHQ�WKH�WZR�JURXSV��DFWLYH�UHFRYHU\�	�SDVVLYH�UHFRYHU\���

5HVXOWV

7ZHQW\�WKUHH� WRWDO� SDUWLFLSDQWV� ZHUH� VFUHHQHG� GXULQJ� WKH� SUHOLPLQDU\� UHVHDUFK� RI� WKH� VWXG\�� 2QO\� WZHQW\� RI� WKH�
SDUWLFLSDQWV�ZHUH�HOLJLEOH�WR�SDUWLFLSDWH�ZLWKLQ�WKH�H[SHULPHQWDO�SURFHGXUH�����IHPDOHV�DQG���PDOHV���7ZR�VXEMHFWV�
GURSSHG�RXW�IRU�SHUVRQDO�UHDVRQ�DQG�RQH�ZDV�GURSSHG�GXH�WR�QRQFRPSOLDQFH��)RU�WKLV�SXEOLFDWLRQ�RQO\�WKH�IHPDOH�
DWKOHWHV� ZHUH� LQFOXGHG� LQ� WKH� GDWD� DQDO\VLV� GXH� WR� WKH� ORZ� UHFUXLWPHQW� UDWH� IRU� WKH� PDOH� DWKOHWHV�� 6LJQLILFDQW�
GLIIHUHQFHV�ZHUH�REVHUYHG�IRU�DJH�DQG�\HDUV�RI�DWKOHWLF�H[SHULHQFH�EHWZHHQ�WKH�$5�DQG�35�JURXSV�IRU�WKH�IHPDOHV��
�7DEOH������
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7DEOH��� 3DUWLFLSDQW�EDVHOLQH�FKDUDFWHULVWLFV�
$FWLYH�� $5� 3DVVLYH�� 35� S�YDOXH�
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