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(YDOXDWLRQ�RI�+HSDWRSURWHFWLYH�(IIHFW�RI�2PHJD���)DWW\�$FLGV�RQ�,VRWUHWLQRLQ�

LQGXFHG�OLYHU�,QMXU\ LQ�$OELQR�5DWV

$EVWUDFW

,VRWUHWLQRLQ�LV�D�YHU\�HIIHFWLYH�UHWLQRLG��FRPPRQO\�XVHG�LQ�WKH�PDQDJHPHQW�RI�VHYHUH�DFQH��
+RZHYHU��LWV�XVH�PD\�EH�DFFRPSDQLHG�E\�KHSDWLF�DQG�PHWDEROLF�GLVWXUEDQFHV��LQFOXGLQJ�FKDQJHV�LQ�
OLYHU�IXQFWLRQ��G\VOLSLGHPLD��R[LGDWLYH�VWUHVV��DQG�LQIODPPDWLRQ��2PHJD���IDWW\�DFLGV�KDYH�ZHOO�
GRFXPHQWHG� DQWL�LQIODPPDWRU\�� DQWLR[LGDQW�� DQG� OLSLG�PRGXODWLQJ� SURSHUWLHV� DQG� WKHUHIRUH�PD\�
UHSUHVHQW�D�KHSDWRSURWHFWLYH�LQWHUYHQWLRQ�IRU�GUXJ�LQGXFHG�OLYHU�LQMXU\��7KLV�VWXG\�ZDV�FRQGXFWHG�
WR� HYDOXDWH� WKH� KHSDWRSURWHFWLYH� HIIHFWV� RI� RPHJD��� DJDLQVW� LVRWUHWLQRLQ�LQGXFHG� OLYHU� LQMXU\� LQ�
DOELQR�UDWV��7ZHQW\�HLJKW�DOELQR�UDWV�ZHUH�UDQGRPO\�DVVLJQHG�WR���JURXSV��FRQWURO��RPHJD���DORQH�
�����PJ�NJ���LVRWUHWLQRLQ�DORQH�����PJ�NJ���DQG�FRPELQHG�LVRWUHWLQRLQ�SOXV�RPHJD����$OO�WUHDWPHQWV�
ZHUH�DGPLQLVWHUHG�RUDOO\�IRU����FRQVHFXWLYH�GD\V��DQG�WKH�YHKLFOH�XVHG�ZDV�����FRUQ�RLO��/LYHU�
IXQFWLRQ� ZDV� DVVHVVHG� E\�PHDVXULQJ�$/7��$67��$/3�� **7�� WRWDO� ELOLUXELQ�� DOEXPLQ�� DQG� WRWDO�
SURWHLQ��/LSLG�PHWDEROLVP�ZDV�PHDVXUHG�E\� WRWDO�FKROHVWHURO�� WULJO\FHULGHV��/'/�F� DQG�+'/�F��
,QIODPPDWRU\�VWDWXV�ZDV�HYDOXDWHG�XVLQJ�&53�DQG�,/����DQG�R[LGDWLYH�VWUHVV�DQG�DQWLR[LGDQW�VWDWXV�
XVLQJ�0'$��*6+��DQG�62'��+LVWRSDWKRORJLFDO�H[DPLQDWLRQ�RI�OLYHU�WLVVXH�ZDV�DOVR�SHUIRUPHG��
&RPSDUHG�ZLWK�WKH�FRQWURO�JURXS��LVRWUHWLQRLQ�DGPLQLVWUDWLRQ�UHVXOWHG�LQ�VLJQLILFDQW�ERG\�ZHLJKW�
ORVV�DQG�DQ�LQFUHDVHG�OLYHU�LQGH[��DFFRPSDQLHG�E\�VLJQLILFDQW�HOHYDWLRQV�LQ�$/7��$67��$/3��**7��
DQG�WRWDO�ELOLUXELQ��DV�ZHOO�DV�UHGXFWLRQV�LQ�DOEXPLQ�DQG�WRWDO�SURWHLQ�OHYHOV��,VRWUHWLQRLQ�DOVR�FDXVHG�
VLJQLILFDQW� G\VOLSLGHPLD� ZLWK� DQ� LQFUHDVH� LQ� WRWDO� FKROHVWHURO�� WULJO\FHULGHV�� DQG� /'/�F�� DQG� D�
GHFUHDVH�LQ�+'/�F��,Q�DGGLWLRQ��LVRWUHWLQRLQ�VLJQLILFDQWO\�LQFUHDVHG�&53��,/����DQG�0'$�OHYHOV�EXW�
GHFUHDVHG�*6+�DQG�62'�DFWLYLWLHV�� VXJJHVWLQJ� DQ� LQFUHDVHG� LQIODPPDWRU\� DQG� R[LGDWLYH� VWUHVV�
UHVSRQVH��7KHVH� ELRFKHPLFDO� FKDQJHV� FRUUHODWHG� ZLWK� VLJQLILFDQW� KLVWRSDWKRORJLFDO� HYLGHQFH� RI�
KHSDWLF� LQMXU\�� 1HYHUWKHOHVV�� WKH� FR�DGPLQLVWUDWLRQ� RI� RPHJD��� VLJQLILFDQWO\� DWWHQXDWHG� WKH�
LVRWUHWLQRLQ�LQGXFHG� DOWHUDWLRQV� E\� LPSURYLQJ� KHSDWLF� IXQFWLRQ� DQG� OLSLG� SURILOH�� GHFUHDVLQJ�
V\VWHPLF� DQG� KHSDWLF� LQIODPPDWLRQ�� LQFUHDVLQJ� DQWLR[LGDQW� GHIHQVHV�� DQG� SUHVHUYLQJ� KHSDWLF�
DUFKLWHFWXUH��2PHJD���KDG�D�VLJQLILFDQW�KHSDWRSURWHFWLYH�HIIHFW�DJDLQVW�LVRWUHWLQRLQ�LQGXFHG�OLYHU�
LQMXU\�LQ�DOELQR�UDWV��7KHVH�ILQGLQJV�VXJJHVW�WKDW�RPHJD���PD\�EH�XVHG�DV�DQ�DGMXYDQW�DSSURDFK�WR�
DWWHQXDWHG� LVRWUHWLQRLQ�LQGXFHG� KHSDWRWR[LFLW\� DQG� UHTXLUH� IXUWKHU� LQYHVWLJDWLRQ� LQ� ORQJ�WHUP�
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ΔϴϨϤϴϟ΍�ΔϳέϮϬϤΠϟ΍

ϲϤϠόϟ΍�ΚΤΒϟ΍ϭ�ϢϴϠόΘϟ΍ϭ�ΔϴΑήΘϟ΍�Γέ΍ίϭ

ΔϟΪϴμϟ΍�ΔϴϠϛ

�ϢδϗΔϴϧϻΪϴμϟ΍�ΔγέΎϤϤϟ΍ϭ�Δϳήϳήδϟ΍�ΔϟΪϴμϟ΍

ήϴΛ΄Θϟ΍�ϢϴϴϘΗϲ΋ΎϗϮϟ΍ϱΪΒϜϟ΍ϸϟ΃�ΔϴϨϫΪϟ΍�νΎϤΣΎΠϴϣϭ��ϰϠϋΔΑΎλ·�ΪΒϜϟ΍ΚΤΘδϤϟ΍

˯ΎπϴΒϟ΍�ϥ΍ΫήΠϟ΍�ϲϓ�ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ

κΨϠϤϟ΍

ΏΎΒθϟ΍ ΐΣ Νϼϋ ϲϓ ϊγ΍ϭ ϕΎτϧ ϰϠϋ ϡΪΨΘδ˵ϳϭ ˬΔϴϟΎόϔϟ΍ ΔϴϟΎϋ ΪϳϮϨϴΘϳήϟ΍ ΕΎϘΘθϣ Ϧϣ ϦϳϮϨϴΘϳήΗϭΰϳϹ΍ Ϊό˵ϳ
Α�Ϫϣ΍ΪΨΘγ΍�ςΒΗήϳ�Ϊϗ�ˬϚϟΫ�ϊϣϭ��ΪϳΪθϟ΍�Ώ΍ήτο΍ϭ�ˬΪΒϜϟ΍�ϒ΋Ύυϭ�ϲϓ�Ε΍ήϴϐΘϟ΍�ϞϤθΗ�ˬΔϴΑϼϘΘγ΍ϭ�ΔϳΪΒϛ�ΕΎΑ΍ήτοΎ

Ύϐϴϣϭ΃�ΔϴϨϫΪϟ΍�νΎϤΣϷ΍�ϚϠΘϤΗϭ��ΏΎϬΘϟϻ΍ϭ�ˬϱΪδϛ΄Θϟ΍�ΩΎϬΟϹ΍ϭ�ˬϥϮϫΪϟ΍�ΏϼϘΘγ΍��ΓΩΎπϣ ΍˱ΪϴΟ ΔϘΛϮϣ κ΋ΎμΧ
ϜϠϟ ϲ΋ΎϗϮϟ΍ ήϴΛ΄ΘϠϟ ϼ˱ϤΘΤϣ ΎΤ˱ηήϣ ΎϬϠόΠϳ ΎϤϣ ˬϥϮϫΪϟ΍ ΏϼϘΘγϻ Δϟ ˶˷Ϊόϣϭ ΓΪδϛϸϟϭ ΏΎϬΘϟϼϟ�ΕϻΎΣ�ϲϓ�ΪΒΔΑΎλ·�ΪΒϜϟ΍

Ύϐϴϣϭ΃�ΔϴϨϫΪϟ΍�νΎϤΣϸϟ�ϱΪΒϜϟ΍�ϲ΋ΎϗϮϟ΍�ήϴΛ΄Θϟ΍�ϢϴϴϘΗ�ϰϟ·�Δγ΍έΪϟ΍�ϩάϫ�ΖϓΪϫ��ΔϳϭΩϷ΍�Ϧϋ�ΔϤΟΎϨϟ΍���ΪοΔΑΎλ·�ΪΒϜϟ΍
˯ΎπϴΒϟ΍� ϥ΍ΫήΠϟ΍� ϲϓ� ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ� ΔΜΤΘδϤϟ΍�ϮΗ� ϢΗ�ΚϴΣίϳϊΑέ΃ ϰϟ· Ύ˱ϴ΋΍Ϯθϋ ξϴΑ΃ ΍˱ΫήΟ ϥϭήθϋϭ ΔϴϧΎϤΛ ϊ

ΔϋϮϤΠϣ� �ΕΎϋϮϤΠϣτΑΎοΔΎϐϴϣϭ΃� ΔϋϮϤΠϣϭ� ˬ��������ϦϳϮϨϴΘϳήΗϭΰϳϹ΍� ΔϋϮϤΠϣϭ� ˬ�Ϣϐϛ�ϢϐϠϣ���ˬ�Ϣϐϛ�ϢϐϠϣ
Ύϐϴϣϭ΃ϭ�ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ�ΔΠϟΎόϤϟ΍�ΔϋϮϤΠϣϭ��ΓΪϤϟ Ύ˱ϳϮϤϓ ΕΎΠϟΎόϤϟ΍ ϊϴϤΟ Ζϴτϋ˵΃ ���Ζϳί ϡ΍ΪΨΘγΎΑ ˬΎ˱ϴϟΎΘΘϣ Ύϣ˱Ϯϳ

�ΰϴϛήΘΑ� Γέάϟ΍��ϞϣΎΤϛ���YHKLFOH�ϧ·�αΎϴϗ�ϝϼΧ�Ϧϣ�ΪΒϜϟ΍�ϒ΋Ύυϭ�ϢϴϴϘΗ�ϯήΟ��ΕΎϤϳΰ$/7�ϭ$67�ϭ$/3�
ϭ**7�αΎϴϗ�ϝϼΧ�Ϧϣ�ϥϮϫΪϟ΍�ΏϼϘΘγ΍�ϢϴϴϘΗ�ϢΗ�ΎϤϛ��ϲϠϜϟ΍�ϦϴΗϭήΒϟ΍ϭ�ˬϦϴϣϮΒϟϷ΍ϭ�ˬϲϠϜϟ΍�ϦϴΑϭήϴϠϴΒϟ΍�ϰϟ·�ΔϓΎοϹΎΑ�ˬ

ϭ�ˬΔϴΛϼΜϟ΍�ϥϮϫΪϟ΍ϭ�ˬϲϠϜϟ΍�ϝϭήΘδϴϟϮϜϟ΍/'/�F�ϭ+'/�F��ϡ΍ΪΨΘγΎΑ ΔϴΑΎϬΘϟϻ΍ ΔϟΎΤϟ΍ ΖϤϴ˵˷ϗϭ&53�ϭ,/���ϦϴΣ�ϲϓ�ˬ
δϛ΄Θϟ΍� ΩΎϬΟϹ΍� ϢϴϴϘΗ� ϢΗαΎϴϗ�ϝϼΧ�Ϧϣ� ΓΪδϛϸϟ� ΓΩΎπϤϟ΍� ΔϟΎΤϟ΍ϭ�ϱΪ0'$�ϭ*6+�ϭ62'��κΤϔϟ΍ ϱήΟ˵΃ ΎϤϛ

ΪΒϜϟ΍�ΔΠδϧϷ�ϲοήϤϟ΍�ϲΠϴδϨϟ΍�ϟ΍�ΔϋϮϤΠϣ�ϊϣ�ΔϧέΎϘϤϟΎΑΔτΑΎπ�ϲϓ�ϱϮϨόϣ�νΎϔΨϧ΍�ϰϟ·�ϦϳϮϨϴΘϳήΗϭΰϳϹ΍�˯Ύτϋ·�ϯΩ΃�ˬ
ϲϓ� ΔϳϮϨόϣ�ΕΎϋΎϔΗέ΍� ϊϣ� ϦϴϘϓ΍ήΘϣ� ˬΪΒϜϟ΍� ήηΆϣ� ϲϓ� ΔϳϮϨόϣ� ΓΩΎϳίϭ� ϢδΠϟ΍� ϥίϭ$/7�ϭ$67�ϭ$/3�ϭ**7�

�Ώ΍ήτο΍�ϲϓ�ϦϳϮϨϴΘϳήΗϭΰϳϹ΍�ΐΒδΗ�ΎϤϛ��ϲϠϜϟ΍�ϦϴΗϭήΒϟ΍ϭ�ϦϴϣϮΒϟϷ΍�ΕΎϳϮΘδϣ�νΎϔΨϧ΍�ΐϧΎΟ�ϰϟ·�ˬϲϠϜϟ΍�ϦϴΑϭήϴϠϴΒϟ΍ϭ
ϭ�ΔϴΛϼΜϟ΍�ϥϮϫΪϟ΍ϭ�ϲϠϜϟ΍�ϝϭήΘδϴϟϮϜϟ΍�ΓΩΎϳί�ϲϓ�ϞΜϤΗ�ˬϱϮϨόϣ�ϲϨϫΩ/'/�FνΎϔΨϧ΍ϭ�+'/�F��ˬϚϟΫ�ϰϟ·�ΔϓΎοϹΎΑ

ϣ�ϲϓ�ΔϳϮϨόϣ�ΓΩΎϳί�ϰϟ·�ϦϳϮϨϴΘϳήΗϭΰϳϹ΍�ϯΩ΃ΕΎϳϮΘδ&53�ϭ,/���ϭ0'$νΎϔΨϧ΍�ϊϣ�ˬ*6+�ρΎθϧϭ62'�ΎϤϣ�ˬ
�Δϴοήϣ�ΔϴΠϴδϧ�Ϟ΋ϻΩ�ϊϣ�Δϴ΋ΎϴϤϴϛϮϴΒϟ΍�Ε΍ήϴϐΘϟ΍�ϩάϫ�ΖϘϓ΍ήΗϭ��ϱΪδϛ΄Θϟ΍�ΩΎϬΟϹ΍ϭ�ΔϴΑΎϬΘϟϻ΍�ΔΑΎΠΘγϻ΍�ΰϳΰόΗ�ϰϟ·�ήϴθϳ

ΔϳΪΒϛ�ΔΑΎλ·�ΙϭΪΣ�ϰϠϋ�ΔΤο΍ϭ��ˬϞΑΎϘϤϟ΍�ϲϓ�ΕήϬυ΃Ύϐϴϣϭ΃ϭ�ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ�ΔΠϟΎόϤϟ΍�ΔϋϮϤΠϣ��ϔΨΗ�ϱϮϨόϣ�ϒϴ
�ΔϴΑΎϬΘϟϻ΍�ΔΑΎΠΘγϻ΍�Ϧϣ�ΪΤϟ΍ϭ�ˬϥϮϫΪϟ΍�ϒϠϣϭ�ΪΒϜϟ΍�ϒ΋Ύυϭ�ϦϴδΤΗ�ϝϼΧ�Ϧϣ�ˬϦϳϮϨϴΘϳήΗϭΰϳϹ΍�Ϧϋ�ΔϤΟΎϨϟ΍�Ε΍ήϴϐΘϠϟ

ΪΒϜϠϟ�ΔϴΠϴδϨϟ΍�ΔϴϨΒϟ΍�ϰϠϋ�υΎϔΤϟ΍ϭ�ˬΓΪδϛϸϟ�ΓΩΎπϤϟ΍�ΕΎϋΎϓΪϟ΍�ΰϳΰόΗϭ�ˬΔϳΪΒϜϟ΍ϭ�ΔϳίΎϬΠϟ΍��ϥ΃�ϰϟ·�Δγ΍έΪϟ΍�ΖμϠΧ
Ύϐϴϣϭ΃�ΔϴϨϫΪϟ΍�νΎϤΣϷ΍��Λ΄Η�ΕήϬυ΃Ϊο Ύ˱ϳϮϨόϣ Ύ˱ϳΪΒϛ Ύ˱ϴ΋Ύϗϭ ΍ή˱ϴΔΑΎλ΍�ϥ΍ΫήΠϟ΍�ϲϓ�ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ�ΔΜΤΘδϤϟ΍�ΪΒϜϟ΍

Ύϐϴϣϭ΃� ϡ΍ΪΨΘγ΍� ΔϴϧΎϜϣ·�ϰϟ·�Ξ΋ΎΘϨϟ΍� ϩάϫ�ήϴθΗϭ� �˯ΎπϴΒϟ΍���ΔτΒΗήϤϟ΍� ΔϳΪΒϜϟ΍� ΔϴϤδϟ΍�Ϧϣ� ΪΤϠϟ� ΪϋΎδϣ�ϲΟϼϋ�έΎϴΨϛ
�Ξ΋ΎΘϨϟ΍�ϩάϫ�Ϊϴϛ΄Θϟ�ΪϣϷ΍�ΔϠϳϮρ�Δϳήϳήδϟ΍ϭ�ΔϴΒϳήΠΘϟ΍�ΕΎγ΍έΪϟ΍�Ϧϣ�Ϊϳΰϣ�˯ ΍ήΟ·�ϰϟ·�ΔΟΎΤϟ΍�ϊϣ�ˬ ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ�΢ϴοϮΗϭ

ΎϬΗΎϴϟ΁�

ΐϟΎτϟ΍

˯΍ήϤΤϟ΍�ϦδΤϣ�ϢϧΎϏ�έΪϴΣ�έάϨϣ

ϑήθϤϟ΍

�ϞϴΒϧ��ΩΪϤΣ΃ήϴμΒϟ΍�ϩΪΒϋ
ΪϋΎδϤϟ΍�ΔϳϭΩϷ΍�ϢϠϋ�ΫΎΘγ΃

ΖϳϮΤϤϟ΍�ΔόϣΎΟ

βτδϏ΃�ˬ����ϡ˯ΎόϨλϝϭϻ΍�ϊϴΑέ�ˬ����˰ϫ



ΔϴϨϤϴϟ΍�ΔϳέϮϬϤΠϟ΍

ϴΑήΘϟ΍�Γέ΍ίϭϲϤϠόϟ΍�ΚΤΒϟ΍ϭ�ϢϴϠόΘϟ΍ϭ�Δ

ΔϟΪϴμϟ΍�ΔϴϠϛ

�ϢδϗΔϴϧϻΪϴμϟ΍�ΔγέΎϤϤϟ΍ϭ�Δϳήϳήδϟ΍�ΔϟΪϴμϟ΍

ήϴΛ΄Θϟ΍�ϢϴϴϘΗϲ΋ΎϗϮϟ΍ϱΪΒϜϟ΍ϸϟ΃�ΔϴϨϫΪϟ΍�νΎϤΣΎΠϴϣϭ��ϰϠϋ

ΔΑΎλ·�ΪΒϜϟ΍ΚΤΘδϤϟ΍˯ΎπϴΒϟ΍�ϥ΍ΫήΠϟ΍�ϲϓ�ϦϳϮϨϴΘϳήΗϭΰϳϹΎΑ

�Ϧϣ�ΔϣΪϘϣ�ΔϟΎγέΐϟΎτϟ΍

Τϣ�ϢϧΎϏ�έΪϴΣ�έάϨϣδ˯΍ήϤΤϟ΍�Ϧ

ϰϟ·

�ϝϮμΤϟ΍�ΕΎΒϠτΘϣ�Ϧϣ�˯ΰΟ�ϲϫϭ�ϲϤϠόϟ΍�ΚΤΒϟ΍ϭ�ΎϴϠόϟ΍�ΕΎγ΍έΪϟ΍�βϠΠϣ

ΔϳϭΩϷ΍�ϢϠϋ�ϲϓ�ήϴΘδΟΎϤϟ΍�ΔΟέΩ�ϰϠϋ

ϑήθϤϟ΍

��ΩήϴμΒϟ΍�ϩΪΒϋ�ΪϤΣ΍�ϞϴΒϧ

ΔϳϭΩϷ΍�ϢϠϋ�ΫΎΘγ΃ΪϋΎδϤϟ΍

΍�ΔόϣΎΟΖϳϮΤϤϟ

βτδϏ΃�ˬ����ϡ˯ΎόϨλϝϭ΍�ϊϴΑέ�ˬ����˰ϫ


