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,QYHUWD]D�GRELMHQD�HNVSHULPHQWDOQLP�SXWHP�MH�LPRELOL�
VDQD�QD�WUL�X]RUND�QHPRGLILNRYDQRJ�NRSROLPHUD�*0$�
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,PRELOL]DFLMD�MH�XUD_HQD�X�^DUCQRP�UHDNWRUX��9DUL�
UDQL�VX�S+��MRQVND�VLOD�L�RGQRV�SURWHLQ�QRVDa�GD�EL
VH� XWYUGLOL� RSWLPDOQL� XVORYL� ]D� GRELMDQMH� LPRELOL�
VDQRJ�HQ]LPD�VD�QDMYH`RP�VSHFLILaQRP�DNWLYQR^`X�
'RELMHQR�MH�GD�MH�S+�RSWLPXP�L]PH_X���L���SUL�NRQ�
FHQWUDFLML�����PRO�GP��L�RGQRVX�SURWHLQ�QRVDa�����
1DMYH`X�DNWLYQRVW�MH�SRND]DR�HQ]LP�LPRELOLVDQ�QD
X]RUDN� *0$�FR�(*'0$� ������ ����� Q�DONRKROD�
���&�DWRPD�NRMH�WDM�DONRKRO�VDGUCL���2YDM�X]RUDN
QLMH� UDQLMH�NRUL^`HQ�X�RYH�VYUKH��.UDMQML� UH]XOWDWL
SRND]XMX�GD�VH� LQYHUWD]D�PRCH�XVSH^QR�YH]DWL�]D
NRSROLPHU�*0$�FR�(*'0$�L�NDR�WDNYD�NRULVWLWL�X
LQGXVWULMVNH�VYUKH��

8YRG�
,QYHUWD]D�MH�MHGDQ�RG�QDMNRUL^`HQLMLK�HQ]LPD�X

NRQGLWRUVNRM�LQGXVWULML��8SRWUHEOMDYD�VH�NDR�NDWDOL]D�
WRU�SUL�GRELMDQMX�LQYHUWQRJ�^H`HUD��VPH^D�JOXNR]H�L
IUXNWR]H�X�RGQRVX��������L]�VDKDUR]H�VD�VPDQMHQLP
XWUR^NRP�HQHUJLMH��,QYHUWQL�^H`HU�VH�NRULVWL�XPHVWR
VDKDUR]H�]ERJ�YH`HJ�NRHILFLMHQWD�VODVWL�L�EROMLK�RVR�
ELQD�SUL�NULVWDOL]DFLML��3URGDQRYL`�HW�DO��������

3UREOHP�L]GYDMDQMD�HQ]LPD�L]�LQYHUWQRJ�^H`HUD
SRVOH�]DYU^HWND�UHDNFLMH�PRCH�GD�VH�HILNDVQR�UH^L
YH]LYDQMHP�HQ]LPD�]D�QRVDa��.DR�GREDU�QRVDa�PRCH
GD�VH�XSRWUHEL�PDNURSRUR]QL�NRSROLPHU�JOLFLGLO�
PHWDNULODWD�FR�HWLOHQJOLNROGLPHWDNULODWD��X�GDOMHP
WHNVWX�*0$�FR�(*'0$���]ERJ�KHPLMVNH�L�PH�
KDQLaNH�SRVWRMDQRVWL�L�SULVXVWYD�HSRNVLGQH�JUXSH�X

VYRMRM�VWUXNWXUL��NRMD�PRCH�ODNR�GD�VH�YHCH�]D�KLGUR�
NVLOQX��DPLQR�LOL�NDUERNVLOQX�JUXSX�SULVXWQLK�X�HQ]L�
PX��3URGDQRYL`�HW�DO��������

&LOM�UDGD�MH�RGUH_LYDQMH�RSWLPDOQLK�XVORYD�]D
LPRELOL]DFLMX�LQYHUWD]H�X�]DYLVQRVWL�RG�VWHSHQD�SRUR�
]QRVWL�NRSROLPHUD��S+�YUHGQRVWL�L�MRQVNH�VLOH��NRQ�
FHQWUDFLMD�SXIHUD��

0DWHULMDO�L�PHWRGH
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SULND]DQLP�SDUDPHWULPD�SRUR]QRVWL��WDEHOD�����8]HWL
SROLPHUL�VX�R]QDaHQL�VD����������������������JGH
SUYL�EURM�SUHGVWDYOMD�SURFHQDW�Q�DONRKROD�NRUL^`HQRJ
X�LQHUWQRM�NRPSRQHQWL�]D�GRELMDQMH�SROLPHUD��D�GUXJL
EURM� R]QDaDYD� NROLNR� &�DWRPD� LPD� DONRKRO�
.RSROLPHUL�VX�VLQWHWLVDQL�QD�QDaLQ�SULND]DQ�X�OLWHUD�
WXUL��1DVWDVRYL`�������
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SUHaQLN�SRUD�RGUHGMHQ�SRPR`X�CLYLQH�SRUR]LPHWULMH
�1DVWDVRYL`�������

.RUL^`HQ�MH�GLQLWURVDOLFLOQL�UHDJHQV��X�GDOMHP
WHNVWX�'16��GRELMHQ�SR�SRVWXSNX�RSLVDQRP�X�OLWHUD�
WXUL��3URGDQRYL`��@LUNRYL`�9HOLaNRYL`��������

(Q]LP�NRUL^`HQ�X�HNVSHULPHQWDOQRP�GHOX�GREL�
MHQ�MH�HNVSHULPHQWDOQLP�SXWHP��3URGDQRYL`�HW�DO�
������

2GUH_LYDQMH�X]RUND�NRSROLPHUD�V�QDMYH`LP
VWHSHQRP�YH]LYDQMD�LQYHUWD]H�� 2G� WUL� X]RUND
NRSROLPHUD�VD�UD]OLaLWLP�VWHSHQRP�SRUR]QRVWL�RGPH�
UHQR�MH�SR����PJ��8�RGPHUHQH�SROLPHUH�MH�GRGDWR�SR
��FP��UDVWYRUD�HQ]LPD�NRQFHQWUDFLMH���PJ�FP��X
DFHWDWQRP�SXIHUX�NRQFHQWUDFLMH����P0��,PRELOL�
]DFLMD�HQ]LPD�MH�XUD_HQD�QD��~�&��X]�SRYUHPHQR
PH^DQMH��QD�VYDND�����VDWD��L�SUL�S+�YUHGQRVWL
SRGH^HQRM�QD������,PRELOL]DFLMD�MH�WUDMDOD����aDVD�
1DNRQ�LPRELOL]DFLMH��aHVWLFH�LPRELOL]DQWD�VX�VDNX�
SOMHQH�L�LVSUDQH�VD���FP��DFHWDWQRJ�SXIHUD��S+������
D� ]DWLP� GYD� SXWD� VD� SR� �� FP��MHGQRPRODUQRJ
UDVWYRUD�1D&O�X�DFHWDWQRP�SXIHUX�

2GUH_LYDQMH�RSWLPDOQH�S+�YUHGQRVWL��1D�RV�
QRYX�UH]XOWDWD�L]�SUHWKRGQRJ�HNVSHULPHQWD�L]DEUDQ�MH
NRSROLPHU�VD�QDMYH`LP�VWHSHQRP�DNWLYQRVWL��2GPH�
UHQH�VX�SUREH�RG�SR����PJ�NRSROLPHUD�NRMLPD�MH�GR�
GDWR�SR���PJ�HQ]LPD��S+�YUHGQRVW�MH�SRGH^HQD�X
LQWHUYDOX�RG���GR���X�IRVIDWQR�FLWUDWQRP�SXIHUX�NRQ�
FHQWUDFLMH�����0��,PRELOL]DFLMD�HQ]LPD�MH�XUD_HQD�QD
�~&��X]�SRYUHPHQR�PH^DQMH��QD�VYDND�����VDWD��X
WUDMDQMX�RG����VDWL��1DNRQ�LPRELOL]DFLMH��aHVWLFH�LPR�
ELOL]DQWD�VX�VDNXSOMHQH�L�LVSUDQH�VD���FP��DFHWDWQRJ
SXIHUD��S+�������D�]DWLP�GYD�SXWD�VD�SR���FP��MHG�
QRPRODUQRJ�UDVWYRUD�1D&O�X�DFHWDWQRP�SXIHUX��

2GUH_LYDQMH�RSWLPDOQH�MRQVNH�VLOH�SUL�LPRELOL�
]DFLML��,PRELOL]DFLMD�MH�UD_HQD�QD�SUREDPD�RG�SR���
PJ�NRSROLPHUD�NRMLPD�MH�GRGDWR�SR���PJ�HQ]LPD
UDVWYRUHQRJ�X�IRVIDWQRP�SXIHUX�S+���L�NRQFHQWUDFLMH
�����������������L���PRO�GP���1DNRQ�LPRELOL]DFLMH�
aHVWLFH�LPRELOL]DQWD�VX�VDNXSOMHQH�L�LVSUDQH�VD���FP�
DFHWDWQRJ�SXIHUD��S+�������D�]DWLP�GYD�SXWD�VD�SR��
FP��MHGQRPRODUQRJ�UDVWYRUD�1D&O�X�DFHWDWQRP
SXIHUX��,PRELOL]DFLMD�MH�XUD_HQD�QD�WHPSHUDWXUL�RG
�~&�X]�SRYUHPHQR�PH^DQMH��QD�VYDND�����VDWD��
9UHPH�WUDMDQMD�LPRELOL]DFLMH�MH����VDWL��

2GUH_LYDQMH�RSWLPDOQRJ�RGQRVD�SURWHLQ�QRVDa�
8]RUFLPD�RG�SR����PJ�NRSROLPHUD�MH�GRGDWR�SR��
FP��LQYHUWD]H�UD]OLaLWH�NRQFHQWUDFLMH�WDNR�GD�RGQRV
SURWHLQ�QRVDa�EXGH�����������������������L���������
,PRELOL]DFLMD�MH�XUD_HQD�X�DFHWDWQRP�SXIHUX�NRQFHQ�
WUDFLMH����P0�L�S+�YUHGQRVWL�����QD�WHPSHUDWXUL��~&

X]�SRYUHPHQR�PH^DQMH��QD�VYDND�����VDWD��X�WUDMDQMX
RG����VDWL��1DNRQ�LPRELOL]DFLMH�aHVWLFH�LPRELOL]DQWD
VX�VDNXSOMHQH�L�LVSUDQH�VD���FP��DFHWDWQRJ�SXIHUD
�S+�������D�]DWLP�GYD�SXWD�VD�SR���FP��MHGQRPRODU�
QRJ�UDVWYRUD�1D&O�X�DFHWDWQRP�SXIHUX

2GUH_LYDQMH�DNWLYQRVWL�LPRELOLVDQRJ�HQ]LPD�
3RVOH�VYDNH�LPRELOL]DFLMH��RG�SURED�MH�RGPHUHQR
L]PH_X���L����PJ�LPRELOL]DQWD�L�SUHOLYHQR�VD���FP�
����UDVWYRUD�VDKDUR]H�X�DFHWDWQRP�SXIHUX��S+�����
X]�VWDOQR�PH^DQMH�QD�PDJQHWQRM�PH^DOLFL�SUL�EU]LQL
����REU�PLQ��5HDNFLRQD�VPH^D�VH�QDOD]LOD�X�̂ DUCQRP
UHDNWRUX�]DSUHPLQH���FP���0DJQHW�X�UHDNWRUX�QH
VPH�ELWL�QD�GQX�GD�QH�EL�VLWQLR�SROLPHU��8�LQWHU�
YDOLPD�RG�������L����PLQXWD�L]�UHDNFLRQH�VPH^H�MH
X]HWR�����FP��UDVWYRUD�L�SRPH^DQR�VD�����FP��'16�
UHDJHQVD��1DNRQ�]DJUHYDQMD�X�NOMXaDORP�YRGHQRP
NXSDWLOX�X�YUHPHQVNRP�SHULRGX�RG���PLQXWD�L
UD]EODCHQMD�VD���FP�� +�2��VSHNWURIRWRPHWURP�MH
PHUHQD�DSVRUEDQFD�QD�����QP��.RQFHQWUDFLMD�RV�
ORER_HQLK�UHGXNXMX`LK�̂ H`HUD�MH�RGUH_LYDQD�VD�VWDQG�
DUGQH� SUDYH� ]D� UHGXNXMX`H� ^H`HUH�� 6SHFLILaQD
DNWLYQRVW�LPRELOL]DWD�MH�RGUH_LYDQD�QD�RVQRYX�IRU�
PXOH��

$VS� ������⋅�&[�⋅�9U����P�⋅�W�
JGH� MH��$VS�¬�NRQFHQWUDFLMD�HQ]LPVNH�DNWLYQRVWL�
�����¬�RGQRV�VXYH�L�YODCQH�PDVH�LPRELOL]DQWD�
9U�¬� ]DSUHPLQD� VPH^H��&[�¬�NRQFHQWUDFLMD�UH�
GXNXMX`LK�^H`HUD��PPRO�GP����P�¬�PDVD�YODCQRJ
LPRELOL]DQWD�L�W�¬�YUHPH��PLQ��

5H]XOWDWL�L�GLVNXVLMD
6SHFLILaQD�DNWLYQRVW�GRELMHQLK�LPRELOL]RYDQLK

SUHSDUDWD�MH�RGUH_HQD�X�^DUCQRP�UHDNWRUX�L�UH]XOWDWL
VX�SULND]DQL�X�WDEHOL���

7DEHOD����6SHFLILaQH�DNWLYQRVWL�SROLPHUD�]D�NRMH
MH�YH]DQD�LQYHUWD]D��8�J��
8]RUDN�NRSROLPHUD 5HODWLYQD�DNWLYQRVW
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.DR�̂ WR�VH�L]�WDEHOH���YLGL��QDMYH`X�DNWLYQRVW�LPD
HQ]LP�YH]DQ�]D�NRSROLPHU�VD�QDMYH`LP�VUHGQMLP
SUHaQLNRP�SRUD����������2YR�MH�L�ORJLaQR�MHU�WDM
SROLPHU� LPD� QDMPDQMD� GLIX]LRQD� RJUDQLaHQMD
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SULOLNRP�NUHWDQMD�VXSVWUDWD�GR�PROHNXOD�HQ]LPD�NRML
VX�LPRELOL]RYDQL�X�XQXWUD^QMRVWL�aHVWLFH�SROLPHUD�
NDR�L�GLIX]LMH�SURL]YRGD�L]�XQXWUD^QMRVWL�aHVWLFH�X
VSROMD^QML�UDVWYRU�

5HODWLYQH�DNWLYQRVWL�LPRELOLVDQRJ�HQ]LPD�VX�SUL�
ND]DQH�QD�VOLFL����.DR�^WR�VH�L]�SULORCHQRJ�YLGL��HQ�

]LP�SRND]XMH�QDMYH`X�DNWLYQRVW�QD�S+�YUHGQRVWL�X
LQWHUYDOX�RG���GR���^WR�MH�X�VNODGX�VD�UDQLMLP�UH]XO�
WDWLPD��3URGDQRYL`�HW�DO��������0LORVDYL`�HW�DO�
������

1D�VOLFL���MH�SULND]DQD�UHODWLYQD�DNWLYQRVW�LPREL�
OLVDQRJ�HQ]LPD�X�]DYLVQRVWL�RG�MRQVNH�VLOH��,QYHUWD]D
VDGUCL�YHOLNL�SURFHQDW�XJOMHQLK�KLGUDWD��RNR������L
]ERJ�WRJD�MH�MDNR�KLGURILOQD��6D�SRYH`DQMHP�NRQFHQ�
WDFLMH�UDVWYRUD�SRYH`DYD�VH�L�KLGURILOQRVW�LVWRJ�L�]ERJ
WRJD�HQ]LP�WHCL�GD�RVWDQH�X�UDVWYRUX�

1D�VOLFL���MH�SULND]DQD�VSHFLILaQD�DNWLYQRVW�LPR�
ELOLVDQRJ�HQ]LPD�X�]DYLVQRVWL�RG�PDVHQRJ�RGQRVD
SURWHLQ�QRVDa��.DR�VWR�MH�L�ORJLaQR��]D�X]HWX�YH`X
NROLaLQX�HQ]LPD�GRELMHQD�MH�L�YH`D�DNWLYQRVW��6�RE]L�
URP�QD�WR�GD�VH�VD�JUDILND�QH�YLGL�GD�VSHFLILaQD�DN�
WLYQRVW�GRVWLCH�VYRM�PDNVLPXP��]DNOMXaDN�MH�GD�VH
GDOMLP�SRYH`DQMHP�NROLaLQH�HQ]LPD�X�RGQRVX�QD
NRSROLPHU�PRCH�GRELWL�MR^�YH`D�DNWLYQRVW��

=DNOMXaDN
8�UDGX�VX�LVSLWDQL�L�RSWLPL]RYDQL�XVORYL�]D�LPR�

ELOL]DFLMX�LQYHUWD]H�L]�6��FHUHYLVLDH�QD�WUL�WLSD�PDN�
URSRUR]QRJ� *0$�FR�(*'0$� VD� UD]OLaLWRP
YHOLaLQRP�SRUD�L�GRVWXSQRP�DNWLYQRP�SRYU^LQRP�
3ROLPHU�VD�QDMYH`LP�SRUDPD�MH�SRND]DR����SXWD
YH`X�DNWLYQRVW�RG�SROLPHUD�VD�QDMPDQMLP�SRUDPD�
2SWLPDOQL�XVORYL�]D�LPRELOL]DFLMX�LQYHUWD]H�QD�WHVWL�

6OLND����5HODWLYQH�DNWLYQRVWL�LPRELOLVDQRJ�HQ]LPD�X]DYLVQRVWL�RG�S+�YUHGQRVWL�IRVIDWQR�FLWUDWQRJ�SXIHUD�

)LJXUH����5HODWLYH�DFWLYLW\�RI�WKH�LPPRELOL]HG�HQ]\PHLQ�GHSHQGHQFH�RI�S+�YDOXH�LQ�SKRVSKDWH�FLWULF�EXIIHU�FRQFHQWUDWLRQ�����PRO�GP�

6OLND����5HODWLYQH�DNWLYQRVWL�LPRELOLVDQRJ�HQ]LPD�X]DYLVQRVWL�RG�NRQFHQWUDFLMH�IRVIDWQRJ�SXIHUD�QD�S+��

)LJXUH����5HODWLYH�DFWLYLW\�RI�WKH�LPPRELOL]HG�HQ]\PHLQ�GHSHQGHQFH�RI�FRQFHQWUDWLRQ�RI�SKRVSKDWH�FLWULFEXIIHU��S+��

6OLND����6SHFLILaQD�DNWLYQRVW�LPRELOLVDQRJ�HQ]LPD�X]DYLVQRVWL�RG�PDVHQRJ�RGQRVD�SURWHLQ�QRVDa

)LJXUH����'HSHQGDQFH�RI�VSHFLILF�DFWLYLW\�RI�WKHLPPRELOL]HG�HQ]\PH�DW�YDULRXV�SURWHLQ�SRO\PHUUHODWLRQV��S+���LQ�SKRVSKDWH�FLWULF�EXIIHU��FRQFHWUDWLRQ����PRO�GP�

�����• ��3(71,A.(�69(6.(��� '(2��,,



UDQLP�HSRNVLGQLP�SROLPHULPD�VX�QD�S+�X�LQWHUYDOX
RG���GR����SUL�NRQFHQWUDFLML�IRVIDWQRJ�SXIHUD�����
PRO�GP��L�RGQRVX�SURWHLQ�QRVDa������6D�JUDILND���L��
YLGL�VH�GD�SRVWRML�PRJX`QRVW�GRELMDQMD�YH`H�YUHG�
QRVWL�VSHFLILaQH�DNWLYQRVWL�X�VOXaDMX�GD�VH�LPRELOL�
]DFLMD�RGYLMD�X�UDVWYRUX�aLMD�MH�NRQFHQWUDFLMD�PDQMD
RG�����PRO�GP��L�RGQRV�SURWHLQ�QRVDa�YH`L�RG�����
5H]XOWDWL�NRML�VX�SULND]DQL�X�RYRP�UDGX�MDVQR
XND]XMX�GD�VH�LPRELOL]DW�LQYHUWD]H�PRCH�NRULVWLWL�X
UHDNWRUX�]D�KLGUROL]X�UDVWYRUD�VDKDUR]H�X�NRQGLWRU�
VNRM�LQGXVWULML�

/LWHUDWXUD
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0LORVDYL`�1��%���3URGDQRYL`�5��0���-RYDQRYL`�6�0���1RYDNRYL`�,���9XMaL`�=��������3UHSDUDWLRQDQG�FKDUDFWHUL]DWLRQ�RI�WZR�W\SHV�RI�FRYDOHQWO\LPPRELOL]HG�DP\ORJOXFRVLGDVH��-��6HUE��&KHP�6RF�����������
1DVWDVRYL`�$��������6LQWH]D��VYRMVWYD�L�SULPHQDPDNURSRUR]QLK�NRSROLPHUD��'RNWRUVND�GLVHUWDFLMD�7HKQROR^NR�PHWDOXU^NL�IDNXOWHW�8QLYHU]LWHWD�X%HRJUDGX
3URGDQRYL`�5���@LUNRYL`�9HOLaNRYL`�7�������(Q]LPRORJLMD��ODERUDWRULMVNL�SULUXaQLN��%HRJUDG�+HPLMVNL�IDNXOWHW�8QLYHU]LWHWD�X�%HRJUDGX
3URGDQRYL`�5��0���0LORVDYL`�1��%���6ODGL`�'��@LUNRYL`�9HOLaNRYL`�7���9XMaL`�=��������6\QWKHVLVRI�K\GURTXLQRQH�α�JOXFRVLGH�E\�α�JOXFRVLGVHIURP�EDNHU±V�\HDVW��%LRWHKQRORJ\�OHWWHUV����������
3URGDQRYL`�5��0���0LORVDYL`�1��%���-RYDQRYL`�6�0���9XMaL`�=��0��������,PRELOL]DFLMD�LQYHUWD]H�L

JOXNRDPLOD]H�QD�PDNURSRUR]QRP�NRSROLPHUXJOLFLGLOPHWHNULODWD�L�HWLOHQJOLNROGLPHWDNULODWD�LQMLKRYD�SRWHQFLMDOQD�SULPHQD�X�ELRWHKQRORJLML�+HPLMVND�LQGXVWULMD����������

,YDQ�0UNL`�DQG�6WHIDQ�9XMLaL`
2SWLPL]DWLRQ�RI�&RQGLWLRQV�IRU
,PPRELOL]DWLRQ�RI�,QYHUWDVH�RQ
0DFURSRURXV�&RSRO\PHU
*0$�FR�(*'0$

,QYHUWD]H��JDLQHG�H[SHULPHQWDOO\��ZDV�LPPREL�
OL]HG�XSRQ�WKUHH�VDPSOHV�RI�XQPRGLILHG�FRSRO\PHU
*0$�FR�(*'0$��JO\FLG\O�PHWDFU\ODWH�FR�HWK\OHQH
JO\FRO�GLPHWDFU\ODWH��ZLWK�GLIIHUHQW�SDUDPHWHUV�RI
SRURVLW\��,PPRELOL]DWLRQ�ZDV�SHUIRUPHG�LQ�D�FKDUJH
UHDFWRU��7KH�S+��LRQ�IRUFH�DQG�UHODWLRQ�SURWHLQ�SRUWHU
ZHUH�YDULHG�LQ�RUGHU�WR�VHW�RSWLPDO�FRQGLWLRQV�IRU
JDLQLQJ�WKH�LPPRELOL]HG�HQ]\PH�ZLWK�WKH�JUHDWHVW
VSHFLILF�DFWLYLW\��$FFRUGLQJ�WR�WKH�UHVHDUFK�UHVXOWV�
RSWLPDO�FRQGLWLRQV�IRU�LPPRELOL]DWLRQ�DUH�S+�EH�
WZHHQ������FRQFHQWUDWLRQ�����PRO�GP��DQG�SURWHLQ�
SRUWHU�UHODWLRQ������7KH�JUHDWHVW�VSHFLILF�DFWLYLW\�ZDV
VKRZQ�LQ�WKH�HQ]\PH�LPPRELOL]HG�XSRQ�D�VDPSOH�RI
*0$�FR�(*'0$��������QXPEHU����UHSUHVHQWV�WKH
SHUFHQW�RI�Q�DOFRKRO�LQ�WKH�LQHUW�FRPSRQHQW�����LV�WKH
QXPEHU�RI�&�DWRPV�LQ�WKH�DOFRKRO���7KLV�VDPSOH�KDV
QHYHU�EHHQ�XVHG�IRU�WKDW�SXUSRVH�EHIRUH��)LQDO�UHVXOWV
VKRZ�WKDW�WKH�LQYHUWD]H�FDQ�EH�VXFFHVVIXOO\�ERXQG�WR
WKH�FRSRO\PHU�*0$�FR�(*'0$�DQG�XVHG�LQ�WKH�LQ�
GXVWU\�
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