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ϰϬϳ
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$QWLR[LGDQW�SRWHQWLDO�RI�PHDOV�SUHSDUHG�IURP�FDNHV�
RI�FKRVHQ�RLOVHHG�VSHFLHV

%iUWRYi�9���%iUWD�-�� -DURãRYi�0���.RSHFNê�-�

=HPČGČOVNi�IDNXOWD��-LKRþHVNi�XQLYHU]LWD�Y ýHVNêFK�%XGČMRYLFtFK

$EVWUDNW
9êOLVNRYp� PRXN\� þW\Ĝ� GUXKĤ� ROHMQLQ� �OHQ� VHWê�� NRQRSt� VHWp�� W\NHY� ROHMQi�� RVWURSHVWĜHF�
PDULiQVNê��E\O\�DQDO\]RYiQ\�] KOHGLVND�REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\��
+RGQRFHQ\�E\O\�UR]HPOHWp�YêOLVN\�D�PRXN\�UR]GČOHQp�SURVpYiQtP�GR�YHOLNRVWQtFK�IUDNFt�QDG�
D� SRG� ���� ȝP�� 1HMQLåãt� ~URYHĖ� REVDKX� SRO\IHQROĤ� L� KRGQRW\� DQWLR[LGDþQt� DNWLYLW\� E\OD�
VWDQRYHQD� YH� YêOLVFtFK� W\NYH� ROHMQp�� NGH� WDNp� QHE\O� ]MLãWČQ� SUĤND]Qê� UR]GtO� Y XYHGHQêFK�
FKDUDNWHULVWLNiFK� Y UiPFL� SĜtSUDY\� PRXN�� 8� RVWDWQtFK� KRGQRFHQêFK� GUXKĤ� PČOD� YHOLNRVWQt�
IUDNFH�PRXN\�QDG�����ȝP�QHMY\ããt�KRGQRWX�REVDKX�SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLW\��1HMY\ããt�
REVDK� SRO\IHQRORYêFK� OiWHN� D� DQWLR[LGDþQt� DNWLYLWD� E\OD� VWDQRYHQD� X� YãHFK� WĜHFK� YDULDQW�
SĜtSUDY\�PRXN\�] YêOLVNĤ�RVWURSHVWĜFH�PDULiQVNpKR��9HOPL�Y\VRNp�KRGQRW\�REVDKX�SRO\IHQROĤ�
D�DQWLR[LGDþQt�DNWLYLW\�E\O\�X�WRKRWR�GUXKX�]D]QDPHQiQ\�]HMPpQD�X�IUDNFH�QDG�����ȝP�� REVDK�
SRO\IHQRORYêFK�OiWHN�E\O�QD�~URYQL�������PJ�HNYLYDOHQW�JDOORYp�N\VHOLQ\�J�VXãLQ\�D�KRGQRWD�
DQWLR[LGDþQt�DNWLYLW\��$%76�DQDOê]D��E\OD�����PJ�HNYLYDOHQW�DVNRUERYp�N\VHOLQ\��J�VXãLQ\��
.OtþRYi�VORYD��DQWLR[LGDþQt�DNWLYLWD��SRO\IHQRORYp�OiWN\�� OHQ�VHWê��NRQRSt�VHWp�� W\NHY�ROHMQi��
RVWURSHVWĜHF�PDULiQVNê

$EVWUDFW
0HDO� VDPSOHV� SUHSDUHG� IURP� FDNHV� RI� IRXU� RLOVHHG� VSHFLHV� �IOD[�� KHPS�� RLO� SXPSNLQ��PLON�
WKLVWOH�� ZHUH� DQDO\VHG� IRU� SRO\SKHQRO� FRQWHQWV� DQG� DQWLR[LGDQW� DFWLYLWLHV�� :H� HYDOXDWHG�
SXOYHUL]HG�FDNHV�DQG�PHDOV�SUHSDUHG�E\�VLHYLQJ�LQWR�WZR�VL]H�IUDFWLRQ�± EHORZ�DQG�XQGHU�����
�P��7KH�ORZHVW�YDOXHV�RI�SRO\SKHQROLF�PDWWHUV�DQG�DQWLR[LGDQW�DFWLYLW\�ZDV�HYDOXDWHG�IRU�FDNHV�
RI�RLO�SXPSNLQ��1R�VLJQLILFDQW�YDULDELOLW\�ZDV�IRXQG�IRU�GLIIHUHQW�PHWKRGV�RI�PHDOV�SUHSDUDWLRQ�
LQ�SRO\SKHQROLF�PDWWHUV�FRQWHQW�DQG�DQWLR[LGDQW�DFWLYLW\��7KH�PHDO�VL]H�IUDFWLRQ�XQGHU�����ȝP�
FRQWDLQHG�WKH�KLJKHVW�YDOXH�RI�SRO\SKHQROLF�PDWWHUV�DQG�VKRZHG�WKH�KLJKHVW�DQWLR[LGDQW�DFWLYLW\�
LQ� WKH� FDVH�RI�RWKHU� HYDOXDWHG� VSHFLHV��7KH�KLJKHVW� FRQWHQW�RI�SRO\SKHQROLF�PDWWHUV� DQG� WKH�
KLJKHVW�DQWLR[LGDQW�DFWLYLW\�ZHUH�HYDOXDWHG�IRU�PLON�WKLVWOH LQ�WKH�FDVH�RI�DOO�WKUHH�YDULDQWV�RI�
PHDO�SUHSDUDWLRQ��9HU\�KLJK�YDOXHV�ZHUH�VKRZHG�IRU�WKLV�VSHFLHV�LQ�WKH�FDVH�RI�PHDO�YDULDQW�
XQGHU� ���� �P� ± FRQWHQW� RI� SRO\SKHQROLF� PDWWHUV� ZDV� ������ PJ� *$(�J� GU\� PDWWHU� DQG�
DQWLR[LGDQW�DFWLYLW\��$%76��ZDV�����PJ�$$(��J�GU\�PDWWHU�
.H\�ZRUGV��DQWLR[LGDQW�DNWLYLW\��SRO\IHQROLF�FRPSRXQGV��IOD[��KHPS��RLO�SXPSNLQ��PLON�WKLVWOH

ÒYRG
9ROQp� UDGLNiO\� PDMt� Y� åLYpP� RUJDQLVPX� ĜDGX� I\]LRORJLFNêFK� IXQNFt� �QDSĜ�� ~þDVW� QD�
SURWL]iQČWOLYêFK�UHDNFtFK�Y�SURFHVX�IDJRF\Wy]\���DOH�]iURYHĖ�VH�W\WR�UHDNWLYQt�OiWN\�SRGtOHMt�QD�
SRãNR]HQt� VWUXNWXU� OLSLGĤ��EtONRYLQ�þL�QXNOHRYêFK�N\VHOLQ��1HMþDVWČMãtP� W\SHP�UDGLNiOĤ� MVRX�
N\VOtNRYp� UDGLNiO\� �526� ± UHDFWLYH� R[\JHQ� VSHFLHV�� D� GXVtNRYp� UDGLNiO\� �516� ± UHDFWLYH�
QLWURJHQ� VSHFLHV��� 3ĤVREHQtP� QD� ELRORJLFN\� DNWLYQt� OiWN\� W\WR� UDGLNiO\� SR]PČĖXMt� MHMLFK�
VWUXNWXUX�D�WtP�PRGLILNXMt�MHMLFK�IXQNFH��.DVNiGD�UHDNFt��QD�MHMLFK�SRþiWNX�VWRMt�UDGLNiO\��SDN�
YHGH�NH�]PČQČ�VWUXNWXU�EXQČN��SRãNR]HQt� WNiQt� D� IXQNFt�RUJDQLVPX�QD� UĤ]Qp� I\]LRORJLFNp�D�
PHWDEROLFNp�~URYQL��3DXORYi�HW�DO���������:LOVRQ�HW�DO����������3ĜtWRPQRVW�OiWHN�V�DQWLR[LGDþQt�
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ϰϬϴ

DNWLYLWRX� RPH]XMH� SĤVREHQt� H[RJHQQtFK� D� HQGRJHQQtFK� UDGLNiOĤ��'R� FHQWUD� SR]RUQRVWL� VH� Y�
SRVOHGQt� GREČ� GRVWiYDMt� ]HMPpQD� DQWLR[LGDQW\�� NWHUp� VH� Y� SRWUDYČ� SĜLUR]HQČ� Y\VN\WXMt�� � .�
WDNRYêPWR� OiWNiP� VH� ĜDGt� ]HMPpQD� YLWDPLQ� (� �VPČV� Į�� ȕ�� Ȗ�� į� WRNRIHUROĤ��� YLWDPLQ� &� �/�
DVNRUERYi� N\VHOLQD��� NDURWHQRLG\� �QDSĜ�� ȕ� D� Į� NDURWHQ�� O\NRSHQ� OXWHLQ�� ]HD[DQWKLQ���
IODYDQRLG\� D� LVRIODYDQRLG\�� IHQRORYp� N\VHOLQ\�� WDQLQ\�� OLJQDQ\�� SHSWLG\�� DPLQRN\VHOLQ\�
�6KDKLGL��������3DXORYi�HW�DO���������:LOVRQ�HW�DO����������
9êOLVN\�]ĤVWiYDMtFt�SR�L]RODFL�ROHMĤ�OLVRYiQtP�D�SĜHGVWDYXMt�]�WRKRWR�KOHGLVND�]DMtPDYê�]GURM�
ELRORJLFN\�DNWLYQtFK�OiWHN��D�WR�YþHWQČ�SĜLUR]HQêFK�DQWLR[LGDQWĤ��0DWWKlXV���������'RVWXSQi�
MVRX�GDWD�WêNDMtFt�VH�DQWLR[LGDþQt�DNWLYLW\�]E\WNĤ�SR�OLVRYiQt�ROHMĤ�PDMRULWQtFK�ROHMQLQ��MDNêPL�
MVRX�ĜHSND�ROHMND�þL�VOXQHþQLFH�URþQt���7K\DP�HW�DO�������� 1DJDWVX�HW�DO���������.UHSV�HW�DO���
������� 9êOLVN\� PLQRULWQtFK� SORGLQ� SDWĜt� N PpQČ� SURVWXGRYDQêP�� ]iURYHĖ� SĜtWRPQRVW� OiWHN�
V DQWLR[LGDþQtP�SRWHQFLiOHP�MH�Yê]QDPQi�L�] KOHGLVND�VWDELOLW\�PRXN�SĜLSUDYRYDQêFK�] WČFKWR�
YêOLVNĤ� �WêNi� VH�SĜHGHYãtP� OQX� D�NRQRSt���9 SĜtSDGČ� OQX� O]H� ]D�NOtþRYp� OiWN\� V� DQWLR[LGDþQt�
DNWLYLWRX�SRYDåRYDW�SĜHGHYãtP�SRO\IHQRORYp�VORXþHQLQ��Y�UR]VDKX���������PJ����J��]DKUQXMtFt�
FKORURJHQRYRX��IHUXORYRX��NXPDURYRX��JDORYRX��NiYRYRX�N\VHOLQX�D�GDOãt��0H]L�OQČQp�IHQRO\�V�
DQWLR[LGDþQt� DNWLYLWRX� VH� ĜDGt� L� OLJQDQ\�� IODYRQRLG\�� IHQ\OSURSDQRLGQt� JO\NRVLG\� D� WDQLQ\�
�.DVRWH��������%HNKLW�HW�DO����������$QWLR[LGDþQt�DNWLYLWD�MH�SĜLSLVRYiQD�L�OQČQêP�EtONRYLQiP�D�
MHMLFK� K\GURO\]iWĤP� �6LODYD� HW� DO��� ������� REGREQČ� MDNR� Y� SĜtSDGČ� K\GUROê]\� NRQRSQêFK�
EtONRYLQ��*LUJLK�HW�DO����������= RVWDWQtFK�DQWLR[LGDQWĤ�E\O\�YH�YêOLVFtFK�NRQRSt�VHWpKR�SRSViQ\�
SRO\IHQRORYp� OiWN\�� D� WR� ]HMPpQD� NiYRYi� N\VHOLQD�� NYHUFHWLQ� D� OXWHROLQ�� ] QLFKå� QHMY\ããt�
NRQFHQWUDFH� D� DQWLR[LGDþQt� DNWLYLWD� E\OD� ]MLãWČQD� X� NYHUFHWLQX� �7HK� HW� DO��� ������� . GDOãtP�
OiWNiP�SĜtWRPQêP�Y VHPHQL�NRQRSt�V DQWLR[LGDþQt�DNWLYLWRX�SDWĜt�Į����Ȗ����DQG��į�WRNRIHURO\��D�
IODYDQRLG\��]HMPpQD�LVRIODYRQ\��IODYRQRO\��IODYRQ\���7HK�HW�DO����������
3ĜtVSČYHN�VH�]DEêYi�KRGQRFHQtP�REVDKX�SRO\IHQRORYêFK�OiWHN�D�KRGQRWRX�DQWLR[LGDþQt�DNWLYLW\�
X� YêOLVNĤ� ]tVNDQêFK� EČKHP� OLVRYiQt� OQX� VHWpKR�� NRQRSt� VHWpKR�� W\NYH� ROHMQp� D� RVWURSHVWĜFH�
PDULiQVNpKR��

0DWHULiO�D�0HWRG\
$QDO\]RYiQ\�E\O\�YêOLVN\�QiVOHGXMtFtFK�GUXKĤ�ROHMQLQ��OHQ�VHWê��/LQXP�XVLWDWLVVLPXP���NRQRSt�
VHWp��&DQQDELV�VDWLYD��� W\NHY�ROHMQi��&XFXUELWD�SHSR YDU��ROHLIHUD��D�RVWURSHVWĜHF�PDULiQVNê�
�6LO\EXP�PDULDQXP���9DNXRYČ�]DEDOHQp�YêOLVN\�E\O\�]tVNiQ\�RG�ILUP\�$*52�(/�VSRO��V�U�R���
9êOLVN\� E\O\� QiVOHGQČ� QDPOHW\� SRPRFt� QRåRYpKR� POêQX� *ULQGRPL[� *0� ���� �5HWVFK��
1ČPHFNR�� SĜL� YêNRQX� �� ���� RW�PLQ�� SR� GREX� �� PLQXW\�� ýiVW� WDNWR� ]tVNDQêFK� PRXN� E\OD�
SRQHFKiQD� MDNR� YêOLVNRYi� PRXND� D� þiVW� E\OD� PHFKDQLFN\� UR]GČOHQD� SURVpYiQtP� QD� VtWHFK�
V YHOLNRVWt�RN�����ȝP��þtPå�E\O\�]tVNiQ\�IUDNFH�R�YHOLNRVW�QDG�D�SRG�����ȝP��([WUDNFH�YêOLVNĤ�
SUR�VWDQRYHQt�FHONRYpKR�REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�E\OD�UHDOL]RYiQD�
SRPRFt� ���� HWDQROX� SR� GREX� ��� KRGLQ� SĜL� SRNRMRYp� WHSORWČ�� $QWLR[LGDþQt� DNWLYLWD� E\OD�
VWDQRYHQD�SRPRFt�GYRX�PHWRG��] QLFKå�MHGQD�Y\XåtYi�UDGLNiO�$%76��GUXKi�SDN�UDGLNiO�'33+��
$%76�DQDOê]D� �����PJ�$%76�D���J�0Q2� E\OR�UR]SXãWČQR�YH����PO�G+�2��]tVNDQê�UR]WRN�
E\O� SĜHILOWURYiQ� D� SRPRFt� �� P0� 1D�IRVIiWRYpKR� SXIUX� �S+� ����� E\OD� DEVRUEDQFH� UR]WRNX�
XSUDYHQD� QD� KRGQRWX� �������$EVRUEDQFH� Y]RUNĤ� E\OD� KRGQRFHQD� SĜL� YOQRYp� GpOFH� ���� QP��
'33+�DQDOê]D� ���PJ�'33+�E\OR�UR]SXãWČQR�YH�����PO�PHWDQROX�D�E\O�Y\WYRĜHQ�]iVREQt�
UR]WRN��3UDFRYQt�UR]WRN�'33+�E\O�Y\WYRĜHQ�RGHEUiQtP����PO�]iVREQtKR�UR]WRNX�D�GRSOQČQtP�
PHWDQROHP�GR�����PO��$EVRUEDQFH�Y]RUNĤ�E\OD�PČĜHQD�SĜL�����QP��8�RERX� W\SĤ�VWDQRYHQt�
DQWLR[LGDþQt�DNWLYLW\�E\OD�VWDQGDUGHP�N\VHOLQD�DVNRUERYi�D�KRGQRWD�DQWLR[LGDþQt�NDSDFLW\�MH�
Y\MiGĜHQD�MDNR�PJ�HNYLYDOHQW�N\VHOLQ\�DVNRUERYp��$$(���J�VXãLQ\�Y]RUNX��2EVDK�FHONRYêFK�
SRO\IHQROĤ E\O� VWDQRYHQ� VSHNWURIRWRPHWULFN\� V� Y\XåLWtP� )ROLQ�&LRFDOWHDXRYD þLQLGOD�� -DNR�
VWDQGDUG�E\OD�SRXåLWD�JDOORYi�N\VHOLQD�D�YêVOHGN\�E\O\�Y\MiGĜHQ\�MDNR�PJ�HNYLYDOHQWĤ�JDOORYp�
N\VHOLQ\� �*$(�� QD� �� J� VXãLQ\� PRXN\�� 0HWRGLND� VWDQRYHQt� DQWLR[LGDþQt� DNWLYLW\� D� REVDKX�
FHONRYêFK�SRO\IHQROĤ�E\OD�SĜHY]DWD�] SUiFH�/DFKPDQ�D�NRO�����������=SUDFRYiQt�GDW ± YãHFKQ\�
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ϰϬϵ

]SĤVRE\� SĜtSUDY\� PRXN� D� DQDOê]� E\O\� SURYHGHQ\� YH� WĜHFK� RSDNRYiQt�� =tVNDQi� GDWD� E\OD�
]SUDFRYiQD� VWDWLVWLFNêP� SURJUDPHP� 67$7,67,&$� ���� 'YRXIDNWRURYi� DQDOê]D� UR]SW\OX�
�$129$��7XNH\�+6'�WHVW��S�������E\OD�SRXåLWD�NH�VWDQRYHQt�SUĤND]QRVWL�KRGQRFHQêFK�YDULDQW�
SRNXVX�� . KRGQRFHQt� Y]iMHPQpKR� Y]WDKX� KRGQRFHQêFK� XND]DWHOĤ� E\OD� SRXåLWD� UHJUHVQt�
DQDOê]D��

9êVOHGN\�D�GLVNX]H
7DEXON\�����VKUQXMt�GUXKRYRX�YDULDELOLWX�REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�
Y UiPFL�RGOLãQêFK�YHOLNRVWQtFK�IUDNFt�PRXN�SĜLSUDYHQêFK�] YêOLVNĤ�Y]QLNDMtFtFK�EČKHP�OLVRYiQt�
ROHMĤ�� 5R]HPOHWp� YêOLVN\� EH]� GDOãt� ~SUDY\� SURVpYiQtP� REVDKRYDO\� ����� �W\NHY�� Då� �����
�RVWURSHVWĜHF�� PJ� *$(�� J� VXãLQ\� SRO\IHQROĤ�� (NYLYDOHQWQČ� E\O� ]MLãWČQ� L� UR]VDK� $%76�
DQWLR[LGDþQt�DNWLYLW\�Y UR]VDKX�RG�������OHQ��GR��������RVWURSHVWĜHF��PJ�$$(��J�VXãLQ\��'DWD�
XND]XMt� QD� Yê]QDPQRX� GUXKRYRX� YDULDELOLWX� REVDKX� SRO\IHQRORYêFK� OiWHN� L� DQWLR[LGDþQt�
DNWLYLW\��FRå�GRNOiGDMt�L�GĜtYH�SXEOLNRYDQi�GDWD��7HK�HW�DO���������%HNKLW�HW�DO����������9êOLVN\�
]tVNDQp� SĜL� OLVRYiQt� VHPHQ� RVWURSHVWĜH� PDULiQVNpKR� Y\Ni]DO\� QHMY\ããt� KRGQRWX� REVDKX�
SRO\IHQRORYêFK� OiWHN� D� V WtP� VRXYLVHMtFt� KRGQRWX� DQWLR[LGDþQt� DNWLYLW\� Y UiPFL� KRGQRFHQp�
YDULDQW\�SĜtSUDY\�PRXN��7XWR�Y\VRNRX�ELRORJLFNRX�DNWLYLWX�RVWURSHVWĜFH�O]H�SĜLSLVRYDW�]HMPpQD�
REVDKX� IODYRQRLGQtFK� OiWHN�� MHMLFKå� REVDK�PĤåH� SĜHGVWDYDW� Då� ��� ȝJ�J� VXãLQ\� �6HUoH� HW� DO���
�������6WDWLVWLFN\�SUĤND]Qp�UR]GtO\�Y REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLWČ�E\O\�
]MLãWČQ\� L� Y UiPFL� RGOLãQp� ~SUDY\� PRXN�� MDN� GRNOiGDMt� GDWD� XYHGHQi� Y WDEXONiFK� �� D� ���
3URVpYiQtP�E\O\�RGGČOHQ\�GYČ�YHOLNRVWQt�IUDNFH�PRXN�± IUDNFH�QDG�����ȝP�D�SRG�����ȝP��8�
YHOLNRVWQt�IUDNFH�PRXN\�OQX�D�NRQRSt�QDG�����ȝP�GRFKi]t�N VWDWLVWLFN\�SUĤND]QpPX�QDYêãHQt�
REVDKX�SRO\IHQRORYêFK�OiWHN�D�WHG\�L�DQWLR[LGDþQt�DNWLYLW\��9HOPL�YêUD]Qp�WRWR�QDYêãHQt�E\OR�
]HMPpQD�X�PRXN\�]tVNDQp�SĜL�OLVRYiQt�VHPHQ�RVWURSHVWĜFH�PDULiQVNpKR��8�WpWR�YHOLNRVWQt�IUDNFH�
GRãOR�N YêUD]QpPX�QDYêãHQt�REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�WDNp�X�PRXN\�
SĜLSUDYHQp�]H�VHPHQ�OQX�VHWpKR�D�NRQRSt�VHWpKR��L�NG\å�W\WR�UR]GtO\�QHE\O\�WDN�YêUD]Qp��MDNR�
Y SĜtSDGČ� PRXN� SĜLSUDYHQêFK� ]H� VHPHQ� RVWURSHVWĜFH�� 0RXN\� SĜLSUDYHQp� ] W\NYH� ROHMQp�
Y\Ni]DO\�YOLYHP�YHOLNRVWQt�IUDNFLRQDFH�PtUQp�QDYêãHQt�DQWLR[LGDþQt�DNWLYLW\�������YV�������D�
�����PJ�$$(� J�VXãLQ\�X�YêOLVNRYp�PRXN\�YV�YHOLNRVWQt�IUDNFH�QDG�D�SRG�����ȝP���=MLãWČQp�
UR]GtO\� YãDN� QHE\O\� VWDWLVWLFNp� SUĤND]Qp� D� O]H� NRQVWDWRYDW�� åH� ~SUDYD� PRXN\� GêQČ� ROHMQp�
QHRYOLYĖXMH� KRGQRWX� DQWLR[LGDþQt� DNWLYLW\� D� WDWR� PRXND� MH� ] KOHGLVND� REVDKX� FHONRYêFK�
SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLW\�QHMVODEãt��3ĜL�VURYQiQt�YHOLNRVWQt�IUDNFH�PRXN\�SRG�D�QDG�
����ȝP�MH�] SRKOHGX�REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�YKRGQČMãt�YHOLNRVWQt�
IUDNFH�QDG�����ȝP���D�WR�Y SĜtSDGČ�PRXN�SĜLSUDYHQêFK�]H�VHPHQ�OQX�VHWpKR��NRQRSt�VHWpKR�D�
RVWURSHVWĜFH�PDULiQVNpKR��9êUD]QČ�Y\ããt�DQWLR[LGDþQt�DNWLYLWD�E\OD�]D]QDPHQiQD�SĜL�KRGQRFHQt�
WRKRWR�XND]DWHOH�V UDGLNiOHP�$%76��2EHFQČ�PHWRGD�Y\XåtYDMtFt�WHQWR�UDGLNiO�MH�FLWOLYČMãt�D�GOH�
GRVWXSQêFK�GDW�Y\ND]XMH�VLOQRX�SR]LWLYQt�NRUHODFL�V DEVRUEDQFt�N\VOtNRYpKR�UDGLNiOX��REVDKHP�
SRO\IHQRORYêFK�OiWHN�D�IODYDQRLGĤ��)ORHJHO�HW�DO����������2EGREQČ�E\OD�]MLãWČQD�NRUHODFH�PH]L�
REVDKHP�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLWRX�X�VOHGRYDQêFK�Y]RUNĤ�YêOLVNĤ�ROHMQLQ��
D�WR�QD�~URYQL�YãHFK�W\SĤ�SĜtSUDY\�PRXN\�± QHMVLOQČMãt�E\O�WHQWR�Y]WDK��U ��������S���������X�
YHOLNRVWQt�IUDNFH�QDG�����ȝP��

7DE� �� 'UXKRYi�YDULDELOLWD�REVDKX�FHONRYêFK�SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLW\�X�
PRXN\�]tVNDQp�] YêOLVNĤ�VWXGRYDQêFK�ROHMQLQ
'UXK� 2EVDK� SRO\IHQROĤ� �PJ�

*$(��J�VXãLQ\�
$QWLR[LGDþQt�DNWLYLWD��PJ�$$(�J�VXãLQ\�

$%76 '33+
/HQ�VHWê� ����E �����EF ����FG

.RQRSt�VHWp� ����D ����DE ����DEF

7\NHY�ROHMQi� ����D ����D ����D

2VWURSHVWĜHF�PDULiQVNê ����F �����G �����H

3R]Q���RGOLãQp�LQGH[\�LQGLNXMt�VWDWLVWLFN\�SUĤND]Qp�UR]GtO\�QD�KODGLQČ�Yê]QDPQRVWL�3�����
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ϰϭϬ

7DE� ���'UXKRYi�YDULDELOLWD�REVDKX�FHONRYêFK�SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLW\�X�
IUDNFH�PRXN\�QDG�����ȝP�]tVNDQp�] YêOLVNĤ�VWXGRYDQêFK�ROHMQLQ
'UXK� 2EVDK� SRO\IHQROĤ�

�PJ�*$(��J�VXãLQ\�
$QWLR[LGDþQt�DNWLYLWD��PJ�$$(�J�VXãLQ\�

$%76 '33+
/HQ�VHWê� ����F �����F ����F
.RQRSt�VHWp� ����E �����E ����EF

7\NHY�ROHMQi� ����D ����D ����D

2VWURSHVWĜHF�
PDULiQVNê

�����G ������G �����G

3R]Q���RGOLãQp�LQGH[\�LQGLNXMt�VWDWLVWLFN\�SUĤND]Qp�UR]GtO\�QD�KODGLQČ�Yê]QDPQRVWL�3�����

7DE� �� 'UXKRYi�YDULDELOLWD�REVDKX�FHONRYêFK�SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLW\�X�
IUDNFH�PRXN\�SRG�����ȝP�]tVNDQp�] YêOLVNĤ�VWXGRYDQêFK�ROHMQLQ
'UXK� 2EVDK� SRO\IHQROĤ�

�PJ�*$(��J�VXãLQ\�
$QWLR[LGDþQt�DNWLYLWD��PJ�$$(�J�VXãLQ\�

$%76 '33+
/HQ�VHWê� ����E ����DE ����EFG

.RQRSt�VHWp� ����D ����DE ����DE

7\NHY�ROHMQi� ����D ����D ����D

2VWURSHVWĜHF�
PDULiQVNê

�����F �����F ����H

3R]Q���RGOLãQp�LQGH[\�LQGLNXMt�VWDWLVWLFN\�SUĤND]Qp�UR]GtO\�QD�KODGLQČ�Yê]QDPQRVWL�3�����

2EUi]HN����.RUHODþQt�Y]WDK\�PH]L�DQWLR[LGDþQt�DNWLYLWRX�D�REVDKHP�FHONRYêFK�
SRO\IHQROĤ�GOH�VWXSQČ�~SUDY\�PRXN\

$� 1DPOHWp�YêOLVN\�ROHMQLQ

%� 9HOLNRVWQt�IUDNFH�PRXN\�QDG�����ȝP
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ϰϭϭ

&� 9HOLNRVWQt�IUDNFH�PRXN\�SRG������P

=iYČU
9 UiPFL� KRGQRFHQpKR� VRXERUX� PDWHULiOĤ� E\OD� ]MLãWČQD� YêUD]Qi� RGOLãQRVW� REVDKX�
SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�Y UiPFL�KRGQRFHQêFK�GUXKĤ�L�Y UiPFL�UĤ]QêFK�W\SĤ�
YHOLNRVWQtFK�IUDNFt�PRXN�SĜLSUDYHQêFK�] YêOLVNĤ�ROHMQLQ��1HMQLåãt�REVDK�SRO\IHQRORYêFK�OiWHN�
E\O�]MLãWČQ�X�YêOLVNĤ�SĜLSUDYHQêFK�] W\NHY�OHMQp��D�WR�RG�������PRXND�QDG����ȝP��GR�������IUDNFH�
SRG� ���ȝP�� PJ� *$(�� J� VXãLQ\�� 8� W\NYH� ROHMQp� QHE\O� ]MLãWČQ� VWDWLVWLFN\� SUĤND]Qê� UR]GtO�
Y REVDKX�SRO\IHQRORYêFK�OiWHN�D�DQWLR[LGDþQt�DNWLYLW\�GOH�MHGQRWOLYêFK�YDULDQW�SĜtSUDY\�PRXN\��
0RXND�RVWURSHVWĜFH�PDULiQVNpKR�GRVDKRYDOD�QHMY\ããt�KRGQRW\�REVDKX�SRO\IHQRORYêFK�OiWHN�D�
DQWLR[LGDþQt� DNWLYLW\�� 2EČ� VOHGRYDQp� KRGQRW\� E\O\� YêUD]QČ� RYOLYQČQ\� SURVpYiQtP� PRXN\��
1HMOHSãtFK�YêVOHGNĤ�E\OR�GRVDåHQR�X�IUDNFH�QDG�����ȝP��NWHUi�REVDKRYDOD�������PJ�*$(��J�
VXãLQ\�SRO\IHQRORYêFK�OiWHN�D�GRViKOD�DQWLR[LGDþQt�DNWLYLW\���������PJ�$$(�J�VXãLQ\��$%76�
DQDOê]D���$QWLR[LGDþQt�DNWLYLWD��$%76�PHWRGD��YêOLVNĤ�OQX�VH�SRK\ERYDOD�RG�������IUDNFH�SRG�
����ȝP��GR��������IUDNFH�QDG�����ȝP��PJ�$$(��J�VXãLQ\��9 SĜtSDGČ�YêOLVNĤ�NRQRSt�VHWpKR�E\O�
UR]VDK�DQWLR[LGDþQt�DNWLYLW\�RG�������POHWp�YêOLVN\��GR��������IUDNFH�QDG�����ȝP���= XYHGHQêFK�
GDW� Y\SOêYi� Yê]QDP� ~SUDY\� PRXN\� ROHMQLQ� QD� ]YêãHQt� MHMLFK� DQWLR[LGDþQtKR� SRWHQFLiOX� D�
VWDELOLW\��

'HGLNDFH
3UiFH�Y]QLNOD�Y UiPFL�ĜHãHQt�SURMHNWX�1$=9�4.���������D�*$-8����������=��
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ϰϭϮ

3RXåLWi�OLWHUDWXUD
%HNKLW�$�(�'�$��� 6KDYDQGL�$��� -RGMDMD�7���%LUFK� -���7HK�6���$KPHG� ,�$�0���$O�-XKDLPL�)���

6DHHGL� 3��� %HNKLW� $�$�� �������� )OD[VHHG�� FRPSRVLWLRQ�� GHWR[LILFDWLRQ�� XWLOL]DWLRQ�� DQG�
RSSRUWXQLWLHV��%LRFDW�$JULF�%LRWHFKQRO �������������

*LUJLK�$�7��8GHQLJZH�&�&���$OXNR�5�$����������,Q�YLWUR�DQWLR[LGDQW�SURSHUWLHV�RI�KHPS�6HHG�
�&DQQDELV�VDWLYD /���SURWHLQ�K\GURO\VDWH�IUDFWLRQV��-�$P�2LO�&KHP�6RF ������±���

.DVRWH�'�0����������)OD[VHHG�SKHQROLFV�DV�QDWXUDO�DQWLR[LGDQWV��,)5- ����������

.UHSV�)���9UELNRYi��/����6FKPLGW�6����������,QGXVWULDO�UDSHVHHG�DQG�VXQIORZHU�PHDO�DV�VRXUFH�
RI�DQWLR[LGDQWV��,-(5$����������������

0DWWKlXV� %�� �������� $QWLR[LGDQW� DFWLYLW\� RI� H[WUDFWV� REWDLQHG� IURP� UHVLGXHV� RI� GLIIHUHQW�
RLOVHHGV��-�$JUL�)RRG�&KHP�������������

1DJDWVX� $��� 6XJLWDQL� 7��� 0RUL� <��� 2NX\DPD� +��� 6DNDNLEDUD� -��� 0L]XNDPL� +�� ��������
$QWLR[LGDQWV� IURP�UDSH� �%UDVVLFD�FDPSHVWULV YDU�� -DSRQLFD�+DUD��RLO� FDNH��1DW�3URG�5HV�
���������

3DXORYi� +��� %RFKRĜiNRYi� +��� 7iERUVNi� (�� �������� 0HWRG\� VWDQRYHQt� DQWLR[LGDþQt� DNWLYLW\�
SĜtURGQtFK�OiWHN LQ�YLWUR����&KHP��/LVW\���������± �����

6LOYD� � )�*�'��� 2�&DOODJDKDQ� <��� 2�%ULHQ� 1�0�� �������� � $QWLR[LGDQW� FDSDFLW\� RI� IOD[VHHG�
SURGXFWV��WKH�HIIHFW�RI�LQ�YLWUR�GLJHVWLRQ��3ODQW�)RRGV�+XP�1XWU������������

7KL\DP�8���.XKOPDQQ�$���6W|FNPDQQ�+���6FKZDU]�.����������3URVSHFWV�RI�UDSHVHHG�RLO�E\�
SURGXFWV�ZLWK�DQWLR[LGDWLYH�SRWHQWLDO��&RPSWHV�5HQGXV�&KLPLH�����������

7HK�6�6���%HNKLW�$��(�'���%LUFK�-�� ��������$QWLR[LGDWLYH�SRO\SKHQROV� IURP�GHIDWWHG�RLOVHHG�
FDNHV��HIIHFW�RI�VROYHQWV��$QWLR[LGDQWV��%DVHO����������±���

6HUoH�$���7RSWDQFL�%�d���7DQULNXW�6���(���$OWDú�6���.L]LO�*���.L]LO�6���.L]LO�0����������$VVHVPHQW�
RI�WKH�DQWLR[LGDQW�DFWLYLW\�RI�6\O\EXP�PDULDQXP�VHHG�H[WUDFW�DQG�LWV�SURWHFWLYH�HIIHFW�DJDLQVW�
'1$�R[LGDWLRQ��SURWHLQ�GHPDJH�DQG�OLSLG�SHUR[LGDWLRQ��)RRG�7HFKQRO�%LRWHFKQRO���������
�����

:LOVRQ� '�:��� 1DVK� 3��� %XWWDU� +�6��� *ULIILWKV� .��� 6LQJK� 5��� 'H� 0HHVWHU� )��� +RULXFKL� 5���
7DNDKDVKL� 7�� �������� 7KH� UROH� RI� IRRG� DQWLR[LGDQWV�� EHQHILWV� RI� IXQFWLRQDO� IRRGV�� DQG�
LQIOXHQFH� RI� IHHGLQJ� KDELWV� RQ� WKH� KHDOWK� RI� WKH�ROGHU� SHUVRQ�� DQ� RYHUYLHZ��$QWLR[LGDQWV�
�%DVHO�����������

.RQWDNWQt�DGUHVD�

GRF��,QJ��9HURQLND�%iUWRYi��3K�'���
=HPČGČOVNi�IDNXOWD��-LKRþHVNi�XQLYHU]LWD�Y ýHVNêFK�%XGČMRYLFtFK��
1D�6iGNiFK�������
������ýHVNp�%XGČMRYLFH��
H�PDLO��YEDUWRYD#]I�MFX�F]��


