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$QWLPLNUREQR�GMHORYDQMH�UD]OLþLWLK�DQWLEDNWHULMVNLK�L�RELþQLK�
WHNXüLK�VDSXQD�

9LOGDQD�+DGåLü��$QHVD�-HUNRYLü�0XMNLü��5HQDWD�%HãWD�*DMHYLü��6QMHåDQD�+RGåLü��'DUMD�
+XVHMQDJLü��(PLQD�0HãLNLü��$PHOD�+HUcHJRYDc�

6$ä(7$.��$QWLPLNUREQL� VDSXQL�VH�XSRWUHEOMDYDMX�zD�UHGXNcLMX� WUDQzLWRUQLK�SDWRJHQD� L�NRORQLzLUDMXüH�PLNURELRWH�� 6�
REzLURP�GD�SRVWRML�YHOLNL�EURM�VUHGVWDYD�NRML�VH�NRULVWH�zD�SUDQMH�UXNX��cLOM�RYRJ�UDGD�ELR�MH�LVSLWDWL�DQWLPLNUREQD�VYRMVWYD�
UDzOLþLWLK�RELþQLK�L�DQWLEDNWHULMVNLK�WHNXüLK�VDSXQD��8�LVWUDåLYDQMX�MH�XþHVWRYDOR�XNXSQR�����LVSLWDQLND�����PXãNRJ�L����
åHQVNRJ�VSROD��.RULãWHQL�VX�WHNXüL�VDSXQL�UDzOLþLWLK�SURLzYRÿDþD��$QWLPLNUREQR�GMHORYDQMH�WHNXüLK�VDSXQD�WHVWLUDQR�MH�
PHWRGRP�RWLVND�SUVWLMX�GRPLQDQWQH�L�QHGRPLQDQWQH�UXNH�QD�SORþH�VD�76$�DJDURP��8NXSDQ�EURM�EDNWHULMD�QDNRQ�SHULRGD�
LQNXEDcLMH�LzUDåHQ�MH�NDR�&)8��)DNWRU�UHGXNcLMH�EURMD�PLNURRUJDQLzDPD�MH�RGUHÿLYDQ�QD�RVQRYX�UDzOLNH�ORJDULWDPVNH�
YULMHGQRVWL�VUHGQMHJ�EURMD�&)8�SULMH�L�QDNRQ�SUDQMD�UXNX��6WDWLVWLþND�REUDGD�SRGDWDND�LzYUãHQD�MH�SULPMHQRP�W�WHVWD�L�
WHVWD� NRUHODcLMH�� 8WYUÿHQR� MH� GD� SRVWRML� VWDWLVWLþNL� VLJQLILNDQWQD� UDzOLND� LzPHÿX� EURMQRVWL� EDNWHULMD� GRPLQDQWQH� L�
QHGRPLQDQWQH�UXNH�QH�VDPR�SULMH��YHü�L�QDNRQ�NRULãWHQMD�WHNXüLK�VDSXQD��3ULSDGQLcH�åHQVNRJ�VSROD�LPDOH�VX�SURVMHþQR�
������YLãH�EDNWHULMD�QD�UXNDPD�QHJR�SULSDGQLcL�PXãNRJ�VSROD��ãWR�QLMH�ELOR�RG�VWDWLVWLþNRJ�zQDþDMD��)DNWRU�UHGXNcLMH�
EURMD� EDNWHULMD� ELR� MH� VWDWLVWLþNL� zQDþDMDQ� NRG� VYLK� LVSLWDQLK� DQWLEDNWHULMVNLK� L� RELþQLK� WHNXüLK� VDSXQD�� RVLP� NRG�
DQWLEDNWHULMVNRJ� VDSXQD� /6� ��� 3RVWRML� LzUDzLWD� QHJDWLYQD� NRUHODcLMD� LzPHÿX� S+� YULMHGQRVWL� VDSXQD� L� QMHJRYRJ�
DQWLPLNUREQRJ� GMHORYDQMD�� 7HþQL� VDSXQL� SRNDzDOL� VX� SRGMHGQDN� HIHNDW� X� UHGXNcLML� EURMD� PLNURRUJDQLzDPD� QD�
GRPLQDQWQRM�L�QHGRPLQDQWQRM�UXcL�NRG�SULSDGQLND�RED�VSROD��ãWR�MH�SRWYUÿHQR�L�VWDWLVWLþNRP�DQDOLzRP�SRGDWDND��6DSXQL�
VD�QLåRP�S+�YULMHGQRãüX�SRNDzDOL�VX�MDþX�DQWLEDNWHULMVNX�DNWLYQRVW�X�RGQRVX�QD�VDSXQH�VD�YLãRP�S+�YULMHGQRãüX��

.OMXþQH�ULMHþL��DQWLPLNUREQR�GMHORYDQMH��GRPLQDQWQD�L�QHGRPLQDWQD�UXND��VSRO��S+�YULMHGQRVW��IDNWRU�UHGXNcLMH�

7KH�$QWLPLcURELDO�$cWLYLW\�RI�9DULRXV�$QWLEDcWHULDO�DQG�3ODLQ�
/LTXLG�6RDSV�

$%675$&7��7KH�DQWLPLcURELDO�VRDSV�DUH�XVHG�IRU�WKH�UHGXcWLRQ�RI�WUDQVLWRU\�SDWKRJHQV�DQG�cRORQLzLQJ�PLcURELRWD��
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�DQWLPLcURELDO�SURSHUWLHV�RI�YDULRXV�RUGLQDU\�DQG�DQWLEDcWHULDO�OLTXLG�VRDSV��
7KH�VWXG\�SDUWLcLSDWHG�D�WRWDO�RI�����H[DPLQHHV�����PDOH�DQG����IHPDOH��$QWLPLcURELDO�DcWLYLW\�RI�OLTXLG�VRDSV�WHVWHG�
PHWKRG�RI�ILQJHUSULQW�GRPLQDQW�DQG�QRQ�GRPLQDQW�KDQGV�RQ�SODWHV�ZLWK�76$�DJDU��7KH�WRWDO�QXPEHU�RI�EDcWHULD�DIWHU�
LQcXEDWLRQ�SHULRG�LV�H[SUHVVHG�DV�&)8��5HGXcWLRQ�IDcWRU��WKH�QXPEHU�RI�PLcURRUJDQLVPV�LV�GHWHUPLQHG�EDVHG�RQ�WKH�
GLIIHUHQcHV�RI�ORJDULWKPLc�YDOXHV�RI�WKH�DYHUDJH�QXPEHU�RI�&)8�EHIRUH�DQG�DIWHU�KDQG�ZDVKLQJ��6WDWLVWLcDO�DQDO\VLV�
ZDV�SHUIRUPHG�XVLQJ�W�WHVW�DQG�cRUUHODWLRQ��,W�ZDV�IRXQG�WKDW�WKHUH�LV�D�VWDWLVWLcDOO\�VLJQLILcDQW�GLIIHUHQcH�EHWZHHQ�WKH�
QXPEHU�RI�EDcWHULD�GRPLQDQW�DQG�QRQ�GRPLQDQW�KDQGV�QRW�RQO\�EHIRUH�EXW�DOVR�DIWHU�WKH�XVH�RI� OLTXLG�VRDSV��7KH�
IHPDOH�JHQGHU�KDG�DQ�DYHUDJH�RI�������PRUH�EDcWHULD�RQ�WKHLU�KDQGV�WKDQ�PHPEHUV�RI�WKH�PDOH�JHQGHU��ZKLcK�ZDV�
QRW� RI� VWDWLVWLcDO� VLJQLILcDQcH�� 5HGXcWLRQ� IDcWRU�� WKH� QXPEHU� RI� EDcWHULD� ZDV� VWDWLVWLcDOO\� VLJQLILcDQW� DW� DOO� WHVWHG�
DQWLEDcWHULDO�DQG�RUGLQDU\�OLTXLG�VRDS��H[cHSW�IRU�DQWLEDcWHULDO�VRDS�/6����7KHUH�LV�D�VLJQLILcDQW�QHJDWLYH�cRUUHODWLRQ�
EHWZHHQ� S+� VRDS�DQG� LWV� DQWLPLcURELDO� DcWLYLW\�� /LTXLG� VRDSV� VKRZHG� WKH� VDPH� HIIHcW� LQ� UHGXcLQJ� WKH� QXPEHU� RI�
PLcURRUJDQLVPV�RQ�WKH�YDOXHV�RI�GRPLQDQW�KDQG�LQ�ERWK�JHQGHUV��ZKLcK�LV�cRQILUPHG�E\�WKH�VWDWLVWLcDO�DQDO\VLV�RI�GDWD��
6RDSV�ZLWK�ORZHU�S+�VKRZHG�VWURQJHU�DQWLEDcWHULDO�DcWLYLW\�cRPSDUHG�WR�VRDS�ZLWK�D�KLJKHU�S+�YDOXH��

.H\ZRUGV��DQWLPLcURELDO�DcWLYLW\��GRPLQDQW�DQG�QRQ�GRPLQDQW�KDQG��JHQGHU��S+�YDOXH��IDcWRU�RI�UHGXcWLRQ�

�

,1752'8&7,21�
+DQG�K\JLHQH�UHSUHVHQWV�SURcHGXUHV�IRU�WKH�SXUSRVH�

RI� UHPRYLQJ� WKH� YLVLEOH� GLUW� DQG� UHGXcH� WUDQVLHQW�
PLcURELRWD� ZLWKRXW� QHcHVVDU\� LPSDcW� RQ� WKH� UHVL
PLcURELRWD�VNLQ��7KH�cDXVDO�OLQN�EHWZHHQ�cRQWDPLQDWHG�
KDQGV� DQG� WUDQVPLVVLRQ� RI� YDULRXV�GLVHDVHV� KDV� EH
ZHOO�GRcXPHQWHG��6DWWDU��7HWUR��	�6SULQJWKRUSH���������
5HJXODU� PDLQWHQDQcH� RI� KDQG� K\JLHQH� LV� SDUWLcXODUO\�
LPSRUWDQW�IRU�HPSOR\HHV�LQ�KHDOWK�LQVWLWXWLRQV��:DVKLQJ�

KDQGV� ZLWK� VRDS� LV� ZLGHO\� DccHSWHG� SUDcWLcH� LQ�
SUHYHQWLQJ� WKH� VSUHDG� RI� LQIHcWLRQV� �-XPDD�� ������
/DUVRQ��������=DSND��&DPSEHOO��	�0D[ZHOO����������
,W�LV�VLPSOH��EXW�WKH�PRVW�HIIHcWLYH�DQG�cKHDSHVW�ZD\�

RI� SUHYHQWLQJ� WKH� VSUHDG� RI� SDWKRJHQV�� LQcOXGLQJ�
UHVLVWDQW� VWUDLQV��7KH�:RUOG�+HDOWK�2UJDQLzDWLRQ�:+2�
�:RUOG� +HDOWK� 2UJDQLzDWLRQ� >:+2@�� ������ DQG� WKH�
&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�&'&��%R\cH�
	�3LWWHW��������KDYH�GHYHORSHG�D�QXPEHU�RI�VWUDWHJLHV�
WR�LPSURYH�KDQG�K\JLHQH�RI�KHDOWKcDUH�ZRUNHUV�
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cKRRVLQJ�VRDS�SDUWLcXODU�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�LWV�
cRPSRVLWLRQ�DQG�S+�YDOXH��,W�LV�LPSRUWDQW�WR�XVH�VRDSV�
WKDW�GR�QRW�GDPDJH�WKH�VNLQ��HVSHcLDOO\�LQ�SHRSOH�ZKR�
RIWHQ� KDYH� WR� ZDVK� WKHLU� KDQGV� DQG� WKRVH� ZKR� DUH�
VXVcHSWLEOH�WR�VNLQ�DOOHUJLHV��6RDSV�ZKLcK�DUH�XVHG�IRU�
KDQG�ZDVKLQJ�cDQ�EH�cDWHJRULzHG�DV�QRUPDO��WRLOHW��DQG�
DQWLEDcWHULDO� VRDSV�� 7KH� DQWLPLcURELDO� VRDSV� cRQWDLQ�
DcWLYH� VXEVWDQcHV� ZKLcK� LQKLELW� WKH� JURZWK� RI�
PLcURRUJDQLVPV�RU� WKH\� DUH�cRPSOHWHO\� UHPRYHG� IURP�
WKH� WLVVXH�� ([DPSOHV� RI� VXcK� DJHQWV� DUH� DOcRKROV��
cKORUH[LGLQH� JOXcRQDWH�� cKORULQH� GHULYDWLYHV�� LRGLQH��
KORUHNVLOHQRO�� TXDWHUQDU\� DPPRQLXP� cRPSRXQGV� DQG�
WULcORVDQ��:DVKLQJ�KDQGV�ZLWK�VRDS�LV�PRUH�cRQYHQLHQW�
DQG� cRUUHcWO\� K\JLHQLc�� +RZHYHU�� PRUH� UHVHDUcK� KDV�
OLQNHG�WKH�XVH�RI�cRQWDPLQDWHG�OLTXLG�VRDS�WR�WKH�VSUHDG�
RI� LQIHcWLRQ� LQ� KHDOWK� cDUH� IDcLOLWLHV� �$UcKLEDOG� HW� DO���
������ 3DUDVDNWKL�� -DPXQD�� ,\HU�� 	� 3DODVXEUDPDQLDP��
������:HEHU��5XWDOD��	�6LcNEHUW�%HQQHWW����������
7R� DYRLG� cRQWDPLQDWLRQ�� WKH� &'&� UHcRPPHQGDWLRQ�

�%R\cH�	� 3LWWHW�� ������ LV� WR� XVH� GLVSHQVHUV� IRU� OLTXLG�
VRDSV�WKDW�DUH�ILOOHG�ZLWK�GLVSRVDEOH�VHDOHG�YLDOV��DQG�LI�
WKHUH�DUH�RUGLQDU\�GLVSHQVHUV� LW� LV�QHcHVVDU\� WR�HPSW\�
WKHP�cRPSOHWHO\�DQG�cOHDQ�WKHP�EHIRUH�UHILOOLQJ� OLTXLG�
VRDS�� &RQVLGHULQJ� WKDW� WKHUH� LV� D� ODUJH� QXPEHU� RI�
UHVRXUcHV� WKDW�DUH�XVHG� IRU�KDQG�ZDVKLQJ�� WKH�DLP�RI�
WKLV� SDSHU� LV� WR� H[DPLQH� WKH� DQWLPLcURELDO� HIIHcWV� RI�
YDULRXV�DQWLEDcWHULDO�DQG�RUGLQDU\�OLTXLG�VRDSV��

0$7(5,$/�,�0(7+2'6�

([DPLQHHV�
7KH�VWXG\�LQcOXGHG�D�WRWDO�RI�����YROXQWHHUV��DQG����

PDOH� DQG� ��� IHPDOH�� )RU� HDcK� VXEMHcW� GDWD� ZHUH�
cROOHcWHG�RQ�JHQGHU�DQG�WKH�GRPLQDQW�KDQG��'RPLQDQW
KDQG�LV�WKH�RQH�WKDW�LV�XVHG�PRUH�RIWHQ�DQG�WKDW�LV�IDVWHU�
DQG�PRUH�SUHcLVH�ZKHQ�SHUIRUPLQJ�PDQXDO�WDVNV��

/LTXLG�VRDSV�
�/LTXLG� VRDSV� RI� GLIIHUHQW�PDQXIDcWXUHUV� KDYH� EHHQ�

WHVWHG�ZKLcK�DUH�DYDLODEOH�LQ�RXU�PDUNHW��)URP�D�WRWDO�RI�
ILYH�VRDSV��WZR�ZHUH�cRPPRQ��DQG�WKUHH�DQWLEDcWHULDO��
'DWD�RQ�WKH�cRPSRVLWLRQ�DQG�RULJLQ�RI�WKH�SURGXcW�DUH�

VKRZQ�LQ�7DEOH����,Q�GHWHUPLQLQJ�WKH�S+�RI�WKH�VRDS�S+�
PHWHU� ZDV� XVHG� IURP� PDQXIDcWXUHU� 3K\ZH� ��������
�*HUPDQ\����

7DNLQJ�VDPSOHV�
6DPSOHV�IRU�PLcURELRORJLcDO�DQDO\VLV�ZHUH�cROOHcWHG�E\�

WKH� ILQJHUSULQW� SODWH�ZLWK�7U\SWRQH� 6R\D�$JDU� D� �76$�
0����� +L0HGLD� /DERUDWRULHV�� ,QGLD��� $ccRUGLQJ� WR� WKH�
GHIDXOW� VcKHPH� H[DPLQHHV� OHIW�SULQWV�RI� OHIW�DQG�ULJKW�
KDQGV�ILQJHUWLSV�RQ�WKH�VHSDUDWH�SODWHV��ERWK�EHIRUH�DQG�
DIWHU�KDQG�ZDVKLQJ���
(DcK�W\SH�RI�VRDS�ZDV�WHVWHG�RQ����GLIIHUHQW�SHRSOH�

����PHQ�DQG����ZRPHQ���:DVKLQJ�KDQGV�ZLWK�VXLWDEOH�
OLTXLG�VRDS�YROXPH�RI���P/�ODVWHG�H[DcWO\�WKUHH�PLQXWHV��
DIWHU� ZKLcK� WKH� KDQGV� ZHUH� WKRURXJKO\� ULQVHG� ZLWK�
UXQQLQJ�ZDWHU�DQG�GULHG�ZLWK�SDSHU�WRZHO��,Q�WKDW�ZD\�
WRWDO� RI� ���� DJDU� SODWHV� ZLWK� WKH� ILQJHUSULQWV� ZHUH�
cROOHcWHG�DQG�OHIW�LQ�LQcXEDWLRQ�DW������&�IRU����KRXUV��

'HWHUPLQDWLRQ�RI�WKH�QXPEHU�RI�EDcWHULD�
$IWHU� WKH� LQcXEDWLRQ� SHULRG�� WKH� WRWDO� QXPEHU� RI�

EDcWHULD� ZDV� GHWHUPLQHG� E\� cRXQWLQJ� cRORQLHV� LQ� 76$�
DJDU��:LQQLQJ�YDOXHV�DUH�H[SUHVVHG�DV� WKH�QXPEHU�RI�
&)8� �cRORQ\� IRUPLQJ� XQLWV�� RI� WKH� ILQJHUV� RI� WKH�
H[DPLQHHV
�KDQGV��

&DOcXODWLRQ�RI�WKH�UHGXcWLRQ�IDcWRU�
+\JLHQLc� ZDVKLQJ� HIILcLHQc\� ZLWK� KDQG� VRDS� ZDV�

GHWHUPLQHG� E\� UHGXcWLRQ� RI� WRWDO� cRXQW� RI�
PLcURRUJDQLVPV��ZKLcK�UHSUHVHQWV�WKH�ORJDULWKPLc�YDOXH�
RI�WKH�DYHUDJH�QXPEHU�RI�&)8�EHIRUH�DQG�DIWHU�ZDVKLQJ��
7KH�UHVXOWLQJ�YDOXH�ZDV�LQGLcDWHG�DV�WKH�UHGXcWLRQ�IDcWRU�
�5)���

6WDWLVWLcDO�DQDO\VLV�RI�GDWD�
6WDWLVWLcDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ� W�WHVW� DQG�

cRUUHODWLRQ��7�WHVW�ZDV�XVHG�WR�H[DPLQH�ZKHWKHU�WKHUH�
LV� D� VWDWLVWLcDOO\� VLJQLILcDQW� GLIIHUHQcH� LQ� WKH�
cRQcHQWUDWLRQ� RI� EDcWHULD� RQ� WKH� KDQGV� EHWZHHQ� WKH�
GRPLQDQW� DQG� QRQ�GRPLQDQW� KDQGV�� DV� ZHOO� DV� WKH�
JHQGHU�RI�WKH�H[DPLQHHV��

7DEOH����7KH�cKHPLcDO�cRPSRVLWLRQ�RI�WKH�WHVWHG�OLTXLG�VRDSV

,QGH[� &KHPLcDO�cRPSRVLWLRQ� 7KH�cRXQWU\�
RI�RULJLQ� 9ROXPH�

/6���
$TXD��6/6��&RcDPLGRSURS\O�%HWDLQH��6RGLXP�&KORULGH��3(*���*O\cHULO�&RcRDWH��&RcR�
*OXcRVLGH��*O\cHU\O�2OHDWH��3URS\OHQH�*O\cRO��2OHD�HXURSHD�/HDI�([WUDcW��&LWUXV�0HGLcD�
/LPPRQXP�2LO��3DUIXP��&LWURQHOORO��'�/LPRQHQH��/LQDORRO��&,��������&,�������

6ORYHQLD� ����PO�

/6���

$TXD�� &RcDPLGRSURS\O� %HWDLQH�� 6/6�� *O\cHULQ�� 3(*��� *O\cHULO� &RcRDWH�� +HOLDQWKXV�
$QQXV� 6HHG� 2LO�� *O\cHULQ� *OXcRVLGH�� 6RGLXP� &KORULGH�� &LWULc� $cLG�� 3(*����
+\GURJHQDWHG� &DVWRU� 2LO�� %HQzRSKHQRQH���� 3(*����� 0HWK\O� *OXcRVH� 'L�� 6RGLXP�
%HQzRDWH��6RGLXP�6DOLc\ODW��/LQDORRO��&LWURQHOORO��3DUIXP��&,��������&,��������

*HUPDQ\� ����PO�

/6���

$TXD�� 6'6�� &KORUH[LGLQH� 'LcOXcRQDWH�� 6RGLXP� &KORULGH�� &RcDPLGRSURS\O� %HWDLQH��
/DXUHWK���� '0'0� +\GDQWRLQ�� &RcDPLGRSURS\O� 3*� 'RPRQLXP� &KORULGH� 3KRVSKDWH��
*O\cHULQ�� 3DUIXP�� +H[\O� &LQQDPDO�� /LPRQHQH�� /LQDORRO�� 0HWK\OLVRWKLDzROLQRQH��
0DJQHVLXP�&KORULGH��0DJQHVLXP�1LWUDWH��&,��������&,��������

&URDWLD� ����PO�

/6���

$TXD�� 6RGLXP� &������ 3DUHWK� 6XOIDWH�� 6/6�� &RcDPLGRSURS\O� %HWDLQH�� /DcWLc� $cLG��
&RcDPLGH�0($��3DUIXPH��6RGLXP�6DO\cLODWH��6RGLXP�%HQzRDWH��6RGLXP�+\GUR[LGH��
*O\cHULQ�� 7HWUDVRGLXP� ('7$�� &LWULc� $cLG�� 3ROR[DPHU� ����� %HQz\O� 6DOLc\ODWH��
%XWK\OSKHQ\O�0HWK\OSURSLRQDO��+H[\O�&LQQDPDO��&,��������&,��������

,WDO\� ����PO�

/6��
$TXD�� 6/6�� &RcDPLGRSURS\O� %HWDLQH�� &RcDPLGH� '($�� *O\cHULQ�� 6RGLXP� &KORULGH��
3DUIXPH��6RGLXP�%HQzRDWH��3RWDVVLXP�6RUEDWH��7HWUDVRGLXP�('7$��*UDSH�VHHG�RLO�
JO\cHUHWK���HVWHUV��%HQzRSKHQRQH����&LWULc�$cLG��%HQz\O�6DOLc\ODWH��/LQDORRO��&,��������

*HUPDQ\� ����PO�
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&RUUHODWLRQ� WHVW� H[DPLQHG� LQWHUGHSHQGHQcH� RI� S+�
YDOXH� RI� XVHG� VRDS� DQG� UHGXcWLRQ� RI� WKH� QXPEHU� RI�
PLcURRUJDQLVPV�RQ�KDQGV�RI�H[DPLQHHV�RI�ERWK�JHQGHU��

5(68/76�
7KH�WRWDO�QXPEHU�RI�PLcURRUJDQLVPV�RQ�76$�VXUIDcHV�

LV� GHWHUPLQHG� E\� cRXQWLQJ� WKH� QXPEHU� RI� OLYLQJ�
PLcURRUJDQLVPV�WKDW�IRUP�cRORQLHV��&)8����
'DWD�RQ�WKH�DYHUDJH�QXPEHU�RI�&)8�RQ�WKH�ILQJHUV�RI

XQZDVKHG� KDQGV� RI� H[DPLQHHV� RI� ERWK� JHQGHUV� DUH�
VKRZQ�LQ�7DEOH�����
7KLV�WDEOH�VKRZV�WKDW� LQ�H[DPLQHHV�RI�ERWK�JHQGHUV�

WKHUH�DUH�PRUH�EDcWHULD�RQ�WKH�GRPLQDQW�cRPSDUHG�WR
WKH�QRQ�GRPLQDQW�KDQG���
)RU�HDV\�YLVXDO�VSRWWLQJ�RI�DVcHUWDLQHG�GLIIHUHQcHV�LQ�

WKH� QXPEHU� RI� EDcWHULD� RQ� WKH� GRPLQDQW� DQG�
QRQGRPLQDQW� KDQG�� SURYLGHV� D� VXPPDU\� YLHZ� RI�
DYHUDJH�&)8�YDOXH�IRU�DOO�H[DPLQHHV��)LJXUH��$���7KH�
QXPEHU� RI� EDcWHULD� RQ� WKH� GRPLQDQW� KDQG� ZDV� RQ�
DYHUDJH� KLJKHU� E\� ������ cRPSDUHG� WR� WKH� QRQ�
GRPLQDQW�KDQG�RI�H[DPLQHHV��7KH�QXPEHU�RI�EDcWHULD�
RQ�WKH�GRPLQDQW�KDQG�ZDV�RQ�DYHUDJH�KLJKHU�E\�������
cRPSDUHG�WR�WKH�QRQ�GRPLQDQW�KDQG�RI�H[DPLQHHV��
7KH�GHWHUPLQHG�GLIIHUHQcH�LQ�WKH�QXPEHU�RI�EDcWHULD�

EHWZHHQ� WKH� GRPLQDQW� DQG� QRQ�GRPLQDQW� KDQG� LV�
VWDWLVWLcDOO\�VLJQLILcDQW��S�������������ERWK�IRU�PDOH�DQG�
IRU�IHPDOH�H[DPLQHHV��7DNLQJ�LQWR�DccRXQW�WKH�JHQGHU�

RI�WKH�SDUWLcLSDQWV��PHPEHUV�RI�WKH�IHPDOH�JHQGHU�KDG�
DQ�DYHUDJH�RI�������PRUH�EDcWHULD�RQ�WKHLU�KDQGV�WKDQ�
PHPEHUV�RI�WKH�PDOH�JHQGHU���)LJXUH��%���

7DEOH����7KH�DYHUDJH�YDOXH�RI�&)8���6'�RQ�WKH�ILQJHUV�RI�
XQZDVKHG�KDQGV�RI�YROXQWHHUV�

*HQGHU�
+DQG� 0DOH��1 ���� )HPDOH�

�1 ����
'RPLQDQW� �������������� ��������������
1RQ�
GRPLQDQW� �������������� ��������������

�
+RZHYHU�� LW� ZDV� QR� GLIIHUHQcH� LQ� WKH� QXPEHU� RI�

EDcWHULD� RQ� KDQGV� EHWZHHQ� WKH� JHQGHUV� LV� QRW� RI�
VWDWLVWLcDO�VLJQLILcDQcH��S� ������������
7DNLQJ� LQWR� DccRXQW� WKH� JHQGHU�RI� WKH� SDUWLcLSDQWV��

PHPEHUV� RI� WKH� IHPDOH� JHQGHU� KDG� DQ� DYHUDJH� RI�
������PRUH�EDcWHULD�RQ�WKHLU�KDQGV�WKDQ�PHPEHUV�RI�
WKH� PDOH� JHQGHU�� �)LJXUH� �%��� +RZHYHU�� GHWHUPLQHG�
GLIIHUHQcH�LQ�WKH�QXPEHU�RI�EDcWHULD�RQ�KDQGV�EHWZHHQ�
WKH� JHQGHUV� LV� QRW� RI� VWDWLVWLcDO� VLJQLILcDQcH� �S�  �
�����������
7KH�WHVW�UHVXOWV�RI�DQWLEDcWHULDO�DcWLYLW\�RI�WKH�WHVWHG�

OLTXLG�VRDS�RQ�����SDWLHQWV�DIWHU�WKUHH�PLQXWHV�RI�KDQG�
ZDVKLQJ�DUH�VKRZQ�LQ�7DEOH����
$V�LW�cDQ�EH�VHHQ�LQ�WKH�WDEOH�EHORZ��DOO�RI�WKH�WHVWHG�

VRDSV�VKRZHG�DQWLPLcURELDO�DcWLYLW\�
�

� �
$��$YHUDJH�YDOXH�&)8�$YHUDJH�YDOXH�&)8�
�GRPLQDQW�KDQG�QRQ�GRPLQDQW�KDQG�

%��$YHUDJH�YDOXH�&)8�RQ�$YHUDJH�YDOXH�&)8�RQ�
�PHQ
V�KDQGV�ZRPHQ
V�KDQGV�

)LJXUH����7KH�DYHUDJH�QXPEHU�RI�&)8�RQ�WKH�ILQJHUV�RI�H[DPLQHHV�LQ�UHODWLRQ�WR��
�$��+DQG�GRPLQDQcH��%��7KH�JHQGHU�RI�H[DPLQHHV�

�

7DEOH����$YHUDJH�YDOXH�&)8�RQ�WKH�ILQJHUV�RI�H[DPLQHHV�EHIRUH�DQG�DIWHU�WKH�KDQG�ZDVKLQJ�ZLWK�D�OLTXLG�VRDS�

/LTXLG�
VRDS�

'RPLQDQW�KDQG�
�&)8��

1RQ�GRPLQDQW�KDQG�
�&)8��

5HGXcWLRQ�RI�QXPEHU�02�
����

%HIRUH�
ZDVKLQJ�

$IWHU�
ZDVKLQJ�

%HIRUH�
ZDVKLQJ�

$IWHU�
ZDVKLQJ�

'RPLQDQW�
KDQG�

1RQ�
GRPLQDQW�
KDQG�

/6�� ������� ������ ������ ������ ������ ������

/6�� ������� ������ ������ ������ ������ ������

/6�� ������� ������� ������� ������� ����� �����

/6�� ������� ������ ������ ����� ������ ������

/6�� ������� ������ ������ ������ ������ ������

�
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,W�ZDV�IRXQG�WKDW�WKHUH�LV�D�GLIIHUHQcH�LQ�WKH�QXPEHU�
RI� EDcWHULD� EHWZHHQ� WKH� GRPLQDQW� DQG� QRQ�GRPLQDQW�
KDQGV�QRW�RQO\�EHIRUH�EXW�DOVR�DIWHU� WKH�XVH�RI� OLTXLG�
VRDS�� 7KH� JUHDWHVW� UHGXcWLRQ� RI� WKH� QXPEHU� RI�
PLcURRUJDQLVPV�ZDV�GHWHcWHG�XSRQ�DSSOLcDWLRQ�RI�VRDS�
/6����������RI�GRPLQDQW�DQG��������RI�QRQ�GRPLQDQW�
KDQG���ZKLOH�WKH�ORZHVW�cRQcHQWUDWLRQ�RI�EDcWHULD�RQ�WKH�
KDQGV� ZDV� HVWDEOLVKHG� DIWHU� DSSOLcDWLRQ� RI� VRDS� /6��
������RQ�GRPLQDQW�DQG�������RQ�QRQ�GRPLQDQW�KDQG���
7R� GHWHUPLQH� WKH� UHGXcWLRQ� IDcWRU�RI�PLcUR�RUJDQLVPV�
DIWHU�XVH�RI�OLTXLG�VRDS�WKH�ORJ���RI�DYHUDJH�YDOXHV�&)8�
RI� WKH� ILQJHUV�RI� ERWK�KDQGV�RI� H[DPLQHHV�ZHUH�XVHG�
EHIRUH�DQG�DIWHU�KDQG�ZDVKLQJ��7DEOH�����

7DEOH����5HYLHZ�RI�S+�VRDS�YDOXH�DQG�IDcWRU�RI�UHGXcWLRQ�
�5)��

6RDS� S+� 5)�

/6�� ����� �����

/6�� ����� �����

/6�� ����� �����

/6��� ����� �����

/6��� ����� �����

�
,W�PD\�EH�QRWHG�WKDW� WKHUH�LV�D�cDXVDO� OLQN�EHWZHHQ�

WKH� UHGXcWLRQ� LQ� WKH� QXPEHU� RI� EDcWHULD� DIWHU� KDQG�
ZDVKLQJ�DQG�WKH�S+�YDOXH�RI�WKH�XVHG�OLTXLG�VRDS��7KH�
IDOO� LQ� S+� VRDS� IROORZV� WKH� LQcUHDVH� LQ� WKH� UHGXcWLRQ�
IDcWRU� �7DEOH� ���� 6RDS� /6��� ZKHUHLQ� WKH� ORZHVW�
PHDVXUHG�S+�YDOXH�LV�������VKRZHG�WKH�KLJKHVW�GHJUHH�
RI�UHGXcWLRQ�RI�WKH�EDcWHULDO�cRXQW�RI�������WKDW� LV�WKH�
EHVW�DQWLPLcURELDO�DcWLYLW\�,Q�cRQWUDVW��LQ�VRDS�/6��DQG�
/6�� ZLWK� KLJKHVW� YDOXHV� RI� S+� ����� DQG� ����� LV� WKH�
ORZHVW� UHcRUGHG� UHGXcWLRQ� RI� WKH� QXPEHU� RI�
PLcURRUJDQLVPV�������DQG��������7KH�UHVXOWV��7DEOH����
ZHUH�XVHG� WR�cDOcXODWH�WKH�cRUUHODWLRQ�cRHIILcLHQW�� 7KH�
YDOXH�RI�cRUUHODWLRQ�cRHIILcLHQW�LQGLcDWHV�WKDW�����������
cRUUHODWLRQ�EHWZHHQ� WKH�S+�RI� WKH�XVHG�VRDS�DQG� WK
UHGXcWLRQ� IDcWRU� RI� PLcUR�RUJDQLVPV� LV� QHJDWLYH� DQG�
GLVWLQcW��)LJXUH�����

�

)LJXUH����*UDSKLc�GLVSOD\�RI�cRUUHODWLRQ�EHWZHHQ�S+�YDOXH�
RI�WHVWHG�VRDSV�DQG�IDcWRUV�RI�UHGXcWLRQ�LQ�QXPEHU�RI�

EDcWHULD�

�

',6&866,21�
2Q� WKH�VNLQ�RI�KDQGV� WKHUH� DUH�DERXW�����GLIIHUHQW�

VSHcLHV�RI�EDcWHULD��)LHUHU��+DPDG\��/DXEHU��	�.QLJKW��
�������PRVW�RI�ZKLcK�EHORQJV�WR�WKH�SK\OXP�)LUPLcXWHV��
$cWLQREDcWHULD�� 3URWHREDcWHULD� DQG� %DcWHURLGHWHV�
�(GPRQGV�:LOVRQ�� 1XULQRYD�� =DSND�� )LHWUHU� 	�:LOVRQ��
�������2Q� WKH�VDPH�SHUVRQV�GLIIHUHQW�cRPPXQLWLHV�RI�
PLcUR�RUJDQLVPV�DUH�SUHVHQW�RQ�WKH�OHIW�DQG�ULJKW�KDQG��
ZLWK�RQO\�����RI�VSHcLHV�RI�EDcWHULD�cRPPRQ�IRU�ERWK�
DUPV� �)LHUHU� HW� DO��� �������7KH�DUPV� DUH� D� VLJQLILcDQW�
YHcWRU� IRU� LQWHUSHUVRQDO� DQG� LQWUD� WUDQVIHU� RI�
PLcURRUJDQLVPV� �/D[� 	� 6PLWK�� ������� 7KHUHIRUH��
ZDVKLQJ�KDQGV�ZLWK�VRDS�LV�QHcHVVDU\�QRW�RQO\�EHcDXVH�
RI� WKH� SK\VLcDO� UHPRYDO� RI� IRUHLJQ� PDWHULDO�� EXW� DOVR�
SDWKRJHQLc� PLcURRUJDQLVPV� IURP� WKH� VNLQ� VXUIDcH��
WKLV� VWXG\�� WKH� DQWLEDcWHULDO� DcWLYLW\� RI� ILYH� GLIIHUHQW�
OLTXLG�VRDS�RQ�KDQGV�RI�PDOH�DQG�IHPDOH�H[DPLQHHV��7KH�
UHVXOWV� REWDLQHG� VKRZ� WKDW� WKH� DYHUDJH� QXPEHU� RI�
EDcWHULD�LV�PXcK�KLJKHU�LQ�WKH�GRPLQDQW�KDQG�LQ�UHODWLRQ�
WR�WKH�QRQ�GRPLQDQW�KDQG�QRW�RQO\�EHIRUH�EXW�DOVR�DIWHU�
ZDVKLQJ�KDQGV�ZLWK�VRDS��%\�cRPSDULQJ�WKH�QXPEHU�RI
EDcWHULD� RQ� WKH� GRPLQDQW� DQG� QRQGRPLQDQW� KDQG�� D�
VWDWLVWLcDOO\� VLJQLILcDQW� GLIIHUHQcH� �S� ��� �������� LQ�
VXEMHcWV�RI�ERWK�JHQGHUV�KDYH�EHHQ�GHWHUPLQHG��ZKLcK�
cRLQcLGHV�ZLWK� WKH�GDWD� �'H�$OZLV��3DNLULVDP\��6DQ��	�
;LDRIHQ�� ������� 7KH� UHVXOWV� ZH� REWDLQHG� ZHUH� WR� EH�
H[SHcWHG�� EHcDXVH� WKH� GRPLQDQW� KDQG� LV� VLJQLILcDQWO\�
PRUH� XVHG� WKDQ� QRQ�GRPLQDQW� KDQG�� 6R� LW� LV� TXLWH�
XQGHUVWDQGDEOH� WKDW� RQ� WKH�GRPLQDQW�KDQG� WKHUH� LV�D
ODUJHU� QXPEHU� RI�PLcURRUJDQLVPV� ZKLcK� PDLQO\� cRPH�
IURP�WKH�HQYLURQPHQW��,Q�DGGLWLRQ�WR�WKH�GRPLQDQcH�RI�
D�KDQG��ZH�LQYHVWLJDWHG�WKH�LQIOXHQcH�RI�WKH�JHQGHU�RI�
WKH�H[DPLQHHV�WR�WKH�QXPEHU�RI�EDcWHULD�RQ�WKH�KDQGV��
:RPHQ� KDG� D� VOLJKWO\� KLJKHU� DYHUDJH� QXPEHU� RI�
EDcWHULD� �������� RQ� WKH� ILQJHUV� WKDQ� PHQ�� EXW�
GHWHUPLQHG�GLIIHUHQcH�ZDV�QRW�VWDWLVWLcDOO\�VLJQLILcDQW��S�
 � ����������� 3UHYLRXV� VWXGLHV� �)LHUHU� HW� DO��� ������
LQGLcDWH� WKDW� WKH� GLYHUVLW\� RI� PLcURELDO� cRPPXQLWLHV�
VLJQLILcDQWO\�LV�KLJKHU�LQ�WKH�KDQGV�RI�ZRPHQ�WKDQ�PHQ��
7KH�cDXVHV�RI� WKHVH�GLIIHUHQcHV� EHWZHHQ� WKH�JHQGHUV�
DUH� QRW� SUHcLVHO\� GHILQHG�� EXW� WKH� IDcWRUV� WKDW� PD\
LQIOXHQcH�� WKH�DPRXQW� RI�SHUVSLUDWLRQ� DQG� VHEXP�� S+�
YDOXH� RI� WKH� VNLQ�� WKLcNQHVV� RI� VNLQ�� SURGXcWLRQ� RI�
KRUPRQH�� DQG� XVH� RI� cRVPHWLc� SUHSDUDWLRQV� �'DR� 	�
.DzLQ��������.LP�HW�DO���������5RWK�	�-DPHV���������,Q�
WKLV� UHVHDUcK�� WKH� VWURQJHVW� DQWLPLcURELDO� DcWLYLW\�
H[KLELWHG� E\� WKH� VRDS� /6�� ZKLcK� LV� GHcODUHG� DV� DQ�
DQWLEDcWHULDO�� 'LVWLQcW� DQWLEDcWHULDO� DcWLYLW\� RI� VRDSV� LV�
OLNHO\�WR�EH�WKH�UHVXOW�RI�ODcWLc�DcLG��ZKLcK�LV�RQO\�SDUW�RI�
WKLV� VRDS� �2
6KDXJKQHVV\�� 2
0DOH\�� 	� &RUEHWW� ������
DQG�('7$��.XOWKDQDQ��0DQHHSUDVRScKRNH��9DURWKDL��	�
1XcKNXOO���������%RWK�DcWLYH�VXEVWDQcHV�EHORQJ�WR� WKH�
JURXS�RI�SHUPHDELOLzHUV��7KH�QH[W�VRDS�DccRUGLQJ�WR�WKH�
K\JLHQLc� HIILcLHQc\� ZDV� SODLQ� OLTXLG� VRDS� /6��� ,Q� LWV�
VWUXcWXUH��WKLV�VRDS�cRQWDLQV�HVVHQWLDO�RLOV��cDVWRU�RLO�DQG�
VXQIORZHU�VHHGV�ZKLcK�DUH�DWWULEXWHG�WR�WKH�DQWLEDcWHULDO�
SURSHUWLHV��$ODNRPL�HW�DO���������%UXO�	�&RRWH���������
6RDS�/6��cRQWDLQV�OLQDORRO�DQG�WKDW�KDV�EHHQ�VKRZQ�WR�
HQKDQcH�WKH�DQWLPLcURELDO�HIIHcWV�DQG�V\QHUJLVWLc�HIIHcWV�
RI�HVVHQWLDO�RLOV��+HUPDQ��7DPERU��	�+HUPDQ���������,Q�
cRQWUDVW�� DQWLEDcWHULDO� VRDS� /6�� KDG� WKH� ORZHVW�
DQWLPLcURELDO� HIIHcWV� RI� DOO� WHVWHG� VRDS�� $OWKRXJK� WKH�
cRPSRVLWLRQ�RI�WKH�VRDS�RI�VWDWHG�cRPSRQHQW�SRVVHVVLQJ�
DQWLPLcURELDO� cDSDcLW\� DV� OLPRQHQH�� �'DQ�� 6KLEXUD��
6HWKXUDPDQ� 	� *HRUJH�� ������ 6'6� �(OUDPDG\�� $O\��
5RVVLWWR��&URRN��	�&XOORU��������DQG�OLQDORRO��+HUPDQ�HW�

y = -0,2516x + 1,7658
R² = 0,7816
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DO��� ������� ZH� EHOLHYH� WKDW� WKH� ORZ� cRQcHQWUDWLRQ� RI�
WKHVH� DcWLYH� VXEVWDQcHV� LV� OLNHO\� WR� cDXVH� LWV� SRRU�
HIIHcWLYHQHVV��6RDSV�ZLWK� D� ORZHU�PHDVXUHG� S+�YDOX
cDXVHG� JUHDWHU� SHUcHQWDJH� UHGXcWLRQ� RI� EDcWHULD�
cRPSDUHG�WR�VRDS�ZLWK�D�VOLJKWO\�KLJKHU�S+��7KH�PRVW�
HIIHcWLYH�/6��VRDS�KDG�WKH�ORZHVW�S+�YDOXH���������ZKLOH�
WKH� ORZHVW�DQWLEDcWHULDO� DcWLYLW\�ZDV� VKRZHG� E\� VRDSV�
/6�� DQG� /6�� ZLWK� WKH� KLJKHVW� S+� YDOXHV� RI� ����� DQG�
������ 7KHUH� KDV� EHHQ� GHWHUPLQHG� D� VWDWLVWLcDOO\�
VLJQLILcDQW�QHJDWLYH�cRUUHODWLRQ�������������EHWZHHQ�WKH�
S+�RI�VRDS�DQG�WKHLU�GLVLQIHcWLRQ�cDSDcLW\��,W�VKRXOG�EH�
QRWHG� WKDW� WKH�IUHTXHQW�XVH�RI�DcLG�VRDSV�cDQ�OHDG� WR�
LUULWDWLRQ� DQG� GU\QHVV� RI� WKH� VNLQ�� 7KH� DGYDQWDJH� RI�
XVLQJ�DQWLEDcWHULDO�VRDS�cRPSDUHG�WR�RUGLQDU\�VRDSV�LV�
VXEMHcW� RI� VcLHQWLILc� GHEDWH�� $OWKRXJK� DQWLPLcURELDO�
VRDSV� DUH� PRUH� HIIHcWLYH� LQ� UHGXcLQJ� WKH� QXPEHU� RI�
PLcURRUJDQLVPV�cRPSDUHG�WR�RUGLQDU\��\HW�WKHUH�LV�QRW�
HQRXJK� VcLHQWLILc� HYLGHQcH� WKDW� WKHVH� VRDSV� DUH�PRUH�
HIIHcWLYH�LQ�SUHYHQWLQJ�LQIHcWLRQV��)XOV�HW�DO����������,I�
DQWLEDcWHULDO�VRDSV�DUH�XVHG�GDLO\�DQG�LQ�D�ORQJ�WHUP���
WKHUH�LV�D�TXHVWLRQ�RI�SRWHQWLDOO\�QHJDWLYH�HIIHcWV�RI�WKHLU�
DcWLYH�LQJUHGLHQWV�RQ�KXPDQ�KHDOWK��WKH�HQYLURQPHQW��RU�
WKH� SRVVLELOLW\� RI� GHYHORSPHQW� RI� EDcWHULDO� UHVLVWDQcH�
�6DKHHG�HW�DO���������)'$���������6LQcH�LQ�RXU�VWXG\�LW�
ZDV�GHPRQVWUDWHG�WKDW�DQWLEDcWHULDO�DQG�RUGLQDU\�OLTXLG�
VRDSV�VKRZHG�DQWLPLcURELDO�DcWLYLW\��ZH�cDQ�DJUHH�ZLWK�
WKH�RSLQLRQ�RI��)XOV�HW�DO����������WKDW�WKH�UHGXcWLRQ�RI�
PLcURRUJDQLVPV� RQ� KDQGV� DSDUW� IURP� WKH� DcWLYH�
LQJUHGLHQWV� RI� VRDS� cRQWULEXWH� LWV� TXDQWLW\�� cKHPLcDO�
cRPSRVLWLRQ�� DQG� WKH� GXUDWLRQ� DQG� IUHTXHQc\� RI�
ZDVKLQJ�� 7KHUHIRUH�� WKH� UHcRPPHQGDWLRQ� RI� WKH� 86�
$JHQc\� IRU�)RRG� DQG�'UXJ�$GPLQLVWUDWLRQ��� )'$� IURP�
������)'$��������WKDW�IRU�PDLQWHQDQcH�RI�KDQG�K\JLHQH�
RUGLQDU\�VRDSV�DUH�XVHG��

&21&/86,21�
%DVHG�RQ�WKH�UHVHDUcK�UHVXOWV��ZH�cDQ�cRQcOXGH�WKDW�

WKHUH� LV� D� VWDWLVWLcDOO\� VLJQLILcDQW� GLIIHUHQcH� LQ� WKH�
SUHYDOHQcH�RI�EDcWHULD�EHWZHHQ�WKH�GRPLQDQW�DQG�QRQ�
GRPLQDQW�KDQGV�RI�H[DPLQHHV��:RPHQ�RQ�DYHUDJH�KDYH�
������PRUH� EDcWHULD� RQ� WKHLU� KDQGV� WKDQ�PHQ�� ZLWK�
ZKDW� DVcHUWDLQHG� GLIIHUHQcH� ZDV� QRW� VWDWLVWLcDOO\�
VLJQLILcDQW�� 7KHUH� KDV� EHHQ� D� VWDWLVWLcDOO\� VLJQLILcDQW�
QHJDWLYH�cRUUHODWLRQ�EHWZHHQ�WKH�S+�RI�WKH�VRDS�DQG�LWV�
DQWLPLcURELDO� DcWLYLW\� �� 6LQcH� WKH� DQWLEDcWHULDO� DQG�
RUGLQDU\�OLTXLG�VRDSV�VKRZHG�VLPLODU�GLVLQIHcWDQW�DcWLRQ��
DQG�WDNLQJ�LQWR�cRQVLGHUDWLRQ�WKH�UHcHQW�OLWHUDWXUH�GDWD��
ZH�UHcRPPHQG�WKH�XVH�RI�RUGLQDU\�VRDSV�IRU�HYH
XVH��

5()(5(1&(6��
$ODNRPL��+��/��6N\WWl��(���6DDUHOD��0���6DQGKROP��7���/DWYD�
.DOD��.���	�+HODQGHU��0���������%DcWHULD�E\�'LVUXSWLQJ�
WKH� 2XWHU� 0HPEUDQH� /DcWLc� $cLG� 3HUPHDELOLzHV� *UDP�
1HJDWLYH��$SSO��0LcURELRO����������������

$UcKLEDOG��/���&RUO��$���6KDK��%���6cKXOWH��0���$UGXLQR��0���
$JXHUR��6���«�-DUYLV��:��5����������6HUUDWLD�0DUcHVcHQV�
2XWEUHDN�$VVRcLDWHG�:LWK�([WULQVLc�&RQWDPLQDWLRQ�RI����
&KORU[\OHQRO� 6RDS�� ,QIHcWLRQ� &RQWURO� 	� +RVSLWDO�
(SLGHPLRORJ\���������±�����

%R\cH��-��0���	�3LWWHW��'����������*XLGHOLQH�IRU�KDQG�K\JLHQH�
LQ� KHDOWK�cDUH� VHWWLQJV�� 5HcRPPHQGDWLRQV� RI� WKH�
KHDOWKcDUH�LQIHcWLRQ�cRQWURO�SUDcWLcHV�DGYLVRU\�cRPPLWWHH�
DQG� WKH� +,&3$&�6+($�$3,&�,'6$� KDQG� K\JLHQH� WDVN�
IRUcH�� 6RcLHW\� IRU� +HDOWKcDUH� (SLGHPLRORJ\� RI�
$PHULcD�$VVRcLDWLRQ� IRU� 3URIHVVLRQDOV� LQ� ,QIHcWLRQ�

&RQWURO�,QIHcWLRXV�'LVHDVHV�6RcLHW\�RI�$PHULcD��0RUELGLW\�
DQG�PRUWDOLW\�ZHHNO\�UHSRUW�������±����

%UXO��6���	�&RRWH��3����������3UHVHUYDWLYH�DJHQWV�LQ�IRRGV�
PRGHV�RI� DcWLRQ�DQG�PLcURELDO� UHVLVWDQcH�PHcKDQLVPV��
,QWHUQDWLRQDO�-RXUQDO�RI�)RRG�0LcURELRORJ\�������±����

'DQ�� 0��� 6KLEXUD�� 6��� 6HWKXUDPDQ�� 0�� *��� 	� *HRUJH�� 9��
��������&KHPLcDO� cRPSRVLWLRQ� DQG�DQWLEDcWHULDO� DcWLYLW\�
RI� WKH� UKLzRPH�RLO�RI�+HG\cKLXP� ODUVHQLL��$cWD�3KDUP���
�������±�����

'DR��+���	�.DzLQ��5��$����������*HQGHU�GLIIHUHQcHV�LQ�VNLQ��
$�UHYLHZ�RI�WKH�OLWHUDWXUH��*HQG�0HG�����������������

'H�$OZLV��:��5���3DNLULVDP\��3���6DQ��/��:���	�;LDRIHQ��(��&��
�������� $� 6WXG\� RQ� +DQG� &RQWDPLQDWLRQ� DQG� +DQG�
:DVKLQJ�3UDcWLcHV�DPRQJ�0HGLcDO�6WXGHQWV��,651�3XEOLc�
+HDOWK�� ������ $UWLcOH� ,'� ��������
KWWS���G[�GRL�RUJ���������������������

(GPRQGV�:LOVRQ��6���1XULQRYD��1��,���=DSND��&��$���)LHWUHU��
1��� 	� :LOVRQ�� 0�� �������� 5HYLHZ� RI� KXPDQ� KDQG�
PLcURELRPH�UHVHDUcK��-RXUQDO�RI�'HUPDWRORJLcDO�6cLHQcH��
����������

(OUDPDG\��0��*���$O\��6��6���5RVVLWWR��3��9���&URRN��-��&���	�
&XOORU��-��6����������6\QHUJLVWLc�(IIHcWV�RI�/DcWLc�$cLG�DQG�
6RGLXP� 'RGHc\O� 6XOIDWH� WR� 'HcRQWDPLQDWH� (VcKHULcKLD
cROL� 2����+�� RQ� &DWWOH� +LGH� 6HcWLRQV�� )RRGERUQH�
SDWKRJHQV�DQG�GLVHDVH�����������������

�)LHUHU��1���+DPDG\��0���/DXEHU��&��/���	�.QLJKW��5���������
7KH� LQIOXHQcH�RI�VH[��KDQGHGQHVV��DQG�ZDVKLQJ�RQ�WKH�
GLYHUVLW\� RI� KDQG� VXUIDcH� EDcWHULD�� 31$6�� ���������
�������������

)XOV��-��/���5RGJHUV��1��'���)LVcKOHU��*��(���+RZDUG��-��0���
3DWHO�� 0��� :HLGQHU�� 3�� /��� 	� 'XUDQ�� 0�� +�� ��������
$OWHUQDWLYH�+DQG�&RQWDPLQDWLRQ�7HcKQLTXH�7R�&RPSDUH�
WKH� $cWLYLWLHV� RI� $QWLPLcURELDO� DQG� 1RQDQWLPLcURELDO�
6RDSV� XQGHU� 'LIIHUHQW� 7HVW� &RQGLWLRQV�� $SSOLHG� DQG�
HQYLURQPHQWDO�PLcURELRORJ\����������±������

+HUPDQ�� $��� 7DPERU�� .��� 	� +HUPDQ�� $�� �������� /LQDORRO�
$IIHcWV�WKH�$QWLPLcURELDO�(IILcDc\�RI�(VVHQWLDO�2LOV��&XUU�
0LcURELO������������������

-XPDD��3��$����������+DQG�K\JLHQH��VLPSOH�DQG�cRPSOH[��
,QWHUQDWLRQDO�-RXUQDO�RI�,QIHcWLRXV�'LVHDVHV������±����

.LP��0��.���3DWHO��5��$���6KLQQ��$��+���&KRL��6��<���%\XQ��+��
-���«<RXQ��6��:����������(YDOXDWLRQ�RI�JHQGHU�GLIIHUHQcH�
LQ�VNLQ�W\SH�DQG�S+��-�'HUPDWRO�6cL����������±�����

.XOWKDQDQ�� .��� 0DQHHSUDVRScKRNH�� 3��� 9DURWKDL�� 6��� 	�
1XcKNXOO��3����������7KH�S+�RI�DQWLVHSWLc�cOHDQVHUV��$VLD�
3Dc�$OOHUJ\����������������

/DUVRQ��(��/����������$3,&�JXLGHOLQHV�IRU�KDQGZDVKLQJ�DQG�
KDQG�DQWLVHSVLV�LQ�KHDOWK�cDUH�VHWWLQJV��$PHULcDQ�-RXUQDO�
RI�,QIHcWLRQ�&RQWURO���������±����

/D[�� 6��� 	� 6PLWK�� 3�� �������� /RQJLWXGLQDO� DQDO\VLV� RI�
PLcURELDO� LQWHUDcWLRQV�EHWZHHQ�KXPDQV�DQG� WKH� LQGRRU�
HQYLURQPHQW��6cLHQcH�0DJDzLQH�������������

2
6KDXJKQHVV\��0���2
0DOH\��9��3���	�&RUEHWW��*����������
2SWLPXP�GXUDWLRQ�RI�VXUJLcDO�VcUXE�WLPH��%ULWLVK�-RXUQDO�
RI�6XUJHU\���������������

�3DUDVDNWKL��1���-DPXQD��9���,\HU��/���	�3DODVXEUDPDQLDP��
6����������(SLGHPLRORJ\�DQG�PROHcXODU�cKDUDcWHULzDWLRQ�
RI� QRVRcRPLDOO\� WUDQVPLWWHG� PXOWLGUXJ�UHVLVWDQW�
.OHEVLHOOD� SQHXPRQLDH�� ,QWHUQDWLRQDO� -RXUQDO� RI�
,QIHcWLRXV�'LVHDVHV��������±�����

5RWK��5��5���	�-DPHV��:��'����������0LcURELDO�HcRORJ\�RI�
WKH�VNLQ��$QQX�5HY�0LcURELRO���������±�����

6DKHHG��$��$���$JDUU\��2��2���$EXEDNDU��$��*���-DLQ��3��.���
6KDUPD�� '�� .��� 	� � 7LZDUL� 5�� 3�� �������� 7ULcORVDQ�
UHVLVWDQcH� LQ� EDcWHULD� DQG� DQWLELRWLcV� cURVV�UHVLVWDQcH��
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,QWHUQDWLRQDO� -RXUQDO� RI� &XUUHQW� 3KDUPDcHXWLcDO�
5HVHDUcK���������������

6DWWDU��6��$���7HWUR��-���	�6SULQJWKRUSH��96����������,PSDcW�
RI�cKDQJLQJ�VRcLHWDO�WUHQGV�RQ�WKH�VSUHDG�RI�LQIHcWLRQV�LQ�
$PHULcDQ� DQG� &DQDGLDQ� KRPHV�� $PHULcDQ� -RXUQDO� RI�
,QIHcWLRQ�&RQWURO������6��6�����

8�6�� )RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ� �)'$��� ��������
$QWLEDcWHULDO�6RDS"�<RX�&DQ�6NLS�,W²8VH�3ODLQ�6RDS�DQG�
:DWHU� ±� )'$�� 'RVWXSQR� QD�
KWWSV���ZZZ�IGD�JRY�1HZV(YHQWV�1HZVURRP�3UHVV$QQ
RXQcHPHQWV�XcP�������KWP�

:HEHU�� '�� -��� 5XWDOD�� :�� $��� 	� 6LcNEHUW�%HQQHWW�� (�� (��
�������� 2XWEUHDNV� DVVRcLDWHG� ZLWK� cRQWDPLQDWHG�
DQWLVHSWLcV� DQG� GLVLQIHcWDQWV�� $QWLPLcURE� $JHQWV�
&KHPRWKHU��������������������

:RUOG� +HDOWK� 2UJDQLzDWLRQ�� �������� :+2� *XLGHOLQHV� RQ�
+DQG� +\JLHQH� LQ� +HDOWKcDUH�� *HQHYD�� 6ZLWzHUODQG��
$XWKRU��

=DSND�� &�� $��� &DPSEHOO�� (�� -��� 	� 0D[ZHOO�� 6�� /�� ��������
%DcWHULDO�+DQG�&RQWDPLQDWLRQ�DQG�7UDQVIHU�DIWHU�8VH�RI�
&RQWDPLQDWHG� %XON�6RDS�5HILOODEOH� 'LVSHQVHUV��$SSOLHG�
DQG�(QYLURQPHQWDO�0LcURELRORJ\���������������������

�

�
�
�

,1)250$&,-(�2�$8725,0$�
9LOGDQD�+DGåLü�
+RVSLWDO� IRU� 5HVSLUDWRU\� GLVHDVHV� DQG� 7%&�� ��� ����
7UDYQLN�
H�PDLO��KDGzLcYLOGDQD#\DKRR�cRP�
�
$QHVD�-HUNRYLü�0XMNLü�
8QLYHUVLW\�RI�6DUDMHYR��)DcXOW\�RI�6cLHQcH��8QLYHUVLW\�RI�
6DUDMHYR��=PDMD�RG�%RVQH�������
H�PDLO��DQHVDMP#JPDLO�cRP�
�
5HQDWD�%HãWD�*DMHYLü�
)DcXOW\� RI� 6cLHQcH�� 8QLYHVLW\� RI� 6DUDMHYR�� =PDMD� RG�
%RVQH��������
H�PDLO��UHQDWDBEHVWD#\DKRR�cRP8VWDQRYD��DGUHVD�
�
6QMHåDQD�+RGåLü�
�
'DUMD�+XVHMQDJLü�
�
(PLQD�0HãLNLü�
�
$PHOD�+HUcHJRYDc�

�


