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(26�GLDJQRVLV�ZDV�E\�'60�,9�FULWHULD��$3$��������ZLWK�WKH�.LGGLH�
6$'6�3UHVHQW� 9HUVLRQ� .�6$'6�3/�� 6XEMHFWV� UHFUXLWHG� LQ� WKH� (26
JURXS�KDG�DOO�EHHQ�GLDJQRVHG�LQ�DGROHVFHQFH��$OO�$6'�SDUWLFLSDQWV�KDG
FXUUHQW�FOLQLFDO�GLDJQRVHV�RI�$6'��DXWLVP�RU�$VSHUJHU�V\QGURPH��DQG
PHW� UHVHDUFK� GLDJQRVWLF� VWDQGDUGV� IRU� $6'� EDVHG� RQ� WKH� DXWLVP
GLDJQRVWLF� REVHUYDWLRQ� VFKHGXOH� �$'26��� WKH� DXWLVP� GLDJQRVWLF
LQWHUYLHZ� �VRFLDO� DQG� FRPPXQLFDWLRQ� GRPDLQV�� �$',�5�� DQG� H[SHUW
FOLQLFDO� MXGJPHQW� LQIRUPHG� E\�'60�,9� FULWHULD�� $OO� $6'� FDVHV� ZHUH
�UVWٽ GLDJQRVHG� LQ� FKLOGKRRG�� 7'� DGROHVFHQWV�ZHUH� YROXQWHHUV� IUHH� RI
DQ\� SV\FKLDWULF� GLVRUGHU� DіHU� D� YDOLGDWHG� VWUXFWXUHG� LQWHUYLHZ� �.�
6$'6�3/��� UHFUXLWHG� IURP� D� JHQHUDO� SHGLDWULF� SRSXODWLRQ�� ,QFOXVLRQ
DQG�H[FOXVLRQ�FULWHULD�ZHUH�WKH�VDPH�DV�WKRVH�IRU�DGROHVFHQWV�ZLWK�(26
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&OLQLFDO�UDWLQJV�ZHUH�GRQH�IRU�(26�SDWLHQWV�E\�WKH�SRVLWLYH�DQG
QHJDWLYH� V\QGURPH� VFDOH� �3$166��� WKH� VFDOH� IRU� WKH� DVVHVVPHQW� RI
QHJDWLYH� V\PSWRPV� �6$16�� DQG� WKH� VFDOH� IRU� WKH� DVVHVVPHQW� RI
WKRXJKW��ODQJXDJH��DQG�FRPPXQLFDWLRQ��7/&��>�����@�

6WLPXOXV�PDWHULDOV�DQG�SURFHGXUH

:H�XVHG�DQ�HPRWLRQDO�IDFH�SHUFHSWLRQ�WDVN�GHYHORSHG�IRU�D�SUHYLRXV
VWXG\� XVLQJ� SLFWXUHV� IURP� WKH� 5DGERXG� )DFHV� 'DWDEDVH� >�����@�
3DUWLFLSDQWV�DUH�DVNHG�WR�VLOHQWO\�REVHUYH�D�VHW�RI�FRORU�LPDJHV�RI�DGXOW�
DGROHVFHQW�DQG�FKLOG�IDFHV�H[SUHVVLQJ�YDULRXV�HPRWLRQV��SUHVHQWHG�RQ�D
FRPSXWHU��НH�IDFLDO�DٶHFW�VHW�GLVSOD\V�IDFHV�ZLWK�D�QHXWUDO�H[SUHVVLRQ�
RU�GLVSOD\LQJ�WKUHH�EDVLF�HPRWLRQV��KDSSLQHVV�� IHDU�RU�VDGQHVV��)LJXUH
����НH� SLFWXUHV� ZHUH� SUHVHQWHG� DW� WKH� FHQWHU� RI� D� EODFN� FRPSXWHU
VFUHHQ�SODFHG�DSSUR[LPDWHO\����FP�DZD\� IURP�WKH�VXEMHFW
V�H\HV��НH
VWLPXOXV�GXUDWLRQ�ZDV�����PV�DQG�WKH�LQWHUVWLPXOXV�LQWHUYDO�ZDV�����
s� ����PV�� 6WLPXOL� ZHUH� SUHVHQWHG� UDQGRPO\� LQ� �� EORFNV� RI� ��� WULDOV
ZKLOH�(53V�ZHUH�UHFRUGHG��$ٽ�[DWLRQ�FURVV�ZDV�SUHVHQWHG�EHIRUH�HDFK
HPRWLRQDO� VWLPXOXV��$Q�DWWHQWLRQ� WDVN��ZKLFK�UHTXLUHG�SDUWLFLSDQWV� WR
SUHVV�D�EXWWRQ�RQ�D�WDUJHW��D�EXWWHUپ\�RU�D�FDU��SUHVHQWHG�RQ�WKH�VFUHHQ
DV�TXLFNO\�DV�SRVVLEOH��ZDV�XVHG�WR�FRQWURO�IRU�DWWHQWLRQ�

)LJXUH� ��� ([DPSOHV� RI� WKH� IDFLDO� HPRWLRQDO� VWLPXOL� XVHG� LQ� WKH
H[SHULPHQWV�

'DWD�UHFRUGLQJ�DQG�SURFHVVLQJ��(53�FRPSRQHQW
LGHQWLٽFDWLRQ

НH�((*�ZDV�UHFRUGHG�ZLWK�D�����+]�VDPSOH�UDWH��DW����VLWHV�RI�WKH
������6\VWHP��XVLQJ�DFWLYH�$J�$J&O�HOHFWURGHV��$FWLFDS���НH�IRUHKHDG
ZDV�XVHG� IRU�JURXQG�DQG� WKH�YHUWH[� IRU�RQOLQH� UHIHUHQFH� �ZLWK�RٺLQH
UH�UHIHUHQFLQJ� WR� WKH� PDVWRLGV� ͡73������� $Q� HOHFWUR�RFXORJUDP� ZDV
UHFRUGHG� DERYH� DQG� EHVLGH� WKH� ULJKW� H\H��НH� (53� UHFRUGLQJ� DQG
DQDO\VLV� ZDV� SHUIRUPHG� ZLWK� %UDLQ� 5HFRUGHU� DQG� %UDLQ� $QDO\]HU
VRіZDUH� �%UDLQ�3URGXFWV��*HUPDQ\���$OO�HOHFWURGH�VLWHV�ZHUH�DEUDGHG
SULRU� WR� UHFRUGLQJ� WR� HQVXUH� DQ� LPSHGDQFH� ��� .Ω��НH� ((*� ZDV
UHFRUGHG�IRU������PV�IURP�VWLPXOXV�RQVHW��ZLWK�D�����PV�SUH�VWLPXOXV
EDVHOLQH��2ٶ�OLQH�KLJK�SDVV�DQG�ORZ�SDVVٽ�OWHUV�ZHUH�VHW�DW�����DQG���
+]��ZLWKRXW�D�QRWFKٽ�OWHU��$іHU�FRUUHFWLRQ�IRU�EOLQNLQJ�>��@��WULDOV�ZHUH
UHMHFWHG� LI� WKH� YROWDJH� H[FHHGHG� ��� w9�� (DFK� UHFRUGLQJ� VHVVLRQ� ODVWHG
DERXW����PLQXWHV��НH�PLQLPXP�QXPEHU�RI� WULDOV� IRU�D� VXEMHFW� WR�EH
LQFOXGHG� LQ� WKH� DYHUDJH� ZDV� VHW� DW� ���� DQG� DERYH� ������� IRU� HDFK
HPRWLRQ��

(OHFWURGH�ORFDWLRQV�DUH�LOOXVWUDWHG�LQ�)LJXUH����$FFRUGLQJ�WR�VRXUFH
ORFDOL]DWLRQ� RI� HDUO\� VWDJHV� RI� IDFH� SURFHVVLQJ�� 3����ZDV�PHDVXUHG� DW
RFFLSLWDO�VLWHV�2���2]�DQG�2���DQG�WKH�1����SHDN�ZDV�PHDVXUHG�RYHU
SDULHWR�RFFLSLWDO�UHJLRQV�DW�HOHFWURGH�VLWHV���������3��DQG�3��>��@��НH
3���� SHDN� DPSOLWXGHV� DQG� ODWHQF\�ZHUH�GHٽQHG� DV� WKH�PRVW� SRVLWLYH
GDWD�SRLQW�EHWZHHQ����DQG�����PV�SRVW�VWLPXOXV�LQ�WKH�WDUJHW�VWLPXOXV
DYHUDJHV��НH�1����SHDN�ZDV�LGHQWLٽHG�DV�WKH�PRVW�QHJDWLYH�GDWD�SRLQW
EHWZHHQ�����DQG�����PV�DіHU�VWLPXOXV�RQVHW�LQ�WKH�VWDQGDUG�VWLPXOXV
DYHUDJHV�

&LWDWLRQ� %RQQDUG�&RXWRQ� 9�� 'RU� (�� 6DQWRV� $�� %HQRLW� 0�� $VNHQD]\� )� ������� (PRWLRQDO� )DFH� 3HUFHSWLRQ�� (YHQW�5HODWHG� 3RWHQWLDOV� �(536�
&RQWULEXWLRQ� WR� 'LIIHUHQWLDWH� 6FKL]RSKUHQLD� DQG� $XWLVP� 6SHFWUXP� 'LVRUGHUV� LQ� $GROHVFHQWV�� $XWLVP�2SHQ� $FFHVV� ��� ��������� GRL�
������������������������
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)LJXUH����$�VFKHPDWLF�RI�WKH�HOHFWURGHV�XVHG�LQ�WKH�DQDO\VHV�RI�3���
�2���2]� DQG� ���� EOXH� FLUFOHV�� DQG�1���� �2���2��� 3�� DQG� 3��� UHG
FLUFOHV��

6WDWLVWLFDO�DQDO\VLV

НH�HOHFWURSK\VLRORJLFDO�GDWD�ZHUH�DQDO\]HG�XVLQJ�UHSHDWHG
PHDVXUHV�DQDO\VLV�RI�YDULDQFH� �$129$��ZLWK�JURXSV� �(26��$6'�DQG
7'�� DV� D� EHWZHHQ�VXEMHFWV� IDFWRU��НH� GHSHQGHQW�PHDVXUHV� ZHUH� WKH
SHDN�DPSOLWXGH�DQG�ODWHQF\�RI�WKH�3����DQG�1����FRPSRQHQWV�ZLWKLQ
WKH� VSHFLٽHG� WLPH� LQWHUYDO�� НH� 3���� DPSOLWXGH� DQG� ODWHQF\� ZHUH
VXEPLWWHG� WR� UHSHDWHG�PHDVXUH� $129$V� ZLWK� HPRWLRQDO� YDOHQFH� RI

WKH�VWLPXOXV��QHXWUDO��KDSS\��VDG�DQG�IHDUIXO��DQG�VLWH��2���2]�DQG�2��
DV� WKH� ZLWKLQ�VXEMHFWV� IDFWRUV�� )RU� WKH� 1����� HPRWLRQDO� YDOHQFH�
ODWHUDOLW\��OHі��3��2���ULJKW��3��2���DQG�VLWH����OHYHOV��ZHUH�GHٽQHG�DV
WKH�ZLWKLQ�VXEMHFWV� IDFWRUV��*LYHQ�WKH�UHODWLYHO\�VPDOO�VDPSOH�VL]H�DQG
WKH�H[SORUDWRU\�QDWXUH�RI�WKHVH�DQDO\VHV��WKHUH�ZHUH�QR�FRUUHFWLRQV�IRU
PXOWLSOH� FRPSDULVRQV�� ,I� VLJQLٽFDQW� LQWHUDFWLRQV� ZHUH� IRXQG�� ZH� DOVR
SHUIRUPHG� SRVW�KRF� FRPSDULVRQV� XVLQJ� 6WXGHQW Vͤ� W�WHVW� RU� 7XNH\
V
KRQHVWO\�VLJQLٽFDQW�GLٶHUHQFH�WHVW�

5HVXOWV

*URXS�FKDUDFWHULVWLFV

)Lі\�VHYHQ�SDUWLFLSDQWV�ZHUH�LQFOXGHG�����DGROHVFHQWV�ZLWK�D
GLDJQRVLV� RI� HDUO\� RQVHW� VFKL]RSKUHQLD� �WKH� (26� JURXS��� ��� SDWLHQWV
ZLWK�D�GLDJQRVLV�RI�$6'��WKH�$6'�JURXS��DQG����W\SLFDOO\�GHYHORSLQJ
FRQWUROV� �WKH�7'�JURXS���*URXSV�ZHUH�FKURQRORJLFDOO\�DQG�YHUEDO�DJH
PDWFKHG��НHUH� ZHUH� QR� VLJQLٽFDQW� GLٶHUHQFHV� LQ� DJH� �(26� JURXS
0 ����6'�s�����\HDUV��UDQJH�������\HDUV��$6'�JURXS������s�����UDQJH
������\HDUV��7'�������s�����\HDUV��UDQJH�������\HDUV���HVWLPDWHG�WRWDO
,4��(26�JURXS������s�������$6'�JURXS������s�������7'�����s�������RU
YHUEDO�,4��(26�JURXS�������s�������$6'�JURXS�������s�������7'������
s� ������ EHWZHHQ� WKH� WKUHH� JURXSV� �S!������� $OO� SDWLHQWV� RI� WKH� (26
JURXS� H[FHSW� RQH� ZHUH� UHFHLYLQJ� DQWLSV\FKRWLF� GUXJV� �������� PJ
FKORUSURPD]LQH� HTXLYDOHQFH�� UDQJH� ������� PJ��� IRXU� SDWLHQWV� LQ� WKH
$6'� JURXS� ZHUH� UHFHLYLQJ� DQWLSV\FKRWLF� GUXJV� ������� PJ
FKORUSURPD]LQH�HTXLYDOHQFH��UDQJH�������PJ��

$OO�GHPRJUDSKLF�DQG�FOLQLFDO�GDWD�DUH�GHVFULEHG�LQ�7DEOH���

(26��Q ��� $6'��Q ��� 7'��Q ���

$JH��\HDUV���0HDQ���6'� �������� ���������� �����������

0DOHV�)HPDOHV ���� ���� ����

,4��0HDQ���6'�
7RWDO�,4������������� 7RWDO�,4������������� 7RWDO�,4������������

9HUEDO�,4�������������� 9HUEDO�,4�������������� 9HUEDO�,4��������������

3$166�WRWDO�VFRUH��0HDQ���6'� ������������

� �
3RVLWLYH�VFRUH��0HDQ���6'� ���������

1HJDWLYH�VFRUH��0HDQ���6'� �����������

'LVRUJDQL]DWLRQ�VFRUH��0HDQ��6'� ��������

6$16�WRWDO�VFRUH��0HDQ���6'� ��������� � �

7/&�WRWDO�VFRUH��0HDQ���6'� ���������� � �

0HGLFDWLRQ��Q� �� � �

7DEOH� ��� 'HPRJUDSKLF� DQG� FOLQLFDO� FKDUDFWHULVWLFV� RI� DGROHVFHQWV� ZLWK� (26�� $6'� DQG� 7'�� (26�� (DUO\� 2QVHW� 6FKL]RSKUHQLD�� $6'�� $XWLVP
6SHFWUXP�'LVRUGHUV��7'��7\SLFDOO\�GHYHORSLQJ�DGROHVFHQWV��,4��,QWHOOHFWXDO�4XRWLHQW��3$166��3RVLWLYH�DQG�1HJDWLYH�6\QGURPH�6FDOH��6$16��6FDOH
IRU�WKH�$VVHVVPHQW�RI�1HJDWLYH�6\PSWRPV��7/&��НRXJKW�/DQJXDJH�DQG�&RPPXQLFDWLRQ�

(OHFWURSK\VLRORJLFDO�GDWD

3����SHDN�DPSOLWXGH

НH�UHVXOWV�RI�WKH�$129$�UHYHDOHG�QR�PDLQ�HٶHFW�RI�JURXS��)������
 ������ S ������ RU� HPRWLRQ� )��������  ������ S ������� $� UHSHDWHG
PHDVXUHV� $129$� UHYHDOHG� D� PDLQ� HٶHFW� RI� VLWH� �)��������  �����

S��������$QDO\VLV�RI�WKH�SRVW�KRF�UHVXOWV�LQGLFDWHG�WKDW�WKH�3����SHDN
DPSOLWXGH�ZDV� ODUJHU� DW� WKH�2�� �0 �����μ9�6' ����� WKDQ� DW� WKH�2�
HOHFWURGH��0 �����μ9�6' ������S�������

$� VLJQLٽFDQW� VLWH� E\� JURXS� LQWHUDFWLRQ�ZDV� IRXQG� �)��������  �����
S�������� 3RVW�KRF� DQDO\VLV� ZDV� FRPSOHWHG� DQG� UHYHDOHG� WKDW� 3���
DPSOLWXGH� ZDV� ODUJHU� DW� 2�� FRPSDUHG� WR� 2�� �S�������� DQG� WR� 2]

&LWDWLRQ� %RQQDUG�&RXWRQ� 9�� 'RU� (�� 6DQWRV� $�� %HQRLW� 0�� $VNHQD]\� )� ������� (PRWLRQDO� )DFH� 3HUFHSWLRQ�� (YHQW�5HODWHG� 3RWHQWLDOV� �(536�
&RQWULEXWLRQ� WR� 'LIIHUHQWLDWH� 6FKL]RSKUHQLD� DQG� $XWLVP� 6SHFWUXP� 'LVRUGHUV� LQ� $GROHVFHQWV�� $XWLVP�2SHQ� $FFHVV� ��� ��������� GRL�
������������������������
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�S�������� RQO\� LQ� WKH�7'� JURXS�� ,Q� WKH� (26� DQG�$6'� JURXSV�� WKHUH
ZHUH�QR�VLJQLٽFDQW�GLٶHUHQFHV�RI�VLWH�RQ�3����DPSOLWXGH�

)XUWKHUPRUH�� WKHUH� ZDV� D� VLJQLٽFDQW� JURXS� E\� HPRWLRQ� E\� VLWH
LQWHUDFWLRQ� �)���������  ������ S�������� ,Q� RUGHU� WR� IXUWKHU� WUDFN� WKLV
LQWHUDFWLRQ�� SRVW�KRF� DQDO\VLV� ZDV� FRQGXFWHG� DQG� UHYHDOHG� WKDW� (26
FRPSDUHG� WR� 7'� DGROHVFHQWV� H[KLELWHG� UHGXFHG� 3���� DPSOLWXGH� IRU
IHDU� �(26�0 ���� μ9� 6' ��� 7'�0 ����� μ9� 6' ���� S�������� DQG� D
WUHQG�IRU�VLJQLٽFDQW�GLٶHUHQFH�IRU�WKH�QHXWUDO�HPRWLRQ��S �������DW�2�
HOHFWURGH� �)LJXUH�����1R�GLٶHUHQFH�EHWZHHQ�(26�DQG�7'�DGROHVFHQWV
ZDV� IRXQG� IRU� KDSSLQHVV� DQG� VDGQHVV� RQ� 2��� DQG� IRU� KDSSLQHVV�
VDGQHVV��IHDU�RU�QHXWUDO�H[SUHVVLRQV�RQ�2��DQG�2]��3����DPSOLWXGH�LQ
WKH�(26�JURXS��0 ����μ9��6' �����ZDV�UHGXFHG�FRPSDUHG�WR�WKH�$6'
JURXS� �0 ����� μ9�� 6' ��� IRU� QHXWUDO� HPRWLRQ� DW� WKH� 2�� HOHFWURGH
�S������� �7DEOH� ���� 1R� VLJQLٽFDQW� GLٶHUHQFH� LQ� 3���� DPSOLWXGH� ZDV
IRXQG�EHWZHHQ�WKH�$6'�DQG�7'�JURXSV�

3����SHDN�ODWHQF\

8VLQJ�$129$��WKHUH�ZDV�QR�PDLQ�HٶHFW�RI�JURXS�RQ�3����ODWHQF\
�)�������  ������ S �������$�PDLQ� HٶHFW� RI� HPRWLRQ�ZDV� VHHQ� RQ�3���
ODWHQF\� �)��������  ������ S�������� 3RVW� KRF� DQDO\VLV� UHYHDOHG� WKDW� DOO
SDUWLFLSDQWV� KDG� D� VKRUWHU� 3���� ODWHQF\� WR� KDSS\� �0 ������ PV�
6' ����� WKDQ� WR� IHDU� �0 ������ PV�� 6' ����� �S�������� QHXWUDO
�0 ������ PV�� 6' ����� �S������� DQG� VDG� �0 ������ PV�� 6' ����
�S��������H[SUHVVLRQV�

НHUH� ZDV� QR�PDLQ� HٶHFW� RI� VLWH� RQ� 3���� ODWHQF\� �)��������  �����
S ������

1����SHDN�DPSOLWXGH

НH� UHVXOWV� RI� WKH� $129$� UHYHDOHG� QR� VLJQLٽFDQW� PDLQ� HٶHFW� RI
JURXS�RQ�1����SHDN�DPSOLWXGH��)������� ������S �������$�PDLQ�HٶHFW
RI�HPRWLRQ�DFURVV�JURXSV�ZDV�REVHUYHG��)�������� ������S��������1���
DPSOLWXGH�ZDV� ODUJHU� IRU� KDSS\� �0 ���� μ9�� 6' ����� H[SUHVVLRQ� WKDQ
IRU�IHDU��0 ����μ9��6' ������S�������DQG�QHXWUDO�H[SUHVVLRQV��0 ���
μ9�� 6' ����� �S��������НHUH� ZDV� QR� GLٶHUHQFH� RQ� 1���� DPSOLWXGH
EHWZHHQ�KDSS\�DQG�VDG�H[SUHVVLRQV��$�PDLQ�HٶHFW�RI�VLWH�ZDV�REVHUYHG
�)������� ������S��������1����DPSOLWXGHV�ZHUH�KLJKHU�DW� WKH�RFFLSLWDO
HOHFWURGHV� �0 ���� μ9�� 6' ����� WKDQ� DW� SDULHWDO� RQHV� �0 ���� μ9�
6' �����

НHUH� ZDV� DOVR� DQ� HPRWLRQ� E\� VLWH� LQWHUDFWLRQ� �)��������  �����
S�������� WKH� DPSOLWXGH� RI� WKH� IRXU� H[SUHVVLRQV� ZHUH� KLJKHU� DW� WKH
RFFLSLWDO�VLWH��S��������

1����SHDN�ODWHQF\

$� UHSHDWHG� PHDVXUHV� $129$� UHYHDOHG� D� PDLQ� HٶHFW� RI� JURXS
�)������� ������S��������$GROHVFHQWV�ZLWK�$6'��0 ������PV��6' ����
FRPSDUHG� WR� 7'� �0 ������ PV�� 6' ����� VKRZHG� D� GHOD\HG� 1���
ODWHQF\��S������� �)LJXUH�����1R�VLJQLٽFDQW�GLٶHUHQFH� LQ�1���� ODWHQF\
ZDV� IRXQG� EHWZHHQ� $6'� DQG� (26� �0 ������ PV�� 6' ������ $� PDLQ
HٶHFW� RI� HPRWLRQ� ZDV� VLJQLٽFDQW� �)��������  ������ S��������� 1���
ODWHQF\�ZDV�OHVV�WR�KDSS\��0 ������PV��6' �����WKDQ�WR�VDG��0 �����
PV��6' ������S���������QHXWUDO��0 ������PV��6' ������S�������RU�IHDU
�0 ������PV��6' ������S�������H[SUHVVLRQV��1R�PDLQ�HٶHFW�RI�VLWH�ZDV
IRXQG�RQ�1����SHDN�ODWHQF\��)������� ������S ������

$Q� LQWHUDFWLRQ� EHWZHHQ� JURXSV�� HPRWLRQ�� VLWH� DQG� ODWHUDOLW\� ZDV
REVHUYHG� �)��������  ������ S�������� 3RVW�KRF� DQDO\VLV� UHYHDOHG� WKDW� DW
WKH�2��HOHFWURGH�(26�FRPSDUHG�WR�7'�H[KLELWHG�SURORQJHG�ODWHQF\�WR
IHDU��KDSSLQHVV��QHXWUDO� DQG� WR� VDGQHVV� �S�������DW�3��� DQG� WR�QHXWUDO

�S������� DQG� VDGQHVV� �S������� DW� 3��� $6'� SDWLHQWV� FRPSDUHG� WR� 7'
VKRZHG�GHOD\HG�ODWHQF\�WR�VDGQHVV�DW�3���S��������KDSSLQHVV��S������
DQG� VDGQHVV� �S������� DW� 2��� KDSSLQHVV� �S�������� IHDU� �S������� DQG
VDGQHVV��S�������DW�2���0RUHRYHU��SDWLHQWV�ZLWK�$6'�FRPSDUHG�WR�WKH
(26�JURXS�KDG�D�ORQJHU�1����ODWHQF\�WR�IHDU�DW�2���S��������7DEOH����

&RUUHODWLRQV�EHWZHHQ�WKH�3����DQG�1����FRPSRQHQWV�DQG
FOLQLFDO�YDULDEOHV

&RUUHODWLRQV�EHWZHHQ�FOLQLFDO�YDULDEOHV��DJH��,4��3$166��6$16�DQG
7/&� VFRUHV�� DQG� FKORUSURPD]LQH� GRVH� HTXLYDOHQW�� DQG� WKH� SHDN
DPSOLWXGH� DQG� ODWHQF\� RI� 3���� DQG� 1���� ZHUH� HYDOXDWHG� XVLQJ
3HDUVRQVͤ�U�WHVW�

&RUUHODWLRQV�EHWZHHQ�WKH�VHYHULW\�RI�3$166��6$16�DQG�7/&�ZHUH
HYDOXDWHG� LQ� WKH� (26� JURXS� XVLQJ� 3HDUVRQVͤ� U� WHVW�� НHUH� ZDV� D
VLJQLٽFDQW� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� 3���� SHDN� DPSOLWXGH� DQG
3$166�JHQHUDO�SV\FKRSDWKRORJ\�VFDOH��U ��������S��������6$16�DORJLD
�U � ������� S������� DQG� JOREDO� UDWLQJV� �U � ������� S������� DW� 2��� IRU
QHXWUDO�IDFLDO�H[SUHVVLRQ�

$� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� 1���� SHDN� ODWHQF\� DQG� 3$166
JHQHUDO� SV\FKRSDWKRORJ\� VFDOH� �U ������ S�������� 3$166
GLVRUJDQL]DWLRQ� GLPHQVLRQ� �LQFOXGLQJ� FRQFHSWXDO� GLVRUJDQL]DWLRQ�
GLٹFXOW\� LQ� DEVWUDFW� WKLQNLQJ�� GLVRULHQWDWLRQ� DQG� SRRU� DWWHQWLRQ�
�U ������ S�������� 3$166� WRWDO� VFRUH� �U ������ S�������� 6$16� DORJLD
�U ������S�������DQG�ZLWK�WKH�7/&��U ������S��������DW�3��IRU�VDGQHVV
ZDV�REVHUYHG�

1R�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�3����ODWHQF\�RU�1����DPSOLWXGH
DQG�WKH�UDWLQJ�VFDOHV�IRU�VFKL]RSKUHQLD�

)LQDOO\��QR�VLJQLٽFDQW�FRUUHODWLRQ�ZDV�REVHUYHG�EHWZHHQ�3����1���
DPSOLWXGH�RU�ODWHQF\�YDOXHV�DQG�WKH�FKORUSURPD]LQH�GRVH�HTXLYDOHQW�LQ
WKH�WUHDWHG�VXEMHFWV�LQ�(26�RU�$6'�JURXS��S!������

)LJXUH� ��� *UDQG� DYHUDJH� ZDYHIRUPV� IRU� HDFK� HPRWLRQ� �QHXWUDO�
KDSS\��VDG�� IHDU��DW�SRVWHULRU�HOHFWURGHV� IRU� WKH�(26��$6'�DQG�7'
JURXSV�

&LWDWLRQ� %RQQDUG�&RXWRQ� 9�� 'RU� (�� 6DQWRV� $�� %HQRLW� 0�� $VNHQD]\� )� ������� (PRWLRQDO� )DFH� 3HUFHSWLRQ�� (YHQW�5HODWHG� 3RWHQWLDOV� �(536�
&RQWULEXWLRQ� WR� 'LIIHUHQWLDWH� 6FKL]RSKUHQLD� DQG� $XWLVP� 6SHFWUXP� 'LVRUGHUV� LQ� $GROHVFHQWV�� $XWLVP�2SHQ� $FFHVV� ��� ��������� GRL�
������������������������
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)LJXUH����*UDQG�DYHUDJH�ZDYHIRUPV�IRU�IHDU�DQG�QHXWUDO�HPRWLRQ�DW
2��IRU�WKH�(26��$6'�DQG�7'�JURXS�

)LJXUH����*UDQG�DYHUDJH�ZDYHIRUPV� IRU� DOO� HPRWLRQV� DW�2�� IRU� WKH
(26��$6'�DQG�7'�JURXS�

�
(26 $6' 7'

1HXWUDO +DSS\ 6DG )HDU 1HXWUDO +DSS\ 6DG )HDU 1HXWUDO +DSS\ 6DG )HDU
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9ROWDJH
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/DWHQF\
�PV� ��������� ������� ��������� ����� ������� ��������� ��������� ��������� ��������� ��������� ��������� ���������
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/DWHQF\
�PV� ��������� ������� ��������� ��������� ��������� ��������� ��������� ��������� ������� ������� ��������� �������
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9ROWDJH
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/DWHQF\
�PV� ������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ������� �������

7DEOH����3HDN�3����DPSOLWXGHV�DQG�ODWHQFLHV�DYHUDJHG�LQ�(26��$6'�DQG�7'�DGROHVFHQWV��5HVXOWV��PHDQ�DQG�VWDQGDUG�GHYLDWLRQ��DUH�SUHVHQWHG�IRU
HDFK�JURXS��(26��$6'��7'��DW�VLWHV�2���2]��2��JLYLQJ�YROWDJH��μ9��DQG�ODWHQF\��PV��IRU�HDFK�HPRWLRQ�

&LWDWLRQ� %RQQDUG�&RXWRQ� 9�� 'RU� (�� 6DQWRV� $�� %HQRLW� 0�� $VNHQD]\� )� ������� (PRWLRQDO� )DFH� 3HUFHSWLRQ�� (YHQW�5HODWHG� 3RWHQWLDOV� �(536�
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7DEOH����3HDN�1����DPSOLWXGHV�DQG�ODWHQFLHV�DYHUDJHG�LQ�(26��$6'�DQG�7'�DGROHVFHQWV�5HVXOWV��PHDQ�DQG�VWDQGDUG�GHYLDWLRQ��DUH�SUHVHQWHG�IRU
HDFK�JURXS��(26��$6'��7'��DW�VLWHV�3���3���2���2��JLYLQJ�YROWDJH��μ9��DQG�ODWHQF\��PV��IRU�HDFK�HPRWLRQ�

'LVFXVVLRQ
НLV�VWXG\�LQYHVWLJDWHG�WKH�(53V��3����DQG�1����FRPSRQHQWV��LQ

D� YLVXDO� WDVN� RI� HPRWLRQDO� IDFH� SHUFHSWLRQ� LQ� (26�� $6'� DQG� 7'
DGROHVFHQWV�� :H� K\SRWKHVL]HG� WKDW� WKH� HOHFWURSK\VLRORJLFDO� SDWWHUQV
REVHUYHG� LQ� (26� DQG� $6'� ZRXOG� GLٶHU� IURP� WKRVH� IRXQG� LQ� 7'
SDUWLFLSDQWV�� DQG� WKDW� DQDO\VLV� RI� (53� FRPSRQHQW� IHDWXUHV� ZRXOG
VXJJHVW� VSHFLٽF� PHFKDQLVPV� WKDW� ZRXOG� GLٶHUHQWLDWH� (26� DQG� $6'
SDWLHQWV�� НLV� LV� WKH� �UVWٽ VWXG\� WR� FRPSDUH� HPRWLRQDO� SHUFHSWLRQ
EHWZHHQ�WKHVH�WKUHH�JURXSV�RI�DGROHVFHQWV��DV�IDU�DV�ZH�NQRZ�

5HVXOWV�LQGLFDWHG�WKDW�ERWK�(26�DQG�$6'�DGROHVFHQWV�VKRZHG
LPSDLUPHQWV� LQ� HPRWLRQDO� IDFH� SURFHVVLQJ�� EXW� GLVWLQFW� SDWWHUQV�ZHUH
REVHUYHG�LQ�HDFK�GLVRUGHU��)LUVWO\��LQ�(26��LPSDLUPHQWV�ZHUH�REVHUYHG
LQ�WKH�3����DPSOLWXGH�ZKLOH�QR�VLJQLٽFDQW�GLٶHUHQFH�ZDV�IRXQG�LQ�WKLV
FRPSRQHQW� EHWZHHQ� WKH� $6'� DQG� 7'� JURXSV��НH� (26� JURXS� DOVR
H[KLELWHG� D� GHOD\� LQ� WKH� ͦIDFH�VHQVLWLYHͧ� 1���� FRPSRQHQW� LQ� VSHFLٽF
HPRWLRQ�DQG�VLWHV��2XWFRPHV�LQ�(26�DOVR�VXJJHVWHG�WKDW�GLVUXSWLRQ�LQ
HPRWLRQDO� IDFH� SHUFHSWLRQ� ZDV� FRUUHODWHG� WR� FOLQLFDO� V\PSWRPV� RI
VFKL]RSKUHQLD�� )XUWKHUPRUH�� WKH�$6'� JURXS� VKRZHG� QR� DOWHUDWLRQ� RI
WKH� 3���� FRPSRQHQW�� ZKLOH� LW� ZDV� DOWHUHG� LQ� (26�� 5HVXOWV� LQ� $6'
PRVWO\� UHSRUWHG� D�PDLQ�HٶHFW� RI� JURXS�RQ�1���� ODWHQF\�� DGROHVFHQWV
ZLWK�$6'�FRPSDUHG�WR�7'�VKRZHG�D�VSHFLٽF�1����ODWHQF\�GHOD\�

2XUٽ�UVW�PDLQ�UHVXOW�ZDV�WKH�REVHUYDWLRQ�RI�VPDOOHU�3����SHDN
DPSOLWXGH�LQ�WKH�(26�JURXS�FRPSDUHG�WR�WKH�7'�JURXS��IRU�ERWK�IHDU
DQG�QHXWUDO�H[SUHVVLRQ�DW�WKH�RFFLSLWDO�VLWH�2���(DUO\�YLVXDO�SURFHVVLQJ
RI� WKHVH� HPRWLRQDO� IDFHV� FRXOG� EH� GLVUXSWHG� LQ� (26�� 6LPLODU
LPSDLUPHQW� KDV� EHHQ� GHVFULEHG� LQ� DGXOW� VWXGLHV�� VXJJHVWLQJ
LQDSSURSULDWH� UHDFWLRQV� WR� IHDU� DQG� SRWHQWLDOO\� WKUHDWHQLQJ� VLWXDWLRQV
>��������@�� 2XU� UHVXOW� KLJKOLJKWHG� WKH� VDPH� WUDLW� LQ� DQ� DGROHVFHQW
SRSXODWLRQ�� ZKLFK� PD\� VXJJHVW� D� GHYHORSPHQWDO� PDUNHU� IRU
VFKL]RSKUHQLD��НH� (26� JURXS� DOVR� H[KLELWHG� D� GHOD\� LQ� WKH� ͦIDFH�
VHQVLWLYHͧ� 1���� FRPSRQHQW� RQO\� LQ� VSHFLٽF� HPRWLRQ� DQG� VLWHV�

([SHUWLVH� LQ� UHFRJQL]LQJ� IDFHV� LV� DOWHUHG� LQ� VFKL]RSKUHQLD�� ZLWK
SURORQJHG�KROLVWLF� IDFH�DVVHVVPHQW� >�����@�� ,QWHUHVWLQJO\�� WKLV� HPRWLRQ
DQG� VLWH�VSHFLٽF� GLVUXSWLRQ� ZDV� FRUUHODWHG� WR� FOLQLFDO� V\PSWRPV� RI
VFKL]RSKUHQLD� HYDOXDWHG� E\� FOLQLFDO� UDWLQJ� VFDOHV�� 9HQWXUD� DQG
FROOHDJXHV� KDYH� DOVR� VKRZQ� WKDW� IDFLDO� UHFRJQLWLRQ� DQG� HPRWLRQ
SURFHVVLQJ� DUH� OLQNHG� WR� GLVRUJDQL]DWLRQ� DQG� QHJDWLYH� V\PSWRPV�
VXJJHVWLQJ� WKDW� WKH� SUHVHQFH� RI� WKHVH� V\PSWRPV� PLJKW� GLVUXSW� WKH
ͦIXQGDPHQWDO� FRJQLWLYH� SURFHVVͧ� >��@�� ,Q� WKH� IXWXUH�� WKH� UROH� RI
GLVRUJDQL]DWLRQ� LQ� HDUO\� RQVHW� VFKL]RSKUHQLD� VKRXOG� EH� VSHFLٽHG
>�����@�

6HFRQGO\��UHVXOWV�IRU�WKH�$6'�JURXS�FRPSDUHG�WR�7'�DGROHVFHQWV
ZHUH�GLٶHUHQW� IURP� WKRVH� RI� (26� JURXS��НH�$6'� JURXS� VKRZHG�QR
DOWHUDWLRQ�RI� WKH�3����FRPSRQHQW��ZKLOH� LW�ZDV�DOWHUHG� LQ�(26��:HEE
DQG� 2ͤ&RQQRU�� ERWK� VXJJHVW� WKDW� HDUO\� (53� UHVSRQVHV� WR� HPRWLRQDO
IDFHV� LQ�$6'�PD\�QRW�EH�DٶHFWHG��+RZHYHU�� WKHٽ�QGLQJV� LQ� WKH�3���
FRPSRQHQW� DFURVV� VWXGLHV� DUH� RіHQ� FRQWUDGLFWRU\� >�����������@��НLV
GLVFUHSDQF\�FRXOG�EH�DWWULEXWHG�WR�WKH�KHWHURJHQHLW\�RI�,4��WKH�VHYHULW\
RI�WKH�DXWLVWLF�GLVRUGHU��DQG�WKH�WDVN�GHVLJQ�YDULDELOLW\�DFURVV�VWXGLHV�

,Q� RXU� VWXG\�� WKH� VLJQLٽFDQW� GLٶHUHQFHV� EHWZHHQ� $6'� DQG� 7'
DGROHVFHQWV�RFFXUUHG�VSHFLٽFDOO\�ZLWKLQ� WKH�1���� ODWHQF\�GXULQJ� IDFH
SURFHVVLQJ��НLVٽ�QGLQJ�VXJJHVWV�WKDW�SDWLHQWV�ZLWK�$6'�DUH�LPSDLUHG
DW�SURFHVVLQJ�HPRWLRQDO�IDFHV�FRQٽJXUDWLRQV�DQG�WDNH�ORQJHU�WR�UHFUXLW
QHXURQDO� QHWZRUNV� LQYROYHG� LQ� FRQٽJXUDO� IDFH� SURFHVVLQJ� >��������@�
НLV� GLVUXSWLRQ� LQ� FRQٽJXUDO� IDFH� SURFHVVLQJ� LQ� $6'� UHVXOWV� IURP
JUHDWHU�UHOLDQFH�RQ�LQGLYLGXDO�IDFLDO�IHDWXUHV��DQG�D�WHQGHQF\�WR�IDYRXU
ORFDO�RYHU�FRQٽJXUDWLRQDO�SURFHVVLQJ�>�����@��НXV��SDWLHQWV�ZLWK�$6'
H[KLELWHG�GHOD\HG�1����ODWHQFLHV�WR�IDFHV�EXW�QRW�WR�REMHFWV��VXJJHVWLQJ
VORZHU�SURFHVVLQJ�RI� IDFLDO� LQIRUPDWLRQ� LQ�$6'�>�����@��)XUWKHUPRUH�
I05,�VWXGLHV�VKRZHG�GLVWLQFWLYH�QHXUDO�DFWLYLW\�LQ�WKH� VͦRFLDO�EUDLQͧ�LQ
$6'�� ZLWK� JUHDWHU� DFWLYDWLRQ� LQ� WKH� DQWHULRU� FLQJXODWH� J\UXV� DQG� WKH
VXSHULRU�WHPSRUDO�OREH�>��@�

&LWDWLRQ� %RQQDUG�&RXWRQ� 9�� 'RU� (�� 6DQWRV� $�� %HQRLW� 0�� $VNHQD]\� )� ������� (PRWLRQDO� )DFH� 3HUFHSWLRQ�� (YHQW�5HODWHG� 3RWHQWLDOV� �(536�
&RQWULEXWLRQ� WR� 'LIIHUHQWLDWH� 6FKL]RSKUHQLD� DQG� $XWLVP� 6SHFWUXP� 'LVRUGHUV� LQ� $GROHVFHQWV�� $XWLVP�2SHQ� $FFHVV� ��� ��������� GRL�
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НLUGO\��ZKLOH�GLYHUJHQW�SDWWHUQV�RI�LPSDLUPHQW�KDYH�HPHUJHG�LQ
GHVFULSWLRQV�RI�(26�DQG�$6'��RXU�VWXG\�SURYLGHG�WKH�RSSRUWXQLW\�WR�D
GLUHFW� FRPSDUDWLYH� VWXG\� RI� (26� DQG� $6'� SDWLHQWV�� ,PSDLUPHQWV� LQ
(26� LQYROYHG� WKH�3���� DPSOLWXGH��ZKLFK�ZDV�XQDٶHFWHG� LQ� WKH�$6'
JURXS��НLV�GLٶHUHQFH�EHWZHHQ�(26�DQG�$6'�KDV�QRW�EHHQ�SUHYLRXVO\
GHVFULEHG�� ,W� FRXOG� XQGHUOLQH� GLٶHUHQW� SURFHVVLQJ� VWUDWHJLHV�
UHLQIRUFLQJ� WKH� LGHD� RI� ͦD� PRUH� JOREDO� GHٽFLW� HQ� YLVXDO� SURFHVVLQJ
GHٽFLWͧ� LQ� VFKL]RSKUHQLFV� >��@�� 0RUHRYHU�� WKH� 3���� FRPSRQHQW� LV
FRQVLGHUHG� DV� DQ� DWWHQWLRQ� PDUNHU� >��@�� $FFRUGLQJ� WR� 2ͤ&RQQRU�
DGROHVFHQWV�ZLWK�$6'�FRXOG�LPSURYH�WKHLU�DELOLW\�WR�IRFXV�DWWHQWLRQ�RQ
IDFHV�� VXJJHVWLQJ� WKDW� HDUO\� GLDJQRVLV�� LQWHUYHQWLRQ� DQG� VRFLDO� VNLOOV
WUDLQLQJ� ZRXOG� EH� RI� EHQHٽW� >��@�� '\VIXQFWLRQV� LQ� $6'� DGROHVFHQWV
ZHUH�VSHFLٽFDOO\�UHODWHG�WR�D�FULWLFDO�GHOD\�RI�WKH�IDFH�1����FRPSRQHQW�
DOVR�FRPSDUHG�WR�(26��XQGHUOLQLQJ�PDLQ�GLVUXSWLRQ�LQ�IDFH�SURFHVVLQJ
LQ�DXWLVP�>��@�

НH�FXUUHQW�VWXG\�KDV�VRPH�OLPLWDWLRQV��WKH�YDULDEOH�VH[�UDWLR�DFURVV
JURXSV� LQKHUHQW� WR� WKH� RYHUUHSUHVHQWDWLRQ� RI�PDOHV� LQ� $6'�� DQG� WKH
SRVVLEOH�HٶHFWV�RI�SV\FKRWURSLF�PHGLFDWLRQ�>��@��НH�PDMRU�VWUHQJWK�RI
WKLV� VWXG\� ZDV� WR� FRPSDUH� (26� DQG� $6'� XVLQJ� WKH� VDPH� HPRWLRQDO
IDFH� SHUFHSWLRQ� GHVLJQ�� $EQRUPDOLWLHV� LQ� WKH� HOHFWURSK\VLRORJLFDO
SURFHVVHV� DQG� VSHFLٽF� GLٶHUHQFHV� LQ� WKH� (53� FRPSRQHQWV� VXJJHVWHG
VSHFLٽF�PHFKDQLVPV�EHWZHHQ�(26�DQG�$6'��UHLQIRUFLQJ�WKH�LGHD�WKDW
VLPLODULWLHV� LQ� VRFLDO� G\VIXQFWLRQ� GHULYH� IURP� GLVRUGHU�VSHFLٽF
PHFKDQLVPV� DQG� SDWKZD\V�� 6HYHUDO� FOLQLFDO� LPSOLFDWLRQV� FRXOG� UHVXOW
IURP�WKHVH�FRQFOXVLRQV�

НLV�SUHOLPLQDU\�VWXG\�KLJKOLJKWHG�DUHDV�IRU�IXWXUH�ZRUN�WR
FRPSOHWH�SHUVSHFWLYHV�LQ�XQGHUVWDQGLQJ�WKHVH�WZR�QHXURGHYHORSPHQWDO
GLVHDVHV�� 'LVWLQFWLYH� (53� SDWWHUQV� HPHUJHG� LQ� WKHVH� GLVRUGHUV�
VXJJHVWLQJ� GLVWLQFW� EUDLQ�PHFKDQLVPV� LQ� VSLWH� RI� WKH� ͦKLJK� GHJUHH� RI
VLPLODULW\ͧ� LQ� VRFLDO� FRJQLWLYH� LPSDLUPHQW� DQG� FͦRPSDUDEOH� OHYHOVͧ� RI
UHGXFWLRQ�LQ�QHXUDO�DFWLYDWLRQ�>��������@��0RUH�WKDQ�KHOSLQJ�FODULI\LQJ
WKH�GLVVRFLDWLYH�IHDWXUHV�DQG�GLVWLQFW�GHYHORSPHQWDO�WUDMHFWRULHV�RI�(26
DQG�$6'��KLJKOLJKWLQJ�WKLV�GLYHUJHQW�SURFHVV�SURYLGHG�D�FOLQLFDO�EHQHٽW
E\� SURPRWLQJ� WKH� GHYHORSPHQW� RI� ͦWDLORUHG� WUHDWPHQW� HٶRUWVͧ� >�@�
6SHFLٽF� VRFLDO� FRJQLWLYH� UHPHGLDWLRQ� DSSURDFKHV� WKDW� LPSURYH
IXQFWLRQDO� RXWFRPH� LQ� VFKL]RSKUHQLD� DQG� $6'� VKRXOG� EH� GHYHORSHG
>�����@�� 3URJUDPV� VXFK� DV� WUDLQLQJ� RI� DٶHFW� UHFRJQLWLRQ� WDUJHWLQJ
HPRWLRQ� LPSDLUPHQWV� LQ� VFKL]RSKUHQLD�� RU� FRJQLWLYH� WUDLQLQJ
WHFKQRORJLHV� VXFK� DV� DQ� DYDWDU� DVVLVWDQW� LQ� $6'� IRU� LPSURYHPHQW� RI
IDFLDO�UHFRJQLWLRQ�VKRXOG�EH�HQFRXUDJHG�>�����@�

2XUٽ�QGLQJV�LQ�DGROHVFHQWV�ZLWK�(26�DOVR�VXJJHVWHG�WKDW�WKHVH
LPSDLUPHQWV�DSSHDU�LQ�HDUO\�VWDJHV�RI�WKH�GLVHDVH�FRXUVH��$FFRUGLQJ�WR
:¸OZHU�� WKLV� LPSDLUPHQW� FRXOG� SUHFHGH� WKH� RQVHW� RI� WKH� LQLWLDO
SV\FKRWLF� HSLVRGH�� VXJJHVWLQJ� D� GHYHORSPHQWDO� SURFHVV� RI� HPRWLRQDO
LPSDLUPHQWV�LQ�VFKL]RSKUHQLD�>��@��)XWXUH�VWXGLHV�DUH�QHHGHG�WR�FODULI\
WKLV� LPSDLUPHQW�DQG� WR�KHOS�GHYHORS�VSHFLٽF� DQG�HDUOLHU� LQWHUYHQWLRQ
DSSURDFKHV�LQ�DGROHVFHQWV�ZLWK�(26�DQG�$6'�

$FNQRZOHGJPHQWV
НLV�ZRUN�ZDV�VXSSRUWHG�E\�WKH�8QLYHUVLW\�+RVSLWDO�RI�1LFH��)UDQFH

����$2,������ НH� DXWKRUV� JUDWHIXOO\� DFNQRZOHGJH� WKH� &R%7HN
�&RJQLWLRQ�%HKDYLRXU�7HFKQRORJ\�� DQG�/$3&26� UHVHDUFK�XQLWV� �(YD
/H� *DOO� DQG� *DOLQD� ,DNLPRYD�� IURP� WKH� 1LFH� 6RSKLD�$QWLSROLV
8QLYHUVLW\� �816��� НH� DXWKRUV� ZRXOG� OLNH� WR� WKDQN� DOO� VWXG\
SDUWLFLSDQWV�IRU�WKHLU�FRQWULEXWLRQ�

5HIHUHQFHV
�� 6WRQH�:��,JXFKL�/��������'R�$SSDUHQW�2YHUODSV�EHWZHHQ�6FKL]RSKUHQLD

DQG� $XWLVWLF� 6SHFWUXP� 'LVRUGHUV� 5HپHFW� 6XSHUٽFLDO� 6LPLODULWLHV� RU
(WLRORJLFDO� &RPPRQDOLWLHV"� 1RUWK� $PHULFDQ� -RXUQDO� RI� 0HGLFLQH� DQG
6FLHQFH�������͡����

�� 6DVVRQ�1-�� 3LQNKDP�$(��&DUSHQWHU�./�� %HOJHU�$� �������НH�EHQHٽW� RI
GLUHFWO\� FRPSDULQJ� DXWLVP� DQG� VFKL]RSKUHQLD� IRU� UHYHDOLQJ�PHFKDQLVPV
RI�VRFLDO�FRJQLWLYH�LPSDLUPHQW��-�1HXURGHY�'LVRUG�����������

�� +DUYH\� 3'�� 3HQQ� '� ������� 6RFLDO� FRJQLWLRQ�� WKH� NH\� IDFWRU� SUHGLFWLQJ
VRFLDO� RXWFRPH� LQ� SHRSOH� ZLWK� VFKL]RSKUHQLD"� 3V\FKLDWU\� �(GJPRQW�� ��
������

�� /XJQHJ§UG�7��8QHQJH�+DOOHUE¦FN�0��+M¦UWKDJ�)��*LOOEHUJ�&��������6RFLDO
FRJQLWLRQ� LPSDLUPHQWV� LQ� $VSHUJHU� V\QGURPH� DQG� VFKL]RSKUHQLD�
6FKL]RSKU�5HV��������������

�� &RXWXUH� 6� �������НH� )XQFWLRQDO� 6LJQLٽFDQFH� RI� 6RFLDO� &RJQLWLRQ� LQ
6FKL]RSKUHQLD��$�5HYLHZ��6FKL]RSKUHQLD�%XOOHWLQ�����6XSSOHPHQW�����6��͡
6���

�� (GZDUGV� -��� -DFNVRQ� +-�� 3DWWLVRQ� 3(� ������� (PRWLRQ� UHFRJQLWLRQ� YLD
IDFLDO� H[SUHVVLRQ� DQG� DٶHFWLYH� SURVRG\� LQ� VFKL]RSKUHQLD�� D
PHWKRGRORJLFDO�UHYLHZ��&OLQ�3V\FKRO�5HY�������������

�� $GGLQJWRQ�-��3LVNXOLF�'��3HUNLQV�'��:RRGV�6:��/LX�/��HW�DO���������$ٶHFW
UHFRJQLWLRQ�LQ�SHRSOH�DW�FOLQLFDO�KLJK�ULVN�RI�SV\FKRVLV��6FKL]RSKU�5HV�����
������

�� (GZDUGV� -�� 3DWWLVRQ� 3(�� -DFNVRQ� +-�� :DOHV� 5-� ������� )DFLDO� DٶHFW� DQG
DٶHFWLYH� SURVRG\� UHFRJQLWLRQ� LQ� �UVW�HSLVRGHٽ VFKL]RSKUHQLD�� 6FKL]RSKU
5HV�������������

�� 0DQGDO�0.��3DQGH\�5��3UDVDG�$%��������)DFLDO�H[SUHVVLRQV�RI�HPRWLRQV
DQG�VFKL]RSKUHQLD��D�UHYLHZ��6FKL]RSKU�%XOO�������������

��� &ROOLQ�/��%LQGUD�-��5DMX�0��*LOOEHUJ�&��0LQQLV�+��������)DFLDO�HPRWLRQ
UHFRJQLWLRQ�LQ�FKLOG�SV\FKLDWU\��D�V\VWHPDWLF�UHYLHZ��5HV�'HY�'LVDELO����
����������

��� +DEHO�8��.UDVHQEULQN�,��%RZL�8��2WW�*��6FKQHLGHU�)��������$�VSHFLDO�UROH
RI�QHJDWLYH�HPRWLRQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�VFKL]RSKUHQLD�DQG
RWKHU�SV\FKRVHV��3V\FKLDWU\�5HV�����������

��� 5RGG\� 6��7LHGW� /��.HOOHKHU� ,��&ODUNH�0&��0XUSK\� -�� HW� DO�� ������� )DFLDO
HPRWLRQ� UHFRJQLWLRQ� LQ� DGROHVFHQWV� ZLWK� SV\FKRWLF�OLNH� H[SHULHQFHV�� D
VFKRRO�EDVHG� VDPSOH� IURP� WKH� JHQHUDO� SRSXODWLRQ�� 3V\FKRO� 0HG� ���
����������

��� +DUPV�0%��0DUWLQ�$��:DOODFH�*/��������)DFLDO�HPRWLRQ�UHFRJQLWLRQ�LQ
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