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)LJXUH���������9LVXDOL]DWLRQ���RI���'DWD���0HDVXUHPHQW���3RLQWV���,QFOXGHG���DQG���([FOXGHG����������� ���������� ��

)LJXUH���������(FRFLW\���)UDPHZRUNV����(FRFLW\���%XLOGHUV���������� �� ���������� ��

)LJXUH���������(FRFLW\�������&RQGLWLRQV����(FRFLW\���%XLOGHUV���������� �� ���������� ��

)LJXUH���������%LQDXUDO���+HDG����6RXUFH����%LQDXUDO���(QWKXVLDVW���������� ���������� ��

)LJXUH���������6RXQGERRN���6,186����6RXUFH����05$���������� ���������� ��

)LJXUH���������2QH���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���,QVLGH���ZLWK��������� ���������� ��

)LJXUH���������7KLUG���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���,QVLGH���ZLWK��������� ���������� ��

)LJXUH���������2QH���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���2XWVLGH���ZLWK��������� ���������� ��

)LJXUH���������7KLUG���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���2XWVLGH���ZLWK��������� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������������� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������������� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW������������� �� ���������� ��
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)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW����������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW����������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW�������������� �� ���������� ��

)LJXUH���������%&,7���(WKLF���%RDUGV���&HUWLILFDWH� ���������� ��
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7DEOH���RI���7DEOHV� ��

7DEOH�����������&LW\���([SRVXUH���/HYHO���IRU���2XWGRRU���&RPPXQLW\����:+2���������� ����������� ��

7DEOH��������1RLVH���IURP���6SHFLILF���6RXUFH���5HJXODWLRQ����&LW\���RI���9DQFRXYHU���������� �� ����������� ��

7DEOH��������$VVLJQHG���6FDOH���9DOXHV���WR���5DWLQJ���6FDOHV���RI���0HWKRG���$���DQG����������� ����������� ��

7DEOH��������9HUEDO���$QVZHU���IRU���$QQR\DQFH���4XHVWLRQ��������� ����������� ��

7DEOH��������7KH���5HODWLRQVKLS���EHWZHHQ���1XPHULFDO���,QGH[����11$,����DQG����������� ����������� ��

7DEOH��������3HUFHLYHG���75���VFDOH����:DWWV����*�5���HW���DO����������� ����������� ��

7DEOH��������6RXQG���3RZHU���/HYHO���DQG���6RXQG���3UHVVXUH���/HYHO���DW���HDFK���3RLQW� ����������� ��

7DEOH��������%LRSKRQ\�$QWURSKRQ\���5DWLR���DW���HDFK���'DWD���0HDVXUHPHQW���3RLQW� ����������� ��

7DEOH��������1'6,���9DOXHV���2EWDLQHG���IURP���HDFK���'DWD���0HDVXUHPHQW���3RLQW� �� ����������� ��

7DEOH���������3$���9DOXHV���2EWDLQHG���IURP���HDFK���'DWD���0HDVXUHPHQW���3RLQW� �� �� ����������� ��

7DEOH���������76/9���9DOXHV���2EWDLQHG���IURP���HDFK���'DWD���0HDVXUHPHQW���3RLQW� �� ����������� ��

7DEOH���������6*&���9DOXHV���2EWDLQHG���IURP���HDFK���'DWD���0HDVXUHPHQW���3RLQW� �� ����������� ��

7DEOH���������6XPPDU\���RI���$FRXVWLF���,QGLFDWRUV���$QDO\VLV� ����������� ��

7DEOH���������6RXQGVFDSH���1RWH���DW���HDFK���'DWD���0HDVXUHPHQW���3RLQW� ����������� ��

7DEOH���������$QDO\VLV���RI���7D[RQRP\���,� ����������� ��

7DEOH���������$QDO\VLV���RI���7D[RQRP\���,,� ���������� ��

7DEOH���������$QDO\VLV���RI���7D[RQRP\���,,,� ���������� ��

7DEOH���������$OO���'DWD����:HHNGD\���DQG���:HHNHQG����%LQDU\���/RJLVWLF���5HJUHVVLRQ���$QDO\VLV��� ���������� ��

7DEOH���������3V\FKRDFRXVWLF���$QQR\DQFH����3$����9DOXHV���WKDW���3UHGLFW����������� ���������� ��

7DEOH���������/RXGQHVV����1����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV����������� ���������� ��

7DEOH���������/RXGQHVV���0D[LPXP����1PD[����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW������������������� ��

7DEOH���������/RXGQHVV���3HUFHQWLOH����1�����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW����������������������� ��

7DEOH���������:HLJKWHG���6RXQG���3RZHU���/HYHO����/$HT�3D����9DOXHV���WKDW��������� ���������� ��

7DEOH���������:HHNGD\���'DWD���%LQDU\���/RJLVWLF���5HJUHVVLRQ���$QDO\VLV��� ���������� ��

7DEOH���������3V\FKRDFRXVWLF���$QQR\DQFH����3$����9DOXHV���WKDW���3UHGLFW����������� �� ���������� ��

7DEOH���������/RXGQHVV����1����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW��������� �� ���������� ��

7DEOH���������/RXGQHVV���0D[LPXP����1PD[����9DOXHV���WKDW���3UHGLFW��������� �� ���������� ��

7DEOH���������/RXGQHVV���3HUFHQWLOH����1�����9DOXHV���WKDW���3UHGLFW��������� �� �� ���������� ��

7DEOH���������:HLJKWHG���6RXQG���3RZHU���/HYHO����/$HT����9DOXHV���WKDW���3UHGLFW��� ���������� ��

7DEOH���������3V\FKRDFRXVWLF���$QQR\DQFH����3$����9DOXHV���WKDW���3UHGLFW����������� �� ���������� ��

7DEOH���������/RXGQHVV����1����9DOXHV���WKDW���3UHGLFW����������� �� ���������� ��

7DEOH���������/RXGQHVV���0D[LPXP����1PD[����9DOXHV���WKDW���3UHGLFW����������� �� ���������� ��

7DEOH���������/RXGQHVV���3HUFHQWLOH����1�����9DOXHV���WKDW���3UHGLFW����������� ���������� ��
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7DEOH���������:HLJKWHG���6RXQG���3RZHU����/HYHO����/$HT����9DOXHV���3UHGLFW������������ ���������� ��

7DEOH���������6XPPDU\���RI���%LQDU\���/RJLVWLF���5HJUHVVLRQ���$QDO\VLV� ���������� ��

7DEOH���������6RXQG���4XDOLW\���=RQH���YHUVXV���2XWVLGH���6RXQG���4XDOLW\���=RQH���7RWDO���6RXQG����������������� ��

7DEOH���������:LOGOLIH���6RXQG���7D[RQRP\���$QDO\VLV� ���������� ��

7DEOH���������:LQG���6RXQG���7D[RQRP\���$QDO\VLV� �� �� ���������� ��

7DEOH���������:DWHU���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������'RPHVWLF���$QLPDO���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������1RQ�0RWRULVHG���9HKLFOH���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������5RDGZD\���7UDIILF���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������5DLO���7UDIILF���6RXQG���7D[RQRP\���$QDO\VLV��� �� ���������� ��

7DEOH���������0DULQH���7UDIILF���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������$LU���7UDIILF���6RXQG���7D[RQRP\���$QDO\VLV� ���������� ��

7DEOH���������)RRWVWHSV���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������&RQVWUXFWLRQ���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������9HQWLODWLRQ���6RXQG���7D[RQRP\���$QDO\VLV��� �� ���������� ��

7DEOH���������5HFUHDWLRQ���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������(OHFWULFDO���,QVWDOODWLRQ���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������9RLFH���6SHHFK���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������9RLFH���6LQJLQJ���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������9RLFH���/DXJKWHU���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������0XVLF���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������2WKHU���+XPDQ���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������6XPPDU\���RI���6RXQG���7D[RQRP\���$QDO\VLV��� ���������� ��

7DEOH���������$FRXVWLF���&ULWHULD���DQG���5HTXLUHPHQW���$FFRUGLQJ���WR���:+2� ���������� ��

7DEOH���������6DPSOH���(FRFLW\���)UDPHZRUN�������6RXQG���4XDOLW\� ���������� ��

7DEOH���������%LQDU\���/RJLVWLF���5HJUHVVLRQ���RI���:HHNHQG���'DWD��� �� ���������� ��

7DEOH���������5DZ���'DWD���RI���/HT����/$HT���DQG���6*&��� ���������� ��

7DEOH���������5DZ���'DWD���RI���$QWURSKRQ\����%LRSKRQ\���DQG���%LR�$QWURSKRQ\���5DWLR����/HT��� ���������� ��

7DEOH���������5DZ���'DWD���RI���$QWURSKRQ\����%LRSKRQ\���DQG���%LR�$QWURSKRQ\���5DWLR����/$HT���� ���������� ��

7DEOH���������5DZ���'DWD���RI���1'6,��� ���������� ��

7DEOH���������5DZ���'DWD���RI���3V\FKRDFRXVWLF���$QQR\DQFH��� ���������� ��

7DEOH���������5DZ���'DWD���RI���76/9��� ���������� ��

7DEOH���������5DZ���6XUYH\���5HVXOW���4XHVWLRQ��������� ���������������������� ��

7DEOH���������5DZ���6XUYH\���5HVXOW���4XHVWLRQ��������� ���������� ��
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7DEOH���������5DZ���6XUYH\���5HVXOW���4XHVWLRQ���������� �� ���������� ��

7DEOH���������5DZ���6XUYH\���5HVXOW���4XHVWLRQ����������� ���������� ��

7DEOH���������:HDWKHU����7HPSHUDWXUH����:LQG���6SHHG����+XPLGLW\���'DWD� ���������� ��
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7DEOH���RI���(TXDWLRQ� ��

(TXDWLRQ��������1'6,��� ����������� ��

(TXDWLRQ��������%LR�$QWURSKRQ\� ����������� ��

(TXDWLRQ��������3OHDVDQWQHVV����3���� ����������� ��

(TXDWLRQ��������(YHQWIXOQHVV����(���� �� ����������� ��

(TXDWLRQ��������3V\FKRDFRXVWLF���$QQR\DQFH��� ����������� ��

(TXDWLRQ��������3V\FKRDFRXVWLF���$QQR\DQFH�������:V� �� �� ����������� ��

(TXDWLRQ��������3V\FKRDFRXVWLF���$QQR\DQFH�������:IU� ����������������������� ��

(TXDWLRQ��������/RXGQHVV� �� ����������� ��

(TXDWLRQ��������6KDUSQHVV� ����������� ��

(TXDWLRQ���������=ZLFNHU���6KDUSQHVV���:HLJKWLQJ���)XQFWLRQ� ����������� ��

(TXDWLRQ���������',1��������:HLJKWLQJ���)XQFWLRQ� �� ����������� ��

(TXDWLRQ���������$XUHV���:HLJKWLQJ���)XQFWLRQ� ����������� ��

(TXDWLRQ���������5RXJKQHVV��� �� ����������� ��

(TXDWLRQ���������)OXFWXDWLRQ���6WUHQJWK� �� �� ����������� ��

(TXDWLRQ���������7HPSRUDO���6RXQG���/HYHO���9DULDQFH� �� ����������� ��

(TXDWLRQ���������/$HT�������$�ZHLJKWHG���6RXQG���3UHVVXUH���/HYHO� ����������� ��

(TXDWLRQ���������6SHFWUDO���*UDYLW\���&HQWHU� �� ����������� ��

(TXDWLRQ���������7UDQTXLOLW\���5DWLQJ���7RRO� ����������� ��

(TXDWLRQ���������6HQVRU\���3OHDVDQWQHVV� �� ����������� ��
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*ORVVDU\� ��

$FXP��������XQLW���RI���VKDUSQHVV� ��
$XUHV��������PHWKRG�VWDQGDUG���RI���FDOFXODWLQJ���VKDUSQHVV���WDNLQJ���DEVROXWH���ORXGQHVV���LQWR���DFFRXQW� ��
DQWURSKRQ\� ���Į��� ��� ��SHUFHQWDJH� �RI� �PDQ�PDGH� �VRXQG� �IHDWXUHV� ��WUDIILF�� �FRQVWUXFWLRQ��QRLVH���� � � � � � � � � � �

PDFKLQHU\����HWF��� ��

%DODQFHG���6RXQGVFDSH��������VLJQDO���WR���QRLVH���UDWLR���LV���KLJK����FORVH���WR����+L�)L�VLWXDWLRQ� ��
%DUN��������XQLW���XVHG���LQ���FULWLFDO���EDQG���UDWH����VFDOH�������� ��
%LRSKRQ\�����ȕ����������SHUFHQWDJH���RI���ELR���VRXQG���IHDWXUHV���LQ���QDWXUH����ELUG���VRXQG����LQVHFWV����HWF��� ��

%XLOGLQJ��5HVHDUFK��(VWDEOLVKPHQW��(QYLURQPHQWDO��$VVHVVPHQW��0HWKRG���%5(($0������� � � � � � � �
VXVWDLQDEOH� �EXLOGLQJ� �FHUWLILFDWLRQ� �WKDW� �PDNHV� �VXUH� �EXLOGLQJ� �XVHUV� �DFKLHYH� �PD[LPXP��� � � � � � � � � �

FRPIRUW����SURGXFWLYLW\���DQG���WKHLU���ZHOO���EHLQJ�� ��

&DQDGD� �0RUWJDJH� �DQG� �+RXVLQJ� �&RUSRUDWLRQ� ��&0+&�� ��� ��VWDQGDUGV� �LQ� �&DQDGD�� � � � � � � � � �

UHJXODWLQJ���QRLVH���EDVHG���RQ���WUDIILF���DQG���UDLOZD\���QRLVH� ��

&ULWLFDO��EDQGV������IUHTXHQF\��EDQGZLGWK��ZKHUH��WKH��VHFRQG��WRQH��SHUFHSWLRQ��LQWHUIHUHV��ZLWK��� � � � � � � � � � � �

WKH���ILUVW���WRQH����ZKLFK���LV���NQRZQ���DV���PDVNLQJ����6FDOH����������%DUN�� ��

'HFLEHO����G%���������XQLW���IRU���VRXQG���OHYHO���SUHVVXUH���OHYHO����VRXQG���HQHUJ\� ��
'HFLEHO� ��G%$�� ��� ��XQLW� �IRU� ��VRXQG� �SUHVVXUH� �OHYHO� �PHDVXUHPHQW� �FDOFXODWHG� �LQ� �ORJDULWKPLF��� � � � � � � � � � � �

VFDOH� ��

',1������������PHWKRG�VWDQGDUG��RI��FDOFXODWLQJ��VKDUSQHVV��QRW��WDNLQJ��DEVROXWH��ORXGQHVV��LQWR��� � � � � � � � � � � �

DFFRXQW� ��

)UHTXHQF\� ��� ��UDWH� �RI� �YLEUDWLRQ�� �VRXQG��ZDYH��PHDVXUHG��RYHU��D��SHULRG��RI��WLPH���XQLW���+HUW]��� � � � � � � � � � � � � � �

�+]�� ��

*HRSKRQ\� ���Ȗ��� ��� ��SHUFHQWDJH� �RI� �QDWXUDO� �VRXQG� �WKDW� �H[LVWV� �LQ� �VRXQGVFDSH� ��ZLQG�� �ZDWHU���� � � � � � � � � � � � �

HDUWKTXDNH����HWF��� ��

+HUW]����+]���������XQLW���RI���IUHTXHQF\� ��

,QWHUQDWLRQDO� �&RPPLVVLRQ� �RI� �WKH� �%LRORJLFDO� �(IIHFWV� �RI� �1RLVH� ��,&%(1�� ��� �DQ��� � � � � � � � � � �

RUJDQL]DWLRQ���WKDW���VWDQGDUGL]HG���VXUYH\V���IRU���91$,���DQG���11$,���YDOXHV��� ���

,QWHUQDWLRQDO��(FRFLW\��)UDPHZRUN��DQG��6WDQGDUGV���,()6�������$Q��(FRFLW\��RUJDQL]DWLRQ��WKDW��� � � � � � � � � � �

HYDOXDWHV� �WKH� �FLW\¶V� �FDSDELOLW\� �WR� �JHW� �(FRFLW\� �FHUWLILFDWLRQ� �SOXV� �UHJXODWLQJ� �WKH� �(FRFLW\��� � � � � � � � � � � �

IUDPHZRUN� ��

/$HT� ��� ��$�ZHLJKWHG� �VRXQG� �SUHVVXUH��OHYHO�����HTXLYDOHQW��FRQWLQXRXV��VRXQG��SUHVVXUH��OHYHO���� � � � � � � � � � � �

G%$� ��

��
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/HDGHUVKLS� �LQ� �(QHUJ\� �DQG� �(QYLURQPHQWDO� �'HVLJQ� ��/(('�� ��� ��$Q� �RUJDQL]DWLRQ� �WKDW��� � � � � � � � � � �

UHJXODWHV���DQG���FHUWLI\���EXLOGLQJV���WKDW���PHW���HQHUJ\���DQG���HQYLURQPHQWDO���VWDQGDUGV� ��

/RXGQHVV����1���������KXPDQ���SHUFHSWLRQ���RI���VRXQG���YROXPH�����VRQH� ��
0RGXODWLRQ���GHSWK��������PRGXODWLRQ���DPSOLWXGH� ��
1DWXUDO� �)HDWXUHV� ��1)�� ��� ��SHUFHQWDJH� �RI� �QDWXUDO� �IHDWXUHV� �LQ� �WKH� �VFHQH�IUDPH� �LQFOXGLQJ��� � � � � � � � � � � �

GU\ZDOO���DQG���H[FOXGLQJ���VN\� ��

1RLVH��&ULWHULD���1&����� ��QRLVH��FULWHULD��FXUYH��WKDW��UHJXODWHV��DPELHQW��QRLVH��IURP��PHFKDQLFDO��� � � � � � � � � � � � �

HTXLSPHQW���RU���HOHFWURQLF���HTXLSPHQW���LQVLGH���WKH���URRP�� ��

1RLVH���5HGXFWLRQ���&RHIILFLHQW����15&���������PDWHULDO���VRXQG���DEVRUSWLYLW\���VSHFLILFDWLRQ� ��
1RUPDOL]HG� �'LIIHUHQFH� �6RXQGVFDSH� �,QGH[� ��1'6,�� ��� �WHUP� �WR� �FDOFXODWH� �EDODQFHG��� � � � � � � � � � �

VRXQGVFDSH�� ��

1RUPDOL]HG� �6RXQGVFDSH� �,QGH[� ��1'6,�� ��� �REMHFWLYH� �PHDVXUHPHQW� �WR� �FRPSXWH� �WKH��� � � � � � � � � �

SHUFHQWDJH���RI���DQWKURSRJHQLF���DQG���ELRSKRQLF���VRXQGVFDSH�� ��

1XPHULFDO� �,QGH[� ��11$,�� ��� ��QXPHULFDO� �VXUYH\� �UHVXOW� �WR� �REVHUYH� �SV\FKRDFRXVWLFDO��� � � � � � � � � �

DQQR\DQFH� ��

3V\FKRDFRXVWLF��$QQR\DQFH���3$������REMHFWLYH��PHDVXUHPHQW��RI��SV\FKRDFRXVWLF��LQGLFDWRU��� � � � � � � � �

RI���VKDUSQHVV����URXJKQHVV����IOXFWXDWLRQ���VWUHQJWK����ORXGQHVV�� ��

3HUFHQWDJH� �RI� �1RLVH� �$QQR\DQFH� ��31$,�� ��� ��SHUFHQWDJH� �RI� �QRLVH� �DQQR\DQFH� �LQ� �WKH��� � � � � � � � � � � �

VRXQGVFDSH�� ���

5HYHUEHUDWLRQ��7LPH������PHDVXUHPHQW��RI��KRZ��IDVW��VRXQG��GHFD\��E\����G%��IURP��LWV��RULJLQDO��� � � � � � � � � � � � � �

OHYHO�� ��

6HQVRU\� �3OHDVDQWQHVV� ��63�������REMHFWLYH��PHDVXUHPHQW��RI��SV\FKRDFRXVWLF��LQGLFDWRU��ZLWK��� � � � � � � � � �

VKDUSQHVV� �EHLQJ� �WKH� �SRLQW��RI��LQWHUHVW���,QGLFDWRU��PHDVXUHV��LQFOXGH��ORXGQHVV���VKDUSQHVV���� � � � � � � � � � �

WRQDOLW\����DQG���URXJKQHVV�� ��

6RXQG� �7UDQVPLVVLRQ� �&ODVV� ��67&�� ��� ��VWDQGDUG� �WKDW� �PHDVXUHV� �VRXQG� �WUDQVPLVVLRQ�� � � � � � � � � �

EHWZHHQ���WZR���DGMDFHQW���VSDFHV�� ��

6SHFWUDO��*UDYLW\��&HQWHU���6*&����� �REMHFWLYH��PHDVXUHPHQW��WR��ORFDWH��FHQWUH��RI��IUHTXHQF\��� � � � �� � � � � � � �

DQG���LQWHQVLW\���FRPSRQHQWV���RI���VRXQG� ��

7HPSRUDO� �6RXQG��/HYHO��9DULDQFH���76/9�������REMHFWLYH��PHDVXUHPHQW��RI��KRZ��RIWHQ��VRXQG��� � � � � � � � � � � �

FKDQJHV���RYHUWLPH����PHDVXUHG���LQ���G%� ��
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7UDQTXLOLW\��5DWLQJ��7RRO���75$37�������REMHFWLYH��PHDVXUHPHQW��WR��PHDVXUH��WUDQTXLOLW\��UDWLQJ��� � � � � � � � � � �

LQ���WKH���DUHD� ��

9HUEDO� �,QGH[� ��91$,�� ��� �YHUEDO� �VFDOH� �RI� �VXUYH\� �UHVXOW� �WKDW� �GHQRWHV� �SV\FKRDFRXVWLF��� � � � � � � � � � � �

DQQR\DQFH���
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�� ,QWURGXFWLRQ� ��

7KH� �SXUSRVH��RI��WKLV��VWXG\��LV��WR��LQYHVWLJDWH��VXLWDEOH��DFRXVWLF��LQGLFDWRUV��WR��EH��FRQVLGHUHG��� � � � � � � � � � � � � �

DV� �SDUDPHWHUV� �IRU� �WKH� �6RXQG� �4XDOLW\� �LQ� �WKH� �(FRFLW\� �)UDPHZRUN�� �,Q� �DGGLWLRQ� �WR� �WKH��� � � � � � � � � � � � � �

FODVVLFDO� �PHDVXUHPHQW� �XVHG� �LQ� �HQYLURQPHQWDO� �DFRXVWLFV� �WKHUH� �DUH� �IRXU� �DFRXVWLF��� � � � � � � � � �

LQGLFDWRUV� �LQYHVWLJDWHG� �LQ� �WKLV� �UHVHDUFK� �ZKLFK� �DUH� �EDODQFHG� �VRXQGVFDSH�� �WHPSRUDO��� � � � � � � � � �

VRXQG� �OHYHO� �YDULDQFH�� �VSHFWUDO� �JUDYLW\� �FHQWHU�� �DQG� �SV\FKRDFRXVWLFDO� �DQQR\DQFH�� �7KH��� � � � � � � � � �

FDVH��VWXG\��VHOHFWHG��IRU��WKLV��VWXG\��LV��WKH��2O\PSLF��9LOODJH��DV��LWV��SK\VLFDO��DWWULEXWHV��VWULYH��WR�� � � � � � � � � � � � � � � �

DOLJQ� �ZLWK� �(FRFLW\� �/HYHO� ��� �VWDQGDUGV�� �)LHOG� �PHDVXUHPHQWV� �DQG� �VXUYH\V� �RQ� �VLWH� �ZHUH��� � � � � � � � � � � � �

FRQGXFWHG� �WR� �REWDLQ������SDUWLFLSDQWV��DQG������ILHOG��PHDVXUHPHQW��SRLQWV���7KH��VXUYH\��ZDV��� � � � � � � � � � � � �

DGRSWHG� �IURP� �WKH� �,62� �������������� �VWDQGDUG� ��4XHVWLRQQDLUH� �0HWKRG� �$��� �WKH� �VXUYH\��� � � � � � � � � � �

JDWKHUHG� �UDZ� �IHHGEDFN� �RI� �2O\PSLF� �9LOODJH¶V� �VRXQGVFDSH� �H[SHULHQFHV�� �)LHOG��� � � � � � � � �

PHDVXUHPHQWV� �ZHUH� �FROOHFWHG��IURP��SRLQWV��ZKHUH��VXUYH\V��ZHUH��FRQGXFWHG���7KH��UHVXOWV��� � � � � � � � � � �

JDWKHUHG� �IURP� �ILHOG� �PHDVXUHPHQWV� �DQG� �WKH��VXUYH\V��ZHUH��FDOFXODWHG��DQG��PRGHOOHG��ZLWK��� � � � � � � � � � � �

ELQDU\��ORJLVWLF��UHJUHVVLRQ��DQDO\VLV��WR��GHWHUPLQH��ZKLFK��DFRXVWLF��LQGLFDWRUV��DUH��VXLWDEOH��WR��� � � � � � � � � � � �

LQGLFDWH���6RXQG���4XDOLW\���LQ���WKH���(FRFLW\���)UDPHZRUN��� ���

��

&RQWH[W� ��

6RXQG� �LV� �DQ� �HQHUJ\� ��ZDWW�VTXDUHG� �PHWHUV�� �ZKLFK� �SURSDJDWHV� �RYHU� �GLVWDQFH�� �DQG� �LV��� � � � � � � � � � � �

DWWHQXDWHG��RYHU��VRXQG��SDWKV���6RXQG��LV��W\SLFDOO\��H[SUHVVHG��LQ��D��ORJDULWKPLF��VFDOH��ZLWK��D��� � � � � � � � � � � � � �

GHFLEHO���G%���XQLW���PHDVXUHG��LQ��/HT���G%���RU��ZHLJKWHG��/HT���G%$����6RXQG��LQ��WHUPV��RI��VRXQG��� � � � � � � � � � � � � � � �

SUHVVXUH� �OHYHO� �FDQ� �EH��SHUFHLYHG��DV��DQQR\LQJ��RU��SOHDVDQW��GHSHQGLQJ��RQ��W\SHV��RI��VRXQG��� � � � � � � � � � � � � �

VRXUFHV� �WKDW� �H[LVW� �LQ� �WKH� �VRXQG� �SUHVVXUH� �OHYHO� ��5DGLFFKL� �HW� �DO��� �������� �6RXQG� �LV��� � � � � � � � � � � � � �

QHFHVVDU\� �LQ� �RXU� �GDLO\� �OLIH�� �,W� �KDV� �VHPDQWLF� �FRQWHQW�� �VRXQG� �FDQ� �SURYLGH� �D� �OLVWHQHU� �ZLWK��� � � � � � � � � � � � � � �

IHHOLQJV� �RU� �FRJQLWLRQV� �WKDW� �UHSUHVHQW� �VRFLDO� �YDOXHV�� �DQG� �H[SODLQV� �KRZ� �ZH� �DUH��� � � � � � � � � � � �

FRPPXQLFDWLQJ���ZLWK���HDFK���RWKHU��� ���

��

8QZDQWHG� �VRXQGV� �FDQ� �EH� �GHVFULEHG� �DV� �QRLVH�� �1RLVH� �FDQ� �EH� �GHVFULEHG� �DV� �XQSOHDVDQW��� � � � � � � � � � � � �

VRXQG� �WKDW� �JLYHV��QHJDWLYH��HIIHFWV��RQ��KXPDQ��IHHOLQJV��DQG��FDQ��SRWHQWLDOO\��FUHDWH��KDUPIXO��� � � � � � � � � � � � �

HIIHFWV� �RQ� �KXPDQ� �KHDOWK� ��:+2�� �������� �)RU� �H[DPSOH�� �WUDIILF� �QRLVH�� �DLUFUDIW� �QRLVH���� � � � � � � � � � � �

KXPDQ�PDGH� �QRLVH� ��L�H�� �KHDY\� �HTXLSPHQW� �XWLOL]DWLRQ���FRQVWUXFWLRQ��QRLVH����HWF���%URQ]DIW���� � � � � � � � � �

������� �7KH��GHQVLILFDWLRQ��RI��XUEDQ��SRSXODWLRQ��GHPDQGV��DQ��LQFUHDVH��LQ��DFFHVV��WR��PRELOLW\���� � � � � � � � � � � � �

WKXV� �LQFUHDVLQJ� �QRLVH� �SROOXWLRQ� �SURGXFHG� �E\� �FORVHU� �KXPDQ� �DFWLYLWLHV� ��5DGLFFKL� �HW� �DO����� � � � � � � � � � � �

��������1RLVH��FDXVHV��ORVV��LQ��PDQ\��ZD\V��UDQJLQJ��IURP��KHDOWK��ORVV��WR��HFRQRPLF��ORVV��DQG��LV��� � � � � � � � � � � � � � � �

HYDOXDWHG� �LQ� �WHUPV� �RI� �VRFLDO� �FRVW���:+2�����������7KH��:RUOG��+HDOWK��2UJDQL]DWLRQ���:+2���� � � � � � � � � � � � �

����� ��
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HVWLPDWHG��D��ORVV��RI�������PLOOLRQ��GLVDELOLW\��DGMXVWHG��OLIH��\HDUV���'$</6���RU��HTXLYDOHQW��WR�������� � � � � � � � � � � � � � �

GD\V� �SHU� �FDSLWD� �SHU� �\HDU� �DV� �D� �UHVXOW� �RI� �KHDULQJ� �LPSDLUPHQW�� �VOHHS� �GLVWXUEDQFH� ���������� � � � � � � � � � � � � �

FDUGLRYDVFXODU� �GLVHDVHV� �DQG� �VWUHVV� �DQG� �FRJQLWLYH� �LPSDLUPHQW�� �,Q� �GHYHORSLQJ��FRXQWULHV���� � � � � � � � � �

SHRSOH��DUH��H[SRVHG��WR���������G%$��IRU������KRXUV��HYHU\GD\���ZKLOH��D��KHDOWK\��UDQJH��IRU��VRXQG��� � � � � � � � � � � � � � � �

SUHVVXUH� �OHYHO� �LV� �LQ� �WKH� �UDQJH� �RI� ������� �G%$���LQGRRU�RXWGRRU����:+2�����������:RUNHUV��RU��� � � � � � � � � � � � � �

SHRSOH� �WKDW� �KDYH� �DFWLYLWLHV� �FORVH� �WR� �QRLV\� �DUHDV� �VXFK� �DV� �LQGXVWULHV�� �DLUSRUWV�� �DQG��� � � � � � � � � � � � �

FRQVWUXFWLRQV� �GHYHORS� �FKDQJHV� �LQ� �WKH� �KRUPRQDO� �V\VWHP� �WKDW��OHDG��WR��LQFUHDVHV��LQ��EORRG��� � � � � � � � � � � � �

SUHVVXUH���KHDUW��UDWH��DQG��YDVRFRQVWULFWLRQ���HYHQWXDOO\��UHVXOWLQJ��LQ��FDUGLRYDVFXODU��GLVHDVH��� � � � � � � � � �

�%HUJOXQG� �HW� �DO��� �������� �6RXQGVFDSH� �FDQ� �EH� �GHVFULEHG� �DV� �D� �UHODWLRQ� �RI� �ODQGVFDSH��DQG��� � � � � � � � � � � � � �

FRPSRVLWLRQ��RI��VRXQG��JHQHUDWHG��IURP��KXPDQ��DFWLYLW\��DQG��DOO��VSHFLHV��LQ��WKH��HQYLURQPHQW���� � � � � � � � � � � � �

$� �EDODQFHG� �VRXQGVFDSH� �VXSSRUWV� �RUJDQ� �DQG� �WLVVXH� �GHYHORSPHQW� ��'D\� ��������� � � � � � � � � �

&RRSHU�0DUFXV����������,QFUHDVLQJ��H[SRVXUH��WR��QDWXUDO��VRXQGV��DQG��UHGXFLQJ��H[SRVXUH��WR��� � � � � � � � � � �

QRLVH� �FRQWULEXWH� �WR� �UHGXFHG� �VWUHVV�� �LQFUHDVHG� �UHOD[DWLRQ�� �HPRWLRQDO� �EDODQFH�� �DQG��� � � � � � � � � �

LPSURYHG� �FRJQLWLYH� �IXQFWLRQLQJ� ��8OULFK�� ������� �.U\WHU� ������� �&RRSHU� �0DUFXV� ��������� � � � � � � � � �

gKUVWU|P����������� ���

��

6RXQG� �FDQ� �FRQYH\� �SRVLWLYH� �PHVVDJHV� �DQG��IHHOLQJV��WR��WKH��OLVWHQHU���)RU��H[DPSOH���GXULQJ��� � � � � � � � � � � � �

&29,'�����RXWEUHDN��SHRSOH��LQ��1HZ��<RUN��FKHHUHG��RQ��IURQW�OLQH��KHDOWK��ZRUNHUV���7KH��1HZ��� � � � � � � � � � � � �

<RUN� �7LPHV�� ������� �DQG� �LQ� �,WDO\��SHRSOH��JDWKHUHG��RQ��WKH��EDOFRQ\��VLQJLQJ��DQG��FODSSLQJ��WR��� � � � � � � � � � � � � � �

NHHS� �XS� �ZLWK� �SRVLWLYH� �PRWLYDWLRQ� ��7KH� �*XDUGLDQ�� �������� �$QRWKHU� �H[DPSOH� �RI� �KHDOLQJ��� � � � � � � � � � � �

VRXQG� �DUH� �QDWXUDO� �VRXQGV� �VXFK� �DV� �ZDWHU�� �ELUG� �VRQJ���ZLQG���LQVHFWV���HWF����6FKDIHU���5���0���� � � � � � � � � � � � � � �

������� ��

��

(QYLURQPHQWDO� �DQG� �DUFKLWHFWXUDO� �DFRXVWLFV�� �VRXQGVFDSH� �HFRORJ\�� �FRPPXQLFDWLRQ�� �DQG��� � � � � � � �

HQYLURQPHQWDO� �SV\FKRORJ\� �DUH� �DOO� �GLYHUVH� �ILHOGV� �WKDW� �VXSSRUW� �WKH� �JXLGHOLQHV��� � � � � � � � � �

UHFRPPHQGDWLRQV� �DQG� �ILQGLQJV� �SXEOLVKHG� �E\� �WKH� �:RUOG� �+HDOWK� �2UJDQL]DWLRQ� ��:+2����� � � � � � � � � �

(QYLURQPHQWDO� �SV\FKRORJ\� �GHWDLOV� �WKH� �KXPDQ� �UHVSRQVHV� �WR� �WKH� �UDQJH� �RI� �WKH� �DXGLWRU\��� � � � � � � � � � � �

VWLPXOXV�� �+XPDQ� �DXGLWRU\� �V\VWHP��LV��VHQVLWLYH���,Q��RUGHU��WR��IXQFWLRQ��RSWLPDOO\���WKH��KXPDQ��� � � � � � � � � � � � �

DXGLWRU\� �V\VWHP��UHTXLUHV��WKH��DSSURSULDWH��DXGLWRU\��VWLPXOXV���+XPDQ��SHUFHSWLRQ��RI��WRXFK���� � � � � � � � � � �

KHDULQJ�� �VPHOO�� �YLVLRQ�� �WDVWH� �GHSHQGV� �RQ� �WKH� �KDELWDWLRQ� �RU� �DGDSWDWLRQ� �RI� �WKHLU� �VWLPXOL��� � � � � � � � � � � � �

UHVSRQVH� ��:+2�� �������� �,Q� �WKHRU\� �DQG� �SUDFWLFH�� �GHVLJQLQJ� �KDELWDW� �VKRXOG� �SURYLGH� �D��� � � � � � � � � � � �

KHDOWK\���UDQJH���RI���DXGLWRU\���VWLPXOXV�� � �� �

��

����� ��
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7KH� �(FRFLW\� �FRQFHSW� �LV� �D� �PRGHOOHG� �KXPDQ� �VHWWOHPHQW� �IXQFWLRQ� �E\� �D� �VXVWDLQDEOH� �DQG��� � � � � � � � � � � � �

KHDOWK\��HFRV\VWHP��DQG��OLYLQJ��RUJDQLVP���(FRFLW\��%XLOGHUV�����������(FRFLW\��FRQVXPHV��OHVV��� � � � � � � � � � �

UHQHZDEOH� �UHVRXUFHV� �WKDQ� �LW� �SURGXFHV� �DQG� �JHQHUDWHV� �OHVV� �ZDVWH� �E\� �XWLOL]LQJ� �UHF\FOLQJ���� � � � � � � � � � � �

UHXVLQJ�� �DQG� �GLOXWLQJ� �ZDVWH� �LQWR� �WKH� �HFRV\VWHP� �ZLWKRXW� �SROOXWLQJ� �LW�� �(FRFLW\� �LQKDELWDQWV��� � � � � � � � � � � �

KDYH� �D� �VXSSRUWLYH� �OLIHVW\OH� �ZKHUH� �HYHU\RQH� �LV��IXOILOOHG��OLYLQJ��LQ��WHUPV��RI��VRFLDO�HFRQRP\��� � � � � � � � � � � � �

VWDWXV�� � �� �

��

(FRFLW\� �HPHUJHG� �DV� �D��QHZ��VWDQGDUG��DQG��PRYHPHQW��HQFRXUDJLQJ��FLWLHV��WR��PRYH��WRZDUG��� � � � � � � � � � � � �

PRUH��KHDOWK\��DQG��JUHHQHU��VXVWDLQDEOH��FLWLHV���7KH��(FRFLW\��IUDPHZRUN��FRQVLVWV��RI�����OHYHOV��� � � � � � � � � � � � �

WKDW��DUH��VWDUWLQJ��IURP��XQKHDOWK\��FLW\��WR��*$,$��FLW\���$SSHQGL[�������8QKHDOWK\��FLWLHV��ZLOO��KDYH��� � � � � � � � � � � � � � �

DQ� �XQKHDOWK\� �VFRUH�� �(FRFLW\� �VWDQGDUG� ��� �(FRFLW\� ��� �PHDQV� �KHDOWK\� �DQG� �*$,$� �PHDQV��� � � � � � � � � � � � �

UHVWRUHG���4XDQWLI\LQJ��VXEMHFWLYH��PHDVXUHV��RI��WKH��ZRUGV��XQKHDOWK\���KHDOWK\���DQG��UHVWRUHG��� � � � � � � � � � �

LV� �FULWLFDO� �IRU� �WKH� �HIIHFWLYHQHVV� �RI� �WKH��VWDQGDUG���7KH��IUDPHZRUN��GRHV��QRW��LQFOXGH��6RXQG��� � � � � � � � � � � � � �

4XDOLW\� �DV� �SDUW� �RI� �WKH� �HYDOXDWLRQ�� �%&,7� �&HQWUH� �RI� �$UFKLWHFWXUDO� �(FRORJ\� �SURSRVHG� �D��� � � � � � � � � � � � �

6RXQG� �4XDOLW\� �LQGLFDWRU� �WR� �EH� �DGGHG� �XQGHU� �ELR�JHRSK\VLFDO� �FDWHJRU\� �DW� �(FRFLW\� �:RUOG��� � � � � � � � � � � �

6XPPLW����������0HOERXUQH����&RQQHOO\����������� ��

��

6LPLODU��WR��WKH��UHTXLUHPHQW��RI��FOHDQ��DLU���ZDWHU���VRLO���UHXVDEOH��PDWHULDOV���HQHUJ\��DQG��IRRG���� � � � � � � � � � � � � �

DQ� �(FRFLW\� �QHHGV� �D� �EDODQFHG� �VRXQGVFDSH� �LQ� �RUGHU� �WR� �FUHDWH� �D��KHDOWK\��HQYLURQPHQW���$��� � � � � � � � � � � � � �

6RXQG� �4XDOLW\� �VWDQGDUG� �LV� �UHFRPPHQGHG� �WR� �EH� �DGGHG� �XQGHU� �WKH� �ELR�JHRSK\VLFDO��� � � � � � � � � � �

FDWHJRU\�� �&XUUHQWO\�� �PXQLFLSDO� �DFRXVWLFDO� �VWDQGDUGV� �DUH� �JHQHUDOO\� �GHYHORSHG� �ZLWK� �WKH��� � � � � � � � � �

FODVVLFDO��LQGLFDWRUV��RI��VRXQG��SUHVVXUH��OHYHO���$V��SURSRVHG��LQ��������DQG��ODWHU��GLVFXVVHG��LQ��� � � � � � � � � � � � � �

WKH� �(FRFLW\� �6RXQG� �4XDOLW\� �:RUNVKRS� �LQ� ������� �VHYHUDO� �DOWHUQDWLYH� �DFRXVWLF� �LQGLFDWRUV��� � � � � � � � � � �

FRXOG��EH��XVHG��DV��SRWHQWLDO��6RXQG��4XDOLW\��LQGLFDWRUV��IRU��KHDOWK\��DQG��*$,$��VRXQGVFDSHV���� � � � � � � � � � � � �

7KHVH� �DFRXVWLF� �LQGLFDWRUV� �LQFOXGH�� �EDODQFHG� �VRXQGVFDSH�� �SV\FKRDFRXVWLFV��DQQR\DQFH���� � � � � � � �

WHPSRUDO��VRXQG��OHYHO��YDULDQFH���VSHFWUDO��JUDYLW\��FHQWHU���VHQVRU\��SOHDVDQWQHVV�� �WUDQTXLOLW\��� � � � � � � � � �

UDWLQJ��WRRO���FRQWH[WXDO��PDVNLQJ���DQG��FXOWXUDO��FRPSRVLWLRQV���7KHVH��DFRXVWLF��LQGLFDWRUV��DUH��� � � � � � � � � � �

H[SODLQHG��LQGLYLGXDOO\��LQ��6HFWLRQ������7KHUH��DUH��PDQ\��VWXGLHV��WKDW��KDYH��EHHQ��FRPSOHWHG��RQ��� � � � � � � � � � � � � �

HDFK���DFRXVWLF���LQGLFDWRU���VHSDUDWHO\��� ���

��

7KLV� �UHVHDUFK� �DLPV� �WR� �LQYHVWLJDWH� �D� �VHW� �RI� �DFRXVWLF� �LQGLFDWRUV� �IRU� �WKH� �KHDOWK\� �(FRFLW\��� � � � � � � � � � � � � �

VWDQGDUG�� �7KH� �PHWKRGRORJ\� �XVHG� �WR� �HYDOXDWH� �HDFK� �LQGLFDWRU� �YDULHV� �DQG��LV��H[SODLQHG��LQ��� � � � � � � � � � � � �

WKH��PHWKRGRORJ\��VHFWLRQ���7KH��TXDQWLWDWLYH��DQG��SHUFHSWXDO��GDWD��DUH��LQYHVWLJDWHG��WKURXJK��� � � � � � � � � � �

D���WULDQJXODWLRQ���PHWKRG���DQG���UHJUHVVLRQ���DQDO\VLV�� ��

����� ��
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7KH� �2O\PSLF� �9LOODJH� �LQ� �9DQFRXYHU� �KDV� �EHHQ� �DGRSWHG� �IRU� �D� �FDVH� �VWXG\� �VLWH� �GXH� �WR� �LWV��� � � � � � � � � � � � � � � �

QHLJKERUKRRG� �FKDUDFWHULVWLFV� �WKDW� �DUH� �DOLJQHG� �ZLWK��(FRFLW\¶V��SULQFLSOHV���/RFDWHG� �RQ��WKH��� � � � � � � � � � �

VKRUH��RI��6RXWK(DVW��)DOVH��&UHHN���9DQFRXYHU���&DQDGD���WKH��2O\PSLF��9LOODJH� �KDV� �DFFHVV� �� � � � � � � � � � � �

WR� �SXEOLF� �WUDQVSRUWDWLRQ�� �DGHTXDWH� �VLGHZDONV� �DQG� �ELNH��WUDLOV� �ZLWK� �VXSSRUWLQJ� �QDWXUDO� �� � � � � � � � � � �

IHDWXUHV�� �7KH� �DUHD� �FRPELQHV� �EXVLQHVVHV�� �UHWDLO�� �UHVLGHQWLDO��DQG��JUHHQ��VSDFHV��LQWR��D��� � � � � � � � � � � �

IXQFWLRQDO���(FRFLW\��� ���
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�� /LWHUDWXUH���5HYLHZ� ��

���� 4XDQWLI\LQJ���WKH���$FRXVWLFDO���(QYLURQPHQW� ��
([SRVXUH� �WR� �QRLVHV� �OHDGV� �WR� �KHDULQJ� �LPSDLUPHQW�� �FRJQLWLYH� �LPSDLUPHQW�� �LQWHUYHQWLRQ� �RI��� � � � � � � � � � �

VSHHFK� �FRPPXQLFDWLRQ�� �VOHHS� �GLVWXUEDQFH�� �SK\VLRORJLFDO� �HIIHFWV�� �DQG� �PHQWDO� �KHDOWK��� � � � � � � � �

HIIHFWV� ��%HUJOXQG��HW��DO������������*OREDOO\���PXQLFLSDOLWLHV��KDYH��EHHQ��GHYHORSLQJ��OHJLVODWLYH��� � � � � � � � � � �

IUDPHZRUNV� �WR� �UHGXFH� �QRLVH� �DQG� �LPSURYH� �FRPPXQLW\� �HQYLURQPHQW� �E\� �UHJXODWLQJ� �� � � � � � � � � �

RXWGRRU�LQGRRU� �PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHOV�� �%HORZ� �LV� �D� �VXPPDU\� �RI� �WKH� �FODVVLFDO��� � � � � � � � � � � �

LQGLFDWRUV���DQG���DFRXVWLF���FULWHULD���WR���TXDQWLI\���RXWGRRU���DQG���LQGRRU���QRLVH���H[SRVXUH�� ��

��

&ODVVLFDO���,QGLFDWRUV���DQG���$FRXVWLF���&ULWHULD� ��

+XPDQV��UHVSRQG��GLIIHUHQWO\��WRZDUGV��GLIIHUHQW��NLQGV��RI��VRXQGV���7KHUH��DUH��VRXQGV��WKDW��DUH��� � � � � � � � � � � � �

VXGGHQ� �DQG� �FRQWLQXRXV� ��EDFNJURXQG� �VRXQG��� �6KRUW� �DQG� �VXGGHQ� �VRXQGV� �PD\��� � � � � � � � � �

FRPPXQLFDWH��ZDUQLQJ��DQG��DIIHFW��KXPDQ��VWLPXOL��GLIIHUHQWO\���:+2�����������)RU��WKLV��UHDVRQ���� � � � � � � � � � � �

WKH� �DVVHVVPHQW� �RI� �HQYLURQPHQWDO� �QRLVH� �QHHGV� �WR� �FRQVLGHU� �EDFNJURXQG� �QRLVH� �OHYHO���� � � � � � � � � � �

DFWLYLW\���QRLVHV���DQG���WKH���QRLVH���H[SRVXUH���OHYHO����:+2������������ ���

��

:+2� �FODVVLILHV��QRLVH��UHJXODWLRQ��LQ��WHUPV��RI��DYHUDJH��VRXQG��SUHVVXUH��OHYHO��RYHU������KRXUV��� � � � � � � � � � � � � �

�/$HT���DQG��UHFRPPHQGV��WKH��PD[LPXP��VRXQG��SUHVVXUH��OHYHO���/PD[���WKDW��LV��DSSURSULDWH��� � � � � � � � � � � �

LQ��D��VSHFLILF��HQYLURQPHQW���:+2�����������'XULQJ��D��VSHFLILF��WLPH��IUDPH���VXFK��DV� �/$HT������� � � � � � � � � � � � � � �

KRXUV��WKHUH��LV��RSSRUWXQLW\��IRU��D��QXPEHU��RI��VRXQG��HYHQWV��ZLWK��KLJK��DQG��ORZ��VRXQG��OHYHOV��� � � � � � � � � � � � � � � �

WR� �RFFXU�� �7KHVH� �HYHQWV� �DUH� �QRW� �UHSUHVHQWHG� �LQ� �D� ���� �KRXUV� �DYHUDJHG� �/$HT�� �7KH��� � � � � � � � � � � � � �

WLPH�DYHUDJHG� �/$HT� �GRHV� �QRW� �DOLJQ� �ZLWK� �KXPDQ� �DXGLWRU\� �VWLPXOL� �SURFHVVLQJ�� �WKDW��� � � � � � � � � � �

SURFHVVHV� �GLIIHUHQW� �NLQGV� �RI� �VRXQGV� �LQGHSHQWO\�� �7R� �UHJXODWH� �HQYLURQPHQWDO� �VRXQG��� � � � � � � � � �

SUHVVXUH� �OHYHOV� �EDVHG� �RQ� �H[SRVXUH�UHVSRQVH� �LV� �QRW� �\HW� �SRVVLEOH� �GXH� �WR� �WKH� �ODFN� �RI��� � � � � � � � � � � � � �

VFLHQWLILF���OLWHUDWXUH����:+2����������� ��

��

:+2� �FDWHJRUL]HG� �VRXQG� �UHJXODWLRQ� �EDVHG� �RQ� �W\SH� �RI� �DFWLYLWLHV�� �W\SH� �RI� �HQYLURQPHQWV���� � � � � � � � � � � �

WLPH� �GXULQJ� �WKH� �GD\� �DQG� �GXUDWLRQ� �RI� �QRLVH�� �VRXQG� ��$SSHQGL[� ���� ��� �,W� �DOVR� �KLJKOLJKWV� �WKH��� � � � � � � � � � � � � � � �

DGYHUVH� �KHDOWK� �HIIHFWV� �WKDW� �FRXOG� �KDSSHQ� �LI� �FRQGLWLRQV� �DUH� �QRW� �PHW� �LQ� �VSHFLILF��� � � � � � � � � � � � �

HQYLURQPHQWV��� ���

��

+XPDQ� �KHDULQJ� �V\VWHP� �LV� �QRW� �HTXDOO\� �VHQVLWLYH� �DFURVV� �DOO� �VRXQG� �IUHTXHQFLHV�� �7KH��� � � � � � � � � � � �

WLPH�DYHUDJHG� �VRXQG� �SUHVVXUH� �OHYHO� �LV� �$�ZHLJKWHG� �ZKLFK� �PHDQV� �WKH� �VRXQG� �SUHVVXUH��� � � � � � � � � � �

OHYHO��LV��DOUHDG\��DGMXVWHG��WR��WKH��IUHTXHQF\��RI��WKH��KXPDQ��KHDULQJ��V\VWHP�����+]��WR����N+]��� �� � � � � � � � � � � � � � �

����� ��
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7KH� �$�ZHLJKWHG� �ILOWHU� �LV� �XVHG� �WR� �PHDVXUH� �HQYLURQPHQWDO� �VRXQG� �OHYHOV� �WR� �DSSUR[LPDWH��� � � � � � � � � � � �

KXPDQ� �KHDULQJ� �ZKLFK� �LV� �DPSOLWXGH� �ELDVHG� �WR� �PLG� �DQG� �KLJK� �IUHTXHQFLHV� �RYHU� �WR� �ORZHU��� � � � � � � � � � � � � �

IUHTXHQF\� ��:+2�������� �)RU� �GLVFUHWH� �HYHQWV�� �/PD[� �DQG� �$�ZHLJKWHG� �VRXQG� �H[SRVXUH��� � � � � � � � � �

OHYHO����6(/����DUH���PRUH���FRQVLVWHQW���LQ���PHDVXULQJ���VLQJOH�QRLVH���HYHQWV����:+2����������� ��

��

$FFRUGLQJ� �WR� �:+2�� �WKH� �PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO���63/���RXWGRRUV��YDULHV��DQG��WKH��� � � � � � � � � � � � �

LQGRRU��PD[LPXP��VRXQG��SUHVVXUH��OHYHO��UDQJHV��IURP���������G%$���2XWGRRU��DFWLYLWLHV��]RQHV��� � � � � � � � � � � �

DGMDFHQW��WR��WKH��EHGURRP��EXLOGLQJ��HQYHORSH��ORFDWLRQ��KDYH��D��PD[LPXP��63/��RI������G%/$HT��� � � � � � � � � � � � � �

��� �KRXUV��� �DGMDFHQW� �WR� �WKH� �OLYLQJ� �DUHDV� �EXLOGLQJ� �HQYHORSH� �KDYH� �D� �PD[LPXP� �63/� �RI� ������ � � � � � � � � � � � � � �

G%/$HT� ����� �KRXUV��� �SOD\JURXQGV� �KDYH� �D� �PD[LPXP� �63/� �RI� ���� �G%/$HT� ��GXULQJ� �SOD\��� � � � � � � � � � � � �

KRXUV��� �LQGXVWULDO�� �FRPPHUFLDO�� �VKRSSLQJ�� �WUDIILF� �DUHDV� �KDYH� �D� �PD[LPXP� �63/� �RI� ������ � � � � � � � � � � �

G%/$HT���FHUHPRQLHV���IHVWLYDOV���HQWHUWDLQPHQW��HYHQWV��DUHDV��KDYH��D��PD[LPXP��63/��RI�������� � � � � � � � � � � �

G%/$HT� ���� �KRXUV��� �LPSXOVH� �VRXQG� �IURP� �WR\V�� �ILUHZRUNV� �DQG� �ILUHDUPV� �KDYH� �D� �PD[LPXP�� � � � � � � � � � � � �

63/� �RI� ����� �G%/$PD[� �SHDN� �SUHVVXUH� �RI� ����� �PP��IURP��WKH��UHFHLYHU��HDU��ORFDWLRQ���:+2���� � � � � � � � � � � � � � �

������� �7KHUH� �DUH� �GLIIHUHQW� �PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHOV� �DOORZHG� �DW� �HDFK� �UHJLRQ��� � � � � � � � � � � �

GHSHQGLQJ� �RQ� �WKH� �DFWLYLWLHV� �EHLQJ� �FRQGXFWHG� �LQ� �FHUWDLQ� �DUHDV� �VXFK� �DV� �JUHHQ� �VSDFHV���� � � � � � � � � � � � �

UHVLGHQWLDO���FRPPHUFLDO���LQGXVWULDO���$GGLWLRQDO��DFWLYLW\��]RQHV��VRXQG��UHJXODWLRQ��DUH��GHWDLOHG��� � � � � � � � � �

LQ����$SSHQGL[������� ���

��

7KH� �VRXUFH� �RI� �FRPPXQLW\� �QRLVH� �FRPHV� �IURP� �SXEOLF� �DFWLYLWLHV�� �QLJKW�WLPH� �FLW\� �OLIH� �DQG��� � � � � � � � � � � � �

SUHGRPLQDQWO\� �WUDQVSRUWDWLRQ� �QRLVHV�� �$� �VWXG\� �E\� �:+2� �GHWDLOV� �H[SRVXUH� �WR� �FRPPXQLW\��� � � � � � � � � � �

QRLVH��DERYH��WKH��UDQJH��FRQWULEXWHV��WR��VOHHS��GLVWXUEDQFH��VXFK��DV��GLIILFXOW\��LQ��IDOOLQJ��DVOHHS��� � � � � � � � � � � � � �

DQG��DZDNHQLQJV��UHVXOWLQJ��LQ��GHFUHDVH��LQ��WKH��SURSRUWLRQ��RI��5(0�VOHHS���5(0 ��5DSLG��H\H��� � � � � � � � � � � � �

PRYHPHQW�� ��+REVRQ�� �������� �)RU� �EXV\� �FLWLHV� �ZLWK� �PRUH� �WKDQ� ��������� �SRSXODWLRQ�� �WKHUH��� � � � � � � � � � � �

DUH� �VSHFLILF� �PHDVXUHPHQWV� �PHDVXULQJ� �DYHUDJH� �VRXQG� �SUHVVXUH� �OHYHO� �RYHU� ���� �KRXUV���� � � � � � � � � � �

GD\�HYHQLQJ� �QLJKW� �VRXQG� �OHYHO� ��/GHQ�� �DOVR� �FDOOHG� �FRPPXQLW\� �QRLVH� �HTXLYDOHQW� �OHYHO�� � � � � � � � � � �

�&1(/�� �DQG� �QLJKW� �QRLVH� �OHYHO� ��/QLJKW��� �7KH� �LQGLFDWRU� �RI� �/QLJKW� �DGGUHVVHV� �LQFUHDVHG��� � � � � � � � � � � �

DQQR\DQFH� �VHQVLWLYLW\� �EXW� �GRHV� �QRW� �JXDUDQWHH� �SHRSOH� �IURP� �VOHHS� �GLVWXUEDQFH� ��:+2���� � � � � � � � � � �

������� �:+2� �UHFRPPHQGV� �/GHQ� �DQG� �/QLJKW� �H[SRVXUH� �OHYHOV� �SHUPLWWHG� �IRU� �WKH� �RXWGRRU��� � � � � � � � � � � �

FRPPXQLW\���IURP���WUDQVSRUWDWLRQ���DQG���ZLQG���WXUELQH���VRXUFHV���VKRZQ���LQ���7DEOH������ ��
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7DEOH��������&LW\���([SRVXUH���/HYHO���IRU���2XWGRRU���&RPPXQLW\����:+2���������� ��


/GHQ���GD\�HYHQLQJ�QLJKW��QRLVH��OHYHO���WKH��$�ZHLJKWHG���/$HT���RYHU��ZKROH��GD\��ZLWK����G%$��SHQDOW\��� � � � � � � � � � � � �

IRU���QLJKW�WLPH���QRLVH������������������DQG����G%$���IRU���HYHQLQJ���QRLVH����������������� ��



/QLJKW����QLJKW���QRLVH���OHYHO����WKH���$�ZHLJKWHG����/$HT����RYHU�����KRXU���SHULRG����������������� ��
��

,Q��DGGLWLRQ��WR��/GHQ��DQG��/QLJKW���/GD\��RU��GD\��QRLVH��LQGLFDWRU��DQG��/GQ��RU��GD\��QLJKW��LQGLFDWRU��� � � � � � � � � � � � � � � � �

DUH� �GLIIHUHQW� �IURP� �WKH� �GLVFXVVHG� �/GHQ� �DQG� �/QLJKW�� �/GD\� �LV� �XVHG� �WR� �PHDVXUH��GD\��QRLVH��� � � � � � � � � � � � � � �

OHYHO� �RU� �/$HT� �RYHU� �D� ����KRXU� �GD\� �SHULRG� �EHWZHHQ� ��������WR����������,Q��DGGLWLRQ��WR��/PD[���� � � � � � � � � � � � � � � �

WKHUH� �LV� �DOVR� �/PLQ� �ZKLFK� �TXDQWLILHV��WKH��PLQLPXP��VRXQG��OHYHO��DW��D��SHULRG��RI��WLPH��DQG��LV��� � � � � � � � � � � � � � � � �

H[SUHVVHG� �LQ� �G%$�� �/Q� �LV� �SHUFHQWLOH� �QRLVH� �OHYHO� �RU� �VRXQG� �OHYHO� �WKDW� �H[FHHGV� �E\� �FHUWDLQ��� � � � � � � � � � � � � � �

SHUFHQWDJH���������WR����������RYHU��D��SHULRG��RI��WLPH��DQG��FDQ��EH��FDOFXODWHG��LQ��$�:HLJKWHG��� � � � � � � � � � � � � � �

RU� �)DVW�WLPH� �ZHLJKWHG�� �1XPHURXV� �DFRXVWLF� �LQGLFDWRUV� �H[LVW� �LQ� �WKH� �ILHOG� �RI� �DFRXVWLFV� �WR��� � � � � � � � � � � � �

VHUYH� �GLIIHUHQW� �DFRXVWLFDO� �DQDO\VLV��SXUSRVHV���WKH��PRVW��FRPPRQ��LQFOXGHV��&�ZHLJKWLQJ��LV��� � � � � � � � � � �

XVHG��WR��PHDVXUH��WKH��SHDN��RI��VRXQG��SUHVVXUH��OHYHO��RU��LQ��RWKHU��ZRUGV��WR��PHDVXUH��KXPDQ��� � � � � � � � � � � � � � � �

UHVSRQVH��WR��KLJK��QRLVH��OHYHOV���&�ZHLJKWLQJ��LV��FRPPRQO\��H[SUHVVHG��LQ��G%&��RU��G%�&���DQG��� � � � � � � � � � � � � �

FDQ� �EH� �SUHVHQWHG��LQ��WHUPV��RI��/&HT���/&3HDN���/&]���=�ZHLJKWLQJ��LQGLFDWHV��QR��ZHLJKWLQJ���� � � � � � � � � � � � �

=�ZHLJKWLQJ� �LV� �FRPPRQO\� �H[SUHVVHG� �LQ� �G%=� �RU� �G%�=�� �DQG� �FDQ� �EH� �HYDOXDWHG� �DV� �/=HT���� � � � � � � � � � � � � �

/=)PD[����/=(����PRVW���FRPPRQ���RQHV�� � �� �

��

7KH� �ZRUNLQJ� �FRQWH[W� �RI� �WKLV� �WKHVLV� �LV� �ZLWKLQ� �9DQFRXYHU�� �%&�� �&DQDGD�� �7KH� �DGRSWLRQ� �RI��� � � � � � � � � � � � � �

:+2��JXLGHOLQHV��KDV��EHHQ��WUDQVODWHG��LQWR��DFRXVWLF��FULWHULD��DQG��UHTXLUHPHQWV��E\��&DQDGD��� � � � � � � � � � � �

0RUWJDJH� �DQG� �+RXVLQJ��&RUSRUDWLRQ���&0+&���JXLGHOLQHV��DQG��ORFDO��PHWUR��9DQFRXYHU��DQG��� � � � � � � � � � �

JUHHQ� �EXLOGLQJ� �SUDFWLFHV�� �7KH� �&0+&� �VWDQGDUGV� �IRU� �UHJXODWLQJ� �QRLVH� �DUH� �EDVHG� �RQ� �WKH��� � � � � � � � � � � � �

DYHUDJH��UHDFWLRQ��RI��LQGLYLGXDOV��WR��QRLVH���7UDIILF��QRLVH��LV��NQRZQ��WR��KDYH��D��PRUH��SUHYDOHQW�� � � � � � � � � � � � � � �

HIIHFW��LQ��WKH��GZHOOLQJ��]RQH��WKDQ��LQGXVWULDO��RU��RIILFH��]RQHV���&0+&�����������0HDVXUHPHQW��RI��� � � � � � � � � � � � � �

����� ��

$FWLYLW\���=RQHV� �� 'D\���(YHQLQJ���1LJKW���1RLVH���
/HYHO���0D[LPXP���6RXQG���

3UHVVXUH���/HYHO
� ��

1LJKW�WLPH���0D[LPXP���6RXQG���
3UHVVXUH���/HYHO

� ��

5RDG� �� �����G%/GHQ� �� �����G%/QLJKW� ��

5DLOZD\� �� �����G%/GHQ� �� �����G%/QLJKW� ��

$LUFUDIW� �� �����G%/GHQ� �� �����G%/QLJKW� ��

:LQG���7XUELQH� �� �����G%/GHQ� �� �����G%/QLJKW� ��
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WUDIILF� �QRLVH� �LV� �FDOFXODWHG� �LQ� �/$HT� ��DYHUDJH� �VRXQG� �RYHU� �D� �SHULRG� �RI� �WLPH� ��� ���� �KRXUV����� � � � � � � � � � � � � � � �

0D[LPXP� �DFFHSWDEOH� �OHYHOV� �RI� �URDG� �DQG� �WUDIILF� �QRLVH� �LQ� �RXWGRRU� �UHFUHDWLRQ� �DUHDV��LV������� � � � � � � � � � � � � �

G%�� ��

��

$FFRUGLQJ� �WR� �&0+&�� �LQ� �RUGHU� �WR� �UHJXODWH� �QRLVH� �FRQWURO� �RYHU� �D� �VLWH�� �LW� �LV� �LPSRUWDQW� �WR��� � � � � � � � � � � � � � � �

FRQVLGHU� �VLWH� �VHOHFWLRQ�� �RULHQWDWLRQ� �RI� �WKH� �EXLOGLQJV�� �LQWHUQDO� �OD\RXW�� �SULPDU\� �DJHQWV� �RI��� � � � � � � � � � � �

VRXQG��WUDQVPLVVLRQ���DQG��VRXQG��LQVXODWLRQ��PDWHULDOV���6LWH��VHOHFWLRQ��LV��LPSRUWDQW��DV��FHUWDLQ��� � � � � � � � � � � �

DUUDQJHPHQWV� �UHVXOW� �LQ� �PXOWLSOH� �VRXQG� �UHIOHFWLRQV�� �WKXV� �LQFUHDVLQJ� �WKH� �UHVXOWLQJ� �QRLVH��� � � � � � � � � � �

SURSDJDWLRQ�� �%XLOGLQJV� �WKDW� �DUH� �ORFDWHG� �LQ� �VWHHS� �JUDGLHQWV� �RU� �QHDU� �LQWHUVHFWLRQV� �KDYH��� � � � � � � � � � � �

KLJKHU� �QRLVH� �OHYHOV� �GXH� �WR� �WKH� �DFFHOHUDWLQJ� �DQG� �GHFHOHUDWLQJ� �RI� �YHKLFOHV� �HQJLQHV���� � � � � � � � � � � �

7KHUHIRUH�� �VLWH� �SODQQLQJ� �DQG� �EXLOGLQJ� �DUUDQJHPHQW� �FDQ� �EH��SODQQHG��VXFK��WKDW��WKH��WUDIILF��� � � � � � � � � � � � �

QRLVH� �FDQ� �EH� �VKLHOGHG� �RU� �PLWLJDWHG� �E\� �ORFDWLQJ� �VHQVLWLYH� �]RQHV� �IXUWKHU� �DZD\� �IURP� �WKH��� � � � � � � � � � � � � �

QRLVH���VRXUFH����6HH���)LJXUH������� �� �

��

��

)LJXUH��������6LWH���DQG���%XLOGLQJ���2ULHQWDWLRQ���$IIHFWLQJ���6RXQG���:DYHV���IURP���7UDIILF����&0+&���������� ��

����� ��

Apartmenta 

Shielding 

Sensiwe Uses 

Multiple RelleC!lon 

\ ----------



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

��

)LJXUH��������%XLOGLQJ���$UUDQJHPHQW���([DPSOHV���WR���$YRLG���+LJK���1RLVH���$FFXPXODWLRQ����&0+&���������� ��
��

7KH��FRQFHSW��RI��XUEDQ��SUR[LPLW\��RU��GHQVLILFDWLRQ���OHDGV��WR��DQ��LQFUHDVH��LQ��SHRSOH��UHVLGLQJ��� � � � � � � � � � � � � �

FORVHU� �WRJHWKHU�� �:KLOH� �PLQLPL]LQJ� �WKH� �DPRXQW� �RI� �SULYDWH� �YHKLFOHV� �EHLQJ� �XVHG�� �LW� �LV��DOVR��� � � � � � � � � � � � � �

LQFUHDVLQJ� �XUEDQ��QRLVH��DQG��FRQIOLFWV���2ULHQWDWLRQ��RI��EXLOGLQJ��PDVVHV��FDQ��EH��DGMXVWHG��WR��� � � � � � � � � � � � �

PLWLJDWH� �QRLVH� �DV� �LOOXVWUDWHG� �LQ� �)LJXUH� ���� �D��OHVVRQ��IURP��&0+&��DQG��LQ��)LJXUH������D��QRLVH��� � � � � � � � � � � � � � � � �

PDS� �RI� �D� �FDPSXV� �SURYLGHG� �E\� �5:',� �FRQVXOWDQW�� �7R� �VXSSRUW� �(FRFLW\¶V� �JRDOV�� �WKH� �VLWH�� � � � � � � � � � � � � �

SODQQLQJ� �GHVLJQ� �EDVHG� �RQ� �SK\VLFDO� �VSDWLDO� �GHILQLWLRQ� �RI� �]RQHV� �FDQ��EH��VKLIWHG��WR��DFWLYLW\��� � � � � � � � � � � � � �

EDVHG���DFRXVWLFDOO\���]RQHV����VHH���)LJXUH�������� ���

)LJXUH��������%XLOGLQJ���0DVVLQJ���6WUDWHJ\���WR���0LWLJDWH���1RLVH����5:',���������� ��
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)LJXUH��������$FRXVWLF���$FWLYLW\���%DVHG���=RQLQJ����&RQQHOO\���������� ��
��

&0+&��UHJXODWHV��DQG��FDOFXODWHV��QRLVH��FRPLQJ��IURP��WUDIILF��QRLVH��E\��FRPELQLQJ��WKH��GDWD��RI��� � � � � � � � � � � � � �

WUDIILF���SHUFHQWDJH��RI��KHDY\��YHKLFOHV��DQG��WUDIILF��YROXPHV��SHU������KRXUV���VSHHG��OLPLW����URDG��� � � � � � � � � � � � � �

JUDGLHQW���GLVWDQFH��IURP��LQWHUVHFWLRQ���VRXUFH��KHLJKW��IRU��URDG��WUDIILF���KHLJKW��RI��WKH��UHFHLYHU��� � � � � � � � � � � � �

IURP� �DERYH� �WKH� �JURXQG� ��UHFHLYHU� �RQ� �WKH� �JURXQG� �YHUVXV� �DW� �OHYHO� ���WK� �LQ� �DQ��DSDUWPHQW����� � � � � � � � � � � � � � �

EDUULHU��DYDLODELOLW\��DQG��DWWHQXDWLRQ���(DFK��IDFWRU��KDV��D��ZHLJKWHG��IXQFWLRQ��WKDW��LV��DSSOLHG��WR��� � � � � � � � � � � � � �

WKH���FDOFXODWLRQ���LQ���RUGHU���WR���PDNH���WKH���OHYHO���QRLVH���SUHGLFWLRQ���UHFHLYHG���E\���WKH���UHFHLYHU��� ���

��

5DLOZD\��QRLVH��LV��VOLJKWO\��GLIIHUHQW��IURP��WUDIILF��QRLVH��DV��LW��KDV��D��ZKLVWOH��QRLVH���ZKHHO��QRLVH��� � � � � � � � � � � � � � � �

DQG� �LV� �PRUH� �VWHDG\� �WKDQ� �WUDIILF��QRLVH���,W��LV��FDOFXODWHG��E\��FRPELQLQJ��HQJLQH��QRLVH��LQ��G%���� � � � � � � � � � � � � � � �

EDVHG� �RQ� �VSHHG� �RI� �WKH� �WUDLQ�� �ZKHHO�UDLO� �QRLVH�� �GLVWDQFH��IURP��VRXUFH��WR��UHFHLYHU���EDUULHU��� � � � � � � � � � � � � �

OHQJWK� �UDWLR� �DQG��DWWHQXDWLRQ���ZKLVWOH��QRLVH���JURXQG��VXUIDFH���QXPEHU��RI��QRLVH��HYHQWV��SHU��� � � � � � � � � � � � �

GD\�� ��

��

0HWUR��9DQFRXYHU��UHJXODWHV��QRLVH��WKURXJK��WKH��1RLVH��&RQWURO��%\�/DZ��������ZKLFK��LV��D������� � � � � � � � � � � � � �

SDJHV��GRFXPHQW��GHVFULELQJ��QRLVH��FRQWURO���IRFXVLQJ��RQ��GRZQWRZQ��DUHDV��WKDW��KRVW��VSHFLDO��� � � � � � � � � � � �

HYHQWV���ORXGHU��GLVWULFWV��DQG��VLWHV���+RZHYHU���WKH��1RLVH��&RQWURO��%\�/DZ��������LV��GLIILFXOW��WR��� � � � � � � � � � � � � �

������ ��

I I 
I I 
I I 
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EH��LPSOHPHQWHG��VXFFHVVIXOO\��GXH��WR��HQIRUFHPHQW��FKDOOHQJHV���7KH��1RLVH��&RQWURO��%\�/DZ��� � � � � � � � � � �

����� �GLYLGHV� �FRPPXQLW\� �UHJLRQV� �LQWR� �WKUHH� �FDWHJRULHV� �RI� �WKUHVKROG� �DUHDV�� �TXLHW���� � � � � � � � � � �

LQWHUPHGLDWH�� �DQG� �DFWLYLW\� ��VHH� �7DEOH� ����� �8VHUV� �DUH��DOORZHG��WR��ILOH��FRPSODLQWV��UHJDUGLQJ��� � � � � � � � � � � � �

QRLVH� �LQWHUUXSWLRQ�� �0RVW� �PDMRU� �FRPSODLQWV� �DUH� �UHJDUGLQJ� �DIWHU��KRXUV��FRQVWUXFWLRQ���QRLV\��� � � � � � � � � � �

QLJKWOLIH�� �DQG� �EXLOGLQJ� �PHFKDQLFDO� �HTXLSPHQW�� �1RLVH� �YLRODWLRQV� �DUH� �VXEMHFW� �WR� �ILQHV��� � � � � � � � � � �

UDQJLQJ���IURP����������WR������������� ���

7DEOH��������1RLVH���IURP���6SHFLILF���6RXUFH���5HJXODWLRQ����&LW\���RI���9DQFRXYHU���������� ��

��

*UHHQ���EXLOGLQJ���SUDFWLFHV� ��

/HDGHUVKLS��LQ��(QHUJ\��DQG��(QYLURQPHQWDO��'HVLJQ���/(('���LV��D��JUHHQ��EXLOGLQJ��FHUWLILFDWLRQ��� � � � � � � � � � � �

WKDW� �HQFRXUDJHV� �WKH� �XVH� �RI� �VXVWDLQDEOH� �PDWHULDOV�� �VXVWDLQDEOH� �VLWHV�� �HQHUJ\� �DQG��� � � � � � � � � � �

ZDWHU�XVHG� �HIILFLHQF\�� �DQG��HPLVVLRQV��WR��WKH��DWPRVSKHUH����/(('��IRU��1HZ��&RQVWUXFWLRQ��LV��� � � � � � � � � � � �

WKH� �RQO\� �/(('� �UDWLQJ� �V\VWHP� �WKDW� �UHJXODWHV� �RXWGRRU� �FRPPXQLW\� �QRLVH�� ��/(('��IRU��1HZ��� � � � � � � � � � � � �

&RQVWUXFWLRQ� ��PHDVXUHV� �WKH� �VLWH� �EDFNJURXQG� �QRLVH� �WR� �HQVXUH� �WKDW� �DGGLWLRQDO� �QRLVH��� � � � � � � � � � �

JHQHUDWHG� �IURP� �QHZ� �FRQVWUXFWLRQ� �GRHV� �QRW� �H[FHHG� �WKH� �PD[LPXP� �DOORZDEOH� �OHYHO� �RQ��� � � � � � � � � � � �

ERXQGDULHV� �ORFDWHG� �DGMDFHQW� �WR� �UHVLGHQWLDO� �DUHDV�� �7KH� �PD[LPXP� �H[WHULRU� �QRLVH� �OHYHO��� � � � � � � � � � �

�/PD[�� �VKRXOG� �QRW� �H[FHHG� ���� �G%$� �RU� �H[LVWLQJ� �DPELHQW� �OHYHOV� �DQG� �FRQVWUXFWLRQ� �QRLVH��� � � � � � � � � � � � �

������ ��

$FWLYLWLHV� �� 5HJXODWHG"� �� &RQGLWLRQV� �� ([FHSWLRQV� ��

1RLVH���IURP���VSHFLILF���VRXUFHV� �� <HV�� 0D[���������G%� �� ��

&RPPHUFLDO���GHOLYHULHV� �� 1R� �� �� ��

&RQVWUXFWLRQ� �� <HV�� � 1RLV\���FRQVWUXFWLRQ���RQO\� ��
� 6SHFLILF���KRXUV���DQG���GD\V� ��

%\���DSSOLFDWLRQ���RQO\� ��

%DUNLQJ���GRJV� �� <HV�� � ����ZHHNV���FRQWLQXRXV���QRLVH� ��
� $QLPDO���&RQWURO���$FW� ��

��

)LOPLQJ� �� <HV�� � )LOP���JXLGHOLQHV���DQG���EXVLQHVV���
KRXUV� ��

� )LOP���SHUPLWV� ��

��

/HDI���EORZHUV� �� <HV�� � %ORZHU���GHFDO���ସ��������G%$� ��
� 6SHFLILF���KRXUV���DQG���GD\V� ��

%DQQHG���LQ���:HVW���(QG� ��

0HFKDQLFDO���(TXLSPHQW� �� <HV�� � $FFHSWDEOH���QRLVH���UDQJH���OLPLWV� ��
� %\���ORFDWLRQ����KRXU����GD\���RI���ZHHN� ��

��

3HRSOH����VWHUHRV����\DUG���FDIH����
DQG���PRUH� ��

<HV�� � ,QWHQGHG���WR���NHHS���SHDFH� �� &KLOGUHQ���SOD\LQJ����
FKXUFK���EHOOV����KHDY\���
ZDONLQJ����SHRSOH���
PRYLQJ���IXUQLWXUH����
VODPPLQJ���GRRUV����ZLQG���
FKLPHV� ��

3RZHU���HTXLSPHQW� �� <HV�� � 6SHFLILF���KRXUV���DQG���GD\V� �� ��

3ULYDWH���JDUEDJH���DQG���
UHF\FOLQJ���WUXFNV� ��

<HV�� � 6SHFLILF���KRXUV���DQG���GD\V� �� 'RZQWRZQ�������H[WHQGHG���
KRXUV� ��

3XEV����FOXEV����UHVWDXUDQWV���DQG���
FDIHV� ��

<HV�� � 6SHFLILF���KRXUV���DQG���GD\V� ��
� /LTXRU���ORFDWLRQV


� ��

��
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VKRXOG��QRW��H[FHHG������G%/$HT���2Q��ERXQGDULHV��ORFDWHG��QRW��DGMDFHQW��WR��UHVLGHQWLDO��DUHDV���� � � � � � � � � � � � �

RXWGRRU� �GD\�QLJKW� �QRLVH� �OHYHO� ��/GQ�� �RU� �&RPPXQLW\� �1RLVH� �(TXLYDOHQW� �/HYHO� �VKRXOG� �QRW��� � � � � � � � � � � �

H[FHHG� ���� �G%$�� �/(('� �DGRSWHG� �FRPPXQLW\� �QRLVH� �OHYHO� �RU� �FLW\� �H[SRVXUH� �OLPLW� �IURP� �WKH��� � � � � � � � � � � � � �

:+2���JXLGHOLQHV����VHH���$SSHQGL[�������� ���

��

$OWKRXJK� �QRW� �ORFDOO\� �DGRSWHG�� �%XLOGLQJ� �5HVHDUFK� �(VWDEOLVKPHQW� �(QYLURQPHQWDO��� � � � � � � �

$VVHVVPHQW� �0HWKRG� ��%5(($0�� �FDQ� �FRQWULEXWH� �WR� �WKH� �GLVFXVVLRQ�� �6LPLODU� �WR� �/(('���� � � � � � � � � � �

%5(($0� �UHJXODWHV� �QRLVH� �SROOXWLRQ� �WR� �KHOS� �PLWLJDWH� �QRLVH� �SROOXWLRQ� �XQGHU�6(� ����1RLVH��� � � � � � � � � � � �

3ROOXWLRQ� �DQG� ��3RO� ���� �5HGXFWLRQ� �RI� �1RLVH� �3ROOXWLRQ��� ��+HD� ���� �$FRXVWLFDO� �3HUIRUPDQFH��� � � � � � � � � � � �

VWDQGDUG��UHFRPPHQGV��EXLOGLQJ��]RQLQJ��WR��EH��LQ��FHUWDLQ��DUUDQJHPHQWV��WKDW��PLQLPL]H��QRLVH��� � � � � � � � � � � �

DFFRUGLQJ� �WR� �LWV� �DFWLYLW\� �]RQHV�� �%5(($0� �PD[LPXP� �FRPPXQLW\� �QRLVH� �FULWHULD� �DUH� �DOVR��� � � � � � � � � � � �

DGRSWHG���IURP���:+2�� ��
��

����� 6RXQGVFDSH���,QGLFDWRUV���DQG���$SSURDFKHV� ��
,Q� �XUEDQ� �VRXQGVFDSH� �HFRORJ\�� �SHRSOH� �LQWHUDFW� �ZLWK� �DQLPDOV�� �SODQWV� �DQG� �HQYLURQPHQW��� � � � � � � � � � �

�%XERO]� �DQG� �6RQWDJ� ������� �'RXJODV� �HW� �DO�� ������� �/DZUHQFH� �������� �$� �KHDOWK\� �DFRXVWLF��� � � � � � � � � � � � �

HQYLURQPHQW� �LV� �KLJKO\� �DVVRFLDWHG� �ZLWK� �ODQGVFDSH� �VWUXFWXUH� ��/LX� �HW� �DO��� �������� �*UHHQ��� � � � � � � � � � � �

VSDFHV��DUH��EHOLHYHG��WR��SURPRWH��WKH��KHDOWK��DQG��ZHOO�EHLQJ��RI��WKH��FLW\��UHVLGHQWV���%HUWUDP��� � � � � � � � � � � � � �

DQG� �5HKGDQ]�� �������� �*UHHQ� �VSDFHV� �SURPRWH� �D� �YDULHW\� �RI� �ELRGLYHUVLW\� �FRQVWUXFWLQJ� �DQ��� � � � � � � � � � � �

HQMR\DEOH�� �SOHDVDQW� �DQG� �KHDOWKLHU� �VRXQGVFDSH� ��)DULQD�� �������� �1DWXUDO� �VFHQHV� �ZLWK��� � � � � � � � � �

YHJHWDWLRQ� �DUH� �EHOLHYHG� �WR� �LPSURYH� �FRJQLWLYH� �EHKDYLRU� �DQG� �WR� �DVVHVV� �VWUHVV� �UHFRYHU\��� � � � � � � � � � � �

�8OULFK���HW���DO������������ ��

��

1XPHURXV� �UHVHDUFKHV� �KDYH� �EHHQ� �GRQH� �LQ� �WKH� �ILHOG� �RI� �VRXQGVFDSH�� �2QH� �RI� �WKH� �PRVW��� � � � � � � � � � � � � �

QRWDEOH� �VRXQGVFDSH� �UHVHDUFKHUV�� �%ULGJHW� �6FKXOWH�)RUWNDPS���KDV��FRPSOHWHG��VXEVWDQWLDO��� � � � � � � �

UHVHDUFK� �LQ� �QRLVH� �PDSSLQJ� �DQG� �XUEDQ� �VRXQGVFDSH�� �0RVW� �RI� �KHU� �ZRUNV��SURGXFHG��QRLVH��� � � � � � � � � � � � �

PDSSLQJ��RI��FHUWDLQ��ORFDWLRQV��WR��RYHUYLHZ��WKH��VRXQGVFDSH��GLVWULEXWLRQ��RI��SDUWLFXODU��DUHDV���� � � � � � � � � � � �

2QH� �RI� �KHU� �PRVW� �SXEOLVKHG� �VWXGLHV� �LV� �D� �VTXDUH� �SDUN� �ORFDWHG� �RQ� �1DXHQHU��3ODW]���%HUOLQ���� � � � � � � � � � � � � � �

*HUPDQ\�� �7KH� �VWXG\� �VWXGLHG� �SHRSOH
V� �SHUFHSWLRQ� �WRZDUGV� �VRXQGVFDSH� �LQ� �WKH� �SOD]D� �E\�� � � � � � � � � � � �

FRQGXFWLQJ� �VRXQGZDONV�� �QDUUDWLYH� �LQWHUYLHZV�� �SXEOLF� �KHDULQJ�� �ZRUNVKRSV� �DQG� �IOHD��� � � � � � � � �

PDUNHWV� ��6FKXOWH�)RUWNDPS� �DQG� �-RUGDQ�� �������� �7KH� �UHVXOW� �RI� �WKLV� �VWXG\� �ZDV� �D��� � � � � � � � � � � �

VRXQGVFDSH� �LPSOLFDWLRQ� �RI� �WKH� �SOD]D� �EDVHG� �RQ� �WKH� �XVHU
V� �SUHIHUHQFHV� �DQG� �GHVLUHV� �RI��� � � � � � � � � � � � �

VRXQG���VXFK��DV��ELUG��VRQJV���RFHDQ��ZDYHV���HWF���7KH��VWXG\��WRRN��VHYHUDO��\HDUV��WR��FRPSOHWH���� � � � � � � � � � � � � � �

&ROOHFWLRQ� �RI� �6FKXOWH�)RUWNDPS� �DQG� �FROOHDJXHV� �VRXQGVFDSH� �ZRUNV� �UHVXOWHG� �LQ� �WKH��� � � � � � � � � �

������ ��
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GHYHORSPHQW� �RI� �WKH� �,62� �������������� ��� �$FRXVWLFV� �6RXQGVFDSH� �VWDQGDUG� �ZKLFK� �LV� �WKH��� � � � � � � � � � � �

PRVW���UHFHQW���VRXQGVFDSH���GDWD���FROOHFWLRQ���PHWKRG��� ���

��

$PELHQW���1RLVH���DQG���&DWHJRUL]DWLRQV� ��

1DWXUDO� �VRXQGV� �LQFOXGH� �ZDWHU� �VRXQGV�� �ZLQG�� �ELUG� �VRQJ�� �LQVHFWV�� �ZDWHU� �FUHDWXUHV� �DQG��� � � � � � � � � � � �

DQLPDOV�� �7KH\� �FDQ��JHQHUDWH��UHVWRUDWLYH��DPELHQW��QRLVH���$PELHQW��VRXQG��LV��D��EDFNJURXQG��� � � � � � � � � � � �

VRXQG� �WKDW� �LV� �SUHVHQW� �LQ� �WKH� �VXUURXQGLQJV�� �8QZDQWHG� �DPELHQW� �QRLVHV� �DUH� �H[FHVV� �KLVV���� � � � � � � � � � � � �

WDSSLQJ�� �WUDIILF� �QRLVH�� �$V� �DQ� �H[DPSOH�� �QDWXUDO��VRXQGV��RIIVHW��WKH��HIIHFWV��RI��XUEDQ��QRLVHV��� � � � � � � � � � � � � �

UHGXFLQJ���DQQR\DQFH����/HYHQWKDOO������������/L����������� ���

��

1RLVH� �UHJXODWLRQ� �DQG� �SROLF\� �LQFOXGHV� �PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �RYHU� �D� �SHULRG� �RI��� � � � � � � � � � � � �

WLPH� �IRU� �DPELHQW� �QRLVH���KRZHYHU��G%/$HT��LV��LQGHSHQGHQW��IURP��WKH��VHPDQWLF��FRQWHQWV��RI��� � � � � � � � � � � � �

WKH� �QRLVH�� �(YHU\� �SHUVRQ� �KDV� �D� �GLIIHUHQW��SHUFHSWLRQ��WRZDUGV��LQFRPLQJ��VRXQG��GHSHQGLQJ��� � � � � � � � � � � �

RQ� �WKHLU� �H[SHFWDWLRQ� ��7UXD[�� ���������:LWK��UHVSHFW��WR��WKH��VRXQGVFDSH��LQ��SODQQLQJ��KHDOWK\��� � � � � � � � � � � � �

FLWLHV���SODFHPDNLQJ��LQFOXGHV��UHVSRQGLQJ��WR��WKH��GLYHUVLW\��RI��WKH��FLW\¶V��SRSXODWLRQ���DJH��DQG��� � � � � � � � � � � � �

EHKDYLRUV�� ��5DGLFFKL� �HW� �DO��� �������� �+XPDQV� �VRFLDO� �LGHQWLWLHV� �VKDSH� �WKHLU� �SHUFHSWLRQ� �RI� �� � � � � � � � � � � �

QRLVH� �DQG� �VRXQG� �LQ� �SXEOLF� �VSDFHV� ��6KDQNDU� �HW� �DO��� �������� �+XPDQV��GHYHORS��D��VHQVH��RI��� � � � � � � � � � � � � � �

SODFH� �ZKLFK� �LV� �DQ� �HPRWLRQDO� �FRQQHFWLRQ� �ZLWK��WKH��JHRJUDSKLFDO��HQYLURQPHQW���-RUJHQVHQ��� � � � � � � � � � �

DQG� �6WHGPDQ�� ������� �������� �,Q� �DQ� �DFRXVWLF� �XUEDQ� �VRXQGVFDSH� �VWXG\�� �LQGLYLGXDOV
��� � � � � � � � � � �

VXEMHFWLYH� �PHDVXUHPHQWV� �DQG� �SHUFHSWLRQV� �DLG� �WKH��DVVHVVPHQW��RI��DFRXVWLF��TXDOLW\���7KLV��� � � � � � � � � � �

UHVHDUFK���FDQ���EH���FRPSOHWHG���ZLWK���TXHVWLRQQDLUHV����VXUYH\V����ZRUNVKRSV����DQG���VRXQGZDONLQJ��� ���

��

,Q� �DPELHQW� �VRXQG� �DQDO\VLV�� �WKH� �UHVHDUFK� �IRFXVHG� �LV� �RQ� �WKH� �VRXUFH� �RI� �WKH� �VRXQG�� �'DWD��� � � � � � � � � � � � � � �

FROOHFWLRQV� �WKDW� �FDWHJRUL]HG� �VRXQGV� �ZLWKLQ� �DQ� �DUHD� �DUH� �XVHIXO� �LQ� �WKH� �JHQHUDWLRQ� �RI��� � � � � � � � � � � � �

PDSSLQJ� �WRROV� �IRU� �XUEDQ� �SODQQLQJ� ��5DLPEDXOW�� �������� �)RU� �H[DPSOH�� �PDLQWDLQLQJ� �WKH��� � � � � � � � � � �

SURSRUWLRQ� �RI� �VRXQGV� �JHQHUDWHG� �E\� �KXPDQ� �DFWLYLW\� �YHUVXV� �QRW�� �7KH��VRXQGV��RI��DFWLYLWLHV��� � � � � � � � � � � � �

ZLWKLQ� �D� �VRXQGVFDSH� �DUH� �DQDO\]HG� �EDVHG� �RQ� �HQYLURQPHQWV�� �VRXUFH� �DQG� �VHPDQWLF��� � � � � � � � � � �

FRQWHQWV��� ���

��

%DODQFHG���6RXQGVFDSH� ��

$��EDODQFHG��VRXQGVFDSH���DFFRUGLQJ��WR��6FKDIHU���LV��D��VRXQGVFDSH��ZKHUH��SHRSOH��VWLOO��KDYH��� � � � � � � � � � � � �

WKH� �DELOLW\� �WR� �WDON� �RU� �H[SUHVV� �WKHPVHOYHV� �ZLWKRXW� �LQWHUUXSWLRQ� �IURP� �VRXQG� �LQSXWV� �RU��� � � � � � � � � � � � �

LPSUHVVLRQ� �IURP��WKH��VXUURXQGLQJV���7UXD[�����������(OLPLQDWLQJ��XQZDQWHG��VRXQGV��RU��QRLVH��� � � � � � � � � � �

������ ��
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FRPSOHWHO\� �GRHV� �QRW� �LQGLFDWH� �WKDW� �D� �VRXQGVFDSH� �LV� �EDODQFHG�� �$� �VLPLODU� �XQGHUVWDQGLQJ��� � � � � � � � � � � �

WKDW���KHDOWK\���FDQQRW���EH���WUDQVODWHG���DV���DQ���³DEVHQFH���RI���GLVHDVHV´����:+2������������ ���

��

7UXD[� �LQ� �WKH� ��:RUOG� �6RXQGVFDSH� �3URMHFW� ��GHILQHG� �D� �EDODQFHG� �VRXQGVFDSH� �DV� �D� ��+L�)L��� � � � � � � � � � � � �

VRXQGVFDSH�� �,Q� �D� ��+L�IL� ��VRXQGVFDSH�� �WKH� �VLJQDO� �WR� �QRLVH� �UDWLR��LV��IDYRUDEOH��DQG��WKH��PRVW��� � � � � � � � � � � � � � �

GLVFUHWH� �VRXQG� �FDQ� �EH� �KHDUG� �FOHDUO\�� �$� ��/R�)L� �VRXQGVFDSH� �LV� �WKH� �RSSRVLWH� �RI� �D� ��+L�)L��� � � � � � � � � � � � � � �

VRXQGVFDSH�� �LW� �GHVFULEHV� �D� �UHDOO\� �QRLV\� �VRXQGVFDSH� �ZKHUH� �WKHUH� �LV� �DQ� �LQDELOLW\� �WR��� � � � � � � � � � � � �

GLVWLQJXLVK� �GLIIHUHQW� �VRXQGV�� �([DPSOHV� �RI� ��+L�)L� �VRXQGVFDSHV� �DUH� �IRXQG� �LQ� �UXUDO� �DUHDV��� � � � � � � � � � � �

DQG���SDUNV����DQG����/R�)L����VRXQGVFDSHV���DUH���IRXQG���LQ���GHQVHO\���EXLOW�XS���XUEDQ���DUHDV��� ���

��

(YHU\� �VRXQGVFDSH� �LV� �GLVWLQFW��IURP��HDFK��RWKHU��DV��HDFK��VRXQG��VRXUFH��LV��XQLTXH��DQG��KDV��� � � � � � � � � � � � � � �

GLIIHUHQW� �YROXPH�� �FKDUDFWHULVWLF�� �UK\WKP�� �GHQVLW\�� �HWF�� �7KHVH� �IDFWRUV� �IRUP� �D� �GLIIHUHQW��� � � � � � � � � � �

³LPDJH´� �RU� �SHUFHSWLRQ� �WR� �WKH� �OLVWHQHU�� �7KXV�� �VRPH� �DQDO\WLFDO� �FRQFHSWV� �FDQ� �EH� �GHULYHG��� � � � � � � � � � � � �

IURP���WKLV���FRQFHSW���VXFK���DV���NH\QRWH����VLJQDO����DQG���VRXQGPDUN��� ���

��

.H\QRWH� �LGHQWLILHV� �WKH� �NH\� �RI� �D� �FRPSRVLWLRQ�� �,W� �LV� �D��SUHYDLOLQJ��VRXQG��WKDW��GHVFULEHV��WKH��� � � � � � � � � � � � � � �

FKDUDFWHU��RI��D��SODFH���$V��DQ��H[DPSOH���WKH��NH\QRWH��LV��FRPSRVHG��RI��JHRJUDSK\��DQG��QDWXUH��� � � � � � � � � � � � � � �

�H�J�� �RFHDQ� �ZDYHV�� �RU� �IURP� �WUDIILF� �VRXQG� �LQ� �XUEDQ� �VHWWOHPHQWV�� �7KH� �VLJQDO� ��IRUHJURXQG��� � � � � � � � � � � � �

VRXQG���LV��D��VRXQG��WKDW��FDQ��EH��KHDUG��FRQVFLRXVO\��DQG��PRVW��RI��WKH��WLPH��GHOLYHULQJ��FHUWDLQ��� � � � � � � � � � � � � � � �

PHVVDJHV��RU��LQIRUPDWLRQ���6LJQDO��H[DPSOHV��DUH��EHOOV���VLUHQV���ZKLVWOHV���HWF���6RXQGPDUN��LV��� � � � � � � � � � � �

GHULYHG� �IURP� �WKH� �WHUP��ODQGPDUN��DQG��FDQ��EH��GHVFULEHG��DV��D��XQLTXH��VRXQG���VSHFLILF��WR��D��� � � � � � � � � � � � � � � �

FHUWDLQ� �DUHD�� ��.H\QRWHV� �DUH� �QRZ� �EHLQJ� �LQYHVWLJDWHG� �LQ� �WKH� �&LW\� �RI� �/RQGRQ� �DQG� �ZLOO� �EH��� � � � � � � � � � � � � � �

GLVFXVVHG���IXUWKHU���LQ���6HFWLRQ��������� ���

��

$FFRUGLQJ� �WR� �%HUQLH� �.UDXVH�� �VRXQGVFDSHV� �FDQ� �EH� �GLVWLQJXLVKHG� �LQWR� �WKUHH� �PDMRU��� � � � � � � � � � �

FDWHJRULHV��VXFK��DV��ELRSKRQ\���JHRSKRQ\��DQG��DQWURSKRQ\���%LRSKRQ\��LV��D��VRXQG��SURGXFHG��� � � � � � � � � � � �

E\� �ELRORJLFDO� �RUJDQLVPV� �VXFK� �DV� �ELUGVRQJ�� �LQVHFWV�� �IURJV�� �DQG� �DQLPDOV�� �%LRSKRQ\� �LV��� � � � � � � � � � � �

W\SLFDOO\� �DERYH� ��N+]�� �%LRSKRQ\� �LV� �FRQVLGHUHG� �DV� �D� �UHVWRUDWLYH� �VRXQG�� �*HRSKRQ\��� � � � � � � � � � �

GHVFULEHV� �VRXQGV� �SURGXFHG� �E\� �QRQ�ELRORJLFDO� �QDWXUDO� �VRXUFHV� �RU� �HDUWK� �VXFK� �DV� �ZLQG���� � � � � � � � � � � �

ZDWHU�� �DQG� �HDUWKTXDNH�� �$QWKURSKRQ\� �GHVFULEHV� �VRXQGV� �SURGXFHG� �E\� �KXPDQ� �DFWLYLW\��� � � � � � � � � �

�PDFKLQH� �VRXQG�� �WUDIILF�� �HWF���� �$QWURSKRQ\� �VRXQGV� �DUH� �W\SLFDOO\� �EHORZ� �WKH� ��� �N+]��� � � � � � � � � � � �

IUHTXHQF\���UDQJH��� ���

��

������ ��
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$��UHVHDUFK��VWXG\��E\��.DVWHQ��HW��DO���UHVXOWHG��LQ��WKH��GHYHORSPHQW��RI��D��QRUPDOL]HG��GLIIHUHQFH��� � � � � � � � � � � � � � �

VRXQGVFDSH��LQGH[���1'6,���WR��HVWLPDWH��WKH��SHUFHQWDJH��RI��DQWURSKRQLF��VRXQG��GLVWXUEDQFH��� � � � � � � � � � �

LQ� �D� �VFHQH� �E\� �FRPSXWLQJ� �WKH� �UDWLR� �RI� �ELRSKRQ\� ��ȕ�� �FRPSRQHQWV� �WR� �DQWURSKRQ\� ��Į���� � � � � � � � � � � � � �

FRPSRQHQWV�� �7KH� �ILUVW� �VWHS� �WR� �FDOFXODWH� �1'6,��LV��WR��FRPSXWH��WKH��SRZHU��VSHFWUDO��GHQVLW\��� � � � � � � � � � � � � �

�36'��� �3RZHU� �VSHFWUDO� �GHQVLW\� �LV��WKH��VWUHQJWK��RI��HQHUJ\��DV��D��IXQFWLRQ��RI��IUHTXHQF\��DQG��� � � � � � � � � � � � � � �

FDQ���EH���SHUIRUPHG���XVLQJ���IRXULHU���DQDO\VLV����+HQFH����1'6,���FDQ���EH���GHILQHG���DV�� ��

1'6, ¬ �ơ¬ï¬Ơ�¬ ¬�ơ¬ Ơ� ¬¬  ¬ � � ¬ �������������(T�������� ��

��

ZKHUH� ��

ȕ� �DQG� �Į� �DUH� �WKH� �WRWDO� �HVWLPDWHG� �36'� �IRU� �WKH� �ODUJHVW� ��� �N+]� �ELRSKRQ\� �ELQ� �DQG� �WKH��� � � � � � � � � � � � � � � � �

DQWURSKRQ\� �ELQ� �UHVSHFWLYHO\� ��.DVWHQ��HW��DO������������1'6,��UDQJHV��IURP������WR������YDOXH�������� � � � � � � � � � � � � � �

UHSUHVHQWV��D��VLJQDO��ZLWKRXW��DQ\��DQWURSKRQ\��FRPSRQHQW��SUHVHQW�� �/RZ��1'6,��LQGLFDWHV��WKH��� � � � � � � � � � � �

SUHVHQFH��RI��DQLPDOV��DQG��VRPHWLPHV��WKH��YDOXH��RI��1'6,��FDQ��IDOO��EHORZ�������+HQFH���D��YDOXH��� � � � � � � � � � � � � � � �

RI� �ȕ� �JUHDWHU� �WKDQ� ����� �GHQRWHV� �D� �ELRSKRQ\� �GRPLQDQW� �VRXQGVFDSH�� �:KHQ� �WKH� �YDOXH� �RI��� � � � � � � � � � � � � �

JHRSKRQ\� ��Ȗ�� �FRLQFLGHV� �ZLWK� �ELRSKRQ\�� �LW� �GHQRWHV� �WKDW� �ELR�JHRSKRQ\��LV��GRPLQDQW��LQ��WKH��� � � � � � � � � � � � �

VRXQGVFDSH�� �1RWH� �WKDW� �WKH��FOLPDWH���GHZ��SRLQW���DQG��WHPSHUDWXUHV��KDYH��WR��EH��DFFRXQWHG��� � � � � � � � � � � � �

IRU� �GXULQJ� �PHDVXUHPHQWV� �VLQFH� �WKH\� �DIIHFW� �KRZ� �ELRSKRQ\�� �JHRSKRQ\� �DQG� �DQWURSKRQ\��� � � � � � � � � � �

VRXQG� �WUDQVODWH� �LQ� �WKH� �VRXQGVFDSH�� �1'6,� �YDULHV� �VHDVRQDOLW\� �DV� �WHPSHUDWXUH�� �FOLPDWH���� � � � � � � � � � �

DQG� �KXPLGLW\� �FKDQJHV� �RYHU� �WLPH�� �/LWH� �UHYLHZ� �GLG� �QRW� �ILQG� �D� �UHFRPPHQGDWLRQ� �DERXW��� � � � � � � � � � � � �

KHDOWK\���FLW\���1'6,���VXJJHVWHG���YDOXHV�� ��

��

$� �VLQJXODU� �UDWLR� �ZDV� �XVHG� �LQ� �WKH� �SUHYLRXV� �VRXQGVFDSH� �VWXGLHV� �RI� �ELR�JHR�DQWURSKRQ\��� � � � � � � � � � � �

UDWLR���IRUPXOD���WKDW���FDQ���EH���VHHQ���EHORZ�� ��

�ơ¬ �¬ ¬¬Ơ¬ ¬¬ � Ƣ � ! � �� (T�������� ��

��

,I� �WKH� �UDWLR� �RI� �ELRSKRQ\� �DQG� �JHRSKRQ\� �VXPPDWLRQ� �LV� �JUHDWHU� �WKDQ� �WKH� �DQWURSKRQ\�� �WKH�� � � � � � � � � � � � � �

VRXQGVFDSH� �RI� �D� �SDUWLFXODU� �DUHD� �FDQ� �EH� �GHVFULEHG� �WR� �KDYH� �QDWXUDO� �FRQWHQW� ��&RQQHOO\���� � � � � � � � � � � � �

������� �7KH� �SURSRUWLRQ� �RI� �ELRSKRQ\�DQWURSKRQ\� �UDWLR� �KDV� �QRW� �\HW� �EHHQ� �LGHQWLILHG� �IRU��� � � � � � � � � � � �

KHDOWK\���FLWLHV�� ��

��

5HVHDUFKHUV� �VXFK� �DV� �-DFRE� �'HLQ� �	� �-RKDQQHV� �5�GLVVHU� �KDG� �FRPSOHWHG� �UHVHDUFK� �LQ��� � � � � � � � � � � �

ELRSKRQ\� ����LGHQWLI\LQJ��WKH��UHODWLRQVKLS��EHWZHHQ��ODQGVFDSH��VWUXFWXUH��DQG��YHJHWDWLRQ��ZLWK�� � � � � � � � � � �

ELRSKRQ\��YDOXH���3LMDQRZVNL���%U\DQ��	��9LOODQXHYD�5LYHUD��HW���DO���KDG��FRPSOHWHG��UHVHDUFK��LQ��� � � � � � � � � � � �

������ ��
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VRXQGVFDSH��HFRORJ\��WKDW��LGHQWLILHG��FRPSRQHQWV��RI��JHRSKRQ\���ELRSKRQ\��DQG��DQWURSKRQ\��� � � � � � � � � �

LQ� �VRXQGVFDSH�� �7KH� �VWXG\� �UHVXOWHG� �LQ� �WKH� �ZD\� �DQLPDOV� �FRPPXQLFDWH� �WKURXJK� �GLIIHUHQW��� � � � � � � � � � � �

IUHTXHQFLHV���DV���ZHOO���DV���VSDWLDO���GHILQLWLRQ���RI���ODQGVFDSH���VRXQGVFDSH��� ���

��

6RXQGVFDSH���6WXGLHV���DQG���'HYHORSPHQW���RI���6WDQGDUGV� ��

6RXQGVFDSH� �DQDO\VLV� �LV� �QRZ� �VWDQGDUGL]HG� �ZLWK� �,62� �������������� �DQG� �,62� �������� � � � � � � � � � �

$FRXVWLFV� �²� �'HVFULSWLRQ�� �PHDVXUHPHQW� �DQG� �DVVHVVPHQW� �RI� �HQYLURQPHQWDO� �QRLVH�� �7KH��� � � � � � � � � �

WULDQJXODWLRQ� �PHWKRG� �DSSURDFK� �ZDV� �GLVWLOOHG� �WR� �LQYHVWLJDWH� �WKH� �UHODWLRQVKLSV� �EHWZHHQ��� � � � � � � � � �

VRXQG� �DQDO\VLV�� �TXHVWLRQQDLUH� �VXUYH\� �DQG��QDUUDWLYH��LQWHUYLHZ��ZRUNVKRS��FRPSRQHQWV��DV��� � � � � � � � � �

LOOXVWUDWHG� �LQ� �)LJXUH� ���� �7KH� �,62� ������� �$FRXVWLFV�6RXQGVFDSH� �3DUWV� ���� ��� �DQG� ��� �ZHUH��� � � � � � � � � � � � � �

FRPSOHWHG� �LQ� ������� �7KH� �VWDQGDUG� �RXWOLQHV� �DUH� �WKH� �DFRXVWLF� �DQG� �SV\FKRDFRXVWLF��� � � � � � � � � � �

LQGLFDWRUV� �QHHGHG� �IRU� �VRXQGVFDSH� �DQDO\VLV� �DQG� �GDWD� �FROOHFWLRQ� �SURFHGXUH� �VXFK� �DV��� � � � � � � � � � �

VRXQGZDON�� �FUHDWLQJ� �TXHVWLRQQDLUH�� �FRQGXFWLQJ� �LQWHUYLHZ�� �VRXQG� �VRXUFH� �WD[RQRP\�� �DQG��� � � � � � � � �

ELQDXUDO���PHDVXUHPHQWV��� ���

��

7KH� �FRQFHSW� �RI� �WULDQJXODWLRQ� �PHWKRGV� �LV� �GHULYHG� �IURP� �ODQG��VXUYH\LQJ��WHFKQLTXHV��ZKLFK��� � � � � � � � � � � �

LGHQWLI\� �D� �VLQJOH� �SRLQW� �LQ� �D� �VSDFH� �E\� �FRQYHUJLQJ� �PHDVXUHPHQW� �IURP� �WZR� �GLVWLQFW��SRLQWV��� � � � � � � � � � � � � �

�%URRNV� �HW�� �DO�� �������� �7ULDQJXODWLRQ� �PHWKRG� �LV� �D� �SRZHUIXO��WRRO��WR��YDOLGDWH��GDWD��E\��FURVV��� � � � � � � � � � � � � � �

YDOLGDWLQJ� �GDWD� �IURP� �WZR� �RU� �PRUH� �VRXUFHV�� �7ULDQJXODWLRQ� �KDV� �EHHQ� �DGRSWHG� �LQ��� � � � � � � � � � � �

VRXQGVFDSH� �UHVHDUFK�� �7R��FRQGXFW��D��FRPSOHWH��VXFFHVVIXO��VRXQGVFDSH��VWXG\��WKHUH��PXVW��� � � � � � � � � � �

EH� �DW� �OHDVW� �WZR� �HVWDEOLVKHG� �UHODWLRQVKLSV� �EHWZHHQ� �WKH� �WKUHH� �FRPSRQHQWV� �RI� �WKH��� � � � � � � � � � � �

VRXQGVFDSH� �DQDO\VLV� ��VHH� �)LJXUH� ����� �GHYHORSHG� �E\� �6FKXOWH�)RUWNDPS�� �,QWHJUDWLQJ�� � � � � � � � �

VXEMHFWLYH� �DQG� �FRQWH[WXDO� �YDULDEOHV� �HQVXUHV� �VRXQGVFDSH� �VWXG\� �DFFRXQWV� �SHRSOH
V��� � � � � � � � �

ZHOO�EHLQJ��� ���

��

��

��

��

��

��

��

��

��

)LJXUH��������%DVLF���7ULDQJXODWLRQ���0RGHO���LQ���6RXQGVFDSH���5HVHDUFK���DQG���3UDFWLFH� ��

������ ��
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&RQWH[WXDO� �YDULDEOHV� �FDQ� �EH� �LQYHVWLJDWHG� �E\� �FRQGXFWLQJ� �DFRXVWLF� �DXGLR� �UHFRUGLQJV� �RQ��� � � � � � � � � � �

WKH� �VLWH�� �7KLV� �UHSUHVHQWV� �WKH� �FRPSRQHQW� �RI� �VRXQG� �DQDO\VLV� �LOOXVWUDWHG� �LQ� �)LJXUH� ���� �7KH��� � � � � � � � � � � � � �

HTXLSPHQW��XVHG��WR��PHDVXUH��VRXQG��LV��D��ELQDXUDO��KHDG��ZLWK��WZR��PLFURSKRQHV��PRXQWHG��RQ��� � � � � � � � � � � � � �

WKH��KHDG��ZKLFK��UHSUHVHQWV��KXPDQ��KHDULQJ��PHFKDQLVPV���7KH��SRVLWLRQ��DQG��RULHQWDWLRQ��RI��� � � � � � � � � � � �

WKH� �ELQDXUDO� �KHDG� �DUH� �YHU\� �FULWLFDO�� �'XULQJ��DFRXVWLF��UHFRUGLQJV���UHVHDUFKHUV��VKRXOG��SD\��� � � � � � � � � � � �

DWWHQWLRQ� �WR� �WKH� �H[DFW� �SRVLWLRQLQJ� �RI� �ELQDXUDO� �KHDG�� �PHDVXUHPHQW� �WLPH�� �DWPRVSKHULF��� � � � � � � � � � �

FRQGLWLRQ� ��ZLQG�� �KXPLGLW\�� �WHPSHUDWXUH�� �DV� �WKRVH��LQIOXHQFH��VRXQG��PHDVXUHG���.DQJ���-��	��� � � � � � � � � � � �

6FKXOWH�)RUWNDPS�� �������� �'XULQJ� �PHDVXUHPHQW�� �WKH��VDPSOLQJ��UDWH��VKRXOG��QRW��JR��EHORZ��� � � � � � � � � � �

�������N+]���DV���SHU���1\TXLVW�6KDQQRQ���VDPSOLQJ���WKHRUHP��� ���

��

$FFRUGLQJ� �WR� �,62� �������������� �WKH� �ELQDXUDO� �KHDG� �PXVW� �EH� �SODFHG��DW��D��KHLJKW��RI�����P��� � � � � � � � � � � � � � �

IURP� �WKH� �JURXQG� �RU��ZLWKLQ��D��UDQJH��RI�����P��WR���P��DFFRUGLQJ��WR��,62�����������,62����������� � � � � � � � � � � � � � � � �

VWDQGDUG� �GHILQHV� �WKDW��PHDVXUHPHQW��WLPH��VKRXOG��WDNH��LQWR��DFFRXQW��KXPDQ��DFWLYLWLHV��DQG��� � � � � � � � � � � �

YDULDWLRQ� �RI� �RSHUDWLRQ� �RI� �YDULRXV� �VRXQGV�� �,62� �������������� �VWDWHG� �WKDW� �PHDVXUHPHQW��� � � � � � � � � � �

WLPH��VKRXOG��EH��DW��OHDVW��LQ��GXUDWLRQ��RI�����PLQXWHV��SHU��UHFRUGLQJ��UHSHDWHG��WKUHH��WLPHV��DQG��� � � � � � � � � � � � � � � �

PLQLPXP� �RI� �WZR��SRLQWV��RI��PHDVXUHPHQWV��ZLWKLQ��WKH��DUHD���%RWK��VWDQGDUGV��XVHG��/$HT��RU��� � � � � � � � � � � � � �

$�ZHLJKWHG���VRXQG���SUHVVXUH���OHYHO���DV���WKH���XQLW���RI���SUHIHUUHG���QRLVH���GHVFULSWRU�� � �� �

��

'HWHUPLQLQJ� �WKH� �SRLQWV� �RI� �PHDVXUHPHQWV� �GHSHQGV� �RQ� �WKH� �W\SH� �RI� �UHVHDUFK� �EHLQJ��� � � � � � � � � � � �

FRQGXFWHG���5HYLHZLQJ��)RUWNDPS¶V��QRWDEOH��ZRUNV��IRU��VRXQGVFDSH��UHVHDUFK��PHWKRGRORJ\���� � � � � � � � �

LW� �LV� �REVHUYHG� �IRU� �QRLVH� �PDSSLQJ�� �ZKHUH� �QRLVH� �KHDW� �PDSV� �DUH� �JHQHUDWHG�� �JULG� �GDWD��� � � � � � � � � � � � � �

FROOHFWLRQ� �LV� �FRPPRQO\� �XVHG�� �)RU� �VSHFLILF� �DUHD� �QRLVH� �RU� �VRXQG� �TXDOLW\� �LPSURYHPHQW���� � � � � � � � � � � �

SRLQWV���RI���PHDVXUHPHQWV���FDQ���EH���GHWHUPLQHG���EDVHG���RQ���SHRSOH
V���DFWLYLW\��� ���

��

6XEMHFWLYH� �YDULDEOHV� �FDQ� �EH� �LQYHVWLJDWHG� �E\� �FRQGXFWLQJ� �VXUYH\V��DERXW��WKH��VRXQGVFDSH��� � � � � � � � � � �

ZLWK� �D� �QXPEHU� �RI� �UHVSRQGHQWV�� �7KLV� �UHSUHVHQWV� �WKH� �FRPSRQHQW� �RI� �WKH� �TXHVWLRQQDLUH��� � � � � � � � � � � �

VXUYH\��DV��LOOXVWUDWHG��LQ��)LJXUH������7KH��QXPEHU��RI��UHVSRQGHQWV��LV��GHWHUPLQHG��DFFRUGLQJ��WR��� � � � � � � � � � � � � �

WKH��W\SH��RI��UHVHDUFK��DQG��SXUSRVH��RI��WKH��UHVHDUFK���,I��WKH��UHVHDUFK��LV��IRU��ORFDO��VRXQGVFDSH��� � � � � � � � � � � � � � � �

LPSURYHPHQWV�� �UHVSRQGHQWV� �VKRXOG� �EH� �ORFDO� �H[SHUWV� �RU� �SHRSOH� �OLYLQJ� �LQ� �WKH� �DUHD� �WKDW��� � � � � � � � � � � � �

NQRZ� �WKH� �DUHD� �ZHOO� �SOXV� �DUH� �EHQHILWHG� �IURP� �WKH� �UHVHDUFK�� �,I� �WKH� �UHVHDUFK� �LV� �IRU� �SROLF\��� � � � � � � � � � � � � � � �

PDNLQJ� �RU� �VWDWLVWLFDO��XVH���WKH��DSSURDFK��RI��VXEMHFWLYH��GDWD��FROOHFWLRQ��VKRXOG��EH��DGMXVWHG��� � � � � � � � � � � � �

WR� �LWV� �SXUSRVHV� ��6FKXOWH�)RUWNDPS���%����-RUGDQ���3������������7KH��GLVFXVVLRQ��RI��WKH��VXUYH\��� � � � � � � � � � � � �

ZLOO���EH���GHWDLOHG���LQ���WKH���PHWKRGRORJ\���VHFWLRQ��� ���

������ ��
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7R� �YLVXDOL]H� �WKH� �VXUYH\� �UHVXOWV� �DQG� �XQGHUVWDQG� �DV� �LOOXVWUDWHG� �LQ� �)LJXUH� ���� �WKH� �VXUYH\��� � � � � � � � � � � � � �

UHVXOWV� �DUH� �WUDQVIRUPHG� �LQWR� �D� �WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP� �DV� �SHU� �,62��� � � � � � � � � � �

������������� �VWDQGDUG�� �7KH� �FRRUGLQDWH� �RI� �WKH� �;�D[LV� �UHSUHVHQWV� �SOHDVDQWQHVV� �YHUVXV��� � � � � � � � � �

DQQR\DQFH� �DQG� �WKH� �FRRUGLQDWH� �RI� �WKH� �<�D[LV� �UHSUHVHQWV� �WKH� �HYHQWIXOQHVV� �YHUVXV��� � � � � � � � � � �

XQHYHQWIXOQHVV���DQG���DUH���FDOFXODWHG���EDVHG���RQ���(TXDWLRQ�������DQG���(TXDWLRQ������ ��

��

)LJXUH��������7ZR�'LPHQVLRQDO���6RXQGVFDSH���'LDJUDP����*UDSKLFDO���5HSUHVHQWDWLRQ���RI���)RUPXOD���

3OHDVDQWQHVV���DQG���(YHQWIXOQHVV����6RXUFH����,62����������������� ��

��

3OHDVDQWQHVV���3���FRRUGLQDWH���LV���FDOFXODWHG���IURP���WKH���IROORZLQJ���HTXDWLRQ�� ��

���������3 ����S�D��������FRV������R����
����FD�FK��������FRV������R����
����Y����P�� �� ������������(T������� ��

��

DQG� ��

��

(YHQWIXOQHVV���(���FRRUGLQDWH���LV���FDOFXODWHG���IURP���WKH���IROORZLQJ���HTXDWLRQ� ��

��
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*LYHQ� �WKDW� �WKH� �YDOXH� �RI� �DQQR\LQJ� ��D��� �FDOP���FD����FKDRWLF���FK����HYHQWIXO���H����PRQRWRQRXV��� � � � � � � � � � � � � �

�P����SOHDVDQW���S����XQHYHQWIXO���X����DQG��YLEUDQW���Y���DUH��FDOFXODWHG��IURP��WKH��PHGLDQ��YDOXHV��RI��� � � � � � � � � � � � � � �

WKH���UHVSRQVHV���IURP���WKH���VXUYH\���TXHVWLRQV���IROORZLQJ���WKH���VFDOHV���VKRZQ���LQ���7DEOH������ ��

��

7DEOH��������$VVLJQHG���6FDOH���9DOXHV���WR���5DWLQJ���6FDOHV���RI���0HWKRG���$���DQG���6WDWLVWLFDO���0HDVXUHV���,62���
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3DUW����VHH���,62�76���
��������� ��

6FDOH���YDOXHV���WR���EH���
DVVLJQHG� ��

0HDVXUH���RI���FHQWUDO���
WHQGHQF\� ��

0HDVXUH���RI���
GLVSHUVLRQ� ��

�����VRXQG���VRXUFH���
LGHQWLILFDWLRQ�� ��

���������� �� PHGLDQ� �� UDQJH� ��

�����SHUFHLYHG���DIIHFWLYH���
TXDOLW\�� ��

���������� �� PHGLDQ� �� UDQJH� ��

�����DVVHVVPHQW���RI���
VXUURXQGLQJ���VRXQG���
HQYLURQPHQW�� ��

���������� �� PHGLDQ� �� UDQJH� ��

�����DVVHVVPHQW���RI���WKH���
DSSURSULDWHQHVV�� ��

���������� �� PHGLDQ� �� UDQJH� ��
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6RXQG� �WD[RQRP\� �DQDO\VLV� �LV� �FDUULHG� �RXW� �E\� �WKH� �LQYHVWLJDWRU� �WR� �FRPSOHWH� �WULDQJXODWLRQ��� � � � � � � � � � � �

DQDO\VLV��DQG��UHSUHVHQWV��WKH��QDUUDWLYH��LQWHUYLHZ��ZRUNVKRS��FRPSRQHQW��LOOXVWUDWHG��LQ��)LJXUH��� � � � � � � � � � �

��� �7KH� �SXUSRVH� �LV� �WR� �LGHQWLI\� �WKH� �GLYHUVLW\� �RI� �VRXQG� �VRXUFHV� �SUHVHQW� �LQ� �WKH� �GDWD��� � � � � � � � � � � � � � �

PHDVXUHPHQW� �SRLQWV� �IURP� �WKH� �LQYHVWLJDWRU� �SRLQW� �RI� �YLHZ�� �,62� ���������������SURYLGHG��D�� � � � � � � � � � � �

WD[RQRP\���FKDUW���WR���JXLGH���WKH���WD[RQRP\���DQDO\VLV���VKRZQ���LQ���)LJXUH������ ��

��
)LJXUH��������6RXQG���6RXUFH���7D[RQRP\����,62������������������� ��
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����� 3V\FKRDFRXVWLF���,QGLFDWRUV���DQG���$SSURDFKHV� ��

3V\FKRDFRXVWLF� �LV� �D� �ILHOG� �LQ� �DFRXVWLFV� �WKDW� �VWXGLHV��KXPDQ��SHUFHSWLRQ��DQG��KRZ��KXPDQV��� � � � � � � � � � � � �

UHVSRQG� �WR� �YDULRXV� �VRXQGV�� �+XPDQV� �KDYH� �DQ� �DXGLEOH� �IUHTXHQF\��RI������+]�������������+]���� � � � � � � � � � � � � � �

7KH��ROGHU��WKH��DJH���WKH��DELOLW\��WR��KHDU��XSSHU��IUHTXHQF\��FRQWHQW��GHFUHDVHV���6RXQG��WUDYHOV��� � � � � � � � � � � � � �

WKURXJK� �ZDYH� �SURSDJDWLRQ� �WR� �WKH� �RXWHU� �UHJLRQ� �RI� �WKH� �HDU�� �KXPDQV� �UHVSRQG� �WR� �LW� �E\��� � � � � � � � � � � � � � �

SURFHVVLQJ��LW��LQWR��QHXUDO��DFWLRQV��ZKLFK��VHQGV��WKH��LQIRUPDWLRQ��WR��WKH��EUDLQ���7KLV��LV��FDOOHG��� � � � � � � � � � � � � � �

VLJQDO���SURFHVVLQJ����H[HFXWHG���E\���WKH���LQQHU���HDU��� ���

��

7KHUH� �DUH� �QXPHURXV� �DFRXVWLFDO� �VWXGLHV� �ZLWKLQ� �WKH� �ILHOG��RI��SV\FKRDFRXVWLF��ZKLFK��DLP��WR��� � � � � � � � � � � � �

XQGHUVWDQG� �KRZ� �WKH� �EUDLQ� �ZLOO� �UHDFW� �WR� �VRXQG� �DQG� �YDULRXV��FKDUDFWHULVWLFV��RI��WKH��VRXQG���� � � � � � � � � � � � � �

6RPH� �RI� �WKH� �SV\FKRDFRXVWLF� �VWXGLHV� �DUH� �VRXQG� �ORFDOL]DWLRQ�� �VRXQG��PDVNLQJ���ORXGQHVV���� � � � � � � � � � �

VKDUSQHVV����URXJKQHVV����WRQDOLW\����IOXFWXDWLRQ���VWUHQJWK����HWF��� ���

��

)ROORZLQJ� �DUH� �SV\FKRDFRXVWLF� �PHDVXUHV� �WKDW� �PD\� �FRQWULEXWH� �WR� �WKH� �6RXQG� �4XDOLW\��� � � � � � � � � � �

VWDQGDUG���

��

3V\FKRDFRXVWLF���$QQR\DQFH����3$�� ��

3V\FKRDFRXVWLF� �$QQR\DQFH� ��3$�� �LV� �D��PHWKRG��WR��TXDQWLI\��QRLVH��DQQR\DQFH���)DVWO��HW��DO����� � � � � � � � � � � � �

������� �3V\FKRDFRXVWLF� �DQQR\DQFH� �LV� �PHDVXUHG� �VXEMHFWLYHO\� �DQG� �REMHFWLYHO\��� � � � � � � �

�7ULVWiQ�+HUQiQGH]� �HW� �DO��� �������� �3V\FKRDFRXVWLF� �DQQR\DQFH� �DFFRUGLQJ� �WR� �=ZLFNHU� �LV��� � � � � � � � � �

DQDO\]HG��WKURXJK��FDOFXODWLRQ��RI��SV\FKRDFRXVWLF��LQGLFDWRUV��VXFK��DV��ORXGQHVV����1�����VSHFLILF��� � � � � � � � � � �

ORXGQHVV����1����������URXJKQHVV����5�����VKDUSQHVV����6����DQG��IOXFWXDWLRQ��VFDOH����)6�����7KH��FDOFXODWLRQ��� � � � � � � � � � � � �

UHVXOW� �LV� �WKHQ� �FRPSDUHG� �ZLWK� �WKH� �VXUYH\� �RU� �TXHVWLRQQDLUH� �VWDQGDUGL]HG� �E\� �WKH��� � � � � � � � � � � �

,QWHUQDWLRQDO� �&RPPLVVLRQ� �RI� �WKH� �%LRORJLFDO� �(IIHFWV� �RI� �1RLVH� ��,&%(1��� �)URP� �WKH��� � � � � � � � � � �

FDOFXODWLRQ� �DQG� �VXUYH\�� �ZH� �ZLOO� �EH� �DEOH� �WR� �REWDLQ� �WKH� �SHUFHQWDJH� �RI� �QRLVH� �DQQR\DQFH��� � � � � � � � � � � � � �

�31$,�� �DQG� �YHUEDO� �QRLVH� �DQQR\DQFH� �LQGH[� ��91$,�� �WR� �DLG� �WKH� �LQWHUSUHWDWLRQ� �RI� �QRLVH��� � � � � � � � � � � � �

DQQR\DQFH� �LQ� �SDUWLFXODU� �SODFHV�� �7KH� �VXUYH\� �DQVZHUV� �FDQ� �EH� �ZHLJKWHG� �LQ� �D� �ILYH� �SRLQW��� � � � � � � � � � � � � �

VFDOH��ZKLFK��LV��VKRZQ��LQ��7DEOH�����DQG�����DQG��FDQ��EH��LQWHUSUHWHG��LQ��QXPHULF��RU��SHUFHQWDJH��� � � � � � � � � � � � � � � � �

VFDOH�� �$QRWKHU� �PHWKRG� �LV� �WR� �ZHLJKW� �WKH� �VXUYH\� �DQVZHU� �LQ� �D� ���� �SRLQWV� �VFDOH� �VKRZQ� �LQ��� � � � � � � � � � � � � � � �

)LJXUH������%\��REWDLQLQJ��WKH��31$,���WKH��91$,��YDOXH��FDQ��EH��LQWHUSUHWHG��DV��VKRZQ��LQ��)LJXUH������ � � � � � � � � � � � � � � � �

WR���GUDZ���FRQFOXVLRQV���DERXW���WKH���DQDO\VLV���RI���WKDW���SDUWLFXODU���FDOFXODWLRQ�� ��
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7DEOH��������9HUEDO���$QVZHU���IRU���$QQR\DQFH���4XHVWLRQ������3RLQW���6FDOH�����7ULVWiQ�+HUQiQGH]���������� ��

��
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��

��

��

��

)LJXUH��������1XPHULF���6FDOH���IRU���$QQR\DQFH���4XHVWLRQ�������3RLQW���6FDOH�����7ULVWiQ�+HUQiQGH]���������� ��

��

7DEOH��������7KH���5HODWLRQVKLS���EHWZHHQ���1XPHULFDO���,QGH[����11$,����DQG���3HUFHQWDJH���,QGH[����31$,����DQG���
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WKH��QRLVH���$V��KLJK��6*&��YDOXH��LQGLFDWHV��KLJK��FRQWHQW��RI��KLJK��IUHTXHQF\��VRXQG��VRXUFHV��LQ��� � � � � � � � � � � � � � �

WKH� �VRXQGVFDSH� �DQG� �ORZ� �6*&� �YDOXH� �LQGLFDWHV� �KLJK� �FRQWHQW� �RI� �ORZ� �IUHTXHQF\� �VRXQG��� � � � � � � � � � � � �

VRXUFHV� �LQ� �WKH� �VRXQGVFDSH� �ZKLFK� �LV� �RIWHQ� �DVVRFLDWHG� �ZLWK� �URDG� �WUDIILF� �QRLVH� ��%�� �'H��� � � � � � � � � � � � � �

&RHQVHO���HW����DO������������ ���

��

7UDQTXLOLW\���5DWLQJ���7RRO����75$37�� ��

7KH��75$37��IRUPXOD��ZDV��GHYHORSHG��E\��D��SUHYLRXV��VWXG\��GRQH��E\��8QLYHUVLW\��RI��%UDGIRUG���� � � � � � � � � � � � � �

%HORZ���LV���WKH���HTXDWLRQ�� ��

5¬ ����¬ ����¬/$HT¬ �����¬1) ¬7  ¬ ¬ � ¬ ��������������������������������(T������ ��

��

7UDQTXLOLW\� �5DWLQJ� ��75�� �LV� �VFDOHG� �IURP� ��� ��ORZ�� �WR� ���� ��KLJK��� �/$PD[� �VWDQGV� �IRU� �WKH��� � � � � � � � � � � � � � �

PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �LQ� �PHDVXUHPHQW� �DQG� �FDOFXODWHG� �LQ� �G%$�� �/$HT� �LV� �DQ��� � � � � � � � � � � � �

$�ZHLJKWHG� �PHDVXUHG� �VRXQG� �SUHVVXUH� �OHYHO� �RU� �FRQWLQXRXV� �VRXQG� �SUHVVXUH� �OHYHO��� � � � � � � � � �

PHDVXUHG� �LQ� �1� �WLPH� �DQG� �G%$� �XQLW�� �1DWXUDO� �)HDWXUHV� ��1)�� �LV� �WKH� �SHUFHQWDJH� �RI� �QDWXUDO��� � � � � � � � � � � � � � �

IHDWXUH���WUHHV���VKUXEV���JUDVV���LQ��D����[����JULG��IUDPH��RI��VFHQH��H[FOXGLQJ��WKH��VN\��LQFOXGLQJ�� � � � � � � � � � � � � � �

WKH���SUHVHQFH���RI���GU\ZDOO����3KHDVDQW����5RE���HW���DO������������� ���

��

,Q��RUGHU��WR��FDUU\��RXW��WKH��VXUYH\��LQ��EHWWHU��DFFXUDF\���SHUFHLYHG��75��VFDOH��FDQ��EH��GHVFULEHG��� � � � � � � � � � � � � � � �

DV����:DWWV����*�5���HW���DO������������ ��

7DEOH��������3HUFHLYHG���75���VFDOH����:DWWV����*�5���HW���DO����������� ��

��

$� �FRQGXFWHG� �D� �VWXG\� �RI� �WKH� �WUDQTXLOLW\��UDWLQJ��WRRO��DW��WKH��ORFDWLRQ��RI��IRXU��EULGJHV��LQ��'HHU��� � � � � � � � � � � � � � � � �

/DNH��3DUN���%XUQDE\���%&���WKH��VWXG\��LQGLFDWHG��WKDW��WKHUH��ZDV��D��PDMRU��IODZ��LQ��WKLV��75$37��� � � � � � � � � � � � � � � �

LQGLFDWRU�� �6LQFH� �LW� �RQO\� �HYDOXDWHV� �EDVHG� �RQ� �VRXQG� �SUHVVXUH� �OHYHO� �DQG� �SHUFHQWDJH� �RI��� � � � � � � � � � � � �

QDWXUDO��IHDWXUHV���1)����LW��IDLOV��WR��UHFRJQL]H��WKH��W\SHV��RI��VRXQG��WKDW��H[LVW��LQ��WKH��VRXQGVFDSH��� � � � � � � � � � � � � � � �

������ ��

7UDQTXLOLW\���5DWLQJ�� 'HVFULSWLRQ� ��

������ �� 8QDFFHSWDEOH� ��

�������������� �� -XVW���$FFHSWDEOH� ��

�������������� �� )DLUO\���*RRG� ��
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HQYLURQPHQW�� �7KH� �UHFRUGLQJ� �WRRN� �SODFH� �DERYH� �WKH� �EULGJHV� �ZKHUH� �ZDWHU� �IORZHG��� � � � � � � � � � �

XQGHUQHDWK� �DQG� �ZDV� �FOHDUO\� �GLVFHUQLEOH� �RYHU� �GLVWDQFH� �WUDIILF� �QRLVH�� �7UDIILF� �QRLVH� �ZDV��� � � � � � � � � � � �

VKLHOGHG��E\��WKH��VXUURXQGLQJ��WUHHV���7KH��TXDOLW\��RI��VRXQG��VKRXOG��EH��FRQVLGHUHG��SOHDVDQW������ � � � � � � � � � � � � �

ZDWHU� �LV� �FRQVLGHUHG� �UHVWRUDWLYH� �VRXQG� ��&RQQHOO\�� �������� �7KRXJK� �WKH� �VRXQG� �SUHVVXUH��� � � � � � � � � � �

UHFRUGHG� �ZDV��DURXQG����G%��ZLWK��DERYH�������QDWXUDO��IHDWXUHV���7KH��VRXQG��SUHVVXUH��OHYHO��� � � � � � � � � � � � �

LV� �EHFRPLQJ��D��ZHLJKWLQJ��IDFWRU��EULQJLQJ��WUDQTXLOLW\��UDWLQJV��GRZQ��WR��³QRW��DFFHSWDEOH´�����DV��� � � � � � � � � � � � � �

��G%� �LV� �FRQVLGHUHG� �ORXG� ��&DUROLQD�����������7KH��YLVXDO��UHSUHVHQWDWLRQ��RI��QDWXUDO��IHDWXUHV��� � � � � � � � � � � �

GRHV� �QRW� �FULWLFDOO\� �LPSDFW��WKH��75$37��VFRUH���FRQVLGHULQJ��WKH��PHDVXUHG��1)��ZHUH��DOPRVW��� � � � � � � � � � � � �

������ �7KHUHIRUH�� �WKH� �75$37� �LQGLFDWRU� �LV� �QRW� �VXLWDEOH� �WR� �EH� �LQFOXGHG� �LQWR� �WKH� �(FRFLW\��� � � � � � � � � � � � � �

VRXQG� �TXDOLW\� �LQGLFDWRU� �XQWLO� �WKH� �IRUPXOD� �LV� �FRUUHFWHG�� �75$37� �KDV� �D� �SRWHQWLDO� �WR� �EH��� � � � � � � � � � � � � �

LPSOHPHQWHG� �XQGHU� �*$,$� �OHYHO�� �EXW� �IRU� �WKH� �SXUSRVH� �RI� �WKLV� �UHVHDUFK� �75$37��� � � � � � � � � � � �

LPSOHPHQWDWLRQ���LV���RXW���RI���VFRSH�� ��

��

6HQVRU\���3OHDVDQWQHVV����63�� ��

6HQVRU\��SOHDVDQWQHVV��UHJDUGOHVV��RI��LWV��QDPH��LV��PRVWO\��XVHG��WR��WHVW��WKH��DQQR\DQFH��WKDW��� � � � � � � � � � � � � �

H[LVWV� �LQ� �WKH� �HTXLSPHQW� �RU� �HQJLQH���6HQVRU\��SOHDVDQWQHVV��LV��D��IXQFWLRQ��RI��ORXGQHVV����1������ � � � � � � � � � � � � �

WRQDOLW\� ���7���� �URXJKQHVV� ���5���� �DQG� �VKDUSQHVV��6���� �7KH� �GLIIHUHQFH� �EHWZHHQ� �VHQVRU\��� � � � � � � � � �

SOHDVDQWQHVV� �DQG��SV\FKRDFRXVWLF��DQQR\DQFH��LV��WKDW��VHQVRU\��SOHDVDQWQHVV��GHSHQGV��RQ��� � � � � � � � � �

VKDUSQHVV��VLJQLILFDQWO\��XSRQ��ZKLFK��URXJKQHVV��DQG��WRQDOLW\��KDYH��OHVV��LQIOXHQFH���7KH��RQO\��� � � � � � � � � � � �

WLPH� �ORXGQHVV� �LV� �DIIHFWLQJ� �WKH� �YDOXH� �RI� �VHQVRU\� �SOHDVDQWQHVV� �VLJQLILFDQWO\� �LV� �ZKHQ� �WKH��� � � � � � � � � � � � �

YDOXH� �RI� �ORXGQHVV� �LV� �KLJKHU� �WKDQ� �WKH� �QRUPDO� �ORXGQHVV� �RI� �D� �FRQYHUVDWLRQ� �EHWZHHQ� �WZR��� � � � � � � � � � � � � �

SHRSOH���LQ���D���TXLHW���VHWWLQJ����)DVWO���HW���DO������������� ���

��

6HQVRU\���SOHDVDQWQHVV����63����FDQ���EH���FDOFXODWHG���DV�� ��
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/RXGQHVV�� �URXJKQHVV�� �DQG� �VKDUSQHVV� �DUH� �SUHYLRXVO\��H[SODLQHG��LQ��WKH��SUHYLRXV��VHFWLRQ���� � � � � � � � � � �

7RQDOLW\� �GHVFULEHV� �WKH� �TXDOLW\� �RI� �WRQH� �LQ� �VRXQG�� �,W� �LQFUHDVHV� �DV� �VHQVRU\� �SOHDVDQWQHVV��� � � � � � � � � � � � �

LQFUHDVHV����7RQDOLW\���GHSHQGV���VWURQJO\���RQ���FULWLFDO���EDQG���RU���ORXGQHVV�� ��

��

7R� �YDOLGDWH� �WKH� �UHVXOW��RI��VHQVRU\��SOHDVDQWQHVV���D��VXUYH\��ZLWK��D��VFDOH��������FDQ��EH��XVHG��� � � � � � � � � � � � � � � �

�4LDQ� �HW� �DO������������+RZHYHU���VLQFH��VHQVRU\��SOHDVDQWQHVV��LV��PRVWO\��XVHG��IRU��WKH��GHVLJQ��� � � � � � � � � � � � � �

������ ��
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RI��YHKLFOHV��RU��HTXLSPHQW��HQJLQHV���VHQVRU\��SOHDVDQWQHVV��LV��RXW��RI��VFRSH��DQG��QRW��LQFOXGHG��� � � � � � � � � � � � � �

LQ���WKLV���UHVHDUFK�� ��

��

�������3ODQQLQJ���WKH���$FRXVWLFDO���(QYLURQPHQW���RI���&LWLHV���DQG���1HLJKERXUKRRGV� ��
2WKHU� �FLWLHV� �KDYH� �SXW� �HIIRUWV� �RQ� �UHJXODWLQJ� �QRLVH� �E\� �GHYHORSLQJ� �SROLF\� �DFFRUGLQJ� �WR��� � � � � � � � � � � � �

VRXQGVFDSH�� �7KLV� �VHFWLRQ� �KLJKOLJKWV� �VHYHUDO� �FLWLHV
� �HIIRUWV� �LQ� �PLWLJDWLQJ� �QRLVH� �SROOXWLRQ��� � � � � � � � � � �

VXFK��DV��WKH��&LW\��RI��/RQGRQ���:HOVK��*RYHUQPHQW���&LW\��RI��9DOHQFLD���0XQLFLSDOLW\��RI��/RQGRQ��� � � � � � � � � � � � � �

DQG��DQ��H[SHULPHQW��6RXQG��LQ��WKH��&LW\��VWXG\��GRQH��E\��0F*LOO��XQLYHUVLW\��LQ��0RQWUHDO���7KHVH��� � � � � � � � � � � � � � �

DUH���H[DPSOHV���ZKLFK���(FRFLW\���FDQ���FRQVLGHU���LQ���DFRXVWLF���HQYLURQPHQW���XUEDQ���SODQQLQJ�� ��

��

7KH� �&LW\� �RI� �/RQGRQ� �ODXQFKHG� �1RLVH� �6WUDWHJ\� ������ �WR� ������ �WKDW� �DLPV� �WR� �SUHVHUYH� �DQG��� � � � � � � � � � � � � � �

PDLQWDLQ� �FLW\� �VRXQGVFDSH� �E\� �UHGXFLQJ� �XQQHFHVVDU\� �QRLVH� �ZKLOH� �HQVXULQJ� �WKH� �FLW\� �WR��� � � � � � � � � � � �

IXQFWLRQ� �DV� �D� �PRGHUQ� �ZRUOG�FODVV� �EXVLQHVV� �FHQWUH���&LW\��RI��/RQGRQ�����������7KH��EDVH��RI��� � � � � � � � � � � � � �

WKH��VWXG\��DUH��IHHGEDFN��DQG��FRQFHUQV��JDWKHUHG��IURP��YLVLWRUV��DQG��UHVLGHQWV��RI��WKH��FLW\��WKDW��� � � � � � � � � � � � � � �

SUHYLRXVO\� �LQWHUYLHZHG� �IRU� �&LW\� �RI� �/RQGRQ� �DFRXVWLF� �HQYLURQPHQW�� �7KH� �1RLVH� �6WUDWHJ\��� � � � � � � � � � �

����� �WR� ������ �EXLOGV� �SXEOLF� �DZDUHQHVV� �RI� �VRXQG� �DQG� �QRLVH�� �WKXV� �UHZDUGLQJ� �DQG��� � � � � � � � � � � � �

UHFRJQL]LQJ��JRRG��SUDFWLFH���7KH��&LW\��RI��/RQGRQ��ZRUNV��LWV��XUEDQ��SODQQLQJ��DFFRUGLQJ��WR��WKH��� � � � � � � � � � � � � �

1DWLRQDO��3ODQQLQJ��3ROLF\��)UDPHZRUN���133)���DQG��/RQGRQ��3ODQ��WR��VXVWDLQ��DQG��WR��LPSURYH��� � � � � � � � � � � � �

WKH� �DFRXVWLF� �HQYLURQPHQW�� �7KH� �VWUDWHJ\� �LQFOXGHV� �SURPRWLQJ� �WUDQTXLO� �DUHDV�� �SUHVHUYLQJ��� � � � � � � � � �

LFRQLF� �VRXQG� �VXFK� �DV� �SUHVHUYLQJ��WKH��NH\QRWH��RI��D��UHJLRQ���FKXUFK��EHOOV���DQG��LQWURGXFLQJ��� � � � � � � � � � � � � �

VRXQG� �PDVNLQJ� �LQVWDOODWLRQ� ��&LW\� �RI� �/RQGRQ�� �������� �7KH� �FLW\� �RI� �/RQGRQ� �UHTXLUHV��� � � � � � � � � � � �

GHYHORSPHQW� �SURSRVDOV� �WR� �DGKHUH� �WR� �LPSURYH� �DQG� �HQKDQFH� �WKH� �VRXQG� �HQYLURQPHQW���� � � � � � � � � � �

5HJDUGLQJ� �VRXQGVFDSH� �SROLF\�� �1RLVH� �6WUDWHJ\� ������ �WR��������UHTXLUHV��SURSHU��ODQGVFDSH��� � � � � � � � � � �

GHVLJQ� �VXFK� �DV� �LGHQWLI\LQJ� �VSHFLILF� �VRXQG� ��L�H�� �QRQ�PHFKDQLFDO� �DQG� �QRQ�DPSOLILHG��� � � � � � � � � �

VSHHFK���PXVLF���PRYLQJ��ZDWHU���DFRXVWLF��LQVWDOODWLRQ��QDWXUH���FLW\��NH\QRWH���FXOWXUDO��VRXQG���WR��� � � � � � � � � � � �

EH��DXGLEOH��LQ��FHUWDLQ��DUHDV��DQG��NHHSLQJ��FHUWDLQ��VRXQG���L�H���WUDIILF��QRLVH���VRXQG��PDGH��E\��� � � � � � � � � � � � � � �

SHRSOH�� �HWF��� �ORZ� �ZKLOH� �PDLQWDLQLQJ� �VSHHFK� �FODULW\� �IRU� �SHRSOH
V� �FRQYHUVDWLRQ�� �/LPLQDOL��� � � � � � � � � � �

LQVWDOOHG��³2UJDQ��RI��&RUWL��

��LQ��&DUWHU��/DQH��*DUGHQV��IRU��WKH��SXUSRVH��RI��DEVRUELQJ��WKH��FLW\�V��� � � � � � � � � � � � � � � �

WUDIILF��QRLVH��DQG��WUDQVIRUPLQJ��LW��LQWR��PXVLF��LQ���������+RZHYHU���LW��ZDV��QRW��HIIHFWLYH���WKH��FLW\��� � � � � � � � � � � � � � � �

LV� �RSHQ� �WR� �WKH� �LGHD� �RI� �LQWURGXFLQJ� �VRXQG� �DUW� �LQVWDOODWLRQ� ��&LW\� �RI� �/RQGRQ�� �������� �7KH��� � � � � � � � � � � � � � �

PLWLJDWLRQ� �RI� �QRLVH� �SROOXWLRQ� �LQFOXGHV� �ZRUNLQJ� �ZLWK� �ORFDO� �SROLF\� �VWDNHKROGHUV� �IRU� �QRLVH��� � � � � � � � � � � �

PDQDJHPHQW� �LPSOHPHQWDWLRQ�� �7KHUH� �DUH� �OLPLWV� �RQ� �QHZ� �FRQVWUXFWLRQ� �QRLVH�� �1RLVH��� � � � � � � � � �

PDSSLQJ��LV��SHUIRUPHG��IRU��PLWLJDWLRQ��RI� �URDG��WUDIILF��QRLVH��SROOXWLRQ���7KH��NH\��WR��WKH��&LW\��RI��� � � � � � � � � � � � � � � �

/RQGRQ� �VXFFHVV� �LQ� �FUHDWLQJ� �D� �FRQGXFLYH� �DFRXVWLF� �HQYLURQPHQW� �LV� �UHO\LQJ� �RQ� �WKH� �VROLG��� � � � � � � � � � � � �

������ ��
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FRRSHUDWLRQ� �RI� �LWV� �ORFDO��SROLF\��PDNHUV���UHVLGHQWV��DQG��YLVLWRUV���SDUWLFLSDWLRQ��LQ��VXUYH\V��RU��� � � � � � � � � � � � �

VRXQGZDONV���� ���

��

7KH� �:HOVK� �*RYHUQPHQW� �ZLWK� �1RLVH� �DQG� �6RXQGVFDSH� �$FWLRQ� �3ODQ� ����������� �WKDW��� � � � � � � � � � �

HQIRUFHV� �D� �KHDOWK\� �DFRXVWLF� �HQYLURQPHQW� �ZKLFK� �PHDQV� �FUHDWLRQ� �RI� �D� �VSDWLR�WHPSRUDO��� � � � � � � � � � �

VRXQGVFDSH� �ZLWKRXW� �HOLPLQDWLQJ� �XQZDQWHG� �VRXQG� �FRPSOHWHO\� ��:HOVK� �*RYHUQPHQW���� � � � � � � �

������7KH� �1RLVH� �DQG� �6RXQGVFDSH� �$FWLRQ� �3ODQ� ����������� �KLJKOLJKWV��WKH��LPSRUWDQFH��RI��� � � � � � � � � � �
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QHFHVVLWLHV��ZKLFK��DUH��FOHDQ��DLU���FOHDQ��ZDWHU���KHDOWK\��VRLO���UHQHZDEOH��VRXUFHV���HGXFDWLRQ���� � � � � � � � � � � �

HPSOR\PHQW�� �DQG� �D� �KDSS\� �DQG� �SURGXFWLYH� �OLIH�� �7R� �REWDLQ� �D� �IDLU� �FHUWLILFDWLRQ��SURFHVV��IRU��� � � � � � � � � � � � � �

(FRFLW\�� �WKH� �IUDPHZRUN� �LV� �PRGLILHG� �LQWR� �D� �IOH[LEOH� �DQG� �HIIHFWLYH� �IUDPHZRUN� �WKDW� �LV��� � � � � � � � � � � � �

GHWHUPLQHG� �E\� �LQYLWHG� �(DUO\� �3DUWQHU� �&LWLHV�� �7KH� �GLPHQVLRQV� �WDNHQ� �LQWR� �DFFRXQW� �DUH��� � � � � � � � � � � �

SRSXODWLRQ���GHQVLW\���ODWLWXGH���FOLPDWH���HWKQLF��GLYHUVLW\���SULPDU\��HFRQRPLF��GULYHU���QDWLRQDO��RU��� � � � � � � � � � �

������ ��
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FLW\� �HFRORJLFDO� �IRRWSULQW�� �ZHDOWK� �GLVWULEXWLRQ�� �DQG� �UHPRWHQHVV� ��(FRFLW\� �%XLOGHUV�� �������� �� � � � � � � � � �

7KHQ�� �WKH��(DUO\��3DUWQHU��&LW\��DUH��LQYLWHG��LQWR��,()6��(DUO\��3DUWQHU��&LW\��3URJUDP��ZKHUH��DQ��� � � � � � � � � � � � � � �

RQOLQH� �FLW\� �VXUYH\� �ZLOO� �EH� �FRQGXFWHG� �WR� �VHH� �ZKHUH� �LW� �LV� �EDVHG� �RQ� �(FRFLW\� �)UDPHZRUN��� � � � � � � � � � � � � � �

�$SSHQGL[�������1RW��RQO\��TXDQWLWDWLYH��GDWD���TXDOLWDWLYH��GDWD��VXFK��DV��SROLF\��DQG��GRFXPHQWV��� � � � � � � � � � � � �

DUH���DOVR���REVHUYHG���LQ���WKH���RQOLQH���VXUYH\�� ��

��

$� �FLW\� �FDQ� �EH� �ODEHOOHG� �DV� �(FRFLW\� �LI� �LW� �IXOILOOV� �DOO� �WKH� �VWDQGDUGV� �KLJKOLJKWHG� �E\� �WKH��� � � � � � � � � � � � � � � �

IUDPHZRUN��LQ��(FRFLW\��OHYHO������,PSURYLQJ��RQO\��RQH��IHDWXUH��WR��H[FHHG��D��FHUWDLQ��OHYHO��EXW��QRW��� � � � � � � � � � � � � � � �

WKH� �RWKHUV��ZLOO��QRW��LPSURYH��WKH��VFRUH��RI��(FRFLW\���2QFH��DOO��IHDWXUHV��PHHW��WKH��VWDQGDUG��RI��� � � � � � � � � � � � � � � �

(FRFLW\��OHYHO������LW��FDQ��PRYH��IRUZDUG��WR��(FRFLW\��OHYHO�����DQG������HYHQWXDOO\��WR��D��IXWXUH��*$,$��� � � � � � � � � � � � � � � � � �

OHYHO��� ���

��

(FRFLW\���)UDPHZRUN� ��

(FRFLW\��IUDPHZRUN��FDWHJRUL]HV��FLWLHV��PRYLQJ��IRUZDUG��IURP��H[LVWLQJ��FRQGLWLRQV��WR��(FRFLW\��� � � � � � � � � � �

VWDWXV� �RU� �EH\RQG� ��)LJXUH� ������ �7KH� �VWDWXV� �UDQJHV� �IURP� �XQKHDOWK\�� �JUHHQHU� �FLWLHV� ������ � � � � � � � � � � � �

JUHHQHU� �FLWLHV� ���� �JUHHQHU� �FLWLHV� ���� �(FRFLW\� �OHYHO� ��� ��(FRFLW\� �VWDQGDUG��� �(FRFLW\� �OHYHO� ������ � � � � � � � � � � � � �

(FRFLW\���OHYHO�������DQG���*$,$���OHYHO����6HH���$SSHQGL[�������� ���

��

��

)LJXUH���������8QKHDOWK\���&LWLHV���WR���*$,$���/HYHO���&LWLHV����(FR���%XLOGHUV���������� ��
��

������ ��
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)LJXUH������LOOXVWUDWHV��WKH�����SULPDU\��XUEDQ��GHVLJQ��IHDWXUHV������ELR�JHR��SK\VLFDO��FRQGLWLRQV���� � � � � � � � � � � � �

HFRORJLFDO��LPSHUDWLYHV������VRFLR�FXOWXUDO��IHDWXUHV���DQG�����HFRORJLFDO��LPSHUDWLYHV���8QKHDOWK\��� � � � � � � � � �

FLWLHV��KDYH��DQ��RYHUDOO��VFRUH��RI��������JUHHQHU��FLW\�����LV���������JUHHQHU��FLW\�����LV�������JUHHQHU��FLW\��� � � � � � � � � � � � � � � � � � �

�� �LV� ������� �(FRFLW\� ��� ��(FRFLW\� �VWDQGDUG�� �LV��������(FRFLW\�����LV������(FRFLW\�����LV�������DQG��*$,$�� � � � � � � � � � � � � � � � � � �

OHYHO� �LV� ���� ��)LJXUH� ��� �	� �)LJXUH� ����� �(FRFLW\� ��� �LV� �GHILQHG� �DV� �WKH� �(FRFLW\� �VWDQGDUG� �RU��� � � � � � � � � � � � � � � � �

EHQFKPDUN�� �*$,$� �LV� �WKH� �KLJKHVW��OHYHO��LQ��(FRFLW\��ZKLFK��PHDQV��WKDW��WKH��FLW\��UHVWRUHV��WKH��� � � � � � � � � � � � � � �

FRPPXQLW\���HFRORJLFDOO\���SURYLGLQJ���D���YHU\���SOHDVDQW���HQYLURQPHQW��� ���

)LJXUH���������(FRFLW\���)UDPHZRUN���ZLWK���6RXQG���4XDOLW\���DV���3URSRVHG�����&RQQHOO\������������ ���

(FRFLW\���3LOODUV���DQG���6WDQGDUGV� ��

(FRFLW\��LV��GLYLGHG��LQWR�����PDMRU��SLOODUV���XUEDQ��GHVLJQ���ELR�JHR��SK\VLFDO���VRFLR��FXOWXUDO���DQG��� � � � � � � � � � � � � �

HFRORJLFDO�� �(DFK� �SLOODU� �KDV��D��WRWDO��RI������GLIIHUHQW��VWDQGDUGV���7KRXJK��WKH��FXUUHQW��(FRFLW\��� � � � � � � � � � � � � �

VWDQGDUGV� �DUH� �LPSURYLQJ� �VXVWDLQDEOH� �OLIH�� �VRPH� �RI� �WKH� �PHDVXUHV� �FRXOG� �LPSDFW� �6RXQG��� � � � � � � � � � � �

4XDOLW\���QHJDWLYHO\��� ���

��

8UEDQ� �GHVLJQ
V� �ILUVW� �VWDQGDUG� �LV� �VWUXFWXUHG� �DFFHVV� �WR� �SUR[LPLW\�� �PHDQLQJ� �WKDW� �WKH��� � � � � � � � � � � �

SRSXODWLRQ� �OLYHV� �FORVH� �WR� �EDVLF� �VHUYLFH� �DUHDV� �DQG� �HFR�SXEOLF� �WUDQVSRUWV� �DUH� �DYDLODEOH��� � � � � � � � � � � �

ZLWKLQ� �WKH� �DUHD�� �(YHQ� �WKRXJK� �DFFHVV� �WR� �SUR[LPLW\� �GHFUHDVHV� �SULYDWH� �YHKLFOH� �FRXQW���� � � � � � � � � � � �

SHUFHQWDJH��LQ��KHDY\��WUDIILF��DQG��VSHHG��DQG��FRPPXQLW\��QRLVH���/$HT������KU��� �WKH��LQFUHDVH��� � � � � � � � � � � � � �

LQ��LQVWDQFHV��RI��SXEOLF��WUDQVLW��SDVV�E\V��DQG��VWRSV��LQFUHDVHV��76/9���7HPSRUDO��6RXQG��/HYHO��� � � � � � � � � � � � �

9DULDQFH�� �DQG� �VKLIWV� �6*&� ��6SHFWUDO� �*UDYLW\� �&HQWHU�� ��$IWHU��*HQXLW��DQG��)LHELJ�����������,Q��� � � � � � � � � � � � �

DGGLWLRQ���LQFUHDVH��LQ��QRGH��GHQVLW\��DQG��GLYHUVLW\��UHVXOW��LQ��DQ��LQFUHDVH��LQ��WRWDO��QRLVH��OHYHOV���� � � � � � � � � � � � � � �

6HFRQG� �VWDQGDUG��LV��SURYLGLQJ��VDIH��DQG��DIIRUGDEOH��KRXVLQJ���7KLUG��VWDQGDUG��LV��DYDLODELOLW\��� � � � � � � � � � � �
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RI� �JUHHQ� �EXLOGLQJV� �WKDW� �HQFRXUDJH� �LQIUDVWUXFWXUH� �WR� �EH� �EXLOW� �LQ� �D� �VXVWDLQDEOH� �ZD\��� � � � � � � � � � � � �

VXUURXQGHG� �E\� �QDWXUH� �DQG� �XWLOL]LQJ� �QDWXUDO�� �UHXVHG�� �RU� �HFR�IULHQGO\� �PDWHULDOV�� �)RXUWK��� � � � � � � � � � �

VWDQGDUG���LV���WKH���DYDLODELOLW\���RI���DQ���HFR�IULHQGO\���WUDQVSRUWDWLRQ���V\VWHP�� ��

��

6HYHUDO� �VWDQGDUGV� �RI� �WKH� �ELR�JHRSK\VLFDO� �SLOODU� �DUH� �LQFOXGHG� �WR��GHILQH��(FRFLW\���7KH��ILUVW��� � � � � � � � � � � � �

VWDQGDUG� �LV� �WKDW� �WKH� �FLW\� �VKRXOG� �KDYH� �FOHDQ� �DLU� �DQG� �XWLOL]DWLRQ� �RI� �QDWXUDO� �YHQWLODWLRQ� �LV��� � � � � � � � � � � � � � �

EHLQJ� �LPSOHPHQWHG� �RQ� �EXLOGLQJ¶V� �GHVLJQ�� �+RZHYHU�� �HOLPLQDWLRQ� �RI� �+9$&� �PD\��GHFUHDVH��� � � � � � � � � � �

SULYDF\��DQG��VRXQG��PDVNLQJ���6HFRQG��VWDQGDUG��LV��KHDOWK\��VRLO���6RLO��VWUXFWXUH��FRQWULEXWHV��WR��� � � � � � � � � � � � �

DQ� �LQFUHDVH� �RI� �VRXQG� �DEVRUSWLRQ� �GXH� �WR� �WKH� �H[LVWHQFH� �RI� �SRUH� �ZLWKLQ� �LW�� �7KXV�� �VRXQG��� � � � � � � � � � � � � � �

TXDOLW\��FDQ��EH��LPSURYHG��E\��LQFUHDVLQJ��DWWHQXDWLRQ��RI��VRXQG���7KLUG��VWDQGDUG��LV��FOHDQ��DQG��� � � � � � � � � � � � � �

VDIH� �ZDWHU�� �,Q� �IDFW�� �ZDWHU� �HOHPHQWV� �DUH� �EHOLHYHG� �WR� �LQFUHDVH� �WUDQTXLOLW\� �DQG� �LPSURYH��� � � � � � � � � � � � �

VRXQG� �TXDOLW\� �IRU� �SDUWLFXODU� �VSDFHV�� �)RU� �H[DPSOH�� �LQVWDOODWLRQ� �RI� �UDLQZDWHU� �FKDLQV� �DQG��� � � � � � � � � � � �

ZDWHU��IRXQWDLQV��DUH��EHOLHYHG��WR��FUHDWH��QDWXUDO��VRXQGV��WKDW��KDYH��EHHQ��VKRZQ��WR��LPSURYH��� � � � � � � � � � � � � �

KHDOWK� ��6FKDIHU�� �������� �7KH� �IRXUWK� �VWDQGDUG� �LV� �UHVSRQVLEOH� �UHVRXUFHV� �DQG� �PDWHULDOV���� � � � � � � � � � �

+RZHYHU�� �WKH� �XVH� �RI� �UHVRXUFHV� �DQG� �PDWHULDOV� �QHHGV� �WR� �EH� �FDUHIXOO\� �FRQVLGHUHG�� �VLQFH��� � � � � � � � � � � � �

VRPH��PDWHULDOV��PD\��QRW��KDYH��D��JRRG��DFRXVWLF��SHUIRUPDQFH��LQ��WHUPV��RI��SUHVHUYLQJ��URRP��� � � � � � � � � � � � � �

VRXQG� �TXDOLW\�� �7KH� �ILIWK� �VWDQGDUG� �LV� �FOHDQ� �DQG� �UHQHZDEOH� �HQHUJ\�� �7KH� �XVH� �RI� �ZLQG��� � � � � � � � � � � � � �

WXUELQHV��LQ��SXEOLF��SODFHV��QHJDWLYHO\��DIIHFWV��WKH��KHDOWK��RI��SHRSOH��OLYLQJ��QHDUE\���7KRXJK��WKH��� � � � � � � � � � � � � �

QRLVH��LV��QRW��YLVLEOH���LW��KDV��VXFK��ORQJ��IUHTXHQF\��ZDYHV��UHVXOWLQJ��IURP��ORZ��IUHTXHQF\��WKDW��LV��� � � � � � � � � � � � � � � �

HQRXJK� �WR� �DGYHUVHO\� �DIIHFW� �KXPDQ¶V� �ERG\��7KH��SUDFWLFH��RI��EXLOGLQJ��HQYHORSHV��WR��UHGXFH��� � � � � � � � � � � � �

HQHUJ\� �FRQVXPSWLRQ��IURP��KHDWLQJ��DQG��DLU��FRQGLWLRQLQJ��V\VWHPV��LPSURYHV��WKH��DFRXVWLFDO��� � � � � � � � � � �

SURSHUWLHV� �RI� �WKH� �URRP�� �WKLFNHU� �DQG� �ZHOO� �LQVXODWHG� �ZDOOV� �ZRXOG� �JUHDWO\� �GHFUHDVH��� � � � � � � � � � � �

DWWHQXDWLRQ� �RI� �VRXQG� �IURP� �RXWGRRU�LQGRRU� ��&RQQHOO\�� �������� �:LWKLQ� �WKLV� �SLOODU�� �6RXQG��� � � � � � � � � � �

4XDOLW\���ZLOO���UHVLGH���DV���WKH���VHYHQWK���ELR�JHRSK\VLFDO���SLOODU�� ��

��

7KH��ILUVW��VRFLR�FXOWXUDO¶V��VWDQGDUG��LV��KHDOWK\��FXOWXUH���7KH��VHFRQG��VWDQGDUG��LV��FRPPXQLW\��� � � � � � � � � � � �

RU��JRYHUQDQFH��WKDW��GHVFULEHV��WKH��FXOWXUDO��YDOXHV��DPRQJ��WKH��SRSXODWLRQ��VXFK��DV��HYHU\RQH��� � � � � � � � � � � � �

VKRXOG��SDUWLFLSDWH��LQ��GHFLVLRQ��PDNLQJ��DQG��WKH��FRPPXQLW\��RI��D��FXOWXUH��QHHGV��WR��EH��OHDUQW��� � � � � � � � � � � � � � �

WR� �EH� �DEOH� �WR� �EXLOG� �D� �VXLWDEOH� �FRPPXQLW\� �VHWWOHPHQW� �IRU� �WKHP�� �7KH� �WKLUG� �VWDQGDUG� �LV� �D��� � � � � � � � � � � � � � � �

KHDOWK\� �DQG� �HTXLWDEOH� �HFRQRP\�� �:H� �NQRZ� �WKDW� �DFRXVWLFV� �TXDOLW\� �LV� �QRW� �GLVWULEXWHG��� � � � � � � � � � � �

HTXLWDEO\��DFURVV��WKH��VRFLDO�HFRQRPLF��VSHFWUXP���&RQQHOO\�����������7KH��IRXUWK��VWDQGDUG��LV��� � � � � � � � � � �

OLIHORQJ� �HGXFDWLRQ�� �)RU� �H[DPSOH�� �FRPPXQLWLHV� �DUH� �WDXJKW� �DERXW� �(FRFLW\� �PDSSLQJ� �WR��� � � � � � � � � � �

ORFDWH� �WKH� �FHQWHU� �RI� �D� �FLW\�� �GHWHUPLQLQJ� �ELR�UHJLRQ��DQG��XQGHUVWDQGLQJ��DFRXVWLF��TXDOLWLHV��� � � � � � � � � � � �

������ ��
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EHFRPHV� �DQ� �LPSHUDWLYH�� �%\� �OHDUQLQJ� �WKHLU� �RZQ� �FRPPXQLWLHV� �DQG� �GUDZLQJ� �PDSV�� �LW��� � � � � � � � � � � �

HQDEOHV���WKHP���WR���JURZ���FRQWLQXRXVO\���DV���D���KHDOWK\���FLW\����(FRFLW\���%XLOGHUV������������ ���

��

7KH� �ILUVW� �HFRORJLFDO� �SLOODU¶V� �VWDQGDUG� �LV� �KHDOWK\� �ELRGLYHUVLW\�� �+HDOWK\� �ELRGLYHUVLW\� �LV��� � � � � � � � � � �

GHVFULEHG� �DV� �SHRSOH� �OLYLQJ� �DGMDFHQW� �WR� �QDWXUH� �SUHVHUYHG� �DUHDV�� �,Q� �DGGLWLRQ�� �IORUD� �DQG��� � � � � � � � � � � � �

IDXQD� �DUH� �DOORZHG� �WR� �FR�H[LVW� �ZLWKRXW� �KXPDQ� �VHWWOHPHQW� �SROOXWLQJ� �LW�� �WKXV� �UHVXOWLQJ��LQ��D��� � � � � � � � � � � � � �

EDODQFHG���VRXQGVFDSH���ZKLFK���LV���DQ���LQGLFDWRU���RI���D���KHDOWK\���HFRV\VWHP����6FKDIHU����������� ��
��

$GYDQFLQJ���WKH���(FRFLW\���)UDPHZRUN���ZLWKLQ���([LVWLQJ���0XQLFLSDOLWLHV� ��

&LWLHV� �WKDW� �KDYH� �DGRSWHG� �VRPH� �(FRFLW\� �SULQFLSOHV� �LQFOXGHV� �5H\NMDYLN�� �,FHODQG�� �=XULFK���� � � � � � � � � � �

6ZLVV�� �%ULVWRO�� �6RXWK� �:HVW� �(QJODQG�� �3RUWODQG�� �2UHJRQ�� �6DQ� �)UDQFLVFR�� �&DOLIRUQLD���� � � � � � � � � �

9DQFRXYHU�� �&DQDGD�� �0DOPR�� �6ZHGHQ�� �&RSHQKDJHQ�� �'HQPDUN�� �6WRFNKROP�� �6ZHGHQ���� � � � � � � �

2VOR���1RUZD\���%HWWHU��:RUOG��6ROXWLRQV�����������(DFK��FLW\��KDV��D��XQLTXH��IRFXV���5H\NMDYLN��LV��� � � � � � � � � � � � � �

XWLOL]LQJ� �LWV� �QDWXUDO� �VRXUFH� ��YROFDQR�� �DV� �D� �KHDWLQJ� �V\VWHP� �DQG� �IRFXVLQJ� �RQ� �WKH��� � � � � � � � � � � � �

GHYHORSPHQW� �RI� �WKHLU� �SXEOLF� �WUDQVSRUW� �DQG� �SUHVHUYLQJ� �JUHHQ� �VSDFHV�� �=XULFK� �KDV� �DQ��� � � � � � � � � � � �

HQHUJ\��XVDJH��JRDO��OLPLWLQJ���������ZDWWV��SHU��SHUVRQ��E\��������SOXV�������RI��WKH��HQHUJ\��PHW��� � � � � � � � � � � � � � � �

E\��XVLQJ��UHQHZDEOH��HQHUJ\��VRXUFHV���%ULVWRO¶V��WDUJHW��LV��UHGXFLQJ��FDUERQ��GLR[LGH��HPLVVLRQ��� � � � � � � � � � � �

E\�������E\��������DQG�������E\���������3RUWODQG��XVHV�������UHQHZDEOH��HQHUJ\��FRPSDUHG��WR��� � � � � � � � � � � � � � �

���� �QDWLRQDO� �DYHUDJH� �SOXV� ����� �RI� �3RUWODQG¶V� �FLWL]HQV� �DUH� �FRPPXWLQJ� �E\��ELNH���0RVW��RI��� � � � � � � � � � � � � �

WKHVH���FLWLHV���KDYH���JRDOV���WRZDUGV���JUHHQHU���FLWLHV���E\���SUHVHUYLQJ���WKHLU���QDWXUH�� ��

��

7KUHH��QHLJKERUKRRGV��LQ��0HWUR��9DQFRXYHU��DUH��DOLJQHG��ZLWK��(FRFLW\¶V��SULQFLSOHV���/RQVGDOH��� � � � � � � � � � �

4XD\�� �2O\PSLF� �9LOODJH� �DQG� �1RUWK� �6KRUH� �,QQRYDWLRQ� �'LVWULFW�� �/RQVGDOH� �4XD\� �KDV� �EHHQ��� � � � � � � � � � � �

UHGHYHORSHG��WRZDUGV��D��UHVSRQVH��WR��WKH��VHD��EXV��VOLS��LQ���������ORFDWHG��DFURVV��WKH��KDUERXU��� � � � � � � � � � � � � � �

IURP� �'RZQWRZQ� �9DQFRXYHU�� �7KH� �4XD\� �FRPELQHV� �UHVLGHQWLDO� �DUHDV�� �IRRG� �PDUNHWV���� � � � � � � � � �

EXVLQHVVHV� �DQG� �OHLVXUH� �LQ� �RQH� �QHLJKERUKRRG�� �ZKHUH� �SHRSOH� �OLYLQJ� �LQ� �WKH� �DUHD� �KDYH��� � � � � � � � � � � � �

DFFHVV��WR��WKHLU��GDLO\��QHHGV��ZLWKLQ��D��ZDONDEOH��GLVWDQFH���(VWDEOLVKHG��LQ���������WKH��2O\PSLF��� � � � � � � � � � � � � �

9LOODJH� �ZDV� �FRPSUHKHQVLYHO\� �SODQQHG� �ZLWK� �VLPLODU� �FKDUDFWHULVWLFV� �WR� �/RQVGDOH� �4XD\� �LQ��� � � � � � � � � � �

WHUPV� �RI� �LWV� �VLWH� �FRQWH[WXDO� �IHDWXUHV�� �1RUWK� �6KRUH� �,QQRYDWLRQ� �'LVWULFW� �LV� �FXUUHQWO\� �EHLQJ��� � � � � � � � � � � � �

GHVLJQHG��DQG��EXLOW��WR��DGRSW��WKH��(FR'LVWULFWV��3URWRFRO��IUDPHZRUN���,W��LV��ORFDWHG��DGMDFHQW��WR��� � � � � � � � � � � � � �

WKH� �7VOHLO�:DXWXWK� �1DWLRQ�� �ZKR� �GHSHQG� �RQ� �WKHLU��VXUURXQGLQJV��WR��IXOILOO��WKHLU��GDLO\��QHHGV���� � � � � � � � � � � � �

DQG� �WR� �WKH� �0DSOHZRRG� �FRPPXQLW\�� �HVWDEOLVKHG� �PRUH� �WKDQ� ������� �FRPPXQLW\� �PHPEHUV��� � � � � � � � � � �

DQG� �KHOG� �RYHU� ���� �SXEOLF� �HYHQWV�� �1RUWK� �6KRUH� �,QQRYDWLRQ� �'LVWULFW� �ZLOO� �SUHVHUYH� �H[LVWLQJ��� � � � � � � � � � � � �

ZHWODQGV� �DQG� �IRUHVWV� �DV� �FRQVHUYDWLRQ� �DUHDV�� �,W� �LV� �GHVLJQHG� �WR� �EH� �D� �FRPPXQLW\� �WKDW��� � � � � � � � � � � � � �

������ ��
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FUHDWHV��HPSOR\PHQW��IRU���������SHRSOH���SURYLGLQJ�����������VTXDUH��IHHW��RI��QHZ��FRPPHUFLDO��� � � � � � � � � � � �

SODFHV���DQG���������NLORPHWHUV���RI���WUDLOV����'DUZLQ���&RQVWUXFWLRQ����Q�G��� ��

��

�������6XPPDU\���RI���/LWHUDWXUH���5HYLHZ� ��
(FRFLW\� �DQG� �LWV� �VWDQGDUGV� �DUH� �DLPLQJ� �WR� �DLG� �FLW\� �GHYHORSPHQW� �WR� �D� �PRUH� �VXVWDLQDEOH��� � � � � � � � � � � � � �

HQYLURQPHQW���6RPH��RI��WKH��VWDQGDUGV��PD\��KDYH��DQ��LPSDFW��RQ��WKH��TXDOLW\��RI��WKH��DFRXVWLFDO��� � � � � � � � � � � � � � �

HQYLURQPHQW���6RXQG��ODUJHO\��FRQWULEXWHV��DQG��LPSDFWV��WKH��KHDOWK��DQG��OLIH��RI��WKH��FLW\��XVHUV���� � � � � � � � � � � � � �

%\� �FUHDWLQJ� �D� �KHDOWK\� �DFRXVWLF� �HQYLURQPHQW�� �KHDOWK� �ULVN� �FDQ� �EH� �PLQLPL]HG� �DQG��� � � � � � � � � � � �

SURGXFWLYLW\� �FDQ� �EH� �LQFUHDVHG�� �6HYHUDO� �UHJXODWLRQV� �KDYH� �EHHQ� �DGRSWHG��IRU��WKH��DFRXVWLF��� � � � � � � � � � � �

HQYLURQPHQW� �LQVLGH� �DQG� �RXWVLGH� �WKH� �EXLOGLQJV� ��&0+&�� �/(('�� �%5(($0�� �ORFDO��� � � � � � � � � �

DXWKRULWLHV����+RZHYHU���FXUUHQWO\��PXQLFLSDO��UHJXODWLRQV��DUH��RQO\��VWDQGDUGL]HG��LQ��PD[LPXP��� � � � � � � � � �

VRXQG� �SUHVVXUH� �OHYHO�� �6RXQG� �SUHVVXUH� �OHYHO� �LWVHOI� �GRHV� �QRW� �GHILQH� �WKH� �PHDQLQJ� �DQG��� � � � � � � � � � � � �

FKDUDFWHULVWLFV� �RI� �WKH� �VRXQGV�� �+XPDQV� �KDYH� �GLIIHUHQW� �SHUFHSWLRQV� �WRZDUGV� �YDULHWLHV� �RI��� � � � � � � � � � �

VRXQGV�� �+XPDQ� �DXGLR� �SHUFHSWLRQ� �LV� �VXEMHFWLYH� �DQG� �GHSHQGV� �VLJQLILFDQWO\� �RQ� �WKH��� � � � � � � � � � �

FRPSOH[LW\� �RI� �WKH� �VRXQG� �ZDYHV� �DQG� �LWV� �VHPDQWLF� �FRQWHQW�� �6RXQGVFDSH� �DSSURDFK� �DQG��� � � � � � � � � � � �

SV\FKRDFRXVWLF� �DSSURDFK� �DUH� �LQWURGXFHG� �LQ� �WKLV� �UHVHDUFK� �WR� �FRPSOHPHQW� �WKH� �FXUUHQW��� � � � � � � � � � �

PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �ZKLOH� �WDNLQJ� �DFFRXQWDELOLW\� �RI� �KXPDQ� �VXEMHFWLYH��� � � � � � � � � �

SHUFHSWLRQ� �WRZDUGV� �FKDUDFWHULVWLF� �RI� �WKH� �VRXQG�� �7KHUH� �DUH� �DOVR� �H[DPSOHV� �IURP� �FLWLHV��� � � � � � � � � � � �

DURXQG��WKH��ZRUOG��WKDW��KDYH��EHHQ��SUDFWLFLQJ��DFRXVWLF��HQYLURQPHQW��UHVWRUDWLRQ��HIIRUWV��IURP��� � � � � � � � � � � �

ZKLFK���WKH���&LW\���RI���9DQFRXYHU���FDQ���OHDUQ��� ���
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�� 3UREOHP���6WDWHPHQW� ��

7KH� �LQWHQW� �WR� �GHYHORS� �6RXQG� �4XDOLW\� �DV� �D� �FRQGLWLRQ� �ZDV� �DQQRXQFHG��DW��WKH��FRQIHUHQFH��� � � � � � � � � � � � � �

FORVLQJ� �RI� �(FRFLW\� �6XPPLW� �9DQFRXYHU� ������� �*LYHQ� �WKH� �FRPSOH[LW\� �RI� �VRXQG�� �YROXPH���� � � � � � � � � � � �

GHQVLW\�� �VSHFWUDO� �FKDUDFWHULVWLFV��DQG��VHPDQWLF��FRQWHQWV���PD[LPXP��VRXQG��SUHVVXUH��OHYHO��� � � � � � � � � �

DV� �JHQHUDOO\� �XVHG� �LQ� �FXUUHQW� �PXQLFLSDO� �]RQLQJ� �SODQQLQJ�� �PD\� �QRW� �EH� �WKH� �RQO\� �LQGLFDWRU��� � � � � � � � � � � � � �

DSSURSULDWH� �WR� �TXDQWLI\� �6RXQG� �4XDOLW\���,Q��WKLV��WKHVLV���LQGLFDWRUV��VXFK��DV��SV\FKRDFRXVWLF��� � � � � � � � � � � �

DQQR\DQFH���ORXGQHVV���URXJKQHVV���VKDUSQHVV���IOXFWXDWLRQ��VWUHQJWK����WHPSRUDO��VRXQG��OHYHO��� � � � � � � � �

YDULDQFH�� �VSHFWUDO� �JUDYLW\� �FHQWUH� �DQG� �EDODQFH� �VRXQGVFDSH� ��QRUPDOL]HG� �GLIIHUHQFH��� � � � � � � � �

VRXQGVFDSH� �LQGH[��DQG��ELRSKRQ\�DQWURSKRQ\��UDWLR���DUH��EHLQJ��LQYHVWLJDWHG��LQ��DVVRFLDWLRQ��� � � � � � � � � �

ZLWK� �WKH� �FODVVLFDO� �LQGLFDWRUV� �RI� �VRXQG� �SUHVVXUH� �OHYHO��DQG��VRXQG��SRZHU��OHYHO���7KHUH��DUH��� � � � � � � � � � � � � �

YDULRXV� �VWXGLHV� �WKDW� �KDYH� �EHHQ� �FRPSOHWHG� �VHSDUDWHO\� �RQ� �HDFK� �SRWHQWLDO� �DFRXVWLF��� � � � � � � � � � �

LQGLFDWRU�� �KRZHYHU�� �WKHUH� �LV� �QRW� �\HW� �D� �VWXG\� �FRPELQLQJ� �DQG� �FRPSDULQJ� �DOO� �RI� �WKHVH��� � � � � � � � � � � � � �

SRWHQWLDO� �DFRXVWLFV� �LQGLFDWRUV�� �7KHUHIRUH�� �WKLV� �UHVHDUFK� �DLPV��WR��GHWHUPLQH��DQ��DGGLWLRQDO��� � � � � � � � � � �

DFRXVWLF� �LQGLFDWRU� �WKDW� �LV� �VXLWDEOH��WR��EH��DGGHG��WR��WKH��(FRFLW\��VRXQG��TXDOLW\��VWDQGDUG��LQ��� � � � � � � � � � � � � � �

DGGLWLRQ� �WR� �WKH� �PD[LPXP� �VRXQG� �SUHVVXUH��OHYHO���7KLV��VWXG\��KDV��DGRSWHG��WKH��,62���������� � � � � � � � � � � � � �

$FRXVWLF� ��� �6RXQGVFDSH� �3DUWV� ���� ���� ��� �VWDQGDUG� �DV� �WKH� �EDVLV� �RI��D��WULDQJXODWLRQ��UHVHDUFK��� � � � � � � � � � � � � � �

PHWKRGRORJ\� �EHWZHHQ� �PHDVXUHPHQWV� �RQ� �VLWH�� �VXUYH\V� �UHVSRQVHV� �DQG� �WD[RQRP\��� � � � � � � � �
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�� 0HWKRGRORJ\��� ��

7KH��PHWKRGRORJ\��IUDPHZRUN��RI��WKLV��UHVHDUFK��LQFOXGHG��VXUYH\��DQG��GDWD��FROOHFWLRQ��EDVHG��� � � � � � � � � � � �

RQ� �,62� ������� �$FRXVWLF� ��� �6RXQGVFDSH� �3DUWV� ���� ���� ��� �VWDQGDUG�� �2XWGRRU� �GDWD��� � � � � � � � � � � � �

PHDVXUHPHQWV� �ZHUH� �WDNHQ� �LQ��WKH��2O\PSLF��9LOODJH�VHOHFWHG��FDVH��VWXG\��DV��D��SUR[\��WR��DQ��� � � � � � � � � � � � � �

(FRFLW\� �OHYHO� ���� �7KH� �GDWD� �FROOHFWHG� �IURP� �WKH� �VLWH� �PHDVXUHPHQWV� �ZHUH� �SURFHVVHG� �ZLWK��� � � � � � � � � � � � �

DFRXVWLF� �LQGLFDWRUV� �FDOFXODWLRQV� �EHIRUH� �EHLQJ� �IXUWKHU� �SURFHVVHG� �LQ� �UHJUHVVLRQ� �DQDO\VLV��� � � � � � � � � �

ZLWK� �VXUYH\� �UHVXOWV�� �7KH� �UHVXOW� �RI� �WKH� �VWXG\� �DOORZHG� �XV� �WR� �VXJJHVW� �ZKLFK� �DFRXVWLF��� � � � � � � � � � � � � �

LQGLFDWRUV���DUH���VXLWDEOH���IRU���WKH���(FRFLW\���6RXQG���4XDOLW\���VWDQGDUG�� � �� �

��

7KH� �VWXG\� �DGRSWHG� �D� �WULDQJXODWLRQ� �PHWKRG� �ZKLFK� �LV� �D� �FURVV� �DQDO\VLV� �EHWZHHQ��� � � � � � � � � � � �

PHDVXUHPHQW� ��VRXQG� �DQDO\VLV��� �VXUYH\� ��TXHVWLRQQDLUH� �VXUYH\�� �DQG� �WD[RQRP\� �DQDO\VLV��� � � � � � � � �

�QDUUDWLYH� �LQWHUYLHZ� �ZRUNVKRS�� �EDVHG� �RQ� �WKH� �WULDQJXODWLRQ� �VRXQGVFDSH� �UHVHDUFK� �DQG��� � � � � � � � � �

SUDFWLFHV���6HH��)LJXUH��������0HDVXUHPHQW��RQ��VLWH��ZDV��UHFRUGHG��DW��VSHFLILF��WLPHV��DW��VLPLODU��� � � � � � � � � � � � � �

DWPRVSKHULF��FRQGLWLRQV���ZLQG���KXPLGLW\��DQG��WHPSHUDWXUH����6XUYH\��SDUWLFLSDQWV��VKRXOG��EH��� � � � � � � � � �

ORFDO� �H[SHUWV� �RU� �XVHUV� �RI� �WKH� �DUHD�� �6XUYH\� �TXHVWLRQV� �DGRSWHG� �,62� ���������������� � � � � � � � � � � �

VWDQGDUG� �ZKLFK� �PHWKRG� �ZDV� �DSSURYHG� �E\� �WKH� �(WKLF� �%RDUGV� �5HYLHZ� ��,'�� ��������� �RQ��� � � � � � � � � � � � �

-DQXDU\� ���WK�� ������� �)ROORZLQJ� �WKH� �,62� ������� �PHWKRG�� �WKH� �VXUYH\� �ZDV� �WUDQVODWHG� �WR��� � � � � � � � � � � � �

WZR�GLPHQVLRQDO� �VRXQGVFDSH��DQDO\VLV��EDVHG��RQ��,62�����������������7D[RQRP\��DQDO\VLV��� � � � � � � � �

ZDV��FDUULHG��RXW��E\��WKH��UHVHDUFKHU��E\��VXEMHFWLYHO\��LGHQWLI\LQJ��VRXQG��VRXUFHV��SUHVHQWHG��LQ��� � � � � � � � � � � � �

WKH� �VRXQGVFDSH���7D[RQRP\��DQDO\VLV��IROORZHG��,62����������������7D[RQRP\��FKDUW��JXLGH��� � � � � � � � � �

�6HH� �)LJXUH� ����� �7KH� �ILQDO� �DSSOLFDWLRQ� �RI� �WKH� �WULDQJXODWLRQ� �PHWKRG� �HQVXUHG� �WKDW��� � � � � � � � � � � �

VRXQGVFDSH� �VWXG\� �DFFRXQWV� �IRU� �SHRSOH
V� �SHUFHSWLRQ� �DQG� �ZHOO�EHLQJ� �LQ� �FRQFHUW� �ZLWK��� � � � � � � � � � �

FROOHFWHG���HPSLULFDO���GDWD�� ��

��

)LJXUH���������5HVHDUFK���6WXG\���7ULDQJXODWLRQ���0HWKRG���%DVHG���RQ���)LJXUH�������E\���6FKXOWH�)RUWNDPS� ��

������ ��

Survey 

Measurement 

Taxonomy 
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����� &DVH���6WXG\� ��

7KH� �FRPPXQLW\� �LQ� �2O\PSLF� �9LOODJH� �LQ� �WKH� �DUHD� �RI� �6RXWKHDVW� �)DOVH� �&UHHN� �LV� �D� ���������� � � � � � � � � � � � � � �

VTXDUH� �IRRW� �FRPPXQLW\� �FHQWUH� �DORQJ� �WKH� �ZDWHUIURQW� �WKDW� �DFKLHYHG� �/(('� �3ODWLQXP��� � � � � � � � � � �

FHUWLILFDWLRQ� �ZLWK� ����� �PLOOLRQ� �VTXDUH� �IHHW� �RI� �UHVLGHQWLDO�FRPPHUFLDO� �DUHD�� �7KH� �2O\PSLF��� � � � � � � � � � �

9LOODJH� �VXSSRUWV� �XS� �WR� �������� �SHRSOH� ��&LW\� �RI� �9DQFRXYHU�� �������� �7KH� �2O\PSLF� �9LOODJH���� � � � � � � � � � � � �

9DQFRXYHU�� �%ULWLVK� �&ROXPELD� �LV� �D� �QHLJKERXUKRRG� �WKDW��DSSUR[LPDWHV��(FRFLW\�����FRQGLWLRQ��� � � � � � � � � � �

DQG���DOLJQV���ZLWK���WKH���IRXU���SLOODUV���RI���WKH���(FRFLW\���6WDQGDUGV��� ���

��

:LWK� �UHVSHFW��WR��WKH��XUEDQ��GHVLJQ��SLOODU��RI��WKH��(FRFLW\��VWDQGDUG���WKH��2O\PSLF��9LOODJH��KDV��� � � � � � � � � � � � � � �

DQ� �LPPHQVH� �SHGHVWULDQ��DQG��ELNH��ZDONZD\��WKDW��IROORZV��WKH��)DOVH&UHHN��WKH��VHDZDOO���,W��LV��� � � � � � � � � � � � � �

DOVR� �DFFHVVLEOH��WR��SXEOLF��WUDQVSRUWDWLRQ��VXFK��DV��EXV��WUDQVLW���FDU��VKDULQJ��IDFLOLW\���DQG��VN\��� � � � � � � � � � � � � �

WUDLQ�� �,W� �KDV� ������ �DFUHV� �RI� �SXEOLF� �VSDFH� �WKDW� �FRQVLVW� �RI� �D� �FRPPXQLW\� �JDUGHQ�� �ELNH� �DQG��� � � � � � � � � � � � � � � �

SHGHVWULDQ���WUDLO����SOD]D����DQG���DUW���LQVWDOODWLRQ�� ��

��

:LWK� �UHVSHFW� �WR� �WKH� �ELR�JHRSK\VLFDO� �SLOODU� �RI� �WKH� �(FRFLW\� �VWDQGDUG�� �WKHUH� �LV� �DGHTXDWH��� � � � � � � � � � � � �

FOHDQ��DLU��DQG��ZDWHU���KHDOWK\��VRLO���DQG��UHQHZDEOH��HQHUJ\��LQ��WKH��DUHD���7KH��2O\PSLF��9LOODJH��� � � � � � � � � � � � � � �

KDV� �DQ� �DGHTXDWH� �VHZHU� �DQG� �ZDWHU� �LQIUDVWUXFWXUH� �XWLOL]LQJ� �UDLQ� �ZDWHU� �KDUYHVWLQJ� �DQG��� � � � � � � � � � � �

UHXVLQJ��LW���$OO��EXLOGLQJV��LQ��2O\PSLF��9LOODJH��KDYH��DFKLHYHG��/(('��*ROG��ZKLFK��XVHV�������RI��� � � � � � � � � � � � � � �

JUHHQ� �URRI� �DQG� ����� �UHGXFWLRQ� �LQ��ZDWHU��FRQVXPSWLRQ��WKURXJK��UDLQ��ZDWHU��KDUYHVWLQJ��DQG��� � � � � � � � � � � � �

UHXVLQJ���LW����&LW\���RI���9DQFRXYHU����������� ��

��

:LWK� �UHVSHFW� �WR� �WKH� �VRFLR�FXOWXUDO� �SLOODU� �RI� �WKH� �(FRFLW\� �VWDQGDUG�� �WKH� �2O\PSLF� �9LOODJH��� � � � � � � � � � � � �

VXSSRUWV� ����� �LQQHU� �FLW\� �MREV� �SURYLGLQJ� �WKH� �FRPPXQLW\� �ZLWK� �HPSOR\PHQW� �ORFDWHG� �LQ��� � � � � � � � � � � �

SUR[LPLW\� �WR� �WKH� �2O\PSLF� �9LOODJH�� �7KH� �0DLQ� �6FLHQFH� �:RUOG�� �ORFDWHG� �RQ� �WKH� �VHDZDOO���� � � � � � � � � � � � �

SURYLGHV��WKH��FRPPXQLW\��ZLWK��HGXFDWLRQDO��DQG��UHFUHDWLRQDO��IDFLOLWLHV���7KH��2O\PSLF��9LOODJH��� � � � � � � � � � �

LWVHOI���KDV���������DIIRUGDEOH���KRXVLQJ���XQLWV����&LW\���RI���9DQFRXYHU����������� ��

��

/DVWO\�� �ZLWK� �UHVSHFW� �WR� �WKH� �HFRORJLFDO� �SLOODU� �RI� �WKH� �(FRFLW\� �VWDQGDUG�� �WKH� �VKRUHOLQH� �E\��� � � � � � � � � � � � � �

2O\PSLF� �9LOODJH� �LV� �D��UHKDELOLWDWHG��RQH��ZLWK��VHDZDOO���LQWHUWLGDO��PDULQH��KDELWDW��ZKHUH��IORUD��� � � � � � � � � � � � �

DQG���IDXQD���FRH[LVW���ZLWK���KXPDQ���VHWWOHPHQWV��� ���

��
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������ ��
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)LJXUH���������2O\PSLF���9LOODJH����9DQFRXYHU����7KH���9LOODJH�����������5HWULHYHG���IURP���

KWWSV���ZZZ�EX]]EX]]KRPH�FRP�FD�WKH�YLOODJH�RQ�IDOVH�FUHHN��� ��

��

��

)LJXUH���������2O\PSLF���9LOODJH���0DS����'DLO\���+LYH�����������5HWULHYHG���IURP����

KWWSV���GDLO\KLYH�FRP�YDQFRXYHU�RO\PSLF�YLOODJH�HOHPHQWDU\�VFKRRO�YDQFRXYHU���� ��
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����� 'DWD���&ROOHFWLRQ���DQG���$QDO\VLV� ��

0HDVXUHPHQWV���RQ���6LWH� ��

,Q� �RUGHU� �WR� �HYDOXDWH� �WKH� �RYHUDOO� �6RXQG� �4XDOLW\� �LQGLFDWRUV� �LQ� �2O\PSLF� �9LOODJH���� � � � � � � � � � � �

PHDVXUHPHQWV� �ZHUH� �GLVWULEXWHG� �HYHQO\� �RQ� �WKH� �VLWH�� �6DPSOHV� �ZHUH� �WDNHQ� �RYHU� �D� ���GD\��� � � � � � � � � � � � �

SHULRG��DW������GLIIHUHQW��SRLQWV��DV��LOOXVWUDWHG��LQ��)LJXUH�������'DWD��REWDLQHG��IURP��'D\�����ZDV��WKH��� � � � � � � � � � � � � � � � �

WULDO� �GD\� �DQG� �QRW� �DQDO\]HG�� �'DWD� �REWDLQHG� �IURP� �'D\� ��� �RU� �:HHNHQG� �GDWD� �ZDV��REWDLQHG��� � � � � � � � � � � � � � �

IURP� �SRLQWV� �DORQJ� �WKH� �VKRUHOLQHV� �RI� �WKH� �2O\PSLF� �9LOODJH� �DQG� �VHYHUDO� �SOD]DV� ����� �GDWD��� � � � � � � � � � � � � �

PHDVXUHPHQW� �SRLQWV��� �'DWD� �REWDLQHG� �IURP� �'D\� ��� �RU� �:HHNGD\� �GDWD� �ZDV� �REWDLQHG� �IURP��� � � � � � � � � � � � �

SRLQWV� �WKDW� �VSUHDG� �WRZDUGV� �WKH� �LQWHULRU� �VHFWLRQ� �RI� �WKH� �2O\PSLF� �9LOODJH� ����� �GDWD��� � � � � � � � � � � � �

PHDVXUHPHQW���SRLQWV���� ���

��

,W� �LV� �LPSRUWDQW� �WR� �QRWH� �WKDW� �WKH� �GDWD� �REWDLQHG� �IURP� �WKH� �ZHHNHQG� �GDWD� �ZDV� �DQDO\]HG��� � � � � � � � � � � � � � �

VHSDUDWHO\� �ZLWK� �WKH��GDWD��REWDLQHG��IURP��WKH��ZHHNGD\���7KH��DFWLYLWLHV��RQ��WKH��ZHHNHQG��DUH��� � � � � � � � � � � � � �

VOLJKWO\� �GLIIHUHQW� �IURP� �WKH� �ZHHNGD\V� �ZKHUH� �OHVV� �SHRSOH� �DUH� �JDWKHUHG� �DURXQG� �2O\PSLF��� � � � � � � � � � � �

9LOODJH���ZLWK��QR��FRQVWUXFWLRQ��QRLVH��DQG��LQGXVWULDO��ZRUN���7KH��ZHHNGD\��GDWD��ZHUH��JDWKHUHG��� � � � � � � � � � � � �

FORVHU� �WR� �URDG� �WUDIILF� �DQG� �SHGHVWULDQ� �DUHDV�� �ZKHUH� �WKH� �ZHHNHQG� �GDWD� �ZHUH� �JDWKHUHG��� � � � � � � � � � � � �

FORVHU���WR���WKH���ZDWHU���DQG���SOD]D���ZKHUH���SHRSOH���JDWKHU���DQG���VLW���IRU���D���ORQJHU���SHULRG���RI���WLPH��� ���

��

��

��

��

��

��

)LJXUH���������3RLQWV���RI���0HDVXUHPHQWV� ��
��

7KH� �WLPH� �VHOHFWHG� �IRU� �WKH� �PHDVXUHPHQWV� �ZDV� �GXULQJ� �PRUQLQJ� �WR��� � � � � � � � � �

PLG�DIWHUQRRQ�ODWH�DIWHUQRRQ���7KH��ZHDWKHU��GXULQJ��PHDVXUHPHQW��GD\V��ZHUH��6XQQ\��ZLWK��D��� � � � � � � � � �

������ ��
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WHPSHUDWXUH��UDQJH��RI�����GHJUHH��&HOVLXV��WR������GHJUHH��&HOVLXV���7KH��KXPLGLW\��KDG��D��UDQJH��� � � � � � � � � � � � � � �

RI�������WR�������DQG��ZLQG��VSHHG��KDG��D��UDQJH��RI�����NP�K��WR������NP�K���$SSHQGL[������� �(DFK��� � � � � � � � � � � � � � � � � � �

PHDVXUHPHQW� �ZDV� �WDNHQ� ��� �WLPHV� �ZLWK� ��� �PLQXWHV� �LQWHUYDOV� �DW� �HDFK� �SRLQW� �IROORZLQJ� �,62��� � � � � � � � � � � � � �

������������� �VWDQGDUG� �SURFHGXUH�� �0HDVXUHPHQWV� �ZHUH� �WDNHQ� �RQ� �0DUFK� ��WK�� ������ �WR��� � � � � � � � � � �

0DUFK�����WK���������� ��

��

��

��

��

��

��

��

��

��

��

)LJXUH���������1RLVH���0DS���RI���2O\PSLF���9LOODJH� ��

��

7KH� �DFRXVWLF� �LQGLFDWRUV� �HYDOXDWHG� �LQ� �WKLV� �UHVHDUFK� �DOO� �KDYH� �WKH� �VDPH� �GDWD� �FROOHFWLRQ��� � � � � � � � � � � � �

WHFKQLTXH���'DWD��FROOHFWLRQ��ZDV��SHUIRUPHG��XVLQJ��D��ELQDXUDO��KHDG��PRXQWHG��RQ��D��WULSRG���DW��� � � � � � � � � � � � � �

D��KHLJKW��RI�����P��FRQQHFWHG��WR��D��VRXQGERRN��FRPSXWHU��DQDO\]HU���7KH��PHDVXUHPHQWV��ZHUH��� � � � � � � � � � � � �

WDNHQ� �IRU� �D� �GXUDWLRQ� �RI� ��� �PLQXWHV�� ��� �WLPHV� �DW� �HDFK� �GDWD� �SRLQW�� �$� �FDQRS\� �FRYHUHG� �ZLWK��� � � � � � � � � � � � � � � � �

VRXQG� �DEVRUSWLRQ� �PDWHULDOV�� �ORFDWHG� �DERYH� �WKH� �ELQDXUDO� �KHDG�� �WR� �SURWHFW� �HTXLSPHQW� �LQ��� � � � � � � � � � � �

FDVH� �WKHUH� �ZDV� �UDLQ� �GXULQJ� �PHDVXUHPHQW� �WLPH� ��)LJXUH� ���� �	� �)LJXUH� ������ �7KH� �FDQRS\��� � � � � � � � � � � � � �

HIIHFW� �ZDV� �HYDOXDWHG� �WR� �HQVXUH� �QR� �LQWHUIHUHQFH� �LQ� �WKH� �PHDVXUHPHQWV�� �)RU� �PRUH��� � � � � � � � � � � �

LQIRUPDWLRQ���DERXW���HTXLSPHQW���VHH���$SSHQGL[������ ��
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)LJXUH���������(TXLSPHQW���6HWXS���LQ���WKH���)LHOG����6RXQGERRN���SODFHG���RQ���WRS���RU���WRROV���EDJ���DQG���FRQQHFWHG���WR���

D���ELQDXUDO���KHDG���PRXQWHG���RQ���WULSRG���DW���KHLJKW���RI������P����FRYHUHG���ZLWK���D���VRXQG���DEVRUSWLRQ���VKHOWHU�� ��
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��

)LJXUH���������&DXWLRQ���6LJQ� ��

��

7KH��&DXWLRQ��VLJQV��ZHUH��SRVWHG�����PHWUHV��WR�����PHWUHV��DZD\��IURP��WKH��HTXLSPHQW��VHWXS��WR��� � � � � � � � � � � � � � � �

SUHYHQW��SHRSOH��IURP��JHWWLQJ��WRR��FORVH��DQG��LQWHUIHUHG��ZLWK��GDWD��PHDVXUHPHQW��DQG��WR��PHHW��� � � � � � � � � � � � � �

%&,7��(WKLF��ERDUGV��SURWRFRO��DQG��ULVN��PDQDJHPHQW��UHTXLUHPHQWV���7KHUH��ZHUH��D��WRWDO��RI������ � � � � � � � � � � � � �

FDXWLRQ���VLJQV���VXUURXQGLQJ���WKH���HTXLSPHQW���VHWXS�� ��

��

7KH� �FODVVLFDO� �LQGLFDWRUV� �DQG� �WKH� �SRWHQWLDO� �LQGLFDWRUV� �RI� �ELRSKRQ\�DQWURSKRQ\� �UDWLR���� � � � � � � � � �

QRUPDOL]HG� �GLIIHUHQFH� �VRXQGVFDSH� �LQGH[�� �SV\FKRDFRXVWLF� �DQQR\DQFH�� �WHPSRUDO� �VRXQG��� � � � � � � �

OHYHO���YDULDQFH���DQG���VSHFWUDO���JUDYLW\���FHQWHU���ZHUH���FDOFXODWHG���LQGHSHQGHQWO\���DV���IROORZ�� ��

��

7KH� �FODVVLFDO� �DWWULEXWHV� �ZKLFK� �DUH� �VRXQG� �ZHLJKWHG� �VRXQG� �SUHVVXUH� �OHYHO� ��/$HT�� �DQG��� � � � � � � � � � � �

XQZHLJKWHG� �VRXQG��SUHVVXUH��OHYHO���/HT���DUH��REWDLQHG��IURP��WKH��VRXQGERRN��LQ��WKH��IRUP��RI��� � � � � � � � � � � � � �

H[FHO� �ILOHV�� �6RXQG��SUHVVXUH��OHYHO��LV��SUHVHQWHG��LQ��ORJDULWKPLF��VFDOH��ZKLFK��GRHV��QRW��DOLJQ��� � � � � � � � � � � � � �

ZLWK� �WKH� �RWKHU� �DFRXVWLF� �LQGLFDWRU� �GDWD� �WKDW� �DUH� �SUHVHQWHG� �LQ� �OLQHDU� �VFDOH� �DQG� �ZHUH��� � � � � � � � � � � � � �

DGMXVWHG��WR��D��OLQHDU��VFDOH���WUDQVODWLRQ��WR��VRXQG��SRZHU��OHYHO��LQ��3DVFDO��RU��1�P���LV��QHHGHG��� � � � � � � � � � � � � � � �

IRU���UHJUHVVLRQ���DQDO\VLV�� ��

������ ��
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��

%LRSKRQ\���DQG��*HRSKRQ\���UDWLR��WR��DQWURSKRQ\��UHFRUGHG��RQ��WKH��VLWH��ZHUH��FRQYHUWHG��LQWR��� � � � � � � � � � � � �

QXPHULFDO� �GDWD� �SURGXFHG� �LQ� �D� �IRUP� �RI� �H[FHO� �VKHHW� �E\� �WKH� �6$085$,� �VRIWZDUH��� � � � � � � � � � � � �

�VRXQGERRN��� �7KH� �QXPHULFDO� �GDWD� �LV� �FRPSXWHG� �DFFRUGLQJ� �WR� �(TXDWLRQ� ��� �WR� �WKH� �GHULYHG��� � � � � � � � � � � � �

ELRSKRQ\�DQWKURSKRQ\���UDWLR�� ��

��

7KH� �SURJUDP� �FRQYHUWHG� �WKH� �DXGLR� �ILOH� �LQWR� �DQ� �H[FHO� �ILOH� �FRQWDLQLQJ� �WKH� �1'6,� �YDOXH��� � � � � � � � � � � � � �

UHVXOWLQJ� �IURP� �WKH� �ULJKW� �DQG��OHIW��FKDQQHOV��RI��WKH��ELQDXUDO��KHDG���7KH��UHVXOWV��IURP��WKH��OHIW��� � � � � � � � � � � � � � � �

DQG� �ULJKW� �FKDQQHOV� �DUH� �DYHUDJHG� �WR� �JHW� �WKH� �YDOXH� �RI� �1'6,� �DW� �D� �VSHFLILF� �GDWD��� � � � � � � � � � � � � � �

PHDVXUHPHQW���SRLQW�� ��

��

)LJXUH���������1'6,���&DOFXODWRU���LQ���56WXGLR���3URJUDP���E\���/XLV���-����9LOODQXHYD� ��
��

,Q� �RUGHU� �WR� �FDOFXODWH� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$��� �ZDY� �ILOHV� �IURP� �WKH� �ILHOG��� � � � � � � � � � � �

PHDVXUHPHQWV� �ZHUH� �UHTXLUHG�� �:DY� �ILOHV� �DUH� �XSORDGHG� �LQWR� �WKH� �%&,7� �3V\FKRDFRXVWLF��� � � � � � � � � � �

$QQR\DQFH� �&DOFXODWRU� �WR� �SURGXFH� �ORXGQHVV�� �VSHFLILF� �ORXGQHVV�� �VKDUSQHVV�� �IOXFWXDWLRQ��� � � � � � � � �

VWUHQJWK�� �URXJKQHVV�� �DQG� �SV\FKRDFRXVWLF� �DQQR\DQFH� �WKDW��DUH��VKRZQ��IURP��(TXDWLRQ��������� � � � � � � � � � � �

(TXDWLRQ��������LQ���6HFWLRQ�������� ��

��

������ ��
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)LJXUH���������%&,7���3V\FKRDFRXVWLF���$QQR\DQFH���&DOFXODWRU� ��

��

7HPSRUDO� �VRXQG��OHYHO��YDULDQFH���76/9���REWDLQHG��E\��FDOFXODWLQJ��WKH��GDWD��SURYLGHG��E\��WKH��� � � � � � � � � � � � �

H[FHO� �ILOH� �H[SRUWHG� �IURP� �WKH� �VRXQGERRN�� �7KH� �WLPH�KLVWRU\� �GDWD� �RI� �/=HT� ��XQZHLJKWHG��� � � � � � � � � � � �

HTXLYDOHQW� �VRXQG� �SUHVVXUH��OHYHO���ZHUH��WDNHQ��DQG��LWV��VWDQGDUG��GHYLDWLRQ��ZDV��FDOFXODWHG���� � � � � � � � � � � �

7KH� ��� �VHFRQG� �GDWD� �IURP� �WLPH�KLVWRU\� �GDWD� �RI� �/=HT� �ZDV� �DOVR� �WDNHQ� �WR� �FDOFXODWH� �LWV��� � � � � � � � � � � � � � �

VWDQGDUG� �GHYLDWLRQ�� �7KH� �76/9��IRUPXOD��LV��VLPSO\��PXOWLSO\LQJ��WKH��VWDQGDUG��GHYLDWLRQ��IURP��� � � � � � � � � � � �

/=HT� �ǩ� �VHFRQGV� �WLPH� �KLVWRU\� �GDWD� �ZLWK� �WKH� �VWDQGDUG� �GHYLDWLRQ� �RI� ��� �VHFRQG� �VRXQG��� � � � � � � � � � � � � �

SUHVVXUH���OHYHO���GDWD���REWDLQHG���IURP���WKH���ILHOG���PHDVXUHPHQWV��� ���

��

6SHFWUDO� �JUDYLW\� �FHQWHU� ��6*&�� �LV� �FRPSXWHG� �EDVHG� �RQ� �(TXDWLRQ� ��� �LQ� �H[FHO�� �7KH� �GDWD� �LV��� � � � � � � � � � � � � � �

REWDLQHG� �IURP� �WKH� �H[FHO� �ILOHV� �SURGXFHG� �IURP� �WKH��VRXQGERRN���+LJK��6*&��YDOXHV��LQGLFDWH��� � � � � � � � � � � � �

KLJK�IUHTXHQF\���FRQWHQW���DQG���ORZ���6*&���YDOXHV���LQGLFDWH���ORZ�IUHTXHQF\���FRQWHQW�� ��

��

)ROORZLQJ� �DFRXVWLF� �LQGLFDWRUV� �FDOFXODWLRQ�� �WKH� �UHODWLRQVKLS� �EHWZHHQ� �HDFK� �DFRXVWLF��� � � � � � � � �

LQGLFDWRU��ZDV��HYDOXDWHG��XVLQJ��WKH��OLQHDU��UHJUHVVLRQ��VWDWLVWLFDO��DQDO\VLV���7KH��PDLQ��UHDVRQ��� � � � � � � � � � � �

ZDV� �WR� �LQYHVWLJDWH� �WKH� �UHODWLRQVKLSV� �EHWZHHQ� �HDFK� �DFRXVWLF� �LQGLFDWRU�� �7KH� �UHJUHVVLRQ��� � � � � � � � � � �

DQDO\VLV� �EHWZHHQ� �VRXQG� �SRZHU��OHYHO��WRZDUGV� �ELRSKRQ\���� �DQWURSKRQ\��UDWLR���QRUPDOL]HG��� � � � � � � � � � �

GLIIHUHQFH� �VRXQGVFDSH� �LQGH[�� �SV\FKRDFRXVWLF� �DQQR\DQFH�� �WHPSRUDO� �VRXQG� �OHYHO��� � � � � � � �

YDULDQFH�� �VSHFWUDO� �JUDYLW\� �FHQWHU� �ZHUH� �FULWLFDO� �WR� �LQYHVWLJDWH� �LI� �WKHUH� �ZDV� �D� �VWURQJ�� � � � � � � � � � � � �

������ ��

Address C:\Users\thinkpad\Documents\Jessicalpoint 1 e02 _ 08 _ 03 _ 2021 5 _ 46 _ 24 AM _(1 , 1 ). wav - 0 

Bits/Sample 

N Loudness (Sone ) 

N5 Percentile Loudness ( Sone) 

Fluctuation Strength (vacil) 

ws 

File lnfonnation 

Duration 180 I Sample Rate 

Psychoacoustic Parameters 

1sss 1 Ma><: Loudness Nmax (Sone) 

23.49 1 

0.0435 1 

ol 

Sharpness S (Acum) 

Roughness(Asper) 

WFR 

Psychoacoustic Annoyance -

5.12e•04 I 

33.52 1 

1.2s3 I 

0.1537 1 

0.06161 1 
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UHODWLRQVKLS� �EHWZHHQ� �SRWHQWLDO� �DFRXVWLF� �LQGLFDWRUV� �DQG� �VRXQG� �SUHVVXUH� ��� �SRZHU� �OHYHO���� � � � � � � � � � �

/LQHDU��UHJUHVVLRQ��DQDO\VLV��ZDV��SUHVHQWHG��LQ��WKH��IRUP��RI��PDWUL[��SORW��DQDO\VLV���0DWUL[��SORW��� � � � � � � � � � � � � �

DQDO\VLV� �LV� �D� �UHJXODU� �UHJUHVVLRQ� �DQDO\VLV� �WKDW� �OLQHDUO\� �SORWV� �WKH� �GDWD� �WR� �HDFK� �RWKHU��DQG��� � � � � � � � � � � � � � �

SUHVHQWV� �WKH� �KLJKHVW��FRUUHODWLRQ��YDOXH��WR��WKH��JUDSK���FORVHU��WR�����RU��������7R��VFDOH��PXOWLSOH��� � � � � � � � � � � � � � � �

DFRXVWLF� �LQGLFDWRUV� �LQYHVWLJDWHG� �LQ� �WKLV� �UHVHDUFK� �DQG� �WR� �VXSSRUW� �PDWUL[� �SORW� �UHVXOWV���� � � � � � � � � � � �

SULQFLSDO��FRPSRQHQW��DQDO\VLV��LV��SHUIRUPHG���3ULQFLSDO��&RPSRQHQW��DQDO\VLV��LV��D��PHWKRG��RI��� � � � � � � � � � � �

UHGXFLQJ��WKH��GLPHQVLRQ��RI��D��ODUJH��GDWD��VHW��LQWR��D��VPDOOHU��RQH��E\��GHFUHDVLQJ��WKH��QXPEHU��� � � � � � � � � � � � � � � �

RI� �YDULDEOHV� �ZKLOH� �SUHVHUYLQJ� �DV� �PXFK� �LQIRUPDWLRQ� �DV��SRVVLEOH���3ULQFLSDO��&RPSRQHQW��LV��� � � � � � � � � � � �

FRQVLGHUHG���VLJQLILFDQW���LI���WKH���HLJHQYDOXHV���DUH���ODUJHU���WKDQ�������� ��
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6XUYH\���RQ���6LWH� ��

7KH� �SXUSRVH� �RI� �WKH� �VXUYH\� �ZDV� �WR� �YDOLGDWH� �WKH� �LPSRUWDQFH� �RI� �DFRXVWLF� �LQGLFDWRUV� �LQ��� � � � � � � � � � � � � �

HYDOXDWLQJ��WKH��VRXQG��TXDOLW\��VWDQGDUGV���7KH��VXUYH\��ZDV��GHVLJQHG��EDVHG��RQ��WKH��IROORZLQJ��� � � � � � � � � � � � �

,62����������������VWDQGDUG���)LJXUH��������7KH��PHWKRG��DQG��VXUYH\��TXHVWLRQ��ZDV��DSSURYHG��� � � � � � � � � � � �

E\� �(WKLF� �%RDUGV� �5HYLHZ� ��,'������������RQ��-DQXDU\����WK����������6HH��$SSHQGL[��������1RWH���� � � � � � � � � � � � � �

GXH���WR���&29,'������SURWRFROV���WKH���VXUYH\���PHWKRG���ZDV���OLPLWHG���WR���FRQWDFWOHVV���DSSURDFK�� ��
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)LJXUH���������6XUYH\���4XHVWLRQV���,62���������������� ��
��

7R� �FDUU\� �RXW� �DQ� �DFFXUDWH� �VXUYH\� �IRU� �WKH� �UHVHDUFK�� �SRSXODWLRQ� �DQG� �VDPSOH� �VL]H� �ZDV��� � � � � � � � � � � � � �

GHWHUPLQHG�� �3RSXODWLRQ� �VL]H� �LV� �WKH��WRWDO��QXPEHU��RI��UHVSRQGHQWV��DYDLODEOH��LQ��WKH��DUHD��RI��� � � � � � � � � � � � � �

LQWHUHVW�� �6DPSOH� �VL]H� �LV� �VHOHFWHG� �UHVSRQGHQWV� �FKRVHQ� �IURP��WKH��SRSXODWLRQ��WR��UHSUHVHQW��� � � � � � � � � � � �

WKH��HQWLUH��SRSXODWLRQ���,Q��WKLV��FDVH��WKH��SRSXODWLRQ��RI��WKH��2O\PSLF��9LOODJH��LV����������SHRSOH���� � � � � � � � � � � � � � �

*LYHQ� �WKH� �SRSXODWLRQ� �VL]H� �LV� �������� �SHRSOH� �ZLWK� �D� ���� �PDUJLQ� �RI� �HUURU� �DQG� ������� � � � � � � � � � � � � � �

FRQILGHQFH���OHYHO���������UHVSRQGHQWV���ZHUH���UHTXLUHG���IRU���WKH���2O\PSLF���9LOODJH���VXUYH\��� ���

������ ��

To what extend do you presently hear the following four types of sounds? 
Ple.ise dck off one rep onse :altenudve p-er-type of sound 

Not Oomlnac.es 
at all A little Modentely A lot completely 

Trallc nolot (•.._ can.•-. 
11'11"' llr 
Olher nol~ (e.g., sirens, conunicdoo,. 
lndumy, lo.:id!n9 of good£) 

Sooadllroahamallolnp(._., 
1Xa\llll'laaD11i. laa&blm,cllildrall -.~, 
Natural sounds (e.g .. singing bll'ds, 
Rowing water, wlOO Ln vrgetaUon) 

Fo~ each of the 8 scales below, to what extend do you agree or disagree that the present 
surroundJng sound environment ls-
Ple~ cick otT one reponllit .tltemadw pe r scale 

Strongly Ndther.agrce. Stro~ly 

·-= Agn:e nDf'di~rc:c: Oi~gn:e: di$agrtt 

• pleasant -- L J l J I I LJ L J 
-Yil>rant 

--lfll I I I I I I n 
.c,Jm 

. .._.. r l f l I I D 
- evemful ............. I I I I I I I I I I 

Overall, how would you describe the present su1Toundlng sound envir onment? 

Neither good, 
Very good Good nor b.ld B,d Veryba.d 

Overall, to what extent is the present surrounding sound environment 
appropriate to the present place? 

NotataU Slightly Moderately Very Perfectly 
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7KH��VXUYH\��TXHVWLRQV��ZHUH��PDGH��LQ��*RRJOH��)RUPV��DQG��OLQNHG��WR��D��45��FRGH���7KH��SRVWHU��� � � � � � � � � � � � � � � �

VKRZQ��EHORZ��LQ��)LJXUH������ZDV��PRXQWHG��XVLQJ��ODZQ��VWLFNV���GXULQJ��ILHOG��PHDVXUHPHQWV��WR��� � � � � � � � � � � � � �

NHHS� �WKH� �VXUYH\� �WLPLQJ� �DOLJQHG� �ZLWK� �WKH� �ILHOG� �PHDVXUHPHQWV�� �(DFK� �45� �FRGH��LV��XQLTXH��� � � � � � � � � � � � � �

GHSHQGLQJ� �RQ� �WKH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �ZKHUH� �WKH� �VXUYH\� �LV� �FDUULHG� �RXW���� � � � � � � � � � � �

5HVSRQGHQWV� �ZHUH� �DEOH� �WR� �VFDQ� �WKH� �45� �FRGH� �DQG� �SHUIRUP� �WKH� �VXUYH\�� �5HVSRQGHQWV��� � � � � � � � � � � � �

ZHUH� �SHRSOH� �WKDW� �SDVV�E\� �WKH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �DW� �WLPH� �RI� �PHDVXUHPHQW���5LVN��� � � � � � � � � � � � �

PDQDJHPHQW� �SURWRFROV� �OLPLWHG� �SHUVRQDO� �UHFUXLWPHQW� �RI� �VXUYH\� �SDUWLFLSDQWV� �GXH� �WR��� � � � � � � � � �

&29,'������ ���
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)LJXUH���������6XUYH\���3RVWHU����7RWDO���RI�������SRVWHUV���ZHUH���SODFHG���VXUURXQGHG���HTXLSPHQW���VHWXS�� ��

7R� �LPSURYH� �WKH� �UHVSRQVH� �UDWH� �RI� �WKH� �VXUYH\�� �VRPH� �DFWLYLWLHV� �ZHUH� �LPSOHPHQWHG� �DV� �WKH��� � � � � � � � � � � � � �

VLWXDWLRQ���SHUPLWWHG�� ��

Ɣ $Q� �LQIRUPDWLRQ� �OHWWHU� �WR� �VXUYH\� �SDUWLFLSDQWV� �ZDV� �HPEHGGHG� �LQ� �WKH� �OLQN� �DW� �WKH��� � � � � � � � � � � � �

EHJLQQLQJ���RI���WKH���VXUYH\�� ��

Ɣ $���SRVWHU���FRQWDLQLQJ���LQIRUPDWLRQ���DERXW���WKH���VXUYH\���DQG���FRQWDFW���ZHUH���LQVWDOOHG�� ��

Ɣ $Q� �LQFHQWLYH� �RI� ����� �$PD]RQ� �*LIW� �&DUG� �ZDV� �RIIHUHG� �LQ� �D� �IRUP� �RI� �OXFN\� �GUDZ� �DIWHU��� � � � � � � � � � � � � � � �

SDUWLFLSDQWV���FRPSOHWHG���WKH���VXUYH\��� ���

������ ��
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7R� �HQVXUH� �KLJK� �HQJDJHPHQWV� �IURP� �SDUWLFLSDQWV�� �D� �WRWDO� �RI� �WKUHH� �SRVWHUV� �ZHUH� �LQVWDOOHG��� � � � � � � � � � � � �

VXUURXQGLQJ���WKH���ILHOG���PHDVXUHPHQW���DUHD�� ��
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)LJXUH���������6XUYH\���3RVWHU���DQG���(TXLSPHQW���6HWXS�� ��
��

7KH� �VXUYH\� �GDWD� �ZDV� �SURFHVVHG� �WR� �IRUP� �D� �WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP��� � � � � � � � � � �

DQDO\VLV� �DFFRUGLQJ� �WR� �,62� �������������� �VWDQGDUG� �WR� �IRUP� �HLJKW� �TXDGUDQWV� �RI� �FKDRWLF���� � � � � � � � � � � �

HYHQWIXO�� �YLEUDQW�� �SOHDVDQW�� �FDOP�� �HYHQWIXO�� �PRQRWRQRXV� �DQG� �DQQR\LQJ� �6HH� �)LJXUH� ��� �LQ��� � � � � � � � � � � �

OLWHUDWXUH��UHYLHZ���7KH��VXUYH\��GDWD��ZDV��JDWKHUHG��LQ��WKH��IRUP��RI��/LNHUW��VFDOH��RI�����WR������7KH��� � � � � � � � � � � � � � � � � �

VXUYH\� �TXHVWLRQV� �DQG� �UHVXOWV� �ZHUH� �VFDOHG� �DFFRUGLQJ� �WR� �0HWKRG� �$� �,62� �6WDQGDUG��� � � � � � � � � � � �

������������ �7KH� �PHGLDQ� �GDWD� �RI� �VXUYH\� �UHVXOWV� �JDWKHUHG� �ZDV� �VFDOHG� �WR� �FRPSXWH��� � � � � � � � � � � �

WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP� �DQDO\VLV�� �6XUYH\� �TXHVWLRQV� �QXPEHU� ��� �WR� ����� � � � � � � � � �

UHJDUGLQJ��VRXQG��VRXUFH��LGHQWLILFDWLRQV��DQG��TXHVWLRQ��QXPEHU������UHJDUGLQJ��DVVHVVPHQW��RI��� � � � � � � � � � �

WKH� �DSSURSULDWHQHVV� �KDYH� �D� �VFDOH� �RI� ��� �WR� ��� �DFFRUGLQJ� �WR� �WKH� �UHVXOWV���6XUYH\��TXHVWLRQV��� � � � � � � � � � � � � � �

QXPEHU� ������ �UHJDUGLQJ� �SHUFHLYHG� �DIIHFWLYH� �VRXQG� �TXDOLW\� �DQG� �TXHVWLRQ� �QXPEHU� ������ � � � � � � � � � �

UHJDUGLQJ� �DVVHVVPHQW� �RI� �VXUURXQGLQJ� �VRXQG� �HQYLURQPHQW� �KDYH� �D� �VFDOH� �RI� ��� �WR� ����� � � � � � � � � � � � �

DFFRUGLQJ��WR��WKH��UHVXOWV���7KH��PHGLDQ��GDWD��ZDV��FRPSXWHG��DFFRUGLQJ��WR��WKH��SOHDVDQWQHVV��� � � � � � � � � � � � �

IRUPXOD� ��(TXDWLRQ� ���� �DQG� �HYHQWIXOQHVV� �IRUPXOD� ��(TXDWLRQ� ����� �3OHDVDQWQHVV� �DQG��� � � � � � � � � �

������ ��
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HYHQWIXOQHVV� �UHVXOWV� �DUH� �SURMHFWHG� �WR� �WKH� �WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP� �WR��� � � � � � � � � �

LGHQWLI\���WKH���FOXVWHU���RI���2O\PSLF���9LOODJH���VRXQGVFDSH���DQDO\VLV��� ���

��

,Q� �WKLV� �UHVHDUFK�� �WKH� �6RXQG� �4XDOLW\� �]RQH� �LV� �GHVFULEHG� �DV� �WKH� �9LEUDQW�3OHDVDQW�&DOP��� � � � � � � � � � � �

TXDGUDQW���$Q\��GDWD��PHDVXUHPHQW��SRLQW��WKDW��IDOOV��LQWR��WKLV��TXDGUDQW��ZLOO��EH��FRQVLGHUHG��DV��� � � � � � � � � � � � � �

D���6RXQG���4XDOLW\���]RQH��� ���

��

7D[RQRP\���$QDO\VLV� ��

7D[RQRP\� �DQDO\VLV� �ZDV� �FDUULHG� �RXW� �DFFRUGLQJ� �WR� �,62� ���������� ������ �WD[RQRP\� �FKDUW���� � � � � � � � � � � �

'XULQJ��WKH��WLPH��RI��GDWD��PHDVXUHPHQWV���QRWHV��ZHUH��WDNHQ��UHJDUGLQJ��WKH��DPRXQW��RI��HDFK��� � � � � � � � � � � � � �

VRXQG� �VRXUFH� �SUHVHQW� �LQ��WKH��VRXQGVFDSH���7KLV��LQFOXGHV��LGHQWLI\LQJ��ZKLFK��VRXQG��VRXUFH��� � � � � � � � � � � �

LV���WKH���EDFNJURXQG���QRLVH���DQG���IRUHJURXQG���QRLVH��� ���

��

7R� �DQDO\]H� �WKH� �VRXQGVFDSH� �SHUFHSWLRQ� �DFFRUGLQJ� �WR� �UHVHDUFKHUV�� �WD[RQRP\� �DQDO\VLV��� � � � � � � � � �

DFFRUGLQJ� �WR� �,62� ������������� �VWDQGDUG� �LV� �SHUIRUPHG� �VHH� �)LJXUH� ����LQ��OLWHUDWXUH��UHYLHZ���� � � � � � � � � � � � �

7KH� �VRXQGVFDSH� �QRWHV� �SHU� �HDFK� �GDWD� �PHDVXUHPHQW� �SRLQW� �ZHUH� �SURFHVVHG� �LQWR� �D��� � � � � � � � � � � �

WD[RQRP\� �FKDUW�� �(DFK� �GDWD� �PHDVXUHPHQW� �SRLQW� �VRXQG� �VRXUFH� �ZDV� �FODVVLILHG��EDVHG��RQ�� � � � � � � � � � � �

WKH��ORZHVW��OHYHO��RI��WKH��WD[RQRP\��FKDUW���6RXQG��VRXUFH��WKDW��LV��WKH��TXLHWHVW��KDV��D��VFRUH��RI������ � � � � � � � � � � � � � � � � �

�WULDQJOH����OHVV��GRPLQDWLQJ��VRXQG��VRXUFH��KDV��D��VFRUH��RI������VTXDUH���DQG��GRPLQDWLQJ��VRXQG��� � � � � � � � � � � � � �

VRXUFH��KDV��D��VFRUH��RI������FLUFOH����(DFK��GDWD��PHDVXUHPHQW��SRLQW��LQ��2O\PSLF��9LOODJH��KDV��LWV��� � � � � � � � � � � � � � � �

RZQ���WD[RQRP\���FKDUW���DQDO\VLV����VHH���$SSHQGL[�������� ���

��
7ULDQJXODWLRQ���$QDO\VLV� ��

7KH� �JRDO� �RI� �WKH� �VWXG\� �LV� �WR� �LGHQWLI\� �VXLWDEOH� �DFRXVWLF� �LQGLFDWRUV� �IRU� �WKH� �6RXQG� �4XDOLW\��� � � � � � � � � � � � � � �

VWDQGDUG� �LQ� �WKH� �(FRFLW\� �IUDPHZRUN�� �7KH� �VWXG\� �KDV� �DGRSWHG� �D� �WULDQJXODWLRQ� �PHWKRG��� � � � � � � � � � � �

DQDO\]LQJ��WKUHH��SRWHQWLDO��UHODWLRQVKLSV��EHWZHHQ��PHDVXUHPHQW��RQ��VLWH��DQG��VXUYH\��RQ��VLWH���� � � � � � � � � � � �

EHWZHHQ� �PHDVXUHPHQW� �RQ� �VLWH� �DQG� �WD[RQRP\�� �DQG� �EHWZHHQ� �VXUYH\� �RQ� �VLWH� �DQG��� � � � � � � � � � � �

WD[RQRP\��� ���

��

5HODWLRQVKLS���EHWZHHQ���0HDVXUHPHQW���RQ���6LWH���DQG���6XUYH\���RQ���6LWH� ��

7R��VHH��WKH��UHODWLRQVKLS��EHWZHHQ��PHDVXUHPHQW��RQ��VLWH��DQG��VXUYH\��RQ��VLWH���WKH��FDOFXODWHG��� � � � � � � � � � � � � �

DFRXVWLF� �LQGLFDWRU� �YDOXHV� �DQG� �GDWD� �PHDVXUHPHQW� �SRLQWV� �ORFDWLRQ� ��OLQHDU� �GDWD�� �RQ��� � � � � � � � � � �

WZR�GLPHQVLRQDO��VRXQGVFDSH��GLDJUDP���ELQDU\��GDWD���DUH��DQDO\]HG��LQ��UHJUHVVLRQ��DQDO\VLV���� � � � � � � � � �

5HJUHVVLRQ��DQDO\VLV��LV��D��PHWKRG��WR��HYDOXDWH��WKH��VWUHQJWK��RI��WKH��UHODWLRQVKLS��EHWZHHQ��WZR��� � � � � � � � � � � � � �

������ ��
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TXDQWLWDWLYH��YDULDEOHV���,Q��RWKHU��ZRUGV���UHJUHVVLRQ��DQDO\VLV��FDQ��EH��XWLOL]HG��WR��GHWHUPLQH��LI��� � � � � � � � � � � � �

HDFK� �LQGLFDWRU� �LV� �WKH� �EHVW� �ILW� �LQGLFDWRU� �WR� �HYDOXDWH� �VRXQG� �TXDOLW\�� �7R� �GHWHUPLQH� �ZKLFK��� � � � � � � � � � � � � �

DFRXVWLF� �LQGLFDWRUV� ��SV\FKRDFRXVWLF� �DQQR\DQFH� ��� �3$�� �VSHFWUDO� �JUDYLW\� �FHQWUH� ��� �6*&���� � � � � � � � � � �

WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH� ��� �7/69�� �ELRSKRQ\�DQWKURSKRQ\� �UDWLR� ��� �%�$� �UDWLR���� � � � � � � � � � �

QRUPDOL]HG� �GLIIHUHQFH� �VRXQGVFDSH� �LQGH[� ��� �1'6,��� �FODVVLFDO� �DWWULEXWHV� ��VRXQG� �SUHVVXUH��� � � � � � � � � �

OHYHO���/$HT��DQG��/HT����VRXQG��SRZHU��OHYHO���/$HT��DQG��/HT��LQ��3DVFDO����DQG��RWKHU��DFRXVWLFDO��� � � � � � � � � � � � � � �

LQGLFDWRUV� �VXFK� �DV��ORXGQHVV�����1���ORXGQHVV��SHUFHQWLOH�����1����ORXGQHVV��PD[LPXP�����1PD[���� � � � � � � � � � � � � �

IOXFWXDWLRQ� �VWUHQJWK� ����)6���VKDUSQHVV���URXJKQHVV���SODFH��GDWD��PHDVXUHPHQW��SRLQWV��XQGHU��� � � � � � � � � � �

6RXQG��4XDOLW\��]RQH���ELQDU\��ORJLVWLF��UHJUHVVLRQ��ZDV��SHUIRUPHG���%LQDU\��ORJLVWLF��UHJUHVVLRQ��� � � � � � � � � � �

LV���D���UHJUHVVLRQ���PHWKRG���VSHFLDOL]HG���LQ���DQDO\]LQJ���ELQDU\���GDWD�� ��

��

%LQDU\� �ORJLVWLF� �UHJUHVVLRQ� �VKRZV� �UHVXOWV� �WKDW� �DUH� �ORZHU� �WKDQ� �S�YDOXH� �RI� ������ �SURYHV��� � � � � � � � � � � � �

VLJQLILFDQW��UHODWLRQVKLSV���/DWHU���WKH��IXQFWLRQ��RI��SUHGLFWLRQ��LQ��0LQLWDE��ZDV��UXQ��IRU��DQ\��ELQDU\��� � � � � � � � � � � � � �

ORJLVWLF� �UHJUHVVLRQ� �DQDO\VLV� �WKDW� �KDV� �S�YDOXH� �OHVV� �WKDQ� ������ �WR� �GHWHUPLQH� �DFRXVWLF��� � � � � � � � � � � �

LQGLFDWRUV� �YDOXH� �DQG� �LWV� �SUREDELOLW\� �WR� �SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQWR� �WKH� �6RXQG��� � � � � � � � � � � � �

4XDOLW\���]RQH��� ���

��

5HODWLRQVKLS���EHWZHHQ���0HDVXUHPHQW���RQ���WKH���6LWH���DQG���7D[RQRP\���$QDO\VLV� ��

0HDVXUHPHQW� �RQ� �WKH� �VLWH� �UHVXOWV� �YDULHG� �IURP� �RQH� �SRLQW� �WR� �DQRWKHU�� �7D[RQRP\��DQDO\VLV��� � � � � � � � � � � � �

KHOSV� �WR� �LGHQWLI\� �WKH� �UHDVRQ� �EHWZHHQ� �PHDVXUHPHQW� �UHVXOWV� �YDULDWLRQ�� �7R� �HDVH� �WKH��� � � � � � � � � � � �

FRPSDULVRQ��IRU��HDFK��SRLQW���WKH��PHDVXUHPHQW��UHVXOWV��IRU��HDFK��GDWD��PHDVXUHPHQW��SRLQW��LV��� � � � � � � � � � � � �

YLVXDOL]HG� �WR� �WKH� �2O\PSLF� �9LOODJH� �KHDW� �PDS� �DFFRUGLQJ� �WR� �WKH� �FRUUHVSRQGLQJ� �DFRXVWLF��� � � � � � � � � � � �

LQGLFDWRU�� �7D[RQRP\� �QRWHV� �ZHUH� �WKHQ� �FRPSDUHG� �ZLWK� �WKH� �KHDW� �PDS� �WR� �GUDZ� �RXW��� � � � � � � � � � � � �

LQIRUPDWLRQ���RI���WKH���UHODWLRQVKLS���EHWZHHQ���PHDVXUHPHQW���RQ���WKH���VLWH���DQG���WD[RQRP\���DQDO\VLV�� ��

��

5HODWLRQVKLS���EHWZHHQ���6XUYH\���RQ���WKH���6LWH���DQG���7D[RQRP\���$QDO\VLV� ��

&URVV��DQDO\VLV��EHWZHHQ��VXUYH\��UHVXOW��DQG��WD[RQRP\��DQDO\VLV��ZDV��QHFHVVDU\��WR��YDOLGDWH��� � � � � � � � � � � �

WKDW��WKH��UHVHDUFKHU��H[SHULHQFHV��VLPLODU��VRXQGVFDSH��H[SHULHQFH��ZLWK��VXUYH\��SDUWLFLSDQWV���� � � � � � � � � �

7KH��WD[RQRP\��FDWHJRULHV��DV��GHILQHG��RQ��VLWH��ZHUH��HYDOXDWHG��DW��HDFK��ORFDWLRQ��WR��HVWDEOLVK��� � � � � � � � � � � � � �

KRZ���FDWHJRULHV���RI���VRXQGV���UHODWHG���WR���WKH���WZR�GLPHQVLRQDO���VRXQGVFDSH���GLDJUDP���UHVXOWV�� ��

��

��

��

��

������ ��



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

�� 5HVXOWV� ��

(DFK� �FODVVLFDO� �DQG� �SRWHQWLDO� �DFRXVWLF� �LQGLFDWRU� �LV� �UHSRUWHG� �LQ� �WHUPV� �RI� �:HHNHQG� �DQG��� � � � � � � � � � � � �

:HHNGD\���GDWD�� ��

��

����� $FRXVWLF���,QGLFDWRUV���5HVXOWV� ��

6RXQG���3UHVVXUH���/HYHO�������6RXQG���3RZHU���/HYHO� ��

6RXQG� �SUHVVXUH� �OHYHOV� �RI� �ZHLJKWHG� ��/$HT�� �DQG� �XQZHLJKWHG� ��/HT�� �DUH� �REWDLQHG��GLUHFWO\��� � � � � � � � � � � �

IURP� �WKH� �VRXQGERRN�� �/$HT� �DQG� �/HT� �DUH� �PHDVXUHG� �LQ� �GHFLEHO� ��G%$�� �DQG� �GHFLEHO� ��G%���� � � � � � � � � � � � � �

ZKLFK� �DUH� �LQ� �ORJDULWKPLF� �VFDOH�� �7KRXJK�� �ERWK� �WKH� �XQZHLJKWHG� �DQG� �ZHLJKWHG� �VRXQG��� � � � � � � � � � � �

SUHVVXUH��OHYHO��QHHG��WR��EH��FRQYHUWHG��LQWR��VRXQG��SRZHU��OHYHO���1�P���RU��3DVFDO���WR��NHHS��WKH��� � � � � � � � � � � � � � � �

GDWD��LQ��OLQHDU��IRUPDW��VR��WKDW��WKH��UHJUHVVLRQ��DQDO\VLV��FDQ��EH��UXQ��VPRRWKO\���%HORZ��7DEOH������ � � � � � � � � � � � � � � �

VKRZV���WKH���EUHDNGRZQ���RI���VRXQG���SUHVVXUH���OHYHO���DQG���VRXQG���SRZHU���OHYHO���GDWD�� ��

7DEOH��������6RXQG���3RZHU���/HYHO���DQG���6RXQG���3UHVVXUH���/HYHO���DW���HDFK���3RLQW� ��

������ ��

3RLQW� �� /HT����G%�� �� /HT���LQ���3DVFDO� �� /$HT����G%$�� �� /$HT���LQ���3DVFDO� ��

'$<�����������:HHNHQG� ��

3RLQW����$� �� ������� ������ ������� ������

3RLQW����%� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW����� �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

3RLQW������ �� ������� ������ ������� ������

$9*� �� ������� ������ ������� ������
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3RLQW������ �� ������� ������ ������� ������
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3RLQW������ �� ������� ������ ������� ������
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��

)LJXUH���������6*&���0DS� ��

��

)URP��WKH��FROOHFWHG��GDWD��DERYH���WKH��:HHNHQG��GDWD��RI��WKH��2O\PSLF��9LOODJH��KDV��DQ��DYHUDJH��� � � � � � � � � � � � � � �

RI��������+]���7KH��6*&��UHFRUGHG��DW��WKH��2O\PSLF��9LOODJH��RQ��WKH��ZHHNHQG��KDV��D��UDQJH��IURP��� � � � � � � � � � � � � � � � �

����+]� ��3RLQW� ����� �WR� �����+]� ��3RLQW� ������ �7KH� �:HHNHQG� �6*&� �GDWD� �KDV� �D� �VWDQGDUG��� � � � � � � � � � � � � �

GHYLDWLRQ���RI�������� � �� �

��

)URP��WKH��FROOHFWHG��GDWD��DERYH���WKH��:HHNGD\��GDWD��RI��WKH��2O\PSLF��9LOODJH��KDV��DQ��DYHUDJH��� � � � � � � � � � � � � � �

RI������+]���7KH��6*&��UHFRUGHG��DW��WKH��2O\PSLF��9LOODJH��RQ��WKH��ZHHNHQG��KDV��D��UDQJH��IURP��� � � � � � � � � � � � � � � �

����+]� ��3RLQW� ����� �WR� �����+]� ��3RLQW� ������ �7KH� �:HHNHQG� �6*&� �GDWD� �KDV� �D� �VWDQGDUG��� � � � � � � � � � � � � �

GHYLDWLRQ���RI�������� � �� �

��

6XPPDU\���RI���$FRXVWLF���,QGLFDWRU���5HVXOWV� ��

7DEOH������VXPV��WKH��UHVXOWV��REWDLQHG��IURP��HDFK��DFRXVWLF��LQGLFDWRU��DQDO\VLV���,Q��WHUPV��RI��WKH��� � � � � � � � � � � � � � �

DYHUDJH� �RI� �GDWD� �FROOHFWHG� �GXULQJ� �:HHNHQG� �DQG� �:HHNGD\�� �WKHUH� �LV� �QR� �VLJQLILFDQW��� � � � � � � � � � � �

GLIIHUHQFH� �RQ� �VRXQG� �SUHVVXUH� �DQG� �VRXQG� �SRZHU� �OHYHO�� �ELRSKRQ\�DQWURSKRQ\� �UDWLR���� � � � � � � � � �

WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH�� �VKDUSQHVV�� �URXJKQHVV�� �DQG� �IOXFWXDWLRQ� �VWUHQJWK�� �7KH��� � � � � � � � � �

WDEOH� �VKRZFDVHV� �WKH� �PD[LPXP� �DQG� �PLQLPXP� �YDOXHV� �RI� �HDFK� �DFRXVWLF� �LQGLFDWRU��RQ��WKH��� � � � � � � � � � � � �

:HHNHQG� �DQG� �:HHNGD\�� �7KH� �WDEOH� �VKRZV� �RQ� �ZKLFK� �GDWD� �PHDVXUHPHQW� �SRLQW� �WKH��� � � � � � � � � � � �

PD[LPXP���DQG���PLQLPXP���GDWD���RFFXUUHG���HDFK���GD\�� ��

��

������ ��
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7DEOH���������6XPPDU\���RI���$FRXVWLF���,QGLFDWRUV���$QDO\VLV� ��

������ ��

$FRXVWLF���,QGLFDWRUV� ��
'D\����������
:HHNHQG� ��

'D\����������
:HHNGD\� ��

'D\����������
:HHNHQG� ��

'D\����������
:HHNGD\� ��

$YHUDJH� �� $YHUDJH� �� 6W'HY� �� 6W'HY� ��
8QZHLJKWHG���6RXQG���3UHVVXUH���/HYHO����/HT��������G%� �� ������� ������ ������ ������

8QZHLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ������ ������ ����� ������

:HLJKWHG���6RXQG���3UHVVXUH���/HYHO����/$HT��������G%$� �� ������ ������� ������ ������

:HLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ������ ������ ������ ������

%LRSKRQ\�$QWURSKRQ\���5DWLR� �� ������ ������ ������ ������

1RUPDOL]HG���'LIIHUHQFH���6RXQG���,QGH[����1'6,�� �� ������ ������ ������ ������

7HPSRUDO���6RXQG���/HYHO���9DULDQFH����76/9�� �� ������� ������� ������ ������

6SHFWUDO���*UDYLW\���&HQWUH����6*&��������+]� �� ������ ������ ����� �����
3V\FKRDFRXVWLFDO���$QQR\DQFH����3$�� �� ���� ���� ���� ����

/RXGQHVV����1��������VRQH� �� ������� ������� ������ ������

/RXGQHVV���0D[LPXP����1PD[��������VRQH� �� ������� ������� ������� �������

/RXGQHVV���3HUFHQWLOH����1���������VRQH� �� ������� ������� ������� �������

6KDUSQHVV����6�� �� ������ ������ ������ ������

5RXJKQHVV����5�� �� ������ ������ ������ ������

)OXFWXDWLRQ���6WUHQJWK����)6�� �� ������ ������ ������ ������

$FRXVWLF���,QGLFDWRUV� ��

'D\�����������:HHNHQG� �� 'D\�����������:HHNGD\� ��

0D[LPXP� ��
0D[���'DWD���
0HDVXUHPHQW���
3RLQW� ��

0D[LPXP� ��
0D[���'DWD���
0HDVXUHPHQW���
3RLQW� ��

8QZHLJKWHG���6RXQG���3UHVVXUH���/HYHO����/HT��������G%� �� ������� ��� ������� ����

8QZHLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ������ ��� ������ ����

:HLJKWHG���6RXQG���3UHVVXUH���/HYHO����/$HT��������G%$� �� ������� �%�� ������ ����

:HLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ������ �%�� ������ ����
%LRSKRQ\�$QWURSKRQ\���5DWLR� �� ��� ���� ������ ����

1RUPDOL]HG���'LIIHUHQFH���6RXQG���,QGH[����1'6,�� �� ����� ���� ������ ����

7HPSRUDO���6RXQG���/HYHO���9DULDQFH����76/9�� �� ������� ���� ������ ����

6SHFWUDO���*UDYLW\���&HQWUH����6*&��������+]� �� ������ ���� ������ ����

3V\FKRDFRXVWLFDO���$QQR\DQFH����3$�� �� ���� ��� ���� ����

/RXGQHVV����1��������VRQH� �� ������� ��� ������� ����

/RXGQHVV���0D[LPXP����1PD[��������VRQH� �� �������� ���� �������� ����

/RXGQHVV���3HUFHQWLOH����1���������VRQH� �� ������ ��� ������� ����
6KDUSQHVV����6�� �� ������ ���� ������ ����

5RXJKQHVV����5�� �� ������ ���� ����� ����������������

)OXFWXDWLRQ���6WUHQJWK����)6�� �� ������ ��� ������ ����
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$FRXVWLF���,QGLFDWRUV� ��

'D\�����������:HHNHQG� �� 'D\�����������:HHNGD\� ��

0LQLPXP� ��
0LQ���'DWD���
0HDVXUHPHQW���
3RLQW� ��

0LQLPXP� ��
0LQ���'DWD���
0HDVXUHPHQW���
3RLQW� ��

8QZHLJKWHG���6RXQG���3UHVVXUH���/HYHO����/HT��������G%� �� ������� ���� ������� ����

8QZHLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ����� ���� ������ ����

:HLJKWHG���6RXQG���3UHVVXUH���/HYHO����/$HT��������G%$� �� ������� ���� ������� ����

:HLJKWHG���6RXQG���3RZHU���/HYHO����3DVFDO�� �� ������ ���� ������ ����

%LRSKRQ\�$QWURSKRQ\���5DWLR� �� ����� ���� ��� ����

1RUPDOL]HG���'LIIHUHQFH���6RXQG���,QGH[����1'6,�� �� ������� ���� ������ ����

7HPSRUDO���6RXQG���/HYHO���9DULDQFH����76/9�� �� ������ ���� ������ ����
6SHFWUDO���*UDYLW\���&HQWUH����6*&��������+]� �� ������ ���� ������ ����

3V\FKRDFRXVWLFDO���$QQR\DQFH����3$�� �� ���� ���������� ���� ����

/RXGQHVV����1��������VRQH� �� ������ ���� ������� ����

/RXGQHVV���0D[LPXP����1PD[��������VRQH� �� ������ ���� ������� ����

/RXGQHVV���3HUFHQWLOH����1���������VRQH� �� ������� ���� ������� ����

6KDUSQHVV����6�� �� ������ ���� ������ ����

5RXJKQHVV����5�� �� ������ ���� ������ ����

)OXFWXDWLRQ���6WUHQJWK����)6�� �� ������ �$���������������������
���� ������ �����������������������

����������
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����� 6XUYH\���5HVXOWV� ��

7KH� �VXUYH\� �UHVXOWHG� �LQ� ���� �WRWDO� �UHVSRQVHV�� �:HHNHQG� ��'D\� ���� �GDWD� �KDV� �D� �WRWDO� �RI� ������ � � � � � � � � � � � � � � �

UHVSRQVHV� �DQG� �:HHNGD\� ��'D\� ���� �GDWD� �KDV� �D� �WRWDO� �RI� �����UHVSRQVHV���7KH��EUHDNGRZQ��RI��� � � � � � � � � � � � � � �

WKH� �VXUYH\� �UHVXOWV� �IRU� �RYHUDOO� �2O\PSLF� �9LOODJH� �DUH� �ILUVW� �SUHVHQWHG�� �IROORZHG� �E\� �WKH��� � � � � � � � � � � � �

WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP� �DQDO\VLV� �WR� �DLG� �WKH� �WULDQJXODWLRQ� �DQDO\VLV� �ZLWK��� � � � � � � � � �

SK\VLFDO���GDWD���PHDVXUHPHQWV���DQG���WD[RQRP\���DQDO\VLV���UHVXOWV��� ���

��

)LJXUH���������6XUYH\���5HVXOWV���4XHVWLRQ���������&ROOHFWHG���RQ���WKH���:HHNHQG����'D\������ ��

��

)URP��D��WRWDO��RI������:HHNHQG��UHVSRQGHQWV�������UHSRUWHG��WUDIILF��QRLVH��ZDV��GRPLQDWLQJ��WKH��� � � � � � � � � � � � � �

VRXQGVFDSH� �ZKLOH� ����� �UHSRUWHG� �WKDW��WKHUH��ZDV��D� �KLJK��DPRXQW��RI��WUDIILF��QRLVH��SUHVHQW���� � � � � � � � � � � � � �

���� �UHSRUWHG� �WUDIILF� �QRLVH� �ZHUH� �PRGHUDWH�� ����� �UHSRUWHG� �WKDW� �WKHUH� �ZDV� �MXVW� �D� �VOLJKW��� � � � � � � � � � � � � �

DPRXQW��RI��WUDIILF��QRLVH��SUHVHQW���DQG�������UHVSRQGHQWV��UHSRUWHG��WUDIILF��QRLVH��ZHUH��QRW��DW��� � � � � � � � � � � � � �

DOO���WR���EH���KHDUG��� ���

��

)RU� �RWKHU� �QRLVH� �SURGXFHG� �E\� �FRQVWUXFWLRQV�� �VLUHQV�� �LQGXVWU\�� �RU� �QRLVH� �SURGXFHG� �E\��� � � � � � � � � � � �

ORDGLQJ�XQORDGLQJ��JRRGV���RWKHU��QRLVH����QRQH��WKRXJKW��RWKHU��QRLVHV��ZHUH��GRPLQDWLQJ��������� � � � � � � � � � �

UHSRUWHG� �WKHUH� �ZHUH� �D� �VLJQLILFDQW� �DPRXQW� �RI� �RWKHU� �QRLVHV� �SUHVHQW�� ����� �UHSRUWHG� �RWKHU��� � � � � � � � � � � � �

������ ��

Survey Question 1•4: To what extend do you presently hear the following 
four types of sounds? 

(Weekend Data/ Day 2) 
Jm< 

"'"' 
.... 
.... 
.... 
'""' 
°" 2.0th«Noist! lc,.•ms.. 3. Sot.ndsfrom human bdop 4. N11tur11I souidt(e.g. sifl8lnti 

1. Trdic N-Obe l;c.g. tllD, torttruction, i11dustrv, I03dl'l!, (e4.~nation, lau~te,~ bi1dt flowi.-.; water, wil'd il'I bus~, tt$ins. ai r pla!'lesl ot goodsJ chiltten 11t ph,v, rooutep,:, etc) vesetotion., dos b11rk) 
a No Ans,,.,,:r 0% .,. "' .,. 

Oomirotes Co~lctdv "' .,. '" .,. 
• A.Lot 11% '"' ,.,. .,. 
• Moderately '"" 11" ,.,. "" • A.Little '"" '"' "" .... 
aNotMAII "" S3" '" "" 
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QRLVHV� �SUHVHQW� �ZHUH� �PRGHUDWH�� ����� �UHSRUWHG� �WKH\� �FRXOG� �RQO\� �KHDU� �D� �VOLJKW� �DPRXQW� �RI��� � � � � � � � � � � � � �

RWKHU���QRLVHV����DQG���WKH���PDMRULW\���������UHSRUWHG���RWKHU���QRLVHV���ZHUH���QRW���DW���DOO���WR���EH���KHDUG��� ���

��

5HJDUGLQJ��VRXQG��SURGXFHG��IURP��KXPDQ��EHLQJV�������RI��UHVSRQGHQWV��GLG��QRW��SURYLGH��DQ\��� � � � � � � � � � � � �

DQVZHUV�� ���� �RI� �UHVSRQGHQWV� �UHSRUWHG� �WKDW� �KXPDQ� �QRLVH� �ZDV� �GRPLQDWLQJ� �FRPSOHWHO\���� � � � � � � � � � �

�����UHSRUWHG��WKDW��WKHUH��ZDV��D��VLJQLILFDQW��DPRXQW��RI��KXPDQ��QRLVH��SUHVHQW��������UHSRUWHG��� � � � � � � � � � � � � �

KXPDQ� �QRLVH� �SUHVHQW� �ZDV� �PRGHUDWH�� ����� �ZKLFK� �LV� �WKH� �PDMRULW\� �RI� �WKH� �UHVSRQGHQWV��� � � � � � � � � � � � �

UHSRUWHG� �WKDW� �WKHUH� �ZDV� �MXVW� �D� �VOLJKW� �DPRXQW� �RI� �KXPDQ� �QRLVH� �WKDW� �ZDV� �KHDUG�� �DQG� ������ � � � � � � � � � � � � � � �

UHSRUWHG���KXPDQ���QRLVH���ZHUH���QRW���DW���DOO���WR���EH���KHDUG��� ���

��

)RU� �QDWXUDO� �VRXQG�� �QRQH� �UHSRUWHG� �WKDW� �QDWXUDO� �VRXQG� �ZDV� �GRPLQDWLQJ� �WKH� �VRXQGVFDSH���� � � � � � � � � � � �

QRQH��UHSRUWHG��WKDW��WKHUH��ZDV��D��KLJK��DPRXQW��RI��QDWXUDO��VRXQG��SUHVHQW��������UHSRUWHG��WKDW��� � � � � � � � � � � � � � �

QDWXUDO� �VRXQG� �SUHVHQW� �ZDV� �PRGHUDWH�� �PDMRULW\� �RI�������UHSRUWHG��RQO\��D��VOLJKW��DPRXQW��RI��� � � � � � � � � � � � � �

QDWXUDO���VRXQG���ZDV���SUHVHQW����DQG���������UHSRUWHG���QDWXUDO���VRXQG���ZDV���QRW���DW���DOO���WR���EH���KHDUG�� ��

��

��

)LJXUH���������6XUYH\���5HVXOWV���4XHVWLRQ���������&ROOHFWHG���RQ���WKH���:HHNGD\����'D\������� ���

��

������ ��

Survey Question 1-4: To what extend do you presently hear the following four types 
of sounds? 

.,.,. 

""" 
80% 

60% 

40% 

'°" 
... 

a NoAtl~r 

Darinates Completely 

a Alot 

a Moderate~ 

• A tittle 

1. Trafic Noi~ ~.g.. cars, 
bUJes, train.t, air planes) 

°" ... , .. , .. 
"" ... 

(Weekday Data/ Day 3) 

°" ... 

I 
2. Other Noisie (e.g. Sir ens. 

COf'IStnlClicr'I, induruy, toe cl~ 
of goods) 

°" ... 
"" "" "" '"' 

3. Soi.nd..sh om human bein.ss 
(e.g. cor,;ersati0I\ laughter, 

dl l chn at pay, botstei»,etc) 

°" °" °" '"' "" '"' 

°" ... 

4 . Natural S<Ma'ldS (f!-4. singing 
birds. new..~ water,wnl in 

w~atiCl"l,dogbark) 

°" ... 
"" "" "" '"' 
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)URP��D��WRWDO��RI������:HHNGD\��UHVSRQGHQWV�������UHSRUWHG��WUDIILF��QRLVH��ZDV��GRPLQDWLQJ��WKH��� � � � � � � � � � � � � �

VRXQGVFDSH��ZKLOH�������UHSRUWHG��WKHUH��ZDV��D��VLJQLILFDQW��DPRXQW��RI� �WUDIILF��QRLVH��SUHVHQW���� � � � � � � � � � � � �

���� �UHSRUWHG� �WUDIILF� �QRLVH� �SUHVHQW� �ZDV� �PRGHUDWH�� ����� �UHSRUWHG� �WKDW� �WKHUH� �ZDV� �MXVW� �D��� � � � � � � � � � � � � �

VOLJKW��DPRXQW��RI��WUDIILF��QRLVH��SUHVHQW���DQG������UHVSRQGHQWV��UHSRUWHG��WUDIILF��QRLVH��ZDV��QRW��� � � � � � � � � � � � � �

DW���DOO���WR���EH���KHDUG��� ���

��

)RU� �RWKHU� �QRLVH� �SURGXFHG� �E\� �FRQVWUXFWLRQV�� �VLUHQV�� �LQGXVWU\�� �RU� �QRLVH� �SURGXFHG� �E\��� � � � � � � � � � � �
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Survey Question 5-12: For each of the 8 scales below, to what extend do you agree 
or disagree that the present surrounding environment is ... 
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Survey Question 5-12: For each of the 8 scales below, to what extend do you agree 
or disagree that the present surrounding environment is ... 
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13. Overall, how would you describe the present surrounding sound 
environment (Day 2). 

Good,47% 

Very Good, 19% 

Ve,y Good Good 

N~ither Good, Nor 8ad, 21" 

Neither Good, Nor 
Bad 

8ad,6" 

Bad Very Bad 
~ o Answer,0% 

rro-Answer 
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13. Overall, how would you describe the present surrounding sound 
environment (Day 3). 

Good,38" 

VeryGood,21% 

Ve,y Good Good Neither Good, Nor 
Bad 

Bad 
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14. Overall, to what extend is the present surrounding sound 
environment appropriate to the present place (Day 2) 

Very,49% 

Modentet.,, 28" 

Perfectly, 15% 

I Slightly, 6" 

II NotAtAll,0% 

N01AIAI Slightly Moderately Very Perlealy 

NoAiuwer, 2')(, -No Answer 
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2O\PSLF� �9LOODJH� �DSSURSULDWH� �WR� �WKH� �VRXQG� �HQYLURQPHQW�� �7KH� �PDMRULW\�� ����� �RI� �WKH��� � � � � � � � � � � �

UHVSRQGHQWV� �UHSRUWHG� �WKH� �2O\PSLF� �9LOODJH� �VRXQG� �HQYLURQPHQW� �ZDV� �PRGHUDWHO\��� � � � � � � � �

DSSURSULDWH� �WR� �WKH� �HQYLURQPHQW�� ����� �UHSRUWHG� �LW� �ZDV� �YHU\��DSSURSULDWH��������UHSRUWHG��LW��� � � � � � � � � � � � �

ILWV� �SHUIHFWO\� �ZLWK� �WKH� �VXUURXQGLQJ��HQYLURQPHQW�������UHSRUWHG��LW��ZDV��VOLJKWO\��DSSURSULDWH���� � � � � � � � � � � �

DQG������UHSRUWHG��LW��ZDV��QRW��DSSURSULDWH��DW��DOO��WR��WKH��VXUURXQGLQJ��HQYLURQPHQW���6HH��)LJXUH��� � � � � � � � � � � � � � �

����� ��

��
6XPPDU\���RI���6XUYH\���5HVXOW� ��

2Q� �WKH� �ZHHNHQG� �WKH� �GRPLQDWLQJ� �QRLVH� �DFFRUGLQJ� �WR� �UHVSRQGHQWV��DUH��VRXQGV��SURGXFHG��� � � � � � � � � � � �

E\� �KXPDQ� �EHLQJV�� �ZLWK� �YHU\� �OLWWOH� �QDWXUDO� �VRXQGV� �DQG� �PRGHUDWH� �WUDIILF� �DQG� �RWKHU� �QRLVH��� � � � � � � � � � � � � �

VRXQGV�� �2Q� �ZHHNGD\V� �WKH� �GRPLQDWLQJ� �QRLVH� �DFFRUGLQJ� �WR� �UHVSRQGHQWV� �DUH� �VRXQGV��� � � � � � � � � � �

SURGXFHG� �E\� �WUDIILF� �QRLVH�� �RWKHU� �QRLVH� �DQG� �QDWXUDO� �VRXQGV�� �ZKLOH� �VRXQG� �IURP� �KXPDQ��� � � � � � � � � � � � �

EHLQJV��ZHUH��EDUHO\��KHDUG���2Q��WKH��ZHHNHQG��UHVSRQGHQWV��DJUHHG��WKDW��WKH��VRXQGVFDSH��RI��� � � � � � � � � � � � �

2O\PSLF��9LOODJH��LV��SOHDVDQW���YLEUDQW��DQG��HYHQWIXO��DQG��VRPHKRZ��FKDRWLF��DQG��PRQRWRQRXV��� � � � � � � � � � � �

DW� �VRPH� �SRLQW�� �2Q� �WKH� �ZHHNGD\� �UHVSRQGHQWV� �DJUHHG� �WKDW� �WKH� �VRXQGVFDSH� �RI� �2O\PSLF��� � � � � � � � � � � � �

9LOODJH��LV��SOHDVDQW���YLEUDQW���HYHQWIXO���PRQRWRQRXV���DQG��FDOP���,Q��WHUPV��RI��WKH��VXUURXQGLQJ��� � � � � � � � � � � � �

HQYLURQPHQW��DQG��DSSURSULDWHQHVV��RI��VRXQG��WR��WKH��SUHVHQW��HQYLURQPHQW���PRUH��WKDQ�������� � � � � � � � � � � �

������ ��
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14. Overall, to what extend is the present surrounding sound 
environment appropriate to the present place (Day 3) 

Very, 21% Perfectly, 21% 

NotAtAll.8" Slightly, 8" 

I I 
N01AIAI Slightly Moderately Very Perlealy 

NoAiuwer,O'K, 

No Answer 
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RI� �WKH� �UHVSRQGHQWV� �RQ� �WKH� �ZHHNHQG� �DQG� �ZHHNGD\��DJUHHG��WKDW��WKH��SUHVHQW��VXUURXQGLQJ��� � � � � � � � � � � � �

HQYLURQPHQW���LV���JRRG�YHU\���JRRG���DQG���DSSURSULDWH���WR���WKH���SUHVHQW���SODFH��� ���

��

����� 7D[RQRP\���5HVXOWV� ��
7R��IXUWKHU��LQYHVWLJDWH��WKH��GDWD��FROOHFWHG��IURP��ILHOG��PHDVXUHPHQWV���VRXQGVFDSH��WD[RQRP\��� � � � � � � � � � �

RU��FRQWHQWV��RI��QRLVH�VRXQG��UHFRUGLQJV��DUH��QRWHG���7DEOH��������7D[RQRP\��DQDO\VLV��LV��EHLQJ��� � � � � � � � � � � � �

XVHG� �WR� �FURVV�FKHFNHG� �WKH� �GDWD� �JDWKHUHG� �IURP� �TXHVWLRQQDLUH� ��WZR�GLPHQVLRQDO��� � � � � � � � �

VRXQGVFDSH� �DQDO\VLV�� �DQG� �SK\VLFDO� �GDWD� �PHDVXUHPHQWV�� �'HWDLOHG� �GHVFULSWLRQ� �SHU��HDFK��� � � � � � � � � �

GDWD� �PHDVXUHPHQW� �SRLQW� �DLGV� �H[SODQDWLRQ� �RI� �WKH� �SV\FKRDFRXVWLF� �DQQR\DQFH�� �VSHFWUDO��� � � � � � � � � �

JUDYLW\� �FHQWUH�� �WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH�� �QRUPDOL]HG� �VRXQGVFDSH� �LQGH[� �DQG��� � � � � � � � � �

ELRSKRQ\����DQWKURSKRQ\���UDWLR���UHVXOWV��� ���

7DEOH���������6RXQGVFDSH���1RWH���DW���HDFK���'DWD���0HDVXUHPHQW���3RLQW� ��

������ ��

3RLQW� �� 1RWH� ��
�$� �� 7KH���PDLQ���VRXUFH���DW���WKLV���SRLQW���ZDV���PRVWO\���SHRSOH���WDONLQJ���DURXQG���WKH���DUHD����ZLWK���VRPH���

VXGGHQ���QRLVH���IURP���GRJV���EDUNLQJ����FDUV���KRQNLQJ����DQG���NLGV���VKRXWLQJ����%LUGV���RFFDVLRQDOO\���
DSSHDUHG���KHUH���DQG���WKHUH���LQ���WKH���EDFNJURXQG�� ��

�%� �� .LGV���VFUHDPLQJ���LV���WKH���GRPLQDQW���VRXQG���DQG���WKH���UHFRUGLQJ���VKRZHG���PDQ\���HYHQWV���KDSSHQLQJ���
VXFK���DV���GRJ���EDUNLQJ����EDE\���FU\LQJ����DQG���VWHDG\���SHRSOH���WDONLQJ���LQ���WKH���EDFNJURXQG����$OPRVW���QR���
QDWXUDO���VRXQGV���VXFK���DV���ZLQG���DQG���ELUGV���ZHUH���KHDUG���DW���WKLV���SRLQW�� ��

3RLQW����� �� 7KLV���SRLQW���ZDV���DOVR���GRPLQDWHG���E\���NLGV���VFUHDPLQJ����LQ���DGGLWLRQ���WR���LW����QRLVHV���RI���FDUV���SDVVLQJ���LQ���
WKH���EDFNJURXQG���ZHUH���KHDUG����)RRWVWHSV����SHRSOH���WDONLQJ���LQ���WKH���EDFNJURXQG����DQG���ELUGV���
FKLUSLQJ����ZHUH���WKH���OHDVW���VLJQLILFDQW���VRXQG���KHDUG���DW���WKLV���SRLQW�� ��

3RLQW����� �� 7KLV���SRLQW���LV���FORVH���WR���WKH���LQWHUVHFWLRQ����WKH���GRPLQDQW���VRXQG���FDPH���IURP���YHKLFOHV���SDVVLQJ����
ZKLFK���LQ���WKLV���SDUWLFXODU���UHFRUGLQJ���PRVWO\���DUH���WUXFNV���RU���ELJ���HQJLQH���YHKLFOHV���DQG���PRWRUELNHV����
ZLWK���SHRSOH���WDONLQJ���DQG���ODXJKLQJ���LQ���WKH���EDFNJURXQG����.LGV���VFUHDPLQJ���ZHUH���DOVR���KHDUG���
WKURXJKRXW���WKH���PHDVXUHPHQW���SRLQWV����1DWXUDO���VRXQGV���OLNH���ELUGV���FKLUSLQJ����ZLQG���DV���ZHOO���DV���GRJ���
EDUNLQJ���ZHUH���QRW���RIWHQ���KHDUG���KHUH�� ��

3RLQW����� �� 0DQ\���HYHQWV���KDSSHQHG���LQ���WKLV���UHFRUGLQJ����OLNH���SHRSOH���VWDQGLQJ���FORVH���WR���WKH���HTXLSPHQW���DQG���
WDONLQJ���ORXGO\����SHRSOH���VFUHDPLQJ���RU���ODXJKLQJ���FORVH���WR���WKH���HTXLSPHQW����KLJK���IUHTXHQF\���ELUG���
QRLVH���WKDW���LV���VOLJKWO\���ORXG����VRXQG���EDVNLQJ����WUDIILF���QRLVH����DQG���VN\WUDLQ���FRXOG���DOVR���EH���KHDUG���LQ���
WKH���EDFNJURXQG����%LF\FOH���VRXQGV���ZHUH���RFFDVLRQDOO\���KHDUG���LQ���WKH���EDFNJURXQG���DV���ZHOO�� ��

3RLQW����� �� 7KH���GRPLQDQW���VRXQG���DW���WKLV���SRLQW���ZDV���IURP���VRXQG���EXVNLQJ����VRPH���SHGDOOLQJ���VRXQG���IURP���
ELF\FOHV�IRRWVWHSV����DQG���FRQYHUVDWLRQV���IURP���SHRSOH���SDVVLQJ���E\����'RJV���EDUNLQJ���DQG���ELUGV���
FKLUSLQJ���ZHUH���KHDUG���KHUH���DQG���WKHUH���RFFDVLRQDOO\����YHU\���YDJXH���VN\WUDLQ���DQG���DLUSODQH���QRLVH��� ��

3RLQW����� �� 0RVWO\���WKH���QRLVH���FDPH���IURP���SHRSOH���SDVVLQJ���E\���VXFK���DV���SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����
SHRSOH���ULGLQJ���ELF\FOHV����DQG���SHRSOH���RQ���VNDWHERDUGV����%LUGV���FKLUSLQJ����GRJV���EDUNLQJ����DQG���YDJXH���
VN\WUDLQ���QRLVH���ZHUH���DOVR���KHDUG����LQ���EHWZHHQ�� ��

3RLQW����� �� %\���WKH���ZDWHU���DW���WKLV���SRLQW����VN\���WUDLQ���QRLVH���ZDV���PRUH���SURPLQHQW����ERDW���QRLVH����ZLQG���QRLVH����
VXSHU���YDJXH���VRXQG���EXVNLQJ����IRRWVWHSV���RI���SHRSOH���SDVVLQJ���E\����SHRSOH¶V���FRQYHUVDWLRQ����
ELF\FOHV����VRPHWLPHV���NLGV���VFUHDPLQJ����FURZ����DQG���GRJV���EDUNLQJ���ZHUH���KHDUG�� ��

3RLQW����� �� &URZV���LQ���WKH���EDFNJURXQG����SHRSOH���FRQYHUVLQJ����IRRWVWHSV����ZLQG���QRLVH����ELF\FOHV����QRW���ORXG���DW���
DOO�����DQG���ELUGVRQJV���ZHUH���KHDUG���DW���WKLV���SRLQW�� ��
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������ ��

3RLQW������ �� 7KLV���SRLQW���ZDV���SODFHG���FORVH���WR���SHGHVWULDQV����0DQ\���HYHQWV���KDSSHQHG���OLNH���NLGV���VFUHDPLQJ����
SHRSOH���ODXJKLQJ����ORXG���PXVLF���FDUULHG���E\���SHRSOH���SDVVLQJ����ELUGV���VLQJLQJ���RFFDVLRQDOO\����
FRQWLQXRXV���ELF\FOHV���SDVVLQJ����DLUSODQHV�VN\WUDLQV����DQG���GRJV���EDUNLQJ�� ��

3RLQW������ �� 6LPLODU���WR���WKH���SUHYLRXV���SRLQW����YDJXH���EXVNLQJ���QRLVH����VN\WUDLQ����SHRSOH���SDVVLQJ���E\����
FRQYHUVDWLRQV�IRRWVWHSV����NLGV���VFUHDPLQJ����PRUH���ELUG���QRLVH���LQ���WKH���EDFNJURXQG����FDUV���SDVVLQJ����
DQG���DLUSODQHV���ZHUH���KHDUG����7KHUH���ZDV���DQ���LQFLGHQW���ZKHUH���VRPHRQH���FDPH����FORVH���WR���WKH���
HTXLSPHQW���DQG���ZDV���VFUHDPLQJ���DW���LWRQ���ILOH���QXPEHU������ ��

3RLQW������ �� 9DJXH���VN\WUDLQ����ELUGV���FKLUSLQJ����SHRSOH¶V���FRQYHUVDWLRQV����IRRWVWHSV����VOLJKW���EXVNLQJ���QRLVH���
ZKLFK���EOHQGHG���LQ���ZLWK���WKH���RYHUDOO���EDFNJURXQG���QRLVH����TXLWH���D���ORW���RI���GRJ���EDUNLQJV����DQG���WUDIILF���
QRLVH���ZHUH���KHDUG���DW���WKLV���SRLQW�� ��

3RLQW������ �� 'RPLQDWLQJ���VRXQGV���ZHUH���VRXQG���EXVNLQJ����VR���FORVH���WR���LW�����GRJV���EDUNLQJ����SHRSOH¶V���IRRWVWHSV���
SDVVLQJ���E\����WUDIILF���QRLVH����6N\WUDLQ���QRLVH����ELF\FOH����ORXG���EDQJV����ELUGV���FKLUSLQJ����DQG���JRRVH���
KRQNLQJ���ZHUH���DOVR���KHDUG�� ��

3RLQW������ �� $W���WKH���EHJLQQLQJ���RI���WKH���UHFRUGLQJ���WKHUH���ZHUH���VRXQGV���RI���SHRSOH���GDQFLQJ���ZLWK���PXVLF����
ELF\FOHV����IRRWVWHSV���RI���SHRSOH���SDVVLQJ���E\����FRQYHUVDWLRQV����YHU\���YDJXH���VRXQG���EDVNLQJ���ZKLFK���
ZDV���QRW���DV���ORXG���DV���DW���SRLQW���������VN\WUDLQ���QRLVH����ELUG¶V���FKLUSLQJ����ERDW���HQJLQHV����DQG���DLUSODQHV���
ZHUH���KHDUG�� ��

3RLQW������ �� 1RLVHV���IURP���ELF\FOHV����IRRWVWHSV����DQG���FRQYHUVDWLRQV���IURP���SHRSOH���SDVVLQJ���E\�������YHU\���YDJXH���
VRXQG���EDVNLQJ���ZKLFK���ZDV���QRW���DV���ORXG���DV���DW���SRLQW���������VN\WUDLQ����WUDIILF����ELUGV���FKLUSLQJ����DQG���
DLUSODQHV���ZHUH���KHDUG���DW���WKLV���SRLQW�� ��

3RLQW������ �� 7KH���PRVW���GRPLQDWLQJ���VRXQG���DW���WKLV���SRLQW���ZDV���SHRSOH¶V���FRQYHUVDWLRQV�������WKH���VHFRQG���
GRPLQDWLQJ���QRLVHV���ZHUH���ELUGV���FKLUSLQJ���	���JRRVH���KRQNLQJ����IDLQW���QRLVHV���IURP���VN\WUDLQV����
IRRWVWHSV����DQG���ERDWV���ZHUH���DOVR���KHDUG�� ��

3RLQW������ �� 1RLVHV���IURP���SHRSOH
V���FRQYHUVDWLRQV����ELF\FOHV����IRRWVWHSV����ZLQG�ZDWHU����ELUGV���FKLUSLQJ�������GRJV���
EDUNLQJ����FURZV���FDZLQJ����FDUV���SDVVLQJ���E\���DQG����EUHDNLQJ����DQG���YHU\���YDJXH���JHQVHW���VRXQGV���ZHUH���
KHDUG���DW���WKLV���SRLQW�� ��

3RLQW������ �� $W���WKLV���SRLQW����QRLVHV���IURP���SHRSOH¶V���FRQYHUVDWLRQV����IRRWVWHSV����ZDWHU���IRXQWDLQ����ELUGV���FKLUSLQJ����
FURZV���FDZLQJ����FDUV���SDVVLQJ�EUHDNLQJ����DQG���KRQNLQJ����ELF\FOHV����WUDIILF����DQG���GRJV���EDUNLQJ���ZHUH���
KHDUG�� ��

3RLQW������ �� 7KH���PRVW���GRPLQDQW���QRLVH���DW���WKLV���SRLQW���ZDV���IURP���FRQVWUXFWLRQ����WKHQ���WUDIILF���QRLVH���IURP���WKH���
LQWHUVHFWLRQ����1RLVHV���IURP���ELJ���WUXFNV���SDVVLQJ���E\����IRRWVWHSV����SHRSOH¶V���FRQYHUVDWLRQV����
DLUSODQHV����IRRG���WUXFNV����DQG���YDJXH���ELUGV���FKLUSLQJ���ZHUH���DOVR���KHDUG���DW���WKLV���SRLQW�� ��

3RLQW������ �� %LUGV���FKLUSLQJ���ZDV���WKH���PRVW���GRPLQDQW���QRLVH���DW���WKLV���SRLQW����1RLVHV���IURP���FDUV���SDVVLQJ����
IRRWVWHSV����FRQWLQXRXV���PHFKDQLFDO���VRXQGV����DQG���SHRSOH���SDVVLQJ���E\���ZHUH���SUHVHQW���DW���WKLV���
SRLQW�� ��

3RLQW������ �� %LUGV���FKLUSLQJ���ZDV���WKH���PRVW���GRPLQDQW���QRLVH���LQ���WKH���EHJLQQLQJ���RI���WKH���UHFRUGLQJ�����WKHQ���WKHUH���
ZHUH���QRLVHV���IURP���FDUV���SDVVLQJ����FRQVWUXFWLRQ����WUDIILF����IRRWVWHSV����DQG���FRQWLQXRXV���PHFKDQLFDO��
VRXQGV����7RZDUGV���WKH���HQG���RI���WKH���UHFRUGLQJ����WKHUH���ZHUH���GXPS���WUXFN���QRLVHV���WKDW���ZHUH���UHDOO\���
GRPLQDQW�� ��

3RLQW������ �� 7KH���PRVW���GRPLQDQW���QRLVHV���DW���WKLV���SRLQW���ZHUH���FRPLQJ���IURP���FDUV���SDVVLQJ���DQG���VWRSSLQJ���E\����
DQG���FRQVWUXFWLRQ����7KHUH���ZHUH���DOVR���QRLVHV���IURP���SHRSOH¶V���FRQYHUVDWLRQ����IRRWVWHSV����DQG���ELUGV���
FKLUSLQJ��� ���

3RLQW������ �� 7KH���QRLVHV���KHDUG���DW���WKLV���SRLQW���ZHUH���FRQVWUXFWLRQ���QRLVH����DLUSODQHV����YDJXH���ELUGV���FKLUSLQJ����
FURZ���FDZLQJV����ELF\FOHV���SDVVLQJ����WUDIILF���QRLVH����FDU���SDVVLQJ����SHRSOH¶V���IRRWVWHSV����DQG���
FRQYHUVDWLRQV�� ��

3RLQW������ �� 7KLV���SRLQW���ZDV���PRVWO\���GRPLQDWHG���E\���QRLVHV���IURP���ELUGV���FKLUSLQJ����PHFKDQLFDO���HQJLQHV����DQG���
FDUV���SDVVLQJ���E\����7KHUH���ZHUH���DOVR���QRLVHV���IURP���FRQVWUXFWLRQ����WUDIILF����ZLQG����GRJV���EDUNLQJ����
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SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����DQG���DLUSODQHV�� ��

3RLQW������ �� 0RVWO\����WKH���QRLVHV���KHDUG���DW���WKLV���SRLQW���ZHUH���KHDUG���IURP���WKH���ZDWHU���IRXQWDLQ���DQG���SHRSOH���
FOHDQLQJ���WKH���EXLOGLQJ����7KHUH���ZHUH���DOVR���QRLVHV���RI���ELUGV���FKLUSLQJ����SHRSOH¶V���IRRWVWHSV����DQG���
FRQYHUVDWLRQV�� ��

3RLQW������ �� 7KH���PRVW���GRPLQDQW���QRLVH���DW���WKLV���SRLQW���ZDV���ELUGV���FKLUSLQJ����ZLWK���QRLVHV���IURP���SHRSOHµV���
FRQYHUVDWLRQV����FDUV���SDVVLQJ����IRRWVWHSV����DQG���YDJXH���FRQVWUXFWLRQ���QRLVH�� � �� �

3RLQW������ �� %LUGV¶���FKLUSLQJ���ZDV���WKH���PRVW���GRPLQDQW���QRLVH���DW���WKLV���SRLQW����7KHUH���ZHUH���DOVR���QRLVHV���IURP���
SHRSOH¶V���FRQYHUVDWLRQV����IRRWVWHSV����FURZV¶���FDZV����DQG���YDJXH���QRLVHV���IURP���WUDIILF�� ��

3RLQW������ �� 7KH���PRVW���GRPLQDQW���QRLVH���ZDV���IURP���WUDIILF����WKHUH���ZHUH���DOVR���FRQVWUXFWLRQ���QRLVHV���WKDW���ZHUH���
KHDUG���RFFDVLRQDOO\����SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����DQG���WUDIILF���OLJKWV���QRLVHV�� ��

3RLQW������ �� $W���WKLV���SRLQW����QRLVHV���IURP���SHRSOH���SDVVLQJ���E\���DQG���SHRSOH¶V���FRQYHUVDWLRQ���ZHUH���GRPLQDWLQJ����
7KHUH���ZHUH���DOVR���QRLVHV���IURP���FDUV���SDVVLQJ���E\����GRJV���EDUNLQJ����FRQVWUXFWLRQ����WUDIILF����DQG���YDJXH���
QRLVHV���RI���ELUGV���FKLUSLQJ�� ��

3RLQW������ �� %LF\FOH���QRLVHV����SHRSOH���IRRWVWHSV���DQG���FRQYHUVDWLRQV����FURZV���FDZLQJ����DQG���ELUGV���FKLUSLQJ���ZHUH���
KHDUG���DW���WKLV���SRLQW�� ��

3RLQW������ �� 7KHUH���ZHUH���QRLVHV���IURP���ELF\FOHV����FRQVWUXFWLRQ����DLUSODQHV����DQG���YHU\���YDJXH���QRLVHV���RI���
SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����DQG���ELUGV���FKLUSLQJ���DW���WKLV���SRLQW�� ��

3RLQW������ �� 9HU\���VLPLODU���WR���SRLQW���������WKHUH���ZHUH���QRLVHV���IURP���ELF\FOHV����DLUSODQHV����FDUV���SDVVLQJ����DQG���
YDJXH���QRLVHV���RI���SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����DQG���ELUGV���FKLUSLQJ����+RZHYHU����WKH���
FRQVWUXFWLRQ���QRLVHV���DW���WKLV���SRLQW���ZHUH���ORXGHU���WKDQ���DW���SRLQW������� ��

3RLQW������ �� 1RLVHV���IURP���FDUV���SDVVLQJ���E\���ZHUH���UHDOO\���GRPLQDQW���LQ���WKH���EHJLQQLQJ���RI���WKH���UHFRUGLQJ���DW���WKLV���
SRLQW����7KHUH���ZHUH���DOVR���RWKHU���QRLVHV���IURP���SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����ELUGV���FKLUSLQJ����
FRQVWUXFWLRQ����DQG���DLUSODQHV�� ��

3RLQW������ �� 7KH���PRVW���ORXG���DQG���GRPLQDQW���QRLVH���IURP���WKH���UHFRUGLQJ���LV���IURP���FDUV���SDVVLQJ���E\����KRZHYHU����LQ���
WKH���VHFRQG���UHFRUGLQJ����SHRSOH¶V���IRRWVWHSV���DQG���FRQYHUVDWLRQV���ZHUH���GRPLQDQW����7KHUH���ZHUH���
DOVR���YDJXH���ELUGV���FKLUSLQJ���QRLVHV���LQ���WKH���EDFNJURXQG���RI���WKH���UHFRUGLQJV�� ��

3RLQW������ �� 7KLV���SRLQW���LV���PRVWO\���GRPLQDWHG���E\���QRLVHV���IURP���FDUV���SDVVLQJ���E\����3HRSOH¶V���IRRWVWHSV���DQG���
FRQYHUVDWLRQV���DUH���YHU\���RFFDVLRQDOO\���KHDUG����DQG���ELUG���VRQJV���ZHUH���HYHQ���OHVV���KHDUG��� ���

3RLQW������ �� 6LJQLILFDQWO\���ORXG���QRLVHV���RI���FDUV���SDVVLQJ���E\���ZDV���KHDUG���DW���WKLV���SRLQW����7KHUH���ZHUH���QRLVHV���RI���
SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����VNDWHERDUGV����FRQVWUXFWLRQ����YHU\���RFFDVLRQDO���FURZ���FDZV���
DQG���YDJXH���ELUGV���FKLUSLQJ���DW���WKLV���SRLQW���DV���ZHOO�� ��
��

3RLQW������ �� 9HU\���ORXG���QRLVHV���RI���FDUV���SDVVLQJ���E\���ZHUH���GRPLQDWLQJ���WKLV���SRLQW����7KHUH���ZHUH���DOVR���QRLVHV���RI���
SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����YHU\���RFFDVLRQDO���FURZV���FDZ����YDJXH���ELUGV���FKLUSLQJ����DQG���
FRQVWUXFWLRQ���QRLVHV���DW���WKH���EHJLQQLQJ���RI���WKH���UHFRUGLQJ���DQG���DW���WKH���HQG�� ��

3RLQW������ �� 6LPLODU���WR���SRLQWV��������DQG���������WKH���GRPLQDQW���QRLVH���DW���WKLV���SRLQW���ZDV���IURP���FDUV���SDVVLQJ���E\����
7KHUH���ZHUH���DOVR���QRLVHV���RI���SHRSOH¶V���IRRWVWHSV����FRQYHUVDWLRQV����ELF\FOHV����DQG���YHU\���YDJXH���ELUG���
QRLVHV�� ��
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0HDVXUHPHQW���RQ���6LWH� ��

5HODWLRQVKLS� �EHWZHHQ� �DFRXVWLF� �LQGLFDWRUV� �LV� �HYDOXDWHG� �XVLQJ� �D��PDWUL[��SORW��DQG��SULQFLSDO��� � � � � � � � � � � �

FRPSRQHQW� �DQDO\VLV�� �4XDGUDQW� �GDWD� �DUH� �HQWHUHG� �LQ� �WKH� �IRUP� �RI� �ELQDU\� �GDWD�� �KHQFH� �QRW��� � � � � � � � � � � � � �

VXLWDEOH� �WR� �EH� �DQDO\]HG� �XVLQJ� �HLWKHU� �PDWUL[� �SORW� �RU� �SULQFLSDO� �FRPSRQHQW�� �0DWUL[� �SORW��� � � � � � � � � � � � �

PHWKRGV��DOORZ��XV��WR��VHH��LI��WKHUH��LV��D��FRUUHODWLRQ��EHWZHHQ��WKH��DWWULEXWHV��E\� �ORRNLQJ��DW��WKH��� � � � � � � � � � � � � � � � �

OLQHDU� �UHODWLRQ� �EHWZHHQ� �YDULDEOHV� �DQG� �U�YDOXH�� �7KH� �FORVHU� �LW� �LV� �WR� ��� �RU� ���� �PHDQV� �D��� � � � � � � � � � � � � � � �

VLJQLILFDQW���UHODWLRQVKLS�� � �� �

��

%HORZ� �)LJXUH�������)LJXUH�������DQG��)LJXUH������GLVSOD\��PDWUL[��SORWV��RI��DOO��SK\VLFDO��DWWULEXWHV��� � � � � � � � � � � � � � �

RI���$OO���'DWD����:HHNHQG���DQG���:HHNGD\�����:HHNGD\���DQG���:HHNHQG���GDWD�� ��
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)LJXUH���������0DWUL[���3ORW���RI���$OO���'DWD����:HHNHQG���DQG���:HHNGD\����RI���3K\VLFDO���$WWULEXWHV����&ODVVLFDO���

$WWULEXWHV���DQG���6XSSRUWLQJ���$FRXVWLFDO���$WWULEXWHV� ��
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.atio, NDSI, N, Nmax, NS, Sharpness, Roughness, FluctuationStrength, PAnnoyance, TSL 
95% Cl for Pearson Correlation 
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SGC Bio Antrophony Ratio NDSI 

Correlations 

Bio 
Antrophony 

Nmax N5 Sharpness Roughnesi=luctuationStrengtRAnnoyance 

SGC Ratio NDSI N Nmax NS Sharpness Roughness 
Bio Antrophony Ratio 0.950 
NDSI 
N 
Nmax 
N5 
Sharpness 
Roughness 
FlucruationStrength 
PAnnoyance 
TSLV 
SoundPowerleq 
SoundPowerlAeq 

0.888 
0.316 
0.236 
0.267 
0.856 
0.187 

-0.128 
0.333 
0.089 
0.039 
0.333 

0.913 
0.430 0.237 
0.346 0.106 0.527 
0.392 0.177 0.888 0.711 
0.757 0.713 0.174 0.265 0.186 
0.142 0.087 -0.002 0.212 -0.059 0.391 

-0.047 -0.127 0.116 0.430 0.286 0.051 
0.431 0.224 0.881 0.699 0.991 0.277 
0.076 0.128 0.109 0.231 0.331 0.001 
0.119 0.100 0.606 0.325 0.595 ·0.182 
0.474 0.245 0.851 0.738 0.894 0.283 

FluctuationStrength PAnnoyance TSLV SoundPowerleq 
Bio Antrophony Ratio 
NDSI 
N 
Nmax 
N5 
Sharpness 
Roughness 
FlucruationStrength 
PAnnoyance 
TSLV 
SoundPowerleq 
SoundPowerlAeq 

0.276 
0.088 
0.086 
0.264 

0.334 
0.567 0.586 
0.888 0.146 0.510 

0.087 
-0.024 
-0.195 
·0.1 70 
0.104 

TSLV SoundPowerleq 
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)LJXUH���������0DWUL[���3ORW���RI���:HHNGD\���'DWD���RI���3K\VLFDO���$WWULEXWHV����&ODVVLFDO���$WWULEXWHV���DQG���6XSSRUWLQJ���

$FRXVWLFDO���$WWULEXWHV� ��

������ ��

tatio, NDSI, N, Nmax, NS, Sharpness, Roughness, FluctuationStrength, PAnnoyance, TSL' 
0 95% Cl for Pearson Correlation 
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SGC Bio Antrophony Ratio NDSI N Nmax NS Sharpness RoughnessfluctuationStrengtRAnnoyance TSLV SoundPowerleq 

Correlations 
Bio 

Antrophony 
SGC Ratio NDSI N Nmax NS Sharpness Roughness 

Bio Antrophony Ratio 0.936 
NDSI 
N 
Nmax 
NS 
Sharpness 
Roughness 
FluctuationStrength 
PAnnoyance 
TSLV 
SoundPowerl.eq 
SoundPowerl.Aeq 

Bio Antrophony Ratio 
NDSI 
N 
Nmax 
NS 
Sha rpness 
Roughness 
FlucruationStrength 
PAnnoyance 
TSLV 
SoundPowerl.eq 
SoundPowerl.Aeq 

0.892 0.921 
0.340 0.493 0.307 
0.171 0.310 0.086 0.480 
0.238 0.413 0.223 0.828 0.731 
0.846 0.725 0.684 0.211 0.210 0.200 

-0.049 -0.095 -0.227 0.069 0.211 -0.027 0.200 
-0.009 0.102 -0.006 0.011 0.703 0.274 0.106 
0.330 0.464 0.282 0.818 0.712 0.985 0.322 
0.117 0.066 0.139 -0.042 0.232 0.306 0.027 
0.001 0.082 0.108 0.507 0.278 0.486 -0.260 
0.391 0.557 0.334 0.861 0.787 0.924 0.381 

FluctuationStrength PAnnoyance TSLV SoundPowerleg 

0.252 
0.209 
0.096 
0.399 

0.322 
0.455 0.470 
0.927 0.145 0.380 

0.269 
0.023 

-0.224 
-0.239 
0.211 
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)LJXUH���������0DWUL[���3ORW���RI���:HHNHQG���'DWD���RI���3K\VLFDO���$WWULEXWHV����&ODVVLFDO���$WWULEXWHV���DQG���

6XSSRUWLQJ���$FRXVWLFDO���$WWULEXWHV� ��
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Jtio, NDSI, N, Nmax, NS, Sharpness, Roughness, FluctuationStrength, PAnnoyance, TSI 
95% Cl for Pearson Correlation 
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SGC Bio Antrnphony Ratio NDSI N Nmax N5 Sharpness Rough nesffoctuationStrengtAAnnoyance TSLV SoundPower-Leq 

Correlations 

Bio 
Antrophony 

SGC Ratio NDSI N Nmax NS Sharpness Roughness 
Bio Antrophony Ratio 0.966 
NDSI 
N 
Nmax 
NS 
Sharpness 
Roughness 
FlucruationStrength 
PAnnoyance 
TSLV 
SoundPowerleq 
SoundPowerlAeq 

Bio Antrophony Ratio 
NDSI 
N 
Nmax 
NS 
Sharpness 
Roughness 
FluetuationStrength 
?Annoyance 
TSLV 
SoundPowerleq 
SoundPowerlAeq 

0.886 0.883 
-0.156 0.017 -0.184 
0.233 0.326 0.032 0.573 
-0.096 0.077 -0.176 0.962 0.679 
0.863 0.760 0.712 -0.214 0.293 -0.117 
0.634 0.514 0.543 -0.057 0.247 -0.074 0.774 
-0.055 -0.011 -0.155 0.476 0.312 0.573 0.175 
-0.086 0.080 -0.1 71 0.958 0.678 0.999 -0.091 
-0.104 -0.024 0.034 0.248 0.195 0.313 -0.149 
-0.132 0.016 -0.043 0.745 0.353 0.718 -0.219 
0.061 0.230 -0.042 0.843 0.645 0.863 -0.023 

Fluctuationstrength PAnnoyance TSLV SoundPowerLeg 

0.605 
0.058 
0.178 
0.285 

0.302 
0.703 0.718 
0.851 0.096 0.651 

-0.032 
-0.049 
-0.168 
-0.102 
0.026 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

0DWUL[� �SORW� �VKRZV� �WKDW��WKHUH��LV��D��VWURQJ��FRUUHODWLRQ��EHWZHHQ��ELRSKRQ\�DQWURSKRQ\���%�$���� � � � � � � � � � � �

UDWLR��DQG��VSHFWUDO��JUDYLW\��FHQWHU���6*&���RQ��$OO��'DWD���:HHNHQG��DQG��:HHNGD\����:HHNGD\��� � � � � � � � � � � � �

DQG��:HHNHQG��GDWD���WKH��FRUUHODWLRQ��YDOXHV��DUH������������������DQG��UHVSHFWLYHO\���7KHUH��LV��D��� � � � � � � � � � � � � �

VWURQJ��FRUUHODWLRQ��EHWZHHQ��QRUPDOL]HG��GLIIHUHQFH��VRXQGVFDSH��LQGH[���1'6,���DQG��VSHFWUDO��� � � � � � � � � �

JUDYLW\� �FHQWHU� ��6*&��� �RQ� �$OO� �'DWD� ��:HHNHQG� �DQG� �:HHNGD\��� �:HHNGD\� �DQG� �:HHNHQG��� � � � � � � � � � � �

GDWD� �WKH� �FRUUHODWLRQ� �YDOXHV� �DUH� �������� �������� �DQG���������UHVSHFWLYHO\���7KHUH��LV��D��VWURQJ��� � � � � � � � � � � � � �

FRUUHODWLRQ� �EHWZHHQ� �QRUPDOL]HG� �GLIIHUHQFH� �VRXQGVFDSH� �LQGH[� ��1'6,�� �DQG��� � � � � � � �

ELRSKRQ\�DQWURSKRQ\� ��%�$��� �RQ� �$OO� �'DWD� ��:HHNHQG� �DQG� �:HHNGD\��� �:HHNGD\� �DQG��� � � � � � � � � �

:HHNHQG���GDWD����WKH���FRUUHODWLRQ���YDOXHV���DUH���������������������DQG�����������UHVSHFWLYHO\�� ��

��

,Q� �WHUPV� �RI� �FODVVLFDO� �DWWULEXWHV�� �WKH� �PDWUL[� �SORW� �VKRZV� �VWURQJ� �FRUUHODWLRQ� �EHWZHHQ��� � � � � � � � � � � �

XQZHLJKWHG� �VRXQG� �SRZHU� �OHYHO� ��/HT�� �ZLWK� �ORXGQHVV� ��1��� �ORXGQHVV� �SHUFHQWLOH� ��1������ � � � � � � � � � �

SV\FKRDFRXVWLF��DQQR\DQFH���3$����DQG��76/9��RQ��$OO��'DWD��ZLWK��FRUUHODWLRQ��YDOXHV��RI����������� � � � � � � � � � � � �

����������������DQG���������UHVSHFWLYHO\��IRU��WKH��:HHNGD\��GDWD���:KLOH��LQ��:HHNHQG��GDWD��WKH��� � � � � � � � � � � � � �

FRUUHODWLRQ��YDOXHV��ZLWK��WKH��VDPH��DWWULEXWHV��DUH��KLJKHU��ZKLFK��DUH��������������������������DQG��� � � � � � � � � � � � � �

������ �UHVSHFWLYHO\���7KH��PDWUL[��SORW��VKRZV��D��VWURQJ��FRUUHODWLRQ��EHWZHHQ��ZHLJKWHG��VRXQG��� � � � � � � � � � � �

SRZHU� �OHYHO� ��/$HT�� �ZLWK� �ORXGQHVV� ��1����ORXGQHVV��PD[LPXP���1PD[����ORXGQHVV��SHUFHQWLOH��� � � � � � � � � � �

�1���� �DQG� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$���RQ��$OO��'DWD��ZLWK��FRUUHODWLRQ��YDOXHV��RI����������� � � � � � � � � � � � �

����������������DQG���������UHVSHFWLYHO\���:KLOH��LQ��:HHNGD\��GDWD��WKH��FRUUHODWLRQ��YDOXHV��ZLWK��� � � � � � � � � � � � �

WKH� �VDPH� �DWWULEXWHV� �DUH� �������� �������� �������� �DQG� ������� �UHVSHFWLYHO\� �DQG� �LQ� �:HHNHQG�� � � � � � � � � � � � �

GDWD���WKH��FRUUHODWLRQ��YDOXHV��ZLWK��WKH��VDPH��DWWULEXWHV��DUH��������������������������DQG���������� � � � � � � � � � � � � �

UHVSHFWLYHO\�� ��

��

,Q� �WHUPV� �RI� �DFRXVWLFDO� �DWWULEXWHV�� �6KDUSQHVV� �DQG� �6*&� �RQ� �$OO� �'DWD� ��:HHNHQG� �DQG��� � � � � � � � � � � � �

:HHNGD\��� �:HHNGD\� �DQG� �:HHNHQG� �GDWD� �WKH� �FRUUHODWLRQ� �YDOXHV� �DUH� �������� �������� �DQG���� � � � � � � � � � � �

������ �UHVSHFWLYHO\�� �7KHUH� �LV� �D� �VWURQJ� �FRUUHODWLRQ� �EHWZHHQ� �VKDUSQHVV� �DQG� �ELRSKRQ\���� � � � � � � � � � �

DQWURSKRQ\��UDWLR��RQ��$OO��'DWD���:HHNHQG��DQG��:HHNGD\����:HHNGD\��DQG��:HHNHQG��GDWD��WKH��� � � � � � � � � � � � �

FRUUHODWLRQ��YDOXHV��DUH������������������DQG���������UHVSHFWLYHO\���7KHUH��LV��D��VWURQJ��FRUUHODWLRQ��� � � � � � � � � � � � �

EHWZHHQ� �VKDUSQHVV� �DQG� �1'6,� �RQ� �$OO� �'DWD� ��:HHNHQG� �DQG� �:HHNGD\��� �:HHNGD\� �DQG��� � � � � � � � � � � �

:HHNHQG��GDWD��WKH��FRUUHODWLRQ��YDOXHV��DUH������������������DQG���������UHVSHFWLYHO\���7KHUH��LV��� � � � � � � � � � � � �
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FRUUHODWHV� �ZLWK� �ORXGQHVV� ��1��� �ORXGQHVV� �PD[LPXP���1PD[���DQG��ORXGQHVV��SHUFHQWLOH���1����� � � � � � � � � � �

KDYLQJ��YDOXHV��RI������������������DQG���������UHVSHFWLYHO\���,Q��:HHNGD\��GDWD��SV\FKRDFRXVWLF��� � � � � � � � � � � �

DQQR\DQFH� �FRUUHODWHV� �ZLWK� �ORXGQHVV� ��1��� �ORXGQHVV� �PD[LPXP� ��1PD[��� �DQG� �ORXGQHVV��� � � � � � � � � �

SHUFHQWLOH���1����KDYLQJ��YDOXHV��RI������������������DQG���������UHVSHFWLYHO\���,Q��:HHNGD\��GDWD��� � � � � � � � � � � � �

SV\FKRDFRXVWLF� �DQQR\DQFH� �FRUUHODWHV� �ZLWK� �ORXGQHVV� ��1��� �ORXGQHVV� �PD[LPXP� ��1PD[���� � � � � � � � �

DQG���ORXGQHVV���SHUFHQWLOH����1�����KDYLQJ���YDOXHV���RI���������������������DQG�����������UHVSHFWLYHO\�� ��
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3ULQFLSDO� �FRPSRQHQWV� �DQDO\VLV� �LV� �SHUIRUPHG� �WR� �VHH� �WKH� �FRUUHODWLRQ� �EHWZHHQ� �SK\VLFDO��� � � � � � � � � � �
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,Q� �WHUPV� �RI� �SK\VLFDO� �DWWULEXWHV�� �SULQFLSDO� �FRPSRQHQW� ��� �LQ� �:HHNHQG�� �:HHNGD\�� �DQG� �$OO��� � � � � � � � � � � � �

'DWD��LV��GHILQHG��E\��3$QQR\DQFH���7KHUH��LV��DOVR��D��VWURQJ��FRUUHODWLRQ��EHWZHHQ��6*&���1'6,���� � � � � � � � � � � � � �

DQG���%�$���DV���H[SODLQHG���LQ���WKH���PDWUL[���SORWV���VKRZQ���LQ���)LJXUHV���������������DQG������� ��

��

,Q� �WHUPV� �RI� �FODVVLFDO� �DWWULEXWHV�� �SULQFLSDO� �FRPSRQHQW� ��� �LQ� �:HHNHQG�� �:HHNGD\�� �DQG� �$OO��� � � � � � � � � � � � �

'DWD��LV��GHILQHG��E\��:HLJKWHG��6RXQG��3RZHU��/HYHO���/$HT����:HLJKWHG��6RXQG��3RZHU��/HYHO��� � � � � � � � � � � � �

�/$HT�� �SODFHG� �FORVH� �WRJHWKHU� �ZLWK� �SV\FKRDFRXVWLF� �$QQR\DQFH� ��3$�� �RQ� �DOO� ��� �JUDSKV� �DV��� � � � � � � � � � � � �

PDWUL[���SORW���VKRZQ���LQ���)LJXUHV������������������� ��

��

,Q� �WHUPV� �RI� �VXSSRUWLQJ� �DFRXVWLFDO� �DWWULEXWHV�� �SULQFLSDO� �FRPSRQHQW� ��� �LQ� �:HHNHQG���� � � � � � � � � � �

:HHNGD\�� �DQG� �$OO� �'DWD� �LV� �GHILQHG� �E\� �ORXGQHVV� ��1��� �DQG� �ORXGQHVV� �SHUFHQWLOH� ��1������ � � � � � � � � � � � �

6KDUSQHVV� �DQG� �1'6,� �SRVLWLRQHG� �FORVH� �WRJHWKHU��SURYLQJ��VWURQJ��FRUUHODWLRQ��DV��H[SODLQHG��� � � � � � � � � � �

LQ���PDWUL[���SORWV���VKRZQ���LQ���)LJXUHV�������������������� ���
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&RPELQLQJ� �:HHNHQG� �DQG� �:HHNGD\� �GDWD�� �LW� �FDQ� �EH� �REVHUYHG� �WKDW� �SV\FKRDFRXVWLF� �� � � � � � � � � � �

DQQR\DQFH��LV��FOXVWHUHG��ZLWK��WKDW��LV��SRVLWLRQHG��FORVH��WR��ORXGQHVV���1����ORXGQHVV��PD[LPXP��� � � � � � � � � � � � �

�1PD[��� �DQG��ORXGQHVV��SHUFHQWLOH���1����ZKLFK��LQGLFDWHV��VWURQJ��FRUUHODWLRQ��EHWZHHQ��WKRVH��� � � � � � � � � � �

HOHPHQWV���DV���H[SODLQHG���LQ���PDWUL[���SORWV���VKRZQ���LQ���)LJXUHV������������������� ��
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)URP� �WKH� �SULQFLSDO� �DQDO\VLV� �RI� �$OO� �'D\�� �:HHNHQG� �DQG� �:HHNGD\� �GDWD�� �HLJHQYDOXHV� �RI��� � � � � � � � � � � � �

SULQFLSDO� �FRPSRQHQW� ��� �DUH� �VLJQLILFDQW� ��HLJHQYDOXH� �JUHDWHU� �WKDQ� ���� �DQG� �ZRUWK� �WR� �EH��� � � � � � � � � � � � �

H[SORUHG� �IXUWKHU�� �2Q� �WKH� �$OO� �'D\� �GDWD�� �:HHNHQG� �GDWD� �DQG� �:HHNGD\� �GDWD�� �SULQFLSDO��� � � � � � � � � � � � �

FRPSRQHQW� ��� �KDYH� �HLJHQYDOXHV� �RI� ��������� �������� �DQG� �������� �UHVSHFWLYHO\� �ZLWK��� � � � � � � � � � �

6KDUSQHVV����1'6,����6*&���DQG���%LR�$QWURSKRQ\���EHLQJ���FOXVWHUHG���WRJHWKHU��� ���

��

6XUYH\���RQ���6LWH� ��

7R� �DQDO\]H� �WKH� �VXUYH\� �UHVXOWV� �IXUWKHU�� �WZR�GLPHQVLRQDO� �SHUFHSWXDO� �DQDO\VLV� ��,62��� � � � � � � � � �

�������������� �ZDV� �JHQHUDWHG�� �)ROORZLQJ� �WKH� �VFDOH��DQG��FDOFXODWLRQ��IRU��WZR�GLPHQVLRQDO��� � � � � � � � � �

VRXQGVFDSH��GLDJUDP��SHUFHSWXDO��DQDO\VLV��E\��WKH��,62����������������VWDQGDUG���)LJXUH�������� � � � � � � � � � �

D� �WZR�GLPHQVLRQDO� �2O\PSLF� �9LOODJH� �VRXQGVFDSH� �GLDJUDP� �FDQ� �EH� �VKRZQ� �LQ� �)LJXUH� ������ � � � � � � � � � � �

EHORZ�� ��

��

������ ��



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

��

)LJXUH���������7ZR�'LPHQVLRQDO���6RXQGVFDSH���'LDJUDP��

��

2Q� �WKH� �REVHUYDWLRQ� �RI� �WKH� �WZR�GLPHQVLRQDO� �VRXQGVFDSH� �GLDJUDP� �DQDO\VLV�� �PRVW� �RI� �WKH��� � � � � � � � � � � �

GDWD� �PHDVXUHPHQW� �SRLQWV� �DUH� �ORFDWHG��RQ��WKH��9LEUDQW�&DOP��4XDGUDQW��RU��FDQ��EH��GHILQHG��� � � � � � � � � � � � �

DV� �³6RXQG� �4XDOLW\� �=RQH´� ��6HH� �)LJXUH� ����� ����� ������ �7KH� �UHVXOW� �RI� �WKH� �PHDVXUHPHQWV��� � � � � � � � � � � � � �

SRVLWLRQV� �LQ� �HDFK� �TXDGUDQW� �DUH� �PDSSHG� �LQ� �WKH� �2O\PSLF��9LOODJH��PDS��WR��VHH��LI��WKHUH��LV��D��� � � � � � � � � � � � � � � � �

UHODWLRQ� �EHWZHHQ� �DSSUR[LPDWLRQ� �WR� �URDG� �WUDIILF�� �JUHHQ� �VSDFHV�� �ZDWHU�� �DQG� �SHGHVWULDQ��WR��� � � � � � � � � � � �

WKH��WZR�GLPHQVLRQDO��VRXQGVFDSH��GLDJUDP��UHVXOW���6HH��)LJXUH��������7KHUH� �LV��QR��FRUUHODWLRQ��� � � � � � � � � � � �

EHWZHHQ��WZR�GLPHQVLRQDO��VRXQGVFDSH��GLDJUDP��UHVXOWV��DQG��DSSUR[LPDWLRQ��WR��URDG��WUDIILF���� � � � � � � � � �
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PHDVXUHPHQW��SRLQWV���������DUH��IURP��WKH��:HHNHQG��GDWD��DQG������GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � � �

������ �DUH� �IURP� �WKH� �:HHNGD\� �GDWD�� �ZKLFK� �WKHUH� �DUH� �DOPRVW� �HTXDO� �DPRXQWV� �RI� �GDWD��� � � � � � � � � � � � � �

PHDVXUHPHQW��SRLQWV��EHLQJ��RQ��WKH��6RXQG��4XDOLW\��]RQH��IURP��WKH��:HHNHQG��DQG��:HHNGD\��� � � � � � � � � � � � �

GDWD���7KH��:HHNHQG��DQG��:HHNGD\��GDWD��KDYH��SRWHQWLDO��WR��KDYH��GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � � �

LQ��WKH��6RXQG��4XDOLW\��]RQH���7KXV���ERWK��:HHNHQG��DQG��:HHNGD\��GDWD��LV��DQDO\]HG��WRJHWKHU��� � � � � � � � � � � � � �

DV��$OO��'DWD���:HHNHQG��DQG��:HHNGD\����)RU��WKH��UHDVRQ��WKDW��:HHNHQG��DQG��:HHNGD\��GDWD��� � � � � � � � � � � � � �

KDYH� �YHU\� �GLIIHUHQW� �FLUFXPVWDQFHV� �GXULQJ� �GDWD� �FROOHFWLRQ�� �HDFK� �GDWD� �JDWKHUHG� �RQ� �WKH��� � � � � � � � � � � �

ZHHNHQG���DQG���ZHHNGD\���GDWD���LV���DQDO\]HG���FROOHFWLYHO\���DV���WZR���LQGHSHQGHQW���VHWV��� ���
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7D[RQRP\���$QDO\VLV� ��

(DFK� �ORFDWLRQ� �KDV� �DQ� �LQGHSHQGHQW� �FKDUW� �ORFDWHG� �LQ� �$SSHQGL[� ���� �7DEOHV� ����� ���� �DQG� ������ � � � � � � � � � � � � � �
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7ULDQJXODWLRQ���$QDO\VLV� ��

7KHUH� �DUH� �WKUHH� �UHODWLRQVKLSV� �LQYHVWLJDWHG� �LQ� �WULDQJXODWLRQ� �DQDO\VLV� �ZKLFK� �DUH� �EHWZHHQ��� � � � � � � � � � �

PHDVXUHPHQW� �RQ� �VLWH� �DQG��VXUYH\��RQ��VLWH���EHWZHHQ��PHDVXUHPHQW��RQ��VLWH��DQG��WD[RQRP\��� � � � � � � � � � � � �

DQDO\VLV� �DQG� �EHWZHHQ��VXUYH\��RQ��VLWH��DQG��WD[RQRP\��DQDO\VLV���6XFFHVV��LQ��DQDO\]LQJ��DQ\��� � � � � � � � � � � � �

RI��WZR��UHODWLRQVKLSV��DVVLVWV��WKH��DVVLJQPHQW��RI��DSSURSULDWH��DFRXVWLF��LQGLFDWRUV��WR��EH��XVHG��� � � � � � � � � � � � �

LQ���WKH���6RXQG���4XDOLW\���VWDQGDUG�� ��

��

5HODWLRQVKLS���EHWZHHQ���0HDVXUHPHQW���RQ���6LWH���DQG���6XUYH\���RQ���6LWH�� ���

%LQDU\� �ORJLVWLF� �UHJUHVVLRQ� �ZDV� �SHUIRUPHG� �WR� �SUHGLFW� �ZKDW� �SK\VLFDO� �DWWULEXWHV��� � � � � � � � � �

�SV\FKRDFRXVWLF� �DQQR\DQFH� ��� �3$�� �VSHFWUDO� �JUDYLW\� �FHQWHU� ��� �6*&���QRUPDOL]HG��GLIIHUHQFH��� � � � � � � � � � �

VRXQGVFDSH� �LQGH[� ��� �1'6,�� �ELRSKRQ\�� �DQWURSKRQ\� �UDWLR�� �%�$�� �WHPSRUDO� �VRXQG� �OHYHO��� � � � � � � � � � �

YDULDQFH�����76/9����FODVVLFDO��DWWULEXWHV���VRXQG��SRZHU��OHYHO��LQ��HQHUJ\�����/$HT��DQG��/HT��� �DQG��� � � � � � � � � � � � � � �

VXSSRUWLQJ� �DFRXVWLFDO� �DWWULEXWHV� ��ORXGQHVV� ��� �1�� �ORXGQHVV� �SHUFHQWLOH� ��� �1��� �ORXGQHVV��� � � � � � � � � � �

PD[LPXP� ��� �1PD[�� �VKDUSQHVV�� �URXJKQHVV�� �IOXFWXDWLRQ� �VWUHQJWK�� �WKDW� �SODFH� �GDWD��� � � � � � � � � �

PHDVXUHPHQW� �SRLQWV� �RQ� �9LEUDQW� �DQG� �&DOP� �TXDGUDQW� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH���� � � � � � � � � � � �

$GGLWLRQDO� �DQDO\VLV� �ZDV� �SHUIRUPHG� �WR� �GHWHUPLQH� �LI� �DQ\� �RI� �WKH� �SK\VLFDO� �DWWULEXWHV� �RU��� � � � � � � � � � � � �

FODVVLFDO� �DWWULEXWHV� �RU� �VXSSRUWLQJ� �DFRXVWLFDO� �DWWULEXWHV� �GHWHUPLQH� �WKH� �SODFHPHQW� �RI��� � � � � � � � � �

PHDVXUHPHQW��SRLQWV��LQ��(YHQWIXO��YHUVXV��8QHYHQWIXO��TXDGUDQWV���$QQR\LQJ��YHUVXV��3OHDVDQW��� � � � � � � � � �

TXDGUDQWV� �DQG� �2XWVLGH� �9LEUDQW� �DQG� �&DOP��TXDGUDQW��LQ��WKH��2XWVLGH��6RXQG��4XDOLW\��]RQH���� � � � � � � � � � � � �

7KH���DQDO\VLV���ZDV���VSOLW���LQWR���:HHNHQG����:HHNGD\���DQG���$OO���'DWD����:HHNHQG���DQG���:HHNGD\���� ���

��

6RXQG� �4XDOLW\� �]RQH� �FRQVLVWV� �RI� �HTXDO� �DPRXQW� �RI� �:HHNHQG� �GDWD� ������� �DQG� �:HHNGD\��� � � � � � � � � � � � �

GDWD� �������� �LW� �FDQ� �EH� �VHHQ� �EHORZ� �IURP� �7DEOH� ���� �ZKLFK� �LV� �WKH� �$OO� �'DWD� ��:HHNHQG� �DQG��� � � � � � � � � � � � � � � � �

:HHNGD\�� �GDWD� �WKDW� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$�� �LV� �WKH� �RQO\� �SK\VLFDO� �DWWULEXWH� �WKDW��� � � � � � � � � � � �

SUHGLFWV��GDWD��PHDVXUHPHQW��SRLQWV��EHLQJ��LQ��WKH��6RXQG��4XDOLW\��]RQH��ZLWK��S�YDOXH��RI���������� � � � � � � � � � � � � �

7KH� �IROORZLQJ� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$��� �ORXGQHVV���1����ORXGQHVV��SHUFHQWLOH���1������ � � � � � � � � �

ORXGQHVV� �PD[LPXP���1PD[����DQG��ZHLJKWHG��VRXQG��SRZHU��OHYHO���/$HT���DOVR��SUHGLFWV��GDWD��� � � � � � � � � � � �

PHDVXUHPHQW��SRLQWV��EHLQJ��LQ��WKH��6RXQG��4XDOLW\��]RQH��ZLWK��S�YDOXHV��RI��������������� ��������� � � � � � � � � � � � � �

����� �DQG� ������� �UHVSHFWLYHO\�� �7KLV��FRQILUPV��WKDW��SV\FKRDFRXVWLF��DQQR\DQFH���3$���YDOXHV��� � � � � � � � � � �

SUHGLFW���GDWD���PHDVXUHPHQW���SRLQWV���EHLQJ���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��
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�� �� $OO���'DWD����:HHNHQG���DQG���:HHNGD\�� ��

5HVSRQVH� �� 3UHGLFWRUV� �� (48$7,21� �� &RHI� �� 6(���&RHI� �� =�YDOXH� �� 3�9DOXH� �� 9,)� ��

6RXQG���4XDOLW\���=RQH� �� 6*&� �� <
��� �������������������������6*&� �� ����������� ���������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� %�$� �� <
 ����������������������%�$� �� �������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 76/9� �� <
 �������������������������76/9� �� �������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �����������������������6RXQG3RZHU���/HT� �� ������� ������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ����������������������6RXQG3RZHU���/$HT� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1� �� <
 �����������������������1� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������ ������� ������ ���

6RXQG���4XDOLW\���=RQH� �� 5RXJKQHVV� �� <
 ��������������������5RXJKQHVV� �� ������ ������ ������� ������ ���

6RXQG���4XDOLW\���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���

�� �� �� �� �� �� �� ��

$QQR\LQJ���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ��������� ��������� ����� ������� ���

$QQR\LQJ���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������ ������ ������ ������� ���
$QQR\LQJ���=RQH� �� %�$� �� <
 ��������������������%�$� �� ����� ������ ������ ������� ���

$QQR\LQJ���=RQH� �� 3$� �� <
 ������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���
$QQR\LQJ���=RQH� �� 76/9� �� <
 �������������������������76/9� �� �������� �������� ������� ������� ���
$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ������������������������6RXQG3RZHU���/HT� �� �������� ������� ������� ������ ���

$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 �����������������������6RXQG3RZHU���/$HT� �� ������ ������ ������ ������ ���
$QQR\LQJ���=RQH� �� 1� �� <
 ������������������������1� �� �������� �������� ������ ������� ���

$QQR\LQJ���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� �������� ������� ������� ���
$QQR\LQJ���=RQH� �� 1�� �� <
 �����������������������1�� �� �������� �������� ������ ������� ���
$QQR\LQJ���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������ ������ ������ ������� ���

$QQR\LQJ���=RQH� �� 5RXJKQHVV� �� <
 ����������������������5RXJKQHVV� �� ������ ������ ������ ������� ���
$QQR\LQJ���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ���������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���

�� �� �� �� �� �� �� ��

3OHDVDQW���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ���������� ��������� ������ ������� ���
3OHDVDQW���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������� ������ ������� ������� ���
3OHDVDQW���=RQH� �� %�$� �� <
 �������������������%�$� �� ������ ������ ������� ������� ���

3OHDVDQW���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���
3OHDVDQW���=RQH� �� 76/9� �� <
 ������������������������76/9� �� ������� �������� ������ ������� ���

3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �����������������������6RXQG3RZHU���/HT� �� ������� �������� ������ ������ ���
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������� ��

3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ����������������������6RXQG3RZHU���/$HT� �� ������� ������� ������� ������ ���
3OHDVDQW���=RQH� �� 1� �� <
 ������������������������1� �� ��������� ��������� ������� ������� ���

3OHDVDQW���=RQH� �� 1PD[� �� <
 ����������������������1PD[� �� �������� ��������� ������ ������� ���
3OHDVDQW���=RQH� �� 1�� �� <
 ����������������������1�� �� ��������� ��������� ������� ������� ���
3OHDVDQW���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������� ������� ������� ���

3OHDVDQW���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ������� ������� ������� ������� ���
3OHDVDQW���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ��������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������� ������ �������� ���

�� �� �� �� �� �� �� ��

8QHYHQWIXO���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ���������� ��������� ������� ������� ���
8QHYHQWIXO���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������� ������ ������� ������� ���
8QHYHQWIXO���=RQH� �� %�$� �� <
 �������������������%�$� �� ������ ������ ������� ������� ���

8QHYHQWIXO���=RQH� �� 3$� �� <
 ������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 76/9� �� <
 �������������������������76/9� �� ������ �������� ������ ������� ���

8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ������������������������6RXQG3RZHU���/HT� �� ������� ������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 �����������������������6RXQG3RZHU���/$HT� �� ������ ������ ������ ������� ���
8QHYHQWIXO���=RQH� �� 1� �� <
 ������������������������1� �� ������� �������� ��� ������� ���

8QHYHQWIXO���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���

8QHYHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������� ������ ������� ������� ���
8QHYHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ������� ������ ������� ������� ���
8QHYHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 �����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������ ������ ������� ���

�� �� �� �� �� �� �� ��

(YHQWIXO���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ��������� ��������� ������ ������� ���
(YHQWIXO���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������ ������ ������ ������� ���

(YHQWIXO���=RQH� �� %�$� �� <
 ��������������������%�$� �� ����� ������ ������ ������� ���
(YHQWIXO���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���
(YHQWIXO���=RQH� �� 76/9� �� <
 ������������������������76/9� �� ������� �������� ������� ������� ���

(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �����������������������6RXQG3RZHU���/HT� �� �������� �������� ������� ������� ���
(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ����������������������6RXQG3RZHU���/$HT� �� ������� ������� ������� ������� ���

(YHQWIXO���=RQH� �� 1� �� <
 �����������������������1� �� �������� ��������� ���� ������� ���
(YHQWIXO���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� ��������� ������ ������� ���
(YHQWIXO���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� ��������� ������� ������� ���

(YHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������� ������ ������� ���
(YHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 ����������������������5RXJKQHVV� �� ������ ������� ������ ������� ���

(YHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������� ������� ������� ���

�� �� �� �� �� �� �� ��

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 6*&� �� <
 ����������������������6*&� �� ��������� ���������� ������ ������ ���
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��

$� �SUHGLFW� �IXQFWLRQ� �RQ� �0LQLWDE� �ZDV� �UXQ� �WR� �LGHQWLI\� �ZKLFK� �UDQJH� �RI� �SV\FKRDFRXVWLF��� � � � � � � � � � � � �

DQQR\DQFH���3$���YDOXHV���ORXGQHVV���1���YDOXHV���ORXGQHVV��SHUFHQWLOH���1����YDOXHV���ORXGQHVV��� � � � � � � � � � �

PD[LPXP� ��1PD[��� �DQG� �ZHLJKWHG��VRXQG��SRZHU��OHYHO���/$HT�3D���YDOXHV��DUH��VLJQLILFDQW��WR��� � � � � � � � � � � �

SUHGLFW� �GDWD� �PHDVXUHPHQW� �SRLQWV� �EHLQJ� �ORFDWHG� �RQ� �6RXQG� �4XDOLW\� �]RQH�� �%HORZ�� �WDEOHV��� � � � � � � � � � � �

������������������������EUHDNGRZQ��DOO��WKH��QHFHVVDU\��YDOXHV��QHHGHG��IRU��WKH��GDWD��PHDVXUHPHQW��� � � � � � � � � � � � � � �

SRLQWV���WR���EH���ORFDWHG���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

��

��

��

��

��

��

��

������� ��

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ����� ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� %�$� �� <
 ����������������������%�$� �� ������ ������ ����� ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 3$� �� <
 ������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���
=RQH� �� 76/9� �� <
 �������������������������76/9� �� ��������� �������� ������� ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ������������������������6RXQG3RZHU���/HT� �� �������� ������� ������� ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 �����������������������6RXQG3RZHU���/$HT� �� ������ ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 1� �� <
 ������������������������1� �� �������� �������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� �������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���
=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ����� ����� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� 5RXJKQHVV� �� <
 ����������������������5RXJKQHVV� �� ������ ���� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 �����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ��� ������ ������� ���

�� �� �� �� �� �� �� ��
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7DEOH���������3V\FKRDFRXVWLF���$QQR\DQFH����3$����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���%HLQJ���LQ���

WKH���6RXQG���4XDOLW\���]RQH����9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���$OO���'DWD����:HHNHQG���DQG���:HHNGD\�� ��

��

3$� �YDOXHV� �EHWZHHQ� ���� �WR� ���� �KDYH� ����� �WR�������SUREDELOLW\��WR��SODFH��GDWD��PHDVXUHPHQW��� � � � � � � � � � � � � � �

SRLQWV���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

��

��

��

������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� ������������������������3$QQR\DQFH� ��

3$���6HWWLQJ� �� )LWWHG���3UREDELOLW\�� 6(���)LW� �� ������&,� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� �������� �� ��������� �� �������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� �������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ���������������������� ��

��� �� ��������� �� ��������� �� ���������������������� ��

��� �� ��������� �� ��������� �� ���������������������� ��

��� �� ��������� �� �������� �� ���������������������� ��
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7DEOH���������/RXGQHVV����1����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���%HLQJ���LQ���WKH���6RXQG���4XDOLW\���

]RQH����9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���$OO���'DWD����:HHNHQG���DQG���:HHNGD\�� ��

��

/RXGQHVV� �YDOXHV� �EHWZHHQ� ���� �WR� ���� �KDYH� ����� �WR� ����� �SUREDELOLW\� �WR� �SODFH� �GDWD��� � � � � � � � � � � � � �

PHDVXUHPHQW���SRLQWV���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

��

��

��

��

��

��

��

������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� �����������������������1��

1���6HWWLQJ� �� )LWWHG���3UREDELOLW\� �� 6(���)LW� �� ������&,� ��

��� �� �������� �� ��������� �� ��������������������� ��

��� �� ��������� �� �������� �� ��������������������� ��

��� �� ��������� �� �������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� �������� �� ���������� �� ��������������������� ��

��� �� �������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ���������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��

��� �� �������� �� ��������� �� ��������������������� ��

��� �� ��������� �� �������� �� ��������������������� ��

��� �� �������� �� �������� �� ���������������������� ��

��� �� ��������� �� ��������� �� ���������������������� ��

��� �� ���������� �� ��������� �� ���������������������� ��
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7DEOH���������/RXGQHVV���0D[LPXP����1PD[����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���%HLQJ���LQ���WKH���

6RXQG���4XDOLW\���]RQH����9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���$OO���'DWD����:HHNHQG���DQG���:HHNGD\�� ��

��

/RXGQHVV� �PD[LPXP� ��1PD[�� �YDOXHV� �RI� ���� �WR� ���� �KDYH� ����� �WR� ����� �SUREDELOLW\� �WR��SODFH��� � � � � � � � � � � � � � �

GDWD���PHDVXUHPHQW���SRLQWV���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� �����������������������1PD[� ��

1PD[���6HWWLQJ� �� )LWWHG���3UREDELOLW\� �� 6(���)LW� �� ������&,� ��

��� �� ��������� �� �������� �� ��������������������� ��
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��� �� ��������� �� ��������� �� ��������������������� ��

���� �� ��������� �� ��������� �� ��������������������� ��

���� �� ��������� �� �������� �� ��������������������� ��

���� �� ��������� �� ��������� �� ��������������������� ��

���� �� ��������� �� �������� �� ��������������������� ��

���� �� ��������� �� ��������� �� ���������������������� ��

���� �� ��������� �� ��������� �� ���������������������� ��

���� �� �������� �� ��������� �� ���������������������� ��
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7DEOH���������/RXGQHVV���3HUFHQWLOH����1�����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���%HLQJ���LQ���WKH���

6RXQG���4XDOLW\���]RQH����9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���$OO���'DWD����:HHNHQG���DQG���:HHNGD\�� ��

��

/RXGQHVV��SHUFHQWLOH���1����YDOXHV��EHWZHHQ������WR������KDYH�������WR�������SUREDELOLW\��WR��SODFH��� � � � � � � � � � � � � � �

GDWD���PHDVXUHPHQW���SRLQWV���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

� ���

������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� �����������������������1�� ��

1����6HWWLQJ� �� )LWWHG���3UREDELOLW\�� 6(���)LW� �� ������&,� ��

��� �� ���������� �� ��������� �� ��������������������� ��

��� �� ��������� �� ��������� �� ��������������������� ��
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7DEOH���������:HLJKWHG���6RXQG���3RZHU���/HYHO����/$HT�3D����9DOXHV���WKDW���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���

%HLQJ���LQ���WKH���6RXQG���4XDOLW\���]RQH����9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���$OO���'DWD����:HHNHQG���DQG���

:HHNGD\�� ��

��

:HLJKWHG� �VRXQG� �SRZHU� �OHYHO� �YDOXHV� ��/$HT�3D�� �YDOXHV� �EHWZHHQ� ������ �3D� ������� �G%$���WR��� � � � � � � � � � � � �

������3D���������G%$���KDYH��D�������WR�������SUREDELOLW\��WR��SODFH��GDWD��PHDVXUHPHQW��SRLQWV��LQ��� � � � � � � � � � � � � � � �

WKH���6RXQG���4XDOLW\���]RQH��� ���

��

������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� ����������������������6RXQG3RZHU/$HT� ��

1���6HWWLQJ� �� )LWWHG���3UREDELOLW\� �� 6(���)LW� �� ������&,� ��

����� �� ��������� �� ���������� �� ��������������������� ��
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7KH��$OO��'DWD���:HHNHQG��DQG��:HHNGD\���KDV��D��VWURQJ��FRUUHODWLRQ��ZLWK��WKH��:HHNGD\��GDWD���� � � � � � � � � � � � � �

7KHUH� �LV� �QR� �VLJQLILFDQW� �UHODWLRQVKLS� �GLVFRYHUHG� �IURP� �WKH� �:HHNHQG� �GDWD� �SK\VLFDO��� � � � � � � � � � �

DWWULEXWHV�� �FODVVLFDO� �DWWULEXWHV�� �DQG� �VXSSRUWLQJ� �DFRXVWLFDO� �DWWULEXWHV� �GDWD� �ELQDU\� �ORJLVWLF��� � � � � � � � � �

UHJUHVVLRQ� �DJDLQVW� �ODFHPHQW� �RI� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �WZR�GLPHQVLRQDO��� � � � � � � � � �

VRXQGVFDSH��GLDJUDP���VHH��$SSHQGL[�������%HORZ��7DEOH������LV��WKH��ELQDU\��ORJLVWLF��UHJUHVVLRQ��� � � � � � � � � � � � �

DQDO\VLV��UHVXOWV��RI��:HHNGD\��GDWD��SK\VLFDO��DWWULEXWHV���FODVVLFDO��DWWULEXWHV���DQG��VXSSRUWLQJ��� � � � � � � � � � �

DFRXVWLFDO� �DWWULEXWHV� �GDWD� �WRZDUGV� �SODFHPHQW� �RI� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH��� � � � � � � � � � �

WZR�GLPHQVLRQDO���VRXQGVFDSH���GLDJUDP��� ���

7DEOH���������:HHNGD\���'DWD���%LQDU\���/RJLVWLF���5HJUHVVLRQ���$QDO\VLV��

������� ��

�� �� :((.'$<����'D\������ ��

5HVSRQVH� �� 3UHGLFWRUV� �� (48$7,21� �� &RHI� �� 6(���&RHI� �� =�YDOXH� �� 3�9DOXH� �� 9,)� ��

6RXQG���4XDOLW\���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ���������� ��������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� %�$� �� <
 ���������������������%�$� �� ������� ���� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� �������� ������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 76/9� �� <
 ���������������������76/9� �� �������� ������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ����������������������6RXQG3RZHU���/HT� �� �������� ������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ����������������������6RXQG3RZHU���/$HT� �� �������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1� �� <
 �����������������������1� �� �������� ������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 1�� �� <
 ������������������������1�� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ��������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���

�� �� �� �� �� �� �� ��

$QQR\LQJ���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ��������� ��������� ������ ������� ���
$QQR\LQJ���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������ ������ ����� ������� ���

$QQR\LQJ���=RQH� �� %�$� �� <
 ����������������������%�$� �� ������ ������ ������ ������� ���
$QQR\LQJ���=RQH� �� 3$� �� <
 ������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���
$QQR\LQJ���=RQH� �� 76/9� �� <
 ������������������������76/9� �� �������� �������� ����� ������� ���

$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ����������������������6RXQG3RZHU���/HT� �� ������� ������ ������� ������� ���
$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 �������������������6RXQG3RZHU���/$HT� �� ��� ������ ������ ������� ���

$QQR\LQJ���=RQH� �� 1� �� <
 ������������������������1� �� ������� ������� ������ ������� ���
$QQR\LQJ���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� �������� ������ ������� ���
$QQR\LQJ���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���

$QQR\LQJ���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������ ������ ������ ������� ���
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������� ��

$QQR\LQJ���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ������ ������ ������ ������� ���
$QQR\LQJ���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���

�� �� �� �� �� �� �� ��

3OHDVDQW���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ���������� ��������� ������� ������� ���
3OHDVDQW���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������� ������ ������ ������� ���
3OHDVDQW���=RQH� �� %�$� �� <
 ���������������������%�$� �� ������� ������ ������� ������� ���

3OHDVDQW���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���
3OHDVDQW���=RQH� �� 76/9� �� <
 �����������������������76/9� �� ��������� �������� ������ ������� ���

3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ���������������������6RXQG3RZHU���/HT� �� ������ ������� ������ ������� ���
3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ������������������6RXQG3RZHU���/$HT� �� ���� ������� ������� ������� ���
3OHDVDQW���=RQH� �� 1� �� <
 �����������������������1� �� �������� �������� ������� ������� ���

3OHDVDQW���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� ��������� ������� ������� ���
3OHDVDQW���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� ��������� ������� ������� ���

3OHDVDQW���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������� ������� ������� ���
3OHDVDQW���=RQH� �� 5RXJKQHVV� �� <
 ��������������������5RXJKQHVV� �� ������� ������� ������� ������� ���
3OHDVDQW���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ���������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������� ������ ������� ���

�� �� �� �� �� �� �� ��

8QHYHQWIXO���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ���������� ��������� ������� ������� ���
8QHYHQWIXO���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������� ������ ������� ������� ���

8QHYHQWIXO���=RQH� �� %�$� �� <
 �����������������%�$� �� ������ ������ ������� ������ ���
8QHYHQWIXO���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 76/9� �� <
 ������������������������76/9� �� ������� ������� ������ ������� ���

8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ������������������������6RXQG3RZHU���/HT� �� ������� ������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ����������������������6RXQG3RZHU���/$HT� �� ������� ������ ������� ������ ���

8QHYHQWIXO���=RQH� �� 1� �� <
 �������������������1� �� �������� �������� ������� ������� ���
8QHYHQWIXO���=RQH� �� 1PD[� �� <
 ����������������������1PD[� �� �������� �������� ������� ������ ���
8QHYHQWIXO���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���

8QHYHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������� ������ ������� ������� ���
8QHYHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 �������������������5RXJKQHVV� �� ����� ������ ���� ������� ���

8QHYHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���
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(YHQWIXO���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ��������� ��������� ������ ������� ���
(YHQWIXO���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������ ������ ������ ������� ���

(YHQWIXO���=RQH� �� %�$� �� <
 ������������������%�$� �� ����� ������ ������ ������ ���
(YHQWIXO���=RQH� �� 3$� �� <
 ����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���

(YHQWIXO���=RQH� �� 76/9� �� <
 �����������������������76/9� �� �������� ������� ������� ������� ���
(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �����������������������6RXQG3RZHU���/HT� �� �������� �������� ������� ������� ���
(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 ���������������������6RXQG3RZHU���/$HT� �� ������ ������� ������ ������ ���
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(YHQWIXO���=RQH� �� 1� �� <
 �������������������1� �� ������� ��������� ������ ������� ���
(YHQWIXO���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ������� ��������� ������ ������ ���

(YHQWIXO���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� ��������� ������� ������� ���
(YHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������ ������� ������ ������� ���
(YHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 ��������������������5RXJKQHVV� �� ���� ������� ��� ������� ���

(YHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 �����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������� ������ ������� ���
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2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ��������� ��������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������ ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� %�$� �� <
 ����������������������%�$� �� ������ ���� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 3$� �� <
 �������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���
=RQH���=RQH� �� 76/9� �� <
 �������������������������76/9� �� �������� ������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �����������������������6RXQG3RZHU���/HT� �� ������� ������� ������ ������ ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 6RXQG���3RZHU�������/$HT� �� <
 �����������������������6RXQG3RZHU���/$HT� �� ������� ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 1� �� <
 ������������������������1� �� ������� ������� ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� ������� ������ ������ ���

2XWVLGH���6RXQG���4XDOLW\���
=RQH���=RQH� �� 1�� �� <
 �������������������������1�� �� �������� �������� ����� ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������ ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ����� ������ ������ ������� ���

2XWVLGH���6RXQG���4XDOLW\���

=RQH���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ��������������������)OXFWXDWLRQ���6WUHQJWK� �� ���� ������ ������ ������� ���

�� �� �� �� �� �� �� ��
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5HJUHVVLRQ���HTXDWLRQ� ��
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7DEOH���������:HLJKWHG���6RXQG���3RZHU����/HYHO����/$HT����9DOXHV���3UHGLFW���'DWD���0HDVXUHPHQW���3RLQWV���%HLQJ���

LQ���WKH���2XWVLGH���6RXQG���4XDOLW\���]RQH����2XWVLGH���9LEUDQW�&DOP����4XDGUDQW���%DVHG���RQ���:HHNGD\���'DWD� ��

��

,I� �WKH� �ZHLJKWHG� �VRXQG� �SRZHU� �OHYHO� ��/$HT�� �YDOXH� �LV� �DERYH� �������3D���������G%$���LW� �KDV��D��� � � � � � � � � � � � � � � � �

���� �WR� ������ �FKDQFH� �WR� �SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV��LQ��WKH��2XWVLGH��6RXQG��4XDOLW\��� � � � � � � � � � � � � �

]RQH�� ��
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������� ��

5HJUHVVLRQ���HTXDWLRQ� ��

<
��� �����������������������6RXQG3RZHU/$HT� ��

1���6HWWLQJ� �� )LWWHG���3UREDELOLW\� �� 6(���)LW� �� ������&,� ��

����� �� �� �� �� �� �������������� ��

����� �� �� �� �� �� �������������� ��
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����� �� ��������� �� ���������� �� �������������������� ��
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7DEOH� ���� �VXPPDUL]HV� �WKH� �YDOXHV� �RI� �SUHGLFWLQJ� �IDFWRUV� �WKDW� �SUHGLFW� �GDWD� �PHDVXUHPHQW��� � � � � � � � � � � �

SRLQWV� �EHLQJ� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �DQG� �2XWVLGH� �6RXQG� �4XDOLW\� �]RQH� �RI� �$OO� �'DWD��� � � � � � � � � � � � � � �

�:HHNHQG���DQG���:HHNGD\����GDWD���DQG���:HHNGD\���GDWD��� ���

7DEOH���������6XPPDU\���RI���%LQDU\���/RJLVWLF���5HJUHVVLRQ���$QDO\VLV� ��

��

��

��
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������� ��

'D\� �� 7R���3UHGLFW� �� 3UHGLFWRU�V� �� 3�YDOXH� �� 3UHGLFW���9DOXH� �� 3UREDELOLW\� ��
$OO���'D\� �� 6RXQG���4XDOLW\� �� 3V\FKRDFRXVWLF���$QQR\DQFH����3$��� ����� �� ������ �� �������� ��
$OO���'D\� �� 6RXQG���4XDOLW\� �� /RXGQHVV����1�� �� ����� �� ������ �� �������� ��
$OO���'D\� �� 6RXQG���4XDOLW\� �� /RXGQHVV���0D[LPXP����1PD[�� �� ����� �� ������ �� �������� ��
$OO���'D\� �� 6RXQG���4XDOLW\� �� /RXGQHVV���3HUFHQWLOH����1��� �� ����� �� ������ �� �������� ��
$OO���'D\� �� 6RXQG���4XDOLW\� �� 6RXQG���3RZHU����/$HT�� �� ������ �� ���������� �� �������� ��
:HHNGD\� �� 6RXQG���4XDOLW\� �� 3V\FKRDFRXVWLF���$QQR\DQFH����3$��� ������ �� ������ �� ��������� ��
:HHNGD\� �� 6RXQG���4XDOLW\� �� /RXGQHVV����1�� �� ������ �� ������ �� �������� ��
:HHNGD\� �� 6RXQG���4XDOLW\� �� /RXGQHVV���0D[LPXP����1PD[�� �� ������ �� ������ �� �������� ��
:HHNGD\� �� 6RXQG���4XDOLW\� �� /RXGQHVV���3HUFHQWLOH����1��� �� ������ �� ������ �� ��������� ��
:HHNGD\� �� 6RXQG���4XDOLW\� �� 6RXQG���3RZHU����/$HT�� �� ������ �� ������ �� ������XS� ��

:HHNGD\� �� 2XWVLGH���6RXQG���
4XDOLW\� �� 3V\FKRDFRXVWLF���$QQR\DQFH����3$��� ������ �� ������ �� ��������� ��

:HHNGD\� �� 2XWVLGH���6RXQG���
4XDOLW\� �� /RXGQHVV����1�� �� ������ �� ������ �� �������� ��

:HHNGD\� �� 2XWVLGH���6RXQG���
4XDOLW\� ��

/RXGQHVV���0D[LPXP����1PD[�� �� ����� �� ������� �� ��������� ��

:HHNGD\� �� 2XWVLGH���6RXQG���
4XDOLW\� �� /RXGQHVV���3HUFHQWLOH����1��� �� ������ �� ������ �� �������� ��

:HHNGD\� �� 2XWVLGH���6RXQG���
4XDOLW\� �� 6RXQG���3RZHU����/$HT�� �� ������ �� ���������� �� ��������� ��
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5HODWLRQVKLS���EHWZHHQ���0HDVXUHPHQW���RQ���6LWH���DQG���7D[RQRP\���$QDO\VLV� ��

7R��DQDO\]H��WKH��UHODWLRQVKLS��EHWZHHQ��PHDVXUHPHQW��RQ��VLWH��DQG��WD[RQRP\��DQDO\VLV���KHDW��� � � � � � � � � � � �

PDSV��WKDW��DUH��PDGH��LQ��WKH��SUHYLRXV��VHFWLRQ��DQG��WD[RQRP\��QRWHV��DUH��XWLOL]HG���7D[RQRP\��� � � � � � � � � � � � � �

QRWHV���KRSH���WR���H[SODLQ���GLIIHUHQW���YDOXHV���RI���DFRXVWLF���LQGLFDWRUV���FRPSXWHG�� ��

� ���

D� &ODVVLFDO���$WWULEXWHV���ZLWK���7D[RQRP\���$QDO\VLV� ��

$�:HLJKWHG� �VRXQG� �SUHVVXUH� �OHYHO� �GDWD� �VKRZQ� �LQ� �)LJXUH� ����� �LV� �XVHG� �WR� �DQDO\]H� �WKH��� � � � � � � � � � � � � �

UHODWLRQ� �EHWZHHQ� �VRXQG� �SUHVVXUH� �OHYHO� �DQG� �WD[RQRP\�� �7KH� �SULPDU\� �UHDVRQ� �LV� �WKDW� �WKH��� � � � � � � � � � � � �

KXPDQ� �HDU� �LV� �VXEMHFWHG� �WR� �$�ZHLJKWHG� �IXQFWLRQ� �DQG� �WD[RQRP\� �DQDO\VLV� �LV� �FDUULHG� �RXW��� � � � � � � � � � � � �

EDVHG���RQ���WKH���UHVHDUFKHU¶V���SHUFHSWLRQ�� ��

��

3RLQWV���$����%������������������������������ �KDYH��WKH��KLJKHVW��VRXQG��SUHVVXUH��OHYHO��UHFRUGHG��RQ��� � � � � � � � � � � � � � � � �

2O\PSLF��9LOODJH���,W��KDV��D��UDQJH��RI������G%$��WR������G%$���7KH��GRPLQDWLQJ��QRLVH��RQ��SRLQWV���$���� � � � � � � � � � � � � � � � � �

�%�� ��� �DUH� �FRPLQJ� �IURP� �SHRSOH
V� �DFWLYLWLHV� �VXFK� �DV� �SHRSOH
V� �FRQYHUVDWLRQ� �DQG� �NLGV��� � � � � � � � � � � � �

VKRXWLQJ�� �:KLOH� �RWKHU� �QRLVHV� �VXFK� �DV� �WUDIILF� �QRLVH� �DQG� �GRJ� �EDUNLQJ� �SUHVHQW� �LQ� �WKH��� � � � � � � � � � � � � �

VRXQGVFDSH� �DV� �ZHOO���3RLQWV���������������������DUH��GRPLQDWHG��E\��WUDIILF��QRLVHV��MXGJLQJ��IURP��� � � � � � � � � � � � � � �

LWV��ORFDWLRQ��EHLQJ��FORVH��WR��WKH��PDLQ��URDG��DQG��SRLQW������EHLQJ��FORVH��DSSUR[LPDWLRQ��ZLWK��WKH��� � � � � � � � � � � � � � � �

LQWHUVHFWLRQ�� �3RLQWV� ���� �VRXQGVFDSH� �GRPLQDWHG� �E\� �SHRSOH� �FOHDQLQJ� �WKH� �ZLQGRZ��XVLQJ��D��� � � � � � � � � � � �

KLJK���ZDWHU���SUHVVXUH�� ��

��

3RLQWV�������������������������������������������������KDYH��D��VRXQG��SUHVVXUH��OHYHO��UDQJH��RI������G%$��� � � � � � � � � � � � � � � � � � � �

WR������G%$���3RLQWV�����DQG���� �DUH��GRPLQDWHG��E\��WUDIILF��QRLVHV��DQG��NLGV��VFUHDPLQJ���3RLQWV������� � � � � � � � � � � � � � � � �

LV� �GRPLQDWHG� �E\� �VRXQG� �EXVNLQJ�� �3RLQWV� ����� ����� ���� �DUH� �GRPLQDWHG� �E\� �ELUG� �VRQJV� �ZLWK��� � � � � � � � � � � � � � �

WUDIILF� �QRLVH� �LQ� �WKH� �EDFNJURXQG�� �3RLQWV� ����� ����� ���� �DUH� �GRPLQDWHG� �E\� �FRQVWUXFWLRQ� �DQG��� � � � � � � � � � � � � �

WUDIILF���QRLVH����3RLQW��������LV���GRPLQDWHG���E\���SHRSOH
V���FRQYHUVDWLRQ���DQG���IRRWVWHSV�� ��

��

3RLQWV������������������������������������������������������������������������KDYH��D��VRXQG��SUHVVXUH��OHYHO��� � � � � � � � � � � � � � � � � � � � �

UDQJH��RI������WR������G%$���3RLQWV�����������������������������������������������DUH��GRPLQDWHG��E\��SHRSOH��� � � � � � � � � � � � � � � � � � � � �

SDVVLQJ� �E\� �DQG� �SHRSOH� �WDONLQJ�� �3RLQWV� ���� �DQG� ���� �KDYH� �SHRSOH
V� �FRQYHUVDWLRQ� �DQG��ELUG��� � � � � � � � � � � � � �

FKLUSLQJ��DV��GRPLQDQW��VRXQGV���3RLQWV������DQG������KDYH��WUDIILF��QRLVH��DV��WKH��GRPLQDQW��VRXQG��� � � � � � � � � � � � � � �

VRXUFH��� ���

��

������� ��
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3RLQWV��������������������������DUH��WKH��TXLHWHVW��ZLWK��D��VRXQG��SUHVVXUH��UDQJH��RI������G%$��WR������� � � � � � � � � � � � � � � � � � �

G%$�� �$OO� �KDYH� �HTXDO� �VRXQG� �VRXUFHV� �FRPLQJ� �IURP� �SHRSOH�� �ELUG� �VRQJV�� �WUDIILF� �QRLVH� �DQG��� � � � � � � � � � � � � �

VN\WUDLQ��� ���

��

:+2� �ODEHOOHG� ���� �G%$� �DV� �D� �VHULRXV� �DQQR\DQFH� �VRXQG� �SUHVVXUH� �OHYHO� �UHFRUGHG� �RQ��� � � � � � � � � � � � �

RXWGRRU� �OLYLQJ� �DUHDV�� �)RU� �D� �KHDOWK\� �VRXQGVFDSH�� �:+2� �UHFRPPHQGHG� ���� �G%$� �DV� �WKH��� � � � � � � � � � � � �

PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �LQ� �RXWGRRU� �OLYLQJ� �DUHDV� ��� �7KH� �HQWLUH� �2O\PSLF� �9LOODJH��� � � � � � � � � � � � �

VRXQGVFDSH���H[FHHGV���WKH���:+2���UHTXLUHPHQW���IRU���D���KHDOWK\���VRXQGVFDSH��� ���

��

6RXQG� �VRXUFH� �IURP� �SHRSOH
V� �DFWLYLW\� �GRHV� �QRW� �DOZD\V� �SURGXFH� �WKH� �KLJKHVW� �VRXQG��� � � � � � � � � � � �

SUHVVXUH��OHYHO���,Q��WKH��2O\PSLF��9LOODJH��VRXQGVFDSH��DQDO\VLV���NLGV��VFUHDPLQJ���WUDIILF��QRLVH���� � � � � � � � � � � �

DQG� �FOHDQLQJ� �HTXLSPHQW� �UDLVHG� �WKH� �VRXQG� �SUHVVXUH� �OHYHO� �VLJQLILFDQWO\�� �+RZHYHU�� �LI� �WKH��� � � � � � � � � � � �

VRXQG��VRXUFH��LV��HTXDOO\��SUHVHQWHG��HYHQ��WKRXJK��WKHUH��LV��D��ORW��RI��VRXQG��VRXUFH��GLYHUVLW\��LW��� � � � � � � � � � � � � � � �

FDQ���VWLOO���SURGXFH���ORZHU���VRXQG���SUHVVXUH���OHYHO���RI���D���VRXQGVFDSH���

��

E� %LRSKRQ\�DQWURSKRQ\���5DWLR���ZLWK���7D[RQRP\���$QDO\VLV� ��

7KH� �ELRSKRQ\�DQWURSKRQ\��UDWLR��RI��2O\PSLF��9LOODJH��LV��SUHVHQWHG��LQ��)LJXUH�������7KH��FORVHU��� � � � � � � � � � � � �

WR�����ELRSKRQ\�DQWURSKRQ\��UDWLR���WKH��PRUH��QDWXUDO��VRXQG��VRXUFHV��H[LVW��LQ��WKH��VRXQGVFDSH���� � � � � � � � � � � � �

/LWHUDWXUH��UHYLHZ��GLG��QRW��VSHFLI\��D��FLW\��VWDQGDUG��IRU��UHFRPPHQGHG��ELRSKRQ\�DQWURSKRQ\��� � � � � � � � � � �

UDWLR� �YDOXHV�� �2O\PSLF� �9LOODJH� �KDV� �D� �UDQJH� �RI� �������WR��������ELRSKRQ\��WR��DQWURSKRQ\��UDWLR��� � � � � � � � � � � � � � �

YDOXHV���7R��FURVV��DQDO\]H��ELRSKRQ\�DQWURSKRQ\��UDWLR��ZLWK��WD[RQRP\���WD[RQRP\��QRWHV��DUH��� � � � � � � � � � �

XWLOL]HG�� ��

��

3RLQWV���������������������������������������������DUH��WKH��ORZHVW��ELRSKRQ\�DQWURSKRQ\��UDWLR��YDOXHV��� � � � � � � � � � � � � � � �

ZLWK� �D� �UDQJH� �RI� ������� �WR� �������� �7KHUH� �DUH� �VWLOO� �VLJQLILFDQW� �ELRSKRQ\� �YDOXHV� �WKDW� �H[LVW�� � � � � � � � � � � � � � �

MXGJLQJ� �IURP� �WKH� �UDWLR� �YDOXH�� �KRZHYHU� �WD[RQRP\� �DQDO\VLV� �UHSRUWHG� �WKDW� �SRLQWV� ��� �KDVV��� � � � � � � � � � � � �

GRPLQDWLQJ� �QRLVH� �IURP� �FURV� �DQG� �ELUG� �VRQJ�� �3RLQWV� ���� �DQG� ���� �DUH� �GRPLQDWHG� �E\��VRXQG��� � � � � � � � � � � � � � �

EXVNLQJ���ZKLOH��3RLQWV���������������������DUH��GRPLQDWHG��E\��SHRSOH��SDVVLQJ��E\��VRXQG���3RLQWV��� � � � � � � � � � � � � � �

��� �LV� �GRPLQDWHG� �E\� �HTXDO� �VRXQG� �RI� �FRQVWUXFWLRQ�� �WUDIILF� �QRLVH� �DQG� �SHRSOH� �SDVVLQJ� �E\���� � � � � � � � � � � � � �

3RLQWV��������LV���GRPLQDWHG���E\���WUDIILF���QRLVH� ��

��

3RLQWV� ��$�� ���� ���� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� �KDYH� �D� �UDQJH� �RI��� � � � � � � � � � � � � � � � � � � � �

ELRSKRQ\�DQWURSKRQ\� �UDWLR� �YDOXHV� �RI� ������� �WR� ������� �ZKLFK� �LQGLFDWHV� �VLJQLILFDQW��� � � � � � � � � �

SURSRUWLRQ��RI��ELRSKRQ\��HOHPHQW��LQ��WKH��VRXQGVFDSH���3RLQWV���$������������������������������������DUH��� � � � � � � � � � � � � � � � � �

������� ��
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FRQVLGHUHG� �OHVV��DQQR\LQJ���3RLQW���$��LV��GHVFULEHG��DV��D��VRXQGVFDSH��WKDW��LV��GRPLQDWHG��E\��� � � � � � � � � � � � � �

SHRSOH��DFWLYLW\���VRXQG��IURP��IRRG��WUXFNV��DQG��NLGV��VFUHDPLQJ���3RLQWV�������������DUH��VLPLODU��WR��� � � � � � � � � � � � � � � �

SRLQWV� ��$� �ZLWK� �SRLQWV� ��� �DQG� ��� �KDYLQJ� �KLJKHU� �WUDIILF� �QRLVH� �FRPLQJ��IURP��WKH��LQWHUVHFWLRQ���� � � � � � � � � � � � � � �

������� ��
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3RLQWV� ���� ����� ����� ���� �DUH� �GRPLQDWHG� �ZLWK� �SHRSOH
V� �FRQYHUVDWLRQ� �ZLWK� �QDWXUDO� �VRXQG��� � � � � � � � � � � � �

VRXUFHV��SUHVHQW��LQ��WKH��HQYLURQPHQW��DV��OHVV��GRPLQDWLQJ�� �3RLQWV����������������DUH��GRPLQDWHG��� � � � � � � � � � � � � �

ZLWK��QDWXUDO��VRXQG��VRXUFHV��IURP��ELUG��FKLUSLQJ��ZLWK��SHRSOH��SDVVLQJ��E\��DV��OHVV��GRPLQDWLQJ��� � � � � � � � � � � � � �

VRXQG�� �3RLQWV� ����� ����� ���� �DUH� �GRPLQDWHG� �E\��WUDIILF��QRLVHV��EXW��KDYLQJ��SHRSOH��VRXQG��DQG��� � � � � � � � � � � � � � �

QDWXUDO� �VRXQG� �SUHVHQW� �RQ� �WKH� �VRXQGVFDSH�� �,W� �VHHPV� �OLNH� �WKH� �SUHVHQFH� �RI� �WUDIILF��QRLVHV��� � � � � � � � � � � � � �

GRHV� �QRW� �JXDUDQWHH� �WR� �LQFUHDVH� �SV\FKRDFRXVWLF� �DQQR\DQFH� �YDOXHV� �VLJQLILFDQWO\�� �:KLOH��� � � � � � � � � �

WKH��SUHVHQFH��RI��QDWXUDO��VRXQG��FDQ��EH��VDLG��WR��UHGXFH��SV\FKRDFRXVWLF��DQQR\DQFH��YDOXHV��� � � � � � � � � � � � �

DV���VHYHUDO���SRLQWV���ZLWKLQ���WKLV���UDQJH���KDYH���FRQVLGHUDEOH���DPRXQWV���RI���QDWXUDO���VRXQG�� ��

��

3RLQWV� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���������������KDYH��WKH��ORZHVW��SV\FKRDFRXVWLF��� � � � � � � � � � � � � � � � � �

DQQR\DQFH��YDOXHV��LQ��2O\PSLF��9LOODJH��ZLWK��D��UDQJH��RI������WR�������7KHVH��GDWD��PHDVXUHPHQW��� � � � � � � � � � � � � � �

SRLQWV� �DUH� �VXSSRVHGO\� �SRLQWV� �ZLWK� �WKH� �JUHDWHVW� �SOHDVDQWQHVV� �LQ� �2O\PSLF� �9LOODJH��� � � � � � � � � � �

DFFRUGLQJ� �WR� �SV\FKRDFRXVWLF� �DQQR\DQFH� �WKHRU\�� �3RLQWV� ���� ���� ����� ������������������������������� � � � � � � � � � � � � � �

DQG� ���� �DUH� �GRPLQDWHG� �PRVWO\� �E\� �VRXQG� �VRXUFHV� �IURP� �FRQYHUVDWLRQ�� �SHRSOH� �WDONLQJ���� � � � � � � � � � � �

SHRSOH� �ELNLQJ� �RQ� �WKH� �2O\PSLF� �9LOODJH� �WUDLO� �FRPELQHG� �ZLWK� �QDWXUDO� �VRXQG� �LQ� �WKH��� � � � � � � � � � � � �

EDFNJURXQG�� �3RLQWV� ���� �DQG� ���� �DUH� �KLJKO\� �GRPLQDWHG� �ZLWK� �VRXQG� �EXVNLQJ�� �3RLQW� ���� �LV��� � � � � � � � � � � � � �

GRPLQDWHG��E\��ELUG��VRQJV��ZLWK��SHRSOH��FRQYHUVLQJ��LQ��WKH��EDFNJURXQG���7KHVH��SRLQWV��VKRZ��� � � � � � � � � � � � �

WKDW� �HYHQ� �WKRXJK� �FRQYHUVDWLRQ���SHRSOH��WDONLQJ��DUH��WKH��GRPLQDWLQJ��VRXQG��VRXUFHV��LQ��WKH��� � � � � � � � � � � � �

HQYLURQPHQW���LI��LW��LV��NHSW��ZLWKLQ��FHUWDLQ��SV\FKRDFRXVWLF��SDUDPHWHUV���LW��FDQ��VWLOO��KDYH��D��ORZ��� � � � � � � � � � � � � � �

SV\FKRDFRXVWLF� �DQQR\DQFH� �UDWLQJ�� �8QLIRUPLW\� �RI� �VRXQG� �EXVNLQJ� �DQG� �SUHVHQFH� �RI� �ELUG��� � � � � � � � � � �

VRQJ���DOVR���SURYHG���D���ORZ���SV\FKRDFRXVWLF���DQQR\DQFH���UDWLQJ��� ���

��

3V\FKRDFRXVWLF� �DQQR\DQFH� �PHDVXUHPHQW� �UHVXOWV� �VHHPHG� �WR� �EH� �DOLJQHG� �ZLWK� �WKH��� � � � � � � � � �

WD[RQRP\��DQDO\VLV���+LJK��SV\FKRDFRXVWLF��DQQR\DQFH��YDOXHV��FRUUHVSRQG��ZLWK��XQSOHDVDQW��� � � � � � � � �

VRXQG� �VRXUFHV� �VXFK� �DV� �SHRSOH� �FOHDQLQJ� �WKH� �EXLOGLQJ�� �WUDIILF� �QRLVH�� �FRQVWUXFWLRQ�� �/RZ��� � � � � � � � � � � �

SV\FKRDFRXVWLF� �DQQR\DQFH� �YDOXHV� �FRUUHVSRQG� �ZLWK� �SOHDVDQW� �VRXQG� �VRXUFHV� �VXFK� �DV��� � � � � � � � � �

QDWXUDO���VRXQG����ELUG���VRQJ����DQG���VRXQG���EXVNLQJ��� ���

��

H� 7HPSRUDO���6RXQG���/HYHO���9DULDQFH���ZLWK���7D[RQRP\���$QDO\VLV� ��

7HPSRUDO� �VRXQG� �OHYHO� �YDULDQFH� ��76/9���LV��SUHVHQWHG��LQ��)LJXUH�������7HPSRUDO��VRXQG��OHYHO��� � � � � � � � � � � � �

YDULDQFH� �LV� �FURVV� �DQDO\]HG� �ZLWK� �WD[RQRP\� �DQDO\VLV� �E\� �XWLOL]LQJ� �WD[RQRP\� �QRWHV�� �7KH��� � � � � � � � � � � �

KLJKHU� �WKH� �YDOXH� �RI� �76/9�� �WKH� �KLJKHU� �WKH� �DPRXQW� �RI� �WUDIILF� �QRLVH� �SUHVHQW� �ZLWKLQ� �WKH��� � � � � � � � � � � � � � �

VRXQGVFDSH�� �/LWHUDWXUH� �UHYLHZ� �GRHV� �QRW� �ILQG� �VSHFLILF� �76/9� �YDOXHV� �UHTXLUHG� �IRU� �WKH��� � � � � � � � � � � �

KHDOWK\���FLW\����2O\PSLF���9LOODJH���KDV���D���UDQJH���RI���76/9���YDOXHV���RI�������WR��������� ��

������� ��
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��

3RLQWV� ����� ����� ����� ���� �DUH� �WKH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �ZLWK� �WKH� �KLJKHVW� �76/9� �YDOXHV��� � � � � � � � � � � � � � �

UDQJLQJ� �IURP� ������ �WR� ������� �3RLQW� ���� �DFFRUGLQJ� �WR� �WD[RQRP\� �DQDO\VLV� �LV� �GRPLQDWHG� �E\��� � � � � � � � � � � � � �

VRXQG� �EXVNLQJ� �QRLVH� �ZLWK� �OHVV� �GRPLQDWLQJ� �QRLVH� �FRPLQJ� �IURP� �GRJ� �EDUNLQJ�� �ORXG� �EDQJ��� � � � � � � � � � � � �

IURP��LQVWDOODWLRQ���WUDIILF��QRLVH��DQG��QDWXUDO��VRXQG���3RLQWV�����������DQG������DUH��GRPLQDWHG��E\��� � � � � � � � � � � � � � �

WUDIILF���QRLVHV���DQG���FRUUHVSRQG���WR���KLJK���76/9���YDOXHV�� ��

��

3RLQWV���%�����������������KDYH��76/9��YDOXHV��UDQJLQJ��IURP������WR�������3RLQWV���%��LV��GRPLQDWHG��� � � � � � � � � � � � � � � � �

ZLWK� �NLGV� �VFUHDPLQJ�� �SHRSOH� �DFWLYLWLHV� �DQG� �IRRG� �WUXFN� �QRLVH��ZLWK��WUDIILF��QRLVH��SUHVHQW��LQ��� � � � � � � � � � � � � �

WKH� �EDFNJURXQG�� �3RLQWV� ���� �DQG� ���� �DUH� �DOVR� �GRPLQDWHG� �E\� �SHRSOH��DFWLYLW\��QRLVHV���WKHUH��� � � � � � � � � � � � � �

DUH��VRPH��NLGV��VFUHDPLQJ��LQ��SRLQW�������3RLQWV������KDV��WUDIILF��QRLVH��DV��WKH��GRPLQDWLQJ��VRXQG��� � � � � � � � � � � � � � � �

VRXUFH���,W��VHHPV��OLNH��DQ��XQHYHQWIXO��VRXQGVFDSH��VXFK��DV��NLGV��VFUHDPLQJ��DOVR��UDLVHV��WKH��� � � � � � � � � � � � � �

YDOXH���RI���76/9��� ���

��

3RLQWV���$������������������������������������������������������������������������KDYH��76/9��YDOXHV��UDQJLQJ��� � � � � � � � � � � � � � � � � � � � �

IURP� ����� �WR� ������� �3RLQWV� ��$� �LV� �GRPLQDWHG� �E\� �SHRSOH� �DFWLYLW\� �DQG� �FRQYHUVDWLRQ� �ZLWK��� � � � � � � � � � � � � �

SUHVHQFH��RI��QDWXUDO��VRXQG��EXW��VWLOO��KDV��WUDIILF��QRLVH��LQ��WKH��EDFNJURXQG���3RLQWV�������������������� � � � � � � � � � � � � � � � �

���� ����� ����� ����� ����� ����� ���� �DQG������KDYH��FORVH��DSSUR[LPDWLRQ��WR��WKH��URDG��RU��LQWHUVHFWLRQ��� � � � � � � � � � � � � � � � �

DQG��KDYH��WUDIILF��QRLVH��DV��SDUW��RI��WKH��VRXQGVFDSH���+RZHYHU���WKH��SUHVHQFH��RI��RWKHU��VRXQG��� � � � � � � � � � � � � � �

VRXUFHV� �DQG� �WKH��DPRXQW�����VWUHQJWK��RI��WUDIILF��QRLVH��LQ��WKHVH��SRLQWV��NHSW��WKH��76/9��YDOXHV��� � � � � � � � � � � � � � � �

ORZ� �DV� �RI� �2O\PSLF� �YLOODJH� �76/9� �YDOXHV��UDQJH���3RLQWV��������������DUH��GRPLQDWHG��E\��SHRSOH��� � � � � � � � � � � � � � � �

DFWLYLW\��VRXQG��VRXUFHV��DORQJ��WKH��2O\PSLF��9LOODJH��WUDLO���WKXV��WKH��76/9��YDOXHV��UHFRUGHG��DUH��� � � � � � � � � � � � � �

QRW���KLJK�� ��

��

3RLQWV���������������������������������������������������������������������KDYH��WKH��ORZHVW��76/9��YDOXHV��LQ��� � � � � � � � � � � � � � � � � � � � �

2O\PSLF� �9LOODJH� �ZLWK� �D� �UDQJH� �RI� ��� �WR� ������ �3RLQWV� ���� ���� ���� �DQG������KDYH��SUR[LPLW\��WR��WKH��� � � � � � � � � � � � � � � � � � �

URDG� �DQG� �LQWHUVHFWLRQ�� �KRZHYHU� �WKH� �PRVW� �GRPLQDQW� �VRXQG� �VRXUFHV� �DUH� �FRPLQJ� �IURP��� � � � � � � � � � � �

SHRSOH
V� �DFWLYLWLHV�� �6DPH� �ZLWK� �SRLQWV� ����� ����� ����� ����� ����� ����� ����� ����� ���� �WKDW� �DUH��� � � � � � � � � � � � � � � �

GRPLQDWHG��E\��SHRSOH��DFWLYLWLHV��DORQJ��WKH��2O\PSLF��9LOODJH��WUDLO���3RLQWV������KDV��RWKHU��VRXQG��� � � � � � � � � � � � � �

VRXUFHV� �EXW� �QRW� �WUDIILF� �QRLVH� �WKDW� �LV� �GRPLQDWLQJ� �WKH� �VRXQGVFDSH� ��SHRSOH� �FOHDQLQJ� �WKH��� � � � � � � � � � � � �

EXLOGLQJ���XVLQJ���KLJK���SUHVVXUH���ZDWHU�����3RLQWV��������DQG��������DUH���GRPLQDWHG���E\���ELUG���VRQJV��� ���

��

7KH��FURVV��DQDO\VLV��EHWZHHQ��76/9��DQG��WD[RQRP\��DQDO\VLV��SURYHG��WKDW��76/9��LV��DFFXUDWH��� � � � � � � � � � � � �

WR��SUHGLFW��WKH��DPRXQW��RI��WUDIILF��QRLVH��SUHVHQW��LQ��WKH��VRXQGVFDSH���+RZHYHU���WR��HYDOXDWH��D��� � � � � � � � � � � � � � �

������� ��
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KHDOWK\� �FLW\� �WKH� �DQDO\VLV� �RI� �VRXQGVFDSH� �FDQQRW� �EH� �MXVW� �FRQFOXGHG� �IURP� �76/9� �YDOXHV��� � � � � � � � � � � � �

VLQFH� �WUDIILF� �QRLVH� �GRHV� �QRW� �JXDUDQWHH� �SOHDVDQWQHVV� �RU� �DQQR\DQFH�� �$��VRXQGVFDSH��FDQ��� � � � � � � � � � � �

KDYH��D��KLJK��76/9��DQG��VWLOO��EH��SOHDVDQW��LI��RWKHU��SOHDVDQW��VRXQG��VRXUFHV���VRXQG��EXVNLQJ���� � � � � � � � � � � � � � �

PXVLF����H[LVW���LQ���FRQMXQFWLRQ���ZLWK���WUDIILF���QRLVH��� ���

��

I� 6SHFWUDO���*UDYLW\���&HQWHU���ZLWK���7D[RQRP\���$QDO\VLV� ��

6SHFWUDO� �JUDYLW\� �FHQWHU� ��6*&�� �LV� �SUHVHQWHG� �LQ� �)LJXUH� ����� �7KH� �FURVV� �DQDO\VLV� �EHWZHHQ��� � � � � � � � � � � � �

6*&� �DQG� �WD[RQRP\� �DQDO\VLV� �LV� �XWLOL]LQJ� �WKH� �WD[RQRP\� �QRWHV� �GDWD�� �6*&� �LV� �DQ��DFRXVWLF��� � � � � � � � � � � � � �

LQGLFDWRU��WR��PHDVXUH��WKH��GRPLQDQW��IUHTXHQF\��ZLWKLQ��D��VRXQGVFDSH���/LWHUDWXUH��UHYLHZ��GLG��� � � � � � � � � � � �

QRW� �ILQG� �UHFRPPHQGHG� �6*&� �YDOXHV� �IRU� �D� �KHDOWK\� �FLW\� �EXW� �VWDWLQJ� �WKDW� �ORZ� �6*&� �YDOXHV��� � � � � � � � � � � � � � �

LQGLFDWHV� �ORZ� �IUHTXHQF\� �VRXQG� �ZKLFK� �LV� �QRW� �GHVLUDEOH� �WR� �KXPDQ� �HDU��DQG��KHDOWK���,Q��WKLV��� � � � � � � � � � � � � � �

FDVH�� �2O\PSLF� �9LOODJH� �KDV� �D� �UDQJH� �RI� �6*&� �YDOXHV� �RI� ������ �+]� �WR� ������ �+]�� �2O\PSLF��� � � � � � � � � � � � � � � �

YLOODJH���VRXQGVFDSH���LV���GRPLQDWHG���E\���WKH���ORZHU���HQG���RI���6*&���YDOXHV���UDWLQJ�� ��

��

3RLQWV� ��$�� ���� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� �KDYH� �WKH� �ORZHVW� �6*&��� � � � � � � � � � � � � � � � � � � � �

YDOXHV��ZLWK��D��UDQJH��RI��������+]��WR��������+]���7KH��GHILQLWLRQ��RI��ORZ��IUHTXHQF\��LV��IUHTXHQF\��� � � � � � � � � � � � � � � � �

XQGHU�������+]���7KLV��GRHV��QRW��QHFHVVDULO\��PHDQ��WKDW��WKHVH��SRLQWV��DUH��KDUPIXO��IRU��KXPDQ��� � � � � � � � � � � � � � �

HDU��DQG��ZHOO�EHLQJ��MXVW��EDVHG��RQ��WKH��6*&��YDOXHV���3RLQWV���$�������������������������������������������� � � � � � � � � � � � � � � � � � � �

��� �DUH� �GRPLQDWHG� �E\� �WKH� �SHRSOH� �DFWLYLW\� �VRXQG� �VRXUFHV� �RQ� �WKH� �2O\PSLF� �9LOODJH� �WUDLO���� � � � � � � � � � � � � �

3RLQWV������DQG������DUH��GRPLQDWHG��E\��VRXQG��EXVNLQJ���3RLQWV����������������DUH��GRPLQDWHG��E\��� � � � � � � � � � � � � � � �

WUDIILF� �QRLVH� �DQG� �FRQVWUXFWLRQ� �ZLWK� �VRPH� �EDFNJURXQG� �QRLVH� �RI� �ELUG� �VRQJ� �DQG� �SHRSOH��� � � � � � � � � � � � �

FRQYHUVDWLRQ�� ��

��

3RLQWV���%�����������������������������������������������������������������KDYH��6*&��YDOXHV��ZLWK��D��UDQJH��� � � � � � � � � � � � � � � � � � � � �

RI� ������ �+]� �WR� ������ �+]�� �3RLQWV� ��%�� ���� ���� ����� ����� ���� �DUH� �GRPLQDWHG� �E\� �KXPDQ� �DFWLYLW\��� � � � � � � � � � � � � � � � � �

QRLVHV��RU��DQWURSKRQ\��QRLVH���3RLQWV������DQG������DUH��GRPLQDWHG��E\��ELUG��VRQJV��ZLWK��SRLQW������� � � � � � � � � � � � � � � �

KDV� �WUDIILF� �QRLVH� �GRPLQDWLQJ� �WKH� �VRXQGVFDSH� �DV� �ZHOO�� �3RLQWV� ������������������������������DUH��� � � � � � � � � � � � � � � �

GRPLQDWHG���E\���WUDIILF���QRLVH��� ���

��

3RLQWV� ����� ����� ����� ����� ����� ���� �KDYH� �6*&� �YDOXHV� �ZLWK� �D� �UDQJH� �RI� ������ �+]� �WR� ������ �+]���� � � � � � � � � � � � � � � � � � �

3RLQWV������KDV��HTXDO��VRXQG��IURP��SHRSOH��DFWLYLW\���QDWXUDO��VRXQGV��DQG��WUDIILF��QRLVH���3RLQWV��� � � � � � � � � � � � � �
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3RLQW� �����KDV��������+]��DQG��SRLQW������KDV��������+]���3RLQW������LV��GRPLQDWHG��E\��VRXQG��IURP��� � � � � � � � � � � � � � � � � �

SHRSOH� �FOHDQLQJ� �WKH� �EXLOGLQJ� �XVLQJ� �KLJK� �ZDWHU� �SUHVVXUH� �DQG� �SRLQW� ���� �LV� �GRPLQDWHG� �E\��� � � � � � � � � � � � � �

FRQVWUXFWLRQ���QRLVH���DQG���DLUSODQHV�� ��

��

6*&��DYHUDJHG��VRXQG��VRXUFH��IUHTXHQF\��SUHVHQW��LQ��WKH��VRXQG��VFDSH��EXW��IDLOHG��WR��LGHQWLI\��� � � � � � � � � � � � � �

WKH� �TXDQWLW\� �RI� �VRXQG� �VRXUFH� �SUHVHQW� �LQ� �D� �VRXQGVFDSH�� �,W� �GRHV� �QRW� �GHVFULEH� �WKH��� � � � � � � � � � � � � �

FKDUDFWHULVWLFV� �RI� �WKH� �VRXQGVFDSH� �DFFXUDWHO\� �DV� �ZHOO�� �,W� �KDV� �PHDQLQJ� �ZKHQ� �FRPELQHG��� � � � � � � � � � � �

ZLWK��RWKHU��DFRXVWLF��LQGLFDWRUV���+LJKHU��VRXQG��IUHTXHQF\��FDQQRW��EH��WUDQVODWHG��DV��SOHDVDQW��� � � � � � � � � � � �

VRXQG���)RU��H[DPSOH��SRLQW������LV��GRPLQDWHG��E\��VRXQG��FRPLQJ��IURP��D��KLJK��ZDWHU��SUHVVXUH��� � � � � � � � � � � � � � �

ZKLFK� �LV� �DQ� �DQQR\LQJ� �VRXQG� �EXW� �LW� �KDV� �KLJK� �IUHTXHQF\� �DQG� �SRLQW� ���� �LV� �GRPLQDWHG� �E\��� � � � � � � � � � � � � � � �

FRQVWUXFWLRQ���QRLVH���DQG���DLUSODQH���QRLVHV���ZKLFK���DUH���DOVR���DQQR\LQJ���VRXQGV�� ��

��

5HODWLRQVKLS���EHWZHHQ���6XUYH\���RQ���6LWH���DQG���7D[RQRP\���$QDO\VLV� ��

7D[RQRP\��GDWD��LV��DQDO\]HG��TXDOLWDWLYHO\��WR��REWDLQ��ILQGLQJV��RI��ZKLFK��VRXQG��VRXUFH��DIIHFWV��� � � � � � � � � � � � �

WKH��6RXQG��4XDOLW\��]RQH���6HH��)LJXUH��������(DFK��VRXQG��VRXUFH��LQ��SDUWLFXODU��VRXQGVFDSH��LV��� � � � � � � � � � � � � �

FDWHJRUL]HG��LQWR��WKUHH��VFRULQJ��VFDOHV��ZLWK�����EHLQJ��GRPLQDQW���JUHHQ�������LV��D��OHVV��GRPLQDQW��� � � � � � � � � � � � � � �

VRXUFH���UHG���DQG�����LV��EDFNJURXQG��QRLVH���\HOORZ����7KHUH��DUH������GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � � � �

�������WKDW��DUH��ORFDWHG��LQ��WKH��6RXQG��4XDOLW\��DQG������GDWD��PHDVXUHPHQW��SRLQWV���������WKDW��� � � � � � � � � � � � � � �

DUH���ORFDWHG���LQ���WKH���RXWVLGH���RI���6RXQG���4XDOLW\�� ��
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WDEXODWHG� �WR� �VHH��LI��D��VRXQG��VRXUFH��SUHGLFWV��D��ORFDWLRQ��EHLQJ��LQ��WKH��6RXQG��4XDOLW\��]RQH���� � � � � � � � � � � � � � � �

7KH��FDOFXODWHG��UHVXOW��LV��WKHQ��ZHLJKWHG��ZLWK��WKH��SHUFHQWDJH��RI��GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � � �

LQ��WKH��6RXQG��4XDOLW\��]RQH���������DQG��2XWVLGH��6RXQG��4XDOLW\��]RQH���������GLYLGHG��E\��WKH�� � � � � � � � � � � � � � �

WRWDO� �VRXQG� �VRXUFH� �YDOXH� �LQ� �HDFK��6RXQG��4XDOLW\��]RQH��DQG��2XWVLGH��6RXQG��4XDOLW\��]RQH��� � � � � � � � � � � � � �

DQG���PXOWLSOLHG���E\������������WR���SURYLGH���HDVLHU���FRPSDULVRQ���YDOXHV�� ��
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4XDOLW\��]RQH���WKLV��FDQ��EH��VHHQ��LQ��7DEOH������EHORZ���6RXQG��4XDOLW\��]RQH��KDV��D��WRWDO��RI�������� � � � � � � � � � � � � � � � � �
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6RXQG���6RXUFH� �� 2XWVLGH���6RXQG���4XDOLW\���=RQH�� 6RXQG���4XDOLW\���=RQH�� 7RWDO� ��

:LQG� �� ��� ��� ���

:LOGOLIH� �� ���� ���� ����

:DWHU� �� ��� ��� ���

'RPHVWLF���$QLPDO� �� ���� ���� ����

1RQ���0RWRULVHG���9HKLFOH� �� ���� ���� ����

5RDGZD\���7UDIILF� �� ���� ���� ����

5DLO���7UDIILF� �� ��� ��� ����

0DULQH���7UDIILF� �� ��� ��� ���

$LU���7UDIILF� �� ��� ���� ����

)RRWVWHSV� �� ���� ���� ����

&RQVWUXFWLRQ� �� ��� ���� ����

9HQWLODWLRQ� �� ��� ��� ���

'RPHVWLF���0DFKLQH� �� ��� ��� ���

5HFUHDWLRQ� �� ��� ��� ���

(OHFWULFDO���,QVWDOODWLRQ� �� ��� ��� ���

9RLFH���6SHHFK� �� ���� ���� ����

9RLFH���6LQJLQJ� �� ��� ��� ����

9RLFH���/DXJKWHU� �� ���� ���� ����

0XVLF� �� ��� ���� ����

2WKHU���+XPDQ� �� ��� ��� ���

727$/� �� ����� ����� �����
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6FRUH� �� 2XWVLGH���6RXQG���4XDOLW\� �� 6RXQG���4XDOLW\� �� ��

��������%DFNJURXQG� �� ��� ��� ��
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SUHGLFWV���GDWD���PHDVXUHPHQW���SRLQWV���WR���EH���LQ���WKH���6RXQG���4XDOLW\���]RQH�� ��

7DEOH���������:LQG���6RXQG���7D[RQRP\���$QDO\VLV� ��
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:DWHU� �VRXQG� �DQDO\VLV� �LV� �VKRZQ� �LQ� �7DEOH� ����� �7KH� �2XWVLGH� �6RXQG� �4XDOLW\� �]RQH� �KDV� �D��� � � � � � � � � � � � � � �
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GDWD���PHDVXUHPHQW���SRLQWV���WR���EH���ORFDWHG���XQGHU���WKH���6RXQG���4XDOLW\���]RQH�� ��
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7RWDO� ��
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��������%DFNJURXQG� �� ��� ��� ���
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6FRUH� �� 2XWVLGH���6RXQG���4XDOLW\�� 6RXQG���4XDOLW\� �� ��
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'RPHVWLF� �DQLPDO� �VRXQG� �DQDO\VLV� �LV� �VKRZQ� �LQ� �7DEOH� ����� �'RPHVWLF��DQLPDO��VRXQG��VRXUFH��� � � � � � � � � � � � �
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��������/HVV���'RPLQDQW���������������'RPLQDQW� �� ���� ���� ��

�6FRUH���IURP���
����[�������RI���'DWD���LQ���6RXQG���4XDOLW\���RU���2XWVLGH���6RXQG���4XDOLW\�������7RWDO���6RXQG���6RXUFH���LQ���
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:DWHU� �� ��� ����� ���� ���� 2XWVLGH���6RXQG���4XDOLW\� ��

'RPHVWLF���$QLPDO���
�'RJ���%DUNLQJ�� �� ���� ����� ���� ����� 2XWVLGH���6RXQG���4XDOLW\� ��

1RQ�0RWRUL]HG���
9HKLFOH����%LF\FOH�� ��

���� ����� ���� ����� 6RXQG���4XDOLW\� ��

5RDGZD\���7UDIILF� �� ���� ����� ���� ����� $OPRVW���VDPH� ��

5DLO���7UDIILF� �� ���� ���� ���� ����� 6RXQG���4XDOLW\� ��

0DULQH���7UDIILF� �� ���� ��� ���� ��� $OPRVW���VDPH� ��

$LU���7UDIILF� �� ���� ���� ���� ����� 6RXQG���4XDOLW\� ��

)RRWVWHSV� �� ���� ����� ��� ����� 6RXQG���4XDOLW\� ��

&RQVWUXFWLRQ� �� ���� ���� ���� ����� 6RXQG���4XDOLW\� ��

9HQWLODWLRQ� �� ��� ��� ���� ����� 6RXQG���4XDOLW\� ��

5HFUHDWLRQ����)RRG���
7UXFNV�� ��

��� ����� ��� ��� 2XWVLGH���6RXQG���4XDOLW\� ��

(OHFWULFDO���
,QVWDOODWLRQ� ��

��� ��� ���� ��� $OPRVW���VDPH� ��

9RLFH���6SHHFK� �� ���� ����� ���� ����� $OPRVW���VDPH� ��

9RLFH���6LQJLQJ� �� ���� ����� ���� ���� 2XWVLGH���6RXQG���4XDOLW\� ��

9RLFH���/DXJKWHU� �� ��� ����� ��� ����� $OPRVW���VDPH� ��

0XVLF� �� ���� ���� ���� ����� 6RXQG���4XDOLW\� ��

2WKHU���+XPDQ� �� ���� ���� ���� ��� 2XWVLGH���6RXQG���4XDOLW\� ��

0LQLPXP���
%DFNJURXQG� �� �� ��

0LQLPXP���/HVV���
'RPLQDQW�������
'RPLQDQW� ��

�� ��

0HGLXP���
%DFNJURXQG� ��

����� ��
0HGLDQ���/HVV���
'RPLQDQW�������
'RPLQDQW� ��

���� ��

0D[LPXP���
%DFNJURXQG� ��

���� ��
0D[LPXP���/HVV���
'RPLQDQW�������
'RPLQDQW� ��

���� ��
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�� 'LVFXVVLRQ� ��

7KLV� �UHVHDUFK� �DLPV� �WR� �LQYHVWLJDWH� �VXLWDEOH� �DFRXVWLF� �SDUDPHWHUV� �IRU� �WKH� �6RXQG� �4XDOLW\��� � � � � � � � � � � �

EHQFKPDUN� �VWDQGDUG� �LQ� �WKH� �(FRFLW\� �IUDPHZRUN�� �,Q� �DGGLWLRQ� �WR� �WKH� �FXUUHQW� �PXQLFLSDO��� � � � � � � � � � � �

SUDFWLFHV� �WKDW� �UHJXODWH� �VRXQG� �LQ� �WKH� �IRUP� �RI� �PD[LPXP� �VRXQG� �SUHVVXUH��OHYHO���WKHUH��DUH��� � � � � � � � � � � � � �

VHYHUDO��RWKHU��DFRXVWLF��LQGLFDWRUV��WKDW��GHILQH��FKDUDFWHULVWLFV��RI��WKH��VRXQG���7KH��DFRXVWLFDO��� � � � � � � � � � � �

LQGLFDWRUV��LQYHVWLJDWHG��LQ��WKLV��UHVHDUFK��DUH��EDODQFHG��VRXQGVFDSH���QRUPDOL]HG��GLIIHUHQFH��� � � � � � � � � �

VRXQGVFDSH��LQGH[��DQG��ELRSKRQ\�DQWURSKRQ\��UDWLR����SV\FKRDFRXVWLF��DQQR\DQFH���WHPSRUDO��� � � � � � � �

VRXQG� �OHYHO� �YDULDQFH�� �DQG� �VSHFWUDO� �JUDYLW\� �FHQWHU�� �7RWDO� �RI� ���� �VXUYH\� �UHVSRQVHV� �ZHUH��� � � � � � � � � � � � �

FROOHFWHG� �RQ� �VLWH� �GXULQJ� �ILHOG� �PHDVXUHPHQWV�� �7KH� �ILHOG� �PHDVXUHPHQWV� �ZHUH� �REWDLQHG��� � � � � � � � � � �

IURP��������GDWD���PHDVXUHPHQW���SRLQWV�� ��

��

,W� �ZDV� �GLVFRYHUHG� �WKDW� �WKHUH� �LV� �D� �VWURQJ� �FRUUHODWLRQ� �EHWZHHQ� �ZHLJKWHG� �VRXQG� �SUHVVXUH��� � � � � � � � � � � � �

OHYHO� ��/$HT�� �DQG� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$�� �DQG� �EHWZHHQ� �SV\FKRDFRXVWLFV��� � � � � � � � �

DQQR\DQFH���3$���DQG��ORXGQHVV��SDUDPHWHUV���7KHUH��LV��VWURQJ��FRUUHODWLRQ��EHWZHHQ��VSHFWUDO��� � � � � � � � � � �

JUDYLW\� �FHQWHU� ��6*&�� �DQG� �ELRSKRQ\�DQWURSKRQ\� ��%�$��� �EHWZHHQ� �QRUPDOL]HG� �GLIIHUHQFH��� � � � � � � � �

VRXQGVFDSH� �LQGH[� ��1'6,�� �DQG� �ELRSKRQ\�DQWURSKRQ\� ��%�$�� �UDWLR�� �,Q� �WKH� �SULQFLSDO��� � � � � � � � � �

FRPSRQHQW��DQDO\VLV��LW��LV��VKRZQ��WKDW��6*&���1'6,���%�$��UDWLR���6KDUSQHVV��DUH��SODFHG��FORVH��� � � � � � � � � � � � � �

WRJHWKHU�� ��

��

7KH� �PHWKRGRORJ\� �KLJKOLJKWV� �WKH� �XWLOL]DWLRQ� �RI� �WULDQJXODWLRQ� �PHWKRGV� �E\� �FURVV� �DQDO\VLV��� � � � � � � � � � �

EHWZHHQ�� �PHDVXUHPHQW� �RQ� �VLWH�� �VXUYH\� �RQ� �VLWH� �DQG� �QDUUDWLYH� �LQWHUYLHZ� �ZRUNVKRSV��� � � � � � � � � � �

SHUIRUPHG� �E\� �WKH� �UHVHDUFKHU�� �7R� �LGHQWLI\� �WKH� �UHODWLRQVKLS� �EHWZHHQ� �PHDVXUHPHQW� �DQG��� � � � � � � � � � �

VXUYH\� �UHVXOWV�� �UHJUHVVLRQ� �DQDO\VLV� �LV� �WKH� �EULGJH�� �,Q� �WKH� �WZR�GLPHQVLRQ� �VRXQGVFDSH��� � � � � � � � � � �

GLDJUDPV� �WKHUH� �DUH� ��� �TXDGUDQWV� �LQ� �ZKLFK� �GDWD� �PHDVXUHPHQW� �SRLQWV� �DUH� �ORFDWHG�� �� � � � � � � � � � � �

5HVHDUFKHUV� �VXJJHVWHG� �D� �]RQH� �ZLWKLQ��WKH��9LEUDQW�&DOP��TXDGUDQW��DV��WKH��6RXQG��4XDOLW\��� � � � � � � � � � � �

JRDO��IRU��D��KHDOWK\��(FRFLW\���5HJUHVVLRQ��DQDO\VLV��GHWHUPLQHG��ZKLFK��DFRXVWLF��LQGLFDWRU��EHVW��� � � � � � � � � � � �

SUHGLFWHG� �D� �PHDVXUHPHQW� �ORFDWLRQ��WR��OD\��LQ��WKLV��VSHFLILF��VRXQGVFDSH��]RQH���&RPSDULVRQ��� � � � � � � � � � � �

EHWZHHQ� �WKH� �WD[RQRP\� �QRWHV� �DQG� �KHDW� �PDS� �RI� �HDFK� �DFRXVWLF� �LQGLFDWRU� �IDFLOLWDWHG��� � � � � � � � � � � �

LQYHVWLJDWLRQ� �RI� �WKH� �UHODWLRQVKLS� �EHWZHHQ� �PHDVXUHPHQW� �RQ� �VLWH� �DQG� �WD[RQRP\�� �7KH��� � � � � � � � � � �

QXPEHU� �RI� �VRXQG� �VRXUFHV� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �YHUVXV� �WKH� �QXPEHU� �RI� �VRXQG��� � � � � � � � � � � � � �

VRXUFHV� �RXWVLGH� �WKH� �6RXQG� �4XDOLW\� �]RQH� �ZDV� �LQYHVWLJDWHG� �EHWZHHQ� �WKH� �VXUYH\� �UHVXOWV��� � � � � � � � � � � �

DQG���WD[RQRP\���FDWHJRUL]DWLRQ�� ��

��

������� ��
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)ROORZLQJ��WKH��VXUYH\��UHVXOW��DQDO\VLV��������RI��WKH��GDWD��PHDVXUHPHQW��SRLQWV��DUH��ORFDWHG��LQ��� � � � � � � � � � � � � �

WKH��6RXQG��4XDOLW\��]RQH���7KLV��PHDQV��WKH��PDMRULW\��RI��2O\PSLF��9LOODJH��FDQ��EH��GHVFULEHG��DV��� � � � � � � � � � � � � � �

SOHDVDQW��� ���

��
)LJXUH���������9LVXDOL]DWLRQ���RI���'DWD���0HDVXUHPHQW���3RLQWV���,QFOXGHG���DQG���([FOXGHG���IURP���6RXQG���4XDOLW\���

=RQH� ��

��

)ROORZLQJ� �WKH� �ELQDU\� �ORJLVWLF� �UHJUHVVLRQ� �DQDO\VLV�� �LW� �LV� �GHWHUPLQHG� �WKDW� �SV\FKRDFRXVWLF��� � � � � � � � � � �

DQQR\DQFH� �GDWD� �LQ� �$OO� �'DWD� ��:HHNHQG� �DQG� �:HHNGD\�� �VKRZV� �D� �VWURQJ� �FRUUHODWLRQ��� � � � � � � � � � � �

�S�YDOXH��HTXDOV��WR���������ZLWK��WKH��6RXQG��4XDOLW\��]RQH���7KH��GDWD��REWDLQHG��IURP��:HHNGD\��� � � � � � � � � � � � � �

GDWD� �VKRZV� �D� �S�YDOXH� �RI� ��������ZKLFK��LV��D��VWURQJHU��FRUUHODWLRQ��EHWZHHQ��SV\FKRDFRXVWLF��� � � � � � � � � � � � �

DQQR\DQFH� �DQG� �6RXQG� �4XDOLW\� �]RQH�� �6SHFLILFDOO\�� �LI� �WKH� �SV\FKRDFRXVWLF� �DQQR\DQFH��� � � � � � � � � �

YDOXHV��IDOO��EHWZHHQ������DQG������WKHUH��LV��D��KLJKHU��FKDQFH��WKDW��WKH��PHDVXUHPHQW��SRLQWV��ZLOO��� � � � � � � � � � � � � � � �

EH� �SODFHG� �LQ� �WKH� �6RXQG� �4XDOLW\��]RQH��ZKLFK��FDQ��EH��GHVFULEHG��DV��YLEUDQW���SOHDVDQW���DQG��� � � � � � � � � � � � � � �

FDOP���7KLV��VWDWHPHQW� �LV� �VXSSRUWHG��E\��WKH��LQYHUWHG��DQDO\VLV��RI��WKH��GDWD��DJDLQVW��2XWVLGH��� � � � � � � � � � � � � �

6RXQG� �4XDOLW\� �]RQH� �GDWD� �ZKHUH� �WKH� �SUHGLFWRU� �LV� �DOVR� �SV\FKRDFRXVWLF� �DQQR\DQFH� �GDWD��� � � � � � � � � � � �

WKDW���KDV���D���S�YDOXH���RI�����������RQ���:HHNGD\���GDWD���DQDO\VLV��� ���

��

7D[RQRP\� �DQDO\VLV� �SURYHG� �WKDW� �WKHUH� �LV� �D� �FRUUHODWLRQ� �EHWZHHQ� �SV\FKRDFRXVWLF�� � � � � � � � � �

DQQR\DQFH��YDOXHV��ZLWK��WKH��DFWLYLW\� �RFFXUULQJ��DW��WKDW��SDUWLFXODU��SRLQW���3RLQWV��������������������� � � � � � � � � � � � � � �

���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� �KDYH� �ORZ� �SV\FKRDFRXVWLF��� � � � � � � � � � � � � � � � � �

DQQR\DQFH��YDOXHV��ZKLFK��VRXQGVFDSHV��FRQVLVW��RI��VRXQG��VRXUFHV��IURP��ELUG��VRQJV���ZDWHU���� � � � � � � � � � � �

������� ��

• • 
• 

Outside Quality 
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Day 3. Weekday 
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VRXQG� �EXVNLQJ�� �ELF\FOH�� �SHRSOH� �IRRWVWHSV�� �ZLQG� ��6HH� �)LJXUH� ����� �)LJXUH� ����� �7DEOH� ������� � � � � � � � � � � � �

7DEOH� ������ �6SHFLILFDOO\� �SRLQWV� ����� ����� ���� �KDYH� �KLJK� �VRXQG� �EXVNLQJ� �QRLVH� �ZKHUH��� � � � � � � � � � � � �

UHVSRQGHQWV� �RI� �WKH� �VXUYH\��UHSRUWHG��WKH��VRXQGVFDSH��DW��WKHVH��GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � �

DV��SOHDVDQW��ZKLOH��WKH��UHVHDUFKHU��UHSRUWHG��WKDW��SRLQWV���������DQG������DUH��KLJKO\��FRQWDLQHG��� � � � � � � � � � � � � �

VRXQG� �EXVNLQJ� �QRLVH�� �7KH� �SV\FKRDFRXVWLF� �DQQR\DQFH� �YDOXH� �EHWZHHQ� �DOO� �WKHVH� �WKUHH��� � � � � � � � � � �

SRLQWV� �DUH� ����� ���� �DQG� ���� �UHVSHFWLYHO\�� �ZKLFK� �DFFRUGLQJ� �WR� �6RXQG� �4XDOLW\� �ELQDU\��� � � � � � � � � � � � �

UHJUHVVLRQ� �DQDO\VLV� �FRQVLGHUHG� �WKH� �UDQJH��QHHGHG��IRU��SV\FKRDFRXVWLF��DQQR\DQFH��WR��IDOO��� � � � � � � � � � �

XQGHU� �WKH� �6RXQG� �4XDOLW\� �]RQH�� �7KLV� �VXJJHVWV� �WKDW� �FRQWH[WXDO� �PDVNLQJ� �KDV� �SRVLWLYH��� � � � � � � � � � � �

UHVSRQVHV���7KH��H[LVWHQFH��RI��SOHDVDQW��VRXQG��EXVNLQJ��SRVVLEO\��PDVNHG��RU��UHPRYHG��IRFXV��� � � � � � � � � � � �

DZD\� �IURP� �WKH� �SHRSOH
V� �FRQYHUVDWLRQ� �QRLVH�� �IRRWVWHSV� �DQG� �RWKHU� �QRLVHV�� �WKXV� �VKLIWLQJ��� � � � � � � � � � � �

KXPDQ���SHUFHSWLRQ���WR���UDWH���WKHVH���GD\V���PHDVXUHPHQW���SRLQWV���DV���SOHDVDQW�� ��

��

%LF\FOH�� �UDLO� �WUDIILF�� �DLU� �WUDIILF�� �IRRWVWHSV�� �FRQVWUXFWLRQ�� �DQG� �YHQWLODWLRQ� �LQGHSHQGHQWO\��DUH��� � � � � � � � � � �

W\SLFDOO\��FRQVLGHUHG��WR��EH��QRLVH��RU��XQZDQWHG��VRXQG��EXW��FROOHFWLYHO\��SODFH��WKH��ORFDWLRQ��RQ��� � � � � � � � � � � � � �

6RXQG� �4XDOLW\� �]RQH�� �7KLV� �PD\� �EH� �H[SODLQHG� �E\� �WKH� �FRQFHSW� �RI� �/R�)L� �VRXQGVFDSH� �DQG��� � � � � � � � � � � � � �

+L�)L� �VRXQGVFDSH�� �,W� �LV� �SRVVLEOH� �WKDW� �WKH� �H[LVWHQFH� �RI� �ELF\FOH�� �UDLO� �WUDIILF�� �DLU� �WUDIILF���� � � � � � � � � � � � � �

IRRWVWHSV�� �FRQVWUXFWLRQ�� �DQG� �YHQWLODWLRQ� �QRLVHV�� �LQGHSHQGHQWO\� �XQZDQWHG� �VRXQG���� � � � � � � �

FROOHFWLYHO\� �SODFHG� �WKH� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �+L�)L� �VRXQGVFDSH�� �ZKHUH� �WKH��� � � � � � � � � � �

FRPELQDWLRQ��RI��DOO��WKHVH��VRXQGV��DUH��IRUPLQJ��D��EDFNJURXQG��QRLVH��LQ��D��ZD\��ZKHUH��SHRSOH��� � � � � � � � � � � � � � �

DUH���VWLOO���DEOH���WR���FRPPXQLFDWH���ZLWKRXW���DQ\���LQWHUYHQWLRQ���IURP���WKHVH���QRLVHV�� � �� �

��

3RLQWV� ��%�� ���� ����� ����� ����� ����� ����� ����� ���� �KDYH� �KLJK� �SV\FKRDFRXVWLF� �DQQR\DQFH� �YDOXHV��� � � � � � � � � � � � � � �

ZKLFK� �VRXQGVFDSHV� �FRQVLVW� �RI� �VRXQG� �VRXUFHV� �IURP� �SHRSOH� �FOHDQLQJ� �WKH� �EXLOGLQJ�� �IRRG��� � � � � � � � � � � �

WUXFNV���FRQVWUXFWLRQ��QRLVH��DQG��WUDIILF��QRLVH���WKXV��SODFLQJ��WKHVH��GDWD��PHDVXUHPHQW��SRLQWV��� � � � � � � � � � � �

RXWVLGH���WKH���6RXQG���4XDOLW\���]RQH����6HH���)LJXUH���������)LJXUH���������7DEOH���������7DEOH��������� ���

��

&HUWDLQ��SRLQWV��VXFK��DV��SRLQWV���$����%�����������������������DQG������DUH��PDUNHG��DV��2XWVLGH��6RXQG��� � � � � � � � � � � � � � � � � � �

4XDOLW\� �]RQHV�� �WKHVH� �DUHDV� �DUH� �SOD]DV� �ZKHUH� �SHRSOH� �XVXDOO\� �VLW� �DQG� �KDQJ� �IRU� �D� �ORQJ��� � � � � � � � � � � � � � �

SHULRG� �RI� �WLPH�� �,Q� �WKH��UHYLHZ��RI��WKH��VRXQGVFDSH��WD[RQRP\���7DEOH��������SRLQWV���$����%�������� � � � � � � � � � � � � � � �

DQG� ��� �ZHUH� �GRPLQDWHG� �E\� �NLGV� �VFUHDPLQJ� �DQG� �SHRSOH� �WDONLQJ�� �PDQ\��RWKHU��QRLVHV��H[LVW��� � � � � � � � � � � � � �

VXFK� �DV� �WUDIILF�� �VRXQG� �EXVNLQJ�� �IRRG� �WUXFNV� �JHQHUDWRU�� �GRJ� �EDUNLQJV� �DQG� �ELF\FOHV� �WKDW��� � � � � � � � � � � � �

SODFH� �WKHVH� �SRLQWV� �RXW� �IURP� �WKH� �6RXQG� �4XDOLW\� �]RQH�� �6RXQGVFDSH� �WD[RQRP\� �DQDO\VLV��� � � � � � � � � � � �

VXPPDU\� �VXJJHVWHG� �WKDW� �IRRG� �WUXFN� �VRXQG� �DQG� �GRJ� �EDUNLQJ� ��GRPHVWLF� �DQLPDOV�� �FDQ��� � � � � � � � � � � �

SODFH��GDWD��PHDVXUHPHQW��SRLQWV��LQ��WKH��2XWVLGH��6RXQG��4XDOLW\��]RQH���3RLQWV���$����%����������� � � � � � � � � � � � � � �

������� ��
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���� �������������KDYH��WKH��KLJKHVW��VRXQG��SUHVVXUH��OHYHOV��RI��WKH��2O\PSLF��9LOODJH��VRXQGVFDSH���� � � � � � � � � � � � � � �

ZKLFK��DUH��ZLWKLQ��WKH��UDQJH��RI������G%$��WR������G%$���$FFRUGLQJ��WR��PXQLFLSDO��UHJXODWLRQ���WKLV��� � � � � � � � � � � � � � � �

H[FHHGV� �WKH� ���� �G%$� �PD[LPXP� �RXWGRRUV�� �3RLQWV� ��%�� ��� �DQG� ���� �H[FHHG� �WKH� ��������� � � � � � � � � � � � � �

SV\FKRDFRXVWLF���DQQR\DQFH���UDQJH���DQG���DUH���ORFDWHG���RXWVLGH���WKH���6RXQG���4XDOLW\���]RQH��� ���

��

3RLQWV����������DQG������KDYH��FRQVLGHUDEO\��KLJK��WUDIILF��QRLVH��GXH��WR��LWV��PHDVXUHPHQW��ORFDWLRQV��� � � � � � � � � � � � � � �

EHLQJ� �LQ� �FORVH� �SUR[LPLW\� �WR� �LQWHUVHFWLRQV� �ZKHUH� �FDUV� �DUH��DFFHOHUDWLQJ��DQG��GHFHOHUDWLQJ���� � � � � � � � � � � �

3RLQWV�����DQG�����KDYH��D��ODUJH��SURSRUWLRQ��RI��NLG��VFUHDPLQJ��QRLVHV���7KHVH��SRLQWV��IDOO��XQGHU��� � � � � � � � � � � � � � � �

WKH� �2XWVLGH� �6RXQG� �4XDOLW\� �]RQH�� �7KH\� �KDYH� ���� �G%$�� ���� �G%$� �DQG� ���� �G%$� �VRXQG��� � � � � � � � � � � � � � �

SUHVVXUH� �OHYHOV� �UHVSHFWLYHO\��ZKLFK��H[FHHG��WKH��PXQLFLSDO��UHJXODWLRQ��RI������G%$���6SHFWUDO��� � � � � � � � � � � �

*UDYLW\� �&HQWUH� ��6*&���YDOXHV��RI��������+]���������+]��DQG��������+]��UHVSHFWLYHO\��H[SODLQHG� �� � � � � � � � � � � � � �

WKH��DPRXQW��RI��ORZ��IUHTXHQFLHV��DW��WKHVH��GDWD��PHDVXUHPHQW��SRLQWV���(YHQ��WKRXJK��6*&��LV��� � � � � � � � � � � � � �

XVHIXO��WR��DYHUDJH��WKH��IUHTXHQFLHV��RI��VRXQG��VRXUFH��ZLWKLQ��RQH��VRXQGVFDSH���LW��LV��PLVVLQJ��� � � � � � � � � � � � � �

WKH��FDSDELOLW\��WR��LGHQWLI\��VLQJOH��HYHQWV��QRLVH��WKDW��FDQ��EH��SHUFHLYHG��DV��DQQR\LQJ��DW��WLPHV��� � � � � � � � � � � � � � �

ZKHQ� �SDUWLFLSDQWV� �ILOOHG��WKH��VXUYH\���)RU��H[DPSOH���LW��KDV��RQH��HYHQW��RI��NLG��VFUHDPLQJ��DQG��� � � � � � � � � � � � � � �

SDUWLFLSDQWV� �UDWHG� �WKH� �GDWD� �PHDVXUHPHQW� �SRLQW� �DV� �XQSOHDVDQW� �WKXV� �SXWWLQJ� �WKH� �GDWD��� � � � � � � � � � � �

PHDVXUHPHQW� �SRLQW� �RQ� �WKH� �2XWVLGH� �6RXQG� �4XDOLW\� �]RQH�� �+RZHYHU�� �LQ� �6*&� �FDOFXODWLRQ��� � � � � � � � � � � �

WKLV� �IUHTXHQF\� �VLQNV� �ZLWKLQ� �WKH� �DYHUDJH� �RYHUDOO� �IUHTXHQF\� �DQG� �ORVHV� �WKH� �FDSDELOLW\� �WR��� � � � � � � � � � � � �

H[SODLQ��WKLV��VLQJOH��HYHQW��VFHQDULR���,Q��DGGLWLRQ���WKH��SV\FKRDFRXVWLF��DQQR\DQFH��YDOXHV��DQG��� � � � � � � � � � � �

WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH� �DUH� �QRW� �RQ� �WKH� �ZRUVW� �UDWLQJ� �IRU� �WKHVH� �SRLQWV�� �LQ� �IDFW��� � � � � � � � � � � � � � �

SV\FKRDFRXVWLF� �DQQR\DQFH� �YDOXHV� �IRU� �SRLQWV� ��� �DQG�����DUH��ZLWKLQ��WKH��UDQJH��ZKHUH��WKHVH��� � � � � � � � � � � � � �

GDWD� �PHDVXUHPHQW� �SRLQWV� �FRXOG� �IDOO� �XQGHU� �6RXQG� �4XDOLW\� �]RQH�� �ZKLOH� �SRLQW� ���� �KDV� ������ � � � � � � � � � � � � �

SV\FKRDFRXVWLF� �YDOXHV�� �%DVHG� �RQ� �WKH� �OLWHUDWXUH� �UHYLHZ�� �GDWD� �PHDVXUHPHQW� �SRLQWV� �ZLWK��� � � � � � � � � � �

KLJK� �DFWLYLW\� �RI� �YHKLFOHV� �DFFHOHUDWLQJ� �DQG� �GHFHOHUDWLQJ� �UDLVHG� �WKH� �WHPSRUDO� �VRXQG� �OHYHO��� � � � � � � � � � � �

YDULDQFH�� �+RZHYHU�� �LQ� �WKH� �DQDO\VLV� �SRLQWV� ���� ���� �DQG� ���� �WHPSRUDO� �VRXQG��OHYHO��YDULDQFH��� � � � � � � � � � � � � �

�76/9�� �YDOXHV� �IDOO� �XQGHU� �WKH� �ORZHVW� �76/9� �UDQN�� �7KH� �DVVXPSWLRQ� �LV� �EHFDXVH� �WKHUH� �DUH��� � � � � � � � � � � � � �

RWKHU� �GDWD� �PHDVXUHPHQW� �SRLQWV� �ZLWK� �KLJKHU� �76/9� �YDOXHV� �DQG� �SRLQWV� ��� �DQG� ��� �GR� �QRW��� � � � � � � � � � � � � � �

HQWLUHO\��FRQVLVW��RI��WUDIILF��QRLVHV��EXW��DOVR��NLG��VFUHDPLQJ���,Q��WKLV��FDVH���76/9��LV��SURYHG��WKDW��� � � � � � � � � � � � � � � �

LW� �FDQQRW� �EH� �WKH� �RQO\� �DFRXVWLF� �LQGLFDWRU� �VXSSRUWLQJ� �6RXQG� �4XDOLW\� �RU� �PD[LPXP� �VRXQG��� � � � � � � � � � � � �

SUHVVXUH� �OHYHO�� �VLQFH� �D� �VRXQGVFDSH� �PD\� �FRQWDLQ� �PDQ\� �VRXQG� �VRXUFHV�� �ZKLOH� �76/9� �LV��� � � � � � � � � � � � �

VSHFLILFDOO\���XVHG���WR���FDOFXODWH���WUDIILF���QRLVH���DQQR\DQFH�� ��

��

3RLQW� ���� �LV� �FORVH� �WR� �WKH��LQWHUVHFWLRQV��DQG��SRLQWV�����������������DQG������KDYH��D��UHDOO\��FORVH��� � � � � � � � � � � � � � � � � �

SUR[LPLW\� �ZLWK� �WKH� �URDG� �DQG� �DFFRUGLQJ� �WR� �VRXQG� �WD[RQRP\� �DQDO\VLV� �KDYH� �D� �KLJK��� � � � � � � � � � � � �

������� ��
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SURSRUWLRQ� �RI� �VRXQG� �VRXUFHV� �FRPLQJ� �IURP� �WUDIILF��QRLVHV���7KXV���WKHVH��SRLQWV��DUH��ORFDWHG��� � � � � � � � � � � � �

RXWVLGH��RI��WKH��6RXQG��4XDOLW\��]RQH���7KH��VRXQG��SUHVVXUH��OHYHO��DW��WKHVH��SRLQWV��DUH������G%$���� � � � � � � � � � � � � � � �

����G%$�������G%$�������G%$��DQG������G%$��WKDW��H[FHHG��PXQLFLSDO��UHJXODWLRQ��PD[LPXP��VRXQG��� � � � � � � � � � � � � � �

SUHVVXUH� �OHYHO� �VLJQLILFDQWO\�� �3V\FKRDFRXVWLF� �DQQR\DQFH� �YDOXHV� �DUH� ����� ����� ����� ����� ������ � � � � � � � � � � �

UHVSHFWLYHO\� �ZKLFK� �WKH� �PDMRULW\� �DUH� �IDOOLQJ� �DERYH� �WKH� �����UHFRPPHQGHG��SV\FKRDFRXVWLF��� � � � � � � � � � �

YDOXHV��IRU��GDWD��PHDVXUHPHQW��SRLQWV��WR��EH��LQ��6RXQG��4XDOLW\��]RQH���76/9��YDOXHV��DUH���������� � � � � � � � � � � � � � �

��� ������� ������� ������ �UHVSHFWLYHO\�� �2QO\� �SRLQWV� ���� �DQG� ���� �IDOO� �XQGHU��WKH��ZRUVW��UDQN��76/9��� � � � � � � � � � � � � � � �

YDOXHV���UHFRUGHG���DPRQJ���DOO���GDWD���PHDVXUHPHQW���SRLQWV���RI���2O\PSLF���9LOODJH�� ��

��

3RLQW� ���� �LV� �QRW� �LQFOXGHG� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �GHVSLWH� �LW� �EHLQJ� �D� �FRXUW\DUG� �DQG��� � � � � � � � � � � � � � � �

VKLHOGHG� �IURP� �WKH� �URDG�� �LW� �KDV� �D� �KLJK� �RWKHU� �KXPDQ� �DFWLYLW\��QRLVHV���SHRSOH��FOHDQLQJ��WKH��� � � � � � � � � � � � � � �

EXLOGLQJ��XVLQJ��KLJK��SUHVVXUH��ZDWHU��VSUD\���DW��WLPHV��RI��PHDVXUHPHQW��WKDW��LV��DOVR��SURYHG��E\��� � � � � � � � � � � � � � �

VRXQGVFDSH��WD[RQRP\��DQDO\VLV��LQ��7DEOH�������7KH��SV\FKRDFRXVWLF��DQQR\DQFH��YDOXH��LV������� � � � � � � � � � � �

ZKLFK� �LV� �VHFRQG� �KLJKHVW� �LQ� �WKH� �HQWLUH� �2O\PSLF� �9LOODJH� �VRXQGVFDSH� �DQG� �RXWVLGH� �WKH��� � � � � � � � � � � � �

SV\FKRDFRXVWLF��DQQR\DQFH��YDOXHV��UDQJH��RI����������7KH��VRXQG��SUHVVXUH��OHYHO��RI������G%$��� � � � � � � � � � � � �

VXSSRUWHG� �WKH� �VWDWHPHQW� �E\� ���� �G%$� �SRLQWV� �H[FHHGLQJ� �WKH� �UHFRPPHQGHG� �PXQLFLSDO��� � � � � � � � � � �

UHJXODWLRQ���$W��WKLV��SRLQW���WKH��GDWD��PHDVXUHPHQW��SRLQW��LV��KLJKO\��GRPLQDWHG��E\��VRXQG��IURP��� � � � � � � � � � � � � �

SHRSOH� �FOHDQLQJ� �WKH� �EXLOGLQJ�� �)RU� �WKLV� �VWDWHPHQW� �WKH� �YDOXH� �RI� �QRUPDOL]HG� �GLIIHUHQFH��� � � � � � � � � � � �

VRXQGVFDSH� �LQGH[� ��1'6,�� �DQG� �ELR�DQWURSKRQ\� �UDWLR� �VKRXOG��EH��DW��WKH��ERWWRP��UDQN���$V��D��� � � � � � � � � � � � � �

UHVXOW�� �WKH� �1'6,� �DQG� �ELR�DQWURSKRQ\� �UDWLR� �YDOXHV� �DUH� �QRW� �RQ� �WKH� �ERWWRP� �UDQN� �EXW� �YHU\��� � � � � � � � � � � � � � �

JRRG� �UDQN���7KLV��TXHVWLRQHG��WKH��YDOLGLW\��RI��1'6,��DQG��ELR�DQWURSKRQ\��UDWLR��WR��EH��XVHG��DV��� � � � � � � � � � � � � � �

DFRXVWLF���LQGLFDWRUV���VXSSRUWLQJ���6RXQG���4XDOLW\�� ��

��

3RLQWV���$����%������������������������������������������DUH��ORFDWHG��E\��WKH��ZDWHU��HGJH��DQG��SOD]DV���RQH��� � � � � � � � � � � � � � � � � � � � �

PD\� �H[SHFW� �YLVXDO� �ELDV� �WR� �IDYRU� �WKLV� �ORFDWLRQ�� �+RZHYHU�� �FHUWDLQ� �QRLVH� �VXFK� �DV� �NLGV��� � � � � � � � � � � � � �

VFUHDPLQJ� �RU� �QRLV\� �KXPDQ� �DFWLYLWLHV� �KDSSHQLQJ� �GXULQJ� �GDWD� �PHDVXUHPHQWV� �UHFRUGLQJ��� � � � � � � � � �

DQG� �VXUYH\� �FROOHFWLRQ� �FDQ� �SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �RXWVLGH� �WKH� �6RXQG� �4XDOLW\��� � � � � � � � � � � �

]RQH�� �7KH� �UHVXOW� �RI� �D� �UDWLQJ� �DW� �D� �FHUWDLQ� �SRLQW� �KHDYLO\� �GHSHQGV� �RQ� �WKH� �VRXQGVFDSH��� � � � � � � � � � � � � � �

DFWLYLWLHV��WKDW��KDSSHQHG��DW��WKDW��SDUWLFXODU��WLPH���2QH��ZD\��WR��UHGXFH��WKH��HUURU��DQG��LPSURYH��� � � � � � � � � � � � � � �

GDWD� �VDPSOLQJ� �LV� �WR� �UHSHDW� �WKH� �GDWD� �FROOHFWLRQ� �PHWKRG� �RQ� �GLIIHUHQW� �GD\V��ZLWK��WKH��VDPH��� � � � � � � � � � � � � � �

ZHDWKHU����WHPSHUDWXUH���DQG���KXPLGLW\�� ��

��

,Q� �DGGLWLRQ� �WR� �SV\FKRDFRXVWLF� �DQQR\DQFH� ��3$��� �ORXGQHVV� �PD[LPXP� ��1PD[��� �DQG��� � � � � � � � � �

ORXGQHVV� �SHUFHQWLOH� ��1��� �SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �6RXQG� �4XDOLW\� �DQG��� � � � � � � � � � � �

������� ��
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2XWVLGH� �6RXQG��4XDOLW\��]RQHV���/RXGQHVV���1����ORXGQHVV��PD[LPXP���1PD[���DQG��ORXGQHVV��� � � � � � � � � � �

SHUFHQWLOH� ��1��� �DUH� �XVHG� �LQ� �SV\FKRDFRXVWLF� �DQQR\DQFH� �FDOFXODWLRQ�� �0DWUL[� �SORWV� �DQG��� � � � � � � � � � �

SULQFLSDO� �FRPSRQHQWV� �VKRZQ� �LQ� �)LJXUHV� ������� �LQGLFDWH� �WKDW� �WKHUH� �LV� �D� �VLJQLILFDQW��� � � � � � � � � � � �

FRUUHODWLRQ� �EHWZHHQ� �SV\FKRDFRXVWLF� �DQQR\DQFH� �DQG� �ORXGQHVV� ��1��� �ORXGQHVV� �PD[LPXP��� � � � � � � � �

�1PD[��� �DQG� �ORXGQHVV� �SHUFHQWLOH� ��1���� �&RPELQLQJ� �GDWD� �FROOHFWHG� �RQ� �$OO� �'DWD� �DQDO\VLV��� � � � � � � � � � � �

DQG� �:HHNGD\� �GDWD�� �WKH� �YDOXHV� �RI� �ORXGQHVV� ��1��� �ORXGQHVV� �PD[LPXP� ��1PD[��� �DQG��� � � � � � � � � � � �

ORXGQHVV��SHUFHQWLOH���1����VKRXOG��KDYH��D��UDQJH��RI������������������DQG���������UHVSHFWLYHO\��WR��� � � � � � � � � � � � � �

SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �ZLWK� �SUREDELOLW\� �RI� ����� �WR��� � � � � � � � � � � � � �

������� ���

��

,Q��WHUPV��RI��FODVVLFDO��LQGLFDWRUV���ILQGLQJV��LQGLFDWH��WKDW��ZHLJKWHG��VRXQG��SRZHU��OHYHO���/$HT���� � � � � � � � � � � � �

SODFHV� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �ZKHWKHU� �LW
V� �LQ� �$OO��'DWD��RU��� � � � � � � � � � � � � � �

:HHNGD\��GDWD��RQO\���:HLJKWHG��VRXQG��SRZHU��OHYHO���/$HT���VKRXOG��KDYH��D��YDOXH��RI��������3D��� � � � � � � � � � � � � � �

���� �G%$�� �RU� �EHORZ� �WR� �SODFH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �6RXQG� �4XDOLW\� �]RQH� �ZLWK��� � � � � � � � � � � � � � �

SUREDELOLW\��RI�������WR���������,Q��WKH��ELQDU\��UHJUHVVLRQ��DQDO\VLV���VRXQG��SRZHU��OHYHO��ZKLFK��LV��� � � � � � � � � � � � � � �

SUHVHQWHG� �LQ� �OLQHDU� �LV� �XVHG� �LQVWHDG� �RI� �VRXQG� �SUHVVXUH� �OHYHO� �ZKLFK� �LV� �SUHVHQWHG� �LQ��� � � � � � � � � � � � � �

ORJDULWKPLF�� �7KH� �RYHUYLHZ� �RI� �FODVVLFDO� �DWWULEXWHV� �ZLWK� �WD[RQRP\� �DQDO\VLV� �LQGLFDWHG� �WKDW��� � � � � � � � � � �

WKH���OHYHO���RI���VRXQG���SUHVVXUH���OHYHO���FRUUHVSRQGHG���ZLWK���WKH���DFWLYLWLHV���RFFXUULQJ���DW���HDFK���SRLQW�� ��

��

%DVHG� �RQ� �WKH� �GLVFXVVLRQ� �DERYH�� �WKHUH� �DUH� �VRPH� �GDWD� �PHDVXUHPHQW� �SRLQWV� �WKDW� �DUH��� � � � � � � � � � � � �

LGHQWLILHG� �DV� �XQSOHDVDQW� �DQG� �IDOO� �RXWVLGH� �WKH� �6RXQG� �4XDOLW\��]RQH���2O\PSLF��9LOODJH��DV��D��� � � � � � � � � � � � � �

SODFH� �WKDW� �DSSUR[LPDWH� �(FRFLW\� �/HYHO� ��� �FDQ� �KDYH� �D� �EHWWHU� �DFRXVWLF� �HQYLURQPHQW� �ZLWK��� � � � � � � � � � � � �

EHWWHU��SODQQLQJ���7R��LPSURYH��6RXQG��4XDOLW\��LQ��SXEOLF��DUHDV��WKHUH��DUH��IHZ��VWHSV��WKDW��XUEDQ��� � � � � � � � � � � � � � �

SODQQHUV� �DQG� �JRYHUQPHQW� �FDQ� �IRUP�� �)RU� �H[DPSOH� �VHOHFWLRQ� �RI� �PDWHULDOV� ��E\� �FKRRVLQJ��� � � � � � � � � � � �

PRUH��DEVRUSWLYH��PDWHULDOV��DQG��OHVV��UHIOHFWLYH��PDWHULDOV����]RQLQJ��SODQQLQJ���VHSDUDWH��KLJK��� � � � � � � � � � �

DFRXVWLF� �DFWLYLW\� �DUHDV� �ZLWK� �ORZ��DFRXVWLF��DFWLYLW\��DUHD����LQVWDOODWLRQ��RI��FXOWXUDO��RU��WUDQTXLO��� � � � � � � � � � � � �

VRXQG� �PDVNLQJ�� �ODQGVFDSH� �SODQQLQJ� ��LQWURGXFLQJ� �DGGLWLRQDO� �JUHHQVSDFH� �LQYLWHV��� � � � � � � �

ELRGLYHUVLW\��� ��
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5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

����� /LPLWDWLRQ� ��

7KH� �HIILFLHQF\� �RI� �GDWD� �FROOHFWLRQ� �FUHDWHG� �D� �OLPLWDWLRQ� �LQ� �WKH� �VWXG\�� �LQ� �ZKLFK� �WKH��� � � � � � � � � � � � � �

PHDVXUHPHQW��SRLQWV��ZHUH��QRW��WDNHQ��UDQGRPO\��DQG��ZHUH��WDNHQ��RQ��WZR��GLVWLQFW��GD\V��ZKLFK��� � � � � � � � � � � � � �

ZHUH� �ZHHNGD\� �DQG� �ZHHNHQG�� �7KXV�� �WKH� �DQDO\VLV� �RI� �WKH� �GDWD� �QHHGV� �WR� �EH� �GRQH��� � � � � � � � � � � � � �

LQGHSHQGHQWO\� �EHWZHHQ� �GDWD� �FROOHFWHG� �RQ� �WKH� �ZHHNGD\� �DQG� �RQ� �WKH� �ZHHNHQG�� �HYHQ��� � � � � � � � � � � �

WKRXJK���RQ���WKH���6RXQG���4XDOLW\���VRXQGVFDSH���DQDO\VLV����WKH���GDWD���ZHUH���FRPELQHG�� ��

��

)ROORZLQJ��WKH��GDWD��FROOHFWLRQ��VWDJH���ODWHU��LW��ZDV��UHDOL]HG��WKDW��WKH��GDWD��JDWKHUHG��RQ��'D\������ � � � � � � � � � � � � � � �

FDQQRW� �EH� �XVHG� �IRU� �WKH� �GDWD� �DQDO\VLV�� �GXH� �WR� �WKH� �LQFRPSDWLELOLW\� �EHWZHHQ� �GDWD��� � � � � � � � � � � � �

PHDVXUHPHQW��SRLQWV��DQG��VXUYH\��UHVXOWV���7KLV��UHGXFHG��WKH��QXPEHU��RI��VXUYH\��SDUWLFLSDQWV��� � � � � � � � � � � �

E\�������� ��

��

7KH� �GHVLJQ� �RI� �WKH� �VXUYH\� �TXHVWLRQV� �LV� �OLPLWHG� �WR� �,62� �������������� �VWDQGDUG�� �'XH� �WR��� � � � � � � � � � � � � �

&29,'���� �SURWRFROV�� �ULVN� �PDQDJHPHQW� �OLPLWHG� �WKH� �FROOHFWLRQ� �RI� �VXUYH\� �GDWD� �WR� �D��� � � � � � � � � � � �

FRQWDFWOHVV� �DSSURDFK� �DQG� �DGYLVDEOH� �WR� �EH� �DV� �FRQFLVH��DV��SRVVLEOH��EHFDXVH��RQH��FDQQRW��� � � � � � � � � � � � �

FUHDWH��D��JDWKHULQJ��QHDU��WKH��SRVWHU���)RU��WKLV��UHDVRQ���SDUWLFLSDQWV��ZHUH��XQDEOH��WR��H[SUHVV��� � � � � � � � � � � � � �

IHHOLQJV� �UHJDUGLQJ� �WKHLU� �VRXQGVFDSH� �H[SHULHQFH� �EXW� �OLPLWHG��WR��WKH��/LNHUW��VFDOH��SURYLGHG��� � � � � � � � � � � �

E\� �WKH� �TXHVWLRQQDLUH�� �5HVHDUFKHUV� �DOVR� �ORVW� �WKH� �DELOLW\� �WR� �KROG� �SDUWLFLSDQWV� �LQ� �WKH� �GDWD��� � � � � � � � � � � � � �

PHDVXUHPHQW� �SRLQWV� �ZKLOH� �ILOOLQJ� �XS� �WKH� �VXUYH\�� �WKXV� �WKH� �DFFXUDF\� �RI� �WKH� �VXUYH\��UHVXOW��� � � � � � � � � � � � � �

DQG���GDWD���PHDVXUHPHQW���SRLQWV���LV���TXHVWLRQDEOH�� ��

��

,Q��ELQDU\��UHJUHVVLRQ��DQDO\VLV���WKHUH��LV��D��SRWHQWLDO��ELDV��UHDGLQJ��WKH��GDWD��GXH��WR��WKH��XVDJH��� � � � � � � � � � � � � � � �

RI��FRQWLQXRXV��YHUVXV��FDWHJRULFDO��YDULDEOHV���,Q��WKLV��FDVH���ZKHWKHU��WKH��GDWD��LV��LQ��WKH��6RXQG��� � � � � � � � � � � � � � �

4XDOLW\� �]RQH� �RU� �QRW� �LV� �D� �ELQDU\� �FDWHJRULFDO� �GDWD�� �7KHUH� �LV� �QR� �VSHFLILF� �OLPLW� �RQ� �HDFK��� � � � � � � � � � � � � � � �

FDOFXODWHG� �DFRXVWLF� �LQGLFDWRU
V� �YDOXHV� ��FRQWLQXRXV� �YDULDEOHV��� �KHQFH� �WKH� �VPDOOHU� �DQG��� � � � � � � � � �

ODUJHVW���YDOXH���REWDLQHG���IURP���WKH���UHVXOW���EHFRPHV���WKH���SDUDPHWHU���RU���OLPLW���RI���HDFK���LQGLFDWRU��� ���
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5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

����� )XWXUH���'LUHFWLRQV� ��

7KLV� �UHVHDUFK� �KDV� �PDQ\� �SRWHQWLDO� �WR� �EH� �H[SDQGHG� �LQWR� �D� �QHZ� �WRSLF�� �UHSOLFDWHG� �ZLWK��� � � � � � � � � � � � � �

PRGLI\LQJ��WKH��YDULDEOHV���RU��HYHQ��UHSOLFDWHG��WR��LPSURYH��WKH��DFFXUDF\��RI��WKH��UHVXOW���7KHVH��� � � � � � � � � � � � � �

SRLQWV���EHORZ���DUH���VRPH���RI���WKH���WRSLFV���WKDW���FDQ���EH���GRQH���LQ���FRQWLQXDWLRQ���RI���WKLV���UHVHDUFK�� ��

Ɣ 5HSOLFDWLQJ��WKH��VWXG\��ZLWK��DGGLWLRQ��RI��H[SDQGHG��VXUYH\���LQFOXVLRQ��RI��RULJLQDOLW\��RI��� � � � � � � � � � � �

SDUWLFLSDQW�����RSHQ�HQGHG���TXHVWLRQV���RU���VRXQGZDON���DQG���LQ�SHUVRQ���UHFUXLWPHQW�� ��

Ɣ 5HSOLFDWLQJ��WKH��VWXG\��ZLWK��D��JUHDWHU��QXPEHU��RI��SDUWLFLSDQWV���,Q��WKLV��FDVH���SK\VLFDO��� � � � � � � � � � � � �

VDPSOLQJ���FDQ���EH���GHVLJQHG���WR���EH���PRUH���UREXVW�� ��

Ɣ 5HSOLFDWLQJ��WKH��VWXG\��LQ��GLIIHUHQW��WLPH��RU��WKH��GD\��RU��GLIIHUHQW��VHDVRQ��LQ��D��\HDU���$V��� � � � � � � � � � � � � � � �

VHDVRQV���FKDQJH����XUEDQ���HQYLURQPHQW���DFWLYLWLHV���FKDQJH���WRR�� ��

Ɣ 5HSOLFDWLQJ� �WKH� �VWXG\� �XVLQJ� �D� �FRPSOHWHO\� �RSSRVLWH� �FDVH� �VWXG\� �ZLWK� �D� �KLJK��� � � � � � � � � � � �

DQQR\DQFH� �UDWLQJ� ��L�H�� �GRZQWRZQ� �9DQFRXYHU�� �QLJKWFOXE� �GLVWULFWV�� �GZHOOLQJ� �XQGHU��� � � � � � � � �

VN\WUDLQ����HWF����WR���WHVW���WKH���YDOLGLW\���RI���WKLV���UHVHDUFK��� ���

Ɣ 7HVWLQJ� �WKH� �UHODWLRQ� �EHWZHHQ� �HDFK� �DFRXVWLF� �LQGLFDWRU� �EDVHG� �RQ� �WKH� �SULQFLSDO��� � � � � � � � � � �

FRPSRQHQW� �DQDO\VLV� �IRXQG� �LQ� �WKLV� �UHVHDUFK�� �)RU� �H[DPSOH�� �LI� �WKHUH� �LV� �D� �UHODWLRQ��� � � � � � � � � � � � �

EHWZHHQ� �YDULDEOHV� �FOXVWHUHG� �LQ� �SULQFLSDO� �FRPSRQHQW� ��� ��6KDUSQHVV�� �1'6,�� �6*&��� � � � � � � � � �

DQG���%LR�$QWURSKRQ\��� ��

Ɣ 7HVWLQJ� �LI� �RWKHU� �SV\FKRDFRXVWLF� �DQQR\DQFH� �YDULDEOHV� ��VKDUSQHVV�� �IOXFWXDWLRQ��� � � � � � � �

VWUHQJWK�� �URXJKQHVV�� �ORXGQHVV�� �ORXGQHVV� �PD[LPXP�� �ORXGQHVV� �SHUFHQWLOH�� �KDYH��� � � � � � � �

WKH� �VDPH� �VWUHQJWK� �ZLWK� �ORXGQHVV� �LQ� �WHUPV� �RI� �LQIOXHQFLQJ� �SV\FKRDFRXVWLF��UHVXOWV��� � � � � � � � � � �

DV���VKRZQ���LQ���WKLV���UHVHDUFK����7KLV���FDQ���EH���GRQH���LQ���D���GLIIHUHQW���QHLJKERXUKRRG�� ��
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5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

�� &RQFOXVLRQ� ��

(FRFLW\� �DLPV� �WR� �FUHDWH� �D� �EHWWHU� �OLYLQJ� �HQYLURQPHQW� �IRU� �SHRSOH�� �DQ� �HQYLURQPHQW� �WKDW� �LV��� � � � � � � � � � � � � �

VXVWDLQDEOH�� �KHDOWK\� �PHQWDOO\� �DQG� �SK\VLFDOO\��IRU��KXPDQ��EHLQJV���6RXQG��4XDOLW\�� �KHDOWK\��� � � � � � � � � � �

DFRXVWLF� �HQYLURQPHQW� �EHQFKPDUN� �VWDQGDUG� �LV� �QHFHVVDU\� �IRU� �WKH� �(FRFLW\� �IUDPHZRUN���� � � � � � � � � �

&XUUHQWO\� �VRXQG� �LV� �UHJXODWHG� �XQGHU� �PXQLFLSDO� �SROLF\� �LQ� �WHUPV� �RI� �VRXQG� �SUHVVXUH� �OHYHO���� � � � � � � � � � � � �

KRZHYHU� �VRXQG� �KDV� �FKDUDFWHULVWLFV� �WKDW� �VRXQG� �SUHVVXUH� �OHYHO� �IDLOV� �WR� �GHVFULEH�� �7KLV��� � � � � � � � � � � �

UHVHDUFK� �LQYHVWLJDWHV��DFRXVWLF��LQGLFDWRUV��RI��SV\FKRDFRXVWLF��DQQR\DQFH���VSHFWUDO��JUDYLW\��� � � � � � � � �

FHQWUH�� �WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH�� �QRUPDOL]HG� �GLIIHUHQFH� �VRXQGVFDSH� �LQGH[� �DQG��� � � � � � � � � �

ELR�DQWURSKRQ\��UDWLR��DV��SRWHQWLDO��DGGLWLRQ��WR��VRXQG��SUHVVXUH��OHYHO��EDVHG��FULWHULD���)LQGLQJV��� � � � � � � � � � � �

VXJJHVW��WKDW��SV\FKRDFRXVWLF��DQQR\DQFH��EH��WKH��SUHGRPLQDQW��LQGLFDWRU��IRU��(FRFLW\��/HYHO������ � � � � � � � � � � �

VWDQGDUG���DQG���SV\FKRDFRXVWLF���YDOXHV���RI��������WR��������DUH���UHFRPPHQGHG�� ��

��

(YHQ��WKRXJK��WKH��SV\FKRDFRXVWLF��DQQR\DQFH��LQGLFDWRU��LV��VKRZQ��LQ��D��IRUP��RI��QXPEHU���WKH��� � � � � � � � � � � � � �

FDOFXODWLRQ� �LQYROYHG� �VHYHUDO� �VRXQG� �FKDUDFWHULVWLFV� �VXFK� �DV� �VKDUSQHVV�� �URXJKQHVV���� � � � � � � � �

IOXFWXDWLRQ� �VWUHQJWK�� �ORXGQHVV�� �ORXGQHVV� �SHUFHQWLOH� �DQG� �ORXGQHVV� �PD[LPXP���7KLV��VWXG\��� � � � � � � � � �

HYDOXDWHG� �HDFK� �RI� �SV\FKRDFRXVWLF� �LQGLFDWRUV� �DQG� �IRXQG� �ORXGQHVV�� �ORXGQHVV� �SHUFHQWLOH��� � � � � � � � � �

DQG��ORXGQHVV��PD[LPXP��DV��LQGLFDWRUV��WKDW��SUHGLFW��GDWD��PHDVXUHPHQW��SRLQWV��WR��IDOO��ZLWKLQ��� � � � � � � � � � � � �

WKH� �6RXQG� �4XDOLW\� �]RQH�� �+HQFH�� �ORXGQHVV� �FDQ� �EH� �DOVR� �VXJJHVWHG� �DV� �DQ� �DOWHUQDWLYH� �WR��� � � � � � � � � � � � � �

PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �JLYHQ� �WKDW� �LW� �LV� �FDOFXODWHG� �LQ� ��VRQHV� �ZKLFK� �LV� �D� �OLQHDU��� � � � � � � � � � � � � � �

VFDOH���+RZHYHU���WKH��GUDZEDFN��RI��ORXGQHVV��LV��WKH��VDPH��ZLWK��VRXQG��SUHVVXUH��OHYHO��WKDW��LW��� � � � � � � � � � � � � � �

LV���ODFNLQJ���RWKHU���FKDUDFWHULVWLFV���H[LVW���LQ���VRXQG��� ���

��

7KH� �VWXG\� �DOVR� �LGHQWLILHV� �GDWD� �PHDVXUHPHQW� �SRLQWV� �LQ� �WKH� �2O\PSLF� �9LOODJH� �WKDW� �H[FHHG��� � � � � � � � � � � � �

FXUUHQW� �RXWGRRU� �PD[LPXP� �VRXQG� �SUHVVXUH� �OHYHO� �UHJXODWLRQ�� �,PSURYLQJ� �XUEDQ� �SODQQLQJ��� � � � � � � � � �

VXFK� �DV� �SURSHU� �VHOHFWLRQ� �RI� �PDWHULDOV�� �ZHOO�SODQQHG� �]RQLQJ� �EDVHG� �RQ� �DFRXVWLF� �DFWLYLW\���� � � � � � � � � � � �

DGGLQJ� �JUHHQHULHV� �WR� �ODQGVFDSH� �GHVLJQ� �DQG� �VRXQG� �PDVNLQJ� �LQVWDOODWLRQ��DUH��EHOLHYHG��WR��� � � � � � � � � � � �

HQKDQFH���WKH���DFRXVWLF���HQYLURQPHQW���VLJQLILFDQWO\��� ���

��

2Q� �SUDFWLFDO� �JURXQGV�� �WKLV� �VWXG\��KLJKOLJKWV��SV\FKRDFRXVWLF��DQQR\DQFH��DV��VXSSOHPHQWDO��� � � � � � � � � �

DFRXVWLF� �LQGLFDWRUV� �IRU� �VRXQG� �SUHVVXUH� �OHYHO� �LQ� �6RXQG� �4XDOLW\� �XQGHU� �(FRFLW\� �/HYHO� ����� � � � � � � � � � � � �

)UDPHZRUN�� �7KHUH� �DUH� �QXPHURXV��DGGLWLRQDO��WRSLFV��WKDW��FDQ��EH��H[SORUHG��IURP��WKLV��VWXG\��� � � � � � � � � � � � �

WR��FRPSOHWH��WKH��6RXQG��4XDOLW\��VWDQGDUG��IRU��(FRFLW\��)UDPHZRUN��VXFK��DV��UHSOLFDWLRQ��VWXG\��� � � � � � � � � � � � �

�ZLWK� �PRUH� �SDUWLFLSDQWV�� �ZLWK� �PRUH� �ORQJHU� �GDWD� �PHDVXUHPHQW� �SRLQWV���GLIIHUHQW��VHDVRQV���� � � � � � � � � � �

HWF������DQG���RWKHU���DFRXVWLF���LQGLFDWRUV���WKDW���DUH���QRW���H[DPLQHG���LQ���WKLV���VWXG\�� ��

������� ��
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5HIHUHQFHV� ��

$QWRQHOOD� �5DGLFFKL�� �3ÕQDU� �&HYLND\DN� �<HOPL�� �$QG\� �&KXQJ�� �3DPHOD� �-RUGDQ�� �6KDURQ��� � � � � � � � � �

6WHZDUW���$JJHORV��7VDOLJRSRXORV���/LQGVD\��0F&XQQ��	��0DUFXV��*UDQW����������6RXQG��� � � � � � � � � �
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https://www.youtube.com/watch?v=Q734VN0N7hw
https://www.nytimes.com/interactive/2020/04/10/nyregion/nyc-7pm-cheer-thank-you-coronavirus.html
https://www.nytimes.com/interactive/2020/04/10/nyregion/nyc-7pm-cheer-thank-you-coronavirus.html
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https://ecodistricts.org/2019/04/30/ecodistricts-certified-welcomes-four-new-neighborhoods-to-growing-cohort/
https://ecodistricts.org/2019/04/30/ecodistricts-certified-welcomes-four-new-neighborhoods-to-growing-cohort/
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ECOCITY 1 CONDITIONS 
A city meeting the following conditions will have achieved "ecocity" status. 

ECOCITY URBAN DESIGN FEATURE 

ACCESS BY PROXIMITY 
The city provides the majority of its residents with 
walkable access from housing to basic urban services. It 
also provides walking and transit access to close-by 
employment options. 

ECOCITY BIO-GEO-PHYSICAL 
CONDITIONS 

CLEAN AIR 
The city maintains a level of air quality that is conducive 
to good health within buildings, the city's air shed, and 
the atmosphere. 

HEALTHY SOIL 
Soils within the city and soils associated with the city's 
economy, function and operations meet their ranges of 
healthy ecosystem functions as appropriate to their 
types and environments; fertility is maintained or 
improved. 

CLEAN AND SAFE WATER 
All residents are ensured access to clean, safe, 
affordable water; the city's water sources. waterways 
and water bodies are healthy and function without 
negative impact to ecosystems. Water consumed is 
primarily sourced from within the bioregion. 

RESPONSIBLE RESOURCES/MATERIALS 
The city's non-food and non-energy renewable and non-
renewable resources are sourced, allocated, managed 
and recycled responsibly and equitably, and without 
adversely affecting human health or the resilience of 
ecosystems. Resources/Materials are primarily sourced 
from within the bioregion. 

CLEAN AND RENEWABLE ENERGY 
The city's energy needs are provided for, and extracted, 
generated and consumed, without significant negative 
impact to ecosystems or to short- or long-term human 
health and do not exacerbate climate change. Energy 
consumed is primarily generated within the local 
bioregion. 

HEAL THY AND ACCESSIBLE FOOD 
Nutritious food is accessible and affordable to all 
residents and is grown, manufactured and distributed by 
processes which maintain the healthy function of 
ecosystems and do not exacerbate climate change. 
Food consumed is primarily grown within the local 
bioregion. 

ECOLOGICAL IMPERATIVES 

HEAL THY BIODIVERSITY 
The city sustains the biodiversity of local, bioregional 
and global ecosystems including species diversity. 
ecosystem diversity and genetic diversity; it restores 
natural habitat and biodiversity by its policy and physical 
actions. 

EARTH'S CARRYING CAPACITY 
The city keeps its demand on ecosystems within the 
limits of the Earth's bio-capacity, converting resources 
restoratively and supporting regional ecological integrity. 

ECOLOGICAL INTEGRITY 
The city maintains essential linkages within and 
between ecosystems and provides contiguous habitat 
areas and ecological corridors throughout the city. 

ECOCITY SOCIO-CULTURAL FEATURES 

HEALTHY CULTURE 
The city facilitates cultural activities that strengthen eco-
literacy, patterns of human knowledge and creative 
expression. and develop symbolic thought and social 
learning. 

COMMUNITY CAPACITY BUILDING 
The city supports full and equitable community 
participation in decision making processes and provides 
the legal, physical and organizational support for 
neighborhoods, community organizations, institutions 
and agencies to enhance their capacities. 

HEALTHY AND EQUITABLE ECONOMY 
The city's economy consistently favors economic 
activities that reduce harm and positively benefit the 
environment and human health and support a high level 
of local and equitable employment options that are 
integrated into the ecocity's proximity based layout and 
policy framework - the foundation for "green jobs" and 
·ecological development· 

LIFELONG EDUCATION 
All residents have access to lifelong education including 
access to information about the city's history of place, 
culture, ecology, and tradition provided through formal 
and informal education, vocational training and other 
social institutions. 

WELL BEING - QUALITY OF LIFE 
Citizens report strong satisfaction with quality of life 
indicators including employment; the built, natural and 
landscaped environment; physical and mental health; 
education; safety; recreation and leisure time; and social 
belonging. 
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Specific Critical health effect(s) LAeq Time LAmax, 
environment [dB) base fast 

lhoursl I dBi 
Outdoor living area Serious annoyance, daytime and evening 55 16 -

Moderate annovance. davtime and eveninl! 50 16 -
Dwelling, indoors Speech intelligibility and moderate 35 16 

annoyance, daytime and evening 
Inside bedrooms Sleep disturbance, ni!!ht-time 30 8 45 
Outside bedrooms Sleep disturbance, window open (outdoor 45 8 60 

values) 
School class rooms Speech intelligibility, disturbance of 35 during -
and pre-schools, information extraction, message class 
indoors communication 
Pre-school Sleep disturbance 30 sleeping 45 
Bedrooms, indoors -time 
School, playground Annoyance (external source) 55 during -
outdoor olav 
Hospital, ward Sleep disturbance, night-time 30 8 40 
rooms, indoors Sleep disturbance, daytime and evenings 30 16 -
Hospitals, treatment Interference with rest and recovery # 1 
rooms, indoors 
Industrial, Hearing impairment 70 24 110 
commercial, 
shopping and traffic 
areas, indoors and 
Outdoors 
Ceremonies, festivals Hearing impairment (patrons:<5 times/year) 100 4 110 
and entertainment 
events 
Public addresses, Hearing impairment 85 1 110 
indoors and outdoors 
Music through Hearing impairment (free-field value) 85 #4 1 110 
headphones/ 
Eamhones 
Impulse sounds from Hearing impairment (adults) - - 140 #2 
toys, fireworks and 
firearms Hearin!! imoairment (children) - - 120 #2 
Outdoors in parkland Disruption of tranquillity #3 
and conservation 
areas 

#I : as low as possible; 
#2: peak sound pressure (not LAmax, fast), measured 100 mm from the ear; 
#3: existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural background sound 
should be kept low; 
#4: under headphones, adapted to free-field values 
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$FRXVWLF���,QGLFDWRUV� �� 8QKHDOWK\���&LWLHV� �� (FRFLW\����� �� *$,$���/HYHO� ��

&XUUHQW���6WDQGDUG� �� 8QKHDOWK\� �� +HDOWK\� �� 5HVWRUHV� ��

([FHVV���1RLVH� �� 0D[LPXP���6RXQG���

3UHVVXUH���/HYHO� ��

+HDOWK\� �� 5HVWRUHV� ��

%DODQFHG���6RXQGVFDSH� �� Q�D� �� +HDOWK\����7%'
� �� 5HVWRUHV� ��

3V\FKRDFRXVWLFDO���

$QQR\DQFH� ��

Q�D� �� +HDOWK\����7%'
� �� 5HVWRUHV� ��

6HQVRU\���3OHDVDQWQHVV� �� Q�D� �� +HDOWK\����7%'
� �� 5HVWRUHV� ��

7HPSRUDO� �6RXQG� �/HYHO��� � �

9DULDQFH� ��

Q�D� �� +HDOWK\����7%'
� �� 5HVWRUHV� ��

6SHFWUDO���*UDYLW\���&HQWHU� �� Q�D� �� +HDOWK\����7%'
� �� 5HVWRUHV� ��

&XOWXUDO� �&RPSRVLWLRQV� ���� � �

6RXQG���LQ���WKH���&LW\� ��

Q�D� �� Q�D� �� 7%'
� ��

.H\QRWHV� �� Q�D� �� Q�D� �� 7%'
� ��

6RXQGPDUNV� �� Q�D� �� Q�D� �� 7%'
� ��

,QGLFDWRUV���[�\�]� �� Q�D� �� Q�D� �� 7%'
� ��
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$SSHQGL[��������(TXLSPHQW���/LVWV� ��

%LQDXUDO���+HDG� ��

%LQDXUDO� �UHFRUGLQJ� �LV� �D� �PHWKRG� �RI� �UHFRUGLQJ� �VRXQG� �E\� �XVLQJ� �D� �ELQDXUDO� �KHDG� �DQG��� � � � � � � � � � � � � �

PLFURSKRQHV� �DUH� �SODFHG� �RQ� �WKH� �HDU� �RI� �HDFK� �VLGH�� �7KH� �SULPDU\� �LQWHQWLRQ� �RI� �ELQDXUDO��� � � � � � � � � � � � � �

UHFRUGLQJ� �LV��WR��UHSURGXFH��UHFRUGLQJV��H[DFWO\��OLNH��KRZ��D��KXPDQ
V��KHDULQJ��V\VWHP��ZRUNV���� � � � � � � � � � � � �

%LQDXUDO� �UHFRUGLQJ� �LV� �XVHG� �WR� �ILQG� �WKH� �GDWD� �UHODWHG� �WR� �,62� �������������� �VRXQGVFDSH��� � � � � � � � � � � � �

WKHRU\�� �WHPSRUDO� �VRXQG� �OHYHO� �YDULDQFH�� �SV\FKRDFRXVWLF� �DQQR\DQFH�� �VHQVRU\��� � � � � � � �

SOHDVDQWQHVV� �DQG� �SRVVLEO\� �WUDQTXLOLW\� �UDWLQJ�� �$FFRUGLQJ� �WR� �,62������������� �ELQDXUDO��� � � � � � � � �

KHDG��PXVW��EH��SODFHG��RI��W\SLFDO��DGXOW��KHLJKW��RI�����P����������P��DERYH��WKH��JURXQG���KHQFH��LW��� � � � � � � � � � � � � � � � � �

VKRXOG���EH���SDLUHG���ZLWK���D���WULSRG��� ���

��

��

��

��

��

��

��

��

��

)LJXUH���������%LQDXUDO���+HDG����6RXUFH����%LQDXUDO���(QWKXVLDVW���������� ��

��

6RXQGERRNB0.����IURP���6,186� ��

6RXQGERRNB0.�� �LV� �D� �XQLYHUVDO� �PXOWL�FKDQQHO� �DFRXVWLF� �DQG��YLEUDWLRQ��PHDVXUHPHQW��WRRO��� � � � � � � � � �

WKDW� �KDV� �37%� �W\SH� �DSSURYDO� �RI� �������������� �,W� �LV��EDVHG��RQ��WKH��$SROOR��SODWIRUP��WKDW��KDV��� � � � � � � � � � � � � � � �

���ELW� �$'&V�� �7KH� �EDVH� �3&� �LV� �3DQDVRQLF� �7RXJKERRN� �&)���� �ZLWK� ��UG� �JHQHUDWLRQ��,QWHO���� � � � � � � � � � � � �

&RUH�� �L������0� �Y3UR�� �SURFHVVRU�� �7KH� �ZHLJKW� �RI� �WKH� �GHYLFHV� �LV� ��NJ�� �,W� �LV� �URWDWDEOH���� � � � � � � � � � � � � �

PRELOH���DQG��ORZ��SRZHU��FRQVXPSWLRQ���6RXQGERRNB0.���FRPSOLHV��ZLWK��,(&�����������&ODVV��� � � � � � � � � � �

���DQG��FDOLEUDWDEOH��XS��WR�����PHDVXULQJ��FKDQQHOV���,W��LV��0,/�67'�����)��YLEUDWLRQ��DQG��VKRFN��� � � � � � � � � � � � � � �

UHVLVWDQW���WKXV��DEOH��WR��ZLWKVWDQG��KDUVK��FRQGLWLRQV���%DVLF��6$085$,��VRIWZDUH��LV��LQFOXGHG��� � � � � � � � � � � �

LQ� �WKH� �GHYLFH�� �6RXQGERRN� �LV� �FRQQHFWHG� �WR� �WKH� �ELQDXUDO� �KHDG� �IRU��GDWD��SURFHVVLQJ�� �7KH��� � � � � � � � � � � � � �

GDWD��FDSWXUHG��E\��6RXQGERRN��IURP��WKH��ELQDXUDO��KHDG��LV��FRQYHUWHG��LQWR��DXGLR��ILOH��DQG��06��� � � � � � � � � � � � � � �

([FHO���ILOH���WR���EH���DQDO\]HG�� ��

��

��

������� ��

-
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��

)LJXUH���������6RXQGERRN���6,186����6RXUFH����05$���������� ��
��

$PD]RQ%DVLFV������LQFK���/LJKWZHLJKW���7ULSRG� ��

7KH��WULSRG��LV��XVHG��WR��KROG��WKH��ELQDXUDO��KHDG��DQG�������FDPHUD��GXULQJ��PHDVXUHPHQW���7KH��� � � � � � � � � � � � � � �

WULSRG� �ZHLJKV� ��OEV� �DQG� �LV� �DEOH� �WR� �KROG� �XS� �WR� ����OEV� �ORDG�� �,W� �FDQ� �EH� �H[WHQGHG� �IURP� ������ � � � � � � � � � � � � � � � � �

LQFKHV� �WR� ���� �LQFKHV���7KH��WULSRG��KDV��WZR��EXLOW�LQ��EXEEOH��YLHZ��OHYHOV��DQG��WKUHH�ZD\��KHDG��� � � � � � � � � � � � � � �

DOORZLQJ���WLOW���DQG���VZLYHO���PRYHPHQW���LQFOXGLQJ���SRUWUDLW���DQG���ODQGVFDSH���RSWLRQV�� � �� �

��

/DSWRS�������&RPSXWHU�� ���

7KH���KDUGZDUH���UHFRPPHQGHG���WR���SHUIRUP���WKH���DQDO\VLV���DQG���VLPXODWLRQ���LV���EHORZ�� ��

3URFHVVRU����,QWHO���RU���$0'���[�����SURFHVVRU���UXQQLQJ���DW����*+]���RU���KLJKHU� ��

0HPRU\�����*%���5$0���RU���PRUH���UHFRPPHQGHG�� ���

0LQLPXP���IUHH���GULYH���VSDFH�������0%� ��

'9'���GULYH� ��

6XSHU���9*$�������[�������RU���KLJKHU�UHVROXWLRQ���PRQLWRU� ��

:HE���EURZVHU����,QWHUQHW���([SORUHU�������RU����� ��

��

&DQRS\�� ���

7KH��FDQRS\��ZDV��PDGH��WR��SURWHFW��WKH��LQVWUXPHQW��IURP��UDLQ\��ZHDWKHU���7KH��FDQRS\��LV��D��VXQ��� � � � � � � � � � � � � � � �

FRYHU� �WKDW� �LV� �FRYHUHG� �LQ� �DFRXVWLF� �IRDP�� �7KH� �PDLQ��SXUSRVH��RI��FRYHULQJ��WKH��FDQRS\��ZLWK��� � � � � � � � � � � � � � �

DFRXVWLF� �IRDP� �LV� �WR� �SUHYHQW� �VRXQG� �UHVXOWLQJ� �IURP� �UDLQ� �ZDWHU� �DQG� �FDQRS\��FRYHU��VXUIDFH��� � � � � � � � � � � � � �

DUHD�� �$FRXVWLF� �IRDP
V� �UROH� �LV� �WR� �DEVRUE� �WKH��VRXQG��IURP��WKH��FRQWDFW��EHWZHHQ��UDLQ��ZDWHU��� � � � � � � � � � � � � � �

DQG��WKH��FDQRS\���WKXV��DOORZLQJ��WKH��VRXQG��SURGXFHG��E\��UDLQ��WR��EH��UHFRUGHG��QDWXUDOO\��IURP��� � � � � � � � � � � � � � �

WKH��VXUURXQGLQJ��DQG��SURWHFW��WKH��LQVWUXPHQW��IURP��WKH��ZDWHU���$��ODERUDWRU\��WHVW��ZDV��FDUULHG��� � � � � � � � � � � � � �

RXW� �WR� �WHVW� �WKH� �FDQRS\� �HIIHFW� �WR� �WKH� �PHDVXUHPHQW� �UHVXOW�� �7KH� �VRXQG� �SUHVVXUH� �OHYHO��� � � � � � � � � � � � � �

SURGXFHG��ZLWKRXW��DQG��ZLWK��FDQRS\��DW��WKH��VDPH��WLPH��DQG��VDPH��ZHDWKHU��VKRXOG��KDYH��WKH��� � � � � � � � � � � � � � �

������� ��
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VDPH��RU��VLPLODU��UHVXOW���7KH��FDQRS\��ZDV��WHVWHG��LQVLGH��WKH��URRP���QR��UDLQ���DQG��RXWVLGH��WKH��� � � � � � � � � � � � � � � �

URRP���ZLWK��UDLQ����)LUVW���D��VRXQG��SUHVVXUH��OHYHO��RI�����WLPHV������VHFRQGV��LV��UHFRUGHG��LQVLGH��� � � � � � � � � � � � � � � �

WKH��ODE��ZLWKRXW��WKH��FDQRS\��XVLQJ��/DUVRQ��'DYLV��HTXLSPHQW���6HFRQG���WKH��VRXQG��SUHVVXUH��� � � � � � � � � � � � �

OHYHO� �RI� ��� �WLPHV� ���� �VHFRQGV� �LV� �UHFRUGHG� �LQVLGH� �WKH� �ODE� �XQGHUQHDWK� �WKH� �FDQRS\� �DW� �WKH��� � � � � � � � � � � � � � � �

VDPH��ORFDWLRQ��ZLWK��WKH��ILUVW��VWHS���7KLUG���D��VRXQG��SUHVVXUH��OHYHO��RI�����WLPHV������VHFRQGV��LV��� � � � � � � � � � � � � � � � �

UHFRUGHG� �RXWVLGH� �WKH� �ODE� �GXULQJ� �WKH� �UDLQ� �ZLWKRXW� �WKH� �FDQRS\� �XVLQJ� �/DUVRQ� �'DYLV��� � � � � � � � � � � � �

HTXLSPHQW�� �)RXUWK���WKH��VRXQG��SUHVVXUH��OHYHO��RI�����WLPHV������VHFRQGV��LV��UHFRUGHG��RXWVLGH��� � � � � � � � � � � � � �

WKH���ODE���GXULQJ���WKH���UDLQ���ZLWK���WKH���FDQRS\��� ���

��

7KH� �UHVXOWV� ��)LJXUH� ���� ��� �)LJXUH� ����� �DUH� �FRPSDUHG� �DQG� �FRQFOXGHG� �WKDW� �WKHUH� �LV� �QR��� � � � � � � � � � � � � � �

VLJQLILFDQW��HIIHFW��RQ��FDQRS\��SODFHPHQW��GXULQJ��GDWD��PHDVXUHPHQW���+RZHYHU���WR��HOLPLQDWH��� � � � � � � � � � �

HUURU��DQG��NHHS��WKH��XQLIRUPLW\��RI��WKH��GDWD���LW��LV��VXJJHVWHG��WR��KDYH��WKH��FDQRS\��LQVWDOOHG��DW��� � � � � � � � � � � � � � � � �

DOO���WLPHV���GXULQJ���WKH���GDWD���PHDVXUHPHQW���SURFHVV�� ��

��

��

)LJXUH���������2QH���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���,QVLGH���ZLWK���&DQRS\���YHUVXV���,QVLGH���

:LWKRXW���&DQRS\� ��

��

��

��

��

������� ��

1/1 OCT BAND 
- Inside With Canopy - - Inside Wdhout Canopy 

60 

40 

20 

o- 7"-------------------------
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��

��

)LJXUH���������7KLUG���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���,QVLGH���ZLWK���&DQRS\���YHUVXV���,QVLGH���

:LWKRXW���&DQRS\� ��

��

)LJXUH���������2QH���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���2XWVLGH���ZLWK���&DQRS\���YHUVXV���2XWVLGH��

:LWKRXW���&DQRS\� ��

��

������� ��

1/3 OCT BAND 
- Inside With Canopy - - Inside Without Canopy 
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1/1 OCT BAND 
- Rain With Canopy - - Rain Wilhoui Canopy 
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)LJXUH���������7KLUG���2FWDYH���%DQG���'DWD���RI���0HDVXUHPHQWV���RQ���WKH���2XWVLGH���ZLWK���&DQRS\���YHUVXV���2XWVLGH���

:LWKRXW���&DQRS\� ��

��

��

��

��

��

��

��

��
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��

��
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��

��

��

������� ��

1/3 OCT BAND 
- Rain With Canopy - - Rain Without Canopy 

60 

40 

20 

Hz 
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��

$SSHQGL[��������6RXQGVFDSH���$QDO\VLV���3RLQW�������� ��

��

��

)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ�������

Ÿ����9DJXH�� ��
��

��

��

��

��

������� ��

Indoor AroiuUc 
E.o,•iroumm l 

' ! d itto 

The Acou.slk £nviroAm UI 

lJrba.111 

Acuw,tk 
t:r., tn.nmuil 

Out.door Awi»Lk 
l:'.11\ i.ro11mcnt 

l(un)• Wddune~1 

Ac.ouaUl Arnui.tk 
bu irtmmHll l:..nrlro1U11tnl . 

POINT 2 

t.. ndu1111lc r 
Ac:ou1Ll~ 
Eini.Nlnmenl 

·---- ---- · ·---- ---, ·---- ____ ,_ 
: Molorioed ! : !lam.an ' ! Electro ' : \'oice It : ! 01.bcr 
: t.ransp,ort : : JDO\'CJDCDt : : m«llanical : IDJUllmcnt : : haman'" 

----·--· · ,-----''--, : mti.oury ·-·-·r···· ·--------" 
DM>bile : ... . J. • • • .. _____ L ____ .. , Soc:hl/mmmwwJ : 

: !I.on amrldied : ............ 

dodcchfmu 

firmwb 

aJan,u 
mdwtry 

• 
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)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ�������

Ÿ����9DJXH�� ��
��

��

��

��

��

��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 3 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

···----'--··-· 1B 
: Sour,ds ~ncrak~ by : 
, human 1cth-itylfrolity • ·------ ------- --· 

- ' ,--------·· .----
., ____ _ ____ _ ... __ _ _ ., ,, ----------------~ 1 Naturt! ' • 

: Soun.ls DOC g«-tvnted br {}• •••• • ····• 
, bum.an acth lly • • • • • • • • 
' • •• ••••• " ••• - ••• • OOC11t1balNI: 

·---··--- ----· ·---- ---- · ·---- --- · .. ---- - - - .. 

: Motcwu•d : : llu.111.Au ' ! El•ctro ' : \'oic• 8t : : 01.bcr 
: t.ran.Jp,ort : : JDO\'CJDCDt ! : mcdumical : aastr•mcnt : ! hanu1J1'" 
• ---··--·· ~---~ : mtJ.a.u:ry ·--··r···· ·--------4 

DM>bile : .... J. • • • .. _____ L ____ .. , Soc:hl/mmmwwJ : 

: !I.on amrldi•d : ............ 
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)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ�������
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I Toe "4:ou.ttk £nvitoJ11nUI I POIN T4 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---··--- ---- · ·---- ---- · ·---- ---· .. ---- - · -· 

: M0Lcwu•d : : llu.111.Aa ' ! El•ctro ' : \'oic• 8t : : 01.bcr 
: t.ran.Jp,ort : : JDO\'CJDCDt ! : mcdumical : aastr•mcnt : ! hanu1J1'" 
• ---··--·· ~---- : mtJ.a.u:ry ·--··r···· ·--------4 

DM>bile : .... J. • • • .. _____ L ____ .. , Soc:hl/mmmwwJ : 

: !l.oo amrldi•d : ............ 
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)LJXUH������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW��������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ�������
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I Toe "4:ou.ttk £nvitoJ11nUI I POIN TS 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

···----'--···· 1B 
: Sour,ds ~ncrak~ by : 
, human 1cth-itylfrolity • ·- -- - -- ------- --· 

- ' ·······--·· ....-- - .,-, 
., ____ _ ____ _ .,. __ _ _ ., ,, ----------------~ 1 Naturt! ' • 

: Soun.ls DOC g«-tvnted br {:• •••• • ····• 
, bum.an acth lly • • • • • • • • • • • , 
• · ···············• ' Domutia14!CI : 

• a11lauah' 
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)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 20 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---- · ·---- ---· .. ---- --- -~ 
: M0Lcwued : : llu.111.Aa : : Oectro 
: t.ran-r-ort : : JDO\'CJDCDt ! ! m<duuucal: 
• · • • · • • • · • ~--~- ! ,Qtlomary 

• Dl(lbUe 

: \'oice 8t : : Ollw-
: aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

: .. 1 ...... -----L----~ 

I 

, Soc:hl/mmmwwJ : 

: !l.oo amrldied : ............ 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 21 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---- · ·---- ---· .. ---- -·-· 
: M0Lcwued : : llu.111.Aa : : Oectro I : \'o ice 8t : : Ollw-
: t.ran-r-ort : : JDO\'CJDCDt ! ! m<duuucal: : aastr•mcnt : ! ha.man'" 
• · · • · · • • · • ! ,Qtlomary 

, Dl(lbUe 
.... ··r · --. ·----- --- 4 

: .. 1 ...... -----L----~ 
: Ampblied• : : !l.oo amrldied : 

, Soc:hl/mmmwwJ : 

·-- -----· •.......... 

firc,.wb 
Sln.flll)l' 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 22 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---- · ·---- ---· .. ---- -·-· 
: M0Lcwu•d : : llu.111.Aa : ! O•ctro I : \'oic• 8t : : Ollw-
: t.ran-r-ort : : JDO\'CJDCDt ! ! m<duuucal: : aastr•mcnt : ! ha.man'" 
• • • • • • • • • • - • • • • r • • • ,l.ltloa.ary I fr,,.•!ntpJ •-~b_U~ --- .... ··r · --. ·----- --- 4 

: .. 1 ..... . ·-----L----~ 
, Soc:hl/mmmwwJ : 

rermahall 

dl'dncal 
rrutatlo.m,11 mdwtry 

• 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 23 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' 

·---- ---- · ·---- ---· .. ---- -·-· 
: M0Lcwu•d : : llu.111.Aa : ! O•ctro I : \'oic• 8t : : Ollw-
: lnln$p'Ort : : JDO\'CJDCDt ! ! m<duuucal: 
• • • • • • • • • • - • • • • r • • • ,l.ltloa.ary 

: aastr•mcnt : ! ha.man'" 

I j,x•tntps •-~b.U~ _ .. .... ··r · --. ·----- --- 4 

: .. 1 ..... . ·-----L----~ 
(('IIJfrwdlolPI 

rermahall 

dl'dncal 
rrutatlo.m,11 

: N'oo amplified ! ...... -----· 

,p«m 

Sln.flll)l' 

mdwtry 

• 

' 

tJnmda 

carllttra 
ll'IIW C7JI O!fft 

, Soc:hl/mmmwwJ : 

firc,.wb 

a.lanns 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 24 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---- · ·---- ---· .. ---- -·-· 
: Molcwucd : : llu.111.Aa : : Occtro I : \'oicc 8t : : Ollw-
: t.ransp,ort : : JDO\'CJDCDt ! ! m<duuucal: 
• • • • • • • • · • : ,Qtlomary 

Dl(lbUc 

: aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

: .. 1 ..... . ·-----L----~ 
, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·--- ----··--- ----· ·---- ---- . ·---- ---· . ...---•-----·· 
: M0Lcwued : : llu.111.Aa • • ! Electro ' ! Vokr & : , Other ..,_; 
: t.ran.Jp,ort : : JDO\'CJDCDt ! : mcdumical : aastr•mcnt : butn.1n 

T 25 

• ---··--·· ---~ : mtJ.a.u:ry ·--··r···· ·--------" 
L..,_ __ --=-:r- DM>bile : .... J. •. • • • • ____ _ L ____ .. , Soc:hl/mmmwwJ : 

r---....... ---, : N'oo amplified ! ..... -----· 
rniltruffic 

nlRJ'IIT,! tmpir firc,.wb 

a:rtruffic 
a.lanns 

mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 26 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Arollllk I 

l::o\ i.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

tJnmda 
·---- ---· .. ---- --- -~ 

: M0Lcwucd : : llu.111.Aa : : Occtro : \'oicc 8t : : Ollw-
: t.ran-r-ort : : JDO\'CJDCDt ! : m<duuucal: : aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

carllttra 
ll'IIW C7JI Cfft 

• · · • · · • • · • ~---- ! ,Qtlomary 
Dl(lbUc : .. 1 ..... . ·-----L----~ 

, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 27 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Arollllk I 

l::o\ i.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---· .. ---- --- -~ 
: M0Lcwucd : : llu.111.Aa : : Occtro : \'oicc 8t : : Ollw-
: t.ran-r-ort : : JDO\'CJDCDt ! : m<duuucal: 
• • • • • • • • · • ~---- • ,Qtlomary 

' Dl(lbUc 

: aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

: .. 1 ...... ·-----L----~ 
, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 
rniltruffic 

nlRJ'IIT,! tmpir firc,.wb 

a:rtruffic 
a.lanns 

mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 28 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

tJnmda 
·---- ---· ·---·----.. 

: M0Lcwucd : : llu.111.Aa : : Occtro 
: t.ran-r-ort : : JDO\'CJDCDt ! : m<duuucal: 

: \'oicc 8t : : Olllcr Ill 
: aastr•mcnt : : llama.n' • ·--··r···· ·--------· 

carllttra 
ll'IIW C7JI Cfft 

• · · • · · • • · • ~---- ! ,Qtlomary 
• Dl(lbUc : .. 1 ..... . ·-----L----~ 

, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 29 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---· ·---·-·••,i 
: M0Lcwucd : : llu.111.Aa : : Occtro 
: t.ran-r-ort : : JDO\'CJDCDt ! : m<duuucal: 
• · · • · · • • · • ~---- ! ,Qtlomary 

• Dl(lbUc 

! Vokr & : : Otb_cr : 
: aastr•mcnt : : llama.n' : ·--··r···· ·--------· 

: .. 1 ..... . ·-----L----~ 
, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 30 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---· .. ---- --- -~ 
: M0Lcwucd : : llu.111.Aa : : Occtro : \'oicc 8t : : Ollw-
: lnln$p'Ort : : JDO\'CJDCDt ! ; m<duuucal: 
• · · • · · • • · • ! ,Qtlomary 

• Dl(lbUc 

: aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

: .. 1 ..... . ·-----L----~ 
, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 31 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

tJnmda 
·---- ---· .. ---- --- -~ 

: M0Lcwucd : : llu.111.Aa : : Occtro : \'oicc 8t : : Ollw-
: lnln$p'Ort : : JDO\'CJDCDt ! : m<duuucal: : aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

carllttra 
ll'IIW C7JI Cfft 

• • • • • • • • · • • ,Qtlomary 
Dl(lbUc : .. 1 ..... . ·-----L----~ 

, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��
��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 32 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aro1»Lk I 

l::o\l.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·---- ---· .. ---- --- -~ 
: M0Lcwucd : : llu.111.Aa : : Occtro : \'oicc 8t : : Ollw-
: lnln$p'Ort : : JDO\'CJDCDt ! : m<duuucal: 
• • • • • • • • · • • ,Qtlomary 

Dl(lbUc 

: aastr•mcnt : ! ha.man'" .... ··r · --. ·----- --- 4 

: .. 1 ..... . ·-----L----~ 
, Soc:hl/mmmwwJ : 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 
mdwtry 

• 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��
��

��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 33 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Arollllk I 

l::o\ i.nlllmcnt . 
I ' 

I I I I 
Urba111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw,tk MUlhlk Al.oui.tlc Ac:ouall~ 
l:.rn tnr.nmu,l 6uiro.nmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·--- ·---··--- ----· ·---- ---- · ·---- ---· .. ---- -·-· 
: M0Lcwu•d : : llu.111.Aa ' ! El•ctro ' : \'oic• 8t : : 01.bcr 
: t.ran.Jp,ort : : JDO\'CJDCDt ! : mcdumical : aastr•mcnt : ! hanu1J1'" 
• ---··--·· ----- , - ·' mtJ ·--··r···· ·--------" 

1,,..,1,1q,,. _ : .. J. .... • • ____ _l __ --• , Soc:hl/mmmwwJ : 

0011:dnldtOWJ 

IX!Jlt00C 

rermahall 

dl'dncal 
rrutatlo.m,11 mdwtry 

• 

: N'oo amplified ! ...... -----· 

firc,.wb 

a.lanns 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

)LJXUH���������6RXQG���7D[RQRP\���$QDO\VLV���3RLQW���������*UHHQ������� �������'RPLQDQW����5HG������� �������0HGLXP����<HOORZ���

����Ÿ����9DJXH�� ��

������� ��

I Toe "4:ou.ttk £nvitoJ11nUI I POIN T 34 
I 

I I Indoor ArotUlic 
Eoviroumml I I ~u~oor Aroinlk I 

l:'.o\l.nlllmcnt . 
I ' 

I I I I 
Urba.111 lwnl' w d.d.~1-a 1 t.ndu .. -alcr 
Acuw.lk MOlhlk Al.oui.tlc Ac:ouall~ 
l:.r.ttU1rJUDU1l 6ui.ronmtnl l:.nvtrorunent J:.n.,in) nmtrll 

' ' ' 

·--- ·---··--- ----· ·---- ---- · ·---- ---· .. ---- -·-· 
: M0Lcwu•d : : llu.111.Aa ' ! El•ctro ' : \'oic• 8t : : 01.bcr 
: t.ran.Jp,<>rt : : JDO\'CJDC:Dt ! : mcdumical : aast.r•mcnt : ! hanu1J1'" 
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$SSHQGL[��������%LQDU\���/RJLVWLF���5HJUHVVLRQ���RI���WKH���:HHNHQG���'DWD� ��

7DEOH���������%LQDU\���/RJLVWLF���5HJUHVVLRQ���RI���WKH���:HHNHQG���'DWD� ��

������� ��

�� �� :((.(1'�������'$<����� ��

5HVSRQVH� �� 3UHGLFWRUV� �� (48$7,21� �� &RHI� �� 6(���&RHI� �� =�YDOXH� �� 3�9DOXH� �� 9,)� ��

6RXQG���4XDOLW\���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ���������� ��������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������� ����� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� %�$� �� <
 ���������������������%�$� �� ������� ������ ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 3$� �� <
 ���������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 76/9� �� <
 ����������������������76/9�� �������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ���������������������6RXQG3RZHU���/HT� �� ������� ������ ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ������������������6RXQG3RZHU���/$HT� �� ������� ������ ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1� �� <
 �����������������������1� �� ��������� �������� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 6KDUSQHVV� �� <
 ���������������������6KDUSQHVV� �� ������� ������ ������ ������� ���

6RXQG���4XDOLW\���=RQH� �� 5RXJKQHVV� �� <
 ��������������������5RXJKQHVV� �� ������ ���� ������� ������� ���

6RXQG���4XDOLW\���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ����� ������ ������ ������� ���

�� �� �� �� �� �� �� ��

$QQR\LQJ���=RQH� �� 6*&� �� <
 �������������������������6*&� �� �������� ��������� ������ ������� ���
$QQR\LQJ���=RQH� �� 1'6,� �� <
 ��������������������1'6,� �� ������� ������ ������� ������ ���
$QQR\LQJ���=RQH� �� %�$� �� <
 ��������������������%�$� �� ����� ������ ������ ������� ���

$QQR\LQJ���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���
$QQR\LQJ���=RQH� �� 76/9� �� <
 ����������������������76/9� �� �������� ������� ������� ������� ���

$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 �������������������6RXQG3RZHU���/HT� �� ������� ����� ������� ������� ���
$QQR\LQJ���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ����������������������6RXQG3RZHU���/$HT� �� ������� ������ ������� ������� ���
$QQR\LQJ���=RQH� �� 1� �� <
 ������������������������1� �� ��������� �������� ������� ������� ���

$QQR\LQJ���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� �������� ������� ����� ���
$QQR\LQJ���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� ������� ������� ������ ���

$QQR\LQJ���=RQH� �� 6KDUSQHVV� �� <
 ���������������6KDUSQHVV� �� ������� ������ ������� ������� ���
$QQR\LQJ���=RQH� �� 5RXJKQHVV� �� <
 �������������������5RXJKQHVV� �� ��� ���� ������ ������� ���
$QQR\LQJ���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ���������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������ ������� ������� ���

�� �� �� �� �� �� �� ��

3OHDVDQW���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ��������� ��������� ������� ������� ���
3OHDVDQW���=RQH� �� 1'6,� �� <
 ����������������������1'6,� �� ������ ������ ������ ������ ���

3OHDVDQW���=RQH� �� %�$� �� <
 �������������������%�$� �� ������ ������ ������� ������� ���
3OHDVDQW���=RQH� �� 3$� �� <
 ������������������������3$QQR\DQFH� �� �������� �������� ������ ������� ���
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3OHDVDQW���=RQH� �� 76/9� �� <
 �����������������������76/9� �� ������� ������� ������ ������� ���
3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ���������������������6RXQG3RZHU���/HT� �� ������ ������ ������ ������� ���

3OHDVDQW���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ���������������������6RXQG3RZHU���/$HT� �� ������ ������� ������ ������� ���
3OHDVDQW���=RQH� �� 1� �� <
 �����������������������1� �� �������� ��������� ������ ������� ���
3OHDVDQW���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� ��������� ������ ����� ���

3OHDVDQW���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������ ���
3OHDVDQW���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVV� �� ������ ������� ������ ������� ���

3OHDVDQW���=RQH� �� 5RXJKQHVV� �� <
 ������������������5RXJKQHVV� �� ���� ����� ������� ������� ���
3OHDVDQW���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ���������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������� ������ ������� ���

�� �� �� �� �� �� �� ��

8QHYHQWIXO���=RQH� �� 6*&� �� <
 �����������������������6*&� �� ���������� ��������� ������� ������� ���

8QHYHQWIXO���=RQH� �� 1'6,� �� <
��� ����������������������1'6,� �� ������� ������ ������� ������� ���
8QHYHQWIXO���=RQH� �� %�$� �� <
 ���������������������%�$� �� ������� ���� ������� ������� ���

8QHYHQWIXO���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� �������� �������� ����� ������� ���
8QHYHQWIXO���=RQH� �� 76/9� �� <
 ������������������������76/9� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ���������������������6RXQG3RZHU���/HT� �� ����� ������ ������ ������� ���

8QHYHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ����������������������6RXQG3RZHU���/$HT� �� ������ ������ ������ ������� ���
8QHYHQWIXO���=RQH� �� 1� �� <
 �����������������������1� �� ������� ������� ������ ������� ���

8QHYHQWIXO���=RQH� �� 1PD[� �� <
 ������������������������1PD[� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 1�� �� <
 ������������������������1�� �� �������� �������� ������ ������� ���
8QHYHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 �������������������6KDUSQHVV� �� ����� ������ ������� ������� ���

8QHYHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 ���������������������5RXJKQHVV� �� ������� ������ ������� ����� ���
8QHYHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ���������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������ ������ ������� ���

�� �� �� �� �� �� �� ��

(YHQWIXO���=RQH� �� 6*&� �� <
 ������������������������6*&� �� ��������� ��������� ������ ������� ���
(YHQWIXO���=RQH� �� 1'6,� �� <
��� ���������������������1'6,� �� ������ ������ ������ ������� ���
(YHQWIXO���=RQH� �� %�$� �� <
 ����������������������%�$� �� ������ ���� ������ ������� ���

(YHQWIXO���=RQH� �� 3$� �� <
 ����������������������3$QQR\DQFH� �� ��������� �������� ������ ������� ���
(YHQWIXO���=RQH� �� 76/9� �� <
 �����������������������76/9� �� ��������� �������� ������� ������� ���

(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ��������������������6RXQG3RZHU���/HT� �� ������ ������� ������� ������� ���
(YHQWIXO���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ���������������������6RXQG3RZHU���/$HT� �� ������� ������� ������� ������� ���
(YHQWIXO���=RQH� �� 1� �� <
 ����������������������1� �� �������� �������� ������� ������� ���

(YHQWIXO���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� ��������� ������� ������� ���
(YHQWIXO���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� ��������� ������� ������� ���

(YHQWIXO���=RQH� �� 6KDUSQHVV� �� <
 ��������������������6KDUSQHVV� �� ���� ������� ������ ������� ���
(YHQWIXO���=RQH� �� 5RXJKQHVV� �� <
 ����������������������5RXJKQHVV� �� ������ ������� ������ ����� ���
(YHQWIXO���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ��������������������)OXFWXDWLRQ���6WUHQJWK� �� ������� ������� ������� ������� ���

�� �� �� �� �� �� �� ��
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2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 6*&� �� <
 �������������������������6*&� �� ��������� ��������� ������ ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 1'6,� �� <
 �����������������������1'6,� �� ������ ������ ������ ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� %�$� �� <
 ��������������������%�$� �� ���� ������ ������ ����� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �
=RQH���=RQH� �� 3$� �� <
 �����������������������3$QQR\DQFH� �� ��������� �������� ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 76/9� �� <
 ����������������������76/9� �� �������� ������� ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 6RXQG���3RZHU�������/HT� �� <
 ���������������������6RXQG3RZHU���/HT� �� ������� ������ ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 6RXQG���3RZHU�������/$HT�� <
 ���������������������6RXQG3RZHU���/$HT� �� ������� ������ ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 1� �� <
 ����������������������1� �� �������� ������ ������� ������ ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �
=RQH���=RQH� �� 1PD[� �� <
 �����������������������1PD[� �� ��������� �������� ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 1�� �� <
 �����������������������1�� �� ��������� �������� ������� ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 6KDUSQHVV� �� <
 ����������������������6KDUSQHVVV� �� ������ ������ ������ ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� 5RXJKQHVV� �� <
 ����������������������5RXJKQHVV� �� ������ ������ ������ ������� ���

2XWVLGH� �6RXQG� �4XDOLW\��� � �

=RQH���=RQH� �� )OXFWXDWLRQ���6WUHQJWK� �� <
 ����������������������)OXFWXDWLRQ���6WUHQJWK� �� ������ ������ ������� ������� ���
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Sita Data Lea ldB\ LAaa ldBA\ SGC"""'\ 
TIME Point CH1 CH2 AVG CH1 CH2 AVG CH1 CH2 AVG 
13/03/202 1 12:39:03 PM (16 15639 144) 2A1 73.70 73.15 76.44 67.30 66.72 70.03 1633.88 1707.04 1670.46 
13/03/2021 12:42:03 PM (16 15839324) 2A2 74 .57 74 .22 77.4 1 87.70 87.58 70.65 1474.26 1546.13 15 10 .20 
13/03/202 1 12:45:03 PM (1615639~ 2A3 76.18 76.06 79.13 66.67 65.07 68.95 1564.20 1527.67 154 5.94 

2A 74 .94 74 .65 77.8 1 67.24 66.58 69.9 3 1557.45 1593.6 1 1575.53 
13/03/20211:17:52 PM(16 15641473) 2B1 74 .4 3 72.75 76.68 69.70 87.32 7 1.68 1992.22 1939.55 1965.89 
13/03/20211 :20:52 PM(16 15841 653) 2B2 76.60 75.8 2 79.24 69.24 67.19 7 1.35 1988.88 1860.29 1924 .59 
13/03/20211:23:52 PM (1615641~ 2B3 74 .29 73.18 76.78 72.4 2 70.3 1 74 .50 2560.64 2276.20 241 8.4 2 

2B 75.24 74 .14 77.74 70.69 68.53 72.75 21 80.58 20 25.35 210 2.96 
Point 2 Point2 75.01 74 .4ll 77.77 11.30 17.11 71.57 1811.01 1801.48 1831.25 
13/03/20211 :58:50 PM(16 158438 11 ) 3A1 73.09 73.33 73.21 67.0 4 65.14 66.09 1988.60 2002.32 1995.48 
13/03/20211:59:50 PM(16 1564 399 1) 3A2 73.78 73.36 73.57 65.85 64.41 65.13 1894.99 1776.53 1835.76 
13/03/2021 2:02:50 PM/16 158441 7 11 3A3 74 .57 73.85 74 .21 65.6 1 63.86 64.74 1858.27 1732.10 1795.19 
Point3 Point3 73.81 73.52 73.18 11.21 14 .50 15.31 1113.15 1831.18 1875.4 7 
13/03/2021 2:23:28 PM (16 15845409) 4A1 76.99 76.65 76.8 2 68.33 68.68 68.5 1 197 1.5 1 2075.80 20 23.66 
13/03/202 1 2:26:28 PM (16 1564 5589) 4A2 74 .16 73.57 73.87 66.8 1 64.30 65.58 1869.90 1663.05 1766.48 
13/03/2021 2:29:28 PM /16 158457691 4A3 78.97 77.17 78.07 67.05 65.99 66.52 1866.64 1702.5 1 1784 .58 
Point4 Point4 77.13 71.01 71.58 17.45 11.70 17.04 1102.18 1813.71 1858.24 
13/03/2021 2:39:26 PM (16 15848367) 5A1 7 1.14 70.90 7 1.0 2 64.0 2 62.18 83.10 1738.98 15 14.36 1626.66 
13/03/202 1 2:42:26 PM (16 1564854 7) 5A2 70.08 69.85 69.97 83.70 83.58 63.83 2 130.92 2 114.84 2 122.88 
13/03/2021 2:4 5:26 PM /16 158487271 5A3 69.87 69.30 69.59 64.74 64.20 64.47 229 1.53 2484.79 2378.16 
Point 5 Point 5 70.4ll 70.07 70.23 14.18 13.31 13.77 2053.80 2031.33 2042.57 
13/03/2021 2:59: 10 PM(16 1584 755 1) 6A1 75.22 73.09 74 .16 70.70 65.69 68.20 164 7.25 1532.12 1589.69 
13/03/202 1 3:02: 10 PM(16 1564 773 1) 6A2 80.9 4 79.40 80.17 70.78 65.64 68.2 1 1700.4 3 1634 .05 1667.24 
13/03/2021 3:05: 10 PM/16 158479 111 6A3 74 .3 1 7 1.85 73.08 7 1.36 66.98 69.17 1666.79 1652.14 1659.4 7 
Point I Point I 77.81 71.12 77.00 70.H 11.15 18.55 1171.41 1101.10 1138.80 
13/03/2021 3: 15: 19 PM (16 15848520) 7A1 72.50 75.21 73.86 64.20 62.09 83.15 259 1.0 2 20 15.87 2303.35 
13/03/202 1 3: 18: 19 PM (16 15648700) 7A2 69.99 70.36 70.18 62.50 62.98 62.74 1770.92 185 1.12 18 11 .02 
13/03/2021 3:21 :19 PM/16 158488801 7A3 68.64 68.23 68.44 62.4 9 62.21 62.35 1723.68 168 1.19 1702.44 
Point7 Point7 70.18 72.28 71.43 13.14 12.44 12.71 2028.54 1841.33 1138.13 
13/03/2021 3:26:32 PM (16 15849 193) 8A1 7 1.4 2 69.75 70.59 62.8 1 64.30 83.58 1884 .11 1894 .47 1889.29 
13/03/202 1 3:29:32 PM (16 1564 9373) 8A2 69.95 7 1.95 70.95 6 1.54 59.41 60.48 1628.4 9 1456.16 1542.33 
13/03/2021 3:32:32 PM /16 158495531 8A3 70.10 69.59 69.85 62.36 6 1.42 6 1.89 1697.24 1657.5 1 1677.38 
Point I Point I 70.54 70.57 70.48 12.27 12.18 12.11 1731.11 1111.38 1703.00 
13/03/2021 3:40:05 PM (16 15850008) 9A1 78.25 78.38 78.32 62.64 6 1.9 1 62.28 1627.03 169 1.11 1659.07 
13/03/202 1 3:43:05 PM (16 15850 186) 9A2 7 1.66 7 1.58 7 1.62 62.32 6 1.70 62.0 1 1895.52 20 16.39 1955.98 
13/03/2021 3:48:05 PM /16 158503661 9A3 83.53 84 .0 2 83.78 62.3 1 6 1.89 62.10 1336.86 1283.48 13 10 .17 
Point I Point I 80.10 8D.41 8D.21 12.43 11.83 12.13 1111.80 1113.11 1141.73 
13/03/2021 4 :26:34 PM (16 15852795) 10A1 70.4 1 69.89 70.15 65.34 64.33 64.84 21 52.12 1983.9 1 2058.0 2 
13/03/202 1 4 :29:34 PM (16 15852975) 10A2 70.79 69.66 70.23 65.77 83.7 1 64 .74 1747.10 19 11 .39 1829.25 
13/03/2021 4 :32:34 PM /16 15853 1551 10A3 67.43 66.84 67.14 8 1.23 60.17 60.70 1760.17 1598.18 1679.18 
Point 10 Point 10 11.78 II.OD 11.31 14.53 13.08 13.80 1881.41 1824.41 1855.48 
13/03/2021 4 :4 1 :50 PM (16 158537 11 ) 11A1 70.54 70.86 70.70 59.93 59.32 59.63 1703.4 3 1707.90 1705.67 
13/03/202 1 4 :44 :50 PM (16 1585389 1) 11A2 7 1.26 69.78 70.52 68.22 87.00 67.6 1 1987.66 19 10 .0 1 1938.84 
13/03/2021 4:47:50 PM/16156540711 11A3 70.05 69.07 69.56 62.08 80.86 61 .47 1705.90 1802.94 1854.4 2 
Point 11 Point 11 70.15 11.17 70.21 14.88 13.73 14.31 1712.33 174ll.28 1711.31 
13/03/202 1 4 :53:4 7 PM (16 15854428) 12A1 87.62 66.77 87.20 58.95 58.86 58.9 1 2 11 8.35 1762.93 1940 .64 
13/03/2021 4 :58:4 7 PM (16 15854808) 12A2 67.55 67.23 67.39 58.15 59.59 58.87 1474.53 1589.30 1521 .9 2 
13/03/202 1 4:59:47 PM 11615854788\ 12A3 68.23 66.64 67.44 58.14 60.38 59.26 1524.44 1520.59 1522.52 
Point 12 Point 12 17.81 II.II 17.34 58.43 51.15 51.02 1705.77 1117.11 1111.11 
13/03/202 1 5:08:4 3 PM (16 15855324 ) 13A1 73.89 72.73 73.3 1 70.34 66.4 7 68.41 165 1.40 1440 .68 1546 .04 
13/03/2021 5: 11 :4 3 PM(16 15855504) 13A2 73.48 72.15 72.8 1 69.17 87.25 68.21 1628 .65 1809.32 16 18.99 
13/03/202 1 5: 14:43 PM 116158558841 13A3 74.05 73.89 73.97 87.36 68.62 67.99 1405.95 1419.70 14 12.83 
Point 13 Point 13 73.81 72.18 73.31 11.12 17.54 18.20 1512.00 1481.10 1525.15 
13/03/202 1 5:20: 12 PM (16 158580 13) 14A1 67.8 1 87.35 87.58 62.64 62.66 62.65 19 14 .08 2 108.48 20 11 .27 
13/03/2021 5:23: 12 PM (16 15858 193) 14A2 66.43 65.54 65.99 59.86 59.24 59.55 1490.94 1579.08 1535.00 
13/03/202 1 5:26: 12 PM 116158563731 14A3 68.92 67.77 68.35 62.57 81 .32 61 .95 1368.60 1405.57 1387.09 
Point 14 Point 14 17.84 II.It 17.41 11.87 11.21 11.57 1511.20 1117.70 1144.45 
13/03/202 1 5:3 1:4 3 PM(16 15858704 ) 15A1 69.39 68.9 4 69.17 60.80 60.55 60.68 1327.14 1397.41 1362.28 
13/03/2021 5:34:4 3 PM (16 15858884 ) 15A2 68.9 4 68.9 4 68.9 4 60.55 60.55 80.55 1397.41 1397.4 1 1397.41 
13/03/202 1 5:37:43 PM 116158570641 15A3 68.03 67.20 67.62 60.36 59.11 59.74 1450.16 1428.9 1 1439.54 
Point 15 Point 15 18.82 18.43 18.13 10.57 10.12 10.34 1311.57 14ll7.11 1319.74 
13/03/202 1 5:53:36 PM (16 15858017) 16A1 66.25 66.24 66.25 60.55 8 1.82 6 1.19 184 5.29 1724 .58 1684.94 
13/03/2021 5:58:36 PM (16 15858 197) 16A2 66.11 66.0 1 66.08 58.88 60.36 59.62 1470.87 1548.25 1509.58 
13/03/202 1 5:59:36 PM 116158583771 16A3 65.82 65.75 65.79 59.80 60.77 60.29 1551 .71 1585.8 1 1568.76 
Point 11 Point 11 II.DI II.DO 11.03 51.80 11.03 10.41 1555.H 1111.55 1587.75 
13/03/202 1 6: 18:4 9 PM (16 15859530) 17A1 65.75 65.75 65.75 60.77 60.77 60.77 1585.8 1 1585.8 1 1585.8 1 
13/03/2021 6:21 :4 9 PM(16 158597 10) 17A2 66.30 65.32 65.8 1 60.37 57.78 59.08 288 1.0 2 208 1.68 248 1.35 
13/03/202 1 6:24:49 PM 116158596901 17A3 67.65 66.27 66.98 64.17 60.87 62.52 3 188.36 2291 .51 2739.94 
Point 17 Point 17 11.14 15.80 11.21 12.13 10.02 11.01 2551.73 1181.33 2211.03 
13/03/202 1 6:3 1:33 PM(16 15860294 ) 18A1 68.7 1 67.64 68.18 6 1.05 59.07 60.08 2 138.4 8 2 153.11 2 145.80 
13/03/2021 6:34:33 PM (16 15860474 ) 18A2 65.12 64.36 64.74 58.87 57.05 57.98 228 1.70 1995.32 21 38.5 1 
13/03/202 1 6:37:33 PM 116158608541 18A3 65.51 64.58 65.04 56.39 56.17 56.28 19 13.26 1981 .99 1947.63 
Point 18 Point 18 11.71 15.80 11.28 51.17 57.10 58.38 2111.15 2043.47 2077.31 



5HVHDUFK���7KHVLV� �������������������-HVVLFD���&DUROLQD � ��

� ���

��

������� ��

Sito Data Lea/dBi L.Aaa/dBAI SGC""'' 
TIME Point CH1 CH2 AV G CH1 CH2 AV G CHI CH2 AVG 
16/03/2021 10:51 :29 AM (1615888290) 19A1 76.78 75.87 76.33 71 .53 69.43 70.48 2281.14 2096.47 2188.81 
16/03/2021 10:54:29 AM (1615888470) 19A2 75.18 74.71 74.95 67.68 66.22 66.95 1883.33 1668.93 1776.13 
16/03/2021 10:57:29 AM /16158886501 19A3 74.23 73.37 73.80 66.47 64.91 65.69 1814.54 1703.54 1759.04 
Point 19 Point 11 75 . .Sl 74 .77 75.15 11.12 17.28 11.20 1993.00 1822.98 1107.11 
16/03/2021 11:06:55 AM (1615889216) 20A1 73.71 73.16 73.44 66.56 67.03 66.80 1928.85 2199.70 2064.28 
16/03/2021 11 :09:55 AM (1615889396) 20A2 74.29 73.92 74. 11 67.52 68.65 68.09 2232.74 2425.04 2328.89 
16/03/2021 11:12:55 AM /16158895761 20A3 72.51 71 .88 72.20 66.97 87.00 66.99 2260.65 2440.67 2350.66 
Point20 Point 20 73.51 73.07 73.32 17.03 17.13 17.33 2140.75 2355.14 2247.14 
16/03/2021 11:18:30 AM (1615889911) 21A1 68.98 68.10 68.54 64.22 63.08 63.65 2367.20 2118.60 2242.90 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 69.90 69.10 69.50 65.47 64.78 65.13 1948.36 1892.51 1920.44 
16/03/2021 11 :24 :30 AM /16158902711 21A3 72.65 71.10 71 .88 70.09 87.58 68.84 1813.34 1827.13 1820.24 
Point21 Point21 70.80 11.12 70,21 17.37 15.55 H.44 204 2.17 1148 .08 1994.52 
16/03/202111:40:31 AM(1615891232) 22A1 73.14 72.74 72.94 69.77 69.83 69.80 2677.79 2519.16 2598.48 
16/03/202111:43:31 AM(1615891412) 22A2 75.08 74.74 74.91 69.79 70.16 69.98 2263.24 2236.41 2249.83 
16/03/202111:46:31 AM/16158915921 22A3 76.25 75.55 75.90 68.44 68.65 68.55 2158.27 2153.61 2154.94 
Point 22 Point 22 75.01 74. 50 74 .75 81.38 11.51 81.41 2385.77 2303.01 2334.41 
16/03/2021 11 :52:05 AM (1615891926) 23A1 76.44 76.00 76.22 66.14 66.34 66.24 1928.87 1803.34 1866.11 
16/03/2021 11:55:05 AM (1615892106) 23A2 77.47 76.88 77.18 64.01 65.22 64.62 1539.70 1636.71 1588.21 
16/03/2021 11 :58:05 AM /16158922861 23A3 81 .06 80.47 80.77 66.37 66.52 66.45 1405.40 1482.74 1444.07 
Point23 Point23 78.80 78.24 71.52 H.13 H.01 15.84 1124 .H 1140.13 1132.71 
16/03/202112:05:20 PM(1615892721) 24A1 85.28 86.11 85.70 70.26 69.58 69.92 1736.50 2371 .96 2054.23 
16/03/202112:06:20 PM(1615892901) 24A2 84.49 82.86 83.66 69.21 67.89 68.55 1668.60 2292.62 1980.61 
16/03/202112:11:20 PM/16158930611 24A3 80.70 78.37 79.54 66.96 84.43 85.70 1688.38 1959.33 1823.86 
Point 24 Point 24 83.90 83.41 83.14 81.02 17.78 18.31 1117.83 2207.97 1952.10 
16/03/2021 12:19:08 PM (1615893549) 25A1 74.90 72.74 73.82 74.85 71 .91 73.28 3104.30 2719.17 2911.74 
16/03/2021 12:22:06 PM (1615893729) 25A2 74.30 72.11 73.21 74.24 71 .58 72.90 3190.56 2794.24 2992.40 
16/03/2021 12:25:08 PM /16158939091 25A3 73.91 72.02 72.97 73.65 71 .30 72.48 3119.01 2739.80 2929.41 
Point25 Point25 74 .39 72.30 73.35 74.20 71.10 7 2.90 3137.H 2751.07 2144.51 
16/03/2021 12:32:31 PM (1615894352) 26A1 71 .07 70.86 70.96 62.56 60.78 61 .67 1870.48 1606.80 1736.63 
16/03/2021 12:35:31 PM (1615894532) 26A2 68.27 67.49 67.86 62.99 61 .37 62.18 1739.96 1520.82 1630.39 
16/03/2021 12:38:31 PM /16158947121 26A3 70.08 69.65 69.87 63.95 81.14 62.55 2352.86 1782.93 2087.90 
Point 21 Point 28 II.II 11.51 81.75 13.21 11.10 12.15 1987.71 1131.85 1812.31 
16/03/2021 12:44:08 PM (1615895049) 27A1 67.02 66.59 68.81 62.42 62.01 62.22 2769.68 2774.05 2771 .87 
16/03/2021 12:47:06 PM (1615895229) 27A2 65.67 65.63 65.65 60.02 59.59 59.81 2193.33 2159.92 2176.63 
16/03/2021 12:50:08 PM /16158954091 27A3 88.17 85.67 65.92 81.77 80.87 61 .32 2297.70 2188.14 2242.92 
Point27 Point27 11.32 15.11 11.15 11.52 10.13 11 .22 2420.24 2374.04 2397.14 
16/03/20211:01:51 PM(1615896112) 28A1 75.56 75.28 75.42 68.71 69.15 68.93 2145.71 2376.07 2260.89 
16/03/20211:04:51 PM(1615896292) 28A2 75.00 74.49 74.75 67.31 85.74 66.53 1858.59 1621.81 1840.20 
16/03/20211:07:51 PM/16158964721 28A3 74.84 74.57 74.71 68.37 68.80 68.59 1924.19 2163.39 2043.79 
Point 28 Point 28 75,14 74-.71 74 .17 18.17 18.14 18.14 1901.50 2053.78 1981.13 
16/03/20211:21:17 PM(1615897278) 29A1 72.54 72.20 72.37 84.18 63.32 63.75 1869.79 2490.08 2179.93 
16/03/20211:24:17 PM(1615897458) 29A2 71 .97 72.07 72.02 63.80 63.86 63.83 1780.98 1788.92 1784.94 
16/03/20211:27:17 PM/16158976381 29A3 73.82 73.78 73.80 65.85 88.01 65.93 2195.02 1876.49 2035.76 
Point29 Point21 72.85 72.71 7 2.80 84.70 84 .51 14.13 1948.59 2051.12 2000.21 
16/03/2021 2:27:16 PM (1615901237) 30A1 69.93 68.39 69.16 58.11 58.20 58.16 1430.58 1382.17 1406.38 
16/03/2021 2:30:16 PM(1615901417) 30A2 68.40 67.21 67.81 57.93 56.95 57.44 1850.92 1378.47 1514.70 
16/03/2021 2:33:16 PM /16159015971 30A3 73.27 71 .68 72.48 57.99 57.05 57.52 1438.63 1268.00 1353.32 
Point 30 Point 30 71 .03 11.52 70.27 58.01 57.44 57.72 1501.71 1342.88 1424.80 
16/03/2021 2:43:52 PM (1615902233) 31A1 69.97 69.60 69.79 81.70 59.44 60.57 2841 .32 2094.70 2368.01 
16/03/2021 2:46:52 PM(1615902413) 31A2 69.99 69.73 69.86 59.55 58.18 58.86 1831.00 1727.48 1779.24 
16/03/2021 2:49:52 PM /16159025931 31A3 73.84 73.97 73.91 63.91 63.08 63.50 1333.29 1221.53 1277.41 
Point 31 Point 31 71 .87 71 .81 71.14 12.08 80.75 11.40 1935.20 1181.24 1801.22 
16/03/2021 2:55:31 PM (1615902932) 32A1 76.34 76.02 76.18 66.49 63.38 84.94 3612.36 2445.39 3028.88 
16/03/2021 2:58:31 PM (1615903112) 32A2 69.57 69.42 69.50 81 .24 59.54 60.39 1841.42 1868.78 1755.10 
16/03/2021 3:01:31 PM/16159032921 32A3 70.10 69.52 89.81 81.79 80.71 81 .25 2277.79 2180.84 2229.22 
Point 32 Point 32 73.18 72. 84 73.01 13.18 11.52 12.17 2577.19 2018.27 2337.73 
16/03/2021 3:06:07 PM (1615903688) 33A1 78.09 77.35 77.72 84.74 63.08 63.91 2300.65 1935.00 2117.83 
16/03/2021 3:11:07 PM(1615903868) 33A2 72.52 72.13 72.33 57.23 56.00 56.62 1881.78 1707.34 1784.58 
16/03/2021 3:14:07 PM 116159040481 33A3 79.53 79.25 79.39 85.58 82.85 64.22 4779.36 4075.57 4427.47 
Point 33 Point 33 77.58 77.13 77.35 13.75 11 .12 12.18 2180.10 2572.14 2771.12 
16/03/2021 3:22:40 PM(1615904561) 34A1 70.77 69.97 70.37 65.06 63.13 84.10 2028.81 1958.79 1992.70 
16/03/2021 3:25:40 PM(1615904741) 34A2 69.14 68.23 68.69 62.92 80.48 81 .69 1844.25 1734.93 1789.59 
18/03/2021 3:28:40 PM 11815904921' 34A3 72.01 71 .35 71 .68 62.40 80.14 81 .27 1980.37 1828.48 1893.43 
Point 34 Point 34 70,80 70.03 70.41 13.12 11.41 12.54 1144.41 1831.40 1811.91 
16/03/2021 3:36:14 PM (1615905375) 35A1 71 .20 70.29 70.75 63.46 60.85 62.16 2814.08 2334.54 2474.31 
16/03/2021 3:39:14 PM (1615905555) 35A2 69.20 68.11 68.66 62.80 60.67 81 .74 1883.34 1818.84 1849.99 
18/03/2021 3:42:14 PM 11815905735\ 35A3 69.57 66.83 69.20 59.27 58.17 58.72 1902.15 1888.59 1894.37 
Point 35 Point 35 70.08 11.17 81.13 12.19 80.08 11.12 2h3.19 2012.59 2072.81 
16/03/2021 3:50:58 PM (1615906259) 36A1 77.14 78.34 78.74 72.53 72.57 72.55 1924.91 2279.62 2102.27 
16/03/2021 3:53:58 PM (1615906439) 36A2 77.24 75.95 76.60 71 .09 67.92 69.51 1697.88 1847.62 1672.84 
18/03/2021 3:58:58 PM 11815908819\ 36A3 77.23 75.14 78.19 74.04 89.94 71 .99 3154.01 2479.00 2818.51 
Point 31 Point 31 77.20 75.84 71.51 72.72 70.58 71.54 2258.81 2135.41 2197.14 
16/03/2021 4:04:32 PM (1615907073) 37A1 75.22 73.74 74.48 71 .87 69.06 70.37 1704.87 1731 .77 1718.22 
16/03/2021 4:07:32 PM (1615907253) 37A2 77.54 76.54 77.04 69.70 88.81 68.18 1599.41 1500.78 1550.10 
16/03/2021 4:10:32 PM 116159074331 37A3 73.62 72.37 73.00 69.11 88.67 67.89 1621.78 1587.52 1804.84 
Point 37 Point 37 75.71 74.57 75.17 70.30 17.10 88.95 114 1.95 1108.H 1124.32 
16/03/2021 4:17:33 PM (1615907854) 38A1 79.76 79.13 79.45 75.35 74.29 74.82 2940.55 2999.50 2970.03 
16/03/2021 4:20:33 PM (1615908034) 36A2 75.67 74.31 74.99 70.66 67.37 69.02 2290.67 1895.93 2093.30 
18/03/2021 4:23:33 PM 11815908214\ 38A3 73.56 72.49 73.03 68.84 66.32 67.48 1809.85 1863.78 1738.72 
Point 38 Point 38 77.11 71.25 71.18 72.49 70.81 71.85 2348.91 2181.40 2211.18 
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Sito Data Lea •Antr~ ldB\ Loa. a;_.___ ldBI Lea • Bio/Antr ...... -.... Ratio 
TIME Point CJ-11 CH2 AVG CH1 CH2 AVG CJ-11 CH2 AVG 
13/03/2021 12:39:03 PM (1615639144) 2A1 73.42 72.84 76. 15 60.59 60.70 63.66 0 .83 0 .83 0 .83 
13/03/2021 12:42:03 PM (1615839324) 2A2 74.37 73.97 77. 18 59.80 60.58 63.21 0 .80 0 .82 0 .81 
13/03/2021 12:45:03 PM (1615839504) 2A3 76.06 75.98 79.03 59.38 58.04 61.77 0 .78 0 .76 0 .77 - 2A 74.76 74.46 77.62 59.95 59.93 62.95 0 .80 0 .81 0 .80 
13/03/20211:17:52 PM(1615641473) 281 73.85 72.27 76.14 64.27 62.05 66.31 0 .87 0 .86 0 .86 
13/03/20211:20:52 PM(1615641653) 282 76.29 75.62 78.98 83.71 61 .32 65.69 0 .84 0 .81 0 .82 
13/03/20211:23:52 PM (1615641833) 283 72.44 72.02 75.25 69.31 66.39 71.10 0 .96 0 .92 0 .94 

28 74.49 73.63 77.09 66.55 63.87 e·e.42 0.89 0 .86 0 .88 
Point 2 Point 2 74.83 74. 07 77.37 84.40 12.33 II.SO us 0.83 0 .84 
13/03/20211:56:50 PM(1615643811) 3A1 72.74 73.10 72.92 61 .28 59.66 60.47 0 .84 0 .82 0 .83 
13/03/20211:59:50 PM(1615643991) 3A2 73.54 73.19 73.37 60.11 58.10 59.11 0 .82 0 .79 0 .81 
13/03/2021 2:02:50 PM/16156441711 3A3 74.39 73.73 74.06 59.99 57.47 58.73 0 .81 0 .78 0 .79 
Point 3 Point 3 73.11 73.35 73.4 7 10.50 58.51 59.50 0.82 0.80 0.81 
13/03/2021 2:23:28 PM (1615645409) 4A1 76.76 76.36 76.56 63.24 63.62 63.43 0 .82 0 .83 0 .83 
13/03/2021 2:26:28 PM (1615645589) 4A2 73.80 73.41 73.61 62.03 58.31 60.17 0 .84 0 .79 0 .82 
13/03/2021 2:29:28 PM /16156457691 4A3 78.89 77.08 77.99 61.12 59.20 60.16 0 .78 0 .77 0 .77 
Polnt4 Polnt4 78.tl 75.88 71.40 12.22 11 .04 81.54 0.81 0.80 0 .81 
13/03/2021 2:39:26 PM (1615646367) 5A1 70.88 70.77 70.83 57.30 54.60 55.95 0 .81 0 .77 0 .79 
13/03/2021 2:42:26 PM (1615646547) 5A2 69.70 69.48 69.59 58.73 58.56 58.65 0 .84 0 .84 0 .84 
13/03/2021 2:45:26 PM 11615648727\ 5A3 69.27 68.67 68.97 60.42 60.34 60.38 0 .87 0 .88 0 .88 
Polnt5 Point 5 70.00 11.73 89.88 51.00 58.43 58.11 0.84 0.83 0.84 
13/03/2021 2:59:10 PM(1615647551) 6A1 74.81 72.90 73.86 63.66 58.69 61.18 0 .85 0 .81 0 .83 
13/03/2021 3:02:10 PM(1615647731) 6A2 80.83 79.35 80.09 63.53 58.86 61 .20 0 .79 0 .74 0 .76 
13/03/2021 3:05:10 PM 11615847911' 6A3 73.70 71.44 72.57 64.41 60.62 62.52 0 .87 0 .85 0 .86 
Point I Point I 77.15 71.00 71.83 13.88 51.41 81.18 0. 84 0.80 0 .82 
13/03/2021 3:15:19 PM (1615648520) 7A1 72.17 75. 14 73.66 60.68 56.95 58.82 0 .84 0 .76 0 .80 
13/03/2021 3:18:19 PM (1615648700) 7A2 69.75 70.08 69.92 58.18 57.10 58.64 0 .81 0 .82 0 .81 
13/03/2021 3:21:19 PMl1615648880\ 7A3 68.34 67.94 68.14 55.73 55.25 55.49 0 .82 0 .81 0 .81 
Point 7 Point 7 70.38 72.U 71.20 51.15 51.51 57.21 0.12 0.80 0.81 
13/03/2021 3:26:32 PM (1615649193) 8A1 71.18 69.27 70.23 57.96 58.41 58.19 0 .81 0 .84 0 .83 
13/03/2021 3:29:32 PM (1615649373) 8A2 69.77 71 .90 70.84 54.44 51.44 52.94 0 .78 0 .72 0 .75 
13/03/2021 3:32:32 PM /16156495531 8A3 69.88 69.41 69.65 55.95 54.86 55.41 0 .80 0.79 0 .80 
Point 8 Point I 70. 33 70.37 70.21 51.31 55.71 51.03 0. 80 0.78 0 .71 
13/03/2021 3:40:05 PM (1615650006) 9A1 78.22 78.35 78.29 55.57 55.20 55.39 0 .71 0 .70 0 .71 
13/03/2021 3:43:05 PM (1615650186) 9A2 71.49 71 .42 71.48 58.41 56.33 56.37 0 .79 0 .79 0 .79 
13/03/2021 3:46:05 PM /16156503661 9A3 83.53 84.02 83.78 54.11 53.58 53.85 0 .65 0 .64 0 .64 
Point I Point I 80.08 80.47 80.28 55.41 55.18 55.32 0.72 0.71 0.71 
13/03/2021 4:26:34 PM (1615652795) 10A1 69.90 69.43 69.67 60.02 59.00 59.51 0 .86 0 .85 0 .85 
13/03/2021 4:29:34 PM (1615652975) 10A2 70.43 69.26 69.85 58.74 58.24 58.49 0 .83 0 .84 0 .84 
13/03/2021 4:32:34 PM /16156531551 10A3 67.14 66.60 66.87 54.62 52.94 53.78 0 .81 0 .80 0 .80 
Point 10 Point 10 11.38 18.11 18.99 51.33 57.42 57.87 0. 84 0.83 0 .83 
13/03/2021 4 :41 :50 PM (1615653711) 11A1 70.44 70.77 70.81 53.64 53.09 53.37 0 .76 0 .75 0 .76 
13/03/2021 4 :44 :50 PM (1615653891) 11A2 70.55 69.05 69.80 62.12 60.84 61 .38 0 .88 0 .88 0 .88 
13/03/20214:47:50 PM/16156540711 11A3 69.86 68.90 69.38 55.49 53.78 54.64 0 .79 0 .78 0 .79 
Point 11 Point 11 70.21 II.II II.II 51.11 57,27 57.17 0.11 0.80 0.81 
13/03/2021 4:53:47 PM (1615654428) 12A1 67.39 66.55 66.97 54.14 52.87 53.51 0 .80 0 .79 0 .80 
13/03/2021 4:56:47 PM (1615654608) 12A2 67.43 67.03 67.23 50.80 52.70 51.75 0 .75 0 .79 0 .77 
13/03/2021 4:59:47 PM /16156547881 12A3 68.13 66.44 67.29 50.51 52.04 51 .28 0 .74 0 .78 0 .76 
Point 12 Point 12 17.11 11.18 17.11 52.15 52.55 52.21 0.77 0.71 0 .71 
13/03/2021 5:08:43 PM (1615655324) 13A1 73.38 72.53 72.96 63.12 58.01 60.57 0 .86 0 .80 0 .83 
13/03/2021 5:11:43 PM(1615655504) 13A2 73.03 71 .81 72.42 62.18 60.34 81 .25 0 .85 0 .84 0 .85 
13/03/2021 5:14:43 PM /16156556841 13A3 73.86 73.62 73.74 59.59 61.18 60.39 0 .81 0 .83 0 .82 
Point 13 Point 13 73.• 4 72.72 73.07 11 .81 10.0• 10.75 0.14 0.82 0.83 
13/03/2021 5:20:12 PM (1615656013) 14A1 67.37 66.74 67.06 57.18 57.86 57.51 0 .85 0 .87 0 .86 
13/03/2021 5:23:12 PM (1615656193) 14A2 66.23 65.30 65.77 52.12 51 .78 51 .95 0 .79 0 .79 0 .79 
13/03/2021 5:26:12 PM /16156563731 14A3 68.74 67.59 68.17 54.08 52.72 53.39 0 .79 0 .78 0 .78 
Point 14 Point 14 17.57 11.14 17.10 54.95 55.00 54.95 0. 81 0.81 0 .81 
13/03/2021 5:31:43 PM(1615656704) 15A1 69.29 68.82 69.06 52.11 52.44 52.28 0 .75 0 .76 0 .76 
13/03/2021 5:34:43 PM (1615656884) 15A2 68.82 68.82 68.82 52.44 52.44 52.44 0 .76 0 .76 0 .76 
13/03/2021 5:37:43 PM /16156570641 15A3 87.89 87.08 87.49 52.48 50.57 51 .52 0 .77 0 .75 0 .78 
Point 15 Point 15 88.70 11.31 88.51 52.3• 51 .90 52.01 0.71 0.71 0.71 
13/03/2021 5:53:36 PM (1615658017) 16A1 65.91 65.77 65.84 53.91 55.50 54.71 0 .82 0 .84 0 .83 
13/03/2021 5:56:36 PM (1615658197) 16A2 65.94 65.74 65.84 50.78 52.89 51 .84 0 .77 0 .81 0 .79 
13/03/2021 5:59:36 PM /16156583771 16A3 65.57 65.40 65.49 52.20 53.82 53.01 0 .80 0 .82 0 .81 
Point 11 P oint 11 15.81 15.14 15.72 52.41 54.21 53.34 0.71 0.82 0 .81 
13/03/2021 6:18:49 PM (1615659530) 17A1 65.40 65.40 65.40 53.82 53.82 53.82 0 .82 0 .82 0 .82 
13/03/2021 6:21:49 PM(1615659710) 17A2 65.63 65.04 65.34 57.48 52.82 55.14 0 .88 0 .81 0 .84 
13/03/2021 6:24:49 PM /16156598901 17A3 66.19 65.70 65.95 62.00 56.65 59.33 0 .94 0 .86 0 .90 
Point 17 Point 17 15.75 15.31 15.-57 51.00 54.75 51.71 0.18 0.83 0.81 
13/03/2021 6:31:33 PM(1615660294) 18A1 68.38 67.38 67.88 56.82 54.93 55.88 0 .83 0 .82 0 .82 
13/03/2021 6:34:33 PM (1615660474) 18A2 64.67 64.07 64.37 54.43 51 .90 53.17 0 .84 0 .81 0 .83 
13/03/2021 6:37:33 PM /16156606541 18A3 65.33 64.32 64.83 51 .00 51.15 51 .08 0 .78 0 .80 0 .79 
Point 18 Point 18 18.44 15.53 15.99 54.11 52.98 53.82 0. 82 0.81 0 .81 
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TIME Point CJ-11 CH2 AVG CH1 CH2 AVG CJ-11 CH2 AVG 
16/03/2021 10:51 :29 AM (1615888290) 19A1 76.17 75.44 75.81 66.99 64.59 65.79 0 .88 0 .86 0 .87 
16/03/2021 10:54:29 AM (1615888470) 19A2 74.93 74.53 74.73 61.77 59.59 60.68 0 .82 0 .80 0 .81 
16/03/2021 10:57:29 AM 11615888650\ 19A3 74.00 73.18 73.59 60.41 58.77 59.59 0 .82 0 .80 0 .81 
Point 19 Point 11 75-.12 74.48 74.80 14.04 IU0 12,92 0.84 0.82 0.83 
16/03/2021 11:06:55 AM (1615869216) 20A1 73.43 72.69 73.06 60.83 62.57 61 .70 0 .83 0 .86 0 .84 
16/03/2021 11 :09:55 AM (1615869396) 20A2 73.88 73.22 73.55 63.26 65.13 64.20 0 .86 0 .89 0 .87 
16/03/2021 11:12:55 AM 11615889576\ 20A3 71 .97 71.11 71 .54 62.61 63.45 63.03 0 .87 0 .89 0 .88 
Point 20 Point 20 73.17 72.43 72. 80 82.35 13.85 13.01 D.15 0.11 0.87 
16/03/2021 11:18:30 AM (1615889911) 21A1 68.22 67.50 67.86 59.98 57.37 58.68 0 .88 0 .85 0 .86 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 69.35 68.58 68.97 59.18 57.73 58.48 0 .85 0 .84 0 .85 
16/03/2021 11 :24 :30 AM 11615890271 \ 21A3 71 .87 70.49 71.18 63.58 60.77 62.18 0 .89 0 .86 0 .87 
Point21 Point21 70.01 11.04 II.SI 11 .31 58.11 I0.13 0.87 0.85 0.11 
16/03/202111:40:31 AM(1615891232) 22A1 71 .93 71.48 71.70 66.39 66.06 66.23 0 .92 0 .93 0 .92 
16/03/202111:43:31 AM(1615891412) 22A2 74.49 74.04 74.27 65.32 65.54 65.43 0 .88 0 .89 0 .88 
16/03/202111:46:31 AM/16158915921 22A3 75.95 75.17 75.56 63.65 63.80 63.73 0 .84 0 .85 0 .84 
Point 22 Point 22 74,42 73.82 74,12 85.21 15.24 15,25 0.18 0.11 0.88 
16/03/2021 11 :52:05 AM (1615891926) 23A1 76.29 75.86 76.08 60.85 59.95 60.40 0 .80 0 .79 0 .79 
16/03/2021 11:55:05 AM (1615892106) 23A2 77.42 76.81 77. 12 58.51 57.57 57.04 0 .73 0 .75 0 .74 
16/03/2021 11 :58:05 AM 11615892286\ 23A3 81 .02 80.44 80.73 58.43 58.40 58.42 0.72 0.73 0.72 
Point23 Point23 78.74 71.18 78.41 SI.ti 58.75 58.84 0,75 0.71 0.75 
16/03/202112:05:20 PM(1615892721) 24A1 85.24 86.07 85.66 64.01 65.87 64.94 0 .75 0 .77 0 .76 
16/03/202112:08:20 PM(1615892901) 24A2 84.45 82.80 83.63 63.00 64.13 63.57 0 .75 0 .78 0 .76 
16/03/202112:11:20 PMl1615893081\ 24A3 80.65 78.31 79.48 60.29 59.34 59.82 0 .75 0 .76 0 .75 
Point 24 Point 24 13.88 13.44 13.10 82.70 13.87 13.21 0.75 0,77 0 .71 
16/03/2021 12:19:08 PM (1615893549) 25A1 70.94 70.03 70.49 72.30 68.69 70.50 1.02 0 .98 1.00 
16/03/2021 12:22:08 PM (1615893729) 25A2 69.75 68.98 69.37 72.10 68.53 70.32 1.03 0 .99 1.01 
16/03/2021 12:25:08 PM 11615893909\ 25A3 69.88 69.16 69.52 71 .36 68.13 69.75 1.02 0 .99 1.00 
Point25 Point25 70.22 11.41 11.82 71 .94 18.41 70.20 1.02 0.11 1.01 
16/03/2021 12:32:31 PM (1615894352) 26A1 70.87 70.77 70.82 58.97 54.21 55.59 0 .80 0 .77 0 .79 
16/03/2021 12:35:31 PM (1615894532) 26A2 67.91 67.25 67.58 58.34 53.55 54.95 0 .83 0 .80 0 .81 
16/03/2021 12:38:31 PM 116158947121 26A3 69.60 69.47 69.54 59.90 54.94 57.42 0 .86 0 .79 0 .83 
Point 21 Point 21 11.12 11.40 19.51 51.03 54.27 51,12 0.13 0,71 0 .81 
16/03/2021 12:44:08 PM (1615895049) 27A1 66.16 65.72 65.94 59.29 58.90 59.10 0 .90 0 .90 0 .90 
16/03/2021 12:47:08 PM (1615895229) 27A2 65.20 65.21 65.21 55.26 54.65 54.96 0 .85 0 .84 0 .84 
16/03/2021 12:50:08 PM 11615895409\ 27A3 65.44 65.08 65.26 57.57 58.08 58.83 0 .88 0 .86 0 .87 
Point27 Point27 15.12 15.35 15.41 57,18 58.11 57.21 0.87 0.87 0.87 
16/03/20211:01:51 PM(1615898112) 28A1 75.08 74.62 74.85 65.43 66.54 65.99 0 .87 0 .89 0 .88 
16/03/20211:04:51 PM(1615898292) 28A2 74.81 74.35 74.58 60.25 58.76 59.51 0 .81 0 .79 0 .80 
16/03/20211:07:51 PM/1615898472) 28A3 74.51 74.10 74.31 62.89 64.17 63.53 0 .84 0 .87 0 .86 
Point 28 Point 28 74.81 74 .31 74.58 83.31 14,11 13.75 0.14 0.15 0.84 
16/03/20211:21:17 PM(1615897278) 29A1 72.33 71 .93 72.13 58.45 57.35 57.90 0 .81 0 .80 0 .80 
16/03/20211:24:17 PM(1615897458) 29A2 71.76 71 .87 71 .82 57.86 57.52 57.69 0 .81 0 .80 0 .80 
16/03/20211:27:17 PM/1615897638) 29A3 73.54 73.58 73.55 59.15 59.48 59.32 0 .80 0 .81 0 .81 
Point29 Point21 72.11 7 2.53 72.57 58.52 58.23 58.31 0.81 0.80 0.80 
16/03/2021 2:27:16 PM (1615901237) 30A1 69.88 68.31 69.10 49.89 50.00 49.95 0 .71 0 .73 0 .72 
16/03/2021 2:30:16 PM(1615901417) 30A2 68.31 67.13 67.72 51.14 48.61 49.88 0 .75 0 .72 0 .74 
16/03/2021 2:33:16 PM /1615901597) 30A3 73.24 71 .66 72.45 49.69 47.58 48.63 0 .68 0 .66 0 .67 
Point 30 Point 30 70.18 11.48 70.23 50.21 48.84 41.52 0.71 0,71 0 .71 
16/03/2021 2:43:52 PM (1615902233) 31A1 69.64 69.44 69.54 57.69 54.48 58.08 0 .83 0 .78 0 .81 
16/03/2021 2:48:52 PM(1615902413) 31A2 69.86 69.64 69.75 53.67 51 .91 52.79 0 .77 0 .75 0 .76 
16/03/2021 2:49:52 PM /1615902593) 31A3 73.75 73.91 73.83 55.65 53.99 54.82 0 .76 0 .73 0 .74 
Point 31 Point 31 71.52 71.52 71.52 55.18 53.59 54.71 0,78 0.75 0 .77 
16/03/2021 2:55:31 PM (1615902932) 32A1 76.08 75.92 75.99 63.97 58.71 61 .34 0 .84 0 .77 0 .81 
16/03/2021 2:58:31 PM (1615903112) 32A2 69.37 69.30 69.34 55.05 52.66 53.86 0 .79 0 .76 0 .78 
16/03/2021 3:01:31 PM/1615903292) 32A3 69.83 69.29 69.58 57.30 55.98 58.63 0 .82 0 .81 0 .81 
Point 32 Point 32 72.11 72.72 72.81 10.41 51.44 58. 38 0,82 0.71 0,80 
16/03/2021 3:08:07 PM (1615903688) 33A1 78.00 77.29 77.65 61 .08 58.00 59.53 0 .78 0 .75 0 .77 
16/03/2021 3:11:07 PM(1615903868) 33A2 72.48 72.09 72.29 51.44 49.57 50.51 0 .71 0 .69 0 .70 
16/03/2021 3:14:07 PM /1615904048) 33A3 79.39 79.18 79.29 64.58 61 .08 62.82 0 .81 0 .77 0 .79 
Point 33 Point 33 77.47 77.DI 77.27 11.54 58:25 51.81 0,77 0.74 0 .75 
16/03/2021 3:22:40 PM(1615904581) 34A1 70.34 69.66 70.00 59.48 57.51 58.49 0 .85 0 .83 0 .84 
16/03/2021 3:25:40 PM(1615904741) 34A2 68.85 68.04 68.45 58.45 53.68 55.07 0 .82 0 .79 0 .80 
16/03/2021 3:28:40 PM/1615904921) 34A3 71 .85 71 .25 71 .55 58.85 54.31 55.58 0 .79 0 .76 0 .78 
Point 34 Point 34 70.52 11.85 70.18 57.80 55.51 51.85 0,82 0.71 0,81 
16/03/2021 3:36:14 PM (1615905375) 35A1 70.78 70.05 70.42 59.76 58.77 58.27 0 .84 0 .81 0 .83 
16/03/2021 3:39:14 PM (1615905555) 35A2 68.87 67.86 68.37 58.92 54.68 55.80 0 .83 0 .81 0 .82 
16/03/2021 3:42:14 PM /1615905735) 35A3 69.43 68.70 69.07 53.69 52.60 53.15 0 .77 0 .77 0 .77 
Point 35 Point 35 19.77 88.H 11.37 57.41 55.01 51.22 0.81 0.71 0 .80 
16/03/2021 3:50:58 PM (1615908259) 36A1 76.59 75.21 75.90 67.19 69.71 68.45 0 .88 0 .93 0 .90 
16/03/2021 3:53:58 PM (1615906439) 36A2 76.98 75.78 76.38 63.91 60.67 62.29 0 .83 0 .80 0 .82 
16/03/2021 3:58:58 PM /1615908619) 36A3 75.91 74.52 75.22 70.92 65.68 68.30 0 .93 0 .88 0 .91 
Point 31 Point 31 71.52 75.20 75.81 18.25 11.71 17,12 0.88 0.87 0,88 
16/03/2021 4:04:32 PM (1615907073) 37A1 74.71 73.32 74.02 64.22 62.16 63.19 0 .86 0 .85 0 .85 
16/03/2021 4:07:32 PM (1615907253) 37A2 77.38 76.45 76.92 61.45 58.02 59.74 0 .79 0 .76 0 .78 
16/03/2021 4:10:32 PM /1615907433) 37A3 73.26 72.10 72.68 61 .37 58.99 60.18 0 .84 0 .82 0 .83 
Point 37 Point 37 75.41 74.31 74.91 12.51 10.10 81 .32 0.83 0.81 0 .12 
16/03/2021 4:17:33 PM (1615907854) 38A1 78.58 78.02 78.29 73.49 72.58 73.04 0 .94 0 .93 0 .93 
16/03/2021 4:20:33 PM (1615908034) 38A2 75.08 74.04 74.58 66.24 61 .25 63.75 0 .88 0 .83 0 .85 
16/03/2021 4:23:33 PM /1615908214) 38A3 73.13 72.22 72.68 61 .87 58.85 60.36 0 .85 0 .82 0 .83 
Point 38 Point 38 71.18 75.41 75.82 11.71 18.21 18.95 0,89 0.81 0,87 
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Sito Data LAoa• (dBAI LAoa •Iii........., (dBAI L..A.a • Bio/AntrlVVVVIV Ratio 
TIME Point CH1 CH2 AVG CH1 CH2 AVG CH1 CH2 AVG 
13/03/2021 12:39:03 PM (1615639144) 2A1 65.41 64.58 68.03 61 .69 61 .81 64.76 0 .94 0 .96 0 .95 
13/03/202 1 12:42:03 PM (1615639324) 2A2 66.24 65.84 69.05 60.92 61 .71 64.34 0 .92 0 .94 0 .93 
13/03/2021 12:45:03 PM (16156395041 2A3 65.08 63.45 67.35 60.45 59.14 62.85 0 .93 0 .93 0 .93 - - 2A 65.60 64.73 68.2Q 61 0 5 61 0 5 64.06. _0.9~ R.94 0 .94 
13/03/20211:17:52 PM (1615641473) 281 66.82 64.58 68.85 65.34 63.16 67.40 0 .98 0 .98 0 .98 
13/03/20211:20:52 PM(1615641653) 282 66.44 64.78 68.70 64.79 62.41 66.77 0 .98 0 .96 0 .97 
13/03/20211:23:52 PM (1615641833) 283 67.40 66.47 69.97 70.40 67.52 72.20 1.05 1.02 1.03 

28 66.90 65.36 69.21 67.63 64.99 69.52 1.00 0 .99 0 .99 
Point 2 Point 2 11.30 15.01 H .73 15.49 13.45 17.10 0.97 0.H 0.H 
13/03/20211:56:50 PM(1615643811) 3A1 64.88 62.74 63.81 62.24 60.65 81.45 0 .96 0 .97 0 .96 
13/03/20211:59:50 PM(1615643991) 3A2 63.56 62.37 62.97 61.14 59.15 60.15 0 .96 0 .95 0 .96 
13/03/202 1 2:02:50 PMl1615644171\ 3A3 63.3 1 61 .84 62.56 61 .07 58.54 59.81 0 .97 0 .95 0 .96 
Point 3 Point 3 13.97 12. 33 13.15 11 .52 59.54 I0.52 0.H 0 .95 0.H 
13/03/202 1 2:23:28 PM (1615645409) 4A1 65.56 65.49 65.53 64.31 64.69 64.50 0 .98 0 .99 0 .98 
13/03/202 1 2:26:26 PM (1615645589) 4A2 63.15 61 .98 62.57 63.23 59.48 61 .35 1.00 0 .96 0 .98 
13/03/202 1 2:29:28 PM 11615845769\ 4A3 64.96 64.29 64.63 62.04 60.05 61 .05 0 .96 0 .93 0 .94 
Polnt4 Polnt4 14.17 14.15 14.41 13.29 12.08 12.10 0.98 0.H 0.97 
13/03/202 1 2:39:26 PM (1615646367) 5A1 61 .98 60.71 61 .35 58.33 55.67 57.00 0 .94 0 .92 0 .93 
13/03/202 1 2:42:26 PM (1615646547) 5A2 61.12 61 .07 61.10 59.62 59.45 59.54 0 .96 0 .97 0 .97 
13/03/202 1 2:45:26 PM 11615648727\ 5A3 61.47 60.63 61 .05 61.44 61 .37 61.41 1.00 1.01 1.01 
Polnt5 Point 5 11 .s• 10.81 11.17 59.99 59.41 59.17 0.97 0.97 0.97 
13/03/202 1 2:59:10 PM(1615647551) 6A1 68.94 64.08 66.51 64.70 59.78 62.24 0 .94 0 .93 0 .94 
13/03/202 1 3:02: 10 PM(1615647731) 6A2 69.07 63.95 66.51 64.58 59.93 62.25 0 .94 0 .94 0 .94 
13/03/202 1 3:05: 10 PM 11615647911' 6A3 69.61 65.09 67.35 65.44 61.70 63.57 0 .94 0 .95 0 .94 
Point I Point I 19.22 14.40 H .81 14.92 ID.SI 12.73 0.94 0.94 0.94 
13/03/202 1 3: 15:19 PM (1615648520) 7A1 59.99 59.46 59.73 61 .61 57.91 59.76 1.03 0 .97 1.00 
13/03/202 1 3: 18:19 PM (1615648700) 7A2 60.40 60.54 60.47 57.19 58.15 57.67 0 .95 0 .96 0 .95 
13/03/202 1 3:2 1:19 PMl1615648880\ 7A3 60.69 60.46 60.58 56.70 56.25 56.48 0 .93 0 .93 0 .93 
Point 7 Point 7 I0.37 10.18 10.27 59.10 57.51 58.18 0.97 0 .91 0.H 
13/03/202 1 3:26:32 PM (1615649193) 8A1 59.69 61 .50 60.60 59.14 59.57 59.36 0 .99 0 .97 0 .98 
13/03/202 1 3:29:32 PM (1615649373) 8A2 59.68 58.00 58.84 55.55 52.52 54.04 0 .93 0 .91 0 .92 
13/03/202 1 3:32:32 PM 116156495531 8A3 60.38 59.55 59.97 57.02 55.93 56.48 0 .94 0 .94 0 .94 
Point 8 Point I 59.93 59.92 5UI 57.49 51.92 57.18 0.H 0.94 0.95 
13/03/202 1 3:40:05 PM (1615650006) 9A1 61 .00 60.09 60.55 56.50 56.15 56.33 0 .93 0 .93 0 .93 
13/03/202 1 3:4 3:05 PM (1615650186) 9A2 60.13 59.3 1 59.72 57.30 57.21 57.26 0 .95 0 .97 0 .96 
13/03/202 1 3:46:05 PM 116156503661 9A3 61 .04 60.63 60.84 55.17 54.64 54.91 0 .90 0 .90 0 .90 
Point 9 Point I 10.7.t 10.04 80.39 51.41 51.12 51.27 0.93 0.93 0.93 
13/03/202 1 4:26:34 PM (1615652795) 10A1 62.86 61 .60 62.23 60.84 60.03 60.44 0 .97 0 .97 0 .97 
13/03/202 1 4:29:34 PM (1615652975) 10A2 64.08 61.14 62.60 59.79 59.33 59.56 0 .93 0 .97 0 .95 
13/03/202 1 4:32:34 PM 11615653 1551 10A3 59.38 58.50 58.94 55.61 54.00 54.81 0 .94 0 .92 0 .93 
Point 10 Point 10 12.51 10.11 11 .54 59.21 58.48 58.17 0.95 0.H 0.95 
13/03/20214:41:50 PM(1615653711) 11A1 58.01 57.32 57.67 54.71 54.17 54.44 0 .94 0 .95 0 .94 
13/03/20214:44:50 PM(1615653891) 11A2 66.06 64.94 65.50 63.15 61 .71 62.43 0 .96 0 .95 0 .95 
13/03/202 1 4:47:50 PM 11615654071' 11A3 60.35 59.26 59.81 56.47 54.80 55.64 0 .94 0 .93 0 .93 
Point 11 Point 11 12.83 11 .71 12.29 59.71 58.34 59.02 D.95 0 .94 0.H 
13/03/202 1 4:53:47 PM (1615654428) 12A1 56.17 56.80 56.49 55.05 53.88 54.47 0 .98 0 .95 0 .96 
13/03/202 1 4:56:47 PM (1615654608) 12A2 56.63 57.78 57.21 51 .86 53.82 52.84 0 .92 0 .93 0 .92 
13/03/202 1 4:59:47 PM 11615654788\ 12A3 56.73 59.14 57.94 51.49 53.16 52.33 0 .91 0 .90 0 .90 
Point 12 Point 12 51.52 58.01 57.25 53.11 53.13 53.31 0.93 0.93 0.93 
13/03/202 1 5:08:43 PM (1615655324) 13A1 68.63 65.19 66.91 64.19 59.11 61 .65 0 .94 0 .91 0 .92 
13/03/202 1 5:11:43 PM(1615655504) 13A2 67.47 65.66 66.58 63.22 65.66 64.45 0 .94 0 .94 0 .94 
13/03/202 1 5:14:43 PM 11615655684\ 13A3 66.12 67.31 66.72 60.63 62.26 61.45 0 .92 0 .93 0 .92 
Point 13 Point 13 17.53 11.11 H.74 12.92 13.15 12.74 0.93 0 .92 0.93 
13/03/202 1 5:20:12 PM (161565601 3) 14A1 60.43 59.76 60.10 58.16 58.86 58.51 0 .96 0 .99 0 .97 
13/03/202 1 5:23:12 PM (1615656193) 14A2 58.55 57.72 58.14 53.12 52.80 52.96 0 .91 0 .92 0 .91 
13/03/202 1 5:26:12 PM 116156563731 14A3 61.44 60.18 60.81 55.09 53.75 54.42 0 .90 0 .89 0 .90 
Point 14 Point 14 ID.30 59.35 59.82 55.H 51.01 55.91 0.92 0.93 0.93 
13/03/202 1 5:31:43 PM(1615656704) 15A1 59.76 59.35 59.56 53.11 53.52 53.32 0 .89 0 .90 0 .90 
13/03/202 1 5:34:43 PM (1615656884) 15A2 59.35 59.35 59.35 53.52 53.52 53.52 0 .90 0 .90 0 .90 
13/03/202 1 5:37:43 PM 11615657064\ 15A3 59.09 57.98 58.54 53.49 51 .62 52.56 0 .91 0 .89 0 .90 
Point 15 Point 15 59 . .t1 58.9.t 59.17 53.38 52.97 53.15 0.90 0.90 0.90 
13/03/202 1 5:53:36 PM (1615658017) 16A1 58.61 59.84 59.23 55.06 56.62 55.84 0 .94 0 .95 0 .94 
13/03/202 1 5:56:36 PM (1615658197) 16A2 57.57 58.90 58.24 51 .88 54.04 52.96 0 .90 0 .92 0 .91 
13/03/202 1 5:59:36 PM 116156583771 16A3 58.30 59.12 58.71 53.30 54.95 54.13 0 .91 0 .93 0 .92 
Point 11 P oint 11 58.18 59.31 58.74 53.81 55.34 54.47 0.92 0.93 0.92 
13/03/202 1 6:18:49 PM (1615659530) 17A1 59.12 59.12 59.12 54.95 54.95 54.95 0 .93 0 .93 0 .93 
13/03/202 1 6:21:49 PM(1615659710) 17A2 55.38 55.11 55.25 58.32 53.83 56.06 1.05 0 .98 1.02 
13/03/202 1 6:24:49 PM 11615659890\ 17A3 57.62 57.51 57.57 62.88 57.70 60.29 1.09 1.00 1.05 
Point 17 Point 17 57.13 57.54 57.59 59.90 55.11 57.75 1.02 0 .97 1.00 
13/03/202 1 6:31:33 PM(1615660294) 18A1 57.71 55.66 56.69 57.89 56.00 56.95 1.00 1.01 1.00 
13/03/202 1 6:34:33 PM (1615660474) 18A2 55.77 54.45 55.11 55.35 52.94 54.15 0 .99 0 .97 0 .98 
13/03/202 1 6:37:33 PM 116156606541 16A3 53.91 53.47 53.69 52.03 52.19 52.11 0 .97 0 .96 0 .97 
Point 18 Point 18 51.07 54-.12 55.33 55.71 54. 04 54.15 0.99 0.98 0.99 
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Sito Data LAoa- ldBAI LAoa -Ill- ldBAI L..A.a • BiolAntr~ Ratio 
TIME Point CH1 CH2 AVG CH1 CH2 AVG CH1 CH2 AVG 
16/03/2021 10:51 :29 AM (1615888290) 19A1 68.05 66.17 67.11 67.99 65.65 66.82 1.00 0 .99 1.00 
16/03/2021 10:54:29 AM (1615888470) 19A2 65.37 64.25 64.81 62.81 60.68 61 .75 0 .96 0 .94 0 .95 
16/03/2021 10:57:29 AM 11615888650\ 19A3 64.26 62.80 63.53 61.45 59.86 60.66 0 .96 0 .95 0 .95 
Point 19 Point 19 H.20 14.83 15.41 IS.OS 12.87 83.H 0.17 0.91 0.17 
16/03/2021 11:06:55 AM (1615869216) 20A1 64.34 63.64 63.99 61 .83 63.64 62.74 0 .96 1.00 0 .96 
16/03/2021 11 :09:55 AM (1615869396) 20A2 64.12 64.15 64.14 64.32 66.22 65.27 1.00 1.03 1.02 
16/03/2021 11:12:55 AM l16158695761 20A3 63.62 62.48 63.05 63.65 64.51 64.08 1.00 1.03 1.02 
Point 20 Point 20 84 .04 13.48 13.75 83.39 14 .13 14,15 0.99 1.0 2 1.01 
16/03/2021 11:16:30 AM (1615869911) 21A1 60.03 59.82 59.93 61 .02 58.45 59.74 1.02 0 .96 1.00 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 63.04 62.55 62.80 60.27 58.85 59.56 0 .96 0 .94 0 .95 
16/03/2021 11 :24 :30 AM 11615890271 \ 21A3 66.00 65.44 66.72 64.69 61 .90 63.30 0 .95 0 .95 0 .95 
Point21 Point21 14.13 13.19 14.03 12.4 5 10.0 2 11.23 0.17 D.15 0.H 
16/03/2021 11:40:31 AM (1615891232) 22A1 65.04 65.49 65.27 67.37 65.49 66.43 1.04 1.02 1.03 
16/03/202111:43:31 AM(1615891412) 22A2 66.39 66.82 66.61 66.34 66.58 66.48 1.00 1.00 1.00 
16/03/2021 11:46:31 AM l16158915921 22A3 65.27 65.44 65.36 64.68 64.84 64.76 0 .99 0 .99 0 .99 
Point 22 Point 22 85.11 15.17 15.71 11,2 7 15.70 15.U 1.01 1.00 1.01 
16/03/2021 11:52:05 AM (1615891926) 2.3A1 63.43 64.37 63.90 61 .94 60.96 61 .45 0 .96 0 .95 0 .96 
16/03/2021 11:55:05 AM (1615892106) 23A2 62.36 63.78 63.07 57.55 58.47 58.01 0 .92 0 .92 0 .92 
16/03/2021 11 :58:05 AM 11615892286\ 23A3 64.80 65.18 64.99 59.51 59.35 59.43 0 .92 0 .91 0 .91 
Poin123 Point23 13.15 14.48 14.01 10.04 51,72 51 ,81 0.14 0.13 0.13 
16/03/202112:05:20 PM (1615892721) 24A1 66.23 65.84 67.04 65.07 66.91 65.99 0 .95 1.02 0 .99 
16/03/202112:06:20 PM (1615892901) 24A2 67.13 64.16 65.65 64.09 65.20 64.65 0 .96 1.02 0 .99 
16/03/202112:11:20 PM /16158930611 24A3 65.20 61 .80 63.50 61 .35 60.43 60.89 0 .94 0 .96 0 .96 
Point 24 Point 24 17.03 14.24 15,13 83.77 14 .13 14.32 0.15 1.00 0.11 
16/03/2021 12:19:06 PM (1615893549) 25A1 67.80 66.55 67.16 73.26 69.69 71.48 1.06 1.05 1.06 
16/03/2021 12:22:06 PM (1615893729) 25A2 66.68 65.74 66.21 73.05 69.53 71 .29 1.10 1.06 1.08 
16/03/2021 12:25:08 PM 11615893909\ 25A3 66.55 65.75 66.15 72.31 69.14 70.73 1.09 1.05 1.07 
Point 25 Point 2 5 17.05 11.03 H .54 72.81 19.48 71.17 1.01 1.05 1.07 
16/03/2021 12:32:31 PM (1615894352) 26A1 60.25 58.97 59.61 58.03 55.31 56.67 0 .96 0 .94 0 .95 
16/03/2021 12:35:31 PM (1615894532) 26A2 61 .14 59.91 60.53 57.41 54.68 56.05 0 .94 0 .91 0 .93 
16/03/2021 12:38:31 PM l16158947121 26A3 60.53 59.14 59.84 60.93 56.03 58.48 1.01 0 .95 0 .98 
Point 21 Point 21 80.11 59.31 10.01 59,08 55.38 57,19 0.17 0.13 0.15 
16/03/2021 12:44:08 PM (1615895049) 27A1 57.92 57.49 57.71 60.22 59.85 60.04 1.04 1.04 1.04 
16/03/2021 12:47:08 PM (1615895229) 27A2 57.19 56.92 57.06 56.25 55.63 55.94 0 .98 0 .98 0 .98 
16/03/2021 12:50:08 PM 11615895409\ 27A3 58.35 57.99 58.17 58.62 57.09 57.86 1.00 0 .99 0 .99 
Poinl27 Point27 57.85 57.49 57.17 58.11 57.88 58.21 1.0·1 1.00 1.0·1 
16/03/20211:01:51 PM (1615896112) 28A1 64.05 63.17 63.61 66.62 67.70 67.16 1.04 1.07 1.06 
16/03/20211:04:51 PM (1615896292) 28A2 65.65 64.09 64.87 61 .30 59.83 60.57 0 .93 0 .93 0 .93 
16/03/20211:07:51 PM /16158964721 28A3 66.01 65.81 65.91 63.90 65.18 64.54 0 .97 0 .99 0 .98 
Point 28 Point 28 85.32 14. 50 14 .10 14 .4 7 15,21 14,18 0.11 1.00 0.99 
16/03/20211:21:17 PM (1615897278) 29A1 61 .97 60.98 81.48 59.52 60.98 60.25 0 .96 0 .96 0 .96 
16/03/20211:24:17 PM(1615897458) 29A2 61 .55 61 .70 61 .63 58.94 58.60 58.77 0 .96 0 .95 0 .95 
16/03/20211:27:17 PMl1615897638\ 29A3 63.71 64.05 63.88 60.17 60.47 60.32 0 .94 0 .94 0 .94 
Point 29 Point21 12.51 12.45 12.47 51.57 10.13 51 ,84 D.95 D.15 D.95 
16/03/2021 2:27:16 PM (1615901237) 30A1 56.91 56.97 58.94 50.86 51 .10 50.98 0 .89 0 .90 0 .90 
16/03/2021 2:30:16 PM(1615901417) 30A2 56.32 55.82 56.07 52.12 49.70 50.91 0 .93 0 .89 0 .91 
16/03/2021 2:33:16 PM l16159015971 30A3 58.72 56.08 56.40 50.75 48.69 49.72 0 .90 0 .87 0 .88 
Point 30 Point 30 51.H 51.32 51.48 51.21 49.14 50.57 0.10 0.11 0 .81 
16/03/2021 2:43:52 PM (1615902233) 31A1 58.30 56.76 57.53 58.33 55.37 56.85 1.00 0 .98 0 .99 
16/03/2021 2:46:52 PM(1615902413) 31A2 57.26 56.10 56.68 54.70 52.97 53.84 0 .96 0 .94 0 .95 
16/03/2021 2:49:52 PM l16159025931 31A3 62.80 62.06 62.43 56.52 55.01 55.77 0 .90 0 .89 0 .89 
Point 31 Point 31 80.11 51.19 59 .17 51,77 54.57 55.18 0 .15 0 .14 0 .94 
16/03/2021 2:55:31 PM (1615902932) 32A1 62.12 60.73 61 .43 64.18 59.21 61 .70 1.03 0 .98 1.00 
16/03/2021 2:58:31 PM (1615903112) 32A2 59.21 57.80 58.51 55.99 53.68 54.84 0 .95 0 .93 0 .94 
16/03/2021 3:01:31 PM /16159032921 32A3 58.61 57.78 58.20 58.20 56.92 57.58 0 .99 0 .99 0 .99 
Point 32 Point 32 10.27 59.00 51.13 10.88 57.11 58.t• 0.91 0.11 0.18 
16/03/2021 3:08:07 PM (1615903688) 33A1 60.75 60.59 60.67 62.15 58.98 60.57 1.02 0 .97 1.00 
16/03/2021 3:11:07 PM(1615903868) 33A2 54.90 53.91 54.41 52.47 50.64 51 .56 0 .96 0 .94 0 .95 
16/03/2021 3:14:07 PM l16159040481 33A3 57.72 57.09 57.41 64.70 61 .30 63.00 1.12 1.07 1.10 
Point 33 Point 33 58.43 58.02 58.22 12.01 58,71 10.38 1.03 1.00 1.01 
16/03/2021 3:22:40 PM(1615904561) 34A1 62.45 60.71 61 .58 60.47 58.56 59.52 0 .97 0 .97 0 .97 
16/03/2021 3:25:40 PM(1615904741) 34A2 61 .06 58.71 59.89 57.44 54.68 56.06 0 .94 0 .93 0 .94 
16/03/2021 3:28:40 PMl1615904921\ 34A3 59.98 57.90 58.94 57.84 55.35 56.60 0 .96 0 .96 0 .96 
Point 34 Point 34 11.28 51.27 10..27 58.80 51.55 57.17 0.H 0.15 0.95 
16/03/2021 3:36:14 PM (1615905375) 35A1 58.93 56.95 57.94 60.80 57.83 59.32 1.03 1.02 1.02 
16/03/2021 3:39:14 PM (1615905555) 35A2 60.53 58.48 59.51 57.93 55.73 56.83 0 .96 0 .95 0 .96 
16/03/2021 3:42:14 PM l16159057351 35A3 56.82 55.70 56.26 54.71 53.64 54.18 0 .96 0 .96 0 .96 
Point 35 Point 35 59 .02 57~11 58.10 58.41 51.08 57.2 8 0 .18 0 .18 0 .18 
16/03/2021 3:50:58 PM (1615906259) 36A1 69.99 67.05 68.52 68.29 70.91 69.60 0 .98 1.06 1.02 
16/03/2021 3:53:58 PM (1615906439) 36A2 69.47 66.26 67.87 64.94 61 .75 63.35 0 .94 0 .93 0 .93 
16/03/2021 3:58:58 PM 11615908619\ 36A3 70.21 66.85 68.53 71.11 66.28 68.70 1.01 0 .99 1.00 
Point 38 Point 31 II.to 11,73 18.32 18.80 17.80 11.,. 0.17 0.19 0.18 
16/03/2021 4:04:32 PM (1615907073) 37A1 70.02 67.25 68.64 65.28 63.24 64.26 0 .93 0 .94 0 .94 
16/03/2021 4:07:32 PM (1615907253) 37A2 68.25 65.31 66.78 62.52 59.12 60.82 0 .92 0 .91 0 .91 
16/03/2021 4:10:32 PM l16159074331 37A3 67.62 65.20 66.41 62.42 60.06 61 .24 0 .92 0 .92 0 .92 
Point 37 Point 37 88.75 11.03 1 7.31 13.82 11.18 12,39 0 .92 0 .12 0 .92 
16/03/2021 4:17:33 PM (1615907854) 38A1 66.73 64.62 65.68 74.81 73.74 74.18 1.12 1.14 1.13 
16/03/2021 4:20:33 PM (1615908034) 38A2 67.60 65.38 66.49 67.19 62.23 64.71 0 .99 0 .95 0 .97 
16/03/2021 4:23:33 PM 11615908214\ 38A3 66.63 64.60 65.62 62.89 59.90 61.40 0 .94 0 .93 0 .94 
Point 38 Point 38 17.01 14.88 15.15 70.80 19.43 70.07 1.02 1.01 1,01 
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Sito Data NOSI 
TIME Point a n CH2 AVG 
13/03/2021 12:39:03 PM (1615639144) 2A1 0 .01 0 .15 0 .06 
13/03/2021 12:42:03 PM (1615639324) 2A2 -0.17 0 .01 -0.06 
13/03/2021 12:45:03 PM (1615639504) 2A3 -0.13 -0.01 -0.07 - 2A ~ .09 0 .05 ~ .02. 
13/03/20211:17:52 PM(1615641473) 281 0 .02 0 .13 0 .07 
13/03/20211:20:52 PM(1615641653) 282 0 .02 0 .00 0 .01 
13/03/20211:23:52 PM(1615641633) 283 0.46 0 .30 0 .36 

28 0.17 0 .14 0 .15 
Point 2 Point 2 0.04 0.10 0.07 
13/03/20211:56:50 PM(1615643611) 3A1 -0.10 0 .06 -0.02 
13/03/20211:59:50 PM(1615643991) 3A2 0 .05 -0.04 0 .00 
13/03/2021 2:02:50 PMl1615644171\ 3A3 0 .13 -0.01 0 .06 
Point 3 Point 3 0.03 0.00 0.02 
13/03/2021 2:23:28 PM (1615845409) 4A1 0 .16 0 .10 0 .13 
13/03/2021 2:26:28 PM (1615845589) 4A2 0 .41 0 .13 0 .27 
13/03/2021 2:29:28 PM 11615845769\ 4A3 0 .06 -0.06 0 .00 
Polnt4 Polnt4 0.21 0 .05 0.13 
13/03/2021 2:39:26 PM (1615646367) 5A1 -0.06 -0. 11 -0.09 
13/03/2021 2:42:26 PM (1615646547) 5A2 0 .26 0 .33 0 .30 
13/03/2021 2:45:26 PM 11615648727\ 5A3 0 .23 0 .29 0 .26 
Points Point 5 0 ,14 0.17 0.15 
13/03/2021 2:59:10 PM(1615647551) 6A1 -0.12 -0.01 -0.06 
13/03/2021 3:02:10 PM(1615647731) 6A2 -0.24 -0.04 -0.14 
13/03/2021 3:05:10 PM 11615847911' 6A3 -0.15 0 .07 -0.04 
Point I Point I -0.17 0 .01 -0.08 
13/03/2021 3:15:19 PM (1615646520) 7A1 0 .47 0 .24 0 .35 
13/03/2021 3:16:19 PM (1615646700) 7A2 0 .07 0 .10 0 .06 
13/03/2021 3:21:19 PMl1615648880\ 7A3 -0.06 -0.09 -0.09 
Point 7 Point 7 0 ,15 0.01 0.12 
13/03/2021 3:26:32 PM (1615649193) 8A1 0 .18 -0.10 0 .04 
13/03/2021 3:29:32 PM (1615649373) 8A2 -0.10 -0.18 -0.14 
13/03/2021 3:32:32 PM 116156495531 8A3 0 .05 0 .03 0 .04 
Point 8 Point I 0.04 -0.01 -0.02 
13/03/2021 3:40:05 PM (1615650006) 9A1 -0.05 -0.02 -0.03 
13/03/2021 3:43:05 PM (1615650166) 9A2 0 .10 0 .21 0 .15 
13/03/2021 3:46:05 PM 116156503661 9A3 -0. 11 -0.06 -0.10 
Point I Point I -0.02 0.04 0.01 
13/03/2021 4:26:34 PM (1615652795) 10A1 0 .00 0 .06 0 .04 
13/03/2021 4:29:34 PM (1815852975) 10A2 -0.28 0 .05 -0.10 
13/03/2021 4:32:34 PM /16156531551 10A3 -0. 11 -0.06 -0.09 
Point 10 Point 10 -0.12 0 .02 -0.05 
13/03/20214:41:50 PM(1615653711) 11A1 0 .01 0 .04 0 .03 
13/03/20214:44:50 PM(1615653691) 11A2 -0.19 -0.25 -0.22 
13/03/20214:47:50 PM/16156540711 11A3 -0.04 -0.06 -0.06 
Point 11 Point 11 -0.01 -0.10 -0.0I 
13/03/2021 4:53:47 PM (1615654428) 12A1 0 .36 0 .17 0 .26 
13/03/2021 4:56:47 PM (1615654606) 12A2 0 .02 0 .03 0 .02 
13/03/2021 4:59:47 PM /16156547861 12A3 -0. 14 -0.41 -0.26 
Point 12 Point 12 0.08 -0.07 0.00 
13/03/2021 5:06:43 PM (1615655324) 13A1 -0.25 -0.36 -0.32 
13/03/2021 5:11:43 PM(1615655504) 13A2 -0.19 -0.07 -0.13 
13/03/2021 5:14:43 PM /16156556641 13A3 -0.16 0 .01 -0.06 
Point 13 Point-13 -0.20 -0.15 -0.17 
13/03/2021 5:20:12 PM (1615656013) 14A1 0 .15 0 .26 0 .21 
13/03/2021 5:23:12 PM (1615656193) 14A2 -0.12 -0.12 -0.12 
13/03/2021 5:26:12 PM /16156563731 14A3 -0.17 -0.25 -0.21 
Point 14 P oint 14 -0.05 -0.03 -0.04 
13/03/2021 5:31:43 PM(1615656704) 15A1 -0.23 -0.21 -0.22 
13/03/2021 5:34:43 PM (1615656664) 15A2 0 .06 -0.02 0 .03 
13/03/2021 5:37:43 PM /16156570641 15A3 -0.10 -0.26 -0.18 
Point 15 Point 15 -0.01 -0.11 -0.12 
13/03/2021 5:53:36 PM (1615658017) 16A1 -0.02 -0.07 -0.05 
13/03/2021 5:56:36 PM (1615658197) 16A2 -0.25 -0.21 -0.23 
13/03/2021 5:59:36 PM /16156583771 16A3 -0.20 -0.07 -0.14 
Point 11 P oint 11 -0.11 -0.12 -0.14 
13/03/2021 6:16:49 PM (1615659530) 17A1 0 .07 0 .05 0 .06 
13/03/2021 6:21:49 PM(1615659710) 17A2 0 .57 0 .14 0 .35 
13/03/2021 6:24:49 PM /16156596901 17A3 0 .66 0 .19 0.44 
Point 17 Pol"' 17 0.44 0.13 0.28 
13/03/2021 6:31:33 PM(1615660294) 18A1 0 .41 0.44 0 .42 
13/03/2021 6:34:33 PM (1615660474) 18A2 0 .29 0 .20 0 .24 
13/03/2021 6:37:33 PM /16156606541 16A3 0 .21 0 .29 0 .25 
Point 18 Point 18 0.30 0 .31 0. 30 
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Sito Data NOSI 
TIME Point a n CH2 AVG 
16/03/2021 10:51 :29 AM (1615888290) 19A1 0 .22 0 .22 0 .22 
16/03/2021 10:54:29 AM (1615888470) 19A2 0 .04 0 .00 0 .02 
16/03/2021 10:57:29 AM 11615888650\ 19A3 0 .03 0 .09 0 .06 
Point 19 Point 11 0 .10 0.11 0 .10 
16/03/2021 11:06:55 AM (1615889216) 20A1 0 .04 0 .28 0 .16 
16/03/2021 11 :09:55 AM (1615889396) 20A2 0 .32 0 .49 0 .40 
16/03/2021 11:12:55 AM 11615889576\ 20A3 0 .24 0 .43 0 .34 
Point 2 0 Point 20 0 .20 0 .40 0.30 
16/03/2021 11:18:30 AM (1615889911) 21A1 0 .23 -0. 11 0 .06 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 -0.19 -0.32 -0.26 
16/03/2021 11 :24 :30 AM 11615890271 \ 21A3 -0.19 -0.25 -0.22 
Point21 Point21 -0.05 -0.23 -0.14 
16/03/202111:40:31 AM(1615891232) 22A1 0 .41 0 .33 0 .37 
16/03/202111:43:31 AM(1615891412) 22A2 0 .24 0 .18 0 .21 
16/03/202111:46:31 AM/16158915921 22A3 0 .19 0 .16 0 .18 
Point 22 Point 22 0 .28 0.22 0.25 
16/03/2021 11 :52:05 AM (1615891926) 23A1 0 . 14 -0. 14 0 .00 
16/03/2021 11:55:05 AM (1615892106) 23A2 -0. 14 -0.31 -0.22 
16/03/2021 11 :58:05 AM 11615892286\ 23A3 -0. 11 -0.28 -0.19 
Point23 Point23 -0.04 -0.24 -0.14 
16/03/202112:05:20 PM(1615892721) 24A1 -0.01 0 .41 0 .20 
16/03/202112:08:20 PM(1615892901) 24A2 0 .08 0 .49 0 .28 
16/03/202112:11:20 PMl1615893081\ 24A3 -0.09 0 .22 0 .07 
Point 24 Point 24 -0.01 0.37 0.18 
16/03/2021 12:19:08 PM (1615893549) 25A1 0 .63 0 .42 0 .53 
16/03/2021 12:22:08 PM (1615893729) 25A2 0 .67 0 .47 0 .57 
16/03/2021 12:25:08 PM 11615893909\ 25A3 0 .83 0 .43 0 .53 
Point25 Point25 0 .14 0.44 0.54 
16/03/2021 12:32:31 PM (1615894352) 26A1 0 .10 0 .00 0 .05 
16/03/2021 12:35:31 PM (1615894532) 26A2 -0.12 -0.22 -0.17 
16/03/2021 12:38:31 PM 118158947121 26A3 0 .30 -0.04 0 .13 
Point 21 Point 21 0 .09 -0.09 0.00 
16/03/2021 12:44:08 PM (1815895049) 27A1 0 .51 0 .50 0 .50 
16/03/2021 12:47:08 PM (1615895229) 27A2 0 .17 0 .13 0 .15 
16/03/2021 12:50:08 PM 11615895409\ 27A3 0 .26 0 .13 0 .19 
Point27 Point27 0 .31 0.25 0.28 
16/03/20211:01:51 PM(1815896112) 28A1 0 .54 0 .67 0 .61 
16/03/20211:04:51 PM(1615896292) 28A2 -0. 14 -0.09 -0.12 
16/03/20211:07:51 PMl1615896472\ 28A3 0 .13 0 .25 0 .19 
Point 28 Point 28 0 .18 0.21 0.23 
16/03/20211:21:17 PM(1615897278) 29A1 0 . 11 0 . 11 0 . 11 
16/03/20211:24:17 PM(1615897458) 29A2 0 .02 -0. 11 -0.05 
16/03/20211:27:17 PMl1615897638\ 29A3 -0.10 -0.16 -0.13 
Point29 Point29 0 .01 -0.01 -0.02 
16/03/2021 2:27:16 PM (1615901237) 30A1 -0.14 -0.13 -0.14 
16/03/2021 2:30:16 PM(1615901417) 30A2 -0.01 -0.21 -0. 11 
16/03/2021 2:33:16 PM 116159015971 30A3 -0.22 -0.30 -0.26 
Point 30 Point 30 -0.12 -0.22 -0.17 
16/03/2021 2:43:52 PM (1615902233) 31A1 0 .35 0 .21 0 .28 
16/03/2021 2:46:52 PM(1615902413) 31A2 0 . 11 0 .06 0 .09 
16/03/2021 2:49:52 PM 11615902593\ 31A3 -0. 11 -0.20 -0.16 
Point 31 Point 31 0.12 0 .02 0.07 
16/03/2021 2:55:31 PM (1615902932) 32A1 0 .56 0 .19 0 .38 
16/03/2021 2:58:31 PM (1615903112) 32A2 0 .00 -0.08 -0.04 
16/03/2021 3:01:31 PM/16159032921 32A3 0 .34 0 .26 0 .30 
Point 32 Point 32 0.30 0.12 0.21 
16/03/2021 3:08:07 PM (1615903688) 33A1 0 .50 0 .34 0 .42 
16/03/2021 3:11:07 PM(1615903868) 33A2 0 .10 0 .05 0 .08 
16/03/2021 3:14:07 PM 11615904048\ 33A3 0 .84 0.73 0.78 
Point 33 Point 33 0.48 0 .37 0.43 
16/03/2021 3:22:40 PM(1615904561) 34A1 -0.01 0 .00 0 .00 
16/03/2021 3:25:40 PM(1615904741) 34A2 -0.16 -0.16 -0.16 
16/03/2021 3:28:40 PM /16159049211 34A3 0 .10 0 .10 0 .10 
Point 34 Point 34 -0.02 -0.02 -0.02 
16/03/2021 3:36:14 PM (1615905375) 35A1 0 .39 0 .34 0 .36 
16/03/2021 3:39:14 PM (1615905555) 35A2 0 .05 0 .05 0 .05 
16/03/2021 3:42:14 PM /1615905735) 35A3 0 .14 0 .15 0 .15 
Point 35 Point 35 0.11 0 .18 0.19 
16/03/2021 3:50:58 PM (1615906259) 36A1 0 .03 0 .59 0 .31 
16/03/2021 3:53:58 PM (1615906439) 36A2 -0.21 -0.20 -0.21 
16/03/2021 3:56:58 PM /1615906619) 36A3 0 .35 0 .20 0 .28 
Point 31 Point 31 0.01 0.20 0.13 
16/03/2021 4:04:32 PM (1615907073) 37A1 -0.30 -0.21 -0.25 
16/03/2021 4:07:32 PM (1615907253) 37A2 -0.38 -0.38 -0.38 
16/03/2021 4:10:32 PM /1615907433) 37A3 -0.28 -0.25 -0.26 
Point 37 Point 37 -0.32 -0.28 -0.30 
16/03/2021 4:17:33 PM (1615907854) 38A1 0 .82 0 .86 0 .84 
16/03/2021 4:20:33 PM (1615908034) 38A2 0 .29 -0.01 0 .14 
16/03/2021 4:23:33 PM /16159082141 38A3 -0.16 -0.24 -0.20 
Point 38 Point 38 0.32 0.20 0.21 
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Sito Data Pavchoacoustic 4 - ance 

TIME Point N ...... NS Sharpneu 

13/03/2021 12:39:03 PM (1615639144) 2A1 35.40 77.03 47.34 1.36 
13/03/2021 12:42:03 PM (1615639324) 2A2 36.25 76.78 48.47 1.32 
13/03/2021 12:45:03 PM (1615839504) 2A3 34.29 95.95 45.94 1.33 

2A 35.J J 83.2§ 46,5§ 1.34 
13/03/20211:17:52 PM(1615841473) 281 33.04 90.95 50.62 1.58 
13/03/20211:20:52 PM(1615641653) 282 35.80 86.30 55.76 1.37 
13/03/20211:23:52 PM(16158iJ.833) 283 36.33 123.10 59.13 1.68 

28 35.06 100.12 55.17 1.54 
Point 2 Point 2 35.19 91 .H 50,88 1.44 
13/03/20211:58:50 PM(1615643811) 3A1 31 .65 121 .70 40.77 1.54 
13/03/20211:59:50 PM(1615843991) 3A2 32.27 87.10 43.76 1.50 
13/03/2021 2:02:50 PM l1615844171\ 3A3 31 .62 70.41 41 .68 1.41 
Point 3 Point 3 31.85 93.07 42.07 1.48 
13/03/2021 2:23:28 PM (1615645409) 4A1 31 .28 141 . 10 47.88 1.33 
13/03/2021 2:26:28 PM (1615845589) 4A2 30.57 71 .72 45.85 1.32 
13/03/2021 2:29:28 PM (1815645789) 4A3 38.77 82.34 49.72 1.50 
Polnt4 Point-4 32.87 tut 4 7.82 1.38 
13/03/2021 2:39:26 PM (1615848367) 5A1 29.01 63.09 36.76 1.43 
13/03/2021 2:42:26 PM (1615648547) 5A2 27.13 64.57 36.67 1.58 
13/03/2021 2:45:26 PM (16158487271 5A3 28.73 71 .83 39.82 1.58 
Point 5 Point 5 28:29 19.50 37.75 1.53 
13/03/2021 2:59:10 PM(1615847551) 6A1 38.64 92.72 61 .95 1.45 
13/03/2021 3:02:10 PM(1615647731) 6A2 36.10 94.34 65.20 1.48 
13/03/2021 3:05:10 PM (16156479111 6A3 43.40 96.32 61 .58 1.49 
Point 8 Point I 39.38 94.41 12.90 1.48 
13/03/2021 3:15:19 PM (1615648520) 7A1 24.83 102.10 34.93 1.64 
13/03/2021 3:18:19 PM (1615648700) 7A2 26.43 67.38 35.64 1.45 
13/03/2021 3:21:19 PM/16156488801 7A3 25.03 106.80 34.29 1.48 
Polnt7 Polnt7 25.43 92. 09 34.95 1,52 
13/03/2021 3:26:32 PM (1615649193) 6A1 24.39 52.84 32.87 1.36 
13/03/2021 3:29:32 PM (1615649373) 8A2 24.43 50.27 33.97 1.34 
13/03/2021 3:32:32 PM (16156495531 8A3 26. 14 68.87 33.93 1.35 
Polnt8 Point 8 24,99 57.33 33.59 1.35 
13/03/2021 3:40:05 PM (1615650006) 9A1 27.83 53.08 37.57 1.42 
13/03/2021 3:43:05 PM (1615650186) 9A2 25.58 60.02 36.43 1.55 
13/03/2021 3:46:05 PM (16156503661 9A3 27. 12 70.78 38.62 1.23 
Polntt Point I 21.84 81 .29 37.54 1.40 
13/03/2021 4:26:34 PM (1615652795) 10A1 25.43 109.50 35.82 1.64 
13/03/2021 4:29:34 PM (1615652975) 10A2 26.34 93.26 39.36 1.48 
13/03/2021 4:32:34 PM (16156531551 10A3 23.44 62.23 31.48 1.45 
Point 10 Point 10 25.07 81.33 JUS 1.52 
13/03/2021 4 :41 :50 PM (1615653711) 11A1 22.71 53.88 31 .82 1.36 
13/03/2021 4 :44 :50 PM (1615653891) 11A2 23.78 155.10 37.99 1.51 
13/03/20214:47:50 PMl1615854071\ 11A3 26. 16 53.86 34.70 1.43 
Point 11 Point 11 24:22 87.11 34.84 1,43 
13/03/2021 4:53:47 PM (1615654428) 12A1 21 .08 53.43 26.95 1.53 
13/03/2021 4:56:47 PM (1615654608) 12A2 20.84 42.58 26.31 1.32 
13/03/2021 4:59:47 PM 11615854788\ 12A3 19.66 47.91 25.65 1.44 
Point 12 Point 12 20.53 4 7.97 21.30 1.43 
13/03/2021 5:08:43 PM (1615655324) 13A1 34.17 92.92 57.89 1.48 
13/03/2021 5:11:43 PM (1615655504) 13A2 31 .46 148.80 50.38 1.43 
13/03/2021 5:14:43 PM 116156556841 13A3 27.75 124.00 43.90 1.29 
Point 13 Point 13 31.13 121.91 50.72 1,39 
13/03/2021 5:20:12 PM (1615656013) 14A1 26.41 81 .97 33.20 1.49 
13/03/2021 5:23:12 PM (1615656193) 14A2 22.84 47.71 28.56 1.40 
13/03/2021 5:26:12 PM 116156563731 14A3 25. 15 68.02 33.88 1.35 
Point 14 Point 14 24.80 15.90 31 .88 1.41 
13/03/2021 5:31:43 PM(1615656704) 15A1 25.10 51 .70 31 .53 1.33 
13/03/2021 5:34:43 PM (1615656884) 15A2 23.58 56.01 30.39 1.42 
13/03/2021 5:37:43 PM 116156570641 15A3 23.43 60.23 29.02 1.39 
Point 15 Point 15 24.04 55.98 30.31 1,38 
13/03/2021 5:53:36 PM (1615658017) 16A1 22.44 44.34 29.32 1.33 
13/03/2021 5:56:36 PM (1615658197) 16A2 20.79 39.41 26.27 1.33 
13/03/2021 5:59:36 PM 11615658377\ 16A3 21 .99 41 .34 28.01 1.36 
Point 18 Point 11 21.74 41 ,70 27.87 1.34 
13/03/2021 6:18:49 PM (1615659530) 17A1 18.71 48.25 23.61 1.47 
13/03/2021 6:21:49 PM(1615659710) 17A2 17.98 97.77 24.72 1.77 
13/03/2021 6:24:49 PM 11615659890\ 17A3 19.40 130.80 29.10 1.82 
Point 17 Point 17 18.70 91.11 25.81 1.19 
13/03/2021 6:31:33 PM(1615660294) 18A1 22.10 68.93 31 .68 1.48 
13/03/2021 6:34:33 PM (1615660474) 18A2 20.21 60.13 27.70 1.66 
13/03/2021 6:37:33 PM /16156606541 18A3 19.55 38.48 23.36 1.43 
Point 18 Point 18 20,12 55.85 27.58 1.52 
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Sito Data Pavchoacouatic &nrv.vanca 

TIME Point Roughneu FluctuationStren PAnooy ance 
""' 

13/03/2021 12:39:03 PM (1615639144) 2A1 0 .18 0 .04 50.01 
13/03/2021 12:42:03 PM (1615639324) 2A2 0 . 14 0 .04 48.68 
13/03/2021 12:45:03 PM (161Ji6J~04) 2A3 0 .15 0 .03 46.17 

2A 0.16 0.04 46.95 
13/03/20211:17:52 PM(1615641473) 281 0 .18 0 .06 53.71 
13/03/20211:20:52 PM(1615641653) 282 0 .18 0 .06 58.24 
13/03/20211:23:52 PM (1615641633) 283 0 .22 0 .06 63.22 

28 0 .19 0 .07 58.39 
Point 2 Point 2 0.18 0.05 53.17 
13/03/20211:56:50 PM(1615643811) 3A1 0 .19 0 .08 43.67 
13/03/20211:59:50 PM(1615643991) 3A2 0 .21 0 .07 48.95 
13/03/2021 2:02:50 PM/1615644171) 3A3 0 .24 0 .05 44.99 
Point 3 Point 3 0.21 0 .07 :ts.20 
13/03/2021 2:23:28 PM (1615845409) 4A1 0 .13 0 .05 50.12 
13/03/2021 2:26:28 PM (1615845589) 4A2 0 . 14 0 .05 48.12 
13/03/2021 2:29:28 PM /1615845769) 4A3 0 .13 0 .05 51 .99 
Polnt 4 Point-4 0.13 0.05 50.08 
13/03/2021 2:39:26 PM (1615848367) 5A1 0 .19 0 .08 39.58 
13/03/2021 2:42:26 PM (1615848547) 5A2 0 .20 0 .07 39.48 
13/03/2021 2:45:26 PM /1615848727) 5A3 0 .22 0 .09 43.08 
Point 5 Point 5 0.20 0 .08 :C0.70 
13/03/2021 2:59:10 PM(1615847551) 6A1 0 .18 0 .05 65.35 
13/03/2021 3:02:10 PM(1615847731) 6A2 0 . 14 0 .13 68.85 
13/03/2021 3:05:10 PM/1615647911) 6A3 0 . 14 0 .59 69.85 
Point I Point I 0.18 0.25 18.02 
13/03/2021 3:15:19 PM (1615648520) 7A1 0 .20 0 .07 37.65 
13/03/2021 3:18:19 PM (1615648700) 7A2 0 .17 0 .04 37.87 
13/03/2021 3:21:19 PM/1615648880) 7A3 0 .21 0 .08 37. 11 
Polnt7 Polnt7 0.19 O.OI 37.54 
13/03/2021 3:26:32 PM (1615649193) 8A1 0 . 11 0 .06 34.45 
13/03/2021 3:29:32 PM (1615649373) 8A2 0 . 11 0 .05 35.47 
13/03/2021 3:32:32 PM /1615649553) 8A3 0 . 14 0 .04 35.73 
Polnt8 Point 8 0.12 0.05 35.22 
13/03/2021 3:40:05 PM (1615650006) 9A1 0 .15 0 .03 39.56 
13/03/2021 3:43:05 PM (1615650186) 9A2 0 .16 0 .08 38.81 
13/03/2021 3:46:05 PM /1615650366) 9A3 0 .17 0 .03 40.78 
Polntt Polntt 0.18 0 .04 31.72 
13/03/2021 4:26:34 PM (1615652795) 10A1 0 .21 0 .03 38.46 
13/03/2021 4:29:34 PM (1615652975) 10A2 0 . 14 0 .10 41 .82 
13/03/2021 4:32:34 PM /1615653155) 10A3 0 . 14 0 .05 33.23 
Point 10 Point 10 0.17 0.01 37.84 
13/03/2021 4 :41 :50 PM (16156537 11) 11A1 0 .19 0 .05 34.15 
13/03/2021 4 :44 :50 PM (161565389 1) 11A2 0 .19 0 .07 40.77 
13/03/20214:47:50 PM/1615654071) 11A3 0 .15 0 .04 36.68 
Point 11 Point 11 0.18 0 .05 37.20 
13/03/2021 4:53:47 PM (1615654428) 12A1 0 .13 0 .04 28.48 
13/03/2021 4:56:47 PM (1615654608) 12A2 0 . 14 0 .23 29.04 
13/03/2021 4:59:47 PM /1615654788) 12A3 0 . 14 0 .03 27.10 
Point 12 Point 12 0.14 0.10 28.21 
13/03/2021 5:08:43 PM (1615655324) 13A1 0 .13 0 . 11 60.92 
13/03/2021 5:11:43 PM(1615655504) 13A2 0 . 11 0 .12 53.07 
13/03/2021 5:14:43 PM /1615655684) 13A3 0 .17 0 .07 48.69 
Point 13 Point 13 0.14 0 .10 53.51 
13/03/202 1 5:20:12 PM (161565601 3) 14A1 0 .18 0 .03 35.40 
13/03/2021 5:23:12 PM (1615656193) 14A2 0 .20 0 .04 30.75 
13/03/2021 5:26:12 PM /1615656373) 14A3 0 .17 0 .05 36.07 
Point 14 Point 14 0.18 0.04 34.07 
13/03/2021 5:31:43 PM(1615656704) 15A1 0 . 14 0 .04 33.18 
13/03/2021 5:34:43 PM (1615656884) 15A2 0 .18 0 .04 32.55 
13/03/2021 5:37:43 PM /1615657064) 15A3 0 .20 0 .05 3 1.33 
Point 15 Point 15 0.17 0 .04 32.35 
13/03/2021 5:53:36 PM (1615658017) 16A1 0 .15 0 .06 3 1.1 8 
13/03/2021 5:56:36 PM (1615658197) 16A2 0 .07 0 .04 28.03 
13/03/2021 5:59:36 PM /1615658377) 16A3 0 .15 0 .05 29.78 
Point 11 Point 11 0.12 0.05 29.18 
13/03/2021 6:18:49 PM (1615659530) 17A1 0 .23 0 .07 26.02 
13/03/2021 6:21:49 PM(1615659710) 17A2 0 .19 0 .04 26.69 
13/03/2021 6:24:49 PM /1615659890) 17A3 0 .21 0 . 14 32.64 
Point 17 Point 17 0.21 0 .08 28.45 
13/03/202 1 6:31:33 PM(1615660294) 18A1 0 .19 0 .05 34.02 
13/03/2021 6:34:33 PM (1615660474) 18A2 0 .20 0 .04 29.90 
13/03/2021 6:37:33 PM /1615660654) 18A3 0 .17 0 .02 24.89 
Point 18 Point 18 0.19 0.04 29.10 
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Sito Data Pavchoacoustic 4 - ance 
TIME Point N Nmax N5 Sharpness 

16/03/2021 10:51 :29 AM (1615888290) 19A1 37.60 126.20 78.15 1.53 
16/03/2021 10:54:29 AM (1615888470) 19A2 33.31 148.20 44.60 1.41 
16/03/2021 10:57:29 AM 11615888650\ 19A3 34.77 79.96 47.05 1.41 
Point 19 Point 11 35.23 117.4 5 58.10 1.45 
16/03/2021 11:06:55 AM (1615869216) 20A1 32.62 90.17 48.42 1.52 
16/03/2021 11 :09:55 AM (1615869396) 20A2 36.64 96.61 50.66 1.48 
16/03/2021 11:12:55 AM 116158695761 20A3 33.63 88.07 48.47 1.53 
Point 20 Point 20 34 .30 92.21 49.11 1.50 
16/03/2021 11:16:30 AM (1615869911) 21A1 29.44 79.87 36.58 1.56 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 31 .18 63.60 39.87 1.43 
16/03/2021 11 :24 :30 AM 11615890271 \ 21A3 30.41 191.40 42.49 1.42 
Point21 Point 2 1 30.34 111 .82 39.15 1.47 
16/03/2021 11:40:31 AM (1615891232) 22A1 39.69 135.70 53.63 1.65 
16/03/202111:43:31 AM(1615891412) 22A2 41 .67 90.62 59.84 1.52 
16/03/2021 11:46:31 AM 116158915921 22A3 40.40 90.06 57.17 1.46 
Point 22 Point 22 40.51 105.41 51.88 1.54 
16/03/2021 11:52:05 AM (1615891926) 2.3A1 37.08 84.78 43.88 1.39 
16/03/2021 11:55:05 AM (1615892106) 23A2 32.96 73.55 43.58 1.28 
16/03/2021 11 :58:05 AM 11615892286\ 23A3 41.16 87.84 48.78 1.19 
Poin123 Point23 37.07 82.01 45.4 1 1.21 
16/03/202112:05:20 PM(1615892721) 24A1 49.31 76.64 62.91 1.30 
16/03/202112:08:20 PM(1615892901) 24A2 40.71 77.57 63.52 1.27 
16/03/202112:11:20 PM/16158930811 24A3 37.82 85.81 48.00 1.37 
Point 24 Point 24 42,11 80.01 58,14 1.3-1 
16/03/2021 12:19:08 PM (1615893549) 25A1 54.70 117.40 68.96 1.86 
16/03/2021 12:22:08 PM (1615893729) 25A2 53.55 72.15 63.73 1.90 
16/03/2021 12:25:08 PM 11615893909\ 25A3 50.57 81.74 60.52 1.87 
Point 25 Point 2 5 52.14 90.43 14.40 1.88 
16/03/2021 12:32:31 PM (1615894352) 26A1 25.54 75.96 40.73 1.35 
16/03/2021 12:35:31 PM (1615894532) 26A2 26.62 65.26 35.95 1.42 
16/03/2021 12:38:31 PM 116158947121 26A3 27.72 56.29 39.94 1.48 
Point 21 Point 21 21,83 15.84 38:87 1.42 
16/03/2021 12:44:08 PM (1615895049) 27A1 26.98 57.06 33.26 1.62 
16/03/2021 12:47:08 PM (1615895229) 27A2 23.76 38.07 29.08 1.53 
16/03/2021 12:50:08 PM 11615895409\ 27A3 24.81 48.35 32.82 1.55 
Poinl27 Point27 2 5.18 47.83 31.72 1.57 
16/03/20211:01:51 PM(1615896112) 28A1 32.95 84.22 55.56 1.44 
16/03/20211:04:51 PM(1615896292) 28A2 34.08 79.40 54.04 1.37 
16/03/20211:07:51 PM/16158964721 28A3 34.79 104.50 57.60 1.43 
Point 28 Point 28 33.94 11.37 55.7 3 1.4 1 
16/03/20211:21:17 PM(1615897278) 29A1 30.19 65.91 37.71 1.50 
16/03/20211:24:17 PM(1615897458) 29A2 29.78 58.07 38.45 1.41 
16/03/20211:27:17 PMl1615897638\ 29A3 31 .88 83.93 44.89 1.66 
Point 29 Point21 30.12 11.30 40.35 1.52 
16/03/2021 2:27:16 PM (1615901237) 30A1 20.14 41 .69 26.60 1.39 
16/03/2021 2:30:16 PM(1615901417) 30A2 19.82 54.05 25.12 1.41 
16/03/2021 2:33:16 PM 116159015971 30A3 20.67 44.40 25.36 1.30 
Point 30 Point 30 2 0.21 41.71 25,11 1.3 7 
16/03/2021 2:43:52 PM (1615902233) 31A1 25.31 62.41 33.56 1.80 
16/03/2021 2:46:52 PM(1615902413) 31A2 23.38 50.21 29.08 1.43 
16/03/2021 2:49:52 PM 116159025931 31A3 28.88 62.78 42.18 1.38 
Point 31 Point 31 25,88 58.47 34 .94 1.54 
16/03/2021 2:55:31 PM (1615902932) 32A1 31 .62 78.65 40.43 1.99 
16/03/2021 2:58:31 PM (1615903112) 32A2 24.09 58.05 35.04 1.49 
16/03/2021 3:01:31 PM/16159032921 32A3 23.72 114.60 32.92 1.62 
Point 32 Point 32 21.48 83 .. 77 31.13 1.70 
16/03/2021 3:08:07 PM (1615903688) 33A1 28.34 82.33 48.48 1.42 
16/03/2021 3:11:07 PM(1615903868) 33A2 19.20 45.80 27.95 1.42 
16/03/2021 3:14:07 PM 116159040481 33A3 28.74 76.00 43.44 2.18 
Point 33 Point 33 24 .78 18.04 39.28 1,88 
16/03/2021 3:22:40 PM(1615904561) 34A1 26.23 83.31 47.23 1.51 
16/03/2021 3:25:40 PM(1615904741) 34A2 24.93 68.86 39.71 1.48 
18/03/2021 3:28:40 PMl1815904921\ 34A3 28.04 88.01 40.23 1.47 
Point 34 Point 34 25.73 72,73 42,31 1.41 
16/03/2021 3:36:14 PM (1615905375) 35A1 24.85 80.48 42.24 1.59 
16/03/2021 3:39:14 PM (1615905555) 35A2 24.83 55.14 42.51 1.47 
16/03/2021 3:42:14 PM 116159057351 35A3 22.14 44.78 33.17 1.43 
Point 35 Point 35 23.87 53.45 39.31 1.50 
16/03/2021 3:50:58 PM (1615906259) 36A1 36.62 124.80 70.59 1.50 
16/03/2021 3:53:58 PM (1615906439) 36A2 38.14 103.80 68.67 1.44 
16/03/2021 3:56:58 PM /16159066191 36A3 42.48 143.60 75.33 2.10 
Point 38 Point 38 39.0 7 124 .00 71.53 1.18 
16/03/2021 4:04:32 PM (1615907073) 37A1 39.46 118.13 66.25 1.48 
16/03/2021 4:07:32 PM (1615907253) 37A2 34.71 88.93 61 .09 1.37 
16/03/2021 4:10:32 PM /16159074331 37A3 33.17 87.64 59.36 1.41 
Point 37 Point 37 35.78 18.23 82.23 1,41 
16/03/2021 4:17:33 PM (1615907854) 38A1 31 .57 221 .80 60.64 1.79 
16/03/2021 4:20:33 PM (1615908034) 38A2 34.67 160.30 56.21 1.62 
16/03/2021 4:23:33 PM /16159082141 38A3 29.87 98.00 60.56 1.49 
Point 38 Point 38 32.04 180.03 51.14 1.13 
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S ito Data Pavchoacouatic 4 -anca 

TIME Point Roughneu FluctuationStren PAnnoy ance 
gth 

16/03/2021 10:51 :29 AM (1615888290) 19A1 0 .20 0 .04 82.29 
16/03/2021 10:54:29 AM (1615888470) 19A2 0 . 14 0 .07 46.50 
16/03/2021 10:57:29 AM /16158886501 19A3 0 .07 0 .03 48. 14 
Poln< 11 P oln< 11 0.14 0 .05 58.98 
16/03/2021 11:06:55 AM (1615889216) 20A1 0 .16 0 .04 50.88 
16/03/2021 11 :09:55 AM (1615889396) 20A2 0 .16 0 .04 53.16 
16/03/2021 11:12:55 AM /16158895761 20A3 0 .13 0 .04 50.50 
Point 20 Point20 0.15 0.04 51 .51 
16/03/2021 11:18:30 AM (1615889911) 21A1 0 .22 0 .04 39.46 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 0 .17 0 .04 42.16 
16/03/2021 11 :24 :30 AM /1615890271 l 21A3 0 .22 0 .08 45.89 
Poln< 21 Poln< 21 0.2 0 0 .05 42.50 
16/03/202111:40:31 AM(1615891232) 22A1 0 .18 0 .03 56.50 
16/03/202111:43:31 AM(1615891412) 22A2 0 .17 0 .06 62.94 
16/03/202111:46:31 AM/16158915921 22A3 0 .15 0 .03 59.57 
Point 22 Point22 0.11 0.04 59 .87 
16/03/2021 11 :52:05 AM (1615891926) 23A1 0 .17 0 .06 48.51 
16/03/2021 11:55:05 AM (1615892106) 23A2 0 .17 0 .06 46.20 
16/03/2021 11 :58:05 AM /16158922861 23A3 0 .15 0 .06 51 .39 
Poln< 23 Poln< 23 0.11 0 .01 48.03 
16/03/202112:05:20 PM(1615892721) 24A1 0 .16 0 .03 65.66 
16/03/202112:08:20 PM(1615892901) 24A2 0 .05 0 .03 64.53 
16/03/202112:11:20 PM/16158930811 24A3 0 .21 0 .04 5 1.1 5 
Point 24 Point24 0.14 0.03 10.4 5 
16/03/2021 12:19:08 PM (1615893549) 25A1 0 .21 0 .03 77.82 
16/03/2021 12:22:08 PM (1615893729) 25A2 0 .20 0 .02 74.61 
16/03/2021 12:25:08 PM /16158939091 25A3 0 .19 0 .03 69.06 
Poln< 25 Poln< 25 0.2 0 0 .03 73. 83 
16/03/2021 12:32:31 PM (1615894352) 26A1 0 .19 0 .04 43.45 
16/03/2021 12:35:31 PM (1615894532) 26A2 0 .19 0 .03 38.29 
16/03/2021 12:38:31 PM /16158947121 26A3 0 .15 0 .15 42.85 
Point 21 Point21 0 .17 0.07 4 1.53 
16/03/2021 12:44:08 PM (1615895049) 27A1 0 .15 0 .04 35.17 
16/03/2021 12:47:08 PM (1615895229) 27A2 0 .13 0 .03 30.53 
16/03/2021 12:50:08 PM /16158954091 27A3 0 .15 0 .03 34.63 
Poln< 27 Poln< 27 0.14 0 .03 33.44 
16/03/20211:01:51 PM(1615896112) 28A1 0 .18 0 .04 58.47 
16/03/20211:04:51 PM(1615896292) 28A2 0 .13 0 .03 56.27 
16/03/20211:07:51 PM/16158964721 28A3 0 .19 0 .05 60.95 
Point 28 Point 21 0.17 0.04 58.51 
16/03/20211:21:17 PM(1615897278) 29A1 0 .21 0 .04 40.38 
16/03/20211:24:17 PM(1615897458) 29A2 0 .16 0 .03 40.54 
16/03/20211:27:17 PM/16158976381 29A3 0 .18 0 .04 47.58 
Poln< 21 Poln< 21 0.18 0 .04 42. 83 
16/03/2021 2:27:16 PM (1615901237) 30A1 0 .24 0 .03 29.10 
16/03/2021 2:30:16 PM(1615901417) 30A2 0 .19 0 .04 27.03 
16/03/2021 2:33:16 PM /16159015971 30A3 0 .17 0 .03 27.10 
Point 30 Point 30 0.20 0.03 27,74 
16/03/2021 2:43:52 PM (1615902233) 31A1 0 .18 0 .04 36.19 
16/03/2021 2:46:52 PM(1615902413) 31A2 0 .21 0 .04 3 1.45 
16/03/2021 2:49:52 PM /16159025931 31A3 0 .13 0 .03 44.05 
Point 31 Poln< 31 0.17 0 .04 37.2 3 
16/03/2021 2:55:31 PM (1615902932) 32A1 0 .16 0 .04 50.25 
16/03/2021 2:58:31 PM (1615903112) 32A2 0 .16 0 .05 37.16 
16/03/2021 3:01:31 PM/16159032921 32A3 0 .15 0 .05 34.85 
Poln< 32 Poln< 32 0 .11 0 .05 40.75 
16/03/2021 3:08:07 PM (1615903688) 33A1 0 .17 0 .05 49.13 
16/03/2021 3:11:07 PM(1615903868) 33A2 0 .16 0 .03 29.68 
16/03/2021 3:14:07 PM /16159040481 33A3 0 .15 0 .02 82.10 
Point 33 Poln< 33 0.11 0 .03 48.1 7 
16/03/2021 3:22:40 PM(1615904561) 34A1 0 .16 0 .03 49.70 
16/03/2021 3:25:40 PM(1615904741) 34A2 0 .17 0 .04 42.04 
16/03/2021 3:28:40 PM/16159049211 34A3 0 .21 0 .05 43.19 
Poln< 34 Poln< 34 0 .18 0 .04 44.18 
16/03/2021 3:36:14 PM (1615905375) 35A1 0 .05 0 .03 43.05 
16/03/2021 3:39:14 PM (1615905555) 35A2 0 . 14 0 .03 44.54 
16/03/2021 3:42:14 PM /16159057351 35A3 0 .16 0 .02 35.07 
Point 35 Poln< 35 0.12 0 .03 40 .81 
16/03/2021 3:50:58 PM (1615906259) 36A1 0 .18 0 .07 74.52 
16/03/2021 3:53:58 PM (1615906439) 36A2 0 .15 0 .06 71 .85 
16/03/2021 3:56:58 PM /16159066191 36A3 0 . 14 0 .06 104.60 
Poln< 38 Poln< 31 0 .11 0 .08 13.18 
16/03/2021 4:04:32 PM (1615907073) 37A1 0 . 14 0 .05 69.01 
16/03/2021 4:07:32 PM (1615907253) 37A2 0 .18 0 .04 64.29 
16/03/2021 4:10:32 PM /16159074331 37A3 0 .18 0 .04 62.58 
Point 37 Poln< 37 0.17 0 .05 15.21 
16/03/2021 4:17:33 PM (1615907854) 38A1 0 .20 0 .06 65.04 
16/03/2021 4:20:33 PM (1615908034) 36A2 0 .17 0 .06 59.30 
16/03/2021 4:23:33 PM /1615908214) 38A3 0 .18 0 .45 63.84 
Poln< 38 Poln< 38 0 .11 0 .11 82.73 
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TIME Point CHI CHI CH2 CH2 CHI CH1 Stdev CH2 
StdevLin StdevA StdevLin StdevA StdevLZea l.Aea StdevLZea 

13/03/2021 12:39:03 PM (1615639144) 2A1 1.40 2.90 1.40 3.30 1.40 2.60 1.20 
13/03/2021 12:42:03 PM (1615639324) 2A2 1.80 2.80 1.90 3.40 1.60 2.60 1.60 
13/03/2021 12:45:03 PM (1615839504)__ 2A3 3.00 2 .80 3.20 2 .80 3.80 2 .70 4 .00 

2A 2 .07 2 .83 2 .17 3 .17 2 .27 2.63 2 .27 
13/03/20211:17:52 PM(1615841473) 281 3.00 4.40 2.40 3.80 3.30 4 .20 2.80 
13/03/20211:20:52 PM(1615841653) 282 3.30 4 .00 3.40 3.60 3.10 3.80 3.20 
13/03/20211:23:52 PM(1815641833) 283 2 .80 4 .90 2 .30 4 .70 2 .50 4 .80 2 .30 

28 2.97 4.43 2.70 4.03 2 .97 4.20 2 .77 
Point 2 Point 2 2.52 3.13 2.43 3.IO 2.12 3,4 2 2.52 
13/03/20211:58:50 PM(1615843811) 3A1 2.10 3.20 2.50 3.00 2.10 3.10 3.20 
13/03/20211:59:50 PM(1615643991) 3A2 2.50 2.70 2.70 2.70 2.80 2.30 3.00 
13/03/2021 2:02:50 PM /1615844171) 3A3 2.60 2.90 2.50 2.50 2.80 2.80 2.70 
Point 3 Point 3 2 . .W 2 .93 2.57 2.73 2 .57 2 .73 2 .97 
13/03/2021 2:23:28 PM (1615845409) 4A1 3.90 4 .00 4 .00 4 .50 3.80 3.80 3.9 
13/03/2021 2:26:28 PM (1615645589) 4A2 3.00 3.40 3.10 3.10 2.90 3.30 3.20 
13/03/2021 2:29:28 PM (1615845769) 4A3 5.20 3.30 4 .90 3.50 5.90 3.20 5.30 
Polnt 4 Point-4 4.03 3.57 4.00 3.70 4 .20 3,43 4 .13 
13/03/2021 2:39:26 PM (1615848367) 5A1 1.70 2.50 2.00 2.70 1.90 2.30 2.40 
13/03/2021 2:42:26 PM (1615648547) 5A2 1.60 3.00 1.90 3.70 1.50 2.70 2.00 
13/03/2021 2:45:26 PM (1615848727) 5A3 1.50 3.00 1.70 3.80 1.40 2.70 1.70 
Point 5 Point 5 1.10 2 .83 1.87 3.40 1.10 ·2.s1 2 .03 
13/03/2021 2:59:10 PM (1615847551) 6A1 3.10 4 .90 2.50 3.70 3.20 4 .70 0 .60 
13/03/2021 3:02:10 PM(1615647731) 6A2 5.50 4 .60 5.40 3.40 5.50 4.40 5.60 
13/03/2021 3:05:10 PM (1615847911) 8A3 2.10 3.40 1.60 2.80 1.80 3.00 1.40 
Point I Point I 3.57 4. 30 3.17 3.30 3.50 4 .03 2.53 
13/03/2021 3:15:19 PM (1615848520) 7A1 3.50 3.90 4 .90 3.10 4 .40 3.90 5.40 
13/03/2021 3:18:19 PM (1615648700) 7A2 2.10 2.80 2.70 2.90 2.70 2.60 3.30 
13/03/2021 3:21:19 PM /1615848880) 7A3 1.40 3.00 1.50 3.00 1.30 2.80 1.50 
Polnt7 Polnt7 2.33 3.23 3.03 3.00 2 .80 3.10 3.40 
13/03/2021 3:26:32 PM (1615849193) 8A1 2.80 3.30 2.30 4 .50 3.30 3.10 2.50 
13/03/2021 3:29:32 PM (1615649373) 8A2 2.10 2.90 3.50 2.30 2.70 2.60 4 .20 
13/03/2021 3:32:32 PM (1615849553) 8A3 2.30 2.50 2.40 2.60 2.80 2.30 2.90 
Pofnt·I Point 8 2 . .W 2.90 2.73 3.13 2.93 2.17 3.20 
13/03/2021 3:40:05 PM (1615850008) 9A1 5.60 2.30 5.90 2.70 5.80 2.10 6.00 
13/03/2021 3:43:05 PM (1615850186) 9A2 2.90 2.60 3.20 3.00 3.50 2.40 3.90 
13/03/2021 3:48:05 PM (1615850366) 9A3 7.00 2.60 6.90 3.10 6.90 2.40 6.60 
Polntt Polnt t 5.17 2 .50 5.33 2 .93 5.40 ·2.30 5.50 
13/03/2021 4:26:34 PM (1615852795) 10A1 2.50 3.90 2.60 4 . 10 2.40 3.80 2.60 
13/03/2021 4:29:34 PM (1615852975) 10A2 2.70 4 .30 2.40 4 .00 2.60 4 .30 2.20 
13/03/2021 4:32:34 PM (1615853155) 10A3 2.60 4 .90 1.80 3.00 1.60 3.10 1.80 
Point 10 Point 10 2.10 4. 37 2.27 3.70 2.20 3.73 2.20 
13/03/20214:41:50 PM (1615853711) 11A1 3.30 2.80 3.60 2.90 3.80 2.60 4 .10 
13/03/20214:44:50 PM (1615853891) 11A2 3.50 4 .80 3.00 4.40 3.80 5.00 3.20 
13/03/20214:47:50 PM /1615854071) 11A3 2.80 2.90 2.60 2.80 3.00 2.80 2.80 
Point 11 Point 11 3.20 3.50 3.07 3.37 3.53 3.47 3.37 
13/03/2021 4:53:47 PM (1615854428) 12A1 2.30 2.70 2.10 2.90 2.90 2.40 2.50 
13/03/2021 4:58:47 PM (1615854808) 12A2 2.00 2.10 2.00 3.10 2.80 1.90 2.50 
13/03/2021 4:59:47 PM (1615854788) 12A3 2.70 2.70 2.10 3.70 3.30 2.70 2.60 
Point 12 Point 12 2.33 2.50 2.07 3.23 3.00 2.33 2.53 
13/03/2021 5:08:43 PM (1615855324) 13A1 3.20 5.00 3.10 4 .10 3.20 4 .80 3.30 
13/03/2021 5:11:43 PM (1615855504) 13A2 3.50 5.10 3.00 4 .00 3.70 4 .90 3.80 
13/03/2021 5:14:43 PM (1615855884) 13A3 3.80 4 .30 3.90 4 .80 3.80 4 .20 4 .00 
Point 13 Point 13 3.50 4.80 3.33 4.30 3.57 4 .13 3.70 
13/03/2021 5:20:12 PM (1615858013) 14A1 1.40 2.60 1.40 2.30 1.30 2.60 1.30 
13/03/2021 5:23:12 PM (1615858193) 14A2 1.30 2.20 1.10 2.20 1.80 1.90 1.30 
13/03/2021 5:26:12 PM (1615858373) 14A3 2.50 3.00 2.20 3.00 2.90 3.10 2.60 
Point 14 Point 14 1.73 2.10 1.57 2.50 2.00 2.53 1.73 
13/03/2021 5:31:43 PM (1615858704) 15A1 2.40 2.10 2.50 2.10 2.80 1.90 2.90 
13/03/2021 5:34:43 PM (1615858884) 15A2 1.60 2.50 1.80 2.30 1.60 2.40 5.00 
13/03/2021 5:37:43 PM (1615857084) 15A3 2.20 2.20 2.10 2.10 2.60 2.10 2.60 
Point 15 Point 15 2.07 2.27 2.13 2.17 2 .33 2.13 3.50 
13/03/2021 5:53:36 PM (1615858017) 16A1 1.30 2.70 1.50 2.90 1. 10 2.40 1.20 
13/03/2021 5:58:36 PM (1615858197) 16A2 1.20 2.20 1.30 2.60 1.00 1.90 1.10 
13/03/2021 5:59:36 PM (1615858377) 16A3 1.20 2.30 1.30 2.50 1.00 1.90 1.10 
Point 18 Point 11 1.23 2 . .W 1.37 2.17 1.03 2.07 1.13 
13/03/2021 6:18:49 PM (1615859530) 17A1 1.60 2.40 1.80 2.90 1.50 2.40 1.60 
13/03/2021 6:21:49 PM (1615859710) 17A2 2.70 3.90 2.40 3.40 2.60 4 .20 2.30 
13/03/2021 6:24:49 PM (1615859890) 17A3 3.30 4 .80 3.00 4 .20 3.20 5.00 2.90 
Point 17 Point 17 2.53 3.70 2 . .W 3.50 2.43 3.87 2.27 
13/03/2021 6:31:33 PM (1615860294) 18A1 3.50 3.40 3.30 2.90 3.80 2.40 3.40 
13/03/2021 6:34:33 PM (1615860474) 18A2 2.90 3.00 2.80 2.20 2.70 3.00 2.60 
13/03/2021 6:37:33 PM (1615860854) 18A3 2.70 1.60 2.50 1.40 3.40 1.40 3.20 
Point 18 Point 18 3.03 2.17 2.87 2.17 3.30 2.27 3.07 
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Sito Data TSLV ld84 2l 

TIME Point CH2 Stdev CH 1 CH2 AVG CH1 A- CH2 A- AVGA· 
l.Ae• Unweiahte Unwein'hte Unwelghle Weiahted Weiahted We'i........_d 

13/03/2021 12:39:03 PM (1615639144) 2A1 3.00 1.98 1.68 1.62 7.54 9 .90 6.72 
13/03/2021 12:42:03 PM (1615639324) 2A2 3.20 2.66 3.04 2 .96 7.26 10.88 9 .06 
13/03/2021 12:45:03 PM (16156395041 2A3 2 .60 11.40 12.60 . 12.10 7.56 7.26 7.42 

2A 2.93 5 41 5.84 5.63 vs 8 .41 
13/03/20211:17:52 PM (1615641473) 281 3.40 9 .90 6.72 8.31 18.48 12.92 15.70 
13/03/20211:20:52 PM(1615641653) 282 3.30 10.23 10.88 10.56 15.20 11 .88 13.54 
13/03/20211:23:52 PM (1615641633) 283 4 .40 6.50 5.29 . 5 .90 22.54 20.66 21 .61 

28 3.70 8.88 7.63 8 .25 18.74 15.16 16'.'95 
Point 2 Point 2 3.32 7.15 1.74 1.94 13.10 12.21 12.18 
13/03/20211:58:50 PM(1615643811) 3A1 2.90 4 .41 8 .00 6 .21 9 .92 8 .70 9.31 
13/03/20211:59:50 PM (1615843991) 3A2 2.40 7.00 8 . 10 7 .55 6.21 6.48 6.35 
13/03/2021 2:02:50 PM l1615844171\ 3A3 2.30 7.28 6.75 7.02 8. 12 5.75 6 .94 
Point 3 Point 3 2.53 1.23 7.12 1 ,92 8.08 8.98 7 .53 
13/03/2021 2:23:28 PM (1615645409) 4A1 4.40 14.82 15.60 15.21 15.20 19.80 17.50 
13/03/2021 2:26:28 PM (1615845589) 4A2 2.90 8 .70 9 .92 9 .31 11 .22 8 .99 10.11 
13/03/2021 2:29:28 PM l16158457691 4A3 3.40 30.66 25.97 26.33 10.58 11 .90 11 .23 
Polnt4 Polnt4 3.57 18.07 17.11 17.12 12.33 1UI 12.15 
13/03/2021 2:39:26 PM (1615646367) 5A1 2.50 3.23 4 .80 4 .02 5.75 6.75 6 .25 
13/03/2021 2:42:26 PM (1615646547) 5A2 3.70 2.40 3.60 3.10 8 . 10 13.69 10.90 
13/03/2021 2:45:26 PM 11615848727\ 5A3 3.60 2.10 2.69 2.50 8 . 10 13.66 10.89 
Point 5 Point 5 3.27 2 .58 3.83 3.20 7.32 11.37 9 .35 
13/03/2021 2:59:10 PM(1615647551) 6A1 1.70 9 .92 1.50 5.71 23.03 6.29 14.66 
13/03/2021 3:02:10 PM(1615647731) 6A2 3.20 30.25 30.24 30.25 20.24 10.88 15.56 
13/03/2021 3:05:10 PM l16156479111 6A3 2.50 3.78 2.24 ,3.01 10.20 7.00 8 .60 
Point 8 Pointe 2.47 14.15 11.33 12.99 17.82 8.0I 12.14 
13/03/2021 3:15:19 PM (1615648520) 7A1 2.80 15.40 26.48 2Q.93 15.21 8 .68 11 .95 
13/03/2021 3:18:19 PM (1615648700) 7A2 2.80 5.67 8 .91 7 .29 7.28 8 .12 7.10 
13/03/2021 3:21:19 PM l1615848880\ 7A3 2.90 1.82 2.25 2.04 8.40 8.70 8 .55 
Polnt7 Polnt7 2.83 7 .13 12.54 10.09 10.30 8.50 t .40-
13/03/2021 3:26:32 PM (1615649193) 8A1 4.40 9 .24 5.75 7.50 10.23 19.80 15.02 
13/03/2021 3:29:32 PM (1615649373) 6A2 2.10 5.67 14.70 10.19 7.54 4 .63 6 .19 
13/03/2021 3:32:32 PM l16156495531 6A3 2.50 6.44 6.96 6 .70 5.75 6.50 6 .13 
Point I Point 8 3.00 7.12 9.14 8.13 7.84 10.31 9.11 
13/03/2021 3:40:05 PM (1615650006) 9A1 2.50 32.46 35.40 33.94 4 .83 6.75 5.79 
13/03/2021 3:43:05 PM (1615650166) 9A2 2.60 10.15 12.48 11.32 6.24 8 .40 7.32 
13/03/2021 3:46:05 PM l16156503661 9A3 2.90 46.30 45.54 46.92 6.24 6.99 7 .62 
Polnt9 Polnt9 2.73 30.31 31.14 30.73 5.77 8.05 1 .91 
13/03/2021 4:26:34 PM (1615652795) 10A1 4 . 10 6.00 6.76 6 .36 14.82 16.81 15.82 
13/03/2021 4:29:34 PM (1615652975) 10A2 3.90 7.02 5.26 6 .15 18.49 15.60 17.05 
13/03/2021 4:32:34 PM l16156531551 10A3 3.00 4 .16 3.24 ,3.70 15.19 9 .00 12.10 
Point 10 Point 10 3.17 5.73 5.09 5.41 11.17 14.19 
13/03/20214:41:50 PM(1615653711) 11A1 2.70 12.54 14.76 13.65 7.28 7.83 7 .56 
13/03/20214:44:50 PM(1615653691) 11A2 4 .60 13.30 9 .60 11.45 24.00 20.24 22.12 
13/03/2021 4:47:50 PM 11615854071' 11A3 2.50 8.40 7.28 7.84 8.12 7.00 7 .56 
Point 11 Point 11 3.27 11.41 10.55 10.18 13.13 11.89 12.41 
13/03/2021 4:53:47 PM (1615654426) 12A1 2.50 6.67 5.25 5.9'6 6.48 7.25 6 .87 
13/03/2021 4:56:47 PM (1615654606) 12A2 2.60 5.60 5.00 5 .30 3.99 8 .66 6 .34 
13/03/2021 4:59:47 PM 11615854788\ 12A3 3.70 8 .91 5.48 7.19 7.29 13.69 10.4-9 
Point 12 Point 12 3.00 7 .01 5.24 1.15 5,92 9.87 7.90 
13/03/2021 5:06:43 PM (1615655324) 13A1 3.90 10.24 10.23 10.24 24.00 15.99 20.00 
13/03/2021 5:11:43 PM(1615655504) 13A2 3.90 12.95 11.40 12.18 24.99 15.60 20.30 
13/03/2021 5:14:43 PM /16156556641 13A3 4 .80 14.44 15.60 15.02 18.06 23.04 20.55 
Point 13 Point 13 4.20 12,54 12.41 12.AI 22.35 18.21 20.28 
13/03/2021 5:20:12 PM (1615656013) 14A1 2.20 1.82 1.82 1.8 2 6.76 5.06 5.91 
13/03/2021 5:23:12 PM (1615656193) 14A2 1.90 2.34 1.43 1.89 4 .18 4 .18 4 .18 
13/03/2021 5:26:12 PM /16156563731 14A3 2.70 7.25 5.72 6 .49 9 .30 8 .10 8 .70 
Point 14 Point 14 2.27 3.80 2.19 3.40 1.75 5.78 1.21 
13/03/2021 5:31:43 PM (1615656704) 15A1 2.00 6.72 7.25 6.99 3.99 4 .20 4.10 
13/03/2021 5:34:43 PM (1615656664) 15A2 2.10 2.56 9 .00 5 .76 6.00 4 .83 5.42 
13/03/2021 5:37:43 PM /16156570641 15A3 2.00 5.72 5.48 5.59 4 .62 4 .20 4.41 
Point 15 Point 15 2.03 5.00 7.24 1 .12 4.87 4.41 4 .14 
13/03/2021 5:53:36 PM (1615656017) 16A1 2.50 1.43 1.80 1.62 6.48 7.25 6 .87 
13/03/2021 5:56:36 PM (1615656197) 16A2 2.40 1.20 1.43 1.32 4 .18 6.24 5 .21 
13/03/2021 5:59:36 PM /16156563771 16A3 2.20 1.20 1.43 1.32 4 .37 5.50 4 .94 
Point 18 Point 11 2.37 1.28 1.55 1.42 5.01 1.33 5.17 
13/03/2021 6:16:49 PM (1615659530) 17A1 2.60 2.40 2.66 2.64 5.76 8 .12 6 .94 
13/03/2021 6:21:49 PM(1615659710) 17A2 3.40 7.02 5.52 6 .27 16.36 11 .58 13.97 
13/03/2021 6:24:49 PM /16156596901 17A3 4 .20 10.58 8 .70 9 .63 24.00 17.64 20.82 
Point 17 Point 17 3.47 I .II 5.70 1.18 15.38 12.44 13.91 
13/03/2021 6:31:33 PM(1615660294) 18A1 2.60 13.30 11 .22 12.26 8 .16 8 .12 8 .14 
13/03/2021 6:34:33 PM (1615660474) 18A2 2.10 7.83 7.28 7 .56 9 .00 4 .62 6 .61 
13/03/2021 6:37:33 PM /16156606541 18A3 1.30 9 .18 8 .00 6 .59 2.24 1.82 2 .03 
Point 18 Point 18 2.07 10.10 8.83 9.47 1.47 4.85 5.11 
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TIME Point CH1 CH1 CH2 CH2 CH1 CH1 Stdev CH2 
Stdevlin StdevA Stdevlin StdevA StdevLZeq l.Aeq StdevLZeq 

18/03/2021 10:51 :29 AM (1815888290) 19A1 4 .10 4 .90 3.90 4 .40 4 .00 4 .90 3.80 
16/03/202 1 10:54:29 AM (1615888470) 19A2 3.70 3.00 3.70 2.90 3.70 3.10 3.70 
16/03/2021 10:57:29 AM 116158886501 19A3 3.30 2.80 3.10 2.30 3.70 2.70 3.50 
Poln< 11 P oln< 11 3.70 3.57 3.57 3.20 3 .80 3.57 3.17 
16/03/202 1 11:06:55 AM (1615889216) 20A1 2.40 3.20 2.20 2.30 2.10 3.20 1.90 
16/03/202 1 11 :09:55 AM (1815889396) 20A2 2.30 2.60 2.10 2.10 2.20 2.40 2.00 
16/03/202 1 11:12:55 AM 116158895761 20A3 2.10 3.00 1.90 2.30 1.80 2.90 1.60 
Point 20 Point20 2.27 2.93 2.07 2.23 2.03 2.13 1.83 
16/03/202 1 11:18:30 AM (1615889911) 21A1 1.50 2.10 1.20 1.40 1.30 2.10 1.10 
16/03/202 1 11 :21 :30 AM (1615890091) 21A2 1.60 2.30 1.60 2.10 1.40 2.20 1.30 
16/03/202 1 11 :24 :30 AM 11615890271 l 21A3 2.70 3.60 2.50 2.80 2.70 3.70 2.80 
Poln< 21 Poln< 21 1.93 2 .17 1.77 2 .10 1.80 2.17 1,73 
16/03/202 111:40:3 1 AM(1615891232) 22A1 3.90 4 .60 3.90 5.10 3.80 4 .60 3.80 
16/03/202 111:43:3 1 AM(1615891412) 22A2 3.00 3.00 3.30 3.30 3.10 2.90 3.30 
16/03/202 111:46:3 1 AM/16158915921 22A3 3.50 2.30 3.60 2.60 3.50 2.30 3.60 
Point 22 Point22 3.47 3.30 3.10 3.17 3.47 3.27 3.57 
16/03/202 1 11 :52:05 AM (1615891926) 23A1 1.00 1.90 1.00 1.70 0 .80 1.90 0 .80 
16/03/202 1 11:55:05 AM (1615892106) 23A2 2.20 2.10 2.10 1.30 2.10 2.00 2.00 
16/03/202 1 11 :58:05 AM 116158922861 23A3 2.00 2.00 2.00 1.40 2.00 2.00 2.00 
Poln< 23 Poln< 23 1.73 2.00 1.70 1.A7 1.13 1.97 1.10 
16/03/202 112:05:20 PM (1615892721) 24A1 3.10 2.40 4 .50 3.00 3.20 2.30 4 .70 
16/03/202 112:08:20 PM (1615892901) 24A2 4 .30 3.90 4 .90 3.60 4.40 3.80 5.10 
16/03/202 112:11:20 PM/161589308 11 24A3 4 .00 3.10 3.80 2.40 4 .30 3.00 4 .50 
Point 24 Point24 3.80 3.13 4.40 3.00 3,17 3.03 4 .77 
16/03/202 1 12:19:08 PM (1615893549) 25A1 2.40 2.80 1.70 1.90 2.30 2.70 1.60 
16/03/202 1 12:22:08 PM (1615893729) 25A2 2.20 2.80 1.50 1.80 2.10 2.70 1.40 
16/03/202 1 12:25:08 PM 116158939091 25A3 1.70 1.90 1.50 1.50 1.60 1.70 1.30 
Poln< 25 Poln< 25 2.10 2.50 1.57 1,73 2.00 2.37 1.A3 
16/03/202 1 12:32:3 1 PM (1615894352) 26A1 4 .10 3.20 4 .30 3.20 4 .00 3.10 4 .40 
16/03/202 1 12:35:3 1 PM (1615894532) 26A2 2.20 3.00 2.10 2.80 2.40 2.90 2.40 
16/03/202 1 12:38:3 1 PM 116158947121 26A3 2.90 3.00 3.30 2.50 2.90 2.40 3.60 
Point 21 Point21 3.07 3.07 3.23 2.13 3.10 2.10 3.47 
16/03/202 1 12:44:08 PM (1615895049) 27A1 1.70 2.30 1.70 2.10 1.60 2.10 1.60 
16/03/202 1 12:47:08 PM (1615895229) 27A2 1.40 2.10 1.70 2.10 1.50 1.90 2.20 
16/03/202 1 12:50:08 PM 116158954091 27A3 1.80 2.70 1.70 2.30 1.70 2.50 1.70 
Poln< 27 Poln< 27 1.13 2.37 1.70 2 .17 1.10 2.17 1.83 
16/03/202 11:01:51 PM (1615896112) 28A1 3.00 4 .40 3.10 4 .60 3.20 4.40 3.20 
16/03/202 11:04:51 PM (1615896292) 28A2 3.30 3.80 3.40 3.70 3.20 3.80 3.20 
16/03/202 11:07:51 PM/16158964721 28A3 3.70 4 .20 3.80 4 .60 3.70 4 .20 3.70 
Point 28 Point21 3.33 4,13 3.43 4.30 3.37 4.13 3.37 
16/03/202 11:21:17 PM (1615897278) 29A1 2.00 2.50 2.10 2.90 1.90 2.50 2.00 
16/03/202 11:24:17 PM (1615897458) 29A2 1.90 2.40 2.30 3.30 2.40 2.30 3.00 
16/03/202 11:27:17 PM/16158976381 29A3 3.10 3.10 3.40 4 .00 3.40 3.00 3.70 
Poln< 21 Poln< 29 2.33 2 .17 2.10 3.AO 2.57 2.10 2.10 
16/03/202 1 2:27:16 PM (1615901237) 30A1 2.90 2.20 2.50 2.70 3.50 2.10 3.30 
16/03/202 1 2:30:16 PM (1615901417) 30A2 1.90 1.90 1.60 1.70 2.80 1.80 2.20 
16/03/202 1 2:33:16 PM 116159015971 30A3 4 .10 1.80 3.70 1.60 4 .70 1.70 4 .50 
Point 30 Point 30 2.97 1.97 2.10 2.00 3.17 1,17 3.33 
16/03/202 1 2:43:52 PM (1615902233) 31A1 1.50 2.60 1.70 2.20 1.60 2.40 2.30 
16/03/202 1 2:46:52 PM (161590241 3) 31A2 1.60 2.10 1.80 2.10 2.10 2.00 2.40 
16/03/202 1 2:49:52 PM 116159025931 31A3 2.80 3.10 3.20 3.40 2.70 3.00 3.20 
Point 31 Poln< 31 1.97 2.ID 2.23 2. 57 2.13 2 ,47 2.13 
16/03/202 1 2:55:31 PM (1615902932) 32A1 3.60 3.80 4 .00 3.40 3.50 3.80 4 .00 
16/03/202 1 2:58:31 PM (1615903 112) 32A2 2.00 3.00 2.30 2.70 2.00 2.90 2.70 
16/03/202 1 3:0 1:3 1 PM/16159032921 32A3 2.20 2.70 2.20 2.80 2.10 2.70 2.00 
Poln< 32 Poln< 32 2.10 3.17 2.83 2 .97 2.53 3.13 2 .10 
16/03/202 1 3:08:07 PM (1615903688) 33A1 4 .90 4 .00 4 .80 3.70 4 .90 3.90 4 .70 
16/03/202 1 3: 11:07 PM (1615903868) 33A2 4 .30 2.80 4.40 2.20 4 .20 2.70 4 .60 
16/03/202 1 3: 14:07 PM 116159040481 33A3 8 .40 4 .70 6.50 3.70 6.30 4 .60 6.70 
Point 33 Poln< 33 5.20 3.83 5.23 3.20 5.13 3.73 5.33 
16/03/202 1 3:22:40 PM (1615904561) 34A1 3.00 4 .30 2.90 3.80 2.90 4 .30 2.90 
16/03/202 1 3:25:40 PM (1615904741) 34A2 2.30 4 .00 2.10 3.10 2.10 4 .00 1.90 
16/03/202 1 3:28:40 PM/16159049211 34A3 3.20 3.30 3.20 2.50 3.00 3.30 3.10 
Poln< 34 Poln< 34 2.83 3.17 2.73 3.13 2.17 3.87 2.13 
16/03/202 1 3:36: 14 PM (1615905375) 35A1 4 .30 4 .20 4 .20 3.30 4 .80 4 .20 4 .70 
16/03/202 1 3:39: 14 PM (1615905555) 35A2 3.20 3.90 2.90 3.10 3.20 3.90 2.90 
16/03/202 1 3:42: 14 PM 116159057351 35A3 3.70 2.60 3.60 2.40 3.90 2.60 3.60 
Point 35 Poln< 35 3.73 3.57 3.57 2 .93 3.97 3.57 3.73 
16/03/202 1 3:50:58 PM (1615906259) 36A1 4 .40 5.50 4 .20 5.00 4 .60 5.60 4 .40 
16/03/202 1 3:53:58 PM (1615906439) 36A2 3.90 5.20 3.60 4.40 3.70 5.20 3.40 
16/03/202 1 3:56:58 PM 116159066191 36A3 4 .20 5.30 3.80 4 .20 4 .20 5.10 3.90 
Poln< 31 Poln< 31 4.17 5.33 3.17 4 ,53 4 .17 5.30 3.90 
16/03/202 1 4:04:32 PM (1615907073) 37A1 3.70 5.00 3.40 4 .50 3.60 5.00 3.30 
16/03/202 1 4:07:32 PM (1615907253) 37A2 5.20 5.50 5.20 4 .60 5.20 5.40 5.10 
16/03/202 1 4:10:32 PM 116159074331 37A3 4 .00 5.20 3.80 4 .70 3.80 5.20 3.60 
Point 37 Poln< 37 4.30 5.23 4.13 uo 4.20 5.20 4.00 
16/03/202 1 4:17:33 PM (1615907854) 38A1 5.60 5.20 5.50 4 .70 5.60 5.30 5.60 
16/03/202 1 4:20:33 PM (1615908034) 38A2 3.60 5.00 3.20 4 .20 3.50 5.20 3.40 
16/03/202 1 4:23:33 PM 11615908214) 38A3 3.60 5.30 3.40 4 .80 3.40 5.30 3.30 
Poln< 38 Poln< 38 4.27 5.17 4.03 4 ,57 4 .17 5.27 4 .10 
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CH.2 Stdev CH1 CH2 AVG CH1 A- CH2A- AVGA-TIME Point 
l.Aeq 

Unwelghte Unweighte Unweighte 
Weighted Weighted Weighted d d d 

16/03/202 1 10:51 :29 AM (1615888290) 19A1 4.40 16.40 14.82 15.61 24.01 19.36 21.6.9 
16/03/202 1 10:54:29 AM (1615888470) 19A2 2.90 13.69 13.69 13.69 9 .30 8 .41 8 .86 
16/03/202 1 10:57:29 AM 11615888650\ 19A3 2.30 12.21 10.85 11.53 7.58 5.29 6 .43 
Poln< 11 Poln< 11 3.20 14 .10 13.12 13.IJ 13.12 11.02 12.32 
16/03/202 1 11:06:55 AM (1615869216) 20A1 2.20 5.04 4 .18 4.61 10.24 5.06 7.65 
16/03/202 1 11 :09:55 AM (1615869396) 20A2 1.90 5.06 4 .20 4 .63 6.24 3.99 5 .12 
16/03/202 1 11:12:55 AM 11615889576\ 20A3 2.10 3.78 3.04 3 .41 8 .70 4 .83 6 .77 
Point 20 Point 20 2.07 4 .13 3.81 4 .22 1.31 4 .13 1.51 
16/03/202 1 11:16:30 AM (1615869911) 21A1 1.40 1.95 1.32 1.64 4 .41 1.96 3.19 
16/03/202 1 11 :21 :30 AM (1615890091) 21A2 2.00 2.24 2.08 2.16 5.06 4 .20 4 .63 
16/03/202 1 11 :24 :30 AM 11615890271 \ 21A3 2.80 7.29 7.00 7 .15 13.32 7.84 10.58 
Poln< 21 Poln< 21 2.07 3 .83 3.4 7 3.15 7.10 4 .87 8 .13 
16/03/202 111:40:3 1 AM(1615891232) 22A1 5.10 14.82 14.82 14.82 21.16 26.01 23.59 
16/03/202 111:43:3 1 AM(1615891412) 22A2 3.30 9 .30 10.89 10.10 8 .70 10.89 9 .80 
16/03/202 1 11:48:3 1 AM 11615891592\ 22A3 2.60 12.25 12.96 12.61 5.29 6.76 6 .03 
Point 22 Point22 3.17 12.12 12.11 12.51 11 .72 14.55 13.14 
16/03/202 1 11 :52:05 AM (1615891928) 23A1 1.60 0 .80 0 .80 0.80 3.61 2.72 3.17 
16/03/202 1 11:55:05 AM (1615892106) 23A2 1.20 4 .62 4 .20 4.41 4 .20 1.58 2.88 
16/03/202 1 11 :58:05 AM 11615892286\ 23A3 1.40 4 .00 4 .00 4 .00 4 .00 1.96 2 .98 
Poln< 23 Poln< 23 1.40 3.14 3.00 3.07 3.14 2.08 3.01 
16/03/202 112:05:20 PM(1615892721) 24A1 2.50 9 .92 21.15 15.54 5.52 7.50 6.51 
16/03/202 112:08:20 PM(1615892901) 24A2 3.10 18.92 24.99 21.98 14.82 11.16 12 .99 
16/03/202 112:11:20 PMl1615893081\ 24A3 2.10 17.20 17.10 17.15 9 .30 5.04 7 .17 
Point 24 Point 24 2.57 15.35 21.08 18.2 1 I.II 7.10 I.II 
16/03/202 1 12:19:08 PM (1615893549) 25A1 1.80 5.52 2.72 4 .12 7.56 3.42 5 .49 
16/03/202 1 12:22:08 PM (1615893729) 25A2 1.60 4 .62 2.10 3.36 7.56 2.88 5.22 
16/03/202 1 12:25:08 PM 11615893909\ 25A3 1.20 2.72 1.95 2 .34 3.23 1.80 2 .52 
Poln< 25 Poln< 25 1.53 4 .29 2 .21 3.27 1.12 2.70 4.41 
16/03/202 1 12:32:31 PM (1615894352) 26A1 3.10 16.40 18.92 17.66 9 .92 9 .92 9.92 
16/03/202 1 12:35:31 PM (1615894532) 26A2 2.80 5.28 5.04 5.16 8 .70 7.84 8 .27 
16/03/202 1 12:38:3 1 PM 11615894712\ 26A3 2.20 8 .41 11 .88 10.15 7.20 5.50 6 .35 
Point 21 Point21 2.70 10.03 11 .ts 10.tl 1.11 7.75 1 .18 
16/03/202 1 12:44:08 PM (1615895049) 27A1 1.90 2.72 2.72 2.72 4 .83 3.99 4.41 
16/03/202 1 12:47:08 PM (1615895229) 27A2 1.90 2.10 3.74 2.92 3.99 3.99 3.99 
16/03/202 1 12:50:08 PM 11615895409\ 27A3 2.00 3.06 2.89 2 .96 6.75 4 .60 5 .68 
Poln< 27 Poln< 27 1.93 2 .13 3.12 2 .87 5.11 4 .11 4 .19 
16/03/202 11:01:51 PM(1615896112) 28A1 4 .70 9 .60 9 .92 9.76 19.36 21 .62 20.49 
16/03/202 11:04:51 PM(1615896292) 28A2 3.60 10.58 10.88 10.72 14.44 13.32 13.88 
18/03/202 11:07:51 PMl1815896472\ 29A3 4 .60 13.69 14.06 13 .88 17.64 21.16 19.40 
Point 28 Point 28 4 .30 11.2 8 11.12 11.4 5 17.15 18.70 17.12 
16/03/202 11:21:17 PM(1615897278) 29A1 2.90 3.80 4 .20 4.00 6.25 8 .41 7 .33 
16/03/202 11:24:17 PM(1615897458) 29A2 3.30 4 .58 6.90 5.73 5.52 10.89 8 .21 
16/03/202 11:27:17 PMl1615897638\ 29A3 3.90 10.54 12.58 11.56 9 .30 15.60 12.45 
Poln< 21 Poln< 29 3.37 1.30 7.81 7.10 7.02 11.13 9 .33 
16/03/202 1 2:27:16 PM (1615901237) 30A1 2.70 10.15 8 .25 9.20 4 .62 7.29 5.96 
16/03/202 1 2:30:16 PM(1615901417) 30A2 1.60 5.32 3.52 4.42 3.42 2.72 3.07 
16/03/202 1 2:33:16 PM 11615901597\ 30A3 1.50 19.27 16.65 17.96 3.06 2.40 2.73 
Point 30 Point 30 1.13 11.58 9.47 10.53 3.70 4 .14 3.92 
16/03/202 1 2:43:52 PM (1615902233) 31A1 2.10 2.40 3.91 3 .16 6.24 4 .62 5.43 
16/03/202 1 2:46:52 PM(1615902413) 31A2 2.00 3.36 4 .32 3 .84 4 .20 4 .20 4 .20 
16/03/202 1 2:49:52 PM 11615902593\ 31A3 3.40 7.58 10.24 8 .90 9 .30 11 .58 10.43 
Point 31 Poln< 31 2.50 4.44 1.11 5.30 1.58 8.71 1.19 
16/03/202 1 2:55:31 PM (1615902932) 32A1 3.40 12.60 16.00 14.30 • 14.44 11 .58 13.00 
16/03/202 1 2:58:31 PM (1615903 112) 32A2 2.60 4 .00 6.21 5.11 8 .70 7.02 7.86 
16/03/202 1 3:0 1:3 1 PM/16159032921 32A3 2.60 4 .62 4.40 4.51 7.29 7.28 7.29 
Poln< 32 Poln< 32 2.17 7.07 8.17 7 .97 10.14 8.82 1.38 
16/03/202 1 3:08:07 PM (1615903688) 33A1 3.60 24.01 22.56 23.29 15.60 13.32 14.46 
16/03/202 1 3: 11:07 PM(1615903868) 33A2 2.00 18.06 20.24 19.15 7.56 4 .40 5 .98 
16/03/202 1 3: 14:07 PM 11615904048\ 33A3 3.60 40.32 4 3.55 41 .94 21 .62 13.32 17.47 
Point 33 Poln< 33 3.07 27.41 28.78 28.12 14 .93 10.35 12'14 
16/03/202 1 3:22:40 PM(1815904561) 34A1 3.80 8 .70 8.41 8 .56 • 18.49 14.44 16.47 
16/03/202 1 3:25:40 PM(1615904741) 34A2 3.10 4 .83 3.99 4.41 16.00 9 .61 12.81 
16/03/202 1 3:28:40 PMl1615904921\ 34A3 2.50 9 .60 9 .92 9.76 10.89 6.25 8 .57 
Poln< 34 Poln< 34 3.13 7 .71 7.44 7 .58 15.13 10.10 12.81 
16/03/202 1 3:36:14 PM (1615905375) 35A1 3.30 20.64 19.74 20.19 17.64 10.89 14.27 
16/03/202 1 3:39:14 PM (1615905555) 35A2 3.10 10.24 8 .41 .9.33 15.21 9 .61 12.41 
16/03/202 1 3:42:14 PM 11615905735\ 35A3 2.30 14.4 3 12.96 13.70 6.76 5.52 6 .14 
Point 35 Poln< 35 2.10 15.10 13.70 14.40 13.2 0 8.17 10.14 
16/03/202 1 3:50:58 PM (1615906259) 36A1 5.20 20.24 18.48 19.'.!6 • 30.80 26.00 28.40 
16/03/202 1 3:53:58 PM (1615906439) 36A2 4 .30 14.43 12.24 ~3.34 27.04 18.92 22.98 
16/03/202 1 3:58:58 PM 11615906619\ 36A3 4 .10 17.64 14.82 16.23 27.03 17.22 22.13 
Poln< 31 Poln< 31 4 .53 17.44 15.18 11.31 28.29 20.71 24.50 
16/03/202 1 4:04:32 PM (1615907073) 37A1 4.40 13.32 11 .22 12.27 25.00 19.80 22.40 
16/03/202 1 4:07:32 PM (1615907253) 37A2 4 .60 27.04 26.52 26.78 29.70 21.16 2.5.43 
16/03/202 1 4:10:32 PM 11615907433\ 37A3 4 .70 15.20 13.68 14.44 27.04 22.09 24.57 
Point 37 Poln< 37 4 .57 18.52 17.14 17.83 2 7.25 2 1.02 24.13 
16/03/202 1 4:17:33 PM (1815907854) 38A1 4 .80 3 1.36 30.80 31 .08 • 27.56 22.56 25.06 
16/03/202 1 4:20:33 PM (1615908034) 36A2 4 .20 12.60 10.88 11 .74 26.00 17.64 21.82 
16/03/202 1 4:23:33 PM 11615908214\ 38A3 4 .80 12.24 11 .22 11.73 28.09 23.04 25.57 
Poln< 38 Poln< 38 4 .10 18.73 17.13 18.18 2 7.22 2 1.08 24.15 
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nme1tamp 1. Trifle Nol•• (e.g. 2. Other NolH (e.g. 3.S--huma• , . Nltural •- (e.g. 
3/13/2021 12:48:02 Moderately Modetately Modetately Alltlo 
3/13/2021 12:47:02 Moderately A Lltlo Moderately A Lltlo 
3/13/202112:511:11 A Lltlo Modetately A lot A Lltlo 
3/13/2021 12:511:48 A Lltlo A Lltlo A Lot Modetately 
3/13/2021 13:02:40 A Lltlo NotAIAI A Lltlo 
3/13/2021 13:54:29 Dom1te1 Coq>letely A.lot Modetately Not At Al 
3/13/2021 14:02:43 Moderately Moderately Moderately A Lltlo 
3/13/2021 14:03:49 Moderately Modetately A Lot A Lltlo 
3/13/2021 14:05:31 Modltltely NotAIAI A Lltlo NotAIAI 
3/13/2021 14:19:38 Moderately A.lot A Lltlo A Lltlo 
3/13/2021 14:27:05 NotAIAI Not At Al Do-llOI Co"l)lotely A Lltlo 
3/13/2021 14:54:18 A Lltlo A Lltlo A lot A Lltlo 
3/13/2021 15:08:23 Not At Al Not At Al Oori'late, Coq>letely A Lltlo 
3/13/2021 15:08:28 NotAIAI NotAIAI Modltltely Mod1ratoly 
3/13/2021 15:10:28 Not At Al Moderately Moderately A Lltlo 
3/13/2021 15:10:48 A Lltlo NotAIAI Moderately NotAIAI 
3/13/2021 15:19:00 NolAIAI Not At Al A Lot A Lltlo 
3/13/2021 15:21:511 A Lltlo NotAIAI A Lot Moderately 
3/13/2021 15:28:27 A Lltlo NolAIAI Modetately NolAIAI 
3/13/2021 15:31:15 A Lltlo NotAIAI A Lltlo A Lltlo 
3/13/2021 15:45:11 A Lltlo NolAIAI Moderately Moderately 
3/13/2021 15:47:57 NotAIAI A Lltlo A Lot A Lltlo 
3/13/2021 18:18:45 Moderately NolAIAI A Lltlo Nol Al Al 
3/13/2021 18:21:42 A.lot A.Lot A Lot A Lltlo 
3/13/2021 16:24:47 A.lot A.lot A.Lot A Lltlo 
3/13/2021 18:30:15 Moderately Not At Al A Lot A Lltlo 
3/13/2021 18:54:49 A Lltlo NotAIAI Modltltely A Lltlo 
3/13/2021 18:57:25 Moderately Not At Al A Lot Nol Al Al 
3/13/2021 16:59:45 A Lltlo NotAIAI A Lltlo A Lltlo 
3/13/2021 18:59:48 NolAIAI NolAIAI A Lot A Lltlo 
3/13/2021 17:12:45 A Lltlo Not At Al A Lot Modetately 
3/13/2021 17:14:47 Moderately Nol Al Al A Lltlo NolAIAI 
3/13/2021 17:22:05 Not At Al Not At Al Modetately Modetately 
3/13/2021 17:37:35 NolAIAI NolAIAI A Lltlo A Lltlo 
3/13/2021 17:43:11 Moderately A.lot Modetately A Lltlo 
3/13/2021 17:51:26 A Lltlo A Lltlo A.Lot A Lltlo 
3/13/2021 18:11:31 A Lltlo Not At Al A Lot Modetately 
3/13/2021 18:21:12 Moderately NotAIAI A Lltlo Not Al Al 
3/13/2021 18:22:04 A Lltlo A Lltlo Moderately A Lltlo 
3/13/2021 18:22:46 A Lltlo NotAIAI Moderately A Lltlo 
3/13/2021 18:32:54 A.lot NolAIAI A Lltlo Modetately 
3/13/2021 18:43:46 Moderately A.lot Moderately A Lltlo 
3/13/2021 18:55:52 A.lot A.lot A lot A Lltlo 
3/13/2021 19:25:08 Moderately A.lot Moderately A Lltlo 

3/14/2021 8:15:08 A.lot A.lot A.lot A Lltlo 
3/14/2021 10:51:08 Moderately A.lot Moderately A Lltlo 
3/16/2021 10:511:04 Moderately A.lot Nol AI AI A Lltlo 
3/18/2021 10:511:13 Moderately A.lot Not At Al Not At Al 
3/16/2021 11:07:30 NotAIAI Moderately NolAIAI A.lot 
3/18/2021 11:19:48 A Lltlo A Lltlo A Lltlo A.lot 
3/18/2021 11:43:47 ~IIOICo"l)lotely Do-a1H Co"l)lotely Moderately A Lltlo 

3/18/2021 11:52:49 A Lltlo A.Lot A Lltlo A Lltlo 

3/18/2021 12:08:09 A.Lot Moderately Not At Al A Lltlo 
3/18/2021 12:21:48 A Lltlo Oori'latea Co~lltetf A Lltlo Moderatetf 
3/18/2021 12:23:17 NolAIAI Mod1rately A Lltlo A.lot 

3/18/2021 12:35:08 Moderatetv A Lltlo A Lltlo A.lot 
3/18/2021 12:45:43 A Lltlo A Lltlo A Lltlo Oori'l1te1 Cotr1)1e,_, 
3/18/2021 13:02:43 Moderately NotAIAI A Lltlo A Lltlo 

3/18/2021 13:21:59 A Lltlo A Lltlo A Lltlo Modetatety 
3/18/2021 14:28:27 A Lltlo Not Al Al A Lltlo Modetatet,f 
3/16/2021 14:39:08 Moderatet,f A.lot A Lltlo Not At Al 
3/18/2021 14:44:39 Moderatetv Not Al Al A Lltlo Do-atH Co"l)lotel\l 
3/16/2021 14:58:21 A Lltlo A Lltlo Modetal8'Y Aloi 
3/18/2021 15:09:511 A.lot NolAIAI A Lltlo Moderately 

3/18/2021 15:24:16 Moderately NotAIAI A Lltlo A.lot 

3/18/2021 15:38:48 A Lltlo NotAIAI A Lltlo Mod1rat1ly 

3/18/2021 15:52:37 Aloi Not Al Al A Lltlo Moderately 

3/18/2021 18:08:03 A.Lot A.lot A Lltlo A Lltlo 

3/18/2021 18:07:52 A.lot A.lot A Lltlo NolAIAI 

3/18/2021 16:20:09 A.lot NotAIAI A Lltlo A Lltlo 
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nmeatamp 5. Pleasant I. Chaotic 7. Vlbnnt I . Uneventtul 
3113/2021 12:48:02 Nllher agt11e no, diUgt11• Nllher agNe no, diUgNe AglH Diugt11e 
311312021 12:47:02 SllonglyAg19e DiAg19e Nelher agNe nor diugf9e Sllongly Ag19e 
311312021 12:58:11 Ag19e Ag19e AgN1e Sllongly DiAgNle 
3113/2021 12:511:48 AgNle AgNle AgN1e Dlugt11• 
311312021 13:02:40 AGl9e Nelher ag,ee no, diugte• AGl9e Nelher ag,ee nor diugrae 
311312021 13:54:29 Nelher agt11e nordiugt11e AgN1e AGNle Sllongly DiAgNle 
311312021 14:02:43 Nllher agt11e nor diugt11e Nllh•r 8QN• no, diugN• AgN1e AGNI• 
311312021 14:03:49 Nelher agl'lle no, dlugl'lle AGNI• AgAle otugrae 
311312021 14:05:31 Nllher agt11e not diugt11e AGNI• AgN1e Nllher agNe no, diugrae 
311312021 14:19:38 Oiug,.• Nllher agN• no, diugNe AgNle Diugrae 
311312021 14:27:05 AgAle Slft>ngly llllagAle AgAle AgAle 
311312021 14:54:18 AgNle AGl9e Agl9e Neither agNe no, diUgt11e 
311312021 15:06:23 AgNle Sllongly llllagNle AgNle AGAIO 
311312021 15:08:28 AglH Sllongly DiAgree AgN18 DiAg19e 
311312021 15:10:26 Nllher agt11e not dUgt11e AgNle Agree Oiugra• 
311312021 15:10:48 AgNle Sllongly DiAgNle AgNle Neither ag,.• no, diugl"ff 
311312021 15:19:00 AGl9e Slft>ngly llllagree Agl9e Sllongly 1liAg19e 
311312021 15:21 :56 Nllher agt11e no, diugt11e AgNle AgNle Sllongly DiAgNle 
311312021 15:28:27 Sllongly Agl9e Slft>ngly DiAgree Nllher agf9e nor dillgf9e Sllongly DiAgNle 
311312021 15:31 :15 Ag19e Oiugree Oiugree Ag19e 
311312021 15:45:11 AgNle Sllongly DiAgNle AgNle AgNle 
311312021 15:47:57 AGNI• Nelher •a,.• no, diug,.• Nelher agf9e nor diugf9e DiAgNle 
311312021 18:18:45 Nelher agr11e no, diugree Ag19e Nelher 1gtee no, diugtee Nelher ag,ee nor dillgrae 
311312021 16:21 :42 DilagNe AGNI• Diugrae Oiug,.. 
311312021 16:24:47 Sllongly DiAg19e AGl9e Sllongly DiAgNle Sllongly DiAgNle 
311312021 18:30:15 Oiugree Ag19e Nelher ag,ee nor di&lgtee Oiugree 
311312021 16:54:49 Sllongly AGNI• Diug,.. AgN1e Dlug,.. 
311312021 16:57:25 Sllongly AgAle Sllongly llllagrH Sllongly AgAle Diugree 
311312021 18:59:45 AgNle Nllher agN• no, diugN• AgN1e DiugMe 
311312021 16:59:48 Sllongly AGNI• AgNle Nllher lgM• no, di&IQM• Neither agtwe no, diUgtae 
311312021 17:12:45 Sllongly AgAle Slft>ngly DiAgAle AglH Neither agt9e no, diugree 
311312021 17:14:47 Sllongly AGree Sllongly Olugree Sllongly AG•H Olugree 
311312021 17:22:05 AGNI• DiAgNle AgAIO DiAgNle 
311312021 17:37:35 Sllongly AgAle Slft>ngly DiAgAle Agl9e DiAQAl8 
311312021 17:43:11 Agl9e Sllongly Agl9e Diugte• Dllagre• 
311312021 17:51 :28 AGNI• Nllher agtff no, di&agf9e Nllher IQtff no, diaagtff DiAgNle 
311312021 18:11 :31 Nllher ag,.e nor dUgree Olug19e Agl9e Olugree 
311312021 18:21:12 Neither agree nor dillgree Nllher IQN• no, diugN• Dlugte• Agl9e 
3113/2021 18:22:04 Sllongly AgN1e DiAgNle AGNI• OiMQM8 
311312021 18:22:48 Sllongly Ag19e Oiugree AGree Diugree 
311312021 18:32:54 AgNle Dilag,.. AGNI• Diugre• 
311312021 18:43:48 AGNI• Slft>ngly Ag19e Diugrae Diug,.. 
311312021 18:55:52 Sllongly llilag19e AgAle Sllongly DiAgAle Sllongly DiAgAle 
311312021 19:25:06 AGNI• AgN1e Nllher lg,.• nor dUg,.e Nllher agNe nor diugrae 

3/14/2021 8 :15:08 Sllongly DiAgNle AgN1e Sllongly DiAgNle Sllongly DiAgNle 
3114/202110:51 :08 AGl9• AgAle Nelher ag,ee no, diug,ee Neither agt9e no, dillgt9e 
311812021 10:511:04 AGNI• Dilagra• Nelher lgM• nor diugM• Neither agl9e nor diugrae 
311812021 10:58:13 Dilagtee AgAle AgN18 Neither agt9e no, dilagree 
311812021 11 :07:30 Agl9e Slft>ngly Olugree Agl9e Olug19e 
311812021 11:19:46 AaNle OiugAIO IAaNle DiAgNle 
311812021 11 :43:47 Sllongly OlugN1e Nllher ag19e no, diugl"ff Dllagree Sllongly AgNle 

311812021 11 :52:49 Neither agr11e nor dillgree Dilagree Nllher IQ,.. no, diug,.. AgNle 

311812021 12:08:09 Aaree llllag19e IAaree llllagree 
311812021 12:21 :48 Stn,ngly llllagAle ....... Stn,ngly llllaaAle Aa19e 
311812021 12:23:17 Dillgree AgAle Nelher ag,ee no, di&ag,ee Diugree 

311812021 12:35:08 Sllongly AQN1e Sllongly DiAgNle AaAIO Sllongly OlugN1e 
3118/2021 12:45:4 3 Sllonoll' AQNle Slft>nall' DiAaree IAaNle DiAaNle 
311812021 13:02:43 AGNI• Nelher agf9e no, dilagtff AgNle DiAgNle 

311812021 13:21 :59 ""N1• Dilaa,.• &nNle Sllonalv DiAaAIO 
311812021 14:28:27 Sllongly AgNle Sllongly DiAgNle Sllongly AGNI• Sllongly DiAgNle 
311812021 14:39:08 Diugre• Diugrae AgN1e Agree 
311812021 14:44:39 Sllongly AgN1e Sllongly DiAgN1e AgN1e Diug,.. 
311812021 14:58:21 Sttonnht A.11,ee Sllonalv DiAaN1e ""NI• OiuaMe 
311812021 15:09:58 Agl9e Olug19e Nelher ag,ee no, dlugnte Agl9e 

311812021 15:24:18 Ag19e Olug19e Nelher ag,ee nor diugnte Neither agrwe no, dilagrae 

311812021 15:38:48 AGNI• Sllongly Olugree AGNle Neither agrae no, diugrae 

3118/2021 15:52:37 Diug,.. Diugree Diug,ee Neither agtN nor diugrae 

311812021 16:08:03 AgNle Nelher agtN no, di:ugMe Diugtae Neither agtM nor diugl"ff 

311812021 18:07:52 Dlugte• Agl9e Agree Dlugre• 

311812021 18:20:09 AGl9e Oilagree Nelher lgMe nor di&lgtee Agree 
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nmeatamp •. Calm 10. Annoying 11. Evendul 12.-. 
3113/2021 12:48:02 Oiug,ee OiNgre• AglH Oiugree 
3113/2021 12:47:02 Sllongly Agree Dilagree Neither agree no, dilagree 
3113/2021 12:511:11 Diug,ee OiNgre• AglH Neither ag,ee no, dilagre• 
3113/2021 12:56:48 Nelher ag,., no, dilagree Neither ag,., no, dilag,., Agrw1 Dillgree 
3113/2021 13:02:40 Neither agt111 no, dilagree Diugree Diugt11• Neither agree no, diugree 
3113/2021 13:54:29 Sllongly Dilagrw1 Neither ag,., no, diug,., Nelher no, diug,ee Neither agr.e no, 
3113/2021 14:02:43 Dilagrw1 Agrw1 Neither 1g,e1 nor dilag,ee Sllongly Agrw1 
3113/2021 14:03:49 Olugtee Neither 1gtee no, diugte• Agree Dlugre• 
3113/2021 14:05:31 Neither ag,., no, dUgtu Nelher 1g,e1 no, dilllgtH OiNgre• 
3113/2021 14:19:38 Sllongly Dilagree Neither agtee no, dilagte• Agree Agree 
3113/2021 14:27:05 Agrw, Oiugre• Agrw, Agrw, 
3113/2021 14:54:18 Oillg,ee Neither ag,., no, diug,., Agree Oilagree 
3113/2021 15:08:23 Agree Dilagree Agree Agree 
3113/2021 15:08:28 Sllongly Agrw1 Sllongly Dilagrw1 Agrw, Agrw1 
3113/2021 15:10:28 Dilagrw1 Nelher ag,., no, disag,., Agrw1 Dillg,., 
3113/2021 15:10:48 Agree Sllongly Dilagree Dillg19e Sllongly DilaglH 
3113/2021 15:19:00 Sllongly Agrw1 Sllongly Dilagrw1 Agrw1 Sllongly Agrw1 
3113/2021 15:21 :58 Diugtee Agree Sllongly Agree Diugree 
3113/2021 15:28:27 Agrw, StR>ngly Dilagrw, Agrwe Neither ag,.e no, diugre• 
3113/202115:31 :15 Sllongly Agree SIR>ngly Dilagrwe OiNg,.. Agrw, 
3113/202115:45:11 Agree Sllongly Dilagree Agree Agree 
3113/2021 15:47:57 Neither agree no, dillgre• Neither 1g,., no, diug,., Agrw, Diugre• 
3113/2021 18:18:45 Diug,ee Diugre• Sllongly Dilagrw1 Dilag,.. 
3113/2021 18:21 :42 Sllongly Dilagree Sllongly Agree Sllongly Agree Sllongly Dilagree 
3113/2021 18:24:47 Sllongly Dilagrw1 Agrw, Sllongly Agrw1 Sllongly Dilag191 
3113/2021 18:30:15 Diugte• Agree Neither 1g,ee no, dilag,ee Oiugree 
3113/2021 18:54:49 Agrw, Diugree Agrwe Oiugree 
3113/2021 18:57:25 Agrw, StR>ngly Dilagrw, Sllongly Agrw1 Neither ag,.e no, dillgre• 
3113/2021 18:59:45 Agree Sllongly Dilagree 
3113/2021 18:59:48 Agrw, Diugre• Dillg,.. Neither ag,.e no, diugre• 
3113/2021 17:12:45 Agrw, StR>nglyAgrw, Neither 1g,., no, diug,., Oiugree 
3113/2021 17:14:47 Sllongly Agree Oiugree Agn,e Agree 
3113/2021 17:22:05 Agrw, Oiugre• Agrw, AglH 
3113/2021 17:37:35 Agn,1 Sllongly llilagn,e Agn,e Agrwe 
3113/2021 17:43:11 Oiugte• Neither agMI no, dillgMI Oiugf9• Sllongly Agree 
3113/202117:51 :28 Nelher agree nor dilagre• Nelher ag,., no, disagree Agrw, Neither ag111e nor dillgre• 
3113/2021 18:11 :31 Nelher agt111 no, dilagl'III Neither agMe no, dilagtee Agree Dilagree 
3113/202118:21 :12 Agrw, Disagree Oiugree 
3113/2021 18:22:04 Sllongly AgrH StR>ngly Dilagn,e Agree Agrw, 
3113/2021 18:22:48 Agree Dilagree Agree Dilllgree 
3113/2021 18:32:54 AglH Oiugree Agrw1 Agrw, 
3113/2021 18:43:48 Dilagree Neither ag,., no, disag,ee Dilagr11e Sllongly Agree 
3113/2021 18:55:52 Sllongly Dilagre1 Agree Sllongly Agree Sllongly llilagre1 
3113/2021 19:25:08 Dilag191 Agrw1 Oiug111• Sllongly Agrw1 

3/14/2021 8 :15:08 Sllongly llilagree Agree Sllongly Agree Sllongly llilagree 
3114/2021 10:51 :08 Dilagrw1 Agrw1 llilagrwe Sllongly Agrw1 
3118/2021 10:56:04 Agree llilagrwe Agrw1 Agrw1 
311812021 10:511:13 Dilagree Agree Neither IQNII no, dlllgr111 Sllongly llilagree 
311812021 11 :07:30 AglH llilagrwe Agrwe Agrw1 
31181202111:19:48 SllonolvA<IIWI Sllonolv DiAOIWI Sllonolv Aarw1 Sllonolv Aarw1 
311812021 11 :43:47 Dilagrwe Agrw1 Dilagrw1 Dilagrw1 

311812021 11 :52:49 Nelher ag,.e no, dillgree Neither ag1111 no, diug,.• Agrw1 Agrw1 

311812021 12:08:09 -.. , ,.,,,., .,,,., 
311812021 12:21 :48 Sllonoly Dilaorw, Sllonoly Dilaarw, Oiua,.• aa,w1 
311812021 12:23:17 Nelher agree no, dilagre• Agrw, Agrw, Agrw, 

311812021 12:35:08 Sllongly Agrw1 StR>ngly Dilagrw, Agrw, Agrw, 
311812021 12:45:43 Sllongly Agrw1 Sllongly llilagrwl Sllongly Agrw1 Agrw1 
311812021 13:02:43 Nelherag,., n01dUgre1 llilagree Agree Neither ag,.e nor diugree 

311812021 13:21 :59 """'' Sllonolv Dilaon,e IAn,we An,we 
311812021 14:28:27 Stronnlw An,ee StR>nolv Dilaon,e Sllonolv Aaree Stronnlw An,ee 
311812021 14:39:08 Dilagree AGree Dilagree Dilagree 
311812021 14:44:39 Anree StR>noly Dilagree IAaree Aaree 
311812021 14:58:21 Aaree Oiuaree IAaree Aaree 
311812021 15:09:58 Agre, Disagree Agrwe Agrwe 

311812021 15:24:18 Agree Diugre• Agree Agrw, 

311812021 15:38:48 Agrw, Diugree Neither 1g,., no, dillg,., Agrw, 

3118/2021 15:52:37 Agrw1 OiNgre• llilagrwe Agrwe 

311812021 18:08:03 Nelher agree no, diugre• Neither ag,., no, diugtH Neither 1g,., no, diug,., Agrwe 

311812021 18:07:52 Oiugte• Agree Agrwe Neither ag,., no, dillgree 

311812021 18:20:09 Agrw, Oiugre• Oiug,.. Agrw, 
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Tirnesllmp 13. Overall, how would 14. Overall, lo whit 
you describe h preHnt extllnd I• the preHnt 
surTOWMlng sound surrounding sound 
erwironment. erwlrorwnent 

IO h preHnt place 

311312021 12:48:02 NelherGood, Not Bad Moderatet, 
311312021 12:47:02 Good Moderatet, 
311312021 12:58:11 Good Very 
311312021 12:58:48 Good Very 
311312021 13:02:40 Very Good Very 
311312021 13:54:29 Bad 
311312021 14:02:43 Good Moderatet, 
311312021 14:03:49 Good Very 
311312021 14:05:31 NelherGood, Not Bad Moderatet, 
311312021 14:19:38 Nelher Good, Not Bad Very 
311312021 14:27:05 Good Very 
311312021 14:54:18 NelherGood, Not Bad Very 
311312021 15:08:23 Good Very 
311312021 15:08:28 Very Good Pededly 
311312021 15:10:28 Good Very 
311312021 15:10:48 Good Very 
311312021 15:19:00 Very Good Pededly 
31131202115:21:541 NelherGood, Very 
311312021 15:28:27 Good Very 
3113/202115:31:15 Good Very 
311312021 15:45:11 Good Moderatet, 
311312021 15:47:57 Good Slightly 
311312021 18:18:45 Good Very 
3113/202118:21:42 Bed Moderatet, 
311312021 18:24:47 Ver, Bad Moderatet, 
311312021 18:30:15 Bed Slightly 
311312021 18:54:49 Very Good Pededly 
3113/2021 18:57:25 Ver,Good Pededly 
311312021 18:59:45 Good Very 
311312021 18:59:48 Very Good Very 
311312021 17:12:45 Good Very 
3113/2021 17:14:47 Ver,Good Moderatet, 
3113/2021 17:22:05 Good Very 
311312021 17:37:35 Good Pededly 
3113/2021 17:43:11 NelherGood, Not Bad Moderatet, 
3/13/202117:51:28 Good Slightly 
31131202118:11:31 Good Very 
31131202118:21:12 NelherGood, Not Bad Very 
311312021 18:22:04 Good Very 
3/13/2021 18:22:48 Ver,Good Pededly 
311312021 18:32:54 Ver,Good Pededly 
311312021 18:43:48 NelherGood, Not Bad Moderatet, 
311312021 18:55:52 Ver, Bad Moderatet, 
3/13/2021 19:25:08 NelherGood, Not Bad Very 

3114/2021 8:15:08 Ver, Bad Moderatet, 
3114/202110:51:08 NemierGood, Not Bad Very 
3118/2021 10:58:04 Good Moderatet, 
3/18/2021 10:58:13 Bed Moderatet, 
3118/202111:07:30 Good Very 
3118/202111:19:48 VortGood Ped-
3/181202111:,U:n Bad Not At Al 

3118/2021 11 :52:49 NelherGood, Not Bad Moderatet, 

3118/2021 12:041:011 Good Moderatefrt 
3118/202112:21:48 Bad Not At Al 
3118/2021 12:23:17 Nelher Good, Not Bad Moderatet, 

3118/2021 12:35:08 VortGood Vort 
3118/2021 12:45:43 Ver,Good P•lfaan, 
3118/2021 13:02:43 Good Moderatet, 

3118/202113:21:59 VettGood Pelf__, 
3/1812021 14:28:27 VettGood PelfaaJV 
3118/2021 14:39:08 NelherGood. Not Bad Slghtly 
3/1812021 14:44:39 Good P•lf-
3/1812021 14:51:21 Good Mode111tefrt 
3/1812021 15:09:58 Good Moderatet, 

3118/2021 15:24:18 Good Modet11tet, 

3/1812021 15:36:41 Good Modo,atoly 

3118/2021 15:52:37 NelherGood, Not Bad Moderatet, 

3118/2021 18:08:03 NelherGood, Slightly 

3118/2021 18:07:52 Bad Very 

3118/2021 18:20:09 Good Very 
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Sito Data 

TIME Point Weather 
Temperature Humidity % Wind Speed 
Ide,.,., lkm/h\ 

13/03/2021 12:39:03 PM (1615639144) 2A1 Sunny 11 67 7 
13/03/2021 12:42:03 PM (1615639324) 2A2 Sunny 11 67 7 
13/03/2021 12:45:03 PM (1615639504) 2A3 11 67 ~-2A §J!llilY 11 

13/03/20211:17:52 PM(1615641473) 281 Sunny 11 67 7 
13/03/20211:20:52 PM(1615641653) 282 Sunny 11 67 7 
13/03/20211:23:52 PM(1615641633) 283 Sunny 11 67 7 

28 Stinnv 11 67 7 
Point 2 Point 2 s•- 11 17 7 
13/03/20211:56:50 PM(1615643611) 3A1 Sunny 14 39 15 
13/03/20211:59:50 PM(1615643991) 3A2 Sunny 14 39 15 
13/03/2021 2:02:50 PM/1615644171) 3A3 Sunnv 14 39 15 
Point 3 Point 3 S•- 14 39 15 
13/03/2021 2:23:26 PM (1615645409) 4A1 Sunny 14 39 15 
13/03/2021 2:26:26 PM (1615645589) 4A2 Sunny 14 39 15 
13/03/2021 2:29:28 PM /1615845769) 4A3 Sunnv 14 39 15 
Polnt 4 Point-4 s•- 14 31 15 
13/03/2021 2:39:26 PM (1615848367) 5A1 Sunny 13 47 15 
13/03/2021 2:42:26 PM (1615648547) 5A2 Sunny 13 47 15 
13/03/2021 2:45:26 PM /1615848727) 5A3 Sunnv 13 47 15 
Point 5 Point 5 S•- 13 47 15 
13/03/2021 2:59:10 PM(1615847551) 6A1 Sunny 13 47 15 
13/03/2021 3:02:10 PM(1615647731) 6A2 Sunny 13 47 15 
13/03/2021 3:05:10 PM /1615847911) 6A3 Sunnv 13 47 15 
Point I Point I s•- 13 4 7 15 
13/03/2021 3:15:19 PM (1615848520) 7A1 Sunny 13 47 15 
13/03/2021 3:18:19 PM (1615648700) 7A2 Sunny 13 47 15 
13/03/2021 3:21:19 PM/1615848880) 7A3 Sunnv 13 47 15 
Polnt7 Polnt7 S•- 13 47 15 
13/03/2021 3:26:32 PM (1615849193) 8A1 Sunny 13 47 15 
13/03/2021 3:29:32 PM (1615649373) 8A2 Sunny 13 47 15 
13/03/2021 3:32:32 PM /1615849553) 8A3 Sunnv 13 47 15 
Pofnt·I Point I s•- 13 4 7 15 
13/03/2021 3:40:05 PM (1615850006) 9A1 Sunny 12 47 13 
13/03/2021 3:43:05 PM (1615650186) 9A2 Sunny 12 47 13 
13/03/2021 3:46:05 PM /1615650366) 9A3 Sunnv 12 47 13 
Polnt 9 Polnt 9 S•- 12 47 h 
13/03/2021 4:26:34 PM (1615652795) 10A1 Sunny 12 47 13 
13/03/2021 4:29:34 PM (1615652975) 10A2 Sunny 12 47 13 
13/03/2021 4:32:34 PM /1615653155) 10A3 Sunnv 12 47 13 
Point 10 Point 10 s•- 12 4 7 13 
13/03/20214:41:50 PM(1615653711) 11A1 Sunny 11 54 11 
13/03/20214:44:50 PM(1615653891) 11A2 Sunny 11 54 11 
13/03/20214:47:50 PM/1615654071) 11A3 Sunnv 11 54 11 
Point 11 Point 11 S•- 11 54 11 
13/03/2021 4:53:47 PM (1615654428) 12A1 Sunny 11 54 11 
13/03/2021 4:56:47 PM (1615654608) 12A2 Sunny 11 54 11 
13/03/2021 4:59:47 PM /1615654788) 12A3 Sunnv 11 54 11 
Point 12 Point 12 s•- 11 54 11 
13/03/2021 5:08:43 PM (1615655324) 13A1 Sunny 11 54 11 
13/03/2021 5:11:43 PM(1615655504) 13A2 Sunny 11 54 11 
13/03/2021 5:14:43 PM /1615655684) 13A3 Sunnv 11 54 11 
Point 13 Point 13 S•- 11 54 11 
13/03/2021 5:20:12 PM (1615656013) 14A1 Sunny 11 54 11 
13/03/2021 5:23:12 PM (1615656193) 14A2 Sunny 11 54 11 
13/03/2021 5:26:12 PM /1615656373) 14A3 Sunnv 11 54 11 
Point 14 Point 14 s•- 11 54 11 
13/03/2021 5:31:43 PM(1615656704) 15A1 Sunny 9 62 9 
13/03/2021 5:34:43 PM (1615656884) 15A2 Sunny 9 62 9 
13/03/2021 5:37:43 PM /1615657064) 15A3 Sunnv 9 62 9 
Point 15 Point 15 S•- 9 12 9 
13/03/2021 5:53:36 PM (1615658017) 16A1 Sunny 9 62 9 
13/03/2021 5:56:36 PM (1615658197) 16A2 Sunny 9 62 9 
13/03/2021 5:59:36 PM /1615658377) 16A3 Sunnv 9 62 9 
Point 18 Point 11 s•- 9 12 ,9 
13/03/2021 6:18:49 PM (1615659530) 17A1 Sunny 9 62 9 
13/03/2021 6:21:49 PM(1615659710) 17A2 Sunny 9 62 9 
13/03/2021 6:24:49 PM /1615659890) 17A3 Sunnv 9 62 9 
Point 17 Pollll 17 S•- 9 12 9 
13/03/2021 6:31:33 PM(1615660294) 18A1 Sunny 9 62 9 
13/03/2021 6:34:33 PM (1615660474) 18A2 Sunny 9 62 9 
13/03/2021 6:37:33 PM 116156606541 18A3 Sunnv 9 62 9 
Point 18 Point 18 S•- 9 12 ,9 
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Sito Data 

TIME Point Weather Temperature Humidity % Wind Speed 
(degC) (km/h} 

16/03/2021 10:51 :29 AM (1615666290) 19A1 Sunny 7 76 9 
16/03/2021 10:54:29 AM (1615888470) 19A2 Sunny 7 76 9 
16/03/2021 10:57:29 AM 11615888650\ 19A3 Sunnv 7 76 9 
Poln< 11 Poln< 11 S•- 7 71 , 
16/03/2021 11:06:55 AM (1615869216) 20A1 Sunny 7 76 9 
16/03/2021 11 :09:55 AM (1615889396) 20A2 Sunny 7 76 9 
16/03/2021 11:12:55 AM 11615889576\ 20A3 Sunnv 7 76 9 
Point 20 Point 20 S•- 7 71 , 
16/03/2021 11:18:30 AM (1615889911) 21A1 Sunny 7 76 9 
16/03/2021 11 :21 :30 AM (1615890091) 21A2 Sunny 7 76 9 
16/03/2021 11 :24 :30 AM 11615890271 \ 21A3 Sunnv 7 76 9 
Poln< 21 Poln< 21 S•- 7 71 , 
16/03/202111:40:31 AM(1615891232) 22A1 Sunny 7 66 9 
16/03/202111:43:31 AM(1615891412) 22A2 Sunny 7 66 9 
16/03/2021 11:48:31 AM 11615891592\ 22A3 Sunnv 7 66 9 
Point 22 Point22 S•- 7 .. , 
16/03/2021 11 :52:05 AM (1615891926) 23A1 Sunny 7 66 9 
16/03/2021 11:55:05 AM (1615892106) 23A2 Sunny 7 66 9 
16/03/2021 11 :58:05 AM /16158922861 23A3 Sunnv 7 66 9 
Poln< 23 Poln< 23 S•- 7 II , 
16/03/202112:05:20 PM(1615892721) 24A1 Sunny 7 66 9 
16/03/202112:08:20 PM(1615892901) 24A2 Sunny 7 66 9 
16/03/202112:11:20 PM/16158930811 24A3 Sunnv 7 66 9 
Point 24 Point 24 s•- 7 .. , 
16/03/2021 12:19:08 PM (1615893549) 25A1 Sunny 7 66 9 
16/03/2021 12:22:08 PM (1615893729) 25A2 Sunny 7 66 9 
16/03/2021 12:25:08 PM /16158939091 25A3 Sunnv 7 66 9 
Poln< 25 Poln< 25 S•- 7 II , 
16/03/2021 12:32:31 PM (1615894352) 26A1 Sunny 7 66 9 
16/03/2021 12:35:31 PM (1615894532) 26A2 Sunny 7 66 9 
16/03/2021 12:38:31 PM /16158947121 26A3 Sunnv 7 66 9 
Point 21 Point21 s•- 7 .. , 
16/03/2021 12:44:08 PM (1615895049) 27A1 Sunny 8 66 11 
16/03/2021 12:47:08 PM (1615895229) 27A2 Sunny 8 66 11 
16/03/2021 12:50:08 PM /16158954091 27A3 Sunnv 8 66 11 
Poln< 27 Poln< 27 S•- 8 II 11 
16/03/20211:01:51 PM(1615896112) 28A1 Sunny 8 66 11 
16/03/20211:04:51 PM(1615896292) 28A2 Sunny 8 66 11 
16/03/20211:07:51 PMl1615896472\ 28A3 Sunnv 8 66 11 
Point 28 Point 28 S•- 8 .. 11 
16/03/20211:21:17 PM(1615897278) 29A1 Sunny 8 66 11 
16/03/20211:24:17 PM(1615897458) 29A2 Sunny 8 66 11 
16/03/20211:27:17 PMl1615897638\ 29A3 Sunnv 8 66 11 
Poln< 29 Poln< 29 S•- 8 II 11 
16/03/2021 2:27:16 PM (1615901237) 30A1 Sunny 9 66 7 
16/03/2021 2:30:16 PM(1615901417) 30A2 Sunny 9 66 7 
16/03/2021 2:33:16 PM 11615901597\ 30A3 Sunnv 9 66 7 
Point 30 Point 30 S•- , .. 7 
16/03/2021 2:43:52 PM (1615902233) 31A1 Sunny 9 66 13 
16/03/2021 2:46:52 PM(1615902413) 31A2 Sunny 9 66 13 
16/03/2021 2:49:52 PM 11615902593\ 31A3 Sunnv 9 66 13 
Point 31 Poln< 31 S•- , .. 13 
16/03/2021 2:55:31 PM (1615902932) 32A1 Sunny 9 66 13 
16/03/2021 2:58:31 PM (1615903112) 32A2 Sunny 9 66 13 
16/03/2021 3:01:31 PM/16159032921 32A3 Sunnv 9 66 13 
Poln< 32 Poln< 32 S•- , .. 13 
16/03/2021 3:08:07 PM (1615903688) 33A1 Sunny 9 66 13 
16/03/2021 3:11:07 PM(1615903868) 33A2 Sunny 9 66 13 
16/03/2021 3:14:07 PM 11615904048\ 33A3 Sunnv 9 66 13 
Point 33 PolnlU S·- I II 13 
16/03/2021 3:22:40 PM(1615904581) 34A1 Sunny 9 66 13 
16/03/2021 3:25:40 PM(1615904741) 34A2 Sunny 9 66 13 
16/03/2021 3:28:40 PM/16159049211 34A3 Sunnv 9 66 13 
Poln< 34 Poln< 34 S•- , .. 13 
16/03/2021 3:36:14 PM (1615905375) 35A1 Sunny 9 71 11 
16/03/2021 3:39:14 PM (1615905555) 35A2 Sunny 9 71 11 
16/03/2021 3:42:14 PM /16159057351 35A3 Sunnv 9 71 11 
Point 35 Poln< 35 S•- , 71 11 
16/03/2021 3:50:58 PM (1615908259) 36A1 Sunny 9 71 11 
16/03/2021 3:53:58 PM (1615908439) 36A2 Sunny 9 71 11 
16/03/2021 3:58:58 PM /16159086191 36A3 Sunnv 9 71 11 
Poln< 31 Poln< 31 S•- , 71 11 
16/03/2021 4:04:32 PM (1615907073) 37A1 Sunny 9 71 11 
16/03/2021 4:07:32 PM (1615907253) 37A2 Sunny 9 71 11 
16/03/2021 4:10:32 PM /16159074331 37A3 Sunnv 9 71 11 
Point 37 Poln< 37 S•- , 71 11 
16/03/2021 4:17:33 PM (1615907854) 38A1 Sunny 9 71 11 
16/03/2021 4:20:33 PM (1615908034) 38A2 Sunny 9 71 11 
16/03/2021 4:23:33 PM /1615908214) 38A3 Sunnv 9 71 11 
Poln< 38 Poln< 38 S•- , 71 11 
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and the Tri-Council Policy Statement: Ethical Conduct for Research Involving 
Humans 2010 (TCPS 2). This form constitutes the Certification of BCIT's Ethics 
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