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$QVZHU�DOO�WKH�TXHVWLRQV�

�� :KLFK�RI�WKH�IROORZLQJ�EHVW�GHVFULEHV�WKH�WHUP�ELRGLYHUVLW\"

$ WKH�YDULHW\�RI�VSHFLHV
% WKH�QXPEHU�RI�LQGLYLGXDOV�RI�HDFK�VSHFLHV
& WKH�YDULHW\�RI�JHQHV��VSHFLHV�DQG�KDELWDWV
' WKH�YDULHW\�RI�JHQHV�ZLWKLQ�D�VSHFLHV

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D�� 7KH�FDVVRZDU\�LV�D�ODUJH��IOLJKWOHVV�ELUG�IRXQG�LQ�WKH�UDLQIRUHVW�LQ�SDUWV�RI�$XVWUDOLD��,W�IHHGV�PDLQO\�RQ�IUXLW��7KH
VHHGV�RI�WKH�IUXLW�DUH�GHSRVLWHG�RQ�WKH�UDLQIRUHVW�IORRU�

�

�L� 7KH�FDVVRZDU\�LV�NQRZQ�DV�D�NH\VWRQH�VSHFLHV��7KLV�PHDQV�LW�LV�LPSRUWDQW�IRU�WKH�VXUYLYDO�RI�RWKHU�VSHFLHV�

6XJJHVW�ZKDW�UROH�WKH�FDVVRZDU\�SOD\V�LQ�WKH�VXUYLYDO�RI�RWKHU�VSHFLHV�

>�@

�LL� 7KH�FDVVRZDU\�QHHGV�WR�EH�FRQVHUYHG�IRU�HFRORJLFDO�UHDVRQV�
6WDWH�WZR�RWKHU�UHDVRQV�IRU�PDLQWDLQLQJ�ELRGLYHUVLW\�

�

�

>�@

���E�� 7KH�PRXQWDLQ�JRULOOD�LV�DQ�HQGDQJHUHG�VSHFLHV�ZLWK�DV�IHZ�DV�����LQGLYLGXDOV�VXUYLYLQJ�LQ�WKH�ZLOG��0DQ\�RI�WKH

DQLPDOV�KDYH�EHHQ�ಪKDELWXDWHGಫ�WR�KXPDQ�FRQWDFW��7KH�KHDOWK�RI�WKHVH�DQLPDOV�LV�PRQLWRUHG�DQG�PHGLFDO
DVVLVWDQFH�LV�JLYHQ�ZKHQ�QHFHVVDU\��$QLPDOV�WKDW�DUH�QRW�KDELWXDWHG�DUH�UDUHO\�YLVLWHG�

�

�L� 6XJJHVW�RQH�DGYDQWDJH�DQG�RQH�GLVDGYDQWDJH�RI�NHHSLQJ�VRPH�JRULOOD�IDPLOLHV�WKDW�KDYH�QRW�EHHQ
KDELWXDWHG�

>�@

�LL� 7KH�JRULOOD�SRSXODWLRQ�LQ�RQH�DUHD��9LUXQJD��KDV�EHHQ�UHJXODUO\�PRQLWRUHG��7DEOH��������7KH�GDWD�KDYH�EHHQ
FROOHFWHG�E\�LQGLUHFW�PHWKRGV�VXFK�DV�FROOHFWLQJ�GXQJ�VDPSOHV�DW�QHVW�VLWHV�
+RZHYHU��'1$�DQDO\VLV�RI�DQRWKHU�JRULOOD�SRSXODWLRQ�VXJJHVWV�WKDW�HVWLPDWHV�PDGH�E\�WKHVH�LQGLUHFW

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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PHWKRGV�PD\�EH�XS�WR����LQDFFXUDWH�

� <HDU 3RSXODWLRQ�LQ�9LUXQJD

���� ���

���� ���

���� ���

���� ���

7DEOH�����

&DOFXODWH�WKH�PHDQ�DQQXDO�SHUFHQWDJH�UDWH�RI�JURZWK�RI�WKH�JRULOOD�SRSXODWLRQ�LQ�9LUXQJD�EHWZHHQ������DQG
�����

6KRZ�\RXU�ZRUNLQJ�

$QVZHU�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B����>�@

�LLL� ,Q������WKH�5LR�&RQYHQWLRQ�RQ�%LRGLYHUVLW\�FDPH�LQWR�IRUFH��,Q�������RQH�FRQVHUYDWLRQLVW�FRPPHQWHG�WKDW�WKH
5LR�&RQYHQWLRQ�KDG�KDG�D�UHDO�HIIHFW�RQ�WKH�JRULOOD�SRSXODWLRQ�

8VH�WKH�LQIRUPDWLRQ�DERYH�WR�HYDOXDWH�WKH�HIIHFW�WKDW�WKH�5LR�&RQYHQWLRQ�RQ�%LRGLYHUVLW\�KDV�KDG�RQ�WKH
JRULOODV�LQ�9LUXQJD�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D�� 7KH�LQYHUWHEUDWH�ELRGLYHUVLW\�RI�WZR�GLIIHUHQW�SHDW�ERJ�HFRV\VWHPV�ZDV�VDPSOHG��9DOXHV�RI�6LPSVRQ
V�'LYHUVLW\
,QGH[�ZHUH�FDOFXODWHG�IRU�ERWK�HFRV\VWHPV��7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

6SHFLHV (FRV\VWHP�$ (FRV\VWHP�%

Q Q�1 �Q�1�� Q Q�1 �Q�1��

*��FRWWRQDH � ������ ������ �� ���� ������

*��VHUYXOXV � ������ ������ �� ���� ������

&��FRFNVL � ������ ������ �� ���� ������

/��QLJULIURQV �� ������ ������ �� ���� ������

(��FU\SWDUXP �� ������ ������ �� ���� ������

7��OLPEDWD � ������ ������

6��OLWRUHD

7��ULYXODULV � ������ ������

6��DUJXV � ������ ������

ː� ������ ������

��෹�ː� ������ ������

7DEOH����

�L� &RPSOHWH�WKH�PLVVLQJ�URZ�LQ�7DEOH�����E\�DGGLQJ�WKH�FRUUHFW�YDOXHV�IRU�6��OLWRUHD�

>�@

�LL� :KDW�FDQ�\RX�FRQFOXGH�DERXW�WKH�VSHFLHV�HYHQQHVV�DQG�ULFKQHVV�RI�(FRV\VWHP�$�LQ�FRPSDULVRQ�WR�
(FRV\VWHP�%"

>�@

�LLL� 6FLHQWLVWV�SODQQHG�WR�VDPSOH�WKH�ELRGLYHUVLW\�LQ�DQRWKHU�SHDW�ERJ�HFRV\VWHP��7KH\�LGHQWLILHG�WKUHH�GLIIHUHQW
DUHDV�ZLWKLQ�WKH�HFRV\VWHP�

DQ�DUHD�RI�FRQLIHU�WUHHV������P��
D�PDUVK\�DUHD�ZLWK�D�KLJK�ZDWHU�WDEOH�������P��
D�KHDYLO\�JUD]HG�DUHD�������P��

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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6XJJHVW�WKH�VDPSOLQJ�VWUDWHJ\�WKDW�WKH�VFLHQWLVWV�VKRXOG�XVH�DQG�FRPPHQW�RQ�WKH�QXPEHU�RI�VDPSOHV�WKH\
VKRXOG�FROOHFW�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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���E�� 7KH�JHQHWLF�GLYHUVLW\�RI�WKH�PRVV�3RO\WULFKXP�FRPPXQH�ZDV�DQDO\VHG�LQ�WZR�SHDW�ERJ�HFRV\VWHPV�

6FLHQWLVWV�PHDVXUHG�JHQHWLF�GLYHUVLW\�E\�VWXG\LQJ�WKUHH�JHQH�ORFL��)RU�HDFK�JHQH�ORFXV��WKH\�FDOFXODWHG�WKH
SURSRUWLRQ�RI�KHWHUR]\JRWHV�LQ�HDFK�SRSXODWLRQ��7KHVH�YDOXHV�ZHUH�XVHG�DV�D�PHDVXUH�RI�JHQHWLF�GLYHUVLW\�

7KH�VFLHQWLVWV�VDPSOHG����LQGLYLGXDOV�IURP�3RSXODWLRQ�$�DQG����LQGLYLGXDOV�IURP�3RSXODWLRQ�%�

7KH�UHVXOWV�RI�WKH�JHQHWLF�DQDO\VLV�DUH�VKRZQ�LQ�7DEOH�����

1XPEHU�RI�KHWHUR]\JRXV�LQGLYLGXDOV

/RFXV�� /RFXV�� /RFXV��

3RSXODWLRQ�$ �� �� ��

3RSXODWLRQ�% �� �� ��

7DEOH����

8VLQJ�WKH�GDWD�LQ�7DEOH������VXJJHVW�ZKLFK�RI�WKH�WZR�SRSXODWLRQV�RI�3��FRPPXQH�KDV�WKH�JUHDWHU�JHQHWLF
GLYHUVLW\�

([SODLQ�\RXU�FRQFOXVLRQ�DQG�VKRZ�\RXU�ZRUNLQJ�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�JUDSKV�EHORZ�VKRZ�WKH�GHQVLW\�RI�WZR�GLIIHUHQW�SODQW�VSHFLHV�DV�SUR[LPLW\�WR�WKH�FRDVW�FKDQJHV�

:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�FRUUHFWO\�GHVFULEHV�RQH�DVSHFW�RI�WKH�WHFKQLTXH�XVHG�WR�FROOHFW�WKHVH�GDWD"�

$ 4XDGUDWV�ZHUH�UDQGRPO\�SODFHG�XVLQJ�D�UDQGRP�QXPEHU�JHQHUDWRU�DQG�FRRUGLQDWHV�
% /DUJHU�TXDGUDWV�ZHUH�UHTXLUHG�IRU�VSHFLHV�$�EHFDXVH�WKHLU�PHDQ�GHQVLW\�ZDV�KLJKHU�
& $�EHOW�WUDQVHFW�KDV�EHHQ�XVHG�WR�DOORZ�FDOFXODWLRQ�RI�GHQVLW\�
' $ELRWLF�IDFWRUV�ZHUH�PHDVXUHG�DW�HYHU\�SRLQW�RI�TXDGUDW�VDPSOLQJ�

<RXU�DQVZHU��

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� �

�L� 7KH�ELRPDVV�RI�ODUJH�ILVK�LQ�WKH�6RXWKHUQ�2FHDQ�LV�D�IRRG�UHVRXUFH�IRU�KXPDQV��,W�LV�LQFUHDVLQJO\�KDUYHVWHG
E\�SRZHUIXO��ORQJ�GLVWDQFH�WUDZOHUV��,I�RYHU�H[SORLWHG��WKH�6RXWKHUQ�2FHDQ�HFRV\VWHP�PD\�EH�SHUPDQHQWO\
DOWHUHG�

6XJJHVW�WZR�PHDVXUHV�WKDW�DQ�LQWHUQDWLRQDO�WUHDW\�PLJKW�LPSRVH��WR�SUHYHQW�ILVKLQJ�IURP�FDXVLQJ
SHUPDQHQW�GDPDJH�WR�WKH�6RXWKHUQ�2FHDQ�
,GHQWLI\�WKH�SUDFWLFDO�GLIILFXOWLHV�WKDW�PLJKW�SUHYHQW�\RXU�WZR�PHDVXUHV�IURP�EHLQJ�HIIHFWLYH�

)LUVW�PHDVXUH

'LIILFXOW\

6HFRQG�PHDVXUH

'LIILFXOW\

>�@

�LL� .ULOO�FDQ�DOVR�EH�KDUYHVWHG�DV�D�KXPDQ�IRRG�VRXUFH�
7KH�ILVKLQJ�LQGXVWU\�DLPV�WR�KDUYHVW�ODUJH�ILVK�
6RPH�HQYLURQPHQWDOLVWV�VD\�WKDW�NULOO�KDUYHVWLQJ�VKRXOG�EH�LQFUHDVHG�

8VH�WKLV�LQIRUPDWLRQ�DQG�7DEOH������WR�SXW�IRUZDUG�DUJXPHQWV�IRU�DQG�DJDLQVW�KDUYHVWLQJ�NULOO�LQVWHDG�RI�ODUJH
ILVK�DV�D�KXPDQ�IRRG�VRXUFH�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D�� 2Q�D�ELRORJ\�ILHOG�WULS��VRPH�VWXGHQWV�FDUULHG�RXW�D�VXUYH\�RI�EXWWHUIO\�VSHFLHV�LQ�WZR�DUHDV�RI�KHDWKODQG�

2QH�SDUW�RI�WKH�KHDWKODQG�ZDV�XVHG�UHJXODUO\�E\�ZDONHUV��ZKLOH�WKH�RWKHU�KDG�EHHQ�GHOLEHUDWHO\�IHQFHG�RII�E\�WKH
1DWLRQDO�3DUN�$XWKRULW\�LQ�DQ�DWWHPSW�WR�SURPRWH�ELRGLYHUVLW\�

$UHD���ZDV�WKH�DUHD�DFFHVVLEOH�WR�ZDONHUV�
$UHD���ZDV�WKH�IHQFHG�RII�DUHD�

2Q�WZR�GLIIHUHQW�PRUQLQJV�LQ�-XQH�WKH�VWXGHQWV�ZDONHG�DORQJ�D�WUDQVHFW�LQ�HDFK�DUHD���WLPHV��DW����PLQXWH
LQWHUYDOV��DQG�UHFRUGHG�HYHU\�EXWWHUIO\�VLJKWLQJ�

7KH�DLP�RI�WKH�VXUYH\�ZDV�WR�FRPSDUH�WKH�ELRGLYHUVLW\�RI�EXWWHUIO\�VSHFLHV�LQ�WKH�WZR�DUHDV�

6XJJHVW�KRZ�WKH�SURFHGXUH�FRXOG�EH�LPSURYHG�VR�WKDW�D�YDOLG�FRPSDULVRQ�FRXOG�EH�PDGH�

>�@

���E�� 7KH�VWXGHQWV
�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

� $UHD�� $UHD��

6SHFLHV�RI
EXWWHUIO\

1XPEHU�RI
LQGLYLGXDOV��Q�

1XPEHU�RI
LQGLYLGXDOV��Q�

*UD\OLQJ � �

/DUJH�KHDWK �� ��

*DWHNHHSHU � �

*UHHQ�KDLUVWUHDN � �

6LOYHU�VWXGGHG
EOXH

� �

6PDOO�KHDWK � ��

6LPSVRQV�,QGH[ ������

7DEOH����

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�

�L� ,GHQWLI\�WKH�DUHD�ZLWK�WKH�KLJKHU�VSHFLHV�ULFKQHVV�DQG�MXVWLI\�\RXU�DQVZHU�

$UHDB�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

-XVWLILFDWLRQ

>�@

�LL� ,GHQWLI\�WKH�DUHD�ZLWK�WKH�KLJKHU�VSHFLHV�HYHQQHVV�DQG�MXVWLI\�\RXU�DQVZHU�

$UHDB�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

-XVWLILFDWLRQ

>�@

�LLL� 8VLQJ�WKH�IRUPXOD�EHORZ��WKH�VWXGHQWV�FDOFXODWHG�6LPSVRQV�,QGH[�RI�'LYHUVLW\�LQ�$UHD���WR�EH��������

'� ��෹�ː�Q�1���

:KHUH�1�LV�WKH�WRWDO�QXPEHU�RI�LQGLYLGXDOV�RI�DOO�VSHFLHV�

6LPSVRQ
V�,QGH[�RI�'LYHUVLW\�LQ�$UHD���LV�JUHDWHU�WKDQ�LQ�$UHD���

8VH�WKH�IRUPXOD�WR�VKRZ�WKDW�WKLV�LV�WKH�FDVH�

<RX�PD\�XVH�WKH�EODQN�VSDFHV�LQ�7DEOH�����WR�DVVLVW�LQ�\RXU�FDOFXODWLRQV�

$QVZHUB�B�B�B�B�B�B�B�B�B�B�B�B�B��>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���F�� 
�7KH�VWXGHQWV�FRQFOXGHG�WKDW�ಮIHQFLQJ�RII�WKH�DUHD�RI�KHDWKODQG�KDV�LQFUHDVHG�WKH�ELRGLYHUVLW\�RI�EXWWHUIOLHVಯ�

(YDOXDWH�WKH�YDOLGLW\�RI�WKH�VWXGHQWV
�FRQFOXVLRQ�XVLQJ�DOO�RI�WKH�LQIRUPDWLRQ�\RX�KDYH�EHHQ�JLYHQ��LQFOXGLQJ�7DEOH
����

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�HIIHFW�RI�ZDYH�DFWLRQ�RQ�WKH�KHLJKW�RI�WKH�VKHOOV�RI�WKH�GRJ�ZKHON��1XFHOOD�ODSLOOXV��ZDV�LQYHVWLJDWHG�E\
FRPSDULQJ�DQ�H[SRVHG�VKRUH�DQG�D�VKHOWHUHG�VKRUH�

$�UDQGRP�VDPSOLQJ�WHFKQLTXH�ZDV�XVHG�WR�FROOHFW����VKHOOV�IURP�DQ�H[SRVHG�VKRUH�
7KH�VKHOO�KHLJKW�ZDV�PHDVXUHG�IURP�WKH�EDVH�WR�WKH�FRQLFDO�WLS��7KH�ZKHON�ZDV�UHWXUQHG�WR�LWV�ORFDWLRQ�
7KH�SURFHVV�ZDV�UHSHDWHG�IRU�WKH�VKHOWHUHG�VKRUH�
$OO�WKH�UHVXOWV�ZHUH�UHFRUGHG�LQ�7DEOH�����

/RFDWLRQ +HLJKW�RI�VKHOO��PP� 5DQJH 0HDQ 6'

6KHOWHUHG
VKRUH

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���� ���

([SRVHG
VKRUH

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���� ���

7DEOH����

�

�D� 7KH�W�WHVW�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�VLJQLILFDQFH�RI�WKH�GLIIHUHQFHV�EHWZHHQ�VKHOO�KHLJKW�RQ�WKH�H[SRVHG
VKRUH�DQG�WKH�VKHOWHUHG�VKRUH��
�L� &DOFXODWH�WKH�W�YDOXH�IRU�WKH�GDWD�XVLQJ�WKH�IRUPXOD�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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ZKHUH�� �LV�WKH�GLIIHUHQFH�LQ�PHDQ�YDOXHV�RI�VDPSOH���DQG�VDPSOH��

V���DQG�V���DUH�WKH�VTXDUHV�RI�WKH�VWDQGDUG�GHYLDWLRQV�RI�WKH�VDPSOHV

Q��DQG�Q��DUH�WKH�VDPSOH�VL]HV�

*LYH�\RXU�DQVZHU�WR�WZR�GHFLPDO�SODFHV�

$QVZHUB�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��>�@

�LL� 7KH�QXOO�K\SRWKHVLV�LV�WKDW�WKHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�WKH�PHDQV�RI�WKH�WZR�VKHOO�SRSXODWLRQV�

7KH�FULWLFDO�YDOXHV�DW����GHJUHHV�RI�IUHHGRP�DUH�VKRZQ�LQ�7DEOH�����

'HJUHHV�RI�IUHHGRP S� ����� S� ����� S� ����� S� ������

�� ���� ���� ���� ����

7DEOH����

8VLQJ�WKH�WDEOH�RI�FULWLFDO�YDOXHV��H[SODLQ�ZKHWKHU�WKH�VWXGHQW�ZRXOG�EH�DEOH�WR�DFFHSW�RU�UHMHFW�WKH�QXOO
K\SRWKHVLV�DV�D�UHVXOW�RI�WKH�W�YDOXH�\RX�FDOFXODWHG�LQ�SDUW��L��

>�@

�E� 7KH�VWXGHQWV�RUJDQLVHG�WKH�GDWD�IURP�7DEOH�����LQWR�FODVVHV�

7KH�RUJDQLVHG�GDWD�LV�VKRZQ�LQ�7DEOH�����

6KHOWHUHG�VKRUH ([SRVHG�VKRUH

+HLJKW��PP� 7DOO\ 7RWDO +HLJKW��PP� 7DOO\ 7RWDO

��ಥ�� � ��ಥ�� ,,,, �

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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7DEOH����

3ORW�WKH�PRVW�VXLWDEOH�JUDSK�RI�WKH�GDWD�JLYHQ�LQ�7DEOH�����

>�@

�F� 8VH�WKH�GDWD�DQG�JUDSK�WR�GLVFXVV�DQ\�FRUUHODWLRQ�EHWZHHQ�WKH�KHLJKW�RI�WKH�ZKHON�VKHOO�DQG�WKH�W\SH�RI
VKRUH�
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6XJJHVW�H[SODQDWLRQV�IRU�\RXU�ILQGLQJV�

>�@

�G� 6XJJHVW�D�OLPLWDWLRQ�RI�WKH�SURFHGXUH�XVHG�WR�JDWKHU�WKH�GDWD�LQ�WKLV�H[SHULPHQW�DQG�UHFRPPHQG�KRZ�\RX
FRXOG�LPSURYH�WKLV�

>�@

�H� +RZ�FRXOG�WKH�VWXGHQWV�LPSURYH�WKH�DFFXUDF\�RI�WKHLU�GDWD"

>�@

�I� 'LVFXVV�WKH�YDOLGLW\�RI�WKH�FRQFOXVLRQV�\RX�KDYH�PDGH�GXULQJ�WKLV�H[SHULPHQW�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU

S T E M U P . C O . U K

https://stemup.co.uk


�� 7HUPLWHV�VXFK�DV�WKH�VSHFLHV�WKDW�EXLOW�WKH�PRXQG�LQ�)LJ������RQ�WKH�LQVHUW�FDQ�EH�FODVVHG�DV�ಪNH\VWRQH

VSHFLHVಫ�

8VH�WKH�LQIRUPDWLRQ�JLYHQ�WR�VWDWH�RQH�DUJXPHQW�WKDW�VXSSRUWV�WKLV�VWDWHPHQW�DQG�RQH�DUJXPHQW�WKDW�GRHV�QRW�

>�@

)LJ�����
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�� 7ZR�GLIIHUHQW�ILHOGV��ILHOG�*�DQG�+��ZHUH�VDPSOHG�IRU�WKUHH�FRPPRQ�VSHFLHV�RI�ZLOGIORZHU�
7KH�UHVXOWV�DUH�VKRZQ�EHORZ�

1XPEHU�RI�LQGLYLGXDOV

6SHFLHV )LHOG�* )LHOG�+

'DLV\ ��� ��

'DQGHOLRQ ��� ��

%XWWHUFXS ��� ���

7RWDO ���� ����

:KLFK�RI�WKH�RSWLRQV��$�WR�'��LV�FRUUHFW"

�

$ )LHOG�*�ZLOO�KDYH�D�JUHDWHU�6LPSVRQ
V�GLYHUVLW\�LQGH[�
% )LHOG�+�KDV�JUHDWHU�VSHFLHV�HYHQQHVV�
& )LHOG�+�ZLOO�KDYH�D�JUHDWHU�6LPSVRQ
V�GLYHUVLW\�LQGH[�
' )LHOG�*�KDV�JUHDWHU�VSHFLHV�ULFKQHVV�

<RXU�DQVZHU����

>�@
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��� 7KH�6XPDWUDQ�UKLQRFHURV��'LFHURUKLQXV�VXPDWUHQVLV��LV�D�UDUH�PHPEHU�RI�WKH�IDPLO\�5KLQRFHURWLGDH��7KHVH
UKLQRFHURV�DUH�QRZ�FULWLFDOO\�HQGDQJHUHG��ZLWK�RQO\�VL[�VXEVWDQWLDO�SRSXODWLRQV�LQ�WKH�ZLOG��IRXU�LQ�6XPDWUD��RQH�LQ
%RUQHR��DQG�RQH�LQ�WKH�0DOD\�3HQLQVXOD�

'��VXPDWUHQVLV�OLYHV�LQ�UDLQIRUHVWV��7KHLU�QXPEHUV�DUH�GLIILFXOW�WR�GHWHUPLQH�EXW�WKH\�DUH�HVWLPDWHG�WR�QXPEHU
IHZHU�WKDQ�����

�

�L� 6XJJHVW�WZR�UHDVRQV�ZK\�WKLV�VSHFLHV�LV�FULWLFDOO\�HQGDQJHUHG�LQ�WKH�ZLOG�

>�@

�LL� 7KH�UHPDLQLQJ�SRSXODWLRQV�RI�'��VXPDWUHQVLV�DUH�DOO�VPDOO�DQG�DUH�VFDWWHUHG�LQ�LVRODWHG�DUHDV��7KHVH�DUH
IDFWRUV�WKDW�PLJKW�VSHHG�XS�WKH�H[WLQFWLRQ�RI�WKH�VSHFLHV�

6XJJHVW�ZK\�

>�@

�LLL� &DSWLYH�EUHHGLQJ�SURJUDPPHV�ZLWK�'��VXPDWUHQVLV�KDYH�EHHQ�XQVXFFHVVIXO�

6XJJHVW�RQH�RWKHU�ZD\�LQ�ZKLFK�]RRV�FDQ�FRQWULEXWH�WR�WKH�FRQVHUYDWLRQ�RI�WKH�6XPDWUDQ�UKLQRFHURV�

>�@
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���D�� 1\PSKDHD�WKHUPDUXP�LV�WKH�ZRUOG
V�VPDOOHVW�DQG�PRVW�HQGDQJHUHG�ZDWHU�OLO\��,W�ZDV�ILUVW�GLVFRYHUHG�E\
VFLHQWLVWV�LQ�FHQWUDO�$IULFD��LQ�������,W�KDV�QRW�EHHQ�VHHQ�LQ�WKH�ZLOG�VLQFH������DQG�LV�RQO\�NQRZQ�WR�H[LVW�LQ�D
IHZ�ERWDQLF�JDUGHQV�

1��WKHUPDUXP�LV�WKH�RQO\�OLO\�WKDW�JURZV�LQ�GDPS�PXG�UDWKHU�WKDQ�ZDWHU�

7KH�VLWH�ZKHUH�LW�ZDV�RULJLQDOO\�GLVFRYHUHG�KDV�QRW�EHHQ�GLUHFWO\�DIIHFWHG�E\�WKH�DFWLYLWLHV�RI�KXPDQV�LQ�WKH�ORFDO
DUHD�

6XJJHVW�ZK\�1��WKHUPDUXP�LV�QR�ORQJHU�IRXQG�LQ�WKH�DUHD�ZKHUH�LW�ZDV�ILUVW�GLVFRYHUHG�

>�@
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���E�� %RWDQLF�JDUGHQV�FROOHFW�SODQW�VSHFLHV�IURP�DURXQG�WKH�ZRUOG�WR�PDLQWDLQ�ELRGLYHUVLW\�

�

�L� 6WDWH�WZR�OHYHOV�DW�ZKLFK�ELRGLYHUVLW\�PD\�EH�FRQVLGHUHG�
��

��

>�@

�LL� 6WDWH�RQH�EHQHILW�WR�KXPDQ�KHDOWK�RI�PDLQWDLQLQJ�SODQW�ELRGLYHUVLW\�

>�@

�LLL� ([SODLQ�WKH�EHQHILWV�WR�DJULFXOWXUH�RI�PDLQWDLQLQJ�SODQW�ELRGLYHUVLW\�

>�@
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���F�� :KHQ�1��WKHUPDUXP�ZDV�ILUVW�FROOHFWHG�IURP�WKH�ZLOG��LW�SURYHG�YHU\�GLIILFXOW�WR�JURZ�VXFFHVVIXOO\�LQ�D�ERWDQLF
JDUGHQ�

6RPH�VFLHQWLVWV�WKRXJKW�WKDW�VXFFHVVIXO�JURZLQJ�RI�1��WKHUPDUXP�ZRXOG�GHSHQG�RQ�WKH�DYDLODELOLW\�RI�ZDWHU�LQ�WKH
VRLO�

2XWOLQH��EULHIO\��D�YDOLG�LQYHVWLJDWLRQ�WKDW�FRXOG�GHWHUPLQH�WKH�HIIHFW�RI�YDU\LQJ�WKH�PRLVWXUH�FRQWHQW�RI�WKH�VRLO�RQ
WKH�JURZWK�RI�1��WKHUPDUXP�

>�@
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���G�� ,Q�������D�1��WKHUPDUXP�SODQW�ZDV�VWROHQ�IURP�WKH�5R\DO�%RWDQLFDO�*DUGHQV�DW�.HZ�

,W�LV�WKRXJKW�WKDW�WKH�WKLHI�LQWHQGHG�WR�VHOO�WKH�SODQW�WR�D�SULYDWH�FROOHFWRU�

�

�L� $Q�LQWHUQDWLRQDO�DJUHHPHQW�H[LVWV�WR�UHVWULFW�WKH�VDOH�RI�UDUH�VSHFLHV�VXFK�DV�1��WKHUPDUXP�

1DPH�WKLV�DJUHHPHQW�

>�@

�LL� 2WKHU�LQWHUQDWLRQDO�DJUHHPHQWV�H[LVW�

8QGHU�WKH�WHUPV�RI�RQH�VXFK�DJUHHPHQW��VRPH�RI�WKH�PRQH\�PDGH�OHJDOO\�IURP�HQGDQJHUHG�VSHFLHV�JRHV�WR
WKH�FRXQWU\�ZKHUH�WKH�VSHFLHV�ZDV�ILUVW�GLVFRYHUHG�LQ�WKH�ZLOG�

1DPH�WKH�DJUHHPHQW�WKDW�HQFRXUDJHV�IDLU�VKDULQJ�RI�EHQHILWV�IURP�WKH�OHJDO�XVH�RI�HQGDQJHUHG�VSHFLHV�

>�@
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��� $�VWXGHQW�ZURWH�WKH�IROORZLQJ�VWDWHPHQW���7KH�6LPSVRQ
V�,QGH[�RI�'LYHUVLW\�IRU�WKH�DUHD�RI�ZRRGODQG�LV�YHU\�KLJK�
7KLV�PHDQV�WKDW�WKH�KDELWDW�LV�VWDEOH�DQG�VR�WKH�HOHFWULFLW\�FRPSDQ\
V�DSSOLFDWLRQ�WR�EXLOG�D�SRZHU�VWDWLRQ�LV�OLNHO\
WR�EH�DSSURYHG�DIWHU�WKH�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�KDV�EHHQ�FDUULHG�RXWژ�

([SODLQ�WKH�LQFRUUHFW�ELRORJ\�LQ�WKLV�DQVZHU�

>�@
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��� ,Q�������VFLHQWLVWV�VWXGLHG�WKH�HIIHFW�RI�URH�GHHU�RQ�WKH�ELRGLYHUVLW\�RI�WKH�KDELWDW�DW�D�QXPEHU�RI�VLWHV��VKRZQ�RQ
)LJ������

$W�HDFK�VWXG\�VLWH��WKH�VFLHQWLVWV�VDPSOHG�SODQWV�DQG�DQLPDOV�LQ�XQIHQFHG�DUHDV�ZKHUH�URH�GHHU�ZHUH�SUHVHQW
DQG�LQ�IHQFHG�DUHDV�ZKHUH�URH�GHHU�FRXOG�QRW�JR��
�

�L� ([SODLQ�WKH�LPSRUWDQFH�RI�VDPSOLQJ�LQ�PHDVXULQJ�WKH�ELRGLYHUVLW\�RI�D�KDELWDW�

>�@

�LL� :K\�ZDV�LW�LPSRUWDQW�WR�WDNH�VDPSOHV�LQ�IHQFHG�DQG�XQIHQFHG�DUHDV"

>�@

�LLL� 7KH�VFLHQWLVWV�QHHGHG�WR�PHDVXUH�VSHFLHV�ULFKQHVV�DQG�VSHFLHV�HYHQQHVV�WR�FDOFXODWH�6LPSVRQ
V�,QGH[�RI
'LYHUVLW\�

([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�VSHFLHV�ULFKQHVV�DQG�VSHFLHV�HYHQQHVV�DQG�ZK\�ERWK�PHDVXUHPHQWV�DUH
QHHGHG�WR�DVVHVV�ELRGLYHUVLW\�

>�@

�LY� ,Q�DUHDV�ZKHUH�WKH�SRSXODWLRQ�RI�URH�GHHU�ZDV�KLJK��WKH�6LPSVRQಫV�,QGH[�RI�'LYHUVLW\�ZDV�ORZ�IRU�VKUXEV
�PHGLXP�KHLJKW�SODQWV��DQG�ZDV�DOVR�ORZ�IRU�ZRRGODQG�ELUGV�

5RH�GHHU�HDW�SODQWV��0RVW�ZRRGODQG�ELUGV�GR�QRW�HDW�SODQWV�
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6XJJHVW�RQH�UHDVRQ�ZK\�D�ODUJH�URH�GHHU�SRSXODWLRQ�PLJKW�GHFUHDVH�WKH�GLYHUVLW\�RI�ZRRGODQG�ELUGV�

>�@

�Y� 2XWOLQH�WKH�VLJQLILFDQFH�RI�D�ORZ�YDOXH�RI�6LPSVRQಫV�,QGH[�RI�'LYHUVLW\�

>�@
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���D�� ([SODLQ�ZK\�LW�LV�VRPHWLPHV�QHFHVVDU\�WR�FRQVHUYH�D�SODQW�VSHFLHV��VXFK�DV�1��WKHUPDUXP��RXWVLGH�LWV�QDWXUDO
KDELWDW��H[�VLWX���

>�@
���E�� 7KH�5R\DO�%RWDQLF�*DUGHQV�DOVR�PDQDJHV�WKH�0LOOHQQLXP�6HHG�%DQN��ZKLFK�DLPV�WR�VWRUH�VHHGV�IURP�RQH

TXDUWHU�RI�DOO�SODQW�VSHFLHV�

*LYH�WKUHH�DGYDQWDJHV�RI�FRQVHUYLQJ�SODQW�VSHFLHV�DV�VHHGV�DQG�QRW�DV�DGXOW�SODQWV�

��

��

��

>�@
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���F�� :KHQ�PHDVXULQJ�WKH�ELRGLYHUVLW\�RI�D�KDELWDW��LW�LV�GLIILFXOW�WR�FRXQW�HYHU\�RUJDQLVP��,W�LV�WKHUHIRUH�QHFHVVDU\�WR
VDPSOH�D�SURSRUWLRQ�RI�WKH�KDELWDW��7KH�VDPSOLQJ�SURFHVV�PXVW�QRW�EH�ELDVHG�

2XWOLQH�DQ�XQELDVHG�VDPSOLQJ�PHWKRG�WKDW�FDQ�EH�XVHG�WR�PHDVXUH�WKH�ELRGLYHUVLW\�RI�SODQW�VSHFLHV�LQ
JUDVVODQG��

>�@
���G�� 6FLHQWLVWV�WU\�WR�HVWLPDWH�WKH�WRWDO�QXPEHU�RI�VSHFLHV�RQ�(DUWK�

6XJJHVW�WKUHH�UHDVRQV�ZK\�VXFK�HVWLPDWHV�DUH�QRW�OLNHO\�WR�EH�DFFXUDWH�

��

��

��

>�@
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���D�� 7KH�HON��&HUYXV�FDQDGHQVLV��LV�D�ODUJH�KHUELYRUH�

)LJ�������VKRZV�ILJXUHV�UHODWLQJ�WR�WKH�QXPEHU�RI�HON�LQ�<HOORZVWRQH�1DWLRQDO�3DUN�LQ�WKH�86$�EHWZHHQ������DQG
�����

7KH�ILJXUHV�ZHUH�REWDLQHG�LQ�WZR�GLIIHUHQW�ZD\V�

WKH�ZKLWH�EDUV�VKRZ�HVWLPDWHG�QXPEHUV�RI�OLYH�HON�REWDLQHG�E\�HFRORJLFDO�VDPSOLQJ
WKH�EODFN�EDUV�VKRZ�QXPEHUV�RI�HON�WKDW�ZHUH�OHJDOO\�VKRW�E\�KXQWHUV�

,Q�VRPH�\HDUV�QR�GDWD�IRU�OLYH�HON�ZHUH�REWDLQHG�

�

�L� 8VLQJ�)LJ�������GHVFULEH�WKH�SDWWHUQ�VKRZQ�E\�WKH�GDWD�IRU�WKH�HVWLPDWHG�QXPEHU�RI�OLYH�HON�IURP������WR
�����
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>�@

�LL� 7KH�UHFRUGHG�QXPEHU�RI�HON�OHJDOO\�VKRW�E\�KXQWHUV�SURYLGHV�DFFXUDWH�GDWD�

6XJJHVW�ZK\�WKHVH�GDWD�DUH�DFFXUDWH��EXW�WKH�PHWKRG�XVHG�WR�REWDLQ�WKHVH�GDWD�LV�QRW�D�YDOLG�ZD\�RI
HVWLPDWLQJ�WKH�QXPEHU�RI�HON�LQ�WKH�SRSXODWLRQ�

>�@

���E�� 7KH�JUH\�ZROI��&DQLV�OXSXV��LV�D�ODUJH�SUHGDWRU�ZKRVH�GLHW�LQFOXGHV�HON�

%\�������JUH\�ZROYHV�KDG�EHHQ�KXQWHG�WR�H[WLQFWLRQ�LQ�<HOORZVWRQH�3DUN��+RZHYHU��WKLV�VSHFLHV�FRXOG�VWLOO�EH
IRXQG�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG�

,Q�������D�SRSXODWLRQ�RI�JUH\�ZROYHV�ZDV�LQWURGXFHG�WR�<HOORZVWRQH�3DUN�DQG�WKHLU�QXPEHUV�LQFUHDVHG�

�

�L� :LWK�UHIHUHQFH�WR�)LJ�������GLVFXVV�WKH�IDFWRUV�WKDW�PD\�KDYH�DIIHFWHG�WKH�VL]H�RI�WKH�HON�SRSXODWLRQ�

EHIRUH�����
DIWHU������

,Q�\RXU�DQVZHU�\RX�VKRXOG�SURYLGH�D�EDODQFHG�DFFRXQW�UHIHUULQJ�WR�IDFWRUV�EHIRUH�DQG�DIWHU������
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>�@

�LL� ([SODLQ�ZK\�WKH�LQWURGXFWLRQ�RI�ZROYHV�WR�<HOORZVWRQH�3DUN�LQ������LV�DQ�H[DPSOH�RI�FRQVHUYDWLRQ�
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��� 7KH�LPDJHV�VKRZ�IRXU�SLHFHV�RI�DSSDUDWXV�WKDW�FRXOG�EH�XVHG�WR�FROOHFW�GDWD�DERXW�ELRGLYHUVLW\�LQ�WKH�ILHOG�

:KLFK�URZ��$�WR�'��GHVFULEHV�ZKHQ�HDFK�SLHFH�RI�DSSDUDWXV�ZRXOG�EH�XVHG�WR�PHDVXUH�VSHFLHV�HYHQQHVV�DQG
ULFKQHVV�LQ�D�PHDGRZ"

5RZ 0HDVXULQJ�VSHFLHV�ULFKQHVV 0HDVXULQJ�VSHFLHV�HYHQQHVV

$ 4��6 5

% 3 3��5

& 3��4��5��6 3��4��5��6

' 3��4��5��6 3��4��6

<RXU�DQVZHU���

>�@
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��� 7KH�IROORZLQJ�VWDWHPHQWV�GHVFULEH�WKH�EHQHILWV�RI�H[�VLWX�FRQVHUYDWLRQ�
�

� &RQGLWLRQV�FDQ�EH�PDLQWDLQHG�DW�WKH�RSWLPXP�
� 0DQ\�VSHFLPHQV�FDQ�EH�FRQVHUYHG�LQ�D�VPDOO�VSDFH�
� 7KH�KHDOWK�RI�LQGLYLGXDOV�FDQ�EH�PRQLWRUHG�FRQVWDQWO\�DQG�WUHDWPHQW�SURYLGHG�LI�QHFHVVDU\�

:KLFK�RI�WKH�IROORZLQJ��$�WR�'��LGHQWLILHV�WKH�VWDWHPHQW�V��WKDW�DSSO\�WR�VHHG�EDQNV"

$ �����DQG��
% RQO\���DQG��
& RQO\���DQG��
' �RQO\��

<RXU�DQVZHU���

>�@
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���D�� 
*OREDO�ELRGLYHUVLW\�LV�LQ�GHFOLQH�

+XPDQ�SRSXODWLRQ�JURZWK��DJULFXOWXUH�DQG�FOLPDWH�FKDQJH�HDFK�KDYH�DQ�HIIHFW�XSRQ�ELRGLYHUVLW\�

([SODLQ�KRZ�HDFK�RI�WKHVH�IDFWRUV�FRQWULEXWHV�WR�WKH�GHFOLQH�LQ�ELRGLYHUVLW\�

>�@

���E�� %HDYHUV�ZHUH�KXQWHG�WR�H[WLQFWLRQ�LQ�WKH�8.�DERXW�����\HDUV�DJR��5HFHQWO\�D�WULDO�UHLQWURGXFWLRQ�LQ�6FRWODQG�ZDV

KDLOHG�DV�D�JUHDW�VXFFHVV�DIWHU�UHVHDUFKHUV�IRXQG�WKDW�WKH�DQLPDOV�KDG�ಪWUDQVIRUPHG�WKH�ODQGVFDSHಫ��$IWHU�ILYH
\HDUV�WKH�EHDYHUV�KDG�

FRQVWUXFWHG�GDPV�ಥ�WKH�ODUJHVW�RI�ZKLFK�ZDV����P�ORQJ�DQG�����P�KLJK
IHOOHG�WUHHV
FUHDWHG�FDQDOV
EXLOW�ORGJHV��ODUJH�QHVWV�
VXFFHVVIXOO\�UHSURGXFHG�

�

�L� %HDYHUV�DUH�FRQVLGHUHG�WR�EH�D�NH\VWRQH�VSHFLHV�
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([SODLQ�ZK\�WKH\�DUH�D�NH\VWRQH�VSHFLHV�LQ�WKHLU�QDWLYH�&DQDGD�

>�@

�LL� 2QH�EHQHILW�RI�WKH�UHLQWURGXFWLRQ�RI�EHDYHUV�LQ�6FRWODQG�ZDV�DQ�LQFUHDVH�LQ�KDELWDW�GLYHUVLW\�

([SODLQ�KRZ�WKH�IROORZLQJ�DFWLYLWLHV�FRXOG�KDYH�FRQWULEXWHG�WR�LQFUHDVHG�KDELWDW�GLYHUVLW\�

FRQVWUXFWHG�GDPV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

IHOOHG�WUHHV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

EXLOW�ORGJHV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

>�@

�LLL� 6XJJHVW�RQH�RWKHU�EHQHILW�RI�WKH�UHLQWURGXFWLRQ�RI�EHDYHUV�

>�@

���F�� ,QFUHDVLQJ�KDELWDW�GLYHUVLW\�PD\�OHDG�WR�DQ�LQFUHDVH�LQ�VSHFLHV�GLYHUVLW\�DQG�JHQHWLF�GLYHUVLW\�

([SODLQ�ZK\�VSHFLHV�GLYHUVLW\�DQG�JHQHWLF�GLYHUVLW\�PD\�EH�LQFUHDVHG�DV�D�UHVXOW�RI�WKH�EHDYHUV
�DFWLYLW\�

>�@
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���G�� 6RPH�ODQG�RZQHUV�KDYH�H[SUHVVHG�FRQFHUQ�DERXW�WKH�LPSDFW�WKDW�EHDYHUV�FDQ�KDYH�RQ�UXUDO�EXVLQHVVHV�

6XJJHVW�WZR�DUJXPHQWV�WKDW�PD\�EH�XVHG�E\�ORFDO�EXVLQHVV�OHDGHUV�DJDLQVW�WKH�LQWURGXFWLRQ�RI�EHDYHUV��6WDWH
ZKHWKHU�WKHVH�RXWZHLJK�WKH�DUJXPHQWV�SUHVHQWHG�E\�WKH�QDWXUDOLVWV�

DUJXPHQW���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

DUJXPHQW���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

>�@

(1'�2)�48(67,21�3$3(5
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�� 0DUN�6FKHPH

� &� �

7RWDO �

� D L VHHG�GLVSHUVDO� �

LL �QDPHG��HFRQRPLF�UHDVRQ
�QDPHG��DHVWKHWLF�UHDVRQ�

�

E L DGYDQWDJH�
H[KLELW�QDWXUDO�EHKDYLRXU���OHVV�OLNHO\�WR
FDWFK�GLVHDVH�IURP�KXPDQV����

GLVDGYDQWDJH�
SRDFKLQJ�PRUH�OLNHO\���FRXOG�EH�ZLSHG�RXW
E\�GLVHDVH���PRUH�GLIILFXOW�WR�FRXQW����

� 0XVW�JLYH�RQH�DGYDQWDJH�DQG�RQH
GLVDGYDQWDJH��

LL ��������������� � $//2:�RQH�PDUN�LI�FDOFXODWLRQ�FRUUHFW�EXW
ILQDO�ILJXUH�LQFRUUHFW�H�J���ڏ���������������
����������� 

$//2:����RU������

LLL WKUHH�IURP
QR�HYLGHQFH�RI�FDXVDO�HIIHFW����
WKH�GDWD�PD\�EH�LQDFFXUDWH�DV�D�UHVXOW�RI�
LQGLUHFW�PHWKRGV�XVHG���XQKDELWXDWHG
DQLPDOV�KDUG�WR�ILQG����
DQQXDO�JURZWK�UDWH�KLJKHU�DIWHU���������
������SHU�\HDU��EHIRUH������DJDLQVW�����
DIWHU���������
ILJXUHV�PD\�QRW�EH�DFFXUDWH�GXH�WR
FROOHFWLRQ�WHFKQLTXH����

�

7RWDO ��

� D L � ������ ������
��� ��� ���

�

LL $�KDV�JUHDWHU�ULFKQHVV�����25$
%�KDV�JUHDWHU�HYHQQHVV�����25$

�

LLL VWUDWLILHG�$1'�UDQGRP��ZLWKLQ�HDFK�DUHD�
���

LGHD�WKDW�WKH�QXPEHU�RI�VDPSOHV�ZLWKLQ
HDFK�DUHD�VKRXOG�EH�SURSRUWLRQDO�WR�WKHLU
VL]H����
FRUUHFW�VXJJHVWLRQ�IRU�WKH�QXPEHU�RI
VDPSOHV�WDNHQ�ZLWKLQ�HDFK�DUHD����

� $//2:�GHVFULSWLRQ�RI�VWUDWLILHG

H�J����LQ�FRQLIHU�DUHD�����LQ�PDUVK\�DUHD�
���LQ�JUD]HG�DUHD

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU

4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH

S T E M U P . C O . U K

https://stemup.co.uk


�� 0DUN�6FKHPH

E $�EHFDXVH�PHDQ�SURSRUWLRQ�RI
KHWHUR]\JRWHV�LV�KLJKHU����
$� �������$1'�%� �����������

� $//2:�DQ\�FRUUHFW�QXPEHU�RI�VLJQLILFDQW
ILJXUHV�DQG�SHUFHQWDJHV

7RWDO ��

� &� �

7RWDO �
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�� 0DUN�6FKHPH

� L 0HDVXUHV
ILVKLQJ�TXRWDV����
PHVK�VL]H����
VSHFLHV�UHVWULFWLRQ����
WUDZOHU�VL]H���GD\V�DW�VHD����
SHQDOWLHV���VDQFWLRQV����
PRQLWRULQJ���VXUYHLOODQFH����
SXEOLFLW\���SXEOLF�HGXFDWLRQ����

'LIILFXOWLHV
DUHD�WRR�ODUJH����
H[SHQVH�RI�PRQLWRULQJ����
PRQLWRULQJ�KDPSHUHG�E\��ZHDWKHU��
VHDVRQV����
IDOVH�UHSRUWLQJ�RI��FDWFKHV���WUDZOHU�VL]H��
PHVK�VL]H���GD\V����
GHDWK�RI�ILVK�FDXJKW�EXW�QRW�NHSW��EHFDXVH
RI�UHVWULFWLRQV�����

� 7KH�GLIILFXOWLHV�VKRXOG�UHODWH�WR�WKH
PHDVXUHV�SURSRVHG�

LL DUJXPHQW�IRU
FRPSDULVRQ�RI�WKH�HQHUJ\�LQ�ODUJH�ILVK�DQG
NULOO�VKRZV�KXPDQV�ZRXOG�JHW����[�PRUH
N-���HQHUJ\�IURP�NULOO�WKDQ�ODUJH�ILVK����
DUJXPHQW�DJDLQVW
ZRXOG�UHTXLUH�ODUJH�FKDQJH�WR�ILVKLQJ
LQGXVWU\���FRQVXPHU�KDELWV
RU
FRXOG�LPSDFW�HFRV\VWHP�DW�ILUVW�WURSKLF
OHYHO����

� $//2:�WKH�XVH�RI�ILJXUHV�WR�LOOXVWUDWH�WKH
GDWD�FRPSDULVRQ�

7RWDO �
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�� 0DUN�6FKHPH

� D LGHD�RI�PRUH�WUDQVHFWV�LQ�GLIIHUHQW�SDUWV�RI
DUHD���DQG������
�FROOHFW�DW��GLIIHUHQW��WLPHV�RI�GD\���WLPHV�RI
\HDU���ZHDWKHU�FRQGLWLRQV����
PHWKRG�RI�HQVXULQJ�WKDW�LQGLYLGXDOV�QRW
FRXQWHG�DJDLQ����

�XVH�D�PHWKRG�WR��FDSWXUH�LQGLYLGXDOV����

�XVH�D�PHWKRG�WR��FRUUHFWO\�LGHQWLI\�VSHFLHV
���

�

$//2:�H[DPSOH�RI�DSSURSULDWH�PHWKRG�
H�J���EXWWHUIO\��QHW
$//2:�H�J��SKRWRJUDSK���XVH�RI�NH\

E L �$UHD���

�EHFDXVH�LW��KDV��PRUH������VSHFLHV����

�

LL �$UHD���

LGHD�WKDW�WKH�UDQJH�RI�Q�LV�VPDOOHU����

�

$//2:�XVH�RI�ILJXUHV�WR�H[HPSOLI\

LLL

DQ\�VXFFHVVIXO�FDOFXODWLRQ�RI��Q�1������
�̜�Q�1��� ������������
���̜�Q�1��� ������������
DQVZHU�JLYHQ�WR���VLJQLILFDQW�ILJXUHV����

� &RUUHFW�DQVZHU�JLYHQ�WR���VLJ��ILJ��ZLWK
QR�ZRUNLQJ�VKRZQ� ���PDUNV

$//2:�FRUUHFW�DQVZHU�ZLWK�GLIIHUHQW�VLJ�
ILJV
$//2:�FRUUHFW�DQVZHU�ZLWK�GLIIHUHQW�VLJ�
ILJV
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�� 0DUN�6FKHPH

F )RU�DQVZHUV�PDUNHG�E\�OHYHOV�RI�UHVSRQVH�

5HDG�WKURXJK�WKH�ZKROH�DQVZHU�IURP�VWDUW
WR�ILQLVK��FRQFHQWUDWLQJ�RQ�IHDWXUHV�WKDW
PDNH�LW�D�VWURQJHU�RU�ZHDNHU�DQVZHU�XVLQJ
WKH�LQGLFDWLYH�VFLHQWLILF�FRQWHQW�DV
JXLGDQFH��7KH�LQGLFDWLYH�VFLHQWLILF�FRQWHQW
LQGLFDWHV�WKH�H[SHFWHG�SDUDPHWHUV�IRU
FDQGLGDWHV
�DQVZHUV��EXW�EH�SUHSDUHG�WR
UHFRJQLVH�DQG�FUHGLW�XQH[SHFWHG
DSSURDFKHV�ZKHUH�WKH\�VKRZ�UHOHYDQFH�

8VLQJ�Dڔ�EHVW�ILWڕ�DSSURDFK�EDVHG�RQ�WKH
VFLHQFH�FRQWHQW�RI�WKH�DQVZHU��ILUVW�GHFLGH
ZKLFK�VHW�RI�OHYHO�GHVFULSWRUV��/HYHO���
/HYHO���RU�/HYHO����EHVW�GHVFULEHV�WKH
RYHUDOO�TXDOLW\�RI�WKH�DQVZHU�XVLQJ�WKH
JXLGHOLQHV�GHVFULEHG�LQ�WKH�OHYHO
GHVFULSWRUV�LQ�WKH�PDUN�VFKHPH�

2QFH�WKH�OHYHO�LV�ORFDWHG��DZDUG�WKH�KLJKHU
RU�ORZHU�PDUN�

7KH�KLJKHU�PDUN�VKRXOG�EH�DZDUGHG
ZKHUH�WKH�OHYHO�GHVFULSWRU�KDV�EHHQ
HYLGHQFHG�DQG�DOO�DVSHFWV�RI�WKH
FRPPXQLFDWLRQ�VWDWHPHQW��LQ�LWDOLFV��KDYH
EHHQ�PHW�

7KH�ORZHU�PDUN�VKRXOG�EH�DZDUGHG�ZKHUH
WKH�OHYHO�GHVFULSWRU�KDV�EHHQ�HYLGHQFHG
EXW�DVSHFWV�RI�WKH�FRPPXQLFDWLRQ
VWDWHPHQW��LQ�LWDOLFV��DUH�PLVVLQJ�

,Q�VXPPDU\�

7KH�VFLHQFH�FRQWHQW�GHWHUPLQHV�WKH
OHYHO�
7KH�FRPPXQLFDWLRQ�VWDWHPHQW
GHWHUPLQHV�WKH�PDUN�ZLWKLQ�D�OHYHO�
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�� 0DUN�6FKHPH

/HYHO����ڏ���PDUNV�
)XOO�DQG�GHWDLOHG�HYDOXDWLRQ�RI�WKH
VWXGHQWV
�FRQFOXVLRQ�WDNLQJ�LQWR�DFFRXQW
WKH�YDOLGLW\�RI�WKH�PHWKRG�XVHG�DQG�WKH
LPSOLFDWLRQV�RI�WKH�GDWD�FROOHFWHG��/HDUQHU
GHPRQVWUDWHV�D�KROLVWLF�MXGJHPHQW�RI�WKH
LQIRUPDWLRQ�LQFOXGLQJ�HYLGHQFH�IRU�DQG
DJDLQVW�WKH�FODLP��7KH�FDQGLGDWH�PDNHV�D
MXGJHPHQW�WKDW�WKHUH�LV�QRW�HQRXJK
HYLGHQFH�WR�VXSSRUW�WKH�VWXGHQWV

FRQFOXVLRQ�

7KHUH�LV�D�ZHOO�GHYHORSHG�OLQH�RI�UHDVRQLQJ
ZKLFK�LV�FOHDU�DQG�ORJLFDOO\�VWUXFWXUHG��7KH
LQIRUPDWLRQ�SUHVHQWHG�LV�UHOHYDQW�DQG
VXEVWDQWLDWHG�

� ,QGLFDWLYH�VFLHQWLILF�SRLQWV�PD\
LQFOXGHڢ

(YLGHQFH�WR�VXSSRUW�WKH�FRQFOXVLRQ
�WKDW�IHQFLQJ�LQFUHDVHG�ELRGLYHUVLW\�

FDOFXODWHG�6LPSVRQ
V�,QGH[�RI�'LYHUVLW\
LV�KLJKHU�LQ�IHQFHG�DUHD
KLJK�6LPSVRQ
V�,QGH[�PHDQV�KLJK
ELRGLYHUVLW\
JUHDWHU�QXPEHU�RI�VSHFLHV���KLJKHU
VSHFLHV�ULFKQHVV�LQ�IHQFHG�DUHD
VLOYHU�VWXGGHG�EOXH�RQO\�RFFXUV�LQ
IHQFHG�DUHD�
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�� 0DUN�6FKHPH

/HYHO����ڏ���PDUNV�
$Q�HYDOXDWLRQ�RI�WKH�VWXGHQWV
�FRQFOXVLRQ
WDNLQJ�LQWR�DFFRXQW�WKH�YDOLGLW\�RI�WKH
PHWKRG�XVHG�DQG���RU�WKH�LPSOLFDWLRQV�RI
WKH�GDWD�FROOHFWHG��/HDUQHU�GHPRQVWUDWHV�D
KROLVWLF�MXGJHPHQW�RI�WKH�LQIRUPDWLRQ
LQFOXGLQJ�HYLGHQFH�IRU�DQG�DJDLQVW�WKH
FODLP��7KH�FDQGLGDWH�PDNHV�D�MXGJHPHQW
LQ�OLQH�ZLWK�WKH�DUJXPHQW�WKH\�KDYH
SUHVHQWHG�

7KHUH�LV�D�OLQH�RI�UHDVRQLQJ�SUHVHQWHG�ZLWK
VRPH�VWUXFWXUH��7KH�LQIRUPDWLRQ�SUHVHQWHG
LV�LQ�WKH�PRVW�SDUW�UHOHYDQW�DQG�VXSSRUWHG
E\�VRPH�HYLGHQFH�

/HYHO����ڏ���PDUNV�
$Q�HYDOXDWLRQ�RI�WKH�FODLP�LV�DWWHPSWHG
LQFOXGLQJ�GLVFXVVLRQ�RI�HLWKHU�WKH�YDOLGLW\�RI
WKH�PHWKRG�RU�WKH�LPSOLFDWLRQV�RI�WKH�GDWD�
7KH�DQVZHU�LQFOXGHV�HYLGHQFH�IRU�RU
DJDLQVW�WKH�FODLP��$�GHILQLWLYH�MXGJHPHQW
PD\�QRW�EH�SUHVHQW�

$�EDVLF�VWUXFWXUH�DQG�VRPH�UHOHYDQW
LQIRUPDWLRQ�LV�SURYLGHG��DOWKRXJK�D�FOHDU
OLQH�RI�UHDVRQLQJ�PD\�QRW�EH�SUHVHQW��7KH
LQIRUPDWLRQ�LV�VXSSRUWHG�E\�OLPLWHG
HYLGHQFH�DQG�WKH�UHODWLRQVKLS�WR�WKH
HYLGHQFH�PD\�QRW�EH�FOHDU�

��PDUNV
1R�UHVSRQVH�RU�QR�UHVSRQVH�ZRUWK\�RI
FUHGLW�

6WXGHQWV
�FRQFOXVLRQ�PD\�EH�RYHUGUDZQ
EHFDXVHڢ

GLIIHUHQFH�LQ�6LPSVRQ
V�,QGH[�RI
'LYHUVLW\�EHWZHHQ�WZR�DUHDV�LV�VPDOO
�����
UDQJH�RI�QXPEHU�RI�LQGLYLGXDOV�LV
JUHDWHU�LQ�$UHD����ڏ�����WKDQ�$UHD��
���ڏ��
KLJKHU�QXPEHU�RI�LQGLYLGXDOV�RIڔ�/DUJH
KHDWKڕ�DQGڔ�*DWHNHHSHUڕ�EXWWHUIOLHV
VLJKWHG�LQ�$UHD���
GR�QRW�NQRZ�OHQJWK�RI�WLPH�$UHD���KDV
EHHQ�IHQFHG�RII�

OLPLWDWLRQV�RI�PHWKRG
VDPSOHV�WDNHQ�RQ�RQO\�WZR�GD\V
VDPSOHV�RQO\�WDNHQ�LQ�RQH�VHDVRQ
QR�PHWKRG�WR�SUHYHQW�UHFRXQWLQJ
REVHUYDWLRQ�DW�D�GLVWDQFH�PLJKW
KDYH�OHG�WR�PLV�LGHQWLILFDWLRQ�

7RWDO ��
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�� 0DUN�6FKHPH

� D L W� ������������� � $//2:�FRUUHFW�ZRUNLQJ�IRU���PDUN�

LL SUREDELOLW\�LV�KLJKO\�VLJQLILFDQW��FDOFXODWHG�W
YDOXH�LV�JUHDWHU�WKDQ�WKH�FULWLFDO�YDOXH�DW
��������WKHUH�LV�D�FKDQFH��SUREDELOLW\��RI
EHORZ�������WKDW�WKH�GLIIHUHQFHV�LQ�WKH
VKHOO�KHLJKW�VHHQ�FDQ�EH�GXH�WR�FKDQFH
DQG
WKH�QXOO�K\SRWKHVLV�FDQ�EH�UHMHFWHG�����

�

E KLVWRJUDP�FRUUHFWO\�SORWWHG�IRU�WKH�YDOXHV
���

WZR�VHWV�RI�GDWD�GLVWLQJXLVKHG�E\�D�NH\�RU
RWKHU�VXLWDEOH�PHWKRG�WR�LGHQWLI\�WKHP����

[�D[LV�ODEHOOHGڔ�KHLJKW��PP�ڕ
DQG
\�D[LV�ODEHOOHGڔ�QXPEHU�RI�GRJ�ZKHONV���
1XFHOOD�ODSLOOXV���VKHOOV���FODVVڕ����

PDNHV�JRRG�XVH�RI�WKH�JUDSK�SDSHU
DQG
ERWK�D[HV�DUH�FRUUHFWO\�VFDOHG�ZLWK
DVFHQGLQJ�HTXLGLVWDQW�LQWHUYDOV�����

� '2�127�$//2:�D�EDU�FKDUW�RU�D�OLQH
JUDSK�DV�QHLWKHU�ZRXOG�UHSUHVHQW�WKH�GDWD
FRUUHFWO\�
$//2:�D�FRUUHODWLRQ�VFDWWHUJUDP�

�IRU�WKH�\�D[LV�LIڕ��RI�WKH�VDPSOHڔ�:2//$
WKLV�KDV�EHHQ�FDOFXODWHG�

F WKUHH�IURP
SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�KHLJKW�RI
WKH�ZKHON�VKHOO�DQG�WKH�W\SH�RI�WKH�VKRUH
���

FRUUHFW�FDOFXODWLRQ�RI�WKH�FRUUHODWLRQ
FRHIILFLHQW����

�KLVWRJUDP���GDWD��LQGLFDWHV�WKDW��VKRUH
H[SRVXUH�KDV�DQ�LPSDFW�RQ�KHLJKW����

1XFHOOD�VKRZ�DGDSWDWLRQ�WR�KDUVKHU�ZDYH
DFWLRQ����

VKHOOV�PHDVXUHG�PD\�QRW�DOO�EH�H[SRVHG�WR
ZDYH�DFWLRQ�����

� $//2:�FRUUHODWLRQ�LV�VWURQJ�RU�D�UHIHUHQFH
WR�UHODWLRQVKLS�VXFK�DV���WDOOHU�VKHOO�KHLJKW
DQG�VKHOWHUHG�VKRUH�RU�VKRUWHU�VKHOO�KHLJKW
DQG�H[SRVHG�VKRUH�

$//2:�OLWWOH�RYHUODS�RQ�WKH�KLVWRJUDP
EDUV�

$//2:�WKH�LGHD�WKDW�WKH�GLIIHUHQFHV�PD\
EH�GXH�WR�GLUHFW�ZDYH�DFWLRQ�RU�DGDSWDWLRQ�
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�� 0DUN�6FKHPH

G QR�GHWDLO�IRU�WKH�UDQGRP�VDPSOLQJ
WHFKQLTXH�ZDV�JLYHQ���1XFHOOD�IURP�WKH
ZKROH�SRSXODWLRQ�PD\�QRW�KDYH�EHHQ
VDPSOHG����
DQG
XVH��WZR��PHWUH�WDSHV�WR�VHW�RXW�D�JULG�DQG
XVH�UDQGRPO\�JHQHUDWHG�FRRUGLQDWHV����
QR�PHDVXULQJ�LQVWUXPHQW�VSHFLILHG����
DQG
XVH�YHUQLHU�FDOOLSHUV�ZLWK�D�SUHFLVLRQ�RI
PRUH�WKDQ�����PP����

LQFRUUHFW�LGHQWLILFDWLRQ�RI�1XFHOOD���VHYHUDO
W\SHV�RI�VKHOOHG�PROOXVFV�WKDW�DUH�VLPLODU�WR
1XFHOOD����
DQG
XVH�D�VHD�VKRUH�NH\�WR�FRUUHFWO\�LGHQWLI\
WKH�ZKHON����

FODVVLILFDWLRQ�RI�WKH�VKRUH�DV�VKHOWHUHG�RU
H[SRVHG�ZDV�VXEMHFWLYH����
DQG
XVH�DQ�DSSURYHG�VKRUH�FODVVLILFDWLRQ��VXFK
DV�%DOODQWLQH
V������

� /LPLWDWLRQ�DQG�LPSURYHPHQW�PXVW�EH
OLQNHG�IRU���PDUNV�

H RQH�IURP
LQFUHDVH�WKH�QXPEHU�RI��1XFHOOD�XVHG�LQ
WKH�GDWD�FROOHFWLRQ���VDPSOHV����

UHSOLFDWH���UHSHDW��WKH�HQWLUH�H[SHULPHQW
DJDLQ����

� $//2:�D�YDOXH�JLYHQ�VXFK�DV�LQFUHDVLQJ
QXPEHU�WR�����IURP�HDFK�VKRUH�

$//2:�DQ�XQGHUVWDQGLQJ�RI�WKH�LGHD�WKDW
WKH�SURFHGXUH�KDV�RQO\�EHHQ�FDUULHG�RXW
RQFH�IRU�HDFK�VKRUH�
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�� 0DUN�6FKHPH

I QRW�YDOLG
D�VPDOO�SHUFHQWDJH�RI�1XFHOOD�VDPSOHG�DQG
VRPH�DUHDV�QRW�VDPSOHG�DW�DOO�ZKLFK�ZRXOG
OHDG�WR�VNHZHG�GDWD����

KXPDQ�LQWHUSUHWDWLRQ�RI�WKH�PHDVXUHPHQW
FDXVHV�DFFXUDF\�RI�WKH�GDWD�WR�EH
TXHVWLRQHG����

JHQHWLF�YDULDWLRQV�RU�VXE�VSHFLHV�QRW�WDNHQ
LQWR�DFFRXQW����

YDOLG
UDQGRP�VDPSOLQJ�WHFKQLTXHV�PHDQ�QR�ELDV
LQ�FROOHFWLRQ����

����1XFHOOD�VDPSOHG�LQ�WRWDO�����LQ�HDFK
DUHD��VR�ODUJH�VDPSOH�VL]H����

SUHFLVH�LQVWUXFWLRQV�IRU�FRQVLVWHQW
PHDVXUHPHQW�RI�VKHOO�KHLJKW����

� $//2:�UHYHUVH�DUJXPHQWV�PDGH�

LGHD�WKDW�FRQFOXVLRQ�ZLOO�EH�GLVWRUWHG

7RWDO ��

� DUJXPHQW�IRU
LPSRUWDQW���1�RU�&��UHF\FOHUV���VDSURWURSKV
���

DUJXPHQW�DJDLQVW
QRW�D�SUHGDWRU����
ODUJH�LQ�DEXQGDQFH���ELRPDVV��VR�HIIHFW�RQ
HQYLURQPHQW�QRW�GLVSURSRUWLRQDWH�����

�

7RWDO �

� $ �
([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�QHHGHG�WR�EH�FOHDU�DERXW�WKH
GHILQLWLRQV�RI�VSHFLHV�ULFKQHVV�DQG�VSHFLHV
HYHQQHVV�LQ�RUGHU�WR�DQVZHU�WKLV�TXHVWLRQ�
2SWLRQ�'�ZDV�D�FRPPRQ�LQFRUUHFW
VXJJHVWLRQ��6RPH�FDQGLGDWHV�VXJJHVWHG�*
RU�+��ZKLFK�ZHUH�QRW�YDOLG�RSWLRQV�

7RWDO �
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�� 0DUN�6FKHPH

�� L

ORVV�RI���UDLQIRUHVW��KDELWDW���IRRG�VRXUFH
RU
GHIRUHVWDWLRQ��

KXQWLQJ���SRDFKLQJ��IRU�KRUQ���

FOLPDWH�FKDQJH��

PD[�� ,*125(�GLVHDVH

$&&(37�ORVV�RI��UDLQIRUHVW��HFRV\VWHP
,*125(�RQO\�OLYHV�LQ�UDLQIRUHVW

([DPLQHU
V�&RPPHQWV

ڕGHIRUHVWDWLRQڔ��DQGڕKXQWLQJڔ��RUڕ3RDFKLQJڔ�
ZHUH�WKH�PRVW�FRPPRQ�FRUUHFW�UHDVRQV
JLYHQ�IRU�ZK\�WKH�VSHFLHV�LV�FULWLFDOO\
HQGDQJHUHG�

LL ����KDUG�WR�ILQG�D�PDWH���PD\�EH�JHQGHU
LPEDODQFH��

�����LQEUHHGLQJ�OHDGLQJ�WR��ORZ�JHQHWLF
GLYHUVLW\���VPDOO�JHQH�SRRO���JHQHWLF
ERWWOHQHFN��

����FDQQRW���OHVV�OLNHO\�WR��FRSH�ZLWK���DGDSW
WR���QDPHG��HQYLURQPHQWDO�FKDQJH��

����DOO�ZLSHG�RXW�E\�WKH�VDPH�GLVHDVH��

����PRUH�YXOQHUDEOH�WR��SUHGDWRUV��
SRDFKHUV��

����QDWXUDO�GLVDVWHU�FRXOG�ZLSH�RXW��RQH��
VRPH��RI�WKH�VPDOO�SRSXODWLRQV���

PD[�� ����$&&(37�IHZ�LQGLYLGXDOV�RI�UHSURGXFWLYH
PDWXULW\

����$&&(37�GHVFULSWLRQ

����$&&(37��SRSXODWLRQ��XQDEOH�WR�FRSH
ZLWK�QHZ�VHOHFWLRQ�SUHVVXUHV

����'2�127�&5(',7�WKDW�WKH\�DUH�PRUH
VXVFHSWLEOH�WR�GLVHDVH�LQ�JHQHUDO

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�VWDWHG�WKDW�OHVV
UHSURGXFWLRQ�ZRXOG�RFFXU�EXW�GLG�QRW
IXUWKHU�GHYHORS�WKH�LGHD��$�VPDOOHU�JHQH
SRRO�RU�OHVV�JHQHWLF�YDULDWLRQ�ZDV�RIWHQ
FRUUHFWO\�VWDWHG�EXW�IHZHU�FDQGLGDWHV�ZHQW
RQ�WR�H[SODLQ�KRZ�WKLV�ZRXOG�VSHHG�XS
H[WLQFWLRQ�LQ�WHUPV�RI�D�ODFN�RI�DELOLW\�WR
DGDSW�WR�HQYLURQPHQWDO�FKDQJH�RU�DOO�EHLQJ
YXOQHUDEOH�WR�D�SDUWLFXODU�GLVHDVH��7KHUH
ZDV�D�PLVFRQFHSWLRQ�IRU�VRPH�FDQGLGDWHV
LQ�WKLV�TXHVWLRQ��VLQFH�WKH\�GLVFXVVHG
SUREOHPV�IRU�VPDOO�DQLPDOV�DV�RSSRVHG�WR
VPDOO�SRSXODWLRQV��
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LLL

HGXFDWLRQ���DZDUHQHVV��

VXSSRUW�IRU���SURPRWH��FRQVHUYDWLRQ
SURMHFWV���UHVHDUFK��

PD[�� ,*125(�UHI�WR�FORQLQJ

,Q�WKH�FRQWH[W�RI�HGXFDWLQJ�WKH�JHQHUDO
SXEOLF�H�J��LQIRUPDWLRQ�GLVSOD\HG�LQ�WKH�]RR
RU�RQ�ZHEVLWH���KROGLQJ�HGXFDWLRQ�GD\V�IRU
VFKRROV

��FRXOG�PHDQڕVXSSRUWڔ�UDLVH�PRQH\��
SURYLGH�IXQGV���SURYLGH�WHFKQLFDO�VXSSRUW��
SURYLGH�H[SHUWLVH���HWF�
&5(',7�LQ�WKH�FRQWH[W�RI�DQ�H[DPSOH
H�J��VHQGLQJ�SHRSOH�WR�PRQLWRU�SRSXODWLRQV
LQ�WKH�ZLOG
H�J��VXSSRUWLQJ�WKH�VHWWLQJ�XS�RI�QDWXUH
UHVHUYH

,*125(�]RR�VHWV�XS�QDWXUH�UHVHUYHV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�SURYHG�WR�EH�FKDOOHQJLQJ�IRU
PRVW�FDQGLGDWHV�ZKR�RIWHQ�IDLOHG�WR�QRWH
IURP�WKH�LQIRUPDWLRQ�LQ�WKH�TXHVWLRQ�WKDW
FDSWLYH�EUHHGLQJ�SURJUDPPHV�ZLWK�'�
VXPDWUHQVLV�KDYH�EHHQ�XQVXFFHVVIXO��,W
ZDV�YHU\�FRPPRQ�WR�UHDG�LQ�WKHLU
UHVSRQVHV�WKDW�WKH�]RRV�FRXOG�UH�LQWURGXFH
WKH�UKLQRV�LQWR�WKH�ZLOG��UDWKHU�WKDQ
FRUUHFWO\�UHIHUULQJ�WR�]RRV�SURYLGLQJ�IXQGLQJ
RU�VXSSRUW�IRU�FRQVHUYDWLRQ�SURMHFWV�RU
UDLVLQJ�SXEOLF�DZDUHQHVV�

7RWDO �

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

�� D JOREDO�ZDUPLQJ�

H[DPSOH�RI�FRQVHTXHQFH�RI�FOLPDWH
FKDQJH
PXG�KDV�GULHG�XS���PXG�QRZ�WRR�ZHW��
IORRGLQJ���GLVHDVH����QHZ��KHUELYRUH���SHVW��

� $&&(37�FOLPDWH�FKDQJH
,*125(�HQYLURQPHQWDO�FKDQJH

$&&(37��QHZ��SUHGDWRU���KHDY\�UDLQIDOO��
GURXJKW
,*125(�UHIV�WR�WHPSHUDWXUH�IRU�WKLV
PDUNLQJ�SRLQW
,*125(�FRPSHWLWLRQ

([DPLQHU
V�&RPPHQWV

%RWK�PDUNV�ZHUH�JLYHQ��PRUH�RIWHQ�WKDQ
QRW��LQ�WKLV�TXHVWLRQ��0RVW�FDQGLGDWHV�FLWHG
FOLPDWH�FKDQJH�RU�JOREDO�ZDUPLQJ�DQG
PDQ\�ZHUH�DEOH�WR�OLQN�WKLV�WR�D�VSHFLILF
ORFDO�HYHQW��PRVW�FRPPRQO\�WKH�GU\LQJ�XS
RI�GDPS�PXG�

E L �DW�WKH��OHYHO���QXPEHU���UDQJH��RI�VSHFLHV�

�DW�WKH�OHYHO�RI��JHQHWLFV���JHQHV���JHQH
SRRO���'1$�

�DW�WKH�OHYHO�RI��KDELWDW���HFRV\VWHP��

��PD[ $&&(37�DPRXQW�RI�VSHFLHV���VSHFLHV
ULFKQHVV
,*125(�VSHFLHV�HYHQQHVV

$&&(37�H�J��UDQJH�RI�KDELWDWV
,*125(�DUHD���LQ�D�KDELWDW

([DPLQHU
V�&RPPHQWV

3HUIRUPDQFH�RQ�WKLV�TXHVWLRQ�ZDV
VXUSULVLQJO\�SRRU��7KH�TXHVWLRQ�WHVWHG�$2�
ZLWK�ZRUGLQJ�WKDW�PDWFKHG��DOPRVW�H[DFWO\�
WKH�VHFRQG�OHDUQLQJ�RXWFRPH�LQ�WKH
ELRGLYHUVLW\�VHFWLRQ�RI�WKH�VSHFLILFDWLRQ�
+RZHYHU��PDQ\�FDQGLGDWHV�DSSHDUHG�QRW
WR�XQGHUVWDQG�WKH�TXHVWLRQ��&RPPRQ
PLVFRQFHLYHG�DQVZHUV�ZHUH��ORFDO�DQG
JOREDO��LQ�VLWX�DQG�H[�VLWX��DQG�VSHFLHV
ULFKQHVV�DQG�VSHFLHV�HYHQQHVV�
6HUHQGLSLWRXVO\ڔ��VSHFLHV�ULFKQHVVڕ�GLG
VDWLVI\�WKH�UHTXLUHPHQWV�RI�WKH�ILUVW�PDUNLQJ
SRLQW�
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�� 0DUN�6FKHPH

LL SODQWV�DUH�D�VRXUFH�RI��QHZ���PHGLFLQHV��
GUXJV���WUHDWPHQWV��

� ,*125(�QXWULWLRQDO���KHDOWK��EHQHILWV
,*125(�DQWLELRWLFV

([DPLQHU
V�&RPPHQWV

0RVW�VFRUHG�D�PDUN�KHUH�IRU�D�SRWHQWLDO
PHGLFDO�XVH�RI�SODQWV��$�IHZ�GLVFXVVHG
QXWULWLRQ��RU�WKH�EHQHILWV�WR�KHDOWK�RI�WKH
DHVWKHWLF�DVSHFW�RI�QDWXUH�RU�WKH�UHOHDVH�RI
R[\JHQ��IRU�QR�FUHGLW�

LLL $Q\�WKUHH�IURP�
����JHQHWLF�YDULDWLRQ���VRXUFH�RI��QDPHG�
XVHIXO�JHQHV�

�����XVHG�IRU��JHQHWLF�HQJLQHHULQJ�

�����XVHG�IRU��VHOHFWLYH�EUHHGLQJ���EUHHGLQJ
ZLWK��FXOWLYDWHG���FURS���$:��YDULHWLHV�

����YDULHW\�PLJKW�EH�XVHIXO�LQ�D�FKDQJLQJ
FOLPDWH�

�����KDELWDW�IRU��SROOLQDWRUV

�����KDELWDW�IRU��DJHQWV�RI�ELRORJLFDO�FRQWURO�

����VRXUFH�RI�D�QHZ�PHGLFLQH�IRU�OLYHVWRFN�

��PD[
��$&&(37�PDLQWDLQLQJ�JHQH�SRRO���JHQHWLF
GLYHUVLW\

��$&&(37�GHVFULSWLRQ�RI�JHQHWLF
HQJLQHHULQJ

��$&&(37�FURVV�DV�$:�IRU�EUHHG

��$&&(37�VSHFLHV�DV�$:�IRU�YDULHW\
��$&&(37�H[DPSOHV�RI�IHDWXUHV�XVHIXO�LQ
D�GLIIHUHQW�FOLPDWH��H�J��GURXJKW�UHVLVWDQFH

��,*125(�DQWLELRWLFV

([DPLQHU
V�&RPPHQWV

ZDV�QRW�GRQH�ZHOO��$JDLQ��WKH�ZRUGLQJ�RI
WKH�TXHVWLRQ�PDWFKHG�RQH�RI�WKH�OHDUQLQJ
RXWFRPHV�DOPRVW�H[DFWO\�DQG�\HW�PDQ\
FDQGLGDWHV�GLG�QRW�VHHP�WR�XQGHUVWDQG�WKH
TXHVWLRQ��0DQ\�FDQGLGDWHV�ZURWH�D�ORW
DERXW�WKH�GDQJHUV�RI�PRQRFXOWXUH�DQG
JDLQHG�WKH�ILUVW�PDUNLQJ�SRLQW�EXW�IHZ
DFKLHYHG�PDUNV�EH\RQG�WKDW��$�PLQRULW\�RI
FDQGLGDWHV�GLVFXVVHG�VHOHFWLYH�EUHHGLQJ�
JHQHWLF�HQJLQHHULQJ�RU�SROOLQDWLRQ�EXW�RWKHU
PDUNLQJ�SRLQWV�ZHUH�UDUHO\�VHHQ�
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�� 0DUN�6FKHPH

F ����JURZ���$:���1��WKHUPDUXP��LQ�D�UDQJH�RI
�VRLO��ZDWHU�FRQWHQW�

����OHDYH�IRU���RYHU��VDPH���VWDWHG��WLPH�

����PHDVXUH�KHLJKW���FRXQW�QXPEHU�RI
�YLDEOH��LQGLYLGXDOV�

����FDOFXODWH�PHDQ��IURP�WKH�UHVXOWV��

����NHHS�WZR�RWKHU�QDPHG�YDULDEOHV
FRQVWDQW�

��PD[ ��,*125(�LQ�SUHVHQFH�DQG�DEVHQFH�RI
ZDWHU
��$&&(37�LQ�FRQWH[W�RI��VHHG���FXWWLQJ��
SOXJ�HWF

��,*125(UDWH

��$&&(37�PHDVXUH���GU\��PDVV���ZLGWK��
VSUHDG���QXPEHU�RI�OHDYHV
��,*125(�PHDVXUH�JURZWK

��$&&(37�SHUIRUP�VWDWLVWLFDO�WHVW��RQ�WKH
UHVXOWV�
��,*125(�DYHUDJH�EXW�$&&(37�PHDQ
DYHUDJH
��'2�127�&5(',7�LI�WKHUH�DUH�QR
PHDVXUHPHQWV�WR�SURFHVV

��$&&(37��VRLO��S+���PLQHUDO�FRQWHQW��
W\SH���PDVV
��$&&(37�WHPSHUDWXUH���&2�
FRQFHQWUDWLRQ���OLJKW�LQWHQVLW\���OLJKW�GXUDWLRQ
��OLJKW�ZDYHOHQJWK���QXPEHU�RI�VHHGV�HWF���LI
WKH\�DUH�EHLQJ�FRXQWHG����DJH���VL]H��LI�WKH\
DUH�EHLQJ�PHDVXUHG�
��,*125(�KXPLGLW\���KHDOWK���QXWULHQWV��
VSHFLHV���OLJKW�DYDLODELOLW\���VRLO�IHUWLOLW\

([DPLQHU
V�&RPPHQWV

GLIIHUHQWLDWHG�ZHOO�EHWZHHQ�FDQGLGDWHV�
0RVW�ZHUH�DEOH�WR�RXWOLQH�D�YDOLG
LQYHVWLJDWLRQ�DQG�DFKLHYH���RU���PDUNV�
7LPH�UHIHUHQFHV�ZHUH�RIWHQ�WRR�YDJXH�IRU
WKH�DZDUG�RI�WKH�VHFRQG�PDUNLQJ�SRLQW�DQG�
ZKHQ�PHDVXULQJ�WKH�GHSHQGHQW�YDULDEOH�
PDQ\�IDLOHG�WR�VSHFLI\�ZKDW�ZDV�EHLQJ
PHDVXUHG�EH\RQG�WKH�DPELJXRXV�WHUP
��0RVW�FDQGLGDWHV�ZHUH�DZDUH�WKDWڕJURZWKڔ
VRPH�YDULDEOH�VKRXOG�EH�FRQWUROOHG��EXW
RIWHQ�WKHLU�FLWHG�YDULDEOHV�ZHUH�WRR�YDJXH�
VXFK�DVڔ�OLJKW�DYDLODELOLW\ڕ�RUڔ�QXWULHQWVڕ�
6RPH�WRRN�Dڔ�ILHOG�ZRUNڕ�DSSURDFK�DQG
ZHUH�DEOH�WR�JHW�VRPH�FUHGLW�
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�� 0DUN�6FKHPH

G L &RQYHQWLRQ�RQ�,QWHUQDWLRQDO�7UDGH�LQ
(QGDQJHUHG�6SHFLHV���&,7(6��

� $&&(37�&,7(6�DFURQ\P�HYHQ�LI�LQFRUUHFW
ZRUGV�DUH�JLYHQ
$&&(37�FLWHV���&LWHV
,*125(�H[WUD�LQIRUPDWLRQ�WKDW�LV�QRW
FRQWUDGLFWRU\

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�DFKLHYHG�WKH�PDUN�EXW
VRPH�IDLOHG�WR�DQVZHU�HQWLUHO\�

LL 5LR�&RQYHQWLRQ���5LR��&RQYHQWLRQ�RQ
%LR�ORJLFDO��'LYHUVLW\���

� ,*125(�H[WUD�LQIRUPDWLRQ�WKDW�LV�QRW
FRQWUDGLFWRU\

([DPLQHU
V�&RPPHQWV

ZDV�OHVV�ZHOO�NQRZQ�WKDQ�&,7(6�DQG�KDG�D
VOLJKWO\�KLJKHU�RPLW�UDWH��6RPH�FDQGLGDWHV
KHGJHG�WKHLU�EHWV�DQG�ZURWH�&,7(6�IRU
ERWK�DQVZHUV�

7RWDO ��

�� ����KLJK��6LPSVRQ
V�,QGH[���ELRGLYHUVLW\�
PHDQV�QRW�OLNHO\�WR�EH��DSSURYHG���EXLOW�

$Q\�RQH�IURP�
����GDPDJH�WR�ELRGLYHUVLW\�ZRXOG�EH
JUHDW�HU��

����LGHD�WKDW�SODQQLQJ�GHFLVLRQV�DUH�RIWHQ
EDVHG�RQ�IDFWRUV�RWKHU�WKDQ�ELRGLYHUVLW\�

��PD[ \QRW�OLNHOڔ��DV�$:�IRUڕZLOO�QRW�EHڔ�37)&&$��
WR�EHڕ

��,*125(�KDELWDW
��$&&(37�UDUH�VSHFLHV�PLJKW�EH�DIIHFWHG

��$&&(37�(,$V�DOVR�DVVHVV��PHDVXUHV�WR
PLQLPLVH��LPSDFW
��$&&(37�WKH�DUHD�PLJKW�EH�DQ�666,
DOUHDG\

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�RI�VWXGHQWV�DFKLHYHG�WKH�ILUVW
PDUNLQJ�SRLQW��EXW�IHZHU�DFKLHYHG�HLWKHU�RI
WKH�VXEVHTXHQW�PDUNV�

7RWDO �

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

�� L LPSRVVLEOH���GLIILFXOW��WR�FRXQW�HYHU\
LQGLYLGXDO�

VDPSOH�SURYLGHV�DQ�HVWLPDWH�

VDPSOH�UHSUHVHQWDWLYH��RI�ZKROH�DUHD��

��PD[ $&&(37�LGHD�WKDW�FRXQWLQJ�HYHU\
LQGLYLGXDO�LV�WRR�WLPH�FRQVXPLQJ

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�GLIIHUHQWLDWHG�ZHOO��0DQ\
FDQGLGDWHV�DWWDLQHG���PDUN�IRU�XVLQJ�WKH
WHUPڔ�UHSUHVHQWDWLYHڕ��ZLWK�IHZHU�XVLQJ
��7KH�PRVW�IUHTXHQWO\�VHHQ�IXOOڕHVWLPDWHڔ
PDUN�UHVSRQVHV�FRPELQHGڔ�UHSUHVHQWDWLYHڕ
RUڔ�HVWLPDWHڕ�ZLWK�WKH�LGHD�WKDW�VDPSOLQJ
ZDV�PRUH�WLPH�HIILFLHQW��$�VLJQLILFDQW
PLQRULW\�RI�FDQGLGDWHV�ZHUH�DZDUGHG�QR
PDUNV�DQG�RI�WKHVH��PRVW�DSSHDUHG�HLWKHU
WR�EH�GHVFULELQJ�KRZ�VDPSOLQJ�VKRXOG�EH
FDUULHG�RXW��RU�ZK\�PHDVXULQJ�ELRGLYHUVLW\
ZDV�LPSRUWDQW�

LL WR�FRPSDUH��WKH�WZR�DUHDV��

�SUHVHQFH�RU�DEVHQFH�RI��URH�GHHU�LV
LQGHSHQGHQW�YDULDEOH�

LGHD�RI�FRQWUROOLQJ�YDULDEOHV�RWKHU�WKDQ�URH
GHHU�

��PD[ $&&(37�RQH�DUHD�DFWV�DV�D�FRQWURO
$&&(37�WR�VHH�WKH�HIIHFW�RI�WKH�URH�GHHU

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�RI�FDQGLGDWHV�JDLQHG���PDUN
IRU�H[SUHVVLQJ�WKH�LGHD�RI�FRPSDULQJ�DQ
DUHD�ZKHUH�URH�GHHU�FRXOG�JR�ZLWK�DQ�DUHD
ZKHUH�URH�GHHU�FRXOG�QRW�JR��$QVZHUV
ZKLFK�VXJJHVWHG�WKDW�WKH�FDQGLGDWH�ZDV
XQDZDUH�RI�WKH�SXUSRVH�RI�WKH�IHQFH�ZHUH
QRW�DZDUGHG�PDUNV�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

LLL ����VSHFLHV��ULFKQHVV�LV�QXPEHU�RI�
VSHFLHV��LQ�D�KDELWDW��

����VSHFLHV��HYHQQHVV�LV��DEXQGDQFH��
QXPEHU�RI�LQGLYLGXDOV�RI��HDFK���HYHU\��
DOO��VSHFLHV��LQ�D�KDELWDW��

���LGHD�WKDW�ERWK��ULFKQHVV�DQG
HYHQQHVV��DUH�QHHGHG�WR�UHYHDO
GRPLQDQFH�

���LGHD�WKDW�KLJK�ELRGLYHUVLW\�DVVRFLDWHG
ZLWK�KLJK�VSHFLHV�ULFKQHVV�DQG�KLJK
VSHFLHV�HYHQQHVV�

��PD[ ,*125(�DPRXQW
ڕQXPEHUڔ��DV�$:�IRUڕ\KRZ�PDQڔ�37)&&$

$&&(37�HYHQQHVV�LV�UHODWLYH��QXPEHUV��
DEXQGDQFH��RI��HDFK��VSHFLHV
,*125(�QXPEHU�RI�LQGLYLGXDOV�RI��D���WKH��
RQH��VSHFLHV

([DPLQHU
V�&RPPHQWV

)HZ�FDQGLGDWHV�JDLQHG�DOO���PDUNV�EXW
PDQ\�JDLQHG�WKH�ILUVW����0RVW�FDQGLGDWHV
FRXOG�GHVFULEH�VSHFLHV�ULFKQHVV�DQG�PRUH
FDQGLGDWHV�WKDQ�LQ�SUHYLRXV�VHVVLRQV�ZHUH
DEOH�WR�RIIHU�UHDVRQDEOH�GHILQLWLRQV�RI
VSHFLHV�HYHQQHVV��,QFRUUHFW�DQVZHUV�RIWHQ
UHIHUUHG�RQO\�WR�RQH�VSHFLHV�RU�WR�WKH
GLVWULEXWLRQ�RI�VSHFLHV��0DUNLQJ�SRLQWV��
DQG���ZHUH�JDLQHG�E\�RQO\�D�IHZ
FDQGLGDWHV�DQG�WKLV�TXHVWLRQ�ZDV�D�JRRG
GLVFULPLQDWRU�

6RPH�FDQGLGDWHV�VLPSO\�ZURWH�RXW�WKH
IRUPXOD�IRU�6LPSVRQڕV�,QGH[�DQG�ZHUH�QRW
DZDUGHG�D�PDUN�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

LY SODQWV�DUH��WKH�EDVLV���$:��RI��DOO��IRRG
FKDLQV�

VKUXEV���SODQWV��DUH�IRRG�IRU��LQVHFWV��
DQLPDOV��WKDW�ELUGV�HDW�

LGHD�WKDW�VKUXEV�PLJKW�SURYLGH��QHVWLQJ
VLWHV���FRYHU���SURWHFWLRQ���KDELWDW�

��PD[

,*125(�ELUGV�HDW��VKUXEV���VHHGV���IUXLW
�ZLWKRXW�UHDVRQ�IRUڕIHZHU�LQVHFWVڔ�)125*,
IHZHU�LQVHFWV

$:$5'�LQ�WKH�FRQWH[W�RI�ELUGV��RU�DQLPDOV
WKDW�ELUGV�HDW
,*125(�KRPH

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�JHQHUDOO\�ZHOO�DQVZHUHG�
&DQGLGDWHV�HLWKHU�PDGH�WKH�FRQQHFWLRQ
ZLWK�IRRG�FKDLQV�RU�UHDOLVHG�WKDW�WKH�VKUXEV
PLJKW�SURYLGH�VRPH�IRUP�RI�KDELWDW�IRU�WKH
ELUGV��&RPPRQ�LQFRUUHFW�UHVSRQVHV�XVXDOO\
IHOO�LQWR�WZR�FDWHJRULHV��(LWKHU�FDQGLGDWHV
VXJJHVWHG�WKDW�ELUG�DWH�WKH�VKUXEV��ZKLFK
ZDV�D�PLV�UHDGLQJ�RI�WKH�TXHVWLRQ��RU
FDQGLGDWHV�VXJJHVWHG�WKDW�WKH�ELUGV�ZRXOG
EH�IULJKWHQHG�E\�RU�HYHQ�SUH\HG�XSRQ�E\
WKH�GHHU�

Y �KDELWDW��GRPLQDWHG�E\��RQH���IHZ���$:�
VSHFLHV�

HFRV\VWHP���KDELWDW��LV��XQVWDEOH���OHVV
OLNHO\�WR�FRSH�ZLWK�FKDQJH�

� $&&(37�KLJK�QXPEHU�RI�RQH�VSHFLHV

,*125(�DUHD���HQYLURQPHQW
$&&(37�LQ�WKH�FRQWH[W�RI�DQ�H[DPSOH�RI
HQYLURQPHQWDO�FKDQJH
$&&(37�D�FKDQJH�LQ�RQH�VSHFLHV�ZLWK
KDYH�D�ODUJH�HIIHFW�RQ�WKH��HFRV\VWHP��
KDELWDW���IRRG�FKDLQ

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�DOVR�GLVFULPLQDWHG�ZHOO�
6RPH�FDQGLGDWHV�JDLQHG�ERWK�PDUNV�
VRPH�JRW�RQO\�RQH��6RPH�FDQGLGDWHV�KDG
WKH�ULJKW�LGHD�EXW�IDLOHG�WR�JDLQ�D�PDUN
EHFDXVH�WKH\�XVHG�DQ�LQFRUUHFW�HFRORJLFDO
WHUP��IRU�H[DPSOH��PDQ\�FDQGLGDWHV
VHHPHG�WR�EH�XVLQJ�WKH�WHUPVڔ�SRSXODWLRQڕ
RUڔ�VSHFLHVڕ�WR�PHDQڔ�HFRV\VWHPڕ�RU
�RUڕDUHDڔ���RU�WKH�WHUPVڕ\FRPPXQLWڔ
�RUڕKDELWDWڔ��WR�PHDQڕHQYLURQPHQWڔ
�ڕHFRV\VWHPڔ

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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7RWDO �
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�� 0DUN�6FKHPH

�� D

����QDWXUDO��KDELWDW���HFRV\VWHP��ORVW�GXH
WR���GHVWUR\HG�E\���XQGHU�WKUHDW�IURP�
FOLPDWH�FKDQJH����QDPHG��KXPDQ
DFWLYLW\�

���QXPEHU���SRSXODWLRQ���LQ�QDWXUDO
KDELWDW��LV�YHU\�ORZ�

���LGHD�WKDW�LQ�WKH�ZLOG���VH[XDO�
UHSURGXFWLRQ�LV�GLIILFXOW��LI�QXPEHUV�DUH
ORZ���RUD

����EUHHGLQJ�H[�VLWX�FDQ��PDLQWDLQ��WKH�
JHQH�SRRO���JHQHWLF���DOOHOLF��GLYHUVLW\��
RUD

���LGHD�WKDW�DOORZV�SURWHFWLRQ�IURP�
JUD]HUV���KHUELYRUHV���SODQW�FROOHFWRUV��
FRPSHWLQJ�VSHFLHV��RUD

���LGHD�RI�SURWHFWLRQ�IURP��SDWKRJHQ��
SDUDVLWHV���GLVHDVH��RUD

��PD[ ,*125(�FDQ�EH�LQ�RSWLPXP�FRQGLWLRQV
WKURXJKRXW

��7KH�HVVHQFH�RI�WKLV�PDUNLQJ�SRLQW�LV
KDELWDW�ORVV�SOXV�UHDVRQ��$ZDUG�WLFN�ZKHQ
ERWK�WKHVH�LGHDV�KDYH�EHHQ�VHHQ�
��$&&(37�QDWXUDO�GLVDVWHU���GHIRUHVWDWLRQ�
DV�UHDVRQ�IRU�KDELWDW�ORVV

��,*125(�UHIHUHQFH�WR��H[WLQFW��
HQGDQJHUHG

��$&&(37�H�J��IHUWLOL]DWLRQ�FDQ�EH�FDUULHG
RXW�XVLQJ�D�SDLQWEUXVK

��$&&(37�KDELWDW�FRQWDLQV�RUJDQLVPV�WKDW
DUH�D�WKUHDW
��$&&(37�SURWHFWLRQ�IURP��SUHGDWRUV��
SRDFKHUV���KXQWHUV

��$&&(37�SHVWV

([DPLQHU
V�&RPPHQWV

2Q�DYHUDJH��FDQGLGDWHV�DFKLHYHG���RXW�RI
��IRU�WKLV�TXHVWLRQ��0RVW�FRPPRQO\
FDQGLGDWHV�LGHQWLILHG�D�GDQJHU�SUHVHQW�LQ
WKH�QDWXUDO�KDELWDW�DQG�PDQ\�ZHUH�DZDUH
WKDW�WKH�QDWXUDO�KDELWDW�LWVHOI�ZDV�LQ�GDQJHU�
6RPH�RI�WKH�ODWWHU��KRZHYHU��IDLOHG�WR
LGHQWLI\�D�UHDVRQ�IRU�WKH�KDELWDW�GHVWUXFWLRQ
RU�XVHG�WKH�OHVV�SUHFLVH�WHUPڔ�HQYLURQPHQWڕ
DV�D�QRQ�FUHGLWZRUWK\�DOWHUQDWLYH�WR
OO�RWKHU�PDUNLQJ�SRLQWV�ZHUH$��ڕKDELWDWڔ
VHHQ�EXW�LQIUHTXHQWO\��$�PLQRULW\�RI
FDQGLGDWHV�PHUHO\�OLVWHG�UHDVRQV�IRU
FRQVHUYDWLRQ�LQ�JHQHUDO�UDWKHU�WKDQ
IRFXVVLQJ�WKHLU�DQVZHUV�RQ�WKH�QHHG�IRU�H[
VLWX��DV�RSSRVHG�WR�LQ�VLWX��FRQVHUYDWLRQ�

E ���FDQ�EH�FROOHFWHG�ZLWK�PLQLPDO�GDPDJH
WR��ZLOG���SRSXODWLRQ���KDELWDW��

��PD[ 0DUN�DV�SURVH��,JQRUH�QXPEHUHG�OLQHV�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

HFRV\VWHP�

���WDNH�XS�OLWWOH�VSDFH���ODUJHU�QXPEHUV
FDQ�EH�VWRUHG��RUD

���FDQ�VWRUH�JUHDW�HU���JHQHWLF���DOOHOLF�
GLYHUVLW\��RUD

���ORZ�HU��PDLQWHQDQFH���PDQSRZHU
FRVWV���$:��RUD

���HDV\���FKHDSHU��WR�WUDQVSRUW���$:��RUD

���LGHD�RI�UHPDLQLQJ�YLDEOH�IRU�ORQJ
SHULRGV��RUD

���OHVV��VXVFHSWLEOH���YXOQHUDEOH��WR�
GLVHDVH���SHVWV���HQYLURQPHQWDO
FKDQJH��RUD

���LGHD�WKDW�SUHYHQWV�IHUWLOLVDWLRQ�E\
XQGHVLUHG�SROOHQ�

��$&&(37�HDVLHU�WR�VWRUH�D�ODUJH�DPRXQW

\�RQO\�LI�VXSSRUWHG�EڕFKHDSHUڔ�7,')5&��
DQ�H[SODQDWLRQ
��,*125(�HDVLHU�WR�NHHS�XQTXDOLILHG
��$&&(37�OHVV�ODERXU�LQWHQVLYH
��'2�127�&5(',7�QR�PDLQWHQDQFH�FRVWV

��&5(',7�GHVFULSWLRQ���H[DPSOHڏ��H�J�
NHSW�GU\�VR�WKDW�WKH\�GR�QRW�URW���UHJXODU
JHUPLQDWLRQ�DQG�QHZ�VHHG�SURGXFWLRQ
�XQTXDOLILHGڕODVW�D�ORQJ�WLPHڔ�)125*,��
VWD\��DOLYH���IHUWLOH��IRU�D�ORQJڔ�37)&&$��
WLPHڕ

��$&&(37�WKH�DGXOW�SODQW�PLJKW�KDYH�D
GLVHDVH
��,*125(�SUHYHQWV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�SURGXFHG�PDUNV�LQ�WKH�UDQJH
����LQ�URXJKO\�HTXDO�SURSRUWLRQV��$OO
PDUNLQJ�SRLQWV�ZHUH�VHHQ��DOWKRXJK�LW�ZDV
UDUHU�WR�VHH�UHIHUHQFH�WR�OHVV�GDPDJH�WR
WKH�ZLOG�SRSXODWLRQ�RU�WKH�DELOLW\�WR�VWRUH
JUHDWHU�JHQHWLF�GLYHUVLW\��0DQ\�UHVSRQVHV
GLVFXVVHG�VHHGV�EHLQJ�VWRUHG�IRU�D�ORQJ
WLPH��EXW�ZLWKRXW�UHIHUHQFH�WR�YLDELOLW\�WKH
PDUN�ZDV�QRW�DZDUGHG��$�FRPPRQ�DQVZHU
ZDV�WKDW�LQ�WKH�IXWXUH��SODQWV�FRXOG�EH
HDVLO\�UHLQWURGXFHG�EDFN�WR�LQWR�WKH�ZLOG�
WKLV�ZDV�QRW�FUHGLWHG�EHFDXVH�WKH�VDPH
FRXOG�DOVR�EH�VDLG�RI�FRQVHUYLQJ�DGXOW
SODQWV�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

F ���XVH�RI��TXDGUDW�

�D�UDQGRP��VDPSOLQJ��

�D�SODFLQJ�PHDVXULQJ�WDSHV��DW�ULJKW
DQJOHV����XVH�JULG�

25

�E��XVH�RI��WUDQVHFW�
�E��TXDGUDW���SRLQW�IUDPH��SODFHG�DW�UHJXODU
LQWHUYDOV�

���XVH�RI�LGHQWLILFDWLRQ��NH\�

��H[DPSOH���GHWDLO��RI�PHWKRG�XVHG�WR
GHWHUPLQH�DEXQGDQFH�

��UHSHDW�PDQ\�WLPHV���LGHD�RI�FRQVLGHULQJ
DSSURSULDWH�QXPEHU�RI�VDPSOHV�

��VDPSOH���$:��DW�GLIIHUHQW��VHDVRQV��
WLPHV�RI�\HDU�

��PD[ ��$&&(37�GHVFULSWLRQ�RI�D�TXDGUDW���SRLQW
IUDPH
��,*125(�TXDGUDQW

$:$5'�HLWKHU�D�RU�E�IRU�ERWK�PDUNLQJ
SRLQWV���DQG����'R�QRW�PL[�D�DQG�E�PDUNV�
,I�ERWK�D�DQG�E�PDUNV�DUH�SUHVHQW�LJQRUH
WKH�ORZHU�VFRULQJ�OHWWHU�

�D�$&&(37�ELWV�RI�SDSHU�LQ�D�KDW���UDQGRP
QXPEHU�JHQHUDWRU
�D�'2�127�&5(',7�WKURZ

�D�$&&(37�H�J��ERWWRP�OHIW�KDQG�FRUQHU�RI
TXDGUDW�SODFHG�DW�FRRUGLQDWH���WZR�VWXGHQWV
ZDON�LQ�D�VWUDLJKW�OLQH�IURP�HDFK�WDSH
PHDVXUH

�E�$&&(37�V\VWHPDWLF�VDPSOLQJ

��$&&(37�SHUFHQWDJH�FRYHU���SHUFHQWDJH
IUHTXHQF\���QXPEHU�RI�KLWV�ZLWK�SRLQW�IUDPH
��$&)25
��$&&(37�VWUDWHJ\�IRU�GHDOLQJ�ZLWK�SODQWV
KDOI�LQ�RU�RXW�RI�TXDGUDW
�ZLWKRXW�IXUWKHUڕFRXQWڔ�)125*,��
FODULILFDWLRQ

��$&&(37�FDOFXODWH�UXQQLQJ�PHDQ
��,*125(�VHYHUDO���D�IHZ
��,I�QXPEHU�VWDWH�PXVW�EH�DW�OHDVW��

��$&&(37�WKURXJKRXW�WKH�\HDU

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�DFKLHYHG���RXW�RI�WKH��
PDUNV�RQ�WKLV�TXHVWLRQ��PRVWO\�IRU
�ڕUDQGRP�VDPSOLQJڔ���DQGڕJULGڔ��ڕTXDGUDWڔ
7KRVH�IHZ�ZKR�GLVFXVVHG�XVLQJ�D�WUDQVHFW
UDUHO\�PHQWLRQHG�UHJXODU�LQWHUYDOV��0DQ\
FDQGLGDWHV��ZKRVH�UHVSRQVHV�ZHUH
RWKHUZLVH�WKRURXJK��IDLOHG�WR�PHQWLRQ�WKH
QHHG�IRU�PXOWLSOH�UHSHDWV��$OO�WKH�RWKHU

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 0DUN�6FKHPH

PDUNLQJ�SRLQWV�ZHUH�VHHQ��EXW�OHVV
IUHTXHQWO\��$�QXPEHU�RI�VWXGHQWV�UHIHUUHG
WR�TXDGUDQWV��RU�WKRXJKW�WKDW�WKURZLQJ
TXDGUDWV�ZDV�D�UDQGRP�SURFHGXUH��7KRVH
UHVSRQVHV�WKDW�UHIHUUHG�WR�PDUN�DQG
UHFDSWXUH�WHFKQLTXHV�RU�QHW�VZHHSLQJ�ZHUH
QRW�JLYHQ�FUHGLW�DV�WKH�TXHVWLRQ�ZDV�DERXW
SODQWV�

G

���UHDVRQ�IRU�QRW�KDYLQJ�IRXQG�DOO
VSHFLHV�

���PD\�KDYH�EHFRPH�H[WLQFW��UHFHQWO\���
VLQFH�UHFRUGLQJ�

���HYROXWLRQ�LV�RQ�JRLQJ���QHZ�VSHFLHV
DUH�EHLQJ�IRUPHG���$:�

���LGHD�WKDW�VRPH��VSHFLHV��GLIILFXOW�WR
GLVWLQJXLVK���VRPH�VSHFLHV�PD\�EH
UHFODVVLILHG���$:�

��PD[ ,*125(�SURPSW�OLQHV�DQG�PDUN�DV�SURVH

��$&&(37�H�J��VRPH��QDPHG��KDELWDWV
LQDFFHVVLEOH���PLFURVFRSLF�VSHFLHV�PLVVHG
�ORZ�QXPEHUV�RI�LQGLYLGXDOV���KDELWDW
XQH[SORUHG���VRPH�KDELWDWV�UDUH���VSHFLHV
DUH�QRFWXUQDO

��$&&(37�RUJDQLVPV�FRQVWDQWO\�EHFRPH
H[WLQFW

��$&&(37�QHZ�VSHFLHV�DUH�EHLQJ�FUHDWHG

��$&&(37�H�J��PLJKW�PLVWDNH�VHYHUDO
VSHFLHV�IRU�RQH
��$&&(37�VFLHQWLVWV�PLJKW�GLVDJUHH�DERXW
ZKHWKHU�LW�LV�D�VSHFLHV�RU�QRW�

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�JHQHUDOO\�ZHOO�DQVZHUHG��ZLWK�D
JRRG�EDODQFH�RI�PDUNLQJ�SRLQWV��7KH�ILUVW
PDUNLQJ�SRLQW�ZDV�WKH�PRVW�FRPPRQ��EXW
VRPH�FDQGLGDWHV�VLPSO\�OLVWHG�DOWHUQDWLYH
UHDVRQV�IRU�DOO�VSHFLHV�QRW�KDYLQJ�EHHQ
GLVFRYHUHG�DQG�OLPLWHG�WKHPVHOYHV�WR�RQH
PDUN��$�QXPEHU�RI�FDQGLGDWHV�IDLOHG�WR
DFKLHYH�PDUNLQJ�SRLQW���DV�WKH\�RIWHQ
GLGQ
W�PDNH�LW�FOHDU�WKDW�H[WLQFWLRQ�ZDV
UHFHQW�RU�RQJRLQJ��5HVSRQVHV�WKDW
GLVFXVVHG�HUURUV�LQ�FDOFXODWLQJ�RU
HVWLPDWLQJ��DQG�WKH�GLIILFXOWLHV�DVVRFLDWHG
ZLWK�WKH�ODUJH�QXPEHUV�LQYROYHG�JDLQHG�QR
FUHGLW�

7RWDO ��
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�� 0DUN�6FKHPH

�� D L ��SHDN�LQ��������������
��WUHQG�GHFUHDVH�DIWHU������
��UHI��GHFUHDVH�DQG�WKHQ�LQFUHDVH�������WR
�����
��IOXFWXDWLRQV��ZLWKLQ�SDWWHUQ��
��RYHUDOO�LQFUHDVH�IURP������WR������

��PD[ ,*125(�UHI�WR�SRSXODWLRQ�ILJXUHV

��$&&(37�LQFUHDVHV�XQWLO���KLJKHVW
QXPEHU�LQ�����������

���RVFLOODWHVڕJRHV�XS�DQG�GRZQڔ�37)&&$��

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�JHQHUDOO\�ZHOO
DQVZHUHG��7KH�PDMRULW\�RI�FDQGLGDWHV�ZHUH
DEOH�WR�LGHQWLI\�HLWKHU�RU�ERWK�RI�WKH�SHDNV
LQ������DQG������DQG�VRPH�ZHQW�RQWR
PHQWLRQ�WKH�GHFUHDVH�DQG�LQFUHDVH�LQ
SRSXODWLRQ�EHWZHHQ�WKHVH�GDWHV��ILQLVKLQJ
ZLWK�WKH�GHFUHDVH�DIWHU�������,W�ZDV
HQFRXUDJLQJ�WR�VHH�JHQHUDO�VWDWHPHQWV
DERXW�WKH�IOXFWXDWLRQV�LQ�WKH�GDWD�DQG�WKH
RYHUDOO�LQFUHDVH�IURP������WR������
&RPPRQ�HUURUV�ZHUH�WR�GHVFULEH�WUHQGV
IURP������WR������RU�FRPPHQW�RQ�WKH
QXPEHUV�RI�VKRW�HON��2WKHU�PLVWDNHV�PDGH
ZHUH�PLVUHDGLQJ�WKH�GDWD�RU�QRW
PHQWLRQLQJ�DQ\�GDWHV�DW�DOO�
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LL DFFXUDWH�EHFDXVH

LGHD�WKDW�DFWXDO�QXPEHU�RI�HON�VKRW�LV
UHFRUGHG�

PHWKRG�QRW�YDOLG�EHFDXVH�LGHD�WKDW�QXPEHU
RI�HON�VKRW���KXQWLQJ�VXFFHVV��YDULHV
LQGHSHQGHQWO\�RI�SRSXODWLRQ�VL]H�

�

$&&(37�HONV�VKRW�DUH�FRXQWHG���UHSRUWHG

&5(',7�VXLWDEOH�UHDVRQ
H�J��QXPEHUV�RI�OLFHQFHV�LVVXHG���QXPEHU
RI�KXQWHUV
VHW�TXRWDV�WR�KXQW
LOOHJDO�KXQWLQJ
LI�ZHDWKHU�VXLWDEOH�IRU�KXQWLQJ
RQO\�\RXQJHU���ROGHU���GLVHDVHG���ODUJHU��HON
NLOOHG

,*125(�OHQJWK�RI�WLPH�VSHQW�KXQWLQJ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�JRW�WKH�ILUVW�PDUNLQJ�SRLQW
DQG�XQGHUVWRRG�WKDW�WKH�QXPEHU�RI�HON�VKRW
ZRXOG�EH�UHFRUGHG�DQG�ZDV�WKHUHIRUH
DFFXUDWH��+RZHYHU��IHZHU�FDQGLGDWHV
JDLQHG�WKH�VHFRQG�PDUNLQJ�SRLQW�DERXW
ZK\�WKH�PHWKRG�ZDV�QRW�YDOLG��7KH
FDQGLGDWHV�ZKR�GLG�JHW�LW�WHQGHG�WR�WDON
DERXW�LOOHJDO�KXQWLQJ�PDNLQJ�WKH�GDWD�OHVV
YDOLG��DV�RSSRVHG�WR�KXQWLQJ�VXFFHVV�EHLQJ
LQGHSHQGHQW�RI�RYHUDOO�SRSXODWLRQ�VL]H�
$�FRPPRQ�PLVWDNH�ZDV�WR�WDON�DERXW
KXQWLQJ�VFDULQJ�RII�HON�IURP�WKH�DUHD�RU�HON
G\LQJ�IURP�IDFWRUV�RWKHU�WKDQ�KXQWLQJ�
6RPH�FDQGLGDWHV�DOVR�FRQIXVHG�WKHLU
DQVZHUV�E\�WDONLQJ�DERXW�HFRORJLFDO
VDPSOLQJ�LQ�JHQHUDO�DQG�QRW�UHODWLQJ�LW�WR
WKH�TXHVWLRQ�DVNHG�
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E L ��LGHD�WKDW�SRSXODWLRQ�VL]H�LV�GHWHUPLQHG
E\�OLPLWLQJ�IDFWRU�V��

%HIRUH�������SRSXODWLRQ�LQFUHDVHV�GXH�WR
��H[DPSOH�RI�IDFWRU�WKDW�LV�QRW�OLPLWLQJ
SRSXODWLRQ�

%HIRUH�������SRSXODWLRQ�OHYHOV�RII�EHFDXVH
��UHDFKHV�FDUU\LQJ�FDSDFLW\�

%HIRUH�������SRSXODWLRQ�EHFRPHV�OLPLWHG
E\
��LQWUDVSHFLILF�FRPSHWLWLRQ�IRU�QDPHG
UHVRXUFH�

���LQWHUVSHFLILF�FRPSHWLWLRQ�IRU�QDPHG
UHVRXUFH�

3RSXODWLRQ�FDQ�GHFOLQH�DW�DQ\�WLPH��GLSV�
GXH�WR

��VHYHUH�ZHDWKHU���QDWXUDO�GLVDVWHU�

��GHFUHDVH�EHIRUH������QRW�GXH�WR�ZROYHV
�DV�QRQH�SUHVHQW��

��GHFUHDVH�DIWHU�������SUREDEO\��GXH�WR
ZROYHV�

��LGHD�WKDW�HIIHFW�RI�ZROYHV�RQ�SRSXODWLRQ
PD\�EH�GHEDWDEOH�

��PD[ ,*125(�UHI�WR�DELRWLF���ELRWLF�IDFWRUV
WKURXJKRXW

��H�J��SOHQW\�RI��HQRXJK��IRRG
/HVV���QR�SUHGDWLRQ
/HVV���QR�RYHUFURZGLQJ��HQRXJK�VSDFH
OHVV�KXQWLQJ
��,*125(�ZDWHU���QXWULHQWV���DYDLODELOLW\�RI
IRRG

��&5(',7�GHVFULSWLRQ�RI�LQWUDVSHFLILF

��&5(',7�GHVFULSWLRQ�RI�LQWHUVSHFLILF

��	���&5(',7�DQ\�VXLWDEOH�OLPLWLQJ�IDFWRU
HJ�FRPSHWLWLRQ�IRU��IRRG���VSDFH���PDWHV��
RYHUFURZGLQJ

��&5(',7�UHI�WR�SDUDVLWHV���GLVHDVH��
GURXJKW���IORRGV���ILUHV

��H�J��ODFN�RI�GDWD�LQ������DQG������PDNHV
LW�GLIILFXOW�WR�IURP�FRQFOXVLRQV
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L
4:&�

� $ZDUG�LI
��PDUN�DZDUGHG�IURP�PSV���WR����OLPLWLQJ
IDFWRUV�
DQG
��PDUN�DZDUGHG�IURP�PSV���WR����HIIHFW
RI�ZROYHV�

([DPLQHU
V�&RPPHQWV

0RVW�VWXGHQWV�XVHG�DGGLWLRQDO�VKHHWV�IRU
WKLV�TXHVWLRQ�EXW�YHU\�IHZ�JDLQHG�DGGLWLRQDO
PDUNV�IRU�WKHLU�H[WUD�HIIRUW��0RVWO\�WKH\
FRQWLQXHG�ZLWK�OHQJWK\�GHVFULSWLRQV�DQG
H[SODQDWLRQV�RI�SUHGDWRU�SUH\�UHODWLRQVKLSV
DQG�JDLQHG�QR�PDUNV�IRU�WKDW�

7KRVH�FDQGLGDWHV�ZKR�UHFRJQLVHG�WKH
QHHG�WR�H[SODLQ�WKH�SRSXODWLRQ�JURZWK
FXUYH�DQG�GLG�VR�LQ�D�ORJLFDO�VHTXHQFH�
VHWWLQJ�RXW�D�VHFWLRQ�IRU�EHIRUH������DQG
RQH�IRU�DIWHU�������JDLQHG�WKH�PRVW�PDUNV
IRU�WKLV�TXHVWLRQ��9HU\�IHZ�FDQGLGDWHV
UHFRJQLVHG�WKDW�OLPLWLQJ�IDFWRUV�ZHUH
LQYROYHG�
$�JRRG�QXPEHU�RI�FDQGLGDWHV�UHFRJQLVHG
WKDW�WKH�SRSXODWLRQ�LQFUHDVH�ZDV�GXH�WR�DQ
DEXQGDQFH�RI�IRRG��HQRXJK�VSDFH��HQRXJK
PDWHV�RU�OHVV�SUHGDWLRQ�RU�OHVV�KXQWLQJ�
6RPH�FDQGLGDWHV�GLGQڮW�PHQWLRQ�WKH
SRSXODWLRQ�DW�DOO�RU�PHQWLRQHG�WKH�VL]H�RI
WKH�HON��DQG�QRW�WKH�HON�SRSXODWLRQ��*HQHUDO
UHIHUHQFHV�WR�SRSXODWLRQ�EHLQJ�DIIHFWHG
ZRXOGQ
W�JDLQ�PDUNV�KHUH�DV�LW�ZDV
VSHFLILFDOO\�IRU�D�UHDVRQ�OLQNLQJ�LW�WR�DQ
LQFUHDVH�LQ�SRSXODWLRQ�

$�PLQRULW\�RI�FDQGLGDWHV�PHQWLRQHG�WKH
FDUU\LQJ�FDSDFLW\�EHLQJ�UHDFKHG�EHIRUH
�����EXW�VRPHWLPHV�LW�ZDV�QRW�DOZD\V
DZDUGHG�GXH�WR�LW�EHLQJ�UHIHUUHG�WR�DIWHU
�����
:KHQ�FDQGLGDWHV�XVHG�WKH�SURSHU�WHUPV�RI
LQWUDVSHFLILF�DQG�LQWHUVSHFLILF�FRPSHWLWLRQ
RU�GHVFULEHG�WKHP�FRUUHFWO\�WKH\�RIWHQ
PLVVHG�WKH�PDUNV�E\�QRW�JLYLQJ�D�QDPHG
UHVRXUFH�RU�OLQNLQJ�LW�ZLWK�SRSXODWLRQ�VL]H�
UDWKHU�WKDQ�D�QDPHG�UHVRXUFH�

0DQ\�FDQGLGDWHV�JDLQHG�WKH�PDUN�IRU
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GLVHDVH�DIIHFWLQJ�SRSXODWLRQ�VL]H�EXW
VRPHWLPHV�GLGQ
W�OLQN�LW�ZLWK�D�GHFUHDVH�RU
GLS�LQ�SRSXODWLRQ�VL]H�

7KH�OLQN�WKDW�DQ\�GHFUHDVH�EHIRUH�����
ZDV�QRW�GXH�WR�WKH�ZROYHV�DV�QRQH�ZHUH
SUHVHQW�ZDV�UDUHO\�DZDUGHG��EXW�WKH
PDMRULW\�RI�FDQGLGDWHV�PHQWLRQHG�WKDW�DIWHU
�����WKHUH�ZDV�D�GHFUHDVH�LQ�HON
SRSXODWLRQ�DQG�LW�ZDV�OLNHO\�GXH�WR�WKH
ZROYHV��7KLV�RIWHQ�WULJJHUHG�WKH�4:&�PDUN
EHLQJ�DZDUGHG��9HU\�RFFDVLRQDOO\
FDQGLGDWHV�PHQWLRQHG�WKH�LGHD�WKDW�WKH
HIIHFW�RI�ZROYHV�RQ�SRSXODWLRQ�PD\�EH
GHEDWDEOH�

7KHUH�ZHUH�D�QXPEHU�RI�FDQGLGDWHV�ZKR
ZURWH�DERXW�(OP�WUHHV�RU�(ON�WUHHV�DQG�QRW
(ON��,Q�VRPH�FDVHV��FDQGLGDWHV�ZHQW�LQWR
GHWDLO�RI�SKRWRV\QWKHVLV�DQG�PLQHUDO�LRQV�LQ
WKH�VRLO��VKRZLQJ�D�FRPSOHWH
PLVXQGHUVWDQGLQJ�RI�WKH�TXHVWLRQ�DVNHG�
DQG�UHODWLQJ�LW�WR�D�TXHVWLRQ�DVNHG�DERXW
(OP�WUHHV�LQ�D�SUHYLRXV�SDSHU�
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LL UH�LQWURGXFWLRQ�RI�ZROYHV�LV�FRQVHUYDWLRQ
EHFDXVH

�UHVWRULQJ�WKH�HFRV\VWHP��WR�LWV�RULJLQDO
IRUP�
RU
PDLQWDLQV�ELRGLYHUVLW\�

�KHOSV�WKH��JOREDO��ZROI�SRSXODWLRQ�

�DFWLYH���G\QDPLF���VXVWDLQDEOH�
PDQDJHPHQW���PDLQWHQDQFH�

�SUHYHQWV�RYHU�SRSXODWLRQ�E\�WKH�HON�

�SUHYHQWV�RYHU�JUD]LQJ
RU
GDPDJH�WR��KDELWDW���HFRV\VWHP�

��PD[

$&&(37�FRQWUROV��LQFUHDVHV��ELRGLYHUVLW\

$&&(37�ZROYHV�GR�QRW�EHFRPH�H[WLQFW��
LQFUHDVH�LQ�QXPEHU

�03��DQG �ڕ\FWLYHO\�PDLQWDLQV�ELRGLYHUVLW$ڔ
�

$&&(37�ZROYHV��OLPLW���FRQWURO��HON
SRSXODWLRQ�RU�ODFN�RI�ZROYHV�FDXVHV�HON
SRSXODWLRQ�WR�JURZ

$&&(37�LI�ZROYHV�DEVHQW��HON�ZRXOG
GDPDJH�KDELWDW���RWKHU�VSHFLHV�PD\
EHFRPH�H[WLQFW

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�JHQHUDOO\�D�ZHOO�DQVZHUHG
TXHVWLRQ�ZLWK�UHIHUHQFHV�WR�PDLQWDLQLQJ�RU
LQFUHDVLQJ�ELRGLYHUVLW\�DQG�WKH�LGHD�RI
FRQVHUYLQJ�WKH�ZROI�DV�D�VSHFLHV��JDLQLQJ
WZR�PDUNV��2QO\�D�IHZ�DQVZHUV�LQFOXGHG
UHIHUHQFH�WR�ELRORJLFDO�FRQWURO�RI�WKH�HON
SRSXODWLRQ��ZKLFK�LI�XQFRQWUROOHG�ZRXOG
UHVXOW�LQ�GDPDJH�WR�WKH�HFRV\VWHP�E\
RYHUJUD]LQJ��$�ODFN�RI�NH\�WHUPV
�HFRV\VWHP���PDQDJHPHQW���PDLQWHQDQFH�
VWRSSHG�VRPH�FDQGLGDWHV�IURP�JHWWLQJ�ERWK
PDUNV�DQG�VHYHUDO�FDQGLGDWHV�XVHG�WKH
ZRUG�
FRQVHUYDWLRQ
�LQ�WKHLU�DQVZHU��GHVSLWH
LW�EHLQJ�LQ�WKH�VWHP�RI�WKH�TXHVWLRQ�

&RPPRQ�PLVWDNHV�ZHUH�WR�IRFXV�WKH�ZKROH
DQVZHU�RQ�MXVW�LQFUHDVLQJ�ELRGLYHUVLW\�RU
KHOSLQJ�WKH�ZROI�SRSXODWLRQ��ZLWKRXW�PDNLQJ
D�VHFRQG�SRLQW�IRU�WKH�RWKHU�PDUN��RU�WR
JLYH�D�JHQHUDO�GHILQLWLRQ�RI�FRQVHUYDWLRQ
ZLWKRXW�UHODWLQJ�LW�WR�WKH�TXHVWLRQ�DVNHG�

7RWDO ��
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�� &��� �

7RWDO �

�� %��� �

7RWDO �
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�� D 3OHDVH�UHIHU�WR�WKH�PDUNLQJ�LQVWUXFWLRQV
RQ�SDJH���RI�WKLV�PDUN�VFKHPH�IRU
JXLGDQFH�RQ�KRZ�WR�PDUN�WKLV�TXHVWLRQ�
,Q�VXPPDU\�
5HDG�WKURXJK�WKH�ZKROH�DQVZHU���%H
SUHSDUHG�WR�UHFRJQLVH�DQG�FUHGLW
XQH[SHFWHG�DSSURDFKHV�ZKHUH�WKH\�VKRZ
UHOHYDQFH��
8VLQJ�Dڔ�EHVW�ILWڕ�DSSURDFK�EDVHG�RQ�WKH
VFLHQFH�FRQWHQW�RI�WKH�DQVZHU��ILUVW�GHFLGH
ZKLFK�RI�WKH�OHYHO�GHVFULSWRUV��/HYHO����
/HYHO���RU�/HYHO����EHVW�GHVFULEHV�WKH
RYHUDOO�TXDOLW\�RI�WKH�DQVZHU�
7KHQ�DZDUG�WKH�KLJKHU�RU�ORZHU�PDUN�ZLWKLQ
WKH�OHYHO��DFFRUGLQJ�WR�WKH�
&RPPXQLFDWLRQ�6WDWHPHQW��VKRZQ�LQ
LWDOLFV��

DZDUG�WKH�KLJKHU�PDUN�ZKHUH�WKH
&RPPXQLFDWLRQ�6WDWHPHQW�KDV
EHHQ�PHW�
DZDUG�WKH�ORZHU�PDUN�ZKHUH
DVSHFWV�RI�WKH�&RPPXQLFDWLRQ
6WDWHPHQW�KDYH�EHHQ�PLVVHG�

7KH�VFLHQFH�FRQWHQW�GHWHUPLQHV�WKH
OHYHO�
7KH�&RPPXQLFDWLRQ�6WDWHPHQW
GHWHUPLQHV�WKH�PDUN�ZLWKLQ�D�OHYHO�
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/HYHO����ڏ���PDUNV�
$�JRRG�UDQJH�RI�H[SODQDWLRQV�DUH�SURYLGHG�
7KH�H[SODQDWLRQV�FOHDUO\�LQGLFDWH�KRZ�WKH
GHFUHDVH�LQ�ELRGLYHUVLW\�LV�FDXVHG�

7KH�H[SODQDWLRQV�DUH�FOHDUO\�OLQNHG�WR�WKH
IDFWRU�FRQVLGHUHG��7KHUH�LV�D�ORJLFDO
VWUXFWXUH�DQG�XVH�RI�VFLHQWLILF�WHUPLQRORJ\
LV�DW�DQ�DSSURSULDWH�OHYHO��$OO�WKH
LQIRUPDWLRQ�SUHVHQWHG�LV�UHOHYDQW�DQG
IRUPV�D�FRQWLQXRXV�QDUUDWLYH�

/HYHO����ڏ���PDUNV�
6RPH�H[SODQDWLRQV�DUH�SURYLGHG��7KH
H[SODQDWLRQV�GR�QRW�DOZD\V�FOHDUO\�VKRZ
KRZ�WKH�GHFUHDVH�LQ�ELRGLYHUVLW\�LV�FDXVHG�

7KH�H[SODQDWLRQV�DUH�QRW�DOZD\V�FOHDUO\
OLQNHG�FRUUHFWO\�WR�WKH�DSSOLFDEOH�IDFWRU�
7KHUH�LV�VRPH�VWUXFWXUH�DQG�XVH�RI
DSSURSULDWH�VFLHQWLILF�WHUPLQRORJ\��7KH
LQIRUPDWLRQ�SUHVHQWHG�LV�PRVWO\�UHOHYDQW�

/HYHO����ڏ���PDUNV�
$�OLPLWHG�QXPEHU�RI�H[SODQDWLRQV�DUH
SURYLGHG��7KH�H[SODQDWLRQV�GR�QRW�FOHDUO\
VKRZ�KRZ�WKH�GHFUHDVH�LQ�ELRGLYHUVLW\�LV
FDXVHG�

7KHUH�LV�VRPH�VWUXFWXUH�WR�WKH�DQVZHU��7KH
H[SODQDWLRQV�WKRXJK�EDVLF�DUH�OLQNHG�WR�WKH
DSSOLFDEOH�IDFWRU�

��PDUNV
1R�UHVSRQVH�RU�QR�UHVSRQVH�ZRUWK\�RI
FUHGLW�

0D[�� ,QGLFDWLYH�VFLHQWLILF�SRLQWV�PD\�LQFOXGH�
+XPDQ�SRSXODWLRQ�JURZWK�

1HHG�IRU�PRUH�DJULFXOWXUDO�ODQG��
KRXVLQJ
'HVWUR\V�KDELWDWV
0RUH�ZDVWH�SURGXFHG
0RUH�SROOXWLRQ�SURGXFHG
'DPDJLQJ�HFRV\VWHPV
6SHFLILF�H[DPSOH�SURYLGHG

$JULFXOWXUH�

$JULFXOWXUDO�ODQG�KDV�PRQRFXOWXUH��
ORZHU�ELRGLYHUVLW\
/RVV�RI�ROGHU���ZLOG�W\SH�VWUDLQV
5HGXFHG�JHQHWLF�GLYHUVLW\
6XEMHFW�WR�GLVHDVH
,QDELOLW\�WR�DGDSW�WR�FKDQJLQJ
FRQGLWLRQV
$OWHULQJ�KDELWDWV
6SHFLILF�H[DPSOH�SURYLGHG�VXFK�DV
GUDLQLQJ�RI�ZHWODQGV�UHGXFHV�KDELWDW
GLYHUVLW\
3HVWLFLGH�XVH
8VH�RI�IHUWLOLVHU
1LWUDWH�SROOXWLRQ
(XWURSKLFDWLRQ

&OLPDWH�FKDQJH�

:DUPHU���GULHU�FOLPDWH
0RGHUQ�VWUDLQV�VSHFLHV�QRW�DGDSWHG
0LJUDWLRQ�PD\�QRW�EH�SRVVLEOH
5LVH�LQ�VHD�OHYHO�UHGXFHV�ODQG�DUHD
0RUH�IUHTXHQW�IORRGLQJ�DIIHFWV
WHUUHVWULDO�HFRV\VWHPV

E L KDYH�VLJQLILFDQW�HIIHFW�RQ�HFRV\VWHP�

PDQ\�RWKHU�VSHFLHV�UHO\�RQ�DFWLYLW\�RI
EHDYHUV���

�
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LL FUHDWHG�GDPV
IORRGHG�DUHDV�XSVWUHDP���UHGXFHG�IORZ�UDWH
GRZQVWUHDP�FUHDWLQJ�VWLOO���VORZ�PRYLQJ
ZDWHU�IRU�DTXDWLF�VSHFLHV�

IHOOHG�WUHHV
RSHQHG�XS�WUHH�FDQRS\�DOORZLQJ�OLJKW�WR
JURXQG�OHYHO�

EXLOW�ORGJHV
FUHDWHV�VKHOWHUHG�KDELWDW�IRU�LQVHFW�VSHFLHV
��EHDYHU�SDUDVLWHV�

0D[�� $//2:�DQ\�RWKHU�YDOLG�SRLQW

LLL HFRWRXULVP���HGXFDWLRQ���VFLHQWLILF�VWXG\�
ZDWHU�TXDOLW\�LPSURYHG�DV�VLOW�LV�KHOG�EDFN
E\�GDPV��

0D[��

F VSHFLHV�GLYHUVLW\�ZLOO�ULVH�DV�PRUH�VSHFLHV
OLYH�LQ�WKH�QHZ�KDELWDWV�
JHQHWLF�GLYHUVLW\�ZLOO�LQFUHDVH�DV�VSHFLHV
KDYH�D�ZLGHU�UDQJH�RI�FRQGLWLRQV�LQ�ZKLFK
WR�OLYH����

�

G ORVV�RI�IDUPODQG�GXH�WR�IORRGLQJ��

VWUHQJWK�RI�DUJXPHQW�GHSHQGV�RQ�DUHD
DIIHFWHG��

�SUREDEO\��QRW�D�VWURQJ�DUJXPHQW�DV
UHODWLYHO\�VPDOO�DUHDV�DIIHFWHG�

WUHHV�FXW�GRZQ�

�RI�FRQFHUQ�WR�IRUHVWHUV��OLNHO\�WR�RFFXU�RQO\
LQ�DUHD�QHDU�ZDWHUڏ��VR�QRW�D�VWURQJ
DUJXPHQW��
GDPDJH�WR�ULYHU�EDQN�QHHGLQJ�FRVWO\
UHSDLUV��
FRVW�VKRXOG�EH�VKDUHG�E\�DOO�ZKR�EHQHILW
�LQFOXGLQJ�WKRVH�GRZQVWUHDP��VR�QRW�D
VWURQJ�DUJXPHQW���
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4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH
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