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�� )LJ������VKRZV�WKH�VKDSHV�RI�DQ�HQ]\PH�PROHFXOH��LWV�VXEVWUDWH�DQG�WKH�PROHFXOHV�RI�WKUHH�VXEVWDQFHV��3��4
DQG�5�
(DFK�VXEVWDQFH�FRXOG�ELQG�HLWKHU�WR�WKH�HQ]\PH�RU�WR�WKH�VXEVWUDWH�WR�FDXVH�DQ�HIIHFW�

)RXU�WXEHV�ZHUH�VHW�XS�

7KH�FRQWURO�FRQWDLQHG�HQ]\PH�DQG�VXEVWUDWH�RQO\
7XEH�3�FRQWDLQHG�HQ]\PH��VXEVWUDWH�DQG�VXEVWDQFH�3
7XEH�4�FRQWDLQHG�HQ]\PH��VXEVWUDWH�DQG�VXEVWDQFH�4
7XEH�5�FRQWDLQHG�HQ]\PH��VXEVWUDWH�DQG�VXEVWDQFH�5�

:KLFK�RSWLRQ�GHVFULEHV�WKH�PRVW�OLNHO\�HIIHFW�RQ�WKH�UDWH�RI�UHDFWLRQ�LQ�HDFK�WXEH�FRPSDUHG�ZLWK�WKH�FRQWURO"

7XEH�3 7XEH�4 7XEH�5

$ LQFUHDVHG QR�HIIHFW QR�HIIHFW

% GHFUHDVHG QR�HIIHFW GHFUHDVHG

& GHFUHDVHG QR�HIIHFW QR�HIIHFW

' GHFUHDVHG GHFUHDVHG QR�HIIHFW

<RXU�DQVZHU�
>�@

�� :KLFK�RI�WKH�IROORZLQJ�IDFWRUV�GRHV�QRW�DIIHFW�WKH�VKDSH�RI�WKH�DFWLYH�VLWH�RI�DQ�HQ]\PH"

$ D�GURS�LQ�WHPSHUDWXUH
% QRQ�FRPSHWLWLYH�LQKLELWRU
& D�FKDQJH�LQ�S+
' ELQGLQJ�RI�VXEVWUDWH

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� (Q]\PHV�DUH�FDSDEOH�RI�DIIHFWLQJ�WKH�PHWDEROLVP�DQG�VWUXFWXUH�RI�ZKROH�RUJDQLVPV��:KLFK�RI�WKH�IROORZLQJ
HQ]\PHV�ZLOO�KDYH�WKH�JUHDWHVW�HIIHFW�RQ�WKH�GHYHORSPHQW�RI�DQ�RUJDQLVP�DV�D�ZKROH"

$ 0HWK\OWUDQVIHUDVH��DGGV�PHWK\O�JURXSV�WR�'1$�DOORZLQJ�JHQHV�WR�EH�VZLWFKHG�RQ�RU�RII�
% 5HYHUVH�WUDQVFULSWDVH��JHQHUDWHV�FRPSOHPHQWDU\�'1$�IURP�DQ�51$�WHPSODWH�
& 'HR[\ULERQXFOHDVH��GLJHVWV�IUHH�'1$�PROHFXOHV�RXWVLGH�RI�WKH�QXFOHXV�
' 7HORPHUDVH��OHQJWKHQV�HQGV�RI�FKURPRVRPHV�E\�DGGLQJ�'1$�VHTXHQFHV��SUHYHQWLQJ�WKHP�IURP�EHLQJ

GHJUDGHG�

<RXU�DQVZHU�
>�@

�� =LQF�LRQV�DUH�QHFHVVDU\�IRU�WKH�HQ]\PH�FDUERQLF�DQK\GUDVH�WR�ZRUN�

:KLFK�VWDWHPHQW�FRUUHFWO\�GHVFULEHV�WKH�QDWXUH�DQG�IXQFWLRQ�RI�]LQF�LRQV�LQ�WKHLU�LQWHUDFWLRQ�ZLWK�FDUERQLF
DQK\GUDVH"�

$ LQRUJDQLF�LRQV�DQG�FRHQ]\PHV
% YLWDPLQV�DQG�SURVWKHWLF�JURXSV
& LQRUJDQLF�LRQV�DQG�SURVWKHWLF�JURXSV
' YLWDPLQV�DQG�FRHQ]\PHV

<RXU�DQVZHU�

>�@
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�� $�JURXS�RI�VWXGHQWV�PRQLWRUHG�WKH�VXEVWUDWH�FRQFHQWUDWLRQ�GXULQJ�DQ�HQ]\PH�FRQWUROOHG�UHDFWLRQ�

6HOHFW�WKH�JUDSK�WKDW�FRUUHFWO\�VKRZV�KRZ�WKH�VXEVWUDWH�FRQFHQWUDWLRQ�FKDQJHV�GXULQJ�WKH�FRXUVH�RI�WKH�UHDFWLRQ�

<RXU�DQVZHU�

>�@
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�� $�FKHPLFDO�SURGXFHG�E\�D�PHWDEROLF�SDWKZD\�ELQGV�WR�WKH�LQLWLDO�HQ]\PH�LQ�WKH�SDWKZD\��7KH�FKHPLFDO�ELQGV�WR
WKH�HQ]\PH�DW�D�VLWH�DZD\�IURP�WKH�DFWLYH�VLWH�DQG�LQKLELWV�WKH�HQ]\PH�DFWLRQ�

:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�DERXW�WKH�PRGH�RI�DFWLRQ�RI�WKH�FKHPLFDO�LV���DUH�FRUUHFW"

6WDWHPHQW��� ,W�LV�DQ�HQG�SURGXFW�LQKLELWRU�
6WDWHPHQW��� ,W�LV�D�FRPSHWLWLYH�LQKLELWRU�
6WDWHPHQW��� ,W�ELQGV�WR�WKH�DOORVWHULF�VLWH�RI�WKH�HQ]\PH�
�

$ �����DQG��
% 2QO\���DQG��
& 2QO\���DQG��
' 2QO\��

<RXU�DQVZHU�

>�@

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


�� 7KH�FRQFHSW�RI�PROHFXOHV�ZLWK�FRPSOHPHQWDU\�VKDSHV�FDQ�EH�XVHG�WR�H[SODLQ�PDQ\�SURFHVVHV�LQ�OLYLQJ�WKLQJV�

&RPSOHWH�WKH�IROORZLQJ�SDVVDJH�DERXW�WKH�PHFKDQLVP�RI�HQ]\PH�DFWLRQ�

(Q]\PHV�DUH�SURWHLQV�ZKLFK�VSHHG�XS�WKH�UDWH�RI�ELRORJLFDO�UHDFWLRQV��7KH\�IRUP�DQ

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��E\�ELQGLQJ�WR�WKHLU�VXEVWUDWH�DW�D�VLWH�NQRZQ�DV�WKH

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����7KLV�VLWH�KDV�D�VSHFLILF�VKDSH�FUHDWHG�E\�WKH

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��VWUXFWXUH�RI�WKH�SURWHLQ�PROHFXOH��7KLV�PHDQV�WKDW

HDFK�HQ]\PH�FDQ�ELQG�WR�RQO\�RQH�W\SH�RI�VXEVWUDWH�PROHFXOH�

7KLV�LV�H[SODLQHG�E\�WKH�ORFN�DQG�NH\�K\SRWKHVLV��,Q�DQ�DOWHUQDWLYH�K\SRWKHVLV��WKH�ELQGLQJ�VLWH

FKDQJHV�VKDSH�WR�ILW�PRUH�FORVHO\�DURXQG�WKH�VXEVWUDWH�PROHFXOH��7KLV�LV�FDOOHG�WKH

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��K\SRWKHVLV��7KLV�K\SRWKHVLV�FDQ�KHOS�WR�H[SODLQ

KRZ�HQ]\PHV�HQDEOH�UHDFWLRQV�WR�RFFXU�DW�ORZHU�WHPSHUDWXUHV�E\�UHGXFLQJ�WKH

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��UHTXLUHG�IRU�WKH�UHDFWLRQ�WR�RFFXU�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� &LWUDWH�V\QWKDVH�FDWDO\VHV�WKH�FRQYHUVLRQ�RI�R[DORDFHWDWH�LQWR�FLWULF�DFLG�LQ�WKH�.UHEV�F\FOH��,W�H[KLELWV�SURGXFW
LQKLELWLRQ�

:KLFK�RI�WKH�IROORZLQJ�LV�WKH�FRUUHFW�GHVFULSWLRQ�RI�FLWUDWH�V\QWKDVH"

7\SH�RI�UHVSLUDWLRQ�LQYROYHG
LQ

/RFDWLRQ�RI�HQ]\PH ,QKLELWRU

$ DQDHURELF F\WRSODVP FLWULF�DFLG

% DHURELF PLWRFKRQGULD FLWULF�DFLG

& DHURELF PLWRFKRQGULD R[DORDFHWDWH

' DQDHURELF F\WRSODVP R[DORDFHWDWH

<RXU�DQVZHU����
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� /LYHU�FHOOV�KDYH�D�KLJK�PHWDEROLF�UDWH��+\GURJHQ�SHUR[LGH�LV�D�PHWDEROLF�SURGXFW�SURGXFHG�LQ�VLJQLILFDQW
TXDQWLWLHV�LQ�OLYHU�FHOOV��,W�QHHGV�WR�EH�UHPRYHG�LQ�RUGHU�WR�SUHYHQW�VHULRXV�GDPDJH�WR�WKH�OLYHU�FHOOV�

+\GURJHQ�SHUR[LGH�LV�GHWR[LILHG�E\�WKH�HQ]\PH�FDWDODVH�

�+�2����+�2���2�

&DWDODVH�KDV�D�YHU\�KLJK�WXUQRYHU�QXPEHU��$�VLQJOH�FDWDODVH�PROHFXOH�FDQ�FDWDO\VH�WKH�EUHDNGRZQ�RI
DSSUR[LPDWHO\���PLOOLRQ�K\GURJHQ�SHUR[LGH�PROHFXOHV�HYHU\�PLQXWH��&DWDODVH�LV�IRXQG�LQ�SHUR[LVRPHV�LQVLGH�WKH
OLYHU�FHOOV��3HUR[LVRPHV�DUH�RUJDQHOOHV�VXUURXQGHG�E\�D�VLQJOH�PHPEUDQH�

7KH�DFWLYLW\�RI�FDWDODVH�ZDV�LQYHVWLJDWHG�LQ�D�ODERUDWRU\��XVLQJ�FKRSSHG�OLYHU�WLVVXH�DQG�GLOXWH�K\GURJHQ
SHUR[LGH��:KHQ�WKH�FKRSSHG�OLYHU�ZDV�DGGHG�WR�WKH�K\GURJHQ�SHUR[LGH�ODUJH�TXDQWLWLHV�RI�IURWK�DV�EXEEOHV�RI
R[\JHQ�ZHUH�SURGXFHG�LQ�WKH�OLTXLG�

)LJ�������VKRZV�WKH�HIIHFW�RI�LQFUHDVLQJ�HQ]\PH�FRQFHQWUDWLRQ�RQ�WKH�UDWH�RI�WKH�UHDFWLRQ�

�L� ,GHQWLI\�WZR�YDULDEOHV�WKDW�ZRXOG�QHHG�WR�EH�FRQWUROOHG�LQ�WKLV�ODERUDWRU\�LQYHVWLJDWLRQ�

�

�
>�@

�LL� +RZ�FRXOG�\RX�FRQWURO�RQH�RI�WKH�YDULDEOHV�WKDW�\RX�LGHQWLILHG�LQ��L��LQ�WKH�ODERUDWRU\�LQYHVWLJDWLRQ"

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

�LLL� 
�8VLQJ�WKH�LQIRUPDWLRQ��GHGXFH�ZK\�DQG�KRZ�FDWDODVH�DFWLYLW\�LV�UHJXODWHG�LQVLGH�WKH�OLYHU�FHOOV�

>�@
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��� 7HPSHUDWXUH�LV�YHU\�LPSRUWDQW�LQ�GHWHUPLQLQJ�D�SODQW
V�DELOLW\�WR�SKRWRV\QWKHVLVH�HIIHFWLYHO\�
7HPSHUDWXUH�VWUHVV�LV�EHFRPLQJ�RI�JUHDW�FRQFHUQ�WR�SODQW�SK\VLRORJLVWV�EHFDXVH�RI�FOLPDWH�FKDQJH�

+LJK�WHPSHUDWXUH��+7��VWUHVV�LV�GHILQHG�DV�WKH�ULVH�LQ�WHPSHUDWXUH�WKDW�LV�VXIILFLHQW�WR�FDXVH�LUUHYHUVLEOH
GDPDJH�WR�SODQW�JURZWK�DQG�GHYHORSPHQW�

6RPH�RI�WKH�VWUHVV�HIIHFWV�RI�WHPSHUDWXUH�KDYH�EHHQ�UHFRUGHG�LQ�YDULRXV�SODQWV�DQG�DUH�RXWOLQHG�LQ�7DEOH������

7HPSHUDWXUH (IIHFW

0RGHUDWH�+7�VWUHVV +HDW�LQGXFHG�GHDFWLYDWLRQ�RI�5X%LV&2
1R�FKDQJH�LQ�FKORURSK\OO�IOXRUHVFHQFH�LQ�36,,
5HGXFWLRQ�LQ�VWRPDWDO�DSHUWXUH

6HYHUH�+7�VWUHVV 'HFUHDVH�LQ�FKORURSK\OO�FRQWHQW�DV�D�UHVXOW�RI�SKRWRGHWHULRUDWLRQ
&KDQJHV�LQ�WKH�XOWUDVWUXFWXUH�RI�WKH�FKORURSODVW

7DEOH�����
�

�L� $VVHVV�WKH�LPSDFW�RI�PRGHUDWH�+7�VWUHVV�RQ�WKH�SURFHVV�RI�SKRWRV\QWKHVLV�

>�@

�LL� 6XJJHVW�WZR�ZD\V�LQ�ZKLFK�WKH�XOWUDVWUXFWXUH�RI�WKH�FKORURSODVW�FDQ�EH�DOWHUHG�E\�KLJK�WHPSHUDWXUHV�

)RU�HDFK�VXJJHVWLRQ��H[SODLQ�WKH�HIIHFW�WKDW�LW�ZLOO�KDYH�RQ�SKRWRV\QWKHVLV�

6XJJHVWLRQ

([SODQDWLRQ

6XJJHVWLRQ

([SODQDWLRQ
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��� +HOLDPSKRUD��VKRZQ�LQ�)LJ��������LV�D�JHQXV�RI�FDUQLYRURXV�SODQW��,WV�OHDYHV�DUH�DGDSWHG�WR�IRUP�ZDWHU�ILOOHG�WUDSV
IRU�LQVHFWV��7KH�LQVHFWV�DUH�DWWUDFWHG�E\�QHFWDU��WKHQ�IDOO�LQWR�WKH�WUDSV�DQG�GURZQ��7KH�SODQWV�GLJHVW�WKH�LQVHFWV
DQG�DEVRUE�WKH�PLQHUDO�LRQV�SURGXFHG��7KLV�DOORZV�+HOLDPSKRUD�WR�VXUYLYH�LQ�VRLOV�ZLWK�ORZ�PLQHUDO�FRQWHQW�

(Q]\PHV�GLJHVW�LQVHFWV�WKDW�IDOO�LQWR�+HOLDPSKRUD�WUDSV�

,V�WKH�PRGH�RI�DFWLRQ�RI�WKHVH�HQ]\PHV�H[WUDFHOOXODU�RU�LQWUDFHOOXODU"�([SODLQ�\RXU�DQVZHU�

>�@
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��� 5HVSLUDWLRQ�LV�DQ�LPSRUWDQW�PHWDEROLF�SURFHVV�WKDW�WDNHV�SODFH�LQ�DOO�OLYLQJ�FHOOV�

7KH�EODFN�ZLGRZ�VSLGHU��/DWURGHFWXV�KHVSHUXV��SDUDO\VHV�DQG�NLOOV�LWV�SUH\�ZLWK�YHQRP�
7KH�YHQRP�FRQWDLQV�D�WR[LQ�NQRZQ�DV�ODWURWR[LQ��,I�D�KXPDQ�LV�ELWWHQ��WKLV�WR[LQ�FDQ�FDXVH�VHULRXV�KDUP�E\
GDPDJLQJ�KHDUW�WLVVXH��/DWURWR[LQ�FDXVHV�LQIOX[�RI�&D���LRQV��ZKLFK�GLVUXSWV�QRUPDO�FHOO�IXQFWLRQ��LQFOXGLQJ
UHVSLUDWLRQ�

$Q�LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�LQWR�WKH�HIIHFW�RI�ODWURWR[LQ�RQ�DHURELF�UHVSLUDWLRQ�LQ�KXPDQV�

7KH�UDWH�RI�DFWLYLW\�RI�PDODWH�GHK\GURJHQDVH��D�PLWRFKRQGULDO�HQ]\PH�LQYROYHG�LQ�DHURELF�UHVSLUDWLRQ��ZDV
DQDO\VHG�DW�GLIIHUHQW�VXEVWUDWH�FRQFHQWUDWLRQV��7KH�VXEVWUDWH�FRQFHQWUDWLRQV�XVHG�ZHUH�ZLWKLQ�WKH�QRUPDO�UDQJH
IRU�D�OLYLQJ�FHOO�

7KH�GDWD�LV�VKRZQ�LQ�7DEOH�������
&RQFHQWUDWLRQ�RI�PDODWH

�PPRO�GP���
5DWH�RI�UHDFWLRQ�RI�PDODWH

GHK\GURJHQDVH
�PPRO�GP���V���

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

�

�L� 8VH�WKH�VSDFH�SURYLGHG�WR�SORW�D�VXLWDEOH�JUDSK�RI�WKHVH�GDWD�

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

�LL� &DOFXODWH�WKH�PHDQ�LQFUHDVH�LQ�PDODWH�GHK\GURJHQDVH�DFWLYLW\�IRU�HYHU\���PPRO�GP෹��LQFUHDVH�LQ�PDODWH

FRQFHQWUDWLRQ�EHWZHHQ�����DQG������PPRO�GP෹��

*LYH�\RXU�DQVZHU�WR�WZR�VLJQLILFDQW�ILJXUHV�

6KRZ�\RXU�ZRUNLQJ�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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$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� 7KH�QRUPDO�PD[LPXP�UDWH�RI�PDODWH�GHK\GURJHQDVH�DFWLYLW\�LV�����PPRO�GP෹��V෹��

7KH�GDWD�LQ�7DEOH�������RQ�WKH�,QVHUW��ZHUH�REWDLQHG�LQ�WKH�SUHVHQFH�RI�ODWURWR[LQ�

:KDW�FDQ�EH�GHGXFHG�IURP�WKHVH�UHVXOWV�DERXW�ODWURWR[LQ
V�PRGH�RI�DFWLRQ�DV�D�SRLVRQ"�-XVWLI\�\RXU�DQVZHU�

>�@
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��� 6RGLXP�LRQV�DQG�JOXFRVH�DUH�ERWK�UHDEVRUEHG�LQWR�WKH�EORRG�IURP�SUR[LPDO�FRQYROXWHG�WXEXOHV��3&7V��LQ�WKH
NLGQH\��
�

�L� $�VWXGHQW�GHVLJQHG�DQ�H[SHULPHQW�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�WHPSHUDWXUH�RQ�WKH�UDWH�RI�JOXFRVH�GLIIXVLRQ
WKURXJK�GLDO\VLV�WXELQJ�

6WDWH�WZR�IDFWRUV�WKDW�ZRXOG�QHHG�WR�EH�FRQWUROOHG�LQ�WKLV�H[SHULPHQW�

�

�

>�@

�LL� 'HVFULEH�WKH�VWUXFWXUDO�GLIIHUHQFH�EHWZHHQ�DOSKD�DQG�EHWD�JOXFRVH�PROHFXOHV�

>�@

�LLL� 6XOWKLDPH�LV�D�GUXJ�WKDW�LQKLELWV�WKH�HQ]\PH�FDUERQLF�DQK\GUDVH�

)LJ������VKRZV�WKH�UROH�RI�FDUERQLF�DQK\GUDVH�LQ�WKH�3&7�RI�WKH�NLGQH\�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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8VLQJ�WKH�LQIRUPDWLRQ�LQ�)LJ�������ZKDW�FDQ�\RX�FRQFOXGH�DERXW�WKH�OLNHO\�HIIHFW�RI�VXOWKLDPH�RQ�WKH
UHDEVRUSWLRQ�RI�VRGLXP�LRQV�LQ�WKH�3&7"

>�@
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��� 7LVVXH�WUDFHV�IURP�D�FULPH�VFHQH�RIWHQ�QHHG�WR�EH�LGHQWLILHG��'1$�IURP�WKH�WLVVXH�LV�ಪDPSOLILHGಫ�E\�WKH
SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��WR�JHW�VDPSOHV�ODUJH�HQRXJK�IRU�IXUWKHU�DQDO\VLV�

0RGHUQ�3&5�WHFKQLTXH�XVHV�'1$�SRO\PHUDVH�IURP�WKH�EDFWHULXP�7KHUPXV�DTXDWLFXV��:K\�LV�WKLV�HQ]\PH
FKRVHQ"

>�@
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���D�� 7KH�VWXGHQW�FRQGXFWHG�D�IXUWKHU�LQYHVWLJDWLRQ�XVLQJ�WKH�VDPH�HQ]\PH�DQG�VXEVWUDWH��

$�UDQJH�RI�VXEVWUDWH�FRQFHQWUDWLRQV�ZDV�XVHG�
7KH�LQYHVWLJDWLRQ�ZDV�UHSHDWHG�LQ�WKH�SUHVHQFH�RI�DQ�LQKLELWRU�RI�DP\ODVH�DFWLYLW\�H[WUDFWHG�IURP�NLGQH\
EHDQV�

)LJ������VKRZV�D�VNHWFK�RI�WKH�VWXGHQW
V�UHVXOWV�

�L� ([SODLQ�WKH�PHFKDQLVP�E\�ZKLFK�WKH�H[WUDFW�IURP�WKH�NLGQH\�EHDQ�LQKLELWHG�WKH�DP\ODVH�

>�@

�LL� :KDW�HYLGHQFH�IURP�WKH�JUDSK�VXSSRUWV�\RXU�DQVZHU�WR�SDUW��L�"

>�@
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���E�� $P\ODVH�LV�DQ�HQ]\PH�WKDW�EUHDNV�GRZQ�VWDUFK�LQWR�PDOWRVH�

$�VWXGHQW�LQYHVWLJDWHG�WKH�EUHDNGRZQ�RI�VWDUFK�LQWR�PDOWRVH��7KH�UHVXOWV�DUH�VKRZQ�LQ�)LJ������

�

�L� &DOFXODWH�WKH�UDWH�RI�PDOWRVH�SURGXFWLRQ�RYHU�WKH�ILUVW����V�

6KRZ�\RXU�ZRUNLQJ�DQG�XVH�DSSURSULDWH�XQLWV�

$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� +RZ�ZRXOG�WKLV�FDOFXODWHG�UDWH�GLIIHU�IURP�WKH�ಪWUXHಫ�LQLWLDO�UDWH�RI�UHDFWLRQ"
([SODLQ�\RXU�DQVZHU�
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>�@

���F�� 7KH�VWXGHQW�WKHQ�LQYHVWLJDWHG�WKH�HIIHFW�RI�S+�RQ�WKH�DFWLYLW\�RI�WKH�DP\ODVH�

7KLV�ZDV�WKH�PHWKRG�XVHG�

7XEHV�FRQWDLQLQJ�VWDUFK�DQG�DP\ODVH�ZHUH�VHW�XS�LQ�D�UDQJH�RI�S+�EXIIHU�VROXWLRQV�
7KH�VDPH�FRQFHQWUDWLRQ�RI�VWDUFK�DQG�DP\ODVH�ZHUH�XVHG�HDFK�WLPH�
$�VPDOO�VDPSOH�RI�WKH�VROXWLRQ�ZDV�UHPRYHG�DQG�WHVWHG�IRU�WKH�SUHVHQFH�RI�VWDUFK�DW����V�LQWHUYDOV�
7KH�SURFHGXUH�ZDV�UHSHDWHG�WKUHH�WLPHV�DQG�D�PHDQ�ZDV�FDOFXODWHG�IRU�HDFK�S+�

7KH�VWXGHQW�SUHVHQWHG�WKH�UHVXOWV�LQ�7DEOH�����

S+ � � � � � �

0HDQ�DP\ODVH
DFWLYLW\����RI
PD[LPXP�

�� �� �� ��� �� ��

7DEOH����

�L� $QRWKHU�VWXGHQW�ZDQWHG�WR�UHSOLFDWH�WKH�LQYHVWLJDWLRQ�

5HILQH�WKH�PHWKRG��E\�JLYLQJ�DGGLWLRQDO�LQIRUPDWLRQ��VR�WKDW�UHSURGXFLEOH�UHVXOWV�ZRXOG�EH�REWDLQHG�

>�@

�LL� ([SODLQ��ZLWK�UHIHUHQFH�WR�ERQGLQJ��ZK\�DP\ODVH�DFWLYLW\�LV�ORZ�DW�S+���
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>�@

�LLL� 7KH�VWXGHQW�FRQFOXGHG�WKDW�WKH�RSWLPXP�S+�IRU�DP\ODVH�ZDV�S+���

$�WHDFKHU�PDGH�WKH�IROORZLQJ�VWDWHPHQW�

ಪ7KH�UHVXOWV�LQ�7DEOH�����SURYLGH�RQO\�ZHDN�VXSSRUW�IRU�WKH�FRQFOXVLRQ�WKDW�WKH�RSWLPXP�S+�IRU�DP\ODVH�LV�S+

���ಫ

(YDOXDWH�WKH�VWDWHPHQW�DQG�VXJJHVW�DQ�LPSURYHPHQW�WR�WKH�VWXGHQW
V�SURFHGXUH�WKDW�ZRXOG�VXSSRUW�WKH
FRQFOXVLRQ�PRUH�VWURQJO\�

(YDOXDWLRQ

,PSURYHPHQW

>�@

���G�� $P\ODVH�DFWLYLW\�LV�LQFUHDVHG�LQ�WKH�SUHVHQFH�RI�FKORULGH�LRQV�

6WDWH�WKH�QDPH�JLYHQ�WR�DQ\�LQRUJDQLF�LRQ�WKDW�LQFUHDVHV�WKH�DFWLYLW\�RI�DQ�HQ]\PH��

>�@
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��� $�VWXGHQW�LQYHVWLJDWHG�WKH�HIIHFW�RI�S+�RQ�WKH�UDWH�DW�ZKLFK�DQ�HQ]\PH�EUHDNV�GRZQ�D�VXEVWUDWH�

:KDW�ZRXOG�EH�D�VXLWDEOH�FRQWURO�IRU�WKLV�LQYHVWLJDWLRQ"

$Q�LGHQWLFDO�WXEH�VHW�XS�ZLWK��

$ QR�EXIIHU
% QR�EXIIHU�DQG�QR�HQ]\PH
& QR�HQ]\PH
' QR�VXEVWUDWH

<RXU�DQVZHU��

>�@

��� :KLFK�RI�WKH�IROORZLQJ��$�WR�'��LV�DQ�LQFRUUHFW�VWDWHPHQW�DERXW�HQ]\PHV"�

$ DP\ODVH�DQG�WU\SVLQ�FDWDO\VH�H[WUDFHOOXODU�UHDFWLRQV
% FDWDODVH�FDWDO\VHV�LQWUDFHOOXODU�UHDFWLRQV
& H[WUDFHOOXODU�HQ]\PHV�DUH�SURGXFHG�RXWVLGH�WKH�FHOO
' LQWUDFHOOXODU�HQ]\PHV�ZRUN�LQVLGH�WKH�FHOO

<RXU�DQVZHU��

>�@
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���D�� &DWDODVH�LV�DQ�LQWUDFHOOXODU�HQ]\PH�ZLWK�DQ�LURQ�FRQWDLQLQJ�KDHP�JURXS�

�

�L� 6WDWH�WKH�WHUP�XVHG�WR�GHVFULEH�DQ�LRQ�WKDW�LV�HVVHQWLDO�IRU�WKH�HQ]\PH�WR�IXQFWLRQ�

>�@

�LL� 1DPH�DQRWKHU�FRQMXJDWHG�SURWHLQ�WKDW�FRQWDLQV�D�KDHP�JURXS�

>�@

���E�� )LJ�������VKRZV�WKH�HIIHFW�RI�FRSSHU�LRQV�RQ�WKH�DFWLYLW\�RI�FDWDODVH�

:KDW�FDQ�\RX�FRQFOXGH�IURP�)LJ�������DERXW�WKH�W\SH�RI�LQKLELWLRQ�VKRZQ"�([SODLQ�\RXU�DQVZHU�

>�@
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��� 6RPH�LQRUJDQLF�LRQV�KDYH�UROHV�LQ�HQ]\PH�FRQWUROOHG�UHDFWLRQV�

:KLFK�RI�WKH�URZV��$�WR�'��LQ�WKH�WDEOH�EHORZ�LV�FRUUHFW"

5ROH�RI�LRQ

&RIDFWRU�IRU�DP\ODVH 3URVWKHWLF�JURXS�IRU�FDUERQLF
DQK\GUDVH

$ =Q�� &Oڏ

% =Q� &Oڏ

& &Oڏ� =Q�

' &Oڏ =Q��

<RXU�DQVZHU����

>�@
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���D�� )XQJL�SURGXFH�HQ]\PHV�WR�GLJHVW�FRPSOH[�IRRG�VXEVWDQFHV��$P\ODVH�LV�DQ�HQ]\PH�WKDW�FDWDO\VHV�WKH
FRQYHUVLRQ�RI�VWDUFK�WR�PDOWRVH�

$�VDPSOH�RI�WKH�IXQJXV�$PDQLWD�FLWULQD�ZDV�SODFHG�RQ�DJDU�LQ�D�SHWUL�GLVK�
7KH�DJDU�FRQWDLQHG�VWDUFK�
7KH�GLVK�ZDV�LQFXEDWHG�XQWLO�WKH�WKUHDG�OLNH�K\SKDH�KDG�JURZQ�D�IHZ�FHQWLPHWUHV�
,RGLQH�VROXWLRQ�ZDV�WKHQ�SRXUHG�RQWR�WKH�VXUIDFH�RI�WKH�DJDU�

$�GLDJUDP�UHSUHVHQWLQJ�WKH�UHVXOWV�LV�VKRZQ�LQ�)LJ����

)LJ���

�L� 7R�ZKLFK�JHQXV�GRHV�WKLV�IXQJXV�EHORQJ"

>�@

�LL� 7KH�UHJLRQ�RI�\HOORZ�VWDLQLQJ�VKRZQ�LQ�)LJ����LQFOXGHV�SDUW�RI�WKH�DJDU�ZKHUH�WKH�IXQJXV�KDG�QRW�\HW�JURZQ�

:KDW�GRHV�WKLV�SDWWHUQ�LQGLFDWH�DERXW�WKH�DFWLRQ�RI�WKH�IXQJDO�HQ]\PHV"

>�@

���E�� /LSDVH�LV�DQ�HQ]\PH�WKDW�FDWDO\VHV�WKH�EUHDNGRZQ�RI�OLSLGV�
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$Q�LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�WR�VHH�WKH�HIIHFW�RI�WHPSHUDWXUH�RQ�WKH�DFWLYLW\�RI�D�OLSDVH�

��FP��RI�DQ�DONDOLQH�VROXWLRQ�RI�OLSLG�ZDV�SRXUHG�LQWR�D�WHVW�WXEH�

7KH�WHVW�WXEH�ZDV�SODFHG�LQWR�D�ZDWHU�EDWK�PDLQWDLQHG�DW����¡&�DQG�OHIW�WR�HTXLOLEUDWH�
$�IHZ�GURSV�RI�DQ�LQGLFDWRU�ZHUH�DGGHG�WR�WKH�ZHOOV�RI�D�ZKLWH�VSRWWLQJ�WLOH��7KH�LQGLFDWRU�LV�SLQN�DERYH�S+
YDOXHV�RI�����DQG�WXUQV�FRORXUOHVV�DW�S+�YDOXHV�EHORZ�����
2QFH�WKH�OLSLG�VROXWLRQ�KDG�HTXLOLEUDWHG����FP��RI������OLSDVH�VROXWLRQ�DW�WKH�VDPH�WHPSHUDWXUH�ZDV�WKHQ
DGGHG�WR�WKH�WHVW�WXEH�
)RU�ILYH�PLQXWHV��DW����VHFRQG�LQWHUYDOV��WKH�VROXWLRQ�ZDV�VWLUUHG�DQG�D�IHZ�GURSV�ZHUH�UHPRYHG�IURP�WKH
WHVW�WXEH�DQG�SODFHG�LQ�D�ZHOO�RQ�WKH�ZKLWH�VSRWWLQJ�WLOH�
7KH�WLPH�ZDV�UHFRUGHG�ZKHQ�WKH�VROXWLRQ�DQG�LQGLFDWRU�GLG�QRW�UHPDLQ�SLQN�

7KH�SURFHGXUH�ZDV�UHSHDWHG�IRXU�PRUH�WLPHV�DW����¡&�DQG�WKHQ�DJDLQ�DW�D�IXUWKHU�VL[�WHPSHUDWXUHV�

7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����EHORZ�

7HPSHUDWXUH��¡&� 7LPH�ZKHQ�VROXWLRQ�GLG�QRW�UHPDLQ�SLQN

5HSOLFDWH�� 5HSOLFDWH�� 5HSOLFDWH�� 5HSOLFDWH�� 5HSOLFDWH��

�� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ���

�� �� �� �� �� ��

�� �� �� �� �� ��

�� ��� ��� ��� ��� ���

�� ��� ��� ��� ಥ ���

�� ಥ ಥ ಥ ಥ ಥ

7DEOH����

�L� :K\�LV�S+�QRW�D�FRQWUROOHG�YDULDEOH�LQ�WKLV�LQYHVWLJDWLRQ"

>�@

�LL� ,GHQWLI\�RQH�YDULDEOH�WKDW�KDV�EHHQ�FRQWUROOHG�LQ�WKLV�SURFHGXUH�

>�@

�LLL� ,GHQWLI\�RQH�YDULDEOH��RWKHU�WKDQ�S+��WKDW�KDV�QRW�EHHQ�FRQWUROOHG�LQ�WKLV�SURFHGXUH�
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S T E M U P . C O . U K

https://stemup.co.uk


>�@

�LY� 7KH�SURFHGXUH�UHTXLUHG�WKH�VROXWLRQ�WR�EH�VWLUUHG�DQG�WKHQ�GURSV�RI�VROXWLRQ�WR�EH�SODFHG�RQ�D�ZKLWH�VSRWWLQJ
WLOH�

6XJJHVW�ZK\�WKLV�SURFHGXUH�ZDV�IROORZHG�UDWKHU�WKDQ�VLPSO\�DGGLQJ�LQGLFDWRU�WR�WKH�WHVW�WXEH��VWLUULQJ�WKH
VROXWLRQ�DQG�ORRNLQJ�IRU�WKH�FRORXU�FKDQJH�LQ�WKH�WHVW�WXEH�

>�@

�Y� :KDW�FDQ�EH�FRQFOXGHG�IURP�WKH�UHVXOWV�LQ�7DEOH�����DERXW�WKH�RSWLPXP�WHPSHUDWXUH�IRU�OLSDVH�DFWLYLW\"

>�@

�YL� 'HVFULEH�WZR�GLIIHUHQW�ZD\V�LQ�ZKLFK�WKH�SURFHGXUH�FRXOG�EH�PRGLILHG�WR�REWDLQ�D�PRUH�DFFXUDWH�YDOXH�IRU
WKH�RSWLPXP�WHPSHUDWXUH�IRU�OLSDVH�DFWLYLW\�

�

�

>�@
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���F�� 7KHUH�DUH�WZR�PRGHOV�IRU�WKH�PHFKDQLVP�RI�HQ]\PH�DFWLRQ��2XWOLQH�KRZ�FKDQJHV�LQ�WHPSHUDWXUH�FDQ�DIIHFW
WKHVH�PHFKDQLVPV�RI�OLSDVH�DFWLRQ�

>�@
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���D�� $�VWXGHQW�ZLVKHG�WR�GHWHUPLQH�WKH�PDVV�RI�HQ]\PH�LQ�����FP��RI�DQ�HQ]\PH�VROXWLRQ�RI�XQNQRZQ�FRQFHQWUDWLRQ�

7R�GHWHUPLQH�WKH�FRQFHQWUDWLRQ�RI�WKLV�HQ]\PH�VROXWLRQ��WKH�VWXGHQW�ILUVW�FDUULHG�RXW�WKH�ELXUHW�WHVW�RQ�WKUHH
HQ]\PH�VROXWLRQV�RI�NQRZQ�FRQFHQWUDWLRQ�

VROXWLRQ�� ����PJ�FP෹��RI�HQ]\PH
VROXWLRQ�� ����PJ�FP෹��RI�HQ]\PH
VROXWLRQ�� ����PJ�FP෹��RI�HQ]\PH

$IWHU�FRPSOHWLQJ�WKH�ELXUHW�WHVWV��WKH�DEVRUEDQFH�RI�OLJKW�E\�HDFK�VROXWLRQ�ZDV�PHDVXUHG�XVLQJ�D�FRORULPHWHU�
7KH�VWXGHQW�SORWWHG�D�JUDSK�RI�WKH�UHVXOWV��7KH�JUDSK�LV�VKRZQ�LQ�WKH�ILJXUH�

�

�L� 7KH�VWXGHQW�WKHQ�FDUULHG�RXW�WKH�VDPH�SURFHGXUH�RQ�WKH�HQ]\PH�VROXWLRQ�RI�XQNQRZQ�FRQFHQWUDWLRQ�

7KH�DEVRUEDQFH�UHDGLQJ�RQ�WKH�FRORULPHWHU�ZDV�����DUELWUDU\�XQLWV�

8VLQJ�WKH�OLQH�GUDZQ�E\�WKH�VWXGHQW�LQ�WKH�ILJXUH��GHWHUPLQH�WKH�FRQFHQWUDWLRQ�RI�WKH�HQ]\PH�VROXWLRQ�

&RQFHQWUDWLRQ� �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��PJ�FP෹�

&DOFXODWH�WKH�PDVV�RI�HQ]\PH��LQ�JUDPV��LQ�����FP��RI�WKH�HQ]\PH�VROXWLRQ�
6KRZ�\RXU�ZRUNLQJ��*LYH�\RXU�DQVZHU�WR�WZR�GHFLPDO�SODFHV�
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$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��J�>�@

�LL� 7KH�VWXGHQW�SHUIRUPHG�WKH�FDOFXODWLRQ�FRUUHFWO\��+RZHYHU��WKH�WHDFKHU�VDLG�WKDW�WKH�YDOXH�IRU�WKH�PDVV�RI
HQ]\PH�JLYHQ�E\�WKH�VWXGHQW�ZDV�LQDFFXUDWH�

([SODLQ�KRZ�WKH�VWXGHQW
V�PHWKRG�FRXOG�EH�LPSURYHG�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKLV�YDOXH�

>�@

�LLL� 2XWOLQH�WKH�SUDFWLFDO�SURFHGXUHV�WKH�VWXGHQW�ZRXOG�KDYH�WDNHQ�WR�JHQHUDWH�WKH�SRLQW�RQ�WKH�JUDSK�DW�WKH
RULJLQ�������������

>�@
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���E�� 6RPH�HQ]\PHV�ZRUN�EHWWHU�LQ�WKH�SUHVHQFH�RI�RWKHU�PROHFXOHV�RU�LRQV�

([SODLQ�KRZ�WKHVH�PROHFXOHV�RU�LRQV�LQFUHDVH�WKH�DFWLYLW\�RI�HQ]\PHV�

>�@

��� /DUJH�DPRXQWV�RI�IDW�LQ�WKH�GLHW�FDQ�OHDG�WR�REHVLW\�

2UOLVWDW�LV�D�GUXJ�WKDW�GLUHFWO\�UHGXFHV�WKH�EUHDNGRZQ�RI�IDW�LQ�WKH�VPDOO�LQWHVWLQH��7KLV�UHGXFWLRQ�LQ�EUHDNGRZQ
OHDGV�WR�OHVV�IDW�EHLQJ�DEVRUEHG�LQWR�WKH�ERG\�

6XJJHVW�WKH�PHFKDQLVP�E\�ZKLFK�RUOLVWDW�UHGXFHV�WKH�EUHDNGRZQ�RI�IDW�

>�@
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���D�� $�WHDFKHU�ZDV�UHYLHZLQJ�VRPH�FRPPRQ�PLVWDNHV�LQ�D�YDULHW\�RI�VWXGHQWVڕ�DQVZHUV�WR�ELRORJLFDO�TXHVWLRQV�

6RPH�RI�WKH�DQVZHUV�JLYHQ�E\�WKH�VWXGHQWV�DUH�ZULWWHQ�EHORZ�

��:KHQ�LQYHVWLJDWLQJ�WKH�HIIHFW�RI�WHPSHUDWXUH�RQ�HQ]\PH�DFWLYLW\�LW�LV�LPSRUWDQW�WR�NHHS�WKH�DPRXQW�RI�VXEVWUDWH
WKH�VDPHژ�

6XJJHVW�D�PRUH�VXLWDEOH�ZRUG�WKDQڔ�DPRXQWڕ�

>�@

���E�� ,Q�UHVSRQVH�WR�WKH�TXHVWLRQ��([SODLQ�ZK\�VRPH�W\SHV�RI�IRRG�DUH�VWRUHG�LQ�D�IUHH]HUژ��D�VWXGHQW�ZURWH�

�)RRG�GRHV�QRW�GHFD\�ZKHQ�IUR]HQ�EHFDXVH�WKH�YHU\�ORZ�WHPSHUDWXUH�GHQDWXUHV�WKH�EDFWHULDO�HQ]\PHV�VR�WKH
HQ]\PHV�FDQQRW�ELQG�WR�WKH�VXEVWUDWH�PROHFXOHV�LQ�WKH�IRRGژ�

6XJJHVW�D�EHWWHU�DQVZHU�WR�WKH�TXHVWLRQ�

>�@
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���D�� 'HVFULEH�KRZ�DQ�HQ]\PH��VXFK�DV�SHSVLQ��EUHDNV�GRZQ�D�VXEVWUDWH�

>�@

���E�� $�VWXGHQW�LQYHVWLJDWHG�KRZ�FKDQJLQJ�WKH�S+�DIIHFWHG�WKH�DFWLYLW\�RI�SHSVLQ��

+H�XVHG�D�EOHQGHU�WR�PDNH�D�VXVSHQVLRQ�RI�HJJ�ZKLWH��SURWHLQ��LQ�ZDWHU�
$W�WKH�VWDUW�RI�WKH�LQYHVWLJDWLRQ�WKH�VXVSHQVLRQ�ZDV�FORXG\�
+H�SUHSDUHG�IL[HG�FRQFHQWUDWLRQV�RI�HJJ�ZKLWH�VXVSHQVLRQ��DFLG�DQG�SHSVLQ�WR�DGG�WR�HDFK�RI�VL[�WHVW�WXEHV�
+H�UHPRYHG�����FP��RI�WKH�PL[WXUH�IURP�HDFK�WHVW�WXEH�DQG�XVHG�XQLYHUVDO�LQGLFDWRU�WR�PHDVXUH�WKH�S+�RI
HDFK�PL[WXUH�

+H�LQFXEDWHG�HDFK�WHVW�WXEH�LQ�D�ZDWHU�EDWK�DW����¡&�DQG�WLPHG�KRZ�ORQJ�LW�WRRN�IRU�WKH�HJJ�ZKLWH�VXVSHQVLRQ
LQ�HDFK�WXEH�WR�FOHDU�
+H�SUHSDUHG�D�WDEOH�LQ�ZKLFK�KH�UHFRUGHG�KLV�UHVXOWV��7DEOH������

7XEH 9ROXPH�RI�HJJ
ZKLWH

VXVSHQVLRQ

9ROXPH�RI�DFLG
DGGHG��FP��

$PRXQW�RI
SHSVLQ�DGGHG

�FP��

0HDVXUHG�S+ 7LPH�IRU
VXVSHQVLRQ�WR

FOHDU��P�

� � ��� ��� �

� � ��� ��� �

� � ��� ��� �

� � ��� ��� �

� � ��� ��� �

� � ��� ��� �
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�

7DEOH����

�L� ,GHQWLI\�WKUHH�HUURUV�WKH�VWXGHQW�PDGH�LQ�WKH�SUHSDUDWLRQ�RI�KLV�WDEOH�EHIRUH�KH�UHFRUGHG�KLV�UHVXOWV�

�

�

�

>�@

�LL� ,GHQWLI\�D�FKDQJH�WKH�VWXGHQW�FRXOG�PDNH�WR�KLV�SURFHGXUH�WKDW�ZRXOG�LQFUHDVH�WKH�YDOLGLW\�RI�WKH
LQYHVWLJDWLRQ�

>�@

�LLL� 6WDWH�WKH�WHUP�WKDW�EHVW�GHVFULEHV�WKH�SXUSRVH�RI�WXEH���

>�@

�LY� $QRWKHU�VWXGHQW�VXJJHVWHG�WKDW�KH�VKRXOG�UHSHDW�WKH�LQYHVWLJDWLRQ�DW�OHDVW�WZLFH�

+RZ�ZRXOG�WKLV�KDYH�LPSURYHG�WKH�LQYHVWLJDWLRQ"

>�@
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���F�� )LJ������VKRZV�WKH�HIIHFW�RI�LQFUHDVLQJ�WKH�VXEVWUDWH�FRQFHQWUDWLRQ�RQ�WKH�UDWH�RI�DFWLYLW\�RI�SHSVLQ�

)LJ�����

�L� 3HSVWDWLQ�LV�D�FRPSHWLWLYH�LQKLELWRU�RI�SHSVLQ�

2Q�)LJ�������GUDZ�D�OLQH�WR�UHSUHVHQW�WKH�HIIHFW�RI�DGGLQJ�D�IL[HG�FRQFHQWUDWLRQ�RI�SHSVWDWLQ�RQ�WKH�UDWH�RI
SHSVLQ�DFWLYLW\�RYHU�WKH�ZKROH�UDQJH�RI�VXEVWUDWH�FRQFHQWUDWLRQV�

7KLV�VKRXOG�EH�DQVZHUHG�RQ�)LJ�����

>�@

�LL� 3HSVWDWLQ�DFWV�DV�D�FRPSHWLWLYH�LQKLELWRU�RI�SHSVLQ�

:KDW�FDQ�\RX�FRQFOXGH�DERXW�WKH�VWUXFWXUH�RI�SHSVWDWLQ"

>�@
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���D�� 0DQ\�UHDFWLRQV�LQ�OLYLQJ�RUJDQLVPV�DUH�FDWDO\VHG�E\�HQ]\PHV�

$P\ODVH�LV�DQ�H[WUDFHOOXODU�HQ]\PH�WKDW�FDWDO\VHV�WKH�EUHDNGRZQ�RI�WKH�SRO\VDFFKDULGH�VWDUFK��DP\ORVH��LQ�WKH
GLJHVWLYH�V\VWHP�RI�PDQ\�DQLPDOV�

:K\�LV�WKH�HQ]\PH�DP\ODVH�GHVFULEHG�DV�EHLQJ�H[WUDFHOOXODU"�

>�@
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���E�� $�VWXGHQW�LQYHVWLJDWHG�WKH�HIIHFW�RI�FKDQJLQJ�WKH�FRQFHQWUDWLRQ�RI�VWDUFK�RQ�WKH�UDWH�RI�VWDUFK�EUHDNGRZQ�E\
DP\ODVH�

7KH�UHVXOWV�RI�WKH�LQYHVWLJDWLRQ�DUH�VKRZQ�LQ�)LJ������

)LJ����

�L� 7R�FDOFXODWH�WKH�UDWH�RI�VWDUFK�EUHDNGRZQ��WKH�VWXGHQW�PHDVXUHG�WKH�FRQFHQWUDWLRQ�RI�WKH�EUHDNGRZQ�
SURGXFW�

6WDWH�WKH�RWKHU�YDULDEOH�WKH�VWXGHQW�QHHGHG�WR�NQRZ�LQ�RUGHU�WR�FDOFXODWH�WKH�UDWH�RI�WKLV�UHDFWLRQ�

>�@

�LL� ([SODLQ�WKH�VKDSH�RI�WKH�JUDSK�VKRZQ�LQ�)LJ������
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>�@

�LLL� 7KH�VWXGHQW�NHSW�WKH�S+�RI�WKH�VROXWLRQ�FRQVWDQW�GXULQJ�WKH�H[SHULPHQW�

([SODLQ�ZK\�LW�LV�LPSRUWDQW�WKDW�WKH�S+�ZDV�NHSW�FRQVWDQW�

>�@

�LY� 6XJJHVW�WZR�RWKHU�YDULDEOHV�WKH�VWXGHQW�VKRXOG�KDYH�NHSW�FRQVWDQW�GXULQJ�WKH�H[SHULPHQW�

��

��

>�@
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��� 1LFRWLQH�PROHFXOHV�KDYH�D�VKDSH�WKDW�LV�FRPSOHPHQWDU\�WR�DFHW\OFKROLQH�UHFHSWRUV��$V�D�UHVXOW��QLFRWLQH
LQWHUIHUHV�ZLWK�WKH�QHUYRXV�V\VWHPV�RI�LQVHFWV�DQG�PDPPDOV�E\�ELQGLQJ�ZLWK�WKHVH�UHFHSWRUV�

�

�L� :KHUH��SUHFLVHO\��DUH�DFHW\OFKROLQH�UHFHSWRUV�IRXQG"

>�@

�LL� 7KH�ZD\�WKDW�QLFRWLQH�LV�WKRXJKW�WR�ZRUN�LV�RXWOLQHG�LQ�)LJ������

)LJ������E��:KHQ�QLFRWLQH�SUHVHQW

8VLQJ�WKH�LQIRUPDWLRQ�LQ�)LJ������D��DQG�)LJ������E���VXJJHVW�DQG�H[SODLQ�WKH�HIIHFW�WKDW�QLFRWLQH�KDV�RQ�WKH
QHUYRXV�V\VWHP�
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>�@

��� 0DQ\�HQ]\PHV�UHTXLUH�FRIDFWRUV��SURVWKHWLF�JURXSV�DQG�FRHQ]\PHV�WR�IXQFWLRQ�

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

$ &Oڏ�DFWV�DV�D�FRHQ]\PH�IRU�DP\ODVH
% &Oڏ�DFWV�DV�D�FRIDFWRU�IRU�FDUERQLF�DQK\GUDVH
& =Q���DFWV�DV�D�SURVWKHWLF�JURXS�IRU�DP\ODVH
' =Q���DFWV�DV�D�SURVWKHWLF�JURXS�IRU�FDUERQLF�DQK\GUDVH

<RXU�DQVZHU���

>�@
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��� :KLFK�RI�WKH�JUDSKV��$�WR�'��UHSUHVHQWV�WKH�HQHUJ\�FKDQJHV�LQYROYHG�GXULQJ�DQ�HQ]\PH�FRQWUROOHG�DQDEROLF
UHDFWLRQ"

<RXU�DQVZHU���

>�@
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��� 7KH�IROORZLQJ�VWDWHPHQWV�DUH�DERXW�HQ]\PH�DFWLRQ�
�

� (Q]\PHV�FDQ�DIIHFW�WKH�IXQFWLRQ�RI�RUJDQHOOHV�
� (Q]\PHV�FDQ�DIIHFW�WKH�VWUXFWXUH�RI�DQ�RUJDQLVP�
� (Q]\PHV�RQO\�ZRUN�LQVLGH�FHOOV�

:KLFK�RI�WKH�VWDWHPHQW�V��LV�DUH�FRUUHFW"

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

<RXU�DQVZHU���

>�@
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��� 5HG�EORRG�FHOOV�FRQWDLQ�KLJK�FRQFHQWUDWLRQV�RI�WKH�HQ]\PH�FDUERQLF�DQK\GUDVH�

�

�L� $�VFLHQWLVW�SODQQHG�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�S+�RQ�WKH�DFWLYLW\�RI�FDUERQLF�DQK\GUDVH�

6WDWH�WZR�IDFWRUV�WKDW�WKH�VFLHQWLVW�ZRXOG�QHHG�WR�FRQWURO�GXULQJ�WKLV�LQYHVWLJDWLRQ�

�

�

>�@

�LL� +XPDQ�EORRG�LV�PDLQWDLQHG�DW�D�S+�RI�����E\�UHDFWLRQV�WKDW�RFFXU�LQ�UHG�EORRG�FHOOV�

8VH�\RXU�NQRZOHGJH�RI�WKHVH�UHDFWLRQV�WR�H[SODLQ�KRZ�D�S+�RI�����LV�PDLQWDLQHG�

>�@

(1'�2)�48(67,21�3$3(5
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�� 0DUN�6FKHPH

� &� �

7RWDO �

� '� �

7RWDO �

� $� �

7RWDO �

� $� �

7RWDO �

� &� �

7RWDO �

� '� �

7RWDO �

� &� �

7RWDO �

� HQ]\PHڏVXEVWUDWH�FRPSOH[����
DFWLYH�VLWH����
WHUWLDU\����
LQGXFHG�ILW����
DFWLYDWLRQ�HQHUJ\�����

�

7RWDO �

� %� �

7RWDO �

�� L WZR�IURP
S+
WHPSHUDWXUH
VXEVWUDWH���K\GURJHQ�SHUR[LGH
FRQFHQWUDWLRQ����

� 7ZR�DQVZHUV�UHTXLUHG�IRU���PDUN�

'2�127�$//2:�DQ�DQVZHU�WKDW�LQFOXGHV
PDVV�RI�OLYHU���HQ]\PH�FRQFHQWUDWLRQ��
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�� 0DUN�6FKHPH

LL S+
WDNH�S+�UHDGLQJ���HQVXUH�K\GURJHQ
SHUR[LGH�LV�VDPH�S+�IRU
DOO�HQ]\PHV�FRQFHQWUDWLRQV�WHVWHG����

WHPSHUDWXUH
XVH�OLYHU�WLVVXH�DQG�K\GURJHQ�SHUR[LGH�DW
URRP�WHPSHUDWXUH���VDPH�WHPSHUDWXUH�IRU
DOO�HQ]\PH�FRQFHQWUDWLRQV�WHVWHG����
VXEVWUDWH�FRQFHQWUDWLRQ
XVH�VDPH�FRQFHQWUDWLRQ�DQG�YROXPH�RI
K\GURJHQ�SHUR[LGH�IRU�DOO�HQ]\PH
FRQFHQWUDWLRQV�WHVWHG����

�

LLL 
�/HYHO����ڏ���PDUNV�
'HGXFWLRQ�LQFOXGHV�FRKHUHQW�LQWHUSUHWDWLRQ
RI�WKH�HYLGHQFH��FOHDUO\�OLQNLQJ�DOO�LGHDV�WR
H[SODLQ�ZK\�DQG�KRZ�DFWLYLW\�LV�UHJXODWHG�

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

/HYHO����ڏ���PDUNV�
'HGXFWLRQ�LQFOXGHV�FOHDU�XVH�RI�VRPH
HYLGHQFH�WR�VXSSRUW�FRQFOXVLRQ�EXW�LGHDV
PD\�QRW�EH�FOHDUO\�OLQNHG�IRU�ERWK�KRZ�DQG
ZK\�

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�
$�VLPSOH�GHGXFWLRQ�DERXW�KRZ�RU�ZK\
EDVHG�RQ�D�OLPLWHG�LQWHUSUHWDWLRQ�RI�WKH
HYLGHQFH�

7KH�LQIRUPDWLRQ�LV�EDVLF�DQG
FRPPXQLFDWHG�LQ�DQ�XQVWUXFWXUHG�ZD\��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��

� 5HOHYDQW�SRLQWV�LQFOXGH�

:K\

ODUJH�TXDQWLWLHV�RI�K\GURJHQ�SHUR[LGH
DQG�KLJK�WXUQRYHU�QXPEHU�RI�FDWDODVH
ZRXOG�PHDQ�YLJRURXV�UHDFWLRQ�DQG�ORWV
RI�R[\JHQ�SURGXFHG�YHU\�TXLFNO\�

+RZ

LVRODWLRQ�RI�FDWDODVH�LQ�SHUR[LVRPHV
UHOHDVHG�LQ�VPDOO�TXDQWLWLHV
FHOOV�FDQ�OLPLW�H[SUHVVLRQ�RI�FDWDODVH
WKLV�HIIHFWLYHO\�OLPLWV�HQ]\PH
FRQFHQWUDWLRQ�DQG�WKHUHIRUH�UHGXFHV
UHDFWLRQ�UDWH
FHOOV�KDYH�QR�FRQWURO�RYHU�WHPSHUDWXUH
RU�VXEVWUDWH�FRQFHQWUDWLRQ�VR�HQ]\PH
FRQFHQWUDWLRQ�LV�WKH�RQO\�PHWKRG�RI
FRQWURO�
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7RWDO �
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�� 0DUN�6FKHPH

�� L GHDFWLYDWLRQ�RI�5X%LV&2�ZLOO�UHGXFH�
FDUERQ�GLR[LGH�IL[DWLRQ���OLJKW�LQGHSHQGHQW
UHDFWLRQ����
WKH�OLJKW�GHSHQGHQW�UHDFWLRQ�ZLOO�UHGXFH
ZKHQ�WKH�VXSSO\�RI�1$'3�LV�UHGXFHG����
UHGXFWLRQ�LQ�VWRPDWDO�DSHUWXUH�ZLOO�UHGXFH
FDUERQ�GLR[LGH�DYDLODEOH�IRU�IL[DWLRQ�����

�

LL IRXU�IURP
GDPDJH�WR�FKORURSK\OO���UHGXFWLRQ�LQ
SLJPHQW����
ZKLFK�ZLOO�UHGXFH�WKH�OLJKW�GHSHQGHQW�VWDJH
���

GDPDJH�WR�PHPEUDQHV�LQ�FKORURSODVW��
UHGXFWLRQ�LQ�VLWHV�IRU�OLJKW�FDSWXUH����
ZKLFK�ZLOO�UHGXFH�WKH�OLJKW�GHSHQGHQW�VWDJH
���

GDPDJH�WR�PHPEUDQHV�LQ�FKORURSODVW��
UHGXFWLRQ�LQ�UHDFWLRQ�VLWHV�IRU�HOHFWURQ
WUDQVIHU����
ZKLFK�ZLOO�UHGXFH��SKRWRSKRVSKRU\ODWLRQ��
$73�SURGXFWLRQ�LQ�WKH�OLJKW�GHSHQGHQW
VWDJH����

GDPDJH�WR�PHPEUDQH�DURXQG�FKORURSODVW��
UHOHDVH�RI�HQ]\PHV����
ZKLFK�ZLOO�UHGXFH��OLJKW�LQGHSHQGHQW�VWDJH��
&DOYLQ�F\FOH����

� $ZDUG���PDUN�IRU�WKH�DOWHUDWLRQ�RI�WKH
XOWUDVWUXFWXUH��PD[����DQG���IXUWKHU
PDUN�IRU�GHWDLOV�RI�LWV�HIIHFW�RQ
SKRWRV\QWKHVLV��PD[����

7RWDO �

�� H[WUDFHOOXODU�EHFDXVH�
GLJHVWLRQ�LV�RFFXUULQJ�LQ��OLTXLG�LQ��WUDS��
OHDI����
QRW�LQVLGH�FHOOV����
�HQ]\PHV�DUH��UHOHDVHG�E\�SODQW�FHOOV��LQWR
�OLTXLG�LQ��WUDS����
�HQ]\PHV�PD\�DOVR�FRPH�IURP��EDFWHULD��LQ
WUDS�����

�

7RWDO �
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�� 0DUN�6FKHPH

�� L D[LV�ODEHOOHGڔ�FRQFHQWUDWLRQ�RI�PDODWH
�PPRO�GPڕ��ڏ
$1'
\�D[LV�ODEHOOHGڔ�UDWH�RI�UHDFWLRQ�RI�PDODWH
GHK\GURJHQDVH��PPRO�GPڏ��Vڕ��ڏ����

SORWWHG�SRLQWV�XVHݭ�����RI�DUHD�SURYLGHG
$1'
HTXLGLVWDQW�VFDOHV�RQ�[�DQG�\�D[HV����
SRLQWV�SORWWHG�FRUUHFWO\�s���PP����
VPRRWK�OLQH�RI�EHVW�ILW����

� $//2:�ODQGVFDSH�25�SRUWUDLW�JUDSK
'2�127�$//2:�DQ\�RWKHU�XQLWV��H�J��P0
GPڏ����P0�GP����PPRO�GP���VLQFH�XQLWV�DUH
SURYLGHG�RQ�WDEOH�
ڕ�FRQFڔ�:2//$
'2�127�$//2:�LQYHUVLRQ�RI�D[HV
$//2:�VROLGXV�LQVWHDG�RI�EUDFNHWV

127(�[�D[LV�GDWD�DUH�QRQ�OLQHDU

'2�127�$//2:�SRLQWV�MRLQHG�E\�VWUDLJKW
OLQHV��VLQFH�FDQGLGDWHV�VKRXOG�UHFRJQLVH
VKDSH�RI�FXUYH�

LL ����������
PPRO�GPڏ��Vڏ�����

� ��PDUN�IRU�HYLGHQFH�RI�
�����¹������ڏ����
��PD[�LI�DQVZHU�LV�QRW�WR���6)
$//2:�PPRO�GPڏ��V

LLL QRW�DQ�HQ]\PH�LQKLELWRU���GRHV�QRW�LQKLELW
PDODWH�GHK\GURJHQDVH����
LGHD�WKDW�VLPLODU�FXUYH�ZRXOG�EH�H[SHFWHG
LQ�DEVHQFH�RI�LQKLELWRU���LQ�QRUPDO
FRQGLWLRQV����
DOORZV�HQ]\PH���PDODWH�GHK\GURJHQDVH�WR
ZRUN�DW�RSWLPDO�UDWH���9PD[����
LGHD�WKDW�PD\�LQKLELW�D�GLIIHUHQW�HQ]\PH����

�

7RWDO ��

�� L LQLWLDO���$:��JOXFRVH�FRQFHQWUDWLRQ��RQ�ERWK
VLGHV�RQ�WKH�PHPEUDQH�����
YROXPH�RI�VROXWLRQ����
OHQJWK���GLDPHWHU��RI�GLDO\VLV�WXELQJ����
W\SH���EUDQG��RI�GLDO\VLV�WXELQJ�����

�

LL DOSKD�JOXFRVH
+�DERYH�ULQJ���2+�EHORZ�ULQJ��RQ��FDUERQ��
��&��25$����

� $//2:�D�VXLWDEOH�DQQRWDWHG�GLDJUDP

LLL �OHVV�UHDEVRUSWLRQ�EHFDXVH�
LGHD�RI�IHZHU�+��LRQV�LQ�3&7�FHOOV����
OHVV���QR��FR�WUDQVSRUW���IDFLOLWDWHG�GLIIXVLRQ�
RI�1D��LRQV��LQWR�FHOOV���IURP�OXPHQ����
OHVV���QR��DFWLYH�WUDQVSRUW�RI�1D��LRQV�LQWR�
EORRG����

�

7RWDO �
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�� WKHUPRVWDEOH
25
GRHV�QRW��GHQDWXUH���$:��DW����r&��GXULQJ
'1$�VWUDQG�VHSDUDWLRQ�����

VR�3&5�FDQ�EH�F\FOHG�UHSHDWHGO\�ZLWKRXW
VWRSSLQJ��WR�UHORDG�ZLWK�HQ]\PH�����

� $//2:�WHPSHUDWXUH�YDOXHV����ڏ����r&�LQ
FRUUHFW�FRQWH[W�

'2�127�$//2:��NLOOHGژ�IRU�GHQDWXUHG�

,*125(�UHIV�WR�RSWLPXP�ZRUNLQJ
WHPSHUDWXUH��ZKLFK�ZRXOG�DSSO\�HTXDOO\�WR
OHVV�WKHUPRVWDEOH�SRO\PHUDVHV�

7RWDO �
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�� 0DUN�6FKHPH

�� D L WKUHH�IURP
FRPSHWHV��ZLWK�VXEVWUDWH����FRPSHWLWLYH����
HQWHUV���ILWV�LQ���ELQGV�WR���EORFNV��DFWLYH�VLWH
���
SUHYHQWV�VXEVWUDWH�IURP�HQWHULQJ�DFWLYH�VLWH
���
�ELQGV�WR�DFWLYH�VLWH��WHPSRUDULO\����

�

LL �DW�KLJK�VXEVWUDWH�FRQFHQWUDWLRQ��UDWH
DSSURDFKHV�UDWH�LQ�DEVHQFH�RI�LQKLELWRU�����

� ,*125(�LGHD�WKDW�LQFUHDVHG�VXEVWUDWH
FRQFHQWUDWLRQ�RYHUFRPHV�WKH�LQKLELWLRQ�DV
DQVZHU�PXVW�UHIHU�WR�HYLGHQFH�IURP�WKH
JUDSK�

E L ������
PPRO�GPڏ��PLQڏ������

�
$//2:�PPRO�GPڏ����PLQ
�RU�
PPRO�GPڏ�

SHU��PLQ���PLQXWH
$//2:������PPRO�GPڏ����V

LL �LQLWLDO�UDWH�OLNHO\�WR�EH��JUHDWHU����

EHFDXVHڢ

�

LL KLJKHU�FRQFHQWUDWLRQ�RI��VXEVWUDWH��
DP\ORVH��PROHFXOHV��DW�VWDUW�����
PRUH�FKDQFH�RI��VXEVWUDWH���$:��HQWHULQJ
DFWLYH�VLWH�����

ڕVWDUFKڔ�:2//$

F L WKUHH�IURP
VSHFLI\�YROXPH�RI�VWDUFK�DQG�DP\ODVH�WR�EH
DGGHG�WR�WKH�WXEHV����
VSHFLI\�YROXPH��LQ�PO��RI�WKH�VROXWLRQ�WKDW
VKRXOG�EH�UHPRYHG�IRU�WHVWLQJ����
VWLU�EHIRUH�WDNLQJ�WKH�VDPSOH����
WHVW�ZLWK�LRGLQH����
DOO�FDUULHG�RXW�DW�VDPH�WHPSHUDWXUH����

�

LL IRXU�IURP
LRQLF���K\GURJHQ��ERQGV��GLVUXSWHG���EURNHQ
���

�

LL �E\��KLJK�FRQFHQWUDWLRQ�RI��K\GURJHQ�LRQV��
+�����
WHUWLDU\�VWUXFWXUH���VKDSH�RI�DFWLYH�VLWH�
FKDQJHG����
VXEVWUDWH�QR�ORQJHU�ILWV�LQWR�DFWLYH�VLWH����
�HQ]\PH��GHQDWXUHG�����

,*125(�DFWLYH�VLWH�GHQDWXUHG�
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LLL (YDOXDWLRQ��WZR�IURP
LGHD�WKDW�RSWLPXP�FRXOG�EH�DQ\ZKHUH
EHWZHHQ�S+���DQG�S+������
RQO\�RQH�YDOXH�EHWZHHQ�S+���DQG�S+��
WHVWHG����
LGHD�WKDW�VKDSH�RI�GDWD�LPSOLHV�RSWLPXP
OHVV�WKDQ�S+������

,PSURYHPHQW
UHSHDW�DW�PRUH�S+�YDOXHV�EHWZHHQ���DQG��
���

�

G FRIDFWRU� � ,*125(�FRHQ]\PH�

7RWDO ��

�� &� �

7RWDO �

�� &� �

7RWDO �

�� D L FRIDFWRU���SURVWKHWLF�JURXS����� �

LL KDHPRJORELQ���P\RJORELQ���F\WRFKURPH����� � $&&(37�RWKHU�FRUUHFW�QDPHG�SURWHLQ

E QRQ�FRPSHWLWLYH��LQKLELWLRQ�����

WKH�UDWH�RI�UHDFWLRQ�GRHV�QRW�FRQWLQXH�WR
ULVH�DV�VXEVWUDWH�FRQFHQWUDWLRQ�ULVHV���LQ
FRPSHWLWLYH�LQKLELWLRQ�WKH�UDWH�RI�UHDFWLRQ
ZRXOG�FRQWLQXH�WR�ULVH�DV�VXEVWUDWH
FRQFHQWUDWLRQ�ULVHV�����

�

7RWDO �

�� ' �
([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�DOVR�VWUDLJKWIRUZDUG�DV
WKH�PDWHULDO�LV�D�FOHDU�OHDUQLQJ�RXWFRPH�
:KLOH�PDQ\�KDG�WKH�LRQV�WKH�ZURQJ�ZD\
URXQG��WKH�FRUUHFW�FKRLFH�IRU�WKH�FKDUJH�RI
WKH�LRQV�GHIHDWHG�D�VLJQLILFDQW�QXPEHU�RI
FDQGLGDWHV�

7RWDO �

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

�� D L $PDQLWD�� � )LUVW�OHWWHU�PXVW�EH�D�FDSLWDO��WKH�UHVW�PXVW
EH�ORZHU�FDVH�

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VHOHFWHG�WKH�FRUUHFW�QDPH
DQG�ZURWH�LW�ZLWK�D�FDSLWDO�OHWWHU��

LL RQH�IURP

�����VWDUFK��GLJHVWLRQ�LQ�WKH�UHJLRQV�ZKHUH
WKH��IXQJXV���K\SKDH��QRW�SUHVHQW��

����HQ]\PHV���WKH\��DUH�UHOHDVHG���GLIIXVH
DZD\��IURP�WKH�IXQJXV
RU
H[WUDFHOOXODU���VHFUHWHG��

�

����$&&(37�EUHDNV�GRZQ��VWDUFK��LQ�WKH�
UHJLRQ���DUHD���DJDU��DURXQG�WKH�IXQJXV

([DPLQHU
V�&RPPHQWV

,W�ZDV�VXUSULVLQJO\�UDUH�IRU�FDQGLGDWHV�WR
DSSO\�WKHLU�NQRZOHGJH�RI�NLQJGRP�)XQJL�WR
UHDOLVH�WKDW�GLJHVWLRQ�KHUH�LV�H[WUDFHOOXODU�
LQYROYLQJ�HQ]\PHV�EHLQJ�VHFUHWHG�E\�WKH
K\SKDH�DQG�DFWLQJ�RXWVLGH�RI�WKHP��6RPH
UHIHUUHG�WRڔ�LWڕ�DQG�WKHLU�VXEVHTXHQW�DQVZHU
GLG�QRW�PDNH�LW�FOHDU�ZKHWKHU�WKH�DQVZHU
UHIHUUHG�WR�WKH�HQ]\PHV�RU�WKH�IXQJXV�

E L RQH�IURP

S+���LW��LV��WKH�GHSHQGHQW�YDULDEOH���EHLQJ
PHDVXUHG��

�S+�FKDQJHV�DV��IDWW\�DFLGV�DUH�SURGXFHG
�

�

$&&(37�S+��FKDQJH��LQGLFDWHV�WKH�UDWH�RI
WKH�UHDFWLRQ�LI�S+�ZHUH�FRQWUROOHG�WKHUH
ZRXOG�EH�QR��FRORXU�FKDQJH���HQG�SRLQW
LQGLFDWHG�EHFDXVH�WKH�S+��FKDQJH��VKRZV
WKDW�WKH��UHDFWLRQ�LV�KDSSHQLQJ���OLSLG�LV
EHLQJ�EURNHQ�GRZQ
,*125(�ZH�DUH�LQYHVWLJDWLQJ�S+���S+�LV
EHLQJ�LQYHVWLJDWHG

([DPLQHU
V�&RPPHQWV

$�VLJQLILFDQW�SURSRUWLRQ�RI�FDQGLGDWHV�JDYH
�DQVZHUV�DQG�GLG�QRW�LQWHUSUHW�WKHڕVWRFNڔ
LQIRUPDWLRQ�JLYHQ�WR�UHDOLVH�WKDW�S+�FKDQJH
LV�D�FRPSRQHQW�RI�WKH�GHSHQGHQW�YDULDEOH
GXH�WR�WKH�SURGXFWLRQ�RI�IDWW\�DFLGV�ZKHQ
OLSDVH�GLJHVWV�OLSLG�DQG�WKHUHIRUH�LQGLFDWHV
ZKHQ�WKH�UHDFWLRQ�KDV�WDNHQ�SODFH�
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�� 0DUN�6FKHPH

LL

YROXPH�RI��DONDOLQH����DONDOLQH��OLSLG��
VXEVWUDWH��VROXWLRQ

RU
FRQFHQWUDWLRQ�RI��OLSDVH���HQ]\PH��VROXWLRQ

RU
YROXPH�RI��OLSDVH���HQ]\PH��VROXWLRQ

RU
WHPSHUDWXUH

RU
WLPH���LQWHUYDOV��EHWZHHQ�WHVWLQJ�RI�VDPSOHV
�

� 0DUN��VW�DQVZHU
,*125(�DPRXQW

,*125(���FPڌ���WKLV�LV�KRZ�WKH�YDULDEOH
ZDV�FRQWUROOHGڔ�YROXPH�RI���FP��RI�DONDOLQH
VROXWLRQڕ� ���PDUNڔ���FP��RI�DONDOLQH
VROXWLRQڕ� ���PDUNV

�WKLV�LV�KRZ�WKH�YDULDEOHڌ�������)125*,
ZDV�FRQWUROOHGڔ�FRQFHQWUDWLRQ�RI�����
HQ]\PH�VROXWLRQڕ� ���PDUNڔ������HQ]\PH
VROXWLRQڕ� ���PDUNV

,*125(���FPڌ���WKLV�LV�KRZ�WKH�YDULDEOH
ZDV�FRQWUROOHGڔ�YROXPH�RI���FP��RI�OLSDVH
VROXWLRQڕ� ���PDUNڔ���FP��RI�OLSDVH�VROXWLRQڕ
 ���PDUNV

,*125(���r&ڌ��WKLV�LV�KRZ�WKH�YDULDEOH
ZDV�FRQWUROOHGڔ�D�WHPSHUDWXUH�RI���r&ڕ� ��
PDUNڔ�NHHS�LW�DW���r&ڕ� ���PDUNV

,*125(����VHFRQGVڌ��WKLV�LV�KRZ�WKH
YDULDEOH�ZDV�FRQWUROOHG
WKH�WLPHV�WKH�VDPSOHV�ZHUH�WDNHQ�ZHUH�DWڔ
LQWHUYDOV�RI����VHFRQGVڕ� ���PDUN
�� �ڕVDPSOHV�WDNHQ�HYHU\����VHFRQGVڔ
PDUNV

([DPLQHU
V�&RPPHQWV

7KHUH�ZHUH�ILYH�FRQWUROOHG�YDULDEOHV�IRU
FDQGLGDWHV�WR�VHOHFW�IURP�EXW�DQVZHUV
FRPPRQO\�ODFNHG�DQ�LPSRUWDQW�GHWDLO��VXFK
DV�WKH�ZRUGڔ�VROXWLRQڕ�RU�D�FOHDU�GHVFULSWLRQ
RI�KRZ�WKH�YDULDEOH�ZDV�TXDQWLILHG�VXFK�DV
YROXPH��6WXGHQWV�VKRXOG�EH�HQFRXUDJHG�WR
UHSODFH�WKH�LPSUHFLVH�WHUPڔ�DPRXQWڕ�ZLWK�D
PRUH�SUHFLVH�GHVFULSWRU�RI�PHDVXUHPHQW
ZKHQ�WDONLQJ�RU�ZULWLQJ�DERXW�H[SHULPHQWDO
YDULDEOHV�
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�� 0DUN�6FKHPH

LLL

FRQFHQWUDWLRQ�RI��DONDOLQH����DONDOLQH��OLSLG��
VXEVWUDWH��VROXWLRQ
RU
YROXPH�RI�LQGLFDWRU��DGGHG�
RU
QXPEHU�RI�GURSV�RI�LQGLFDWRU��DGGHG�
RU
YROXPH�RI��VDPSOH���PL[WXUH���VROXWLRQ
�UHPRYHG�
RU
QXPEHU�RI�GURSV�RI��VDPSOH���PL[WXUH��
VROXWLRQ��UHPRYHG���

� 0DUN��VW�DQVZHU
,*125(�DPRXQW
,*125(�VL]H���YROXPH��RI�GURSV

([DPLQHU
V�&RPPHQWV

$�VXUSULVLQJO\�ODUJH�QXPEHU�RI�DQVZHUV
VWDWHG�WKDW�WHPSHUDWXUH�ZDV�XQFRQWUROOHG�
DOWKRXJK�WKH�TXHVWLRQ�VWDWHV�WKDW�WKH�ILUVW
UXQ�RI�UHSHDWV�RFFXUUHG�DW���r&�DQG
VXEVHTXHQWO\�DW�VL[�RWKHU�WHPSHUDWXUHV��DOO
RI�ZKLFK�DUH�OLVWHG�LQ�WKH�LQGHSHQGHQW
YDULDEOH�FROXPQ�LQ�7DEOH�������&RUUHFW
DQVZHUV�IRFXVHG�RQ�WKH�YROXPH�RU�QXPEHU
RI�GURSV�RI�LQGLFDWRU�DGGHG�RU�VDPSOH�RI
UHDFWLRQ�PL[WXUH�VROXWLRQ�UHPRYHG�

LY RQH�IURP

�ORRNLQJ�DW��D�VPDOO�YROXPH���DJDLQVW�D
ZKLWH�EDFNJURXQG��PDNHV�LW�HDVLHU�WR�VHH
WKH�FRORXU�FKDQJH��

WKH�LQGLFDWRU��LI�DGGHG�WR�WHVW�WXEH��PLJKW
DIIHFW�WKH�SURJUHVV�RI�WKH�HQ]\PH�UHDFWLRQ
�

EHWWHU�WHPSHUDWXUH�FRQWURO�DV�WHVW�WXEH�QRW
WDNHQ�LQ�DQG�RXW�RI�ZDWHU�EDWK��

$93��

�

$&&(37�SURYLGHV�D�FRQWUDVWLQJ
EDFNJURXQG�WR�VHH�WKH�FRORXU
$&&(37�RUD
H�J��KDUGHU�WR�VHH�FRORXU�FKDQJH�LQ�WKH�WHVW
WXEH

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�UHDOLVHG�WKH�YDOXH�RI�D
ZKLWH�WLOH�LQ�SHUFHLYLQJ�D�FRORXU�FKDQJH
PRUH�HDVLO\�DV�LW�SURYLGHG�D�FRQWUDVW�

Y �WKH�RSWLPXP�WHPSHUDWXUH��LV�EHWZHHQ
��r&�DQG���r&���

� 0XVW�JLYH�D�UDQJH
r&�PXVW�EH�VWDWHG�RQFH

,*125(���r&�DORQHڔ���DURXQG���r&ڕ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�SLFNHG�D�VLQJOH
WHPSHUDWXUH����r&��DQG�GLG�QRW�UHDOLVH�WKDW
ZLWK�LQWHUYDOV�RI��r&�EHWZHHQ�WHVWV�WKHUH�LV
D�SRVVLELOLW\�WKDW�WKH�WUXH�RSWLPXP�OLHV�WR
RQH�VLGH�RI�WKLV�ILJXUH��7KH�FRUUHFW�UDQJH
ZDV���r&ڌ��r&�EDVHG�RQ�FRPSDULQJ�WKH
GDWD�IRU���r&�DQG���r&��0DUNV�ZHUH�QRW
JLYHQ�RQ�WKLV�DQG�WKH�QH[W�TXHVWLRQ�LI�XQLWV
ZHUH�RPLWWHG�
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�� 0DUN�6FKHPH

YL

�$���XVH�PRUH�LQWHUPHGLDWH�WHPSHUDWXUH
YDOXHV��

�%���LQ�WKH���r&ڌ����r&�UDQJH��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

�$���WDNH�VDPSOHV�DW�PRUH�IUHTXHQW
LQWHUYDOV��WKDQ����VHFRQGV���

�%���H�J��HYHU\����VHFRQGV��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

�$���XVH�RI�FRORULPHWHU��

�%���FRORXU�FKDQJH�ZRXOG�EH�OHVV�
VXEMHFWLYH���ELDVHG��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

�$���XVH�RI�S+��PHWHU���SUREH���VHQVRU��

�%�REWDLQ�D�QXPHULFDO�YDOXH��

� 0DUN�WKH�ILUVW���VXJJHVWLRQV�VHHQ�
%�PDUN�PXVW�UHODWH�WR�WKH�DSSURSULDWH�$
PDUN�SRLQW

�$���H�J��WHVW��HYHU\��r&���DW��r&�LQWHUYDOV
XVH�WHPSHUDWXUHV�OHVV�WKDQ��r&�DSDUW

�%���&5(',7�D�UDQJH�RI���r&ڌ����r&�8QLWV
PXVW�EH�JLYHQ�RQFH

1RWH�
WHVW�D�UDQJH�RI�WHPSHUDWXUHV�EHWZHHQڔ
��r&�DQG���r&ڕ
&FDUU\�RXW�PRUH�H[SHULPHQWV�EHWZHHQ���rڔ
DQG���r&ڕ�

 ���PDUNV��PSV���	���

�$���$&&(37�VDPSOH�PRUH�UHJXODUO\

�%���WLPH�LQWHUYDO�PXVW�EH�H[SHULPHQWDOO\
ZRUNDEOH��VR�VKRXOG�EH�IURP����DQG�OHVV
WKDQ����VHFRQGV�
1RWH�
���PDUNV �ڕWDNH�VDPSOHV�HYHU\����VHFRQGVڔ
�PSV��	��
���PDUN �ڕWDNH�VDPSOHV�HYHU\���VHFRQGVڔ
�PS���RQO\�

�%���REWDLQ�D�QXPHULFDO�YDOXH

([DPLQHU
V�&RPPHQWV

9HU\�IHZ�FDQGLGDWHV�VFRUHG�IXOO�RU�PDQ\
PDUNV�RQ�WKLV�WDVN��&DQGLGDWHV�QHHGHG�WR
IRFXV�RQ�WKH�ZRUGڔ�DFFXUDWHڕ�DQG�FRQVLGHU
ZD\V�RI�PHDVXUHPHQW�WKDW�ZRXOG�DOORZ�WKH
WUXH�RSWLPXP�WHPSHUDWXUH�WR�EH�SLQ�
SRLQWHG�PRUH�WUXO\��5HILQLQJ�WKH
WHPSHUDWXUH�UDQJH�WR�LQFOXGH�VPDOOHU
WHPSHUDWXUH�LQWHUYDOV�LQ�WKH�VXVSHFWHG
RSWLPXP�UDQJH��RU�VDPSOLQJ�PRUH�RIWHQ�WR
LGHQWLI\�WKH�HQG�SRLQW�WLPH�PRUH�FORVHO\
ZHUH�WKH�PRVW�IUHTXHQW�JRRG�VXJJHVWLRQV�
$�IHZ�FDQGLGDWHV�PHQWLRQHG�WKH�XVH�RI

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

PRUH�VRSKLVWLFDWHG�HTXLSPHQW�VXFK�DV�D
FRORULPHWHU�WR�GHWHFW�WKH�HQG�SRLQW�WLPH��RU
D�S+�SUREH�WR�PHDVXUH�WKH�GHSHQGHQW
YDULDEOH�ZLWKRXW�WKH�QHHG�IRU�D�VXEMHFWLYH
FRORXU�MXGJHPHQW�

F /HYHO����ڏ���PDUNV�

3URYLGHV�D�GHVFULSWLRQ�RI�WKH��
PHFKDQLVPV�RI�HQ]\PH�DFWLRQ
3URYLGHV�D�GHVFULSWLRQ�RI�WKH�ZD\V�LQ
ZKLFK�KLJK�DQG�ORZ�WHPSHUDWXUH�DIIHFWV
WKH�UHDFWDQWV�DQG�DFWLYH�VLWH�

7KHUH�LV�D�ZHOOڌGHYHORSHG�OLQH�RI�UHDVRQLQJ
ZKLFK�LV�FOHDU�DQG�ORJLFDOO\�VWUXFWXUHG�DQG
XVHV�VFLHQWLILF�WHUPLQRORJ\�DW�DQ
DSSURSULDWH�OHYHO��$OO�WKH�LQIRUPDWLRQ
SUHVHQWHG�LV�UHOHYDQW�DQG�IRUPV�D
FRQWLQXRXV�QDUUDWLYH�

$ZDUGLQJ�DW�WKLV�/HYHO� � �	���WLFNV��
�������
&RPPXQLFDWLRQ� ���RU��

/HYHO����ڏ���PDUNV�

'HVFULEHV���RU�ERWK�RI�WKH�PHFKDQLVPV
RI�HQ]\PH�DFWLRQ
'HVFULEHV�VRPH�ZD\V�LQ�ZKLFK
WHPSHUDWXUH�DIIHFWV�WKH�UHDFWDQWV�DQG��
RU�DFWLYH�VLWH�

7KHUH�LV�D�OLQH�RI�UHDVRQLQJ�SUHVHQWHG�ZLWK
VRPH�VWUXFWXUH�DQG�XVH�RI�DSSURSULDWH
VFLHQWLILF�ODQJXDJH��7KH�LQIRUPDWLRQ
SUHVHQWHG�LV�PRVWO\�UHOHYDQW�

$ZDUGLQJ�DW�WKLV�/HYHO� � �	���WLFNV��
���
&RPPXQLFDWLRQ� ���RU��

B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

/HYHO����ڏ���PDUNV�

� ,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�

8VH�WKH�JUHHQ�GRW� �LQ�WKH�PDUJLQ�WR
LQGLFDWH�SODFHV�ZKHUH�JRRG�VFLHQWLILF
SRLQWV�DUH�PDGH�DERXW�WKH���PRGHOV�RI
HQ]\PH�DFWLRQ�

8VH�D�KLJKOLJKW�VTXDUH� �LQ�WKH�PDUJLQ
WR�LQGLFDWH�SODFHV�ZKHUH�JRRG�VFLHQWLILF
SRLQWV�DUH�PDGH�DERXW�WKH�HIIHFW�RI
WHPSHUDWXUH�

,QGLFDWLYH�VFLHQWLILF�SRLQWV�PD\�LQFOXGH
EXW�DUH�QRW�OLPLWHG�WR�

HQ]\PH�DFWLRQ�
����HQ]\PHڌVXEVWUDWH�FRPSOH[�IRUPHG
����HQ]\PHڌSURGXFW�FRPSOH[�IRUPHG
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�� 0DUN�6FKHPH

HLWKHU
'HVFULEHV�VRPH�DVSHFWV�RI�WKH
PHFKDQLVP�RI�HQ]\PH�DFWLRQ
RU
'HVFULEHV�DQ�HIIHFW�RI�WHPSHUDWXUH

7KH�LQIRUPDWLRQ�LV�FRPPXQLFDWHG�ZLWK
VRPH�VWUXFWXUH�EXW�PD\�LQFOXGH�D�VPDOO
DPRXQW�RI�LUUHOHYDQW�PDWHULDO�DQG�VRPH
LQDSSURSULDWH�XVH�RI�VFLHQWLILF�ODQJXDJH�

$ZDUGLQJ�DW�WKLV�/HYHO� � �	���WLFN��
&RPPXQLFDWLRQ� ���RU��

B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

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

����SURGXFW�V��OHDYH�WKH�DFWLYH�VLWH
����ORFN�DQG�NH\� �VKDSH�RI�VXEVWUDWH�DQG
HQ]\PH
V�DFWLYH�VLWH�DUH�FRPSOHPHQWDU\
DQG�VR�HQ]\PH�LV�VSHFLILF
����LQGXFHG�ILW� �HQ]\PH�DFWLYH�VLWH
FKDQJHV�VKDSH�WR�DFFRPPRGDWH�VXEVWUDWH
RQFH�VXEVWUDWH�ELQGV

HIIHFW�RI�WHPSHUDWXUH
UHDFWDQWV�

��LQFUHDVH�LQ�WHPSHUDWXUH�LQFUHDVHV�NLQHWLF
HQHUJ\�RI�PROHFXOHV
��UHVXOWV�LQ�PRUH�VXFFHVVIXO�FROOLVLRQV
��PRUH�HQ]\PHڌVXEVWUDWH�FRPSOH[HV�IRUP
��GHFUHDVH�LQ�WHPSHUDWXUH�UHGXFHV�NLQHWLF
HQHUJ\�RI�PROHFXOHV
�����UHVXOWV�LQ�IHZHU�VXFFHVVIXO
FROOLVLRQV�������IHZHU�HQ]\PHڌVXEVWUDWH
FRPSOH[HV�IRUP
DFWLYH�VLWH�
�����HQ]\PHV�KDYH�DQ�RSWLPXP
WHPSHUDWXUH
������VPDOO��LQFUHDVH�LQ�WHPSHUDWXUH�DIIHFWV
WKH�ERQGV�LQYROYHG�LQ�WHUWLDU\�VWUXFWXUH
�����FKDQJH�LQ�VKDSH�RI�DFWLYH�VLWH
�����SUHYHQWV�VXEVWUDWH�ELQGLQJ�WR�DFWLYH
VLWH
�����KLJK�WHPSHUDWXUH�UHVXOWV�LQ�GHQDWXULQJ
�����HIIHFWV�RI�KLJK�WHPSHUDWXUH�DUH
LUUHYHUVLEOH
�����HIIHFWV�RI�ORZ�WHPSHUDWXUH�DUH
UHYHUVLEOH

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�DFKLHYHG�D�OHYHO�WZR
UHVSRQVH��'HVFULSWLRQV�RI�ZKDW�LV�PHDQW�E\
WKH�ORFN�DQG�NH\�PRGHO�DQG�WKH�LQGXFHG�ILW
PRGHO�ZHUH�PRVWO\�JRRG��DV�ZDV
GHVFULSWLRQ�RI�WKH�HYHQWV�WKDW�OHDG�WR
GHQDWXULQJ�RI�HQ]\PH�VWUXFWXUH�DW�KLJK
WHPSHUDWXUHV��/HYHO�WKUHH�UHVSRQVHV�DOVR
GHVFULEHG�UHDFWLRQ�NLQHWLFV�DW�ORZ
WHPSHUDWXUHV��(UURUV�LQFOXGHG�WKH�EHOLHI
WKDW�HQ]\PHV�GHQDWXUH�DW�ORZ
WHPSHUDWXUHV��7KH�TXHVWLRQ�UHIHUUHG�WR
WHPSHUDWXUH�FKDQJH�DQG�WKLV�ZDV
IUHTXHQWO\�UHSHDWHG�LQ�WKH�DQVZHU�ZLWKRXW
VWDWLQJ�ZKHWKHU�WKH�LQIRUPDWLRQ�ZDV�OLQNHG
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WR�D�UDLVLQJ�RU�ORZHULQJ�RI�WHPSHUDWXUH�
*LYHQ�WKH�GLIIHUHQFH�LQ�WKH�HIIHFW�RI�ORZ
DQG�KLJK�WHPSHUDWXUHV�RQ�HQ]\PH
VWUXFWXUH�DQG�DFWLRQ��WKLV�QHHGHG�WR�EH
FOHDU�

7RWDO ��
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�� 0DUN�6FKHPH

�� D L FRQFHQWUDWLRQ�����s�������

������

�

$//2:�(&)�LI�VWDWHG�FRQFHQWUDWLRQ�LV�QRW
�����L�H��FRQFHQWUDWLRQ�[����������

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�EOHQGHG�IDPLOLDU�UHFDOO��WKDW
VXLWHG�FDQGLGDWHV�ZKR�KDG�VSHQW�WLPH
OHDUQLQJ�WKH�VSHFLILFDWLRQ��ZLWK�VRPH�$2�
TXHVWLRQV�WKDW�PDQ\�FDQGLGDWHV�IRXQG
FKDOOHQJLQJ�

7KH�PDMRULW\�RI�FDQGLGDWHV�FRXOG�UHDG�RII
WKH�JUDSK�EXW�RQO\�KDOI�FRXOG�FRQYHUWڔ�PJ
FPڕ�ڏ�WRڔ�J�LQ�����FP��7ڕ�KHUH�LV�D�KLJKHU
SURSRUWLRQ�RI�PDWKHPDWLFDO�VNLOOV�LQ�WKH�QHZ
VSHFLILFDWLRQV�ZKLFK�FDQGLGDWHV�ZLOO�QHHG
WR�PDVWHU��0RVW�DQVZHUV�ZHUH�JLYHQ�WR�WKH
FRUUHFW�QXPEHU�RI�GHFLPDO�SODFHV�

LL WHVW�PRUH��NQRZQ���FRQFHQWUDWLRQV��
VROXWLRQV�

EHWZHHQ�����DQG�������QHDU�����

� ,*125(�UHSHDW

,*125(�ELJJHU�UDQJH�RI�FRQFHQWUDWLRQV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�EOHQGHG�IDPLOLDU�UHFDOO��WKDW
VXLWHG�FDQGLGDWHV�ZKR�KDG�VSHQW�WLPH
OHDUQLQJ�WKH�VSHFLILFDWLRQ��ZLWK�VRPH�$2�
TXHVWLRQV�WKDW�PDQ\�FDQGLGDWHV�IRXQG
FKDOOHQJLQJ�

7KH�PRVW�FRPPRQ�DQVZHUV�GHVFULEHG
WHVWLQJ�PRUH�FRQFHQWUDWLRQV��$JDLQ��ZLWK�DQ
H\H�WR�WKH�QHZ�VSHFLILFDWLRQV��LW�ZDV
ZRUU\LQJ�WKDW�YHU\�IHZ�FDQGLGDWHV
VXJJHVWHG�WKDW�WKH�NH\�FRQFHQWUDWLRQV�WR
WHVW�ZRXOG�EH�WKRVH�QHDU�WKH�RULJLQDO�YDOXH
RI�����PJ�FP���0ڏDQ\�FDQGLGDWHV�MXVW
VXJJHVWHG�WKH�XVXDOڔ�PRUH�UHSHDWVڕ�
ڕLGHQWLI\�DQRPDOLHVڔ��ڕFDOFXODWH�D�PHDQڔ
DQVZHU��ZKLFK�PHDQW�WKH\�KDG�QRW�UHDG�RU
GLG�QRW�XQGHUVWDQG�WKH�TXHVWLRQ�
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�� 0DUN�6FKHPH

LLL FDUU\�RXW�%LXUHW�WHVW���WHVW�DJDLQ�

�XVLQJ��QR�HQ]\PH���QR�SURWHLQ����GLVWLOOHG�
ZDWHU�

VHW�FRORULPHWHU�WR�]HUR�

��PD[

ڕERLOHG�HQ]\PHڔ�7,')5&�2�127'
0HDVXUH�DEVRUEDQFH�RI�ELXUHW�VROXWLRQ
DORQH� ���PDUNV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�EOHQGHG�IDPLOLDU�UHFDOO��WKDW
VXLWHG�FDQGLGDWHV�ZKR�KDG�VSHQW�WLPH
OHDUQLQJ�WKH�VSHFLILFDWLRQ��ZLWK�VRPH�$2�
TXHVWLRQV�WKDW�PDQ\�FDQGLGDWHV�IRXQG
FKDOOHQJLQJ�

0RVW�FDQGLGDWHV�JDLQHG�VRPH�FUHGLW�
XVXDOO\�IRU�GRLQJ�VRPHWKLQJ�ZLWKRXW�DQ\
HQ]\PH�SUHVHQW��0DQ\�GLG�JDLQ�ERWK�PDUNV
IRU��DGGLWLRQDOO\��FDUU\LQJ�RXW�WKH�%LXUHW
V
WHVW�RU�]HURLQJ�WKH�FRORULPHWHU�
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�� 0DUN�6FKHPH

E ����FRIDFWRUV���FRHQ]\PHV���SURVWKHWLF
JURXSV�

����ELQG�WR��HQ]\PH���DFWLYH�VLWH���DOORVWHULF
VLWH�

�����FRIDFWRUV���FRHQ]\PHV��ELQG�WR
HQ]\PH��WHPSRUDULO\�

����FKDQJH��VKDSH���WHUWLDU\�VWUXFWXUH��RI
DFWLYH�VLWH�

����DIIHFW�FKDUJHV�RQ�DFWLYH�VLWH�

����ELQG�WR���LQWHUDFW�ZLWK��VXEVWUDWH�

����LQFUHDVH��OLNHOLKRRG�RI���VXEVWUDWH
ELQGLQJ�WR�DFWLYH�VLWH���(6&�IRUPDWLRQ�

����FDUU\��QDPHG��FKHPLFDO��EHWZHHQ���WR�
�QDPHG��HQ]\PHV�

��PD[

��$&&(37�SURVWKHWLF�JURXSV�IRUP�SDUW�RI
WKH�HQ]\PH

��$&&(37�DIIHFWV��LRQLF���K\GURJHQ��ERQGV
LQ�DFWLYH�VLWH

��,*125(�LQ�FRQWH[W�RI�SURVWKHWLF�JURXS

��$&&(37�KHOS�WKH�VXEVWUDWH�ELQG�WR�WKH
DFWLYH�VLWH
��$&&(37�PDNH�(6&�IRUPDWLRQ�HDVLHU

��$&&(37�VXEVWUDWH�DV�FKHPLFDO
��,*125(�VXEVWDQFH

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�EOHQGHG�IDPLOLDU�UHFDOO��WKDW
VXLWHG�FDQGLGDWHV�ZKR�KDG�VSHQW�WLPH
OHDUQLQJ�WKH�VSHFLILFDWLRQ��ZLWK�VRPH�$2�
TXHVWLRQV�WKDW�PDQ\�FDQGLGDWHV�IRXQG
FKDOOHQJLQJ�

7KLV�TXHVWLRQ�GLIIHUHQWLDWHG�ZHOO�EHWZHHQ
FDQGLGDWHV�RI�GLIIHULQJ�DELOLWLHV��0RVW
FDQGLGDWHV�XQGHUVWRRG�WKDW�FRIDFWRUV�HWF�
ZHUH�WR�EH�GLVFXVVHG�DQG�JDLQHG�EHWZHHQ
��DQG���PDUNV�GHSHQGLQJ�RQ�DELOLW\��2QO\�D
IHZ�PLVVHG�WKH�SRLQW��XVXDOO\�GLVFXVVLQJ
S+�RU�NLQHWLF�HQHUJ\��DQG�IDLOHG�WR�VFRUH�RU
SLFNHG�XS�RQO\�D�VLQJOH�PDUN�IRU�GLVFXVVLQJ
HQ]\PH�VXEVWUDWH�FRPSOH[HV��0RUH
FDQGLGDWHV�WKDQ�XVXDO�GLVFXVVHG�WKH�UROH�RI
VSHFLILF�FRHQ]\PHV��SUHVXPDEO\�UHIOHFWLQJ
D�ODUJH�SURSRUWLRQ�RI�\HDU����FDQGLGDWHV�UH�
VLWWLQJ�WKH�SDSHU�

7RWDO ��
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�� 0DUN�6FKHPH

�� HQ]\PH���OLSDVH��LQKLELWRU�� � $&&(37�DQ\�GHVFULSWLRQ�RI�FRPSHWLWLYH�RU
QRQ��FRPSHWLWLYH�LQKLELWLRQ�RI�HQ]\PH

([DPLQHU
V�&RPPHQWV

$�VPDOO�PDMRULW\�RI�FDQGLGDWHV�DFKLHYHG
WKH�PDUN��6RPH�MXVW�ZURWHڔ�LQKLELWRUڕ
ZLWKRXW�VD\LQJ�LW�ZDV�WKH�HQ]\PH�WKDW�ZDV
EHLQJ�LQKLELWHG��0DQ\�RI�WKH�LQFRUUHFW
DQVZHUV�GLVFXVVHG�DEVRUSWLRQ�RU�LQGLUHFW
HIIHFWV�RQ�EUHDNGRZQ��6RPHWKLQJ�WKDW
FDUHIXO�UHDGLQJ�RI�WKH�TXHVWLRQ�PLJKW�KDYH
SUHYHQWHG�

7RWDO �

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

�� D FRQFHQWUDWLRQ�� � ,*125(�YROXPH���PDVV

([DPLQHU
V�&RPPHQWV

$�VPDOO�PDMRULW\�RI�FDQGLGDWHV�DFKLHYHG
WKH�PDUN�EXW�DOPRVW�DV�PDQ\�ZURWH
�ڕYROXPHڔ

E ����HQ]\PHV�QRW�GHQDWXUHG�

$Q\�WZR�IURP
����GHFD\���IRRG�VSRLODJH��LV�VORZ�HU��

����PROHFXOHV���HQ]\PHV���VXEVWUDWHV��KDYH
OLWWOH���$:��NLQHWLF�HQHUJ\���.(���(N�

����IHZHU�FROOLVLRQV��EHWZHHQ�VXEVWUDWH�DQG
DFWLYH�VLWH��IRUPLQJ�(6&�

�����OLTXLG��ZDWHU�DYDLODELOLW\�UHGXFHG���$:�

��PD[ '2�127�&5(',7�LI�WKH�DQVZHU�VWDWHV�WKDW
WKH�EDFWHULXP�KDV�EHHQ�GHQDWXUHG

��'2�127�&5(',7�QR�NLQHWLF�HQHUJ\

��'2�127�&5(',7�QR�FROOLVLRQV

([DPLQHU
V�&RPPHQWV

$OWKRXJK�WKH�PDUN�VFKHPH�ZDV�ULJRURXV��LW
ZDV�QHYHUWKHOHVV�VXUSULVLQJ�WR�VHH�IHZ
FDQGLGDWHV�DFKLHYH�PRUH�WKDQ���PDUN�RQ
WKLV�TXHVWLRQ��$�VLJQLILFDQW�PLQRULW\�RI
VWXGHQWV�EHOLHYHG�WKDW�HQ]\PHV�DUH�LQGHHG
GHQDWXUHG�E\�ORZ�WHPSHUDWXUHV��2I�WKRVH
ZKR�XQGHUVWRRG�WKH�FRUUHFW�VFLHQFH��IHZ
ZURWH�DQVZHUV�WKDW�ZHUH�GHWDLOHG�RU
SUHFLVH�HQRXJK�WR�JDLQ�DOO���PDUNV��0DQ\
DQVZHUV�IDLOHG�WR�JDLQ�FUHGLW�EHFDXVH�WKH\
VWDWHG�WKDW�IRRG�ZLOO�QRW�GHFD\�EHFDXVH
WKHUH�ZLOO�EH�QR�NLQHWLF�HQHUJ\�DQG�QR
FROOLVLRQV�

7RWDO �

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

�� D
���VXEVWUDWH���SURWHLQ��VKDSH�LV
�QHDUO\��FRPSOHPHQWDU\�WR�DFWLYH
VLWH��RUD

���VXEVWUDWH���SURWHLQ��HQWHUV���ILWV
LQWR��DFWLYH�VLWH��RQ�HQ]\PH��

���LQGXFHG�ILW���GHVFULSWLRQ�RI�LQGXFHG
ILW�

����IRUPV��HQ]\PH�VXEVWUDWH
FRPSOH[���(6&�

���GHVWDELOLVLQJ���VWUDLQLQJ���$:��RI
ERQGV��LQ�VXEVWUDWH���WKHQ��IRUPV�
HQ]\PH�SURGXFW�FRPSOH[�

���SURGXFW�V����DPLQR�DFLGV��OHDYH
�DFWLYH�VLWH��

��PD[
��$&&(37�FRPSOLPHQWDU\
���VXEVWUDWH�ELQGV�WR�WKH�DFWLYH�VLWH�ZKLFK
LV�FRPSOHPHQWDU\�WR�WKH�VXEVWUDWH�VKDSHژ
 ���PDUNV��PS��DQG�PS�

��$&&(37�ELQGV�WR���KROGV���ERQGV�WR
��,*125(�FROOLGHV

��,*125(�EUHDNV

��,*125(�(3&

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�JHQHUDOO\�VKRZHG�D�JRRG
XQGHUVWDQGLQJ�RI�HQ]\PH�DFWLRQ�ZLWK
VWXGHQWV�IUHTXHQWO\�XVLQJ�FRUUHFW
WHUPLQRORJ\��IRU�H[DPSOH��PRVW�VWXGHQWV
DSSUHFLDWHG�WKH�QHHG�WR�XVH�WKH�WHUP
��7KHڕHQ]\PHڔ��UDWKHU�WKDQڕDFWLYH�VLWHڔ
TXHVWLRQ�GLVFULPLQDWHG�ZHOO�DQG�WKH�IXOO
UDQJH�RI�PDUNV�ZDV�VHHQ��$�IHZ
FDQGLGDWHV�ZHUH�FRQIXVHG�DERXW�WKH
SRVLWLRQ�RI�WKH�DFWLYH�VLWH�DQG�WKRVH�WKDW
WKRXJKW�LW�ZDV�RQ�WKH�VXEVWUDWH�ZHUH�QRW
DEOH�WR�DFFHVV�WKH�ILUVW�WZR�PDUNLQJ�SRLQWV�
$�QXPEHU�RI�FDQGLGDWHV�ZHUH�QRW�DZDUGHG
WKH�ILQDO�PDUNLQJ�SRLQW�EHFDXVH�WKH\�VWDWHG
WKDW�WKHڔ�VXEVWUDWHڕ�OHIW�WKH�DFWLYH�VLWH�
VKRZLQJ�D�ODFN�RI�XQGHUVWDQGLQJ�RI�WKH
PHDQLQJ�RI�WKH�WHUPڔ�VXEVWUDWHڕ�
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�� 0DUN�6FKHPH

E L

QR�XQLWV�IRU���QG�FROXPQ���HJJ�ZKLWH�

DPRXQW��UDWKHU�WKDQ�YROXPH���LQ��WK

FROXPQ��

LQFRUUHFW�XQLW���P��LQ�ILQDO�,�WLPH��FROXPQ�

� ,*125(�SURPSW��DQG�PDUN�WKH�ILUVW�WKUHH
DQVZHUV�
,*125(�VXEVHTXHQW�DQVZHUV�
&5(',7�PDUNV�FOHDUO\�DQQRWDWHG�RQ�WDEOH

$&&(37�YROXPH�RI�HJJ�ZKLWH�QHHGV�FP�

ڕWKH\�VKRXOG�KDYH�ZULWWHQ�YROXPHڔ�37)&&$

$&&(37�VKRXOG�KDYH�EHHQ�V
,*125(�VKRXOG�KDYH�EHHQ��VHF���VHHV��
VHFRQGV

([DPLQHU
V�&RPPHQWV

0RVW�JRW���RU���PDUNV��DSSUHFLDWLQJ�WKH
QHHG�WR�QRW�XVH�WKH�ZRUGڔ�DPRXQWڕ�DQG�WKH
ODFN�RI�XQLWV�IRU�WKH�HJJ�ZKLWH�DOWKRXJK�D
QXPEHU�RI�VWXGHQWV�XVHG�WKH�ZRUG
�$���ZKLFKڕXQLWVڔ��LQ�SODFH�RIڕPHDVXUHPHQWVڔ
OHYHO�VWXGHQWV�VKRXOG�QRW�EH�GRLQJ��0DQ\
FDQGLGDWHV�FRUUHFWO\�LGHQWLILHGڔ�Pڕ�DV�WKH
ZURQJ�XQLW�IRU�WLPHڔ�ڏ�Pڕ�PHDQVڔ�PHWUHVڕ�
+RZHYHU��D�ODUJH�QXPEHU�RI�WKHVH
FDQGLGDWHV�WKRXJKWڔ�Pڕ�VWRRG�IRU�PLQXWHV
DQG��ZKHUH�WKHLU�DQVZHUV�LPSOLHG�WKDWڔ�Pڕ
ZDV�WKH�FRUUHFW�XQLW�IRU�PLQXWHV��WKHLU
UHVSRQVH�ZDV�QRW�FUHGLWHG��&DQGLGDWHV
VKRXOG�EH�DZDUH�RI�WKH�FRUUHFW
DEEUHYLDWLRQV�IRU�FRPPRQ�XQLWV��6RPH
DQVZHUV�UHIHUUHG�WR�SUREOHPV�ZLWK�WKH
PHWKRG�RU�WKH�ZD\�LQ�ZKLFK�QXPEHUV�KDG
EHHQ�HQWHUHG�LQWR�WKH�WDEOH�
PLVXQGHUVWDQGLQJ�WKH�UHIHUHQFH�WR
��LQ�WKH�TXHVWLRQڕSUHSDUDWLRQ�RI�WKH�WDEOHڔ
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�� 0DUN�6FKHPH

LL HTXDO�YROXPH�LQ�HDFK�WXEH�

DGG�EXIIHU���FRQWURO�S+�

� $&&(37��PDNH�VXUH�WKH�WXEHV�KDYH�WKH
VDPH�FPژ�

([DPLQHU
V�&RPPHQWV

/HVV�WKDQ����RI�FDQGLGDWHV�ZHUH�DZDUGHG
WKLV�PDUN��&RPPRQ�UHVSRQVHV�ZHUH
W,��ڕGR�UHSHDWVڔ��RUڕ+LQFUHDVH�WKH�UDQJH�RI�Sڔ
ZDV�HYLGHQW�WKDW�XQGHUVWDQGLQJ�RI�WKH�WHUP
�ZDV�SRRU��'LVDSSRLQWLQJO\��VRPHڕ\YDOLGLWڔ
FDQGLGDWHV�FLWHG�XQHTXDO�YROXPHV�DV�D
SUREOHP�LQ�SDUW��L��DQG�WKHQ�IDLOHG�WR
PHQWLRQ�LW�LQ�SDUW��LL��

LLL FRQWURO� � '2�127�&5(',7�FRQWURO�YDULDEOH

([DPLQHU
V�&RPPHQWV

7KH�YDVW�PDMRULW\�RI�FDQGLGDWHV�JRW�WKLV
PDUN��$OWKRXJK�XQGHUVWDQGLQJ�RI�WKH�WHUP
ZDV�QRW�DOZD\V�FOHDU��DV�HYLGHQFHG�E\�WKH
VPDOO�QXPEHU�RI�FDQGLGDWHV�ZKR�DQVZHUHG
�ڕFRQWURO�YDULDEOHڔ

LY LPSURYH�UHOLDELOLW\�

DVVHVV��YDULDELOLW\���VSUHDG�RI�UHVXOWV�

DOORZV�FDOFXODWLRQ�RI�PHDQ�

� ,*125(�DFFXUDWH
$&&(37�LGHQWLI\��DQRPDORXV�UHVXOWV��
RXWOLHUV
,*125(�HOLPLQDWH�DQRPDORXV�UHVXOWV

$&&(37�UHIHUHQFH�WR�VWDWLVWLFDO�WHVW
$&&(37�VWDQGDUG�GHYLDWLRQ���W�WHVW���0DQQ�
:KLWQH\

&5(',7�LPSURYHV�DFFXUDF\�RI�PHDQ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�SXW�ERWKڔ�UHOLDEOHڕ�DQG
\�DQG�PRVW�FRUUHFWOڕLGHQWLI\�DQRPDOLHVڔ
XVHG�WKH�ZRUG�UHOLDEOH�DQG��LQ�FRQWUDVW�WR
SDUW��LL���GLG�QRW�FRQIXVH�LW�ZLWKڔ�DFFXUDWHڕ�RU
��0DQ\�FDQGLGDWHV�DUH�XQFHUWDLQڕYDOLGڔ
DERXW�PHDQ�RU�DYHUDJH�DQG�VR�SXW�ERWK
GRZQ��7KH�VHFRQG�PDUNLQJ�SRLQW�ZDV
UDUHO\�VHHQ��6RPH�FDQGLGDWHV�WKRXJKW�LW
ZDV�UHDVRQDEOH�VLPSO\�WR�GLVUHJDUG
DQRPDOLHV��D�VWDWHPHQW�IRU�ZKLFK�WKH\
UHFHLYHG�QR�FUHGLW�
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F L

OLQH�GUDZQ�EHORZ�OLQH�RQ�JUDSK�

OLQH�IURP�RULJLQ�WKDW�GRHV�QRW�SHDN�RU
SODWHDX�

� ,I�WKH�OLQH�JRHV�DERYH�WKH�RULJLQDO�OLQH�DW
DQ\�SRLQW� ���PDUNV
$//2:�OLQHV�WRXFKLQJ�DW�ULJKW�KDQG�HQG

'2�127�&5(',7�OLQH�ZLWK�LQFUHDVLQJ
JUDGLHQW
$//2:�SODWHDX�LI�LW�MRLQV�WKH�RULJLQDO�OLQH
$//2:�SODWHDX�EHORZ�RULJLQDO�OLQH�LI�LW
VWDUWV���VPDOO�VTXDUHV��RU�IHZHU��IURP�WKH
HQG

 ���PDUNV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�NQHZ�WKDW�DQ�LQKLELWRU
ZRXOG�SURGXFH�D�OLQH�EHORZ�WKDW�GUDZQ�RQ
WKH�JUDSK�EXW�D�GLVDSSRLQWLQJ�QXPEHU�ZHUH
FRQIXVHG�DERXW�FRPSHWLWLYH�DQG�QRQ�
FRPSHWLWLYH�LQKLELWRUV�DQG�VKRZHG�WKH�OLQH
OHYHOOLQJ�RII�ZHOO�EHORZ�WKH�RULJLQDO�

LL VLPLODU�VKDSH�WR��VXEVWUDWH����SDUW�RI�
DOEXPLQ���SURWHLQ�

FRPSOHPHQWDU\��VKDSH��WR��SDUW�RI��DFWLYH
VLWH�

� ,*125(�VDPH
$&&(37�VDPH�VKDSH�DV�SDUW�RI�VXEVWUDWH
,*125(�VWUXFWXUH
$&&(37�WHUWLDU\�VWUXFWXUH

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�GLVFULPLQDWHG�ZHOO�DQG
VKRZHG�D�UDQJH�RI�XQGHUVWDQGLQJ�RI
LQKLELWLRQ��7KH�PRVW�FRPPRQ�LQFRUUHFW
UHVSRQVH��VHHQ�LQ�D�ORW�RI�VFULSWV��ZDV
�SHUKDSV�QRWڏ�ڔVLPLODU�VKDSH�WR�SHSVLQڔ
XQGHUVWDQGLQJ�WKDW�SHSVLQ�ZDV�WKH
HQ]\PH�
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7RWDO ��
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�� D �ZRUNV��RXWVLGH�FHOOV�� � $&&(37�VHFUHWHG���$:��IURP�FHOOV
$&&(37�ZRUNV�LQ�QDPHG�H[WUDFHOOXODU
HQYLURQPHQW�H�J��GLJHVWLYH�WUDFW
,*125(�GRHVQ
W�ZRUN�LQ�FHOOV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�REWDLQHG�WKH�PDUN��7KRVH
WKDW�GLG�QRW�WHQGHG�WR�EH�YHU\�XQFHUWDLQ�RI
WKH�QDWXUH�RI�DQ�HQ]\PH��RU�VWDUFK��RU�XVHG
WKH�WHUPڔ�H[FUHWHGڕ��$�QXPEHU�RI
FDQGLGDWHV�ZURWH�WKDW�LV�ZRUNHG�RXWVLGH�WKH
ERG\�DQG�ZHUH�QRW�DZDUGHG�WKH�PDUN�

E L

WLPH���WLPH�WDNHQ�

� 0DUN�WKH�ILUVW�DQVZHU��,I�WKH�DQVZHU�LV
FRUUHFW�DQG�DQRWKHU�DQVZHU�LV�JLYHQ�WKDW�LV
LQFRUUHFW�RU�FRQWUDGLFWV�WKH�RULJLQDO�DQVZHU�
WKHQ� ���PDUNV

ڕ�ڢ�KRZ�ORQJ�LW�WRRNڔ�37)&&$

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�FRUUHFWO\�VWDWHGڔ�WLPH��6ڕRPH
FDQGLGDWHV�TXDOLILHG�WKLV�IXUWKHU��ZKLFK�ZDV
LJQRUHG�XQOHVV�LW�EHFDPH�FRQWUDGLFWRU\�
ZKLFK�LW�GLG�RQ�RFFDVLRQ��)RU�H[DPSOH�
�UHFHLYHGڕWLPH�WR�EUHDN�GRZQ�WKH�SURGXFWڔ
QR�PDUNV��$�PLQRULW\�RI�FDQGLGDWHV�GLG�QRW
DGGUHVV�WKH�FRQFHSW�RI�UDWH�DQG�ZURWH
HQ]\PHڔ��RUڕVXEVWUDWH�FRQFHQWUDWLRQڔ
FRQFHQWUDWLRQڔ�IRU�QR�FUHGLW�
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�� 0DUN�6FKHPH

LL

OLQHDU�SDUW�RI�WKH�JUDSK�PHDQVڢ�

���PRUH��VXFFHVVIXO��FROOLVLRQV�ZLWK
�DP\ODVH��DFWLYH�VLWH��DW�LQFUHDVLQJ
VWDUFK�FRQFHQWUDWLRQ���RUD

���PRUH�(6&��DW�LQFUHDVLQJ�VWDUFK
FRQFHQWUDWLRQ���RUD

���VR�PRUH�SURGXFW�IRUPDWLRQ�LQ�D�JLYHQ
WLPH��DW�LQFUHDVLQJ�VWDUFK
FRQFHQWUDWLRQ���RUD

FXUYH���SODWHDX��PHDQVڢ�
���DOO���PRVW��DFWLYH�VLWHV��RI�DP\ODVH�
DUH�RFFXSLHG�

���HQ]\PH���DP\ODVH��ZRUNLQJ��DW���QHDU�
PD[LPXP�UDWH���9PD[�

����VR��IXUWKHU�LQFUHDVH�LQ�VWDUFK
FRQFHQWUDWLRQ�KDV�QR�HIIHFW��RQ�UDWH��

���HQ]\PH�FRQFHQWUDWLRQ��LV���EHFRPHV��
OLPLWLQJ�IDFWRU�

��PD[ $&&(37�JOXFRVH���PDOWRVH�IRU�SURGXFW
WKURXJKRXW
$&&(37�VXEVWUDWH�IRU�VWDUFK�WKURXJKRXW

��$&&(37�IHZ�HU��DFWLYH�VLWHV�RFFXSLHG�DW
ORZ�VWDUFK�FRQFHQWUDWLRQV

��$&&(37�(6&�IRUPHG�PRUH�HDVLO\

��$:$5'�RQO\�LI�OLQNHG�WR�WKH�FRQWH[W�RI
PDUNLQJ�SRLQWV���RU���H�Jڔ��PRUH�SURGXFW
IRUPDWLRQ�LQ�D�JLYHQ�WLPH�EHFDXVH�RI�PRUH
FROOLVLRQV�ZLWK�WKH�HQ]\PHڕ�JHWV�PS��EXW
QRW�PS��EHFDXVH�DFWLYH�VLWH�QRW�PHQWLRQHG
��,*125(�UDWH�DV�WKLV�LV�D�GHVFULSWLRQ�RI
JUDSK

��$&&(37�DOO�DFWLYH�VLWHV�DUH�IXOO�RI
VXEVWUDWH

��$&&(37�HQ]\PH�DW�IXOO�FDSDFLW\

��0XVW�OLQN�WR���RU��
��$:$5'�RQO\�LI�PS���RU���JLYHQ
��'2�127�&5(',7�UDWH�GHFUHDVHV

��$&&(37�WKH�LQFUHDVLQJ�SDUW�RI�WKH�JUDSK
LV�EHFDXVH�VWDUFK�FRQFHQWUDWLRQ�LV�WKH�
OLPLWLQJ�IDFWRU

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�SRRUO\�GRQH�ZLWK�PRVW
FDQGLGDWHV�JHWWLQJ�RQO\���RU���PDUNV�
5HVSRQVHV�WKDW�H[SODLQHG�WKH�UHDVRQV�ZK\
DQ�LQFUHDVLQJ�VXEVWUDWH�FRQFHQWUDWLRQ
FDXVHG�DQ�LQFUHDVHG�UDWH�RI�UHDFWLRQ��DQG
WKHQ�H[SODLQHG�ZK\�WKDW�UDWH�RI�UHDFWLRQ�GLG
QRW�LQFUHDVH�IXUWKHU�DIWHU�VXEVWUDWH
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�� 0DUN�6FKHPH

FRQFHQWUDWLRQ�KDG�UHDFKHG�D�FHUWDLQ�OHYHO�
REWDLQHG�KLJK�PDUNV��0DQ\�FDQGLGDWHV
ZURWH�GHWDLOHG�GHVFULSWLRQV�RI�WKH�VKDSH�RI
WKH�FXUYH�IRU�QR�FUHGLW��$�ODUJH�QXPEHU�RI
FDQGLGDWHV�XQGHUVWRRG�WKDW�WKH�TXHVWLRQ
ZDV�DVNLQJ�WKHP�WR�XVH�VFLHQWLILF
NQRZOHGJH�WR�H[SODLQ�DQG�FOHDUO\
XQGHUVWRRG�WKH�VFLHQFH��EXW�IDLOHG�WR�XVH
WKH�NH\�WHUPڔ�DFWLYH�VLWHڕ�DW�DOO��RU�WR
GLVWLQJXLVK�EHWZHHQ�HQ]\PH�DQG�HQ]\PH
FRQFHQWUDWLRQ�ZKHQ�QHFHVVDU\��DQG�VR
IDLOHG�WR�JDLQ�IXOO�PDUNV��&DQGLGDWHV�ZKR
XVHG�WKH�ZRUGڔ�RSWLPXPڕ�DV�D�V\QRQ\P�IRU
�ZHUH�QRW�DZDUGHG�RQH�RIڕPD[LPXP�UDWHڔ
WKH�SRWHQWLDO�PDUNV��6RPH�FDQGLGDWHV
GLVFXVVHG�WKH�UHDFWLRQ�VORZLQJ�GRZQ�
FOHDUO\�PLVLQWHUSUHWLQJ�WKH�QDWXUH�RI�WKH
JUDSK�DQG�WKLV�PDGH�LW�GLIILFXOW�IRU�WKHP�WR
DFFHVV�PDQ\�RI�WKH�PDUNV�DW�DOO�
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�� 0DUN�6FKHPH

LLL

����VR��FKDUJHV�LQ�DFWLYH�VLWH�GR�QRW
FKDQJH��RUD

����VR��K\GURJHQ���LRQLF��ERQGV
XQDIIHFWHG��RUD

����VR��WHUWLDU\�VWUXFWXUH����'�VKDSH��
DFWLYH�VLWH��XQDOWHUHG��RUD

����VR��HQ]\PH���WHUWLDU\�VWUXFWXUH��GRHV
QRW�GHQDWXUH��RUD

����VR��VXEVWUDWH��ILWV���LV�FRPSOHPHQWDU\
VKDSH�WR��DFWLYH�VLWH��RUD

���VR�WKH�UHVXOWV�DUH�YDOLG���DV�WKH�UDWH
�RI�UHDFWLRQ��ZLOO�YDU\�LI�S+�YDULHV���VR
WKDW�RQO\�RQH��LQGHSHQGHQW��YDULDEOH�LV
FKDQJHG�

��PD[ 7KH�PDUN�SRLQWV�UHIHU�WR�D�FRQVWDQW�S+
SUHYHQWLQJ�GDPDJH�WR�WKH�HQ]\PH��
&5(',7�WKURXJKRXW�WKH�DSSURSULDWH
PDUNLQJ�SRLQW�IRU�DQ�DQVZHU�WKDW�GHVFULEHV
ZKDW�ZRXOG�KDSSHQ�LI�WKH�S+�FKDQJHG�

��'2�127�&5(',7�SHSWLGH���GLVXOSKLGH�
ERQGV�EUHDN
��'2�127�&5(',7�LQ�FRQWH[W�RI�KHDW��
YLEUDWLRQ
��,*125(�K\GURSKRELF���K\GURSKLOLF

��,*125(�UHI�WR�GHQDWXULQJ�DFWLYH�VLWH
��,*125(�WHUWLDU\�VWUXFWXUH�EUHDNV
��$&&(37�WHUWLDU\�VWUXFWXUH�DIIHFWHG
��&DQQRW�EH�LQIHUUHG�IURP�PSڏ���PXVW�EH
VWDWHG

��,*125(�UHI�WR�GHQDWXULQJ�DFWLYH�VLWH
��'2�127�&5(',7�NLOO���GLH

��,*125(�HQWHUV���ELQGV�ZLWK

��,*125(�IDLU�WHVW���UHOLDEOH���DFFXUDWH

([DPLQHU
V�&RPPHQWV

,Q�FRQWUDVW�WR�SDUW��LL���WKLV�TXHVWLRQ�ZDV
GRQH�ZHOO��ZLWK�PRVW�FDQGLGDWHV�JDLQLQJ�DW
OHDVW���PDUNV��7KHUH�ZDV�VRPH�JRRG�XVH
RI�VFLHQWLILF�WHUPLQRORJ\�VXFK�DVڔ�DFWLYH
VLWHڕ�WKDW�ZDV�QRW�HYLGHQW�LQ�SDUW��LL���0RVW
DSSURDFKHG�DQVZHUV�IURP�WKH�SRLQW�RI�YLHZ
RI�S+�FKDQJLQJ�DQG�WKH�HIIHFWV�WKLV�FDXVHG�
$OO�PDUNLQJ�SRLQWV�ZHUH�DZDUGHG�UHJXODUO\�
HYHQ�WKRVH�DVVRFLDWHG�ZLWK�WKH�PRUH
GHWDLOHG�ELRFKHPLVWU\��0RVW�FDQGLGDWHV
DSSUHFLDWHG�WKH�FRQFHSW�RI�YDOLGLW\�EXW
VRPH�GLG�QRW�H[SUHVV�LW�ZLWK�VXIILFLHQW
FODULW\�RU�XVH�RI�DSSURSULDWH�WHUPV�
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�� 0DUN�6FKHPH

LY

WHPSHUDWXUH��RI�WKH�UHDFWLRQ�PL[WXUH��
HQ]\PH���DP\ODVH��FRQFHQWUDWLRQ�

�WRWDO��YROXPH�RI��UHDFWLRQ��VROXWLRQ�

FRQFHQWUDWLRQ�RI��FRIDFWRUV���FKORULGH�LRQV��
�ڏ,&

��PD[ 0DUN�WKH�ILUVW�DQVZHU�RQ�HDFK�SURPSW
OLQH��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�DQRWKHU
DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW�RU
FRQWUDGLFWV�WKH�RULJLQDO�DQVZHU��WKHQ� ��
PDUNV
'2�127�&5(',7�VXEVWUDWH���VWDUFK�
FRQFHQWUDWLRQ��DV�WKLV�LV�WKH�LQGHSHQGHQW
YDULDEOH�

'2�127�&5(',7�DPRXQW

$&&(37�YROXPH�RI�HQ]\PH�VROXWLRQ
'2�127�&5(',7�DPRXQW

$&&(37�FRQFHQWUDWLRQ�RI�FRHQ]\PHV

,*125(�WLPH���DJLWDWLRQ���LQKLELWRUV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�FRUUHFWO\�LGHQWLILHG
HQ]\PHڔ��\�DQG�YHU\�PDQڕWHPSHUDWXUHڔ
FRQFHQWUDWLRQڕ��)HZHU�FDQGLGDWHV�XVHG�WKH
LPSUHFLVH�WHUPڔ�DPRXQWڕ�WKDQ�ZDV�HYLGHQW
LQ�SUHYLRXV�VHVVLRQV��$�QXPEHU�RI
FDQGLGDWHV�ZURWHڔ�YROXPH�RI�HQ]\PHڕ
ZKLFK�ZDV�QRW�JLYHQ�D�PDUN�XQOHVV�WKH\
PHQWLRQHGڔ�VROXWLRQڕ�

7RWDO ��
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�� L SRVWV\QDSWLF�PHPEUDQH�V���LQ�
QHXURQH���QHXURPXVFXODU�MXQFWLRQ��

� $&&(37�VDUFROHPPD
'2�127�&5(',7�SRVWV\QDSWLF�NQRE

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�RI�FDQGLGDWHV�JDYH�WKH
SUHFLVH�ORFDWLRQ�RI�WKH�UHFHSWRUV�DV�EHLQJ
WKH�SRVWV\QDSWLF�PHPEUDQH��$�VPDOO
QXPEHU�UHDOLVHG�WKDW�WKLV�ZRXOG�EH�WKH
VDUFROHPPPD�LQ�WKLV�SDUWLFXODU�FDVH��%RWK
UHVSRQVHV�JDLQHG�WKH�PDUN�
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�� 0DUN�6FKHPH

LL (IIHFW

1LFRWLQH�VORZV�GRZQ�UDWH�RI���VWRSV�
WUDQVPLVVLRQ�RI��DFWLRQ�SRWHQWLDOV���QHUYRXV
LPSXOVHV�

3OXV�DQ\���RI�WKH�IROORZLQJ�

([SODLQ

ELQGV�WR�UHFHSWRU�

�QLFRWLQH��KDV�WKH�VDPH�UHVSRQVH���RSHQV
1D��FKDQQHOV���FDXVHV�GHSRODULVDWLRQ�

QLFRWLQH�UHPDLQV�LQ�UHFHSWRU�IRU�ORQJHU�

LGHD�WKDW�UHFHSWRU�
UHPDLQV�LQ�UHIUDFWRU\�VWDJH�IRU�ORQJHU��
XQDEOH�WR�UHWXUQ�WR�VWDQGE\�FRQGLWLRQ
FDQQRW�EH�UHDFWLYDWHG�

��PD[

��ڕQHUYRXV�V\VWHP�VORZV�GRZQڔ�)125*,
ڕDFWV�DV�D�GHSUHVVDQWڔ

$&&(37�FRPSHWHV�ZLWK�DFHW\OFKROLQH�IRU
WKH�UHFHSWRU
'2�127�&5(',7�DFWLYH�VLWH
DFWV�DV�FRPSHWLWLYHڔ�7,')5&�2�127'
LQKLELWRUڕ
'2�127�&5(',7�ELQGV�WR�UHFHSWRU
SHUPDQHQWO\

$&&(37�FDXVHV�DFWLRQ�SRWHQWLDO�LQ�QH[W
QHXURQH���PLPLFV��DFWLRQ���HIIHFWV��RI
DFHW\OFKROLQH
�DORQHڕPLPLFV�DFHW\O�FKROLQHڔ�)125*,

,*125(�GHOD\V�UHIUDFWRU\�VWDJH
$&&(37�SHUPDQHQWO\�LQ�UHIUDFWRU\�VWDJH

([DPLQHU
V�&RPPHQWV

'HVFULELQJ�KRZ�QLFRWLQH�LV�WKRXJKW�WR�ZRUN
SURYHG�GLIILFXOW�IRU�PDQ\��7KLV�ZDV�XVXDOO\
D�UHVXOW�RI�FRQIXVLRQ�EHWZHHQ�WKLV�UHFHSWRU
VFHQDULR�DQG�WKH�DFWLRQ�RI�HQ]\PHV��DV
PDQ\�UHIHUHQFHV�WR�DFWLYH�VLWHV�DQG
QLFRWLQH�DFWLQJ�DV�D�FRPSHWLWLYH�LQKLELWRU
ZHUH�VHHQ��&RUUHFW�UHIHUHQFHV�WR�LW�ELQGLQJ
WR�WKH�UHFHSWRU�FDXVLQJ�GHSRODULVDWLRQ�RU
DQ�DFWLRQ�SRWHQWLDO�JDLQHG�FUHGLW��DORQJ�ZLWK
WKH�LGHD�WKDW�WKH�UHFHSWRU�ZDV�XQDEOH�WR
UHWXUQ�WR�WKH�VWDQGE\�VWDWH��2WKHU�YDOLG
LGHDV�LQFOXGHG�WKH�VWRSSLQJ�RI�DFWLRQ
SRWHQWLDO�WUDQVPLVVLRQ�DOWRJHWKHU�RU�D
UHGXFWLRQ�LQ�WKH�UDWH�RI�WUDQVPLVVLRQ�
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