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$QVZHU�DOO�WKH�TXHVWLRQV�

��D�� $�JURXS�RI�PLFURRUJDQLVPV�FDOOHG�VOLPH�PRXOGV�LQFOXGHV�WKH�VSHFLHV�'LFW\RVWHOLXP�GLVFRLGHXP�

7KH�OLIH�F\FOH�RI�'��GLVFRLGHXP�LV�VKRZQ�LQ�)LJ������

ແ�:KHQ�SOHQW\�RI�IRRG�LV�DYDLODEOH�WKLV�VOLPH�PRXOG�H[LVWV�DV�VLQJOH�FHOOHG�LQGLYLGXDOV�ZKLFK�IHHG�DQG
UHSURGXFH�DVH[XDOO\�
7KH�VOLPH�PRXOG�FHOOV�IHHG�RQ�EDFWHULD�
7KH�VOLPH�PRXOG�FHOOV�DUH�DWWUDFWHG�WR�IROLF�DFLG�ZKLFK�KDV�EHHQ�UHOHDVHG�E\�WKH�EDFWHULD�

ໂ�:KHQ�IRRG�EHFRPHV�VFDUFH�WKH�VOLPH�PRXOG�FHOOV�UHOHDVH�D�FKHPLFDO��F$03��ZKLFK�DWWUDFWV�RWKHU�VOLPH
PRXOG�FHOOV�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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ໃ�7KH�VOLPH�PRXOG�FHOOV�WKHQ�JURXS�DQG�VWLFN�WRJHWKHU�WR�IRUP�D�PXOWLFHOOXODU�PDVV�FDOOHG�D�JUH[�
7KH�JUH[�PRYHV�LQ�D�FRRUGLQDWHG�ZD\�LQ�VHDUFK�RI�D�PRUH�VXLWDEOH�HQYLURQPHQW�
$V�WKH�JUH[�PRYHV��WKH�FHOOV�UHOHDVH�WKH�FKHPLFDO�',)��',)�FDXVHV�VRPH�FHOOV�WR�EHFRPH�VWDON�FHOOV�DQG
RWKHUV�WR�EHFRPH�VSRUH�FHOOV�

ໄ�:KHQ�WKH�JUH[�UHDFKHV�VXLWDEOH�FRQGLWLRQV��LW�IRUPV�D�IUXLWLQJ�ERG\�FRQVLVWLQJ�RI�D�VWDON�DQG�VSRUHV�
7KHVH�VSRUHV�DUH�UHOHDVHG�DQG�GHYHORS�LQWR�QHZ��LQGLYLGXDO��VOLPH�PRXOG�FHOOV�

�

�L� 6XJJHVW�WKH�W\SH�RI�FHOO�GLYLVLRQ�XVHG�E\�'��GLVFRLGHXP�IRU�UHSURGXFWLRQ�GXULQJ�VWDJH�ແ�RI�LWV�OLIH�F\FOH�

>�@

�LL� $W�ZKDW�VWDJH�RI�WKH�OLIH�F\FOH�GRHV�GLIIHUHQWLDWLRQ�EHJLQ"

>�@

���E�� ,QGLYLGXDO�FHOOV�RI�'��GLVFRLGHXP�FDQ�GLYLGH�RQFH�HYHU\�KRXU��$�JUH[�PD\�FRQVLVW�RI���������LQGLYLGXDO�FHOOV�

&DOFXODWH�KRZ�PDQ\�KRXUV�LW�ZRXOG�WDNH�IRU�RQH�FHOO�WR�SURGXFH�HQRXJK�FHOOV�WR�IRUP�D�JUH[�

$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�B�B�B��KRXUV�>�@
��D�� 6WDWH�WKH�FRUUHFW�WHUP�IRU�HDFK�RI�WKH�IROORZLQJ�GHILQLWLRQV�

$�SDLU�RI�FKURPRVRPHV�WKDW�FRQWDLQ�JHQHV�IRU�WKH�VDPH�FKDUDFWHULVWLFV�

>�@

���E�� $�JURXS�RI�RUJDQV�ZRUNLQJ�WRJHWKHU�WR�SHUIRUP�DQ�HVVHQWLDO�IXQFWLRQ�

>�@

���F�� $�W\SH�RI�FHOO�GLYLVLRQ�WKDW�SURGXFHV�JHQHWLF�YDULDWLRQ�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� $IWHU�EHLQJ�PL[HG�ZLWK�LRGLQH��ZKLFK�RI�WKH�IROORZLQJ�ZRXOG�VKRZ�D�EOXH���EODFN�FRORXU"

$ SRWDWR�WXEHU�FHOOV
% HU\WKURF\WHV
& VLHYH�WXEH�HOHPHQWV
' QHXWURSKLOV

<RXU�DQVZHU�
>�@

�� )LJ������VKRZV�VRPH�RI�WKH�FKHFNSRLQWV�RI�WKH�FHOO�F\FOH�

:KLFK�VWDWHPHQW�FRUUHFWO\�GHVFULEHV�WKH�HYHQWV�WKDW�KDSSHQ�LI�'1$�GDPDJH�LV�GLVFRYHUHG�DW�WKH�*��FKHFNSRLQW"

$ 7KH�FHOO�F\FOH�FRQWLQXHV�WR�PLWRVLV�DQG�WKH�'1$�ZLOO�EH�UHSOLFDWHG�GXULQJ�PHWDSKDVH�
% 7KH�FHOO�F\FOH�LV�KDOWHG�DQG�WKH�FHOO�WULHV�WR�UHSDLU�WKH�'1$�
& 7KH�FHOO�F\FOH�UHWXUQV�WR�WKH�*��SKDVH�WR�WU\�WR�FRUUHFW�WKH�GDPDJH�
' 7KH�FHOO�F\FOH�VWRSV�DQG�WKH�FHOO�GLHV�

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�PLWRWLF�FHOO�F\FOH�LV�GLYLGHG�LQWR�D�QXPEHU�RI�VWDJHV�

,Q�ZKLFK�RI�WKH�IROORZLQJ�VWDJHV�ZLOO�WKH�FKURPRVRPHV�OLQH�XS�DW�WKH�HTXDWRU�RI�WKH�FHOO"

$ DQDSKDVH
% LQWHUSKDVH
& PHWDSKDVH
' WHORSKDVH

<RXU�DQVZHU�
>�@

�� :KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�LV�D�VWHS�LQ�PHLRVLV�WKDW�FDQ�OHDG�WR�YDULDWLRQ�ZLWKLQ�D�VSHFLHV"

$ 0XWDWLRQV�RFFXUULQJ�GXULQJ�'1$�UHSOLFDWLRQ�
% 5DQGRP�IXVLRQ�RI�JDPHWHV�
& ,QGHSHQGHQW�DVVRUWPHQW�RI�KRPRORJRXV�FKURPRVRPHV�
' &KURPRVRPHV�IRUPLQJ�KRPRORJRXV�SDLUV�FDOOHG�ELYDOHQWV�

<RXU�DQVZHU�
>�@

�� $�VWXGHQW�REVHUYHG�PLWRVLV�LQ�D�SUHSDUHG�VOLGH�RI�D�URRW�WLS�
7KH�VWXGHQW�UHFRUGHG�D�GHVFULSWLRQ�IRU�HDFK�RI�IRXU�FHOOV��$�'��DQG�WKHQ�WULHG�WR�LGHQWLI\�ZKLFK�VWDJH�RI�PLWRVLV
KDG�EHHQ�REVHUYHG�

:KLFK�RI�WKH�PLWRWLF�VWDJHV�KDV�EHHQ�LGHQWLILHG�FRUUHFWO\"

'HVFULSWLRQ 0LWRWLF�VWDJH�LGHQWLILHG

$ 6SLQGOH�ILEUHV�FOHDUO\�YLVLEOH 7HORSKDVH

% &KURPRVRPHV�DOLJQHG�DW�HTXDWRU $QDSKDVH

& 6LVWHU�FKURPDWLGV�SXOOHG�WR�SROHV�RI�FHOO 0HWDSKDVH

' 'DUN�ERGLHV�YLVLEOH�ZLWKLQ�QXFOHXV 3URSKDVH

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�VHFRQG�GLYLVLRQ�RI�PHLRVLV�LV�GLIIHUHQW�IURP�PLWRVLV�EHFDXVHಸ

$ ಸLQGLYLGXDO�FKURPRVRPHV�OLQH�XS�UDQGRPO\�RQ�WKH�HTXDWRU�
% ಸHDFK�FKURPRVRPH�UHSOLFDWHV�GXULQJ�PHWDSKDVH�
& ಸFKLDVPDWD�IRUP�EHWZHHQ�WKH�FKURPDWLGV�RI�D�ELYDOHQW�
' ಸWKH�VHSDUDWLQJ�FKURPDWLGV�RI�D�SDLU�DUH�QRW�WKH�VDPH�

<RXU�DQVZHU�
>�@

�� 1DPH�WKH�W\SH�RI�FHOO�SUHVHQW�LQ�PHULVWHPDWLF�WLVVXH�DQG�GHVFULEH�KRZ�[\OHP�YHVVHO�HOHPHQWV�DUH�SURGXFHG�IURP
WKLV�W\SH�RI�FHOO�

7\SH�RI�FHOO

'HVFULSWLRQ

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� 7KHUH�DUH�WZR�W\SHV�RI�QXFOHDU�GLYLVLRQ��PLWRVLV�DQG�PHLRVLV��0HLRVLV�LQFRUSRUDWHV�WZR�GLYLVLRQV�RI�WKH�QXFOHXV�

:KLFK�WDEOH�VKRZV�WKH�FRUUHFW�UHVXOWV�RI�QXFOHDU�GLYLVLRQ"

<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


��� 6SHUP�FHOOV�DUH�DQ�H[DPSOH�RI�D�VSHFLDOLVHG�FHOO�

:KLFK�VWDWHPHQW�FRUUHFWO\�GHVFULEHV�RQH�VSHFLDOLVDWLRQ�RI�D�VSHUP�FHOO"�

$ WDLO�FRQWDLQV�IODJHOOXP�ZKLFK�JHQHUDWHV�$73
% KHDG�FRQWDLQV�FKURPRVRPHV�LQ�KRPRORJRXV�SDLUV
& DFURVRPH�FRQWDLQV�HQ]\PHV�WR�GLJHVW�RXWHU�SRUWLRQ�RI�HJJ
' PLGSLHFH�FRQWDLQV�PLWRFKRQGULD�ZKLFK�HQWHU�HJJ

<RXU�DQVZHU�

>�@

��� :KLFK�VWDWHPHQW�H[SODLQV�WKH�VLJQLILFDQFH�RI�PLWRVLV�LQ�WKH�GHYHORSPHQW�RI�ZKROH�RUJDQLVPV"

$ 0LWRVLV�FDQ�EH�FRQWUROOHG�DW�FHUWDLQ�SRLQWV�LQ�GHYHORSPHQW��ZKLFK�ZLOO�FKDQJH�ERG\�SODQV�
% 6H[�FHOOV�DUH�SURGXFHG�E\�PLWRVLV��ZKLFK�DOORZV�QHZ�RUJDQLVPV�WR�EH�SURGXFHG�
& 0LWRVLV�OLPLWV�WKH�WRWDO�QXPEHU�RI�FHOOV�LQ�DQ�RUJDQLVP��ZKLFK�ZLOO�FKDQJH�LWV�VKDSH�
' %XGGLQJ�LQ�\HDVW�LV�DQ�H[DPSOH�RI�PLWRVLV��SURGXFLQJ�QHZ�PXOWLFHOOXODU�RUJDQLVPV�

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� :KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�LV���DUH�WUXH"

6WDWHPHQW��� 0LFURWXEXOHV�DUH�SDUW�RI�WKHڔ����IRUPDWLRQ�LQ�EDFWHULDO�IODJHOODڕ����
6WDWHPHQW��� 0LFURWXEXOHV�FDQ�EH�SUHYHQWHG�IURP�IXQFWLRQLQJ�E\�D�UHVSLUDWRU\�LQKLELWRU�
6WDWHPHQW��� 0LFURWXEXOHV�DUH�LQYROYHG�LQ�PRYLQJ�FKURPRVRPHV�IURP�WKH�HTXDWRU�WR�WKH�SROHV�RI�WKH�FHOO

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

<RXU�DQVZHU�
>�@

��� 7KH�IROORZLQJ�SDVVDJH�KDV�IRXU�NH\�WHUPV�PLVVLQJ�

0HULVWHP�FHOOV�LQ�SODQWV�DUH�XVHG�WR�JHQHUDWH�QHZ�SODQW�WLVVXHV��:KHQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��WLVVXH�LV
IRUPHG��B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��LPSUHJQDWHV�WKH�FHOO�ZDOOV��PDNLQJ�WKHP�LPSHUPHDEOH�WR�ZDWHU��$OO
F\WRSODVP�LV�ORVW��:KHQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��WLVVXH�LV�IRUPHG��F\WRSODVP�UHPDLQV��EXW�WKH�B�B�B�B�B�B�B�B�B�B

B�B�B�B�B�B�B�B�B�B��EHFRPH�HORQJDWHG�DQG�ORVH�PRVW�RI�WKHLU�F\WRSODVP�

:KDW�LV�WKH�FRUUHFW�RUGHU�RI�PLVVLQJ�WHUPV"

$ VFOHUHQFK\PD��SKORHP��OLJQLQ��[\OHP�YHVVHOV
% [\OHP��OLJQLQ��SDUHQFK\PD��SKORHP�YHVVHOV
& SKORHP��FROOHQFK\PD��[\OHP��VLHYH�WXEH�HOHPHQWV
' [\OHP��OLJQLQ��SKORHP��VLHYH�WXEH�HOHPHQWV

<RXU�DQVZHU�
>�@

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

)LJ������VKRZV�D�WUDQVYHUVH�VHFWLRQ�RI�SDUW�RI�D�+HOLDPSKRUD�VWHP��ZLWK�WKUHH�WLVVXHV�ODEHOOHG�

�L� ,GHQWLI\�WKH�WLVVXHV�ODEHOOHG�E\�WKH�IROORZLQJ�OHWWHUV�
$

&

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

�LL� 7KH�WLVVXH�ODEHOOHG�%�LV�FDPELXP�

:KDW�W\SH�RI�FHOO�PDNHV�XS�WKLV�WLVVXH"

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���D�� )LJ������VKRZV�D�PLFURVFRSLF�LPDJH�RI�SDUW�RI�D�ILVK�JLOO�

1DPH�VWUXFWXUH�$�

>�@

���E�� ([SODLQ�KRZ�)LJ������VKRZV�WKDW�JLOOV�DUH�DGDSWHG�IRU�HIILFLHQW�JDV�H[FKDQJH�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���F�� (DFK�JLOO�LV�VXSSRUWHG�E\�D�JLOO�DUFK�PDGH�RI�ERQH��%RQH�WLVVXH�LV�PDGH�RI�OLYLQJ�FHOOV��FROODJHQ�DQG�DQ�LQRUJDQLF
FRPSRQHQW�

([SODLQ�ZK\�ERQH�LV�GHVFULEHG�DV�D�WLVVXH�DQG�JLOOV�DUH�GHVFULEHG�DV�RUJDQV�

>�@

��� 7KH�GLDJUDP�EHORZ�VKRZV�WKH�DUUDQJHPHQW�RI�FKURPRVRPHV�LQ�D�FHOO�GXULQJ�PHWDSKDVH���

:KLFK�OHWWHU�LQGLFDWHV�D�KRPRORJRXV�SDLU�RI�FKURPRVRPHV"

<RXU�DQVZHU��

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� )LJ�������VKRZV�D�QHXWURSKLO�UHVSRQGLQJ�WR�D�SDWKRJHQLF�EDFWHULXP�

�

�L� :KDW�LV�WKH�UROH�RI�DQ�RSVRQLQ�GXULQJ�WKLV�SURFHVV"

>�@

�LL� 2WKHU�WKDQ�KDYLQJ�VSHFLILF�UHFHSWRUV��GHVFULEH�RQH�ZD\�LQ�ZKLFK�WKH�VWUXFWXUH�RI�WKH�QHXWURSKLO�LV�VSHFLDOLVHG�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���D�� %RQH�PDUURZ�FRQWDLQV�VWHP�FHOOV�WKDW�FDQ�GHYHORS�LQWR�HU\WKURF\WHV��QHXWURSKLOV�DQG�O\PSKRF\WHV�

'HVFULEH�WKH�FKDQJHV�WKDW�PXVW�RFFXU�LQVLGH�WKHVH�VWHP�FHOOV�DV�WKH\�GLIIHUHQWLDWH�WR�IRUP�HU\WKURF\WHV�

>�@

���E�� &HOOV�IURP�DQ�HPEU\R�FDQ�EH�XVHG�IRU�PHGLFDO�UHVHDUFK�DQG�IRU�UHVHDUFK�RQ�WKH�GHYHORSPHQW�RI�DQ�RUJDQLVP�

6XJJHVW�WKUHH�ZD\V�LQ�ZKLFK�WKH�XVH�RI�HPEU\RQLF�VWHP�FHOOV�LQ�UHVHDUFK�KDV�SUDFWLFDO�EHQHILWV�WR�ELRORJLFDO
NQRZOHGJH�

>�@

���F�� 'XULQJ�GHYHORSPHQW��FHOOV�EHFRPH�RUJDQLVHG�LQWR�WLVVXHV�DQG�RUJDQV�

([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�PXVFOH�WLVVXH�DQG�D�PXVFOH�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� 7KH�LPDJH�VKRZV�D�VWDJH�LQ�PLWRVLV�

:KLFK�RI�WKH�IROORZLQJ�RSWLRQV��$�WR�'��LV�WKH�VWDJH�RI�PLWRVLV�VKRZQ�DERYH"

�

$ DQDSKDVH
% PHWDSKDVH
& SURSKDVH
' WHORSKDVH

<RXU�DQVZHU����

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� +DHPRJORELQ�LV�IRXQG�LQ�HU\WKURF\WHV��8QOLNH�RWKHU�YHUWHEUDWHV��WKH�PDWXUH�HU\WKURF\WHV�RI�PDPPDOV�ODFN�QXFOHL
DQG�RWKHU�PHPEUDQH�ERXQG�RUJDQHOOHV��
�

�L� ([SODLQ�RQH�DGYDQWDJH�DQG�RQH�GLVDGYDQWDJH�RI�WKH�ODFN�RI�QXFOHL�DQG�RWKHU�PHPEUDQHERXQG�RUJDQHOOHV�WR
PDPPDOLDQ�HU\WKURF\WHV�

$GYDQWDJH

'LVDGYDQWDJH

>�@

�LL� 9LUXVHV�GR�QRW�XVH�HU\WKURF\WHV�DV�KRVW�FHOOV��ZKHUHDV�WKH�PDODULDO�SDWKRJHQ�3ODVPRGLXP�VSHQGV�SDUW�RI�LWV
OLIH�F\FOH�LQVLGH�HU\WKURF\WHV�

6XJJHVW�ZK\�

>�@

�LLL� ([SODLQ�ZK\�HU\WKURF\WHV�GR�QRW�PDNH�XVH�RI�DQ\�RI�WKH�R[\JHQ�WKDW�WKH\�DUH�WUDQVSRUWLQJ�

>�@

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


���D�� 0LWRVLV�DQG�PHLRVLV�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�OLIH�F\FOHV�RI�RUJDQLVPV�

)LJ������DQG�)LJ������UHSUHVHQW�DQ�RXWOLQH�RI�WKH�OLIH�F\FOHV�RI�WZR�GLIIHUHQW�RUJDQLVPV�

3ODFH�D�WLFN��Ⴋ��LQ�HDFK�URZ�RI�WKH�WDEOH�WR�LQGLFDWH�WKH�W\SH�RI�QXFOHDU�GLYLVLRQ�WKDW�RFFXUV�DW�HDFK�RI�WKH�OHWWHUV�$
WR�(�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���E�� )LJ������LV�D�GLDJUDP�WKDW�UHSUHVHQWV�WKH�GLIIHUHQW�SKDVHV�RI�WKH�FHOO�F\FOH�

;��<�DQG�=�UHSUHVHQW�FKHFNSRLQWV�LQ�WKH�FRQWURO�RI�WKH�FHOO�F\FOH�

)LJ�����

�

�L� 6WDWH�DOO�WKH�OHWWHUV�LQ�)LJ������WKDW�UHSUHVHQW�WKH�SKDVHV�RI�LQWHUSKDVH�

>�@

�LL� 6XJJHVW�ZKDW�LV�EHLQJ�FKHFNHG�DW�FKHFNSRLQW�<�RQ�)LJ������

>�@
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���F�� 7DEOH�����7KH�WDEOH�LQGLFDWHV�WKH�UHODWLYH�WLPH�VSHQW�LQ�GLIIHUHQW�SKDVHV�RI�WKH�FHOO�F\FOH�IRU�WKUHH�GLIIHUHQW�W\SHV
RI�FHOO��3��4�DQG�5�

&HOO�W\SH 5HODWLYH�WLPH�VSHQW�LQ�D�SKDVH

*��*� 6 *� 0�&

3 �� �� �� ��

4 �� �� �� ��

5 ��� � � �

�

�L� :KLFK�RI�WKH�FHOOV�3��4�RU�5�WDNHV�WKH�VKRUWHVW�WLPH�WR�GLYLGH"

>�@

�LL� 6XJJHVW�ZK\�FHOO�3�VSHQGV�WZLFH�DV�PXFK�WLPH�LQ�SKDVH�6�WKDQ�FHOO�4�

>�@

�LLL� :KDW�FDQ�EH�GHGXFHG�DERXW�WKH�EHKDYLRXU�RI�FHOO�5"
*LYH�UHDVRQV�IRU�\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


���G�� $Q�H[SHULPHQW�ZDV�FDUULHG�RXW�ZKHUH�D�VWXGHQW�REVHUYHG�FHOOV�LQ�GLIIHUHQW�WLVVXHV�XQGHU�WKH�PLFURVFRSH�

7KH�FHOOV�ZHUH�XQGHUJRLQJ�PLWRVLV�
����FHOOV�ZHUH�REVHUYHG�IRU�HDFK�WLVVXH�
7KH�QXPEHU�RI�FHOOV�LQ�HDFK�VWDJH�RI�PLWRVLV�ZDV�UHFRUGHG�

7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

7LVVXH�W\SH 1XPEHU�RI�FHOOV�LQ�VWDJH�RI�PLWRVLV 7RWDO

3URSKDVH 0HWDSKDVH $QDSKDVH 7HORSKDVH

9 �� �� � �� ���

: �� �� � �� ���

7KH�VWXGHQW�KDG�H[SHFWHG�WKDW�WKH�UHVXOWV�REVHUYHG�IRU�WLVVXH�W\SH�:�ZRXOG�QRW�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP
WKRVH�IRU�WLVVXH�W\SH�9�

�

�L� ,GHQWLI\�WKH�SLHFHV�RI�HYLGHQFH�LQ�7DEOH�����WKDW�FDXVHG�WKH�VWXGHQW�WR�VXVSHFW�WKDW�WKH�UHVXOWV�IRU�WLVVXH�W\SH�
:�PLJKW�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKRVH�IRU�WLVVXH�W\SH�9�

>�@

�LL� 7KH�VWXGHQW�GHFLGHG�WR�DQDO\VH�WKH�GDWD�XVLQJ�D�VWDWLVWLFDO�WHVW�

$�IULHQG�VXJJHVWHG�XVLQJ�6WXGHQW
V��WHVW�

:K\�LV�6WXGHQW
V��WHVW�QRW�VXLWDEOH�IRU�GHDOLQJ�ZLWK�WKLV�GDWD"

>�@
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���H�� 7KH�FKL�VTXDUHG��[���WHVW�FDQ�EH�XVHG�WR�DQDO\VH�WKH�GDWD�

�

�L� &RPSOHWH�WKH�URZV�IRU�PHWDSKDVH�DQG�WHORSKDVH�LQ�WKH�WDEOH�EHORZ�DQG�FDOFXODWH�WKH�[��YDOXH�IRU�WKH�GDWD�

7KH�[��YDOXH�LV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

[�� �B�B�B�B�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�YDOXH�RI�FKL�VTXDUHG��[���FDQ�EH�XVHG�WR�FRQFOXGH�ZKHWKHU�WKH�UHVXOWV�IRU�FHOOV�LQ�WLVVXH�W\SH�:�GLIIHU
VLJQLILFDQWO\�IURP�WKRVH�IRU�WLVVXH�W\SH�9�
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7KH�QXPEHU�RI�GHJUHHV�RI�IUHHGRP�GHWHUPLQHV�ZKLFK�URZ�RI�WKH�[��SUREDELOLW\�WDEOH�LV�XVHG�

7KH�QXPEHU�RI�GHJUHHV�RI�IUHHGRP�LV�GHILQHG�DV�

WKH�QXPEHU�RI�FDWHJRULHV����

:KDW�ZLOO�EH�WKH�QXPEHU�RI�GHJUHHV�RI�IUHHGRP�XVHG�LQ�WKLV�DQDO\VLV"

>�@

�LLL� 7KH�VWXGHQW�KDG�H[SHFWHG�WKDW�WKH�UHVXOWV�REVHUYHG�IRU�WLVVXH�W\SH�:�ZRXOG�QRW�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP
WKRVH�IRU�WLVVXH�W\SH�9�
8VH�\RXU�FDOFXODWHG�YDOXH�IRU�[��DQG�WKH�LQIRUPDWLRQ�IURP�WKH�[��SUREDELOLW\�WDEOH�EHORZ�WR�FRQFOXGH�ZKHWKHU
RU�QRW�WKH�UHVXOWV�REVHUYHG�IRU�WLVVXH�W\SH�:�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKRVH�IRU�WLVVXH�W\SH�9�

'HJUHHV�RI
IUHHGRP

3UREDELOLW\��S�

���� ���� ���� ���� �����

� ���� ���� ���� ���� �����

� ���� ���� ���� ���� �����

� ���� ���� ���� ����� �����

� ���� ���� ���� ����� �����

� ���� ���� ����� ����� �����

� ���� ���� ����� ����� �����

� ���� ���� ����� ����� �����

&RQFOXVLRQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

>�@

��� 6WHP�FHOOV�FDQ�VSHFLDOLVH�WR�IRUP�D�YDULHW\�RI�FHOO�W\SHV�

:KDW�RWKHU�IHDWXUH�LV�VKRZQ�E\�VWHP�FHOOV�EXW�QRW�E\�VSHFLDOLVHG�FHOOV"

>�@

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


���D�� 7KH�ILJXUH�VKRZV�D�FHOO�GXULQJ�PLWRVLV�

)LJ�����

�L� 1DPH�WKH�VWDJH�RI�PLWRVLV�VKRZQ�

>�@

�LL� )URP�WKH�VWDUW�RI�PLWRVLV��GHVFULEH�WKH�HYHQWV�WKDW�KDYH�WDNHQ�SODFH�LQ�WKLV�FHOO�WR�HQDEOH�LW�WR�UHDFK�WKH�VWDJH
VKRZQ�LQ�)LJ������

,Q�\RXU�DQVZHU�\RX�VKRXOG�XVH�DSSURSULDWH�WHFKQLFDO�WHUPV��VSHOOHG�FRUUHFWO\�
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>�@

���E�� 0LWRVLV�RFFXSLHV�RQO\�D�VPDOO�SDUW�RI�WKH�FHOO�F\FOH�

2XWOLQH�WKH�HYHQWV�WKDW�WDNH�SODFH�LQ�WKH�UHVW�RI�WKH�FHOO�F\FOH�
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��� 0RVVHV�DUH�VPDOO�SODQWV�ZLWK�QR�WUXH�URRWV��(DFK�SODQW�LV�DQFKRUHG�E\�VLPSOH�URRW�OLNH�VWUXFWXUHV�ZKLFK�GR�QRW
FRQWDLQ�YDVFXODU�WLVVXH�

7KH�OHDYHV�RI�PRVV�SODQWV�DUH�XVXDOO\�RQH�FHOO�WKLFN�DQG�DUH�DWWDFKHG�WR�D�WKLQ�VWHP��1HLWKHU�WKH�OHDYHV�QRU�VWHP
FRQWDLQ�YDVFXODU�WLVVXH�

)LJ������VKRZV�D�OHDI�IURP�D�W\SLFDO�PRVV�SODQW�

)LJ�����

�

�L� :KDW�LV�PHDQW�E\�WKH�WHUP�WLVVXH"

>�@

�LL� /HDYHV�RI�GLFRW\OHGRQRXV�SODQWV�FRQWDLQ�W\SHV�RI�FHOOV�WKDW�DUH�QRW�IRXQG�LQ�WKH�OHDYHV�RI�PRVVHV��VXFK�DV
WKDW�VKRZQ�LQ�)LJ������

2WKHU�WKDQ�WKH�FHOOV�IRXQG�LQ�YDVFXODU�WLVVXHV��QDPH�WZR�W\SHV�RI�FHOO�IRXQG�LQ�WKH�OHDYHV�RI�GLFRW\OHGRQRXV
SODQWV�WKDW�DUH�QRW�IRXQG�LQ�WKH�OHDYHV�RI�PRVVHV�
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��� )LJ������VKRZV�VRPH�XQGLIIHUHQWLDWHG�SODQW�FHOOV��VXFK�DV�WKRVH�IRXQG�DW�WKH�WLSV�RI�URRWV�DQG�VKRRWV��

)LJ�����

�L� 1DPH�WKH�W\SH�RI�WLVVXH�WKDW�XQGHUJRHV�FHOO�GLYLVLRQ�WR�IRUP�WKHVH�XQGLIIHUHQWLDWHG�SODQW�FHOOV�

>�@

�LL� 6WDWH�WKH�IHDWXUHV�VKRZQ�LQ�)LJ������WKDW�ZRXOG�QRW�EH�IRXQG�LQ�PDWXUH�[\OHP�YHVVHOV�

>�@

�LLL� 'HVFULEH�KRZ�WKH�VWUXFWXUH�RI�WKH�FHOO�ZDOOV�LQ�[\OHP�YHVVHOV�ZRXOG�GLIIHU�IURP�WKH�FHOO�ZDOOV�VKRZQ�LQ�)LJ������
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���D�� )LJ������VKRZV�FKDQJHV�RYHU�WLPH�LQ�WKH�PDVV�RI�QXFOHDU�'1$�LQ�VRPH�RI�WKH�FHOOV�RI�WKHWHVWHV�RI�D�GLSORLG
RUJDQLVP�

'XULQJ�WKLV�WLPH�SHULRG��WZR�GLIIHUHQW�W\SHV�RI�QXFOHDU�GLYLVLRQ�RFFXUUHG�

)LJ�����

�L� ,GHQWLI\�WKH�WZR�W\SHV�RI�GLYLVLRQ�UHSUHVHQWHG�LQ�)LJ������
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GLYLVLRQ�W\SH���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� 1DPH�WKH�SURFHVVHV�WKDW�DUH�RFFXUULQJ�DW�WKH�SRLQWV�ODEHOOHG�$�DQG�%��ZKLFK�FDXVH�WKH�FKDQJH�LQ�WKH�PDVV
RI�'1$�SHU�FHOO�

$�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
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���E�� 'LVFXVV�WKH�ZD\V�LQ�ZKLFK�JHQHWLF�YDULDWLRQ�LV�SURGXFHG��LQFOXGLQJ�WKH�UROH�RI�QXFOHDU�GLYLVLRQ�

,Q�\RXU�DQVZHU�\RX�VKRXOG�OLQN�WKH�SURFHVVHV�WR�WKH�ZD\V�LQ�ZKLFK�WKH�JHQHWLF�YDULDWLRQ�LV�SURGXFHG�
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��� ,GHQWLFDO�WZLQV�LQ�KXPDQV�DUH�QDWXUDO�FORQHV��7KH\�IRUP�ZKHQ�D�IHUWLOLVHG�HJJ�FHOO�GLYLGHV�E\�PLWRVLV�LQWR�WZR
HQWLUHO\�VHSDUDWH�JURXSV�RI�FHOOV��(DFK�JURXS�RI�FHOOV�GHYHORSV�LQWR�D�EDE\�

7ZR�EURWKHUV��ZKR�ZHUH�LGHQWLFDO�WZLQV��PDUULHG�WZR�VLVWHUV��ZKR�ZHUH�DOVR�LGHQWLFDO�WZLQV��(DFK�FRXSOH�KDG�RQH
FKLOG�

)LJ������VKRZV�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHVH�VL[�SHRSOH�

)LJ�����

8VLQJ�\RXU�NQRZOHGJH�RI�PLWRVLV�DQG�PHLRVLV��HVWLPDWH�WKH�SHUFHQWDJH�RI�DOOHOHV�VKDUHG�E\�WKH�LQGLYLGXDOV�OLVWHG
LQ�WKH�WDEOH�EHORZ�

� ,QGLYLGXDOV ��RI�DOOHOHV�VKDUHG

'DYLG�DQG�-RKQ

$QQH�DQG�/LVD

6DUDK�DQG�/LVD

>�@
��� 2QH�IXQFWLRQ�RI�KHDOWK\�NLGQH\V�LV�WR�PDNH�WKH�KRUPRQH�HU\WKURSRLHWLQ��(32���ZKLFK�VWLPXODWHV�WKH�SURGXFWLRQ�RI

UHG�EORRG�FHOOV��3DWLHQWV�ZLWK�NLGQH\�IDLOXUH�PD\�QHHG�WR�EH�JLYHQ�VXSSOHPHQWV�RI�(32�

6WDWH�WKH�W\SH�RI�FHOO�IURP�ZKLFK�UHG�EORRG�FHOOV�DUH�IRUPHG�DQG�ZKHUH�WKLV�W\SH�RI�FHOO�LV�ORFDWHG�

W\SH�RI�FHOO

ORFDWLRQ >�@
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<RXU�DQVZHU���
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��� :KLFK�RI�WKH�IROORZLQJ��$�WR�'��LV�DQ�LQFRUUHFW�VWDWHPHQW�DERXW�EORRG�FHOOV"

$ (U\WKURF\WHV�DQG�QHXWURSKLOV�DUH�GHULYHG�IURP�WKH�VDPH�VWHP�FHOOV�
% (U\WKURF\WHV�GHYHORS�ODUJH�QXPEHUV�RI�ULERVRPHV�HDUO\�LQ�WKHLU�GLIIHUHQWLDWLRQ�
& 7KH�PDMRULW\�RI�RUJDQHOOHV�LQ�UHG�EORRG�FHOOV�DUH�EURNHQ�GRZQ�E\�K\GURO\VLV�
' �1HXWURSKLOV�XQGHUJR�PXWDWLRQ�GXULQJ�GLIIHUHQWLDWLRQ�

<RXU�DQVZHU���

>�@

��� 0XOWLFHOOXODU�RUJDQLVPV��VXFK�DV�SODQWV��KDYH�HYROYHG�LQWHUQDO�WUDQVSRUW�V\VWHPV�

�

�L� ([SODLQ�WKH�EHQHILW�WR�SODQWV�RI�LQWHUQDO�WUDQVSRUW�V\VWHPV�

>�@

�LL� 7KH�WUDQVSRUW�V\VWHPV�RI�SODQWV�FRQWDLQ�FHOOV�WKDW�DUH�VSHFLDOLVHG�WR�SHUIRUP�D�SDUWLFXODU�IXQFWLRQ�

7KH�WDEOH�EHORZ�VKRZV�LQIRUPDWLRQ�DERXW�WKUHH�W\SHV�RI�VSHFLDOLVHG�SODQW�FHOO��7KUHH�ER[HV�KDYH�EHHQ
FRPSOHWHG�DOUHDG\�

&RPSOHWH�WKH�UHVW�RI�WKH�WDEOH�E\�SODFLQJ�WKH�FRUUHFW�UHVSRQVHV�LQ�WKH�HPSW\�ER[HV�

&HOO /RFDWLRQ ([DPSOH�RI�D�VXEVWDQFH
WUDQVSRUWHG

&RQWDLQV�FKORURSODVWV"
���RU���

*XDUG�FHOO FDUERQ�GLR[LGH

&RPSDQLRQ�FHOO �

5RRW�KDLU�FHOO URRWV

>�@
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��� &HOOV�FDQ�EH�FRXQWHG�DQG�DQDO\VHG�XVLQJ�D�WHFKQLTXH�FDOOHG�IORZ�F\WRPHWU\��'1$�LQ�WKH�FHOOV�LV�VWDLQHG�ZLWK�D
IOXRUHVFHQW�G\H�EHIRUH�DQDO\VLV��7KH�GHJUHH�RI�IOXRUHVFHQFH�LV�GHSHQGHQW�RQ�WKH�DPRXQW�RI�'1$�SUHVHQW�

�

�L� 8VH�\RXU�NQRZOHGJH�RI�WKH�FHOO�F\FOH�WR�QDPH�WKH�VWDJHV�RI�LQWHUSKDVH�WKDW�PDWFK�WKH�IROORZLQJ�GHVFULSWLRQV�

7KH�VWDJH�LQ�ZKLFK�D�FHOO�SURGXFHV�WKH�OHDVW�IOXRUHVFHQFH

7KH�VWDJH�LQ�ZKLFK�D�FHOO�SURGXFHV�WKH�PRVW�IOXRUHVFHQFH

7KH�VWDJH�LQ�ZKLFK�WKH�KLJKHVW�QXPEHU�RI�FHOOV�LV�UHFRUGHG

>�@

�LL� 6FLHQWLVWV�DQDO\VHG�D�VDPSOH�RI�OLYHU�FHOOV��2I�WKHVH�FHOOV��������ZHUH�IRXQG�WR�EH�XQGHUJRLQJ�FHOO�GLYLVLRQ�RU
QXFOHDU�GLYLVLRQ��$Q�DGXOW�KXPDQ
V�OLYHU�FRQWDLQV�DSSUR[LPDWHO\�����ELOOLRQ�FHOOV�

(VWLPDWH�WKH�QXPEHU�RI�FHOOV�LQ�LQWHUSKDVH�LQ�DQ�DGXOW�KXPDQ
V�OLYHU�

:ULWH�\RXU�DQVZHU�LQ�VWDQGDUG�IRUP�WR�WZR�VLJQLILFDQW�ILJXUHV�

$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�B�B�B�B��>�@

�LLL� 6XJJHVW�ZK\�WKH�XVH�RI�IOXRUHVFHQW�G\HV�LQ�IORZ�F\WRPHWU\�LV�LQDSSURSULDWH�ZKHQ�DQDO\VLQJ�UHG�EORRG�FHOOV�

>�@

(1'�2)�48(67,21�3$3(5
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� D L PLWRVLV�� � &5(',7�FRUUHFW�VSHOOLQJ�RQO\
$&&(37�ELQDU\�ILVVLRQ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�DEOH�WR�LGHQWLI\�WKH
W\SH�RI�FHOO�GLYLVLRQ�DQG�WKH�VWDJH�RI�WKH�OLIH
F\FOH�ZKHUH�GLIIHUHQWLDWLRQ�WDNHV�SODFH�

LL LQ�WKH�JUH[������ �
([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�DEOH�WR�LGHQWLI\�WKH
W\SH�RI�FHOO�GLYLVLRQ�DQG�WKH�VWDJH�RI�WKH�OLIH
F\FOH�ZKHUH�GLIIHUHQWLDWLRQ�WDNHV�SODFH�

E ����KRXUV��� �
([DPLQHU
V�&RPPHQWV

$�VLPSOH�FDOFXODWLRQ�ZDV�UHTXLUHG�WR
GHWHUPLQH�KRZ�PDQ\�KRXUV�LW�ZRXOG�WDNH�D
VLQJOH�FHOO�WR�UHSURGXFH�D�VXIILFLHQW�QXPEHU
RI�WLPHV�WR�SURGXFH�D�PDVV�RI�DW�OHDVW����
����FHOOV��7KH�EHVW�FDQGLGDWHV�DFKLHYHG
WKLV�PDUN��0RVW�FDQGLGDWHV��KRZHYHU��ZHUH
XQDEOH�WR�PDNH�WKH�FDOFXODWLRQ�ZKLFK
VLPSO\�QHHGHG�WKHP�WR�GRXEOH�WKH�QXPEHU
HDFK�KRXU�XQWLO�WKH\�UHDFKHG�D�WRWDO�RI�RYHU
��������

7RWDO �

� D 0DUN�WKH�ILUVW�DQVZHU�IRU�HDFK�TXHVWLRQ
SDUW��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�D�IXUWKHU
DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW�RU
FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU�WKHQ� ��
PDUNV

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�D�VWUDLJKWIRUZDUG�TXHVWLRQ�WHVWLQJ
FDQGLGDWHVڕ�NQRZOHGJH�RI�WHUPV��0RVW
FDQGLGDWHV�NQHZ�PDQ\�RI�WKH�WHUPV�EXW�D
FRXSOH�ZHUH�OHVV�ZHOO�NQRZQ�
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KRPRORJRXV��FKURPRVRPHV��25
KRPRORJXH�V���

� ,*125(�ELYDOHQW

([DPLQHU
V�&RPPHQWV

7KLV�WHUP�ZDV�ZHOO�NQRZQ�WR�WKH�PDMRULW\�RI
FDQGLGDWHV�

E �RUJDQ��V\VWHP�� � '2�127�&5(',7�VSHFLILF�QDPHG�V\VWHP
XQOHVV�JLYHQ�DV�H[DPSOH

0DUN�WKH�ILUVW�DQVZHU�IRU�HDFK�TXHVWLRQ
SDUW��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�D�IXUWKHU
DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW�RU
FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU�WKHQ� ��
PDUNV

([DPLQHU
V�&RPPHQWV

7KLV�WHUP�ZDV�ZHOO�NQRZQ�WR�WKH�PDMRULW\�RI
FDQGLGDWHV�

F PHLRVLV�� � &5(',7�FRUUHFW�VSHOOLQJ�RQO\

0DUN�WKH�ILUVW�DQVZHU�IRU�HDFK�TXHVWLRQ
SDUW��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�D�IXUWKHU
DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW�RU
FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU�WKHQ� ��
PDUNV

([DPLQHU
V�&RPPHQWV

7KLV�WHUP�ZDV�ZHOO�NQRZQ�WR�WKH�PDMRULW\�RI
FDQGLGDWHV��+RZHYHU��IHZHU�FDQGLGDWHV
ZHUH�DEOH�WR�VSHOO�PHLRVLV�FRUUHFWO\�

7RWDO �
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� $� �

7RWDO �

� %� �

7RWDO �

� &� �

7RWDO �

� &� �

7RWDO �

� '� �

7RWDO �

� '� �

7RWDO �

� 7\SH�RI�FHOO
VWHP��FHOOV�����

'HVFULSWLRQ���DQ\�WKUHH�IURP�
E\�GLIIHUHQWLDWLRQ����
�FHOO��HORQJDWLRQ����
GHSRVLWLRQ�RI�OLJQLQ���OLJQLILFDWLRQ��RI�FHOO
ZDOOV�����
HQG�ZDOOV�EUHDN�GRZQ����

�

7RWDO �

�� %� �

7RWDO �

�� &� �

7RWDO �

�� $� �

7RWDO �

�� &� �

7RWDO �
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�� '� �

7RWDO �

�� L $�SKORHP����
&�[\OHP����

�

LL PHULVWHP� � $//2:�PHULVWHPDWLF
'2�127�$//2:�VWHP�FHOOV��
XQGLIIHUHQWLDWHG�FHOOV

7RWDO �

�� D ODPHOOD� � $//2:�ODPHOODH�

E WKUHH�IURP
PDQ\���$:��ODPHOODH���VWUXFWXUH�$��SURYLGH
ODUJH�VXUIDFH�DUHD����
�SUHVHQFH�RI��VHFRQGDU\�ODPHOODH�RQ�PDLQ
ODPHOODH�SURYLGH�ODUJH�VXUIDFH�DUHD����
VKRUW�GLVWDQFH�EHWZHHQ�EORRG�DQG��ZDWHU��
RXWVLGH����
LGHD�WKDW�EORRG�PDLQWDLQV�GLIIXVLRQ�JUDGLHQW
���

�

DQ\�RI�DERYH�OLQNHG�WR
IDVWHU�GLIIXVLRQ��RI�R[\JHQ��FDUERQ�GLR[LGH�
���

$//2:�RQO\�LI�OLQNHG�WR�DQRWKHU�PDUNLQJ
SRLQW�

,*125(�UHIV�WR�VTXDPRXV�FHOOV�DV�QRW
YLVLEOH�RQ�)LJ������

F WKUHH�IURP
WLVVXH�KDV��RQH���IHZ��W\SHV�RI�FHOO�
DQG�SHUIRUPV��RQH���IHZ��IXQFWLRQV����

LGHD�WKDW�ERQH�KDV��RQH���IHZ��W\SHV�RI�FHOO
RU
LGHD�WKDW�ERQH�SHUIRUPV��RQH���IHZ�
IXQFWLRQV����

RUJDQV�FRQVLVW�RI�VHYHUDO�WLVVXHV����

�

JLOOV�FRQWDLQ�WZR�RU�PRUH�QDPHG�WLVVXHV���� $//2:�ERQH��EORRG��HSLWKHOLDO�
FRQQHFWLYH�

7RWDO �
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�� $� �

7RWDO �

�� L �RSVRQLQ��ELQGV�WR�DQWLJHQ�RQ�SDWKRJHQ
DQG��DVVLVWV�ELQGLQJ���ELQGV��WR�SKDJRF\WH�

�

LL DQ\�RQH�

ZHOO�GHYHORSHG�F\WRVNHOHWRQ����
PDQ\�O\VRVRPHV����
PDQ\�PLWRFKRQGULD����
OREHG�QXFOHXV����

�

7RWDO �

�� D V\QWKHVLVH��D�ORW�RI��KDHPRJORELQ����
UHPRYH���GLJHVW���QDPHG��RUJDQHOOHV
DVVRFLDWHG�ZLWK�SURWHLQ�V\QWKHVLV����

�
$&&(37�QXFOHXV��ULERVRPHV��URXJK�(5

E �FDQ�EH�JURZQ�LQWR�GLIIHUHQW�WLVVXHV�WR��WHVW
KRZ�HIIHFWLYH�QHZ�PHGLFLQDO�GUXJV�DUH����

�FDQ�EH�JURZQ�LQWR�GLIIHUHQW�WLVVXHV�WR��WHVW
IRU�VLGH�HIIHFWV���WR[LFLW\�RI�QHZ�GUXJV����

�FDQ�EH�JURZQ�DQG��VWXGLHG�WR�VHH�KRZ
WKH\�GHYHORS�LQWR�GLIIHUHQW�FHOO�W\SHV
�GHYHORSPHQWDO�UHVHDUFK�����

FHOO�IXQFWLRQ�FDQ�EH�VWXGLHG�WR�ILQG�RXW�ZKDW
FDQ�PDNH�LW�IDLO�WR�ZRUN�SURSHUO\�LQ�FHUWDLQ
�QDPHG��GLVHDVHV�����

�

H�J��FDQFHU

F PXVFOH�WLVVXH�LV�D�JURXS�RI�FHOOV�ZKLFK
FRQWUDFW�WRJHWKHU����

D�PXVFOH�LV�DQ�RUJDQ�WKDW�FRQVLVWV�RI
PXVFOH�WLVVXH�DQG�RWKHU��QDPHG��WLVVXHV
ZRUNLQJ�WRJHWKHU����

�

2WKHU�QDPHG�WLVVXHV�FRXOG�LQFOXGH�
QHUYRXV�WLVVXH��EORRG��FRQQHFWLYH�WLVVXH

7RWDO �

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

7KLV�VKRXOG�KDYH�EHHQ�IDLUO\
VWUDLJKWIRUZDUG�IRU�FDQGLGDWHV�ZKR�KDG
VHHQ�LPDJHV�RI�PLWRVLV�RU�ZKR�FRXOG
LQWHUSUHW�WKH�LPDJH�XVLQJ�NQRZOHGJH�IURP
GLDJUDPV�RI�WKH�SURFHVV��$�IHZ�VXJJHVWHG
0��ZKLFK�ZDV�QRW�D�YDOLG�RSWLRQ�

7RWDO �

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

DGYDQWDJHV
$��PRUH�VSDFH�IRU���FDQ�FRQWDLQ�PRUH���FDQ
FDUU\�PRUH��KDHPRJORELQ���R[\JHQ��

$��FDQ�VTXHH]H�WKURXJK�FDSLOODULHV�HDVLO\
�

GLVDGYDQWDJHV
'�������OLPLWHG�OLIH�VSDQ���FDQQRW�GLYLGH��
FDQQRW�UHSURGXFH���FDQQRW�XQGHUJR�PLWRVLV
�
'����QR��SURWHLQ�V\QWKHVLV���UHSDLU��
'����QR�UHVSLUDWLRQ��LQ���E\��PLWRFKRQGULD
RU
QR�PLWRFKRQGULD�IRU�UHVSLUDWLRQ
RU
OLPLWHG�UHVSLUDWLRQ���QR�DHURELF�UHVSLUDWLRQ��
RQO\�DQDHURELF�UHVSLUDWLRQ��

PD[�� 0DUN�ILUVW�DQVZHU�RQO\�IRU�DGYDQWDJH�DQG
GLVDGYDQWDJH�

$��'2�127�&5(',7�LQ�FRQWH[W�RI�ODUJHU
VXUIDFH�DUHD
�IRU�KDHPRJORELQڕE+ڔ�37)&&$

'��PD[�WLPH�RI�����GD\V�����PRQWKV

QR�PLWRFKRQGULD�VRڔ�7,')5&�2�127'��'
QR�UHVSLUDWLRQڕ��DV�VRPH�UHVSLUDWLRQ�ZLOO�VWLOO
WDNH�SODFH�

\HQHUJڔ��RUڕ73�UHOHDVH$ڔ�37)&&$
SURYLGHGڕ�LQVWHDG�RIڔ�UHVSLUDWLRQڕ�H�J��QR
HQHUJ\�EHLQJ�SURYLGHG�IURP�PLWRFKRQGULD
$73�LV�QRW�UHOHDVHG�E\�PLWRFKRQGULD

'2�127�&5(',7�UHI�WR�SURGXFLQJ��
FUHDWLQJ��HQHUJ\

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VWDWHG�WKDW�ODFN�RI�D
QXFOHXV�OHIW�PRUH�VSDFH�IRU
R[\JHQ�KDHPRJORELQ�EXW�D�VLJQLILFDQW
QXPEHU�UHIHUUHG�ZURQJO\�WR�DQ�LQFUHDVH�LQ
VXUIDFH�DUHD��7KH�VKRUW�OLIH�VSDQ�RI
HU\WKURF\WH�ZDV�FRPPRQO\�VWDWHG�DV�D
GLVDGYDQWDJH�EXW�YHU\�IHZ�FDQGLGDWHV
UHDOLVHG�WKHLU�LQDELOLW\�WR�FDUU\�RXW�SURWHLQ
V\QWKHVLV��0DQ\�FDQGLGDWHV�VLPSO\
UHڌVWDWHG�WKDW�HU\WKURF\WHV�KDG�QR
PHPEUDQHڌERXQG�RUJDQHOOHV�RU�D�QXFOHXV
ZLWKRXW�DQ\�IXUWKHU�TXDOLILFDWLRQ��$�FRPPRQ
PLVXQGHUVWDQGLQJ�ZDV�WKDW�WKH�HU\WKURF\WH
ZRXOG�EH�XQDEOH�WR�UHVSLUH��IDLOLQJ�WR
UHDOLVH�WKDW�DQDHURELF�UHVSLUDWLRQ�GRHV�VWLOO
WDNH�SODFH��$�VLJQLILFDQW�QXPEHU�VDLG�WKDW
HU\WKURF\WHV�ZRXOG�EH�XQDEOH�WR�GHIHQG
WKHPVHOYHV�IURP�LQIHFWLRQ�ZLWKRXW�D
QXFOHXV��RU�FRXOG�QRW�FRQWURO�FHOO�DFWLYLWLHV

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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RU�ZKDW�HQWHUHG�RU�OHIW�WKH�FHOO��

LL YLUXV

YLUXV�LV�XQDEOH�WR���FDQQRW��UHSOLFDWH��
UHSURGXFH��RQ�LWV�RZQ���RXWVLGH�D�KRVW�FHOO
RU�YLUXV�UHTXLUHV�KRVW�FHOO��PDFKLQHU\��
'1$���5(5���ULERVRPHV��IRU�SURWHLQ
V\QWKHVLV
RU
YLUXV�GRHV�QRW�FRQWDLQ��5(5���ULERVRPHV�
IRU�SURWHLQ�V\QWKHVLV��

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

3ODVPRGLXP

LGHD�WKDW�3ODVPRGLXP�LV�XVLQJ�WKH�KRVW�FHOO
WR�KLGH�IURP�WKH�LPPXQH�V\VWHP
RU
IRU�3ODVPRGLXP�WR�FRPSOHWH�LWV�OLIH�F\FOH
RU
IRU�3ODVPRGLXP�WR�XVH�DV�D�VRXUFH�RI�IRRG
�IRU��JURZWK���UHSURGXFWLRQ���

� ,*125(�UHI�WR�WKH�HU\WKURF\WH�QRW�KDYLQJ
PHPEUDQHڌERXQG�RUJDQHOOHV�ZLWKRXW�UHI�WR
WKH�QHHG�RI�WKH�YLUXV�WR�XVH�WKHP�LQVLGH�WKH
FHOO

0XVW�EH�D�FOHDU�VWDWHPHQW
$&&(37�QHHGV���KDV�WR�XVH��KRVW�FHOO�WR�
UHSOLFDWH���UHSURGXFH

��IRUڕPDODULDO�SDWKRJHQڔ�37)&&$
3ODVPRGLXP
,*125(�HXNDU\RWLF���SURWRFWLVW
,*125(�LW�KDV�LWV�RZQ��'1$���QXFOHXV��
SURWHLQ�V\QWKHVLV�DSSDUDWXV

,*125(�UHI�WR�MXVW��SDUW���VWDJH��RI�OLIH
F\FOH

,*125(�UHI�WR�RUJDQHOOHV

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�D�FKDOOHQJLQJ�TXHVWLRQ�IRU�PDQ\�
DQG�VHYHUDO�IDLOHG�WR�VSHFLI\�ZKLFK
RUJDQLVP�WKH\�ZHUH�WDONLQJ�DERXW�
&DQGLGDWHV�RIWHQ�XQGHUVWRRG�WKDW�YLUXVHV
FRXOGQ
W�XVH�HU\WKURF\WHV�IRU�UHSURGXFWLRQ
EXW�IDLOHG�WR�PDNH�WKH�OLQN�WKDW�YLUXVHV�PXVW
XVH�WKH�KRVW�FHOO�WR�UHSOLFDWH��&DQGLGDWHV
UHVWDWHG�WKH�TXHVWLRQ�GHVFULELQJ�WKDW�SDUW
RI�WKH�3ODVPRGLXP�OLIH�F\FOH�WRRN�SODFH�LQ
WKH�UHG�EORRG�FHOO�EXW�IDLOHG�WR�UHDOLVH�LW�GLG
QRW�FRPSOHWH�LWV�OLIH�F\FOH��&RPPRQO\�
FDQGLGDWHV�VDLG�WKDW�WKH�3ODVPRGLXP�XVHG
WKH�HU\WKURF\WH�IRU�WUDQVSRUW�DQG�DV�D
VRXUFH�RI�R[\JHQ��0DQ\�FDQGLGDWHV�VSRNH
RI�3ODVPRGLXP�XVLQJ�WKH�HU\WKURF\WH
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�� 0DUN�6FKHPH

EHFDXVH�LW�LV�LQMHFWHG�GLUHFWO\�LQWR�WKH�EORRG
E\�WKH�PRVTXLWR��2QO\�WKH�PRVW�DEOH
FDQGLGDWHV�GHVFULEHG�KRZ�3ODVPRGLXP
FRXOG�HYDGH�WKH�LPPXQH�UHVSRQVH�ZLWKLQ
WKH�UHG�EORRG�FHOO�

LLL ����R[\JHQ�LV�ERXQG�WR�KDHPRJORELQ��ZKLOH
EHLQJ�WUDQVSRUWHG���

����ODFN�PLWRFKRQGULD��

�����WKHUHIRUH��QR�DHURELF�UHVSLUDWLRQ��

�����PRYHG�E\�PDVV�IORZ�VR��GRHVQ
W�QHHG�
HQHUJ\���$73��WR�PRYH
RU�QHHGV�OHVV��HQHUJ\���$73��IRU�PHWDEROLF
SURFHVVHV����

� ڕR[\JHQڔ��IRUڕLWڔ�37)&&$����
�IRU�KDHPRJORELQڕE+ڔ�37)&&$

����$&&(37�RQO\�UHVSLUHV�DQDHURELFDOO\
,*125(�UHI�WR�HQHUJ\

��GRHV�QRW�QHHGڔ7,')5&�2�127'����
HQHUJ\���$73ڕ�XQTXDOLILHG
�PDNHV���SURGXFHVڔ�7,')5&�2�127'
HQHUJ\ڕ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VFRUHG���PDUN�IRU�ODFN�RI
PLWRFKRQGULD�DOWKRXJK�VRPH�FDQGLGDWHV
MXVW�UHIHUUHG�WR�QR�RUJDQHOOHV�RU�QR
RUJDQHOOHV�IRU�UHVSLUDWLRQ��9HU\�IHZ
FDQGLGDWHV�PDGH�WKH�FRQQHFWLRQ�ZLWK
DHURELF�UHVSLUDWLRQ�DQG�WKH�PDMRULW\�RI
FDQGLGDWHV�EHOLHYHG�WKDW�HU\WKURF\WHV�FRXOG
QRW�UHVSLUH�DW�DOO�DQG�MXVW�KDG�D�FRPSOHWHO\
SDVVLYH�UROH��0DQ\�FDQGLGDWHV�UHIHUUHG�WR
WKH�SRLQWOHVV�QDWXUH�RI�XVLQJ�WKH�R[\JHQ
WKDW�WKH\�DUH�VXSSRVHG�WR�EH�FDUU\LQJ�WR
RWKHU�WLVVXHV��PRUH�RI�D�SKLORVRSKLFDO
DWWLWXGH�WKDQ�ELRORJLFDO�RQH��

7RWDO �
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�� D � 2QO\�FUHGLW���WLFN�RQ�HDFK�URZ�
,*125(�FURVVHV

$�$//2:�D�WLFN�IRU�PLWRVLV�LQVWHDG�RI
PHLRVLV

0DUN�$��%�	�&�WRJHWKHU�WR�PD[��
��FRUUHFW�DQVZHUV� ���PDUNV
��FRUUHFW�DQVZHUV� ���PDUN
��RU���FRUUHFW�DQVZHUV� ���PDUNV
���� �PD[������� ���PDUNV

0DUN�'�	�(�WRJHWKHU�WR�PD[��
��FRUUHFW�DQVZHUV� ���PDUN
��RU���FRUUHFW�DQVZHUV� ���PDUNV
���� ���PDUNV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VWUXJJOHG�WR�DSSO\�WKHLU
NQRZOHGJH�RI�PLWRVLV�DQG�PHLRVLV�LQ�WKH
XQIDPLOLDU�FRQWH[W�RI�WZR�OLIH�F\FOH
GLDJUDPV��7KH�PRVW�IUHTXHQW�PDUN�WR�EH
DZDUGHG�ZDV�IRU�UHFRJQLVLQJ�WKDW�VWDJH�&
UHSUHVHQWHG�PLWRVLV�DQG�WKDW�$�FRXOG�EH
HLWKHU�PHLRVLV�RU�PLWRVLV��&DQGLGDWHV
DOPRVW�XQLYHUVDOO\�PDGH�WKH�PLVWDNH�RI
QDPLQJ�PHLRVLV�DV�SURGXFLQJ�WKH�JDPHWHV
LQ�WKH�VSRURSK\WH�SODQW�OLIH�F\FOH��7KH\
PDGH�WKH�VDPH�PLVWDNH�DW�VWHS�'�IRU�WKH
VWDJH�EHWZHHQ�D�KDSORLG�RUJDQLVP�DQG�LWV
JDPHWHV��7KH�DVVRFLDWLRQ�RI�PHLRVLV�ZLWK
JDPHWHV�LQ�FDQGLGDWHV
�WKLQNLQJ�FOHDUO\
RYHU�ULGHV�DQ\�XQGHUVWDQGLQJ�RI�WKH
UHGXFWLRQ�RU�PDLQWHQDQFH�RI�FKURPRVRPH
QXPEHUV��7KH�LQVWUXFWLRQ�ZDV�FOHDU�WKDWڔ�Dڕ
WLFN�ZDV�QHHGHG�LQ�HDFK�URZ��EXW�D�QXPEHU
RI�FDQGLGDWHV�SXW�WZR�WLFNV�LQ�VRPH�URZV�
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4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH

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

https://stemup.co.uk


�� 0DUN�6FKHPH

E L *�DQG�6�DQG�*���� � LQ�DQ\�RUGHU
,*125(�*���;��<�	�=
'2�127�&5(',7�LI�0�RU�&�DUH�LQFOXGHG

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VHOHFWHG�WKH�JDS�DQG
V\QWKHVLV�VWDJHV�RI�WKH�FHOO�F\FOH�DV
FRPSULVLQJ�LQWHUSKDVH��$�IHZ�PDGH�WKH
HUURU�RI�LQFOXGLQJ�HLWKHU�PLWRVLV�RU
F\WRNLQHVLV�DV�ZHOO��$�ORW�RI�FDQGLGDWHV
WKRXJKW�WKDW�;��<�DQG�=�ZHUH�SKDVHV�
UDWKHU�WKDQ�WKH�FKHFNSRLQWV�WKH\�ZHUH
DOUHDG\�LGHQWLILHG�DV�LQ�WKH�TXHVWLRQ��

LL LGHD�WKDW��FKHFNLQJ�WKDW��'1$�KDV
UHSOLFDWHG�FRUUHFWO\��

� UHSOLFDWH� �GXSOLFDWH� �FRS\
$&&(37��FKHFNLQJ�WKDW��WKH�FKURPRVRPHV
KDYH�GXSOLFDWHG�FRUUHFWO\
$&&(37��FKHFNLQJ�WKDW��WKH�GXSOLFDWHG
FKURPDWLGV�KDYH�QR�IDXOWV
$&&(37��FKHFNLQJ��IRU���PXWDWLRQV��
GDPDJH�WR�'1$���GDPDJH�WR�JHQHV���HUURUV
LQ�'1$
,*125(�JHQHWLF�PDWHULDO���JHQHWLF
LQIRUPDWLRQ
,*125(�UHI�WR�RUJDQHOOH�UHSOLFDWLRQ

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�WHVWHG�FDQGLGDWHV

DZDUHQHVV�RI�ZKDW�KDSSHQV�DW�WKH�6SKDVH
RI�WKH�FHOO�F\FOH��&RUUHFW�DQVZHUV�IRFXVHG
RQ�FKHFNLQJ�WKDW�WKH�'1$�KDG�UHSOLFDWHG
FRUUHFWO\�ZLWKRXW�PXWDWLRQ��6RPH�DQVZHUV
DOVR�PDGH�LUUHOHYDQW�UHIHUHQFH�WR�WKH
UHSOLFDWLRQ�RI�RUJDQHOOHV��

F L 4��� � ,I�DQ�DGGLWLRQDO�LQFRUUHFW�DQVZHU�LV
JLYHQ� ���PDUNV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�FRUUHFWO\�LGHQWLILHG�FHOO�4�
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LL ����LW���3��QHHGV�WR�V\QWKHVLVH���FRQWDLQV��
KDV��PRUH�'1$���ORQJHU�'1$���PRUH
JHQHWLF�PDWHULDO���PRUH�FKURPRVRPHV��

����$93���

� ����&5(',7�UHI�WR�3�EHLQJ�SRO\SORLG
&5(',7�UHI�WR�3�EHLQJ�GLSORLG�DQG�4�EHLQJ
KDSORLG
$&&(37�LGHD�RI�KDV�PRUH�'1$�WR�UHSDLU
DIWHU�*��FKHFNSRLQW

����H�J��UHI�WR�3�EHLQJ�IURP�DQ�RUJDQLVP�DW
D�ORZHU�WHPSHUDWXUH
3�KDV�D�ORZHU�PHWDEROLF�UDWH�RUD
,*125(�UHSOLFDWLQJ�RUJDQHOOHV

([DPLQHU
V�&RPPHQWV

6RPH�H[FHOOHQW�DQVZHUV�ZHUH�VHHQ�WR�WKLV
TXHVWLRQ��&DQGLGDWHV�ZHUH�H[SHFWHG�WR
UHIHU�WR�'1$�DQG�VR�UHIHUHQFHV�WR�3�EHLQJ
D�FRPSOH[�FHOO�ZLWKRXW�IXUWKHU�TXDOLILFDWLRQ
ZHUH�QRW�FUHGLWHG��
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�� 0DUN�6FKHPH

LLL WZR�IURP

����LW�VSHQGV�DOO�RI�LWV�WLPH�LQ���GRHV�QRW
OHDYH��*�
RU
LW�VSHQGV�DOO�RI�LWV�WLPH�LQ���GRHV�QRW�OHDYH�
*���

�����VR��LW�LV�QRW��GLYLGLQJ���UHSOLFDWLQJ��
XQGHUJRLQJ�PLWRVLV��

����VSHFLDOLVHG���GLIIHUHQWLDWHG��

����$93��

�
����'2�127�&5(',7�PRVW�RI�WKH�WLPH�LQ�
*����*�
)125*,�ڕ�*�KDV�EHHQ�VHQW�LQWRڔ�37)&&$
�DV�WKLV�UHVWDWHV�ZKDW�LV�LQ�WKHڕ�*�LV�LQڔ
WDEOH
,*125(�UHI�WR�LQWHUSKDVH

����$&&(37�UHI�WR�KDYLQJ�UHDFKHG�WKH�HQG
RI�LWV�GHYHORSPHQW
����H�J��RI�GLIIHUHQWLDWHG�FHOOڏ��HU\WKURF\WH��
QHXURQH���%�PHPRU\�FHOO�HWF�GDPDJH�KDV
EHHQ�GHWHFWHG�LQ�*���VR�FDQQRW�SURJUHVV�
LV�GRUPDQW�QXWULHQWV���VL]H��QRW�ULJKW�WR
HQWHU�JURZWK�SKDVH

,*125(�LV�D�VWHP�FHOO���FDQFHU���GHDG��
DSRSWRVLV

([DPLQHU
V�&RPPHQWV

6RPH�FDQGLGDWHV�LQFRUUHFWO\�WKRXJKW�WKH
FHOO�ZRXOG�EH�GHDG�EXW�WKHUH�ZHUH�SOHQW\�RI
JRRG�DQVZHUV�WR�WKLV�TXHVWLRQ�ZLWK�LGHDV�RI
GLIIHUHQWLDWLRQ�DQG�VSHFLDOLVDWLRQ�DQG
VXJJHVWLRQV�RI�H[DPSOHV�RI�FHOOV�WKDW�FHOO�5
FRXOG�EH��7KHUH�ZHUH�D�QXPEHU�RI
DOWHUQDWLYHV�RQ�WKH�PDUN�VFKHPH�WR�UHIOHFW
WKH�ZLGH�UDQJH�RI�SRWHQWLDO�FRUUHFW
DQVZHUV�
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�� 0DUN�6FKHPH

G L :���LW��KDV

�PDQ\��PRUH�FHOOV�LQ�SURSKDVH
DQG
�IDU��IHZHU�FHOOV�LQ�WHORSKDVH��

� &5(',7�FRUUHFW�UHI�WR�WKH�UHODWLYH�QXPEHUV
RI�FHOOV�LQ�ERWK�SKDVHV

&5(',7�VWDWHG�FRUUHFWO\�FDOFXODWHG
GLIIHUHQFHV
H�Jڔ��:�KDV����PRUH�FHOOV�LQ�SURSKDVH�DQG
���OHVV�LQ�WHORSKDVHڕ
�KDV����PRUH�FHOOV�LQ�SURSKDVH�DQG�9:ڔ
KDV����PRUH�FHOOV�LQWHORSKDVHڕ
D�GLIIHUHQFH�RI����LQ�SURSKDVH�DQG����LQڔ
WHORSKDVHڕ

$&&(37�DQVZHUV�UHIHUULQJ�WR�VSHHG�UDWKHU
WKDQ�QR��RI�FHOOV��L�H��:�VSHQGV�ORQJHU�LQ
SURSKDVH�EXW�OHVV�WLPH�LQ�WHORSKDVH�HWF�

'2�127�&5(',7�LI�0HWDSKDVH�DQG�RU
$QDSKDVH�DUH�VXJJHVWHG

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�WHVWHG�FDQGLGDWHV
�DELOLW\�WR
VFDQ�D�VHW�RI�GDWD�DQG�VHOHFW�WKH�VLJQLILFDQW
GLIIHUHQFHV��7KH�PDUN�ZDV�QRW�DZDUGHG�LI
RQO\�RQH�RI�SURSKDVH�RU�WHORSKDVH�ZDV
GLVFXVVHG��7KH�GLIIHUHQFH�QHHGHGWR�EH
TXDOLILHG�DV�PRUH�LQ�SURSKDVH�DQG�OHVV�LQ
WHORSKDVH�IRU�FHOO�:��RU�FDOFXODWHG�ILJXUH
GLIIHUHQFHV�IRU�ERWK�VWDJHV�QHHGHG�WR�EH
JLYHQ�

LL WڌWHVW�FRPSDUHV�WZR��RU�PRUH��PHDQV
RU
LGHD�WKDW�WKLV�GDWD�GRHV�QRW�LQFOXGH
PHDQ�V�
RU
FDQQRW�FDOFXODWH�PHDQ�IURP�WKLV�GDWD
RU
FDQQRW�FDOFXODWH�6'�IURP�WKLV�GDWD���

� &5(',7�UHI�WR�QRW�EHLQJ�D�QRUPDO
GLVWULEXWLRQ���LV�QRW�FRQWLQXRXV�GDWD���LV
GLVFUHWH�GDWD

$&&(37�WKH�LGHD�WKDW�WKHUH�DUH�PRUH�WKDQ
��FDWHJRULHV

,*125(�UHI�WRڔ�DYHUDJHڕ�LQVWHDG�RIڔ�PHDQڕ

([DPLQHU
V�&RPPHQWV

7KHUH�ZDV�ZLGH�YDULDWLRQ�LQ�FDQGLGDWHV

IDPLOLDULW\�ZLWK�WKH�6WXGHQW
V�WڌWHVW��0RVW
FRUUHFW�DQVZHUV�UHIHUUHG�WR�WKH�QHHG�IRU
FRPSDULQJ�RU�FDOFXODWLQJ�PHDQV�IRU�WKLV
WHVW��6RPH�VWDWHG�WKDW�WKH�WHVW�FRXOG�RQO\
EH�XVHG�IRU�FDOFXODWLRQV�UHODWLQJ�WR
ELRGLYHUVLW\��DV�WKLV�KDG�SUHVXPDEO\�EHHQ
WKH�FRQWH[W�LQ�ZKLFK�LW�KDG�EHHQ�WDXJKW�
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�� 0DUN�6FKHPH

H L FDOFXODWLRQ
;�� ��������RU��������RU�������������

� &RUUHFW�YDOXH�RI�[�� ���PDUNV

$QVZHU�VKRXOG�EH�WR���GS�WR�EH
FRQVLVWHQW�ZLWK�WKH�UHVW�RI�WKH�WDEOH��,I
DQVZHU�XQURXQGHG�RU�RYHUڌURXQGHG�EXW
RWKHUZLVH�FRUUHFW��PD[��

$ZDUG���PDUN�SHU�FRUUHFW�URZ��ZKHWKHU
URXQGHG�RU�QRW�
SOXV���PDUN�IRU�[�

2QO\�SHQDOLVH�WKH�VDPH�W\SH�RI�HUURU
RQFH��$//2:�HFI�IRU�[��IURP�LQFRUUHFW�URZ
YDOXH�V�

([DPLQHU
V�&RPPHQWV

7KH�FKL�VTXDUHG�WHVW�ZDV�ZHOO�GRQH�E\�D
JUHDW�PDQ\�FDQGLGDWHV��ZKR�ZHUH�FOHDUO\
ZHOOڌSUHSDUHG�IRU�WKH�FDOFXODWLRQ�DVSHFW�RI
WKH�WHVW��,W�ZDV�FOHDU��KRZHYHU��WKDW�VRPH
FDQGLGDWHV�KDG�QRW�HQFRXQWHUHG�FKL�
VTXDUHG�EHIRUH�>UHI��WKH�PDWKHPDWLFDO
UHTXLUHPHQWV�LQ�WKH�$6�6SHFLILFDWLRQ@��7KH
VFDIIROGLQJ�SURYLGHG�LQ�WKH�TXHVWLRQ�
KRZHYHU��DVVLVWHG�WKHP�LQ�FRPSOHWLQJ�WKH
FDOFXODWLRQ��,Q�WKLV�TXHVWLRQ�DV�VDPSOH
ILJXUHV�LQ�WKH�ODVW�FROXPQ�ZHUH�JLYHQ�WR
WKUHH�GHFLPDO�SODFHV��DQVZHUV�VKRXOG�DOVR
KDYH�EHHQ�JLYHQ�WR�WKUHH�GHFLPDO�SODFHV�
7KH�FRPPRQ�HUURUV�ZHUH�LQ�URXQGLQJ
ILJXUHV�LQFRUUHFWO\�RU�WKLQNLQJ�WKDW�WKH
VTXDUH�RIڌ����LV�DOVR�D�QHJDWLYH�QXPEHU�

LL ���GHJUHHV�RI�IUHHGRP���� �
([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�IROORZHG�WKH�LQVWUXFWLRQV
JLYHQ�DQG�FRUUHFWO\�LGHQWLILHG�WKH�GHJUHHV
RI�IUHHGRP�DV���
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�� 0DUN�6FKHPH

LLL $Q\�VWDWHPHQW�V��PDGH�PXVW�EH�FRUUHFW
IRU�WKH�FDQGLGDWHڕV�UHVSRQVHV�WR��L�DQG
�LL��

WZR�IURP�����FDOFXODWHG�YDOXH�LV��!���JUHDWHU
WKDQ���������WKH�FULWLFDO�YDOXH�DW�S� �������
WKH�YDOXH�IRU��S� ������
RU
�������WKH�FULWLFDO�YDOXH�DW�S� ��������WKH
YDOXH�IRU��S� ��������LV��OHVV�WKDQ�����
��������

�����GLIIHUHQFH���GHYLDWLRQ��LV��VLJQLILFDQW��
QRW�GXH�WR�FKDQFH��

��������FHUWDLQ�WKDW�WKH�UHVXOWV�DUH�QRW�GXH
WR�FKDQFH
RU
GLIIHUHQFH�ZRXOG�RQO\�RFFXU�E\�FKDQFH���
RI�WKH�WLPH��

�����GLIIHUHQFH���GHYLDWLRQ��DOVR�VLJQLILFDQW
DW�S� ������YDOXH
RU
����FHUWDLQ�WKDW�WKH�UHVXOWV�DUH�QRW�GXH�WR
FKDQFH
RU
GLIIHUHQFH�ZRXOG�RQO\�RFFXU�E\�FKDQFH���
RI�WKH�WLPH
RU
YDOXH�LV��!���JUHDWHU�WKDQ��S� �������������
RU
SUREDELOLW\�LV������OHVV�WKDQ������
RU
SUREDELOLW\�LV�EHWZHHQ������DQG������
RU
SUREDELOLW\�LV�QRW�VLJQLILFDQW�DW�S� ��������
����WKH�QXOO�K\SRWKHVLV�FDQ�EH�UHMHFWHG�

� $//2:�HFI�IURP�FDQGLGDWH
V�FDOFXODWHG
[�YDOXH�LQ��L��XVLQJ�WKH�QXPEHU�RI�GHJUHHV
RI�IUHHGRP�WKH\VWDWHG�LQ��LL��

)RU�LQFRUUHFW�[��DQG�GHJUHHV�RI�IUHHGRP
YDOXHV��DSSO\�PDUN�SRLQWV���WR���WR
FRUUHVSRQG�WR�WKHLU�UHVXOWV�

([DPLQHU
V�&RPPHQWV

$V�PLJKW�EH�H[SHFWHG��WKLV�SDUW�RI�WKH
TXHVWLRQ�SURYHG�WR�EH�WKH�PRVW
FKDOOHQJLQJ��&RPSDULQJ�WKH�FDOFXODWHG
YDOXH�RI�FKL�VTXDUHG�ZLWK�D�VWDWLVWLFDO�WDEOH
WR�GUDZ�D�FRQFOXVLRQ�ZDV�WKH�ZHDNHVW�VWHS
LQ�WKH�PHQWDO�SURFHVVLQJ��7KHUH�DUH�PDQ\
ZD\V�RI�H[SUHVVLQJ�WKH�FRQFOXVLRQ�WKDW�FDQ
EH�GUDZQ�IURP�D�FKLڌVTXDUHG�SURFHGXUH
DQG�WKH�PDUN�VFKHPH�JLYHV�DQ�H[KDXVWLYH
OLVW�RI�H[DPSOHV�IRU�XVH�LQ�WHDFKLQJ�
&DQGLGDWHV�ZKR�JRW�SDUWV��H��L��DQG���RU
�H��LL��ZURQJ�ZHUH�QRW�GLVDGYDQWDJHG�DW�WKLV
VWDJH��DV�FRQFOXVLRQV�ZHUH�PDUNHG�EDVHG
RQ�WKHLU�ILJXUHV��7KH�FUXFLDO�SLHFH�RI
XQGHUVWDQGLQJ�WKDW�ZDV�PLVVLQJ�IURP
ZURQJ�DQVZHUV�LV�WKDW�WKH�SUREDELOLW\�LQ�WKH
FROXPQ�KHDGLQJV�LV�WKH�SUREDELOLW\�RI�WKLV
DPRXQW�RI�GHYLDWLRQ��GLIIHUHQFH��RFFXUULQJ
E\�FKDQFH��7KH�XVH�RI�S� ������DV�WKH
FULWLFDO�YDOXH�LV�FHQWUDO�WR�WKH�LQWHUSUHWDWLRQ�
,W�PD\�DOVR�KHOS�WR�H[SODLQ�WR�VWXGHQWV�WKDW
WKH�VPDOOHU�WKH�FKL�VTXDUHG�YDOXH��WKH
EHWWHU�WKH�ILW�RI�WKH�WZR�VHWV�RI�GDWD�

7RWDO ��
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�� 0DUN�6FKHPH

�� �DELOLW\�WR�FRQWLQXH��GLYLGLQJ�� � 0DUN�WKH�ILUVW�DQVZHU��,I�WKH�DQVZHU�LV
FRUUHFW�DQG�DQ�DGGLWLRQDO�DQVZHU�LV�JLYHQ
WKDW�LV�LQFRUUHFW�RU�FRQWUDGLFWV�WKH�FRUUHFW
DQVZHU�WKHQ� ���PDUNV

([DPLQHU
V�&RPPHQWV

7KH�YDVW�PDMRULW\�RI�FDQGLGDWHV�UHVSRQGHG
E\�VD\LQJ�WKDW�VWHP�FHOOV�FRXOG
GLIIHUHQWLDWH��7KLV�VXJJHVWV�WKDW�PDQ\�KDYH
QRW�XQGHUVWRRG�WKH�FRQFHSW�WKDW�FHOOV
GLIIHUHQWLDWH�WR�EHFRPH�VSHFLDOLVHG��1R
PDUN�ZDV�DZDUGHG�IRUڔ�DEOH�WR�GLIIHUHQWLDWHڕ
DV�WKH�DELOLW\�WR�IRUP�VSHFLDOLVHG�FHOOV�ZDV
JLYHQ�LQ�WKH�TXHVWLRQ��)HZ�FDQGLGDWHV
UHFDOOHG�WKDW�VWHP�FHOOV�DUH�DEOH�WR�NHHS
GLYLGLQJڏ��ZKLFK�LV�SHUKDSV�WKHLU�PDLQ�UROH�

7RWDO �
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�� 0DUN�6FKHPH

�� D L DQDSKDVH� � 0DUN�WKH�ILUVW�DQVZHU��,I�WKH�DQVZHU�LV
FRUUHFW�DQG�DQ�DGGLWLRQDO�DQVZHU�LV�JLYHQ
WKDW�LV�LQFRUUHFW�RU�FRQWUDGLFWV�WKH�FRUUHFW
DQVZHU�WKHQ� ���PDUNV

([DPLQHU
V�&RPPHQWV

$QDSKDVH�LV�SRVVLEO\�WKH�HDVLHVW�VWDJH�WR
LGHQWLI\�DQG�WKH�PDMRULW\�RI�FDQGLGDWHV�GLG
VR�FRUUHFWO\�

LL

���FKURPRVRPHV�FRLO���VXSHUFRLO��
FRQGHQVH�
���QXFOHDU�HQYHORSH�GLVLQWHJUDWHV�
���QXFOHROXV��QR�ORQJHU�YLVLEOH��
GLVDSSHDUV�
���FHQWULROHV�PRYH�WR�RSSRVLWH��HQGV�RI
FHOO���SROHV�
���FKURPRVRPHV�DWWDFKHG�WR�VSLQGOH�ILEUHV
DW�FHQWURPHUH�
���FKURPRVRPHV�DOLJQ�DW�HTXDWRU�
���FKURPRVRPHV�PRYH�WRZDUGV�RSSRVLWH�
SROHV���HQGV�RI�FHOO�
���VSLQGOH�ILEUHV�FKDQJH�OHQJWK���VKRUWHQ�

PD[��
4:&�

PD[��

PD[�� $&&(37�FKURPDWLG�IRU�FKURPRVRPH
WKURXJKRXW
1RWH��7KHUH�LV�QR�PDUN�IRU�QDPLQJ�SKDVHV�
EXW�LI�SKDVH�LV�PHQWLRQHG�DQG�GHVFULSWLRQ�LV
LQFRUUHFW�IRU�QDPHG�SKDVH�WKHQ�'2�127
&5(',7
$FFHSW�PS�����LQ�SURSKDVH��PS��
PHWDSKDVH��PS���DQDSKDVH�PS���LQ�DQ\
SKDVH
,*125(�UHI�WR�HYHQWV�LQ�WHORSKDVH�DQG
F\WRNLQHVLV��DV�WKH\�RFFXU�DIWHU�DQDSKDVH

$&&(37�FKURPDWLQ

$&&(37�QXFOHDU�PHPEUDQH
,*125(�GLVVROYHV

'2�127�&5(',7�SDLUV�RI�FKURPRVRPHV
OLQH�XS
$&&(37�SDLUV�RI�FKURPDWLGV�OLQH�XS

,*125(�VSLQGOH�ILEUHV�FRQWUDFW

3ODFH�D�JUHHQ�EORE�QH[W�WR�HDFK�ZRUG�DQG
D�WLFN�QH[W�WR�WKH�SHQFLO��$ZDUG�LI�DQ\�WZR
WHUPV�VSHOW�FRUUHFWO\�DQG�XVHG�LQ�FRUUHFW
FRQWH[W�IURP�
FKURPRVRPHV���FKURPDWLGV���FKURPDWLQ
VXSHUFRLO QXFOHROXV
FRQGHQVH FHQWURPHUH
QXFOHDU�HQYHORSH��EXW�QRW�PHPEUDQH�
FHQWULROH SROH
VSLQGOH HTXDWRU
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([DPLQHU
V�&RPPHQWV

$V�WKH�TXHVWLRQ�VWDUWHG�ZLWK�
)URP�WKH
EHJLQQLQJ�RI�PLWRVLVڡ
��LW�ZDV�YHU\
GLVDSSRLQWLQJ�WR�VHH�KRZ�PDQ\�FDQGLGDWHV
GHVFULEHG�WKH�SURFHVVHV�LQ�LQWHUSKDVH
VXFK�DV�'1$�UHSOLFDWLRQ�DQG�FKHFNLQJ
EHIRUH�GHVFULELQJ�WKH�HYHQWV�LQ�SURSKDVH�
+RZHYHU��PRVW�FDQGLGDWHV�KDG�D�JRRG
JUDVS�RI�WKH�HYHQWV�LQ�PLWRVLV�DQG�RQO\�D
IHZ�FRQIXVHG�LW�ZLWK�PHLRVLV�E\�GHVFULELQJ
SDLULQJ�RI�KRPRORJRXV�FKURPRVRPHV
GXULQJ�SURSKDVH��6RPH�FDQGLGDWHV�ZHUH
DEOH�WR�SURYLGH�D�JRRG�QXPEHU�RI�GHWDLOV�
7KH�PDMRULW\�RI�FDQGLGDWHV�ZKR�GHVFULEHG
DWWDFKPHQW�RI�VSLQGOH�ILEUHV�WR�WKH
FHQWURPHUH�SODFHG�WKLV�LQ�PHWDSKDVH�DIWHU
WKH�FKURPRVRPHV�KDG�PRYHG�WR�WKH
HTXDWRU��,Q�IDFW�WKH�DWWDFKPHQW�RFFXUV�LQ�D
VXE�VWDJH�RI�SURSKDVH�NQRZQ�DV
SURPHWDSKDVH��,W�VKRXOG�EH�FOHDU�WR
VWXGHQWV�WKDW�WKH�FKURPRVRPHV�ZLOO�QRW
PLJUDWH�WR�WKH�HTXDWRU�RQ�WKHLU�RZQڏ��WKH\
QHHG�WKH�VSLQGOH�ILEUHV�WR�SXOO�WKHP�
$QRWKHU�PLVFRQFHSWLRQ�KHOG�E\�PDQ\
FDQGLGDWHV�ZDV�WKDW�WKH�VSLQGOH�ILEUHV
FRQWUDFW�WR�PRYH�WKH�FKURPRVRPHV��6RPH
FRQIXVLRQ�EHWZHHQ�FKURPRVRPHV�DQG
FKURPDWLGV�ZDV�DOVR�HYLGHQW�DQG�FHQWUHV
VKRXOG�EH�VXUH�WKHLU�VWXGHQWV�FDQ�PDNH�D
FOHDU�GLVWLQFWLRQ�VXFK�DV�FDOOLQJ�WKHP
FKURPDWLGV�ZKLOH�WKH\�DUH�VWLOO�DWWDFKHG�DW
WKH�FHQWURPHUH�EXW�FKURPRVRPHV�RQFH�WKH
FHQWURPHUH�KDV�VSOLW��7KXV��RQH
FKURPRVRPH�FRQVLVWLQJ�RI�WZR�FKURPDWLGV
EHFRPHV�WZR�FKURPRVRPHV�DV�VRRQ�DV
WKH�FHQWURPHUHV�VSOLW�DSDUW�
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�� 0DUN�6FKHPH

E

'1$���JHQHWLF�PDWHULDO��UHSOLFDWHG��
V\QWKHVLVHG���FKHFNHG�

FHOO�JURZWK���LQFUHDVHG�UHVSLUDWLRQ���SURWHLQ
V\QWKHVLV���LQFUHDVH�LQ�QXPEHU�RI
RUJDQHOOHV�
F\WRNLQHVLV���FHOO�VXUIDFH�PHPEUDQH
FRQVWULFWV���F\WRSODVP�VSOLWV�LQ�WZR���FHOO
SODWH�IRUPV��SODQWV��
UHI�WR�*�DQG�6�SKDVHV�

PD[�� )RU�PS���	���ZKHUH�FDQGLGDWHV�OLQN
HYHQWV�WR�6�	�*�SKDVHV�WKHQ�GHVFULSWLRQ
PXVW�EH�FRUUHFW�IRU�SKDVH�
6�SKDVH�LV�'1$�V\QWKHVLV�RQO\
*�SKDVHV�FRQWDLQ�SURWHLQ�V\QWKHVLV�
LQFUHDVLQJ�QXPEHUV�RI�RUJDQHOOHV�
JURZWK��LQFUHDVHG�UHVSLUDWLRQ�DQG
FKHFNLQJ�RI�'1$�

,*125(�FKURPRVRPHV�UHSOLFDWH���'1$
FRSLHG���'1$�GRXEOHV

$&&(37�PRUH�$73

$&&(37�*DS�RUڔ�JURZWKڕ�IRU�*�DQG
6\QWKHVLV�IRU�6�WKURXJKRXW
$&&(37�LQ�FRQWH[W�RI�GLDJUDP

7RWDO �

�� L JURXS�RI�FHOOV�

ZRUNLQJ�WRJHWKHU���SHUIRUPLQJ�D�IXQFWLRQ��

� $&&(37�FHOOV�GHULYHG�IURP�VDPH�VWHP�FHOO
VRXUF

([DPLQHU
V�&RPPHQWV

$OPRVW�DOO�FDQGLGDWHV�DFKLHYHG�IXOO�PDUNV
IRU�WKLV�VLPSOH�GHILQLWLRQ�
0DQ\�FDQGLGDWHV�JDLQHG�FUHGLW

LL SDOLVDGH��PHVRSK\OO��
VSRQJ\�PHVRSK\OO�
JXDUG�FHOOV�
�XSSHU���ORZHU��HSLGHUPDO�FHOOV�

$93��

��PD[ 0DUN�WKH�ILUVW�WZR�DQVZHUV��,I�WZR�FRUUHFW
UHVSRQVHV�DUH�JLYHQ�IROORZHG�E\�RQH�RU
WZR�LQFRUUHFW�UHVSRQVHV�RU�ZKLFK�FRQWUDGLFW
WKH�FRUUHFW�DQVZHUV�WKHQ� ���RU���PDUNV

H�J��SDUHQFK\PD��FROOHQFK\PD�
VFOHUHQFK\PD

([DPLQHU
V�&RPPHQWV

IRU�QDPLQJ�SDOLVDGH��HSLGHUPDO��VSRQJ\
PHVRSK\OO�RU�JXDUG�FHOOV��:HDNHU
FDQGLGDWHV�ORVW�FUHGLW�DV�WKH\�QDPHG
FRPSDQLRQ�FHOOV��VLHYH�WXEH�HOHPHQWV�RU
HYHQ�URRW�KDLU�FHOOV�DQG�VWRPDWD�

7RWDO �
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�� L PHULVWHP�DWLF�� � ,*125(�SRVLWLRQ�LQ�SODQW�VXFK�DVڔ�URRW�WLSڕ�
FDPELXP

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�ZHOO�DQVZHUHG�ZLWK�WKH�PDMRULW\�RI
FDQGLGDWHV�JLYLQJ�WKH�FRUUHFW�UHVSRQVH
�PHULVWHP���7KH�PRVW�FRPPRQ�HUURU�ZDV�WR
QDPH�WKH�VLWHV�LQ�WKH�SODQW�ZKHUH
PHULVWHPDWLF�WLVVXH�LV�IRXQG��URRW�WLS�RU
VKRRW�WLS��RU�VWDWLQJڔ�FDPELXPڕ�

LL

QXFOHXV���QXFOHROXV���FKURPDWLQ�

F\WRSODVP�

FURVV���HQG���FHOO��ZDOOV�

��PD[ 5HDG�WKURXJK�DQG�DZDUG�PDUNV�IRU
FRUUHFW�IHDWXUHV
,*125(�UHI�WR�RWKHU�LQGLYLGXDO�RUJDQHOOHV��
YDFXROH
,*125(�QXFOHRXV
ڕWZR�QXFOHL�LQ�RQH�FHOOڔ�7,')5&�2�127'

&5(',7�HQG�SODWHV
$&&(37�QR�HQG�ZDOOV���QR�QXFOHXV���QR
F\WRSODVP
,*125(�ZDOOV�EHWZHHQ�FHOOV

([DPLQHU
V�&RPPHQWV

$�JRRG�SURSRUWLRQ�RI�FDQGLGDWHV�JDLQHG�IXOO
FUHGLW�IRU�VWDWLQJڔ�QXFOHXVڕ�DQGڔ�F\WRSODVPڕ�
6RPH�FRUUHFWO\�GHVFULEHGڔ�QR�HQG�ZDOOVڕ�
7KH�PRVW�FRPPRQ�PLVFRQFHSWLRQV�ZHUH
�RU�QDPLQJڕRWKHU�RUJDQHOOHVڔ��DQGڕYDFXROHڔ
VSHFLILF�RUJDQHOOHV�VXFK�DVڔ�PLWRFKRQGULDڕ
�QRQH�RI�WKHVH�IHDWXUHV�DUH�YLVLEOH�LQ�WKHڏ
SKRWRJUDSK�VXSSOLHG��7KHUH�ZDV�D�IHHOLQJ
WKDW�PDQ\�OHVV�DEOH�FDQGLGDWHV�ZHUH
VLPSO\�OLVWLQJ�GLIIHUHQFHV�IURP�PHPRU\
UDWKHU�WKDQ�UHIHUULQJ�WR�WKH�SKRWRJUDSKV�
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LLL WKLFNHU�

OLJQLILHG�

FRQWDLQ��ERUGHUHG��SLWV�

�PD[ ,*125(�VWURQJHU

&5(',7�KDYH�OLJQLQ��FRQWDLQ�OLJQLQ��
UHLQIRUFHG�ZLWK�OLJQLQ���LPSUHJQDWHG�ZLWK
OLJQLQ
'2�127�&5(',7�KDYH�OLJQLQ�RQ�WKH�ZDOOV��
OLQHG�E\�OLJQLQ���VXUURXQGHG�E\�OLJQLQ
,*125(�UHI�WR�SDWWHUQ�RI�WKLFNHQLQJ

ڕSRUHڔ�)125*,

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�FRUUHFWO\�VWDWHG�WKDW
[\OHP�YHVVHO�ZDOOV�DUHڔ�LPSUHJQDWHG�ZLWK
OLJQLQڕ�RU�VRPH�YDULDWLRQ�RI�WKLV��+RZHYHU
VRPH�IDLOHG�WR�DFKLHYH�FUHGLW�EHFDXVH�RI
SRRU�H[SUHVVLRQ���VWDWLQJ�WKDW�OLJQLQڔ�OLQHGڕ
RUڔ�FRDWHGڕ�WKH�FHOO�ZDOOV��0DQ\�FDQGLGDWHV
DOVR�FRUUHFWO\�LGHQWLILHG�WKH�SLWV�LQ�WKH�ZDOOV
RI�PDWXUH�[\OHP�YHVVHOV��DOWKRXJK�D�IHZ
HUURQHRXVO\�UHIHUUHG�WR�WKHVH�DVڔ�SRUHVڕ�RU
��2QO\�D�YHU\�IHZڔSODVPRGVHPDWDڔ
FDQGLGDWHV�VWDWHG�WKDW�WKH�ZDOOV�ZRXOG�EH
WKLFNHU��8QIRUWXQDWHO\��D�QXPEHU�RI�OHVV
DEOH�FDQGLGDWHV�ORVW�PDUNV�EHFDXVH�WKH\
GHVFULEHG�WKH�DGDSWDWLRQV�RI�[\OHP�WLVVXH
IRUPLQJ�KROORZ�WXEHV�RU�UHIHUUHG�WR�D�ODFN
RI�HQG�ZDOOV�EHWZHHQ�WKH�FHOOV�UDWKHU�WKDQ
UHIHUULQJ�WR�WKH�VWUXFWXUH�RI�WKH�ZDOO�LWVHOI�

7RWDO �
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�� D L

GLYLVLRQ�W\SH��
PLWRVLV

DQG

GLYLVLRQ�W\SH��
PHLRVLV�

� 0DUN�WKH�ILUVW�DQVZHU�RQ�HDFK�SURPSW
OLQH��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�DQ
DGGLWLRQDO�DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW
RU�FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU�WKHQ� ��
PDUNV

$&&(37�FRUUHFW�VSHOOLQJ�RQO\

$&&(37�FRUUHFW�VSHOOLQJ�RQO\
&5(',7�PHLRVLV�,�DQG�,,
'2�127�&5(',7�PHLRVLV�,���PHLRVLV�,,
DORQH

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�UHDOLVHG�WKDW�GLYLVLRQ��
ZDV�PLWRVLV�DQG�GLYLVLRQ���ZDV�PHLRVLV�
KRZHYHU��VRPH�FDQGLGDWHV�ORVW�WKH�PDUN
IRU�OLVWLQJ�MXVW�PHLRVLV�,�RU�,,��RU�IRU
PLVVSHOOLQJ�PHLRVLV�

LL

$��'1$��UHSOLFDWLRQ�

%�F\WRNLQHVLV�

� 0DUN�WKH�ILUVW�DQVZHU�RQ�HDFK�SURPSW
OLQH��,I�WKH�DQVZHU�LV�FRUUHFW�DQG�DQ
DGGLWLRQDO�DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW
RU�FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU�WKHQ� ��
PDUNV

,*125(�VWDJHV�RI�FHOO�GLYLVLRQ

,*125(�FHOO�GLYLVLRQ���VWDJHV�RI�FHOO
GLYLVLRQ

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�PLVUHDG�WKH�TXHVWLRQ�DQG
WKRXJKW�WKDW�WKH\�QHHGHG�WR�JLYH�WKH�VWDJH
RI�GLYLVLRQ�RFFXUULQJ�DW�SRLQWV�$�DQG�%
UDWKHU�WKDQ�WKH�SURFHVVHV�RFFXUULQJ�DW�$
DQG�%��DQG�JDYH�WKH�UHVSRQVHV�RI
LQWHUSKDVH�DQG�WHORSKDVH���FHOO�GLYLVLRQ�
ZKLFK�JDLQHG�QR�FUHGLW�

E $��LQGHSHQGHQW�DVVRUWPHQW���UDQGRP
VHJUHJDWLRQ��RI��KRPRORJRXV�
FKURPRVRPHV���ELYDOHQWV�

$��LQ��PHWDSKDVH�,���PHLRVLV�,�

��PD[ $��$&&(37�5DQGRP�DVVRUWPHQW��
LQGHSHQGHQW�VHJUHJDWLRQ

$����$��'2�127�&5(',7�PHWDSKDVH��
PHLRVLV��,�DQG�,,
$����$��$&&(37�FRUUHFW�DQDSKDVH�VWDJH
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$��RI�FKURPDWLGV�LQ��PHWDSKDVH�,,���PHLRVLV
,,�

$���VR��KRPRORJRXV�FKURPRVRPHV��KDYH
GLIIHUHQW�DOOHOHV���FRPH�IURP�GLIIHUHQW
SDUHQWV�

$��SURGXFHV�ODUJH�QXPEHU�RI�DOOHOH
FRPELQDWLRQV�

&��FURVVLQJ�RYHU����IRUPDWLRQ�RI�
FKLDVPD�WD��
&��LQ��SURSKDVH�,���PHLRVLV�,��&���VR��
FKURPDWLGV�ZLOO�KDYH�QHZ�FRPELQDWLRQ�RI�
DOOHOHV�

&��DPRXQW�RI�YDULDWLRQ�GHSHQGV�RQ
GLVWDQFH�EHWZHHQ�FURVVRYHU�SRLQWV�

0��PXWDWLRQ�
0��FKDQJHV�WKH��'1$��QXFOHRWLGH��EDVH�
VHTXHQFH�

0��'1$�FKHFNV��GXULQJ�GXSOLFDWLRQ��GLG
QRW�UHFRJQLVH�GDPDJH�

0��LGHD�RI�GLIIHUHQFHV�LQ��QDPHG�
SURWHLQ�V��

1��QRQ�GLVMXQFWLRQ�

1��KRPRORJRXV�FKURPRVRPHV�GR�QRW
VHSDUDWH��LQ�PHWDSKDVH�,��

1��RQH��PRUH���OHVV��FKURPRVRPH�SUHVHQW�

)��UDQGRP��PDWLQJ���IXVLRQ�RI�JDPHWHV�
IHUWLOLVDWLRQ�
)��JDPHWHV�DUH�QRW�JHQHWLFDOO\�LGHQWLFDO�

)��SURGXFHV�ODUJH�QXPEHU�RI��DOOHOH�
FRPELQDWLRQV�

OLQNHG�WR�VHJUHJDWLRQ
$��PXVW�EH�LQ�FRQWH[W�RI�LQGHSHQGHQW
DVVRUWPHQW���UDQGRP�VHJUHJDWLRQ

$����$��'2�127�&5(',7�JHQHV
$��$&&(37�SDLUV�RI�FKURPRVRPHV��
PDWHUQDO�DQG�SDWHUQDO�FKURPRVRPHV��KDYH
GLIIHUHQW�DOOHOHV���FRPH�IURP�GLIIHUHQW
SDUHQWV

$��$&&(37�GLIIHUHQW�FRPELQDWLRQV�RI�
FKURPDWLGV���FKURPRVRPHV��LQ�JDPHWHV
&5(',7�ILJXUHV�H�J��IRU�KXPDQV����

SRVVLEOH�FRPELQDWLRQV

&��'2�127�&5(',7�EHWZHHQ�VLVWHU
FKURPDWLGV
&��'2�127�&5(',7�SURSKDVH���PHLRVLV��,
DQG�,,
&��PXVW�EH�LQ�FRQWH[W�RI�FURVVLQJ�RYHU
&��$&&(37�VKXIIOHV���VZDSV���H[FKDQJHV�
DOOHOHV�RQ�FKURPDWLGV
&��H�J��PRUH�YDULDWLRQ�WKH�IXUWKHU�DSDUW�WKH
FURVVRYHUV�RFFXU

ڕSDLUVڔ�)125*,��0
0��&5(',7�GHOHWLRQ����VXEVWLWXWLRQ��
DGGLWLRQ��RI��EDVH���QXFOHRWLGH
0��$&&(37�SURRI�UHDGLQJ�GLG�QRW
UHFRJQLVH�GDPDJH

0��H�J��FKDQJH�LQ��DPLQR�DFLG�VHTXHQFH��
SULPDU\�VWUXFWXUH

1��&5(',7�LQYHUVLRQ���WUDQVORFDWLRQ
�FKURPRVRPH�PXWDWLRQ�
1��&5(',7�GHVFULSWLRQ�RI�LQYHUVLRQ��
WUDQVORFDWLRQ

1��&5(',7�H[DPSOHV�RI�FKURPRVRPH
FKDQJHV�H�J��7ULVRP\���

)��$&&(37�JDPHWHV�DUH�JHQHWLFDOO\
GLIIHUHQW
)��'2�127�&5(',7�SURGXFH�ODUJH
QXPEHU�RI�JHQH�FRPELQDWLRQV
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4:&�
� $ZDUGHG�IRU�RQH�FKDQJH�DQG

FRQVHTXHQFH�RI�WKDW�FKDQJH

$ZDUG�LI�21(�RI�WKH�IROORZLQJ�KDV�EHHQ
DZDUGHG

PS�$��RU�$��RU�$��DQG�PS�$��RU�$�
25
PS�&��RU�&��DQG�PS�&��RU�&�
25
PS�0��RU�0��DQG�PS�0��RU�0�
25
PS�1��RU�1��DQG�PS�1�
25
PS�)��RU�)��DQG�PS�)�

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�GLVFULPLQDWHG�ZHOO�DFURVV�WKH
PDUN�UDQJH��ZLWK�PDQ\�FDQGLGDWHV�DEOH�WR
UHODWH�JHQHWLF�YDULDWLRQ�WR�WKH�VWDJHV�RI
PHLRVLV��:HDNHU�FDQGLGDWHV�PHUHO\�OLVWHG
WKH�HYHQWV�RI�HDFK�VWDJH�RI�PHLRVLV�
ZLWKRXW�OLQNLQJ�WKHP�WR�WKH�ZD\�LQ�ZKLFK
JHQHWLF�YDULDWLRQ�ZDV�DFKLHYHG��JDLQLQJ�QR
FUHGLW��&DQGLGDWHV�VKRXOG�EH�HQFRXUDJHG
WR�UHDG�WKH�TXHVWLRQ�DJDLQ�DIWHU�WKH\�KDYH
DQVZHUHG�LW�WR�FKHFN�WKH\�KDYH�IROORZHG
WKH�LQVWUXFWLRQV�FRUUHFWO\�
7KH�PRVW�FRPPRQ�UHVSRQVHV�VHHQ�WDONHG
DERXW�LQGHSHQGHQW�DVVRUWPHQW�RI
FKURPRVRPHV�LQ�PHWDSKDVH�,�DQG
FKURPDWLGV�LQ�PHWDSKDVH�,,�FURVVLQJ�RYHU
LQ�SURSKDVH�,��PXWDWLRQ�DQG�UDQGRP
IHUWLOLVDWLRQ��DOO�RI�ZKLFK�JDLQHG�FUHGLW�
+RZHYHU��VRPH�FDQGLGDWHV�FRQIXVHG�WKH
WHUPV�FKURPRVRPHV�DQG�FKURPDWLGV��IRU
H[DPSOH�WDONLQJ�DERXW�FURVVLQJ�RYHU
EHWZHHQ�VLVWHU�FKURPDWLGV��ZKLFK�ORVW�WKH
PDUNLQJ�SRLQW��2WKHU�FRPPRQ�HUURUV�ZHUH
D�ODFN�RI�DSSURSULDWH�GHWDLO��IRU�H[DPSOH
IHUWLOLVDWLRQ�UDWKHU�WKDQ�UDQGRP�IHUWLOLVDWLRQ�
GDXJKWHU�FHOOV�UDWKHU�WKDQ�JDPHWHV��ZKLFK
PHDQW�WKDW�WKH�PDUNLQJ�SRLQWV�)��DQG�)�
FRXOG�QRW�EH�DZDUGHG�
)HZ�FDQGLGDWHV�UHODWHG�WKH�SURFHVVHV
LQYROYHG�LQ�FUHDWLQJ�JHQHWLF�YDULDWLRQ�WR�WKH
FRQVHTXHQFHV�RI�WKDW�SURFHVV��L�H��WKH
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SURGXFWLRQ�RI�QHZ�FRPELQDWLRQV�RI�DOOHOHV
LQ�WKH�JDPHWHV��DQG�VR�IDLOHG�WR�JDLQ�WKH
4:&�PDUN�

7RWDO ��

�� � 0DUN�WKH�ILUVW�DQVZHU�LQ�HDFK�ER[��,I�DQ
DGGLWLRQDO�DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW
RU�FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU��WKHQ� ��
PDUNV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�JRW�IXOO�PDUNV�IRU�WKLV
TXHVWLRQ��+RZHYHU��VRPH�DQVZHUV�KDG
YDOXHV�VXFK�DV�����RU������LQGLFDWLQJ�WKDW
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