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�� $�VWXGHQW�WHVWHG�D�UDQJH�RI�VROXWLRQV�RI�NQRZQ�FRQFHQWUDWLRQV�RI�UHGXFLQJ�VXJDU�XVLQJ�%HQHGLFW
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�� 7KH�ZDOOV�RI�EORRG�YHVVHOV�FRQWDLQ�D�SRO\PHU�FDOOHG�FROODJHQ�
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��D�� $�WKLQ�OD\HU�FKURPDWRJUDSK\�SURFHGXUH�ZDV�FDUULHG�RXW�RQ�DQ�H[WUDFW�RI�OHDI�FHOOV�WKDW�FRQWDLQHG�FKORURSK\OO�DQG
RWKHU�SLJPHQWV�

/LTXLG�H[WUDFW�IURP�WKH�OHDI�FHOOV�ZDV�GULHG�WKRURXJKO\�
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VXVSHQGHG�LQ�RUJDQLF�VROYHQW�

)LJ�������VKRZV�WKH�UHVXOWV�RI�WKH�SURFHGXUH�

7DEOH������VKRZV�WKH�W\SLFDO�5I�YDOXHV�IRU�YDULRXV�SLJPHQWV�SUHVHQW�LQ�SODQWV�
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�� =LQF�LRQV�DUH�QHFHVVDU\�IRU�WKH�HQ]\PH�FDUERQLF�DQK\GUDVH�WR�ZRUN�
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��� $Q�XQNQRZQ�VROXWLRQ�RI�D�VLQJOH�VXJDU�ZDV�WHVWHG��7KH�UHVXOWV�ZHUH�UHFRUGHG�LQ�7DEOH�����
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��� 2QH�RI�WKH�PDLQ�IXQFWLRQV�RI�WKH�OLYHU�FHOOV�LV�WKH�IRUPDWLRQ�RI�XUHD�E\�WKH�RUQLWKLQH�F\FOH��DQ�RXWOLQH�RI�ZKLFK�LV
VKRZQ�LQ�)LJ�������
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6XJJHVW�WKH�PHWKRG�E\�ZKLFK�WKHVH�PROHFXOHV�PRYH�LQWR�DQG�RXW�RI�WKH�RUJDQHOOH�GXULQJ�WKH�F\FOH��*LYH
UHDVRQV�IRU�\RXU�FKRLFH�
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���D�� )ROORZLQJ�WKHLU�IRUPDWLRQ��DVVLPLODWHV�DUH�WUDQVSRUWHG�WKURXJKRXW�WKH�SODQW�E\�WUDQVORFDWLRQ�LQ�SKORHP�

3KORHP�VDS�PDLQO\�FRQVLVWV�RI�FDUERK\GUDWH�LQ�WKH�IRUP�RI�VXFURVH��EXW�DOVR�FRQWDLQV�RWKHU�VROXWHV�
�

�L� 6XJJHVW�ZK\�LW�LV�EHQHILFLDO�WR�WKH�SODQW�IRU�WKH�FDUERK\GUDWH�WR�EH�WUDQVIHUUHG�WKURXJKRXW�WKH�SODQW�LQ�WKH�IRUP
RI�VXFURVH�UDWKHU�WKDQ�DV�DQ�DOWHUQDWLYH�FDUERK\GUDWH�
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�LL� +RZ�LV�WUDQVSRUW�LQ�WKH�SKORHP�VLPLODU�WR�DQG�GLIIHUHQW�IURP�WUDQVSRUW�LQ�WKH�[\OHP"
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���E�� )LJ�������LV�D�GLDJUDP�RI�D�SRWDWR�SODQW��3RWDWRHV�DUH�WXEHUV�ZKLFK�DUH�XQGHUJURXQG�VWRUDJH�RUJDQV�

$FWLYHO\�JURZLQJ�WLVVXHV�KDYH�D�KLJK�GHPDQG�IRU�FDUERK\GUDWHV��7KLV�PHDQV�WKDW�D�ORW�RI�SKORHP�VDS�LV�GLUHFWHG
WR�WKHVH�WLVVXHV�DQG�UHTXLUHV�VXFURVH�WR�EH�XQORDGHG�LQ�ODUJH�DPRXQWV�

,Q�DQ�LQYHVWLJDWLRQ��SRWDWR�SODQWV�ZHUH�PRGLILHG�E\�KDYLQJ�D�JHQH�IRU�LQYHUWDVH�LQVHUWHG�LQWR�WKHLU�'1$�VR�WKDW�WKH
JHQH�IRU�LQYHUWDVH�ZRXOG�EH�H[SUHVVHG�LQ�WKH�WXEHUV��,QYHUWDVH�LV�UHVSRQVLEOH�IRU�FDWDO\VLQJ�WKH�K\GURO\VLV�RI�WKH
GLVDFFKDULGH�VXFURVH�

$�WULDO�H[SHULPHQW�ZDV�FDUULHG�RXW�WR�FRPSDUH�WKH�SURSHUWLHV�RI�WKH�PRGLILHG�SODQWV�ZLWK�WKRVH�WKDW�KDG�QRW�EHHQ
PRGLILHG��$IWHU�KDUYHVWLQJ��WKH�WXEHUV�RI�WKUHH�RI�HDFK�W\SH�RI�SODQW�ZHUH�FRPSDUHG��7KH�UHVXOWV�DUH�VKRZQ�LQ�
7DEOH������

0RGLILHG 1RW�PRGLILHG

0HDQ�QXPEHU�RI�WXEHUV�SHU�SODQW ��� ���

0HDQ�PDVV�SHU�WXEHU��J� ���� ����

0HDQ�VXFURVH�FRQFHQWUDWLRQ��PJ�Jڏ��WXEHU�PDVV� ��� ����

0HDQ�JOXFRVH�FRQFHQWUDWLRQ��PJ�Jڏ��WXEHU�PDVV� �����s���� ����s����

,QYHUWDVH�DFWLYLW\��DUELWUDU\�XQLWV� ���� �

7DEOH�����
�

�L� 1DPH�WKH�ERQG�WKDW�LV�K\GURO\VHG�E\�LQYHUWDVH�
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�LL� 7KH�SRWDWR�WXEHUV�FRQWDLQ�PRQRVDFFKDULGHV�

&RPSDUH�WKH�FRQFHQWUDWLRQ�RI�PRQRVDFFKDULGHV�LQ�WKH�PRGLILHG�WXEHUV�ZLWK�WKRVH�WKDW�ZHUH�QRW�PRGLILHG�

>�@

�LLL� ,Q�WKH�PRGLILHG�SODQWV��WKH�XQORDGLQJ�RI�VXFURVH�LV�LQFUHDVHG�LQ�WKH�WXEHUV�FRPSDUHG�ZLWK�WKRVH�WKDW�ZHUH�QRW
PRGLILHG�

7KH�WUDQVSRUW�RI�VXFURVH�WR�WKH�WXEHUV�ZDV�DOVR�LQFUHDVHG�LQ�WKH�PRGLILHG�SODQWV�

8VLQJ�WKH�GDWD�DQG�WKH�LQIRUPDWLRQ�JLYHQ��GHGXFH�D�SRVVLEOH�PHFKDQLVP�WR�DFFRXQW�IRU�WKH�LQFUHDVHG
XQORDGLQJ�DQG�WUDQVSRUW�RI�VXFURVH�LQ�WKH�PRGLILHG�SODQWV�

>�@

�LY� 7KH�WULDO�H[SHULPHQW�FRPSDUHG�WKH�SURSHUWLHV�RI�PRGLILHG�SRWDWR�SODQWV�ZLWK�WKRVH�WKDW�ZHUH�QRW�PRGLILHG�

$QDO\VH�WKH�GDWD�DQG�GUDZ�FRQFOXVLRQV�DERXW�WKH�\LHOG�RI�WKH�WXEHUV�RI�PRGLILHG�SODQWV�FRPSDUHG�ZLWK�WKRVH
WXEHUV�IURP�SODQWV�ZKLFK�KDG�QRW�EHHQ�PRGLILHG�
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��� $�VWXGHQW�PL[HG�DQ�XQNQRZQ�VXEVWDQFH�ZLWK�ZDWHU�DQG�HWKDQRO��$�ZKLWH�VXVSHQVLRQ�IRUPHG�LQ�WKH�WXEH�

:KLFK�RI�WKH�H[SODQDWLRQV��$�WR�'��LV�FRUUHFW"
� $ OLSLG�LV�SUHVHQW
� % QRQ�UHGXFLQJ�VXJDU�LV�SUHVHQW
� & SURWHLQ�LV�SUHVHQW
� ' UHGXFLQJ�VXJDU�LV�SUHVHQW

<RXU�DQVZHU����
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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�

)RXU�SLJPHQWV��$��%��&�DQG�'��ZHUH�H[WUDFWHG�IURP�D�+HOLDPSKRUD�SODQW��7KLQ�OD\HU�FKURPDWRJUDSK\��7/&��ZDV
FDUULHG�RXW�RQ�WKH�SLJPHQWV��7KH�UHVXOWV�RI�WKH�7/&�DUH�VKRZQ�LQ�)LJ�������

�L� 8VLQJ�)LJ��������ZKDW�FDQ�\RX�FRQFOXGH�DERXW�WKH�FRPSRVLWLRQ�RI�SLJPHQWV�$�WR�'"
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�LL� &DOFXODWH�WKH�5I�YDOXH�RI�SLJPHQW�%��*LYH�\RXU�DQVZHU�WR�WZR�VLJQLILFDQW�ILJXUHV�

6KRZ�\RXU�ZRUNLQJ�

$QVZHU� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��>�@
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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�
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���D�� 0LON�FRQWDLQV�ODFWRVH��/DFWRVH�FDQQRW�EH�DEVRUEHG�LQ�WKH�VPDOO�LQWHVWLQH��7KH�LQWHVWLQDO�FHOOV�RI�PDPPDOLDQ
LQIDQWV�SURGXFH�ODFWDVH��DQ�HQ]\PH�WKDW�VSOLWV�ODFWRVH�LQWR�JOXFRVH�DQG�JDODFWRVH��7KHVH�PRQRVDFFKDULGHV�FDQ
SDVV�LQWR�WKH�EORRG�

)LJ�������VKRZV�D�PROHFXOH�RI�WKH�GLVDFFKDULGH�ODFWRVH�DQG�WKH�SURGXFWV�RI�LWV�EUHDNGRZQ�LQ�GLJHVWLRQ�
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�L� 6XJJHVW�ZK\�JDODFWRVH�DQG�JOXFRVH�FDQQRW�SDVV�WKURXJK�WKH�SODVPD�PHPEUDQH�LQWR�LQWHVWLQDO�FHOOV�E\
VLPSOH�GLIIXVLRQ�WKURXJK�WKH�SKRVSKROLSLG�EL�OD\HU�
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IRRG��$OPRVW�DOO�DGXOW�PDPPDOV�DUH�XQDEOH�WR�GLJHVW�ODFWRVH��7KH\�DUH�VDLG�WR�EH�ODFWRVH�LQWROHUDQW��+XPDQV
DUH�DQ�H[FHSWLRQ�

0RVW�KXPDQV�KDYH�D�JHQHWLF�PXWDWLRQ�WKDW�SUHYHQWV�WKH�VKXWGRZQ�RI�ODFWDVH�SURGXFWLRQ�
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SHRSOH�

3ODQ�D�PHWKRG�WR�FRPSDUH�WKH�DPLQR�DFLGV�SUHVHQW�LQ�WKH�XULQH�RI�D�SHUVRQ�ZKR�KDV�EHHQ�IROORZLQJ�RQH�RI�WKHVH
GLHWV�ZLWK�WKDW�RI�D�SHUVRQ�ZKR�KDV�QRW�
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VOLJKWO\�EHWZHHQ�VSHFLHV�

)LJ������VKRZV�D�OODPD��D�UHODWLYH�RI�WKH�FDPHO��

/ODPDV�OLYH�DW�KLJK�DOWLWXGHV�DQG�FDPHOV�OLYH�DW�ORZ�DOWLWXGHV�
$W�KLJK�DOWLWXGHV�WKH�SDUWLDO�SUHVVXUH�RI�R[\JHQ�LV�ORZ�

/ODPD�DQG�FDPHO�KDHPRJORELQ�FRQVLVWV�RI���˞�VXEXQLWV�DQG���˟�VXEXQLWV�
(DFK�VXEXQLW�FRQWDLQV�D�KDHP�JURXS�DQG�LV�DEOH�WR�ELQG�WR�RQH�PROHFXOH�RI�R[\JHQ�

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


,Q�WKH�˟�VXEXQLWV��RQH�DPLQR�DFLG�SUHVHQW�LQ�FDPHO�KDHPRJORELQ�KDV�EHHQ�UHSODFHG�E\�D�GLIIHUHQW�DPLQR�DFLG
LQ�OODPD�KDHPRJORELQ�

)LJ������VKRZV�GLVVRFLDWLRQ�FXUYHV�IRU�OODPD�KDHPRJORELQ�DQG�FDPHO�KDHPRJORELQ�
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�L� 6WDWH�WKH�SDUWLDO�SUHVVXUH�RI�R[\JHQ�WKDW�UHVXOWV�LQ�D�VDWXUDWLRQ�RI�����LQ�OODPD�KDHPRJORELQ�
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�LL� ([SODLQ�ZK\�LW�LV�LPSRUWDQW�IRU�WKH�VXUYLYDO�RI�WKH�OODPD�WKDW�WKH�OODPD�KDHPRJORELQ�GLVVRFLDWLRQ�FXUYH�LV�WR�WKH
OHIW�RI�WKH�FDPHO�KDHPRJORELQ�GLVVRFLDWLRQ�FXUYH�

>�@

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


���F�� &ROODJHQ�LV�D�ILEURXV�SURWHLQ�
6WDWH�WKUHH�SURSHUWLHV�RI�D�ILEURXV�SURWHLQ�WKDW�DUH�GLIIHUHQW�IURP�WKRVH�RI�D�JOREXODU�SURWHLQ�
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���D�� 7ULJO\FHULGHV��SKRVSKROLSLGV�DQG�SURWHLQV�DUH�LPSRUWDQW�ELRORJLFDO�PROHFXOHV�

7ULJO\FHULGHV�DUH�IRXQG�LQ�D�YDULHW\�RI�IRRGV��VXFK�DV�PLON��DQG�DUH�DQ�LPSRUWDQW�SDUW�RI�D�KXPDQ�GLHW�
7KH\�DUH�GLJHVWHG�DQG�DEVRUEHG�LQ�WKH�VPDOO�LQWHVWLQH��%LOH�VDOWV�SUHVHQW�LQ�WKH�VPDOO�LQWHVWLQH�VSHHG�XS�WKH
GLJHVWLRQ�RI�WULJO\FHULGHV�

$Q�LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�LQWR�WKH�EUHDNGRZQ�RI�WULJO\FHULGHV�LQ�PLON�XVLQJ�WKH�HQ]\PH�OLSDVH�

7XEH�$�FRQWDLQHG�D�VROXWLRQ�RI�ELOH�VDOWV�
7XEH�%�FRQWDLQHG�DQ�HTXLYDOHQW�YROXPH�RI�ZDWHU�

%RWK�WXEHV�DOVR�FRQWDLQHG��

IXOO�IDW�PLON
SKHQROSKWKDOHLQ�LQGLFDWRU
VRGLXP�FDUERQDWH�VROXWLRQ��WR�HQVXUH�DQ�DONDOLQH�S+�WR�VWDUW�ZLWK��

3KHQRSKWKDOHLQ�LV�DQ�LQGLFDWRU�WKDW�LV�SLQN�LQ�DONDOLQH�VROXWLRQV��:KHQ�WKH�S+�GURSV�EHORZ�����WKH�LQGLFDWRU�WXUQV
FRORXUOHVV�

/LSDVH�VROXWLRQ�ZDV�DGGHG�ODVW�DQG�LPPHGLDWHO\�DIWHU�WKLV�WKH�WXEHV�ZHUH�PL[HG�WKRURXJKO\�

$IWHU�PL[LQJ��WKH�VROXWLRQV�ZHUH�SLQN��7KH�WXEHV�ZHUH�WKHQ�NHSW�LQ�D�ZDWHU�EDWK�DW���¡&�DQG�WKH�WLPH�WDNHQ�IRU�WKH
VROXWLRQV�WR�WXUQ�IURP�SLQN�WR�ZKLWH�ZDV�UHFRUGHG�XVLQJ�D�VWRSZDWFK�

7KH�H[SHULPHQW�ZDV�UHSOLFDWHG�WKUHH�WLPHV�DQG�WKH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

7LPH�IRU�SLQN�FRORXU�WR�GLVDSSHDU��V�

7XEH 5HSOLFDWH�� 5HSOLFDWH�� 5HSOLFDWH�� 0HDQ 6WDQGDUG
GHYLDWLRQ

$��ELOH�VDOWV� ��� ��� ��� ����� ����

%��ZDWHU� ��� ��� ��� �����

7DEOH����
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�L� 8VH�WKH�IRUPXOD�WR�FDOFXODWH�WKH�VWDQGDUG�GHYLDWLRQ�IRU�7XEH�%�

:KHUH�
��[�LV�WKH�YDOXHV�PHDVXUHG
�LV�WKH�PHDQ

��Q�LV�WKH�QXPEHU�RI�UHSOLFDWHV

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

�LL� 6WDQGDUG�GHYLDWLRQ�LV�D�PHDVXUH�RI�WKH�VSUHDG�RI�UHVXOWV�

$OO�VLJQLILFDQW�YDULDEOHV�ZHUH�FRQWUROOHG�GXULQJ�WKH�LQYHVWLJDWLRQ�

,GHQWLI\�D�OLPLWDWLRQ�WR�WKH�H[SHULPHQWDO�SURFHGXUH�WKDW�FDXVHG�D�KLJK�VWDQGDUG�GHYLDWLRQ�DQG�VXJJHVW�DQ
LPSURYHPHQW�WR�WKH�PHWKRG�WKDW�FRXOG�UHGXFH�WKLV�VSUHDG�RI�UHVXOWV�

/LPLWDWLRQ

,PSURYHPHQW
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���F�� 7ULJO\FHULGHV�FRQWDLQ�WKUHH�HOHPHQWV�
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�L� 0�DQG�1�DUH�IRUPXODH�IRU�WZR�PDFURPROHFXOHV�

:KLFK�RI�WKH�IRUPXODH��0�RU�1��FRUUHVSRQGV�WR�D�WULJO\FHULGH"
([SODLQ�\RXU�DQVZHU�

)RUPXOD�B�B�B�B�B�

%HFDXVH
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SKRVSKDWH�JURXS�
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��� :KLFK�RI�WKH�URZV��$�WR�'��FRUUHFWO\�GHVFULEHV�WKH�SURSHUWLHV�RI�WKH�QDPHG�SURWHLQV"

5RZ &ROODJHQ ,QVXOLQ (ODVWLQ +DHPRJORELQ

$ ILEURXV�SURWHLQ�ZKLFK�LV
IOH[LEOH�EXW�GRHV�QRW

VWUHWFK

JOREXODU�SURWHLQ�ZLWK
VSHFLILF��IL[HG�VKDSH

ILEURXV�SURWHLQ�ZKLFK
UHFRLOV�DIWHU�EHLQJ

GHIRUPHG

JOREXODU�SURWHLQ�ZKLFK
FDQQRW�FKDQJH�VKDSH

% ILEURXV�SURWHLQ�ZKLFK�LV
IOH[LEOH�EXW�GRHV�QRW

VWUHWFK

JOREXODU�SURWHLQ�ZLWK
VSHFLILF��IL[HG�VKDSH
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UHFRLOV�DIWHU�EHLQJ

GHIRUPHG

JOREXODU�SURWHLQ�ZKLFK
FDQ�FKDQJH�VKDSH

& ILEURXV�SURWHLQ�ZKLFK
UHFRLOV�DIWHU�EHLQJ

GHIRUPHG

JOREXODU�SURWHLQ�ZLWK
VSHFLILF��IL[HG�VKDSH

ILEURXV�SURWHLQ�ZKLFK�LV
IOH[LEOH�EXW�GRHV�QRW

VWUHWFK

JOREXODU�SURWHLQ�ZKLFK
FDQ�FKDQJH�VKDSH

' ILEURXV�SURWHLQ�ZKLFK�LV
IOH[LEOH�EXW�GRHV�QRW

VWUHWFK

JOREXODU�SURWHLQ�ZKLFK
FDQ�FKDQJH�VKDSH
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��� :DWHU�KDV�PDQ\�LPSRUWDQW�UROHV�LQ�OLYLQJ�RUJDQLVPV�
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�L� 6WDWH�WKH�QDPH�RI�WKH�ERQG�WKDW�KROGV�ZDWHU�PROHFXOHV�WRJHWKHU�
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�LL� '1$�LV�RQH�RI�PDQ\�VXEVWDQFHV�ZKLFK�ZLOO�GLVVROYH�LQ�ZDWHU��([SODLQ�ZK\�ZDWHU�LV�D�JRRG�VROYHQW�
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�LLL� $�VWXGHQW�VWXGLHG�WKH�SDFN�RIڔ�SODQW�IRRGڕ�VXSSOLHG�ZLWK�VRPH�FXW�IORZHUV��7KH�OLVW�RI�LRQV�LQFOXGHG�K\GURJHQ
DQG�VRGLXP�

6XJJHVW�ZKDW�UROHV�WKHVH�PD\�SOD\�LQ�KHOSLQJ�WKH�FXW�IORZHUV�WR�ODVW�ORQJHU�

K\GURJHQ

VRGLXP
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���D�� %RWXOLVP�LV�D�FRQGLWLRQ�UHVXOWLQJ�IURP�WKH�DFWLRQ�RI�ERWXOLQXP�WR[LQ��7KH�PDLQ�V\PSWRP�RI�ERWXOLVP�LV�VNHOHWDO
PXVFOH�ZHDNQHVV��ZKLFK�FDQ�EH�IDWDO�

�

�L� %RWXOLQXP�WR[LQ�LV�SURGXFHG�E\�WKH�DQDHURELF�EDFWHULXP�&ORVWULGLXP�ERWXOLQXP�

:KDW�LQIRUPDWLRQ�GRHV�WKH�ZRUG�ಪDQDHURELFಫ�VXJJHVW�DERXW�WKH�EDFWHULXP"
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�LL� 7KH�WR[LQ�LV�LQLWLDOO\�SURGXFHG�DV�D�ODUJH�VLQJOH�SRO\SHSWLGH�WKDW�KDV�ORZ�SRWHQF\�
$IWHU�WKH�WR[LQ�KDV�EHHQ�DFWHG�XSRQ�E\�D�SURWHDVH��WZR�FKDLQV�DUH�SURGXFHG�ZKLFK�UHPDLQ�FRQQHFWHG�E\�D
GLVXOILGH�ERQG��,Q�WKLV�IRUP�LW�LV�IDU�PRUH�WR[LF�

'HVFULEH�WKH�DFWLRQ�RI�WKH�SURWHDVH�ZKHQ�LW�DFWV�RQ�WKH�WR[LQ�
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���E�� $�PRXVH�DVVD\��XVLQJ����PLFH��ZDV�XVHG�WR�GHWHUPLQH�WKH�PHGLDQ�OHWKDO�GRVH�RI�WKH�WKH�WR[LQ��
�

�L� 6XJJHVW�ZKDW�LV�PHDQW�E\�WKH�WHUP�PHGLDQ�OHWKDO�GRVH�
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�LL� 7KH�PHGLDQ�OHWKDO�GRVH�RI�WKH�WR[LQ�LV�LQ�WKH�UDQJH�RI���ಥ����QJ�NJ෹��ERG\�PDVV��GHSHQGLQJ�RQ�WKH�WR[LQ�W\SH
DQG�WKH�PHWKRG�RI�LQWURGXFWLRQ�LQWR�WKH�ERG\�

&DOFXODWH�WKH�SUREDEOH�OHWKDO�GRVH�RI�WKH�OHDVW�WR[LF�ERWXOLQXP�WR[LQ�IRU�DQ�LQGLYLGXDO�ZLWK�D�ERG\�PDVV�RI���
NJ�

6KRZ�\RXU�ZRUNLQJ�DQG�JLYH�\RXU�DQVZHU�LQ�˩J�

$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��˩J�>�@

�LLL� 7KH�WR[LQ�DFWV�SULPDULO\�DW�WKH�FKROLQHUJLF�QHUYH�WHUPLQDOV�RI�VWLPXODWRU\�PRWRU�QHXURQHV��3DUW�RI�WKH�PROHFXOH

ELQGV�LUUHYHUVLEO\�WR�VSHFLILF�UHFHSWRUV�RQ�WKH�SUHV\QDSWLF�PHPEUDQH��7KH�WR[LQಥUHFHSWRU�FRPSOH[�LV�WKHQ
WDNHQ�LQWR�WKH�F\WRSODVP�RI�WKH�QHXURQH�ZKHUH�WKH�GLVXOILGH�ERQG�LV�EURNHQ��UHOHDVLQJ�WKH�VHFWLRQ�RI�WKH
PROHFXOH�ZKLFK�DFWV�WR�EORFN�WKH�UHOHDVH�RI�WKH�QHXURWUDQVPLWWHU�

([SODLQ�ZK\�ERWXOLVP�FDQ�EH�IDWDO�
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��� &DUERK\GUDWHV��VXFK�DV�VWDUFK��DUH�PDGH�IURP�PRQRVDFFKDULGHV�MRLQHG�WRJHWKHU�

:KLFK�RI�WKH�ERQGV��$�WR�'��MRLQV�PRQRVDFFKDULGHV�WRJHWKHU"

�

$ HVWHU
% JO\FRVLGLF
& SHSWLGH
' SKRVSKRGLHVWHU

<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��
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��� $�VWXGHQW�LQYHVWLJDWHV�VRPH�VROXWLRQV��;��<�DQG�=��XVLQJ�SDSHU�FKURPDWRJUDSK\�
7KH�UHVXOWV�DUH�VKRZQ�EHORZ�

:KLFK�RI�WKH�IROORZLQJ�RSWLRQV��$�WR�'��LV�WKH�5I�YDOXH�RI�="
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<RXU�DQVZHU����

>�@
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��� $�'1$�PROHFXOH�FRQWDLQV�SRO\QXFOHRWLGH�VWUDQGV�

�

�L� ,QGLYLGXDO�QXFOHRWLGHV�DUH�MRLQHG�WRJHWKHU�WR�PDNH�D�SRO\QXFOHRWLGH�VWUDQG�

:KDW�W\SH�RI�FKHPLFDO�UHDFWLRQ�WDNHV�SODFH�ZKHQ�WZR�QXFOHRWLGHV�LQ�D�VLQJOH�SRO\QXFOHRWLGH�VWUDQG�DUH�MRLQHG
WRJHWKHU"

>�@

�LL� 1DPH�WKH�FKHPLFDO�UHOHDVHG�ZKHQ�WKH�ERQG�LV�IRUPHG�EHWZHHQ�WKH�WZR�QXFOHRWLGHV�

>�@

�LLL� $�'1$�PROHFXOH�FRQWDLQV�WZR�SRO\QXFOHRWLGH�FKDLQV�

'HVFULEH�KRZ�WKHVH�WZR�FKDLQV�DUH�KHOG�WRJHWKHU�

>�@
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��� 3RO\PHUV�DUH�LPSRUWDQW�PROHFXOHV�WKDW�KDYH�VWUXFWXUDO�DQG�IXQFWLRQDO�UROHV�LQ�RUJDQLVPV�

&KLWLQ�LV�D�SRO\PHU�WKDW�LV�IRXQG�LQ�LQVHFWV��ZKHUH�LW�IRUPV�D�PDMRU�SDUW�RI�WKH�VWUXFWXUH�RI�WKH�H[RVNHOHWRQ�

&KLWLQ�LV�D�PDFURPROHFXOH�WKDW�LV�VLPLODU�WR�D�SRO\VDFFKDULGH�
&KLWLQ�LV�FRPSRVHG�RI�PROHFXOHV�RI�1�DFHW\OJOXFRVDPLQH��WKH�VWUXFWXUH�RI�ZKLFK�LV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

7KH�PRQRPHUV�RI�1�DFHW\OJOXFRVDPLQH�MRLQ�E\��ಥ��JO\FRVLGLF�ERQGV�WR�IRUP�WKH�FKLWLQ�PROHFXOH�

�L� +RZ�GRHV�WKH�FRPSRVLWLRQ�RI�1�DFHW\OJOXFRVDPLQH�GLIIHU�IURP�WKH�FRPSRVLWLRQ�RI�D�PRQRVDFFKDULGH�VXJDU"

>�@

�LL� :KLFK�PRQRVDFFKDULGH�VXJDU�GRHV�1�DFHW\OJOXFRVDPLQH�PRVW�FORVHO\�UHVHPEOH"

>�@

�LLL� 8VLQJ�\RXU�NQRZOHGJH�RI�WKH�IRUPDWLRQ�RI�VWUXFWXUDO�SRO\VDFFKDULGHV��GHVFULEH�WKH�IRUPDWLRQ�RI�WKH�FKLWLQ
PROHFXOH�IURP�LWV�PRQRPHU�DQG�SUHGLFW�LWV�VWUXFWXUH�
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>�@
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���D�� /LSDVH�LV�DQ�HQ]\PH�WKDW�FDWDO\VHV�WKH�EUHDNGRZQ�RI�OLSLGV�

$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�

>�@
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�LLL� ,GHQWLI\�RQH�YDULDEOH��RWKHU�WKDQ�S+��WKDW�KDV�QRW�EHHQ�FRQWUROOHG�LQ�WKLV�SURFHGXUH�

>�@

�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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���E�� 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�� ,Q�FHOOV��JOXFRVH�FDQ�H[LVW�DV�˞�JOXFRVH�RU�DV�˟�JOXFRVH�

)LJ������7KH�ILJXUH�UHSUHVHQWV�WKH�VWUXFWXUDO�IRUPXOD�RI�D�PROHFXOH�RI�˞�JOXFRVH�

)LJ�����

�L� )LJ������,Q���VRPH�DWRPV�RU�JURXSV�KDYH�EHHQ�UHSODFHG�E\�WKH�OHWWHUV�;��<�DQG�=�

,GHQWLI\�WKH�FRUUHFW�DWRP�RU�JURXS�WKDW�KDV�EHHQ�UHSODFHG�E\�HDFK�OHWWHU�

;

<

=

>�@

�LL� 'HVFULEH�KRZ�WKH�VWUXFWXUH�GUDZQ�LQ�)LJ������DERYH�ZRXOG�EH�GLIIHUHQW�LI�LW�UHSUHVHQWHG�D�PROHFXOH�RI�˟
�JOXFRVH�
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>�@

�LLL� 7ZR�˞�JOXFRVH�PROHFXOHV�FDQ�EH�MRLQHG�WR�IRUP�D�GLVDFFKDULGH�PROHFXOH�

6WDWH�WKH�SUHFLVH�QDPH�RI�WKH�FRYDOHQW�ERQG�WKDW�IRUPV�EHWZHHQ�WKH�WZR�JOXFRVH�PROHFXOHV�DQG�WKH�QDPH�RI
WKH�GLVDFFKDULGH�WKDW�LV�IRUPHG�

ERQG�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

GLVDFFKDULGH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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�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


���E�� *OXFRVH��JO\FRJHQ�DQG�DP\ORVH�DUH�FDUERK\GUDWHV�

*O\FRJHQ�DQG�DP\ORVH�DUH�XVHG�IRU�HQHUJ\�VWRUDJH�
*O\FRJHQ�LV�IRXQG�LQ�DQLPDOV�
$P\ORVH�LV�IRXQG�LQ�SODQWV�

'HVFULEH�KRZ�WKH�VWUXFWXUH�RI�JO\FRJHQ�DOORZV�LW�WR�SHUIRUP�LWV�IXQFWLRQ�DQG�H[SODLQ�WKH�DGYDQWDJH�WR�DQLPDOV�RI
XVLQJ�JO\FRJHQ�DV�DQ�HQHUJ\�VWRUH�

,Q�\RXU�DQVZHU�\RX�VKRXOG�PDNH�FOHDU�WKH�OLQNV�EHWZHHQ�VWUXFWXUH�DQG�IXQFWLRQ�

>�@
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���F�� &RPSOHWH�WKH�IROORZLQJ�VWDWHPHQWV�DERXW�SURWHLQV�XVLQJ�WKH�PRVW�DSSURSULDWH�WHUPV�

7KH�VHFRQGDU\�VWUXFWXUH�RI�D�SURWHLQ�PD\�FRQWDLQ�PDQ\�UHJLRQV�IROGHG�LQ�]LJ�]DJ�SDWWHUQV�NQRZQ�DV�B�B�B�B�B�B
B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

7KH�VHFRQGDU\�VWUXFWXUH�RI�D�SURWHLQ�LV�GHWHUPLQHG�E\�WKH�DUUDQJHPHQW�RI�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
ERQGV��ZKLFK�VWDELOLVH�WKH�VWUXFWXUH�

7KH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��VWUXFWXUH�RI�FROODJHQ�LV�GHVFULEHG�DV�D�OHIW�KDQGHG�KHOL[�EHFDXVH�RI�WKH
GLUHFWLRQ�LQ�ZKLFK�WKH�SRO\SHSWLGH�WZLVWV�

3RO\SHSWLGHV�NQRZQ�DV�DOSKD��˞��DQG�EHWD��˟��B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��IRUP�SDUW�RI�WKH�B�B�B�B�B�B�B�B�B�B�B�B
B�B�B�B�B�B�B��VWUXFWXUH�RI�KDHPRJORELQ�

>�@
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��� 7KLV�ILJXUH�UHSUHVHQWV�DQ�LQIOXHQ]D�YLUXV��9DULRXV�SURWHLQ�DQWLJHQV�DUH�DWWDFKHG�WR�WKH�RXWHU�VXUIDFH�RI�WKH�YLUXV�

:KHQ�D�YLUXV�LQIHFWV�D�KXPDQ�KRVW��LW�FDXVHV�WKH�KRVW
V�FHOOV�WR�SURGXFH�PDQ\�QHZ�FRSLHV�RI�WKH�YLUXV�
�

�L� 7KH�LQIOXHQ]D�YDFFLQDWLRQ�PXVW�EH�JLYHQ�HDFK�\HDU�EHFDXVH�WKHUH�DUH�IUHTXHQW�PXWDWLRQV�LQ�WKH�51$�RI�WKH
YLUXV�

7KH�DQWLJHQV�RQ�WKH�VXUIDFH�RI�WKH�YLUXV�DUH�PDGH�RI�SURWHLQ�

7KH�YLUXV�XVHV�WKH�RUJDQHOOHV�DQG�HQ]\PHV�LQ�WKH�KRVW
V�FHOOV�WR�SURGXFH�QHZ�FRSLHV�RI�LWVHOI�

6XJJHVW�WKH�UROH�RI�WKH�YLUDO�51$�LQ�WKH�SURGXFWLRQ�RI�YLUDO�SURWHLQV�

>�@

�LL� ([SODLQ�ZK\�D�PXWDWLRQ�LQ�WKH�YLUDO�51$�OHDGV�WR�D�FKDQJH�LQ�WKH���'�VKDSH�RI�WKH�SURWHLQ�DQWLJHQV�
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>�@

�LLL� 7KH�KHDG�WHDFKHU�RI�D�VFKRRO�GHFLGHG�WR�RIIHU�WHDFKHUV�IUHH�LQIOXHQ]D�YDFFLQDWLRQV�HYHU\�\HDU�

6XJJHVW�ZK\�WKH�KHDG�WHDFKHU�WKRXJKW�WKLV�ZRXOG�EH�D�JRRG�XVH�RI�WKH�VFKRRO
V�PRQH\�

>�@

��� (Q]\PHV�DUH�LPSRUWDQW�PROHFXOHV�LQ�OLYLQJ�RUJDQLVPV�

�

�L� $�VWXGHQW�GHFLGHG�WR�XVH�WKH�ELXUHW�WHVW�WR�GHWHFW�WKH�SUHVHQFH�RI�HQ]\PH�LQ�D�VROXWLRQ�

2XWOLQH�WKH�SURFHGXUH�WKH�VWXGHQW�VKRXOG�IROORZ�LQ�RUGHU�WR�GHWHFW�WKH�SUHVHQFH�RI�HQ]\PH�LQ�D�VROXWLRQ�XVLQJ
WKH�ELXUHW�WHVW�

>�@

�LL� 6WDWH�ZK\�WKH�VWUXFWXUH�RI�HQ]\PH�PROHFXOHV�DOORZV�WKHP�WR�EH�GHWHFWHG�LQ�VROXWLRQ�XVLQJ�WKH�ELXUHW�WHVW�

>�@
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���

7KH�5�JURXS�LQ�WKH�DPLQR�DFLG�DODQLQH�LV�&+��

'HVFULEH�WKH�VWUXFWXUH�RI�WKH�DPLQR�DFLG�DODQLQH�

>�@

��� 7KLV�TXHVWLRQ�LV�DERXW�JHQHWLF�FRQWURO�DQG�VHOHFWLYH�EUHHGLQJ�

)LOO�WKH�JDSV�LQ�WKH�IROORZLQJ�SDVVDJH�XVLQJ�WKH�PRVW�DSSURSULDWH�WHUP��0XFK�RI�WKH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
LQ�FHOOV�FRQWDLQV�VHTXHQFHV�FDOOHG�JHQHV�

0DQ\�JHQHV�FRGH�IRU�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��WKDW�IROG�WR�PDNH�HQ]\PHV��2IWHQ��HQ]\PHV�DUH�NHSW�LQ�DQ
LQDFWLYH�IRUP�XQWLO�QHHGHG��7KHVH�HQ]\PHV�PD\�WKHQ�EH�DFWLYDWHG�E\�F$03��ZKLFK�LQYROYHV�FKDQJHV�LQ�WKHLU�B�B�B
B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

>�@
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��� 3HSVLQ�LV�DQ�HQ]\PH�WKDW�GLJHVWV�SURWHLQ�IRRGV�LQ�WKH�PDPPDOLDQ�VWRPDFK�

3URWHLQ�PROHFXOHV�DUH�PDGH�IURP�FKDLQV�RI�DPLQR�DFLGV��
�

�L� 1DPH�WKH�FRYDOHQW�ERQG�EHWZHHQ�WZR�DGMDFHQW�DPLQR�DFLGV�LQ�D�FKDLQ�RI�DPLQR�DFLGV�

>�@

�LL� 1DPH�WKH�W\SH�RI�UHDFWLRQ�LQYROYHG�LQ�EUHDNLQJ�WKLV�ERQG�DQG�GHVFULEH�ZKDW�KDSSHQV�LQ�WKLV�UHDFWLRQ�

>�@
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��� (U\WKURF\WHV�FRQWDLQ�KDHPRJORELQ��ZKLFK�LV�D�JOREXODU�SURWHLQ�

%ORRG�YHVVHO�ZDOOV�FRQWDLQ�FROODJHQ��ZKLFK�LV�D�ILEURXV�SURWHLQ�

'HVFULEH�WKH�GLIIHUHQFHV�EHWZHHQ�JOREXODU�DQG�ILEURXV�SURWHLQV�XVLQJ�KDHPRJORELQ�DQG�FROODJHQ�DV�H[DPSOHV�

,Q�\RXU�DQVZHU�\RX�VKRXOG�UHIHU�WR�FROODJHQ�DQG�KDHPRJORELQ�

>�@
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���D�� /LSLGV�DUH�D�JURXS�RI�IDWW\�RU�ZD[\�FRPSRXQGV�

7ULJO\FHULGH��SKRVSKROLSLG�DQG�FKROHVWHURO�DUH�H[DPSOHV�RI�OLSLG�FRPSRXQGV�WKDW�DUH�LPSRUWDQW�LQ�OLYLQJ
RUJDQLVPV�

7DEOH�����OLVWV�D�QXPEHU�RI�VWDWHPHQWV�WKDW�FRXOG�DSSO\�WR�WKHVH�FRPSRXQGV�

&RPSOHWH�WKH�WDEOH�E\�LQGLFDWLQJ�ZLWK�D�WLFN��Ⴋ��ZKLFK�RI�WKH�FRPSRXQGV�DSSOLHV�WR�HDFK�VWDWHPHQW�

<RX�PD\�XVH�PRUH�WKDQ�RQH�WLFN�LQ�D�URZ�

6WDWHPHQW 7ULJO\FHULGH 3KRVSKROLSLG &KROHVWHURO

&RQWDLQV�RQO\�WKH�HOHPHQWV�FDUERQ�
K\GURJHQ�DQG�R[\JHQ

,QVROXEOH�LQ�ZDWHU

&RQWDLQV�JO\FHURO

&RQWDLQV�HVWHU�ERQGV

,PSRUWDQW�LQ�PHPEUDQH�VWUXFWXUH

&RQWDLQV�IDWW\�DFLGV

7DEOH����

>�@
���E�� 'HVFULEH�KRZ�WR�GR�WKH�HPXOVLRQ�WHVW�IRU�OLSLGV�DQG�KRZ�D�SRVLWLYH�UHVXOW�ZRXOG�EH�LGHQWLILHG��

>�@
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���F�� /LSLGV�IRUP�DQ�HVVHQWLDO�SDUW�RI�D�EDODQFHG�GLHW��6RPH�IRRG��VXFK�DV�P\FRSURWHLQ��LV�SURGXFHG�E\
PLFURRUJDQLVPV�

+RZ�PLJKW�WKH�OLSLG�FRQWHQW�RI�P\FRSURWHLQ�GLIIHU�IURP�IRRG�WKDW�FRPHV�IURP�DQLPDOV"

>�@
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��� &HOOXORVH�LV�D�SRO\VDFFKDULGH�WKDW�LV�SUHVHQW�LQ�VRPH�OLYLQJ�RUJDQLVPV�

�

�L� &RPSOHWH�WKH�IROORZLQJ�WDEOH�WR�VKRZ�WKUHH�RWKHU�GLIIHUHQFHV�LQ�WKH�VWUXFWXUHV�RI�VWDUFK��DP\ORVH��DQG
FHOOXORVH�PROHFXOHV�

$P\ORVH &HOOXORVH

coiled no coiling

>�@

�LL� :KLFK�SURSHUWLHV�RI�FHOOXORVH�PDNH�LW�VXLWDEOH�IRU�IRUPLQJ�FHOO�ZDOOV"

>�@
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���D�� 3URWHLQV�DUH�LPSRUWDQW�ELRORJLFDO�PROHFXOHV�

3URWHLQ�VWUXFWXUH�FDQ�EH�UHSUHVHQWHG�DW�IRXU�OHYHOV��SULPDU\��VHFRQGDU\��WHUWLDU\�DQG�TXDWHUQDU\�

%HORZ�LV�D�VHW�RI�IHDWXUHV�WKDW�PD\�EH�XVHG�ZKHQ�GHVFULELQJ�WKH�VWUXFWXUH�RI�D�SURWHLQ�VXFK�DV�KDHPRJORELQ�

)HDWXUHV /HWWHU

K\GURJHQ�ERQGV $

SHSWLGH�ERQGV %

˞�DQG�˟�VXEXQLWV &

WKH�VHTXHQFH�RI�DPLQR�DFLGV '

WKH�LQLWLDO�IROGLQJ�RI�WKH�SRO\SHSWLGH�FKDLQ (

WKH�RYHUDOO��'�VKDSH )

LRQLF�ERQGV *

�

�L� 6HOHFW�WKH�OHWWHUV�RI�WKH�IHDWXUHV�WKDW�GHVFULEH�WKH�SULPDU\�OHYHO�RI�SURWHLQ�VWUXFWXUH�

>�@

�LL� 6HOHFW�WKH�OHWWHU�RU�OHWWHUV�RI�WKH�IHDWXUH�V��IRXQG�LQ�WKH�VHFRQGDU\�OHYHO�RI�SURWHLQ�VWUXFWXUH�WKDW�DUH�QRW
SUHVHQW�LQ�WKH�SULPDU\�VWUXFWXUH�

>�@

�LLL� 6HOHFW�WKH�OHWWHU�RU�OHWWHUV�RI�WKH�IHDWXUH�V��WKDW�DUH�IRXQG�LQ�WKH�WHUWLDU\�OHYHO�RI�SURWHLQ�VWUXFWXUH�WKDW�DUH�QRW
SUHVHQW�LQ�WKH�SULPDU\�DQG�VHFRQGDU\�VWUXFWXUHV�

>�@

�LY� 6HOHFW�WKH�OHWWHU�RU�OHWWHUV�RI�WKH�IHDWXUH�V��IRXQG�RQO\�LQ�WKH�TXDWHUQDU\�OHYHO�RI�SURWHLQ�VWUXFWXUH�

>�@
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���E�� +\GURJHQ�ERQGV�DOVR�IRUP�EHWZHHQ�ZDWHU�PROHFXOHV��
�

�L� 'HVFULEH�WKH�IRUPDWLRQ�RI�D�K\GURJHQ�ERQG�EHWZHHQ�WZR�PROHFXOHV�RI�ZDWHU�DQG�H[SODLQ�ZK\�ZDWHU�FDQ�IRUP
WKHVH�ERQGV�

>�@

�LL� +\GURJHQ�ERQGV�DOORZ�ZDWHU�WR�DFW�DV�D�VROYHQW�

:K\�LV�WKH�DELOLW\�RI�ZDWHU�WR�DFW�DV�D�VROYHQW�LPSRUWDQW�IRU�WKH�VXUYLYDO�RI�RUJDQLVPV"

>�@
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��� :KLFK�RI�WKH�SURFHVVHV��$�WR�'��GHVFULEHV�WKH�IRUPDWLRQ�RI�FHOOXORVH"

$ FRQGHQVDWLRQ�SRO\PHULVDWLRQ�RI�DPLQR�DFLG�PROHFXOHV
% FRQGHQVDWLRQ�SRO\PHULVDWLRQ�RI�̫�JOXFRVH�PROHFXOHV
& K\GURO\VLV�SRO\PHULVDWLRQ�RI�̪�JOXFRVH�PROHFXOHV
' K\GURO\VLV�SRO\PHULVDWLRQ�RI�GHR[\ULERVH�PROHFXOHV

<RXU�DQVZHU���

>�@
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��� :KLFK�RI�WKH�PROHFXOHV��$�WR�'��LV�D�SHQWRVH�VXJDU"

<RXU�DQVZHU���

>�@

��� 5RRW�YHJHWDEOHV�UHTXLUH�VXOIDWH�LRQV��62�
����LQ�RUGHU�WR�JURZ�WR�D�QRUPDO�VL]H��7KH�SODQW�XVHV�WKH�VXOIXU�DWRPV�WR

V\QWKHVLVH�ELRORJLFDO�PROHFXOHV�GXULQJ�JURZWK�

6XOIXU�DWRPV�DUH�UHTXLUHG�IRU�WKH�V\QWKHVLV�RI�ZKLFK�W\SH�RI�ELRORJLFDO�PROHFXOH"�

>�@
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���D�� 7ULJO\FHULGHV�FRQVLVW�RI�JO\FHURO�FRPELQHG�ZLWK�WKUHH�IDWW\�DFLGV�

)LJ�����VKRZV�D�JO\FHURO�PROHFXOH�DQG�D�IDWW\�DFLG�PROHFXOH�

)LJ����

�

�L� ,Q�WKH�VSDFH�EHORZ�GUDZ�D�PRQRJO\FHULGH�PROHFXOH�

>�@

�LL� 1DPH�WKH�ERQG�IRUPHG�EHWZHHQ�WKH�JO\FHURO�DQG�WKH�IDWW\�DFLG�

>�@

�LLL� 1DPH�WKH�RWKHU�PROHFXOH�IRUPHG�ZKHQ�WKLV�ERQG�LV�PDGH��
>�@

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


���E�� (QHUJ\�FDQ�EH�VWRUHG�LQ�OLYLQJ�RUJDQLVPV�LQ�WKH�IRUP�RI�FDUERK\GUDWHV�RU�OLSLGV�

1DPH�WKH�FDUERK\GUDWH�PROHFXOHV�XVHG�WR�VWRUH�HQHUJ\�LQ�SODQWV�DQG�DQLPDOV�

SODQWV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

DQLPDOV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

>�@
���F�� 
'HVFULEH�DQG�H[SODLQ�KRZ�WKH�VWUXFWXUH�DQG�SURSHUWLHV�RI�GLIIHUHQW�FDUERK\GUDWH�DQG�OLSLG�PROHFXOHV�VXLW�WKHP�WR

WKHLU�UROH�DV�HQHUJ\�VWRUDJH�PROHFXOHV�LQ�SODQWV�DQG�DQLPDOV�

>�@
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��� $�VWXGHQW�DWWHPSWHG�WR�PHDVXUH�WKH�FRQFHQWUDWLRQ�RI�VXFURVH�LQ�WKH�OHDYHV�RI�D�KROO\�EXVK��,OH[�DTXLIROLXP��XVLQJ
WKH�IROORZLQJ�PHWKRG�

$�OHDI�ZDV�UHPRYHG�IURP�WKH�EXVK�DQG�JURXQG�ZLWK�D�SHVWOH�DQG�PRUWDU�
7KH�UHVXOWLQJ�PL[WXUH�ZDV�ILOWHUHG�DQG���FP��RI�WKH�OHDI�ILOWUDWH�ZDV�SODFHG�LQ�D�ERLOLQJ�WXEH�
��FP��RI�D�NQRZQ�FRQFHQWUDWLRQ�RI�%HQHGLFW
V�VROXWLRQ�ZDV�DGGHG�WR�WKH�ERLOLQJ�WXEH�
7KH�ERLOLQJ�WXEH�ZDV�JHQWO\�KHDWHG�IRU�ILYH�PLQXWHV�
7KH�VROXWLRQ�ZDV�ILOWHUHG�WR�UHPRYH�WKH�SUHFLSLWDWH�
7KH�WUDQVPLVVLRQ�RI�OLJKW�WKURXJK�WKH�VROXWLRQ�ZDV�PHDVXUHG�XVLQJ�D�FDOLEUDWHG�FRORULPHWHU�
$�EOXH�ILOWHU�ZDV�XVHG�
7KH�SHUFHQWDJH�WUDQVPLVVLRQ�ZDV�FRQYHUWHG�WR�D�VXFURVH�FRQFHQWUDWLRQ�XVLQJ�D�FDOLEUDWLRQ�FXUYH�IRU�NQRZQ
VXFURVH�FRQFHQWUDWLRQV�

([SODLQ�ZK\�WKH�VWXGHQW
V�PHWKRG�LV�LQYDOLG�

>�@

(1'�2)�48(67,21�3$3(5
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�� 0DUN�6FKHPH

� &� �

7RWDO �

� $� �

7RWDO �

� $� �

7RWDO �

� '� �

7RWDO �

� 1DPH
DPLQR�DFLG����

-RLQHG�E\
SHSWLGH��ERQG���OLQN����
EHWZHHQ�DPLQH�JURXS�DQG�FDUER[\O�JURXS
�RI�GLIIHUHQW�DPLQR�DFLG�����
FRQGHQVDWLRQ���ZDWHU�LV�SURGXFHG����

�

$//2:�DPLQR�JURXS

7RWDO �

� D L FKORURSODVW� �

LL LGHD�WKDW�SUHVHQFH�RI�ZDWHU�PD\�KDYH
DOWHUHG�WKH�5)

� $//2:�WRR�GLOXWHG

E L 5I�LV����� � $//2:������RU�����
'2�127�$//2:����

LL GRHV�QRW�VXSSRUW�EHFDXVH
FDOFXODWHG�5I�LV�QRW���������

VXSSRUWV�EHFDXVH
ZLWKLQ�UDQJH�RI�H[SHULPHQWDO�YDULDELOLW\����
RWKHU�5I�YDOXHV�DSSHDU�WR�EH�VOLJKWO\�ORZ
���
FRUUHFW�UDQNLQJ�SRVLWLRQ�RQ�FKURPDWRJUDP
���
FRORXU�LV�EOXH���JUHHQ����

�

7RWDO �

� &� �

7RWDO �

� '� �
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�� 0DUN�6FKHPH

7RWDO �

� L ����PP����� �

LL ������������ $//2:���PDUN�IRU�FRUUHFW�ZRUNLQJ�H�J����
�����
$//2:�DQVZHU�LQ�WKH�UDQJH�RIڏ�����

LLL DLU�VSDFHV�JLYH�EXR\DQF\����
VXSSRUWHG�E\��VXUURXQGLQJ��ZDWHU�����

�

7RWDO �

�� &� �

7RWDO �

�� L PLWRFKRQGULRQ � $//2:�PLWRFKRQGULD�

LL HLWKHU
IDFLOLWDWHG�GLIIXVLRQ����
FRQYHUVLRQ�RI�RUQLWKLQH�LQWR�FLWUXOOLQH
FUHDWHV�FRQFHQWUDWLRQ�JUDGLHQWV
RU
�PROHFXOHV�DUH�QRW�OLSLG�VROXEOH�VR��UHTXLUH
SURWHLQ�FKDQQHOV�WR�FURVV�PHPEUDQH����
RU
DFWLYH�WUDQVSRUW����
RUQLWKLQH�DQG�FLWUXOOLQH�QHHG�WR�EH�PRYHG
LQWR�DQG�RXW�RI�'
PRUH�TXLFNO\�WKDQ�ZRXOG�EH�PHW�E\
GLIIXVLRQ����

�

LLL GHDPLQDWLRQ���UHPRYDO�RI�1+��JURXS�IURP
DPLQR�DFLG����

�

LY $73���� �

7RWDO �
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�� 0DUN�6FKHPH

�� D L VXFURVH�LV�VROXEOH�VR�FDQ�EH�WUDQVSRUWHG�LQ
VDS����
EXW�PHWDEROLFDOO\��UHODWLYHO\��LQDFWLYH�VR�QR�
XVHG���UHPRYHG��GXULQJ�WUDQVSRUW�����

�

LL VLPLODUڏ��RQH�RI
VROXWHV�FDUULHG�LQ�VROXWLRQ�LQ�ERWK����
ERWK�FDUU\�PLQHUDO�VDOWV����
ERWK�XVH��PDVV�IORZ���JHQHUDWHG
K\GURVWDWLF�SUHVVXUH����

GLIIHUHQWڏ��RQH�RI
WUDQVSRUW�LQ�SKORHP�FDQ�WDNH�SODFH�LQ
GLIIHUHQW�GLUHFWLRQV�DQG�WUDQVSRUW�LQ�[\OHP
RQO\�WDNHV�SODFH�XS�WKH�SODQW����
SKORHP�FDUULHV�FDUERK\GUDWHV�DQG�[\OHP
GRHV�QRW����
SKORHP�WUDQVSRUW�XVHV�OLYLQJ�FHOOV�DQG
[\OHP�GRHV�QRW����
[\OHP�XVHV��FDSLOODU\�DFWLRQ���FRKHVLRQ�DQG
DGKHVLRQ��DQG�SKORHP�GRHV�QRW����

�

E L JO\FRVLGLF� �

LL WZR�IURP
�����JUHDWHU�LQ�PRGLILHG����
������LQFUHDVH�LQ�PRGLILHG�FRPSDUHG�ZLWK
XQPRGLILHG����
VWDQGDUG�GHYLDWLRQ�LQGLFDWHV�JUHDWHU�VSUHDG
RI�GDWD�IRU�PRGLILHG����

�

LLL WZR�IURP
VXFURVH�XQORDGHG�DW�VLQNV�DQG�LQYHUWDVH
FRQYHUWV�VXFURVH�LQWR��JOXFRVH��
PRQRVDFFKDULGH����
LQFUHDVHV�VXFURVH�FRQFHQWUDWLRQ�JUDGLHQW
EHWZHHQ�SKORHP�DQG�VLQN����
FDXVHV�LQFUHDVHG�XQORDGLQJ�RI�VXFURVH
IURP�SKORHP����
WZR�IURP
LQFUHDVHV�VROXWH�JUDGLHQW�EHWZHHQ�VRXUFH
DQG�VLQN����
UHPRYDO�RI�ZDWHU�IURP�SKORHP�LQFUHDVHV
SUHVVXUH�JUDGLHQW�EHWZHHQ�VRXUFH�DQG�VLQN
���
FRQWULEXWHV�WR�LQFUHDVHG�PRYHPHQW�LQ
SKORHP����

�
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�� 0DUN�6FKHPH

LY PRGLILHG�SURGXFH�IHZHU�DQG�ODUJHU�WXEHUV
����RUD
PRGLILHG�SURGXFH�JUHDWHU�PDVV�RI�WXEHU����
RUD
�������J�IRU�PRGLILHG�DQG�������J�IRU�QRW
PRGLILHG�����

�

7RWDO ��

�� $� �

7RWDO �

�� L SLJPHQW�$�FRQWDLQV����FRPSRQHQWV��
PROHFXOHV����
SLJPHQWV�%�DQG�'�FRQWDLQ����FRPSRQHQW��
PROHFXOH����
SLJPHQW�&�FRQWDLQV����FRPSRQHQWV��
PROHFXOHV����
LGHD�WKDW�SLJPHQWV�$�DQG�&�VKDUH���
FRPSRQHQWV���PROHFXOHV����
LGHD�WKDW�SLJPHQWV�$�DQG�'
���25�SLJPHQWV�%�DQG�&
���25�SLJPHQWV�&�DQG�'
�����VKDUH����FRPSRQHQW���PROHFXOH����
DOO�SLJPHQWV�DUH�VROXEOH��LQ�OLTXLG�SKDVH�
����

�

LL �����s������������� � $//2:���PDUN�IRU�HYLGHQFH�RI����¹���
��PDUN�PD[LPXP�IRU�LQFRUUHFW�V�I�

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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�� 0DUN�6FKHPH

�� D L WRR�ODUJH���QRW�IDW�VROXEOH� � ڕQR�FKDQQHOVڔ�)125*,

LL ZDWHU���+�2��DQG��ODFWDVH���HQ]\PH� � 0DUN�WKH�ILUVW�WZR�DQVZHUV��,I�WKH\�DUH
FRUUHFW�DQG�DQ\�RWKHU�ZRUG�LV�ZULWWHQ�WKDW�LV
LQFRUUHFW�RU�FRQWUDGLFWV�WKH�FRUUHFW�DQVZHU
WKHQ���PDUNV�
'2�127�$//2:�+�2�ZLWK�LQFRUUHFW�FDVH
RU�VXEVFULSW
,*125(�UHIV�WR�S+��EXIIHUV�
K\GURFDUERQDWH�HWF�

E VHTXHQFH���RUGHU��RI�DPLQR�DFLGV� � $//2:�SULPDU\�VWUXFWXUH�

7RWDO �

�� WKUHH�IURP
�SDSHU��FKURPDWRJUDSK\����
6HW��EORWV���$:��RI�WKH�WZR��XULQH��VDPSOHV
���
VHSDUDWH���$:��ZLWK��DTXHRXV���K\GURSKLOLF�
VROYHQW����
�XVH�D��VWDLQ���QLQK\GULQ�WR�YLVXDOLVH�WKH
VSRWV����
FRPSDUH�SDWWHUQV��RI�VHSDUDWHG
FRPSRQHQWV���FRORXUV�����

� 0D[���PDUNV�LI�FKURPDWRJUDSK\�LV�QRW
PHQWLRQHG�
,*125(�IXUWKHU�GHWDLO�RI�EORW�SODFHPHQW�

7KH�LGHD�RI�RYHUDOO�SDWWHUQ�LV�ZDQWHG�KHUH�
QRW�MXVW��FRPSDUH�FRORXUV��VWUHDNVژ�HWF�

7RWDO �

�� FRIDFWRU� � ,*125(�FRHQ]\PH�

7RWDO �
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�� 0DUN�6FKHPH

�� D /HYHO����ڏ���PDUNV�
'HVFULEHV�GLIIHUHQFHV�DQG�VLPLODULWLHV�RI
OODPD�DQG�FDPHO�KDHPRJORELQ�DW�DOO�IRXU
OHYHOV�RI�SURWHLQ�VWUXFWXUH�ZLWK�FRUUHFW
UHIHUHQFH�WR�ERQGLQJ�

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

/HYHO����ڏ���PDUNV�
'HVFULEHV�GLIIHUHQFHV�DQG�VLPLODULWLHV�RI
OODPD�DQG�FDPHO�KDHPRJORELQ�LQ�VRPH
OHYHOV�RI�SURWHLQ�VWUXFWXUH�ZLWK�VRPH
UHIHUHQFH�WR�ERQGLQJ�

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�
'HVFULEHV�D�GLIIHUHQFH�RU�VLPLODULW\�RI�OODPD
DQG�FDPHO�KDHPRJORELQ�DW�D�OHYHO�RI
SURWHLQ�VWUXFWXUH�

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�

� ,QGLFDWLYH�VFLHQWLILF�SRLQWV�LQFOXGH�

GLIIHUHQFH�LQ�SULPDU\�VWUXFWXUH
GLIIHUHQW�DPLQR�DFLG���SRO\SHSWLGH
VHTXHQFH
RQH�DPLQR�DFLG�FKDQJHG�

DPLQR�DFLG�FKDQJH�FRXOG�FDXVH
FKDQJH�WR�VHFRQGDU\�VWUXFWXUH
LQLWLDO�FRLOLQJ�RU�IROGLQJ�RI�SRO\SHSWLGH
FKDLQ
̪�KHOL[
̫�SOHDWHG�VKHHW
K\GURJHQ�ERQGLQJ�

DPLQR�DFLG�FKDQJH�FRXOG�FDXVH
FKDQJH�WR�WHUWLDU\�VWUXFWXUH
IXUWKHU�FRLOLQJ�RI�VHFRQGDU\�VWUXFWXUH
LRQLF�ERQGLQJ
GLVXOSKLGH�ERQGV
K\GURSKLOLF���K\GURSKRELF�ERQGV
�'�VKDSH�

DPLQR�DFLG�FKDQJH�KDV�QRW�FKDQJHG
TXDWHUQDU\�VWUXFWXUH
DOSKD�DQG�EHWD�VXEXQLWV�VWLOO�DEOH�WR
IRUP�KDHPRJORELQ�LQ�ERWK�FDPHO�DQG
OODPD�

E L �����N3D�� � $//2:�DQVZHU�LQ�WKH�UDQJH�RIڏ�������
N3D

LL �OODPD��KDHPRJORELQ�QHHGV�KLJKHU�DIILQLW\
IRU�R[\JHQ����
�VR��FDQ�SLFN�XS�R[\JHQ�DW�ORZHU�SDUWLDO
SUHVVXUH��RI�R[\JHQ������

�

F LQVROXEOH����
VWURQJ���$:����

�

XQUHDFWLYH���$:���� ,*125(�IOH[LEOH�
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�� 0DUN�6FKHPH

G WZR�IURP
DGG�ELXUHW���1D2+�DQG�&X62���VROXWLRQ��
UHDJHQW�WR�XULQH����
REVHUYH�FRORXU�FKDQJH��IURP�EOXH�WR
SXUSOH�����
FRPSDUH�ZLWK��FRQWURO���EODQN��XULQH
FRQWDLQLQJ�QR�SURWHLQ�����

� ,*125(�ELXUHW�WHVW�XQTXDOLILHG�

7RWDO ��

�� D EUHDNGRZQ�SURGXFW�LV��IDWW\��DFLG����

S+�IDOOV�DV�PRUH�EUHDNGRZQ�RFFXUV���$:
����

�

E L ������������� � $//2:���PDUN�IRU����RU�DQ\�DQVZHU
EHWZHHQ������DQG����

LL OLPLWDWLRQ
LGHD�WKDW�HQG�SRLQW�LV�VXEMHFWLYH���GLIILFXOW�WR
MXGJH����

LPSURYHPHQW
XVH�RI�S+�PHWHU����

� $//2:�RWKHU�YDOLG�OLPLWDWLRQV�H�J��IDW
VHSDUDWHV�WR�WRS�RI�VROXWLRQ
$//2:�RWKHU�YDOLG�LPSURYHPHQWV�H�J�
NHHS�PL[LQJ�WKURXJKRXW�H[SHULPHQW

F L IRUPXOD�0��QR�PDUN�
EHFDXVH�KLJK�UDWLR�RI�K\GURJHQ�WR�R[\JHQ���
1�KDV
�DSSUR[LPDWHO\����+�WR���2����

�

LL K\GURSKLOLF�KHDG�DQG�K\GURSKRELF�WDLOV����
K\GURSKRELF�SDUW���WDLOV��UHSHOOHG���$:��E\
ZDWHU����
KHDG���K\GURSKLOLF�SDUW��IRUPV�+�ERQGV�ZLWK
ZDWHU����
LGHD�WKDW�PHGLXP�RXWVLGH���LQVLGH�SODVPD
PHPEUDQH�LV�DTXHRXV����
LGHD�WKDW�K\GURSKRELF�QDWXUH�RI�WDLOV�UHVXOWV
LQ�WKHLU�IDFLQJ�WRZDUGV�HDFK�RWKHU�����

�

7RWDO ��

�� %� �

7RWDO �
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�� 0DUN�6FKHPH

�� L K\GURJHQ� �

LL PROHFXOHV�DUH�SRODU����
�SRODULW\��HQDEOHV��ZDWHU��PROHFXOHV�WR�
DWWUDFW���ELQG�WR��VROXWH�PROHFXOHV�����

�

LLL K\GURJHQ�LRQV�XVHG�WR�DIIHFW���UHJXODWH�S+
���
VRGLXP�LRQV�XVHG�WR�UHJXODWH�ZDWHU
SRWHQWLDO�����

�

7RWDO �

�� D L LW��RQO\��UHVSLUHV�LQ�WKH�DEVHQFH�RI�R[\JHQ� � 0XVW�LPSO\�WKDW�WKH�DEVHQFH�RI�R[\JHQ�LV
WKH�SUHIHUUHG���HVVHQWLDO�FRQGLWLRQ�
H�Jڔ��FDQ�UHVSLUH�LQ�WKH�DEVHQFH�RI�R[\JHQڕ
GRHV�QRW�UHDOO\�LPSO\�WKLV��DV�WKLV�VWDWHPHQW
DOVR�DSSOLHV�WR�DHURELF�RUJDQLVPV�

LL LW�K\GURO\VHV�D�SHSWLGH�ERQG�EHWZHHQ�WZR
DPLQR�DFLGV��UHVLGXHV��ZKLFK�DUH�MRLQHG�E\
D�GLVXOILGH�ERQG�

�

E L DPRXQW�WKDW�LV�UHTXLUHG�WR�NLOO�WKH���WK

PRXVH�ZKHQ�WKH\�DUH�DUUDQJHG�LQ�RUGHU�RI
OHWKDO�GRVH�

�

LL ������wJ��������� � $//2:���PDUN�IRU�FRUUHFW�ZRUNLQJ�XVLQJ�
OHDVW�OHWKDO�GRVH�LV����QJ�NJڏ�

�������� ������QJ
������ ������wJ

LLL WZR�IURP
LQWHUFRVWDO�PXVFOHV�DUH���GLDSKUDJP
PXVFOH�LV��ZHDNHQHG���SDUDO\VHG����
LGHD�WKDW�YHQWLODWLRQ�DQG�R[\JHQDWLRQ�RI
EORRG�LV��UHGXFHG���FRPSURPLVHG����
FHOOV����QDPHG��RUJDQ�V���FDQQRW��REWDLQ
R[\JHQ�IRU�UHVSLUDWLRQ���FDUU\�RXW�DHURELF
UHVSLUDWLRQ����

�

7RWDO �

�� ̫���EHWD�JOXFRVH� �

7RWDO �
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�� 0DUN�6FKHPH

�� % �
([DPLQHU
V�&RPPHQWV

7KLV�ZDV�D�VWUDLJKWIRUZDUG�TXHVWLRQ�WKDW
FDQGLGDWHV�VKRXOG�KDYH�EHHQ�DEOH�WR
DQVZHU�E\�UHFDOOLQJ�WKH�IDFW��7KLV�ZDV
DQVZHUHG�FRUUHFWO\E\�D�KLJK�SURSRUWLRQ�RI
FDQGLGDWHV�

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 �

�� $ �
([DPLQHU
V�&RPPHQWV

7KLV�ZDV�RQH�RI�WKH�TXHVWLRQV�WKDW�ZRXOG
KDYH�DGYDQWDJHG�WKRVH�FDQGLGDWHV�ZKR
KDG�FDUULHG�RXW�UHOHYDQW�SUDFWLFDO�ZRUN�
0DQ\�FDQGLGDWHV�ZHUH�DEOH�WR�VXFFHVVIXOO\
PHDVXUH�WKH�GLVWDQFHV�DQG�SHUIRUP�WKH
FDOFXODWLRQ�FRUUHFWO\�

7RWDO �
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�� 0DUN�6FKHPH

�� L
FRQGHQVDWLRQ��

� ,I�DGGLWLRQDO�LQFRUUHFW�DQVZHU�JLYHQ��WKHQ��
PDUNV
$&&(37�HVWHULILFDWLRQ

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�LGHQWLILHG�WKH�FRUUHFW
UHDFWLRQ�LQYROYHG�DQG�VWDWHG�WKDW�WKH
FKHPLFDO�UHOHDVHG�ZDV�ZDWHU��(VWHULILFDWLRQ
DOVR�JDLQHG�FUHGLW�IRU�VRPH�FDQGLGDWHV��$
PLQRULW\�RI�FDQGLGDWHV�ZURQJO\�DQVZHUHG
K\GURO\VLV��ZLWK�K\GURJHQ�JLYHQ�RII�

LL
ZDWHU��

� ,I�DGGLWLRQDO�LQFRUUHFW�DQVZHU�JLYHQ��WKHQ��
PDUNV
$&&(37�+�2��FRUUHFW�IRUPXOD�RQO\�

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�LGHQWLILHG�WKH�FRUUHFW
UHDFWLRQ�LQYROYHG�DQG�VWDWHG�WKDW�WKH
FKHPLFDO�UHOHDVHG�ZDV�ZDWHU��(VWHULILFDWLRQ
DOVR�JDLQHG�FUHGLW�IRU�VRPH�FDQGLGDWHV��$
PLQRULW\�RI�FDQGLGDWHV�ZURQJO\�DQVZHUHG
K\GURO\VLV��ZLWK�K\GURJHQ�JLYHQ�RII�
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�� 0DUN�6FKHPH

LLL
����SKRVSKRGLHVWHU�ERQGV�LQ��EDFNERQH��
GHVFULEHG��

����K\GURJHQ���+��ERQGV���ERQGLQJ��EHWZHHQ
FKDLQV���EDVHV���

����SXULQH�WR�S\ULPLGLQH���$�WR�7�DQG�&�WR�*
�

����UHI�WR�FRUUHFW�QXPEHU�RI�ERQGV�EHWZHHQ
EDVH�SDLUV��$�7�	�&�*���

PD[�� ,*125(�DQWLSDUDOOHO

����$&&(37�FRYDOHQW�ERQG�LQ�EDFNERQH

����'2�127�&5(',7�LI�RWKHU�ERQG
PHQWLRQHG�WR�FRQQHFW�EHWZHHQ�WKH�WZR
FKDLQV
'2�127�&5(',7�+��ERQGV
,*125(�VWUHQJWK�RI�ERQG

����'2�127�&5(',7�WKLDPLQH���F\VWHLQH��
DGHQRVLQH

1RWH�
7ZR�ERQGV�EHWZHHQ�$�DQG�7�DQG�WKUHHڔ
ERQGV�EHWZHHQ�&�DQG�*ڕ� ���PDUNV��PS��
DQG�PS���
7ZR�K\GURJHQ�ERQGV�EHWZHHQ�$�DQG�7ڔ
DQG�WKUHH�K\GURJHQ�ERQGV�EHWZHHQ�&�DQG
���PS����PS���DQG�PS�����PDUNV �ڕ*

([DPLQHU
V�&RPPHQWV

*HQHUDOO\�WKLV�ZDV�D�ZHOO�DQVZHUHG
TXHVWLRQ�ZLWK�FDQGLGDWHV�UHFDOOLQJ�FRUUHFWO\
WKH�EDVH�SDLUV�DQG�WKH�UHOHYDQW�QXPEHU�RI
K\GURJHQ�ERQGV�EHWZHHQ�WKH�SDLUV��)HZHU
FDQGLGDWHV�ZHUH�DEOH�WR�GHVFULEH�WKH
FRUUHFW�ORFDWLRQ�RI�WKH�SKRVSKRGLHVWHU�ERQG
LQ�WKH�VXJDUڌSKRVSKDWH�EDFNERQH��$�IHZ
FDQGLGDWHV�ZHUH�XQVXUH�RI�'1$�VWUXFWXUH�
LQFRUUHFWO\�LGHQWLI\LQJ�WKHP�DV�SRO\SHSWLGHV
DQG�WKHQ�JRLQJ�RQ�WR�OLVW�WKH�ERQGV�IRXQG�LQ
SURWHLQ�VWUXFWXUH�
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�� 0DUN�6FKHPH

�� L LW�FRQWDLQV��1���QLWURJHQ
RU
PRQRVDFFKDULGH�GRHV�QRW�FRQWDLQ�QLWURJHQ
��

� &5(',7�DQ\�FRUUHFW�UHI�WR�WKH
QLWURJHQڌFRQWDLQLQJ�JURXS�LQ�)LJ�����
1+&2&+�
ڕ�+&�LV�UHSODFHG�ZLWK�1+&2+2ڔ�37)&&$
RU
ڕ+��LV�UHSODFHG�ZLWK�2+&2&+1ڔ
$&&(37�UHI�WR�+�QRW�EHLQJ�WZLFH�&������+
LQVWHDG�RI��������&�LQVWHDG�RI��
$&&(37�KDV�QR�2+�RQ�FDUERQ��
PRQRVDFFKDULGH�RQO\�FRQWDLQVڔ�37)&&$
ڕ�2	�+��&

LW�KDV�D�QLWURJHQڔ�7,')5&�2�127'
PROHFXOHڕ

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV
�XQGHUVWDQGLQJ�RI�ELRFKHPLVWU\
ZDV�JHQHUDOO\�JRRG��7KH�PHFKDQLVP�RI�D
FRQGHQVDWLRQ�UHDFWLRQ�ZDV�ZHOO�NQRZQ�
DOWKRXJK�VRPH�FDQGLGDWHV�FRQIXVHG
JO\FRVLGLF�DQG�SHSWLGH�ERQGV�

7KH�SUHVHQFH�RI�WKH�1�LQ�YDULRXV�IRUPV
ZDV�JHQHUDOO\�UHFRJQLVHG�

LL EHWD���̫��

JOXFRVH���

� ,*125(�DOSKD��̪
'2�127�&5(',7�%���E���EHWD�SOHDWHG
VKHHW

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�FRUUHFWO\�VXJJHVWHG�EHWD
JOXFRVH��DOWKRXJK�VRPH�IDLOHG�WR�VSHFLI\
WKH�W\SH�RI�JOXFRVH�RU�LQFRUUHFWO\
VXJJHVWHG�DOSKD��,I�XVLQJ�WKH�V\PERO�IRU
EHWD��UDWKHU�WKDQ�ZULWLQJ�LW�LQ�IXOO��LW�VKRXOG
EH�VWUHVVHG�WR�FDQGLGDWHV�WKDW�WKH�V\PERO
PXVW�EH�XQDPELJXRXV�DQG�FOHDUO\
GLVWLQJXLVKDEOH�IURP�WKH�OHWWHU�%�
&RQVHTXHQWO\��̫�QHHGHG�WR�KDYH�D�FOHDU
%�RU����VR�DV�QRW�WR�EH�FRQIXVHG�ZLWK�%ڕWDLOڔ
E�ZHUH�QRW�DFFHSWDEOH�DQVZHUV�EHFDXVH�RI
WKH�SRWHQWLDO�FRQIXVLRQ�ZLWK�SURWHLQ
VWUXFWXUH��
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�� 0DUN�6FKHPH

LLL IRXU�IURP
�����LQ�FKLWLQ�JO\FRVLGLF�ERQG�V��IRUPHG�E\�
FRQGHQVDWLRQ��

�����PROHFXOH�RI��+�2���ZDWHU��SURGXFHG��
UHOHDVHG��

����DOWHUQDWH�PRQRPHUV�DUH��XSVLGHڌGRZQ��
IOLSSHG���URWDWHG�WKURXJK����r��

����EHFDXVH�RI�WKH�SRVLWLRQ�RI�WKH��2+���+�
RQ�FDUERQ����

����IRUPV�D��VWUDLJKW���OLQHDU���XQEUDQFKHG�
FKDLQ���PROHFXOH���SRO\PHU��

����VLPLODU�WR�FHOOXORVH��

� ,*125(�UHI�WRڌ����OLQNDJH�	�JO\FRVLGLF��DV
JLYHQ�LQ�4�
$&&(37�VKRZQ�RQ�D�GLDJUDP

����$&&(37�VXJDUV���XQLWV���UHVLGXHV��
PROHFXOHV
'2�127�&5(',7�JOXFRVH

����0XVW�EH�D�FOHDU�VWDWHPHQW
$&&(37�WKH���2+�JURXSV�FDQQRW��OLQH�XS��
ERQG

����,*125(�UHI�WR�EUDQFKLQJ
,*125(�UHI�WR�SRO\VDFFKDULGH

����$&&(37�UHI�WR�+�ERQGV�FURVVOLQNLQJ
EHWZHHQ��PROHFXOHV���FKDLQV

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�JDLQHG���RXW�RI�WKH��
SRVVLEOH�PDUNV��7KHVH�WHQGHG�WR�EH�WKH
PDUN�SRLQWV�IRU�FRQGHQVDWLRQ�UHDFWLRQ�DQG
WKH�ZDWHU�UHOHDVHG��7KHUH�ZHUH�VRPH
H[FHOOHQW�DQVZHUV�IURP�FDQGLGDWHV�ZKR
DSSOLHG�WKHLU�VFLHQWLILF�NQRZOHGJH�DQG
H[SODLQHG�IXOO\�KRZ�FKLWLQ�FRXOG�EH�IRUPHG
WR�JDLQ�DOO���PDUNV��7KH�QHHG�WRڔ�IOLSڕ
DOWHUQDWH�PRQRPHUV�ZDV�UHFRJQLVHG�EXW
IHZ�PDQDJHG�WR�FOHDUO\�H[SODLQ�ZK\�WKLV
ZDV�QHFHVVDU\��7KH�VLPLODULW\�WR�FHOOXORVH
ZDV�LGHQWLILHG�EXW�VRPH�ZHUH�XQDEOH�WR
GLVWLQJXLVK�EHWZHHQ�WKH�PRQRPHU�DQG
SRO\PHU��VWDWLQJ�WKDW�FKLWLQ�PROHFXOHV�DUH
MRLQHG�WR�HDFK�RWKHU�E\�JO\FRVLGLF�ERQGV�
:HDNHU�DQVZHUV�VWUD\HG�LQWR�GHVFULSWLRQV
RI�DOSKD�KHOL[HV�DQG�EHWD�SOHDWHG�VKHHWV�

7RWDO �
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�� 0DUN�6FKHPH

�� D 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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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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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
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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

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�

E /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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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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�� D L

;��&���FDUERQ�
<��2���R[\JHQ�
=��2+���K\GUR[\O��JURXS��

� 0DUN�WKH�ILUVW�DQVZHU��,I�WKH�DQVZHU�LV
FRUUHFW�DQG�DQ�DGGLWLRQDO�HOHPHQW�RU�JURXS
LV�JLYHQ� ���PDUNV��)RU�H[DPSOH�;� �&�RU
&+�� ���PDUNV

<�'2�127�&5(',7�2�
=�,*125(�K\GUR[\���K\GUR[LGH
ڏ+�2)125*,�=

([DPLQHU
V�&RPPHQWV

ZDV�JHQHUDOO\�DQVZHUHG�ZHOO��7KH�PRVW
FRPPRQ�HUURU�ZDV�GHVFULELQJ�=�DV
K\GUR[LGH�

LL

2+�DQG�+�JURXSV�UHYHUVHG���$:��RQ�VLQJOH
&�DWRP���RQ��&����ULJKW�KDQG�&�DWRP���$:�

� 0D[���LI�DQ\�RWKHU�FKDQJH�LV�GHVFULEHG��
VKRZQ�
&5(',7�D�FRUUHFW�GLDJUDP
$&&(37�ULJKW�KDQG�SDUW�RI�PROHFXOH�RQO\
,*125(�SDUWV�RI�PROHFXOH�ODEHOOHG�;��<
DQG�=
,*125(�&�QXPEHU�LI�LW�FRQWUDGLFWV�DQ
RWKHUZLVH�FRUUHFW�DQVZHU

 ���PDUNV

([DPLQHU
V�&RPPHQWV

ZDV�DOVR�ZHOO�DQVZHUHG�E\�WKH�PDMRULW\�RI
FDQGLGDWHV��,I�WKH�PD[LPXP���PDUNV�ZHUH
QRW�DFKLHYHG��LW�WHQGHG�WR�EH�IRU�UHYHUVLQJ
2+�DQG�+�RQ�&��LQVWHDG�RI��RU�LQ�DGGLWLRQ
WR��RQ�&��

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI���� &UHDWHG�LQ�([DP%XLOGHU
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LLL �̪���DOSKD���D���$�ڏ����JO\FRVLGLF�

PDOWRVH��

� $&&(37�JO\FRVLGLF����
,*125(�FRYDOHQW

([DPLQHU
V�&RPPHQWV

'HVSLWH�WKH�TXHVWLRQ�HPSKDVLVLQJ�WKH�WHUP
\�WR�QDPLQJ�RI�WKH�ERQG��YHU\�PDQڕSUHFLVHڔ
FDQGLGDWHV�VWDWHGڔ�JO\FRVLGLFڕ�EXW�IDLOHG�WR
LQFOXGH�WKHڕ�ڏ�ڔ��GHWDLO��0RVW�FDQGLGDWHV
FRUUHFWO\�JDYH�PDOWRVH�IRU�WKH�QDPH�RI�WKH
GLVDFFKDULGH�DOWKRXJK�VXFURVH�ZDV
RFFDVLRQDOO\�VHHQ��DORQJ�ZLWK�D�YDULHW\�RI
LQFRUUHFW�PROHFXOHV�

E *�����FRQWDLQV�̪ڏ��JOXFRVH�ZKLFK�LV��D
UHVSLUDWRU\�VXEVWUDWH���XVHG�LQ�UHVSLUDWLRQ�
*�����JO\FRJHQ��FDQ�EH��EURNHQ�GRZQ��
K\GURO\VHG���GLJHVWHG��E\�HQ]\PHV�

6����SRO\PHU���SRO\VDFFKDULGH��
PDFURPROHFXOH���ODUJH�PROHFXOH���ORQJ
FKDLQV�
6����LQVROXEOH�
6��GRHV�QRW�DIIHFW��ZDWHU�SRWHQWLDO���̡�

&����FRPSDFW�VR��HQHUJ\�GHQVH���ODUJH
DPRXQW�RI�HQHUJ\�LQ�VPDOO�YROXPH�

%�����DOVR�ڏ����JO\FRVLGLF�ERQGV��DW
EUDQFKHV��
%����EUDQFKHG�
%����PXOWLSOH�VLWHV���JUHDWHU�VXUIDFH�DUHD��
$:��IRU�����EUHDNGRZQ����QDPHG��HQ]\PH
DFWLYLW\�
%����TXLFNO\��EURNHQ�GRZQ���JOXFRVH�FDQ�EH
UHPRYHG�TXLFNO\�

$����DQLPDOV���IHDWXUH�RI�DQLPDO
V�OLIHVW\OH�
UHTXLUH��UDSLG���$:��HQHUJ\���$73��UHOHDVH�

$����DQLPDOV�KDYH�KLJK�HU��PHWDEROLF�UDWH�

�

*��$&&(37��JO\FRJHQ��SKRVSKRU\ODVH��
WUDQVIHUDVH����̪�����JOXFRVLGDVH���DP\ODVH

6��,*125(�PDQ\�JOXFRVH�PRQRPHUV

6��,*125(�UHIV�WR�RVPRVLV

&�$&&(37�GHQVH�VR�FDQ�VWRUH�D�ORW�RI
HQHUJ\
&�$&&(37�VSDFH���PDVV��DV�$:�IRU
YROXPH

%��,*125(�HDVLO\
%��,*125(�HQHUJ\�UHOHDVH�IRU�WKLV
PDUNLQJ�SRLQW

ڕDQLPDOڔ��DV�$:�IRUڕ\WKHڔ�37)&&$��$
$��PXVW�EH�D�GLUHFW�VWDWHPHQW�UHODWHG�WR�DQ
DQLPDO
V�OLIHVW\OH��H�J��H[HUFLVH���PXVFOH
FRQWUDFWLRQ����DQLPDO��PRYHPHQW
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�� 0DUN�6FKHPH

$����OLQNLQJ�VWUXFWXUH�WR�IXQFWLRQڏ�&:4
PDUN�DQG���%�PDUN�

� $:$5'�LI��H�J��$��DQG�%��DUH�JLYHQ

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�PDGH�D�UHDVRQDEOH
DWWHPSW�DW�WKLV�H[WHQGHG�DQVZHU�TXHVWLRQ
DOWKRXJK�YHU\�IHZ�JDLQHG�WKH�PD[LPXP��
PDUNV��7KH�4:&�ZDV�UDUHO\�DZDUGHG�DV
WKLV�UHTXLUHG�HQJDJHPHQW�ZLWK�WKH�FRQWH[W
RI�WKH�TXHVWLRQ�DQG�GLVFXVVLRQ�RI�ZK\
DQLPDOV�PLJKW�EHQHILW�IURP�IDVWHU
EUHDNGRZQ�RI�DQ�HQHUJ\�VWRUH��0RVW�RI�WKH
PDUNLQJ�SRLQWV�ZHUH�UHJXODUO\�VHHQ��DSDUW
IURP�WKHڕ$ڔ��PDUNV��:HOOڌSUHSDUHG
FDQGLGDWHV�WHQGHG�WR�DFKLHYH�PRUH�PDUNV
WKDQ�SRRUO\�SUHSDUHG�FDQGLGDWHV�EXW�ZKDW
UHDOO\�GLIIHUHQWLDWHG�UHVSRQVHV�ZDV�WKH
QXPEHU�RI�PLVWDNHV��6RPH�FDQGLGDWHV
PDGH�VR�PDQ\�HUURUV�ZLWK�EDVLF
ELRFKHPLVWU\�WKDW��ZKHUH�WKH\�KDG�ZULWWHQ
VRPHWKLQJ�WKDW�RQ�LWV�RZQ�PLJKW�EH
FUHGLWZRUWK\��WKH\�FRXOG�QRW�EH�DZDUGHG�D
PDUN�EHFDXVH�LW�ZDV�DVVRFLDWHG�ZLWK
VRPHWKLQJ�FOHDUO\�LQFRUUHFW��)RU�H[DPSOH��D
FDQGLGDWH�PLJKW�KDYH�VWDWHG�WKDW�WKH
VWUXFWXUH�LV�EUDQFKHG��DQG�WKXV�SRWHQWLDOO\
JDLQ�PDUNLQJ�SRLQW�%���KRZHYHU��LI�WKH\
VWDWHG�WKDW�LW�LV�EUDQFKHG�EHFDXVH�LW
FRQWDLQV�DP\ORSHFWLQ��RU�HYHQ�DP\ORVH�
WKHQ�%��FRXOG�QRW�EH�DZDUGHG�DW�WKDW�SRLQW�
7KH�UDWKHU�LPSUHFLVH�WHUPڔ�HDV\ڕ�ZDV�XVHG
E\�PDQ\�FDQGLGDWHV��ZKLFK�RQ�WKLV
RFFDVLRQ�GLG�QRW�DWWUDFW�DQ\�FUHGLW��XQOLNH
PRUH�SUHFLVH�UHIHUHQFHV�WR�VSHHG�
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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

F EHWD̫���ڏ����%���E��SOHDW�HG�VKHHW����IROG�

K\GURJHQ���+�

VHFRQGDU\�

VXEXQLWV���FKDLQV�

TXDWHUQDU\��

�

'2�127�&5(',7+����+�

$&&(37��r
,*125(�WHUWLDU\���ILEURXV

$&&(37�JORELQV
,*125(�VWUDQGV���XQLWV���SHSWLGHV

$&&(37�r
,*125(�JOREXODU

([DPLQHU
V�&RPPHQWV

)HZ�FDQGLGDWHV�VFRUHG�IXOO�PDUNV�IRU�WKLV
TXHVWLRQ��7KH�PRVW�FRPPRQ�LQFRUUHFW
DQVZHU�ZDV�WR�GHVFULEH�WKH�OHIWڌKDQGHG
WZLVWLQJ�RI�WKH�SRO\SHSWLGH�FKDLQ�DV�DQ
DVSHFW�RI�WHUWLDU\��UDWKHU�WKDQ�VHFRQGDU\�
VWUXFWXUH��&ROODJHQ�KDV�DQ�DW\SLFDO
VWUXFWXUH�WKDW�PDQ\�FDQGLGDWHV�ILQG
FRQIXVLQJ�DQG�WH[WERRNV�RIWHQ�GR�OLWWOH�WR
FODULI\�

7RWDO ��
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�� L YLUDO�51$��DFWV�DV��KRVW�FHOO���P��51$�

51$��FDUULHV��FRGH���VHTXHQFH��IRU�YLUDO
SURWHLQ��

�WR��ULERVRPHV��

��PD[ $&&(37�51$���'1$��SURGXFHG�IURP�YLUDO
51$
'2�127�&5(',7�W51$

$&&(37�51$�LV��WUDQVODWHG�LQWR���XVHG�DV
D�WHPSODWH�WR�SURGXFH���YLUDO��SURWHLQ��RU
GHVFULSWLRQ�
$&&(37�51$�FRGHV�IRU��YLUDO��SURWHLQ
'2�127�&5(',7�W51$

$&&(37�DV�D�VWDQGDORQH�PDUN

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�SUHVHQWHG�D�FKDOOHQJH�ERWK
WR�WKH�FDQGLGDWHV�DQG�H[DPLQHUV�
&DQGLGDWHV�RIWHQ�FRXOG�QRW�H[SUHVV�WKH
GLIIHUHQFH�EHWZHHQ�YLUDO�51$�DQG�KRVW
P51$�DQG�PDQ\�FDQGLGDWHV�WKRXJKW�WKDW�
FRQWUDU\�WR�WKH�GLDJUDP�SURYLGHG��WKH�YLUXV
FRQWDLQHG�'1$��7KXV�ERWK�KRVW�'1$�DQG
WKH�VXSSRVHG�YLUDO�'1$�EHFDPH
HQWDQJOHG��([DPLQHUV�WKHQ�KDG�WR�XQUDYHO
ZKLFK�51$�DQG�'1$�ZDV�EHLQJ�UHIHUUHG�WR
E\�WKH�FDQGLGDWHV��$�OLWWOH�OHVV�WKDQ�KDOI�RI
FDQGLGDWHV�GHVFULEHG�51$�DV�FDUU\LQJ�WKH
FRGH�IRU�SURWHLQ��RIWHQ�YLUDO�SURWHLQ��D
VOLJKWO\�ODUJHU�QXPEHU�LGHQWLILHG�ULERVRPHV
DV�WKH�XOWLPDWH�GHVWLQDWLRQ�RI�51$��$
VPDOOHU�QXPEHU�FRUUHFWO\�VXJJHVWHG�D
VSHFLILF�UROH�IRU�WKH�YLUDO�51$�
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�� 0DUN�6FKHPH

LL DOWHUHG�EDVH�VHTXHQFH��RI�YLUDO�51$�
PHDQV��DOWHUHG��SULPDU\�VWUXFWXUH��
�VHTXHQFH�RI��DPLQR�DFLGV�

5�JURXSV���GLVXOSKLGH�ERQGV���K\GURJHQ
ERQGV���LRQLF�ERQGV��LQWHUDFW�GLIIHUHQWO\�

WHUWLDU\�VWUXFWXUH�LV�GHWHUPLQHG�E\��ERQGV��
5�JURXSV���VHFRQGDU\�VWUXFWXUH���SULPDU\
VWUXFWXUH���VHTXHQFH�RI�DPLQR�DFLGV�

��'�VKDSH�LV�WHUWLDU\�VWUXFWXUH��

��PD[ $&&(37�LI�D�QXFOHRWLGH��LQ�51$��LV
GLIIHUHQW�WKH�DPLQR�DFLG��LQ�WKH�SURWHLQ��LV
GLIIHUHQW

$&&(37�FKDQJHG�DV�$:�IRU�LQWHUDFW
GLIIHUHQWO\

$&&(37�LPSOLFDWLRQ�WKDW��'�LV�WHUWLDU\
VWUXFWXUH

([DPLQHU
V�&RPPHQWV

7KH�ILUVW�PDUNLQJ�SRLQW�ZDV�QRW�DZDUGHG
RIWHQ�EHFDXVH�PRVW�FDQGLGDWHV�IDLOHG�WR
PHQWLRQ�WKH�OLQN�EHWZHHQ�EDVH�VHTXHQFHV
DQG�DPLQR�DFLG�VHTXHQFHV��&ORVH�WR�KDOI
WKH�FDQGLGDWHV�UHDOLVHG�WKDW�DQ�DOWHUDWLRQ�LQ
SULPDU\�RU�VHFRQGDU\�VWUXFWXUH�ZRXOG�OHDG
WR�DQ�DOWHUHG�WHUWLDU\�VWUXFWXUH�DQG�D�VLPLODU
QXPEHU�OLQNHG�WKLV�WR��'�VKDSH��/HVV�WKDQ
D�TXDUWHU�RI�FDQGLGDWHV�JDLQHG�WKH�VHFRQG
PDUNLQJ�SRLQWڏ��XVXDOO\�IRU�UHIHUHQFH�WR
ERQGV�UDWKHU�WKDQ�5�JURXSV�

LLL PRQH\�ZRXOG�EH�VDYHG���HGXFDWLRQ
LPSURYHG���IHZHU�VLFN�GD\V���UHGXFHG
VSUHDG��RI�YLUXV����JRRG�H[DPSOH�RI�KHDOWK
SUDFWLFH���IHZ�WHDFKHUV�ZLOO�KDYH�LPPXQLW\
�WR�FXUUHQW�VWUDLQ���

� ,*125(�VR�WKH\�GRQ
W�JHW�WKH�IOX�ZLWKRXW
IXUWKHU�TXDOLILFDWLRQ
,*125(�EHFDXVH�WKH\�DUH�DW�ULVN�RI
LQIHFWLRQ

([DPLQHU
V�&RPPHQWV

ZDV�IDLUO\�HDV\�DFKLHYHG�E\�PRVW
FDQGLGDWHV�

7RWDO �
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�� L DGG���$:��ELXUHW�VROXWLRQ���ELXUHW�UHDJHQW��
ELXUHW�PL[WXUH���1D2+�DQG�&X62��

REVHUYH�FRORXU��

� �XQTXDOLILHGڕELXUHWڔ�)125*,
'2�127�&5(',7�KHDW���ZDUP���QHXWUDOLVH��
SXW�LQ�ZDWHU�EDWK

$&&(37�VHH�LI�LW�JRHV��OLODF���SXUSOH��
PDXYH���YLROHW
'2�127�&5(',7�LI�LQFRUUHFW�FRORXU
FKDQJH�GHVFULEHG
'2�127�&5(',7�SUHFLSLWDWH

([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�

ZDV�JHQHUDOO\�GRQH�ZHOO��&DQGLGDWHV�KDG
OHDUQW�KRZ�WR�FDUU\�RXW�D�%LXUHW
V�WHVW�
:KHUH�FDQGLGDWHV�ORVW�PDUNV�LW�ZDV�IRU
IDLOLQJ�WR�UHFRJQLVH�WKDW�WKH�NH\�DGGLWLRQ
ZDV�%LXUHW�VROXWLRQ��QRW�MXVWڔ�%LXUHW��6ڕRPH
FDQGLGDWHV�PHQWLRQHG�KHDWLQJ�DQG
UHFHLYHG�QR�FUHGLW�

LL �HQ]\PHV�DUH��JOREXODU��SURWHLQV��
SRO\SHSWLGH�

K\GURSKLOLF���ZDWHU�VROXEOH���5��JURXSV�RQ
RXWVLGH��RI�HQ]\PH���

��PD[
([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�PDUN�ZDV�UDUHO\�DZDUGHG��7KH�ZRUGV
�ZHUH�HPEROGHQHG�LQ�WKHڕLQ�VROXWLRQڔ
TXHVWLRQ�LQ�DQ�DWWHPSW�WR�JHW�FDQGLGDWHV�WR
OLQN�HQ]\PH�VWUXFWXUH�WR�VROXELOLW\��)HZ
FDQGLGDWHV�DSSHDUHG�WR�UHFRJQLVH�ZKLFK
DVSHFW�RI�NQRZOHGJH�WKH\�ZHUH�EHLQJ
DVNHG�WR�DSSO\�

7RWDO �
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�� 0DUN�6FKHPH

��

����FHQWUDO��&���FDUERQ��DWRP��

����1+����DPLQH��JURXS��

����&22+���FDUER[\O��JURXS��RSSRVLWH
DPLQH�JURXS�

����&+����PHWK\O��JURXS���RSSRVLWH�
K\GURJHQ���+�

� &5(',7�GLVSOD\HG�IRUPXODH�IRU�JURXSV
WKURXJKRXW

��'2�127�&5(',7�LI�MRLQHG�WR�DQRWKHU
JURXS�E\�DQ�LQFRUUHFW�ERQG

��$&&(37�DPLQR�JURXS���+1+

��$&&(37�FDUER[\OLF��DFLG��JURXS
��'2�127�&5(',7�LI�VLQJOH�ERQG�GUDZQ
EHWZHHQ�&�DQG�2

 ���PDUNV

,I�GLDJUDP�LV�FRUUHFW��,*125(
FRQWUDGLFWRU\�SURVH�
,I�GLDJUDP�LV�LQFRUUHFW��'2�127�$:$5'
PDUN�IRU�FRUUHFW�SURVH

([DPLQHU
V�&RPPHQWV

PRVW�FDQGLGDWHV�GUHZ�DQ�DFFXUDWH�GLDJUDP
DQG�JDLQHG�DOO���PDUNV��7KH�PRVW�FRPPRQ
PLVWDNHV�ZHUH�RQO\�KDYLQJ�D�VLQJOH�ERQG
IRU�WKH�& 2�LQ�WKH�FDUER[\O�JURXS��ZULWLQJ
&2+�IRU�WKH�FDUER[\O�JURXS��RU�KDYLQJ���+V
LQ�WKH�DPLQH�JURXS�

7RWDO �
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�� 0DUN�6FKHPH

��

'1$�
SRO\SHSWLGH�V��
WHUWLDU\��VWUXFWXUH���VKDSH�

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

,*125(�FKURPRVRPHV
,*125(�SURWHLQ
$&&(37��'��VKDSH���VWUXFWXUH
,*125(�DFWLYH�VLWH

([DPLQHU
V�&RPPHQWV

([DPLQHUV�ZHUH�VXUSULVHG�E\�WKH�QXPEHU
RI�FDQGLGDWHV�ZKR�IDLOHG�WR�VFRUH�ZHOO�RQ
WKLV�TXHVWLRQ��2IWHQ�FKURPRVRPHV�DQG
JHQHWLF�PDWHULDO�ZHUH�JLYHQ�DV�WKH
LQFRUUHFW�DQVZHUV�WR�'1$�IRU�WKH�ILUVWڔ�ILOO�LQ
WKH�EODQN��0ڕDQ\�DQVZHUV�QDPHG�SURWHLQV
LQVWHDG�RI�SRO\SHSWLGHV�IRU�WKH�VHFRQG�
ZKLFK�JDLQHG�QR�FUHGLW��/DFN�RI�GHWDLO�VXFK
DV�MXVW�PHQWLRQLQJ�VKDSH�DQG�QRW
H[WHQGLQJ�WKHLU�DQVZHU�WR�WHUWLDU\
VWUXFWXUH�VKDSH�RU��'�VWUXFWXUH�VKDSH
PHDQW�WKDW�PDQ\�FDQGLGDWHV�GLG�QRW�JDLQ
WKLV�PDUN�IRU�WKH�WKLUG�EODQN�

7RWDO �
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�� 0DUN�6FKHPH

�� L SHSWLGH��ERQG���OLQN�� � '2�127�&5(',7�GLSHSWLGH

([DPLQHU
V�&RPPHQWV

7KH�YDVW�PDMRULW\�RI�FDQGLGDWHV�JRW�WKLV
PDUN��RI�WKRVH�ZKR�GLG�QRWڔ�SRO\SHSWLGHڕ�
�ZHUH�WKH�PRVWڕK\GURJHQڔ��DQGڕGLSHSWLGHڔ
FRPPRQ�UHVSRQVHV�

LL K\GURO\VLV�

ZDWHU���+�2��LV��DGGHG���XVHG���QHHGHG�

� ,*125(�QDPH�RI�ERQG

&5(',7�2+�DQG�+�SXW�EDFN�RQ�DPLQR
DFLGV
$&&(37��EURNHQ�GRZQ��ZLWK�ZDWHU

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�DOVR�D�KLJK�VFRULQJ�TXHVWLRQ�ZLWK
RYHU�WKUHH�TXDUWHUV�RI�FDQGLGDWHV�JHWWLQJ
ERWK�PDUNV��6RPH�GHVFULEHG�FRQGHQVDWLRQ
LQ�VRPH�GHWDLO��IRU�QR�PDUNV�RU�PL[HG�XS
K\GURO\VLV�DQG�FRQGHQVDWLRQ�DQG�JRW�RQH
PDUN�RQO\�

7RWDO �
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�� 0DUN�6FKHPH

�� *OREXODU
*��EDOO��VKDSHG����VSKHULFDO���$:�
*��K\GURSKLOLF����5��JURXSV���UHJLRQV��RQ
RXWVLGH��RI���'�VWUXFWXUH����K\GURSKRELF
�5��JURXSV�RQ�LQVLGH�
*��IRUP�+�ERQGV�ZLWK�ZDWHU�
*��VROXEOH�
*��H[DPSOH�RI�JOREXODU�SURWHLQ��RWKHU�WKDQ
KDHPRJORELQ��

+��KDHPRJORELQ��FDUULHV���WUDQVSRUWV���
R[\JHQ���FDUERQ�GLR[LGH�

+��KDHPRJORELQ�FRQWDLQV��SURVWKHWLF�JURXS
��KDHP���)H�����LURQ�LRQ��WR�DOORZ�R[\JHQ�WR
EH�FDUULHG��

+���SRO\SHSWLGH�FKDLQV�ZLWKLQ�
KDHPRJORELQ�KDYH�WHUWLDU\�VWUXFWXUH��LQ�D
EDOO�VKDSH��

)��)LEURXV�OLQHDU���ORQJ��FKDLQ��

)���FKDLQV�FDQ��IRUP��+��ERQGV�ZLWK
DGMDFHQW��FKDLQV��ZLWKLQ�D�PROHFXOH��

)��LQVROXEOH���IHZ�K\GURSKLOLF�JURXSV�

)��VWURQJ���SURYLGH�VWUHQJWK�

)��KDYH�VWUXFWXUDO�UROH�

&��FROODJHQ�KDV�KLJK�SURSRUWLRQ�RI�JO\FLQH�
VR�FKDLQV�FDQ�OLH�FORVH�WRJHWKHU���$:�

��PD[
*��,*125(�URXQG���JOREXODU

*��$&&(37��QDPHG��HQ]\PH���KRUPRQH��
DQWLERG\���FKDQQHO���FDUULHU
*��,*125(�PHWDEROLF���WUDQVSRUW

+��$&&(37�UHIHUHQFHV�WR�EXIIHULQJ

+��,*125(�)H��

+��$&&(37�KDHPRJORELQ�KDV�WHUWLDU\
VWUXFWXUH

)��$&&(37�VWUDLJKW���URSH�OLNH
)��,*125(�VWUDQG

)��,*125(�ILEUH���ILEULO
��IRUڕFKDLQڔ��DV�$:�IRUڕVWUDQGڔ�37)&&$��(
)��RQO\
)��$&&(37�FURVVOLQN�DV�$:�IRU�ERQG�IRU�
)��RQO\
)��'2�127�&5(',7�PROHFXOH�DVڕ:$ڔ��IRU
ڕFKDLQڔ
)��,*125(�DWWUDFWLRQV����QDPHG��FRYDOHQW
ERQGV

)��,*125(�IOH[LEOH���LQHODVWLF���ZLWKVWDQGV
SUHVVXUH
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�� 0DUN�6FKHPH

&��FROODJHQ�IRUPV��FURVVOLQNV���FRYDOHQW
ERQGV��EHWZHHQ�PROHFXOHV�

&��FURVVOLQNV���HQGV�RI�PROHFXOHV��DUH
VWDJJHUHG�WR�DYRLG��ZHDN�SRLQWV���$:�

&��FROODJHQ�IRUPV�SDUW�RI��WHQGRQ��
FDUWLODJH���OLJDPHQW���ERQH���FRQQHFWLYH
WLVVXH���EURQFKL���EURQFKLROHV���WUDFKHD��
VNLQ�

&��$&&(37��PLFUR���PDFUR��ILEULOV���ILEUHV�
DV�$:�IRU�PROHFXOHV

&��$&&(37��PLFUR���PDFUR��ILEULOV���ILEUHV�
DV�$:�IRU�PROHFXOHV

&��,*125(�EORRG�YHVVHO���DUWHU\���YHLQ�
ZDOO
&��,*125(�OLSV

4:&���XVH�RI�KDHPRJORELQ�DQG�FROODJHQ
DV�H[DPSOHV

� $:$5'�LI�DQ\�+�PDUN�DQG�DQ\�&�PDUN�DUH
DZDUGHG

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�GLIIHUHQWLDWHG�ZHOO�EHWZHHQ
FDQGLGDWHV�DQG�PDQ\�VFRUHG�KLJKO\�
2EVHUYDWLRQV�RQ�HDFK�PDUNLQJ�SRLQW�ZHUH
DV�IROORZV�

*���6RPH�FDQGLGDWHV�GHVFULEHG�WKH
VKDSH�RI�JOREXODU�SURWHLQV�DVڔ�URXQGڕ
DQG�ZHUH�QRW�FUHGLWHG�
*���6RPH�UHIHUUHG�WR�K\GURSKRELF�DQG
K\GURSKLOLFڔ�LQWHUDFWLRQVڕ�UDWKHU�WKDQ
SDUWV�RI�WKH�PROHFXOH�
*���$OPRVW�QRERG\�PHQWLRQHG�IRUPLQJ
+�ERQGV�ZLWK�ZDWHU�
*��DQG�)���7KHVH�ZHUH�YHU\
FRPPRQO\�DZDUGHG�EXW�D�IHZ
FDQGLGDWHV�JRW�WKH�VROXELOLW\�WKH�ZURQJ
ZD\�URXQG�
*���7KLV�ZDV�RQO\�VHHQ�RFFDVLRQDOO\
ZLWK�HQ]\PHV�EHLQJ�WKH�PRVW�FRPPRQ
VXJJHVWLRQ�
+���7KLV�ZDV�UHJXODUO\�JLYHQ�EXW�VRPH
FDQGLGDWHV�MXVW�PHQWLRQHGڔ�ELQGLQJڕ�WR
R[\JHQ��UDWKHU�WKDQ�WUDQVSRUWLQJ�RU
FDUU\LQJ�LW�
+���7KLV�ZDV�IUHTXHQWO\�JLYHQ�EXW
VRPH�UHVSRQVHV�MXVW�PHQWLRQHGڔ�LURQڕ�
+���7KLV�ZDV�UDUHO\�JLYHQ��&DQGLGDWHV
RIWHQ�GLVFXVVHG�SULPDU\��VHFRQGDU\�
WHUWLDU\�DQG�TXDWHUQDU\�VWUXFWXUHV�IRU
ERWK�SURWHLQV�
)���7KLV�ZDV�JLYHQ�RIWHQ�IRU�ERWKڔ�ORQJڕ
DQGڔ�URSH�OLNHڕ�
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�� 0DUN�6FKHPH

)��DQG�&���)��ZDV�HDVLHU��DQG�JLYHQ
VOLJKWO\�PRUH�RIWHQ��EXW�LW�ZDV�FOHDU�WKDW
PDQ\�FDQGLGDWHV�KDG�QRW�OHDUQHG�WKH
VSHFLILF�QDWXUH�RI�WKH�ERQGV�ZLWKLQ
FROODJHQ�
)��DQG�)���$URXQG�KDOI�RI�FDQGLGDWHV
JRW�ERWK�RI�JRW�WKHVH�PDUNV�
&���0DQ\�FDQGLGDWHV�DFNQRZOHGJHG
WKDW�JO\FLQH�IRUPHG�D�KLJK�SURSRUWLRQ�RI
WKH�VWUXFWXUH��EXW�IDLOHG�WR�OLQN�WKLV�WR
WKH�FKDLQV�EHLQJ�DEOH�WR�OLH�FORVHO\
WRJHWKHU�
&���7KLV�ZDV�DWWHPSWHG�E\�D�PLQRULW\
RI�FDQGLGDWHV�EXW�ZLWK�UHJDUG�WR
VWUHQJWK�UDWKHU�WKDQ�DYRLGLQJ�ZHDN
SRLQWV�
&���0DQ\�FDQGLGDWHV�MXVW�UHSHDWHG
ZKDW�ZDV�LQ�WKH�TXHVWLRQ��JLYLQJ�EORRG
YHVVHOV�DV�DQ�H[DPSOH��2I�WKRVH�WKDW
ZHUH�DZDUGHG�WKH�PDUNڔ��WHQGRQVڕ�ZDV
PRVW�IUHTXHQW��IROORZHG�E\ڔ�ERQHڕ�DQG
�ڕVNLQڔ
4:&��7KLV�ZDV�RIWHQ�DZDUGHG�DQG
ZKHUH�LW�ZDVQڕW�LW�ZDV�XVXDOO\�IRU�ZDQW
RI�D�&�PDUN�

0DQ\�FDQGLGDWHV�VWDWHG�WKDW�KDHPRJORELQ
ZDV�PDGH�RI�̪�DQG�̫�JOXFRVH��,W�LV�ZRUWK
QRWLQJ�WKDW�VXFK�HUURUV�DV�WKLV�XVXDOO\
UHVXOW�LQ�IHZHU�PDUNV�IRU�FDQGLGDWHV��2Q
WKLV�RFFDVLRQ�WKH�PDUN�VFKHPH�ZDV�PRUH
IRUJLYLQJ�

7RWDO �
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�� 0DUN�6FKHPH

�� D � $:$5'�RQH�PDUN�SHU�FRUUHFW�URZ
$&&(37�XVH�RI�DQ�XQDPELJXRXV�V\PERO
RWKHU�WKDQ�D�WLFN��H�J��<�
'2�127�&5(',7�LI�WKHUH�LV�DQ\�DPELJXLW\
LQ�WKH�V\PERO�XVHG

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�GLVFULPLQDWHG�ZHOO�EHWZHHQ
FDQGLGDWHV�DQG�WKH�UDQJH�RI�PDUNV�YDULHG
D�ORW��0RVW�FDQGLGDWHV�XQGHUVWRRG�WKH�UROH
RI�SKRVSKROLSLGV�DQG�FKROHVWHURO�LQ
PHPEUDQHV�EXW�IHZ�VHHPHG�DZDUH�RI�WKH
FRQVWLWXHQW�HOHPHQWV�DQG�PDQ\�WKRXJKW
WKDW�SKRVSKROLSLGV�ZHUH�VROXEOH�LQ�ZDWHU�

E PL[�ZLWK���DGG��HWKDQRO���DOFRKRO��DQG�ZDWHU�

�JRHV��FORXG\�

� '2�127�&5(',7�UHIHUHQFH�WR�DQ\
LQFRUUHFW�ELRFKHPLFDO�WHVW

$&&(37�PLON\���ZKLWH��HPXOVLRQ�
'2�127�&5(',7�SUHFLSLWDWH

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�JRW�DW�OHDVW�RQH�PDUN�DQG
PDQ\�VFRUHG����6RPH�FDQGLGDWHV�WKRXJKW
WKH�ZKLWH�RU�FORXG\�FRORXU�ZDV�D�SUHFLSLWDWH
DQG�VR�FRXOG�QRW�DFFHVV�WKH�VHFRQG�PDUN�
6RPH�GHVFULSWLRQV�RI�LQFRUUHFW�ELRFKHPLFDO
WHVWV�ZHUH�VHHQ�
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�� 0DUN�6FKHPH

F OHVV��RYHUDOO��OLSLG���IDW��

OHVV���QR��VDWXUDWHG��IDW���OLSLG���IDWW\�DFLGV��

PRUH�XQVDWXWDUHG��IDW���OLSLG���IDWW\�DFLGV��

��PD[ &DQQRW�EH�LQIHUUHG�IURP�PDUNLQJ�SRLQWV��
DQG��
$&&(37�QR���OHVV��FKROHVWHURO
$&&(37�PHDW�KDV�PRUH

$&&(37�PHDW�KDV�PRUH

$&&(37�PHDW�KDV�OHVV

�+LJKHU�UDWLR�RI�XQVDWXUDWHG�WR�VDWXUDWHGژ� 
��PDUNV��PS���DQG���

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VFRUHG�RQH�PDUN�HLWKHU
IRU�ZULWLQJ�WKDW�WKHUH�ZDV�OHVV�IDW�LQ
P\FRSURWHLQ�RU�IRU�GLVFXVVLQJ�VDWXUDWLRQ�
0DQ\�FDQGLGDWHV�IDLOHG�WR�GLVFXVV�ERWK
LGHDV�VR�RQO\�D�PLQRULW\�ZHUH�DZDUGHG�WZR
PDUNV��$�VLJQLILFDQW�QXPEHU�RI�FDQGLGDWHV
VLPSO\�VWDWHG�WKDW�P\FRSURWHLQ�FRQWDLQV
XQVDWXUDWHG�IDW��ZLWKRXW�WKHQ�PDNLQJ�D
FRPSDULVRQ�ZLWK�DQLPDO�SURWHLQ��DQG�VR
FRXOG�QRW�EH�DZDUGHG�WKH�PDUN�
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�� 0DUN�6FKHPH

�� L � 0DUN�WKH�ILUVW���UHVSRQVHV
$:$5'���PDUN�IRU�HDFK�FRUUHFW�URZ
LUUHVSHFWLYH�RI�ER[HV
7KUHH�FRUUHFW�URZV�RI�UHVSRQVHV�ZULWWHQ
ZLWKLQ�WKH�VDPH�ER[�FDQ�EH�DZDUGHG��
SRLQWV�

$&&(37�HYHU\�VHFRQG�RQH�LV�IOLSSHG

$&&(37�ILEUHV���PLFURILEULOV���ILEULOV��
PDFURILEULOV
'2�127�&5(',7�P\RILEULOV
$&&(37�JUDLQV

ڕERQGVڔ��DV�$:�IRUڕFURVV�OLQNV�ڔ�37)&&$

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�QRW�DQVZHUHG�ZHOO��0RVW
FDQGLGDWHV�JDLQHG���RU���PDUNV��XVXDOO\�IRU
LGHQWLI\LQJ�̪��DQG�̫�JOXFRVH�DV�VXEXQLWV�
WKH�ILEURXV�QDWXUH�RI�FHOOXORVH�RU�WKH
DUUDQJHPHQW�RI�K\GURJHQ�ERQGLQJ��)HZ�JRW
IXOO�PDUNV��$�VLJQLILFDQW�PLQRULW\�XVHG
WHUPV�DVVRFLDWHG�ZLWK�SURWHLQ�VWUXFWXUH�DQG
JDLQHG�QR�FUHGLW��6LPLODUO\��PDQ\
FDQGLGDWHV�JDYH�GLIIHUHQFHV�UHODWLQJ�WR
IXQFWLRQ�UDWKHU�WKDQ�VWUXFWXUH�DQG�JDLQHG
QR�FUHGLW��$�ODUJH�QXPEHU�RI�FDQGLGDWHV
DQVZHUHG�DV�LI�RQH�RI�WKH�PROHFXOHV�WKH\
ZHUH�GHVFULELQJ�ZDV�JO\FRJHQ��DV
UHIHUHQFH�WR�����ERQGV�DQG�EUDQFKHV�ZDV
RIWHQ�VHHQ��&DQGLGDWHV�ZKR�GLG�QRW
FRPSDUH�OLNH�ZLWK�OLNH�ZLWKLQ�D�JLYHQ�URZ
ZHUH�QRW�FUHGLWHG��QRU�ZHUH�UHVSRQVHV�WKDW
ZHUH�ZULWWHQ�LQ�D��WK�RU��WK�URZ�
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�� 0DUN�6FKHPH

LL �WHQVLOH��VWUHQJWK���VWURQJ�

�+��ERQGV���OLQNV��FDQ�IRUP��EHWZHHQ
DGMDFHQW�ILEULOV��

LQVROXEOH��

��PD[ $&&(37�PHFKDQLFDO�VWUHQJWK
,*125(�ILEURXV���ULJLG

$&&(37�ILEUHV���PLFURILEULOV���ILEULOV��
PDFURILEULOV
,*125(�UHIV�WR�ERQGLQJ�ZLWK�ZDWHU
,*125(�LRQLF���P\RILEULOV
$&&(37�FURVVOLQNV
'2�127�&5(',7�SHSWLGH���FRYDOHQW��
JO\FRVLGLF���GLVXOILGH�HWF

([DPLQHU
V�&RPPHQWV

0DQ\�JDLQHG���PDUNV�KHUH�IRUڔ�VWURQJڕ�DQG
��7KRVH�WKDW�DWWHPSWHG�WRڕLQVROXEOHڔ
GHVFULEH�ELQGLQJ�EHWZHHQ�PROHFXOHV
VRPHWLPHV�IDLOHG�WR�SURYLGH�HQRXJK�GHWDLO
RU�ZHUH�QRW�JLYHQ�WKH�PDUN�EHFDXVH�RI
LQFRUUHFW�RU�FRQWUDGLFWRU\�VFLHQFH��$
VLJQLILFDQW�QXPEHU�RI�FDQGLGDWHV�GLVFXVVHG
WKH�SHUPHDELOLW\�RI�WKH�FHOO�ZDOO�DQG�JDLQHG
QR�FUHGLW�

7RWDO �
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�� 0DUN�6FKHPH

�� D L SULPDU\�%�DQG�'� � '2�127�&5(',7�LI�DQRWKHU�OHWWHU�LV�VKRZQ

LL VHFRQGDU\�$�DQG�(� � '2�127�&5(',7�LI�DQRWKHU�OHWWHU�LV�VKRZQ

LLL WHULWRU\�)�DQG�*� � '2�127�&5(',7�LI�DQRWKHU�OHWWHU�LV�VKRZQ

LY TXDWHUQDU\�&� � '2�127�&5(',7�LI�DQRWKHU�OHWWHU�LV�VKRZQ

([DPLQHU
V�&RPPHQWV

7KH�DELOLW\�WR�DSSO\�NQRZOHGJH�RI�WKH
IXQGDPHQWDO�DVSHFWV�RI�SURWHLQ�VWUXFWXUH
ZDV�UHTXLUHG�IRU�WKLV�TXHVWLRQ�EXW�PDQ\
FDQGLGDWHV�ZHUH�FOHDUO\�XQFRPIRUWDEOH�ZLWK
WKH�WRSLF��3DUW��L��ZDV�WKH�SDUW�PRVW
IUHTXHQWO\�DQVZHUHG�FRUUHFWO\��2QO\�D
PLQRULW\�DQVZHUHG��LL�����LY��FRUUHFWO\�DQG
YHU\�IHZ�VFRUHG�DOO���PDUNV��$�QXPEHU�RI
UHVSRQVHV�FRQWDLQHG�RQO\�RQH�OHWWHU��ZKHQ�
IRU�SDUWV��L���LLL���WZR�ZHUH�UHTXLUHG��7KH
PRVW�FRPPRQ�UHVSRQVH�WR�SDUW��LY��ZDV�)�
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�� 0DUN�6FKHPH

E L �EHWZHHQ�2�DQG�+��RI�DGMDFHQW
PROHFXOHV��

�EHWZHHQ��HOHFWURSRVLWLYH���̭����GHOWD�

�+���DQG��HOHFWURQHJDWLYH���̭����GHOWD�

�2��

�ZDWHU�PROHFXOH��LV�SRODU���KDV�FKDUJH
VHSDUDWLRQ�

� ��'2�127�&5(',7�2�+�PROHFXOHV

��$&&(37�VOLJKWO\��SRVLWLYH���QHJDWLYH
��,*125(�R[\JHQ�LV�QHJDWLYH���K\GURJHQ
LV�SRVLWLYH
��'2�127�&5(',7�LRQV
$:$5'�PS���DQG���IRU�GLDJUDP�EHORZ�
L�H��+�ERQG�FDQ�EH�GUDZQ�DV�GRWWHG�RU
GDVKHG�RU�ODEHOOHG��EXW�,*125(�VROLG�OLQH
'2�127�$:$5'�PDUN�LI�GLDJUDP
FRQWUDGLFWV�WH[W

��$&&(37�HOHFWURQV�SXOOHG�FORVHU�WR
R[\JHQ�DWRP���ZDWHU�LV�D�GLSROH
��,*125(�HOHFWURQHJDWLYH���HOHFWURSRVLWLYH
��,*125(�R[\JHQ�LV�QHJDWLYH���K\GURJHQ
LV�SRVLWLYH
��'2�127�&5(',7�LRQV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�ZHOO�DQVZHUHG�
&DQGLGDWHV�IUHTXHQWO\�XVHG�WKH�VSDFH
DYDLODEOH�WR�GUDZ�D�GLDJUDP�ZKLFK�ZDV
XVXDOO\�DFFXUDWHO\�GUDZQ�DQG�JDLQHG��
PDUNV��0DQ\�FDQGLGDWHV�WKHQ�JDLQHG�WKH
WKLUG�PDUN�IRU�VWDWLQJ�WKH�SRODU�QDWXUH�RI�WKH
ZDWHU�PROHFXOH��&DQGLGDWHV�ZKR�UHIHUUHG
WR�R[\JHQ�RU�K\GURJHQ�DV�PROHFXOHV�RU
LRQV�ZHUH�QRW�DZDUGHG�RQH�RU�PRUH�RI�WKH
PDUNLQJ�SRLQWV�
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�� 0DUN�6FKHPH

LL �PHGLXP�IRU��PHWDEROLF��UHDFWLRQV�

��EHFDXVH��DOORZV��QDPHG��LRQLF
FRPSRXQG�V��WR�VHSDUDWH�

�WUDQVSRUW�

�WZR�QDPHG�WUDQVSRUW��V\VWHPV���PHGLD
25
RQH�H[DPSOH�RI�D�WUDQVSRUW��PHGLXP��
V\VWHP��ZLWK�D�QDPHG�H[DPSOH�RI�ZKDW
LV�WUDQVSRUWHG�

��RUJDQLVPV�FDQ��DEVRUE���WDNH�LQ�
�QDPHG��PLQHUDOV���LRQV����QDPHG��JDV��
IRRG�

�DEOH�WR�GLOXWH�WR[LF�VXEVWDQFHV�

��PD[ ��$&&(37�UHDFWLRQV�FDQ�KDSSHQ�LQ�ZDWHU
��$&&(37�VXSSRUWV�PHWDEROLF�UHDFWLRQV

��,*125(�QXWULHQWV
��$&&(37�DSRSODVW���VDS���EORRG��
V\PSODVW���YDFXRODU�SDWKZD\���EORRG��
O\PSK���[\OHP���SKORHP���WLVVXH�IOXLG���&6)

��,*125(�QXWULHQWV���VXEVWDQFHV
��,*125(�JHW���REWDLQ

,*125(�UHIV�WR�RVPRVLV

([DPLQHU
V�&RPPHQWV

0RVW�UHVSRQVHV�ZHUH�DZDUGHG���RU��
PDUNV��5HIHUHQFH�WR�WUDQVSRUW�ZDV�WKH
PRVW�FRPPRQO\�VHHQ�FRUUHFW�UHVSRQVH�
0DUNV�ZHUH�DOVR�DZDUGHG�IUHTXHQWO\�IRU
PHQWLRQ�WKDW�ZDWHU�LV�D�PHGLXP�IRU
UHDFWLRQV��SURFHVVHV�ZDV�QRW�VXIILFLHQW��RU
JLYLQJ�H[DPSOHV�RI�WUDQVSRUW�V\VWHPV�DQG
ZKDW�LV�FDUULHG�LQ�WKHP��0DQ\�UHVSRQVHV
GLVFXVVHG�WKH�LGHD�RI�DEVRUSWLRQ�EXW�XVHG
ZRUGV�VXFK�DVڔ�JHWڕ�RUڔ�REWDLQڕ�RUڔ�QXWULHQWVڕ�
ZKLFK�ZHUH�QRW�SUHFLVH�HQRXJK��,W�ZDV
FRPPRQ�IRU�DQVZHUV�WR�LPSO\�WKDW�XSWDNH
RI�PLQHUDOV�ZDV�D�IHDWXUH�RI�DTXDWLF
RUJDQLVPV�RQO\��)XUWKHU�GHWDLO�RI�UHDFWLRQ
IDFLOLWDWLRQ�ZDV�UDUHO\�VHHQ�DQG�GLOXWLRQ�RI
WR[LF�VXEVWDQFHV�ZDV�HTXDOO\�UDUH��$
VLJQLILFDQW�PLQRULW\�RI�UHVSRQVHV�GLG�QRW
IRFXV�RQ�WKH�ZRUGڔ�VROYHQWڕ�LQ�WKH�TXHVWLRQ
DQG�GLVFXVVHG�RWKHU�SURSHUWLHV�RI�ZDWHU�IRU
QR�FUHGLW��6RPH�UHVSRQVHV�GHVFULEHG�WKH�
SURFHVV�RI�GLVVROXWLRQ�GHVSLWH�WKH�TXHVWLRQ
DVNLQJ�DERXW�LPSRUWDQFH�
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�� 0DUN�6FKHPH

�� %��� �

7RWDO �

�� &��� �

7RWDO �

�� SURWHLQ���SRO\SHSWLGH��� � $//2:�F\VWHLQH

,*125(��RWKHU�QDPHG��DPLQR�DFLGV
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�� 0DUN�6FKHPH

�� D L VLQJOH�ERQG�EHWZHHQ�R[\JHQ�RQ�JO\FHURO
DQG�FDUERQ�RQ�IDWW\�DFLG��

GRXEOH�ERQGHG�R[\JHQ�RQ�ILUVW�FDUERQ�RI
WKH�IDWW\�DFLG���

� $//2:�RQ�DQ\�RI�WKH�JO\FHURO�FDUERQV

$//2:�DQ\�QXPEHU�RI�FDUERQV�LQ�FKDLQ

LL HVWHU�� �

LLL ZDWHU�� �

E VWDUFK
$1'
JO\FRJHQ��

� $//2:�DP\ORVH���DP\ORSHFWLQ
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�� 0DUN�6FKHPH

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

VFLHQFH�FRQWHQW�GHWHUPLQHV�WKH
OHYHO�

&RPPXQLFDWLRQ�6WDWHPHQW
GHWHUPLQHV�WKH�PDUN�ZLWKLQ�D�OHYHO�
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/HYHO����ڏ���PDUNV�
$�JRRG�UDQJH�RI�VWUXFWXUDO�GHWDLOV�DQG
SURSHUWLHV�DUH�SURYLGHG�LQFOXGLQJ�UHIHUHQFH
WR�IDWV�DQG�FDUERK\GUDWHV�LQ�ERWK�SODQWV
DQG�DQLPDOV��([SODQDWLRQV�DUH�SURYLGHG�IRU
HDFK�VWUXFWXUDO�FRPPHQW�

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

/HYHO����ڏ���PDUNV�
6RPH�VWUXFWXUDO�GHWDLOV�DQG�SURSHUWLHV�DUH
SURYLGHG�LQFOXGLQJ�UHIHUHQFH�WR�PROHFXOHV
LQ�ERWK�SODQWV�DQG�DQLPDOV��([SODQDWLRQV
DUH�SURYLGHG�IRU�HDFK�VWUXFWXUDO�FRPPHQW�

7KH�H[SODQDWLRQV�DUH�FOHDUO\�OLQNHG�WR�WKH
VWUXFWXUH�RI�WKH�PROHFXOHV�EXW�PD\�QRW�IXOO\
H[SODLQ�KRZ�WKH�VWUXFWXUH�VXLWV�WKH�UROH�DQG
XVH�RI�VFLHQWLILF�WHUPLQRORJ\�PD\�QRW
DOZD\V�EH�DSSURSULDWH��7KH�LQIRUPDWLRQ
SUHVHQWHG�LV�PRVWO\�UHOHYDQW�

/HYHO����ڏ���PDUNV�
$�OLPLWHG�QXPEHU�RI�VWUXFWXUDO�GHWDLOV�DUH
SURYLGHG��7KH�H[SODQDWLRQV�GR�QRW�FOHDUO\
VKRZ�KRZ�WKH�PROHFXOHV�DUH�VXLWHG�WR�WKHLU
UROH�

7KHUH�LV�D�ORJLFDO�VWUXFWXUH�WR�WKH�DQVZHU�
7KH�H[SODQDWLRQV��WKRXJK�EDVLF��DUH�FOHDU�

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

0D[�� ,QGLFDWLYH�VFLHQWLILF�SRLQWV�PD\�LQFOXGH�
6WUXFWXUHV��6���3URSHUWLHV��3��DQG
([SODQDWLRQV��(��

&DUERK\GUDWHV�
����6���3RO\PHUV�RI�JOXFRVH
����(���*OXFRVH�FDQ�EH�XVHG�LQ�UHVSLUDWLRQ
WR�UHOHDVH�HQHUJ\

����6���/DUJH�PROHFXOHV
����3���,QVROXEOH
����(���'R�QRW�DIIHFW�ZDWHU�SRWHQWLDO�RI�FHOO

��JO\FRVLGLF�ERQGVڏ��������6
����(���(DV\�WR�PDNH�DQG�EUHDN�WR�UHOHDVH
JOXFRVH���PRQRPHUV

����6���&RLOHG�VKDSH���FRPSDFW
����(���7DNH�XS�OHVV�VSDFH�LQ�FHOO

����6���$P\ORVH�XQEUDQFKHG���DP\ORSHFWLQ
ZLWK�IHZ�EUDQFKHV
����(���1R�QHHG�IRU�UDSLG�UHOHDVH�RI
PRQRPHUV�LQ�SODQWV

����6���*O\FRJHQ�PRUH�EUDQFKHG
����(���$OORZV�PRUH�UDSLG�UHOHDVH�RI
PRQRPHUV�LQ�DQLPDOV

/LSLGV��$&&(37�OLSLGV�RU�IDWV��
����6���)DWV�KDYH�PRUH�FDUERQ�FDUERQ
ERQGV���FDUERQ�K\GURJHQ�ERQGV
����3���)DWV�DUH�HQHUJ\�ULFK���FRQWDLQ�PRUH
HQHUJ\�SHU�PROHFXOH
����(���0RUH�HQHUJ\�VWRUHG�LQ�OHVV�VSDFH

����3���)DWV�DUH�LQVROXEOH
����(���'R�QRW�DIIHFW�ZDWHU�SRWHQWLDO�RI�FHOO

����6���)DWW\�DFLGV�DUH�ORQJ�FDUERQ�FKDLQV
����(���&DQ�EH�EURNHQ�GRZQ�WR�UHOHDVH�WZR
FDUERQ���DFHW\O�JURXSV��ZKLFK�HQWHU�.UHEV
F\FOH�

����6����$QLPDO�IDWV�VDWXUDWHG���KDUGHU
����(����+DYH�UROH�LQ�SURWHFWLRQ���LQVXODWLRQ
DV�ZHOO�DV�HQHUJ\�VWRUDJH�

7RWDO ��
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�� LGHD�WKDW�PRUH�WKDQ�RQH�OHDI�VKRXOG�EH
WHVWHG��

LQ�FDVH�WKH�OHDI�XVHG�ZDV�DW\SLFDO��

VXFURVH�LV�D�QRQ�UHGXFLQJ�VXJDU��

LI�PHWKRG�LV�LQWHQGHG�WR�PHDVXUH�VXFURVH
WKHQ�ERLOLQJ�ZLWK�+&O�LQ�QHFHVVDU\�V

RWKHU�VXJDUV���JOXFRVH��DOVR�SUHVHQW�LQ�OHDI
�

FKORURSK\OO���RWKHU�SLJPHQWV��LQ�OHDI��

JUHHQ���FRORXU��RI�SLJPHQWV�ZLOO�LQWHUIHUH
ZLWK�FRORULPHWU\�UHVXOWV��

EOXH�ILOWHU�LV�WKH�ZURQJ�W\SH�RI�ILOWHU���VKRXOG
KDYH�XVHG�UHG�ILOWHU��

��PD[

7RWDO �
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