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� $�FKHPLVW�FDUULHV�RXW�UHDFWLRQV�RI�EDULXP�DQG�EDULXP�QLWULGH��%D�1��

�
5HDFWLRQ�� %DULXP�LV�UHDFWHG�ZLWK�ZDWHU�
5HDFWLRQ�� %DULXP�QLWULGH�LV�UHDFWHG�ZLWK�ZDWHU��IRUPLQJ�DQ�DONDOLQH�VROXWLRQ�DQG�DQ�DONDOLQH�JDV�
5HDFWLRQ�� %DULXP�LV�UHDFWHG�ZLWK�DQ�H[FHVV�RI�R[\JHQ�DW����¡&��IRUPLQJ�EDULXP�SHUR[LGH��%D2��
��

�L� :ULWH�HTXDWLRQV�IRU�5HDFWLRQ���DQG�5HDFWLRQ���

�,JQRUH�VWDWH�V\PEROV�

�5HDFWLRQ����B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

�5HDFWLRQ����B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� 3UHGLFW�WKH�VWUXFWXUH�DQG�ERQGLQJ�RI�%D�1��
�

>�@

�LLL� %D2��IRUPHG�LQ�5HDFWLRQ���FRQWDLQV�EDULXP�DQG�SHUR[LGH�LRQV�
�7KH�SHUR[LGH�LRQ�KDV�WKH�VWUXFWXUH�>2෹2@�෹�

�6XJJHVW�D�ಪGRW�DQG�FURVVಫ�GLDJUDP�IRU�%D2��

�6KRZ�RXWHU�VKHOO�HOHFWURQV�RQO\�

�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D� &DOFLXP�LV�LQ�*URXS���RI�WKH�3HULRGLF�7DEOH�

�7KH�GLDJUDP�VKRZV�VRPH�UHDFWLRQV�RI�FDOFLXP�DQG�LWV�FRPSRXQGV�

�

5HDFWLRQV���DQG���ERWK�IRUP�FDOFLXP�R[LGH���

�L� :ULWH�WKH�HTXDWLRQ�IRU�UHDFWLRQ���
�

>�@

�LL� :KDW�W\SH�RI�UHDFWLRQ�LV�UHDFWLRQ��"
�

>�@

���E� $�VWXGHQW�SUHSDUHG�VRPH�FDOFLXP�K\GUR[LGH�E\�DGGLQJ�D�VPDOO�SLHFH�RI�FDOFLXP�WR�D�ODUJH�H[FHVV�RI�ZDWHU�

�'HVFULEH�ZKDW�WKH�VWXGHQW�ZRXOG�REVHUYH�DQG�ZULWH�WKH�HTXDWLRQ�IRU�WKH�UHDFWLRQ�

�2EVHUYDWLRQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�(TXDWLRQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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
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� :KLFK�URZ�LV�FRUUHFW"

+LJKHVW�S+�ZKHQ�DGGHG�WR�ZDWHU 0RVW�UHDFWLYH�KDORJHQ

$ 0J2 )�

% 0J2 ,�

& %D2 )�

' %D2 ,�

<RXU�DQVZHU�
>�@

� �:KLFK�VWDWHPHQW�LV�QRW�FRUUHFW�IRU�*URXS���PHWDOV"�

$ ����$Q�XQSDLUHG�HOHFWURQ�LV�SUHVHQW�LQ�DQ�V�RUELWDO�
% ����&KHPLFDO�UHDFWLYLW\�LQFUHDVHV�ZLWK�LQFUHDVLQJ�DWRPLF�QXPEHU�
& ����7KH�ILUVW�LRQLVDWLRQ�HQHUJ\�GHFUHDVHV�ZLWK�LQFUHDVLQJ�DWRPLF�QXPEHU�
' ����$WRPLF�UDGLXV�LQFUHDVHV�ZLWK�LQFUHDVLQJ�DWRPLF�QXPEHU�

<RXU�DQVZHU���
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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� 7KLV�TXHVWLRQ�ORRNV�DW�JURXSV�LQ�WKH�SHULRGLF�WDEOH�

&DOFLXP�DQG�VWURQWLXP�DUH�*URXS���PHWDOV��7KH\�ERWK�UHDFW�ZLWK�ZDWHU�
�$�FKHPLVW�UHDFWV�������J�RI�VWURQWLXP�ZLWK�����FP��ZDWHU��OHDYLQJ�D�FRORXUOHVV�VROXWLRQ�FRQWDLQLQJ�VWURQWLXP
LRQV��7KH�YROXPH�UHPDLQV�DW�����FP���
�

�L� :ULWH�DQ�HTXDWLRQ�IRU�WKH�UHDFWLRQ�EHWZHHQ�VWURQWLXP�DQG�ZDWHU�

�,QFOXGH�VWDWH�V\PEROV�
�

>�@

�LL� &DOFXODWH�WKH�FRQFHQWUDWLRQ��LQ�PRO�GP෹���RI�VWURQWLXP�LRQV�LQ�WKH�UHVXOWLQJ�VROXWLRQ�

�
FRQFHQWUDWLRQ�RI�VWURQWLXP�LRQV� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�PRO�GP෹���>�@

�LLL� $�VWXGHQW�SODQV�WR�FDUU\�RXW�WKLV�H[SHULPHQW�XVLQJ�������J�RI�FDOFLXP�LQVWHDG�RI�������J�RI�VWURQWLXP�
�3UHGLFW�WKH�GLIIHUHQFH��LI�DQ\��EHWZHHQ�WKH�YROXPH�RI�JDV�SURGXFHG�E\�FDOFLXP�DQG�VWURQWLXP�
�([SODLQ�\RXU�UHDVRQLQJ�DQG�LQFOXGH�D�FDOFXODWLRQ�LQ�\RXU�DQVZHU�

�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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� 7KH�WUHQG�LQ�WKH�ILUVW�DQG�VHFRQG�LRQLVDWLRQ�HQHUJLHV�RI�*URXS���HOHPHQWV�FDQ�EH�OLQNHG�WR�WKH�LQFUHDVH�LQ
FKHPLFDO�UHDFWLYLW\�GRZQ�WKH�JURXS�

7KH�ILUVW�DQG�VHFRQG�LRQLVDWLRQ�HQHUJLHV�RI�FDOFLXP�DQG�VWURQWLXP�DUH�JLYHQ�LQ�WKH�WDEOH�

(OHPHQW )LUVW�LRQLVDWLRQ�HQHUJ\���N-PROಥ� 6HFRQG�LRQLVDWLRQ�HQHUJ\��
N-PROಥ�

&D ��� ����

6U ��� ����

�

�L� :ULWH�DQ�HTXDWLRQ��LQFOXGLQJ�VWDWH�V\PEROV��WR�UHSUHVHQW�WKH�VHFRQG�LRQLVDWLRQ�HQHUJ\�RI�VWURQWLXP�

>�@

�LL� ([SODLQ�ZK\�WKH�ILUVW�LRQLVDWLRQ�HQHUJ\�RI�VWURQWLXP�LV�OHVV�WKDQ�WKH�ILUVW�LRQLVDWLRQ�HQHUJ\�RI�FDOFLXP�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D� 0DJQHVLXP�ZLOO�XQGHUJR�UHGR[�UHDFWLRQV�ZLWK�DTXHRXV�VDOWV�RI�OHVV�UHDFWLYH�PHWDOV�
�
�

�L� $�VWXGHQW�UHDFWV�PDJQHVLXP�ZLWK�DTXHRXV�FRSSHU�,,��VXOIDWH�

�
0J�V����&X62��DT��ඎ�&X�V����0J62��DT�

�([SODLQ��LQ�WHUPV�RI�QXPEHUV�RI�HOHFWURQ�WUDQVIHUUHG��WKH�UHGR[�SURFHVVHV�WDNLQJ�SODFH�LQ�WKLV�UHDFWLRQ�
�

>�@

�LL� 7KH�VWXGHQW�DOVR�QRWLFHG�WKDW�WKH�PDJQHVLXP�VWDUWHG�IL]]LQJ�

�7KH�VWXGHQW�WKRXJKW�WKH�IL]]LQJ�ZDV�GXH�WR�WKH�PDJQHVLXP�UHDFWLQJ�ZLWK�ZDWHU�LQ�WKH�PL[WXUH�

�:ULWH�WKH�HTXDWLRQ�IRU�WKH�UHDFWLRQ�RI�PDJQHVLXP�ZLWK�ZDWHU�

�,QFOXGH�VWDWH�V\PEROV�
�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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���E� &RPSRXQGV�RI�FDOFLXP�KDYH�PDQ\�XVHV�
�
�

�L� ,GHQWLI\�D�FRPSRXQG�RI�FDOFLXP�WKDW�FRXOG�EH�XVHG�WR�FRQYHUW�D�VRLO�S+�IURP�����WR�����
�

>�@

�LL� &DOFLXP�SKRVSKLGH��&D�3���LV�DQ�LRQLF�FRPSRXQG�XVHG�LQ�UDW�SRLVRQ�

�&DOFLXP�SKRVSKLGH�FDQ�EH�SUHSDUHG�E\�UHDFWLQJ�FDOFLXP�PHWDO�ZLWK�SKRVSKRUXV��3��

�:ULWH�WKH�HTXDWLRQ�IRU�WKH�UHDFWLRQ�RI�FDOFLXP�ZLWK�SKRVSKRUXV�WR�IRUP�FDOFLXP�SKRVSKLGH�
�

>�@

�LLL� 'UDZ�D�ಪGRW�DQG�FURVVಫ�GLDJUDP�WR�VKRZ�WKH�ERQGLQJ�LQ�FDOFLXP�SKRVSKLGH��&D�3��

�6KRZ�RXWHU�HOHFWURQV�RQO\�

�
>�@

�
�$�VWXGHQW�ZDV�DVNHG�WR�FDUU\�RXW�DQ�H[SHULPHQW�WR�GHWHUPLQH�WKH�LQLWLDO�UDWH�RI�UHDFWLRQ�RI�]LQF�DQG

K\GURFKORULF�DFLG�

�7KH�VWXGHQW�SODQV�WR�FROOHFW�D�WRWDO�RI�DERXW����FP��RI�K\GURJHQ�DW�573�DQG�WR�XVH�DQ�H[FHVV�RI�]LQF�

�7KH�VWXGHQW�VHOHFWV�WKH�IROORZLQJ�DSSDUDWXV�
WKH�DSSDUDWXV�VKRZQ�LQ�WKH�GLDJUDP
����FP�PHDVXULQJ�F\OLQGHU
VWRS�FORFN
��GHFLPDO�SODFH�EDODQFH

�2XWOLQH�KRZ�WKH�VWXGHQW�FRXOG�FDUU\�RXW�WKH�H[SHULPHQW�DQG�H[SODLQ�KRZ�WKH�UHVXOWV�FRXOG�EH�SURFHVVHG

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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JUDSKLFDOO\�
�6KRZ�DOO�ZRUNLQJ�LQ�\RXU�FDOFXODWLRQV�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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� &DOFLXP�UHDFWV�ZLWK�QLWURJHQ�WR�IRUP�FDOFLXP�QLWULGH��&D�1���ZKLFK�LV�DQ�LRQLF�FRPSRXQG�
�

�L� &RQVWUXFW�D�ಪGRW�DQG�FURVVಫ�GLDJUDP�IRU�&D�1��

6KRZ�RXWHU�HOHFWURQV�RQO\�DQG�WKH�FKDUJHV�RQ�HDFK�LRQ�

>�@

�LL� &DOFLXP�QLWULGH�UHDFWV�ZLWK�ZDWHU�WR�IRUP�D�VROXWLRQ�FRQWDLQLQJ�WZR�DONDOLQH�FRPSRXQGV�

:ULWH�DQ�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�

>�@

�LLL� &DOFLXP�UHDFWV�ZLWK�R[\JHQ�WR�IRUP�D�FRPSRXQG�ZKLFK�KDV�D�JLDQW�LRQLF�ODWWLFH�VWUXFWXUH�
7KH�GLDJUDP�VKRZV�LRQV�DV�FLUFOHV�LQ�SDUW�RI�WKH�ODWWLFH�

&RPSOHWH�WKH�GLDJUDP�E\�VKRZLQJ�WKH�V\PEROV�RI�WKH�LRQV��LQFOXGLQJ�FKDUJHV�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�LY� 1LWURJHQ�IRUPV�DQ�R[LGH�ZLWK�WKH�IRUPXOD�1�2��$�PROHFXOH�RI�1�2�LV�OLQHDU�DQG�KDV�D�QLWURJHQ�DWRP�LQ�WKH
FHQWUH�

'UDZ�D�ಪGRW�DQG�FURVVಫ�GLDJUDP�IRU�DQ�1�2�PROHFXOH�

6KRZ�RXWHU�HOHFWURQV�RQO\�

>�@

�� $�VWXGHQW�DGGV�D�VPDOO�DPRXQW�RI�VWURQWLXP�WR�ZDWHU�

:KHQ�WKH�UHDFWLRQ�KDV�ILQLVKHG��WKH�VWXGHQW�PHDVXUHV�WKH�S+�RI�WKH�ILQDO�VROXWLRQ�
�

�L� :ULWH�WKH�HTXDWLRQ�IRU�WKH�UHDFWLRQ�RI�VWURQWLXP�ZLWK�ZDWHU�

>�@

�LL� 'HVFULEH�WZR�REVHUYDWLRQV�ZKLFK�ZRXOG�EH�GLIIHUHQW�LI�WKH�VWXGHQW�KDG�XVHG�FDOFLXP�LQ�SODFH�RI�VWURQWLXP�

�

�

>�@

(1'�2)�48(67,21�3$3(5

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

� L 5HDFWLRQ����%D����+�2�ඎ�%D�2+�����+��Ⴌ

5HDFWLRQ����%D�1�����+�2�ඎ��%D�2+����
�1+�
&RUUHFW�SURGXFWV�Ⴌ
%DODQFLQJ�Ⴌ

� ,JQRUH�VWDWH�V\PEROV

([DPLQHU
V�&RPPHQWV

%RWK�HTXDWLRQV�ZHUH�UHODWLYHO\�FKDOOHQJLQJ�
5HDFWLRQ���ZDV�D�GLUHFW�TXHVWLRQ�DERXW
UHDFWLRQV�RI�*URXS���HOHPHQWV��5HDFWLRQ��
GHPDQGHG�D�KLJKHU�OHYHO�RI�DSSOLFDWLRQ
EDVHG�XSRQ�LQIRUPDWLRQ�JLYHQ��0DQ\
LGHQWLILHG�WKH�DONDOLQH�JDV�DV�1+���EXW�WKHQ
LQFRUUHFWO\�DVVXPHG�WKDW�WKH�DONDOLQH
VROXWLRQ�ZDV�%D2�LQVWHDG�RI�%D�2+���
:HDNHU�FDQGLGDWHV�VXJJHVWHG�HTXDWLRQV
ZLWK�K\SRWKHWLFDO�VSHFLHV�WKDW�FRXOG�QRW
KDYH�ERUQ�DQ\�UHODWLRQ�WR�IRUPXODH�WKDW
WKH\�PLJKW�KDYH�HQFRXQWHUHG�EHIRUH�

LL *LDQW�LRQLF��ODWWLFH��Ⴌ � $//2:�ಪ*LDQW�ODWWLFH�ZLWK�LRQLF�ERQGVಫ
$//2:�ಪ*LDQW�LRQLF�ERQGVಫ
'2�127�$//2:�ಪDWRPV�RU�PROHFXOHV�RU
GLSROHVಫ

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�UHODWLYHO\�ZHOO�DQVZHUHG�
DOWKRXJK�VRPH�FDQGLGDWHV�GLG�QHJDWH�WKH
PDUN�E\�UHIHUULQJ�WR�PROHFXOHV�RI�%D�1�
HLWKHU�GLUHFWO\�RU�E\�LQGLUHFW�UHIHUHQFH�WR
LQWHUPROHFXODU�IRUFHV�

LLL

� %D�PXVW�KDYH�D����FKDUJH
%D�FDQ�EH�ZLWK�RU�ZLWKRXW�RFWHW�
,*125(�ODFN�RI�FKDUJH�RQ�2�

���LRQ

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

4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH
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�� 0DUN�6FKHPH

2�
���LRQ�WR�KDYH����HOHFWURQV�EHORQJLQJ�WR

2�DWRPV�����RWKHU�HOHFWURQV�RI�DQRWKHU
V\PERO�
7KH���RWKHU�HOHFWURQV�PXVW�PDWFK�%D�LI�%D
KDV�DQ�RFWHW�

,I�2�HOHFWURQV�DUH�VKRZQ�DV���RI�RQH
V\PERO�DQG���RI�DQRWKHU��HDFK�2�PXVW
KDYH�VL[�HOHFWURQV�RI�WKH�VDPH�V\PERO

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�GHVLJQHG�WR�EH�GLIILFXOW�
EXW�PDQ\�FDQGLGDWHV�URVH�WR�WKH�FKDOOHQJH�
:HDNHU�FDQGLGDWHV�VLPSO\�GUHZ�D�ಪGRW�DQG�
FURVVಫ�GLDJUDP�IRU�%D2��LQ�ZKLFK�WKH\
WUHDWHG�HDFK�R[\JHQ�VSHFLHV�DV�DQ�R[LGH
LRQ�HDFK�KDYLQJ�D�VLQJOH�QHJDWLYH�FKDUJH�
0DQ\�VWURQJHU�FDQGLGDWHV�GLG�UHDOLVH�IURP
WKH�VWUXFWXUH�JLYHQ�LQ�WKH�TXHVWLRQ�WKDW
WKHUH�ZDV�RQO\�D�VLQJOH�ERQG�EHWZHHQ�WKH
WZR�R[\JHQ�DWRPV��DV�ZDV�FOHDU�IURP�WKHLU
VXJJHVWHG�GLDJUDP��2QO\�WKH�VWURQJHU
FDQGLGDWHV�PDQDJHG�WR�LQFRUSRUDWH
FRUUHFWO\�WKH�HOHFWURQV�IURP�EDULXP��WR
DUULYH�DW�D�FRUUHFW�YHUVLRQ�RI�WKH�ERQGLQJ�RI
%D2��

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

4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH
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�� 0DUN�6FKHPH

7RWDO �

� D L �&D���2��ඎ��&D2�Ⴌ � $//2:�PXOWLSOHV�H�J��&D���®2��ඎ�&D2
,*125(�VWDWH�V\PEROV

([DPLQHU
V�&RPPHQWV

7KLV�VWUDLJKWIRUZDUG�HTXDWLRQ�ZDV�ZHOO
NQRZQ�

LL 7KHUPDO�GHFRPSRVLWLRQ�Ⴌ �
([DPLQHU
V�&RPPHQWV

6RPH�FDQGLGDWHV�RPLWWHG�ಪWKHUPDOಫ�DQG�VR
GLG�QRW�VHFXUH�WKH�PDUN�ZKLOH�RWKHUV�ZURWH
RXW�WKH�HTXDWLRQ�UDWKHU�WKDQ�VWDWLQJ�WKH
W\SH�RI�UHDFWLRQ�

E (IIHUYHVFHQFH�25�IL]]LQJ�25�EXEEOLQJ�25
JDV�SURGXFHG
$1'
7KH�VROLG�25�FDOFLXP�25�WKH�PHWDO�ZRXOG
GLVVROYH�25�GLVDSSHDU�25�D��FRORXUOHVV�
VROXWLRQ�IRUPV�Ⴌ

&D����+�2�ඎ�&D�2+�����+��Ⴌ

� ,*125(�ಪK\GURJHQ�SURGXFHGಫ�EXW�$//2:
ಪK\GURJHQ�JDV�SURGXFHGಫ
'2�127�$//2:�DQ�LQFRUUHFWO\�QDPHG�JDV
�HJ�&2���SURGXFHG

$//2:�PXOWLSOHV
,*125(�VWDWH�V\PEROV

([DPLQHU
V�&RPPHQWV

,Q�WKH�REVHUYDWLRQ�VHFWLRQ�PRVW�FDQGLGDWHV
QRWHG�HIIHUYHVFHQFH�EXW�IHZ�WKHQ�DGGHG
WKH�QHFHVVDU\�REVHUYDWLRQ�RI�WKH�FDOFLXP
GLVVROYLQJ�RIWHQ�GHVSLWH�&D�2+���DT�
DSSHDULQJ�LQ�WKH�HTXDWLRQ��7KH�HTXDWLRQ
ZDV�ZHOO�DQVZHUHG�JHQHUDOO\��DOWKRXJK
&D2+�ZDV�QRW�DQ�XQFRPPRQ�VSHFLHV�
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� L 6U�V�����+�2�O��ඎ�6U�2+���DT����+��J�

1RWH��DOO�VWDWH�V\PEROV�UHTXLUHG

� DOORZ�PXOWLSOHV

LL Q�6U�� �Q�6U���� �������������� ������È���ಥ�

���

>6U��@� ������È���ಥ��È������������ ������È
��ಥ���PRO�GPಥ������

� DOORZ�HFI

LLL *UHDWHU�YROXPH�ZLWK�&D

$1'�ODUJHU�DPRXQW���PRUH�PROHV�RI�&D�25
$U�&D�LV�VPDOOHU����

Q�&D�� ������������ �����������PRO�����

YROXPH�+��ZLWK�6U� ����FP��$1'�YROXPH
ZLWK�&D� �����FP��25����FP��PRUH�+�
ZLWK�&D����

�

RUD

DOORZ�YDOXHV�XS�WR�FDOFXODWRU�YDOXHV

DOORZ�YROXPHV�¢���FP�
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� L 6U��J��ඎ�6U���J����Hಥ�Ⴋ� � $//2:�6U��J��ಥ�Hಥ�ඎ�6U���J�

$//2:�H�IRU�HOHFWURQ��L�H��FKDUJH�RPLWWHG�

,*125(�VWDWHV�RQ�WKH�HOHFWURQ

([DPLQHU
V�&RPPHQWV

7KH�HTXDWLRQ�IRU�WKH�VHFRQG�LRQLVDWLRQ
HQHUJ\�RI�VWURQWLXP�SURYHG�QR�GLIILFXOW\�IRU
WKH�PRVW�DEOH�FDQGLGDWHV�ZKR�SURYLGHG
ERWK�WKH�FRUUHFW�VWDWH�V\PEROV�DQG
FKDUJHV��,W�ZDV�VXUSULVLQJ�KRZHYHU�WKDW
����RI�FDQGLGDWHV�IDLOHG�WR�VFRUH�ZKDW�ZDV
PHDQW�WR�EH�D�VWUDLJKWIRUZDUG�PDUN�
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LL
$WRPLF�UDGLXV
������ODUJHU�DWRPLF�UDGLXV
������25
������PRUH�VKHOOV�Ⴋ

(IIHFW�RI�QXFOHDU�FKDUJH���VKLHOGLQJ
�����,QFUHDVHG�QXFOHDU�FKDUJH�RXWZHLJKHG
E\
�����LQFUHDVHG�GLVWDQFH���VKLHOGLQJ
�����25
�����PRUH���LQFUHDVHG�VKLHOGLQJ�Ⴋ

1XFOHDU�DWWUDFWLRQ
�����OHVV�QXFOHDU�DWWUDFWLRQ
�����25
�����OHVV�DWWUDFWLRQ�RQ�HOHFWURQV�Ⴋ

� )8//�$1127$7,216�0867�%(�86('
B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
$//2:�25$��FRPSDULVRQ�QHHGHG�IRU�HDFK
PDUN�

$//2:�ಪPRUH���KLJKHU�HQHUJ\�OHYHOVಫ
$//2:�ಪHOHFWURQV�IXUWKHU�IURP�QXFOHXVಫ
$//2:�ಪH[WUD���QHZ�VKHOOಫ

,*125(�PRUH�RUELWDOV�25�PRUH�VXE�VKHOOV
25�GLIIHUHQW�VKHOO

$//2:�PRUH�HOHFWURQ�UHSXOVLRQ�IURP�LQQHU
VKHOOV
,*125(�UHVSRQVHV�ZLWK�QR�FRPSDULVRQ

,*125(�QXFOHDU�FKDUJH���HIIHFWLYH�QXFOHDU
FKDUJH
$//2:�ಪOHVV�QXFOHDU�SXOOಫ
25�ಪHOHFWURQV�KHOG�OHVV�WLJKWO\ಫ

([DPLQHU
V�&RPPHQWV

7KLV�GHVFULSWLYH�TXHVWLRQ�ZDV�ZHOO
DQVZHUHG�ZLWK�WKH�YDVW�PDMRULW\�RI
FDQGLGDWHV�SLFNLQJ�XS�WZR�RI�WKH�WKUHH
DYDLODEOH�PDUNV��:KHUH�D�FDQGLGDWH�VFRUHG
WZR�PDUNV�LW�ZDV�RIWHQ�GXH�WR�WKH�RPLVVLRQ
RI�DQ\�FRPPHQW�DERXW�WKH�UHGXFWLRQ�LQ
DWWUDFWLRQ�EHWZHHQ�WKH�QXFOHXV�DQG�WKH
HOHFWURQ�DV�WKH�JURXS�ZDV�GHVFHQGHG��$
FRPPRQ�HUURU�ZDV�WR�GLVFXVV�WKH�UHGXFWLRQ
LQ�QXFOHDU�FKDUJH�UDWKHU�WKDQ�QXFOHDU
DWWUDFWLRQ�
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� D L 0DJQHVLXP��DWRPV��KDV�EHHQ�R[LGLVHG
$1'
%HFDXVH�LW�KDV�ORVW�WZR�HOHFWURQV�Ⴋ

&RSSHU��LRQV��KDV�EHHQ�UHGXFHG
$1'
%HFDXVH�LW�KDV�JDLQHG�WZR�HOHFWURQV�Ⴋ�

� ,*125(�XVH�RI�R[LGDWLRQ�QXPEHUV�LI
HOHFWURQ�JDLQ�ORVV�LV�PHQWLRQHG�
(OHFWURQV�JDLQ�ORVV�FRXOG�EH�LQ�KDOI
HTXDWLRQV
,Q�WKH�DEVHQFH�RI�WH[W�ORRN�IRU�HYLGHQFH�RQ
WKH�HTXDWLRQ
$//2:�ಪGRQDWHGಫ�IRU�ಪORVWಫ

$VVXPH�ಪ&Xಫ�UHIHUV�WR�FRSSHU�LQ�ಪ&X62�ಫ
$//2:�RQH�PDUN�WZR�HOHFWURQV�JDLQHG
DQG�ORVW�IRU�HDFK�VSHFLHV�EXW
R[LGDWLRQ�UHGXFWLRQ�LV�LQFRUUHFW�RU�LV
RPLWWHG

$//2:�RQH�PDUN�IRU�FRUUHFW�R[LGDWLRQ�DQG
UHGXFWLRQ�LI�HOHFWURQ�WUDQVIHU�LV�RPLWWHG�DQG
FRUUHFW�FKDQJHV�RI�R[LGDWLRQ�VWDWH�DUH
VKRZQ��LH�0J�����!������$1'�&X������WR���

$//2:�ಪWZR�HOHFWURQV�WUDQVIHUUHG�IURP
PDJQHVLXP�WR�FRSSHU

([DPLQHU
V�&RPPHQWV

7KLV�W\SH�RI�TXHVWLRQ�LQ�WKH�SDVW�KDV
SURYHG�GLIILFXOW�EXW�WKH�FXUUHQW�FRKRUW�IRXQG
OLWWOH�GLIILFXOW\��%\�IDU��WKH�PRVW�FRPPRQ
HUURU�ZDV�WR�XVH�FKDQJHV�LQ�R[LGDWLRQ
QXPEHUV�DV�WKH�EDVLV�RI�WKH�UHGR[�UDWKHU
WKDQ�XVLQJ�WKH�QXPEHU�RI�HOHFWURQV�JDLQHG
DQG�ORVW�IRU�WKH�H[SODQDWLRQ�RI�WKH�UHGR[
SURFHVV�

LL 0J�V�����+�2�O���0J�2+����DT����+��J�
&RUUHFW�UHDFWDQWV�DQG�SURGXFWV�Ⴋ
%DODQFH�DQG�VWDWH�V\PEROV�Ⴋ�

� $//2:�PXOWLSOHV
$//2:�0J�2+���V�
$//2:�0J�V����+�2�J��25�+�2�O��0J2�V�
��+��J��LQFOXGLQJ�VWDWH�V\PEROV�IRU�RQH
PDUN

([DPLQHU
V�&RPPHQWV

7KH�HTXDWLRQ�IRU�WKH�UHDFWLRQ�EHWZHHQ
PDJQHVLXP�DQG�ZDWHU�ZDV�ZHOO�NQRZQ�ಥ
EXW�PDQ\�HUURQHRXVO\�DVVXPHG�0J2�ZDV
IRUPHG�
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E L &D�2+���25�&DOFLXP�K\GUR[LGH
25�&D2�25�&DOFLXP�R[LGH�Ⴋ
��

� $//2:�&DOFLXP�FDUERQDWH�25�&D&2�

([DPLQHU
V�&RPPHQWV

7KH�XQXVXDO�HTXDWLRQ�LQYROYLQJ�3�
PROHFXOHV�ZDV�DQVZHUHG�ZHOO��:HDNHU
FDQGLGDWHV�DVVXPHG�WKDW�SKRVSKRUXV�ZDV
PRQDWRPLF�DQG�FRQVHTXHQWLDOO\�ORVW�FUHGLW�

LL �&D���3�����&D�3��Ⴋ� � $//2:�PXOWLSOHV
,*125(�VWDWH�V\PEROV

([DPLQHU
V�&RPPHQWV

7KLV�SRWHQWLDOO\�GLIILFXOW�GRW�DQG�FURVV
GLDJUDP�RI�WKH�LRQV�SUHVHQW�ZDV�GRQH�ZHOO
E\�FDQGLGDWHV�

LLL

&D�ZLWK����RU�QR��HOHFWURQV�$1'�SKRVSKLGH
LRQ�ZLWK�GRW�DQG�FURVV�RXWHUPRVW�RFWHW�Ⴋ

7KUHH�&D�LRQV�$1'�WZR�SKRVSKLGH�LRQV
ZLWK�FRUUHFW�FKDUJHV�Ⴋ

� )RU�ILUVW�PDUN�
,I���HOHFWURQV�DUH�VKRZQ�RQ�WKH�FDWLRQ�WKHQ
WKH�H[WUD�HOHFWURQ�LQ�WKH�DQLRQ�PXVW�PDWFK
WKH�V\PERO�FKRVHQ�IRU�WKH�HOHFWURQV�LQ�WKH
FDWLRQ�
,*125(�LQQHU�VKHOOV
,*125(�FLUFOHV

$//2:�RQH�PDUN�LI�ERWK�HOHFWURQ
DUUDQJHPHQWV�DQG�FKDUJHV�DUH�FRUUHFW�EXW
RQO\�RQH�RI�HDFK�LRQ�LV�GUDZQ�

$//2:��EUDFNHWV�QRW�UHTXLUHG�
�>&D��@��>&D@����>&D��@�
�>3�ಥ@��>3@���>3��@�

'2�127�$//2:
>&D�@���>�&D@���>&D@���

>3�@�ಥ�>�3@�ಥ�>3@��
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� 3OHDVH�UHIHU�WR�PDUNLQJ�LQVWUXFWLRQV�RQ
SDJH���RI�PDUN�VFKHPH�IRU�JXLGDQFH�RQ
KRZ�WR�PDUN�WKLV�TXHVWLRQ�

/HYHO�����ಥ��PDUNV�
$OO�WKUHH�VFLHQWLILF�SRLQWV�DUH�FRYHUHG�LQ
GHWDLO�DQG�H[SODLQHG�WKRURXJKO\�

7KH�PHWKRG�LV�ORJLFDOO\�VWUXFWXUHG�DQG
FOHDU�FDOFXODWLRQV�DUH�VKRZQ�IRU�DQ
DSSURSULDWH�PDVV�RI�PHWDO�DQG�VXLWDEOH
YROXPH�RI�DFLG��7KH�GUDZLQJ�RI�D�WDQJHQW
DQG�GHWHUPLQDWLRQ�RI�WKH�JUDGLHQW�LV
FRPPXQLFDWHG�ZHOO�

/HYHO�����ಥ��PDUNV�
&DQGLGDWHV�FRYHU�DOO�WKUHH�VFLHQWLILF�SRLQWV
EXW�H[SODQDWLRQV�PD\�EH�LQFRPSOHWH�
25
7ZR�RI�WKH�VFLHQWLILF�SRLQWV�DUH�GHVFULEHG
WKRURXJKO\�ZLWK�QR�RPLVVLRQV�

7KHUH�LV�D�OLQH�RI�UHDVRQLQJ�SUHVHQWHG�ZLWK
VRPH�VWUXFWXUH��7KH�LQIRUPDWLRQ�SUHVHQWHG
LV�UHOHYDQW�DQG�VXSSRUWHG�E\�VRPH
HYLGHQFH��H�J��WKHUH�DUH�FOHDU�FDOFXODWLRQV
WR�MXVWLI\�PDVV�DQG�DFLG�YROXPH�VXSSRUWHG
E\�VRPH�ZRUNLQJ�DQG�XQLWV��D�VLPSOH
GHVFULSWLRQ�IRU�GHWHUPLQLQJ�LQLWLDO�UDWH
UHODWHG�WR�WDQJHQW�EXW�QR�GHWDLO�RI�KRZ�WR
PHDVXUH�JUDGLHQW��

/HYHO�����ಥ��PDUNV�
7KHUH�LV�D�GHVFULSWLRQ�EDVHG�RQ�DW�OHDVW
WZR�RI�WKH�PDLQ�VFLHQWLILF�SRLQWV
25
7KH�FDQGLGDWH�H[SODLQV�RQH�VFLHQWLILF�SRLQW
WKRURXJKO\�ZLWK�IHZ�RPLVVLRQV�

7KHUH�LV�DQ�DWWHPSW�DW�D�ORJLFDO�VWUXFWXUH
ZLWK�D�OLQH�RI�UHDVRQLQJ��7KH�LQIRUPDWLRQ�LV
LQ�WKH�PRVW�SDUW�UHOHYDQW�
�H�J��ಪDGG�]LQF�DQG�DFLG�DQG�PHDVXUH
YROXPH��QR�PDVV��YROXPH�RU�WLPH
LQWHUYDOV���FDOFXODWLRQV�WKDW�KDYH�OLWWOH
VWUXFWXUH��DEVHQW�XQLWV�DQG�OLWWOH�ZRUNLQJ�

� ,QGLFDWLYH�VFLHQWLILF�SRLQWV

���0HWKRG

PHDVXUH�PDVV�RI��H[FHVV��]LQF��XVLQJ
��GHFLPDO�SODFH�EDODQFH�
PHDVXUH�YROXPH�RI�K\GURFKORULF�DFLG
�XVLQJ�PHDVXULQJ�F\OLQGHU�
PL[�]LQF�DQG�DFLG�LQ�IODVN
PHDVXUH�JDV�YROXPH�DW�WLPH�LQWHUYDOV

���&DOFXODWLRQV

PROHV�RI�K\GURJHQ
��������� ���������PRO
PLQLPXP�PDVV�RI�]LQF
������È������ ������J
PROHV�RI�K\GURFKORULF�DFLG
=Q����+&O�ඎ�=Q&O����+�
��������È��� ���������PRO
YROXPH���FRQFHQWUDWLRQ�RI�DFLG
,I�>+&O�DT�@� �����PRO�GP���DSSURSULDWH
YROXPH�RI�DFLG� �������È���������
 ����FP�

,I�>+&O�DT�@�싩�����PRO�GP����WRR�ORZ
�싨����FP��
,I�>+&O�DT�@�싨������PRO�GP���WRR�KLJK
�싩�����FP��

��ಝ3URFHVVLQJ�UHVXOWV

3ORW�D�JUDSK�RI�YROXPH�DJDLQVW�WLPH
'UDZ�D�WDQJHQW�DW�W� ��
*UDGLHQW�RI�WDQJHQW� �LQLWLDO�UDWH
*UDGLHQW� �YROXPH���WLPH
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��PDUNV
1R�UHVSRQVH�RU�QR�UHVSRQVH�ZRUWK\�RI
FUHGLW�

([DPLQHUಫV�&RPPHQW�

7KLV�TXHVWLRQ�ZDV�PDUNHG�XVLQJ�D�OHYHO�RI
UHVSRQVH�PDUN�VFKHPH�DQG�UHODWLYHO\�IHZ
FDQGLGDWHV�ZHUH�DEOH�WR�DFKLHYH�/HYHO���
0DQ\�YDJXH�DQG�UDPEOLQJ�UHVSRQVHV�IDLOHG
WR�PHQWLRQ�WKH�EDVLF�UHTXLUHPHQW�WR
PHDVXUH�WKH�YROXPH�RI�JDV�DW�UHJXODU�WLPH
LQWHUYDOV��6RPH�SUHIHUUHG�WR�UHFRUG�WKH
FKDQJH�LQ�PDVV�DQG�LJQRUHG�WKH�GLDJUDP
ZLWK�D�ODEHOOHG�JDV�V\ULQJH��ZKLOH�VRPH
FDUULHG�RXW�WKH�H[SHULPHQW�LQ�D�PHDVXULQJ
F\OLQGHU��7KH�TXHVWLRQ�DGYLVHV�FDQGLGDWHV
WR�VKRZ�ZRUNLQJ�LQ�WKHLU�FDOFXODWLRQV�EXW
PDQ\�RPLWWHG�FDOFXODWLRQV�IURP�WKHLU
DQVZHU��7KH�TXHVWLRQ�DVNHG�IRU�DQ
H[SODQDWLRQ�RI�KRZ�WKH�UHVXOWV�FRXOG�EH
SURFHVVHG�JUDSKLFDOO\�EXW�WKLV�VHFWLRQ�ZDV
RIWHQ�ODFNLQJ�GHWDLO��/HYHO���UHVSRQVHV
XVXDOO\�LQFOXGHG�WKH�PHDVXUHPHQW�DQG
PL[LQJ�RI�UHDFWDQWV�DQG�DQ�DWWHPSW�DW
SURFHVVLQJ�WKH�UHVXOWV�E\�SORWWLQJ�D�JUDSK
EXW�IXUWKHU�GHWDLO�ZDV�PLVVLQJ��&DQGLGDWHV
DFKLHYLQJ�/HYHO���XVXDOO\�LQFOXGHG�D
FDOFXODWLRQ�RI�WKH�PROHV�RI�UHDFWDQWV�DQG�D
PRUH�GHWDLOHG�GHVFULSWLRQ�RI�KRZ�WR
SURFHVV�WKH�UHVXOWV��6RPH�H[FHOOHQW�/HYHO
��UHVSRQVHV�LQFOXGHG�D�IXOO�FDOFXODWLRQ�RI
WKH�PDVV�RI�]LQF�DQG�YROXPH�RI
K\GURFKORULF�DFLG�UHTXLUHG�IRU�WKH
H[SHULPHQW�
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� L

&D�VKRZQ�ZLWK�HLWKHU���RU���HOHFWURQV
$1'
1�VKRZQ�ZLWK���HOHFWURQV�ZLWK���GRWV�DQG��
FURVVHV��RU�YLFH�YHUVD��Ⴋ

��&D�$1'���1�$1'�FRUUHFW�FKDUJHV�RQ
LRQV��L�H���&D����1�ಥ�Ⴋ

&LUFOHV�25�%UDFNHWV�127�UHTXLUHG

�

�$2����

�$2����

&$5(�
$//2:�DQ\�SDLULQJ�LI�HOHFWURQV�FRUUHFW�
H�J�

,)���HOHFWURQV�VKRZQ�DURXQG�&D�
ಪH[WUDಫ���HOHFWURQV�DURXQG�1�PXVW�PDWFK
V\PERO�IRU�&D�HOHFWURQV��H�J�

,*125(�LQQHU�VKHOOV

$//2:�GUDZLQJ�ZLWK���&D���DQG���1�ಥ

H�J�

([DPLQHUಫV�&RPPHQWV

0RVW�FDQGLGDWHV�VKRZHG�D�FRUUHFW��FOHDU
ಪGRW�DQG�FURVVಫ�GLDJUDP��/RZHU�DWWDLQLQJ
FDQGLGDWHV�VRPHWLPHV�XVHG�ZURQJ
FKDUJHV��QRW�HQRXJK�LRQV�RU�DQ�LQFRUUHFW
QXPEHU�RI�HOHFWURQV�RQ�1��&RYDOHQWO\�
ERQGHG�PROHFXOHV�ZHUH�VHHQ��EXW�UDUHO\�
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LL &D�1�����+�2�ඎ��&D�2+������1+�

&D�2+����25�1+��DV�SURGXFW�Ⴋ

$OO�VSHFLHV�FRUUHFW�$1'�FRUUHFW�EDODQFLQJ
Ⴋ

�
�$2���È�

�

$//2:�1+�2+�IRU�1+�

$//2:�&D�1�����+�2�ඎ��&D�2+����
�1+�2+

,*125(�RWKHU�SURGXFWV

([DPLQHUಫV�&RPPHQWV

([HPSODU��

([HPSODU��

0RVW�FDQGLGDWHV�ZHUH�JLYHQ���RI�WKH��
DYDLODEOH�PDUNV�IRU�VKRZLQJ�WKH�IRUPXOD�RI
RQH�FRUUHFW�SURGXFW��&D�2+���RU�1+���7KH
EHVW�DQVZHUV�LGHQWLILHG�ERWK�SURGXFWV�DQG
ZHUH�WKHQ�DEOH�WR�EDODQFH�WKH�HTXDWLRQ�
&RPPRQ�HUURUV�LQFOXGHG�ಪ&D2ಫ�DV�D
SURGXFW�DQG�LQFRUUHFW�FRPSRXQGV�RI
QLWURJHQ��VHH�WKH�WZR�UHVSRQVHV�DERYH��
7KLV�SDUW�GLVFULPLQDWHG�YHU\�ZHOO�
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LLL

&D���VKRZQ�DOWHUQDWHO\�LQ�)285�FLUFOHV�Ⴋ

2�ಥ�VKRZQ�DOWHUQDWHO\�LQ�)285�FLUFOHV�Ⴋ

�
$2���È�

$//2:�ODEHOV�LI�VHHQ�RXWVLGH�FLUFOHV
SURYLGHG�LW�FOHDU�ZKLFK�FLUFOH�WKH�ODEHO
DSSOLHV�WR

$//2:���PDUN�IRU�&D�$1'�2�VKRZQ
DOWHUQDWHO\��HDFK�LQ�)285�FLUFOHV
L�H��ZLWK�QR�FKDUJHV�RU�LQFRUUHFW�FKDUJHV

$//2:���PDUN�IRU�������$1'��ಥ�ಥ�
VKRZQ�DOWHUQDWHO\�LQ�)285�FLUFOHV��ZLWK�QR
&D�DQG�2�

'2�127�$//2:�$OO�FLUFOHV�ZLWK�VDPH�LRQ��
L�H��DOO�&D���25�DOO�2�ಥ

$//2:���PDUN�IRU���&D���$1'��2�ಥ�EXW
127�VKRZQ�DOWHUQDWHO\
H�J�

([DPLQHUಫV�&RPPHQWV

0RVW�FDQGLGDWHV�FRPSOHWHG�WKH�GLDJUDP
ZLWK�FRUUHFW�&D���DQG�2�ಥ�LRQV��VKRZQ
DOWHUQDWHO\��0DQ\�GLIIHUHQW�HUURUV�ZHUH
VHHQ�IRU�ZKLFK���RI�WKH���PDUNV�FRXOG
VRPHWLPHV�EH�JLYHQ��H�J�����DQG��ಥ��RU�&D
DQG�2�VKRZQ�DOWHUQDWHO\��6RPH�FDQGLGDWHV
XVHG�LQFRUUHFW�LRQV��ZLWK�1�ಥ�WKH�PRVW
FRPPRQ�DV�D�FDUU\�RYHU�IURP��L��DQG��LL��
6RPH�FDQGLGDWHV�FRPSOHWHG�HDFK�IDFH�RI
WKH�VWUXFWXUH�ZLWK�WKH�VDPH�LRQ��UDWKHU�WKDQ
GLIIHUHQW�LRQV�DOWHUQDWHO\�
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LY ಪ'RW�DQG�FURVVಫ�RI�FHQWUDO�1�WR�2�25�1�Ⴋ

5HVW�RI�ಪGRW�DQG�FURVVಪ�GLDJUDP�FRUUHFW�Ⴋ

��$2���È
��

(OHFWURQV�GR�127�QHHG�WR�EH�VKRZQ
SDLUHG�

ಪ'RW�DQG�FURVVಫ�RI�12�
$//2:��VW�PDUN�IRU�1�ඎ�2�25�1 2

'2�127�$//2:�LRQV

&$5(�)RU��QG�PDUN��ZDWFK�IRU�VWUD\�SDLUHG
25�XQSDLUHG�HOHFWURQV�RQ�FHQWUDO�1

$//2:����HOHFWURQV�DURXQG�FHQWUDO�1
DWRP�IRU���PDUNV�
L�H�

([DPLQHUಫV�&RPPHQWV

1�2�LV�D�YHU\�XQIDPLOLDU�PROHFXOH�IRU
FDQGLGDWHV�DQG�WKH\�IRXQG�WKLV�ಪGRW�DQG
FURVVಫ�GLDJUDP�IDU�PRUH�GLIILFXOW�WKDQ
GLDJUDP�IRU�&D�1��LQ��L���,QIRUPDWLRQ�LQ�WKH
TXHVWLRQ�FOHDUO\�VWDWHG�WKDW�D�QLWURJHQ�DWRP
LV�LQ�WKH�FHQWUH�EXW�PDQ\�GLDJUDPV�ZHUH
GUDZQ�ZLWK�WKH�2�DWRP�DW�WKH�FHQWUH��,W�ZDV
DOVR�IDLUO\�FRPPRQ�WR�VHH�12��UDWKHU�WKDQ
1�2��&DQGLGDWHV�IRXQG�WKH�ERQGLQJ�RI�WKH
2�DWRP�WR�WKH�FHQWUDO�1�DWRP�HDVLHU�WKDQ
WKH�GRXEOH�RU�GDWLYH�FRYDOHQW�ERQG
EHWZHHQ�WKH�WZR�1�DWRPV��0DQ\
FDQGLGDWHV�LQFOXGHG�ORQH�SDLUV�RQ�WKH
FHQWUDO�1�DWRP�GHVSLWH�WKLV�UHVXOWLQJ�LQ�D
QRQ�OLQHDU�PROHFXOH���7KH�TXHVWLRQ�VWDWHV
WKDW�WKH�PROHFXOH�LV�QRQ�OLQHDU���,W�ZDV
FRPPRQ�WR�VHH�DQ�H[SDQGHG�RFWHW�ZLWK���
HOHFWURQV�EHLQJ�LQYROYHG�ZLWK�WKH�FHQWUDO�1
DWRP��D�WULSOH�DQG�GRXEOH�ERQG���,I�FRUUHFW�
WKLV�ZDV�JLYHQ��UHIOHFWLQJ�D�FDQGLGDWHಫV
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�� 0DUN�6FKHPH

NQRZOHGJH�DW�WKLV�VWDJH�RI�WKH�FRXUVH�
&DQGLGDWHV�DUH�DGYLVHG�WR�WDNH�JUHDW�FDUH
LQ�VKRZLQJ�FOHDU�V\PEROV�IRU�HOHFWURQV
�GRWV�DQG�FURVVHV�RU�RWKHU�V\PEROV���3DUWV
RI�WKH�GLDJUDP�ZKHUH�D�GRW�DQG�D�FURVV
FDQQRW�EH�GLVWLQJXLVKHG�FDQQRW�EH
FUHGLWHG��7KLV�SDUW�GLVFULPLQDWHG�H[WUHPHO\
ZHOO�

7RWDO �

�� L 6U����+�2�ඎ�6U�2+�����+��Ⴋ ��$2���� $//2:�FRUUHFW�PXOWLSOHV�LQFOXGLQJ
IUDFWLRQV
,*125(�VWDWH�V\PEROV

([DPLQHUಫV�&RPPHQWV

1HDUO\�KDOI�RI�WKH�FDQGLGDWHV�GLG�QRW
DQVZHU�WKLV�TXHVWLRQ�FRUUHFWO\��PDLQO\
EHFDXVH�RI�LQFRUUHFW�EDODQFLQJ�RU�WKH
IRUPDWLRQ�RI�VWURQWLXP�R[LGH�LQVWHDG�RI
VWURQWLXP�K\GUR[LGH�

LL 7ZR�SRLQWV��ႫႫ��IURP
:LWK�FDOFLXP�

�� OHVV�YLJRURXV
IL]]LQJ�EXEEOLQJ�HIIHUYHVFHQFH

�� GLVVROYHV�PRUH�VORZO\�VORZHU�UHDFWLRQ
�� VROXWLRQ�KDV�D�ORZHU�S+�OHVV�DONDOLQH
�� SUHFLSLWDWH�IRUPV�OHVV�VROXEOH

��$2���È
��

,*125(�JLYHV�RXW�OHVV�PRUH�KHDW��OHVV
UHDFWLYH��OHVV�JDV

([DPLQHUಫV�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�DEOH�WR�LGHQWLI\�DW
OHDVW�RQH�GLIIHUHQFH��DOWKRXJK�D�VLJQLILFDQW
QXPEHU�RI�UHVSRQVHV�VWDWHG�WKH�RSSRVLWH
WUHQG

7RWDO �
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��D� �

�L� &RPSOHWH�WKH�HOHFWURQ�FRQILJXUDWLRQ�RI�D�EURPLGH�LRQ�

��V��B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� $�VWXGHQW�DGGV�D�VPDOO�YROXPH�RI�DTXHRXV�VLOYHU�QLWUDWH�WR�DQ�DTXHRXV�VROXWLRQ�RI�EURPLGH�LRQV�LQ�D�WHVW�

WXEH��7KH�VWXGHQW�WKHQ�DGGV�D�VLPLODU�YROXPH�RI�GLOXWH�DTXHRXV�DPPRQLD�WR�WKH�VDPH�WHVW�WXEH�

�'HVFULEH�ZKDW�WKH�VWXGHQW�ZRXOG�VHH�LQ�WKH�WHVW�WXEH�DIWHU�WKH�DGGLWLRQ�RI�DTXHRXV�DPPRQLD�
�

>�@

�LLL� :ULWH�DQ�LRQLF�HTXDWLRQ�IRU�DQ\�SUHFLSLWDWLRQ�UHDFWLRQ�ZKLFK�RFFXUV�LQ�WKH�VWXGHQW
V�WHVWV�

�,QFOXGH�VWDWH�V\PEROV�
�

>�@
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���E� 7KH�*URXS���HOHPHQW�FKORULQH�UHDFWV�ZLWK�VRGLXP�K\GUR[LGH��1D2+��XQGHU�GLIIHUHQW�FRQGLWLRQV�WR�JLYH�GLIIHUHQW
SURGXFWV�

�
�

�L� &KORULQH�UHDFWV�ZLWK�DTXHRXV�VRGLXP�K\GUR[LGH�WR�IRUP�EOHDFK�

�:ULWH�WKH�HTXDWLRQ�DQG�VWDWH�WKH�FRQGLWLRQV�IRU�WKLV�UHDFWLRQ�

�HTXDWLRQ�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

�FRQGLWLRQV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� 8QGHU�GLIIHUHQW�FRQGLWLRQV��FKORULQH�UHDFWV�GLIIHUHQWO\�ZLWK�DTXHRXV�VRGLXP�K\GUR[LGH�

�$�GLVSURSRUWLRQDWLRQ�UHDFWLRQ�WDNHV�SODFH�DV�VKRZQ�EHORZ�
�

�&O��J�����1D2+�DT��ඎ��1D&O�DT����1D&O2��DT�����+�2�O�

�6WDWH�ZKDW�LV�PHDQW�E\�GLVSURSRUWLRQDWLRQ�DQG�VKRZ�WKDW�GLVSURSRUWLRQDWLRQ�KDV�WDNHQ�SODFH�LQ�WKLV�UHDFWLRQ�

�8VH�R[LGDWLRQ�QXPEHUV�LQ�\RXU�DQVZHU�
�

>�@
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��D� &KORULQH�JDV�FDQ�EH�DGGHG�WR�D�FROG��GLOXWH�DONDOLQH�VROXWLRQ�WR�IRUP�EOHDFK�

�:ULWH�WKH�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�
�

>�@

���E� $�VWXGHQW�EXEEOHV�FKORULQH�JDV�WKURXJK�DTXHRXV�SRWDVVLXP�LRGLGH��$�UHDFWLRQ�WDNHV�SODFH��
�

�L� 6WDWH�ZKDW�WKH�VWXGHQW�ZRXOG�REVHUYH�
�

>�@

�LL� :ULWH�WKH�LRQLF�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�

�,QFOXGH�VWDWH�V\PEROV�
�

>�@

� :KLFK�URZ�LV�FRUUHFW"

+LJKHVW�S+�ZKHQ�DGGHG�WR�ZDWHU 0RVW�UHDFWLYH�KDORJHQ

$ 0J2 )�

% 0J2 ,�

& %D2 )�

' %D2 ,�

<RXU�DQVZHU�
>�@
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� $�VWXGHQW�FDUULHV�RXW�WKH�IROORZLQJ�H[SHULPHQW�WR�LQYHVWLJDWH�WKH�UHDFWLRQ�EHWZHHQ�KH[DQH�DQG�FKORULQH��7KH
FKORULQH�LV�PDGH�E\�UHDFWLRQ�RI�DTXHRXV�VRGLXP�FKORUDWH�,��ZLWK�GLOXWH�K\GURFKORULF�DFLG�

�

3URFHGXUH 2EVHUYDWLRQV

��FP��RI�KH[DQH�LV�PL[HG�ZLWK���FP��GLOXWH�DTXHRXV
VRGLXP�FKORUDWH�,��LQ�D�WHVW�WXEH�

7KH�PL[WXUH�IRUPV�WZR�FRORXUOHVV�OD\HUV�

��FP��GLOXWH�K\GURFKORULF�DFLG�LV�VORZO\�DGGHG�WR�WKH
PL[WXUH�

7KH�DFLG�PL[HV�ZLWK�WKH�ORZHU�OD\HU��ZKLFK�WXUQV�D
SDOH�JUHHQ�FRORXU�

7KH�WXEH�LV�WKHQ�VWRSSHUHG�DQG�VKDNHQ� 7KH�SDOH�JUHHQ�FRORXU�PRYHV�WR�WKH�XSSHU�OD\HU�
OHDYLQJ�WKH�ORZHU�OD\HU�FRORXUOHVV�

7KH�WXEH�LV�SODFHG�XQGHU�D�EULJKW�OLJKW�DQG�VKDNHQ�DW
UHJXODU�LQWHUYDOV�IRU�DERXW����PLQXWHV��7KH�VWRSSHU�LV
ORRVHQHG�UHJXODUO\�WR�UHOHDVH�DQ\�SUHVVXUH�

7KH�SDOH�JUHHQ�FRORXU�VORZO\�GLVDSSHDUV�OHDYLQJ�WZR
FRORXUOHVV�OD\HUV�DIWHU�DERXW����PLQXWHV�

�

�L� 7KH�UHDFWLRQ�EHWZHHQ�DTXHRXV�VRGLXP�FKORUDWH�,��DQG�GLOXWH�K\GURFKORULF�DFLG�SURGXFHV�DTXHRXV�VRGLXP
FKORULGH�DV�ZHOO�DV�FKORULQH�

�6XJJHVW�DQ�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�
�

>�@

�LL� 2XWOLQH�D�VLPSOH�SUDFWLFDO�WHVW�WKDW�ZRXOG�FRQILUP�WKH�SUHVHQFH�RI�FKORULGH�LRQV�LQ�WKH�ORZHU�OD\HU��DQG�JLYH
WKH�H[SHFWHG�UHVXOW�

�WHVW��B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
�UHVXOW��B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� 1DPH�WKH�DSSDUDWXV�WKDW�FRXOG�EH�XVHG�WR�VHSDUDWH�WKH�WZR�OLTXLG�OD\HUV�SUHVHQW�DW�WKH�HQG�RI�WKH
H[SHULPHQW�

�
>�@
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� :KLFK�KDORJHQ�PRVW�UHDGLO\�IRUPV��ಥ�LRQV"�

$ ����EURPLQH
% ����FKORULQH
& ����IOXRULQH
' ����LRGLQH

<RXU�DQVZHU���
>�@

� +%U�DT���IRUPV�WZR�LRQV�LQ�VROXWLRQ�

:KLFK�REVHUYDWLRQ�LV�FRUUHFW�IRU�UHDFWLRQV�RI�+%U�DT�"�

$ ����,W�HIIHUYHVFHV�DGGLWLRQ�RI�VRGLXP�FDUERQDWH�VROXWLRQ�
% ����,W�IRUPV�D�ZKLWH�SUHFLSLWDWH�RQ�DGGLWLRQ�RI�VLOYHU�QLWUDWH�VROXWLRQ�
& ����,W�WXUQV�RUDQJH�RQ�DGGLWLRQ�RI�VLOYHU�QLWUDWH�VROXWLRQ�
' ����,W�WXUQV�EURZQ�RQ�DGGLWLRQ�RI�SRWDVVLXP�FKORULGH�VROXWLRQ�

<RXU�DQVZHU���
>�@
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��D� %URPLQH�UHDFWV�ZLWK�LRGLQH�WR�IRUP�LRGLQH�PRQREURPLGH��,%U�

7KH�WDEOH�EHORZ�OLVWV�VRPH�DYHUDJH�ERQG�HQWKDOSLHV�ZKLFK�DUH�UHTXLUHG�LQ�GLIIHUHQW�SDUWV�RI�WKLV�TXHVWLRQ�

� � %RQG $YHUDJH�ERQG�HQWKDOS\���N-�PROಥ�

%Uಥ%U ����

,ಥ, ����

,ಥ%U ����

�

�L� $YHUDJH�ERQG�HQWKDOS\�LV�WKH�HQWKDOS\�FKDQJH�IRU�WKH�EUHDNLQJ�RI���PROH�RI�ERQGV�LQ�JDVHRXV�PROHFXOHV�

:K\�GR�%U��DQG�,��QRW�H[LVW�LQ�WKH�JDVHRXV�VWDWH�XQGHU�VWDQGDUG�FRQGLWLRQV"

>�@

�LL� &DOFXODWH�WKH�HQWKDOS\�FKDQJH�RI�IRUPDWLRQ��࿵I+��IRU�,%U�

˂I+ �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��N-�PROಥ��>�@

���E� %URPLQH�GLVSURSRUWLRQDWHV�ZKHQ�LW�UHDFWV�ZLWK�SRWDVVLXP�K\GUR[LGH�VROXWLRQ�

6XJJHVW�DQ�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�

>�@

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


� 1�2��LV�DQ�XQVWDEOH�R[LGH�RI�QLWURJHQ�WKDW�GHFRPSRVHV�LQ�D�UHGR[�UHDFWLRQ�
�

1�2��J��ඎ�12�J����12��J�

�L� 6WDWH�WKH�R[LGDWLRQ�QXPEHU�RI�QLWURJHQ�LQ�HDFK�R[LGH�LQ�WKH�WDEOH�EHORZ�

� � 2[LGH 2[LGDWLRQ�QXPEHU�RI�QLWURJHQ

1�2�

12

12�

�
>�@

�LL� 1DPH�WKLV�W\SH�RI�UHGR[�UHDFWLRQ�

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

>�@
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� $�VWXGHQW�FDUULHV�RXW�WHVW�WXEH�H[SHULPHQWV�WR�SURYH�WKH�WUHQG�LQ�UHDFWLYLW\�RI�KDORJHQV�

�7KH�VWXGHQW�LV�SURYLGHG�ZLWK�WKH�IROORZLQJ�VROXWLRQV�
�

EURPLQH�ZDWHU
DTXHRXV�LRGLQH
DTXHRXV�EDULXP�FKORULGH
DTXHRXV�PDJQHVLXP�EURPLGH
DTXHRXV�FDOFLXP�LRGLGH�

�&KORULQH�JDV�DQG�FKORULQH�ZDWHU�DUH�QRW�DYDLODEOH�

�7KH�VWXGHQW�FDUULHV�RXW�WKH�PLQLPXP�QXPEHU�RI�WHVW�WXEH�H[SHULPHQWV�XVLQJ�WKHVH�VROXWLRQV�LQ�WKH�SUHVHQFH�RI
F\FORKH[DQH��DQ�RUJDQLF�VROYHQW��

6WDWH�WKH�VROXWLRQV�WKDW�QHHG�WR�EH�DGGHG�WRJHWKHU�LQ�RUGHU�WR�SURYH�WKH�WUHQG�LQ�UHDFWLYLW\�RI�WKH�KDORJHQV�
XVLQJ�WKH�PLQLPXP�QXPEHU�RI�WHVW�WXEH�H[SHULPHQWV�
'HVFULEH�WKH�FRORXU�VHHQ�LQ�WKH�RUJDQLF�VROYHQW�DW�WKH�HQG�RI�HDFK�WHVW�WXEH�H[SHULPHQW�
:ULWH�DQ�LRQLF�HTXDWLRQ�IRU�RQH�UHDFWLRQ�WKDW�WDNHV�SODFH�

�
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���D� 7KLV�TXHVWLRQ�LV�DERXW�SURSHUWLHV�RI�WKH�KDORJHQV�DQG�KDOLGH�LRQV�

%URPLQH�FDQ�EH�H[WUDFWHG�E\�EXEEOLQJ�FKORULQH�JDV�WKURXJK�FRQFHQWUDWHG�VROXWLRQV�FRQWDLQLQJ�EURPLGH�LRQV�

�
�

�L� :ULWH�WKH�HOHFWURQ�FRQILJXUDWLRQ�RI�D�EURPLGH�LRQ��LQ�WHUPV�RI�VXEಢVKHOOV�
�

>�@

�LL� :ULWH�DQ�LRQLF�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�DQG�VWDWH�ZK\�WKLV�UHDFWLRQ�WDNHV�SODFH�LQ�WHUPV�RI�UHDFWLYLW\�RI�WKH
KDORJHQV�
�

>�@

���E� &KORULQH�LV�XVHG�LQ�ZDWHU�WUHDWPHQW�

�6WDWH�RQH�EHQHILW�DQG�RQH�ULVN�RI�FKORULQH�LQ�ZDWHU�WUHDWPHQW�

�%HQHILW�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�
�

�5LVN�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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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���F� 3UHFLSLWDWLRQ�UHDFWLRQV�FDQ�EH�XVHG�WR�GLVWLQJXLVK�EHWZHHQ�KDOLGH�LRQV�
�
�

�L� 6WDWH�WKH�UHDJHQW�QHHGHG�IRU�WKHVH�SUHFLSLWDWLRQ�UHDFWLRQV�
�

>�@

�LL� +RZ�ZRXOG�WKH�DSSHDUDQFH�RI�WKH�SUHFLSLWDWHV�DOORZ�\RX�WR�GLVWLQJXLVK�EHWZHHQ�FKORULGH��EURPLGH�DQG�LRGLGH
LRQV"

�&KORULGH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

�%URPLGH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

�,RGLGH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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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���D� $TXHRXV�OHDG�,,��QLWUDWH��3E�12����DT���DQG�DTXHRXV�SRWDVVLXP�LRGLGH��.,�DT���UHDFW�WRJHWKHU�
�7KH�HTXDWLRQ�LV�VKRZQ�EHORZ�

�

3E�12����DT�����.,�DT��ඎ�3E,��V�����.12��DT�

�$�VWXGHQW�FDUULHV�RXW�DQ�H[SHULPHQW�WR�GHWHUPLQH�WKH�HQWKDOS\�FKDQJH�RI�UHDFWLRQ��˂U+��RI�WKLV�UHDFWLRQ�

�7KH�VWXGHQW�IROORZV�WKH�PHWKRG�RXWOLQHG�EHORZ�

$GG������FP��RI������PRO�GP෹��3E�12����DT��WR�D�SRO\VW\UHQH�FXS�
0HDVXUH�RXW������FP��RI�D�VROXWLRQ�RI�.,�DT���ZKLFK�LV�LQ�H[FHVV�
0HDVXUH�WKH�WHPSHUDWXUH�RI�ERWK�VROXWLRQV�
$GG�WKH�.,�DT��WR�WKH�SRO\VW\UHQH�FXS��VWLU�WKH�PL[WXUH�DQG�UHFRUG�WKH�PD[LPXP�WHPSHUDWXUH�

�7HPSHUDWXUH�UHDGLQJV
��,QLWLDO�WHPSHUDWXUH�RI�ERWK�VROXWLRQV� ������¡&
��0D[LPXP�WHPSHUDWXUH�RI�PL[WXUH� ������¡&

&DOFXODWH�˂U+��LQ�N-�PRO෹���IRU�WKH�UHDFWLRQ�VKRZQ�LQ�WKH�HTXDWLRQ�DERYH�

�*LYH�\RXU�DQVZHU�WR�DQ�DSSURSULDWH�QXPEHU�RI�VLJQLILFDQW�ILJXUHV�

�$VVXPH�WKDW�WKH�GHQVLW\�RI�DOO�VROXWLRQV�DQG�VSHFLILF�KHDW�FDSDFLW\��F��RI�WKH�UHDFWLRQ�PL[WXUH�LV�WKH�VDPH�DV�IRU
ZDWHU�

�
˂U+� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��N-�PRO෹��>�@

���E� :ULWH�DQ�LRQLF�HTXDWLRQ�IRU�WKH�UHDFWLRQ�WKDW�WKH�VWXGHQW�FDUULHV�RXW�

�,QFOXGH�VWDWH�V\PEROV�

�

>�@
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���F� 7KH������FP��RI�.,�DT��XVHG�LQWKH�H[SHULPHQW�FRQWDLQV�����PRUH�.,�WKDQ�LV�QHHGHG�WR�UHDFW�ZLWK������FP��RI
�����PRO�GP෹��3E�12����DT��

�

3E�12����DT�����.,�DT��ඎ�3E,��V�����.12��DT�

�&DOFXODWH�WKH�FRQFHQWUDWLRQ��LQ�PRO�GP෹���RI�.,�WKDW�WKH�VWXGHQW�XVHG�

�
FRQFHQWUDWLRQ�RI�.,� B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��PRO�GP෹��>�@

�� :KDW�LV�WKH�EHVW�H[SODQDWLRQ�IRU�WKH�WUHQG�LQ�ERLOLQJ�SRLQWV�GRZQ�WKH�KDORJHQV�JURXS"

$ 7KH�FRYDOHQW�ERQGV�EHFRPH�VWURQJHU�
% 7KH�K\GURJHQ�ERQGV�EHFRPH�VWURQJHU�
& 7KH�SHUPDQHQW�GLSROHಥGLSROH�LQWHUDFWLRQV�EHFRPH�VWURQJHU�
' 7KH�LQGXFHG�GLSROHಥGLSROH�LQWHUDFWLRQV��/RQGRQ�IRUFHV��LQFUHDVH�

<RXU�DQVZHU� >�@

�� :KLFK�VLOYHU�FRPSRXQG�LV�LQVROXEOH�LQ�FRQFHQWUDWHG�1+��DT�"

$ $J12�

% $J&O
& $J%U
' $J,

<RXU�DQVZHU� >�@
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���D� 7KLV�TXHVWLRQ�LV�DERXW�KDORJHQV�

%URPLQH�LV�XVHG�WR�H[WUDFW�LRGLQH�IURP�D�VROXWLRQ�FRQWDLQLQJ�LRGLGH�LRQV��
�

�L� :ULWH�DQ�LRQLF�HTXDWLRQ�IRU�WKH�UHDFWLRQ�
�

>�@

�LL� ([SODLQ�ZK\�LRGLQH�LV�OHVV�UHDFWLYH�WKDQ�EURPLQH�
�

�

�

�

�

�

�
>�@
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���E� ,RGLQH�FDQ�EH�XVHG�IRU�WKH�VPDOO�VFDOH�SXULILFDWLRQ�RI�GULQNLQJ�ZDWHU��
�

�L� ,RGLQH�UHDFWV�ZLWK�ZDWHU�DV�VKRZQ�EHORZ�
�

,����+�2�෈�+,���+,2

�8VLQJ�R[LGDWLRQ�QXPEHUV��H[SODLQ�ZK\�WKLV�UHDFWLRQ�LV�D�GLVSURSRUWLRQDWLRQ�
�

�

�

�

�
>�@

�LL� &KORULQH�LV�XVHG�WR�SXULI\�ZDWHU�RQ�D�ODUJH�VFDOH�

�6WDWH�RQH�GLVDGYDQWDJH�RI�XVLQJ�FKORULQH�IRU�WKH�SXULILFDWLRQ�RI�GULQNLQJ�ZDWHU�
�

�
>�@
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�� 7KLV�TXHVWLRQ�LV�DERXW�KDORJHQV�DQG�KDOLGHV�

7KH�ERLOLQJ�SRLQWV�RI�WKH�KDORJHQV�DUH�VKRZQ�LQ�WKH�WDEOH�

+DORJHQ %RLOLQJ�SRLQW
��.

IOXRULQH ��

FKORULQH ���

EURPLQH ���

LRGLQH ���

DVWDWLQH ���

([SODLQ�WKH�WUHQG�LQ�ERLOLQJ�SRLQWV�RI�WKH�KDORJHQV�

>�@

�� :KLFK�UHDFWLRQ�VKRZV�FKORULQH�RQO\�EHLQJ�R[LGLVHG"
$ &O�����+�2�ඎ�+&O���+&O2
% �&O2�����1D2+�ඎ�1D&O2����1D&O2����+�2
& �.&O2��ඎ��.&O2����.&O
' 0Q2�����+&O�ඎ�0Q&O����&O�����+�2
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�� 0DUN�6FKHPH

� D L ��V����V���S���V���S���G����V���S��Ⴌ � $//2:�ಸ��V���G���S�

$//2:�VXEVFULSWV�$1'��'
,*125(��V��VHHQ�WZLFH

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�DZDUGHG�WKH�PDUN
DYDLODEOH�IRU�WKH�HOHFWURQ�FRQILJXUDWLRQ�RI
WKH�EURPLGH�LRQ��EXW�ZHDNHU�UHVSRQVHV
LQFOXGHG�WKH�HOHFWURQLF�FRQILJXUDWLRQ�RI�D
EURPLQH�DWRP�RU�RI�WKH�LRQ��%U��

LL &UHDP�$1'�SUHFLSLWDWH�Ⴌ � $//2:�VROLG�25�SSW�IRU�SUHFLSLWDWH
,*125(�ಪGRHV�QRW�GLVVROYHಫ�25�ಪSDUWLDOO\
GLVVROYHVಫ

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�IRFXVHG�H[FOXVLYHO\�LQ
WKHLU�DQVZHUV�RQ�WKH�VROXELOLW\�RI�VLOYHU
EURPLGH�LQ�DTXHRXV�DPPRQLD��ZULWLQJ�DV�D
UHVXOW�WKDW�WKH�SUHFLSLWDWH�ZRXOG�UHPDLQ��RU
WKDW�LW�ZRXOG�QRW�GLVVROYH�DQG�VR�QRW
JDLQLQJ�WKH�PDUN�E\�RPLWWLQJ�WKH�FRORXU�RI
WKH�SUHFLSLWDWH�

LLL $J��DT����%U��DT��ඎ�$J%U�V��Ⴌ � (TXDWLRQ�$1'�VWDWH�V\PEROV�UHTXLUHG

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�RI�FDQGLGDWHV�DQVZHUHG�WKLV
TXHVWLRQ�VXFFHVVIXOO\�ZLWK�WKH�RQO\
UHFXUULQJ�HUURU�PDGH�EHLQJ�WR�RPLW�VRPH�RU
DOO�RI�WKH�VWDWH�V\PEROV��
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�� 0DUN�6FKHPH

E L (TXDWLRQ
�1D2+���&O��ඎ�1D&O���1D&O2���+�2�Ⴌ

&RQGLWLRQV
FROG�$1'�GLOXWH��VRGLXP�K\GUR[LGH��Ⴌ

�
$//2:�FRUUHFW�PXOWLSOHV
,*125(�VWDWH�V\PEROV

$//2:�URRP�WHPSHUDWXUH�25�싨���¡&�IRU
FROG

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�SHUKDSV�QRW�DV�ZHOO
DQVZHUHG�DV�LW�PLJKW�KDYH�EHHQ�DQG
DOWKRXJK�VRPH�FDQGLGDWHV�KDG�PHPRULVHG
WKH�HTXDWLRQ�WKDW�ZDV�QHHGHG�KHUH��PDQ\
FOHDUO\�KDG�QRW�DQG�PRUH�DODUPLQJO\�VXFK
FDQGLGDWHV�ZHUH�WKHQ�FRQWHQW�WR�VXJJHVW
HTXDWLRQV�ZKLFK�ZHUH�FKHPLFDO�QRQVHQVH�
,W�ZDV�YHU\�XQFRPPRQ�LQGHHG�WR�VHH
FDQGLGDWHV�SLFN�XS�WKH�VHFRQG�PDUN�IRU
JLYLQJ�WKH�FRUUHFW�FRQGLWLRQV�UHTXLUHG�WR
IRUP�EOHDFK�IURP�FKORULQH��ZLWK�IHZ
UHDOLVLQJ�WKDW�DV�ZHOO�DV�EHLQJ�FROG��WKH
1D2+�DT��QHHGV�WR�EH�GLOXWH�

LL 'HILQLWLRQ�RI�GLVSURSRUWLRQDWLRQ�PDUN
0���'LVSURSRUWLRQDWLRQ��LV�WKH
�VLPXOWDQHRXV��R[LGDWLRQ�DQG�UHGXFWLRQ�RI
WKH�VDPH�HOHPHQW��LQ�WKH�VDPH�UHGR[
UHDFWLRQ��Ⴌ

0��$VVLJQLQJ�RI�R[LGDWLRQ�QXPEHUV
&O�LQ�&O��LV���$1'�&O�LQ�1D&O�LV����$1'�&O
LQ�1D&O2��LV����Ⴌ

0�
&KORULQH�KDV�EHHQ�R[LGLVHG�IURP���WR���
$1'
&KORULQH�KDV�EHHQ�UHGXFHG�IURP���WR�ಥ��Ⴌ

ಪ&KORULQH�KDV�EHHQ�R[LGLVHG�IURP���LQ�&O��WR
���LQ�1D&O2��DQG�FKORULQH�KDV�EHHQ
UHGXFHG�IURP���LQ�&O��WR����LQ�1D&Oಫ�ZRXOG
VHFXUH�0��DQG�0�

� $//2:�ಪDQ�HOHPHQWಫ�25�ಪD�VSHFLHVಫ�IRU
ಪWKH�VDPH�HOHPHQWಫ
$VVXPH�ಪLWಫ�PHDQV�GLVSURSRUWLRQDWLRQ
0��FDQ�EH�DZDUGHG�IRU�ಪFKORULQH�LV�R[LGLVHG
DQG�UHGXFHG�DQG�WKLV�LV�GLVSURSRUWLRQDWLRQಫ

$//2:�R[LGDWLRQ�QXPEHUV�ZULWWHQ�DERYH
WKH�HTXDWLRQ�LI�QRW�VHHQ�LQ�WKH�WH[W�EXW�
,*125(�R[LGDWLRQ�QXPEHUV�ZULWWHQ�DERYH
WKH�HTXDWLRQ�LI�VHHQ�LQ�WKH�WH[W
$//2:��ಥ�$1'���$1'���
'2�127�$//2:�FKORULGH�LQ�SODFH�RI
FKORULQH�H[FHSW�IRU�1D&O
'2�127�$//2:�&O��LQ�1D&O�$1'�&O���LQ
1D&O2���LH�GR�QRW�DOORZ�LRQLF�FKDUJHV�IRU
R[LGDWLRQ�QXPEHUV�
$//2:�&O�25�&O��IRU�FKORULQH
'2�127�$//2:�0��LI�LQFRUUHFW�R[LGDWLRQ
QXPEHUV�RI�RWKHU�HOHPHQWV�DUH�VHHQ�LQ�WKH
WH[W�HJ�+� ���
$//2:�(&)�IRU�WKLUG�PDUNV�LI�21(
LQFRUUHFW�R[LGDWLRQ�QXPEHU�LV�DVVLJQHG�EXW
GLUHFWLRQDO�FKDQJHV�DUH�FRUUHFW�HJ�&O� ��
DQG����DQG����LQVWHDG���DQG����DQG���

'2�127�$//2:�(&)�LI�WZR�R[LGDWLRQ
QXPEHUV�DUH�LQFRUUHFWO\�DVVLJQHG
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�� 0DUN�6FKHPH

7KLV�GLDJUDP��DORQJ�ZLWK�D�FRUUHFW
GHILQLWLRQ��ZRXOG�VHFXUH�DOO�WKUHH�PDUNV�

,*125(�UHIHUHQFHV�WR�HOHFWURQ�ORVV���JDLQ

,I�R[LGDWLRQ�QXPEHUV�DUH�FRUUHFW�$//2:
WKLUG�PDUN�IRU��FKORULQH�LV�R[LGLVHG�WR�IRUP
1D&O2��$1'�FKORULQH�LV�UHGXFHG�WR�IRUP
1D&O

([DPLQHU
V�&RPPHQWV

7KH�FRQFHSW�RI�GLVSURSRUWLRQDWLRQ�KDV
EHHQ�WHVWHG�EHIRUH�DQG�FDQGLGDWHV�ZHUH
DEOH�WR�DGGUHVV�WKLV�SDUW�RI�WKH�TXHVWLRQ
VXFFHVVIXOO\��:HDNHU�FDQGLGDWHV�PHW
SUREOHPV�LQ�DVVLJQLQJ�WKH�R[LGDWLRQ
QXPEHUV�DQG�LQ�SDUWLFXODU�WKH�&O�LQ�1D&O2�

ZDV�IUHTXHQWO\�PLVDVVLJQHG�DV�����$QRWKHU
IUHTXHQW�PLVWDNH�ZDV�WR�LGHQWLI\�WKDW�ERWK
R[LGDWLRQ�DQG�UHGXFWLRQ�KDG�WDNHQ�SODFH�
EXW�QRW�WR�VD\�ZKLFK�FKDQJHV�LQ�WKH
R[LGDWLRQ�QXPEHUV�RI�ZKLFK�VSHFLHV
FRUUHVSRQGHG�WR�HDFK�RI�WKHVH�SURFHVVHV�
$�ODUJH�QXPEHU�RI�FDQGLGDWHV�UHOLHG�IRU�RQH
RI�WKHLU�PDUNV�RQ�WKH�H[DPLQHU�PDUNLQJ
WKHLU�ZRUNLQJ�VKRZQ�DERYH�WKH�HTXDWLRQ��,W
VKRXOG�EH�VWUHVVHG�WKDW�D�FRPSOHWH�DQVZHU
VKRXOG�DLP�WR�UHVWDWH�WKHVH�NH\
DVVLJQPHQWV�RI�R[LGDWLRQ�QXPEHUV�ZLWKLQ
WKH�WH[W�

7RWDO �
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�� 0DUN�6FKHPH

� D &O�����1D2+�ඎ�1D&O2���1D&O���+�2�Ⴌ � $//2:�PXOWLSOHV
,*125(�VWDWH�V\PEROV
$//2:�2+ಥ�DQG�&O2ಥ�
L�H��&O�����2+ಥ�ඎ�&O2ಥ���&Oಥ���+�2
$//2:�1D2&O

([DPLQHU
V�&RPPHQWV

7KLV�HTXDWLRQ�ZDV�GLUHFWO\�IURP�WKH
VSHFLILFDWLRQ�DQG�FDQGLGDWHV�ZHUH�IDPLOLDU
ZLWK�LW��(UURUV�LQ�EDODQFLQJ�ZHUH�UDUH�

E L �7KH�VROXWLRQ�ZRXOG�WXUQ��\HOORZ�25
RUDQJH�25�EURZQ�Ⴌ

� $//2:�VKDGHV�DQG�FRORXUV��HJ�GDUN
\HOORZ��\HOORZ�RUDQJH�

'2�127�$//2:�ಪSXUSOHಫ

([DPLQHU
V�&RPPHQWV

7KH�ODFN�RI�FRUUHFW�UHVSRQVHV�VXJJHVWHG
WKDW�FDQGLGDWHV�PD\�QRW�KDYH�PHW�WKLV
VLPSOH�H[SHULPHQW��&HQWUHV�DUH�DGYLVHG�WR
XVH�D�SUDFWLFDO�DSSURDFK�LQ�WKHLU�WHDFKLQJ
ZKHUHYHU�SRVVLEOH��7KH�PRVW�FRPPRQ
HUURU�KHUH�ZDV�WR�VXJJHVW�WKDW�WKH�VROXWLRQ
ZRXOG�WXUQ�SXUSOH�

LL &O���J�����,ಥ��DT��ඎ�,���DT�����&Oಥ��DT��Ⴌ � $//2:�PXOWLSOHV
6WDWH�V\PEROV�UHTXLUHG
$//2:�&O��DT�

([DPLQHU
V�&RPPHQWV

7KH�HTXDWLRQ�ZDV�FRUUHFW�LQ�WKH�PDMRULW\�RI
UHVSRQVHV�EXW�WKH�PDUN�ZDV�ORVW�E\
FDQGLGDWHV�GXH�WKH�VWDWH�V\PEROV�QRW
EHLQJ�LQFOXGHG�LQ�WKHLU�DQVZHU��:KHUH�VWDWH
V\PEROV�ZHUH�SUHVHQW�LW�ZDV�YHU\�FRPPRQ
WR�VHH�,��JLYHQ�DV�D��J��UDWKHU�WKDQ��DT��
7KH�UHDVRQ�IRU�WKLV�LV�QRW�FOHDU�EXW�SHUKDSV
LW�VWHPV�IURP�&O��EHLQJ��J��LQ�WKH�UHDFWDQWV�

7RWDO �

� &� �

7RWDO �
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FRUUHFW�IRUPXODH�RI�UHDFWDQWV��1D&O�DQG
FKORULQH����
ZDWHU�DQG�EDODQFLQJ�����

� DOORZ�1D&O2�����+&O�ඎ�1D&O����&O���
�+�2�IRU���PDUN

LL 7HVW��DGG��D�IHZ�GURSV�RI�DTXHRXV��VLOYHU
QLWUDWH����

5HVXOW��ZKLWH�SSW�����

� LJQRUH�DGGLWLRQ�RI�GLOXWH�QLWULF�DFLG�EHIRUH
WKH�$J12�

LJQRUH�UHGLVVROYLQJ�LQ�H[FHVV�1+��RU
GDUNHQLQJ�RI�WKH�SSW

LLL VHSDUDWLQJ�IXQQHO����� � DOORZ�GURSSLQJ�SLSHWWH

7RWDO �

� &� �

7RWDO �

� $� �

7RWDO �

� D L �EHFDXVH�HQHUJ\�LV�QHHGHG�WR�EUHDN�
LQGXFHG�GLSROHಥGLSROH�LQWHUDFWLRQV���/RQGRQ
IRUFHV�EHWZHHQ�PROHFXOHV����

� DOORZ�IRUFHV�RI�DWWUDFWLRQ�EHWZHHQ
PROHFXOHV�25�YDQ�GHU�:DDOVಫ�IRUFHV
LJQRUH�UHIHUHQFH�WR�VWURQJ�RU�ZHDN

LL %RQG�EUHDNLQJ����������������� �������
$1'
%RQG�PDNLQJ���ಥ����� ��ಥ��������

�����

�

&RUUHFW�DQVZHU�VFRUHV���PDUNV

E %U�����.2+�ඎ�.%U���.%U2���+�2���� � DOORZ��%U�����.2+�ඎ��.%U���.%U2���
�+�2
DOORZ�LRQLF�HTXDWLRQ
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� $//2:�ಪ�ಫ�25�ಪ��ಫ�HWF

$//2:�R[LGDWLRQ�QXPEHUV�ZULWWHQ�RYHU�WKH
HTXDWLRQ�EXW

,*125(�LI�R[LGDWLRQ�QXPEHUV�DUH�JLYHQ�RQ
WKH�DQVZHU�OLQHV

([DPLQHU
V�&RPPHQWV

7KH�FRUUHFW�DQVZHU�ZDV�DOPRVW�XQLYHUVDOO\
NQRZQ�

LL 'LVSURSRUWLRQDWLRQ�Ⴋ � 4:&�ಪGLVSURSRUWLRQDWLRQಫ�VSHOOHG�FRUUHFWO\�

([DPLQHU
V�&RPPHQWV

7KH�FRUUHFW�DQVZHU�ZDV�DOPRVW�XQLYHUVDOO\
NQRZQ�ZLWK�MXVW�WKH�UDUH�PLVVSHOOLQJ�RI
GLVSURSRUWLRQDWLRQ�VHHQ�
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0��0L[LQJ�RI�ILUVW�SDLU�RI�VROXWLRQV
$GGLQJ��DTXHRXV��EDULXP�FKORULGH�WR
EURPLQH��ZDWHU�
25
%D&O����%U�

0��0L[LQJ�RI�VHFRQG�SDLU�RI�VROXWLRQV
$GGLQJ��DTXHRXV��FDOFLXP�LRGLGH�WR
EURPLQH��ZDWHU�
25�&DO����%U�
25

$GGLQJ�DTXHRXV�PDJQHVLXP�EURPLGH�WR
DTXHRXV�LRGLQH
25�0J%U����,�

0��&RORXUV�LQ�F\FORKH[DQH
&RORXU�IRU�0��LV�RUDQJH�25�\HOORZ
$1'
&RORXU�IRU�0��LV�SXUSOH�25�YLROHW�25
PDXYH�25�SLQN�25�OLODF

0��,RQLF�HTXDWLRQ�PDUN
%U�����,ಥ���!�,�����%Uಥ

0��8VH�RI�0��DQG�RQH�RI�0��DV�RQO\�WZR
H[SHULPHQWV

� )RU�0��DQG�0�
$//2:�DQ\�KDOLGH�IRU�WKH�QDPHG�KDOLGHV
LQ�WKH�TXHVWLRQ�HJ�ಪSRWDVVLXP�FKORULGHಫ�IRU
EDULXP�FKORULGH�ಪSRWDVVLXP�EURPLGHಫ
'2�127�$//2:�ಪEDULXP�FKORULQH�%D&Oಫ
ಪFDOFLXP�LRGLQH�&D,ಫ�ಪPDJQHVLXP
EURPLQH�0J%Uಫ�DV�WKH�KDOLGH
'2�127�$//2:�ಪEURPLGHಫ�IRU�ಪEURPLQHಫ�
25�ಪLRGLGHಫ�IRU�ಪLRGLQHಫ
0��FDQ�EH�VHHQ�DQ\ZKHUH

0��FRXOG�EH�DZDUGHG�IURP�D�FRUUHFW�LRQLF
HTXDWLRQ�LQ�0�
0��FDQ�EH�VHHQ�DQ\ZKHUH

,I�ERWK�0��WHVWV�DQG�0��DUH�JLYHQ��WKLV�ZLOO
QXOOLI\�0�

0��LV�JLYHQ�IRU�WKH�FRUUHFW�UHVXOWDQW�FRORXU
RI�SDLUV�RI�VROXWLRQ�JLYHQ�LQ�0��DQG�0���,I
ERWK�SRVVLEOH�SDLUV�RI�VROXWLRQV�LQ�0��DUH
JLYHQ��ERWK�FRORXUV�PXVW�EH�FRUUHFW�
,*125(�FRORXUV�RI�RWKHU�FRPELQDWLRQV�RI
VROXWLRQV
,*125(�FRORXUV�LQ�WKH�DTXHRXV�OD\HU�LI
VWDWHG

'2�127�$//2:�RWKHU�FRORXUV�IRU�0��DQG
0���HJ�LRGLQH�LV�EURZQ�
0��FDQ�EH�DZDUGHG�DQ\ZKHUH
0��DOVR�VFRUHV�0��LI�QRW�DOUHDG\�DZDUGHG
$//2:�PXOWLSOHV
,*125(�VWDWH�V\PEROV
,*125(�,�����%Uಥ���!�,�����%Uಥ
,*125(�%U�����&Oಥ���!�%U�����&Oಥ
'2�127�$//2:�RWKHU�LRQLF�HTXDWLRQV
'2�127�$//2:�LI�PRUH�WKDQ�WZR
H[SHULPHQW�DUH�DWWHPSWHG�HYHQ�LI�SRLQWOHVV
HJ�ಪEDULXP�FKORULGH���FDOFLXP�LRGLGHಫ
3ODFH�WKH�ಪWLFNಫ�IRU�0��DJDLQVW�WKH�VXE�WRWDO
PDUN��>�@��DW�WKH�ERWWRP�ULJKW�KDQG�VLGH�RI
WKH�DQVZHU�VSDFH

([DPLQHU
V�&RPPHQWV

$EOH�FDQGLGDWHV�ZHUH�DEOH�WR�SURYLGH�IXOO
DQVZHUV�LQYROYLQJ�RQO\�WZR�UHDFWLRQV��RQH
LRQLF�HTXDWLRQ�DQG�FRUUHFW�FRORXUV�RI
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SURGXFWV�LQ�VXFFLQFW�IRUP�

6RPH�FDQGLGDWHV�DQVZHUHG�WKH�TXHVWLRQ
FRUUHFWO\�WKHQ�LJQRUHG�WKH�LQVWUXFWLRQ�WR
NHHS�WKH�QXPEHU�RI�UHDFWLRQV�WR�D
PLQLPXP�DQG�JDYH�DQ�XQQHFHVVDU\�WKLUG
FRQILUPDWRU\�UHDFWLRQ�
7KLV�TXHVWLRQ�GLVWLQJXLVKHG�ZHOO�IRU�PDQ\
ZHDNHU�FDQGLGDWHV�ZHUH�XQDEOH�WR�SURGXFH
FKHPLFDOO\�FRKHUHQW�UHVSRQVHV�
6XJJHVWLRQV�IRU�ಪLPSRVVLEOHಫ�UHDFWLRQV�VXFK
DV�DGGLQJ�PDJQHVLXP�EURPLGH�WR�FDOFLXP
LRGLGH�ZHUH�IUHTXHQWO\�VHHQ�IURP�VXFK
FDQGLGDWHV�
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/RRN�FDUHIXOO\�DW��V��V��S��V��S��ಥ�WKHUH
PD\�EH�D�PLVWDNH

� $//2:��G�DIWHU��V��RU�DIWHU��S��

H�J���V��V��S��V��S��V��G���S�

$//2:�XSSHU�FDVH�'��HWF�DQG�VXEVFULSWV�
H�J���������6��'�
'2�127�$//2:�>$U@�DV�VKRUWKDQG�IRU
�V��V��S��V��S�

([DPLQHU
V�&RPPHQWV

7KLV�SDUW�ZDV�JHQHUDOO\�DQVZHUHG�ZHOO
VKRZLQJ�D�JRRG�XQGHUVWDQGLQJ�RI�HOHFWURQ
FRQILJXUDWLRQ��:KHQ�LQFRUUHFW��LW�ZDV
XVXDOO\�IRU�JLYLQJ�WKH�FRQILJXUDWLRQ�RI�D
EURPLQH�DWRP�UDWKHU�WKDQ�D�EURPLGH�LRQ��RU
WKH�VXEWUDFWLRQ�RI�DQ�HOHFWURQ�UDWKHU�WKDQ
DGGLWLRQ�JLYLQJ��S��

LL &O�����%Uಥ����&Oಥ���%U��Ⴋ

&KORULQH�&O�&O��LV�PRUH�UHDFWLYH�VWURQJHU
R[LGLVLQJ�DJHQW

25�UHDFWLYLW\�GHFUHDVHV�GRZQ�JURXS�Ⴋ

� $//2:�PXOWLSOHV��H�J��®&O����%Uಥ���&Oಥ�®
%U�

,*125(�VWDWH�V\PEROV

$//2:�EURPLQH�LV�OHVV�UHDFWLYH

,*125(�H[SODQDWLRQ�LQ�WHUPV�RI
HOHFWURQHJDWLYLW\

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�LGHQWLILHG�WKDW�FKORULQH
ZDV�WKH�PRUH�UHDFWLYH�HOHPHQW��DOWKRXJK�D
VLJQLILFDQW�QXPEHU�UHVSRQGHG�LQ�WHUPV�RI
HOHFWURQHJDWLYLW\��0RUH�FRPPRQO\��LW�ZDV
WKH�HTXDWLRQ�WKDW�ZDV�LQFRUUHFW��XVXDOO\
XQEDODQFHG�RU�ZLWK�EURPLQH�UHDFWLQJ
LQVWHDG�RI�FKORULQH�
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E %HQHILW�$1'�ULVN�UHTXLUHG�IRU�PDUN

%HQHILWV��NLOOV�25�UHPRYHV�EDFWHULD

$1'

5LVN��WR[LF�SRLVRQRXV
25�IRUPV�FKORULQDWHG�K\GURFDUERQV
25�IRUPV�FDUFLQRJHQV�WR[LF�FRPSRXQGV�Ⴋ

� $//2:�NLOOV�JHUPV�25�NLOOV�PLFUR�
RUJDQLVPV
25�NLOOV�SDWKRJHQV�25�VWHULOLVHV�GLVLQIHFWV
25�PDNHV�ZDWHU�SRWDEOH��VDIH�WR�GULQN
25�SXULILHV�ZDWHU

,*125(�DQWLVHSWLF��UHGXFHV�ULVN�RI
GLVHDVH��FOHDQV�ZDWHU

$//2:�UHGXFHV�ULVN�RI�ZDWHU�ERUQ
GLVHDVHV��H�J��FKROHUD�W\SKRLG�G\VHQWHU\

,*125(�ಪKDUPIXOಫ�ಪGDQJHURXVಫ

,*125(�FKORULQH�LV�FDUFLQRJHQLF�
GDQJHURXV�IRU�KHDOWK�FDXVHV�EUHDWKLQJ
SUREOHPV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�VFRUHG�WKLV�PDUN�E\
VWDWLQJ�D�EHQHILW��XVXDOO\�ಪNLOOV�EDFWHULDಫ�
DQG�D�ULVN��XVXDOO\�ಪWR[LFಫ�RU�ಪIRUPV
FDUFLQRJHQLF�FRPSRXQGVಫ���9DJXHU�WHUPV
VXFK�DV�ಪKDUPIXOಫ��ಪFDQ�PDNH�\RX�LOOಫ��HWF�
ZHUH�QRW�FUHGLWHG�

F L 6LOYHU�QLWUDWH�25�$J12��Ⴋ � $//2:�$J�

,)�QDPH�FRUUHFW��,*125(�DQ�LQFRUUHFW
IRUPXOD

,*125(�DFLGLILHG�+12�

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�UHVSRQGHG�FRUUHFWO\�ZLWK
HLWKHU�WKH�QDPH�RI�WKH�UHDJHQW��VLOYHU
QLWUDWH��RU�LWV�IRUPXOD��$J12��

LL &KORULGH��ZKLWH��SUHFLSLWDWH�
$1'�%URPLGH��FUHDP��SUHFLSLWDWH�
$1'�LRGLGH��\HOORZ��SUHFLSLWDWH��Ⴋ

� $OO�WKUHH�UHTXLUHG�IRU�WKH�PDUN

([DPLQHU
V�&RPPHQWV

7KH�FRORXUV�RI�WKH�VLOYHU�KDOLGH�SUHFLSLWDWHV
ZHUH�ZHOO�NQRZQ�DQG�YHU\�IHZ�FDQGLGDWHV
IDLOHG�WR�VFRUH�KHUH��:KHUH�PLVWDNHV�ZHUH
PDGH��LW�ZDV�WR�SXW�WKH�WKUHH�FRORXUV�LQ�WKH
ZURQJ�RUGHU�RU�WR�VKRZ�WKH�FRORXUV�RI
KDORJHQV�LQ�VROXWLRQ�
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�N-��Ⴋ

&RUUHFWO\�FDOFXODWHV�Q�3E�12����

˂+�YDOXH�LQ�-�25�N-
$QVZHU�0867�GLYLGH�HQHUJ\�E\
Q�3E�12����

25

�6LJQ�LJQRUHG�DQG�RU�PRUH�WKDQ���6)�

&RUUHFW�˂U+�LQ�N-�$1'�ಥ�VLJQ�$1'���6)
 �ಥ������N-�PROಥ���Ⴋ

� )8//�$1127$7,216�0867�%(�86('

�����������������������������������

$//2:������-�������N-
'2�127�$//2:�OHVV�WKDQ���6)
,*125(�XQLWV
L�H��$//2:�FRUUHFWO\�FDOFXODWHG�QXPEHU�LQ
-�25�N-

$//2:�(&)�IURP�Q�3E�12�����$1'�25
(QHUJ\

$//2:��������IURP������

,*125(�DEVHQFH�RI�ಥ�VLJQ�DQG���6)
UHTXLUHPHQW

)LQDO�PDUN�UHTXLUHV�ಥ�VLJQ��N-�$1'���6)
1RWH��)URP������-��˂U+� �ಥ������N-�PROಥ��
�6$0(�
����������������������������������������������������
&RPPRQ�HUURU
ಥ�������PDUNV�����J�LQVWHDG�RI�����J�LQ�
PF˂7�

([DPLQHU
V�&RPPHQWV

$OWKRXJK�VLPLODU�LQ�VW\OH�WR�XQVWUXFWXUHG
GLUHFW�HQWKDOS\�FDOFXODWLRQV�RQ�WKH�OHJDF\
VSHFLILFDWLRQ��WKLV�TXHVWLRQ�ZDV�KDUGHU�IRU
WZR�UHDVRQV��)LUVWO\��WZR�YROXPHV�RI���
FP��KDG�WR�EH�DGGHG�WRJHWKHU�WR�JHQHUDWH
P�DV�����J�IRU�PF˂7��6HFRQGO\�
FDQGLGDWHV�ZHUH�DVNHG�WR�TXRWH�WKHLU�ILQDO
DQVZHU�WR�DQ�ಪDSSURSULDWHಫ�QXPEHU�RI
VLJQLILFDQW�ILJXUHV��7KLV�ZLOO�EH�WKH�OHDVW
DFFXUDWH�PHDVXUHPHQW��WR���VLJQLILFDQW
ILJXUHV�LQ�WKLV�H[DPSOH��

0DQ\�LQFRUUHFW�DQVZHUV�XVHG�P�DV����J�RU
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TXRWHG�D�ILQDO�QXPHULFDO�YDOXH�WR�PRUH�WKDQ
��VLJQLILFDQW�ILJXUHV�

(YHQ�DIWHU�REWDLQLQJ�D�FRUUHFW�ILQDO�YDOXH
IRU�˂+��WKLV�ZDV�RIWHQ�QRW�JLYHQ�D�QHJDWLYH
VLJQ�WR�LQGLFDWH�WKH�H[RWKHUPLF�FKDQJH�

,W�LV�LPSRUWDQW�IRU�FDQGLGDWHV�WR�VKRZ�FOHDU
ZRUNLQJ�VR�WKDW�PDUNHUV�FDQ�VHH�ZKDW�LV
LQWHQGHG�DQG�DEOH�WR�DSSO\�FUHGLW�XVLQJ
HUURU�FDUULHG�IRUZDUG�

$QVZHU��˂+� �ಥ�����N-�PROಥ�

E 3E���DT�����Oಥ�DT����3EO��V��Ⴋ

6WDWH�V\PEROV�UHTXLUHG

�
$//2:�3E���DT�

,*125(�VSHFWDWRU�LRQV��.��DT��DQG
�12�

ಥ�DT��RQ�ERWK�VLGHV

([DPLQHU
V�&RPPHQWV

2QO\�WKH�EHVW�FDQGLGDWHV�ZHUH�DEOH�WR
FRQVWUXFW�WKH�UHTXLUHG�HTXDWLRQ��(YHQ
ZKHQ�ZULWWHQ�FRUUHFWO\��VWDWH�V\PEROV
�DVNHG�IRU�LQ�WKH�TXHVWLRQ��ZHUH�RIWHQ
RPLWWHG�RU�VKRZQ�LQFRUUHFWO\��$OWKRXJK�YHU\
VLPLODU�WR�WKH�LRQLF�HTXDWLRQ�IRU�IRUPDWLRQ�RI
VLOYHU�KDOLGHV��WKLV�HTXDWLRQ�ZDV�EH\RQG
PRVW�FDQGLGDWHV�DW�WKLV�VWDJH�RI�WKHLU
FKHPLVWU\�VWXGLHV�
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0HWKRG��
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PRO�Ⴋ

�

$//2:�(&)�IURP�LQFRUUHFW�Q�3E�12����
IURP����D�
%87�LI��D��LV�LQFRUUHFW�EXW��������XVHG
KHUH��WUHDW�DV�D�IUHVK�VWDUW�DQG�,*125(
UHVSRQVH�IURP����D�

$//2:���PDUNV�IRU���������UHFXUULQJ
$WWHPSW�DW�LQFUHDVLQJ�FRQFHQWUDWLRQ�E\
���

$//2:�(&)�IURP�LQFRUUHFW�Q�.O�
BBBBBBBBBBBBBBBBBBBBBBBBBB
&RPPRQ�HUURUV
� ��PDUN��&RUUHFW�IRU�.,�ZLWK�QR�H[WUD

����
���
�

��PDUN��QR�IDFWRU�RI���XVHG�IRU�.O�

��� ��PDUN������OHVV�UDWKHU�WKDQ����
PRUH�

���
����
��

��PDUN������LQFUHDVH�LQ�YROXPH����
FP��

([DPLQHU
V�&RPPHQWV

7KLV�SDUW�ZDV�ZHOO�DWWHPSWHG�ZLWK�PDQ\
FDQGLGDWHV�DEOH�WR�VFRUH�DW�OHDVW�RQH�RI�WKH
WZR�PDUNV��(UURUV�UHODWHG�WR�XVH�RI�DQ
LQFRUUHFW�PROH�UDWLR��DSSO\LQJ����
LQFRUUHFWO\��RU�LJQRULQJ�����DOWRJHWKHU�

$QVZHU�������PRO�GPಥ�
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�� 0DUN�6FKHPH

�� ' �
([DPLQHUಫV�&RPPHQWV
7KLV�SDUW�ZDV�JHQHUDOO\�ZHOO�DQVZHUHG��7KH
FRPPRQ�LQFRUUHFW�DQVZHU�ZDV�DQVZHU
RSWLRQ�$�

7RWDO �

�� ' �
([DPLQHUಫV�&RPPHQWV
0RVW�FDQGLGDWHV�FRUUHFWO\�LGHQWLILHG�DQVZHU
RSWLRQ�'�DV�WKH�FRUUHFW�LQVROXEOH
FRPSRXQG��+RZHYHU��DQVZHU�RSWLRQ�$�ZDV
D�FRPPRQ�LQFRUUHFW�DQVZHU��OLNHO\�GXH�WR�LW
EHLQJ�WKH�RQO\�QRQ�KDOLGH�

7RWDO �
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�� 0DUN�6FKHPH

�� D L %U�����,ಥ�ඎ�,�����%Uಥ�Ⴋ � $//2:�PXOWLSOHV

,*125(�VWDWH�V\PEROV

([DPLQHUಫV�&RPPHQWV

$URXQG�����RI�FDQGLGDWHV�DQVZHUHG�WKLV
FRUUHFWO\��7KH�PRVW�FRPPRQ�HUURU�ZDV�QRW
EDODQFLQJ�WKH�HTXDWLRQ��DQG�PDQ\�GLG�QRW
NQRZ�ZKDW�DQ�LRQLF�HTXDWLRQ�ZDV�

LL ,RGLQH�KDV�D�ODUJHU�DWRPLF�UDGLXV�Ⴋ

,RGLQH�KDV�JUHDWHU�VKLHOGLQJ���PRUH�VKHOOV
Ⴋ

,RGLQH�KDV�ZHDNHU���OHVV�QXFOHDU�DWWUDFWLRQ
�RQ�HOHFWURQ�JDLQHG�WKDQ�EURPLQH��Ⴋ

� 25$
$//2:�LRGLQH�LV�ODUJHU���EURPLQH�LV
VPDOOHU

$//2:�HOHFWURQ�DGGHG�WR�D�VKHOO�IXUWKHU
IURP�WKH�QXFOHXV

$//2:�EURPLQH�KDV�JUHDWHU�QXFOHDU
DWWUDFWLRQ

,*125(�ಪJDLQHG�OHVV�HDVLO\ಫ�IRU�ಪZHDNHU
DWWUDFWLRQಫ

,*125(�UHIHUHQFHV�WR�LRQLVDWLRQ�HQHUJ\

'2�127�$//2:�PHQWLRQ�RI�ORVLQJ
HOHFWURQV�IRU�0�

$//2:�ಪSXOOಫ�IRU�ಪDWWUDFWLRQಫ

,*125(�MXVW�ಪJUHDWHU�DWWUDFWLRQಫ�25
JUHDWHU�IRUFH

([DPLQHUಫV�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�DQVZHUHG�ZHOO�E\�PRVW
FDQGLGDWHV��DOWKRXJK�VRPH�RPLWWHG�WKH
ZRUG�ಪQXFOHXVಫ�ZKHQ�H[SODLQLQJ�DWWUDFWLQJ
HOHFWURQV��RU�DQVZHUHG�LQ�WHUPV�RI�ORVLQJ
HOHFWURQV��DQG�GLG�QRW�KDYH�WKH�ILQDO
PDUNLQJ�SRLQW�FUHGLWHG�
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�� 0DUN�6FKHPH

([HPSODU��

7KLV�FDQGLGDWH�ZDV�FUHGLWHG�DOO�WKUHH
PDUNV��6RPH�FDQGLGDWHV�PDQDJHG�WR�EH
FUHGLWHG�IRU�DOO���PDUNV�LQ�RQH�VKRUW
VHQWHQFH�WKDW�FRYHUHG�DOO���PDUNLQJ�SRLQWV�
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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 'LVSURSRUWLRQDWLRQ
�ಗಗ�2[LGDWLRQ�$1'�UHGXFWLRQ�RI�VDPH
HOHPHQW�LRGLQH

25
�ಗಗ�,RGLQH�KDV�EHHQ�R[LGLVHG�DQG�,RGLQH
KDV�ಗಗ�EHHQ�UHGXFHG�Ⴋ

2[LGDWLRQ
�ಗಗ�IURP���WR����LQ�+,2�Ⴋ

5HGXFWLRQ
�ಗಗ�IURP���WR�ಥ��LQ�+,�Ⴋ

�
$//2:�,�RU�,��IRU�LRGLQH
,*125(�QXPEHUV�DURXQG�HTXDWLRQ�IRU
R[LGDWLRQ�VWDWHV

$//2:��ಥ�IRU�ಥ��$1'����IRU���

127(��IRU�LRGLQH�,���IURP���RQO\�QHHGV�WR
EH�VHHQ�RQFH��GRHV�QRW�QHHG�WR�EH�VWDWHG
WZLFH

$//2:���PDUN�IRU���R[�QRV�FRUUHFW�EXW�QR
PHQWLRQ�RI�ZRUGV�R[LGDWLRQ�UHGXFWLRQ�
�ಗಗಗ���LQ�,��$1'�ಥ��LQ�+,�$1'����LQ�+,2

$//2:���PDUN�IRU�VSHFLHV�PLVVLQJ�
�ಗಗಗ�,RGLQH�R[LGLVHG��IURP����WR���
�ಗಗಗ�$1'�LRGLQH�UHGXFHG��IURP����WR�ಥ�

([DPLQHUಫV�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�DZDUH�RI
GLVSURSRUWLRQDWLRQ�EXW�ORVW�PDUNV�E\�QRW
VWDWLQJ�WKH�VSHFLHV�RU�ZKHWKHU�WKH�SURFHVV
ZDV�R[LGDWLRQ�RU�UHGXFWLRQ�

([HPSODU��

+HUH�WKH�FDQGLGDWH�KDV�ORVW�D�PDUN�IRU�QRW
VWDWLQJ�WKH�LQLWLDO�R[LGDWLRQ�QXPEHU�RI
HOHPHQWDO�LRGLQH�DV���
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LL &KORULQH�LV�WR[LF�SRLVRQRXV
25
IRUPV�KDORJHQDWHG�K\GURFDUERQV
25
IRUPV�FDUFLQRJHQV�WR[LF�FRPSRXQGV�Ⴋ

� $//2:��UHDFWV�ZLWK�K\GURFDUERQV�WR��IRUP
FDUFLQRJHQV�WR[LF�FRPSRXQGV

,*125(

FKORULQH�FDXVHV�FDQFHU
KDUPIXO�GDQJHURXV
FKORULQH�FDXVHV�EUHDWKLQJ�SUREOHPV

([DPLQHUಫV�&RPPHQWV

7KH�PDMRULW\�RI�FDQGLGDWHV�VWDWHG�WKDW
FKORULQH�LV�WR[LF�RU�IRUPV�FDUFLQRJHQV�
DOWKRXJK�VRPH�VWDWHG�WKDW�FKORULQH�LV�D
FDUFLQRJHQ�ZKLFK�ZDV�QRW�FUHGLWHG����
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�� 0DUN�6FKHPH

�� (OHFWURQV��GRZQ�JURXS�
�ಝ�QXPEHU�RI�HOHFWURQV�LQFUHDVHV�Ⴋ

7\SH�RI�LQWHUPROHFXODU�IRUFH��$1<:+(5(�
�ಝಝ�LQGXFHG�GLSROH�ಥGLSROH��LQWHUDFWLRQV
�ಝಝ�25
�ಝಝ�/RQGRQ�IRUFHV�Ⴋ

/LQN�RI�HQHUJ\�ZLWK�LQWHUPROHFXODU�IRUFHV
�$1<:+(5(���'RZQ�JURXS��
�ಝPRUH�HQHUJ\�WR�EUHDN�RYHUFRPH�
LQWHUPROHFXODU�IRUFHV
�ಝ25
�ಝPRUH�VWURQJHU�LQWHUPROHFXODU�IRUFHV�Ⴋ

�
�$2���È�

�

)8//�$1127$7,216�0867�%(�86('
�������������������������������������������������������
$//2:�ಝ�PRUH�HOHFWURQ�VKHOOV

,*125(�ಝ�ಪPRUH�VKHOOVಫ
�ಝ�ಝ�25�PRUH��HOHFWURQ��VKLHOGLQJ

,*125(�FRPPHQWV�DERXW�QXFOHDU
DWWUDFWLRQ��LRQLVDWLRQ�HQHUJ\��HWF�

,*125(�YDQ�GHU�:DDOVಫ�IRUFHV��YGZ
,*125(�DEEUHYLDWLRQV�H�J��/')��,','

,*125(�OHVV�HQHUJ\�QHHGHG�WR�EUHDN
ಪERQGVಫ
25�OHVV�HQHUJ\�QHHGHG�WR�EUHDN�ಪ/RQGRQ
IRUFHVಫ
7RR�YDJXH�ಥ�QHHGV�LGHD�RI�ಪEHWZHHQ
PROHFXOHVಫ

,*125(�ಪFRYDOHQW�ERQGVಫ�EHWZHHQ�DWRPV
%87�UHVSRQVH�OLQNLQJ�WR�EUHDNLQJ�RI
FRYDOHQW�ERQGV�LV�D�&21�IRU�ODVW�PDUNLQJ
SRLQW�21/<�

([DPLQHUಫV�&RPPHQWV

([HPSODU��

7KLV�TXHVWLRQ�GLVFULPLQDWHG�ZHOO�
&DQGLGDWHV�ZHUH�H[SHFWHG�WR�OLQN
LQFUHDVLQJ�ERLOLQJ�SRLQW�GRZQ�WKH�JURXS
ZLWK�WKH�LQFUHDVLQJ�QXPEHU�RI�HOHFWURQV
DQG�VWURQJHU�LQGXFHG�GLSROHಥGLSROH�IRUFHV
RU�/RQGRQ�IRUFHV�EHWZHHQ�PROHFXOHV�WKDW
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�� 0DUN�6FKHPH

PXVW�EH�EURNHQ��7R�EH�JLYHQ�DOO���PDUNV�
FDQGLGDWHV�QHHGHG�WR�VKRZ�WKDW
LQWHUPROHFXODU�IRUFHV��RU�IRUFHV�EHWZHHQ
PROHFXOHV��DUH�EURNHQ�GXULQJ�ERLOLQJ��7KLV
PDUN�SURYHG�WR�EH�WKH�PRVW�GLIILFXOW��7KH
UHVSRQVH�VKRZV�D�W\SLFDO�UHVSRQVH�WKDW�GLG
QRW�LQFOXGH�LQWHUPROHFXODU�IRUFHV�

/RZHU�DWWDLQLQJ�FDQGLGDWHV�RIWHQ�OHW
WKHPVHOYHV�GRZQ�E\�EHLQJ�XQDEOH�WR
FRQVWUXFW�D�ZHOO�UHDVRQHG��UHOHYDQW
UHVSRQVH��0DQ\�GLVFXVVHG�QXFOHDU�FKDUJH�
VKLHOGLQJ��DWRPLF�UDGLXV�DQG�WKH�HDVH�RI
ORVLQJ�RU�JDLQLQJ�DQ�HOHFWURQ�WR�SURGXFH�D
YDOLG�H[SODQDWLRQ�IRU�LRQLVDWLRQ�HQHUJ\�RU
HOHFWURQ�JDLQ�WUHQG�EXW�QRW�IRU�GLIIHUHQW
ERLOLQJ�SRLQWV��7KH�FRQWUDVW�LQ�WKH�FODULW\�RI
ORZ��DQG�KLJK�DWWDLQLQJ�FDQGLGDWH
UHVSRQVHV�ZDV�SDUWLFXODUO\�SURQRXQFHG�IRU
WKLV�TXHVWLRQ�

7RWDO �

�� ' ���$2���� ([DPLQHUಫV�&RPPHQWV

'HVSLWH�PRVW�VFULSWV�EHLQJ�FRYHUHG�ZLWK
DQQRWDWLRQV�RI�R[LGDWLRQ�QXPEHUV��RQO\
DERXW�KDOI�RI�DOO�FDQGLGDWHV�REWDLQHG�WKH
FRUUHFW�DQVZHU�RI�'���2SWLRQ�%�ZDV�WKH
PRVW�FRPPRQ�LQFRUUHFW�UHVSRQVH��IROORZHG
E\�RSWLRQ�&��7KH�DQQRWDWLRQV�RQ�WKHVH
VFULSWV�RIWHQ�VKRZHG�LQFRUUHFW�DVVLJQPHQWV
RI�R[LGDWLRQ�QXPEHUV�
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