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��D�� 0DQ\�WHDFKHUV�XVH�PRGHOV�WR�GHPRQVWUDWH�DQG�H[SODLQ�EUHDWKLQJ�DQG�OXQJ�IXQFWLRQ�LQ�PDPPDOV�

)LJ������LV�D�PRGHO�RI�WKH�PDPPDOLDQ�FKHVW�

:KHQ�WKH�UXEEHU�VKHHW�LV�SXOOHG�GRZQ�WKH�EDOORRQV�H[SDQG�

([SODLQ�ZK\�WKH�EDOORRQV�H[SDQG�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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���E�� $�WHDFKHU�XVHG�WKH�PRGHO�LQ�)LJ������WR�GHPRQVWUDWH�WKH�GLIIHUHQFH�EHWZHHQ�WLGDO�YROXPH�DQG�YLWDO�FDSDFLW\�

�

�L� ([SODLQ�WKH�PHDQLQJ�RI�WKH�WHUP�WLGDO�YROXPH�

>�@

�LL� 6XJJHVW�KRZ�WKH�WHDFKHU�PD\�KDYH�XVHG�WKH�PRGHO�WR�GHPRQVWUDWH�WLGDO�YROXPH�

>�@

�LLL� ([SODLQ�WKH�PHDQLQJ�RI�WKH�WHUP�YLWDO�FDSDFLW\�

>�@

�LY� 6XJJHVW�KRZ�WKH�WHDFKHU�PD\�KDYH�XVHG�WKH�PRGHO�WR�GHPRQVWUDWH�YLWDO�FDSDFLW\�

>�@

�� 6WDWH�WKH�FRUUHFW�WHUP�IRU�WKH�IROORZLQJ�GHILQLWLRQ�

7KH�EXON�WUDQVSRUW�RI�PDWHULDOV�RXW�RI�D�FHOO�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�JUDSK�LQ�)LJ������VKRZV�D�QRUPDO�VSLURPHWHU�WUDFH�

:KLFK�RSWLRQ�FRUUHFWO\�GHVFULEHV�ZKDW�LV�KDSSHQLQJ�DW�SRLQW�="

$ SUHVVXUH�LQVLGH�OXQJV�LV�ORZ
% YROXPH�RI�WKRUD[�LV�ODUJH
& GLDSKUDJP�LV�FRQWUDFWHG
' LQWHUQDO�LQWHUFRVWDO�PXVFOHV�DUH�FRQWUDFWHG

<RXU�DQVZHU�
>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� (PSK\VHPD�LV�D�FKURQLF�UHVSLUDWRU\�GLVHDVH�ZKHUH�HODVWDVH�LV�SURGXFHG�E\�SKDJRF\WHV�LQ�WKH�OXQJV��ZKLFK
EUHDNV�GRZQ�OXQJ�WLVVXH��7KLV�PHDQV�WKDW�D�SHUVRQ�ZLWK�HPSK\VHPD�FDQQRW�IXOO\�H[KDOH�

)LJ�������LV�D�GLDJUDP�RI�D�VPDOO�VHFWLRQ�RI�D�KHDOWK\�OXQJ�

:KLFK�ODEHO�VKRZV�WKH�DUHD�RI�OXQJ�WLVVXH�WKDW�LV�EURNHQ�GRZQ�E\�HODVWDVH"

<RXU�DQVZHU�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 7KH�IROORZLQJ�VSLURPHWHU�WUDFH�VKRZV�WKH�UHVXOWV�RI�DQ�H[SHULPHQW��6RGD�OLPH�ZDV�XVHG�WR�H[WUDFW�FDUERQ�GLR[LGH
IURP�H[KDOHG�DLU�

:KDW�LV�WKH�UDWH�RI�R[\JHQ�FRQVXPSWLRQ�LQ�WKH�H[SHULPHQW"�

$ ����GP�

% ����GP��PLQ෹�

& ����GP��PLQ෹�

' ���EUHDWKV�PLQ෹�

<RXU�DQVZHU�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� :KLFK�JUDSK�UHSUHVHQWV�WKH�FRXQWHU�FXUUHQW�H[FKDQJH�V\VWHP�LQ�ILVK�JLOOV"

<RXU�DQVZHU�
>�@

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

1DPH�VWUXFWXUH�$�

>�@

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

>�@

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

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

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ��RI��� &UHDWHG�LQ�([DP%XLOGHU
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��D�� 7HUPLWHV�DUH�KLJKO\�VRFLDO�LQVHFWV��7KH\�DUH�WKRXJKW�WR�KDYH�HYROYHG�IURP�HDUOLHU�IRUPV�RI�LQVHFW�DW�OHDVW����
PLOOLRQ�\HDUV�DJR��LQ�WKH�-XUDVVLF�JHRORJLFDO�SHULRG��7KH\�DUH�UHODWHG�WR�FRFNURDFKHV�

�

�L� +RZ�PLJKW�VFLHQWLVWV�D�FHQWXU\�DJR�KDYH�NQRZQ�WKDW�WHUPLWHV�HYROYHG�LQ�WKH�-XUDVVLF�JHRORJLFDO�SHULRG"

>�@

�LL� :KDW�QHZ�VRXUFH�RI�HYLGHQFH�PLJKW�KHOS�WRGD\
V�VFLHQWLVWV�WR�ILQG�RXW�KRZ�FORVHO\�UHODWHG�WHUPLWHV�DUH�WR
FRFNURDFKHV"

>�@

���E�� )LJ������VKRZV�D�WHUPLWH�PRXQG��WKH�QHVW�RI�DSSUR[LPDWHO\�RQH�PLOOLRQ�LQGLYLGXDOV��7KH�SKRWRJUDSK�ZDV�WDNHQ�LQ
4XHHQVODQG�$XVWUDOLD��DERXW������NLORPHWUHV�VRXWK�RI�WKH�HTXDWRU���

�L� )LJ������VKRZV�WKDW�WKH�LQWHULRU�RI�WKH�WHUPLWH�PRXQG�LV�IXOO�RI�LQWHUFRQQHFWLQJ�FKDPEHUV��$W�WKH�WRS�RI�WKH
PRXQG�VRPH�RI�WKHVH�FKDPEHUV�RSHQ�WR�WKH�DLU�RXWVLGH�

:RUNHU�WHUPLWHV�VSHQG�DOO�WKHLU�WLPH�ZRUNLQJ�LQ�EURRG�FKDPEHUV�ORZ�LQ�WKH�PRXQG��ZKHUH�HJJV�DQG�ODUYDH
GHYHORS�

([SODLQ�KRZ�FDUERQ�GLR[LGH�SURGXFHG�LQ�WKH�UHVSLULQJ�ERG\�FHOOV�RI�ZRUNHU�WHUPLWHV�LV�UHPRYHG�WR�WKH�DLU
RXWVLGH�WKH�WHUPLWH�PRXQG�

>�@

�LL� ,Q�$IULFD��FORVHU�WR�WKH�HTXDWRU��WKH�PRXQGV�EXLOW�E\�VRPH�VSHFLHV�RI�WHUPLWH�DUH�EODGH�VKDSHG��ZLWK�WKH�ORQJ

D[LV�SRLQWLQJ�1RUWKಥ6RXWK��)LJ������VKRZV�DQ�H[DPSOH�RI�D�WHUPLWH�PRXQG�LQ�$IULFD�

6XJJHVW�ZK\�WKH�$IULFDQ�WHUPLWHV�QHHG�WR�EXLOG�PRXQGV�LQ�WKLV�VKDSH�DQG�RULHQWDWLRQ�

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

)LJ�����

)LJ�����

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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�� 9HQWLODWLRQ�LQYROYHV�YDULRXV�SDUWV�RI�WKH�PDPPDOLDQ�UHVSLUDWRU\�V\VWHP�

:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV��$�WR�'��GHVFULEHV�LQKDODWLRQ"

�

$ ULEFDJH�PRYHV�XSZDUGV�DQG�RXWZDUGV��H[WHUQDO�LQWHUFRVWDO�PXVFOHV�UHOD[��GLDSKUDJP�UHOD[HV
% ULEFDJH�PRYHV�GRZQZDUGV�DQG�LQZDUGV��H[WHUQDO�LQWHUFRVWDO�PXVFOHV�UHOD[��GLDSKUDJP�UHOD[HV
& ULEFDJH�PRYHV�XSZDUGV�DQG�RXWZDUGV��H[WHUQDO�LQWHUFRVWDO�PXVFOHV�FRQWUDFW��GLDSKUDJP�FRQWUDFWV
' ULEFDJH�PRYHV�GRZQZDUGV�DQG�LQZDUGV��H[WHUQDO�LQWHUFRVWDO�PXVFOHV�FRQWUDFW��GLDSKUDJP�FRQWUDFWV

<RXU�DQVZHU����

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���D�� )LJ������LV�D�GLDJUDP�WKDW�UHSUHVHQWV�LQVSLUDWLRQ�DQG�H[SLUDWLRQ�LQ�D�KXPDQ�

)LJ�����

�

�L� :KLFK�RI�WKH�WZR�GLDJUDPV���D��RU��E���UHSUHVHQWV�WKH�ERG\�LPPHGLDWHO\�DIWHU�H[SLUDWLRQ"

'HVFULEH�KRZ�WKLV�GLDJUDP�MXVWLILHV�\RXU�FKRLFH�

>�@

�LL� :K\�FDQ�H[SLUDWLRQ�EH�D�SDVVLYH�SURFHVV"

>�@

�LLL� 6RPH�FKHPLFDOV�FDQ�DFW�DV�DOOHUJHQV��,I�WKHVH�DOOHUJHQV�DUH�LQKDOHG��WKH\�FDQ�FDXVH�EUHDWKLQJ�SUREOHPV�
$OOHUJHQV�FDXVH�WKH�VPRRWK�PXVFOH�LQ�WKH�ZDOOV�RI�WKH�DLUZD\V�WR�FRQWUDFW�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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6XJJHVW�WKH�HIIHFWV�WKDW�WKLV�PXVFOH�FRQWUDFWLRQ�KDV�RQ�YHQWLODWLRQ�

>�@

���E�� )LJ������UHSUHVHQWV�WKH�YROXPH�FKDQJHV�LQ�WKH�OXQJ�RI�D�KXPDQ�

)LJ�����

�L� 6HOHFW�WKH�OHWWHU��$�WR�+��WKDW�FRUUHVSRQGV�WR�HDFK�RI�WKH�IROORZLQJ�OXQJ�YROXPHV�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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7KH�ILUVW�RQH�KDV�EHHQ�GRQH�IRU�\RX�

� /XQJ�YROXPH /HWWHU

,QVSLUDWRU\�UHVHUYH�YROXPH $

5HVLGXDO�YROXPH

7RWDO�OXQJ�FDSDFLW\

7LGDO�YROXPH

9LWDO�FDSDFLW\

>�@

�LL� 9ROXPH�&�FDQ�EH�PHDVXUHG�XVLQJ�DQ�LQVWUXPHQW�VXFK�DV�D�VSLURPHWHU�

:KDW�EUHDWKLQJ�LQVWUXFWLRQV�ZRXOG�EH�JLYHQ�WR�D�SHUVRQ�ZKRVH�YROXPH�&�ZDV�EHLQJ�PHDVXUHG"

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� �7KH�ILJXUH�LV�D�SKRWRPLFURJUDSK�RI�WKH�WUDFKHD�RI�D�KRQH\EHH��$SLV�PHOOLIHUD�

7KH�WUDFKHD�RI�WKLV�KRQH\EHH�LV�LQIHFWHG�ZLWK�KRQH\EHH�WUDFKHDO�PLWHV��$FDUDSLV�ZRRGL��6RPH�RI�WKHVH�PLWHV�DUH
ODEHOOHG�0�RQ�WKH�ILJXUH�

7KH�WUDFKHD�DQG�WUDFKHROHV�RI�LQVHFWV�KDYH�FLUFXODU�EDQGV�RI�FKLWLQ��2QH�RI�WKHVH�EDQGV�LV�ODEHOOHG�&�RQ�WKH
ILJXUH�

�L� :KDW�LV�WKH�IXQFWLRQ�RI�WKH�FLUFXODU�EDQGV�RI�FKLWLQ�ODEHOOHG�&"

>�@

�LL� 7KH�PLWHV�XVH�WKHLU�PRXWKSDUWV�WR�ELWH�WKURXJK�WKH�ZDOOV�RI�WKH�WUDFKHD��7KH\�WKHQ�IHHG�RII�WKH�KDHPRO\PSK�
WKH�EORRG�OLNH�OLTXLG�WKDW�EDWKHV�WKH�FHOOV�DQG�RUJDQV�RI�WKH�KRQH\EHH�

6XJJHVW�RQH�RWKHU�ZD\�LQ�ZKLFK�WKH�SUHVHQFH�RI�WKH�PLWHV�PLJKW�DIIHFW�WKH�KRQH\EHH�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� $PRHED�SURWHXV�LV�D�VLQJOH�FHOOHG�RUJDQLVP�WKDW�OLYHV�LQ�IUHVKZDWHU�KDELWDWV��)LJ������LV�D�GUDZLQJ�RI�$��SURWHXV�

)LJ�����

([SODLQ�ZK\�DQ�$PRHED�GRHV�QRW�QHHG�D�VSHFLDOLVHG�VXUIDFH�IRU�JDVHRXV�H[FKDQJH�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� 7DEOH�����OLVWV�D�QXPEHU�RI�VSHFLDOLVHG�FHOOV�IRXQG�LQ�WKH�JDVHRXV�H[FKDQJH�V\VWHP�RI�D�PDPPDO�

&RPSOHWH�WKH�WDEOH�WR�GHVFULEH�WKH�IXQFWLRQ�RI�HDFK�W\SH�RI�VSHFLDOLVHG�FHOO�

6SHFLDOLVHG�FHOOV )XQFWLRQ�RI�FHOOV�LQ�WKH�JDVHRXV�H[FKDQJH�V\VWHP

&LOLDWHG�FHOOV
B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

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

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

*REOHW�FHOOV
B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B

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

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

6PRRWK�PXVFOH�FHOOV �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

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

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

6TXDPRXV�HSLWKHOLDO�FHOOV �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

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

7DEOH����

>�@

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

�L� 1DPH�WKH�WZR�W\SHV�RI�HSLWKHOLDO�WLVVXH�IRXQG�LQ�WKH�OXQJV�DQG�DLUZD\V�

>�@

�LL� 7KH�HSLWKHOLDO�FHOOV�LQ�WKH�OXQJV�DUH�DUUDQJHG�LQWR�VWUXFWXUHV�FDOOHG�DOYHROL�

([SODLQ�KRZ�WKH�DOYHROL�FUHDWH�D�VXUIDFH�IRU�HIILFLHQW�JDVHRXV�H[FKDQJH�

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

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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���E�� 7R�LPSURYH�JDVHRXV�H[FKDQJH��WKH�DLU�LQ�WKH�DOYHROL�LV�UHIUHVKHG�E\�YHQWLODWLRQ��7KH�DLU�PRYHPHQW�FUHDWHG�E\
YHQWLODWLRQ�FDQ�EH�UHFRUGHG�XVLQJ�VXLWDEOH�DSSDUDWXV��
�

�L� 1DPH�WKH�DSSDUDWXV�XVHG�WR�UHFRUG�WKHVH�DLU�PRYHPHQWV�

>�@

�LL� )LJ������VKRZV�D�WUDFH�UHFRUGHG�IURP�WKLV�DSSDUDWXV�

)LJ�����

&DOFXODWH�WKH�UDWH�RI�EUHDWKLQJ�RYHU�WKH�ILUVW�PLQXWH�IURP�WKH�WUDFH�

DQVZHU� �B�B�B�B�B�B�B�B�B�B�B�B�B�B��EUHDWKV�SHU�PLQXWH

>�@

�LLL� 8VLQJ�WKH�WUDFH��FDOFXODWH�WKH�UDWH�RI�R[\JHQ�FRQVXPSWLRQ�RYHU�WKH�ILUVW�PLQXWH�

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

DQVZHU� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��GP��PLQ෹�

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� 'HVFULEH�KRZ�WKH�FRPSRQHQWV�RI�WREDFFR�VPRNH�FDQ�DIIHFW�WKH�FDUGLRYDVFXODU�V\VWHP�RI�VPRNHUV�

,Q�\RXU�DQVZHU�\RX�VKRXOG�OLQN�WKH�FKHPLFDOV�LQ�WREDFFR�VPRNH�WR�WKHLU�HIIHFWV�RQ�WKH�FDUGLRYDVFXODU
V\VWHP��

>�@

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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��� *HQH�VHTXHQFLQJ�FDQ�KHOS�XV�WR�XQGHUVWDQG�KRZ�DQ�LQGLYLGXDO
V�JHQRPH�DIIHFWV�WKHLU�ERG\
V�UHVSRQVH�WR�GUXJV�

2QH�UHVHDUFK�VWXG\�KDV�ORRNHG�DW�WKH�HIIHFWLYHQHVV�RI�GUXJV�XVHG�WR�WUHDW�DVWKPD�LQ�FKLOGUHQ��$VWKPD�LV�D
FRQGLWLRQ�LQ�ZKLFK�WKH�EURQFKLROHV�EHFRPH�UHGXFHG�LQ�GLDPHWHU��7KLV�UHVXOWV�LQ�WKH�FKLOG�ILQGLQJ�LW�GLIILFXOW�WR
EUHDWKH��
�

�L� 8VLQJ�\RXU�NQRZOHGJH�RI�WKH�VWUXFWXUH�RI�EURQFKLROHV��VXJJHVW�KRZ�WKHLU�GLDPHWHU�PLJKW�EHFRPH�UHGXFHG�

>�@

�LL� ([SODLQ�ZK\�LW�LV�GLIILFXOW�WR�H[SHO�DLU�IURP�WKH�OXQJV�LI�WKH�EURQFKLROHV�EHFRPH�UHGXFHG�LQ�GLDPHWHU�

>�@
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��� 1LFRWLQH�LV�D�WR[LF�FKHPLFDO��6PRNHUV�WDNH�LQ�ORZ�GRVHV�RI�QLFRWLQH�WKDW�DUH�QRW�WR[LF�LQ�WKH�VKRUW�WHUP��EXW�WKHVH
ORZ�GRVHV�DIIHFW�FDUGLRYDVFXODU�KHDOWK�LQ�WKH�ORQJHU�WHUP�

1LFRWLQH�LQFUHDVHV�EORRG�SUHVVXUH�DQG�LQFUHDVHV�WKH�OLNHOLKRRG�RI�D�WKURPERVLV��IRUPDWLRQ�RI�D�EORRG�FORW���(LWKHU
RI�WKHVH�HIIHFWV�FDQ�OHDG�WR�D�VWURNH��ZKLFK�LV�ZKHQ�FHOOV�LQ�SDUW�RI�WKH�EUDLQ�GLH��OHDGLQJ�WR�ORVV�RI�IXQFWLRQ��
�

�L� 6XJJHVW�KRZ�HDFK�RI�WKHVH�VWDWHG�HIIHFWV�RI�QLFRWLQH�FRXOG�FRQWULEXWH�WR�FHOO�GHDWK�LQ�WKH�EUDLQ�

LQFUHDVHG�EORRG�SUHVVXUH�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�

WKURPERVLV�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�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� ,W�LV�LPSRUWDQW�WKDW�WKH�FRUUHFW�WUHDWPHQW�LV�JLYHQ�ZKHQ�D�VWURNH�LV�VXVSHFWHG�

5HVHDUFK�KDV�OHG�WR�WKH�DELOLW\�WR�LGHQWLI\�ZKHWKHU�D�VWURNH�KDV�UHVXOWHG�IURP�D�WKURPERVLV�RU�IURP�LQFUHDVHG
EORRG�SUHVVXUH�

7KH�VWDQGDUG�HPHUJHQF\�WUHDWPHQW�IRU�D�VXVSHFWHG�VWURNH�LV�WR�JLYH�D�GUXJ�WKDW�ZLOO�FRXQWHUDFW�D�WKURPERVLV�
,I��KRZHYHU��WKH�FDXVH�RI�WKH�VWURNH�LV�IRXQG�WR�EH�KLJK�EORRG�SUHVVXUH��DQ�DOWHUQDWLYH�WUHDWPHQW�ZRXOG�EH
PRUH�DSSURSULDWH�

([SODLQ�ZK\�

>�@

�LLL� 7KH�HIIHFWV�RI�D�VWURNH�ZLOO�GHSHQG�RQ�ZKLFK�SDUW�RI�WKH�EUDLQ�KDV�EHHQ�DIIHFWHG�

6RPH�SRVVLEOH�HIIHFWV�RI�D�VWURNH�DUH�OLVWHG�EHORZ�
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3UREOHPV�ZLWK�FRRUGLQDWLRQ�RI�PRYHPHQW�
/RVV�RI�PHPRU\�DQG�VSHHFK�
3DUDO\VLV�RI�WKH�ERG\�EHORZ�WKH�QHFN�

:LWK�UHIHUHQFH�WR�QDPHG�SDUWV�RI�WKH�EUDLQ��H[SODLQ�KRZ�HDFK�RI�WKHVH�VSHFLILF�HIIHFWV�LV�FDXVHG�

>�@

��� :KLFK�VWUXFWXUH��$�WR�'��LV�QRW�DQ�H[DPSOH�RI�D�VXUIDFH�WKDW�LV�VSHFLDOLVHG�IRU�WKH�SXUSRVH�RI�JDV�H[FKDQJH"

$ DOYHROXV�RI�D�PDPPDO
% SODVPD�PHPEUDQH�RI�D�XQLFHOOXODU�SURWRFWLVWD
& OHDI�RI�D�WREDFFR�SODQW
' WUDFKHD�RI�DQ�LQVHFW

<RXU�DQVZHU���

>�@
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���D�� $�VWXGHQW�LQYHVWLJDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�KHLJKW�DQG�YLWDO�FDSDFLW\�

7KH�VWXGHQW�XVHG�D�VSLURPHWHU�WR�PHDVXUH�YLWDO�FDSDFLW\�RI����ER\V�DQG����JLUOV�LQ�WKHLU�\HDU�JURXS�DW�VFKRRO�

/LVW�WZR�YDULDEOHV�WKH�VWXGHQW�VKRXOG�FRQWURO�WR�HQVXUH�YDOLGLW\�LQ�WKLV�LQYHVWLJDWLRQ"

�

�

>�@
���E�� )LJ�����LV�D�JUDSK�RI�WKH�VWXGHQW
V�UHVXOWV�

)LJ����

7KH�VWXGHQW�PDGH�WKH�IROORZLQJ�FRPPHQW�DERXW�WKHLU�UHVXOWV�
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�

�L� 8VLQJ�)LJ������H[SODLQ�ZKHWKHU�\RX�DJUHH�ZLWK�WKH�FRQFOXVLRQ�WKH�VWXGHQW�PDGH�

>�@

�LL� 7KH�VWXGHQW�SODQQHG�WR�PHDVXUH�WLGDO�YROXPH�IRU�WKH�VDPH����VWXGHQWV�

&LUFOH�D�UHJLRQ�RQ�)LJ�����ZKHUH�\RX�ZRXOG�VHH�WKHVH�GDWD�LI�WKH�VWXGHQW�SORWWHG�WKHP�RQ�WKH�VDPH�JUDSK�

>$QVZHU�RQ�)LJ����@

>�@
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���F�� 
2XWOLQH�WKH�VWUXFWXUHV�LQYROYHG�LQ�WKH�PDPPDOLDQ�JDVHRXV�H[FKDQJH�V\VWHP�

)RU�HDFK�VWUXFWXUH��H[SODLQ�KRZ�LW�LQFUHDVHV�WKH�HIILFLHQF\�RI�JDVHRXV�H[FKDQJH��

>�@
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��� �$GXOW�IOLHV�KDYH�D�YHU\�GLIIHUHQW�ERG\�VWUXFWXUH�IURP�WKDW�RI�PDJJRWV�

)OLHV�KDYH�FRPSOH[�DQG�ZHOO�GHYHORSHG�H[FKDQJH�VXUIDFHV�DQG�WUDQVSRUW�V\VWHPV�
0DJJRWV�KDYH�RQO\�D�VPDOO�QXPEHU�RI�WUDFKHDH�DQG�D�VPDOO�YROXPH�RI�WUDFKHDO�IOXLG�

6XJJHVW�ZK\�PDJJRWV�GR�QRW�QHHG�VXFK�ZHOO�GHYHORSHG�H[FKDQJH�VXUIDFHV�DQG�WUDQVSRUW�V\VWHPV�

>�@
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�� 0DUN�6FKHPH

� D �� '2�127�$//2:�PDUNV�IRU�XVH�RI�MXVW
�WKURXJKRXWڕDLUڔ��LQ�SODFH�RIڕR[\JHQڔ
TXHVWLRQ��

��YROXPH��LQVLGH���RI��MDU�LQFUHDVHV��

��SUHVVXUH�LQVLGH��MDU���EDOORRQV��GHFUHDVHV
�

��WR�EHORZ�SUHVVXUH�LQ�DWPRVSKHUH��

���WKHUHIRUH��DLU��PRYHV���SXVKHG���IRUFHG�
LQWR��EDOORRQV���JODVV�WXEH���

��PD[ ,*125(�UHIHUHQFHV�WR�FKHVW���OXQJV

&5(',7�LGHD�RI�FUHDWLQJ�D�SUHVVXUH
JUDGLHQW��EHWZHHQ�EDOORRQ�DQG�H[WHULRU�
,*125(�K\GURVWDWLF
1RWH�PDNHV�SUHVVXUH�LQ�MDU�ORZHU�WKDQڔ�
DWPRVSKHUHڕ� ���PDUNV

$&&(37�IORZV���HQWHU���ILOOV
'2�127�&5(',7�VXFWLRQ���GUDZQ���SXOOHG
LQ���GLIIXVH�LQ���WDNHQ�LQ

,*125(�MXVW�LQWR�EHOO�MDU

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�H[SODLQ�ZK\�WKH
EDOORRQV�H[SDQG�ZKHQ�WKH�UXEEHU�VKHHW�LV
SXOOHG�GRZQ��7KLV�TXHVWLRQ�LV�DQVZHUHG�E\
YHU\�VLPSOH�SK\VLFV��0DQ\�FDQGLGDWHV
ZHUH�DEOH�WR�VFRUH�DOO�WKUHH�PDUNV�ZLWKLQ
WZR�OLQHV�RI�FOHDU�VXFFLQFW�WH[W��2WKHU
FDQGLGDWHV�FOHDUO\�QHHG�WR�JDLQ�D�EHWWHU
XQGHUVWDQGLQJ�RI�WKH�VLPSOH�SK\VLFV�DQG
FRQVLGHU�WKHLU�UHVSRQVH�EHIRUH�VWDUWLQJ�WR
ZULWH��6RPH�FDQGLGDWHV�GHVFULEHG�KRZ�DLU
LV�LQKDOHG�LQWR�WKH�OXQJV�UDWKHU�WKDQ
DSSO\LQJ�WKHLU�NQRZOHGJH�WR�WKH�PRGHO�
7KHVH�FDQGLGDWHV�PXVW�EH�HQFRXUDJHG�WR
UHDG�WKH�TXHVWLRQ�FDUHIXOO\�
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�� 0DUN�6FKHPH

E L YROXPH�RI�DLU��LQKDOHG���H[KDOHG��

LQ��RQH���HDFK��EUHDWK��

GXULQJ��VWHDG\���UHJXODU��EUHDWKLQJ��

��PD[ $&&(37�EUHDWKHG���PRYHG��LQ��DQG���RU�RXW
RI�OXQJV�
,*125(�DPRXQW

$&&(37�DW�UHVW���GXULQJ�VWHDG\�H[HUFLVH��
QRUPDO���TXLHW�EUHDWKLQJ

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�H[SODLQ�WKH�WHUP
WLGDO�YROXPH��0RVW�FDQGLGDWHV�VXFFHVVIXOO\
VFRUHG�RQH�RU�WZR�PDUNV��6RPHWLPHV
WKHVH�PDUNV�ZHUH�DFKLHYHG�IRU�WKH�LGHD
WKDW�WKLV�YROXPH�LV�PHDVXUHGڔ�DW�UHVWڕ�RU
WKDW�LW�LV�WKH�YROXPHڔ�LQ�RQH�EUHDWKڕ�UDWKHU
WKDQ�IRU�WKH�LGHD�WKDW�WKH�WLGDO�YROXPH�LV�D
�ڕYROXPH�RI�DLU�LQKDOHG�RU�H[KDOHGڔ
&DQGLGDWHV�PXVW�WU\�WR�EH�PRUH�VSHFLILF
ZLWK�WKHLU�WHUPLQRORJ\�DQG�XVH�WKH�WHUP
HDNHU:��ڕDPRXQWڔ��UDWKHU�WKDQڕYROXPHڔ
FDQGLGDWHV�VKRXOG�DOVR�PRYH�DZD\�IURP
WKH�LGHD�WKDW�R[\JHQ�LV�LQKDOHG�DQG�FDUERQ
GLR[LGH�LV�H[KDOHG�

LL XS���GRZQ��PRYHPHQWV��RI�UXEEHU�VKHHW��
EDQG���

LGHD�RI��VPDOO���VWHDG\���UHJXODU�
PRYHPHQWV��RI�UXEEHU�VKHHW���

� $&&(37�SXOO���SXVK�RQ�UXEEHU�VKHHW��
EDQG
$&&(37�SXOO���SXVK�DQG�OHW�JR

$&&(37�UK\WKPLFDOO\���LQ�WLPH�ZLWK
EUHDWKLQJ���UHSHWLWLYHO\
,*125(�JHQWO\
1RWH��SXOOHG�GRZQ�VOLJKWO\� ���PDUNV

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZKR�ZHUH�IDPLOLDU�ZLWK�WKLV
PRGHO�ZHUH�DEOH�WR�GHVFULEH�KRZ�LW�ZDV
XVHG�E\�WKH�WHDFKHU�WR�GHPRQVWUDWH�WLGDO
YROXPH��7KRVH�ZKR�KDG�QRW�VHHQ�WKH
PRGHO�EHIRUH�VXJJHVWHG�EORZLQJ�LQWR�WKH
JODVV�WXEH�RU�DWWDFKLQJ�LW�WR�D�VSLURPHWHU�WR
PHDVXUH�WKH�YROXPH�RI�WKH�DLU�
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�� 0DUN�6FKHPH

LLL WKH�PD[LPXP�YROXPH�RI�DLU��

LQKDOHG���H[KDOHG��LQ�RQH�EUHDWK��

� $&&(37�WLGDO�YROXPH���LQVSLUDWRU\�UHVHUYH
��H[SLUDWRU\�UHVHUYH� ��
$&&(37�WRWDO�OXQJ�FDSDFLW\ڏ��UHVLGXDO
YROXPH� ���PDUN
,*125(�WRWDO�YROXPH

$&&(37�EUHDWKHG��LQ���RXW��LQ�RQH�EUHDWK
'2�127�&5(',7�KHOG�LQ�OXQJV�RU�PD[�YRO
LQ�OXQJV
'2�127�&5(',7�EUHDWKHG�LQ�DQG�RXW�LQ
RQH�EUHDWK

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�H[SODLQ�WKH�WHUP
YLWDO�FDSDFLW\��DQG�PDQ\�ZHUH�DEOH�WR�VFRUH
PDUNV�VXFFHVVIXOO\��$JDLQ��WKH�XVH�RI
LQDSSURSULDWH�WHUPV�PHDQW�WKDW�VRPH
UHVSRQVHV�ZHUH�QRW�VXIILFLHQWO\�IRFXVVHG�WR
JDLQ�IXOO�PDUNV�

LY LGHD�WKDW�SXOOHG�GRZQ�RQ�UXEEHU��VKHHW��
EDQG��DV�IDU�DV�SRVVLEOH�DQG�SXVKHG�XS�DV
IDU�DV�SRVVLEOH��

� $&&(37�SXOO���SXVK�LQ�HLWKHU�RUGHU
$&&(37�SXOO�DQG�SXVK�DV�KDUG�DV
SRVVLEOH

([DPLQHU
V�&RPPHQWV

:KHQ�DVNHG�KRZ�WKH�WHDFKHU�FRXOG
GHPRQVWUDWH�YLWDO�FDSDFLW\�PRVW�FDQGLGDWHV
GHVFULEHG�KRZ�WR�GHPRQVWUDWH�WDNLQJ�D
GHHS�EUHDWK��3XOOLQJ�WKH�UXEEHU�VKHHW�GRZQ
DV�IDU�DV�SRVVLEOH��WDNLQJ�D�GHHS�EUHDWK�
PXVW�EH�IROORZHG�E\�SXVKLQJ�LW�XS�DV�IDU�DV
SRVVLEOH�WR�H[SHO�DV�PXFK�DLU�DV�SRVVLEOH�

7RWDO ��
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�� 0DUN�6FKHPH

� H[RF\WRVLV�� � '2�127�&5(',7�HQGRF\WRVLV���PDVV�IORZ
,*125(�EXON�IORZ

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

([DPLQHU
V�&RPPHQWV

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

7RWDO �

� '� �

7RWDO �

� %� �

7RWDO �

� %� �

7RWDO �

� %� �

7RWDO �
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�� 0DUN�6FKHPH

� D ODPHOOD� � $//2:�ODPHOODH�

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

�

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

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

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

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

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

RUJDQV�FRQVLVW�RI�VHYHUDO�WLVVXHV����

�

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

7RWDO �
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�� 0DUN�6FKHPH

� D L IRVVLOV�LQ��NQRZQ�DJH���-XUDVVLF��VWUDWD��
URFNV

�

LL '1$���F\WRFKURPH�F �

E L FDUERQ�GLR[LGH�GLIIXVHV�GRZQ�FRQFHQWUDWLRQ
JUDGLHQW�RXW�RI�WKH�UHVSLULQJ�FHOO����
FDUULHG�WKURXJK�ERG\�IURP�FHOO��WR
WUDFKHROHV��E\�EORRG�SDVVLQJ�RXW�YLD
WUDFKHROHV���WUDFKHD���VSLUDFOHV����
UHVSLUDWLRQ�JHQHUDWHV�KHDW����
KRW�JDVHV�H[SDQG�DQG�DUH�OHVV�GHQVH�VR
ULVH�XS�E\�FRQYHFWLRQ�WKURXJK�WKH�PRXQG�WR
YHQWV�DW�PRXQG�WRS�����

�

LL VKDSH��ODUJH�RU�LQFUHDVHG�VXUIDFH�DUHD�WR
YROXPH�UDWLR����

VPDOOHVW�DUHD�H[SRVHG�WR�JUHDWHVW�KHDW����

� 5HVSRQVH�PXVW�EH�OLQNHG�WR�FRQWH[W�RI
DYRLGLQJ�RYHUKHDWLQJ���QHHGLQJ�WR�JHW�ULG�RI
KHDW��

7RWDO �

� & �
([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�DOVR�TXLWH
VWUDLJKWIRUZDUG�DQG�DQVZHUHG�FRUUHFWO\�E\
PDQ\�FDQGLGDWHV��)RU�WKRVH�ZKR�FRXOG�EH
FRQIXVHG�ZLWK�WKH�LQWHUFRVWDO�PXVFOHV��WKH
PRYHPHQW�RI�WKH�ULEFDJH�DQG�FRQWUDFWLRQ
RI�WKH�GLDSKUDJP�VKRXOG�KDYH�EHHQ
VXIILFLHQW�WR�FKRRVH�WKH�FRUUHFW�DQVZHU�

7RWDO �
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�� 0DUN�6FKHPH

�� D L WZR�IURP

�D��EHFDXVH
����OXQJ�V��DUH��GHIODWHG���OHVV�LQIODWHG��
VPDOO�HU����YROXPH�GHFUHDVHG��

����GLDSKUDJP�LV��GRPHG���FXUYHG�XS��
DUFKHG���QRW�IODW���UHOD[HG��

����ULE�FDJH�LV���ULEV�DUH��LQ�ORZHUHG�SRVLWLRQ
��QRW�UDLVHG��

� 2QO\�FUHGLW�DQVZHUV�WKDW�UHIHU�WR��D��DV
WKH�FKRVHQ�RSWLRQ
'2�127�&5(',7�LI�WKHڔ�Dڕ�LV�QRW�FOHDU
HQRXJK

,QGLFDWH�WKDW��D��KDV�EHHQ�FKRVHQ�E\
XVLQJ�WKH�JUHHQ�GRW�

ڕWKRUD[�KDV�VPDOOHU�YROXPHڔ�37)&&$�
,*125(�UHI�WR�FKHVW�YROXPH

�$&&(37�KLJKHU���PRYHV�XS
,*125(�SXVKHG�XS

ڕULE�FDJH�PRYHV�GRZQڔ�37)&&$�
,*125(�UHI�WR�LQWHUFRVWDO�PXVFOHV

([DPLQHU
V�&RPPHQWV

*HQHUDOO\�WKLV�ZDV�YHU\�ZHOOڌDQVZHUHG�
0RVW�FDQGLGDWHV�NQRZ�WKH�SRVLWLRQ�RI�ULEV
DQG�GLDSKUDJP�LQ�H[SLUDWLRQ�EXW�VRPH
GHVFULEHG�LQVSLUDWLRQ�RU�PXGGOHG�UHOD[LQJ
DQG�FRQWUDFWLQJ��$�VPDOO�PLQRULW\�RI
FDQGLGDWHV�IDLOHG�WR�JDLQ�PDUNV�DV�WKH\
HLWKHU�GLGQ
W�VWDWH�WKH�OHWWHU�RI�WKH�FRUUHFW
GLDJUDP��$��RU�DQVZHUHG�LQFRUUHFWO\�ZLWK�%�
$�QXPEHU�LQFRUUHFWO\�UHIHUUHG�WR�WKH�OXQJV
�DQG�VRPH�WDONHG�DERXW�WKH�OXQJVڕUHOD[LQJڔ
EHLQJ�FRPSOHWHO\�HPSW\�RI�DLU�

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

LW�GRHV�QRW�XVH�PXVFOH�FRQWUDFWLRQ��
PXVFOHV��MXVW��UHOD[

RU
ULE�FDJH��IDOOV���GURSV��GXH�WR�JUDYLW\�

RU
OXQJV��HODVWLF�VR��ZLOO�UHFRLO��

� ,*125(�UHI�WR�HQHUJ\���$73
,*125(�UHI�WR�SUHVVXUH��FKDQJHV��
JUDGLHQWV
,*125(�UHI�WR�LQWHUFRVWDO�PXVFOHV
FRQWUDFWLQJ�GXULQJ�H[SLUDWLRQ�DV�4�UHIHUV�WR
D�SDVVLYH�SURFHVV

ڕGLDSKUDJP�UHOD[HVڔ�37)&&$

�DV�WKLVڕULE�FDJH�PRYHV�GRZQڔ�)125*,
FRXOG�LQYROYH�PXVFOH�FRQWUDFWLRQ

([DPLQHU
V�&RPPHQWV

7KLV�ZDV�PRGHUDWHO\�ZHOOڌDQVZHUHG��0RVW
FRUUHFW�DQVZHUV�UHIHUUHG�WR�PXVFOHV
UHOD[LQJ��9HU\�IHZ�FDQGLGDWHV�PHQWLRQHG
HODVWLF�UHFRLO�RU�WKH�ULE�FDJH�IDOOLQJ�RU
GURSSLQJ�XQGHU�WKH�LQIOXHQFH�RI�JUDYLW\�
7KH�PRVW�FRPPRQ�DQVZHUV�QRW�ZRUWK\�RI
FUHGLW�ZHUH�D�UHIHUHQFH�WR�HQHUJ\���$73�QRW
EHLQJ�QHHGHG�RU�SUHVVXUH�GLIIHUHQFHV�
0DQ\�FDQGLGDWHV�GR�QRW�DSSUHFLDWH�ZKDW
SDVVLYH�PHDQV�LQ�WKLV�FRQWH[W��FRQIXVLQJ�LW
ZLWK�VXEFRQVFLRXV�RU�SDUW�RI�DXWRQRPLF
QHUYRXV�V\VWHP��0DQ\�RI�WKRVH�ZKR
FRUUHFWO\�UHFRJQLVH�SDVVLYH�DV�QRW
UHTXLULQJ�HQHUJ\�WKHQ�GLG�QRW�FRQQHFW�WKDW
WR�ZK\�LW�GRHVQ
W�UHTXLUH�HQHUJ\�
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�� 0DUN�6FKHPH

LLL WZR�IURP

�DV�OXPHQ�RI�DLUZD\V�GHFUHDVH�
�����UHGXFWLRQ�LQ��OXPHQ��GLDPHWHU�RI�
EURQFKL���EURQFKLROHV��

�����KDUGHU�WR�H[KDOH���PRUH�UHVLVWDQFH�WR
H[KDODWLRQ���OHVV�DLU�FDQ�EH�H[KDOHG��

�����PRUH�DLU�UHPDLQV�LQ�WKH�OXQJV��

����KDUGHU�WR�LQKDOH���PRUH�UHVLVWDQFH�WR
LQKDODWLRQ���OHVV�DLU�FDQ�EH�LQKDOHG��

�����KDUGHU�WR�YHQWLODWH���PRUH�UHVLVWDQFH�WR
YHQWLODWLRQ���LQFUHDVHG�EUHDWKLQJ�UDWH��
JDVSLQJ��

� ,*125(��UHI�WR�FRQWUDFWLRQ�RI�PXVFOH��DV
LQ�4�

����$&&(37�UHI�WRڔ�QDUURZLQJڕ�IRUڔ�UHGXFHG
GLDPHWHUڕ
,*125(�UHI�WR�EORFNLQJ���VL]H
'2�127�&5(',7�UHI�WR�WUDFKHD

����$&&(37�UHI�WRڔ�EUHDWKLQJ�RXWڕ�IRU
ڕH[KDOHڔ
,*125(�UHI�WR�DLU�OHDYLQJ���DLU�PRYLQJ�RXW

����$&&(37�UHI�WRڔ�EUHDWKLQJ�LQڕ�IRUڔ�LQKDOHڕ
,*125(�UHI�WR�DLU�HQWHULQJ���DLU�PRYLQJ�LQ

ڕKDUG�WR�EUHDWKڔ�)125*,����
ڕVWUXJJOHV�WR�JHW�EUHDWKڔ
ڕVKRUW�RI�EUHDWKڔ
�ZKHH]LQJ
�YHQWLODWLRQ�UDWH

([DPLQHU
V�&RPPHQWV

0RVW�DQVZHUV�UHIHUUHG�WR�DLUZD\V�EHLQJ
QDUURZHG�DQG�JDVHV��DLU���R[\JHQ���FDUERQ
GLR[LGH��HQWHULQJ��SDVVLQJ��PRYLQJ�LQ�RU
IORZLQJ��&DQGLGDWHV�GHPRQVWUDWHG�ODFN�RI
VFLHQWLILF�ODQJXDJH��MXVW�UHIHUULQJ�WR�DLU
�UDWKHU�WKDQ�LQKDODWLRQ�DQGڕPRYLQJ�LQ���RXWڔ
H[KDODWLRQ��.H\�WHUPV�VKRXOG�EH�UHLQIRUFHG
ZKLOVW�WHDFKLQJ��7KH�PLVFRQFHSWLRQ�WKDW
VPRRWK�PXVFOH�ZDV�SUHVHQW�LQ�WKH�WUDFKHD
ZDV�FRPPRQ��6RPH�FDQGLGDWHV�UHIHUUHG�WR
VPRRWK�PXVFOH�FRQWUDFWLRQ�LQ�DUWHU\�ZDOOV
ZKLOH�RWKHUV�WKRXJKW�WKH�PXVFOH
FRQWUDFWLRQ�ZRXOG�SUHYHQW�DQ\�DLU�IURP
HQWHULQJ�RU�ZDV�XVHG�WR�H[SHO�DLU�IURP�WKH
OXQJV��$�VPDOO�QXPEHU�RI�FDQGLGDWHV
GHVFULEHG�WKH�SURFHVVHV�RI�LQKDODWLRQ�DQG
H[KDODWLRQ�EXW�IDLOHG�WR�DGGUHVV�WKH
TXHVWLRQ�
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E L

+����

'����

)����

&����

� 0DUN�WKH�ILUVW�DQVZHU�LQ�HDFK�FHOO��,I�DQ
DGGLWLRQDO�DQVZHU�LV�JLYHQ�WKDW�LV�LQFRUUHFW
WKHQ� ���PDUNV

,*125(�FRUUHFW�FRPELQDWLRQV�RI�OHWWHUV
WKDW�FRUUHVSRQG�WR�'��H�J��$���)���*���+�

,*125(�FRUUHFW�FRPELQDWLRQV�RI�OHWWHUV
WKDW�FRUUHVSRQG�WR�&��H�J��$���)���*�RU�%��
*�

([DPLQHU
V�&RPPHQWV

,W�ZDV�JRRG�WR�VHH�VR�PDQ\�FRUUHFW
UHVSRQVHV�IRU�WKLV�TXHVWLRQ��,W�SURYLGHG�D
XVHIXO�VFDIIROG�ZLWK�OHWWHU�$�SURYLGHG��WR
HPSKDVLVH�WKH�GLUHFWLRQ�RI�WKH�WUDFH��EXW�
QRQHWKHOHVV��WKH�FDQGLGDWHV�GLG�VKRZ�D
JRRG�JUDVS�RI�WKH�IHDWXUHV�GLVSOD\HG�YLD
WKH�VSLURPHWHU�WUDFH��,W�ZDV�LQWHUHVWLQJ�WR
QRWH�WKDW�D�FRPPRQ�HUURU�ZDV�WR�VHOHFW�(
�WKH�H[SLUDWRU\�UHVHUYH�YROXPH��LQVWHDG�RI
WKH�FRUUHFW�FKRLFH�+�IRU�WKH�UHVLGXDO
YROXPH��7RWDO�OXQJ�FDSDFLW\�ZDV�PRVW
IUHTXHQWO\�FRUUHFW��6HYHUDO�FDQGLGDWHV
FRQIXVHG�)�DQG�&�
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LL

����EUHDWKH�LQ�DV�GHHSO\�DV�SRVVLEOH���$:��

�����DQG��WKHQ�IRUFH�DV�PXFK�DLU�RXW�DV
SRVVLEOH��

� ,*125(�UHI�WR�XVLQJ�QRVH�FOLS
,I�WKH\�KDYH�WKH�GHHSHVW�EUHDWK�RXW�EHIRUH
WKH�GHHSHVW�EUHDWK�LQ��WKHQ�PD[����IRU
FRUUHFW�PS���

����H�Jڔ��EUHDWKH�LQ�DV�PXFK�DV�SRVVLEOHڕ
ڕLQKDOH�DV�PXFK�DV�\RX�FDQڔ��
ڕLQKDOH�WR�PD[LPXPڔ���
ڕEUHDWKH�LQ�DOO�WKH�DLU�WKDW�\RX�FDQڔ���

�����H�Jڔ�EUHDWKH�RXW�DV�KDUG�DV�SRVVLEOHڕ
ڕH[KDOH�DV�PXFK�DV�\RX�FDQڔ���
ڕH[KDOH�WR�PD[LPXPڔ���
ڕEUHDWKH�RXW�DOO�WKH�DLU�WKDW�\RX�FDQڔ���
'2�127�&5(',7�DOO�RI�WKH�DLU�SXVKHG�RXW
RI�OXQJV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�JHQHUDOO\�DQVZHUHG
UHDOO\�ZHOO��,W�GHPRQVWUDWHV�WKH�HPSKDVLV
RQ�SUDFWLFDO�ZRUN�DQG�WKH�IDFW�WKDW�LWV
DVVHVVPHQW�LV�QRZ�HPEHGGHG�LQ�WKH
TXHVWLRQ�SDSHUV��7KRVH�ZLWK�H[SHULHQFH
ZHUH�EHWWHU�HTXLSSHG�WR�GHVFULEH�WKH
SURFHVV��+RZHYHU��D�ODUJH�PLQRULW\
VWUXJJOHG�WR�OLQN�WKHڔ�DV�PXFK�DV�SRVVLEOHڕ
LGHD�WR�ERWK�LQKDODWLRQ�DQG�H[KDODWLRQ�LQ
WHUPV�RI�TXDOLW\�RI�H[SUHVVLRQ�
8QIRUWXQDWHO\��VRPH�FDQGLGDWHV�GHVFULEHG
EUHDWKLQJ�RXW�EHIRUH�EUHDWKLQJ�LQ�DQG�WKLV
OLPLWHG�WKHLU�RYHUDOO�VFRUH�WR���PDUN�IRU�WKLV
TXHVWLRQ�

7RWDO ��
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�� L VXSSRUW
RU
SUHYHQWV�WKH�WUDFKHD�H��IURP�FROODSVLQJ��
NHHSV�WKH�DLUZD\V�RSHQ���

� ,*125(�SURWHFWLRQ���VWUXFWXUH���VKDSH��
VTXDVKHG���VWUHQJWK���VWDELOLW\

([DPLQHU
V�&RPPHQWV

0RVW�UHFRJQLVHG�WKH�UROH�RI�FKLWLQ�LQ
VXSSRUW��DOWKRXJK�VRPH�RQO\�PHQWLRQHG
SURSHUWLHV�RI�FKLWLQ�VXFK�DV�VWUHQJWK�RU
VWUXFWXUH�ZKLFK�ZHUH�QRW�FUHGLWHG�

LL

LGHD�WKDW

�WKHLU�SUHVHQFH��UHVWULFWV�WKH�DLUIORZ�LQ�WKH
WUDFKHD���EORFNV�WKH�DLUZD\V

RU
�OHDNDJH�RI�KDHPRO\PSK��GHSULYHV�WKH�
WLVVXHV���FHOOV��RI��R[\JHQ���2����QXWULHQWV

RU
XVH�RI��R[\JHQ���2����QXWULHQWV��E\�PLWHV

RU
GLVHDVH�WUDQVPLVVLRQ

RU
�PLWHV��UHOHDVH�WR[LQV��

� ,*125(�VWDWHPHQWV�WKDW�VLPSO\�UHIHU�WR
WKH�PLWHV�IHHGLQJ�RQ�WKH�KDHPRO\PSK��DV
JLYHQ�LQ�4�

$&&(37�FDXVHV�WKH�WUDFKHD�WR�FROODSVH
�XQTXDOLILHGڕDIIHFWV�DLUIORZڔ�)125*,
,*125(�UHI�WRڔ�GLIILFXOW�WR�EUHDWKHڕ

$&&(37�UHI�WR�LQIODPPDWRU\���LPPXQH�
UHVSRQVH

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�JHQHUDOO\�UHFRJQLVHG�WKDW�WKH
PLWHV�ZRXOG�REVWUXFW�WKH�DLUZD\V�
5HIHUHQFHV�WR�R[\JHQ�IUHTXHQWO\�QHJOHFWHG
WR�PHQWLRQ�WKDW�WKH�FHOOV�RU�WLVVXHV�RI�WKH
KRQH\�EHH�ZRXOG�UHFHLYH�OHVV��'HVSLWH�WKH
JDV�H[FKDQJH�V\VWHP�RI�DQ�LQVHFW�EHLQJ�RQ
WKH�VSHFLILFDWLRQ��D�VLJQLILFDQW�QXPEHU�RI
FDQGLGDWHV�UHIHUUHG�WR�OHVV�R[\JHQ
UHDFKLQJ�WKH�EHH
V�OXQJV��2WKHU�VXLWDEOH
VXJJHVWLRQV�LQFOXGHG�GLVHDVH�WUDQVPLVVLRQ
RU�WR[LQ�SURGXFWLRQ�

7RWDO �
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4XHVWLRQ $QVZHU�,QGLFDWLYH�FRQWHQW 0DUNV *XLGDQFH

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

https://stemup.co.uk
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�� �FHOO��YHU\�VPDOO
25

ODUJH�VXUIDFH�DUHD�WR�YROXPH�UDWLR�

VKRUW�GLIIXVLRQ�SDWKZD\�
LGHD�WKDW�GLIIXVLRQ�VXIILFLHQW���IDVW�HQRXJK�
WR�VXSSO\��DOO��QHHGV�

PD[�� ,*125(�ORZ��DFWLYLW\���PHWDEROLF�UDWH
,*125(�QRW�YHU\�ELJ���VPDOO��XQOHVV
TXDOLILHG�
$&&(37�PLFURVFRSLF
$&&(37�ODUJHU�6$�9RO��UDWLR�

([DPLQHU
V�&RPPHQWV

*HQHUDOO\�ZHOO�DQVZHUHG�ZLWK�QHDUO\�DOO
FDQGLGDWHV�VFRULQJ�DW�OHDVW�RQH�PDUN��7KH
YDVW�PDMRULW\�RI�FDQGLGDWHV�NQHZ�WKDW�WKH
$PRHED�KDG�D�ODUJH�VXUIDFH�DUHD�WR
YROXPH�UDWLR�DQG�PDQ\�DOVR�XQGHUVWRRG
WKDW�GLIIXVLRQ�ZRXOG�EH�VXIILFLHQW�WR�PHHW�DOO
QHHGV��KRZHYHU��VRPH�FDQGLGDWHV�ZHUH
XQDEOH�WR�H[SUHVV�WKLV�FOHDUO\�

7RWDO �

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

PRYH���ZDIW���VZHHS��PXFXV�

SURGXFH���UHOHDVH���VHFUHWH��PXFXV�

FRQVWULFW�WKH��QDPHG��DLUZD\V�

SURYLGH��WKLQ�EDUULHU���VKRUW�GLIIXVLRQ
GLVWDQFH�

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

'2�127�&5(',7�H[FUHWH

&5(',7�QDUURZV�OXPHQ���UHGXFHV�GLDPHWHU
RI�DLUZD\
,*125(�FRQWUROV��GLDPHWHU���DLU�IORZ

,*125(�VPRRWK�OLQLQJ���UHGXFHV�GLIIXVLRQ
GLVWDQFH
,*125(�WKLQ��VXUIDFH���FHOOV��IRU�GLIIXVLRQ

([DPLQHU
V�&RPPHQWV

$�IDPLOLDU�TXHVWLRQ�LQ�ZKLFK�PDQ\
FDQGLGDWHV�SHUIRUPHG�ZHOO��,W�ZDV�D�OLWWOH
GLVDSSRLQWLQJ�WR�VHH�WKDW�WKH�FRPPRQ
HUURUV�ZHUH�WKH�VDPH�DV�WKRVH�WKDW�KDYH
EHHQ�UHSRUWHG�RQ�LQ�WKH�SDVW��7KHUH�ZDV
VRPH�FRQIXVLRQ�IRU�ZHDNHU�FDQGLGDWHV
RYHU�WKH�UROH�RI�WKH�VPRRWK�PXVFOH�ZLWK
SURYLGHV�D�VPRRWK�VXUIDFH�IRU�WKH�EORRGڔ
YHVVHOV�DLUZD\Vڕ�DQGڔ�FRQWUDFWLQJ�RU
UHOD[LQJ�WKH�DLUZD\Vڕ�EHLQJ�FRPPRQ
UHVSRQVHV�WKDW�ZHUH�QRW�DZDUGHG�FUHGLW�
6TXDPRXV�HSLWKHOLXPڔ�UHGXFLQJ�WKH
GLIIXVLRQ�SDWKZD\ڕ�ZDV�DOVR�FRQVLGHUHG�WRR
YDJXH�DV�LW�GLG�QRW�PDNH�FOHDU�WKDW�WKH
GLIIXVLRQ�SDWKZD\�LV�VKRUW�

7RWDO �

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

� 0DUN�WKH�ILUVW�WZR�DQVZHUV�
ڕFLOLD�FHOOVڔ�)125*,

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�QDPH�WZR�W\SHV
RI�HSLWKHOLDO�WLVVXH�IRXQG�LQ�WKH�OXQJV�DQG
DLUZD\V��7KH�PRVW�FRPPRQ�UHVSRQVHV
ZHUHڔ�VTXDPRXVڕ�DQGڔ�FLOLDWHGڕ�DQG�WKH
PDMRULW\�RI�FDQGLGDWHV�VFRUHG�ERWK�PDUNV�
7KH�PRVW�FRPPRQ�LQFRUUHFW�UHVSRQVH�ZDV
WR�ZULWHڔ�FLOLDWHGڕ�DQGڔ�JREOHWڕ�

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

�ZDOO�LV�RQH�FHOO�WKLFN�IRU�VKRUW�HU��
GLIIXVLRQ��GLVWDQFH���SDWKZD\�

�VTXDPRXV��FHOOV���HSLWKHOLXP���SURYLGH
VKRUW�GLIIXVLRQ�GLVWDQFH���SDWKZD\�

�HODVWLF�VR��UHFRLO��H[SHO�DLU���KHOSV�
YHQWLODWLRQ�

�FUHDWH���PDLQWDLQ��FRQFHQWUDWLRQ�
JUDGLHQW���GHVFULEHG�

�ODUJH�QXPEHU��RI�DOYHROL��SURYLGH
ODUJH�U��VXUIDFH�DUHD�

�VPDOO�VL]H��RI�DOYHROL��SURYLGH�ODUJH�U��
VXUIDFH�DUHD�WR�YROXPH�UDWLR��

��FHOOV�VHFUHWH��VXUIDFWDQW�WR�PDLQWDLQ
VXUIDFH�DUHD�

PD[��

4:&��PD[�

��PD[ 0S���	���WKH�SKUDVHڔ�IRU�VKRUW�HU��GLIIXVLRQ
GLVWDQFHڕ�RQO\�QHHGV�WR�EH�VWDWHG�RQFH�WR
JDLQ�ERWK�PDUNV

,*125(�UHI�WR�UDWH�RI�GLIIXVLRQ

DOYHROXV���HSLWKHOLXP�RQH�FHOOڔ�37)&&$
WKLFNڕ
�PHPEUDQH���FHOO�ZDOOڔ�7,')5&�2�127'
RQH�FHOO�WKLFNڕ

$&&(37�SDYHPHQW���WKLQ���IODW�IRU
VTXDPRXV
,*125(�WKLQ�ZDOO

$&&(37�JDV�IRU�DLU
,*125(�&2����2�

,*125(�GLIIXVLRQ�JUDGLHQW

7DNH�FDUH�QRW�WR�FRQIXVH�PS���	��
'2�127�&5(',7�ODUJH�LQ�QXPEHU�VR�ODUJH
6$�9RO
'2�127�&5(',7�VPDOO�VR�SURYLGH�ODUJH
VXUIDFH�DUHD

&5(',7�6$�9RO

$&&(37�VXUIDFWDQW�WR�SUHYHQW�FROODSVH

$Q\�WZR�WHFKQLFDO�WHUPV�IURP�WKH�OLVW�EHORZ
XVHG�DSSURSULDWHO\�DQG�VSHOOHG�FRUUHFWO\��

FRQFHQWUDWLRQ�JUDGLHQW��VTXDPRXV
VXUIDFH�DUHD�WR�YROXPH�UDWLR��YHQWLODWLRQ
HODVWLF��UHFRLO
VXUIDFH�DUHD��QRWH��GR�QRW�DOORZ�DV�SDUW�RI
�ڕVXUIDFH�DUHD�WR�YROXPH�UDWLRڔ
GLIIXVLRQ��QRWH��GR�QRW�DOORZ�DV�SDUW�RI
�ڕGLIIXVLRQ�JUDGLHQWڔ

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�H[SODLQ�KRZ�WKH
DOYHROL�FUHDWH�D�VXUIDFH�IRU�HIILFLHQW
JDVHRXV�H[FKDQJH��7R�DZDUG�D�PDUN
([DPLQHUV�ZHUH�ORRNLQJ�IRU�WKH�GHVFULSWLRQ
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RI�D�IHDWXUH�DFFRPSDQLHG�E\�DQ
H[SODQDWLRQ�RI�KRZ�WKLV�IHDWXUH�LPSURYHV
JDVHRXV�H[FKDQJH��)RU�H[DPSOHڔ��DOYHROL
KDYH�D�ZDOO�WKDW�LV�RQH�FHOO�WKLFNڕ�QHHGHG�WR
EH�FRPELQHG�ZLWKڔ�WR�FUHDWH�D�VKRUW
GLIIXVLRQ�SDWKZD\ڕ�LQ�RUGHU�WR�DFKLHYH�D
PDUN��7KLV�TXHVWLRQ�GLIIHUHQWLDWHG�ZHOO�DV
WKHUH�ZHUH�JRRG�UHVSRQVHV�IURP�WKRVH
ZKR�UHDOO\�XQGHUVWRRG�WKH�VLJQLILFDQFH�RI
WKH�TXHVWLRQ�DQG�SODQQHG�WKHLU�SRLQWV
FDUHIXOO\�WR�JDLQ�IXOO�FUHGLW��+RZHYHU��PDQ\
UHVSRQVHV�GLVSOD\HG�HYLGHQFH�RI�URWH
OHDUQLQJ�ZLWK�IXOO�GHVFULSWLRQV�RI�WKH
IHDWXUHV�WKDW�PDNH�D�JRRG�H[FKDQJH
VXUIDFH�WKDW�ZHUH�QRW�DFFRPSDQLHG�E\�DQ
H[SODQDWLRQ�RI�KRZ�WKLV�LPSURYHG
H[FKDQJH��,W�ZDV�FOHDU�WKDW�PDQ\
FDQGLGDWHV�VWLOO�GR�QRW�IXOO\�XQGHUVWDQG�WKH
FRQFHSWV�RI�VXUIDFH�DUHD�DQG�VXUIDFH�DUHD
WR�YROXPH�UDWLR��0DQ\�FDQGLGDWHV�WKRXJKW�LW
HQRXJK�WR�VD\ڔ�$OYHROL�KDYH�D�ELJ�VXUIDFH
DUHDڕ�ZLWKRXW�DQ\�PHQWLRQ�RI�WKH�SUHVHQFH
RI�PDQ\�DOYHROL��0DQ\�FDQGLGDWHV�VLPSO\
VWDWHG�WKDWڔ�DOYHROL�KDYH�D�ODUJH�VXUIDFH
DUHD�WR�YROXPH�UDWLRڕ�ZLWKRXW�PHQWLRQLQJ
WKDW�WKLV�LV�DFKLHYHG�EHFDXVH�WKH\�DUH�VR
VPDOO��6RPH�FDQGLGDWHV�VLPSO\�XVHG�WKH
WZR�WHUPV�LQ�WKH�VDPH�VHQWHQFH�DV�LI�WKH\
DUH�V\QRQ\PRXV�
0DQ\�FDQGLGDWHV�ZURWH�GHWDLOHG
GHVFULSWLRQV�RI�WKH�FDSLOODU\�QHWZRUN
GHVSLWH�WKH�TXHVWLRQ�EHLQJ�VSHFLILF�WR
DOYHROL��7KHUH�LV�VWLOO�D�ZLGHVSUHDG�EHOLHI
WKDW�JDV�H[FKDQJH�VXUIDFHV�PXVW�EH�PRLVW
WR�DOORZ�HIILFLHQW�GLIIXVLRQ��ZLWK�WKH�JDVHV
QHHGLQJ�WR�GLVVROYH�LQ�ZDWHU�EHIRUH�WKH\
FDQ�GLIIXVH��&DQGLGDWHV�VKRXOG�EH�DZDUH
WKDW�JDVHV�VXFK�DV�R[\JHQ�DQG�FDUERQ
GLR[LGH�FDQ�GLVVROYH�LQ�WKH�SKRVSKROLSLG
ELOD\HU�DQG�GLIIXVH�DFURVV�ZLWKRXW�ILUVW
GLVVROYLQJ�LQ�ZDWHU��7KH�PDUN�IRU�XVH�RI
WHUPV�ZDV�XVXDOO\�DZDUGHG�DV�PRVW
FDQGLGDWHV�UHIHUUHG�WRڔ�VXUIDFH�DUHDڕ�DQG
RZHYHU��WKHVH�WHUPV�ZHUH+��ڕGLIIXVLRQڔ
RFFDVLRQDOO\�XVHG�LQ�WKH�ZURQJ�FRQWH[W
VXFK�DV�UHIHUULQJ�WRڔ�VPDOO�DOYHROL�KDYH�D
ODUJH�VXUIDFH�DUHDڕ�
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E L VSLURPHWHU� � '2�127�&5(',7�UHVSLURPHWHU
,*125(�WUDFH

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�QDPH�WKH
DSSDUDWXV�XVHG�WR�UHFRUG�DLU�PRYHPHQWV
FUHDWHG�E\�YHQWLODWLRQ��7KH�PDMRULW\�JDYH
WKH�FRUUHFW�DQVZHUڔ�VSLURPHWHUڕ�EXW
LQFRUUHFW�UHVSRQVHV�LQFOXGHGڔ�SRWRPHWHUڕ�
�DQG�HYHQڕYHQWLODWRUڔ��ڕR[\JHQ�FKDPEHUڔ
�ڕDSSDUDWXV�WR�UHFRUG�DLU�PRYHPHQWVڔ

LL ����� � $&&(37����RU���

([DPLQHU
V�&RPPHQWV

7KH�PDMRULW\�RI�FDQGLGDWHV�ZHUH�DEOH�WR
FRXQW�WKH�QXPEHU�RI�SHDNV�RU�WURXJKV�RQ
WKH�WUDFH�WR�VWDWH�WKH�UDWH�RI�EUHDWKLQJ
FRUUHFWO\�DV�����PHDVXUHG�E\�FRXQWLQJ
SHDNV��RU�����PHDVXUHG�E\�FRXQWLQJ
WURXJKV��������ZDV�DOVR�DFFHSWHG�DV�WKH
PRVW�DFFXUDWH�UHVSRQVH�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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LLL ����� � &RUUHFW�DQVZHU� ���PDUNV
,I�DQVZHU�LQFRUUHFW�DOORZ�RQH�PDUN�IRU�
HLWKHUڏ����������PHDVXUHG�IURP�SHDNV�
�PHDVXUHG�IURP�WURXJKV������ڏ�����25

(&)�RQH�PDUN�IRU�ILQDO�DQVZHU�LI�FDQGLGDWH
KDV�XVHG�����DV�WKH�LQLWLDO�UHDGLQJ��ڏ����
���� �����IRU���PDUN�

)RU�FDQGLGDWHV�ZKR�KDYH�PHDVXUHG
RYHU�OHVV�WKDQ�D�PLQXWH�DQG�GLYLGHG�E\
QXPEHU�RI�VHFRQGV�
$&&(37�IRU�WZR�PDUNV
�����LI�PHDVXUHG�SHDNV
�����LI�PHDVXUHG�WURXJKV
$&&(37�ZRUNLQJ��ڏ��������������������IRU
SHDNV
����������IRU�WURXJKV�����ڏ�������25

([DPLQHU
V�&RPPHQWV

&DQGLGDWHV�ZHUH�DVNHG�WR�FDOFXODWH�WKH
UDWH�RI�R[\JHQ�FRQVXPSWLRQ�RYHU�WKH�ILUVW
PLQXWH�IURP�WKH�WUDFH��6XUSULVLQJO\�IHZ
FDQGLGDWHV�ZHUH�DEOH�WR�JLYH�WKH�FRUUHFW
DQVZHU�������WR�WKLV�VLPSOH�FDOFXODWLRQ��7KH
FDOFXODWLRQ�UHTXLUHG�WKH�VXEWUDFWLRQ�RI�RQH
YDOXH�IURP�DQRWKHU��ERWK�LGHQWLILHG�IURP�WKH
WUDFH��&DQGLGDWHV�FRXOG�PHDVXUH�IURP�WKH
SHDNV��ڏ����������RU�IURP�WKH�WURXJKV��ڏ����
�����WR�JDLQ�WKH�FRUUHFW�DQVZHU��0DQ\�RI
WKRVH�ZKR�IDLOHG�WR�VFRUH�D�PDUN�PHDVXUHG
IURP�WKH�ILUVW�SHDN�WR�WKH�ODVW�WURXJK��ڏ����
���� �������$�QXPEHU�RI�FDQGLGDWHV�HLWKHU
OHIW�WKH�VSDFH�EODQN�RU�ZURWH�D�ZLGH�UDQJH
RI�LQDFFXUDWH�ILJXUHV�LQ�WKH�VSDFH�SURYLGHG�
:LWK�WKH�HPSKDVLV�RQ�PDWKHPDWLFV�LQ
VFLHQFH�EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW�LW
LV�HVVHQWLDO�WKDW�&HQWUHV�SXW�JUHDWHU
HPSKDVLV�RQ�WKLV�W\SH�RI�WRSLF�

7RWDO ��
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��

1��QLFRWLQH�

1��LQFUHDVHV�VWLFNLQHVV�RI�SODWHOHWV�

1��WKURPERVLV���IRUPDWLRQ�RI�EORRG�FORW�
1��FDXVHV�UHOHDVH�RI�DGUHQDOLQH�

1��FDXVHV�FRQVWULFWLRQ�RI��DUWHULROHV���VPDOO
DUWHULHV�

1��UHGXFHG��EORRG�IORZ���R[\JHQ�VXSSO\��WR
�QDPHG��H[WUHPLWLHV�

&��FDUERQ�PRQR[LGH���&2�

&��FRPELQHV��SHUPDQHQWO\��ZLWK
KDHPRJORELQ���IRUPV�FDUER[\KDHPRJORELQ�

&��UHGXFHG�R[\JHQ�FDUU\LQJ�FDSDFLW\�RI
EORRG�

���LQFUHDVHG��KHDUW�UDWH���EORRG�SUHVVXUH�

���GDPDJH�WR��OLQLQJ���HQGRWKHOLXP���RI
EORRG�YHVVHOV��

���DWKHURVFOHURVLV���DWKHURPD�

���FRURQDU\�KHDUW�GLVHDVH���&+'���KHDUW
DWWDFN���VWURNH���P\RFDUGLDO�LQIDUFWLRQ���0,��
DQJLQD�

��PD[ 1�PDUNLQJ�SRLQWV

1��'2�127�&5(',7�LI�DQ\�1�PDUN�LV
DVVRFLDWHG�ZLWK�D�FKHPLFDO�RWKHU�WKDQ
QLFRWLQH

1��$&&(37�PDNHV�SODWHOHWV�VWLFN\

1��$&&(37�WKURPEXV�IRUPDWLRQ

1��,*125(�QDUURZLQJ�RI�OXPHQ

&�PDUNLQJ�SRLQWV

&��'2�127�&5(',7�LI�DQ\�&�PDUN�LV
DVVRFLDWHG�ZLWK�D�FKHPLFDO�RWKHU�WKDQ
FDUERQ�PRQR[LGH

&��,*125(�FDUEDPLQR

&��$&&(37�UHGXFHG�DPRXQW�RI�R[\JHQ�LQ
EORRG
&�OHVV�R[\JHQDWHG�EORRG�LVڔ�)125*,�
GHOLYHUHG�WR�WLVVXHVڕ�DV�WKLV�FRXOG�LPSO\
UHGXFHG�FDUGLDF�RXWSXW

���,*125(�KHDUW�PXVW�ZRUN�KDUGHU

���$&&(37�HSLWKHOLXP

���,*125(�SODTXHV

���,*125(�FRQDU\���FKURQLF���SDUW�RI�KHDUW
G\LQJ���FDUGLDF�DUUHVW���KHDUW�IDLOXUH
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4:&���1��DQG�&��SOXV�DQRWKHU�1�PDUN�RU�
&�PDUN�DQG�QR�GLVFXVVLRQ�RI�WDU

� '2�127�$:$5'�4:&�LI�FDQGLGDWH
GLVFXVVHV�D�OXQJ�GLVHDVH�RU�DQ\�QRQ�
FDUGLRYDVFXODU�HIIHFWV

'2�127�$:$5'�4:&�WDU�LV�GLVFXVVHG�DW
DOO

,*125(�QLFRWLQH�LV�DGGLFWLYH

�LI�LW�DSSHDUV�DV�D�OLVW�RIڕWDUڔ�)125*,
FKHPLFDOV

([DPLQHU
V�&RPPHQWV

0RVW�FDQGLGDWHV�ZHUH�YHU\�FRPIRUWDEOH
ZLWK�WKH�WRSLF�DQG�ZURWH�OHQJWK\�DQVZHUV
ZKLFK�RIWHQ�JDLQHG���RI�WKH���DYDLODEOH
PDUNV��5HVSRQVHV�WKDW�GLVFXVVHG�QLFRWLQH
DQG�FDUERQ�PRQR[LGH�LQ�WKH�FRQWH[W�RI�RQO\
WKH�FDUGLRYDVFXODU�V\VWHP�RIWHQ�JRW�IXOO
PDUNV��7KH�4:&�PDUN�ZDV�IUHTXHQWO\�QRW
DZDUGHG�EHFDXVH�FDQGLGDWHV�GLVFXVVHG
HIIHFWV�RQ�WKH�UHVSLUDWRU\�V\VWHP�

7RWDO �
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�� L FRQWUDFWLRQ�RI�VPRRWK�PXVFOH�
FLUFXODU��PXVFOH��

H[WUD�PXFXV�SURGXFWLRQ�

LQIODPPDWLRQ�

��PD[ $&&(37�LQYROXQWDU\�PXVFOH���QRQ�VWULDWHG
PXVFOH

$&&(37�EORFNHG�E\�PXFXV���EXLOG�XS�RI
PXFXV
$&&(37�VZHOOLQJ���RHGHPD
,*125(�VFDUULQJ

([DPLQHU
V�&RPPHQWV

*HQHUDOO\��D�WZR�PDUN�TXHVWLRQ�ZRXOG
LQYROYH�LGHQWLI\LQJ�WZR�GLVWLQFW�PDUNLQJ
SRLQWV��EXW�YHU\�IHZ�FDQGLGDWHV�GLG�WKLV�
0DQ\�JDLQHG���PDUN�IRU�FRUUHFWO\�VWDWLQJ
WKDW�VPRRWK�PXVFOH�FRQWUDFWV��+RZHYHU��D
FRPPRQ�PLVFRQFHSWLRQ�ZDV�WDONLQJ�DERXW
WKH�PXVFOHV�FRQVWULFWLQJ��ZKLFK�JDLQHG�QR
FUHGLW��)HZ�FDQGLGDWHV�PHQWLRQHG
LQIODPPDWLRQ�RU�H[FHVV�PXFXV�SURGXFWLRQ
IRU�D�VHFRQG�PDUN�
$�VLJQLILFDQW�QXPEHU�WDONHG�DERXW�WKH�ORQJ
WHUP�HIIHFWV�RI�VPRNLQJ�RU�EURQFKLWLV�RQ�WKH
EURQFKLROHV��DQG�KDG�FOHDUO\�QRW�UHDG�WKH
TXHVWLRQ�SURSHUO\��VLQFH�LW�ZDV�DVNLQJ
DERXW�WKH�HIIHFWV�RI�DVWKPD�RQ�EURQFKLROHV
LQ�FKLOGUHQ�

LL �UHGXFHG�GLDPHWHU�PHDQV��LQFUHDVHG�
UHVLVWDQFH�WR�DLU�IORZ���IULFWLRQ�

LGHD�WKDW�H[KDODWLRQ�LV�SDVVLYH���QR
�PXVFXODU��IRUFH�EHKLQG�H[KDODWLRQ��
UHTXLUHV�DGGLWLRQDO��IRUFH���SUHVVXUH��WR
H[KDOH�

��PD[ ڕEUHDWKHV�KDUGHUڔ�37)&&$

([DPLQHU
V�&RPPHQWV

9HU\�IHZ�FDQGLGDWHV�ZHUH�DZDUGHG�WKLV
PDUN��0RVW�FDQGLGDWHV�PHUHO\�UHSKUDVHG
WKH�TXHVWLRQ�VWDWLQJ�
WKDW�D�GHFUHDVHG
GLDPHWHU�UHGXFHG�WKH�YROXPH�RI�DLU
H[SHOOHG
��([DPLQHUV�ZHUH�ORRNLQJ�IRU�WKH
LGHD�WKDW�WKH�UHGXFHG�GLDPHWHU�LQFUHDVHG
UHVLVWDQFH�WR�DLU�IORZ��DQG�WKDW�WKLV�PHDQV
DGGLWLRQDO�IRUFH�LV�UHTXLUHG�WR�H[KDOH��EXW
WKLV�ZDV�UDUHO\�VHHQ�

7RWDO �
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�� L LQFUHDVHG�EORRG�SUHVVXUH
%���VPDOO��EORRG�YHVVHOV���FDSLOODULHV��EXUVW
��EUHDN�

%��EOHHGLQJ�FDXVHV��ORFDOLVHG��EXLOG�XS�RI
SUHVVXUH��OHDGLQJ�WR�FHOO�GHDWK�
RU
EORRG���R[\JHQ��VXSSO\��UHGXFHG���VWRSSHG�

%��FHOOV�FDQQRW�UHVSLUH��OHDGLQJ�WR�FHOO
GHDWK��

WKURPERVLV
7��WKURPEXV���FORW��LQWHUUXSWV���UHGXFHV�
EORRG�IORZ�
7���FHOOV��GHSULYHG�RI��R[\JHQ���JOXFRVH�

7��FHOOV�FDQQRW�UHVSLUH��OHDGLQJ�WR�FHOO
GHDWK��

��PD[
%��&5(',7�KDHPRUUKDJH���DQHXULVP��
DUWHULROHV���DUWHULHV
%��,*125(�YHLQV���YHQXOHV
%��,*125(�GHVWUR\V���GDPDJHV�EORRG
YHVVHOV
%��H�J��EOHHGLQJ�OHDGV�WR�FHOO�FRPSUHVVLRQ

%��$&&(37�EUDLQ�GHSULYHG�RI��R[\JHQ��
JOXFRVH

%��'2�127�$&&(37�UHVSLUH�OHVV

ORW�UHVXOWV�LQ�OHVV�R[\JHQDWHG�EORRG�WR&ڔ
FHOOV�7 �ڕ��DQG�7�

7��$&&(37�EUDLQ�GHSULYHG�RI��R[\JHQ��
JOXFRVH
7��'2�127�$&&(37�UHVSLUH�OHVV

([DPLQHU
V�&RPPHQWV

7KLV�TXHVWLRQ�ZDV�JHQHUDOO\�ZHOO�DQVZHUHG
E\�FDQGLGDWHV��ZLWK�WKH�HIIHFWV�RI
WKURPERVLV�EHLQJ�EHVW�XQGHUVWRRG��$
QXPEHU�RI�FDQGLGDWHV�GLG�QRW�OLQN�KLJK
EORRG�SUHVVXUH�WR�D�EXUVW�EORRG�YHVVHO�LQ
WKH�EUDLQ��\HW�VRPH�RI�WKHVH�ZHUH�VWLOO�DEOH
WR�JDLQ�PDUNV�E\�GLVFXVVLQJ
DWKHURVFOHURVLV��&DQGLGDWHV�PRVW�RIWHQ�ORVW
PDUNV�E\�QRW�LQFOXGLQJ�HDFK�ORJLFDO�VWHS�LQ
WKHLU�H[SODQDWLRQV��H�J��IRU�WKURPERVLV�
EORRG�FORWڏ��ODFN�RI�EORRG�IORZڏ��ODFN�RI
R[\JHQڏ��QR�UHVSLUDWLRQ���7KURPERVLV��D
SURFHVV��ZDV�DOVR�LQFRUUHFWO\�VXEVWLWXWHG
IRU�D�WKURPEXV���FORW��D�QRXQ���8QXVXDOO\�LQ
WKLV�TXHVWLRQ�FDQGLGDWHV�FRXOG�VWDWH�WKH
VDPH�WKLQJV�LQ�ERWK�SDUWV�RI�WKH�TXHVWLRQ
DQG�JHW�PD[LPXP�PDUNV�
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LL LGHD�WKDW��LI�WKH�VWURNH�KDV�EHHQ�FDXVHG�E\
D�EOHHG��WKHQ�WKH�GUXJ�ZLOO��LQFUHDVH�WKH
EOHHGLQJ���EH�LQHIIHFWLYH�DV�D�WUHDWPHQW��WR
SUHYHQW�EOHHGLQJ��

� H�Jڔ��WKH�GUXJ�PDNHV�WKH�SUREOHP�ZRUVHڕ

QRW�HIIHFWLYH�LQڔ�7,')5&�2�127'
UHGXFWLRQ�RI�EORRG�SUHVVXUHڕ

([DPLQHU
V�&RPPHQWV

)HZ�FDQGLGDWHV�ZHUH�DEOH�WR�H[SODLQ�WKDW
WKH�GUXJ�IRU�FRXQWHUDFWLQJ�WKURPERVLV
ZRXOG�LQFUHDVH�EOHHGLQJ�RU�ZRXOG�EH
LQHIIHFWLYH�LQ�WUHDWLQJ�WKH�FDXVH�RI�WKH
VWURNH��0DQ\�FRQIXVHG�DQVZHUV�ZHUH�VHHQ
GHVFULELQJ�WKH�GUXJ�WKLQQLQJ�WKH�EORRG��ZLWK
WKLV�EHLQJ�OLQNHG�WR�DQ�LQFUHDVH�LQ�EORRG
SUHVVXUH�

k�2&5�������<RX�PD\�SKRWRFRS\�WKLV�SDJH� ���RI��� &UHDWHG�LQ�([DP%XLOGHU
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LLL LGHD�RI�GLVUXSWLRQ�RI��R[\JHQ���JOXFRVH�
VXSSO\��WR�EUDLQ�FHOOV��IRU�DHURELF�
UHVSLUDWLRQ�

ODFN�RI�R[\JHQ���JOXFRVH���EORRG���GDPDJH
WR

FHUHEHOOXP�UHVXOWLQJ�LQ�SUREOHPV�ZLWK
FRRUGLQDWLRQ���PRYHPHQW�

FHUHEUXP���FHUHEUDO�KHPLVSKHUH�V���
FHUHEUDO�FRUWH[��UHVXOWLQJ�LQ�ORVV�RI�
PHPRU\���VSHHFK�

PHGXOOD��REORQJDWD����FHUHEUXP��
FHUHEHOOXP��UHVXOWLQJ�LQ�SDUDO\VLV��RI�ERG\
EHORZ�WKH�QHFN��

� &DQ�EH�DZDUGHG�DW�DQ\�SRLQW�LQ�WKH
DQVZHU�

(IIHFW�PXVW�EH�FRUUHFWO\�OLQNHG�WR�WKH
SDUW�RI�WKH�EUDLQ�UHVSRQVLEOH�

$&&(37�%URFD
V���:HUQLFNH
V��DUHD��
KLSSRFDPSXV

$&&(37�FHUHEUDO�KHPLVSKHUH�V����FHUHEUDO
FRUWH[���FRUSXV�FDOORVXP

([DPLQHU
V�&RPPHQWV

0DQ\�FDQGLGDWHV�ZHUH�DEOH�WR�FRUUHFWO\
GHVFULEH�WKH�IXQFWLRQV�RI�GLIIHUHQW�SDUWV�RI
WKH�EUDLQ�DQG�XQGHUVWDQG�WKH�FRQVHTXHQFH
RI�GDPDJH�WR�HDFK�RI�WKHVH�DUHDV�
+RZHYHU��VHYHUDO�FDQGLGDWHV�VLPSO\�VWDWHG
WKHVH�IXQFWLRQV��DQG�VWUXJJOHG�WR�ZULWH�DQ
DQVZHU�WKDW�ZDV�LQ�WKH�FRUUHFW�FRQWH[W�
&HUHEUXP�DQG�FHUHEHOOXP�ZHUH�VRPHWLPHV
FRQIXVHG��%RWK�FDQGLGDWHV�DQG�WHDFKHUV
QHHG�WR�IRFXV�WKHLU�VWXG\�RI�WKH�EUDLQ�RQ
WKRVH�DQDWRPLFDO�VWUXFWXUHV�QDPHG�LQ�WKH
2&5�VSHFLILFDWLRQ��$WWHPSWV�DW�GHWDLOHG
DQVZHUV�VRPHWLPHV�DFKLHYHG�QR�PDUNV�DV
VPDOOHU�VWUXFWXUHV�ZHUH�QDPHG��H�J��IURQWDO
OREH��DVVRFLDWLRQ�DUHD��ZLWK�QR�OLQN�WR�WKH
FRUUHFW�QDPHG�SDUWV��%\�IDU�WKH�PDMRULW\�RI
FDQGLGDWHV�IRFXVVHG�WKHLU�DQVZHUV�RQ
QDPHG�SDUWV�RI�WKH�EUDLQ�DQG�GLG�QRW�JLYH
WKH�RYHUYLHZ�UHTXLUHG�E\�PDUNLQJ�SRLQW���
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ILWQHVV��

PDVV���ZHLJKW��

LGHD�RI�UHVSLUDWRU\�KHDOWK��

EXLOG��

��PD[ '2�127�$//2:�DJH��EHFDXVH�WKH\�DUH�LQ
WKH�VDPH�VFKRRO�\HDU�

$//2:�OHYHO�RI�H[HUFLVH

$//2:�FROGV���DVWKPD���DOOHUJLHV

$//2:�QDPHG�EXLOG�W\SHV�H�J��HFWRPRUSK
��HQGRPRUSK

E L FRUUHFW�EHFDXVH�

QR��FOHDU��FRUUHODWLRQ�IURP�WKH�JUDSK��

ILJXUHV�WR�VXSSRUW�ZLWK�XQLWV��

LQFRUUHFW�EHFDXVH�

VDPSOH�VL]H������WRR�VPDOO�WR�PDNH�YDOLG
FRQFOXVLRQ��

VWXGHQWV�DOO�WKH�VLPLODU�DJH�VR�QRW
UHSUHVHQWDWLYH��

��PD[

$//2:�RQO\�LI�WZR�SDLUV�RI�GDWD�DUH
SURYLGHG

LL DUHD�FLUFOHG�EHWZHHQ������s������DQG�����
s������RQ�[�D[LV��

DUHD�FLUFOHG�EHWZHHQ�����s�����DQG��������
s�RQ�\�D[LV��
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F 
3OHDVH�UHIHU�WR�WKH�PDUNLQJ
LQVWUXFWLRQV�RQ�SDJH���RI�WKLV�PDUN
VFKHPH�IRU�JXLGDQFH�RQ�KRZ�WR�PDUN
WKLV�TXHVWLRQ�

5HDG�WKURXJK�WKH�ZKROH�DQVZHU���%H
SUHSDUHG�WR�UHFRJQLVH�DQG�FUHGLW
XQH[SHFWHG�DSSURDFKHV�ZKHUH�WKH\�VKRZ
UHOHYDQFH��
8VLQJ�Dڔ�EHVWڏILWڕ�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�

,Q�VXPPDU\�

7KH�VFLHQFH�FRQWHQW�GHWHUPLQHV�WKH
OHYHO�
7KH�&RPPXQLFDWLRQ�6WDWHPHQW
GHWHUPLQHV�WKH�PDUN�ZLWKLQ�D�OHYHO�

�

/HYHO����ڏ���PDUNV�
)XOO�DQG�GHWDLOHG�GHVFULSWLRQ�DQG
H[SODQDWLRQ�RI�WKH�IHDWXUHV�RI�WKH
PDPPDOLDQ�UHVSLUDWRU\�V\VWHP��&DQGLGDWH
GHPRQVWUDWHV�D�GHWDLOHG�XQGHUVWDQGLQJ�RI
WKH�GLIIHUHQW�IHDWXUHV�DQG�H[SODLQV�WKH
DGDSWDWLRQV�RI�HDFK�RQH�WR�PD[LPLVH�WKH
HIILFLHQF\�RI�JDVHRXV�H[FKDQJH�

7KHUH�LV�D�ZHOO�GHYHORSHG�GHVFULSWLRQ�DQG
H[SODQDWLRQ�RI�WKH�PDMRULW\�RI�UHOHYDQW
IHDWXUHV��7KH�LQIRUPDWLRQ�SUHVHQWHG�LV
UHOHYDQW�DQG�FOHDUO\�H[SODLQHG�

/HYHO����ڏ���PDUNV�

� ,QGLFDWLYH�VFLHQWLILF�SRLQWV�PD\�LQFOXGH�

1DVDO�FDYLW\

ODUJH�VXUIDFH�DUHD�DQG�JRRG�EORRG
VXSSO\��ZDUPV�DLU
PXFXV�VHFUHWLQJ�FHOOV��WUDS�GXVW�DQG
PLFUREHV
PRLVW�VXUIDFHV��LQFUHDVH�KXPLGLW\�DQG
UHGXFH�HYDSRUDWLRQ�IURP�VXUIDFHV�LQ
OXQJ
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&OHDU�GHVFULSWLRQ�DQG�H[SODQDWLRQ�RI�WKH
IHDWXUHV�RI�WKH�PDPPDOLDQ�UHVSLUDWRU\
V\VWHP��&DQGLGDWH�GHPRQVWUDWHV�D
UHDVRQDEOH�XQGHUVWDQGLQJ�RI�PRVW�RI�WKH
GLIIHUHQW�IHDWXUHV�DQG�LQFOXGHV
H[SODQDWLRQV�RI�WKH�DGDSWDWLRQV�WKDW
PD[LPLVH�WKH�HIILFLHQF\�RI�JDVHRXV
H[FKDQJH�

7KHUH�LV�D�ZHOO�GHYHORSHG�GHVFULSWLRQ�DQG
H[SODQDWLRQ�RI�VRPH�RI�WKH�UHOHYDQW
IHDWXUHV��7KH�LQIRUPDWLRQ�SUHVHQWHG�LV
UHOHYDQW�DQG�IRU�WKH�PRVW�SDUW�FOHDUO\
H[SODLQHG�

/HYHO����ڏ���PDUNV�
$Q�DWWHPSW�DW�GHVFULSWLRQ�DQG�H[SODQDWLRQ
RI�D�OLPLWHG�QXPEHU�RI�WKH�IHDWXUHV�RI�WKH
PDPPDOLDQ�UHVSLUDWRU\�V\VWHP��&DQGLGDWH
GHPRQVWUDWHV�D�OLPLWHG�XQGHUVWDQGLQJ�RI
WKH�GLIIHUHQW�IHDWXUHV�ZLWK�VRPH
H[SODQDWLRQ�RI�WKH�DGDSWDWLRQV�WKDW
PD[LPLVH�WKH�HIILFLHQF\�RI�JDVHRXV
H[FKDQJH�

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

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

FDUWLODJH�ULQJV��VWRS�LW�IURP�FROODSVLQJ
FLOLDWHG�HSLWKHOLXP�DQG�JREOHW�FHOOV
VHFUHWH�PXFXV��WUDS�GXVW�DQG�PLFUREHV
DQG�PRYH�WKHP�WRZDUGV�VWRPDFK

%URQFKL���EURQFKLROHV

VPRRWK�PXVFOH��DOORZV�DLU�WR�PRYH�LQ
DQG�RXW�DQG�PDLQWDLQV�KLJK
FRQFHQWUDWLRQ�JUDGLHQW�RI�2����&2�

$OYHROL

WKLQ��HSLWKHOLDO��ZDOO��UHGXFHV�GLIIXVLRQ
GLVWDQFH
FROODJHQ���HODVWLF�ILEUHV��HODVWLF�UHFRLO�WR
KHOS�VTXHH]H�DLU�RXW�GXULQJ�H[KDODWLRQ
ODUJH�QXPEHU���SURYLGH�ODUJH�VXUIDFH
DUHD��WR�LQFUHDVH�UDWH�RI�GLIIXVLRQ
JRRG�EORRG�VXSSO\���FDSLOODULHV�
PDLQWDLQV�KLJK�FRQFHQWUDWLRQ�JUDGLHQW
VXUIDFWDQW��DOORZV�JDVHV�WR�GLVVROYH

'LDSKUDJP���LQWHUFRVWDO�PXVFOHV

FRQWUDFW�WR�LQFUHDVH�YROXPH�LQ�OXQJV�
UHGXFH�SUHVVXUH�DQG�FDXVH�LQVSLUDWLRQ

1%��0DQ\�RI�WKH�IHDWXUHV�OLVWHG�DERYH�DUH
FRPPRQ�WR�PRUH�WKDQ�RQH�VWUXFWXUH�DQG
VKRXOG�EH�FUHGLWHG�ZKHUH�DSSURSULDWH�
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��
PDJJRWV�DUH�VPDOOHU�VR�KDYH�JUHDWHU�
VXUIDFH�DUHD�WR�YROXPH�UDWLR��WKDQ�DGXOW
IOLHV���

VKRUWHU�GLIIXVLRQ�GLVWDQFH��

LGHD�WKDW�PDJJRWV�OHVV�DFWLYH�VR�ORZHU
PHWDEROLF�GHPDQG�IRU�2���

QR��KDUG��H[RVNHOHWRQ�VR�FDQ�DEVRUE
R[\JHQ�E\�GLIIXVLRQ�WKURXJK��VNLQ���FXWLFOH��

� $//2:�25$�WKURXJKRXW

$//2:�6$�9�UDWLR
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