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4XHVWLRQV
�

4�������������

$UJRQ�LV�LQ�JURXS���RI�WKH�SHULRGLF�WDEOH�

,GHQWLI\��XVLQJ�WKH�SHULRGLF�WDEOH�RQ�WKH�EDFN�FRYHU�RI�WKLV�SDSHU��ZKLFK�RI�WKHVH�HOHPHQWV�LV�LQ
WKH�VDPH�SHULRG�DV�DUJRQ�

���

���$����EURPLQH

���%����LURQ

���&����PDJQHVLXP

���'����[HQRQ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4������������

1LWURJHQ�DQG�R[\JHQ�DUH�SUHVHQW�LQ�WKH�DLU�

�&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

2[\JHQ�KDV�D�ORZ�ERLOLQJ�SRLQW�EHFDXVH�WKHUH�DUH

���

����$���ZHDN�FRYDOHQW�ERQGV�EHWZHHQ�WKH�R[\JHQ�DWRPV

����%���ZHDN�FRYDOHQW�ERQGV�EHWZHHQ�WKH�R[\JHQ�PROHFXOHV

����&���ZHDN�IRUFHV�RI�DWWUDFWLRQ�EHWZHHQ�WKH�R[\JHQ�DWRPV

����'���ZHDN�IRUFHV�RI�DWWUDFWLRQ�EHWZHHQ�WKH�R[\JHQ�PROHFXOHV



�

4�������������

$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

'LHVHO�RLO�FRQWDLQV�DONDQHV�
7KHVH�DONDQHV�DUH�SDUW�RI�DQ�KRPRORJRXV�VHULHV�

:KLFK�VWDWHPHQW�DERXW�FRPSRXQGV�LQ�WKLV�KRPRORJRXV�VHULHV�LV�WUXH"

���

���$����WKH\�KDYH�WKH�VDPH�FKHPLFDO�IRUPXOD

���%����WKH\�KDYH�WKH�VDPH�HPSLULFDO�IRUPXOD

���&����WKH\�KDYH�WKH�VDPH�JHQHUDO�IRUPXOD

���'����WKH\�KDYH�WKH�VDPH�PROHFXODU�IRUPXOD

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4������������

��L��:KLFK�RI�WKH�IROORZLQJ�LV�WKH�IRUPXOD�IRU�D�PROHFXOH�RI�HWKDQH"

3XW�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

���

����$���&+�

����%���&�+�



����&���&�+�

����'���&�+�

�LL��&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

7KH�VWUXFWXUH�RI�D�PROHFXOH�RI�D�VXEVWDQFH�LV�VKRZQ�

7KH�VXEVWDQFH�LV

���

����$���HWKHQH

����%���SURSDQH

����&���SURSHQH

����'���EXWDQH



�
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7KH�PROHFXODU�IRUPXOD�RI�EXWHQH�LV�&�+��

:KLFK�RI�WKH�IROORZLQJ�LV�WKH�HPSLULFDO�IRUPXOD�RI�EXWHQH"

���

���$����&+

���%����&+�

���&����&�+�

���'�����&+���

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4������������

��$�ERWWOH�RI�ZLQH�LV�RSHQHG�DQG�OHIW�H[SRVHG�WR�WKH�DLU�IRU�D�IHZ�GD\V�
�7KH�HWKDQRO�LQ�WKH�ZLQH�UHDFWV�ZLWK�R[\JHQ�IURP�WKH�DLU�WR�IRUP�HWKDQRLF�DFLG�

�&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

�,Q�WKLV�UHDFWLRQ�WKH�HWKDQRO�LV

���

����$���K\GUDWHG

����%���QHXWUDOLVHG

����&���R[LGLVHG

����'���UHGXFHG

�

4�������������



)RXU�JDVHV�ZHUH�SUHVHQW�LQ�WKH�(DUWK
V�HDUO\�DWPRVSKHUH�

)LJXUH���VKRZV�WKH�SHUFHQWDJHV�RI�WKHVH�JDVHV�WKRXJKW�WR�KDYH�EHHQ�SUHVHQW�

)LJXUH��

)LJXUH���VKRZV�WKH�SHUFHQWDJHV�RI�WKHVH�IRXU�JDVHV�LQ�WKH�DWPRVSKHUH�RI�WKH�(DUWK�WRGD\�

)LJXUH��

:KLFK�RI�WKH�IRXU�JDVHV�KDV�GHFUHDVHG�E\�WKH�ODUJHVW�SHUFHQWDJH�IURP�WKH�(DUWK
V�HDUO\
DWPRVSKHUH�WR�WRGD\
V�DWPRVSKHUH"

���



���$����DUJRQ

���%����FDUERQ�GLR[LGH

���&����QLWURJHQ

���'����R[\JHQ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

:KHQ�FKORULGH�LRQV�DUH�DGGHG�WR�D�SDOH�EOXH�VROXWLRQ�FRQWDLQLQJ�FRSSHU�LRQV��WKH�PL[WXUH�WXUQV
\HOORZ�

7KLV�LV�D�UHYHUVLEOH�UHDFWLRQ�

SDOH�EOXH�VROXWLRQ���FKORULGH�LRQV�ఘ�\HOORZ�VROXWLRQ���ZDWHU

:KDW�HIIHFW�GRHV�WKH�UHPRYDO�RI�FKORULGH�LRQV�KDYH�RQ�WKH�FRORXU�RI�WKH�\HOORZ�PL[WXUH"

���

���$����GRHV�QRW�FKDQJH�FRORXU

���%����WXUQV�EOXH

���&����WXUQV�FRORXUOHVV

���'����WXUQV�GDUNHU�\HOORZ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU



PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

0DJQHVLXP�UHDFWV�ZLWK�GLOXWH�VXOIXULF�DFLG�WR�IRUP�PDJQHVLXP�VXOIDWH�DQG�K\GURJHQ�JDV�

$�VWXGHQW�ZDQWV�WR�ILQG�RXW�WKH�HIIHFW�RI�WHPSHUDWXUH�RQ�WKH�UDWH�RI�WKLV�UHDFWLRQ�

7KH�VWXGHQW�XVHG�WKH�IROORZLQJ�PHWKRG�

VWHS���SRXU����FP��RI�GLOXWH�VXOIXULF�DFLG�LQWR�D�FRQLFDO�IODVN

VWHS���ZDUP�WKH�DFLG�XQWLO�LWV�WHPSHUDWXUH�LV����r&

VWHS���DGG�D�SLHFH�RI�PDJQHVLXP�WR�WKH�DFLG

VWHS���VWDUW�D�VWRSZDWFK

VWHS���ZDLW�XQWLO�WKH�UHDFWLRQ�KDV�ILQLVKHG

VWHS���VWRS�WKH�VWRSZDWFK

VWHS���UHSHDW�VWHSV��૱��EXW�DW����r&�

:KLFK�SLHFH�RI�HTXLSPHQW�FDQ�EH�XVHG�WR�ILQG�WKH�YROXPH�RI����FP��RI�VXOIXULF�DFLG"

���

���$����EDODQFH

���%����PHDVXULQJ�F\OLQGHU

���&����UXOHU

���'����WKHUPRPHWHU

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

7KLV�TXHVWLRQ�LV�DERXW�HOHFWURO\VLV�

$�VDPSOH�RI�PROWHQ�SRWDVVLXP�EURPLGH�LV�HOHFWURO\VHG�

:KDW�DUH�WKH�WZR�SURGXFWV�IRUPHG"



���

���$����K\GURJHQ�DQG�R[\JHQ

���%����K\GURJHQ�DQG�EURPLQH

���&����SRWDVVLXP�DQG�R[\JHQ

���'����SRWDVVLXP�DQG�EURPLQH

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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0ROWHQ�OHDG�EURPLGH�LV�HOHFWURO\VHG�

7KH�SURGXFWV�RI�WKLV�HOHFWURO\VLV�DUH

���

���$����K\GURJHQ�DQG�EURPLQH

���%����K\GURJHQ�DQG�R[\JHQ

���&����OHDG�DQG�EURPLQH

���'����OHDG�DQG�R[\JHQ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

0ROWHQ�]LQF�FKORULGH�LV�DQ�HOHFWURO\WH�

�L���:KLFK�URZ�VKRZV�WKH�SURGXFWV�IRUPHG�DW�WKH�DQRGH�DQG�DW�WKH�FDWKRGH�ZKHQ�PROWHQ�]LQF
FKORULGH�LV�HOHFWURO\VHG"

���



�LL���:KLFK�RI�WKH�IROORZLQJ�LV�WKH�UHDVRQ�ZK\�PROWHQ�]LQF�FKORULGH�LV�DQ�HOHFWURO\WH"

���

���$����LW�FRQWDLQV�PROHFXOHV�WKDW�FDQ�PRYH

���%����LW�KDV�D�JLDQW�VWUXFWXUH

���&����LW�FRQWDLQV�GHORFDOLVHG�HOHFWURQV

���'����LW�FRQWDLQV�LRQV�WKDW�FDQ�PRYH

�

�7RWDO�IRU�TXHVWLRQ� ���PDUNV�

�

�

4��������������

+\GURJHQ�VXOSKLGH��+�6��LV�D�VLPSOH�PROHFXODU��FRYDOHQW�FRPSRXQG�

�L���$�K\GURJHQ�DWRP�KDV�RQH�HOHFWURQ�LQ�LWV�RXWHU�VKHOO�

$�VXOIXU�DWRP�KDV�VL[�HOHFWURQV�LQ�LWV�RXWHU�VKHOO�

:KLFK�RI�WKH�IROORZLQJ�LV�WKH�GRW�DQG�FURVV�GLDJUDP�RI�D�PROHFXOH�RI�K\GURJHQ�VXOILGH"

���

�LL���:KLFK�URZ�LQ�)LJXUH���VKRZV�WKH�SURSHUWLHV�RI�D�VLPSOH�PROHFXODU��FRYDOHQW�FRPSRXQG�VXFK
DV�K\GURJHQ�VXOILGH"



���

�

�7RWDO�IRU�TXHVWLRQ� ���PDUNV�

�

�

4�������������

����&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

(WKDQRO��&�+�2+��FDQ�EH�FRQYHUWHG�LQWR�HWKDQRLF�DFLG��&+�&22+�

,Q�WKLV�UHDFWLRQ��HWKDQRO�LV

���

����$���GHK\GUDWHG

����%���QHXWUDOLVHG

����&���QHXWUDOLVHG

����'���UHGXFHG

�

4��������������

6WXGHQWV�DUH�LQYHVWLJDWLQJ�H[RWKHUPLF�DQG�HQGRWKHUPLF�UHDFWLRQV�
7KH\�DUH�ILQGLQJ�WKH�WHPSHUDWXUH�FKDQJH�LQ����FP��ZDWHU�ZKHQ�D�VROLG�GLVVROYHV�LQ�LW�
7KH�DSSDUDWXV�LV�VKRZQ�LQ�)LJXUH���



)LJXUH��

7KH�GLVVROYLQJ�RI�WKLV�VROLG�LQ�ZDWHU�LV�DQ�H[RWKHUPLF�FKDQJH�
7KH�H[SHULPHQW�LV�UHSHDWHG�D�QXPEHU�RI�WLPHV�
&RPSDUHG�ZLWK�WKH�LQLWLDO�WHPSHUDWXUH�RI�WKH�ZDWHU��WKH�ILQDO�WHPSHUDWXUH�RI�WKH�VROXWLRQ�LV

���

���$����DOZD\V�KLJKHU

���%����DOZD\V�ORZHU

���&����VRPHWLPHV�KLJKHU�DQG�VRPHWLPHV�ORZHU

���'����DOZD\V�XQFKDQJHG

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

/LWKLXP��VRGLXP�DQG�SRWDVVLXP�DUH�UHDFWLYH�PHWDOV�LQ�JURXS���RI�WKH�SHULRGLF�WDEOH�

,Q�DQ�H[SHULPHQW�HTXDO�VL]HG�SLHFHV�RI�OLWKLXP��VRGLXP�DQG�SRWDVVLXP�DUH�DGGHG�WR�VHSDUDWH
VDPSOHV�RI�ZDWHU�

$�IODPH�LV�SURGXFHG�RQO\�ZLWK�SRWDVVLXP�EHFDXVH�SRWDVVLXP

���

���$����LV�WKH�VRIWHVW�PHWDO

���%����KDV�WKH�ORZHVW�PHOWLQJ�SRLQW

���&����LV�WKH�PRVW�UHDFWLYH

���'����LV�WKH�RQO\�IODPPDEOH�PHWDO

�



�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4�������������

��&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

�7KH�UHDFWLRQ�IRU�WKH�H[WUDFWLRQ�RI�DOXPLQLXP�IURP�LWV�RUH�LQYROYHV

���

����$���KHDWLQJ�ZLWK�FDUERQ

����%���WKHUPDO�GHFRPSRVLWLRQ

����&���UHGXFWLRQ

����'���QHXWUDOLVDWLRQ

�

4��������������

&UXGH�RLO�LV�IRXQG�LQ�WKH�(DUWK
V�FUXVW�

:KLFK�RI�WKH�VWDWHPHQWV�DERXW�FUXGH�RLO�LV�FRUUHFW"

���

���$����FUXGH�RLO�LV�D�ILQLWH�UHVRXUFH

���%����FUXGH�RLO�LV�D�PL[WXUH�RI�WKH�HOHPHQWV�K\GURJHQ�DQG�FDUERQ

���&����DOO�RI�WKH�PROHFXOHV�LQ�FUXGH�RLO�FRQWDLQ�ULQJV�RI�FDUERQ�DWRPV

���'����FUXGH�RLO�LV�XVHG�LQ�FDUV�DV�D�IXHO

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�



4�������������

�:KLFK�RI�WKHVH�LV�WKH�IRUPXOD�RI�D�PROHFXOH�RI�D�K\GURFDUERQ"

�3XW�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

���

����$���&+�&22&+�

����%���&+�&+�&O

����&���&+�&+�

����'���&+�&22+

�

4��������������

7KH�IRUPXOD�RI�DPPRQLXP�VXOIDWH�LV��1+���62��

:KDW�LV�WKH�HPSLULFDO�IRUPXOD�RI�DPPRQLXP�VXOIDWH"

���

���$����1+62

���%����1+�62�

���&����1+�62�

���'����1�+�62�

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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&RPSOHWH�WKH�VHQWHQFH�E\�SXWWLQJ�D�FURVV��� ���LQ�WKH�ER[�QH[W�WR�\RXU�DQVZHU�

*URXS���LQ�WKH�SHULRGLF�WDEOH�FRQWDLQV



���

����$���WUDQVLWLRQ�PHWDOV

����%���QREOH�JDVHV

����&���KDORJHQV

����'���DONDOL�PHWDOV

�

4��������������

7UDQVLWLRQ�PHWDOV�DQG�JURXS���PHWDOV�KDYH�PDQ\�SURSHUWLHV�LQ�FRPPRQ�EHFDXVH�WKH\�DUH�DOO
PHWDOV�

+RZHYHU�VRPH�SURSHUWLHV�RI�WUDQVLWLRQ�PHWDOV�DUH�GLIIHUHQW�IURP�SURSHUWLHV�RI�JURXS���PHWDOV�

:KLFK�LV�D�SURSHUW\�RI�WUDQVLWLRQ�PHWDOV�EXW�QRW�RI�JURXS���PHWDOV"

���

���$����JRRG�FRQGXFWRU�RI�HOHFWULFLW\

���%����KLJK�PHOWLQJ�SRLQW

���&����PDOOHDEOH

���'����VKLQ\�ZKHQ�FXW�RU�SROLVKHG

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

%XWHQH�UHDFWV�ZLWK�VWHDP�WR�SURGXFH�EXWDQRO�

&�+����+�2�ఖ�&�+�2+

:KDW�W\SH�RI�UHDFWLRQ�WDNHV�SODFH�EHWZHHQ�EXWHQH�DQG�VWHDP"

���

���$����DGGLWLRQ



���%����GHK\GUDWLRQ

���&����QHXWUDOLVDWLRQ

���'����VXEVWLWXWLRQ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

:KHQ�FUXGH�RLO�LV�IUDFWLRQDOO\�GLVWLOOHG��WKH�GHPDQG�IRU�VRPH�IUDFWLRQV�LV�PRUH�WKDQ�WKH�DPRXQW
SURGXFHG�

)LJXUH����VKRZV�WKH�UHODWLYH�DPRXQWV�RI�HDFK�IUDFWLRQ�LQ�D�FUXGH�RLO�DQG�WKH�UHODWLYH�GHPDQG�IRU
HDFK�RI�WKHVH�IUDFWLRQV�

:KLFK�RI�WKH�IROORZLQJ�VKRZV�WKH�IUDFWLRQV�ZKHUH�WKH�UHODWLYH�GHPDQG�LV�JUHDWHU�WKDQ�WKH�UHODWLYH
DPRXQW�LQ�WKH�FUXGH�RLO"

���

���$����NHURVHQH��GLHVHO�RLO��ELWXPHQ

���%����JDVHV��SHWURO��GLHVHO�RLO

���&����JDVHV��SHWURO��NHURVHQH



���'����SHWURO��GLHVHO�RLO��IXHO�RLO

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

:KHQ�VROLG�DPPRQLXP�FKORULGH�LV�DGGHG�WR�ZDWHU�D�FRORXUOHVV�VROXWLRQ�LV�IRUPHG�

:KDW�W\SH�RI�FKHPLFDO�FKDQJH�FDXVHV�D�GHFUHDVH�LQ�WHPSHUDWXUH"

���

���$����FRPEXVWLRQ

���%����HQGRWKHUPLF

���&����H[RWKHUPLF

���'����QHXWUDOLVDWLRQ

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

:KLFK�RI�WKH�IROORZLQJ�URZV�JLYHV�WKH�FRORXUV�RI�WKH�JURXS���HOHPHQWV�FKORULQH�DQG�EURPLQH�DW
URRP�WHPSHUDWXUH"

���

�



�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�

4��������������

$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
PLQG�DERXW�DQ�DQVZHU��SXW�D�OLQH�WKURXJK�WKH�ER[� �DQG�WKHQ�PDUN�\RXU�QHZ�DQVZHU
ZLWK�D�FURVV� �

7KLV�TXHVWLRQ�LV�DERXW�VRPH�RI�WKH�HOHPHQWV�LQ�JURXS���RI�WKH�SHULRGLF�WDEOH�

:KLFK�URZ�LQ�WKH�WDEOH�FRUUHFWO\�VKRZV�WKH�FRORXUV�DQG�SK\VLFDO�VWDWHV�RI�WKH�HOHPHQWV�DW�URRP
WHPSHUDWXUH"

���

�

�7RWDO�IRU�TXHVWLRQ� ���PDUN�

�

�
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$QVZHU�WKH�TXHVWLRQ�ZLWK�D�FURVV�LQ�WKH�ER[�\RX�WKLQN�LV�FRUUHFW� ��,I�\RX�FKDQJH�\RXU
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