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������ ,PSRUWDQW� 1RWH� IRU� *$7(� 6FKRODUV� DSSO\LQJ� IRU� 0�7HFK�� 5HJXODU�
$GPLVVLRQV
1RWH�� &DQGLGDWHV� GHVLURXV� RI� VHHNLQJ� DGPLVVLRQ� RQ� WKH� EDVLV� RI� *$7(� 6FRUH� PXVW� DSSHDU� IRU� GRFXPHQW�
YHULILFDWLRQ�DV�SHU�VFKHGXOH�QRWLILHG�E\�WKH�8QLYHUVLW\��$XWKRUL]HG�UHSUHVHQWDWLYH��ZLWK�WKH�SHUPLVVLRQ�RI�WKH�
,QFKDUJH� $GPLVVLRQV�� *XUX� *RELQG� 6LQJK� ,QGUDSUDVWKD� 8QLYHUVLW\�� PD\� DSSHDU� IRU� YHULILFDWLRQ�� ,Q� FDVH�� D�
FDQGLGDWH���UHSUHVHQWDWLYH�GRHV�QRW�DSSHDU�IRU�GRFXPHQW�YHULILFDWLRQ��WKH�FDQGLGDWHV�VKDOO�QRW�EH�FRQVLGHUHG�
IRU�DGPLVVLRQ�RQ�WKH�EDVLV�RI�*$7(�6FRUH�

������ 6\OODEXV� IRU�&(7� IRU�0�7HFK�� �1DQR�6FLHQFH� DQG�7HFKQRORJ\��&(7�&RGH�
����
$QVZHU�DQ\�WKUHH�VHFWLRQ��3K\VLFV�	�&KHPLVWU\�VHFWLRQV�DUH�FRPSXOVRU\�

�� 3K\VLFV�² ����������&KHPLVWU\�² ����������0DWKHPDWLFV�² �������2U�%LRORJ\�² �������

3+<6,&6
,QWHUIHUHQFH�� <RXQJ·V� GRXEOH� VOLW� H[SHULPHQW�� )UHVQHO·V� ELSULVP�� 7KLQ� ILOPV�� 1HZWRQ·V� ULQJV�� 0LFKHOVRQ·V�
LQWHUIHURPHWHU��)DEU\�3HURW�LQWHUIHURPHWHU��
'LIIUDFWLRQ�� )UHVQHO� 'LIIUDFWLRQ�� =RQH� SODWH�� FLUFXODU� DSHUWXUH�� RSDTXH� FLUFXODU� GLVF�� QDUURZ� VOLW�� )UDXQKRIHU�
GLIIUDFWLRQ��6LQJOH�VOLW��GRXEOH�VOLW��GLIIUDFWLRQ�JUDWLQJ��UHVROYLQJ�SRZHU�DQG�GLVSHUVLYH�SRZHU��
3RODUL]DWLRQ��7\SHV�RI�SRODUL]DWLRQ��%UHZVWHUV� ODZ��0DOX·V�/DZ��1LFRO�SULVP��GRXEOH�UHIUDFWLRQ��TXDUWHU�ZDYH�
DQG�KDOI�ZDYH�SODWHV��RSWLFDO�DFWLYLW\��VSHFLILF�URWDWLRQ��
/DVHUV��,QWURGXFWLRQ��FRKHUHQFH��SRSXODWLRQ�LQYHUVLRQ��EDVLF�SULQFLSOH�DQG�RSHUDWLRQ�RI�D�ODVHU��(LQVWHLQ�$�DQG�
%� FRHIILFLHQWV�� W\SH� RI� ODVHUV�� +H�1H� ODVHU�� 5XE\� ODVHU�� VHPLFRQGXFWRU� ODVHU�� KRORJUDSK\�WKHRU\� DQG�
DSSOLFDWLRQV� )LEUH�2SWLFV��7\SHV�RI� RSWLFDO� ILEUHV� DQG� WKHLU� FKDUDFWHULVWLFV�� �$WWHQXDWLRQ� DQG�GLVSHUVLRQ� VWHS�
LQGH[� DQG� JUDGHG� LQGH[� ILEUHV�� SULQFLSOH� RI� ILEUH� RSWLF� FRPPXQLFDWLRQ�WRWDO� LQWHUQDO� UHIOHFWLRQ�� QXPHULFDO�
DSHUWXUH��ILEUH�RSWLFDO�FRPPXQLFDWLRQ�QHWZRUN��TXDOLWDWLYH��LWV�DGYDQWDJHV�
7KHRU\� RI� 5HODWLYLW\�� *DOHOLDQ� WUDQVIRUPDWLRQV�� WKH SRVWXODWHV� RI� WKH� VSHFLDO� WKHRU\� RI� UHODWLYLW\�� /RUHQW]�
WUDQVIRUPDWLRQV��WLPH�GLODWLRQ��OHQJWK�FRQWUDFWLRQ��YHORFLW\�DGGLWLRQ��PDVV�HQHUJ\�HTXLYDOHQFH�
7KHUPRG\QDPLFV��7KH�ILUVW�ODZ�DQG�RWKHU�EDVLF�FRQFHSWV��GLPHQVLRQV��XQLWV��ZRUN��KHDW��HQHUJ\��WKH�ILUVW�ODZ�
RI�WKHUPRG\QDPLFV��HQWKDOS\��HTXLOLEULXP��SKDVH�UXOH��KHDW�FDSDFLW\��397�EHKDYLRU�RI�SXUH�VXEVWDQFHV��LGHDO�
JDV��UHDO�JDV��KHDW�HIIHFWV��
7KH� VHFRQG� ODZ� DQG� (QWURS\�� VWDWHPHQWV�� KHDW� HQJLQHV�� .HOYLQ�3ODQFN� DQG� &ODXVLRXV� VWDWHPHQWV� DQG� WKHLU�
HTXDOLW\� UHYHUVLEOH�DQG�LUUHYHUVLEOH�SURFHVVHV��&DUQRW�F\FOH��WKHUPRG\QDPLF�WHPSHUDWXUH�VFDOH��HQWURS\�HQW�
URS\� FDOFXODWLRQV�� 7�6� GLDJUDPV�� SURSHUWLHV� RI� SXUH� VXEVWDQFHV�� XVH� RI� VWHDP� WDEOHV� DQG� 0ROOLHU� GLDJUDP�
5HIULJHUDWLRQ� DQG� OLTXHIDFWLRQ�� WKH� &DUQRW� UHIULJHUDWRU�� WKH� YDSRU²FRPSUHVVLRQ� F\FOH�� FRPSDULVRQ� RI�
UHIULJHUDWLRQ�F\FOHV��OLTXHIDFWLRQ�SURFHVVHV��KHDW�SXPS��5DQNLQH�SRZHU�F\FOH��
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4XDQWXP�0HFKDQLFV��:DYH�SDUWLFOH�GXDOLW\��GH%URJOLH�ZDYHV��HYLGHQFHV�IRU�WKH�ZDYH�QDWXUH�RI�PDWWHU� ² WKH�
H[SHULPHQW�RI�'DYLVVRQ�DQG�*HUPHU��HOHFWURQ�GLIIUDFWLRQ��SK\VLFDO�LQWHUSUHWDWLRQ�RI�WKH�ZDYH�IXQFWLRQ�DQG�LWV�
SURSHUWLHV��WKH�ZDYH�SDFNHW��WKH�XQFHUWDLQW\�SULQFLSOH�
7KH�6FKURGLQJHU�ZDYH�HTXDWLRQ����² GLPHQVLRQDO���(LJHQ�YDOXHV�DQG�(LJHQ�IXQFWLRQV��H[SHFWDWLRQ�YDOXHV��VLPSOH�
(LJHQ� YDOXH�SUREOHPV� ² VROXWLRQV� RI� WKH� 6FKURGLQJHU·V� HTXDWLRQV� IRU� WKH� IUHH�SDUWLFOH�� WKH� LQILQLWH�ZHOO�� WKH�
ILQLWH�ZHOO��WXQQHOLQJ�HIIHFW��VLPSOH�KDUPRQLF�RVFLOODWRU��TXDOLWDWLYH���]HUR�SRLQW�HQHUJ\��4XDQWXP�6WDWLVWLFV��
7KH�VWDWLVWLFDO�GLVWULEXWLRQV��0D[ZHOO %ROW]PDQQ��%RVH�(LQVWHLQ�DQG�)HUPL�'LUDF�VWDWLVWLFV��WKHLU�FRPSDULVRQV��
)HUPLRQV�DQG�%RVRQV��$SSOLFDWLRQV��0ROHFXODU�VSHHG�DQG�HQHUJLHV�LQ�DQ�LGHDO�JDV��7KH�%ODFN�ERG\�VSHFWUXP�DQG�
IDLOXUH�RI�FODVVLFDO�VWDWLVWLFV�WR�JLYH�WKH�FRUUHFW�H[SODQDWLRQ�� WKH�DSSOLFDWLRQ�RI�%RVH�(LQVWHLQ�VWDWLVWLFV�WR�WKH�
%ODFN�ERG\�UDGLDWLRQ�VSHFWUXP��)HUPL�'LUDF�GLVWULEXWLRQ�WR�IUHH�HOHFWURQ�WKHRU\��HOHFWURQ�VSHFLILF�KHDWV��)HUPL�
HQHUJ\�DQG�DYHUDJH�HQHUJ\��LWV�VLJQLILFDQFH��
%DQG�WKHRU\�RI�VROLGV��2ULJLQ�RI�HQHUJ\�EDQGV� LQ�VROLGV��.URQLJ�3HQQ\�PRGHO��%ULOORXLQ�]RQHV��HIIHFWLYH�PDVV��
0HWDOV��VHPLFRQGXFWRUV�DQG�LQVXODWRUV�DQG�WKHLU�HQHUJ\�EDQG�VWUXFWXUH��([WULQVLF�DQG�LQWULQVLF�VHPLFRQGXFWRUV��
S�Q� MXQFWLRQ�GLRGHV� LWV� FKDUDFWHULVWLFV�� WXQQHO�GLRGH�� ]HQHU�GLRGH��SKRWRGLRGH�� /('��SKRWRYROWDLF� FHOO��+DOO�
HIIHFW� LQ� VHPLFRQGXFWRUV�� WUDQVLVWRU� FKDUDFWHULVWLFV� �FRPPRQ� EDVH�� FRPPRQ� HPLWWHU�� FRPPRQ� FROOHFWRU���
'LJLWDO� WHFKQLTXHV�DQG�WKHLU�DSSOLFDWLRQV��UHJLVWHUV��FRXQWHUV��FRPSDUDWRUV�DQG�VLPLODU�FLUFXLWV��$�'�DQG�'�$�
FRQYHUWHUV� 6XSHUFRQGXFWLYLW\�� =)&� DQG� )&�� 0HLVVQHU� HIIHFW�� 7\SH� ,� DQG� ,,� VXSHUFRQGXFWRUV�� WKH� -RVHSKVRQ�
HIIHFW��IOX[�TXDQWL]DWLRQ��&RRSHU�SDLUV��%&6�WKHRU\��SURSHUWLHV�DQG�DSSOLFDWLRQV�RI�VXSHUFRQGXFWRUV��
;�UD\V��SURGXFWLRQ�DQG�SURSHUWLHV��FU\VWDOOLQH�DQG�DPRUSKRXV�VROLGV��%UDJJ·V�ODZ��DSSOLFDWLRQV��(OHFWULFLW\�DQG�
PDJQHWLVP��(OHFWULF� ILHOGV��*DXVV
� /DZ�� LWV� LQWHJUDO� DQG�GLIIHUHQWLDO� IRUP��DSSOLFDWLRQV�� /RUHQW]� IRUFH�� ILHOGV�
GXH� WR�PRYLQJ� FKDUJHV�� WKH�PDJQHWLF� ILHOG�� $PSHUH
V� ODZ��PRWLRQ� RI� D� FKDUJHG� SDUWLFOH� LQ� DQ� HOHFWULF� DQG�
PDJQHWLF�ILHOG��PDJQHWLF�DQG�HOHFWURVWDWLF�IRFXVVLQJ��+DOO�HIIHFW��GHWHUPLQDWLRQ�RI�H�P�E\�FDWKRGH�UD\�WXEH��
SRVLWLYH� UD\V�� 7KRPVRQ
V� SDUDEROLF� PHWKRG�� ,VRWRSHV�� 0DVV� VSHFWURJUDSKV� �$VWRQ� DQG� %DLQEULGJH��� (OHFWURQ�
PLFURVFRSH��&\FORWURQ�DQG�%HWDWURQ�
2YHUYLHZ�RI�(OHFWUR� ² 0DJQHWLVP��0D[ZHOO·V�(TXDWLRQV��7KH�HTXDWLRQ�RI�FRQWLQXLW\� IRU�7LPH� ² 9DU\LQJ�ILHOGV��
,QFRQVLVWHQF\�LQ�DPSHUH·V�ODZ�0D[ZHOO·V�(TXDWLRQV��FRQGLWLRQV�DW�D�%RXQGDU\�6XUIDFH��,QWURGXFWLRQ�WR�(0�ZDYH�
1XFOHDU�3K\VLFV��,QWURGXFWLRQ�RI�QXFOHXV��1XFOHXV�UDGLXV�DQG�GHQVLW\��1XFOHDU�IRUFHV��1XFOHDU�UHDFWLRQV��&URVV�
VHFWLRQ��4�YDOXH�DQG�WKUHVKROG�HQHUJ\�RI�QXFOHDU�UHDFWLRQV��%DVLF�,GHD�IRU�1XFOHDU�5HDFWRU��%UHHGHU�UHDFWRU��
7KH� *HLJHU�0XOODU� �*�0��� &RXQWHU�� ,QWURGXFWLRQ� RI� $FFHOHUDWRUV� DQG� LWV� $SSOLFDWLRQV�
1XPHULFDO�WHFKQLTXHV��,QWHUSRODWLRQV��GLIIHUHQWLDWLRQ��LQWHJUDWLRQ��1RQOLQHDU�HTXDWLRQV��WKH�ELVHFWLRQ�PHWKRGV��
1HZWRQ·V�PHWKRG�� URRW� ILQGLQJ�� 'LIIHUHQWLDO� HTXDWLRQV�� (XOHU·V� PHWKRG�� WKH� 5XQJH�.XWWD�PHWKRG�� 0DWULFHV�
LQYHUWLQJ��ILQGLQJ�HLJHQYDOXHV�DQG�HLJHQIXQFWLRQV�

&+(0,675<�
*DVHRXV�6WDWH��.LQHWLF�WKHRU\��PROHFXODU�YHORFLW\��3UREDEOH�GLVWULEXWLRQ�RI�YHORFLWLHV��PHDQ�IUHH�SDWK��FROOLVLRQ�
IUHTXHQF\��'LVWULEXWLRQ�RI�HQHUJLHV�RI�PROHFXOHV�WUDQVODWLRQDO��URWDWLRQDO�	�YLEUDWLRQDO��/DZ�RI�HTXLSDUWLWLRQV�
RI HQHUJLHV��(TXDWLRQ�RI�6WDWH�RI�D�UHDO�JDV��&ULWLFDO�SKHQRPHQRQ�	�SULQFLSOH�RI�FRUUHVSRQGLQJ�VWDWHV��
7KH�SKDVH�UXOH��'HULYDWLRQ�RI�SKDVH�UXOH��VLJQLILFDQFH�RI�YDULRXV�WHUPV�LQYROYHG�LQ�WKH�GHILQLWLRQ�RI�SKDVH�UXOH��
3KDVH� GLDJUDPV� RI� RQH� FRPSRQHQW� V\VWHPV� �:DWHU�� 6XOSKXU� DQG� &2���� 7ZR� FRPSRQHQW� V\VWHP�� (XWHFWLF��
FRQJUXHQW�DQG�LQFRQJUXHQW�V\VWHPV�ZLWK�H[DPSOHV��3DUWLDO�PLVFLEOH�OLTXLGV��/RZHU�DQG�XSSHU�FRQVROXWH�SRLQW��
&KHPLFDO� WKHUPRG\QDPLFV�� ,QWHQVLYH�DQG�H[WHQVLYH�YDULDEOHV�� VWDWH�DQG�SDWK� IXQFWLRQV�� LVRODWHG��FORVHG�DQG�
RSHQ�V\VWHPV��]HURWK�ODZ�RI�WKHUPRG\QDPLFV�
)LUVW� ODZ��&RQFHSW�RI�KHDW��T��ZRUN��Z�� LQWHUQDO�HQHUJ\�8�DQG� VWDWHPHQW�RI� ILUVW� ODZ��HQWKDOS\��+�� UHODWLRQ�
EHWZHHQ�KHDW�FDSDFLWLHV��FDOFXODWLRQV�RI�T��Z��8�DQG�+�IRU�UHYHUVLEOH��LUUHYHUVLEOH�DQG�IUHH�H[SDQVLRQ�RI�JDVHV�
�LGHDO� DQG� YDQ�GHU�:DDOV�� XQGHU� LVRWKHUPDO� DQG�DGLDEDWLF� FRQGLWLRQV��7KHUPRFKHPLVWU\��+HDWV� RI� UHDFWLRQV��
VWDQGDUG�VWDWHV��HQWKDOS\�RI�IRUPDWLRQ�RI�PROHFXOHV�DQG�LRQV�DQG�HQWKDOS\�RI�FRPEXVWLRQ�DQG�LWV�DSSOLFDWLRQV��
FDOFXODWLRQ�RI�ERQG�HQHUJ\��ERQG�GLVVRFLDWLRQ�HQHUJ\�DQG�UHVRQDQFH�HQHUJ\�IURP�WKHUPRFKHPLFDO�GDWD��HIIHFW�
RI� WHPSHUDWXUH� �.LUFKRII·V� HTXDWLRQV�� DQG� SUHVVXUH� RQ� HQWKDOS\� RI� UHDFWLRQV�� $GLDEDWLF� IODPH� WHPSHUDWXUH��
H[SORVLRQ�WHPSHUDWXUH��
6HFRQG� /DZ�� &RQFHSW� RI� HQWURS\�� WKHUPRG\QDPLF� VFDOH� RI� WHPSHUDWXUH�� VWDWHPHQW� RI� WKH� VHFRQG� ODZ� RI�
WKHUPRG\QDPLFV�� PROHFXODU� DQG� VWDWLVWLFDO� LQWHUSUHWDWLRQ� RI� HQWURS\�� &DOFXODWLRQ� RI� HQWURS\� FKDQJH� IRU�
UHYHUVLEOH�DQG�LUUHYHUVLEOH�SURFHVVHV��
7KLUG�/DZ��6WDWHPHQW�RI�WKLUG�ODZ��FRQFHSW�RI�UHVLGXDO�HQWURS\��FDOFXODWLRQ�RI�DEVROXWH�HQWURS\�RI�PROHFXOHV��
)UHH�(QHUJ\�)XQFWLRQV��*LEEV�DQG�+HOPKROW]�HQHUJ\��YDULDWLRQ�RI�6��*��$�ZLWK�7��9��3��)UHH�HQHUJ\�FKDQJH�DQG�
VSRQWDQHLW\�� 5HODWLRQ� EHWZHHQ� -RXOH�7KRPVRQ� FRHIILFLHQW� DQG� RWKHU� WKHUPRG\QDPLF� SDUDPHWHUV�� LQYHUVLRQ�
WHPSHUDWXUH��*LEEV�+HOPKROW]�HTXDWLRQ��0D[ZHOO�UHODWLRQV��WKHUPRG\QDPLF�HTXDWLRQ�RI�VWDWH�
&KHPLFDO�.LQHWLFV��5DWH��PHFKDQLVP��VWHDG\�VWDWH�FRQFHSW��.LQHWLFV�RI�FRPSOH[�UHDFWLRQV��FRQFHSW�RI�HQHUJ\�
EDUULHU�HQHUJ\� RI� DFWLYDWLRQ�� 7KHRULHV� RI� UHDFWLRQ� UDWHV�� /LQGHPDQQ� WKHRU\� RI� XQLPROHFXODU� UHDFWLRQ� DQG�
UHDFWLRQV�LQ�IORZ�V\VWHP��
(OHFWURFKHPLVWU\��&RQFHSW�RI�HOHFWURO\VLV��(OHFWULFDO�FXUUHQW�LQ�LRQLF�VROXWLRQV��.RKOUDXVFK
V�ODZ�DQG�PLJUDWLRQ�
RI� LRQV�� 7UDQVIHUHQFH� QXPEHU�� +LWWURII� DQG� PRYLQJ� ERXQGDU\� PHWKRGV�� $SSOLFDWLRQV� RI� FRQGXFWDQFH�
PHDVXUHPHQWV��6WURQJ�HOHFWURO\WHV��2QVDJHU�HTXDWLRQ��$FWLYLW\�DQG�DFWLYLW\�FRHIILFLHQWV�RI�VWURQJ�HOHFWURO\WH��
6XUIDFH� &KHPLVWU\�� $GVRUSWLRQ�� DGVRUEDWH� DQG� DGVRUEHQWV�� 7\SHV� RI� DGVRUSWLRQ�� )UHXQGOLFK� DGVRUSWLRQ�
LVRWKHUP��/DQJPXLU�DGVRUSWLRQ�LVRWKHUPV��%�&�7��,VRWKHUP��6XUIDFH�DUHD�RI�WKH�DGVRUEHQW��&KDQJHV�LQ�HQWURS\��
HQWKDOS\� DQG� IUHH� HQHUJ\� RQ� DGVRUSWLRQ�� *LEEV� DGVRUSWLRQ� HTXDWLRQ�
&DWDO\VLV�� 7\SHV� RI� FDWDO\VLV�� KRPRJHQRXV�KHWHURJHQHRXV�� HQ]\PH� FDWDO\VLV�� DFLG�EDVH� FDWDO\VLV� DQG� WKHLU�
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NLQHWLFV��0HFKDQLVP�RI�KHWHURJHQHRXV�FDWDO\VLV��.LQHWLFV�RI�VXUIDFH�UHDFWLRQV��XQLPROHFXODU�DQG�ELPROHFXODU��
S+�GHSHQGHQFH�RI�UDWH�FRQVWDQWV�RI�FDWDO\VHG�UHDFWLRQV��
$XWRFDWDO\VLV�&ROORLGV��&ROORLGDO�VWDWH��FODVVLILFDWLRQ�RI�FROORLGDO�VROXWLRQ��WUXH�VROXWLRQ��FROORLGDO�VROXWLRQ�DQG�
VXVSHQVLRQV�� SUHSDUDWLRQ�RI� VRO�� 3XULILFDWLRQ�RI� FROORLGDO� VROXWLRQV�� YLVFRVLW\�	�SODVWLFLW\�*HQHUDO� DQG�RSWLFDO�
SURSHULWHV��VWDELOLW\�RI�FROORLGV��FRDJXODWLRQ�RI�O\SKRELF�VROV��HOHFWULFDO�SURSHUWLHV�RI�VROV��NLQHWLF�SURSHUWLHV�RI�
FROORLGV�� %URZQLRQ� PRYHPHQW�� VL]H� RI� FROORLGDO� SDUWLFOH�� HPXOVLRQV�� JHOV�� FROORLGDO� HOHFWURO\WHV� DQG�
DSSOLFDWLRQV�RI�FROORLGV��(PXOVLRQV��HPXOVLILHUV��WKHRU\�RI�HPXOVLILFDWLRQ�
3RO\PHUV�� %DVLF� FRQFHSWV� 	� 7HUPLQRORJ\�� VXFK� DV� PRQRPHUV�� 3RO\PHUV�� )XQFWLRQDOLW\�� 7KHUPRSODVWLFV��
7KHUPRVHWV�/LQHDU��%UDQFKHG��FURVV� OLQNHG�SRO\PHUV�HWF��GLIIHUHQW�GHILQLWLRQV�RI�PROHFXODU�ZHLJKW�YL]���0Z��
0Q�� 0Y� DQG� WKHQ� GHWHUPLQDWLRQV�� ,QGXVWULDO� DSSOLFDWLRQV� RI� SRO\PHUV�� $GGLWLRQ�� FRQGHQVDWLRQ� DQG� ,RQLF�
SRO\PHUL]DWLRQ
V��VROXWLRQV�RI�SRO\PHUV��JRRG�VROYHQWV��	�EDG�VROYHQW��VROXELOLW\�SDUDPHWHU��VROXWLRQV�YLVFRVLW\�
DQG�GHWHUPLQDWLRQ�RI� LQWULQVLF�YLVFRVLW\��$WRPLF�6WUXFWXUH�� ,QWURGXFWLRQ� WR�ZDYH�PHFKDQLFV�� WKH�6FKURGLQJHU�
HTXDWLRQ�DV�DSSOLHG�WR�K\GURJHQ�DWRP��RULJLQ�RI�TXDQWXP�QXPEHUV��/RQJ�IRUP�RI�SHULRGLF�WDEOH�RQ�WKH�EDVLV�RI�
(OHFWURQLF�FRQILJXUDWLRQ�V��S��G��I�EORFN�HOHPHQWV�SHULRGLF�WUHQGV��,RQLVDWLRQ�SRWHQWLDO��DWRPLF�DQG�LRQLF�UDGLL�
HOHFWURQ� DIILQLW\� 	� HOHFWUR�QHJDWLYLW\�� &KHPLFDO� %RQGLQJ�� ,RQLF� ERQG� HQHUJ\� FKDQJHV�� ODWWLFH� HQHUJ\� %RUQ�
+DEHU� &\FOH�� &RYDOHQW� ERQG�HQHUJ\� FKDQJHV�� 3RWHQWLDO� HQHUJ\� FXUYH� IRU� +�� 0ROHFXOH�� FKDUDFWHULVWLFV� RI�
FRYDOHQW�FRPSRXQG��&R�RUGLQDWH�ERQG�� :HUQHU
V�7KHRU\��HIIHFWLYH�DWRPLF�QXPEHUV�� LVRPHULVP�LQ�FRRUGLQDWH�
FRPSRXQGV�� +\GURJHQ� ERQGLQJ�� &RQFHSW� RI� K\EULGLVDWLRQ� DQG� UHVRQDQFH�� 9DODQFH� 6KHOO� (OHFWURQ� 5HSXOVLRQ�
WKHRU\� �96(35���'LVFXVVLRQ�RI� VWUXFWXUHV� RI�+�2��1+��� 6L)���0ROHFXODU� RUELWDO� WKHRU\�� /LQHDU� FRPELQDWLRQ�RI�
DWRPLF�RUELWDOV��/&$2��PHWKRG��6WUXFWXUH�RI�VLPSOH�KRPR�QXFOHDU�GLDWRPLF�PROHFXOH�OLNH�+���1���2���)��
$FLGV�	�%DVHV��%DVLFV� RI� DFLGLWLHV� DQG�EDVLFLWLHV�� HOHFWURO\WLF�GLVVRFLDWLRQ�� FRQFHSW�RI� VWUHQJWKV� RI� DFLGV� DQG�
EDVHV��LRQL]DWLRQ�RI�ZDWHU��FRQFHSW�RI�S+�DQG�LWV�VFDOH��%XIIHU�VROXWLRQV��%XIIHU�VROXWLRQ�RI�ZHDN�DFLG�DQG�LWV�
VDOW��FDOFXODWLRQ�RI�S+�RI�EXIIHU�VROXWLRQ��+HQGHUVRQ�HTXDWLRQ��DFLG�EDVH�LQGLFDWRUV�DQG�WKHRU\�RI�LQGLFDWRUV�
&ODVVLILFDWLRQ� RI�2UJDQLF� FRPSRXQGV� ,83$&� QRPHQFODWXUH�� 6WUXFWXUDO� LVRPHULVP�� &LV�WUDQV� LVRPHULVP�� VKDSHV�
DQG�PROHFXODU�RUELWDO� VWUXFWXUHV�RI�FRPSRXQGV�FRQWDLQLQJ�&�1�DQG�2�FRQIRUPDWLRQ�RI� DONDQHV�� VWUXFWXUHV�RI�
GLHQHV�� S\ULGLQH�� S\UUROH�� DURPDWLF� FRPSRXQGV�� GHORFDOLVDWLRQ�� FRQFHSW� RI� DURPDWLFLW\�� VWDELOLW\� RI�
F\FORDONDQHV�� UHVRQDQFH� FRQFHSW�� LQGXFWLYH� DQG� PHVRPHULF� HIIHFWV�� GLUHFWLYH� HIIHFWV�� DFWLYDWLQJ� DQG�
GHDFWLYDWLQJ�JURXSV��K\GURJHQ�ERQGLQJ��RUJDQLF�UHDJHQWV�DQG�UHDFWLRQ�LQWHUPHGLDWHV�
&KHPLVWU\�RI�K\GURFDUERQV�+RXVH�V\QWKHVLV�KDORJHQDWLRQ�RI�DONDQHV��IUHH�UDGLFDO�PHFKDQLVP��FUDFNLQJ�HIIHFW�RI�
VWUXFWXUH� RQ� 3K\VLFDO� SURSHUWLHV� RI� FRPSRXQGV�� DONHQHV� FDWDO\WLF� K\GURJHQDWLRQ�� GHK\GUDWLRQ� RI� DOFRKROV��
GHK\GURJHQDWLRQ�� 6D\W]HII� UXOH�� HOHFWURSKLOLF� DGGLWLRQ� UHDFWLRQV�� SHUR[LGH� HIIHFW�� PHFKDQLVP� RI� DOO\OLF�
VXEVWLWXWLRQ��DFLGLW\�RI���DON\QHV��FRQMXJDWHG�GLHQHV�����DQG�����DGGLWLRQV��IUHH�UDGLFDO�DQG�LRQLF�PHFKDQLVPV�
RI� DGGLWLRQ�SRO\PHULVDWLRQ� UHDFWLRQV��5LQJ�RSHQLQJ� UHDFWLRQV� RI� F\FORSURSDQH� DQG� F\FOREXWDQH�� FKHPLVWU\�RI�
EHQ]HQH�DQG�DON\O�EHQ]HQHV��$URPDWLF�HOHFWURSKLOOLF�VXEVWLWXWLRQ�UHDFWLRQ��)ULHGHO�&UDIWV�UHDFWLRQ�
&KHPLVWU\�RI� IXQFWLRQDO�JURXSV�$ON\O�DQG�DU\O�KDOLGHV��QXFOHRSKLOLF� VXEVWLWXWLRQ�� V\QWKHWLF�XWLOLW\�RI�*ULJQDUG�
UHDJHQWV�DQG�DONDOOLWKLXPV��0HFKDQLVP�RI�*ULQJQDUWLRQ�RI�DOFRKROV��%HQ]\O�DOFRKRO��DFLGLW\�RI�SKHQROV��(SR[\�
FRPSRXQGV�� $QLVROH� QXFOHRSKLOLF� DGGLWLRQ�� %HQ]DOGHK\GH�� DFHWRSKHQH�� EHQ]RSKHQRQH�� DOGRO� FRQGHQVDWLRQ��
DFLGLW\�RI�DFLGV��DON\�DQG�DU\O�DPLQHV�

0$7+(0$7,&6�
/LQHDU�,QGHSHQGHQFH�DQG�GHSHQGHQFH�RI�YHFWRUV��6\VWHPV�RI�OLQHDU�HTXDWLRQV�² FRQVLVWHQF\�DQG�LQFRQVLVWHQF\��
UDQN� RI� D� PDWUL[�� *DXVV� HOLPLQDWLRQ� PHWKRG�� �� (LJHQ� YDOXHV� DQG� (LJHQ� YHFWRUV�� 6XFFHVVLYH� GLIIHUHQWLDWLRQ��
/HLEQLW]
V� WKHRUHP�� /DJUDQJH
V� 7KHRUHP�� &DXFK\� 0HDQ� YDOXH� WKHRUHPV�� 7D\ORU
V� WKHRUHP�� $V\PSWRWHV��
&XUYDWXUH�� 5HGXFWLRQ� )RUPXODH� RI� WULJRQRPHWULF� IXQFWLRQV�� 3URSHUWLHV� RI� GHILQLWH� ,QWHJUDO�� $SSOLFDWLRQV� WR�
OHQJWK��DUHD��YROXPH��VXUIDFH�RI�UHYROXWLRQ��3DUWLDO�GHULYDWLYHV��0HWKRG�RI�/DJUDQJH·V�PXOWLSOLHUV��-DFRELDQV�RI�
FRRUGLQDWHV�WUDQVIRUPDWLRQV��'RXEOH�DQG�7ULSOH�LQWHJUDOV��
0HWKRG�RI� VHSDUDWLRQ�RI� YDULDEOHV�� KRPRJHQHRXV�� OLQHDU� HTXDWLRQV�� H[DFWQHVV� DQG� LQWHJUDWLQJ� IDFWRUV�� OLQHDU�
HTXDWLRQV�RI�KLJKHU�RUGHU�ZLWK�FRQVWDQW�FRHIILFLHQWV��2SHUDWRU�PHWKRG�WR�ILQG�SDUWLFXODU�LQWHJUDO��6FDODU�DQG�
YHFWRU� ILHOGV��'LUHFWLRQDO�'HULYDWLYH��*UDGLHQW� RI� VFDODU� ILHOG�� GLYHUJHQFH�DQG� FXUO� RI� D� YHFWRU� ILHOG��*UHHQ
V�
WKHRUHP��'LYHUJHQFH�WKHRUHP�DQG�6WRNH
V�WKHRUHP��
3UREDELOLW\�� 'HILQLWLRQ� RI� 6DPSOH� 6SDFH�� (YHQW�� (YHQW� 6SDFH�� &RQGLWLRQDO� 3UREDELOLW\�� $GGLWLYH� DQG�
0XOWLSOLFDWLYH�ODZ�RI�3UREDELOLW\��%D\H·V�/DZ�WKHRUHP��$SSOLFDWLRQ�EDVHG�RQ�WKHVH�UHVXOWV��
%,2/2*<�
+LVWRU\� RI� HDUWK�� WKHRULHV� RI� RULJLQ� RI� OLIH� QDWXUH� RI� WKH� HDUOLHVW� RUJDQLVP�� %DVLF� UXOHV� RI� FODVVLILFDWLRQ� DQG
QRPHQFODWXUH�� &ODVVLILFDWLRQ�WZR� NLQJGRP�� ILYH� NLQJGRP� ² EULHI� LQWURGXFWLRQ� WR� NLQJGV�� WKUHH� GRPDLQ�
LQWURGXFWLRQ� DQG� VWUXFWXUH� RI� YLULRGV�� SULRQV� DQG� YLUXV� �+,9�� 709�� %DFWHULRSKDJH��� 3URNDU\RWH� �%DFWHULD�FHOO�
VWUXFWXUH�� QXWULWLRQ�� UHSURGXFWLRQ��� 3URWLVWD� )XQJL�� 3ODQWDH� DQG� $QLPDOLD�� 6WUXFWXUH� DQG� UHSURGXFWLRQ� RI�
EDFWHULD�DQG�WKHLU�HFRQRPLF�LPSRUWDQFH
&KHPLFDOV� RI� OLIH�� 'HILQLWLRQ�� 3URSHUWLHV�� 7\SHV�� 0HFKDQLVP� RI� DFWLRQ�� IDFWRUV� DIIHFWLQJ� NLQHWLFV� DQG� WKHLU�
LQGXVWULDO� DSSOLFDWLRQV�� �%LRPROHFXOHV�� %LRPROHFXOHV�FDUERK\GUDWHV�� SURWHLQV�� IDWV� DQG� OLSLGV�� QXFOHLF� DFLGV�
�'1$�DQG�51$��DQG�LGHQWLILFDWLRQ�RI�ELRPROHFXOHV�LQ�WLVVXHV��
&HOO�� 7KH� FHOO� FRQFHSW�� VWUXFWXUH� RI� SURNDU\RWLF� DQG� HXNDU\RWLF� FHOOV�� SODQW� FHOOV� DQG� DQLPDO� FHOOV�� FHOO�
PHPEUDQFHV��FHOO�RUJDQHOOHV DQG�WKHLU�IXQFWLRQ��6WUXFWXUH�DQG�XVH�RI�FRPSRXQG�PLFURVFRSH�
+LVWRORJ\��0DULWLPHV��DSLFDO��LQWHUFDODU\��ODWHUDO��DQG�WKHLU�IXQFWLRQ��VLPSOH�WLVVXH��SDUHQFK\PD��FROOHQFK\PDV��
VFOHUHQFK\PD��� &RPSOH[� WLVVXH� �[\OHP� DQG� SKORHP��� 7LVVXH� V\VWHPV� �HSLGHUPDO�� JURXQG�� YDVFXODU��� SULPDU\�
ERG\� DQG� JURZWK� �URRW�� VWHP�� OHDI��� 6HFRQGDU\� JURZWK�� $QLPDO� (SLWKHOLDO� WLVVXH�� FRQQHFWLYH� WLVVXH�� PXVFOH�
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WLVVXH� DQG� QHUYRXV� WLVVXH� DQG� WKHLU� IXQFWLRQ� LQ� ERG\��
1XWULWLRQ�� $XWRWURSKLF� �3KRWRV\QWKHVLV�� 3LJPHQW� V\VWHPV�� &KORURSODVW�� OLJKW� DEVRUSWLRQ� E\� FKORURSK\OO� DQG�
WUDQVIHU�RI�HQHUJ\��WZR�SLJPHQW�V\VWHPV��SKRWRV\QWKHWLF�XQLW��SKRVSKRU\ODWLRQ�DQG�HOHFWURQ�WUDQVSRUW�V\VWHP��
&DOYLQ�%HQVRQ� &\FOH� �&���� +DWFK� 6ODFN� 3DWKZD\� �&���� &UDVVXODFDQ� $FLG� 0HWDEROLVP� �&$0��� IDFWRUV� DIIHFWLQJ�
SKRWRV\QWKHVLV��0LQHUDO�1XWULWLRQ�LQ�SODQWV��+HWHURWURSKLF�� )RUPV�RI�KHWHURWURSKLF�QXWULWLRQ��HOHPHQWDU\�FDQDO�
LQ�KXPDQV��QHUYRXV�DQG�KRUPRQDO�FRQWURO�RI�GLJHVWLYH�V\VWHPV��IDWH�RI�DEVRUEHG�IRRG�PDWHULDOV��1XWULWLRQ� LQ�
KXPDQV��5HIHUHQFH�YDOXHV��(QHUJ\�8WLOL]DWLRQ���5HVSLUDWLRQ��� 6WUXFWXUH�RI�PLWRFKRQGULD��FHOOXODU�UHVSLUDWLRQ��
UHODWLRQVKLS� RI� FDUERK\GUDWH�PHWDEROLVP� WR� RWKHU� FRPSRXQGV��*O\FRO\VLV�� IHUPHQWDWLRQ�� IRUPDWLRQ� RI� DFHW\O�
FR�$��.UHE�F\FOH��(OHFWURQ�7UDQVSRUW�6\VWHP�DQG�2[LGDWLYH�3KRVSKRU\ODWLRQ��$73��IDFWRUV�DIIHFWLQJ�UHVSLUDWLRQ��
7UDQVSRUW��3ODQW�ZDWHU�UHODWLRQVKLSV��SURSHUWLHV�RI�ZDWHU��GLIIXVLRQ��RVPRVLV��LPELELWLRQ��PRYHPHQW�RI�ZDWHU�LQ�
IORZHULQJ� SODQWV�� XSWDNH� RI� ZDWHU� E\� URRWV�� WKH� DVFHQW� RI� ZDWHU� LQ� [\OHP�� DSRSODVW� V\PSODVW� WKHRU\��
7UDQVSLUDWLRQ� VWUXFWXUH� RI� OHDI� DQG� VWRPDWD� LQ� SODQWV� RSHQLQJ� DQG� FORVLQJ� PHFKDQLVP� RI� VWRPDWD� IDFWRUV�
DIIHFWLQJ� WUDQVSLUDWLRQ�� VLJQLILFDQFH� RI� WUDQVSLUDWLRQ� *HQHUDO� FKDUDFWHULVWLFV� RI� EORRG� YDVFXODU� V\VWHP��
GHYHORSPHQW� RI� EORRG� V\VWHPV� LQ� DQLPDOV�� &RPSRVLWLRQ� RI� EORRG�� FLUFXODWLRQ� LQ� EORRG� YHVVHOV�� IRUPDWLRQ� RI�
WLVVXH�IOXLGV��WKH�KHDUW��IXQFWLRQV�RI�PDPPDOLDQ�EORRG��WKH�LPPXQH�V\VWHP��
)RRG� &HUHDOV�ZKHDW�� ULFH�� PD]H��� %HYHUDJHV� �WHD�� FRIIHH�� FRFRD��� VXJDUFDQH�� PHGLFLQDO� SODQWV� �7D[XV��
&DWKDUDQWKXV��6DOL[��$]DGLUDFKWD� DQG�UXEEHU��+HYHD���$SLFXOWXUH��6HULFXOWXUH��9HUPLFXOWXUH�DQG�/HDWKHU��

������6\OODEXV�IRU�&(7�IRU�0�7HFK���(QJLQHHULQJ�3K\VLFV��&(7�&RGH�����
���3K\VLFV�² �������0DWKHPDWLFV�² ����

3+<6,&6
,QWHUIHUHQFH�� <RXQJ·V� GRXEOH� VOLW� H[SHULPHQW�� )UHVQHO·V� ELSULVP�� 7KLQ� ILOPV�� 1HZWRQ·V� ULQJV�� 0LFKHOVRQ·V�
LQWHUIHURPHWHU��)DEU\�3HURW�LQWHUIHURPHWHU��

'LIIUDFWLRQ�� )UHVQHO� 'LIIUDFWLRQ�� =RQH� SODWH�� FLUFXODU� DSHUWXUH�� RSDTXH� FLUFXODU� GLVF�� QDUURZ� VOLW�� )UDXQKRIHU�
GLIIUDFWLRQ�� 6LQJOH� VOLW�� GRXEOH� VOLW�� GLIIUDFWLRQ� JUDWLQJ�� UHVROYLQJ� SRZHU� DQG� GLVSHUVLYH� SRZHU�
3RODUL]DWLRQ��7\SHV�RI�SRODUL]DWLRQ��%UHZVWHUV� ODZ��0DOX·V�/DZ��1LFRO�SULVP��GRXEOH�UHIUDFWLRQ��TXDUWHU�ZDYH�
DQG�KDOI�ZDYH�SODWHV��RSWLFDO�DFWLYLW\��VSHFLILF�URWDWLRQ��
/DVHUV��,QWURGXFWLRQ��FRKHUHQFH��SRSXODWLRQ�LQYHUVLRQ��EDVLF�SULQFLSOH�DQG�RSHUDWLRQ�RI�D�ODVHU��(LQVWHLQ�$�DQG�
%� FRHIILFLHQWV�� W\SH� RI� ODVHUV�� +H�1H� ODVHU�� 5XE\� ODVHU�� VHPLFRQGXFWRU� ODVHU�� KRORJUDSK\�WKHRU\� DQG�
DSSOLFDWLRQV� )LEUH�2SWLFV�� 7\SHV�RI� RSWLFDO� ILEUHV� DQG� WKHLU� FKDUDFWHULVWLFV�� �$WWHQXDWLRQ� DQG�GLVSHUVLRQ� VWHS�
LQGH[� DQG� JUDGHG� LQGH[� ILEUHV�� SULQFLSOH� RI� ILEUH� RSWLF� FRPPXQLFDWLRQ�WRWDO� LQWHUQDO� UHIOHFWLRQ�� QXPHULFDO�
DSHUWXUH�� ILEUH� RSWLFDO� FRPPXQLFDWLRQ� QHWZRUN� �TXDOLWDWLYH��LWV� DGYDQWDJHV�
7KHRU\� RI� 5HODWLYLW\�� *DOHQOLDQ� WUDQVIRUPDWLRQV�� WKH� SRVWXODWHV� RI� WKH� VSHFLDO� WKHRU\� RI� UHODWLYLW\�� /RUHQW]�
WUDQVIRUPDWLRQV�� WLPH� GLODWLRQ�� OHQJWK� FRQWUDFWLRQ�� YHORFLW\� DGGLWLRQ�� PDVV� HQHUJ\� HTXLYDOHQFH�
7KHUPRG\QDPLFV��7KH�ILUVW�ODZ�DQG�RWKHU�EDVLF�FRQFHSWV��GLPHQVLRQV��XQLWV��ZRUN��KHDW��HQHUJ\��WKH�ILUVW�ODZ�
RI�WKHUPRG\QDPLFV��HQWKDOS\��HTXLOLEULXP��SKDVH�UXOH��KHDW�FDSDFLW\��397�EHKDYLRU�RI�SXUH�VXEVWDQFHV��LGHDO�
JDV��UHDO�JDV��KHDW�HIIHFWV�
7KH� VHFRQG� ODZ� DQG� (QWURS\�� VWDWHPHQWV�� KHDW� HQJLQHV�� .HOYLQ�3ODQFN� DQG� &ODXVLRXV� VWDWHPHQWV� DQG� WKHLU�
HTXDOLW\��UHYHUVLEOH�DQG�LUUHYHUVLEOH�SURFHVVHV��&DUQRW�F\FOH��WKHUPRG\QDPLF�WHPSHUDWXUH�VFDOH��HQWURS\�HQW�
URS\�FDOFXODWLRQV��7�6�GLDJUDPV��SURSHUWLHV�RI�SXUH�VXEVWDQFHV��XVH�RI�VWHDP�WDEOHV�DQG�0ROOLHU GLDJUDP�
5HIULJHUDWLRQ� DQG� OLTXHIDFWLRQ�� WKH� &DUQRW� UHIULJHUDWRU�� WKH� YDSRU²FRPSUHVVLRQ� F\FOH�� FRPSDULVRQ� RI�
UHIULJHUDWLRQ�F\FOHV��OLTXHIDFWLRQ�SURFHVVHV��KHDW�SXPS��5DQNLQH�SRZHU�F\FOH��
4XDQWXP�0HFKDQLFV��:DYH�SDUWLFOH�GXDOLW\��GH%URJOLH�ZDYHV��HYLGHQFHV�IRU�WKH�ZDYH�QDWXUH�RI�PDWWHU� ² WKH�
H[SHULPHQW�RI�'DYLVVRQ�DQG�*HUPHU��HOHFWURQ�GLIIUDFWLRQ��SK\VLFDO�LQWHUSUHWDWLRQ�RI�WKH�ZDYH�IXQFWLRQ�DQG�LWV�
SURSHUWLHV�� WKH� ZDYH� SDFNHW�� WKH� XQFHUWDLQW\� SULQFLSOH�
7KH�6FKURGLQJHU�ZDYH�HTXDWLRQ����² GLPHQVLRQDO���(LJHQ�YDOXHV�DQG�(LJHQ�IXQFWLRQV��H[SHFWDWLRQ�YDOXHV��VLPSOH�
(LJHQ� YDOXH�SUREOHPV� ² VROXWLRQV� RI� WKH� 6FKURGLQJHU·V� HTXDWLRQV� IRU� WKH� IUHH�SDUWLFOH�� WKH� LQILQLWH�ZHOO�� WKH�
ILQLWH�ZHOO��WXQQHOLQJ�HIIHFW��VLPSOH�KDUPRQLF�RVFLOODWRU��TXDOLWDWLYH���]HUR�SRLQW�HQHUJ\��4XDQWXP�6WDWLVWLFV��
7KH�VWDWLVWLFDO�GLVWULEXWLRQV��0D[ZHOO�%ROW]PDQQ��%RVH�(LQVWHLQ�DQG�)HUPL�'LUDF�VWDWLVWLFV��WKHLU�FRPSDULVRQV��
)HUPLRQV�DQG�%RVRQV��$SSOLFDWLRQV��0ROHFXODU�VSHHG�DQG�HQHUJLHV�LQ�DQ�LGHDO�JDV��7KH�%ODFN�ERG\�VSHFWUXP�DQG�
IDLOXUH�RI�FODVVLFDO�VWDWLVWLFV�WR�JLYH�WKH�FRUUHFW�H[SODQDWLRQ�� WKH�DSSOLFDWLRQ�RI�%RVH�(LQVWHLQ�VWDWLVWLFV�WR�WKH�
%ODFN�ERG\�UDGLDWLRQ�VSHFWUXP��)HUPL�'LUDF�GLVWULEXWLRQ�WR�IUHH�HOHFWURQ�WKHRU\��HOHFWURQ�VSHFLILF�KHDWV��)HUPL�
HQHUJ\�DQG�DYHUDJH�HQHUJ\��LWV�VLJQLILFDQFH��
%DQG�WKHRU\�RI�VROLGV��2ULJLQ�RI�HQHUJ\�EDQGV� LQ�VROLGV��.URQLJ�3HQQ\�PRGHO��%ULOORXLQ�]RQHV��HIIHFWLYH�PDVV��
0HWDOV��VHPLFRQGXFWRUV�DQG�LQVXODWRUV�DQG�WKHLU�HQHUJ\�EDQG�VWUXFWXUH��([WULQVLF�DQG�LQWULQVLF�VHPLFRQGXFWRUV��
S�Q� MXQFWLRQ�GLRGHV� LWV� FKDUDFWHULVWLFV�� WXQQHO�GLRGH�� ]HQHU�GLRGH��SKRWRGLRGH�� /('��SKRWRYROWDLF� FHOO��+DOO�
HIIHFW� LQ� VHPLFRQGXFWRUV�� WUDQVLVWRU� FKDUDFWHULVWLFV� �FRPPRQ� EDVH�� FRPPRQ� HPLWWHU�� FRPPRQ� FROOHFWRU���
'LJLWDO� WHFKQLTXHV�DQG�WKHLU�DSSOLFDWLRQV��UHJLVWHUV��FRXQWHUV��FRPSDUDWRUV�DQG�VLPLODU�FLUFXLWV��$�'�DQG�'�$�
FRQYHUWHUV�
6XSHUFRQGXFWLYLW\�� =)&� DQG� )&�� 0HLVVQHU� HIIHFW�� 7\SH� ,� DQG� ,,� VXSHUFRQGXFWRUV�� WKH� -RVHSKVRQ� HIIHFW�� IOX[�
TXDQWL]DWLRQ��&RRSHU�SDLUV��%&6�WKHRU\��SURSHUWLHV�DQG�DSSOLFDWLRQV�RI�VXSHUFRQGXFWRUV��
;�UD\V�� SURGXFWLRQ� DQG� SURSHUWLHV�� FU\VWDOOLQH� DQG� DPRUSKRXV� VROLGV�� %UDJJ·V� ODZ�� DSSOLFDWLRQV�
(OHFWULFLW\�DQG�PDJQHWLVP��(OHFWULF�ILHOGV��*DXVV
�/DZ��LWV�LQWHJUDO�DQG�GLIIHUHQWLDO�IRUP��DSSOLFDWLRQV��/RUHQW]�


