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,PPXQRPRGXODWRUV

�D]DOD�1RRU����U���DGUXGGHHQ����U���KXZDQHQGUD�6LQJK��

�U��9DLVKDOL����U���UYLQG�.XPDU����U���OLPXGGLQ�6DLIL�����QDQG�

0DXU�D����U��-LWHQGUD��XSWD����U��5HHQD��XSWD�

�EVWUDFW

7R�PDLQWDLQ�WKH�LPPXQLW��LQ�WKH�FXUUHQW�VFHQDULR�LV�D�YDVW�FKDOOHQJH�

IRU�WKH�KXPDQV��EHFDXVH�RI�EXV��OLIH�VW�OH�DV�ZHOO�DV�SROOXWLRQ�GD��E��

GD��VSRLOLQJ�WKH�HQYLURQPHQWDO�FRQGLWLRQV�WKRVH�DUH�VXLWDEOH�IRU�WKH�

DOO�OLYLQJ�EHLQJV��KHQFH�LQ�WKH�FRQWH[W�WR�GLVHDVH�IUHH�KHDOWK��D�ORQJ�OLIH�

VWURQJ� LPPXQLW��LV�YHU��QHHGIXO�WR�DOO�DJH�JURXS�RI �SHUVRQV��7KXV��

D�SDUW�RI �DFWLYH� LPPXQLW���RXU� LPPXQH�V�VWHP�FDQ�EH�ERRVW�XS�E��

SDVVLYHO��WRR��E��WKH�KXPDQV��%H�RQG�WKHVH�WZR�W�SHV�RI �LPPXQLW��

VHYHUDO�RWKHU�IDFWRUV�DUH�DOVR�XVHG�WR�GHYHORSHG�WKH�VWURQJ�LPPXQLW��

VXFK�DV�H[HUFLVH��DQG�XVH�RI� LPPXQRPRGXODWRUV��ZKHWKHU� WKH��FDQ�

EH� REWDLQHG� IURP� V�QWKHWLF� RU� QDWXUDO� VRXUFHV�� 7KHUH� DUH� FHUWDLQ�

IDFWRUV�DUH�UHVSRQVLEOH�IRU�SRRU�LPPXQLW��VXFK�DV�IRRG��ZDWHU��VWUHVV��

HQYLURQPHQW��HWF��6R��DIWHU�WDNLQJ�SURSHU�IRRG�VWLOO�PDQ��SHRSOH�QHHG�
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QXWULHQWV�WR�PRGXODWH�WKHLU�LPPXQH�V�VWHP�IRU�FRPEDWLQJ�WKH�VHYHUDO�

GLVHDVHV��OLNH�FDQFHU��YDULRXV�YLUDO�DQG�EDFWHULDO�LQIHFWLRQV��6RPH�RI�

WKH�KHUEDO� LPPXQRPRGXODWRUV�DUH�� WXUPHULF�� SHHSOL�� VLWDSKDO�� DORH��

JDUOLF�� NLZL� IUXLWV�� VR�DEHDQ�� JUHHQ� WHD�� �VKZDJDQGKD� HWF�� VRPH�

QXWUDFHXWLFDO�LV�DOVR�D�JRRG�RSWLRQ�IRU�LPSURYLQJ�WKH�LPPXQLW��VXFK�

DV�GLHWDU��ILEHUV��SURELRWLFV��DQWLR[LGDQW�YLWDPLQV��VSLFHV��IODYRQRLGV��

)XUWKHU� LI �ZH� WDON� LQ�WKH�VHQVH�RI�FOLQLFDO� WKHQ�LPPXQRPRGXODWRUV�

PD�� EH� FODVVLILHG� DV� ,PPXQRDGMXYDQWV�� ,PPXQRVWLPXODQWV��

,PPXQRVXSSUHVVDQWV�� 7KXV�� WKHUH� DUH� VHYHUDO� ELRDFWLYH� PROHFXOHV�

WKRVH� DUH� FDSDEOH� WR� VKRZ� WKH� DFWLYLW�� WR� VWUHQJWKHQ� WKH� LPPXQH�

V�VWHP�VXFK�DQWKRF�DQLQV��6DSRQLQV�VXFK�DV�JLQVHQRVLGHV��SDQD[GLRO��

SDQD[WULROH�� &RXPDULQ�� FDUED]ROH� DONDORLGV�� JO�FRVLGHV� DQG� PDQ��

PRUH�

.H�ZRUGV�� ,PPXQRPRGXODWRUV�� ,PPXQRDGMXYDQWV�� �QWKRF�DQLQV��

6DSRQLQV���LQVHQRVLGHV�

��� �HQHUDO� ,QWURGXFWLRQ� DERXW� ,PPXQLW�� DQG� ,PPXQH�
6�VWHP

7KLV�LV�YHU��FOHDU�WKDW�WKHUH�LV�D�VWURQJ�UHODWLRQVKLS�EHWZHHQ�KXPDQ�

EHLQJV�DQG�DQLPDOV��1RZ�DV�ZH�DUH�OLYLQJ�LQ�WKH�FXUUHQW�HUD�LW�VKRZV�D�

YDVW�FKDQJH�IURP�DQFLHQW�WLPH�HVSHFLDOO��FRQFHUQHG�ZLWK�WKH�FKDQJH�

LQ�HQYLURQPHQW�WKDW�OHDGV�LQ�HQKDQFHPHQW�RI� WKH�YDULRXV�GLVRUGHUV�

DQG� LQFUHDVH� LQ� WKH� SUHH[LVWHG� GLVHDVHV� WRR�� LQ� DOO� RYHU� WKH�ZRUOG��

&RQWLQXRXVO��FKDQJHV�KDYH�EHHQ�UHFRUGHG�LQ�WKH�KXPDQ�JHQHWLFV�GXH�

WR�VHYHUDO�IDFWRUV�VXFK�SROOXWLRQ��PRGHUQ�OLIH�VW�OH��PXWDWLRQ�RFFXUUHG�

LQ� WKH� YLUXVHV� DQG� EDFWHULD�� HWF�� XWLOL]DWLRQ� RI � FKHPLFDOV� LV� � YHU��

IUHTXHQW�LQ�WKH�DJULFXOWXUH�SUDFWLFHV��GXH�WR�ZKLFK�SHVWLFLGH�UHVLGXH�

LV�IRXQG�EH�RQG�WKH�SUHVFULEHG�OLPLWV�LQ�WKH�FURSV�DQG�YHJHWDEOHV���LW�

OHDGV��WR[LFLW��WR�WKH�KXPDQV�DV�ZHOO��V�DQLPDO�KHDOWK��+HQFH�WR�ILJKW�

DJDLQVW�DOO�SDWKRJHQV�DQG�GLVHDVHV�LPPXQLW��SOD�V�D�YHU��LPSRUWDQW�

UROH��,PPXQLW��LV�IRXQG�QDWXUDO�LQ�WKH�ERG��EXW�LQ�VHYHUDO�FDVHV��LW�FDQ�

DOVR�EH� LQFUHDVHG�E�� LQWURGXFLQJ�LPPXQRPRGXODWRUV�IURP�RXWVLGH��

LQ� WKH� IRUP� RI � QXWUDFHXWLFDOV�� YLWDPLQV�� PLQHUDOV�� DQG� VRPHWLPHV�

LPPXQL]DWLRQ���E���RJD�DQG�H[HUFLVH�


