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��WK�1DWLRQDO�FRQIHUHQFH�RI�WKH�,WDOLDQ�6RFLHW\�IRU�$JURQRP\

3DJH����

$JURHFRORJLFDO�DSSURDFKHV�LQ�0HGLWHUUDQHDQ�FURSSLQJ
V\VWHPV��H[SHULPHQWDO�HYLGHQFH�IURP�D�UHDO�RQ�IDUP
FRPSDULVRQ
$XWKRUV�
0LFKHOH�'HQRUD��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI
%DVLOLFDWD��,WDO\
$QGL�0HKPHWL��0HGLWHUUDQHDQ�$JURQRPLF�,QVWLWXWH�RI�%DUL��,WDO\
'RQDWR�&DVLHOOR��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI
%DVLOLFDWD��,WDO\
3LHUOXJL�&DVLHUR��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI
%DVLOLFDWD��,WDO\
'RPHQLFR�0DULR�0HORQH��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV�
8QLYHUVLW\�RI�%DVLOLFDWD��,WDO\
0LFKHOH�3HUQLROD��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI
%DVLOLFDWD��,WDO\

$EVWUDFW�,'�����
6HVVLRQ�����$JURQRPLF�VWUDWHJLHV�DQG�HQYLURQPHQW

3UHVHQWDWLRQ��2UDO

0HGLWHUUDQHDQ�FURSSLQJ�V\VWHPV�DUH�LQFUHDVLQJO\�DIIHFWHG�E\�PXOWLGLPHQVLRQDO�SUHVVXUHV�
LQFOXGLQJ �FOLPDWH �LQVWDELOLW\� �VRLO �IHUWLOLW\ �GHJUDGDWLRQ� �DQG �PDUNHW �YRODWLOLW\� �7KHVH
FKDOOHQJHV �FDOO �IRU �D �V\VWHPLF �UHFRQILJXUDWLRQ �RI �SURGXFWLRQ �PRGHOV� �,Q �WKLV �FRQWH[W�
DJURHFRORJ\� �FRQFHLYHG�DV �DQ�LQWHJUDWHG� �V\VWHPLF� �DQG�SODFH�EDVHG�SDUDGLJP��RIIHUV �D
YLDEOH �SDWKZD\ �WR �LPSURYH �UHVRXUFH �XVH �HIILFLHQF\� �DJURHFRV\VWHP �UHVLOLHQFH� �DQG
VRFLRHFRQRPLF�VXVWDLQDELOLW\��7KLV�FRQWULEXWLRQ�SUHVHQWV�WKH�UHVXOWV�RI�D�WZR�\HDU�ILHOG�WULDO
�����y������FRQGXFWHG�LQ�%DVLOLFDWD��6RXWKHUQ�,WDO\���FRPSDULQJ�D�VLPSOLILHG�FRQYHQWLRQDO
V\VWHP�ZLWK�D�DJURHFRORJLFDO�V\VWHP�VSHFLILFDOO\�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�VHYHQ�VHOHFWHG
SULQFLSOHV �RI �DJURHFRORJ\� �7KH �H[SHULPHQWDO �GHVLJQ� �LPSOHPHQWHG �XQGHU �UHDO �RQ�IDUP
FRQGLWLRQV� �ZDV �VWUXFWXUHG �DURXQG �IRXU �VWUDWHJLF �FRPSRQHQWV� ��L� �FURS �GLYHUVLILFDWLRQ�
WKURXJK�WKUHH�\HDU�URWDWLRQV�LQFOXGLQJ�FHUHDOV��7ULWLFXP�GXUXP�y�GXUXP�ZKHDW���OHJXPHV
�9LFLD�VDWLYD �y �FRPPRQ�YHWFK� �/HQV�FXOLQDULV �y �OHQWLO� �&LFHU�DULHWLQXP �y �FKLFNSHD�� �DQG
RLOVHHGV��%UDVVLFD�QDSXV�y�FDQROD���FRPELQHG�ZLWK�LQWHUFURSSLQJ�SUDFWLFHV�DQG�PXOWL�FXOWLYDU
VWUDWHJLHV �WR �HQKDQFH �WHPSRUDO� �VSDWLDO� �DQG �JHQHWLF �GLYHUVLW\� ��LL� �LQSXW �RSWLPL]DWLRQ�
WKURXJK�VLWH�VSHFLILF�QLWURJHQ�DQG�SKRVSKRUXV�IHUWLOL]DWLRQ�EDVHG�RQ�957��9DULDEOH�5DWH
7HFKQRORJ\�� ��LLL� �LQWHJUDWLRQ �RI �PLFURELDO �ELRWHFKQRORJLHV� �YLD �IROLDU �DSSOLFDWLRQ �RI
0HWK\OREDFWHULXP�V\PELRWLFXP�6%��� ��LY��IXQFWLRQDO�FRPSDULVRQ�EHWZHHQ�VLPSOLILHG�DQG
FRPSOH[�DJURQRPLF�VWUDWHJLHV��7KH�DJURHFRORJLFDO�V\VWHP�DFKLHYHG�JUDLQ�\LHOGV�DQG�SURWHLQ
FRQWHQW�FRPSDUDEOH�WR�RU�KLJKHU�WKDQ�WKRVH�RI�WKH�FRQYHQWLRQDO�V\VWHP��ZKLOH�VLJQLILFDQWO\
LPSURYLQJ�LQSXW�HIILFLHQF\��957�EDVHG�IHUWLOL]DWLRQ�OHG�WR�DQ�DYHUDJH�UHGXFWLRQ�RI�QLWURJHQ
DQG�SKRVSKRUXV�LQSXWV�E\�y����DQG�y�����UHVSHFWLYHO\��ZLWKRXW�FRPSURPLVLQJ�\LHOG�RU
TXDOLW\��,Q�XQIHUWLOL]HG�SORWV��WKH�DSSOLFDWLRQ�RI�0��V\PELRWLFXP�UHVXOWHG�LQ�DQ�DYHUDJH�\LHOG
LQFUHDVH�RI�����FRPSDUHG�WR�WKH�FRQWURO��ZLWK�JUDLQ�SURWHLQ�FRQWHQW�UHDFKLQJ�XS�WR������
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DQG�WRWDO�QLWURJHQ�DFFXPXODWLRQ�FRPSDUDEOH�WR�WKDW�RI�FRQYHQWLRQDOO\�IHUWLOL]HG�SORWV��7KHVH
ILQGLQJV �KLJKOLJKW �WKH �FRQWULEXWLRQ �RI �IROLDU �ELRORJLFDO �QLWURJHQ �IL[DWLRQ �LQ �ORZ�LQSXW
V\VWHPV,Q �DGGLWLRQ� �XQGHU �QR�LQSXW �PDQDJHPHQW� �WKH �GXUXP�ZKHDWyYHWFK�LQWHUFURSSLQJ
V\VWHP �H[KLELWHG �FOHDU �DJURQRPLF �DGYDQWDJHV� �LQFOXGLQJ �DQ �DYHUDJH �LQFUHDVH �RI ��
SHUFHQWDJH�SRLQWV�LQ�JUDLQ�SURWHLQ�FRQWHQW��HQKDQFHG�QLWURJHQ�XSWDNH��DQG�/DQG�(TXLYDOHQW
5DWLR��/(5��YDOXHV�FRQVLVWHQWO\�DERYH����LQGLFDWLQJ�LPSURYHG�ODQG�XVH�HIILFLHQF\��7KH�HQWLUH
SURWRFRO�ZDV�FR�GHVLJQHG�ZLWK�IDUPHUV�DQG�ORFDO�VWDNHKROGHUV�ZLWKLQ�WKH�/LYLQJ�/DEV�RI�WKH
$JUL(FR0HG�DQG�7(&+�<28�SURMHFWV� �HQVXULQJ�WHUULWRULDO �DGDSWDWLRQ� �UHSOLFDELOLW\� �DQG
VFDODELOLW\��7KH�LQWHJUDWLRQ�RI�FURS�GLYHUVLILFDWLRQ��VLWH�VSHFLILF�LQSXW�PDQDJHPHQW��PLFURELDO
ELRVWLPXODQWV��DQG�SDUWLFLSDWRU\�FR�GHVLJQ�FRQVWLWXWHV�D�UREXVW�DQG�WUDQVIHUDEOH�PRGHO�IRU
WKH�DJURHFRORJLFDO�WUDQVLWLRQ�RI�0HGLWHUUDQHDQ�FHUHDO�V\VWHPV�


