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2YHU� WKH� SDVW� GHFDGH�� FOLQLFDO� JXLGHOLQHV� EHFDPH� D� IDPLOLDU� SDUW� RI� FOLQLFDO�

SUDFWLFH��7KH�&XEDQ�*XLGHOLQHV�IRU�'LDJQRVLV�DQG�7UHDWPHQW�LQ�6XUJHU\�ZHUH�

LQWURGXFHG� ��� \HDUV� DJR� DV� WKH� ULJKW� WRRO� WR� LPSURYH� WKH� TXDOLW\� RI�PHGLFDO�

FDUH�� 'XULQJ� WKHVH� \HDUV� VKRUWFRPLQJV� VXFK� DV� ORZ� DYDLODELOLW\�� SRRU�

LQWHJUDWLRQ� WR�SUDFWLFH��DQG�REVROHWHQHVV�KDYH�DULVHQ�� OHDGLQJ� WR� UDUH�XVH� LQ�

GDLO\� SUDFWLFH�� WKHUHIRUH� ZH� DWWHPSWHG� WR� GHYHORS� D� QHZ� IUDPHZRUN� ZKHUH�

JXLGHOLQHV�EHFRPH�PRUH�XVDEOH�LQ�GDLO\�SUDFWLFH�

:H�H[SRVH�GLIILFXOWLHV� LQ� WKH�FXUUHQW�RUJDQLVDWLRQ�UHODWHG� WR� ODFN�RI�VWDQGDUG�

VWUXFWXUH� LQ� WKH� &XEDQ� JXLGHOLQH�� :H� SUHVHQW� D� VWUXFWXUH� WR� QRUPDOLVH� WKH�

FRQWHQWV�RI�WKH�JXLGHOLQH��DOORZLQJ�WKH�LQWURGXFWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ\��

:H�GHYHORS�D�V\VWHP� WR�KDQGOH� WKH� LQIRUPDWLRQ�RI� WKH�JXLGHOLQHV� UHO\LQJ�RQ�

WKH� QHZ� IRUPDO� VWUXFWXUH� RI� WKH� JXLGHOLQH�� 7KH� V\VWHP�&,5*(1� �VWDQGV� IRU�

JHQHUDO�VXUJHU\� LQ�6SDQLVK��SURYLGHV�D�ZHE�EDVHG� LQWHUIDFH�ZLWK� IHDWXUHV� WR�

DOORZ�TXLFN�EURZVLQJ�WKURXJK�WKH�FRQWHQWV��LQFOXGLQJ�WHFKQLFDO�UHIHUHQFHV�DQG�

RQ�OLQH� ELEOLRJUDSKLF� VXSSRUW�� 7KH� V\VWHP� LV� FRPSOHPHQWHG�ZLWK� D� UHSRUWLQJ�

WRRO� WR� LQWHJUDWH�WKH�JXLGHOLQH�V\VWHP�DW�GDLO\�SUDFWLFH��,W�SURGXFHV�FRPSOLDQW�

VXUJLFDO�UHSRUWV�DQG�DOORZV�FRQVWDQW�LQWHUDFWLRQ�ZLWK�WKH�JXLGHOLQH�

&,5*(1�SURYLGHV� D� QHZ�HQYLURQPHQW�ZKHUH� WKH� VXUJLFDO� JXLGHOLQHV� FDQ�EH�

XVHG�DV�FRQWLQXLQJ�HGXFDWLRQ�WRRO�LQWHJUDWHG�WR�SUDFWLFH�

.H\ZRUGV��

&OLQLFDO�JXLGHOLQHV��6XUJHU\��5HSRUWLQJ�V\VWHP�



&,5*(1�� 6LVWHPD� $XWRPDWL]DGR� SDUD� ODV� 1RUPDV� 4XLU~UJLFDV� GH�

'LDJQyVWLFR�\�7UDWDPLHQWR�

*DOD�%/
��0RRUPDQ�3:

�


6HUYLFLR�GH�&LUXJtD�*HQHUDO� ��+RVSLWDO�&�4��+HUPDQRV�$PHLMHLUDV��+DEDQD��

&XED�



'HSDUWDPHQWR�GH�,QIRUPiWLFD�0pGLFD��8QLYHUVLGDG�(UDVPXV�GH�5RWWHUGDP��

+RODQGD�

5HVXPHQ

+DFH� PiV� GH� ��� DxRV� IXHURQ� LQWURGXFLGDV� ODV� 1RUPDV� &XEDQDV� SDUD� HO�

'LDJQyVWLFR� \� 7UDWDPLHQWR� HQ� &LUXJtD� FRPR� LQVWUXPHQWR� SDUD� PHMRUDU� OD�

FDOLGDG� GH� OD� DWHQFLyQ� PpGLFD�� &RQ� HO� WUDQVFXUVR� GH� ORV� DxRV� DOJXQDV�

GLILFXOWDGHV� VH� KDQ� SUHVHQWDGR� \� KDQ� SURYRFDGR� VX� XVR� LQIUHFXHQWH� HQ� OD�

SUiFWLFD� TXLU~UJLFD� GLDULD�� TXHGDQGR� VROR� SDUD� ILQHV� HGXFDWLYRV�� (Q� HVWH�

HVWXGLR�SURSRQHPRV�XQ�QXHYR� IRUPDWR�RUJDQL]DWLYR�SDUD� ODV�QRUPDV�GRQGH�

VH� DSOLFD� XQD� HVWUXFWXUD� IRUPDO� SDUD� HO� FRQWHQLGR� GH� OD� HGLFLyQ� YLJHQWH�

WRPDQGR�FRPR�SXQWR�GH�SDUWLGD�SDUD�HVWH�SURWRWLSR��WUHV�SUREOHPDV�PpGLFRV��

(QIHUPHGDGHV�TXLU~UJLFDV�GHO�WLURLGHV��/LWLDVLV�YHVLFXODU�\�+HUQLD�,QJXLQDO��6H�

GLVHxy� XQD� EDVH� GH� GDWRV� UHODFLRQDO� SDUD� DOPDFHQDU� OD� LQIRUPDFLyQ� \� VH�

FRQVWUX\y�XQD�LQWHUIDFH�HQ�+\SHUWH[W�0DUNXS�/DQJXDJH��+70/��SDUD�SHUPLWLU�

XQD� IiFLO� LQWHUDFFLyQ�FRQ� ORV�XVXDULRV��VH� LQFOX\HURQ�DGLWDPHQWRV�HVSHFLDOHV�

SDUD�SHUPLWLU�XQ� UiSLGR�DFFHVR�D� ORV�FRQWHQLGRV�GHO�SURJUDPD�\�DGHPiV�VH�

DJUHJDURQ�QXHYDV�RSFLRQHV�SDUD�FRQVXOWD�GH� LQIRUPDFLyQ� WpFQLFD�DPSOLDGD��

LPiJHQHV� GLGiFWLFDV� \� VRSRUWH� ELEOLRJUiILFR��&RQ�HO� SURSyVLWR� GH� ORJUDU� XQD�

PD\RU� LQWHJUDFLyQ�D� OD�SUiFWLFD�TXLU~UJLFD�GLDULD�HO�VLVWHPD�VH�FRPSOHPHQWD�

FRQ� XQD� DSOLFDFLyQ� TXH� SHUPLWH� OD� JHQHUDFLyQ� DXWRPiWLFD� GH� LQIRUPHV�

TXLU~UJLFRV�HQ�HO�PRPHQWR�GH�OD�RSHUDFLyQ��(VWD�DSOLFDFLyQ�IXH�GLVHxDGD�SDUD�

XQ�DPELHQWH�:LQGRZV


��XWLOL]D�XQD�LQWHUIDFH�GH�IiFLO�PDQHMR�FRQ�XQ�IRUPDWR�

VLPLODU� DO� LQIRUPH� WUDGLFLRQDO� TXH� VH�EDVD�HQ� OD� LQIRUPDFLyQ�GH� ODV�QRUPDV��

(VWH�QXHYR� LQVWUXPHQWR�SHUPLWLUi�FRQWDU�FRQ� LQIRUPHV� OHJLEOHV��RUJDQL]DGRV���

FRPSOHWRV� \� DOPDFHQDGRV� HQ� IRUPDWR� HOHFWUyQLFR�� D� OD� YH]� TXH� RSWLPL]D� HO�

WLHPSR�HQ�HO�VDOyQ�\�VXPLQLVWUD�LQIRUPDFLyQ�LQPHGLDWD�VREUH�HO�SURFHGHU��3DUD�

OD�HYDOXDFLyQ�FOtQLFD�GHO�SURWRWLSR�VH�SURSRQH�VX�DSOLFDFLyQ�GH�IRUPD�ORFDO�\�D�

SHTXHxD�HVFDOD�

,QWURGXFWLRQ

2YHU�WKH�SDVW�GHFDGHV��FOLQLFDO�JXLGHOLQHV�LQFUHDVLQJO\�EHFDPH�D�IDPLOLDU�SDUW�

RI� FOLQLFDO� SUDFWLFH�� *XLGHOLQHV� PD\� RIIHU� FRQFLVH� LQVWUXFWLRQV� RQ� ZKLFK�

GLDJQRVWLF� RU� VFUHHQLQJ� WHVW� WR�RUGHU�� RQ�KRZ� WR�SURYLGH�PHGLFDO� RU� VXUJLFDO�

VHUYLFHV��RQ� WKH� OHQJWK�RI�VWD\�RI�SDWLHQWV� LQ�KRVSLWDOV��RU�RQ�RWKHU�GHWDLOV�RI�

KHDOWK� FDUH�� *XLGHOLQHV� EDVHG� RQ� D� FULWLFDO� DSSUDLVDO� RI� VFLHQWLILF� HYLGHQFH�

�HYLGHQFH�EDVHG�JXLGHOLQHV��FODULI\�ZKLFK�LQWHUYHQWLRQV�DUH�RI�SURYHG�EHQHILW��

7KH\�DOHUW�FOLQLFLDQV�WR�LQWHUYHQWLRQV�XQVXSSRUWHG�E\�VFLHQFH�DQG�FDOO�DWWHQWLRQ�

WR�LQHIIHFWLYH��GDQJHURXV��DQG�ZDVWHIXO�SUDFWLFH�>���@�



,Q�&XED�QDWLRQDO�JURXSV�LQ�HYHU\�VSHFLDOLW\�ZHUH�FUHDWHG�DORQJ�WKH�FRXQWU\����

\HDUV� DJR�� ZLWK� WKH� PLVVLRQ� WR� GHYHORS� JXLGHOLQHV� IRU� FOLQLFDO� SUDFWLFH� WR

LPSURYH� WKH� TXDOLW\� RI�PHGLFDO� FDUH�� � ,Q� ����� WKH� ILUVW� HGLWLRQ� RI� WKH�&XEDQ�

*XLGHOLQH� IRU� 6XUJLFDO� 'LDJQRVLV� DQG� 7KHUDSHXWLFV�ZDV� SXEOLVKHG� >�@�� 7KH\�

ZHUH�UHFHLYHG�ZLWK�HQWKXVLDVP�DPRQJ�WKH�VXUJLFDO�FRPPXQLW\��DV�WKH\�ZHUH�

VHHQ�DV� WKH�ILUVW�DWWHPSW�WR�VWDQGDUGLVH�VXUJHU\�DSSO\LQJ�DQ�HYLGHQFH�EDVHG�

FRQFHSW��7KH�JXLGHOLQH�SURYLGHG� WKH�QHZ�JHQHUDWLRQ�RI�SUDFWLWLRQHUV�ZLWK�DQ�

HGXFDWLRQDO� WRRO��VSUHDGLQJ�QRYHO� LQWHUQDWLRQDO� WUHQGV�DQG�WKH�EHVW� OHJDF\�RI�

WKH�&XEDQ�VXUJLFDO�VFKRRO��

%HVLGHV�� IRU� WHFKQLFDO� DQG� HGXFDWLRQDO� FRQVXOWDWLRQ�� WKH� JXLGHOLQH� ZDV� DOVR�

XVHG�WR�HYDOXDWH�FOLQLFDO�GHFLVLRQ�PDNLQJ�ZLWKLQ�WKH�VXUJLFDO�GHSDUWPHQWV��7KH�

JXLGHOLQH� ZDV� WKH� VWDQGDUG� WR� PHDVXUH� WKH� TXDOLW\� LQ� GLDJQRVWLF� SURWRFROV��

VXUJLFDO�SURFHGXUHV��DQG�WKH�PDQDJHPHQW�RI�KRVSLWDOLVHG�SDWLHQWV�

$IWHU� VHYHUDO� \HDUV� RI� XVH�� GLIILFXOWLHV� LQKHUHQW� WR� SDSHU�EDVHG� JXLGHOLQHV�

EHFDPH� DSSDUHQW� LQ� WKH� &XEDQ� YHUVLRQ�� VXFK� DV�� D� GHOD\� LQ� XSGDWLQJ� DQG�

HVSHFLDOO\�� SRRU� LQWHJUDWLRQ� LQWR� GDLO\� SUDFWLFH�� )XUWKHUPRUH�� WKH\� ZHUH�

DIIHFWHG�E\�QDWLRQDO�HFRQRPLFDO�SUREOHPV��UHVXOWLQJ� LQ� LQVXIILFLHQW�DPRXQW�RI�

FRSLHV�ZLWK� ORZ�DYDLODELOLW\��7KH�VXP�RI�DOO� WKHVH� OLPLWDWLRQV� OHG�WR�DOPRVW�QR�

XVH�LQ�SUDFWLFH�DQG��LQ�RXU�RSLQLRQ��UHPDLQHG�MXVW�IRU�HGXFDWLRQDO�FRQVXOWDWLRQ�

,Q� WKLV� VWXG\� ZH� H[SORUH� WKH� OLPLWDWLRQV� WKDW� OHDG� WR� LPSURSHU� XVH�� DQG� ZLOO�

SURSRVH�D�QHZ�IUDPHZRUN�IRU� LPSURYHPHQW�RI� WKH�JXLGHOLQH��7KURXJKRXW�WKLV�

SDSHU� ZH� ZLOO� XVH� WKH� WHUP� 
JXLGHOLQHV
�� DOWKRXJK� VHYHUDO� �QRW� DOZD\V��

LQWHUFKDQJHDEOH� WHUPV� VXFK� DV� UHFRPPHQGDWLRQV�� VWDQGDUGV�� SURWRFROV��

SUDFWLFH�SDUDPHWHUV��SUDFWLFH�SROLFLHV�DQG�FOLQLFDO�DOJRULWKPV�DUH�XVHG�LQ�RWKHU�

SXEOLFDWLRQV�

,Q�WKH�IROORZLQJ��ZH�DQDO\VH�WKH�VKRUWFRPLQJV�RI�WKH�&XEDQ�VXUJLFDO�JXLGHOLQH��

PDNLQJ� D� GLVWLQFWLRQ� EHWZHHQ� WKRVH� UHODWHG� WR� LQWHUQDWLRQDO� JXLGHOLQHV� DQG�

ORFDO�FRQGLWLRQV�RSHUDWLQJ�LQ�&XED��)XUWKHUPRUH��ZH�LQWURGXFH�DQG�GLVFXVV�D�

FRPSXWHU� V\VWHP� GHVLJQ� WR� SURYLGH� D� QHZ� HQYLURQPHQW� IRU� WKH� JXLGHOLQH��

ZKHUH�WKHVH�SUREOHPV�FRXOG�EH�VROYHG�

/LPLWDWLRQV�RI�WKH�&XEDQ�JXLGHOLQH�

$V�WKH�VXUJLFDO�JXLGHOLQH�GLIIXVHG�LQWR�SUDFWLFH�VXUJHRQV�KDG�WKH�IHHOLQJ�WKDW�

LQGHHG�� LPSURYHPHQW� RI� TXDOLW\� RI� FDUH� FRXOG� EH� DFFRPSOLVKHG�� 6RRQ��

LPSRUWDQW�OLPLWDWLRQV�DURVH��OLPLWDWLRQV�VKDUHG�E\�PRVW�JXLGHOLQHV�LPSOHPHQWHG�

LQ�SDSHU�IRUPDW�

/LPLWHG�EURZVLQJ��7KH�&XEDQ�JXLGHOLQHV�DUH�LQGH[HG�E\�GLDJQRVLV�RU�PHGLFDO�

SUREOHPV�� 7KH\� SUHVHQW� WUHHV� RI� LQIRUPDWLRQ� XQGHU� HYHU\� PDMRU� GLDJQRVWLF�

FDWHJRU\� �FRQFHSWV�� FODVVLILFDWLRQV�� GLDJQRVWLF�� WUHDWPHQW�� HWF��� 7KLV� IDPLOLDU�

RUJDQLVDWLRQ� GRHV� QRW� VXSSRUW� PXOWLSOH� YLHZV� RQ� LQIRUPDWLRQ� RU� VSHFLILF�

VHDUFKHV��H�J��³D�OLVW�RI�DOO�GLVHDVHV�VKDULQJ�WKH�VDPH�GLDJQRVWLF�SURFHGXUH�RU�

WKH� VDPH� VXUJLFDO� WHFKQLTXH´��� WKH� DXWKRUV� FKRRVH� WR� XVH� LQWHUQDO� UHIHUUDOV�

EHWZHHQ�VHSDUDWH�FKDSWHUV�LQVWHDG��PDNLQJ�FRQVXOWDWLRQV�HYHQ�PRUH�WHGLRXV�



'HOD\� LQ� XSGDWLQJ��.HHSLQJ�JXLGHOLQHV�XS�WR�GDWH� LV�GLIILFXOW� HVSHFLDOO\�ZKHQ�

WKH\� DUH� EDVHG� RQ� SXEOLVKHG� VFLHQWLILF� HYLGHQFH�� 7KH� KLJK� IUHTXHQF\� DQG�

YDULHW\� RI� SXEOLFDWLRQV� DSSHDULQJ� LQ� UHODWHG� MRXUQDOV� RYHUFRPH� HVWDEOLVKHG�

JXLGHOLQHV� HGLWLRQV�� PDNLQJ� WKHP� UHODWLYHO\� µRXW�RI�GDWH¶� DW� WKH� PRPHQW� RI�

LPSOHPHQWDWLRQ�>���@�

3RRU�LQWHJUDWLRQ�LQWR�GDLO\�SUDFWLFH��7KH�GHYHORSPHQW�RI�JRRG�JXLGHOLQHV�GRHV�

QRW� HQVXUH� WKHLU� XVH� LQ� SUDFWLFH� >�@�� 7KH� &XEDQ� VXUJLFDO� JXLGHOLQH� XVHG�

SDVVLYH�PHWKRGV�RI�GLVVHPLQDWLRQ�DQG�LPSOHPHQWDWLRQ��E\�SXEOLFDWLRQ���ZKLFK

LV�SURYHQ�WR�EH�UDUHO\�HIIHFWLYH�>�@�

)URP������&XED�KDV�IDFHG�VHULRXV�HFRQRPLFDO�SUREOHPV��ZLWK�UHSHUFXVVLRQ�

WR� WKH� KHDOWK� FDUH� VHFWRU�� *XLGHOLQHV� ZHUH� VSHFLILFDOO\� DIIHFWHG� E\� ORZ�

DYDLODELOLW\� RI� PDWHULDOV� WR� SURGXFH� QHZ� HGLWLRQV�� 7KHVH� GLIILFXOWLHV�

FRPSURPLVHG�HYHQ�PRUH�WKH�SHUIRUPDQFH�RI�WKH�GRFXPHQW��E\�DQ�LQFUHDVH�RI�

WKH�GHOD\�IRU�XSGDWLQJ�DQG�D�OLPLWHG�DYDLODELOLW\�IRU�VXUJHRQV��7R�LOOXVWUDWH�WKLV��

WKH� ILUVW� DXWKRU� XVHG� LQ� KLV� RZQ� SUDFWLFH� WKH� ODWHVW� HGLWLRQ� RI� WKH� VXUJLFDO�

JXLGHOLQH��SXEOLVKHG�PRUH�WKDQ����\HDUV�DJR�

7RZDUGV�HOHFWURQLF�JXLGHOLQHV�

*XLGHOLQHV�GR�QRW�HVFDSH�IURP�WKH�JHQHUDO�WUHQG�SUHVHQW�LQ�DOO�FRQWHPSRUDU\�

VFLHQFH�WRZDUGV�LQFUHDVLQJ�XVH�RI�FRPSXWHUV�DQG�LQIRUPDWLRQ�WHFKQRORJ\��,7���

6HYHUDO�V\VWHPV�KDYH�EHHQ�GHYHORSHG�WR�LPSURYH�WKH�XVH�RI�JXLGHOLQHV�LQ�DOO�

PHGLFDO� DUHDV�� VKRZLQJ� IDYRXUDEOH� NQRZQ� UHVXOWV� >����@�� 7KHUHIRUH� ZH�

GHFLGHG� WR� VWDUW� DQ� LQYHVWLJDWLRQ� WR� GHVLJQ� DQG� LPSOHPHQW� D� SURWRW\SH� RI� D�

FRPSXWHULVHG� V\VWHP�ZLWK� D� QHZ� IUDPHZRUN� IRU� WKH� &XEDQ� JXLGHOLQHV�� 7KH�

V\VWHP� ZRXOG� EH� XVHG� DV� D� UHVHDUFK� LQVWUXPHQW� DQG� VKRXOG� DQVZHU� WKH�

IROORZLQJ�TXHVWLRQV��

� &DQ� WKH�FRPSXWHU�EDVHG�JXLGHOLQH�RYHUFRPH� WKH� OLPLWDWLRQV�RI� WKH�SDSHU�

YHUVLRQ"

� &DQ�WKH�V\VWHP�SURGXFH�DGGLWLRQDO�EHQHILWV�LQ�GDLO\�SUDFWLFH"

:H� VWDUWHG� E\� H[WHQVLYHO\� UHYLHZLQJ� WKH� VWUXFWXUH� RI� WKH� JXLGHOLQHV� WR� JHW�

LQVLJKW� LQ� WKH� FXUUHQW� RUJDQLVDWLRQ�� ZKLFK� UDQJHG� IURP� EULHI� H[SRVLWLRQV� WR�

H[WHQGHG�RQHV��$Q�H[DPSOH�FDQ�EH�VHHQ�LQ�WDEOH����ZKHUH�
6XUJLFDO�GLVHDVHV�

RI� WKH� WK\URLG
� VKRZ� D� ODUJH� VXEGLYLVLRQ�ZLWK� VHYHUDO� LWHPV� H[SODLQHG� XQGHU�

HYHU\� FDWHJRU\�� FRPSDUHG� WR� 
*URLQ� KHUQLD
�� ZKHUH� WKH� LQIRUPDWLRQ� LV�

FRPSDFWHG�LQ�IHZ�FDWHJRULHV��0RUHRYHU��ZH�IRXQG�WKDW�WKH�PHWKRG�WR�SUHVHQW�

WKH� LQIRUPDWLRQ� RQ� HYHU\� GLVHDVH� ZDV� QRW� DOZD\V� WKH� VDPH�� UDLVLQJ� GRXEWV�

DERXW�PLVVLQJ�DVSHFWV� �H�J�� WKH�SRVW�RSHUDWLYH�FDUH��ZKLFK�ZDV� LQFRQVLVWHQW�

WKURXJKRXW� WKH� JXLGHOLQH� FRPSHQGLXP��� :H� GHVLJQHG� D� QHZ� RUJDQLVDWLRQ�

ZKHUH� DOO� WKH� LQIRUPDWLRQ� FRXOG� EH� FRQWDLQHG� DQG� SUHVHQWHG�� IROORZLQJ� D�

VWDQGDUG� VWUXFWXUH� �ILJXUH� ���� 7KH� QHZ� IUDPHZRUN� FRXOG� EH� DSSOLHG� WR� WKH�

JXLGHOLQH�DOORZLQJ�QRUPDOLVDWLRQ�RI�WKH�FRQWHQWV��DQG�SUHSDULQJ�WKH�ILHOG�IRU�WKH�

LQWURGXFWLRQ�RI�,7���



>,QVHUW�WDEOH���DERXW�KHUH@

7R� EXLOG� D� SURWRW\SH� ZH� VHOHFWHG� WKUHH� GLVHDVHV� ZLWKLQ� WKH� JXLGHOLQHV� WR�

FRQFHQWUDWH�WKH�HIIRUWV�LQ��7KHVH�ZHUH�6XUJLFDO�'LVHDVHV�RI�WKH�7K\URLG��*DOO�

%ODGGHU� /LWKLDVLV� DQG� *URLQ� +HUQLD�� 7KH\� ZHUH� VHOHFWHG� EHFDXVH� RI� WKHLU�

UHODWLYHO\� KLJK� IUHTXHQF\� LQ� VXUJLFDO� SUDFWLFH�� IRU� WKH� KHWHURJHQHLW\� LQ� WKHLU�

FRQWHQWV�DQG�DOVR�EHFDXVH�RI�WKHLU�VWUDLJKWIRUZDUG�PDQDJHPHQW��$�UHODWLRQDO�

GDWDEDVH�ZDV�EXLOW�FRQWDLQLQJ�WKH�QHZ�IRUPDO�VWUXFWXUH��ZKLFK�ZRXOG�IXQFWLRQ�

DV�D�NQRZOHGJH�EDVH�IRU�WKH�IXWXUH�V\VWHP�

>,QVHUW�ILJXUH���DERXW�KHUH@

6LQFH�SK\VLFLDQV�DUH�QRW�DOO�H[SHULHQFHG�FRPSXWHU�XVHUV� LW�ZDV�HYLGHQW� WKDW�

WKH� V\VWHP� KDG� WR� EH� XVHU�IULHQGO\� >��@�� +\SHU� 7H[W� 0DUN�XS� /DQJXDJH�

�+70/�� IRUPDW� DSSHDUHG� WR� EH� RQH� RI� WKH� PRVW� DWWUDFWLYH� DQG� SRSXODU�

LQWHUIDFHV�IRUPDW��EHFDXVH�RI�LWV�PXOWLSOH�JUDSKLF�DQG�OLQNLQJ�DGYDQWDJHV��6WLOO�

VRPH�IHDWXUHV�QHHGHG�WR�EH�NHSW�LQ�PLQG�DW�WKH�GHYHORSPHQWDO�SKDVH��

� 7KH� V\VWHP� QHHGV� WR� LQFOXGH� HOHPHQWV� WR� IDFLOLWDWH� G\QDPLF� EURZVLQJ�

WKURXJKRXW�WKH�FRQWHQWV�

� 7KH�V\VWHP�QHHGV�WR�SURYLGH�DFWLYH�WHFKQLFDO�UHIHUHQFHV��QRW�LQFOXGHG�LQ�

WKH�SDSHU�YHUVLRQ���UHJDUGLQJ�WKH�VXUJLFDO�WHFKQLTXHV�PHQWLRQHG�LQ�HYHU\�

FKDSWHU�

� 7KH�V\VWHP�QHHGV�WR�EH�OLQNHG�WR�RQ�OLQH�ELEOLRJUDSKLF�VRXUFHV�WR�VXSSRUW�

WKH�LQIRUPDWLRQ�SURYLGHG�

$IWHU� WKHVH� FRQVLGHUDWLRQV� ZH� EXLOW� D� 0LFURVRIW� $FFHVV


� GDWDEDVH� DQG�

GHYHORSHG�D�ZHE�VLWH�XVLQJ�+RPH6LWH���


�DV�ZHE�HGLWRU�DQG�LQFOXGHG�VRPH�

UHVRXUFHV�WR�FRPSO\�ZLWK�WKH�SUHYLRXV�FRQVLGHUDWLRQV�VXFK�DV��DQ�$QDWRPLFDO�

PHQX� �ILJXUH� ���� ,QIRUPDWLRQ� DFFHVV� PHQX �ILJXUH� ��� DQG� %LEOLRJUDSKLF�

UHIHUHQFH�K\SHUOLQNV �ILJXUH����

>,QVHUW�ILJXUH������DQG���DERXW�KHUH@

*XLGHOLQHV�LQWR�SUDFWLFH�

2QFH� WKH� ZHE�EDVHG� V\VWHP� LV� UHDG\� DQG� DYDLODEOH� >��@� PDQ\� RI� WKH�

VKRUWFRPLQJV�SUHYLRXVO\�PHQWLRQHG�ZRXOG�EH�RYHUFRPH��7KH�FRPSXWHU�EDVHG�

JXLGHOLQH� SURYLGHV� G\QDPLF� DQG� HDV\� EURZVLQJ�� DOORZV� IDVWHU� XSGDWLQJ��

FRQQHFWV�ZLWK�RQ�OLQH� UHIHUHQFHV�DQG�SXEOLFDWLRQV��DQG� LQFUHDVHV�DYDLODELOLW\�

E\�XVLQJ�H[LVWLQJ�FRPSXWHU�LQIUDVWUXFWXUH�DW�VXUJLFDO�GHSDUWPHQWV��6WLOO��RQH�RI�

WKH�PRVW� LPSRUWDQW� OLPLWDWLRQV�UHPDLQ�XQVROYHG�� WKH�QHZ�JXLGHOLQH�ZRXOG�QRW�

EH�DFWLYHO\�XVHG�LQWR�GDLO\�SUDFWLFH��7KXV�ZH�GHFLGHG�WR�VWXG\�ZKHWKHU�LW�ZDV�

SRVVLEOH� WR� LQWHJUDWH� WKH� V\VWHP� LQWR� WKH� PDLQ� DFWLYLW\� RI� WKH� VXUJLFDO�

GHSDUWPHQW�� VXUJHU\�� E\� PHDQV� RI� D� SUDFWLFDO� DSSOLFDWLRQ� WR� DVVLVW� ZKLOH�

UHSRUWLQJ�� 7KLV� UHSRUWLQJ� WRRO� ZRXOG� XVH� WKH� JXLGHOLQH
V� NQRZOHGJH� EDVH� DV�

LQIRUPDWLRQ�VRXUFH�WR�SURYLGH�ZLWK�WKH�UHTXLUHG�VWDQGDUGV�LQ�D�IDVW�DQG�IULHQGO\�



IDVKLRQ��%RWK�SURJUDPV��WKH�HOHFWURQLF�JXLGHOLQH�DQG�WKH�UHSRUWLQJ�WRRO�ZLOO�EH�

LQWHJUDWHG� LQWR� D� VLQJOH� V\VWHP�� &,5*(1� �VWDQGLQJ� IRU� JHQHUDO� VXUJHU\� LQ�

6SDQLVK��

$�UHSRUWLQJ�V\VWHP�

7KH�PDLQ�DFWLYLW\� LQ�D�6XUJLFDO�'HSDUWPHQW� LV�VXUJHU\� LWVHOI�DQG� LW�FRPSULVHV�

SDSHUZRUN�ZKHUH�WKH�VXUJLFDO�UHSRUW�SOD\V�D�VLJQLILFDQW�UROH��7KLV�GRFXPHQW�LV�

DQ�LPSRUWDQW�HOHPHQW�ZLWKLQ�WKH�SDWLHQW�UHFRUG�LQ�WKH�'HSDUWPHQW��LW�FRQWDLQV�D�

GHVFULSWLRQ� RI� WKH� ILQGLQJV� DQG� SURFHGXUHV� SHUIRUPHG� RQ� D� SDWLHQW� GXULQJ� D�

FHUWDLQ�RSHUDWLRQ�� WKHUHIRUH� LW� LV�D�GHWHUPLQDQW� LQIRUPDWLRQ� WR�EH�XVHG� LQ� WKH�

SRVW�RSHUDWLYH� VWDJH� >�@�� 'XULQJ� WKH� HODERUDWLRQ� RI� VXFK� GRFXPHQWV� VRPH�

SUREOHPV�PD\�RFFXU��HVSHFLDOO\� WKRVH�UHODWHG�WR� LOOHJLELOLW\��SRRU�RUJDQLVDWLRQ�

DQG�ODFN�RI�LQIRUPDWLRQ�

6HYHUDO� V\VWHPV� KDYH� EHHQ� GHYHORSHG� WR� DLG� LQ� UHSRUWLQJ�� VSHFLDOO\� LQ�

5DGLRORJ\� >�����@�� (FKRJUDSK\� >�����@�� &DUGLRORJ\� >��@�� &\WRORJ\� >�����@��

(QGRVFRS\�>��������@�DQG�*\QHFRORJ\�>��@�DOWKRXJK�WKHUH�KDV�EHHQ�D�WUHQG�

ODWHO\� WR� LQWURGXFH�FRPSXWHUV� LQ�RSHUDWLRQ� URRPV� WRR� >�����@��'XULQJ�FOLQLFDO�

WULDOV�WKH�UHVXOWV�RI�VXFK�V\VWHPV�KDYH�EHHQ�GLYHUVH��EXW�WKH�RYHUDOO�DQDO\VLV�

LQGLFDWHV� WKDW� LQGHHG��SRVLWLYH�RXWFRPH�FDQ�EH�DFKLHYHG�� VXFK�DV�� OHJLELOLW\��

FRPSOHWHQHVV��HOHFWURQLF�VWRULQJ��HWF��

7U\LQJ� WR� RYHUFRPH� WKH� GLIILFXOWLHV� RQ� UHSRUWLQJ� DQG� EDVHG� RQ� WKH� SRVLWLYH�

UHVXOWV�DFKLHYHG�E\�WKHVH�V\VWHPV�ZH�GHVLJQHG�D�FRPSXWHULVHG�WRRO�WR�DVVLVW�

GXULQJ�UHSRUWLQJ�XVLQJ�GDWD�SURYLGHG�E\�WKH�VXUJHRQ�DQG�LQIRUPDWLRQ�VWRUHG�LQ�

WKH� NQRZOHGJH� EDVH�� $QDO\VLQJ� WKH� FXUUHQW� IRUPDW� RI� WKH� VXUJLFDO� UHSRUW�ZH�

LGHQWLILHG� WKH� DVSHFWV� GLUHFWO\� UHODWHG� WR� WKH� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH�

JXLGHOLQH�DQG�WKH�RQHV�KLJKOLJKWHG�LQ�WDEOH���ZHUH�WKH�RQHV�HVWDEOLVKHG�WR�EH�

FRPSOLDQW�� ,QIRUPDWLRQ� FRQFHUQLQJ�� 
3UHRSHUDWLYH� GLDJQRVLV
�� 
3HUIRUPHG�

RSHUDWLRQ
�� 
,QFLVLRQ
�� 
0DLQ� SURFHGXUH
�� 
'UDLQDJH
�� 
&RPSOHPHQWDU\�

SURFHGXUHV
�� �$QDHVWKHVLD
�� DQG� 
'HILQLWLYH� GLDJQRVLV
� DUH� UHWULHYHG� IURP� WKH�

JXLGHOLQHV��

>,QVHUW�WDEOH���DERXW�KHUH@

7KH� UHSRUWLQJ�V\VWHP�VKRXOG�EH�DV�XVHU�IULHQGO\�DV� WKH�JXLGHOLQH�DQG�XVHUV�

VKRXOG�EH�DEOH� WR� IDPLOLDULVH� WKHPVHOYHV�ZLWK� LW� LQ�D�VKRUW� WLPH��/LPLWHG�GDWD�

LQSXW� E\� NH\ERDUG� DQG� DQ� HDV\�WR�FRQWURO� LQWHUIDFH� VKRXOG� HQKDQFH� WKH�

DFFHSWDELOLW\� RI� WKH� V\VWHP�� 7KH� SURJUDP�ZLOO� UHWULHYH� WKH� LQIRUPDWLRQ� DERXW�

WKH� FRPSOLDQW� DVSHFWV� IURP� WKH� JXLGHOLQH
V� NQRZOHGJH� EDVH�� PHUJLQJ� ERWK�

SURJUDPV�LQWR�RQH�VLQJOH�V\VWHP�

7KLV�UHSRUWLQJ�WRRO�ZDV�EXLOW�DV�D�:LQGRZV


�DSSOLFDWLRQ�GHVLJQHG�LQ�'HOSKL�


ZLWK�YDULRXV�GDWD�HQWU\�ZLQGRZV��UHDVVHPEOLQJ�WKH�FXUUHQW�SDSHU�IRUP��ILJXUH�

���FXUUHQWO\�XVHG�DW�RSHUDWLRQ�WKHDWUHV�

>,QVHUW�ILJXUH���DERXW�KHUH@

8VH�RI�WKH�V\VWHP



,Q�D�W\SLFDO�VFHQDULR�&,5*(1�FRXOG�EH�XVHG�LQ�WZR�GLIIHUHQW�ZD\V��VWULFWO\�IRU�

FRQVXOWDWLRQ� RU� DW� WKH� RSHUDWLRQ� WKHDWUH� ZKLOH� UHSRUWLQJ� VXUJHU\�� 7KH� ILUVW�

FRPSULVHV� DFFHVV� WR� WKH� RQ�OLQH� JXLGHOLQH� ZKHUH� SK\VLFLDQV� FDQ� EURZVH�

G\QDPLFDOO\� WKURXJK� LWV� FRQWHQWV�� UHWULHYLQJ� VSHFLILF� PHGLFDO� LQGLFDWLRQV��

WHFKQLFDO� LQIRUPDWLRQ� RQ� VXUJLFDO� SURFHGXUHV�� UHODWHG� SXEOLFDWLRQV� DQG�

LQIRUPDWLRQ� SURYLGHG�E\�RWKHU� LQWHUQDWLRQDO�JXLGHOLQHV�� ,Q� WKH�VHFRQG�YDULDQW�

WKH� XVHU� ZRXOG� ORJ� LQ� E\� VXSSO\LQJ� D� XVHUQDPH� DQG� SDVVZRUG� WR� VHFXUH�

SDWLHQW� LQIRUPDWLRQ�� 3DWLHQW¶V� LGHQWLILFDWLRQ� GDWD� LV� HQWHUHG� DQG� SUHYLRXV�

VXUJLFDO�UHSRUWV�FDQ�EH�FRQVXOWHG��2QFH�WKH�GLDJQRVLV�LV�FKRVHQ�IURP�D�OLVW�WKH�

V\VWHP�JHQHUDWH�RSWLRQV�RI�VXUJLFDO�WHFKQLTXHV�DGYLVHG�E\�WKH�JXLGHOLQHV�DQG�

FRQWDLQHG�LQ�WKH�NQRZOHGJH�EDVH�IRU� WKH�VSHFLILHG�GLVHDVH��7KH�V\VWHP�DOVR�

JHQHUDWHV� LQIRUPDWLRQ� DERXW� WKH� DGYLVHG� LQFLVLRQV�� DGGLWLRQDO� WHVWV� GXULQJ�

VXUJHU\�� GUDLQDJH� SODFHPHQW� DQG� RWKHU� VXUJLFDO� GHWDLOV�� :KHQ� DOO� WKH�

LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�SURFHGXUH�LV�HQWHUHG�D�SUHYLHZ�RI�WKH�ILQDO�UHSRUW�

LV� VKRZQ�� FRQWDLQLQJ� WKH� GDWD� HQWHUHG� DQG� D� SURSRVDO� RI� WKH� SURFHGXUH�

GHVFULSWLRQ�SURYLGHG�E\�WKH�JXLGHOLQH
V�GDWDEDVH��$�QHZ�IHDWXUH�ZDV�DGGHG�WR�

WKH� UHSRUWLQJ� V\VWHP� WR� DOORZ� VXUJHRQV� UHYLHZLQJ� WKH� UHODWHG�SRVW�RSHUDWLYH�

PHDVXUHV��7KHVH�PHDVXUHV�DUH�FXUUHQWO\�FRQWDLQHG�LQ�WKH�JXLGHOLQH�DQG�DUH�

UHWULHYHG�IURP�WKH�V\VWHP
V�GDWDEDVH�

,I�WKH�XVHU�DJUHHV�ZLWK�WKH�SURSRVDO�WKH�UHSRUW�EHFRPHV�ILQDO��WKH�LQIRUPDWLRQ�

LV�VWRUHG�WR�D�SDWLHQW�GDWDEDVH�DQG�SDSHU�FRSLHV�DUH�SURGXFHG�IRU�DWWDFKPHQW�

WR� WKH� SDSHU�EDVHG�SDWLHQW� UHFRUG��$W� DQ\�PRPHQW� RI� WKH� VHVVLRQ� VXUJHRQV�

FDQ�DFFHVV�WKH�JXLGHOLQH�LQWHUIDFH�E\�DFWLYDWLQJ�K\SHUOLQNV��ILJXUH�����SURYLGLQJ�

H[WUD�LQIRUPDWLRQ�RQ�WKH�SURFHGXUH�WKH\�DUH�DERXW�WR�SHUIRUP�

>,QVHUW�ILJXUH���DERXW�KHUH@

)XWXUH�SURMHFWLRQV

&,5*(1�ZLOO� EH� HYDOXDWHG� LQ� &XED� WR� VWXG\� WKH� LPSDFW� RI� VXFK� V\VWHP� RQ�

PHGLFDO� SUDFWLFH�� 7KH� VWXG\� JURXS� ZRXOG� LQFOXGH� VXUJLFDO� VSHFLDOLVWV� DQG�

UHVLGHQWV�PHDVXULQJ�D�EDVHOLQH�ZLWKRXW�WKH�V\VWHP��$Q�HYDOXDWLRQ�SHULRG�ZLOO�

EH�DVVHVVHG�LQ�ERWK�SRVVLEOH�XVHV��JXLGHOLQH�FRQVXOWDWLRQ�DQG�UHSRUWLQJ�DLG��

DQG� ILQDOO\�� UHVXOWV� ZRXOG� EH� PHDVXUHG� DJDLQ� DGGUHVVLQJ� WKH� WZR� RULJLQDO�

TXHVWLRQV�

� 'LG� WKH� FRPSXWHU�EDVHG� JXLGHOLQH� RYHUFRPH� WKH� OLPLWDWLRQV� RI� WKH� SDSHU�

YHUVLRQ"

� 'LG�WKH�V\VWHP�SURGXFH�DGGLWLRQDO�EHQHILWV�LQ�GDLO\�SUDFWLFH"

,I�WKH�SURMHFW�VKRZV�LPSURYHPHQWV��IXUWKHU�HIIRUWV�ZLOO�EH�DLPHG�WR�JHQHUDOLVH�

WKH�VWUXFWXUH�IRU�WKH�HQWLUH�JXLGHOLQHV��EDVHG�RQ�XSGDWHG�LQIRUPDWLRQ��)RU�WKLV�

SXUSRVH� WKH� 1DWLRQDO� *URXS� FRXOG� SURYLGH� WKH� QHZ� YHUVLRQ� IROORZLQJ� WKH�

SURSRVHG�VFKHPH��WR�DOORZ�LWV�LQWHJUDWLRQ�WR�WKH�HOHFWURQLF�IRUPDW�

'LVFXVVLRQ

&OLQLFDO� JXLGHOLQHV� DUH� LQFUHDVLQJO\� SDUW� RI� FXUUHQW� SUDFWLFH� DQG�ZLOO� EHFRPH�

PRUH� FRPPRQ� RYHU� WKH� QH[W� GHFDGH� >�@�� DFFHVV� WR� SHUWLQHQW� DQG� YDOLG�



LQIRUPDWLRQ�LV�GHPDQGHG�E\�WKH�GRFWRU��LQ�SULQFLSDO��WKH�FRUUHFW�LQIRUPDWLRQ�DW�

WKH�DSSURSULDWH�WLPH�>��@��7KH�&XEDQ�*XLGHOLQHV�IRU�'LDJQRVLV�DQG�7UHDWPHQW�

LV�D�SRVLWLYH� LQLWLDWLYH��ZKLFK�FRXOG�SURYLGH�VHYHUDO�EHQHILWV� LQ�FDVH�RI�DFWLYH�

XVH� DW� VXUJLFDO� GHSDUWPHQWV�� KRZHYHU�� SUREOHPV� PDLQO\� UHODWHG� WR� ODFN� RI�

RUJDQLVDWLRQ� KDYH� FDXVHG� PLVXVH�� ,Q� WKLV� SDSHU� ZH� GHVFULEHG� D� VWDQGDUG�

VWUXFWXUH� WR� KDQGOH� WKH� LQIRUPDWLRQ� IURP� WKH� JXLGHOLQH� LQ� D� PRUH� HIILFLHQW�

IDVKLRQ��:H�SUHVHQWHG�WKH�SURMHFW�&,5*(1�DV�D�SURWRW\SH�V\VWHP�WR�SURYLGH�

D�QHZ�HOHFWURQLF�IRUPDW�IRU�WKH�&XEDQ�*XLGHOLQHV�IRU�'LDJQRVLV�DQG�7UHDWPHQW�

LQ�6XUJHU\��EDVHG�RQ�WKLV�QHZ�VWUXFWXUH��7KH�V\VWHP�DOORZV�RYHUFRPLQJ�PDQ\�

RI� WKH� SUREOHPV� SUHVHQW� LQ� WKH� FXUUHQW� SDSHU� YHUVLRQ� DQG� LQWHJUDWHV� WKH�

JXLGHOLQHV�LQWR�GDLO\�SUDFWLFH�E\�PHDQV�RI�D�XVHIXO�DSSOLFDWLRQ��D�UHSRUWLQJ�WRRO��

7KLV�UHSRUWLQJ�DLG�ZLOO�LQFRUSRUDWH�QHZ�EHQHILWV��VXFK�DV�

� 6XUJHRQV�FDQ�EH�DEOH�WR�VDYH�WLPH�E\�MXVW�ILOOLQJ�EODQNV�LQ�D�SUH�HODERUDWHG�

UHSRUW��EDVHG�RQ�VWDQGDUG�VWHSV�WR�IROORZ�LQ�DQ�RSHUDWLRQ�

� :H�HOLPLQDWH�WKH�LOOHJLELOLW\�SUREOHP�E\�SURGXFLQJ�D�SULQW�RXW�RI�WKH�UHSRUW�

� :H�GLPLQLVK� WKH� ³ODFN�RI� LQIRUPDWLRQ�SUREOHP´�E\� UHPLQGLQJ�SUDFWLWLRQHUV�

WKH�DVSHFWV�WR�EH�PHQWLRQHG�DQG�ILOOHG�LQ�WKH�VXUJLFDO�UHSRUW�RQ�PDQGDWRU\�

EDVLV�

� &RPSOLDQFH�WR�WKH�JXLGHOLQHV�ZLOO�LQFUHDVH��E\�SURGXFLQJ�UHSRUWV�EDVHG�RQ�

WHFKQLTXHV�VXJJHVWHG�LQ�WKH�GRFXPHQW��DQG�DW�WKH�VDPH�WLPH�ZLOO�SURYLGH�

ZLWK�UHIHUHQFH�LQIRUPDWLRQ�E\�PHDQV�RI�H[SOLFLW�K\SHUOLQNV�

6WLOO� ZH� WKLQN� WKDW� FHUWDLQ� DVSHFWV� PXVW� EH� GLVFXVVHG� ZLWKLQ� WKH� VXUJLFDO�

FRPPXQLW\� WR� DOORZ� IXOO� LPSOHPHQWDWLRQ� RI� WKH� V\VWHP�� 6SHFLILFDOO\� DVSHFWV�

UHODWHG�WR�WKH�IOH[LELOLW\�RI�WKH�JXLGHOLQH�LQ�FHUWDLQ�FRQGLWLRQV�ZKHUH�WKH�ODFN�RI�

FRPSOLDQFH�FRXOG�EH�MXVWLILHG��7KH�UHSRUWLQJ�WRRO�RI�WKH�V\VWHP�JXDUDQWHHV�IDVW�

UHSRUWV� E\� UHWULHYLQJ� LQIRUPDWLRQ� IURP� WKH� JXLGHOLQH
V� NQRZOHGJH� EDVH��

1RQHWKHOHVV� WKH�V\VWHP�UHPDLQV� ULJLG�DQG�GRHV�QRW�DOORZ� IOH[LELOLW\�EHFDXVH�

WKDW� LV� WKH�FXUUHQW�FRQFHSWLRQ�RI� WKH�&XEDQ�JXLGHOLQH��&,5*(1�SUHVHQWV� WKH�

XVHU� D� IL[� OLVW� RI� SURFHGXUHV� WR� EH� GHVFULEHG�� QRW� DOORZLQJ� QHZ� GHFLVLRQV�

XQVXSSRUWHG� E\� WKH� JXLGHOLQH�� 7KLV� DWWLWXGH� FRPSULVHV� D� GDQJHU� IRU� WKH�

LQIRUPDWLRQ� WR� EH� UHFRUGHG�� HVSHFLDOO\� IRU� WKH� WUXWKIXOQHVV� RI� WKH� GDWD� LQ�

FRPSDULVRQ�ZLWK�ZKDW�DFWXDOO\�KDSSHQHG�GXULQJ�WKH�RSHUDWLRQ��

0HGLFLQH�FDQ�HYHQWXDOO\�EH�DQ� LQH[DFW�VFLHQFH�DQG�HYHQ�WKH�PRVW�FRPSOHWH�

JXLGHOLQH�FDQQRW�FRYHU�DOO�WKH�SRVVLEOH�FRQGLWLRQV�WR�EH�IRXQG�GXULQJ�SUDFWLFH�

>�@�� 7KDW
V� ZK\� PDQGDWRU\� JXLGHOLQHV� KDYH� DOZD\V� EHHQ� SROHPLF� LVVXHV�

DPRQJ�FOLQLFLDQV�EHFDXVH�RI� WKHLU� UHVWULFWLQJ�QDWXUH�� ,W� LV�DGYLVDEOH� WR�UHYLHZ�

WKH� FRPSXOVLYHQHVV� RI� WKH� &XEDQ� JXLGHOLQH�� EDVHG� RQ� FXUUHQW� LQWHUQDWLRQDO�

H[SHULHQFHV�DQG�ORFDO�QHHGV�DQG�JHW�D�FRQVHQVXV�DERXW�WKH�PRVW�FRQYHQLHQW�

DSSURDFK� WR� WKLV� LVVXH�� 7KH� UHVXOW� RI� VXFK� GLVFXVVLRQ� ZRXOG� EH� D� FUXFLDO�

DVSHFW�IRU� WKH�SURMHFW�FRQFHSWLRQ��DQG�ZRXOG�FRPSULVH�WKH�GHYHORSPHQW�RI�D�

QHZ�YHUVLRQ�ZLWK�WKH�SRVVLELOLW\�IRU�DOWHUQDWLYHV�EDVHG�RQ�VXSHUYLVHG�IUHHGRP�

&,5*(1�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�PDQDJHPHQW�RI�D�FRQGLWLRQ�RU�WKH�XVH�RI�

DQ� LQWHUYHQWLRQ�� &OLQLFLDQV� PD\� XVH� LW� WR� DQVZHU� VSHFLILF� FOLQLFDO� TXHVWLRQV�

DULVLQJ� RXW� RI� WKHLU� GD\�WR�GD\� SUDFWLFH�� 7KH\� PD\� DOVR� XVH� WKLV� FRPSXWHU�

EDVHG� JXLGHOLQH� DV� DQ� LQIRUPDWLRQ� VRXUFH� IRU� FRQWLQXLQJ� SURIHVVLRQDO�

HGXFDWLRQ��



$FNQRZOHGJHPHQWV�

7KH�DXWKRUV�WKDQN�WKH�PHPEHUV�RI�WKH�'HSDUWPHQW�RI�0HGLFDO�,QIRUPDWLFV�DW�

(UDVPXV� 8QLYHUVLW\� RI� 5RWWHUGDP�� WKH�'HSDUWPHQW� RI� 6XUJHU\� DW� +HUPDQRV�

$PHLMHLUDV� +RVSLWDO� IRU� WKHLU� YDOXDEOH� FRQWULEXWLRQ� WR� WKLV� SURMHFW� DQG� WKH�

1HWKHUODQGV�2UJDQLVDWLRQ� IRU� ,QWHUQDWLRQDO�&R�RSHUDWLRQ� LQ�+LJKHU�(GXFDWLRQ�

�1XIILF��IRU�IXQGLQJ�WKLV�SURMHFW�

5HIHUHQFHV�

��� *ULPVKDZ�-0��5XVVHOO�,7��(IIHFW�RI�FOLQLFDO�JXLGHOLQHV�RQ�PHGLFDO�SUDFWLFH��

D�V\VWHPDWLF�UHYLHZ�RI�ULJRURXV�HYDOXDWLRQV��7KH�/DQFHW�����������������

���

��� :RROI� 6+�� *URO� 5�� +XWFKLQVRQ� $�� (FFOHV� 0�� *ULPVKDZ� -�� 3RWHQWLDO�

EHQHILWV��OLPLWDWLRQV��DQG�KDUPV�RI�FOLQLFDO�JXLGHOLQHV��%0-����������������

����

��� 9LVVHUV�0&��'LDJQRVWLF�DQG�WKHUDSHXWLF�SURWRFROV�LQ�PHGLFDO�SUDFWLFH��3K'�

WKHVLV�������5LMNVXQLYHUVLWHLW�/LPEXUJ��0DDVWULFKW�������

��� *UXSR� 1DFLRQDO� GH� &LUXJtD� *HQHUDO�� 1RUPDV� GH� 3URFHGLPLHQWRV�

'LDJQyVWLFRV�\�7HUDSpXWLFRV�HQ�&LUXJtD�*HQHUDO��3ULPHUD�(GLFLyQ��&LXGDG�

+DEDQD��(GLWRUD�$UWH�\�5HYROXFLyQ�����������

��� )HLQVWHLQ�$5��$Q�DQDO\VLV�RI�GLDJQRVWLF�UHDVRQLQJ�,,,��7KH�FRQVWUXFWLRQV�RI�
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