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5HPRWH�6HQVLQJ�LQ�0H[LFR�

$Q�$SSOLFDWLRQ�LQ�WKH�$JULFXOWXUDO�6HFWRU

*XLOOHUPR�$ULWD

-XDQ�0DQXHO�*DODU]D

&HQWUR�GH�(VWDGtVWLFD�$JURSHFXDULD�

6HFUHWDUtD�GH�$JULFXOWXUD��*DQDGHUtD�\�'HVDUUROOR�5XUDO��0p[LFR

$%675$&7���,Q�RUGHU�WR�LPSURYH�WKH�TXDOLW\�RI�0H[LFR·V�DJULFXOWXUDO�VWDWLVWLFV��&($�6$*$5�KDV�FRQGXFWHG�VHYHUDO�SURMHFWV�WR

H[SORUH�WKH�IHDVLELOLW\�RI�XVLQJ�UHPRWH�VHQVLQJ�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV���6WXGLHV�KDYH�EHHQ�FRQGXFWHG�LQ�DUHDV�ZLWK

ODUJH�IDUPV�WKDW�XVH�PRGHUQ�DJULFXOWXUDO�SURGXFWLRQ�PHWKRGV��DQG�LQ�DUHDV�ZLWK�YHU\�VPDOO�IDUPV�WKDW�XVH�PRUH�WUDGLWLRQDO

PHWKRGV�RI�IDUPLQJ���2QH�UHVXOW�KDV�EHHQ�WKH�SURRI�RI�WKH�K\SRWKHVLV�WKDW�WKH�TXDOLW\�RI�FURS�DUHD�HVWLPDWHV�GHYHORSHG�XVLQJ

WUDGLWLRQDO�VXUYH\�PHWKRGV�KDV�EHHQ�VLJQLILFDQWO\�SRRUHU�IRU�DUHDV�DW�VRPH�GLVWDQFH�IURP�WKH�0LQLVWU\�RI�$JULFXOWXUH�ILHOG�RIILFHV�

�� ,QWURGXFWLRQ

,Q�WKH�ODVW�WZHQW\�\HDUV��0H[LFR�KDV�EHHQ�LQYROYHG�LQ�PDQ\�UHFXUUHQW�FULVHV�WKDW�KDYH�LPSDFWHG�WKH

DJULFXOWXUH�VHFWRU���$PRQJ�WKH�SUREOHPV�ZHUH�WKH�OLPLWDWLRQV�DQG�SRRU�TXDOLW\�RI�VRPH�RI�WKH�EDVLF

DJULFXOWXUDO�VWDWLVWLFV���,Q�������DW�WKH�EHJLQQLQJ�RI�WKLV�$GPLQLVWUDWLRQ��WKH�0LQLVWHU�RI�$JULFXOWXUH

VWDUWHG�DQ�DPELWLRXV�SURMHFW�FDOOHG�´6LVWHPD�1DFLRQDO�GH�,QIRUPDFLyQ�$JURSHFXDULDµ�ZLWK�D�JRDO�RI

LPSURYLQJ�WKH�TXDOLW\�RI�DJULFXOWXUDO�VWDWLVWLFV�DQG�LQIRUPDWLRQ���7KH�LQLWLDO�GLDJQRVLV�RI�WKH�SURMHFW

SRLQWHG�RXW�WKUHH�PDLQ�SUREOHPV�

& REVROHWH�PHWKRGRORJ\�LQFOXGLQJ�ILHOG�PHDVXUHPHQWV��GDWD�FROOHFWLRQ��GDWD�SURFHVVLQJ�DQG

SXEOLFDWLRQ�RI�WKH�VWDWLVWLFV�

& ODFN�RI�FRRUGLQDWLRQ�EHWZHHQ�SURGXFHUV�DQG�XVHUV�RI�WKH�LQIRUPDWLRQ��DQG

& D�YHU\�SRRU�LQIUDVWUXFWXUH�LQ�WHOHFRPPXQLFDWLRQV�KDUGZDUH�DQG�VRIWZDUH�LQ�WKH�DJULFXOWXUDO

VHFWRU�

7R�LQFUHDVH�WKH�TXDOLW\�RI�WKH�DJULFXOWXUDO�LQIRUPDWLRQ��ZH�DSSOLHG�WKUHH�DUHDV�RI�WHFKQRORJ\�DQG

VWDWLVWLFDO�PHWKRGRORJ\�ZKLFK�ZHUH�

& 5HPRWH�VHQVLQJ�DQG�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��*,6��

& 6DPSOH�6XUYH\V��DQG

& ,QIRUPDWLRQ�WHFKQRORJ\�

(DFK�RI�WKHVH�HIIRUWV�UHTXLUHG�D�ODUJH�LQYHVWPHQW�LQ�WUDLQLQJ�DQG�KXPDQ�FDSLWDO�GHYHORSPHQW�

DQG�DOVR�D�KDUGZDUH�LQYHVWPHQW�

2QH�K\SRWKHVLV�DERXW�GDWD�FROOHFWHG�XQGHU�WKH�KLVWRULF�PHWKRGRORJ\�VWDWHV�WKDW�TXDOLW\�ZDV�VLJQLILFDQWO\

SRRUHU�LQ�DUHDV�GLVWDQW�IURP�0LQLVWU\�ILHOG�RIILFHV���7KLV�SDSHU�ZLOO�FRQFHQWUDWH�RQ�WKH�DSSOLFDWLRQ�RI

UHPRWH�VHQVLQJ�WR�DQDO\]H�WKLV�K\SRWKHVLV�IRU�FURS�DFUHDJH�HVWLPDWHV�DQG�GLVFXVV�KRZ�WKH�RWKHU

WHFKQRORJLHV�DOVR�DLGHG�WKLV�DQDO\VLV�



���

�� 5HPRWH�6HQVLQJ�3URMHFWV�LQ�6$*$5��0H[LFR

,Q�0H[LFR��WKH�DJULFXOWXUDO�\HDU�LV�GLYLGHG�LQWR�WZR�FURS�VHDVRQ�F\FOHV���7KH�´$XWXPQ�:LQWHUµ�F\FOH

PDLQO\�LQYROYHV�LUULJDWHG�DJULFXOWXUH�IRU�FRPPHUFLDO�SXUSRVHV���,UULJDWHG�DJULFXOWXUH�DFFRXQWV�IRU

DSSUR[LPDWHO\�RQH�WKLUG�RI�RXU�SULQFLSDO�JUDLQV�DQG�RLOVHHG�SURGXFWLRQ���7KH�´6SULQJ�6XPPHUµ�F\FOH�

ZKLFK�LV�PDLQO\�QRQ�LUULJDWHG�DQG�LQFOXGHV�PXFK�VXEVLVWHQFH�IDUPLQJ��DFFRXQWV�IRU�WKH�RWKHU�WZR�WKLUGV

RI�WKLV�SURGXFWLRQ���$JULFXOWXUH�LQ�0H[LFR�PD\�EH�IXUWKHU�FKDUDFWHUL]HG�E\�LWV�WZR�W\SHV�RI�SURGXFWLRQ

WHFKQRORJLHV��´PRGHUQµ�YHUVXV�´WUDGLWLRQDOµ���0RGHUQ�SURGXFWLRQ�VWDWHV�VXFK�DV�6LQDORD��7DPDXOLSDV

DQG�6RQRUD�KDYH�\LHOGV�RI���WRQV�SHU�DFUH��ZKLOH�WUDGLWLRQDO�SURGXFWLRQ�VWDWHV�VXFK�DV�2D[DFD��7OD[FDOD

DQG�&KLDSDV�SURGXFH�����NLORJUDPV�SHU�DFUH�

6LQFH������ZH�KDYH�EHHQ�ZRUNLQJ�RQ�VHYHUDO�SURMHFWV�

& 6SULQJ�6XPPHU�FURSV�IURP�WKH������VHDVRQ�LQ�0RUHORV�

& $XWXPQ�:LQWHU�FURSV�IURP�WKH�����������VHDVRQ�LQ�7DPDXOLSDV�

& 6SULQJ�6XPPHU�FURSV�IURP�WKH������VHDVRQ�LQ�*XDQDMXDWR��DQG

& 6SULQJ�6XPPHU�FURSV�IURP�WKH������VHDVRQ�LQ�=DFDWHFDV��'XUDQJR��(VWDGR�GH�0H[LFR��-DOLVFR�

&KLDSDV�DQG�*XDQDMXDWR�

��� &RYHUDJH�RI�/DQGVDW�70�,PDJHV

'XULQJ�WKH�ODVW�WKUHH�\HDUV��ZH�KDYH�REWDLQHG�WKLUW\�/DQGVDW�7KHPDWLF�0DSSHU��70��LPDJHV�FRYHULQJ

QLQH�VWDWHV�DFURVV�WKH�FRXQWU\�GXULQJ�ERWK�FURS�F\FOHV���7KH�70�VHQVRU�PHDVXUHV�UHIOHFWHG�OLJKW�LQ

VHYHQ�EDQGV�RI�WKH�HOHFWURPDJQHWLF�VSHFWUXP���7KHVH�PHDVXUHPHQWV�DUH�WDNHQ�IURP�D����PHWHU��VTXDUH�

JURXQG�DUHD��NQRZQ�DV�D�´SL[HOµ���2QH�70�VFHQH�FRYHUV�DQ�DUHD�RI����ð����NP��DSSUR[LPDWHO\

���PLOOLRQ�SL[HOV�

:H�KDYH�FRQGXFWHG�WKLV�ZRUN�LQ�DOO�W\SHV�RI�ODQG�DUHDV��LQFOXGLQJ�0RUHORV�ZLWK�YHU\�VPDOO�SLHFHV�RI

ODQG�SODQWHG�ZLWK�FRUQ��7DPDXOLSDV�ZLWK���������DFUHV�RI�VRUJKXP�LQ�RQH�FRQFHQWUDWHG�DUHD��DQG

-DOLVFR�ZKLFK�FRPELQHV�ERWK�VL]HV�RI�DUHDV�SODQWHG���7KH�QRUWKHUQ�VWDWHV�KDYH�YHU\�ODUJH�DUHDV�RI�FRUQ

DQG�ZKHDW�SURGXFWLRQ�DQG�XVH�PRGHUQ�WHFKQRORJ\��ZKLOH�VRXWKHUQ�VWDWHV�KDYH�PDQ\�VPDOO�IDUPV�DQG�XVH

ROGHU��PRUH�WUDGLWLRQDO�PHWKRGV���:H�KDYH�IRXQG�RXW�WKDW�UHPRWH�VHQVLQJ�LV�PRUH�SUHFLVH�LQ�WKH�QRUWK

WKDQ�LQ�WKH�VRXWK���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�DYHUDJH�ILHOG�VL]H�LQ�DQ�DUHD�DQG

WKH�VL]H�RI�D�SL[HO�

��� 5HVRXUFHV�8VHG

7R�FRQGXFW�WKHVH�SURMHFWV��WKH�IROORZLQJ�UHVRXUFHV�ZHUH�XWLOL]HG�

& IRXU�3&V�ZLWK�:LQGRZV�17�LQ�D�/$1�HQYLURQPHQW�WR�PDQDJH�WKH�JHRJUDSKLF�LQIRUPDWLRQ

�LQFOXGLQJ�GDWD�EDVHV�RI�WKH�*36�FDPSDLJQV�DQG�'LJLWDO�&DUWRJUDSK\��

& (5'$6�LPDJH�SURFHVVLQJ�DQG�$UF,QIR�*,6�VRIWZDUH�

& RQH�0RWRUROD�*OREDO�3RVLWLRQ�6\VWHP�*36�XQLW�DQG�*HROLQN�VRIWZDUH�

& D�WHFKQLFDO�VWDII�RI�IRXU�SHUVRQV��DQG

& IRXU�VWXGHQWV�RI�WKH�1DWLRQDO�8QLYHUVLW\�ZRUNLQJ�IRU�IUHH�
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��� ([SHFWHG�3URGXFWV

6KRUW�5DQJH�3URGXFW���2QFH�WKH�FURS�DUHD�SODQWHG�LV�HVWLPDWHG��ZH�ZLOO�EH�DEOH�WR�PDNH�DQ�HVWLPDWH�RI

WKH�SURGXFWLRQ�ZLWK�WKH�\LHOGV�WKDW�ZHUH�IRXQG�YLD�VDPSOH�VXUYH\V���7KLV�H[HUFLVH�FDQ�EH�GRQH�E\

UHJLRQ��E\�SURGXFW�DQG�E\�DJULFXOWXUDO�F\FOH�

/RQJ�5DQJH�3URGXFW���:LWK�WKH�FRQWLQXHG�GHYHORSPHQW�DQG�H[SDQVLRQ�RI�WKLV�HIIRUW��ZH�H[SHFW�WR�KDYH

DQ�´$JULFXOWXUH�5HVRXUFH�,QYHQWRU\�DQG�0RQLWRULQJ�6\VWHPµ�LQ�0H[LFR�WKDW�PHHWV�WKH�VWDWLVWLFDO

VWDQGDUGV�WKDW�ZH�QRZ�H[SHFW�

�� ([DPSOH�RI�3URFHGXUHV�IRU�=DFDWHFDV�DQG�'XUDQJR

=DFDWHFDV�DQG�'XUDQJR�DUH�WKH�PDLQ�SURGXFHUV�RI�EHDQV�LQ�WKH�6SULQJ�6XPPHU�F\FOH���7KLV�LV�WKH

UHDVRQ�ZK\�WKH\�ZHUH�VHOHFWHG�WR�EH�SDUW�RI�WKH�HVWLPDWLRQ�RI�DUHD�SODQWHG�ZLWK�WKH�XVH�RI�WKHVH�QHZ

WHFKQRORJLHV�DQG�PHWKRGRORJ\�

7KH�DFWLYLWLHV�GRQH�LQ�WKLV�SURMHFW�DUH�GLJLWL]DWLRQ�DQG�JHRUHIHUHQFLQJ��*36�VDPSOH�VXUYH\��LPDJH

SURFHVVLQJ��DQG�LQWHJUDWLRQ�RI�LQIRUPDWLRQ�

��� 'LJLWL]DWLRQ�DQG�*HRUHIHUHQFLQJ

7KH�IROORZLQJ�SDSHU�GRFXPHQWV�ZHUH�FRQYHUWHG�WR�GLJLWDO�IRUP��GLJLWL]HG��DQG�RU�UHJLVWHUHG�WR�D�PDS

FRRUGLQDWH�EDVH��JHRUHIHUHQFHG��

& ,1(*,�FDUWRJUDSKLF�PDSV�DQG�&,0$�FHQVXV�W\SH�ERXQGDULHV�

& 0LQLVWU\�RI�7UDQVSRUW�5RDG�$WODV��DQG

& 5HJLRQDO�5XUDO�'HYHORSPHQW�'LVWULFWV��''5V��DQG�SUHYLRXV�VWDWLVWLFV�RI�6$*$5�

��� *36�VDPSOH�VXUYH\

$�*36�VDPSOH�VXUYH\�ZDV�GRQH�LQ�=DFDWHFDV��FROOHFWLQJ�LQIRUPDWLRQ�EDVHG�RQ�����UDQGRPO\�VHOHFWHG

SRLQWV���7KHVH�ZHUH�GLYLGHG�LQWR�FODVVHV�VXFK�DV�JRRG�TXDOLW\�EHDQV��UHJXODU�TXDOLW\�EHDQV��SRRU�TXDOLW\

EHDQV��FRUQ��HWF�

��� /DQGVDW�7KHPDWLF�0DSSHU�,PDJH�3URFHVVLQJ

7KH�/DQGVDW�70�LPDJHV�ZHUH�SURJUDPPHG�LQ�WKH�VDPH�SHULRG�RI�WLPH�ZKHQ�ZH�GLG�WKH�*36�VXUYH\

QHDU�WKH�KDUYHVW�VHDVRQ�IRU�LGHQWLILFDWLRQ�SXUSRVHV�

7KHUH�DUH�WZR�VWDJHV�LQ�WKH�FODVVLILFDWLRQ�RI�WKH�LPDJHV�

& WKH�DXWRPDWLF�FODVVLILFDWLRQ�WKDW�LV�GRQH�GLYLGLQJ�WKH�´SL[HOVµ�RI�WKH�LPDJH�LQ����FODVVHV��DQG

& WKH�LQIRUPDWLRQ�REWDLQHG�LQ�WKH�*36�VXUYH\�LV�LQWURGXFHG�LQ�WKH�´WUDLQLQJµ�SURFHVV�RI�WKH

FRPSXWHU�IRU�D�VXSHUYLVHG�FODVVLILFDWLRQ�

��� ,QWHJUDWLRQ�RI�,QIRUPDWLRQ

7KH�ODVW�SDUW�RI�WKH�SURMHFW�LV�WKH�LQWHJUDWLRQ�RI�WKH�LQIRUPDWLRQ�LQ�UHSRUWV�WKDW�DUH�VHQW�WR�WKH�6WDWHV�IRU

YHULILFDWLRQ�DQG�GLVFXVVLRQ���6RPH�UHVXOWV�IRU�WKH�SURMHFW�LQ�0RUHORV�DUH�VKRZQ�LQ�7DEOH���
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7DEOH��� &RPSDULVRQ�RI�,QIRUPDWLRQ�2EWDLQHG

E\�WKH�7UDGLWLRQDO�0HWKRG�DQG�5HPRWH�6HQVLQJ�LQ�0RUHORV
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��'LIIHUHQFH�RI�WKH�DEVROXWH�YDOXH

7KH�ILUVW�URZ�RI�WKH�WDEOH�FRQWDLQV�WKH�FRXQWLHV�PRUH�GLVWDQW�IURP�RXU�RIILFHV��DQG�RI�PRUH�GLIILFXOW

DFFHVV��ZKLOH�WKH�ODVW�URZ�FRQWDLQV�WKH�FRXQWLHV�LQ�ZKLFK�6$*$5�KDV�RIILFHV���7KLV�FRPSDULVRQ�SURYHG

RXU�K\SRWKHVLV�WKDW�WKH�IDUWKHU�WKH�FRXQW\�WKH�OHVV�SUHFLVH�WKH�LQIRUPDWLRQ�

$IWHU�WKLV�SURMHFW�LQ�0RUHORV��ZH�GLG�D�QHZ�JURXQG�EDVHG�VXUYH\�XVLQJ�*36�DQG�IRXQG�WKDW�WKH�ODUJHVW

GLIIHUHQFH�EHWZHHQ�WKH�VXUYH\�UHVXOWV�DQG�WKH�UHPRWH�VHQVLQJ�DSSURDFK�ZDV����SHUFHQW�LQ�D�FRXQW\�ZLWK

YHU\�VPDOO�IDUPV�IURP���WR���DFUHV�DQG�D�QRQ�KRPRJHQHRXV�NLQG�RI�FURSSLQJ�SDWWHUQ���7KHVH�UHVXOWV

KDYH�EHHQ�HQFRXUDJLQJ�DQG�WKH�QHZ�JURXQG�EDVHG�VXUYH\�ZLWK�*36�PHWKRGRORJ\�DQG�WKH�UHPRWH

VHQVLQJ�WHFKQRORJ\�KDYH�LQGHHG�LPSURYHG�RXU�FURS�DFUHDJH�HVWLPDWLRQ�V\VWHP�

$FNQRZOHGJPHQWV

:H�ZDQW�WR�SRLQW�RXW�WKDW�WKLV�LV�D�MRLQW�SURMHFW�ZLWK�WKH�1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH

�1$66���WKH�)RUHLJQ�$JULFXOWXUDO�6HUYLFH��)$6��DQG�WKH�(FRQRPLF�5HVHDUFK�6HUYLFH��(56��RI�WKH�8�6�

'HSDUWPHQW�RI�$JULFXOWXUH���7KH\�KDYH�EHHQ�D�JUHDW�KHOS�ZLWK�WHFKQLFDO�DVVLVWDQFH��LPDJHV��HTXLSPHQW

DQG�SURYLGHG��PRUH�WKDQ�DQ\WKLQJ��D�ORW�RI�PRUDO�VXSSRUW�

/DVW�EXW�QRW�OHDVW��ZH�KDYH�EHHQ�UHFHLYLQJ�FRQVLGHUDEOH�KHOS�IURP�WKH�0DSSLQJ�6FLHQFH�/DERUDWRU\�DW

7H[DV�$	0�8QLYHUVLW\���7KH\�KDYH�EHHQ�JLYLQJ�XV�WHFKQLFDO�DVVLVWDQFH�UHODWHG�WR�WKH�QHZ�WHFKQRORJLHV

DQG�PHWKRGRORJLHV�DV�ZHOO�


