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7KLV SDSHU SUHVHQWV WKH VHFRQG JHQHUDWLRQ RI WKH

$GYDQFHG *36 */21$66 $6,&� WKH $**$��� D FKLS

FRYHULQJ D ZLGH UDQJH RI *36 DQG */21$66 VSDFH

UHODWHG DSSOLFDWLRQV� LQFOXGLQJ 6SDFHFUDIW &RQWURO

�SRVLWLRQ� YHORFLW\� WLPH DQG DWWLWXGH GHWHUPLQDWLRQ LQ

RUELW�� 3UHFLVH 2UELW 'HWHUPLQDWLRQ� $WPRVSKHULF

6RXQGLQJ DQG 5HIHUHQFH 6WDWLRQV� 7KH $**$�� KDV

WZHOYH FKDQQHOV� HDFK FKDQQHO VXSSRUWLQJ *36 RU

*/21$66 RSHUDWLRQ ZLWK &�$�FRGH� 3�FRGH RU *36 <�

FRGH� ,WV IHDWXUHV LQFOXGH ERWK VLQJOH�IUHTXHQF\ DQG

GXDO�IUHTXHQF\ RSHUDWLRQ� �� FRPSOH[ FRUUHODWRUV�

VXSSRUW IRU WKH +\EULG 3DUDOOHO�0XOWLSOH[ DWWLWXGH

GHWHUPLQDWLRQ VFKHPH� DQG KLJK�SHUIRUPDQFH DGDSWLYH

VHPL�FRGHOHVV WUDFNLQJ RI *36 <�FRGH� 7KH $**$��

ZLOO EH PDQXIDFWXUHG LQ D UDGLDWLRQ WROHUDQW WHFKQRORJ\

DQG ZLOO EH DYDLODEOH WR (XURSHDQ LQGXVWU\ DV DQ

$SSOLFDWLRQ 6SHFLILF 6WDQGDUG 3URGXFW�

7KH SDSHU ILUVW GHVFULEHV WKH SULQFLSOHV RI *36 DQG

*/21$66 RSHUDWLRQ DQG OLVWV WKH PDLQ DSSOLFDWLRQV

WDUJHWHG E\ WKH $**$��� 7KLV LV IROORZHG E\ DQ RXWOLQH

RI WZR W\SLFDO UHFHLYHUV DQG E\ DQ RYHUYLHZ RI WKH

$**$�� IXQFWLRQDOLW\� )LQDOO\ WKH GHVLJQ KHULWDJH� WKH

GHYHORSPHQW ORJLF DQG WKH $**$�� DYDLODELOLW\ DQG

HYDOXDWLRQ DFWLYLWLHV DUH SUHVHQWHG�

�� 35,1&,3/(6 2) 23(5$7,21

7KH *OREDO 3RVLWLRQLQJ 6\VWHP �*36� LV D QDYLJDWLRQ

V\VWHP GHSOR\HG E\ WKH 8QLWHG 6WDWHV 'HSDUWPHQW RI

'HIHQVH� :KLOH WKH GULYLQJ UHDVRQV EHKLQG WKH

GHYHORSPHQW ZHUH PLOLWDU\� FLYLOLDQ XVDJH ZDV IRUHVHHQ

IURP WKH EHJLQQLQJ DQG KDV UDSLGO\ H[SDQGHG EH\RQG

DQ\ LQLWLDO H[SHFWDWLRQV� 7RGD\� LW UHSUHVHQWV D ODUJH

DSSOLFDWLRQ DUHD UDQJLQJ IURP FRQVXPHU HTXLSPHQW WR

VSDFHERUQH 6SDFHFUDIW &RQWURO UHFHLYHUV DQG UHPRWH

VHQVLQJ LQVWUXPHQWDWLRQ�

7KH *36 VSDFH VHJPHQW FRQVLVWV RI �� VDWHOOLWHV RQ

DFFXUDWHO\ GHWHUPLQHG RUELWV� HDFK FDUU\LQJ ����� 0+]

DWRPLF RVFLOODWRUV� PRQLWRUHG WR D IHZ QDQRVHFRQGV

DFFXUDF\ ZLWK UHVSHFW WR WKH *36 V\VWHP WLPH� (DFK

VDWHOOLWH WUDQVPLWV XQLTXH &RGH 'LYLVLRQ 0XOWLSOH

$FFHVV �&'0$� VLJQDOV E\ PRGXODWLQJ WKH FDUULHU ZLWK

SVHXGR�UDQGRP FRGH VHTXHQFHV� QDPHO\ ZLWK WKH �����

0E�V &RDUVH�$FTXLVLWLRQ �&�$� FRGH� PRGXODWHG RQ WKH

������� 0+] /� FDUULHU IRU VWDQGDUG DSSOLFDWLRQV� DQG

ZLWK WKH ����� 0E�V 3UHFLVLRQ �3� FRGH� PRGXODWHG RQ

WKH /� DQG WKH ������ 0+] /� FDUULHUV IRU SUHFLVH

DSSOLFDWLRQV� 7KH 3�FRGH LV FXUUHQWO\ HQFU\SWHG E\ D

FRGH ZKLFK LV JHQHUDOO\ UHVHUYHG WR PLOLWDU\ XVHUV� DQG

WKH UHVXOWLQJ FRGH PRGXODWHG RQ WKH *36 VLJQDOV LV

FDOOHG WKH <�FRGH� 1HYHUWKHOHVV� FRGHOHVV DQG VHPL�

FRGHOHVV WUDFNLQJ WHFKQLTXHV KDYH EHHQ GHYHORSHG WR

FLUFXPYHQW WKLV OLPLWDWLRQ IRU FLYLOLDQ DSSOLFDWLRQV�

6HPL�FRGHOHVV WHFKQLTXHV H[SORLW WKH NQRZOHGJH RI WKH

3�FRGH SULRU WR HQFU\SWLRQ WR UHGXFH WKH SUH�FRUUHODWLRQ

EDQGZLGWK WR WKDW RI WKH HQFU\SWLQJ FRGH� LPSURYLQJ WKH

6LJQDO�WR�1RLVH 5DWLR �615� E\ DSSUR[LPDWHO\ �� G%�

7KH FRGH VHTXHQFHV DQG WKH VLJQDO FDUULHUV DUH DOO

FRKHUHQWO\ GHULYHG IURP WKH RQ�ERDUG DWRPLF

RVFLOODWRUV� 7KH SRVLWLRQ RI WKH *36 VDWHOOLWHV DQG RWKHU

XVHIXO SDUDPHWHUV DUH WUDQVPLWWHG RQ ERWK WKH /� DQG

/� VLJQDOV DW D UDWH RI �� E�V�

$ UHFHLYHU JHQHUDWHV UHSOLFDV RI WKH SVHXGR�UDQGRP

FRGH VHTXHQFHV DQG V\QFKURQL]HV WKHP WR WKH VLJQDOV

UHFHLYHG IURP WKH VDWHOOLWHV� 1HJOHFWLQJ DWPRVSKHULF

SURSDJDWLRQ HIIHFWV� HDFK UHFHLYHG VLJQDO KDV EHHQ

GHOD\HG GXULQJ LWV WUDQVPLVVLRQ E\ D SURSDJDWLRQ WLPH

FRUUHVSRQGLQJ WR WKH GLVWDQFH EHWZHHQ WKH VDWHOOLWH DQG

WKH UHFHLYHU� ,I VLJQDOV IURP IRXU VDWHOOLWHV DUH UHFHLYHG

VLPXOWDQHRXVO\ DQG WKH UHODWHG SURSDJDWLRQ WLPHV DUH

DFFXUDWHO\ PHDVXUHG� WKH UHFHLYHU FDQ UHVROYH IRU WKH

WKUHH SK\VLFDO FRRUGLQDWHV DQG WKH UHFHLYHU WLPH�



$ GLIIHUHQW DSSURDFK LV XVHG WR GHWHUPLQH DWWLWXGH� 7KH

VLJQDO IURP D VDWHOOLWH LV UHFHLYHG YLD WKUHH RU PRUH

VHSDUDWH DQWHQQDV FRQQHFWHG WR D UHFHLYHU FDSDEOH RI

PHDVXULQJ SUHFLVHO\ WKH GLIIHUHQFH LQ FDUULHU SKDVH

EHWZHHQ WKH DQWHQQD VLJQDOV� 7KH FDUULHU SKDVH

GLIIHUHQFHV DOORZ WKH UHFHLYHU WR UHFRYHU WKH DQJOH

EHWZHHQ WKH DQWHQQD EDVHOLQH DQG WKH LQFLGHQW VLJQDO

GLUHFWLRQ� 7R IXOO\ GHWHUPLQH WKH DWWLWXGH DW OHDVW WZR

DWWLWXGH PHDVXUHPHQWV DORQJ GLIIHUHQW EDVHOLQHV DUH

QHHGHG� 7KH SKDVH GHWHUPLQDWLRQ SUHFLVLRQ LV W\SLFDOO\

� PP� VR WKDW ZLWK DQ DQWHQQD VSDFLQJ RI � PHWHU DQ

DQJXODU DFFXUDF\ EHWWHU WKDQ ���� FDQ EH REWDLQHG >�@�

7KH *OREDO 2UELWLQJ 1DYLJDWLRQ 6DWHOOLWH 6\VWHP

�*/21$66� LV EHLQJ GHSOR\HG E\ WKH 5XVVLDQ

)HGHUDWLRQ DQG LV EDVHG RQ WKH VDPH RSHUDWLQJ

SULQFLSOHV DV *36� DOWKRXJK ZLWK VRPH LPSOHPHQWDWLRQ

GLIIHUHQFHV� VXFK DV WKH XVH RI )UHTXHQF\ 'LYLVLRQ

0XOWLSOH $FFHVV �)'0$� LQVWHDG RI &'0$ IRU VDWHOOLWH

LGHQWLILFDWLRQ� */21$66 HPSOR\V GLIIHUHQW FDUULHU

IUHTXHQFLHV IRU HDFK RI WKH SODQQHG �� VDWHOOLWHV�

DOWKRXJK DQWLSRGDO VDWHOOLWHV UHXVH WKH VDPH IUHTXHQF\�

HIIHFWLYHO\ KDOYLQJ WKH QXPEHU RI RFFXSLHG IUHTXHQF\

FKDQQHOV� &XUUHQWO\ WKH */21$66 IUHTXHQFLHV DUH

���������· L 0+] IRU /� DQG ���������· L 0+] IRU

/�� ZLWK L EHLQJ WKH FKDQQHO QXPEHU UDQJLQJ IURP �� WR

��� ��� WR �� IURP ������ 2WKHU GLIIHUHQFHV LQFOXGH WKH

ORZHU FRGH PRGXODWLRQ UDWHV ���� NE�V IRU &�$�FRGH

DQG ���� 0E�V IRU 3�FRGH� DQG WKH DEVHQFH RI

HQFU\SWLRQ RQ WKH 3�FRGH�

)URP DQ DSSOLFDWLRQ SRLQW RI YLHZ� WKH FRPELQDWLRQ RI

*36 DQG */21$66 RIIHUV LQFUHDVHG SUHFLVLRQ�

DYDLODELOLW\ DQG UHOLDELOLW\ ZLWK UHVSHFW WR HDFK V\VWHP

DORQH DQG LV WKHUHIRUH YHU\ DWWUDFWLYH� DOWKRXJK LW KDV

EHHQ OLPLWHG VR IDU E\ GLIILFXOWLHV LQ WKH */21$66

GHSOR\PHQW� 'HWDLOHG LQIRUPDWLRQ RQ *36 DQG

*/21$66 FDQ EH IRXQG LQ >�@�

�� $**$�� 7$5*(7 $33/,&$7,216

7KH VHFRQG JHQHUDWLRQ $GYDQFHG *36 */21$66

$6,& �$**$��� LPSOHPHQWV DOO WKH KLJK�VSHHG GLJLWDO

VLJQDO SURFHVVLQJ UHTXLUHG WR DFTXLUH DQG WUDFN *36

DQG */21$66 VLJQDOV� ,W LV EHLQJ GHYHORSHG WR FRYHU D

PDMRULW\ RI VSDFH UHODWHG DSSOLFDWLRQV� LQFOXGLQJ WKRVH

OLVWHG EHORZ�

���6SDFHFUDIW &RQWURO

6SDFHFUDIW &RQWURO DSSOLFDWLRQV LQFOXGH WKH

GHWHUPLQDWLRQ RI SRVLWLRQ� DWWLWXGH DQG WLPH� QRUPDOO\

XVLQJ RQO\ WKH &�$�FRGH RQ WKH /� IUHTXHQF\� 7KH RQ�

ERDUG $WWLWXGH DQG 2UELW &RQWURO 6\VWHP �$2&6�

FRPSXWHU FDQ XVH WKH SRVLWLRQ DQG DWWLWXGH LQIRUPDWLRQ

LQ UHDO WLPH IRU FRQWURO SXUSRVHV� ZKLOH WKH WLPH

LQIRUPDWLRQ FDQ EH XVHG E\ WKH 'DWD +DQGOLQJ 6\VWHP

DQG WKH SD\ORDG WR SUHFLVHO\ WLPH�WDJ RQ�ERDUG

PHDVXUHPHQWV RU WR V\QFKURQL]H VDWHOOLWHV LQ D

FRQVWHOODWLRQ�

7KH $**$�� VXSSRUWV VHYHUDO UHFHLYHU DUFKLWHFWXUHV IRU

DWWLWXGH PHDVXUHPHQW� LQFOXGLQJ WKH SDUDOOHO

DUFKLWHFWXUH DQG WKH QRYHO K\EULG SDUDOOHO�PXOWLSOH[

DUFKLWHFWXUH >�@ ZKLFK UHTXLUHV ��� WR ��� IHZHU

FKDQQHOV WKDQ WKH SDUDOOHO RQH� 7KH SRVLWLRQ

GHWHUPLQDWLRQ DFFXUDF\ LV W\SLFDOO\ D IHZ WHQV RI P�

GHSHQGLQJ RQ WKH RQ�ERDUG VRIWZDUH FRPSOH[LW\ DQG

FRPSXWDWLRQDO UHVRXUFHV >�@� ZKLOH WKH DFFXUDF\ IRU

DWWLWXGH GHWHUPLQDWLRQ LV VWURQJO\ GHSHQGHQW RQ WKH

DFFRPPRGDWLRQ RI WKH DQWHQQDV� DQG LQ SDUWLFXODU E\

WKH RQ�ERDUG PXOWLSDWK HQYLURQPHQW�

7KH $**$�� DOVR IXOO\ VXSSRUWV WUDFNLQJ RI VLJQDOV

SURYLGHG E\ V\VWHPV VXFK DV WKH (XURSHDQ

*HRVWDWLRQDU\ 1DYLJDWLRQ 2YHUOD\ 6\VWHP �(*126�

DQG WKH HTXLYDOHQW 86 DQG -DSDQHVH V\VWHPV �:$$6

DQG 076$7�� 7KHVH VLJQDOV ZLOO EH XVHG IRU UDQJLQJ�

DQG IRU EURDGFDVWLQJ RI LQWHJULW\ LQIRUPDWLRQ DQG

GLIIHUHQWLDO FRUUHFWLRQV�

���3UHFLVH 2UELW 'HWHUPLQDWLRQ

,Q WKLV DSSOLFDWLRQ WKH VSDFHFUDIW XVHU SRVLWLRQ LV

REWDLQHG E\ FRPELQLQJ WKH /� DQG /� FDUULHU SKDVH

GDWD ZLWK WUDFNLQJ LQIRUPDWLRQ IURP D VHW RI JURXQG

UHIHUHQFH VWDWLRQV DQG XVLQJ VRSKLVWLFDWHG PRGHOV RI WKH

SHUWXUEDWLRQV DIIHFWLQJ WKH RUELW� VXFK DV DLU GUDJ�

JUDYLW\ DQRPDOLHV� HWF� 7KHVH FDOFXODWLRQV DUH

SHUIRUPHG DV SRVW�SURFHVVLQJ RQ JURXQG DQG FDQ \LHOG

FP�OHYHO DFFXUDF\ RI WKH SRVLWLRQ UHODWLYH WR WKH

UHIHUHQFH REWDLQHG IURP WKH VHW RI UHIHUHQFH VWDWLRQV�

���$WPRVSKHULF 6RXQGLQJ

$WPRVSKHULF 6RXQGLQJ LV D OLPE VRXQGLQJ WHFKQLTXH

ZKLFK WDNHV DGYDQWDJH RI WKH YDULDWLRQV LQ UHIUDFWLRQ

LQGH[ ZKHQ WKH VLJQDOV SDVV WKURXJK WKH HDUWK
V

DWPRVSKHUH VR DV WR ILQDOO\ GHWHUPLQH WHPSHUDWXUH DQG

KXPLGLW\ XS WR KHLJKWV RI �� NP DQG �� NP�

UHVSHFWLYHO\� :KHQ VLJQDOV IURP D ULVLQJ RU VHWWLQJ *36

RU */21$66 VDWHOOLWH SDVV WKURXJK WKH VWUDWRVSKHUH

DQG WKH WURSRVSKHUH EHIRUH UHDFKLQJ WKH VHQVRU� WKH

SURSDJDWLRQ SDWKV DUH VXEMHFW WR UHIUDFWLRQ� 7KH

UHIUDFWLRQ DQJOH SURILOH FDQ EH SUHFLVHO\ GHWHUPLQHG

IURP FDUULHU SKDVH PHDVXUHPHQWV� DOORZLQJ WKH YHUWLFDO

UHIUDFWLYLW\ SURILOH WR EH UHFRYHUHG� ,Q WKH VWUDWRVSKHUH

DQG XSSHU WURSRVSKHUH ZKHUH WKH ZDWHU YDSRU FRQWHQW LV

ORZ� UHIUDFWLRQ LV PDLQO\ GHWHUPLQHG E\ YHUWLFDO

WHPSHUDWXUH JUDGLHQWV DQG WKH WHPSHUDWXUH SURILOH FDQ

EH DFFXUDWHO\ UHWULHYHG� ,Q WKH ORZHU WURSRVSKHUH WKH

ZDWHU YDSRU HIIHFWV DUH GRPLQDQW DQG WKH KXPLGLW\ FDQ

EH UHWULHYHG� SURYLGHG WKH WHPSHUDWXUH LV NQRZQ ZLWK D

PRGHVW DFFXUDF\�

)URP D /RZ (DUWK 2UELW �/(2� VDWHOOLWH DERXW D

WKRXVDQG PHDVXUHPHQWV RI WHPSHUDWXUH DQG KXPLGLW\

SURILOHV FDQ EH SHUIRUPHG SHU GD\ XVLQJ ERWK *36 DQG



*/21$66 VLJQDOV� 7KLV LV H[SHFWHG WR KDYH D

VXEVWDQWLDO LPSDFW RQ RSHUDWLRQDO PHWHRURORJ\ DQG RQ

FOLPDWRORJ\�

$ VLPLODU WHFKQLTXH FDQ EH DSSOLHG IRU PRQLWRULQJ WKH

HOHFWURQ GHQVLW\ LQ WKH LRQRVSKHUH XS WR WKH /(2 RUELWDO

KHLJKW�

���5HIHUHQFH 6WDWLRQV

5HIHUHQFH 6WDWLRQV DUH XVHG WR FRPSHQVDWH IRU WKH

LQWHQWLRQDO DQG QRQ�LQWHQWLRQDO HUURUV LQ WKH *36 DQG

*/21$66 VLJQDOV� $ UHIHUHQFH VWDWLRQ LV SODFHG DW D

IL[HG ZHOO�GHWHUPLQHG ORFDWLRQ RQ WKH JURXQG� DQG WKXV

DQ\ FKDQJH LQ WKH SRVLWLRQ FDOFXODWHG IURP WKH UHFHLYHG

VLJQDOV FDQ EH XVHG WR LGHQWLI\ HUURUV LQ WKH VDPH

VLJQDOV� (VWLPDWHV RI WKH HUURUV FDQ EH WUDQVPLWWHG WR

RWKHU UHFHLYHUV� DOORZLQJ WKHP WR FRPSHQVDWH IRU WKH

HUURUV XVLQJ GLIIHUHQWLDO WHFKQLTXHV� 5HIHUHQFH VWDWLRQV

UHTXLUH D UHFHLYHU FDSDEOH RI UHFHLYLQJ DQG GHFRGLQJ

ERWK WKH /� DQG /� IUHTXHQFLHV WR HOLPLQDWH WKH HIIHFWV

RI LRQRVSKHULF SURSDJDWLRQ GHOD\V�

�� $**$�� *36�*/21$66 5(&(,9(56

$ W\SLFDO UHFHLYHU FRQVLVWV RI 5DGLR�)UHTXHQF\ �5)�

FLUFXLWU\� WKH $**$�� 'LJLWDO 6LJQDO 3URFHVVLQJ FKLS

GHVFULEHG LQ WKH IROORZLQJ VHFWLRQ� DQG D

PLFURSURFHVVRU�

)RU DSSOLFDWLRQV UHTXLULQJ RQO\ WKH *36 /� VLJQDOV� WKH

*3���� >�@ RU WKH 67%���� >�@ ELSRODU VLQJOH�FKLS 5)

IURQW�HQGV FRXOG EH XVHG� GHSHQGLQJ RQ UHTXLUHPHQWV

RQ UDGLDWLRQ DQG FRPSRQHQW TXDOLW\ OHYHO� ,Q WKLV W\SH

RI UHFHLYHU WKH $**$�� ZLOO W\SLFDOO\ RSHUDWH DW D FRUH

FORFN UDWH RI � 0+]�

0DQ\ DSSOLFDWLRQV ZLOO KRZHYHU XVH ERWK *36 DQG

*/21$66 /� VLJQDOV LQ RUGHU WR LQFUHDVH WKH

DYDLODELOLW\� UHOLDELOLW\ DQG DFFXUDF\� %HFDXVH RI WKH

*/21$66 )'0$� WKH VLJQDO EDQGZLGWK LV ODUJHU WKDQ

IRU *36 DQG WKH $**$�� QHHGV WR RSHUDWH DW �� 0+]

WR DOORZ GLJLWDO UHPRYDO RI WKH */21$66

FKDQQHOLVDWLRQ IUHTXHQF\� 7KLV KLJKHU SURFHVVLQJ

IUHTXHQF\ DOVR DOORZV KLJKHU SUHFLVLRQ DQG EHWWHU

PXOWLSDWK PLWLJDWLRQ� DOWKRXJK DW WKH H[SHQVH RI

LQFUHDVHG SRZHU FRQVXPSWLRQ� 8QWLO D VXLWDEOH VLQJOH�

FKLS *36�*/21$66 5) IURQW�HQG VLPLODU WR WKH

*3���� EHFRPHV JHQHUDOO\ DYDLODEOH� D VLQJOH�VWDJH

GRZQ�FRQYHUVLRQ WR ,QWHUPHGLDWH )UHTXHQF\ �,)� DQG

GLVFUHWH FRPSDUDWRUV IRU $�' FRQYHUVLRQ ZRXOG

W\SLFDOO\ EH XVHG� $Q H[DPSOH UHFHLYHU IRU 6SDFHFUDIW

&RQWURO LV RXWOLQHG LQ )LJXUH ��
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)LJXUH �� 5HFHLYHU IRU 6SDFHFUDIW &RQWURO XVLQJ WKH +\EULG 3DUDOOHO�0XOWLSOH[ DUFKLWHFWXUH



)RU KLJK�SUHFLVLRQ DSSOLFDWLRQV� FRQYHQWLRQDO 5)

FLUFXLWU\ VXFK DV ORFDO RVFLOODWRUV DQG PL[HUV FRPELQHG

ZLWK GLVFUHWH FRPSDUDWRUV RU ��ELW $QDORJ�WR�'LJLWDO

&RQYHUWHUV �$'&V� KDYH WR EH XVHG� VLPLODU WR WKH FDVH

DERYH� $OWHUQDWLYHO\� D PRUH DGYDQFHG 'LJLWDO 'RZQ�

&RQYHUVLRQ IURQW�HQG $6,& FDQ EH GHYHORSHG�

SURYLGLQJ FRPSOH[ VDPSOHV RI GRZQ�FRQYHUWHG VLJQDOV

WR WKH $**$��� )RU WKHVH DSSOLFDWLRQV WKH KLJKHU UDWH

3�FRGH RU <�FRGH QHHGV WR EH GHPRGXODWHG� OHDGLQJ WR

WKH $**$�� W\SLFDOO\ RSHUDWLQJ DW �� WR �� 0+]� $Q

DUFKLWHFWXUH RI D VHQVRU IRU DWPRVSKHULF VRXQGLQJ LV

VKRZQ LQ )LJXUH ��

$ PLFURSURFHVVRU LV QHHGHG WR FRQILJXUH WKH $**$���

WR VXSSRUW VLJQDO DFTXLVLWLRQ� WR FORVH WKH WUDFNLQJ ORRSV

DQG WR SHUIRUP WKH FDOFXODWLRQV RI SRVLWLRQ� WLPH�

DWWLWXGH HWF�� DV DSSOLFDEOH� 7KH $**$�� LV GLUHFWO\

FRPSDWLEOH ZLWK WKH (5&�� 63$5& FKLS VHW >�@ DQG

WKH SODQQHG VLQJOH�FKLS 63$5& SURFHVVRU IRU

DSSOLFDWLRQV ZLWK KLJK UHOLDELOLW\ UHTXLUHPHQWV� DV ZHOO

DV WKH 76&����� 'LJLWDO 6LJQDO 3URFHVVRU >�@ W\SLFDOO\

XVHG LQ LQVWUXPHQWV UHTXLULQJ KLJK IORDWLQJ SRLQW

SHUIRUPDQFH�

�� 7+( $**$�� )81&7,21$/,7<

$Q $**$�� LPSOHPHQWV WZHOYH VLQJOH�IUHTXHQF\

FKDQQHOV� HDFK FDSDEOH RI WUDFNLQJ D *36 RU

*/21$66 &�$�FRGH VLJQDO� 'HSHQGLQJ RQ KRZ KLJK

FRPSOH[LW\ FDQ EH LQWHJUDWHG LQ WKH FKRVHQ WHFKQRORJ\�

WKLV QXPEHU PLJKW EH LQFUHDVHG WR ILIWHHQ FKDQQHOV MXVW

EHIRUH OD\RXW DQG PDQXIDFWXUH� 3DLUV RI VLQJOH�

IUHTXHQF\ FKDQQHOV FDQ EH FRQILJXUHG IRU DWWLWXGH

GHWHUPLQDWLRQ DFFRUGLQJ WR WKH +\EULG 3DUDOOHO�

0XOWLSOH[ $UFKLWHFWXUH� )RU H[DPSOH� RQH WZHOYH�

FKDQQHO $**$�� FDQ WUDFN QLQH VDWHOOLWHV IRU SRVLWLRQ

DQG WLPH� RI ZKLFK WKUHH VDWHOOLWHV DOVR EHLQJ XVHG IRU

DWWLWXGH GHWHUPLQDWLRQ� 7KUHH VLQJOH�IUHTXHQF\

FKDQQHOV WRJHWKHU ZLWK D 3�FRGH 8QLW FDQ EH FRQILJXUHG

LQWR RQH GXDO�IUHTXHQF\ FKDQQHO FDSDEOH RI WUDFNLQJ

*36 RU */21$66 &�$�FRGH RQ /� DQG 3�FRGH DQG /�

DQG /�� WKXV RQH WZHOYH�FKDQQHO $**$�� FDQ EH

FRQILJXUHG ZLWK IRXU GXDO�IUHTXHQF\ FKDQQHOV� 6XFK

FRQILJXUDWLRQV FDQ EH UHSHDWHG DV ZHOO DV PL[HG� $Q

RYHUYLHZ RI WKH $**$�� LV VKRZQ LQ )LJXUH ��

7KH LQSXW LQWHUIDFH KDV HLJKW LQGHSHQGHQW ��ELW GLJLWDO

LQSXWV� 6HYHUDO LQSXW IRUPDWV FDQ EH DFFHSWHG ZLWK

HLWKHU UHDO RU FRPSOH[ LQSXW GDWD� DOWKRXJK WKH ODWWHU

UHTXLUHV WZR LQSXWV SHU VLJQDO WR EH XVHG� HIIHFWLYHO\

KDOYLQJ WKH QXPEHU RI DQWHQQDV WKDW FDQ EH FRQQHFWHG

WR DQ $**$��� 7KH 5HDO�WR�&RPSOH[ &RQYHUWHUV

FRQYHUW UHDO LQSXW VLJQDOV LQWR FRPSOH[ VLJQDOV�

)RU HDFK VLQJOH�IUHTXHQF\ FKDQQHO� WKH $**$��

LQFOXGHV DQ ,QSXW 6HOHFWRU� D )LQDO 'RZQ�FRQYHUWHU�

&DUULHU DQG &RGH�UDWH *HQHUDWRUV IRU WKH UHSOLFD FDUULHU

)LJXUH �� 6HQVRU IRU $WPRVSKHULF 6RXQGLQJ ZLWK ILYH $**$��

L1, L2
GPS L1, L2
GLN L1, L2
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2
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DQG FRGH�UDWH LQ WKH IRUP RI 1XPHULFDOO\ &RQWUROOHG

2VFLOODWRUV �1&2V�� D &�$�FRGH 8QLW IRU WKH UHSOLFD

FRGH VHTXHQFH� D &RGH 'HOD\ /LQH IRU VSDFLQJ WKH

UHSOLFD FRGH� DQG WKUHH FRPSOH[ &RUUHODWRUV�

)XUWKHUPRUH� IRU HDFK JURXS RI WKUHH VLQJOH�IUHTXHQF\

FKDQQHOV� D 3�FRGH 8QLW IRU UHSOLFD 3�FRGH JHQHUDWLRQ

DQG DGDSWLYH VHPL�FRGHOHVV WUDFNLQJ LV LQFOXGHG�

$**$�� IXQFWLRQDOLW\ DQG IHDWXUHV ZRUWK KLJKOLJKWLQJ

LQFOXGH�

• 'LJLWDO UHPRYDO RI WKH */21$66 )'0$

FKDQQHOLVDWLRQ LQ WKH )LQDO 'RZQ�FRQYHUWHU�

• ��ELW VLJQDO SURFHVVLQJ IRU UHGXFHG 615 ORVV LQ WKH

$QDORJXH�WR�'LJLWDO &RQYHUVLRQ �$'&� FRPSDUHG

WR WKH W\SLFDO ��ELW RU ����ELW LPSOHPHQWDWLRQV�

• 7KUHH FRPSOH[ FRUUHODWRUV SHU FKDQQHO WR VXSSRUW

IDVW DFTXLVLWLRQ� PXOWLSDWK PLWLJDWLRQ� HWF� )RU

H[DPSOH� ZLWK RQH $**$�� XS WR ������ FRGH

SKDVH�'RSSOHU IUHTXHQF\ ELQV FDQ EH VHDUFKHG SHU

VHFRQG�

• $GDSWLYH VHPL�FRGHOHVV WUDFNLQJ RI WKH *36 <�FRGH�

RIIHULQJ EHWWHU SHUIRUPDQFH WKDQ RWKHU VHPL�

FRGHOHVV WUDFNLQJ VFKHPHV�

• 6XSSRUW IRU WKH +\EULG 3DUDOOHO�0XOWLSOH[ DWWLWXGH

GHWHUPLQDWLRQ VFKHPH�

• *HQHUDWLRQ RI D 3XOVH�3HU�6HFRQG VWUREH VLJQDO

V\QFKURQRXV WR *36 RU */21$66 V\VWHP WLPH�

• )OH[LEOH SURJUDPPLQJ RI SDUDPHWHUV DIIHFWLQJ WKH

UHFHLYHU SHUIRUPDQFH� VXFK DV LQWHJUDWLRQ SHULRG�

LQWHJUDWLRQ GHDG�WLPH� PHDVXUHPHQW SHULRG DQG

DQWHQQD VZLWFK SHULRG�

• &DOLEUDWLRQ VXSSRUW IRU KLJK�DFFXUDF\ DSSOLFDWLRQV�

)LJXUH �� %ORFN GLDJUDP RI D WZHOYH�FKDQQHO $**$��
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7KH IXQFWLRQDOLW\ RI HDFK VHSDUDWH FKDQQHO LV KLJKO\

SURJUDPPDEOH DQG VXSSRUWV VHYHUDO FKDQQHO VODYLQJ

VFKHPHV� ([DPSOHV RI FRQILJXUDWLRQ SDUDPHWHUV

LQFOXGH� VHOHFWLRQ RI *36 RU */21$66 &�$�FRGH RU 3�

FRGH� VHOHFWLRQ RI D FRPELQDWLRQ RI (DUO\� 3UHFLVH� /DWH

RU (DUO\�/DWH GHVSUHDG VHTXHQFH IRU LQWHJUDWLRQ� VHWWLQJ

RI WKH FKLS VSDFLQJ DQG WKH LQWHJUDWLRQ SHULRG� HWF�

([DPSOHV RI FKDQQHO VODYLQJ LQFOXGH VLQJOH RU GXDO

IUHTXHQF\ RSHUDWLRQ� IDVW�DFTXLVLWLRQ� HQDEOLQJ RI WKH

+\EULG 3DUDOOHO�0XOWLSOH[ DWWLWXGH GHWHUPLQDWLRQ PRGH�

6RPH FLUFXLWU\ LV FRPPRQ WR DOO FKDQQHOV� VXFK DV WKH

7LPH %DVH *HQHUDWRU� WKH $QWHQQD 6ZLWFK &RQWUROOHU

IRU +\EULG 3DUDOOHO�0XOWLSOH[ DWWLWXGH GHWHUPLQDWLRQ�

WKH ���ELW 0LFURSURFHVVRU ,QWHUIDFH LQFOXGLQJ WKH

,QWHUUXSW &RQWUROOHU DQG 6\VWHP 6XSSRUW )XQFWLRQV

VXFK DV ,QSXW�2XWSXW SRUWV DQG SURYLVLRQ RI FDOLEUDWLRQ

VLJQDOV�

�� +(5,7$*( $1' '(9(/230(17 67$786

$Q LQLWLDO EUHDGERDUG ZDV GHVLJQHG E\ WKH ,QVWLWXWH IRU

6DWHOOLWH 1DYLJDWLRQ �,61� DW WKH 8QLYHUVLW\ RI /HHGV

�8.� >��@� 7KH REMHFWLYH ZDV WR SURYH WKH IHDVLELOLW\

DQG IXQFWLRQ RI D FRPELQHG *36�*/21$66 UHFHLYHU�

PDLQO\ WDUJHWHG WR 3UHFLVH 2UELW 'HWHUPLQDWLRQ DQG

$WPRVSKHULF 6RXQGLQJ� 7KLV EUHDGERDUG HPSOR\V

DSSUR[LPDWHO\ �� )LHOG 3URJUDPPDEOH *DWH $UUD\V IRU

D UHFHLYHU ZLWK HLJKW GXDO�IUHTXHQF\ FKDQQHOV�

RFFXS\LQJ D IXOO UDFN DQG FRQVXPLQJ VRPH �� :�

$V D ILUVW DWWHPSW WR PLQLDWXUL]H WKH ,61 GHVLJQ� WKH

GLJLWDO HOHFWURQLFV ZDV UHGHVLJQHG E\ ,0(& �%��

\LHOGLQJ WKH $**$�� FKLSV GHOLYHUHG LQ -XO\ �����

:KLOH WKH $**$�� GRHV QRW UHSUHVHQW WKH ILQDO GHVLJQ�

LW DOORZV EUHDGERDUG WHVW DFWLYLWLHV WR EH LQLWLDWHG ZKLOH

WKH IOLJKW�ZRUWK\ $**$�� GHVLJQ LV EHLQJ ILQDOL]HG�

7KH $**$�� GHYHORSPHQW VWDUWHG LQ -DQXDU\ ���� E\

WKH 0LFURHOHFWURQLFV VHFWLRQ DW (67(&� VXSSRUWHG E\

'U 1HLO +RZDUG IURP 9HULGLFDO 6ROXWLRQV �8.� ZKR

ZDV SDUW RI WKH GHVLJQ WHDP IRU WKH RULJLQDO EUHDGERDUG

DW ,61� $V D ILUVW VWHS� WKH $**$�� )XQFWLRQDO

6SHFLILFDWLRQ >�@ ZDV HVWDEOLVKHG� DV IDU DV SRVVLEOH

EDFNZDUGV FRPSDWLEOH ZLWK WKH $**$��� UHYLHZHG DQG

DJUHHG E\ VHYHUDO SDUWLHV LQ ,QGXVWU\� LQFOXGLQJ

$XVWULDQ $HURVSDFH �$�� 'RUQLHU �'�� /$%(1 �,��

0DWUD 0DUFRQL 6SDFH �)� DQG 6DDE�(ULFVVRQ 6SDFH �6��

$V WKH $**$�� GHVLJQ FRXOG QRW EH UHXVHG IRU D IOLJKW�

ZRUWK\ FKLS� D QHZ LQWHUQDO DUFKLWHFWXUH DQG FORFNLQJ

VWUDWHJ\ ZHUH HVWDEOLVKHG DQG WKH FRUUHVSRQGLQJ 9+'/

�9+6,& +DUGZDUH 'HVFULSWLRQ /DQJXDJH� PRGHO ZDV

ZULWWHQ� 5HVXOWV IURP LQLWLDO V\QWKHVLV UXQV LQGLFDWH D

JDWH FRXQW UHGXFWLRQ RI ��� WRJHWKHU ZLWK D VSHHG

LQFUHDVH RI ���� FRPSDUHG WR WKH $**$�� GHVLJQ� 7KH

SRZHU FRQVXPSWLRQ LV DOVR H[SHFWHG WR GHFUHDVH E\

URXJKO\ ����

7KH YHULILFDWLRQ DQG GHWDLOHG GHVLJQ LV SODQQHG WR EH

FRPSOHWHG LQ 1RYHPEHU ����� OHDGLQJ WR ILUVW

SURWRW\SHV WR EH DYDLODEOH LQ WKH ILUVW TXDUWHU RI ����� $

3UHOLPLQDU\ 'DWD 6KHHW� IXOO\ GHVFULELQJ WKH $**$��

IXQFWLRQV DQG RSHUDWLRQ� ZLOO EH LVVXHG EHIRUH WKH HQG RI

�����

7KH EDVHOLQH WHFKQRORJ\ LV WKH $70(/�7(0,&�0+6

0*�57 ��� �P UDGLDWLRQ WROHUDQW &026 *DWH $UUD\�

ZLWK WKH 0*�57 WHFKQRORJ\ EHLQJ WKH EDFNXS� 7KH

WDUJHW SRZHU FRQVXPSWLRQ DW � 9 VXSSO\ LV ��� : IRU

*36 /� DSSOLFDWLRQV �DW � 0+]�� ��� : IRU *36�

*/21$66 /� DSSOLFDWLRQV �DW �� 0+]�� DQG ��� : IRU

GXDO�IUHTXHQF\ DSSOLFDWLRQV �DW �� 0+]�� 7KH $**$��

DOVR VXSSRUWV � 9 RSHUDWLRQ IRU DSSOLFDWLRQV ZKHUH D

VHSDUDWH � 9 VXSSO\ LV QRW DYDLODEOH� 7KH $**$�� ZLOO

EH SDFNDJHG LQ D ����SLQ OHDGHG &HUDPLF 4XDG )ODW

3DFN �&4)3� ZLWK �� PLO SLQ SLWFK�

)LUVW WHVWV RQ WKH EUHDGERDUGV FRQWDLQLQJ WKH $**$��

VDPSOHV EHJDQ LQ $XJXVW ����� 6KRXOG VHULRXV

VKRUWFRPLQJV EH GHWHFWHG GXULQJ WKHVH WHVWV� DQ $**$�

� EDVHG RQ WKH $**$�� GHVLJQ ZRXOG EH PDQXIDFWXUHG

LQ D FRPPHUFLDO IDVW WXUQ�DURXQG WHFKQRORJ\� IRU

H[DPSOH IURP &KLS ([SUHVV� +RZHYHU� DW WKH WLPH RI

ZULWLQJ LW DSSHDUV WKDW WKHUH ZLOO EH QR QHHG IRU DQ

$**$���

�� '(9,&( $9$,/$%,/,7< $1' (9$/8$7,21

7KH $**$�� ZLOO EH DYDLODEOH WR (XURSHDQ ,QGXVWU\ RQ

HTXDO FRQGLWLRQV DV DQ $SSOLFDWLRQ 6SHFLILF 6WDQGDUG

3URGXFW �$663�� VXSSRUWHG E\ D FRPSOHWH 'DWD 6KHHW�

7KLV ZLOO DOORZ FRPSDQLHV WR GHYHORS QHZ *36 DQG

*/21$66 DSSOLFDWLRQV ZLWKRXW WKH QHHG WR GHVLJQ D

KLJKO\ FRPSOH[ $6,&� ,Q SUHSDUDWLRQ IRU WKDW� WKH

$**$�� GHVLJQ DQG VDPSOHV DUH XVHG WR YDOLGDWH WKH

GLJLWDO VLJQDO SURFHVVLQJ WKURXJK YDULRXV VLPXODWLRQ

DQG WHVW DFWLYLWLHV�

$ ELW�WUXH PRGHO RI WKH $**$�� KDV EHHQ ZULWWHQ DW

$XVWULDQ $HURVSDFH �$$(� LQ WKH & ODQJXDJH� ZLWK WKH

JRDO RI VLPXODWLQJ DQG YHULI\LQJ WKH $**$�� IXQFWLRQV

DQG SHUIRUPDQFH� DQG WR VXSSRUW WKH DQDO\VLV RI UHVXOWV

IURP WKH EUHDGERDUGV� 7KH PRGHO LQFOXGHV DOO WKH

IXQFWLRQDOLW\ QHHGHG IRU LQVWUXPHQW DSSOLFDWLRQV� DV

ZHOO DV JHQHUDWLRQ RI VXLWDEOH *36 DQG */21$66

VLJQDOV� %HFDXVH RI WKH KHDY\ FRPSXWDWLRQ EXUGHQ� WKH

VLPXODWLRQV FDQ FRYHU RQO\ D IHZ PLQXWHV RI RSHUDWLRQ�

ZKLFK KRZHYHU LV VXIILFLHQW WR GHWHUPLQH WKH RYHUDOO

FRUUHFWQHVV RI WKH $**$�� DQG RI WKH WUDFNLQJ

ILUPZDUH� 7KH $**$�� VLPXODWLRQV ZLOO EH FRPSOHWHG

LQ 6HSWHPEHU ����� DQG WKH ELW�WUXH PRGHO VKRXOG EH

XVHIXO DOVR IRU IXUWKHU $**$�� GHVLJQ HYDOXDWLRQ DQG

IRU DVVHVVLQJ QHZ WUDFNLQJ ILUPZDUH�

6HYHUDO (XURSHDQ FRPSDQLHV KDYH DOUHDG\ VWDUWHG

EUHDGERDUGLQJ DFWLYLWLHV ZLWK RZQ� QDWLRQDO RU (6$



IXQGLQJ� LQLWLDOO\ XVLQJ $**$�� VDPSOHV� 7KH WDUJHWHG

DSSOLFDWLRQV UDQJH IURP QDYLJDWLRQ UHFHLYHUV WR

$WPRVSKHULF 6RXQGLQJ VHQVRUV� 7ZR RI WKHVH

EUHDGERDUGLQJ DFWLYLWLHV� IXQGHG XQGHU (6$ FRQWUDFW�

DUH IXUWKHU GHVFULEHG EHORZ� ,Q DGGLWLRQ� LQYLWDWLRQV WR

WHQGHUV KDYH EHHQ LVVXHG IRU (*126 UHIHUHQFH VWDWLRQV

DQG IRU HYDOXDWLQJ WKH $**$�� IRU 6SDFHFUDIW &RQWURO

DSSOLFDWLRQV� DQG DW WKH WLPH RI ZULWLQJ WKH SURSRVDOV

UHFHLYHG ZHUH EHLQJ HYDOXDWHG�

$XVWULDQ $HURVSDFH �$$(� GHYHORSV D EUHDGERDUG

PDLQO\ LQWHQGHG WR UDSLGO\ HYDOXDWH WKH $**$��

IXQFWLRQDOLW\� 7KH WHVW VHW�XS LQFOXGHV DQ H[LVWLQJ

EUHDGERDUG ZLWK WKH $'63����� SURFHVVRU DQG WZR

FRPPHUFLDO $'& ERDUGV� $Q 5) GRZQ�FRQYHUWHU KDV

EHHQ EXLOW ZLWK FRPPHUFLDO FRPSRQHQWV EDVHG RQ WKH

GXDO�VWDJH GRZQ�FRQYHUVLRQ VFKHPH RI >��@� 7KH

VLJQDOV DW WKH LQSXW FDQ EH JHQHUDWHG LQ WKUHH ZD\V� E\

DQ DUELWUDU\ ZDYH�IRUP JHQHUDWRU IROORZHG E\ XS�

FRQYHUVLRQ 5) FLUFXLWU\� E\ WKH *36�*/21$66 VLJQDO

VLPXODWRU DW (67(&� DQG E\ DQ RXWGRRU DFWLYH DQWHQQD�

7KH HYDOXDWLRQ VWDUWHG LQ $XJXVW ���� DQG ZLOO

SURJUHVVLYHO\ FRYHU DOO WKH $**$�� IXQFWLRQDOLW\

UHOHYDQW WR WKH DWPRVSKHULF VRXQGLQJ DSSOLFDWLRQ� ,Q WKH

ILQDO WHVWV VLJQDOV UHSUHVHQWDWLYH RI DQ LQ�RUELW

REVHUYDWLRQ VFHQDULR ZLOO EH DFTXLUHG DQG WUDFNHG�

5HVXOWV ZLOO EH XVHG WR YDOLGDWH VSHFLILFDWLRQV DSSOLFDEOH

DOVR WR WKH $**$��� VXFK DV WKH 615 LPSOHPHQWDWLRQ

ORVV�

6DDE�(ULFVVRQ 6SDFH �6(6� WRJHWKHU ZLWK $$( GHYHORS

D EUHDGERDUG DFFRUGLQJ WR WKH DUFKLWHFWXUDO DQG GHWDLOHG

GHVLJQ RI WKH *5$6 �*166 5HFHLYHU IRU $WPRVSKHULF

6RXQGLQJ� LQVWUXPHQW� *5$6 LV GXH WR IO\ RQ WKH

0HW2S VDWHOOLWHV WR EH ODXQFKHG LQ ����� DQG RQ RWKHU

IXWXUH (DUWK REVHUYDWLRQ PLVVLRQV� $Q LQVWUXPHQW IRU

ERWK LRQRVSKHUH DQG DWPRVSKHUH PRQLWRULQJ� FDOOHG WKH

*36 2FFXOWDWLRQ 6HQVRU �*3626� DQG EDVHG RQ WKH

*5$6 GHVLJQ� LV DOVR EHLQJ GHYHORSHG E\ 6(6 DQG

$$( IRU WKH 8QLWHG 6WDWHV 1DWLRQDO 3RODU 2UELW

(QYLURQPHQWDO 6DWHOOLWH 6\VWHP �132(66�� 7KH *5$6

EUHDGERDUG KDV WKH PDLQ DLP WR GHPRQVWUDWH WKH

RSHUDWLRQ RI WKH FRPSOHWH KDUGZDUH FKDLQ� LQFOXGLQJ

HYDOXDWLQJ WKH LPSOHPHQWDWLRQ ORVVHV� DQG WKH RSHUDWLRQ

RI WKH RQ�ERDUG VRIWZDUH� :LWK PLQRU XSJUDGHV� LW ZLOO

EH XVHG DOVR IRU *3626 EUHDGERDUG WHVWV� $Q DGYDQFHG

DSSURDFK KDV EHHQ FKRVHQ IRU WKH ,) FLUFXLWU\� ZKHUH

WKH VHFRQG GRZQ�FRQYHUVLRQ LV SHUIRUPHG GLJLWDOO\ DIWHU

DQDORJ WR GLJLWDO FRQYHUVLRQ RI WKH VLJQDOV DW a���

0+]� 7KLV DOORZV WR PLQLDWXULVH WKH 5) FLUFXLWU\ XVLQJ

D 'LJLWDO 'RZQ�&RQYHUVLRQ $6,&� DW WKH FRVW RI D VPDOO

LQFUHDVH LQ 615 ORVV FRPSDUHG WR DQ DQDORJ GRZQ�

FRQYHUVLRQ VFKHPH� $W OHDVW IRXU $**$�� GHYLFHV ZLOO

EH XVHG LQ WKH *5$6 LQVWUXPHQW� SURYLGLQJ D PLQLPXP

RI VL[WHHQ GXDO�IUHTXHQF\ FKDQQHOV� RI ZKLFK VL[ DUH IRU

DWPRVSKHULF VRXQGLQJ REVHUYDWLRQV ZKLOH WKH UHPDLQLQJ

RQHV DUH XVHG IRU QDYLJDWLRQ DQG 3UHFLVH 2UELW

'HWHUPLQDWLRQ�

�� 5()(5(1&(6

>�@ -� %� 6HUUDQR� 3� %HUQHGR� 3� *RQ]DOHV� 3�

6LOYHVWULQ� $ *166�EDVHG $WWLWXGH

'HWHUPLQDWLRQ 6\VWHP IRU /RZ�(DUWK

2EVHUYDWLRQ 6DWHOOLWHV� 3URF� ,21 *36��� ,QW
O

0HHWLQJ� 3DOP 6SULQJV� 6HSW� ����

>�@ %� :� 3DUNLQVRQ� -�-� 6SLONHU �HGLWRUV�� *OREDO

3RVLWLRQLQJ 6\VWHP� 7KHRU\ DQG $SSOLFDWLRQV�

9RO� � DQG �� $PHULFDQ ,QVWLWXWH RI $HURQDXWLFV

DQG $VWURQDXWLFV �$,$$�� ����

>�@ 3� 6LOYHVWULQ� (� $DUGRRP� *� %URGLQ� -� &RRSHU�

3� 'DO\� '� :DOVK� *166 5HFHLYHU 'HVLJQ IRU

$WWLWXGH 'HWHUPLQDWLRQ� 3URF� 7KLUG ,QW
O

&RQIHUHQFH RQ 6SDFHFUDIW *XLGDQFH� 1DYLJDWLRQ

DQG &RQWURO 6\VWHPV� 1RRUGZLMN� 1RY� ����

>�@ -� 3RWWL� -� &� &DUPRQD� 3� %HUQHGR� 3�

6LOYHVWULQ� $Q $XWRQRPRXV *166�EDVHG 2UELW

'HWHUPLQDWLRQ 6\VWHP IRU /RZ�(DUWK

2EVHUYDWLRQ 6DWHOOLWHV� 3URF� ,21 *36��� ,QW
O

0HHWLQJ� 3DOP 6SULQJV� 6HSW� ����

>�@ *3���� *OREDO 3RVLWLRQLQJ 6\VWHP 5HFHLYHU 5)

)URQW (QG� *(& 3OHVVH\ 6HPLFRQGXFWRUV GDWD

VKHHW UHI� '6��������� -XQH ����

>�@ 67%���� *36 5) )URQW�HQG ,&� 670LFURHOHFW�

URQLFV GDWD VKHHW� $XJXVW ����

>�@ 76&���( ,QWHJHU 8QLW� 8VHU
V 0DQXDO� 7HPLF

6HPLFRQGXFWRUV GDWD VKHHW 5HY� +� 'HF� ����

>�@ 76&����� 5DGLDWLRQ 7ROHUDQW ������%LW ,(((

)ORDWLQJ�3RLQW '63 0LFURSURFHVVRU� 7HPLF

6HPL�FRQGXFWRUV GDWD VKHHW 5HY� '� 0D\ ����

>�@ $**$�� )XQFWLRQDO 6SHFLILFDWLRQ� (6$ UHI�

726�(60�36���� ,VVXH �� 0D\ ����

>��@ 6� 5LOH\� 1� +RZDUG� (� $DUGRRP� 3� 'DO\� 3�

6LOYHVWULQ� $ &RPELQHG *36�*/21$66 +LJK

3UHFLVLRQ 5HFHLYHU IRU 6SDFH $SSOLFDWLRQV� 3URF�

,21 *36��� ,QW
O 0HHWLQJ� 3DOP 6SULQJV� 6HSW�

����

1RWH� 7KLV SDSHU LV DYDLODEOH LQ 3') IRUPDW DW 85/�

�IWS���IWS�HVWHF�HVD�QO�SXE�YKGO�GRF�$**$�,QWUR�SGI!


