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:HGHVFULEH WZR V\VWHPV FRXSOLQJ DQLPDWHG JUDSKLF GLVSOD\V ZLWK UHDO�WLPHPXVLF DQDO\VLV� 2QH RI WKHVH V\VWHPV LV IRU VWDJH

SHUIRUPDQFH LQYROYLQJ DQ HQVHPEOH RI VL[ LQVWUXPHQWDOLVWV DQG OLYH YLGHR SURMHFWLRQ� 7KH RWKHU DOORZV XVHUV WR SHUIRUP ZLWK

PHPEHUV RI DQ DQLPDWHG YLUWXDO MD]] EDQG� $ )ORFN RI :RUGV LV D FROODERUDWLRQ RI FRPSRVHU 5REHUW 5RZH DQG YLGHR

DUWLVW�KRORJUDSKHU 'RULV 9LOD� ZLWK SURJUDPPLQJ DQG DQLPDWLRQ GHVLJQ E\ (ULF 6LQJHU� 7KH LQQRYDWLRQV RI WKLV DSSOLFDWLRQ

DUH UHDO�WLPH DQLPDWLRQ RI JUDSKLF REMHFWV LQ UHVSRQVH WR DQDO\VLV RI PXVLFDO LQSXW� FRXSOHG ZLWK WKH VLPXOWDQHRXV

SUHVHQWDWLRQ RI YLGHR� OLJKWLQJ� ODUJH�VFDOH KRORJUDPV� DQG DOJRULWKPLFDOO\ JHQHUDWHG FRPSXWHUPXVLF� 7KH ,QWHUDFWLYH 9LUWXDO

0XVLFLDQV SURMHFW SUHVHQWV DQLPDWHG MD]] PXVLFLDQV WKDW FDQ LPSURYLVH ZLWK XVHUV SHUIRUPLQJ RQ LQVWUXPHQWV RU LQWHUDFWLQJ

YLD WKH PRXVH� YLGHR LQSXW� VHQVRUV DQG VSHHFK UHFRJQLWLRQ� ,QWHUDFWLYH 9LUWXDO 0XVLFLDQV DUH DUWLILFLDOO\ LQWHOOLJHQW�

DXWRQRPRXV DQLPDWHG FKDUDFWHUV ZKLFK FUHDWH D JUDSKLFDO DQGPXVLFDO SHUIRUPDQFH LQ UHDO�WLPH�

� $ )ORFN RI:RUGV

$)ORFN RI:RUGVZDV SUHPLHUHG DW 1HZ<RUN8QLYHUVLW\ LQ WKH

VSULQJ RI ����� 7KH LQVWUXPHQWDO HQVHPEOH IRU WKH SLHFH FRQVLVWV RI

YLROLQ� YLROD� FHOOR�0,', NH\ERDUG DQG WZR SHUFXVVLRQLVWV� 7KHLU

SHUIRUPDQFH LV WUDFNHG LQ UHDO WLPH WKURXJK WKH0,', NH\ERDUG DQG

D SHUFXVVLRQ VHQVRU�

��� 6HWXS

7KH HOHPHQWV RI WKH WHFKQLFDO VHWXS RI WKH SLHFH DUH DV IROORZV� �

$SSOH0DFLQWRVK FRPSXWHUV� � YLGHR SURMHFWRUV� � URERWLF OLJKWLQJ

HOHPHQWV� D0,',�FRQWUROOHG OLJKW ERDUG� D ODVHU� � ODUJH KRORJUDPV

DQG VRXQG V\QWKHVLV HTXLSPHQW� 7KH JHQHUDO HTXLSPHQW

DUUDQJHPHQW LV VKRZQ LQ )LJXUH �� 7ZR RI WKH FRPSXWHUV DUH XVHG

WR FXH XS DQG SOD\ EDFN YLGHR FOLSV DQG WR JHQHUDWH DQLPDWLRQV LQ

UHDO WLPH� 2QH RI WKHVH �YLGHR FRPSXWHU �� VHQGV DQ LGHQWLFDO VLJQDO

WR WZR YLGHR SURMHFWRUV� HDFK SURMHFWLQJ RQWR ODUJH VFDOH KRORJUDPV

RQ HLWKHU VLGH RI WKH LQVWUXPHQWDO HQVHPEOH� 7KH VHFRQG YLGHR

FRPSXWHU SURMHFWV D GLIIHUHQW VHW RI YLGHRV DQG DQLPDWLRQV RQWR D

ODUJH VFUHHQ DW WKH EDFN RI WKH VWDJH�

$OO RI WKH VRIWZDUH IRU$)ORFN RI:RUGV LV ZULWWHQ LQ & E\ WKH

DXWKRUV� 3HUIRUPDQFH LQIRUPDWLRQ IURP WKH HQVHPEOH LV DQDO\]HG

E\ D SURJUDP UXQQLQJ RQ WKHPDVWHU FRPSXWHU DQG ORRNLQJ IRU

PXVLFDO DWWULEXWHV VXFK DV UHJLVWHU� GHQVLW\ DQG DUWLFXODWLRQ�

6RIWZDUH RQ WKH YLGHR FRPSXWHUV LV UHVSRQVLEOH IRU UHFHLYLQJ FRQWURO

PHVVDJHV IURP WKH DQDO\VLV VRIWZDUH DQG VHQGLQJ YLGHR DQG

DQLPDWLRQ WR WKH GLVSOD\ SURMHFWRUV� 7KH DQDO\VLV DQG YLGHR

PDFKLQHV FRPPXQLFDWH WKURXJK0,', FRQQHFWLRQV DQG D VHW RI

0,',PHVVDJHV ZKLFKZH GHILQH� 7KHPDVWHU FRPSXWHU DOVR

JHQHUDWHV D VWUHDP RI0,',�HQFRGHGPXVLF ZKLFK LV VHQW WR D

V\QWKHVL]HU DQG HIIHFWV SURFHVVRU WR DFFRPSDQ\ WKH OLYH HQVHPEOH

DQG FRQWURO OLJKWLQJ HIIHFWV WKURXJK D GHGLFDWHG VKRZ FRQWUROOHU�

9LGHR� DQLPDWLRQV DQG OLJKWV DUH SURMHFWHG RQWR WKH VFUHHQ EHKLQG

WKH HQVHPEOH DV ZHOO DV WKH KRORJUDPV IODQNLQJ WKH HQVHPEOH�

FKDQJLQJ WKHLU DSSHDUDQFH DV WKH SLHFH SURJUHVVHV�

'LVSOD\HG YLGHR FRQVLVWV RI SUHUHFRUGHG YLGHR FOLSV DQG UHDO�WLPH

JHQHUDWHG DQLPDWLRQ� 7KH YLGHR FOLSV DUH VWRUHG DQG SOD\HG EDFN

IURP4XLFN7LPHPRYLH ILOHV� 7KH DQLPDWLRQ LV EDVHG RQ&UDLJ

5H\QROGV© ¦%RLGV§ DOJRULWKP IURP DQ LPSOHPHQWDWLRQ E\ 6LPRQ

)UDVHU� 7R FUHDWH WKH)ORFN RI:RUGV DQLPDWLRQ� D VHW FRQVLVWLQJ RI

�� WR ��ZRUGV LV VHOHFWHG IURP WKH WH[W RI&URZGV DQG 3RZHU E\

(OLDV &DQHWWL DQG DQLPDWHG XVLQJ WKH IORFNLQJ DOJRULWKP� 7KH

FHQWHU SRLQW RI HDFKZRUG �RU ¦:RLG§� LV WUHDWHG DV WKH FHQWHU RI D

%RLG DQG DQLPDWHG XQGHU UHDO�WLPH FRQWURO� 1XPHURXV SDUDPHWHUV

DUH XVHG WR FKDQJH WKH IORFNLQJ DWWULEXWHV DQG LQIOXHQFH WKH ORRN RI

WKH IORFN� 7KHVH LQFOXGH WKH VSHHG DQG DFFHOHUDWLRQ RI WKH:RLGV�

WKHLU WHQGHQF\ WR VWD\ FORVH WR WKH FHQWHU RI WKH IORFN� WR DYRLG HDFK

RWKHU� WR IROORZ D SRLQW RQ WKH VFUHHQ� DQG WR DYRLG WKH HGJHV RI WKH

VFUHHQ�

)LJXUH � VKRZV IRXU FKDUDFWHULVWLF:RLG IORFNV LQPLG�IOLJKW� 7KH

IORFN LQ WKH ORZHU OHIW� IRU H[DPSOH� LVPRYLQJ WRZDUG D SRLQW RI

DWWUDFWLRQ FHQWHUHG QHDU WKH ERWWRP RI WKH VFUHHQ� 7KH IORFN DERYH

VKRZV WKH:RLGV LQ D SDWWHUQ RI JUHDWHU GLVSHUVDO GXH WR D FKDQJH RI

GLUHFWLRQ RU LQFUHDVH LQ QHLJKERU DYRLGDQFH� %HFDXVH WKH REMHFWV DUH

ZRUGV� WKH\ FRQWLQXDOO\ HQWHU LQWR QHZ JUDPPDWLFDO UHODWLRQVKLSV

ZLWK HDFK RWKHU DV WKH\ IO\� VRPHWLPHV DOLJQLQJ DV LQ WKH RULJLQDO
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)LJXUH �� 6WDJH VHWXS IRU$)ORFN RI:RUGV

WH[W� RWKHU WLPHV JDUEOLQJ WKH V\QWDFWLF RUGHU HQWLUHO\� 7KH

FRQWLQXDO IOXFWXDWLRQ EHWZHHQ OLQHDU VHQVH DQG QRQVHQVHZDV RQH

RI WKHPRWLYDWLRQV IRU WKLV DSSURDFK� WKH IRUFH RI &DQHWWL©V

RULJLQDO WH[W LV DOZD\V SUHVHQW WKURXJK WKH QRUPDO�RUGHU

SUHVHQWDWLRQ LQ WKH YLGHR FOLSV DQG EDODQFHV ZLWK WKH QRQ�OLQHDU

SUHVHQWDWLRQ LQ WKH DQLPDWLRQ�

7KH DQDO\VLV VRIWZDUH VHQGV0,',PHVVDJHV WR WKH YLGHR

SURJUDPV WR FRQWURO WKH GLVSOD\HG YLGHR� �0,', FRPPXQLFDWLRQ

EHWZHHQPDFKLQHV LV LQGLFDWHG E\ WKH WKLFN EODFN OLQHV LQ )LJXUH

���:H GHILQH YDULRXV0,',PHVVDJHV WR EH LQWHUSUHWHG DV FRQWURO

PHVVDJHV� )RU H[DPSOH� QRWH RQPHVVDJHV DUH XVHG WR LQLWLDWH

SOD\EDFN RI 4XLFN7LPH YLGHR� ZLWK WKH QRWH QXPEHU VHOHFWLQJ

WKH SDUWLFXODU YLGHR FOLS WR EH SOD\HG� &RQWLQXRXV�FRQWUROOHU

PHVVDJHV DUH XVHG WR FKDQJH WKH YDOXHV RI IORFNLQJ SDUDPHWHUV�

9LGHR FRQWUROPHVVDJHV DUH VHQW E\ WKH DQDO\VLV VRIWZDUH EDVHG

RQ FXH SRLQWV LQ WKHPXVLFDO VFRUH DV ZHOO DVPXVLFDO JHVWXUHV

DQG SOD\LQJ DWWULEXWHV RI WKH OLYH SHUIRUPHUV� ,Q WKLVPDQQHU� WKH

GLVSOD\HG YLGHR LV JXLGHG E\ WKHPXVLFDO SHUIRUPDQFH� %\

OLQNLQJ YDULRXV IORFNLQJ SDUDPHWHUV WRPHVVDJHV VHQW E\ WKH

DQDO\VLV VRIWZDUH� ZKLFK DUH LQ WXUQ GHULYHG IURPPXVLFDO

JHVWXUHV RI WKH SHUIRUPHUV� ZH DFKLHYH WKH HIIHFW RI WKH IORFN

EHLQJ FRQWUROOHG E\ WKH SHUIRUPHUV� 7KH IXOO VHW RI YLGHR FRQWUROV

DYDLODEOH WR WKH DQDO\VLV VRIWZDUH LQFOXGHV VHOHFWLRQ RI YLGHR

FOLSV� VHOHFWLRQ RI ZRUG VHWV IURP WKH WH[W� FRORU RI WKH:RLGV DQG

EDFNJURXQG VFUHHQ� DQG WZHOYH IORFNLQJ SDUDPHWHUV�



)LJXUH �� 6FUHHQ GLVSOD\V RI:RLG IORFNV

��� +RORJUDSK\

7ZR ODUJH UDLQERZ KRORJUDPV ���§+ [ ��§:�ZHUH FUHDWHG E\

'RULV 9LOD IRU WKH SLHFH� 7ULSOH�H[SRVXUH LPDJHV RQ WKH

KRORJUDPPL[ WKH VSHFWUDO FRORUV LQWR EULJKW ILHOGV ILOOHGZLWK

IRXQG REMHFWV� ZRUGV DQG GLDJUDPV� 2UGLQDULO\� KRORJUDPV DUH

GLVSOD\HG E\ VKLQLQJ D SRLQW�VRXUFH RI OLJKW RQ WKH SODWH DW WKH

UHFRQVWUXFWLRQ DQJOH� +RZHYHU� LQ$)ORFN RI:RUGV� YLGHR

SURMHFWRUV LOOXPLQDWH WKH KRORJUDP� 7KH KRORJUDSKLF VXUIDFH

EHFRPHV D GLIIUDFWLYH VFUHHQ IRU WKH:RLGV DQLPDWLRQ� $V WKH

FRORU RI WKH:RLGV FKDQJHV� LW ILOWHUV WKH FRORU LQ WKH KRORJUDSKLF

UHFRQVWUXFWLRQ� ,Q WKH SLHFH©V VHFRQGPRYHPHQW� URERWLF FRQWUROV

GULYHPLUURUV WKDW DOWHU WKH DSSDUHQW ORFDWLRQ RI WKH

UHFRQVWUXFWLRQ OLJKW� PDNLQJ WKH KRORJUDSKLF LPDJHU\ FURVV DQG

WXUQ LQ UHVSRQVH WR WKHPXVLF�

��� 9LGHR

)RU WKH4XLFN7LPH YLGHR FOLSV� ZH FRPELQHG IRRWDJH RI IORFNLQJ

ELUGV� DQLPDWLRQ RI IO\LQJ SKUDVHV DQG FORVH�XSV RI KDQGV DQG

PRXWKV SURQRXQFLQJ YRZHOV� $IWHU�HIIHFWV ZHUH DSSOLHG WRPDNH

VSDUNV IO\ RXW RI WKHPRXWKV �)LJXUH ��� )RU YLGHR SOD\EDFN� ZH

FUHDWHG WKHPRYLHV DW KDOI�VL]H� DQG XVHG FRPSUHVVLRQ WR

RSWLPL]H FRORUV DQG GDWD UDWH� 7KHPRYLHV DUH RSWLPL]HG IRU

VSHHG RI SOD\EDFN WR HQDEOH WKH YLVXDO UK\WKP WR IORZZLWK WKH

PXVLFDO SHUIRUPDQFH� 'XULQJ WKH SHUIRUPDQFH� WKH YLGHR

SOD\EDFN SURMHFWV WKHPRYLHV DW WZLFH VL]H� \LHOGLQJ IXOO�VFUHHQ

LPDJHVZLWK VPRRWKPRWLRQ�

��� ,QVWDOODWLRQ9HUVLRQ

$QRWKHU LPSOHPHQWDWLRQ RI WKH SURMHFW ZDV GHYHORSHG IRU

SUHVHQWDWLRQ DW WKH0XVLN � /LFKW H[KLELWLRQ LQ %HUOLQ LQ WKH IDOO

RI ����� )RU WKLV DSSOLFDWLRQ� D VFUHHQ LV VHW EHIRUH DQ DFWLYH IORRU

HTXLSSHGZLWK SUHVVXUH VHQVRUV� 7KHPRWLRQ RI WKH:RLGV DFURVV

WKH VFUHHQ FRUUHVSRQGV WR WKH SRVLWLRQ RI YLHZHUV RQ WKH IORRU�

6LPLODUO\� SDUDPHWHUV RI D FRPSRVLWLRQDO DOJRULWKP SURGXFLQJ

PXVLF DUH WLHG WR WKH SUHVHQWDWLRQ RI WKH:RLGV DQG FRQWUROOHG E\

WKH SODFHPHQW RI WKH YLHZHUV� ,Q WKLV FDVH� WKH DQDO\VLV RIPXVLFDO

SHUIRUPDQFH LV UHSODFHG E\ SRVLWLRQPDSSLQJ RI SDUWLFLSDQWV LQ

IURQW RI WKH VFUHHQ� 7KH DQDO\VLV GLUHFWV ERWK WKH IOLJKW RI WKH

:RLGV DQG WKH SURGXFWLRQ RI WKHPXVLF�



)LJXUH �� 6WLOO IURP)ORFN RI:RUGV YLGHR FOLS

� ,QWHUDFWLYH 9LUWXDO0XVLFLDQV

$ VHFRQG SURMHFW� HQWLWOHG ,QWHUDFWLYH9LUWXDO0XVLFLDQV� IHDWXUHV

FRPSXWHU�DQLPDWHG MD]]PXVLFLDQV WKDW FDQ LPSURYLVH DORQJ

ZLWK D SHUVRQ SHUIRUPLQJ RQ DQ LQVWUXPHQW RU LQWHUDFWLQJ YLD D

YDULHW\ RI LQSXW VRXUFHV� ,QWHUDFWLYH9LUWXDO0XVLFLDQV EXLOGV

XSRQ D SUHYLRXV SURMHFW IHDWXULQJ D XVHU�FRQGXFWLEOH DQLPDWHG

RSHUD VLQJHU�:H KDYH H[WHQGHG WKLV ZRUN WR FUHDWHPRUH

VRSKLVWLFDWHG FKDUDFWHUV FDSDEOH RI JHQHUDWLQJ LQWHUDFWLYH

JUDSKLFDO DQGPXVLFDO SHUIRUPDQFHV LQ UHDO�WLPH�

��� %DFNJURXQG� 7KH$ULD 3URMHFW

$W WKH 6,**5$3+ ¨�� FRQIHUHQFH� ZH SUHVHQWHG DQ LQVWDOODWLRQ

HQWLWOHG$ULD� FUHDWHG LQ FROODERUDWLRQZLWK WKH /DERUDWyULR GH

6LVWHPDV ,QWHJUDYpLV RI 8QLYHUVLW\ RI 6mR 3DXOR� %UD]LO� ,Q WKLV

LQVWDOODWLRQ� D KXPDQ SDUWLFLSDQW DSSURDFKHV D YLGHR SURMHFWLRQ

RI DQ RSHUD VWDJH DQG SLFNV XS DQ HOHFWURQLF EDWRQ� *LJLR� D

FRPSXWHU�DQLPDWHG RSHUD VLQJHU� WDNHV WKH VWDJH� ERZV DQG

SUHSDUHV WR VLQJ� $V WKH SDUWLFLSDQW EHJLQV WR FRQGXFW� D0,',

RUFKHVWUD SOD\V� IROORZLQJ WKH WHPSR DQG DPSOLWXGH RI WKH

FRQGXFWRU©V VWURNH� *LJLR VLQJV DORQJ XVLQJ D VLQJLQJ V\QWKHVLV

DOJRULWKP DQG GUDPDWL]HV WKH VFHQH WKURXJK DFWLRQV� IDFLDO

H[SUHVVLRQV DQG JHVWXUHV ZKLFK KH FKRRVHV EDVHG RQPXVLFDO

FKDUDFWHULVWLFV DQG VFRUH ORFDWLRQ�

$QLPDWLRQ LV UHDOL]HG LQ ,03529�'HYHORSHG E\.HQ 3HUOLQ HW

DO� DW WKH1<80HGLD 5HVHDUFK /DERUDWRU\ >3HUOLQ ��@ >3HUOLQ	

*ROGEHUJ ��@� ,03529 LV D V\VWHP IRU FUHDWLQJ DQLPDWHG

FKDUDFWHUV ZLWK LQGLYLGXDO SHUVRQDOLWLHV� 6LQJLQJ V\QWKHVLV LV

JHQHUDWHG E\0,7©V &VRXQG VRIWZDUH XVLQJ WKH )2) V\QWKHVLV

DOJRULWKP� 7KH LQSXW DQG FRQWURO IRU $ULD LV LPSOHPHQWHG LQ

2SFRGH0$; �$0$;SDWFK DXJPHQWHGZLWK VHYHUDO FXVWRP

H[WHUQDO REMHFWV LQWHUSUHWV FRQGXFWLQJ GDWD IURP DQ HOHFWURQLF

EDWRQ� GULYHV0,', VHTXHQFHV DQG&VRXQG V\QWKHVLV� DQG

FRQWUROV FKDUDFWHU DQLPDWLRQ� ,W FRPPXQLFDWHV ZLWK ,03529

DQG&VRXQG YLD 7HOQHW FRQQHFWLRQV�

%HDWV IURP WKH EDWRQ GULYH WKH VHTXHQFH SOD\EDFN� FRQWUROOLQJ WKH

WHPSR DQG DPSOLWXGH RI WKH0,', RUFKHVWUD DQG VLQJLQJ

V\QWKHVLV� +RUL]RQWDO SRVLWLRQ FRQWUROV WKH VLQJHU©V YRZHO VRXQG�

ZKR VLQJVZLWK DQ D� H� L� R RU X� 7KH FKDUDFWHU LV VHQWPHVVDJHV

LQGLFDWLQJ QRWHV DQG VFRUH ORFDWLRQ� +H V\QFKURQL]HV KLV IDFLDO

H[SUHVVLRQ WR WKH YRZHO VRXQG DQG FKRRVHV KLV DFWLRQV EDVHG RQ

WKH VFRUH ORFDWLRQ� )RU H[DPSOH� KH NQRZV

ZKHQ WRPDNH KLV HQWUDQFH� ZKHUH WKH FOLPD[ RI WKHPXVLF LV DQG

ZKHQ WR WDNH KLV ERZ�

��� 7KH ,906\VWHP

)ROORZLQJ RXU VXFFHVV ZLWK$ULD� ZHZLVKHG WR FUHDWHPRUH

DGYDQFHG FKDUDFWHUV HQGRZHGZLWK ERWKPXVLFDO DQG JUDSKLFDO



LQWHOOLJHQFH�:HZDQWHG WKHP WR LQWHUDFW ZLWK ERWKPXVLFLDQV

DQG QRQ�PXVLFLDQV� )LQDOO\� ZHZDQWHG WR GHVLJQ D YHUVDWLOH

V\VWHPZKLFK FRXOG EH FRQILJXUHG IRUPDQ\ GLIIHUHQW VFHQDULRV

DQG LQVWDOODWLRQV� 7KHVH JRDOV OHW WR WKH GHYHORSPHQW RI WKH

,QWHUDFWLYH9LUWXDO0XVLFLDQV �,90� V\VWHP�

7KH FRPSOHWH V\VWHP FRQVLVWV RI WZRPDMRU VRIWZDUH VXEV\VWHPV�

WKH ,03529 VRIWZDUH DQG WKH ,90FRQWURO VRIWZDUH� ,03529

HQDEOHV DXWKRUV WR FUHDWH UHDO�WLPH EHKDYLRU� EDVHG FKDUDFWHU

DQLPDWLRQ� &KDUDFWHUV LQ ,03529� NQRZQ DV YLUWXDO DFWRUV� DUH

DUWLILFLDOO\ LQWHOOLJHQW�DXWRQRPRXV DQG GLUHFWDEOH� 7KH\ DUH

HQGRZHGZLWK D OLEUDU\ RI DQLPDWHG DFWLRQV�PRYHPHQWV DQG

JHVWXUHV DV ZHOO DV LQGLYLGXDO SHUVRQDOLWLHV FUHDWHG E\ D

SURJUDPPHU RU DQLPDWRU XVLQJ D VFULSWLQJ V\VWHP� &KDUDFWHUV

DUH WKHQ DEOH WR JHQHUDWH WKHLU RZQ DQLPDWLRQ VHTXHQFHV EDVHG

RQ H[WHUQDO LQSXW DQG LQIOXHQFHV �VXFK DV XVHU LQSXW� PXVLFDO

DQDO\VLV VRIWZDUH DQG WKH DFWLRQV RI RWKHU FKDUDFWHUV� DQG LQ

DFFRUGDQFHZLWK WKHLU SHUVRQDOLW\ WUDLWV�

7KH ,90FRQWURO VRIWZDUH �ZKLFKZH UHIHU WR KHQFHIRUWK DV

,90� LV WKHPDLQ IRFXV RI RXU GHYHORSPHQW ZRUN� ,W H[WHQGV WKH

IXQFWLRQDOLW\ RI WKH YLUWXDO DFWRUV WR LQFOXGHPXVLF SHUIRUPDQFH�

WKHUHE\ WXUQLQJ WKHP LQWR YLUWXDOPXVLFLDQV� ,90 LV UHVSRQVLEOH

IRU UHFHLYLQJ DQG LQWHUSUHWLQJ WKH YDULRXV IRUPV RI LQSXW�

JHQHUDWLQJ DQG SOD\LQJ WKHPXVLFDO SHUIRUPDQFH DQG GLUHFWLQJ

WKH JUDSKLFDO SHUIRUPDQFH RI ,03529�

9DULRXVPRGHV RI LQSXW DUH XVHG WR LQIOXHQFH WKHPXVLFDO

DFFRPSDQLPHQW DQG LPSURYLVDWLRQ SHUIRUPHG E\ WKH YLUWXDO

PXVLFLDQV DV ZHOO DV WKHLU DQLPDWHG SHUIRUPDQFH� )RU H[DPSOH� D

KXPDQPXVLFLDQ FDQ SOD\ FKRUG FKDQJHV ZKLOH D YLUWXDO

VD[RSKRQLVW LPSURYLVHV DORQJ� RU D SHUVRQ FDQ SLFN XS WKH

FRQGXFWRU
V EDWRQ DQG OHDG D MD]] WULR� 7KHPRRG RI WKH

SHUIRUPDQFH LV FRQWUROOHG E\ WKH XVHU DQG LV UHIOHFWHG E\ WKH

YLUWXDOPXVLFLDQV LQ WKH WRQH RI WKHLUPXVLFDO SHUIRUPDQFH DQG

WKH ERG\ ODQJXDJH RI WKHLU DQLPDWHG SHUIRUPDQFH� ,Q WKLV ZD\�

WKH ,90 V\VWHP SUHVHQWV DQ LQWHJUDWHG YLVXDO DQGPXVLFDO

HQYLURQPHQW�

��� 0XVLFDO ,QSXW DQG$QDO\VLV

,QSXW FDQ EH UHFHLYHG IURP0,', VRXUFHV� LQFOXGLQJ NH\ERDUGV�

HOHFWURQLF GUXPV� DQG SLWFK�WR�0,', FRQYHUWHUV� DQDO\]HG LQ

UHDO�WLPH� DQG XVHG WR GLUHFW RU LQIOXHQFH WKH SHUIRUPDQFH E\ WKH

YLUWXDOPXVLFLDQV� 7KH DQDO\VLV VRIWZDUH LV EDVHG RQ&\SKHU� D

PXVLF DQDO\VLV�JHQHUDWLRQ LQWHUDFWLYH V\VWHP SUHYLRXVO\

GHYHORSHG E\ 5REHUW 5RZH >5RZH ����@� ,90H[WHQGV &\SKHU

LQPDQ\ZD\V LQFOXGLQJ EHWWHU UHFRJQLWLRQ RI FKRUGV� FRQWH[WV WR

LQFOXGH MD]] KDUPRQ\� DQG LQFRUSRUDWLRQ RI UHDO�WLPH SDWWHUQ

UHFRJQLWLRQ WR ILQG LPSRUWDQWPHORGLF DQG UK\WKPLF XQLWV >5RZH

	/L ����@�

,90SHUIRUPV D WZR�VWDJH DQDO\VLV RI WKHPXVLFDO LQSXW� 7KH

ILUVW VWDJH LV D ORZHU�OHYHO DQDO\VLV� \LHOGLQJ VXFK SURSHUWLHV DV

YHORFLW\� GXUDWLRQ� UHJLVWHU� KDUPRQ\ DQG FKRUG GHQVLW\� 7KH

VHFRQG�VWDJH DQDO\VLV XVHV WKH ORZ�OHYHO SURSHUWLHV WR GHULYHPRUH

DEVWUDFW� VXEMHFWLYH DWWULEXWHV� 7KHVHPLJKW LQFOXGH SURSHUWLHV OLNH

VZLQJQHVV� JURRYLQHVV RU GUXQNHQQHVV�

$V WKHVH DUH VXEMHFWLYH QRWLRQV� DXWKRUV GHILQH WKHVH SURSHUWLHV

EDVHG RQ WKHLU RZQ UHTXLUHPHQWV DQG VSHFLI\ KRZ WKH\ DUH

FRPSXWHG� )RU LQVWDQFH� RQHPLJKW VSHFLI\ WKDW D GUXQNHQQHVV

SURSHUW\ VKRXOG LQFUHDVH DV WKH SOD\HU SOD\VPRUH QRQ�KDUPRQLF

QRWHV DQG LQ OHVV VWULFW WLPH� �2I FRXUVH� DQRWKHU DXWKRUPLJKW

GHILQH WKLV DV FRROMD]]QHVV�� 3URSHUWLHV IURP ERWK OHYHOV RI

DQDO\VLV DUH FRPPXQLFDWHG WR WKH YLUWXDOPXVLFLDQV DQG DUH XVHG

WR LQIOXHQFH WKHLU SHUIRUPDQFH�

��� 9LGHR� 6HQVRU DQG 6SHHFK ,QSXW

7R DOORZ QRQ�PXVLFLDQV WR LQWHUDFW ZLWK WKH FKDUDFWHUV� ,90

VXSSRUWV LQSXW IURP YLGHR� VHQVRU GHYLFHV DQG VSHHFK UHFRJQLWLRQ

VRIWZDUH� 9LGHRPRWLRQ GHWHFWLRQ LV XVHG WR DVVHVV WKH

PRYHPHQWV RI SDUWLFLSDQWV� &KDUDFWHUVPD\ WKHQ UHDFW WR SHRSOH

ZDYLQJ WKHLU DUPV RU GDQFLQJ WR WKHPXVLF�

,90FDQ LQWHJUDWH LQSXW IURP YDULRXV HOHFWURQLF VHQVRUV� 2QH

GHYLFH ZKLFKZH HPSOR\ LV DQ$VFHQVLRQ )ORFN RI %LUGV� D ��

'2)PDJQHWLF SRVLWLRQ�RULHQWDWLRQ WUDFNHU IURPZKLFKZH

FRQVWUXFWHG WKH FRQGXFWRU©V EDWRQ� 7KH VWURNH RI WKH EDWRQ LV

DQDO\]HG DV WKH XVHU FRQGXFWV� JLYLQJ FRQWURO RI WHPSR� YROXPH

DQG RWKHU H[SUHVVLYH SURSHUWLHV�

,90 LQFRUSRUDWHV VSHDNHU�LQGHSHQGHQW VSHHFK UHFRJQLWLRQ RI

1RUWK$PHULFDQ (QJOLVK� 7KLV DOORZV WKH FKDUDFWHUV WR UHVSRQG

WR YRFDO FRPPDQGV DQG VSRNHQ UHVSRQVHV� UHFRJQL]LQJ SKUDVHV

IURP D YRFDEXODU\ RI ZRUGV GHILQHG IRU HDFK SDUWLFXODU VFHQDULR�

��� *8, ,QSXW

*UDSKLFDO XVHU LQWHUIDFH �*8,� SDQHOV DUH FUHDWHG LQ -DYD DQG

LQWHUIDFH ZLWK WKH V\VWHP E\PHDQV RI QHWZRUN FRPPXQLFDWLRQ�

3DQHOV SUHVHQW WKH XVHU ZLWK EXWWRQV� VOLGHUV DQG RWKHU LQSXW WRROV

WR FRQWURO DQ\ YDULHW\ RI SHUIRUPDQFH SDUDPHWHUV� )RU H[DPSOH�

RQH SDQHOPD\ JLYH WKH XVHU FRQWURO RI ORZ�OHYHO SDUDPHWHUV VXFK

DV WHPSR� YROXPH DQG VRQJ VHOHFWLRQ� $QRWKHUPD\ SUHVHQW WKH

XVHU ZLWK VOLGHUV WR WXQH WKHPRRG RI D VFHQH� FRQWUROOLQJ VXFK

DWWULEXWHV DV EOXHQHVV� VZLQJQHVV� RU KRWQHVV� -DYD SDQHOV VHQG

SDUDPHWHU FKDQJHPHVVDJHV �VXFK DV WHPSR ��� RU VZLQJQHVV

���� WR ,90�ZKLFK DGMXVWV LWV SDUDPHWHUV DFFRUGLQJO\ DQG

FRPPXQLFDWHV FKDQJHV WR WKH DQLPDWLRQ V\VWHP�

��� 0XVLFDO *HQHUDWLRQ DQG2XWSXW

,90KDV VHYHUDOPHWKRGV IRU JHQHUDWLQJ� SOD\LQJ� SURFHVVLQJ

DQG RXWSXWWLQJPXVLFDO SHUIRUPDQFHV� 6FRUH ILOHV RU VHTXHQFHV

LQ WKH IRUP RI 6WDQGDUG0,', )LOHV FDQ EH UHDG� SURFHVVHG DQG

SOD\HG� 6HTXHQFH SURFHVVLQJPHWKRGV LQFOXGH DOWHULQJ DQG

WUDQVSRVLQJ SLWFKHV� HPEHOOLVKLQJ OLQHV� DGGLQJ LQIOHFWLRQV VXFK

DV SLWFK EHQG� FKDQJLQJ DFFHQWLQJ DQG WLPH�VKLIWLQJ QRWHV�
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)LJXUH ��'LDJUDPRI WKH ,90V\VWHP

,90 LV DOVR FDSDEOH RI JHQHUDWLQJ LPSURYLVDWLRQ� ,W FDQ

LPSURYLVH FRQVWUDLQHG UDQGRP OLQHV DQG SDWWHUQV EDVHG RQ FKRUG

FKDQJHV DQG FDQ DOVR JHQHUDWH0DUNRY�EDVHG LPSURYLVDWLRQV�

*HQHUDWLRQPHWKRGV EDVHG RQ&\SKHU DUH LQFRUSRUDWHG DV ZHOO�

7R RXWSXWPXVLFDOPDWHULDO� ,90GULYHV ERWK0,', V\QWKHVL]HUV

DQG VRIWZDUH V\QWKHVL]HUV� VXFK DV &VRXQG RU1&6$©V966�

6RIWZDUH V\QWKHVL]HUV DUH SOD\HG E\PHDQV RIPHVVDJHV VHQW WR

WKH V\QWKHVLV SURJUDPV YLD QHWZRUN FRPPXQLFDWLRQ�

��� $QLPDWLRQ&RQWURO

&KDUDFWHU DQLPDWLRQ LV FRQWUROOHG E\ ,90�ZKLFK VHQGV

PHVVDJHV WR ,03529YLD WKH QHWZRUN� &KDUDFWHUV DUH FRQWUROOHG

RQ VHYHUDO OHYHOV VLPXOWDQHRXVO\� /RZ�OHYHO FRPPDQGV FRQWURO

VSHFLILF SK\VLFDO DFWLRQV RI WKH FKDUDFWHUV VXFK DVPRYLQJ WKH

ILQJHUV RI D YLUWXDO VD[RSKRQLVW RU WKH KDQGV RI D YLUWXDO

GUXPPHU� +LJKHU�OHYHO FRPPDQGV FRPPXQLFDWH LQIRUPDWLRQ

DERXW WKHPXVLFDO SHUIRUPDQFH� XVHU LQSXW DQG RWKHU

HQYLURQPHQW YDULDEOHV� 7KLV LQIRUPDWLRQ LQIOXHQFHV WKH DQLPDWHG

SHUIRUPDQFH LQ YDULRXV ZD\V EDVHG RQ HDFK FKDUDFWHU©V

SURJUDPPHG SHUVRQDOLW\�

7KH DELOLW\ WR HQGRZ FKDUDFWHUV ZLWK SHUVRQDOLWLHV LV RQH RI WKH

PDMRU LQQRYDWLRQV RI ,03529�$ VFULSWLQJ V\VWHP HQDEOHV

DXWKRUV WR FUHDWH GHFLVLRQ UXOHV ZKLFK XVH LQIRUPDWLRQ DERXW DQ

DFWRU DQG LWV HQYLURQPHQW WR GHWHUPLQH WKH DFWRU©V SUHIHUHQFHV IRU

FHUWDLQ DFWLRQV RYHU RWKHUV� 7KH DXWKRU VSHFLILHV ZKLFK

LQIRUPDWLRQ LV UHOHYDQW DQG KRZ WKH LQIRUPDWLRQ LV ZHLJKHG LQ

PDNLQJ HDFK GHFLVLRQ�

)RU H[DPSOH� DQ DXWKRUPLJKW GHILQH D QHUYRXVQHVV DWWULEXWH IRU

DQ DFWRU ZKLFK LQFUHDVHV DV RWKHU DFWRUV JHW FORVHU� )XUWKHUPRUH�

WKH DXWKRU FRXOG VSHFLI\ WKDW DQ LQFUHDVH LQ QHUYRXVQHVVZLOO

FDXVH WKH DFWRU WR FKRRVH ILGJHWLQJ DFWLRQV� VXFK DV VKXIIOLQJ LWV

IHHW RU ELWLQJ LWV ILQJHUQDLOV� 7KHQ� DV RWKHU DFWRUVPRYH FORVHU�

WKH FKDUDFWHU ZLOO DSSHDU WR ILGJHWPRUH�

8VLQJ ,03529©V SHUVRQDOLW\ VFULSWLQJ� ZH KDYH HQGRZHG RXU

YLUWXDOPXVLFLDQV ZLWK D ¦ERG\ ODQJXDJH�§ D VHW RI DFWLRQV ZKLFK

UHIOHFW YDULRXVPRRGV RI SOD\LQJ� DQG JLYHQ WKHP ¦PXVLFDO

SHUVRQDOLWLHV§ WR VHOHFW DQG FRQWURO WKHVH DFWLRQV� $PRQJ WKHLU

PDQ\ FDSDELOLWLHV� YLUWXDOPXVLFLDQV FDQ JURRYH DORQJ WR WKH

PXVLF� WDS WKHLU IHHW LQ WLPH DQG UDLVH WKHLU KRUQV LQ WKH DLU

GXULQJ WKHLU VRORV�



��� %HKDYLRU (QJLQH

%HKLQG WKH FKDUDFWHUV© GHFLVLRQ�PDNLQJ FDSDELOLWLHV LV WKH

,03529%HKDYLRU (QJLQH� D SRZHUIXO DUWLILFLDO LQWHOOLJHQFH

V\VWHP� 7KH%HKDYLRU (QJLQH LQWHJUDWHV QXPHURXV IDFWRUV IURP

WKH DFWRU SHUVRQDOLWLHV� HQYLURQPHQW VWDWH DQG H[WHUQDO LQSXWV LQ D

SUREDELOLVWLF GHFLVLRQ�PDNLQJ SURFHVV� ,Q DGGLWLRQ WR GLUHFWLQJ

DFWRU DQLPDWLRQ� WKH %HKDYLRU (QJLQH FDQ DOVR EH XVHG WR SURYLGH

IHHGEDFN WR WKHPXVLFDO HQYLURQPHQW� 7KXV� LQ DGGLWLRQ WR

FRQWUROOLQJ WKHLU DQLPDWHG SHUIRUPDQFH� YLUWXDOPXVLFLDQV FDQ

PDNH GHFLVLRQV DERXW WKHLUPXVLFDO SHUIRUPDQFH DV ZHOO�

+XPDQPXVLFLDQVPDNH SOD\LQJ GHFLVLRQV DV LQGLYLGXDOV DQG DV

D JURXS DERXW KRZ WKH\ZLOO SOD\ D SLHFH RIPXVLF� *URXS

GHFLVLRQV LQFOXGH WHPSR� YROXPH DQG VW\OH RI D SLHFH� 3OD\HUV

PDNH LQGLYLGXDO GHFLVLRQV DERXW DFFHQWLQJ� QRWH VHOHFWLRQ DQG

RWKHU VW\OLVWLF IHDWXUHV� 7KH\ DOWHU WKHLU SOD\LQJ LQ UHVSRQVH WR

VXFK IDFWRUV DV ZKDW LV SOD\HG E\ RWKHU EDQGPHPEHUV� WKH FXHV

JLYHQ E\ D FRQGXFWRU DQG WKH DXGLHQFH UHVSRQVH�

:H HPXODWH WKLV GHFLVLRQ�PDNLQJ SURFHVV LQ WKHPHPEHUV RI WKH

YLUWXDO EDQG�:KHQ SUHVHQWHGZLWK DPXVLFDO VFRUH LQ WKH IRUP RI

D 6WDQGDUG0,', ILOH� YLUWXDOPXVLFLDQVPDNH VW\OLVWLF GHFLVLRQV

DV WR KRZ WKH\ZLOO SOD\ WKH VFRUH� DQDORJRXV WR WKHZD\ WKDW UHDO

PXVLFLDQV LQWHUSUHW VKHHWPXVLF�

��� ,PSOHPHQWDWLRQ DQG&RQILJXUDWLRQ

)LJXUH � VKRZV D EORFN GLDJUDP RI WKH FRPSOHWH ,90 V\VWHP�

7KH ,90FRQWURO VRIWZDUH LV ZULWWHQ LQ &�� DQG UXQV RQ D

0DFLQWRVK� ,03529 LV LPSOHPHQWHG LQ -DYD DQG950/DQG

UXQV XQGHU DQ\950/��FRPSOLDQW EURZVHU� &XUUHQWO\� ZH XVH

&RVPR3OD\HU RQ DQ 6*,�

,90FRPPXQLFDWHV ZLWK ,03529DQG RWKHU SURJUDPV DFURVV D

ORFDO�DUHD QHWZRUN� 7KH V\VWHPPDNHV H[WHQVLYH XVH RI QHWZRUN

FRPPXQLFDWLRQ �7HOQHW�7&3 DQG8'3 FRQQHFWLRQV�� ZKLFKZH

KDYH IRXQG WR EH D YHUVDWLOH DQG HIIHFWLYH ZD\ WR WLH WRJHWKHU

V\VWHP FRPSRQHQWV�

7KH ,90FRQWURO VRIWZDUH LV GLYLGHG LQWR VHYHUDOPRGXOHV� 7KH

'LVSDWFKHU LV WKH FHQWUDO FRQWURO SRLQW DQG LV UHVSRQVLEOH IRU

UHFHLYLQJ XVHU LQSXW� GULYLQJ WKH 6HTXHQFHU DQG ,PSURYLVHU�

VFKHGXOLQJPXVLFDO DQG JUDSKLFDO HYHQWV YLD WKH 6FKHGXOHU� DQG

URXWLQJ LQIRUPDWLRQ EHWZHHQ RWKHUPRGXOHV� 7KH 6HTXHQFHU

UHDGV 6WDQGDUG0,', )LOHV� LQWHUSUHWV WKHP IRU WLPLQJ DQG RWKHU

LQIRUPDWLRQ DQG RXWSXWV0,', HYHQWV EDFN WR WKH'LVSDWFKHU�

7KH ,PSURYLVHU JHQHUDWHV DOJRULWKPLF LPSURYLVDWLRQ EDVHG RQ

LQIRUPDWLRQ UHFHLYHG IURP WKH'LVSDWFKHU� OLNHZLVH RXWSXWWLQJ

0,', HYHQWV� 7KH 3OD\HU SOD\VPXVLFDO HYHQWV UHFHLYHG IURP WKH

'LVSDWFKHU� FRQWUROOLQJ0,', V\QWKHVL]HUV YLD0,', RXW SRUWV

DQG VRIWZDUH V\QWKHVL]HUV YLD D1HW&OLHQW�

7KH /LVWHQHU SHUIRUPV WKH ILUVW VWDJH DQDO\VLV RI ERWK OLYH DQG

VHTXHQFHGPXVLFDO LQSXW� 3DUDPHWHUV FRPSXWHG E\ WKH /LVWHQHU

DUH VHQW WR ERWK WKH$QDO\]HU DQG WKH'LUHFWRU� 7KH$QDO\]HU

SHUIRUPV WKH VHFRQG�VWDJH DQDO\VLV� DOVR UHSRUWLQJ LWV FRPSXWHG

SDUDPHWHUV WR WKH'LUHFWRU� 7KH'LUHFWRU FRPPXQLFDWHV ZLWK WKH

,03529DFWRUV� ,W IRUPDWVPHVVDJHV EDVHG RQ LQIRUPDWLRQ

UHFHLYHG IURP RWKHUPRGXOHV DQG VHQGV WKHP WR WKH DFWRUV YLD D

1HW&OLHQW� ,W DOVR UHFHLYHVPHVVDJHV IURP WKH DFWRUV �JHQHUDWHG

E\ WKH %HKDYLRU (QJLQH� DQG FRPPXQLFDWHV WKLV LQIRUPDWLRQ WR

WKH'LVSDWFKHU�

:H KDYH GHVLJQHG WKH V\VWHPZLWK SRUWDELOLW\ LQPLQG DQG KDYH

ZRUNHG WR UHGXFHPDFKLQH GHSHQGHQFH LQ RXU FRGH�:H H[SHFW

WKDW IXWXUH YHUVLRQV ZLOO UXQ RQ D VLQJOHPDFKLQH VXFK DV DQ 6*,

RU D IDVW 3&�

� &RQFOXVLRQ

7KH FRPPRQ WKUHDG WKURXJK ERWK RI WKHVH SURMHFWV LV D WLJKW

FRXSOLQJ EHWZHHQ UHDO�WLPHPXVLFDO DQDO\VLV DQG WKH SUHVHQWDWLRQ

RI JUDSKLFV DQG DQLPDWLRQ� &RPSXWLQJ WKH RQJRLQJ EHKDYLRU RI

PXVLFDO DWWULEXWHVPDNHV LW SRVVLEOH IRU GLUHFW DQDORJV EHWZHHQ

SHUIRUPDQFH DQG LPDJH WR EH HVWDEOLVKHG ERWK GXULQJ VWDJH

SHUIRUPDQFH DQG LQ XQVWUXFWXUHG LQVWDOODWLRQV� 7KH FKDOOHQJH LQ

UHDOL]LQJ WKHVH SURMHFWV OLHV LQ LPSOHPHQWLQJ WKH DQDO\VLV DQG

GLVWULEXWLQJ WKH FRPSXWDWLRQ LQ VXFK DZD\ WKDW WKHZKROH FDQ EH

DFFRPSOLVKHG LQ UHDO WLPH� %HFDXVHZH XVHPXOWLSOH FRPSXWHUV�

FRPPXQLFDWLRQV VFKHPHV EHFRPH DQ LQWHJUDO SDUW RI WKH

DUFKLWHFWXUH�:H KDYH VXFFHVVIXOO\ XVHG ERWK0,', DQG7HOQHW

SURWRFROV DV VHPDSKRUHV EHWZHHQPXVLF DQDO\VLV�JHQHUDWLRQ DQG

JUDSKLFVPDFKLQHV� %RWK RI WKHVH SURMHFWV GHPRQVWUDWH WKH

VDOLHQFH RIPXVLF�JUDSKLF LQWHUDFWLRQ WKDW FDQ EH DFKLHYHGZLWK

UHDO�WLPH DQDO\VLV�

� $FNQRZOHGJPHQWV

7KH DXWKRUV JUDWHIXOO\ DFNQRZOHGJH WKH FRQWULEXWLRQV RI WKH

IROORZLQJ SHRSOH� 'RULV 9LOD� ZKRZURWH WKH GHVFULSWLRQV RI WKH

KRORJUDPV DQG YLGHRV XVHG LQ$)ORFN RI:RUGV DQGZDV

UHVSRQVLEOH IRU WKH DUWLVWLF FRQFHSWLRQ DQG UHDOL]DWLRQ RI WKH

JUDSKLFV LQ WKDW ZRUN� .HQ 3HUOLQ DQG$WKRPDV*ROGEHUJ� IRU

FUHDWLQJ DQG GHYHORSLQJ ,03529�5XJJHUR 5XVFLRQL� IRU

FRQFHLYLQJ DQG GLUHFWLQJ WKH$ULD SURMHFW� &OLOO\ &DVWLJOLD� IRU

GLUHFWLQJ WKH ,90SURMHFW� 7DPDUD 6P\WK� IRU KHU KHOSZLWK

-DYD� 6DEULQD /LDR� $JQLHV]ND 5RJLQVND DQG$QGUHD %RQRWWR�

IRU WKHLU FRQWULEXWLRQV WR WKH ,90SURMHFW� DQG WKH UHVW RI RXU

FROOHDJXHV DW WKH1<8&HQWHU IRU $GYDQFHG 7HFKQRORJ\� 1<8

0HGLD 5HVHDUFK /DERUDWRU\ DQG 7KH8QLYHUVLW\ RI 8QLYHUVLW\ RI

6mR 3DXOR� %UD]LO�$)ORFN RI:RUGVZDV SDUWLDOO\ IXQGHG E\ WKH

1<86FKRRO RI (GXFDWLRQ 5HVHDUFK&KDOOHQJH )XQG� 7KH

,QWHUDFWLYH9LUWXDO0XVLFLDQV SURMHFW LV IXQGHG E\ WKH1<8

&HQWHU IRU $GYDQFHG 7HFKQRORJ\�



)LJXUH��*UHJRU�DQ,QWHUDFWLYH9LUWXDO0XVLFLDQ

5HIHUHQFHV

>�@ &DQHWWL�(������0DVVHXQG0DFKW�(QJOLVK WLWOH&URZGVDQG

3RZHU� WUDQVODWHG IURPWKH*HUPDQE\&DURO6WHZDUW�1HZ

<RUN�)DUUDU6WUDXV*LURX[�

>�@ 3HUOLQ�.�����¦5HDO7LPH5HVSRQVLYH$QLPDWLRQZLWK

3HUVRQDOLW\§ ,Q ,(((7UDQVDFWLRQVRQ9LVXDOL]DWLRQDQG

&RPSXWHU*UDSKLFV�1HZ<RUN� ,(((

>�@ 3HUOLQ�.�� DQG*ROGEHUJ�$�����¦,03529�$6\VWHPIRU

6FULSWLQJ,QWHUDFWLYH$FWRUV LQ9LUWXDO:RUOGV§ ,Q3URFHHGLQJV

RI6,**5$3+����$QQXDO&RQIHUHQFH6HULHV�1HZ<RUN�

$&06,**5$3+

>�@ 5H\QROGV�&�:�����¦)ORFNV�+HUGV� DQG6FKRROV�$

'LVWULEXWHG%HKDYLRUDO0RGHO§� ,Q&RPSXWHU*UDSKLFV�

6,**5$3+��&RQIHUHQFH3URFHHGLQJV�1HZ<RUN�$&0

6,**5$3+

>�@ 5RZH�5������ ,QWHUDFWLYH0XVLF6\VWHPV�0DFKLQH/LVWHQLQJ

DQG&RPSRVLQJ�&DPEULGJH�0DVV��7KH0,73UHVV�

>�@ 5RZH�5�� DQG/L�7�&������¦3DWWHUQ3URFHVVLQJ LQ0XVLF§ ,Q

3URFHHGLQJV�)LIWK%LHQQLDO6\PSRVLXPIRU$UWVDQG

7HFKQRORJ\�&HQWHU IRU$UWVDQG7HFKQRORJ\DW&RQQHFWLFXW

&ROOHJH

>�@ 5RZH�5��6LQJHU�(�/�� DQG9LOD�'������¦$)ORFNRI:RUGV�

5HDO�7LPH$QLPDWLRQDQG9LGHR&RQWUROOHGE\$OJRULWKPLF

0XVLF$QDO\VLV§ ,Q9LVXDO3URFHHGLQJV�6,**5$3+���1HZ

<RUN�$&06,**5$3+�

>�@ 6LQJHU�(�/��3HUOLQ�.�� DQG&DVWLJOLD�&������¦5HDO�7LPH

5HVSRQVLYH6\QWKHWLF'DQFHUVDQG0XVLFLDQV§ ,Q9LVXDO

3URFHHGLQJV�6,**5$3+���1HZ<RUN�$&06,**5$3+�

>�@ 6LQJHU�(�/��*ROGEHUJ�$��3HUOLQ�.��&DVWLJOLD�&�� DQG/LDR�6�

����¦,PSURY� ,QWHUDFWLYH ,PSURYLVDWLRQDO$QLPDWLRQDQG

0XVLF§ ,6($��3URFHHGLQJV�6HYHQWK ,QWHUQDWLRQDO

6\PSRVLXPRQ(OHFWURQLF$UW�5RWWHUGDP�1HWKHUODQGV�

,6($��)RXQGDWLRQ


