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'HVLJQLQJ 1HZ &RQWH[WV IRU 2QOLQH &RPPXQLWLHV

0DUFR $GULD

7KH &DQDGLDQ SROLWLFDO HFRQRPLVW +DUROG $GDPV ,QQLV KDV DUJXHG WKDW WKHUH LV D VRFLDO� HFRQRPLF� DQG

SROLWLFDO SULFH WR EH SDLG IRU WKH SURSRUWLRQDO ZHLJKW JLYHQ WR WKH ZULWWHQ ZRUG DQG WKH VSRNHQ ZRUG DV D

FRQVHTXHQFH RI WKH HPSKDVLV WKDW D VRFLHW\ JLYHV WR D SDUWLFXODU PHGLXP RI FRPPXQLFDWLRQ� 7KH DSSURDFK

RI ,QQLV LV DSSOLHG LQ WKLV SDSHU WR WKH TXHVWLRQ RI ZKHWKHU SXEOLF VSDFH PD\ EH WUDQVIRUPHG IRU WKH SXUSRVH

RI HQKDQFLQJ GLDORJXH DQG LQWHUDFWLRQ IRU RQOLQH FRPPXQLWLHV� %\ DWWHQGLQJ WR WKH SK\VLFDO DQG KXPDQ

JHRJUDSK\ RI WKH FRQWH[W IRU RQOLQH FRPPXQLWLHV� LW PD\ EH SRVVLEOH WR DFKLHYH D NLQG RI VRFLDO EDODQFH RU

HFRORJ\� 6XFK D EDODQFH ZRXOG DOORZ WKHVH FRPPXQLWLHV WR WKULYH DV SXEOLF VLWHV IRU GLDORJXH� 7KH SXEOLF

OLEUDU\ LV XVHG DV D FDVH VWXG\ RI D VRFLDO VSDFH WKDW KDV KLVWRULFDOO\ EHHQ GHYRWHG WR LQVWUXPHQWDO DFWLRQ

�LQIRUPDWLRQ VHHNLQJ RU ILQGLQJ LQIRUPDWLRQ� LQ WUDQVLWLRQ WR VRFLDO VSDFH WKDW FRXOG EH FKDUDFWHUL]HG E\

GLVFXUVLYH DFWLRQ �RU GLDORJXH DQG LQWHUDFWLRQ�� 7KH WUDQVIRUPDWLRQ RI WKH SXEOLF OLEUDU\ DV D VHUYLFH

HQYLURQPHQW RI WKH DOSKDEHW DQG WH[W WR D GLDORJLFDO HQYLURQPHQW RI VSHHFK DFWV LV FRQVLGHUHG�

µ9LUWXDO 6XSHUYLVRU¶�

8VH RI (�PDLO LQ 6FKRODUO\ &RPPXQLFDWLRQ IRU 6XSSRUW *UDGXDWH 5HVHDUFK

$KPHG 7DKD

7KH LPSDFW RI WKH H�PDLO RQ WKH VFKRODUO\ FRPPXQLFDWLRQ LV FOHDUO\ GHPRQVWUDWHG LQ WKH ZD\ WKDW WKH

VFKRODUV H[FKDQJH VFLHQWLILF LQIRUPDWLRQ DPRQJ UHVHDUFK FRPPXQLWLHV WR KHUDOG WKH SKHQRPHQRQ RI LQYLVLEOH

FROOHJHV� ZKLFK HPHUJHG DV D GRPLQDQW SDUDGLJP IRU HIIHFWLYH SURPRWLRQ RI UHVHDUFK FRPPXQLFDWLRQ� 7KLV

SDSHU UHSRUWV WKH ILQGLQJV RI D WULDO WXWRULDO GHVLJQHG SXUSRVHO\ WR GHYHORS VFKRODUO\ FRPPXQLFDWLRQ VNLOOV RI

06F FDQGLGDWHV DW 8$(8 IRU XVLQJ H�PDLO LQ FRUUHVSRQGHQFH ZLWK WKH YLUWXDO UHVHDUFKHUV LQYROYHG LQ UHODWHG

UHVHDUFK ILHOGV IRU WKH SXUSRVH RI UHTXHVWLQJ UHSULQWV DQG UHVHDUFK FRQVXOWDWLRQV ZKLOH FRQGXFWLQJ WKHLU

GLVVHUWDWLRQ UHVHDUFK� 7KH RXWFRPHV DUH GLVFXVVHG ZLWKLQ WKH UHDOP RI LPSURYLQJ 06F UHVHDUFK ULJRU�

([DPLQDWLRQ RI 7HFKQRORJLHV IRU 6WXGHQW�*HQHUDWHG :RUN LQ D 3HHU�/HG� 3HHU�5HYLHZ

,QVWUXFWLRQDO (QYLURQPHQW

%ULDQ 3� &RSSROD DQG $ODQ /� .LVWH

7KHUH LV D JURZLQJ OLWHUDWXUH GHPRQVWUDWLQJ WKH HIIHFWLYHQHVV RI XVLQJ FRPSXWHU HQYLURQPHQWV WR

DVVLVW VWXGHQWV¶ LQ YLVXDOL]LQJ VFLHQFH DQG PDWKHPDWLFV FRQFHSWV� +RZHYHU� ZLWK PDQ\ RI WKHVH

FRPSXWHUL]HG OHDUQLQJ HQYLURQPHQWV� VWXGHQWV GR QRW KDYH WKH RSWLRQ RI PDQLSXODWLQJ WKH

HQYLURQPHQW� ,QVWHDG� WKH\ DUH SUHVHQWHG ZLWK SUH�PDGH YLVXDOL]DWLRQV� (QDEOLQJ VWXGHQWV WR

GLVSOD\ WKHLU XQGHUVWDQGLQJ WKURXJK PXOWLSOH UHSUHVHQWDWLRQDO IRUPV LV PRUH LQWHUHVWLQJ� ,Q RXU

SHHU�OHG� SHHU�UHYLHZ HQYLURQPHQW� VWXGHQWV JHQHUDWH D FRPSOH[� OLWHUDWXUHEDVHG� PXOWLPHGLD

WH[W RQ ZKLFK WKHLU ILQDO H[DPLQDWLRQ LV EDVHG� +RZHYHU� WKHUH DUH JUHDW WLPH DQG SHUVRQQHO FRVWV

LQ WKLV GHVLJQ� &ROODERUDWLQJ ZLWK 65, ,QF�� ZH DUH DGGUHVVLQJ WKHVH GHPDQGV YLD WKH &KHP6HQVH

.QRZOHGJH %XLOGLQJ (QYLURQPHQW� 7KLV VHFRQG�JHQHUDWLRQ WRRO DOORZV VWXGHQWV WR FUHDWH WH[WV�

LPDJHV DQG DQLPDWLRQV XVLQJ RQH VLPSOH DSSOLFDWLRQ� 3HHU�UHYLHZ LV IDFLOLWDWHG� :H KDYH EHJXQ WR

GHYHORS DQG PRGLI\ PHWKRGV RI YLVXDO GLVFRXUVH DQDO\VLV LQ RUGHU WR H[DPLQH WKH HIIHFWLYHQHVV RI

WKH &KHP6HQVH .%( LQ DVVLVWLQJ VWXGHQWV LQ WKHLU GHYHORSPHQW RI UHSUHVHQWDWLRQDO FRPSHWHQFH�

3DWWHUQHG 5HYLHZ RI 'LVHDVH 6WDWHV DQG 2UJDQ 6\VWHPV ,QWHUUHODWLRQVKLSV ,PSURYHV &ULWLFDO

7KLQNLQJ 6FRUHV RQ 3UH�WHVW IRU 1XWULWLRQ ,QWHUQVKLS 3URJUDP

$QGUHD /DVLFKDN
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7KH VNLOOV RI XQGHUVWDQGLQJ UHODWLRQVKLS RI QXWULHQWV WR GLVHDVH VWDWH� LPSOLFDWLRQV LQ WUHDWPHQW DQG FRQWURO RI

SURJUHVVLRQ RI GLVHDVH DUH WKH PRVW GLIILFXOW FRQFHSWV IRU LQWHUQV WR DVVLPLODWH�

,QGLYLGXDO FODVVHV SUHVHQW IDFWV IURP PDQ\ GLVFLSOLQHV� ZLWK PXOWLSOH FKRLFH WHVWV IRU IDFW UHFRJQLWLRQ� ,QWHUQV

DUH H[SHUW VWXGHQWV DQG H[SHFW WR FRQWLQXH WR DGG IDFWV WR WKHLU FROOHFWLRQ� :KDW LQWHUQV QHHG LV WKRXJKW

SDWWHUQLQJ� UDWKHU WKDQ EHLQJ DQ LQQDWH WDOHQW� LQWHUQV QHHG JXLGDQFH LQ RUJDQL]LQJ WKHLU UHSHUWRLUH RI IDFWV

LQWR GHGXFWLYH WKRXJKW SDWWHUQV�

$ JXLGHG V\VWHPDWLF UHYLHZ YLD H�PDLO SUDFWLFLQJ FULWLFDO WKLQNLQJ DQG DSSOLFDWLRQ RI NQRZOHGJH SULRU WR

RULHQWDWLRQ LPSURYH WKHVH FULWLFDO WKLQNLQJ VNLOOV WKURXJKRXW WKH LQWHUQVKLS�

7HDFKLQJ 	 /HDUQLQJ LQ 5HDO 7LPH�

$ FDVH VWXG\ LQ XVLQJ ,&7 DQG &RQFHSWV IURP %XVLQHVV DQG (FRQRPLFV /LWHUDWXUH WR DOWHU WKH

$UFKLWHFWXUH RI D %XVLQHVV (FRQRPLFV &RXUVH

$QWRQLR 'RWWRUH

'UDZLQJ XSRQ OLWHUDWXUH IURP (FRQRPLFV DQG 0DQDJHPHQW� DV ZHOO DV EXVLQHVV FDVH VWXGLHV� ZH GHVLJQ DQG

LPSOHPHQW D .QRZOHGJH 0DQDJHPHQW 6\VWHP �.06� LQ WKH WKLUG \HDU VXEMHFW (FRQRPLFV RI %XVLQHVV DQG

%XVLQHVV 6WUDWHJ\� )RUPDO DVSHFWV RI WKH .06 ZHUH LPSOHPHQWHG XVLQJ WKH FRXUVH ZHEVLWH� $ .QRZOHGJH

0DQDJHPHQW &RPPLWWHH � OHFWXUHU DQG YROXQWHHU VWXGHQWV � PDQDJHG WKH SURFHVV� ,W JDWKHUHG DQG DZDUGHG

SUL]HV DW WKH HQG RI WKH VHPHVWHU� 3DUWLFLSDWLRQ LQ WKH .06 FRXQWHG WRZDUGV IRUPDO DVVHVVPHQW XQGHU WKH

KHDGLQJ ³&RQWULEXWLRQ WR 7RSLF 6XFFHVV´� 7KH RXWFRPH ZDV FRQVLGHUHG SRVLWLYH� DV PHDVXUHG E\� UHVSRQVHV

WR RSHQ�HQGHG TXHVWLRQV LQ WKH (YDOXDWLRQ TXHVWLRQQDLUH� TXDQWLW\ DQG TXDOLW\ RI LQWHUDFWLRQV� HQG RI

VHPHVWHU GLQQHU RUJDQLVHG E\ VWXGHQWV�

$ 'HFLVLRQ 6XSSRUW 6\VWHP IRU PDQDJHPHQW RI WKH GLVWULEXWLRQ RI UHJLRQDO DFWLYLWLHV

 
$UGHVKLU $QMRPDQL

7KLV SDSHU GHDOV ZLWK ODQG XVH�HQYLURQPHQWDO SODQQLQJ SUREOHPV LQ D PXOWL MXULVGLFWLRQDO DQG PXOWL UHJLRQDO

VHWWLQJ� $ 'HFLVLRQ VXSSRUW V\VWHP �'66� DQG WKH UHODWHG SURFHVV� ZKLFK XWLOL]HV *HRJUDSKLF ,QIRUPDWLRQ

6\VWHP �*,6� DQG RSWLPL]DWLRQ PRGHOV� DUH XVHG IRU WKLV W\SH RI DQDO\VLV� 7KH SDSHU DWWHPSWV WR VKRZ KRZ

WKH SURFHVV DQG WKH '66 FDQ EH XVHG LQ UHDO ZRUOG VLWXDWLRQV WR KHOS LQ DQDO\VLV DQG SODQQLQJ RI GLVWULEXWLRQ

RI DFWLYLWLHV DW UHJLRQDO OHYHO ZKHUH PXOWLSOH MXULVGLFWLRQV DQG HFRQRPLF UHJLRQV DUH LQYROYHG� 7KLV ZRXOG KHOS

GHFLVLRQ PDNHUV LQ GLIIHUHQW PDUNHW VHWWLQJV DQG MXULVGLFWLRQV WR XQGHUVWDQG UHJLRQDO LPSOLFDWLRQV RI WKHLU

GHFLVLRQV DQG WR IDFLOLWDWH LQ QHJRWLDWLRQV ZLWK RWKHU HQWLWLHV�

7KH 5ROH RI ,&7 LQ EULGJH EXLOGLQJ DQG VRFLDO LQFOXVLRQ� WKH 'LVVROYLQJ %RXQGDULHV 3URJUDPPH

LQ ,UHODQG

5RJHU $XVWLQ

7KLV SDSHU ZLOO UHSRUW RQ WKH ZRUN RI D XQLTXH SURMHFW ZKLFK LV XVLQJ WHOHFRPPXQLFDWLRQV WR OLQN WHDFKHUV

DQG SXSLOV ERWK DFURVV WKH SROLWLFDO ERXQGDU\ EHWZHHQ 1RUWKHUQ ,UHODQG DQG WKH 5HSXEOLF RI ,UHODQG DQG

DFURVV WKH ERXQGDULHV RI µPDLQVWUHDP¶ VFKRROLQJ DQG WKRVH FKLOGUHQ LQ µVSHFLDO VFKRROV¶�

7KLV SURJUDPPH� IXQGHG E\ WKH 'HSDUWPHQWV RI (GXFDWLRQ LQ %HOIDVW DQG 'XEOLQ� KDV D VLJQLILFDQFH ZHOO

EH\RQG WKH LVODQG RI ,UHODQG ERWK EHFDXVH RI LWV VFDOH DQG EHFDXVH RI WKH HPHUJLQJ HYLGHQFH DERXW WKH

LPSDFW RI ,&7 RQ WHDFKHUV DQG SXSLOV LQ WKH ��� VFKRROV WKDW DUH DFWLYHO\ LQYROYHG LQ WKH SURJUDPPH�

$ 3UDFWLFDO %XVLQHVV &RXUVH IRU (QJLQHHUV DQG &RPSXWHU 6FLHQWLVWV

%HUW /XQG\
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7KH DXWKRU DVVHUWV WKDW WKHUH LV D FULWLFDO �KROH� LQ VFLHQFH DQG HQJLQHHULQJ HGXFDWLRQ DW PRVW XQLYHUVLWLHV�

OLWWOH RU QR FRXUVHZRUN LV GHYRWHG WR EXVLQHVV DQG HFRQRPLFV LVVXHV� HVSHFLDOO\ DW WKH JUDGXDWH OHYHO� 7KXV

PDQ\ JUDGXDWHV OHDYH WKH XQLYHUVLW\ ZLWK D KLJK GHJUHH RI WHFKQLFDO NQRZOHGJH� EXW OLWWOH XQGHUVWDQGLQJ RI

EXVLQHVV UHDOLWLHV� 7KLV LJQRUDQFH FDQ DQG RIWHQ GRHV OHDG WR GLVDSSRLQWLQJ UHVXOWV LQ ERWK WKH SURIHVVLRQDO

DQG SHUVRQDO DUHQDV� $ IHZ VHOHFWHG VLWXDWLRQV DUH GHVFULEHG ZKLFK LOOXVWUDWH WKH QHHG IRU D EHWWHU EXVLQHVV�

HFRQRPLF EDFNJURXQG� DQG WKHQ D EXVLQHVV FODVV IRU HQJLQHHUV LV GHVFULEHG ZKLFK WKH DXWKRU KDV GHYHORSHG

DQG WDXJKW RYHU WKH SDVW VHYHUDO \HDUV� &ULWLFDO WRSLFV ZKLFK VKRXOG EH FRYHUHG DUH OLVWHG� MXVWLILHG DQG

EULHIO\ GHVFULEHG�

(FRQRPLFDOO\ 6DYLQJ 9HQLFH IURP WKH 6HD

 
&DUO -RKQVRQ

7KH FLW\ RI 9HQLFH� ,WDO\ KDV JUHDW KLVWRULF LPSRUWDQFH DV ZHOO DV EHLQJ D SRSXODU WRXULVW GHVWLQDWLRQ EHFDXVH

RI LWV XQLTXH FDQDOV� )RU FHQWXULHV� 9HQLFH DQG WKH UHJLRQ DURXQG LW KDYH EHHQ VLQNLQJ DQG GDLO\ WLGHV DOUHDG\

FDXVH JUHDW GDPDJH� $V WKH VLQNLQJ FRQWLQXHV DQG JOREDO ZDUPLQJ FDXVHV VHD OHYHOV WR ULVH� 9HQLFH PD\ EH

FRPSOHWHO\ GHVWUR\HG LQ RQO\ �� \HDUV LI QRWKLQJ LV GRQH WR WU\ WR VDYH LW�

$Q LQFUHGLEO\ H[SHQVLYH SURMHFW LV EHLQJ SXUVXHG QRZ WKDW WKH OHDGHUV RI 9HQLFH UHDOL]H WKH XUJHQF\ RI WKHLU

VLWXDWLRQ� $Q DUUDQJHPHQW RI PRYDEOH GDPV� PXFK OLNH WKH PRYDEOH JDWHV RI D VKLS FDQDO� DUH SURSRVHG WR

EH LQVWDOOHG DFURVV WKH HQWUDQFHV RI WKH ODJRRQ� 7KLV ILUVW VHHPV OLNH DQ LQWHUHVWLQJ LGHD� H[FHSW IRU WKH

WUHPHQGRXV FRVW� %XW WKH FRQFHSW DOVR KDV OLPLWDWLRQV DQG SUREOHPV� (QYLURQPHQWDOLVWV DUH FRQFHUQHG WKDW

LI WKH JDWHV DUH FORVHG WRR RIWHQ� SROOXWLRQ PD\ DFFXPXODWH LQVLGH WKH ODJRRQ� 0RUH LPSRUWDQWO\� LI WKH UDWH

RI VLQNLQJ RI WKH FLW\ FRQWLQXHV DQG LI JOREDO ZDUPLQJ FRQWLQXHV WR FDXVH WKH VHD OHYHO WR ULVH� LQ RQO\ WZHQW\

RU WKLUW\ \HDUV� WKH WLGHV ZLOO EH VR KLJK DV WR JR RYHU WKH WRS RI WKRVH EDUULHUV DQG HYHQ WKH EDUULHU LVODQGV

WKHPVHOYHV� 6R� DW EHVW� WKDW DSSURDFK VHHPV OLNH RQO\ D WHPSRUDU\ VROXWLRQ� ,I LW ZHUH QRW VXFK D FRVWO\

FRQFHSW� LW PLJKW EH ZRUWK WU\LQJ� EXW WR RQO\ H[WHQG WKH H[LVWHQFH RI 9HQLFH E\ WZHQW\ \HDUV RU VR� LW VHHPV

WRR H[SHQVLYH IRU D SURMHFW WKDW PD\ QRW HYHQ ZRUN DV LQWHQGHG�

2Q WKH QDWXUH RI LQWHU�ILUP FR�RSHUDWLRQ DQG ³FOXVWHUV´� D FRQFHSWXDO IUDPHZRUN

&KULVWRV 3LWHOLV

:H FULWLFDOO\ DVVHVV H[WDQW WKHRU\ RI LQWHU�ILUP FR�RSHUDWLRQ �,)&� DQG ³FOXVWHUV´� :H FODLP WKDW VR IDU DV WKH

³QDWXUH´ RI LQWHU�ILUP FR�RSHUDWLRQ DQG FOXVWHUV LV FRQFHUQHG �L�H�� ZK\ GR WKH\ H[LVW�� WKH ZRUN LV OLPLWHG

DQG IDLOV DGHTXDWHO\ WR H[SODLQ WKHVH SKHQRPHQD� 7KLV LV GHVSLWH D KXJH DPRXQW RI OLWHUDWXUH DQG LQWHUHVW�

:H DLP WR DGGUHVV WKLV JDS E\ EXLOGLQJ RQ H[WDQW WKHRU\� QRWDEO\ WUDQVDFWLRQ FRVWV� DQG UHVRXUFH�EDVHG� :H

VXJJHVW WKDW� LQ RUGHU WR DQVZHU WKH TXHVWLRQ ³ZK\ LQWHU�ILUP FR�RSHUDWLRQ DQG FOXVWHUV"´ ± YLV�j�YLV

LQWHJUDWLRQ E\ ILUPV �KLHUDUFK\�� PDUNHWV� DQG DOWHUQDWLYH IRUPV RI ,)& ± RQH QHHGV WR H[SODLQ WKHLU

GLIIHUHQWLDO �GLV�DGYDQWDJHV YLV�j�YLV VXFK DOWHUQDWLYH PRGHV RI WKH RUJDQLVDWLRQ RI SURGXFWLRQ� :H HPSOR\

G\QDPLF WUDQVDFWLRQ FRVWV� UHVRXUFH�EDVHG DQG *HRUJH 5LFKDUGVRQ¶V DQDO\VLV WR H[SODLQ ,)&� :H WKHQ OLQN

WKLV RXWFRPH WR FOXVWHUV DQG H[SODLQ WKH ODWWHU LQ WHUPV RI IDFWRUV WKDW H[SODLQ ,)&� DV ZHOO DV DJJORPHUDWLRQ�

H[WHUQDO� DQG RWKHU ORFDWLRQDO HFRQRPLHV. 

3URSHUWLHV RI 6KLIW 5HJLVWHU 6HTXHQFHV LQ ,QIRUPDWLFV

4LMLDQ +X DQG &KXDQ�*DQ +X
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,Q WKLV SDSHU� ZH XVH ILUVWO\ WKH PHWKRG RI FRPSOH[ DQG IXQFWLRQDO DQDO\VLV LQ PDWKHPDWLFV WR REWDLQ WKH

YHFWRU�YDOXHG H[SUHVVLRQ DQG VRPH UHVXOWV RI VKLIW UHJLVWHU VHTXHQFHV� DQG WR HVWDEOLVK WKH UHODWLRQV

EHWZHHQ D IHHGEDFN VHTXHQFH DQG D IHHGIRUZDUG VHTXHQFH RI D VKLIW UHJLVWHU�

$ 1HZ 6HFXULW\ 7HFKQLTXH IRU 0RELOH &RPPHUFH EDVHG RQ :DWHUPDUNHG 9RLFH &KHTXHV

 
6RQJ <XDQ� 'DQ +RQFLXF� DQG 6RULQ $� +XVV

0DQ\ RI WKH FXUUHQW PRELOH FRPPHUFH DSSOLFDWLRQV DQG VHUYLFHV VXIIHU IURP VHYHUDO VHFXULW\ OHDNDJH

SUREOHPV� $ FRQVHTXHQW H[SORLWDWLRQ RI ELRPHWULF LGHQWLILHUV �VXFK DV KXPDQ YRLFH� LQWHJUDWHG LQWR

PXOWLPHGLD SURFHVVLQJ WHFKQLTXHV PD\ WXUQ RXW WR EH D YLDEOH VROXWLRQ WR WKHVH SUREOHPV� ,Q WKLV SDSHU ZH

GHPRQVWUDWH KRZ GLJLWDO ZDWHUPDUNLQJ WHFKQLTXHV DQG DXWKHQWLFDWLRQ SURWRFROV FDQ HIILFLHQWO\ EH LQWHJUDWHG

LQWR WKH LQIUDVWUXFWXUH RI WKH PRELOH FRPPHUFH VFHQDULR� )LUVW� ZH SRLQW RXW VRPH GUDZEDFNV RI WKH SUHVHQW

NH\�EDVHG VPDUW FDUGV DFFHVV FRQWURO PHFKDQLVPV� 7KHQ� ZH VXJJHVW D QRYHO DSSURDFK� ZKLFK LV EDVHG RQ

KXPDQ VSHHFK DV DQ DFFHVV NH\� )XUWKHU RQ� WKH FRQFHSW RI ³9RLFH &KHTXH´ LV LQWURGXFHG DV ZHOO DV WKH

WHFKQLFDO GHWDLOV IRU LWV JHQHUDWLRQ� ,Q WKH ODVW VHFWLRQ RI WKH SDSHU ZH RXWOLQH WKH GHULYHG VHFXUH

WUDQVPLVVLRQ DQG DXWKHQWLFDWLRQ PHWKRGV DQG ZH SUHVHQW WKH VRIWZDUH VLPXODWLRQ PRGXOHV WKDW KDYH DOUHDG\

EHHQ LPSOHPHQWHG DQG HYDOXDWHG IRU P�FRPPHUFH VFHQDULRV�

$ )UDPHZRUN IRU &ROODERUDWLYH 'HFLVLRQ�0DNLQJ XQGHU 8QFHUWDLQW\ 2Q 0XOWL�$JHQW 6\WHPV

'DQLHO 2UWL]

,Q PXOWL�DJHQW V\VWHPV� MRLQW JRDOV DUH DFKLHYHG FROOHFWLYHO\ WKURXJK FROODERUDWLRQ� +RZHYHU� GHFLVLRQV

DIIHFWLQJ WKH WHDP DV D ZKROH PXVW WDNH LQWR DFFRXQW WKH YLHZSRLQW RI DOO VSHFLDOL]HG DJHQWV� 0RUHRYHU�

GHFLVLRQV PXVW EH PDGH ZLWK SDUWLDO� FRQWUDGLFWRU\ RU XQFHUWDLQ LQIRUPDWLRQ� 7KLV SDSHU SUHVHQWV D

IUDPHZRUN WR JXLGH DQG IDFLOLWDWH WKH GHFLVLRQ�PDNLQJ SURFHVV RI PXOWLSOH VSHFLDOL]HG DJHQWV ZRUNLQJ

FROODERUDWLYHO\ WR DFKLHYH FRPPRQ JRDOV� 2XU SURSRVHG IUDPHZRUN HYDOXDWHV WKH ULVN RI PDNLQJ GHFLVLRQV

ZLWK SDUWLDO DQG LPSUHFLVH LQIRUPDWLRQ� LQGLFDWLQJ WKH EHVW FRXUVH RI DFWLRQV UHTXLUHG WR LPSURYH

FROODERUDWLYH GHFLVLRQ�PDNLQJ SURFHVVHV�

(PHUJHQW $UFKLWHFWXUHV RI 2SHQ 6RXUFH� $ &RQMHFWXUH

'DUOD 9� /LQGEHUJ

7KH YLUWXHV RI RSHQ VRXUFH VRIWZDUH SURMHFWV²KXQGUHGV GRLQJ ZKDW RQH FDQQRW²DUH QRW H[FOXVLYH WR

VRIWZDUH� 7KH ,QWHUQHW H[FHOV DW IDFLOLWDWLQJ WKH H[FKDQJH RI ODUJH ³FKXQNV´ RI LQIRUPDWLRQ²IDVW� $V ZH OHDUQ
WR KDUQHVV LQWHUGLVFLSOLQDULW\²GHFLVLRQ IXVLRQ� GLVHDVH VSUHDG� SXEOLF KHDOWK²ZH QHHG WR FUHDWH D SKLORVRSK\

FRQYHUJLQJ QHZ PHWKRGRORJLHV� HWKLFV� VWUDWHJ\� DQG WHFKQRORJ\� ,Q VR GRLQJ� ZH FDQ XQOHDVK JUHDW
LQQRYDWLRQV� 7KH UHYROXWLRQ RI /LQX[ LVQ¶W LWV VXFFHVV LQ WKH UHVXOW EXW LQ WKH PHWKRG� 7DSSLQJ RSHQ VRXUFH

PHWKRGV� WKLV SDSHU H[SORUHV LQQRYDWLRQ� VDQV UHVWULFWLYH OLFHQVHV DQG GHIHQVLYH LQWHOOHFWXDO SURSHUW\� LQ WKH

HPHUJHQW SDUDGLJP RI WKH FROOHFWLYH LQWHOOLJHQFH. 
 

,QWHUWH[WXDOLW\� $ +HUPHQHXWLF 0RGHO LQ 0LOWRQ¶V ´6DPVRQ $JRQLVWHV” 
 
'HUHN :RRG 
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7KH LQVLJKWV JHQHUDWHG E\ LQWHUWH[WXDO WKHRU\ DUH DQ LPSRUWDQW FRQWULEXWLRQ E\ SRVW�PRGHUQ WKHRU\ WR
XQGHUVWDQGLQJ PHDQLQJ DQG YHUEDO FRPPXQLFDWLRQ� 2QH LPSRUWDQW PRGHO RI LQWHUWH[WXDO FRPPXQLFDWLRQ LV

-RKQ 0LOWRQ¶V WUDJHG\ 6DPVRQ $JRQLVWHV� $QDO\VLV RI WKH LQWHUWH[W FDQ KHOS UHVROYH D FRQWURYHUV\ WKDW
FULWLFLVP RI ´6DPVRQ� LV ORFNHG LQ MXVW QRZ� 7KH OHYHO RI GLVDJUHHPHQW DERXW ZKDW WKH SOD\ PHDQV LV

VWDUWOLQJ� LV WKH KHUR
V DFKLHYHPHQW D WULXPSK RI &KULVWLDQ PRUDOLW\� SHUKDSV RU LV LW D VLQIXO� RUJ\ RI

YHQJHIXO YLROHQFH" $Q XQGHUVWDQGLQJ RI WKH SOD\
V LQWHUWH[WXDOLW\ FDQ KHOS XV DSSUHFLDWH LWV VXVWDLQHG
PXOWLYDOHQF\ KHOG SRLVHG DV LW LV LQ GHOLFDWH VXVSHQVLRQ� 7KH DXGLHQFH
V XQFHUWDLQW\ LV GHOLEHUDWHO\ IDVKLRQHG

E\ 0LOWRQ
V FUDIW� ´6DPVRQ $JRQLVWHV� LV D PDVWHUSLHFH RI FUHDWLYH LQGLUHFWLRQ� ,W RIIHUV WKH UHDGHU
XQDQVZHUHG DQG XQDQVZHUDEOH TXHVWLRQV� ,W HQDFWV WKH SUREOHPV HQFRXQWHUHG E\ WKH &KULVWLDQ LQ UHDGLQJ

WKH :RUG RI *RG� ZKHQ WKDW :RUG UDLVHV TXHVWLRQV DQG XQFHUWDLQWLHV ZKLFK DUH QRW FODULILHG E\ WKH VLOHQW�
'LYLQH $XWKRU� 7KH UHZDUGV IRU UHDGLQJ WKH GLYLQH WH[W FRUUHFWO\ ZHUH QRW HDUWKO\ MRXLVVDQFH EXW HWHUQDO MR\�

WKH SXQLVKPHQW IRU LQHSW UHDGLQJ ZDV HWHUQDO SHUGLWLRQ� 6R WKH SUREOHPV ZHUH VLJQLILFDQW� 7KRVH SUREOHPV
DUH LQWHJUDO WR WKH PHDQLQJ RI WKH SRHP� 3RVVLEOH PHDQLQJV LQWHUFURVV LQ WKH LQWHUWH[WXDO VSDFH RQ

ZKLFK ´6DPVRQ� LV ZULWWHQ EXW WKH ZULWHU
V YRLFH LV VLOHQW DQG KH SRLQWV WR QR RQH RI WKHVH SDWKV� :H GR QRW

NQRZ KRZ WR UHDG 6DPVRQ
V WH[W OHW DORQH ZKHWKHU WR DGRSW LW DV D PRGHO IRU PRUDO DFWLRQ� ´6DPVRQ

$JRQLVWHV�� ZKHQ LW ZDV ZULWWHQ� ZDV WKH ODWHVW VWUDWXP LQ WKH JHRORJ\ RI WKH LQWHUWH[W� DQG LWV PDNHU

VKDSHG LW ZLWK JUHDW VHQVLWLYLW\ WR ZKDW OD\ EHORZ LW�

'HYHORSLQJ 5HOHYDQW 7HFKQRORJ\ IRU 6PDOO�VFDOH )DUPLQJ 3RSXODWLRQ

-HQQLIHU 7D\ORU� 7KRPDV %HOODUPLQH� 'HQQLV 7LPOLQ� DQG 9DQLPDOOD 5HGG\

*/<&,0�*8,&6� D FRQWHPSRUDU\ FURS VWLPXODWLRQ PRGHO� KDV EHHQ XVHG WR LQFUHDVH HIILFLHQF\ RI FURS

PDQDJHPHQW� \LHOG SUHGLFWLRQ� LQFUHDVH SURILWV� DQG PDQDJH UHVRXUFHV RQ ODUJH ±VFDOH VR\EHDQ IDUPV� ,Q

DQ HIIRUW WR GHYHORS DQG WHVW HIILFLHQW VR\EHDQ PRGHOV IRU VPDOO IDUPHUV LQ WKH PLG VRXWK� 86'$�$56

DVVLJQHG D FRRSHUDWLYH DJUHHPHQW ZLWK )ORULGD $JULFXOWXUDO DQG 0HFKDQLFDO 8QLYHUVLW\� DQ ���� /DQG *UDQW

,QVWLWXWLRQ� 7KH PDMRULW\ RI IDUPV LQ WKH 8QLWHG 6WDWHV DUH VPDOO IDUPV�

$ 6WDQGLQJ�RUGHU 3URWRFRO IRU &ULFRWK\URWRP\ LQ 3UHKRVSLWDO (PHUJHQF\ 3DWLHQWV

(YDGQH *� 0DUFROLQL� -RKQ +� %XUWRQ-D\ 5� %UDGVKDZ� DQG 0LFKDHO 5� %DXPDQQ

 
7R VWXG\ XWLOL]DWLRQ� LQGLFDWLRQV� DQG RXWFRPHV DVVRFLDWHG ZLWK WKH XVH RI D VWDWHZLGH� HPHUJHQF\ PHGLFDO

VHUYLFHV �(06� VWDQGLQJ�RUGHU SURWRFRO IRU FULFRWK\URWRP\� 0HWKRGV� $ VWDWHZLGH (06 GDWDEDVH ZDV TXHULHG

IRU SDWLHQWV ZKR UHFHLYHG FULFRWK\URWRP\ XQGHU D VWDQGDUGL]HG� VWDQGLQJ�RUGHU SURWRFRO� 3DWLHQW (06 DQG

KRVSLWDO UHFRUGV ZHUH UHYLHZHG LQ D GHILQHG VHTXHQFH ZLWK LQIRUPDWLRQ UHFRUGHG RQ D VWDQGDUGL]HG

FROOHFWLRQ IRUP� 5HVXOWV� (06 UHFRUGV LQFOXGHG HLJKW \HDUV RI SUDFWLFH ZLWK ��� PLOOLRQ SDWLHQW HQFRXQWHUV�

)RU HDFK \HDU VWXGLHG� DSSUR[LPDWHO\ ��� HPHUJHQF\ PHGLFDO WHFKQLFLDQV �(07V� ZHUH FHUWLILHG WR SHUIRUP

FULFRWK\URWRP\� 6WDWH (06 SURYLGHUV SHUIRUPHG D FROOHFWLYH PHDQ RI HLJKW FULFRWK\URWRP\ SURFHGXUHV SHU

\HDU �UDQJH� �±���� IRU D WRWDO RI �� FULFRWK\URWRPLHV SHUIRUPHG ZLWKLQ WKH HLJKW�\HDU SHULRG� +RVSLWDO

UHFRUGV ZHUH DYDLODEOH IRU UHYLHZ LQ �� SDWLHQWV� )LIW\�VL[ SDWLHQWV UHFHLYHG FULFRWK\URWRP\ E\ RSHQ VXUJLFDO

LQFLVLRQ� VL[ E\ QHHGOH ZLWK MHW YHQWLODWLRQ� DQG RQH E\ ERWK PHWKRGV� &DWHJRUL]DWLRQ RI FULFRWK\URWRP\

SDWLHQWV DV WUDXPD RU PHGLFDO ZDV ��� WUDXPD DQG ��� PHGLFDO� 7KLUW\�VL[ SDWLHQWV ����� ZHUH LQ FDUGLDF

DUUHVW RQ (06 DUULYDO DQG �� SDWLHQWV ����� GLHG GXULQJ WUDQVSRUW� 7KLUWHHQ WUDXPD SDWLHQWV ����� ZHUH

DGPLWWHG ZLWK HLJKW SDWLHQWV VXUYLYLQJ WR GLVFKDUJH ������ 7KH QHXURORJLF LPSDLUPHQW DW WLPH RI KRVSLWDO

GLVFKDUJH ZDV VHYHUH LQ IRXU� PRGHUDWH LQ WZR� DQG PLQLPDO RU QRQH LQ WZR SDWLHQWV ����� &RQFOXVLRQ� $

FRQVLGHUDEOH SHUFHQWDJH RI FULFRWK\URWRP\ SURFHGXUHV ZHUH SHUIRUPHG RQ SDWLHQWV ZLWK QRQ�WUDXPD�UHODWHG

GLDJQRVHV LQ WKLV LQYHVWLJDWLRQ GHVFULELQJ D VWDQGLQJ�RUGHU (06 SURWRFRO IRU FULFRWK\URWRP\� 7KH PDMRULW\ RI

SDWLHQWV XQGHUJRLQJ FULFRWK\URWRP\ ZLWK WKLV SURWRFRO ZHUH LQ FDUGLDF DUUHVW DW WKH WLPH RI FULFRWK\URWRP\�

ZLWK D VPDOO PLQRULW\ RI SDWLHQWV VXUYLYLQJ WR KRVSLWDO GLVFKDUJH DQG IHZHU VXUYLYLQJ QHXURORJLFDOO\ LQWDFW�

.H\ ZRUGV� FULFRWK\URWRP\� HPHUJHQF\ PHGLFDO VHUYLFHV� HQGRWUDFKHDO LQWXEDWLRQ�
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0DQDJHPHQW RI WKH &LWL]HQ¶V 'LJLWDO ,GHQWLW\ DQG $FFHVV WR 0XOWL�YHUVLRQ 1RUP 7H[WV RQ WKH

6HPDQWLF :HE"

)DELR *UDQGL� )HGHULFD 0DQGUHROL� 0DULD 5LWD 6FDODV� DQG 3DROR 7LEHULR

7KLV SDSHU GHVFULEHV DQ RQJRLQJ UHVHDUFK SURMHFW LQYROYLQJ WKH LPSOHPHQWDWLRQ RI H�*RYHUQPHQW VHUYLFHV RQ

WKH 6HPDQWLF :HE� ,Q SDUWLFXODU� WKH SURMHFW LV DLPHG DW PDQDJLQJ WKH ³GLJLWDO LGHQWLW\´ RI FLWL]HQV RQ WKH

,QWHUQHW� HQDEOLQJ WKHP WR EHQHILW IURP ³SHUVRQDOL]HG´ YHUVLRQV RI WKH RQOLQH VHUYLFHV RIIHUHG E\ WKH 3XEOLF

$GPLQLVWUDWLRQ� ZKLFK FDQ LPSURYH DQG RSWLPL]H WKHLU LQYROYHPHQW LQ WKH H�*RYHUQDQFH SURFHVV� 7KH NLQG RI

VHUYLFH ZH ZLOO FRQVLGHU LV WKH VHOHFWLYH DFFHVV WR QRUP WH[WV DYDLODEOH RQ :HE UHSRVLWRULHV� 7KH SURMHFW

UHTXLUHV WKH GHIL� QLWLRQ DQG PDLQWHQDQFH RI D FLWL]HQ¶V RQWRORJ\� WKH VHPDQWLF PDUNXS DQG YHUVLRQLQJ RI WKH

VWRUHG QRUP WH[WV ZKLFK WDNHV LQWR DFFRXQW WKH DFWXDO DSSOLFDELOLW\ WR GLIIHUHQW FODVVHV RI FLWL]HQV� WKH

GHILQLWLRQ DQG HQDFWPHQW RI :HE VHUYLFHV IRU WKH UHFRQVWUXFWLRQ RI WKH FLWL]HQ¶V GLJLWDO LGHQWLW\ DQG LWV

FODVVLILFDWLRQ ZLWK UHVSHFW WR WKH RQWRORJ\� WKH GHVLJQ DQG LPSOHPHQWDWLRQ RI D OHJDO GRFXPHQW PDQDJHPHQW

V\VWHP IRU WKH VHOHFWLYH DFFHVV WR SHUVRQDOL]HG QRUP YHUVLRQV�

3HUIRUPDQFH (YDOXDWLRQ RI 9R,3 XVLQJ )UDJPHQWDWLRQ DQG ,QWHUOHDYLQJ RYHU 6ORZ :$1 OLQNV

 
6DOPDQ %DNKWLDUL DQG )DWLPD $KPHG

 
7KH YRLFH DQG GDWD LQWHJUDWLRQ SUHVHQWV D JUHDW FKDOOHQJH IRU WRGD\¶V LQWHUQHWZRUNLQJ HQYLURQPHQW� 7R

UHGXFH WKH ULVLQJ FRPPXQLFDWLRQ FRVWV� PRVW RI WKH HQWHUSULVHV DUH PRYLQJ WRZDUGV FDUU\LQJ YRLFH WUDIILF

RYHU WKH H[LVWLQJ GDWD QHWZRUNV ZLWK IHZ HQKDQFHPHQWV� LI QHFHVVDU\� $V YRLFH WUDIILF LV UHDO�WLPH� LW DVNV IRU

VSHFLDO WUHDWPHQW IRU WLPHO\ GHOLYHU\� $ QXPEHU RI 4XDOLW\ RI 6HUYLFH �4R6� LVVXHV FRPH LQWR SLFWXUH LQ WKLV

NLQG RI LQWHJUDWLRQ� 7KHVH LVVXHV EHFRPH PRUH SURPLQHQW ZKHQ EDQGZLGWK LV D ERWWOHQHFN OLNH RQ VORZ :$1

OLQNV�

5HYLVLWLQJ 1LJKW -RKQ 7HDFKHUV
 3HUFHSWLRQV WRZDUGV &XOWXUDO /LQJXVLWLF 'LYHUVLW\

)LOL] 6KLQH (GL]HU

, ZDV ILUVW LQWURGXFHG WR 1LJKW -RKQ E\ *DU\ 3DXOVHQ LQ D PXOWLFXOWXUDO OLWHUDWXUH FODVV ZKLOH , ZDV D GRFWRUDO

VWXGHQW� 7KH ERRN KDG VXFK D SURIRXQG LPSDFW XSRQ PH WKDW , XVH LW IUHTXHQWO\ LQ P\ /DQJXDJH $UWV�

6RFLDO 6WXGLHV� DQG &KLOGUHQ¶V /LWHUDWXUH XQGHUJUDGXDWH DQG JUDGXDWH FODVVHV�� )RU WKRVH RI \RX ZKR DUH QRW

IDPLOLDU ZLWK 1LJKW -RKQ KHUH LV D EULHI V\QRSVLV RI LW�

1LJKW -RKQ LV D VWRU\ DERXW D \RXQJ VODYH JLUO LQ WKH VRXWK DQG KHU WULDOV DQG WULEXODWLRQV� 1LJKW -RKQ LV

EURXJKW LQWR WKH SODQWDWLRQ LQ D IDVKLRQ QRW ILW IRU KXPDQV� EXW KH LV D FDWDO\VW IRU FKDQJH DQG HQGV XS

WHDFKLQJ 6DUQ\ RQH RI WKH PRVW SRZHUIXO WRROV WKDW FDQ KHOS KHU« ZKLFK LV UHDGLQJ� 7KLV LV DQ HPSRZHULQJ

ERRN ILOOHG ZLWK KRSH DQG FRXUDJH DQG WKH VWUHQJWK RI WKH KXPDQ VSLULW�

H�/HDUQLQJ 'HYHORSPHQW� )URP ,7 WR ,&7 DW WKH 6FKRRO RI &OLQLFDO 'HQWLVWU\� 6KHIILHOG

 
*LXVHSSH &DQQDYLQD� &KULVWRSKHU :� 6WRNHV� DQG &HQZHLQ &DQQDYLQD

7KH ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7HFKQRORJ\ �L&7� 3URMHFW �VWDUWHG LQ ����� WRRN UHVSRQVLELOLW\ IRU WKH

SURYLVLRQ RI ,QIRUPDWLRQ 7HFKQRORJ\ WHDFKLQJ LQ WKH GHQWDO VFKRRO� ,Q WKLV WLPH� WKURXJK GHYHORSPHQW E\ WKH

L&7 3URMHFW� DQG PRUH UHFHQWO\ E\ WKH :HE�EDVHG ,QWHU�SURIHVVLRQDO /HDUQLQJ 1HWZRUN �:,/H1�� WKH FRXUVH

KDV EHHQ GHYHORSHG IURP WKH RULJLQDO WDXJKW WHFKQLFDO SURJUDPPH IRFXVVLQJ RQ FRPSXWHUV� WR D VWXGHQW

FHQWUHG LQIRUPDWLRQ DQG FRPPXQLFDWLRQV VNLOOV FRXUVH� 7KH VKLIW LQ HPSKDVLV KDV EHHQ GULYHQ E\ SUHVVXUH

IURP VWXGHQWV WR PRYH DZD\ IURP D FRPSXWHU IRFXVVHG FRXUVH� DQG WKH VKLIW LQ ERWK WHFKQRORJ\ DQG IXWXUH

UHTXLUHPHQWV RI GHQWDO SURIHVVLRQDOV�
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+LJK (IILFLHQF\ 0LFURZDYH 3RZHU $PSOLILHU �+(03$� 'HVLJQ

:� +HUEHUW 6LPV

 
7KLV SDSHU ZLOO IRFXV RQ GHYHORSLQJ DQ H[RWLF VZLWFKLQJ WHFKQLTXH WKDW HQKDQFHV WKH '&�WR�5) FRQYHUVLRQ

HIILFLHQF\ RI PLFURZDYH SRZHU DPSOLILHUV� )RU \HDUV� VZLWFKLQJ WHFKQLTXHV LPSOHPHQWHG LQ WKH �� N+] WR ��

0+] UHJLRQ KDYH UHVXOWHG LQ '&�WR�5) FRQYHUVLRQ HIILFLHQFLHV RI ������SHUFHQW� &XUUHQWO\ DPSOLILHU

FRQYHUVLRQ HIILFLHQF\� LQ WKH ��� *+] UHJLRQ DSSURDFKHV� ������SHUFHQW� 8VLQJ D FRPELQDWLRQ RI DQDO\WLFDO

PRGHOLQJ DQG KDUGZDUH WHVWLQJ� D +LJK (IILFLHQF\ 0LFURZDYH 3RZHU $PSOLILHU ZDV EXLOW WKDW GHPRQVWUDWHG

FRQYHUVLRQ HIILFLHQFLHV IRXU WR ILYH WLPHV KLJKHU WKDQ FXUUHQW VWDWH RI WKH DUW�

,QWHUQHW LQ 3KDUPDFHXWLFDO 5HVHDUFK DQG (GXFDWLRQ

6WHIDQ %DOD]

3KDUPDFHXWLFDO UHVHDUFK� HVSHFLDOO\ GUXJ GLVFRYHU\� GHYHORSPHQW� DQG GHVLJQ� SURILW IURP VKDUHG ZHE�EDVHG

DFFHVV WR� ��� SXEOLF GDWDEDVHV RI JHQRPHV� SURWHLQ VHTXHQFHV DQG VWUXFWXUHV� SXEOLF GDWDEDVHV RI

FKHPLFDOV FRQWDLQLQJ VWUXFWXUHV� SURSHUWLHV� WKHUDSHXWLF DQG WR[LF HIIHFWV� DQG FXUDWHG NQRZOHGJH EDVHV IRU

VSHFLDO SURWHLQ FODVVHV� ��� SXEOLF VHUYLFHV IRU SURWHLQ VHTXHQFH DOLJQPHQW� VWUXFWXUH SUHGLFWLRQ DQG

HYDOXDWLRQ RI FUHDWHG VWUXFWXUDO PRGHOV� DQG SUHGLFWLRQ RI SURSHUWLHV DQG ELRORJLFDO HIIHFWV RI FKHPLFDOV� DQG

��� FROODERUDWLYH VRIWZDUH IRU VHOHFWHG XVHU JURXSV� )UHTXHQWO\� FDWHJRULHV � DQG � DUH ORFDOL]HG DW WKH VDPH

ZHE VLWHV GXH WR WKHLU FRPSOHPHQWDULW\� ,Q HGXFDWLRQ� ZHE�EDVHG WRROV� ZKLFK DUH PRVW IUHTXHQWO\ XVHG LQ

GUXJ UHVHDUFK LQFOXGH� ��� VLPXODWRUV RI GUXJ�UHODWHG SURFHVVHV OLNH SKDUPDFRNLQHWLFV DQG FKHPLFDO

EHKDYLRU� ��� WHDFKLQJ PDWHULDOV� DQG ��� FODVV PDQDJHPHQW VRIWZDUH� 6SHFLILF H[DPSOHV LQ HDFK FDWHJRU\

DUH KLJKOLJKWHG� ZLWK WKH DLP WR PDNH WKH UHDGHU DZDUH RI WKH FXUUHQW VWDWXV DQG UHIHU KLP RU KHU WR WKH

UHVSHFWLYH ZHE VLWHV IRU PRUH GHWDLOV�

 5HODWLRQVKLS $PRQJ 5HODSVH 5DWH� 003,�� 3URILOHV DQG (PSOR\PHQW 6WDWXV RI 3HUVRQV

:KR $UH 2SLDWH 'HSHQGHQW

-DPHV )� 6FRU]HOOL

7KH SXUSRVH RI WKLV VWXG\ ZDV WR GHWHUPLQH LI WKHUH ZDV D UHODWLRQVKLS DPRQJ WKH 003,�� SURILOHV DQG WKH

HPSOR\PHQW VWDWXV RI D FRQYLHQFH VDPSOH RI �� SHUVRQV ZKR ZHUH RSLRLG GHSHQGHQW DQG SDUWLFLSDWLQJ LQ D

KRPH GHWR[LILFDWLRQ SURJUDP� (DFK SDUWLFLSDQW ZDV JLYHQ WKH 003,��� GHPRJUDSKLF LQIRUPDWLRQ JDWKHUHG�

DQG D IROORZ�XS ZDV FRQGXFWHG VL[ PRQWKV DIWHU WKH LQLWLDO FRQWDFW� 7KH UHVXOWV LQGLFDWHG WKDW PRVW RI WKH

SDUWLFLSDQWV GLG QRW PDLQWDLQ VREULHW\ �������� DQG WKDW WKHUH ZDV QR UHODWLRQVKLS IRXQG EHWZHHQ WKH 003,�

� SURILOHV DQG VREULHW\� +RZHYHU� WKH UHVXOWV RI D GLVFULPLQDQW IXQFWLRQ DQDO\VLV LQGLFDWHG WKDW RQO\

HPSOR\PHQW ZDV D SUHGLFWRU LQ PDLQWDLQLQJ VREULHW\ DIWHU VL[ PRQWKV� $OWKRXJK FDXWLRQ LV DGYLVHG LQ

LQWHUSUHWLQJ WKHVH UHVXOWV EHFDXVH WKH VWXG\ GLG QRW XVH D UDQGRP VDPSOH� WKH UHVXOWV ZHUH FRQVLVWHQW ZLWK

SULRU UHVHDUFK RQ WKH LPSRUWDQFH RI HPSOR\PHQW LQ WKH WUHDWPHQW RI SHUVRQV ZKR DUH GUXJ GHSHQGHQW�

$SSOLFDWLRQ RI ,QWHUQHW 7HFKQRORJLHV LQ 7HDFKLQJ 1DWXUDO 5HVRXUFHV

.DWWD -D\DUDP 5HGG\

7KH REMHFWLYH RI WKLV SUHVHQWDWLRQ LV WR H[DPLQH DGYDQWDJHV DQG GLVDGYDQWDJHV RI LQWHUQHW WHFKQRORJLHV

WHDFKLQJ QDWXUDO UHVRXUFHV VXEMHFWV VXFK DV ZDWHU TXDOLW\� 7KHUH DUH VHYHUDO DGYDQWDJHV DVVRFLDWHG ZLWK

LQWHUQHW WHFKQRORJLHV� )RU H[DPSOH� VWXGHQWV FDQ DFWXDOO\ VHH ZDWHU TXDOLW\ GDWD LQ D FODVVURRP RQ D UHDO�

WLPH VFDOH EDVLV DV LW KDSSHQV� $QRWKHU DGYDQWDJH LV LQWHUQHW WHFKQRORJLHV FRXOG HQKDQFH HIILFLHQF\ RI

WHDFKLQJ E\ SURYLGLQJ HIIHFWLYH WRROV� +RZHYHU� LQWHUQHW WHFKQRORJLHV PD\ VORZO\ UHSODFH WUDGLWLRQDO UHDGLQJ

WHFKQLTXHV VXFK DV UHDGLQJ VFLHQFH DQG HQJLQHHULQJ UHVHDUFK DUWLFOHV LQ D OLEUDU\� 7KLV SUHVHQWDWLRQ� LQ
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DGGLWLRQ� ZLOO H[DPLQH KRZ LQWHUQHW WHFKQRORJLHV FDQ PLQLPL]H UHTXLUHPHQW RI UHVRXUFHV �H�J�� SDSHU� ZDWHU�

LQ WHDFKLQJ ZDWHU UHVRXUFHV FXUULFXOXP

+RZ SODQW OHDYHV DUH SURWHFWHG IURP VXQEXUQ"

.R]L $VDGD

3ODQW SKRWRV\QWKHVLV FRQYHUWV VRODU HQHUJ\ WR FKHPLFDO RQH� DQG LWV SURGXFWV DUH WKH VROH VRXUFH RI RXU

IRRGV� PDWHULDOV DQG HQHUJ\� 3ODQW OHDYHV NHHS JUHHQ IRU DW OHDVW D KDOI \HDU XQGHU VXQOLJKW� HYHQ WKRXJK

RXU VNLQ LV VXQEXUQHG IRU RQO\ VHYHUDO KRXUV� $SSDUHQW OLWWOH VXQEXUQ LQ OHDYHV GRHV QRW PHDQ LWV DEVHQFH�

EXW LV GXH WR WKH HIIHFWLYH V\VWHPV WR SURWHFW LW� 8QGHU WKH FRQGLWLRQV ZKHUH SKRWRQ HQHUJ\ LV LQ H[FHVV RI

LWV XWLOL]DWLRQ IRU SKRWRV\QWKHVLV� KRZHYHU� WKH OHDYHV DUH VXVFHSWLEOH WR GDPDJHV E\ UHDFWLYH VSHFLHV RI

R[\JHQ ZKLFK DUH LQHYLWDEO\ SKRWRSURGXFHG LQ FKORURSODVWV� 0ROHFXODU PHFKDQLVPV KRZ WKH OHDYHV DUH

SURWHFWHG IURP SKRWR�R[LGDWLYH GDPDJHV XQGHU YDULDEOH� QDWXUDO HQYLURQPHQWV DUH RYHUYLHZHG�

7KH (YROXWLRQ RI .RUHD¶V ,QGXVWULDO 5HODWLRQV 6\VWHP DQG &KDQJH LQ WKH :DJH�VWULNH

UHODWLRQVKLS
 
0DULR )� %RJQDQQR� <RXQJ�0\RQ /HH� DQG 0LFKDHO /� %RJQDQQR
 
)RU GHFDGHV .RUHD¶V EUDQG RI VWDWH FRUSRUDWLVP GLG QRW DOORZ ³IUHH FROOHFWLYH EDUJDLQLQJ�´ EXW LW GLG SHUPLW

VWULNLQJ ZRUNHUV WR EH SDLG� :H EULHIO\ UHYLHZ WKH HYROXWLRQ RI SRVW����� LQGXVWULDO UHODWLRQV LQ .RUHD� ZKLFK

GLVFORVHV WKHVH IDFWV DQG WKDW LQ ���� DQG DJDLQ LQ ���� .RUHD¶V LQGXVWULDO UHODWLRQV V\VWHP ZDV WZLFH

OLEHUDOL]HG� %HWZHHQ ���� DQG ���� WZR LPSRUWDQW HYHQWV WUDQVSLUHG� )LUVW� WKHUH ZDV WKH WUDQVLWLRQ WRZDUG

IUHH FROOHFWLYH EDUJDLQLQJ� DQG VHFRQG� WKH SUDFWLFH RI SD\LQJ VWULNLQJ ZRUNHUV ZDV JHQHUDOO\ GLVFRQWLQXHG�

7KHVH SKHQRPHQD� DQG WKH ORQJ�VWDQGLQJ EXVLQHVV SUDFWLFH RI NHHSLQJ SULYDWH LQIRUPDWLRQ DERXW ILUPV¶

SURILWV VHW XS WZR HPSLULFDO DUJXPHQWV ZKLFK ZH H[DPLQH� FRQFHDOLQJ SURILWV IURP XQLRQV VXJJHVWV DQ

LQYHUVH UHODWLRQVKLS EHWZHHQ QHJRWLDWHG ZDJH VHWWOHPHQWV DQG VWULNHV LQ .RUHD¶V PDQXIDFWXULQJ VHFWRU LQ

���� DQG ����� DQG VLQFH .RUHDQ ILUPV JHQHUDOO\ SXUVXHG D ³QR ZRUN�QR SD\´ VWULNH SROLF\ E\ ����� D

UHGXFWLRQ LQ ZDJH VHWWOHPHQW LQFUHDVHV EHWZHHQ ���� DQG ���� LV VXJJHVWHG� JLYHQ VWULNH LQFLGHQFH DQG

VWULNH GXUDWLRQ� 4XDOLILHG HYLGHQFH RI D QHJDWLYHO\ VORSHG XQLRQ UHVLVWDQFH FXUYH WKDW VKLIWHG GRZQZDUG

IROORZLQJ LPSOHPHQWDWLRQ RI WKH ³QR ZRUN�QR SD\´ VWULNH SROLF\ LV IRXQG XVLQJ ���� DQG ���� GDWD VHWV

FRPSLOHG E\ WKH .RUHD /DERU ,QVWLWXWH� D UHVHDUFK DUP RI WKH .RUHDQ 0LQLVWU\ RI /DERU�

5DGLR DQG 7HOHYLVLRQ RI WKH )XWXUH� ,QWHOOLJHQW 'LJLWDO ,QGH[LQJ DQG 5HWULHYDO

0DUN 0D\EXU\

7KLV DUWLFOH GHVFULEHV DGYDQFHV LQ FRQWHQW EDVHG DFFHVV WR GLJLWDO UDGLR DQG WHOHYLVLRQ� :H UHSRUW QRYHO

PHWKRGV LQ LQWHOOLJHQW SURFHVVLQJ RI DXGLR� LPDJHU\� DQG WH[W DSSOLHG WR VHDUFK� SURFHVVLQJ� DQG

SUHVHQWDWLRQ RI LQIRUPDWLRQ� :H GLVFXVV PHWKRGV IRU PRUH QDWXUDO DQG SRZHUIXO LQIRUPDWLRQ QHHG

H[SUHVVLRQ XVLQJ VSRNHQ ODQJXDJH TXHU\� JUDSKLFDO RU YLVXDO TXHU\� VHPDQWLF TXHU\ H[SDQVLRQ� DQG

PXOWLPRGDO TXHU\ E\ H[DPSOH� :H GHVFULEH HQKDQFHG FRQWHQW SURFHVVLQJ WKDW OHYHUDJHV SURJUHVV LQ

LQIRUPDWLRQ H[WUDFWLRQ IURP WH[W LQFOXGLQJ H[WUDFWLRQ RI QDPHG HQWLWLHV� UHODWLRQVKLSV� DQG HYHQWV� :H

OHYHUDJH WKHVH GHYHORSPHQWV LQ PHWKRGV IRU PXOWLPHGLD VHJPHQWDWLRQ� H[WUDFWLRQ� VHDUFK� DQG

VXPPDUL]DWLRQ� )LQDOO\� ZH H[SORLW XVHU PRGHOLQJ DQG SHUVRQDOL]DWLRQ PHWKRGV WR HQDEOH LQGLYLGXDOL]HG

FXVWRP GLVSOD\V� :H LOOXVWUDWH WKHVH DGYDQFHV ZLWK H[DPSOHV IURP RSHUDWLRQDO V\VWHPV LQ FRQWHQW

EDVHG DFFHVV WR EURDGFDVW QHZV DQG DXGLR KRW VSRWWLQJ�
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1RUWKHDVW 5HJLRQDO 5HVHDUFK &HQWHU� ,QIRUPDWLRQ 7HFKQRORJ\ IRU (QKDQFHG $QDO\VLV

0DUN 7� 0D\EXU\

7KH $GYDQFHG 5HVHDUFK DQG 'HYHORSPHQW $FWLYLW\ �$5'$� HVWDEOLVKHG WKH 1RUWKHDVW 5HJLRQDO 5HVHDUFK

&HQWHU �155&� WR HQJDJH WKH EHVW UHJLRQDO WDOHQW WR FUHDWH VROXWLRQV WR VRPH RI WKH PRVW YH[LQJ FKDOOHQJHV

IDFLQJ DQDO\VWV WRGD\� &HQWUDO WR WKLV QHZ UHVHDUFK PRGHO LV D VHULHV RI FKDOOHQJH ZRUNVKRSV DGGUHVVHG E\

FROODERUDWLYH WHDPV DFURVV LQGXVWU\� DFDGHPLD� DQG JRYHUQPHQW� :RUNVKRSV KDYH PDGH QRYHO FRQWULEXWLRQV

LQ WKH DUHDV RI UHXVH LQ TXHVWLRQ DQVZHULQJ� WHPSRUDO TXHVWLRQ DQVZHULQJ� DQG RSLQLRQ TXHVWLRQ DQVZHULQJ�

UHGXFLQJ YDULDELOLW\ LQ LQIRUPDWLRQ UHWULHYDO V\VWHPV� JUDSKLFDO DQQRWDWLRQ IRU WHPSRUDO PDUNXS� VFHQDULR

EDVHG TXHVWLRQ DQVZHULQJ� DQG F\EHU LQGLFDWLRQV DQG ZDUQLQJ IRU WKH LQVLGHU WKUHDW� 7KLV DUWLFOH UHSRUWV NH\

ZRUNVKRSV DFFRPSOLVKPHQW DQG OHVVRQV OHDUQHG IURP WKLV QHZ PRGHO IRU UHVHDUFK�

8VLQJ $ +LHUDUFK\ RI 'HWHUPLQDQW $WWULEXWHV IRU (YDOXDWLRQ RI ,QIRUPDWLRQ 6HFXULW\ 6\VWHPV�

WKH &DVH RI ,QWUXVLRQ 'HWHFWLRQ 6\VWHP �,'6�

 
6LG 6LULVXNKD DQG 0LNKDLO .RW\NKRY

,QWUXVLRQ GHWHFWLRQ V\VWHP �,'6� KDV EHFRPH DQ HVVHQWLDO FRPSRQHQW RI FRPSXWHU VHFXULW\ LQ WKH

RUJDQL]DWLRQ� :KLOH ,'6 FDQ SURYLGH PXOWLSOH EHQHILWV IRU WKH HIIHFWLYH LQIRUPDWLRQ VHFXULW\� DW WKH VDPH WLPH

WKH LPSOHPHQWDWLRQ DQG PDLQWHQDQFH RI WKHVH V\VWHPV FDQ EH D GHPDQGLQJ DQG FRVWO\ WDVN IRU WKH

PDQDJHPHQW LQ WKH RUJDQL]DWLRQ� 7KH RYHUDOO REMHFWLYH RI GHFLVLRQ�PDNLQJ DV UHJDUGV LQIRUPDWLRQ VHFXULW\

SURGXFWV �IRU LQVWDQFH ,'6� LV WR VHOHFW WKH PRVW HIIHFWLYH DV ZHOO DV WKH PRVW FRVW�HIILFLHQW DPRQJ WKH

FRPSHWLWLYH ,' V\VWHPV� 7KH SDSHU LQWURGXFHV WKH HYDOXDWLRQ PRGHO RI H[LVWLQJ ,'6� 7KH PDLQ DWWULEXWHV RI

FRPSHWLQJ ,' V\VWHPV �1,'6 DQG +,'6� SHUIRUPDQFH DUH DQDO\]HG LQ D PXOWL�FULWHULD KLHUDUFK\ ZLWK WKH

LQFOXVLRQ RI WKH PDLQ W\SHV RI GHFLVLRQ�PDNHUV DQG WKHLU REMHFWLYH DV GHWHUPLQDQW IDFWRUV� 7KH

FRPSUHKHQVLYH HYDOXDWLRQ RI WKH LQWUXVLRQ GHWHFWLRQ V\VWHPV PD\ IDFLOLWDWH WKH GHFLVLRQ�PDNLQJ SURFHVV IRU

WKH FRPSDQ\¶V PDQDJHPHQW DV UHJDUGV WKH SXUFKDVH RI D SDUWLFXODU LQIRUPDWLRQ VHFXULW\ SURGXFW�

(YLGHQFH RI &RPSOH[ 5HDVRQLQJ LQ 7HFKQRORJ\ DQG 6FLHQFH�

1RWHV )URP ,QQHU &LW\ 'HWURLW� 0LFKLJDQ� 86$

 
1DQF\ %XWOHU 6RQJHU

(GXFDWLRQDO UHVHDUFK VXJJHVWV WKDW FKLOGUHQ¶V GHYHORSPHQW RI FRPSOH[ UHDVRQLQJ LQ VFLHQFH LQYROYHV WKH

VLPXOWDQHRXV GHYHORSPHQW RI UHDVRQLQJ �H�J� IRUPXODWLQJ H[SODQDWLRQV� ZLWK VFLHQWLILF NQRZOHGJH �H�J�

LQWHUDFWLRQV EHWZHHQ DQLPDOV LQ DQ HFRV\VWHP�� :KLOH VFLHQWLVWV XWLOL]H WHFKQRORJ\ IRU WKH RUJDQL]DWLRQ�

DQDO\VLV� DQG SUHVHQWDWLRQ RI VFLHQWLILF GDWD� FKLOGUHQ UDUHO\ XWLOL]H WHFKQRORJ\ IRU WKHVH SXUSRVHV� 7KLV SDSHU

SUHVHQWV UHVXOWV GHPRQVWUDWLQJ FRPSOH[ UHDVRQLQJ LQ VFLHQFH SRVVLEOH DPRQJ XUEDQ ����� \HDU ROG VWXGHQWV

WKURXJK WKH FRRUGLQDWHG GHYHORSPHQW RI OHDUQHU�FHQWHUHG WHFKQRORJLFDO WRROV �H�J� FXVWRPL]HG ,QWHUQHW

UHVRXUFHV� FXVWRPL]HG VRIWZDUH IRU KDQG�KHOG FRPSXWHUV�� DFWLYLWLHV WKDW IRVWHU FRPSOH[ UHDVRQLQJ� DQG

DVVHVVPHQWV WR HYDOXDWH FRPSOH[ UHDVRQLQJ LQ VFLHQFH DQG WHFKQRORJ\�

0HFKDWURQLF 9RFDWLRQDO (GXFDWLRQ

 
*� .D\QDN � ,� *XFX\HQHU� DQG (� (PHO

,Q WKH YHU\ TXLFNO\ FKDQJLQJ PDUNHWSODFH RI WRGD\� WKH PDQXIDFWXUH RI VRSKLVWLFDWHG SURGXFWV WKDW DUH

FDSDEOH RI DFFRPSOLVKLQJ PDQ\ IXQFWLRQV ZLWKRXW DQ\ HUURUV LV LQFUHDVLQJ YHU\ UDSLGO\� 'HVLJQ DQG

PDQXIDFWXULQJ RI WKHVH SURGXFWV QHHG WR EH GRQH E\ D PXOWL� DQG LQWHUGLVFLSOLQDU\ LQIUDVWUXFWXUH WKDW

FRPSULVH PHFKDQLFDO� HOHFWURQLFV HQJLQHHULQJ DQG FRPSXWHU WHFKQRORJ\� 0HFKDWURQLFV LV WKH QHZ GLVFLSOLQH

WKDW PHHWV WKHVH FKDOOHQJHV V\QHUJLVWLFDOO\ LQWHJUDWLQJ WKH VWDWHG ILHOGV LQ WKH GHVLJQ DQG PDQXIDFWXULQJ RI
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WKH VRSKLVWLFDWHG SURGXFWV DQG SURFHVVHV� $V WR 0HFKDWURQLFV 9RFDWLRQDO (GXFDWLRQ� LW SUHSDUHV

0HFKDWURQLFV 7HFKQLFLDQV WR LQVWDOO� SURJUDP� RSHUDWH� PDLQWDLQ� VHUYLFH� DQG UHSDLU DXWRPDWHG

PDQXIDFWXULQJ V\VWHPV LQFOXGLQJ URERWV� 7KLV SDSHU SUHVHQWV D 0HFKDWURQLFV 9RFDWLRQDO (GXFDWLRQ

FXUULFXOXP DQG WKH FRXUVH FRQWHQWV EULHIO\�

'LVWDQFH /HDUQLQJ 3URJUDPV� 0DSSLQJ WKH IXWXUH LQ *HRVSDWLDO ,QIRUPDWLRQ 7HFKQRORJ\

3DPHOD %� /DZKHDG� 6ULQLYDV &KDSSLGL� DQG .H\XU &� 3DWHO

 
7KH GHYHORSPHQW RI DQ HIIHFWLYH OHDUQLQJ QHWZRUN PXVW XWLOL]H WKH FROOHFWLYH XQLRQ RI DGYDQFHG WHFKQRORJ\�

7KH UHVXOW LV D UHSRVLWRU\ RI RQOLQH FRXUVHZDUH ZULWWHQ E\ FRQWHQW H[SHUWV HQKDQFHG E\ WHFKQRORJ\ DQG

GHOLYHUHG YLD WKH ,QWHUQHW� LQ DQ LQWHUDFWLYH VWDWH�RI�WKH�DUW� OHDUQHU�FHQWHUHG� PXOWL�PRGDO HQYLURQPHQW� 7KLV

SDSHU VXPPDUL]HV WKH FKDOOHQJHV IDFHG LQ GHYHORSLQJ HIIHFWLYH RQOLQH FRXUVHV LQ WKH ILHOG RI *HRVSDWLDO

,QIRUPDWLRQ 7HFKQRORJ\ �*,7�� 7KH JRDO ZLOO EH DFFRPSOLVKHG E\ LQWHJUDWLQJ WKUHH RQOLQH HGXFDWLRQDO

DSSURDFKHV� H[SHUW�OHDG� VHOI�SDFHG� DQG FROODERUDWLYH HIIRUWV� 6QDSVKRWV RI WKH FRXUVH PRGXOHV GHYHORSHG

LQ WKLV SURFHVV DUH DOVR LQFOXGHG�

7KH 'HVLJQ DQG 3LORWLQJ RI DQ H%XVLQHVV 'HVLJQ 6WXGLR

 
3DXO 5RELQV DQG 'RXJ /RYH

 
7KLV SDSHU GHVFULEHV WKH HVWDEOLVKPHQW DQG HDUO\ XVH RI DQ H%XVLQHVV 'HVLJQ 6WXGLR LQ $VWRQ %XVLQHVV

6FKRRO DW $VWRQ 8QLYHUVLW\ ZKLFK LV ORFDWHG LQ %LUPLQJKDP LQ WKH 8.� ,W ZDV RULJLQDOO\ FRQFHLYHG DV DQ 5	'

DLG DV PXFK DV D WHDFKLQJ UHVRXUFH� +RZHYHU WKH EXON RI LWV XVH WR GDWH KDV EHHQ LQ WKH VXSSRUW RI 0DVWHUV

OHYHO PRGXOHV �FRXUVHV� DQG WKLV GHVFULSWLRQ ZLOO IRFXV RQ WKDW DSSOLFDWLRQ LQ WKH ILUVW LQVWDQFH� :H KDYH OHVV

H[SHULHQFH RI LWV XVH LQ DQ 5	' FRQWH[W EXW ZH ZLOO PDNH VRPH SUHOLPLQDU\ FRPPHQWV RQ WKLV LQ D ODWHU

VHFWLRQ�

$Q $UWLIDFWXDO ,QIRUPDWLRQ 6\VWHP �,�0$66� DV DQ $JHQW�%DVHG 2SHQ 6HUYLFH $UFKLWHFWXUH�

8VLQJ D .QRZOHGJH /DQGVFDSH ZLWK D 9LUWXDO 5HIHUHQFH 5RRP

3HWHU -� %UDVSHQQLQJ� *DEULHO +RSPDQV� 3HWHU�3DXO .UXLMVHQ

)RU DERXW D GHFDGH D WUHQG KDV EHFRPH QRWLFHDEOH WR GLJLWDOO\ RSHQ XS WKH ZRUOGV RI PXVHXPV� DUFKLYHV

DQG OLEUDULHV E\ DOORZLQJ RQOLQH DFFHVV WR FXOWXUDO KHULWDJH LQIRUPDWLRQ LQ GLYHUVH ORFDWLRQV� ,Q WKH VDPH

SHULRG ZH KDYH EHFRPH PRUH DZDUH WKDW FXOWXUDO KHULWDJH LQVWLWXWLRQV DUH LQ IDFW NQRZOHGJH SURYLGHUV� 2XU

(XURSHDQ ,67 5HVHDUFK 3URMHFW �DFURQ\P� ,�0$66� LQWHQGV WR SURYLGH KXPDQ� DQG NQRZOHGJH�RULHQWHG

QDYLJDWLRQ PHFKDQLVPV IRU WUDYHOLQJ WKURXJK WKLV NQRZOHGJH ODQGVFDSH RI WKH SUHVHQW DQG SDVW WKDW LV

FRQVWLWXWHG E\ XQLIRUP DQG WUDQVSDUHQW DFFHVV WR WKH FXOWXUDO KHULWDJH VRXUFHV SURYLGHG E\ DUFKLYHV�

OLEUDULHV DQG PXVHXPV� 0RUHRYHU� LW LQWURGXFHV WKH FRQFHSW RI WKH 9LUWXDO 5HIHUHQFH 5RRP �955� LQ RUGHU WR
VXSSRUW WKH XVHU LQ IROORZLQJ OD\HUHG DQG FURVV�OD\HUHG QDYLJDWLRQDO SDWKV E\ OHVV RU PRUH H[WHQVLYH XVH RI

D YDULHW\ RI 5HIHUHQFH :RUNV� :H FRQQHFW &XOWXUDO +HULWDJH SURYLGHUV ZLWK WKHLU �KHWHURJHQHRXV� VRXUFHV WR

WKH V\VWHP� 0RUHRYHU� LQ RUGHU WR VXFFHVVIXOO\ WDFNOH SUREOHPV RI V\QWDFWLFDO DQG VHPDQWLFDO LQWHURSHUDELOLW\

ZH HVWDEOLVK D XQLIRUP DFFHVV OD\HU WR WKHVH VRXUFHV WKDW HIIHFWLYHO\ UHPRYHV �SDUWV RI WKH� KHWHURJHQHLW\ RI

WKH VRXUFHV�

7KH ,�0$66 FRUH V\VWHP PHGLDWHV EHWZHHQ WKH XVHUV DQG FXOWXUDO KHULWDJH VRXUFHV� ,W FRQWDLQV D NQRZOHGJH

UHSRVLWRU\ �.QRZOHGJH /DQGVFDSH� WKDW LV SDUWO\ SUH�IRUPHG DQG SDUWO\ G\QDPLFDOO\ FRQVWUXFWHG� 7KH
.QRZOHGJH /DQGVFDSH LV QRUPDWLYHO\ XVHG LQ SURSDJDWLQJ D TXHU\ WR WKH VXLWDEOH VRXUFHV DQG DQ\ QHFHVVDU\

WUDQVODWLRQV WR WKH FRQFHSWXDO VFKHPDV RI WKH SHUWLQHQW VRXUFHV DUH GRQH µHQ URXWH¶�
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'HVLJQLQJ D 6FDODEOH� )OH[LEOH DQG 3RVVLEO\ 0RELOH &HQWUH RI (PHUJHQF\ 2SHUDWLRQV� E\ PDNLQJ

XVH RI 5HFUHDWLRQDO 3DUNV DQG H[WHQVLYH DQG LQQRYDWLYH XVH RI 2UGLQDU\ 6WHHO 6KLSSLQJ

&RQWDLQHUV

3HWHU 3� )� &KDQ

7KH :RUOG� HVSHFLDOO\ +RQJ .RQJ VXGGHQO\ IDFHG WKH RQVODXJKW RI 6$56� +RQJ .RQJ ORVW WKH EDWWOH ZLWK ���

GHDWKV� ILQDQFLDO DQG HFRQRPLF ELOOLRQV DQG SROLWLFDO WXUPRLO LQ ZKLFK PLQLVWHUV FDQ KDUGO\ DFFRXQW�

1RW PDQ\ FRXQWULHV� HYHQ WKH 86� HVWDEOLVK WKH (PHUJHQF\ 2SHUDWLRQV &HQWUHV EHFDXVH LW LV VLPSO\ D ZDVWH

RI UHVRXUFHV ZKHQ QRWKLQJ KDSSHQV� 7KH UHDVRQ LV WKDW WKHUH DUH QRW PDQ\ GLVDVWHUV DQG QR RQH FDQ

SUHGLFW ZKHQ WKH\ PD\ VWULNH� 7KH (PHUJHQF\ 2SHUDWLRQV &HQWUH� LQ WKH DXWKRU¶V PLQG� LV D IOH[LEOH SURMHFW

ZKLFK DWWHPSWV WR PDNH XVH RI UHFUHDWLRQDO FDPSV LQ +RQJ .RQJ� ,Q IDFW LW PD\ EH DQ\ZKHUH� +LV SURMHFW

LV DWWHPSWLQJ WR LQYROYH DQG PRELOL]H DQG ³SUH�HTXLS´ WKHVH FDPSV IRU HPHUJHQF\ XVH. 
    

&KDRV�RUGHU 0XWXDOLW\ WKDW *HQHUDWHV &UHDWLYH /HDUQLQJ

'RQDOG %� 3ULERU

(QHUJ\ LV WKH FRUH LGHD IRU XQGHUVWDQGLQJ SK\VLFDO FKDQJHV� (QHUJ\ KDV WZR DVSHFWV� �� SRWHQWLDO DQG ��

IOX[� 3RWHQWLDO� ZKHQ DSSOLHG WR D V\VWHP RU DSSOLHG WR D V\VWHP¶V HQYLURQPHQW� UHSUHVHQWV 2UGHU DQG WKH

SRVVLELOLW\ RI JHQHUDWLQJ D W\SH RI HYHQW� )OX[ LV WKH ZD\ HQHUJ\ DV SRWHQWLDO PDQLIHVWV LWVHOI� (QHUJ\ IOX[

OHDGV WR RQH RU ERWK RI WZR NLQGV RI FKDQJH� �� PRWLRQ� L�H�� FKDQJH RI ORFDWLRQ LQ VSDFH DQG �� FKDQJH LQ

WHPSHUDWXUH� (QHUJ\ IOX[ OHDGLQJ WR PRWLRQ LV FDOOHG ZRUN DQG HQHUJ\ IOX[ OHDGLQJ WR FKDQJH LQ WHPSHUDWXUH

LV FDOOHG KHDW� 3RWHQWLDO UHSUHVHQWLQJ 2UGHU ³SRLQWV WR´ VHTXHQWLDO� UHYHUVLEOH FKDQJHV RI VWUXFWXUH LQ ZKLFK

WLPH LV UHYHUVLEOH DQG 2UGHU LV FRQVHUYHG� 7KDW LV� DW DQ\ PRPHQW GXULQJ WKHVH FKDQJHV 2UGHU QHYHU LV ORVW�

5DWKHU WKH GLVDSSHDUDQFH RI 2UGHU DVVRFLDWHG ZLWK RQH HYHQW LV FRXSOHG ZLWK WKH HPHUJHQFH RI D QHZ DQG

HTXDO GHJUHH �TXDQWLW\� RI 2UGHU RI WKH VHTXHQWLDO QH[W HYHQW� )RU H[DPSOH� LQ WKH LGHDO VHD VDZ� DV RQH

SHUVRQ JRHV GRZQ� WKH RWKHU SHUVRQ JRHV XS� WKH TXDQWLW\ RI JRLQJ GRZQ HTXDOV WKH TXDQWLW\ RI JRLQJ XS�

7KH FRQVHUYDWLRQ RI 2UGHU PHDQV WKDW WKHUH LV QR &KDRV�

,11 5(6($5&+�&20� 'HYHORSLQJ D 6XVWDLQDEOH :HE�%DVHG 5HVHDUFK 1HWZRUN IRU WKH

+RVSLWDOLW\ ,QGXVWU\ LQ WKH 8QLWHG 6WDWHV

5REHUW 3DOPHU

:LWK WKH DGYHQW RI WKH ,QWHUQHW� WKH ZRUOG RI UHVHDUFK KDV EHHQ FKDQJHG IRUHYHU� $OWKRXJK PDQ\ FODLPV

KDYH EHHQ PDGH DERXW WKH XVH RI WKH ,QWHUQHW DQG ZHE EDVHG VXUYH\V� WKLV LQLWLDWLYH KDV VKRZHG KRZ D

MRLQW UHVHDUFK LQLWLDWLYH IRXQGHG E\ ERWK FRPPHUFLDO DQG HGXFDWLRQDO SDUWQHUV FDQ EULQJ WRJHWKHU D

IUDJPHQWHG LQGXVWU\� 7KURXJK WKH GHYHORSPHQW RI D GDWDEDVH GULYHQ UHVHDUFK SDQHO� UHVXOWV DUH SURYLGHG WR

UHVSRQGHQWV ZLWKLQ GD\V RI VXUYH\ FRPSOHWLRQ� 7KLV WLPHO\ GHOLYHU\ RI UHVXOWV KDV HQDEOHG PHPEHUV WR XVH

WKLV LQIRUPDWLRQ LQ DGMXVWLQJ WR WKH HYHU FKDQJLQJ RSHUDWLQJ HQYLURQPHQW DQG FKDOOHQJHV IDFLQJ WKH

+RVSLWDOLW\ LQGXVWU\�

&DQ WKH ZHE UHDOO\ ERRVW \RXU PDUNHWLQJ HIIRUW"

5RG &XUQRZ

:KLFK LQGXVWULHV DUH EHVW VXLWHG WR XVLQJ WKH ZHE� 8VDJH EDVHG VHJPHQWDWLRQ� 6WUDWHJLF LPSOLFDWLRQV� 6RPH

FDVH VWXGLHV RQ ZKDW¶V ZRUNHG DQG ZKDW KDVQ¶W�
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9LUWXDO 3HDFH (GXFDWLRQ � ((6�

5XWK )LUHU

7KLV SDSHU LV EDVHG RQ WKH FRQYLFWLRQV WKDW 3HDFH (GXFDWLRQ �3(� LV WKH EDVLV IRU DQ\ VXVWDLQDEOH XQLYDOHQW

UHODWLRQV EHWZHHQ SDUWLHV LQ D FRQIOLFW� DQG WKDW 9LUWXDO 3HDFH (GXFDWLRQ �93(� LV DOPRVW WKH RQO\ SUDFWLFDO

ZD\ WR SUDFWLFH 3HDFH (GXFDWLRQ LQ RSHQ YLROHQW FRQIOLFW DV LV WKH FXUUHQW ,VUDHOL � 3DOHVWLQLDQV RQH� 7KH

DXWKRU EHOLHYHV WKDW 93( KDV DOVR DQ LQGHSHQGHQW UDWLRQDOH WKDW MXVWLILHV LWV PHULWV DV DQRWKHU PRGHO RI 3(�

LQ 3RVW &RQIOLFW SURFHVV RI +HDOLQJ DQG DPRQJ SDUWLHV LQ VRFLHWLHV WRUQ E\ ULIWV DQG SUREOHPV. 

1HZ $OJRULWKP RI 'LVFULPLQDQW $QDO\VLV XVLQJ ,QWHJHU 3URJUDPPLQJ
� 2/') �2SWLPDO /LQHDU 'LVFULPLQDQW )XQFWLRQ� ZLOO RSHQ QHZ IURQWLHU RI

GLVFULPLQDQW DQDO\VLV DQG 690 �

 
6KXLFKL 6KLQPXUD

,Q WKLV SDSHU� , LQWURGXFH WZR RSWLPDO OLQHDU GLVFULPLQDQW IXQFWLRQV �2/')� XVLQJ WKH LQWHJHU SURJUDPPLQJ

�,3� DQG OLQHDU SURJUDPPLQJ �/3�� 7KRVH DUH FDOOHG ,3�2/') DQG /3�PHWKRG� ,Q RUGHU WR HYDOXDWH WKHVH QHZ

PHWKRGV ZLWK WKH )LVKHU
V OLQHDU GLVFULPLQDQW IXQFWLRQ DQG WKH TXDGUDWLF GLVFULPLQDQW IXQFWLRQ� , DSSO\ WKHVH

PHWKRGV WR WKH LULV GDWD� WKH PHGLFDO GDWD DQG WKH ��� LQWHUQDO DQG H[WHUQDO GDWD VHWV RI WKH ��GLPHQVLRQDO

QRUPDO UDQGRP GDWD� 7KH VDPSOH HUURU UDWHV RI HDFK PHWKRG DUH DQDO\VHG E\ PDQ\ VWDWLVWLFDO PHWKRGV�

HVSHFLDOO\ W�WHVW DQG WKH UHJUHVVLRQ PRGHO� 1DPHO\� WKRVH RI /3�PHWKRG� )LVKHU DQG 4XDGUDWLF GLVFULPLQDQW

IXQFWLRQV DUH UHJUHVVHG DQG HYDOXDWHG E\ ,3�2/')� %RWK UHVXOWV RI W�WHVW DQG WKH UHJUHVVLRQ PRGHO VKRZ XV

WKDW ,3�2/') LV YHU\ XVHIXO DQG ZLOO RIIHU QHZ NQRZOHGJH IRU WKH GLVFULPLQDQW DQDO\VLV DQG 690 LQ IXWXUH�

'HYHORSLQJ DQ LQWHUQHW�EDVHG SURJUDP WR LPSURYH WKH GLHWDU\ KDELWV RIROGHU SHUVRQV

/LQGD 6QHWVHODDU

7KLV SURMHFW ZLOO GHYHORS DQ LQWHUQHW�EDVHG SURJUDP WR LPSURYH WKH GLHWDU\ KDELWV RIROGHU SHUVRQV� 2XU

SURJUDP ZLOO EH D VLJQLILFDQW DGYDQFHPHQW RYHU H[LVWLQJ ,QWHUQHW GLHWDU\ SURGXFWV� VXFK DV WKRVH DYDLODEOH

WKURXJK WKH $PHULFDQ +HDUW $VVRFLDWLRQ� WKH 8�6� 'HSDUWPHQW RI$JULFXOWXUH� RU :HLJKW :DWFKHUV70� 7KRVH

SURJUDPV DUH QRW EDVHG RQ 6WDJH RI &KDQJH DQG DUH QRW JHDUHG WR PHHWLQJ WKH QHHGV RI ROGHU SHUVRQV� 7KLV

QXWULWLRQDO LQWHUYHQWLRQ ZLOO EH QRYHO LQ VHYHUDO ZD\V� ��� ,W LV WDLORUHG WR PHHW WKH XQLTXH QXWULWLRQDO QHHGV

RIROGHU SHUVRQV� ��� 7KH LQWHUQHW�EDVHG DSSURDFK IDFLOLWDWHV GHOLYHU\ RI D FXVWRPL]HG� VHOI�GLUHFWHG

QXWULWLRQDO LQWHUYHQWLRQ EDVHG RQ PRWLYDWLRQDO WKHRULHV GHYHORSHG WKURXJK 'U� 6QHWVHODDU¶V H[WHQVLYH

H[SHULHQFH ZLWK GLHWDU\ LQWHUYHQWLRQV� ��� 7KH SURJUDP ZLOO XWLOL]H WKH FRPSXWHU DQG LQWHUQHW H[SHULHQFH

RI'U� 6WXPER DQG EH H[WHQVLYHO\ SLORW WHVWHG IRU DFFHSWDELOLW\ DQG HDVH RIXVH LQ VHQLRUV DQG SLORW WHVWHG IRU

HIILFDF\� DQG� ��� 7KH LQWHUQHW�EDVHG DSSURDFK IDFLOLWDWHV GHOLYHU\ RIQXWULWLRQDO DGYLFH WR VHQLRUV ZKR KDYH

GLIILFXOW\ DFFHVVLQJ LQ�SHUVRQ QXWULWLRQDO FRXQVHOLQJ IRU D YDULHW\ RIUHDVRQV� LQFOXGLQJ GLVWDQFH IURP SURYLGHUV�

WUDQVSRUWDWLRQ SUREOHPV� EHLQJ KRPH� ERXQG� OLYLQJ LQ XQGHUVHUYHG DUHDV� RU ILQDQFLDO UHDVRQV�

,QWHUQHW DFWLYLW\ DQG LWV HIIHFWV WR FRPSHWLWLYHQHVV LQ HPHUJLQJ FRXQWULHV

 
5LFKDUG 6]DQWR

0RVW UHVHDUFKHV DQG VWXGLHV LQYHVWLJDWH WKH H�EXVLQHVV H[SHULHQFHV RI ZHVWHUQ HFRQRPLHV� DQG RQO\ IHZ RI

WKHP WU\ WR PDS RWKHU FRXQWULHV¶ REVHUYDWLRQV �VHH +HPSHO DQG .ZRQJ� ����� 'DPDVNRSRXORV DQG (YJHQLRX�

����� 7HR DQG 5DQJDQDWKDQ� ������ /DWWHU UHVHDUFKHV PDLQO\ MXVWLI\ WKRVH DVVXPSWLRQV WKDW LQ HPHUJLQJ

FRXQWULHV WKH OHYHO RI H�EXVLQHVV DGRSWLRQ LV PRUH PRGHVW WKDQ LQ ZHVWHUQ FRXQWULHV GXH WR VHYHUDO UHDVRQV�
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7KH 1WLNXPD V\QGURPH� ,&7�VXSSRUWHG PHGLDWLRQ RI ORFDO NQRZOHGJH DQG LWV JOREDO EHQHILWV

7KRPDV %HDUWK

$FFHVV WR ,&7 KDV EHFRPH D FUXFLDO DVSHFW RI GHPDUJLQDOL]LQJ ORFDO FRPPXQLWLHV DFURVV WKH ZRUOG� %XW XQOLNH

WKH XQLGLUHFWLRQDO PRYH FKDUDFWHUL]LQJ H�J� WKH RXWUHDFK RI IRRG DLG WR WKH XQGHUIHG� WKH V\QWKHVLV RI ORFDO

DQG JOREDO NQRZOHGJH� LWVHOI D SUHUHTXLVLWH WR VXVWDLQDEOH GHYHORSPHQW DQG JOREDO VXUYLYDO� SUHVXSSRVHV D

WZR�ZD\ FRPPXQLFDWLYH SURFHVV EDVHG RQ FRPPXQLFDWLYH HTXDOLW\ DFURVV FXOWXUDO DQG OLQJXLVWLF ERXQGDULHV�

7KH SDSHU SUHVHQWV D PRGHO RI FURVV�FXOWXUDO UHVHDUFK WHOH�FRRSHUDWLRQ EHLQJ GHYHORSHG E\ WKH

$IULFDQ ODQJXDJHV H�OHDUQLQJ SURJUDP DW WKH 8QLYHUVLW\ RI =XULFK DQG FXUUHQWO\ EHLQJ ILHOG�WHVWHG LQ $IULFD�

,WV PDLQ IRFL DUH�

�D� HPSRZHUPHQW RI ORFDO H[SHUWV WR VKDUH WKHLU NQRZOHGJH ZLWKRXW IHDU RI DOLHQDWLRQ GXH WR OLQJXLVWLF

GLVFULPLQDWLRQ �WKH 1WLNXPD SULQFLSOH��

�E� FRVW�VHQVLWLYH ODQJXDJH�HQJLQHHULQJ IRU RYHUFRPLQJ WKH GLJLWDO GLYLGH �IURP WKH IDU HQG��

�F� D SOHD IRU D �OLQJXLVWLF WXUQ� LQ 7KLUG�:RUOG�FHQWHUHG UHVHDUFK�

+XPDQ� *HQGHU DQG (QYLURQPHQWDO 6HFXULW\� +XJH� $Q 8WRSLDQ 3DUDGLJP

ÒUVXOD 2VZDOG 6SULQJ

7KH HQG RI WKH &ROG :DU FRDUVHO\ H[SRVHG 1RUWK� 6RXWK GLIIHUHQFHV� DQG LQ WKH 6RXWK LW UHYHDOHG WKH

GLVSDULW\ EHWZHHQ VRFLDO FODVVHV� HWKQLF DQG UHOLJLRXV JURXSV� XUEDQ DQG UXUDO ]RQHV� DQG HVSHFLDOO\ JHQGHU�

EDVHG GLVFULPLQDWLRQ� 7KH GHYHORSPHQW SDUDGLJP LV JHWWLQJ KRPRJHQL]HG E\ D SURFHVV RI JOREDOL]DWLRQ�

FKDUDFWHUL]HG E\ LQVWDQW ZRUOG FRPPXQLFDWLRQ� ILQDQFLDO IORZV DQG DQ LQFUHDVLQJ LQWHUGHSHQGHQFH LQ WUDGH

DQG FRQWUROOHG E\ PXOWLQDWLRQDOV HQWHUSULVHV� )UHH PDUNHW LGHRORJ\� SULYDWH FRPSHWLWLRQ DQG DQ LQFUHDVLQJ

SURFHVV RI SULYDWL]DWLRQ� OLQNHG WR D VKULQNLQJ VWDWH LQWHUYHQWLRQ� DUH VWDWHG DV WKH PRWRUV RI JURZWK� 7KH

PRUWJDJH RI WKLV HFRQRPLF PRGHO RI ODWH FDSLWDOLVP� ZKLFK FRQFHQWUDWHV LQFRPH DQG ZHDOWK WKURXJK

XQHPSOR\PHQW� H[SXOVLQJ \RXWK DQG HOGHUV IURP WKH ODERU PDUNHW� PDQDJHG E\ D VXSHUSRZHU� LWV DOOLHV�

UHLQIRUFHG E\ PLOLWDU\ VXSHULRULW\� DQG VXVWDLQHG E\ D KRPRJHQL]LQJ FXOWXUH� EDVHG RQ FRQVXPHULVP DQG

PDVV PHGLD PDQLSXODWLRQ� KDV FUHDWHG IRXU PDLQ FRQIOLFWLYH VLWXDWLRQV� SRYHUW\� SK\VLFDO YLROHQFH�
GLVFULPLQDWLRQ DQG HQYLURQPHQWDO GHVWUXFWLRQ�
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:HE %DVHG ,QWURGXFWRU\ &RXUVH LQ (OHFWULFDO (QJLQHHULQJ

9HOOR .XNN

 
)XOO\ ZHE�EDVHG FRXUVH FDOOHG &LUFXLW� 6\VWHPV� DQG 6LJQDOV KDV EHHQ GHOLYHUHG RYHU SDVW WKUHH \HDUV WR

ODUJH VWXGHQW JURXSV ���� VWXGHQWV�� 7KH FRXUVH FRQWDLQV DOO PDMRU FRPSRQHQWV �OHFWXUHV� H[HUFLVHV� ODEV�

DQG LQ PRVW DFWLRQV VWXGHQWV KDYH EHHQ JLYHQ PD[LPXP RI IUHHGRP �IUHH UHJLVWUDWLRQ WR ODEV DQG TXL]]HV��

DOO WKH UHVXOWV KDYH EHHQ UHFRUGHG LQ GDWDEDVHV� *HQHUDO GHVFULSWLRQV DQG IRUPDO SDUDPHWHUV RI WKH FRXUVH

DORQJ ZLWK QXPHULFDO GDWD FRQFHUQLQJ QXPEHUV RI GLIIHUHQW DFWLRQV DUH JLYHQ� $QDO\VLV RI FROOHFWHG GDWD DQG

FKDQJHV LQ VWXGHQWV
 RSLQLRQV DUH SUHVHQWHG� 6RPH FULWLFDO FRQFOXVLRQV DUH JLYHQ FRQFHUQLQJ WKH UROH RI

OHFWXUHV DQG ODE ZRUNV DUH PDGH�

 

6WUHDPLQJ &RQWHQW '50 V\VWHP IRU 03(*��

,Q WKLV SDSHU� ZH SURSRVH WKH VWUHDPLQJ FRQWHQW '50 V\VWHP IRU 03(*�� VWUHDPLQJ PHGLD ZKLFK FDQ

VXSSRUW FRQWHQW VWUHDPLQJ ZLWK FRQWHQW SURWHFWLRQ DQG ULJKWV PDQDJHPHQW� :H GHVLJQ DQ HQFU\SWLRQ

VFKHPH ZKLFK FDQ EH DSSOLHG WR 03(*�� WUDQVSRUW VWUHDP �76�� 7KH HQFU\SWHG VWUHDP LV FRPSOLDQW WR

03(*�� 76 IRUPDW VR WKDW LW FDQ EH VWUHDPHG E\ DQ\ 03(*�� VWUHDPLQJ VHUYHU� 3URSRVHG V\VWHP FDQ

SURWHFW DWWDFNV RYHU QHWZRUN VLQFH VWUHDPLQJ VHUYHU VWUHDPV SUH�HQFU\SWHG FRQWHQW DQG HQDEOHV FOLHQW

GHFU\SWV WKH VWUHDPHG GDWD DQG SOD\EDFNV LW LQ UHDO WLPH�

 
$ 0HFKDQLVP IRU 6ZLWFKLQJ 5XQQLQJ 0RGH RI $SSOLFDWLRQ 3URJUDPV

 
<RVKLQDUL 1RPXUD� .D]XWRVKL <RNR\DPD� +LGHR 7DQLJXFKL� DQG .DWVXPL 0DUX\DPD

7KLV SDSHU SUHVHQWV D QHZ PHFKDQLVP IRU UHGXFLQJ WKH RYHUKHDG DERXW SURFHVVLQJ LQ ZKLFK D ORW RI V\VWHP

FDOOV DUH LVVXHG� 7KH SURSRVHG PHWKRG FKDQJHV WKH SURFHVV RI DQ DSSOLFDWLRQ SURJUDP UXQQLQJ LQ WKH XVHU

PRGH WR WKH SURFHVV UXQQLQJ LQ WKH VXSHUYLVRU PRGH DW DQ\ WLPH� ,Q D ZRUG� WKH SURFHVV FDQ XVH WZR

UXQQLQJ PRGHV RI WKH XVHU PRGH DQG WKH VXSHUYLVRU PRGH GXULQJ H[HFXWLQJ WKH DSSOLFDWLRQ SURJUDP� 7KH

DSSOLFDWLRQ SURJUDP UXQQLQJ LQ WKH VXSHUYLVRU PRGH XVHV WKH V\VWHP FDOO E\ WKH IXQFWLRQ FDOO� $V D UHVXOW�

WKH RYHUKHDG RI WKH V\VWHP FDOO SURFHVVLQJ FDQ EH UHGXFHG E\ H[HFXWLQJ WKH SURFHVV LQ WKH VXSHUYLVRU PRGH

IRU WKH DSSOLFDWLRQ SURJUDP WR ZKLFK H�FLHQW H[HFXWLRQ LV UHTXLUHG�

6ZDQ/LQN 1HWZRUN $SSOLFDWLRQ

)UHG %� +ROW� 9LUJLO %RXVVD� $QGULMD %RVQMDNRYLF� 1HQDG .RUROLMD� 3UHGUDJ 0LQLF� -RYDQ 3RSRYLF� DQG

$OHNVDQGDU 1� 6WDQLF

7KLV SDSHU SUHVHQWV D QHZ LQWHQVLW\�EDVHG WHFKQLTXH IRU LQWHUDFWLYH WHDFKLQJ RYHU WKH QHWZRUN� 7KH JRDO RI

WKLV SURMHFW LV WR GHYHORS D QHWZRUN OD\HU IRU 3�3 FRPPXQLFDWLRQ EHWZHHQ QHWZRUN QRGHV� $SSOLFDWLRQ

SURYLGHV HQYLURQPHQW LQ ZKLFK SRWHQWLDO XVHUV DUH LQIRUPHG DERXW ZKDW RWKHU XVHUV DUH ZRUNLQJ RQ WKHLU

ZRUNVWDWLRQV� (DFK XVHU FDQ GUDZ� LQSXW WH[W DQG LPDJHV� DQG SRVW WKDW WR RWKHU XVHUV RQ WKH QHWZRUN� 7KH

SDSHU GLVFXVVHV VHYHUDO SUDFWLFDO DVSHFWV RI SUREOHPV WKDW DIIHFW WKH DFFXUDF\ RI WKH PHWKRG DQG SURSRVHV

VRPH VROXWLRQV�

<HRQMHRQJ -HRQJ� -HRQJK\XQ .LP� .LVRQJ <RRQ� DQG -DHFKHRO 5\X
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03(*��� 0XOWLSOH[HU

-HOHQD .UXQLF� 1HQDG .RUROLMD� =RUDQ %DERYLF

03(* 0XOWLSOH[HU RV VRIWZDUH WRRO IRU PXOWLSOH[LQJ 03(* YLGHR DQG 03(* $XGLR 6WUHDPV LQWR DQ

03(*6\VWHP 6WUHDP� ,W LV IXOO LPSOHPHQWDWLRQ RI ,62�,(& ������� �03(*� 6\VWHP� DQG ,62�,(& �������

�03(*� SHUIRUPDQFH� $Q HDV\ LQWHUIDFH LV SURYLGHG WR WKH SURJUDPPHU ZKLFK ZDQWV WR H[SORLW WKLV VRIWZDUH

LQ RZQ 3URMHFW� %RWK YHUVLRQ� IRU :LQGRZV DQG /LQX[� DUH DYDLODEOH�

'DWD $VVXUDQFH ,Q &RQYHQWLRQDO )LOH 6\VWHPV

$OHNVDQGDU 1� 6WDQLF� 6DVD 0� 5XGDQ� DQG $OHNVDQGUD =� .RYDFHYLF

,Q� QRZ� QRW VR UHFHQW WLPH� UDSLG DQG H[WHQVLYH JURZWK LQ FRPSXWHU WHFKQRORJ\ FUHDWHV DQ XUJLQJ QHHG WR

GHYHORS VHYHUDO QHZHU WFKQLTXHV WR SURWHFW FRQWHQW LQWHJULW\� FRS\ULJKW DQG RZQHUVKLS RI GLJLWDO GDWD� 7KLV

SUHVHQWDWLRQ RXWOLQHV GLJLWDO VLJQDWXUH DQG ZDWHUPDUNLQJ WHFKQLTXHV DQG VXUYH\V WKH FXUUHQW VWDWH RI

PHQWLRQHG UHVHDUFK KLJKOLJKWLQJ WKH WHFKQRORJLHV WKDW DUH DSSOLFDEOH IRU DUELWDU\ W\SH RI ILOHV VWRUHG LQ D

FRQYHWLRQDO ILOH V\VWHP RQ GLVN�
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                              )RXUWK $QQXDO &RQIHUHQFH RI WKH )HGHUDWLRQ RQ 1DWXUDO /DQJXDJH 3URFHVVLQJ

2Q WKH WKHPH RI ,QWHUIDFHV

6SRQVRUHG E\ WKH *RYHUQPHQW RI 4XHEHF� 954

DQG

7KH 6RFLDO 6FLHQFH DQG +XPDQLWLHV 5HVHDUFK &RXQFLO RI &DQDGD

3URFHVVLQJ $V\PPHWULHV

$QQD 0DULD 'L 6FLXOOR

 
7KLV SDSHU SURYLGHV HYLGHQFH WR WKH IDFW WKDW LQIRUPDWLRQ SURFHVVLQJ RQ WKH ZHE FDQ EH

VLJQLILFDQWO\ LPSURYHG E\ LQWHJUDWLQJ D OLQJXLVWLF WKHRU\ ZKRVH SULPLWLYHV DUH WKH VWUXFWXUDO DQG

VHPDQWLF UHODWLRQV HVWDEOLVKHG EHWZHHQ SDLUV RI FRQVWLWXHQWV� VXFK DV WKH $V\PPHWU\ 7KHRU\ �'L

6FLXOOR� ������

$GYDQFHG :HE (QJLQHHULQJ VKRXOG SURYLGH D V\VWHP RSWLPL]LQJ WKH DFFHVV WR HQWLWLHV �VLPSOH DQG

FRPSOH[ REMHFWV� H[SUHVVHG LQ QDWXUDO ODQJXDJHV� :KLOH PXOWLPHGLD PD\ RIIHU D UHSUHVHQWDWLRQ RI

WKH HQWLWLHV� LQ FHUWDLQ FDVHV WKLV LV QRW SRVVLEOH� IRU H[DPSOH� IRU DEVWUDFW HQWLWLHV DQG TXDQWLILHG

H[SUHVVLRQV� )XUWKHUPRUH� FXUUHQW VHDUFK HQJLQHV EDVHG RQ NH\ZRUG VHDUFK DQG XVLQJ VWRFKDVWLF

PHWKRGV DQG %RROHDQ ORJLF� DUH QRW RSWLPDO ZLWK UHVSHFW WR WKH VHDUFK DQG UHWULHYDO RI HQWLWLHV

WKH GHVFULSWLRQ RI ZKLFK UHTXLUHV FRPSOH[ QRPLQDO H[SUHVVLRQV� :H VKRZ WKH OLPLWV RI ZHE VHDUFK

HQJLQHV LQ WKLV UHVSHFW� :H SURYLGH HYLGHQFH WKDW DV\PPHWULF UHODWLRQV DUH FHQWUDO WR WKH LQWHUQDO

VWUXFWXUH RI QRPLQDO H[SUHVVLRQV DQG WKDW WKH\ PXVW EH SUHVHUYHG� XS WR PHDQLQJ SUHVHUYLQJ

HTXLYDOHQFH� IRU RSWLPDO DFFHVV�

:H GHPRQVWUDWH WKDW DV\PPHWULF UHODWLRQV FDQ EH LQFRUSRUDWHG LQ D SDUVHU IRU WKH DQDO\VLV RI

QRPLQDO VWUXFWXUHV XQGHUO\LQJ WKH GHQRWDWLRQ RI FRPSOH[ HQWLWLHV� 7KH LQFRUSRUDWLRQ RI WKH SDUVHU

LQ D ZHE VHDUFK HQJLQH DOORZV D ILQH�JUDLQHG DFFHVV WR HQWLWLHV� VLPSOH DQG FRPSOH[� :H SUHVHQW

WKH PDLQ IHDWXUHV RI DQ ,QIRUPDWLRQ 5HWULHYDO DQG ([WUDFWLRQ V\VWHP EDVHG RQ QDWXUDO ODQJXDJH

DV\PPHWULF UHODWLRQV� :H VKRZ WKDW� DORQJ ZLWK WKH LGHQWLILFDWLRQ RI IXQFWLRQDO HOHPHQWV�

DV\PPHWULF UHODWLRQV FRQWULEXWH WR LPSURYH WKH SHUIRUPDQFH RI VHDUFK HQJLQHV� :H FRPSDUH DQ

,QIRUPDWLRQ 5HWULHYDO DQG ([WUDFWLRQ V\VWHP EDVHG RQ WKH UHFRYHU\ RI D VXEVHW RI DV\PPHWULF

UHODWLRQV ZLWK FXUUHQW RSHUDWLQJ VHDUFK HQJLQHV EDVHG RQ NH\ZRUG VHDUFK DQG %RROHDQ DQDO\VLV�

:H VKRZ WKH VXSHULRULW\ RI WKH ILUVW V\VWHP� :H VKRZ WKDW QDWXUDO ODQJXDJH DV\PPHWULHV

FRQVWLWXWH D FUXFLDO LQJUHGLHQW RI ,QWHUQHW ,QIUDVWUXFWXUHV HQVXULQJ JUHDWHU SUHFLVLRQ WR LQWHUQHW

FRPPXQLFDWLRQ. 
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6\PPHWU\ %UHDNLQJ DQG (QWURS\ LQ *UDPPDU

-XDQ 8ULDJHUHND

                       
:KDW ZH PD\ WKLQN RI DV D µ6\PPHWU\ %UHDNLQJ¶ FODXVH LQ 8* SHUWDLQV WR WKH PRWLYDWLRQ RI WUDQVIRUPDWLRQV�

DOORZHG WR DSSO\ RQO\ ZKHQ WKHLU DFWLRQ UHVXOWV LQ D FRQVHTXHQFH & �EURDGO\� ³ODVW UHVRUW´�� & PD\� ILUVW� EH

GHULYDWLRQDO &' RU UHSUHVHQWDWLRQDO &5� $PRQJ &'¶V ZH FRXOG KDYH WKH FRQGLWLRQV LQ ��� DQG DPRQJ &5¶V DW

OHDVW WKRVH LQ ����

��� D� 7KH GHVLUH WR LPSOHPHQW WKH PRVW ORFDO PRYHV �H�J� 3�IHDWXUH LQ FRQGLWLRQV RI

VXFFHVVLYH F\FOLFLW\��

E� 7KH GHVLUH WR PD[LPL]H GHULYDWLRQDO RSWLRQV DW DQ\ JLYHQ SRLQW LQ WKH

GHULYDWLRQ �H�J� FRQGLWLRQV IDYRULQJ VFUDPEOLQJ�GRXEOLQJ LI SRVVLEOH��

��� D� 8QTXDOLILHG FRQGLWLRQV �H�J� 4XDQWLILHU 5DLVLQJ LI QHZ VFRSDO SRVVLELOLWLHV�

FOLWLFL]DWLRQ LI QHZ SURVRGLF�VW\OLVWLF VLWXDWLRQV��

E� (QOLJKWHQHG 6HOI�LQWHUHVW �WR VDOYDJH D GHULYDWLRQ ZKHUH HLWKHU VRXUFH RU WDUJHW

RI WUDQVIRUPDWLRQ DUH DIIHFWHG �H�J� $WWUDFW��

F� *UHHG ���E� QDUURZHG GRZQ WR LQVWDQFHV ZKHUH RQO\ WKH WUDQVIRUPDWLRQDO

VRXUFH LV LQYROYHG �H�J� SXUH 0RYH���

G� 6XLFLGDO *UHHG �D YHUVLRQ RI ��F� ZKHUH >WKH GLVSODFHG HOHPHQW�WKH HOHPHQW

WKDW JHWV YDOXDWHG@ ±DW DQ\ UDWH� D IHDWXUH± JHWV HUDVHG DIWHU WKH YDOXDWLRQ XQGHU

FRQGLWLRQV RI LGHQWLW\ PDWFKLQJ��

)RU HLWKHU &' RU &5� WKHUH LV D YHU\ UHDO VHQVH LQ ZKLFK� LI VXFFHVVIXOO\ DFKLHYHG� WKH

WUDQVIRUPDWLRQDO SURFHVV 7 LQ WKHVH FRQGLWLRQV PHHWV WZR FULWHULD�

��� D� 7 EUHDNV WKH V\PPHWU\ RI WKH VWUXFWXUH H[LVWLQJ SULRU WR 7�

E� 1RQHWKHOHVV 7 LV RQO\ RQH �VRUW� DPRQJ D FODVV RI SRWHQWLDOO\ XQOLPLWHG 7V�

��D� SHUWDLQV WR SUH�WUDQVIRUPDWLRQDO VWUXFWXUDO FRQGLWLRQV EHLQJ µV\PPHWULF¶� REYLRXV LQ /&$

LQVWDQFHV �IRU F�FRPPDQG FRQGLWLRQV� DQG DUJXDEOH IRU DQ\ SKUDVDO LQVWDQFH �LI �H[WHUQDO� 0HUJH LV

V\PPHWULFDO DQG WUDQVIRUPDWLRQV �JHQHUDOO\� ,QWHUQDO 0HUJH� DUH DV\PPHWULF�� ��E� SHUWDLQV WR ERWK OLPLWLQJ

DQG PRWLYDWLQJ WKH FODVV RI WUDQVIRUPDWLRQV WKDW FRXOG EUHDN SKUDVDO V\PPHWU\ �TXD OLPLWLQJ FRQGLWLRQV� ��D�

LV PRUH OLPLWLQJ WKDQ ��E�� DQG WKH FRQGLWLRQV LQ ��� JHW PRUH OLPLWLQJ DV ZH GHVFHQG RQ WKH VXE�FDVHV��

7DNHQ DV D ZKROH� FRQGLWLRQV ��� DQG ��� PD\ QRW EH LQFRPSDWLEOH� LQ ZKLFK FDVH DQ LVVXH DULVHV DW

WR KRZ &' LV µUDQNHG¶ YLV�j�YLV &5 FRXSOHG ZLWK HFRQRP\ FRQGLWLRQV �H�J� GLUHFWO\ OLPLWLQJ WKH QXPEHU RI

WUDQVIRUPDWLRQV LQ D JLYHQ UHIHUHQFH VHW�� 1RWH LQ WKDW UHVSHFW WKDW &' LV D JOREDO FRPSXWDWLRQDO FRQGLWLRQ

HYDOXDWLQJ GHULYDWLRQV �URXJKO\ DNLQ WR WKH /DZ RI (QWURS\ GHWHUPLQLQJ QDWXUDO V\VWHPV�� ZKHUHDV &5 �SOXV

UHJXODU HFRQRP\ FRQGLWLRQV� LV D ORFDO FRQGLWLRQ RQ ZKHQ D JLYHQ WUDQVIRUPDWLRQ LV DOORZHG WR SURFHHG� ,I VR�

LW VKRXOG EH WKH FDVH WKDW &' WUXPSV &5� DVVXPLQJ ZH DUH WDNLQJ WKH ODQJXDJH IDFXOW\ WR EH D QDWXUDO V\VWHP�

WKXV VXEMHFW WR QDWXUDO RUGHULQJ FRQGLWLRQV �IRU LQVWDQFH� WKH 6ODYLQJ 3ULQFLSOH LQ 6\QHUJHWLFV KDV WR ZRUN

ZLWKLQ WKH FRQILQHV RI WKH 6HFRQG /DZ�� ,QWHUHVWLQJO\� WKLV FRQMHFWXUH LV WHVWDEOH ZLWK ILUVW RUGHU GDWD� WKH

SX]]OH LQ ��������

��� D� "
 7KHUH ZHUH >W DUUHVWHG PHQ@

E� 7KHUH ZHUH >PHQ DUUHVWHG W@

��� D� 7KHUH VHHP >W WR KDYH EHHQ >PHQ DUUHVWHG W@@

E� 
 7KHUH VHHP >PHQ WR KDYH EHHQ >W DUUHVWHG W@@

7KH VWDQGDUG 0HUJH�RYHU�0RYH �0R0� FRQGLWLRQ SUHGLFWLQJ ��D� RYHU ��E� LQFRUUHFWO\ SUHGLFWV ��D�

LQ IDYRU RI ��E�� +RZHYHU� ZKDW ZH PD\ WKLQN RI DV DQ HQWURS\�EDVHG DQDO\VLV� ZKHUH HQWURS\ LV GHILQHG DV
LQ ���� OHDGV WR WKH RSSRVLWH UHVXOW�
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��� 'HULYDWLRQ ' LV PRUH HQWURSLF WKDQ GHULYDWLRQ '¶ LI ' OHDGV WR PRUH SXWDWLYH
DOWHUQDWLYH FRQYHUJHQW GHULYDWLRQV WKDQ '¶�

,Q RWKHU ZRUGV� WKH GHULYDWLRQ DOORZLQJ PRUH GHULYDWLRQDO RSWLRQV EHDWV LWV FRPSHWLWRU�V�� ,W FDQ EH

HDVLO\ VKRZQ WKDW WKH VWUXFWXUH PHQ DUUHVWHG W LQ ��E� LV PRUH HQWURSLF WKDQ WKHUH DUUHVWHG PHQ LQ ��D�

�IXUWKHU FRQWLQXDWLRQV RI WKDW ��E� FKXQN DOORZ� DIWHU WKH LQVHUWLRQ RI ZHUH� HLWKHU DQRWKHU PRYHPHQW RI PHQ

RU LQVHUWLRQ RI WKHUH� LQ FRQWUDVW FRPSDUDEOH FRQWLQXDWLRQV LQ ��D� ZRXOG RQO\ DOORZ WKH PRYHPHQW RI WKHUH�

VLQFH PHQ FRXOGQ¶W PRYH RYHU WKHUH�� 6R DQ HQWURS\�EDVHG FRQGLWLRQ FRUUHFWO\ SUHGLFWV ��D� WR EH

JUDPPDWLFDO LQ GHWULPHQW RI ��E�� RI FRXUVH RQO\ LI VXFK D FRQGLWLRQ LV HYDOXDWHG SULRU WR 0R0� ,Q DGGLWLRQ� LW
PXVW EH WKDW 0R0 LV DOORZHG WR HOLPLQDWH ��E� LQ IDYRU RI ��D�� ZKLFK PXVW PHDQ WKDW HQWURS\ FRQGLWLRQV DUH

QHXWUDOL]HG LQ WKLV LQVWDQFH� (QWURS\ HYDOXDWLRQ PXVW WKXV EH VHQVLWLYH WR VXEVWDQWLYH OH[LFDO FKRLFH� DV
RSSRVHG WR WKH 0R0 PHWULF�

��� $ GHULYDWLRQ ' LV FRPSDUDEOH IRU HQWURS\ ZLWK D GHULYDWLRQ '¶ RQO\ LI ' DQG '¶

VKDUH ERWK WKH VDPH GHULYDWLRQDO KRUL]RQ DQG WKH VDPH VXEVWDQWLYH OH[LFDO LWHPV�

*LYHQ ���� ZKDW GLVDOORZV DSSOLFDWLRQ RI WKH HQWURS\ FRQGLWLRQ WR ��� LV WKH IDFW WKDW� IRU WKH

FRPSDULVRQ RI IXWXUH GHULYDWLRQDO IDWHV WR WDNH SODFH� WKH DGGLWLRQ RI LQ SDUWLFXODU VHHP� D VXEVWDQWLYH OH[LFDO

LWHP� PXVW WDNH SODFH� 6LQFH WKDW FKDQJHV WKH HQWURS\ PHWULF� WKH GHULYDWLRQV DUH FRPSDUDEOH RQO\ XS WR WKH

SRLQW RI WKDW OH[LFDO LQVHUWLRQ� DQG WKXV KDYH HTXDO HQWURS\� ,Q RWKHU ZRUGV� ��� HQGV XS HQVXULQJ ORFDOLW\ IRU
HQWURS\ FRQVHTXHQFHV�

&RQGLWLRQV RQ WUDQVIRUPDWLRQV� LQ JHQHUDO� DUJXH IRU WKH UHDOLW\ RI WKHVH UDWKHU DEVWUDFW REMHFWV�

&XULRXVO\� 6\PPHWU\ %UHDNLQJ FODXVHV �VHHQ WRJHWKHU ZLWK PRUH IDPLOLDU &RQVHUYDWLRQ DQG /RFDOLW\ FODXVHV�
KDYH D IDPLO\ UHVHPEODQFH WR FRQGLWLRQV DSSDUHQW LQ HTXDWLRQV GHVFULELQJ IOXLG G\QDPLFV DQG RWKHU SK\VLFDO

V\VWHPV� ,W LV WKXV ZRUWK H[SORULQJ ZKHWKHU WKH SKHQRPHQRQ RI V\PPHWU\ EUHDNLQJ LQ JUDPPDU� REVHUYDEOH

HYHQ ZLWK ILUVW�RUGHU GDWD� LVQ¶W DQ\WKLQJ EXW D UHIOH[ RI V\PPHWU\ EUHDNLQJ LQ RWKHU QDWXUDO V\VWHPV PRUH

JHQHUDOO\� ,I VR� DQ HQWURS\�EDVHG DSSURDFK� FRXSOHG ZLWK GHSHQGHQW RUGHULQJ FRQGLWLRQV� RXJKW WR EH VHHQ

DV D ZHOFRPH VWHS LQ XQGHUVWDQGLQJ ERWK ZK\ ODQJXDJH KDV WUDQVIRUPDWLRQV DQG ZKDW FRQVHTXHQFHV WKHVH

REMHFWV KDYH IRU ODQJXDJH PRUSKRORJ\ PRUH JHQHUDOO\� 0RUHRYHU� LI WKLV RUGHU�RI�WKLQJV LV UHDVRQDEOH�

SHUKDSV ZH RXJKW WR H[SHFW &5 FRQGLWLRQV WR KDYH HPHUJHG ZLWKLQ OLQJXLVWLF DUFKLWHFWXUH �DUJXDEO\ DV

FRPSXWDWLRQDO KHXULVWLFV� ZLWKLQ WKH FRQILQHV GLFWDWHG E\ &' FRQGLWLRQV�

3RVVLEOH ([WUDFWLRQ 'RPDLQV DQG 0RYH�5H�0HUJH DV DQ $V\PPHWULF 5HODWLRQ

$QQD 0DULD 'L 6FLXOOR DQG 'DQD ,VDF

    
    
��� LOOXVWUDWHV WKH FODVVLF &(' HIIHFWV RULJLQDOO\ REVHUYHG LQ +XDQJ �����
��� D� :KLFK SROLWLFLDQ GLG \RX VHH >SLFWXUHV RIB @"

E�
:KLFK SROLWLFLDQ GLG >SLFWXUHV RI B @ XSVHW WKH YRWHUV"
7UDGLWLRQDO DQDO\VHV RI ��� KDYH UHODWHG WKH FRQWUDVW EHWZHHQ ��D� DQG ��E� WR WKH VXEMHFW YV� REMHFW VWDWXV

RI WKH '3 IURP ZKLFK H[WUDFWLRQ WDNHV SODFH �&KRPVN\ ������ +RZHYHU� DV GLVFXVVHG LQ 'L 6FLXOOR� 3DXO DQG

6RPHVIDOHDQ ������� WKHUH LV FURVVOLQJXLVWLF HYLGHQFH �5RPDQLDQ DQG 0DODJDV\ GDWD� WKDW H[WUDFWLRQ LV

SRVVLEOH IURP VXEMHFWV� 0RUHRYHU� DV VKRZQ LQ ���� WKLV LV SRVVLEOH HYHQ LQ (QJOLVK�

��� D� 7KHUH LV D GHVFULSWLRQ RI $ULVWRWOH LQ WKH ERRN�

E� :KR LV WKHUH D GHVFULSWLRQ RI LQ WKH ERRN"

2WKHU DFFRXQWV RI ��� KDYH FDSLWDOL]HG RQ WKH VSHFLILHU YV FRPSOHPHQW SRVLWLRQ RI WKH '3 IURP ZKLFK

H[WUDFWLRQ WDNHV SODFH� .D\QH ���� UHDQDO\]HV WKH UHODWLRQ RI VSHFLILHU DV D FDVH RI DGMXQFWLRQ� 7KH
XQJUDPPDWLDOLW\ RI ��E� ZRXOG WKXV IROORZ IURP WKH EDQ RQ H[WUDFWLQJ IURP DGMXQFWV� 8ULDJHUHND DQG 1XQHV

���� DVVXPH WKDW DOO VSHFLILHUV PXVW EH 6SHOOHG 2XW �VHQW WR 3)� VHSDUDWHO\ IURP WKH RWKHU HOHPHQWV LQ WKH
VWUXFWXUH �L�H� VHSDUDWHO\ IURP KHDGV DQ IURP FRPSOHPHQWV�� 7KLV LPSOLHV WKDW QR V\QWDFWLF RSHUDWLRQ PD\

DFFHVV WKH LQWHUQDO SDUWV RI 6SHFLILHUV� 7KLV ZRXOG H[SODLQ WKH XQJUDPPDWLFDOLW\ RI ��E��
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+RZHYHU� ��� VKRZV WKDW H[WUDFWLRQ IURP D 6SHFLILHU SRVLWLRQ LV SRVVLEOH DQG WKXV WKDW LW LV QRW WKH 6SHFLILHU

VWDWXV RI WKH '3 IURP ZKLFK H[WUDFWLRQ WDNHV SODFH WKDW LV UHVSRQVLEOH IRU WKH XQJUDPPDWLLFDOLW\ RI ��E��
��� &LQHL H LPSRVLELO > WL Vm FLWHDVFm WL ]LDUXO GLPLQHDWD@" �5RPDQLDQ�

ZKR LV LPSRVVLEOH 6­ UHDG SDSHU�WKH PRUQLQJ�WKH �'L 6FLXOOR� 3DXO� 6RPHVIDOHDQ �����

:H SURSRVH WKDW ZKDW LV UHOHYDQW LV ZKHWKHU WKH '3 IURP ZKLFK H[WUDFWLRQ WDNHV SODFH KDV XQGHUJRQH

PRYHPHQW RU QRW� ,Q RXU YLHZ� &(' HIIHFWV DUH SDUW RI D PRUH JHQHUDO FRQVWUDLQW RQ H[WUDFWLRQ IURP

GLVORFDWHG ;3V�

��� 1R RYHUW RU FRYHUW H[WUDFWLRQ PD\ DSSO\ WR WKH LQWHUQDO SDUWV RI D PRYHG ;3�

7KLV LV LOOXVWUDWHG LQ ��� DQG ���� IRU RYHUW H[WUDFWLRQ� DQG LQ ���� IRU FRYHUW H[WUDFWLRQ�

��� D� $ GHVFULSWLRQ RI $ULVWRWOH LV LQ WKH ERRN� F� 7KHUH LV D GHVFULSWLRQ RI $ULVWRWOH LQ WKH ERRN�
E� 
:KR LV D GHVFULSWLRQ RI LQ WKH ERRN" G� :KR LV WKHUH D GHVFULSWLRQ RI LQ WKH ERRN"

��� &LQHL H LPSRVLELO > WL Vm FLWHDVFm WL ]LDUXO GLPLQHDWD@" �5RPDQLDQ�
ZKR LV LPSRVVLEOH 6­ UHDG SDSHU�WKH PRUQLQJ�WKH


&LQHL > WL Vm FLWHDVFm WL ]LDUXO GLPLQHDWD@ H LPSRVLELO" �5RPDQLDQ�
ZKR 6­ UHDG SDSHU�WKH PRUQLQJ�WKH LV LPSRVVLEOH �'L 6FLXOOR� 3DXO� 6RPHVIDOHDQ �����

��� QR 45 RXW RI D PRYHG ;3 �6FRSH IUHH]LQJ�

7RSLFDOL]HG ;3V DUH ³IUR]HQ IRU VFRSH´ �%DUVV ����� 6DXHUODQG ������ TXDQWLILHUV LQVLGH D WRSLFDOL]HG ;3

FDQQRW WDNH VFRSH RXWVLGH WKH WRSLFDOL]HG ;3

D� «DQG D SROLFHPDQ VWRRG LQ IURQW RI HYHU\ EDQN WKDW GD\ ∃ ª∀ � ∀ ª∃
E� «DQG >Y3 VWDQG LQ IURQW RI HYHU\ EDQN@ D SROLFHPDQ GLG WKDW GD\ ∃ ª∀ � 
∀ ª∃

,Q ��E�� HYHQ LI WKH 93 UHFRQVWUXFWV LQ LWV EDVH SRVLWLRQ� WKH 43 µHYHU\ EDQN¶ GRHV QRW UHJDLQ LWV LQLWLDO

VFRSH SURSHUWLHV �FRPSDUH WR ��D��

7KH SURSRVHG H[SODQDWLRQ IRU WKH IDFW WKDW PRYHG ;3V DUH QRW SRVVLEOH H[WUDFWLRQ GRPDLQV KDV WR GR

ZLWK WKH SURHUWLHV RI $*5((� 7RJHWKHU ZLWK &KRPVN\ ����� ZH DVVXPH WKDW 0RYH LQYROYHV $*5((� $OVR� DV

SURSRVHG LQ 'L 6FLXOOR ����� ZH DVVXPH WKDW $*5(( LV QRW D UHODWLRQ EHWZHHQ LQGLYLGXDO IHDWXUHV� EXW D

UHODWLRQ RI SURSHU LQFOXVLRQ EHWZHHQ VHWV RI IHDWXUHV�

��� *LYHQ WZR VHWV RI IHDWXUHV ϕ� DQG ϕ�� $*5(( �ϕ�� ϕ�� DSSOLHV LI DQG RQO\ LI ϕ� SURSHUO\ LQFOXGHV ϕ�
�'L 6FLXOOR �����

:H SURSRVH WKDW WKH SURSHU LQFOXVLRQ UHODWLRQ WKDW GHILQHV $*5(( PXVW KROG QRW RQO\ LQ WKH V\QWD[� EXW

DOVR DW WKH LQWHUIDFHV� L�H� DW 3)� DQG DW /)� ([WUDFWLQJ RXW RI D PRYHG ;3 ZRXOG UHVXOW LQ D GLVWXUEDQFH RI WKH

SURSHU LQFOXVLRQ UHODWLRQ DW 3) �JLYHQ WKDW WKH SKRQRORJLFDO IHDWXUHV ZRXOG EH µH[WUDFWHG¶� DQG DOVR DW /)

�JLYHQ WKDW TXDQWLILHU IHDWXUHV ZRXOG EH µH[WUDFWHG E\ 4XDQWLILHU 5DLVLQJ��

3DUDWD[LV DV D 'LIIHUHQW 7\SH RI $V\PPHWULF 0HUJH

0DUN GH 9ULHV

7KH SUREOHP� $ V\QWDFWLF GHULYDWLRQ LV EDVHG RQ WZR PDMRU DV\PPHWULHV� WKH DV\PPHWU\ EHWZHHQ VLVWHU

QRGHV� ZKLFK LV WUDQVODWHG LQWR SUHFHGHQFH DW WKH 3) LQWHUIDFH� DQG WKH DV\PPHWU\ EHWZHHQ PRWKHUV DQG

GDXJKWHUV� ZKLFK FDXVHV KLHUDUFK\ �GRPLQDQFH� DQG ± LQGLUHFWO\ ± F�FRPPDQG� ZKLFK LV XVHG LQ V\QWD[

DQG�RU DW WKH /) LQWHUIDFH� 0HUJH� DV LW LV SUHVHQWO\ GHILQHG� DXWRPDWLFDOO\ OHDGV WR VXERUGLQDWLRQ� 7KHUHIRUH

LW LV TXLWH XQFOHDU KRZ ZH FDQ GHDO ZLWK SDUDWD[LV LQ WKH EURDG VHQVH� VXFK DV SDUHQWKHVLV� DSSRVLWLRQ�

LQWHUMHFWLRQ DQG FRRUGLQDWLRQ� WKH UHDVRQ EHLQJ WKDW WKHUH DUH VXEVWDQWLDO GLIIHUHQFHV EHWZHHQ VXERUGLQDWLRQ

� K\SRWD[LV� DQG SDUDWD[LV� VHH EHORZ� $OWKRXJK WKHUH DUH SURSRVDOV IRU FRPPRQ FRRUGLQDWLRQ �H�J� .D\QH

������ RWKHU W\SHV RI SDUDWD[LV DUH JHQHUDOO\ QHJOHFWHG LQ IRUPDO V\QWD[� 1RWLFH WKDW SDUDWDFWLF PDWHULDO LV

OLQHDUO\ LQWHJUDWHG LQ WKH PDWUL[ VWUXFWXUH� WKHUHIRUH LW PXVW EH FRQQHFWHG WR LWV VXUURXQGLQJV EHIRUH 6SHOO�

2XW �DQG QRW RQ VRPH µGLVFRXUVH OHYHO¶�� 6R ZH DUULYH DW WZR IXQGDPHQWDO TXHVWLRQV� +RZ FDQ WKH QRQ�

VXERUGLQDWLYH SURSHUWLHV RI SDUDWDFWLF FRQVWUXFWLRQV EH UHSUHVHQWHG LQ V\QWD[" &DQ ZH JHQHUDOL]H RYHU

FRRUGLQDWLRQ DQG RWKHU W\SHV RI SDUDWD[LV"

$ GLIIHUHQW FODVV RI DV\PPHWULHV� :H DUJXH WKDW WKHUH LV D JHQHUDO SDWWHUQ� LI $ LV SDUDWDFWLFDOO\

FRQVWUXHG ZLWK UHVSHFW WR %� QR FRQVWLWXHQW IURP $ FDQ PRYH WR %� RU EH DQDSKRULFDOO\ GHSHQGHQW RQ VRPH

FRQVWLWXHQW LQ %� $Q H[DPSOH LV WKH PLQLPDO SDLU LQ ��� DQG ���� ZKHUH YDULDEOH ELQGLQJ LQWR D UHODWLYH FODXVH

LV WHVWHG�
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��� (YHU\ERG\L ZDV WDONLQJ DERXW WKH PXVHXP WKDW KHL YLVLWHG \HVWHUGD\�

��� 
 (YHU\ERG\L ZDV WDONLQJ DERXW WKH /RXYUH� ZKLFK KHL YLVLWHG \HVWHUGD\�

7KH UHVWULFWLYH UHODWLYH LQ ��� LV KLHUDUFKLFDOO\ HPEHGGHG LQ WKH PDLQ VWUXFWXUH� DQG YDULDEOH ELQGLQJ LV ILQH�

7KH DSSRVLWLYH UHODWLYH LQ ���� KRZHYHU� LV SDUDWDFWLFDOO\ FRQVWUXHG� DQG WKH F�FRPPDQG UHODWLRQ LV SUHFOXGHG

�FI� 'HPLUGDFKH ���� IRU VLPLODU IDFWV�� 7KH VDPH HIIHFW RFFXUV LQ SDUHQWKHWLFDO VHQWHQFHV� VHH ����

��� 
 (YHU\ERG\L ± �DQG� KHL MXVW DUULYHG ± ZDV WDONLQJ DERXW +DQN�

)XUWKHUPRUH� ZH SUHGLFW WKDW H[WUDFWLRQ IURP D VHFRQG FRQMXQFW LV QHYHU SRVVLEOH� DOWKRXJK ZH NQRZ WKDW
WKH &RRUGLQDWH 6WUXFWXUH &RQVWUDLQW GRHV QRW DSSO\ WR VHPDQWLFDOO\ QRQ�SDUDOOHO FRRUGLQDWLRQ �H�J� &XOLFRYHU

	 -DFNHQGRII ������ VHH ��� YHUVXV ����

��� +RZ PDQ\ FRXUVHV FDQ ZH H[SHFW RXU JUDGXDWH VWXGHQWV WR WHDFK B DQG �VWLOO� ILQLVK D
GLVVHUWDWLRQ RQ WLPH"

��� 
 :KDW GLG 0DU\ ILQDOO\ RYHUFRPH KHU LQKLELWLRQV DQG DVN -RKQ B "

:H ZLOO VKRZ WKDW WKLV DV\PPHWU\ LV V\VWHPDWLF RQ WKH EDVLV RI PRYHPHQW DQG DQDSKRUD GDWD IURP 'XWFK�

7KXV� VHFRQG FRQMXQFWV DQG RWKHU SDUDWDFWLF PDWHULDO DUH LQ D ZD\ µLQYLVLEOH¶ IRU WKH FRQWH[W� 7KHVH IDFWV DUH

LQ OLQH ZLWK 3URJRYDF ������� ZKR DUJXHV WKDW WKHUH DUH QR F�FRPPDQG�EDVHG UHODWLRQV EHWZHHQ FRQMXQFWV�

7KHRUHWLFDO SURSRVDO� :H WKLQN WKDW D IXQGDPHQWDO VROXWLRQ LV QHHGHG LQ RUGHU WR LQFRUSRUDWH WKH
SURSHUWLHV RI SDUDWD[LV LQ WKH JUDPPDU� ,Q D QXWVKHOO� ZH SURSRVH WKDW WKHUH LV D VHFRQG NLQG RI 0HUJH�

ZKLFK HVWDEOLVKHV DQ LQFOXVLRQ UHODWLRQ WKDW EORFNV F�FRPPDQG� ,Q UHSUHVHQWDWLRQDO WHUPV� WKLV DPRXQWV WR
WKH DGGLWLRQ RI D ORFDO UHODWLRQ FDOOHG µEHKLQGDQFH¶ WR WKH PRUH IDPLOLDU GRPLQDQFH DQG SUHFHGHQFH� :H ZLOO

VKRZ WKDW WKH DV\PPHWULHV PHQWLRQHG DERYH IROORZ VWUDLJKWIRUZDUGO\ IURP WKHVH DVVXPSWLRQV�
)XUWKHU FRQVHTXHQFHV� &OHDUO\� WKH SURSRVDO RSHQV XS D ZKROH QHZ GRPDLQ RI UHVHDUFK� :H ZLOO GLVFXVV

WKH HPHUJHQW SUREOHP RI WKH OLQHDUL]DWLRQ RI V\QWDFWLF VWUXFWXUHV FRPSOLFDWHG E\ WKH µEHKLQGDQFH¶ UHODWLRQ DW

WKH 3) LQWHUIDFH� :H ZLOO DOVR FRQVLGHU WKH SRVVLELOLW\ RI µVKDUHG¶ FRQVWLWXHQWV �FI� 9DQ 5LHPVGLMN ������ ZKLFK

LPSOLHV WKH DGGLWLRQDO DVVXPSWLRQ RI µUHPHUJLQJ¶ D FRQVWLWXHQW� :H VKRZ WKDW WKLV SURFHVV LV WKHRUHWLFDOO\

UHVWULFWHG WR FRRUGLQDWLRQ� ([DPSOH� 5LJKW 1RGH 5DLVLQJ LV D UHOHYDQW FDVH� ,W VHHPV WKDW VRPH FUXFLDO

GLIIHUHQFHV EHWZHHQ IRUZDUG GHOHWLRQ DQG 515 FDQ EH H[SODLQHG� VXFK DV WKH SUHVHQFH UHVS� DEVHQFH RI

ORFDOLW\ HIIHFWV� VHH ��� YV ����

��� 
 , OLNH $33/(6 EXW \RX VDLG WKDW /LVD WKRXJKW WKDW %LOO B 3($56� >JDSSLQJ@

��� , +$7( B EXW \RX VDLG WKDW /LVD WKRXJKW WKDW %LOO /29(6 +DQN� >515@

,Q ���� WKH YHUE KDWH LQ WKH ILUVW FRQMXQFW LV ORFDOO\ UHODWHG WR WKH GLUHFW REMHFW +DQN� ZKLFK VXUIDFHV LQ WKH

VHFRQG FRQMXQFW� DV LV LQIRUPDOO\ VNHWFKHG LQ ����

��� , KDWH

+DQN

EXW \RX VDLG WKDW /LVD WKRXJKW WKDW %LOO ORYHV

,Q WKLV ZD\ WKH GRPDLQ ERXQGDULHV LQ WKH VHFRQG FRQMXQFW DUH E\SDVVHG�
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7KH DV\PPHWU\ RI RQO\ DQG QXU� &RQVHUYDWLYLW\� DQG WKH V\QWD[�VHPDQWLFV LQWHUIDFH

(OHQD +HUEXUJHU

:H NQRZ WKDW VHQWHQFH PHDQLQJ LV FRPSRVLWLRQDO� D IXQFWLRQ RI WKH PHDQLQJ RI LWHPV LQ WKH DUUD\ DQG WKHLU

V\QWDFWLF DUUDQJHPHQW� :H IXUWKHU K\SRWKHVL]H WKDW VHQWHQFH PHDQLQJ LV VWURQJO\ FRPSRVLWLRQDO LQ

GHSHQGLQJ RQO\ RQ WKH YHU\ ORFDO V\QWDFWLF UHODWLRQ RI VLVWHUKRRG� *LYHQ �VWURQJ� FRPSRVLWLRQDOLW\� ZH FDQ

XVH VHPDQWLF LQWHUSUHWDWLRQ WR SUREH WKH V\QWDFWLF VWUXFWXUH RI WKH VHQWHQFH� ,Q WKLV WDON� , GLVFXVV WKH

TXDQWLILFDWLRQDO VWUXFWXUH RI IRFXV SDUWLFOHV OLNH RQO\� 7DNLQJ LQWR DFFRXQW �L� WKDW WKH IDFW WKDW RQO\� OLNH RWKHU

SURSRUWLRQDO TXDQWLILHUV� GHQRWHV DQ DV\PPHWULF UHODWLRQ DQG �LL� &RQVHUYDWLYLW\� , DUJXH IRU DQ /) VWUXFWXUH

WKDW LV GHULYHG E\ 4�UDLVLQJ DQG )RFDO 0DSSLQJ �+HUEXUJHU ������ , IXUWKHU VXJJHVW WKDW WKH 4�UDLVLQJ RI

RQO\ WKDW , SRVLW RQ LQWHUSUHWLYH JURXQGV IRU (QJOLVK LV RYHUWO\ UHDOL]HG LQ *HUPDQ�

/LNH YHUEV� GHWHUPLQHUV GHQRWH UHODWLRQV� WKRXJK QRW UHODWLRQV RI LQGLYLGXDOV EXW RI SOXUDOLWLHV RI LQGLYLGXDOV�

$OO GHWHUPLQHUV FDQ EH YLHZHG DV GHQRWLQJ WZR�SODFH UHODWLRQV� GLYLGLQJ LQWR LQWHUVHFWLYH� V\PPHWULF RQHV

�H�J� VRPH DQG QR� FI� 9DO ��;�<!� VRPH� LII ; @ <  ^` � DQG SURSRUWLRQDO� DV\PPHWULF RQHV �H�J� HYHU\�

PRVW� FI� 9DO ��;�<!� HYHU\� LII ; & <��� 6\PPHWULF GHWHUPLQHUV FDQ EH UHFDVW DV XQDU\ UHODWLRQV� EXW

DV\PPHWULF RQHV FDQQRW� 2QO\ EHKDYHV LQ UHOHYDQW UHVSHFWV OLNH HYHU\� GHQRWLQJ DQ DV\PPHWULF� QHFHVVDULO\

ELQDU\ UHODWLRQ�

8QOLNH LQ WKH FDVH RI YHUEV� WKH DUJXPHQWV RI GHWHUPLQHUV DUH SDUWLDOO\ GHULYHG� ,Q ���� WKH LQWHUQDO DUJXPHQW

RI HYHU\ � \HOORZ IORZHU� GHQRWHV LWV µUHVWULFWLRQ¶� EXW WKH VHFRQG DUJXPHQW� ZKLFK GHQRWHV WKH µVFRSH¶� RQO\

FRPHV DERXW DV D UHVXOW RI 45 RI WKH HQWLUH QRXQ SKUDVH WR FODXVH�LQLWLDO SRVLWLRQ� HYHU\ LQ ��� UHODWHV WKH

FODVV RI \HOORZ IORZHUV WR WKH FODVV RI WKLQJV ,VDEHO SLFNHG LQ VXFK D ZD\ WKDW ZKDWHYHU HOHPHQW EHORQJV WR

WKH ILUVW FODVV DOVR EHORQJV WR WKH VHFRQG FODVV� 7KH IDFW WKDW D 4¶V ILUVW DUJXPHQW � 13� XQLYHUVDOO\ GHQRWHV

WKH UHVWULFWLRQ �DQG QRW WKH VFRSH� LV FDOOHG &RQVHUYDWLYLW\ �>>4 $@ %@ LII >4 $@ % @ $��

��� ,VDEHO SLFNHG HYHU\ \HOORZ IORZHU�

��� >>HYHU\ >\HOORZ IORZHU@@ ,VDEHO SLFNHG W@

7KH TXDQWLILFDWLRQDO VWUXFWXUH RI RQO\ LV HYHQ OHVV WUDQVSDUHQWO\ VSHOOHG RXW WKDQ WKDW RI HYHU\� &RQVLGHU ����

+HUH RQO\ UHODWHV WKH FODVV RI IORZHUV WKDW ,VDEHO SLFNHG WR WKH \HOORZ WKLQJV� UHTXLULQJ WKDW DOO IORZHUV ,VDEHO

SLFNHG ZHUH DPRQJ WKH \HOORZ WKLQJV�

��� ,VDEHO SLFNHG RQO\ <(//2: IORZHUV�

7KH WUXWK�FRQGLWLRQV IROORZ DQG� LPSRUWDQWO\� WKH LQWHUSUHWDWLRQ LV FRQVHUYDWLYH LI �L� RQO\ XQGHUJRHV 4�

UDLVLQJ� PRYLQJ WR D FODXVH�LQLWLDO� DGYHUELDO�OLNH SRVLWLRQ DQG WKHQ �LL� )RFDO 0DSSLQJ DSSOLHV� WKH QRQ�

IRFXVHG PDWHULDO LQ WKH F�FRPPDQG GRPDLQ RI WKH UDLGHG RQO\ LV FRSLHG DV DQ LQWHUQDO DUJXPHQW RI RQO\�

PDNLQJ ,VDEHO SLFNHG <(//2: IORZHUV WKH H[WHUQDO DUJXPHQW�

��� >>2QO\ >,VDEHO SLFNHG IORZHUV@@ ,VDEHO SLFNHG <(//2: IORZHUV@

7KXV� JLYHQ WKH DV\PPHWULF PHDQLQJ RI RQO\ DQG VWURQJ FRPSRVLWLRQDOLW\ ZH NQRZ WKDW RQO\ PXVW KDYH WZR

DUJXPHQWV DW /)� WKH FRUUHFW DUJXPHQW VWUXFWXUH DQG D FRQVHUYDWLYH LQWHUSUHWDWLRQ GRHV QRW IROORZ RQ DQ\

YHUVLRQ RI 45 EXW UHTXLUHV WKH PRUH UDGLFDO 4�UDLVLQJ DQG )RFDO 0DSSLQJ�

,QGHSHQGHQW HYLGHQFH IRU 4�UDLVLQJ FRPHV IURP *HUPDQ� *RLQJ EDFN WR -DFREV ������ ����� QXU LV DUJXHG

WR EH EDVH�JHQHUDWHG DV DQ DGYHUE� $V , ZLOO VKRZ� WKLV� LQ FRPELQDWLRQ ZLWK VFUDPEOLQJ RIIHUV D YHU\

SODXVLEOH DFFRXQW RI WKH EHKDYLRU RI QXU LQ WKH 0LWWHOIHOG LWV H[WHQVLRQ WR RQO\ LQ WKH 9RUIHOG LV OHVV REYLRXV�

,Q SDUWLFXODU� LW UHTXLUHV JLYLQJ XS WKH 9� &RQVWUDLQW LQ RQO\�LQLWLDO FODXVHV DQG DOORZLQJ IRU 9� LQ WKDW FDVH�

5HFHQWO\� %XHULQJ DQG +DUWPDQQ ������ KDYH DUJXHG WKDW WKLV SULFH LV ZRUWK SD\LQJ EHFDXVH RQO\ LQ FODXVH�

LQLWLDO SRVLWLRQ FDQQRW UHFRQVWUXFW HYHQ ZKHQ WKH QRXQ SKUDVH WKDW FRQWDLQV LWV IRFXV UHFRQVWUXFWV�

��� 1XU HLQ %LOG YRQ VHLQHU )5$8 EHVLW]W MHGHU 0DQQ�

2QO\ D SLFWXUH RI KLV ZLIH RZQV HYHU\ PDQ

2Q WKH DFFRXQW , DP SURSRVLQJ WKH µDGYHUELDO¶ DSSHDUDQFH RI QXU LQ *HUPDQ LV WKH UHVXOW RI RYHUW 4�UDLVLQJ�

, VKRZ KRZ WKLV H[SODLQV WKH GDWXP LQ ��� ZKLOH DW WKH VDPH WLPH PDLQWDLQLQJ WKH 9� FRQVWUDLQW LQ LWV

WUDGLWLRQDO IRUP�

 



 

,36,����� 3HVFDUD� ,WDO\

-XO\ �� � $XJXVW �� ����
 

22 

0LQLPDOLVW 3DUVLQJ DQG 0XOWLSODQDU 6\QWD[

6DQGLZD\ )RQJ

,Q WKLV SDSHU� ZH GLVFXVV WKH SUREOHPV SRVHG IRU SDUVLQJ V\VWHPV LQ WKH 0LQLPDOLVW 3URJUDP �03� E\ WKH

DV\PPHWULF RSHUDWLRQ RI DGMXQFWLRQ�

&KRPVN\ ������ SURSRVHV D PXOWLSODQDU DFFRXQW LQ ZKLFK DUJXPHQWV DQG DGMXQFWV DUH VHSDUDWHG LQWR QRQ�

LQWHUDFWLQJ SODQHV RI VWUXFWXUH LQ QDUURZ V\QWD[� $GMXQFWLRQ RI DQ DGMXQFW % WR $ LV LPSOHPHQWHG E\ D SDLU�

0HUJH RSHUDWLRQ WKDW IRUPV WKH RUGHUHG SDLU �$�%!� NHHSLQJ $ DQG % RQ WKH DUJXPHQW DQG DGMXQFW SODQHV�

UHVSHFWLYHO\� 7KH WZR SODQHV� DQG $ DQG %� VXEVHTXHQWO\ FRPH WRJHWKHU GXULQJ 75$16)(5� WKH RSHUDWLRQ

WKDW KDQGV QDUURZ V\QWD[ GHULYDWLRQV RII WR WKH SKRQRORJLFDO DQG VHPDQWLF FRPSRQHQWV� 0RUH VSHFLILFDOO\�

WKLV LV FDUULHG RXW E\ 6,03/� D VXE�RSHUDWLRQ RI 75$16)(5� &KRPVN\ ������ DUJXHV RQ WKH EDVLV RI

UHFRQVWUXFWLRQ IDFWV DV LOOXVWUDWHG LQ ��� WKDW WKH VWULFW F\FOH LQ WKH 03 FDQ EH PDLQWDLQHG� DQG GHYLFHV WKDW

YLRODWH WKH VWULFW F\FOH VXFK DV /DWH ,QVHUWLRQ DUH XQQHFHVVDU\�

��� D� :KLFK SLFWXUH RI %LOO WKDW -RKQ OLNHG GLG KH EX\

E� :KRVH FODLP WKDW -RKQ LV QLFH GLG KH EHOLHYH

,Q ��D�� OLQNLQJ WKH SURQRXQ 
KH
 WR 
%LOO
 SURGXFHV D &RQGLWLRQ & HIIHFW� EXW OLQNLQJ WR 
-RKQ
 GRHV QRW�

$VVXPLQJ WKH FRS\ WKHRU\ RI PRYHPHQW DQG WKDW DGMXQFWLRQ DSSOLHV LQ WKH FDVH RI UHODWLYH FODXVH

FRQVWUXFWLRQV� ��D� KDV WKH VWUXFWXUH JLYHQ LQ ����

��� >ZKLFK >>SLFWXUH RI %LOO@>WKDW -RKQ OLNHG@@ GLG KH EX\ >ZKLFK �>SLFWXUH RI %LOO@�>WKDW -RKQ OLNHG@!@

6,03/ OLQHDUL]HV SDLU�0HUJHG FRPSRQHQWV IRU VSHOO RXW� )ROORZLQJ &DUQLH HW DO� �PV��� 6,03/ DSSOLHV WR WKH

KHDG RI WKH ZK�PRYHPHQW FKDLQ EXW QRW WR WKH FRS\ LQ URRW SRVLWLRQ� ZKLFK UHPDLQV XQSURQRXQFHG� 7KH

SURQRXQ 
KH
 UHVLGHV RQ WKH DUJXPHQW SODQH DQG WKXV FDQQRW ELQG 
-RKQ
 LQ WKH XQOLQHDUL]HG DQG

XQSURQRXQFHG FRS\� DQG KHQFH WKHUH LV QR FRQGLWLRQ & HIIHFW� +RZHYHU� 
KH
 PD\ ELQG 
%LOO
 LQ 
SLFWXUH RI %LOO


VLQFH WKLV FRPSRQHQW RI WKH SDLU�0HUJH UHVLGHV LQ WKH DUJXPHQW SODQH� DQG WKXV WKHUH LV D FRQGLWLRQ &

YLRODWLRQ� ,Q ��E�� XQOLNH WKH UHODWLYH FODXVH FDVH� WKHUH LV QR SDLU�0HUJH VLQFH 
WKDW -RKQ LV QLFH
 LV DQ

DUJXPHQW RI 
FODLP
� $V ERWK HOHPHQWV UHVLGH RQ WKH DUJXPHQW SODQH� WKHUH LV D FRQGLWLRQ & HIIHFW IRU 
-RKQ


DQG 
KH
�

:H GHVFULEH D SDUVHU EDVHG RQ )RQJ ������ WKDW LPSOHPHQWV WKH PXOWLSODQDU SDLU�0HUJH DFFRXQW� ,Q WKLV

IUDPHZRUN� SDUVLQJ SURFHHGV VWULFWO\ RQ D VWULFWO\ LQFUHPHQWDO� OHIW�WR�ULJKW EDVLV XVLQJ RSHUDWLRQV EDVHG RQ

HOHPHQWDU\ WUHHV� ,Q WKH PXOWLSODQDU YHUVLRQ� WKH SDUVHU FRPSRVHV HOHPHQWDU\ WUHHV� VKLIWLQJ IURP WKH

DUJXPHQW WR WKH QRQ�DUJXPHQW SODQH DQG EDFN DJDLQ DV QHFHVVDU\� $Q LQLWLDO VKLIW IURP WKH DUJXPHQW WR WKH

DGMXQFW SODQH ZLOO EH WULJJHUHG ZKHQ D QRQ�VHOHFWHG HOHPHQW LV HQFRXQWHUHG LQ WKH LQSXW� $ VKLIW EDFN WR WKH

DUJXPHQW SODQH RFFXUV ZKHQ HOHPHQWDU\ WUHH VHOHFWLRQ LV H[KDXVWHG�

:H FRQVLGHU WKH LPSOLFDWLRQV RI WKH PXOWLSODQDU DSSURDFK LQ WKH FDVH RI SUR�'URS KHDG�ILQDO ODQJXDJHV VXFK

DV -DSDQHVH DQG H[WHQG WKH LPSOHPHQWDWLRQ WR KDQGOH FDVHV ZKHUH WKH SDUVHU PXVW LQYHUW RU IOLS SODQHV� )RU

H[DPSOH� LQ D -DSDQHVH UHODWLYH FODXVH FRQVWUXFWLRQ� WKH QRPLQDO KHDG ZLOO IROORZ WKH PRGLI\LQJ FODXVH�

$VVXPLQJ QR ORRNDKHDG� D SDUVHU FDQQRW NQRZ WKDW WKH PRGLI\LQJ FODXVH LV QRW D VLPSOH[ FODXVH XQWLO DIWHU

WKH FODXVH KDV EHHQ SDUVHG DQG DQ XQH[SHFWHG QRPLQDO KHDG LV VXEVHTXHQWO\ HQFRXQWHUHG� ,Q WKLV FDVH� WKH

SDUVHU PXVW LQYHUW VWDWHV DQG IOLS WKH FODXVH WKDW ZDV LQLWLDOO\ SURFHVVHG LQ WKH DUJXPHQW SODQH WR WKH

DGMXQFW SODQH�

)LQDOO\� WKH PXOWLSODQDU DQDO\VLV DOVR KDV FRPSXWDWLRQDO DGYDQWDJHV� ,W ZLOO EH VKRZQ WKDW WKH SDLU�0HUJH

DFFRXQW LV VXSHULRU WR DQG LQYROYHV IHZHU FKRLFH SRLQWV WKDQ RQH EDVHG RQ /DWH ,QVHUWLRQ�
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&RPELQDWRU\ FDWHJRULDO WKHRU\ RI JUDPPDU

0DUN 6WHHGPDQ

      
7KH SDSHU SUHVHQWV D FRPELQDWRU\ FDWHJRULDO WKHRU\ RI JUDPPDU ZKLFK GLUHFWO\ DQG FRPSRVLWLRQDOO\ PDSV

WKH OHYHO RI SKRQRORJLFDO IRUP RQWR WKDW RI ORJLFDO IRUP XVLQJ D OH[LFDOL]HG JUDPPDU DQG D XQLYHUVDO

FRPELQDWRU\ FRPSXWDWLRQDO PHFKDQLVP� 3KHQRPHQD LQYROYLQJ ORQJ UDQJH V\QWDFWLF GHSHQGHQFLHV DQG

VHPDQWLF RSHUDWRU VFRSH DUH FDSWXUHG E\ GLUHFW FRPELQDWRU\ SURMHFWLRQ IURP WKH OH[LFRQ� ,Q WKH WHUPV RI WKH

0LQLPDOLVW SURJUDP� �PRYHPHQW� �ERWK RYHUW DQG FRYHUW� LV VXEVXPHG XQGHU �PHUJHU�� 7KLV V\VWHP ZLOO EH

LOOXVWUDWHG XVLQJ D FDVH VWXG\ RI WKH LQWHUDFWLRQ RI FRRUGLQDWH VWUXFWXUH� TXDQWLILHU VFRSH� DQG LQWRQDWLRQ

VWUXFWXUH�

,VRODELOLW\ DW WKH ,QWHUIDFHV DQG WKH 1RWLRQ RI %LQGLQJ 'RPDLQ

&DOL[WR $JXHUR�%DXWLVWD

 
7KH VWDQGDUG ELQGLQJ WKHRU\ SURSRVHG LQ &KRPVN\ ������ SUHGLFWV WKDW DQDSKRUV �UHIOH[LYH SURQRXQV� DQG

UHJXODU SURQRXQV VKRXOG KDYH D FRPSOLPHQWDU\ GLVWULEXWLRQ� $OWKRXJK UHJXODU SURQRXQV DQG UHIOH[LYHV DUH� LQ

IDFW� LQ FRPSOHPHQWDU\ GLVWULEXWLRQ LQ PDQ\ V\QWDFWLF HQYLURQPHQWV� H[DPSOHV OLNH WKRVH LQ ��� DQG ��� VKRZ

WKDW WKLV LV QRW DOZD\V WKH FDVH� 7KLV IDFW KDV OHG D QXPEHU RI UHVHDUFKHUV �H�J�� 5HXODQG DQG 5HLQKDUW

����� WR DEDQGRQ WKH VWDQGDUG ELQGLQJ WKHRU\ DQG WKH QRWLRQ RI F�FRPPDQG XQGHUO\LQJ LW�

��� D� 0D[ VDZ D JXQ QHDU KLPVHOI�KLP�

E� /XFLH FRXQWHG ILYH WRXULVWV LQ WKH URRP DSDUW IURP KHUVHOI�KHU�

��� D� /XFLH VDZ D SLFWXUH RI KHUVHOI�KHU�

E� 0D[ OLNHV MRNHV DERXW KLPVHOI�KLP�

,Q WKLV SDSHU , ZLOO DUJXH WKDW WKH VWDQGDUG ELQGLQJ WKHRU\ FDQ EH LPSURYHG LI ZH PRGLI\ RXU YLHZ RI ZKDW

FRXQW DV D ELQGLQJ GRPDLQ� ,Q SDUWLFXODU , ZLOO DUJXH WKDW IRU D GRPDLQ WR FRXQW DV D ELQGLQJ GRPDLQ� WKH

JLYHQ GRPDLQ PXVW EH DQ LQGHSHQGHQW XQLW DW WKH /) LQWHUIDFH� , ZLOO DOVR DUJXH WKDW WKHUH DUH WZR W\SHV RI

ELQGLQJ GRPDLQV� WKRVH WKDW DUH SURSRVLWLRQDO �H�J�� &3V� DQG 93V� DQG WKRVH WKDW DUH QRW� , ZLOO FDOO WKH ILUVW

W\SH WKH VWURQJ ELQGLQJ GRPDLQV DQG WKH VHFRQG W\SH WKH ZHDN ELQGLQJ GRPDLQV� , ZLOO VKRZ WKDW LI ZH

PRGLI\ WKH ELQGLQJ FRQGLWLRQV DV LQ WKUHH ZH ZLOO EH DEOH WR DFFRXQW IRU DOO WKH FDVHV WKDW WKH VWDQGDUG

WKHRU\ DFFRXQWV IRU DV ZHOO DV WKH SUREOHPDWLF FDVHV LQ ��������

��� %LQGLQJ &RQGLWLRQV

$� DQ DQDSKRU PXVW EH ERXQG LQ WKH PLQLPDO VWURQJ ELQGLQJ GRPDLQ LQ ZKLFK LW DSSHDUV DW

/)�

%� $ SURQRXQ PXVW EH IUHH LQ WKH PLQLPDO ELQGLQJ GRPDLQ LQ ZKLFK LW DSSHDUV DW /)�

, ZLOO DUJXH WKDW WKH GLIIHUHQFH EHWZHHQ DQDSKRUV DQG SURQRXQV LV WKDW ZKHUHDV WKH IRUPHU QHHGV WR EH

ERXQG LQ WKHLU PLQLPDO VWURQJ ELQGLQJ GRPDLQ� WKH ODWWHU RQO\ QHHGV WR EH ERXQG LQ WKH PLQLPDO GRPDLQ WKDW

TXDOLI\ DV D ELQGLQJ GRPDLQ EH WKDW VWURQJ RU ZHDN� 7KH DQDSKRU LQ VHQWHQFHV OLNH ���� IRU LQVWDQFH� LV ILQH

EHFDXVH LW LV ERXQG LQ WKH Y3 E\ WKH WUDFH RI WKH VXEMHFW� 7KH Y3 LV WKH ELQGLQJ GRPDLQ IRU WKH DQDSKRU�

EHLQJ WKH PLQLPDO VWURQJ GRPDLQ FRQWDLQLQJ WKH DQDSKRU� 2Q WKH RWKHU KDQG� WKH SURQRXQ LQ ��� LV 2.

EHFDXVH LW LV IUHH LQ WKH 33 QHDU KLPVHOI� ZKLFK ZLOO TXDOLI\ DV D ELQGLQJ GRPDLQ� EHLQJ DQ LQGHSHQGHQW XQLW

DW /)� ,Q DQ H[DPSOH OLNH �� EHORZ� WKH VLWXDWLRQ LV GLIIHUHQW�

��� -RKQ� KLW KLPVHOI��
KLP�

+HUH WKH RQO\ ELQGLQJ GRPDLQ FRQWDLQLQJ WKH DQDSKRU RU SURQRXQ LV WKH Y3� D VWURQJ ELQGLQJ GRPDLQ� 7KH

QHZ ELQGLQJ FRQGLWLRQV LQ ��� UHTXLUH WKH SURQRXQ WR EH IUHH DQG WKH DQDSKRU WR EH ERXQG LQ WKDW GRPDLQ�

6LQFH WKH SURQRXQ LV QRW IUHH JLYHQ WKH FRLQGH[DWLRQ LQ ��� D YLRODWLRQ RI FRQGLWLRQ % HQVXHV DV LQ WKH

VWDQGDUG WKHRU\� 7KH SUHVHQW WKHRU\ WKHUHIRUH FDQ DFFRXQW IRU WKH FDVHV LQ ZKLFK DQDSKRUV DQG SURQRXQV

DUH LQ FRPSOHPHQWDU\ GLVWULEXWLRQV DV LQ ��� DV ZHOO DV WKRVH FDVHV LQ ZKLFK FRPSOHPHQWDULW\ EUHDNV GRZQ

DV LQ ��������
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%RXQG $QDSKRUD� %LQGLQJ� ,QFUHPHQWDO ,QWHUSUHWDWLRQ DQG WKH 5ROH RI WKH ,�& ,QWHUIDFH

5pMHDQ &DQDF�0DUTXLV

     
 
7KLV SDSHU SURSRVHV WR H[SORUH WKH UROH RI WKH &�, LQWHUIDFH LQ DFFRXQWLQJ IRU D QXPEHU RI IXQGDPHQWDO

SURSHUWLHV RI %RXQG DQDSKRUD� LQ SDUWLFXODU :HDN DQG :HDNHVW &URVV HIIHFWV� $V WLPH SHUPLWV� WKH

GLVFXVVLRQ ZLOO LQFOXGH VRPH FRQVHTXHQFHV IRU %LQGLQJ GRPDLQV DQG 5HFRQVWUXFWLRQ HIIHFWV� 7KH DQDO\VLV

H[SORLWV UHFHQW GHYHORSPHQWV LQ WKH WKHRU\ RI SKDVHV �&KRPVN\ ����� ����� LQ WKH 0LQLPDOLVW IUDPHZRUN

�&KRPVN\ ����� ������ , SURSRVH WKDW FRUH SURSHUWLHV RI ERXQG SURQRXQ FRQILJXUDWLRQV� ELQGLQJ GRPDLQV

DQG UHFRQVWUXFWLRQ HIIHFWV PD\ EH WKH UHVXOW RI ,QFUHPHQWDO ,QWHUSUHWDWLRQ DW WKH ,�& LQWHUIDFH� 0RUH

SUHFLVHO\� DGDSWLQJ WKH 0LQLPDO $V\PPHWU\ +\SRWKHVLV DQG WKH )UDJPHQW ,QWHUSUHWDWLRQ RI 'L6FLXOOR �������

WKH &�, ,QWHUIDFH LV IRUFLQJ ,QFUHPHQWDO ,QWHUSUHWDWLRQV WKDW LQ WXUQ� KDYH D GLUHFW LPSDFW LQ GHILQLQJ FRUH

SURSHUWLHV RI %RXQG DQDSKRUD DQG %LQGLQJ 7KHRU\�

7KH LVVXH RI %RXQG $QDSKRUD LQ WKH JHQHUDWLYH JUDPPDU WUDGLWLRQ KDV EHHQ FORVHO\ OLQNHG WR WKH SKHQRPHQD

RI :HDN &URVV 2YHU >:&2� +LJJLQERWKDP
V ������� 5HLQKDUW
V ������� .RRSPDQ 	 6SRUWLFKH
V �������

6DILU������ ����� :LOOLDPV �����@ DQG :HDNHVW &URVV 2YHU >:HDNHVW&2� /DVQLN DQG 6WRZHOO �/	6 ������

3RVWDO ������� 6DILU ������@� :&2 ��D�E� DQG :HDNHVW&2 ��� �D�F� DUH VWUXFWXUDOO\ VLPLODU RSHUWRU�ERXQG

YDULDEOH SURQRXQ FRQILJXUDWLRQV� KRZHYHU RQO\ WKH ODWWHU DOORZV D ERXQG YDULDEOH UHDGLQJ� 7KH DFFRXQW LQ

WHUPV RI ³WUXH´ YV� ³SVHXGR´ RSHUDWRU RI /	6 LV QRW RQO\ ZHDN RQ D VHPDQWLF EDVLV� EXW LV HPSLULFDOO\ ZURQJ

DV VKRZQ LQ 3RVWDO ������ ���� 5X\V ������� &DQDF 0DUTXLV ������ SRLQWHG RXW IXUWKHU FRQWH[WV ZKHUH WKH

GLVWLQFWLRQ IDLOV� VXFK DV LQ UHVWULFWLYH UHODWLYH FODXVHV LQ )UHQFK� ��� FI� �E�� DQG D SX]]OLQJ FRQWUDVW LQYROYLQJ

ORQJ�GLVWDQFH VFUDPEOLQJ RI :K�RSHUDWRUV LQ VFUDPEOLQJ ODQJXDJHV VXFK DV -DSDQHVH ��� DQG +LQGL ���� $IWHU

UHYLHZLQJ WKH PDLQ GDWD� , GHYHORS P\ DQDO\VLV EDVHG WKH IROORZLQJ GHVFULSWLYH JHQHUDOL]DWLRQ� LQLWLDOO\

SURSRVHG LQ &DQDF�0DUTXLV �������

%RXQG $QDSKRUD /LFHQVLQJ �%$/�� ,I $ ELQGV % DW OHYHO /Q� WKHQ $ ELQGV % DW DOO /Q�� ZKHUH $ DQG %

FR�RFFXU�

'HYHORSHG LQ D SUH�0LQLPDOLVW PRGHO DQG DEVWUDFWLQJ DZD\ IURP $�PRYHPHQW� WKH JHQHUDOL]DWLRQ VWDWHV WKDW

QR QHZ ERXQG DQDSKRUD PD\ IURP $�EDU PRYHPHQW� :KLOH WKH ' YV� 6�VWUXFWXUH GLVWLQFWLRQ RQ ZKLFK %$/ LV

VWDWHG LV HOLPLQDWHG LQ WKH 0LQLPDOLVW DSSURDFK� , SURSRVH LW FDQ EH DGYDQWDJHRXVO\ �L�H� E\ QRZ LQFOXGLQJ $�

PRYHPHQW� UHLQWHUSUHWHG DV UHVXOWLQJ IURP DQ LQFUHPHQWDO DSSURDFK WR VHQWHQFH LQWHUSUHWDWLRQ DW WKH &�,

,QWHUIDFH� $FFRUGLQJ WR UHFHQW SURSRVDOV� GHULYDWLRQ RSHUDWHV LQ SKDVHV �&KRPVN\ ����� ����� RU PXOWLSOH

VSHOO RXWV �8ULDJHUDND ����� RU IUDJPHQWV �'L6FLXOOR ������ LH� LQ FKXQNV ZKLFK RQFH SURFHVVHG FUHDWH

RSDTXH JUDPPDWLFDO GRPDLQV� 2QFH D IUDJPHQW LV VSHOOHG RXW RU LQWHUSUHWHG� LW FDQQRW EH IXUWKHU DFFHVVHG

E\ WKH FRPSXWDWLRQDO V\VWHP� WKRXJK LW SUHVXPDEO\ FDQ DW WKH &�, LQWHUIDFH� :KLOH WKH SUHFLVH IDFWRUV

GHWHUPLQLQJ SKDVHV DQG IUDJPHQWV DUH XQGHU LQYHVWLJDWLRQ� WKH\ DUH UHODWHG WR F\FOLF GRPDLQV �VHQWHQFH��

$V\PPHWU\ GRPDLQV �'L6FLXOOR ����� DQG , PDLQWDLQ LQ WKLV SDSHU� IHDWXUH FKHFNLQJ GRPDLQV �$�FKDLQV DQG

$�EDU FKDLQV�� ZKLFK FDQ EH YLHZHG DV VXE�FDVHV RI $V\PPHWU\ GRPDLQV� 8QGHU WKLV YLHZ� QRW RQO\ $�EDU

ERXQG DQDSKRUD� EXW DOVR %LQGLQJ GRPDLQV DUH GHWHUPLQHG E\ LQFUHPHQWDO RU IUDJPHQWDO LQWHUSUHWDWLRQ DW

WKH &�, LQWHUIDFH� )RU LQVWDQFH� WKH GHWHUPLQDWLRQ RI ORFDO GRPDLQV IRU ELQGLQJ WKHRULHV �LH� $�ELQGLQJ�

EDVLFDOO\ FRUUHVSRQGV WR WKH GRPDLQ RI $�FKDLQV� $�FKDLQV FDQ LQ WXUQ EH UHGXFHG WR )UDJPHQW LQWHUSUHWDWLRQ

WKH 0LQLPDO $V\PPHWU\ �'L6FLXOOR ����� LI ZH DVVXPH WKDW FDVH IHDWXUH FKHFNLQJ DFWXDOO\ FORVHV D IUDJPHQW

IRU LQWHUSUHWDWLRQ �3KDVH ,PSHQHWUDELOLW\ &RQGLWLRQ� &KRPVN\ ������ LQ SDUWLFXODU '3V �$GJHU ����� DQG ,

PDLQWDLQ KHUH $JU3V� +HQFH WKH DEVHQFH RI :&2 HIIHFWV ZLWK VR FDOOHG $�PRYHPHQW LV UHGXFHG WR WKH IDFW

WKDW $�FKDLQV RQO\ FUHDWH D IUDJPHQW RQFH WKH KHDG RI WKH FKDLQ LV FKHFNHG IRU LWV FDVH IHDWXUH� LH� &UXFLDOO\

DIWHU PRYHPHQW� +RZHYHU� GHULYDWLRQV EHLQJ ERWWRP XS� DQ\ :&2 FRQILJXUDWLRQ FUHDWHG E\ $�EDU FKDLQV ZLOO

EH SRVW $�FKDLQ DQG ZLOO IRUFH WR PRGLI\ WKH LQLWLDO ERXQG�XQERXQG LQWHUSUHWDWLRQ EHWZHHQ DQDSKRULF

HOHPHQWV LQVLGH IUDJPHQWV �DVVXPLQJ FRS\ WKHRU\�� ZKLFK , LQWHUSUHW DV D :&2 HIIHFW� LH� ERXQG DQDSKRUD

FDQQRW EH UH�LQWHUSUHWHG ZLWKLQ HOHPHQWV RI D FORVHG IUDJPHQW� $V IRU :HDNHVW&2 FRQILJXUDWLRQV� , DUJXH

WKDW WKH VR�FDOOHG GLVWLQFWLRQ EHWZHHQ ³SVHXGR´ DQG ³WUXH´ RSHUDWRUV LV QRW LQWULQVLF� EXW FRQILJXUDWLRQDO�

³WUXH´ RSHUDWRU FRQILJXUDWLRQV DFWXDOO\ UHVXOW IURP $�EDU FKDLQV FUHDWHG E\ IHDWXUH FKHFNLQJ� 7KH GLVWLQFWLRQ

LV WKHUHIRUH SUHGLFWHG WR EH VXEMHFW WR ODQJXDJH YDULDWLRQ� 7KLV LV ERUQH RXW� :K�PRYHPHQW EXW QRW 1XOO

RSHUDWRUV RU 7RSLFDOL]DWLRQ� WULJJHU :&2 LQ ODQJXDJHV OLNH (QJOLVK� ,Q FRQWUDVW� :K�PRYHPHQW QRW WULJJHUHG
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E\ IHDWXUH FKHFNLQJ� H�J� VFUDPEOLQJ LQ -DSDQHVH� GRHV QRW VKRZ :&2� <HW DJDLQ LQ +LQGL� D :&2 HIIHFW

VXUIDFHV ZLWK VFUDPEOLQJ LQ WKH SUHVHQFH RI D :K�VFRSH PDUNHU LQGLFDWLYH RI IHDWXUH FKHFNLQJ� ,I WLPH
SHUPLWV� , ZLOO GLVFXVV KRZ DQWL�UHFRQVWUXFWLRQ HIIHFWV LQ ERWK $�FKDLQV DQG $�EDU FKDLQV FDQ DOVR EH WUDFHG

EDFN WR WKH LQFUHPHQWDO LQWHUSUHWDWLRQ RI IUDJPHQWV DW WKH &�, LQWHUIDFH�

�D� "
 :KRL GRHV KLVL VLVWHU FDOO WL D PRURQ� ���� E� "
 (YHU\ PDQL WKDW KLVL PRWKHU ORYHV WL

�� )UDQNL� , DP VXUH KLVL VLVWHU FDOOHG WL D PRURQ�

�D� )UDQNL ZDV HDV\ >2L IRU KLVL EURWKHU WR RXWVKLQH HL@ E�7KLV ERRNL ZDV WRR REVFHQH >2L WR KDYH LWVL DXWKRU

SXEOLFL]H HL@ F�� :KLFK PDQL GLG \RX ORRN DW HL >2L EHIRUH KLVL ZLIH KDG VSRNHQ WR HL@
�� 
 +DUU\L� , DP TXLWH VXUH >D SLFWXUH RI KLPL@ IHOO RQ HL

�� &KDTXH HQIDQWL TXH VHVL SDUHQWV RQW DLGp WL D UpXVVL� �6SRUWLFKH �����
��
 NLV�NR XVNLLL EDKLQ�QH VRFDD >NL UDDP�QH WL GHNKDD WKDD �0DKDMDQ ����� ZKR�'2� KLV VLVWHU�VXE�

WKRXJKW WKDW 5DP�68%� VHHQ EH�SDVW �:KRL� KLVL VLVWHU WKRXJKW WKDW 5DP KDG VHHQ WL�
�� 'DUHL�R >>VRLWXL�QR KDKDR\D@�JD >&3>+DQDNR�JD WL DLVLWHLUX@ WR @ RPRWWHUX@ QR �6DLWR� �����

ZKR�DFF WKH JX\�JHQ PRWKHU�QRP QRP ORYH &203 WKLQN �:KRL� KLVL PRWKHU WKLQNV WKDW +DQDNR ORYHV WL�

:K\ LQWHUSUHWLQJ ZHDN SURQRXQV LQ QDWXUDO ODQJXDJH LV QRW DPELJXRXV

6WDQFD 6RPHVIDOHDQ

7KLV SDSHU SURYLGHV HYLGHQFH WR WKH IDFW WKDW WKH LQWHUSUHWDWLRQ RI ZHDN SURQRXQV LQ QDWXUDO ODQJXDJH LV

QHYHU DPELJXRXV� JLYHQ WKH VSHFLILF DV\PPHWULFDO FRQILJXUDWLRQV WKHVH HOHPHQWV DUH SDUW RI� 0RUHRYHU� D

SDUVHU WKDW LV DEOH WR UHFRYHU DQG UHFRJQLVH WKHVH EDVLF UHODWLRQV� L�H� WKH $V\PPHWU\�EDVHG SDUVHU �'L
6FLXOOR� ����������� RQFH LQWHJUDWHG LQ D ZHE�VHDUFK WRRO� ZLOO EH DEOH WR DYRLG SRWHQWLDO DPELJXLW\ SUREOHPV

WKDW PD\ DULVH IURP WKH DXWRPDWHG LQWHUSUHWDWLRQ RI ZHDN SURQRPLQDOV� $V D FRQVHTXHQFH� WKH SUHFLVLRQ DQG
UHFDOO RI ZHE�RULHQWHG WRROV FDQ EH VLJQLILFDQWO\ LPSURYHG�

,W KDV EHHQ VKRZQ �.D\QH ����� &DUGLQDOHWWL DQG 6WDUNH ����� 6SRUWLFKH ����� WKDW ZHDN SURQRXQV �L�H�
FOLWLFV� SRVVHVV V\QWDFWLF DQG VHPDQWLF SURSHUWLHV WKDW GLIIHUHQWLDWH WKHP IURP VWURQJ SURQRXQV� VXFK DV WKH

REOLJDWLRQ RI KDYLQJ D SDUWLFXODU W\SH RI DQWHFHGHQW LQ WKH GLVFRXUVH� WKH LPSRVVLELOLW\ RI RFFXS\LQJ WKH

WKHWD�SRVLWLRQ �RU EDVH�SRVLWLRQ�� RU WKH LPSRVVLELOLW\ RI EHLQJ FRRUGLQDWHG� 7KHVH DUH HOHPHQWV WKDW UHTXLUH

HLWKHU D VSHFLILF LQWHUSUHWDWLRQ ZLWKLQ WKH GLVFRXUVH� EXW QRW WKH LPPHGLDWH FRQWH[W �LQ WKH FDVH RI SURQRXQV��

RU DQ LQWHUSUHWDWLRQ UHIHUULQJ WR DQ LPPHGLDWH DQWHFHGHQW �LQ WKH FDVH RI SRVVHVVLYHV RU DQDSKRUV��

,QWHUSUHWLQJ VXFK HOHPHQWV LQ DQ DXWRPDWHG ZHE�VHDUFK WRRO KDV SURYHQ WR EH RIWHQ SUREOHPDWLF� PDLQO\

EHFDXVH WKH\ JLYH ULVH WR DPELJXLW\� &RQVWUXFWLRQV VXFK DV ��� DQG ��� VKRZ WZR W\SLFDO H[DPSOHV RI

DPELJXLW\ FDXVHG E\ ZHDN SURQRPLQDO HOHPHQWV� WKH\ LQYROYH WKH (QJOLVK SRVVHVVLYH ©
Vª DQG WKH )UHQFK
REMHFW SURQRPLQDO FOLWLF� ZKLFK LV KRPRQ\PRXV ZLWK WKH GHILQLWH GHWHUPLQHU�

��� D� >P\ IULHQG
V FKLOG@ SLFWXUHV

E� WKH SLFWXUHV UHSUHVHQWLQJ P\ IULHQG
V FKLOG

F� >P\ IULHQG
V FKLOG@
V SLFWXUHV

G� WKH SLFWXUHV RI WKH FKLOG RI P\ IULHQG

��� DSSUHQGUH OHV ODQJXHV GX PRQGH HW OHV DQDO\VHU

:H VKRZ WKDW� JLYHQ FRQILJXUDWLRQDO GLIIHUHQFHV EHWZHHQ WKH HOHPHQWV LQYROYHG LQ WKHVH FRQVWUXFWLRQV� WKH\

FDQQRW EH VXEMHFW WR DPELJXLW\ � LQ D OLQJXLVWLF WKHRU\ ZKRVH SULPLWLYHV DUH WKH VWUXFWXUDO DQG VHPDQWLF

UHODWLRQV HVWDEOLVKHG EHWZHHQ SDLUV RI FRQVWLWXHQWV� VXFK DV WKH $V\PPHWU\ 7KHRU\ �'L 6FLXOOR� �����������

WKHUH LV DOZD\V DQ DV\PPHWULFDO UHODWLRQ RI GRPLQDQFH DQG RI DV\PPHWULF F�FRPPDQG EHWZHHQ WKH
DUJXPHQWDO FOLWLF DQG WKH SURMHFWLRQ KRVWLQJ WKH YHUE� DV ZHOO DV RQH EHWZHHQ WKH ' SURMHFWLRQ DQG WKH

SRVVHVVLYH FOLWLF� 7KXV� FOLWLFV DUH QR ORQJHU VXEMHFW WR HUURQHRXV LQWHUSUHWDWLRQ �L�H� DPELJXLW\�� RQFH WKH
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SDUVHU LQWHJUDWHV WKH DV\PPHWULFDO UHODWLRQV DQG WKH IHDWXUH SURSHUWLHV VSHFLILF WR WKHVH HOHPHQWV

$V\PPHWU\ RI )HDWXUH $VVLJQPHQW DQG LWV &RQVHTXHQFHV

2OJD =DYLWQRYLFK�%HDXODF

7KH LGHD GHIHQGHG LQ WKLV SDSHU LV WKDW RSWLPDO LQWHUSUHWDWLRQ RI D GHULYDWLRQ DW WKH LQWHUIDFHV LV FRQGLWLRQHG

E\ WKH UHTXLUHPHQW WKDW DOO UHODWLRQV RI OLQJXLVWLF REMHFWV PXVW EH LQ DV\PPHWULFDO FRQILJXUDWLRQ� DV SURSRVHG

LQ 'L 6FLXOOR ������ ����� ������ 7KH ZRUN RI WKLV K\SRWKHVLV LV VKRZQ LQ DSSOLFDWLRQ WR WKH FDVH RI PXOWLSOH

ZK�TXHVWLRQV� 1DPHO\� ZH VKRZ WKDW DV\PPHWULF FRQILJXUDWLRQ RI 4 DQG )RFXV IHDWXUHV LV FUXFLDO DW WKH

LQWHUIDFHV DQG� LQ IDFW� WKLV FRQILJXUDWLRQ GHWHUPLQHV WKH VHPDQWLFV RI D PXOWLSOH ZK�TXHVWLRQV� :H DUJXH

WKH DV\PPHWU\ RI WKHVH IHDWXUHV GHWHUPLQHV SUHVHQFH YV� DEVHQFH RI WKH 6XSHULRULW\ HIIHFWV� DV ZHOO DV DQ

DYDLODELOLW\ RI SDLU�OLVW YV� VLQJOH�SDLU UHDGLQJ LQ PXOWLSOH ZK�TXHVWLRQV� 7KLV K\SRWKHVLV LV PDLQO\ FRQVLGHUHG

LQ DSSOLFDWLRQ WR 5XVVLDQ GDWD� DOWKRXJK GDWD IURP RWKHU ODQJXDJHV LQ VXSSRUW RI WKH DUJXPHQW DUH GLVFXVVHG

LQ WKH SDSHU DV ZHOO�

,Q PXOWLSOH ZK�TXHVWLRQV 5XVVLDQ REOLJDWRU\ IURQWV DOO ZK�SKUDVHV� 7KH ODQJXDJH DOORZV DOWHUQDWLRQ LQ WKH

RUGHU RI ZK�SKUDVHV ERWK LQ PDWUL[ VHQWHQFHV �FI������ DV ZHOO DV LQ ORQJ�GLVWDQFH H[WUDFWLRQ FDVHV WKXV

GHPRQVWUDWLQJ ZKDW DSSHDUV WR EH IXOO LPPXQLW\ WR WKH 6XSHULRULW\ FRQVWUDLQWV LQ DQ\ FRQWH[W�

��� D� .WR NXGD NKRGLO"

ZKR ZKHUH ZHQW

³:KR ZHQW ZKHUH"´

E� .XGD NWR NKRGLO"

%DVHG RQ WKLV REVHUYDWLRQ %RãNRYLü ������ FRQFOXGHV WKDW LQ 5XVVLDQ WKH 4�IHDWXUH LV DOZD\V ZHDN KHQFH

FKHFNHG FRYHUWO\ YLD /) PRYHPHQW� DQG ZK�SKUDVHV PRYH WR FKHFN WKH )RFXV IHDWXUH IURP ZKLFK IROORZV

WKH LPPXQLW\ RI ZK�SKUDVHV WR WKH 6XSHULRULW\ &RQVWUDLQW�

:H DUJXH WKDW WKH DSSDUHQW ³ODFN´ RI 6XSHULRULW\ HIIHFWV LV D UHVXOW RI LQWHUDFWLRQ RI VHYHUDO IDFWRUV LQFOXGLQJ

VHPDQWLFV DQG GLVFRXUVH� ZKLFK LQ WXUQ LV D UHVXOW RI DV\PPHWULF IHDWXUH�FRQILJXUDWLRQ� $FFRUGLQJO\� SULPD

IDFLH YLRODWLRQ DQG LPPXQLW\ WR WKH 6XSHULRULW\ FRQGLWLRQ PD\ LQ IDFW EH WKH QHFHVVDU\ RSHUDWLRQ RI QDUURZ

V\QWD[ UHTXLUHG IRU DQ DSSURSULDWH LQWHUSUHWDWLRQ RI D GHULYDWLRQ DW WKH OHYHO RI VHPDQWLFV�

,QGHHG WKH FRQWH[WV ZLWKLQ ZKLFK ��D� DQG ��E� FDQ EH DVNHG GLIIHU� ��D� LV QHXWUDO� DQ LQTXLUHU UHTXHVWV

QHZ LQIRUPDWLRQ UHJDUGLQJ ZKR ZHQW ZKHUH� 9DULDQW ��E� LV DFFHSWDEOH LQ VLWXDWLRQV ZKHUH HLWKHU DQ

DGGLWLRQDO FODULILFDWLRQ LV UHTXLUHG� RU DV HFKR TXHVWLRQV� %RWK TXHVWLRQV UHTXLUH SDLU�OLVW LQWHUSUHWDWLRQ� ,Q

WHUPV RI IHDWXUH DVVLJQPHQW WKDW PHDQV WKDW LQ PXOWLSOH ZK�TXHVWLRQV WKH WZR ZK�SKUDVHV FDUU\ GLIIHUHQW

IHDWXUHV� 6SHFLILFDOO\� ZH DUJXH WKDW LQ ��� WKH ILUVW ZK�SKUDVH UDLVHV WR 6SHF� &3 WR FKHFN WKH >�4@ IHDWXUH�

ZKLOH WKH VHFRQG ZK�H[SUHVVLRQ PRYHV WR 6SHF� )RF3 WR FKHFN WKH >�)RF@ IHDWXUH� :KLFK RI ZK�SKUDVHV

JHWV WKH 4 IHDWXUH� KHQFH UDLVHV ILUVW� LV GHWHUPLQHG E\ WKH GLVFRXUVH IDFWRUV� L�H� ZKLFK VHPDQWLFV WKH

TXHVWLRQ LV LQWHQGHG WR FRQYH\�

<HW WKH DV\PPHWU\ RI 4 DQG )RFXV IHDWXUHV FDQ EH UHYHUVHG� ZKHQ WKH )RFXV IHDWXUH DSSHDUV KLJKHU WKDQ 4

IHDWXUH� WKH TXHVWLRQV JHWV WKH VHPDQWLFV RI D VLQJOH�SDLU DQVZHU DV WKH IROORZLQJ -DSDQHVH H[DPSOH

LOOXVWUDWHV �IURP +DJVWURP ������

��� D� GDUH�JD NLQRR QDQL�R NDWWD QR"

ZKR�1RP \HVWHUGD\ ZKDW�$FF ERXJKW 4

³:KR ERXJKW ZKDW \HVWHUGD\"´

E� QDQL�R NLQRR GDUH�JD NDWWD QR"

2QO\ VLQJOH�SDLU LQWHUSUHWDWLRQ LV DYDLODEOH IRU D VHQWHQFH LQ ��E� ZKHUH ZK�REMHFW PRYHG RYHU ZK�VXEMHFW�

:H DUJXH WKDW WKLV PRYHPHQW LV WULJJHUHG E\ D )RFXV IHDWXUH DQG WKH UHVXOWHG IHDWXUH DV\PPHWU\

GHWHUPLQHV WKH VLQJOH�OLVW LQWHUSUHWDWLRQ�

7KH EURDGHU LPSOLFDWLRQ RI WKH FODLP LV WKDW WKH UHTXLUHPHQW RI REWDLQLQJ DV\PPHWULFDO FRQILJXUDWLRQV

GHWHUPLQHV WKH RXWFRPH DW WKH 3) LQWHUIDFH� SODFLQJ WKH FRQVWLWXHQW ZLWK FHUWDLQ IHDWXUH VSHFLILFDWLRQ LQ

GLVWLQFW IXQFWLRQDO SURMHFWLRQV�

 

7\SH�VKLIWLQJ YHUEV DQG VHPDQWLF �GH�FRPSRVLWLRQ
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5REHUWR *� GH $OPHLGD

 
5HVHDUFK LQ OH[LFDO VHPDQWLFV KDV VXJJHVWHG WKDW YHUEV VXFK DV EHJLQ DQG HQMR\ VHPDQWLFDOO\ VHOHFW IRU D

FRPSOHPHQW WKDW GHQRWHV DQ DFWLYLW\ RU DQ HYHQW� ZKLFK DUH VSHFLILHG LQ WKH IRUP RI D SURJUHVVLYH RU DQ

LQILQLWLYDO �H�J�� 7KH VHFUHWDU\ EHJDQ W\SLQJ�WR W\SH WKH PHPR�� 3XVWHMRYVN\ ������ ����� DQG -DFNHQGRII

������� IRU LQVWDQFH� KDYH SURSRVHG WKDW WKH ODFN RI VSHFLILFDWLRQ RI WKH DFWLYLW\ RU HYHQW �DV LQ 7KH VHFUHWDU\

EHJDQ WKH PHPR� OHDGV WKH PDLQ YHUE WR ³FRHUFH´ WKH FRPSOHPHQW 13 WR FKDQJH LWV W\SH WR FRQIRUP WR WKH

VHPDQWLF UHVWULFWLRQV RI WKH YHUE� 7KLV SURFHVV LV WDNHQ WR UHO\ RQ VHPDQWLF SURSHUWLHV RI WKH QRXQ

FRPSOHPHQW� VXFK DV LWV ³WHOLF UROH´ �LWV ³SXUSRVH DQG IXQFWLRQ´�� ZKLFK VSHFLI\ WKH ³W\SLFDO´ SURSHUWLHV RI WKH

QRXQ UHIHUHQW WKDW DUH HQFRGHG VHPDQWLFDOO\� 7KXV� VLQFH PHPRV DUH W\SLFDOO\ ZULWWHQ�W\SHG �DQG UHDG� EXW

QRW RIWHQ HDWHQ� WKH LQWHUSUHWDWLRQ RI W\SH�VKLIWLQJ FRQVWUXFWLRQV LPSOLHV UHFRYHULQJ LQIRUPDWLRQ IURP WKH

OH[LFDO HQWU\ �VD\� PHPR� VXFK WKDW 7KH VHFUHWDU\ EHJDQ WKH PHPR LV VHPDQWLFDOO\ LQWHUSUHWHG DV 7KH

VHFUHWDU\ EHJDQ W\SLQJ�ZULWLQJ WKH PHPR�

5HFHQW H[SHULPHQWDO VWXGLHV �H�J�� 0F(OUHH� 7UD[OHU� 3LFNHULQJ� 6HHO\� 	 -DFNHQGRII� ����� 7UD[OHU�

0F(OUHH� 	 3LFNHULQJ� ����� KDYH SURYLGHG VXSSRUW IRU WKH FRHUFLRQ SURFHVV GXULQJ VHQWHQFH FRPSUHKHQVLRQ�

7KHVH VWXGLHV IRXQG LQFUHDVHG UHDGLQJ WLPHV LQ SRVW�YHUEDO SRVLWLRQV RI VHQWHQFHV FRQWDLQLQJ W\SH VKLIWLQJ

YHUEV �DV RSSRVHG WR DFWLYLW\ YHUEV VXFK DV UHDG�� VXJJHVWLQJ WKDW� IRU WKHVH FRQVWUXFWLRQV� WKH FRHUFLRQ

SURFHVV LV FRPSXWHG RQ�OLQH GXULQJ VHPDQWLF LQWHUSUHWDWLRQ� 7KHVH GDWD²DQG WKHLU WKHRUHWLFDO

XQGHUSLQQLQJV� DV HVSRXVHG E\ 3XVWHMRYVN\� ����� DQG -DFNHQGRII� ����²DUH WDNHQ DV HYLGHQFH IRU WZR

W\SHV RI WKHVHV WKDW KDYH SHUPHDWHG WKH VHPDQWLFV OLWHUDWXUH LQ WKH ODVW GHFDGHV� ��� WKDW OH[LFDO LWHPV DUH

VHPDQWLFDOO\ UHSUHVHQWHG DV IHDWXUH VHWV RU VHPDQWLF WHPSODWHV� DQG ��� WKDW VHPDQWLF UHSUHVHQWDWLRQ RI

VHQWHQFHV GRHV QRW IROORZ ZKDW -DFNHQGRII ������ FDOOHG ³VLPSOH´ �L�H�� )UHJHDQ� FRPSRVLWLRQDOLW\ SULQFLSOHV�

,Q WKLV SDSHU� , ZLOO GLVFXVV WKHVH WKHVHV DQG SUHVHQW GDWD WKDW FKDOOHQJH WKH UHVXOWV REWDLQHG E\

0F(OUHH HW DO� DQG 7UD[OHU HW DO� ,Q SDUWLFXODU� , ZLOO SUHVHQW GDWD IURP WZR VHQWHQFH UHDGLQJ H[SHULPHQWV �GH

$OPHLGD� LQ SUHVV� ZKLFK VKRZ WKDW W\SH�VKLIWLQJ HIIHFWV �WDNHQ WR EH ORQJHU UHDGLQJ WLPHV HQJHQGHUHG E\

WKH FRPSXWDWLRQ RI WKH FRHUFLRQ SURFHVV DW SRVW�YHUEDO VHQWHQFH SRVLWLRQV� DUH QRW REWDLQHG ZLWK VHQWHQFHV

LQ LVRODWLRQ QRU ZLWK VHQWHQFHV HPEHGGHG LQ FRQWH[WV WKDW VSHFLI\ WKH QDWXUH RI WKH DFWLYLW\ SHUIRUPHG RYHU

WKH FRPSOHPHQW 13�

, ZLOO FRQWUDVWV GLIIHUHQW SHUVSHFWLYHV RQ WKH QDWXUH RI WKH VHPDQWLF LQWHUSUHWDWLRQ RI FRQVWUXFWLRQV

RI WKH W\SH EHJLQ 13 RU HQMR\ 13� ,Q SDUWLFXODU� , ZLOO IRFXV RQ -DFNHQGRII¶V DQG 3XVWHMRYVN\¶V YLHZV� ,Q

HVVHQFH� -DFNHQGRII DVVXPHV WKDW WKDW WKH FRHUFLRQ SURFHVV KDV WZR PDLQ VWHSV� ILUVW ZLWK WKH FRPSXWDWLRQ

RI D SULQFLSOH VXFK DV ³,QWHUSUHW 13 DV >$FWLYLW\ )�13�@´� LQ ZKLFK ) LV D IXQFWLRQ H[SUHVVHG E\ WKH PDLQ YHUE

�WKH VKLIWLQJ RI 13 IURP DQ HQWLW\ LQWR DQ DFWLYLW\� 7KH VHFRQG VWHS LV WKH VHOHFWLRQ RI WKH WHOLF UROH �D OD

3XVWHMRYVN\ ������ ZKLFK JLYHV ULVH WR WKH VHPDQWLF ³FR�FRPSRVLWLRQ´ RI WKH VHQWHQFH²WKDW LV� DQ ³HQULFKHG´

�UDWKHU WKDQ ³VLPSOH´� IRUP RI FRPSRVLWLRQDOLW\� , ZLOO DUJXH WKDW WKHVH H[SUHVVLRQV� LQ WKH DEVHQFH RI D

JHUXQGLDO RU LQILQLWLYDO FRPSOHPHQW� WULJJHU WKH FRPSXWDWLRQ RI SUDJPDWLF �FRQFHSWXDO� LQIHUHQFHV� QRW LQWUD�

OH[LFDO VHPDQWLF LQIRUPDWLRQ� 3URFHVVLQJ VXFK XQGHUVSHFLILHG FRQVWUXFWLRQV LQ LVRODWLRQ LV VHHQ DV D SURFHVV

RI XQOHDVKLQJ WKH VHDUFK IRU FRQFHSWXDO ILOOHUV� ZKLFK VSHFLI\ WKH DFWLYLW\ WKDW WKH YHUE UHIHUV WR� &RQWH[WXDO

LQIRUPDWLRQ²IURP ERWK GLVFRXUVH UHSUHVHQWDWLRQ DV ZHOO DV� ORFDOO\� IURP WKH PHDQLQJ RI WKH VXEMHFW 13²

FRQVWUDLQ WKH FRPSXWDWLRQ RI WKRVH LQIHUHQFHV� $V )RGRU DQG /HSRUH ������ VXJJHVW� ZKDW LV XQGHUVSHFLILHG

DERXW FRQVWUXFWLRQV VXFK DV EHJLQ 13 RU HQMR\ 13 LV WKDW WKH\ YLRODWH *ULFHDQ�W\SH FRQYHUVDWLRQDO PD[LPV�

3DUVLQJ $UJXPHQWV DQG $GMXQFWV
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5RGROIR 'HOPRQWH

3DUVHUV WRGD\ DUH UHTXLUHG WR SURGXFH D VHPDQWLFDOO\ LQWHUSUHWDEOH RXWSXW IRU DQ\ WH[W� LQ RUGHU WR DFKLHYH

VXFK D JRDO� *UDPPDWLFDO 5HODWLRQV QHHG WR EH DVVLJQHG WR ZRUGV XVXDOO\ LQ VRPH NLQG RI KLHUDUFKLFDO

UHSUHVHQWDWLRQ� EHIRUH VRPH /RJLFDO )RUP FDQ EH EXLOW� :H DOVR DVVXPH WKDW LQ RUGHU IRU D SDUVHU WR DFKLHYH

SV\FKRORJLFDO UHDOLW\ LW VKRXOG VDWLVI\ WKUHH GLIIHUHQW W\SHV RI UHTXLUHPHQWV� SV\FKROLQJXLVWLF SODXVLELOLW\�

FRPSXWDWLRQDO HIILFLHQF\ LQ LPSOHPHQWDWLRQ� FRYHUDJH RI JUDPPDWLFDO SULQFLSOHV DQG FRQVWUDLQWV� 3ULQFLSOHV

XQGHUO\LQJ WKH SDUVHU DUFKLWHFWXUH VKRXOG QRW FRQIRUP H[FOXVLYHO\ WR RQH RU WKH RWKHU DUHD� GLVUHJDUGLQJ

LVVXHV ZKLFK PLJKW H[SODLQ WKH EHKDYLRXU RI WKH KXPDQ SURFHVVRU� ,Q DFFRUGDQFH ZLWK WKLV FULWHULRQ� ZH

DVVXPH WKDW WKH LPSOHPHQWDWLRQ VKRXOG FORVHO\ PLPLFN SKHQRPHQD VXFK DV *DUGHQ 3DWK HIIHFWV� RU DQ

LQFUHDVH LQ FRPSXWDWLRQDO WLPH LQ SUHVHQFH RI VHPDQWLFDOO\ YV V\QWDFWLFDOO\ ELDVHG DPELJXRXV VWUXFWXUHV� :H

DOVR DVVXPH WKDW D IDLOXUH VKRXOG HQVXH IURP VWURQJ *DUGHQ 3DWK HIIHFWV DQG WKDW WKLV VKRXOG EH MXVWLILHG DW

D SV\FKROLQJXLVWLF LQWHUSUHWDWLRQ OHYHO�6LQFH ZH EDVH PRVW RI RXU JUDPPDWLFDO SULQFLSOHV RQ /)* ZH DVVXPH

WKDW OH[LFDO LQIRUPDWLRQ LV WKH PRVW LPSRUWDQW NQRZOHGJH VRXUFH LQ WKH SURFHVVLQJ RI QDWXUDO ODQJXDJH�

+RZHYHU� ZH DOVR DVVXPH WKDW DOO VHPDQWLF LQIRUPDWLRQ VKRXOG EH PDGH WR EHDU RQ WKH SURFHVVLQJ DQG WKLV

LV RQO\ SDUWLDOO\ FRLQFLGHQW ZLWK OH[LFDO LQIRUPDWLRQ DV VWRUHG LQ OH[LFDO IRUPV� ,Q SDUWLFXODU� VXEFDWHJRUL]DWLRQ�

VHPDQWLF UROHV DQG DOO RWKHU VHPDQWLF FRPSDWLELOLW\ HYDOXDWLYH PHFKDQLVPV VKRXOG EH DFWLYH ZKLOH SDUVLQJ

HDFK ZRUG RI WKH LQSXW VWULQJ� ,Q DGGLWLRQ� WKH 'LVFRXUVH 0RGHO DQG ([WHUQDO .QRZOHGJH RI WKH :RUOG VKRXOG

EH WDSSHG ZKHQ QHHGHG WR GLVDPELJXDWH DPELJXRXV DQWHFHGHQWV�&RQVWLWXHQF\�EDVHG SDUVLQJ PRGHOV DUH

ODWHO\ VWDUWLQJ WR EH VXSSODQWHG E\ ZRUG�OHYHO SDUVLQJ PRGHOV LQ WKH YHLQ RI 'HSHQGHQF\�%DVHG SDUVLQJ DQG

0LQLPDOLVW�%DVHG 3DUVLQJ� +RZHYHU� D SDUVHU DOVR QHHGV WR HPERG\ VRPH SV\FKROLQJXLVWLFDOO\ YLDEOH DQG

FRPSXWDWLRQDOO\ HIILFLHQW PRGHO� ,Q WKDW SHUVSHFWLYH� ZH EHOLHYH WKDW D VRXQG SDUVLQJ VWUDWHJ\ VKRXOG RSW IRU

D SDUVHU WKDW VWULYHV IRU DQ HYHQ KLJKHUVHPDQWLFDOO\ FORVHU OHYHO� DUJXPHQWV DQG DGMXQFWV� ZKHUH WRS�GRZQ

RU SHUKDSV PL[HG�K\EULG VWUDWHJLHV DUH DFWLYDWHG E\ WKH XVH RI D VWURQJO\ ODQJXDJH�GHSHQGHQW ORRNDKHDG

PHFKDQLVP�:H ZRXOG OLNH WR VSHDN LQ IDYRXU RI VXFK DQ DSSURDFK LQ ZKLFK ORFDOLW\ LV VDFULILFHG IRU D PL[HG

RU K\EULG PRGHO� SDUWLDOO\ ERWWRP�XS� ZKLFK XVHV ERWK JUDPPDWLFDO IXQFWLRQ GULYHQ LQIRUPDWLRQ DQG OH[LFDO

LQIRUPDWLRQ IURP VXEFDWHJRUL]DWLRQ IUDPHV WR GLUHFW WKH FKRLFHV RI WKH DUJXPHQW YV DGMXQFW EXLOGLQJ SDUVLQJ

SURFHVV�,Q D ZRUG OHYHO SDUVHU� XQFHUWDLQW\ ZLOO KDYH WR EH RYHUFRPH DW FRQVWLWXHQF\ ERXQGDU\ DQG DW FODXVH

ERXQGDU\ LQ RUGHU WR FKRRVH EHWZHHQ DUJXPHQW DQG DGMXQFW� $ SDUVHU WKDW ORRNV IRU FRQVWLWXHQWV KDV WR

FRSH RQO\ ZLWK WKH FODXVH ERXQGDU\ XQFHUWDLQW\ OHYHO DQG WKHQ GHFLGH ZKLFK FRQVWLWXHQW FDQ EH LQWHUSUHWHG

DV DUJXPHQW RU HOVH EH OHIW IRU DGMXQFW LQWHUSUHWDWLRQ� +RZHYHU� IRU KRZ HDV\ WKLV FKRLFH PD\ VHHP� (QJOLVK

KDV D SHFXOLDULW\ ZKLFK GRHVQ
W DOORZ D SDUVHU ZULWHU WR EH WRR VHOI�FRQILGHQW� LW DOORZV FRPSOHVV FODXVHV WR

EH SURFHVVHG IUHHO\� ERWK DV FRPSOHPHQWV DQG DV DGMXQFWV� 7KLV RSWLRQ� ZKLFK LV UDWKHU FRPPRQ LQ UHDO

WH[WV� PD\ FDXVH WKH SDUVHU WR WUHDW D 13 DV WKH 2%-HFW RI D KLJKHU PDWUL[ FODXVH� UDWKHU WKDQ DV 68%-HFW RI

D ORZHU FRPSOHPHQW FODXVH WKXV FDXVLQJ JDUGHQ�SDWK SKHQRPHQD � DW SV\FKROLQJXLVWLF OHYHO � DQG MXVW D

IUHH]LQJ RI WKH SDUVHU DW D FRPSXWDWLRQDO OHYHO� 2I FRXUVH ZRUG�OHYHO SDUVHUV GRQ
W VXIIHU IURP WKLV SUREOHP�

WKH\ KRZHYHU VXIIHU IURP ORQJ�GLVWDQFH GHSHQGDQF\ SUREOHPV� VWUXFWXUDO GLVFRQWLQXLWLHV� DV ZHOO DV RWKHU

ODQJXDJH�VSHFLILF DVSHFWV�:H ZLOO SUHVHQW RXU PLOGO\ ERWWRP�XS SDUVHU IRU DUJXPHQWV DQG DGMXQFWV E\

GLVFXVVLQJ D QXPEHU RI ODQJXDJH�VSHFLILF LVVXHV� DV WKH RQH UDLVHG E\ FRPSOHVV FRPSOHPHQW FODXVHV� 7KLV

ZLOO EH GRQH E\ FRPSDULQJ RXU SDUVHU ZLWK D QXPEHU RI RQOLQH GHSHQGHQF\�EDVHG SDUVHUV�

4XHU\ SURFHVVLQJ DQG QDWXUDO ODQJXDJH SURFHVVLQJ � EULGJLQJ WKH DE\VV
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$QQD 0DULD 'L 6FLXOOR DQG 3KLOLSSH *DEULQL

1RZDGD\V� ,QWHUQHW EURZVHUV RIIHU OLPLWHG RSHUDWLRQV PRVWO\ EDVHG RQ ORJLFDO FRQQHFWRUV� EH WKH\ LPSOLFLW RU

H[SOLFLW� 0RVW RI WKHP DFFHSW DQ\ WH[W DQG JLYH WKH LPSUHVVLRQ WKDW WKH\ SURFHVV QDWXUDO ODQJXDJH WH[W� EXW

WKLV LV RQO\ DQ DSSHDUDQFH DV PRVW RI WKHP GURS VKRUW ZRUGV DV QRLVH DQG FRPH XS� DV D UHVXOW RI WKLV� ZLWK

IDU WRR PDQ\ LUUHOHYDQW UHVXOWV�

4XHU\ ODQJXDJHV KDYH EHHQ LQ H[LVWHQFH IRU D ORQJ WLPH� RULJLQDOO\ DQG XVXDOO\ IRU GDWDEDVH RSHUDWLRQV EXW

QRW OLPLWHG WR WKHP DQ\PRUH� 7KH\ RIIHU D VLPSOH DQG YHU\ ULJLG V\QWD[ WKDW LV FHUWDLQO\ HDV\ WR SDUVH� EXW

GLIILFXOW IRU QRQ SURJUDPPLQJ XVHUV WR JUDVS� 7KH\ DOO RIIHU D OLPLWHG SUHGHILQHG VHW RI RSHUDWLRQV�

([DPSOHV RI VXFK ODQJXDJHV VKRZ WKDW WKH OHDUQLQJ FXUYH LV VWHHS IRU DQ DYHUDJH XVHU ZKDWHYHU FODLP WKH\

PD\ PDNH�

3URJUDPPLQJ ODQJXDJHV DUH FHUWDLQO\ PXFK PRUH VRSKLVWLFDWHG WKDQ TXHU\ ODQJXDJHV� $OWKRXJK PRUH

FRPSOH[� WKH\ RIIHU D UHODWLYHO\ VLPSOH V\QWD[� 7KH GHJUHH RI VSHFLDOL]DWLRQ RI WKHVH QXPHURXV ODQJXDJHV

�VHYHUDO KXQGUHGV� PDNHV LW VR WKDW PRVW ,QWHUQHW XVHUV ZLOO QHYHU EH DEOH WR XVH WKHP LQ D VDWLVIDFWRU\

PDQQHU� 2I FRXUVH� WKDW VRSKLVWLFDWLRQ PDNHV LW SRVVLEOH WR GHILQH SUHFLVHO\ WKH SURFHVVLQJ DQG UHWULHYDO

GHVLUHG� 3DUVLQJ WKHVH ³PHFKDQLFDO´ ODQJXDJHV LV E\ QRZ D ZHOO XQGHUVWRRG SURFHVV� DPELJXLWLHV KDYH EHHQ

UHPRYHG IURP WKH ODQJXDJH GHILQLWLRQV HYHQ WKRXJK VRPH SURJUDPPLQJ ODQJXDJHV DUH QRW FRQWH[W IUHH� DQG

WKHUH H[LVW ZHOO NQRZQ WHFKQLTXHV PDNLQJ LW SRVVLEOH WR WUDQVODWH SURJUDPV LQWR PDFKLQH ODQJXDJH� WKH EXLOW

LQ ODQJXDJH RI WKH FRPSXWHUV�

1DWXUDO ODQJXDJH SURFHVVLQJ LV PXFK PRUH FRPSOH[ WKDQ SURJUDPPLQJ ODQJXDJH SURFHVVLQJ� :H NQRZ WKDW

LQ DOO ODQJXDJHV DPELJXLWLHV GR H[LVW� DOWKRXJK WKH DYHUDJH KXPDQ EUDLQ KDV QR SUREOHP UHVROYLQJ WKHVH�

6LQFH TXHU\ ODQJXDJHV DQG SURJUDPPLQJ ODQJXDJHV DUH EH\RQG WKH JUDVS RI WKH DYHUDJH XVHU� DQG QRW ZHOO

VXLWHG IRU JHQHUDO TXHULHV� QDWXUDO ODQJXDJHV DUH WKH RQO\ LQWHUIDFHV WKDW VKRXOG EH XVHG ZLWK ,QWHUQHW WRROV�

LI H[FHOOHQW UHVXOWV DUH WR EH REWDLQHG� ,Q RUGHU WR GR WKDW� ZH KDYH VWDUWHG WR GHVLJQ QHZ OLQJXLVWLF

WHFKQLTXHV DQG KHXULVWLFV�

7KHUH LV REYLRXVO\ D YHU\ ZLGH JDS EHWZHHQ ZKDW LV QRZ DYDLODEOH DQG ZKDW FRXOG EH GRQH WKURXJK QDWXUDO

ODQJXDJH SDUVLQJ� 7KH $V\PPHWU\ DSSURDFK WR SDUVLQJ RIIHUV D V\VWHPDWLF ZD\ RI SDUVLQJ QDWXUDO ODQJXDJH

TXHULHV DQG KDV DOUHDG\ JLYHQ SURPLVLQJ UHVXOWV� 7KLV SDSHU H[SORUHV WKH DGYDQFHV DOUHDG\ PDGH DQG EHLQJ

GHYHORSHG LQ WKH ILHOG RI LQIRUPDWLRQ UHWULHYDO XVLQJ WKDW DSSURDFK�
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$ZDUG SDSHUV�SUHVHQWDWLRQV IURP SDVW ,36, RUJDQL]HG FRQIHUHQFHV�

79 LV 'HDG ± /RQJ /LYH WKH :(% �66*55������

+DUROG .URWR� 1REHO /HDXUDWH� 8QLYHUVLW\ RI 6XVVH[� 8.

6FLHQFH� (QJLQHHULQJ DQG 7HFKQRORJ\ DUH DV YLWDO WR RXU LQWHOOHFWXDO DQG FXOWXUDO GHYHORSPHQW �SDUWLFXODUO\

RXU FKLOGUHQ¶V� DV WKH\ DUH WR RXU WUDLQLQJ WR JHW DORQJ LQ WKH 0RGHUQ :RUOG� 6RPH HIIRUWV WR UHGUHVV WKH

SUREOHPV LQYROYHG LQ WKH JHQHUDO 3XEOLF DZDUHQHVV DQG XQGHUVWDQGLQJ RI VFLHQFH DQG HQJLQHHULQJ �3$86(�

LVVXHV DUH EHLQJ LQLWLDWHG YLD WKH 9HJD 6FLHQFH 7UXVW �ZZZ�YHJD�RUJ�XN�� ZKLFK DLPV WR WDNH DGYDQWDJH RI

WKH UHYROXWLRQ LQ 79 DQG ,QWHUQHW FRPPXQLFDWLRQV WHFKQRORJ\ WR LPSURYH PDWWHUV� 7KH EHVW VFLHQWLVWV DQG

VFLHQFH FRPPXQLFDWRUV DUH EHLQJ UHFRUGHG DQG WKH SURJUDPPHV DUH EHLQJ EURDGFDVW RQ %%&�79 DQG WKH

,QWHUQHW� )XUWKHUPRUH 6FKRRO�8QLYHUVLW\ RXWUHDFK SURJUDPPHV DUH EHLQJ GHYHORSHG DQG 9HJD LV SLORWLQJ

ZD\V LQ ZKLFK PHPEHUV RI WKH 6FLHQFH� (QJLQHHULQJ DQG 7HFKQRORJ\ �6(7� FRPPXQLW\ FDQ� DV LQGLYLGXDOV

DQG JURXSV� PDNH LPSRUWDQW FRQWULEXWLRQV� ([FHUSWV IURP 6(7 SURJUDPPHV ZLOO EH SUHVHQWHG� 7KHVH HIIRUWV

SUHVHQW D SHUVSHFWLYH RQ 6(7 ZKLFK SODFHV WKH FXOWXUDO IDFWRUV LQ WKH IRUHJURXQG DQG IRFXVHV RQ WKH LQWULQVLF

FKDULVPD RI VFLHQFH ZKLFK LV KLGGHQ IURP PDQ\� ,W LV QRZ FUXLFDO WKDW WKH VRFLHW\ LQ JHQHUDO DQG WKH

VFLHQWLILF FRPPXQLW\ LQ SDUWLFXODU DFFHSW WKDW VHULRXV SUREOHPV DUH LQYROYHG LQ FRPPXQLFDWLQJ VFLHQFH DQG

WKH ,QWHUQHW LV VHW WR SOD\ D PDMRU UROH� %HIRUH WKH LQYHQWLRQ RI WKH SULQWLQJ SUHVV WKHUH ZDV RQO\ RQH ERRN

LQ WKH ZHVW ± WKH ELEOH ± DQG LW ZDV KDQG�ZULWWHQ E\ PRQNV� $IWHU WKH LQYHQWLRQ WKH SULQWLQJ SUHVV ERRN ±

ZULWLQJ DQG UHDGLQJ ZDV GHPRFUDWL]HG DQG WKLV ZDV WUXO\ WKH EHJLQQLQJ RI JHQHUDO HGXFDWLRQ� ,Q D VLPLODU

ZD\ WKH ELUWK RI WKH ,QWHUQHW KDV GHPRFUDWL]HG EURDGFDVWLQJ ± WKH EURDGFDVWLQJ FKDQQHOV QR ORQJHU FRQWURO

WKH GLVVHPLQDWLRQ RI UHFRUGHG PDWHULDO ± LQGLYLGXDOV DQG JURXSV RI LQGLYLGXDOV FDQ QRZ GR LW WKHPVHOYHV DQG

VR WKH ,QWHUQHW KDV HQDEOHG EURDGFDVWLQJ WR IXOILOO WKH SURPLVH LW KDV DOZD\V KDG ± WR EH D VXSHUE

HGXFDWLRQDO PHGLXP�
 
 
 
(OHFWURQLF %XVLQHVV DQG (GXFDWLRQ �66*55������

%RE 5LFKDUGVRQ� 1REHO /DXUHDWH� &RUQHOO 8QLYHUVLW\� 86$

7KHUH LV QR ORQJHU DQ\ TXHVWLRQ WKDW WKH ,QWHUQHW DQG HOHFWURQLF FRPPXQLFDWLRQ DUH WKH PDMRU QHZ WRROV IRU

FROODERUDWLYH DGYDQFHV LQ WKH FUHDWLRQ RI QHZ NQRZOHGJH DQG LQ IXWXUH OHDUQLQJ� 7KHUH DUH FRXQWOHVV

H[DPSOHV RI KLJKO\ VXFFHVVIXO SURIHVVLRQDO FRXUVHV WDXJKW RQ WKH ,QWHUQHW� 6LPLODUO\� LQWHUQDWLRQDO DQG

PXOWLGLVFLSOLQDU\ FROODERUDWLRQV LQ VFLHQWLILF UHVHDUFK EDVHG XSRQ OLWWOH FRQWDFW RWKHU WKDQ WKURXJK HOHFWURQLF

FRPPXQLFDWLRQ GRPLQDWH WKH VFLHQWLILF OLWHUDWXUH� 3HUKDSV WKH PRVW SURIRXQG H[DPSOHV RI GLVWDQFH

FROODERUDWLRQ LQ VFLHQFH DUH IRXQG LQ DVWURQRP\� 7KH +XEEOH WHOHVFRSH KDV SHUPLWWHG DVWURQRPHUV WR JDWKHU

EUHDWKWDNLQJ LPDJHV IURP WKH PRVW UHPRWH REVHUYDWRU\ LPDJLQDEOH ± RQH LQ RUELW DURXQG WKH HDUWK� $

VLJQLILFDQW FKDOOHQJH UHPDLQV� 7KH FKDOOHQJH LV WR GHYLVH D UHPRWH PRGH IRU QRQYHUEDO FRPPXQLFDWLRQ DERXW

GLIILFXOW FRQFHSWV� ,Q WKH VKDUHG FUHDWLRQ RI QHZ LGHDV DQG NQRZOHGJH� IDFLDO H[SUHVVLRQV DQG ERG\ JHVWXUHV

IUHTXHQWO\ SOD\ DQ LPSRUWDQW UROH LQ SHHU LQWHUDFWLRQV� $V WKH VSHHG DQG EDQGZLGWK RI HOHFWURQLF

FRPPXQLFDWLRQ LQFUHDVH� ZH KDYH WKH SURVSHFW WKDW WKH LPSRUWDQW HOHPHQWV RI KXPDQ FRQWDFW FDQ EH

LPLWDWHG� :LWKRXW WKH GHYHORSPHQW RI V\PSDWKHWLF SHHU RU PHQWRU UHODWLRQVKLSV� GLVWDQFH OHDUQLQJ ZLOO

UHPDLQ TXLWH VWHULOH�
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(�%XVLQHVV DQG (�&KDOOHQJHV �66*55������

-HURPH )ULHGPDQ� 1REHO /DXUHDWH� 0,7� 86$

7KH GHYHORSPHQW RI +RPR VDSLHQV KDV EHHQ D KLVWRU\ RI LQQRYDWLRQV� IURP WKH HDUOLHVW FUXGH WRROV WR WKH

PRGHUQ WHFKQRORJLFDO VRFLHW\ RI WRGD\� 7KH JURZWK RI VFLHQFH DQG WHFKQRORJ\ KDV EHHQ H[SRQHQWLDO GXULQJ

WKH ODVW FHQWXU\� DQG XQGHU WKH ULJKW FLUFXPVWDQFHV� WKLV UDSLG JURZWK FDQ EH H[SHFWHG WR FRQWLQXH� 7KH

PDMRU LQQRYDWLRQV RI WKH IXWXUH � WKRVH WKDW ZLOO VKDSH WKH VRFLHW\ RI WKH IXWXUH � ZLOO UHTXLUH D VWURQJ

IRXQGDWLRQ RI ERWK EDVLF DQG DSSOLHG UHVHDUFK� ,W LV LURQLF WKDW TXDQWXP PHFKDQLFV� RQH RI PRVW DEVWUXVH

FRQFHSWXDO IUDPHZRUNV LQ SK\VLFV � RQH WKDW ZDV GHYHORSHG WR H[SODLQ DWRPLF VSHFWUD DQG WKH VWUXFWXUH RI

WKH DWRP� OLHV DW WKH IRXQGDWLRQ RI VRPH RI RXU PRVW LPSRUWDQW WHFKQRORJLFDO GHYHORSPHQWV� EHFDXVH LW

SURYLGHG WKH XQGHUVWDQGLQJ RI VHPLFRQGXFWRUV WKDW ZDV HVVHQWLDO IRU WKH LQYHQWLRQ RI WKH WUDQVLVWRU�

4XDQWXP PHFKDQLFV WKXV FRQWULEXWHG GLUHFWO\ WR WKH GHYHORSPHQW RI WHFKQRORJLHV WKDW JDYH XV ZRUOG ZLGH

FRPPXQLFDWLRQ� FRPSXWHUV ZLWK WKHLU DSSOLFDWLRQV WR DOO SKDVHV RI PRGHUQ OLIH� ODVHUV ZLWK PDQ\ GLYHUVH

XVHV� FRQVXPHU HOHFWURQLFV� DWRPLF FORFNV� DQG VXSHUFRQGXFWRUV � MXVW WR PHQWLRQ D IHZ� 7KH LQWHUQHW DQG

WKH :RUOG :LGH :HE� ZKLFK DUH SURIRXQGO\ UHVKDSLQJ WKH ZD\ WKDW ZH FRPPXQLFDWH� OHDUQ� DQG HQJDJH LQ

FRPPHUFH� RZH WKHLU RULJLQV LQ D GHHS VHQVH WR WKH SK\VLFLVWV RI WKH SDVW ZKR ZRUNHG WR XQGHUVWDQG WKH

DWRP� ,Q PRGHUQ LQGXVWULDO QDWLRQV� TXDQWXP PHFKDQLFV SUREDEO\ OLHV DW WKH EDVLV RI D VL]DEOH IUDFWLRQ RI WKH

JURVV QDWLRQDO SURGXFW� 7KLV LV EXW RQH H[DPSOH� DQG WKHUH DUH PDQ\ RWKHUV LQ DOO DUHDV RI VFLHQFH WKDW

GHPRQVWUDWH WKLV SRLQW� ,W LV FOHDU WKDW LQQRYDWLRQ LV WKH NH\ WR WKH IXWXUH DQG WKH KXPDQ GULYH WR

XQGHUVWDQG QDWXUH LV WKH NH\ WR IXWXUH LQQRYDWLRQ� 6RFLHW\ PXVW GR DOO WKDW LW FDQ WR SUHVHUYH� QXUWXUH DQG

HQFRXUDJH FXULRVLW\ DQG WKH GULYH WR XQGHUVWDQG�

7KH 1H[W *HQHUDWLRQ RI ,3 ± )ORZ 5RXWLQJ �66*55������

/DZUHQFH *� 5REHUWV� )DWKHU RI WKH ,QWHUQHW� 86$

)RU WKH ODVW �� \HDUV ,3 URXWHUV KDYH QRW FKDQJHG� WKH\ VWLOO VXSSRUW RQO\ ³EHVW HIIRUW´ WUDIILF� +RZHYHU� WKH

EDQGZLGWK DYDLODEOH WR SHRSOH KDV EHHQ LQFUHDVLQJ UDSLGO\ ZLWK WKH DGYHQW RI EURDGEDQG DFFHVV� 7KH UHVXOW

LV WKDW PDQ\ QHZ VHUYLFHV DUH QRZ GHVLUHG WKDW UHTXLUH IDU EHWWHU 4R6 WKDQ ³EHVW HIIRUW´ ,3 FDQ VXSSRUW�

$OVR� ZLWK EURDGEDQG� WKH SUREOHP RI FRQWUROOLQJ WKH WRWDO XVDJH DQG FDUULHU H[SHQVH KDV EHFRPH LPSRUWDQW�

7KXV� LW KDV EHFRPH FULWLFDO WR LPSURYH ERWK WKH GHOD\ SHUIRUPDQFH DQG WKH FRQWURO RI EDQGZLGWK IRU ,3

VHUYLFH� PXFK DV ZDV DFFRPSOLVKHG LQ $70� $OVR� FDOO UHMHFWLRQ IRU KLJK EDQGZLGWK VWUHDPLQJ VHUYLFHV OLNH

YLGHR LV UHTXLUHG LQVWHDG RI UDQGRP GLVFDUGV LI TXDOLW\ LV WR EH PDLQWDLQHG� $OO WKHVH SUREOHPV FDQ EH VROYHG

ZLWK QR FKDQJH WR 7&3�,3 E\ URXWLQJ IORZV UDWKHU WKDQ SDFNHWV� 7KLV UHTXLUHV NHHSLQJ VRPH VWDWH

LQIRUPDWLRQ IRU WKH GXUDWLRQ RI WKH IORZ� EXW WKLV LQIRUPDWLRQ FDQ EH FDSWXUHG RQ WKH IO\ DV WKH ILUVW SDFNHW

JRHV E\� 7KLV SHUPLWV DQ ,3 IORZ URXWHU WR DFKLHYH DOO WKH FDSDELOLWLHV RI DQ $70 VZLWFK� EXW ZLWKRXW WKH FDOO

VHWXS GHOD\ DQG DW D ORZHU FRVW WKDQ D FRQYHQWLRQDO ,3 URXWHU�


