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5(680

(O PHX SURSzVLW HQ DTXHVW WUHEDOO GH UHFHUFD pV GHPRVWUDU TXH OHV WHFQRORJLHV
HPHUJHQWV� FRQFUHWDPHQW� OD LQWHOāOLJqQFLD DUWLILFLDO �,$�� SRGHQ VHU GH JUDQ
XWLOLWDW SHU GLDJQRVWLFDU GHWHUPLQDGHV PDODOWLHV TXH WHQHQ XQD JUDQ DIHFWDFLy D
QLYHOO�PXQGLDO�FRP�KR�pV�HO�FjQFHU�

(Q SULPHU OORF� V¶H[SOLFD HQ TXq FRQVLVWHL[ OD LQWHOāOLJqQFLD DUWLILFLDO� DPE XQ
PDUF WHzULF TXH FRQWHPSOD HOV VHXV RUtJHQV L HYROXFLy� HOV ULVFRV� HOV EHQHILFLV�
O¶LPSDFWH HQ OD YLGD KXPDQD� O¶qWLFD TXH SUHVHQWD SHU VLWXDU�QRV HQ OD OHJLVODFLy
YLJHQW DL[t FRP OHV WqFQLTXHV PpV KDELWXDOV G¶,$ DPE O¶DSOLFDELOLWDW G¶DTXHVWV
PqWRGHV�HQ�O¶jPELW�GH�OD�PHGLFLQD�

(Q VHJRQ OORF� V¶H[SRVD OD IXVLy GH OD LQWHOāOLJqQFLD DUWLILFLDO DPE OD PHGLFLQD
GHV G¶XQ PDUF WHzULF TXH PRVWUD HO SDSHU GH OD ,$ HQ GLIHUHQWV jUHHV PqGLTXHV
FRP KR VyQ OD PRQLWRULW]DFLy GH SDFLHQWV� HOV WUDFWDPHQWV SHUVRQDOLW]DWV DL[t
FRP�HOV�ULVFRV�GH�KDFNHLJ�L�SULYDFLWDW�TXH�SUHVHQWHQ�

/D SDUW SUjFWLFD GHO SURMHFWH FRQVLVWHL[ HQ HO GHVHQYROXSDPHQW G
XQ DOJRULWPH�
EDVDW HQ PDFKLQH OHDUQLQJ� FDSDo GH SURQRVWLFDU HO FjQFHU GH PDPD D SDUWLU GH
OHV GDGHV UHFROOLGHV L TXH� G¶DTXHVWD PDQHUD� O¶DOJRULWPH SXJXL GHWHFWDU VL
UHDOPHQW HO SDFLHQW Wp FjQFHU GH PDPD� /HV GDGHV DPE OHV TXDOV V¶KD EDVDW HO
SURJUDPD KDQ VLJXW H[WUHWHV GHO UHSRVLWRUL GH GDGHV GH PDFKLQH OHDUQLQJ GH OD
8&,� $PE DTXHVWD LQIRUPDFLy V¶KD SRJXW GLVVHQ\DU XQ DOJRULWPH TXH GHWHFWD
DPE XQ ��� GH ILDELOLWDW HO FjQFHU GH PDPD DOV SDFLHQWV� $ WUDYpV GHOV UHVXOWDWV
REWLQJXWV� V¶DUULED D OD FRQFOXVLy TXH XQ GLDJQzVWLF SUHFRo pV IRQDPHQWDO SHU D
OD�FXUDFLy�G¶XQ�FjQFHU�

&DO PHQFLRQDU WDPEp TXH G¶XQD PDQHUD LQHVSHUDGD SHUz PROW JUDWLILFDQW� KH
HVWDW LQYLWDGD D OD 8QLYHUVLWDW 5RYLUD L 9LUJLOL SHU WDO IHU XQ DOWUH DOJRULWPH TXH
KD FRQVLVWLW HQ SUHGLU VL HO WUDFWDPHQW G¶LPPXQRWHUjSLD SRW VHU HILFDo FRQWUD OHV
EHUUXJXHV HQ GHWHUPLQDWV SDFLHQWV� $TXHVW SHUz� QR KD DVVROLW WDQWV ERQV
UHVXOWDWV MD TXH V¶KD SURGXwW XQ FDV G¶,PEDODQFHG 'DWD� pV D GLU V¶KD REWLQJXW
XQD GHVSURSRUFLy HQ HOV UHVXOWDWV SUHVHQWDWV MD TXH KDQ DSDUHJXW PROWV SDFLHQWV
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TXH KDQ UHVSRVW FRUUHFWDPHQW DO WUDFWDPHQW G¶LPPXQRWHUjSLD� HQ FDQYL� QRPpV
XQV SRFV QR KR KDQ IHW� '¶DTXHVWD PDQHUD� HV SRW DILUPDU TXH HO SURJUDPD QR KD
HVWDW HQWUHQDW GH OD PDWHL[D PDQHUD SHU D XQD VLWXDFLy TXH SHU D O¶DOWUD L� HQ
FRQVHT�qQFLD��KD�SUHGLW�PLOORU�OD�VLWXDFLy�SHU�OD�TXDO�KD�HVWDW�PpV�HQWUHQDW�

7RW DL[z HQV ID DUULEDU D OD FRQFOXVLy TXH XQ VLVWHPD G¶,$ KD G¶HVWDU HQWUHQDW
SURSRUFLRQDOPHQW DOV UHVXOWDWV TXH KL SXJXLQ KDYHU SHU WDO G¶HPHWUH XQD GLDJQRVL
ILDEOH�L�SURPHWHGRUD�

,QWHOāOLJqQFLD�$UWLILFLDO
0HGLFLQD
&jQFHU�GH�PDPD
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0L SURSyVLWR HQ HVWH WUDEDMR GH LQYHVWLJDFLyQ HV GHPRVWUDU TXH ODV WHFQRORJtDV
HPHUJHQWHV� HQ FRQFUHWR� OD LQWHOLJHQFLD DUWLILFLDO �,$�� SXHGHQ VHU GH JUDQ
XWLOLGDG HQ HO GLDJQyVWLFR GH FLHUWDV HQIHUPHGDGHV GH JUDQ LPSDFWR PXQGLDO�
FRPR�HO�FiQFHU�

(Q SULPHU OXJDU� VH H[SOLFD HQ TXp FRQVLVWH OD LQWHOLJHQFLD DUWLILFLDO� FRQ XQ
PDUFR WHyULFR TXH DEDUFD VXV RUtJHQHV \ HYROXFLyQ� ORV ULHVJRV� ORV EHQHILFLRV� HO
LPSDFWR HQ OD YLGD KXPDQD� OD pWLFD TXH SUHVHQWD SDUD VLWXDUQRV HQ OD OHJLVODFLyQ
YLJHQWH� DVt FRPR ODV WpFQLFDV GH $, PiV FRPXQHV FRQ OD DSOLFDELOLGDG GH HVWRV
PpWRGRV�HQ�HO�FDPSR�GH�OD�PHGLFLQD�

(Q VHJXQGR OXJDU� VH H[SRQH OD IXVLyQ GH OD LQWHOLJHQFLD DUWLILFLDO FRQ OD
PHGLFLQD GHVGH XQ PDUFR WHyULFR PRVWUDQGR HO SDSHO GH OD ,$ HQ GLIHUHQWHV iUHDV
PpGLFDV FRPR OD PRQLWRUL]DFLyQ GH SDFLHQWHV� ORV WUDWDPLHQWRV SHUVRQDOL]DGRV \
ORV�ULHVJRV�GH�KDFNHR�\�SULYDFLGDG�TXH�SUHVHQWD�

/D SDUWH SUiFWLFD GHO SUR\HFWR HV HO GHVDUUROOR GH XQ DOJRULWPR� EDVDGR HQ HO
DSUHQGL]DMH DXWRPiWLFR� FDSD] GH SUHGHFLU HO FiQFHU GH PDPD D SDUWLU GH ORV
GDWRV UHFRJLGRV \ TXH� GH HVWD IRUPD� HO DOJRULWPR SXHGD GHWHFWDU VL HO SDFLHQWH
WLHQH UHDOPHQWH FiQFHU GH PDPD� /RV GDWRV HQ ORV TXH VH KD EDVDGR HO SURJUDPD
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KDQ VLGR H[WUDtGRV GHO UHSRVLWRULR GH GDWRV GH DSUHQGL]DMH DXWRPiWLFR GH OD 8&,�
&RQ HVWD LQIRUPDFLyQ VH KD GLVHxDGR XQ DOJRULWPR TXH GHWHFWD FRQ XQ ��� GH
ILDELOLGDG HO FiQFHU GH PDPD D ORV SDFLHQWHV� /RV UHVXOWDGRV REWHQLGRV SHUPLWHQ
FRQFOXLU�TXH�HO�GLDJQyVWLFR�SUHFR]�HV�IXQGDPHQWDO�SDUD�OD�FXUDFLyQ�GHO�FiQFHU�

7DPELpQ KD\ TXH PHQFLRQDU TXH GH IRUPD LQHVSHUDGD SHUR PX\ JUDWLILFDQWH� KH
VLGR LQYLWDGD D OD 8QLYHUVLGDG 5RYLUD \ 9LUJLOL SDUD UHDOL]DU RWUR DOJRULWPR TXH
FRQVLVWH HQ SUHGHFLU VL HO WUDWDPLHQWR GH LQPXQRWHUDSLD SXHGH VHU HIHFWLYR FRQWUD
ODV YHUUXJDV HQ GHWHUPLQDGRV SDFLHQWHV� 6LQ HPEDUJR� HVWH QR KD FRQVHJXLGR WDQ
EXHQRV UHVXOWDGRV GHELGR DO GHVHTXLOLEULR GH ORV GDWRV� HV GHFLU� ORV UHVXOWDGRV
VRQ GHVSURSRUFLRQDGRV \D TXH PXFKRV SDFLHQWHV KDQ UHVSRQGLGR FRUUHFWDPHQWH
DO WUDWDPLHQWR GH LQPXQRWHUDSLD� VLQ HPEDUJR� VyOR XQRV SRFRV QR OR KDQ KHFKR�
3RU OR WDQWR� VH SXHGH GHFLU TXH HO SURJUDPD QR KD VLGR HQWUHQDGR GH OD PLVPD
PDQHUD SDUD XQD VLWXDFLyQ TXH SDUD OD RWUD� \ SRU OR WDQWR KD SUHGLFKR PHMRU OD
VLWXDFLyQ�SDUD�OD�TXH�KD�VLGR�PiV�HQWUHQDGR�

7RGR HVWR QRV OOHYD D OD FRQFOXVLyQ GH TXH XQ VLVWHPD GH ,$ GHEH VHU HQWUHQDGR
SURSRUFLRQDOPHQWH D ORV UHVXOWDGRV TXH SXHGDQ H[LVWLU SDUD HPLWLU XQ
GLDJQyVWLFR�ILDEOH�\�SURPHWHGRU�

,QWHOLJHQFLD�$UWLILFLDO
0HGLFLQD
&iQFHU�GH�PDPD
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0\ SXUSRVH LQ WKLV UHVHDUFK ZRUN LV WR GHPRQVWUDWH WKDW HPHUJLQJ WHFKQRORJLHV�
VSHFLILFDOO\ DUWLILFLDO LQWHOOLJHQFH �$,�� FDQ EH RI JUHDW XVH LQ WKH GLDJQRVLV RI
FHUWDLQ�GLVHDVHV�RI�JUHDW�JOREDO�LPSDFW��VXFK�DV�FDQFHU�

)LUVWO\� LW H[SODLQV ZKDW DUWLILFLDO LQWHOOLJHQFH LV� ZLWK D WKHRUHWLFDO IUDPHZRUN
WKDW FRYHUV LWV RULJLQV DQG HYROXWLRQ� ULVNV� EHQHILWV� LPSDFW RQ KXPDQ OLIH� WKH
HWKLFV LW SUHVHQWV WR VLWXDWH XV LQ WKH FXUUHQW OHJLVODWLRQ� DV ZHOO DV WKH PRVW
FRPPRQ $, WHFKQLTXHV ZLWK WKH DSSOLFDELOLW\ RI WKHVH PHWKRGV LQ WKH ILHOG RI
PHGLFLQH�
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6HFRQGO\� WKH IXVLRQ RI DUWLILFLDO LQWHOOLJHQFH ZLWK PHGLFLQH LV H[SRVHG IURP D
WKHRUHWLFDO IUDPHZRUN VKRZLQJ WKH UROH RI $, LQ GLIIHUHQW PHGLFDO DUHDV VXFK DV
SDWLHQW PRQLWRULQJ� SHUVRQDOL]HG WUHDWPHQWV DQG WKH ULVNV RI KDFNLQJ DQG SULYDF\
LW�SUHVHQWV�

7KH SUDFWLFDO SDUW RI WKH SURMHFW LV WKH GHYHORSPHQW RI DQ DOJRULWKP� EDVHG RQ
PDFKLQH OHDUQLQJ� FDSDEOH RI SUHGLFWLQJ EUHDVW FDQFHU IURP WKH GDWD FROOHFWHG
DQG WKDW� LQ WKLV ZD\� WKH DOJRULWKP FDQ GHWHFW LI WKH SDWLHQW UHDOO\ KDV EUHDVW
FDQFHU� 7KH GDWD RQ ZKLFK WKH SURJUDP KDV EHHQ H[WUDFWHG IURP WKH 8&,
V
PDFKLQH OHDUQLQJ GDWD UHSRVLWRU\� :LWK WKLV LQIRUPDWLRQ� DQ DOJRULWKP KDV EHHQ
GHVLJQHG WKDW GHWHFWV EUHDVW FDQFHU LQ SDWLHQWV ZLWK ��� UHOLDELOLW\� 7KH UHVXOWV
REWDLQHG DOORZ XV WR FRQFOXGH WKDW HDUO\ GLDJQRVLV LV IXQGDPHQWDO IRU WKH FXUH RI
FDQFHU�

,W VKRXOG DOVR EH PHQWLRQHG WKDW XQH[SHFWHGO\ EXW YHU\ JUDWLI\LQJO\� , KDYH EHHQ
LQYLWHG WR WKH 5RYLUD \ 9LUJLOL 8QLYHUVLW\ WR SHUIRUP DQRWKHU DOJRULWKP WKDW
FRQVLVWV LQ SUHGLFWLQJ ZKHWKHU LPPXQRWKHUDS\ WUHDWPHQW FDQ EH HIIHFWLYH DJDLQVW
ZDUWV LQ FHUWDLQ SDWLHQWV� +RZHYHU� WKLV RQH KDV QRW DFKLHYHG VXFK JRRG UHVXOWV
GXH WR ,PEDODQFHG 'DWD� LQ RWKHU ZRUGV� WKH UHVXOWV DUH GLVSURSRUWLRQDWH VLQFH
PDQ\ SDWLHQWV KDYH UHVSRQGHG FRUUHFWO\ WR WKH LPPXQRWKHUDS\ WUHDWPHQW�
KRZHYHU� RQO\ D IHZ KDYH QRW� 7KXV� LW FDQ EH VDLG WKDW WKH SURJUDP KDV QRW EHHQ
WUDLQHG LQ WKH VDPH ZD\ IRU RQH VLWXDWLRQ DV IRU WKH RWKHU� DQG WKHUHIRUH KDV
EHWWHU�SUHGLFWHG�WKH�VLWXDWLRQ�IRU�ZKLFK�LW�KDV�EHHQ�WUDLQHG�PRUH�

$OO WKLV OHDGV XV WR WKH FRQFOXVLRQ WKDW DQ $, V\VWHP PXVW EH WUDLQHG
SURSRUWLRQDOO\ WR WKH UHVXOWV WKDW PD\ H[LVW LQ RUGHU WR SURYLGH D UHOLDEOH DQG
SURPLVLQJ�GLDJQRVLV�

$UWLILFLDO�,QWHOOLJHQFH
0HGLFLQH
%UHDVW�&DQFHU
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0LW GLHVHU )RUVFKXQJVDUEHLW P|FKWH LFK DXI]HLJHQ� GDVV QHXH 7HFKQRORJLHQ�
LQVEHVRQGHUH N�QVWOLFKH ,QWHOOLJHQ] �.,�� EHL GHU 'LDJQRVH EHVWLPPWHU ZHOWZHLW
YRUNRPPHQGHU�.UDQNKHLWHQ�ZLH�.UHEV�YRQ�JUR�HP�1XW]HQ�VHLQ�N|QQHQ�

=XHUVW ZLUG HUOlXWHUW� ZRUDXI N�QVWOLFKH ,QWHOOLJHQ] �.,� EHUXKW� 'DEHL ZHUGHQ
LKU 8UVSUXQJ� LKUH (QWZLFNOXQJ� GLH 5LVLNHQ� 9RUWHLOH XQG GHU (LQIOXVV DXI GDV
PHQVFKOLFKH /HEHQ WKHRUHWLVFK XPUDKPW� 'HV :HLWHUHQ ZLUG GLH (WKLN� GLH VLFK
DQ GLH EHVWHKHQGHQ 5HFKWVYRUVFKULIWHQ OHKQW� GLH �EOLFKHQ 7HFKQLNHQ GHU ., XQG
GLH�$QZHQGXQJ�GLHVHU�0HWKRGHQ�LP�PHGL]LQLVFKHQ�%HUHLFK�EHOHXFKWHW�

'DU�EHU KLQDXV ZLUG GLH 9HUVFKPHO]XQJ YRQ N�QVWOLFKHU ,QWHOOLJHQ] XQG
0HGL]LQ WKHRUHWLVFK DXIJHDUEHLWHW� ZREHL GLH 5ROOH GHU ., LQ GHQ YHUVFKLHGHQHQ
%HUHLFKHQ GHU 0HGL]LQ� ZLH EHLVSLHOVZHLVH LQ GHU 3DWLHQWHQ�EHUZDFKXQJ� GHQ
SHUVRQDOLVLHUWHQ %HKDQGOXQJHQ XQG GLH GXUFK VLH KHUYRUJHNRPPHQH Q 5LVLNHQ
YRQ�+DFNLQJ�XQG�GHU�3ULYDWVSKlUH�YHUDQVFKDXOLFKW�ZHUGHQ�

'HU SUDNWLVFKH 7HLO GHV 3URMHNWV EHVWHKW DXV GHU (QWZLFNOXQJ HLQHV DXI PDFKLQH
OHDUQLQJ EDVLHUWHQ $OJRULWKPXV� GHU LQ GHU /DJH LVW� %UXVWNUHEV DQKDQG YRQ
JHVDPPHOWHQ 'DWHQ YRUKHU]XVDJHQ� $XI GLHVH :HLVH NDQQ HU HUNHQQHQ� RE GLH
3DWLHQWLQ WDWVlFKOLFK %UXVWNUHEV KDW� 'LH 'DWHQ� DXI ZHOFKHQ GDV 3URJUDPP
EDVLHUW� VWDPPHQ DXV GHP 'DWHQVSHLFKHU I�U PDVFKLQHOOHV /HUQHQ GHU 8&,� 0LW
GLHVHP 'DWHQEHVWDQG NRQQWH HLQ $OJRULWKPXV HQWZLFNHOW ZHUGHQ� GHU PLW
���SUR]HQWLJHU 6LFKHUKHLW %UXVWNUHEV EHL 3DWLHQWLQQHQ HUNHQQW� 0LWKLOIH GHU
JHZRQQHQHQ (UJHEQLVVH NDQQ IHVWJHVWHOOW ZHUGHQ� GDVV HLQH IU�K]HLWLJH
'LDJQRVH�I�U�GLH�+HLOXQJ�YRQ�.UHEV�JUXQGOHJHQG�LVW�

=XGHP VROOWH DQJHI�KUW ZHUGHQ� GDVV LFK ]ZDU XQHUZDUWHW� MHGRFK
HUIUHXOLFKHUZHLVH DQ GLH 8QLYHUVLWlW 5RYLUD L 9LUJLOL HLQJHODGHQ ZXUGH� XP HLQHQ
DQGHUHQ $OJRULWKPXV ]X HQWZLFNHOQ� 'LHVHU VROOWH YRUDXVVDJHQ� RE HLQH
,PPXQWKHUDSLH JHJHQ :DU]HQ EHL EHVWLPPWHQ 3DWLHQWHQ ZLUNVDP VHLQ N|QQWH�
'D HV VLFK KLHUEHL XP HLQHQ )DOO YRQ ,PEDODQFHG 'DWD KDQGHOWH� KDW GLHVHU
DOOHUGLQJV QLFKW VR JXWH (UJHEQLVVH HU]LHOW� ,PEDODQFHG 'DWD EHGHXWHW� GDVV LQ
GHQ YRUJHOHJWHQ (UJHEQLVVHQ HLQ 0LVVYHUKlOWQLV YRUKHUUVFKW� LQ GLHVHP )DOO DXV
GHP *UXQG� GDVV YLHOH 3DWLHQWHQ DXI GLH ,PPXQWKHUDSLH NRUUHNW DQJHVSURFKHQ
KDEHQ� KLQJHJHQ QXU ZHQLJH QLFKW� 6R NDQQ EHVWlWLJW ZHUGHQ� GDVV GDV
3URJUDPP QLFKW DXI GLHVHOEH :HLVH DXI GLH QHXH 6LWXDWLRQ HLQJHVWHOOW ZXUGH ZLH
DXI GLH YRULJH XQG IROJOLFK GLH� DXI GLH HV EHVVHU HLQJHVWHOOW ZDU� DXFK EHVVHU
YRUKHUJHVDJW�KDW�
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$OO GLHVH $VSHNWH I�KUHQ ]X GHU 6FKOXVVIROJHUXQJ� GDVV HLQ .,�6\VWHP
SURSRUWLRQDO ]X VHLQHQ P|JOLFKHQ (UJHEQLVVHQ HLQJHVWHOOW ZHUGHQ PXVV� XP HLQH
]XYHUOlVVLJH�XQG�YLHOYHUVSUHFKHQGH�'LDJQRVH�]X�OLHIHUQ�

.�QVWOLFKH�,QWHOOLJHQ]
0HGL]LQ
%UXVWNUHEV
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�� ,QWURGXFFLy

(O PHX WUHEDOO GH UHFHUFD VH FHQWUD HQ OD PDQHUD HQ TXq OD LQWHOāOLJqQFLD DUWLILFLDO
UHYROXFLRQDUj�OD�PHGLFLQD�

/D PHYD LQYHVWLJDFLy VH FHQWUD HQ LQWURGXLU XQD WHFQRORJLD HILFDo DPE XQ PDUJH
PtQLP G
HUURU� FRP OD ,$� SHU PLOORUDU OD PHGLFLQD DFWXDO HYLWDQW GLDJQzVWLFV
HUURQLV�L�PDOHV�SUjFWLTXHV��RIHULQW�DL[t�HO�UHJDO�PpV�YDOXyV�DOV�PHWJHV��HO�WHPSV�

/
HOHFFLy GHO WHPD G
DTXHVW WUHEDOO HV EDVD HQ OD PHYD tGRO� (OOD .DY\D
.RSSDUDSX� XQD MRYH LQIRUPjWLFD TXH KD GHVHQYROXSDW SURJUDPDUL TXH XWLOLW]D
O
DSUHQHQWDWJH SURIXQG SHU GHWHUPLQDU OHV VLJQDWXUHV PROHFXODUV L JHQqWLTXHV GHO
WXPRU FHUHEUDO� 1R REVWDQW DL[z� HO VHX PqWRGH HV SRW DFRQVHJXLU HQ XQD IUDFFLy
GHO�WHPSV�L�HO�FRVW�GHOV�PqWRGHV�WUDGLFLRQDOV��,QFUHwEOH��RL"

$ PpV� pV OD IXQGDGRUD GH *LUOV &RPSXWLQJ /HDJXH� XQD RUJDQLW]DFLy VHQVH
jQLP GH OXFUH GHGLFDGD D IHU DFFHVVLEOH O
HGXFDFLy WHFQROzJLFD HPHUJHQW D WRWV
HOV�HVWXGLDQWV�

$L[t TXH� WDQ DYLDW FRP YDLJ DFDEDU GH OOHJLU WRW VREUH .DY\D .RSSDUDSX� YDLJ
SHQVDU TXH HUD XQ FODU H[HPSOH D VHJXLU� L DL[t pV FRP HO SRGHU GH OD
LQWHOāOLJqQFLD�DUWLILFLDO�YD�DUULEDU�D�OHV�PHYHV�PDQV�
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(O SRGHU GH OD ,$ LPSOLFD PROWHV jUHHV� PDOJUDW DL[z� KH GHFLGLW FHQWUDU�PH HQ HO
FDPS GH OD PHGLFLQD HQ DTXHVW SURMHFWH� $ WUDYpV G
DTXHVW WUHEDOO GH UHFHUFD�
SRGUDQ DSUHFLDU TXH OD ,$ SRW SURPRXUH OD QRVWUD VDOXW� SUHYHQLU PDODOWLHV�
GHWHFWDU�OHV�PpV�UjSLG��L�ILQV�L�WRW�VHU�XQ�UHJDO�GH�WHPSV�

(VWLF HPRFLRQDGD SHO IXWXU� SHO SRGHU GH OD ,$ L SHU WRWHV OHV GDGHV UHFRSLODGHV�
1R TXHGHQ GqFDGHV� DTXHVWD UHYROXFLy HVWj SRUWDQW DO PyQ D OD TXDUWD UHYROXFLy
LQGXVWULDO��(QWUHP�

�� 0HWRGRORJLD

3HU D GHVHQYROXSDU DTXHVW SURMHFWH� KD HVWDW QHFHVVjULD XQD PHWRGRORJLD� 3HU
DL[z� HQ SULPHU OORF� KDYLD GH GHVFREULU PpV VREUH HOV FRQFHSWHV HVVHQFLDOV FRP
HO WHUPH ,QWHOāOLJqQFLD $UWLILFLDO �,$�� OHV WqFQLTXHV TXH LPSOLTXHQ DPE VL
PDWHL[HV��HO�VLVWHPD�VDQLWDUL�RFFLGHQWDO��HQWUH�DOWUHV�

3HU IHU UHFHUFD OLWHUjULD� KH OOHJLW OOLEUHV� DUWLFOHV FLHQWtILFV GH UHYLVWHV LQGH[DGHV
G
LPSDFWH LQWHUQDFLRQDO L SjJLQHV ZHE GH GLYXOJDFLy FLHQWtILFD SHU DERUGDU HO
WHPD�DPE�OD�Pj[LPD�HYLGqQFLD�

3HU WDQW� KH LQWHQWDW IXVLRQDU HO WHUPH PHGLFLQD DPE OD ,$ SHU D SRGHU HQWHQGUH
OD LPSRUWjQFLD TXH OD ,$ VXJJHUHL[ HQ HO VLVWHPD VDQLWDUL VREUH HO VHX LPSDFWH HQ
HO FDPS GHO GLDJQzVWLF� HO VHJXLPHQW GHO SDFLHQW L ILQV L WRW HQ HO
GHVHQYROXSDPHQW�GH�PHGLFDPHQWV�SHUVRQDOLW]DWV�

3HU GXU D WHUPH OD PHYD SDUW SUjFWLFD� P
KH FHQWUDW HQ O
DSUHQHQWDWJH DXWRPjWLF�
XQD GH OHV WqFQLTXHV GH ,$ TXH H[SOLFDUp DPE PpV GHWDOO HQ DOJXQHV GLDSRVLWLYHV
PpV� &RQFUHWDPHQW� KH DSUqV PpV VREUH O
DOJRULVPH .11 TXH P
KD SHUPqV
DSOLFDU OD ,$ L GHVHQYROXSDU GRV DOJRULVPHV� XQ pV FDSDo GH SUHGLU VL HO SDFLHQW
UHVSRQGUj FRUUHFWDPHQW D OD ,PPXQRWHUjSLD R QR L HO VHJRQ pV XQ DOJRULVPH TXH
SRW�GHWHFWDU�L�GLDJQRVWLFDU�HO�FjQFHU�GH�PDPD�

�� (OV�SDUHV�GH�OD�,$
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(Q XQ GHOV VHXV WUHEDOOV GH UHFHUFD� $QGUHD .DSODQ L 0LFKDHO +DHQOHLQ�
GHILQHL[HQ HO WHUPH GH OD ,$ FRP XQ ³VLVWHPD DPE OD FDSDFLWDW G
LQWHUSUHWDU
FRUUHFWDPHQW OHV GDGHV H[WHUQHV� G
DSUHQGUH G
DTXHVWHV GDGHV� L G
XWLOLW]DU DTXHVWV
DSUHQHQWDWJHV SHU DFRQVHJXLU REMHFWLXV L WDVTXHV HVSHFtILTXHV PLWMDQoDQW XQD
DGDSWDFLy IOH[LEOH�´ &UHF TXH DTXHVWD pV XQD GHILQLFLy WDQ JUDQ GHO WHUPH ,$ TXH
GHILQHL[�H[DFWDPHQW�FRP�IXQFLRQD�

/
XQLYHUV GH OD LQWHOāOLJqQFLD DUWLILFLDO HVWj FDGD YHJDGD PpV SUHVHQW HQ OHV
QRVWUHV YLGHV� (O WHUPH LQWHOāOLJqQFLD DUWLILFLDO YD QpL[HU HQ HOV DQ\V FLQTXDQWD� L
DFWXDOPHQW V
HVWj GHVHQYROXSDQW L IHQW PpV JUDQ G
DFRUG DPE OD WHFQRORJLD GHO
VHJOH ;;,� QR REVWDQW DL[z� QR VHULD SRVVLEOH VHQVH HOV IRQDPHQWV GH OHV
VHJ�HQWV�IRUFHV�PRWULXV�

� $ODQ 7XULQJ� SUHFXUVRU GH OD LQWHOāOLJqQFLD DUWLILFLDO L FUHDGRU GH
O
RUGLQDGRU�

� -RKQ 0F&DUWK\� TXH YD FUHDU HO /,63� XQ OOHQJXDWJH GH SURJUDPDFLy TXH
HV YD XWLOLW]DU SHU UHVROGUH SUREOHPHV� L YD GHILQLU HO WHUPH ,$ FRP �OD
FLqQFLD�L�O
HQJLQ\HULD�GH�IHU�PjTXLQHV�LQWHOāOLJHQWV��

� 0DUYLQ 0LQVN\� PDWHPjWLF� ItVLF L ILVLzOHJ TXH YD FUHDU OD SULPHUD [DU[D
QHXURQDO�DUWLILFLDO�

� 1DW 5RFKHVWHU� TXH YD HVFULXUH XQ OOHQJXDWJH GH SURJUDPDFLy GH EDL[
QLYHOO�

� &ODXGH 6KDQQRQ� HQJLQ\HU HOqFWULF L PDWHPjWLF TXH YD PLOORUDU
O
DUTXLWHFWD�GH�OHV�PjTXLQHV�GH�FRPSXWDFLy�

�� 7qFQLTXHV�$,

0ROWHV WqFQLTXHV V¶LQFORXHQ DO FDPS GH OD ,$� PDOJUDW DL[z� KH GHFLGLW
FHQWUDU�PH HQ OHV WUHV PpV GHVWDFDGHV TXH LQFORXHQ O
DSUHQHQWDWJH DXWRPjWLF
�0DFKLQH /HDUQLQJ�� O
DSUHQHQWDWJH SURIXQG �'HHS /HDUQLQJ� L OHV [DU[HV
QHXURQDOV��1HXUDO�1HWZRUNV��

(Q HO PHX WUHEDOO GH UHFHUFD P
KH FHQWUDW HQ O¶DSUHQHQWDWJH DXWRPjWLF� XQ
PqWRGH TXH FRPHQoD DPE XQ REMHFWH GHO TXDO XQ pVVHU KXPj RPSOH OHV VHYHV
FDUDFWHUtVWLTXHV HQ HO VLVWHPD G
DSUHQHQWDWJH DXWRPjWLF� GH PDQHUD TXH OD
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SUz[LPD YHJDGD TXH HO VLVWHPD HV WURED DPE DTXHVW REMHFWH L HO UHFRQHL[� pV
JUjFLHV�D�OD�VHYD�EDVH�GH�GDGHV�

/
DSUHQHQWDWJH SURIXQG pV XQD PLFD GLIHUHQW� MD TXH pV XQ VXEFDPS
G
DSUHQHQWDWJH DXWRPjWLF L HO VHX VLVWHPD DXWzQRP DSUqQ GH OHV GDGHV HQ EUXW L
SRW DXJPHQWDU OD VHYD SUHFLVLy VL VH OL GRQHQ PpV GDGHV� (Q DOWUHV SDUDXOHV� FRP
PpV�HVWtPXOV�UHS��PLOORU�SUHGLFFLRQV�

)LQDOPHQW� OHV ;DU[HV 1HXURQDOV VyQ XQ PRGHO SHU WUREDU XQD VROXFLy D XQ
SUREOHPD TXH V
KD JHQHUDW� $L[z V
DFRQVHJXHL[ TXDQ HO SURJUDPD LQIRUPjWLF
DSUqQ GH OHV GDGHV� MD TXH pV FDSDo GH UHFRQqL[HU L FODVVLILFDU OD LQIRUPDFLy TXH
UHS SHU REWHQLU XQ UHVXOWDW� 0LOORUHQ OHV VHYHV FRQQH[LRQV� IHQW�OHV JXDQ\DU
SUHFLVLy�

�� /
LPSDFWH�GH�OD�,$�HQ�KXPDQV

0ROWD JHQW Wp SRU GH OD UHYROXFLy WHFQROzJLFD GH OD ,$� 9XOO IHU�OL VDEHU TXH OD ,$
QR V
KD FUHDW SHU D HOLPLQDU HOV OORFV GH WUHEDOO GH OHV SHUVRQHV� VLQy SHU D
UHVROGUH SUREOHPHV L FRRSHUDU DPE OHV SHUVRQHV SHU D DFRQVHJXLU WRWV HOV VHXV
REMHFWLXV�L�WHUPLQLV�GH�PDQHUD�PpV�UjSLGD�L�zSWLPD�

/D VRFLHWDW DFWXDO YLX HQ XQ PyQ HQ HO TXDO OHV SHUVRQHV QHFHVVLWHQ XQD PDQHUD
PpV UjSLGD L HILFDo SHU FRPSOHWDU HO VHX WUHEDOO L WUHEDOODU FRQVWDQWPHQW VHQVH
GHVFDQV L DFRQVHJXLU UHVXOWDWV VDWLVIDFWRULV� SHU DL[z� VHQV GXEWH� QHFHVVLWHP
LQWHOāOLJqQFLD�DUWLILFLDO�

1R REVWDQW DL[z� VL OD KXPDQLWDW HVWpV VDWLVIHWD DPE XQD IRUPD QDWXUDO GH YLXUH
VHQVH HO GHVLJ H[FHVVLX GH FRQTXHULU O
RUGUH GH OD QDWXUDOHVD� OODYRUV OD ,$ QR
VHULD�QHFHVVjULD��1R�REVWDQW�DL[z��QR�pV�DL[t�

/D KLVWzULD GH OD KXPDQLWDW KD GHPRVWUDW TXH HOV KXPDQV VHPSUH YROHP PpV L
PLOORU� (Q HO VHX GHVLJ GH IHU TXH HO VHX WUHEDOO L OD VHYD YLGD VLJXLQ PpV VLPSOHV�
PpV IjFLOV L PpV HILFDoRV� HVWDQ PRWLYDWV SHU FUHDU FRVHV TXH IDFLQ TXH DL[z
RFRUUH L� HQ FRQVHT�qQFLD� FUHHQ DYHQoRV DO OODUJ GHOV DQ\V� OD ,$ pV XQ GHOV
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DYHQoRV UHDOLW]DWV SHOV KXPDQV TXH Wp EHQHILFLV� SHUz WDPEp ULVFRV�
3HJXHP�ORV�KL�XQD�XOODGD�

�� %HQHILFLV�L�5LVFRV�GH�,$

(Q OD QRVWUD YLGD GLjULD� OD ,$ HV UHIOHFWHL[ HQ JUDQ PDQHUD HQ HO QRPEUH GH
VHUYHLV TXH WHQLP� LQFORVRV HOV DVVLVWHQWV HQ OtQLD FRP 6LUL� YHKLFOHV DXWzQRPV
FRP GURQHV� MRFV HQ OtQLD FRP &KHVV� SUHGLU UHWDUGV GH YRO� HWF� 6REUHWRW� HQ OD
VRFLHWDW��OD�,$�V
KD�WRUQDW�LQGLVSHQVDEOH�

+D PLOORUDW HO FRQWURO GH OD VDOXW GH OHV SHUVRQHV L ILQV L WRW OD ,$ KD HYLWDW TXH OD
KXPDQLWDW�YLVTXL�HQ�XQ�PyQ�HQ�HO�TXDO�KL�KDXULD�FDRV�GH�PROWHV�PDQHUHV�

0DOJUDW DL[z� $, SRUWD DPE VL SURV L FRQWUHV� 0ROWV G
DTXHVWV FRQWUHV HVWDQ
UHODFLRQDWV DPE OD GHVRFXSDFLy� MD TXH PROWV OORFV GH WUHEDOO VHUDQ VXEVWLWXwWV SHU
PDTXLQjULD L� SUREDEOHPHQW� HO WUHEDOO KXPj MD QR VHUj QHFHVVDUL SHU D DTXHVWHV
WDVTXHV� SHUz KL KDXUj XQV DOWUHV WDO FRP YD RFyUUHU DPE OD �D UHYROXFLy
LQGXVWULDO�

'H OD PDWHL[D PDQHUD� OHV WUREDGHV SHUVRQDOV HV YHXUDQ DIHFWDGHV SHU OHV
FRQQH[LRQV YLUWXDOV� $ FDXVD G
DTXHVW IHW� HOV QHQV TXH FUHL[HQ L HOV DGXOWV TXH MD
VyQ PDMRUV LQWHUDFFLRQHQ DPE OHV SHUVRQHV YLUWXDOPHQW� HQ FRQVHT�qQFLD�
SHUGHQ SURJUHVVLYDPHQW OD FDSDFLWDW G
LQWHUDFFLRQDU FDUD D FDUD L DSUHFLDU OD
FRPXQLFDFLy�QR�YHUEDO�

1R REVWDQW DL[z� WDPEp KL KD PROWV LPSDFWHV SRVLWLXV HQ HOV KXPDQV� 0ROWV
SURIHVVLRQDOV HVWDQ LPSOLFDWV HQ SURMHFWHV TXH VyQ IXQFLRQDOV JUjFLHV D
HQJLQ\HUV� FLHQWtILFV� LQYHVWLJDGRUV PqGLFV L ItVLFV� TXH SRGHQ GLVVHQ\DU XQD ,$
SHU PLOORUDU HO GLDJQzVWLF L HOV WUDFWDPHQWV PqGLFV� 7DPEp SRGHQ FUHDU URERWV
WHUDSqXWLFV VRFLDOV SHU D OHV SHUVRQHV PDMRUV SHU FRPEDWUH OD VROHGDW� $L[z pV HO
TXH�MR�GHQRPLQR�XQD�IXVLy�GHO�FRQHL[HPHQW�SHU�DO�EHQHVWDU�GHO�PyQ�

�� 'LDJQzVWLF�0qGLF�$,
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$YXL GLD� HVWHP HQYROWDWV SHU XQD JUDQ TXDQWLWDW G
LQIRUPDFLy TXH SRW JHQHUDU
HQRUPHV FRQMXQWV GH GDGHV L DSUHQGUH GLQV GHO SURFpV� 8Q PHWJH GH O
DQWLJD
*UqFLD DQRPHQDW +LSzFUDWHV YD GHFODUDU TXH �pV PpV LPSRUWDQW VDEHU TXLQ WLSXV
GH SHUVRQD Wp XQD PDODOWLD TXH VDEHU TXLQ WLSXV GH PDODOWLD Wp XQD SHUVRQD��
$PE HOV RUGLQDGRUV� DL[z HV SRW DFRQVHJXLU IjFLOPHQW� MD TXH IDQ SDWURQV SHU
GRQDU VRUWLGHV FRP QRVDOWUHV PHQJHP FDGD GLD SHU VREUHYLXUH� +DXUtHP
G
DSURILWDU�KR�

'HV GHO PHX SXQW GH YLVWD� FUHF TXH OD LQWHOāOLJqQFLD DUWLILFLDO KDXULD G
DSOLFDU�VH
JUDGXDOPHQW� 6L YHLHP TXH DMXGD OD PHGLFLQD D DFRQVHJXLU PLOORUV UHVXOWDWV�
DYDQFHP��6L�QR�KR�ID��HOLPLQHP�OD��SHUz�HVWLF�VHJXU�TXH�DL[z�QR�RFRUUHUj�

(O +XPDQ 'LDJQRVLV 3URMHFW pV XQD FRPXQLWDW PXQGLDO GH SURIHVVLRQDOV PqGLFV
GHGLFDWV D SRVDU IL D XQ DFFpV GHVLJXDO DO FRQHL[HPHQW PqGLF� (O VHX SURSzVLW pV
FRPSDUWLU FDVRV PqGLFV L UHEUH LQIRUPDFLy G
HOOV� DMXGDQW HOV PHWJHV D HODERUDU HO
GLDJQzVWLF�DGHTXDW�SHU�DOV�SDFLHQWV�

3HU DFRQVHJXLU DTXHVWD UHODFLy� pV QHFHVVDUL WHQLU XQD LQWHOāOLJqQFLD FROāOHFWLYD�
TXH�SURYp�GHOV�PHWJHV��L�O
DSUHQHQWDWJH�DXWRPjWLF�

/
REMHFWLX GH OD ,$ HQ HO GLDJQzVWLF PqGLF SUHWpQ VHU PpV SUHFtV L DVVHTXLEOH HQ
HO IXWXU� G
DTXHVWD PDQHUD� WRWV HOV SDwVRV GHO PyQ WLQGUDQ DFFpV DO FRQHL[HPHQW
PqGLF�L�QR�VROV�XQV�SRFV��6RQD�JHQLDO��RL"

�� 5HFRQVWUXLU�HOV�YDORUV�HQ�O
DVVLVWqQFLD�VDQLWjULD

9D VHU HO �� GH IHEUHU GH ����� PDL REOLGDUp HO GLD HQ TXq HO %2(� TXH VLJQLILFD
�%ROHWtQ 2ILFLDO GH O
(VWDGR�� YD SXEOLFDU HO QRX UHJODPHQW TXH LPSOLFDYD QRPpV
���PLQXWV�SHU�YLVLWD�GH�PHWJHV�

$TXHOO GLD QR YDLJ SRGHU HQWHQGUH SHU TXq OD PHGLFLQD HUD WUDFWDGD FRP XQD
HPSUHVD FRPHUFLDO� /HV SDUDXOHV FODX GH OHV TXDOV SDUODYHQ HUHQ OD SURGXFWLYLWDW�
O
HILFLqQFLD� HQWUH DOWUHV� (Q TXLQ PyQ HV SRGULD HVWDEOLU HO WHPSV QHFHVVDUL L
HVWjQGDUG HQ HO TXDO HV SRGULD GLDJQRVWLFDU VHQVH HVWDU HTXLYRFDW L IHU HO
QHFHVVDUL SHU D VDOYDU OD YLGD G
XQ SDFLHQW" /D UHVSRVWD pV FDS� $TXHVW IHW
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SURYRFD OD PDMRULD GH OHV SLWMRUV FRQVHT�qQFLHV SHU D OD PHGLFLQD� OD
GHVKXPDQLW]DFLy�

'HV G
DTXHVW UHJODPHQW� OD PHGLFLQD V
KD WUDVOODGDW HQFDUD PpV FDS D XQD HUD
G
HUURUV� UHVLGXV L PDOV UHVXOWDWV TXH MD H[LVWLHQ OODYRUV� SHUz TXH HQFDUD VyQ PpV
SUHVHQWV�DUD�

(O WHPSV pV XQ IDFWRU FODX SHU D HVWDEOLU UHODFLRQV DPE OHV SHUVRQHV L HQFDUD PpV
SHU D XQ PHWJH TXH WUDFWD D SHUVRQHV GHVFRQHJXGHV FDGD KRUD� (O SXQW SULQFLSDO
HQ DTXHVW FDV pV TXH VHQVH WHPSV QR pV SRVVLEOH XQ YLQFOH HQWUH HO GRFWRU L HO
SDFLHQW� 1R REVWDQW DL[z� WHQLP OD VRUW GH WHQLU OD LQWHOāOLJqQFLD DUWLILFLDO HQ OHV
QRVWUHV�YLGHV��MD�TXH�pV�HO�QRVWUH�GRQDQW�GH�WHPSV�

3HUTXq HQWHQJXLQ FRP SRGULD SDUWLFLSDU OD ,$ HQ HO VLVWHPD VDQLWDUL� YXOO
GRQDU�ORV�XQ�H[HPSOH�

,PDJLQLV TXH XQ SDFLHQW HQWUD D OD FRQVXOWD L V¶DVVHX GDYDQW HO GRFWRU� $O FRVWDW
GHO GRFWRU KL VHUj XQ DVVLVWHQW GH OD ,$� HO TXDO UHFRSLODUj L DQDOLW]DUj WRWHV OHV
GDGHV SURSRUFLRQDGHV SHO SDFLHQW� SHUz WDPEp WLQGUj HQ FRPSWH OD KLVWzULD
PqGLFD�GHO�SDFLHQW�SHU�IHU�XQ�ERQ�GLDJQzVWLF�

0HQWUHVWDQW� HO PHWJH HVFROWDUj DWHQWDPHQW L DPE FRQWDFWH YLVXDO HO SDFLHQW� 3HU
DL[z HOV PHWJHV VyQ HVVHQFLDOV� MD TXH IHU HO GLDJQzVWLF QR VROV LPSOLFD GDGHV�
VLQy WDPEp HOV VHQWLPHQWV GHO SDFLHQW L OHV SDUDXOHV TXH HVWDQ HQWUH OtQLHV� TXH
QRPpV�HV�SRGHQ�HVFROWDU�TXDQ�HOV�PHWJHV�VyQ�SUHVHQWV�

0HQWUH HO PHWJH L HO SDFLHQW HVWDQ FRQYHUVDQW L HVWDEOLQW FRQILDQoD HQWUH HOOV�
O
DVVLVWHQW PqGLF UHFRSLODUj GDGHV� '
DTXHVWD PDQHUD� MXQWDPHQW DPE HOV PHWJHV
UHDOLW]DUDQ�XQ�JUDQ�GLDJQzVWLF�

/D ILJXUD GHO PHWJH pV IRQDPHQWDO QR SHO VHX FRQHL[HPHQW� VLQy SHU OD VHYD
KXPDQLWDW� /¶HPSDWLD� OD SUHVqQFLD� O
REVHUYDFLy� O
DWHQFLy� OD FRPXQLFDFLy L
O
H[DPHQ ItVLF pV HO TXH FDUDFWHULW]D HO QRVWUH KXPDQLVPH� DTXHVW pV HO FDPt TXH
KHP�GH�VHJXLU�SHU�D�IHU�TXH�O
DWHQFLy�VDQLWjULD�WRUQL�D�VHU�KXPDQD�
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$TXHVWHV LQWHUDFFLRQV KXPDQHV QR VyQ IjFLOV GH TXDQWLILFDU� MD TXH WRWHV VyQ GH
QDWXUDOHVD HPRFLRQDO� 3HU DL[z XQ PHWJH pV HVVHQFLDO SHU D OD PHGLFLQD L QR SRW
VHU VXEVWLWXwW SHU PjTXLQHV� MD TXH HOV SDFLHQWV QHFHVVLWHQ KXPDQLVPH� L DTXHVW
KD�GH�YHQLU�GHOV�PHWJHV�

+HP GHPRVWUDW TXH OD ,$ HQV GRQD WHPSV SHU D VHU KXPDQV HQ HO QRVWUH WUHEDOO L
UHIRUoD�OHV�GHFLVLRQV�GHO�PHWJH��TXq�HVWHP�HVSHUDQW�SHU�D�DSOLFDU�OD"

�� /D�6LUL�PqGLFD

eV IjFLO IDQWDVLDU VREUH OD LGHD GH WHQLU XQD 6LUL PqGLFD SHU FXLGDU�QRV L PLOORUDU
OD QRVWUD VDOXW� 1R REVWDQW DL[z� OD FUHDFLy G¶DTXHVWD FRPSRUWD XQ UHSWH
PXOWLIjVLF�TXH�LQFORX�T�HVWLRQV�SROtWLTXHV�L�WHFQROzJLTXHV�

6L OD VLUL PqGLFD HV PLOORUD HQ HOV UHVXOWDWV L HV UHGXHL[ HQ HOV FRVWRV� XQ FLXWDGj
DPE XQ VDODUL HVWjQGDUG V¶KR SRGUj SHUPHWUH L OD SDJDUj� 1R REVWDQW DL[z� VL
SHUPHWHP TXH DTXHVWV GLVSRVLWLXV HV FRPSULQ� V¶DFFHQWXDUDQ HQFDUD PpV OHV
GHVLJXDOWDWV HQ O
DWHQFLy VDQLWjULD� 3HU QR HVPHQWDU TXH DOV SDwVRV QR
GHVHQYROXSDWV�DTXHVWD�WHFQRORJLD�QL�DUULEDULD�

3HU DL[z FUHF TXH DTXHVWD WHFQRORJLD QR KDXULD G
DQDU PpV HQOOj GHOV KRVSLWDOV� MD
TXH� G
DTXHVWD PDQHUD� V
HYLWDULHQ OHV GHVLJXDOWDWV PqGLTXHV HQWUH HOV SDwVRV L� HQ
FRQVHT�qQFLD� OD FUHDFLy GH PROWHV VLULV PqGLTXHV D O
KRVSLWDO HV YHXULD
DIDYRULGD��MD�TXH�GRQDULHQ�VXSRUW�D�OD�YHUDFLWDW�GH�OHV�GHFLVLRQV�G
XQ�PHWJH�

���0DUF�SUjFWLF

)LQV D DTXHVW SURMHFWH� KDYLD XWLOLW]DW ([FHO PROW SRTXHV YHJDGHV L DL[z
P
HVSDQWDYD XQD PLFD� 1R REVWDQW DL[z� FUHF TXH HV WUDFWD G
XQD DSOLFDFLy JUDQ L
PXOWLGLVFLSOLQjULD HQ OD TXDO HV SRGHQ GHVHQYROXSDU JUDQV FRVHV FRP XQ
DOJRULWPH�

(QFDUD TXH KH GHVHQYROXSDW GRV DOJRULWPHV HQ HO PHX WUHEDOO GH UHFHUFD� HQ
DTXHVW UHVXP KH GHFLGLW H[SOLFDU HO SULPHU MD TXH HO PqWRGH SHU DOV GRV
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DOJRULVPHV pV HO PDWHL[� $TXHVW YD VHU O
DOJRULVPH TXH YD SUHGLU HO FjQFHU GH
PDPD�

%p� HQ XQ DOJRULVPH .11 VHPSUH KL KD XQD UHIHUqQFLD GHV GH OD TXDO FRPHQFHP
D FDOFXODU� (Q DTXHVW FDV� WLQGUHP XQ SDFLHQW GH UHIHUqQFLD� (O TXH HQV LQWHUHVVD
D FRQWLQXDFLy pV FDOFXODU TXLQV VyQ HOV SDFLHQWV PpV SUz[LPV DO SDFLHQW GH
UHIHUqQFLD��3HU�D�DL[z��FDOFXOHP�OHV�GLVWjQFLHV�GHOV�SDFLHQWV�

4XDQ VDSLJXHP TXLQHV VyQ OHV PpV SURSHUHV� LGHQWLILTXHP HO VHX WLSXV GH WXPRU�
(Q HO FjQFHU KL KD GRV WXPRUV SRVVLEOHV� EHQLJQH L PDOLJQH� (O SULPHU VHUj HO
WLSXV � L HO PDOLJQH WLSXV �� G
DFRUG" 6L Wp PDMRULWjULDPHQW WXPRUV EHQLJQHV DO
VHX YROWDQW� HO SDFLHQW GH UHIHUqQFLD WDPEp V
LGHQWLILFDUj FRP D WXPRU EHQLJQH�
'
DTXHVWD PDQHUD� KH SUHGLW HO FjQFHU GH PDPD HQ XQ FRQMXQW GH GDGHV GH PpV
GH�VHW�FHQWV�SDFLHQWV��$TXHVW�DOJRULWPH�KD�GHPRVWUDW�XQD�SUHFLVLy�GHO�����

���&RQFOXVLRQV

3HU D DFDEDU� SXF DILUPDU TXH DPE DTXHVW WUHEDOO GH UHFHUFD KH GHPRVWUDW TXH OD
LQWHOāOLJqQFLD DUWLILFLDO pV XQD SURYD TXH OD FLqQFLD L OD WHFQRORJLD SRGHQ
IXVLRQDU�VH SHU D DFRQVHJXLU XQD FRVD PpV JUDQ� ,$ pV XQD SURYD TXH WHQLP WRW HO
TXH QHFHVVLWHP DTXt D OD 7HUUD SHU D FUHDU VROXFLRQV D OHV QRVWUHV SUHRFXSDFLRQV�
/D�QRVWUD�VXSHUYLYqQFLD�QRPpV�GHSqQ�GH�OD�GLUHFFLy�HQ�OD�TXDO�HQV�FHQWUHP�

)HU DTXHVWD IHLQD G
LQYHVWLJDFLy KD HVWDW XQ SODHU SHU D PL� MD TXH KH FRQHJXW
JHQW PHUDYHOORVD TXH VDS G
LQWHOāOLJqQFLD DUWLILFLDO L TXH P
KDQ REHUW HOV XOOV D
DTXHVW�PyQ�LQFUHwEOH�DO�TXDO�MD�QR�YXOO�WDQFDU�

*UjFLHV D 'pX L D OD PHYD LQVLVWqQFLD� KH UHDOLW]DW XQ PDUF SUjFWLF TXH FRUUHVSRQ
D OHV H[SHFWDWLYHV TXH WHQLD GHV GHO SULQFLSL� +H GHVHQYROXSDW GRV DOJRULWPHV
DPE XQD SUHFLVLy LQFUHwEOH L FUHF TXH KH FRQWULEXwW XQD PLTXHWD D OD VRFLHWDW L�
VLQFHUDPHQW��DTXHVW�VHQWLPHQW�pV�PROW�DJUDGDEOH�

(O SURQzVWLF GHO FjQFHU GH PDPD pV XQD JDUDQWLD TXH OD SHUVRQD HQ DTXHVWHV
FLUFXPVWjQFLHV�VXSHUDUj�DPE�q[LW�DTXHVWD�PDODOWLD�L�HV�IDUj�PpV�IRUWD�
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$O OODUJ G
DTXHVW WUHEDOO GH UHFHUFD� KH GHVFREHUW PROWHV FRVHV� 8QD G
HOOHV pV TXH
WRW HO TXH IDUp HQ HO IXWXU VHUj SHU DMXGDU D OD KXPDQLWDW� 9XOO GHL[DU HO PyQ
PLOORU GHO TXH HO YDLJ WUREDU DO QpL[HU� 3HU IHU DL[z� P
KH DGRQDW TXH OD PHGLFLQD
QHFHVVLWD�XQ�FDQYL�

(OV FDQYLV UHTXHUHL[HQ HVIRUo� MD TXH KHP G
DGDSWDU�QRV D HOOV� SHUz� MXQWV� HVWLF
VHJXU TXH SRGHP GHVIHU�QRV GH OD SRU L DSURILWDU O
HLQD PpV SRGHURVD TXH KD
H[LVWLW�HQ�OD�KXPDQLWDW��OD�LQWHOāOLJqQFLD�DUWLILFLDO�

/D PHGLFLQD QHFHVVLWD XQD WUDQVIRUPDFLy SHU D FRQYHUWLU HO VLVWHPD VDQLWDUL
G
DYXL HQ XQ VLVWHPD TXH OHV VHYHV SUHRFXSDFLRQV HVWDQ UHODFLRQDGHV QR DPE HO
WHPSV� VLQy DPE HO SDFLHQW� QR DPE HO WUDFWDPHQW TXH VHUj ER SHU D OD SREODFLy�
VLQy DPE HO WUDFWDPHQW TXH V
DGDSWL D OHV QHFHVVLWDWV GHO SDFLHQW� QR DPE FXUDU
XQD PDODOWLD� VLQy DPE VDQDU�OD� QR DPE HO KDFNHLJ� VLQy DPE OD SULYDFLWDW GHO
SDFLHQW� QR DPE OD GLVWUDFFLy� VLQy DPE O¶DWHQFLy L OD SUHVqQFLD� QR DPE OD
GLVWjQFLD� SHUz Vt DPE OD SUR[LPLWDW� L QR DPE OD FXUD GH OD PDODOWLD� VLQy DPE OD
SUHYHQFLy�G¶DTXHVWD�

9XOO XQLU�PH D DTXHVW HTXLS GH VDOYDGRUV� YXOO VHU XQD JUDQ GRFWRUD L YXOO IRUPDU
SDUW G
DTXHVW DPELFLyV GHVDILDPHQW VDQLWDUL SHUTXq YXOO HQIRFDU OD PHGLFLQD
DFWXDO FDS D XQD PHGLFLQD WHFQROyJLFD PpV KXPDQD TXH PDL DEDQV� JUjFLHV D OD
,QWHOāOLJqQFLD $UWLILFLDO TXH HQV GRQDUj HO WHPSV L OHV HLQHV QHFHVVjULHV SHU
DFRQVHJXLU�KR�

³$´
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����7KH�$,¶V�LPSDFW�RQ�KXPDQ
����%HQHILWV�DQG�ULVNV�RI�$,
����(WKLFDO�MXGJPHQW�RQ�(XURSH

������680�YDOXHV
������)$67�7UDFN�3ULQFLSOHV
������3%*�)UDPHZRUN

����$,�7HFKQLTXHV
������0DFKLQH�/HDUQLQJ
������'HHS�/HDUQLQJ
������D�7KH�EXLOGLQJ�EORFN�RI�WKH�'HHS�/HDUQLQJ��7KH�3HUFHSWURQ

������1HXUDO�1HWZRUNV
������D�%LRORJLFDO�1HXUDO�1HWZRUNV
������E�$UWLILFLDO�1HXUDO�1HWZRUNV

����$,�PHGLFDO�DSSOLFDWLRQV
������$,�LQ�9DFFLQHV�	�'UXJV
������0HGLFDO�$SSOLFDWLRQV�RI�7RPRUURZ

�� $,�	�0(',&,1(
����$,�	�0HGLFDO�'LDJQRVLV

����D�+RZ�GR�SK\VLFLDQV�GLDJQRVH"
����E�:KDW�LV�ZURQJ�ZLWK�WKH�GLDJQRVLV"
����F�:KDW�GRHV�$,�GR�IRU�GLDJQRVLV"

����$,�	�0RQLWRULQJ�3DWLHQWV
������:K\�LV�SDWLHQW�IROORZ�XS�QRW�D�VXFFHVV"
������7KH�SURPLVH�RI�$,

����$,�	�3HUVRQDOL]HG�+HDOWKFDUH
������*HQHULF�9V��3HUVRQDOL]HG�'UXJ�'HYHORSPHQW
������*HQHULF�'UXJ�'HYHORSPHQW
������3HUVRQDOL]HG�0HGLFLQH
������7KH�.H\�,QJUHGLHQW��$,

����$,�	�7KH�9LUWXDO�0HGLFDO�6LUL
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������7KH�6WRU\�2I�'DYLG�	�7KRPDV
������,VVXHV�:LWK�7KH�9LUWXDO�0HGLFDO�6LUL�2I�7KH�)XWXUH

����5HEXLOGLQJ�7KH�9DOXHV�RQ�+HDOWKFDUH
������7KH�*LIW�RI�$,��7LPH
������%HLQJ�3UHVHQW
������%HLQJ�DQ�2EVHUYHU
������5HVWRULQJ�3DWLHQW�'RFWRU�5HODWLRQVKLS

����$,�	�3ULYDF\�	�+DFNLQJ
������7KH�5LVN�RI�$,�	�'DWD�3ULYDF\�7R�6RFLHW\
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����0HWKRGRORJ\
����0DWHULDO
����0HWKRGRORJ\
����7KH�.11�%UHDVW�&DQFHU�$OJRULWKP�3URFHGXUH�WKURXJK�([FHO
����&KDOOHQJHV�,�)DFHG�LQ�WKH�'HYHORSPHQW�RI�WKH $OJRULWKP
����7KH�.11�,PPXQRWKHUDS\�$OJRULWKP�3URFHGXUH�WKURXJK�([FHO
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�����0\�ILUVW�WLPH�YLVLWLQJ�WKH�859�
�����0\�GDLO\�H[SHULHQFH�GRLQJ�WKLV�UHVHDUFK�SDSHU
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7KH WLWOH RI WKLV SDSHU LV �DUWLILFLDO LQWHOOLJHQFH� WKH �U�HYROXWLRQDU\ ZD\ WR
WUDQVIRUP PHGLFLQH�� 0\ UHVHDUFK LV FHQWHUHG RQ LQWURGXFLQJ DQ HIIHFWLYH
WHFKQRORJ\ ZLWK PLQLPDO PDUJLQ IRU HUURU� VXFK DV $,� WR LPSURYH FXUUHQW
PHGLFLQH E\ DYRLGLQJ PLVGLDJQRVLV DQG PDOSUDFWLFH� DQG WKXV RIIHULQJ WKH PRVW
YDOXDEOH�JLIW�WR�SK\VLFLDQV��WLPH�

7KH FKRLFH RI WKH WKHPH RI WKLV ZRUN LV EDVHG RQ P\ LGRO� 6KH LV .DY\D
.RSSDUDSX� D \RXQJ FRPSXWHU VFLHQWLVW ZKR KDV GHYHORSHG VRIWZDUH WKDW XVHV
GHHS OHDUQLQJ WR GHWHUPLQH EUDLQ WXPRU¶V PROHFXODU DQG JHQHWLF VLJQDWXUH�
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+RZHYHU� KHU PHWKRG FDQ EH DFFRPSOLVKHG LQ D IUDFWLRQ RI WKH WLPH DQG FRVW RI
WUDGLWLRQDO�PHWKRGV��,QFUHGLEOH��LVQ¶W�LW"
6R� DV VRRQ DV , ILQLVKHG UHDGLQJ DOO DERXW .DY\D .RSSDUDSX� , WKRXJKW VKH ZDV
D FOHDU H[DPSOH WR IROORZ� DQG WKDW
V KRZ WKH SRZHU RI DUWLILFLDO LQWHOOLJHQFH
FDPH�LQWR�P\�KDQGV�

7KH SRZHU RI DUWLILFLDO LQWHOOLJHQFH LQYROYHV PDQ\ DUHDV� QRWZLWKVWDQGLQJ� ,
KDYH GHFLGHG WR IRFXV RQ WKH ILHOG RI PHGLFLQH LQ WKLV SURMHFW� 7KURXJK WKLV
UHVHDUFK ZRUN� \RX ZLOO EH DEOH WR DSSUHFLDWH WKDW $, FDQ SURPRWH RXU KHDOWK�
SUHYHQW GLVHDVHV� GHWHFW WKHP IDVWHU� DQG HYHQ EH D WLPH�JLYHU� 7KDW¶V ZK\
WKURXJK H[DPSOHV , ZLOO VKRZ \RX� WKH UHDGHU� WKH GLIIHUHQW W\SHV LQ ZKLFK $,
FDQ�PDNH�OLYHV�HDVLHU�DQG�VDIHU�

, DP H[FLWHG DERXW WKH IXWXUH� DERXW WKH SRZHU RI $, DQG DOO WKH GDWD FROOHFWHG�
7KHUH DUH QR GHFDGHV OHIW� WKLV UHYROXWLRQ LV XVKHULQJ WKH ZRUOG LQWR WKH �WK
LQGXVWULDO�UHYROXWLRQ��/HW¶V�JHW�LQ�

�����*2$/6�	�+<327+(6,

7KH�REMHFWLYHV�,�KDYH�VHW�IRU�WKLV�UHVHDUFK�ZRUN�DUH�WKH�IROORZLQJ�

Ɣ 7R OHDUQ� WR NQRZ� DQG WR GHHSHQ LQ WKH ZRUOG RI DUWLILFLDO LQWHOOLJHQFH�
FRQFUHWHO\�LQ�WKH�DUHD�RI�PHGLFLQH�

Ɣ 7R OHW WKH UHDGHU NQRZ LQ�GHSWK DQG IURP DQ REMHFWLYH SHUVSHFWLYH WKH
DGYDQFHV�WKDW�DUWLILFLDO�LQWHOOLJHQFH�ZLOO�EULQJ�WR�RXU�PHGLFDO�V\VWHP�

Ɣ 7R GHWHUPLQH KRZ DUWLILFLDO LQWHOOLJHQFH FRXOG DOORZ LPSURYLQJ WKH TXDOLW\
RI�OLIH�RI�WKH�SDWLHQWV�
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Ɣ 7R VKRZ WKH W\SH RI PHGLFLQH SUDFWLFHG WRGD\ DV ZHOO DV WR HQYLVLRQ WKH
LGHDO�PHGLFDO�V\VWHP�RI�WRPRUURZ��ZKLFK�ZRXOG�EULQJ�ZLWK�LW�$,�

Ɣ 7R OHDUQ DERXW WKH KLVWRU\ DQG FXUUHQW DIIDLUV LQ WKH ZRUOG RI DUWLILFLDO
LQWHOOLJHQFH DQG PHGLFLQH� KRZ WKH\ ZRUN LQ ERWK ILHOGV DQG ZKDW LV
H[SHFWHG�LQ�WKH�IXWXUH�RI�WKHVH�VFLHQWLILF�DQG�WHFKQRORJLFDO�EUDQFKHV�

Ɣ 7R FDUU\ RXW D SUDFWLFDO IUDPHZRUN LQ ZKLFK WR EH DEOH WR DSSO\ $, WR
PHGLFLQH ZLWK WKH ELEOLRJUDSKLF VHDUFK WKDW ZLOO DOORZ PH WR FUHDWH DQ
DOJRULWKP�WKDW�GHWHFWV�EUHDVW�FDQFHU�

Ɣ 7R NQRZ WKH ODERUDWRULHV ZKHUH FRPSXWHU VFLHQWLVWV� PDWKHPDWLFLDQV�
DPRQJ�RWKHUV��GHYHORS�DOJRULWKPV�

Ɣ 7R TXDQWLI\ WKURXJK VXUYH\V� WKH NQRZOHGJH SHRSOH KDYH DERXW WKH
LPSOLFDWLRQ�RI�$,�LQ�KHDOWKFDUH�

Ɣ 7R�HYDOXDWH�P\�DXWRQRP\�DQG�LQGHSHQGHQFH�WR�IDFH�UHVHDUFK�ZRUN�

$QG ZLWK DOO WKHVH VHULHV RI REMHFWLYHV� , LQWHQG WR FRUURERUDWH RU GLVSURYH P\
K\SRWKHVL�

³3HUKDSV� WKH DZHVRPH SRZHU RI $, FDQ PDNH PHGLFLQH EHWWHU DQG HYHQ PDNH
KXPDQV�KHDOWKLHU�DQG�PRUH�KXPDQ�´
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7R FRUURERUDWH P\ K\SRWKHVHV� ILUVW RI DOO� LW LV QHFHVVDU\ WR NQRZ PRUH
REMHFWLYHO\ DERXW WKH ELUWK RI $, DQG LWV KLVWRU\ XS WR WKH SUHVHQW GD\� )RU WKLV
UHDVRQ� WKH ILUVW SDUW RI WKH ERG\ RI WKH SDSHU IRFXVHV RQ LWV RULJLQV� LWV LPSDFW RQ
KXPDQLW\� LWV EHQHILWV DQG ULVNV DV ZHOO DV WKH HWKLFDO DVSHFWV� DQG ILQDOO\� WKH
WHFKQLTXHV�DQG�WKH�DSSOLFDWLRQV�RI�$,�WKDW�ZH�XVH�LQ�RXU�OLYHV�

7KHUHIRUH� LQ WKH VHFRQG SDUW� , KDYH VRXJKW WR PHUJH WKH WHUP PHGLFLQH ZLWK $,
VR WKDW \RX� WKH UHDGHU� FRXOG XQGHUVWDQG WKH LPSRUWDQFH WKDW $, VXJJHVWV LQ WKH
KHDOWKFDUH V\VWHP� 7R DFFRPSOLVK WKLV� , KDYH DSSOLHG WKH NQRZOHGJH IURP WKH
ILUVW�EORFN�WR�WKH�VHFRQG�RQH�

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



7KXV� LQ WKLV VHFRQG SDUW RI WKH WKHRUHWLFDO IUDPHZRUN� , KDYH IRFXVHG RQ
GLDJQRVLV� SDWLHQW PRQLWRULQJ� SHUVRQDOL]HG WUHDWPHQW� WKH YLUWXDO PHGLFDO
DVVLVWDQW� WKH PRUH DEVWUDFW HOHPHQWV WKDW PDNH WKH KHDOWKFDUH V\VWHP TXDOLW\� DV
ZHOO�DV�SULYDF\�DQG�KDFNLQJ��DOO�RI�WKHP�DFFRPSDQLHG�E\�$,�

7KLV ELEOLRJUDSKLF UHVHDUFK DLPV WR REWDLQ D VROLG WKHRUHWLFDO EDVLV WR WDFNOH WKH
VXEMHFW ZLWK WKH PD[LPXP HYLGHQFH� VHOHFWLQJ WKH LQIRUPDWLRQ WKDW EHVW VXLWV WKH
REMHFWLYHV�DQG�UHLQIRUFHV�WKH�K\SRWKHVHV�

7R GR OLWHUDWXUH UHVHDUFK� , KDYH UHDG ERRNV� VFLHQWLILF DUWLFOHV IURP LQGH[HG
MRXUQDOV�RI�LQWHUQDWLRQDO�LPSDFW��DQG�VFLHQWLILF�GLVVHPLQDWLRQ�ZHEVLWHV�

,Q WKH VDPH ZD\� , KDYH XVHG DOO WKH NQRZOHGJH DFTXLUHG LQ WKH WKHRUHWLFDO
IUDPHZRUN WR FDUU\ RXW P\ SUDFWLFDO SDUW� 7KLV FRQVLVWHG RI GHYHORSLQJ DQ
DOJRULWKP WKDW FRXOG GHWHFW EUHDVW FDQFHU DQG , VXFFHHGHG ZLWK WKH XQPHDVXUDEOH
KHOS�RI�'U��³[´��3K�'�

7KH LQWHUHVW DQG RULJLQDOLW\ RI P\ SURMHFW OLH LQ JHWWLQJ LQWR WKH ILHOG RI UHVHDUFK
WR DFKLHYH P\ REMHFWLYHV DQG REWDLQ WKH EHVW SRVVLEOH NQRZOHGJH RQ WKH FKRVHQ
WRSLF�

����$1$/<6,6�2)�7+(�6859(<

$UWLILFLDO LQWHOOLJHQFH� DOVR NQRZQ DV $,� LV WKH PRVW SRZHUIXO WRRO WKDW KDV HYHU
H[LVWHG LQ KXPDQLW\ DQG P\ SURMHFW VKRZV WKLV� %XW ZKDW DERXW WKH QRUPDO
SHUVRQ RQ WKH VWUHHW" :KDW GRHV D QRUPDO SHUVRQ XQGHUVWDQG DERXW WKH
SKHQRPHQRQ�RI�$,"

%HIRUH , VWDUWHG GRLQJ P\ SURMHFW� , GHFLGHG WKDW DW WKDW PRPHQW LW ZRXOG EH D
JRRG LGHD WR GR D VXUYH\ WR VHH ZKDW SHRSOH NQHZ� 7DONLQJ ZLWK P\ WXWRU� ZH
GHFLGHG WKDW LW ZRXOG EH EHWWHU WR GR LW EHIRUH , IRXQG RXW PRUH LQIRUPDWLRQ� VR
DV�QRW�WR�³FRUUXSW´�WKH�VXUYH\�ZLWK�LGHDV�WKDW�,�ZDV�JRLQJ�WR�OHDUQ�

,Q KLQGVLJKW� LW ZDV D ZLVH GHFLVLRQ EHFDXVH WKH TXHVWLRQV ZHUH QRW EDVHG RQ
ZKDW , QRZ NQRZ� EXW RQ ZKDW , WKRXJKW ZRXOG EH UHDVRQDEOH TXHVWLRQV WKDW D
SHUVRQ RQ WKH VWUHHW FRXOG DQVZHU VR DV WR JLYH PH DQ LGHD DERXW ZKDW SHRSOH
NQHZ�DERXW�DUWLILFLDO�LQWHOOLJHQFH�
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)URP WKH UHVXOWV RI WKH VXUYH\V , KDYH EHHQ DEOH WR H[WUDFW VRPH SRLQWV WKDW KDYH
KHOSHG PH WR FRUURERUDWH VRPH SDUWV RI WKH GRFXPHQW EDVHG RQ WKH REMHFWLYH
GDWD�LW�SURYLGHG�PH�ZLWK�

7KHUH ZHUH WZR VXUYH\V� 7KH ILUVW RQH ZDV DQVZHUHG E\ ��� SHRSOH ZKLOH WKH
VHFRQG RQH� ZKLFK ZDV JHDUHG H[FOXVLYHO\ WR %DW[LOOHUDW VWXGHQWV� KDG D WRWDO RI
���UHVSRQVHV�

7KH PDMRULW\ RI WKRVH WKDW DQVZHUHG ZHUH IHPDOH� 7R XQGHUVWDQG ZK\ PRUH
IHPDOHV DQVZHUHG FRXOG EH WKH WRSLF IRU DQRWKHU 7'5� VR , ZRQ¶W WU\ WR DQVZHU
WKDW TXHVWLRQ� :KDW , ZLOO GR LV WU\ WR H[SODLQ WKH LQIRUPDWLRQ WKDW , FDQ H[WUDFW
IURP WKRVH ZKR DQVZHUHG DQG QRW WDNH LQWR DFFRXQW ZKHWKHU WKH\ DUH PDOH RU
IHPDOH�

,Q WKH ILUVW VXUYH\� WKH YDVW PDMRULW\ RI WKH SHRSOH ZKR DQVZHUHG ZHUH RYHU ��
\HDUV RI DJH� ������ RI ZKLFK ��� ZHUH ZRUNLQJ RU DW XQLYHUVLW\� 2I DOO WKRVH
ZKR DQVZHUHG� ����� KDG KHDUG RI $, VR , IHOW WKDW WKHLU RSLQLRQV DERXW $,
ZRXOG EH LQWHUHVWLQJ� <HW D IXUWKHU ��� RI WKRVH ZKR DQVZHUHG ZHUH QRW DEOH WR
PHQWLRQ RQH RI WKH PDLQ DVSHFWV RI $,� :KHQ DVNHG DERXW HDFK RI WKH PDLQ
DVSHFWV��LQ�DOO�FDVHV�RYHU�����RI�WKH�UHVSRQGHQWV�GLG�QRW�NQRZ�ZKDW�LW�ZDV�

,Q WKH VHFRQG VXUYH\ ZKLFK ZDV FDUULHG RXW RQO\ DPRQJ %DW[LOOHUDW VWXGHQWV� WKH
UHVXOWV ZHUH PRUH SRVLWLYH LQ WKDW PRUH SHRSOH VHHPHG WR XQGHUVWDQG WKH DVSHFWV
RI $,� 2YHU ��� RI WKRVH ZKR UHVSRQGHG KDG KHDUG RI $, DQG RYHU ��� ZHUH
DEOH�WR�LGHQWLI\�VRPH�DVSHFWV�RI�$,�

7KLV LQGLFDWHG WKDW \RXQJHU SHRSOH KDG D EHWWHU XQGHUVWDQGLQJ RI WKH FRQFHSW RI
$,�

$V IRU ZKDW $, FDQ EH XVHG IRU� LQ ERWK FDVHV WKH YDVW PDMRULW\ DQVZHUHG WKDW $,
FRXOG EH XVHG HYHU\ZKHUH� FRPSDULQJ WKH UHVXOWV EHWZHHQ ERWK VXUYH\V� VXUYH\
�  ���� VXUYH\ �  ������ ,W LV FOHDU IURP WKLV WKDW DOWKRXJK PRVW SHRSOH
FDQQRW�LGHQWLI\�VSHFLILFDOO\�$,�WKH\�NQRZ�WKDW�LW�LV�RXW�WKHUH�

7KH WZR ILQDO TXHVWLRQV DERXW $, ZHUH DERXW WKH LPSOLFDWLRQV IRU KXPDQLW\ LQ
WKH IXWXUH� ,Q ERWK VXUYH\V WKH PDMRULW\ ZHUH QRW DEOH WR VD\ LI $, ZRXOG EH
EHQHILFLDO IRU KXPDQV� (YHQ VR� LQ WKH ILUVW VXUYH\ RQO\ ���� WKRXJKW LW ZRXOG
QRW EH JRRG IRU KXPDQV ZKHUHDV LQ WKH VHFRQG VXUYH\� �� WKRXJKW LW ZRXOGQ¶W
EH JRRG� 7KLV OHDYHV D VLJQ RI RSWLPLVP DV DFFRUGLQJ WR WKHVH ILQGLQJV� SHRSOH
ZLOO�DFFHSW�$,�
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,Q FRQFOXVLRQ� , EHOLHYH WKDW DUWLILFLDO LQWHOOLJHQFH MXVW QHHGV PRUH H[SODQDWLRQV
WR SHRSOH DERXW LWV IXWXUH XVHV DQG WKDW LV GHILQLWHO\ ZKDW , DP KHUH IRU� ,Q WKLV
SDSHU , ZLOO H[SODLQ WR \RX LQ GHWDLO DOO WKH EHQHILWV� ULVNV DQG LWV LPSDFWV RQ
KXPDQLW\� $UH \RX UHDG\ IRU LW" , DP JODG \RX DUH KHUH ZDONLQJ WKLV SDWK ZLWK
PH��7KDQN�\RX�

����$57,),&,$/�,17(//,*(1&(
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7KH XQLYHUVH RI DUWLILFLDO LQWHOOLJHQFH LV LQFUHDVLQJO\ SUHVHQW LQ RXU OLYHV�
+RZHYHU� WKH UHVHDUFK DQG VWXG\ RI LQWHOOLJHQFH KDV D ORW WR GR ZLWK FLYLOL]DWLRQ
LWVHOI�

7KH DELOLW\ RI KXPDQV WR WKLQN IRU WKHPVHOYHV� WR XQGHUVWDQG DQG UHVROYH
FRQIOLFWV ERWK VLPSOH DQG FRPSOH[ VKRZ RXU DGPLUDWLRQ IRU WKLV QDWXUDOO\
RFFXUULQJ SURFHVV� ZKLFK VFLHQWLVWV DQG SKLORVRSKHUV DOLNH KDYH WKH GHVLUH DQG
KRSH�WR�GLVFRYHU�KRZ�LW�LV�SURGXFHG�

� +LVWRU\�$,�DQG�LWV�IRXQGHUV

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



,W LV ZRUWK PHQWLRQLQJ $ODQ 7XULQJ�� WKH WKHRUHWLFDO IDWKHU RI WKH FRPSXWHU DQG
WKH�SUHFXUVRU�RI�DUWLILFLDO�LQWHOOLJHQFH�

,Q KLV \RXWK� 7XULQJ ZDV D JHQLXV LQ PDWKHPDWLFV� 6R� KH ZDV DGPLWWHG WR WKH
8QLYHUVLW\ RI &DPEULGJH� 7KHUH� KH GHPRQVWUDWHG ZKDW ZDV FRPSXWDEOH DQG
ZKDW ZDV QRW� :KDWHYHU FRXOG EH VROYHG ZLWK DQ DOJRULWKP� ZKLFK LV D VHW RI
VWHSV WR EH IROORZHG E\ D FRPSXWHU� ZDV FRPSXWDEOH� WKH UHVW ZHUH
QRQ�FRPSXWDEOH WDVNV� $OWKRXJK KLV SURMHFW QHYHU PDWHULDOL]HG� LW ZDV GHVLJQHG
WR H[HFXWH PDWKHPDWLFDO RSHUDWLRQV WKURXJK DQ DOJRULWKP DQG� LI SURJUDPPHG�
WUDQVIRUPHG LQWR D FRPSXWHU� ,Q DGGLWLRQ� KH LV DOVR NQRZQ IRU EHLQJ WKH GHFRGHU
RI�WKH�(QLJPD�FRGH��RQH�RI�WKH�SURMHFWV�RI�:RUOG�:DU�,,�

$UWLILFLDO LQWHOOLJHQFH FRPHV IURP WKH IRXU PDLQ IDWKHUV� -RKQ 0F&DUWK\�
0DUYLQ�0LQVN\��1DW�5RFKHVWHU��DQG�&ODXGH�6KDQQRQ�

-RKQ 0F&DUWK\� FDPH IURP D SRRU IDPLO\� 7KH\ PRYHG LQWR &DOLIRUQLD ZKHUH KH
VWXGLHG 0DWKHPDWLFV DQG WKUHH \HDUV ODWHU� -RKQ UHFHLYHG D 3K�'� IURP 3ULQFHWRQ
LQ WKH VDPH VXEMHFW� +H QHYHU VWRSSHG VWXG\LQJ WKH ZD\ D PDFKLQH FRXOG WKLQN
OLNH D KXPDQ DQG LQ WKLV ZD\� KH VSUHDG KLV SDVVLRQ WR WKH ZKROH ZRUOG�
FRQFUHWHO\� LQ ���� DW 'DUWPRXWK
V FRQIHUHQFH� KH H[SODLQHG IRU WKH YHU\ ILUVW
WLPH WKH FRQFHSW RI $, DV ³WKH VFLHQFH DQG HQJLQHHULQJ RI PDNLQJ LQWHOOLJHQW
PDFKLQHV�´

$OWKRXJK PDFKLQHV DW WKDW WLPH ZHUHQ¶W DV SRZHUIXO DV QRZDGD\V KH VWDWHG WKDW
³7KH VSHHG DQG PHPRU\ FDSDFLW\ RI WRGD\
V FRPSXWHUV PD\ EH LQVXIILFLHQW WR
VWLPXODWH PDQ\ RI WKH PRUH FRPSOH[ IXQFWLRQV RI WKH KXPDQ EUDLQ� EXW WKH PDLQ
REVWDFOH LV QRW WKH PDFKLQHV
 ODFN RI FDSDFLW\� EXW RXU LQDELOLW\ WR ZULWH
SURJUDPV WKDW IXOO\ H[SORLW ZKDW ZH KDYH�´ )RU WKDW� KH IRXQG WKH VROXWLRQ WR
VROYH WKH SUREOHP KH KDG FUHDWLQJ /,63� D SURJUDPPLQJ ODQJXDJH WKDW ZDV XVHG
WR LPSOHPHQW WHFKQLTXHV IRU WKHRUHP SURYLQJ� PDWKHPDWLFDO SUREOHP VROYLQJ�
JDPH�WKHRU\��HWF���LW�EHFDPH�WKH�RIILFLDO�ODQJXDJH�RI�WKH�WLPH�IRU�$,�

� -RKQ�0F&DUWK\�DQG�WKH�EHJLQQLQJV�RI�$,
� 7KH�WUXH�IDWKHU�RI�$,

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



0DUYLQ 0LQVN\� ZDV ERUQ LQ 1HZ <RUN LQ ����� 0LQVN\ VWXGLHG SK\VLFV�
PDWKHPDWLFV� DQG SK\VLRORJ\ DW +DUYDUG DQG 3ULQFHWRQ� 0DUYLQ� MRLQWO\ ZLWK
-RKQ 0F&DUWK\� ZDV RQH RI WKH IRXQGLQJ IDWKHUV RI WKH /DERUDWRU\ RI $, DW 0,7�
ZKLFK DFURQ\P PHDQV 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\� 7KHUH� KH IRUPHG
DQG VWLPXODWHG VHYHUDO JHQHUDWLRQV RI FRPSXWDWLRQ DQG FUHDWHG D SDVVLRQ IRU
PDNLQJ VFLHQFH� %HVLGHV� KH LV FRQVLGHUHG WKH FUHDWRU RI WKH ILUVW DUWLILFLDO QHXUDO
QHWZRUN ZKLFK ZDV DEOH WR OHDUQ� ,W ZDV FDOOHG 61$5& DQG WKLV FRQVWLWXWHG WKH
EDVH�RI�0DFKLQH�/HDUQLQJ�

/LNHZLVH� 0DUYLQ 0LQVN\ FODLPHG WKDW �HDFK KXPDQ PLQG LV WKH VZLWFK RI D
FRPPLWWHH RI PLQGV RI OHVVHU SRZHU WKDW FRQYHUVH ZLWK HDFK RWKHU DQG FRPELQH
WKHLU UHVSHFWLYH DELOLWLHV WR VROYH SUREOHPV�� 7KLV TXRWH VKRZV KRZ 0LQVN\ XVHG
WR ORRN DW SUREOHPV� IURP PDQ\ DQJOHV ZKLFK FRXOG JLYH KLP PDQ\ SHUVSHFWLYHV
WR�DQ\�WKRXJKW�KH�PLJKW�KDYH�

1DWKDQLHO 5RFKHVWHU�� DOVR NQRZQ DV 1DW 5RFKHVWHU� ZURWH WKH ILUVW DVVHPEOHU
ZKLFK LV D ORZ�OHYHO SURJUDPPLQJ ODQJXDJH WKDW DOORZHG SURJUDPV WR EH ZULWWHQ
LQ UHDGDEOH FRPPDQGV LQVWHDG RI SXUH QXPEHUV RU FRPSOH[ FRGHV� 5RFKHVWHU
DOVR SDUWLFLSDWHG LQ IRXQGLQJ WKH ILHOG RI DUWLILFLDO LQWHOOLJHQFH WKDW LV ZK\ KH LV
FRQVLGHUHG�RQH�RI�LWV�IDWKHUV�

,Q WKH VXPPHU RI ����� -RKQ 0F&DUWK\ MRLQWO\ ZLWK 0DUYLQ 0LQVN\ KDG D
SURSRVDO WR 1DW 5RFKHVWHU DQG &ODXGH 6KDQQRQ� KROGLQJ D FRQIHUHQFH DERXW
DUWLILFLDO LQWHOOLJHQFH LQ ZKLFK ZRXOG DVVLVW DOO ZKR ZRUNHG LQ WKLV ILHOG� 7KH\
DFKLHYHG WKHLU JRDO DQG LQ WKH VXPPHU RI ���� WKH ³5RFNHIHOOHU )RXQGDWLRQ´
VXSSRUWHG�WKH�FRQIHUHQFH�ZLWK�������GROODUV�

&ODXGH 6KDQQRQ� LQ ����� DWWHQGHG WKH 8QLYHUVLW\ RI 0LFKLJDQ� ZKHUH KH
VWXGLHG HOHFWULFDO HQJLQHHULQJ DQG PDWKHPDWLFV� JUDGXDWLQJ LQ ERWK ILHOGV LQ
����� 7KHQ� KH IRXQG D ZD\ WR FRPELQH KLV UHSDLU VNLOOV ZLWK KLV NQRZOHGJH RI
HOHFWULFDO HQJLQHHULQJ E\ ZRUNLQJ LQ WKH (OHFWULFDO (QJLQHHULQJ GHSDUWPHQW DW
0�,�7�

� %LRJUDSK\�RI�1DWKDQLHO�5RFKHVWHU

� 0DUYLQ�0LQVN\��WKH�EUDLQ�EHKLQG�DUWLILFLDO�LQWHOOLJHQFH

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



/LNH $ODQ 7XULQJ��KH WRRN SDUW LQ :RUOG :DU ,, LQ VRPH SURMHFWV� 7KH ILUVW RQH
ZDV IRFXVHG RQ WKH FRQWURO V\VWHP SUHGLFWLRQ ZKLOH WKH VHFRQG RQH ZDV GLUHFWHG
WR GHFRGH FRQILGHQWLDO PHVVDJHV� +H DOVR FUHDWHG ³$ 0DWKHPDWLFDO 7KHRU\ RI
&RPPXQLFDWLRQ´ ZKLFK VKRZHG WKDW E\ PDNLQJ D JRRG FKRLFH RI WUDQVPLWWHU
DQG�UHFHLYHU�LW�LV�SRVVLEOH�WR�VHQG�PHVVDJHV�ZLWK�DFFXUDF\�DQG�FRQILGHQFH�

,Q D ZD\ WR FRPELQH KLV UHSDLU VNLOOV ZLWK KLV NQRZOHGJH RI HOHFWULFDO
HQJLQHHULQJ DQG PDWKHPDWLFV� KH ZDV RQH RI WKH SLRQHHUV RI DUWLILFLDO
LQWHOOLJHQFH� 6KDQQRQ ZDV WKH FR�DXWKRU RI WKH ³3URSRVDO IRU WKH 'DUWPRXWK�

6XPPHU 5HVHDUFK 3URMHFW RQ DUWLILFLDO LQWHOOLJHQFH´ ZKLFK OHG WR WKH ELUWK RI WKH
FRQFHSW�RI�DUWLILFLDO�LQWHOOLJHQFH�

7KHUH� 0F&DUWK\� 5RFKHVWHU� 0LQVN\� DQG 6KDQQRQ VKRZHG WR DOO WKH SHRSOH
ZKR DVVLVWHG LQ WKH FRQIHUHQFH WKDW WKHLU JRDO ZDV WR ³SURFHHG EDVHG RQ WKH
FRQMHFWXUH WKDW HYHU\ DVSHFW UHODWHG WR OHDUQLQJ RU DQ\ RWKHU IHDWXUH RI
LQWHOOLJHQFH�FDQ�EH�GHVFULEHG�VR�DFFXUDWHO\�WKDW�D�PDFKLQH�VLPXODWHV�LW�´

6KDQQRQ ZDQWHG WR LPSOHPHQW KLV ³0DWKHPDWLFDO 7KHRU\ RI &RPPXQLFDWLRQ´
WR�HVWDEOLVK�D�UHOLDEOH�WUDQVPLVVLRQ�RI�LQIRUPDWLRQ�LQ�FRPSXWLQJ�PDFKLQHV�
7KLV�KHOSHG�WR�LPSURYH�WKH�DUFKLWHFWXUH�RI�FRPSXWLQJ�PDFKLQHV�

,Q ����� :DUUHQ 0F&XOORFK DQG :DOWHU 3LWWV SURSRVHG D QHXURQ PRGHO RI WKH
KXPDQ DQG DQLPDO EUDLQV� 7KHVH W\SHV RI QHUYH QHXURQV V\PEROLFDOO\ UHSUHVHQW
EUDLQ DFWLYLW\� $ IHZ \HDUV ODWHU� 1RUEHUW :LHQHU FUHDWHG WKH FRQFHSW RI
F\EHUQHWLFV� D VFLHQFH WKDW VWXGLHV WKH IXQFWLRQLQJ RI WKH PHFKDQLVPV DQG
QHUYRXV FRQQHFWLRQV RI OLYLQJ EHLQJV� $ IHZ \HDUV ODWHU� &ODXGH IRXQG WKDW DQ\
EUDLQ PRGHO FRXOG DGDSW WR LWV HQYLURQPHQW ZKLFK ZDV UHODWHG WR D SURMHFW WKDW
FRQVLVWHG�RI�D�PRXVH�ILQGLQJ�LWV�ZD\�LQ�WKH�ODE\ULQWK�

7KDQNV WR WKHLU FROODERUDWLRQ� WKH WHUP DUWLILFLDO LQWHOOLJHQFH ZDV ERUQ DQG
QRZDGD\V LW LV EHLQJ GHYHORSHG DQG PDGH ELJJHU DFFRUGLQJ WR WKH WHFKQRORJ\ RI

� 'DUWPRXWK�&RQIHUHQFH
� :KDW�GLG�$ODQ�7XULQJ�EULQJ�WR�VFLHQFH"
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WKH ;;, FHQWXU\� +RZHYHU� LW ZRXOG QRW EH SRVVLEOH ZLWKRXW WKH IRXQGDWLRQV RI
WKH GULYLQJ IRUFHV� -RKQ 0F&DUWK\� 1DW 5RFKHVWHU� 0DUYLQ 0LQVN\� DQG &ODXGH
6KDQQRQ�

����7+(�$,¶6�,03$&7�21�+80$1

0DQ\ SHRSOH DUH VFDUHG DERXW WKH WHFKQRORJLFDO UHYROXWLRQ RI $,� ,Q WKLV VHFWLRQ�
P\ SXUSRVH LV WR PDNH \RX FRQVFLRXV RI WKH SURV DQG WKH FRQV RI $, DQG LWV
LPSDFW�RQ�KXPDQNLQG� �

$UWLILFLDO LQWHOOLJHQFH� DOVR NQRZQ DV $,� KDV PDQ\ GLIIHUHQW GHILQLWLRQV�
DFFRUGLQJ WR $QGUHDV .DSODQ DQG 0LFKDHO +DHQOHLQ� ZKR DUH WZR H[SHUWV LQ WKH
DUHD RI VRFLDO PHGLD DQG DUWLILFLDO LQWHOOLJHQFH ZKRVH UHVHDUFK LV IRFXVHG RQ
DQDO\]LQJ� XQGHUVWDQGLQJ� DQG GHFU\SWLQJ WKH GLJLWDO ZRUOG� VWDWHG WKDW DUWLILFLDO
LQWHOOLJHQFH LV ³D V\VWHP ZLWK WKH DELOLW\ WR FRUUHFWO\ LQWHUSUHW H[WHUQDO GDWD� WR
OHDUQ IURP VXFK GDWD� DQG WR XVH WKRVH OHDUQLQJV WR DFKLHYH VSHFLILF JRDOV DQG
WDVNV WKURXJK IOH[LEOH DGDSWDWLRQ�´ 6R� ZLWK WKLV GHILQLWLRQ� LW GRHVQ¶W VHHP WKDW
$, LV FUHDWHG WR WDNH DZD\ SHRSOH¶V MREV EXW WR VROYH SUREOHPV DQG FRRSHUDWH
ZLWK SHRSOH WR DFKLHYH DOO WKHLU REMHFWLYHV DQG GHDGOLQHV LQ D IDVWHU DQG RSWLPDO
ZD\�

+RZHYHU� EXVLQHVVHV VWDUWHG WR UHDOL]H WKH OLPLWOHVV FDSDELOLWLHV RI $,� IRU WKDW�
WKH\ KDYH XVHG LW WR ERRVW SURGXFWLRQ� GHYHORSPHQW RI QHZ SURGXFWV� DQG
VROYLQJ SUREOHPV WKDW KXPDQV FDQ QRW� ,W FDQ EH VHHQ WKDW WKH SXUSRVH LV QRW
PDNLQJ PDFKLQHV WKLQN OLNH KXPDQV� EXW EHWWHU DQG IDVWHU WKDQ WKHP�
1RWZLWKVWDQGLQJ� ZK\ GR SHRSOH EHOLHYH WKDW WKLV IDFW PXVW EH GHWULPHQWDO WR
KXPDQLW\"

0\ JUDQGPD DQG P\ PXP XVHG WR VD\ WR PH ZKHQ , ZDV \RXQJHU WKDW ³WKH
LQIOXHQFHV \RX KDQJ RXW ZLWK VKDSH \RX LQWR WKH SHUVRQ \RX DUH�´ 7KDW LV ZK\ ,
DOZD\V WU\ WR JHW WRJHWKHU ZLWK VPDUW SHRSOH ZLWK JUHDW YDOXHV� ,Q $,¶V FDVH� LI
URERWV DUH VPDUWHU WKDQ XV KXPDQV� KXPDQV ZLOO OHDUQ IURP WKHP� 7KXV� ZKDW LV
WKH SUREOHP" &DQQRW OHDUQLQJ IURP D URERW EH FRQVLGHUHG DV YDOLG DV OHDUQLQJ
IURP�D�KXPDQ"�,�WKLQN�VR�

� $,�$QG�,WV�,PSDFW�2Q�+XPDQLW\

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



7KH FXUUHQW VRFLHW\ OLYHV LQ D ZRUOG ZKHUH SHRSOH QHHG D IDVWHU DQG HIIHFWLYH
ZD\ WR FRPSOHWH WKHLU ZRUN DQG WR ZRUN FRQVWDQWO\ ZLWKRXW WDNLQJ D EUHDN� WKDW
LV�ZK\�ZH�GHILQLWHO\�QHHG�DUWLILFLDO�LQWHOOLJHQFH�

+RZHYHU� LI KXPDQNLQG ZDV VDWLVILHG ZLWK D QDWXUDO ZD\ RI OLYLQJ ZLWKRXW
H[FHVVLYH�GHVLUHV�WR�FRQTXHU�WKH�RUGHU�RI�QDWXUH��LW�LV�QRW�

7KH KLVWRU\ RI KXPDQNLQG KDV VKRZQ WKDW KXPDQV DOZD\V ZDQW PRUH DQG EHWWHU�
,Q WKHLU GHVLUH WR PDNH WKHLU ZRUN VLPSOHU� HDVLHU� DQG PRUH HIIHFWLYH� WKH\ DUH
PRWLYDWHG WR FUHDWH WKLQJV WKDW PDNH WKDW KDSSHQ DQG FRQVHTXHQWO\ FUHDWH
SURJUHVV RYHU WKH \HDUV� $, LV RQH RI WKRVH DGYDQFHV PDGH E\ KXPDQV WKDW KDV
EHQHILWV�EXW�DOVR�ULVNV��/HW
V�WDNH�D�ORRN�DW�WKHP�

����%(1(),76�$1'�5,6.6�2)�$,

,Q RXU GDLO\ OLIH� $, LV KLJKO\ UHIOHFWHG LQ WKH QXPEHU RI VHUYLFHV ZH KDYH
LQFOXGLQJ RQOLQH DVVLVWDQWV VXFK DV 6LUL� DXWRQRPRXV YHKLFOHV VXFK DV GURQHV�
SOD\LQJ JDPHV RQOLQH OLNH &KHVV� SUHGLFWLQJ IOLJKW GHOD\V� PHGLFDO GLDJQRVLV�
DQG LPDJH UHFRJQLWLRQ LQ KHDOWKFDUH� DQG HYHQ SHUIRUPDQFHV RQ RSHQ VXUJHULHV�
$ERYH DOO� LQ VRFLHW\� $, KDV EHFRPH LQGLVSHQVDEOH� ,W KDV LPSURYHG SHRSOH¶V
KHDOWK PRQLWRULQJ DQG HYHQ $, KDV DYRLGHG KXPDQNLQG WR OLYH LQ D ZRUOG ZKHUH
WKHUH�ZRXOG�EH�FKDRV�LQ�PDQ\�ZD\V�

1RWZLWKVWDQGLQJ� $, EULQJV ZLWK LWVHOI SURV DQG FRQV� 0DQ\ RI WKHVH FRQV DUH
UHODWHG WR XQHPSOR\PHQW VLQFH PDQ\ MREV ZLOO EH UHSODFHG E\ PDFKLQHU\ DQG
SUREDEO\� KXPDQ ODERU ZLOO QRW EH QHFHVVDU\ IRU WKHVH WDVNV DQ\PRUH VLQFH WKH
GLJLWDO�HUD�FDQ�WDNH�RYHU�LW��%XW�WKHUH�ZLOO�EH�RWKHUV�

,Q WKH VDPH ZD\� WKH SHUVRQDO JDWKHULQJ ZLOO EH DIIHFWHG E\ WKH YLUWXDO
FRQQHFWLRQV DQG WKHLU DPHQLWLHV� 'XH WR WKLV IDFW� FKLOGUHQ ZKR DUH JURZLQJ DQG
DGXOWV ZKR KDYH JURZQ ZLOO LQWHUDFW ZLWK SHRSOH YLUWXDOO\� FRQVHTXHQWO\� WKH\
ZLOO SURJUHVVLYHO\ ORVH WKH DELOLW\ WR LQWHUDFW IDFH�WR�IDFH� DSSUHFLDWH QRQ�YHUEDO
FRPPXQLFDWLRQ��DQG�HYHQ�HVWDEOLVK�WUXH�ERQGV�RI�IULHQGVKLS�
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$FFRUGLQJ WR $ULVWRWOH� ZKR ZDV D *UHHN SKLORVRSKHU WKDW ZDV WDXJKW E\ 3ODWR�
KH DIILUPHG LQ KLV TXRWH WKDW³)ULHQGV IRU D VHDVRQ� IULHQGV IRU D UHDVRQ� IULHQGV
IRU OLIH´� )URGLQJ DQG 3HWHUVRQ LQ ���� VWDWHG WKDW $ULVWRWOH
V WKHRU\ RI
IULHQGVKLS VKRZV KRZ YLUWXDO UHODWLRQVKLSV GR QRW HYHQ TXDOLI\ DV JHQXLQH
IULHQGVKLSV� 2WKHU SKLORVRSKHUV KDYH DOVR LQWHUSUHWHG WKDW $ULVWRWOH
V WKHRU\
FRQVLGHUV DQ DXWKHQWLF IULHQGVKLS ZKHQ WKHUH LV KXPDQ LQWHUDFWLRQ� PRUDO
EHKDYLRU��ORYH��DQG�DGPLUDWLRQ�ZLWKLQ�WKHP�

7KHUH DUH� KRZHYHU� PDQ\ SRVLWLYH LPSDFWV RQ KXPDQV DV ZHOO� +HDOWKFDUH LV WKH
HPHUJLQJ ILHOG LQ $, WKDW ZLOO EULQJ PRUH EHQHILWV WR WKH FXUUHQW KHDOWK V\VWHP
DQG�WKH�SDWLHQWV�

0DQ\ SURIHVVLRQDOV DUH LQYROYHG LQ SURMHFWV FRQVLVWLQJ RI HQJLQHHUV� VFLHQWLVWV�
PHGLFDO UHVHDUFKHUV� DQG SK\VLFLVWV� ZKR FDQ GHVLJQ DQ $, WKDW LV IXQFWLRQDO LQ
GLDJQRVLV DQG PHGLFDO WUHDWPHQWV� 7KLV LV ZKDW , FDOO D IXVLRQ RI NQRZOHGJH IRU
WKH�ZHOIDUH�RI�WKH�ZRUOG�

,Q KHDOWKFDUH� SURIHVVRUV DUH VHDUFKLQJ IRU HIILFLHQW ZD\V RI WUHDWLQJ SDWKRORJLHV
ZLWK GLJLWDO FRPSXWLQJ DQG URERWLF V\VWHPV WR FUHDWH DFFXUDWH PHGLFDO
SURFHGXUHV��+RZHYHU��WKH�DSSOLFDWLRQV�GR�QRW�HQG�KHUH�

$Q ,%0
V :DWVRQ� LV D FRPSXWHU DEOH WR VROYH SUREOHPV DQG JLYH UHVSRQVHV WR
TXHVWLRQV IRUPXODWHG LQ SURJUDPPLQJ RU QDWXUDO ODQJXDJHV� ,W LV XVHG IRU
EXVLQHVVHV VLQFH LW KHOSV FRPSDQLHV DQG DGPLQLVWUDWLRQV WR SUHGLFW IXWXUH
RXWFRPHV��RSWLPL]H�HPSOR\HH¶V�WLPH��DQG�VR�RQ�

7KXV� ,%0
V :DWVRQ LV XVHG WR PDNH GLDJQRVHV DQG LW LV GRLQJ DPD]LQJO\ ZHOO�
,Q LWV SURFHGXUH RI D SK\VLFDO H[DPLQDWLRQ� LW ZLOO SURYLGH ZKHWKHU RU QRW WKH
SDWLHQW�VXIIHUV�IURP�GLVHDVH�DQG�HYHQ�ZLOO�VXJJHVW�VRPH�WUHDWPHQWV�

7R FRPEDW ORQHOLQHVV LQ HOGHUO\ SHRSOH DQG HYHQ LQ PLGGOH�DJHG SHRSOH�
HQJLQHHUV DQG WHFKQLFLDQV DUH ZRUNLQJ WR FUHDWH VRFLDO WKHUDSHXWLF URERWV� ,W LV
SUHGLFWHG WKDW WKH\ ZRXOG UHGXFH DQ[LHW\ DQG EORRG SUHVVXUH OHYHOV DQG LQFUHDVH
VRFLDO�LQWHUDFWLRQ�

� $,�LV�WKH�IXWXUH�RI�EXVLQHVV��:DWVRQ�LV�KHOSLQJ�HQWHUSULVHV SXW�$,�WR�ZRUN�
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+RZHYHU� WKHUH LV VRPH XQFHUWDLQW\ DERXW WKH DQVZHUV WKDW SHRSOH� HVSHFLDOO\ WKH
ROGHU� ZLOO JLYH� , VWURQJO\ EHOLHYH WKDW WR KDYH D EHWWHU UHFHSWLRQ LQ VRFLHW\� WKH
URERW VKRXOG QRW ORRN OLNH D KXPDQ VLQFH LW ZRXOG SURYRNH D VHQVH RI IHDU ZLWKLQ
WKH�VRFLHW\�RI�EHLQJ�UHSODFHG�VRRQ�

/LNHZLVH� LW LV FRPPRQ DPRQJ VXUJHRQV WKH DSSHDUDQFH RI IDWLJXH DIWHU KRXUV
DQG KRXUV RI LQWHQVLYH VXUJHULHV� :KDW FKDUDFWHUL]HV KXPDQV LV WKH SDVVLRQ IRU
IRRG EXW DOVR WKH KLJKHU ULVNV RI PDNLQJ HUURUV� 7KDW LV ZK\ ZH VKRXOG FRQWDFW
$, ZKLFK KDV WKH SHUIHFW VROXWLRQ WR WKLV PDWWHU� ,WV FRQWULEXWLRQ LV EDVHG RQ
URERWLF WHFKQRORJ\ ZKLFK DOORZV WKH VXUJHRQV WR RSHUDWH ZLWK PLQLPDOO\
LQYDVLYH SURFHGXUHV� 7KLV V\VWHP HQVXUHV DFFXUDF\ DQG SUHFLVLRQ LQ WKH VXUJHU\�
:LWK OHVV LQYDVLRQ� OHVV WUDXPD� DQG FRQVHTXHQWO\ WKH SDWLHQW ZLOO KDYH D EHWWHU
UHFRYHU\�SHULRG�

1RWZLWKVWDQGLQJ� WKHVH SURFHGXUHV VWLOO QHHG WR EH RSHUDWHG E\ KHDOWK
SURIHVVLRQDOV EXW $, FDQ PDNH SDUW RI WKH ZRUN FDXVLQJ OHVV GDPDJH WR WKH
SDWLHQW� 6R� LWV FRQWULEXWLRQ JLYHV GRFWRUV WLPH WR UHFRYHU DQG UHVW ZLWK WKH
VHFXULW\�WKDW�LW�ZLOO�DFFRPSOLVK�WKH�GXW\�IDVWHU�DQG�VXFFHVVIXOO\�

$FFRUGLQJ WR 0LFKDHO &KHQJ�7HN 7DL RI WKH 'HSDUWPHQW RI 0HGLFDO 6RFLRORJ\
DQG 6RFLDO :RUN� &ROOHJH RI 0HGLFLQH� &KXQJ 6KDQ 0HGLFDO 8QLYHUVLW\�
7DLFKXQJ� 7DLZDQ� WKH YLUWXDO SUHVHQFH ZLOO HQDEOH D WHOH�GLDJQRVLV E\ WKH
GRFWRUV WR WKH SDWLHQWV� ,W ZRQ¶W EH QHFHVVDU\ WR KDYH D SK\VLFDO SUHVHQFH WR
FKHFN WKH SDWLHQW� RQO\ D URERW WKDW ZLOO LQWHUDFW DW WKH VDPH WLPH ZLWK WKH SDWLHQW
DQG WKH GRFWRU WR HQVXUH FRPPXQLFDWLRQ EHWZHHQ WKHP� 7KLV EUHDNWKURXJK ZLOO
KHOS SHRSOH ZLWK GLVDELOLWLHV ZKR KDYH UHGXFHG PRELOLW\� DUH EOLQG RU GHDI�PXWH�
DQG HQVXUH WKHLU VDIHW\� ,W ZLOO HYHQ KHOS WKRVH ZKR OLYH IDU DZD\ IURP WKH
KRVSLWDO�VR�LW�ZLOO�EH�D�JUHDW�ZD\�WR�UHGXFH�WUDQVSRUWDWLRQ�FRVWV�

����(7+,&$/�-8'*0(17�21�(8523(

$V $, EHFRPHV PRUH SUHYDOHQW GD\ E\ GD\� WKH SRWHQWLDO WR VXIIHU KDUP IURP LW
LQFUHDVHV LQ WKH IXWXUH� 7KLV LV QRW RQO\ DERXW DUWLILFLDO LQWHOOLJHQFH EHQHILWV EXW
DOVR DERXW WKH GDQJHUV� ,Q WKLV ILHOG� WKHUH LV D ORW RI FRQFHUQ DERXW PHGLFDO GDWD�
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LI WKLV LV QRW DSSURSULDWHO\ VHFXUH� KDFNHUV FDQ PDNH GUHDGIXO XVH RI LW� LPSO\LQJ
D�ULVN�WR�WKH�SDWLHQW¶V�SULYDF\���

1RWZLWKVWDQGLQJ� KXPDQV FDQ FOHDU IUDPHZRUNV WR VKRZ VRFLHW\ KRZ WKHLU GDWD
LV EHLQJ XVHG E\ KHDOWKFDUH VWDII� ,Q WKLV ZD\� WKH SDWLHQW¶V WUXVW DPRQJ WKH
SK\VLFLDQV� VXUJHRQV� DQG PDQ\ RWKHU VWDII ZRXOG KHOS WR HQDEOH WKH SURJUHVV RI
WKH PDWKHPDWLFV DOJRULWKPV RQ KHDOWKFDUH DQG HYHQ WR LQVWDOO WKHP WR EH
IXQFWLRQDO� 'HILQLWHO\� ZLWK FRQILGHQFH LQ SHRSOH
V PLQGV� PDWKHPDWLFLDQV DQG
FRPSXWHU VFLHQWLVWV ZRXOG JHW EHWWHU GD\ E\ GD\ ZLWKRXW IHDU DQG FRQFHUQ EHLQJ
XQVWRSSDEOH� ��

������$/$1�785,1*�	�680

7R LPSURYH WKH VDIHW\ RI VRFLHW\� $ODQ 7XULQJ� ZKR , PHQWLRQHG LQ SRLQW ����
FUHDWHG DQ HWKLFDO MXGJPHQW� 7KLV LV FDOOHG 680 ZKLFK PHDQV ³6XSSRUW�
8QGHUZULWH��0RWLYDWH´�LQ�D�UHVSRQVLEOH�LQQRYDWLYH�ZD\�

$FFRUGLQJ WR WKH ³(XURSHDQ $, $OOLDQFH�´�� WKHUH DUH IRXU PDLQ YDOXHV
LQWURGXFHG LQ WKH 680 MXGJPHQW RI DQ\ $, SURMHFW� UHVSHFW� FRQQHFWLRQ� FDUH�
DQG�SURWHFWLRQ�

7KH GLJQLW\ RI LQGLYLGXDO SHRSOH PXVW EH UHVSHFWHG E\ PLUURULQJ WKHLU
VHOI�LQGHSHQGHQFH�DQG�HYHQ�WKHLU�VHOI�DFNQRZOHGJPHQW�DQG�WKULYLQJ�

7KH FRQQHFWLRQ ZLWK KXPDQV PXVW EH ZLWK WUDQVSDUHQF\ DQG LQWHJULW\� 7KH\
DOVR QHHG WR VHDUFK IRU WKH FUHDWLRQ RI LQWHUSHUVRQDO UHODWLRQVKLSV DQG EXLOG WKHP
LQ�D�WUXO\�LQFOXVLYH�ZD\�

�� 7KH�$ODQ�7XULQJ�,QVWLWXWH�SXEOLVKHV�D�FRPSUHKHQVLYH JXLGH�IRU�WKH�UHVSRQVLEOH�GHVLJQ�DQG
LPSOHPHQWDWLRQ�RI�$,�V\VWHPV�LQ�WKH�SXEOLF�VHFWRU�

�� (WKLFV�RI�$UWLILFLDO�,QWHOOLJHQFH�DQG�5RERWLFV� 6WDQIRUG (QF\FORSHGLD�RI�3KLORVRSK\
�� 7KH�HWKLFV�RI�$UWLILFLDO�,QWHOOLJHQFH��,VVXHV�DQG LQLWLDWLYHV
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7KH FDUH IRU WKH SURVSHULW\ RI KXPDQNLQG PXVW UHSUHVHQW YDOXHV VXFK DV
FRQWULEXWLRQ� VHFXULW\� DQG QRQ�KDUP� DV ZHOO DV VWHZDUGVKLS RI WKH ELRVSKHUH WR
LPSURYH�LW�DQG�HQVXUH�D�IXWXUH�RQ�(DUWK�

,Q DQ $, SURMHFW� WKH QHHGV RI VRFLDO YDOXHV PXVW EH VHFXUHG EXW DOVR WKH SXEOLF
LQWHUHVW LQ LW� 7KLV FDQ RQO\ EH DFKLHYHG WKURXJK OHJLVODWLYH ODZV WKDW HQVXUH $,
PDNHV GHFLVLRQV LQ D ZD\ WKDW VDIHW\ LV JXDUDQWHHG HVSHFLDOO\ IRU FKLOGUHQ DQG
WKH HOGHUO\� 7KLV ZRXOG JLYH VHFXULW\ WR VRFLHW\ WKDW ZRXOG WUXVW HYHQ PRUH LQ
WKLV�DPD]LQJ�WHFKQRORJLFDO�WRRO�ZKLFK�KDV�DOUHDG\�EHJXQ�

������$,�	�)$67�75$&.�35,1&,3/(6

7KH ³)DVW 7UDFN 3ULQFLSOHV´ LV DQRWKHU WRRO XVHG LQ (XURSH WR HVWDEOLVK WKH EDVLV
RI HWKLFV LQ $,� ZKLFK KHOSV $, V\VWHPV WR DSSO\ DQ HWKLFDO GHVLJQ LQWR DQ
DOJRULWKP LQ SUDFWLFH IROORZLQJ WKHVH SULQFLSOHV� IDLUQHVV� DFFRXQWDELOLW\�
VXVWDLQDELOLW\��DQG�WUDQVSDUHQF\�

7KH SULQFLSOHV RI IDLUQHVV DQG VXVWDLQDELOLW\ DUH TXDOLWLHV RI DOJRULWKPLF V\VWHPV�
ZKLFK DUH FUXFLDO DVSHFWV WKDW DUH LQFOXGHG LQ WKH GHVLJQ� LPSOHPHQWDWLRQ� DQG
RXWFRPHV�RI�VXFK�V\VWHPV�

$FFRUGLQJ WR IDLUQHVV� GHVLJQHUV DUH EXLOGLQJ DOJRULWKPV WKDW FDQQRW KDUP
DQ\RQH�IRU�GLVFULPLQDWLRQ�RU�LQWROHUDQFH�

&RQIRUPHG WR VXVWDLQDELOLW\� HQJLQHHUV DQG PDWKHPDWLFLDQV DUH LPSOHPHQWLQJ
$, IRU LQQRYDWLRQ WKDW LV VDIH DQG HWKLFDO LQ LWV RXWFRPHV DQG LPSDFWV RQ KXPDQV
DQG�RQ�(DUWK�

7KH SULQFLSOH RI DFFRXQWDELOLW\ UHIHUV WR WKDW KXPDQV DUH UHVSRQVLEOH IRU WKHLU
UROHV WKURXJKRXW WKH $, GHVLJQ DQG LPSOHPHQWDWLRQ SURFHVVHV� ,W DOVR UHTXLUHV
WKDW�WKH�ZRUN
V�RXWFRPHV�PXVW�EH�WUDFHDEOH�IURP�EHJLQQLQJ�WR�HQG�

7KH SULQFLSOH RI WUDQVSDUHQF\ HQWDLOV WKDW DOO GHVLJQV DQG GHYHORSPHQW
SURFHVVHV PXVW EH IXOO\ MXVWLILHG� ,W DOVR UHTXLUHV $, FDSDELOLWLHV WR EH
LQWHUSUHWDEOH�DQG�XQGHUVWDQGDEOH�WR�WKRVH�DIIHFWHG�
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+RZHYHU� WKHUH LV DOUHDG\ WKH WKLUG WHFKQLTXH LQ WKH IUDPHZRUN XVHG LQ (XURSH
RQ�HWKLFDO�LVVXHV�ZLWK�DUWLILFLDO�LQWHOOLJHQFH��/HW¶V�WDNH�D�ORRN�DW�LW�

������$,�	�3%*�)UDPHZRUN

7KH ³3URFHVV�%DVHG *RYHUQDQFH 6\VWHP�´ DOVR NQRZQ DV 3%* )UDPHZRUN� LV
WKH�IUDPHZRUN
V�WKLUG�WHFKQLTXH�WKDW�ZLOO�EH�XVHG�WR�LPSOHPHQW�HWKLFV�LQ�$,�

7KH 3%* )UDPHZRUN SURYLGHV WHFKQLFDO DQG QRQ�WHFKQLFDO UHVRXUFHV VXFK DV
SURFHVVHV� SURFHGXUHV� UXOHV� DQG UHFRUGV WR DVVLVW $, GHYHORSHUV DQG LQWHQGHG
XVHUV�WR�SXW�HWKLFDO�YDOXHV�DQG�FRQFHSWV�LQWR�HIIHFW�

����$,�7(&+1,48(6

������0$&+,1(�/($51,1*

0DFKLQH /HDUQLQJ�� LV D VXE�ILHOG RI FRPSXWHU VFLHQFH DQG D EUDQFK RI DUWLILFLDO
LQWHOOLJHQFH ZKRVH SXUSRVH LV WR GHYHORS WHFKQLTXHV WKDW HQDEOH FRPSXWHUV WR
DXWRPDWLFDOO\ LPSURYH WKURXJK H[SHULHQFH DQG PDNLQJ LW D IXQGDPHQWDO SLOODU RI
ODUJH�VFDOH�GDWD�SURFHVVLQJ�

7KLV WHFKQLTXH FUHDWHV DOJRULWKPV WKDW FDQ JHQHUDOL]H EHKDYLRUV DQG UHFRJQL]H
SDWWHUQV EDVHG RQ H[DPSOHV� 6R� LW FDQ REWDLQ D JOREDO VWDWHPHQW IURP VWDWHPHQWV
WKDW GHVFULEH SDUWLFXODU FDVHV� &RQVHTXHQWO\� LW FDQ SUHGLFW IXWXUH EHKDYLRUV IURP
SDVW�RQHV��7KDW¶V�DPD]LQJ��LVQ¶W�LW"

1HYHUWKHOHVV� WR PDNH WKDW SRVVLEOH� LW LV UHTXLUHG WR IHHG WKH H[SHULHQFH RI WKH
PDFKLQH WKURXJK ³H[DPSOHV´ LQ RUGHU WR DSSO\ SDWWHUQV� ZKLFK KDYH DOUHDG\
EHHQ�UHFRJQL]HG��DERYH�RWKHU�GLIIHUHQW�REMHFWV�

�� ,QWURGXFFLyQ�DO�$SUHQGL]DMH�$XWRPiWLFR�)HUQDQGR�6DQFKR &DSDUULQL

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



7KLV W\SH RI OHDUQLQJ LV FDOOHG LQGXFWLYH OHDUQLQJ� D SURFHVV ZKHUH WKH OHDUQHU
GLVFRYHUV UXOHV DQG EHKDYLRUV E\ REVHUYLQJ H[DPSOHV� 2Q WKH RWKHU KDQG�
GHGXFWLYH OHDUQLQJ LV DSSOLHG ZKHQ OHDUQHUV DUH JLYHQ UXOHV WKDW WKH\ WKHQ QHHG
WR�DSSO\�

7KHUH DUH VRPH W\SHV RI LQGXFWLYH OHDUQLQJ� WKH\ DUH ³5HJUHVVLRQ´�
³&ODVVLILFDWLRQ´��DQG�³5DQNLQJ�´

Ɣ 5HJUHVVLRQ� ,W SUHGLFWV IXWXUH YDOXHV IURP SDVW GDWD� 2QH H[DPSOH LV WKH
VWRFN�PDUNHW�

Ɣ &ODVVLILFDWLRQ� 7KLV W\SH RI LQGXFWLYH OHDUQLQJ SUHGLFWV WKH FODVVLILFDWLRQ
RI D VHW RI SUHIL[HG FODVVHV� ,I WKHUH DUH � FODVVHV� LW ZLOO EH FDOOHG ELQDU\
FODVVLILFDWLRQ� KRZHYHU� LI WKHUH DUH PRUH WKDQ WZR� LW VKRXOG EH
QRPLQDWHG DV PXOWLFODVV FODVVLILFDWLRQ� 7KLV LV DSSOLHG WR WKH 79 QHZV WR
FODVVLI\�WKH�GLIIHUHQW�UDWHV�RI�QHZV�

Ɣ 5DQNLQJ� ,W WULHV WR IRUHFDVW WKH RSWLPDO RUGHU RI D JURXS RI REMHFWV LQ D
IXQFWLRQ DFFRUGLQJ WR WKH SUHGHILQHG RUGHU RI UHOHYDQFH RI WKHP� )RU
LQVWDQFH� WKLV FDQ EH VHHQ LQ D VHDUFK ZKHQ D XVHU LV ORRNLQJ IRU
VRPHWKLQJ� VR WKH VHDUFK UHVXOWV ZRXOG EH GHWHUPLQHG E\ WKLV W\SH RI
LQGXFWLYH PDFKLQH OHDUQLQJ� UDQNLQJ� 7KHVH ZRXOG EH VRUWHG ZLWK
VHDUFK�UHODWHG�SUHFLVLRQ�

7KHVH W\SHV VKRXOG EH FDWHJRUL]HG VLQFH GHSHQGLQJ RQ KRZ WKH\ DUH FODVVLILHG� LW
ZLOO EH KRZ KXPDQV FDQ PHDVXUH WKH HUURU PDGH EHWZHHQ SUHGLFWLRQ DQG UHDOLW\
ZKLFK�ZLOO�IRFXV�WKHP�LQ�D�FRPSOHWHO\�GLIIHUHQW�ZD\�

6R��WKH\�FDQ�EH�FDWHJRUL]HG�WKURXJK�VL[�GLIIHUHQW�OHDUQLQJ�NLQGV�

Ɣ 6XSHUYLVHG /HDUQLQJ� ,W HVWDEOLVKHV D IXQFWLRQ EHWZHHQ WKH LQSXWV DQG
WKH RXWSXWV LQ ZKLFK WKH NQRZOHGJH RI WKH V\VWHP LV IRUPHG E\ ODEHOHG
H[DPSOHV�
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Ɣ 8QVXSHUYLVHG /HDUQLQJ� ,Q WKLV FDVH� WKH NQRZOHGJH LV RQO\ IRUPHG IRU
LQSXWV DQG QRW IRU RXWSXWV� 7KH LQSXWV DUH XQNQRZQ� WKDW LV ZK\ LW LV
VRXJKW�WR�UHFRJQL]H�SDWURQV�WR�ODEHO�WKH�QHZ�LQSXWV�

Ɣ 6HPL�VXSHUYLVHG /HDUQLQJ� ,W LV D FRPELQDWLRQ RI WKH DERYH RQHV VLQFH
WKLV�NLQG�RI�OHDUQLQJ�SUHVHQWV�ERWK�FDWHJRUL]HG�DQG�XQFODVVLILHG�H[DPSOHV�

Ɣ 5HLQIRUFHPHQW /HDUQLQJ� ,Q WKLV W\SH� WKH DOJRULWKP OHDUQV E\ REVHUYLQJ
DOO DURXQG� ,Q WKLV ZD\� KH UHFHLYHV LQIRUPDWLRQ IURP WKH ZRUOG DQG JLYHV
RXWSXWV WR WKH VDPH� 7KXV� IURP WKH WULDO�HUURU SURFHVV� KH LQFRUSRUDWHV
HYHU\WKLQJ�WKDW�KDV�D�SRVLWLYH�UHVSRQVH�LQ�WKH�ZRUOG�

Ɣ 7UDQVGXFWLRQ� ,WV PDLQ JRDO LV WR SUHGLFW ZKLFK ZRXOG EH WKH FRUUHFW
FODVVLILFDWLRQ�IURP�WKH�H[DPSOHV�EDVHG�RQ�WKH�LQSXWV�DQG�WKH�QHZ�LQSXWV�

Ɣ 0XOWL�WDVN OHDUQLQJ� 7KLV LQFOXGHV DOO WKRVH OHDUQLQJ PHWKRGV WKDW XVH
WKH NQRZOHGJH WKH V\VWHP KDV SUHYLRXVO\ OHDUQHG WR VROYH VLPLODU
SUREOHPV�WR�WKRVH�WKDW�KDYH�DOUHDG\�EHHQ�FDWHJRUL]HG�

,Q P\ SUDFWLFDO SDUW� H[SODLQHG LQ PRUH GHWDLO LQ SRLQW �� , ZLOO EH GRLQJ D
SURJUDP EDVHG RQ D VXSHUYLVHG DOJRULWKP FDOOHG .�11 ZKLFK PHDQV .�1HDUHVW
1HLJKERUV� ,W ZLOO FRQVLVW RI GHYHORSLQJ DQ DOJRULWKP DEOH WR GHWHFW WKURXJK GDWD
EUHDVW�FDQFHU�LQ�HDFK�W\SH�RI�SDWLHQW�

7KH DWWULEXWHV ZLOO EH UHODWHG WR FOXPS WKLFNQHVV� XQLIRUPLW\ RI FHOO VL]H DQG
VKDSH� DGKHVLRQ� HSLWKHOLDO FHOO VL]H� EDUH QXFOHL� EODQG FKURPDWLQ� QRUPDO
QXFOHROL� DQG PLWRVLV� 7KH\ ZLOO EH PHDVXUHG DPRQJ SDUDPHWHUV IURP RQH WR WHQ
WR JHW FODVVLILHG LQ ZKLFK FODVV RI WXPRU WKH\ EHORQJ WR� 7KRVH ZKR KDYH D
³WZR´ LQ WKH UHVXOWV ZLOO EH EHQLJQ EXW WKRVH ZKR KDYH D ³IRXU´ ZLOO KDYH EUHDVW
FDQFHU�

$V , KDYH H[SODLQHG EHIRUH� WKH DOJRULWKP LV RQH RI WKH VLPSOHVW WKDW H[LVWV LQ $,�
+RZHYHU� LW LV D JRRG ZD\ WR SXW LQWR SUDFWLFH 0DFKLQH /HDUQLQJ DQG VHH KRZ
DUWLILFLDO�LQWHOOLJHQFH�DFWV�WR�PDNH�D�UHOLDEOH�GLDJQRVLV�
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'HHS /HDUQLQJ�� LV D FODVV RI DOJRULWKPV XVHG LQ 0DFKLQH /HDUQLQJ� LW VLPXODWHV
WKH EUDLQ¶V EHKDYLRU WKURXJK 1HXUDO 1HWZRUNV� 7KHVH ³DUWLILFLDO QHXURQV´ KDYH
D VLPLODU VWUXFWXUH WR PDPPDOV� FRQVHTXHQWO\� KXPDQV DQG 11 ZRUN LQ WKH VDPH
ZD\ WR JHW D UHVXOW WKDW ZRXOG EH DV FORVH DV SRVVLEOH WR ZKDW D KXPDQ EHLQJ
ZRXOG KDYH KDG WKRXJKW� 6R� LQ WKLV ZD\� WKURXJK 'HHS /HDUQLQJ ZH H[WUDFW
XVHIXO SDWWHUQV LQ UDZ GDWD� DQG WKDQNV WR WKHVH IHDWXUHV� WKH 1HXUDO 1HWZRUNV
ZLOO�OHDUQ�KRZ�WR�SHUIRUP�D�WDVN�GLUHFWO\�IURP�GDWD�

2XU EUDLQ LV VWUXFWXUHG LQ DUHDV� HDFK DUHD LV GHWHUPLQHG E\ 1HXUDO 1HWZRUNV
ZKLFK KDYH D FRQFUHWH IXQFWLRQ ZLWKLQ RXU EUDLQ� 7KH VDPH RFFXUV ZLWK
³DUWLILFLDO QHXURQV´ VLQFH WKH\ DUH GLVWULEXWHG EHWZHHQ OHYHOV RU OD\HUV ZKHUH
WKH 1HXUDO 1HWZRUNV DUH UHVSRQVLEOH IRU UHFRJQL]LQJ DQG TXDOLI\LQJ HLWKHU RQO\
RQH IHDWXUH RU PRUH DEVWUDFWV DQG JHQHULF SDWWHUQV� 7KHLU JRDO LV JHWWLQJ DQ
RXWSXW�UHOLDEOH�WR�KXPDQV�

,Q WKLV ZD\� 'HHS /HDUQLQJ LV DSSURDFKLQJ XV WR D QHZ HUD RI DXWRPDWLF OHDUQLQJ
ZKLFK DOORZV KXPDQ EHLQJV WR WDNH D VWHS IRUZDUG LQ D JRRG GLUHFWLRQ DQG
GLVFRYHU�PRUH�IHDWXUHV�WKDW�ZLWK�VLPSOH�GDWD�ZH�FRXOG�QRW�EH�DZDUH�RI�

&RQVHTXHQWO\� WKLV LV DQ LPSURYHPHQW LQ FRPSXWDWLRQDO SHUFHSWLRQ ZKLFK DIIHFWV
GLIIHUHQW DUHDV VXFK DV ODQJXDJH DQG OHDUQLQJ� ,W SURYRNHV DQ DSSURDFK WR KXPDQ
FRQGLWLRQV RU HYHQ DQ RYHUFRPLQJ RI WKHP� , DP UHIHUULQJ WR LQWHOOLJHQFH�
PHPRU\��UHDVRQLQJ��DWWHQWLRQ��DQG�VR�RQ«�7KDW¶V�IDEXORXV�

6R� KXPDQV FDQ DVN PDFKLQHV GLUHFWO\ DQG H[SHFW DQ LQFUHGLEO\ LQWHOOLJHQW
UHVSRQVH� 7KH UHVSRQVLELOLW\ LV QRZ RQ WKH KXPDQ URRI WR DVN WKHP JRRG
TXHVWLRQV�WR�LPSURYH�RXU�ZRUOG�ZLWK�WKH�LQFUHGLEOH�SRZHU�DV�LV�$,�

�� 'HHS�/HDUQLQJ��TXp�HV�\�SRU�TXp�YD�D�VHU�XQD�WHFQRORJtD FODYH�HQ�HO�IXWXUR�GH�OD�LQWHOLJHQFLD
DUWLILFLDO�
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2N� EXW \RX PD\ DVN� ZKDW LV WKH GLIIHUHQFH EHWZHHQ 0DFKLQH /HDUQLQJ DQG
'HHS /HDUQLQJ" :HOO� DOO RI WKHP DUH LQGHHG ZD\V WR DSSO\ DUWLILFLDO LQWHOOLJHQFH
WR RXU OLYHV� +RZHYHU� WKH GLVWLQFWLRQ EHWZHHQ WKHP LV LQ KXPDQ LQYROYHPHQW LQ
DOO�WKHVH�W\SHV�RI�OHDUQLQJ�

,Q 0DFKLQH /HDUQLQJ� ZH QHHG KXPDQV WR WHDFK LW ZKLOH 'HHS /HDUQLQJ LV PRUH
DXWRQRPRXV� ZKLFK PHDQV WKDW WKH\ GRQ¶W QHHG VR PXFK HQJDJHPHQW ZLWK WKH
SURFHVV�

2Q RQH KDQG� WKH 0DFKLQH OHDUQLQJ PHWKRG VWDUWV ZLWK DQ REMHFW IURP ZKLFK D
KXPDQ ILOOV LWV FKDUDFWHULVWLFV LQWR WKH PDFKLQH OHDUQLQJ V\VWHP VR WKDW WKH QH[W
WLPH WKH V\VWHP HQFRXQWHUV WKDW REMHFW DQG UHFRJQL]HV LW� LW LV WKDQNV WR LWV
GDWDEDVH�

2Q WKH RWKHU KDQG� LQ WKH GHHS OHDUQLQJ SURFHVV� WKH V\VWHP OHDUQV IURP WKH UDZ
GDWD DQG FDQ LQFUHDVH LWV DFFXUDF\ LI LW LV JLYHQ PRUH GDWD� ,Q RWKHU ZRUGV� WKH
PRUH�VWLPXOL�LW�UHFHLYHV��WKH�EHWWHU�LWV�SUHGLFWLRQ�

7R VXP XS� D PDFKLQH OHDUQLQJ V\VWHP KDV WR EH WDXJKW ZKDW DUH WKH PDLQ
IHDWXUHV��LQ�WKLV�ZD\��WKH�SURJUDP�ZLOO�UHFRJQL]H�WKH�REMHFW�WKDW�LW�LV�VHHNLQJ�
+RZHYHU� LQ D GHHS OHDUQLQJ V\VWHP� WKHUH LV QR QHHG WR GHVFULEH WKH
FKDUDFWHULVWLFV RI WKH REMHFW� DOWKRXJK LW LV IHG ZLWK LPDJHV VR WKDW LW OHDUQV RQ LWV
RZQ�ZLWK�ORZHU�KXPDQ�LQYROYHPHQW�WKDQ�PDFKLQH�OHDUQLQJ�

������E 7+( %8,/',1* %/2&. 2) 7+( '((3 /($51,1*� 7+(
3(5&(37521

$FFRUGLQJ WR 0F&XOORFK� �7KH EUDLQ LV DQ LQWHOOLJHQW SUREOHP VROYHU� VR ZH
KDYH�WR�LPLWDWH�WKH�EUDLQ��

�� 'HHS�OHDUQLQJ��¢VH�SXHGHQ�SURJUDPDU�ODV�PiTXLQDV SDUD�SHQVDU�FRPR�KXPDQRV
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,I ZH FRQVLGHU WKH JUHDW FRPSOH[LW\ RI WKH EUDLQ� ZH FDQ SUHGLFW WKDW WKH
SRVVLELOLW\ RI DFKLHYLQJ LW LV GLIILFXOW� QRW WR PHQWLRQ WKDW WHFKQRORJ\ VHYHQW\
\HDUV DJR ZDV QRW HYHQ KDOI GHYHORSHG FRPSDUDWLYHO\ WR IROORZ WKH EHKDYLRU RI
WKH�EUDLQ�DV�ZH�DUH�QRZ�

7KRXJK� KXPDQV EHJDQ WR EH FRQVLGHUHG DV D VXFFHVVLRQ RI VLPSOH WDVNV ZKLFK
ZHUH UHODWHG WR V\PEROV� 'HVSLWH WKLV FRQVLGHUDWLRQ� WKH PRVW GLIILFXOW WDVN ZDV
DQG�LV�WR�OLQN�WKHVH �VLPSOH�WDVNV� WRJHWKHU�

,Q WKH ����V� �7KH 3HUFHSWURQ� ZDV GHYHORSHG E\ 5RVHQEODW� FRQFUHWHO\ LQ
����� ,W LV D YLVXDO SDWWHUQ UHFRJQLWLRQ V\VWHP DQG LWV RSHUDWLRQ LV YHU\ VLPSOH� ,W
VLPSO\ UHDGV WKH LQSXW YDOXHV� VXPV DOO WKH LQSXWV DFFRUGLQJ WR ZHLJKWV DQG
IHHGV WKH UHVXOW LQWR D WKUHVKROG IXQFWLRQ�� ZKLFK LV D IXQFWLRQ WKDW WDNHV WKH
YDOXH RQH LI D VSHFLILHG IXQFWLRQ RI WKH DUJXPHQWV H[FHHGV D JLYHQ WKUHVKROG�
DQG�]HUR�RWKHUZLVH� LQ�WKLV�ZD\��WKH�SHUFHSWURQ�JHQHUDWHV WKH�ILQDO�RXWSXW�

7KH WUDLQLQJ RI WKH SHUFHSWURQ�� FRQVLVWV WR GHWHUPLQH WKH ZHLJKWV DQG WKUHVKROGV
ZKLFK EHVW PDWFK WKH LQSXW WR WKH RXWSXW� )RU WKH GHWHUPLQDWLRQ RI WKHVH
YDULDEOHV��D�SURFHVV�LV�IROORZHG�

,W VWDUWV ZLWK UDQGRP YDOXHV DQG PRGLILHV WKHVH YDOXHV DFFRUGLQJ WR WKH
GLIIHUHQFH EHWZHHQ WKH GHVLUHG YDOXHV DQG WKRVH FDOFXODWHG E\ WKH QHWZRUN� 7R
VXP XS� WKH SHUFHSWURQ OHDUQV LQWHUDFWLYHO\ DQG LWV FULWHULRQ IRU GHFLGLQJ WKLV
GHSHQGV RQ WKH ILQDO UHVXOW RI WKH VXPPLQJ MXQFWLRQ� ZKLFK FDQ RQO\ EH HLWKHU
RQH�RU�]HUR�

)RU H[DPSOH� LI WKH YDOXH RI WKH VXPPDWLRQ MXQFWLRQ DQG WKH ELDV LV OHVV WKDQ RQH
EXW JUHDWHU WKDQ ]HUR� WKH RXWSXW RI WKH QHXURQ ZLOO EH RQH� ,Q WKH VDPH ZD\� LI
WKH�YDOXH�LV�OHVV�WKDQ�]HUR�WKH�UHVXOW�ZLOO�EH�]HUR�DQG�QRW�RQH�

�� (O�SHUFHSWUyQ�\�VX�IXQFLRQDPLHQWR
�� 7KUHVKROG�)XQFWLRQ�'HILQLWLRQ

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



��

/HW¶V JLYH DQ H[DPSOH WKDW ZLOO FOHDU XS WKH FRQFHSWV IRU \RX��� 7KLV ZLOO EH
UHODWHG WR WKH ILQDOV LQ D VFKRRO VLWXDWLRQ� 7KH LQSXWV DUH WKH WZR WHVW VFRUHV� ,I
WKH RXWSXW LV RQH� ZKLFK PHDQV WKDW WKH VXP RI WKH JUDGHV E\ WKHLU FRUUHVSRQGLQJ
ZHLJKW LV JUHDWHU WKDQ ILYH� LW LV D SDVV� ,I LW LV ]HUR� LW LV D IDLO� 7KH ZHLJKWV DUH
ZKDW�ZH�KDYH�WR�ILQG�DQG�FKDQJH�ZLWK�WKH�WUDLQLQJ�WR�JHW�WKH�SURSHU�UHVXOWV�

,Q WKLV FDVH� RXU WUDLQLQJ ZLOO FRQVLVW RI VWDUWLQJ ZLWK WZR ZHLJKWV� IRU H[DPSOH�
��� DQG ���� WKH VDPH ZHLJKW IRU HDFK H[DP DQG VHH ZKLFK UHVXOW WKH QHXUDO
QHWZRUN JLYHV IRU HDFK VWXGHQW� ,I LW IDLOV LQ DQ\ FDVH� ZH ZLOO DGMXVW WKH ZHLJKWV
OLWWOH�E\�OLWWOH�XQWLO�HYHU\WKLQJ�LV�ZHOO�DGMXVWHG�

)RU H[DPSOH� LI D VWXGHQW ZLWK D YHU\ JRRG JUDGH LQ WKH VHFRQG H[DP KDV IDLOHG
WKH FRXUVH� ZH ZLOO ORZHU WKH ZHLJKW RI WKH VHFRQG H[DP EHFDXVH LW GRHV QRW
LQIOXHQFH WRR PXFK� /LWWOH E\ OLWWOH� ZH ZLOO ILQG WKH ZHLJKWV WKDW ILW WKH WHDFKHU¶V
ILQDO JUDGHV� 7KH LGHD RI WKH DGMXVWPHQW RU IHHGEDFN LV WR DGDSW WKH QHWZRUN WR
WKH �KLGGHQ� LQIRUPDWLRQ�LQ�WKH�GDWD��LQ�WKLV�ZD\� WKH�PDFKLQH�LV�OHDUQLQJ�

�� /DV�UHGHV�QHXURQDOHV��TXp�VRQ�\�SRU�TXp�HVWiQ�YROYLHQGR
�� )LJXUH����7KH��3HUFHSWURQ

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



��

$V , VDLG EHIRUH� WKLV LV D VLPSOH H[DPSOH� 7KLV FDQ JHW FRPSOLFDWHG E\ SXWWLQJ
PRUH WHVWV� ZKLFK PHDQV PRUH LQSXWV� RU ZDQWLQJ WR JHW PRUH UHVXOWV� VXFK DV D
SHUFHSWURQ ZKRVH RXWSXW PD\ EH ³RQH RI WKH VWXGHQWV PXVW UHSHDW WKH FRXUVH´
RU ³RQH�RI�WKH�VWXGHQWV�KDV�DQ�KRQRUV�GHJUHH�´

������1(85$/�1(7:25.6

7KH ILUVW 1HXUDO 1HWZRUN ZDV FUHDWHG E\ 0F&XOORFK DQG 3LWWV� 7KHLU PRGHO ZDV
D ELQDU\ PRGHO LQ ZKLFK HDFK QHXURQ KDG D WKUHVKROG� DQG VHUYHG DV WKH EDVLV IRU
ODWHU�PRGHOV�

,Q WKH FXUUHQW PRGHOV� D 1HXUDO 1HWZRUN�� LV IRUPHG ZKHQ LW LV FRQQHFWHG WR
DQRWKHU DQG WKH\ DUH VHQGLQJ PHVVDJHV WR HDFK RWKHU WR VROYH D SUREOHP WKDW KDV
EHHQ JHQHUDWHG� 7R VROYH WKH LVVXH ZLWK WRWDO VXFFHVV DQG GLVPLVV IDLOXUH RQ LW�
WKH\�LPSURYH�WKHLU�FRQQHFWLRQV��PDNLQJ�WKHP�JDLQ�SUHFLVLRQ�

7KHLU�PRGHOV�FDQ�EH�FODVVLILHG�DV�

Ɣ %LRORJ\ PRGHOV ZKRVH QHWZRUNV DWWHPSW WR VLPXODWH ELRORJLFDO QHXUDO
V\VWHPV� DV ZHOO DV FHUWDLQ IXQFWLRQV� $ FXUUHQW H[DPSOH ZRXOG EH WKH
YLVLRQ�

Ɣ $SSOLHG DUWLILFLDO PRGHOV DUH PRGHOV WKDW GRQ¶W QHHG WR EH VWULFWO\ VLPLODU
WR ELRORJLFDO V\VWHPV DV WKHLU VWUXFWXUHV DUH FORVHO\ OLQNHG WR WKH QHHGV RI
WKH�DSSOLFDWLRQV�IRU�ZKLFK�WKH\�DUH�GHVLJQHG�

�� /DV�UHGHV�QHXURQDOHV��TXp�VRQ�\�SRU�TXp�HVWiQ�YROYLHQGR
�� )LJXUH����7KH�3HUFHSWURQ�EDVHG�RQ�DQ�H[DPSOH

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



7R FRQFOXGH� ZH FDQ VD\ WKDW 1HXUDO 1HWZRUNV DUH D PRGHO WR ILQG D VROXWLRQ WR
D SUREOHP WKDW KDV EHHQ JHQHUDWHG� 7KLV LV DFKLHYHG ZKHQ WKH FRPSXWHU SURJUDP
OHDUQV IURP GDWD DV LW LV FDSDEOH RI UHFRJQL]LQJ DQG FODVVLI\LQJ WKH LQIRUPDWLRQ LW
UHFHLYHV�WR�JHW�D�UHVXOW�

7KHUHIRUH� DFFRUGLQJ WR QHXURVFLHQFH� 1HXUDO 1HWZRUNV DUH EDVHG RQ KRZ ZH
WKLQN DQG KRZ RXU EUDLQ ZRUNV� 7KDW LV ZK\� WKH\ FDQ KHOS XV WR XQGHUVWDQG RXU
EUDLQ� LPSURYH RXU KHDOWK� DQG HYHQ DFKLHYH WKH EHVW FRQQHFWLRQV EHWZHHQ RXU
QHXURQV�GXH�WR�WKHLU�DELOLW\�WR�OHDUQ�IURP�GDWD�

������D��%,2/2*,&$/�1(85$/�1(7:25.6

,W LV HVWLPDWHG WKDW WKH KXPDQ EUDLQ FRQWDLQV PRUH WKDQ RQH KXQGUHG ELOOLRQ
QHXURQV DQG ��A�� V\QDSVHV LQ WKH QHUYRXV V\VWHP� $ V\QDSVH LV D MXQFWLRQ
EHWZHHQ WZR QHUYH FHOOV DQG DW WKLV PRPHQW D QHUYH LPSXOVH SDVVHV IURP RQH
QHXURQ WR DQRWKHU� $FFRUGLQJ WR WKH VWXGLHV RI WKH DQDWRP\ RI WKH EUDLQ� WKHUH
DUH� LQ JHQHUDO� PRUH WKDQ ����� V\QDSVHV RQ DYHUDJH� DW WKH LQSXW DQG RXWSXW RI
HDFK�QHXURQ�

$OWKRXJK DOO WKH DGYDQFHV WKDW WKHUH KDYH EHHQ XQWLO QRZ� QDWXUDO QHXURQV KDYH
WKRXVDQGV�RI�WLPHV�PRUH�FRQQHFWLYLW\�WKDQ�DUWLILFLDO�QHXURQV�

+RZHYHU� WKH PDLQ JRDO RI DUWLILFLDO QHXURQV LV QRW WR RYHUFRPH WKHVH
FRQQHFWLRQV� EXW DOVR WR GHYHORS RSHUDWLRQV RI V\QWKHVLV DQG SURFHVVLQJ
LQIRUPDWLRQ�WKDW�LV�UHODWHG�WR�DQ\�ELRORJLFDO�V\VWHP�

+HUH \RX KDYH D QHXURQ� 1RZ� OHW¶V JR WR VHH KRZ WKH\ ZRUN WR WUDQVPLW WKH
QHUYRXV�LPSXOVH�

,W KDV D ³ERG\´ WKURXJK ZKLFK QHXURQV HPLW DQG UHFHLYH QHUYH LPSXOVHV� ,Q
DGGLWLRQ� LW KDV GHQGULWHV ZKLFK DUH QHXURQ DSSHQGDJHV WKDW UHFHLYH LQSXWV IURP
RWKHU FHOOV� )LQDOO\� WKH D[RQ FDUULHV WKH QHXURQ¶V RXWSXW WR WKH GHQGULWHV RI RWKHU
QHXURQV XVLQJ HOHFWULFDO SRWHQWLDO GLIIHUHQFHV� &RQFUHWHO\� WKH D[RQV XVH WKH

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



VRGLXP�SRWDVVLXP ERPE WKDW� ZLWK WKH SHUIHFW FRQGLWLRQV� DOORZV WKH
WUDQVPLVVLRQ�RI�WKH�QHUYH�LPSXOVH�

��

������E�$57,),&,$/�1(85$/�1(7:25.6

$UWLILFLDO 1HXUDO 1HWZRUNV LQGHHG KDYH EHHQ FUHDWHG ZLWK ELRORJLFDO SULQFLSOHV�
EXW GXH WR WKHLU PXOWLSOH IXQFWLRQDOLWLHV� WKH\ KDYH EHFRPH JUHDW QHXUDO
QHWZRUNV VLQFH WKH\ RIIHU LPSURYHG SRVVLELOLWLHV IRU DGDSWLYH SURFHVVLQJ GXH WR
WKH�DOJRULWKPV�WKH\�XVH�

,Q DGGLWLRQ� EHFDXVH RI WKHLU QRQOLQHDU SURFHVVLQJ� WKHLU FDSDELOLW\ WR
DSSUR[LPDWH IXQFWLRQV� FODVVLI\ SDWWHUQV DQG LQIRUPDWLRQ� DQG HYHQ LVRODWH WKH
QHWZRUN IURP ³QRLVH´� ZKLFK LV WKH XQZDQWHG GDWD WKDW LQWHUIHUH ZLWK WKH VLJQDO�
LQFUHDVHV�ZLWK�WKHVH�W\SHV�RI�QHXUDO�QHWZRUNV�

�� )LJXUH����:K\�DUH�1HXURQ�$[RQV�/RQJ�DQG�6SLQGO\"

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



7R FRQFOXGH� DOWKRXJK WKH\ GRQ¶W RYHUFRPH WKH QXPEHU RI FRQQHFWLRQV WKDW WKH
1DWXUDO 1HXUDO 1HWZRUNV KDYH� WKH\ DUH DOVR D JUHDW DOWHUQDWLYH WR PDQ\ RWKHU
IXQFWLRQDOLWLHV�WKDW�PD\�QHHG�D�QHXUDO�QHWZRUN�

�����$,�0(',&$/�$33/,&$7,216

������$,�0(',&$/�$33/,&$7,216��2)�72'$<

1RZDGD\V� PHGLFLQH LV IDU IURP WKH LQHYLWDEOH WUDQVIRUPDWLRQ RI WKH IROORZLQJ
\HDUV DV WR ZK\ FRQVXPHUV QHHG WR EH IXOO\ HQJDJHG� +RZHYHU� WKHUH DUH WKUHH
EDVLF�DSSOLFDWLRQV�LQ�FXUUHQW�PHGLFLQH�

2Q 'LDJQRVWLF DQG WUHDWPHQW VXSSRUW� $, WKUHVKROGV V\VWHPV FDQ UHDVRQ�
WKLQN DQG OHDUQ� PDNLQJ PDFKLQHV PRUH HIILFLHQW DQG KHOSIXO IRU GRFWRUV� )RU
LQVWDQFH� D FRPSXWHU SURJUDP FDQ FRPSDUH DQ LPDJH RU D VFDQ RI D WXPRU DQG
FRPSDUH LW ZLWK LWV GDWDEDVH ZKLFK ZLOO HVWDEOLVK LI WKH ³WXPRU´ LV D PHODQRPD
RU�QRW�

7KH\ DUH DOVR XVHG LQ ;�UD\V� /DE 7HVWV� &7�6FDQV� LQ WKLV ZD\ PXQGDQH WDVNV
FDQ EH FDUULHG RXW IDVWHU� PRUH HIILFLHQWO\ DQG DFFXUDWHO\� )RU H[DPSOH� DW
SUHVHQW LQ &DUGLRORJ\ SDUW RI WKH SDWLHQW GDWD LV PRQLWRUHG� KHDUW�EHDW� EORRG
SUHVVXUH� DQG WKH R[\JHQ FRQFHQWUDWLRQ LQ WKH EORRG� 1HYHUWKHOHVV� LW LV DERXW
EHLQJ DEOH WR FRQWLQXRXVO\ PRQLWRU WKH UDWH DQG WKH GHSWK RI EUHDWKLQJ� WKH EUDLQ
ZDYHV� WKH DFWLYLW\� WKH PRRG RI WKH SDWLHQW DW DQ\ PRPHQW DQG WKLV FDQ EH
DFFRPSOLVKHG�E\�WKH�ZKROH�LPSOHPHQWDWLRQ�RI�$,�LQ�PHGLFLQH�

+RZHYHU� UHVHDUFKHUV DQG VFLHQWLVWV XVH DUWLILFLDO LQWHOOLJHQFH IRU GUXJ
GHYHORSPHQW� 7KDW LV DQ LPSRUWDQW DFKLHYHPHQW VLQFH JHWWLQJ DQ HIIHFWLYH GUXJ
FDQ�FRVW�ELOOLRQV�DQG�PRUH�WKDQ�D�GHFDGH�

,Q VKRUW� WKHUH DUH PDQ\ EHQHILWV WKDW DUWLILFLDO LQWHOOLJHQFH FDQ EULQJ XV DQG LI
ZH OHW LW LQ ZH ZLOO HQMR\ HYHQ PRUH RI LWV IXQFWLRQDOLWLHV� 1RZ� , ZRXOG OLNH WR
LQIRUP \RX PRUH DERXW WKH DSSOLFDWLRQ RI $, LQ YDFFLQHV DQG SKDUPDFHXWLFDOV
DV� QRZDGD\V� ZH QHHG D ORW RI VXSSRUW LQ WKHVH WZR GHSDUWPHQWV DQG , DP VXUH
\RX�ZLOO�VHH�WKH�SRWHQWLDO�WKDW�$,�FDQ�EULQJ�WR�RXU�VRFLHW\�

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������
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2XU KHDOWK V\VWHP KDV EHHQ WUDQVIRUPHG GXH WR WKH ZLGH UDQJH RI FLUFXPVWDQFHV
WKDW KXPDQ EHLQJV KDYH OLYHG LQ� LQ WKH SDVW GHFDGHV� 7KLV KDV PDGH WKH
(XURSHDQ 8QLRQ D JOREDO OHDGHU LQ KHDOWK�UHODWHG WR DUWLILFLDO LQWHOOLJHQFH
DSSOLFDWLRQV�

7KXV� LW QHHGV D KLJK�VWDQGDUG KHDOWK V\VWHP ZLWK ULFK KHDOWK GDWD� DQG
REYLRXVO\� WKH SURPRWLRQ RI D VWURQJ HFRV\VWHP RI LQQRYDWLRQ LQ HDFK RI RXU
FRXQWULHV�

,Q WKH (EROD HSLGHPLF� WKH SRZHU RI DQ $, SURJUDP ZDV XVHG WR ILQG IURP
H[LVWLQJ GUXJV WKH RQH ZKLFK ZRXOG EH HIIHFWLYH WR FRPEDW WKH GLVHDVH� ,Q RQH
GD\� $, KDG DOUHDG\ IRXQG WZR GUXJV WKDW FRXOG UHGXFH (EROD LQIHFWLYLW\�
:LWKRXW�WKDW�SURJUDP��WKH�DQDO\VLV�ZRXOG�KDYH�FRVW�PRQWKV�RU�HYHQ�\HDUV�

:LWK WKH SDQGHPLF RI &29,'���� WKH $,¶V WUHQG KDV GUDVWLFDOO\ EHHQ
DFFHOHUDWHG VLQFH UHVHDUFKHUV KDYH FUHDWHG PDQ\ DSSOLFDWLRQV IRU FRQWDFW�WUDFLQJ
WKH SHRSOH ZKR KDYH EHHQ LQ FRQWDFW ZLWK D SRVLWLYH RI &29,'���� ,Q WKLV ZD\�
WKHVH DSSV PRQLWRU WKH VSUHDG RI WKH YLUXV DQG DOVR UHLQIRUFH WKH SXEOLF KHDOWK
UHVSRQVH WR LW E\ UHGXFLQJ WKH FRQWDJLRXVQHVV RI WKH YLUXV DQG HQVXULQJ EHWWHU
KHDOWK�IRU�VRFLHW\�
������$,�0(',&$/�$33/,&$7,216�2)�7202552:

7HFKQRORJ\ 	 DUWLILFLDO LQWHOOLJHQFH DUH UDSLGO\ HYROYLQJ LQWR UHDO VROXWLRQV IRU
RXU KHDOWK� DQG WKHLU SRZHU FDQ GHILQLWHO\ FKDQJH RXU OLYHV� +RZHYHU� DOO WKLV
SRWHQWLDO ZLOO QRW VHUYH LI KXPDQV GR QRW WUXVW LQ LW WR RXU EHQHILW� 7KDW LV ZK\
ZH QHHG WR JUDGXDOO\ LQFRUSRUDWH $, WHFKQLTXHV LQWR RXU KHDOWKFDUH V\VWHP WKDW
FRXOG�VDYH�OLYHV�LQ�PDQ\�ZD\V�

,Q WKH IXWXUH� LW LV EHOLHYHG WKDW ZLWK DUWLILFLDO LQWHOOLJHQFH DQG WHFKQRORJ\ ZH
FDQ VHH DQ\ SDUW RI WKH ERG\ DQG PDNH D WKUHH�GLPHQVLRQDO LPDJH WR YLHZ LQ
�����ZKDW�LV�KDSSHQLQJ�LQ�DQ\�SDUW�RI�RXU�RUJDQLVP�

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



,Q DGGLWLRQ� ZLWK �' SULQWHUV� ELRPHGLFDO HQJLQHHUV ZLOO EH DEOH WR SULQW RUJDQV�
WKXV� SHRSOH LQ XUJHQW QHHG RI D WUDQVSODQW ZLOO QRW EH ��VR GHSHQGHQW RQ D
FRPSDWLEOH SDWLHQW DQG WKHVH HQJLQHHUV FRXOG HYHQ SULQW D ���� FRPSDWLEOH
RUJDQ�XVLQJ�WKH�SDWLHQW
V�FHOOV��PDNLQJ�LQFRPSDWLELOLW\�LPSRVVLEOH�

,Q WKH ILHOG RI FDQFHU� LPSURYHPHQWV VXFK DV QDQRVHQVRUV DUH H[SHFWHG� ZKLFK
ZRXOG HQDEOH FDQFHU WR EH GHWHFWHG DV HDUO\ DV SRVVLEOH� 1RWZLWKVWDQGLQJ�
QDQRVHQVRUV PD\ DOVR EH XVHIXO LQ GHWHFWLQJ DQ LPSHQGLQJ KHDUW DWWDFN RU D
IRUWKFRPLQJ�DXWRLPPXQH�DWWDFN�

)LQDOO\� LW LV DOVR KRSHG WKDW '1$ VHT�HQFLQJ FDQ VXSSODQW WKH WUDGLWLRQDO
SK\VLFDO DXWRSV\� DV LW FDQ GHWHUPLQH WKH FDXVH RI WKH GHDWK PRUH DFFXUDWHO\ WKDQ
WKH�RWKHU�

$OO RI WKHVH DSSOLFDWLRQV FDQ EH XQGHUWDNHQ DV ORQJ DV ELRVHQVRUV� JHQRPH
VHTXHQFLQJ� DQG LPDJLQJ DUH LQ RXU OLYHV� )RU WKLV� KXPDQV PXVW JLYH DUWLILFLDO
LQWHOOLJHQFH�D�FKDQFH��$UH�ZH�UHDG\�IRU�WKLV"

����$,�	�0(',&,1(

����$,�	�0(',&$/�',$*126,6

, IHHO H[FLWHG DERXW WKH IXWXUH� DERXW WKH SRZHU RI XVLQJ WKH WHFKQRORJLFDO WRROV
WKDW ZH DUH LPPHUVHG LQ� (YHU\WKLQJ LQ RXU GHFDGH LV DERXW WKH SRZHU WR
LPSURYH RXU TXDOLW\ RI OLIH� WKH SRZHU WR VDYH WKH SODQHW ZH OLYH LQ� DQG WKH
SRZHU�WR�LPSURYH��REYLRXVO\��PHGLFDO�GLDJQRVLV�

1RZDGD\V� ZH DUH VXUURXQGHG E\ D ORW RI LQIRUPDWLRQ WKDW FDQ SORZ KXJH
GDWDVHWV DQG OHDUQ ZLWKLQ WKH SURFHVV� ,Q DGGLWLRQ WR WKH DUWLILFLDO LQWHOOLJHQFH
WHFKQLTXHV� GHHS OHDUQLQJ ZLOO EULQJ SUHFLVLRQ WR GLDJQRVLV DQG HYHQ
SURJQRVWLFDWLRQ�

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



$V , KDYH VDLG EHIRUH� WKHVH WRROV DUH QRW FUHDWHG WR UHSODFH KXPDQV EXW WR
LPSURYH DQG IDFLOLWDWH RXU GDLO\ OLYHV E\ SURYLGLQJ UHFRPPHQGDWLRQV RQ WKH
SDWLHQWV¶�WUHDWPHQW�ZKLFK�ZLOO�SUREDEO\�EH�WKH�PRVW�DFFXUDWH�HYHU�

$ SK\VLFLDQ RI $QFLHQW *UHHFH FDOOHG +LSSRFUDWHV VWDWHG WKDW ³,W LV PRUH
LPSRUWDQW WR NQRZ ZKDW VRUW RI SHUVRQ KDV D GLVHDVH WKDQ WR NQRZ ZKDW VRUW RI
GLVHDVH D SHUVRQ KDV�´ :LWK FRPSXWHUV� WKLV FDQ EH HDVLO\ DFKLHYHG DV WKH\
PDNH SDWWHUQV WR JLYH RXWSXWV MXVW DV ZH HDW HYHU\ GD\ WR VXUYLYH� :H VKRXOG
WDNH�DGYDQWDJH�RI�LW�

������+2:�'2�3+<6,&,$16�',$*126("

$FFRUGLQJ WR 'DQLHO .DKQHPDQ� ³7R EH D JRRG GLDJQRVWLFLDQ� D SK\VLFLDQ QHHGV
WR DFTXLUH D ODUJH VHW RI ODEHOV IRU GLVHDVHV� HDFK RI ZKLFK ELQGV DQ LGHD RI WKH
LOOQHVV DQG LWV V\PSWRPV� SRVVLEOH DQWHFHGHQWV DQG FDXVHV� SRVVLEOH
GHYHORSPHQWV DQG FRQVHTXHQFHV� DQG SRVVLEOH LQWHUYHQWLRQV WR FXUH RU PLWLJDWH
WKH�LOOQHVV�´

'DQLHO .DKQHPDQ�� LV D 3URIHVVRU RI 3V\FKRORJ\ DW WKH 8QLYHUVLW\ RI 3ULQFHWRQ�
,Q ����� KH UHFHLYHG WKH 1REHO 0HPRULDO 3UL]H IRU (FRQRPLF 6FLHQFHV� +H KDV
ZULWWHQ PDQ\ ERRNV VXFK DV ³7KLQNLQJ� IDVW DQG VORZ´� ³1RLVH´� ³+HXULVWLF DQG
%LDVHV´ DPRQJ RWKHUV� ,Q VRPH RI KLV ERRNV� KH KDV DQDO\]HG WKH SURFHVV RI
KRZ�SK\VLFLDQV�GLDJQRVH�DQG�HYHQ�KDV�DGYLVHG�WKHP�WR�FKDQJH�WKH�SDUDGLJP�

,Q UHDO OLIH WLPH� ZKHQ SK\VLFLDQV DVVHVV FDVHV� WKH\ QHHG WR SURFHVV HDFK ELDV RI
LQIRUPDWLRQ DV V\PSWRPV� WHVW UHVXOWV DQG TXLFNO\ FRPH XS ZLWK D ZLGH UDQJH RI
SRVVLEOH�FDXVHV�WKDW�FRXOG�ILW�ZLWK�DOO�WKHVH�VLJQDOV�

'DQLHO .DKQHPDQ ZRXOG FODVVLI\ RXU WKLQNLQJ ZLWKLQ WZR V\VWHPV� %RWK RFFXU
LQ�GLIIHUHQW�DUHDV�RI�WKH�EUDLQ�DQG�HYHQ�GLIIHU�IURP�WKH�PHWDEROLF�UHTXLUHPHQWV�

�� %LRJUDSK\�RI�'DQLHO�.DKQHPDQ

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



2Q RQH KDQG� V\VWHP RQH LV WKDW DXWRPDWLF� TXLFN� LQWXLWLYH DQG HIIRUWOHVV ZD\ RI
WKLQNLQJ��� 7KLV V\VWHP SURPRWHV UDSLG VROXWLRQV WR D SUREOHP� +RZHYHU� LW KDV
EHHQ GHPRQVWUDWHG WKDW XVLQJ RQO\ V\VWHP RQH LV PDOIXQFWLRQLQJ� LW LV DOVR FDOOHG
IDVW�PHGLFLQH�

'RQDOG 5HGHOPHLHU� D &DQDGLDQ SK\VLFLDQ ZKR ZDV LQVSLUHG E\ 'DQLHO
.DKQHPDQ� DQG $PRV 7YHUVN\� ZKR ZDV DQ ,VUDHOL SV\FKRORJLVW ZKR GLVFRYHUHG
WKH V\VWHPDWLF KXPDQ FRJQLWLYH ELDV DQG KDQGOLQJ RI ULVN� ZURWH ³<RX QHHG WR EH
VR FDUHIXO ZKHQ WKHUH LV RQH VLPSOH GLDJQRVLV WKDW LQVWDQWO\ SRSV LQWR \RXU PLQG
WKDW EHDXWLIXOO\ H[SODLQV HYHU\WKLQJ DOO DW RQFH� 7KDW LV ZKHQ \RX QHHG WR VWRS
DQG�FKHFN�\RXU�WKLQNLQJ�´

2Q WKH RWKHU KDQG� V\VWHP WZR� LQ FRQWUDVW� LV D VORZ� UHIOHFWLYH SURFHVV WKDW
LQYROYHV DQDO\WLF HIIRUW� 1RWZLWKVWDQGLQJ� RQO\ XVLQJ WKLV V\VWHP LV QRW HQRXJK
HLWKHU�

7KDW LV ZK\ D PL[ RI ERWK LV D EHWWHU FRPELQDWLRQ WR SURYLGH WKH ULJKW GLDJQRVLV
EXW WKHUH DUH RWKHU YDULDEOHV WKDW FRPH LQWR SOD\ DV ZHOO� 2QH RI WKHVH LV WKH ODFN
RI HPSDWK\ ZKLFK LV DOUHDG\ KDSSHQLQJ DW WKH PHGLFDO VFKRRO� ,Q WKLV ZD\�
GRFWRUV GR QRW DSSO\ HPSDWK\ WR WKHLU ZRUN HYHQ LI WKLV RQH LV D NH\ IDFWRU IRU
LPSURYLQJ GLDJQRVWLF VNLOOV DQG GLDJQRVLQJ FRUUHFWO\� :H QHHG WR UHPHPEHU WKDW
HDFK�PHGLFDO�GHFLVLRQ�KDV�D�FRQVHTXHQFH�RQ�WKH�SDWLHQW¶V�OLIH�
������:+$7�,6�:521*�:,7+�7+(�',$*126,6"

$FFRUGLQJ WR WKH :DOO 6WUHHW -RXUQDO��� WKH OHDGLQJ FDXVHV RI PLVGLDJQRVHV LQ D
VDPSOH�RI�����SK\VLFLDQ�UHSRUWHG�FDVHV�DUH�WKH�IROORZLQJ�LQ�WKH�JUDSK�

�� ³7KH�.H\�WR�5HGXFLQJ�'RFWRUV¶�0LVGLDJQRVHV´
�� -XGJHPHQW�8QGHU�8QFHUWDLQW\��+HXULVWLFV�DQG�%LDVHV�
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��

$V ZH FDQ VHH LQ WKH FKDUW� GHOD\ LQ GLDJQRVLV LV WKH PRVW LPSRUWDQW UHDVRQ IRU
PDOSUDFWLFH�OHDGLQJ�WR�PLVGLDJQRVLV�LQ�FORVH�WR�����

:KDW , SUHWHQGHG ZLWK WKLV FKDUW LV WR GHPRQVWUDWH WKDW SK\VLFLDQV DUH QRW SHUIHFW
VLQFH WKH\ DUH KXPDQV DQG WKDW LV ZK\ WKH\ PDNH PLVWDNHV� 8QIRUWXQDWHO\� WKHVH
PLVWDNHV�LQ�WKLV�SURIHVVLRQ�FDQ�FRVW�OLYHV�

+RZHYHU� , FDQQRW SURYH P\ WKHRU\ EDVHG RQ WKH HUURU UDWH EHWZHHQ SK\VLFLDQV
DQG PDFKLQHV� VLQFH LQ WRGD\¶V PHGLFLQH� DUWLILFLDO LQWHOOLJHQFH LV QRW SUDFWLFHG
ZKHQ LW LQYROYHV WKH SDWLHQW� 0\ TXHVWLRQ QRZ LV KRZ FDQ ZH NQRZ LI VRPHWKLQJ
LV�JRRG�RU�EDG�IRU�XV�LI�ZH�GR�QRW�HYHQ�WHVW�LW�LQ�RXU�PHGLFDO�V\VWHP"

)URP P\ SRLQW RI YLHZ� , WKLQN WKDW DUWLILFLDO LQWHOOLJHQFH VKRXOG EH LPSOHPHQWHG
JUDGXDOO\� ,I ZH VHH WKDW LW KHOSV WKH PHGLFLQH WR DFKLHYH EHWWHU UHVXOWV� OHW¶V
PRYH IRUZDUG� ,I LW GRHV QRW� OHW¶V HOLPLQDWH LW� EXW , DP VXUH WKLV ZLOO QRW
KDSSHQ�
�� )LJXUH����&DXVHV�IRU�PLVGLDJQRVLV���VHOI�PDGH�
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6R� ZH FRXOG WDNH DGYDQWDJH RI FRPSXWHUV DQG SURJUDPV ZKLFK DUH PRUH
HIILFLHQW DQG WKH\ GR QRW GHSHQG RQ IDWLJXH� JUHDW RU KRUULEOH GD\V� RXU PRRG RU
VLPSO\ OLIH FLUFXPVWDQFHV� 7KH\ RSHUDWH EDVHG RQ D SURJUDP WKDW KXPDQV KDYH
FUHDWHG WR HQVXUH HIILFLHQF\ DQG SHUIHFWLRQ LQ WKH H[HFXWLRQ RI WKH DUHD LQ ZKLFK
WKH\�DUH�HQJDJHG�

,Q KHDOWKFDUH� $, WHFKQLTXHV LQ FRPSXWHUV DQG SURJUDPV FDQ EH SHUIHFWO\
DSSOLHG VLQFH� LQ FRPSDULVRQ WR D GRFWRU ZKR PLJKW YLVLW DURXQG WHQ RI
WKRXVDQGV RI SDWLHQWV� WKH\ DUH DEOH WR DPDVV E\ GDWD FROOHFWLRQ� WKH �������
SK\VLFLDQV¶�H[SHUWLVH��RU�HYHQ�VHYHUDO�PLOOLRQ�ZRUOGZLGH�

+RZHYHU� QRWKLQJ LV DV VLPSOH DV LW VHHPV DQG GLDJQRVLQJ ZLWK $, LV
FRPSOLFDWHG VLQFH HDFK SDWLHQW KDV D GLIIHUHQW RUJDQLVP ZLWK VXEMHFWLYH
V\PSWRPV DQG KRZ WKH\ DUH GLIIHUHQWO\ GHVFULEHG E\ HDFK SDWLHQW� ,Q WKH VDPH
ZD\��WKH�JHVWXUHV�DQG�WKH�IDFLDO�H[SUHVVLRQ�DOVR�YDULHV�DPRQJ�SDWLHQWV�

$OO RI WKHVH WXUQ GLDJQRVLQJ LQWR D GLIILFXOW SUDFWLFH IRU $,¶V ZRUOG VLQFH LW LV VR
FRPSOLFDWHG WR FDSWXUH LQ D IHZ ZRUGV DOO RI WKH PDQ\ VWLPXOL WKDW DUH LQ RXU
ERG\�ZKHQ�LQ�SDLQ�

7KH +XPDQ 'LDJQRVLV 3URMHFW�� LV D ZRUOGZLGH FRPPXQLW\ RI PHGLFDO
SURIHVVLRQDOV GHGLFDWHG WR HQGLQJ XQHTXDO DFFHVV WR PHGLFDO NQRZOHGJH� ,W LV
XVHG E\ PRUH WKDQ ����� GRFWRUV WKDW FRPH IURP DURXQG �� FRXQWULHV� ,WV
SXUSRVH LV WR FUHDWH D FRPPXQLW\ RI FRQWULEXWRUV WKDW FDQ VKDUH PHGLFDO FDVHV
DQG UHFHLYH IHHGEDFN IURP WKHP� KHOSLQJ SK\VLFLDQV ZLWK WKHLU FOLQLFDO
UHDVRQLQJ�DQG�HODERUDWLQJ�WKH�SURSHU�GLDJQRVLV�IRU�SDWLHQWV�
7R DFKLHYH WKLV UHODWLRQVKLS E\ FRPPXQLFDWLQJ GLDJQRVHV DPRQJ JUHDW GRFWRUV�
LW LV QHFHVVDU\ WR FRPELQH FROOHFWLYH LQWHOOLJHQFH� ZKLFK FRPHV IURP SK\VLFLDQV�
ZLWK PDFKLQH OHDUQLQJ� 7KLV SURMHFW SUHWHQGV WR EH PRUH DFFXUDWH DQG DIIRUGDEOH
LQ WKH IXWXUH� LQ WKLV ZD\� DOO WKH FRXQWULHV RI WKH ZRUOG ZLOO KDYH DFFHVV WR
PHGLFDO�NQRZOHGJH�DQG�QRW�RQO\�D�IHZ�

�� 7KH�+XPDQ�'LDJQRVLV�3URMHFW
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%\ WKH ZD\� WKLV FRPSDQ\ LQWHQGV WR OHY\ DW OHDVW ������� GRFWRUV DW WKH HQG RI
���� DQG HYHQ LQFUHDVH WKH XVH RI QDWXUDO�ODQJXDJH SURFHVVLQJ DOJRULWKPV WR
FRPELQH�$,�WRROV�ZLWK�DOO�RI�WKH�GRFWRUV�WKDW�FRQWULEXWH�WR�WKLV�DPD]LQJ�SURMHFW�

������:+$7�'2(6�$,�'2�)25�',$*126,6"

, WKLQN WKDW LW LV LPSRUWDQW WR QRWH ZKDW $, KDV GRQH IRU GLDJQRVLV XQWLO QRZ�
0DQ\ DSSOLFDWLRQV DQG WRROV KDYH EHHQ FUHDWHG WR HQVXUH VXEVWDQWLDO SURJUHVV LQ
WKH ILHOG� 0DQ\ RI WKHVH DUH UHODWHG WR WKH GLDJQRVLV RI GLIIHUHQW SDUWV RI WKH
ERG\�

$FFRUGLQJ WR (ULF 7RSRO LQ KLV ERRN ³'HHS 0HGLFLQH�´ WKHUH DUH WKUHH PDLQ
DUHDV LQ ZKLFK $, KDV PDGH D GLIIHUHQFH LQ WKH ODVW IHZ GHFDGHV� WKH EUDLQ DQG
WKH�KHDUW�ZKLFK�DUH�YLWDO�IRU�KXPDQ�EHLQJV�DQG�FDQFHU�

,Q WKH EUDLQ� $, KDV DFKLHYHG EHWWHU LQWHUSUHWDWLRQV RI PHGLFDO VFDQV IRU WKRVH
ZKR PD\ KDYH D VWURNH WKDQNV WR UHOLDEOH EUDLQ LPDJHV� ZKLFK KDYH DOVR
LPSURYHG�WKH�GLDJQRVLV�RI�$O]KHLPHU¶V�GLVHDVH�

,Q KHDUW UHVHDUFK� $, KDV DFFRPSOLVKHG LWV JRDOV RI LPSURYLQJ QRW RQO\
HOHFWURFDUGLRJUDPV� ZKLFK DUH WKH UHFRUGV RI D SHUVRQ¶V KHDUWEHDW ZHOO
UHSUHVHQWHG LQ ILJXUH ��� IRU DUUK\WKPLDV� EXW DOVR RQ HFKRFDUGLRJUDSKLF LPDJHV
ZKLFK DUH D W\SH RI PHGLFDO WHVW WKDW XVHV VRXQG ZDYHV WR FDSWXUH OLYH LPDJHV
IURP�\RXU�KHDUW��ZHOO�GHILQHG�LQ�ILJXUH����

�� ��

�� )LJXUH����(FKRFDUGLRJUDSKLF�,PDJH

�� )LJXUH����(OHFWURFDUGLRJUDSKLF�,PDJH
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,Q FDQFHU� PDFKLQHV KDYH GLDJQRVHG VNLQ OHVLRQV DV ZHOO DV PDQ\ H\H GLVHDVHV
WKDQNV WR WKH UHWLQDO LPDJHV VLQFH WKH\ DUH VR DFFXUDWH� ,Q DGGLWLRQ� LW KDV EHHQ
GHPRQVWUDWHG WKDW SURFHVVLQJ VRXQGV DQG YRLFHV KDYH LPSURYHG WKH GLDJQRVLV RI
PDQ\�W\SHV�RI�VWUHVV�GLVRUGHUV�RU�HYHQ�WUDXPDWLF�EUDLQ�LQMXULHV�

+RZHYHU� QRW RQO\ PDFKLQHV KDYH EHHQ FUHDWHG WR LPSURYH GLDJQRVLV EXW DOVR
DSSOLFDWLRQV VXFK DV WKH )DFH�*HQH DSS ZKLFK KHOS WKH GLDJQRVLV IRU PRUH WKDQ
����� JHQHWLF FRQGLWLRQV� 7KLV DSS LQFUHDVHV WKH FRQILGHQFH RI FOLQLFLDQV DQG
ELRLQIRUPDWLFV E\ SULRULWL]LQJ JHQHWLF GLVRUGHUV DQG YDULDQWV LQ FOLQLF DQG LQ WKH
ODE�

7KH FUHDWRUV RI WKH DSS KDYH DFFRPSOLVKHG WKLV JRDO E\ DSSO\LQJ GHHS OHDUQLQJ
WR LPDJHV RI SHRSOH� LGHQWLI\LQJ IDFLDO IHDWXUHV WKDW DUH ODQGPDUNV RI WKH
V\QGURPH�

7KLV FRQWLQXRXVO\ IDYRUV WKH GLDJQRVLV RI JHQHWLF DQG UDUH GLVHDVHV DQG WKH EHVW
WKLQJ RI DOO RI WKLV LV WKDW WKH PDFKLQHU\ QHHGHG WR DSSO\ $, DQG LPSURYH
GLDJQRVLV LV UHODWLYHO\ FKHDS DQG IDVW� 7KDW LV ZK\ WKLV IDFW FRXOG PDNH WKH
WUHDWPHQWV�PRUH�FRVW�HIIHFWLYH�

����$,�	�021,725,1*�3$7,(176

(VWDEOLVKLQJ D PRQLWRULQJ SDWLHQW V\VWHP LV QRW GLIILFXOW LI WKH PHDVXUHPHQWV
UHTXLUH ORZ IUHTXHQF\ RI GDWD VLQFH LI WKHUH LV D KLJK IUHTXHQF\ RI LQIRUPDWLRQ� LW
UHTXLUHV�SD\LQJ�PRUH�DWWHQWLRQ�WR�WKH�VWUXFWXUH�RI�WKH�V\VWHP�

1RWZLWKVWDQGLQJ� WKH UHDO GLIILFXOW\ UHOLHV RQ WKH FROODERUDWLRQ RI KHDOWKFDUH
SURIHVVLRQDOV WKDW ZH GRQ¶W KDYH VR PXFK� DQG REYLRXVO\ RI WKH SDWLHQWV WR
HQVXUH�WKDW�WKH\�DUH�EHLQJ�PRQLWRUHG�SURSHUO\�E\�WKH�$,�SURJUDP�

,Q DGGLWLRQ WR DOO RI WKLV GDWD WKDW LV EHLQJ UHTXHVWHG� WKHUH PXVW EH VRPH ZD\V RI
FRPPXQLFDWLRQ EHWZHHQ WKH SDWLHQW DQG WKH KRVSLWDO DQG LWV SURIHVVLRQDOV WR
VKDUH�WKH�V\PSWRPV�WKDW�WKH�SDWLHQW�KDV�H[SHULHQFHG��IRU�H[DPSOH�
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�������:+<�,6�3$7,(17�)2//2:�83�127�$�68&&(66"

7R GHYHORS D ILQDO SURGXFW� D SURFHVV GHVLJQ PXVW EH IROORZHG� 2QH RI LWV VWHSV
LV FDOOHG ³7HVW DQG UHGHVLJQ�´ 7KLV VWHS FRQVLVWV RI WHVWLQJ WKH LPSOHPHQWDWLRQ
DQG�VHHLQJ�LI�WKH�UHTXLUHPHQWV�DUH�EHLQJ�IXOILOOHG�

+RZHYHU� WR DFKLHYH WKLV \RX QHHG WR KDYH PDQ\ KHDOWKFDUH SURIHVVLRQDOV WR
UHYLHZ GDWD� FOLQLFDO HYLGHQFH� D SURYHQ VROXWLRQ DV ZHOO DV D JUHDW HFRQRPLF
SRWHQWLDO�WR�VXSSRUW�DOO�RI�WKHVH�FKDOOHQJHV�DQG�FRPPHUFLDO�FRVWV�

1RZ��OHW¶V�WDON�RQH�E\�RQH�WR�JHW�WKH�ZKROH�XQGHUVWDQGLQJ�RI�WKHP�

7KH ILUVW UHDVRQ WKDW , ZRXOG OLNH WR FRPPHQW DERXW LV WKH ODFN RI KHDOWKFDUH
SURIHVVLRQDOV VLQFH WKH UHVXOWV DQG LWV LPSURYHPHQWV RI DQ\ KHDOWK V\VWHP FRXOG
RQO\ EH DFKLHYHG E\ PRQLWRULQJ SDWLHQWV¶ GDWD� %XW WR HQVXUH WKDW WKH $,
SURJUDP ZRUNV� ZH QHHG KHDOWKFDUH SURIHVVLRQDOV ZKR UHYLHZ WKH UHVXOWV DQG DFW
RQ WKHP� , NQRZ WKDW WKH\ DUH H[SHQVLYH DQG KDYH D VKRUW VXSSO\ EXW WKH\ DUH D
PDQGDWRU\�UHTXLUHPHQW�IRU�WKH�VXFFHVV�RI�WKH�SURGXFW�

7KH VHFRQG UHDVRQ LV UHODWHG WR FOLQLFDO HYLGHQFH�� ZKLFK LPSOLHV WKDW D V\VWHP
KDV LPSURYHG UHVXOWV VLQFH SDWLHQWV KDYH EHHQ PRQLWRUHG IUHTXHQWO\ DQG ZHOO�
LPSURYHG FRPIRUW EHFDXVH WKH SDWLHQW KDV UHTXLUHG QR QHHG RI JRLQJ WR WKH
KRVSLWDO WR PDNH PHDVXUHPHQWV EXW VWD\LQJ FRPIRUWDEO\ DW KRPH GRLQJ WKHP
DQG� ILQDOO\� ZKHQ WKHUH LV FOLQLFDO HYLGHQFH WKHUH KDV EHHQ DQ LPSURYHPHQW LQ
WKH HIILFLHQF\ RI WKH V\VWHP DV WKH WLPH QHHGHG WR SURFHVV D SDWLHQW LV UHGXFHG�
FRQVHTXHQWO\� GRFWRUV KDYH PRUH WLPH WR IRFXV RQ WKRVH SDWLHQWV WKDW GHPDQG
VSHFLDO�DWWHQWLRQ�GXH�WR�WKH�ZRUNIORZ�RI�DXWRPDWLRQ�

7KH ODVW UHDVRQ LV WKH ODFN RI D VROXWLRQ� 7KLV PRWLYH LV GXH WR GLIIHUHQW ZD\V RI
WKLQNLQJ DPRQJ HQJLQHHUV DQG KHDOWKFDUH SURIHVVLRQDOV� (QJLQHHUV KDYH EHHQ
WDXJKW GXULQJ DOO WKHLU FDUHHU WR VHHN WKH FKHDSHVW� HIILFLHQW DQG SUDFWLFDO
SURGXFW� +RZHYHU� LQ WKH ZRUOG RI PHGLFLQH� WKHVH DUH QRW WKH VWDQGDUG
UHTXLUHPHQWV EXW GRFWRUV DQG RWKHU KHDOWKFDUH FRPSDQLHV ORRN IRU D VROXWLRQ IRU

�� 7KH�)XWXUH�RI�5HPRWH�3DWLHQW�0RQLWRULQJ�LV�LQ�$UWLILFLDO ,QWHOOLJHQFH
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WUHDWLQJ D VSHFLILF W\SH RI GLVHDVH RU D SODWIRUP WKDW HQDEOHV SDWLHQWV WR IROORZ D
VWDQGDUG�FDUH�SURWRFRO�

,Q VXPPDU\� WR DFKLHYH D VXFFHVVIXO SDWLHQW IROORZ�XS� RXU V\VWHP QHHGV PRUH
KHDOWKFDUH SURIHVVLRQDOV FDSDEOH RI HIIHFWLYHO\ PRQLWRULQJ SDWLHQW GDWD� DV ZHOO
DV DQ XQGHUVWDQGLQJ EHWZHHQ WKH UHDVRQLQJ RI WKH HQJLQHHUV DQG WKDW RI
KHDOWKFDUH�SURIHVVLRQDOV�

������7+(�3520,6(�2)�$,

$, LV RXU SURPLVH IRU D EHWWHU IXWXUH LQ KHDOWKFDUH� ,W LV H[SHFWHG WR FRYHU WKH
PRQLWRULQJ�RI�WKH�SDWLHQWV�EXW�DOVR�WKH�GLVHDVH�PDQDJHPHQW�

,Q WKH PRQLWRULQJ SURFHVV� WKH $, SURJUDP FRXOG LGHQWLI\ SDWLHQWV� E\ DQDO\]LQJ
GDWD� WKDW PD\ QHHG SRWHQWLDO DWWHQWLRQ� ,Q WKLV ZD\� GXH WR WKH DXWRPDWLRQ
SURFHVV RI $, DOJRULWKPV DQG V\VWHPV� GRFWRUV ZRXOG KDYH DW WKHLU GLVSRVDO PRUH
WLPH�WR�GHGLFDWH�WR�WKRVH�ZKR�QHHG�FDUH�

7KH PDLQ JRDO RI DUWLILFLDO LQWHOOLJHQFH LV� KRZHYHU� WKH PDQDJHPHQW RI DOO
SDWLHQWV¶ WUHDWPHQW LQ WKH ZD\ WKDW LV H[SHFWHG� 7KLV ZLOO IXQFWLRQ ZKLOH WKH
SDWLHQW LV EHLQJ PRQLWRUHG� :KHQ WKH V\VWHP GHWHFWV VRPHWKLQJ ZURQJ LQ KLV
RUJDQLVP� WKH SDWLHQW ZLOO UHFHLYH IHHGEDFN ZLWK WKH WUHDWPHQW WKDW QHHGV WR EH
IROORZHG� ,Q WKLV ZD\� RQO\ ZKHQ WKH WUHDWPHQW GRHV QRW IXQFWLRQ RU H[FHHGV WKH
OLPLWV�VHW�E\�WKH�GRFWRUV��ZLOO��KHDOWKFDUH�SURIHVVLRQDOV�LQWHUYHQH�

,W VKRXOG EH QRWHG WKDW DW DOO WLPHV� WKHUH ZLOO EH KHDOWKFDUH GDWD DQDO\VWV WKDW
ZLOO UHYLHZ DOO WKH UHVSRQVHV WKH $, V\VWHPV SURYLGH WR WKH SDWLHQWV� ,Q WKLV ZD\�
VDIHW\�ZLOO�EH�JXDUDQWHHG�

7R FRQFOXGH� , VWURQJO\ EHOLHYH WKDW $, LV VXFK D SURPLVH WR KHOS VROYH WKH
KHDOWKFDUH FULVLV WKDW ZH DUH IDFLQJ QRZDGD\V� 7KURXJK $,� ZH KDYH WKH SRZHU
WR UDGLFDOO\ LPSURYH WKH ZD\ ZH OLYH� , DP DZDUH WKDW LW LV DQ H[SHQVLYH
LQYHVWPHQW DW WKH EHJLQQLQJ EXW , EHOLHYH WKDW LW ZLOO EH VR UHZDUGLQJ LQ WKH HQG�
,Q D IHZ \HDUV� WKDQNV WR DUWLILFLDO LQWHOOLJHQFH ZH ZLOO IUHH GRFWRUV IURP URXWLQH
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DQG PXQGDQH WDVNV DQG ZH ZLOO HYROYH IURP PRQLWRULQJ SDWLHQWV WR GLVHDVH
PDQDJHPHQW�ZLWK�WKH�$,�SRZHU�

����$,�	�3(5621$/,=('�+($/7+&$5(

7KH ZRUOG WKDW SHRSOH OLYH LQ WRGD\ LV IXOO RI SHUVRQDOL]HG HQWHUWDLQPHQW� 7KH
IDFW WKDW ZH DUH JLYLQJ OLNHV RQ VRFLDO PHGLD� ZDWFKLQJ VRPH YLGHRV RQ <RXWXEH�
DQG EX\LQJ FHUWDLQ W\SHV RI FORWKHV JHQHUDWHV DQ LQFUHGLEOH DPRXQW RI GDWD ZLWK
ZKLFK $, LV UHODWLYHO\ HDV\ WR PDQDJH� $UWLILFLDO ,QWHOOLJHQFH DOORZV KXPDQV WR
HVWDEOLVK�FOHDU�FKDUDFWHULVWLFV�DERXW�D�SHUVRQ�E\�DQDO\]LQJ�WKHLU�GDWD�

,Q KHDOWKFDUH� WKH VDPH LV KDSSHQLQJ DV LQ PXVLF DQG HYHQ RQ 79 SODWIRUPV VXFK
DV 1HWIOL[� &OLQLFLDQV DQG SKDUPDFHXWLFDOV DUH ORRNLQJ DW WKLV GDWD� WR JHW DQ LGHD
RI KRZ WKH SDWLHQW LV DQG KRZ KH RU VKH ZLOO UHVSRQG WR WKH WUHDWPHQW� 7KH\ DUH
WU\LQJ WR GHYHORS SHUVRQDOL]HG WUHDWPHQWV DQG WKHUDSLHV WR DFKLHYH WKHLU JRDO LQ
DQ�LGHDO�OLIH��SUHYHQW�GLVHDVH�

1HYHUWKHOHVV� WKHUH DUH PDQ\ YDULDEOHV LQ WUHDWPHQW DQG LW QHHGV D ODUJH DPRXQW
RI GDWD DQG PDQ\ LQVLJKWV IURP HDFK SDWLHQW� %XW QR ZRUULHV VLQFH ZLWK $,� DOO RI
WKLV�LV�SRVVLEOH�VLQFH�LW�LV�FDSDEOH�RI�PDQDJLQJ�KXJH�GDWDVHWV�

7KHVH GDWDVHWV FRQWDLQ JHQHWLF DQG JHQRPLF GDWD RI WKH SDWLHQW� KLV PHGLFDO
KLVWRU\� HYHU\WKLQJ D GRFWRU VKRXOG NQRZ DQG FRQVLGHU WR SUHVFULEH D GUXJ RU D
WUHDWPHQW WR DQ\ SDWLHQW� 7KXV� $, WKURXJK PDFKLQH OHDUQLQJ PRGHOV FRXOG ILQG
SDWWHUQV� WUHQGV� DQG DQRPDOLHV LQ GDWD WKDW VLPSO\ LQIRUP WKH GRFWRU RI WKHVH
DQRPDOLHV WR SUHYHQW WKH SDWLHQW IURP GLVHDVH� 6R� ZLWK $, LQ WKH EDFNJURXQG�
GRFWRUV�ZLOO�PDNH�EHWWHU�DQG�LQIRUPHG�GHFLVLRQV�

������*(1(5,&�96��3(5621$/,=('�'58*�'(9(/230(17

8QIRUWXQDWHO\� QRZDGD\V WKHUH DUH PDQ\ FOLQLFDO WULDOV� ZKLFK DUH WHVWV WKDW
H[DPLQH D SDWLHQW RU VRPHWKLQJ OLNH D PDFKLQH WR HQVXUH LWV JRRG SHUIRUPDQFH�
WKDW DUH VWLOO H[HFXWHG E\ JLYLQJ WKH VDPH GRVH RI D GUXJ WR SHRSOH WKDW�
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REYLRXVO\� KDYH GLIIHUHQW JHQHWLFV DQG VSHFLILF ELRPDUNHUV RQ WKHLU ERG\��� 7KH
UHVXOW�RI�WKLV�WULDO�LV�KRZ�WKH�PDMRULW\�KDV�UHDFWHG�

+RZHYHU� ZKDW KDSSHQV WR WKRVH WKDW DUH QRW ZLWKLQ WKH VWDWLVWLFDO DSSURDFK" 7KH
DQVZHU LQ JHQHULF GUXJ GHYHORSPHQW LV WKDW WKRVH SDWLHQWV ZRQ¶W KDYH WKH GUXJ
HIILFDF\�RQ�WKH�WUHDWPHQW�WKDW�WKH�RWKHUV�ZLOO�KDYH�

&RQWUDULO\ WR WKRVH SDWLHQWV WKDW DUH RQ SHUVRQDOL]HG PHGLFLQH� LI WKH VWDQGDUG
WUHDWPHQW GRHV QRW ZRUN IRU WKHP� SK\VLFLDQV WKURXJK SK\VLFDO� JHQRPLF� DQG
JHQHWLF H[DPV ZLOO ILQG WKH EHVW WUHDWPHQWV DQG WKHUDSLHV IRU WKH SDWLHQW EHQHILW
DQG QRW IRU WKH SRSXODWLRQ EHQHILW� $, ZLOO KHOS WR DFKLHYH WKHP� JLYLQJ YHORFLW\�
YROXPH��YDULHW\��DQG�YHUDFLW\�WR�WKH�SURFHVV�

:KDW \RX PD\ DVN \RXUVHOI� ZKLFK DUH WKH SURFHGXUHV LQ ERWK W\SHV RI GUXJ
GHYHORSPHQW" :HOO� , WKLQN LW LV LPSRUWDQW WR H[SODLQ ERWK VR WKDW \RX FDQ VHH WKH
GLIIHUHQFHV�EHWZHHQ�WKHP��/HW¶V�EHJLQ�ZLWK JHQHULF GUXJ�GHYHORSPHQW�

������*(1(5,&�'58*�'(9(/230(17

$FFRUGLQJ WR WKH VWDQGDUG SKDVHV RI JHQHULF GUXJ GHYHORSPHQW� , ZRXOG GLYLGH
WKLV�SURFHVV�LQWR�ILYH�VWHSV���

,Q WKLV ILUVW VWHS� WKH PDLQ JRDO LV WR ³)LQG DOO WKH 7DUJHWV´� ZKLFK DUH WKH JHQHV
DQG WKH SURWHLQV WKDW SOD\ D UHOHYDQW JRDO LQ D GLVHDVH� 2QFH WKH\ DUH IRXQG� WKH\
FDQ EH XVHIXO DV GUXJV VLQFH WKH\ RIWHQ PHHW WKH FRPPHUFLDO UHTXLUHPHQWV�
+RZHYHU� EHIRUH EHLQJ UHDG\ WR FRQVXPH� DVVD\V DUH UHTXLUHG WR ILQG WKH
FRPSRXQG WKDW ZLOO IRUP WKH GUXJ� UHGXFH LWV VLGH HIIHFWV DQG VWDUW WKH
GHYHORSPHQW�RI�WKH�VDPH�

�� 'UXJ�'LVFRYHU\�DQG�'HYHORSPHQW�3URFHVV

�� 7KH�UROH�RI�$,�LQ�DGYDQFLQJ�SHUVRQDOL]HG�KHDOWKFDUH
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$IWHU WKLV� EHJLQV ZKDW LV FDOOHG WKH ³3UHFOLQLFDO 5HVHDUFK´ ZKLFK LV WKH VWHS
WKDW GHWHUPLQHV WKH GUXJ¶V HIILFDF\ DQG DOVR LWV VDIHW\� ,Q WKLV SKDVH LV GHILQHG
WKH FRUUHFW GRVDJH� WKH VLGH HIIHFWV RQ JHQGHU� UDFH DPRQJ RWKHUV� DQG HYHQ WKH
HIILFDF\ ZKHQ WKLV RQH LQWHUDFWV ZLWK RWKHU WUHDWPHQWV� 7KDW LV ZK\ , EHOLHYH WKLV
LV D FUXFLDO VWHS WR GHWHUPLQH WKH FRPSHWLWLYH DGYDQWDJH LQ FRPSDULVRQ WR RWKHU
GUXJV�

7KH�WKLUG�VWHS�LV�FDOOHG ³&OLQLFDO�'HYHORSPHQW´ LQ ZKLFK�UHVHDUFKHUV�PRYH�WR�LW
WKH GUXJ¶V GHYHORSPHQW DQG HYHQ EHJLQ VRPH VWXGLHV DQG WULDOV ZLWK KXPDQ
YROXQWHHUV� 3HUVRQDOO\� , WKLQN WKDW WKLV SKDVH LV WKH PRVW GLIILFXOW DQG DOVR
FRQWURYHUVLDO VLQFH WKHUH DUH PDQ\ YDULDEOHV WR FRQVLGHU VXFK DV WKH EXGJHW EXW
DOVR WKH HIILFDF\ DQG WKH UHGXFHG QXPEHU RI VLGH HIIHFWV WKDW WKH GUXJ PXVW KDYH
RQ WKH YROXQWHHUV WKDW SDUWLFLSDWH LQ WKHVH WULDOV� 7KLV ULJRURXV SURFHVV PXVW EH
IROORZHG FRUUHFWO\ DQG LI ZH ZDQW WR EH HIIHFWLYH� LW QHHGV DV PDQ\ YROXQWHHUV DV
SRVVLEOH�

$IWHU PDNLQJ PDQ\ WULDOV RQ YROXQWHHUV� DQDO\]LQJ ELRORJLFDO VDPSOHV� DQG
HQVXULQJ WKH SDWLHQWV¶ VDIHW\ LQ LWV FRQVXPSWLRQ� WKH QH[W SKDVH FRQVLVWV RI
UHYLHZLQJ WKH GUXJ� 7KLV RQH LV H[HFXWHG LQ WKH 86 E\ WKH )'$� ZKLFK PHDQV
)RRG DQG 'UXJ $GPLQLVWUDWLRQ� DQG E\ WKH (0$ LQ (XURSH� ZKLFK PHDQV
$JHQFLD�(XURSHD�GH�0HGLFDPHQWRV�

7KHUH DUH PDQ\ UHDVRQV ZK\ D GUXJ FDQ QRW EH DSSURYHG E\ WKHVH
DGPLQLVWUDWLRQV� 6RPH H[DPSOHV ZRXOG EH WKH WR[LFLW\ VLQFH WKH FKHPLFDO
VXEVWDQFH VKRXOG QRW GDPDJH WKH RUJDQLVP� DQRWKHU UHDVRQ LV WKH ODFN RI
HIILFDF\ RI WKH GUXJ ZKLFK SURYRNHV D UHMHFWLRQ E\ WKH )'$ RU WKH (0$ DQG
HYHQ WKH LQFRKHUHQW UHVSRQVH RI D GUXJ EHFDXVH LI LW GRHV QRW IXOILOO WKH GHVLUHG
IXQFWLRQ��ZKDW�LV�LW�JRRG�IRU"

)LQDOO\� WKH ODVW SKDVH LV WKH PRQLWRULQJ RI WKH GUXJ DIWHU LWV ODXQFK RQ WKH
PDUNHW VLQFH LQ WKLV IROORZ�XS� SDWLHQWV RU PDQXIDFWXUHUV FDQ UHSRUW DQ\
SUREOHPV�WKDW�WKH\�PD\�KDYH�DQG�WKLV�JXDUDQWHHV�WKH�VDIHW\�RI�VRFLHW\�

������3(5621$/,=('�0(',&,1(
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,Q SHUVRQDOL]HG PHGLFLQH��JHQHWLF� JHQRPLF� ELRPDUNHU VWXGLHV� DQG D SK\VLFDO
H[DP DUH WKH ILUVW WKLQJV WKDW DUH SHUIRUPHG RQ D SDWLHQW WR HVWDEOLVK D GLDJQRVLV
DQG GHILQH WKH WUHDWPHQW DQG LWV EHVW GRVDJH� WKDW LV ZK\ WKLV ZLOO EH FDOOHG
3KDVH���

7KLV LV IROORZHG E\ WKH VWXG\ RI SDWKRELRORJ\� ZKLFK LV D EUDQFK RI PHGLFLQH
WKDW IRFXVHV HVSHFLDOO\ RQ WKH FKDQJHV WKDW RFFXU LQ WKH RUJDQV DQG WLVVXHV RI WKH
ERG\ GXH WR RU FDXVHG E\ WKH GLVHDVH LW LV VXIIHULQJ IURP� ,Q WKLV SKDVH �� FOLQLFDO
WULDOV DUH LQLWLDWHG EXW WKHUH DUH QRW VR PDQ\ YROXQWHHUV EXW RQO\ D IHZ� 7KLV IDFW
HQVXUHV KLJK VHQVLWLYLW\ WR WKH HIIHFWV RI WKH SURSRVHG GUXJ DQG FRQVHTXHQWO\�
FDUHIXO�PRQLWRULQJ�RI�WKRVH�ZKR�HQUROOHG�LQ�WKH�WULDO�LV�QHHGHG�

3KDVH � LV ZKDW LV FDOOHG WKH ,QWHUYHQWLRQ &KRLFH DQG LW FRQVLVWV RI WDNLQJ
DFWLRQ WR LPSOHPHQW D WUHDWPHQW RU D WKHUDS\ WR DQ LQGLYLGXDO� 7KLV LV QRW DV HDV\
DV LW VHHPV VLQFH WZR FLUFXPVWDQFHV FDQ RFFXU KHUH� ,I WKH SDWLHQW QHHGV DQ
H[LVWHQW GUXJ� WKHQ SHUIHFW� WKH FKRLFH ZRXOG EH EDVHG RQ PDWFKLQJ WKH SDWLHQW¶V
SURILOH ZLWK WKH DFWLRQ RI D GUXJ� +RZHYHU� LI WKH DYDLODEOH GUXJV GR QRW ILW ZLWK
WKH SDWLHQW¶V QHHGV� WKHQ WKURXJK ELRSVLHV DQG ELRPDWHULDOV� UHVHDUFKHUV FRXOG
GHYHORS�D�SHUVRQDOL]HG�GUXJ�WKDW�FRXOG�VDYH�WKH�SDWLHQW¶V�OLIH�

$IWHU WKDW� SKDVH � LV ZKDW LV FDOOHG ,QWHUYHQWLRQ 7HVWLQJ ZKLFK LQYROYHV
FKHFNLQJ LI WKH LQWHUYHQWLRQ FKRLFH KDV ZRUNHG RQ WKH UHOHYDQW LQGLYLGXDO
XQGHUJRLQJ�WKH�GLDJQRVLV�DQG�SDWKRELRORJ\�DVVHVVPHQW�

)LQDOO\� WKH ODVW RQH LV FDOOHG 'DWD :DUHKRXVLQJ WKH 5HVXOWV ZKLFK LPSOLHV
VWRULQJ DOO WKH SDWLHQW GDWD DQG WKH LQIRUPDWLRQ REWDLQHG VR WKDW WKH SDWLHQW GDWD
FRXOG EH DQDO\]HG WR ILQG IXUWKHU SDWWHUQV DQG FRQFOXVLRQV EHWZHHQ OLIHVW\OHV
DQG�LOOQHVVHV�

������7+(�.(<�,1*5(',(17��$,

�� $UWLILFLDO�,QWHOOLJHQFH�DQG�3HUVRQDOL]HG�0HGLFLQH
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$, SOD\V D JUHDW UROH LQ WKH GHVLJQLQJ RI QHZ GUXJV� ,WV DSSOLFDWLRQ KDV EHHQ
XVHG LQ PDQ\ GHVLJQ VLWXDWLRQV� IURP PDWHULDOV RSWLPL]DWLRQ� ZKHUH WKH PDLQ
JRDO LV WR JHW WKH EHVW YHUVLRQ RI D PDWHULDO EDVHG RQ LWV SURSHUWLHV� WR ILQG WKH
EHVW ZD\ WKDW WKHVH PDWHULDOV FDQ EH SDFNDJHG LQWR RQH� VR ZKDW $, GRHV KHUH LV
WR�LGHQWLI\�WKH�EHVW�VWUXFWXUH�LQWR�ZKLFK�DOO�WKH�PDWHULDOV�ZRXOG�EHVW�ILW�

,Q DGGLWLRQ� ZLWK $,� ODUJH KXJH GDWDVHWV FDQ EH FROOHFWHG DQG DQDO\]HG ZLWK WKH
PDFKLQH�OHDUQLQJ�FDSDELOLWLHV�LQ�VXFK�D�IDVWHU�ZD\�WKDQ�LI�LW�ZDV�GRQH�PDQXDOO\�

)XUWKHUPRUH� DUWLILFLDO LQWHOOLJHQFH SURYLGHV D FOHDU YLVLRQ RI WKH GDWD VLQFH LW LV
FDSDEOH RI FUHDWLQJ SDWWHUQV DPRQJ D JURXS RI SDWLHQWV ZLWK FHUWDLQ
FKDUDFWHULVWLFV ZKLFK DOORZV KXPDQV WR NQRZ LQIRUPDWLRQ WKDW ZH ZRXOG QRW EH
DEOH�WR�UHODWH�WR�

,I WKH GDWD LV DQDO\]HG PRUH TXLFNO\� WKHUDSLHV DQG WUHDWPHQWV ZLOO EH GHYHORSHG
UDSLGO\� 7KLV IDFW PDNHV $, DEOH WR DGPLQLVWHU GRVDJHV WR WKH SDWLHQWV¶ WUHDWPHQW
DQG HYHQ WR SUHYHQW GLVHDVH VLQFH KDYLQJ PRUH LQIRUPDWLRQ DERXW ZKDW KDV
SURYRNHG D GLVHDVH ZLOO PDNH KXPDQV PRUH FRQVFLRXV DERXW LW DQG ZH ZLOO EH
DEOH�WR�LQWURGXFH�SUHYHQWLRQ�PHDVXUHV�

7R VXP XS� $, LV WKH NH\ WKDW ZLOO RSHQ WKH GRRU WR SHUVRQDOL]HG PHGLFLQH� ,W
ZLOO LQWURGXFH YHORFLW\� DFFXUDF\ EXW DOVR YHUDFLW\ LQ RXU KHDOWKFDUH V\VWHP�
'HILQLWHO\� DUWLILFLDO LQWHOOLJHQFH ZLOO IDFLOLWDWH GUXJ GLVFRYHU\� SUHGLFWLQJ WKH
ULJKW GRVH WR D SDWLHQW� 7KLV GRVH GHSHQGV RQ VR PDQ\ YDULDEOHV VXFK DV JHQGHU�
UDFH� ZHLJKW DPRQJ RWKHUV DQG WKDW LV WKH SHUIHFW WDVN IRU VXFK D GHHS OHDUQLQJ
DOJRULWKP� 2XU JRDO LQ DQ LGHDO OLIH LV WR SUHYHQW GLVHDVH� VR ZKDW DUH ZH ZDLWLQJ
IRU"

����$,�	�7+(�9,578$/�0(',&$/�6,5,

������7+(�6725<�2)�'$9,'�	�7+20$6

� 'DYLG��,�KDYH�D�SDLQ�LQ�P\�JXW�
� :KDW�DQG�ZKHQ�GLG�\RX�HDW�ODVW��7KRPDV"��VDLG�WKH�YLUWXDO�PHGLFDO�'DYLG�
� :HOO��DURXQG�WZR�KRXUV�DJR��%XW�,�DP�QRW�KXQJU\�'DYLG�
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� 2N� , ZLOO VFKHGXOH VRPH WHVWV� 'RQ¶W ZRUU\� , ZLOO RUGHU WKH NLW IRU WKH
EORRG WHVW� DQG PHDQZKLOH� FRXOG \RX JHW \RXU VPDUWSKRQH XOWUDVRXQG"
:H
OO�KDYH�WKH�UHVXOWV�RI�WKH�WHVWV�RQ�:HGQHVGD\�

� :HOO� WKH XOWUDVRXQG LV DOO ULJKW� 7KH LPDJHV DUH FOHDU DQG GR QRW VKRZ
DQ\�DQRPDO\�

� 7KDQN�\RX��'DYLG��&RXOG�,�WDNH�VRPHWKLQJ�IRU�WKH�SDLQ�XQWLO�:HGQHVGD\"
� <HV��\RX�FDQ�WDNH�D�VWRPDFK�SURWHFWRU�EHIRUH�PHDOV�DQG�D�ORZ�FDUE�GLHW�
� 3HUIHFW��WKDQNV�
� <RXU�ZHOFRPH��7KRPDV�

������������������������������������������������������������������������������������������������

:HGQHVGD\

� 7KRPDV��,�KDYH�\RXU�WHVWV¶�GDWD�WR�UHYLHZ�
� 2N��'DYLG��:KDW�GR�WKH\�VKRZ"
� 7KRPDV� WKHUH LV D EDFWHULXP FDOOHG 6� IHFDOLV� 7KH SUHVHQFH RI LW

LQFUHDVHV WKH ULVN RI FRORQ FDQFHU� , QHHG WR PDNH VXUH WKDW LW LV RQO\ D
EDFWHULXP�DQG�QRW�FDQFHU��,�ZDQW�\RX�WR�KDYH�D�FRORQRVFRS\�

� 2N��WKDQNV��'DYLG�
� 'RQ¶W \RX ZRUU\ DERXW LW 7KRPDV� , DP VXUH ZKDWHYHU WKLV LV KDV EHHQ

FDXJKW�LQ�WLPH�

7KH�(QG

������,668(6�:,7+�7+(�9,578$/�0(',&$/�6,5,�2)�7+(�)8785(

$IWHU UHDGLQJ WKLV VWRU\� LW LV HDV\ WR IDQWDVL]H DERXW WKH LGHD RI KDYLQJ D YLUWXDO
PHGLFDO 6LUL WR WDNH FDUH RI XV DQG LPSURYH RXU KHDOWK� +RZHYHU� WKHUH DUH VRPH
LVVXHV UHODWHG WR WKLV GUHDP WKDW , ZDQW WR VKRZ \RX VLQFH EXLOGLQJ LW LV QRW VR
HDV\ EHFDXVH RI WKH VLPSOH IDFW RI ZKDW LW UHSUHVHQWV IRU WKH VRFLHW\ ZH OLYH LQ
DV�ZHOO�DV�IRU�WKH�ZKROH�ZRUOG�

&UHDWLQJ D SRZHUIXO� YLUWXDO PHGLFDO 6LUL LV D PXOWL�IDFHWHG FKDOOHQJH WKDW
LQFOXGHV ERWK SROLWLFDO DQG WHFKQRORJLFDO LVVXHV� +RZHYHU� LWV FUHDWLRQ ZRXOG
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LQYROYH QRW RQO\ JURZLQJ SK\VLFLDQV EXW DOVR KHOSLQJ XV WR WDNH FDUH RI
RXUVHOYHV�DQG�EH�RXU�EHVW�YHUVLRQ�

7KH YLUWXDO PHGLFDO 6LUL QHHGV VR PDQ\ LQSXWV WR EH DV JRRG DV D GRFWRU RU HYHQ
EHWWHU VLQFH LW FDQ KDYH WKH GDWD RI ��������� GRFWRUV DQG KHDOWKFDUH
SURIHVVLRQDOV WRJHWKHU ZKLFK LPSOLHV VR PXFK NQRZOHGJH WKDW FDQ EH DSSOLHG WR
DOO�WKH�SDWLHQWV�

1RWZLWKVWDQGLQJ� HYHU\WKLQJ LV QRW DV SUHWW\ DV LW VHHPV DQG WKLV LV RQH RI WKH
FDVHV� 7KLV PDFKLQH WR ZRUN SURSHUO\ ZLOO QHHG WR NQRZ RXU PHGLFDO KLVWRU\ EXW
QRW D SDUW RI WKLV GDWD EXW DOO WKH GDWD� )URP WKH SUHQDWDO SKDVH WR WKH SUHVHQW� LW
QHHGV WR EH FRQWLQXRXVO\ XSGDWHG� 7KLV LV D KDUG ILUVW VWHS VLQFH LW FDQ EH D OLIH
VWUHVV HYHQW EHFDXVH RI LWV LQWUXVLRQ LQWR SHRSOH
V SULYDWH OLYHV� 7KH PDLQ SRLQW
KHUH LV WKDW WKH TXDOLW\ RI WKH LQSXW GDWD LV HVVHQWLDO DQG WKH ODFN RI LW ZRXOG
FRPSURPLVH�WKH�YHUDFLW\�RI�WKH�RXWSXW�RI�WKH�$,�DVVLVWDQW� ��

$QRWKHU PLVKDS ZRXOG EH UHODWHG WR SRYHUW\� ,I WKH PHGLFDO 6LUL LV LPSURYHG LQ
UHVXOWV DQG UHGXFHG LQ FRVWV� D FLWL]HQ ZLWK D VDODU\ LQ ZKLFK FDQ DIIRUG LW ZLOO
GHILQLWHO\ ZDQW WR EX\ LW� %\ HQDEOLQJ WKHVH GHYLFHV WR EH SXUFKDVHG� LQHTXDOLWLHV
LQ KHDOWK FDUH ZRXOG EH IXUWKHU DGGUHVVHG� 1RW WR PHQWLRQ WKDW LQ WKH
XQGHYHORSHG�FRXQWULHV�WKLV�WHFKQRORJ\�ZRXOG�QRW�DUULYH�

7KDW LV ZK\ , EHOLHYH WKDW WKLV WHFKQRORJ\ VKRXOG QRW JR EH\RQG WKH KRVSLWDOV DV�
LQ WKLV ZD\� PHGLFDO LQHTXDOLWLHV EHWZHHQ FRXQWULHV ZRXOG EH DYRLGHG� DQG
FRQVHTXHQWO\� WKH FUHDWLRQ RI PDQ\ PHGLFDO 6LULV LQ WKH KRVSLWDO ZRXOG EH
IDYRUHG� )RU H[DPSOH� RQH RU WZR LQ HDFK KRVSLWDO FRXOG EH D JUHDW LGHD DV WKHUH
DUH GHSDUWPHQWV WKDW LQ WKHLU GD\�WR�GD\ ZRUN IDFH YHU\ LPSRUWDQW GHFLVLRQV� IRU
WKDW� D PHGLFDO 6LUL ZRXOG VXSSRUW WKH YHUDFLW\ RI D GRFWRU
V GHFLVLRQV RU SHUKDSV
VLPSO\ SURYLGH REMHFWLYH UHDVRQLQJ EDVHG RQ WKH GDWD REWDLQHG DQG JLYH WKH
SK\VLFLDQ�DQRWKHU�YLHZ�

+RZHYHU� WKH ZRUOG ZH OLYH LQ GRHV QRW WKLQN DERXW WKH FRQVHTXHQFHV WKDW WKLV
GHYLFH ZRXOG KDYH RQ HPHUJLQJ RU XQGHUGHYHORSHG FRXQWULHV VLQFH ODUJH
FRPSDQLHV DQG HYHQ \RXQJ HQWUHSUHQHXUV ZRXOG WKLQN WKDW HYHQ LI WKH\ KDG WKDW�

�� 'HHS�0HGLFLQH��KRZ�$UWLILFLDO�,QWHOOLJHQFH�FDQ�PDNH KHDOWKFDUH�KXPDQ�DJDLQ
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WKH\ ZRXOG QRW KDYH WKH QHFHVVDU\ WRROV WR JLYH WR WKHP WKH FXUH IRU D GLVHDVH�
7KXV� ZH DUH DW WKLV SRLQW� HYHQ WKRXJK WKH ZRUOG LV QRW WKH VDPH� WKH PHQWDOLW\
UHPDLQV VR LGHQWLFDO� , DP DZDUH WKDW SHUIHFW HTXDOLW\ FDQ QHYHU EH DFKLHYHG� EXW
ZKDW ZRXOG KDSSHQ LI ZH EDODQFHG WKH VFDOHV RI KHDOWKFDUH D OLWWOH ELW" :H DOO
GHVHUYH�D�OLIH��RU�UDWKHU��D�TXDOLW\�RI�OLIH��GRQ¶W�ZH"

����5(%8,/',1*�7+(�9$/8(6�21�+($/7+&$5(

³,Q OHDUQLQJ WR WDON WR KLV SDWLHQWV� WKH GRFWRU PD\ WDON KLPVHOI EDFN LQWR ORYLQJ
KLV ZRUN� +H KDV OLWWOH WR ORVH DQG PXFK WR JDLQ E\ OHWWLQJ WKH VLFN PDQ LQWR KLV
KHDUW�´ ��$QDWROH�%UR\DUG

$QDWROH %UR\DUG�� ZDV DQ $PHULFDQ ZULWHU� OLWHUDU\ FULWLF� DQG HGLWRU IURP 1HZ
2UOHDQV ZKR ZURWH IRU 7KH 1HZ <RUN 7LPHV� ,Q DGGLWLRQ WR KLV PDQ\ UHYLHZV
DQG FROXPQV� KH SXEOLVKHG VKRUW VWRULHV� HVVD\V� DQG WZR ERRNV GXULQJ KLV
OLIHWLPH�

7KHVH ZRUGV PDGH PH UHWXUQ EDFN WR D PRPHQW ZKHQ , ZDV ZDWFKLQJ 79 DW
QLJKW ZLWK P\ SDUHQWV� WKH\ ZHUH DVOHHS EXW , ZDV FOHDU�KHDGHG VR , NHSW
ZDWFKLQJ LW� 7KH QHZV RI )HEUXDU\ ��� ���� ZDV EHLQJ WHOHYLVHG DQG , ZLOO QHYHU
IRUJHW WKH GD\ ZKHQ WKH %2(� ZKLFK PHDQV ³%ROHWtQ 2ILFLDO GHO (VWDGR�´
SXEOLVKHG�WKH�QHZ�UHJXODWLRQ�WKDW�LPSOLHG�RQO\����PLQXWHV�SHU�YLVLW�IRU�GRFWRUV�

7KDW GD\ , FRXOGQ¶W XQGHUVWDQG ZK\ PHGLFLQH ZDV WUHDWHG DV D FRPPHUFLDO
FRPSDQ\� 7KH NH\ ZRUGV WKH\ ZHUH WDONLQJ DERXW LQ WKHLU VSHHFKHV ZHUH
SURGXFWLYLW\� HIILFLHQF\ DPRQJ RWKHUV� 3DUGRQ" ,Q ZKLFK ZRUOG FRXOG \RX
HVWDEOLVK WKH QHFHVVDU\ DQG VWDQGDUG WLPH LQ ZKLFK \RX FRXOG GLDJQRVH ZLWKRXW
EHLQJ ZURQJ LQ \RXU GHFLVLRQV DQG PDNLQJ WKH QHFHVVDU\ WR VDYH WKH OLIH RI D
SDWLHQW"�7KH�DQVZHU�LV�QRQH�

6LQFH WKHQ� , XQGHUVWRRG WKDW RXU VRFLHW\ QHHGHG D VROXWLRQ ZLWK WKH ³WLPH�
ZKLFK LV D IDFWRU WKDW KDV EHHQ WULPPHG GXH WR WKH H[SORVLYH HFRQRPLF JURZWK
RI KHDOWKFDUH RYHU \HDUV� 7KLV IDFW SURYRNHV WKH PRVW RI WKH ZRUVW FRQVHTXHQFHV
WR�PHGLFLQH��EHLQJ�GHKXPDQL]HG�

�� %LRJUDSK\�RI�$QDWROH�%UR\DUG

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



6LQFH WKLV UHJXODWLRQ� PHGLFLQH KDV PRYHG HYHQ IXUWKHU LQWR DQ HUD RI HUURU�
ZDVWH DQG SRRU RXWFRPHV WKDW DOUHDG\ H[LVWHG WKHQ EXW LV HYHQ PRUH SUHVHQW
QRZ�

6WDWLVWLFDO GDWD VKRZV WKDW PRUH WKDQ KDOI RI GRFWRUV VXIIHU GHSUHVVLRQ�� DQG
WKHUH DUH WKUHH KXQGUHG WR IRXU KXQGUHG SK\VLFLDQ VXLFLGHV��HDFK \HDU LQ WKH
8QLWHG�6WDWHV��,I�WKLV�LV�WKH�GDWD��VRPHWKLQJ�LV�ZURQJ��GRQ¶W�\RX�WKLQN"

7LPH LV D NH\ IDFWRU IRU HVWDEOLVKLQJ UHODWLRQVKLSV ZLWK SHRSOH DQG HYHQ PRUH
IRU D GRFWRU ZKR WUHDWV XQNQRZQ SHRSOH HYHU\ KRXU� 7KH PDLQ SRLQW KHUH LV WKDW
ZLWKRXW WLPH� KXPDQ�WR�KXPDQ ERQGLQJ LV QRW SRVVLEOH� DQG LI WKH GRFWRUV GRQ¶W
KDYH WKLV UHODWLRQVKLS ZLWK WKH SDWLHQW� WKH FRQVHTXHQFHV ZLOO EH GHYDVWDWLQJ DV
WKH GRFWRU ZLOO PLVGLDJQRVH WKH SDWLHQW RU IHHO WKDW KH RU VKH LV QRW IXOILOOLQJ
KLV�KHU YRFDWLRQ EXW UDWKHU RQO\ YLVLWLQJ KRXUV� ZKLFK ZLOO FDXVH KLP�KHU GLVWUHVV
LQ�OLIH�

7KH 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK SXEOLVKHG D SDSHU LQ ���� E\ (OHQD
³$´\HYD DQG KHU WHDP DW WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD WKDW VWXGLHG WKH HIIHFW
RI WKH OHQJWK RI KRPH KHDOWK YLVLWV IRU SDWLHQWV ZKR KDG EHHQ GLVFKDUJHG IURP
KRVSLWDOV DIWHU WUHDWPHQW� ,W ZDV EDVHG RQ PRUH WKDQ ������ YLVLWV E\ FOLQLFLDQV
DQG WKH\ FRQFOXGHG WKDW HYHU\ H[WUD PLQXWH WKDW D YLVLW ODVWV� WKHUH ZDV D
UHGXFWLRQ�LQ�WKH�ULVN�RI�UHDGPLVVLRQ�WR�WKH�KRVSLWDO�RI������

6R� WKLV VWXG\ GHPRQVWUDWHV WKDW WLPH FDQ PDNH WKH KHDOWKFDUH V\VWHP VDYH
PRQH\ E\ QRW KDYLQJ WR KRVSLWDOL]H SHRSOH XQQHFHVVDULO\ EHFDXVH ZLWK HQRXJK
WLPH DQG ZLWKRXW WKH SUHVVXUH WR NHHS WR D VFKHGXOH LW ZDV SRVVLEOH WR PDNH D
JRRG GLDJQRVLV WKDW VKRZHG WKDW WKHUH ZDV QR QHHG IRU KRVSLWDOL]DWLRQ� 7KH
RXWFRPHV�RQ�KHDOWKFDUH�DUH�GLUHFWO\�UHODWHG�WR�WLPH�

�� $VVRFLDWLRQ�EHWZHHQ�'LHWDU\�)DFWRUV�DQG�0RUWDOLW\ IURP�+HDUW�'LVHDVH��6WURNH��DQG�W\SH��
'LDEHWHV�LQ�WKH�8QLWHG�6WDWHV�

�� 'RFWRUV�5HFNRQ�ZLWK�+LJK�5DWH�RI�6XLFLGH�LQ�7KHLU 5DQNV
�� 'RFWRUV�KDYH�$ODUPLQJ�+LJK�5DWHV�RI�'HSUHVVLRQ
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+HUH LV ZKHQ $, DSSHDUV� WR VROYH DOO WKH SUREOHPV FDXVHG E\ WKH ³WLPH´ DQG
XQOHDVK WKH KXPDQ SRZHU RI HPSDWK\� 1RZ� ZH DUH JRLQJ WR WDON PRUH GHHSO\
DERXW�WKLV�EXW�GRQ¶W�IRUJHW�WKDW�$,�LV�JRLQJ�WR�UHYROXWLRQL]H�PHGLFLQH�

������7+(�*,)7�2)�$,��7,0(

,Q WKH 86$� WKH VWLSXODWHG WLPH RI D YLVLW LV WZHOYH PLQXWHV DQG LI LW LV D UHWXUQ
YLVLW� LW ZLOO EH VHYHQ PLQXWHV ORQJ� ,QFUHGLEO\� LVQ¶W LW" +RZHYHU� ZH KDYH WKH
OXFN�WR�KDYH�DUWLILFLDO�LQWHOOLJHQFH�LQ�RXU�OLYHV�VLQFH�LW�LV�RXU�WLPH�JLYHU�

:KLOH SK\VLFLDQV VSHQG DW OHDVW WZR�WKLUGV RI WKH YLVLW WLPH FROOHFWLQJ HOHFWURQLF
PHGLFDO UHFRUGV� SDWLHQWV JHW ERUHG GXULQJ WKH YLVLW DQG PD\ WKLQN D ORW GXULQJ
�� PLQXWHV IURP ZKDW WKH\ FDQ HDW ZKHQ WKH\ DUULYH KRPH WR DVNLQJ WKHPVHOYHV
³:KDW
V P\ EXVLQHVV KHUH"´ 1RWH� 7KH SK\VLFLDQ ZRXOG QRW HYHQ QRWLFH� KH
ZRXOG�EH�ZULWLQJ�RQ�WKH�VFUHHQ��$QG�WKDW�LV�SUHFLVHO\�WKH�SUREOHP��

:KHQ SK\VLFLDQV ILQLVK ZULWLQJ RQ WKH FRPSXWHU� WKH\ KDYH ILYH PLQXWHV OHIW WR
GR WKH SK\VLFDO H[DP DQG PDNH WKH GLDJQRVLV� 'R \RX WKLQN WKDW LV HQRXJK" ,
GRQ¶W�

0DQ\ SHRSOH XQGHUVWDQG SURGXFWLYLW\ DV VHHLQJ PRUH SDWLHQWV LQ OHVV WLPH� 7KDW
LV QRW WKH SRLQW� :KDW ZH QHHG WR XQGHUVWDQG LV WKDW WKH SXUSRVH RI SK\VLFLDQV LV
QRW VHHLQJ PRUH SDWLHQWV LQ OHVV WLPH EXW WR VDYH WKHLU OLYHV� +RZHYHU� WKH
UHJXODWLRQ LV VWLOO WKHUH DQG WKH ZD\ WR DFFRPSOLVK LW DQG UHGXFH PLVGLDJQRVLV RU
PDOSUDFWLFH�OLHV�LQ�WKH�DSSOLFDWLRQ�RI�$,�

)RU \RX WR XQGHUVWDQG KRZ $, FRXOG WDNH SDUW LQ WKH KHDOWKFDUH V\VWHP� LQ WKH
UHFHQW�IXWXUH��,�ZDQW�WR�WHOO�\RX�D�EULHI�VWRU\�

³ 'DYLG LV RXU PHGLFDO $, DVVLVWDQW DV LQ WKH ODVW VWRU\� GR \RX UHPHPEHU" +H
ZLOO FROOHFW DQG DQDO\]H DOO WKH GDWD SURYLGHG E\ WKH SDWLHQW� EXW ZLOO DOVR WDNH
LQWR DFFRXQW WKH SDWLHQW
V PHGLFDO KLVWRU\ WR PDNH D JRRG GLDJQRVLV� 0HDQZKLOH�
WKH GRFWRU ZLOO OLVWHQ FDUHIXOO\ WR WKH SDWLHQW DQG PDNH VXUH WKDW KH�VKH LV
XQGHUVWRRG� ,Q DGGLWLRQ� ZLWK H\H FRQWDFW� WKH SK\VLFLDQ ZLOO UHOD[ WKH SDWLHQW
ZKR�LV�ZRUULHG�DERXW�KLV�KHDUW�´
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� *RRG�PRUQLQJ�0DUWLQ���VD\V�WKH�GRFWRU�
� *RRG�PRUQLQJ�'U��0HGLQD��,�DP�ZRUULHG�DERXW�P\�KHDUW�
� 7HOO�PH�DERXW�LW�
� :HOO� , ZDV WDONLQJ ZLWK P\ ZLIH ODVW )ULGD\ ZKHQ VXGGHQO\� , IHOW D ELJ

SUHVVXUH LQ P\ KHDUW� , ZDV VR WHUULILHG DQG , ZDV RQO\ DEOH WR VLW RQ WKH
VRID�

� 2N��,V�WKHUH�DQ\WKLQJ�HOVH�WKDW�\RX�ZDQW�WR�VKDUH�ZLWK�PH"
� :HOO� P\ ZLIH DQG , ZHUHQ¶W WDONLQJ EXW DUJXLQJ DQG , ZDV JHWWLQJ QHUYRXV�

%XW , HDW ZHOO DQG KHDOWK\ DQG , KDYH QR FKROHVWHURO� , GRQ¶W XQGHUVWDQG
ZKDW�KDV�KDSSHQHG�WR�P\�KHDUW�

� 'RQ¶W ZRUU\ 0DUWLQ� :H ZLOO ILQG WKH FDXVH� 1RZ� ,¶OO PDNH \RX D SK\VLFDO
H[DP��LV�WKDW�2."

� 2I�FRXUVH�'U��0HGLQD��7KDQN�\RX�

³:KLOH WKH GRFWRU DQG WKH SDWLHQW ZHUH FRQYHUVLQJ DQG ERQGLQJ� 'DYLG� WKH
PHGLFDO DVVLVWDQW� ZDV FROOHFWLQJ GDWD� ,Q WKLV ZD\� WRJHWKHU ZLWK 'U� 0HGLQD
ZLOO�PDNH�D�JUHDW�GLDJQRVLV�WR�0DUWLQ�´

7KLV LV VXFK DQ H[DPSOH RI KRZ $, FRXOG EH DSSOLHG� 7KH ILJXUH RI WKH SK\VLFLDQ
LV IXQGDPHQWDO QRW EHFDXVH RI KLV RU KHU NQRZOHGJH� EXW EHFDXVH RI KLV RU KHU
KXPDQLW\� (PSDWK\ LV ZKDW FKDUDFWHUL]HV RXU KXPDQLVP� FRQQHFWLQJ ZLWK WKH
SDWLHQW DQG KLV FLUFXPVWDQFHV DQG ZRUNLQJ WR ILQG D ZD\ WR VDYH KLP LV WKH SDWK
ZH PXVW IROORZ WR PDNH KHDOWKFDUH KXPDQ DJDLQ� :H KDYH SURYHQ WKDW $, JLYHV
XV WLPH WR EH KXPDQ LQ RXU ZRUN DQG UHLQIRUFHV WKH GRFWRU
V GHFLVLRQV� ZKDW DUH
ZH�ZDLWLQJ�IRU�WR�LPSOHPHQW�LW"

������%(,1*�35(6(17

$EUDKDP 9HUJKHVH ��LV DQ $PHULFDQ SK\VLFLDQ� DXWKRU RI WKUHH EHVW�VHOOLQJ ERRNV�
3URIHVVRU IRU WKH 7KHRU\ DQG 3UDFWLFH RI 0HGLFLQH DW 6WDQIRUG 8QLYHUVLW\
0HGLFDO 6FKRRO DQG 6HQLRU $VVRFLDWH &KDLU RI WKH 'HSDUWPHQW RI ,QWHUQDO
0HGLFLQH� +H VWDWHV WKDW³%HLQJ SUHVHQW LV HVVHQWLDO WR WKH ZHOO�EHLQJ RI ERWK
SDWLHQWV DQG FDUHJLYHUV� DQG LW LV IXQGDPHQWDO WR HVWDEOLVK WUXVW LQ DOO KXPDQ
LQWHUDFWLRQV�´ +H�LV�VXFK�D�PHGLFDO�SHDUO�

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



6R IDU ZH KDYH WDONHG DERXW HPSDWK\� EXW HPSDWK\ LV QRW HQRXJK WR UH�HVWDEOLVK
WKH GRFWRU�SDWLHQW UHODWLRQVKLS� 7KHUH DUH PDQ\ IXQGDPHQWDO IDFWRUV LQ
HVWDEOLVKLQJ D ERQG LQ LQWHUDFWLRQV DQG RQH H[DPSOH LV SUHVHQFH� ZKLFK LV WKH DUW
DQG�VFLHQFH�RI�KXPDQ�FRQQHFWLRQ�DQG�LW�SUHGLFDWHV�WKH�TXDOLW\�RI�KHDOWKFDUH���

:LOOLDP 2VOHU� D &DQDGLDQ SK\VLFLDQ ZKR ZDV DOVR RQH RI WKH IRXQGHUV RI -RKQV
+RSNLQV +RVSLWDO DQG WKH FUHDWRU RI WKH ILUVW WUDLQLQJ SURJUDP IRU SK\VLFLDQV�
VLPSO\ VDLG� ³/LVWHQ WR \RXU SDWLHQW� KH LV WHOOLQJ \RX WKH GLDJQRVLV�´ 7R OLVWHQ
FDUHIXOO\ WR PDNH WKH ULJKW LQWHUSUHWDWLRQ� D SK\VLFLDQ PXVW EH SUHVHQW VLQFH HYHQ
WKRXJK $, PDQDJHV WR V\QWKHVL]H RU DQDO\]H GDWD� LW ZLOO QHYHU EH DEOH WR
LQWHUDFW�LQ�WKH�ZD\�WKDW�D�SHUVRQ�ZRXOG�

7KDW LV ZK\ GRFWRUV DUH HVVHQWLDO� VLQFH PDNLQJ WKH GLDJQRVLV QRW RQO\ LQYROYHV
GDWD EXW WKH SDWLHQW
V IHHOLQJV DQG WKRVH ZRUGV WKDW DUH EHWZHHQ WKH OLQHV� 7KHVH
FDQ�RQO\�EH�KHDUG�ZKHQ�SK\VLFLDQV�DUH�SUHVHQW�

/DVW ZHHN� , UHDG VRPHWKLQJ LQ -$0$� ZKLFK DFURQ\P PHDQV WKH -RXUQDO RI WKH
$PHULFDQ 0HGLFDO $VVRFLDWLRQ� UHODWHG WR D QHZ WUHQG LQ VRPH PHGLFDO FHQWHUV
WKDW DZDLWHG PH� ,W VDLG WKDW LQ VRPH KRVSLWDOV RU SULYDWH FRQVXOWV� SK\VLFLDQV
JLYH D FDUG WR WKHLU SDWLHQWV WKDW FRQWDLQ D SLFWXUH RI KLP RU KHU DQG SHUVRQDO
LQIRUPDWLRQ�DERXW�WKHLU�LQWHUHVWV�RU�WKHLU�KREELHV�

)ROORZLQJ WKLV SDWK� SK\VLFLDQV DUH PDNLQJ WKH ILUVW VWHS WR VWDUW D WUXVWLQJ
UHODWLRQVKLS ZLWK WKHLU SDWLHQWV� DQG LQ WKLV ZD\� P\ IULHQGV� WKH LFH EUHDNV DQG
PDOSUDFWLFH�DQG�PLVGLDJQRVHV�DUH�UHGXFHG�

������%(,1*�$1�2%6(59(5

7KH IDFW RI EHLQJ SUHVHQW LV QRW HQRXJK HLWKHU LI \RX ZDQW WR PDNH WKH ULJKW
GLDJQRVLV�WR�D�SDWLHQW��\RX�ZLOO�QHHG�REVHUYDWLRQDO�VNLOOV�

�� 3UHVHQFH��7KH�$UW�	�6FLHQFH�RI�+XPDQ�&RQQHFWLRQ
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6RPH \HDUV DJR� WKH 8QLYHUVLW\ RI <DOH DQQRXQFHG WKDW WKH VWXGHQWV QHHGHG WR
OHDUQ WKH DUW RI REVHUYDWLRQ� WKDW LV ZK\ WKH SURIHVVRUV WKRXJKW WKDW YLVLWLQJ DUW
PXVHXPV�ZRXOG�EH�D�JUHDW�ZD\�WR�LPSURYH�WKHLU�VNLOOV� ��

7KHVH FODVVHV FRQVLVWHG RI VL[ ���PLQXWHV VHVVLRQV LQ ZKLFK VWXGHQWV FRXOG
SUDFWLFH� LPSURYH DQG GHYHORS WKHLU REVHUYDWLRQDO VNLOOV� %XW \RX PD\ DVN
\RXUVHOI��ZK\�DUH�WKHVH�VNLOOV�VR�LPSRUWDQW"

7KH DQVZHU LV VR YDULHG� DV KDYLQJ REVHUYDWLRQDO VNLOOV SURYLGHV WKH SK\VLFLDQ
ZLWK�DQ�LPPHGLDWH�RYHUYLHZ�RI�WKH�SDWLHQW¶V�SUREOHP�ZKLFK�LV�YHU\�YDOXDEOH�

+RZHYHU� WKH EHVW RI WKHVH VNLOOV OLH LQ WKH UROH WKH\ SOD\ LQ WKH SK\VLFDO
H[DPLQDWLRQ� 0HGLFLQH LV HYROYLQJ WR JHWWLQJ RXW RI WRXFK ZLWK WKH SDWLHQW� DQG
³WLPH´ FDQ�EH�RQH�RI�WKH�PXOWLSOH�UHDVRQV�

%XW WKURXJK WKHVH VNLOOV� ZH VHHN WR SURPRWH WKH HVVHQFH RI ZKDW PDNHV XV
KXPDQ��ZKLFK�LV�FRQWDFW��:LWKRXW�LW��D�GLDJQRVLV�LV�LQFRPSOHWH�

$, FDQ LPSURYH PDQ\ DVSHFWV RI PHGLFLQH� RQH H[DPSOH LV JLYLQJ WLPH WR UHVWRUH
WKH SDWLHQW�GRFWRU UHODWLRQVKLS� *LYLQJ WLPH LQYROYHV D SK\VLFDO H[DPLQDWLRQ�
H[FOXVLYH DWWHQWLRQ WR WKH SDWLHQW� DQG HQMR\LQJ WKH YRFDWLRQ RI EHLQJ D GRFWRU
VDYLQJ SHRSOH¶V OLYHV EXW DOVR KHDOLQJ WKHLU KHDUW� 1RZ� OHW¶V JR GHHS LQWR WKH
IXQGDPHQWDO EDVLV IRU D FKHULVKHG UHODWLRQVKLS EHWZHHQ WKH GRFWRU DQG WKH
SDWLHQW�

������5(6725,1*�7+(�3$7,(17�'2&725�5(/$7,216+,3

(PSDWK\� SUHVHQFH� REVHUYDWLRQ� OLVWHQLQJ� FRPPXQLFDWLRQ� WKH OD\LQJ RI KDQGV�
DQG WKH SK\VLFDO H[DP DUH WKH IXQGDPHQWDO EORFNV WR EXLOG UHDO PHGLFLQH ZKLFK
ZLOO�FRQVHTXHQWO\�LPSURYH�SHRSOH¶V�OLIH�

7KHVH KXPDQLVP LQWHUDFWLRQV DUH QRW HDV\ WR TXDQWLI\ RU GLJLWL]H DV DOO RI WKHP
DUH HPRWLRQDO DQG SHUVRQDO LQ QDWXUH� ,Q DGGLWLRQ� WKH\ GHSHQG H[FOXVLYHO\ RQ

�� +RZ�/RRNLQJ�DW�3DLQWLQJV�%HFDPH�D�5HTXLUHG�&RXUVH LQ�0HGLFDO�6FKRRO
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WKH WUXVW WKDW D GRFWRU DQG D SDWLHQW FDQ ERQG ZLWK HDFK RWKHU� 7KDW LV ZK\ D
GRFWRU�LV�HVVHQWLDO�WR�PHGLFLQH�DQG�FDQQRW�EH�UHSODFHG�E\�PDFKLQHV�

1RWZLWKVWDQGLQJ� PHGLFDO VFKRRO GRFWRUV DUH WUDLQHG WR NHHS DQ HPRWLRQDO
GLVWDQFH IURP WKHLU SDWLHQWV� ZKLFK LQ P\ RSLQLRQ LV QRW WKH SDWK WR IROORZ� 7KH\
DUH GLVHDVH�RULHQWHG UDWKHU WKDQ KXPDQLVP�RULHQWHG� WKDW LV ZK\� FXUUHQW
SK\VLFLDQV�GR�QRW�KHDO�SDWLHQWV�EXW�FXUH�WKHP�

1RZ� , DP JRLQJ WR H[SODLQ WKH GLIIHUHQFH EHWZHHQ WKHVH WZR WHUPV LQ D VLPSOH
H[DPSOH� ³,PDJLQH WKDW \RX JR DZD\ IRU D ZHHN DQG ZKHQ \RX FRPH EDFN� VRPH
VTXDWWHUV KDYH RFFXSLHG \RXU KRXVH� <RXU KRXVH KDV DQ DODUP VR \RX FDOO WKH
SROLFH DQG WKH\ WHOO \RX WKH\ ZLOO WDNH FDUH RI WKH VLWXDWLRQ� 7KH QH[W GD\� WKH\
FDOO \RX EDFN DQG VD\ WKDW \RX FDQ UHWXUQ WR \RXU KRPH� %XW ZKHQ \RX DUULYH DW
\RXU KRPH� \RX DUH RQO\ SDUWO\ UHVWRUHG� \RX DUH ³FXUHG´ EXW QRW ³KHDOHG´
VLQFH�\RXU�VHQVH�RI�YLRODWLRQ�UHPDLQV�´

(ULF 7RSRO� ZKR LV DQ $PHULFDQ FDUGLRORJLVW� DXWKRU DQG VFLHQWLVW� LQ KLV ERRN
'HHS 0HGLFLQH ZURWH� ³:KHQ WKHUH LV D JHQXLQH� GHHS SDWLHQW�SK\VLFLDQ
UHODWLRQVKLS� KHDOLQJ FRPHV HDVLO\ DQG QDWXUDOO\� 3DWLHQWV ZLOO WKHQ EHOLHYH
GRFWRUV ZKR VD\ WKH\ ZLOO EH WKHUH WR VXSSRUW WKHP� ZKDWHYHU LW WDNHV�´ %XW�
QRZDGD\V� WKLV LV YHU\ GLIILFXOW WR ILQG� WKHUHIRUH� WKH ZD\ PHGLFLQH LV WDXJKW
WRGD\ PXVW EH UHQHZHG DQG HPRWLRQDO LQWHOOLJHQFH PXVW KDYH SULRULW\ ZKHQ
FKRRVLQJ GRFWRUV� DV WKHVH ZLOO EH WKH TXDOLWLHV PRVW QHHGHG LQ D IXWXUH IRU
ZKLFK�WKHUH�LV�QRW�PXFK�WLPH�OHIW�

)XWXUH GRFWRUV ZLOO QHHG D IDU EHWWHU NQRZOHGJH DERXW ELRLQIRUPDWLFV�
ELRFRPSXWLQJ� GHHS OHDUQLQJ� QHXUDO QHWZRUNV DQG VR RQ� $V PDQ\ RI WKHLU
GHFLVLRQV ZLOO EH VXSSRUWHG E\ DOJRULWKPV� WKH\ QHHG WR XQGHUVWDQG DOO WKH
GXWLHV� +RZHYHU� PHGLFDO VFKRROV DUH XQSUHSDUHG IRU WKHVH LQHYLWDEOH FKDOOHQJHV
EHFDXVH WKH FXUULFXOXP UHOLHV RQ WKH 8QLYHUVLW\ ZKLFK WHQGV WR UHVLVW WKH
FKDQJHV� $FFRUGLQJ WR +DLGHU -DYHG :DUUDLFK� ZKR LV D 'XNH 0HGLFLQH WUDLQHH�
³<RXQJ GRFWRUV DUH UHDG\ WR PDNH KHDOWK FDUH ERWK LQQRYDWLYH DQG
SDWLHQW�FHQWULF� %XW DUH WKH VHQLRU GRFWRUV WKH\ ZRUN ZLWK� DQG WKH SDWLHQWV WKH\
WDNH�FDUH�RI��UHDG\�IRU�WKHP"´
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6R , FDQ XQGHUVWDQG WKDW LI GRFWRUV DUH QRW WDXJKW HPRWLRQDO LQWHOOLJHQFH LQ
PHGLFDO VFKRRO� \RXQJ GRFWRUV PLJKW ILQG LW GLIILFXOW WR LQWHUDFW ZLWK VWUDQJHUV
HYHU\�GD\�

1HYHUWKHOHVV� VLFN SDWLHQWV DUH PRVWO\ LQ D VWDWH RI YXOQHUDELOLW\ DQG QHHG IRU
WUXVW� DQG WR EH RSHQ� SK\VLFLDQV VKRXOG LPSOHPHQW WKH IXQGDPHQWDO EDVLV ZH
GLVFXVVHG�HDUOLHU�

+RZHYHU� ZKHQ WKH PHGLFDO VWXGHQWV DUULYH DW KRVSLWDOV� WKH\ DUH FRQIURQWHG
ZLWK UHDOLW\� ZKLFK GRHV QRW UHTXLUH GLVWDQFH IURP SDWLHQWV EXW FORVHQHVV WR
WKHP�

3UR[LPLW\ LV D NH\ IDFWRU WR FRPPXQLFDWLRQ EHWZHHQ SDWLHQWV DQG GRFWRUV VLQFH
XQIRUWXQDWHO\� PDQ\ GRFWRUV QHHG WR GHOLYHU EDG QHZV� DQG� LQ WKHVH
FLUFXPVWDQFHV� SK\VLFLDQV KDYH D JXLGH WR IROORZ FDOOHG 63,.(6� VHWWLQJ� D
SDWLHQW LQ D TXLHW DQG SULYDWH URRP� SDWLHQW SHUVSHFWLYH� XQGHUVWDQGLQJ WKH
VLWXDWLRQ� LQIRUPDWLRQ� KRZ PXFK WKH SDWLHQWV DQG IDPLO\ ZDQW WR NQRZ�
NQRZOHGJH� OHWWLQJ WKH SDWLHQW VSHDN ILUVW DIWHU GHOLYHULQJ WKH QHZV� HPSKDVL]H�
DQG��ILQDOO\� VWUDWHJL]H�QH[W�VWHSV���

$OO WKHVH UHTXLUHPHQWV PDNH LW FOHDU WKDW FRPPXQLFDWLRQ FDQQRW� XQGHU DQ\
FLUFXPVWDQFH� EH GHOHJDWHG WR DOJRULWKPV DV SDWLHQWV QHHG KXPDQLVP� DQG WKLV
ZLOO�FRPH�IURP�SK\VLFLDQV�

����$,�	�35,9$&<�	�+$&.,1*

2YHU WKH \HDUV� WKH WHUP RI SULYDF\�� KDV LQFUHDVHG LQ YDOXH DQG LV JUDGXDOO\
XQGHU FORVH H[DPLQDWLRQ GXH WR WKH WUDQVIRUPDWLRQ LW KDV XQGHUJRQH ZLWK
WHFKQRORJ\� , WKLQN WKDW WKH FRQFHSW RI SULYDF\ LV PRYLQJ� UHO\LQJ RQ WKH SHULRG
LQ� 7KDW LV ZK\� QRZDGD\V� RXU H[SHFWDWLRQV ZLWK SULYDF\ KDYH FKDQJHG LQ WKH
VDPH�ZD\�DV�WKH�EDVLF�VWDQGDUGV�RI�LW��EDVLFDOO\��ZH�OLYH�LQ�D�GLIIHUHQW�ZD\�

�� 7KH��(YROYLQJ��:RUOG�RI�$,�3ULYDF\�DQG�'DWD�6HFXULW\
�� +RZ�'RFWRUV�'HOLYHU�%DG�1HZV"
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$FFRUGLQJ WR (OLDQR 0DUTXHV ZKR LV DQ H[HFXWLYH 93 RI 'DWD DQG $, DW
3URWHJULW\� ZKLFK LV D FRPSDQ\ WKDW VSHFLDOL]HV LQ SULYDF\ DQG GDWD SURWHFWLRQ RI
ZHOO�HVWDEOLVKHG FRPSDQLHV� VWDWHV WKDW WHQ \HDUV DJR KDFNHUV ZHUH RQO\ DWWDFKHG
WR UDZ GDWD� +RZHYHU� WRGD\� WKH\ DUH DEOH WR H[WUDFW LQIRUPDWLRQ WKDW KDV EHHQ
PHPRUL]HG E\ DQ\ W\SH RI D PDFKLQH OHDUQLQJ PRGHO DV 1HXUDO 1HWZRUNV ZKLFK
DOORZ�WKHP�WR�WDNH�DGYDQWDJH�RI�GDWD�WKDW�ZDV�VXSSRVHGO\�VHFXUH�

, VWURQJO\ EHOLHYH WKDW WKH NH\ WR HQVXUH SULYDF\ WR XV LV RQ WKH DZDUHQHVV RI
ZKDW GDWD LV EHLQJ UHTXHVWHG RQ D FHUWDLQ ZHE� ,Q DGGLWLRQ WR WKH ULJKW WKDW ZH
KDYH WR PRGLI\ RXU SHUVRQDO SULYDF\ VHWWLQJV WR HQVXUH WKDW WKH UHTXLUHPHQWV ILW
RXU�LQWHQWLRQV��

,Q WKH HUD RI KDFNLQJ� DOO RSHUDWLRQV XVLQJ $, QHHG WR OHDUQ DERXW WKHLU WKUHDWV
VXFK�DV�EDG�GDWD�WKDW�FRUUXSWV�WKHLU�V\VWHPV��$,�PDOZDUH�DQG�VR�RQ�

������5,6.6�2)�$,�	�'$7$�35,9$&<�72�62&,(7<

$V 6KUHH 'DV VWDWHV LQ KLV DUWLFOH ³7KH 6RFLDO ,PSDFW RI $UWLILFLDO ,QWHOOLJHQFH
DQG 'DWD 3ULYDF\ ,VVXHV´��� ³7KH FXUUHQW HUD RI $, DQG %LJ 'DWD LV DOUHDG\
FRQVLGHUHG E\ PDQ\ DV WKH VWDUW RI WKH IRXUWK LQGXVWULDO UHYROXWLRQ WKDW ZLOO
UHVKDSH WKH ZRUOG LQ \HDUV WR FRPH�´ %XW P\ TXHVWLRQ LV� ZLOO WHFKQRORJ\ FDXVH
LUUHSDUDEOH�GDPDJH�WR�VRFLHW\
V�SULYDF\"

,W LV WUXH WKDW WHFKQRORJ\ LV SXWWLQJ VRFLHW\ DW ULVN VLQFH PDQ\ RUJDQL]DWLRQV DUH
FROOHFWLQJ DQG SURFHVVLQJ GDWD DQG XVLQJ LW ZLWKRXW WKH NQRZOHGJH RI VRFLHW\
ZKLFK�ZLOO�EULQJ�VRFLDO�FRQVHTXHQFHV�

3HRSOH DUH EHFRPLQJ LQFUHDVLQJO\ DZDUH WKDW WKHLU GDWD LV QRW VDIH RQOLQH�
1RWZLWKVWDQGLQJ� PRVW RI WKHP VWLOO GR QRW UHDOL]H WKH JUDYLW\ RI WKH VLWXDWLRQ
ZKHQ�$,�EDVHG�V\VWHPV�SURFHVV�WKHLU�VRFLDO�GDWD�LQ�DQ�XQHWKLFDO�PDQQHU�

7KDW LV ZK\ P\ LQWHQWLRQ QRZ LV WR PDNH \RX DZDUH RI VRPH ULVNV WKDW \RX PD\
EH H[SRVHG WR RQOLQH WKURXJK VRPH VFDQGDOV WKDW KDYH RFFXUUHG LQ WKH ODVW
GHFDGH�

�� 7KH�6RFLDO�,PSDFW�RI�$UWLILFLDO�,QWHOOLJHQFH�DQG 'DWD�3ULYDF\�,VVXHV
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/HW¶V EHJLQ ZLWK &DPEULGJH $QDO\WLFD ZKLFK ZDV D ILUP WKDW ZDV VROG GDWD
IURP XVHUV RI )DFHERRN� $OWKRXJK WKLV FDQ VRXQG D OLWWOH ELW UDUH� )DFHERRN GLG
QRW VHOO XVHUV¶ GDWD EXW D GHYHORSHU ZKR FUHDWHG D TXL]� :KLOH XVHUV ZHUH
SOD\LQJ LW� WKH\ ZHUH DJUHHLQJ WR VKDUH DOO WKHLU GDWD DQG DOVR WKDW RI WKHLU
IULHQGV��$OO�RI�WKLV�ZLWKRXW�WKH�XVHU
V�NQRZOHGJH�

7KXV� DOO WKH GDWD FROOHFWHG DQG SURFHVVHG ZDV XVHG WR SUHGLFW ZKR ZRXOG ZLQ
WKH HOHFWLRQV EXW DOVR WR NQRZ ZKR HDFK XVHU YRWHG IRU�� , WKLQN WKDW LV
XQEHOLHYDEOH�

$QRWKHU FDVH LV LQ &KLQD ZLWK PDVV VXUYHLOODQFH ZLWKRXW WKH FRQVHQW RI WKH
FLWL]HQV� ,W LV EDVHG RQ DQ $, SURJUDP WKDW UDWHV WKH WUXVWZRUWKLQHVV RI LWV
FLWL]HQV DQG LI \RX KDYH D KLJK FUHGLW RI UHOLDELOLW\ \RX ZLOO UHFHLYH PRUH WKDQ
WKRVH ZKR KDYH OHVV� %XW WKH ZRUVW RI DOO RI WKLV LV WKDW WKLV V\VWHP KDV EHHQ
DSSOLHG�ZLWKRXW�WKH�FRQVHQW�RI�&KLQHVH�SHRSOH�

)LQDOO\� WKH ODVW FDVH ZH ZLOO WDON DERXW LV DFFRPSOLVKHG E\ XVLQJ 'HHS /HDUQLQJ
DQG LW LV FDOOHG 'HHSIDNH VLQFH WKLV SURJUDP XVHV DQ LPDJH RI D SHUVRQ WR SDVWH
LW LQWR D YLGHR WKDW VD\V VRPHWKLQJ WKDW LQ UHDO OLIH WKLV SHUVRQ KDV QRW UHDOO\ GRQH
RU�VDLG�

,Q ����� DQ DSSOLFDWLRQ FDOOHG 'HHSQXGH ZDV FUHDWHG� ,W FRQVLVWHG RI XSORDGLQJ
DQ LPDJH RI D ZRPDQ DQG WKLV DSSOLFDWLRQ ZRXOG ILW LW LQ D ZD\ WKDW ZRXOG UHDOO\
ORRN OLNH D UHDO QXGH LPDJH RI WKH ZRPDQ \RX FKRRVH IRU� 7KLV DSS DOORZHG
XVHUV WR H[SORLW ZRPHQ ZLWKRXW WKHLU FRQVHQW DQG HYHQ VKDUH WKHVH SLFWXUHV RQ
VRFLDO�PHGLD�

7R VXP XS� ZH KDYH VHHQ VRPH DVSHFWV WKDW PDNH XV GRXEW WKH UHOLDELOLW\ RI
WKHVH WHFKQRORJLHV� %XW DV DOO WKLQJV LQ OLIH WKDW UDLVH FRQFHUQV RQ SHRSOH� $, LV
QRW DQ H[FHSWLRQ� $, LV EDVLFDOO\ ERUQLQJ LQ RXU GHFDGH DQG RXU REOLJDWLRQ LV WR
HQVXUH WKDW LW SURVSHUV DQG JURZV LQ WKH EHVW ZD\ DFKLHYDEOH DQG FRQWULEXWHV WR
LPSURYLQJ�RXU�VRFLHW\�DQG�QRW�GDPDJLQJ�LW�
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,W DOO VWDUWHG ZLWK UHDGLQJ RWKHU UHVHDUFK SDSHUV� , VDZ WKDW WKH SRVVLELOLW\ RI
GRLQJ D SUDFWLFDO SDUW RI WKH ZRUN ZDV YHU\ H[FLWLQJ IRU PH VLQFH LW PHDQW EHLQJ
�DW�WKH�IRRW�RI�WKH�EDUUHO� DQG�NQRZLQJ�ZKDW�,�ZDV UHVHDUFKLQJ�

7KXV� GXULQJ WKH VXPPHU EHIRUH KLJK VFKRRO , WULHG P\ OXFN LQ PDQ\
ODERUDWRULHV WR DFFHVV WKH ODWHVW WHFKQRORJ\ RI ODUJH KRVSLWDOV VXFK DV %HOOYLWJH�
WKH &OtQLF GH %DUFHORQD� WKH 4XLURQ 7HNQRQ DPRQJ RWKHUV� KRZHYHU� HLWKHU ,
UHFHLYHG QR UHVSRQVH RU WKH\ ZHUH QHJDWLYH GXH WR WKH SDQGHPLF VLWXDWLRQ� YHU\
UHFHQW��WKDW�ZH�OLYHG�WKHQ�

+RZHYHU� , FRQWLQXHG WR SHUVLVW� WKLV WLPH LQ VFLHQFH SDUNV DQG SURJUDPV VXFK DV
�$UJy� RI WKH $XWRQRPRXV 8QLYHUVLW\ RI %DUFHORQD� DJDLQ , ZDV QRW DFFHSWHG
EHFDXVH�HLWKHU�WKH�VXEMHFW�PDWWHU�ZDV�QRW�VXLWDEOH�RU�,�ZDV�VLPSO\�UHMHFWHG�

0\ PRWKHU WROG PH WKDW , ZDV YHU\ VWXEERUQ� (YHQ NQRZLQJ WKDW WKH FRQGLWLRQV
RI WKH &RYLG��� OLPLWHG PH D ORW� , NHSW ORRNLQJ IRU D ZD\ WR JHW LQ WRXFK ZLWK
VRPHRQH ZKR FRXOG JLYH PH D KDQG ZLWK WKH SUDFWLFDO SDUW EHFDXVH , GLG QRW
ZDQW WR OLPLW P\VHOI WR VXUYH\V DQG LQWHUYLHZV� , ZDQWHG WR JR D OLWWOH IXUWKHU DQG
NQRZ�KRZ�WR�FUHDWH�D�SURJUDP�LQ�ZKLFK�DUWLILFLDO�LQWHOOLJHQFH�ZDV�DSSOLHG�

6R� LW RFFXUUHG WR PH WR FRQWDFW P\ WHDFKHUV RI WKH SURJUDP� LQ ZKLFK ,
SDUWLFLSDWH HYHU\ ZHHN� FDOOHG 7DOHQW -RYH RI WKH 859� ,Q WKLV SURJUDP ZH GR

�Q�%DW[LOOHUDW ���������������������������������������������&XUV� ���������



PDWKHPDWLFV DQG SK\VLFV� VR P\ WHDFKHUV FRXOG HLWKHU KHOS PH RU NQRZ VRPHRQH
ZKR LV DQ H[SHUW LQ WKH ILHOG� 6R� WKDQNV WR WKH SK\VLFV WHDFKHU 0U� ³)´ , JRW LQ
WRXFK ZLWK 0U� ³'´� D JUHDW H[SHUW DQG SURIHVVLRQDO RI WKH 859 LQ DUWLILFLDO
LQWHOOLJHQFH� 'XH WR KLV JUHDW PDQDJHULDO UHVSRQVLELOLW\� KH FRXOG QRW SURYLGH PH
ZLWK�KLV�KHOS�DOWKRXJK�KH�RIIHUHG�PH�DQ�LQWHUYLHZ�LQ�D�SRVVLEOH�IXWXUH�

0\ SHUVLVWHQFH PDGH PH FRQWLQXH LQ DOO RI WKLV VR , DOVR DVNHG WKH PDWKHPDWLFV¶
WHDFKHU 0U� ³-´� KH WROG PH WKDW KH ZRXOG WDON DERXW LW ZLWK KLV GHSDUWPHQW DQG
KH ZRXOG WHOO PH VRPHWKLQJ� 7KLV WLPH OXFN ZDV RQ P\ VLGH DQG , UHFHLYHG JUHDW
QHZV� 'U� 'U� ³[´� 3K�'� ZRXOG EH P\ WXWRU LQ WKH WHFKQLFDO DQG SUDFWLFDO
DVSHFWV�

$W WKH VDPH WLPH WKDW , FRQWDFWHG P\ SURIHVVRUV� DQ ,QVWDJUDP SRVW IURP WKH
82& FDPH LQWR P\ KDQGV� 7KLV RQH WDONHG DERXW D UHVHDUFKHU� $JDWD /DSHGUL]D�
ZKR ZDV FDUU\LQJ RXW DPELWLRXV SURMHFWV UHODWHG WR WKH VXEMHFW RI P\ 5HVHDUFK
3DSHU� DSSO\LQJ $, WR ELRORJ\ DQG WR WKH PHGLFLQH RI WRGD\� , ZDV VR
HQWKXVLDVWLF WKDW , FRXOGQ
W DYRLG FRQWDFWLQJ KHU DQG DOWKRXJK VKH GLGQ
W DQVZHU
PH WKH ILUVW WLPH� ZKHQ , VHQW KHU WKH HPDLO DJDLQ , ILQDOO\ UHFHLYHG D JUHDW
UHVSRQVH��VKH�ZDV�DOVR�ZLOOLQJ�WR�KHOS�PH�

$QG , DP FXUUHQWO\ DW WKLV SRLQW� UHDG\ WR FDUU\ RXW D SUDFWLFDO SDUW WKDW H[FLWHV
PH EXW WKH EHVW RI DOO LV WKDW , KDYH WKH QHFHVVDU\ KHOS WR DFKLHYH WKLV JRDO ZLWK
JUHDW VXFFHVV� , WKDQN� IURP WKH KHDUW� ERWK 'U� $�/� 3K'� DQG 'U� ³[´� 3K�'� IRU
WKLV VXSSRUW WKDW WKH\ KDYH RIIHUHG PH VHOIOHVVO\� EXW P\ WXWRU IURP WKH ³VFKRRO´
��0U��³0´��LV�QRW�H[HPSW��7KDQN�\RX�YHU\�PXFK�WR�DOO�WKUHH�RI�\RX�

7KDQNIXOO\�

³$´
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³3HUKDSV E\ DSSO\LQJ DUWLILFLDO LQWHOOLJHQFH LW LV SRVVLEOH WR FUHDWH DQ DOJRULWKP
FDSDEOH�RI�GHWHFWLQJ�EUHDVW�FDQFHU�ZLWK�D�KLJK�GHJUHH�RI�HIILFLHQF\�´

����*2$/

'HVLJQLQJ D .11 DOJRULWKP FDSDEOH RI LGHQWLI\LQJ WKURXJK SDWLHQW GDWD ZKHWKHU
LW�LV�D�EHQLJQ�RU�PDOLJQDQW�WXPRU�LQ�WKH�FDVH�RI�EUHDVW�FDQFHU�

����0$7(5,$/

7R�GR�WKH�DOJRULWKP�,�KDYH�XVHG�

� 7KH 8&, 0DFKLQH /HDUQLQJ 5HSRVLWRU\��� �� 7KLV GDWDEDVH KDV PDQ\
FROOHFWLRQV RI GDWDEDVHV� GRPDLQ WKHRULHV� DQG GDWD JHQHUDWRUV WKDW DUH
XVHG E\ WKH PDFKLQH OHDUQLQJ FRPPXQLW\ IRU WKH HPSLULFDO DQDO\VLV RI
PDFKLQH�OHDUQLQJ�DOJRULWKPV���

,Q P\ FDVH� , XVHG LW EHFDXVH WKLV GDWDEDVH DOORZHG PH WR SURSHUO\
FDOFXODWH WKH GLVWDQFH RI HDFK DWWULEXWH ZLWK UHVSHFW WR WKH WHVW SDWLHQW� LQ
DGGLWLRQ WR SURYLGLQJ PH ZLWK UHOLDEOH GDWD DQG ZLWK REMHFWLYH UDQJHV IRU
HDFK�SDUDPHWHU�

� ([FHO� ZKLFK LV DQ DSSOLFDWLRQ WKDW KDV D PXOWLWXGH RI XWLOLWLHV DQG PDQ\
WRROV VXFK DV SLYRW WDEOHV� FDOFXODWLRQ IXQFWLRQV DQG HYHQ D PDFUR
SURJUDPPLQJ ODQJXDJH WR GHYHORS DQ DOJRULWKP� ZKLFK LV ZKDW , KDYH
GRQH�

�� 8&,�0DFKLQH�/HDUQLQJ�5HSRVLWRU\
�� &LWDWLRQ�5HTXHVWV�8&,�'DWD�,PPXQRWKHUDS\
�� &LWDWLRQ�5HTXHVWV�8&,�'DWD�%UHDVW�&DQFHU�:LVFRQVLQ
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7R SHUIRUP WKLV SDUW RI WKH ZRUN� , GHYHORSHG WKH .11 DOJRULWKP E\ XVLQJ
H[FHO� %RWK 'U� ³[´� 3K�'�� DQG , SUHIHUUHG WR VWDUW DQG FUHDWH D %UHDVW &DQFHU
$OJRULWKP IURP VFUDWFK� LQVWHDG RI XVLQJ D SURJUDP DOUHDG\ FUHDWHG DQG
SURJUDPPHG RQ WKH ,QWHUQHW WR VHH WKH UHVXOWV ZLWK 3\WKRQ� ZKLFK LV D VSHFLILF
SURJUDPPLQJ�ODQJXDJH�IRU�GHYHORSLQJ�DUWLILFLDO�LQWHOOLJHQFH�DSSOLFDWLRQV�

6R� DFFRUGLQJ WR WKH FXUUHQW GHILQLWLRQ� DQ DOJRULWKP LV D VHW RI VWHSV WR EH
IROORZHG E\ D FRPSXWHU DQG WKDW LV ZKDW ZH KDYH GRQH� $V , KDGQ
W WULHG
DQ\WKLQJ OLNH WKDW XQWLO WKHQ� ILUVW 'U� ³[´� 3K�'�� JDYH PH VRPH PDWHULDOV WR UHDG
DQG�WKHQ�VKH�H[SODLQHG�WR�PH�ZKDW�SURFHVV�ZH�ZRXOG�IROORZ�

8QWLO WKH HQG RI WKH DOJRULWKP� ZH PHW WKUHH WLPHV DQG ZKHQ , KDG DQ\ W\SH RI
SUREOHP ZH FRPPXQLFDWHG WKURXJK HPDLO� LQ WKLV ZD\� VKH FRXOG KHOS PH ZLWK LW
LQ�DQ�HIILFLHQW�DQG�SURGXFWLYH�HPDLO�

1RWZLWKVWDQGLQJ� ZKHQ WKH GLIILFXOWLHV , IDFHG GXULQJ WKH SURFHVV UHTXLUHG PRUH
WKDQ DQ HPDLO WR EH XQGHUVWRRG� 'U� ³[´� 3K�'�ZLWKRXW DQ\ SUREOHP RUJDQL]HG D
PHHWLQJ�RQ�7HDPV�DQG�ZH�VROYHG�LW�

��� 7+( .11 %5($67 &$1&(5 $/*25,7+0 352&('85(
7+528*+�(;&(/

8QWLO WKLV SURMHFW� , KDG XVHG H[FHO YHU\ IHZ WLPHV DQG WKLV VFDUHG PH D OLWWOH�
+RZHYHU� , WKLQN WKDW LW LV D JUHDW DQG PXOWLGLVFLSOLQDU\ DSSOLFDWLRQ LQ ZKLFK \RX
FDQ�GHYHORS�JUHDW�WKLQJV�VXFK�DV�DQ�DOJRULWKP�

1RZ , DP JRLQJ WR H[SODLQ WR \RX WKURXJK VWHSV WKH SURFHVV , KDYH IROORZHG LQ
RUGHU WR DFKLHYH P\ JRDO EXW DOVR WKH SUREOHPV , KDYH JRQH WKURXJK LQ LWV
FUHDWLRQ�DQG�WKH�VROXWLRQV�ZH��'U��³[´��3K�'�DQG�,��KDYH�FRPH�WR�
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)LUVW RI DOO� , QHHGHG WR VHSDUDWH WKH GDWD VHW LQWR D WUDLQLQJ VHW DQG WHVWLQJ VHW�
PRVW RI WKH GDWD LV XVHG IRU WUDLQLQJ DQG WKH WHVWLQJ GDWD LV XVHG WR WHVW WKH PRGHO
E\�PDNLQJ�SUHGLFWLRQV�DJDLQVW�WKH�WHVWLQJ�GDWD�

6R� , GHFLGHG WR XVH DV WUDLQLQJ GDWD JURXS � RI WKH WRWDO GDWD� EHFDXVH WKLV LV WKH
PRVW UHFHQW JURXS DQG , ZRXOG DYRLG RQH RI WKH PRVW SUREOHPDWLF REVWDFOHV� WKH
UHSHWLWLRQV RQ WKH ,'V RI WKH SDWLHQWV� ODWHU� LQ SRLQW ���� , ZLOO GHOYH LQWR WKLV
PDWWHU�WKDW�,�IDFHG�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�DOJRULWKP�
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6HFRQGO\� , GHFLGHG WR FKRRVH JURXS � DV WHVWLQJ GDWD� ZKLFK LV WKH GDWD WKDW ZLOO
EH XVHG WR WHVW WKH DFFXUDF\ DQG VHQVLWLYLW\ RI WKH DOJRULWKP� , VHOHFWHG WZHQW\
SDWLHQWV ZLWK DQ ,' GLIIHUHQW IURP WKH RWKHU� LQ WKLV ZD\ , DYRLG WKH SURJUDP WR
FROODSVH�IRU�QRW�NQRZLQJ�ZKLFK�RI�WKH�WZR�,'V�WR�FKRRVH�

�� )LJXUH����7UDLQLQJ�GDWD�IURP�%UHDVW�&DQFHU�$OJRULWKP
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7KHQ� , FDOFXODWHG WKH GLVWDQFHV EHWZHHQ WKH WHVWLQJ SDWLHQWV WDNLQJ RQH DV WKH
FDOFXODWLRQ UHIHUHQFH DQG WKXV� NQRZ KRZ IDU DZD\ WKH RWKHU SDWLHQWV DUH IURP
KLP�

7R FDOFXODWH WKH GLVWDQFH EHWZHHQ WKH UHIHUHQFH SDWLHQW� ZKR LV LQ EOXH LQ WKH
SLFWXUH� DQG WKH WHVW SDWLHQW� VHYHUDO SDUDPHWHUV DUH WDNHQ LQWR DFFRXQW VXFK DV
VSHVVRU� VKDSH� VL]H� DGKHVLRQ� QXFOHXV� QXFOHROXV� FKURPDWLQ� DQG PLWRVLV RI WKH
FHOOV� 6R ZKDW , GLG ZDV VXEWUDFW WKH YDOXH RI WKH VDPH SDUDPHWHU IURP WKH
UHIHUHQFH�SDWLHQW�WR�WKH�WHVW�SDWLHQW�DQG�VTXDUH�WKH�UHVXOW�

�� )LJXUH����7HVWLQJ�'DWD�IURP�%UHDVW�&DQFHU�$OJRULWKP
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7KHQ� KDYLQJ GRQH WKLV ZLWK DOO WKH SDUDPHWHUV RI DOO WKH WHVW SDWLHQWV� , GLG D
VTXDUH URRW WKDW DGGHG DOO WKH YDOXHV WKDW ZH JRW IRU HDFK SDUDPHWHU LQ HDFK WHVW
SDWLHQW��7KH�UHVXOW�ZDV�WKH�GLVWDQFH�IURP�RQH�WR�WKH�RWKHU�

ÅÊ

7KH QH[W VWHS ZDV WR UHODWH WKURXJK WKH H[FHO IRUPXODV DV KLHUDUFK\ DQG FRXQW�LI
WKH SRVLWLRQ DFFRUGLQJ WR WKH GLVWDQFH� /DWHU� ZKDW , GLG ZDV WR UHODWH WKH LQGH[
IRUPXOD DQG PDWFK IRUPXOD ZLWK ZKDW , KDG FDOFXODWHG EHIRUH� +HUH \RX KDYH
VRPH�SLFWXUHV�ZLWK�WKH�H[DFW�IRUPXODV�,�XVHG�

�� )LJXUH����&DOFXODWHG�GLVWDQFHV�EHWZHHQ�SDWLHQWV IURP %UHDVW�&DQFHU�$OJRULWKP
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7KH ILQDO VWHS ZDV HDVLHU EXW , KDG WR UHSHDW LW� RIILFLDOO\� WZHQW\ WLPHV� 2QH WLPH
IRU�HDFK�SDWLHQW�

7KH ILUVW WKLQJ , GLG LQ WKLV ODVW VWHS ZDV WR GHOHWH DOO WHVW SDWLHQWV IURP WKH H[FHO
WDEOH� +RZHYHU� WKH IRUPXODV ZHUH VWLOO VWRUHG LQ LW� 6R QRZ ZKDW , ZDV
LQWHUHVWHG LQ ZDV WR LQVHUW DOO WKH GDWD WUDLQLQJ DQG FRQVHTXHQWO\� WKH GLVWDQFHV RI
WKHP�ZLWK�WKH�WHVW�SDWLHQW�ZHUH�UHFDOFXODWHG�

'HSHQGLQJ RQ WKHVH GLVWDQFHV� WKH FODVV RI WKH WXPRU ZDV �� ZKLFK PHDQV
EHQLQJ� RU �� ZKLFK LQGLFDWHV WKDW LW LV PDOLJQ� 7R NQRZ WKH W\SH RI WKH WHVW
SDWLHQW¶V WXPRU� , QHHGHG WR HVWDEOLVK ZKLFK W\SH RI . , ZRXOG XVH� . LV WKH

�� )LJXUH�����)RUPXOD�³,QGLFH´�IURP�%UHDVW�&DQFHU�$OJRULWKP
�� )LJXUH���� )RUPXOD�-HUDUTXLD�IURP�%UHDVW�&DQFHU�$OJRULWKP
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QXPEHU RI QHLJKERUV , FRQVLGHUHG� ,I . �� , ZRXOG WDNH WKH ILUVW WKUHH SDWLHQWV
ZKLFK�ZHUH�WKH�QHDUHVW�RQHV�WR�WKH�WHVW�SDWLHQW�

6R� RQFH , KDG WKH ILUVW WKUHH QHLJKERUV� , QHHGHG WR FDOFXODWH WKH PRGH EHWZHHQ
WKHP� ,I LW ZDV �� WKH WHVW SDWLHQW DOVR ZRXOG KDYH D FODVV � WXPRU� LI LW ZDV ��
KLV�FODVV�ZRXOG�EH���DV�ZHOO�

)LQDOO\� , GLG DOO RI WKHVH VWHSV IRU WZHQW\ SDWLHQWV DQG , KDYH FROOHFWHG DOO WKH
UHVXOWV LQ DQ ([FHO VKHHW WR V\QWKHVL]H WKH ZKROH SURFHVV� +HUH \RX KDYH D
SLFWXUH RI LW� ,Q DGGLWLRQ WR FROOHFWLQJ WKH SDWLHQW¶V WXPRU FODVV� , FDOFXODWHG WKH
VSHFLILFLW\� ZKLFK LV WKH SUREDELOLW\ RI D QHJDWLYH WHVW JLYHQ WKDW WKH SDWLHQW LV
ZHOO� VHQVLWLYLW\� ZKLFK LV WKH SUREDELOLW\ RI D SRVLWLYH WHVW JLYHQ WKDW WKH SDWLHQW
KDV WKH GLVHDVH� DQG DFFXUDF\ ZKLFK LV WKH GHJUHH WR ZKLFK WKH UHVXOW RI D
PHDVXUHPHQW FRQIRUPV WR WKH FRUUHFW YDOXH RI WKH VDPH� 7R FDOFXODWH WKHP ,
XVHG WKH IROORZLQJ IRUPXODV EDVHG RQ WUXH SRVLWLYHV �73�� WUXH QHJDWLYHV �71��
IDOVH�SRVLWLYHV��)3���DQG�IDOVH�QHJDWLYHV��)1��

6SHFLILFLW\� �71����71���)3�

6HQVLWLYLW\� ��73����73���)1�

$FFXUDF\� ��73���71�����73���71���)3���)1��
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��

�� )LJXUH�����'DWD�RI�. � IURP�%UHDVW�&DQFHU�$OJRULWKP
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��

�� )LJXUH�����'DWD�RI�. � IURP�%UHDVW�&DQFHU�$OJRULWKP
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$V , KDYH DOUHDG\ VDLG LQ P\ SURMHFW� QRW HYHU\WKLQJ LQ WKH JDUGHQ LV IORZHUV�
DQG�WKDW�LV�SUHFLVHO\�ZKDW�KDSSHQHG�WR�PH�GXULQJ�WKLV�SURMHFW�

:KHQ , KDG WKH GLVWDQFHV FDOFXODWHG� DQG , ZDQWHG WR PDWFK WKHP ZLWK WKH ,'V� ,
IRXQG WKDW WKH SURJUDP FROODSVHG VLQFH LW FRXOG QRW FKRRVH EHWZHHQ WKH VDPH
,'�

)LUVW� , GLGQ¶W XQGHUVWDQG ZK\ VRPH ,'V ZHUH WKH VDPH� PHDQLQJ WKDW LW ZDV WKH
VDPH SDWLHQW� %XW WKHQ� , UHDOL]HG WKDW LW PHDQW WKDW WKH VDPH SDWLHQW ZDV YLVLWHG
VHYHUDO�WLPHV�D�\HDU�DQG�IRUWXQDWHO\��RU�XQIRUWXQDWHO\��REWDLQHG�GLIIHUHQW�UHVXOWV�

1RWZLWKVWDQGLQJ� WKH SURJUDP FRXOG QRW FKRRVH EHWZHHQ WKHP� VR , QHHGHG WR
FKDQJH�WKH�,'�DGGLQJ�RQH��LQ�WKLV�ZD\��WKH\�ZRXOG�EH�GLIIHUHQW�

�� )LJXUH�����'DWD�RI�. �� IURP�%UHDVW�&DQFHU�$OJRULWKP
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)RU LQVWDQFH� WZR SDWLHQWV ZLWK DQ ,' RI ��������� RQH RI WKHP� QRZ� ZRXOG EH
���������

%XW� WKDW LV WKH ILUVW FKDOOHQJH , IDFHG� WKHUH LV RQH OHIW� 7KH VHFRQG RQH ZDV
UHODWHG WR WKH GLVWDQFHV� :KHQ , KDG DOO WKH ,'V GLIIHUHQW IURP HDFK RWKHU� WKHUH
ZHUH GLVWDQFHV ZLWK � GHFLPDO SODFHV WKDW ZHUH WLHG� $W WKDW PRPHQW� , FRXOGQ¶W
EHOLHYH�LW�

6R� , FRQWDFWHG 'U� ³[´� 3K�'�WR OHW KHU NQRZ DERXW WKLV QHZ FKDOOHQJH� DQG ZH
GHFLGHG�WKDW�ZH�QHHG���WR�EUHDN�WKH�GLVWDQFH�WLH�

6R� ZH EUHDN LW WKURXJK WKH QXPEHU RI SDWLHQW ,'V� WKXV� E\ DGGLQJ WKH SDWLHQW
,' WR WKH GLVWDQFH FDOFXODWHG EHIRUH DQG GLYLGLQJ E\ ���������� WKH WLHG GLVWDQFH
RI WKH UHSHDWV ZRXOG QR ORQJHU EH WKUHH� IRU H[DPSOH� DQG WKH UHSHDWV ZRXOG
PRYH�WR���RU����LQ�WKLV�ZD\��WKHUH�DUH�QR�UHSHDWV�EHWZHHQ�WKH�GLVWDQFH�RI�WKH�,'V�

�'LVWDQFH���,'������������ �1HZ�QRQ�UHSHDWHG�GLVWDQFH

7R VXP XS� WKLV LV KRZ , IDFHG WKH FKDOOHQJHV LQ P\ DOJRULWKP� ,W LV ZRUWK
PHQWLRQLQJ WKDW 'U� ³[´� 3K�'� KDV KHOSHG PH LQ DOO WKHVH FKDOOHQJHV DQG , DP VR
JUDWHIXO�WR�KHU�VLQFH�,�KDYH�OHDUQHG�D�ORW�GXULQJ�WKH�SURFHVV�

��� 7+( .11 ,008127+(5$3< $/*25,7+0 72 :$57
75($70(17�352&('85(�7+528*+�(;&(/

2Q WKH �VW RI 6HSWHPEHU ����� , ZDV LQYLWHG E\ 'U� ³[´� 3K�'�WR KHU RIILFH WR
GHYHORS DQRWKHU DOJRULWKP DQG DOVR WR WDNH D WRXU RI WKH (76( EXLOGLQJ� ZKRVH
DFURQ\P�PHDQV�(VFROD�7qFQLFD�6XSHULRU�G¶(QJLQ\HUV�

,Q WKLV VHFWLRQ� , ZLOO H[SODLQ WKH SURFHVV , IROORZHG WR SHUIRUP WKLV DOJRULWKP�
+RZHYHU� LQ WKH DQQH[HV , ZLOO VKRZ LQ PRUH GHWDLO� ZLWK SLFWXUHV DQG D YLGHR�
KRZ�P\�H[SHULHQFH�YLVLWLQJ�WKH�(76(�EXLOGLQJ�ZDV�IRU�WKH�ILUVW�WLPH�

5HJDUGOHVV� WKH LPPXQRWKHUDS\ DOJRULWKP IRU WUHDWLQJ ZDUWV ZDV EDVHG RQ WKH
.11 DOJRULWKP� MXVW DV , GLG ZLWK WKH EUHDVW FDQFHU DOJRULWKP� ,Q RWKHU ZRUGV� ,
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IROORZHG WKH FULWHULD WKDW D .11 DOJRULWKP XVHV WR FODVVLI\ WKH GDWD LW UHFHLYHV
IURP SDWLHQWV WKDW KDYH ZDUWV DQG ZHUH WUHDWHG ZLWK LPPXQRWKHUDS\� 7KH
IXQFWLRQ WKDW WKLV DOJRULWKP SHUIRUPV LV WR SUHGLFW ZKHWKHU WKH SDWLHQW ZLOO
UHVSRQG�FRUUHFWO\�WR�WKH�WUHDWPHQW�RU�QRW�

6R� DV , KDYH VDLG SUHYLRXVO\ WR \RX� RQ WKH H[FHO WDEOHV WKH IRUPXODV UHPDLQ
HYHQ LI \RX GHOHWH WKH GDWD� :KDW , GLG ZDV WR PDNH D FRS\ RI WKH H[FHO WKDW
FRQWDLQV WKH EUHDVW FDQFHU DOJRULWKP DQG GHOHWH DOO LWV GDWD ZKLOH NHHSLQJ RQO\
HDFK�RI�WKH�IRUPXODV�RQ�ZKLFK�WKH�.11�LV�EDVHG�

7KLV ZDV WKH ILUVW VWHS� )RU WKDW� GXULQJ LWV SURFHVV� , KDG QR FKDOOHQJHV DV LQ WKH
EUHDVW FDQFHU DOJRULWKP 'U� ³[´� 3K�'� DQG , FRQWHPSODWHG DQG VROYHG DOO WKH
FKDOOHQJHV DQG REVWDFOHV WKDW ZHUH SXW LQ IURQW RI XV� ,Q WKLV FDVH� E\
PDLQWDLQLQJ WKH IRUPXODV XVHG ZH H[SHFWHG OHVV RU QR GLIILFXOWLHV LQ IROORZLQJ
WKH�SURSHU�SURFHGXUH��$QG�VR�LW�ZDV�

$IWHU WKDW� , SXW WKH GDWDVHW IURP WKH 8&, 5HSRVLWRU\ LQWR WKH GRFXPHQW DQG ,
QRWLFHG WKDW WKH DWWULEXWHV� ZKLFK DUH VH[� DJH� WLPH� QXPEHU RI ZDUWV� W\SH� DUHD
DQG GLDPHWHU� GLG QRW KDYH WKH VDPH VFDOH� )RU WKDW� WR SXW DOO WKH YDULDEOHV RQ
WKH VDPH VFDOH DQG WKXV EH DEOH WR FDOFXODWH WKH GLVWDQFHV� , GHFLGHG WR QRUPDOL]H
WKH�YDOXHV�

)LUVWO\� WR QRUPDOL]H , QHHGHG WR ILQG WKH PLQLPXP DQG PD[LPXP RI HDFK
FROXPQ� 7R GR WKLV� , XVHG H[FHO PDWKHPDWLFDO IRUPXODV WKDW GLUHFWO\ JLYH WKLV
LQIRUPDWLRQ��7KHVH�ZHUH�WKH�0,1�DQG�0$;�IXQFWLRQV�

6HFRQGO\� WKURXJKRXW WKH IROORZLQJ IRUPXOD ZH FRXOG H[WUDFW WKH QRUPDOL]HG
YDOXHV� ZKLFK ZHUH EHWZHHQ � WR �� DQG WKDW ZRXOG EH WKH YDOXHV IURP ZKLFK ZH
FRXOG�FDOFXODWH�WKH�GLVWDQFH�RI�WKH�SDWLHQWV�VLQFH�WKH\�ZHUH�RQ�WKH�VDPH�VFDOH�

\ ��[�0,1����0$;�0,1�

7KXV� WKH \ LV WKH QRUPDOL]HG YDOXH WKDW ZLOO EH LQ WKH QHZ WDEOH IURP ZKLFK WKH
GLVWDQFHV FDQ EH FDOFXODWHG DV , KDYH VDLG� ,Q WKH VDPH ZD\� WKH [ LV WKH
QRQ�QRUPDOL]HG YDOXH IURP WKH ROGHU WDEOH� 2QFH , KDYH FDOFXODWHG WKH \� , FDQ
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GUDJ WKH FHOOV EHFDXVH LW LV FDOFXODWHG DXWRPDWLFDOO\ DQG WKLV ZD\ WKH SURFHVV LV
HYHQ�IDVWHU�
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��

:KHQ , KDG WKH WDEOH DERYH FRPSOHWHG , QHHGHG WR VHSDUDWH WKH GDWD VHW LQWR D
WUDLQLQJ VHW DQG WHVWLQJ VHW� PRVW RI WKH GDWD LV XVHG IRU WUDLQLQJ DQG WKH WHVWLQJ
GDWD LV XVHG WR WHVW WKH PRGHO E\ PDNLQJ SUHGLFWLRQV DJDLQVW WKH WHVWLQJ GDWD� ,Q
WKLV ZD\� FHOOV FRORUHG LQ SLQN ZLOO EH SDUW RI WKH WHVWLQJ GDWD� )RU WKDW� , KDYH
JURXSHG�WKHP�LQ�D�GLIIHUHQW�H[FHO�VKHHW�

�� )LJXUH�����7DEOH�RI�1RUPDOL]HG�9DOXHV�IURP�,PPXQRWKHUDS\ $OJRULWKP�WR�:DUW�7UHDWPHQW
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��

7KH�UHVW�RI�WKH�GDWD�LV�WKH�WUDLQLQJ�GDWD��KHUH�\RX�KDYH�D�SLFWXUH�RI�LW�

�� )LJXUH�����7HVWLQJ�'DWD�IURP�,PPXQRWKHUDS\�$OJRULWKP WR�:DUW�7UHDWPHQW
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��

�� )LJXUH�����7UDLQLQJ�'DWD�IURP�,PPXQRWKHUDS\�$OJRULWKP WR�:DUW�7UHDWPHQW
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1H[W� , SDVWHG DOO WKH WUDLQLQJ GDWD LQWR WKH H[FHO GRFXPHQW WKDW KDG DOO WKH
IRUPXODV VDYHG� LQ WKLV ZD\� WKH GLVWDQFHV ZHUH DXWRPDWLFDOO\ FDOFXODWHG DQG
WKURXJK WKH PRGH , FRXOG NQRZ LI WKH UHVXOWV RI WKH WUHDWPHQW WR HDFK SDWLHQW
ZHUH VXFFHVVIXO RU QRW DV ZHOO DV ZKHWKHU WKH DOJRULWKP KDG PDWFKHG WKH UHDO
UHVXOW�

��
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��

��

)URP WKHUH� WKH RQO\ VWHS OHIW ZDV WR UHSHDW WKH SURFHVV IRU WKH WHQ WHVW SDWLHQWV
DQG FDOFXODWH� DV , GLG ZLWK WKH RWKHU DOJRULWKP� WKH VSHFLILFLW\� VHQVLWLYLW\ DQG
DFFXUDF\ ZLWK WKH IRUPXODV , KDG VKRZQ \RX EHIRUH� )RU WKDW� , KDYH FROOHFWHG
DOO WKH UHVXOWV LQ DQ ([FHO VKHHW WR V\QWKHVL]H WKH ZKROH SURFHVV� +HUH \RX KDYH
D�SLFWXUH�RI�LW�

�� )LJXUH�����&DOFXODWHG�'LVWDQFHV�ZLWK�6WDQGDUGL]HG 9DOXHV
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��

�� )LJXUH�����'DWD�RI�. ��IURP�,PPXQRWKHUDS\$OJRULWKP WR�:DUW�7UHDWPHQW
�� )LJXUH�����'DWD�RI�. ��IURP�,PPXQRWKHUDS\�$OJRULWKP WR�:DUW�7UHDWPHQW
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��

*OREDOO\� WKH VSHFLILFLW\� VHQVLWLYLW\ DQG HIIHFWLYHQHVV VKRZ WKDW WKH DOJRULWKP LV
DEOH WR GHWHFW ZKHWKHU WKH SDWLHQW ZLOO UHVSRQG FRUUHFWO\ WR ZDUWV¶ WUHDWPHQW EXW
LV XQDEOH WR SUHGLFW ZKHQ WUHDWPHQW RI ZDUWV ZLWK LPPXQRWKHUDS\ ZLOO QRW EH
HIIHFWLYH�IRU�WKH�SDWLHQW�

,Q WKH 8&, LPPXQRWKHUDS\ GDWDVHW� WKHUH ZHUH �� SDWLHQWV UHJLVWHUHG VR , WRRN
WKH ZKROH GDWDVHW DQG ZKHQ , VWDUWHG WR GHYHORS WKH DOJRULWKP , UHDOL]HG WKDW
RQO\ �� SDWLHQWV LQ WKH VHW GLG QRW UHVSRQG VDWLVIDFWRULO\ WR ZDUW LPPXQRWKHUDS\
WUHDWPHQW� ODEHOHG DV FODVV �� LQVWHDG WKHUH ZHUH �� ZKR UHVSRQGHG SHUIHFWO\ WR
WUHDWPHQW� ODEHOHG DV FODVV �� 7KLV LV D FDVH RI XQEDODQFHG GDWD� ZKLFK PHDQV
WKDW WKH WDUJHW YDULDEOH KDV PRUH REVHUYDWLRQV LQ RQH VSHFLILF FODVV WKDQ WKH
RWKHU� ,Q WKLV ZD\� ZH FRXOG VD\ WKDW WKH GDWDVHW KDV QRW D SURSRUWLRQDO DPRXQW RI
LQIRUPDWLRQ IRU ERWK FODVVHV DQG WKLV SURYRNHV XQUHOLDEOH UHVXOWV LQ WKH PDFKLQH
OHDUQLQJ�V\VWHP�

�� )LJXUH�����'DWD�RI�. ���IURP�,PPXQRWKHUDS\�$OJRULWKP WR�:DUW�7UHDWPHQW
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(YHQPRUH� DV ZH KDYH OHDUQHG LQ SUHYLRXV FKDSWHUV� LI WKH PDFKLQH LV QRW IHG
ZLWK HQRXJK LQIRUPDWLRQ LW ZLOO QRW OHDUQ ZLWK WKH PD[LPXP DFFXUDF\ WR
GHOLYHU�UHOLDEOH�UHVXOWV�DQG�WKLV�LV�ZKDW�KDSSHQV�LQ�WKLV�FDVH�

:KDW , DOVR LQWHQG WR GHPRQVWUDWH ZLWK WKLV DOJRULWKP LV WKDW WKHUH LV D KXJH JDS
WR DFKLHYH WKH WUXH DFFXUDF\ WKDW DUWLILFLDO LQWHOOLJHQFH LV FDSDEOH RI� 7KLV LV GXH
WR WKH IDFW WKDW WR DFKLHYH WKLV DFFXUDF\ DQG H[FHOOHQFH LQ UHDO OLIH ZH QHHG WR
RYHUFRPH�WKH�PRVW�GLIILFXOW�RI�DOO�REVWDFOHV��WKH�LQWUXVLRQ�LQWR�RXU�SULYDWH�OLYHV�

(YHQ WKRXJK LW FDQ EH D ELW DQQR\LQJ EHFDXVH HYHU\WKLQJ� DEVROXWHO\ HYHU\WKLQJ
ZRXOG KDYH WR EH UHFRUGHG WR REWDLQ UHOLDEOH UHVXOWV� WKLV LV QRW VR QHJDWLYH
EHFDXVH WKHUH ZRXOG EH D ORW RI SURWHFWLRQ ZLWK RXU SHUVRQDO GDWD� <HW� GR \RX
WKLQN�ZH�DUH�ZLOOLQJ�WR�PDNH�WKDW�FRPSURPLVH�ZLWK�RXUVHOYHV�DQG�WKH�VRFLHW\"

����&21&/86,216
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2QFH WKH UHVHDUFK FDUULHG RXW WKURXJKRXW WKH ZRUN ERWK ELRJUDSKLFDO DQG
H[SHULPHQWDO KDV EHHQ FRPSOHWHG� , KDYH EHHQ DEOH WR UHIOHFW RQ WKH K\SRWKHVLV
SXW�IRUZDUG��ZKLFK�,�FDQ�VD\�ZLWK�WRWDO�FHUWDLQW\�LV�WUXH�

,W UHIHUUHG WR WKH SRZHU RI $, WR WUDQVIRUP SHRSOH¶V OLYHV DQG LPSURYH
H[SRQHQWLDOO\ WKH FXUUHQW KHDOWKFDUH V\VWHP� 7KLV LV D FODLP WKDW FRXOG ZHOO EH
FRUURERUDWHG E\ ELEOLRJUDSKLF UHVHDUFK� EXW LW KDV EHHQ WKURXJK WKH SUDFWLFDO
IUDPHZRUN WKDW , KDYH EHHQ DEOH WR TXDQWLI\ WKH H[WHQW WR ZKLFK WKH LPSDFW RI $,
FRXOG�EH�JUHDW�IRU�KXPDQLW\�

$V , KDYH H[SODLQHG SUHYLRXVO\� P\ SUDFWLFDO IUDPHZRUN FRQVLVWHG RI FUHDWLQJ
WZR DOJRULWKPV� RQH LV DEOH WR SUHGLFW ZKHWKHU WKH SDWLHQW ZLOO UHVSRQG FRUUHFWO\
WR ,PPXQRWKHUDS\ RU QRW DQG WKH VHFRQG RQH LV DQ DOJRULWKP WKDW FDQ GHWHFW DQG
SURJQRVWLFDWH��LQ�D�GDWDVHW��%UHDVW�&DQFHU�

:LWK WKHVH DOJRULWKPV� , KDYH DSSOLHG DUWLILFLDO LQWHOOLJHQFH EXW RQH RI WKH EHVW
PRPHQWV FUHDWLQJ WKHP ZDV ZKHQ , VDZ DQ LQFUHGLEOH DFFXUDF\ ZLWK WKH %UHDVW
&DQFHU $OJRULWKP� VSHFLILFDOO\ ��� DQG DOVR ZKHQ� ZLWK WKH �QG DOJRULWKP� ,
GLVFRYHUHG WKDW WKHUH LV D ORQJ ZD\ WR JR ZLWK DUWLILFLDO LQWHOOLJHQFH� EHFDXVH WKH
JDS RI LQIRUPDWLRQ DQG WKH GLJLWL]DWLRQ RI WKLV GDWD JUHDWO\ GHWHUPLQHV WKH
SHUIRUPDQFH RI WKH DOJRULWKP� 7KHUHIRUH� DV WKH IXWXUH JHQHUDWLRQ WKDW ZH DUH�
ZH KDYH WKH JRDO RI ILQGLQJ D ZD\ WR LPSOHPHQW $, VLQFH LW FDQ VDYH RXU OLYHV�
LPSURYH�RXU�KHDOWK��DQG�HYHQ�DFKLHYH�WKH�FKHDSHVW�WUHDWPHQWV�RI�KLVWRU\�

,Q WKH VDPH ZD\� , DP VXUH WKDW DUWLILFLDO LQWHOOLJHQFH� ZKLFK RQO\ QHHGV D ODUJH
DPRXQW RI GDWD� FDQ VROYH VLPSOH WR FRPSOH[ SUREOHPV� DQG WKDW LV VXUSULVLQJ
EHFDXVH LQ OLIH WKHUH DUH QR EODFN RU ZKLWH VLWXDWLRQV� EXW WKH\ DOO KDYH GLIIHUHQW
QXDQFHV�

7KXV� DUWLILFLDO LQWHOOLJHQFH VKRZV XV WKH YHUVDWLOLW\ LW KDV IRU VRPH VLWXDWLRQV
DQG RWKHUV� DQG WKDW LV ZK\ LW LV D JUHDW KRSH IRU VROYLQJ PDQ\ RI RXU VRFLHW\
V
FKDOOHQJHV�
$UWLILFLDO LQWHOOLJHQFH LV D UHODWLYHO\ QHZ EUDQFK RI WHFKQRORJ\ EHFDXVH \HDUV
DJR WKHUH ZHUH QRW WKH DSSURSULDWH WHFKQRORJLHV WR GHYHORS FRPSOH[ SURJUDPV
VXFK�DV�WKRVH�EHLQJ�FDUULHG�RXW�WRGD\�
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$OWKRXJK , KDYH GHFLGHG WR IRFXV RQ LWV DSSOLFDWLRQ LQ WKH ILHOG RI PHGLFLQH� LWV
LPSOHPHQWDWLRQ LQ RXU OLYHV LV HYHU\ZKHUH� ,W FDQ KHOS SHRSOH LQ DOO ILHOGV DSDUW
IURP PHGLFLQH VXFK DV LQ PDUNHWLQJ� VRFLDO QHWZRUNV� DGYHUWLVLQJ� FKDW ER[HV�
DJULFXOWXUH DQG IDUPLQJ� UHWDLO� VKRSSLQJ DQG IDVKLRQ� VHFXULW\ DQG VXUYHLOODQFH�
EDQNLQJ� VSRUWV DQDO\WLFV� SURGXFWLRQ DQG PDQXIDFWXULQJ� DQG VR RQ� +H\� ZKDW
GR�\RX�WKLQN�DERXW�LW"�,PSUHVVLYH��LVQ¶W�LW"���

,Q WKH ILHOG RI PHGLFLQH� $, FDQ EH D JUHDW DOO\ LQ SHRSOH
V OLYHV VLQFH LW RQO\
QHHGV GDWD� ,I KXPDQV FDQ SURYLGH LW� WKH V\VWHP FDQ SUHGLFW� DQDO\]H� PDNH
SDWWHUQV DPRQJ JURXSV� DQG HYHQ WHOO LI \RX KDYH D GLVHDVH DQG ZKLFK WUHDWPHQW
\RX FDQ IROORZ WR JHW EHWWHU� )ROORZLQJ WKLV ZD\� PDOSUDFWLFH DQG PLVGLDJQRVLV
ZLOO SRWHQWLDOO\ EH UHGXFHG� DQG REYLRXVO\� DOO RI WKH IRUHJRLQJ ZLOO EH GRQH ZLWK
PHGLFDO�VXSHUYLVLRQ�

2YHU WKH \HDUV� $, ZLOO LQFUHDVH LWV SDWLHQW GDWD� ZKLFK PHDQV WKDW WKH SDWLHQW
ZLOO EH FORVHO\ PRQLWRUHG DQG DQ\ VXGGHQ FKDQJH LQ WKH SDWLHQW
V RUJDQLVP ZLOO
LPPHGLDWHO\ EH QRWLILHG WR SUHYHQW WKH GLVHDVH DQG WKXV HQVXUH KHDOWK LQ RXU
VRFLHW\�

,Q WKH VDPH ZD\� DUWLILFLDO LQWHOOLJHQFH FDQ GHYHORS SHUVRQDOL]HG GUXJV DQG
WUHDWPHQWV� SURYLGLQJ WKHP ZLWK VSHHG DQG SUHFLVLRQ DQG NQRZLQJ� WKURXJK WKH
SDWLHQW�PRQLWRULQJ��WKH�DSSURSULDWH�GRVH�IRU�KLP�

+RZHYHU� ZKHUH , WKLQN $, ZLOO KDYH WKH PRVW LPSDFW RQ KHDOWKFDUH LV LQ WXUQLQJ
WRGD\¶V PHGLFLQH LQWR RQH WKDW LWV FRQFHUQV DUH UHODWHG QRW WR WLPH EXW WR WKH
SDWLHQW� QRW WR WKH WUHDWPHQW WKDW ZLOO EH JRRG IRU WKH SRSXODWLRQ EXW WR WKH
WUHDWPHQW WKDW ZLOO ILW WKH SDWLHQW¶V QHHGV� QRW ZLWK PRQH\ EXW ZLWK WKH SDWLHQW�
QRW ZLWK KDFNLQJ EXW ZLWK SDWLHQW SULYDF\� QRW ZLWK GLVWUDFWLRQ EXW ZLWK FDUH� QRW
WUHDWLQJ ZLWK GLVWDQFH� EXW ZLWK FORVHQHVV� QRW ZLWK FXULQJ D GLVHDVH EXW ZLWK
KHDOLQJ�LW��DQG�QRW�ZLWK�WKH�FXUH�RI�WKH�LOOQHVV�EXW�ZLWK�WKH�SUHYHQWLRQ�RI�LW�

$UWLILFLDO LQWHOOLJHQFH LV SURRI WKDW VFLHQFH DQG WHFKQRORJ\ FDQ PHUJH WR DFKLHYH
VRPHWKLQJ KLJKHU� ,W LV SURRI WKDW ZH KDYH HYHU\WKLQJ ZH QHHG KHUH RQ (DUWK WR
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FUHDWH VROXWLRQV WR RXU FRQFHUQV� 2XU VXUYLYDO RQO\ GHSHQGV RQ WKH GLUHFWLRQ LQ
ZKLFK�ZH�IRFXV�

7R UHDFK WKHVH FRQFOXVLRQV� , KDYH JUDGXDOO\ DQG FDUHIXOO\ DFKLHYHG HYHU\ RQH
RI�WKH�REMHFWLYHV�SURSRVHG�DW�WKH�EHJLQQLQJ�

7KDQNV WR WKH ZKROH VHULHV RI VHFWLRQV DQG VXEVHFWLRQV RI WKH WKHRUHWLFDO
IUDPHZRUN , KDYH OHDUQHG� NQRZQ DQG GHHSHQHG WZR YHU\ VPDOO EXW DW WKH VDPH
WLPH DOO�HQFRPSDVVLQJ ZRUOGV� $, DQG PHGLFLQH� )URP WKHVH� , KDYH OHDUQHG
PRUH VSHFLILFDOO\� WKHLU FXUUHQW IXQFWLRQLQJ DV ZHOO DV WKHLU LPSDFW RQ KHDOWK
WKURXJK�LQQRYDWLYH�DQG�VRSKLVWLFDWHG�WHFKQLTXHV�VXFK�DV�PDNLQJ�DOJRULWKPV�

, KDYH EHHQ DEOH WR ILQLVK XQGHUVWDQGLQJ WKHVH WHFKQLTXHV� DORQJ ZLWK DOO WKH
NQRZOHGJH DFTXLUHG WKURXJK ELEOLRJUDSKLF UHVHDUFK� WKDQNV WR WKH SUDFWLFDO SDUW
LQ ZKLFK , KDYH DSSOLHG DQG WDNHQ LQWR DFFRXQW DOO WKH NQRZOHGJH , KDYH JDLQHG
WKURXJKRXW�WKLV�SURMHFW�

7R FRQFOXGH WKLV ZRUN� , ZRXOG OLNH WR FRQYH\ D PHVVDJH WR WKRVH ZKR VWLOO KDYH
ZLWKLQ WKHPVHOYHV WKH FRQFHUQ DQG IHDU DERXW DUWLILFLDO LQWHOOLJHQFH DQG LWV
DSSOLFDWLRQ� HVSHFLDOO\ LQ WKH ILHOG RI KHDOWK� VLQFH LW LV RQ WKLV RQH WKDW RXU OLYHV
GHSHQG�RQ�

7KDW LV ZK\ , ZRXOG WHOO WKHP WKDW ZH DUH JRLQJ GRZQ WKH ULJKW SDWK DQG WKDW
HYHQ WKRXJK WKLV PD\ EH ORQJ DQG IXOO RI REVWDFOHV� PRUH DQG PRUH OLJKW LV
GLVWLQJXLVKHG�DW�LWV�HQG�

&KDQJHV UHTXLUH HIIRUW DV ZH KDYH WR DGDSW WR WKHP� EXW WRJHWKHU ZH ZLOO EH DEOH
WR JHW ULG RI IHDU DQG WDNH DGYDQWDJH RI WKH PRVW SRZHUIXO WRRO WKDW KDV HYHU
H[LVWHG LQ KXPDQLW\� $UWLILFLDO LQWHOOLJHQFH ZLOO LPSURYH RXU OLYHV DQG ZLOO PDNH
WKHP�HDVLHU�LI�ZH�ILQDOO\�GHFLGH�WR�LPSOHPHQW�LW��/HW¶V�JLYH�LW�D�FKDQFH�

����$&.12:/('*(0(176

:KHQ , VWDUWHG WKLV ZRUN , UHPHPEHU WKDW , VDZ WKH PRPHQW RI ILQLVKLQJ LW YHU\
IDU DZD\ DQG DW WKH VDPH WLPH GLIIXVHG E\ D IHDU RI VWDUWLQJ LW� %XW QRZ WKDW ,
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KDYH ILQLVKHG LW� WKH IHHOLQJ RI VDWLVIDFWLRQ LV VR JUDWLI\LQJ WKDW , FDQ VD\ WKDW DOO
WKH�HIIRUW�DQG�WLPH�VSHQW�KDV�EHHQ�ZRUWK�LW�

)LUVWO\� WR EH DEOH WR WHOO P\VHOI WKDW , KDYH VXFFHHGHG� WKDW , KDYH FRPSOHWHG WKLV
SURMHFW VXFFHVVIXOO\ DQG� DW WKH VDPH WLPH� WKDW , KDYH IXOILOOHG DOO WKH REMHFWLYHV
WKDW�,�KDG�VHW�IRU�P\VHOI�IURP�WKH�EHJLQQLQJ�

6HFRQGO\� EHFDXVH WKLV ZRUN KDV JLYHQ PH NQRZOHGJH� QHZ SHUVSHFWLYHV DQG
LGHDV� DV ZHOO DV H[SHULHQFHV WKDW , ZRXOG QHYHU KDYH LPDJLQHG WR EH VR
HQULFKLQJ�

7KLV UHVHDUFK ZRUN KDV PDGH PH JURZ DV D SHUVRQ� ,W KDV PDGH PH DZDUH WKDW
RXU KHDOWKFDUH V\VWHP QHHGV D FKDQJH DQG WKDW , ZDQW WR EH SDUW RI LW� , ZDQW WR
VWXG\�PHGLFLQH�DQG�EHFRPH�D�JUHDW�SK\VLFLDQ�

, NQRZ WKLV LV QRW DQ HDV\ FKDOOHQJH IRU RXU VRFLHW\� IDU IURP LW EXW , DOVR NQRZ
WKDW�FKDQJHV�DUH�YHU\�GLIILFXOW�DW�WKH�EHJLQQLQJ�DQG�PDUYHORXV�DW�WKH�HQG�

6R \HV DQG \HV� , DP ZLOOLQJ WR EH D JUHDW GRFWRU DQG \HV , DP DOVR ZLOOLQJ WR
LPSURYH WKH FXUUHQW KHDOWKFDUH V\VWHP ZLWK WKH JRDO RI LPSURYLQJ SHRSOH
V
TXDOLW\�RI�OLIH�

1RWZLWKVWDQGLQJ� WKLV SURMHFW ZRXOG QRW EH WKH VDPH ZLWKRXW WKH IROORZLQJ
DPD]LQJ SHRSOH� , ZRXOG OLNH WR WKDQN WKHP ZKHWKHU WKH\ KDYH EHHQ SDUW RI WKLV
SURMHFW�GLUHFWO\�RU�LQGLUHFWO\�

)LUVW RI DOO DQG ZLWK JUHDW JUDWLWXGH� WKDQNV WR P\ QDWLYH WXWRU ³0´ IRU GDULQJ WR
WDNH D VFLHQWLILF ZRUN� DOWKRXJK LW ZDV QRW KLV VSHFLDOW\� DV ZHOO DV IRU
DFFRPSDQ\LQJ PH LQ WKLV DGYHQWXUH RI JHWWLQJ WR NQRZ WZR VPDOO ZRUOGV�
DUWLILFLDO LQWHOOLJHQFH WRJHWKHU ZLWK 0HGLFLQH� ZKLFK , KDYH GLVFRYHUHG WKDW WKH\
SURYLGH�XV�ZLWK�D�ZLGH�UDQJH�RI�EHQHILWV�IRU�WKH�HQWLUH�SRSXODWLRQ�
,Q VHFRQG SODFH EXW ZLWK WKH JUHDWHVW JUDWLWXGH WR 'U� ³[´� 3K�'�IRU JLYLQJ PH
WKH LQFUHGLEOH RSSRUWXQLW\ WR SHUIRUP D SDUW RI WKH SUDFWLFDO IUDPHZRUN LQ D
XQLYHUVLW\ HQYLURQPHQW ZLWKLQ UHDFK RI D VHULHV RI PDFKLQHU\ DQG ZRUN WRROV
WKDW , ZRXOG QHYHU KDYH WKRXJKW , ZRXOG JHW WR NQRZ� 7KDQN \RX� 'U� ³[´�
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3K�'�IRU KHOSLQJ PH DW DOO WLPHV� IRU DOO WKH KRXUV GHGLFDWHG WR P\ GRXEWV DQG
TXHVWLRQV��DQG�IRU�VKDULQJ�ZLWK�PH�PXFK�RI�\RXU�NQRZOHGJH�

7KDQNV WR P\ WXWRU ³0´ DQG 'U� ³[´� 3K�'� IRU DOZD\V UHVSRQGLQJ DQG PDNLQJ D
KROH�LQ�WKHLU�YHU\�EXV\�VFKHGXOH�

)LQDOO\� WKDQNV WR P\ IDPLO\� ZKR KDYH DOZD\V EHHQ WKHUH VXSSRUWLQJ PH DQG
ZDONLQJ E\ P\ VLGH GXULQJ WKH GHYHORSPHQW RI WKLV SURMHFW� EHLQJ FULWLFDO LQ
HDFK RI WKH VHFWLRQV LQ ZKLFK , DVNHG WKHP IRU WKHLU RSLQLRQ� DV ZHOO DV
UHVSHFWLQJ DQG DGPLULQJ P\ ZD\ RI FRPPXQLFDWLQJ WKLQJV� DQG ILQDOO\ , ZRXOG
OLNH WR WKDQN WKHP IRU WKHLU HQFRXUDJHPHQW DQG SDWLHQFH LQ WKH KDUGHVW PRPHQWV
RI�WKH�ZRUN�

7KDQN�\RX�IURP�WKH�KHDUW�WR�DOO�RI�\RX�

6LQFHUHO\�

³$´

�����$11(;(6
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:KHQ 'U� ³[´� 3K�'� LQYLWHG PH WR WKH 8QLYHUVLW\ 5RYLUD , 9LUJLOL WR GHYHORS
DQRWKHU DOJRULWKP DQG YLVLW WKH 8QLYHUVLW\ , FRXOG QRW EHOLHYH LW� 6R� , DFFHSWHG�
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DQG RQ WKH ILUVW RI 6HSWHPEHU RI ����� , ZHQW WKHUH� ,W ZDV DPD]LQJ YLVLWLQJ WKH
859 ZKHQ WKHUH ZDV QRERG\� 7KHUH ZDV VLOHQFH EXW WKH VWXGHQW DWPRVSKHUH
FRXOG�EH�IHOW�DQG�,�ZDV�IDVFLQDWHG�

:KLOH , ZDV GHYHORSLQJ WKH VHFRQG DOJRULWKP LQ WKH ODERUDWRULHV� , NQHZ WZR
3K�'� VWXGHQWV� ZKR ZHUH ZRUNLQJ WKHUH RQ GLIIHUHQW SURMHFWV DQG ZHUH VR NLQG
WR PH� 2QH RI WKHP ZDV IURP <HPHQ DQG WKDW PHDQV WKDW WKH 859 LV VXFK DQ
LQWHUQDWLRQDO�8QLYHUVLW\�

+HUH�\RX�KDYH�SLFWXUHV�RI�WKH�8QLYHUVLW\�GXULQJ�P\�H[SHULHQFH�DW�WKH�859�

7KLV LV WKH (76(� ZKLFK PHDQV (VFROD 7qFQLFD 6XSHULRU G¶(QJLQ\HUV� ,W EHORQJV
WR WKH 859 DQG KHUH LV ZKHUH , VWD\HG GXULQJ WKH SURFHVV RI GHYHORSLQJ WKH
VHFRQG�DOJRULWKP�
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,Q WKHVH SLFWXUHV LW FDQ EH VHHQ� WKH KDOOZD\ RI WKH SURIHVVRU¶V RIILFHV LQ ZKLFK
WKHUH�LV�WKH�RIILFH�RI�'U��³[´��3K�'��DQG�HYHQ�P\�EURWKHU�DQG�,�WRXULQJ�LW�
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+HUH \RX KDYH D SLFWXUH RI 'U� ³[´� 3K�'� RQ WKH ULJKW� DQG PH� RQ WKH OHIW� RQ
WKH�'HSDUWPHQW�RI�&RPSXWHU�(QJLQHHULQJ�DQG�0DWKHPDWLFV�
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,Q WKH (76( IURP 859� ZKLFK PHDQV (VFROD 7qFQLFD 6XSHULRU G¶(QJLQ\HULD� DOO
WKH FRUULGRUV DUH RXWGRRUV� LQ RWKHU ZRUGV� LQ WKH RSHQ DLU� DQG WKLV PDNHV LW
PXFK�HDVLHU�WR�HQVXUH�FRPSOLDQFH�ZLWK�UHJXODWLRQV�GXULQJ�WKLV�FRYLG���
VLWXDWLRQ��+HUH�\RX�FDQ�VHH�VRPH�RI�WKH�RXWGRRU�FRXUW\DUGV�RI�WKH�XQLYHUVLW\�
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%HIRUH JRLQJ WR WKH ODERUDWRULHV� 'U� ³[´� 3K�'�VKRZHG PH WKH &5$, RI WKH
859� ZKLFK DFURQ\P PHDQV &HQWUH GH 5HFXUVRV SHU D O¶$SUHQHQWDWJH L OD
,QYHVWLJDFLy� 0\ WHDFKHUV DW VFKRRO KDYH UHFRPPHQGHG PH IRU VHDUFKLQJ VRPH
VFLHQWLILF DUWLFOHV WR WKH 7'5 WR FRQVXOW WKH &5$, DQG VHHLQJ LW VR FORVH
LPSDFWHG�PH�D�OLWWOH��KRQHVWO\�

7KLV LV WKH FRUULGRU RI PDWK
ODERUDWRULHV� ,Q RQH RI WKHP�
, GHYHORSHG WKH .11
,PPXQRWKHUDS\ $OJRULWKP
WR :DUW 7UHDWPHQW� +HUH
\RX KDYH VRPH SKRWRV IURP
WKH�LQVLGH�
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2Q RQH RI WKH ZDOOV� WKHUH ZDV WKLV SRVWHU WKDW FRQVLVWV RI D SURMHFW LQ ZKLFK WKH\
DUH ZRUNLQJ RQ VLQFH ����� ,W LV DERXW GHWHFWLQJ LQ D IDVWHU ZD\ GLDEHWLF
UHWLQRSDWK\ XVLQJ DUWLILFLDO LQWHOOLJHQFH� , ZDV IDVFLQDWHG E\ WKLV SURMHFW VR , WRRN
D�SLFWXUH�RI�LW�WR�OHDUQ�PRUH�DERXW�LW�DW�KRPH�
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)LQDOO\� , ZRXOG OLNH WR VKRZ \RX D EULHI PRPHQW RI WKH YLVLW LQ ZKLFK , WKDQN
'U� ³[´� 3K�'�IRU HYHU\WKLQJ VKH KDV GRQH GXULQJ WKHVH PRQWKV� KHOSLQJ PH
WKURXJKRXW WKH SURFHVV� ,W LV D YLGHR VR KHUH \RX KDYH D 45 WR VHH LW LQ D SURSHU
ZD\�

�����0<�'$,/<�(;3(5,(1&(�'2,1*�7+,6�5(6($5&+�3$3(5

,�ZLOO�QHYHU�IRUJHW�WKH�GD\�,�VWDUWHG�WKLV�SURMHFW��$�SURMHFW�WKDW�KDV�EHHQ�SDUW�RI
P\�GDLO\�OLIH�IRU�DOPRVW�WKUHH�PRQWKV�QRZ��7KDW�LV�ZK\�,�WKRXJKW�WKDW�KDYLQJ�D
IUDFWLRQ�RI�P\�WKRXJKWV�DW�WKDW�PRPHQW�ZRXOG�EH�VR�LQWHUHVWLQJ�DQG�YDOXDEOH��IRU
ZKRHYHU�UHDGV�LW��EXW�HVSHFLDOO\�IRU�\HDUV�ODWHU��ZKHQ�,�UHUHDG�WKLV�SDSHU
LPPHUVHG�LQ�WKH�FXULRVLW\�DQG�ORQJLQJ�RI�P\�VWXGHQW�\RXWK�

����������

2QFH , KDYH ILQLVKHG WKH 6XPPHU 6FKRRO RI WKH 'XDO 'LSORPD� WDNLQJ &RQFHSWV
RI (QJLQHHULQJ 	 7HFKQRORJ\� , DP DERXW WR FRQWLQXH WKH SUDFWLFDO SDUW� ZKLFK ,
OHIW DVLGH ZKHQ , VWDUWHG WKH VXPPHU FRXUVH RI WKH 'XDO 'LSORPD� EHIRUH 'U�
³[´� 3K�'� JRHV RQ YDFDWLRQ LQ $XJXVW� 7KH LGHD� DV , WROG 'U� ³[´� 3K�'�� ZRXOG
EH�WR�ILQLVK�WKH�$OJRULWKP�EHIRUH�WKH�YDFDWLRQ�SHULRG�VWDUWV�
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/DVW -XQH ��WK ZH PHW DQG VWDUWHG�x WR EXLOG WKLV SURMHFW WKDW DLPV WR GHWHFW
EUHDVW FDQFHU� VSHFLILFDOO\ WKH W\SH RI WXPRU� EHQLJQ RU PDOLJQDQW� IURP GDWD
SURYLGHG�E\�WKH�8&,�UHSRVLWRU\�

7KLV DOJRULWKP LV EDVHG RQ WKH .11 DOJRULWKP PRGHO ZKLFK DLPV WR ILQG WKH
QHDUHVW QHLJKERUV E\ FDOFXODWLQJ WKH GLVWDQFH IURP WKH SDWLHQW XVLQJ
PDWKHPDWLFDO�IRUPXODV�

7KH REMHFWLYH LV WR HVWDEOLVK D PRGH WKDW ZLOO EH WKH UHVXOW WKDW KH ZLOO LVVXH DV D
ILQDO YHUGLFW� :LWK 'U� ³[´� 3K�'� ZH KDYH GLVFXVVHG WKDW LI LW ZRXOG JLYH XV
WLPHV ZH FDQ DGG VRPH LPSURYHPHQWV WR LPSURYH WKH UHOLDELOLW\ DQG HIILFLHQF\
RI WKH DOJRULWKP�%XW WRGD\� WLPH LV SDVVLQJ DQG WKH LPSRUWDQW WKLQJ� IRU PH� LV WR
XQGHUVWDQG WKH EDVLV DQG LI KH JLYHV XV WLPH LW LV FOHDU WKDW , ZRXOG ORYH WR
LQWURGXFH�LPSURYHPHQWV�

+RZHYHU� WRPRUURZ DW ��DP ZH KDYH DQRWKHU PHHWLQJ VLQFH LQ WKH RWKHU
PHHWLQJ ZH VDLG WKDW , ZRXOG FDOFXODWH WKH GLVWDQFHV� VRUW WKHP LQ DVFHQGLQJ
RUGHU� HVWDEOLVK WKH PRGH IRU VHYHUDO WHVW SDWLHQWV DQG� ILQDOO\� FDOFXODWH WKH
VWDWLVWLFV�RI�WKH�DOJRULWKP�ZKLFK�ZRXOG�EH�VSHFLILFLW\��DFFXUDF\�DQG�VHQVLWLYLW\�

2QFH , KDG LW DOO GRQH� \HVWHUGD\ DIWHUQRRQ� , VHQW LW WR KLP DQG� XQIRUWXQDWHO\�
'U� ³[´� 3K�'� KDV IRXQG VRPHWKLQJ WKDW LV QRW TXLWH ULJKW� 6R� WRPRUURZ ZH ZLOO
PHHW�DQG��IRU�VXUH��ZH�ZLOO�IL[�LW�

, KDYH GRQH WZR PDLOV WR KLP VR WKDW KH FDQ JR GRLQJ VRPHWKLQJ IRU WRPRUURZ� ,
NQRZ D OLWWOH RI VHULRXV WR KDYH GRQH EDGO\ HYHU\WKLQJ DQG WKH KRXUV WKDW , VSHQW
WKH GD\ EHIRUH� 1HYHUWKHOHVV� 'U� ³[´� 3K�'� KDV SUHIHUUHG WKDW , GR QRW WRXFK
DQ\WKLQJ DQG ZLWK WKHVH WH[WXDO ZRUGV KDV ILQLVKHG KLV PDLO �'R QRW WRXFK
DQ\WKLQJ��WRPRUURZ�ZH�VSHDN��

����������

1RZ , KDYH ILQLVKHG WKH PHHWLQJ ZLWK 'U� ³[´� 3K�'�� ,W ZHQW EHWWHU WKDQ ,
H[SHFWHG� , KDYH XQGHUVWRRG KRZ , KDYH WR VHW WKH IDVKLRQ RQ HDFK RI WKH WHVW
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SDWLHQWV� , ZDV GRLQJ LW RQO\ IRU RQH SDWLHQW DQG WKH UHVXOW RU� UDWKHU� WKH RXWSXW
SURQRXQFHG E\ WKH DOJRULWKP ZDV DSSOLHG WR DOO WKH RWKHU WHVW SDWLHQWV� 7KLV LV
QRW FRUUHFW EHFDXVH WKH PRGH ZLOO YDU\ IRU HDFK RI WKH SDWLHQWV DQG LW ZLOO EH
ZLWK WKH PRGH RI HDFK RI WKH SDWLHQWV WKDW ZH ZLOO VHH LI WKH DOJRULWKP KLWV RU
PLVVHV�LQ�UHODWLRQ�WR�WKH�WXPRU�FODVV�SURYLGHG�E\�WKH�,&8�GDWD�UHSRVLWRU\�

+RZHYHU� LW KDV QRW EHHQ DOO IORZHUV DQG YLRODV� :H KDYH IRXQG RXUVHOYHV LQ WLHV
ZKLOH PHDVXULQJ GLVWDQFHV� :H ZHUH YHU\ VXUSULVHG� ZH DUH GHDOLQJ ZLWK ILJXUHV
RI DW OHDVW � GHFLPDO SODFHV� %RWK 'U� ³[´� 3K�'� DQG , DUH WU\LQJ WR ILQG VRPH
PDWKHPDWLFDO IXQFWLRQ ZKLFK DOORZV XV WR EUHDN WKH WLH VLQFH LI ZH OHDYH LW DV LW
LV WKH DOJRULWKP LV QRW DEOH WR GHFLGH EHWZHHQ WKRVH ZKLFK DUH ZLWK WKH VDPH
SRVLWLRQ� IDFW ZKLFK PDNHV LW GLIILFXOW DW WKH VDPH WLPH WR NQRZ ZKLFK DUH WKH
QHDUHVW�QHLJKERUV�WR�WKH�SURSRVHG�WHVW�SDWLHQW�

6LPLODUO\� KH KDV DGYLVHG PH WR PDNH VRPH LPSURYHPHQWV LQ WKH VWDWLVWLFV WKDW
ZLOO FDXVH WKDW LI WKHUH LV D FKDQJH RI GDWD� WKHVH ZLOO EH FDOFXODWHG� $QG VR ,
KDYH�GRQH�VR�

1RZ ZKLOH ZDLWLQJ IRU D VROXWLRQ HLWKHU IURP 'U� ³[´� 3K�'� RU IURP PH WR WKH
SUREOHP RI WKH WLHV� , ZLOO DOVR IRFXV RQ WKH ZULWWHQ SDUW RI WKH ZRUN� , KDYH
DOUHDG\ SURJUDPPHG WKH SRLQWV DQG LW VKRXOG EH QRWHG WKDW , KDYH FKDQJHG WKH
�QG SDUW RI WKH WDEOH RI FRQWHQWV� WKXV� , ZLOO QRW WDON DERXW PHGLFLQH EXW DERXW
WKH FRPELQDWLRQ RI ,$ ZLWK PHGLFLQH LQ YDULRXV DUHDV VXFK DV GLDJQRVWLFV�
LPDJLQJ��GUXJ�GHYHORSPHQW�DQG�WUHDWPHQW�FXVWRPL]DWLRQ��$W�OHDVW�IRU�WRGD\�

6LQFHUHO\� , KRSH WR EH DEOH WR UHFHLYH RU ILQG D VROXWLRQ VRRQ RQ WKH WLHV� 7KLV
LVVXH�SXWV�PH�D�ELW�EHKLQG�LQ�P\�SURJUDPPLQJ�

����������

, EULQJ JRRG QHZV� 'U� ³[´� 3K�'� KDV PDQDJHG WR ILQG D VROXWLRQ RQ WKH WLHV DQG
QRZ� , KDYH ILQLVKHG PDNLQJ WKH DOJRULWKP DSSOLHG WR �� WHVW SDWLHQWV ZLWK \RXU
JUHDW LQSXW� , KDYH PDGH FRSLHV RI HDFK RI WKH VWHSV SHUIRUPHG DQG PD\EH WKH
GRFXPHQW�LV�PRUH�WKDQ����SDJHV�ORQJ�
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+RZHYHU��,�KDYH�GRQH�LW�WKLV�ZD\�EHFDXVH�,�ILQG�LW�HDVLHU�WR�H[SODLQ�WKH�SURFHVV�

+RQHVWO\� , IHHO VDWLVILHG VLQFH� DOWKRXJK , DP VWLOO ZDLWLQJ IRU 'U� ³[´� 3K�'�
V
FRPPHQW RQ WKH H[FHO H[HFXWLRQ� WKH .11 DOJRULWKP JLYHV PH DQ DFFXUDF\ RI
�����,�WKLQN�WKLV�LV�D�YHU\�JRRG�UHVXOW����

����������

'U� ³[´� 3K�'� KDVQ
W JRWWHQ EDFN WR PH \HW� , GRQ
W ZDQW WR EXUGHQ KHU DQG ZLOO
ZDLW XQWLO 0RQGD\ WR VHH LI VKH WHOOV PH DQ\WKLQJ DERXW WKH .11� ,Q WKH
PHDQWLPH� , KDYHQ
W EHHQ DEOH WR VWRS SURJUHVVLQJ� ,
YH SODQQHG WR UHDG D FKDSWHU
RI 'HHS 0HGLFLQH� WKH DXWKRU RI ZKLFK LV (ULF 7RSRO� DQG WKHQ DGYDQFH RQH
SRLQW SHU GD\ RI WKH UHVHDUFK ZRUN ZULWWHQ SDUW� 6R IDU� , WKLQN , DP RQ WUDFN ZLWK
P\ SODQQLQJ� :LWK WKLV ERRN , OHDUQ D ORW RI NQRZOHGJH WKDW , FDQ LQFRUSRUDWH
LQWR�WKH�ZRUN��6R��,�FDQ�VD\�WKDW�WKLV�LV�D�YHU\�KHOSIXO�UHDGLQJ�

����������

,W
V ����DP LQ WKH PRUQLQJ� WRGD\ , ZRNH XS EHFDXVH RI P\ IDWKHU
V QRULQJ� ,
FDQ
W VOHHS VR ,
YH GHFLGHG WR DGYDQFH ZRUN� 2QO\ KDYLQJ VOHSW �K , IHHO DFWLYH
DQG�LQ�WKH�PRRG�WR�PRYH�IRUZDUG�

+RZHYHU� ZKDWHYHU , GR WRGD\ , ZLOO UHYLHZ WRPRUURZ� LQ FDVH P\ IDFXOWLHV DUH
QRW�DV�JRRG�DV�,�WKLQN����

7RGD\ , DOVR DVNHG ³0´ ZKHQ ZH ZLOO PHHW DQG KH VXJJHVWHG DQ RQOLQH 0HHW LQ
WKH�PRUQLQJ�DW������K��,
OO�OHW�\RX�NQRZ�KRZ�LW�JRHV�

����������

$IWHU WZR KRXUV RI ERWWOLQJ� ZH ILOOHG �� WRPDWR MDUV ZLWK P\ JUDQGSDUHQWV� ,
G
VD\ LW UHOD[HG PH� LW
V WKH VDPH WKLQJ HYHU\ \HDU� 7KHVH MREV JLYH P\ EUDLQ VRPH
DLU�
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+RZHYHU� WRGD\ , FRQWLQXH ZLWK P\ SURJUDPPLQJ� WKLV RQH GRHV QRW VWRS DQG� DV
, VDLG \HVWHUGD\� QRZ , DP JRLQJ WR UHYLHZ HYHU\WKLQJ , GLG DQG DOVR UHDG D
FKDSWHU�RQ�WKH�GHYHORSPHQW�RI�$,�GUXJV��,Q�WKLV�ZD\��,�ZLOO�WDNH�QRWHV
DQG WKHQ , ZLOO ZULWH WKH SHUWLQHQW SRLQW WR WKH GRFXPHQW RI WKH ZULWWHQ SDUW RI
WKH�7G5��&RPH�RQ��OHW
V�JR�IRU�LW�

����������

7RGD\ P\ JRDO ZDV WR ILQLVK LWHP ���� 6RRQ , ZLOO KDYH WR OHDYH IRU FDPS DQG ,
ZRXOG�OLNH�WR�OHDYH�WKH�ZRUN�ILQLVKHG�EXW�DERYH�DOO�YHU\�ZHOO�GRQH�

+RZHYHU� LW
V DOUHDG\ VHYHQ R
FORFN LQ WKH HYHQLQJ DQG , VWLOO KDYH D OLWWOH ELW OHIW
WR ILQLVK LW� 7KDW
V RND\� 0\ PRWKHU DQG , DUH QRZ JRLQJ WR SDLQW RXU QDLOV� D
OLWWOH GLVWUDFWLRQ ZLOO DOVR EH JRRG IRU P\ EUDLQ EXW WKH FRPSXWHU ZLOO FRPH ZLWK
PH EHFDXVH LQ FDVH ZH KDYH WR ZDLW WR SDLQW WKHP WKHQ , ZRXOG FRQWLQXH ZLWK
P\�SURMHFW����

��0RPHQWV�DIWHU�SDLQWLQJ�RXU�QDLOV��

$QG GRQH� ZKLOH ZH ZHUH ZDLWLQJ IRU HDFK RWKHU� , GLVFRYHUHG WKDW WKHUH ZDV
IUHH ZLIL VR , ZDV DEOH WR DGYDQFH D ORW DQG ILQDOO\ , HQGHG XS ZLWK SLQN SDLQWHG
QDLOV�DQG�WKH�SRLQW�PRUH�WKDQ�ILQLVKHG��$�VXFFHVV�

����������

)RU WRGD\ , WKRXJKW RI LQFOXGLQJ D VXE SRLQW ZLWKLQ ��� WR FRQFOXGH KRZ $, LV
WKH�PDVWHU�NH\�WR�DFKLHYH�SHUVRQDOL]HG�PHGLFLQH�

$IWHU KDYLQJ H[SODLQHG ZKDW SURFHVV LV EHLQJ FDUULHG RXW WRGD\� WKH SUREOHPV LW
SUHVHQWV DV ZHOO DV VKRZLQJ WKH VWHSV WKDW ZLOO EH IROORZHG LQ WKH SURFHGXUH RI
SHUVRQDOL]HG PHGLFLQH WKDW LV H[SHFWHG WR EH DFKLHYHG LQ WKH IXWXUH� , VHH WKH
QHHG�IRU�D�FRQFOXVLRQ�ZKHUH�$,�LV�WKH�VWDU�
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����������

*RRG PRUQLQJ� , KDYH ILQLVKHG ZULWLQJ DOO WKH SRLQWV DQG� ZLWK PXFK
VDWLVIDFWLRQ� , FDQ VD\ WKDW RQO\ WKH FRQFOXVLRQV DUH OHIW� , DP KDSS\ EHFDXVH ,
VHH WKH HQG RI WKLV SURMHFW IURP D YHU\ HQOLJKWHQLQJ DQG KRSHIXO SRLQW RI YLHZ DW
WKH VDPH WLPH� , OLNH WKH ZD\ , KDYH RUJDQL]HG P\VHOI DQG VHH KRZ WKH ZRUN LV
SD\LQJ�RII�

����������

7RGD\ , UHFHLYHG WKH EHVW QHZV� 'U� ³[´� 3K�'� KDV FRQILUPHG WR PH WKDW WKH
DOJRULWKP LV ZHOO GRQH DQG VKH KDV LQYLWHG PH WR KHU ODERUDWRULHV DW WKH
8QLYHUVLW\ WR VHH LW DQG HYHQ WR HODERUDWH DQRWKHU DOJRULWKP� , DP YHU\� YHU\
KDSS\� $QG RI FRXUVH , ZLOO DFFHSW WKH FKDOOHQJH RI EXLOGLQJ D QHZ DOJRULWKP
DQG� RI FRXUVH� WKH H[SHULHQFH RI JHWWLQJ WR NQRZ VRPH PDWKHPDWLFDO
ODERUDWRULHV�

����������

7RGD\ , KDYH ILQLVKHG ZULWLQJ WKH FRQFOXVLRQV RI WKH UHVHDUFK ZRUN� , MXVW QHHG
WR NQRZ ZKHUH WKH DFNQRZOHGJHPHQWV JR� , GRXEW LI WKH\ KDYH WR JR LQ WKH
LQWURGXFWLRQ�RU�LQ�WKH�FRQFOXVLRQ��EHJLQQHU
V�GRXEWV��XSV�

7R P\ WR�GR OLVW IRU WRGD\� , DOVR KDYH WR DQVZHU 'U� ³[´� 3K�'�
V PDLO VLQFH ,
P
ORRNLQJ IRUZDUG WR LW� , ZLOO WKDQN KHU IRU WKH RSSRUWXQLW\ DQG , ZLOO WKDQN KHU LQ
DOO P\ KHDUW� $OVR� WRGD\ DW �����K , KDYH D PHHWLQJ ZLWK ³0´� P\ WXWRU� , JXHVV
ZH ZLOO WDON DERXW WKH LPSURYHPHQWV ZH FDQ PDNH WR WKH DOUHDG\ ILQLVKHG ZRUN�
+RZHYHU��,�ZRXOG�OLNH�WR�UHDG�LW�IURP�KHDG�WR�WRH�WR�ILQLVK�VRPH�SRLQWV�

����������

,
P KHUH DJDLQ� , FDPH EDFN IURP WKH FRORQLHV LQ *LURQD� ZLWK &RYLG IRU WKDW
UHDVRQ� RQ $XJXVW �� LQ VSLWH RI WKLV� WKH FRQGLWLRQV LQ ZKLFK , ILQG P\VHOI PDNH
LW�D�OLWWOH�GLIILFXOW�IRU�PH�WR�FDUU\�RXW�WKH�LPSURYHPHQWV�RI�WKH�UHVHDUFK�ZRUN�

�Q�%DW[LOOHUDW ����������������������������������������������&XUV� ���������



+RZHYHU� , IHHO PXFK EHWWHU WKDQ WKH ILUVW GD\V� VR IRU WRGD\ P\ JRDO LV WR
LPSURYH WKH ZKROH SRLQW �� LQFOXGLQJ DOVR LWV VXEVHFWLRQV� ,Q WKLV LPSURYHPHQW� ,
ZLOO PDNH VXUH WKDW E\ UHDGLQJ WKH SDSHU , ZLOO EH DEOH WR XQGHUVWDQG DOO WKH
FRQWHQW�ZLWKRXW�WKH�QHHG�WR�VHDUFK�IRU�DQ\WKLQJ�LQ�WKH�EURZVHU�

,Q WKLV ZD\� , ZLOO GR LW ZLWK DOO WKH SRLQWV LQFOXGHG LQ WKH ZRUN� EXW� IRU WRGD\� ,
KDYH HQRXJK ZLWK SRLQW �� ,W LV D VHFWLRQ WKDW UHTXLUHV PDWKHPDWLFDO NQRZOHGJH
DQG�D�ORW�RI�WKHRUHWLFDO�EDVLV�

����������

7KHUH DUH DSSUR[LPDWHO\ WKUHH GD\V RI FRQILQHPHQW OHIW� , KDYH QRWLFHG WKDW ,
KDYH�FRPSOHWHO\�ORVW�P\�WDVWH�DQG�VPHOO��,�KRSH�WR�JHW�LW�EDFN�VRRQ��VLQFHUHO\�

)RU WRGD\
V SURJUDPPLQJ , SODQ WR LPSURYH DOO RI SRLQW � DQG PDNH VXUH WKDW DOO
TXRWHV DUH KHDYLO\ UHIHUHQFHG DQG WKDW WKH OLYHV RI WKH DXWKRUV RI WKH TXRWHV KDYH
EHHQ�EULHIO\�H[SODLQHG�

����������

7RGD\ ,¶YH ILQLVKHG WKH LPSURYHPHQWV RI WKH 7G5� 6R� LW LV SODQQHG WR LPSURYH
ERWK SRLQW �� WKDW RI WKH H[SODQDWLRQ RI WKH SUDFWLFDO SDUW DQG SRLQW � RI WKH
FRQFOXVLRQV�

$IWHU UHDGLQJ DQG UH�UHDGLQJ WKH ZKROH SRLQW �� , VHH QR SUREOHP XQGHUVWDQGLQJ
WKH SURFHGXUH WKDW , KDYH IROORZHG IRU WKH HODERUDWLRQ RI WKH DOJRULWKP� DOWKRXJK
, XQGHUVWDQG WKDW LI D SHUVRQ GRHV QRW NQRZ ZKDW WKH VXEMHFW LV DERXW� KH�VKH FDQ
JHW�ORVW�HDVLO\�

����������
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:LWK RQO\ RQH GD\ OHIW LQ FRQILQHPHQW� WRGD\ , WKLQN , ZLOO SURFHHG ZLWK WKH
FUHDWLYH GHVLJQ RI WKH ZRUN� WKH FRYHU SDJH� , KDYH VRPH LGHDV EXW VWLOO D ELW
IX]]\�

&XUUHQWO\� , DP SDLQWLQJ D SLFWXUH RI WKH HQWUDQFH DW WKH (LIIHO 7RZHU� KRSHIXOO\
LW ZLOO JLYH PH FUHDWLYLW\� +RZHYHU� WKH EDVLF LGHD , ZRXOG OLNH WR FDSWXUH RQ WKH
FRYHU LV DQ HTXDO XQLRQ EHWZHHQ KXPDQV DQG $UWLILFLDO ,QWHOOLJHQFH VLQFH
WRJHWKHU�ZH�LPSURYH�RXU�KHDOWKFDUH�V\VWHP��QRW�WR�PHQWLRQ�RXU�OLYHV�

:HOO��WRPRUURZ�,�ZLOO�H[SODLQ�ZKHUH�WKLV�LGHD�KDV�WDNHQ�PH�

����������

(YHQ WKRXJK , GLGQ
W H[SHFW LW� , ILQLVKHG WKH FRYHU RI WKH SDSHU \HVWHUGD\� , NHSW
WKH LQLWLDO LGHD ZKLFK FRQVLVWV RI D KXPDQ KDQG KROGLQJ WKH FKRLU� V\PEROL]LQJ
OLIH��DQG�D�URERWLF�KDQG�UHDFKLQJ�RXW�WR�KHOS��WR�IDFLOLWDWH��WR�LPSURYH�WKLV�OLIH�

)RU WRGD\
V SURJUDPPLQJ� , SODQ WR FRUUHFW VRPH VWUXFWXUDO DVSHFWV RI SRLQW �
WKDW�GHDOV�ZLWK�WKH�H[SODQDWLRQ�RI�WKH�SUDFWLFDO�SDUW�

����������

*RRG PRUQLQJ� 1RZ , KDYH DUULYHG KRPH DIWHU VSHQGLQJ WKH GD\ DW WKH
8QLYHUVLWDW�5RYLUD�L�9LUJLOL�LQ�7DUUDJRQD�

)LUVW RI DOO� P\ PRWKHU DQG P\ EURWKHU KDYH MRLQHG PH LQ KLV RIILFH DQG , KDYH
WKDQNHG KHU IRU DOO VKH KDV GRQH WKURXJKRXW WKLV UHVHDUFK ZRUN IRU PH DQG� LQ
DGGLWLRQ��,�KDYH�JLYHQ�KHU�D�SUHVHQW�DV�WKDQNV��6KH�ZDV�YHU\�KDSS\�DQG�VR�ZDV�,�

:KHQ P\ EURWKHU DQG P\ PRWKHU OHIW� 'U� ³[´� 3K�'� VKRZHG PH DURXQG WKH
XQLYHUVLW\� $OO WKH FODVVURRPV ZHUH FORVHG� EXW ZH ZHUH DEOH WR HQWHU WKH
ODERUDWRULHV��ZKHUH�,�VWD\HG�WR�ZRUN�RQ�WKH�DOJRULWKP�

,Q WKLV RQH� WKHUH ZDV QR SUREOHP RU GLIILFXOW\� :H EDVHG RXUVHOYHV ZLWK WKH
VDPH FULWHULD RI WKH .11 DOJRULWKP DQG , FDQ DIILUP WKDW LW KDV EHHQ YHU\
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HQWHUWDLQLQJ WR GR WKLV DOJRULWKP DQG WR FKHFN WKDW LW KDV DQ HIIHFWLYHQHVV RI
��������

+RZHYHU� , KDYH VHQW 'U� ³[´� 3K�'� DQ HPDLO WR WDNH D PRUH UHSUHVHQWDWLYH
VDPSOH WR PDNH VXUH RI WKH UHVXOW REWDLQHG� , DP VDWLVILHG ZLWK WKH SUDFWLFDO SDUW�
KRZHYHU� , DP QRW VXUH ZKHWKHU WR LQFOXGH WKLV DOJRULWKP LQ WKH ERG\ RI WKH
SDSHU�RU�LQ�WKH�DQQH[HV�

:KLOH , ZDV GRLQJ WKH DOJRULWKP� P\ PRWKHU DQG P\ EURWKHU ZHQW WR WKH &DUWLQJ
RI�7DUUDJRQD�DQG�GLG�D�ORW�RI�UDFHV��7KH\�KDG�D�JUHDW�WLPH�

2QFH WKH\ FDPH WR SLFN PH XS� ZH GHFLGHG WR JR WR HDW DW D UHVWDXUDQW FDOOHG
&DQ�6DOD��0\�*RG��ZH�KDG�D�JUHDW�WLPH��(YHU\WKLQJ�ZDV�VSHFWDFXODU�

$QG� DIWHU DQ KRXU DQG D TXDUWHU GULYH ZH DUULYHG LQ 'HOWHEUH� $QG \RX PD\ VD\�
ZKDW D EXV\ GD\ WRGD\ ³$´� $QG , ZRXOG DQVZHU� \HV� EXW ZH KDYH QRW ILQLVKHG
\HW EHFDXVH P\ PRWKHU DQG ,� DIWHU D \HDU DQG D KDOI ZLWKRXW JRLQJ� ZH GHFLGHG
WR�JR�WR�WKH�KDLUGUHVVHU�DQG�ZH�JRW�D�KDLUFXW�

$QG QRZ \RX PD\ DVN PH� ³$´� DUH \RX JRLQJ KRPH QRZ� ULJKW" $QG ,
OO WHOO
\RX� WKHUH
V QRWKLQJ ,
P ORRNLQJ IRUZDUG WR PRUH EXW� WKH UHDOLW\ LV WKDW , KDYH
GLQQHU ZLWK VRPH IULHQGV , PHW LQ D FDPS� \HV ZKHUH , WRRN WKH &RYLG���� DQG ,
FDQ
W PLVV LW EHFDXVH ,
P D SRVVLEOH �SUHPRQLWRU� VR��� $ YHU\ EXV\ GD\ WRGD\�
EXW�IXOO�RI�JRRG�HPRWLRQV��,�IHHO�VR�KDSS\�ZLWK�OLIH����

����������

,
P JHWWLQJ WR WKH ILQDO VWDJH RI DOO WKLV ZRUN DQG MXVW KDYH WKH VWULQJV OHIW WR ELQG
WR JHW HYHU\WKLQJ MXVW ULJKW� +RZHYHU� ULJKW QRZ , KDYH D ORW RI RSHQ PLQGV DQG ,
QHHG WR PDNH D OLVW WR FODULI\ P\ PLQG� 6R WKDW
V ZKDW ,
P JRLQJ WR GR ILUVW
EHIRUH , VWDUW ZLWK WKH FRQFOXVLRQV WKDW ZLOO FORVH P\ 5HVHDUFK 3DSHU
SUHVHQWDWLRQ�

����������
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6D\LQJ JRRGE\H WR WKH \HDU� , ILQG P\VHOI RQ P\ WHUUDFH� WZHDNLQJ DV PDQ\
GHWDLOV DV SRVVLEOH VR WKDW HYHU\WKLQJ LV SHUIHFW IRU -DQXDU\ ��� WKH ILQDO GHOLYHU\
RI WKH 7'5� 0\ PLQG LV IXOO RI LOOXVLRQ DQG DPELWLRQ RQ WKLV SURMHFW� WKDQNV WR
WKLV SURMHFW , WKLQN , KDYH GLVFRYHUHG P\ SXUSRVH LQ OLIH DQG WKHUHIRUH P\
SURIHVVLRQDO�FDUHHU�
7RGD\ ZLOO EH WKH ODVW GD\ RI WKLV GLDU\ LQ ZKLFK , KDYH SRXUHG VR PDQ\
HPRWLRQV� WKRXJKWV DQG WUXWK� , FDQ RQO\ IHHO JUDWHIXO IRU DOO WKH SHRSOH ZKR KDYH
KHOSHG PH DORQJ WKLV SDWK WKDW , QHYHU WKRXJKW ZRXOG EULQJ PH VR PXFK
SURJUHVV�

7RGD\� 'HFHPEHU ��� ����� , ILQLVK WKLV VWDJH DQG VHQG WKH ZRUN WR WKH SULQWHU
ZLWKRXW�DQ\�PRGLILFDWLRQ�RSWLRQ�����

�����%,%/,2*5$3+<
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$, $QG ,WV ,PSDFW 2Q +XPDQLW\� ����� 7RZDUGV 'DWD 6FLHQFH� �WK $SULO
����� KWWSV���WRZDUGVGDWDVFLHQFH�FRP�DL�DQG�LWV�LPSDFW�RQ�KXPDQLW\����GGH������
$, LV WKH IXWXUH RI EXVLQHVV� :DWVRQ LV KHOSLQJ HQWHUSULVHV SXW $, WR ZRUN��
,%0���WK�$SULO������ KWWSV���ZZZ�LEP�FRP�ZDWVRQ�DERXW
$UUDEDOHV� 5D~O� 'HHS /HDUQLQJ� TXp HV \ SRU TXp YD D VHU XQD WHFQRORJtD
FODYH HQ HO IXWXUR GH OD LQWHOLJHQFLD� ;DWDND��������WK -XQH �����
KWWSV���ZZZ�[DWDND�FRP�URERWLFD�H�LD�GHHS�OHDUQLQJ�TXH�HV�\�SRU�TXH�YD�D�VHU�XQD�WHFQR
ORJLD�FODYH�HQ�HO�IXWXUR�GH�OD�LQWHOLJHQFLD�DUWLILFLDO
%HOOX]� -�� ³'RFWRUV KDYH $ODUPLQJ +LJK 5DWHV RI 'HSUHVVLRQ� 2QH UHDVRQ�
0HGLFDO�6FKRRO�´�����9R[����QG�-XO\�����
%LRJUDSK\ RI $QDWROH %UR\DUG������:LNLSHGLD� �� $XJXVW ����
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�$QDWROHB%UR\DUG
&DOYR� 'LHJR� 3HUFHSWUyQ ± 5HG QHXURQDO������ 'LHJR &DOYR���QG -XQH
����� KWWSV���ZZZ�GLHJRFDOYR�HV�SHUFHSWURQ�

&LWDWLRQ 5HTXHVWV 8&, 'DWD %UHDVW &DQFHU :LVFRQVLQ� 2� /� 0DQJDVDULDQ
DQG :� +� :ROEHUJ� �&DQFHU GLDJQRVLV YLD OLQHDU SURJUDPPLQJ�� 6,$0
1HZV��9ROXPH�����1XPEHU����6HSWHPEHU�������SS���	����
&LWDWLRQ 5HTXHVWV 8&, 'DWD ,PPXQRWKHUDS\� )� .KR]HLPHK� 5� $OL]DGHKVDQL�
0� 5RVKDQ]DPLU� $� .KRVUDYL� 3� /D\HJK� DQG 6� 1DKDYDQGL� 
$Q H[SHUW
V\VWHP IRU VHOHFWLQJ ZDUW WUHDWPHQW PHWKRG�
 &RPSXWHUV LQ %LRORJ\ DQG
0HGLFLQH��YRO������SS���������������������
&yPR OD LQWHOLJHQFLD DUWLILFLDO ³VXSHUD D PpGLFRV´ HQ HO GLDJQyVWLFR GH
FiQFHU GH PDPD � ����� %%& 1HZV� ��WK $XJXVW � �����
KWWSV���ZZZ�EEF�FRP�PXQGR�QRWLFLDV���������
&RQIHUHQFLD GH 'DUPRXWK� ����� :RUG3UHVV� �UG $SULO �����
KWWSV���GDUWKPRXWKFRQIHUHQFH�ZRUGSUHVV�FRP�
'DQLHO .DKQHPDQ������:LNLSHGLD���WK -XO\ �����
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�'DQLHOB.DKQHPDQ
'HHS OHDUQLQJ� ¢VH SXHGHQ SURJUDPDU ODV PiTXLQDV SDUD SHQVDU FRPR
KXPDQRV������WLF�SRUWDO���WK -XO\ �����
KWWSV���ZZZ�WLFSRUWDO�HV�JORVDULR�WLF�GHHS�OHDUQLQJ�GO
'UXJ 'LVFRYHU\ DQG 'HYHORSPHQW 3URFHVV������1RUG(DVW %LRODE���WK -XO\
����� KWWSV���ZZZ�QHELRODE�FRP�GUXJ�GLVFRYHU\�DQG�GHYHORSPHQW�SURFHVV�
(O YHUGDGHUR SDGUH GH OD LQWHOLJHQFLD DUWLILFLDO� �����2SHQPLQG %%9$���WK 0DUFK
�����KWWSV���ZZZ�EEYDRSHQPLQG�FRP�WHFQRORJLD�LQWHOLJHQFLD�DUWLILFLDO�HO�YHUGDGHUR�SDG
UH�GH�OD�LQWHOLJHQFLD�DUWLILFLDO�
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(WKLFV RI $UWLILFLDO ,QWHOOLJHQFH DQG 5RERWLFV� 6WDQIRUG (QF\FORSHGLD RI
3KLORVRSK\��������WK�$SULO������ KWWSV���SODWR�VWDQIRUG�HGX�HQWULHV�HWKLFV�DL�
)� .KR]HLPHK� )� -DEEDUL $]DG� <� 0DKERXEL 2VNRXHL� 0� -DIDUL� 6�
7HKUDQLDQ� 5� $OL]DGHKVDQL� HW DO�� 
,QWUDOHVLRQDO LPPXQRWKHUDS\ FRPSDUHG WR
FU\RWKHUDS\ LQ WKH WUHDWPHQW RI ZDUWV�
 ,QWHUQDWLRQDO -RXUQDO RI 'HUPDWRORJ\�
������'2,����������LMG������
)DUPHU� %�� ³'RFWRUV 5HFNRQ ZLWK +LJK 5DWH RI 6XLFLGH LQ 7KHLU
5DQNV�´������.DLVHU�+HDOWK�1HZV����QG�-XO\�����
)LJXUH����3HUFHSWURQ��6RXUFH��'DWD�$QDO\VLV
)LJXUH ��� )RUPXOD IURP %UHDVW &DQFHU $OJRULWKP � ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH ��� )RUPXOD ³,QGLFH´ IURP %UHDVW &DQFHU $OJRULWKP� ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH ��� 'DWD RI . � IURP %UHDVW &DQFHU $OJRULWKP� ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH ��� 'DWD RI . � IURP %UHDVW &DQFHU $OJRULWKP� ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH ��� 'DWD RI . �� IURP %UHDVW &DQFHU $OJRULWKP� ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH ��� 7DEOH RI 1RUPDOL]HG 9DOXHV IURP ,PPXQRWKHUDS\ $OJRULWKP WR
:DUW 7UHDWPHQW � ([FHO� �
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH ��� 7HVWLQJ 'DWD IURP ,PPXQRWKHUDS\ $OJRULWKP WR :DUW 7UHDWPHQW�
([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH ��� 7UDLQLQJ 'DWD IURP ,PPXQRWKHUDS\ $OJRULWKP WR :DUW
7UHDWPHQW� ([FHO�
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KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH ��� &DOFXODWHG 'LVWDQFHV ZLWK 6WDQGDUGL]HG 9DOXHV�([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH ��� 'DWD RI . � IURP ,PPXQRWKHUDS\ $OJRULWKP WR :DUW 7UHDWPHQW�
([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH����7KH�3HUFHSWURQ�EDVHG�RQ�DQ�H[DPSOH
)LJXUH ��� 'DWD RI . � IURP ,PPXQRWKHUDS\$OJRULWKP WR :DUW 7UHDWPHQW�
([FHO�KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX
$99+DJF.K*YG�HGLW�JLG ����������
)LJXUH ��� 'DWD RI . � IURP ,PPXQRWKHUDS\$OJRULWKP WR :DUW 7UHDWPHQW�
([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��'�==N*EJV&)31&Y;�2ZX$99+
DJF.K*YG�HGLW�JLG ����������
)LJXUH �� %DLOORW 'DYLG�:K\ DUH 1HXURQ $[RQV /RQJ DQG
6SLQGO\"������8& 6DQ 'LHJR� ��WK -XO\
�����KWWSV���XFVGQHZV�XFVG�HGX�SUHVVUHOHDVH�ZK\BDUHBQHXURQBD[RQVBORQJBDQGBVSLQGO\
)LJXUH����&DXVHV�IRU�PLVGLDJQRVLV���VHOI�PDGH�
)LJXUH �� (OHFWURFDUGLRJUDP� ����� 7DYLFRU���WK -XO\ �����
KWWS���ZZZ�WDYLFRU�FRP�LQGH[�SKS�VHUYLFH�HOHFWURFDUGLRJUDPD�"ODQJ HQ
)LJXUH �� (FKRFDUGLRJUDSKLF DQG &DUGLRYDVFXODU ,PDJLQJ ������1& 6WDWH
9HWHULQDU\ +RVSLWDO���WK -XO\ �����
KWWSV���FYP�QFVX�HGX�QF�VWDWH�YHW�KRVSLWDO�VPDOO�DQLPDO�FDUGLRORJ\�HFKRFDUGL
RJUDSK\�DQG�FDUGLRYDVFXODU�LPDJLQJ�
)LJXUH �� 7UDLQLQJ GDWD IURP %UHDVW &DQFHU $OJRULWKP � ([FHO �
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT�E1�HGLW"XVS
 VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH �� 7HVWLQJ 'DWD IURP %UHDVW &DQFHU $OJRULWKP� ([FHO�
KWWSV���GRFV�JRRJOH�FRP�VSUHDGVKHHWV�G��IN%=MG,T5)WI�7HSKF32:NJIM9-JT
�E1�HGLW"XVS VKDULQJ	RXLG ���������������������	UWSRI WUXH	VG WUXH
)LJXUH �� &DOFXODWHG GLVWDQFHV EHWZHHQ SDWLHQWV IURP %UHDVW &DQFHU
$OJRULWKP
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+LVWRULD GH OD ,$� -RKQ 0F&DUWK\ \ HO OHQJXDMH GH SURJUDPDFLyQ /,63�7KLQN
%LJ� ����� 7HOHIRQLFD���WK 0DUFK �����
KWWSV���HPSUHVDV�EORJWKLQNELJ�FRP�KLVWRULD�LD�MRKQ�PFFDUWK\�OLVS�

,QWURGXFFLyQ DO $SUHQGL]DMH $XWRPiWLFR�)HUQDQGR 6DQFKR &DSDUULQL� �����
�WK�$XJXVW������KWWS���ZZZ�FV�XV�HV�aIVDQFKR�"H ��
-�$�1� /HH� 1DWKDQLHO 5RFKHVWHU� ����� &RPSXWHU 3LRQHHUV� �UG $SULO �����
KWWS���LHHHKF�SDLUVHUYHU�FRP�SLRQHHUV�URFKHVWHU�KWPO
-RKQ 0F&DUWK\� HO DUUDQTXH GH OD LQWHOLJHQFLD DUWLILFLDO� (O 3DtV��������WK
0DUFK �����
KWWSV���HOSDLV�FRP�GLDULR������������QHFURORJLFDV�����������B�������KWPO
-XOLDQ� *XLOOHUPR� /DV UHGHV QHXURQDOHV� TXp VRQ \ SRU TXp HVWiQ
YROYLHQGR������ ;DWDND� ��QG -XQH �����
KWWSV���ZZZ�[DWDND�FRP�URERWLFD�H�LD�ODV�UHGHV�QHXURQDOHV�TXH�VRQ�\�SRU�TXH�HVWDQ�YRO
YLHQGR
.� 3� %HQQHWW 	 2� /� 0DQJDVDULDQ� �5REXVW OLQHDU SURJUDPPLQJ
GLVFULPLQDWLRQ RI WZR OLQHDUO\ LQVHSDUDEOH VHWV�� 2SWLPL]DWLRQ 0HWKRGV DQG
6RIWZDUH�����������������*RUGRQ�	�%UHDFK�6FLHQFH�3XEOLVKHUV��
/�ODQGUR� ³7KH .H\ WR 5HGXFLQJ 'RFWRUV¶ 0LVGLDJQRVHV´������:DOO 6WUHHW
-RXUQDO���WK -XO\ �����
ZZZ�ZVM�FRP�DUWLFOHV�WKH�NH\�WR�UHGXFLQJ�GRFWRUV�PLVGLDJQRRVHV���������
�� ��ZLWK�WKH�SULPDU\�UHIHUHQFH�RI�(ULF�7RSRO�LQ�'HHS 0HGLFLQH
0DUYLQ 0LQVN\� FHUHEUR GH OD LQWHOLJHQFLD DUWLILFLDO� (O 3DtV��������WK
0DUFK������

0LFKD� 5�� HW DO�� ³$VVRFLDWLRQ EHWZHHQ 'LHWDU\ )DFWRUV DQG 0RUWDOLW\ IURP
+HDUW 'LVHDVH� 6WURNH� DQG W\SH � GLDEHWHV LQ WKH 8QLWHG 6WDWHV�´ -$0$�
��QG�-XO\��������������
2� /� 0DQJDVDULDQ� 5� 6HWLRQR� DQG :�+� :ROEHUJ� �3DWWHUQ UHFRJQLWLRQ YLD
OLQHDU SURJUDPPLQJ� 7KHRU\ DQG DSSOLFDWLRQ WR PHGLFDO GLDJQRVLV�� LQ�
�/DUJH�VFDOH QXPHULFDO RSWLPL]DWLRQ�� 7KRPDV )� &ROHPDQ DQG <X\LQJ /L�
HGLWRUV��6,$0�3XEOLFDWLRQV��3KLODGHOSKLD�������SS�������
3DLQ� $GDP� 7KH UROH RI $, LQ DGYDQFLQJ SHUVRQDOL]HG KHDOWKFDUH� �����
WHFKUDGDU�FRP� ��WK -XO\ �����
KWWSV���ZZZ�WHFKUDGDU�FRP�QHZV�WKH�UROH�RI�DL�LQ�DGYDQFLQJ�SHUVRQDOL]HG�KH
DOWKFDUH
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3K� '� 1LFKRODV -� 6FKRUN� $UWLILFLDO ,QWHOOLJHQFH DQG 3HUVRQDOL]HG
0HGLFLQH������ 86 1DWLRQDO /LEUDU\ RI 0HGLFLQH���VW -XO\
�����KWWSV���ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�30&��������
³3UHVHQFH� 7KH $UW 	 6FLHQFH RI +XPDQ &RQQHFWLRQ�´6WDQIRUG 0HGLFLQH�
��UG�-XO\������ KWWS���PHG�VWDQIRUG�HGX�SUHVHQFH�KWPO�
¢4Xp DSRUWy D OD FLHQFLD $ODQ 7XULQJ"� /D 9DQJXDUGLD������ �UG $SULO �����
KWWSV���ZZZ�ODYDQJXDUGLD�FRP�KLVWRULD\YLGD�KLVWRULD�FRQWHPSRUDQHD�������
���������������TXH�DSRUWR�D�OD�FLHQFLD�DODQ�WXULQJ�KWPO
¢4Xp HV HO GHHS OHDUQLQJ \ SRU TXp HV FODYH SDUD OD LQWHOLJHQFLD DUWLILFLDO"�
DSG���������WK�-XQH������KWWSV���ZZZ�DSG�HV�TXH�HV�GHHS�OHDUQLQJ�
5HGG\� 6�� ³+RZ 'RFWRUV 'HOLYHU %DG 1HZV�´ :DOO 6WUHHW -RXUQDO� ��WK -XO\
����
7KH �(YROYLQJ� :RUOG RI $, 3ULYDF\ DQG 'DWD 6HFXULW\������WRZDUGV GDWD
VFLHQFH���WK -XO\ �����
KWWSV���WRZDUGVGDWDVFLHQFH�FRP�WKH�HYROYLQJ�ZRUOG�RI�DL�SULYDF\�DQG�GDWD�VHFXULW\��H�EI
�E�FGG�
7KH $ODQ 7XULQJ ,QVWLWXWH SXEOLVKHV D FRPSUHKHQVLYH JXLGH IRU WKH
UHVSRQVLEOH GHVLJQ DQG LPSOHPHQWDWLRQ RI $, V\VWHPV LQ WKH SXEOLF VHFWRU�
(XURSH $, $OOLDQFH������ ��WK $SULO �����
KWWSV���IXWXULXP�HF�HXURSD�HX�QO�HXURSHDQ�DL�DOOLDQFH�GRFXPHQW�DODQ�WXULQJ�LQVWLWXWH�SXEOL
VKHV�FRPSUHKHQVLYH�JXLGH�UHVSRQVLEOH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�DL�V\VWHPV"ODQJXDJH 
QO
7KH HWKLFV RI DUWLILFLDO LQWHOOLJHQFH� ,VVXHV DQG LQLWLDWLYHV� ����� (356���WK
$SULO
�����KWWSV���ZZZ�HXURSDUO�HXURSD�HX�5HJ'DWD�HWXGHV�678'�������������(356B678�
�����������B(1�SGI
7KH )XWXUH RI 5HPRWH 3DWLHQW 0RQLWRULQJ LV LQ $UWLILFLDO ,QWHOOLJHQFH������
0HGGHYRSV���WK -XO\ �����
KWWSV���PHGGHYRSV�EORJ������������WKH�IXWXUH�RI�UHPRWH�SDWLHQW�PRQLWRULQJ�LV�LQ�DUWLILFLD
O�LQWHOOLJHQFH�
7KH +XPDQ 'LDJQRVLV 3URMHFW� �������WK -XO\ �����
KWWSV���ZZZ�KXPDQG[�RUJ�
7KH 6RFLDO ,PSDFW RI $UWLILFLDO ,QWHOOLJHQFH DQG 'DWD 3ULYDF\ ,VVXHV�
�����5HGJDWH +XE���WK -XO\
�����KWWSV���ZZZ�UHG�JDWH�FRP�VLPSOH�WDON�GHYHORSPHQW�GDWD�VFLHQFH�GHYHO
RSPHQW�WKH�VRFLDO�LPSDFW�RI�DUWLILFLDO�LQWHOOLJHQFH�DQG�GDWD�SULYDF\�LVVXHV�
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7KUHVKROG )XQFWLRQ 'HILQLWLRQ�7KH )UHH 'LFWLRQDU\� ��WK $XJXVW �����
KWWSV���ZZZ�WKHIUHHGLFWLRQDU\�FRP�WKUHVKROG�IXQFWLRQ
7RSRO� (ULF� 'HHS 0HGLFLQH� KRZ DUWLILFLDO LQWHOOLJHQFH FDQ PDNH KHDOWKFDUH
KXPDQ�DJDLQ��1HZ�<RUN��%DVLF�%RRNV�������
7YHUVN\� $�� DQG '� .DKQHPDQ� ³-XGJHPHQW 8QGHU 8QFHUWDLQW\� +HXULVWLFV
DQG�%LDVHV�´��6FLHQFH�����������������SS���������
8&, 0DFKLQH /HDUQLQJ 5HSRVLWRU\������ 8&,���WK $XJXVW �����
KWWSV���DUFKLYH�LFV�XFL�HGX�PO�DERXW�KWPO
:KHOLQJ� .�� ³+RZ /RRNLQJ DW 3DLQWLQJV %HFDPH D 5HTXLUHG &RXUVH LQ
0HGLFDO�6FKRRO�´�<DOH�0HGLFLQH���UG�-XO\������
:LOOLDP +� :ROEHUJ DQG 2�/� 0DQJDVDULDQ� �0XOWLVXUIDFH PHWKRG RI SDWWHUQ
VHSDUDWLRQ IRU PHGLFDO GLDJQRVLV DSSOLHG WR EUHDVW F\WRORJ\�� 3URFHHGLQJV RI
WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� 8�6�$�� 9ROXPH ��� 'HFHPEHU ����� SS
����������

� $OO ULJKWV DUH UHVHUYHG� 1R SDUW RI WKLV ZRUN FDQ EH UHSURGXFHG� LQFRUSRUDWHG
LQWR D FRPSXWHU V\VWHP� RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ PHDQV �HOHFWURQLF�
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PHFKDQLFDO� SKRWRFRS\LQJ� UHFRUGLQJ RU RWKHUZLVH� ZLWKRXW SULRU ZULWWHQ
SHUPLVVLRQ RI WKH FRS\ULJKW RZQHU� ,QIULQJHPHQW RI WKHVH ULJKWV PD\ FRQVWLWXWH
DQ�LQWHOOHFWXDO�SURSHUW\�RIIHQVH�
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