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" &DJHV

'HQLY .DHFK SUHVHQWHG D KLVWRULFDO
OXPEDU DQG FHUYLFDO FDJHV DQG SUR
GHVFULSWLRQ RI DOO WKH DQ3IHFWV RI \
ODUJH QXPEHU RI LOOXVWUDWLRQV






'BGYDQWDJHV %%G OLPL\

FRPSDUHG WR RWKHU FL
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3/,) DQG SRVW IXVLRQ ZLWKRERQH JUDIW
EXW FROODSVH

&DJHV SUHYHQW FROODSVH RI ERQH JUD
'PSRUWDQFH Rl WKH GLVWUDFWLSRIHDQG FR
BWLIIQHVY DQG KHLJKW LV LQFUHDVHG
$SSURSULDWH IRU VLQJOH IXVLRQ
'OQDSSURSULDWH IRU PXOWLSOH IXVLROQ

WXW LQVXIILFLHQW UHGXFWLRQ
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K\ D QHZ &DJH IRU )/,3 "

‘U 9LW]WKXP LOQWURGXFH D FDXYP ZLWK YHL
ILQQV IRU DYRLGLQJ URWDWHRQLI7TERRW GHYL
ROLVWKHVLYV






'EUH VWDQG D%%%H FDJH

IRU $/,)

30DWH VWDELOLW)\ LQ )( ODWLHRIPO EH
)XVLRQ UDWH $/,) DORQH WK LRQ UD
VFUHZ IL[DWLRQ

1R UHODWLRQ EHWZHHQ UHFFXUHQFH DC
%LRPHFKDQLFVY DQWHULRU SODWH VLPIL
IROORZLQJ $/,)






SUH RXU WRROV UHOL

'U +DVDJDZD LQWURGXFHG D PHDVXUHPHQW
LOVWDELOLW\ ,W ZDV ILUVWKMMHRQOHG RQ SH
KXPDQ FDGDYHUV 7KQDNV WR WKLV V\VWHP
PHDVXUH VWLIIQHVV LQ IOH[LRQROM@G DVVHV
DW HDFK VWXGLHG OHYHO

$ QHXWUDO JRQH YDOXH KLJKHU WKDQ PP
FRQILUPDWLRQ RI LQVWDELOHWLY.Q FDVH R






PRI LOWHUVSLORXV DQG
LPSODQWYV

QWHUVSLQRXV GHYLFHV VWDIEUQKH QQ H[V
RWKHU PRYHPHQW

'QWUDVSLQH LQWUDODPLQDU GHYLFH

WLRPHFKQLFDO UHVXOWY SUHWYHUYH PRWLF
ORUGRVLYV
,QGLFDWLRQV /%3 IRUDPLQD@NVMSMHRVLYV
RI WKH GLVF
&ODVVLILFDWLRQ
8QFRQVWUDLQHG VSDFHU WR KDYH DQ H[SDQV
&RQVWUDLQHG SRVWHULRU VWDELOLVDWLRQ

6HPL FRQVWUDLQHG






GHYLFHYV

7KHQ 'U 0DWJ« GHVFULEHG D YHU\ YDOXDE
VWDELOLVDWLRQ V\VWHP ZLWK D QRQ DJUF
WHFKQLTXH 7KH LQGLFDWLRQV DUH GHJHOQ
GLVFDO KHUQLDWLRQ ZLWK GULR'WDELOLW\
MXQFWLRQ GLVHDVH

7KH GHYLFH KDV WR EHH SRVLWLRQHG GHH
UHVHFWLRQ RI WKH LQIHULRU SDUW RI WKF
SURFHVV DQG PD\ EH FRPELQHG ZLWK PLFU
GHFRPSUHVVLRQ

RI WKH SDWLHQWYV DUH VDWLVIDFWRU\






""KLVWRU\ RI GHYHORSPH!

| XWX UH

/KH JRDO UHPRYH UHSDLU UHSODFH D

‘H FDQ FKDQJH SDLQ DQG DGYHUVH PHF
FRQGLWLRQV

LWKRXW LQFUHDVLQJ VWLIIQHVYVY OLJDP
LWK UHVWRUDWLRQ RI QRUPDO UDQJH R
SRVWHULRU WUDQVIHU RI WKH D[LV RI Ul

SHGXFWLRQ RI GLVF SUHVVXUH UHJHQH!
FRQOQHFWLYH WLVVXH DQG DGMDFHQW C
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'ELVWRU\ R G%%ﬁORSPH(

| XWX UH

SURFHGXUH LV YHU\ TXLFEN ZLWK/RXW JUF
6XUYLYRUVKLS DIWHU \HDUV

'QGLFDWLRQV
6WDELOL]H WR SUHYHQW /%3

7R SUHYHQW KLQJH SKHQRPHQRQ LQ IRUD
GHFRPSUHVVLRQ

[ % 3
,QVWDELOLW\ DERYH D IXVLRQ
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'Q KLV SUHVHQWDWLRQ 'U )XRDLQWURGXF
LOYDVLYH LOQWHUVSLQRXV IL[DW.RQ® ZLWK
VRXQGO\ FRQQHFWHG

7KLV WHFKQLTXH FDQ EH FRPELQRKG ZLWK ¢
ZHUH ELRPHFKDQLFDOO\ WHVWHG E\ WKH D
OXPEDU VSLQHV 7KLV DOORZV WR DFKLHY!
VWDELOLVDWLRQ ZLWK D VIZVYWRKQ UDW I
DFFHVVLEOH GDWD DQG RI XIQQMXGJHG |

OQRQ XQLRQV
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VBUHVHQWDWL%% RI WKH

OHYHO GHJHQHUDWLRQ

SV\PSWRPDWLF
&HUYLFDO VSLQH 5] &OLQ HYROXWLRQ
IXPEDU VSLQH 5] &OLQ HYROXWLRQ S

$JH LV WKH PRVW VLJQLILFDQW IDFWRU

2Q 05, ORRN DW LQGLYLGXDO FKDUDFWHULYV
WISH RI IX RQ JHQHWLF IDFVWORRUW GHJHQH
DGMDFHQW WR WKH IXVLRQ DQG PXOWLOHY

\
b

"\ HPL ULJLG ULJLG QR GLIIHU

U HQFF
VXUJHU\ RU QDWXUDO HYROXMW
G

F V
NHG E\ U
HUDWLYH GLVHDVH QR DQVZHU WR

QA

QDP
3URY H
GHJH U






6 0

WLRPHFKDQLFDO EHKDYLRXU RI DGDFHQW C

IDFWRUYV
0 &% ", &
0 + 0

0 5> + , = &



n n %

, O
&% ", &
2 0 " 7 %% O 1
+ 0
% 11 1 +
% % , "
4 1/&84% 8 1+ 89" 11
& 0 "% 1
0 &, 1 -
1 1 "%

II% 1 1






'![SHULHQFH Z%%%E WKH "\

6\VWHP

/R JLYH EHWWHU DQDWRPLFDO FRQGLWL

'\QDPLF VWDELOL]DWLRQ

'LVF KHDOLQJ UHK\GUDWLRQ

$6' OLQNHG WR DJH DQG WKH W\SH RI IX"
VWDEOH RYHU WLPH












r-le 7HFKQLT%Q OXPE

IXVLRQ

ODULRXYV RSWLRQV IRU WKH DSSURDEFK

$[LD/,) LI D[LDO DSSURDFK VSLQDO FD
DGRPLQDO FDYLW\ XQWRXFKHG

2Q0\/ 6 YLD SUHVDFUDO VSDFH FORVH !
WR 6 WKURXJK 6 WKHQ UHPRYH WKH G
VSDFH ZLWK ERQH LQVHUW D VFUHZ ZLW

$VVRFLDWHG ZLWK SRVWHULRIVDRIXVLRQ V

+LJK IXVLRQ UDWH YHU\ IHZ FRPSOLFDW
QHHG D UHFWRVFRS\ DW WKH HQG
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,lQHZ VAVWHP %%%H DUU

SUHYHQW VXFK D FRPSO

‘'LVF VXUJHU\ FRQVHUYDWLYH RU DJUHVVLY

'RHVY FRQVHUYDWLRQ RU UHFRQIWMUXEWLRQ
EHWWHU UHVXOWV"
+RZ WR UHFRQVWUXFW WKH DQQXOXV
6XWXUHYV
%DUULFDLG DQXODU SURVWKHVLYV
5HVXOWYV
PSURYHG GLVF KHLJKW
SUHYHQWLQJ GLVF UHKHUQLDWLRQV
$GGLWLRQDO DSSOLFDWLRQV"QXVORGVERQH JI






%FKQLTXH IR%WPHQW

~ IUDFWXUHV" 6KRXOG D VXUJHRQ R
SHUIRUP WKLV WHFKQLTXH"

SHUFXWDQHRXV SHGLFXODU VFUHZ LQVHUW|
2Q0H VFUHZ PDQ\ WHFKQLTXHYV

JOXRURVFRSLF FRQWURO RU QDYLJDWLRQ F
ODYLJDWLROQ

(QWU\N SRUWDO VHOREWLRXHOA FUXFLDO
$O0LJQ VFUHZ HIWHQGHU LQVHUW URGYV

SHGXFWLRQ
‘LWK UHWUDFWRU LQ PLQLPDO DFFHVV WHFKQ
6FUHZ H[WHQGHU DQG ILQJHU GLVVHFWLRQ

WKRUDFROXPEDU IUDFWXUHVUQHHG DQ D

SHUFXWDQHRXV WHFKQLTXH GRHV QRW DOO
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MFKQLTXH |R%WPHQW

~ IUDFWXUHV" 6KRXOG D VXUJHRQ R
SHUIRUP WKLV WHFKQLTXH"

I XPRXUV QR WUHDWPHQW EXW RQO\ D\
VWDELOL]DWLRQ

SUREOHP LV WKH LQGLFDWLREHRQO\ D V
VXUJLFDO SUDFWLWLRQHU FRXOG EH D L
ILIDWLRQ LV XS WR WKH VSLQH VXUJHRQ






!!QWHUVSLQR%SDFHU‘

VWHQRVLYV WUHDWPHQW

{KH GLDPHWHU RI WKH VSLOQDO WIIRZDPO GHFU

&ODVVLFDO WUHDWPHQW ZLGH UHVHFWLRQ
GHVWDELOLVDWLRQ

&RQVHUYDWLYH GHFRPSUHVVLRQG W® NHHS
IOH[LRQ

6SDFHU XQLODWHUDO DSSURDARKHDNQRUSUHYV
OLJDPHQW

$GGLWLRQ RI D EDQG UHGXFIRO WKH LQVWDE
6WXG\ 6WDELOLVDWLRQ LQ WRK) DQWHUR SH
1RW LQ WKH JURVV LQVWDELOLWLHYV
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%FKQLTXH IR%WPHQW

~ IUDFWXUHV" 6KRXOG D VXUJHRQ R
SHUIRUP WKLV WHFKQLTXH"

SHUFXWDQHRXV SHGLFXODU VFUHZ LQVHUW|
2Q0H VFUHZ PDQ\ WHFKQLTXHYV

JOXRURVFRSLF FRQWURO RU QDYLJDWLRQ F
ODYLJDWLROQ

(QWU\N SRUWDO VHOREWLRXHOA FUXFLDO
$O0LJQ VFUHZ HIWHQGHU LQVHUW URGYV

SHGXFWLRQ
‘LWK UHWUDFWRU LQ PLQLPDO DFFHVV WHFKQ
6FUHZ H[WHQGHU DQG ILQJHU GLVVHFWLRQ

WKRUDFROXPEDU IUDFWXUHVUQHHG DQ D

SHUFXWDQHRXV WHFKQLTXH GRHV QRW DOO
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MFKQLTXH |R%WPHQW

~ IUDFWXUHV" 6KRXOG D VXUJHRQ R
SHUIRUP WKLV WHFKQLTXH"

I XPRXUV QR WUHDWPHQW EXW RQO\ D\
VWDELOL]DWLRQ

SUREOHP LV WKH LQGLFDWLREHRQO\ D V
VXUJLFDO SUDFWLWLRQHU FRXOG EH D L
ILIDWLRQ LV XS WR WKH VSLQH VXUJHRQ
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!!QWHUVSLQR%SDFHU‘

VWHQRVLYV WUHDWPHQW

{KH GLDPHWHU RI WKH VSLOQDO WIIRZDPO GHFU

&ODVVLFDO WUHDWPHQW ZLGH UHVHFWLRQ
GHVWDELOLVDWLRQ

&RQVHUYDWLYH GHFRPSUHVVLRQG W® NHHS
IOH[LRQ

6SDFHU XQLODWHUDO DSSURDARKHDNQRUSUHYV
OLJDPHQW

$GGLWLRQ RI D EDQG UHGXFIRO WKH LQVWDE
6WXG\ 6WDELOLVDWLRQ LQ WRK) DQWHUR SH
1RW LQ WKH JURVV LQVWDELOLWLHYV






XPEDU WRWD
7KH 3UHVHQW

*RRG UHVXOWV LQ XQFRQWUROGFWEMRQWDW®S U
W R

UHWXUQ WR ZRUN VSRUWYV PRQWKYV
1R UHFHQW UHVXOWY DYDLODEOH
ORVW LPSURYHPHQW LQ WKH ILUVW PRQWKYV

OXOWLOHYHO LPSODQWDWLR@ERPKY WKDG WR DQ
XQLOHYHO

%HWWHU UHVXOWY DW / / WKDQ / 6

SUHYLRXV VXUJHU\ KDV QR LQDOWFHRFEHVRQ WKH |
'QIOXHQFH RI DJH LV XQFOHDU

'QGLFDWLRQ JRRG IRU OHY®O DFFHSWDEOH I
1RW IRU ROGHU SDWLHQWYV IDFHW MRLQW RVWF

LVF UH
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WIXPEDU WRWDO GLVF UH

WKH 3UHVHQW

SHRSHUDWLRQ ZLWK IXVLRQ RU GLVF FRPS
SHRSHUDWLRQ IRU WHFKQLFDO IDLOXUHYV

,QFUHDVH RI IDFHW RVWHRDUWKWW WKIH GLV
DGMDFHQW OHYHO GLVF KLJKHU UDWH DW

)DFHW MRLQW RVWHRDUWKULWLY OHDGV W
RXWFRPHYV

+LJKHU SUHRS PRUELGLW\ SRRUHU RXWFRP

ORUH PRELOLW\ SUHRS PRUH SRMWRSHUDWL
RXWFRPH

&DVHV RI KHWHURWRSLF RVVLILFDWLRQ DUF

/%3 LGHQWLFDO RU EHWWHU RXWFRPHV ZLW
WKDQ IXVLRQ






1 2 " % 0 1 -

0
% | % &11 0
.
* 6
1 " 1 H=GE
) 1 % 1
"0 120 &
1 & |
2 /| &

0 | 4 %






» PSRUWDOFH RT VSLQDO
WRWDO OXPEDU GLVF UF

(KH SHOYLV LV WKH EDVHPHQW

6DFUDO VORSH DQG SHOYLF DRHOWLAYV YDUL
LOQFLGHQFH LV FRQVWDQW

/KH VKDSH RI WKH VSLQH LV DQDO\WVHG ZLW

IXPEDU ORUGRVLV LV EHWZHHQXWRKH DSH[ D
6
6WXG\

SURVWKHVLY GHFUHDVHV WKHOORUGRVLYVY DW
LOQFUHDVHY DW WKH OHYHO RI WKH SURVWKHYV

/'S PXFK EHWWHU DGDSWHG DW // OHYHO
7'5S RU IXVLRQ DW / 6 OHYHO

/IHYHO IXVLRQ DW OHYHO EHOR3IHMUG SURVWE
OHYHO






6 0 % 11 +
4 % 1 - " & &

7 % 8"& % &
"% JBCE1l 6&

% 1 % ,"@@ CE
% % 4
9% > 7 "0 &

5 % " I






,.&RPSDULVRQ%W\SHV

FHUYLFDO GLVF SURVWK

% U\D Q

(ODERUDWH LQVWUXPHQWY BWHHQVLYH |
ILOOHG ZLWK ZDWHU

SRVVLEOH VRXUARHYKRHRWIFUBRRVLWLRQ RI W
SURVWKHVLYVY KHWHURWRSLF RVVLILFDWLF

3URGLVF
&KLVHOHG LQ HQGSODWH

SRVVLEOH VRXUFHRWVRIHHJUEBEWLJUDWLRQ D
UHPRYDO RI RVWHRSK\WHYV 11



,ERPSDULSE% WA\S I

FHUYLFDO GLVF SURV

3&0 °°JHQHUDWLRQ
6KDSLQJ RI DQWHULRU JURRYH

SRVVLEOH VRXUPEVWRH WHWIRURBLJUDWLRQ RI )
VXSHULRU HQGSODWH SURVWKHVLV WRR ¢

0 GHVLJQ
1R GLIIHUHQFH LQ FOLQLFDO UHVXOWYV
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»w3DVW SUHVHQW DQG IX\
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XFOHXVY UHSODFHPHQW

'H PXVW VWRS WKH HYROXWLRQ@ UHVWRI
DUO\ WR DYRLG GHIJHQHUDWLRQ DYRLC

DFHW MRLQW GHJHQHUDWLRQ
LQLPXP GLVF KHLJKW LV QHHGHG

\GURJHOV YLVFRHODVWLF PRWLRQ

&ERPSOLFDWLRAGVYYH URRWY IDFHW HQGS
GDPDJH IXVLRQ PLJUDWLRQ

RO\PHU LQIODWHG EDOORRQ VLOLFR
HFKDQLFDO GHYLFHYV



P3DVW SU DQG
OXFOHXV UHSODFHPH

OHU\ JRRG UHVXOWY ZKHQ QR FRPSOLFD
SUREOHP LV WKH LQGLFDWLRQ DQG KHLJ
)XW XUH OHVV LQYDVLYH
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PYHUVXV N\SKRSODVW\ L
WUHDWPHQW RI YHUWHE

OHUWHEURSODVW\ YHUWHEUDO DXJPHQ\
SHUIRUPHG EXW!?

,QILOWUDWLRQ SDLQ LPSURYHPHQW
,QGLFDWLRQ SDLQ DQG OLPLW SURJUH)
OHUWHEURSODVW)\ DQG N\SKRSODVW\ SL
/[HDNDJH YLVFRVLW\ LV WKH NH\ IRU VD

+HLJKW UHVWRUDWLRQ SRVLWLRQ LV PF
WKH EDOORRAQ

6BWHQW LQ FRPELQDWLRQ ZLWK FHPHQW
UHVWRUDWLRQ LQ IUHVK IUDFWXUH
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,l:K\ GR L XVH %%% UHFRP

WKH XVH RI QDYLJDWLRC(

ODOSRVLWLRQ RI VFUHZY HVSHFLDOO\ W
WUDQVDUWLFEFXODU LQ WKH FHUYLFEFDO VS

JLIDWLRQ RI WKH WDUJHW IRU FDOLEUDYV

' UD\ PDWFKHV WKH &7 VFDQ

/KH URERW LV SRVLWLRQLQJ HYHU\ VFUL
JRRG SRVLWLRQ IRU WKH VFUHZYV

/HDUQLQJ FXUYH DUWHIDFWV!1
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