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'RFXPHQWDWLRQ DQG (YDOXDWLRQ RI ,QIRUPDWLRQ )O
LQ WKH /RZ ODWXULW\ 2UJDQLVDWLRQ

$1'5(: -2+1 %2<’

$ WKHVLV VXEPLWWHG LQ IXOILOPHQW RI WKH UHTXL
'RFWRU RI 3KLORVRSK\

DW
&LW\ 8QLYHUVLW\ /RQGRQ
'HSDUWPHQW RI ,QIRUPDWLRQ 6FLHQFH

6HSWHPEHU

< $QGUHZ %R\G



7EOH RI &RQWHQWYV
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1,67 2) 7$%/(6
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'(&/$5$7,21 72 7+( /,%5%$5,$1
$%675%$8&7

,1752'8&7,21
FEFN JU RXQ G
$PDQGZEMHEW LY HYV
BRSRIW KBHVHD U FK
*RDO %DVHG OHWKRGRORJLHYV
7KH /RZ ODWXULW\ 2UJDQLVDWLRQ
OXOWL FKDQQHO ,QIRUPDWLRQ 5HWULHYDO
&URVV RUIJDQLVDWLRQ ,QIRUPDWLRQ ,QWHJUDWLRQ ([
XW ORMWHKHK HV LV
DLYQG LRIWKHHVHD U FK
AUPLQRORJ\
RWRHQIH YLREX WO LFDWLRQ

5(9,(: 2) *2%/ 48(67,21 0(75,& *40 /,7(5%785(
KH*RDO4XHV WLHWULPF40 BUDGLJP
*RDOVAKH VW LRQVFDWRUWOHDVXU H4,0
QG XVW(BHULHQREHW RDO'ULYHOBD VXUHPHQW
6BWUHQJ DWIGVHDNQ HWRVYHAMYO0

5(6($5&+ $3352%&+ "(6,*1
HWKRGRORJ\
 WHUDWLYH &DVH 6WXG\
/IRJ )LOH $QDO\VLV
'DWD
5HIHUHQFH ORGHO &DVH 6WXG\
&DVH 6WXG\
&DVH 6WXG\
'LVFX VRURP@W LFLSOOMRWK R GV
RHLVFL SOL ¥BOLORM 9LHZ
DW LRQIROB GWUX FWXBBHGR D F K

7+( *%,) 50)(5(2&( 02" (/
QWURGXFWLRQ
"HYHORSPIRQW&YV WRPIEUW LVIDFVBLRQ UDP PH
KH*4,0 HWKRGRORJ\

6WHS ,GHQWLI\ %XVLQHVYV *RDOV

6WHS ,GHQWLI\ :KDW <RX :DQW WR $FKLHYH RU .QRZ
6WHS ,GHQWLI\LQJ 6XE JRDOV

6WHS ,GHQWLI\ 7TKH (QWLWLHYVY $QG $WWULEXWHYV 21 6X

6WHS JRUPDOLVH OHDVXUHPHQW *RDOV
6WHS ,GHQWLI\ 4XDQWLILDEOH 4XHVWLRQV $QG ,QGLF



BWHSGHQWMIDHPHQWYV

BWHSHILQHDVXUHYV

BWHSQDOWMHIQRYBDNEAWLRQ
BWHSLPSOHPHR@WD® LRQ
&RQFOXVLRQ

,1)250%7,21 ',63%$5,7< &%$86( $1'())(&7
&DWH I DFWLFH
&URVV FKOIRQR®WHRQQJ
TKHPHUJHROPAHOWL FRRQIORHNVWYDWLRQV
TKHYHU FKD2QUIDQILVDWUWRHEY XLV DWIERGW W LW XUHV
% U HDNRIZ@@L OORYGWH Q WIK@AWHUSULVH
& VIEBVXG\ $RDED VHBESUR DFRVKHYDOX DWRQRGRFXPHQ WRW LRQ
0XO WKD QQ¥Y LQ BYRV FHMAVHQ JLQHHU LQ J
%WDFNJURXQG
% D VHEOLWDHD YD RQV LYV
&KDQ&VHBW RILOH
AXDOLWDWHVYWPHQW
$*RDO %OHWIEKR A RORIO X DWIBRFXPHQWDWLRQ
BWHSGHQW®BIXVQ ORIV O V
6WHSGHQWLQRZDABRLKY WV
6EWHSGHQWWBIXNVQYPXIE'VRD OV
6WHSGHQWMWLMQASBWW ULE XWHYV
6WH&RQWH[WDOV VH
6WHSGHQWIGILNFDWRUYV
6WHSHILQKLFDWRUNMOHDV XUHYV
6BWHSHILQK& DO XDWAER XUFHYV
6WHSPSOHPHQ@WPRWILIRRFPHHY X O WV
EDWVHRQFOXVRBQLFDWLRQV

,1)250%$7,21 ,17(*5%$7,21 $1' (;&+$1*(

WDW IHJ) DFW LFH

(PHUJILQIRUPDWKR@WD Q®MEWBNFKQRORJ\
$SSOLFDRQWHR@OMELIRQYPDWKRQJH

% XVLQIURNMHMYHIUDWLRQ
,PSOLFDRAWWLRRRADWXPUWQLVDWLRQ
& VIWXG\ S$RDIDPVHRW HIUDWLREKDQJ ORIG HO
%DFNJURXQG

$*RDO %IOVHRWRKRUPDWKRQ JH
ORGHORDO EDMRGPDWKRQILAMPRS5BG\VWHP
ORGHWORDO EDMRGPDWKRQIMYKS536\VWHP
ORGBOHYHORXRISPI(533ROODERUDWLRQ
&DVIBXPPIDRQYE®SOLFDWLRQV

',6&866,21
® QIRUPD WHR @WVHVVP RHWHR DOV H® DPHZR U N
6XEMHFW
)JXQFWLRQ
I1DWXUH
, QWH O OHHYHWWOX BHRYRHRCS O H [ L W\
9LHZSRLQW
AXDQWLW\
4XDOXWAKIRULW\
'DWH &XUUHQF\
6SHRGIOLYHU\
30DFH



BURFHVWBIDFNDJILQJ
'LVFX VWRLIRDFUR UHQGV
XW XUWESOLFDWR IMRQHE, )

&21&/86,21
KHPHUJILQ™.E,) RGHO
8PP DURI )LQGLQJV
XUWKHBVHDUF PSOLFD WRRWEWLH O G

50)(5(1&(6
Y¥E O LRJU D SK\
BFHQNEOLFDWLRQV UBVH QW

*1266%5<

$33(1',&(6

WKHUR DOULYHQRS'RZQ H$SURDFKHYV
% D O D QFRHGH PdBWE.G
2EMH FMMWYLHM\U D V W)UWXORPIHXZ R |4 N
2EMHFWDWM U DWW XU BI0
&RPSDUR WD X DWWKR GV

K H/RZ ODWX URPWYD QL VDWW RRIUGLQUWHILQ LW LR Q
&DSDELDWWUR &M O
,QIRUPRWILRQWDWLRQ
,PSOLFDRMWLREGN HD UFK

&V BWVXG\ PSOHPHQWDWMRIQHEHIHU H@RG HO *4,® W Q(

&RP PHU FHEVLWH

6WHSGHQWXV\L QEIMN FMQ BNV 2X®/ FRPHYV
6WHSGHQWILOOV
6WHSGHQWDMR XD QWRYR Z
6 WHSG H QMW X V\L QQHW MWQASBIWW UL E X W H V
6WHSHILQBHFWIXHDV XUHV
6WHSGHQMWQLR QVWYXEMDWRUYV
6WHSGHQWWEBR XUFHYV
6WHSPSOHBHDWXUBBRQWOPPH
&DVEBXPPDUARQFOXVLRQ

&VH SGLWLRQQMRAJ PD WL RQ
4AXDOLWDWHUYWLHZV
&DVHQGLFDWRUYV

&V HHSGLWLRQQMRA PDW LR Q
&DVHWHUBRIOLY HoDWRHFFHHWMH O RSPHQW
&EDVHQWIHNLQLWLRQV
&DVHO/ TUDQVIRUPDWLRQV
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ILVW RI 7TDEOHYV

WLR Q

7DE OH H\ & QF HS WNTXHQWSVHOGHU PVQ &F U RQ\ PV

7DEOH HVVR BWUQ DHEE RLGL@IW ID O O V

7DE OH 64D QG40

7DEOH XPPDURVOXO WDVH[SHULHQFHYV

7DE OH B H DW WV HDW )R UP DWD W pO H

7/DEOH B H DW®V HDW)RUPD W WDO H

7DE OH HIL QLWVRR@ RUP DWLUWRBLSO LQ HV

7DEOH XH VWL RI@ DWW REVW RP®UN LVIDFW LRQ

7DE OH X¥MH VWL*RR) XS LI WID QLVDWLURQIFON LR Q

7DE OH HU LYBKE *RD O V

7DE OH HU LYBKE *RD OODS SH® K H)LY D[ LP@2 ® WLVIDFWLRQ

7DE OH gwLw BeB8BVWU LEJIWKHVR D O V

7DE OH RQW HAWOHDVXUHPH®W O V

7TDEOH GHQWLRG LFDWRWMDFKOHDVX UHP*RIDVQ GAX HV W LR Q

7D EOH HILQKPG LFD WRRGOHD VX U HV

7DE OH DW R XU FLQJ

7DE OH QJRUPD WKBQ® BACGLU HF VRl RERUPD WA R @

7DE OH QJRUPD WXR QQ HO #SH

7DE OH Q,l RUP DWIIH RG LBBWLYLVELHORGHRI QI RU PDWBLIRR LQ J

7DE OH KH&DQQH& XU FHD W U L[

7TDEOH KD QQ BQVERX UFHQYO XVWUDM@IFYR X @ W H U

7DE OH AW KRB/NGQ PO XVWUDWRY S HH

7DE OH XPEHRU KSSRUWFN H28WQ HG QIRUPD WK® QQHO

7DE OH dWLWEZBAWYW @ ODQDJIJHPHQW

7DEOH @WL VRZANEG 7$

7DEOH XH VWL*R& X SLQ J V

7DE OH HU LYEKBJRD O V

7DE OH qWL VDLQHSV W U LEX W H V

7DEOH ROWH[WXDOREMGFRW® WH U HV W

7D EOH QGLFDWR UV

7DEOH HILQLWRROHD VX U HV

7DE OH AD VX D® BDWBR XU FHV

7DE OH APEHRU XSSRUWF N HDQE&XVWRP HUWU DWHIDLE X H

7DE OH APEH ®{SSRUWFN HBAN\VBOD RH 2U LJLQ

7DE OH AP EHRU XKSSRUWF NH2NQHDQ GYHUDJHD \V2SH &\ QIRUPD
&KDQ QHEBRXQW RU\ LJILQ

7DE OH APEHRI &V WR PEHUBVUDWHIDPOXB Q GRXQW RU\2U LJLQ

7DE OH APEHRU KSSRUWFNH2NQHG GVUD WHDLF I ®QIRUPD WLR Q
&K DQQHO

7DE OH YHU DIDH\V2SHQ$'2 E\ &XQWWRI 2U LID@ &S HULH (HPHH O

7D EOH MPEHRU LFNHZBNQ PGGHHUDJIHD \ V2ISHE\ QIRUPD WLR Q
&K D Q QH O

7D EOH RP SDULWRRQXP EHRU XKSSRUWF N HDAMQVE Y WR PEH\UBWUD WHDLF X H

7DE OH PSS O/ QY RLFH

7TDEOH WL PDUKAYV LQHEWHF WE\YWWNHKROGHU

7DE OH EDOWSSHWVRI) LPD BAMH FW LY HV

7D EOH PMHRWPWHUHBWQ WLI LHG

7D EOH PM HFRWQWHUHMW | WQ H G

7DEOH PSOHP HQWDIWMWRW HU Q V

7D EOH DW®BRX UFBWQ GQ W LW LHV



7DE OH XYL QHEWHF WIODISSWHWGRAV DN HK R O GHU V
7DE OH QWHJIJUDWIERD CBA % VL Q HE MH FW LY HV

7DE OH PMHFRW® WH UMBVHW W LI LH G

7DE OH PMHFRWR®W HU'HWV WQ H G

7DE OH PSOHPHQWDWLRQVN HU Q V

7DE OH OFNRII LF@WLWDRGSN W U LEX W HV

7DE OH PM HFRWQW HUBWWW LILHG

7TDEOH HI LQHEEMHFRWY W HU HV W

7DE OH RGH®&P,SOHP HQWDI¥MWRW HU Q V

7DE OH RGH& QWLWDRV@N W U LE X W HV

7DE OH ARGH& KOO DERUDWLURQ LW LR Q

7DE OH BH QW HUIDFHH X LU HPHQ W V

7DE OH P SDULRR@E@VH (RGH@WRHHIHU H®R @ HO
7TDEOH RPSD ULRRY®E,) RSOHPHQWDWLRQV
7DE OH 2*6%IR B OXO WHKDQ QW O D W HJ\

7DE OH RRPSD ULRREXDO XDWAHR®W KR G V

7TDEOH 6PS OHHILQLWRROHD VX U HV

7DEOH GHQW L{@WGWLHV

7TDEOH QWHJUDWGBR®W WHU QV

7TDEOH QWH UIDIRKMFKSRLQ W V

7TDEOH RP SDULRR@RFHVWHYHORSPHQWU DW LRQV

ILVW RI ,OO0XVWUDWLRQV

JLIXUH KH*4,0 RGHO

JLIXH OLQ WDL QDG HDELOEWHF WLYRDWOV
JLX UH OLQW DI/AQDHGHDELORW\O XK HVW LRQVLFDWRHDW XU HV
JLIXH KH*4,0 R G HO

JLX UH K KHYHALHZ2 'DWDOH PH QW G&ROOHF WLROHG XU HV

JLIXH RQFHSWXOROGHOIWKHPSDFR I QIRUPD WXB QQHIQGR X UFR\D
,Ql RUPDWNMRI® NL%QKDYLRXU

JLIXH LBYJOKBKD Q Q@ JOBRXUFHQFR XQW HU

JLIXH LQQJIOKKDQ QIR OWR XU FH

JLIXH ROWKDQQHOX OWARRXU HEFR X QW HU

JLIXH O HQGIPW WKSSRUS D J H

JLIXH LY VDO 16K SSRWBWD J H

JLIXH HFRQGDO &SS RWBWD J H

JLIXH BO fHD L& &2W6D W LV W LF V

YLIXH B0 WK ®¥HUDIR&&?2 +0O

YLIXH 73 OO <HD 2& &2

YLIXH 7% DOI<HD 2& &2

YLIXH 7% HOIHD 2& &2

YLIXH 7B HYJOI<HD U2 & & 2

JLIXH + X86S RWBWD J H

JLIXH RUHBVUD WHNVMWRPHGVFHLYHEW WEBI U Y LFH
JLIXH YHUDJHD \\D LFNH5W DLQHSE @\ &XQW RU\2U LI LQ
JLIXH X1\ &KQWU BR& MPR'HW HUPKQRUPDWLE®QQHBOU D W HJ\

JLX UH BLOQWRR LQ@WW HJUD W LR Q
JLX UH RO VBISSO LFDVRIRQW RRLQW WH JUD W LR Q

JLIXH HOQWUD @LWHIGUDWKU RY DKV VD JIORG@ GO HZDUH

JLIXH QWH®$SSO LFDWILRWPDWLRDUL BUL QIHEBHUYLFHWFK QR O R J\
JLIXH RPSRVLWHHSO LFDWLRQV

JLX UH VOD NHKRO®BBSHWRWUVLQ HEMH FW LY HV

JLIXH EDOQ GEMHF WIODIS SIWR&BD NHKR OG HUV

Y



JLIXH
JLIXH
JLIXH
JLIXUH
JLIXUH
JLX UH
JLIXH
JLIXUH
JLIXH
JLIXUH
JLIXH
JLIXH
JLIXUH
JLX UH
JLIXH
JLIXH
JLIXUH
JLIXUH
JLIXUH
JLIXIH
JLIXH
JLIXUH

K'H*E,) R GHO
BODQFHEBRU HFDWUQ NJAUIR UPD OBIAHV X U HV
KIHEMH FWLYWH WVUDVWUX (FIVOXUBWIR BGI O
KH2(, YD PHZR®ND ASLFDOVLQHVYV
LQNLOQLVVLBVOWH RHRDQMUPDWLRQUDVWUXFWXUH
RO WKDQQ &@W HADWD JHP HOMO LY HU \
KKH2*60 ® GH O
K H/LI F\FO RH QIRUPDWLBMQDJHPHQW
P SDQQW LW IQHSW W U LEX W HV
QWL WQBSHOD WL RQZVKMLHSWLFDVQ GSOLFLIWW &R XUF HV
RPSD WD QVDFWLARRFGI VYV KH3%FNHWOH W D SKR U
DW®BRXUFHYV
BPSOMRQ WK & DIJHSHS RUWY WULEXWRED QD JH PHQW
WDFHD ELUDQ NWEM HFWLYHN O KHVWLRQV
UQN HGWLWDQHAM R XSHIGR FHVVHYV
UWDFHD ELODISZWWKQWH UIDIRRMFKSRLQ W V
@D FHD EWOOBZWW O W (D HPHQ W V
WHUD WLBRR FH 6WH SV
&50F$RX Q&XU AHQ G2 X&WRPHUDU JHVWQW LEBN W U LEXW HV
&5M6 HVWG HBXUFHDQ G 2D60 HMGHUDU JH@ W LW LHV
% PRGXF XU AHQ & 50 BRGXF DW JHW@Q W LW LHV
BPSORI *UDSKL HDDQ VIRUPD (GWMRQQ J



SFNQRBOHPHQWYV

6SHFLDO UHFRJQLWLRQ WR P\ DGYLVRUV 3URIHVVRU
IRQGRQ IRU FRQWLQXDO JXLGDQFH FRDFKLQJ LGHDV
ODF)DUODQH RI &LW\ 8QLYHUVLW\ IRU KHOSIXO JXLGD!

7R P\ ZLIH /IDXUHQ ZKR HQGXUHG PDQ\ ODWH QLJKWYV
DEVRUEHG ZLWK WKHVH SUREOHPV

7R P\ SDUHQWV -RKQ DQG 'RORUHV %R\G IRU WKHLU C
FRQWLQXHG VWXGLHV

7R P\ SURIHVVLRQDO PHQWRUV -LP -RQ DQG 3DW IR
HISHFWDWLRQV

7R SDUWLFLSDQWY DQG VXEMHFWV RI WKH UHVHDUFK
DQG XQGHUVWDQGLQJ

900



, JUDQW SRZHUV RI GLVFUHWLRQ WR WKH 8Ql
WKHVLV WR EH FRSLHG LQ ZKROH RU LQ SDUW
7KLV SHUPLVVLRQ FRYHUV RQO\ VLQJOH FRSL
VXEMHFW WR QRUPDO FRQGLWLRQV RI DFNQRZ

YLLL



$EVMINDFW

3XUSRVH Rl WKH R HQMDURKXFH DQG HY D ORDWHE D VRIHEZ
,QIRUPDWLRQ )UDPWRRBRGHBD,)DQG FRQWH[WXDOLVH |
PXOWL FKDQQHO PXOWL VRXUFH HQYLURQPHQW 7Kl
JRDO TXHVWLRQ PHWULF *40 PHWKRGRORJ\ IRU XV
H[FKDQJH VFHQDULRYV SD\LQJ SDUWLFXODU DWWHQW!|
RUJDQLVDWLRQV

OHWKRGRORJ\ $SSURMEIKQ] D UHYLHZ RI WKH *40 OLW
FDVH EDVHG UHVHDUFK ILUVW SUHVHQWY D UHIHUHQ
FRPPHUFH EXVLQHVV 7KH UHIHUHQFH PRGHO LV XVH
VWXGLHV 7KH SULPDU\ FDVH VWXG\ ORRNV DW PXO!
UHWULHYDO FKDOOHQJHV ZLWKLQ WKH VXSSRUW GHS
7KH VHFRQG FDVH VWXG\ SUHVHQWYV WKH *E,) LQ DQ L
VRIWZDUH LQWHJUDWLRQ SURMHFW $ FRPSDUDWLYH
EDVHG LWHUDWLRQV LV SUHVHQWHG LQ WKH FRQFOXYV

J)LQGLQJINH UHVHDUFK LQGLFDWHV WKDW WKH *E,) K
HYDOXDWLQJ RUJDQLVDWLRQDO LQIRUPDWLRQ IORZ
LQIRUPDWLRQ IUDPHZRUN LV D GHVFULSWLYH DQG
SUHVFULSWLYH SURFHVV PRGHO 7KDW LV WKH IUD
HYDOXDWLQJ DQ RUJDQLVDWLRQYV VWDWLF LQIRUPD
LQIRUPDWLRQ UHWULHYDO SURFHVV )RU LQIRUPDWI]
RUJDQLVDWLRQ LV WKH UHVXOWLQJ GREFXPHQWHG LQ
VRXUFH +RZHYHU WKH FRPSOH[LW\ DQG H[SDQVLY
PDLQWHQDQFH DGGLQJ DQG GRFXPHQWLQJ QHZ DGGL
PDWXULW\ RUIJDQLVDWLRQ 7KLV IDFWRU FRXOG PDNF
VWDWLEF LQIRUPDWLRQ QHHGVY 7KH UHVHDUFK DOVR ¢
*E,) LQ LQIRUPDWLRQ H[FKDQJH VFHQDULRV



5HVHDOERLWDMHRGBVH EDVHG ILQGLQJV FRXOG EH V¢
RUJDQLVDWLRQV DQG FRXOG RQO\ EH YDOLG XQGHU
VFHQDULR EDVHG WHVWLQJ RI WKH IUDPHZRUN LV UHT
DQG OLPLWDWLRQV $ FRPSOHWH VSHFLILFDWLRQ RI V
SULRU WR ZLGH DGRSWLRQ

SUDFWLFDO LRREPKFDIWLRIDPMSUHYLRXV ZRUN RQ JRDO EC
EHHQ FRQILQHG WR VRIWZDUH PHDVXUHPHQW RU EX
RUJDQLVDWLRQV ZLWK ZHOO HVWDEOLVKHG LQIRUPDW
D ZHOO GRFXPHQWHG KHULWDJH WR SUHVHQW DQ HQ
GRFXPHQWLQJ LQIRUPDWLRQ IORZ LQ D PXFK ZLGH
VSHFLILFDOO\ LGHQWLILHY DQG LQYHVWLJDWHV WHK
PHWKRGRORJLHY LQ D ORZ PDWXULW\ HQYLURQPHQW



 QWURGXFWLRQ

%DFNJURXQG

7KH LQIRUPDWLRQ ODQGVEDSH LV TXLHWO\ FKDQJLQJ
DQG H[FKDQJH GHDOW ZLWK VWDWLF XQLWV RI LQI
PDQQHU RQFH SXEOLVKHG WKH ZULWWHQ SDJH ZI
+RZHYHU WKH LOQWURGXFWLRQ RI QHZ LQIRUPDWLRQ
DQG LQVWDQW PHVVDJLQJ FKDQJHG WKH UXOHV 1
UHQGHULQJ LQVWUXFWLRQV WKURXJK D YDULHW\ RI
UHTXLUHPHQW WR SURYLGH LQIRUPDWLRQ WKURXJK
IRU GLIIHUHQW SXUSRVHV KDV IUDJPHQWHG RUJDQLV
FKDQQHO JHQHUDOO\ KDYLQJ LWV RZQ VWRUDJH DQG

)XUWKHUPRUH HPHUJLQJ WHFKQRORJLHV VXFK DV 6t
DQG ZHE VHUYLFHV FRPSOLFDWH WKH VLWXDWLRQ H®
XQLWV RI LQIRUPDWLRQ ZLWKLQ WKH RUJDQLVDWL
LQVWUXFWLRQV EXW ZLOO DOVR EH PDOOHDEOH O
HQYLURQPHQW WKH LQIRUPDWLRQ pPRZQHUYT KDV QR
RU HYHQ FRQWHQW RI WKH GDWD 5DWKHU WKH\ ZLO
FUHDWLRQ DQG XVH RI WKHVH pLQIRUPDWLRQ REMHF
VWDWH WKH UDPLILEDWLRQV Rl WKHVH GHYHORSPHOQ
VFLHQFH OLWHUDWXUH

,Q WKH LQIRUPDWLRQ HQYLURQPHQW GHVFULEHG DER
RI LQIRUPDWLRQ DVVHWYVY LV YHU\ GLIILFXOW LQGHH!
LQIRUPDWLRQ IUDPHZRUN WR FRQWH[WXDOLVH HY L
LQIRUPDWLRQ IORZ UHWULHYDO DQG H[FKDQJH S
FKDOOHQJHV HQFRXQWHUHG E\ ORZ PDWXULW\ RUJDQ



$LP DQG 2EMHFWLYHYV

7KH RYHUDOO DLP RI WKLV UHVHDUFK LV WR YDOLGD
IUDPHZRUN *E,) WR FRQWH[WXDOLVH HYDOXDWH DQC
HIFKDQJH LQ WKH ORZ PDWXULW\ RUJDQLVDWLRQ 7K
RUJDQLVDWLRQV WKDW GR QRW KDYH WKH ILQDQFLDO
RU RYHUO\ FRPSOH[ LQIRUPDWLRQ UHWULHYDO DQG H
WKLV UHVHDUFK KDV EHHQ FRQGXFWHG ZLWK WKH IRO

¥ 7KURXJK DQ H[KDXVWLYH OLWHUDWXUH VHDUFK
ZHDNQHVVHV RI YDULRXYVY JRDO EDVHG PHWKRGROF
OD\ WKH WKHRUHWLFDO IRXQGDWLRQV WR XQGH!
LQIRUPDWLRQ UHWULHYDO DQG H[FKDQJH

f S5HYLHZ WKWNBPXYWHU RQWUDFFXMOWH FKDQQHO LQIRUPI
DQG HI[FKDQJH WKURXJK DQDO\VLVY RI OHDGLQJ SUI

I &RQVWUXFW D JRDO EDVHECHLHUR QF E DRFRGHRQD WIK E
VWDWH R DR OWWHHWDWXUH UHYLHZV

t+f (YDOXDWH WKH FKDOOHQJHV VWUHQJWKYV DQG Z
WKURXJK FDVH VWXG\

f 6\QWKHVLVH WKH ILQGLQJV IURP WKH OLWHUDWX
VHW RI UHFRPPHQGDWLRQV IRU DGGLWLRQDO UHV
JRDO EDVHG PHWKRGYV

6FRSH RI WKH 5HVHDUFK

7KLV UHVHDUFK LV WKH FRQYHUJHQFH RI WKUHH FHQW
PXOWL FKDQQHO LQIRUPDWLRQ UHWULHYDO DQG PXOW
WKH RYHUDOO FRQWH[W RI ORZ PDWXULW\ RUJDQLVDW
EURDG DQG LW LV UHFRJQLVHG WKDW DQ HQWLUH WKH
WKHPH $V VXFK DW WKH RIIVHW RI WKLV UHVHDUEFK
WKHVLV LV DQG MXVW DV LPSRUWDQWO\ ZKDW LW LV



*RDO %DVHG OHWKRGRORJLHYV

7KH *RDO 4XHVWLRQ OHWULF *40 DQG WKH *RDO\)
*4,0 SDUDGLJPV KDYH D UHODWLYHO\ ORQJ DQG L
VRIWZDUH GHYHORSPHQW S QWURGXFHG E\ %DVLOL D
GHULYDWLYHV DUH ZHOO GRFXPHQWHG LQ WKH OLW
LQYROYHV VHWWLQJ PHDVXUHPHQW JRDOV EDVHG RQ
JRDOV DUH WKHQ FRQWH[WXDOLVHG DQG IRFXVHG
GHILQLWLRQ 2QFH WKH H[HUFLVH LV FRPSOHWHG KL
WR ORZ OHYHO GDWD GHILQLWLRQV SURYLGLQJ DQ
EOXHSULQW

,Q WKH 1V WKH SUHYDOHQFH RI JRDO EDVHG PHWK
EH VWXGLHG LQ D ILHOG HQYLURQPHQW 1XPHL
LPSOHPHQWDWLRQV LQ ODUJHU RUJDQLVDWLRQV H[LV
UHYLHZ VHFWLRQ Rl WKH WKHVLV &KDSWHU 7KH
PHDVXUH WKH HIIHEFWLYHQHVVY RI D VSHFLILE JRDO
LOOXVWUDWH WKDW JRDO EDVHG PHWKRGV KDYH YI
VRIWZDUH TXDOLW\ DQG PHDVXUHPHQW 7KH UHVHDUI
*E() PHWKRGV LQ ORZ PDWXULW\ RUJDQLVDWLRQV

,Q DGGLWLRQ WR *40 WKLV UHVHDUFK EULHIO\ RY
WHFKQLTXHV PRVW QRWDEO\ .DSODQ DQG 1RUWRQT\
6FRUHFDUG LV D PDQDJHULDO V\VWHP WKDW OLQNV L
OHYHO EXVLQHVV REMHFWLYHYLQD® AL®G®LWHRYXWRVW
UHWXUQ RQ LQYHVWPHQW DQG HFRQRPLF YDOXH WKEF
RWKHU SHUVSHFWLYHV WR JLYH H[HFXWLYHV D FRF
&XVWRFHIW SHFWLYH LQFOXGHYV HOHPHQWYV VXFK DV V
PHDVXUHPHQWW HWBKBYSHFWLYH PHDVXUHV TXDOLW)\
LQWURGXFWLRQND HOWR JDDCSMAWSHEN LYH LQFOXGHYV
HPSOR\HH VDWLVIDFWLRQ DQG LQIRUPDWLRQ V\VWHP



S $JDLQ LQ WKH TIv. WKH XVH RI %DODQFHG 6FRU
RUJDQLVDWLRQV

7KH GLVFXVVLRQ RI %DODQFHG 6FRUHFDUG LQ WKLV |
VXFK LW LV LQFOXGHG LQ WKH $SSHQGLFHV 7TKDW
GLIITIHUHQW GLVFLSOLQHV SURYLGHV H[FHOOHQW EDF
DSSOLFDWLRQV RI *40 EDVHG PHWKRGYV W LV RXWYV
SURYLGH DQ LQ GHSWK FULWLTXH RI WKH %DODQFHG 6

7KH /RZ ODWXULW\ 2UJDQLVDWLRQ

7R GHYHORS D ZRUNLQJ GHILQLWLRQ RI 30RZ PDWXU
PDWXULW\ FRQVWUXFWYV DUH UHYLHZHG %RUURZHG IL
FDSDELOLW\ PDWXULW\ PRGHO &00 FRQVLVWV RI ILY
PDWXULW\ $ &00 /HYHO RUJDQLVDWLRQ LV GHILQHG
SURFHVVHV DQG ZKHUH VXFFHVVIXO GHOLYHU\ GHSH
FRQVWUXFW ,QIRUPDWLRQ 2ULHQWDWLRQ ,2 OLQ
RUJDQLVDWLRQYV DELOLW\ WR XVH LQIRUPDWLRQ 0D
LQWHUDFWLRQ EHWZHHQ SHRSOH LQIRUPDWLRQ D¢
RUJDQLVDWLRQYV 3LQIRUPDWLRQ RULHQWDWLRQ’

JRU WKH SXUSRVHV RI WKLV UHVHDUFK WKH ORZ PDW X

I $G KRF FKDRWLF DQG RU XQGRFXPHQWHG LQIRUPF
,QDELOLW\ WR UHSHDW LQIRUPDWLRQ VHDUFKHYV

DQG GDWD LQ D VWDWH RI I10X]

+f 'LVSDUDWH V\VWHPV WKDW DUH QRW OLQNHG FR
GDWD

f OXOWLSOH V\VWHPV RU GDWD VRXUFHV ZLWK LQI
LQFRUUHFW

+ 1R UHSHDWDEOH SURFHVV WR GHWHUPLQH WKH Y|

++



+ 1R WUDFWDELOLW\ IURP KLJK OHYHO RUJDQL
LQIUDVWUXFWXUH

f 1R FRQVLVWHQWO\ GHILQHG DQG GRFXPHQWHG R

f 1R SODQQHG RU PDQDJHG LQIRUPDWLRQ UHSRUW

7KH DLP Rl WKLV UHVHDUFK LV QRW WR SURYLGH
LQIRUPDWLRQ PDWXULW\ RUJDQLVDWLRQ EXW UDWH
LQIRUPDWLRQ IUDPHZRUN LQ VXFK DQ HQYLURQPHQW

OXOWL FKDQQHO ,QIRUPDWLRQ 5HWULHYDC

7KH ULVH RI WKH LQWHUQHW VRFLHW\ ZLWK GHYLFH

KDV FUHDWHG D 3VLOR” HQYLURQPHQW ZLWKLQ WKH

FKDQQHO VSHFLILF LQIRUPDWLRQ V\WWHPV JHQHUDOC
7KDW LV GXH WR WKH FRPSOH[LW\ DQG FRVW RI LQW
JHQHUDOO\ DGGHG SLHFHPHDO WR WKH H[LVWLQJ LQ
HDFK QHZ FKDQQHO KDV LWV RZQ GDWD VWRUDJH PHI
DQG UHWULHYDO DFURVV WKHVH VLORV FUHDWHV LQI
SURYLVLRQHUV ,\QWEK/DH \R KLY UDHAYM MFZHH G WR IUDPH WK
WKH FKDOOHQJHV RI PRGHOOLQJ PXOWL FKDQQHO P
FRQWH[W WKH QDWXUH RI LQIRUPDWLRQ VHHNLQJ DC
VFRSH RI WKLV UHVHDUEFK WR GLVFXVV WKH YDULRY
'LOVRQ $GGLWLRQDOO\ D GHHS GLVEXVVLRQ RI

LV DYRLGHG

&URVV RUJDQLVDWLRQ ,QIRUPDWLRQ ,QWH

'XH WR WKH QDVFHQW VWDWH RI WKH WHFKQRORJ\ W
DQRG H[FKDQJH LV ODUJWWD WK HRIUWWHYEH®? FRAMKHAUHY L H Z
FXUUHQW WHFKQRORJ\ IURP DQ LQIRUPDWLRQ DV RSS
SRLQW RI YLHZ 7TKDW LV WKH GLVFXVVLRQ RI HPHU
FRQFHUQHG ZLWK IUDPLQJ WKH LQIRUPDWLFV LVVXH)\



WKHVH WHFKQRORJLHV W LV RXWVLGH WKH VFRSH
DUFKLWHFWXUHY DQG WHFKQRORJ\

2XWOLQH RI WKH 7KHVLV

7KH WKHVLV LV GLYLGHG LQWR HLJKW FKDSWHUV DQG
WKH QH[W FKDSWHU WKH JRDO EDVHG OLWHUDWXU
IRFXV RQ WKH *RDO 4XHVWLRQ OHWULF *40 SDUDGLJ
7KH UHVHDUFK GHVLJQ FKDSWHU RYHUYLHZV WKH
UHVHDUFK DQG LQ &KDSWHU D JRDO EDVHG UHIHU
HDUO\ H[SHULHQFHY DW DQ H FRPPHUFH FRPSDQ\

&KDSWHUV IROORZ D VLPLODU IRUPDW )LUVW WK
VRXUFH DQDO\VUWDWKHRADMUBK@QMEDBHG 7KHQ LQ WKE
VWDWH RIWKBFVELFHY DSSOLHG LQ D ILHOG VHWWLQ
GLVEXVVHV WKH VRXUFHV RI LQIRUPDWLRQ GLVSDULV
VHHNLQJ DQG UHWULHYDO PXOWL FKDQQHO EXVLQHV
DQG RUJDQLVDWLRQDO VLORV :LWK WKLV EDENJURX
HYDOXDWLRQ DQG GRFXPHQWDWLRQ RI EXVLQHVV SUI
VXSSRUW RUJDQLYVDWMRIDW H KRHRMDBW HEN HPHUJLQJ W
LQIRUPDWLRQ LQWHJUDWLRQ DQG H[FKDQJH 7KH *E,)
DSSOLHG DV SDUW RI D VRIWZDUH LQWHJUDWLRQ SURNM

7KH ILQDO FKDSWHUYV FRQFOXGH WKH VWXG\ ZLV
DQG VSHFLILF OHVVRQV IURP HDFK FDVH VWXG\ $GG|
VHYHUDO RWKHU SRVVLEOH DSSOLFDWLRQV RI WKH PF
VHFWLRQ RI FLWHG DQG ELEOLRJUDSKLF VRXUFHV LV S

ODLQ )LQGLQJV RI WKH 5HVHDUEFK

%DVHG RQ WKH DLPVY DQG REMHFWLYHY GHFODUHG DEI
DV IROORZV



f 7TKH UHVHDUFK LOOXVWUDWHV WKH XVH RI JRD
SUHYLRXVO\ UHVHDUFKHG FRQWH[W RI VRIWZDUH
WKH SUHYLRXV OLWHUDWXUH VKRZV JRDO EDVH
HQYLURQPHQWY HJ 1RNLD ,%0 1%$6% +3 WKLYV
EDVHG PHWKRGRORJLHY KDYH YDOXH LQ ORZ PDW

f ,Q WKH ORZ PDWXULW\ RUJDQLVDWLRQ FDVH \
LQIRUPDWLRQ UHWULHYDO WKH JRDO EDVHG LQI
DQG HYDOXDWLYH FRQVWUXFW UDWKHU WKDQ D
YDOXH Rl WKH IUDPHZRUN LV LQ GHVFULELQJ D
LQIRUPDWLRQ UHWULHYDO QHHGV QRW LQ JXLGL
SURFHVV 7KH SUDFWLFDO DSSOLFDWLRQ RI WKH
&KDSWHU LOOXVWUDWHY LWV YDOXH DV D GLDJC
HYDOXDWLRQ RI LQIRUPDWLRQ UHWULHYDO QHH
PHWKRGRORJLHV OLPLW NQRZOHGJH GLVFRYHU\
IUDPHZRUN LV LQ GHILQLQJ DQG GREXPHQWLQJ
UHWULHYDO QHHGVY DQG SURYLGLQJ DFEXUDWH
WKRVH QHHGV $V VXFK WKH JRDO EDVHG PRGHO
DZDUHQHVYV DQG VRPH IDFW ILQGLQJ IXQFWLRQV
1HHGV $VVHVVPHQW )UDPHZRUN VHH &KDSWHUYV

f LWK UHFHQW FKDQJHV LQ WKH QDWXUH RI LQIR
LOQWURGXFWLRQ WR WKLV FKDSWHUD W@ GR I XS WK
VHFWLRQ RI &KDSWHU QHZ PHWKRGV WR FI
HQYLURQPHQW ZLOO EHFRPH LQFUHDVLQJO\ QHFF
WKH WKHRUHWLFDO JURXQGZRUN IRU WKH XVH
IUDPHZRUN LQ DQ LQIRUPDWLRQ H[FKDQJH DQG LC

7HUPLQRORJ\

:KLOH DQ DWWHPSW KDV EHHQ PDGH WR NHHS WKH W
QDWXUH RI WKH VXEMHFW GRHV QRW DOZD\V PDNH
DFURQ\PV DUH JHQHUDOO\ GHILQHG ZKHQ ILUVW XVH



SURW&GDW WKH HQG RI WKH SDSHU ORUH ITUHTXHQW:
RXWOLQHG EHORZ 7DEOH

TKURXJKRXW WKH UHVHDUFK WKH WHUP *LQIRUPDWL
FKDOOHQJHV LQKHUHQW WR PXOWL FKDQQHO PXOWL
UHWULHYDO DQG B3:LQIRUPDWLRQ UHWULHYDO DQG H]I
SLQIRUPDWLRQ DJJUHJDWLRQ™ )XUWKHUPRUH W KH

LOQWHJUDWLRQ DUH RIWHQ XVHG LQWHUFKDQJHDEO\ 7
LV UHIHUUHG WR DV WKH 3JRDO EDVHG LQIRUPDWLRQ |

7DEOH .H\ &RQFHSWV )JUHTXHQWO\ 8VHG 7THUPV DQG $FURQ\PV

*RDO 4XHVWLR®@ PHWWKRG WR FROOHFW VRIWZDUH HQJ

x40 PHDVXUHPHQW JRDOV DUH HVWDEOLVK
JRDOV DUH SRVHG DQG PHWULFV DUH
TXHVWLRQV

*RDO 4XHVWLRQ@KH *4,0 PHWKRG LV D zZD\ IRU VRIWZD

,QGLFDWRU OHD\QDMXUH WKDW WKH VRIWZDUH PHDVX

x40 GHWHUPLQHG EXVLQHVV REMHFWLYHYV
*4, 0 DGGV DQ 3LQGLFDWRU’ GHILQLWLI
LQFOXGH WDEOHV JUDSKV RU RWKHU JI
GDWD WKDW OLQN EDFN WR TXHVWLRQV

*RDO EDVHG $ QHZ JRDO EDVHG PHWKRG EDVHG RG

,QIRUPDWLRQ SUHVHQWHG LQ WKLV UHVHDUFK *E

JUDPHZRUN *E®40 *4,0 UHVHDUFK EH\RQG WKH LWV U
HQJLQHHULQJ WR SURYLGH D JHQHU
GRFXPHQWDWLRQ PHWKRG WR XQGHUVW
DQG H[FKDQJH

,QIRUPDWLRQ &KDMKRHD E\ ZKLFK DQ LQIRUPDWLRQ
LQIRUPDWLRQ RU GDWD ,QFOXGHV (PD
)D[ 7THOHSKRQH ,QVWDQW OHVVDJLQJ D

,QIRUPDWLRQ )DWRZ ZD\ LQIRUPDWLRQ PRYHV WKURX
RUJDQLVDWLRQ

,QIRUPDWLRQ 6RXIRFAH.WRU\ GDWDEDVH RU ILOH ZKHU}I

/JRZ ODWXULW\ $Q RUJDQLVDWLRQ ZLWKRXW DQ LQQDW

2UJDQLVDWLRQFRBSHWHQF)\

$GLWLRQDO WHUPVY DQG DFURQ\PV DUH GHILQHG LQ WI



1RWH RQ 3UHYLRXV 3XEOLFDWLRQ

BHFWLRQV RI WKLV UHVHDUFK KDYH EHHQ SUHYLRX
FRQIHUHQFH SURFHHGLQJY DQG SUDFWLWLRQHU SXE
DOUHDG\ UHVXOWHG IURP WKLV UHVHDUFK LQFOXGHYV

3$ YX]]\ $SSURDFK WR ,QIRUPDWLRQ &KDQQHO 2SWLPLVDWLRQ
,QIRUPDWLRQ 3HUVSHFWLYHV 9RO 1R Ss

(GLWRU RI 6SHFLDO ,VVXH 3 QIRUPDWLRQ 'LVSDULW\ 5HVHDU
,QWHUFRQQHFWHG :RUOG ~ $VOLE 3URFHHGLQJV 1HZ ,QIRUPEL
Ss

$ *RDO %DVHG $SSURDFK WR WKH (YDOXDWLRQ DQG 'RFEXPHQ
5HHQJLQHHULQJ ~ $VOLE 3URFHHGLQJV 1HZ ,QIRUPDWLRQ 3H

S0XOWL &KDQQHO ,QIRUPDWLRQ BHHNLQJ $ )X]]\ &RQFHSWXDC
,QIRUPDWLRQ 3HUVSHFWLYHV 9RO 1R SsS

37KH *RDOV 4XHVWLRQV ,QGLFDWRUV OHDVXUHV *4,0 $SSU
&XVWRPHU 6DWLVIDFWLRQ ZLWK H &RPPHUFH :HEVLWHV ~ $VO
SHUVSHFWLYHV 9RO 1R SS $ZDUGHG 2XWVWD (

%R\G $QGUHZ DQG -RKQ %R\G 2*7KRXJKWV RQ WKH (YD
5HODWLRQVKLSY ~ 3UHVHQWHG DW WKH ,QWHUQDWLRQDO &R
6DQ -XDQ 35 -XQH 3ULQWHG LQ &RQIHUHQFH 3URFHHGL(

7KH DERYH DQG DGGLWLRQDO ZRUN DSSHDULQJ LQ
UHIHUHQFHG LQ WKH ERG\ RI WKH WKHVLV DQG D IXOC
LQ WKH UHIHUHQFH VHFWLRQ



SHYLHZ RI *RDO 4XHVWLRQ OHWULF *4

7KLY VHFWLRQ RYHUYLHZV WZR RI WKH PRVW SURPLYV
‘HLVVY *RDOV 4XHVWLRQ OHWULF *40 SDUDGLJP DQG
*4,0 VHHPV WR EH WKH PRVW FRPSOHWH DQG XVHIXO
UHVHDUEFK

3UHVHQWHG LQ WKH $SSHQGLFHV DUH WKUHH DGGLW
.DSODQ DQG 1RUWRQYV %DODQFHG 6FRUHFDUG %6&
DQG OHDVXUHV 2*60 DSSURDFK DQG %R\GfV RZQ 2EN
2(, PHWKRG

7KH *RDO 4XHVWLRQ OHWULF *40 3DUDGLJF

7KH *40 SDUDGLJP ZDV LQWURGXFHG RYHU \HDUV D.
VRIWZDUH HQJLQHHULQJ GDWD %DVLOL DQG :HLVV
SUHPLHUH VRIWZDUH GHYHORSPHQW RUJDQLVDWLRQV
KDYH XVHG RU H[SHULPHQWHG ZLWK *40 LQ VHYHUDO
WKH FRUH IXQGDPHQWDOV RI *40 DV WKH\ ZHUH ILUVW
IROORZV SS

(VWDEOLVK *RDOV Rl WKHUDWD E#RROH FMLRED WD |
JRDOV IRU WKH PHDVXUHPHQW HIIRUW PXVW EH H
DV HLWKHU FRQWH[W VSHFLILF RU JHQHULF 7KDW
D VLQJOH SURMHFW DQG JRDOV ZKLFK DUH UHOHY!
WKDW PD\ EH Rl LQWHUHVW WR VRIWZDUH HQJLQH
JHQHUDO *RDOV DUH XVHG WR HQVXUH WKDW GD
SUREOHP DUHD 2WKHUZLVH GDWD PD\ EH FROOH
FRQWH[W :*LQFRPSOHWH SDWWHUQV RU QR SDWWH
'HYHORS D /LVW RI 4XHVWLRWK RRD,QW HRUHWWH ¢
HVWDEOLVKHG D VHW RI TXHVWLRQV WKDW PXVW
ZLOO KDYH VHYHUDO TXHVWLRQV DVVRFLDWHG ZL\
UHDVRQLQJ RI WKH VWXG\ TXHVWLRQV IUDPH WKF



WHK VWXG\ 7KLV SURFHVV QRW RQO\ UHILQHV V
LQIRUPDWLRQ VHHNHU WR FRQVLGHU GDWD FRC
FRPPLWWHG ,I TXHVWLRQV DUH XQFOHDU GR QR
DQVZHUHG WKH LQIRUPDWLRQ VHHNHU FDQ UHFR
(VWDEOLVK 'DWD &KW HIWHBHYVVHQWLDOO\ DVVLJ
IRU WKH GDWD FROOHFWLRQ &DWHJRULVDWLRQ
DUHDV KDYH DW OHDVW RQH TXHVWLRQ DVVLJQHC
QRW FRQFHUQHG ZLWK HVVHQWLDOO\ WKH VDPH P
'HVLJQ DQG 7HVW WKH 'DWD QR RQYHBRQRBQ\WRVY PZ|
LQIRUPDWLRQ VHHNLQJ H[HUFLVH LV VHFRQGDU\
GHYHORSPHQW WKH XVH RI D GDWD FROOHFWLR(
DV D PDWWHU RI FRXUVH :LWKRXW WKH IRUP R
RUJDQLVDWLRQDO PHPRU\ PXVW EH UHOLHG RQ
VKRUW WLEN ER[ IRUP WKDW DGKHUH WR WKH IR
D ILW RQ D VLQJOH VKHHW RI SDSHU E FRX(
HQYLURQPHQWY DQG F SHUPLWWLQJ WKH XVHU V
&ROOHFW DQG 9DOQ GMDRLN "DWHS GDWD DUH FROC
FKHFNHG IRU FRPSOHWHQHVVY FRQVLVWHQF\ DQG
FRQGXFWHG LQ FDVHV ZKHUH WKHUH PD\ EH DPEL
DQG :HLVV UHFRPPHQG NHHSLQJ WKH WLPH EHWZ
WR D PLQLPXP WR LQVXUH DFFXUDF\ S 2
WR FODULI\ WKLQJV ZHHNV RU PRQWKYV ODWHU
$QDO\VH 'PMPDOO\ GDWD DUH DQDO\VHG DQG PDS
WKXV GHULYLQJ DQ DQVZHU :LWK WKH TXHVWLRQ
WKH JRDOV RI WKH VWXG\ KDYH EHHQ VDWLVILHG

,Q FRQFOXVLRQ %DVLOL DQG :HLVV RIIHU D VHULHV R
OHVVRQV OHDUQHG DQG DGYLFH IRU DYRLGLQJ GDWD



7TEOH /[HVVRQV /HDUQHG DQG $YRLGLQJ 3LWIDOOV

SBURFHGXUDO /HRQOYROWRFHGXUPYRLG 'DWD &ROOHFWI
/IHDUQHG /HVVRQV /HDUQHWIDOOV E\
&OHDUO\ XQGHUVWQ QB UARWNQG JH Q YLHQRIPWM GWW® FROOHFWRUYV
HQYLURQPHQW DQI®FPVBRBYIWKDW PODRROQRHQFMNVRUHQYLURQPHC
GDWD FROOHFWLRM IHFRFBOWDHY FRQWH[W
6WDIl VKRXOG EH 'IPD RIROVL IXWD EHW K VWIUMDEBLVK GDWD FROOHFWL
FLUFXPVWDQFHV QI RXUFHV UHTXLOUHIEG PHMRVKRGRORJ\ SULRU WH
FROOHFWLRQ SURFBGKGEHWH DQG DEHOLQK ECIWIDQDO\VLV
7LPHO\ GDWD YDO'DGNIWERY BW VHQWIRMLYELWLDO HIIRUWY NHHS
YLWDO UHVXOWV VKRXOGF@RWHFHWKRRBGIRDOV VPDOO
DJDLQVW VWDII LQYROYHG LQ
FROOHFWLRQ
OLQLPLVH >GDWD ®RIOPHFG XRQR WKHVLJQ GDWD FROOHFWLRQ
RYHUKHDG RQ VWBDOZWKRUQH HIITHFMQVWUXKPHQW VR WKDW LW L'
PRQLWRUHG EHKDYQBRKBH®GHQW RI D SDUWLF)
FKDQJH SURMHFW L H LW FDQ EH U
ZLOO EH XQGHUVWRRG LQ OC
SURMHFWYV
., DXWRPDWHG G D&RQ RRIDFEMRULR QR WXIWRWHUYENVD FROOHFWL
LV XVHG YDOLGDWB\GBWO WKDW GBWRMHMHNV WDVNV $XWRPDWE
LPPHGLDWHO\ SURSULHWDU\ 5XDWBRRVLEOH
FROOHFWLRQ QHHG WR EH DJUHHG
LQ DGYDQFH
6RXUFH %DVLOL "HLVV SS

6LOQFH LWV LQWURGXFWLRQ *40 KDV EHHQ XVHG TXLW
PHDVXUHPHQW DQG KDV HYROYHG WR WKH IROORZLQJ
OHQGRQJD DQG %DVLOL

$QDO\WH MREMHFW R VWX @WLIWLIKQ URH/CoHH I WNRRE RIS B
HSRLQW RI YLHZT

$QG LW QRZ LQFRUSRUDWHY WKH IROORZLQJ VL[ VWHS

&KDUDFWHULVH WKH LHGMIWRIQPW®W FKDUDFWHU
RUJDQLVDWLRQ DQG SURMHFW RU SURMHFWV WR E
,GHQWLI\ PHDVXUHPHQW JRDOV DQG GHYHDRIS Pt
PHDVXUHPHQW JRDOV EDVHG RQ WKH LQIRUPDWLR
'HILQH GDWD FROOHFWHRIQ BURFWOBXARDOHFWLRQ S
PHDVXUHV GHILQHG LQ VWHS

&ROOHFW DQDO\VH DQG LQWHUSUHW GDWD
3HUIRUP SRVW PRUWHP DQDO\VARPBQGHLGWW D SER
LQ VWHS ZLWK RUJDQLVDWLRQDO EDVHOLQH
3DFNDJH H[SHUWRG@FWXUH UHVXOWY LQWR UHXVDE
I X W XU H



*RDOV 4XHVWLRQV ,QGLFDWRUYV DQG OHD\

$Q RIlI VKRRW RI *40 DQRWKHU SRZHUIXO HYDOXDWL
TXHVWLRQV LQGLFDWRUV DQG PHDVXUHV *4,0 PHWE
DW WKH 6RIWZDUH (QJLQHHULQJ ,QVWLWXWH *4,0 Pl
VRIWZDUH HYDOXDWRUV WR HQVXUH WKDW WKH VRIW.
EXVLQHVV REMHFWLYHV 7KLV PHWKRG VWDUWYV E\ DV
E\ DVNLQJ 3ZKDW PHDVXUHV VKRXOG , XVH"" 7KH *4,
DO S

JLIXUH 7KH *4,0 ORGHO

,GHQWLI\ EXVLQHVV UHTXLUHPHQWYV
,GHQWLI\ ZKDW \RX ZDQW WR NQRZ RU
OHDUQ

,GHQWLI\ VXE JRDOV

 GHQWLI\ HQWLWLHVY DQG DWWULEXWHYV
UHODWHG WR VXE JRDOV

YRUPDOLVH PHDVXUHPHQW JRDOV
,GHQWLI\ TXDQWLILDEOH TXHVWLRQV DQG
WKH UHODWHG LQGLFDWRUV WKDW ZLOO EH
XVHG WR KHOS DFKLHYH PHDVXUHPHQW
JRDOV

,GHQWLI\ GDWD HOHPHQWYV WKDW ZLOO EH
FROOHFWHG WR FRQVWUXFW LQGLFDWRUV
'HILQH WKH PHDVXUHV WR EH XVHG

DQG PDNH WKHVH GHILQLWLRQV
RSHUDWLRQDO

,GHQWLI\ WKH DFWLRQV WKDW \RX ZLOO
WDNH WR LPSOHPHQW WKH PHDVXUHYV
SUHSDUH D SODQ IRU LPSOHPHQWLQJ
WKH PHDVXUHYV

*4,0 OLNH *40 ZDV GHVLIJQHG ZLWK VRIWZDUH PHDYVXI
PRUH FRPSUHKHQVLYH 3DUN HW DO SRLQW RXW WK
RUJDQLVDWLRQDO JRDO EXW FDXWLRQ WKDW VHYHULI

3DUN HW DO GHQRWH *4,0 DV 3*4 |, 0~ 7KH SDUHQWKHVHYVY KDYH |
WKH LQWHUHVW Rl UHDGDELOLW\



WR PDLQWDLQ WUDFHDELOLW\ WR RYHUDOO JRDOV
FRQVWUXFW RI WUDGLWLRQDO *40 WKH 3,” RU LQGLFELC
LQFOXVLRQ LQ WKH PHWKRGRORJ\ WLWOH $OVR WK]
WUDGLWLRQDO *40 DUH XVHG WR IUDPH RUJDQLVDWLI
EDVLV IRU WKH PHDVXUHPHQW JRDOV

7KH SURFHVV EHJLQV ZLWK WKH LGHQWLILFDWLRQ RI
SRVVLEOH WR VWDUW ZLWK ORZHU OHYHO JRDOV LQ
Rl VHQLRU PDQDJHUV ZKR PD\ FRQVLGHU WKH SURMF
DWWHQWLRQ 2QH VXJJHVWLRQ LV WR VWDUW ZLWK W
LW WKH SURMHFW FKDPSLRQ SURMHFW VSRQVRU RU
JHQHUDWH EXVLQHVYV JRDOV WKH UHVHDUFKHUV UHFF
I1RPLQDO *URXS 7THFKQLTXH S %HIRUH SURFH
RYHU JRDOV DUH FRPELQHG DQG WKH OLVW LV SULRUL

6WHS 3 GHQWLI\LQJ ZKDW \RX ZDQW WR NQRZ RU O]
KLJK OHYHO JRDOV WR RSHUDWLRQDO PHDVXUHV W
LQIRUPDWLRQ LV GHVLUHG 6WDUWLQJ ZLWK RQH RI
VWDNHKROGHUV DUH LGHQWLILHG JURXSV RU SHRSO
DQG PHQWDO PRGHOV DUH FUHDWHG 7KLVSRV QWPRIOD L
YLHZV VSHFLILHG 1H[W HQWLWLHVY WKLQJ WR EH PHD
7KH 3DUN UHVHDUFK WHDP LGHQWLILHV IRXU W\SHV R

,QSXWV DQG UHVRXUEHYV

BURGXFWV DQG E\ SURGXFWYV

,QWHUQDO $UWHIDFWV HJ LQYHQWRU\ DQG ZRUN
$FWLYLWLHY DQG IORZSDWKV

JRU HDFK HQWLW\ TXHVWLRQV DUH DVNHG WKDW VHHI
LQ PDQDJLQJ WKH JRDOV LGHQWLILHG LQ VWHS 4Xt
VXFK DV KRZ ELJ" KRZ PXFK" KRZ PDQ\" KRZ IDVW"

WKDW DGGLWLRQDO TXHVWLRQV DUH DVNHG DERXW
DGGLWLRQDO HQWLWLHV RU LI DQ\WKLQJ ZHUH PLVV



EHQFKPDUNV FXVWRPHU VWDNHKROGHU SHUFHSWLR
UHSHDWHG IRU HDFK JRDO WKDW ZDV LGHQWLILHG LQ

6WHS LV WKH OLQN VWHS WKDW FRQQHFWV WKH
PHDVXUHPHQW JRDOV 4XHVWLRQV LGHQWLILHG LQ
DUHDV DFFRUGLQJ WR WKH LVVXHV WKDW WKH\ DGGL
QH[W VWHS LV WR UHILQH HQWLWLHYV DQG DWWUL]
HOQWLWLHY DUH WKH WKLQJV WKDW LI TXDQWLILHG ZI
VRPHZKDW SHGDQWLF EXW LPSRUWDQW SRLQW LV
FKDUDFWHULVWLF RI DQ HQWLW\ DQG D PHDVXUH
DWWULEXWHYV 3DUN HW DO ZDUQ DJDLQVW VSHQG
GLVWLQFWLRQV DW WKLV SRLQW

7KLV SURFHVV LQ VWHS PD\ DOVR OHDG WR UHILQLC
7KH ILUVW IRXU VWHSYV WR KDYH EHHQ DGGHG W
SRLQW ZKHUH WKH JRDO TXHVWLRQ PHWULF *40 SDU
DSSOLHG HIIHFWLYHO\" 3DUN HW DO S 6WH
JRDOV HQFRPSDVVHV WKH *40 SDUDGLJP RXWOLQHG

2EMHFW RI LQWHUHVW

3XUSRVH

SHUVSHFWLYH

&RQWH[W RU LQ 3DUN HW DOYV WHUPV GHVFULS

TKHREMHFW RLLLOQWKHURWWLQJ" RI VWXG\ WKDW QHHG\
HYDOXDWHG RU LPSURYHG ([DPSOHV LQFOXGH SURG
DO S SXOSWMWM XQGHUVWDQG SUHGLFW SODC
LPSURYH ZKHUHDV %ULDQG S GHILQHV VL[ W
PRQLWRULQJ HYDOXDWLRQ SUHGLFWLRQ FRQWURO
GHILQHG ZLWKR XW HDUM SIHFEMDXKWWY WKH SRLQW RI YLH
PHDVXUHPHQW DFWLYLW\ WDNHV SODFH $V WHDP P
GLITHUHQWO\ DFFRUGLQJ WR WKHLU SRVLWLRQ LW
PHDVXUHV IURP WKH SRLQW Rl YLHZ RI WKH XVHU



UHVXOWV LW LV LPSRUWDQW WR GHILQH WKH FRQVW
UHVXOWV 7KLV LV GHILQHGYLQRQEH®M PRGHO DV

1RZ LW LV WLPH WR IRUPDOLVH WKH DERYH VXE JRDO\
PHDVXUHPHQW JRDOV 7KH WDVNV DVVRFLDWHG ZLWK

$IWHU UHYLHZLQJ WKH DERYH LGHQWLI\ LQIRUPD
,GHQWLI\ DFWLYLWLHY QHHGHG WR DFTXLUH WKD\
S([SUHVV PHDVXUHPHQW JRDOV DV VWUXFWXUH
REMHFWLYH SXUSRVH SHUVSHFWLYH HQYLURQPLE
WKH PHDVXUHPHQW DFWLYLW\’

5, GHQWLI\ DQG UHFRUG WKH EXVLQHVV VXE JRD
DGGUHVVHV’

1RZ WKDW PHDVXUHPHQW JRDOV DUH GHILQHG LW LV
VXE JRDOV JRDOV DQG EXVLQHVV REMHFWLYHV )LJIX!
HQVXUH WKDW DOO JRDOV DQG REMHFWLYHV DUH |
HIWUDQHRXV PHDVXUHPHQWY QRW OLQNHG WR D VSHF

J)LIXUH ODLQWDLQLQJ 7UDFHDELOLW\ 2EMHFWLYHYV *RDOV



$V GLVEXVVHG DERYH VWHSV WKURXJK DUH QHFHV
'LWK WKH ILUVW VWHSV Rl *40 FRPSOHWHG PHDVXUH
VKRXOG EH LGHQWLILHG DQG LQGLFDWRUV FDQ QRZ E
WKH 3LQGLFDWRU’ VWHS WKH 3, LQ *4,0 LV DGGHG

RWKHU JUDSKLFDO UHSUHVHQWDWLRQV RI GDWD 3DU
SURFHVVHVY WDNH SODFH EHIRUH GLVWULEXWLRQ |
TXHVWLRQV FDQ EH PLVOHDGLQJ WR WKH DXGLHQFH
UHFRPPHQGDWLRQ LV WR HQYLVDJH XQH[SHFWHG UH
LQGLFDWRUV %\ HYDOXDWLQJ KRZ WKLV ZLOO EH U
LQGLFDWRUV FDQ EH UHILQHG LQ D PHDQLQJIXO Z
TXDQWLILDEOH TXHVWLRQV DQG LQGLFDWRUV LV DV I

6HOHFW RQH RI WKH PHDVXUHPHQW JRDOV
,GHQWLI\ TXHVWLRQV WKDW UHODWH WR WKLV JR
SUHSDUH LQGLFDWRUV WKDW ZLOO DGGUHVV TXH
SULRULWLVH LQGLFDWRUYV LQ RUGHU RI LPSRUWD
SHSHDW IRU RWKHU PHDVXUHPHQW JRDOV

6WHS LQYROYHVY LGHQWLI\LQJ WKH DFWXDO GDWD
FRQVWUXFW LQGLFDWRUV 7KH LPSRUWDQW WKLQJ
LQIRUPDWLRQ VHHNLQJ FRQWH[W LV WKDW WKH GDW
GLUHFWO\ EDFN WR PHDVXUHPHQW JRDOV ZKLFK VKR.
JRDOV )LJIXUH ‘DWD HOHPHQWY FDQ VHUYH PXOW
FROOHFWHG IRU FROOHFWLRQ VDNH :LWK GDWD HOHI

$W WKLV SRLQW 3DUN HW DO GLJUHVV LQWR D VOLJKWO\ SHGDQV

j YLV 3PHDVXUH"™ ,Q WKHLU PLQGV *40 VWDQG IRU 3*RDO 4XHVW
OHWULF” DV SXW IRUWK E\ WKH HDUOLHU OLWHUDWXUH % XW WKH
LQ GHWHUPLQLQJ ZKDW LV WR EH PHDVXUHG RYHU WLPH D FDUHI
WKDQ *H[DFW SHUFHQWDJHV" PHWULFV



2QFH WKH GDWD HOHPHQWY DUH LGHQWLILHG PHDYVXI
GHWDLOHG GHVFULSWLRQ RI KRZ WKH PHDVXUH LV FI
64/ DQG KRZ WKH GDWD DUH REWDLQHG 7ZR FULWHU
Rl PHDVXUHV 3DUN HW DO S PHDVXUHV PXV
OHWWLQJ RWKHUV NQRZ H[DFWO\ ZKDW ZDV PHDVXUHG
SDUw\ ZLWK WKH RSHUDWLRQDO GHILQLWLRQ VKRXO
*4,0 WR EH UHSHDWDEOH DQG XVHIXO EH\RQG D VLQ.
FKHENOLVWY DQG GRFXPHQWDWLRQ IRUPV VKRXOG E
GRPDLQ VSHFLILF SUREOHP VHW L H LQIRUPDWLRQ L
QRW SRLQW RXW ZKDW WKH XVHU VKRXOG GR EXW UL
EH LQWHUSUHWHG FRUUHFWO\ 3DUN HW DO S

6WHSV IRU GHILQLQJ PHDVXUHV LQFOXGH

&KRRVH DQ LQGLFDWRU IRU GHILQLWLRQ
.1 D VXLWDEOH IUDPHZRUN FKHFNOLVWV DQG |
GHILQLWLRQV ,I QRW FKHENOLVWYV DQG IRUPV Q
PXVW EH WDNHQ WR GHILQH WKH PHDVXUH VR W]
UHSHDWDEOH

5HSHDW XQWLO DOO UXOHV DUH GHILQHG IRU DOO

1RZ LV WKH WLPH WR WUDQVODWH PHDVXUHV LQWR D¢
WKH DQDO\VLV RI WKH FXUUHQW PHDVXUHPHQW >LQIF
RUJDQLVDWLRQ DV D EDVHOLQH WR ODXQFK WKH DFWL
LQFOXGLQJ DQDO\VLY GLDJQRVLV DQG DFWLRQ

$QDO\WVLV LV WKH GHWHUPLQDWLRQ RI WKH FXUUHQW
RI WKH GDWD HOHPHQWYVY WKDW WKDW RUJDQLVDWLRQ

3DUN HW DO SUHVHQW D VHULHV RI RSHUDWLRQDO GHILQLWLRQ
SS +RZHYHU VLQFH LW LV DVVXPHG WKDW WKLV UHVHD
VHFWLRQ RQ GHILQLQJ WHUPV LV QRW KLJKO\ UHOHYDQW S



PHXVYHPHQW SODQ 4XHVWLRQV WKDW FRXOG EH XVF
3DUN HW DO S

++ ++ H+ +H+ + H+ +H

1

:KDW GDWD HOHPHQWY DUH UHTXLUHG IRU P\
:KLFK GDWD HOHPHQWY DUH FROOHFWHG QRZ
+RZ DUH WKH\ FROOHFWHG"

:KDW DUH WKH SURFHVVHYVY WKDW SURYLGH Wtk
+RZ DUH WKH GDWD HOHPHQWYV VWRUHG DQG
:KDW H[LVWLQJ GDWD FDQ EH XVHG WR VDWL
:KDW HOHPHQWY RI RXU PHDVXUHPHQW GHI
FKDQJHG RU PRGLILHG"

:KDW QHZ RU DGGLWLRQDO SURFHVVHV DUH Q

7KH DFWLRQ VXE VWHS LV WKH GLVWLOODWLRQ RI WK
DQ LPSOHPHQWDEOH DFWLRQ SODQ LQFOXGLQJ WD
DVVLIJQPHQW Rl UHVSRQVLELOLWLHV 7KLV FRXOG LQ|
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¥
¥
¥
¥
¥
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,GHQWLILFDWLRQ RI GDWD VRXUFHYV
'HILQLQJ GDWD FROOHFWLRQ PHWKRGV DQG
6SHFLI\LQJ GDWD FROOHFWLRQ DQG VWRUDJ
'"HILQLQJ IUHTXHQF\ RI GDWD FROOHFWLRQ D
'RFXPHQWDWLRQ Rl GDWD FROOHFWLRQ SURI
'"HILQLQJ ZKR ZLOO XVH WKH GDWD

'"HILQLQJ KRZ WKH GDWD ZLOO EH UHSRUWHG
3DFNDJLQJ LQWR D GDWD GHILQLWLRQ DQG S

'LWK WKH LQIRUPDWLRQ FROOHFWHG LQ WKH SURFHH!
SDWK LV FUHDWHG WKDW OLQNV GDWD HOHPHQWYV
LQIRUPDWLRQ VHHNLQJ REMHFWLYHV RI DQ RUJDQLVI
WKH *4,0 SURFHVYVY LV WKH SUHSDUDWLRQ RI D SODQ

$ WHPSODWH LV SURYLGHG E\ 3DUN HW DO RQ SDJHV



JLIXUH ODLQWDLQHG 7UDFHDELOLW\ *RDOV 4XHVWLRQV ,QGI

2EMHFWLYHYV

*RDOV

4XHVWLRQYV

,QGLFDWRUYV

OHDVXUHV

'DWD
(OHPHQWYV

7KH QH[W VHFWLRQ RYHUYLHZV VHYHUDO LQGXVWU\
HQJLQHHULQJ HQYLURQPHQWY ZLWK LPSOHPHQWLQJ *

, QGXVWU\ ([SHULHQFHYV ZLWK *RDO '"ULYHQ (

7KHUH DUH VHYHUDO H[DPSOHV WKDW VWDQGRXW LQ \
VXFFHVV $V ZLQQHU RI WKH ILUVW ,((( &RPSXWHI
$FKLHYHPHQW $zZDUG WKH JURXQG EUHDNLQJ ZRUN D
IDERUDWRU\ 6(/ LQFRUSRUDWHV VRPH RI WKH NH\ D
SURFHVV LPSURYHPHQW SURFHVVY OF*DUU\ HW DO

PHDVXUHPHQW WKLV VR FDOOHG (*ERWWRP XS° DSSU

$ QORWH DERXW WHUPLQRORJ\ KHUH 3SERWWRP XS UHIHUV WR WKH
OHYHO DV RSSRVHG D WRS GRZQ DSSURDFK ZKHUHE\ JRDOV DUH S
&DSDELOLW\ ODWXULW\ ORGHO 2ZWKHU UHIHUHQFHY LQ WKH OLWHL
DV D GDWD FHQWULF DSSURDFK DQG 3WRS GRZQ" DV DQ REMHFWLYH



HBULHQFHV LQWR DQ RQ JRLQJ DQG LWHUDWLYH PHC
LQ WKH 6(/ DSSURDFK DUH OF*DUU\ HW DO S

8QGHUVWDQGLQJ
$VVHVVLQJ
3DFNDJLQJ

J)LUVW D WKRURXJK XQGHUVWDQGLQJ RI WKH FXUUHQ
XVHG WR GHWHUPLQH LPSURYHPHQWY WKDW QHHG W
FKDQJHVY DUH LPSOHPHQWHG SDFNDJH TKXV WKH F
FRQWLQXHYV $OWKRXIK WKH 6(/ SDUDGLJP LV IRFXV]
LPSURYHPHQWYV LQ VL[ \HDUV WKH HUURU UDWH F
OF*DUU\ HW DO S YLL WKH PHWKRGRORJ\ SU|
IRU PRGHOOLQJ LQIRUPDWLRQ IORZ

$QRWKHU VWXG\ OHQGRQJD HW DO VKRZV KRZ

6RIWZDUH 6ROXWLRQV 'LYLVLRQ 7RURQWR /DERUDWEF
GDWD 7KLV VWXG\ FRPSDUHV *40 D WRS GRZQ PHDV
SWWULEXWH )RFXVVLQJ NQRZOHGJH GLVFRYHU\ ERYV
*40 SURYLGHG D PHDVXUHPHQW FRQWH[W DQG DQ

PHDVXUHPHQW SURJUDPPH 7KH $) WHFKQLTXH JDYH U
GDWD O0DQ\ PHDVXUHPHQW IUDPHZRUNYVY DUH SURQH
3 FROOHFWLQJ UHGXQGDQW GDWD FROOHFWLQJ
GDWD WKDW PLJKW EH XVHIXO WR SHRSOH WKDW GR
RUJDQLVDWLRQ ~ ,W LV IRU WKHVH UHDVRQV WKDW

PHDVXUHPHQW DQG WKH XVH RI D WUDFHDEOH PHWKR

$W ,%0 D EL GLUHFWLRQDO DSSURDFK VHW RXW W
3XQGHUVWDQG WKH RQ JRLQJ PHDVXUHPHQW VWUXFW
OHJDF\ GDWD’~ 7KH ILUVW 32WRS GRZQ~ SKDVH LQFRL
DQG PDS WKHP WR WKH XQGHUSLQQLQJ GDWD +RZ}t
DSSURDFKHV LV WKDW LW FDQ LJQRUH RU RYHUORR
FROOHFWHG ZLWKLQ WKH RUJDQLVDWLRQ )RU H[S



DSURDFKHVY DUH QHFHVVDU\ 7KH VHFRQG ERWWRP X
DQG LQWHUHVWLQJ IDFWV 7KLV FRPELQDWLRQ SURYL
QHHGYVY RI WKH RUJDQLVDWLRQ

7KLV VWXG\ VKRZV WKDW *40 FDQ DGDSW WR EH XVF
PHDVXUHPHQW IUDPHZRUNVYV DQG LV YDOXDEOH LQ LC
XVHIXO PHWULFVY OHQGRQJD HW DO S 6LQFF
PHWULFV LI PHWULFV H[LVW WKDW GR QRW PDS WR J
WKDW LQIRUPDWLRQ PXVW EH H[DPLQHG

SHFHQWO\ LQ DQRWKHU VWXG\ %R\G H SUHVHQWH
RI *4,0 $v D PRGHO IRU FXVWRPHU VDWLVIDFWLRQ

ZHEVLWHYV WKLV DGDSWDWLRQ ZDV RXWVLGH WKH FR(
VWLOO PHDVXUHPHQW IRFXVHG 2WKHU H[DPSOHV RI V
E\ 3DL LQ WKH FRQWH[W RI 6RIWZDUH 4XDOLW\ )X
.LOSL DW 1RNLD $V *40 zZzDV RULJLQDOO\ GHYHOR
IUDPHZRUN WKH XVH LQ UHTXLUHPHQWY HQJLQHHULQJ
VWHS SURFHVV XVHG IRU HOLFLWLQJ DQG GHILQLQJ F’

*40 7DEOH WKH FRPELQHG SURFHVV TXLFNO\ LGH
OHDGLQJ WR HQKDQFHG XVDELOLW\ 3DL S ,Q
UHVXOWHG LQ D UHGXFWLRQ LV VI\VWHP VL]H DW W
7DEOH 64)' DQG *40

64)' 3URFHVYV 64)" ZLWK *40
&XVWRPHU UHTXLUHPHQM\W PWE FROWRPWHGUBDGLUHPH
UHFRUGHG IRUP

SHTXLUHPHQWY DUH FRBQAQMUWHGRDWR R} WKH SURN
PHDVXUDEOH WHFKQLFDGHWSHHORSHRD W/QEPWOLQDJIHU SHU
SHTXLUHPHQWY DUH PDBSYNHGEXMWRWERRGXEMULYHG IUR
VSHFLILFDWLRQV ZLWKPHDWWRPAHDIDHB@WDENTXLUHPH
WR FUHDWH D FRUUHODWLRQ PDWUL]
SHTXLUHPHQWY DUH SULORGIW\L VIHGGE \UHARQRIPHR) W KH
UHTXLUHPHQWY WKHQ FRPSOH
SULRULWLHY DUH GHWHBPLRUIGNEH VY XBDUML SGIWRUPLQHC
FXVWRPHU SULRULWLHVFEAXAWKRPEHWWBWIYLRULWLHYV ZLWK |
6RXUFH 3DL SS



TKXRK WKH DGDSWDWLRQ RI *40 PXFK RI WKH RYHUK|
*40 PHWKRGRORJ\ ZDV UHGXFHG DW 1RNLD .LOSL
LQ WKH 1RNLD PHWKRG LQFOXGH

+f 8VHV SUHGHILQHG PHWULFV IURP D PHWULFV OL|
f $XWRPDWHV GDWD FROOHFWLRQ
f 'RHV QRW XWLOLVH D IXOO WLPH PHDVXUHPHQW

.LOSL JRHV RQ WR DUJXH WKDW PDQDJHPHQW KDV V
LPSURYHPHQW VWUDWHJ\ LQFOXGLQJ JRDOV DQG W
SURMHFWY DQ\ZD\ 1RNLD DOVR DXWRPDWHV GDWD
SURFHGXUH 7KHUHIRUH WKHUH LV D FRVW VDYLQJ L
VHWWLQJ SURFHVYVY LV DYRLGHG DQG WKHUH LV QR P
RYHUKHDGY DVVRFLDWHG ZLWK D VDPSOH *40 EDVHG
1RNLD zD\ DUH .LOSL SS

f 'HILQLQJ WKH PHDVXUHPHQW SURJUDPPH HTXDV
ZKHUHDV FRQWLQXLQJ WKH PHDVXUHPHQW SURJU

I $Q SHUVRQ \HDU SURMHFW UHTXLUHV WKUHH F

¥ 8VvLQJ WKH H[DPSOH DERYH WKH WRWDO SHU\
WUDGLWLRQDO *40 LV JUHDWHU WKDQ ZKHUH
OHVV WKDQ KDOI WKDW

SLINLQ DQG &R]J VWXGLHG HOHYHQ GLYLVLRQV F
&RQWHO +HZOHWW 3DFNDUG +XJKHV $LUFUDIW ,%0
DQG 75: ZLWK UHSXWDWLRQV IRU HIFHOOHQFH LQ PFH
UHVWULFWHG WR JRDO GULYHQ DSSURDFKHV WKH Sl
UHYHDOHG EHVW SUDFWLFHV DUHDV )LUVW WKH\ IR
REMHFW RI PHDVXUHPHQW LQ D VRIWZDUH TXDOLW\ |
RI QHJDWLYH DVVRFLDWLRQV 7KXV HPSOR\HH NQHZ
QRW EH SXQLVKHG DQG RUJDQLVDWLRQ ZLGH GLVFXV\



,Q EHVW SUDFWLFH RUJDQLVDWLRQV PHDVXUHPHQW
PHDVXUHPHQW SURJUDPPH ZDV FRQGXFWHG DV SDUW |
PLFUR FRQWH[W RI VRIWZDUH SURFHVV LPSURYHPHQW
RUIJDQLVDWLRQ ERXJKW LQWR WKH SURJUDPPH QRW
'LWK DFURVV WKH ERDUG EX\ LQ DQG UHZDUG VWUX
SDUWLFLSDWLRQ SHRSOH ZHUH PRWLYDWHG WR SDU
DFURVVY DOO VWDNHKROGHU OHYHOV .H\ WR WKH VXF
ULJKW LQIRUPDWLRQ WR WKH ULJKW SHRSOH~

2WKHU FURVV RUJDQLVDWLRQDO SDWWHUQV WKDW t
WKHPVHOYHV 6XFFHVVIXO RUJDQLVDWLRQV JHQHUDO
DQG EURDGHQHG WKH SURJUDPPH RQ WKH EDFN RI VXF
DQG OHYHO RI FRPSOLDQFH HIIRUW WKHVH pPLFR PF
ZHUH JDWKHUHG XVLQJ DXWRPDWHG WRROV 3URJUD
LWHUDWLYH DSSURDFK EXW LW ZDV UHFRJQLVHG WKL
H[SHULPHQWDO DQG HYHU FKDQJLQJ 6RPH RUJDQLYV
RWKHUV GLG QRW 5HJDUGOHVV DQ ®HDUO\ ZLQ LV G
DQG VXUYLYDO )JRU RQJRLQJ VXFFHVV WKH PHDVXUH
GHYHORSPHQW HIIRUWY DQG OLQH SHUVRQQHO PXV\V
LQIRUPDWLRQ 'HVSLWH GHOLYHULQJ HDUO\ ZLQV DQ
RUJDQLVDWLRQV UHFRJQLVH WKDW PHDVXUHPHQW SU
VKLIWY DQG FKDQJHV LQ DWWLWXGH (YHQ ZKHQ DOO
WKLV GRHV QRW KDSSHQ TXLFNO\

$ ODWHU VWXG\ WKDW IRFXVHG RQ JRDO GULYHQ PHEC
+D\HV LQFOXGHG D VHULHV RI FDVH VWXGLHV ZKF
WKUHH SHUVSHFWLYHYV LQ D JOREDO VRIWZDUH ILU
SURFHVYVY LPSURYHPHQW DQG ZLWK HQWHUSULVH SHI
SHUVSHFWLYH’ 7KH OHVVRQV OHDUQHG JHQHUDOO\
VWXG\ LQFOXGLQJ WKH QHFHVVLW\ WR SLORW LPSO
XQGHUVWDQG WKDW GHYHORSPHQW RI D PHDVXUHPHQ\



WROV GHILQH PHDVXUHYV DQG PHWULFV DQG PRWLYD
PXOWL FDVH H[SHULHQFHYVY LV RXWOLQHG EHORZ 7DEC(

7DEOH 6XPPDU\ Rl OXOWL FDVH ([SHULHQFHYV
*RHWKHUW  +D\HV B INLQR][
ODLQWDLQ 7UDFHDELOLW\ '"HFULPLQDOLVH WKH REMHFW RI PHDV;

GLVFXVV SRWHQWLDOO\ EDG QHZV
'"HILQH W\SH DQG SXUSRVH Rl HOBKNH @EDVMXWRBHQW SDUW RI ODUJHU
FUHDWH D FXOWXUH RI PHDVXUHPHQW
6WDUW VPDOO DQG EXLOG RQ VKWPWW VPDOO ZLWK RQH PHDVXUH
'"HYHORS FRPSUHKHQVLYH OLVWS5RJRQRA\FOWRHIN. QIR PGHDW K B WV
WUHQGV DQG KLGGHQ WUDGHRIIV
&XVWRPLVH WKH LQGLFDWRU F KKRNROALDAWH F R O G\HEW R B QDDQ & DUMHLSFRQMV
8VH FKHFNOLVWYV WR GHILQH PHRWWDWH VWDII WR EHFRPH LQYROYH
VWUXFWXUH LQ SODFH WR HQFRXUDJH
8VH VSHFLDOLVHG WRROV WR G6&NWHHPLSGHIFWD W Q RRUWPIVWUR®JIK DUWLFX
IRFXVVHG PDQQHU L H FRVW VFKHGX
3D\ FORVH DWWHQWLRQ WR SULYDROWH OMW VWDNHKROGHUV LQ JRDC
30DQ WR DGGUHVV FXOWXUDO LRURHWUXVW Rl SDUWLFLSDQWYV E\ QR\

QHZV
'KHQ WKHUH LV QR FRQVHQVXV RIDNKRZQWHRY B ORXMHHR® DED DS SURDFK WF
GHFLVLRQV RQ FRVW GHYHORSPHQW
8VH SLORW LPSOHPHQWDWLRQV30DQ WR 3WKURZ~ WKH ILUVW HIIRUW I
VWXG\

5HFRJQLVH WLPH UHTXLUHG WR*BWYWRR I PHON X QHRHEPBWLRQ WR WKFH
SURJUDPPH
ODNH WKH WRRO ILW WKH SURFWULYH IRU HDUO\ VXFFHVV GHOLYHU
'RQIW EH DIUDLG WR UHYLVH L@DWHDOXDWWXRBWLWRN HIIRUW 3DGGV Y
VRPHWKLQJ LV GHOLYHUHG IURP WKH |
%HZDUH RI WKH GLITHUHQW SHUWPSHREZW UYHR/SRRYHDHN. R/ XVH LQIRUPDW
VWDNHKROGHUYV
7DNH D ZKROH SURFHVV SRLQW RI YLH:
LV RQO\ RQH SLHFH RI D JUHDWHU ZKF
8QGHUVWDQG WKDW PHDVXUHPHQW DG
WLPH

6WUHQJWKY DQG :HDNQHVVHV RI *40

&OHDUO\ GHILQHG DQG ZLGHO\ DFFHSWHG PHWULFV D

VXFFHVV %ULDQG HW DO S $ JRDO RULHQWH!

LW SHQVXUHIV@ WKH DGHTXDF\ FRQVLVWHQF\ DQG
DQG WKHUHIRUH RI GDWD FROOHFWLRQ’ LW S3F
PHDVXUHPHQW SURJUDPPH" DQG SVWLPXODWH>V@

FRQVHQVXY DERXW PHDVXUHPHQW DQG LPSURYHPHQMW

6SHFLILFDOO\ WKLV UHVHDUFK KDV IRXQG *40 WR EH



+ 5LJRURX®Y VHHQ DERYH WKH OLWHUDWXUH SXWV
VXFFHVVIXO XVH RI *40 DQG JRDO GULYHQ GHULY
*40 DQG VXEVHTXHQW SXEOLFDWLRQ RI FDVH V\
LQGLFDWLQJ WKDW WKH PHWKRGRORJ\ LV WUXO\ X

 $GDSWDEOWHMOOXVWUDWHG LQ WKH LQGXVWU\ H[D
*40 PHWKRGRORJ\ LQ SUDFWLFH WRGD\ GLIIHUV V
LGHD SXW IRUWK E\ %DVLOL DQG :HLVV LQ
SURYHQ LWVHOI WR EH DGDSWDEOH WR GLIIHUH
HQYLURQPHQWY RI VRIWZDUH PHDVXUHPHQW 7KF
DQG XVHG LQ FRPPHUFLDO RUJDQLVDWLRQV LQGLF
WKH PHWKRGRORJ\ ,Q WKH 'DUZLQLDQ ZRUOG RI
WKLQJV WKDW GR QRW SURYLGH YDOXH VXUYLYH
FRXOG QRW WUDYHO RXWVLGH WKH FRQWH[W RI
LQIRUPDWLRQ LQWHJUDWLRQ DQG UHWULHYDO VFF

$ )OH[LE®W RQO\ LV WKH IUDPHZRUN DGDSWDEOH
VHHQ LQ WKH 1RNLD ,%0 DQG &6 )RXQGDWLRQ F
DGGLWLRQDO PHWKRGRORJLHV DQG FDQ EH DGDS
*40 FDQ DOVR EH UHVWULFWHG WR D VXEVHW RI JR

$OWKRXIK WKH OLWHUDWXUH LV FRQVSLFXRXVO\ DEVH
ZLWKRXW OLPLWDWLRQV 2QH RI WKH PDMRU ZHDNQHYV
PHWULFV WR JURZ WR DQ X[GEPmMXYDYHMHE G RIXEXQAWW Q
TXHVWLRQV LV VLWXDWLRQ DQG HYHQ RUJDQLVDWLRQ
TXHVWLRQV RI UHSHDWDELOLW\ DQG OLPLWLQJ VFRSH
*40 FDQ YHU\ TXLFNO\ JURZ EH\RQG LWV XVHIXOQHVV
Rl IRXU JRDOV WKDW JUHZ WR RYHU TXHVWLRQV
SURGXFH GLITHUHQW TXHVWLRQV WKH UHVXOWY DUH C
WKDW TXHVWLRQV WKDW DULVH IURP WKH *40 H[HUF
RUIJDQLVDWLRQDO FKDQJHV DUH PDGH *LYHQ WKHVH
VKRXOG EH XVHG DV D VXSSOHPHQWDO PHWKRGRORJ



HGUWRULDO S KH FRQFHGHV WKDW *4,0 LV EF
DYDLODEOH WKDW LV 30O0DUJHO\ QRWKLQJ"

$QRWKHU ZHDNQHVV EULHIO\ WRXFKHG XSRQ E\ .LOS
PDQDJLQJ ¢UPHQVLYHURP GHGLFDWHG LPSOHPHQWDW
FRQVXPLQJ JRDO VHWWLQJ VHVVLRQV DQG QHJRWLDW
SDUWLEXODUO\ OLPLWLQJ LQ ORZ PDWXULW\ HQYLURQC

$GGLWLRQDOO\ DV RXWOLQHG E\ OHQGRQJD HW DO

DORQH GRHV QRW DOORZ IRU GLVFRYHU\ DQG FDQ R
JREXVWF.HHKDQ HW DO WDNH D PRUH YLWULROLF WRQ
RI *40 S E\ VXUPLVLQJ WKDW 3DOWKRXJK WKL)
QRQH DW DOO LW LV EHVHW ZLWK SUREOHPV’" 7KH
UHFRJQLVH WKDW PDQDJHUV GRQIW DOZD\V NQRZ ZKI
WR VXJIJHVW WKDW S

7RS GRZQ PHWKRGV ODFN VXSSRUW DQG HQWKXVLDVP IU
HQFRXUDJHV 3GDWD PDQLSXODWLRQ " :LWK D VHW JRD
FROOHFWLRQ RU SURFHVVLQJ SURFHGXUHV WHQG WR SU
LPSURYHPHQW EHFDXVH WKDW SHRSOH GHYHORSLQJ WKH
RQ WKH JRDO DQG ZKDW WKH QXPEHUV DUH H[SHFWHG WF
$OWKRXJK OF.HHKDQ HW DO UDLVH VRPH LQWHUHVWL
DQG WKXV WKH PDMRULW\ RI WKHLU DUJXPHQWYV Ut
+RZHYHU WKH SRLQW DERXW PDQDJHUV IDLOLQJ WR ¢
:LOVRQ HW DO LQ WKHLU UHFRJQLWLRQ WKDW EXVLQH

QRW EH IXOO\ DUWLFXODWHG S

,7 6WDII OLNH WR DVN 3WKH EXVLQHVV" ZKRHYHU WKDW
VWUDWHJI\" ZKDWHYHU WKDW LV ZKLFK WKH\ H[SHFW
IRUPDOLVHG DQG H[SOLFLW VR WKH\ FDQ 3VXSSRUMW
EXVLQHVV SUREOHPV ’
7KH GRXEOH TXRWDWLRQV DQG SDUHQWKHVLVHG FRP
QHFHVVDULO\ EHOLHYH WKDW LW DOZD\V SRVVLEOH |

DEOH WR DUWLFXODWH LWV VWUDWHJILHYV I WKLV L\



BDDVR WUXH ZLWK RUJDQLVDWLRQDO JRDO VHWWLQJ 7
SURFHVV VXFK DV *4,0 LV GHVLUDEOH DV WKH SURFL}

VWDII SDUWLFLSDWLRQ

7R UHGXFH ULVNV DVVRFLDWHG ZLWK WKH *40 DSSURD
EH JOHDQHG IURP WKH OLWHUDWXUH

/ILPLW PH@®WISRLQWHG RXW DERYH D *40 SURJUDP
RXW RI FRQWURO DV QHZ TXHVWLRQV DUH DGGH
UHFRJQLVHG WKDW PDQ\ RI WKH SURMHFW JRDOV
UHGXFLQJ WKH FRVWV RI PDQDJLQJ D *40 PHDVXUF
6WDUW VPDOO DQG JURZ SIZ®RVSUWRSOHPAHQ WD \GL|
PRUSK DQG FKDQJH PXFK OLNH *40 LWVHOI RY
7KHUHIRUH LW LV D JRRG LGHD WR VWDUW ZLWK V
SURMHFWYVY EHIRUH ZLGH VFDOH UROORXW

%H PLQGIXO RI KXPDQ DQG )R NXOWHEH DS R IVXMRH
VXFFHVVIXO SHRSOH IDFWRUV PXVW EH FRQVLGH!
IRUWK UHFRPPHQGLQJ WKDW UHVXOWLQJ LQIRUPE
DQG WKDW LQIRUPDWLRQ QRW EH XVHG WR 3*SXQL
ULVN Rl WKH LQIRUPDWLRQ EHLQJ XVHG DJDLQVW
PRUH OLNHO\

$XWRPDWH GDWD $BRMHFIWLIRRDDO ZRUN RU RYHU
HPSOR\HHVY MREV PRUH GLIILFXOW ZLOO EH UHVLV
RUJDQLVDWLRQV ZLOO KDYH WKH UHVRXUFHV WR
SURMHFW +RZHYHU LQ ORZ PDWXULW\ RUJDQLVD
JDWKHULQJ DV SRVVLEOH VKRXOG EH DXWRPDWHG

&OHDUO\ *40 *4,0 LV QRW WKH ULJKW WRRO IRU DOO
+RZHYHU JLYHQ LWV KLVWRU\ RI VXFFHVV ULJRU 10l
WKDW LW ZLOO EH XVHIXO LQ PRGHOOLQJ PXOWL VRXU
WKH SRWHQWLDOO\ QDUURZ IRFXV FRXOG EH YLHZH



RILDLQLVDWLRQV $W WKLV SRLQW GXH WR WKH SRWH
SUDFWLFDOLW\ LQ ORZ PDWXULW\ RUIJDQLVDWLRQV UH



5SHVHDUFK $SSURDFK 'HVLJQ

2YHU WKH SDVW GHFDGH WKHUH KDV EHHQ D ORQJ DQ
DSSURDFKHV LQ LQIRUPDWLRQ V\VWHPV ,6 UHVHDUFE
UHOHYDQFH" GHEDWH LQ MRXUQDO DUWLFOHVY DQG F

'DYHQSRUW DQG ODUNXYV $SSOHJDWH DQG .LQJ
/HH ODUNXV DQG /HH J\WWLQHQ %DQYL
.KD]DQFKL DQG OXQNYROG DQG ORRG\ $W

RQH VFKRRO RI WKRXJKW EHOLHYHV WKDW WKHUH LV
WKURXJK ULJRURXV VFLHQWLILF HQGHDYRXU SRVLWLY
UHVHDUFK LV VRFLDO VFLHQFH DQG WKH 3WUXWK" L
JHQHUDOO\ GHFU\ D ODFN RI ULJRXU LQ LQWHUSUHYLV
UHWRUW E\ TXHVWLRQLQJ WKH UHOHYDQFH RI WKH SF

/HH .KD]DQFKL DQG O0OXQNYROG ORRG\
ODUNXYV

7KH SRVLWLYLVW DSSURDFK ZRXOG UHTXLUH WKDW W
H[SHULPHQW ZKHUHE\ K\SRWKHVHV ZRXOG EH YHUL
WHVWLQJ 7KH UROH RI WKH UHVHDUFKHU ZRXOG EH 3|
QHXWUDO ~ ,Q WKLV DSSURDFK WKHUH LV D *WLJKW F
DQG FRQWURO’ DQG WKHUH LV DQ XQGHUO\LQJ DVVXP
ODZV WKDW JRYHUQ WKH H[WHUQDO ZRUOG’ 2Q WKH
S\WKH VRFLDO ZRUOG LV SURGXFHG DQG UHLQIRUFHG
LQWHUDFWLRQ DQG WKDW XQGHUVWDQGLQJ RI WKH V
RI SDUWLFLSDQWY{V PHDQLQJVY DQG DFWLRQV' 7KH |
LQWHUDFWLYH ZKHUHE\ WKH UHVHDUFKHU LQWHUDF
FKDQJLQJ WKH DVVXPSWLRQV RI ERWK SDUWLHV DOO |
OXQNYROG S 'KLOH PDQ\ SRVLWLYLVW UHVHDL
WKH ODFN RI DFDGHPLF ULJRXU LQ LQWHUSUHYLVW
EHJLQQLQJ WR VXEVLGH ZLWK VRPH DFNQRZOHGJLQJ
PRUH VXLWHG WR SURGXFLQJ NQRZOHGJH FODLPV Wi
.KD]DQFKL DQG O0XQNYROG S VXSSRUWHG E\ %H



KLAW LV QRW WKH LQWHQWLRQ RI WKLV UHVHDUFK
UHPLVV QRW WR DFNQRZOHGJH LWV H[LVWHQFH W Z
WKDW ZLWK WHQ \HDUV RI H[SHULHQFH RQ WKH IURC
UHVHDUFKHU KDV FKRVHQ WR IROORZ WKH OLNHV F
UHOHYDQFH FDPS 7KLV LV D TXDOLWDWLYH DQG H
LOQWHUSUHYLVW WUDGLWLRQ 7KH PXOWL PHWKRG DS
ULJRURXV \HW SURGXFH UHOHYDQW UHVXOWV WR WK

OHWKRGRORJ\

6LQFH WKH SXUSRVH RI WKLV VWXG\ LV ERWK H[SORI
DSSURDFK ZDV XVHG E\ GHVLJQ DQG QHFHVVLW\ 7KH
RI DQ LWHUDWLYH FDVH VWXG\ DSSURDFK WKDW LV X
ORJ ILOH DQDO\VLV $Q H[SORUDWRU\ FDVH EDVHG
VXLWDELOLW\ WR VWXG\ HYHQWYVY WKDW KDYH QRW \H\

7KH FDVH VWXG\ PHWKRG LQYROYHV 3LQWHQVLYH L(
UHOHYDQW WR WKH SUREOHP VLWXDWLRQ™ DQG LV S
VHULHV RI YDULDEOHYV LQWHUDFW WR SURGXFH WKH
7D\ORU S $FFRUGLQJ WR .LQQHDU DQG 7D\OF
LWV IOH[LELOLW\ DQG WKH DELOLW\ WR UHDFW WR LG
VWXG\ GDWD FDQ FRPH IURP DQDO\WVLQJ UHFRUGYV DQ(
LOWHUYLHZLQJ RI NQRZOHGJHDEOH SHRSOH

W LV LPSRUWDQW WR QRWH WKDW WKLV LV QRW O
LQWURGXFHG E\ *ODVHU DQG 6WUDXV LQ *URXQ(
VLPXOWDQHRXV FROOHFWLRQ RI GDWD LQ ZKLFK WKI
$O0OHQ 3DXOHHQ S 'LWK D \HDU OLQDJH

H[DPSOHV RI *URXQGHG 7KHRU\ EDVHG UHVHDUFK LQ
UHFHQW DZDUG ZLQQLQJ ZRUN 3\KUU 5HUXS

UHTXLUHPHQWY RI WKH *URXQGHG 7KHRU\ WHFKQLTXtH
GRPDLQ QDPHO\ WKLV UHVHDUFK VWDUWYV ZLWK D SUI



,Q WUDGLWLRQDO UHVHDUFK D OLWHUDWXUH UHYLHZ
GbwD DUH FROOHFWHG WR WHVW WKH WKHRU\ ,Q *UR
ZLWKRXW DQ\ SUHFRQFHLYHG QRWLRQV DQG WKURX
HPHUJHV 2YHU WKH \HDUV *URXQGHG 7KHRU\ KDV
UHFRIQLWLRQ WKURXJK WKH XVH RI FRGHV FRQFHSW
RIWHQ ZLWKLQ WKH ILHOG RI VRFLRORJ\ DQG ZHOO G
WKDW UHVHDUFK VKRXOG RQO\ EH FRQVLGHUHG 3JUR
VLPLODU LQ WKDW LW XVHG VXFFHVVLYH URXQGV RI G
H[ISORUDWRU\ DQG HDFK WLPH WKH JRDO EDVHG LQIRU
WKH LQWHUDFWLRQV ZLWK WKH FDVH VXEMHFWYV 7KH
GLITHUV TURP WKH *URXQGHG 7KHRU\ LQ WKUHH ZD\V
SUHVFULEHG LQ DGYDQFH RI GDWD FROOHFWLRQ ©6HI
FRGLQJ FRQFHSWV DQG FDWHJRULVDWLRQ ZHUH HVFK
ZDV DXJPHQWHG ZLWK TXDQWLWDWLYH ORJ ILOH DQDO

, WHUDWLYH &DVH 6WXG\

'XH WR WKH SHFXOLDULWLHY RI FRQGXFWLQJ UHVHDUF
VWXG\ DSSURDFK ZDV FKRVHQ IRU GDWD FROOHEFWLR
XVHIXOQHVV Rl LGHQWLI\LQJ UHVHDUFK LVVXHV DQC
XQGHUVWDQG WKH 3KRZ DQG ZK\" Rl SKHQRPHQD %!
SULPDULO\ UHOLHV RQ VHFRQGDU\ VRXUFHV WR FRQVW

7KHUH KDV QRW \HW EHHQ D ZLGHVSUHDG DGRSWLR
PDWXULW\ HQYLURQPHQWY DQG PDQ\ Rl WKH WRSLFLC
HYROYLQJ 7KDW LV PXOWL FKDQQHO EXVLQHVV RSHI
WKH ODVW ILYH WR VHYHQ \HDUV DQG VHUYLFH VWDQG
QRZ PDWXULQJ 7KH SULPDU\ UHVHDUFK REMHFWLYHYV
QHZ WKHRUHWLFDO FRQFHSW LQ D SDUWLFXODU VH\
IUDPHZRUN LQ ORZ PDWXULW\ HQYLURQPHQWY QRW
EHKDYLRXU :LWKRXW D FOHDUO\ GHILQHG GRPDLQ D
SRSXODWLRQ LW ZDV IHOW WKDW SXUHO\ TXDQWLW!I



UHVHDUFK REMHFWLYHV 7ZR RWKHU IDFWRUV LQIOX
WKHUH DUH VLJQLILFDQW FKDOOHQJHV LQKHUHQW
6ZRERGD DQG VHFRQGO\ VXUYH\ GDWD FROOHF
PDWXULW\ HQYLURQPHQWYV

7KH SULPDU\ FDVH PHWKRG GHSOR\HG LV EDVHG RQ
WHFKQLTXH &KDUDFWHULVWLFV RI WKLY WHFKQLTXH

¥
t

¥
¥
¥
t
t

ODNLQJ DQ LQLWLDO WKHRUHWLFDO VWDWHPHQW RU L¢
&RPSDULQJ WKH ILQGLQJV RI DQ LQLWLDO FDVH D.
SURSRVLWLRQ

5HYLVLQJ WKH VWDWHPHQW RU SURSRVLWLRQ
&RPSDULQJ RWKHU GHWDLOV RI WKH FDVH DJDLQVW W
$JDLQ UHYLVLQJ WKH VWDWHPHQW RU SURSRVLWLRQ
&RPSDULQJ WKH UHYLVLRQ RI WKH IDFWV RI D VHFROQ (
5HSHDWLQJ WKH SURFHVY DV PDQ\ WLPHV DV LV QHHC

%DVHG RQ WKH WHFKQLTXH RXWOLQHG DERYH WKH
IROORZHG

JLUVW D WKRURXJK UHYLHZ RI WKH *40 *4,0 O]
XQGHUVWDQG WKH VWUHQJWKY DQG ZHDNQHVVE
QDWLYH FRQWH[W L H VRIWZDUH PHDVXUHPH
SDUWLFXODUO\ .DSODQ DQG 1RUWRQYV %DODQ
ZHOO

1H[W D JRDO EDVHG LQIRUPDWLRQ IUDPHZR
GHYHORSHG 7R JDWKHU SHHU IHHGEDFN WKLYV
UHYLHZ WR WKH UHVHDUFK FRPPXQLW\ WKURXJ
DQG %R\G DQG SXEOLFDWLRQ LQ D UHIHL
DZDUGHG RXWVWDQGLQJ SDSHU RI 7R GH\
HQYLURQPHQW DQG WR EHWWHU XQGHUVWDQG
GHSOR\HG LQ DQ H FRPPHUFH EXVLQHVV DQG IL
'XH WR RSHUDWLRQDO FLUEXPVWDQFHV WKLV
FRPSOHWLRQ +RZHYHU WKLV SUHOLPLQDU\ Z



UHIHUHQFH DQG WKH LPSOHPHQWDWLRQ HQDEO
QH[W LWHUDWLRQ $V VXFK &DVH GLVEXVVLRQ
1H[W D WKRURXJK EDFNJURXQG DQDO\VLV ZDV
VWDWH R IRWDPWDMH FKDQQHO LQIRUPDWLRQ
RUJDQLVDWLRQDO LQIRUPDWLRQ H[FKDQJH :L
FXUWMDOWH RIVBKIDRHWDOHEDVHG LQIRUPDWLRQ IU
GHSOR\HG LQ WKDW FRQWH[WXDO VLWXDWLRQ
HYDOXDWHG WKURXJK DQ DQDO\VLV RI LQWHUQ
VRIWZDUH VXSSRUW LQWHUDFWLRQV  %DVHOL
FROOHFWHG SULRU WR LPSOHPHQWDWLRQ RI WK
\HDU ODWHU DIWHU WKH IUDPHZRUN ZDV GHS(
EHWZHHQ EDVHOLQH GDWD DQG WKH IROORZ XS
WKH VXFFHVV DQG VKRUW FRPLQJV Rl WKH PRGFH
HITRUW ZDV DXJPHQWHG WKURXJK LQIRUPDO LQC
RI LQWHUQDO SURMHFW FRPPXQLFDWLRQV HPDL
,Q WKH WKLUG DQG ILQDO FDVH WKH PRGt
LWHUDWLRQV RI UHILQHPHQW IRU GHSOR\PHQV
FRQWH[W 7KH FDVH VWXG\ LV EDVHG RQ WKH C
GHYHORSPHQW JXLGH WR DFFRPSDQ\ WKH UHOF
PLGGOHZDUH SURGXFW UHFRPPHQGLQJ D JR
SURFHVV  $JDLQ WKH FDVH UHVHDUFK LV SUHF
VWDWH R| BUDFWREWDWLRQ H[FKDQJH LQ WK
HQYLURQPHQW 'DWD WR YDOLGDWH WKLV PRG
VXEMHFW{V VRIWZDUH V\VWHPV WKURXJK D IRUI

$00 WKUHH FDVHV SUHVHQW WKH JRDO EDVHG LQIRU
HQYLURQPHQW (DFK FDVH FRQFOXGHV ZLWK VSHFLIL
FKDSWHU SURYLGHV D GHWDLOHG DQDO\VLV RI WKH
PRGHO LQ WKH ORZ PDWXULW\ HQYLURQPHQW ,W DOV
WKH PRGHO WKDW RFFXUUHG ZLWK HDFK LWHUDWLRQ



&KDOOHQJHV RI WKH WUDGLWLRQDO FDVH VWXG\ DSS
WKHUH LV D FRQFHUQ ZLWK D ODFN RI ULJRU LQ WKH
UHVHDUFKHU FRXOG LQWHUSUHW UHVXOWV WR VXLW
DJDLQVW WKLV SRVVLELOLW\ ZKHUH SRVVLEOH TX
DXJPHQW WKH TXDOLWDWLYH DQDO\VLV $GGLWLRQD
WKH UHVHDUFK DQG SUDFWLWLRQHU FRPPXQLWLHYV
GHYHORSPHQW ,Q DOO VL[ SHHU UHYLHZHG DQG HLJ
GXULQJ WKH FRQFHSWXDO GHYHORSPHQW SKDVHV RI
JXHVW HGLWHG D VSHFLDO LVVXH RI $VOLE 3URFHHGL
'LVSDULW\" 9RO 1R

/RJ )LOH $QDO\VLV

,Q UHFHQW \HDUV ZLWK WKH JURZWK RI WKH ZHE W
EHFRPH PRUH UHFRJQLVHG $GYDQWDJHV RI WKH OR
DO D 1LFKRODV HW DO E SS 1LFKRODV

f S5HGXFWLRQ RI WKH ULVN RI VDPSOH DQG QRQ
UHSUHVHQWHG PHPEHUV RI WKH SRSXODWLRQ
H[ISOLFLW FRQVHQW OHDGLQJ WR D JUHDWH!
XQGHUVHUYHG SRSXODWLRQV

+ /DUJH DOPRVW FHQVXV WUDFNV RI GDWD FD
JLYHQ SRSXODWLRQ 6HSDUDWH VHJPHQWYV RI
FRPSDUHG

f OHDVXUHPHQW FDQ LQIOXHQFH DFWLRQ WKDYV
DFFRUGLQJ WR UHVSRQVHYV $OWKRXIK DGPLW
SUDFWLWLRQHU DGYDQWDJH WKDQ D UHVHDUFK

¥ /RJ ILOH DQDO\VLV FDQ VKRUWHQ WKH ODJ W
XQGHUVWDQGLQJ

30HDVH VHH 5 HIHUHQFHY VHFWLRQ IRU D FRPSOHWH OLVWLQJ



f 7KH PHWKRG FDQ SURYLGH D YHU\ KLJK GHJUH
DFWXDO EHKDYLRXU QRW EHKDYLRXU DV LW LV
DV LQ WKH FDVH ZLWK VXUYH\V DQG LQWHUYLH:

+RZHYHU WKHUH DUH VRPH GUDZEDFNV LQKHUHQW LQ
EH GDQJHURXV WR GUDZ FRQFOXVLRQ DERXW LQIRUF
LQIRUPDWLRQ VHHNLQJ EHKDYLRXU IURP ORJ ILOHV I
OHDYLQJ WKH UHVHDUFKHU ZDQWLQJ RI LQIRUPDWLE
LQWHQWLRQV DQG UHDVRQLQJ 1LFKRODYV S

7ZR IRUPV RI ILOH DQDO\VLYVY ZHUH HPSOR\HG GXULQJ \

D GDWDEDVH ILOH RI RYHU WUDQVDFWLRQV ZDV
([FHO VSUHDGVKHHW RI \HDU DQG \HDU GDWD GUD
PDQDIJHPHQW GDWDEDVH 7KH DGYDQWDJH RI WKLV |
DOORZLQJ WKH PRGHO WR EH WHVWHG XQGHU KLJK YR

$ VHFRQG IRUP RI ILOH DQDO\VLV ZDV GHSOR\HG LQ
VRIWZDUH VWRUHYV LQIRUPDWLRQ DERXW EXVLQHVV HC
WKURXJK D EURZVHU WKH ;0/ GRFXPHQWYV ZHUH DQD
VHFWLRQ IRU VDPSOH ;0/ , I WKH XQGHUO\LQJ ;0/ ZDV
UXQWLPH SURFHVY DV LV VRPHWLPHV WKH FDVH ZLWK
XVHU LQWHUIDFH ZDV XVHG WR DQDO\VH WKH GHILQLW

‘DWD

SHIHUHQFH ORGHO &DVH 6WXG\

'DWD IRU WKLV FDVH ZHUH GUDZQ IURP D FRPELQDWL
DQG GLVFXVVLRQV ZLWK WKH SURMHEW PDQDJHU I
-DQXDU\ DQG 1RYHPEHU RI DQG LQFOXGHG SXE!
WKH SURMHFW PDQDJHU LQ 1RYHPEHU YROORZ X
WKH 6SULQJ RI 7KH SURMHFW PDQDJHUYV FRQWU
UHIHUHQFHV VHFWLRQ RI WKLV GREXPHQW



$OWKRXIK WKH FRPSDQ\ IXOO\ VXSSRUWHG WKH FDVI
UHVXOWHG LQ WKH WHUPLQDWLRQ RI WKH PDQDJHP
SURMHFW LQ WKH 6XPPHU RI SDUWLDO UHVXOWYV
LQFOXGH LQ WKLV UHVHDUFK $W WKH FRPSDQ\fV UHT
SUHVHUYH HPSOR\HH FXVWRPHU DQG FRPSDQ\ FRQILC

&DVH 6WXG\

SHVHDUFK GDWD ZHUH FROOHFWHG DW WKH EHJLQQLC
VLWXDWLRQ DQG VHUYH DV D EHQFKPDUN WR GHWH
WXUQDURXQG HIIRUWY DW D (XURSHDQ VRIWZDUH |
DVVHVVPHQW D JRDO EDVHG LQIRUPDWLRQ IUDPHZRU
HYDOXDWH EXVLQHVV SURFHVV UHGHVLJQ HIIRUWV $
WR GHWHUPLQH WKH HIIHFWLYHQHVV RI WKH SURFH
4XDQWLWDWLYH LQIRUPDWLRQ ZDV GUDZQ IURP WK|
PDQDJHPHQW &50 V\VWHP ILQDQFLDO GDWDEDVHV I
VSUHDGVKHHWY 'XULQJ WKLV UHVHDUFK D WRWDO
%DVHOLQH GDWD IURP WKH FDOHQGDU \HDU ZHUI
, Q VXSSRUW WLFNHWYV ZHUH FUHDWHG DQ
WHDP RI VXSSRUW DQDO\WWYV LQ 0D\ RQH DQDC
WKH EXVLQHVV 'DWD IRU ZHUH FROOHFWHG LQ -LC
ZHUH FUHDWHG DQG ZHUH FORVHG E\ VXSSRU
UHVLIQHG DQG ZDV QRW UHSODFHG ‘DWD ZHUH SU|
ZHUH PDQLSXODWHG XVLQJ OLFURVRIW ([FHO 7DEOH

7TDEOH &DVH 'DWD %DVH 'DWD )RUPDW 'DWD )LOH

7LENHW 1XPERXWMUFH <HDU 2SHQH@SHQHG &ORVHG 6WDWXV$FFRXQWD\V 2SHQ
,QWHUQDO 8QUIMXUHP DWLRQ &KD@QRXHOD WHG'DIWHD & X$SRUW &DOFXODWHG ILHOG
SHIHUHQFH SKRQH :HE HPODVW IRXU GMWILMWHRIZDVDWH WLBMHHVWOXWDRVIWRP HRISHQHG PLQXV
1XPEHU )D[ 2WKHU RSHQHG ILHOBSHQHG ZDV FORWHRV® WXV QDPH FORVHG



7TEOH &DVH 'DWD %DVH 'DWD )RUPDW 'DWD )LOH

&ORVHG 7KI&DUULHG )URP /DVW
2SHQHG 7KLV:HHAN ‘HHN 2XWVWDQGLQJ
1XPEHU RI
I1XPEHU RI 7LFNIXWEHU RI 7 LFWHWWRXVO\ 28 KPHIBU RI 7TLFNHWYV
BHULRG 2SHQHG LQ 3HW®RBVHG LQ 3HUARIBWYV 1RW &ORVHG

I1XPEHU RI 7LFNKXKWEHU RI 7LFXNMHBMHWI RI 7LANKHPVEWU RI 7LENHWYV
2SHQHG LQ 3HW®RRBVHEHG LQ 3DURGHG LQ 3HRWRSGORWVHG LQ
$QDO\WVW $QDO\VW E\ $QDO\WW $QDO\VW B3HULRG E\ $QDO\WVW

7KLV LQIRUPDWLRQ ZDV VXSSOHPHQWHG E\ GLVFXVV
J)LODQFLDO 'LUHFWRU 0DQDJLQJ 'LUHFWRU DQG WKUF
LGHQWLWLHY KDYH EHHQ PDVNHG WR SUHVHUYH H
FRQILGHQWLDOLW\

&DVH 6WXG\

7KH WKLUG DQG ILQDO FDVH VWXG\ XQGHUZHQW WKUF
I UDPHZRUN PRGHO GHYHORSPHQW 7KH ITLUVW LWH
IUDPHZRUN PRGHO ZDV GHYHORSHG LQ WKH 6XPPHU RI
WKH 6SULQJ RI 6HYHUDO LQIRUPDO LQWHUYLHZ
GHYHORSPHQW WHDP LQ WKH -XQH -XO\ RI DQG WKF
E\ VHSDUDWH JURXSV RI HIWHUQDO GHYHORSHUV LQ
FRQVWUXFW WKH WKLUG LWHUDWLRQ RI WKH PRGHO
VRIWZDUH DSSOLFDWLRQV GRFXPHQWYV LQ -XQH
DQDO\WVHG DQG DQ DGGLWLRQDO WHQ HQWLWLHYV GHL
ZHUH DQDO\WVHG ,Q WKLV FDVH ,;0/ GDWD ZHUH WUDQ
IRU DQDO\VLY VDPSOHV LQFOXGHG LQ WKH DSSHQGL]
LOQWHUIDFH ZDV FRQVWUXFWHG LQIRUPDWLRQ FRXOG
PDQXDOO\ 7R HQVXUH DFFXUDF\ WKLV SURFHVV ZDV

7KH WKLUG LWHUDWLRQ RI WKH PRGHO ZDV UHYLHZH
$JDLQ DOO LGHQWLWLHV KDYH EHHQ PDVNHG WR SUH
FRPSDQ\ FRQILGHQWLDOLW\



'LVFXVVLRQ RI 3 DUWLFLSDWRU\ OHWKRGYV

7KH XVH RI *EO) LQ D ORZ PDWXULW\ RUIJDQLVDWLRCQ
PRGHO FRQVWUXFWLRQ H[HUFLVH LV ERWK LQWHUD
UHVHDUFKHU DQG WKH VWDNHKROGHUYV 6LQFH WKI
RUJDQLVDWLRQ LV KDYLQJ DG KRF RU D ODFN RI SUH'
VLQJOH RQH LV GLIITHUHQW $V VXFK HYHQ LI D VXLWI
FROQWUROOHG H[SHULPHQW LQ D ODERUDWRU\ HQYLU
UHVXOWYV IRU D ORZ PDWXULW\ RUJDQLVDWLRQ

7KH H[SORUDWRU\ UHVHDUFK PHWKRGRORJ\ LV GHYV
IHHGEDFN LQ LWHUDWLYH DQG LQWHUDFWLYH OHDUQ
WKHUH LV D XQLYHUVDO WUXWK \HW WR EH GLVFRYHLI
D FROOHFWLRQ RI VLWXDWLRQDO H[SHULHQFH LV LU
PXVW EH SXUVXHG LQ ERWK D ULJRURXV DQG UHOHY
WKHUH DUH VRPH LQKHUHQW ULVNV LQ WKLV DSSURD!
ELDV DQG WKH SRWHQWLDO IRU WKH +DZWKRUQ (Il
UHVHDUFKHU VHHNV GDWD WR YDOLGDWH KLV RU KH
REVHUYHU ELDV RFFXUV ZKHQ WKH UHVHDUFKHU R
EHKDYLRXU WKH\ H[SHFW WR VHH 7KH +DZWKRUQ (II
WKH VWXG\ UHDFW GLITHUHQWO\ EHFDXVH WKH\ NQRZ

6LQFH WKH UHVHDUFKHU ZDV DVVRFLDWHG ZLWK DOO
FDSDFLW\ VHYHUDO SUHFDXWLRQV ZHUH WDNHQ WR
ELDV )LUVW DOWKRXJK WKH UHVHDUFKHU LQLWLDYV
SURMHFWY ZHUH QRW XQGHUWDNHQ DV SDUW RI KLV
DOO WKUHH FDVH VWXGLHV UDZ GDWD ZHUH QRW GLU
DOZD\V SURYLGHG E\ WKH RUJDQLVDWLRQ :LWK OL
LQGHSHQGHQWO\ SURYLVLRQHG GDWD WKH UHVHDUTF
XVLQJ WKH PRGHO LQ D GHVFULSWLYH PDQQHU /DV\
PDVNHG LQ DOO WKUHH FDVHV p+DZWKRUQ (IIHFWTY EI



7KH 'LVFLSOLQDU\ 233RLQW RI 9LHZ~

*LYHQ WKH LQWHU GLVFLSOLQDU\ QDWXUH RI WKLV
UHVHDUFKHUYV SRLQW RI YLHZ RU GLVFLSOLQDU\ JU
UHVHDUFK LV LW ZLWKLQ WKH GLVFLSOLQH RI LQIRUI
LQIRUPDWLRQ PDQDJHPHQW :KLOH WKH DQVZHU LV
ILQGLQJV LW LV LPSRUWDQW LQ XQGHUVWDQGLQJ WK
UHVHDUFKHU ,Q WKH WDEOH EHORZ D ZRUNLQ.
SURYLGHG

7TDEOH '"HILQLWLRQ RI ,QIRUPDWLRQ 'LVFLSOLQHYV

'LVFLSOLQH 'HILQLWLRQ

,QIRUPDWLRQ G6XWHWWWPXYG\ RI WKH HIIHFWLYH XVH Rl LQIR!
SRWHQWLDO LPSDFW RI VRIWZDUH V\VWHF
LQIRUPDWLRQ WHFKQRORJLHV RQ WKH KXPDQ
VRFLDO ZBRDYHG RQ &XVKLQJ DQG /XF
.KD]DQFKL DQG OXQNYROG S
,QIRUPDWLRQ G6KHEHYYFEHQFH GHYRWHG WR WKH VWUXFWXUI
LQIRUPDWLRQ DQG FRPPXQLFDWLRQ DV ZHO
PHWKRGYV IRU WUDQVPLWWLQJ VWRULQJ UF
DQG GLVWULEXWLQJ LRIKRKDOQRWHNROH Q
.KD]DQFKL DQG OXQNYROG S
,QIRUPDWLRQ 7KH GLVFLSOLQH WKDW DQDO\HV LQIRUI
RUJDQL]DWLRQDO UHVRXUFH ,W FRYHUV WK
ODQDJHPHQW YDOXH DQG GLVWULEXWLRQ RI DOO GDWD DQ
DQ RUJDQL]DWLRQ ZKHWKHU SURFHVVHG E\ F
HYDOXDWHY WKH NLQGV RI GDWD LQIRUPDWL
UHTXLUHV LQ RUGHU WR IXQFWLRQWRIR SURJL
KWWS Z2Z WHFKZHE FRP HQFYFOR'HGLELC

7KH SULPDU\ REMHFWLYHV RI WKH VWXG\ DUH WR HYD
HYDOXDWH WKH HIITHFWLYHQHVYV RI WKH LQIRUPDWLRQ
ORZ PDWXULW\ RUJDQLVDWLRQ 7KDW LV WKLV VWXG\
PHWKRGV IRU WKH GRFXPHQWDWLRQ DQG HYDOXDWL
PDWXULW\ RUJDQLVDWLRQ QRW WR TXHVWLRQ WKH
LQIRUPDWLRQ GHOLYHUHG E\ WKH *EO) $V VXFK JLYH
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v SULPDULO\ FDWH RREbLWHRG BWXRGP KHDYLO\ LQIOXHQ
UHIHUHQFH G oOVRUSOW IRHYDEREH MARUPDWLRQ ODQDJHPHQW

5DWLRIFROUWBHMY UXFWXUHG $SSURDFK

&LERUUD DQG RWKHU LQWHUSUHYLVWYVY DUJXH WKDYV
V\VWHPV DUH QRW UHOHYDQW LQ WKH UHDO ZRUOG
XQGHUO\LQJ DVVXPSWLRQV RI WKH &DSDELOLW\ 0ODW?>
$SSHQGLFHV RI WKLV UHVHDUEFK +H VWDWHYV WKDW

7KH VRIWZDUH SURFHVYV LQ RUGHU WR EH LPSURYH
S SUHGLFWDEOH DQG SURFHHG 33DFFRUGLQJ WR SODQ"~
WR EH PDGH 3VWDEOH ~ DQG 3XQGHU FRQWURO ~ WKURX
SURFHVY FRQWURO VR WKDW WKLYV EHKDYLRXU LV SUHG
,Q KLV PLQG WKH SUREOHP ZLWK WKLV VWUXWMHXUHG
PXOWLSOH 3VRFLDO DVSHFWV RI VRISNVZDUH BU¥XEIXFMWVR/Y W
KDYH WZR FKRLFHVY ZH FDQ HLWKHU S EX
VKRXOG EH DQG :RSHUDWH VR WKDW WKH PHVV\ UHD
WRZDUG WKLY LGHDOLVHG PRGHO ™ RU WR 3SXW LQ
DERXW VWUDWHI\ VWUXFWXUH PDUNHWYV IHHGEDF!

UHIOHFW XSRQ ZKDW ZH REVHUYH ~

7KLV UHVHDUFK GRHV QRW DGYRFDWH WKDW WKHUH
LQIRUPDWLRQ PRYHV WKURXJK DQ RUJDQLVDWLRQ F
SURFHVV PHWKRG IRU UHWULHYLQJ DQG LQWHJUDWL
WKDW D VWUXFWXUHG PHWKRG SDUWLFXODUO\ JRI
LQGLYLGXDO KXPDQ YLHZV PD\ KDYH XVH DV D GHVEF
GRFXPHQWDWLRQ FRQVWUXFW ,Q HVVHQFH WKLV UH
PRGHO WKH LGHDOLVHG ZRUOG JRDO EDVHG PHWKRG
HYDOXDWH DQG GHVFULEH WKH 3PHVV\ UHDOLW\~ WK X
DV D WRRO WR KHOS WR 3UHIOHFW XSRQ ZKDW ZH REV



7KH *E,) SHIHUHQFH ORGHO

7KLYV VHFWLRQ SUHVHQWY D UHIHUHQFH PRGHO WKDW
VHFWLRQV RI WKH UHVHDUFK %DVHG RQ 3DUN HW D
UHVHDUFKHG DQG FRPSOHWHG EHWZHHQ DQG S

ZKHUH WKH DUWLFOH UHFHLYHG DQ 2XWVWDQGL!
WKHRUHWLFDO PRGHO LV EDVHG RQ WKH EXVLQHVYV
VDWLVIDFWLRQ ZLWK DQ H FRPPHUFH ZHEVLWH ,QF
RYHUYLHZ RI HDUO\ H[SHULHQFHV LQ LPSOHPHQWLQJ VW

L, QWURGXFWLRQ

,Q WKH ODWH TVv. FRQVXPHU IRFXVHG ZHEVLWHYV VS
HQHUJ\ GHYRWHG WR FXVWRPHU DFTXLVLWLRQ DFWLYI
IO\LQJ SXUH SOD\ H FRPPHUFH ZHEVLWHYV WKH RQHV
FXVWRPHUV WKDQ WU\LQJ WR NHHS WKHP DUH QRZ J¥
SXSSHW KDV EHHQ VROG WR LWV EULFNV DQG PRUWDI
FRPSDQLHYVY DQG FXVWRPHUV DUH JRQH WKH IRXQGHU\
FROQWLQXHG WKHLU SHUVRQDO TXHVW IRU PHGLD FRYI
PHPRLUV 9DOXH $PHULFD LV JRQH DQG FRP LV D VI
HDUO\ SXUH SOD\ H FRPPHUFH OHDGHUV RQO\ $PD]JRQ
FXVWRPHU VHUYLFH UHPDLQV $V H FRPPHUFH FRPSDC
VWURQJ FXVWRPHU VDWLVIDFWLRQ SURJUDPPH LV QR
QHFHVVLW\ IRU VXUYLYDO

7KH JRDO RI D WRWDO FXVWRPHU VDWLVIDFWLRQ SUF
FXVWRPHUV FRPLQJ EDFN WR WKH RUJDQLVDWLRQ $VL
LW LV HDVLHU WR VHOO WR H[LVWLQJ FXVWRPHUV ZK
SURGXFWV DQG VHUYLFH DQG SUHVXPDEO\ KDYH VRPH

%DVHG RQ %R\G H ZLQQHU RI $VOLE 3URFHHGLQJV 2XWVWD (



SHLFKKHOGSRLQWYV RXW WKDW D LQFUHDVH LQ FXV
PRUH FXVWRPHUV WKDQ ODVW \HDU ZLOO UHVXOW L
I[URP D W\SLFDO FXVWRPHU GHSHQGLQJ RQ WKH LQG.
WKDW WKHUH DUH VLIJQLILFDQW RWKHU EHQHILWYV K
DFTXLVLWLRQ FRVWY LQFUHDVHG RSHUDWLRQDO HIIL
SUHPLXPV DQG UHIHUUDOV $FFRUGLQJ WR .DQ

SHRSOH DERXW WKHLU QHJDWLYH H[SHULHQFH $
SHRSOH DERXW WKH SRVLWLYH H[SHULHQFH :LWK W
PHDVXUH FXVWRPHU VDWLVIDFWLRQ DQG LPSOHPHQV
WRWDO FXVWRPHU VDWLVIDFWLRQ

'HYHORSPHQW RI D &XVWRPHU 6DWLVIDFWL

$OWKRXJIK PDQ\ FRPSDQLHVY ERWK RQOLQH DQG RIIOL
WR FXVWRPHU VHUYLFH IHZ DFWXDOO\ GHOLYHU 7
EUHDNGRZQ LQ PDSSLQJ KLJK OHYHO RIWHQ ERDUG P
WR RSHUDWLRQDO UHDOLWLHYV

JRU PRVW FRPSDQLHV LW LV VDIH WR DVVXPH WKDV
REMHFWLYH Rl WKH RUJDQLVDWLRQ +RZHYHU PDQ\ Z
DG KRF GHYHORSPHQW HQYLURQPHQW DQG DUH QRW
JRDOV ,Q WKLV W\SH RI HQYLURQPHQW D FXVWRPHU
PXVW EH GHYHORSHG IURP VFUDWFK EDVHOLQH VDWL
DUHDV LQ QHHG RI LPSURYHPHQW PXVW EH WDUJHW
SURJUDPPH FDQ EH SXW LQWR SODFH

JRU D PHDVXUHPHQW SURJUDPPH WR EH HIIHFWLYH \
EH WDUJHWHG %R\G DQG %R\G KDYH LGHQWLILHG
VDWLVIDFWLRQY H %R\G ZKLFK SURYLGI
OHYHO IUDPHZRUN WR GHYHORS WKHLU FXVWRPHU VD

'"HOLYHU WKH SURGXFW WKDW WKH FXVWRPHU GF
'"HOLYHU TXDOLW\ FRQVLVWHQW ZLWK WKH SULFF
'HOLYHU WKH SURMHFW LQ D WLPHIUDPH WKH FX



'HOLYHU WKH GHVLUHG GHJUHH RI IHHGEDFN WKD
+DYH D VI\IVWHP RI FRQIOLFW UHVROXWLRQ WKDW
EXVLQHVYV

8VLQJ WKH *4,0 PHWKRGRORJ\ RXWOLQHG LQ WKLV SD!
OHYHO RUJDQLVDWLRQDO REMHFWLYHYV FDQ EH PDSSH:

7KH *4,0 OHWKRGRORJ\

SDBHW DO GHYHORSRDBOWHKHLYWHQ VRIWZDUH PBDMVIXUHP
ZD\ IRU RUJDQLVDWLRQV WR PDS VRIWZDUH GHYHOF
REMHFWLYHV 7KH *RDOV 4XHVWLRQV ,QGLFDWRUV O

GRHVY QRW VWDUW E\ DVNLQJ YZKDW PHWULFV VKRX(
OHDUQ"YT *4,0 VWDUWYV ZLWK KLIJK OHYHO EXVLQHVV JR
VXE JRDOHWW TIDAJN W FROQWLQXHV WR LGHQWLI\ PHDV
DGGUHVV WKRVH JRDOV



J)LIXUH 7KH *4,0 ORGHO 7KH *4,0 SURFHVV KDV VW
HWDO

,GHQWLI\ EXVLQHVYV
UHTXLUHPHQWYV
,GHQWLI\ ZKDW \RX ZD((
NQRZ RU OHDUQ
,GHQWLI\ VXE JRDOYV
,GHQWLI\ HQWLWLHV D
UHODWHG WR VXE JRDO
JRUPDOLVH PHDVXUHPF
,GHQWLI\ TXDQWLILDEC
DQG WKH UHODWHG LQG
ZLOO EH XVHG WR KHOS
PHDVXUHPHQW JRDOV
,GHQWLI\ GDWD HOHPH
ZLOO EH FROOHFWHG W
LQGLFDWRUV

'"HILQH WKH PHDVXUHYV
XVHG DQG PDNH WKHVHE
GHILQLWLRQV RSHUDWL
,GHQWLI\ WKH DFWLRQ
ZLOO WDNH WR LPSOHP|
PHDVXUHYV

SUHSDUH D SODQ IRU
LPSOHPHQWLQJ WKH PH

6WHS ,GHQWLI\ %XVLQHVV *RDOV

7KH ILUVW VWHS LV WR LGHQWLI\ WKH EXVLQHVV JRD
JRDO RIWHQ GHSHQGV RQ ZKR LV GRLQJ WKH PHDVXUL
PD\ KDYH D GLIITHUHQW VHW Rl JRDOV WKDQ WKH H]
RUJDQLVDWLRQDO SHUVSHFWLYH WKH RYHBBHORYBRDC
&EXVWRPHU 6DMWRAHDHWLRXE JRDOV RU REMHFWLYHV
IXQFWLRQDO DUHD

6WHS ,GHQWLI\ :KDW <RX :DQW WR $FKLF

I1HW LQ TXHVWLRQ IRUP WKH WHDP PXVW LGHQWLI\
7TDEOH JRU HDFK EXVLQHVVY REMHFWLYH RXWOLQH



7KH SHUVRQ V WHDP PHPEHUV DQG UHOHYDQW S
$ PHQWDO PRGHO RI WKH SURFHVV VKRXOG EH RX
7KH PRGHO VKRXOG EH SUHVHQWHG IURP WKH SH
7KH LPSRUWDQW HQWLWLHV Rl WKH SURFHVVHV \
SURGXFWYV DQG E\ SURGXFWV LQYHQWRU\ QHHGHC

7TDEOH 4XHVWLRQV 5HODWLQJ WR &XVWRPHU 6DWLVIDFWLRQ

H +H+ +H +H

'"HOLYHU LPSURYHG FXVWRPHU VDWLVIDFWLRQ &6

&6 HQWLWLHYV PDQD4N&EVVEN VWRKHY UHODWHG WR FXVWR
FXVWRPHU VHUYLFH GHSDUWPHQW

3URGXFWV DQG E\ SURGXFWKH VLWH HDV\ WR QDYLJDW

VWDQGDUG "

'V WKH FROQWHQW RQ WKH VLWH

$UH DOO RI WKH OLQNV DFWLYF

.V VIVWHP UHVSRQVH DGHTXDW

PDQ\ JUDSKLFV "

| 1HZ IHDWXUHV 'R DOO Rl WKH IHDWXUHV ZRUN
$UH WKH IHDWXUHV VWDEOH"
$UH QHZ IHDWXUHV H[LVWHQFF
FRPPXQLFDWHG FOHDUO\ WR WK

' QWHUQDO DUWHIDFWV +RZ IDVW DUH ZH UHVSRQGLQJ
VXJJHVWLRQV FRPSODLQWV"

| I ERWWOHQHFN Z|
' &«XVWRPHU UHTXHVW F%&%ﬁi%’é{l;@lm

UHFRUGV H PDLO WHE ORJ
$FWLYLWLHY DQG IORZSRWKYWRPHUV QRWLFH FDUH DI
IHDWXUHV"
$UH EXJJI\T QHZ IHDWXUHV QHJL
FXVWRPHU SHUFHSWLRQV"
,V LW EHWWHU WR UHOHDVH DQ
PRGHUDWH IXQFWLRQDOLW\ RU |
I )L[LQJ EXJV IXO0 IXQFWLRQDOLW\ ZLWK WLF
+RZ TXLFNO\ GR ZH IL[ UHSRUW
+RZ DUH QHZ IHDWXUHV LQWUR
'+ 1Hz 1HDwXUH IXQFWIRBBER), X VwRpRU HoxXFDW
GHYHORSPHQW ;
IXQFWLRQDOLW)

' "HEVLWH

' 6LWH GHYHORSPHQW



,Q8WV DQG UHVRXUFHV'R ZH KDYH WKH VWDIILQJ WR (
SRGXFW DQG VHUYLFH WKDW R’
FXWRPHU FDUH UHSV |7 "

U UHRSLH $UH ZH UHVSRQGLQJ ZLWKLQ W
SHULRG"
:KDW DUH FXVWRPHU H[SHFWD'
' &XVWRPHU FXVWRPHU VHUYLFH" 'R ZH QHH
VWDIIH'G

WV WKH IXOILOPHQW KRXVH IXC
DGHTXDWH WLPHIUDPH"
! )XOILOPHQW YHQGRLF?KDW DUH FXVWRPHU H[SHFWD
'R FXVWRPHUV NQRZ RU FDUH |
SRPRWLRQV"
| 3URGXFW YHQGRU

6WHS ,GHQWLI\LQJ 6XE JRDOV

,Q WKLV VWHS WKH SUHYLRXVO\ LGHQWLILHG TXH)
DSSURSULDWH WRSLF DUHD 7DEOH TKHVH JURX
GLVFXVVLRQ ZLWK WKH FURVV IXQFWLRQDO SURMHFW



7TEOH 4XHVWLRQ *URXSLQJV %\ 2UJDQLVDWLRQDO )XQFWLRQ

*URXSLQJV 4XHVWLRQV UHODWLQJ WR FXVWRPHL

&XVWRPHU FDUH

SURGXFWLRQ

,QIRUPDWLRQ
WHFKQRORJ\

ODUNHWLQJ

)XOILOPHQW

t

+H +H

H +H

'R ZH KDYH WKH SHUVRQQHO FDSI
W\SH RI SURGXFW DQG VHUYLFH W
&XVWRPHU FDUH UHSV ,7 "

$UH ZH UHVSRQGLQJ ZLWKLQ WKH
SHULRG"

:KDW DUH FXVWRPHU H[SHFWDWLF
VHUYLFH" 'R ZH QHHG WR KDYH SKI
'KDW DUH FXVWRPHU H[SHFWDWLF
+RZ IDVW DUH ZH UHVSRQGLQJ WF
VXJIJHVWLRQV FRPSODLQWV"

.l WKHUH LV D ERWWOHQHFN ZKH
RFFXUULQJ"

,V WKH VLWH HDV\ WR QDYLJDWH"
,V WKH FRQWHQW RQ WKH VLWH X
$UH DOO RI WKH OLQNV DFWLYH"

FULWHULD"

,V VAVWHP UHVSRQVH DGHTXDWH

JUDSKLFV "

$UH QHZ IHDWXUHV H[LVWHQFH D
FRPPXQLFDWHG FOHDUO\ WR WKH
+RZ TXLFNO\ GR ZH IL[ UHSRUWHG
$UH 7XJI\Yf QHZ IHDWXUHV QHJDWI
FXVWRPHU SHUFHSWLRQV"

,V LW EHWWHU WR UHOHDVH DQ X
PRGHUDWH IXQFWLRQDOLW\ RU D I
IXQFWLRQDOLW\ ZLWK WLPH WUDG
'R DOO RI WKH IHDWXUHV ZRUN L
$UH WKH IHDWXUHV VWDEOH"

+RZ LV WKH FXVWRPHU HGXFDWHC
IXQFWLRQDOLW\"

+RZ DUH QHZ IHDWXUHV LQWURGX
XSJUDGHV PDUNHWLQJ SURGXFWL
'R FXVWRPHUV QRWLFH FDUH DER}
.V WKH IXOILOPHQW YHQGRU IXOIL
DGHTXDWH WLPHIUDPH"



YHORZ 7DEOH WKH FHQWUDO WKHPH RI HDFK JUR
$IJDLQ WKLV TXDOLILFDWLRQ VKRXOG EH FRQGXFWHG

7DEOH '"HULYHG 6XE *RDOV
'"HULYHG 6XE *RDOV
&XVWRPHU EDUlNPSURYH PDQDJH FXVWRPHU FDUH SUF

3URGXFWLRQ DQEBSURYH XVDELOLW\ DQG QDYLJDWLRC
GHVLJIQ
OIRUPDWLRGQ PSURYH UHOLDELOLW\ DQG VWDELOL

WHFKQRORJ\ IHDWXUHYV

ODUNHWLQJ VWUDWMHIHLEPSURYH FXVWRPHU FRPPXQLI
GHYHORSPHQW

)XOILOPHQW ODQDJH FXVWRPHU H[SHFWDWLRQV UH

7K ILYH GHULYHG VXE JRDOV FORVHO\ PLUURU WKH
RXWOLQHG SUHYLRXVO\ 7DEOH

7TDEOH '"HULYHG 6XE *RDOV ODSSHG 7R 7KH )LYH OD[LPV 21 6DV

JLYH OD[LPV 21 6DWLVIDARWLULR®G 6XE *RDOV

'"HOLYHU WKH OHYHO RI,EQUWRMIHDFWQRIH FXVWRPHU F

GHVLUHG E\ WKH FXVWRPHU
ODQDJH LPSURYH FXVWRPHU

+DYH D VI\VWHP IRU FRQ|
UHVROXWLRQ WKDW LVY@EEWVS'#QEJRWV{/?%WXUHV DQ
FXVWRPHU DQG WKH EXVLQHVV

'"HOLYHU WKH SURGXFW, WKHRFXVXVREHOLW\ DQG QDY
ZDQWYV
,PSURYH UHOLDELOLW\ DQG \

'"HOLYHU WKH TXDOLW\ WYHYBRvWREHGW IHDWXUHV
ZDQWYV

'HOLYHU WKH WLPHOLQHVORARD W WRRPHY HISHFWD
FXVWRPHU ZDQWYV IXOILOPHQW



6WHS ,GHQWLI\ 7KH (QWLWLHV $QG $W
*RDOV

)RU HDFK VXE JRDO LGHQWLILHG LQ B6WHS HQWLWL
LGHQWLILHG 7DEOH H®F PRUGISQJ WRHBBMLIQHQW D\
ZKHQ TXDQWLILHG KHOS DQVZHU WKH TXHVWLRQ RU
DQVZHUVY 7KLV SURFHVV LV GHVLJQHG WR KHOS UHILC

7DEOH (QWLWLHV $QG $WWULEXWHV 21 6XE *RDOV
6XE *RDO ,PSURYH ODQDJH &XVWRPHU &DUH 3URFH
4XHVWLRQV (QWL W\ SWWULEXWHYV

'R ZH KDYH WKH SHUVRQQHO F DO RRHUR &X\OWRADEPUA/ KRH FDOOV HP
W\SH RI VHUYLFH WKDW RXU FXVWRPHWNZIIRQWV 7 RWP W RRXWY HIIRU'
FDUH UHSV " &XVWRPHU H[SHFWDYV

$UH ZH UHVSRQGLQJ ZLWKLQ WEMN VSVRPH V HF®R P SSKREPXSIVD L Q W

SHULRG" FOHDUDQFH YROXPH
FRPSODLQWYV

"KDW DUH FXVWRPHU H[SHFW DVWDRQWR B H UD & VARG E\BWPROR ®UW UD I I LF

VHUYLFH" 'R ZH QHHG WR KDY H &KRDHYRXWDIIHE®DLO RULIJLQDWLRQ
&XVWRPHU H[SHFWDYV

+RZ IDVW DUH ZH UHVSRQGLQJ &R/ WRWPMRPHU 7LPH GDWH UHFHLYH:

VXJIJHVWLRQV FRPSODLQWV" FRPSODLQW UHTBRWDW. PBEOMPHQWHG
'DWH FRPPXQLFDWHG
FXVWRPHU

]l WKHUH LV D ERWWOHQHFN ZBHFM QR JILRI" UKTLKWEMY R |

RFFXUULQJ" IRUPV FRPSODLQWY UHTXHYV
2ULJLQDWLRQ GDWH
&RPSOHWLRQ GDWH
1XPEHU FRPSOHWHG

GD\

(IIRUW WR FRPSOHWF
6XE *RDO ,PSURYH 8VDELOLW\ $QG 1DYLJDWLRQ 21
4XHVWLRQV (QWLW\ SWWULEXWHYV

,V WKH VLWH HDV\ WR QDYLJDWHEVLWH OD\RXW7DQGI LlGFHYDWWHUQ
/HYHOV QDYLJDWHG
FRPSOHWHG RUGHU
&XVWRPHU H[SHFWDW

.,V WKH FRQWHQW RQ WKH VLW Hi EWIHVXOFER QW H QW V W®IP\M R UH. [[531 F W D A
GHVFULSWLRQV FDWHJRULHV
HWF
$UH DOO Rl WKH OLQNV DFWLYHEZKWW LV WKH MIPEWUQRI HUURU\
FULWHULD " IRXQG LQWHUQDOO\
1XPEHU UHSRUWHG



H[WHUQDOO\
,V VIVWHP UHVSRQVH DGHTXDWHDSKHFWDUH WK HIXP BHRR R $ERUWHG
PDQ\ JUDSKLFV " ORDGYV
$YHUDJH ORDG WLP]
&XVWRPHU V\VWHPV
6\WWHP UHTXLUHPH
&XVWRPHU H[SHFWD
$UH QHZ IHDWXUHV H[LVWHQFIHH D QIEDI\ R E W\ R IDEREFRID R O IKWHO S F D

FRPPXQLFDWHG FOHDUO\ WR WKH XVHU" JHDWXUH XVDJH
1XPEHU RI SDJHYLH.

6 XE *RDO ,PSURYH 5HOLDELOLW\ $QG 6WDELOLW\

JHDWXUHV

AXHVWLRQV (QWLW\ SWWULEXWHYV

+RZ TXLFNO\ GR ZH IL[ UHSRUWH®GJEXHSRUW HRDROW
1XPEHU RI UHSRUWV
SHRFFXUUHQFH UDW
$UH EXJJI\T QHZ IHDWXUHV QHJREWNVWHRP\HIUP BERF BIXYWRWP\HU H[SHFWD
FXVWRPHU SHUFHSWLRQV" &XVWRPHU $WWULEXWH SHUIRU
VFRUH
,V LW EHWWHU WR UHOHDVH DQ&XYWRPEHOH |H D&XVIHRPIHWK
PRGHUDWH IXQFWLRQDOLW\ RU D ILQDO SURGXHAWHEWRBRWXRQ SHUF
IXQFWLRQDOLW\ ZLWK WLPH WUDGH RII "
'R DOO Rl WKH IHDWXUHV ZRUN 0D LH WHK®RBS E B JWFFNWN. Q J
1XPEHU RI FRPSODL
$UH WKH IHDWXUHV VWDEOH" ODLQWHQDQFH 1XPEHU HUURUV SHL

SDJHYLHZ
6 XE *RDO ODQDJH OPSURYH &XVWRPHU &RPPXQLFD
AXHVWLRQV (QWLW\ SWWULEXWHYV

'R FXVWRPHUV NQRZ RU FDURXVDBERPWURXU &XRWRPHU H[SHFWD

SURPRWLRQV DQG DIILOLDWLRQ™

+RZ LV FXVWRPHU HGXFDWHG DERKWROHY | XIDEWIWADORLWMH'OS SDJH

+RZ ZRXOG WKH\ OLNH WR EH LOIRBWHBQDOLW\

+RZ DUH QHZ IHDWXUHV LQWURGHKXEHBDW R UWAXD &XVWRPHWUW H[SHFWD

XSJUDGHVY PDUNHWLQJ SURGXFWLRQ " +RZ VKRXOG LW EH

LOQWURGXFHG™"

'R FXVWRPHUV QRWLFH FDUH DHRXWHPDNWZX VHW H &X\DWRKRJHHWY "H [ SHF W D
&XVWRPHUYV

6XE *RDO ODQDJH &XVWRPHU ([SHFWDWLRQV 5HJDI

AXHVWLRQV (QWLW\ SWWULEXWHV
,V WKH IXOILOPHQW KRXVH IXOQXO00Q® B QR GEXGMVEPRFKHIQ DQXOILC
DGHTXDWH WLPHIUDPH" H[SHFWDWLRQV

)XOILOPHQW WLPH

6WHS JRUPDOLVH OHDVXUHPHQW *RDOV

%YHORZ 7DEOH WKH PHDVXUHPHQW JRDOV DUH V\
VWDWHYV ZK\ ZH DUH LQWHUHVWHG LQ FROOHFWLQJ LC
ISHUVSHFWLYHY LQGLFDWHY ZKR LQ WKH RUJDQLVDWL



VXE JRDO DQG (QYLURQPHQWY SURYLGHV WKHHMRQWH |
DO

7TDEOH &RQWH[W 21 OHDVXUHPHQW *RDOV

2ZEMHFW RI 3XUSRVH SHUVSHFWLYHQYLURQPHQW

LOWHUHVW
7KH FXVWRPHU(FDOXKDWH WKH EPDPWRPHWKH F X VOHOPHKW I DSBUHR FHVVH
SURFHVV FDUH SURFHVV WIRFWRUYWILXFK DVGXHVSRGULHIHUHQW
DUHDV RI LPSURWLOB WR Rl WKH \HDU DQG LQ
FXVWRPHU VDWLMIDRIWMLIRH) FRPSGBRMXQFWLRQ ZLWHK
WHOHSKRQH KROEGKWOQRHY IMRGWKH ZF
VHUYLFH RIIHULQJV IURP WKH

SRLQW RI YLHZ REIMKFRPHU LV GHILQ
FXVWRPHU VHUY L ks yPPr\AHU

7KH FXVWRPHU(YD@WXDWH WKH ([(OWHQHD WHKH LQWHDRDBH SURFHVV Et
ZHEVLWH GHVGBYLJQ SURFHVGHWVR 1L@G HAMLRWU Y D/DXGKODNVHU PDMRU
SURFHVV DUHDV RI LPSURQDYUJDIWUHRQ SDWHKM HWDBRLNO LW\
XVDELOLW\ DQG QDG IFOWDMQRYHTSRVLWLRQLQJ
DV ZHOO DV FXVMWRPHWKH SHUVSRKWIAWRE R W&"GHILQ
VDWLVIDFWLRQ &UHDWLYH 'LUHFWRM WH XVHU UHJDU
SXUFKDVH KLVWRU\
7KH VRIWZDUH(YDOXDWH WKH HWHQ®RLYR WKH HIDREQYHYFHLRPAHNV YV E
GHYHORSPHQWZXURKHWRIWZDUHRI IRUPDOLVHG VBOQWZDUWHHU PDMRU
GHYHORSPHQW WHIPAQRSPHQW S WMHFFWORRHOR IVRRDQJF
XWLOLVLQJ VWDW&BWBRLQW RI| YL&HZVRVRWKH LV GHILQ
VRIWZDUH GHYHRRBEG HRQ W7 D VLWH XVHU UHJDU
SUDFWLFHVY ,GHQWLI\ WRROV SXUFKDVH KLVWRU\
DQG WHFKQLTXHV WR
VWUHDPOLQH SURFHVYV

7KH SURGXFW OHDVXUH LPSDFWIRALQH SURGXFWXVWRPHU LV GHILQ
GHYHORSPHQWLREFRFHDWHG |XQ BWYRI@RSPWMQW IUDRFLWH XVHU UHJDU
DQG VLWH DGGLWHRYXRIQJHQH U DBKIUE® VGG KLVWR U\
XVHUYV SHUFHSWXRWRPHU VDWLVIDFWLRQ
SHUVSHFWLYH
7KH IXOILOPHQW BURFWMVWKH HHWHOMLQYR WKH RBXSOVRPHRU LV GHILQ
ZKLFK IXOILOPHOUWREBBQDIWG X0 GXMWE@WDVHU
KDYH DQ HIIHFWHROHFWDWLRQV RQ FXVWRPHUYV
VDWLVIDFWLRQ IDRB WEHQSRLQW RI YLHZ RI
ZD\V WR PDQDJHREXVWRRRQV VWDII
H[SHFWDWLRQV

6WHS ,GHQWLI\ 4XDQWLILDEOH 4XHVWLRC

,Q WKLV VWHS LQGLFDWRUV WKDW ZLOO DQVZHU PF
7TDEOH %YHORZ WKH LQGLFDWRUV WKDW DQVZHU P



7TDEOH ,GHQWLI\ ,QGLFDWRUV )RU (DFK OHDVXUHPHQW *RDO $

OHDVXUHPHQW *RDO ,PSURYH &XVWRPHU 6DWLVIDF\

4XHVWLRQV 4 WKDW &XVWRPHU 6HUWQIGARH DW®RIIVZRXOG OLNH

DQVZHUHG

40 $UH FXVWRPHUV VDWLVILHG" 6DWLVIDFWLRQ WRS ERJ[ VFR
6DWLVIDFWLRQ E\ FXVWRPHU
6DWLVIDFWLRQ E\ W\SH RI FX\

4 :KHQ GR FXVWRPHUV H[SHFW VHUWHLUY RHH $ SN HWYQ DM MWRLQ'\H VK R X
WR EH DYDLODEOH"
4 :KHQ GR FXVWRPHUV FDOO LQ WR&PD@OHPHQ® WHR'OXPH E\ GD\

&DOO HPDLO YROXPH E\ ZHHN
&DOO HPDLO YROXPH E\ PRQW
4 :KDW DUH FXVWRPHUYV H[SHFWMHWBRQVH WHIPDHUGLQJ
IXOILOPHQW" +RZ ORQJ DUH FXVWRPHUV ZLOOLQJ WR
ZDLW EHIRUH UHFHLYLQJ D SURGXFW"

4 :KDW LV WKH UHVSRQVH WLPH WRSHVSRQ@YH WLPH WR LQFRP
KRXUV
4 :KDW LV WKH GHVLUHG UHVSRQVH3WHPAK WRWLRT XLIHFWDWLRQ\

OHDVXUHPHQW *RDO ,PSURYH 8VDELOLW\ $QG 1DYL.
4XHVWLRQV 4 WKDW 3URGXFWLR®ERXKDWRMWH DQVZHUHG

4 :KDW DUH FXVWRPHUYY SHUFHSWERDELRLWVDEHOEMSWLRQV
EX\HUV
4 :KDW DUH FXVWRPHUV IDYRXULWHDFRQ@ WIHVQON ARGHDNWQW DUHD
4 :KDW DUH FXVWRPHU PRGHP VSH#OVW"FKDUW RI PRGHP VSHHG
4 :KDW W\SH RI FRPSXWHUV DUH XBVHUWKNUQJIRI FRPSXWHU W\S
400 :KDW VL]H PRQLWRUV DUH FXVWRAHUNKDVWMYD R'l PRQLWRU W\SF
4 'R XVHUV H[SDQG EURZVHU Z8QN@RRX¥DEKOHQZKWKE®RXW SULPDU\
VLWH"

OHDVXUHPHQW *RDO ,PSUR\\((H 6LWH 4XDOLW\
\ Vv Vv \
4XHVWLRQV 4 WKDW ,7 ZRXOG OLQB LFQWRUM G

4 'RHV WKH VLWH ZRUN DV LQWHQGBIGO\ EXJ HUURU UHSRUWYV E
4 KDW DUHDV QHHG LPSURYHPHQWRQWKO\ EXJ HUURU UHSRUMW
1XPEHU RI XQLTXH SUREOHI
UHSRUWHG ZHHNO\ PRQWKO\
1XPEHU RI RSHQ SUREOHPV
4 +DYH FXVWRPHUV KDG SUREOHP\3LID BSONUW
4 E :KDW ZDV GRQH WR UHFWLI\ WKH MLMWWHDGN ERQWRPHU UHVSRQ
EDU FKDUW
4 +RZ PD\ HUURUV IURP FDFKHG SDUXREHU RI UHGLUHFWV
PRQWKO\
OHDVXUHPHQW *RDO ,PSURYH &XVWRPHU &RPPX

,QLWLDWLYHV
4XHVWLRQV 4 WKDW ODUNHWLQJ,2BX6BWRUWH DQVZHUHG

4 +RZ GRHV FXVWRPHU ZDQW WR BHDHGXFRWH ® | DRERXMR Q V
QHZ VLWH IXQFWLRQDOLW\" 7RS ER[ RI RSWLRQV



4 :KDW QHZ DGGLWLRQDO IHDWXUHV GRUBAXVQYWRPHIMWEQQOWI XQDLGHG U|
LQ WKH VLWH" 7RS ER[ RI PHDQ VFRUH

4 'R FXVWRPHUV FDUH DERXW SDUWR®IHH V¥KDIUW RIURXY¥WYH\ VFRUH UHV!
SURPRWLRQV"

OHDVXUHPHQW *RDO 0DQDSHF&MDMWLRRQHM SHIDUGLQJ )
4XHVWLRQV 4 WKDW 2SHUDWLRQWZRXDWRAWIWH DQVZHUHG

4 :KDW DUH FXVWRPHU H[SHFWDWLRIQWS RUHWHD EG IMLIPH FDWHJRU\
IXOILOPHQW" , E )XOILOPHQW WLPH E\ SURGXFW
F )XOIGPHQW W\SH E\ YHQGRU
4 D $UH ZH PHHWLQJ WKRVH H[SHFWDWLRXQQMLOPHQW VDWLVIDFWLRQ VFRU

6WHS ,GHQWLI\ 'DWD (OHPHQWYV

,Q WKLV VWHS WKH GDWD HOHPHQWY DQG GDWD FR
GRFXPHQWHG )LJIJXUH

JLIXUH +LJK /HYHO 9LHZ 21 'DWD (OHPHQWY $QG &ROOHFWLRQ
1& O &7 > ©
BURGXFW
HE ORJ )LOHV 6DOHV 'DWDEDVH &DWDORJXH
%XJ SHSRUWYV
eLQLP BBBBBBBBBBEBBEBBEBBBBBBBBBBB $
7HSKRQ< /RIV _ 0DQXDO 8SORDG ‘DWD HQWU\
‘'DWDPDUW 1
6DWLVIDFWLRQ
6XUYH\
d
3
., FF

,QGLFDWRUYV



1HW WKH LQGLFDWRUV DUH PDSSHG WR VSHFLILF
FXVWRPHU VDWLVIDFWLRQ GDWDEDVH ,QGLFDWRUV
PHDVXUH GHULYHG IURP PXOWLSOH GDWD HOHPHQWYV
ZKHUH WKH QHHGHG HOHPHQWY WR FRQVWUXFW LQGL

6WHS '"HILQH OHDVXUHYV

,Q PDQ\ RUJDQLVDWLRQV EDVLF GHILQLWLRQV DUH
)RU H[DPSOH D FXVWRPHU PD\ EH GHILQHG E\ RSHL
SURGXFWLRQ DQG GHVLJQ PD\ GHILQH D FXVWRPHU [
PHDVXUHV DQG LQGLFDWRUV IRU WKH RUJDQLVDWLRQ

7TDEOH '"HILQH ,QGLFDWRUV $QG OHDVXUHYV

'DWD PHDVXUHYV DQ8BILQLWLRQV

LQGLFDWRUV
$SWWULEXWH OHYHO VB LVEBDFMOLURKX FKWD BEWWISH EX\HUV YV QRQ

SWWULEXWH OHYHO PHD® BWWIKW DWW EMLVWR@H EX\HUV YV QRQ EX\H
VFRUHV

2YHUDOO VDWLVIDFWIRRQ VERRUBYV &KDUW E\ W\SH EX\HUV YV QRQ

'"HVLUHG UHVSRQVH 3WHPRFHDUW RI FRGHG UHVSRQVHYV
SWWULEXWH OHYHO 7SSMUFHBSWHRQFYBFRWH\ W\SH EX\HUV YV QRQ

JDYRXULWH FRQWHQ@WDQBH®WDEOH
ORGHP VSHHGYV 3LH FKDUW RI FRGHG UHVSRQVHV E\ UHVLGHQWL

7\SH Rl FRPSXWHU ®%DU FKDUW RI FRGHG UHVSRQVHY E\ UHVLGHQW

9LVLWRU FRPSXWHUSDHQGKEURARVHBP SXWHU DQG EURZVHU W\SHV
W\SH
ORQLWRU VL]H DQG {HVRDXWIRRGPRGHG UHVSRQVHV E\ UHVLGHQWL

1XPEHU FXVWRPHU UHSRPWHMWGU SKRQH
EXJV GDLO\
1XPEHU FXVWRPHU UHSRBEWHGRU SKRQH
EXJV GDLO\
I1XPEHU RI LQWHUQDQ®N UWHSRUWHBERUWHG SUREOHPYV GDLO\ DQG P
SUREOHPV
1XPEHU RI RSHQ SURBROMHVWRWYHG SUREOHPY DW FORVH RI EXVLQHVYV
&EXVWRPHUTVY SDVW SHUREOHPWHUV RQO\ < 1 SLH FKDUW
+RZ SUREOHPV ZHURK MWRMRYHIBGIY ZLWK SUREOHPY RQO\ EDU FKDUW



1XPEHU RI EURZVHU1KDEKHG I 1 UHGLUHFWYV GDLO\ PRQWKO\
SDJHV

'"HVLUHG HGXFDWLR@DUD®MNuUwW RI PHDQ VFRUHV E\ PHWKRG

'"HVLUHG HGXFDWLR@DRY¥HDDW®!I 7RS VFRUHV E\ PHWKRG

'"HVLUHG QHZ IHDWXUWUIHEVOH RI UHVSRQVHY UDQNHG RQ IUHTXHQF\ RI |

'"HVLUHG QHZ IHDWXWHBY FKDUW RI 7RS ER[ VFRUHV

&EXVWRPHUTY SHUFHSW LAR@ uRM R/ILWKKI Y H\ VFDOH VFRUHYV

)XOILOPHQW UHVSRONWs®IAWVPH WLPH E\ FDWHJRU\ SURGXFW W\SH
FRPSDQ\

6DWLVIDFWLRQ ZLWkKOXOGKDOUWHQWWWULEXWH OHYHO IXOILOPHQW V

&EXVWRPHUTV VHUYLFHHHES BIEW B WHRRSQIYM UHVSRQVHYV

&65 FRQWDFW YROXPikkVW¥ 2DJOFD FRQWDFWV E\ W\SH FDOO RU HPDLO
&HQWUH XVDJH

&65 FRQWDFW YROXPsH EUIDPOO &KHEEMUHRI FRQWDFWYVY E\ W\SH FDO
XVDJH ZHHN

&65 FRQWDFW YROXPsH 1IDQ O &KHEEWMUHRI FRQWDFWV E\ W\SH FDO
XVDJH PRQWK

EXVWRPHUTTV IXOILOBHQWKDUW RI FRGHG UHVSRQVHYV
H[SHFWDWLRQV
v ([SHFWDWLRQ YHUNW. DHONWDPG4I SORWWHG DIJDLQVW DFWXDO GDLC
UHVSRQVH

5HVSRQVH WLPH WR LQXIXVLEHWZHHQ LQFRPLQJ FDOO DQG RXWJIRLQ

GDLO\ SHU FDOO DQG RQ DYHUDJH RYHU ZHHNV D

0 (PDLO /RJV ,QERXQG HPDLOV DUH FDSWXUHG LQ &65 V HPDLC
ZLOO EH FRGHG DQG XVHG EHIRUH WKH LQGLFDW

0 (UURU /RJV ,QWHUQDO ,7 HUURU ORJV LQIRUPDO ZLOO EH F
UHSRUWVY WR FUHDWH D FRPSUHKHQVLYH HUURU |

0 )XOILOPHQW 7LPH YXOILOPHQW WLPHV KDYH EHHQ FDSWXUHG IRU
WKURXJK WKH VLWH E\ SODFLQJ WHVW RUGH
YHQGRU

0 3URGXFW ODNHU 1DPHDPH H[LVWV LQ YHQGRU ILHOG LQ 1$0( 2) WDE
GDWDEDVH

0 3URGXFW 7\SH 21lHU 7\SH H[LVWV LQ SHULRG ILHOG LQ 1$0¢( 2
2) GDWDEDVH

0 3URJUDP 1DPH (UURUV ZLOO EH UHSRUWHG E\ WKH IHDWXUH R
RIIHQGLQJ 85/ ZLOO DOVR EH FDSWXUHG
0O 6DOHV 'DWD 6XUYH\ GDWD ZLOO EH FURVV WDEXODWHG ZLWK

YLHZ WDEOH 1$0( ORFDWHG LQ WKH 6%$/(6 GDWI
ZLOO EH XVHG IRU WKH MRLQ

0O 6DWLVIDFWLRQ 6XUY#HlLPDU\ FXVWRPHU GDWD WR EH FROOHFWHG IUF
QRQ FXVWRPHUV YLD D ZHE VXUYH\ KRVWHG R
LGHQWLILHU VKRXOG EH DWWDFKHG WR WKH FXVV
5HVSRQGHQWY ZLOO EH JLYHQ DQ LQFHQWLYH
VXUYH\ IUHH SURGXFW RU WKH OLNH



0 7THOHSKRQH &DOO /RJQERXQG FDOO GLVSRVLWLRQV DUH UHFRUGHG
UHSUHVHQWDWLYHYV 7KHVH GLVSRVLWLRQV 2ZL
EHIRUH WKH LQGLFDWRUV EHORZ

0O :HE /RJ 'DWD 6XUYH\ GDWD ZLOO EH FURVV WDEXODWHG ZLW
YLHZ WDEOH 1$0( ORFDWHG LQ WKH 6%$/(6 GD
ZLOO EH XVHG IRU WKH MRLQ

0 :HE ORJ $QDO\VLV 7RIBO( MXFKR DVLY D ORJ WUDIILF DQDO\VLYV WRF
ZHE WUHQGYV LQIRUPDWLRQ RQ YLVLWRUV DV ZHOO DV D.
SDWWHUQV

BWHS $QDO\VH 'LDJQRVH $QG 7DNH $FW

,Q 6WHS WKH FXUUHQW VWDWXV DQG XVH RI WKH
HISORUHG DQG GHILQHG 7KLV LQFOXGHV DQDO\VLYV
HQWDLOV XQGHUVWDQGLQJ ZKDW LV EHLQJ FROOHFW
HOHPHQWY WKDW DUH FROOHFWHG FXUUHQWO\ DUH H
SURMHFW 4XHVWLRQV VXFK DV WKH IROORZLQJ DUH L

R :KDW H[LVWLQJ PHDVXUHV DQG SURFHVVHV FD
UHTXLUHPHQWV™

R KDW HOHPHQWY RI RXU PHDVXUHPHQW GHILQLW
RU PRGLILHG"

R KDW QHZ RU DGGLWLRQDO FHWRPHWVVHY DUH QHHI(

,Q D W\SLFDO H FRPPHUFH RUJDQLVDWLRQ WKH DYI
IROORZV 7DEOH

7TDEOH 'DWD 6RXUFLQJ

$Y WD ELEROWNFH &RGHHSDUWPHQWDO 5HVS
6DWLVIDFWLRQ VXOYMH\ &65 &XVWRPHU 6HUYLFH
THOHSKRQH2FDOO @R3IV 236 2SHUDWLRQV

(PDLO ORJV &65 .7 ,QIRUPDWLRQ 7HFKQR
‘HE ORJ DQDO\VLV7 0.7 ODUNHWLQJ

WRRO

)XOILOPHQW WLPH 236

,QWHUQDO EXJ ORJV 'DWEYDLODELOLW\
3URJUDP QDPH 7 $YDLODEOH

6DOHV GDWD 0.7 &DQ EH GHULYHG IURI

/IR GDWD 7 RR &DQ EH GHULYHG YLD



SURGXFW FDWDOR J23H6 1RW DYDLODEOH QRZ
9HQGRU QDPH 236 O9HU\ GLIILFXOW WR RE

BWHS LPSOHPHQWDWLRQ SODQ

3DWW DO VXJIJHVW DQ LPSOHPHQWDWLRQ SODQ WKDYV
LQFOXGLQJ

R
R

7KH
WR

3ULPDU\ RERHWWHYSWRJIJUDPPH VKRXOG EH LGHQWL
'HVFULRWMRKH SURJUDPPH ZLOO LQFOXGH JRDOV

PHDVXUHPHQW HIIRUWY DQG UHODWLRQV ZLWK RW
,PSOHPHQWBWLRQV LQFOXGLQJ DFWLYLWLHV WD
UHVRXUFHV UHVSRQVLELOLWLHY PHDVXUHPHQW
PLWLIJDWLRQ

6XVWDLQHG IREBHIWNOGLIQRQD SODQ IRU FROOHFWLRQ
DQG HYDOXDWLRQ RI PHDVXUHYV

&RQFOXVLRQ

UHIHUHQFH PRGHO IRFXVHV RQ PDSSLQJ KLJK OHY
D FRPSDQ\YfV LQIRUPDWLRQ DUFKLWHFWXUH +R:

$SSHQGL] WKH PRGHO FDQ EH XVHG WR PDS DQ\ EX\
LQIRUPDWLRQ DUFKLWHFWXUH DQG WR GHYHORS PHWU
LQ DFKLHYLQJ JRDOV

7KH

QH[W VHFWLRQ GLVFXVVHV WKH FKDOOHQJHV LQK

SUHVHQWY WKH JRDO EDVHG PRGHO LQ XVH DW D VRIW



,QIRUPDWLRQ 'LVSDULW\ &DXVH DQG

6WDWH RI SUDFWLFH

'LWK WKH SUROLIHUDWLRQ RI QHZ LQIRUPDWLRQ FK
ZLUHOHVV LW LV EHFRPLQJ LQFUHDVLQJO\ LPSRUWEL
WHFKQRORJLHV ZLWKLQ WKH RUJDQLVDWLRQDO LQ
RUJDQLVDWLRQV HVSHFLDOO\ ORZ PDWXULW\ HQYLUF
DQG H[FKDQJH LV DQ DG KRF DFWLYLW\ )XUWKHUPRU
JHQHUDOO\ QRW GHVLJQHG WR RSWLPLVH LQIRUPDWL
H[FKDQJH LQIRUPDWLRQ EHWZHHQ RUJDQLVDWLRQV
DSSURDFK WR ERWK UHSRUWLQJ DQG FURVV V\VWHP |
WR VXSSRUW UDSLG GHFLVLRQ PDNLQJ LW FDQ EH
SURYHV WR EH ZURQJ DQG UHVXOWY DUH QRW UH SL
ZKHQ PXOWLSOH GDWD VRXUFHV DQG QXPHURXV LQIR
J)LILQJ WKHVH SUREOHPV FDQ EH WLPH FRQVXPLQJ D
RUJDQLVDWLRQ WKDW GRHV QRW SRVVHV DQ LQQDW
PDFUR OHYHO WUHQGY DUH FRQYHUJLQJ WR FUHDWH
VWDWH RI 10X] LQIRUPDWLRQ FKDQQHO DQG GH
RUJDQLVDWLRQDO WXUPRLO VRFLDO HFRQRPLF DQG
SUREOHP WKDW LV FDQ EH GHVFULEHG DV LQIRUPDW|

7KLV VHFWLRQ VHHNV WR EURDGO\ RXWOLQH LQIRUF
LQIRUPDWLRQ UHWULHYDO WR FURVV RUJDQLVDWLRG
SUHVHQW D JRDO EDVHG LQIRUPDWLRQ IUDPHZRUN

6SHFLILFDOO\ DUHDV WKDW ZLOO EH DGGUHVVHG LQF

R &URVV FKDQQHO ,QIRUPDWLRQ BEHRURDWLR® XH\N
FXVWRPHUV DUH H[SRVHG WR VHYHUDO LQIRUPE
'LWK WKH SUROLIHUDWLRQ Rl FKDQQHO FKRLFH R
XVHUV H[SHFW WR EH DEOH WR LQWHUDFW ZLWK
GLIIHUHQW PHGLXPV DQG PHWKRGV VXFK DV Z



PHVVDJLQJ HWF $QG RUJDQLVDWLRQV KDYH U}
WKHLU FRPPXQLFDWLRQ FKDQQHOV

OXOWL &KDQQHO %XVLQRAYVNU2WHKBIDSDWRQVIHZ \HDU
EHHQ D UDGLFDO VKLIW LQ WKH ZD\ WKDW ILUPV
DFURVV WKH RUJDQLVDWLRQ $FFRUGLQJ WR .DO
WKHUH DUH WKUHH LQWHU RUJDQLVDWLRQDO WU
JLUVW QHZ FKDQQHOV DQG PXOWL FKDQQHO SURF
VLQJOH FKDQQHO SURFHVVHV 6HFRQG SURFHVYV
DFURVV WKH RUJDQLVDWLRQ DQG EH\RQG D VLQJC
SURFHVVHV DUH FXUUHQWO\ EHLQJ GLJLWLVHG |
KDYH HPEUDFHG WKHVH HIIRUWV WR YDU\LQJ GH.
FRPSHWLWLRQ UXVKHG WR DGG FKDQQHOV LQ D UX

2UJDQLVDWLRQV RSHUDWH LQ GHSDUWPHQWDO VI
VXSSRUW HWF (DFK Rl WKHVH GHSDUWPHQWYV KD
WR H[SDQG EH\RQG VLOR ERXQGDULHV +RZHYHU

VIVWHPV DQG SURFHVVHV ZHUH GHYHORSHG

FRQVLGHUDWLRQ IRU WKH QHHG WR VKDUH LQI
RUJDQLVDWLRQ ,Q WKLV VHFWLRQ WKH QRWLRQ
LQIRUPDWLRQ VLORV ZLOO EH LQWURGXFHG $V
GLVFRQQHFWHG DQG KDYH WR EH UHWKRXJKW

, QWHJUDWLRQ LQIRUPDWLRQ H[FKDQJH DQG UHG:
IORZ ZLOO EH IXUWKHU H[SORUHG LQ &KDSWHU

OHUJHUYV SFTXWKWLIRROLIHUDWLRQ RI PHUJHUYV
WKH SDVW IHZ \HDUV KDV FUHDWHG D KRGJHSRG
FRPSDQLHV WKDW DUH LQIOH[LEOH DQG LQFUHDYV
YDOXH H[SHFWHG IURP WKH PHUJHU



R ((WQGLQJ WKH (PWAMAKRKXIKHGLVFXVVHG LQ GHSWK
WKHUH DUH IXQGDPHQWDO FKDQJHV KDSSHQLC
H[FKDQJH 1HZ GDWD IRUPDWY DQG WHFKQRORJL
LOWHURSHUDELOLW\ RI ERWK GDWD WKURXJK ;0.
DQRQG WHFKQRORJ\ WKURXJK VHUYLFHV RULHQWH
7TKHVH FKDQJHV ZLOO KDYH D SURIRXQG HIIHFW
ERXQGDULHY 7KH LQWHUQHW UHWDLOHU $PD]RC
GLVSOD\LQJ UG SDUW\ XVHG SURGXFWV VLGH E\ \
$OWKRXIK WKHVH DUH UG SDUW\ SURGXFWV WKF
WR SUHVHQW WKHVH SURGXFWYV DV WKHLU RZQ
FRVW WKH YDOXH WR WKH UG SDUW\ SDUWQHU L\
WR $PD]JRQ LV WKH DELOLW\ WR RIIHU FXVWRPHL
TXDOLW\ DQG SULFH

8QGHUSLQQLQJ WKH UHOHYDQFH RI WKLV LQYHVWLJ

WUHQGVY WKDW VKRXOG EHJLQ WR FKDOOHQJH WUDGI
R

UHVHDUFK ILHOG 7KHVH WUHQGY FDQ EH GHVFULEHG

R 3UROLIHUDWLRQ RI FRPPXQHEDWLBRBYHWWD (HPHDAQ D
WKHVH FRPPXQLFDWLRQV FKDQQHOV ZHUH LQ ZL(
UbSLG JURZWK RI WKH LQWHUQHW DQG QRZ ZLUH
WKH QHFHVVLW\ WR XQGHUVWDQG WKH LPSDFW R
RQ ERWK LQIRUPDWLRQ FRQVXPHUV DQG SURYLGH
WR HPHUJH IRU H[DPSOH LQWURGXFHG LQ
WKRXJKW WR EH WKH IDVWHVW JURZLQJ FRPPXQI

JURZWK LQ HQWHUSULVHV DQG PLOOLRQ EX
I1RYHPEHU S O

7KLV VHFWLRQ ZDV SUHYLRXVO\ LQFOXGHG LQ %R\G F HGLWRULDO IRU



&RBDQLHYVY DGRSWHG WKHVH WHFKQRORJLHV TXLF
KRF PDQQHU DQG DV D UHVXOW FXVWRPHU GDWD
LQIRUPDWLRQ VLORYV JHWWLQJ DW LQWHJUDWL
IURP RUJDQLVDWLRQDO GDWD VWRUHV FDQ EH DQ

,QWHUQHW *HYHRIKZ®&BHD SUROLIHUDWLRQ KDV DO
ZLWK LQWHUQHW HQDEOLQJ RI PDQ\ FRQVXPHU SU
RI FDUV ZLWK WHOHPDWLE V\VWHPV LV H[SHEWHG
D SURMHFWHG PLOOLRQ LQ *ULIILWKV  $XJ)
FDUV IRU HPHUJHQF\ DVVLVWDQFH WR FRQQHFWL
LQWHUQHW IRU UHSDLU GLDJQRVWLFV WKH LQW
SHUYDVLYH 'DWD WUDQVIHU RXW RI WKH FDU

VHUYLFH DQG ZDUUDQW\ FRVWV DQG SURGXFW C
PDUNHWLQJ RSSRUWXQLWLHV IRU WKH PDQXIDFW
FRQVXPHU SURGXFWV FRPHV ZLWK D VLJQLILFDQW

,QFUHDVLQJ LQIRUPDWYWRAR Q@ DRMHHURIRIE& SKRQH FDC
VRXUFHV RI LQIRUPDWLRQ DUH SHRSOH H[SRVHG
GRFXPHQWYVY RQ WKH ZHE DQG HPSOR\HHV UHFHLYI
GD\ $GDPYV SLQIRUPDWLRQ RYHUORDG™ LV
SRWHQWLDOO\ H[SHQVLYH LVVXH 1RW RQO\ GR L
DERXW WKH DPRXQW RI GDWD EXW DOVR GDWD T>
Rl RUJDQLVDWLRQDO FRPPXQLFDWLRQV DUH
P WR E LQ DVVRFLDWHG FRVWYV O0ODLWODQG
SODFHG RQ WKH PRGHP LQIRUPDWLRQ VHHNHUSYV L
LV QRW HYHQ DZDUH RI KRZ PXFK RI WKHLU LQIRU
TXDOLW\

,QFUHDVHG QHHG DQG DELOLWQ WKH \§BYUW LIQZR P
DELOLW\ WR JDWKHU VWRUH DQG UHWULHYH LQIR
,Q WKH VDPH WLPH GDWD VWRUDJH FRVWV KD
XQGHUVWDQGLQJ RI LQIRUPDWLRQ SURFHVVLQJ K



WQ&Y DUH FUHDWLQJ PDUNHWVY DQG SURGXEW)
FDSDELOLWLHVY )RU H[DPSOH LQ WKH 8QLWHG ¢
VXUYHLOODQFH SURGXFWVY DQG VHUYLFHV DUH H
HQG RI XS IURP ELOOLRQ LQ )O\QQ
FRPSDQ\ 1DWLRQDO &DU 3DUNV KDV LQVWDOOHG
LWV FDU SDUNV DFURVV %ULWDLQ 7KLV LQIRUPD
VWRUHV WKDW QHHG WR EH FODVVLILHG FDWD(
XVHIXO :LWKRXW VRXQG LQIRUPDWLRQ UHWULH
ZLOO UHPDLQ XVHOHVV RU DW WKH YHU\ OHDVW

1HHG IRU IDVWHU LQIRUPFDWERQQURIFHYWHQIQ DW L
DQG WKH RXWEUHDN RI 6$56 LQ WKH IDU HDV
ZHVW XQGHUSLQV WKH LPSRUWDQFH RI EHLQJ
DPRXQWV Rl LQIRUPDWLRQ LQ D VKRUW SHULRG ¥
VSUHDG RI 6$56 +RQJ .RQJ SROLFH KDG WR NHHS
LQIRUPDWLRQ LQFOXGLQJ WKH WKUHH 3zZqV’
SDWLHQWY IDPLO\ DQG FORVH FRQWDEWV RI W|
%UDGVKHU S $VVXPLQJ WKDW WKHUH Zt
H[SRVXUH SHULRG DQG WKDW DQ DYHUDJH SHUV
MXVW  SHRSOH LQ WKDW WLPH WKH WKUHH 3Z 1\
DFWHG XSRQ IRU SHRSOH 7KLV LV FHUWD
GHWHFWLYHTV QRWHERRN

1HHG IRU DXGLWDELOLW)\, (D QKHV ZDNHD RUOWW H
'RUOGFRP DQG +HDOWKG6RXWK VFDQGDOV UHJXOEL
KRZ FRUSRUDWH GDWD DUH KDQGOHG DQG VWRUH
VR FDOOHG DIWHU WKH ELOO VSRQVRUV EXW R
5HIRUP DQG ,QYHVWRU 3URWHFWLRQ $FW RI L
JLOQDQFLDO 2IILFHU VLJQ DQG SXEOLFO\ DWWHVW
7KLY UHTXLUHPHQW KDV KXJH LPSOLFDWLRQV

LQIRUPDWLRQ VWRUHV %\ UDLVLQJ WKH LVVXE
LQIRUPDWLRQ WR WKH FRUSRUDWH ERDUG OHYH:



FRPOLDQFH MDLO LQIRUPDWLRQ SURFHVVLQJ PX\
LQIRUPDWLRQ IORZ IURP VRXUFH WR SULQWHG UH
DXWKRULVDWLRQV DQG VLJQ RIIV $FFRUGLQJ WR
RI FRPSDQLHV XVH VWDQGDORQH VSUHDG)
VWRUHV IRU SODQQLQJ DQG EXGJHWLQJ &OHDUC
VWRUHYV FDQ OHDG WR VLJQLILFDQW SUREOHPYV
DFFHVVLEOH DQG DUH SURQH WR KXPDQ HUURU

7KH LQWURGXFWLRQ RI LQVWDQW PHVVDJLQJ ,0
FKDOOHQJHV ZLWK SHUVRQDO LQIRUPDWLRQ VWR
PHQWLRQHG FRUSRUDWH ,0 XVHUV PDQ\ Rl WKHVH
S 7KDW LV WKH ,0 VRIWZDUH LV QRW VXSS
RUJDQLVDWLRQ HYHQ WKRXJK WKH VRIWZDUH LV
ZLWK FXVWRPHUV )XUWKHUPRUH WKH ,0 FOLHQ\
PDQ\ FDVHV XVHUV PD\ QRW HYHQ NQRZ WKDW W
FUHDWLQJ D VHFXULW\ DQG OLWLJDWLRQ ULVNYV

JURP *DQDORJXH WRWEG&HIJBWWW ' \HDUV FRUSRUTL
DQ HQRUPRXV DPRXQW RI HQHUJ\ GLILWLVLQJ ERW
SURFHVVHV  $OWKRXJK WRXFKHG XSRQ E\ 1LFK
GLJLWLVDWLRQ RI EXVLQHVV LV FRQWLQXLQJ WHF
DGRSWLRQ RI FKDQQHOV DQG QHZ WHFKQRORJLH"
$GGLWLRQDOO\ FRQVXPHU SURGXFWV DUH DOVR I
$PD]JRQ KDV UHFHQWO\ VFDQQHG ERRNV DQ
RQOLQH GLJLWDO FDPHUDV KDYH IRU WKH ILUVW
RXWVHOO YLGHR WDSHV GLJLWDO PRELOH SKRQH
SUHGHFHVVRUV DQG WKH LQWURGXFWLRQ RI WKH
WKH IRUWXQH Rl WKHLU EXVLQHVV *RRJOHYTV UHTI
HPEDUNLQJ RQ D PDVVLYH SURMHEW WR GLJLWLYV
OLFKLJDQ DQG 1< SXEOLF OLEUDU\ IXUWKHU LOC
GLJLWLVDWLRQ ODUNRII DQG :\DWW ,Q DOO |



FRQWW®XKDYH D VLJQLILFDQW HIIHFW RQ FRPSD(
SURGXFWV UHGXFH FRVWV LQFUHDVH VHUYLFH D

,QWHJUDWLRQ RI RUJDQLVDWRRIEDPRB 5@\ \PMRIU
DFTXLVLWLRQV DQG WKH UDSLG FKDQQHO SUROLI
WR LQWHJUDWH RUJDQLVDWLRQDO GDWD VWRUHYV
WKH DQDO\WW ILUP *DUWQHU (QWHUSULVH %XVLC

ELOOLRQ GROODU EXVLQHVV E\ (YHUHWW
QRW MXVW D WHFKQRORJLFDO SUREOHP DV HPS
FXOWXUH DQG RUJDQLVDWLRQDO SURFHVVHV PX\
6RIWZDUH DSSOLFDWLRQ DQG EXVLQHVV LQWHJUD
LW LV DQ LQIRUPDWLRQ SUREOHP

7KH HPHUJHQFH RI VWDQGDUGYV, (D 68 & HYN 2WW FK® R
VHEWRU IURP WKH V\VWHPV FHQWULF GHSOR\PHQ

V. . WR WKH ULVH RI WKH 3& DQG QHWZRUNV LQ
RI VWDQGDUGY KDV EHHQ D KDUELQJHU RI D QF
VWDQGDUGY OHG WR WKH GLYHUJHQFH RI KDUGZD
FRPSXWHU D UHDOLW\ DQG 3& VWDQGDUGV KD
QHWZRUNLQJ FRPSXWLQJ $QG QRZ GDWD VWDQGI
QHZ DJH Rl FRPSXWLQJ EDVHG RQ LQIRUPDWLRQ
7KHVH HPHUJLQJ VWDQGDUGY DQG QHZ WHFKQRC
KDYLQJ D KXJH LPSDFW RQ WKH ZD\ WKDW ILUP\
UHWULHYDO DQG DQDO\VLV

,QIRUPDWLRQ VHFX®BDMHO\SDLXBDHEN JRHV E\ ZLW
YLUXV ZRUP RU 7URMDQ KRUVH SODJXLQJ WKH L
SKDFENHU" WR GHVWUR\ LQIRUPDWLRQ DQG UHV\
LOWHUDFWLRQ WKDW RFFXUV RQ WKH ZHE LV OR
DUH WKH HWKLFDO FRQVLGHUDWLRQV LQ XVLQJ
SXUSRVHV" )RU FRPPHUFLDO SXUSRVHV" )RU PLOL
DIRUHPHQWLRQHG DGRSWLRQ RI ,0 WHFKQRORJ\ |



LQUHQW WR WKH XQFRQWUROOHG SUROLIHUDWLR
HPSOR\HHV WR E\ SDVV ILUHZDOOV DQG PRQLWRU
DV HPDLO WR FRPPXQLFDWH DQG WUDQVIHU LQIR
7KLV FRXOG OHDYH WKH QHWZRUN YXOQHUDEOH
RWKHU PDOLFLRXV FRGH 7D\ORU S O QI
SURYLGHUV RI QHZ WHFKQRORJ\ DUH KDYLQJ W
HQIRUFHPHQW )RU H[DPSOH UHFHQWO\ LQ WKH 8¢
KDYH EHHQ PDQGDWHG WR SURYLGH D EDFNGRR
DIJHQFLHV 3RXOVHQ

I (*RYHUQDOQMHKRXJK ZH OLYH LQ D PXOWLODWHUD
LOWHUQHW WKH JRYHUQDQFH RI WKH ZRUOG ZLG
JDPEOLQJ LV OHJDO LQ WKH 8. DQG (XURSH ZKHUH
GDWD SULYDF\ OHJLVODWLRQ GLIIHUV E\ FRXQWI
SURWHFWLRQ YDULHV (YHQ ZKDW LV SDWHQWLCLC
LOWHUFRQQHFWHG DQG JOREDO ZRUOG WKH YHU)\
DW WKH SRLQW RI DFFHVV

(DFK RI WKH DERYH HYHQWV FUHDWHV LQIRUPDWLRC
LQIRUPDWLRQ VLORYV WKURXJKRXW WKH RUJDQLVD
RUJDQLVDWLRQY DUH VFUDPEOLQJ WR FUHDWH SURFH
HQDEOH LQIRUPDWLRQ H[FKDQJH DQG WR IDFLOLWDWH

&URVV FKDQQHO ,QIRUPDWLRQ 6HHNLQJ

%HIRUH D GLVFXVVLRQ DERXW WKH HIITHFWV Rl LQIRU
XQGHUWDNHQ LW LV XVHIXO WR VWHS EDFN DQG H[SOF
FURVV FKDQQHO LQIRUPDWLRQ VHHNLQJ DQG UHWULHY

(OHPHQWY RI WKLV VHFWLRQ DUH SUHYLRXVO\ SXEOLVKHG DV SDUW RI %R\



,QRUPDWLRQ VHHNLQJ LV D SHUVRQDO DQG VLWXDWLF
E\ DFFHVV WR LQIRUPDWLRQ DQG WKH VWUHQJWK RI
IDFWRUV FDQ LQIOXHQFH LQIRUPDWLRQ VHHNLQJ DFW
FRQVLGHUHG ZKHQ PRGHOOLQJ DQG UHVHDUFKLQJ LQ
PLVWDNH WR EHOLHYH WKDW LQIRUPDWLRQ VHHNLQJ
,Q IDFW LQIRUPDWLRQ VHHNLQJ DV DQ DFWLYLW\ L\
SPD\EH" *VRPHWLPHV DQG 3LW GHSHQGV DQG RWKHL
EODFN RU ZKLWH \HV RU QR DQVZHUV $V GLVFXVVH
QDWXUH WKDW OHDGV WR GLIILFXOWO\ LQ DVVHVVLQJ
PHGLXP FKRLFH

7KH OLWHUDWXUH KDV ORQJ VKRZQ WKDW D SHUV
LQIOXHQFHG E\ VHYHUDO IDFWRUV LQFOXGLQJ

,QIRUPDWLRQ WKDW WKH\ KDYH DFFHVV WR
,QIRUPDWLRQ WKH\ UHFHLYH

,QIRUPDWLRQ VRXUFH DQG

6HHNHUYY FRPSUHKHQVLRQ RI WKDW GDWD

H + +H +

(DFK RI WKHVH IDFWRUV KDV D YDU\LQJ GHJUHH R1 LC
HIDPSOH HYHQ WKRXJK D SHUVRQ KDV DFFHVV WR I
PD\ FKRVH QRW WR DFW RQ LW EHFDXVH RI WKH ODF
FRXQWHU EDODQFLQJ LQIRUPDWLRQ 7DNH IRU H[DP
FOHDUO\ KDYH LQIRUPDWLRQ RQ WKH ULVNV RI VPRNL
SHHU SUHVVXUH WKH\ DUH RIWHQ LQIOXHQFHG WR
7TKHUHIRUH LW VWDQGYV WR UHDVRQ WKDW LW LV ER\
LQIRUPDWLRQ FKDQQHOV DQG WKH ZHLJKW RI WKH
RXWFRPH EHKDYLRXU

3bvw UHVHDUFKHUV KDYH ORQJ QRWHG WKH VRFLDO
DQG /ID\WRAQ IRU D WKRURXJK UHYLHZ DQG 6SURXO!
UHFRJQLVLQJ WKH VRFLDO DQG LOQWHUDFWLYH QDWXU



HZ WHUPLQRORJ\ LV QHHGHG WR DGHTXDWHO\ GHVF
RSSRVHG WR 3XVHUYV" DFWLYLWLHV DV LQWHUDFWLY
7KH YHU\ QDWXUH RI VHHNLQJ QHZ LQIRUPDWLRQ
D JRDO LQIRUPDWLRQ FKDQQHOV DQG JDWKHULQJ I
VRFLDO QHWZRUN IRUFHV D WZR ZD\ VRFLDO LQWHUDF
WKLV PHDQV WKDW SHRSOH DUH ERWK DFWLYH UHFLS
VRFLDO H[FKDQJH LQIRUPDWLRQ VKDULQJ LV WZR ZD\
ODFN RI FODULW\ LQ XQGHUVWDQGLQJ WKH PRWLYDW
$GGLWLRQDOO\ UHFHQW UHVHDUFK KDV KLJKOLJKWHG
LQIRUPDWLRQ FRQVXPSWLRQ ,Q WKDW UHVHDUFK V
GHPDQGLQJ XQSUHGLFWDEOH XQWUXVWLQJ QRYL
SURPLVFXRXV  WKDW LV ZLOOLQJ WR ERXQFH EHWZ
SS

5HJDUGOHVV RI FKDQQHO RU PHGLD FKRLFH DOO LQ
FRQVXPHU OHDYHV VRPH VRUW Rl *GLJLWDO ILQJHUS
WHOHSKRQ\ VZLWFK RU HYHQ SKRQH ELOO RU UHFR
FRPPHUFH UHFRUGVY 1RQ GLJLWDO FKDQQHO LQWHUD
FUHGLW FDUG UHFHLSWV LQYRLFHV RU OLEUDU\ UH|
FRQFHUQHG ZLWK WKH VSHELILFV Rl KRZ RU ZK\ FKDC
LQIRUPDWLRQ VHHNHU EXW UDWKHU KRZ PXOWLSOH
VWRUHYV L H pGLJLWDO ILQJHUSULQWVY FDQ EH LQWH¢
HQVXUH FRPSOHWHQHVV DQG DXGLWDELOLW\ RI WKE
LQIRUPDWLRQ SUHVHQWDWLRQ

THFKQLTXHYV IRU FDWDORJXLQJ DEVWUDFWLQJ DQG XC
DQG UHWULHYDO VWDSOHV RI LQIRUPDWLRQ VFLHQTF
\HDUV Rl WKH OLWHUDWXUH :KLOH WKH PD[LPV RI L(
EDVLV LQ WKH OLEUDU\ VKRXOG QRW JR XQKHHGHG

QHHGHG WR EHJLQ WR XQGHUVWDQG LQIRUPDWLRQ

LQIRUPDWLRQ HFR VA\VWHP



,Q 1LFKRODV UHFRJQLVHG WKH IROORZLQJ IDFWR!
DVVHVVPHQW 1LFKRODYV SS
f $V\WVWHPV GULYHQ SURMWVLREKRODV UHFRJQL

LQIRUPDWLRQ SURIHVVLRQ LV V\WWHPV GULYHQ
SURFHVVLQJ DQG VWRUDJH +LVWRULFDOO\ WKH!
LQIRUPDWLRQ QHHGV RI WKH HQG XVHU

3RRU FRPPXQLFDWILRRW PRWPIPXOM. FDWLRQV VNLOC
UHDVRQ IRU QRW TXHVWLRQLQJ WKH QHHGV RI LCQ
IRFXVHV RQ WKH FRQWHQW SURIHVVLRQDO WKH

ZLWKLQ WKH RUJDQLVDWLRQ 3RRU FRPPXQLFDW
WXUQ OHDGY WR D ORZHU VWDWXV ZLWKLQ WKH R
([SHQVLYH WR FRKMOM[SW G\DHWR|I GDWD FROOHFWL]
VIVWHPV XVHUVY QHHGV IURP WKH XVHU WKHPVH
IURP DFWXDO LQIRUPDWLRQ SURYLVLRQLQJ DFV
SURIHVVLRQDOV DUH UHOXFWDQW WR VSHQG SUF
DVVHVVPHQWYV

IDFN RI FRPPRQO\ XQGHUVWRRG DQG DJUHHG

$FFRUGLQJ WR 1LFKRODV 3WKHUH DUH IHZ HD)
IUDPHZRUNV ZLWK ZKLFK WR H[SORUH SHRSOHTV
WKHRUHWLEDO RU RYHUO\ DFDGHPLF S

1R VLQJOH RU HDV\ PHWKRG KR EWR @O BE®H QWD GI
FKRLFH LQ GDWD FROOHFWLRQ PHWKRGVY HDFK Z
FRPHV FRVW 7HFKQLTXHV VXFK DV VXUYH\V DC
LQWUXVLYH ZKHUHDV ORJ ILOH DQDO\VLV DQG F|
SLEFWXUH RI XVHUYV LQIRUPDWLRQ QHHGV

&RVW RI FRPSXWHH IPRDAMWL RQ FRPSXWHULVDWLRQ
RYHU WKH SDVW IHZ \HDUV $GGHG WR WKLV FR
LQIRUPDWLRQ V\WWHPV DUH GHVLJQHG E\ SHRSO]
WHFKQRORJ\ LV FRQVWDQWO\ FKDQJLQJ LQFUHD
XVHUTV QHHGYV



1

$FFRXQWDELOLW\ DQBUBRGLYLQJ LQIRUPDWLRQ R
EHLQJ KHOG DFFRXQWDEOH WR EXVLQHVV FHQV
VDWLVIDFWLRQ DQG UHWXUQ RQ LQYHVWPHQW
PHDVXUH DQG TXDQWLI\ YDOXH EHFRPHV LQFUHDV
ZRUN LQ DQG LQ OLJKW RI VHYHUDO KLJK SU|
SURYLVLRQLQJ RI LQIRUPDWLRQ LV DFWXDOO\ E
GLVFXVVHG IXUWKHU DERYH

&RPSHWLWLRQ DQG TKHHIXODWIRW KH LQWHUQ
LQIRUPDWLRQ FKDQQHOV LV FDXVLQJ FRPSHWLWL
DWWHQWLRQ 7UDGLWLRQDO LQIRUPDWLRQ SURYL
OLEUDULHVY DUH IDFLQJ VWURQJ FRPSHWLWLRQ |
,QFUHDVH L'®IYWWHUSUROLIHUDWLRQ DQG >LQWHU
ERWK DQ RSSRUWXQLW\ DQG D WKUHDW WR WUDG
RQH KDQG ORVV RI XVHUV LV D EXVLQHVV WKU
LQIRUPDWLRQ FRPSHWHQF\ LV DQ RSSRUWXQLW\
7KH ,QWHUQHW DQG WKH LIQIRKFPOMLIR Q DWRAF [SHRW Q
DERXW XVLQJ WKH QHZ FRQQHFWHGQHVV WR FK
SURYLVLRQHUV WKLQN DERXW SURYLGLQJ LQIRU
RSSRUWXQLW\ WR XVH QHZ WHFKQRORJLHV WR SH!
QHHGV Rl XVHUV +RZHYHU LQ SURYLGLQJ DQDO
VFDQQHG SDJHV RU RQOLQH FDUG FDWDORJXHV \
UHPDLQV XQUHDOLVHG

,Q UHVSRQVH WR WKH DERYH )DBWRBERUNLURKR WKW $YR
RI ,QIRUPDWWHRQ 1HHGYV

s
s

t
t
t

EHQFKPDUN WKH QHHGV RI WKH LQIRUPDWLRQ XV}
SPRQLWRU DQG HYDOXDWH WKH HIIHFWLYHQHVYV
VIVWHPV IURP D XVHU SHUVSHFWLYH"

GHWHFW JDSV LQ LQIRUPDWLRQ SURYLVLRQ
SURYLGH SHUVRQDOLVHG LQIRUPDWLRQ
DVVHVVPHQW RI QHZ DGGLWLRQDO LQIRUPDWLRQ



EULQJ WKH LQIRUPDWLRQ SURIHVVLRQDO DQG WK

1LFKRODVY IUDPHZRUN FRQVLVWYVYV RI HOHYHQ HYDC
IXQFWLRQ QDWXUH OHYHO RI FRPSOH[LW\ YLHZS
GDWH FXUUHQF\ VSHHG RI GHOLYHU\ SODFH DQG SUF

&OHDUO\ DQ\ LQIRUPDWLRQ UHWULHYD® X ENRA TR N |
LQIRUPDWLRQ VHHNLQJ HIIRUW 7KDW LV WKH VXEMF
WKH VI\VWHP HJ NH\ZRUGV FODVVLILFDWLRQ DEVW
GHILQLWIRWRRXVH RI WKH LQIRUPDWLRQ LV DOVR Q
LQIRUPDWLRQ UHTXHVW

IDWXWHHUV WR WKH W\SH RI LQIRUPDWLRQ WKDW LV
UHTXHVW LV WKH XVHU ORRNLQJ IRU WKHRUHWLFI
VWDWLVWLEFDO RU PHWKRGRORJLFDO LQIRUPDWLRQ

IXQFWLRQ DQG QDWXUH RI WK®MH Y BOR RR DRVRIRREWY HEHLG
GHWHUPLQHG /HYHO RI FRPSOH[LW\ UHIHUV WR WKF
UHFHLYHG LQIRUPDWLRQ WDNLQJ LQWR FRQVLGHUDW
DV WKH XVHUJV OHYHE ZBRLQWHOHI HIMQ PHR WKH SKLO!
WRQH L H SRVLWLYH RU QHJDWLYH RI WKH LQIRUF
REMHFWLYH LQIRUPDWLRQ ZKHUHDV RWKHUV DUH O]
SUHGLVSRVHG SRLQW RI YXDD W & WOH RALRCHV LFRRWQ W IR L F
XVHUV DQG ZLWKLQ RUJDQLVDWLRQV ,Q DGGLWLRQ W
DV PRWLYDWLRQ GLOLJHQFH DQG DYDLODEOH WLP
UHTXLUHPHQW X BOMMWRXEKMHFWLYH WKH DVVXUDQFH |
YHU\ KLJK LQIRUPDWLRQ SULRULW\ DQG TXDOLW\ u
SULRULWLVLQJ LQIRUPDWLRQ $QRWKHU IDFWRU WK
GDWH FXUUBIRUPDWLRQ OLNH SURGXFWV DQG WHEKC
WLPH 7KH VKHOI OLIH RI LQIRUPDWLRQ YDULHV GHSH(

)XUWKHUPRUH ¥SHHEQF\ IDQRBURMDRURMHWLRQ FDQ EH |
XVHUV IRU H[DPSOH VWREFN EURNHUV QHHG UHDO V



SXEOLF FDQ ODUJHO\ VDWLVI\ WKHLU VKDUH WUDGLC
IHHGYV WKDW DUH GHOD\HG E\ PLQXWHV ,QIRUPDW
LPSRUWDQW SDUW LQ FXUUHQF\ DQG VSHHG RI LQIR!
VIQFKURQRXV FKDQQHOV VXFK DV WKH WHOHSKRQH D¢
SKRQH RU WKH EODFNEHUU\ HPDLO SDJHU DUH PRU
GHOLYHU\

6RPH XVHUV DUSOBRARHULQHG RI LQIRUPDWLRQ VXE
QDWXUH RI LQIRUPDWLRQ FDQ LQIOXHQFH WKH LPSRU!'
JRU LQVWDQFH DFDGHPLF LQIRUPDWLRQ PD\ EH OHVYV
YHUVD )XUWKHUPRUH ODQJXDJH FDQ LQIOXHQFH WKt
IDFWRU 7KDW LV DOWKRXJK DOO RI WKH RWKHU HYLC
SRWHQWLDO XVHU FDQQRW DFFHVV WKH LQIRUPDWLR?
ZLOO UHPDLQ RI OLWWOH YDOXH

IDVW®URFHVVLQJ DQ®ISDENIURMWLRQ SOD\V DQ LPS
LQIRUPDWLRQ HYDOXDWLRQ 6RPH XVHUV VXFK DV Sl
LQIRUPDWLRQ ZKHUHDV DFDGHPLF XVHUV PD\ EH OR
GHWDLO $V VXFK WKH VDPH LQIRUPDWLRQ PD\ EH RI
WR EH SDFNDJHG VHSDUDWHO\ IRU HDFK LQGLYLGXDO

$OWKRXJIK IRFXVVHG RQ LQIRUPDWLRQ QHHGV DVVH)
SURYLGH D XVHIXO VWUXFWXUH WR HYDOXDWH WKH *E

/KH OHGLXP LV WKH OHVVDJH

$OWKRXIK ZLGHO\ KHUDOGHG DQG DV PDGPDQ LQ

SURYHG ULJKW ZLWK WKH ULVH RI WKH LQWHUQHW LQ
,Q WKH SDVW IHZ \HDUV LQIRUPDWLRQ VHHNHUYV KDY}
WKURXJK PRUH FKDQQHOV PHGLXPV DQG GHYLFHV WK
KDYH FUHDWHG QHZ URXWHYV RI LQIRUPDWLRQ IORZ 11U
ZHOO DV QHZ LQIRUPDWLRQ DERXW WKH FXVWRPHU LQ



)HZ DUH OLNHO\ WR GLVDJUHH WKDW RYHU WKH SD
LQIRUPDWLRQ FKDQQHOV VXFK DV ZHE ZLUHOHVV DQ
WKH VSHHG DQG QXPEHUV RI ZD\V E\ ZKLFK SHRS
5HVHDUFKHUV KDYH DOUHDG\ EHJXQ WR H[SORUH WK
LPSDFWHG LQIRUPDWLRQ VHHNLQJ EHKDYLRXU DQG L
% R\G F .KDWUL DQG 5RELQVRQ .DLG +F
ZHDN LQ WKH DUHD RI PHDVXULQJ WKH LPSDFW RI P;
EHKDYLRXU 7KH QHZQHVV Rl WKH ILHOG RI VWXG\ D
DUH UHFRJQLVHG DV UHDVRQV IRU WKH ODFN RI IRX
$OWKRXJK UHVHDUFKHUV DUJXH WKDW FXVWRPHUV DI
FKDQQHOV WKDQ \HDUV DJR DQG WKDW GLVWLQFWI
EOXU .HOOHQ WKXV IDU OLWWOH HYLGHQFH KD\
WKDW FKDQQHO XVDJH LV DQ LPSRUWDQW IDFWRU
EHKDYLRXU )RU H[DPSOH .DLG RYHUYLHZV D IHZ S|
ODUVKDO OF/XKDQYTV VXSSRVLWLRQ RI FKDQQHO YDULI
EXW ZDV XQDEOH WR SURYLGH VWURQJ HYLGH
UHVHDUFKHU EHOLHYHV WKDW WKH UHDVRQV IRU WKL

&DUULHU PHGLD >FKDQQHOV@ DUH VLPSO\ FRQV]
OHGLD >PHWKRGV@ DUH VHHQ RQH LPSDFW IDFW
SUREOHP LV WRR FRPSOH[ SUHVHQWLQJ PHWKRC

$V GLVFXVVHG LQ OHQJWK HOVHZKHUH DQ LQIRUPDW!
ZKLFK VHHNHUV ILQG DQG FRQVXPH LQIRUPDWLRQ %}
ERWK GLJLWDO ZHE HPDLO HWF DQG QRQ GLJLWD
$OWKRXJK WKH WHUPLQRORJ\ 3LQIRUPDWLRQ FKDQQH
LW LV QRW XQNQRZQ .HOOHQ XVHV LW WR GHVF
3ID[” 3ZHE’ DQG 3HPDLO  LQ KLV VWXG\ RI &50 FXVWF
PHDVXUHPHQW )URP DQ RUJDQLVDWLRQDO VWDQGSF
VWDQGDORQH LQIRUPDWLRQ FDUULHU PHEKDQLVPV

PHDVXUHPHQW DQG RSWLPLVDWLRQ LV GRQH RQ D FK

3



YLIXUH EHORZ VKRZV KRZ LQIRUPDWLRQ LV HLWKHU SXVK

FKDQQHO WR GULYH DQ LQIRUPDWLRQ VHHNLQJ RXWFRPH

JLIXUH &RQFHSWXDO ORGHO RI WKH ,PSDFW RI ,QIRUPDWLRQ
,QIRUPDWLRQ VHHNLQJ %HKDYLRXU

t

2XWFRPH
%HKDYLRXU

,QIRUPDWLRQ IORZ FDQ EH HLWKHU FODVVLILHG DV 32S
SULPDULO\ IORZV IURP WKH FKDQQHO RU 3SX0O°
LQIRUPDWLRQ IURP WKH FKDQQHO OHWKRGV FDQ EH
)RU H[DPSOH LQIRUPDWLRQ PD\ EH SURDFWLYHO\ V
WKURXJK K\EULG PHWKRGV VXFK DV WHOHYLVLRQ RU
OLVWHG EHORZ 7DEOH

7DEOH ,QIRUPDWLRQ &KDQQHO E\ 'LUHFWLRQ RI ,QIRUPDWLRQ

3XVK OHWKRGV +\EULG OHWKRGBGXOO OHWKRGV
¥ 8QVROLFLWHG}(PDHOHYLVLRG :HEVLWH

6SDP $ 6LJQ 'LVSODA ,QERXQG 7HOHSKR
¥ 'LUHFW 0DLO IRFDWLRQ f %RRN
I 2XWERXQG 7HOHBKHRRQHLF $ (PDLO UHTXHVW IF

1 2XWGRRU $GYHUWDRDVHQMR IDFHLQIRUPDWLRQ
f 1HZVSDSHU

+ ODJD]LQH



$GGWLRQDOO\ PHWKRGV FDQ HLWKHU EH V\QFKURQI
PHWKRGV LQYROYH D IORZ RI LQIRUPDWLRQ WKDW
DFNQRZOHGJHPHQW ,Q WHUPV RI GULYLQJ LQIRUPDW
PHWKRGYVY GR QRW UHTXLUH D UHVSRQVH RU LPPHGLD\

7TDEOH ,QIRUPDWLRQ &KDQQHOV E\ 7\SH

6\QFKURQRXV OHWKRGV$V\QFKURQRXV OHWKRGV
f )DFH WR IDEH $ 'LUHFW 0DLO
f{ ,QWHUDFWLYH :HEVLWH 7HOHYLVLRQ
f 7HOHSKRQH 5DGLR
f ,QVWDQW OHVVDJLQJ 6WDWLF :HEVLWH
6LJQ 'LVSOD\ 3URGXFW
(PDLO
%RRN
ODJD]LQH
1HZVSDSHU
2XWGRRU $GYHUWLVLQJ

+H +H +H

+H +H+ H ++

YWWOWHYV SUHVHQWY D PRGHO RI ORGHV RI ,QIF
LQIRUPDWLRQ VHHNLQJ DFWLYLWLHYVY DUH FODVVLILH
$'LUHFWHG" RU 28QGLUHFWHG" 'LUHFWHG DQG XQGLU
HISRVHV KLV KHUVHOI WR LQIRUPDWLRQ VRXUFHV $Q
RU QRW WKH LQIRUPDWLRQ VHHNLQJ DFWLYLW\ LV DF
7KH PHWKRGY DERYH ILW QLFHO\ LQWR %DWHVY FODV"®

%DWHV LGHQWLILHV IRXU W\SHV Rl LQIRUPDWLRQ \
PRQLWRULQJ EURZVLQJ DQG EHLQJ DZDUH 6HD
LQIRUPDWLRQ WR DGGUHVV DQ LGHQWLILHG DQG NQF
FROOHFWLQJ LQIRUPDWLRQ ZLWK DQ XQFOHDU RU
PRQLWRULQJ DQ LQIRUPDWLRQ VHHNHU LV 3RQ WKH
KDV QRW VRXJKW RXW WKH VRXUFH WR DQVZHU D V¢
PHWKRG E\ ZKLFK D VHHNHU SDVVLYHO\ UHFHLYHV LQ
WKH\ QHHG \HW



7TDBH ,QIRUPDWLRQ VHHNLQJ $FWLYLWLHV E\ ORGH RI ,QIRUPL

$FWLYH 3DVVLYH
'LUHFWHG6HDUFKLQJ ORQLWRULQJ

f 7THOHYLVLRQ f 7HOHYLVLRQ

t 2XWERXQG WHOHSEKR®HR

t ODJD]LQH t )DFW WR IDFH
1HX¥SDSHUV f :HEVLWHYV

f %RRNV -RXUQDIOVOMIMIFLQH 1HZVSDSHL

t :HEVLWHYV f %RRNV -RXUQDOV HW

f )DFH WR IDFH % :HEVLWHYV

t (PDLO

f 0ODLO

S8OGLUHFWHRZVLQJ %HLQJ $ZDUH

f ,QERXQG WHOHSKRQERXQG WHOHSKRQH

f )DFH WR IDFH t 7HOHYLVLRQ

f :HEVLWH t S5DGLR

f 7THOHYLVLRQ + $GYHUWLVLQJ VLJQD

t 5DGLR t 8QVROLFLWHG H PDLC

t 8QVROLFLWHG H PDLO

Vv t 3RLQW RI SXUFKDVH

, QIRUPDWLRODFWHHNWLHY FDQ EH HLWKHU VLQJOH FKI|
PHDQLQJ WKDW WKH\ DUH UHVWULFWHG WR D VLQJOH
PHGLXPV HJ ZHE DQG PRELOH SKRQH 6LPLODUO\ L
RU PXOWLSOH VRXUFHG 7KH UHVXOWLQJ LQIRUPDWLI
EHORZ 7DEOH



7TDEOH 7TKH &KDQQHO 6RXUFH ODWUL]

OXOWL &KDQQHO 6LQJOH &KDQQHO

OXOWL OXOWLSOH GDWD VROOUWFIHS/O B UGID WADHE® VHV R U
6RXUFH WR JDWKHU LQIRWMBWMWR) JIRMKHU LQIRUP
PXOWLSOH FKDQQHMVOHHFXDQMHO HQFRXQ\
VHUYLFH RUJDQL]DWWLLRQH W KORU\RIIEBY GDWD
HPDLO WHOHSKR@®RDLBQBEOLAHENY RQ D VLQ.
EDVHG VXSSRUW DQG WKH
LQIRUPDWLRQ DERXW HDFK
FKDQQHO HQFRXQWHU LV VWRUHG LQ
PXOWLSOH GDWDEDVHYV DQG
UHSRVLWRULHYV
6LQJOH $ VLQJOH VRXUFH$ DML QYWVHHIG VRIRUFH LV XVH
6RXUFH JDWKHU LQIRUPDWLEBIRRRDWXBOYLEQH D VLQJ
FKDQQHOV DOO LO®IRUPXMER@RRQ
PXOWLSOH FKDQQHOV JDWKHUHG
IURP WKH VDPH GDWD VWRUH H J
DQ LQWHJUDWHG &50 V\VWHP

TUDGLWLRQDO FKDQQHOV SURYLGH GDWD 33ILQJHUSUL
WKURXJK VRXUFHV VXFK DV GLUHFW PDLO UHVSRQVH
FDOO FHQWUH V\VWHPV DQG HYHQ SULPDU\ PDUNHW |
QHZ VRXUFHV RI LQWHUDFWLRQ GDWD VXFK DV WKH
VHUYHU ORJV DV ZHOO DV 606 DQG LQWHUDFWLYH WI

S '‘DXP IXUWKHU VXEPLWYVY WKDW 3E\ DQDO\VLV W
GHULYH LQVLIJKW ZKLFK DOORZV WKHP WR LPSURYH )\
FXUUHQW DQG IXWXUH QHHGV’ S 7TKH QH[W

FKDQQHOV DQG VRXUFHV FDQ EH ORJLFDOO\ DQG SK\
VLQJOH YLHZ RI RUJDQLVDWLRQDO LQIRUPDWLRQ

7KH (PHUJHQFH RI OXOWL FKDQQHO %XVLQ

ORVW RUJDQLVDWLRQVYS LQIRUPDWKIRQUIFDSO WL
QXPHURXV DQG IUDJPHQWHG GHSDUWPHQWY LQLW

-RKQ 5DGFOLIIH *DUWQHU



7KH IUDJPHQWDWLRQ GHVFULEHG LQ WKH RSHQLQJ
SUREOHPV IRU DQ RUJDQLVDWLRQ LQFOXGLQJ LQFUH
UHGXFHG DELOLW\ WR VHUYH WKH FXVWRPHU 5DG
BULFH:DWHUKRXVH&RRSHUV VWXG\ IRXQG WKDW 86 8
DQG V\VWHPV PDQDJHPHQW SUDFWLFHV ZHUH LQ DQ D

RI WKH RUJDQLVDWLRQV VXUYH\HG UHSRUWHG
GHIHFWLYH GDWD KDOI KDG LQFXUUHG GDWD UHFRQF
GHOD\ RU DEDQGRQ D QHZ V\VWHP GHYHORSPHQW HII
RQ UHFHLYDEOHV DQG ILIWK IDLOHG WR PHHW FRQWUTL

7R GHVFULEH WKH FKDOOHQJHV DVVRFLDWHG ZLWK
K\SRWKHWLFDO H[DPSOH LV SXW IRUWK EHORZ DFWXD
DUH SUHVHQWHG ODWHU LQ WKH FKDSWHU 8VLQJ D
K\SRWKHWLFDO H FRPPHUFH VKRSSLQJ H[SHULHQFH
PXOWL FKDQQHO PXOWL VRXUFH LQWHJUDWLRQ UDSL
LPDJLQDU\ FRQVXPHU LV LQWHUHVWHG LQ SXUFKDVLQ
GRZQ WR WKH ORFDO KLJK VWUHHW UHWDLOHU KH G
PDNLQJ KLV SXUFKDVH )URP WKH UHWDLOHU SRLQW
FKDQQHO VLQJOH VRXUFH HQFRXQWHU )LJXUH 7K
ZHE FKDQQHO DQG WKH UHFRUG RI WKDW HQFRXQW|]
VRXUFH



YJLIXUH 6LQJOH &KDQQHO 6LQJOH 6RXUFH (QFRXQV

6HHLQJ D PRGHO WKDW KH OLNHV %RE PDNHV KLV SX
LV WUDQVIHUUHG IURP WKH EURZVLQJ VLWH WR D VHF
LV VWLOO LQWHUDFWLQJ ZLWK WKH RUJDQLVDWLRQ W
QRZ UHFRUGYV RI WKLV HQFRXQWHU LQ PXOWLSOH VR
RUGHU ILOH J)LIXUH



JLIXUH 6LQJOH &KDQQHO 0OXOWL 6RXUFH

2Q DQ KRXUO\ EDVLV WKH H FRPPHUFH V\VWHP XSO
(QWHUSULVH 5HVRXUFH 30DQQLQJ V\WWHP IRU YDOL
IRU D HFRROY QHZ IHDWXUH Rl WKH ZHEVLWH %RE F}
FRQILUPDWLRQ VHQW YLD 606 WR KLV PRELOH SKRQH
EHWZHHQ %RE DQG WKH RUJDQLVDWLRQ EHFRPHV PXO\

+RZHYHU RQFH KH UHFHLYHG WKH 606 PHVVDJH KH Uk
KRPH DW WKH VFKHGXOHG WLPH RI GHOLYHU\ 6LQFH L
FRQYHQLHQW WLPH %RE FDOOV WKH VHUYLFH FHQW
IROORZLQJ GD\ $W WKLV FRPSDQ\ WKH &XVWRPHU 5
VIVWHP LV QRW LQWHJUDWHG ZLWK WKH (53 VA\VWHP ¢
KDV WR HPDLO L H DGGLQJ D QHZ FKDQQHO ZLWK D
GHSDUWPHQW RI WKH FKDQJH $W WKH DJUHHG XSRQ
KHQ WKH WHOHYLVLRQ LV GHOLYHUHG WKH WHFKQLF
LH IDFH WR IDFH VKRZV %RE KRZ WR VHW LW XS DQG



JLIXUH OXOWL &KDQQHO 0XOWL 6RXUFH (QFRXQWHU

6HW XS DQG :DUUDQW\

,Q WKH H[DPSOH DERYH VHYHUDO VRXUFHV DQG FKDQ

7DEOH &KDQQHOV DQG 6RXUFHV LQ ,O0XVWUDWLYH (QFRXQW!I
&KDQQHOV 6RXUFHYV
f :HE f :HE ORJ
¥ THOHSKRQH T 2UGHU /R
¥ ORELOH 3KRQH 606 £ 7THOHSKRQ\ /RJ
¥ )DFH WR IDFH i (PDLO pu6HQW ,WHPVY
¥ (PDLO LQWHUQDO i &50 'DWDEDVH
¥ (53 'DWDEDVH
f 606 /RJ
¥ %LOO RI ODWHULDOV SD¢

Q WKLV H[DPSOH ERWK V\QFKURQRXV DQG DV\QFKUR
ZD\ FRPPXQLFDWLRQV ZLWK %RE 7DEOH YRU VRF
ZHE 3EURZVLQJ  DQG WKH FDOO WR FKDQJH GHOLYF
UHVSRQVH DQG FKRVH VIQFKURQRXV PHWKRGV WHOH:



WKFK DV 3SXUFKDVLQJ" DQG RUGHU FRQILUPDWLRQ KH
PHWKRG 606

7TDEOH OHWKRGV 8VHG ,Q ,OO0XVWUDWLYH ([DPSOH

6\QFKURQRXV OHWKRGWV\QFKURQRXV OHWKRGYV
t+ )DFH WR IDFH +f 606 OHVVDJH
 3%URZVH :HEVLWH f 33XUFKDVH" RQ ( FRPPHUFI
¥ 7HOHSKRQH WR &DOQ &HPWOH

,PDJLQH WKH WURXEOH WKDW WKLV RUJDQLVDWLRQ KD
RI WKLV VLQJOH FXVWRPHU HQFRXQWHU WKLV LQWH
QLQH VRXUFHV )XUWKHUPRUH HDFK RI WKH XQGHUO
ZLWK LWV RZQ GDWD VWRUH ,Q PXOWL FKDQQHO LQ
LQIRUPDWLRQ EHWZHHQ FKDQQHOV LV QHFHVVDU\ IRU
UH HQWHU LQIRUPDWLRQ RU UHSHDW WKHPVHOYHV VLI
FKDQQHO SUHYLRXV WUDQVDFWLRQ GDWD VKRXOG EF
LQWHUDFWLRQ VKRXOG EH DEOH WR EH WUDFNHG

,(QWHIJUDWLRQ FRXOG EH SXUVXHG KHUH RQ WZR OHY
FRXOG EH LQWHJUDWHG WR DFKLHYH WKH IROORZLQJ I

&RQQHFW WKH ZHEVLWH LV WR WKH &50 V\VW
EDVHG RQ SDVW SXUFKDVHV DQG ZHE VXUILQ.
DQG XS VHOO UHFRPPHQGDWLRQV FDQ EH PDG
ERXJKW D WHOHYLVLRQ WKH ZHEVLWH PD\ RII
KH ORJV RQ

&RQQHFW WKH &50 DQG WKH (53 VA\VWHP IDFL(
RI FXVWRPHU DFFRXQW UHFRUGY DQG VDOHV F
WKH FDOO FHQWUH UHSUHVHQWDWLYH WR YL
ZLWKRXW KDYLQJ WR VHQG DQ HPDLO WR WKH



ILQN WKH H FRPPHUFH V\VWHP WR WKH (53
FDWDORJXH DQG LQYHQWRU\ XSORDGV DQG |
PHDQLQJ WKDW RXW RI VWRFN RUGHUV FDQ
ZHEVLWH

,Q D VHFRQG LQWHJUDWLRQ VFHQDULR GDWD ORJV D
DUH XSORDGHG LQWR D VLQJOH VRXUFH DQDO\VLV G
EHJLQ WR JHW D VLQJOH YLHZ RI WKH FXVWRPHU

2Q0\ UHFHQWO\ KDV WKH HPHUJHQFH RI PXOWL FKDQ
EHJXQ WR EH DGGUHVVHG LQ EXVLQHVV OLWHUDWXU!
FKDQJLQJ QDWXUH RI EXVLQHVV RSHUDWLRQV VXJJH
PXOWL FKDQQHO RSHUDWLRQV LV QHFHVVDU\ SS
FKDQQHOV FRPSDQLHV PD\ KDYH WKH WHQGHQF\ WR
DQG GHVLUHV )RU H[DPSOH LQ WKH UXVK WR GHYHC
PDUNHW FRPSDQLHV VRPHWLPHVY GLGQYW UHDOO\ FF
LQWHUDFW ZLWK LW :LWK WKH FRPSOH[LW\ RI PXOWL
LQFRQYHQLHQFHG 8VLQJ WKH H[DPSOH DERYH FXVW
RUGHU WKURXJK D ZHEVLWH DQG H[SHFW WKDW FXVW
QHFHVVDU\ LQIRUPDWLRQ LI WKH\ FDOO IRU DVVLVWD
WKH FDOO FHQWUH UHSUHVHQWDWLYH PXVW URRW DU
RXWVLGH WKH GHSDUWPHQW EHIRUH DQVZHULQJ WKH

$QRWKHU HPHUJLQJ WUHQG WKDW LV IXHOOLQJ WKH
SXVK IRU FXVWRPHU VHOI VHUYLFH 1RWLFH RYHU WK
NLRVNV DW +HDWKURZ DQG RWKHU ZRUOGZLGH $LUSF
SXUFKDVH DQ H WLFNHW RQOLQH 2QFH DW WKH DLUS
E\ SXWWLQJ KHU FUHGLW FDUG RU OR\DOW\ FDUG LQ

7KH EHQHILWY RI GDWD ZDUHKRXVLQJ DUH ZHOO HVWDEOLVKHG HOVHZKH
LV FRQVLGHUHG RXWVLGH WKH VFRSH RI WKLY UHVHDUFK SOHDVH VHH E
VXEMHFW 7KH SXUSRVH RI WKLV VHFWLRQ LV WR IDFLOLWDWH WKH GL\
LQIRUPDWLRQ VHHNLQJ DQG UHWULHYDO



FRQILUP VHFXULW\ TXHVWLRQV DQG FKRRVH D VHDW
DQEG VKH SURFHHGVY WR D TXLFN VHUYLFH GHVN WR Fl
HQFRXQWHU ZHEVLWH WR SXUFKDVH WKH WLFNHW NI
OXJJDJH , ] WKH SDVVHQJHU ZDQWYV WR FKDQJH IOLJK
FDOO FHQWUH SRVVLEO\ ORFDWHG RIlI VKRUH DQG V
VWLOO HDUO\ GD\V LQ XQGHUVWDQGLQJ KRZ PXFK
WKHPVHOYHV

&RQVLGHU WKH IDVW FKHFNRXW ODQHV DW 7HVFR
FXVWRPHUV DUH ZLOOLQJ WR VFDQ DQG EDJ WKHLU R
PRUH FRPIRUWDEOH ZLWK VHOI VHUYLFH WHFKQRORJ\
SURFHVVLQJ DGYDQWDJHV ZLOO OHVVHQ DQG UHWDLC
LQFHQWLYLVH WKHVH FXVWRPHUV +RZHYHU WZR W
LQFHQWLYLVHG FXVWRPHUV ZLOO HQJDJH LQ PXOWL
FXVWRPHUV ZDQW VHDPOHVV LQWHJUDWLRQ EHWZHHQ
PDQ\ RI WKH GRWFRPV Rl WKH ODWH 1V IDLOHG $O
PDUNHWY DQG QHZ EXVLQHVV SDUDGLJPV D FXUVR
LQGLFDWHY WKDW WKH ,QWHUQHW FKDQQHO ZDV DQ
'RWFRPV WKDW ZHUH VLQJOH FKDQQHO JHQHUDOO\ KI
WUDGLWLRQDO UHWDLOHUV W ZDV WKRVH GRWFRF
HPEUDFHG WKH PXOWL FKDQQHO SDUDGLJP WKDW DUH

+RZHYHU SODFHG LQ WKH KLVWRULFDO FRQWH[W RI W
H[SDQG WKHLU FKDQQHOV DQG FXVWRPHU EDVHV DU
GLVFRQQHFWHG FKDQQHO RSHUDWLRQV $V D UHVXOW
LV QRW LPPHGLDWHO\ DYDLODEOH WKH UHVW RI WKH F
RQH FKDQQHO FDQQRW EH UHWXUQHG WKURXJK DQRW
GHOLYHU RQ WKH LPSOLFLW SURPLVHV WKDW DUH DII
FXVWRPHUV ZLOO VHHN RXW WKRVH WKDW FDQ



7TKH (YHU FKDQJLQJ 2UJDQDWDWHRWY
$FTXLVLWLRQV DQG 'LYHVWLWXUHYV

.DODNRWD DQG 5RELQVRQ S VWDWH WKDW W
PDNHV WKH MRE RI H[HFXWLRQ >RQ LQIRUPDWLRQ LQ\
G\QDPLF 0 $ HQYLURQPHQW 7R LOOXVWUDWH WKHL
$7 77V IDLOHG JURZWK VWUDWHJI\ ,QWHUHVWLQJO\
VWDWHG WKDW $7 7 ZDV LQ WKH EXVLQHVV RI PRY
+RZHYHU LW ZDV QRW XQWLO ZLWK PRXQWLQJ FR
EXVLQHVV WKDW $7 7 UHVWUXFWXUHG LWV EXVLQH
FRQVLVWLQJ RI WHOHFRPPXQLFDWLRQV HTXLSPHQW
FRPPXQLFDWLRQV EXVLQHVV UHPDLQLQJ $7 7 7KUH
UHVSRQG WR WKH JURZLQJ WKUHDW RI ORFDO WHO
FRQVXPHU LQWHUQHW )URP WR ILQDQFHG Wk
WR EX\ D VHULHV RI FRPSDQLHV WKDW FROOHFWLY!
FRPPXQLFDWLRQV'  YLVLRQ .DODNRWD DQG 5RELQVRC
WKH FRPSDQ\JV VWRFN KDG GURSSHG WR SHU VKD
VSUHH KDG VWDUWHG .DODNRWD DQG 5RELQVRQ

H[SHULHQFHG GLIILEXOW\ LQ H[HFXWLQJ RQ WKH SUF
':DUQHU D VWDLG PHGLD FRPSDQ\ ZDV DFTXLUHG E\ Wt}
WKH ODUJHVW PHGLD FRPSDQ\ LQ WKH ZRUOG 7k
XQFHUHPRQLRXVO\ GURSSHG WKH 3$2/° SXOOLQJ EDF

,Q ORZ PDWXULW\ RUJDQLVDWLRQV VLPLODU SUREOF
J K SUREOHPV LQ PHUJHUV DQG DFTXLVLW
WHFKQRORJLFDO SURFHVV DQG SHRSOH OHYHOV

,QFLGHQWDOO\ OF/XKDQ DOVR VWDWHYV WKDW *( ZDV LV LQ WKH LQIRUPD
WKLV IDFW \HDUV ODWHU LW XVHG WKH LQWHUQHW WR UHVKDSH LWVHOI

LQ WKH SDVW \HDUV



PDQDJHPHQW QHHGV WR GHFLGH RQ DQG DGRSW QHZ
ZRUNLQJ 1HZ LQIRUPDWLRQ UHTXLUHPHQWY DULVH W
FUHDWLRQ RI QHZ SURFHVVHV ,Q D KLJKEUHG HQYLU
SUDFWLFHV DUH DGRSWHG DQG PHUJHG %R\G D !
EHFRPHV SDUWLEXODUO\ LPSRUWDQW ,Q PDQ\ FDVH)\
QHFHVVLW\ WR FUHDWH FRPSOHWHO\ QHZ EXVLQHVV S

6XSSRUWHG E\ .DODNRWD DQG 5RELQVRQYV SS
J K ILQGLQJVY WKHUH DUH VHYHUDO DSSOLFDEO

OHUJHUV FUHDWH LQIRUPDWLRQ GLVSDULW)\
SHRSOH SURFHVVHV DQG V\VWHPV

3RVW PHUJHU FRQVROLGDWLRQ LV H[SHQVL"®
PDQDJHPHQW DQG GLVWUDFWLQJ IRU HPSOF
UHSODFHG ZLWK WKH QHZ

9RODWLOH FRUSRUDWH VWUDWHJILHY DUH GL)\
GLILWLVDWLRQ HIITRUWYV

7KH SUHUHTXLVLWHYV RI D FOHDU DQG FRQ
PDQDJHPHQW WHDP DUH QHFHVVDU\ WR GULYH
,QIRUPDWLRQ SURFHVVHV PXVW EH IOH[LEOH
SURFHVVHV QHHG WR EH XQGHUSLQQHG E\ DJL

%UHDNLQJ 'RZQ 6LORV DQG ([WHQGLQJ WKF

3 LWK WKH JURZLQJ GHPDQG IRU FRQVXPHU RUL
LQFUHDVLQJ SUHVVXUH RQ FRPSDQLHV WR LPSURY
EHWWHU uPRUH LQIRUPHGY GHFLVLRQ PDNLQJ WK
VKDULQJ RI LQIRUPDWLRQ DQG NQRZOHGJH

6LQJK DQG :HVWRQ

OXOWL FKDQQHO EXVLQHVV RSHUDWLRQV DUH JHQHUD
LQIRUPDWLRQ V\VWHPV FRPSULVHG RI PXOWLSOH RIW
GDWDEDVHV 7KLV VHFWLRQ GLVFXVVHV LQIRUPDWLRC
IXQFWLRQDO VLORYV



W LV LOQWHUHVWLQJ WR QRWH WKDW WKH YLVLRQ GF
S3KHDVH\ PRUH WKDQ WHQ \HDUV DJR LQ WKH FRC
W LV PRUH LOQOWHUHVWLQJ WKDW ZKHQ 6LQJK DQG :HYV
DOVR UHFRJQLVHG WKH QHHG WR UHIHUHQFH GDWD
DSSOLFDWLRQ V\VWHPV ,Q WKH SDVW ILYH \HDUV Wtk
WKDW YLVLRQ

SHFHQWO\ VHYHUDO FRPSDQLHV KDYH VKRZQ KRZ FKI
DQG WKH LQIRUPDWLRQ XVHG WR VLJQLILFDQWO\ LPS
RWKHU YDOXH 'DXP GLVFXVVHV KRZ WKH RQ OLQH V
FXVWRPHU EHKDYLRXU DFURVYV ZHEVLWHV DQG ZlI
XOWLPDWHO\ DEOH WR UHGXFH WKH FRVW RI VDOH E\
EHQHILW WR WKH FXVWRPHU DQG WKH FRPSDQ\ 7KH F
DQG WKH FXVWRPHU UHFHLYHV KLJKO\ UHOHYDQW LG
LQIRUPDWLRQ VHHNLQJ QHHGV LQ PLQG $QRWKHU |
WHFKQRORJ\ LV EHLQJ VKDUHG ZLWK WKLUG SDUWLH
*RRJOHYV H[WHQGHG VHDUFK IXQFWLRQDOLW\ 7KLV
GHSOR\ WKH *RRJOH WHFKQRORJ\ UHPRWHO\ WR FRQG
UHVXOWV 7KH $SSOLFDWLRQ 3URJUDPPLQJ ,QWHUID
ZRUNV LQ DOO RSHUDWLQJ V\WWHP HQYLURQPHQWYV
HQYLURQPHQW LQGHSHQGHQFH LV FUXFLDO IRU WKH F

7KH LQWHUQHW UHWDLOHU $PD]JRQ LV UHJDUGHG DV
VIVWHPV FKDQQHO LQWHJUDWLRQ DQG WKH XVH RI LQ
D 0D\ 9RJHOVWHLQ LQWHUYLHZ $PD]JRQ &(2 -HII
WKDW HPERGLHG 27KH $PD]JRQ :D\" QXPEHU RQ WKH
RUJDQLVDWLRQDO HWKRV %H]RV EHOLHYHV WKDW
MXGJHPHQWY  DQG HYHQ MXQLRU HPSOR\HHV DUH
LQIRUPDWLRQ LQGHSHQGHQWO\ Rl VHQLRU PDQDJHU\
PDQDJHUV DUH H[SHFWHG WR VWXG\ UHDPV RI LQIRL
VIVWHPV DV LI LW 3ZHUH WKH 7DOPXG’~ 9RJHOVWHLQ
HWKRV Rl H[SORLWLQJ LQIRUPDWLRQ SHUYDGHV WK



SHUVRQDOLVDWLRQ HQJLQH ZKHUH GDWD PLQLQJ L\
SDVW SXUFKDVLQJ KLVWRU\ WR GULYLQJ HIILFLHQF\
$PD]JRQYVY RSHUDWLQJ SURILW PDUJLQ LQ WKH IRUWK °
ORZHU WKDQ UHWDLO OHDGHU :DO ODUW DW 9RJHO\

7KHUH DUH QXPHURXV GLVFXVVLRQV DERXW WKH LQK!
SURMHFWV %R\G DQG *ODVV +RZHYHU UHS
LQWHJUDWLRQ LPSOHPHQWDWLRQV FDQ DOVR EH IRX(
)RU H[DPSOH WKH QRWLRQ WKDW LQIRUPDWLRQ XVH
OLQNHG LV H[HPSOLILHG DW ERWK DW 'HOO DQG &LVF
WHFKQRORJ\ 'HOO ZDV DEOH WR VWUHDPOLQH LWV V:
IURP GD\V WR MXVW WKUHH WR ILYH KRXUV 7KLV
WR JHQHUDWH D QHZ PDQXIDFWXULQJ VFKHGXOH IRU
VFKHGXOHV UHIOHFW DFWXDO RUGHUV UHFHLYHG DQC
ZDV WKH GH FRXSOLQJ RI WKH LQIRUPDWLRQ IURP WK
KDV HQDEOHG WKLV WR KDSSHQ ,Q DQRWKHU H[DPSOI
FORVH LWV ILQDQFLDO ERRNV RQ D GDLO\ EDVLV $V
LQIRUPDWLRQ PRYHV DERXW WKH RUJDQLVDWLRQ LQ
UHOHDVHG LQ MXVW WKUHH GD\V 7KLV HQDEOHV
FRPSHWLWLYHO\ WR UHDFW WR EXVWRPHU QHHGV DQGC
DV UHGXFLQJ FRVWV )RU H[DPSOH WKH RUGHU HQWU
W R .KRVOD DQG 3DO S

,Q D GLIIHUHQW FRQWH[W WKH FRQILIXUDWLRQ RI LQI
FUXFLDO WR VXFFHVV ,Q D PRYH IURP D SURGXFW FHC
7KRPSVRQ )LQDQFLDO UH HQJLQHHUHG LWV EXVLQHVV
IURP WKH XQGHUO\LQJ SURGXFWV DQG LQIRUPDWLR
SUREOHP ZDV WKDW WKH FXVWRPHU LQIRUPDWLRQ ZD)\
LQIRUPDWLRQ V\VWHPV HIIHFWLYHO\ OLPLWLQJ WKH |
RIITHU 7KURXJK WKH XVH RI LQQRYDWLYH WHFKQROR
LQIRUPDWLRQ REMHFWV RI LWV GDWD 7KRPSVRQ



LQIRUPDWLRQ DVVHWYVY WR FXVWRPHU IRFXVHG VROXMW
ZDV WKH FUHDWLRQ RI D QHZ PRUH UHOHYDQW VXLW

$00 Rl WKHVH FRPSDQLHV XVH LQIRUPDWLRQ WHFK
DGYDQWDJH DQG WKHVH FDVHV LOOXVWUDWH WKH S
+RZHYHU DV PDWXUH RUJDQLVDWLRQV HDFK RI WKH)
DQG WKH ZKHUHZLWKDO WR GHVLJQ DQG LPSOHPHQW
DOVR LQWHUHVWLQJ WR QRWH WKDW WKH PDVV PHGL
XVXDOO\ FRPH IURP WHFKQRORJ\ 'HOO &LVFR RU |
FRPSDQLHV ,W FDQ EH DUJXHG WKDW HYHQ $PD]JRQ
LV ERWK D WHFKQRORJ\ DQG D FRQVXPHU LQIRUPDW
$ VHDUFK HQJLQH

%XVLQHVV WR EXVLQHVV % % H FRPPHUFH KDV DUUL
H[FKDQJLQJ LQIRUPDWLRQ RXWVLGH WKH RUJDQLVD
LQWHUQHW  &DVH VWXG\ WZR SUHVHQWHG LQ WK
FKDOOHQJHV DVVRFLDWHG PXOWL FKDQQHO PXOWL \
VRIWZDUH FRPSDQ\ DQG SUHVHQWY D JRDO EDVHG LQI
UHIHUHQFH PRGHO SUHVHQWHG LQ WKH SUHYLRXV FKE

&DVH 6WXG\ $ *RDO EDVHG $SSURDFK WR
DQG 'RFXPHQWDWLRQ RI OXOWL FKDQQHO %
SHHQJLQHHULQJ
,Q WKLV VHFWLRQ WKURXJK D FDVH EDVHG DSSURD
PHWKRGY DUH XVHG WR HYDOXDWH WKH DSSOLFDELC
PHDVXUHYV *4.0 DSSURDFK LQ D ILHOG HQYLURQPI
DSSOLFDWLRQ RI WKH FRQFHSWXDO ZRUN RQ JRDO EC
SUHVHQWHG LQ $VOLE 3URFHHGLQJV DQG WKH SU

7KLV VHFWLRQ ZDV SUHYLRXVO\ SXEOLVKHG LQ WZR SDUWV %R\C



%DFNJURXQG

.Q LQ WKH VKDGRZ RI WKH VDJJLQJ HFRQRP\ D 8¢
VROG WR D PXFK ODUJHU JOREDO RUJDQLVDWLRQ 3UI
RSHUDWHG DV WKH (XURSHDQ VDOHV DQG PDUNHWLQJ
ZHUH GHVLJQHG DQG GHYHORSHG LQ WKH 8QLWHG 6W
WKURXJK D YDOXH DGGHG UHVHOOHU FKDQQHO LQ E
$OWKRXJK WKHUH ZHUH ILHOG RIILFHV LQ 6SDLQ DQG
GRQH LQ /RQGRQ %HIRUH WKH DFTXLVLWLRQ WKH V3
XQUHVROYHG LVVXH WR WKH 86 VXSSRUW WHDP IRU IX
SURFHVV ZDV VWUDLJKWIRUZDUG DQG WKH SURFHGXL
DFTXLVLWLRQ WKH VXEVLGLDU\ ZDV VSXQ RII DV D VV
WR WKH JOREDO SDUHQW RUJDQLVDWLRQ +RZHYHU S
86 DQG WKH VXSSRUW WHDP XVHG WKH 86 EDVHG GDW
DQG DQ LQDELOLW\ WR PDNH DQ\ FKDQJHV WR WKH V\\
DFFHVV WR WKHLU 86 FRXQWHUSDUWYV IRU LVVXHV HVF

'LWK WKH FUHDWLRQ RI WKLV QHZ VWDQG DORQH E
KHDGFRXQW DW WKH ILUP ZDV UHGXFHG IURP RYHU

VL[ PRQWKY RQO\ QLQH RI WKH RULJLQDO VWDII L
RYHUDOO VWDII OHYHOV UHPDLQHG WKH VDPH )RXU
GHSDUWPHQW 1RW VXUSULVLQJO\ WKLV JURXS FRXO(
WKH SDVW WZR DQG D KDOI \HDUV WKH\ KDG VHHQ QH
WKH PDQDJHPHQW WHDP KDG WXUQHG RYHU WKUHH W
WXUQRYHU SURFHVVHV KDG EHFRPH EURNHQ DQG LQH

7KLV EDFNJURXQG FUHDWHG DQ LQWULJXLQJ HQYLU
UHVHDUFK DQG WKLQNLQJ RQ WKH JRDO EDVHG PHD)\
*4 0 PRGHO SUHVHQWHG E\ %R\G DEF ERWK T]
PHWKRGV ZHUH GHSOR\HG WR HYDOXDWH WKH FRQFHS
SULPDULO\ FRQFHUQHG ZLWK WKH DSSOLFDELOLW\ RI
LQ FRQWH[WXDOLVLQJ DQG GRFXPHQWLQJ EXVLQHVV S



%DVHOLQH 6LWXDWLRQ $QDO\VLV

$W ILUVW JODQFH RYHUDOO VXSSRUW XVDJH )LJXUF
GXH WR SURGXFW PDWXULW\ DQG FXVWRPHU H[SHUL
ORQJHU WKH FRPSOH[LW\ DQG IUHTXHQF\ RI VXSSRU
PRUH H[SHULHQFHG LQ XVLQJ WKH VRIWZDUH DQG UH\
EHHQ EXPS\ ZLWK VHYHUDO KLJK SURILOH FKDQJHV 1
HDFK RI WKHVH FKDQJHV FDXVLQJ VHYHUH PRUDOH
SURGXFWLYLW\ 'HVSLWH WKH PRUDOH SUREOHPV
LPSURYLQJ WRZDUG WKH HQG RI WKH \HDU

JLIXUH &DOHQGDU <HDU 6XSSRUW 8VDJH

$2$00 &ORVHGP: $00 &UHDWHG 2L 2'LITHUHQWLDO
/LQHDU $00 &ORVHG /LQHDU 'LIIHUHQWLDO

+RZHYHU D FORVHU ORRN DW WKH KDOI \HDU XVDJ
EHILQQLQJ RI WKH \HDU LQ WKH ZDNH RI WKH &KULVYV
ZKLOH VWDII ZHUH RQ WKH KROLGD\ DQG SURGXFWLY
ZDV FDOFXODWHG DV WKH GLITHUHQWLDO EHWZHHQ R
E\ WKH OLQH DW WKH ERWWRP RI WKH JUDSK *HQHU
PRUH WLFNHWV EHLQJ RSHQHG WKDQ FORVHG ,QYHU)
PRUH WLFNHWYV EHLQJ FORVHG WKDQ RSHQHG



$W WKH HQG RI -DQXDU\ RYHU VWDII PHPEHUV ZHUF
LQ D GURS LQ SURGXFWLYLW\ DV WKH VXSSRUW WHI
JHEUXDU\ VXSSRUW SURGXFWLYLW\ DJDLQ GURSSHG
YHUVLRQ +RZHYHU WZR RWKHU HYHQWV ZHUH YHU\

7HFKQLFDO $QDO\VW 7% KDG WR JR RQ FRPSDVVLR
XQH[SHFWHG GURS LQ SURGXFWLYLW\ LQGLFDWLQJ W
FRQWULEXWRU 6HFRQGO\ LQ OD\ WKHUH ZDV D VLJQ
DQDO\WW ZDV WUDQVIHUUHG RXW Rl WKH GHSDUWPHQ
VLIQLILFDQW HIIRUW ZDV SXW LQ LQ DGYDQFH WR FO

JLIXUH JLUVW +DOI 6XSSRUW 8VDJH

7KH DQDO\VLV RI WKH VHFRQG KDOI )LJXUH RI W
WUHQGV DQG D IHZ LQWHUHVWLQJ ILQGLQJV



JLIXUH 6HFRQG +DOIlI 6XSSRUW 8VDJH

¥ &ORVHG 2©12&UHDWHG 2 'LITHUHQWLDO
/LQHDU &UHDWHGLQHDU 'LIIHUHQWLDO

,Q $XIXVW DQG 6HSWHPEHU WKHUH ZHUH WZR XQH
,QGLYLGXDO LQWHUYLHZYVY UHYHDOHG WKDW LQ $XJXV
JRLQJ WR EH PDGH UHGXQGDQW 7KH VXSSRVHG GDW
ZLWK WKH VHFRQG GURS LQ SURGXFWLYLW\ LQ 6HSWH
LQ 2FWREHU EXW LW GLG QRW GLUHFWO\ LPSDFW \
SURGXFWLYLW\ VXIIHUHG DJDLQ +RZHYHU WKLV FI
RUJDQLVDWLRQDO LVVXHV FRXSOHG ZLWK RQH DQDO
LQFUHDVH LQ SURGXFWLYLW\ LQ WKH OHDG XS WR K
'"HVSLWH WKHVH VLIQLILFDQW PRUDOH LVVXHV DQG F
VHFRQG KDOl WKHUH VHHPHG WR EH D VOLJKW LPSUR
QHZV FRQVLGHULQJ WKDW WKH WHDP VHHPHG WR EH

&KDQQHO 8VDJH 3URILOH

7TKH FRPSDQ\ FRPPXQLFDWHG ZLWK LWV FXVWRPHUV
RFFDVLRQDOO\ D IHZ RWKHU FKDQQHOV VXFK DV ID[ D



, Q RI WKH VXSSRUW WLFNHWYV ZHUH RSHQHG R’
WKH UHPDLQGHU ORJJHG YLD HPDLO 7DEOH

E\ SKRQH ZHUH FORVHG RQ DYHUDJH VHYHQ GD\V IDV
HPDLO DQG RQ DYHUDJH GD\V IDVWHU WKDQ WKH RC
SRUWDO (YHQ GXULQJ WKLV FXUVRU\ DQDO\VLV RI WL
GLITHUHQFH LQ HLWKHU WKH W\SH LVVXH UHSRUWHG E
UHVSRQG WR WKH LVVXHV

7TDEOH 1XPEHU RI 6 XSSRUW 7LFNHWYV 2SHQHG E\ ,QIRUPDWI
6WDW XV $YJ 'D\V
2SHQ
7TRWDO &ORVH@SHQ

(PDLO

2WKHU

3KRQH

‘HE

*UDQG 7RWDO

4XDOLWDWLYH $VVHVVPHQW

,Q 'HFHPEHU RI WKH VXSSRUW WHDP ZDV LQW
XQGHUVWDQGLQJ RI WKH JURXSYTV UROHV UHVSRQVLE
LOQWHUYLHZV FRQVLVWHG RI VHPL IRUPDO RQH RQ RQF
WKH WHDP DW ZRUN 7KUHH LQWHUYLHZV ZHUH FRQGX
WKH WHDPfV PDQDJHU 78% 6XPPDU\ ILQGLQJV ZHUFE
PDQDIJHPHQW WHDP IRU FRPPHQW

7KH LQWHUYLHZVY DQG GLVFXVVLRQV ZLWK DQDO\VWYV
VHH DSSHQGLFHV IRU LQWHUYLHZ QRWHYV 6HYHQ SU
DUHDV RI FRQFHUQ IRU WKH YDULRXV FRQVWLWXHQFLF



3RRU ORUDOMW DQG IRUHPRVW WKH UHGXQGDQFL
JHQHUDO XQFHUWDLQW\ KDG WDNHQ LWV WROO F
HFRQRP\ Rl WKH SUHYLRXV IHZ \HDUV KDG VHW D
FDPH WR SD\ UDLVHV ,Q WKH GRW FRP KH\GD\ L
DQG UHFHLYH SHU FHQW SD\ UDLVHV HYHU\ \
WRRN RYHU LW TXLFNO\ IRXQG WKDW WKH WHDP
PDUNHW UDWHV IRU WKRVH SRVLWLRQV E\

H[SHFWDWLRQV KDG QRW \HW EHHQ WHPSHUHG E
ZHUH YHU\ GLVDSSRLQWHG E\ PRGHVW SHU FHC

(VFDODWLRQ SURFHGXUHV ZHUH SRRUO\ GHILQ
&RXQWHUSDUWY LQ WKH 86 ZHUH XQHTXLSSHG DQ
(XURSHDQ VXSSRUWSLSBREGWRV UHRUJDQLVDWL
UHFODVVLILFDWLRQ DV D VWDQG DORQH EXVLQH
IUDJPHQWHG DQG LQHIILFLHQW 7KH RQO\ RIILFLI
86 SURGXFW PDQDJHPHQW DQG WKDW ZDV RQO\ \
2FFDVLRQDOO\ ZKHQ FDOOV ZHUH SDVVHG WKUR
WKH OHDVW H[SHULHQFHG DQDO\VWV DQG DQVZH
WKDW ZDV UHFHLYHG ZDV GXH WR SHUVRQDO Ut
FLUFXPYHQWHG PDQDJHPHQW DXWKRULW\

6LIJQLILFDQW 3XQSDLG FRQVXOWLQJ DOQHWKR UG
WKH QDWXUDO LQFOLQDWLRQ WR EH KHOSIXO DQ
VSHQW DQ LQRUGLQDWH DPRXQW RI WLPH RQ L
FRQWUDFWXDO REOLJDWLRQV 7KLV ZDV ERWK X
DELOLW\ WR UHVROYH RWKHU FXVWRPHUfV FRQW.L

6XSSRUW VHUYLFH ZDV SRRUO\ XSHH WHRH MWKHHG EB) RANXHV
SRRUO\ GHILQHG HVFDODWLRQ SURFHGXUHV WKF
QHHGV TXLFNO\ DQG HIILFLHQWO\ KDG EHHQ VLJQ
EXJIJLQHVV RI WKH SURGXFW DQG WKH IUHTXHQW



PDQDIJHPHQW VRPH FXVWRPHUV YLHZHG WKH WHI
DGGHG OLWWOH YDOXH $V VHHQ GXULQJ WKH REV
WR EH XQIRXQGHG *HQHUDOO\ DOO RI WKH LVVXl
JHQXLQH GHIHFWV $00 RWKHU SUREOHPV ZHUH UL

7KH WHDP ZDV ODFNLQJ LQ ERWK SURGXKFNWWRG EI
RUJDQLVDWLRQDO FRVW FXWWLQJ DQG ODFN RI IF
E\ WKH SUHYLRXV PDQDJHPHQW WHDP DQDO\VWYV
WKH SUHYLRXV WZR UHOHDVHG YHUVLRQV RI WKH
VXSSRUW $GGLWLRQDOO\ WKH\ KDG QHYHU UF
GDWDEDVHV QHWZRUNLQJ HWF WKDW LV QHFHVYV

IDFN RI LQIUDVWUXFWXUH DQG FRQMWQFEE EMHRUN
WKH UHFODVVLILEFDWLRQ DV D VWDQGDORQH EXVL
NQRZOHGJHEDVH DQG VXSSRUW V\VWHP ORFDWHG
DQG FRXOG QRW EH PRGLILHG WR VXLWH WKH
)XUWKHUPRUH WKH WHDP GLGQYW KDYH SURSHU
LQWHUQDWLRQDO RSHUDWLQJ V\VWHPYV

&EXVWRPHUV ZHUH QRW IROORZLQJ FRQWKBRRWXD O
V\VWHPV DQG ZDWFKIXO PDQDJHPHQW RYHU WKH
VWRSSHG IROORZLQJ FROQWUDFWXDO SURFHGXUHV
WKHLU REOLJDWLRQV EHIRUH SODFLQJ D VXSSRL
FKHFNHG WKH :HE EDVHG NQRZOHGJH EDVH RU LQ\
IL[HV EHIRUH SODFLQJ D FDOO

$ *RDO %DVHG OHWKRGRORJ\ IRU (YDC
'RFXPHQWDWLRQ

*LYHQ WKH FRPSOH[LW\ RI WKH VLWXDWLRQ WKH PD(
HISHULPHQWDO PHWKRGRORJ\ WR GRFXPHQW WKH



REWLVDWLRQ HIITRUWYV *LYHQ WKH PRUDOH VLWXDWLF
QRW WR UHYHDO WR WKH VXSSRUW WHDP WKDW DQ HJ[

7KH WHQ VWHSV RI WKH JRDO GULYHQ SURFHVVHV RX
IRU WKLY VLWXDWLRQ WR WKH IROORZLQJ QLQH VWHS

,GHQWLI\ EXVLQHVV REMHFWLYHV RU GHVLUHG R}
,GHQWLI\ ZKDW \RX ZDQW WR NQRZ RU OHDUQ
,GHQWLI\ VXE JRDOV

,GHQWLI\ HQWLWLHY DQG DWWULEXWHYV
YRUPDOLVH PHDVXUHPHQW JRDOV

,GHQWLI\ LQGLFDWRUYV

'"HILQH PHDVXUHYV

,GHQWLI\ DQG HYDOXDWH GDWD VRXUFHV
,PSOHPHQWDWLRQ Rl SURJUDPPH

BWHS ,GHQWLI\LQJ %XVLQHVV *RDOV

%DVHG RQ WKH DQDO\WLV DERYH WKH PDQDJHU RI °
PDQDJHPHQW WHDP ZHUH SULPDULO\ LOQOWHUHVWHG LQ

,QFUHDVH 3URGXFWLYLW\ HVVHQWLDOO\ 3GR PR
'"HFUHDVH &RVWYV GHFUHDVH WKH FRVW RI VHUY
,PSURYH ORUDOH LW ZDV LPPHGLDWHO\ DSSDUH
DQG IRU DQ\ FKDQJH SURJUDPPH WR EH HIIHFWLY}
WKDW DGGUHVVHG WKH SHRSOH LVVXHV

6WHS ,GHQWLI\LQJ .QRZOHGJH 3RLQWYV

1H[W PDQDJHPHQW DQG WKH PRVW VHQLRU WHFKQLFI
RI WKH LQIRUPDWLRQ WKDW WKH\ QHHGHG WR PDW
PDQDIJHPHQW DQG WKH VXSSRUW WHDP WKH LPSRUWI
ZHUH LGHQWLILHG DQG FDWHJRULVHG E\ RXWSXWYV
DFWLYLWLHY SURFHVVHVY )RU HDFK HQWLW\ LGHQWL
VHULHV RI TXHVWLRQV WKDW WKH\ ZRXOG OLNH DQVZI



7TDEOH (QWLWLHV 2ZQHG %\ ODQDJHPHQW

SURGXFWYV %\ S3URGXFWYV

&XVWRPHU 6DWUH FKWWRFHUYV JHWWLQJ WKH VHUYLFH DSSURSULD\
:KDW LV WKH VWUDWHJLF YDOXH RI HDFK FXVWRPHU"
+RZ PXFK UHYHQXH LV SURGXFHG E\ HDFK FXVWRPHU

%XGIHW KDW LV WKH FRVW RI VHUYLFH"
KDW UHYHQXH LI DQ\ FDQ EH DWWULEXWHG WR WK

, QS XWYV 5HVRXUFHV
6DODULHYV $UH VDODULHV FRPSHWLWLYH"
$UH VDODU\ OHYHOV WRR KLJK"
6WDII /HYHOV $UH VWDII OHYHOV DSSURSULDWH IRU ZRUN ORDGV"
7UDLQLQJ %XGMWKHUH PRQH\ LQ WKH EXGJHW DYDLODEOH IRU WU
+RZ PXFK PRQH\ VKRXOG EH VSHQW RQ WUDLQLQJ"
+RZ ZLOO UHWXUQ RQ LQYHVWPHQW EH PHDVXUHG"
1HZ 3URGXFW SBMEHDNVNBM OHYHOV DSSURSULDWH LQ OLJKW RI IXWXL

,QWHUQDO $UWHIDFWYV

'HPDQGV IRU XBDIPXFK RI WKH WHDPV WLPH LV EHLQJ XVHG IRU LG

VHUYLFHV LVVXHV RU XQSDLG FRQVXOWLQJ"

$FWLYLWLHV 3URFHVYV

(VFDODWLRQ 3¥RFHVGKH BESURSULDWH HVFDODWLRQ SURFHGXUHV L
+RZ FDQ SURFHGXUHV EH LPSURYHG"

7D EHO (QWLWLHYVY RZQHG E\ 7%

SURGXFWV %\ SURGXFWYV

BURGXFWLYLW\V WKH WHDP SHUIRUPLQJ DW WKH DSSURSULDWH OH
:KDW LV WKH DSSURSULDWH OHYHO KRZ GHILQHG
+RZ PDQ\ WLFNHWV DUH RSHQHG SHU GD\ ZHHN PRQ

DQDO\VW"
+RZ PDQ\ WLFNHWV DUH FORVHG SHU GD\ ZHHN PRQ
DQDO\VW"
+RZ PDQ\ WLFNHWV DUH FDUULHG SHU GD\ ZHHN PR
DQDO\VW"

&RVW RI 6HUYL#HFHHA PXFK GRHV LW FRVW SHU WLFNHW"
$UH FXVWRPHUV JHWWLQJ YDOXH IRU WKH PRQH\"
$UH FXVWRPHUV JHWWLQJ WRR PXFK IRU WKH PRQH\"
+RZ PDQ\ WLFNHWYV DUH RSHQHG SHU GD\ ZHHN PRQ
FXVWRPHU"
+RZ PDQ\ WLFNHWYVY DUH FORVHG SHU GD\ ZHHN PRQ
FXVWRPHU"
$UH FXVWRPHUV JHWWLQJ VHUYLFHV WKDW WKH\ KDY
$UH FXVWRPHUV TXDOLILHG WR UHFHLYH VXSSRUW"

,QSXWV S5HVRXUFHYV
2SHQHG 7LFNHWR/Z PDQ\ WLFNHWYV DUH RSHQHG SHU GD\ ZHHN PRQ
([SHULHQFH RI'PHYHOHRIWK RI WLPH D FXVWRPHU KDG EHHQ ZRUNL
FXVWRPHU VXSSRUW XVDJH"
'R PRUH H[SHULHQFHG FXVWRPHU ILQG PRUH GHIHFW
WKH EXVLQHVY GHVSLWH LQFUHDVHG VXSSRUW XVDJl
6XSSRUW 6\VWHPWKH VAIVWHP DGHTXDWH WR HQIRUFH SURFHGXUHV'
'HIHFWYV +RZ PXFK WLPH LV VSHQG RQ GHIHFWVY DQG QRW VXS!
7UDLQLQJ :KDW OHYHO RI WUDLQLQJ GRHVY HDFK VWDII PHPEHU

,QWHUQDO $UWHIDFWYV



&ORVHG 7LFNHWRZ PDQ\ WLFNHWYV DUH FORVHG SHU GD\ ZHHN PR(

&DUULHG 7LFNHRVAY PDQ\ WLFNHWYV DUH FDUULHG SHU GD\ ZHHN PF

%DFNORJ

7TLENHW 6RXUFHRHV WKH VRXUFH Rl WKH WLFNHW HPDLO WHOHSK
WDNHV WR FORVH"

'‘D\V 2SHQ :KDW LV WKH DYHUDJH GD\V RSHQ $'2 SHU WLFNHW
'RHV $'2 YDU\ E\ FXVWRPHU LQGLFDWLQJ OHYHO RI

0X0O009,8W™" ; UO8 8

7LPH VSHQW RQ@RZORXEKQMWLPH LV EHLQJ VSHQW RQ QRQ VXSSRUW I

WLFNHWV

7LPH VSHQW RQ QRQ

VXSSRUW UHODWHG

DFWLYLWLHYV

6XSSRUW 6\VWHRDW VNLOOV DUH QHFHVVDU\ WR PDNH WKH FKDQJH

'HYHORSPHQW :KDW HQYLURQPHQWDO FKDQJHV DUH QHFHVVDU\"
:KDW DUH WKH GHSHQGHQFLHV IRU PDNLQJ WKHVH F

6WHS ,GHQWLI\LQJ %XVLQHVV 6XE *RDOV

,Q WKH QH[W VWHS WKH TXHVWLRQV ZHUH JURXSHG E
ILYH WRSLFDO JURXSLQJVY HPHUJHG 3HRSOH 3URFHWV!
&XVWRPHU

7TDEOH 4XHVWLRQ *URXSLQJV

*URXSLQJV 4XHVWLRQV 5HODWHG WR %XVLQHVV *REL
VVXHV Lo M $ -.-w o Loz7 @11 & v Y+ s v

3HRSOH :KDW OHYHO RlWUDLQLQJ GRHV HDFK VWDII PHPEH
+RZ PDQ\ WLFNHWY DUH FORVHG SHU GD\ ZHHN PR
+RZ PDQ\ WLFNHWYVY DUH FDUULHG SHU GD\ ZHHN P
.,V WKH WHDP SHUIRUPLQJ DW WKH DSSURSULDWH O
:KDW LV WKH DSSURSULDWH OHYHO KRZ GHILQHG
+RZ PDQ\ WLFNHWY DUH RSHQHG SHU GD\ ZHHN PR

DQDO\VW"

+RZ PDQ\ WLFNHWV DUH FORVHG SHU GD\ ZHHN PR
DQDO\VW"

+RZ PDQ\ WLFNHWV DUH FDUULHG SHU GD\ ZHHN F
DQDO\VW"

$UH VDODULHY FRPSHWLWLYH"
+RZ PXFK PRQH\ VKRXOG EH VSHQW RQ WUDLQLQJ"
+RZ ZLOO UHWXUQ RQ WUDLQLQJ LQYHVWPHQW EH F



BURFHVV

+RZ PXFK RI WKH WHDPV WLPH LV EHLQJ XVHG IR

OHDVXUHPHQ\WSSRUW LVVXHV RU XQSDLG FRQVXOWLQJ"

6\VWHPYV

&RVW

&EXVWRPHU

+RZ PDQ\ WLFNHWV DUH RSHQHG SHU GD\ ZHHN PR
+RZ PXFK WLPH LV VSHQG RQ GHIHFWV DQG QRW VX!
+RZ PDQ\ WLFNHWV DUH FORVHG SHU GD\ ZHHN PR«
+RZ PDQ\ WLFNHWV DUH FDUULHG SHU GD\ ZHHN PF
'RHV WKH VRXUFH RI WKH WLFNHW HPDLO WHOHSK
WDNHV WR FORVH"

"KDW LV WKH DYHUDJH GD\V RSHQ $'2 SHU WLFNHW
'RHV $'2 YDU\ E\ FXVWRPHU LQGLFDWLQJ OHYHO RI
$UH VWDIl OHYHOV DSSURSULDWH IRU ZRUN ORDGV"
$UH WKH DSSURSULDWH HVFDODWLRQ SURFHGXUHYV
+RZ FDQ SURFHGXUHV EH LPSURYHG"

,V WKH VIVWHP DGHTXDWH WR HQIRUFH SURFHGXUH\
KDW VNLOOV DUH QHFHVVDU\ WR PDNH WKH FKDQJH
KDW HQYLURQPHQWDO FKDQJHV DUH QHFHVVDU\"
KDW DUH WKH GHSHQGHQFLHV IRU PDNLQJ WKHVH F
'KDW LV WKH FRVW RI VHUYLFH"

KDW UHYHQXH LI DQ\ FDQ EH DWWULEXWHG WR VX
+RZ PXFK WLPH LV VSHQG RQ GHIHFWV DQG QRW VX!
$UH VDODULHV FRPSHWLWLYH"

$UH VDODU\ OHYHOV WRR KLJK"

,V WKHUH PRQH\ LQ WKH EXGJHW DYDLODEOH IRU W
+RZ PXFK PRQH\ VKRXOG EH VSHQW RQ WUDLQLQJ"
+RZ ZLOO UHWXUQ RQ WUDLQLQJ LQYHVWPHQW EH P
+RZ PXFK WLPH LV EHLQJ VSHQW RQ QRQ VXSSRUW I
+RZ PXFK GRHV LW FRVW SHU WLFNHW"

$UH FXVWRPHUV JHWWLQJ YDOXH IRU WKH PRQH\"
$UH FXVWRPHUV JHWWLQJ WRR PXFK IRU WKH PRQH\
+RZ PDQ\ WLFNHWV DUH RSHQHG SHU GD\ ZHHN PR
FXVWRPHU"

+RZ PDQ\ WLFNHWV DUH FORVHG SHU GD\ ZHHN PR
FXVWRPHU"

$UH FXVWRPHUV JHWWLQJ VHUYLFHV WKDW WKH\ KD
$UH FXVWRPHUV TXDOLILHG WR UHFHLYH VXSSRUW"
,V WKHUH PRQH\ LQ WKH EXGJHW DYDLODEOH IRU WL
+RZ PXFK PRQH\ VKRXOG EH VSHQW RQ WUDLQLQJ"
+RZ ZLOO UHWXUQ RQ WUDLQLQJ LQYHVWPHQW EH P
$UH FXVWRPHUV JHWWLQJ WKH VHUYLFH DSSURSULD
:KDW LV WKH VWUDWHJLF YDOXH RI HDFK FXVWRPHU
+RZ PXFK UHYHQXH LV SURGXFHG E\ HDFK FXVWRPH |
$UH FXVWRPHUV JHWWLQJ YDOXH IRU WKH PRQH\"
$UH FXVWRPHUV JHWWLQJ WRR PXFK IRU WKH PRQH\
+RZ PXFK Rl WKH WHDPV WLPH LV EHLQJ XVHG IRU L
VXSSRUW LVVXHV RU XQSDLG FRQVXOWLQJ"

+RZ PDQ\ WLFNHWV DUH RSHQHG SHU GD\ ZHHN PR
FXVWRPHU"

+RZ PDQ\ WLFNHWYV DUH FORVHG SHU GD\ ZHHN PRC
FXVWRPHU"

$UH FXVWRPHUV JHWWLQJ VHUYLFHVY WKDW WKH\ KD
$UH FXVWRPHUV TXDOLILHG WR UHFHLYH VXSSRUW"
+RZ PDQ\ WLFNHWV DUH RSHQHG SHU GD\ ZHHN PR
'RHV OHQJWK RI WLPH D FXVWRPHU KDG EHHQ ZRUNL
VXSSRUW XVDJH"

'R PRUH H[SHULHQFHG FXVWRPHU ILQG PRUH GHIHF\
WR WKH EXVLQHVY GHVSLWH LQFUHDVHG VXSSRUW X



: KHQ WKH TXHVWLRQV ZHUH DQDO\WHG ZLWKLQ WKF
HPHUJHG 7DEOH 3uLpPDULO\ LW EHFDPH FOHDU

WKDW FKDQJHV ZRXOG QHHG WR EH PDGH WR WKH
FXVWRPHU HQWLW\ HPHUJHG TXLWH VWURQJO\ DV D
JRDOV

7TDEOH '"HULYHG 6XE JRDOV
v HULYHG 6XE JRDOV
,PSURYH 3HRSOH &RPSHWHQF\
,PSURYH 3URFHVVHYVY 3URFHGXUHYV
,PSURYH 6\VWHPYV
'"HFUHDVH &RVWYV WKURXJK LQFUHDVLQJ SURGXFWL?
%HWWHU ODQDJH WKH &XVWRPHU

6WHS ,GHQWLI\ (QWLWLHYV DQG $WWULEX

JRU HDFK RI WKH VXE JRDOV DQG UHODWHG TXHVWLR
DQG DWWULEXWHYV DUH LGHQWLILHG 7DEOH 7K
HOQWLWLHY DQG DWWULEXWHY IRU PHDVXUHPHQW DQC(
WKH SUREOHP DUHDV

7DEOH (QWLWLHV DQG $WWULEXWHYV
6XE *RDOAMKHVWLRQV (QWLWLHVSWWULEXWHYV
,PSURYH :KDW OHYHO RI WUDLQLQHOGRHWRBDFIHYBE®DIWI WUDLQI
3HRSOH PHPEHU QHHG" DELOLW\ SHUIRUP

+ PDQ\ WLFENHWYVY DUH FORVHG SHOHGBYO
&RPSHWHZQEN PRQWK TXDUWHU DQG \HDU"
+RzZ PDQ\ WLFNHWYV DUH FDUULHG SHU GD\



JLENHWV 1XPEHU RSHQHG
FORVHG FDUULHG
SHULRG
PSURYH +RZ PXFK RI WKH WHDPVLWNRWVLY EHXBBHU RSHQHG
3UREHVVKYHG IRU LQWHUQDO SXUSRVHV QRGOVRSBRUMDUULHG
3URFHGXU€J—!€7HV RU XQSDLG FRQVXOWLQJ" SHULRG $'2 WLPH
PDQ\ WLFNHWV DUH RSHQHG SHBO®RNH
ZHHN PRQWK TXDUWHU'HDRBWWDU" 1XPEHU
+RZ PXFK WLPH LV VSHQ®RRQFGHRHFWWPNIL®G 7HOHSKROQ|
QRW VXSSRUW LVVXHV" ‘HE
+RZ PDQ\ WLFNHWV DUH FORVHG SHU GD\
ZHHN PROQWK TXDUWHU*PHERRBHY» 6NLOO OHYHO
+RZ PDQ\ WLFNHWYV DUH FDUULHG SHU GD\
ZHHN PRQWK TXDUWHU DQG \HDU"
'RHV WKH VRXUFH RI WKH WLFNHW HPDLO
WHOHSKRQH ZHE HWF LPSDFW WKH WLPH LW
WDNHVY WR EORVH" 8QSDLG FRQWRXWNVQDXWKRULVD\
'KDW LV WKH DYHUDJH GD\V RSHQ §$'2
SHU WLFNHW"
'RHV  $'2 YDU\ E\ FXVWRPHU
LQGLFDWLQJ OHYHO RI FRPSHWHQFH
$UH WKH DSSURSULDWEFDOBWERQDRFXPHQWDWLRQ
SURFHGXUHV LQ SODFH"SURFHGXUHVDGKHUHQFH LQWH
+RZ FDQ SURFHGXUHV EH LPSURYHG"XQGHUVWDQGLQJ
$UH VWDII OHYHOV DSSGMBSULDWHORRXZRUN 2SWLPXP
ORDGV" OHYHOV

,PSURYH ,V WKH V\VWHP DGHTX®\WWHWR HQRDOHBHV
6\WWHPY GRFXPHQWHG SURFHGXUHV" '"HSHQGHQFLHV
KDW VNLOOV DUH QHFHR¥RBHQWRHBDNH WKH
FKDQJHV WR WKH VXSSRIUWRNMGXHR'V
:KDW HQYLURQPHQWDO,7 #WMDRQJHV $YWDHODELOLW\ 6NLC
QHFHVVDU\"
'KDW DUH WKH GHSHQGHQFLHV IRU PDNLQJ
WKHVH FKDQJHV"

'"HFUHDVHRZ PXFK RI WKH WHDPV7WHHFWVLY EHL®BPEHU RSHQHG
&RVWY XVHG IRU LQWHUQDO SXUSRVHV QRQURSSRUWDUULHG |
WKURXJKLEVVYXHV RU XQSDLG FRQVXOWLQJ" SHULRG $'2 WLPH
:KDW LV WKH FRVW RI VHUYLFH" FORVH
LQFUHDVLG@d UHYHQXH LI DQ\ FIDIG FEMHYDWWUKPXWH G
SURGXFWALR ULMB\SRUW HITRUWV" 6RXUFH RI 7L(PNDHW 7HOHSKRQH
,V WKHUH PRQH\ LQ WKH EXGJHW DYDH@DEOH
IRU WUDLQLQJ" &XVWRPHU 6NLOO OHYHO 6N

+RZ PXFK PRQH\ VKRXOG EH VSHQW RRYHO &RQWUDFW W
WUDLQLQJ"

+RZ ZLOO UHWXUQ RQ WUDLQLQJ LQYHVWPHQW

EH PHDVXUHG"

+RZ PXFK WLPH LV VSHQ&QR O LGH&RRMRIWIGQDXWKRULVDYV
QRW VXSSRUW LVVXHV"

+RZ PXFK WLPH LV EHLQJ VSHQW RQ QRQ

VXSSRUW DFWLYLWLHV"

+RZ PXFK GRHV LW FRVW SHU WLENHW"

$UH FXVWRPHUV JHWWLJY B pOLQY IRXERRPQW  *%3
PRQH\"

$UH FXVWRPHUV JHWWLQJ WRR PXFK IRU WKH

PRQH\"

77 $ $A BBBBBBB



7UDLQLQJ &RXUVHV VNLC
GHILFLHQFLHYV

SHWXUQ RQ WIBNIRYIHII PRUDC
LOQYHVWPHQW.QFUHDVHG
SURGXFWLYLW\

%BWHWWHUSUH FXVWRPHUYV JHWWLQLANKHWVHUYLRKREHU RSHQHG
O0DQDJH DSSURSULDWH WR WKHLU YDOXH WR W&RIVHG FDUULHG
VLQHVV" SHULRG $'2 WLPH

&XVWRP KDW LV WKH VWUDWHJILF YDOXH RI| HDOFKV H
FXVWRPHU"
+RZ PXFK UHYHQXH LV SURGXFHG E\

HDEK EXVWRPHU" "HIHFWYV 1XPEHU

$UH FXVWRPHUV JHWWLQJ YDOXH IRU WKH

PRQH\"

$UH FXVWRPHUV JHWWLQJ WRR PXFK IRU WKH

PRQH\"

+RZ PDQ\ WLFNHWV DUH RSHQOHG_ SHU GD\

ZHHN PRQWK TxDUWwWHU®PRASY HEBMB%%?“M THOHSKRG

FXVWRPHU"

+RZ PDQ\ WLFNHWY DUH FORVHG SHU GD\
ZHHN PRQWK TXDUWHU \HDU E\ HDFK
FXVWRPHU"

$UH FXVWRPHUV JHWWL%J(WVVI!?JIXILIEJHVGVMEBW OHYHO 6

¥VUKHH\F§\?\TV|-I|? F?HRU\S/DTLXGD IORLLIJIILHG WR UHFH/ HYYHHO &RQWUD
SUH FXVW WhTpv ([SHULHG
YHO 4 XDOLILED

/E
+RZ PDQ\ WLFENHWY DUH RSHQHG SHU/ 0
ZHHN PRQWK TXDUWHU WW\Hﬂ¥

6 POHLWDWLYH
'RHV OHQJWK RI WLPH D FX RF‘D ) |¥ VVPHQW EDVH
EHHQ ZRUNLQJ ZLWK WKH VRIWZDUH Il-llYE&XH DQG SUH\
VXSSRUW XVDJH"

'R PRUH H[SHULHQFHG FXVWRPHU ILQG
PRUH GHIHFWV DQG EXJ¥YWRX pc B RROXWY *%3
WR WKH EXVLQHVV GHVSLWH LQFUHDVHG
VXSSRUW XVDJH "

6WHS &RQWH[WXDOLVH *RDOV

JROORZLQJ WKH PHWKRGRORJ\ RXWOLQHG FHIHYOLAR XV

WKLV VWHS 3IRUPDOLVLQJ PHDVXUHPHQW JRDO"
LOQWR FRQWH[W E\ GHILQLQJ WKH SXUSRVH SHI
PHDVXUHPHQW HYDOXDWLRQ 7DEOH '‘XH WR WK



GLUHG VOLJKWO\ I[URP WKH SUHYLRXV ZRUNV 3ULPDU
SIUHTXHQF\’

7DEOH &RQWH[WXDOLVHG 2EMHFWV Rl ,QWHUHVW

2EMHFW 3XJUSRVH SHUVSHFWLYHHTXHQF\

,QWHUHVW

&XVWRPHU (YDOXDWH FXK/MYR AM D O X D W DRIQ VXMW HPRIR) W VHYHLU
LQWHUDFWLRQ WRHGRARMIPQQHVRPGW RD \HDU DQG
LI WKH FXVWRPHZU INKH SFXPRMORPHIVWHG WR D\

JHWWLQJ WKH SBUHYSBFWRLIYH  VIDW IRHNWFRMLRQ VXUY H\
VHUYLFH WKDW WFKRH\HSDN WKH H[HUFLVH
ZLWKRXW EHLQJ RYHU

VHUYHG

S3HRSOH (YDOXDWH LI VWWOQDIJHPDN W &RQGXFW HYDOXDWLRQ
UHTXLVLWH VNLOOV WR GR DV SDUW RI WKH DQQXDC
WKHLU MREV UHYLHZ

6XSSRUW 3URMHWMWWPLQH LI SDRBBNRHE®W (YDD@EOWH \HDUO\ RU
DUH DGHTXDWHHWRORXISISRUW EXVLQHVV PRGHO FKDQ

FRVW SHRSOH DQG OHDVXUHPHQW VHYHU
FXVWRPHU LQLWLDWLYH WLPHYV D \HDU DQG
"HULYH DQG GRFXPHQW FRQWUDVWHG WR D \}
PHDVXUHV VDWLVIDFWLRQ VXUYH\
,OQWHUQDO 6HWWHWRLQH LI WRIBORASSHRUW (YDOXDWH \HDUO\ RU
VAIVWHP LV DGHTXDWH WR SURFHVVHV FKDQJH

VXSSRUW SHRSOH SURFHVV
FRVW DQG FXVWRPHU
LQLWLDWLYHYV
&RVW UHGXFWWRQPLQH ZKHDKDFRFMWQW &RQWLQXRXVO\ HYDOX

HIILFLHQFLHV FDQ EH %XLOG PHDVXUHPHQW
JDLQHG ILQDQFLDO UHSRUWLQJ
6WHS ,GHQWLI\ ,QGLFDWRUYV

$IJDLQ WKLV VWHS GLIIHUHG VOLJKWO\ WKDQ WKH PH
PRVW RI WKH TXHVWLRQV UDLVHG LQ WKH SUHYLRX\
UHTXLUHG RQH RIl GLFKRWRPRXV DQVZHUV LW ZDV IH
EDVHG RQ WKH LGHQWLILHG HQWLWLHY DQG DWWULEX"

7TDEOH ,QGLFDWRUYV

(QWLWLHYVY $WWULEXWHV ,QGLFDWRUV
&XVWRPHU 6NLOO OHYHO  AXPEHWFDWLMHRIQNVLILHG VWDII
/IHYHO &HUWLILHG 6XSSRUW &HQWUH 6WD\
&RQWUDFW WHUPWRQWUDFW 6HUYLFH /HYHO $JUHHP
$JUHHG VHUYLFHV



(QWLWLHV $WWULEXWHVY ,QGLFDWRUV
(ISHULHQFH /HYHODWH RI FHUWLILFDWLRQ

6DWLVIDFWLRQ /H¥HDUO\ 6DWLVIDFWLRQ 6XUYH\ 5H

'"HIHFWYV 1XPEHU LQ SHULRGXPEHU RI GHIHFWV UHSRUWHG E
TXDUWHU \HDU
$'2 'D\V WR UHVROXWLRQ
'RFEXPHQWHG $YDLODELOLW\ +DYH GRFXPHQWHG SURFHGXUHV
SURFHGXUHYV DQG UHDG" < 1
&RPSOLDQFH $UH FXVWRPHUYV IROORZLQJ

SURFHGXUHV"
,V FRPSOLDQFH PRQLWRUHG"

,7 6WDII $YDLODELOLW\ ODVWHU SURMHFW VFKHGXOH ZLWl
6NLOOV 6NLOOV DXGLW

6RXUFH RI 7LFNPWLO 7HOHSKRQBRXHEH RI WLFNHW E\ SHULRG DQC(

6\VWHP &KDQJHV SHTXLUHPHQWY '"RFXPHQW

'"HSHQGHQFLHV %DVHOLQH DVVHVVPHQW
7HDP 6WDII $QDIOYWW RI WUDLQLBNLOOV $XGLW

$SELOLW\ 6NLOOV $XGLW
SHUIRUPDQFH OHYSWOLOLVDWLRQ UHSRUW
8QSDLG FRQVROOWLRD 83& S8WLOLVDWLRQ UHSRUW
83& $XWKRULVDWLRQVDQDJHU DSSURYDO IRUP
(VFDODWLRQ SUWPHGDQUHIVWLRQ 3URFHGXUH GRFXPHQW
$GKHUHQFH BURFHGXUH $XGLW
6WDII OHYHOV +RXUV S8WLOLVDWLRQ UHSRUW
2SWLPXP VWDII OBYW®VLVDWLRQ UHSRUW
7UDLQLQJ EXGBHPWXQW *9%3 '"HSDUWPHQWDO EXGJIJHW
7UDLQLQJ &RXUVHV 6NLOOV $XGLW

6NLOOV GHILFLHQBNH®OV $XGLW
SFHWXUQ RQ MWEDHOWVGG SURGXRMMIOUMDWLRQ UHSRUW 2&&2 UHSH
LQYHVWPHQW ,PSURYHG PRUDOHMQDO\VW IHHGEDFN
BWUDWHJILF YDOXMOLWDWLYH 60 V,\QHOW[PHFRW H UHSRUW
EDVHG RQ UHYHQXH DQG
SUHVWLJH
5HYHQXH $PRXQW *%3 'HSDUWPHQWDO 3 / VWDWHPHQW
7LENHWYV 1XPEHU RSHQHG:HHM®RVHIERQWKO\ XVDJH UHSRUW
FDUULHG LQ D SHWLYRGODEOH RQ LQWUDQHW LQF
FORVHG DQG FDUULHG WLFNHWV E
$'2 7LPH WR FORVSIYHUDJH GD\V RSHQ E\ WLFNHW DC

BWHS 5HILQH ,QGLFDWRUV DQG 'HILQH 0

+HUH LW ZDV GHFLGHG WR GHYLDWH IURP WKH PHWKR
LGHQWLI\LQJ GDWD HOHPHQWY LQGLFDWRUV ZHUH IXI
ZHUH GHILQHG IRU HDFK LQGLFDWRU 7DEOH 7KL
PHDVXUH RU D PDWKHPDWLFDO DFWLRQ VXFK DV 3FRX



7D HO '"HILQLWLRQ RI OHDVXUHV

,QGLFDWRUYV '"HVFULSWLRQ OHDVXUHV
ORUDOH $VVHVVPHQW 4XDUWHUO\ TXDOLWDWUDK H VLV HOMDWPHQIWFW R L
RQ PRUDOH WR EH FRQWKYWDHF® U\ ,PSURYLC

PDQDJHU DQG +5 ,PSURYLQJ :RUVHQLQJ
$UH FXVWRPHUV IROORZKIDQILWDWLYH DVVHWRHQW BRHHWMWFRKUHG LQ
GRFXPHQWHG SURFHGXXNWRPHU VSUHDGVKHHW

$YHUDJH GD\V RSHQ EVUWRENUY W ID@MB\V WK DS BQWE B WHW FORVH GDW
WLFNHW W\SH UHPDLQV RSHQ JURXSHG E\ WLFNHW W\S
%DVHOLQH 6\WWHP DV \&KW\URHHQOW V\VWHP V SBHFHA L FILADMRLQR Q GRF X P H ¢

LQ SURMHFW IROGHU RQ

QHWZRUN
&HUWLILHG 6XSSRUW &HDYWILHI BMPBIW XX/Q GH B IR QAHH VWS SIRHUGV GHGLF D'
FHUWLILFDWLRQ" VXSSRUW VWDII GRFXPH
DXGLWHG VXSSRUW SURF
&RPSOLDQFH PRQLWRUMNG RRSRUPIQE H :RUNIORZ SURFHVVHV WR

PRQLWRUHG HQIRUFHQFOXGHG LQ VXSSRUW \

&RQWUDFW 6HUYLFH /HYHQH FRIDPHLDWFW &RS\ RI FRQWUDFW LQ GI

6/$V  $IJUHHG VHUYLFHV <1

'DWH RI FHUWLILFDWLRQWH WKDW SDUWQHW WBVWKOWWVFXVWRPHU E
FHUWLILHG DQG ODVAMHBWUWWIHGHG WR EH
XVHG LQ TXDOLWDWLPWH RYHHWDMMEWURMLILFL
DELOLWLHYV

'D\V WR UHVROXWLRQ 1XPEHU RI GD\V D WI/ERNWWB®$HQ GDWH PLQ;
EHHQ RSHQ IRU XVHGEORVHXGDWWDWHSRUWHG
DVVHVVPHQW RI| GLIIKRX0OW\DRV
UHVROXWLRQ

'"HSDUWPHQWDO EXGJHWMRQH\ VHW DVLGH IRWY DPFPRXIQQN YW DVLGH
WKH GHSDUWPHQWD ®W BEXIGQ H@W]

'"HSDUWPHQWDO 3 / VWIDHNWHRHKEWIHQHUDWHGHWBVDPREOAMDWHGHYHQXH
RQ 3/ VWDWHPHQW

+DYH GRFXPHQWHG SUKRQEXDHW DHPH@ GP HREW\ RI FRQWDFW DPHQG

SXEOLVKHG DQG UHDG" GDWDEDVH

ODQDJHU DSSURYDO IRABRR WR EH DSSURYHGLUQHG GD@HHS 83& DSSU
E\ PDQDJHU ZLWK DFFRRQWG LQ GDWDEDVH

PDQDJHU
ODVWHU SURMHFW VFK$GXGH RZMWRKWYV ZLW K 65 8YRMHIW. RDQWW FKD L
XWLOL]DWLRQ RZQHUV VWDUW HQG GDWH DQG

GHSHQGHQFLHYV
1XPEHU RI FHUWLILHG WWPEHU RI VWDII PHRRXOWWKDWDII E\ FHUW
DUH FHUWLILHG RQ WKSHSURGXFW

1XPEHU RI GHIHFWV UBSRBWHGDE\OH RI GHBWIWVXVQ WLRH FW
ZHHN PRQWK TXDUWHSHUHR® DV FHUWLILHG E\ SURGXFW
PDQDJHPHQW LQ

2&&2 UHSRUW /LQH FKDUW RI 7LFNERX QB HRQ & &2 E\ ZHHN
&ORVHG &DUULHG ZPRMOWKD JXDPWHU \HDU
BURFHGXUH $XGLW 5HYLHZ Rl SURFHGXUH¥ E\ DOO

VWDNHKROGHUYV
(VFDODWLRQ 3URFHGXPXWORRXPHBRWFDODWLRBQ SURFHGXUHYV
6NLOOV DXGLW 6XUYH\ RI VWDII WHFKQQLF® O WHGE OOR/ WKH +5



6RXUFH RI WLFNHW E\ SOQRW®WIROREQ RI WKHHQHRWP DMRIPROR XUFH IL

FXVWRPHU FKDQQHO XVHG WR FRPRPXCSHGEWEBD\ ZHHN |
WKH VXSSRUW SUREOMKNPUWHE) HRDUODQG FX\
WHOHSKRQH RWKHU

69 ,QGH[ VFRUH UHSRUW VFRULQJ RI FXVWIRMPHW WRYDOXH
LQFOXGH UHYHQXH FRUWLRIDWLYHO\ DVVHV)
VXSSRUWLQJ DQG SUHWDW.H K RYCDEHAHY R |
WKH DFFRXQW

6\VWHP 5HTXLUHPHQWVRRFHHWYMNG VIVWHPLREBKDQJIHYV
QHFHVVDU\ WR LPSOHPHQW WKH
SURJUDPPH

SBWLOLVDWLRQ UHSRUWPRXQW RI WLPH VWDXIPESHQREI WLFNHWYV FOF
FORVLQJ WLFENHWV DRRXKQMWGRE\WOLYHLODEOH
, 7 VWDII VSHQG RQ DSSURYHG
SURMHFWYV

:HHNO\ ORQWKO\ XVDJHPODH®ORIGWD QG DYDLEGREKQWRRI WLFNHWYV E\ V
LQWUDQHW LQFOXGERRXDQDOWORRSHEGNBWYV E\ F
FORVHG DQG FDUULHG WLFNHWYV E\
DQDO\WW DQG FXVWRPHU

<HDUO\ 6DWLVIDFWLRQ&BRGKHFWIHGE EO WYRXGXOWLSOH RXW RI VFR
KHDGTXDUWHUYV ZLWHK[BDOBLFKVWRPHUYV

1$ LQGLFDWHYVY WKDW D VSHFLILF PHDVXUH LV 2QRW D

6WHS 'HILQH DQG (YDOXDWH 'DWD 6RXU

,Q WKLV VWHS GHVLUHG PHDVXUHV ZHUH HYDOXDWH
1RQH RI WKH UHTXHVWHG LQIRUPDWLRQ ZRXOG EH XQ

7DEOH OHDVXUHV DQG 'DWD 6RXUFHV
OHDVXUHYV 'DWD 6RXUFBYDLODELOLW\
&RXQW RI VWDII E\ FHUWLILFDWL&S® W\SWHP $YDLODEOH

7ZR FHUWLILHG GHGLFDWHG VX3SRUWNVWHPI| GCRFXIPGDMBNHG

DQG DXGLWHG VXSSRUW SURFHGXUHYV

&RS\ RI FRQWUDFW LQ GDWDEDVE5& @G\VWHP $YDLODEOH

'‘DWH WKDW FXVWRPHU EHFDPH F&HSOWA\NW B P $YDLODEOH

'DWH RI ODVW FHUWLILFDWLRQ

&XVWRPHU 6DWLVIDFWLRQ OXOWI$SSOH RXW RI'VYARBEKORN WRLREWD
H[HUFLVH

6WDW XV '"HIHFW 6XSSRUW 6\WWHPYDLODEOH

7LENHW RSHQ GDWH PLQXV WLFNGXS SFRORW H \&/DWHSHD Qb HDMRE MH. H G

X0 O KRXU GD\V H[SRUWHG WR [@QMPRRWKHU GDWD
DQDO\VLV

&RS\ RI FRQWDFW DPHQGPHQW L5GDSWDEBRH $YDLODEOH

6LIJQHG DFFHSWDQFH IRUP < 1 WRHEH WSVRIDIGS ERENMEFHGHULY HG

VSUHDGVKHHW ZLWK HIIRUW

'RUNIORZ SURFHVVHV WR EH LQFIOX G HRX Y @ RAXIS\WIRWIMR QORW H P
WKH 6XSSRUW B\VWHP



SURMHFW 30DQ 06 BURMHFW *DQWAQVERKGWWLYHG
ZLWK HIIRUW

6NLOOV DXGLW $QQRWDWHG WR SMK$H U5 RUWOH &DQ EH GHULYHG
ZLWK HIIRUW

6HOHFW IURP 6RXUFH ILHOG JUREBSSEHSREWG®\WV WHON) HDVLO\ EH

PRQWK TXDUWHU \HDU DQG FXVWRPHU GHULYHG IURP RWKF
GDWD

6SHFLILFDWLRQ GRFXPHQW VWRUKBG IGR BXRHMHFIAD RR B HOH BRQY W& H

QHWZRUN FUHDWHG ZLWK HIIRUW

1XPEHU RI WLFNHWV FORVHG GLY¥YXGISE& WEW B V\DW BRBDEOD H DRVROU VE H
H[SRUWHG WR [GNURWHG IURP RWKHE
DQDO\VLV GDWD
&RXQW RI WLFNHWV E\ VWDWXV 6XSSRUW 6\VWHFQ HDVLO\ EH
&RXQW RI WLFNHWV E\ FXVWRPHHB[SRUWHG WR [GNURWHG IURP RWKH
&RXQW RI| 2&&2 E\ ZHHN PRQWK DIXmDAA\WHW \HDWGDWD
2SHQ GDWH FORVH GDWH JURX®KNGSERUWL B NVHWEI\GSH DVLO\ EH
HISRUWHG WR [GNURWHG IURP RWKH
DQDO\VLYV GDWD
ORUDOH LV 6DWLVIDFWRU\ 1RW S8DWHVIDFFWPR U\ &P QUBERHY IGGIULYHG
1RW ,PSURYLQJ :RUVHQLQJ ZLWK HIIRUW
*%3 DPRXQW VHW DVLGH IRU WUDLQDQFH V\VWH®YDLODEOH
*%3 DPRXQW RI UHYHQXH JLQDQFH V\VWH®YDLODEOH
6LIQHG GDWHG 83& DSSURYDO VBMRIHGEG IRQRGDWBBOVEHH GHULYHG
ZLWK HIIRUW
BURFHGXUH $XGLW 06 :RUG GRFXPHOQW EH GHULYHG
ZLWK HIIRUW
(VFDODWLRQ 3URFHGXUH GRFXPHOWRUG GRFXPHO@W EH GHULYHG
ZLWK HIIRUW
69 6FRULQJ ([FHO VSUHDGVEERQWEH GHULYHG
ZLWK HIIRUW

6WHS ,PSOHPHQWDWLRQ 3URJUDPPH 5 H

%DVHG RQ WKLV DQDO\VLVY SURFHVVHV ZHUH SXW LQW
DQG XQSURILWDEOH VXSSRUW ZRUN DQG LW ZDV GHEFLC
RI WKH RQXV ZLOO EH SXW RQ WKH FXVWRPHUV WR IR
JXLGHOLQHV 7KH HQIRUFHPHQW RI WKHVH SURFHGXU
DQDO\WWYV WR ZRUN RQ UHYHQXH JHQHUDWLQJ DFWL)
SD\LQJ FXVWRPHUV $GGLWLRQDOO\ V\VWHPV ZHUH SX
LQIRUPDWLRQ

7KH YDOXH RI WKH SURJUDPPH ZDV KLJKOLJKWHG WZR
WKH ILUVW ZHHN RI -XQH 7% KDG DSSURDFKHG PDQDJ!I
KHDGFRXQW +H IHOW WKDW WKH WHDP KDG EHHQ MXV



$OWKRXJK WKH ILQDQFLDO TXDUWHU KDG QRW FORVE
DJJUHJDWH DQG IRU HDFK LQGLYLGXDO HPSOR\HH +H
+RZHYHU DV WKH ILJXUH EHORZ SRLQWV RXW WKLV
WLFNHWV WKDW ZHUH FDUULHG RU RXWVWDQGLQJ
WLFNHWV ZHUH LQ GHFOLQH LQGLFDWLQJ WKDW FX)\
JLIXUH

JLIXUH +DOI <HDU 2&&2 6WDWLVWLFV

7TRWDO 8VvDJH +DOI <HDU

7TKH PRQWKO\ DYHUDJH UHSRUW )LJXUH VPRRWKH(
RI WKH 7RWDO 8VDJH UHSRUW EXW FRQILUPHG WKDW
LQ ODUFK

2SHQHG &ORVHG &DUULHG 2XWVWDQGLQJ



JLIXUH ORQWKO\ $YHUDJH 2&&2 +

7KH DJJUHJIJDWH 2&&2 QXPEHUV JDYH QR LQGLFDWLR
RSHUDWLQJ HIILFLHQWO\ 1H[W DQ 2&&2 UHSRUW ZD\
JLIXUHYV WKURXJK 7KH PDQDJHU RI WKH Wt
LPSURYHPHQW LQ SHUIRUPDQFH LQGLFDWHG E\ WKH

2Q DYHUDJH KH ZDV FORVLQJ PRUH WLFNHWYV
EHIJLQQLQJ RI WKH \HDU



JLIXUH 7% YV +DOI <HDU 2&&2

7$¢ RQ WKH RWKHU KDQG zZDV D UHDO VWDU )LJXUH
QXPEHUV ZHUH H[WUHPHO\ ORZ OHVV WKDQ DQG
GHPRQVWUDEO\ E\ FORVLQJ DQ DYHUDJH RI RYHU

EHILQQLQJ RI WKH \HDU 7TKH WZR GRZQZDUG VSLNH'
ZHUH DWWULEXWDEOH WR WKH WUDLQLQJ DQG KROLG|

LOO



JLIXUH 7% YV +DOI <HDU 2&&2

7% RQ WKH RWKHU KDQG VKRZHG D UHDO GHJUDGDW
6LQFH WKH EHJLQQLQJ RI WKH \HDU KH zZDV FORVLQJ
RYHUDOO SHUIRUPDQFH KDG EHHQ HUUDWLF $OWKRXJ
-XO\ LW VHHPV WKDW KH KDG 3PHQWDOO\ TXLW’" VRPH\



JLIXUH 7% VvV +DOI <HDU 2&&2

7% fV SHUIRUPDQFH GHFOLQH ZDV WKH PRVW VKRFNLC
WKH \HDU KH KDG EHHQ D KDUGZRUNLQJ DQG FRQVFI
WLFNHWYV SHU ZHHN %\ -XQH KH ZDV GRLQJ D OLQHD
&RQVHTXHQWO\ 7$0fV UHTXHVW IRU PRUH VWDII ZDV
KDYH WR JHW KLV FXUUHQW VWDIlI SHUIRUPLQJ RU JH



JLIXUH 7% YV +DOI <HDU 2&&2

%\ WKH HQG RI WKH \HDU GHSDUWPHQW ZDV JHWWLQJ
SHU ZHHN EHLQJ RSHQHG )LJXUH '"HVSLWH RQH (
PRUH WLFNHWYV SHU ZHHN DQG WKURXJKRXW WKH \HDU

JLIXUH + 6XSSRUW 8VDJH



$ 3)X]]\" OHDVXUH RI 6WUDWHJILF 91

,Q DGGLWLRQ WR EHLQJ DEOH WR XVH LQIRUPDWLRQ
VKRZQ DERYH WKH *4,0 H[HUFLVH ZDV LQVWUXPHQW]
FRXOG EH XVHG IRU WKH SURDFWLYH GHYHORSPHQW F

$W WKH RIIVHW RI WKH SURMHFW WKHUH ZDV QR RU
YDOXH RI D FXVWRPHU 'XULQJ D *4,0 H[HUFLVH D

DFFRXQW ZDV XQGHUWDNHQ E\ WKH PDQDJHPHQW WH
DQG SUHVWLJH RI WKH DEFFRXQW HDFK EFXVWRPHU ZD
QRWHG VLQFH WKLV ZDV D TXDOLWDWLYH DVVHVVPHC
EH FRQVLGHUHG DQ RUGLQDO YDOXH 6LQFH WKH P
DSSUR[LPDWLRQ RU GLUHFWLRQDO LQGLFDWRU RI YD
LQ LQWHUYDO RU DEVROXWH WHUPV 5DWKHU D IOH[!
ZRXOG EH DGRSWHG DQG D IX]]\ FRQWURO V\VWHP ).
JURXS FXVWRPHUV DFFRUGLQJ WR KRZ WKH\ ZHUH \
GHYHORSLQJ FRPPXQLFDWLRQV VWUDWHJLHV ZDV SUH

,PPHGLDWHO\ LW ZDV FOHDU WKDW WKHUH ZDV D GLV
HDFK FRQVWLWXHQF\ KHQ WKH DYHUDJH GD\V >WK|
$'2 zZDV SORWWHG LW ZDV UHYHDOHG WKDW WKH O
JHWWLQJ D VORZHU UHVSRQVH WLPH WR LVVXHV )LJX
D[LV KDV VHYHUDO WULDQJXODU OLQHV SURWUXGL
FRPSOHWHQHVY RI EHORQJLQJ WR HDFK YDOXH JURX
PHDQ D ORZ YDOXH RU PHGLXP YDOXH FXVWRPHU A
PHGLXP JURXS 6LPLODUO\ D VHYHQ FRXOG EHORQJ V

3)X]]\ FRQWURO V\VWHPV DUH FRQWURO V\VWHPV DUH DQ HQJLQI
EDVHG RQ DSSUR[LPDWH LQSXW YDOXHV~ %R\G D S



JLIXUH ORUH 6WUDWHJILH &XVWRPHUV 5HFHLYHG %HWWHU 6H!L

$YHUDJH 'D\V 2SHQ E\ 6WUDWHJILF 9DOXH

$OWKRXJK PDQDJHPHQW ZDV QRW XQKDSS\ DERXW W
GLFWDWHG WKDW PRUH VWUDWHJILF FXVWRPHUV VKRX!
FXVWRPHUV 'XULQJ D URXQG WDEOH GLVFXVVLRQ VH
FDXVH RI WKLV SKHQRPHQRQ

ORUH VWUDWHILF FXVWRPHUV ZHUH JHWWLQJ EH
PDQDJHPHQW SUHVVXUH RU IDPLOLDULW\ WKH W
UHODWLRQVKLS ZLWK KLJK YROXPH XVHUYV

7TKHUH zZzDV D GLIIHUHQFH LQ WKH W\SHV RI LVYV
PHGLXPV LH KLJK SULRULW\ LVVXHV JRW UHSR
LVVXHV ZHUH UHSRUWHG WKURXJK DV\QFKURQRXYV
([SHULHQFH RI WKH FXVWRPHU LQIOXHQFHG WKH
VXSSRUW XVHG

$ IRUWK IDFWRU VXFK DV JHRJUDSKLF ORFDWLRQ
FKRLFH

1H[W WKH 69, UDWLQJ ZDV FURVV WDEXODWHG E\ W
6XUSULVLQJO\ WLFNHW XVDJH ZDV VSOLW EHWZHHQ |



PKGLXP 69, DQG KLJK 69, YDOXH SDUWLFL!
YDOXH SDUWQHUV RSHQHG DV PDQ\ VXSSRUW WLFNHW

7TDEOH 1XPEHU RI 6XSSRUW 7LFNHWYV DQG &XVWRPHUV E\ 6WI

6WUDWHJILF 9 DEOXVHWR P HUVYFNHWYV
IRZ
YDOXH

Q
OHGLXP
YDOXH

+LJK
YDOXH

*UDQG 7TRWDO

KDW ZDV XQFOHDU DW WKLV SRLQW ZDV ZKHWKHU RL
LPSOLFDWH VHUYLFH SROLF\ EHLQJ JUDQWHG WR PRU
UHDVRQ KHQ D UHJLRQDO DQDO\VLV ZDV FRQGXFYV
PDMRULW\ RI WLFENHWYV RULJLQDWHG ZLWK 8. FXVWRPEF

7TDEOH 1XPEHU 6XSSRUW 7LFNHWYV E\ 3ODFH RI 2ULJLQ
7LFNHWYV

8.
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*HUPDQ VSHDNLQJ *HUPDQ\ ' $XVWULD $ 6ZLW]JHUODQG &+



+RZHYHU ZKHQ WKH DYHUDJH GD\V RSHQ ZDV DQDO\V
FOHDU WKDW WKH QRQ 8. ZHUH JHWWLQJ WKHLU TXH

EDVHG FXVWRPHUV )LJXUH 7KLY FRXOG KDYH
GLIILFXOWLHY DQG RU SURGXFW SUREOHPVY UHODWLQJ
GLITHUHQW FRPPXQLFDWLRQ PHGLXP RU DV D ZKEF

FXVWRPHUV

2Q WKH ZKROH ODQJXDJH RU UHJLRQDO VHWWLQJV LV
VORZHU UHVSRQVH WLPH ,Q +ROODQG ZKHUH (QJOL\
KDG QHDUO\ WKH VDPH $'2 VEFRUH DV WKH 8. $OVR W
JRRG WHFKQLFDOO\ DQG VSRNH (QJOLVK ZHOO DOVR
WKDQ WKH 8. )JUDQFH 5XVVLD *HUPDQ\ '$&+ 6SDLC
KDQG DOO KDG $'2 VFRUHV VLJQLILFDQWO\ KLJKHU WKI

JLIXUH $YHUDJH 'D\V D 7LFNHW 5HPDLQHG 2SHQ E\ &RXQWU\ F

&OHDUO\ FKDQQHO FKRLFH DOVR VHHPV WR LQIOXHQF
UHPDLQV RSHQ VHYHQ GD\V ORQJHU WKDQ SKRQH DQ



ORQIJHDEOH +RZHYHU LW VKRXOG EH QRWHG WK
WKH VXSSRUW WHDP WKDW SKRQH WLFNHWYV FDQ VRPI
DVN IRU DQG JHW DOO RI WKH QHFHVVDU\ LQIRUPDWLF

9HU\ LQWHUHVWLQJO\ WKH FRXQWU\ RI RULJLQ FRXS
LQIOXHQFLQJ IDFWRU 7DEOH 7KH 8. ZKR E\ DQ
XVHG WKH SKRQH WR FRPPXQLFDWH ZLWK WKH VXSSR
WKDQ WKH QHDUHVW VWDWLVWLFDOO\ UHOHYDQW F
7TKRVH FRXQWULHYV WKDW SUHGRPLQDWHO\ UHOLHG RQC
$'2 DYHUDJHYV

7DEOH 1XPEHU RI 6XSSRUW 7LFNHWV 2SHQHG DQG $YHUDJH '
&KDQQHO &RXQWU\ RI 2ULJLQ

7TRWDOEPDLO 3KRQH ‘HE $'2
8.
,713/<
)5$1&(
+2//$1"
27+(5 (8523(
'$&+
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' (10$5.
63%,1
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$)5,&% 1s
*UDQG 7TRWDO
8QNQRZQV UHPRYHG
EDXWVYRDAODP YOHHYRPHHILRQV

21 WKH KLJK YDOXH FXVWRPHUV RQO\ FRPH ITURF
7TKHUHIRUH LW VWDQGYVY WR UHDVRQ WKDW VWUDWHJILF



7TDEOH 1XPEHU RI &XVWRPHUV E\ 6WUDWHJILF 9DOXH DQG &RXQW!

6WUDWHJILF 9DOX1$&$)§1885. )581&( +2//$1' ,7$/< 27+(5 (8523@578+*$/5866,$63%,18. 81.12:1 *UDQG 7TRWDO

*UDQG 7RWDO P

'LWK WKH H[FHSWLRQ RI ZHE WLFNHW XVDJH ZLWK D
DFFHSW DW WKH YHU\ KLIKHVW UDWLQJVY FKDQQHO F
LQIOXHQFHG E\ VWUDWHILF YDOXH 7DEOH

7DEOH 1XPEHU Rl 6XSSRUW 7LFNHWV 2SHQHG E\ 6WUDWHJL
&KDQQHO
6WUDWHJL F7RNDX®D L 3KRQH :HE

*UDQG 7RWDO
2WKHUV UHPRYHG

$GGLWLRQDOO\ WKHUH VHHPV WR EH DQ LQYHUVH L
DYHUDJH GD\V RSHQ 7DEOH JRU WKH FXVWRPH
H[SHULHQFH zZDV TXDOLWDWLYHO\ DVVHVVHG XVLQJ D
1RW VXUSULVLQJO\ WKH PRUH H[SHULHQFHG FXVWRPH
RQ WKH ZKROH WDNH ORQJHU WR FORVH



7TDEOH

$YHUDJH 'D\V 2SHQ $'2 E\ &RXQWU\ RI 2ULJLQ DQG ([SH!

JRU &XVWRPHUV ZLWK 69, !

'$&+

'(10$5.
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+2//$1"
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63%,1
8

/12: 0(" +, %4 $YJ $'2

*UDQG 7RWDO
&XVWRPHUV ZLWK XQNQRZQ H[SHULHQFH OHYHOV RPLWWHG

,Q VXPPDU\ LW VHHPV WKDW LQ FXVWRPHUV JRW
LQWHUOLQNHG UHDVRQV

6WUDWHJLF YDOXH WR WKH RUJDQLVDWLRQ
UHYHQXH RU KDG D KLJKHU 3SUHVWLJH YDOXH
VHUYLFH

*HRJUDSKLF ORFDWLRQ DQG ODQJXDJH SH.
DOWKRXJK XQVXEVWDQWLDWHG LQ WKLV UH\
VWUDWHILF YDOXH FXVWRPHUV WKDW ZHUH Q
VRIWZDUH UHFHLYHG EHWWHU VHUYLFH WKDQ Q
BURSHQVLW\ WR XVH WKH WHOHSKRQH +RZHYI
HPDLO RU ZHE DOVR VHHPHG WR LQIOXHQFH W
WHOHSKRQH TXHULHV ZHUH DQVZHUHG VLJQLILEF
7TKUHH IDFWRUV FRXOG DFFRXQW IRU EHWWHU V
JLUVW VXSSRUW DQDO\WWV FRXOG JDWKHU DOC
DQVZHU WKH TXHU\ ZLWK RQH FRQWDFW WKXV
8VH RI WKH SKRQH LV DOVR OLQNHG WR JHRJL
I1DWLYH (QJOLVK VSHDNHUV RU FXVWRPHUV ZI
PRUH OLNHO\ WR XVH WKH WHOHSKRQH
([SHULHQFH RI WKH FXVWRPHU ,Q DJJUHJIDWHF
UHFHLYH EHWWHU VHUYLFH WKDQ ORZHU YDOXH



PRUH H[SHULHQFHG FXVWRPHUV KDYH PRUH GLI
KLIJIKHU H[SHULHQFH OHYHO VHHPV WR EH OLQNH

$ 9DOXH %DVHG ,QIRUPDWLRQ 6WUI

*LYHQ WKDW RQH RI WKH SULPDU\ EXVLQHVV REMHFWL
WHDP %R\G E LW ZDV FOHDU WKDW SURFHGXUH\
RSWLPLVH DQG FRQWURO FKDQQHO XVDJH *HQHUDOG
DOVR YROXPH XVHUV VR DQ\ VWULFWO\ YROXPH EDVH
YDOXH FXVWRPHUV 7KHUHIRUH LW ZDV UHFRJQLVHG
FRQVLGHUDWLRQ ERWK IDFWRUV

$v D EDVLV IRU GHWHUPLQLQJ D ZD\ IRUZDUG D FRXQ
YROXPH ZDV SORWWHG E\ WKH 6WUDWHJLF 9DOXH ,Q
ZDV SORWWHG RQ WKH [ D[LV DQG QXPEHU RI RSHQHG
SORW 6LQFH WKH LQSXWV WR WKLV H[HUFLVH ZHUH T
ZDQW WR SXW WRR PXFK HPSKDVLV RQ WKH DFWXDC
GHWHUPLQH UHVSRQVH VWUDWHJLHV IRU JURXSV RI
YROXPH XVHUV ZHUH GHILQHG DV KDYLQJ RSHQHG JUL
YROXPH XVHUV ZHUH GHWHUPLQHG DV KDYLQJ RSHQ

ZHUH GHILQHG DV XVLQJ WLFNHWYV QRWLFH WKH R®
ZHUH GHILQHG DV KDYLQJ 69, VFRUH RI PHGLXP
EHWZHHQ DQG ORZ EHWZHHQ DIJDLQ QRWLFH W]

ZDV WKHQ VHIJPHQWHG XVLQJ WKHVH IX]]\ YDOXH VFR
GRWWHG OLQHYV

JLIXUH )X]]\ &4RQWURO 6\VWHP WR '"HWHUPLQH ,QIRUPDWLRQ &



6WUDWHJILF 9DOXH E\ 7LFNHWV 2SHQHG

8VLQJ WKH VHJPHQWY DV D JXLGH UHVSRQVH VWUDWE
IRU JURXSV RI OLNH FXVWRPHUV +LJK YROXPH KLJK
SULRULW\ FDOO KDQGOLQJ DQG LQ VRPH FDVHV QD
+RZHYHU VR WKH\ FRXOG QRW DEXVH WKHLU VWDWXV
WKDW ZHUH QRW LQ FRPSOLDQFH ZHUH 3JHQWO\" HQF
+LJK YDOXH PHGLXP WR ORZ XVDJH FXVWRPHUV ZHUH

OHGLXP YDOXH WR PHGLXP KLJK XVDJH FXVWRPHUV ZF
DQG PDQ\ FDVHV HQFRXUDJHG WR WDNH DGGLWLRQEC
XVDJH OHGLXP ORZ YDOXH DQG PHGLXP ORZ XVDJH
HPDLO DQG ZHE VHOI KHOS VXSSRUW DV ZHOO DV W
XVDJH ORZ YDOXH FXVWRPHUV ZHUH VXEMHFW WR UH
ZRXOG OLNHO\ UHPDLQ IRUHYHU XQSURILWDEOH

7KLV SURJUDPPH ZDV UROOHG RXW LQ ODWH DQG
FROOHFWHG LQ -DQXDU\ RI ,Q D \HDU WKH FKDQ
VLIQLILFDQWO\ 'HVSLWH RQH OHVV VXSSRUW WHDP
EHHQ FXW LQ KDOI IURP GD\V WR DQG WKH WRWEL
IURP WR GD\V 7DEOH



7DEOH 1XPEHU RI 7LFNHWV 2SHQHG DQG $YHUDJH 'D\V 2
&KDQQHO

6XSSRUW 7LFNHWYV E\ 6RXUFHOWDWXYV
7TRWD&RORVH&@SHQ $'2 $'2

(PDLO
2WKHU
3KRQH
"HE

*UDQG 7TRWDO

(PDLO $'2 UHPDLQHG UHODWLYHO\ WKH VDPH LQ
KDG DOVR GURSSHG VLJQLILFDQWO\ DV WKLV FKDQQH
WKURXJK WKH \HDU

7KH RSWLPLVDWLRQ VWUDWHJ\ SXW LQWR SODFH LQ
RI WKH FXVWRPHU EDVH 7KH SULPDU\ GLIIHUHQFH E
UHGXFWLRQ LQ WKH QXPEHU RI ORZ YDOXH FXVWRPH
WLFNHWYV RSHQHG E\ WKLV JURXS ,Q WKHUH ZH
WKURXJK HOLPLQDWLRQ VXSSRUW IRU ORZ YDOXH ORZ
FXVWRPHUV ZDV GRZQ WR LQ 7TDEOH

7TDEOH &RPSDULVRQ RI 1XPEHU RI 6XSSRUW 7LFNHWYV DQG &
9DOXH

69, 7TLENHWEXVWRPHUMFNHWWMXVWRPHUYV



69, TLENHWXVWRPHUMFNHWWXVWRPHUYV

*UDQG 7TRWDO

$vV D UHVXOW RI WKH WUDLQLQJ SURJUDPPH IRU PHGL.:
LQ LQFUHDVH LQ WKH QXPEHU RI WLFNHWYV RSHQHG E
WR WKLQN WKDW WKH LQFUHDVHG IRFXV RQ WKH PLG
WR XVH WKH VRIWZDUH PRUH DQG EHJLQ WR GR PRU
VWUDWHILF JURXS DV WKH SRWHQWLDO DV KLJK YDO
ZDV SOHDVHG ZLWK WKLV LQFUHDVHG XVDJH GHVSLWEF

&DVH &RQFOXVLRQ ,PSOLFDWLRQV

7KH SURMHFW EHJDQ ZLWK WKH WKUHH EXVLQHVV JF
GHFUHDVLQJ FRVWYV DQG LPSURYLQJ PRUDOH 2YH
DFKLHYHG WR YDU\LQJ GHJUHHV :LWK WKH PRQLWRU!
PDQDJHPHQW zZDV DEOH GHFUHDVH KHDGFRXQW WKU
LPSDFWLQJ WKH OHYHO RI VHUYLFH $GGLWLRQDOO\
WKURXJK WKH RSHQQHVV RI WKLV SURJUDPPH PRUDC
DQG LQIRUPDWLRQ QHHGYV WKDW ZHUH LGHQWLILHG C
UHGXFH WKH DPRXQW RI XQSDLG FRQVXOWLQJ PDNF
LPSURYH WKH RYHUDOO FXVWRPHU H[SHULHQFH

$W WKH RIIVHW RI WKH SURMHFW WKH RUJDQLVDWLR:
V\VWHPYVY PHDVXUHPHQW ZDV SRRU DQG LQIRUPDWLR
VLIQLILFDQW EHQHILW RI WKLV SURJUDPPH KDV EHHQ
FUHDWLRQ RI VWDQGDUGLVHG DQG UHSHDWDEOH E
$OWKRXIK WKH EXVLQHVV IRFXV KDV VLQFH PRYHG IL
WKLV VA\VWHP LV VWLOO XVHG WR FRQWLQXRXVO\ HYD(



7KH RSWLPLVDWLRQ VWUDWHJ\ EDVHG RQ WKH IX]]\ FRC
WR IRFXV RQ DQVZHULQJ PRUH TXHULHV IURP WKH PHC
RYHUDOO $'2 $V VXFK SURGXFWLYLW\ ZzDV FOHDUO\
VDPH QXPEHU RI WLFNHWV FRXOG QRZ EH DQVZHUH
PHDVXUDEOH DQG GHPRQVWUDEOH UHVXOWYV WKH WEHE
WKHLU DFFRPSOLVKPHQWY $ IRXUWK EHQHILW DOWK
LPSURYHG FXVWRPHU VDWLVIDFWLRQ DVVRFLDWHG ZL
DQG IRFXV RQ PLG OHYHO FXVWRPHUYV

7KH OLWHUDWXUH KDV ORQJ VKRZQ WKDW LQIRUPDWI
LQGLYLGXDOLVHG O6HYHUDO IDFWRUV VXFK DV DFFHV\
TXDQWLW\ DQG TXDOLW\ RI LQIRUPDWLRQ UHFHLYHG
FKRLFHV 'LWK D PLFUR VWXG\ RI D VLQJOH RUJDQLVEL
FRQFOXVLRQV DERXW WKH QDWXUH RI LQIRUPDWLRQ
RXWVLGH WKH VFRSH RI WKLV VWXG\ WKHUH ZHUH

ZDUUDQW IXUWKHU LQYHVWLIJDWLRQ

7TKHUH LV HYLGHQFH WKDW WKH XVH VI\QFKURQF
WHOHSKRQH UHVXOWHG LQ EHWWHU VHUYLFH WKD
DQG ZHE W ZRXOG EH LQWHUHVWLQJ WR FRPSD
RSHUDWLRQV DFURVV LQGXVWULHVY WR VHH LI WKL
*HRJUDSKLF SUR[LPLW\ DQG D FRPPRQ ODQJXDJH
FKRLFH 7KDW LV WKH QRQ (QJOLVK VSHDNLQJ DC
PRUH OLNHO\ WR XVH HPDLO DQG ZHE :KHUHDV ¢
FORVHU VWUDWHJLF UHODWLRQVKLSYVY ZHUH PRUH
ZRXOG EH LQWHUHVWLQJ WR GHWHUPLQH LI IRU
GLVDGYDQWDJHG WKURXJK WKH XVH RI DV\QFKUR
LOQOWHUHVWLQJ WR XQGHUVWDQG LI WKH XVH RI

ODQJXDJH GLIILFXOWLHYV RU JHRJUDSKLF WLPH ]R
)DPLOLDULW\ ODQ\ UHVHDUFKHUV KDYH QRWHG
VHHNLQJ ,Q WKLV FDVH IDPLOLDULW\ FRXOG EH

UHFHLYHG )XUWKHU UHVHDUFK ZRXOG EH QHFHV\



PXFK RI DQ DGYDQWDJH IDPLOLDULW\ JLYHV FEH
FRPPHUFLDO HQYLURQPHQW

$OWKRXIK RXW RI VFRSH RI WKLV VSHFLILF UHVHDU
FRPPHUFLDOLVDWLRQ RI LQIRUPDWLRQ FKDQQHOV

ZLUHOHVYV FRXSOHG ZLWK LQFUHDVHG JOREDOLVDW
XQGHUVWDQG DJJUHIJDWH GULYHUV RI LQIRUPDWLRQ F

7KH SXUSRVH RI WKLV VWXG\ ZDV WR YDOLGDWH WKF
DGDSWHG *E,) UHIHUHQFH PRGHO GLG SURYH WR EH
HYDOXDWLRQ RI WKH EXVLQHVV SURFHVV UHGHVLJC
PHDVXUHVY WR KLJK OHYHO JRDOV NHSW WKH SURJU
GHPRQVWUDEOH UHVXOWY +RZHYHU WKH PDQDJHPHC
WR LGHQWLI\ QHZ SUREOHP DUHDV DQG WKH XSGDWLC
LQIRUPDWLRQ IURP GLVFRYHU\ SURYHG WR EH FXPE
HI[HUFLVH WKH PRGHO ZDV XVHIXO LQIRUPDWLRQ UHW
HYDOXDWLRQ +RZHYHU ZKHQ SUHVVHG PDQDJHPHQ\
ZDV XQOLNHO\ WKDW PRGHO ZRXOG EH VHOI VXVWDLC
\HDU ,Q DOO DOWKRXJK IRFXVHG WKH ULJRU DGDS:S
LPSDFWHG H[SHQVH SULPDULO\ RI PDLQWHQDQFH DQ



' QIRUPDWLRQ ,QWHJUDWLRQ DQG ([FKEL

6WDWH RI 3UDFWLFH

'LWK WKH LQWURGXFWLRQ DQG DGRSWLRQ RI HPHUJL
VXFK DV :0/ DQG ZHE VHUYLFHV DQG WKH ULVH RI VHU
WKH LQIRUPDWLRQ ODQGVFDSH LV TXLHWO\ FKDQJLQ.
7HFKQRORJ\ ,7 KDV EHHQWHHTKYQRIORRZN Y BHKOW H 6 WKRH  F X
WUHQGY RXWOLQHG LQ FKDSWHU FRQWLQXH XQDEDYV
EHJLQ WR WDNHLRIEDPRWHHBRQPBRFW RI WKHVH FKDQJ
XQGHUVWRRG RU OLNHO\ IXOO\ NQRZQ

,Q WKH SDVW IHZ \HDUV WKHUH KDV EHHQ D UDJLQJ
LQIRUPDWLRQ WHFKQRORJ\ DQG LI LQIRUPDWLRQ WHI
VXVWDLQDEOH FRPSHWLWLYH DGYDQWDJH &DUU
KLJK SURILOH UHVSRQVHV IURP ERWK DFDGHPLFV DQ
UDJHG ODUJHO\ DERXW VHPDQWLFV DQG QDUURZ GHI
LQQRYDWLRQV KDYH FRQWLQXHG WR TXLHWO\ HPHUJH
LQ WKLV FKDSWHU

+ (PHUJHQFH RI 7THFKQRORJ\ DQG ,QIRUPDWLRQ
*RYHUQPHQWDO DQG UHJXODWRU\ SUHVVXUH K
LQIRUPDWLRQ VKDULQJ VWDQGDUGY ,Q WKH S
UHWULHYDO DQG LQWHJUDWLRQ VWDQGDUGV
+,3$$ )LQDQFLDO 6HUYLFHV %$6(/ ,, VHFWRU\
VRPH KLJK SURILOH ILQDQFLDO UHSRUWLQJ VFD
VSHFLILE VWDQGDUGY FRXSOHG ZLWK WKH PDW
VWDQGDUGY LQ SDUWLEXODU ;0/ DQG ZHE VHLU
RSSRUWXQLW\ WR VWUHDPOLQH LQIRUPDWLRQ H

+ $SSOLFDWLRQ ,QWHJUDWLRQ DQG(FRQREBPPWL
SUHVVXUHV KDYH IRUFHG RUJDQLVDWLRQV WR
OHVV E\ FRQWLQXLQJ WR OHYHUDJLQJ ROGHU W



$V D UHVXOW DSSOLFDWLRQ LQWHJUDWLRQ KI
WKH SDVW IHZ \HDUV 5DWKHU WKDQ EX\ D QH
EXVLQHVV QHHGY FRPSDQLHV DUH ORRNLQJ V
WHFKQRORJLHYV IRU PXFK ORQJHU 7KH HPHUJH
EDVHG DSSURDFKHVY WR DSSOLFDWLRQ DQG V\V
RSSRUWXQLW\ IRU FRVW UHGXFWLRQ DV ZHOO
RSSRUWXQLWLHV

f %XVLQHVV 3URFHV$ WXQDIHWHGWG VHHV WKH
DSSOLFDWLRQ LQWHJUDWLRQ WR WKH QRWLRQ
PDQDJHPHQW 5DWKHU WKDQ VLPSO\ PRYLQ.
FRPSDQLHV DUH VHHNLQJ WR FRRUGLQDWH RL
DFURVV PDQ\ VIVWHPV DQG HYHQ DFURVV PDQ\
WHFKQRORJLHYV DUH HPHUJLQJ WR DGGUHVV WK

:KLOH WKHVH DGYDQFHPHQWY DUH ZLGHO\ NQRZQ ZLW
LQGXVWULHY WKHUH LV QRW D ZLGH DSSUHFELDWLRQ
RSSRUWXQLWLHY DV HYLGHQFHG E\ VFDUFH PHQWLR
LQIRUPDWLRQ VFLHQFH MRXUQDOV ,QIRUPDWLRQ VF
WKH UHVHDUFK WRROV RI WKHLU WUDGH WR XQGHUV!
FKDQJHYV

7KLV VHFWLRQ RI WKH VWXG\ ZLOO EULHIO\ UHYLHZ V
D SDUWLFXODU HPSKDVLV RQ WKH UDPLILFDWLRQV W
SUHVHQW D JRDO EDVHG LQIRUPDWLRQ IUDPHZRUN P
LQWHJUDWLRQ

(PHUJLQJ ,QIRUPDWLRQ ([FKDQJH 6WD
7HFKQRORJ\

7KHUH DUH OLWHUDOO\ KXQGUHGYV RI HPHUJLQJ WH
DGGUHVVLQJ PDQ\ GLIIHUHQW GRPDLQ SUREOHPV ,Q
LQ D QDVFHQW VWDWH VRPH GRPDLQ SUREOHPV DUH



VWDQGDUGYV $ IXOO UHYLHZ DQG HYDOXDWLRQ RI GRF
VWDQGDUGY LV RXWVLGH WKH VFRSH RI WKLV UHVHDU
FRPSXWHU VFLHQFHY GLVFLSOLQH +RZHYHU LQ UHFI
WKDW DUH KLJKO\ UHOHYDQW IRU ORZ PDWXULW\ RUJ
;0/ H[WHQVLEOH ODUNXS /DQJXDJH DQG D VHW RI LQV
ZHE VHUYLFHV

$FFRUGLQJ WKH VWDQGDUGY RUJDQLVDWLRQ : & ;0/ 1
+70/ WKDW LV XVHG WR GHVFUL
KWWS Z7Z7ZZ Z VFKRROV FRP [PP@QOROBIZKDWL\WP DVISXS WI
QRW SUHGHILQHG EXW UDWKHU DUH XVHU GHILQHG ;I
GHILQLWLRQV '7'V RU VFKHPDV WR GHVFULEH GDWD
WR SURYLGH D IXOO0O WXWRULDO RQ ;0/ EXW WKH IROC
SURYLGHG IRU WKH UHDGHUYV HGLILFDWLRQ 7TKH K\S
S3VDOH" RI WKLV WKHVLV 7DEOH

7TDEOH 6DPSOH ;0/ ,QYRLFH

J QYRLFH!
,QYRLFH+HDGHU!
$GGUHVV! 7KH +HUPLWDJH $GGUHVV!
&RPSDQ\1DPH!%R\G /WG &RPSDQ\1DPH!
&LW\I5LFKPRQG &LW\!

3RVWDO&RGH!7: 6+ 3RVWDO&RGH!
&RXQWU\!8QLWHG .LQJGRP &RXQWU\!
2UGHU,"! 2UGHU,"!

&XVWRPHU, 1%<"'/7'" &XVWRPHU,"!
2UGHU'DWH! 2UGHU'DWH!
6KLSSHG'DWH! BKLSSHG'DWH!

6LIH! *% BL]H!
,QYRLFH+HDGHU!
L QYRLFH,WHP!

2UGHU,"! 2UGHU,"!

SURGXFW,'IO SURGXFW,"!
8QLWS3ULFH! 8QLW3ULFH!

A4XDQWLW\! 4XDQWLW\!

'"LVFRXQW! "LVFRXQW!
BURGXFWI1DPH!7KHVLY 3URGXFW1DPH!
([ WHQGHG3ULFH! ((WHQGHG3ULFH!

L, QYRLFH,WHP!
L, QYRLFH!
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'LWKRXW DQ\ NQRZOHGJH RI ;0/ RU RI WKH GDWD VWU
DEOH WR UHDG DQG SODFH LQWR FRQWH[W WKH LQY
SURGXFW DWWULEXWHYV ,Q D QXWVKHOO WKLV LV V
GHVFULEH DQG VKDUH GDWD WKDW LV ERWK FURVYV D¢
WKLV SRZHU DQG IOH[LELOLW\ ;0/ KDV HQMR\HG ZLG
WKH SDVW IHZ \HDUV

$QRWKHU HPHUJLQJ WUHQG LV ZHE VHUYLFHV :LWK
GHILQLWLRQ ZHE VHUYLFHV FDQ PHDQ PDQ\ WKLQJV
IURP *HQDEOLQJ D JURXS Rl UHODWHG DSSOLFDWLRQ!
WKH LQWHUQHW RU VHOI GHVFULELQJ VHUYLFHV WKE
DGGUHVVDEOH  /LP DQG :HQ S WR VRIWZDUH
PRUH RI WKH IROORZLQJ ZHE VHUYLFHV WHFKQRORJI
62$3 ZHE VHUYLFHV GHVFULSWLRQ ODQJXDJH :6'
GLVFRYHU\ DQG LQWHJUDWLRQ 8', +RZHYHU ZH
WHFKQRORJ\ DQG WKDW WKH GHILQLWLRQ LV OLNHO\
VHUYLFHV ZHUH SULPDULO\ XVHG E\ RUJDQLVDWLRQ
ZLWKLQ WKH ILUHZDOO $V WKH WHFKQRORJ\ PDWXUH
LQWHUQDO DSSOLFDWLRQV WR EHJLQ WR VKDUH LQI
SDUWQHUV DV LQ WKH FDVH Rl WKH *RRJOH H[DPSOH
RI ZHE VHUYLFHV LV WR FUHDWH D UHDO WLPH G\QD
/ILP DQG :HQ S

*HQHUDOO\ WKHUH DUH WKUHH JURXSLQJV RI ZHE VI
VHUYLFHVY DUH PRVWO\ EHLQJ XVHG WR SURYLGH IXQ
RU LQIRUPDWLRQ VXFK DV VWRFN TXRWHV RU PDSSL(
7KLY PHWKRG RI DSSOLFDWLRQ GHYHORSPHQW L H

EHHQ SURGXFHG IRU \HDUV J/LP DQG :HQ S $
VHUYLFHV LV WKH SURYLVLRQLQJ RI WKLUG SDUW\ U
ZHEVLWH XVHU DXWKHQWLFDWLRQ RU SD\PHQW SURF
FDQ EH XVHG LQ DSSOLFDWLRQ LQWHJIJUDWLRQ VFHQDL



$V HPHUJLQJ VWDQGDUGV LW LV LPSRUWDQW WR >
WHFKQRORJLHV IRU LQIRUPDWLRQ UHWULHYDO DQG H
KDYH JHQHUDOO\ EHHQ GHYHORSHG LQ D ERWWRP XS
WHFKQRORJLHYVY ORRNLQJ IRU DSSOLFDWLRQV DGPLWW
+RZHYHU LQ WKH FRQWH[W RI WKLV UHVHDUFK WKH
WHFKQRORJLHVY QLFHO\ XQGHUSLQV WKH DSSOLFDWLR
DQRG UHWULHYDO PHWKRGRORJ\ ,Q WKLV FRQWH[W
SRZHUIXO PHWKRG WR OLQN WKH EXVLQHVV REMHFWI
XQGHUO\LQJ LQIRUPDWLRQ DUFKLWHFWXUH

%HIRUH SUHVHQWLQJ WKH DSSOLFDWLRQ RI WKH JRD
UHWULHYDO DQG H[FKDQJH EDVHG RQ WKHVH VWDQ
LOWHJUDWLRQ DQG H[FKDQJH LV SUHVHQWHG LQ WKH
ZHE VHUYLFHV IRU DSSOLFDWLRQ LQWHJUDWLRQ LV DO

$SSOLFDWLRQ ,QWHJUDWLRQ DQG ,QIRUPDV

7KHUH DUH VHYHUDO LQWHJUDWLRQ PRGHOV WKDW F
VRXUFH LQIRUPDWLRQ LQWHJUDWLRQ VFHQDULR UDQJ
FHQWUDOLVHG PHVVDJLQJ SODWIRUPV DQG ILQDOO)
DSSURDFKHV $PRQJ WKHVH PRGHOV LW LV JHQHUDOC
LQWHJUDWLRQ W\SHYV

R ,QIRUPDWLRQ ,D@MRODPMWALR@WKH VLPSOH H[FKDQJ}
EHWZHHQ WZR RU PRUH V\VWHPYV

R %XVLQHVV 3URFHVVFUHDMILROW RRQFRPSRVLWH HQ\
PRGHOV WR LQWHU FRQQHFW DQG OLQN EXVLQHVV

R ,QIRUPDWLRQ BWWHWBORZVHU GLVSOD\ RI LQIRUPD
VI\VWHPV

R 6HUYLFHV %DVH®W KQWHIQDRQARY WKH FURVY DSSOL
HQWHUSULVH VKDULQJ RI FRPPRQ EXVLQHVV ORJL



W LV LPSRUWDQW WR QRWH WKDW HDFK RI WKHVH L
LQ DQ LQWHJUDWLRQ VFHQDULR WKDW LV EXVLQH!
EDVHG LQWHJUDWLRQ WHFKQRORJLHV RU SRUWDOV P

7KLV VHFWLRQ RXWOLQHV WKH YDULRXV W\SHV RI L
PXOWL FKDQQHO PXOWL VRXUFH LQIRUPDWLRQ UHW!
GLVEXVVLRQ RI LQIRUPDWLRQ LQWHJUDWLRQ FDQ EH.
XQGHUO\LQJ FRQFHSWV VXFK DV WRSRORJLFDO OD\RX

,Q JHQHUDO LQWHJIJUDWLRQ FDQ EH PRGHOOHG DOQ
WRSRORJLHV $FFRUGLQJ WR WKH $PHULFDQ +HULWD
GHILQLWLRQ RI D WRSRORJ\ LV WKH *DUUDQJHPHQW
FRQQHFWHG WR HDFK RWKHU"~ $OWKRXJK QRW LQ |
QHWZRUN WKH WHUP WRSRORJ\ LV XVHG WR GHQRW!
HQWLWLHYV ZLWKLQ DQ LQWHJUDWLRQ VFHQDULR

R 3RLQW WR 3RLQW YV ODQ\6WRNIDQY® SRXBDW WR S|
LQWHJUDWLRQ D VLPSOH FRQQHFWLRQ LV PDGH
SXUSRVH RI VKDULQJ LQIRUPDWLRQ *HQHUDOO\
PRVW DSSOLFDEOH IRU VLPSOH GDWD LQWHJUDW
)LIXUH 3RLQW WR SRLQW OLQNV FDQ EH FU
JHQHUDOO\ GR QRW UHTXLUH UHODWLYHO\ KLJK V

7KH SUREOHP ZLWK VLPSOH SRLQW WR SRLQW L
JHQHUDO WKH\ DUH QRW VFDODEOH ZKHQ DGGLW
6HH )LJIXUH WKH UHVXOWLQJ FRPSOH[LW\ RI
QRW VXVWDLQDEOH IRU PRUH WKDQ WZR SDUWL
XQGHUO\LQJ VRIWZDUH DQG QHZ SDUWLFLSDQWV

GDWD LQWHJULW\ SUREOHPV DQG LQFRQVLVWHQF
VHH EHORZ SRLQW WR SRLQW VFHQDULR WKH

FUHDWH D VLQJOH SRLQW RI IDLOXUH DQG WKH L
EULQJ GRZQ WKH HQWLUH HFR V\VWHP Rl FRQQHF\



$V DQ DOWHUQDWLYH D PDQ\ WR PDQ\ LQWHJUD
PLGGOHZDUH WR FHQWUDOLVH LQWHJUDWLRQ EI
DSSOLFDWLRQV )LJXUH +RZHYHU LQ FRQWUL
WKH GHYHORSPHQW FRVW RI WKLV PLGGOHZDUH F
WUDQVIHU UHTXLUHPHQWYV

R /RRVHO\ FRXSOHG YV 7HLIXXWOLNFKRXSOHG SS
S GHILQHVY WKLV DUJXPHQW DV 3&RKHVLRQ™ Y\
UHIHUV WR WKH H[WHQW WR ZKLFK DSSOLFDWLR
FRPPRQ PHWKRGVY GDWD DQG LQWHUIDFHVY $ OR
WR D VLWXDWLRQ ZKHUHE\ DSSOLFDWLRQV DUH PL
RQH RI WKH VA\VWHPV ZLWKLQ WKH LQWHJUDWLRQ
ZLOO QRW DIIHFW RWKHUV 2Q WKH RWKHU KDQG
FRPSRQHQWYV DQG EXVLQHVV ORJLF JLYHV WKH H
FRXOG OHDG WR VLQJOH SRLQWYV RI IDLOXUH ZLWK

7KH LPSDFW RI FRXSOLQJ LV FOHDUO\ VHHQ LQ W]
%35 HIIRUWV RI WKH HDUO\ WR PLG V DQG \
HQWHUSULVH UHVRXUFH SODQQLQJ VXLWHV ,Q W
V RUJDQLVDWLRQV EXVLQHVVHV EHJDQ WR Of
EXVLQHVV SURFHVVHV DFURVV IXQFWLRQV $OWKR
UHGXQGDQFLHVY WKHUH ZDV D NQRFN RQ HIIHFW
QHZ EXVLQHVV SURFHVVHV UHTXLUHG XQSUHFF
XQGHUO\LQJ LQIRUPDWLRQ V\WWHPV +RZHYHU GH
XVLQJ WKH LQIOH[LEOH WHFKQRORJ\ RI WKH WLP
SFORVHG’ $V D UHVXOW RUJDQLVDWLRQV SXUFKI
WKDW WLJKWO\ UHJXODWHG YDULRXV EDFN RIILFH
$OWKRXJK WKLV ZRUNHG IRU D WLPH FRPSDQLH
WLIJKWO\ FRXSOHG V\WWHPV DUH DJDLQ FDXVLQJ

6RIWZDUH WKDW IDFLOLWDWHY FRPPXQLFDWLRQV EHWZHHQ WZR R



DQG VRIWZDUH DSSOLFDWLRQV VXFK DV &50 QHF
RUJDQLVDWLRQV LV WR HQWHU DQRWKHU URXQG
DGGLWLRQDO VKRUW WHUP JDLQV RU WR FRQVLC
DSSURDFKHV +DJHO DQG 6HHO\ %URZQ

2WKHU XVHIXO WHUPLQRORJ\ LQFOXGHYV

R 6\QFKURQRXV  $V\QAKWREOR®FWHSW ZDV GHVFULEF
VHEFWLRQ RQ PXOWL FKDQQHO LQIRUPDWLRQ VHHN
FRXSOLQJ 6\QFKURQLFLW\ UHIHUV WR WKH PRGH
VFHQDULR $VIQFKURQRXV SURFHVVHV GR QR
DFNQRZOHGJHPHQW IURP WKH UHFHLYLQJ DSSOLF
VIQFKURQRXV FRPPXQLFDWLRQ SURFHVVHV GR 7
PHWKRGVY DUH FOHDU LI WKH QHWZRUN RU OL
LQIRUPDWLRQ ZLOO EH KHOG XQWLO LW EHFRPHV
VIQFKURQRXV FRQQHFWLRQ LV VLPSOLFLW\ DQG H

,Q DQ LQWHJUDWLRQ VFHQDULR LW LV DOVR LPSRUWTE
WLPLQJ RI LQIRUPDWLRQ GHOLYHU\ GRHV DOO LQIF
VIVWHPVY LPPHGLDWHO\ UHDO WLPH " ,V WKH RUJDQ
GHYHORSPHQW FRVWV IRU 3UHDO WLPH" DFFHVV RU Z
RI LPPHGLDF\ LV SUHGLFDWHG RQ WKUHH LQIRUPDWLR

R SHDO WLFHRUPDWLRQ LV DYDLODEOH LPPHGLDWH(
GDWD DUH FRPPLWWHG WR WKH GDWDEDVH 7KH F
LQ UHDO WLPH DUH KLJK SHUIRUPDQFH RYHUKH
UHTXLUHPHQWYV

R 1HDU 7LPH RU ¥BRMHXXOHG RU EDWFKHG DYDLODI
+RZHYHU WKHVH EDWFK XSGDWHV FRXOG EH UXQ
WLPH GHOLYHU\ HQYLURQPHQW ZKHUH ODWHQF\
$OWKRXIK PDQ\ UHTXLUHPHQWY VSHFLI\ UHDO WL
DVVRFLDWHG FRVWY QHDU WLPH DFFHVV PD\ VXIII



R OLIJUDWLRQ RU 2QHVWPAHFDVHYV LQIRUPDWLRQ LQ
QHHG WR RFFXU RQFH 7KDW LV RQFH WKH LQIRU
RU FKDQJHG DJDLQ 7KLV FRXOG EH LQ WKH FDVF
IURP OHJDF\ VRIWZDUH WR D QHZ V\VWHP RU LQ
DQG ORDG (7/ RI LQIRUPDWLRQ WR D GDWD ZDUHE

7KH LPPHGLDF\ UHTXLUHPHQWY VKRXOG EH WKRURXJK
SURMHFW LV LQLWLDWHG EHFDXVH WKH GHFLVLRQ ZLC
FRVW DQG WLPH LPSOLFDWLRQV

7\SHV RI QWHJUDWLRQ 7THFKQRORJ\

ILQWKLFXP D GLVWLOV WKH JHQHUDO DSSURDFKH
W\SHV Rl LOQOWHJUDWLRQ WHFKQRORJLHV HDFK ZLWK
PXOWL FKDQQHO RSHUDWLRQV DQG IRU XVH LQ ORZ PD

,QIRUPDWLRQ RULHQWHG DSSOLFDWLRQ LQWHJUDWLRC
HIFKDQJH GDWD EHWZHHQ WZR RU PRUH DSSOLFDWLR
DSSOLFDWLRQ $3,V $V LQWURGXFHG DERYH WKH
WHFKQRORJLHV WKDW FDQ EH GHSOR\HG WR DFFRPSOI
DUH D S

R 6RXUFH DQG WDUJHW V\VWHPV JHQHUDOO\ GR Q
LQWHJUDWLRQ OLQNV

R 6LQFH WKHUH LV QR VHTXHQFLQJ RI EXVLQHVV O
GR QRW QHHG WR EH DGGUHVVHG

R ,2$, LV UHODWLYHO\ HDV\ WR GHYHORS DQG DGPL

,Q D ORZ PDWXULW\ HQYLURQPHQW GXH WR LWV UHOD
EXVLQHVV SURFHVV DQG VHUYLFHV RULHQWHG LQWHJ
FRPPRQO\ GHSOR\HG DQG PRVW UHOHYDQW LQWHJUDW
ODFN RI FRPSOH[LW\ FRPSDUHG WR EXVLQHVV SURFH\



SDUWLFXODUO\ IRU D ORZ PDWXULW\ RUJDQLVDWLRQ\
I[IURP WRSRORJ\ WR WHFKQRORJ\ WKDW QHHG WR EH

7KH GLDJUDP EHORZ )LJXUH GHSLFWV DQ LOOY
VFHQDULR XVLQJ D WUDGLWLRQDO GDWD UHSOLFDWLF
RXWSXWV RI LQIRUPDWLRQ WKDW RIWHQ REFXUV LQ E
PRYLQJ LQIRUPDWLRQ EHWZHHQ RQH RU PRUH GDWL
DSSURDFK W\SLFDOO\ XVHV VRIWZDUH FRGH WR DFF
VWUXFWXUH DQG GDWD PRGHOV DQG WR H[WUDFW DQ
UHSOLFDWLRQ WHFKQRORJ\ PD\ DOVR LQFOXGH D VF
VWRSSLQJ DQG VFKHGXOLQJ Rl SURFHVVHYV

JLIXUH SRLQW WR 3RLQW ,QWHJUDWLRQ

7KLY DSSURDFK LV ILQH IRU TXLFN DQG GLUW\ LQW
SDUWLFXODUO\ ZKHQ ORZ FRVW DQG VLPSOLFLW\ DUH
+RZHYHU ZKHQ PXOWLSOH GDWDEDVHV DUH DGG
EHFRPHYV IUDJLOH 7KH FRQVWDQW PRYHPHQW RI GDW
VIQFKURQLVDWLRQ DQG LQWHJULW\ SUREOHPV

7KH GLDJUDP EHORZ )LJXUH GHSLFWV DQ LOOXVMW
VFHQDULR XVLQJ D WUDGLWLRQDO GDWD UHSOLFD
DSSOLFDWLRQV 7KH HQVXLQJ PHVV UHVXOWYV LQ ZKD
SLQWHJUDWLRQ VSDJKHWWL" UHIHUULQJ WR QRPHQF
SDWFKHG VRIWZDUH NQRZQ DV 3VSDJKHWWL FRGH" 5I
JR RQ FLWH WKDW RI' LQWHIJUDWLRQ SURMHFWYV X



LLRUPDWLRQ ERWWOHQHFNY DQG VORZHG LQIRUPDWLR
IDLOV GDWD FDQ JHW RXW RI VIQF DQG XVHUV RI WKH

JLIXUH OXOWL $SSOLFDWLRQ 3RLQW WR 3RLQW ,QW

$QRWKHU DSSURDFK WR GDWDEDVH LQWHJUDWLRQ LV
LQYROYHV WKH PHUJLQJ RI PDQ\ SK\VLFDO GDWDEDVF
LQIRUPDWLRQ H[FKDQJH /LQWKLFXP S

/HDUQLQJ IURP VKRUWFRPLQJVY RI SRLQW WR SRLQW
LOQOWHIJUDWLRQ DSSURDFK KDV HYROYHG WR D 30RRYV
HQYLURQPHQW ZKHUHE\ PHVVDJLQJ PLGGOHZDUH DUFK
KLJK OHYHO WKLV DSSURDFK SURYLGHV D ORRVHO)
WUDQVIRUPDWLRQ VHUYLFH EHWZHHQ WZR RU PRUH V
PLGGOHZDUH EDVHG DSSURDFK WKHUH DUH WKUHH FI
ZDUH LQWHJUDWLRQ VHUYHU DQG WZR RU PRUH FF
V\VWHP 7TKH FRQQHFWRUV DGDSWHUV LQWHUIDFH Z
PHVVDJHY 7R VHQG PHVVDJHV WKH FRQQHFWRU JHQ!
wWKbw DUH GHOLYHUHG WR WKH FHQWUDO LQWHJUDWIL



WKH GRFXPHQWY DQG GLUHFWV WKHP WR WKH DGDSW

8QOLNH SRLQW WR SRLQW WKLV GHVLJQ WDNHV LQW
WDUJHW DSSOLFDWLRQV ,I WKH FRQQHFWLRQ EHW?
XQDYDLODEOH HDFK V\WWHP NHHSV UXQQLQJ DV DQ
DSSOLFDWLRQ LV QRW DYDLODEOH WKH VHQGLQJ D
LPSDFWLQJ SHUIRUPDQFH RU EHFRPLQJ RXW RI V\QF
EHQHILW IRU WKH XVHUV RI HDFK DSSOLEFDWLRQ VX
FXUUHQWO\ GLVSDUDWH V\WWHPV ZKLOH PLQLPLVLC
LQWHJUDWLRQ SURMHFWY DQG SURGXFWV

JLIXUH &EHQWUDOLVHG ,QWHJUDWLRQ 7KURXJK OHVVDJL

<HW WKLV DSSURDFK LV QRW ZLWKRXW LWV SUREOHP
KHDYLO\ GHSHQGDQW RQ WKH DSSOLFDWLRQ ORJLF H
XVHUV DUH ODUJHO\ GHSHQGHQW RQ WKH LQIRUPDWLF
RU RSWLPLVHG WR SURYLGH

ILQWKLFXP D UHIHUV WR WKH DERYH FROOHFWLY
$SSOLFDWLRQ ,QWHJUDWLRQ ,$2, ,Q ,2%, DOO RI W



DW WKH GDWD OHYHO PRUH VSHFLILFDOO\ LW JHQH
GDWDEDVH WKURXJK GHILQHG LQWHUIDFHV $3,V LQ
WKHUH LV YHU\ OLWWOH LI DQ\ YLVLELOLW\ RU DFFI

6HUYLFH 2ULHQWHG $UFKLWHFWXUHYV
$SSOLFDWLRQV

'LWK WKH SUROLIHUDWLRQ Rl LQWHJUDWLRQ WHFKQR(
EXVLQHVV SURFHVV LQWHJUDWLRQ FRPHV WKH UHTXL!
WKDW FDQ EH UHXVHG WR UHGXFH GXSOLFDWLRQ DQG
BHUYLFWY JURXS Rl VRIWZDUH FRPSRQHQWY WKDW S
RUJDQLVDWLRQDO WUDQVDFWLRQV 'DW] &RQVL
WKLV SURFHVV FRXOG EH XVHG LQ VHYHUDO DSSOLFD
VIVWHP DQG (53 VIVWHP $ VHUYLFH FDQ EH FUHDWH
SHUIRUPLQJ DQ LQYHQWRU\ FKHEN :KHQ DQ DSSOLFDW
WKH ,QYHQWRU\ &KHEN VHUYLFH UDWKHU WKDQ FUHDW
EXVLQHVV ORJLF FRGH 7KDW ZD\ LI WKH LQYHQWRU\
VHUYLFH OHYHO DQG DOO RI WKH DSSOLFDWLRQV W
UHSURJUDPPHG $ VHUYLFHV RULHQWHG DUFKLWHFW:
VHUYLFHVY DQG HQDEOHG DSSOLFDWLRQV RQ D QHWZF
'DW]

,Q ,2%$, EXVLQHVV SURFHVV LQWHJUDWLRQ DQG 32
LQWHJUDWLRQ GHVFULEHG LQ WKH QH[W VHFWLRQ W
DQG WLPH DJDLQ +RZHYHU ZLWKRXW VWDQGDUG WHF
SURYHUELDO ZKHHO LV UHFUHDWHG ZLWK HDFK LQWH.
IHZ \HDUV VHUYLFHV RULHQWHG LQWHJUDWLRQ PRG
FRPPRQ HQWHUSULVH DQG LQWUD FRPSDQ\ EXVLQHV
VHOI FRQWDLQHG DQG XVHG E\ DQ\ RUJDQLVDWLRQD
H[WHUQDOO\ ,I D FKDQJH QHHGYV WR EH PDGH LQ WKI
DQG LW ZLOO SURSDJDWH RXW WKH UHVW RI WKH 3F¢
RULHQWHG DSSOLFDWLRQ LQWHJUDWLRQ 62%, DO\



SUFKLWHFWXUHV >62%$@ DOORZV RUJDQLVDWLRQV W
$V D UHVXOW LQIRUPDWLRQ LV VKDUHG DQG EXVLQ
$OWKRXJIK WKLV DELOLW\ WR DFKLHYH EXVLQHVV &
HI[FKDQJH WKURXJK 62%, VRXQGYVY LGHDO WKHUH DUH
WKH ORZ PDWXULW\ RUJDQLVDWLRQ

,2%$, LV D PLQLPDOO\ LQWUXVLYH W\SH RI LQWHJUDWLI
WDUJHW DQG VRXUFH DSSOLFDWLRQV VHUYLFHV RU
UHTXLUH D PDMRU RYHUKDXO RI XQGHUO\LQJ DSSOLF
SODWIRUP 7KHVH FKDQJHV ZLOO EH DOO HQFRPSDVV
WKLY SRLQW WKH OLWHUDWXUH LV GHYRLG RI H[DPS(
VFDOH PXFK OHVV LQ ORZ PDWXULW\ RUJDQLVDWLRQ\

,Q PDQ\ ZD\V VHUYLFHV RULHQWHG DUFKLWHEFWXUHV
FRPSRQHQW UHXVH LV QRW D QHZ FRQFHSW 3DVW
ZLWK SHUIRUPDQFH SUREOHPV DQG ODEN RI WHFKC
+RZHYHU D QHZ EUHHG RI LQWHURSHUDELOLW\ WHEK ¢
VLQFH WKDW EHJLQV WR VXSSRUW WKH *UHDO WLI
WKLV SRLQW LW LV LPSRUWDQW WR QRWH WKDW DQ
ZHE VHUYLFHV 'DW] DQG ZHE VHUYLFHV FDQ DC
HQYLURQPHQW

JRU WKH GLVEXVVLRQ RI LQIRUPDWLRQ UHWULHYDO
LQWHJUDO SDUW LQ LQWHU DSSOLFDWLRQ VKDULQJ F
FRQILIJIXUDWLRQV JURXSLQJV GHSLFWHG DV pLQIR F
EHWZHHQ DSSOLFDWLRQV )LJXUH (YHQ WKRXJK
LQIRUPDWLRQ H[FKDQJH ZRXOG OLNHO\ RFFXU 3EHKLQ
XVHV WKH VDPH LQWHUQHW WHFKQRORJ\ WKDW EFRXO
ZLWK WKLUG SDUWLHV VXFK DV SDUWQHUV RU VXSSOL



JLIXUH ,QWHU $SSOLFDWLRQ ,QIRUPDWLRQ 6KDULQJ 8VLQJ :HE

:HE 6HUYLFHV 7THFKQRORJ\

7KH EHQHILWV RI WKLV WHFKQRORJ\ WKDW GLUHFW(
GHVFULEHG DPRY¥H QU@PERQEGHEWULQIJ@ /LP DQG :HQ
‘HE VHUYLFHV DUH LQWHUIDFH DJQRVWLF WKXV DUH Z
VXFK DV PRELOH SKRQHV DQG SHUVRQDO GLJLWDO DV
VKDULQJ ZHE VHUYLFHV DSSOLFDWLRQV ZLOO EH \
LQWHJUDWLRQ WHFKQRORJ\ +RZHYHU WKH IXWXUH F
FKDQQHO FRPELQDWLRQV H[SHULHQFHV LV XQNQRZQ
VXFFHVV Rl HPHUJLQJ WHFKQRORJLHV VXFK DV ZHE VH

$ WKLUG DSSURDFK HQFRPSDVVLQJ WKH FUHDWLRQ F
LV QRZ HPHUJLQJ 7KRPSVRQ DQG %RQD KRV
(VWVHQWLDOO\ FRPSRVLWH DSSOLFDWLRQV X\
SUHYLRXVO\ GLVSDUDWH DSSOLFDWLRQV VXFK DV &
LQWHUIDFHV LQ IDYRXU RI D QHZ SRVVLEO\ XVHU GLF
FDQ EH FRQILJXUHG DFFRUGLQJ WR RUJDQLVDWLRQDO
DOORZLQJ EXVLQHVV DQDO\WWY QRW QHFHVVDULO\ S|
EXVLQHVV ORJLF DURXQG 3KRZ WKLQJV DUH UHDOO\ G
S &RPSRVLWH DSSOLFDWLRQV UHTXLUH D VHUYL
DV VXFK DQ\ GLVFXVVLRQ RI WKH WZR DUH LQH][!



JLIXUH &RPSRVLWH $SSOLFDWLRQV

&RPSRVLWH $SSOLFDW|

7KH SRZHU RI FRPSRVLWH DSSOLFDWLRQV FDQ EH LC
FRPPRQ EXVLQHVV SUREOHP ,PDIJLQH WKH VDOHV R
VPDOOHU FRPSDQ\ %RWK &50 SDFNDJHV DQG (53 V!
SURFHVVLQJ IXQFWLRQDOLW\ %XW WKH &50 V\VWHP

6WDWHYVY GRHV QRW KDYH 9%$7 RU PXOWL FXUUHQF\ IX
DOO RI WKH SURVSHFW DQG FXVWRPHU LQIRUPDWLR
LOQYHQWRU\ FDWDORJXHV HWF ,Q WKLV FDVH DQ RU

8VH DQG LQVWDOO ERWK V\WVWHPV RQ DOO RI W]
RUGHU LV SODFHG WKH VDOHV SHUVRQ FRXOG H
LQIRUPDWLRQ LQWR WKH (53 VIVWHP 7KLV LQYR
ORDGV DQG RUGHU LQIRUPDWLRQ LV UH HQWHUH
FRQQHFWHG WKH LQIRUPDWLRQ LQ WKH &50 V\VV
DQ RXW RI VWREN LWHP ,Q WKLV VEFHQDULR W
VDOHV SHRSOH JR WKURXJK WKHVH WHUULEO\ |
LQYROYHV WKH FRVW Rl OLFHQVLQJ ERWK DSSOLF



2SWLRQ WZR LQYROYHV VA\VWHPV LQWHJUDWLRQ
ZRXOG HOLPLQDWH WKH QHFHVVLW\ WR KDYH GRX
SUREOHPV EXVLQHVV SURFHVVHY DQG LQIRUPDW
DSSOLFDWLRQV DQG XVHUV ZRXOG EH UHTXLUHG
IXQFWLRQDOLW\ WKDQ WKH\ DFWXDOO\ XVH

7KH WKLUG RSWLRQ LQYROYHV WKH *FRPSRVLWH
EXVLQHVYV ORJLF VXFK DV 9%7 UXOHV IURP WKFE
HQFDSVXODWHG DQG FRQILIJXUHG LQWR D WKLUG
VXFK DV WKH ZHE EURZVHU ,Q WKLV FDVH HPSC
WKDW WKH\ QHHG WR GR WKHLU MREV DQG WK
XQQHFHVVDU\ IXQFWLRQDOLW\ WKDW FRPHV VWL
.KRVOD DQG 3DO UHIHUV WR WKLV DV D 3PDVV F
EXVLQHVV SURFHVVHV ZRUNIORZ DQG FROODERUL

7KLV QHZ DSSURDFK LV IRUFLQJ WKH SUHYLRXV OHDGH
WKH ZD\ WKH\ GHYHORS DQG PDUNHW VRIWZDUH DSSOL
DQ 3DSSOLFDWLRQ VXLWH" D IHZ FRPSDQLHV VXFK D
WKLQNLQJ DERXW 3SURFHVV VXLWHV' $V RI PLG
EXVLQHVV VFHQDULRY DQG HQFRPSDVVLQJ RYHU E>
WR JURZ WR RYHU D WKRXVDQG EXVLQHVV SURFHVV Wi/
S DQG OLFURVRIW KDV DOVR EHHQ ZRUNLQJ RC
EXVLQHVV SURFHVVHV $OH\ $V WKH WHFKQR
IXQFWLRQDOLW\ ZLOO EH FRQILIJXUHG IRU DQG GHOL
EXVLQHVV SURFHVVHV EHFRPH WHPSODWH GULYHQ DV
ZLOO EHFRPH PRUH DERXW SHUVRQDOLVHG DSSOLFD\
FRPSRVLWH DSSOLFDWLRQV WKDQ WKH JHQHULE IXQF\

&OHDUO\ FRPSRVLWH DSSOLFDWLRQV DUH WKH GHVLU
+RZHYHU PDQ\ DSSOLFDWLRQ SURYLGHUV LQFOXGLQJ
ZD\ WR JR EHIRUH DFKLHYLQJ WKLV YLVLRQ $VLGH 1U
DSSURDEFK ZKHUHE\ DSSOLFDWLRQ YHQGRUV PXVW PR
WR KXQGUHGV RI PLQLDWXUH DSSOLFDWLRQ VHUYLF}



FRQJHV WR WKH ZD\ WKDW WKHLU SURGXFWYV DUH Dl
UHDOLW\ WKH XQGHUO\LQJ DSSOLFDWLRQ FRGH QHH
LOQOWR FRPSRQHQW SDUWYV +XUZLW] OXFK OHJDF
ZLWKLQ RUJDQLVDWLRQV ZLOO UHTXLUH QHDU UHZL
PRGXODULW\ 6HFRQGO\ DVVXPLQJ WKDW WKH FRGH I
KDYH ZHOO GHILQHG SXEOLFO\ DYDLODEOH DSSOLF
VLIQLILFDQW HIIRUW ,Q VRPH FDVHV VXFK DV 6$3°
GLIILFXOW WR ZRUN ZLWK UHTXLULQJ VSHFLDOLVW VN

7KDW vDLG WKH DGYDQWDJHV RI WKH VHUYLFH DSSU
SRE\

R $SSOLFDWLRQ ORJLF DQG LQIRUPDWLRQ IURP PEL
EH UHXVHG

R (QVXUHV FURVV IXQFWLRQDO WUDQVDFWLRQDO L

R ,PSURYHV DFFHVV WR H[LVWLQJ UHVRXUFHYV

R &UHDWHV D URDGPDS IRU LQQRYDWLRQ ZKHUHE\
FDQ EH UHSODFHG ZLWK D PRUH PRGHP HTXLYDOF

R 62$V DQG FRPSRVLWH DSSOLFDWLRQ HQFRXUDJ
EXVLQHVV QHHGV QRW IURP D WHFKQRORJLFDO S

R 7LJKW FRQWURO RI GDWD DFFHVV 6LQFH 62%$V [
PLFUR SURFHVV OHYHO GDWD DFFHVV FDQ EH PI
'LWK ,2$, RU 32%, SHUIRUPDQFH RYHUKHDGV RFI
QHHG WR EH PDGH WR ORFN LQIRUPDWLRQ GRZQ I

R &UHDWH SURILW FHQWUH WHFKQRORJ\ RXW RI RL

6SHFLILFDOO\ ZHE VHUYLFHV FDQ 5RE\

R 5HGXFH FRVWVY RI GHYHORSLQJ 62%V
R $0O0ORZ WKH HDVLHU FRQQHFWLRQ WR H[WHUQDO

2QH VLJQLILFDQW GUDZEDFN SDUWLEXODUO\ IRU O
FRPSOH[LW\ RI DGPLQLVWHULQJ D 62% FKDQJH FRQW



ORHR&W\ FRXSOHG HQYLURQPHQWY LV WUDFNLQJ GRZQ W
FRGH 'DW] 7KLV LV H[DVSHUDWHG ZKHQ 62%$V DI
ZLOO UHVXOW LQ KLJKHU 4% DQG WHVWLQJ FRVWYV
WHFKQRORJ\ DQG WKH UHVXOWLQJ UHODWLYH ORZ C
D S QXPEHUV FRPSRVLWH DSSOLFDWLRQV V\VYV
PD\ EH GLIILFXOW IRU /02V WR ILQG VNLOOHG WHFKQL
DQ LPSOHPHQWDWLRQ WHPSODWH +RZHYHU DQDO\V
PRUH WKDQ RI HQWHUSULVHV ZLOO EH XVLQJ 62% |
GHYHORSLQJ DSSOLFDWLRQV DQG SURFHVVHV 'DW]
DQG FRPSRVLWH DSSOLFDWLRQV LV LQFOXGHG LQ WHK
/02V WR EH FRQVLGHULQJ WKHVH HPHUJLQJ WUHQGYV
OHJDF\ VA\VWHPV WKH\ FDQ DOVR EH DGRSWHG SLHFHF
VWHS SURFHVV IRU WKH DGRSWLRQ RI 62%V EURDGO\ |

ODNH LQGLYLGXDO DSSOLFDWLRQV DYDLODEOH |
WKURXJK PLGGOHZDUH

,QWHJUDWH VHYHUDO VHUYLFHV WR FUHDWH D ER
:LGHO\ DGRSW 62$%$ DFURVV WKH RUJDQLVDWLRQ
)LQG QHZ ZD\ WR H[SORLW WKH UHVSRQVLYHQHYV
62%

KHQ DGRSWLQJ ZHE VHUYLFHV VSHFLILFDOO\ DJDI
UHFRPPHQGHG 5RE\

/HDUQ DERXW WKH WHFKQRORJ\ DQG HYDOXDWH L
'HYHORS D URDGPDS IRU DGRSWLRQ WKDW ZLOO .
RUJDQLVDWLRQ LQFOXGH EXVLQHVV SDUWQHUV L
‘HE VHUYLFH HQDEOH DQ DSSOLFDWLRQ OHYHUDJI
8VLQJ D QRQ FRUH DSSOLFDWLRQ ORRN IRU D Z
DGGLWLRQDO YDOXH IRU WKH RUJDQLVDWLRQDO W



:LWK WKH URDG WR D VHUYLFHV RULHQWHG LQWHJUL
FKDOOHQJHV RI JHWWLQJ WKHUH ZHOO GRFXPHQWH (
HPHUJHG DV DQ LQWHULP VWHS

3RUWDO 2ULHQWHG ,QIRUPDWLRQ $¢
32%,

2YHU WKH SDVW IHZ \HDUV UXPRXUV Rl WKH GHDWK F
H[DJJHUDWHG ,Q WKH ODWH IV HQWHUSULVH SR
PDUNHWHG DV DQ HPSOR\HH KRPHSDJH WKDW FRQWD
IRU WKHP WR GR WKHLU MREV +RZHYHU LQ WKH HDU
VWREN TXRWHV DQG ZHDWKHU .QRUU S +RZF
HDUO\ V WKH SRUWDO PRYHG IURP WKLV KRUL]R
VSHFLILF LQIRUPDWLRQ GHOLYHU\ PHFKDQLVP .QRUU
$QRWKHU GLIIHUHQFH EHWZHHQ HDUO\ DWWHPSWYV D\
UHFHQW HIIRUWYV LV WKH LQYROYHPHQW LQ LQWHJUD\
DQ LQIRUPDWLRQ GHOLYHU\ DSSOLFDWLRQ ZLWK LWV
UHIHUUHG WR DV 3LQWHJUDWLRQ DW WKH JODVV’' L |
PHDQV RI SUHVHQWLQJ LQIRUPDWLRQ IURP GLVSDUD
.QRUU S DQG 3RUWDO RULHQWHG DSSOLFDW
FRPSRVLWH YLHZ RI LQIRUPDWLRQ 7KHUH DUH VHYI
LQFOXGLQJ

1RQ LQYDVLYH WR VRXUFH DSSOLFDWLRQV
SURYLGHV ZLGHO\ GLVWULEXWHG EXW FRQWURO
SHODWLYHO\ HDV\ DQG TXLFN WR LPSOHPHQW
THFKQRORJ\ LV ZLGHO\ XVHG WKXV WKHUH DUH Z

g 0 XV X

+RZHYHU /LQWKLFXP DOVR KLJKOLJKWYV VRPH GLVDGY

R ,QIRUPDWLRQ PD\ QRW EH SURYLGHG LQ UHDO WL
WR FRQWURO IORZ



R ,QIRUPDWLRQ PXVW EH DEVWUDFWHG WKRXJK DQ
FUHDWLQJ PRUH RUJDQLVDWLRQDO FRPSOH[LW\
R 3RVVLEO\ SURYLGHV LQIRUPDWLRQ RYHU OHVV VFE

‘XH WR LWV UHODWLYH ORZ FRVW DQG HDVH RI LPSO
OLNHO\ WR EH RI SDUWLFXODU LQWHUHVW WR ORZ PDV

%XVLQHVYV 3URFHVYV  QWHJUDWLRQ

3% XVLQHVV SURFHVV LQWHJUDWLRQ LV D VWUDWHJ\
VWUHQJIJWKHQV \RXU RUJDQLVDWLRQYV DELOLW\ WR L
LOWHJUDWLQJ HQWLUH EXVLQHVV SURFHVVHYVY ERWK Z

ILQWKLFXP S

%XVLQHVV SURFHVV LQWHJUDWLRQ FDQ EH WKRXJKW
LQWHJUDWLRQ ,QIRUPDWLRQ RULHQWHG LQWHJUDWL
EHWZHHQ GDWDEDVHV RU DSSOLFDWLRQV ZLWK OLWW:/«
GHILQHG EXVLQHVV ORJLF ZKHUHDV EXVLQHVV SUF
RUJDQLVDWLRQDO SURFHVV PRGHO SRVVLEO\ LQFRUS
RI DSSOLFDWLRQ ORJLF ,Q RWKHU ZRUGV LQIRUPDMW
WR LQIRUPDWLRQ H[FKDQJH WKH E\ SURGXFW RI SU
LQYROYHV WKH HQG WR HQG OLQNLQJ RI SURFHVVHV
RULHQWHG LQWHJUDWLRQ LV D PHDQV WR DQ HQG
LQIRUPDWLRQ +RZHYHU LQFUHDVLQJO\ WKDW HQG
FRQILJXUDWLRQ FRPSRVLWH SURFHVVHV 7KDW LV DS
WKH H[FKDQJH Rl LQWHJUDWLRQ RU WKH HQG WR HQC
PRGHOOLQJ RI LQWHUFRQQHFWHG EXVLQHVV SURFHVV]
PXOWLSOH RUJDQLVDWLRQV $FFRUGLQJ WR /LQWKLF
2ULHQWHG $SSOLFDWLRQ ,QWHJUDWLRQ %32%, SURYL
PDQ\ DSSOLFDWLRQV DQG GDWD VWRUHV SURYLGLQ.
SURFHVV WKDW FRQWUROV KRZ V\WWHPV DQG KXPDQ
UHTXLUHPHQWYV ~



SURPMHY LQ DQ RUJDQLVDWLRQ DUH ODUJHO\ DXWRP
JHQHUDOO\ DXWRPDWHG WKURXJK D YDULHW\ RIl V\V
WKURXJK ORRVHO\ FRXSOHG PHDQV

$W WKLV SRLQW LW LV SUREDEO\ LPSRUWDQW WR W

$FFRUGLQJ WR 5RVYV S D EXVLQHVV SURFHVYV
WDNH UDZ PDWHULDOV DV B3LQSXW" LQ D FHUWDLQ
DGGHG IRUP DV 3:RXWSXW’ 7TKH LQSXWYV DQG RXWS

SK\WLFDO UHVRXUFHV RU SURGXFWV RU LQWDQJLEOH
E\ WKH %XVLQHVV 3URFHVV ([HFXWLRQ /DQJXDJH IR
ILQWKLEXP E S D SURFHVV 3PRGHOV DFWXDC
EXVLQHVV WUDQVDEWLRQV”’

7KH DGYDQWDJH Rl FUHDWLQJ HQG WR HQG EXVLQHV
DOVR WKH FUHDWLRQ RI WDQJLEOH DVVHWV WKDW DL
QHZ HQWLWLHY LQ D SRVW 0 $ HQYLURQPHQW VHH FlI
%32%, LQFOXGH /LQWKLEXP D S 7RQQHU %

R &UHDWH FRPPRQ RUJDQLVDWLRQDO EXVLQHVV SI

R $ELOLW\ WR PRQLWRU SURFHVVHV DFURVV LQIR
WUDQVDFWLRQDO UHSRUWLQJ

R $ELOLW\ WR UHGHILQH LQHIILFLHQW SURFHVVE
LPSURYLQJ TXDOLW\

R $EVWUDFWV V\VWHPV FRPSOH[LW\ IURP XVHUV
WHFKQLFDO ODQJXDJH

R ,PSURYHV DELOLW\ WR RXWVRXUFH FHUWDLQ QR

W LV LPSRUWDQW WR SRLQW RXW WKDW WKH YDULRX

ILQWKLFXP D 2%, %32%, DQG 62%, DUH QRW PX\
FURVVHYVY PDQ\ RUJDQLVDWLRQDO ERXQGDULHV DV VXF
62%, /LQWKLFXP D S 'KHUH ,2%, UHVWULFW

DSSOLFDWLRQ SURFHVVHV JHQHUDOO\ EHFDXVH RI



%38, VWDUWV ZLWK D EXVLQHVV SURFHVV PRGHO D
SURFHVVHV WR XQGHUSLQ WKH LQIRUPDWLRQ IORZ

,PSOLFDWLRQV IRU WKH /RZ ODWXULW\ 2UJ

'LWK WKLV P\ULDG RI W\SHV RI DSSOLFDWLRQ LQWHJL
FRXOG EH GLIILFXOW IRU ZHOO IXQGHG PDWXUH R
DSSURSULDWH IRU WKHLU QHHGYV JRU D ORZ PDWXU
SURFHVVHVY DQG HYDOXDWLRQ FULWHULD LW LV OLNtE

S VXJIJHVWYV VWDUWLQJ ZLWK WKUHH TXHVWLR

+f :KDW DSSOLFDWLRQV WUXO\ QHHG WR FRQQHFW"
f 7R ZKDW GHJUHH PXVW WKH\ EH OLQNHG"
f 'KHQ LV LQWHJUDWLRQ QRW ZRUWK WKH LQYHVWHF

6WDUWLQJ ZLWK D QHHG VHWV WKH WRQH DQ LPS
SDPDQNXWW\ SURYLGHVY WDFLW VXSSRUW WR WKH QHE
DQG LQWHIJUDWLRQ IUDPHZRUN WKURXJK KLV VXSSRVI
PRUH WKDQ TXDOLWDWLYH WHUPV DQ LOQOWHJIUDWLRC
EXVLQHVV LVVXHV DFKLHYH PHDVXUDEOH 52, DQG
WLPHIUDPH DQG EH OLQNHG WR ELJJHU SLFWXUH JRDO

$ ORZ PDWXULW\ RUJDQLVDWLRQ PD\ EH WHPSWHG WR
vVWDQGDUGY LV WKH EHVW IRU WKHLU QHHGV" ,V Wi
LOQOWHJUDWLRQ XQWLO VWDQGDUGY DUH PRUH GHILQHC
VWDQGDUGY DUH JHQHUDOO\ GHULYHG E\ WKH GHHS

FRXOG DFWXDOO\ SXW WKH RUJDQLVDWLRQ DW D FRPS
VWDQGDUGY DUH QRW GHVLIQHG ZLWK WKH QHHGV RI
ZRXOG EH EHWWHU DGYLVHG WR VHHN LQWHJUDWLRQ
WHFKQRORJ\ RU KHDY\ FXVWRPLVDWLRQ EXW UDWKHU

(IILFLHQW DSSOLFDWLRQ LQWHJUDWLRQ UHOLHV RQ V
LQWHUIDFHV $3,V WR H[SRVH DQG FRQWURO DFFHVV



7KHVH $3,V DOORZ D UHPRWH DSSOLFDWLRQ WR LQYF
H[DPSOH DQ DSSOLFDWLRQ PD\ KDYH DQ $3, WR DOO
LQYHQWRU\ FKHFN RQ LWV GDWD 7KH SUREOHP ZL
SDUWLEXODUO\ LQ WKH VPDOO EXVLQHVV VHEWRU LV
VORZ WR SXUFKDVH VRIWZDUH XSJUDGHV DQG XVH F
ORQJHU $V D UHVXOW LW LV QRW XQFRPPRQ WR ILQ
WKDW OHJDF\ DSSOLFDWLRQV GR QRW KDYH DQ LQWH!
$OWKRXJK DSSOLFDWLRQ LQWHJUDWLRQ FDQ VWLOO E
UHTXLULQJ FXVWRPLVHG VRIWZDUH FRGH DQG ULV
YHQGRU DQG EXLOW LQ SURJUDPPDWLF LQWHJULW
FLUFXPYHQWHG

$GGLWLRQDOO\ RYHU WLPH SRLQW WR SRLQW HIIRUYV
SDUWLFXODUO\ IRU ORZ PDWXULW\ RUJDQLVDWLRQV
LOQOWHJUDWLRQ PDNHV WKH FRQVWDQW UHZULWLQJ DQ
LQHYLWDEOH +XUZLW] $ PRUH VHQVLEOH DSSU
LOQOWHJUDWH EXVLQHVYV ORJLF UDWKHU WKDQ DSSOLFEL
WKDQ >VRIWZDUH@ FRGH EDVHG PHWKRGRORJ\ $V D
WKLV VHIJPHQW HJ OLFURVRIW DQG 6DJH KDYH UH
PHVVDJLQJ EDVHG SODWIRUPV IRU DSSOLFDWLRQ LQW

&OHDUO\ FRPSRVLWH DSSOLFDWLRQV DUH LPSRUWD
HQWHUSULVH VRIWZDUH /DZUHQFH S % XW RC
ZKDW LV WKH UHOHYDQFH RI 62%V DQG FRPSRVLWH
PDWXULW\ RUJDQLVDWLRQ" 7KHUH DUH WKUHH W\SLF
RYHU WKH QH[W IHZ \HDUV )LUVW 62%V VXSSRUWYV |
ROGHU VRIWZDUH LQ WKH PLJUDWRU\ DV RSSRVHG V
62%$V EHIJLQ WR VWDQGDUGLVH WKH DSSOLFDWLRQ VV
LPSURYLQJ GHYHORSPHQW HIILFLHQF\



&DVH 6WXG\ $ *RDO %DVHG ,QWHJUDWLRQ
ORGHO

7KH ILQDO FDVH VWXG\ SUHVHQWY DQ DSSOLFDWLRQ F
DQG H[FKDQJH FRQWH[W

%DFNJURXQG

'LWK D ORQJ KLVWRU\ RI JURZWK WKURXJK DFTXLVLW
LQFUHDVHG SUHVVXUHY IURP JOREDO FRPSHWLWRUYV
D GLIILFXOW FKDOOHQJH 7KURXJKRXW WKH v W
WDUJHWHG WR GLIITHUHQW VL]J]HG EXVLQHVY DQG LQ Wt
$FTXLUHG FRPSDQLHYV ZKHUH JHQHUDOO\ OHIW WR GH
ILUP WRRN WKH PDQDJHPHQW SKLORVRSK\ RI 37KLQN
FRPSDQ\ KDG D PDUNHW OHDGLQJ SUHVHQFH LQ VHY
VLPSO\ LW KDG UXQ RXW RI DFTXLVLWLRQ WDUJHW
UHJXODWRU\ DWWHQWLRQ LQ ERWK 1RUWK $PHULFD D
SRUWLRQ RI UHYHQXH ZDV EHLQJ JHQHUDWHG WKRX.
VXSSRUW QRW WKURXJK QHZ OLFHQVHYVY VDOHYV

'LWK WKLUWHHQ ZRUOG ZLGH RSHUDWLQJ FRPSDQLH
FRPSDQ\ KDV DW OHDVW VRIWZDUH SURGXFWV XQGI
7KH FRPSDQ\YV JURZWK VWUDWHJ\ KDV EHHQ XQGHU:
SURGXFWYVY DQG PLJUDWLRQ WR KLJKHU YDOXH SUF
+RZHYHU PRVW RI WKHVH SURGXFWV LQ WKH FRPSI
KLVWRULFDOO\ GHYHORSHG XVLQJ GLIIHUHQW WHFKQ
VXSSRUWHG E\ UHJLRQDOO\ FHQWUHG SURGXFW GHYH(
OLQHV ZHUH GHYHORSHG DW GLIIHUHQW WLPHV $V D
YDULRXV VWDWHV RI PDWXULW\ :LWK GLIITHUHQW GDW
LQFUHDVLQJO\ GLIILFXOW WR LQWHJUDWH WKH PLVKP
KLJK SHUIRUPLQJ zZzD\ )RU WKH PRVW SDUW PRVW RI



EXLOW RQ IODW ILOH GDWDEDVHYV DQG GR QRW KDYH
7KH FRVW RI UHZULWLQJ WKHVH SURGXFWYVY WR D FRPF

,Q WKH VXPPHU RI WKH FRPSDQ\ NLFNHG RII D ¢
PLGGOHZDUH WR EHJLQ WR SURYLGH D FRQVLVWHQW
VRIWZDUH SURGXFWYV 'KHQ WKH SURMHFW ZDV NLFN
EDFNJURXQG IDFWRUV SULRU WR WKH VSHFLILFDWLRCQ
ZHUH LGHQWLILHG DV IROORZV
f 9DOXH $GGHG 5HVHOOHU 9%5 SELWIKWLHRPBOG\
VHOOV LWV SURGXFW WKURXJK D ZRUOGZLGH FKD
I[URP PXOWL QDWLRQDO FRQVXOWDQFLHV ZLWK K>
VSHFLDOW\ ILUPV $V VXFK 9%$5 WHFKQLFDO FDS
WKH SDVW HDFK LQGLYLGXDO RSHUDWLQJ FRPSD(
OHDUQ DQG VXSSRUW LWV RZQ SURGXFW GHYHO
WRROV 'LWK D SDUWQHU FRPPXQLW\ WKDW KD
FRPSDWLEOH DGG RQV DQG PRGXOHV WKH XVH RI
KDV FUHDWHG D VWURQJ VLOR FXOWXUH ,I DQ
DFFHSWHG DQG ZLGHO\ XVHG LW QHHGHG WR EH |
DV ZHOO DV WKH OHVV WHFKQRORJLFDOO\ DGYDQI

+LVWRULFDOO\ WKH 9%$5V GHYHORSHG SRLQW WR
WKH DSSOLFDWLRQ VRIWZDUH GHYHORSPHQW NI
SURGXFW OLQHV $OWKRXJK WKHVH OLQNV FDQ E
UHODWLYHO\ PLQLPDO WHFKQRORJLFDO VNLOO W
3ULPDULO\ ZLWK HDFK QHZ SURGXFW YHUVLRQ \
EH XSGDWHG :LWK WKLV FRUH WHFKQRORJ\ LQ
JHQHUDOO\ ZDV QRW GRQH LQ OLQH ZLWK SURGXF
PXOWLSOH YHUVLRQV RI WKHVH OLQNV XS WR GD\
HISDQGDEOH L H FRQILIXUDEOH LOQOWHJUDWLRQ
UHVXOW FXVWRPHUV DUH UHWLFHQW WR JR WK
YHUVLRQV DQG DGRSWLQJ QHZ SURGXFWYV



+ &XVWRPHU ([SHFMMDWRRQBQ\fV URRWYV DUH LQ S
VRIWZDUH WDUJHWHG DW VPDOO DQG PHGLXP EXV
SURGXFW OLQHV XQGHU D VLQJOH UHJLRQDO EUTL
WKDW HDFK QHZ SURGXFW LQ WKH SRUWIROLR LQ\
:LWK D P\ULDG RI 9$5 GHYHORSHG OLQNV DV WKH
LQWHJUDWLRQ WR VRPH SURGXFW OLQHV FXV\
LOQWHURSHUDELOLW\ RI SURGXFWV $0OVR EXVWRP
ZRXOG KDSSHQ LI WKH 9$5 ZHQW RXW RI EXVLQH
EXVLQHVV FULWLFDO DSSOLFDWLRQV"

f )XWXUH ,QWHJUDWLRQ BNVFRERWRRQHMBHOERYH W
JURZLQJ FRQVLGHUDEO\ ERWK WKURXJK DETXLV
VROXWLRQV LQWR HYHU PRUH PDUNHWV DQG VH.
VHEWLRQV RI WKLV UHVHDUFK WKH ,QWHUQHW
LQWHURSHUDELOLW\ EH\RQG WKH RUJDQLVDWLRQ
IXQFWLRQDO DSSOLFDWLRQV VLORV WR LQWHUF
HG\QDPLF UHVSRQVH HQYLURQPHQWY WKDW HQ
FRPSRVLWH RU YLUWXDO DSSOLFDWLRQV WR VXSS
LPSRUWDQW LQ WKH IXWXUH $V VXFK LQWHJUDYV
LQWHJUDWLRQ QHHGV ZKLOH OD\LQJ WKH JURXQ
VHUYLFH RULHQWHG DUFKLWHFWXUHV >62%$V@ |
DGGLWLRQ WR SURYLGLQJ XVDEOH LQWHJUDWLRQ
FRPSDQ\ ZRXOG QHHG WR EHJLQ WKLQNLQJ DERXW
DSSOLFDWLRQ VHUYLFHV DQG DQ DSSOLFDWLRQ
XVLQJ WKHP WR EXLOG FRPSRVLWH DSSOLFDWLRQ\

'LWK D JURZLQJ GHPDQG IRU LQWHJUDWLRQ IURP D F>
WKDW LW QHHGHG WR JR EH\RQG VLPSOH GDWD UHSOL
IUDPHZRUN WKDW VXSSRUWY PDQ\ WR PDQ\ LQWHJUD)
GHYHORSHG SRLQW WR SRLQW LQWHJUDWLRQ WHFKQR



DG ZHUH QRW JHQHUDOO\ FRQILJXUDEOH DQG FRP
FRPSOH[ IRU WKH WDUJHW EXVLQHVV RU WRR JHQHU
HQYLURQPHQWYV

,Q WKH VXPPHU RI WKH FRPSDQ\ IHOW WKDW LW
GLGQITW ZDQW DQG D JRRG XQGHUVWDQGLQJ RI WHFK
D GHHS XQGHUVWDQGLQJ RI ZKDW H[DFWO\ WKH FXVW
VROXWLRQ 7TKURXJK LQWHUYLHZV ZLWK FXVWRPHUYV

FXVWRPHUV ZHUH RYHUZKHOPHG E\ WKH FRPSOH
WHFKQRORJ\ ZHUH IHHOLQJ ERXQG WR KLVWRULF
DSSOLFDWLRQV ZHUH UHWLFHQW WR SXUFKDVH X

LOWHJUDWHG VROXWLRQV DQG ZHUH KHVLWDQW WR
'HVLUHG FKDUDFWHULVWLFV RI WKH LQWHJUDWLRQ WE

f 2ULHQWHG WRZDUGQ® NWKHRFXWKHRPHW WLQJ LQWHJL
WHFKQRORJLFDOO\ RULHQWHG UHTXLULQJ D GHH!
DQG EXVLQHVV SURFHVVHV ZKHQ PDQ\ RI WKH FX
VROYH UHODWLYHO\ KRPRJHQRXV EXVLQHVV SUR
FUHDWLRQ LQ PXOWLSOH V\WVWHPV  &XVWRPHUYV
WHPSODWHYV WKDW VROYHG UHODWLYHO\ JHQHULTF
RYHUO\ FRPSOH[ WHFKQRORJLHV

f $GDSWDEOH D@RZIOWHUEYNVWHPV DUH QRW LPSO|
PDQQHU DV PDQ\ RI WKH XQGHUO\LQJ DS
FRQILJXUDEOH FXVWRPLVDEOH )XUWKHUPRUH 9
LQ FXVWRPLVDWLRQ VHUYLFHV $V VXFK LW ZDV
WRROV KRQRXU XQGHUO\LQJ DSSOLFDWLRQ FXVWF

f ([SDQGDRONWRPHUV DQG SDUWQHUV DOVR UHTX
SDUW\ DSSOLFDWLRQV LQWR WKH LQWHJUDWLRQ |
LQFOXGH WKH DELOLW\ WR GHYHORS QHZ DGDSWHF
WR OHJDF\ VA\VWHPYV



+ 5SHOLDELOLW)\ DQG 2SHHURRURBPIPDLQ FRPSODLQWYV
WR SRLQW OLQNV ZDV WKH UHODWLYH LQDELOLW\
7KH SURYLGHG VROXWLRQ QHHGHG WR ERWK |
EHQFKPDUNHG DJDLQVW H[LVWLQJ FRPSHWLWLYH

+ /RZ DGPLQLVWUDWLYWWROXHEBEKNIGPHUV GLG QRW
DGGLWLRQDO ,7 KHDG WR DGPLQLVWHU WKH LQW
DGPLQLVWUDWRU QHHGHG WR EH DEOH WR KDQGC
QHHGYV

7KHVH UHTXLUHPHQWY ZHUH GLVWLOOHG LQWR D ILYF

WHDP
S8VDELOLW\ ZLWKLQ WKH FXVWRPHU EDVH $V VXF
EH WDUJHWHG DW VPDOO DQG PHGLXP VL]HG EXVI
LQWXLWLYH WR DGPLQLVWHU ZLWK JRRG GRFXPHQ
$EVWUDFW WKH FRPSOH[LW\ RI LQWHJUDWLRC
FXVWRPLVDWLRQ FDSDELOLWLHV
5HO\ RQ 'DWD 9LHZLQJ DQG /LQNLQJ DV RSSRVHG
IRRVHO\ &RXSOHG ,QWHJUDWHG DSSOLFDWLR
LQGHSHQGHQW RQO\ WLHG WRJHWKHU E\ PLGGOH
RU FOLHQWYV RI WKH FRQQHFWHG DSSOLFDWLRQV \
B8QREWUXVLYHQHVYV ,QWHJUDWLRQ QHHGHG WR
VHUYLFH UHTXLULQJ PLQLPDO HQG XVHU LQWHUDF

'LWK WKHVH JXLGLQJ SULQFLSOHV LQ PLQG WKH FR
LOQOWHJUDWLRQ VROXWLRQV IRU ERWK VPDOO DQG

7TKHUH DUH WZR VFKRROV RI WKRXJKW UHJDUGLQJ WKH LQWU
7TUDQVIHU YV 'DWD 9LHZ 7KH PRVW FRPPRQ DQG HDVLHVW WR
LQIRUPDWLRQ LV SK\WLFDOO\ PRYHG IURP RQH GDWDEDVH LQW
SURFHVVHVY DQG UHSRUWLQJ 7KLV FDXVHV D SHUIRUPDQFH RYH
YLHZ PHWKRG GDWD DUH GLVSOD\HG EXW QRW SK\VLFDOO\
GHPDQGYT HQVXULQJ WKDW LW LV PRVW XS WR GDWH



&RWLGHULQJ WKH WRSRORJ\ KXE RU SRLQW WR SRL
WHFKQRORJLHY RULHQWDWLRQV GDWD RU VHUYLFH |
VWDWH RI SUDFWLFH VHFWLRQ LQ FRQMXQFWLRQ Z
SULQFLSOHV WKH FRPSDQ\ FKRWRWGI\ MRRX S&HYGH O RB U
LOQWHIJUDWLRQ KXE WR DOORZ FROODERUDWLRQ EH
SULPDU\ IXQFWLRQV RI WKH PLGGOHZDUH DUH

$EVWUDFWLQJ DQG SURYLGLQJ GDWD WUDQVIHU
3URYLGLQJ WUDQVIRUPDWLRQ WUDQVODWLRQ VH
'DWD VIQFKURQLVDWLRQ

BFKHGXOLQJ RI LQWHU DSSOLFDWLRQ WDVNV DQ
BURYLGLQJ IXQFWLRQDOLW\ WR DOORZ RI JHQHU|

A XUV U XU O

$IWHU D \HDU RI GHYHORSPHQW WKH ILUVW LQWHJUI
&50 DQG (53 SURGXFWV ZHUH UHOHDVHG 'LWK WKH
RXW LQ WKH PDUNHW IRU QHDUO\ D \HDU LW ZDV GH
QHHGHG WR SUHSDUH DSSOLFDWLRQV IRU LQWHJU
FROODERUDWLRQV EHWZHHQ SURGXFWV )RU WKH UH
EDVHG RQ WKH JRDO EDVHG UHIHUHQFH PRGHO ZDV
DGGUHVV WKHVH QHHGYV

$ *RDO %DVHG $SSURDFK WR ,QIRUPDWLRQ ([!

,Q UHVSRQVH WR WKH EDFNJURXQG RXWOLQHG DERYH
QHHGHG D UHSHDWDEOH SURFHVV WR OLQN KLJK OH'
LQIRUPDWLRQ LQIUDVWUXFWXUH $W WKH RIIVHW RI
GHULYDWLYH RI WKH JRDO EDVHG UHIHUHQFH PRGHO
GHYHORSPHQW WKH PRGHO ZzZDV LWHUDWLYHO\ UF

6RIWZDUH XVHG LQ WKLV FDVH LQFOXGHYV 6DJH $SSOLFDWLRQ ,
DGDSWHUV IRU 6DOHV/RJL[ YHUVLRQ &50 DQG 6DJH /LQH YH!



FRODUHUDWLRQ H[WHUQDO IHHGEDFN IURP GHYHORSPHC(
WKH SURMHFW ZDV WR SUHVHQW D JRDO EDVHG I1UDI
GRFXPHQWLQJ LOQWHJUDWLRQ HIIRUWY 7KH SULPDU\
YDOLGDWH WKH UHVHDUFKHUYfVY QRWLRQV RI ZKDW D J
VXLWDELOLW\ RI WKH UHIHUHQFH PRGHO $V VXFK DV
WR PRGLI\LQJ DQG DGDSWLQJ WKH UHIHUHQFH PRGHO

ORGHO $ *RDO EDVHG ,QIRUPDWLRQ ([FKDQ.
6\VWWHP

7KH GHYHORSPHQW RI WKH JRDO EDVHG SURFHVV IRL
VWUDLJKW IRUZDUG H[HUFLVH $V GLVFXVVHG E\ 3DUN
EDVHG PHWKRGV FDQ EH XVHG ZLWK DQ\ RUJDQLVDW
LWHUDWLRQV DW VWHSV 7KLV LV HIDFWO\ ZKDW KD
D GLVFXVVLRQ RI WKH LWHUDWLRQV

$IWHU VHYHUDO LWHUDWLRQV LW ZDV GHWHUPLQHG
RI WKUHH PRGHOV IRU HDFK LQWHJUDWLRQ VFHQDULR
UHTXLUHG IRU HDFK VRIWZDUH DSSOLFDWLRQ WR PDN
WKDW WKH LQWHJUDWLRQ UHDGLQHVYVY H[HUFLVH LV Q
FDQ EH UHXVHG IRU DQ\ FROODERUDWLRQ 7TKH UHDV
QHFHVVDU\ LV WKDW D FROODERUDWLRQ FDQ RI FRX
DSSOLFDWLRQV UHTXLULQJ D PRGHO IRU HDFK DQG
GHYHORSHG IRU WKH FROODERUDWLRQ LWVHOI

%HORZ LV WKH ILUVW VL[ VWHS PRGHO WKDW KDV EHI
PRGHO GRFXPHQWY DQ LQWHJIJUDWLRQ UHDGLQHVV HI[F
HIWHUQDO FRQVXPSWLRQ E\ WKH FRPSDQ\TV LQWHJU
LOOXVWUDWLYH ZKHUHDV VWHSYV ZHUH GRFXPHQW
VRIWZDUHTV GRFXPHQWDWLRQ DQG LQWHUQDO DSSOLF



6WHS ,GHQWLI\ VWDNHKROGHUYV

7TKHUH DUH VHYHUDO PDLQ VWDNHKROGHUV ZLWK DQ
WKH &50 VI\IVWHP LQFOXGLQJ

1

8VHUV DQG PDQDJHUV WKDW ZRXOG OLNH WR JH'
7KLY LQFOXGHYV YLHZLQJ DFFRXQWLQJ LQIRUPDWL
DQ RUGHU UHPRWHO\ DQG FKHFNLQJ FUHGLW OLPI
, QWHJUDWLRQ $UFKLWHFWV DQG ,7 ODQDJHUYV
LQIRUPDWLRQ V\VWHPV WKDW UHTXLUH DQ HDV\ L
&50 GDWD WKURXJK D FRPPRQ LQWHUIDFH WR FRI
7KLV FDWHJRU\ ZRXOG LQFOXGH SURGXFW PDQDJ
WKH (53 V\VWHP WKDW ZRXOG OLNH WR H[WHQG \
DOVR LQFOXGHV YDOXH DGGHG UHVHOOHUV 9%$5V
,69V WKDW ZRXOG OLNH FUHDWH FRPSRVLWH D:
SURGXFWYV

SURGXFW PDQDJHUV RI WKH &50 DSSOLFDWLRQ
IXQFWLRQDOLW\ RI WKH &50 VA\VWHP WKURXJK LQW
/IDVWO\ 3QRQ KXPDQ" VWDNHKROGHUV VKRXOG E
WKDW ZLOO EHFRPH FRQVXPHUV RI WKH &50 V\V\
QHHGVY WR EH ZHOO GHILQHG FRPSOHWH DQG FRC

6WHS ,GHQWLI\ DQG GHILQH EXV
GHVLUHG RXWFRPHV

$V VWDNHKROGHUV DUH JHQHUDOO\ FRQFHUQHG ZL\
LOOXVWUDWLYH EXVLQHVV REMHFWLYHV LV SURYLGHG



7TEOH BULPDU\ %XVLQHVV 2EMHFWLYHV E\ 6WDNHKROGHU

6WDNHKROGHUV3BULPDU\ %XVLQHVV 2EMHFWV RU 'HVL

8VHUV ODQDJHBYRFHVV LPSURYHPHQWY PDNH MRE
UHGXFH FRVWYV

SUFKLWHFWV  BHGXFHGE FRVW GHYHORSPHQW DQG

ODQJHUV SURFHVV LPSURYHPHQWYV

3URGXFW ODQDJHIAUHDVHG SURGXFW IXQFWLRQDOLW\

&ROODERUDWH G D888 OTDADWMRQIVQG FRQVLVWHQF\

'DWD ([FKDQJH 3DUWQHUV

+RZHYHU D VWUDLJKW RQH WR RQH PDSSLQJ RI VWD
PLVOHDGLQJ IRU VWDNHKROGHUYV PD\ KDYH D SHULSKF
REMHFWLYHV &OHDUO\ HDFK RI WKH GHULYHG EHQHI
7TKHUHIRUH WKHVH EHQHILWY VKRXOG QRW EH FRQVL(
UHDGLQHVV SURMHFWYV +RZHYHU WKH RYHUDOO EXV
LQVWDQFH 3VHOO PRUH" DSSOLHV WR XVHUV PDQDJH
XVHUV RI WKH &50 VA\VWHP LV FRQFHUQHG DERXW WKH
WKH SURGXFW PDQDJHU LV LQWHUHVWHG LQ VHOOL
6LPLODUO\ XVHUV DQG PDQDJHUV DUH LQWHUHVWHG |
DQG VXSSRUW RI WKHLU FXVWRPHUV 7TKHVH EHQHILV
IURP DQ H[WHUQDO V\VWHP $UFKLWHFWYVY DQG ,7 0D
UHGXFLQJ FRVWY EXW WKHVH DUH JHQHUDOO\ LQWHL
LOQWHJUDWHG V\VWHPYV

$Q LOOXVWUDWLRQ RI KRZ PXOWLSOH EHQHILWV PDS
EHORZ )LJXUH



JLIXUH 6WDNHKROGHUYVY ODSSHG WR %XVLQHVV 2EMHFWLYHYV

6WDNHKROGHUYV %XVLQHVV 2EMHFWLYHYV
8VHUV
6H® ORUH
0DQDJHUV 5SHGXFHG
FRVWYV
 QWHJUDWLRQ $SUFKLWHFWV GEyHDVHG
BBBBBB7 0JBEBBBB EXVWRP HU
VDWLVIDFWLRQ
3UBXFW 0DQDJHUYV b SURYH
4XDOLW)\
'DWD ([FKDQJH
BBBBBBUW @ HBRB B
6WHS ,GHQWLI\ LQWHJUDWLRQ JRD¢

REMHFWLYH

8VLQJ WKH EXVLQHVV REMHFWLYHV RXWOLQHG DER
GHOLYHUDEOH DQG EHQHILWY RI WKH HIIRUW DUH L
JRDOV WKDW PDS EDFN WR WKH EXVLQHVV REMHFWLY

s *O /LQN DFFRXQWY LQ PXOWLSOH VA\VWHPV VR \
HQWU\ DQG UHFRUGY DUH NHSW LQ V\QF UHGXFLC

¥ * (OLPLQDWH SDSHU EDVHG SURFHVVHYVY DQG G
SURFHVVLQJ E\ VXEPLWWLQJ VDOHV RUGHUV IURP

¥ * BURYLGH YLVLELOLW\ RI DFFRXQW LQIRUPDYV
DFFRXQW VWDWXV DQG FUHGLW OLPLWYV FDQ EH F
QHIJRWLDWHG SURYLGH ILQDQFLDO VXPPDU\ UH
WHUPV OLPLW DQG DJHG GHEW

¥ * 3URYLGH D 6DOHV 2UGHU KLVWRU\ UHSRUW ZI

I * SURYLGH PXOWL FKDQQHO WHOHVDOHV ZHE
DQG FDWDORJXH LQIRUPDWLRQ HOLPLQDWLQJ SU
GLVFRQWLQXHG LWHPV



* B6\QFKURQLVH DFWLYLWLHYVY DQG DOHUWYV ZLWK
* &UHDWH &50 RSSRUWXQLWLHYV IURP D PDV'
DGPLQLVWHUHG LQ WKH EDFN RIILFH

,Q WKH WDEOH EHORZ LOQOWHJUDWLRQ JRDOV DUH
7TDEOH *RDOV 0DSSHG WR 3ULPDU\ 2EMHFWLYHYV

3ULPDU\ %XVLQHVV 2ERBIGWYV RU
'HVLUHG 2XWERPHV
,QFUHDVHG &XVWRPHBURFPWVYVIREWHRY )DVWHU  VXE
FRVW UHGXFWLRQH[WH BQURE HMV W H P
LPSURYHPHQWYV &URVV VIVWHP DOHUWYV
SHYHQXH *HQHUDWLR Q5 HFHOQ®HP FORHFRXQWLQJ LQIRUPD
OLPLW DQG DFFRXQW KLVWRU\
&RVW B5HGXFWLRQ GHOORGRFXWHQ@WBG LQWHJIJUDWLF
PDLQWHQDQFH
4XDOLW\ ,PSURYHPHQW\QFKURQLVH DFFRXQW GDWD :
V\VWHPV
&HQWUDO DGPLQLVWUDWLRQ RI

$O00 RI WKH DERYH JRDOV DGGUHVV WKH SURGXFW PD
SURGXFW IXQFWLRQDOLW\ $V VXFK WKDW JRDO ZLOO
+RZHYHU DJDLQ JRDOV DGGUHVV PXOWLSOH EXVLQHYV



JLIXUH ,OOXVWUDWLRQ RI +RZ *RDOV DQG 2EMHFWLYHYV 0DS

6WDNHKROGHUYV %XVLQHVV 2EMHFWLYHYV ,(QWHIJUDWLRQ

*RDOV

%HORZ REMHFWYV RI LQWHUHVW DUH LGHQWLILHG DQG

7TDEOH 2EMHFWV RI  QWHUHVW ,GHQWLILHG

OQWBPWLRQ *RDOV 2EMHFW RI ,QWHUHVW

*0O

/ILQN DFFRXQWV LQ PXOWHEEPRXQDWHPSFFRXQW >QDPH@ ODLC
VR WKDW WKHUH LV QR GXSOLFDWLRQDRI $GGUHVVO $GGU
GDWD HQWU\ DQG UHFRUGV DUH NHSW&LW\ 3RVWDO &RGH &R
VIQF UHGXFLQJ FOHULFDO FRVWV DQG

HUURUV

(OLPLQDWH SDSHU ERWHG SDODROHERWLMMGFFRXQW,' 6KLS WR 1
DQG GXSOLFDWLRQ R2UGHRUW LQ 6DORVGHU 1DPH 6DOHV
2UGHU 3URFHVVLQJ E\ VXEPLWWLQJ 'HWDLO BURGXFW
VDOHYV RUGHUYV IURP &50 WR '"HVFULSWLRQ QLW 4
DFFRXQWLQJ VA\VWHP 2UGHUHG 3ULFH"

BURYLGH YLVLELOLWA\WRUQDOGFRWWD 7R %H 'HILQHG LQ W

LQIRUPDWLRQ WR WKHLWMBOHYV SHRSOUHFMEBODERUDWLRQ FRQWH][

WKDW DFFRXQW VWDWXV DQG FUBGLW WRPFEMHINYHILQHG JHQHWLFIL

FDQ EH FKHFNHG EHIRUH DQ RUGHU LYDWHU VWDJH

DFFHSWHG DQG QHJRWLDWHG BURYLGH

ILQDQFLDO VXPPDU\ UHSRUW WKDW

LQFOXGHY FUHGLW VWDWXV WHUPV OLPLW

DQG DJHG GHEW

BURYLGH D 6DOHV ZDVWHWQ XQ VBWRWD 7R % H 'HILQHG LQ Wk

UHSRUW ZLWK RUGHWLHZRXQW ,OWBWHROMDERUDWLRQ FRQWHI[

HWF 8, WR EH GHILQHG JHQHWLFL
ODWHU VWDJH



QWHIJUDWLRQ *RDOVEMHFW RI  QWHUHVW

* SURYLGH PXOWL FKD@Q® O 3URISEBWDROMBYWXDO ' 1DPH )DPL
ZHE GLUHFW UHWDILOH DFFHVV WR3BURGXFW *URXS 6WDW>)
LQYHQWRU\ DQG FDWDORJXH 6WRFN ,2WHP 9HQG
LQIRUPDWLRQ HOLPLQDWLQJ %DVH3ULFH

SUREDELOLW\ RI EDFN RUGHUV DQG
VDOHV RI GLVFRQWLQXHG LWHPV

* &UHDWH &50 RSSRUWXQLWLHYVY IURP D
PDVWHU SURGXFW ILOH WKDW LV
DGPLQLVWHUHG LQ WKH EDFN RIILFH

* 6\QFKURQLVH DFWLY L&BLOH¥YF W IQWE( QWOLHUSFW LY LW\ GHVFULSWLRQ
ZLWK H[WHUQDO V\VWHPV GXUDWLRQ GXH

BWHS 'HILQH REMHFWV RI LQWH
FROQQHFWLRQV

,Q WKLV VHFWLRQ WKH REMHFW RI LQWHUHVW LV SOI
LOWHJUDWLRQ SHUVSHFWLYH FRQWURO RI GDWD DQGCGC

7TDEOH 2EMHFWYV RI  QWHUHVW 'HILQHG

2EMHFW3RUSRVH 3HUVSHFWLYH JUHTXHQF\

L QWHUHVW

&50 7KLV LV WKH &50DWEFRXPWPDLQWDLQHG5HQOERW KQMDWWUH

$FFRXQW LQIRUPDWLRQ WK@FOXGHW DOO RI WKMLREO ©FVRXQWK
UHOHYDQW WR WIHRWRDWAE BQUWR EH LUQWHJU D ®IHBX WHR
V\VWHP EDFN RIILFH &50 LQIRUP®PWHRQD ®AKDW L
UHOHYDQW WR WKH )LQDQFH 'LUHFWRU
$FFRXQWLQJ 6\WWHP XVHUYV
&50 6DOHW®50 6DOHV 2UGHWDWDBUBBI®WDLQWDLQHG5HQOE RW KQ M DWWUHI
2UGHU FDQQRW SURGXRFHKLY DKRXOG EH FRQWLICPHUH G HIY VO L\W K\
FRPSOHWH 6DOHRUBWHAH YVHWR &RPSOH[ BXYHQHVWYLQRWMF
VKLSSLQJ 9$7 UHDXQWHG WR YDOLGDWHQWWRF®OVR GHV
VKRXOG WKHUMRU®JIV EKFK DV 9$7 DQG VKLSSLQJ FRVW
WUHDWHG OLNH DRHIMI RRDRIPXDPWLRQV QHHG WR EH GRC
FDSWXUH VFUHPAMXKHIRB3 WKWWHP 7KHUHIRUH D &50
EDFN RIILFH V\VWHBHU FDQ DVVHPEOH RUGHU FRPSRQHC(
SLHFHV IRU KDQG RIl WR WKH DFFRXQW
VIVWHP EXW WKH &50 VI\VWHP VKRXOG QI
FRPSOHWH DQ\ FDOFXODWLRQYV
&50 &RQWDKIW LV WKH &50D WRQMDH VW DLQWDLQHG5HQOE RW KQ M DWUWUHI
LQIRUPDWLRQ WKQ@RMOXGIHW DOO RI W R\ P&50 OFHRQAN DAFKA
UHOHYDQW WR WIQHRWRDWGE @ UWKDW FDQYHQG RIKRXWIG
V\VWHP LOQWHJUDWHG WR WKH EDMNHBYIDEM 330
WKH &50 LQIRUPDWLRQ WKDW LV UHOHYD
WKH )LQDQFH 'LUHFWRU DQG $FFRXQWL



2ZEMHFW3RUSRVH SHUVSHFWLYH JUHTXHQF\

,QWHUHVW
6\WWHP XVHUV

&50 7KLV LV WKH &50DWPWRYHWRDLQWDLQHG5HQ OE RW KQ M DWW

$FWLYLW\LQIRUPDWLRQ WEDWDWHY D VLQJOH HWHRNW RKDW\Q WH
UHOHYDQW WR WKHDWKIOE SOSWUFDWLR QW H PLQXWH
VAVWHP LQWHUYDOV

&50 7KLV LQFOXGHV THDHG SBR®XFWQIRUPDWIUR®\ SURYLGHG

3URGXFW DIQEH SULFLQJ LWIRWPDIKLBEOQ WD KMUSQR/GKE W
UHOHYDQW WR FILOBWH PXQEOEH FUHDWHG DQG PDLQWDI
RSSRUWXQLW\ DXRVQHOHW @®RFDWLRQ 7KHUHIRUH WKH
VDOHV RUGHU SURGXFW ILOH VKRXOG EH FRQVLGHUH

YLHZ RI WKH PDVWHU SURGXFW ILOH LC

(53 VA\VWHP 1R FKDQJHV RU
PRGLILFDWLRQV ZLOO EH DOORZHG RQ
&50 VLGH

(IWHUQDOBHYHUDO UHSRSUIWDVG FROQON\ LQIRUPDWSRRO WWRMLGHG
$FFRXQW CHEBIVVDU\ WR W KSWRYLGHGDWD $ NERIZQWDYHQF\
DFFRXQWLQJ LQLRURDWRWRQRMQR VKRXOG EH SURYLGHG
&50 XVHUV LQFDKDL@WJ RQO\ 'DWD WUDQVIHU LPSOL
FUHGLW OLPLWWRWWRFHNI UHMGRI ODWHQF\ WKDW FRXO¢
RUGHU KLVWRU\ FDXVHG E\ V\QFKURQLVDWLRQ SUREOHF
9LHZV LQ WKH &50 V\VWHP VKRXOG EH
SURYLGHG WR HOLPLQDWH WKLV ULVN

6WHS 'HILQH LPSOHPHQWDWLRC
FRUUHVSRQGLQJ SURFHVVHVY GDWD IO

7KHUH DUH EDVLFDOO\ IRXU LQWHJUDWLRQ LPSOHPHQ
FRPSDQ\YV PLGGOHZDUH 6\QFKURQLVDWLRQ 6 X
YLHZLQJ

7KH ILUVW WKUHH SDWWHUQV LQYROYH WKH WUDQV
GLUHFWLRQDO WUDQVIHU DQG UHFRQFLOLDWLRQ RI G
WKH FRQQHFWHG V\VWHPV 6XEPLVVLRQ LQYROYHV W
WUDQVIHU LQWR DQRWKHU 7KLV FDQ EH GRQH WKUR
([SRUW LV WKH XQLGLUHFWLRQDO WUDQVIHU RI GDWE
SURFHVV 7KH GLIIHUHQFH EHWZHHQ DQ H[SRUW DQG
WKH SUHYLRXV WUDQVIHU HDFK WLPH 2QFH D VXE
FRPPLWWHG GDWD DUH PDLQWDLQHG LQ WKH WDUJH
VRXUFH GDWD ZHUH RYHUZULWWHQ WKURXJK D XQLG
LQWHJUDWLRQ SDWWHUQ LV 'DWD 9LHZ $ GDWD YLHZ



WKW GRHV QRW LQYROYH WUDQVIHU HJ FDOOLQJ DQ
IURP ZLWKLQ DQ DSSOLFDWLRQ

%HORZ HDFK RI WKH REMHFWV RI LQWHUHVW DUH F
7TDEOH

7TDEOH ,PSOHPHQWDWLRQ 3DWWHUQV

2EMHFW Rl , QWHWHVWLRQ RI 'DWD )ORZ
&50 $FFRXQW %L GLUHFWLRQDO V\QFK FDQ EH DGGHG XSGDV

&50 6DOHV 2UGHU 6XEPLW
(IWHUQDO $FFRXQW DDWDDILHZ

&50 $FWLYLW\ %L GLUHFWLRQDO V\QFK FDQ EH DGGHG XSGDYV
&50 3URGXFW )LOH 5HFHLYH

7KLYV FDWHJRULVDWLRQ LV QHFHVVDU\ IRU SURJUDPPF
WUDQVIHU RI GDWD

6WHS '"HILQH GDWD VRXUFHV DQG H

7KH ILQDO VWHS RI PRGHO LQYROYHV WKH VSHFLILFI
&50 V\VWHP HDFK RI WKH HQWLWLHY ZHUH GHILQHG
7TKHVH DWWULEXWHYVY FRUUHVSRQG WR LQGLYLGXDO G
WDEOH VWUXFWXUH RU DUH FROOHFWLRQV RI DWWU
(DFK RI WKH DWWULEXWHY DOVR KDV D FRUUHVSRQGL
W\SH DQG ILHOG OHQJWK 7DEOH

7DEOH 'DWD 6RXUFHV DQG (QWLWLHV

(QWLW\ SWWULEXWHYV

&50 $FFRXQW $FFRXQW >QDPH@ ODLQ SKRQH )D[ $GGUHVVO $G
&RXQW\ $FFRXQW ,' 6HFFRGH ,' $FFRXQW ODQDJH!
'DWH ORGLI\ 8VHU ORGLI\ 'DWH $GGUHVV ," 6KLSS

$FFRXQWB8& 'LYLVLRQ 'HVFULSWLRQ 5HJLRQ $OV

([FOXGHG DV QRW UHOHYDQW LQ WKH JHQHUDO GLVFXVVLRQ RI JR



(QWLW\ SWWULEXWHYV

7ROOIUHH 2WKHUSKRQHO 2WKHUSKRQH 2WKHUS
ZHEDGGUHVV &XUUHQF\ &RGH 8VHU )LHOG 8VHU
&RUUHODWLRQ KLQW $FFRXQW 7\SH $FFRXQW 7\S
UHI $FFRXQWBG6XPPDU\ "$FFRXWQ ,' 7\SH $FFRXC
$,6BSFFB5HI ~"$FFRXQW,' $FFRXQW 5HIHUHQFH &U
ORGLI\ 8VHU ORGLI\ 'DWH /DVW 6\QF 7; (UURU 7;
JLQNHG 'DWH" 0DLQ $GGUHVV $GGUHVV," (QWLW\
'DWH ORGLI\ 8VHU ORGLI\ 'DWH ,V 3ULPDU\ 7\SH
$GGUHVV  $GGUHVV  $GGUHVV  &LW\ 6WDWH 3
6KLSSLQJIJB$GGUHVVA $GGUHVV ," (QLWL\ ,” &UHDW
8VHU ORGLI\ 'DWH ,V ODLOLQJ 7\SH 'HVFULSWLRC
$GGUHVV  $GGUHVV  &LW\ 6WDWH 3RVWDO &RG

&50 6DOHV 2UGHIFFRXQW,' 6KLS WR 1DPH 2UGHU 1DPH 6DOHV 2U¢
'"HVFULSWLRQ 8QLW 4XDQWLW\ 2UGHUHG 3ULFH"
5HIHUHQFH FXVWRPHU ,' %LOO WR QDPH 6KLS 9,$%
&RPPLVVLRQ &XUUHQF\ &RGH OLVH &KDUJH )UHLJ
7RWDO 7D[ ,QYRLFH 7RWDO &XVWRPHU 3XUFKDVH
&RXQW 2XU 3XUFKDVH 1XPEHU 2UGHU 'DWH 3HUL!
7UDQVPLW 'DWH &RPPHQWYV 6DOHV 2UGHU 'HWDLO
3URJUDP ([WHQGHG 3ULFH /LQH 1XPEHU B3ULFH (I
$GMXVWHG &DO 3ULFH®

&50 $FWLYLW\ $FWLYLW\O' 7\SH $FFRXQW, $FFRXQWQDPH 3KR
'XUDWLRQ 'HVFULSWLRQ $ODUP 7LPHOHVV 5ROO
&UHDWH'DWH &UHDWH8VHU ORGLI\V'DWH ORGLI\8VI
B3ULRULW\ 5HFXUULQJ XVHUBDFWLYLW\ A"$FWLYLW\

&50 3URGXFW )L®MWXDO ,' 1DPH )DPLO\ 3URGXFW *URXS 6WDWXYV
%DVH3ULFH

ORGHO % *RDO EDVHG ,QIRUPDWLRQ ([FKDQ
6\VWHP

$W ILUVW JODQFH PXFK RI WKH (53 V\VWHPV VWDNH
VLPLODU WR WKRVH RXWOLQH LQ WKH &50 V\VWHP
IXQGDPHQWDO GLIITHUHQFH LQ SHUVSHFWLYH $ &50
V\VWHP W LV DOVR D V\VWHP RI FKRLFH 7KDW LV L
GLITHUHQW ZzZD\V RI GRLQJ EXVLQHVV ZLWK D HPSKD
KHUHDV RQ WKH RWKHU KDQG (53 WMQWHPNFRXQMIER

&ROOHFWLRQV RI SURSHUWLHY FDQ EH FUHDWHG IRU WUDQVIRUP
,QFOXGHV VIQFKURQLVDWLRQ LQIRUPDWLRQ WKDW LV UHTXLUHG



$FFRXQWLQJ UXOHV VWRFN DOORFDWLRQV DQG SULF
IOH[LELOLW\ DV VDOHY DQG PDUNHWLQJ SURFHVVHV

6WHS ,GHQWLI\ VWDNHKROGHUYV

7KH VWDNHKROGHUV RI WKH (53 LQIRUPDWLRQ H[FK
VWDNHKROGHUY DGGUHVVHG DERYH GLIIHUHQFHV DUFL

S8VHUV DQG R QB UHIDO RO SKDVE MR XRPGYOLNH WR JHV
Rl WKHLU RUJDQLVDWLRQ 7KLV LQFOXGH2SO0'LHZLQ.
DSSOLFDWLRQ FUHDWLQJ DQ RUGHU HFERWE G\ DY
LQFOXGH FKHENLQJ VWREFN LQIRUPDWLRQ IURP DQ
VWRFN SULFLQJ DQG RUGHUV WR D SRLQW RI VDOH
 QWHJUDWLRQ $UFKLWHFWV DQG ,7 ODQDJHUV V
LQIRUPDWLRQ V\WVWHPV WKDW UHTXLUH DQ(HDV\ DQC
GDWD WKURXJK DQ DSSOLFDWLRQ LQWHUIDFH RU
LQWHJUDWLRQ WHFKQRORJLHV 7KLV FDWHJRU\ ZF
HIWHUQDO DSSDREBMRRDY PBQIDIJHPHQW 328KPW &5
ZRXOG OLNH WR H[WHQG WKH IXQFWLRQDOLW\ RI WK
UHVHOOHUV 9$5V DQG LQGHSHQGHQW VRIWZDUH Y
FRPSRVLWH DSSOLFDWLRQV RU DIWHUPDUNHW DGG F
BURGXFW PDQDFBUNSBOLWBWLRQ WKDW ZRXOG OL
IXQFWLRQDGBW\VRV HWPKWKURXJK LQWHJUDWLRQ ZLWK
/IDVWO\ 3QRQ KXPDQ VWDNHKROGHUV VKRXOG EH F
ZLOO EHFRPH FRQYXRHNUWHPITWKHWHUQDO GDWD 7K
WKH DFWXDO ZDUHKRXVH PDQDJHPHQW V\VWHPV &
DERYH

6WHS ,GHQWLI\ DQG GHILQH EXVI
GHVLUHG RXWFRPHYV

$IJDLQ WKH EXVLQHVV REMHFWLYHV DUH VLPLODU KR
VLIQLILFDQWO\ 7KH RQO\ GLIITHUHQFH LV WKDW GDW
EXVLQHVV REMHFWLYH 6LQFH (53 DSSOLFDWLRQV DUF



BH PRUH VWULQJHQWO\ YDOLGDWHG EHIRUH EHLQJ DF
)JXUWKHUPRUH RQFH FRPPLWWHG GDWD VKRXOG QRW
VRXUFH 7KDW LV QHZ DFFRXQWV RU VDOHV RUGHUV
EXW RQFH WKH\ KDYH EHHQ FRPPLWWHG WR WKH (53

%YHORZ VWDNHKROGHUV DQG EXVLQHVV REMHFWLYHYV

7TDEOH %XVLQHVYV 2EMHFWLYHY ODSSHG WR 6WDNHKROGHUYV

6WDNHKROGHUMZULPDU\ %XVLQHVYVY 2EMHFWV RU 'HVI
([ WHUQDO 86ANWMAIBRFHVY LPSURYHPHQWY PDNH MRE

ODQDJHUYV UHGXFH FRVWYV
SUFKLWHFWYV PHEGEXFHG FRVW GHYHORSPHQW DQG
ODQJHUV SURFHVV LPSURYHPHQWYV

BURGXFW ODQDJHIAUHDVHG SURGXFW IXQFWLRQDOLW\
&ROODERUDWHG D88 B OILADW.MRQIVQG FRQVLVWHQF)\
'DWD ([FKDQJH &DUWDRWYHG GDWD DFFHVV DQG DSSH

BWHS ,GHQWLI\ LQWHJUDWLRQ JRDC
REMHFWLYH

,Q WKH WDEOH EHORZ LQWHJUDWLRQ JRDOV DUH PI
7TDEOH



7EOH ,QWHJUDWLRQ *RDOV E\ %XVLQHVV 2EMHFWLYHYV

ULPDU\ %XVLQHVV 2ERBBGWYV RU

'"HVLUHG 2XWFRPHV
3URFHVV LPSURYHPHQWY *O 5HPRWH TXRWH JHQHUDWLRQ
5SHPRWH VDOHV RUGHU FUHDWLRQ
&URVV DSSOLFDWLRQ DOHUWYV
5HPRWH &XVWRPHU &UHDWLRQ
5HPRWH 6XSSOLHU &UHDWLRQ
3URGXFW DQG 3ULFLQJ ILOH WUDQVII
&UHDWH LQYRLFHV UHPRWHO\
*L ®MLHZ VXSSOLHU LQIRUPDWLRQ
5HYHQXH *HQHUDWLRQ 3VHOO BBRWLGH UHDG RQO\ DFFRXQW KLVWHF
t $FFRXQW +LVWRU\ %DODQFH &Ut
HWF
t 6DOHV 2UGHU
$f ,QYRLFHYV
¥ ,QYHQWRU\
4XDOLW\ ,PSURYHPHQW * B\QFKURQLVH DFFRXQW GDWD ZLWK F
* &HQWUDO DGPLQLVWUDWLRQ RI SURC

* * * * ¥ *

YHORZ HQWLWLHY DUH LGHQWLILHG DQG GHILQHG IRU
IRU WKH (53 VA\VWHP QHZ WHUPLQRORJ\ LV LQWURGXI
HIWHUQDO UHSUHVHQWDWLRQV RU YLHZV RI GDWD
GHILQHG IRU WKH &50 V\VWHP EHFRPH FRQVXPHUV RI \

7TDEOH 2EMHFWYVY RI L QWHUHVW ,GHQWLILHG

%WXVLQHVV *RDOV 2EMHFW RI L OQWHUHVW

*O (OLPLQDWH SDSHU ED#HEDOSHM ERBMMM XVWRPHUO® 2UGHU7
DQG GXSOLFDWLRQ RI HIIRUW LQ 6DOGKLSOLQH BURGXFW

" 2UGHU 3URFHVVLQJ E\ VXEPLWWLQJ 8QLW &RGH 8QLW 31

VDOHV RUBEHUVXRWHYV IURP 4XDQWLW\
H[WHW®DIDFFRXQWLQJ VIVWHP

* 6\QFKURQLVH DFWLYL%Z.BFWDQIG\QAMIAWLYLW\ GHVFUL:
ZLWK H[WHUQDO V\VWHPV GXUDWLRQ GXH

* /LQN DFFRXQWV LQ P %QWIXSVONHR R(MMWLHPND P H $GGUHVV O $GGL
VR WKDW WKHUH LV QR GXSOLFDWLR®@GRIUHVYV $GGUHYV

* GDWD HQWU\ DQG UHFRUGY DUH NHSWAQ®UHVV $GGUHVV )D
VIQF UHGXFLQJ FOHW2FBRS FB NVHQW LDAA® P H $GGUHVV O $GGL

* HUURUV $GGUHVV $GGUHV
$GGUHVV $GGUHVVY )D



WXVLQHVYV *RDOV 2EMHFW RI QWHUHVW

* BURYLGH YLVLELOLW\%RI!I DEDRRQEWN®ERRWWRPHU ' &RPSD
VXSSOLHU L QIR MMHWIEROEP BVR\ 1DPH 6WDWXV /DVW 6V
XVHYUR WKDW DFFRXQMSRWBWXV DQG3D\PHQW 7HUPV  &XUL
FUHGLW OLPLWV FDQ EH FKHFNHG EHIBRYBLODEOH &UHGLW
DQ RUGHU LV DFFHSWHG DQG QHJRWLDWPIGW 2UGHU %DODQF
BURYLGH ILQDQFLDO VXPPDU\ UHSRUVDOHYV &XPXODWLYH
WKDW LQFOXGHV FUHGLW VWDWXV W&MXWPWHQW % DODQFH

OLPLW DQG DJHG GHEW $JHG $JHG GD\
$JHG GD\ $JHG GD\
$JHG SOXV'D\

% 2 6XSSGUNUHIPRB®SOLHU ,' &RPSDQ\ 1
SHSRUW /IDVW 6DOH 3D\PHQW
&XUUHQF\ <7' 6DOHV &
%DODQFH &XUUHQW
$JHG GD\ $JHG GD\
$JHG GD\ $JHG SOXV'L
* BURYLGH D 6DOHV 242GHEDOHKVYVAURBHURBWHUO' &XVW ' 2L

UHSRUW ZLWK RUGHU HXEPRRXA\QW VWDWMXEH 'DWH S5HTXLUHG

HWF /LQH 6KLS /LQH KL

6KLS /LQH 6KLS /LC

&XVWRPHU 2UGHU 1R
6WDWXV 7TRWDO 9%7
*UDQG 7RWDO 2UGHU
,QYRLFH 1R
* B3URYLGH D ,QYRLFH %X2ZVWRQYRGHSRUBK WEH GHWHUPQ®WG
ZLWK QXPEHU RUGHWHEFRRXWQW GCDWHDYDLODEOH DW WLPH RI D
HWF
* BURYLGH D ,QYHQWR Ut 2K ONHRUWRWW SHRRFWEH GHWHUPQQ WG
ZLWK QXPEHU RUGHU DPRXQW GDWHDYDLODEOH DW WLPH RI D

HWF

* BURYLGH PXOWL FKD ®Q@HIU R GWFYH WIDA¥HWR G X F W FRGH $0
ZHE GLUHEFW UHWDLO DFFHVV WRSHVFULSWLRQ $QDC
LOQYHQWRU\ DQG FDWDORJXH 6XSSOLHU 3K\VLFDO
LQIRUPDWLRQ HOLPLQDWLQJ $OORFDWHG 4W\ /LVW

SUREDELOLW\ RI EDFN RUGHUV DQG VD®MMW &RGH
Rl GLVFRQWLQXHG LWHPV

* &UHDWH LQYRLFHV I%RP,QPRUMHPRMIHNVAR EH GHWHUPLQHG
V\VWHP DYDLODEOH DW WLPH RI1 D

6WHS 'HILQH REMHFWV RI LQWHU
FRQQHFWLRQV

,Q WKLV VHFWLRQ WKH REMHFW RI LQWHUHVW LV SOD

7DEOH 2EMHFWYV RI QWHUHVW 'HILQHG
2EMHFW3RUSRVH 3HUVSHFWLYH JUHTXHQF\
L QWHUHVW

%2 &XVWRAKHY LV WKH DBRRXQWHQRDLQWDLQHG5HQOERW KQ M DWNW
FXVWRPHU LQIRUBRBWL[RVH WXDW, G HOXMWH\WWQPKW ROHVV WK
LV UHOHY DIQWH WIRDIOHK D FFRXQWLQJ FXVWRYPH U L©LRXRHA
8VHU WKDW FDQ DQG VKRXOG QEWHHWQMON UD W |



2ZEMHFW3RUSRVH SHUVSHFWLYH JUHTXHQF\

,QWHUHVW
HWHUQDO V\VWHPV 3$00 RI WKH
DFFRXQWLQJ LQIRUPDWLRQ WKDW LV UH
WHIR[W HUQY\/AWHP XVHUV
% 6XSSOLMUY LV WKH DPRRXQWHQRDLQWDLQHGS5H®QOERW KQWDWNW
VXSSOLHU LQIRUBBRWLRVH WXKDW, G HOXMHWQRKW ROHVV WK
LV UHOHY BIOWMH WDKK HDFFRXQWLQJ VXSSIOLH U LPILR XMW
8VHU WKDW FDQ DQG VKRXO G QEA-H WDMCHI UD W't
H[WHUQDO V\VWHPYV 3$00 Rl WKH
DFFRXQWLQJ LQIRUPDWLRQ WKDW LV UH
WIR[WHUWWWHP XVHUV
%2 6DOHV5HPRWH FUHDWLRWIR DVBOHMDWHG LQ FHWMH IRQD Q H\D\YV W
2UGHU RUGHU ,QFOXGHV EDVLF LQIRUPDVPIHRQ OWND W WK
WR FUHDWH D VDOHV RUBHU RBLDQXWHR
LQIRUPDWLRQ ZLOO EH QWHULY®DWHG D
ILQDOLVHG RQFH FRPPLWWHG WR WKH [

VA\VWHP
%2 )LQDQBLBIA DFFRXSHWIRQRIRQO\ LQIRUPDWLRRDQO WURMLGHG
6XPPDU\ LQIRUPDWLRQ WKURXJK GDWEDYLHZDFFRXQW
5HSRUW KLVWRU\ LQIRUPDWLRQ WKDW ZRXOG Et

LQWHUHVW WR QRQ DFFRXQWDQWYV
%2 6XSSORHMWZ VXSSOLHU BOIRGPRWORQ LQIRUPDWERDO WURMLGHG
SHSRUW WKURXJK GDWEDYLHZDFFRXQW
KLVWRU\ LQIRUPDWLRQ WKDW ZRXOG E}
LOQWHUHVW WR QRQ DFFRXQWDQWYV
%2 ,QYRLMIKLFN ORRN RISHRDGRIFGIO\ LQIRUPDWERDO WURMLGHG
SHSRUW KLVWRU\ WKURXJK GDWRYWRILHH QXPEHUV
SURGXFWV DQG SD\PHQW GHWDLOV
%2 ,QYHQWRLAN ORRNXS RENWIMRFR@QG LQIRUPDWERDO WURMLGHG
5HSRUW SULFLQJ LQIRUPDWKILRRXJK GDWSURGKEW ILOH DQG
SULFLQJ LQIRUPDWLRQ WKDW LV RI LQWH
VDOHV DQG VXSSRUW VWDII SURGXFW
FRPSRQHQW SDUW OHYHO
%2 6DOHV4XLFN ORRN RI| 6BV RQONU LQIRUPDWLERDO WURMLGHG
2UGHU 5HEBRVWRU\ WKURXJK GDWD YLHZ
%2 $FWLYRWRVV DSSOLFDWDW® /WD PDHQWDLQHG5HQOE RW KQ M DWUWUHI
RI DOHUWYV DQG DFRVLH[WHWBQDO GHIHHDWMR/I@E OHVV WK
VLQJOH HYHQW FKDLQ ILDYFHJR YV VP LRXXOWHL

DSSOLFDWLRQV LQWHUYDOV
%2 ,QYRLBHPRWH FUHDWDW® DWRH FUHDWHG LQ SHWMH WRQDQHD\Y W |
LQYRLFHYV LQYRLFH VXEPLVVLRQ RWLRE&LWOHWP WK

SDUW\ DSSOLFDWLRQ HLYH FUHBLYWXWRQG
DSSOLFDWLRQ LQWHUYDOV



6WHS '"HILQH LPSOHPHQWDWLR
FRUUHVSRQGLQJ SURFHVVHV GLUHFWI

$JDLQ WKH REMHFWV RI LQWHUHVW DUH FDWHJRULVH
7TDEOH ,PSOHPHQWDWLRQ 3DWWHUQV

2EMHFW RI ,QWHWHFWLRQ RI 'DWD )ORZ

%2 &XVWRPHU 5HVWULFWHG V\QFK FDQ EH DGGHG DQG XSGDYV
GHOHWHG IURP IURQW RIILFH

%2 6DOHV 2UGHU 5HFHLYH 6XEPLVVLRQ

%2 )LQDQFLDO 6XP P DWDS5S#HISHRU W

%2 6DOHV 2UGHU S5HBRWBWILHZ

%2 3URGXFW )LOH ([SRUW RQO\

%2 $FWLYLW\ SHFHLYH

%2 ,QYRLFH S5HFHLYH 6XEPLVVLRQ

%2 ,QYHQWRU\ 5HSRDWH 9LHZ

%2 6XSSOLHU UHSRUDWH 9LHZ

6WHS 'HILQH GDWD VRXUFHV DQG H

/IDVWO\ WKH HQWLWLHY DQG DUWHIDFWY DUH VSHFLIL
7TDEOH %DFN RIILFH (QWLWLHY DQG $WWULEXWHYV

(QWLW\ SUWIBMWWLEXWHYV

%2 &XVWRPHU 1DPH $GGUHVVO $GGUHVV $GGUHVV $GGUHVYV
&XVWRPHU ,' $OSKD &RUUHODWLRQ +LQW &UHGLYV
&XVWRPHU 'LVFRXQW &RGH &XUUHQF\ 7HUULWRU\
&XVWRPHU 6WDWHPHQW &XVWRPHU *URXS &XVWR
&RGH $QDO\VLY &RGH  $QDO\VLV &RGH $QDO\

5HPLQGHU &DW 6HW 'D\V &RGH 3ULFH /LVW /HW
&UHGLW /LPLW <7' BDOHV <7' &RVW 21 6DOHV &XI
%DODQFH 6DOHV 1/ &DW 6SHFLDO 3ULFH 9$7 5HJL
,QYRLFHV 3ULQWHG &RQVROLGDWHG ,QY &RPPHQV
%DQN 6RUW &RGH %DQN 1DPH %DQN $GGUHVV %
$GGUHVV  %DQN $GGUHVV  $QDO\VLV &RGH 3U|
&XVWRPHU 9$7 7\SH /DQJ 'HOLYHU\ OHWKRG &DU
([H 1R 3D\ 'D\V 3D\ 'D\V 3D\ 'D\V  %DQN %UDQF
'LWK 6WDW 3D\PHQW OHWKRG &XVWRPHU &ODVV ¢
7HOH[ %7; &3 &KDQJH &RQWURO 'LJLW 3DJHU 5H
+HOG &UHGLW &RQWUROOHU 5HPLQGHU /HWWHUYV
BHYHULW\ 'D\V  6HYHULW\ 'D\V  6HYHULW\ 'D\V
5HDVRQ 6KLSSLQJ &RGH 6KLSSLQJ &RGH BKLS S
,QG $FFRXQW 7\SH $GPLQ )HH ,QWHUHVW )HH

%R 6XSSOLHU 1DPH $GGUHVVO $GGUHVV $GGUHVV $GGUHVV
6XSSOLHU ,' FXUUHQF\ OHWWHU FRGH SD\ LQGLFL
EDODQFH EDQN FRGH EDQN QDPH GDWH ODVW VD



(QWLW\ SUWBWWWLEXWHYV

DQDO\VLV FRGH DQDO\VLV FRGH DQDO\VLV |
EDODQFH )ZG ,QG <7' 6DOHV &XPXODWLYH 6DOHYV
7\SH 9$7 5HJ 1R 7HOH[ %7; 3ULFH /LVW 6SHFLDO
&DW 6SDUH 6XSSOLHU &DWHJRU\ (', 6XSSOLHU $F
&,7 6XSSOLHU

%2 6DOHV 2UGHWXVWRPHUO' 2UGHU7\SH 6KLSOLQHO 2UGHU 'HWD
&RGH 8QLW 3ULFH 4XDQWLW\  2UGHU ," 2UGHU 'D

6KLS OLQH 6KLS /LQH 6KLS /LQH &XVW 2UG|
7RWDO 9$7 7TRWDO JUDQG 7RWDO 2UGHU 'HWDLO
GHVFULSWLRQ XQLW FRGH XQLW SULFH LWHP 9$7
HIWHQGHG SULFH"

%2 )LQDQFLDO 6&®WWHBPHU , &RPSDQ\ 1DPH 6WDWXV /DVW 6WDWF

5HSRUW &XUUHQF\ $YDLODEOH &UHGLW &UHGLW /LPLW 2U
&XPXODWLYH 6DOHV &XUUHQW %DODQFH &XUUHQV
$JHG GD\ $JHG SOXV'D\

%2 6DOHV 2UGHR BGISBROW &XVW ,' 2UGHU 7\SH 'DWH 5HTXLUHG 6K
/LQH 6KLS /LQH 6KLS /LQH &XVWRPHU 2UGHU
9$7 7TRWDO *UDQG 7RWDO 2UGHU 'HWDLOV

%2 3URGXFW )LOBBHURGXFW FRGH $0OSKD GHVFULSWLRQ $QDO\VLVS$
$OORFDWHG 4W\ /LVW 3ULFH 8QLW &RGH

%2 3XUFKDVH 2U/GRHEH GHWHUPLQHG
%2 ,QYRLFH 7R EH GHWHUPLQHG
%2 $FWLYLW\ 7R EH GHWHUPLQHG

%2 6XSSOLHU 6XePPBOLHU ,' &RPSDQ\ 1DPH /DVW 6DOH 3D\PHQW 7
S5HSRUW 6DOHYV &XUUHQW %DODQFH &XUUHQW $JHG $JHG
$IJHG SOXV'D\

ORGHO & 'HYHORSLQJ D &50 (53 &ROODERUDW

1RZ WKDW *LQWHJUDWLRQ UHDGLQHVV" KDV EHHQ GHI
WHQ VWHS JRDO PRGHO FDQ EH GHYHORSHG ,Q WKF
WKURXJK VL[ ZLOO QHHG WR EH UHSHDWHG IRU WKH
ZLOO EH DGGHG

,GHQWLI\ VWDNHKROGHU

7KLY HQWLW\ ZDV QRW \HW DYDLODEOH IRU DQDO\VLV REMHFWLY
WKHVH UHTXLUHPHQWY RU WKLV HQWLW\ ZLOO QHHG WR EH GHILQH

,ELG

,ELG



,GHQWLI\ DQG GHILQH EXVLQHVV REMHFWLYHV RU
,GHQWLI\ LQWHJUDWLRQ JRDOV DQG VXE JRDOV II
'HILQH REMHFWV RI LQWHUHVW DQG UHTXLUHG F
'"HILQH LPSOHPHQWDWLRQ SDWWHUQV DQG FRUUH
'HILQH GDWD VRXUFHV DQG HQWLWLHYV

'HILQH VHPDQWLF LQWHJUDWLRQ GHILQH FROODE
6SHFLI\ XVHU LQWHUIDFH

,PSOHPHQW FROODERUDWLRQ PDSSLQJV DQG WU
3DFNDJH IRU GHSOR\PHQW

JRU HDFK VWHS RI WKH ILUVW VL[ VWHSVY FRPSRQHQW
EH GHSOR\HG EXW VWDNHKROGHUVY REMHFWLYHV DQ
FROODERUDWLRQ OHYHO

6WHS ,GHQWLI\ VWDNHKROGHU

s, QWHJUDWLRQ" PHDQV PDQ\ WKLQJV WR PDQ\ SHRSO
SRLQW RI YLHZ GHVLUHG RXWFRPHV PD\ GLIIHU 7k
VWDNHKROGHUV LQFOXGLQJ

R 8VHUV DQG PDQDJHUV WKDW ZRXOG OLNH WR JH\
7KLY LQFOXGHYV YLHZLQJ DFFRXQWLQJ LQIRUPDWL
DQ RUGHU UHPRWHO\ DQG FKHFNLQJ FUHGLW OLPL

R ,7 PDQDJH ORRNLQJ WR UHGXFH ULVN RI LQWHJUI

R 3URGXFW PDQDJHUV RI WKH &50 DSSOLFDWLRQ
IXQFWLRQDOLW\ RI WKH &50 VA\VWHP WKURXJK LQW

R /DVWO\ :QRQ KXPDQ" VWDNHKROGHUV VKRXOG E|
WKDW ZLOO EHFRPH FRQVXPHUV RI WKH &50 V\V\
QHHGY WR EH ZHOO GHILQHG FRPSOHWH DQG FRQ

$JDLQ VWHSYV DUH LOOXVWUDWLYH



7TKMH VWDNHKROGHUYVY DUH URXJKO\ WKH VDPH DV WKF
HPSKDVLV RQ WKH $UFKLWHFW DV D VWDNHKROGHU 7|
LV WKH RXWSXW RI WKH DUFKLWHFWY{V HIITRUWYVY ,Q R
WKH QHHGV RI WKH LGHQWLILHG VWDNHKROGHUYV

6WHS ,GHQWLI\ DQG GHILQH EXV
GHVLUHG RXWFRPHV

, QWHIJUDWLRQ FDQ GHULYH VLJQLILFDQW EXVLQHVYV |
+RZHYHU IRU D SURMHFW WR EH VXFFHVVIXO LW LV
UHDO DQG WDQJLEOH EXVLQHVV EHQHILWY WKDW FDC
UHWXUQ RQ LQYHVWPHQW 52, FDOFXODWLRQV , C
EXVLQHVVHYVY DUH JHQHUDOO\ LQWHUHVWHG LQ DFKLI
REMHFWLYHV ERUURZHG IURP LWHUDWLRQ VHH $SSi

SHYHQXH JURZWK

&RVW UHGXFWLRQ

SURFHVV LPSURYHPHQW

,QFUHDVHG FXVWRPHU VHUYLFH RU VDWLVIDFWLR

+H +H +H +H

8vVLQJ WKH DERYH JRDOV DV EDVLV RI GHYHORSLQJ W
VWHSYV VKRZ KRZ LQWHJUDWHG VROXWLRQV FDQ PDNF
EXVLQHVV

BWHS ,GHQWLI\ LQWHJUDWLRQ JRDC
REMHFWLYH

+HUH WKH VFRSH RI WKH LQWHJUDWLRQ FROODERUD
EXVLQHVV REMHFWLYHV FDQ EH DFFRPSOLVKHG WKUR
ZLWK DQ $FFRXQWLQJ V\VWHP

8VLQJ WKH EXVLQHVV REMHFWLYHV RXWOLQHG DERY
GHOLYHUDEOH DQG EHQHILWYV RI WKH HIIRUW DUH LC
JRDOV WKDW PDS EDFN WR WKH EXVLQHVV REMHFWLYH



f *O /LQN DFFRXQWV LQ PXOWLSOH V\VWHPV VR W
HQWU\ DQG UHFRUGYV DUH NHSW LQ V\QF UHGXFLC

I * (OLPLQDWH SDSHU EDVHG SURFHVVHV DQG G>
SURFHVVLQJ E\ VXEPLWWLQJ VDOHV RUGHUV IURP

¥ * BURYLGH YLVLELOLW\ RI DFFRXQW LQIRUPDYV
DFFRXQW VWDWXV DQG FUHGLW OLPLWYV FDQ EH F
QHIJRWLDWHG BURYLGH ILQDQFLDO VXPPDU\ UH
WHUPV OLPLW DQG DJHG GHEW

¥ * 3URYLGH D 6DOHV 2UGHU KLVWRU\ UHSRUW ZI

I * SURYLGH PXOWL FKDQQHO WHOHVDOHV ZHE
DQG FDWDORJXH LQIRUPDWLRQ HOLPLQDWLQJ SU
GLVFRQWLQXHG LWHPV

6WHS 'HILQH 2EMHFWYV RI Y QWHUHV

2EMHFWV Rl ,QWHUHVW LQFOXGH %XVLQHVV (QWLWLH
SQRXQV’ Rl LQWHJUDWLRQ IURP WKH VWDNHKROGHU
SSHRSOH SODFHV RU WKLQJV  WKDW DUH WKH EH LQW
UHSUHVHQWDWLRQ RI GDWD WKDW DUH WR EH YLHZHG

JRU H[DPSOH WR D 6DOHV 'LUHFWRU DQ $FFRXQW PI
FXVWRPHU RU D SURVSHFW DQG ZRXOG PLQLPDOO\

$GGUHVV 3KRQH 1XPEHU DQG RQH RU PRUH FRQWDF
$FFRXQW PD\ EH D WKDW WKH RUJDQLVDWLRQ KDV

SURSHUWLHV VXFK DV 1DPH $GGUHVV 3KRQH &UHG
ELOOLQJ FRQWDFW $ 6HUYLFHV 'LUHFWRU PD\ YLHZ C
DQRG KDV D VHUYLFH FRQWUDFW ,PPHGLDWHO\ ZLWKR
LW EHFRPHVY FOHDU WKDW LQWHJUDWLRQ ZLOO EHFRP/|

%XVLQHVV HQWLWLHV DQG DUWHIDFWYV GHILQH DQG
LOWHJUDWHG 7DEOH



7TDBH 2EMHFWV RI ,QWHUHVW ,GHQWLILHG

%XVLQHVYV *RDOV 2EMHFW RI QWHUHVW

*0O

/LQN DFFRXQWV LQ PXOWESBORXQWWHPRNFFRXQW >QDPH@ O0ODLQ
VR WKDW WKHUH LV QR GXSOLFDWLRQDRI $GGUHVV $GGUL
GDWD HQWU\ DQG UHFRUGV DUH NHSW&LW\ 3RVWDO &RGH &R
VIQF UHGXFLQJ FOHUWFRR®YVAWRPWW LDA® P H $GGUHVV O $GG|
HUURUYV $GGUHVV $GGUHYV
$GGUHVV $GGUHVV )D

%2 6XSSOLH@WLWADPH $GGUHVV O $GG |

$GGUHVYV $GGUHYV
$GGUHVV $GGUHVV )D
(OLPLQDWH SDSHU ERSAG SDROFAMLAMSFFRXQW,' 6KLS WR 1
DQG GXSOLFDWLRQ R2UGHUWUW LQ 6DOHWGHU 1DPH 6DOHV 2
2UGHU 3URFHVVLQJ E\ VXEPLWWLQJ 'HWDLO A3URGXFEW
VDOHV RUGHUV IURP &50 WR 'HVFULSWLRQ 8QLW 4
DFFRXQWLQJ V\VWHP 2UGHUHG 3ULFH"®
%2 6DOHV ZQ@WHW&XVWRPHUO' 2UGHU?7

6KLSOLQH 3URGXFW

8QLW &RGH 8QLW 3

4XDQWLW\
BURYLGH VYLVLELOLW%2 RI)LQOBPOREKW&H RRWWRPHU ' &RPSD
LQIRUPDWLRQ WR WKHBXPPOMY SHRSOHLIVRH 6WDWXV /DVW 6W
WKDW DFFRXQW VWDWX\SRQW FUHGLW 3®LPHWQW 7HUPV  &XUU
FDQ EH FKHFNHG EHIRUH DQ RUGHU LYYDLODEOH &UHGLW
DFFHSWHG DQG QHJRWLDWHG S3URYLGHLW 2UGHU %DODQFF
ILQDQFLDO VXPPDU\ UHSRUW WKDW6DOHYV &XPXODWLYH
LQFOXGHV FUHGLW VWDWXV WHUPV @XKPUMQW %DODQFH <

DQG DJHG GHEW $JHG $JHG GD\
$JHG GD\ $JHG GD\
$JHG SOXV'D\

BURYLGH D 6DOHV 202GEDOKVVAWMBHURBE®HUO' &XVW ' 2U

UHSRUW ZLWK RUGHUW HSFRXQW VWDWXS8H 'DWH 5HTXLUHG

HWF /LQH 6KLS /LQH BKLS

6KLS /LQH 6KLS /LQ

&XVWRPHU 2UGHU 1R
6WDWXYV 7TRWDO 9%7
*UDQG 7RWDO 2UGHU
,QYRLFH 1R

3URYLGH PXOWL FKD ®QH3U R GXFYE WIDAHWR G X F W FRGH $0

ZHE GLUHFW UHWDLO DFFHVV WRSHVFULSWLRQ $QDO

LQYHQWRU\ DQG FDWDORJXH 6XSSOLHU 3K\VLFDO

LQIRUPDWLRQ HOLPLQDWLQJ $OORFDWHG 4W\ /LVW

SUREDELOLW\ RI EDFN RUGHUV DQG VD®MW &RGH

Rl GLVFRQWLQXHG LWHPYURGXFWQWOWSFWXDO ,' 1DPH )DPL
3URGXFW *URXS B6WDWX
6WRFN ,WHP 9HQG

%DVH3ULFH

I1RWLFH KRZ WKH FROODERUDWLRQ GRHV QRW PDNH X
LGHQWLILHG DV DYDLODEOH LQ PRGHOV $ DQG %



YHORZ LV WKH FRPELQHG OLVW RI WKH FRQWH[WXDOL
GHILQHG LQ PRGHOV $ DQG % 6LQFH WKH EXVLQHVYV
QRW UHTXLUH DOO RI WKH H[SRVHG LQIRUPDWLRQ 6V
RQO\ WKRVH WKDW DUH QHFHVVDU\ WR DGGUHVV WKH
VXSHUIOXRXV REMHFWY RI LOQOWHUHVW DUH JUH\HG RX

7DEOH '"HILQHG 2EMHFWV RI  QWHUHVW
2EMHFW3RUSRVH 3HUVSHFWLYH JUHTXHQF\
L OQWHUHVW

%2 &XVWRPKHY LV WKH DBRRXQWHQRDLQWDLQHG5HQOERW KQ M DWW
FXVWRPHU LQIRUBRBWL[RVH WEKDW, G FOXMHWQPKW ROHVV WK
LV UHOHY DiQWH WIRVKHK D FFRXQWLQJ FXVWRYPHI U L © LRWXROH
8VHU WKDW FDQ DQG VKRXO G QEAHH WM UD W
HIWHUQDO V\VWHPV 3$00 RI  WKH
DFFRXQWLQJ LQIRUPDWLRQ WKDW LV UH

WIR[WHUQ\WOWHP XVHUYV
%2 6XSSOZKUV LV WKH DBRRXQWHQRDLQWDLQHG5H®QOERW KQ M DWW
VXSSOLHU LQIRUPRWLRVWH WXDW G HOXMHWOQPIKD ROHVV WK
LV UHOHY DIQMH WIRVKHK FDFFRXQWLQJ VXSSIOLHI U LPLR M B\
8VHU WKDW FDQ DQG VKRXO G QEAHH WM UD W
HIWHUQDO V\VWHPYV 3$00 RI WKH
DFFRXQWLQJ LQIRUPDWLRQ WKDW LV UH

WIR[W HUQ\WOW HP XVHUYV
%2 6DOHV5HPRWH FUHDWLRPWRDVBOHMDWHG LQ 5H WM RYD QHD\W W
2UGHU RUGHU ,QFOXGHVY EDVLF LQIRUPWDLPIHRQ OMK D W WK
WR FUHDWH D VDOHV RU®BHU RELDXWKR
LQIRUPDWLRQ ZLOO EHQWMHUL®DWHG I
ILQDOLVHG RQFH FRPPLWWHG WR WKH

VA\VWHP

%2 )LQDQPLBIG DFFRXSMWDIRJRQO\ LQIRUPDWERRQO WURMLGHG
6XPPDU\ LQIRUPDWLRQ WKURXJK GDWEDYLHZDFFRXQW

5HSRUW KLVWRU\ LQIRUPDWLRQ WKDW ZRXOG E

LQWHUHVW WR QRQ DFFRXQWDQWYV
%2 6XSSO4HHEZ VXSSOLHU LQBAHIDPAGWRRQRO\ LQIRUPDWiHRID WSBRYLGHG
5HSRUW WKURXJK GDWHDWEHZFFRXQW
KLVWRU\ LQIRUPDWLRQ WKDW ZRXOG EH RI
LQWHUHVW WR QRQ DFFRXQWDQWV
%2 ,QYRLFH4AXLFN ORRN RI b6 DAFHRQO\ LQIRUPDWilRID WSWEBRYLGHG
5HSRUW KLVWRU\ WKURXJK GDWYY RLIEHZOQXPEHUV
SURGXFWV DQG SD\PHQW GHWDLOV
%2 ,QYHQWARULFN ORRNXS RI bWDFGI DRQO\ LQIRUPDWLiHRIDP WSBRYLGHG
5SHSRUW SULFLQJ LQIRUPDWWHKARXIK GDWDRYXHW ILOH DQG
SULFLQJ LQIRUPDWLRQ WKDW LV RI LQWHUHVYV
VDOHV DQG VXSSRUW VWDII SURGXFW QRMW
FRPSRQHQW SDUW OHYHO
%2 6DOHV4A4XLFN ORRN RI 6DV RQ@O@AMU LQIRUPDWLRRRQO WURMLGHG
2UGHU 5HBERYWR U\ WKURXJK GDWD YLHZ



2ZEMHFW3RUSRVH SHUVSHFWLYH JUHTXHQF\

,QWHUHVW
%2 $FWLYRBWRVV DSSOLFDWRWQ® DWH PWDHQYWDLQHG5HQ OERW KQ M DWW
RI DOHUWYV DQG DFRVLH[WHWEQ@DO GHOHDWMRIPE OHVV WK
VLQJOH HYHQW FKDLQ ILDFHJRYV VP LRYXXOWHL

DSSOLFDWLRQV LQWHUYDOV
%2 ,QYRLPBHPRWH FUHDWDLDW® DWH FUHDWHG LQ 3H WM WRQ@D QHD\WYW W
LQYRLFHYV LQYRLFH VXEPLVVLRQ RWLIFELWOHMFP WK
SDUW\ DSSOLFDWLRQ HLYHFUHBL@YWXWRC
DSSOLFDWLRQ LQWHUYDOV
&50 7KLV LV WKH &50DWEFRXHWPDLQWDLQHG5HQ OE RW KQ M DVUWUH

$FFRXQW LQIRUPDWLRQ WKO@MOXGHW DOO RI WKWLREO ®FNVRXQWK
UHOHYDQW WR WHKHRWRDWA BQUWKDW FDOQY®QG NKRXWDG
VIVWHP WR WKH EGWHKYHDWHG WR WKH ERMNHRYIDEN 3$0
WKH &50 LQIRUPDWLRQ WKH DW LV UHOH
WR WKH )LQDQFH 'LUHFWRU DQG $FFRXQ\
6\WWHP XVHUV ~
&50 6DOH%50 6DOHV 2UGHWWBUBHRVPDLQWDLQHG5HQOERW KQ M DUV
2UGHU FDQQRW SURGXFKLY BKRXOG EH FRQWLIGPHUH G HY \O LWK'
FRPSOHWH 6DOHRUBUHIHWH®R &RPSOH[ HXYHQHVWLQRWH
VKLSSLQJ 9$7 UHDXQGHG WR YDOLGDWHQWMRF®DOWVR GH\
VKRXOG WKHUMIRUGJIV EXMFK DV 9$7 DQG VKLSSLQJ FRVV
WUHDWHG OLNH DRHV®I RFRDRDAXDMWLRQV QHHG WR EH GRC
FDSWXUH VFUHHMKHIRB3 WKWWHP 7KHUHIRUH D &50
EDFN RIILFH VIVWHBHU FDQ DVVHPEOH RUGHU FRPSRQH!
SLHFHV IRU KDQG RIl WR WKH DFFRXQW
VIVWHP EXW WKH &50 VI\VWHP VKRXOG Q
FRPSOHWH DQ\ FDOFXODWLRQV

&50 7KLV LV WKH &50DWPWDRDYHWRDLQWDLQHGS5HQOERW KQM DWWV

$FWLYLWA\LQIRUPDWLRQ WEDWDWHY D VLQJOH HWHBRHN FKKHMWQ WK
UHOHYDQW WR WKHOWIKIOIG BOYWM\FDWLROQWH PLQXWH
VIVWHP WR WKH &50 XVHU LOQWHUYDOYV

&50 7KLY LQFOXGHV 5HDM®G SBROXFWQIRUPDWIER@\ SURYLGHG

BURGXFW DIQBH SULFLQJ LWIRWEROMLBEQ WD 7WH DU EKFW
UHOHYDQW WR FILOBWH MX@E0EH FUHDWHG DQG PDLQWDL
RSSRUWXQLW\ DXRVDHOW @RFDWLRQ 7KHUHIRUH WKH ¢
VDOHV RUGHU SURGXFW ILOH VKRXOG EH FRQVLGHUH:

YLHZ RI WKH PDVWHU SURGXFW ILOH LQ

(53 VA\VWHP 1R FKDQJHYV RU
PRGLILFDWLRQV ZLOO EH DOORZHG RQ
&50 VLGH

(IWHUQDOG6HYHUDO UHSRIHWDWG RQG\ LQIRUPDWERDO WWRMLGHG
$FFRXQW QHFBIVVDU\ WR W KWRYLKG HGDWD $ FERZQWDYHQF\
DFFRXQWLQJ LQLIRURDWDWRQRMR VKRXOG EH SURYLGHG I
&50 XVHUV LQ¥OKZLI@I RQO\ 'DWD WUDQVIHU LPSOLF
FUHGLW OLPLWWRRFWRFHNJUMGIGRI ODWHQF\ WKDW FRXOG
RUGHU KLVWRU\ FDXVHG E\ VI\QFKURQLVDWLRQ SUREOHP
9LHZV LQ WKH &50 V\WWHP VKRXOG EH
SURYLGHG WR HOLPLQDWH WKLV ULVN



BWHS 'HILQH LPSOHPHQWDWLRQ
FRUUHVSRQGLQJ SURFHVVHYV

7KH LOWHJUDWLRQ PLGGOHZDUH VXSSRUWYVY |IRXU LPS1
6XEPLVVLRQ ([SRUW DQG 'DWD 9LHZLQJ 7KH IROORZ
GHULYHG IURP ORGHOV $ % 7DEOH

7TDEOH ORGHO & ,PSOHPHQWDWLRQ 3IDWWHUQV

2EMHFW Rl ,QWHWHWVWLRQ RI 'DWD )ORZ
&50 $FFRXQW %L GLUHFWLRQDO V\QFK FDQ EH DGGHG XSGD\

%2 &XVWRPHU 5HVWULFWHG V\QFK FDQ EH DGGHG DQG XSGDV
GHOHWHG IURP IURQW RIILFH

&50 6DOHV 2UGHU 6XEPLW

%2 6DOHV 2UGHU 5HFHLYH 6XEPLVVLRQ

%2 )LQDQFLDO 6XP P DWD5S$ISHRAU W

%2 6DOHV 2UGHU 5HBR/WWILHZ

%2 3URGXFW )LOH ([SRUW RQO\

&50 3URGXFW )LOH 5HFHLYH

6WHS '"HILQH GDWD VRXUFHYVY DQG HC

,Q WKLV VWHS WKH FROODERUDWLRQ UHOHYDQW HC
DWWULEXWHVY WKDW DUH EROGHG ZLOO EH XVHG LQ W

7TDEOH ORGHO & (QWLWLHYVY DQG $WWULEXWHYV

(QWLW\ SUWKBMWWLEXWHYV

&50 $FFRXQW $FFRXQW >QDPH@ O0ODLQ SKRQH )D[ $GGUHVVO $GGULI
&RGH &R¥$FWRXQW ,' 6HFFRGH ,' $FFRXQW 0DQDJ
&UHDWH 'DWH ORGLI\ 8VHU ORGLI\ 'DWH $GGUHYV
$FFRXQWB8& 'LYLVLRQ 'HVFULSWLRQ 5HJLRQ $¢
7TROO0OIUHH 2WKHUSKRQHO 2WKHUSKRQH 2WKHL
ZHEDGGUHVYV &XUUHQF\ &RGH 8VHU )LHOGO 8VH
&RUUHODWLRQ KLQW $FFRXQW 7\SH $FFRXQW 7\
UHI $FFRXQWBG6XPPDU\ $$FFRREWMRGHO\VSH

&ROOHFWLRQV RI SURSHUWLHYVY FDQ EH FUHDWHG IRU WUDQVIRUP



(QWLW\ SUWBVWWWLEXWHYV

$O6BS$SFFB5HI "$FFRXQWO' $FFRXQW 5HIHUHQFH
ORGLI\ 8VHU ORGLI\ 'DWH /DVW 6\QF 7; (UURU 7;
ILQNHG 'DWH" ODLQ $GGUHVV'$GGUHVVO"' (QWLW!
'DWH ORGLI\ 8VHU ORGLI\ 'DWH |V S8&&PBDVWW 7\SH
$GGUHWGGUHVYV $GGUHYNRVWRL WRGEW R X\HW U\

60OLLSSLQIJB$GGUHVVA$SGGUHVY ,' (QLWL\ ," &UHD
8VHU ORGLI\ 'DWH ,vV ODLOLQJ 7\SH 'HVFULSWLR
$GGUHVYV $GGUHVV &LW\ 6WDWH 3RVWDO &R(

&50 6DOHV 2UGHBFFRXQW,' 6KLS WR 1DPH 2UGHU 1DPH 6DOHV 2U

'"HVFULSWLRQ 8QLW 4XDQWOLOWHV2BGBUMHG,' 38HAHARIX
S5HIHUHQFH FXVWRPHU ;' %LOO WR QDPH 6KLS 9,
&RPPLVVLRQ &XUUHQF\ &RGH OLVF &KDUJH )UHL
7TRWDO 7D[ ,QYRLFH 7RWDO &XVWRPHU 3XUFKDV
&RXQW 2XU 3XUFKDVH 1XPEHU 2UGHU 'DWH 3HUI
7UDQVPLW 'DWH &RPPHQWYV 6DOHV 2UGHU '"HWDL
B3URJUDP ([WHQGHG 3ULFH J/LQH 1XPEHU 3ULFH (
$GMXVWHG &DO 3ULFH"

&50 3URGXFW )L®PHWXDO ," 1DPH )DPLO\ 3URGXFW *URXS 6WDWX

%2 &XVWRPHU

%R 6XSSOLHU

9HQGRU %DVH3ULFH

1DPH $GGUHVVO $GGUHVV $GGUHVV $GGUHVV
)D[&XVWRPHU ,' $OSKD &RUUHODWLRQ +LQW &U't
,QGLFDWRU &XVWRPHU 'LVFRXQW &RGH &XUUHQF
,QYRLFH &XVWRPHU B6WDWHPHQW &XVWRPHU *UR.
$QDO\VLV &RGH , $QDO\VLV &RGH $QDO\VLV &R
$QDO\VLV &RGH B5HPLQGHU &DW 6HW 'D\V &RGH
%DODQFH )RUZDUG &UHGLW /LPLW <7' 6DOHV <7
6DOHV 2UGHU %DODQFH 6DOHV 1/ &DW 6SHFLDO
'"HELW ,QYRLFHV 3ULQWHG &RQVROLGDWHG ,QY
1R %DQN 6RUW &RGH %DQN 1DPH %DQN $GGUHV)
$GGUHVV  %DQN $GGUHVV  $QDO\VLV &RGH 3L
&XVWRPHU 9$7 7\SH /DQJ 'HOLYHU\ OHWKRG &DL
1R 3D\ 'D\V 3D\ 'D\V 3D\ 'D\V  %DQN %UDQFK .
6WDW 3D\PHQW OHWKRG &XVWRPHU &0ODVV 6DOH
%7; &3 &KDQJH &RQWURO 'LJLW 3DJHU 5HVSRQV
&UHGLW &RQWUROOHU B5HPLQGHU /HWWHUV 6HYH
BHYHULW\ 'D\V  6HYHULW\ 'D\V  6HYHULW\ 'D\V
5HDVRQ 6KLSSLQJ &RGH 6KLSSLQJ &RGH  6KLS
,QG $FFRXQW 7\SH $GPLQ )HH ,QWHUHVW )HH
1DPH $GGUHVVO $GGUHVV $GGUHVV $GGUHVV
)D[6XSSOLHU , FXUUHQF\ OHWWHU FRGH SD\ LQ
EDQN EDODQFH EDQN FRGH EDQN QDPH GDWH Ol
FRGH DQDO\VLV FRGH DQDO\VLV FRGH DQI

EDODQFH )ZG ,QG <7' 6DOHV &XPXODWLYH 6DO
7\SH 9$7 5HJ 1R 7HOH[ %7; 3ULFH /LVW 6SHFLD
&DW 6SDUH 6XSSOLHU &DWHJIRU\ (', 6XSSOLHU §
&,7 6XSSOLHU

%2 6DOHYV 2UGHWXVWRPHUO' 2UGHU728&HHBKRS OURGXOFW 'HVFULS\

&RGH 8QLW 3ULFAHUGIXDQWRWE&EHU 'DWH 'DWH 5HTX

$OVR LQFOXGHV VIQFKURQLVDWLRQ LQIRUPDWLRQ



(QWOW\ $SUWBWWWLEXWHYV

/ILQH 6KLS OLQH 6KLS /LQH 6KLS /LQH & XV
6WDWXV 7RWDO 9%$7 TRWDO JUDQG 7RWDO 2UGH
ZDUHKRXVH ORQJ GHVFULSWLRQ XQLW FRGH XQ
9$7 UDWH TXDQWLW\ H[WHQGHG SULFHM

%2 )LQDQFLDO 6RPWRWPHU ,' &RPSDQ\ 1DPH 6WDWXV /DVW 6WDYV

SHSRUW &XUUHQF\ $YDLODEOH &UHGLW &UHGLW /LPLW 2
&EXPXODWLYH 6DOHV &XUUHQW %DODQFH &XUUHC(
$JHG GD\ $JHG GD\ $JHG SOXV'D\

%2 6DOHV 2UGHR BBEHROW &XVW ,' 2UGHU 7\SH 'DWH 5HTXLUHG 6
6KLS /LQH 6KLS /LQH 6KLS /LQH &EXVWRPHU |
6WDWXV 7RWDO 9%7 7TRWDO *UDQG 7RWDO 2UGHFH

%2 B3URGXFW J)LOHJRGXFW FRGH $0SKD GHVFULSWLRQ $QDO\WLV
$OORFDWHG 4W\ /LVW 3ULFH 8QLW &RGH

%2 6XSSOLHU 6X8PPS8QALHU ,' &RPSDQ\ 1DPH /DVW 6DOH 3D\PHQW
5HSRUW 6DOHV &XUUHQW %DODQFH &XUUHQW $JHG $JHC
$IJHG SOXV'D\

BWHS 'HILQH VHPDQWLF LQWF
FROODERUDWLRQ

,Q WKLV VWHS HQWLWLHV DUH VHPDQWLFDOO\ GHIL
FROODERUDWLRQ OHYHO 7DEOH JRU H[DPSOH L¢

6XSSOLHU FDQ UHQGHUHG DV D &50 $FFRXQW WKHUH
&50 V\VWHP

7DEOH ORGHO & &ROODERUDWLRQ 'HILQLWLRQ
&50 SWWULEXWHYV (53 $SWWULEXWHYV
(QWLWLHV (QWLWLHV
&50 $FFRXQW >QDPH@ O@LQ SKRDMH $GGUHVVO $GGUH
$SFFRXQWD[ $GGUHVVO $GG&HWWRPKIGMBUHVY $GGUHVV  $GGL
3RVWDO &RGH &RXQW\ $GGUHVV )D]
%R 6XSSQDHUY $GGUHVVO $GGUH

$GGUHVV $GGUHVV $GGL
$GGUHVV )D]

&50 $FWXDO ,' 1DPH %D BURGXFRGXFW FRGH $0SK
3URGXFWURGXFW *URXS 6WDWXV SMHMFULSWLRQ $QDO\VLVS
)LOH BWRFN ,WHP 9HQGRU %DVH3BKPHFDO 4W\ $OORFDWHG
3ULFH 8QLW &RGH
(IWHUQD®MILQHG EHORZ DV %BRUWBLROHBGHUO' &XVW ,' 2UGHU 7
'DWD 9LHZSHFLILFDWLRQ 2UGHU 'DWH S5HTXLUHG 6KLS /LQ
5HSRUW B6KLS /LQH 6KLS /LQH 6
/LQH 6KLS /LQH &XVWR

2UGHU 1R 2UGHU 6WDWXYV
9%$7 TRWDO *UDQG 7RWDO
'"HWDLOV ,QYRLFH 1R



&50 SWWULEXWHYV (53 SWWULEXWHYV

(QWLWLHV (QWLWLHV

(IWHUQDG®IILQHG EHORZ DV %RUW RI&SYWRPHU ,' &RPSDQ\ 1DP

'DWD 9LWZSHFLILFDWLRQ J)LQDQFLDBGAWDWXV /DVW 6WDWHPHQW
6XPPDU\ 7THUPV  &XUUHQF\ $YDLO

5HSRUW &UHGLW &UHGLW J/LPLW
%DODQFH <7' 6DOHV &XPXC(
6DOHV &XUUHQW %DODQFH
$IJHG $IJHG GD\ $IJHG GD!

$JHG GD\ $JHG SOXV'D\
&50 6DOBHNFRXQW,' 6KLS WR2 1BBBHB&EXVWRPHUO' 2UGHU7\S
2UGHU 2UGHU 1DPH 6DOHV 2UGHW 'HOWMDEO LR Q&OHWDL ISURGXFW
A"3URGXFW ,G 'HVFULSWLRQ 'HB\QHW.SW 8QLW &RGH 8QL

4XDQWLW\ 2UGHUHG 3ULFH® 4XDQWLW\"

6WHS 6SHFLI\ XVHU LQWHUIDFH

TKURXJKRXW WKLV H[HUFLVH WKHUH KDV EHHQ VHYHL
WKH DSSOLFDWLRQ XVHU LQWHUIDFH WR DFFRPPRGDYV
FURVV DSSOLFDWLRQ EXVLQHVV SURFHVVHV 6WHS WK

f *OLQN DFFRX®WO®WLSOH VI\VWHPV VR WKDW WKHL
HQWU\ DQG UHFRUGY DUH NHSW LQ V\QF UHGXFLQ

+ * (OLPLQDWH SDSHU EDVHG SURFHVVHV DQG GX
BURFHVWIXEPEWWLQJ VORMVFUBRUNFFRXQWLQJ V\

$ *3URYLGH YLVLELOLW\ RIWRFEKBDW RQHRUSBRSC
DFFRXQW VWDWXV DQG FUHGLW OLPLWV FDQ EH FlI
QHJRWLDWHG 3URYLGH ILQDQFLDO VXPPDU\ UH:
WHUPV OLPLW DQG DJHG GHEW

+ *3URYLGH D 6DOHVUHBRUW KILIMWRBUGHU DPRXQW

$+ *3URYLGH PXOWL FKDQQHO WHOHVDQHNQWREB\ G
DQG FDWDORJXHHIOQRUPHDMWLRIQSUREDELOLW\ RI EL
RI GLVFRQWLQXHG LWHPV

8vLQJ WKH JRDOV DV D VWDUWLQJ SRLQW LW EHI
IXQFWLRQDOLW\ ZLOO EH QHHGHG WR EH FUHDWHG LC



WHOH EHORZ 7DEOH HDFK RI WKH XVHU DFWLRQV
GHVFULSWLRQ RI WKH XVHU LQWHUIDFH LV SURYLGHG

7TDEOH 8VHU  QWHUIDFH 5HTXLUHPHQWYV
*RDOV (QWLWLHV 'HVFULSWLRQ
/ILQN $FFRXQW &50 $FFRXQW/LQN UHTXHVW EXWWRQ WR UHTX

%2 &XVWRPHURU FUHDWLRQ ZLWK WKH EDFN RI
%2 6XSSOLHU
&UHDWH 4XRWH 6DOBY026HHNV 2UBMHWHY RUGHU TXRWH FUHDWLRQ
%2 6DOHV 2UGHHHGHG WR FUHDWH D 6DOHV 2
WUDQVIHU :LOO DOVR LQFOXGH
EH DGGHG WR WKH &50 GDWDEDV|
$FFRXQW +LVWRU\ 585RUUMWHUQDG 7’OWDHSRUW WKDW LV UHQGHUH
9LHZ WKH &50 V\VWHPYV
% 2 J)LQDQFLDO
6XPPDU\ 5HSRUW
6DOHV 2UGHU 5HSRUAB0 ([WHUQDG 7O'WMDHSRUW WKDW LV UHQGHUH

9LHZ WKH &50 V\VWHPV
% 2 6DOHYV 2UGHU
S5HSRUW

9LHZ 6HOHFW 3URGX830 )BORGXFW3SURGKMFW DQG SULFLQJ GLVSOD
%2 3URGXFW GAODWDEDVH DGGLWLRQV WR VW
UHTXHVWHG LQIRUPDWLRQ

6WHS ,PSOHPHQW FROODERUDWL
WUDQVIRUPDWLRQV

7KLV VWHS LV PRUH WHFKQLFDOO\ RULHQWHG $V V
PHWKRGYV ZLOO EH RPLWWHG DV RXW RI VFRSH IRU WI
FUHDWLRQ RI D JRDO EDVHG PHWKRGRORJ\ ,Q WKLV
DUH PDSSHG WR FRUUHVSRQGLQJ YDOXH LQ WKH H[W
XQGHUO\LQJ GDWDEDVH VWRUHYVY DWWULEXWHYV GLIIH
SURJUDPPLQJ VFULSWYV ZLOO EH QHHGHG WR ZULWH

$&&2817 DWWULEXWH LQ WKH &50 V\VWHP KDV D PDJL



EXW WKH 1$0( DWWULEXWH LQ WKH (53 VIVWHP KDV
VXFK DV

LI $&&2817 ,V1X0OO IDOVH n
WDUJHW 6WULQJ)XQFWLRQV &XW $&&2817 WDUJHW OD[/HQJWK

ZLOO EH QHFHVVDU\ WR WULP H[FHVV FKDUDFWHUV E
&50 VA\VWHP WR WKH (53 VA\VWHP )RU HDFK RI WKHVH F
PXVW EH SURJUDPPDWLFDOO\ SUHSDUHG VR WKDW LW
VA\VWHP

6WHS SDFNDJH IRU GHSOR\PHQW

7KH ILQDO VWDJH LV VLPLODU WR WKH UHIHUHQFH P
6LQFH LQ WKLV FRQWH[W D FROODERUDWLRQ LV PHD
LQFOXGHYV DQ LQVWDOODWLRQ VKLHOG GRFXPHQWDW
VXSSRUW SURFHGXUHV DQG XSJUDGH SURFHGXUHV IF
LOQOWHIJUDWLRQ VROXWLRQ

&DVH 6XPPDU\ DQG ,PSOLFDWLRQV

'XH WR WKH FRPSOH[LW\ RI WKH SUREOHP GRPDLQ W
PRGHO ZDV WKH PRVW GLIILFXOW UHTXLULQJ D SDLC
$OWKRXIK WKH PRGHO GLIIHUV IURP WKH UHIHUHQI
HOLPLQDWLRQ RI WKH TXHVWLRQV VWHS LW VWDQG
RUJDQLVDWLRQ 2WKHU FKDQJHV DUH RXWOLQHG LQ 7

7TDEOH &RPSDULVRQ RI &DVH ORGHO WR 5HIHUHQFH ORGHO

SHIHUHQFH ORGHO &DVH ORGHO

1RW ,QFOXGHG LQ WK H, GHOQNUHQ &W DPNRHKHR® G H U
,GHQWLI\ EXVLQHVV UHTGHHQWRHQMQMG GHILQH EXVLQHV\

6RXUFHG IURP UHIHUHQFH V\WVWHP $&&2817 WR &86720(5 WUDC
$SSOLFDWLRQ ,QWHJUDWLRQ 6HUYHU VRIWZDUH



5HIHUHQFH ORGHO &DVH ORGHO
GHVLUHG RXWFRPHYV
,GHQWLI\ ZKDW \RX ZDQ@WH®R'NIQRDWHIJUDWLRQ JRDOV
OHDUQ HDFK REMHFIWUWKFH PRGHO VW
FRPELQHG IRU H[SHGLHQF\
,GHQWLI\ VXE JRDOV

L GHQWLI\ HQWLWLHV D QKsl IDQNHWENE B FWHY R IH CDAHHIGH V W
WR VXE JRDOV FRQQHFWHRBYHQFH PRGHO VW

FRPELQHG IRU H[SHGLHQF\
YRUPDOLVH PHDVXUHPHQW JRDOV

1RW ,QFOXGHG LQ WKH'HHIBWHP S8 HFPRGHODWLRQ 3DWV
FRQWH[W VSHFLILF WR ERWHIVDRQARIQJIJ SURFHVVHV
H[FKDQJH

L GHQWLI\ TXDQWLILDE O TKIHYDWLR QG W SHER WHK HV R
UHODWHG LQGLFDWR U VL QKM ZW 0 R QE H HAWWBIIGH WIRO
KHOS DFKLHYH PHDVXUHPHQW JRDOV

,GHQWLI\ GDWD HOHPHOQMNNQMK DW Z BARX EEFHV DQG (QW
FROOHFWHG WR FRQVWUXFW LQGLFDWRUYV

'HILQH WKH PHDVXUHV WRLBH $HWROQWQBE ,QWHJUDWLR
PDNH WKHVH GHILQLW L RRY OPEHRWIDWILLR@V

6SHFLI\ 8VHU LQWHUIDFH
,GHQWLI\ WKH DFWLRQVPEROBWHRW FIR®® WHRNHD WLRQ
WR LPSOHPHQW WKH PHDYVXQWMRUPDWLRQV
SUHSDUH D SODQ IRU LBBBENPHOQWWQIHERKRR\PHQW
PHDVXUHV

$IJDLQ IROORZLQJ WKH FRQFOXVLRQ RI FDVH WZR W
GHVFULSWLYH WKDQ SUHVFULSWLYH W LV FOHDU IUF
PDNHV LW XQVXLWDEOH WR DQWLFLSDWH DQG DFFRP
PRGHO % ZRXOG QHHG VLIJQLILFDQW FKDQJHV WR DFF
PDQDIJHPHQW VA\VWHP $V VXFK PRGHO %YV VWHSV ZI
QHZ FROODERUDWLRQ PRGHO FRXOG EH FRQVWUXFWH



2Q WKH RWKHU KDQG WKH DSSURDFK KDV DJDLQ SUR
DQG LWV H[SDQVLYHQHVVY KDV SURYHG WR EH D EHQF
QHHG WR EH H[SRVHG LQ WKH XQGHUO\LQJ DSSOLFDW
XSGDWHG DQG UH GRFXPHQWHG WKXV QRW LPSDFWLC
& ,Q DGGLWLRQ WKH H[HUFLVH SURYHG WR EH IDLU
SRWHQWLDOO\ FRQIOLFWLQJ QHHGV 7TKH FRPSRQ
GRFXPHQWLQJ VXEVHTXHQW PRGHOV IDU HDVLHU W
GRFXPHQWDWLRQ IURP VFUDWEFK

$OWKRXJIJK FDVH WKUHH LV XOWLPDWHO\ FRQFHUQHG
&50 (53 FROODERUDWLRQ WKH LQFOXVLRQ RI WKH LW
KLIKO\ UHOHYDQW WR SUHFHGLQJ GLVFXVVLRQ RI ZHE
XQGHUWDNHQ WR PDNH WKH DSSOLFDWLRQV LQWHJUL
XVHG UHJDUGOHVV RI LQWHJUDWLRQ W\SH GHSOR\HG
7KH ILQGLQJV IURP &DVH VKRZ WKDW WKH PRGHO |
VSHFLI\LQJ ,2,$ HIIRUWY DQG ZLWK GHPRQVWUDWHG
GHSLFWHG LQ FDVH VWXG\ WKH PRGHO VKRXOG E
VSHFLILFDWLRQ DQG GRFXPHQWDWLRQ RI SRUWDO LQV



'LVFXVVLRQ

7KH PDLQ REMHEFWLYH RI WKLV FKDSWHU LV WR HYDO
DQ LQIRUPDWLRQ VFLHQFH WRRO

7KURXJK WKH FDVH VWXG\ DQG WKH OLWHUDWXUH U]
EDVHG PHWKRGRORJLHVY LQWHQWLRQDOO\ OLPLW NQR
SURYLVLRQHG DFFRUGLQJ WR SUHGHILQHG HQTXLU\ ¥
DQG GLVDGYDQWDJHV RI WKH JRDO EDVHG DSSURDFK
GHOYH LQWR WKLV IXUWKHU +RZHYHU WKHVH HDUO
PHWKRGV WKHPVHOYHYKMH®GIBROQRMN B G GOSBMM DFK PL
EH ZDUUDQWHG 7KLV FKDSWHU ZLOO SUHVHQW HOH
ZKHQ HYDOXDWLQJ LQIRUPDWLRQ QHHGV RQ D XV
DSSURSULDWHQHVV RI WKH *E,) LQ WKH FRQWH[W RI F
VHH WKDW WKH *E,) LV PRVW DSSURSULDWH IRU EULF
IXQFWLRQV $V VXFK WKH SULPDU\ IXQFWLRQDO XVH
DQG GRFXPHQWLQJ UHODWLYHO\ VWDWLF LQIRUPDWLF
DQG WLPHO\ LQIRUPDWLRQ WR DGGUHVV WKRVH QHHG!

7KH FKDSWHU FRQFOXGHV E\ H[SORULQJ WKH XVHIXC
WUHQGV RXWOLQHG LQ &KDSWHU DQG IXWXUH DSSOL

$Q ,QIRUPDWLRQ 1HHGV $VVHVVPHQW RI W
JUDPHZRUN

,Q &KDSWHU )JUDFKRRODNVIRU WKH (YDOXDWLARXY RI ,C
EULHIO\ WRXFKHG XSRQ ,Q WKDW ZRUN KH VXJJHVWHE
WKH FRQFHSW RI LQIRUPDWLRQ QHHG LQ D FRPSUHK
IUDPHZRUN’ S $FFRUGLQJ WR 1LFKRODV W
IUDPHZRUN PXVW DFKLHYH WKH IROORZLQJ S

¥ EHQFKPDUN WKH QHHGV RI WKH LQIRUPDWLRQ XV



f S PRQLWRU DQG HYDOXDWH WKH HIITHFWLYHQHVYV |
VI\VWHPV IURP D XVHU SHUVSHFWLYH’

GHWHFW JDSV LQ LQIRUPDWLRQ SURYLVLRQ
SURYLGH SHUVRQDOLVHG LQIRUPDWLRQ
DVVHVVPHQW RI QHZ DGGLWLRQDO LQIRUPDWLRQ
EULQJ WKH LQIRUPDWLRQ SURIHVVLRQDO DQG WK

H H +H

8SRQ UHYLHZ WKH *E,) DGKHUHV WR WKHVH VL[ HY
EHQFKPDUNV VSHFLILF QHHGV RI WKH XVHU DOWKR
QDUURZHU FLUFXPVWDQFHV WKDQ 1LFKRODV{V HYDO:
DOVR GHWHFWYV JDSV LQ LQIRUPDWLRQ SURYLVLRQ T
LQIRUPDWLRQ V\WWHPV IURP WKH XVHU SRLQW LW YL}
WKH XVHUVY UHTXLUHPHQWY DQG WKH SURFHVV RI GU
EULQJV WKH LQIRUPDWLRQ SURIHVVLRQDO DQG XVHU |
WKH DVVHVVPHQW Rl DGGLWLRQDO LQIRUPDWLRQ QHH
LQ GHWHUPLQLQJ LQLWLDO LQIRUPDWLRQ QHHGV WKH
QHHGY QHHG WR EH UHFRJQLVHG LQGHSHQGHQW RI W
LWHUDWLRQ

7KLV VHFWLRQ EHORZ IXUWKHU DVVHVVHV WKH *E,)
IUDPHZRUN RYHUYLHZHG LQ &KDSWHU 1ILFKRODVY Q
IURP WKH JRDO EDVHG IUDPHZRUN LQ WKDW WKH IRUF
ODUJHO\ D GHVFULSWLYH FRQVWUXFW $V VXFK 1LFK
WR HYDOXDWH WKH JRDO EDVHG IUDPHZRUNYV SRWHQ
QHHGV

6 XEMHFW

7KH JRDO EDVHG IUDPHZRUN LV QRW DQ LQIRUPDWLRC
GRHV QRW SXUSRUW WR EH XVHIXO LQ SURYLGLQJ D
+RZHYHU WKH HDUO\ SKDVHV RI WKH JRDO EDVHG PH\
DQRG HQWLW\ GHILQLWLRQV VHUYH DV D XVHIXO PHFKI



EHIJLQ WR JURXS WKRVH QHHGV LQWR OLNH FDWHJRUL
RQ FUHDWLQJ D FRPPRQ RUJDQLVDWLRQDO ODQJXDJt
VXE JRDOV VHUYHV WKH VDPH SXUSRVH 7KH GDQJHU
LV XVHU GHILQHG DQG ZLOO EH SUHVHQWHG LQ WKH
VXFK QHZ HPSOR\HHV RU LQIRUPDWLRQ VHHNHUV LQ
ZLWK WKH LQIRUPDWLRQ FODVVLILEFDWLRQ VFKHPH D
WHUPV WKDW DUH PHDQLQJIXO $OWKRXJK LW FRXOC
LQ OLEUDU\ LQIRUPDWLRQ V\WVWHPV VXIIHU WKH VDPH
WKH JRDO EDVHG IUDPHZRUN LV EHVSRNH WR WKH RU
SUREOHP GRPDLQ LW LV XQOLNHO\ WKDW XQLYHUVDO
HQWLW\ GHILQLWLRQV ZLOO HPHUJH +RZHYHU D E\
LV D GHILQHG DQG GREFXPHQWHG PHWKRG WR GHVFULE
WR WKH LQIRUPDWLRQ LQIRUPDWLRQ VHHNHUYJV JRDO'
LQIRUPDWLRQ LQIUDVWUXFWXUH

)XQFWLRQ

1LFKRODV UHFRJQLVHV WKDW 3HDFK LQGLYLGXDO DC
LQIRUPDWLRQ WR ZRUN LQ GLIIHUHQW ZD\V~ S

LQIRUPDWLRQ DGGUHVVHV ILYH IXQFWLRQV RU SXU:
SURYLGLQJ DQVZHUV WR VSHFLILF TXHVWLRQV IDFW

DZDUHQHVV LQYHVWLIJDWLRQ RI QHZ ILHOG LQ

EDFNJURXQG XQGHUVWDQGLQJ RI DQ LVVXH WRSLF

VWLPXOXV ~

7KH JRDO EDVHG LQIRUPDWLRQ IUDPHZRUN LV VWURQ.
LQ SURYLGLQJ DQVZHUV WR SUH GHILQHG TXDQWLWI
TXHVWLRQV FDQ EH GHILQHG LQ DGYDQFH DQG DUH

IUDPHZRUN SURYLGHV IRFXV UHSHDWDELOLW\ DQG

+RZHYHU LW LV OLPLWHG IRU NQRZOHGJH GLVFRYHU\
HQWLUH PRGHO QHHGV WR EH XSGDWHG DQG D JDS I
IUDPHZRUN LV DOVR OLPLWHG LQ VLWXDWLRQV ZKHU



7KW LV VSHFLILFLWN LV HLWKHU UHTXLUHG XS IURQ)
GHYHORSPHQW SURFHVV || WKH LQIRUPDWLRQ UHTXH)
OLNHO\ EH OHIW XQIXOILOOHG XVLQJ WKH JRDO EDVHG

7KH JRDO EDVHG PRGHO LV DOVR GHVLIJQHG WR UHGX]|
WDUJHWHG LQIRUPDWLRQ WKH FXUUHQW DZDUHQHVYV
QHHGVY WKH PRGHO SURFHVV HQVXUHV DFFXUDF\ DQ
+RZHYHU WKH JRDO EDVHG IUDPHZRUN SXUSRVHO\ F
SUHVFULEHG LQ DGYDQFH RU GRHV QRW DGGUHVV W
FKDQJH RU QHZ UHOHYDQW LQIRUPDWLRQ EHFRPHV L
XSGDWHG +RZHYHU WKH XVHU DQG PRGHO NHHSHU
LQIRUPDWLRQ QHHGYV 7TKHUHIRUH LW LV SUREDEO]
IUDPHZRUN KDV OLPLWHG XVH LQ UHVHDUFK DQG NQR:
HIFHSWLRQ PD\ EH LQ RUGHULQJ DQG GRFXPHQWLQJ IF

,Q D FRPPHUFLDO HQYLURQPHQW PXFK LQIRUPDWLRC
RUJDQLVDWLRQDO JRDO EDVHG IUDPHZRUN LQFRUSRUI
QHHGV RI RUJDQLVDWLRQ LQWR D VLQJOH LQIRUPDWL
HQVXUHV WKDW HDFK RI LQIRUPDWLRQ VWDNH KROGH
HQWLWLHVY DUH SURSHUO\ GHILQHG DQG SXW LQWR F
VWDQGDUGLVHG DQG DFFXUDWH *LYHQ WKH VWUHQ.
UHODWLYHO\ VWDWLF LQIRUPDWLRQ QHHGV DUH ZHOO

1LFKRODV DVVHUWY WKDW LQ 3DOO RWKHU IXQFWLRQ
ORRNLQJ IRU” ZLWK YDU\LQJ OHYHOV RI VSHFLILFLW\
VWLPXOXV IXQFWLRQ WKH XVHU PD\ QRW NQRZ ZKDW
IDLQWHVW LGHD 7TKURXJK WKH TXHVWLRQ HOLFLWD\
LQLWLDO VWLPXOXV IXQFWLRQV +RZHYHU RQFH WKH I
OLNHO\ GLPLQLVKHYV

7TKH WRS IXQFWLRQDO XVHV IRU WKH JRDO EDVHG LQ
GRFXPHQWLQJ UHODWLYHO\ VWDWLF LQIRUPDWLRQ UH
WLPHO\ LQIRUPDWLRQ WR DGGUHVV WKRVH QHHGV $V



IV PRVW DSSURSULDWH IRU EULHILQJ VRPH LQVWDQF
IXQFWLRQV

1DWXUH

,Q 1LFKRODVY PRGHO WKH 2:QDWXUH" RI LQIRUPDW
LQIRUPDWLRQ LV FRQFHSWXDO WKHRUHWLFDO K
PHWKRGRORJLFDO 7KH JRDO EDVHG LQIRUPDWLRQ

GHOLYHU TXDQWLWDWLYH LQIRUPDWLRQ WKDW UH
FRQVXPSWLRQ 7KDW LV WKH LQGLFDWRU"™ VKRXOG |
KDYLQJ WR EH IXUWKHU LQWHUSUHWHG 7KHUHIRUH

UHTXLUH D PLQLPXP RI SURFHVVLQJ RU LQWHUSUHWLE
DSSURSULDWH IRU WKH *E),)

, QWHOOHFWXDO /HYHO /HYHO RI &RPSOH][L

$FFRUGLQJ WR 1LFKRODV WKLV FKDUDFWHULVWLEF

LQIRUPDWLRQ S3LQIRUPDWLRQ LV PDGH FRPSOH[ QRW
HGXFDWLRQ LW DVVXPHV EXW DOVR KRZ DEVWUDFW I
GHWHUPLQDWLRQ DEVWUDFWLRQ DQG SUHVHQWDWL]
*E,) LV XVHU GHWHUPLQHG 7KDW LV WKH XVHU VHWYV
VLIQLILFDQW LQIOXHQFH RYHU WKH LQGLFDWRUV 7K.
LQGLFDWLYH UHVSRQVHYVY HQDEOH WKH SDFNDJLQJ RI
DFFHVVLEOH SDFNHWYV PDNLQJ WKH *E,) D KLJKO\ X\
FRPSOH[LW\ WR WKH DSSURSULDWH OHYHO WR WKH XV

,Q WKH SDVW |IHZ \HDUV WKHUH KDV EHHQ D GHED!
SLQIRUPDWLRQ PDOQXWULWLRQ ZKHUHE\ SHRSOH D
1LFKRODYV S 7TKH GDQJHU SRLQWHG RXW E\
SUHVHQWDWLRQ FDQ EHFRPH WRR VLPSOLVWLF RU WK
SRLQW RI LUUHOHYDQFH , LQGLFDWRUV DUH QRW S
*E,) ZLOO EH RI OLWWOH XVH LQ DGGUHVVLQJ WKLV LV



9LHZSRLQW

,QIRUPDWLRQ LV VRPHWLPHV ZULWWHQ XS IURP D
DQJOH DQG FRQVXPHUV PD\ UHTXLUH LQIRUPDWLRQ \
VXEVFULEHFWRODYV S 7KHUH DUH VHYHUDC
LQIRUPDWLRQ LQFOXGLQJ VEKRROV RI WKRXJKW SR
DSSURDFKHV DQG GLVFLSOLQH )RU H[DPSOH LQ LQIR
DQG V\WWHP GULYHQ VFKRROV RI WKRXJKW 1LFKRODV
FODVVLILFDWLRQV RI FROOHFWLYH YLHZSRLQWY 2W
SROLWLFDO RULHQWDWLRQV VXFK DV pFRQVHUYDWLY
DQG WKH YLHZSRLQW IURP ZKLFK XVHUV DSSURDFK D
D FRPPHUFLDO RUJDQLVDWLRQ WKHVH YLHZSRLQWV D
SULFH ZLOO KDYH DQ LPSDFW RQ WKH ZD\ WKH LQIRU
XVHUJV UROH ZLWKLQ DQ RUJDQLVDWLRQ ZLOO GHWH
JLQDQFLDO 'LUHFWRU PD\ EH PRUH QXPEHUV RULHQWH
RSHUDWLRQV SHUVRQ PD\ EH LQWHUHVWHG LQ LQIRUP
VWUDWHJILVW PD\ EH LQWHUHVWHG LQ H[WHUQDO LQIR
LVVXH E\ SURYLGLQJ LQGLFDWRUV WR VDWLVI\ HDEK V.

AXDQWLW\

7KH TXDQWLW\ FKDUDFWHULVWLF LV D GRXEOH HGJHG
OLWHUDWXUH WKH LVVXH RI LQIRUPDWLRQ RYHUORDG
WKH PHUH H[LVWHQFH Rl LQIRUPDWLRQ GRHV QRW QHF
ZLOO EH DGGUHVVHG 6RPHWLPHV WKLV RYHU DEXC
SGLIJHVWLQJ  WKH XVHIXO ELWV 30RVW SHRSOH GR QR
ZDGH WKURXJK ODUJH YROXPHV RI LQIRUPDWLRQ Wk
KDYH VXIILELHQW EXW VPDOO TXDQWLWLHV " 1LFKROI
WR DQDORJLVH WKDW LQIRUPDWLRQ FRQVXPSWLRQ LV
WKDW 3RQ WKH ZKROH SHRSOH DUH TXLWH DZDUH RI \
JRRG GHDO RI VHQVH WR DVN WKHP >KRZ PXFK@ WKH
WKHLU TXHU\" 1LFKRODV S



BLQFH ERWK WKH LQIRUPDWLRQ UHTXHVW DQG WKH U]
PRGXODWRU IRU LQIRUPDWLRQ IORZ 7KH XVHU EDQ
DVNLQJ QHZ TXHVWLRQV RU GHFUHDVH WKH IORZ E
LQGLFDWRUV ,Q FDVH DV LQ WKH 1RNLD H[DPS
LQIRUPDWLRQ IORZ WR D FHUWDLQ QXPEHU RI LQGLF
UHFRJQLWLRQ WKDW PHDVXULQJ DQG PRQLWRULQJ W]
RI HIIRUWV +RZHYHU OLNH LQ WKH OHYHO RI FRPSO
HOLPLQDWLQJ WRR PXFK LQIRUPDWLRQ WKXV OHDYLQ

AXDOLW\ $XWKRULW\

4XDOLW\ UDQNV KLJKO\ DPRQJ XVHUJV OLVWV RI L
GHWHUPLQDWLRQ RI TXDOLW\ LV IDLUO\ VXEMHFWLY
GHWHUPLQDWHY RI TXDOLW\ DUH YHU\ LPSRUWDQW
DIRUHPHQWLRQHG RYHUORDG RI LQIRUPDWLRQ ,QIR
VKRZQ WKDW VRXUFH RU 3DXWKRULW\" RU LQIRUPDW
XVHUV 7KDW LV PRUH ZHLJKW LV JLYHQ WR LQIRUPELC
RUJDQLVDWLRQV

7KH *E,) LV D QHXWUDO FRQVWUXFW 7KH SURFHVV E
DVVXUHV WKDW SDUWLFXODUO\ VWDWLVWLFDO RU

FRQVLVWHQW UHSHDWDEOH DQG DFFXUDWH PDQQHU

WKDW WKH HQWLUH RUJDQLVDWLRQ LV ORRNLQJ DW
$OWKRXIK WKDW LW VKRXOG EH QRWHG WKDW YLHZSHF
SURFHVVHG GDWD LQIRUPDWLRQ DUH XVHG ZLWKLQ
HQVXUHV WKDW LQIRUPDWLRQ DUH GHOLYHUHG DFFXI
XVHU $OWKRXJIJK QRW VSHFLILFDOO\ FRYHUHG LQ WK
VHQLRU XVHUV ZLWKLQ WKH RUJDQLVDWLRQ ZLOO KDY
XVLQJ *E,) LQIRUPDWLRQ ,Q IDFW PRUH VHQLRU FRQC
SUREDEO\ WDNH SUHFHGHQFH ZKHQ EXLOGLQJ D *E,) P



'‘DWH &XUUHQF\

7KH GDWH FXUUHQF\ FKDUDFWHULVWLF UHIHUV WR WZ
EDFN LQ WLPH LV WKH LQIRUPDWLRQ UHTXLUHG DQC
QHHGHG 7KH ILUVW IDFHW UHIHUV WR WKH REVROH\
LQIRUPDWLRQ LV UHOHYDQW 1LFKRODV XVHV WKH HJ[I
3VKHOI OLIH” RI ILYH \HDUV RU OHVV LQ VRPH ILHO
SROLWLFDO HFRQRPLF WHFKQRORJLFDO IDFWRUV UHC

&RQYHUVHO\ LQ WKH DFDGHPLF GLVFLSOLQH RI +L
KXQGUHGV RI \HDUV ROG DUH YDOXHG PRUH KLJKO\
UHVHDUFK ,Q D FRPPHUFLDO HQYLURQPHQW SDUWI
LQIRUPDWLRQ REVROHVFHQFH FDQ VRPHWLPHV EH PH
VWRFN WUDGLQJ HQYLURQPHQW PLQXWHV FRXOG EH \

7KH VHFRQG WLPHOLQHVYVY IDFWRU WKDW QHHGV WR EI
XVHU KDV WR VHDUFK IRU DQG GLJHVW LQIRUPDWLRQ
PRUH LOQOWHUHVWHG LQ WKH PRVW FXUUHQW LQIRUPD
XVHIXO ILOWHU DV ZHOO DV GHWHUPLQDWH YDOXH RI
FKDUDFWHULVWLF LV E\ SURYLGLQJ WKH DELOLW\ WRFR
EDVHG RQ XVHU GHILQHG GDWH UDQJHV VHH $SSHQ
PRQWKO\ FDVH LQGLFDWRUYV

6SHHG RI "HOLYHU\

7KLV FKDUDFWHULVWLF UHIHUV WR JHWWLQJ LQIRUP
1LFKRODYV S 6SHHG Rl GHOLYHU\ LV KLJKO\ F
SHRSOH FDQ JHW LQIRUPDWLRQ WKH PRUH FXUUHQ
H[SHFWDWLRQV IRU FXUUHQF\ VHH &KDSWHU IRU D
SURFHVVLQJ RI LQIRUPDWLRQ ,QIRUPDWLRQ FKDQQ!
7KH GLVFXVVLRQ RI VIQFKURQRXV DQG DV\QFKURQRX\
FKDQQHOV LQ &KDSWHU JUHDWO\ LQIOXHQFH WKH V
DQG DFWXDO FXUUHQF\ RI LQIRUPDWLRQ



*E,) FRQWH[WXDOLVHV LQIRUPDWLRQ LQ &DVH GH
WLPH RU GDLO\ EDWFK ZHUH LQFOXGHG WR DGGUHVYV
*E() H[HUFLVH LQIRUPDWLRQ FRPHV SUH ILOWHUHG
SUHGHWHUPLQHG WLPHOLQHVV FULWHULD 2QH GUD.
FLUEXPVWDQWLDO 7KDW LV WKH LPPHGLDF\ RI WKH
FHUWDLQ LUUHJXODU FLUFXPVWDQFHV ,I WKH *E,) SU
EH FHUWDLQ VLWXDWLRQV WKDW WKH LQIRUPDWLRQ Q

SODFH

30DFH UHIHUV WR WKH RULJLQ RI LQIRUPDWLRQ $FF
SODFH LV GHSHQGHQW RQ WKUHH WKLQJV VXEMHFW
DFDGHPLF RU D SUDFWLWLRQHU 6RPH VXEMHFWYV I
1LFKRODV SRLQWV RXW WKDW &DQFHU UHVHDUFKHUYV
LQIRUPDWLRQ UHJDUGOHVV RI SODFH RI RULJLQ DC
LQIOXHQFH WKDQ RWKHUV EDVHG RQ UHSXWDWLRQ
HQYLURQPHQW IRU FHUWDLQ VXEMHFWV WKH UHOHY
ZKHWKHU WKH LQIRUPDWLRQ ZDV SURGXFHG LQVLGH
LQVWDQFH LQGHSHQGHQW PDUNHW UHVHDUFK RI IXW)
KROG PRUH ZHLJKW LI LW FRPHV IURP RXWVLGH WKH F
OLQJXLVWLEF DELOLW\ ZLOO DOVR GHWHUPLQH WKH

RUJDQLVDWLRQ S ,Q D PXOWLQDWLRQDO HQ
OLNHO\ WR KHHG LQIRUPDWLRQ SURGXFHG ZLWKLQ W
ZDV VHHQ LQ &DVH ZLWK WKH GLIIHULQJ OHYHOV

SURILFLHQF\ /DVWO\ 1LFKRODV DOVR SRLQWV RXW W
LQIRUPDWLRQ LQWHUQDWLRQDOO\ WKDQ SUDFWLWLR
GLIIHUHQW LQ D FRPPHUFLDO HQYLURQPHQW WKH UH(
RQ WKH UROH ZLWKLQ WKH RUJDQLVDWLRQ )RU H[DP
EH PRUH LQWHUHVWHG LQ LQWHUQDWLRQDO LQIRUPD)
RSHUDWLRQV SHRSOH SUDFWLWLRQHUV DUH PRUH C
QHHGV



7KH DELOLW\ IRU *EO) WR DGGUHVV WKH SODFH LQIR
+RZHYHU WKH LPSRUWDQFH RI WKH SODFH IDFWRU I
H[HUFLVH JRU HIDPSOH LQ &DVH GLITHUHQFH LQ
(QJOLVK VSHDNHUV ZDV KLJKOLJKWHG WKURXJK WKH
VWDWLVWLFV

SURFHVVLQJ SDFNDJLQJ

$FFRUGLQJ WR 1LFKRODV WKH 3SURFHVVLQJ FKDUDFW
WKH VDPH LGHDV FDQ EH SUHVHQWHG"’ S 71
LQIRUPDWLRQ HQWLWLHYV DUH GHILQHG LQ D FRPPRQ
GRFXPHQWHG DQG UHSHDWDEOH ZD\ EXW WKH SUHVI
VSHFLILF LQIRUPDWLRQ QHHGV JRDOV DQG TXHVWLR
XQGHUO\LQJ HQWLWLHYV DUH UHFRPELQHG WR DGGUH
DQG KLJKO\ SURFHVVHG LQIRUPDWLRQ LQGLFDWRUV
YLHZSRLQWY DQG DGGUHVV LQGLYLGXDO LQIRUPDWLR
DYDLODEOH WR DQVZHU QHZ TXHVWLRQV RU WR FRQ
SURFHVVLQJ ZLWKLQ WKH RUJDQLVDWLRQ LV JRLQJ W
VHQLRU PDQDJHPHQW PD\ JHQHUDOO\ UHTXLUH PRU
ZKHUHDV OLQH PDQDJHUV PD\ ZLVK WR LQYHVWLJDW
3DFNDJLQJ RQ WKH RWKHU KDQG UHIHUV WR WKH H[V
RI WKH LQIRUPDWLRQ 1LFKRODV S 7KH SU
GHSHQGHQW RQ WKH LQGLYLGXDO $V VXFK WKH *EO)
H[DPSOH LQ &DVH LQIRUPDWLRQ ZDV GHOLYHUHG LG
WR VRPH H[HFXWLYHV DQG YLD WKH ZHE RU PRELOH Stk



'LVFXVVLRQ RI ODFUR WUHQGYV

,Q 1LFKRODVYT ZRUN GLVFXVVHG DERYH KH VXJJHVWYV
EH XVHIXO DW ERWK WKH VWUDWHJIJLF L H PDFUR L
S

,Q &KDSWHU VHYHUDO EURDG RUJDQLVDWLRQDO WL
FURVV FKDQQHO LQIRUPDWLRQ VHHNLQJ DQG UHW
RSHUDWLRQV PHUJHUV DQG DFTXLVLWLRQV DQG

PLFUR OHYHO WKH XVHIXOQHVV RI *E,) ZDV LOOXVWU
ZLWK HDFK RI WKH FDVH VWXGLHV IDOOLQJ LQWR RQF
DERYH ,Q WKH UHIHUHQFH PRGHO DQG WKH ILUVW
LQIRUPDWLRQ KDG WR EH FROOHFWHG IURP GLVSDUL
WUHQGVY DQG 7KH RUJDQLVDWLRQDO XSKHDYDO C
ZDV GXH WR DQ DFTXLVLWLRQ DQG LURQLFDOO\ FD
DFTXLVLWLRQ 7KH DSSOLFDWLRQ LQWHJUDWLRQ FKD
FDVH DUH LOOXVWUDWLYH RI WKH IRXUWK WUHQG

,Q FRQVLGHUDWLRQ RI WKH EURDG WUHQGV RXWOLC
SRWHQWLDO WR DGGUHVV VRPH RI WKH LQKHUHQW SU

f 3UROLIHUDWLRQ RI FRPPXQVEQW WKV *EK)D R QW QK
RUJDQLVDWLRQDO REMHFWLYHV DQG WKH LQIRUF
QRW WKH LQIRUPDWLRQ VRXUFHV RU FKDQQHOV [
DQG H[FKDQJH ,Q WKH OLWHUDWXUH UHYLHZ DQ
VKRZQ WR EH IOH[LEOH ZLWKLQ RUJDQLVDWLRQ
7KHUHIRUH DV QHZ FKDQQHOV DUH DGGHG RU Ql
WKH PRGHO FDQ EH DGDSWHG WR LQFRUSRUDWH V

f ,QFUHDVLQJ LQIRUPDKWH XY HR RHUBRDGEDVHG PHW
LWV QDWXUH OLPLWV WKH DPRXQW RI H{IWUDQHR.
WKDW SDUWLFXODU LQIRUPDWLRQ PHWKRG L H
LQIRUPDWLRQ DUH QRW FROOHFWHG 6LQFH WK



GDQJHU RI XVHUV UHTXHVWLQJ WRR PXFK LQIRUP
LQIRUPDWLRQ RYHUORDG +RZHYHU DV GHPRQVW
DW 1RNLD REMHFWLYHV JRDOV DQG PHWULFV FDQ
OLOOHUYTV FKXQNLQJ WKHRU\ ZDV XVHG WR
VHH DSSHQGL[ ZKHUH DV LQ WKH VHFRQG FDV
UHYLHZ JRDOV ZHUH SUHGHWHUPLQHG OLPLWLQ
ZDV VXEVHTXHQWO\ FROOHFWHG

 QWHJUDWLRQ RI FRUSR D VWN G WD \OCHRUBQHG IF
PHDVXUHPHQW DQG WKH *E,) IUDPHZRUN RXWOLQI
GDWD VWRUHV E\ GULOOLQJ GRZQ IRUP KLJK OHYH
VWRUHV $V VHHQ LQ WKH WKLUG FDVH VWXG\ WK
UHWULHYDO VFHQDULR DV D SURFHVV IRU XQGHUV
1HHG IRU IDVWHU LQIRUPDWHK RSUISERWHYWPLQHG |
DQG TXHVWLRQV DV PD\ EH H[SHFWHG LQ WKH LC
&KDSWHU LQGLFDWRUV FDQ EH FRQVWUXFWHG
XQGHUO\LQJ GDWD VWRUHV 5DWKHU WKDQ D EH\V
RI LQIRUPDWLRQ LV VRXJKW WKH LQGLFDWRUV FI
VRXUFHV DUH DGGHG RU QHZ TXHVWLRQV DUH D\
LQFRUSRUDWH WKH QHZ UHTXLUHPHQW

1HHG IRU DXGLWDELOL V IDJQUGWKHDFE, PEH® HW\ VW
UHWULHYDO SURFHVV LV GRFXPHQWHG DQG WUDF
GRZQ WR WKH GDWDEDVH 7KHUHIRUH WKH KLJK
QHHGY DUH OLQNHG WR WKH GDWD VRXUFHV DQG
SURYHV WR EH D PLVWDNH E\ WUDFLQJ WKH DXGL
TXLFNO\ 7KH DGGLWLRQDO EHQHILW LV WKDW DOC
ZHOO

7KH HPHUJHQFH RTHAKR@OGRUGVWDQGDUGYV VXFK |
VHUYLFHV PDNH LW HDVLHU WR SK\VLFDOO\ LQW
PHWKRGRORJ\ SXW IRUWK LQ WKLV UHVHDUFK SU]
WKH LQWHJUDWLRQ FRQWH[W DQG WKH RUJDQLVD!
EHIRUH WKH WHFKQRORJ\ LV GHSOR\HG ,W DOVR ¢



DG LQWHJUDWLRQ HIIRUWY VR WKDW HIIRUWYV DUF
ODWHU ,Q HIIHFW *E,) EHFRPHV DQ LQIRUPDWLRC
FDQ EH XVHG LQ FRQMXQFWLRQ ZLWK WKH DIRUHPF
f ,QIRUPDWLRQ VHF$GPWWWHIGYDF\*E,)TV FRQWULE:
LV OLPLWHG +RZHYHU DV D PHWKRG WR GRFXPI
RUJDQLVDWLRQ SURSHUO\ XVHG LW FDQ PRGHO W
WR WKH XVHU XQFRYHULQJ SHUVRQDO GDWD VW
EDFNHG XS DQG XQDXWKRULVHG LQIRUPDWLRQ FK

YXWXUH $SSOLFDWLRQV RI WKH *E))

7KH LQWURGXFWLRQ RI WKLV UHVHDUFEK DVVHUWV W
TXLHWO\ FKDQJLQJ 7UDGLWLRQDOO\ LQIRUPDWLRQ
ZKHUHE\ WKH XVHU FDQ UHDG WKH LQIRUPDWLRQ EX
DGYHQW RI WKH ;0/ DQG +70/ WR D FHUWDLQ H[WH
SUHVHQWDWLRQ LQVWUXFWLRQV KDYH EHHQ GHOLYF
PHFKDQLVPV WKH XVHU KDV D JUHDWHU GHJUHH RI 10
GDWD :LWK WKH LQWURGXFWLRQ RI ZHE VHUYLFHV D
LQWHURSHUDELOLW\ LV WDNHQ WR D QHZ OHYHO 8
FRQVXPLQJ VIVWHP QRW RQO\ UHFHLYHV LQIRUPDWLI
IRU PDQLSXODWLRQ RI GDWD 5LJKW QRZ WKHVH WHI
UHDOP RI FRPSXWHU VFLHQFH DQG ,7 +RZHYHU V
DUFKLWHFWXUDO VKLIW RUJDQLVDWLRQDO XVHUV 2
FDSDELOLWLHV RI QHZ WHFKQRORJ\ %DVHG RQ WKF
PD\ EH XVHIXO LQ LQIRUPDWLRQ PRGHOOLQJ WR Kt
XQGHUO\LQJ WHFKQRORJ\ DQG LQIRUPDWLRQ XVHUV L
ZD\

6HUYLFH 2ULHQWHG V\VWHPV DUH YHU\ FRPSOH[ DQ
FRPSDUHG WR XVHU GULYHQ LQIRUPDWLRQ UHWULHY
XQOLNHO\ WKDW FKDQJHV DUH JRLQJ WR EH PDGH
GHWHUPLQLQJ WKH LPSDFW RQ WKH HQWLUH V\VWHP



GRFXPHQWY OLQNDJHV EHWZHHQ EXVLQHVV REMHFW]
DUFKLWHFWXUH LW PD\ SURYLGH D VXLWDEOH HYDO
VHUYLFHVY EDVHG LQIRUPDWLRQ SURYLVLRQLQJ

7TKH PHWKRG RXWOLQHG LQ FDVH FRXOG DOVR SURYFE
FRPSRVLWH DSSOLFDWLRQV 'LVFXVVHG LQ GHSWK L
XWLOLVH VHUYLFHVY RULHQWHG DUFKLWHFWXUHV WR
XVHUV )RU LQVWDQFH WRGD\ D FUHGLW PDQDJHU ZI
VI\VWHPV WR GR KHU MRE IRU LQVWDQFH ERWK WKH
6KH ZLOO FKHFN WKH LQYRLFH VWDWXV XVLQJ WKH Il
QRWHV DQG KLVWRU\ RI WKH FRQWDFW LQ WKH &50 V\
WLPH WU\LQJ WR VHOO WR RYHUGXH DFFRXQWYV :LWK
EH LQWHJUDWHG WR VKDUH WKLV LQIRUPDWLRQ WKUR
FDVH $OWKRXIK WKLV ZLOO PDNH WKH FUHGLW FRQ
VWLOO GUDZEDFNV WR WKLV DSSURDFK )RU H[DPSOH
FDXVLQJ FXVWRPHU VHUYLFHV SUREOHPV LI VHUYLFH
EHWZHHQ VI\QFKURQLVDWLRQ F\FOHV $GGLWLRQDOO\
WZR VHWV RI VRIWZDUH VR WKDW WKH FUHGLW FRQW
QHHGV IURP HDFK $ EHWWHU DSSURDFK ZRXOG EH W
XWLOLVHV XQGHUO\LQJ VHUYLFHV IURP HDFK V\VWHP

IURP FDVH WKH *E,) FRXOG EH D XVHIXO PHWKRG W
HIFKDQJH QHHGV IRU GHYHORSLQJ FRPSRVLWH V\VWHP



&RQFOXVLRQ

7KH RYHUDOO REMHFWLYH RI WKLV UHVHDUFK ZDV
PHWKRGRORJLHVY WR FRQWH[WXDOLVH HYDOXDWH D
H[EFKDQJH LQ WKH ORZ PDWXULW\ RUJDQLVDWLRQ 6H
OD\ WKH WKHRUHWLFDO IRXQGDWLRQV WR XQGH
LQIRUPDWLRQ UHWULHYDO DQG MIWKW&JR I8 U CARYRIAFE] |
FKDQQHO LQIRUPDWLRQ UHWULHYDO DQG H[FKDQJH
ZHDNQHVVHV RI D JRDO EDVHG DSSURDFK WKURXJK
ILQGLQJV IURP WKH OLWHUDWXUH UHYLHZ DQG WKH FI
IRU DGGLWLRQDO UHVHDUFK DQG IXUWKHU GHYHORSP
WKH SULPDU\ REMHFWLYH DQG VHFRQGDU\ DLPV RI WK

$V D FRQWULEXWLRQ WR WKH ILHOG WKLV UHVHDUEFK
URRWY LQ VRIWZDUH TXDOLW\ DQG PHDVXUHPHQW L
RUJDQLVDWLRQV 6SHFLILFDOO\ WKH UHVHDUFK IRXQ

f )RU LQIRUPDWLRQ UHWULHYDO LQ WKH ORZ PD\
LQIRUPDWLRQ IUDPHZRUN LV D GHVFULSWLYH DQCG
SUHVFULSWLYH SURFHVV PRGHO TKDW LV WKF
GHVFULELQJ DQG HYDOXDWLQJ RUJDQLVDWLRQDO
EH QRWHG WKDW DW WKLV SRLQW WKHUH LV QR
SURFHVV PHWKRGRORJ\

tf 7KH JRDO EDVHG LQIRUPDWLRQ IUDPHZRUN LV
FRQWH[WXDOLVDWLRQ DQG HYDOXDWLRQ RI PXOV
UHWULHYDO QHHGY 6LQFH E\ GHVLJQ JRDO EDV
GLVFRYHU\ WKH SULPDU\ IXQFWLRQDO XVH IRU V
GRFXPHQWLQJ UHODWLYHO\ VWDWLF LQIRUPDWL
DFFXUDWH DQG WLPHO\ LQIRUPDWLRQ WR DGGUH
EDVHG PRGHO LV PRVW DSSURSULDWH IRU EULHIL



IXQWML.RQV RXWOLQHG LQ 1LFKRODVY ,QIRUPDWLRC
VHH &KDSWHUV DQG DOVR 1LFKRODV

f LWK UHFHQW FKDQJHV LQ WKH QDWXUH RI LQIRL
VWDWH R I VHFWMRIF HRI &KDSWHU QHZ PHWKRG
LQIRUPDWLRQ HQYLURQPHQW ZLOO EHFRPH LQFU]
UHVHDUFK OD\V WKH WKHRUHWLFDO JURXQGZRU
LQIRUPDWLRQ IUDPHZRUN LQ DQ LQIRUPDWLRQ H[F

7KLV UHVW RI WKLV FKDSWHU SUHVHQWYVY GHWDLOHG
OLWHUDWXUH DV ZHOO DV WKH FDVH VWXGLHV

7KH (PHUJLQJ *E,) ORGHO

,Q WKLV UHVHDUFK WZR W\SHV Rl SUREOHPV ZHUH S|
WKH ILUVW WZR FDVH VWXGLHV WKH *E,) PRG!
LQIRUPDWLRGQGUREWHPNYDOQ WKH WKLUG FDVH WKH P
GRFXPHIQWRMPDWLRQHLIRMMIUDWERQVWUXFWLQJ WKH

EDVHOLQH EXVLQHVV LVVXH ZDV FROOHFWLQJ FXVWR!
DGGUHVV WKH QHHGV RI GLIIHUHQW VWDNHKROGHUYV

VSHFLILFDOO\ GLVFXVVHG LQ WKH ERG\ Rl WKLV UHVHI
KLIJKOLJKWY WKH FKDOOHQJHV RI uWHPDQWLF LQWHJU
ZHUH XVHG WR GHILQH D FRPPRQ ODQJXDJH DFURVV "
*E,) PRGHO ZDV XVHG WR GRFXPHQW DQG HYDOXDWH L
SURFHVV UH HQJLQHHULQJ HIIRUW ,Q WKH WKLUG FD
JRDOV DUH ODUJHO\ LOOXVWUDWLYH LQVWHDG LW G
UHTXLUHPHQWY RI LQWHJUDWLQJ WZR VRIWZDUH DSSO

,Q WKH LQIRUPDWLRQ UHWULHYDO FDVHV WKH V
W ZDV QRW XQWLO WKH LQIRUPDWLRQ H[FKDQJH SUR
DOWHUHG GUDVWLFDOO\ ,Q FDVH WKH TXHVWLRQ

GHHPHG VXSHUIOXRXV WR WKH JRDOV DQG HQWLW\ Gt
QRPHQFODWXUH RI HDFK RI WKH PRGHO VWHSV ZDV \



GHVWLEH WKH SURFHVV VWHSV 7TDEOH RYHUYLH
LPSOHPHQWDWLRQ

7DEOH &RPSDULVRQ RI *E,) ,PSOHPHQWDWLRQYV
SHIHUHQFH ORGMSB &DVH &DVH
,GHQWLI\ VWDNHKRO
,GHQWLI\ EXVLQBW/HQWLI\ EXVLQBNFWLI\ ,GHQWLI\ DQG GHILQ

UHTXLUHPHQWY REMHFWLYHVY REXVLQHVYV EXVLQHVV REMHFWLY
,GHQWLI\ ZKDW \RHVALHW RXWFRPMMFWLYHVGRIWLUHG RXWFRPHYV

WR NQRZ RU OHDUQHQWLI\ JRDOG/HMQGH G ,GHQWLI\ LQWHJUDW
,GHQWLI\ VXE JRDWEK JRDOV IRURXD¥KRPHYV JRDOV DQG VXE JRDO
,GHQWLI\ HQWLW [FAM HFRNGL Y H ,GHQWLI\ ZKBWFK REMHFWLYH
DWWULEXWHY UHOOGWGRWLWMRTXKRAWRXKRADQW WR'HILQH REMHFWYV RI
JRDOV WDW DGGUHVVNQRZ RU OHDIWQQVHUHVW DQG UHT.
JRUPDOLVH PHDV®RUHFRHMW JRDONGHQWLI\ VXERQQHFWLRQV
JRDOV ,GHQWLI\ EXVLIRDON '"HILQH LPSOHPHQWD

,GHQWLI\ TXDQWLHQWEWHHY DQG,GHQWLI\ HQ\DDWM/HVQV DQG
TXHVWLRQV DQG WKWULEXWHY DQG DWWULEKRWHMVSRQGLQJ
UHODWHG LQGLFDWRWQHVWKDWXUHRUPDOLVH SURFHVVHV

ZLOO EH XVHG WRWMKHDZLOO EH RMBEXWRPHQWHILQH GDWD VRXUFF

DFKLHYH PHDVXU PRGWQWU XFW JRDOV DQG HQWLWLHYV
JRDOV IQGLFDWRUYV ,GHQWLI\ '"HILQH VHPDQWLF
,GHQWLI\ GDWD HGGHRHMWWVDQG LQGLFDWRUVLQWHIJUDWLRQ GHILC
WKDW ZLOO EH FRRQMWWMEW VR 'HILQH FROODERUDWLRQ

FRQVWUXFW LQGLBEBWRDWRUV WKHDIW XUB YU 6SHFLI\ XVHU LQWHU
'"HILQH WKH PHDVBOMPHWRXHVWLBAQWLI\ DQGPSOHPHQW
EH XVHG DQG PDNGHWMHVHGDWB YDOXDWH GPRMDODERUDWLRQ
GHILQLWLRQV RSHRPWAHRQWKDWRRKKZHYV PDSSLQJV DQG
,GHQWLI\ WKH DFWHRIQVHF KDWYV RISOHPHQW DWWIIRXYIRUPDWLRQYV
\RX ZLOO WDNH WRHDVXUHV RlI SURJUDPPH3DFNDJH IRU
LPSOHPHQW WKH ,PSOHPHQWDWLRQ RI GHSOR\PHQW
PHDVXUHYV SURJUDPPH

3UHSDUH D SODQ IRU
LPSOHPHQWLQJ WKH
PHDVXUHYV

9LHLQJ WKLV VLGH E\ VLGH FRPSDULVRQ LW LV FOHD
EH FRQVLGHUHG XQLYHUVDO ,QVWHDG WKHVH S
LQWR IRXU FDWHJRULHV $W WKH RIIVHW RI WKH H[H!
DQG SURMHFW JRDOV QHHG WR EH GHWHUPLQHG 1HJ\
DQG GHILQHG 7R DLG LQ WUDQVLWLRQLQJ EHWZHHQ V
GHSOR\HG ,W VHHPV WKDW WKLV VWHS LV SDUWLFX
H[HUFLVHV $IWHU WKDW WKH HQWLWLHV QHHG WR

LQIUDVWUXFWXUH 7KLV LV GRQH WKURXJK WKH



GHWPLQDWLRQ VWHSV /DVWO\ WKH LQIRUPDWLRQ Ql
LQIRUPDWLRQ UHWULHYDO FRQWH[W WKLV LV GRQH L
HIFKDQJH SURMHFW WKLV ZDV GRQH LQ WKH VSHFLILFI

7KH UHVXOWLQJ *E,) PRGHO FRXOG EH GHVFULEHG L
J)LIXUH 7KH XVHU GHILQHV WKHLU REMHFWLYHYV
LOQWR HQWLW\ GHILQLWLRQV SHUKDSV WKURXJK WKH
WKHQ PDSSHG WR WKH XQGHUO\LQJ LQIRUPDWLRQ DL
IHHGEDFN WKRXJK D WRXFK SRLQW OD\HU WR WKH HQ(
ZDV LQ WKH IRUP RI LQGLFDWRUV ZKHUHDV LQ FDVH
RI XVHU LQWHUIDFH VFUHHQV

JLIXUH 7KH *E,) ORGHO

/IDVWO\GDWKH VRWHBHDFWY DV D FRQVWUDLQW LGHQW
DYDLODEOH LQ WKH XQGHU O\LQJ LQIRUPDWLRQ LQIL
PRGLILHG WR DFFRPPRGDWH WKH QHZ LQIRUPDWLRQ U
GHILQLWLRQV ZLOO QHHG WR EH UHWKRXJKW



6XPPDU\ Rl )LQGLQJV

7KLY UHVHDUFK LQGLFDWHYV WKDW WKH JRDO GULYHQ
LQIRUPDWLRQ UHWULHYDO DQG LQWHJUDWLRQ VLWXD
HQYLURQPHQWYV 6SHFLILFDOO\ IRU WKH ORZ PDW
LQIRUPDWLRQ IUDPHZRUN ZDV IRXQG WR EH DGDSWDI
GHVFULSWLYH

7KH OLWHUDWXUH SXWV IRUWK VHYHUDO FDVHV RI V
GHULYDWLYHV 7KH UHDO ZRUOG XVH RI *40 DQG VXE
VSDQV QHDUO\ \HDUV LQGLFDWLQJ WKDW WKH PHW
SDVVLQJ uIDGY $V D IUDPHZRUN *40 KDV SURYHQ LW
GLIIHUHQW RUJDQLVDWLRQV DQG WKH FKDQJLQJ QHH
7KH LQGXVWU\ H[DPSOHV RXWOLQHG LQ WKH OLWH
PHWKRGRORJ\ LQ SUDFWLFH WRGD\ GLIIHUV VLJQLILFEL
%DVLOL DQG :HLVV LQ 1RW RQO\ LV WKH IUDPHZ
ZHOO $V GLVFXVVHG LQ WKH OLWHUDWXUH UHYLHZ

FDVHV *40 ZRUNV ZHOO ZLWK DGGLWLRQDO PHWKRG
SDUWLFXODU RUJDQLVDWLRQ 6HYHUDO H[DPSOHV LQ
VWHSY RXWOLQHG LQ FDVHV DQG DOVR LOOXVWUDYV
QRW RQO\ GLG LW DGGUHVV WKH RULJLQDO SXUSRVH
LOOXVWUDWHY LWV SRWHQWLDO IRU LQIRUPDWLRQ

PHWKRGYTV IOH[LELOLW\ ZDV DOVR LOOXVWUDWHG LQ
PRGHO GLG QRW SURYH WR EH DSSURSULDWH 5DWK
RXWOLQH LQWHJUDWLRQ UHDGLQHVYV DQG WKLUG FRF
LQIRUPDWLRQ H[FKDQJH HQYLURQPHQW

7KLYV UHVHDUFK DOVR VKRZV WKDW JRDO EDVHG PHW
H[SDQVLYH DV ZHOO 7KH FDVH VWXGLHV SDUWLFXOL
OLWHUDWXUH VKRZ WKDW JRDO GULYHQ PHWKRGRORJ
TXLFNO\ EHFRPH XQPDQDJHDEOH , ] WRR PDQ\ TXHVW
FRXOG EHFRPH WRR H[SHQVLYH WR PDQDJH I WKLV



PHWULFV DV LQ WKH 1RNLD H[DPSOH SXW IRUWK LQ Wk
VLIJQLILFDQW ULVN IRU D ORZ PDWXULW\ RUJDQLVDWL
E\ IREFXVLQJ VROHO\ RQ WKH SUHGHWHUPLQHG REMHF
DOVR OLPLW WKH GDWD FROOHFWLRQ H[HUFLVH 6RPH
GRHV QRW DOORZ IRU PGLVFRYHU\Y Rl QHZ LQIRUPD
SHUFHLYHG ZHDNQHVV PD\ EH FRQVLGHUHG D YLUWXFE
VHHNLQJ H[WUDQHRXV LQIRUPDWLRQ

7KLV UHVHDUFK GLIIHUV IURP WKH OLWHUDWXUH LQ W
XVHIXO LQ D GHVFULSWLYH UDWKHU WKDQ SUHVFULS
ODFN RI GLVFRYHU\ SUHVFULSWLYH PRGHOV DUH GLIII
HYLGHQFHG LQ DOO WKUHH FDVHV EXW SDUWLFXODUC
VHYHUDO LWHUDWLRQV 6LQFH E\ GHVLJQ JRDO EC
GLVFRYHU\ WKLV UHVHDUFK VXJJHVWV WKDW WKH SU
GHILQLQJ DQG GRFXPHQWLQJ UHODWLYHO\ VWDWLF LQ
DFFXUDWH DQG WLPHO\ LQIRUPDWLRQ WR DGGUHVYV
OLWHUDWXUH KDG RQO\ FRQVLGHUHG JRDO EDVHG PH\
WKLV UHVHDUFK VXJJHVWV WKH JRDO EDVHG PRGHO
EULHILQJ DZDUHQHVV DQG IDFW ILQGLQJ IXQFWLRQV

$GGLWLRQDOO\ WKHUH DUH VHYHUDO VXFFHVV IDFWR
WKH OLWHUDWXUH $ WKHPH WKDW UHSHDWHGO\ HPI
OLPLWLQJ PHWULFV RU TXHVWLRQV &DVH SUHVHQWH
Rl OLPLWLQJ PHWULFV 8QOLNH WKH .LOSL H[DPSOH

OLPLWHG E\ PDQDJHPHQW RU SUHGHWHUPLQHG EXW Z
OLQH PDQDJHUV FRXOG DVN ZKDW HYHU WKH\ OLNHG |
VHH DSSHQGLFHYVY DQG OLOOHU 7KLV IRUFHG WKH
ZRXOG EH PRVW XVHIXO WR WKHLU SDUWLFXODU SLHF
QRW WR DGG WRR PDQ\ UHTXLUHPHQWYV

$ VHFRQG VXFFHVV IDFWRU WKDW DURVH SUHGRPLQD)
DQRQG WKRURXJK LGHQWLILFDWLRQ RI VWDNHKROGHUYV



PDNH DQ\ LQIRUPDWLRQ V\WWHPV SURMHFW D VXFFH
SURMHFW LQLWLDWLYH FDQ EH VXFFHVVIXO ZLWKRXW
WKH PDQDJHPHQW WHDP 7KLV ZDV SDUWLFXODUO\ HY
JRDO EDVHG LQLWLDWLYH LW LV LPSRUWDQW QRW WR
(DUO\ RQ LQ WKH SODQQLQJ VWDJHV RI FDVH W K H
VWDNHKROGHUV LQ DQ DWWHPSW WR JHW EX\ LQ 8
GLVEXVVLRQ RQ WKH FKRLFH Rl PHWKRGRORJ\ FRPSH
$IWHU WKDW HDUO\ IDOVH VWDUW LW ZDV GHFLGHG
NQRZ WKDW WKH\ ZHUH IROORZLQJ D VSHFLILF SURFH\
SURFHVV HVSHELDOO\ XVH RI DFURQ\PV ZDV PDVNHC
PRGHO ZDV PDVNHG LQ FDVHYV DV ZHOO 7KH *E,) |
HYDOXDWH LQIRUPDWLRQ QHHGV DV VXFK LW LV GDQ
FRXQWHU SURGXFWLYH WR SURGXFLQJ GHVLUHG UH
PHWKRGV VXFEHVV GRHV QRW RFFXU LQ LVRODWLRQ
IURP WKH YDULRXV VHJPHQWYV RI WKH EXVLQHVV EH L
WHDPV XVHUV RI WKH LQIRUPDWLRQ 2QH RI WKH PR

ZDV WKH RYHUZKHOPLQJ SUHGRPLQDQFH RI SHUVR
VSUHDGVKHHWY HPDLO ILOHV DQG :RUG GRFXPHQWYV
XVHIXO LQ GHWHUPLQLQJ ZKDW SHRSOH XVHG LQIRUI
ZKDW LQIRUPDWLRQ LV LPSRUWDQW $OVR LQ FDVH
GLVEXVVLRQ RI KRZ SHRSOH GLG WKHLU MREV LQKHI
GLIIHUHG GUDVWLFDOO\ IURP WKH RUJDQLVDWLRQDC
SURFHGXUHYV

,Q D ORZ PDWXULW\ HQYLURQPHQW V\VWHPV DUH OLI
DOUHDG\ RYHU WD[HG ,Q DOO WKUHH FDVHV WKH LC
LQGHSHQGHQWO\ RI SUH H[LVWLQJ UHSRUWLQJ DQG L
WKLUG VXEFHVV IDFWRU $IWHU WKH DQDO\VLV LV
SODWIRUP ZHUH XVHG EXW RQO\ DIWHU WKH GHWHUP
DQG QRW WR VDYH WLPH PRQH\ RU HIIRUW ,Q EDV
DPRXQW RI OHJDF\ UHSRUWLQJ WKDW ZDV QR ORQJHL
TXLFNO\ LGHQWLILHG UHGXQGDQW PHWULFV WKDW ZH



WKDW ZHUH QR ORQJHU FRUUHFW 7TKHVH ILQGLQJ FF
WUDFWDELOLW\ I[URP KLJK OHYHO REMHFWLYH WR GDW

7KH IRXUWK VXFFHVV IDFWRU ZDV WKH GHILQLWLRQ F
WKH H[DPSOHV RXWOLQHG LQ WKH OLWHUDWXUH IREX
PHDVXUHPHQW ZLWKLQ D IDLUO\ QDUURZ ILHOG VRIW
UHDOO\ KLJKOLJKWHG LQ WHUPV RI GHILQLQJ PHWUL
FURVV IXQFWLRQ RUJDQLVDWLRQDO LQIRUPDWLRQ
EHFDPH FOHDU WKDW RUJDQLVDWLRQV GR QRW VSHDI
GHILQLWLRQ IRU HYHQ WKH VLPSOHVW WHUPV H J |
GHILQLWLRQ SKDVHV DUH SDUWLFXODUO\ VXLWHG WF
QRPHQFODWXUH 7DNH IRU H[DPSOH WKH PHWULF RI §
FDVH SULRU WR WKH LPSOHPHQWDWLRQ RI WKH *E,
GHWHUPLQH VHUYLFH OHYHO UHVSRQVH UDWHYV

) XUWKHU 5HVHDUFK ,PSOLFDWLRQV IRU V

7TKHUH LV D ORQJ KLVWRU\ RI WKH XVH RI *40 *4,0 LQ
DQG WKLV UHVHDUFK LQGLFDWHV WKDW *E,) LV XVH
DGGLWLRQDO ZRUN QHHGY WR EH FRQGXFWHG WR EHQ
GRFXPHQWDWLRQ DQG HYDOXDWLRQ WRRO 7KH ORJLF
*E,) ZLOO EH WKH VSHFLILFDWLRQ DQG SXEOLFDWLRQ
SDUN HW DOV KDQGERRN 7KH VSHFLILFDWLE
HQFRPSDVVLQJ PXFK RI WKLV UHVHDUFK

' QWURGROEWQRQLQJ WKH FXUUHQW VWDWH RI SUD
PHWKRG

2EMHFWLYH.GHOMGL@U LGHQWLILFDWLRQ RI VWDN
JRDO HOLFLWDWLRQ DQG WKH XVH RI TXHVWLRQV
(QWLW\ 'HILQXWGRQLQHYVY RQ WKH LGHQWLILFDWLR
HQWLWLHY DQG DWWULEXWHYV 7KLV VHFWLRQ
FRQWH[WXDOLVDWLRQ RI WKH LQIRUPDWLRQ QHHG



7RXFK SRLQW 6SHFKH RHMWWRWHFWLRQ ZLOO EH RX
DQG VSHFLI\ ERWK WKH XVHU WRXFK SRLQW\
GDWD DSSOLFDWLRQ LQWHUIDFHV QHFHVVDU\ WR
VRXUFH WR XVHU

' QIUDVWUXEQ XMHFWLRQ ILYH JXLGHOLQHV IRU H
VRXUFHVY DQG FRQGXFWLQJ LQIRUPDWLRQ JDS DQI
&RQVWUDLQWY DQG GMKQWPHIWLRQ WKH VSHFL
KRZ WR LGHQWLI\ DQG GREXPHQW FRQVWUDLQWYV
3DFNDJLQJ DQG 0D MXMHQM@PPH VHFWLRQ ZLOO GL
DXWRPDWHG GDWD FROOHFWLRQ DQG H[SDQGLQ
LQIRUPDWLRQ QHHGYV

'LWK D ZHOO VSHFLILHG SURFHVV VRIWZDUH FRXOG E
DQG PDLQWHQDQFH RI *E() PRGHOV

‘KDW DUH WKH LPSOLFDWLRQV RI WKLV UHVHDUFK IRU
LQIRUPDWLRQ HFRV\VWHP EHFRPHV LQFUHDM.QWG\ FPIR
SUDFWHFMWLRQV RI &KDSWHUV DQG QHZ PHWKRGYV
DQG HYDOXDWH LQIRUPDWLRQ IORZ *RDO EDVHG PHW
DGGUHVV WKLV QHHG +RZHYHU WR EH WUXO\ HIIHFW
SUHVHQWHG *E,) GHULYDWLYH ZLOO QHHG WR EH IX
DGGUHVV WKHVH QHZ FKDOOHQJHV $GGLWLRQDOO\

DORQH DUH WKH RQO\ DQVZHU 7KH UHVHDUFK KDV V¥
DW LQIRUPDWLRQ 3VHQVLQJ DQG GLVFRYHU\ IXQF
LQIRUPDWLRQ PRGHO ZLOO LQFOXGH WHFKQLTXHV W]
SRLQW IRU UHVHDUFKHUV DQG SUDFWLWLRQHUV PD\ E

7KH VHFRQG LPSOLFDWLRQ IRU WKH ILHOG LV WKH L
PDWXULW\ RUJDQLVDWLRQ DUH GLIITHUHQW WKDQ WKR
UHVHDUFK ZH KDYH VHHQ WKDW OHVV PDWXUH RUJDC
HPEUDFH FRPSOLFDWHG RU LGHDOLVWLF PHWKRGROF



ZRIN QHHG WR EH GRQH LQ WKH VSHFLILFDWLRQ DQG
RlI 3SORZz PDWXULW\" LWVHOI QHHGYVY WR EH H[SORUHG D

/IDVWO\ &LERUUD SRLQWV RXW WKDW PRVW V\VWHPV I
UHSUHVHQW WKH IORZ RI LQIRUPDWLRQ LQ PDFKLQH)
RUJDQLVDWLRQDO LQIRUPDWLRQ IORZ S 6L
KXPDQ LQIRUPDWLRQ QHHG DV D VWDUWLQJ SRLQW |
LQYHVWLIJDWH WKH VXLWDELOLW\ RI XVLQJ WKH *E,)
FKDUWLQJ PHWKRG



SHIHUHQFHYV

$EGHO +DPLG 7DUHN .LVKRUH B6HQJXSWD &OLQW 6ZHWW 37KH
ODQDJHPHQW $Q ([SHULPHQWDO ,QYHVWLJDWLRQ ~ 0,6 4XDUWHUC

$GDPV 'DYLG 26SLQQLQJ $URXQG ~ VPK FRP DX 0D\ 85/
KWWS ZZZ VPK FRP DX DUWLFOHV $FFHVVHG -X@HP O

$OH\ -DPHV 36RIWZDUH 'RHVQTW :RUN &XVWRPHUV $UH LQ 5HY
l1RYHPEHU SS

$OOHQ *HRUJH 3% &ULWLTXH RI 8VLQJ *URXQGHG 7KHRU\ DV D 5H
%XVLQHVY 5HVHDUFK OHWKRGV 9RO VX XH HL EUPKB/RPH YV VHSG
$XJ

$SSOHJDWH /\QGD DQG -RKQ .LQJ 35LJRU DQG 5HOHYDQFH &DUH

1R O SS ODUFK
$SSOHJDWH /\QGD 3*5LJRU DQG 5HOHYDQFH LQ 0,6 5SHVHDUFK ,Q
1R O SS O0DUFK

%DQYLOOH &ODXGH DQG ODXULFH /DQGU\ 33&DQ WKH )LHOG RI1 0,6
$&0 9RO 1R O SS -DQXDU\

%DVLOL 9LFWRU 5 'DYLG 0 :HLVV 3$ OHWKRGRORJ\ IRU &ROOHFW
,((( 7TUDQVDFWLRQV RQ 6RIWZDUH (QJLQHHULQJ 6( 1IRYHF

%DWHV ODUFLD 37RZDUG DQ ,QWHJUDWHG ORGHO RI ,QIRUPDWLF
JRXUWK ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QIRUPDWLRQ 1HHGV
/JLVERQ 3RUWXJDO 6HSWHPEHU 3ULQWHG LQ FRQIHUHQF¢

%HFNHU 6KLUOH\ $ OLWFKHOO / %RVWHOPDQ 3$0LJQLQJ 6WUDW
,((( 6RIWZDUH OD\ -XQ 9RO ,VVXH S

%HQEDVDW ,]JDN DQG 5REHUW =PXG 3(PSLULFDO 5HVHDUFK LQ |,

5HOHYDQFH 0,6 4XDUWHUO\ 9RO 1R O SS 0DUFK

%R\G $QGUHZ 37KH ILYH PD[LPV RI SURMHFW VDWLVIDFWLRQ

Ss

%R\G $QGUHZ E **RDO GULYHQ .QRZOHGJH 'LVFRYHU\" .QRZ
Ss

%R\G $QGUHZ D *HYHORSLQJ D 8QLILHG ,QIRUPDWLRQ ,QIl

6\VWHPVY "HYHORSPHQW" 8QSXEOLVKHG :KLWHSDSHU -DQXDU\

%R\G $QGUHZ F 30L[LQJ D &KDQQHO &RFNWDLO OXOWL &KDQ
ODQDJHPHQW )RFXV 9RO ,VVXH 0D\ Ss
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%R\ G $QGUHZ G S% RRN S5HYLHZ ,QIRUPDWLRQ 2ULHQWDWLRQ"~ & R
9ROXPH ,VUDHM FK

%R\G $QGUHZ H 37KH *RDOV 4XHVWLRQV ,QGLFDWRUV OHDVXUH)
OHDVXUHPHQW RI &XVWRPHU 6DWLVIDFWLRQ ZLWK H &RPPHUFH :HEVLW
,QIRUPDWLRQ 3HUVSHFWLYHYV 9RO 1R Ss
%R\G $QGUHZ | 283QGHU WKH OLFURVFRSH OHDVXULQJ WKH 5HWXL
&RQWHQW ODQDJHPHQW )RFXV O9ROXPH LV VXH -X 0O\ $XIXVW Ss
%R\G $QGUHZ J 37TKH +RQH\PRRQ 6WUDWHJI\" ,7 &RQVXOWDQW -DQXI
%R\G $QGUHZ K 2,0 6LFNQHVV DQG LQ +HDOWK ~ ,7 &RQVXOWDQW )H
%R\G $QGUHZ D 30 XOWL &KDQQHO ,QIRUPDWLRQ 6HHNLQJ $ )X]]\ ¢
BURFHHGLQJY 1HZ ,QIRUPDWLRQ 3HUVSHFWLYHY O9ROXPH 1XPEHU
%R\G $QGUHZ E 3*$ *RDO %DVHG $SSURDFK WR WKH (YDOXDWLRQ DQ
BURFHVY 5HHQJLQHHULQJ ~ $VOLE 3URFHHGLQJV 1HZ ,QIRUPDWLRQ 3HUV
Ss
%R\G $QGUHZ F : QIRUPDWLRQ 'LVSDULW\ 5HVHDUFK DQG OHDVX
,OWHUFRQQHFWHG :RUOG °~ $VOLE 3URFHHGLQJVY 1HZ ,QIRUPDWLRQ 3HUV
Ss
%R\G $QGUHZ 3$ YX]]\ $SSURDFK WR ,QIRUPDWLRQ &KDQQHO 2SWLPL
1HZ ,QIRUPDWLRQ 3HUVSHFWLYHV 9RO 1R Ss

%R\G $QGUHZ DQG %R\G 7&KHQILYH SLOODUV RI VDWLVIDFWLRQ x
FRQVXOWDQF\ QRWHYV

%R\G $QGUHZ DQG -RKQ %R\G 3*7KRXJKWV RQ WKH (YDOXDWLRQ RI 60
SBUHVHQWHG DW WKH ,QWHUQDWLRQDO &RXQFLO RI 6PDOO ®WXQW.QHVV & |
BULQWHG LQ &RQIHUHQFH 3URFHHGLQJV

%R\G $QGUHZ 3&RQWHQW ODQDJHPHQW IRU &XVWRPHU 6DWLVIDFWLRQ"

9ROXPH ,VVXH -DQXDU\ KWW®H L ZDZEZORP DRV XV FRP [T DVS VLG $%
& 00" ' % $% $ DUWLFOHLG % (% O' %
) & T[ GLVSODY KRMHFV VHG

%UDGVKHU .HLWK 3*+RQJ .RQJ 3ROLFH ([SDQG 6%$56 5ROH" 7KH ,QWHUQD
$sSULO S

%ULDQG /ILRQHO & &KULVWLQH O "LITHUGLQJ + '"LHWHU S5RPEDFK
OHDVXUHPHQW %DVHG 3URFHVYVY ,PSURYHPHQW" 6RIWZDUH 3URFHVV ,PSUR"’

% XJOLRQH /XLJL $ODLQ $EUDQ 3*%DODQFHG 6FRUHFDUGY DQG *40 :KDW
$(0(6 6RIWZDUH OHDVXUHPHQW &RQIHUHQFH

&DUG 'DYLG 3:KDW ODNHV IRU (IIHFWLYH OHDVXUHPHQW"" ,((( 6RIWZDUH
,VVXHS
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&DUU 1LFKRODYV 3,7 "RHVQIW ODWWHU" +DUYDUG % XVLQHVV 5HYLHZ (
% XVLQHVY 6FKRRO 3UHVV %RVWRQ 0% F

&LERUUD &ODXGLR 3& ULVLVY DQG )RXQGDWLRQV $Q ,QTXLUV LQWR WKH
OHWKRGYVY LQ WKH ,QIRUPDWLRQ 6\VWHPV '"LVFLSOLQH" -RXUQDO RI 6WUDW

&XVKLQJ % ( 3)UDPHZRUNV 3DUDGLJPV DQG 6FLHQWLILF 5HVHDUFK
6\WWHPV" 7KH -RXUQDO RI ,QIRUPDWLRQ 6\VWHPV 9RO 1R Ss F
DQG %® (ULN OXQNYROG 3,V ,QIRUPDWLRQ B6\WWHPV D 6FLHQFH" $Q ,QT.
,QIRUPDWLRQ 6\VWHPV 'LVFLSOLQH " 7KH 'DWDEDVH IRU $GYDQFHY LQ ,QIl
Ss 6XPPHU

'DW] 7RGG 3:KDW <RX 1HHG WR .QRZ $ERXW 6HUYLFH 2ULHQWHG $UFKLW
$YDLODEIWOWWSN ZZZ FLR FRP DUFKLYHDFFHVWHR® K@ P O

'"DXP $GDP 31HZ OHGLDYY 5ROH LQ 0OXOWL FKDQQHO 6HOOLQJ’ &XVWRP
6 XPPLW -XQH 3bDULV )UDQFH &RQIHUHQFH 3URFHHGLQJV

"'DYHQSRUW 7KRPDV DQG 0 /\QQH ODUNXV 35LJRU DQG 5HOHYDQFH 5HY
DQG =PXG" 0,6 4XDUWHUO\ 9RO 1R O SS 0DUFK

'"RZQHV /DUU\ 38QOHDVKLQJ .LOOHU $UFKLWHFWXUH 7KH 6KDSH RI 7KLQ
85/ KWWS Z7ZZ FLR FRP DUFKLYH 4 DUFKLWHFWXUH KWPO

(YHUHWW &DWK 3¥6SHFLDO 5HSRUW (QWHUSULVH ,QWHJUDWLRQ ,QWHJIUD'
&RPSXWLQIJ 1RYHPEHU S

)OVQQ /DXULH B326HFXULW\ 6\VWHPV '"LIJLWDO %UHDNRXW" 7KH ,QWHUQDWLF

*ObDVV 5REHUW 6RIWZDUH 5XQDZD\V /HVVRQV /HDUQHG IURP ODVVLYH 6R
+DOO ,QF 8SSHU 6DGGOH 1- F

*RHWKHUW :ROIKDUW :LOO +D\HV 3([SHULHQFHV LQ ,PSOHPHQWLQJ

7HFKQLFDO 1RWH &08 6¢(, 71 1RYHPEHU

*ULIILWKY -RKQ 3*:DUQLQJ /LJKWV )ODVK IRU 7UDQVSRUW 30DQQHUV"~ )LQ
ss

+DJHO ,,, -RKQ DQG -RKQ B6HHO\ %URZQ 3)URP 7LJKWO\ %RXQG WR /I

"HYHORSPHQW 6HSWHPEHU DYDLODEOH DW

KWWS ZZZ VGPDJD]LQH FRP GRHXPHQWV V \DGF HV\EH @G P E KWP O

+XUZLW] -XGLWK 3&RPSRVLWH $SSOLFDWLRQV /HYHUDJLQJ $VVHWV IRU

6HSWHPEHU $YRWOMDSEOH ZDPW FLR FRP DQDOYVDW HHBSRHWGV®Q KWP O

+XUZLW] -XGLWK 3)URP $SSOLFDWLRQ ,QWHJUDWLRQ WR %XVLQHVYV

ZZZ FLR FRP DQDO\WW UHSRUWO KWPO $FFHVVHG

S,QWURGXFWLRQ WRKMWWS : #ZZ7Z Z VFKRROV FRP [P OD[FPFCH VZVKHDGW LV DV S
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-LDQJ -DPHV - *DU\ .OHLQ ORUJDQ 6KHSDUG 37KH ODWHULDOLW\ RI

ODWXULW\ WR 3URMHFW 3HUIRUPDQFH ~ -RXUQDO RI WKH $VVRFLDWLRQ I
$UWLFOH 6HSWHPEHU ss

-RKDQQHVVHQ - 37KH &RJQLWLYH $XWKRULW\ Rl ,QIRUPDWLRQ ,QIRUPDW
DQG (WKLFV LQ 20DLVHQ - (UODQG 0 3 DQG :LOVRQ 3 ,QIRUPDWLRQ 6F

WKH 'LVFLSOLQH WR 6RFLDO ,QWHUDFWLRQ 2VOR 6FDQGLQDYLDQ 8QLYH
.KD]DQFKL 'HHSDN DQG %MSUQ (ULN 0OXQNYROG 3,V ,QIRUPDWLRQ 6\VWHP
1DWXUH RI WKH ,QIRUPDWLRQ 6\VWHPV 'LVFLSOLQH  7KH 'DWDEDVH IRU $
1R 9RL Ss 6XPPHU

.DLG /LQGD /HH 33ROLWLFDO $GYHUWLVLQJ DQG ,QIRUPDWLRQ BHHNLQJ &
DQG ,QWHUQHW &KDQQHOV"~ -RXUQDO RI $GYHUWLVLQJ 9ROXPH ;;;, 1R

.DODNRWD 5DYL ODUFLD 5RELQVRQ 6HUYLFHV %OXHSULQW 5RDGPDS |
SURIHVVLRQDO VW HGLWLRQ -XQH

.DQ 6 SOHWULFV $QG 0ORGHOV ,Q 6RIWZDUH 4XDOLW\ (QJLQHHULQJ" $GGL

.DSODQ 5REHUW 6 'DYLG 3 1RUWRAQ 37KH %DODQFHG 6FRUHFDL
SHUIRUPDQFH 3S +DUYDUG % XVLQHVYV S5HYLHZ 2Q OHDVXULQJ &
+DUYDUG % XVLQHVY 5HYLHZ 3DSHUEDFN +DUYDUG % XVLQHVY 6FKRRO 3UH\

.DSODQ S5REHUW 6 'DYLG 3 1RUWRRQ S3IXWWLQJ 7KH % DODQFHG 6
+DUYDUG % XVLQHVYV 5HYLHZ 2Q OHDVXULQJ &RUSRUDWH 3HUIRUPDQFH
3DSHUEDFN +DUYDUG % XVLQHVY 6FKRRO 3UHVV %RVWRQ 0%

.DSODQ 5REHUW 6 'DYLG 3 1RUWRAQ 38VLQJ 7KH %DODQFHG 6
ODQDJHPHQW 6\VWHP~ 38 +DUYDUG % XVLQHVY 5HYLHZ 2Q OHDVXUIL
$ +DUYDUG % XVLQHVY 5HYLHZ 3DSHUEDFN +DUYDUG %XVLQHVY 6FKRRO 3U

.DSODAQ 5REHUW 6 'DYLG 3 1RUWRAQ 7UDQVODWLQJ 6WUDWHJ\
6FRUHFDUG +DUYDUG % XVLQHVY 5HYLHZ 2Q OHDVXULQJ &RUSRUDWH 3HUIR
BUHVV % RVWRQ 0%

.HOOHQ 9LQFH 3*&50 OHDVXUHPHQW )UDPHZRUNV’" XQSXEOLVKHG ZKLWHS
FROQOWDFW FK@KRUNDVOOHQ QHW

. KDWUL 7TDULT $QGUHZ B5RELQVRQ 0XOWL FKDQQHO '"LVWULEXWLRQ 0
JRUHWKRXJKW 9RL ,VVXH

.KD]JDQFKL 'HHSDN DQG %MSUQ (ULN 0OXQNYROG 3,V ,QIRUPDWLRQ 6\VWHP
1DWXUH RI WKH ,QIRUPDWLRQ 6\VWHPV '"LVFLSOLQH" 7KH 'DWDEDVH IRU $
1R 9RL SS 6 XPPHU

.KD]DQFKL 'HHSDN DQG %MSUQ (ULN OXQNYROG 32Q WKH 5KHWRULF DQ
3DUDGLJPV $ &RQFHSWXDO )J)UDPHZRUN DQG 6RPH 3URSRVLWLRQV" 3UF
&RQIHUHQFH RQ 6\VWHP 6FLHQFHV

.KRVOD 9LQRG DQG 0XUXJDQ 3DO 35HDO 7LPH (QWHUSULVHYVY $ &RQWLQ
0 DUFK DYDLXDMBEWH ¥WZ DVHUD FRP UHVOLEUDUY 57( :+,7(3%$3(5 3') 9
$FFHVVHG
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.LHO *HRIIUH\ DQG 5RJHU /D\WRQ 3'LPHQVLRQV RI &RQVXPHU ,QIRUPDWL|
RI ODUNHWLQJ 5HVHDUFK 9RO ;9,,, 0D\ SS

.LOSL 7DbsDbDQL 3, PSOHPHQWLQJ D 6RIWZDUH OHWULFY 3URJUDP DW 1RNLEC
9RO ,VVXH S

.LQJKDP *HUU\ 'HYHORSLQJ /RFDO 6WUDWHILHY DQG &RQWUROOLQJ 3HUIEF
ZZZ IHN OX VH JUXQGXWE HNDQ ND@WRBQVSRXVWXG SSW

.LQQHDU 7KRPDV & DQG -DPHV 5 7D\ORU ODUNHWLQJ 5HVHDUFK $Q $SS
OF*UDZ +LOO ,QF 1HZ <RUN F

.QRUU (ULF 37KH 1HZ (QWHUSULVH 3RUWDO" ,QIR :RUOG -DQXDU\

/IDZUHQFH $QGUHZ 3(QG WR (QG 6WHS E\ 6WHS 7KH 3URFHVV 5HYROZX
JUDJPHQWHG :D\" ,QIRUPDWLRQ $JH 6HSWHPEHU SS

/HH $0OOHQ =*5LJRU DQG 5HOHYDQFH LQ 0,6 5HVHDUFK %H\RQG WKH $SSU
4XDUWHUO\ 9RO 1R O SS 0DUFK

/HH $OOHQ 36SHFLDO ,VVXH RQ ,QWHQVLYH 5HVHDUFK ,Q ,QIRUPDWLEF
,OWHUSUHWLYH DQG &DVH 0OHWKRGVY WR 6WXG\ ,QIRUPDWLRQ 7HFKQRORJ\
1R O SS 0DUFK

/ILP %LOO\ -RVHSK :HQ 2*:HE B6HUYLFHV $Q $QDO\VLV RI WKH 7HFKQ
,PSOHPHQWDWLRQ 'LIILFXOWLHY ~ ,QIRUPDWLRQ 6\WWHPV ODQDJHPHQW 6
/ILQWKLFXP 'DYLG D 36KRXOG <RX :DLW IRU $SSOLFDWLRQ ,QWHJUDYV
-RXUQDO $XJXVW S

/ILQWKLFXP 'DYLG D 1H[W *HQHUDWLRQ $SSOLFDWLRQ ,QWHJUDWLRQ
6HUYLFHV F 3HDUVRQ (GXFDWLRQ ,QF %RVWRQ 08$

/ILQWKLFXP 'DYLG E 37KH 1H[W :DYH $UH <RX 5HDG\ IRU 3URFH
,OWHJUDWLRQ -RXUQDO -DQXDU\ S

/IRQIJZRUWK 'DYLG S6HUYLFH 5HXVH 8QORFNV +LGGHQ 9DOXH" J/RRVHO\
DYDLOD EKOWMWIBW ZZZ ORRVHOYFRXSOHG FRP VWRULMHRFHVVHSEXRMH FD KWP

/\\QWLQHQ .DOOH =3*(PSLULFDO 5HVHDUFK LQ ,QIRUPDWLRQ 6\VWHPV 20Q

7KLQNLQJ RI ,6 5HVHDUFK”® 0,6 4XDUWHUO\ 9RO 1R O SS 0 DUFK
/I XFDV + & -uU ,QIRUPDWLRQ 6\WWHPV &RQFHSWV IRU ODQDJHPHQW
OF*UDZ +LOO SS F LQ .KD]J]DQFKL 'HHSDN DQG %MSUQ (ULN 0 X
6\VWHPV D 6FLHQFH" $Q ,QTXLU\ LQWR WKH 1DWXUH RI WKH ,QIRUPDWLRQ
IRU $GYDQFHV LQ ,QIRUPDWLRQ 6\VWHPV 1R 9RO SS 6 XPPHU
ODLWODQG $ 33RVLWLYH OHVVDJHY )URP $LU 7UDIILF &RQWURO ~ ,QVLGH
S
ODUFKDQG '"RQDOG :LOOLDP .HWWLQJHU DQG -RKQ ' 5ROOLQV ,QIRUPLE

% XVLQHVY 3HUIRUPDQFH 2[IRUG 8QLYHUVLW\ 3UHVYV 2[IRUG 8. F


http://www.fek.lu.se/grundutb/ekan/kanekan/poustud_1_.ppt
http://www.looselvcoupled.com/stories/2003/reuse-ca0929.html

ODUNRII -RKQ (GZDUG :\DWW *RRJOH LV $GGLQJ 0ODMRU /LEUDULHV WR L
'"HFHPEHU 85/ DFFHVVHG

KWWS Z7Z2Z QYWLPHV FRP WHFKQRORJ\ FQG

JRRJ KWPO"H[ O HQ H H DD HL

OF*DUU\ JUDQN 5RVH 3DMHUVNL *HUDOG 3DJH 6 KDURQ :DOLJRUD 9LF
S6 RIWZDUH 3URFHVY ,PSURYHPHQW LQ WKH 1$6% 6RIWZDUH (QJLQHHULQJ
&08 6(, 75 (6& 75 '"HFHPEHU

OF.HHKDQ $QQH -RKQ ODOOH\ .HQ *ULIILQ 3*,PSURYLQJ 3URGXFW DQG
OHWULFY 3URJUDP LQ D OLG 6L]HG 6RIWZDUH 'HYHORSPHQW &RPSDQ\" 3L
,QIRUPDWLRQ DQG ODQDJHPHQW 6FLHQFHY 9ROXPH 1XPEHU O\UWOH %

OF/XKDQ ODUVKDO 8QGHUVWDQGLQJ OHGLD 1HZ <RUN 1HZ $PHULFDQ /LE
/HH 33ROLWLFDO $GYHUWLVLQJ DQG ,QIRUPDWLRQ 6HHNLQJ &RPSDULQJ ([

&KDQQHOV' -RXUQDO RI $GYHUWLVLQJ 9ROXPH ;;;, 1R 6SULQJ Ss
OHQGRQoOD 0 * 9 5 %DVLOL ,6 %KDQGL - 'DZVRQ 3*$Q $SSURDFK |
OHDVXUHPHQW )UDPHZRUNV' ,%0 6\WWHPV -RXUQDO 9RO 1R S <

OHQGRQoOD ODQRHO * 9LFWRU 5 %DVLOL S9DOLGDWLRQ RI DQ $SSUF
OHDVXUHPHQW J)UDPHZRUNV”™ ,((( 7TUDQVDFWLRQV RQ 6RIWZDUH (QJLQHHU
S

0OLOOHU *HRUJH 37KH ODJLFDO 1XPEHU 6HYHQ 30XV RU OLQXV 7ZR ©6RP
BURFHVVLQJ ,QIRUPDWLRQ ~ 7KH 3V\FKRORJLFDO 5HYLHZ 9RO SS
Z2Z7Z ZHOO FRP XVHU VPDOB®FHMVAHHEU KWP O

ORRG\ ' / % XLOGLQJ /LQNV %HWZHHQ ,6 5HVHDUFK DQG 3URIHVVLRQ
5HOHYDQFH DQG ,PSDFW RI ,6 5HVHDUFK BURFHHGLQJV RI WKH 7ZHQW\ )
,QIRUPDWLRQ 6\VWHPV %ULVEDQH 'HFHPEHU SS

ORVFKHOOD 'DYLG 3:KDW 1H[W" 6WDJHV RI ,7 ([SDQVLRQ™ )LIXUH LQ 37KH
6 XUYH\ RI WKH ,7 ,QGXVWU\ 7KH (FRQRPLVW 0D\ S

1LFKRODYV 'DYLG 3DXO0O +XQWLQJWRQ 1DW /LHYHVN\ 5LFKDUG :LWKH\ 3
$QDO\WVLYV" 2QOLQH &' 520 5HYLHZ 9RO 1R S S

1LFKRODYVY 'DYLG 3HWHU :LOOLDPV 1DW /LHYHVN\ 7RP '"REURZVNL O5LFK
7THVWLQJ OHWKRGYV WR "HWHUPLQH WR WKH 8VH RI :HEVLWHY &DVH 6WXG\
9RO 1R 0D\ S S

1LFKRODV 'DYLG 7RP '"REURZVNL 3DXO +XQWLQJIJWRQ 337KH ,QIRUPDWLRGC
WKH ,QIRUPDWLRQ 8VHU" $VOLE 3URFHHGLQJV 9RO 1R 0D\ S S

1LFKRODYV 'DYLG 7TRP '"REURZVNL 5LFKDUG :LWKH\ &KULV 5XVVHOO :
:LooLbpPV 33'LJLWDO ,QIRUPDWLRQ &RQVXPHUV 30D\HUV DQG 3XUFKDVHUYV
WKH 1HZ 'LJLWDO ,QWHUDFWLYH (QYLURQPHQW ~ $VOLE 3URFHHGLQJV 9RO

1LFKRODV 'DYLG $VVHVVLQJ ,QIRUPDWLRQ 1HHGVY 7RROV 7HFKQLTXHV D
6HFRQG (GLWLRAQ $VOLE 7KH $VVRFLDWLRQ IRU ,QIRUPDWLRQ ODQDJHI
1LFKRODYV


http://www.nvtimes.com/2004/12/14/technology/14cnd-goog.html?ex=l_106715600&en=3e4e5712196971aa&ei=5070
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3DL :HQ & 34 XDOLW\ (QKDQFLQJ 6RIWZDUH )XQFWLRQ 'HSOR\PHQW O
0ODQDJHPHQW 6XPPHU ss

3DUN B5REHUW ( :ROIKDUW % *HRWKHUW :LOOLDP $ )ORUDH *RDO
6RIWZDUH (QJLQHHULQJ ,QVWLWXWH $XJIXVW +DQGERRN &08 6(, +
3DXOHHQ 'DYLG 3*$Q ,QGXFWLYHO\ 'HULYHG ORGHO RI /HDGHU ,QLWLDW
9LUWXDO 7HDP OHPEHUV ~ -RXUQDO RI ODQDJHPHQW ,QIRUPDWLRQ 6\VWHPF
Ss ” 0 ( 6KDUSH ,QF

3DXON ODUN & %LOO &XUWLYV 0DU\ %¥HWK &KULVVLV &KDUOHYV :HEEHU

6RIWZDUH O9HUVLRQ " 6RIWZDUH (QJLQHHULQJ ,QVWLWXWH 7HFKQLFDO
75 YHEUXDU\

3KHDVH\ 3& RPSHWLWLYH ODQXIDFWXULQJ $ 9LVLRQ RI WKH <HDU
$QQXDO %3,86 &RQIHUHQFH %LUPLQJKDP 8. SS LQ 6LQJK 9 DQG 5

ORGHOV $ 3UHFXUVRU WR 6RIWZDUH ,QWHURSHUDELOLW\ ~ 3URGXFWLRQ 3
SS

3RXOVHQ .HYLQ 3$VKFURIW :LQV ,QWHUQHW :LUHWDS 6\VWHP"~ 6 HF
ZZZ VHEXULW\IR DX¥W HRWVHG $ XJ

3\KUU 6 WHSKDQ :DOGR %RUQ &KULVWRSKHU 0DQQLQJ 6WHSKDQ 5R
ODQDJHPHQW "HFLVLRQV $ )UDPHZRUN DQG %RG\ RI .QRZOHGJH ORGHO |
RI 5HDO (VWDWH 3RUWIROLR ODQDJHPHQW 9RO 1R O « SS

5DGFOLIIH -RKQ DQG % ULDQ :RRG 3&50 $UFKLWHFWXUH DQG ,QWHJUDWL
(QWHUSULVH °~ &XVWRPHU 5HODWLRQVKLS 0ODQDJHPHQW 6XPPLW
&50

5DGFOLIIH -RKQ 3&50 7KH 6NHOHWRQ .H\ DQG WKH 7LFNLQJ 7LPH %R
&XVWRPHU 'DWD ~ &XVWRPHU 5HODWLRQVKLS 0ODQDJHPHQW 6XPPLW
& &50

5DPDQNXWW\ 3DGPDQ 3,V 3)X00\ ,QWHJUDWHG" ™ 5HDOO\ WKH %HVW 7K

$SSOLFDWLRQVY 1HHG WR &RQQHFW DQG :KDW WR /HDYH $ORQH =~ % XVLQt!
S S
5DQJHU 6 WHYH S6DJH 30DQV IRU 6SOLW 9HUWLFDO ) XWXUH -~ 918

Z2ZZ YQXQHW FRP QHZVSFFHVVHG

5HLFKKHOG ) 7KH /R\DOW\ (IIHFW +DUYDUG % XVLQHVV 6FKRRO 3UH
5HUXS &ODXV 39DULDWLRQV LQ 2UJDQLVDWLRQDO OLQGIXOQHVYV " $FDGH
SsS % $ZDUGHG %HVW &RQIHUHQFH 3DSHU

5LINLQ 6WDQ &KDUOHV &R[ *OHDVXUHPHQW LQ 3UDFWLFH ~ 7THFKQLFDO 5
75 -X 0\

5RE\ 7RQ\ 3:HE 6HUYLFHV B8QLYHUVDO ,QWHJUDWLRQ 3RZHUV % XVLQHVYV
DYDLODEOWDWZZZ FLR FRP FRQVXOWDQW UHSRUWO KWPO DFFHVVFE


http://www.securityfocus.com
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5RVYV 5RQDOG BULQFLSOHYV RI WKH %XVLQHVV 5XOHV $SSURDFK $GGLV
% XVLQHVY 5XOHVY 6ROXWLRQV [//&

6DZKHQ\ ORKDQELU 38VLQJ 'ROYW +RPRJHOL]JH 6\QFKURQL]JH" 3S
2Q &XVWRPHU 5HODWLRQVKLS ODQDJHPHQW $ +DUYDUG % XVLQHVV 5HYLI
6FKRRO 3UHVY %RVWRQ 08

6 KXPDQ 'DYLG 30D[LPLVLQJ :HE 52,7 .H\QRWH 3UHVHQWDWLRQ :KDUW
IRQGRQ 1RYHPEHU

6KXPDQ 'DYLG 3HUVRQDO ,QWHUYLHZV )HEUXDU\ 0 DUFK

6LQJK 9 DQG 5 + :HVWRQ 3 QIRUPDWLRQ ORGHOV $ 3UHFXUVRU WR
SBURGXFWLRQ 30DQQLQJ &RQWURO 9RO 1R ss

6SURXOO /HH )DUDM 6 3$WKHLVP 6H[ DQG 'DWDEDVHYVY 7KH 1HW DV D 6RF

ODQWRYDQL *LXVHSSH 37KH 3V\FKRORJLFDO &RQVWUXFWLRQ RI WKH ,QWEF

6RFLDO *DWKHULQJ WR &XOWXUDO OHGLWDWLRQ"™ &\EHU3\WFKRORJ\ % H K
1R

6 XWRU %RE 37KH 3DWKZD\ WR 6HUYLFHVY 2ULHQWHG $UFKLWHFWXUH"~ &R
,'* &RPSDQ\ $YDLOB®OMWMS DWZZ FRPSXWHUZRUOG FRP SULQWWKLYV
DFFHVVHG RQ

6ZRERGD %HUQDUG S&RQGLWLRQV RI &RQVXPHU ,QIRUPDWLRQ G6HHNLQ.
(PSLULFDO 5HVXOWY RI 8VLQJ ,QWHUDFWLYH OXOWLPHGLD 6\WWHPV "~ 7KHI

'"LVWULEXWLRQ DQG &RQVXPHU 5HVHDUFK 9RO ,VVXH 2FWREHU S
7D\ORU 3DXO 3+HDGDFKH RU ,QVWDQW &XUH" ~ )LQDQFLDO 7LPHV ,7 5HYL
7KH $PHULFDQ +HULWDJH '"LFWLRQDU\ R I WK H (QJOLVK /IDQJXD
&RS\VULIKW <« E\ +RXJKWRQ OLIIOLQ &RPSDQ\ 3XEOLVKHG E\ +RXJK

$YDLODEDHZDWLFWLRQDU\ FRP

7KH 7HFKZHE (QF\FENMNSWScLBEZZ WHFKYYHE FRP HQFYFORSIHNGL® GHIL
< 7KH &RPSXWHU /HDUQLQJ &RUSRUDWLRQ

7KRPSVRQ (G DQG $OH[D %RQD 336%$3 +LJK 5ROOHU RU 6WHDPUROOHU $

&XVWRPHU 5HODWLRQVKLS 0ODQDJHPHQW 6XPPLW -XQH 3DULV
S7TLPH :DUQHU '"URSYV $2/° % % & 1HZYV '"HFHPEHU DY
KWW S QHYYV EEF FR 8N JR SU IU DFAKHVEXWGLQHVYV VWP

7TRQQHU '"RPLQLF S3D\EDFN 7LPH 7KHUH DUH D 1XPEHU RI :D\V RI *HW

,QYHVWPHQW" ,QIRUPDWLRQ $JH %XVLQHVV %ULHILQJ 6HSWHPEHU SS
7XFNHU )UDQFHYV *DLWKHU 33 *qV 2*60° $FFHVVHG 85/
KWWS VRPLQIR VYU HGX IDFVWDII I JWXFNHU 3UHYLRXYV &RXUVHV P \%

9RJHOVWHLQ )J)UHG 30LJKW\ $PD]J]RQ "~ )RUWXQH 0D\ SS


http://www.computerworld.com/printthis/2003/0,4814,87771.00.html
http://www.dictionary.com
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DLQHZULJKW 3KLO 3:HE 6HUYLFHV ,QIUDVWUXFWXUH 7KH *8REDO 8WlI
KLWHSDSHU E\ 3KLO :DLQHZULJKW 2FWREHU DYDLODEOH DW 85/ ZZY
-XQH

:LOVRQ +XJK (OL]DEHWK 'DQLHO ODOFROP OF'RQDOG 3)DFWRUV IRU 6XF

ODQDJHPHQW &50 6\WWHPV" -RXUQDO RI ODUNHWLQJ 0ODQDJHPHQW
:LOVRQ 7 ' SORGHOV LQ ,QIRUPDWLRQ %¥HKDYLRXU 5HVHDUFK"~ 7KH -RXU
1R -XQH SS

cRUWKHQ % HQ S3DUW 30D\LQJ E\ WKH 1HZ 5XOHV <RXU 5LVNV DQG 5
0D\ 85/ZZZ FLR FRP DUFKLYH DFEXEGNVHKGAVP O

ZZZ ORRVHO\FRXROHGIFRUQ 3URFX00OX[ 0O HEQRJIWWYV 5HVHUYHG

<LQ S5REHUW . 3&DVH 6WXG\ 5HVHDUFK '"HVLIJQ DQG OHWKRGV’ 6HFR
5HVHDUFK OHWKRGY 6HULHY 6DJH 3XEOLFDWLRQV 7KRXVDQG 2DNV &$ F

%LEOLRJUDSK\

&XQQLQJKDP OLFKDHO 3DUWQHUV FRP 7TKH %OXHSULQW IRU ,QQRYDW
(FRQRP\ B3HUVHXYVY 3XEOLVKLQJ /RQGRQ F

JIJUEHU 'DQ 3,7 1LUYDQD $YDLODEOH RQ '"HPDQG" ~ ='"1HW FRP 85/
272Z ]GQHW FRP ILOWHUY SULQWHUIULHQGOS$FFHVVHG KWP O

/DYD]]D [/XLJL B33URYLGLQJ $XWRPDWHG 6XSSRUW IRU WKH *40 OHDVXUHP
0D\ -XQ 9RO ,VVXH S

/HH -RQDWKDQ 1LHQ /LQ ;XH 3$QDO\V]LQJ 8VHU S5HTXLUHPHQWYV E\ 8
$SSURDFK’™ ,((( 6RIWZDUH -XO $XJ 9RO ,VVXH s

/ILQWKLFXP 'DYLG (QWHUSULVH $SSOLFDWLRQ ,QWHJUDWLRQ $GGLVRQ :H

/IRQGRQ 6LPRQ 3'LJLWDO '"LVFRPIRUW &RPSDQLHV 6WUXJJOH WR "HDO ZLV

7UDQVLWLRQ IURP $WRPV WR %LWV ~ )LQDQFLDO 7LPHV 'HFHPEHU <
OF$QGUHZYV 'RQDOG 5 S(VWDEOLVKLQJ D 6RIWZDUH OHDVXUHPHQW 3
&08 6(, 75 (6& 75 -X 0\

OLFURVRIW *UHDW 30DLQV )URQW 2IILFH ,QWHJUDWLRQ *XLGH F 1RYHPE
30DLQV 6RIWZDUH

X &KLHQ +VLQJ 6KX &KHQ .DR DQG . 6ULKDUL =3**'.$7 $ *RDO 'ULYHQ

7RRO IRU .QRZOHGJH %DVH 'HYHORSPHQW ~ ([SHUW 6\VWHPV 0D\ 9RO
3DXON ODUN & 3$ &RPSDULVRQ RI ,62 DQG WKH &DSDELOLW\ 0DW)
6RIWZDUH (QJLQHHULQJ ,QVWLWXWH 7HFKQLFDO 5HSRUW &08 6¢(, 75 (

5HHYHV /DXUD 0ODUJ\ 5RVYV :DUUHQ 7KRUQWKZDLWH 7KH "DWD :DUHKRX
&RPSXWHU 3XEOLVKLQJ 1HZ <RUN F


http://www.cio.com/archive/051503/rules.html
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YDQ /DWXP )UDQN ODUNNX 2LYR 5LQL 9DQ 6ROLQJHQ %DUEDUD +RLVO
S$GRSWLQJ *40 EDVHG PHDVXUHPHQW LQ DQ LQGXVWULDO HQYLURQPHQW
,VVXH S

"RRG %ULDQ 37KH 5ROH RI &50 $QDOVWLFV LQ &RUSRUDWH 3HUIRUPDDQ
5HODWLRQVKLS ODQDJHPHQW 6XPPLW -XQH 3DULV )UDQFH $

SHFHQW 3XEOLFDWLRQV SUHVHQW

%HORZ LV D OLVW RI DFDGHPLF DQG SUDFWLWLRQHU
WKH HDUO\ FRQFHSW DQG GHILQLWLRQ SKDVHV RI WKF

$FDGHPLF -RXUQDOYV

%R\G $QGUHZ 2*$ )X]]\ $SSURDFK WR ,QIRUPDWLRQ &KDQQHO 2SWLPLVDWL
,QOIRUPDWLRQ 3HUVSHFWLYHYVY $FFHSWHG 6XPPHU YJRUWKFRPLQJ 6SULH!

%R\G $QGUHZ (GLWRU RI 6SHFLDO ,VVXH 3 QIRUPDWLRQ 'LVSDULW\ 5HVH
&KDOOHQJHY LQ DQ ,QWHUFRQQHFWHG :RUOG ~ $VOLE 3URFHHGLQJV 1HZ |,
1R SS

%R\G $QGUHZ 3% *RDO %DVHG $SSURDFK WR WKH (YDOXDWLRQ DQG 'RFXP
5HHQJLQHHULQJ ~ $VOLE 3URFHHGLQJY 1HZ ,QIRUPDWLRQ 3HUVSHFWLYHYV

%R\G $QGUHZ 30 XOWL &KDQQHO ,QIRUPDWLRQ 6HHNLQJ $ )X]]\ &RQFHSW
URFHHGLQJVY 1HZ ,QIRUPDWLRQ 3HUVSHFWLYHV 9RO 1R SS

%R\G $QGUHZ 37KH *RDOV 4XHVWLRQV ,QGLFDWRUV OHDVXUHV *4,0 $
RI &« XVWRPHU 6DWLVIDFWLRQ ZLWK H &RPPHUFH :HEVLWHY ~ $VOLE 3URFHH
3HUVSHFWLYHV 9RO 1R SS $ZDUGHG 2XWVWDQGLQJ 3DSHLU

%R\G $QGUHZ 37KH )LYH OD[LPV RI 3URMHFW 6DWLVIDFWLRQ ~ $VOLE 3URF
3HUVSHFWLYHV 9RO 1R l1RYHPEHU "HFHPEHU SS

&RQIHUHQFH 3URFHHGLQJV

%R\G $QGUHZ DQG -RKQ %R\G 32*7KRXJKWV RQ WKH (YDOXDWLRQ RI 60
SUHVHQWHG DW WKH ,QWHUQDWLRQDO &RXQFLO RI 6PDOO % XVLQHVV & |
BULQWHG LQ &RQIHUHQFH 3URFHHGLQJV

SUDFWLWLRQHU 3XEOLFDWLRQV

% R\G $QGUHZ 36 SRWOLJKW 7DNLQJ 3HUVRQDOLVDWLRQ 3HUVRQDOO\" &F
,VVXH 6HSWHPEHU

%R\G $QGUHZ 33URFHVV YV 7HFKQRORJ\" &RQWHQW ODQDJHPHQW )REFX'



YR\G $QGUHZ 37KH 3HUIHFW OHUJHU 0\WK" ,7 &RQVXOWDQW 'HFH

%R\G $QGUHZ J 37KH +RQH\PRRQ BWUDWHJI\" ,7 &RQVXOWDQW -DQX
%R\G $QGUHZ K *,Q 6LFNQHVV DQG LQ +HDOWK ~ ,7 &RQVXOWDQW )H
%R\G $QGUHZ E 3**RDO GULYHQ .QRZOHGJH 'LVFRYHU\" .QRZOHGJH O
ss

%R\G $QGUHZ F 30L[LQJ D &KDQQHO &RFNWDLO OXOWL &KDQQHO &F
ODQDJHPHQW )RFXV 9RO ,VVXH 0D\ Ss

%R\G $QGUHZ G 2% RRN 5HYLHZ ,QIRUPDWLRQ 2ULHQWDWLRQ &I
9ROXPH ,VVXH 0DUFK KWWBLODEDH MBDMRFXY FRP [T DVS VLG $3$ (
o' % $% $ DUWLFOHLG ( ) ) % Yy )( $% %) T[ GLVSO

DFFHVVHG

% R\G $QGUHZ | 38QGHU WKH OLFURVFRSH OHDVXULQJ WKH 5HWXI
&RQWHQW ODQDJHPHQW )RFXV 9ROXPH ,VVXH - X0\ $XJIXVW SS

% R\G $QGUHZ 3S& RQWHQW ODQDJHPHQW IRU &XVWRPHU 6DWLVIDFWLRQ'
9ROXPH ,VVXH -DQXDU\ KWW ® L ODZEZOR P DRVF XV FRP [T DVS VLG $$%
& [ONeN ' 4 % $% $ DUWLFOHLG % (% O' %

) ! & T[ GLVSODY KRHFV VH G

8QSXEOLVKHG :KLWHSDSHUYV

% R\G $QGUHZ D 3" HYHORSLQJ D 8QLILHG ,QIRUPDWLRQ ,QIUDVWUX
6\VWHPV "HYHORSPHQW" 8QSXEOLVKHG :KLWHSDSHU -DQXDU\
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*ORVVDU\

$FURQ\BKRUW '"HILQLWLRQ 'HILQLWLRQ

$'2

$3i

% %

%32%,

%6 &

&00

&06

$YHUDJH 'D\WOHWULF XVHG LQ FDVH WR PHDVXUH UHVSRQVLYH
2XWVWDQGLQWHDP

$SSOLFDWLR@SSOLFDWLRQ 3URJUDPPLQJ ,QWHUIDFH $

B3URJUDPPLQJRUPDW XVHG E\ DQ DSSOLFDWLRQ SURJUDF

,QWHUIDFH RSHUDWLQJ VI\VWHP RU VRPH RWKHU FRQWL
GDWDEDVH PDQDJHPHQW V\VWHP '%06 RU
SURWRFRO $3,V DUH LPSOHPHQWHG E\ ZUL!
SURJUDP ZKLFK SURYLGH WKH OLQNDJH WR
H[HFXWLRQ 7KXV DQ $3, LPSOLHV WKDW VF
DYDLODEOH LQ WKH FRPSXWHU WR SHUIRUP
EH OLQNHG LQWR WKH H[LVWLQJ)WRPRIUDP V
KWWZSZZ WHFKZHE FRP HQFYFORSHGLD GHIPHWHUP

% XV L @QHRV V S5HIHUV WR RQH EXVLQHVY FRPPXQLFDWLQJ
% XVLQHVYV JURPKWWS ZZZ WHFKZHE FRP HQFYFORSHGLD GH

%$6A ,, %DVHDV DQ HIIRUW E\ LQOWHUQDWLRQDO EDQNLQJ \
WKH RULJLQDO LQWHUQDWLRQDO EDQN FDSLWDO D
KWWS ZZZ IHGHUDOUHVHUYH JRY JHQHUDOLQIR E

WXVLQHURFHVYFFRUGLQJ WR /LQWKLFXP D S % XVLQHV\
2ULHQWHG $SSOLFDWLRQ ,QWHJUDWLRQ %32%, SURYLGHV 3
$SSOLFDWLR@KDW VSDQV PDQ\ DSSOLFDWLRQV DQG GDWD VWR
,QWHJUDWLRRI D FRPPRQ EXVLQHVV SURFHVV WKDW FRQWUR

KXPDQV LQWHUDFW WR IXOILO XQLTXH EXVLQHVV L

%DODQFHG 6BRYBFDILWGO VIVWHP WKDW OLQNV URXQGHG SHUIF
KLJK OHYHO EXVLQHVY REMHFWLYHVY 'HYHORSHG
%6& SUHVHQWY WKH IRXU YLHZV RI WKH RUJDQLVD
FXVWRPHU LQWHUQDO DQG OHDUQLQJ DQG JURZMW

&DSDELOLW\ $ SURFHVV GHYHORSHG E\ 6(, LQ WR KHC
ODWXULW)\ ORBS®OLFDWLRQ RI DQ RUJDQL]DWLRQIV VXSS
7KH SURFHVV LV EURNHQ GRZQ LQWR ILYH Z
VHTXHQWLDO GHYHORSPHQW ,QLWLDO 5HS
DQG 2SWLPRIREQJ
KWWS 27272 WHFKZHE FRP HQFYFORSHGLD GHIPHW

EGROQWHQW 6RIWZDUH WKDW PDQDJHVY GRFXPHQWYV IRU
ODQDJHPHQWVWRUDJH PDLQWHQDQFH DQG UHWULHYDO |
6\VWHP DQG DOO UHODWRG HOHPHQWYV
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&50

vz

(%,

(53

*E,)

*4,0

*40

KW W S Z727Z WHFKZHE FRP HQFYFORSHGLD GHILQHWHU

&RPSRVLWH $Q DSSOLFDWLRQ EXLOW E\ FRPELQLQJ PXC
$SSOLFDWLR@SSOLFDWLRQ FRQVLVWY RIIXQFWLRQDOLV
VRXUFHV ZLWKLQ D VHUYLFH RULHQWHG DU
FRPSRQHQWY PD\ EH LQGLYLGXDO ZHE VHU
IURP ZLWKLQ RWKHU DSSOLFDWLRQV RU H(
KDYH EHHQ SDFNDJHG DV ZHE VHYYARAFAHV R
KWWS ORRVHOYFRXSOHG FRP JORVVDUY FRP'RVL)

&EXVWRPHU $Q LOWHIJUDWHG LQIRUPDWLRQ V\VWHP WKI
5HODWLRQVKERQWURO WKH SUHVDOHY DQG SRVW VDOHYV
ODQDJHPHQW &50 HPEUDFHYVY DOO DVSHFWV RI GHDOLQJ Z
FXVWRPHUV LQFOXGLQJ WKH FDOO FHQWU'
WHFKQLFDO VXSSRUWRPQG ILHOG VHUYLFH
KWWS ZZZWEHFRP HQFYFOR'HGLD GHIPHWHUP LK

'RFXPHQW 7\SHWHP SODWH WKDW GHILQHYVY WKH FRQWHQWYV RI D«
'"HILQLWLRQV

(QWHUSULVHS5HIHUVY WR LQWHJUDWLQJ DSSOLFDWLRQV L
$SSOLFDWLRQRUIDQL)DWERQ
,QWHIJUDWLR@®@wwW' ZZZ WHFKZHE FRP HQFYFOR'HGLD GHIPHWE

(QWHUSULVH$Q LQWHJUDWHG LQIRUPDWLRQ V\VWHP WKI
S5HVRXUFH 30DbIOWKRRQ DQ HQWHUSULVH (YROYLQJ RXW RI
(53 LPSOLHVY WKH XVH RI SDFNDJHG VRIWZD
VRIWZDUH ZULWWHQ E\ RUIRU RQH FXVWRP
WR LQWHUIDFH ZLWK DQ RUJDQL]DWLRQTYV F
GHJUHHV RI HITRUW DQG GHSHQGLQJ RQ W
PD\ EH DOWHUDEOH YLD WKH YHQGRUfV SUF
SURSULHWDU\ RU VWDQGDUGUERPRIJUDPPLQJ
KWW Z227Z WHFKZHE FRP HQFYFOR'HGLD GHIPHWE

*RDO EDVHG$ QHZ JRDO EDVHG PHWKRG EDVHG RQ *40 DQG *

,QIRUPDWLRQWKLY UHVHDUFK *E,) WDNHV WKH HDUO\ *40 *4,(

JUDPHZRUN WKH LWV URRWY LQ VRIWZDUH HQJLQHHULQJ WR S
DQG GRFXPHQWDWLRQ PHWKRG WR XQGHUVWDQG
H[FKDQJH

*RDO 4XHVWLR® *4,0 PHWKRG LV D ZD\ IRU VRIWZDUH HYDOXI
,QGLFDWRU OWBDW XWURHWZDUH PHDVXUHPHQW DFKLHYHV SUH
REMHFWLYHV $Q RII VKRRW RI *40 *4,0 DGGYV
GHILQLWLRQ VWHS ,QGLFDWRUV LQFOXGH WDEOH
UHSUHVHQWDWLRQV RI GDWD WKDW OLQN EDFN WR

*RDO 4 XHVWLR@HWKRG WR FROOHFW VRIWZDUH HQJLQHHULQJ
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+773

2%,

/02

2(,

2*60

328%,

326

OHWULF DUH HVWDEOLVKHG TXHVWLRQV OLQNHG WR WKH J
DUH GHULYHG WR VDWLVI\ WKH TXHVWLRQV

+HDOWK ,QVXAULIW@FH, SURYLGHY VWDQGDUGY IRU SDWLHQW KHI
SRUWDELOLWAMQDQFLDO GDWD LQWHUFKDQJH
$FFRXQWDELOLW\ $FW

RI 3XEOLF /Dz

+\SHU 7H[W OBKMN FRPPXQLFDWLRQV SURWRFRO XVHG WR
XS /IDQJXDJH :HE ,WV SULPDU\IXQFWLRQ LV WR HVWDEO
VHUYHU DQG WUDQVPLW +70/ SDJHV WR WKl
ILOHVY UHTXLUHG E\ DQuiRP73 DSSOLFDWLRQ
KWWSZZZWHFKYYHE FRP HQFYFOR'HGLD GHILQHWHU

,ORUPDWLRQ 0OHWKRG E\ ZKLFK DQ LQIRUPDWLRQ VHHNHU UHF
&KDQQHO GDWD ,QFOXGHV (PDLO :HE )DFH WR )DFH )D]
OHVVDJLQJ DQG 7H[W OHVVDJHV

,QRUPDWLRQ ?7©HRZD\ LQIRUPDWLRQ PRYHV WKURXJK D V\VWHP

,ORUPDWLRQ $RXRMM/ RU\ GDWDEDVH RU ILOH ZKHUH LQIRUPD

,QIRUPDWLRQ&UHDWLQJ D PHFKDQLVP WR H[FKDQJH GDWD EHW?
2ULHQWHG DSSOLFDWLRQV LQFOXGLQJ GDWDEDVHY GHYLFHYV
$SSOLFDWLRQ
,QWHJUDWLRQ

/IRZ ODWXULWS$Q RUJDQLVDWLRQ ZLWKRXW DQ LQQDWH LQII
2UJDQLVDWLR@PSHWHQF\

2EMHFWLYH $@WILUWVLHU FRQFHSWXDO PRGHO VLPLODU WR WK
,QIUDVWUXFWXUH

2EMHFWLYH 3RAR@Q@QVXOWLQJ PHWKRG ZKHUHE\ REMHFWLYHV DU}
6WUDWHJ\ OHDYXMWHWR KLIK OHYHO REMHFWLYHY VWUDWHJILH
DUH RXWOLQHG

3RUWDO 2ULHQ@WWIOV DUH D PHDQV RI SUHVHQWLQJ LQIRUPDW

$SSOLFDWLRQ@QRXUFHYV ZLWKLQ WKH RUJDQLVDWLRQ .QRUU

,OQOWHIJUDWLR®ULHQWHG DSSOLFDWLRQ LQWHJUDWLRQ SURYLGH
LQIRUPDWLRQ

BRLQW RI 6DO&DSWXULQJ GDWD DW WKH WLPH DQG SODFL!
XVH FRPSXWHUV RU VSHFLDOL]HG WHUPLQD


http://w

606

62%

629,

62%3

62;

9%5

FDWKHJIJLVWHUV EDU FRGH UHDGHUV RSWLF
VWULSH UHDGHUV IRU DFFXUDWHO\ DQG LQ
WUDQVDBMARQ

KWWS ZZZMNWHFRP HQFYFORRHGLD GHIPHWHUP LK

6LPSOH OHVVDBJWM PHVVDJILQJ WHFKQRORJ\ LQ PRELOH SKRQHYV
6\VWHP

6HUYLFHYV 2WLMOMWHE IRU OLQNLQJ UHVRXUFHV RQ GHPI

$UFKLWHFWXWODMWH PDGH DYDLODEOH WR RWKHU SDUWLFL!
LQGHSHQGHQW VHUYLFHV WKDW DUH DFFHV
SURYLGHV IRU PRUH IOH[LEOH ORRVH FRXSH
WUDGLWLRQDO V\VWHPV DUFKLWHFWXUHYV
KWWS ORRVHOYFRXSOHG FRP HORVVDUY 628%

6HUYLFHV 2 WBLObOQWHGEGSSOLFDWLRQV WR VKDUH FRPPRQ EXVLQ
$SSOLFDWLRQ
,QWHJUDWLRQ

6LPSOH 2EMBEWE VHUYLFH PHVVDJH EDVHG SURWRFRO EDVHG
$FFHVYV 3URWRARIOVLQJ VHUYLFHV RQ WKH :HE

6DUEDQHYV 2P@OHWHG DIWHU WKH (QURQ DQG :RUOG&RP VFDQC
V. GHILQHYVY WKH W\SH Rl UHFRUGV WKDW PXVW
KRZ ORQJ

8QLYHUVDO $ ZHE VHUYLFH WHFKQRORJ\ $Q LQGXVWU\
'"HVFULSWLRQEXVLQHVYVY UHJLVWU\ FDWDORJXH RI :HE V&I
'LVFRYHU\ DQGWHZDUGVKLS R 2%$6,6 LQ DV WKH YHUYV
,QWHJUDWLR@'', ZDV UHOHR¥HG

KWWS Z2727Z WHFKZHE FRP HQFYFORSHGLD GHILQH

8VHU ,QWHUIDKH FRPELQDWLRQ RI PHQXV VFUHHQ GHVL
FRPPDQG ODQJXDJH DQG RQOLQH KHOS ZKl
LOQWHUDFWYV ZLWIKR®D FRPSXWHU
KWW S Z272Z WHFKZHE FRP HQFYFORSHGLD GHIPHW

9DOXH $GGHGSQ RUJDQL]DWLRQ WKDW DGGV YDOXH WR D V\VWH
5HVHOOHU

:RUOG :LGH :BR LQWHUQDWLRQDO LQGXVWU\ FRQVRUWL X
&RQVRUWLXP%HUQHUV /HH WR GHYHORS VWDQGDUGYV IR L
86 E\ WKH &RPSXWHU 6FLHQFH DQG $UWLIL
IDERUDWRUZZXYWOGM PLWR B G X
KWWS Z72Z WHFKZHE FRP HQFYFORSHGLD GHIPHW
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: HE 6HUYLFHY JURXS RI UHODWHG DSSOLFDWLRQV WKDW FDQ E
LQYRNHG RYHU WKH LQWHUQHW 2IWHQ XVLQJ RQF
IROORZLQJ WHFKQRORJLHVY 62%$3 8'', :6'/

$XWRPDWHG UHVRXUFHYV DFFHVVHG YLD WK
VRIWZDUH SRZHUHG UHVRXUFHV RUIXQFWL
FDSDELOLWLHY FDQ EH DFFHVVHG DW DQ L
ZHE VHUYLFHV XVH ;0/ WR LQWHUDFW ZLWK
WKHP WR OLQN XS RQ GHPDQ@&rPXVLQJ ORRVI
KWW' ORRVHO YFRX'OHG FRP JORVVDUY ZH|

16/ HE 6HUYLFHVS$ ZHE VHUYLFHV WHFKQRORJ\
'"HVFULSWLRAQ
/IDQJXDJH
;0/ (( WHQVLEOH B3DOGNRWD GHVFULSWLRQ WHFKQRORJ\ RSHQ

XS /IDQJXDJHIURP WKH : & ,W LV XVHG IRU GHILQLQJ GD\
DQG EXVLQHVV WR EXVLQHVV GRFXPHQWYV
VWUXFWXUH DV +70/ KRZHYHU ZKHUHDV +7
HOHPHQWY DUH GLVSOD\HG ;0/ GHILQHV ZK
:KLOH +70/ XVHV SUHGHILQHG WDJV ;0/ DOC
E\ WKH GHYHORSHU RI WKH SDJH 7KXV YLU
DV SURGXFW VDOHVY UHS DQG DPRXQW C
DOORZLQJ :HE SDJHV WR IXQFWLRQ OLNH GI
SURYLGLQJ D FRPPRQ PHWKRG IRU LGHQWLI
EXVLQHVV WR EXVLQHVV WUDQVDFWLRQV D!
HOHFWURQLF GDWD LQWHURKRK®DRQJH DQG :HE
KWWS 2727ZZ WHFKZHE FRP HQFYFOR'HGLD GF
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$SSHQGLFHV

2WKHU *RDO 'ULYHQ 7RS 'RZQ $SSURDFKH

*40 DQG *4(0 DUH QRW WKH RQO\ JRDO GULYHQ PHWKR
EH DQ H[KDXVWLYH OLVW WKUHH DGGLWLRQDO PHWKI
.DSODQ DQG 1RUWRQYV %DODQFHG 6FRUHFDUG %6&
,QIUDVWUXFWXUH 2(, J)UDPHZRUN DQG 3URFWRU *D
DQG OHDVXUH 2*60 PHWKRG

%DODQFHG 6FRUHFDUG %6&

2UJDQL]DWLRQDO HYDOXDWLRQ WHFKQLTXHV VXFK

VFRUHFDUG %6& SURYLGH DQ LQWHUHVWLQJ VWDUW
EXVLQHVYV IRFXVVHG LQIRUPDWLRQ UHWULHYDO UHTX
KLVWRULFDO ILQDQFLDO SHUVSHFWLYH OLNH PDQ\ D
DGGLWLRQDO RSHUDWLRQDO FRQVLGHUDWLRQV IRU P
SURFHVVHVY DQG RUJDQL]DWLRQDO OHDUQLQJ .DSODQ

.DSODQ DQG 1RUWRQ DQDORJLVH WKDW WKH %6& SL
FRFNSLW > OLNH@" YLHZ RI WKH RUJDQL]JDWLRQ E\ DQ

f +RZ GR RXU FXVWRPHUV VHH XV FXVWRPHU SHUV
:KDW PXVW ZH H[FHO DW LQWHUQDO SHUVSHFWL

++

¥ &DQ ZH FRQWLQXH WR LPSURYH DQG FUHDWH
SHUVSHFWLYH "
f +RZ GR ZH ORRN WR VKDUHKROGHUV ILQDQFLDO

0XFK RI WKLY VHFWLRQ SUHYLRXVO\ DSSHDUHG LQ %R\G DQG % R\G



$O00 Rl WKHVH TXHVWLRQV DUH FUXFLDO IRU PDQD
LQIRUPDWLRQ QHHGY 7KH IRXU GLVSDUDWH YLHZV D
PDQDIJHPHQW UHSRUW IRU FURVV IXQFWLRQDO PDQD.
EXVLQHVYV )LJIXUH 7KH DGYDQWDJH RI WKLV I
LQIRUPDWLRQ RYHUORDG E\ OLPLWLQJ WKH QXPEHU R

$FFRUGLQJ WR .DSODQ DQG 1RUWRQ 3FRPSDQL
PHDVXUHV" LPSO\LQJ WKDW WKH SUROLIHUDWLRQ RI P
IURP WKH PRVW FULWLFDO +%5

JLIXUH %DODQFHG 6FRUHFDUG /LQNV 3HUIRUPDQFH OHDVXUH

BRXUFH .DSODQ DQG 1RUWRQ +%5

%YHORZ HDFK RI WKH IRXU VFRUHFDUG SHUVSHFWLYHYV
JLODQFLDO 3HUVSHFWLYH

KLOH LW LV JRRG PDQDJHPHQW SUDFWLFH WR OLQN |
DOO WRR RIWHQ FRUSRUDWLRQV XVH WKH VDPH EODQI
I1RUWRQ S , QVWHDG WKH\ UHFRPPHQG FUDIV
EDVHG RQ WKH VWUDWHJILHVY RI WKH FRPSDQ\ )RU HJCLC
PHDVXUH SHUFHQWDJH RI UHYHQXH RU VDOHV JURZWK



SVXVWDLQ VWDJH™ EXVLQHVV ZRXOG QDWXUDOO\ EH P
&RQYHUVHO\ B3KDUYHVW" VWDJH EXVLQHVV ZRXOG EI
PHDVXUHY DQG UHGXFWLRQV LQ ZRUNLQJ FDSLWDO
8OWLPDWHO\ WKHVH VWUDWHILF WKHPHV GULYH Wi
FRQVWUXFW WKH VFRUHFDUG

&XVWRPHU BHUVSHFWLYH

,Q WKLV SHUVSHFWLYH FRPSDQLHV GHWHUPLQH WKH
FRPSHWH LQ DQG GHYHORS PHWULFV DFFRUGLQJO\ 3
WKDW ZLOO GHOLYHU WKH UHYHQXH FRPSRQHQW RI
.DSODQ DQG 1RUWRQ S

'LWK WKH VHJPHQWY LGHQWLILHG WKH FRPSDQ\ PX\
DGGUHVVHV WKH WDUJHW FXVWRPHUfV QHHGV &XVW
OR\DOW\ UHWHQWLRQ DFTXLVLWLRQ DQG FXVWRPHU
1IRUWRQ IRXQG WKDW FRPSDQLHV RIWHQ SURGXFH W
JHQHULF PHWULFV WKDW DSSO\ WR QHDUO\ DOO FRP
GLIIHUHQWLDWRUV OHWULFV LQ WKH FRUH JURXS Z
UHWHQWLRQ FXVWRPHU DFTXLVLWLRQ FXVWRPHU \
.DSODQ DQG 1RUWRQ S 9DOXH SURSRVLWLRC(
SURGXFW VHUYLFH DWWULEXWHVY ZKDW PDNHV WKH
VXVWDLQDEOH" FXVWRPHU UHODWLRQVKLS GHOLYHL
UHSXWDWLRQ

,QWHUQDO 3HUVSHFWLYH

,Q WKLV SHUVSHFWLYH WKH RUJDQLVDWLRQ LGHQWLI
DGGUHVV WKH ILQDQFLDO DQG FXVWRPHU REMHFWLY
6SHFLILFDOO\ PHQWLRQHG DUH WKH LQQRYDWLRQ R:
LQQRYDWH WKH FRPSDQ\ PXVW VHQVH WKH QHHGV |
QHHGY LQWR QHZ SURGXFWV DQG VHUYLFHV 2SHUDWL



DJH GHOLYHUHG )LQDOO\ WKH WKLUG SURFHVV UHY
GHOLYHUV SRVW VDOH VHUYLFH DQG VXSSRUW

,QQRYDWLRQ PHDVXUHV FRXOG LQFOXGH SHUFHQWD.
QHZ SURGXFW LQWURGXFWLRQ YLV j YLV FRPSHWLWL
1RUWRQ S BURGXFW GHYHORSPHQW ZLOO
LQVWDQFH HUURUV SHU WKRXVDQG OLQHV RI FRGH RLU
EXVLQHVVY 3RVW VDOH VHUYLFH PHWULFV LQFOXGH |
DQG FURVV VHOO XS VHOO DQG UHSHDW SXUFKDVH

TXDOLW\ FRVWV DQG WLPH DUH UHODWLYHO\ FRPPRQ
DQG 1RUWRQ XUJH FRPSDQLHV WR XVH WKLV SHUVSHF
EDVHG RQ WKH H[SHFWDWLRQV RI FEXVWRPHUV VHJPHQ
.DSODQ DQG 1RUWRQ S

/JHDUQLQJ DQG *URZWK 3HUVSHFWL

$FFRUGLQJ WR .DSODQ DQG 1RUWRQ WKH SXUSRVH
LQIRUPDWLRQ DQG WKH LQIUDVWUXFWXUH WR HQDEOH
VHW RXW LQ WKH RWKHU WKUHH SHUVSHFWLYHV .DS
PDQDJHUVY DUH UHZDUGHG DQG PRWLYDWHG RQ DFKLH
LQYHVW HLWKHU LQ WUDLQLQJ V\VWHPV RU SURFH\
ORQJHU WHUP LQLWLDWLYHV 7KH LQFOXVLRQ RI W
LOQYHVWPHQWY DUH EHLQJ PDGH DQG DUH PHDVXUHC
UHVHDUFK WKUHH FDWHJRULHV RI LOWHUQDO SHUVSH

LQIRUPDWLRQ V\VWHPV DQG PRWLYDWLRQ HPSR

OHWULFV LQ WKH HPSOR\HH JURXS LQFOXGH HPSOI
SURGXFWLYLW\ $Q H[SDQGHG JURXS RI PHWULFV PLJI
DYDLODELOLW\ RI VWUDWHJILF LQIRUPDWLRQ



Q WKH OLWHUDWXUH WKLV VHHPV WR EH WKH PRV
LOWHUHVWLQJ WR QRWH WKDW WKH .DSODQ DQG 1RU!'
PRVW RIWHQ ODFNHG IRUPDO PHDVXUHPHQWY RQ WKL

%XLOGLQJ D %DODQFH 6FRUHFDUG

7R EHJLQ XVLQJ WKH %6& PHWKRG .DSODQ DQG 1RUYV
PXVW GHWHUPLQH JRDOV DQG PHDVXUHV IRU HDFK L
LQWHUQDO SURFHVVHYV DQG LQQRYDWLRQ DQG OHDUQ

.DSODQ DQG 1RUWRQ EHOLHYH WKDW HDFK RUJDQLVD!
D VFRUHFDUG ZLOO GLIIHU +%5 > S @ $V
$0' DQG $SSOH WKH VHQLRU ILQDQFLDO PDQDJHU GH
SHUVRQ LV OLNHO\ IDPLOLDU ZLWK WKH VWUDWHJILF
RUJDQLVDWLRQV WKDW KDYH QRW \HW GHWHUPLQHG |
.DSODQ DQG 1RUWRQ RXWOLQH DQ HLJKW VWHS SURF

> S @

SUHSDUDWIKRQILUVW VWHS LV WR LGHQWLI\ D E
LPSOHPHQWDWLRQ 7KLV XQLW VKRXOG EH VHO
FXVWRPHUV SURGXFW DQG GLVWULEXWLRQ

,QWHUYLHZV )LOWWS5RXE@OFNJURXQG SDFN LV Sl
JURXS RI VHQLRU PDQDJHUV 7KLV SDFN FRQV
RQ WKH EDODQFHG VFRUHFDUG DV ZHOO DV WK
VWUDWHI\ $ %6& IDFLOLWDWRU FRQGXFWV LQWH
WR REWDLQ WKHLU YLHZ WKH FRPSDQ\YfV REMHF
SRVVLEOH VFRUHFDUG PHDVXUHV 7KLV LQWHUYL
VWDNHKROGHUYV VXFK DV FXVWRPHUY DQG VLJQLIL

([HEFXWLYH :RUNVKRS WKHVRAD GRIBBHQW WHDP LV
LQ D ZRUNVKRS VHWWLQJ WR GLVFXVV WKH SURSF
VWUDWHJI\ WKH JURXSV LV WKHQ DVNHG WR DQV:



P\ YLVLRQ DQG VWUDWHJI\ KRZ ZLOO P\ SHUIRUPD
FXVWRPHUV IRU LQWHUQDO EXVLQHVV SURFHVVH
JURZ DQG LPSURYH"" LWK WKLV LQIRUPDWLRQ \
SURSRVDOV IRU RSHUDWLRQDO PHDVXUHYV

,(OQWHUYLHZYV OG6HFRQRVKRKY®DIH WKH IDFLOLWD
LQIRUPDWLRQ IURP WKH URXQGV RI LOQWHUYLHZL
HDFK RI WKH VHQLRU H[HFXWLYHVY DERXW WKH SUI
LOQWHUYLHZY WKH IDFLOLWDWRU WULHV WR VXV
LPSOHPHQWLQJ WKH VFRUHFDUG

([HFXWLYH :RUNVKRS @GHFREE RRIXWAIRXQG RI LQ
JURXS LV H[SDQGHG WR LQFOXGH GLUHFW UHSRU
PDQDJHPHQW

([HEXWLYH :RUNVKRS TKLWXBRIREQG WKH VHQ!
UHYLHZ WKH SUHYLRXV ZRUN DQG WU\ WR FRPH
REMHFWLYHY DQG PHDVXUHPHQWY  $GGLWLRQD
RXWOLQHG LQFOXGLQJ WKH FRPPXQLFDWLRQV S¢
VIVWHPY GHYHORSPHQW

,PSOHPHOWDWHKBQFDWHG WHDP LV IRUPHG WR LP
LQFOXGLQJ OLQNLQJ WKH REMHFWLYHV WR WK
SURJUDPPH WR WKH RUJDQLVDWLRQ +HUH IHHGE
LQFRUSRUDWHG WR H[SDQG WKH VFRUHFDUG

3HULRG S5HWMYHZWHUO\ RU PRQWKO\ PHWULFV DUH
$QQXDOO\ WKH SURJUDPPH LV UHYLHZHG WR D
LQIRUPDWLRQ

6WHSV Rl WKH *E,) PRGHO PD\ EH XVHIXO IRU WKFE
LPSOHPHQWDWLRQ SURJUDPPH RXWOLQHG DERYH 7KF
XVHIXO LQ VWHSV GHSLFWHG DERYH



$Q (YROYLQJ OHWKRG

,Q ODWHU ZRUN .DSODQ DQG 1RUWRQ RXWOLQH KRZ

PDQDJHPHQW V\VWHP 7KLV SURFHVV LQYROYHV
f 7UDQVODWLQJ WKH YLVLRQ
+ &RPPXQLFDWLQJ DQG OLQNLQJ >VWUDWHJI\ WR XC
$ %XVLQHVV SODQQLQJ
+ )HHGEDFN DQG OHDUQLQJ >WKURXJK WHVWLQJ D¢

&OHDUO\ %6& SURYLGHV DQ LQWHUHVWLQJ VWDUWI
IUDPHZRUN IRU WKH HYDOXDWLRQ RI RUJDQL]DWLRQEC
WKH IRFXV RQ FXVWRPHU VDWLVIDFWLRQ PHDVXUHYV
PHWKRG LV OLPLWHG LQ WKDW LW WUDGLWLRQDOO\ L
SUHGHWHUPLQHY HYDOXDWLRQ DUHDV $OWKRXJK IR
LWV VWUHQJWKYV OF. HHKDQ HW DO S SRLQW
PHWULFV WKDW PDQDJHUV KDYH DW WKHLU GLVSRVDC
WKH EDODQFHG VFRUHFDUG

&RPSDULVRQ RI %6& DQG *40

7KHUH DUH D IHZ IXQGDPHQWDO GLIIHUHQFHV EHWZHHI
*40 LV WHFKQIRXHGHULYLQJ PHDVXUHVSHWKIRUPDYD FH ¢
PHDVXUHPHQW IBWRPOIZRUHWN DQG $EUDQ +RZHY
GLVEXVVLRQ LQ WKH PDLQ ERG\ Rl WKLV UHVHDUFK
5HJDUGOHVV WKH OLWHUDWXUH SUHVHQWY HYLGHQF
H[FOXVLYH %HENHU DQG %RVWHOPDQ DGYRFDWH D F
SEULGJH WKH JDS EHWZHHQ EXVLQHVV DQG WHFKQLF
EHQHILWY Rl WKLV FRPELQDWLRQ DUH WKUHH IROG

&RPPRQ YLYRBRQV DUH DJUHHG RU DW OHDVW X
RUJDQLVDWLRQ IURP VHQLRU PDQDJHPHQW GRZQ



,QIRUPDWLRQ LQIULDPWWDUIXHEW PO SURPRWHYV FRPPI
DQG GLVVHPLQDWLRQ

%DODQFHG SHUDSIHFMWILYWR FRQVLGHUDWLRQ ERW
FRQVLGHUDWLRQV L H FXVWRPHU ILQDQFLDO Sl

'LWK WKH ZHOO GHILQHG SHUVSHFWLYH RXWOLQHG L
IRUWK LQ %6& OLWHUDWXUH *E() FRXOG EH D JRRG W
HIWUDFW %6& LQIRUPDWLRQ IURP XQGHUO\LQJ LQIRUP

2EMHFWLYH (QWLW\ ,QIUDVWUXFWXUH )UL

$QRWKHU WHFKQLTXH LV WKH 2(, IUDPHZRUN %R\G
*40 WKLV PHWKRG ZDV GHYHORSHG IRU XVH LQ WKH I
V\VWHPV 7KH 2(, IUDPHZRUN )LJXUH DQG SUH
UHVHDUFKHUV ZLWK DQ HYDOXDWLRQ PHWKRG ZKHUHI
REMHFWLYHV DUH OLQNHG WR VSHFLILF PHDVXUHV R
IXUWKHU WKDQ %6& E\ OLQNLQJ WKH PHDVXUHV ZL
LQIRUPDWLRQ DUFKLWHFWXUH

JLIXUH 7KH 2ZEMHFWLYH (QWLW\ ,QIUDVWUXFWXUH (Y

7KH 2(, IUDPHZRUN VWDUWYV ZLWK WKH LQIRUPDWLRQ
GHWHUPLQH HDFK EXVLQHVV HQWLW\ WKDW ZLOO QHH



WH EXVLQHVV REMHFWLYH (QWLWLHV FDQ JHQHUDOC
LV HQWLWLHV DUH WKH 3SHUVRQ SODFH RU WKLQJ
DFKLHYLQJ REMHFWLYHV /DVWO\ HQWLWLHV DUH PD
D JDS DQDO\VLV LV FRQGXFWHG WR GHWHUPLQH ZKDV
WR EH GHYHORSHG WR VXSSRUW WKH HYDOXDWLRQ SL

2QFH WKH 2(, H[HUFLVH LV FRPSOHWHG IRU HDFK RI \
HPHUJHV WKDW HQFRPSDVVHV DOO Rl WKH %6& FRQVL
%XVLQHVV 3URFHVVHYV DQG ,QQRYDWLRQ DQG /HDUQL
SDUWQHUV HPSOR\HHV DQG WHFKQRORJ\ )LIJXUHV

LOOXVWUDWLYH LQ QDWXUH DV HDFK ILUPYV 2(, IUDF
WKH VWDWHG REMHFWLYHV DQG LQIOXHQFHG HQWLWL
WKH SURMHFW JRDOV DUH SXW LQWR WKH FRQWH[W R

JLIXUH 7KH 2(, )UDPHZRUN IRU D 7\SLFDO %XVLQH\

6RXUFHV $GDSWHG IURP %R\G E S DQG %R

$V VHHQ EHORZ WKH OLQNLQJ RI WKH KLJK OHYHO RE
XQGHUO\LQJ LQIUDVWUXFWXUH IROORZV D *40 OLNH S|



YLIXUH /JLQNLQJ OLVVLRQ 6WDWHPHQW WR ,QIRUPDWLRQ ,QIU

2
R
s
&0 &XVWRPHU
CDWLVIDEWLRGURGXFWLYLWQQRYDWLRQ 4XDOLW\ JLQDQFLDO
QS EMHFWLYHV2EMHEWLYHV2EMHFWLYHV2EMHFEWLYHYV
2EMHEWLYHYV
(PDLO /RJIV 6SUHDGVKHHWYV
JHIDF\ ‘DWD 3HUVRQDO 'DWDEDVHYV
6RXUFH %R\G E S

$JDLQ OLNH *40 WKLV WHFKQLTXH LV KLJKO\ IOH[LEO
VLWXDWLRQV )LJXUH EHORZ VKRZV KRZ 2(, LV OLF
XQGHUVWDQGLQJ D PXOWL FKDQQHO FRQWHQW PDQD



$ FODVVLF LOOXVWUDWLRQ RI ZK\ D WHFKQLTXH VXFK
RUJDQLVDWLRQV WKDW HQJDJH LQ H FRPPHUFH , Q

JHQHUDWLRQ LV RIWHQ 3VWRYH SLSHG™ DzZD\ IURP Wtk
VI\VWHPV 1RW RQO\ GRHV WKLV FDXVH SUREOHPV LQ
ZHEVLWH OHDGLQJ WR LQFUHDVHG FXVWRPHU VHUYL
EXW DQDO\VLV RI WKH HQWLUH EXVLQHVV EHFRPHYV

SURFHVV IRU DQ H FRPPHUFH VLWH PD\ EH DV IROORZ)\

,PSRUW RU HQWHU QHZ SURGXFWYV LQWR SURGXF)
(GLW RU GHOHWH ROG RIIHULQJV
,PSRUW QHZ FDWDORJXH RQWR ZHEVLWH
*HQHUDWH PDUNHWLQJ WH[W DQG LPDJHV IRU QH.
3XEOLVK WR ZHEVLWH
7KLV FDQ EH D GDLO\ ZHHNO\ RU PRQWKO\ SURFHVV
OHYHOV PXVW EH PRQLWRUHG 2IWHQWLPHV PDQXDO
RI VWRFN LWHPV IURP WKH VLWH 7KLV SUREOHP LV |
PDUNHW DUH EHLQJ XWLOLVHG LI D FRPSDQ\ UXQV
UHPRYH WKH LWHP IRU WZR RU PRUH VHSDUDWH V\VW

EH GLVDSSRLQWHG ZKHQ WKHLU RUGHU FDQQRW EH IX

7KHVH VWRYHSLSH RU 3VLORV®™ DUH FDXVHG ZKHQ HEC
ILHIGRP UHJDUGLQJ FRQWHQW DQG GHFLVLRQV FDQ E
IDOO ZLWKLQ D FHUWDLQ EXGJHW "KHQ GHYHORS
PDQDJHPHQW VWUDWHJ\ WKH ILUP PXVW ILUVW LQYH
VRXUFHVY GHWHUPLQLQJ ZKDW DOUHDG\ H[LVWV ZKHU
1HW D GHWHUPLQDWLRQ QHHGV WR EH PDGH DV WR
QHHGHG LQ WKH IXWXUH 2QFH WKLV JDS DQDO\VLYV
UHTXLUHPHQWY FDQ EH VSHFLILHG 7KLV SURFHVV Vi
2Q0FH FRPSOHWHG FRPPRQDOLWLHV EHWZHHQ WKH V\
ILUP FDQ EHJLQ WR ORRN DW WHFKQRORJ\ LQWHJUDW.

7KLV GLVFXVVLRQ ZDV RULJLQDOO\ SUHVHQWHG LQ %R\G F



JLIXUH OXOWL &KDQQHO &RQWHQW ODQDJHPHQW '"HOLYHU\

6RXUFH %R\G F S

7KH DGYDQWDJHV RI WKLY WHFKQLTXH DUH LWV IOH[LE
WDNHV LQWR FRQVLGHUDWLRQ WKH XQGHUO\LQJ LQIR
FRPSDUHG WR RWKHU PHWKRGV H[SHQVH VKRXOG EH
RI *40 DQG LW FRXOG DOVR EH H[SDQVLYH &OHDUO\ |
WKH 2(, FRQVWUXFW FDQ EH FRQVLGHUHG D WUXO\
SUDFWLWLRQHUV



2EMHFWLYH *RDO 6WUDWHJ\ OHDVXUH 2°

/IDVWO\ WKH REMHFWLYH JRDO VWUDWHJI\ PHDVXU}
SURYLGHV DQ LQWHUHVWLQJ VWDUWLQJ SRLQW IRU U
LQIRUPDWLRQ VHHNLQJ UHTXLUHPHQWY $OWKRXJK Ul
GHYHORSHG E\ 3URFWRU *DPEOH .LQJKDP DQG 7XFI
PDQ\ FRQVXOWDQFLHYVY WKH YHULILDEOH RULJLQV RI
EXVLQHVV REMHFWLYHV WKDW DUH OLQNHG WR WKH F
JRDOV WR WKRVH REMHFWLYHV 2EMHEWLYHV DUH ZKI
JRDOV DUH DFKLHYDEOH WDUJHWV WKDW DGGUHVV W
XVHU ZLOO DFFRPSOLVK JRDOV DQG PHDVXUHV GHWI
2QFH WKH H[HUFLVH LV FRPSOHWHG WKH RUJDQLV
REMHFWLYHY DQG KDV SURGXFHG D GREFXPHQWHG DQG

JLIXUH 7KH 2*60 ORGHO

2XU 9LVLRQ LV

2EMHFWLYH *RDOV N 6WUDWHJIJLHV OHDVXUHYV

I v !

:KDW *° ° :KDW +RZ +RZ
"UDQi¥LwDWOYH WM™
WDUJHW RI OHFKDQLVP WR
SURJUHVV +RZ ZH ZLOO SURYLGH WKH
‘KDW ZH QHHG ZLWKLQ DFKLHYH JRDOV QXPEHULFDO
WR DFKLHYH VSHFELILFDOO\ DQVZHU ZKLFK
GHILQHG H\ FKRLFHV WR HVWDEOLVKHV
BWUHWFKLQJ WLPHIUDPH WDNH WR GHOLYSRWVLWLRQ YHUVXV
JRDOV JRDO V
5HTXLUH 7UDQVODWHYV
EUHDNWKURXJKWEMHFWLYHV LQWRSHFELILF +RZ WR WUDFN
QXPEHUV GHFLVLRQ RQJRLQJ
(QHUJL]H SHUIRUPDQFH
6SHFLILF DQG UHVXOW IRU
HDFK VWUDWHJ\
OHDVXUHDEOH
1XPEHUV
RUGV ‘DWHV RUGYV 1XPEHUV

6RXUFHV 7XFNHU DQG .LQJKDP



7KH DGDSWDELOLW\ RI 2*60 LV GHPRQVWUDWHG LQ I
LQFOXGHG DQ pbDVVXPSWLRQVY VWHS IRU XVH LQ HY
REMHFWLYHV %R\G Il S

7TDEOH 2*6$0 IRU D OXOWL FKDQQHO 6WUDWHJ\

2EMHFWLYRNOV 6WUDWHJIEWWXPSWLFHDW XUHYV
*HQHUDWH QHZRI /DXQFK D RI [ ...
UHYHQXH LQFUHPH@®WREOOH FXVWRPHU.EDVH
WKURXJK UHYHQXH FKDQQHO ZLOO
FRQWHQW UHXVH UHXVLQJ XNE QHZ
FRQWHQWFKDQQHO

&XVWRPHU ZLOO
SD\ ... IRU QHZ
FRQWHQW
6RUFH $GDSWHG IURP %R\G S

$OWKRXIK WKH OLWHUDWXUH RQ 2*60 LV VSDUVH WK
DGDSWDEOH DQG ULJRURXV 1RU GRHV LW VHHP WKDW
DQG DGPLQLVWHU :HDNQHVVHV DUH VLPLODU WR *40
IRFXV WRR PXFK RQ SUH GHWHUPLQHG PHDVXUHV QR
$JDLQ PRUH ZRUN QHHGV WR EH GRQH WR GHWHUPI
GHULYDWLYHV

&RPSDULVRQ RI (YDOXDWLRQ OHWKRGYV

$ FRPPRQ WKHPH LQ DOO WKH HYDOXDWLRQ WHFKQI
REMHFWLYHV DQG EXLOGLQJ DQ HYDOXDWLRQ SURJL
ZLWKRXW D FOHDU DQG GHPRQVWUDEOH REMHFWLYH

PHHW H[SHFWDWLRQV (DFK RI WKH GLVFXVVHG PHWKI

(OHPHQWYV RI WKLY VHFWLRQ DUH DGDSWHG IURP %R\G DQG %R\G



7TDEOH LQ KRZ LW JXLGHV WKH RUJDQL]DWLRQ LQ
RSHUDWLRQDO UHDOLW\ +RZHYHU ZLWKRXW PRGLILE
IRU WKH HYDOXDWLRQ RI LQIRUPDWLRQ IORZ

7TDEOH &RPSDULVRQ RI (YDOXDWLRQ OHWKRGYV

6WUHQJWKYV ‘"HDNQHVVHYV
%DODQFHBOO GRFXPHQWHG6WIHGE® KHHIBY LQ\ IRFXVHG
6FRUHFDBOMRU FRUSRUDWLRQ@Y BPXOVGECQHVY PHDVXUHV
VXSSRUWHG E\ FROMXOYWRSQHLEVHGHWHUPLQ
HYDOXDWLRQ DUHDV

*40 HOO GRFXPHQWHG3DRSHQWBIHWO\ WR FUHDWH
GHSOR\HG )OH[LECAHWGIDFRSWRBKEBMWLRQV DEI|
*4.0 6WUHQJIJWKYV Rl *40 IEEK®WMG" UHSHDWDELOLW\

LQFRUSRUDWHYV KL DISDHRBKK OLPLWV WKH G
EXVLQHVV RUJDQLYUBWLROPOPDWLRQ
REMHFWLYHYV 'RFXPHQWDWLRQ ZULWWH
FRQWH[W RI VRIWZDUH
PHDVXUHPHQW DQG HYDO:
ZLWK OLPLWHG XVH LQ ZL
FRQWH[W
2*60 9HU\ IOH[LEOH DQGOHQVRD® GRFXPHQWDWLR:
JUDVSHG DW DOO OHYRORXM WHWKRG
RUJDQLVDWLRQ
2(, 7LHV KLJK OHYHO EDHWLRRIERORJI\ XQWHVWHG
REMHFWLYHV WR WH¥DRXIDMLY.D WX RIQINV V
LQIRUPDWLRQ DU F KIHDOHDAMORDH KLSY 3URFHYV
JOH[LEOH LQ KDQGGORGRFXVWRWHWGHG
EXVLQHVV REMHFWLYHV VLWXDWLRQV

7KH /RZ ODWXULW\ 2UJDQLVDWLRQ $ :RUNI

7KLV VHFWLRQ ZLOO EHJLQ WR H[SORUH WKH QRWLRQ
FRQFHSW RI D SORZ PDWXULW\ RUJDQLVDWLRQ"™ /02 Il
EDVHOLQH XQGHUVWDQGLQJ RI PDWXULW\ LV LPSRUWL
DELOLWLHV WR EHJLQ WR DGGUHVYV LQIRUPDWLRQ GLV

,Q WKH LPPDWXUH RUJDQLVDWLRQ SURFHVVHV DUH
ULJRURXVO\ DGKHUHG WR UHDFWLRQDU\ DQG VKRUMW
$V D UHVXOW SODQQLQJ LV DG KRF EXGJHWYV DQG VI



TXDW\ VXIIHUV LQ HIITRUWV WR PHHW DUELWUDULO\ VF
ORZ PDWXULW\ HQYLURQPHQWY LW LV UHFRJQLVHG
GULYHQ E\ WHFKQRORJLFDO DQG FRVW LVVXHV -LDQJ
JRDOV EHJLQ WR JXLGH DQG GLUHFW RUJDQLVDWLRQI
$V RUJIJDQLVDWLRQV JURZ WKH IRFXV VKLIWV IURP
RUJDQLVDWLRQDO GHVLUH WR LQFRUSRUDWH SHUYLF
F\FOH 3DXON HW DO

30DQQLQJ PDWXULW\ KDV ORQJ EHHQ NQRZQ WR EH
VIVWHPV SURMHFWV -LDQJ HW DO DQG VHYHL
RUJDQLVDWLRQDO PDWXULW\ 20 LQ D TXDOLW\ FRQW
RI WKH UHYLHZHG 20 IUDPHZRUNV ,QIRUPDWLRQ 2UL
DELOLW\ WR XVH LQIRUPDWLRQ WR LWV SHUIRUPDQFI
GHYRLG RI DQ\ H[SOLFLW OLQNDJH WKDW EHWZHHQ R
PHWKRGRORJLHV $JDLQ SXOOLQJ IURP VRIWZDUH DC
PDWXULW\ PRGHO H[LVWV HJ &00 WKDW PRUH WKDQ
XQGHUVWDQGLQJ RUJDQLVDWLRQDO PDWXULW\ DV LW

&DSDELOLW\ ODWXULW\ ORGHO

7TKH FDSDELOLW\ PDWXULW\ PRGHO &00 LV EDVHG
LPSURYHPHQW DQG ZDV GHYHORSHG DV D ZD\ IRU R
VRIWZDUH GHYHORSPHQW SURFHVVHV 3DXON HW DO
PDQDIJHPHQW FRQVWUXFW DQG ODWHU DGDSWHG WR D
RI D ILYH VWHS SURFHVYVY 3DXON HW DO

' QLWLBBDUDFWHULVHG DV DG KRF DQG SRVVLE
SURFHVVHV DQG VXFFHVV GHOLYHU GHSHQGV RQ L
5HSHDWBHGHDWDEOH SURFHVVHY WR WUDFN FRV\
'LVELSOLQH LV LQ SODFH WR UHSHDW SUHYLRXV V
'HILQHG ODQDJHULDO DQG HQJLQHHULQJ SURFH
VWDQGDUGLVHG DQG LQWHJUDWHG LQWR RUJDQLYV



ODQDIJHGXDQWLWDWLYH PHDVXUHV DUH LQ SODF
SURMHFWYV
2SWLPLV&RQWLQXRXYV TXDQWLWDWLYH IHHGEDFN

7KLV VWXG\ SULPDULO\ FRQFHUQV LWVHOI ZLWK LQ
LQIRUPDWLRQ UHWULHYDO DQG LQWHJUDWLRQ HQYL!
&00 DUH OLNHO\ WKH PRVW UHOHYDQW ,Q &00 OHYF
PHDVXUH ODWHU LPSURYHPHQWY DQG SURJUHVV )RU
.H\ 3URFHVV $UHDV WKDW PXVW EH DGGUHVVHG )RU
/JHYHO RUJDQLVDWLRQ WKH IROORZLQJ DFWLYLWLHYV

3

&RQILIXUDWLRQ PDQDJHPHQW
4XDOLW\ DVVXUDQFH

6XEFRQWUDFW PDQDJHPHQW
3URMHFW WUDFNLQJ DQG RYHUVLJKW
3URMHFW SODQQLQJ

SHTXLUHPHQWY PDQDJHPHQW

- H+ + + +H

JRU D OHYHO RUJDQLVDWLRQ DFWLYLWLHV LQFOXGH

3HHU UHYLHZV
,QWHU JURXS FRRUGLQDWLRQ
6RIWZDUH SURGXFW HQJLQHHULQJ
,QWHJUDWHG VRIWZDUH PDQDJHPHQW
7UDLQLQJ SURJUDPPH

2UJDQLVDWLRQ SURFHVV GHILQLWLRQ
2UJDQLVDWLRQ SURFHVV IREXV

H + H+ H+ +H+ +H

7KH LGHD WKDW OHYHOV FRQVLVW RI FHUWDLQ 3NH\" DFWLYLWI
LQIRUPDWLRQ EHKDYLRXU FRQWH[W WKH NH\ DFWLYLWLHV ZLOO
FRPSOHWH GHILQLWLRQ RI HDFK DFWLYLW\ VHH 3DXON HW DO



W LV LPSRUWDQW WR QRWH WKDW ORZHU PDWXULW\ |
I[JURP KLJKHU OHYHOV +RZHYHU DWWDLQPHQW LV

IROORZHG LQ HYHU\ VLWXDWLRQ HYHQ ZKHQ D FULVI
DGYDQWDJHV RI WKLV WLHUHG PDWXULW\ IUDPHZRUN
DFKLHYHG FRVWV GURS GHYHORSPHQW WLPH EHFRPF
PXFK RI WKH UHZRUN FRPPRQ LQ OHYHO RUJDQLVDW
SURGXFWLYLW\ LQFUHDVHYV 7KH REYLRXV OHDUQLQ
EHKDYLRXU FRQWH[W LV WKH QHFHVVLW\ IRU ORZ PDV
KRF DQG FKDRWLF LQIRUPDWLRQ EHKDYLRXU DQG GHS

'RFXPHQWHG DQG UHSHDWDEOH LQIRUPDWLRQ JD
&RQVLVWHQW GHILQLWLRQV DQG PHWULFV

ODLQWDLQ WUDFHDELOLW)\ IURP VRXUFH WR RXW S
30DQQHG DQG PDQDJHG LQIRUPDWLRQ VHHNLQJ t

H H+ +H+

$V WKH RUJDQLVDWLRQ PDWXUHV IXUWKHU LW FDQ EF

f &URVV IXQFWLRQ LQIRUPDWLRQ JDWKHULQJ
f 7UDLQLQJ
f 2UJDQLVDWLRQDO LQIRUPDWLRQ VHHNLQJ SURFH

,QIRUPDWLRQ 2ULHQWDWLRQ

7KH VHFRQG UHYLHZHG PDWXULW\ FRQVWUXFW ,QIRL
UHVXOWV IURP WZR \HDUV Rl UHVHDUFK WKDW VHHN
RUJDQLVDWLRQYTV DELOLW\ WR XVH LQIRUPDWLRQ 0
DXWKRUV EUHDN ZLWK WUDGLWLRQ WR EURDGHQ WKH
WHFKQRORJ\ SUDFWLFHV WR H[SORUH WKH LQWHUDF
WHFKQRORJ\ WKDW UHVXOW LQ DQ RUJDQLVDWLRQTYV 3

7KLV VHFWLRQ ZDV RULJLQDOO\ SXEOLVKHG LQ %R\G G



2 SUHVHQWY LWVHOI DV D QHZ SDUDGLJP WKDW GHWI
JDLQV FRPSHWHQFH DFURVV WKUHH LQIRUPDWLRQ FD
LQIRUPDWLRQ WHFKQRORJ\ SUDFWLFHV ,73 LQIRUPD
LQIRUPDWLRQ YDOXHVY DQG EHKDYLRXU ,9% "KLOH Q
VFKRODUV RU SUDFWLWLRQHUV KLVWRULFDOO\ HDFI
PXWXDOO\ HIFOXVLYH VFKRRO RI WKRXJKW )RU WKH
VFRUH LQ HDFK ,2 DUHD PD\ SURYH WR EH D EDVLV IRL

JLUVW WKH DXWKRUV H[DPLQH VHQLRU PDQDJHUVY I
LQIUDVWUXFWXUHMHRSMKDWLR®SSREMVANLQHVYV SDRBHVVH
PDQDJHPHQW GHFLYKRQHPDRXQJIXQFWLRQV DUH FRQV
GLVWLQFW EXW LQWHUUHODWH WR FRPSOHWH D SLFW
DXWKRUV DUJXH WKDW DQ RUJDQLVDWLRQDO IRFXV
EXVLQHVV SURFHVV ZLOO QRW OLNHO\ VLJQLILFDQW
SHUIRUP ZHOO DQ RUJDQLVDWLRQ PXVW HPEUDFH D
PRUH LQWDQJLEOH DQG GLIILFXOW WR DFKLHYH 7
PDNLQJ DQG LQQRYDWLRQ )XUWKHUPRUH WKH DXWt}
RQO\ WKH EHJLQQLQJ RUJDQLVDWLRQV PXVW DOVR }
S SHRSOH EDVHG EHKDYLRXUDO FRPSHWHQFLHV’

1H[W WKH ODUFKDQG HW DO GLVFXVV WKH OLIH F\FO

ZKHUHE\ DQ RWID/GIW DIMRIRIHFWY RGRDRQWIBVY Q8 L
LQIRUPDWLRQ 7KH ODVW IRXU SKDVHV DUH LQWHUU|
PDQDJHPHQW F\FOH B6HQVLQJ ZKLFK PHDQV WR uUSH!
LQIRUPDWLRQ QHHGY IHHGV WKH FROOHFWLRQ SKDV



JLIXUH 7KH /LIH FA\AFOH RI ,QIRUPDWLRQ ODQDJHPH(

6RXUFH ODUFKDQG HW DO S

2] WKH ILYH SKDVHV DQ RUJDQLVDWLRQYV DELOLW\ V
LQIRUPDWLRQ YDOXDWLRQ SRLQW 7KDW LV LW LV
RUJDQLVDWLRQYV LQIRUPDWLRQ FDQ EH GHWHUPLQH!
WKDW DQ RUJDQLVDWLRQYV LQIRUPDWLRQ PDQDJHPH
SHUFHSWLRQV Rl UHOHYDQFH LQ WKH UHODWLRQVKLS
VXJIJHVWV WKH H[DFW RSSRVLWH

+DYLQJ H[SORUHG ,7 DQG ,QIRUPDWLRQ ODQDJHPHQW
DWWHQWLRQ WR SHRSOH FHQWUHG LQIRUPDWLRQ YDC
FRQVLVWV Rl VL[ FRUH EHKDYLRXUV DQG YDOXHV LC
WUDQVSDUHQF\ VKDULQJ DQG SURDFWLYHQHVV  7KF
YDOXHV DQG EHKDYLRXUV LV ZKDW JLYHV DQ RUJDQLYV
D VWURQJ LQIRUPDWLRQ PDQDJHPHQW FRPSHWHQF\
DXWKRUV FRQWHQG WKDW ,9% DORQH KDV OLWWOH LP
WKH FRPELQDWLRQ RI LQIRUPDWLRQ WHFKQRORJ\ DQC
FHQWUHG LQIRUPDWLRQ YDOXHV DQG EHKDYLRXUV Wtk



EXVQHVV SHUIRUPDQFH FDOOHG 3:LQIRUPDWLRQ RULHQ
RQH Rl WKH FRPSHWHQFLHV LV RQO\ D VWDUWLQJ
SHUIRUPDQFH FRPSDQ\ PXVW GR ZHOO DW DOO WKUH|

,Q FRQFOXVLRQ &KDSWHU WKH DXWKRUV GLVFXV)
RUJDQLVDWLRQ DQG FRPSHWLQJ IRU WKH IXWXUH )F
OLNHO\ D SUHPDWXUH FRQFHUQ LQ WKDW IHZ FRPSD!
FRPSHWHQF\ PXFK OHVV LQ DOO WKUHH +RZHYHU L
WKH IXWXUH WKH DXWKRUV LGHQWLI\ WKUHH LQIRUP
HVWDEOLVK OHDGHUVKLS XVH RI FRPSHWLWLYH LQIRI
XVH Rl RSHUDWLRQDO LQIRUPDWLRQ 7KH\ FRQFOXGH
RQO\ SUHGLFWV EXVLQHVYVY SHUIRUPDQFH EXW DOVR |
WR FRPSHWH ZLWK LQIRUPDWLRQ 7KLY OLQN VXJJH\
WKHLU DELOLW\ WR FRPSHWH ZLWK LQIRUPDWLRQ ZLO

$OWKRXJIK ,QIRUPDWLRQ 2ULHQWDWLRQ UDLVHV VRPH
XVDEOH PRGHO IRU RUJDQLVDWLRQDO LQIRUPDWLRQ
VHHPV WR EH LQ LWV HPEU\RQLF VWDWH PXFK ZRUN (
D YLDEOH PHWKRG WR FDWHJRULVH WKH PDWXULW
$GGLWLRQDOO\ LW VWLOO VHHPV JHDUHG WRZDUG RU

,PSOLFDWLRQV IRU WKLY 5HVHDUFK

7KH OLWHUDWXUH DERXQGV ZLWK PRGHOV DQG PHDVX
WR VSHFLILF FRQWH[WY HJ VRIWZDUH PHDVXUHPHQV
HVWDEOLVKHG SURFHGXUHYV 1$6%$ , %0 +3 DQG ORW|
EDVHG PHDVXUHPHQW SURJUDPPHV RI VRPH VRUW
vPDOO ILUPV WKDW ODFN WKH UHVRXUFHV RI WKRV
FRQVWUXFWY DERYH UHJDUGOHVV RI VLIH RU WXUQR
ORZ PDWXULW\ ILUPVY DUH FKDUDFWHULVHG DV

f $G KRF FKDRWLF DQG RU XQGRFXPHQWHG LQIRUI



f ,QDELOLW\ WR UHSHDW LQIRUPDWLRQ VHDUFKHV
DQG GDWD LQ D VWDWH RI 10X]

f 'LVSDUDWH V\WWHPV WKDW DUH QRW OLQNHG ER
GDWD

f OXOWLSOH V\WWHPV RU GDWD VRXUFHV ZLWK LQ
VLPSO\ ZURQJ

f 1R UHSHDWDEOH SURFHVV WR GHWHUPLQH WKH Y

f 1R WUDFWDELOLW\ IURP KLJK OHYHO RUJDQL)\

LQIUDVWUXFWXUH

1R FRQVLVWHQWO\ GHILQHG DQG GRFXPHQWHG R
1R SODQQHG RU PDQDJHG LQIRUPDWLRQ UHSRUW

+H

,QVWLWXWLQJ DQ LQIRUPDWLRQ JDWKHULQJ HIIRUW U]
FRVW DYDLODELOLW\ DQG PRWLYDWLRQ %ULDQG
PD\ KDYH WKH DFFHVV WR GDWD DQG PRWLYDWLRQ W
EXW DYDLODELOLW\ QRQ ELDV H[SHUWLVH DQG ILQI
SUREOHP

,Q D FRPPHUFLDO RUJDQLVDWLRQ LW LV DVVXPHG W
LQIRUPDWLRQ ZLOO EH PHDVXUHV DQG PHWULFV RI
SDUWLFXODUO\ OHVV PDWXUH ILUPV H[SHQG UHVRXU
WKDW LV QRW GLUHFWO\ UHOHYDQW WR WKH UXQQLQ.
ORRNLQJ WR JHW VRPH VRUW RI FRPPHUFLDO LQIRUI
FRPSDQ\ GDWDEDVHVY GDWD VWRUHYV ORJ ILOHV DQG
GRFXPHQWY VSUHDGVKHHWY DQG ZHE SDJHV PXOWL
DUULYH LQ WKRVH VRXUFHV ITURP PXOWLSOH FRPPXCQC
IDFH WR IDFH HPDLO HWF 7TKH FRQWH[W Rl LQIRU
FKDUDFWHULVDWLRQ PRQLWRULQJ HYDOXDWLRQ SU
XQwWLoO b VWDEOH DQG UHSHDWDEOH SURFHVYV LV LQ S
PRGLFXP RI PDWXULW\ HYDOXDWLRQ SUHGLFWLRQ R
WKH FDSDELOLWLHY DQG UHVRXUFHV RI WKH ORZ PDW
ZLOO KDYH XQGRXEWHGO\ ZLOO KDYH D JUHDWHU GHJ



R GDWD PXFK OHVV KDYH WKH ILQDQFLDO RU KXPD
UHSHDWDEOH DQG VXVWDLQDEOH SURFHVVHYV

&DVH 6WXG\ ,PSOHPHQWDWLRQ RI WKH 5
*4,0 bw DQ ( &4RPPHUFH :HEVLWH

JRXQGHG LQ WKH FRPSDQ\ ZDV D *23+(5 EDVHG QH
FRXOG SRVW DUWLFOHYV RQOLQH :LWK WKH ULVH LQ ¢
LW DGDSWHG LWV EXVLQHVV PRGHO WR SURYLGH ZHE
VHUYLFHV IRU WKH SXEOLVKLQJ LQGXVWU\ %\ ZL\
WKH EXVLQHVYV DGDSWHG LWVHOI DIJDLQ WR DQ H ERH
DQG IUHTXHQW FKDQJLQJ RI EXVLQHVV PRGHOV WKH
JHQHUDOO\ RQH VWHS EHKLQG ,Q WKH VXPPHU RI

WR EXLOG DQ LQIRUPDWLRQ V\VWHP WKDW ZRXOG SUR
RUJDQLVDWLRQYV LQIRUPDWLRQ QHHGV $ JRDO GUL
DQG IXUWKHU GHYHORSHG RYHU WKH FRXUVH RI WKE
JXLGH WKH DUFKLWHFWYV WKURXJK WKH SODQQLQJ SUF

/ILNH PDQ\ LOQOWHJUDWLRQ SURMHFWYV WKLV SURMHFW
EH LQ WKH GRPDLQ RI WKH WHFKQRORJ\ PDUNHWLQJ I
WKH SUREOHPV OD\ LQ WKH LQKHUHQW RUJDQLVDYV
LQIRUPDWLRQDO UHTXLUHPHQWY ZRXOG EH FRQIOLF
UHSRUWLQJ WR WKH &(2 ZDV VHW XS WR SODQ H[HF>
VWDQGLQJ DQG UHVSHFWHG PHPEHU RI WKH H[HFXW
IROORZLQJ D JRDO GULYHQ SURFHVV WKH WHDP ZDV
HI[FHHGHG VWDNHKROGHU H[SHFWDWLRQV 7KH SURME
VWHSY RYHU WKH FRXUVH RI DQ PRQWK SHULRG

,GHQWLI\ EXVLQHVV REMHFWLYHV RU GHVLUHG RX
,GHQWLI\ JRDOV DQG VXE JRDOV IRU HDFK REMHF
,GHQWLI\ TXHVWLRQV WKDW DGGUHVV EXVLQHVYV
,GHQWLI\ EXVLQHVV HQWLWLHY DQG DWWULEXWH?
'"HILQH PHDVXUHV WKDW ZLOO EH XVHG WR FRQVW



,GHQWLI\ DQG FRQVWUXFW LQGLFDWRUV WKDW ZL
,GHQWLI\ GDWD VRXUFHV WKDW KRXVH WKH HOHP
,PSOHPHQWDWLRQ RI 3URJUDPPH

6WHS ,GHQWLI\ %XVLQHVV 2EMHFWLY
2XWFRPHYV

$FFRUGLQJ WR 'DYLG 6KXPDQ ([HFXWLYH 9LFH 3UHV
EHIRUH D VLQJOH TXHU\ ZDV ZULWWHQ RU H[HFXWHG

QHHGHG WR EH GHWHUPLQHG E\ WKH PDQDJHPHQW FR
KHDG FRQWULEXWHG KLV RU KHU LQIRUPDWLRQ UH
FRPSOHWH WKH H[HFXWLYH VSRQVRU RI WKH SURMHEF
KLJK OHYHO EXVLQHVV REMHFWLYHV 3ULPDULO\ VH
WKDW SURYLGHG LQIRUPDWLRQ WKDW ZRXOG HQDEOH

+f ,QFUHDVH SURILWDELOLW\ E\ LGHQWLI\LQJ WKH
FDPSDLIJQV SURGXFWYV DQG FXVWRPHUV
,QFUHDVH UHYHQXH RSSRUWXQLWLHV
SHGXFH WKH QXPEHU RI GLVVDWLVILHG FXVWRPH
+{ 'HFUHDVH RSHUDWLRQDO DQG WUDQVDFWLRQDO |

+H

7TKHVH EHFDPH WKH EXVLQHVV REMHFWLYHV RI WKH SL

6WHS ,GHQWLI\ *RDOV

2QFH WKH KLJK OHYHO EXVLQHVV REMHFWLYHV ZHUH
WDUJHWYV JRDOV ZHUH VHW *RDOV DUH QXPEHUV GL
WDUJHWYV WKDW IXQFWLRQDO DUHDV FDQ VWULYH WR
D EDVLVY WR VHW D OLPLW RQ WKH QXPEHU RI JRDOV
DFKLHYH %R\G E OLOOHU VXUPLVHG WKDW WKH
QXPEHU RI LWHPV LW FRXOG VWRUH LQ VKRUW WHUI
OLOOHU +H VXJIJHVWHG WKH PD[LPXP QXPEHU RI



0 WKH PLQGYV HTXLYDOHQW RI 530 LV VHYHQ SOXV RI
FRPSDQ\ WKH SURMHEFEW WHDP GHFLGHG WR XVH WK
IXQFWLRQDO DUHD ZDV FRDFKHR® OWR WKDWH Z RIXQH LW
WKH VIVWHP 6RPH H[DPSOHV RI JRDOV ZHUH

SHGXFH FKDUJH EDFNV [|IUDXGXOHQW FUHGLW FD
,QFUHDVH FXVWRPHU UHWHQWLRQ E\

'"HFUHDVH FDQFHOODWLRQV E\

'"HFUHDVH FXVWRPHU FRQWDFW UDWHYV E\ RQH Wk

H +=+ +H+ ++

$FURVV WKH IRXU PDLQ IXQFWLRQDO DUHDV RQ WKH
FDUH DQG WHFKQRORJ\ WKH RUJDQLVDWLRQ FDPH
PDSSHG GLUHFWO\ EDFN WR WKH KLJK OHYHO EXVLQI
EXVLQHVV WKDW ZRXOG EH DIIHFWHG E\ WKHVH JRDOV

BWHS ,GHQWLI\ :KDW <RX :DQW WR .QRZ

7KLV PDLQ IREFXV RI WKLV VWHS ZDV WR LGHQWLI\ D¢
SURGXFHG E\ YDULRXV GHVSHUDWH V\VWHPV DQG ZK
LQYROYHG FRQGXFWLQJ LQWHUYLHZV ZLWK YDULRX
FRPSUHKHQVLYH UHYLHZ RI DOO Rl WKH DXWR UHSRU
WHDP ZDV VKRFNHG WR ILQG KRZ PXFK LQIRUPDWLRQ
VIVWHPV WKDW ZHUH QHYHU XVHG 7KHVH LQFOXGH
GLYHUWHG LQWR QHWZRUN IROGHUV WKDW ZHUH QH\
SKRQHV DQG SDJHUV WKDW QR ORQJHU H[LVWHG DQGC
DFFHVVHG %XW PRUH LQWHUHVWLQJ WKH WHDP ZI
LQIRUPDWLRQ ZDV EHLQJ FRPSLOHG DQG VWRUHG LQ
PDQDJHUV EHJJLQJ RU EULELQJ GDWDEDVH DFFHVV Il
DQG UXQ WKHLU RZQ TXHULHV B5HSRUWLQJ KDG EHHC
WKDW OLQH PDQDJHUV KDG IRXQG DOWHUQDWH PHW
EHFRPHVY SUREOHPDWLF LQ EHLQJ DEOH WR YHULI\ DC



URIWLQJ SUDFWLFHVY ZHUH QRW DXWKRULVHG DQG LC
SURGXFWLRQ VHUYHUV LPSDFWLQJ RYHUDOO ZHEVLW

7KH WHDP FRQVLGHUHG WKLV VWHS RQ RQH RI WKH P
SURMHFW +LVWRULFDOO\ QXPHURXV DWWHPSWYV KDG
WKHVH HIIRUWYV H[HFXWLYHV IHOW WKDW WKH\ KDG
RUJDQLVDWLRQ 7KH WHDP GHFLGHG WR JHQHUDWH D
DV D zDb\ WR JHW RUJDQLVDWLRQDO EX\ LQ LQWR WKH
RQ JRLQJ PDQDJHULDO HIIRUW WKH H[HFXWLYH VSRQ
WKH ORQJ WHUP KHDOWK RI WKH SURMHFW

7KLY VWHS FRQFOXGHG ZKHQ DOO RI WKH LQIRUPDWLF
FDSWXUHG DQG FDWDORJXHG +RZHYHU GXULQJ WKL
ZDV GLVFRYHUHG WKH RUJDQLVDWLRQ ZDV QRW VS
ZKDW ZDV EHLQJ UHSRUWHG FURVV IXQFWLRQDOO\ ZI
XVHG LQ GLIIHUHQW ZD\V UHVXOWLQJ LQ PLVFRPP)
DUJXPHQWYV

6BWHS L GHQWLI\ %XVLQHVV (QWLWLHV DC

7KLY VWHS LQYROYHV XQGHUVWDQGLQJ ZKDW SHRSOH
TXHULHG E\ WKH V\VWHP $W WKH FRPSDQ\ WHQ LWI
GHILQHG 7KHVH HQWLWLHV LQFOXGHG

&XVWRPHU 'HWDLOV

&XVWRPHU 6HUYLFH 5HFRUGYV

)XOILOPHQW 'HWDLOV

BURGXFW 'HWDLOV

BURGXFW *URXSLQJ RU 3&DWDORJXH"
BURPRWLRQDO 'HWDLOV GHWDLOV RI PDUNHWLQ.
6KLSSLQJ /RJIV

6RXUFH RI 6DOH UHIHUUDO VLWH

- H+ + + H+ H+ H



TUDQVDFWMRRI@DWLRQ RUGHU GHWDLOV
f HEVLWH 7UDIILF

JRU HDFK RI WKH GHILQHG HQWLWLHYV LQ WKLV FDVI
HDFK )LJXUH I HQWLWLHYVY FDQ EH GHILQHG |
SDWWULEXWHV" DUH WKH DGMHFWLYHV WKDW GHVFULE

JLIXUH &RPSDQ\ (QWLWLHY DQG $WWULEXWHV

6LWHO"
8VHUO"
6HDDLRQ,"
LP S
7 UDIILR
6LWHO"
uw*

VoM R M

'HVWLQDWLRQ *
2?2 3DJH7\SH
? 3URPROLRQV7\SH

&XVWRPHU 3URPRWLRQ

6LWHO" ,2UGHUW' 8QH 1XPEHU
X ' 7UDQVDFWLRQ,"
%DWFK,"

i N
B2XVWHU-'
?

6RXUFH XOILOOPHQW

6

BURGXFW 6KLSSLQJ

2UGHUW"

E\ |

&DWDORJ &XVW B6YF

6RXUFH 6KXPDQ

7KH SURMHFW WHDP QH[W ORRNHG DW LQIRUPDWLRC
PDSSHG WKHLU LQWHU UHODWLRQVKLSYV )LJXUH
H[SOLFLWO\ DYDLODEOH RU LPSOLFLWO\ DYDLODEOH
VWRUHG LQ RQH RI WKH PDQ\ WUDQVDFWLRQDO FDWL
ZLWKLQ WKH RUJDQLVDWLRQ RU LQ SULYDWH GDWD \
JHQHUDOO\ FDPH IURP WKH ZHEVLWH WUDIILF ORJV I
EHKDYLRXU



JLIXUH (QWLWLHY DQG 5HODWLRQVKLSV ZLWK ([SOLFLW D

6RXUFH G6KXPDQ (QWLWLHYVY DQG UHODWLRQVKLSV
GRWWHG OLQHV

6WHS '"HILQH )DFWV DQG OHDVXUHYV

7KH WHDP TXLFNO\ IRXQG RXW WKDW GLIITHUHQW SD
GLITHUHQW ZRUGV WR GHVFULEH WKH VDPH HYHQW )l
WKLQJVY WR WKH ILQDQFH FXVWRPHU VHUYLFHV DQG
SVDOH"™ ZDV EHLQJ FRXQWHG GLIITHUHQWO\ GHSHQGLAQ.
GRLQJ WKH FRXQWLQJ 7R ILQDQFH D VDOH ZDV D \
PDUNHWLQJ D VDOH ZDV D JURVV XQLW DQG WR FXVWHEF
XQLW WKDW PD\ RU PD\ QRW KDYH EHHQ IXOILOOHG

7KH WHDPYV ILUVW RUGHU RI EXVLQHVV ZDV WR GH|
GHVFULEH WKH RUJDQL]DWLRQYY WUDQVDFWLRQDO HY
ZRXOG EH XVHG DW WKH SURJUDPPLQJ OHYHO DV ZHO
7KLV ZDV QRW HDV\ FKRUH DQG WKH WHDP KDG WR PD|



W VvVWDJH DV KLVWRULFDO VDOHV ILIJXUHV ZRXOG K
FURVV IXQFWLRQDO PHHWLQJY DQG PXFK FRPSURPLVH

7KLV VWHS VWDUWHG ZLWK WKH PDSSLQJ RI WKH W
RUGHUVY DV WKH\ HQWHUHG WKH V\VWHP WKURXJK W
SURFHVV LQWHUQDOO\ D PHWDSKRU OLNHQLQJ WKH S
EXFNHWY RUGHU VWDWHV ZDV XVHG VHH )LJXUH

JLIXUH &RPSDQ\YVY 7TUDQVDFWLRQDO 3URFHVV 7KH 3%X]I

ABQLWYV ,Q

6RXUFH O6KXPDQ

2QFH DOO RI WKH SRVVLEOH VWDWHYV ZHUH PDSSHG |
WHUPV 7DEOH

7TDEOH 6DPSOH '"HILQLWLRQ RI OHDVXUHYV

&ODVUYHWULF'HILQLWLRQ
$ WUDQVDFWLRQ ZKRVH VROH IXQFWLRQ

RU EDFN HQG IXQFWLRQDOLW\ 7HVW RU
THVW DOO UHSRUWYV



$Q\ WUDQVDFWLRQ ZLWK D VIQWDFWLFD
FRUUHFW FUHGLW FDUG QXPEHU WKDW |
3DVVHV WKH /8+1 J)RUPXOD ORG IRU Y
SULPDU\ DFFRXQW QXPEHU DQG H[LVWYV
LQYDOLG QXPEHUV ([DPSOH ODVWHU &
*DPHU
$Q\ WUDQVDFWLRQ ZKHUH LQ WKH SUHY
WUDQVDFWLRQ H[LVWV IRU WKH VDPH Sl
'XS QDPH DQG DGGUHVYV
$Q\ WUDQVDFWLRQ WKDW LV LQ IOX[ DQ
DV EHORQJLQJ WR *DPHU 'XS %DG 3D\ |
([IDPSOHV $Q RYHU OLPLW 3VRIW GHFOL
+ROG WKDW LV ZDLWLQJ IRU SD\PHQW SURFHV
$ WUDQVDFWLRQ ZLWK D FUHGLW FDUG
SURFHVVLQJ (LWKHU GHFOLQHG RXWUL

F| %DG 3D\GHFOLQHYVY RYHU D SHULRG RI GD\V
F $Q\ WUDQVDFWLRQ WKDW KDV EHHQ VXF
*URVV VHQW WR IXOILOPHQW

$Q\ WUDQVDFWLRQ WKDW KDV EHHQ VXF
O 1HW VHQW WR IXOILOPHQW DQG QRW FDQFHO
F &DQFHO$Q\ WUDQVDFWLRQ WKDW KDV EHHQ FDQ
R 1R $Q\ WUDQVDFWLRQ WKDW KDV EHHQ IXO!
" 5HYHQXHROOHFWHG RU KDV KDG UHYHQXH FROGOG
=’ 1HW ZLWKRXW FDQFHOOLQJ WKH RUGHU

6RGHG DUHD LQGLFDWHY FKDUJHDEOH VWDWHYV

6RXUFH 6KXPDQ

BWHS ,GHQWLI\ DQG &RQVWUXFW ,QGLFIL

1RZ ZLWK FDWDORJXH RI LQIRUPDWLRQ QHHGV DQG D
RUJDQLVDWLRQYV WUDQVDFWLRQDO HYHQWVY DQG HC
FRQVWUXFW LQGLFDWRUV ,QGLFDWRUV DUH WDEOHYV
LQIRUPDWLRQ 5HFRJQLVLQJ WKDW FHUWDLQ PDQDJF
UHSUHVHQWDWLRQV Rl WKH HYHQWYV DQG RWKHUV ZC
GHOLYHU\ PHFKDQLVPV ZDV XVHG WR WUDQVPLW LQIF
WKDW VRPH PDQDJHUV SUHIHUUHG KDYLQJ DFFHVV W
SUHIHUUHG WR JHW D GDLO\ ZHHNO\ RU PRQWKO\ V
PHFKDQLVPV ZHUH GHYHORSHG WR DGGUHVV WKHVH U
WZR FRPPRQ SURGXFWV 06 ([FHO DQG 6HDJDWH &U\



DGUHVV WKH XVHU QHHGV ([FHO SURYLGHG WKH DELC
GLUHFWO\ IURP D GDWDEDVH &RPELQHG ZLWK WKH S
WRRO ZDV PRUH WKDQ DGHTXDWH IRU H[HFXWLYHV ZL
SHSRUWV SURYLGHG WKH IXQFWLRQDOLW\ WR SXVK RX

JRU UHDVRQV GLVFXVVHG HDUOLHUIRLQ B DF R WRUNVL WK U
IHOW WKDW LI PRUH WKDQ QLQH LQGLFDWRUV ZHUH V
ORVW LQ WKH PLQXWLD $QG LI WKHUH ZHUH OHVV W]
PDQDJHUYV QRW JHWWLQJ HQRXJK LQIRUPDWLRQ

6WHS ,GHQWLI\ 'DWD 6RXUFHYV

I1HW WKH WHDP VHW RXW WR PDS LWV LQIRUPDWL
WHFKQRORJ\ DUFKLWHFWXUH ,Q WKLV FDVH PRVW
+RZHYHU PXVW RI WKH LQIRUPDWLRQ ZDV QRW LQ D ~
IURP WKH WUDQVDFWLRQDO V\VWHPV WR DQDO\WLFI
HQVXUHG WKDW WKH GDWD ZHUH XSGDWHG DQG FOHD

7KH LQGLFDWRUV DQG UHSRUWYV RXWOLQHG LQ VWH
ZDUHKRXVH HQYLURQPHQW )LJXUH



JLIXUH '‘DWD 6RXUFHYV

7HOHSKRQH /RJIV

,QIRUPDWLRQ

6WHS ,PSOHPHQW OHDVXUHPHQW 3URJU

'HYHORSLQJ D XVHIXO DQG VXVWDLQDEOH PHDVXUHP
JRDOV WR WKH LQIRUPDWLRQ DUFKLWHFWXUH LV DQ R
LQIRUPDWLRQ LQIUDVWUXFWXUH DQG PDQDJHUYV LQI
PHDVXUHPHQW SURJUDPPH ZLOO FKDQJH ZLWK WKH R
WKHVH WLSV IRU VXEFHVV LQ GHYHORSLQJ DQ\ LQI
6KXPDQ

$ *HW ERDUG OHYHO$BRKRXWRHQWQHHG QRW EH H
PHDVXUHPHQW SURJUDPPH ZLOO FRPPDQG ERWK |
+DYLQJ D YHU\ VHQLRU H[HFXWLYH VSRQVRU ZLOC
UHVRXUFHV IURP RWKHU GHSDUWPHQWV



$ 36WDUW ZLWK D FIOHHDH) LSRW WHQGHQF\ WR VWDU
LQDGHTXDWH V\WWHP DQG EXLOG WKH QHZ V\VWH
DOZD\V VWDUW ZLWK D FOHDQ SRW &HUWDLQO\ L
XVHG LQ EXLOGLQJ WKH QHZ RQH EXW RQO\ ZKHL
HQYLURQPHQW WKH WUDQVDFWLRQDO FRGH EDV}
FDQ FDXVH D VLJQLILFDQW LQFUHDVH LQ SURMHF
LQ WKH OLQJXD RI WKH FXUUHQW WUDQVDFWLRQ
ZLWK D FOHDQ SRW’ FDQ FUHDWH SROLWLFDO ED\
XVHUV RI WKH ROGHU V\VWHPYV

f ,GHQWLI\ DQG GHOLYWWKRMXRUWMD QUREOH EHQHILW
RI YLVLELOLW\ LQWR WKH GHYHORSPHQW SURFH
PHDVXUHPHQW SURJUDPPH ZLOO ZDQH 7R PLWL.
PDQDJHU VKRXOG LGHQWLI\ DQG IUHTXHQWO\ GH(
WR HQG XVHUV

+ (OLPLQDWH WHW WEWWAHRPSDQ\ WKHUH ZDV D VL.
OHJDF\ UHSRUWLQJ WKDW ZDV QR ORQJHU XVHG
TXLFNO\ LGHQWLILHG UHGXQGDQW PHWULFV WK
GHILQLWLRQV WKDW ZH QR ORQJHU FRUUHEW

f /LPLW EXW GRQIW FREVXMLMUQOPBWHUEV FKXQN!
OLPLW PHWULFV PDQDJHUV JRW DFFHVV WR WKH |
SURJUDPPH GLG QRW JURZ XQPDQDJHDEOH

&DVH 6 XPPDU\ &RQFOXVLRQ

7KH RUIJDQLVDWLRQ ZDV VROG LQ WKH 6SULQJ RI

RQH RI WKH IHZ GRW FRP VXFFHVV VWRULHV RI WKH W
PHUJHUV DQG DFTXLVLWLRQV LQ FUHDWLQJ LQIRUPDW
UHVHDUFK 8QIRUWXQDWHO\ WKH FKDQJH RI PDQDJH
PHDVXUHYV ZHUH QHYHU FROOHFWHG +RZHYHU WKHL
FDVH VWXG\ WKDW DUH UHOHYDQW DQG ZDUUDQW LQF



7KH OHVVRQV OHDUQHG KHUH FDQ EH DSSOLHG WR D
'KHQ DOO EXVLQHVV IXQFWLRQV DUH FRQVLGHUHG DQ
VXFFHVV LV PRUH OLNHO\ WKDQ ZKHQ LW LV PDQDJH
LQVXODU JRDOV $OVR LW LV LQWHUHVWLQJ WR QRW
GR ZLWK WHFKQRORJ\ OXFK RI WKH DFWXDO WHFKQR
RUJDQLVDWLRQ DQG D ELJ VSHQG ZDV QRW QHFHVVD
ILUVW SKDVHV WKH SURJUDPPH KDV \LHOGHG JUHDW

¥t ,QFUHDVH RI VDOHV E\ LQ GD\V WKURXJK W
PRVW SURILWDEOH SRVLWLRQV DQG SURJUDPPHYV

+¥ ,QFUHDVH RI FXVWRPHU UHWHQWLRQ PRUH WKD
FXVWRPHU GHIHFWLRQ 3GDQJHU VLJQV’

¥ 'HFUHDVH LQ FXVWRPHU FDUH FRVWYV WKUR'
SXVKHG FXVWRPHUV IURP WKH SKRQH WR HPDLO I

f ,GHQWLILHG DQG IL[HG VM\VWHPV LQDGHTXDFLHYV
UHVXOWLQJ LQ ORVW VDOHV

+¥f 'HFUHDVHG FKDUJH EDFNV E\ DSSUR[LPDWHO\
EHKDYLRXU

&DVH $GGLWLRQDO ,QIRUPDWLRQ

4XDOLWDWLYH ,QWHUYLHZV

7KLY VHFWLRQ SURYLGHV LQVLIKW LQWR WKH PRWLY
VXSSRUW RUJDQLVDWLRQ GHVFULEHG LQ &DVH

7THDP /HDG 7%

$V WKH WHFK VXSSRUW OHDG 7% JHQHUDOO\ FKHFNV
WLFNHWYVY WR HLWKHU KLPVHOI RU WKH UHVW RI WKH W
WKLV LV GRQH E\ HLWKHU 7% ODQDJHU RU 7% $W W
XQUHVROYHG 23(1 LVVXHYV



,QZWHUHVWLQJO\ FRQWUDU\ WR WKH H[HFXWLYH WHDI
LVVXHV JHW HVFDODWHG WR WKH 86 GLYLVLRQ IRUF
7KLV LV SULPDULO\ EHFDXVH WKH WHFK VXSSRUW

H[SHULHQFHG DQG LV QRW LQFHQWLYLVHG WR UHVRC
(XURSHDQ (0($ WHDP ,I DQ LVVXH FDQQRW EH UHVR
86 SURGXFW PDQDJHPHQW 7KHUHIRUH WKH WHQGHQ
EHOLHYH WKDW WKH (0($ VXSSRUW WHDP LV D SI
$GGLWLRQDOO\ JLYHQ WKH UHODWLYH H[SHULHQEFH

JHWWLQJ WKH OHYHO RI VXSSRUW WKDW WKH\ IHHO
XQOLNHO\ WKDW ZLOO IDUH DQ\ EHWWHU ZLWK D 86 F
EH FOHDUO\ FRPPXQLFDWHG WR WKH FXVWRPHUV DQG
VXSSRUW VHUYLFHV LQ WKH 8. VKRXOG KHOS WR HQK
ZLWK FXVWRPHUV

+H DOVR QRWHG WKDW LW ZRXOG DOVR EH LQWHUHYV
VXSSRUWHG EDVH LQ WKH 86 YLV j YLV LQ (XURSH $C
PRUH HQG XVHUV ZKHUHDV (0($ ODUJHO\ VXSSRUWH
UHTXLUHG WR VXSSRUW HQG XVHUV LV VLIJQLILFDQ
7TKHUHIRUH LW VWDQGV WR UHDVRQ WKDW WKH DYHUL
UHTXLUH RU KDYH WKH VDPH VNLOOV DQG H[SHULHC
7KLY ZRXOG FDXVH PRUH SUREOHPV WKDQ VROYH L
WHFKQLFDO VXSSRUW

7$ SURYLGHG LOOXVWUDWLYH HPDLO H[DPSOH RI WHK
FRXQWHUSDUWY ,Q RQH H[DPSOH WKH WHDP ZURQJO
DGYLFH IURP 86 WHFK VXSSRUW 'KHQ VHHNLQJ D FR
LOQFRUUHFW DGYLFH ZDV XQDYDLODEOH WR KHOS IXU
EHFDXVH WKH DQDO\WVW GLG GR QRW KDYH DFFHVV WR
UHVROYH WKH LVVXH 7% FDQ SURGXFH VHYHUDO H[D
WKH\ GR QHHG DFFXUDWH DGYLFH TXLFNO\ DQG JHQH!
DQG HDFK RWKHU WR JHW WKLQJV GRQH 7% VXJJHVW



WHY DQG GHYHORS SHUVRQDO UHODWLRQVKLSV ZLWHK
UHLQVWDWH HVFDODWLRQ SURFHVVHVY DQG SURFHGXU

6SHFLILF LVVXHV UDLVHG E\ 7%

R 7$¢ QHHGV DFFHVV WR UHSRUWV WKDW FDQ EI
V\VWHP 7KLV KDV EHHQ UHSHDWHGO\ UHTXHVWH

R &XVWRPHUV KDYH EHFRPH XVHG WR D VLQJOI
LQHYLWDEO\ EHIJLQ WR DOZD\V FRQWDFW GLUHF
WKDW SHUVRQ LV RXW RQ KROLGD\ RU RIIVLWH
WKHLU UHWXUQ 7KLV FRXOG OHDG WKH FXVWR
VXSSRUW WHDP LV XQUHVSRQVLYH

R 7KHUH LV QR HDV\ ZzD\ WR YHULI\ WKDW D FDO
VXSSRUW obQ\ RI WKH SUHPLHUH UHVHOOHUYV
WKDW WKH\ FDOO LQ IRU VXSSRUW RQ WKLV SU
DQG XQSURILWDEOH IRU WKH VHUYLFHV GHSDUW
WKDW DOO FDOOHUV EH FHUWLILHG DQG UHFLWH

R &XVWRPHUV KHDYLO\ UHO\ RQ HPDLO VXSSRUW
UHTXHVWYV WR WKH VXSSRUW V\VWHP WDNHV WLI
LVVXH 7TKHUH LV QR UHDVRQ ZK\ D SDUWQHU FI
WR UHSRUW DQ LVVXH WKHPVHOYHV H[FHSW OD]

%XVLQHVYVY 2SSRUWXQLWLHYV

7$ LGHQWLILHG WKUHH RSSRUWXQLWLHY WR LQFUHDYV

SHTXLUH WUDLQLQJ DQG FHUWLILFDWLRQV IRU DO
LVVXHV ZLWK FXVWRPHUYV

7KH WHDP FRXOG RIIHU D GDWD UHSDLU DQG FOHLI
7KH RUJDQLVDWLRQ FRXOG GHYHORS D SURFHVYV |



6XSFBUW $QDO\WVW 7%

7$¢ LV D GHGLFDWHG UHVRXUFH IRU D VLQJOH ODUJH!I
WKH FRQWLQHQWDO SDUWQHUV +H LV DOVR LQYROYF}
XS VXSSRUW SURFHVVHV

6SHFLILF LVVXHYVY UDLVHG

R 7% PHQWLRQHG WKDW LVVXHV ZLWK LQWHL
LOQOWHUQDWLRQDO RSHUDWLQJ V\VWHPV VRPHW
YHU\ GLIILFXOW WR UHFUHDWH WKH SUREOHP L
GRHVQITW KDYH WHVW HQYLURQPHQWYV IRU DOO
WKH UHVROXWLRQ RI LOWHUQDWLRQDO LVVXHV
KDYH RITHUHG DFFHVV WR WKH (0($ WHVW PDFk
UHVROXWLRQ 7KLV KDV RQO\ EHHQ XWLOLVHG R

R 6XSSRUW RI QHZ SURGXFWYV DOVR SRVHV D SU
WHVW HQYLURQPHQW UHDVRQV (DFK WLPH WKH
FRQILIXUHG HQYLURQPHQW WKH WHFK DQDO\V
LQVWDOOLQJ VRIWZDUH EHIRUH ZRUNLQJ RQ Wt
GD\

R 3HUIRUPDQFH RI WKH VXSSRUW V\VWHP LV SDLC

R &XVWRPHUV DUH QRW XVLQJ SXEOLFO\ DYDLOD
DQRG QHZVJURXSV WR WU\ WR VROYH LVVXHV EH

%XVLQHVYVY 2SSRUWXQLWLHYV

7¢ IHOW WKDW VRPH FXVWRPHUV ZHUH WLPH ZDVWH
VSHQW WZR ZHHNV LQYHVWLJIJDWLQJ DQ LVVXH WKDW
VHUYLFH SDFN :KHQ DVNHG WKH FXVWRPHU DVVXUH!
EHHQ LQVWDOOHG $IWHU WZR ZHHNV RI LQYHVWLJD
GDWDEDVH WKH WHDP IRXQG WKDW WKLV ZDV QRW
LOQWURGXFH D SHQDOW\ FKDUJH IRU WLPH ZDVWHUV



$GGLWEROPBQWYV

R 3 W ZRXOG EH XVHIXO WR JHW D OLVW RI FXUL
WHVW HQYLURQPHQWY FDQ EH VHW XS LQ DGYDC
R 37KH XSJUDGH SDWK IRU LQWHUQDWLRQDO Y}
DQG WKH GRFXPHQWDWLRQ LV FRQIXVLQJ 7KLV
UHVXOWV LQ PDQ\ LQVWDOODWLRQV EHLQJ GRQF
R 3H QHHG IXUWKHU LQIRUPDWLRQ FODULILFDW
ORFDOLVDWLRQ SHUKDSV D GLUHFW FRQWDFV
R 3)XUWKHU HGXFDWLRQDO DQG GRFXPHQWDWLRQC
R 30DQ\ >FXVWRPHUV@ DUH DFWXDOO\ XVLQJ WKH
IRUHLJQ RSHUDWLQJ VIVWHPV WKLV QHHGV WR |

6XSSRUW $QDO\WVW 7%

7$ ODUJHO\ VXSSRUWV WKH J)UHQFK FXVWRPHUV DQG
WKHLU LQWHUQDO LPSOHPHQWDWLRQ +RZHYHU KH I
ORQJ VWDQGLQJ FXVWRPHUV $FWXDOO\ D PDMRULW\
JUHQFK VLVWHU FRPSDQ\ ODQ\ RI WKH LVVXHV UDLYV
JUHQFK UHVHOOHUVY LQH[SHULHQFH ZLWK WKH SURGX
DUH ODUJHO\ VSHFLDOLVWYV LQ RWKHU GRPDLQ DUHD)
QHZHU FXVWRPHUV LQ WKH 8. HJ 3WKH\ FDOO XV
HUURUV >XQUHODWHG WR WKH VXSSRUWHG DSSOLFD
DGYDQFHG VXSSRUW LVVXHV WKDW VKRXOG EH ELOOI
UDLVH DSSURYH RU SURFHVV LQYRLFHV IRU WKLV VHU

6SHFLILF LVVXHYVY UDLVHG

7¢ PHQWLRQHG WKDW WKH VXSSRUW RI ROGHU YHUVI
IRU WKH VDPH UHDVRQV DV VXSSRUWLQJ LQWHUQDWLF
GD\ WR EXLOG D WHVW HQYLURQPHQW WR UHSOLFDW
YHUVLRQ KDV OLNHO\ UHVROYHG WKH SUREOHP +H V



HQXKBDJH FXVWRPHUV LQ WKLV VLWXDWLRQ WR XSJUI
WU\LQJ WR VRUW LW RXW

%XVLQHVV 2SSRUWXQLWLHV

R

R

7$ VSHQGV D ELW RI KLV WLPH FKDVLQJ WKLU!
2UDFOH &U\WWDO UHSRUWV LVVXHV I FXVWRPH
EH FKDUJHG IRU LW

$IJDLQ KLIJKOLJKWHG WKH LVVXHV RI FXVWRPHU
VHUYLFH

ODQDJHPHQW &RPPHQWYV

%HLQJ ODUJHO\ QHZ DQG SUHRFFXSLHG ZLWK WKH UH®
RI WKH PDQDJHPHQW WHDP ZHUH XQDZDUH RI WKH Fk
GDLO\ EDVLVY 2Q D ZKROH WKH\ ZHUH VXSSRUWLYH F
FKDQJHV LQ WKH JURXS 7KH VWURQJHVW VXSSRUW
6DOHYV 'LUHFWRU

6DOHV 'LUHFWRU

$ FRXSOH RI FRPPHQWYV ZKLFK , DP KDSS\ WR WI
HQIRUFH

‘H VKRXOG LQVLVW WKDW DQ\RQH SODFLQJ D
EH>EDVLF OHYHO@ FHUWLILHG :H FRXOG JLYH D
XQWLO WKH QH[W WZR WUDLQLQJ VHVVLRQV KDY
UHIXVH WR WDNH FDOOV ,I, UHPHPEHU FRUUHFW
WKH HDUO\ GD\V

‘H VKRXOG ,16,67 7TKDW DOO FDOOV DUH ORJJF
NQRZOHGJH EDVH KDV EHHQ FKHFNHG EHIRUH ZH
PHDQV WKDW D %3 VKRXOG TXRWH WKH WLFNHW ¢
FRQYHUVDWLRQ )< >0DLQ &RPSHWLWRU®@ KDYH 1|
WKH\ XVH WKHLU ZHE EDVHG V\VWHPV IRU $// FRPF
RI WKH KLJKHVW FXVWRPHU VDWLVIDEFWLRQ VWDW
WKLV ZDV ERUQH RXW ZKHQ \RX VSRNH WR WKH F
LPSUHVVHG ZLWK WKH VHUYLFH WKH\ SURYLGHG
WR HGXFDWH WKH UHVHOOHUV WR GR WKLV



1RVH FDQ ZH XVH WHOHSKRQ\ VRIWZDUH RQ WKH
ILUVWO\ SURPSW LI'\RX DUH ORJJLQJ D QHZ FDO
UHTXLUH DQ XSGDWH RQ DQ H[LVWLQJ FDOO SOH
\RXU WHOHSKRQH NH\ SDG 7KLY ZLOO PLQLPLVE
VSHHG XS WKH PDQDJHPHQW RI H[LVWLQJ WLFNHW

‘H VKRXOG HQIRUFH D SROLF\ RI QRW VXSSRUW
64/ &U\VWDO HWF JHWWLQJ WKHP WR ORJ FDOO)
FDOOV SURSHUO\ ZH FRXOG DXWRPDWLFDOO\ UHV.
UHVSRQVH DQG DQ DVN VRPHRQH HOVH PHVVD.
SURGXFWYV

JLODQFH 'LUHFWRU &RPPHQWYV

7KH )LQDQFH 'LUHFWRUYTV FRPPHQWYVY ZHUH PRUH LQ Nt
3, OLNHG WKH UHFXUUHQFH Rl ZH VKRXOG EH FEKI
QHHG DQ\ DVVLVWDQFH IURP )LQDQFH LQ WKHVH I
KHOS ~

3, UHDG WKH 86 HPDLO DQG WKH WRR EXV\ WR |
PDG 11

&DVH ,QGLFDWRUYV

,QFOXGHG EHORZ DUH H[DPSOHV RI WKH ZHHNO\ DQG
GHOLYHUHG DV D UHVXOW RI WKH JRDO EDVHG IUDPHZ



6DPSOH ORQWKO\ 8VDJH 5HSRUW

JLIXUH 6DPSOH ORQWKO\ 8VDJH 5HSRUW 'LVWULEXWHG WR 0

2SHQHG 7KLV :HHN &ORVHG 7KLV :HHN &DURXWEMWERRRB /DVW :HHN
-DQ
-DQ
-DQ
-DQ
-DQ

$YHUDJH

&DVH $GGLWLRQDO ,QIRUPDWLRQ

&DVH , WHUDWLYH *RDO %DVHG 3URFHVV

%HIRUH WKH ILQDO PRGHO LQ &KDSWHU ZDV DJUHHG
DQG URXQGV RI UHILQHPHQW 7KH ILUVW PRGHO ZDV F
VWHS *4,0 EDVHG DSSURDFK WRRN LQWR FRQVLGHU]
SDUWLFLSDWHG LQ WKH LQIRUPDWLRQ H[FKDQJH VF
GHYHORSPHQW WHDPV D VHFRQG LWHUDWLRQ zZDV X
PRGHO 3ULPDULO\ LQ WKLV LWHUDWLRQ WKH PRGHO
WHFKQRORJ\ UHVXOWLQJ LQ D IHZ DGGLWLRQDO VWHS
WKH PRGHO ZDV PRUH DSSURSULDWH WR WKH SUREOH
FRQFHUQV DURVH DERXW UHSHDWDELOLW\ DQG WKH F
ZRXOG EH UHTXLUHG DERXW DOO Rl WKH LQWHJUDWH
VXFK WKH PRGHO XQGHUZHQW D WKLUG LWHUDWLRQ



®VV FRQWH[W DQG WHFKQRORJ\ VSHFLILF 7KLV WLP
WKUHH RU PRUH JRDO GHWHUPLQDWLRQ H[HUFLVHYV
RQH IRU WKH FROODERUDWLRQ LWVHOI 7TKH UHVXOW|
RI WKLV UHVHDUEFK

, Y WHUDWLRQ $ SROODERUDWLRQ

7KLY VHFWLRQ RXWOLQHV WKH ILUVW LWHUDWLRQ ED
LOQWHIJUDWLRQ VFHQDULR EDVHG RQ D W\SLFDO LQWH
PRGHO :LWK D UXGLPHQWDU\ XQGHUVWDQGLQJ RI WK
ZRUNHG WKH UHVHDUFKHU SXW IRUWK WKH IROORZLQ

,GHQWLI\ EXVLQHVV REMHFWLYHV RU GHVLUHG RX
,GHQWLI\ JRDOV DQG VXE JRDOV IRU HDFK REMHE
,GHQWLI\ TXHVWLRQV WKDW DGGUHVV EXVLQHVV .
,GHQWLI\ EXVLQHVV HQWLWLHY DQG DWWULEXWH\
,GHQWLI\ LQWHJUDWLRQ SDWWHUQV
,GHQWLI\ DQG FRQVWUXFW LQWHUIDFH WRXFK SR
,GHQWLI\ GDWD VRXUFHV
,PSOHPHQW 3URJUDPPH
BHYHUDO FRQWH[W VSHELILF HOHPHQWY ZHUH PRGLIL}
LQFOXGLQJ WKH DGGLWLRQ RI D LQWHJUDWLRQ SD
LQWHUIDFH GHILQLWLRQV

6WHS ,GHQWLI\ %XVLQHVV 2EMHFWLYHV DQG "HVLUH(

W LV LPSRUWDQW WR XQGHUVWDQG DQG DJUHH RQ W
DQ\ LQIRUPDWLRQ DJJUHJDWLRQ H[HUFLVH 'HSHQGL(
RUJDQLVDWLRQDO REMHFWLYHV PDQ\ GLIIHU 7R PHD)\
SURMHFW WKH REMHEWLYHV RI HDFK Rl WKH PDMRU

,QIRUPDWLRQ DJJUHJDWLRQ SURMHFWY DUH JHQHUDO
WKH IROORZLQJ EXVLQHVV REMHFWLYHV



20 S5HYHQXH JURZWK
&RVW UHGXFWLRQ
SURFHVV LPSURYHPHQW L H EHWWHU GHFLVI
, QFUHDVHG FXVWRPHU VHUYLFH RU VDWLVIDF

H + +H+ +H

2] FRXUVH LI WKLV PHWKRGRORJ\ LV XVHG LQ D ZLG|
ZLOO EH RUJDQLVDWLRQDOO\ VSHFLILF DQG VKRXO(
FRPPHQFHPHQW E\ WKH EXVLQHVV RZQHUV )RU WKH I
GHILQLWLRQ RI DQ REMHFWLYH YLV j YLV D JRDO ZD
KLJK OHYHO ZRUG EDVHG GHVFULSWLRQ RI ZKDW LV (
DQVZHUDEOH ZLWK 3\HV" RU QR DQVZHUV DW WKH FF

6WHS ,GHQWLI\ 3URMHFW *RDOV

8VLQJ WKH EXVLQHVV REMHFWLYHYVY DV D VWDUWLQJ S
Rl WKH LQIRUPDWLRQ DJJUHJDWLRQ HIIRUW DUH LGHQ
JRDOV WKDW PDS EDFN WR WKH EXVLQHVV REMHFWLYFE

$+ *O /LQN DFFRXQWV LQ PXOWLSOH V\WVWHPV VR
HQWU\ DQG UHFRUGYV DUH NHSW LQ VV\QF UHGXFLQ

$+ * 3URYLGH YLVLELOLW\ RI DFFRXQW LQIRUPDW
DFFRXQW VWDWXV DQG FUHGLW OLPLWV FDQ EH FlI
QHJRWLDWHG

+ * (OLPLQDWH SDSHU EDVHG SURFHVVHV DQG G X
BURFHVVLQJ

+ * B3URYLGH PXOWL FKDQQHO WHOHVDOHV ZHE
DQG FDWDORJXH LQIRUPDWLRQ HOLPLQDWLQJ SU
GLVFRQWLQXHG LWHPYV

BWHS ,GHQWLI\ :KDW <RX :DQW WR .QRZ

1HW D OLVW RI TXHVWLRQV LV SURGXFHG E\ WKFE
TXDOLWDWLYHO\ GHILQH WKH LQIRUPDWLRQ WKDW ZL



DG VKRXOG PDS EDFN WR WKH EXVLQHVV JRDOV LG
TXHVWLRQV WKDW GR QRW PDS EDFN WR WKH JRDOV |
WKH QHZ LQIRUPDWLRQ QHHG ,I| WKH TXHVWLRQ GRH
FRQVLGHUDWLRQV VKRXOG EH JLYHQ WR WKH LPSRUW
DUH SURYLGHG EHORZ

$ 40$UH SULPDU\ UHFRUG&S5 QLQ\VWRHPWLRIN\RH ZLWH
RIILKB3V\VWHP"
t 4 ,IDFFRXQW UHFRUG FKDQJHV LQ RQH V\VWHP 2
DQRWKHU V\WVWHP "
4 :KDW LV WKH FXVWRPHUYTV FUHGLW OLPLW"
4 +RZ PDQ\ RUGHUV KDYH EHHQ SODFHG LQ 3 S|
4 :KDW LV WKH VWDWXV RI DQ RUGHU SODFHG E\
4 &DQ D VDOHV RUGHU EH VXEPLWWHG ZLWKRXW
4 ,\D SURGXFW DYDLODEOH VWRFN OHYHO "
4 :KDW LV WKH SULFH RI WKH SURGXFW"
4 :KDW LV WKH SURGXFW GHVFULSWLRQ"

=+ +=+ + H+ H+ H +H

$W WKLV SRLQW D WUDFHDEOH PHWKRGRORJ\ WKDW (
LQIRUPDWLRQ LQIUDVWUXFWXUH EHJLQV WR HPHUJH
TXHVWLRQV OLQN WR JRDOV )LJXUH



*RDOV 4XHVWL

JLIXUH 7TUDFHDELOLW\ /LQNV 2EMHFWLYHYV

,Q WKLV FDVH 2EMHFWLYHV DUH VDWLVILHG ZKHU
DUH WZR FKRLFHV HLWKHU GHYHORS VRPH JRDOV
REMHFWLYHVY RU GHFODUH WKHP RXW RI VFRSH DQG F

BWHS ,GHQWLI\ DQG 'HILQH %XVLQHVV (QWLWLHV DQ

JRU WKH VDPSOH EXVLQHVYV JRDOV SURSRVHG DERYH
WKH JRDOV DQG TXHVWLRQV WKH SHQWLWLHV™ RI LQ\
DUH WKH QRXQV RI WKH LQIRUPDWLRQ SURFHVYV WK

HQWLWLHYV LQ WKLV FDVH DUH LGHQWLILHG LQ WKH WI
7DEOH ,GHQWLILHG (QWLWLHV
%XVLQHVV *ROIQWLWLHV RI 4 QMHVUIHR/QW

*O /LQN DFFRXQWV BEFFRXQW (O 4
PXOWLSOH V\VWIBRMVRUWKBWRUG (
WKHUH LV QR GXBOQF BWREGVV (

Rl GDWD HQWU\ DQG 4
UHFRDGM NHSW LOQ

VIQEWHGXFLQJ FOHULFDO

FRVWY DQG HUURUYV

* BURYLGH YLVLEL®DWH R{( 4
DFFRXQW LQIRUPEDMHRVQSWMRVRQ (
WKWHD OHV SHR WBBBWFRXQW 6WDWXV (4
DFFRXQW DVQV® WX&UHGLW /LPLW (
FUHGLW RDL@ IEWHV 2UGHU ( 4
FKHFNHG EHIRUH&DX@WRPHU (

RUGHW DFFHSWH® D®HBU 6 WDWXV (
QHJRWLDWHG

* (OLPLQDWH SDSHWDE@BVHGAGHU (00 4

SURFHVVHVY DQG 6DOHV 4XRWH (

$UHULPDU\ UHGRURWQW RIILFH
&50vivwkH® V\QF ZLWK EDFN RII
(53V\VWHP"

, I DFFRXQW UHFRUG FKDQJHV
VI\VWHP ZLOO WKDW FKDQJH E
DQRWKHU VA\VWHP"

KDW P WWRHFWUH@ LW OLPLW"

+RZ PRQEKKODWH EHHQ SODFHG |
3: " SHULRG RI WLPH"

KDW v BWKHY R 1S@DEWHEH &\
WKKVWRPHU"

&DQVDOHV BEBHGMVEPLWWHG ZLWK
PDQXDO LQWHUYHQWLRQ "



YXVLQHVV *RD@WLWLHV RI 4RQMAMMNIHR/QW

GKSOLFDWLRQ RI HDGRADM LQWHUYHQWLRQ (
6DOHV 2UGRIAHVVLQJ

* B3URYLGH DFFHVV3WRGXFW (O 4 VD SURIGXEWHEWRFN OHYHO
LQYHQWRU\ FDWODWDRORIXH (O
DQBULERIRUPDWLR®HQWRU\ (O 4 :KDW LS WKRHMEKXUBRGXFW"
HOLPLQDWLQJ S USRMERFEN. GIHAMHO (O
REDFN RUBQ®YV 3ULFH (O 4 :KDW LB WRGXFW GHVFULSWLRQ
VDORHIBLVFRQWLQXHWBGXFW GHVFULSWLRQ (O
LWHPV %DFN RUGHU (

6DOH (
"LVFRQWLQXHG ,WHP (

6WHS ,GHQWLI\  QWHJUDWLRQ 3DWWHUQYV

I1HW LW LV QHFHVVDU\ WR LGHQWLI\ WKH LQWHJUL
JHQHUDOO\ DGKHUHV WR WKUHH RU IRXU LQWHJUDWL
HISRUW DQG VXEPLVVLRQ 6\QFKURQLVDWLRQ LV W
EHWZHHQ WZR V\VWHPV ZKHUHE\ WKH GDWD DUH PDL(
WKH XQLGLUHFWLRQDO UHDGLQJ RI GDWD ZKHUHE\ ¢
UHQGHUHG LQWR DQRWKHU ([SRUW LV WKH XQLGLUH
VI\VWHP WR DQRWKHU /IDVWO\ 6XEPLVVLRQ LV D W\
WUDQVIHU GDWD DUH PDLQWDLQHG DQG XSGDWHG LQ
WKH RULJLQDWLQJ V\VWHP

%HORZ WKH TXHVWLRQV UDLVHG LQ WKH SUHYLRXV V
LQWHJUDWLRQ SDWWHUQ 7DEOH

7TDEOH ,QWHJUDWLRQ 3DWWHUQV

,QWHJUDWLR®HIIDVWMHEU DX HVWLRQV

3, $FFRXQW $UH DFFRXQW UHFRUGVYV vy wWHRQWCQHF IZEWK &SMF N
6\QFKURQLVDWLRG3V\VWHP "

, I DFFRXQW UHFRUG FKDQJHV LQ RQH V\VWHP 7
DQRWKHU VA\VWHP"

3 'DWD 9LHZLQJIKDW LAX WWKAHPFHWUMG LW OLPLW"
+RZ PRRQGHKUDVWH EHHQ s$SODHWHIRGOQRI WLPH"
KDW LWWWW KV R 5 Q RFu GRUE V WARKPHH U



QWHJUDWLRGHBOMWMHIU@XHVWLRQV
3 6XEPLVVLRQ &DQvDOHV EWHGVXEPLWVWIH G XDLIONKRVWHW YHQWLRQ "

,\b s UR dDxXyrDM. O\DNEROFBI OHYH O
KDW Lsvu WRHHW KRIG X Fw ™

KDW LW REKH-W GHVFULSWLRQ "

,Q WKLV VWHS WKH PRGHO LV DGDSWHG IURP HDUOLH
VLPLODU WR WKH VWHS LQ *4,0 ZKHUH VXE JRDOV DU
JLIXUH WKH HQWLWLHY PDS EDFN WR TXHVWLRC(
ORRVH JURXSLQJV RI HQWLWLHY DQG TXHVWLRQV |
TXHVWLRQV DUH DVVRFLDWHG ZLWK SURFHVVHV WKDW

RI OLQNYV
JLIXUH ILQNHG (QWLWLHY DQG *URXSHG 3URFHVVHYV
6WHS ,GHQWLI\ DQG &RQVWUXFW ,QWHUIDFH 7RXFK ¢

1HW WKH LQWHUIDFH WRXFK SRLQWY DUH LGHQWLII
LPSDFWHG EXVLQHVYV SURFHVVHV 7KH UHVXOWLQJ WF



7EOH ,QWHUIDFH 7RXFK SRLQWYV

%XVLQHVV (QWLWLHV Rl ,QRMEFAKHSRL QW V

3URFHVVHV

$FFRXQW 6\QFKURQGBY¥BRXRW $GPLQLVWUDWLYH ,QWHUIDFH
3ULPDU\ UHFRUG 6\QFKURQLVDWLRQ SURFHVYVY FRQW

6\QF SURFHVYV
&50 DSSOLFDWLRQ OLQN UHTXH

ERJ

'"RFXPHQW 9LHZLQJ 6DOH &50 DSSOLFDWLRQ "RFXPHQW 9|

6DOHYV 2UGHU 3URFHWBDWHM 2UGHU

6DOHYV SHUVRQ $FFRXQW KLVWRU\ VFUHHQ
$FFRXQW 6WDWXYV

&UHGLW /LPLW

2UGHU

&XVWRPHU

2UGHU 6WDWXYV

&50 DSSOLFDWLRQ FUHGLW OLP|

&50 DSSOLFDWLRQ VXEPLW VDO
6DOHV 2UGHU 3URFHWWHTXHVW GLDORJ ER]

6DOHYV 4XRWH &50 SURGXFW ILOH VFUHHQ
0ODQXDO ,QWHUYHQWLRAQ
URGXFW &50 SULFH OLVW

SURGXFW
&DWDORJXH

,OYHQWRU\

6WRFN OHYHO

3ULFH

BURGXFW GHVFULSWLRQ
%DFN RUGHU

6DOH
"LVFRQWLQXHG ,WHP

7TRLGHQWLI\ LQWHUIDFH WRXFK SRLQWYV EXVLQHVV S

WKH

+H +H+ H +H +H

IROORZLQJ TXHVWLRQV

KDW LQIRUPDWLRQ QHHGY WR EH YLVLEOH "
‘KR QHHGV WR VHH WKLV LQIRUPDWLRQ "
‘KR FDQQRW VHH WKLV LQIRUPDWLRQ"

L

"KDW DUH WKH EHQHILWV RI VKDULQJ WKLV LQIRL
'KDW FRPSHWLWLYH DGYDQWDJH ZLOO EH GHULYH
QIRUPDWLRQ "

'KDW DUH WKH ULVNV RI VKDULQJ WKLV LQIRUPDYV

1H[W HDFK RI WKH HQWLWLHYVY LV PDSSHG WR WKH LQV

HOHPHQWYV

LQ WKLV FDVH pPDQXDO LQWHUYHQWLRQT

EH HOLPLQDWHG IURP WKH PRGHO )LJXUH



JLIXUH 7TUDFHDELOLW\ 0ODS ZLWK ,QWHUIDFH 7RXFK SRLQWYV

6WHS ,GHQWLI\ 'DWD 6RXUFHYV

OXFK GLVFXVVLRQ KDV EHHQ KDG DV WR ZKHUH WKLYV
FDQ EH PDGH WKDW LW EHORQJV EHIRUH WKH LQWHUI
PDS GLUHFWO\ WR GDWD VRXUFHV +RZHYHU VLQFI
LPSRUWDQW WR DQVZHULQJ WKH TXHVWLRQ LW VKRX!
HOHPHQWY DUH PDSSHG WR ERWK WKH FRUH DSSOLFLCL
FRUH DSSOLFDWLRQ GDWDEDVH DV WKH pVRXUFHTYT 8
WRXFK SRLQW LV DQ HIWHQVLRQ RI WKH OLQNHG DSS(
DUURZV DUH FRQQHFWHG WR WKH &50 VA\VWHP LQGLFC
SRLQWYVY LQWR WKH (53 V\VWHP 'RZQZDUG DUURZV L
OLQNHG LQIRUPDWLRQ LV EHLQJ GUDZQ IURP

7KLV LV XVHIXO LQ LGHQWLI\LQJ WRXFK SRLQW IXQFW
EH FUHDWHG ,Q WKLV FDVH DV KLJKOLJKWHG E\ ODF
ZLWK DQG DQG WKH UHVXOWLQJ JUH\ KLIKOLJKWL
(53 SULFLQJ DQG SURGXFW ILOH LQ WKH &50 V\VWHP

ZLOO0 QHHG WR EH FUHDWHG RU WKH RULJLQDO TXHV\
UHYLVLWHG



6WHS ,PSOHPHQW 3URJUDPPH

'LWK D IXO0\ FRQVWUXFWHG PDS WKDW OLQNV KLJ
XQGHUO\LQJ LQIRUPDWLRQ DUFKLWHFWXUH )LJXUH
LOWHJUDWLRQ SURJUDPPH 7KLV LV D LOOXVWUDWL®
ZRXOG EH FRQVWUXFWHG XVLQJ WKHVH JXLGHOLQH\
UHTXLUHPHQWY JRDOV TXHVWLRQV DQG HQWLWLHYV

JLIXUH 7TUDFHDELOLW\ 0ODS ZLWK 'DWD (OHPHQWYV

, WHUDWLRQ $ S5HYLVHG &ROO
$SSURDFK

8SRQ UHYLHZ LW ZDV IHOW WKDW H[SOLFLW VWDNH
QHFHVVDU\ ILUVW VWHS 6HFRQG LW ZDV IHOW WKDW
LQ DQ LQIRUPDWLRQ H[FKDQJH VFHQDULR DQG WKDW
WR OLQN WKH HQWLWLHVY WR WKH EXVLQHVV REMHFW



BGGGHG %DVHG RQ WKLV IHHGEDFN WKH PRGHO ZDV D
VWHSYV

,GHQWLI\ VWDNHKROGHUYV

,GHQWLI\ EXVLQHVV REMHFEWLYHV RU GHVLUHG RX
,GHQWLI\ LQWHJUDWLRQ JRDOV DQG VXE JRDOV I}
'HILQH REMHFWV RI LQWHUHVW %XVLQHVV (QWLW
'HILQH LPSOHPHQWDWLRQ SDWWHUQV
BURFHVVHV

'HILQH HQWLWLHY DQG GDWD VRXUFHV

6SHFLI\ GDWD DFFHVV $GDSWHUV

6SHFLI\ WUDQVIRUPDWLRQ RI HQWLWLHV

6SHFLI\ XVHU LQWHUIDFH DQG GRFXPHQWDWLRQ

1RWLFH KRZ LW GLIIHUV VOLJKWO\ IURP WKH UHIHUHC
FRQWH[W VSHFLILF VWHSY DQG LQFOXGHV D IRUPDO L
VWHS %XW PRVW VLJQLILFDQWO\ LW HOLPLQDWHV Wi
RI JRDOV LV FROODSVHG LQWR RQH VWHS ,W ZDV IH
DSSURSULDWH LQ DQ LQIRUPDWLRQ UHWULHYDO FRQW

7KH WHQ VWHS SURFHVV KDV VHYHUDO DGYDQWDJHYV
HQVXUHV EX\ LQ DQG KDUPRQLVDWLRQ RI DOO SURMH
OHYHO EXVLQHVV REMHFWLYHV WR GDWD DFFHVV )LJ)»



JLIXUH S WHUDWLRQ SURFHVYV 6WHSYV

2EMHFWYV RI ,QWHUHVW
,PSOHPHWDWLRQ 3DWWHUQV

LOQWHIJUDWLRQ 'HLQH 3URFHVVHYV

6WDNHKROGHUYV %XVLQHVV*RDO\/

2EMHFWLYHYV

+RZHYHU WKHUH DUH VLJQLILEDQW LVVXHV ZLWK UH:
WKH SURFHVV LV WLHG WR VSHFLILF DSSOLFDWLRQ LQ
SUHGHILQHG FROODERUDWLRQ VFHQDULR WKH LQWHJ
HDFK LQWHJUDWHG V\VWHP $QRWKHU GUDZEDEN R
EHFRPH FRQIXVLQJ VLQFH SURFHVV VWHSV DUH QRQ \
DSSOLFDWLRQV DUH QRW pLQWHJUDWLRQ UHDG\T \RX
HLIJKW ZLWKRXW WKH EHQHILW RI D FOHDUO\ GHILQHG
DQG JRDOV

, Y WHUDWLRQ $ HYIHVWHGYT $SSURD

$V D UHVXOW RI WKLV VHFRQG LWHUDWLRQ WKH PRGH
'LWK WKH DGGLWLRQ RI WKH SURFHVV VWHS LW EHFCLC
EDVHG DSSURDFK ZRXOG EH OLPLWLQJ SDWKHU LW
VKRXOG EH GHSOR\HG DQG HDFK VKRXOG EH JUDQXO



GHHORSPHQW RI FROODERUDWLRQV DQG FRPSRVLWH
PRGHOV EXW WKH XQGHUO\LQJ DSSOLFDWLRQTV LC
DFFRXQWHG IRU ,Q WKLV WKLUG LWHUDWLRQ WKH JI
WKH IROORZLQJ VWHSYV

,GHQWLI\ VWDNHKROGHU

,GHQWLI\ DQG GHILQH EXVLQHVV REMHFWLYHV RU
,GHQWLI\ LQWHJUDWLRQ JRDOV DQG VXE JRDOV If
'HILQH REMHFWV RI LQWHUHVW DQG UHTXLUHG F
'HILQH LPSOHPHQWDWLRQ SDWWHUQV DQG FRUUH
'"HILQH GDWD VRXUFHV DQG HQWLWLHYV

'HILQH VHPDQWLF LQWHJUDWLRQ GHILQH FROODE
6SHFLI\ XVHU LQWHUIDFH

,PSOHPHQW FROODERUDWLRQ PDSSLQJV DQG WU
3DFNDJH IRU GHSOR\PHQW

,Q WKLV VFHQDULR VWHSV RQH WKURXJK VL[ DUH DS
EH UHSHDWHG IRU HDFK DSSOLFDWLRQ WKDW LV JRLQ
FDQ EH XQGHUWDNHQ LQGHSHQGHQWO\ WR SUHSDUH
DGYDQWDJH RI WKLV DSSURDFK LV WKDW WKH SURFI
FKRLFHY DQG LQWHQGHG FROODERUDWLRQ SDUWQHUV
H[SRVLQJ PRQROLWKLF DSSOLFDWLRQV WR VHUYLFH
VHUYLFHV

BWHS LV WKH ILUVW FROODERUDWLRQ VSHFLILF VWF
XQGHUO\LQJ DSSOLFDWLRQ DUH OLQNHG DQG WKH VHF
VR WKDW LQIRUPDWLRQ FDQ EH H[FKDQJHG LQ D IRL
UHFHLYLQJ DSSOLFDWLRQ 6WHS RFEXUV DW D SURJ
WKH FROODERUDWHG V\WWHPV LV GHILQHG DQG HQ
LPSOHPHQWY WKH GHILQLWLRQV VWDWHG LQ VWHS

SDFNDJHG LQFOXGLQJ GRFXPHQWDWLRQ LQVWDOO \
URXJKO\ DNLQ WKH UHIHUHQFH PRGHO LPSOHPHQWDWI



%»8RZ ERWK LWHUDWLRQV DUH FRPSDUHG WR WKH DJl
7TDEOH &RPSDULVRQ RI 3URFHVV "HYHORSPHQW ,WHUDWLRQV

, WHUDWLRQ " WHUDWLRQ ' WHUDWLRQ

,GAQ I\ VWDNHKRGERWLI\ 6WDNHKROG
,GHQWLI\ EXVLQHNQWLI\ DQG,GHEXWLQHDQG 'HILQH
REMHFWLYHV RUEGMVQUN & REMBRXWLQYHWY REMHFWLY
RXWFRPHYV GHVLUHG RXWFREPHVLUHG RXWFRPHV

,GHQWLI\ JRDOV,BEQWKXIE LQWHJUIDWWIARIQ\IRQWMIUDWL|

JRDOV IRU HDFKDREGMM KW LJRHD OV DRAG WDHEKJRDOV IRU H
REMHFWLYH REMHFWLYH

,GHQWLI\ TXHVWLRQV WKDW

DGGUHVV EXVLQHVY JRDOV

,GHQWLI\ EXVLQHHVLQGWAEAMHAW V' RIIL QHVHENHWRW YV R 1T, Q

DQG DWWULEXWH¥XVLQHVV (QWLWQBVUBIQ&LUHG FRQQ
$SUWHIDFWYV

'"HILQH LPSOHPHQWDQOMWHH. RRSOHPHQMMD@YH RBSOHPHQWDW |

SDWWHUQYV SDWWHUQV SDWWHUQV DQG FRUU|I
SURFHVVHV SURFHVVHYV

,GHQWLI\ DQG FRINWHXPOW LW LHWOLQ® "MWD 6RXUFHV
LQGLFDWRUV RUBRQXWFKVDFH (QWLWLHV
WRXFK SRLQWYV
,GHQWLI\ GDWD ¥8NEEINVDWD $FFHVV
$GDSWHUYV
6SHFLI\ 7UDQVIRUPDYH R BPRIQWLF
(QWLWLHYV ,QWHJUDWLRQ GHILQF
FROODERUDWLRQ
6SHFLI\ 8VHU ,QWSIWFDRHSDIOG LQWHUILC
'RFXPHQWDWLRQ
,PSOHPHQW SURJUDPPH ,PSOHPHQW FROODERL
PDSSLQJV DQG
W WUDQVIRUPDWLRQV

SBPNDJH IRU "HSOR\PHC



&DVH (QWLW\ '"HILQLWLRQV

7KH XQGHUO\LQJ HQWLW\ VWUXFWXUHY ZHUH LQYHVW
ZDV G\QDPLFDOO\ JHQHUDWHG DW UXQ WLPH WKHUH 1
WKDW HYHQW WKH LQWHJUDWLRQ PLGGOHZDUH VRIW
HQWLW\ DWWULEXWHYV

J)LIXUH EHORZ VKRZV WKH VWUXFWXUH RI WKH &5
S6RXUFH 'RFXPHQW™ DQG WKH VWUXFWXUH RI WKH %2
S7TDUJHW (QWLW\’ 7KH OLQHV LQ WKH PLGGOH VKRZ
DWWULEXWHYV GLVFXVVHG IXUWKHU LQ WKH WUDQVIRL

6FUHHQVKRWY IURP 6DJH $SSOLFDWLRQ ,QWHJUDWLRQ 6HUYHU
6DOHV/RJL[ YHUVLRQ DQG 6DJH /LQH YHUVLRQ



JLIXUH &50 $FFRXQW 6RXUFH DQG %2 &XVWRPHU 7DUJHW

YLIXUH EHORZ GHSLFWV ERWK WKH &50 VRXUFH
HQWLWLHY 1RWH WKH LQGHQWHG QRGHV RQ WKH WL
ORJLFDOO\ UHJURXSHG IRU WUDQVIRUPDWLRQ
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L JWHPO9DWS$PRXQW
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%2 SURGXFW HQWI

1RWH WKDW EHFDXVH WKH SURGXFW LQIRUPDWLRQ
&50 HQWLW\ LV QRZ WKH WDUJHW RQ WKH ULJKW DQ

ULJKW



JLXUH %2 3URGXFW 6RXUFH DQG &50 B3URGXFW 7DUJHW (Q

&DVH ;0/ 7TUDQVIRUPDWLRQV

8VLQJ WKH FRPSDQ\YfV LQWHJUDWLRQ VRIWZDUH WUD
JUDSKLFDO LQWHUIDFH 7KLV ZLQGRZ LV RSHQHG E\ F
UHYHDOLQJ D VFULSW HGLWRU +HUH WKH DFWLYLWL
VDPSOH VFUHHQ VKRW RI D VLQJOH WUDQVIRUPDWLRC
EH FRPSOHWHG IRU HYHU\ OLQNHG DWWULEXWH RI
XQUHDOLVWLF WR LQFOXGH D VFUHHQVKRW RI HDFK

UHVXOWLQJ ;0/ LQ WKH VFUHHQVKRW EHORZ ZHUH FUH



JLIXUH 6DPSOH RI *UDSKLFDO 7UDQVIRUPDWLRQ (GLWLQJ

7KH WUDQVIRUPDWLRQV WKDW DUH FUHDWHG XVLQJ W
LQ WKH DSSOLFDWLRQ VA\VWHP ILOHVY 7KHVH ILOHV FD



