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$ GHILQLQJ FKDUDFWHULVWLF RI VgRERWMLH PDIXN 5 RMMARIGIDLGH DO
LWV WHQ \HDU KRUL]JRQ 3DUWLFLSP®WY FRQVLVWHQWO\

I UDPHG GLVEFXVVLRQV DURXQG KRZ PLQLQJ FRXOG

HYROYH EHWZHHQ QRZ DQG EXHOANWLRY *XHUUHUR 2ULFD DGGUH\
WHFKQRORJDXWREBDWLRQ URERWMRYFKQLFDO IURQWLHU RI HQDEOLQJ DI
DGYDQFHG DQDO\WLFV DQG GLILWDOVWIL@WH & HIRYWHRBA Y 7KURXJK DGY
DOUHDG\ EHLQJ LPSOHPHQWHG LQ S BRWLROY WEBRObWLRQV FDQ QRZ
/KH FRQYHUVDWLRQ KDV WKHUHIRYHHER VIVRHGY RORNVLRQV WR XQORFN YI
ZKHWKHU WKH WHFKQRORJ\ HI[LVWYHWB KR £bpBVW WHOHV/LWLYH RU SUHYLR
LQGXVWU\ FDQ DGRSW VFDOH DQG® B3 bR Y LRASUF® b |HE HQJILQHHULQJ

IRU HIWHQGLQJ WKH /LIH RI OLQH /RO

-Q KLV RSHQLQJ UHPDUNV 3$QGUHZGFRW W p&(2 RUH KDV EHHQ H[KDXVWH
*OREDO OLQLQJ *XLGHOLQHV *URXS *0*

GHOLYHUHG D VWDUNPRQGDWH W 6HMMRQ 7KHO VR ' HVJQ
SURSULHWDU\ VLORV PXVW HQG &R UDWLRQ N QR
ORQJHU DQ HOHFWLYH VWUDWHJ\ LW LV D IXQGDPHQWDO

UHTXLUHPHQW IRU RSHUDWLRQDOSY[J"LP\EIEIQIE%QWV ZHUH FKDOOHQJHG WR

EXVLQHVYV DV XVXDO GHVLJQV 7KH FI

i Do , FOHDU WKH LQGXVWU\ PXVW VWRS EX|
5(7+1.4*04(" (6131 LQIUDVWUXFWXUH IRU KXPDQV LQ JRQF
23(5%721%/ $&&(66 PDFKLQHV 7KUHH VWUDWHJILF SULRUL'

WKH QH[W JHQHUDWLRQ RI GHVLJQ
7UDGLWLRQDO PLQH GHVLJQ SUHGLFDWHG RQ
LQFUHPHQWDOLVP DQG KXPDQ FHQWUIF.QHHULQJ IRU WRWIRXY BXWRQRP\
LQIUDVWUXFWXUH LV QR ORQJHU VEH\RIGWHWYURILWWLQJ DQG EXLOG
RSHUDWLRQV SXVK WRZDUG H[WUHP i HVGWKVHIXGEURQPHQWY WKDW UHZC
HQFRXQWHU KDUVKHU HQYLURQPHQWNG FRIQVA BBIGQWMHW\ ULVN
UHWKLQNLQJ KDV EHFRPH D VXUYLYDO PDQGDWH
UDWKHU WKDQ D GHVLJQ SUHIHUHQ@FHHRORJLFDO UHMYBGIOHRGFHOH[LEOH
GHVLJQV FDSDEOH RI PDLQWDLQLQJ
S5HWIONO LOH' HMJQ 7KH6DIHW ) LMWV GHVSLWH LQFUHDVLQJ GHSWKV DQG
$XVRORP RXV3DWAEJIP JUDGHYV

7KH 5HWKLQN OLQH 'HVLJQ VHVVLROQLQWHWEB BV D GHVLJIQ-GDWUDWHEOH
$QGUHZ 6FRWW *0* _LP ORQWHV 5RM®NMUJ\ PDQDJHPHQW LQWR WKH LQL
$QWDPLQD DQG %\URQ +XUWXELD M@QILRHHULQJ SKDVH UDWKHU WKDQ
DGYRFDWHG IRU D WRWDO SDUDGLJPDQREHM R Y LRROMHPWHU FRVW
HQJLQHHULQJ 7KH VWUDWHJILF REMHFWLYH LV WKH

FUHDWLRQ RI SHRSOH IUHH ]JRQHV 7KLV LV QRW

PHUHO\ DQ HIILFLHQF\ SOD\ LW LV D VDIHW\ ILUVW

GHVLJQ SKLORVRSK\

%\ GHVLJQLQJ IRU JHUR KXPDQ SUHVHQFH LQ DFWLYH
HIWUDFWLRQ JRQHV RSHUDWRUV XQORFN WKH DELOLW\ WR
HQJLQHHU QDUURZHU JDOOHULHY DQG HOLPLQDWH
PDVVLYH YHQWLODWLRQ RYHUKHDGV SK\VLFDO
FRQVWUDLQWY WKDW DUH QRQ QHJRWLDEOH LQ KXPDQ
FHQWULF GHVLJQV 7KH EXVLQHVV FDVH FHQWHUV RQ

WKH SUHVHUYDWLRQ RI KXPDQ OLIH DQG D PDWHULDO
UHGXFWLRQ LQ WKH WRWDO HQHUJ\ IRRWSULQW
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7KH VWUDWHJILF LPSHUDWLYH KDV VKLIWHG IURP WKH
PHUH FROOHFWLRQ RI PLOOLRQV RI GDWD SRLQWV WR WKH
GHSOR\PHQW RI LQWHJUDWHG LQWHOOLJHQFH (QHUJ\
PDQDJHPHQW QRZ VHUYHV DV WKH SULPDU\ FDVH

VWXG\ IRU SURYLQJ GLJLWDO PDWXULW\ DQG FRUSRUDWH
VXVWDLQDELOLW\ DQG LV HPHUJLQJ DV WKH FOHDUHVW
QHDU WHUP EXVLQHVV FDVH IRU WKH QH[W GHFDGH RI
WUDQVIRUPDWLRQ

$SEDWIEGITHFV ' DD VR SPMRQ 6VWDVIAI\

$QGU« /IDPDJGHODLQH SUHVHQWHG D GHFDGH ORQJ
URDGPDS IRU WUDQVLWLRQLQJ IURP PRQLWRULQJ WR
SURDFWLYH HQHUJ\ PDQDJHPHQW 7KH UHVXOWYV
GHPRQVWUDWH WKDW GHFDUERQL]DWLRQ LV D GULYHU RI
HFRQRPLF EHQHILW QRW D UHJXODWRU\ WD|

"QQRYDVIRQ YDULHY/ 7KH ) LDIP HOVIVIRQ
YRMBIOHN

7HKQUFDQ( [ FHEBIQRH &DVH 6WKGEHVIQ
(11 LAHQRA '"HVSLWH WKHVH ORFDOL]JHG VXFFHVVH

ZKDW" LV VREHWIRDQIHZIRU SLORWYV

7ZR WHFKQLFDO FDVHV LoowiuDWl—'f(E"k\th%%gQ\JMEPl%WDB“' SULPDU\ RE

GLJLWDO OHYHUV DUH DOUHDG\ Gl@ Elr B Lol JPHQWDWLRQ ORVW PLQH

FRPSRXQGLQJ UHWXUQV ZHHQ LVRODWHG SODWIR
GDWD H[LVWV LQ GLVSDUDWH WLPH VH

e« 6PDUW %XUQHERPELQLQJ PRGXITWIVYy ZKLFK SUHYHQWV WUXH UHDO
EXUQHUV ZLWK PRQLWRULQJ V\\WWB\WRSHUDELOLWY 6FDOLQJ LQQRYD
RSHUDWLRQV DFKLHYHG DQ H@RbMADHYIGYWDO ODVWHU 30DQ DQG W

DQG D  HPLVVLRQV UHGXFWLRbQWHﬁUDWL Q RI 6&$'$ -7 DQG 27 VAV

DVVRFLDWHG PDWKHPDWLFDO PRGHO FDOQ
LQIHU IXHO FRQVXPSWLRQ ZLWK% H'PJYJF%U RWO\ WKH IRUXP ZD

OHVV WKDQ  ZLWKRXW SURFHVY QWFFW&) UHO\ WKH ERWWOHC

D PDMRU OHDS IRU DXWRPDWHGWHSR MW HS S'-O V IURP EHFRPLQJ H

FDSDELOLWHERFLQD WO\ RUIDQLIDWL

e 3LSHOLQH 5HDO 7LPH 2SWL$L]D\ﬁlQh6Q\§’7EDQGDWHV DYDLODELOLYV

GLJLWDO WZLQ DQG PRGHOOLQJ \Q\‘%V\?‘ﬁﬁ%%WNHFWQ/QG LQWHUQDO FDSE

FRQWUROOHG OHDNV RQH KRXU LQ D%‘Q[bq%_‘ "&{’HQW JRYHUQDQF

D RQH NLORPHWUH UDGLXV PLW FDSDE'-O WA DUH HPHUJLQ.

FDWDVWURSKLF HOYLURQPHQW DlQVd' 'é PP PRIYY ORI WKH QH[W GHE
ULVNV
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7KH FRQYHUJHQFH RI $- F\EHUVHFXWBLVOY¥ BQQWLDJR J)RUXP XQGHUVFRUH

RSHUDWLRQDO GDWD IRUPV WKH EHBE)RANUR IVW KW XUIHQHY QRW D FKRLFH

RI WKH )XWXUH B6XFFHVV QRZ GHYX@®WD RIDWKHLW\ DQG SURILW RU EHYV

DELOLW\ WR JRYHUQ GDWD DV D VWLPKNLOH FEXWB® LQWHJUDWLRQ RI DC
FDSWXUH WKH VWUDWHJILF GLUHFWLRC

YWRP ' DVD' UYHQVR "QUIKW UYHQ DFURVV SUHVHQWDWLRQV SDQHOV D
VHVVLRQV

7KH SDQHO KLJKOLJKWHG D FULWLFDO RSHUDWLRQDO

GUDLQ WKH UHSRUWLQJ WUDS  O'OMARSHRIEIN DVEOH @G 1 XIERWDE®!

WR IRXU GD\V RQ GDWD FOHDQVLQJ WR SURGXFH D

VLQJOH GD\ Rl UHSRUWLQJ 7KH VRKINW SDR B QRUZDIIEWHTXLUHY WKH PR

GULYHQ PRGHO UHTXLUHV $- UHDGWVEBDIW H®R SMIORW YV WR IXOO\ FRQQHFV

DQDO\WWYVY FDQ VSHQG WKHLU WLPH&OIGHFLVIRDV&ORXG 'LILWDO

UDWKHU WKDQ RQ GDWD SUHSDUDWIR@®HQWDWLRQ LV WKH VLQJOH JUHD
ULVN WR VFDOLQJ SURGXFWLYLW\ DQC

7KH 3URGXPVIYMIW 3DWDGR] " QUHAGI HOFH YV ODVWHU 30DQ LV QRZ D SUHUHTXLVLWI

* HRBILFDO HFOQH HQWHUSULVH JUDGH DXWRPDWLRQ

$ FHQWUDO SLOODU RI WKH GLVFXKYFKRHD2 DY RAMERY ZH 1IDEM &-HWDO

FRSSHU EHQFKPDUN &KLOH UHDFKHG PLOOLRQ

WRQQHV LQ DQG KDV UHPDLQHGYBW WK DWWRPDHOLRQ $- DQG URERWI
WKURXJK ODLQWDLQLQJ WKLV WHREXHRRWEULQW SHRSOH UHPDLQ F
SODWHDX LV D PRQXPHQWDO WHFRMQUFROIRMWAXWERQ RI PLQLQJ /HDGHUYV
VLQFH PLQHV KDYH WUDQVLWIIRQHQ@RURW RPHUDWLRQDO RZQHUVKL
WR PLQ GHSWK DQG WKH ZDVWHR WK RWAH UBPISWDELOLWY ZHUH UHFX
KDV H[SORGHG IURP WR DV KLIJIOBWRVV WKH IRUXP 7KH PLQHV WKDW °
VRPH RSHUDWLRQV +ROGLQJ RXWWXW Q@ROWWIQMHBHUV ZLOO EH WKRVH
LWVHOI SURRI WKDW GDWD LQWHOWHFKHQERDEQBPELWLRQ ZLWK DQ HTXDC
RSHUDWLRQDO H[FHOOHQFH KDYH SAKREONVIKORA WKWHWHF XWLYH FRPPL\
GUDPDWLF LQFUHDVH LQ PDWHULDRRWYRBROLWYOR R WHHWDRWR U

&\ EHUOHFXUW DQG$” * RYHLQDQAH &KDQIHO DQDIHP HOADVWH" HAMYH
( QDEGU
7KH LQGXVWU\ LV H[SHULHQFLQJ D KLVWRULF SRZHU
VKLIW WKDW EHJDQ DURXQG $ FAKNQLsWWOW PHVVDJH DFURVYV VSHD

RZQHUVKLS WUDQVLWLRQHG IURP WKW MDA QU KKDOOHQJH LV QRW WKH DY
PLQHUV WKHPVHOYHV 7KLV RZQHWWHKRLISOQROFRDIW HBXYYHWY KH LQGXVWU\ V DE
UHVSRQVLELOLWLHYV 7KH SDQHO PA®OHGDIRE® ROBGUNWURQDOL]H QHZ VRC
ZLGH FHUWLILFDWLRQ VWDQGDUGWRUYRDQSL|DOMLB QD JHIQIVQIH PDQDJIHPHQW
MRLQ WKH ZRUNIRUFH WKH TXHVWSORQKRJ JRYHUQDQFH FDSDELOLW\ [
JXDUDQWHHY WKH PRGHO" EHFRPHQFHIOIMWUYBIY DRG SURFHVV UHGHVLJQ
FULWLFDO VDIHW\ SURFHVVHV D FHRIWRIQHEUHU WMRUWDHRYRVWUHDP UXQ

LV EHFRPLQJ WKH QHZ H[SHFWOWQRRWYLKRH WKH GLJLWDO SURJUDP -\
PRGHO UHOLDELOLW\



“QORYDVIRQ DVD 0 LQGVHW
BKUW

-QQRYDARQIQ P 1QIQI IV
LOFUHDMQI® XQGHUARRG DVD
P LQGVHWKLWIQ Z KIFK

FRP SDQIHV EDDQFH
FROWOXRXV RSHIDARQDO

IP SLRYHP HQWZ W P RUH
WDQVIRWP DAYH DSSURDFKHV
HQDEGIG E\ HP HUILQJ
WIRKQRRIIHV 7KHIRXXP
SXVKHG SDUARSDQW \R KRG
ERW DP EIMRQV

VP XOROHRX\V® R VTXHH H
LOFUHP HQWOYDOXH [ LRP

H MAQU DWHW Z KI®! LH

1P DILQIQI WH P LOHRI WH
QH WGHFDGH

7TKH+XP DQ $” $JHQW
( FRV WP

7KHVSHHG Rl $—HYROMRQ LV
WRIJHUQI | RUFRQW] WWH
ERG Rl P HGFDONQRZ BIGIH
QRZ GRXEBN LRXJK® HYHU
WLV GD\V 0 1QIQI P X\W
DGRSWD VP DU WIQNQJ
VWP \WKUWUHRIQ] LQJ) $—
DJHQW DV D SHIP DOHQWSDUW
Rl WH Z RUN RUFH WDW

UHT XILHV UREXVIAS RYHUQDQRH
FODUDFFRXQWELDN DQG
FXGOXUDCDGDSVMRQ ~ QRW
RQH RII GHS®\ P HQW

6XWIDLQDELAW DV D
3R MEHOWH

" HFDLERQL] DWRQ DQG
HFRQRP LF EHQH IMDUH QRZ
IQMOVFD® GONHG 6WDWMILE
HQHU\ P DQDIHP HQWY WH
SUP DU GIYHUIRUERW FRW
UHGXPARQ DQG VRADOIFHORH
VR RSHUDW DVWH
$EDWE®7HF LRDGP DS DQG
WH 6P DUNYAXLOHY FDVH
VXG ERW GHP RQWDWM
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