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IHG EDFN WR DGMXVW WKH FRGH UDWH ZKLOH W|,<,H ERZH3U/PIQRG PRGXOD

WLRQ OHYHO DUH NHSW FRQVWDQW DFU K, H U,5H|5J HEOHZY WK HOH

,Q WKLV SDSHU ZH IRFXV RQ FDOFXD ?C QWDQHR)
RXWDJH FDSDFLW\ R RUWKRJRQDO, \%k\fz'v QY[lg’ DW FDUUI
SOH[LQJ 2)'0 V\VWHPW LR XM P XO ] DUH GHQRWH:

6,02 FKDQQHOV HPISHK DWKHRQHWLF EB% vxp HGWREHFRDO

Q20
UDWH UDWKHU WKB @ K RRZPRIGIFRZ K HG
WKH VKRUW WHUP FWD(QI@HQVD’HUDW% /Tl WKH YHEWRU RIFKE
EHWZHHQ ZDWHU.OOLQJ DQG XQLIR LE& LdEL Wg@fé&mg&aﬂ
RIWKHDFKLHYDEOH UDWH
2XUSUHVHQW ZRUN KDV IRXU REMHWWLWQ/O)L{ & RSHED RPN  H AT XH QFV LV
WKH IXQGDPHQWD®VWHN WKRQE®H® FRSDFLW\ DQG F;/(ﬁ
UDWH DFKLHYDEOH ZKHQ WKH FKDQQHO LV QRW NQ bH(W’hQO\HVWL

PDWHG SUHGULHMHE BW WKHD Q \RPV W VE H WHIH HQ/ WIK H SRZH U D O: QVRKF DIMHGVMIRK W K
IUDPHZRUN RI2)'0 :H SHUIRUP WZR Wx®H W R PRDQVHVL RIRIPDWLRQ VIPERO
EDVHG RQ WKH H[SHULPHQWDO GDWD FRAPHFOWEH HG RUALIQD VKL UFXORD U O\ V\F
ELOH $SFRXVWLF &RPPXQWFDW&RQV {[@HRUVRHQ VB URMQWHBFK UHFHLYHU HOHP
DQG DQRWKHUEDVHGRQD UHFHQWO\\GHPNORBHG PR QQH O PBIBSIDPGHEQW DF
ZKHUH HDFK SUR S DHYDRWULREH S MW KDLY RRHIGIW R HPWRQ DO SRZHU D O O RE D W HDGGWR
¢UVW RUGHU D X WSROUHH JAUDHWAWMLLYDHD ARIPQIGIRW C5QU REB 8 XA G WK LV
6HFRQG ZH LQYHVVSRITHUHD®LO RHEDMQW @& N/ ARDUDAFH WMAHRM WKLV VAVWHP LV JLYHC
EDVHG RQ VKRUW WHUP IDGLQJ VWDWLVWLFV LQFOXGLQJ ~ZDWHU;OOLQJ
21#2)) SRZHU DQORF@WLR@ ZKHUH SRZHULY DG&OR (1+Pk| H,||2
FDWHG LQ HTXDO DPRXQWVEXWRQO\WRWKRVH?_%UU HUVZKRNH G615 LV
DERYH WKH ZDWHU ¢ OO0 L Q1 WKIUIRWRPRSRZ HHQG DOO
DOORFDWISRZHAKIHWUBBOORFDWHG HT X B B dMHMERH Q@ B O MERWRIBLRYWHFWRU 1RWH
7KLUG ZH DGGUHVRSWMKHHIFW X K RQ @ HP RoW Y bOH\GIGW YV IURP PD[LPXP UDWLR F|
LQ OLJKW RI D SLORW RYHUKHDG Q HHldME Uy R KH D PHMENW WKMIFRPORE R YW Y [S5
DW WKHWBRIBLWKH DVVRFLDWHG FKDGQGTHRR & v UpgWIVRIG HFu Y R UN@
DQG E IXQGDPHQWDO SURSDJDWLRQ &HKBSRA&KS RO RFEWAK RUSSROIHRY ZV K H F
OLPLWLOQJ WKH W LDDAQH R DWWHULUMK R R8eD WhR & ¢ kiDoEAN KH ZDWHU ¢ OOLQ

HVWHPDWQDOO\ ZH FRQVLGHU D FKDQQH PR@?HOZKLFKLQFD GHV
DFRXVWLF VSHFLJMXURSIDXP\QER G H $,HQ Wﬁwwnﬂ@u >

XDWLRQ DQG FRORUHG QRLVH ,Q WKLV ARVH WAL LU WIHIRGXFH[WZR QHZ

SRHU DOORFDWLRQ VWUDWHJILHV ZDWHU¢{OOLQJ EDVHG RQWKHDWWHQ
XDWLRQ+QRLVH SUR¢OH RQO\ DQG XQLIRUP SRZHU DOORFDWLRQ EXW
DFURVVDIDYRUDEOHIUHTXHQF\ EDQ G RIQ®N WH WK DAMBRIBNWHN Bt GO R IGRVOVFK WK D
SRZHU DOORFDWLRQ EDVHG RQ DFRXVWLF SURSDJDWLRQ HIIHFWV FDQ
LQFUHDVH WKH GDWD UDWH DQG LV UREXVW LQ W §U¢VHQFH RI GHOD\
DQG FKDQQHO HVVeXRDW \RQMWYURWAHFW WKH DF ot

WKURXJKSXW DIW HULQ BINHLLYID\W K HD DO EFLORW RYHUKHD G

LQWR DFFRXQW 7KH SRZHU DOORFIHWIXR QKW E B WK WHKH |
7KH SDSHU LV RUJDQL]JHG DV IROORZVQ@QWKHWHRE LY B WRUPQRDW K HFRK D Q Q
GH¢QH WKH SRZHUHJQERFIYWHRQ VMMEB/®\EHY R FDIS® PW WKH UHFHLYHU DQG ST
WLHY DQGWKHFRUUHVSRQGLQJORZHZHKHERMNMIHR Q@ WK KFKEXNDROIRSRHPBEQW L
WLRQ UDWHDFKLHYDEOHLQ WKH SUHVH RIEGIQRFRIQYQ G HO W\Z\R VIXTFW LSFR® H B UKRW \
WR ZKLFK ZH EULHA\ UHIHU DV 3UDW HD Q CODEHEWHK IR GuEDYBHEERMBRYN ,Q ERWK
FKDQQHO HVWLPDRWN R DRW HHHIG\E DBIGD\Y R H Q PHS/DVFVP B HREQXIML R B NRIRRIZ@MLS L O
GHOD\ :H HIWHQG WKH ¢QGLQJV WR FIRMQZQH,EKD LU K UWHITXH QHVBBYHG LQ DG
SHQGHQW DWWHQXDWLRQ LQ 6HFWLRKQ-K, D BUIEMLRQU Bl KV GG ARRUWGHIBWOR L Q | F
QXPHULFDO UHVXOWYV WKDW TXD QW L W WHCM HBBKALWM Y Q@ E D W GRHADA KURDW WW B @ FS® Z
VLGHUHG FODVV RIDFRXVWLF FKD Q Q HQ ORMRFK QX \VOLHRIGM B U 16 VX WRID 8 XK WIGR Q D
LQ 6HFWLRQ 9 7KH WZR SRZHU DOORFDWLRQ SROLFLHV

*LYHQ WKH OLPLWDWLRQ RQ WKH OHQJWK RI FRIGHMKRR U8 FHWKHWH ZH BIOBVDDWIHFW R RFAHO RIVH O\ V
RQ WKHDFKLHYDEOH UDWH H J VHH> @ KR®QBRXUHEGEVZR Q B & RE HFBEUOZFHHFBRDOHZKQ W BIY W[ E\ SUH P X
FRGHZRUG OHQJWK LV OLPLWHG UHFHLYHG \B_NﬂﬁDO ZLWK












