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LQVR RXUQHZ RII LFHV 1Q &KUMAHV J DWWA GILIHHQPH VR WH FTP DWW WDQURWP DWRQ : HDWH
SWIRXGRI WH&( 7 DXP QLP DQ R ZKRP ZRWNIQ

P XQESDOMY RWHUUHVHDURK IQAMMWRQY DQG VRP H
LQWH SUYDMVHRRU  IRUWH Z RUN\ RX DUH GRIQU

$AMRXIK Z HHQR\ HG EHQJ FRWVH R ERW WH
JHRIWSKHY DQG P HAD WXGHY FR®DIXHV ZHKDG

JIRZ QRXVIR WH RIIEHVIQ) RAZ IORNHY JDM 7KH $06.Z HER RUEHMWIR NHS IOVRXFK DOG BRNIRU
QHZ RILEHVIIYH XVDEMP RIHIRRP DG SOFHVXV O RSSRUXQUEN VR FRIERDM

P RUH FHOAD® EH HHQWH GLLIHHOWGHSDUR HONIQ

WH) CPXW R 6RADBAHGH 6RIDU  GRHVORWBRNOH MY JIRIQI R P DNH W
2IILFHV GR QRW PDNH D UHVHDUFK ¥4 W‘&RNW'MP@ VROHWH

KHOS XV FUHDWH WKH DWPRVSKHUEY N3
B@E@W LSV \R DFKIHYH Z KDWZ H

XV PDNH VSDFHV IRU ERWK WKH FR

IRFXVHG ZRUN WKDW ZH QHHG WR CE@LQWHUGLVFLSOLQDU\
UHVHDUFK ZHOO 7KDQNV WR WKH )DFXOW\ IRU PDNLQJ WKLYV
SRVVLEOH

"Q WKLV DQQXDO UHSRUW ZH ORRN EDFN RQ D YHU\ H[FLWLQ,
\HDU :H KHOG WKH ILIWK %H\RQG 2LO FRQIHUHQFH =
DOZD\V D KLIJKOLJKW :H PDLQWDLQHG WKH VWURQJ WU
LQ VFLHQWLILF SXEOLVKLQJ ERWK LQ WHUPV RI WKH
QXPEHU RI SXEOLFDWLRQV DQG ZLWK NH\ FRQWULEXWLRQ
WR WKH UHVHDUFK IURQWLHU "Q &(7 SURGXFHG
PRUH WKDQ RQH VFLHQWLILF SXEOLFDWLRQ SHU ZHH
WRWDO DQG RUJDQLVHG DOPRVW RQH HYHQW SHU
LQ WRWDO 2QH SXEOLFDWIKRIQ ZDV KLJKOLJKWHG
*XDUGLBIQKDG ZHOO DWWHQGHG VHPLQDUV DQG

FRQWULEXRAMHHRQWBROVYHNR 9DUPHUH 98WHUH 9LOO
% UHNUDIWVDPWDOHQ 'D\ =HUR WKH 5HVHDUFK )DLU

JRUVNQLQJIVQVR DIJBRW PRUH e(175( 58725
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SRVLWLRQ

7KH &(7 ZDOO RI IDPH LV RQ RXU FRPPXQDO IULGJH 3KF
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FROOHDJXHY DW WKH '"HSDUWPHQW RI "QIRUPDWLRQ 6FLHQFH

DQRG OHGLD 6WXGLHV 8L%

Q$SUO  ZHRUWDQ HG D Z RINVKRS | RUVIKH
DI | LODVIA QHVE. RUN VR GLVFXW SLRMIPMGHDV DQG
Z KDWY QH W RURXUUHVHDUFK : HEURDGD
GMXWWHG IXWWUH SLIRWPAIGHDY DQG Z D\ VR P HHW
HOHU\ DQG FIP DWW FKDEDIQIHV Z IW [QMUGVASEDY
FRADERWDARQ ( QIDILQJ Z IWK RXUDI [ IDW QHVE RINLY
YMIODQG DBZ VXVWR H SBRUHQHZ IGHDV DQG
SHYWSHPRYHY Z I WH FROM R FTP DWW DQG HQHUI\
WDQMRWP DMRQ

2 XUK\ EUG &( 7 GQFKHVDUHWH P DIQP HHWY SRIQNV
IRUWH &( 7 DILIDWV 7KHVH P HHWQJIV KDG D UHFRUG
KLIK DMMQGDQRH 1Q QRO DQG Z H DUH
YHU WDQNXOR RXUUHVHDURK QHVE RUNTRUWHU
HQIDIHP HQWDQG IQYROHP HOWQ &( 7 HYHQW 2 XU

DI IDM QHZ VWU VB 7HD FRP HV RXVEIP RQMO
DQG NHHSV RXUQHE RINXS VR GDWM RQ Z KDAKDSSHQV
DW&( 7

Q WHHZHH  UHVHDURKHY D IDWG Z W
&(7 P RWMR WHP ILIRP WH 8 QYHUW RI %4HIHQ

DQG SUHGRP 1QDOWD WH ) DRX®V Rl 6RAD3BAHQAH DQG
WH) DFXQV R 0 DHP DWAV DQG 1 DAUWDCBAHQAH
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108 LEDQ 6\MGIHV &IMHV DQG JHRIWDSK\ DQG SRONDO HOVLRQP HQWICSRMA DQG
5D DHB RVDBI VXEP IWHG KLY VAHQRH IRXLODY P DQDIHP HQWRI HFARV WP V
3K WHWY o &RQMEXWG R IHSRUNWRUWH 1Q6Z HGHQDQG 1 RZ D

o GHYH.DP HHWQIV Z W XVHU JRYHLOP HOWDSSRIQMG o 3K FDQGEGDM&KUIMMDH YDQ
SDUEHY/\R SUHVHADQG FRP P MWYH RQ &P DM GHU+ RUMFRQGXPMG  Z HHW
GMXW ULHVXQOV ILRP WH SURVIRW 7IDOMMRQ\RZ DGV Rl IIHOZ RINIQ) LQQP DN



~
(00]
~
(00]
o1 B
— =
o B3
\MMHMINE

170dd H¥M ddBfMddE

ANXHdO WM AMNE

: T
1DYLJDWLQJ WKH VRFL@O D Q® HHQU WEPHQWXUOEH IRUGIHDDYVEQ &ULVLY 6EWXDWL
FRQWURYHUVLHV RI ORZ EDUERQY HAIBEWELIRBAVVLRD -HZHDLPDWH &KDQJH D@G &29""
WUDQVHWLRQRKQ $QGUHZ&KDOPHUV 8QLY+@51&/§W\ &HG E\ %ULWD <WBIRISUQH 8L

OF1HLVK 195&18

+ IKQKW ILRP VIKH SURMIFW
e : HBRP HGIIUMFRKRUWARI 3K' .
VAXGHQW VR WH I IDMBK\ IFDO
JDNHUIQI DFRP P XQEDARQY
Z RINKRS IQ%HIHQ Z W
%HQP 1Q 6RYDFRRO .
e 2UDQVHG3K FRXUHIQ
5MNDQ DQG | HOWIS 1Q
6\VYDQUHU

7LP HVRI - XW
7UDOVIMIRQ

Za+ amaMe

+ LIKQ@WKWILRP VIKH SLRMFW

75$16)/ * +

([SORULQJ WKH UROH Rf WHPBIRDLA) JUWRH VI XX FH R 19D VURQDY KD WX UH ET
HQDEOLQJ DQG LPSHGLDJ GHE EF 8 DWLHGDIRY FIO LBQL *DBPOEHLQJ

AHCA

3UAVHQMRQY RQ UHFHQW .
GHYHBSP HQWR! &&6
GHS® P HOAR\ 3K' 7P DIHL

. D ®X .
-HWIFD -HZ HOY DV IQYWG \R

WAMA DADQ

"QMSDUIDP HQE .
FRQIHUHQRH RQ WH HOHU

FKDOIQIHV IDAQJ ( XURSH

ANXHOHMAMNE

+ LJKQWKW ILWRP VIKH SLRWFW

"Q GHSW( LOMUYHZ VZ W D
SDCH®R IQRWP DQWIQ

: HAMQ1RZD

6 HYHUDCSUHVHQEMRQY DVAWMH
1 RUE0 HED FRQHHQAH IQ
YHIHQ
&RQGXPWG Z RINKRS Z IW(

9$5&,7,(6

N$ HMITAMYME

VHG DI
UHVLOEHQFH L

HTXLWDEOH WUDQVLWLRQV WRZDR&GW YXVWBLIROXEDOH /HG E\ 'LRQ\VLD .RORE\JRWVD

IXWXUHYV

/HG E\ .HUL )DFHU %BQLWEMK.VWRO

$FDGHP\

+ LIKQKW I LRP VIKH SURMIFW

o 3UHSDIDWRQVIRURSHQIXWUHY o
GDBIXHV R P HGDM
SROU] DWRQ DURXQG FIP DM
FKDQIH

e 3UHSDIDWRQVIRU7IP H/ CE IQ
%HIHQZ IW DOSRIDP P H .
P HP EHW/\R EHKHG 1Q

%IHQIQ-XQH

+ LUKQWKWILRP WIKH SLRMIFW

$UDQIHG DZ RINVKRS VHUHV .
WDWEURXI KWIRI HWHUNA
VIN-KRGHY/ ITURP - GLVXWH .

EXVIQHW DQG DFDGHP LIF WDYHO
VHRRWY/

* LDQGIQ DQG 6FKUDIH
GHYHBSHG D MP DUF

OMDMH UMEZ R WH .
VIADMI LHV DQG P HDVXUHV\R
DGGUHW FDLERQ @A 1QV1Q DIU
WDYHOGHP DQG LQ ( XURSH

T

(8 +RUL]RQ <

+ LUKQW KW ILRP WIKH SLRMIFW

) LODDDWRQR! [QMXMEHZ

P DMUDCDQG DQDOMY

6XEP MRQR! WH GHIYHDEGN
D UHSRUNRQ JRYHUQDQRH

FKDOIQI HV DQG VROMRQV 1Q

IP SEP HOMY QDWH EDHG

VROMRQV 1Q SIEVAMHY

$UF®! SUVHOMG DAKH

/ LYHDE®! &IMHV FRQHHQRH 1Q

1 HZ <RWN YILXDODQG

VXEP MG \RR DFDGHP [E IRXLQDO
































































































