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OHUULW'& -DPQLN - (O 6RKHP\ $ )72 JHQRWSHLHWDU\ SURWHLQ +LQG\ * HW DO 6HYHUDO WASH GLDEHWHV DAVBEROWIAGQ JHQHV
LQWDNH DQG ERG\ ZHLIKW LQ D PXOWLHWKQET SREXIMMING/  DQQRWDWHG WR :17 VLIQDOLQJ LQWHUDFWEHWKGUHGDWLRQ WR
DFURWV VHFWLRQDO VWXG\ *HQHV DQGAXWULWRRQ « GRL LQFLGHQFHRIWASH GLDEHWHV *HQHV 1XWULWLRQ  GRL

% %

;LDQJ[ HW DO )72 JHOQRWASH DQG \HDU FKDQJHAAGRERSRVLWLRQ DQBGWWLPHU -0 +DXE 0" (IIHFWV RI 'LHWDU\ )LEML WV &RPSRQHQWYV RQ
IDW GLVWWULEXWLRQ LQ UHVSRQVH WR ZHI\IKHN GV GGTAALDO OHWDEROLF +HDOWK 1XWULHQW  «3

LDEHWHY «9  «IR  «3 +RWHQL (VIDKDQL) .RRFKDNSRRU * ‘DQHVKSRXGKHLQWHUDFWLRQ
H/XLV' HW DO (IIHFWV RI D +LJK 3URWHLQ /RERIGUDWH 'LHW Y HUMMDW PDW DQG REHVLW\ DVWRFLDWHG JHQH SROERFGISKHWD U\
D 6WDQGDUG +\SRFDORULF 'LHW RQ :HLIKW DQG-&DOGLEYBV ILEHULQWDNH LQ UHODWLRQ WR REHVLW\ SKHORMASHHSREWY
)DEWRUV 5ROH RI D *HQHWLF SDULDWLRQ LQ WKF2UNQH DDULDQW  «9 1R GRL V

- IXWULJHQHW IXWULJHQRPLFV «9  «1R  «3

Wy-E

(]
djvs-u® 6SUDFNOHQ & 1 HW DO $WRFLDWLRQ DQDGWHDRIQBUMLGXDOV DQG
ORUULV$ 3 HW DO /DUJH VFDOH DVWRFLDWISRIR DIGEMMVIQVLIKWY LPIWRQV DQFHVWU\ DQDOWHY ZLWK (XUR SHD GHYBIELY QBIZDOV U
WKH JHQHWLF DUFKLWHFWXUH DQG SDWKR SKWLBOFEMRIFV SLDWXIGHR FLDVWRFLDWHG ZLWK FKROHVWHURO D@EGWLIOWBIQLGH OH
JHQHWLFV PROHFXODU JHQHWLFV «9  «1R «3  «

&RUQHOLV 0 & HW DO 7&)/ GLHWDU\ FDUERBREJMWN R W\SH /X; HW DO *HQHWLF 6XVFHSWLELOLW\ WR DGGEABNGHERDQJIH 2YHU
GLDEHWHV LQ 86 ZRPHQ  7KH $PHULFDQ MRXUQFORIBOUULWLRQ 7LPH DQG 5LVN RI ,QFLGHQW +\SHUOLSLGHPLD LQ &KLQHVH

«@ 1R «3 o« 3RSXODWLRQV&/,1,&3$/ 3(563(&7,9( &LUFXODWLR@RMG DQG
“DOEHWH & 7ROHGR - ODUWLQH] *RQIDOH] 0 IHWABTH IDFWRUY  SUHFLVLRQOHGLFLOH - «9 «IR «3  «
PRGLI\ REHVLW\ ULVN OLQNHG WR 33$5* DQG )7WKOLQ DQ X< HW DO *HQHWLF DVWRFLDWLRQ ZLWK CLESZBV Y &+

HOGHUO\SRSXODWLRQ D FURW VHFWLR QB3 8ICRMRWINAMY WKIQHVFLUFXPIHUHQFH PRGLILHY DQ $32$ HIIHFW RQ
1XWU «9 «3

JUDQNV3: OHULQR - *HQH OLIHVW\OH LOWASSO TRLTEHWHY A1V Fyoy
&XUUHQW 2SLQLRQ LQ *HQHV 'HYHORSPHOW« 9 « 3 [v.fvey

:HLQIDHUWQHU 2 /XHWMRKDQQ' 9DQPLHUOR/ROBIQKEQFHG
FKROHVWHURO DEVRUSWLRQ DUH D VWURQDEGHRYBVRXORU BLVHDVHV
bgtage LQSDWLHQWY ZLWKRXW GLDEHWHV PHOOLVDG/3KRIHRLRIWLEIIEY

&RUQHOLV 0 & HW DO 7&)/ GLHWDU\ FDUERBQEUDWN RI WASH «9  «IR «3
GLDEHWHV LQ 86 ZRPHQ  7KH $PHULFDQ MRXURIFO@IBAWLWLRQ :LOOHU & - HW DO 'LVFRYHU\ DQG UHILQHRHWRFORFHG ZLWK OLSLG

«9 «1R  «3 « OHYHOV 1DWXUH JHQHWLF%9 1R «3
&RUHOOD ' HW DO OHGLWHUUDQHDQ GLHWYHHBAFHWWAHRIGVKH  5RGU IXH] ( HW DO &KROHVWHU\O HVWHU MWD QUTBU SURW
7&)1 UV SRO\PRUSKLVP RQ FDUGLRYDVFXODUNJINFWRUV SRO\PRUSKLVP PRGLILHV WKH $OJBHEIPKHIDVH ULVN DVWRFLDWHG ZLWK

DQGVWURNH LQFLGHQFH D UDQGRPLJHG FRQ@URQJKIG WULDO  $32( DOOHOH -RXUQDO RI QHXURORJM «9 3 «3 o«
FDUGLRYDVFXODU ULVN SRSXODWLRQ 'LDEHWH\AFRBH

HOOHWW * /  %URW /DURFKH ( ODFH 2 - /HWXEXIOU DEVRUSWLRQ =
LQ WKH LQWHVWLQH WKH UROH RI*87 $QAMWBHY 1 «9  « q,ESv~~Ev wy-E

3 « JLIXHULGR 6 3 HW DO )DWWA $FLGV &RQVXPSBREBR OFKMDEROLF
$VSHFWV ,QYROYHG LQ 2EHVLW DQG WV $VVRIGHIWVHG KWRILHQWV
« «1R  SLL ( GRL QX

e, {fx

{fexa &KDPYHUODLQ $0 HW DO $OD 7KU SRO\PRUSKLVRVRWDELG ELQGLQJ
JHUUDULV 53 &KRH- < 3DWHO &5 ,QWHVRILSBIREERI JUXFWRVH SURWHLQ JHQH DQG VDWXUDWHG IDW LQWIVYR-QSUEQBWHRY DQGLQVXOLQ
$QQ 5HY 1XWU «9  «3 UHVLVWDQFH WKH &RURQDU\ $UWHU\ 5LVN 'HY HRRSPSEXDY

&HUZRQRIURGIND 6HQF)\QD $ HW DO JUXFWRVH BRAQERG /LsLg &85'$ VWXGL OHWDEROLVP «9 IR «3
OHWDEROLVP LQ 2EHVH &KLOGUHQ DQG $GROHEBNQEFHVQ ODUWLQH] /RSH] ( HWDO (IHFW RI $OD 7KU SFBIRRLRI )$%3 RQ
LQ(SHULPHQWDO OHGLFLQH DQG %LRORA  QUMBUHZ <RUN 1<  DQWKURSRPHWULF DQG ELRFKHPLFDO Y DULDEQHY DPEISHERIVH

RXDUG 9 )HUUDULV 5 3 7KH UROH R IUXFWRREMALBQVSGLVHDVHY 'PWELHW - DXWULWLRQ<9 - «1R - «3
OLQNHG WR H[FHWLYH IUXFWRVH LOQWDNH K\RQRD RI 3 «
9 «1lR «3

“ve,o~q|e~Ez UNL ofvf <$



Tefy-

'XERLV3 & $ HW DO OXOWLSOH FRPPRQ Y DURHIGMIV IQLVHDVH
LQIOXHQFLQJ LPPXQH JHQH H[SUHWLRQ 1DWRUH JHQHWO
1R «3

)DOODQJ/ ( HW DO 'LIIHUHQFHV LQ WKH UD¥NGRVABEI@H DVWRFLDWHG ZLWK

+/$'4 LYHRU +/$'4 7ZR DUH UHODWHG WR VXVWWBG JOXWHQDQWLJIHQ
SUHVHQWDWLRQ 1DWXUH LPPXQRORJ\

/XQG) HW DO 0DSSLQJRI +/$ ‘4 KDSORW\SHV LQRXS RI DQLVK
SDWLHQWV ZLWK FHOLDF GLVHDVH 6FDQ HY®LQ /DE«@
1R «3

dEefovr|v~yv  teev'vZ

c-q~,wy-CE OH[[DYLOOD 0 HW DO ,QYHVWLIDWLRQ RI WHKE GEZINNEHIWZH

SHUFHSWLRQ DQG YHIJHWDEOHV FRQVXPSWLRQ X@DW526 757
7KRPSVRQ$. OLQLKDQHS$0 :LOOLDPV &0 7UD@WI DFLGV LQVXOLQ QWHUQDWLRQDOMRXUQDO RI IRRG VFLHREHY DQG QERMIL Wik
UHVLVWDQFH DQG GLDEHWHV (XURSHDQ -RXBRDQARUEOMRQ 1R «3

9 1R «3
« « « 'HVKDZDUH 6 6LQIKDO 5 *HQHWLF Y DULDWLREGD\WE WMFHSWRU JHQH
*DWWR /0 6XOOLYDQ'5 6DPDQ6 3RVWSUDBAMIAIHBLHWDU\ WURESS 3523 WDVWHU VWDWXY DQG WKHLU DVVRENME\RRRQPDVVLQGH|

IDWWA DFLGV RQ DSROLSRSURWHLQ D DQG RMRROWWYRVIBILHYV DQG IRRG SUHIHUHQFHV LQ ,QGLDQ SRSXODWLRQ «8Ri& «3
DFLGFRPSDUHG ZLWK WUDQV RWKHU VDWXUDWBIGHBIO WQNDWLGV D

V\VWHPDWLF UHYLHZ ~ 7KH $PHULFDQ -RXUQIIIDRIAGURMERQ  «
9 «IR «3 1ROGHQ$ $ OF*HDU\- ( +D\HV- ( 'LIHUHQDD ELWWHUQHW LQ

FDSVDLFLQ SLSHULQH DQG HWKDQRO DVVREMPRUBKIZV/AKLER

ORIDIIDULDQ ' HW DO *HQHWLF ORFL DVVRHAEDYWAGZUWR] SKRVSKREXEWE SOH ELWWHUWDVWH UHFHSWRU JHQHEHKIBWIFRORJ\  «
WUDQV IDWMA DFLGV D PHWD DQDO\VLYV RI JHQRIRHFZDBHRQ RO «3

VWXGLHVIURP WKH &+$5*( &RQVRUWLXP  7KH $PHREXEQDO Rl &OLQLFDO
IXWULWLRQ  «9 «lR «3

[f€v~ev  y wgev~ev

_}th 3HUH] +HUUHUD $ HW DO 7KH DQWLR[LGD @WWH®@ RMIM KR
WHPSHUDWXUH ZKHWKHU QDWXUDO RU DGGH® BFRXQSBURWHF

5RNH. ([SORUDWLRQ RI' WKH SHUFHLYHG DQG BIEWXERD RFPIQID SRVWSUDQGLDOR[LGDWLYH VWUHW LQ REHVIRISHRSOWA )RR G «
IDWW\ DFLGV DQG WKH LPSDFW RI)$6 DQG)$6 JHOHRIRUPDWLRQ RO « 1R «3

RQGLHWDU\ LQWDNH DQG EORRG OHYHOV RI (BI3QEHES 3K\VLRORJ)
IXWULWLRQ DQG OHWDEROLVR9 1R GRL  DSQP &KDQJ. 7 HW DO ORGXODWLRQ RI WKH H[SUAMIA RQIRIV RI
JOXWDWKLRQH 6 WUDQVIHUDVH E\ $QGUR JUD SKHIWSIIFRXODW

DQGDQGURJUDSKROLGH )RRG DQG FKHPLFDO WR[LFR@BRO
/LX) HWDO 'LHWDU\ Q SRO\XQVDWXUDWHBLQWDNEFIPRGLNWKH « 1R « 3

HIIHFW RI JHQHWLF YDULDWLRQ LQ IDWW\ DFLBGARDREDDY

DUWHU\GLVHDVH 30R6 2QH « 9 «1R H DQJ' HW DO *ULOOHG PHDW FRQVXPSWLRQ DROGRFIV LQ
SURVWDWH FDUFLQRJHQHVLV  &DQFHU (SLGHPILR{YRO\DIREB
:DWDQDEH < DWVXQR < 2PHJD SRO\XQVDWXUDMBIE.BWWRU %LRPDUNHWUV «RO «1R «3

FDUGLRYDVFXODU GLVHDVHV SUHVHQW SD\(I8H0)@ SKVKHA RI
&OLQLFDO3KDUPDFRORM «9 1R «3

/DONLQHQ 0§ )DXODQG $ 6KLPLJX % L $JUHQ - RANG( DDNVR O °SO*V~~Ce s
1 -
6FKZDE 8 SLKODMDPINL - ,QIODPPDWRU\ UHVSREWDWRIEQROHLE ) \\ry' 16w 1w DO $ WG RI $5( DOGSPEBSKLVP LO

?RFLG(;HSHQ«GV RQ)$6 JHORWSH  $P - &OLQ 1XWU 9 LVFKHPLF DQG KHPRUUKDJLF VWURNH  &OLQDFWEKLPLFD

/L < < D $GGXFLQ*O\ 7US *HQH OXWDWLRQ DQGQWIEDO HSHUWHQVLRQ
_Ivig LQ D &KLQHVH 3RSXODWLRQ $ OHWD $QDOWLY LEREDNGEQY

3/R6 2QH « «9 «1R H GRL
6LPRSRXORV $ 3 $Q QFUHDVH LQ WKH 2PHID 2PHIWWA $FLG SDWLR  MRXUQDO SRQH

JQFUHDVHV WKH 5LVN IRU 2EHVLWA  1IXWULHQWV 1R  «
GRL  OX 6RQJ< HWDO ,QIOXHQFH RI &<3 % *HQH 3RO\RAUBRILWKH

3UHYDOHQFH RI +\SHUWHQVLRQ DQG WKH %0 R@ GBMAUH L
ODWKLDV $ 0 HW DO )$%6 JHQHWLF YDULDQWV D@RRHIZDWXUDWHEHQ ,QWHUDFWLRQ ZLWK 'LHWDU\ 6DOW ,QWRNHKWRXIHUBWLFV DQG
IDWWA DFLG PHWDEROLVP LQ D KRPRIHQHRXV LB@DRQ SFBXIDO 1 XWULJIHQLPLEV «9 «1R «3

RILSLG5HVHDUFK  «9 1R  «3

6LPRSRXORV $ 3 7KH LPSRUWDQFH RI WKH RPHID RIBAMM DFLG
UDWLR LQ FDUGLRYDVFXODU GLVHDVH DQG RIMENBIFKURQLF G~ S°U(

([SHULPHQWDOYLRORJ DQG OHGLFLGH 1R «3 $UPDQLQL ' HW DO 5HODWLRQVKLS EHWZHH@ZUWWHRWDRG VR VPRODOLW
YDVRSUHWLQ DQG DOGRVWHURQH LQ WKH ORRGBUHRXBHE -&0LQ
].I.{. +HSHUWHQV *UHHQZLEK «9 « 1R «3
+H4 HWDO $WRFLDWLRQV RI $&( *HQH ,QVHHWLRQ BRO\PRUSKLVP
$OOLHQGH ) HW DO $FFXUDF\ RI D *HQHWLRHMDIQRULW RI $&( SFWLYLWA DQG $&( P51$ ([SUHWLRQ ZLWK +\SHUREQQ D
+\SRODFWDVLD LQ &KLOHDQ &KLOGUHQ &R PSRHABRDWKKNVW - &KLQHVH3RSXODWLRQ 3/R6@QH «9 «1R H GRL
3HGLDWU*DVWURHQWHURO 1XW& 1R H GRL MRXUQDO SRQH

03*
/L < < D $GGXFLQ*O\ 7US *HQH OXWDWLRQ DQGQWIHDO +\SHUWHQVLRQ
$OPRQ5 6MRHVWURHP 0 1LOWRQ7. /DFWDWY@RASIQFH DVD | Q D &KLQHVH 3RSXODWLRQ $ OHWD $QDOWLV LEREDMGQY

GHWHUPLQDQW RI PLON DYRLGDQFH DQG FDOFKKPGOWRIRIREQ  3/R6 20H « «9 «1R H
DGROHVFHQWV -RXUQDO RI IXWULWLRQ 6FLHRFHH  GRL GRL  MRXUQDO SROQH
MQV

7RPFJRQHN ORUXV- HWDO  &!I7DQG  *I$/&7 JHQH
SRO\PRUSKLVPV LQ GLDJQRVLQJ K\SRODFWDVQD IBQIENHGGUH
(XURSHDQ*DVWURHQWHURO -« 9  «1R «3

“ve,o~q|e~Ez UNL ofvf <$



_teg~y'v=yv  {q|eyz Syfaly~ S
6FK|FKWHU ) HW DO *HQHWLF DVWRFLDWLRQ\ORQIKIKKRDOQW WKH /XR = HW DO $WRFLDWLRQV RI WKH 07+)5 UVSRO\PRUSKLVP ZLWK
$32( DQG $&( ORFL 1DWXUH JHQHWLFV « 9RO «1R «3 FRURQDU\ DUWHU\ GLVHDVH DQG OLSLG OHYMG\VUB XA AZ/IBRIG

ORUHORSOLDJD 0 - HW DO RHV ZHLIKW ORW SUR JQWWWL%(:GDWHGPHWD DQDOWLV /LSLGV LQ +HDOWKOQG LVBD  «
PDNHXS' 2EHVLW\ UHYLHEV ~ « RO «1R  «3

&DPSV 6 * - $ HW DO $WRFLDWLRQ RI )72 DQ% $5/QH YDULDWLRQ
ZLWK HQHUJ\ UHVWULFWLRQ LQGXFHG DGDS\WWDWRRQY LQ UHVW
H[SHQGLWXUHDQG SK\VLFDO DFWLYLW *HQH RO « 3

+XR < HWDO (IILFDF\ RI IROLF DFLG WKHUPPRUBEHYHQWLRQ RI
VWURNH DPRQJ DGXOWV ZLWK K\SHUWHQVLRDRD &RRQD -« 1R
«3

ILHZ 6 & *XSWD ( ' OHWK\OHQHWHWUDK\GMRIRGEXFWDVH 07+)5
& 7 SRO\PRUSKLVP HSLGHPLRORJ\ PHWDEROLVPHDQG WK

a\/Wy} €yfq~y' DWRFLDWHGGLVHDVHV (XURSHDQ MRXUQDOGH\RHWIFDO 3HRO

«1lR  «3

OR]DIDUL]DGHK 0 HW DO (YDOXDWLRQ RI1)72 UV DQG 0& 5

uv SRO\PRUSKLVPV DV SURJIQRVWLF ELRPDUNREBMA.W\ D

SRSXODWLRQEDVHGFURW VHFWLRQDO VWXG\ RFDQRBGLFDX Syfq}y~ S

RO «lR  «3

$GDPVND 3DWUXQR ( HW DO 7KH 0& 5 JHQHWLF PDHLIXR¥LDWHG
ZLWK ORZHU YLVFHUDO IDW DFFXPXODWLRQWSCGIQAKBO SRV OHYH%V RIYLWDPLQ % LQ,QGLDQ SRSXODWLRQ <iRE  «
UHODWLY HLQFUHDVH LQ FDUERK\GUDWH XWQULIDWESEDRQ MRXUQDD

RIQXWULWKRQ  « 3 (UWXJ ( < <LOPD] 5 $ 5HGXFHG IHUULDA® IRQG YLWDPLQ % OHYHOV

JHRYVND XQLHF $ HW DO $WHWLQJ HIIHFW RIMLEGHEBIVZHHQ WKH 'HEDgu/LSRDWég%% GE%JSIRS{*H&%"(‘)’K%VX:‘EEJHQ H”%XIFL-XP
$7 SROWPRUSKLVP UV DQG SK\LFDO DFWLYR@A ’ Q QDO-RXUQ ROV «

7DQZDU 9 6 HWDO &RPPRQ YDULDQW LQ )a7VIBQKRFLDWHG ZLWK

REHVLWAUHODWHGWUDLWV -RXUQDO RI VSRUMOB&G KHDOQURO 3

«1R «3 :ROIHQEXWWHO % + 5 HWDO 7KH PDQ\ ERENGDPLQ YLWDPLQ
% GHILFLHQF\ OD\R &OLQLF 3URFHHGLQJV |GRIRY BXDOLWA
2XWFRPHY «RO «1R «3

agxte,xs’~Ev  u~y

.DPEOH 3 * HW DO 5ROH RI SHUR[LVRPH SURDEWUDDVRHG UHFHSW@g,fq}y.. \V

JDPPD 3UR $OD SRO\PRUSKLVP LQ KXPDQ DGLSRVHDMVWAYXIRHQW

RIDGLSRJIHQHVLY DQG DGLSRF\WH JOXFRVH DRBILSEGI\SRBWH  'DYLV - 3 HWDO &RPPRQ ORZ IUHTXHQF\ DEGHEHWLF YDULDQWV
«RO «1R «3 DVWRFLDWHG ZLWK OLSRSURWHLQ VXEFO D\MHGHRMDWKILBONER

+VLDR 7 - /LQ( 7KH 3UR $OD SRO\PRUSKLVPH.QHUR[LVRPH JLQQLVKPHQ IURP WKH 0(76,0 VWXG\ 30RV *HQMWLFV « RO «

SUROLIHUDWRU DFWLYDWHG UHFHSWRU JDPPOLQ33EOINQHRQ WR IR H
REHVLW\ DQGPHWDEROLF SKHQRWASHV LQ D 7DLZIDYH\R{BR SX 3DWKWKLQLIJH 6 & HWDO *HQHWLF GHWHQRHQDOWE RXVFHSWLELOLWA
(QGRFULQH « 9RO «lR «a WR K\SHUFKROHVWHUR OHRESUHKHQVLYH OLWHUDWXUH UHYLHZ /LSLGV

ODWVXR 7 HW DO 33$5% JHQRWASH DFFRXQWY IRUGBLIWEXDO YDULDRFRP WK DQG LVKDVH « RO «3
LQ ERG\ ZHLIKW UHGXFWLRQ LQ UHVSRQVH WRUAFOREH PERVLWA :RRG $ ' HW DO 3DWWHUQV RI GLHWDU\ LQWIXRHADQER WHQRLG DQG
«RO «1R  «3 WRFRSKHURO VWDWXV DUH DVWRFLDWHG ZLWRKEIRGDUNRRV Rl
JUDGHV\WWHPLF LQIODPPDWLRQ DQG FDUGLRY BARXEMK LR XMQDO RI
IXWULWEKRQ  « RO «3

Svivfaeyg~.fse

6FKXFKDUGW - 3 HW DO *HQHWLF YDULDQVBJRQWIHOBYWHU DUH Syfaly~ Q
DWRFLDWHG ZLWK HUWKURF\WH PHPEUDQH /& 3813 SIPWHEMWY
ZLWKPLOG FRIQLWLYH LPSDLUPHQW 7KH MRMUGQOKRICIDMK) RILQSHQGULFNVRQ 6 - HW DO %HWD FDURWHQRR[\JFRDVH VLQJOH
«RO «1R «3 QXFOHRWLGH SRO\PRUSKLVPV LQ UHODWLRQ WRGRIDYPRQEDUR
ARIQICHNIFQW
JLQGTYLVW $ HW DO /RW RI IXQFWLRQ PXWDRMRIQRQG-De UHWLQROFRQFHQWUDWLRQV LQ ZRPHQ RI (XURS

PRORR[\JHQDVH LGHQWLILHG LQ D SDWLHOW ZRWKIRIPILIFDU -RXUQDO RI&OLQLFDO IXWULWKRRO  «1R  «3
DQGKISRYLWDPLQRVLY $ 7KH -RXUQDO RI @UWULWIRQ ~ « 1R /HXQJ: & HWDO 7ZR FRPPRQ VLQIOH QXFOHRWRBHSRIPY LQ WKH
«3 JHOH HOFRGLQFDURWHQH  PROR[\JHQDVH DOWHU

+R 3KDP/ 7 HWDO SHJHWDULDQLVP ERQH ORXYHIDRE YLWDPLQ BPYRWHOHPHWDEROLVP LQ IHPDOH YROXQWHHIGWRXU@DS5(

ORQILWXGLQDO VWXG\ LQ $VLDQ YHIDQV DQG@RRSHDO@RXUQDO RO «IR - «3

RIFOLQLFDO QXWULWLR@RO ~ «1R  «3 LQGTYLVW $ HW DO /RW RI IXQFWLRQ PXERDRUADRDG
PRQRR[\JHQDVH LGHQWLILHG LQ D SDWLHQW ZRWIKIQISPILIFDU
DQGK\SRYLWDPLQRVLV $  7KH -RXUQDO RI IXWULVWKBRD  «

Q~fy{yug~-f& IR «3
&DUOVHQ 0 + HWDO 7KH WRWDO DQWLRIMGD ORUHRGWBIQ
IRRGV EHYHUDJHV VSLFHV KHUEV DQG VXSSOEZARDIOERVEH Syfaly~

IXWULWLRQ -RXJQDO « RO « 1R

/DQGHWH - 0 'LHWDU\ LQWDNH RI QDWXUDQVDQWALRDLEEIMYV DQG
SRO\SKHQROV &ULWLFDO 5HYLHZV LQ )RRG 6EXWOEWLRG  «
RO «1R «3

&RWD / $ ' HWDO *HQHWLF GHWHUPLQEQBMRIGAVLR[LGDQW vg)\(é%\
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.LOIR\% $ HW DO *HQHWLF SRO\PRUSKLVPKILRQIDEMWIMYVIHUDVHV
DQG F\WWRFKURPH 3 V WREDFFR VPRNLQJ DQG \QR{ RI
+RGJINLQO\PSKRPD $PHULFDQ MRXUQDO RI KHPRWRORA\RO

«1R «3

“ve,o~q|e~Ez UNL ofvf <$



Xg{[* v~yv

Veeo~(ql~Ez  tv~vfy'Vv{yz of Vf «sq¥%o€vesEz %oqt
~0s,fev,  wyx~y ~esete {q'V.fsq

Aquwvle  Tfe e~ €eyrlyxyf  sq, { €~yla-ye
SQlovte =tg~yx}d | %ov~ye  GlSfsye Y .
ue,fywv~ye  ~esET fvlvz ]E q%oy...essqly  SQqY%oy

tv=Ey ~qe~sv evx|fafes s fasyly
Evere~Ez UM o Vf sviv-uatysly .
NV sqavts tv~fy€q bajwaxsyfyv = wityz  €,f+ svu,Syz
< “&vt, o© o Jvu,vf v}, -

A.ln q. ‘VX,,l‘quGE UA[ fvlfq ~ e €.~y}qf. f(ql Wysquf {Sl;wvl-.y. f]CE i:-}otqv}
fo v-viy{a tswyf - eyfat y uvigfe €vesEz %ogt{ yxjv~v~ys} vy
€avueg,Eolowv~e,f ot JE ~v €€y, Esqv} €vf, exugsge y~-fe{fye €
VV~yv  ~v uyqgt~efye,Vv} Xqrelvsg~ye 'y m€-qs’|’v~3'/- s-x}-w-:- f:}y Sevte
f{l~v~ys  Av)efe  ~qfe “fe se y~..ejqtye wtpyxiq ’ ’
sug~~<} *fvfv quY’an »  —q-g,~E&t

Va|Vuesq~yet Zfy ug~~Ev~Vv usw~E
Yi€eloxesqfee sty yly ustyly lykdly ule
uygt~fyly y IVv~ys xqrevsg~yz

g e~sv UM g-glyxq Jw~e uyfe o
tV“‘nyAV,{yT .l'N~~',f’T "tq"'y)(}q \.y Zf'}
sy~ s~v%o~yT ...0{f*es  fofyt {c{ ...q{fCE
VUE  €yerevfv—@EV  TeyViyw  xqrefvsg-ys S g
Uq"""} .f Avf \ nAvqf M "'VS‘X}'VV"" _u~qgfs vy
uelw~E rEfe €sy~fE s* s~ylq~yv €y
SEEe|~v~yy ev{}v~uqiyz

Se Zfqy~...e}qtye €elvx~q [sus}  |erste

sxqfq o} , {to w vfe {afyv fe €rVIE y
fvh {fe ToVf yT yxrvwgfe vSv ue €eeesjv~ye

‘us}  {efe@v fefef ~yxyfe Vly ~areafe sv,

€ v y~ql-~E}  £f v~} lryfvlt y
SV} {fe sSvuvf Xueees@Ez oregx Wyx~y y TeVf
SS.fsesqfe  vre  teeedooe  TU~E~V Ju~eef o

€’Zf’}" U’\[ fV,f €°‘S’ny,’ sUy~ *gX S WyX~y Y
vte evx|fafE off.al~E ~vxgsyyl of fet

felofs sab Ivf

\V°."*q|'~(EZ UN[ of'Vf <$



[G xuqvf.
*fvf

IE wiqv} ~a.{, rlywv uls “visv{q
IE qefav}  sewlafy €edk—z  WVfyy . tug S(
Xaylavke  geareflz UYL fufss sqdey.estz vt lfafss Resident

y . faslv-yv} v{v-ugtyz s erafy  €yfg-ye Eefq
{oJvfelotyy Y Xuseesee Yy ~vzestv~vfyfy  OVHQHWLFW evxyuv~f
ort~s€qe{q ~eseyrys{ste Q{quviteeeu{q svu,Svte  tv~feq
oxsyfys ~qfvHyt {}€aq-yz sa.yy vy {sdly..yty-sq—~Ez
sVXyuv~f y~~esqfye~~ete  fv~feq 6NRONRYR

ag,%oy...esSESQV} VX |*fafE g~qlyxq tv~es

JE €eeseuy} UM y,lvuesg-ye  y uvlgvl  ytoevx|fafE

uef.£~E}y “ferE {qWuUEz }st €eylv~fe yt s wyx~y Tev{fE
yulvussgmyz - eoxearaf Esqef V-GV tv=fYly Y PV |-GV

ryelty  OVHQHWLFVs}v,f~ , svu,Syly ~q,~&ly y~fyf.fdly b_
aQ™ €vevussEly v, |vuesafvl{yly t€€qly s erlafy tv-vfyly
y 1yey~...eldfyly avfelv-ugtyy  ~ge~esv g-glyxq tv~-es

~faslef Eviyaly,fE € ~feytv=vfy{v s}vfv
{sdly...ytyessq—~@E}y  uyvfe|tqly

Y, [VUuesg~yv s [gresqifeeyy

SV q-g|lyX(E €eeseusf » ~Q rgxv er,f Sv~~ez |yfv~xyeesq~~ez
{ly-yf*  uydgt~=fyv{z [greeafesyy  Jvfeu} SHDO7LPH 3&5
W~vfyviyz lafveydl €3vSaef s-eqfse uvfvetv=fq {feEz
*0xe, %600V orel*, {Ivi«{ Xafv} ~q €viygls~}  €eyrev =
aiEly.. afeev - €eseuyfe  g-qlyx tv—fy€es Dbeviygly,fE
ereqrgf Esqgef €|, v—~E&v ug—~Evy ugef xgflv-yv e ~qlyyy
foV~ET xglv~ s sq¥ov} tv~efyEv

[~lefye.v} {owuete {lyv~fq

X~qfe y~...=lgtye  xqlewv~~e s tv~qt ~v uefgfe~  Sqw~vv -
~0,Yfee  VZ €efoxesqfee v €l veye  evxJfafes  g-alyxq
saly sewvfe Eviyalyf € €yfo-ye OVHQHWLFVfeCE uviafe
svxejv €0 sqYov}, °f Vf, VSV egx €estesesyfe SV e~s~EV
JIV~fE qugEfyesafe ev{lv-uglyy €U sgloergx  wyx-y y
«afoxafe  {o{ y€lxesafe  Zf,y~...ejofys s wyx-y

bexuqv} €vee~qle~Ez UN fVf

V]y sEuvewyfv s fqt Zfef ofVf x~qyf SEWV €e%oly SV,

€y, ~—~Ez2 SE%NE,fe |E °q%oy...eosqly Sqhoytv~E Y o fqsyly
offyviyv  eviv-uglyy € {qwue}, eoxuv|, <f'vfg o€vee sq,
wuvf v fos~ev o {fefaRyey ereuveyy ev{v-uglyz JE
uqv sat ny~feftye }{etaryxh,  yvly sEruvfv vz

€e|sxesqf e 7,80, ~g~fe Exyfys~Ev yxjv-v~ye y {qV,fsv~~e
~es(Ez oSV ~e WyX~y

‘vee~qle~Ez UM

A

akaaemnaopKk

fVf <$



aq’{uzfv See
Yyl

, UM fv.faqly OV*HQHWLFV

O\([SHUW OVHWR[
Q{fys~v usltelvfyv XqSyfqy «ySv~yv  estg~yx}q
eatta~{yz U fv.f {feEz €xselyf ax~qzfv {q{ sa%oseta~yx} €qs|ovf.
SV feee~~v  efv~yfe sey tv~vfyV{yv vwwu~vs~E} slye~yv}  sevu~ET svSv,fs y
Vo E Y.L %yfe {avifse ys{, { fely~s Y €| yfv v{jv-ugtyy {A
WYX~y S [ere} Sexeq,fV rvxs€qyfe  vre of yt sexuvzfsye

‘ 0\%HDXWA ‘
[*aefa yleloue,fe n~vetye y €eeu,{fys~,fe
Ver~ql~Qe Y.fvig € feu, xqfwvz y av{sv-uglyy € evwy}, grefE y fuEtq
selsqly  ule etegev-ye  {qefE Y € yloff{a  fv.a Y Zedyeqgle~te
Joloue,fy SEteeq~ys |, %ov~yv oqrefE Jextq

, {}E|v{faly UN fv,fes OV*HQHWLFV

0\6SHFLDO . dEegs|v~yv  sexsq,fe}
Y~uysyu,gle~qge  €eeteqllq U fvfa €Vaf~Evsveyy { -~} y
T Srat-esy () ) ey dewty Wl
(At MEV[E €St~ S A A

S.feeyfe ~sEv €ysE{y s sqkoeyf}
sEeesenu(e sq, s fvv~yv  Jvetvs  SE
€|, yfv  €vee~ql~Ev  vf}v~uqlyy €
€yfa-ye £ef, {defv Y Xussese

JOV~yW  sqlovte eto~yx}q  Y.Eeex,zfV
EvevuesEV  Usfywv~ye ~qfy Ul
vge~ets  steg-v-ye  offys~fy ¥
Yeloue,fy

‘vee~qle~Ez UM ofVf <$



vvvvvvvv




P\AJHQHWLFV UX









