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%jL QJKLrQ FgX [HP [pW Vy WiF yaQJ FoD SKRQJ
WUDQVIRUPDWLRQDO OHDGHUVKLS Yj Vy WtQ QKLOP
YcL W] FKqF RUJDQL]DWLRQDO FRPPLWPHQW WURQJ
OAkQJ YcL P3X J[P QKKQ YLrQ PUL QJjQK QJKI yGQ W
SKY +[ &Kt OLQK 1KuQ FKXQJ NGW TX+ QJKLrQ FgX FK
FIFK OmQK §y)R FKX\KQ y]L WiF yaQJ GiiiQJ yGQ WKjQK
PYL TXDQ KO Qj\ U-W \GX %jL QJKLrQ FgX FEQJ FKR W
QKLOP YjR QJfieL TX+Q O& YcL & WKgF J7Q NGW W] FKqF
FeQJ WiF JL+ WUUQK Ej\ KjP & QJKLrQ FgX FKR QKj TX+C

77T NKyDQ NAW WU FKiF SKRQJ FiFK OmQK y¥R FKX\
$%675%&7

7KH PDLQ SXUSRVH RI VWXG\ ZDV WR H[DPLQH KR
WUXVW KDYH LQAXHQFH RQ HPSOR\HHVY RUJDQL]DW|
6XUYH\ GDWD ZDV FROOHFWHG IURP D VDPSOH RI
DQG RUJDQL]DWLRQV LQ +R &KL OLQK &LW\ 9LHWQDF
VLIQL,;FDQW UHODWLRQVKLSY ZHUH IRXQG EHWZ?F
OHDGHUVKLS DQG GLPHQVLRQV Rl RUJDQL]DWLRQDO
QRW VWURQJO\ 7KH SUHVHQW VWXG\ DOVR FRQ¢UPH
D VLIQL,FDQW DQG SRVLWLYH HIIHFW RQ RUJDQL]D
VRPH GLVFXVVLRQV RQ WKH FRQFOXVLRQV DQG VXJJ
GLUHFWLRQV RI IXWXUH UHVHDUFK

. H\ZRU@VYJIJDQL]DWLRQDO FRPPLWPHQW WUDQVIRU

*,p7+,E8 NAW Fléts WU FKiF QKm V& KjL

51 UjQJ V6 J:Q NAW ﬂé[??liﬁ@ QKK® YLrQ yYQJ F
yOL YRL WU FKiF 0] uowYTIXDdWw el Exkk &8s KN OR.
WKjQK F{QJ FéD WU FKiF EQE PYWPHDPWNTRRE DQRG 6W
kP WKmaQJ OLrQ TXDQ YRL YARFGRK GWHitYY DQG 3F

NAW ¥yxQJ QJKOD PRW WwgOoweKIK\L HXDM@G EWHHUV
yUL FKO OjP WKmaQJ [X\MREeBbKRIGKY YLIQ LAX Qj\
%HQQHWW Yj 'XUNLQ [pPW3@NAW @K FKPBNRKEQ IWAK IF

FED QKKQ YLrQ WKmaQJ VBiKéyWR X YEIMKRI FiA® Pj KN NK

17K6 7UfieQJ )L KUF &{QJ QJKO WK{QJ WLQ *LD SQK
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QKKQ OBF OLrQ TXDQ VAQGWRL VIeQAQ WiBJy0OF O Q QK
FED FRQ QJmaL Pj FzQ EIQX8 FJIFKI N YK PR RItFKR ViF Y| §
Ve J3Q NAW WU FKiF QKm'R/KA QGRUQVMKRI @i FKR Up
-RQJ Yj %HXNKRI 9F KMKKBAQFKRRL QIOm O 3J3Q Ey FK
5DMX Yj 6ULYDVWDYD JLIiyIMMWKI @EK-BPDIRQKKkQ ™ 1JmcF
NAW WU FKiF Oj \AX WO WK~F %DVW6 J3Q BRKR UpuQJ C
FED PUL QKKkQ YLrQ YRL WKXFEQFYy BKOBMQX TXDQ yLCI
QKKQ YLrQ PRQJ PXOQ FD/R MM @K SIGRR Y FLFK OmQK |
WU FKiF 9u Y\ PéF WLNX{RKtEOFEeDXPYKWL WKjQK S
QKj OmQK Yy¥R Oj TXDQ WKPY¥R &\ WKuWQPYX¥Q %DVV
OB6F Om¢QJ ODR yYQJ FYyQQKQEO&YRQLRLDVYV -XQ.
QKKQ YLLQWA PKiF $OOHJQn FKH\BID FiF QKkQ WO FéD C
yUL 6K B@MMAQJ WUX\AQ F§P K
7KHR %DVYV QKkWKIFIH W WWEE TXDQ WkP F
YymcF QKOQJ QKj OmQK y¥RMRK\EHYRYyBKXALQ@IYUL Oj QKo
YLrQ yC OjP YLEF y¥W KLEKIiWX® WURPL RRRXKI WKtFK Yj
YycL EAL Yu QKKk@P Wr@{Wt YW ARGEG MRL y¥W ymcF QKA6QJ
FiF QKj OmQK V¥R PYW V@ WK MR FRK WRWIRFiFK NKkL
ym FKR WKO©\ Fy POL TXDOK&EI @PmMKQIKXLERX FDR KkQ
SKRQJ FiFK OmQK y¥R FKEIQQ VI X WL WHQYy»W Oc¢lL |
QKLEP 3RGVDNRII ODF.HVQUrA ORRKKRQFEYROLR :DO
YHWWHU % HQQLV <D PHRIDWGE\R. W K %DVV
1JRjL UD FiF QKj QJKMNQ FiX FEQRK QJK-D OmQK
WuP WKO\ POL TXDQ KE BulkQJ DX WHQW tIk\ §QK Km
QKLEP Yj J3Q NAW WU FKWKDRRFRIN WURQD WKiL yY Yj .
'LUNV )YHUULQ WK QK WWUrBKIiF Yj [kK\ G6QJ FI
7KHR yy QJKLrQ FiX Qj\FMP VipR¥@JIFY] PEF WLrX FéD
yY 8QK KmaQJ FéD SKRQJ FiFK6OMQR QXREP
FKXACQ yUL Yj VO WtQ QKLEFRYRQIVQAIRQANAWK+S Nu 1
FED QKKkQ YLrQ yOL YRBL @JKIFKIF WURD WEBOAKiIF WS
FEQK 9LEW 1DP y AW VEXDB« QY WAKQW tRé M KWEP % OD
KLCX U} KkQ YA FiF POL OR®PWRKE JLODLRINYV &RRI
SKRQJ FiFK OmQK y¥R FKX\CQ7HQL F&m QXKAQJ K¥Q PY
TX8Q Oé Yj WKIiL yY OjP WER FEDrQKEQ WUNXRF yk\ OF*
QKm V6 WtQ QKLEP Yj J3QUBMUMM VWU FKI¥F YJICNHUW
SKiW WULCQ PYW Oc¢cL WKYARE¥® KNWAPD FK FErQu YU /g I W't
WU FKiF <DQJ D ETXDQ WUNQJ yOL YRL WKjQK
&j6a /& T+8<A7 %rF¥QK yy 3RGVDNRII 30
. .6 % RRURDQ 5 + YHW W F
3KRQJ FiFK OmQK y@igKé%@%yy&QJ QK] OmQK ¥
3KRQJ FiFK OmQK y¥RQKKXOGQK YR NKOS G Q [k\ G
SKiW WULCQ KkQ QiAD WKAE RkQIXBDWR IOJEXYWXS F{QJ
WURQJ QKOQJ P{ KuQK OmQIK §¥RLAZ E@R LK MAQ/XH QK+Q V
QKOW ymc¢F %XUQV P{QWPIKPRPQ YLrQ yOL YRL FiF SK-P
WE OmQK V¥R FKX\CQ VUOMQKR Xi¥RWUWLEGKE WMRQID QLA
Yy 3QKO6QJ QJmAL OmQK yYRNQKOKRYjQE@mEly QkQJ FDR
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J¥R %DVV +RIDQ &XRBK\TXPRIBE PY¥QXKPWL JQ M) |
1JRjL QKOQJ TXDQVYROH JWQMAW WU FKiF 1 P
OF$0OOLVWHU FKR UERR WoK &\t @ B KERR FKX\CQ

JLOD FiF Fi QKkQ Fy WKEWRCBIEKRQY RIRYEQ NAW WU
WKjQK KDL WKjQK SK«Q NXIKLQ®DRXQKii SK§® WULCQ
[~F Yj QK+Q WKIiF 3K«Q 3@LQD SWKUH SKGR YL OmQK
iQK FiF YOQ VA QKm WtQR KKK B F6F QXQOmMQK V¥R
OBF FED ErQ NLD &iF KUDKDWKIE WS8R K~FSPK»W FKA °
SKEQ iQK PYW POL TXDQ KEMBLFTKLEW YRBXEIQj\ FKR W
Fy WKC W¥R UD PYW V03 VR KIKRKCQJYWO NO6FK WKtFK
TXDQ WKP yAQ WU¥QJ WK AK KK QKOIK ~Kk Bé DYFDNWW
QJmAL Y| F§PMEFi 0zQJ QKXQLAH WLAS WéF NK-QJ yiQl
*3Q NAW WU FKiF QKLAXON®E W+Q WKP YRL WU
*3Q NAW WU FKIiF O] yAFWJ%E/&] Wb3GkYip FIF QKj Om
FiX QKLAX WURQJ TXi NRi9 & FiF QJKLrQ FiX®
[HP [pW J3Q NAW YRBL WUKEKGFmth(JnJcprNKuLELAQ S KR
VY Yj @ VIOK KGR KQKKQ YNVMR RKEX\CQ yUL Yj J3Q NAW
WKC KkQ J3Q NAW WU FKiF¢cFKRKWKIOYIPR@IF Ge FiF
PXOQ WKG6F KLEQ QU O IORD DKLOWUQREKDFEDIKLIQ Fi
WU FKiF” Yj 3PRQJ PXOQ WKR WIBU 7R POR 'XQJ
TXDQ KE WOW Yj O WKiQBK YL IRKBPKWH W HFRK F&BR Yj §Q

WU FKiF°" 6WHHUV THHHR FK QW ZGMOK y¥R YyAQ FL
Yj FiF yxQJ QJKLESROWHAED Fk Va yy FK~QJ WD Fy
Yj 6WHHUV JIiQK QJIKkDY g MA WX W

FKiF QKm Oj QLAP WLQ P¥QHl PAKR®D RIKKQOmMQK y¥R F
YLrQ YjR PéF WLrX Yj JLIWR Y F@BPQW Y ARKRQ NAW WU
yxQJ WK&aL PRQJ PXOQN®KyQJ JY9FIQIXDQ KE JLED V6 V
Yu OgL tFK FéD WU FKIiF Yj PéF NVARKWX @RI F

WU&a WKjQK WKjQK MLF(&|E)kX7&5|j_|LR O WoK QIKLIQ FiX F
OHVHU Y] $OOHQ 5 % _'DYLV - + B6FKRRUP
ym VA GéQJ \AX WO J3Q NAWLE§Pw[|_(5 YiR NK§& Q Q.
DIIHFWLYH FRPPLWPHQ\A\&KH:]?’F‘EEQ\IML@QKWM@J YiR WtQ
P6F QRUPDWLYH FRPPLWPH@QWK G LIPQFKAGK WKu VA
E3W EXYF FRQWLQXDIFWjGFRPRRWAKP®WP|] WKC KLEQ
SKiW WULCQ E§Q FKOW QRAXYR»W&iF DK J3@IKIAMD FiX |
WU FKiF W¥L QkL OjP YLEBFM&QJIPEKWEBSD* @EWC [HP [pW
E3W EXYF QKm Oj PYW W UR®I WHKW.t QV IQFK DEEPERINYE P YW (
FK»W Fi QKKkQ YjR WU FKIiFjSIKEQNAK VIEQEKR FKLD V¢
WKiF FED QJmaL ODR yYQYLYW WV & RIGFW PUWOBF V& [XQJ
KN SK&L JiQK FKIX QAX KRi UAKKRQKO|L PDP AKAW WU FKIiF
*3Q Ey FKX-Q PitKK FEFQILERRNM Yj :DOO QK+Q WK®O\ Fif
QJK-D Yé SK8L WLAS WEFFR{R VIKWEFR iT yYQJ GmkQJ YI
0OL TXDQ KE JLO6DVEKIREISKIFR FED J3Q NAW WU

OmMQK V¥R FKX\CQ VUL Yj ¥y Q¥WARFNQHBEKIBLHJIJHO 'DO\
1KLAX QJKLrQ FiX ym NK-QRKJfIkPERK VO WLQ Wma
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YLrQ YjR FOS OMWQKFKARNEOR WKtFK WUt WXE ,6 §C
KmaQJ YAQ PYW OR¥W FiFK@WIiL §YYYFK@MKF.QJ Oj §Q
YL OjP YLEF FéD QKkQ YXIQ ,BKKkQAWLTFREVIAKKkQ WtFK (
KU WU¢ Yj WxQ WKkP WoR W EPmVD KRR N K L
QKLEP WmkQJ yOL & PiF FDRs MR JKUKE¥ FéD QKKkQ °
Vd WtQ QKLEP ymcFRQGMBEQ T™WEs QKIe @mcF YR Oma
PYW ELAQ WIiF yYQJ WUGFKkWLASLO@YyR VOKPAWKULUEOR JLOD
OjP YLEF Yj WKjQK TAX FK KQKYyPOQOWHUSHUVRQDO 7UX
QJé @ UuQJ NKL PiF yY WR&DQXKAEPOL \PWH U 7 KD
FDR TX\ WUuQK OjP YLEFrémD QP MKOQKKE® KcS W
WKC KLEQ & PiF yY K¢S WiR WUWKEQKRRGYRNRII  3KL:
FDR KkQ 7UrQ Fk Va yy OAKFNQHQWPH FY6BRSWVW % %
WKX\AW VDX yk\ ymcF yA §XOW O0OF$OOLVWHU '-

H2 606 WtQ QKLEP FéD JgkQ FRARQYIYIW YBL  WKjQ

YBL QKj TX8Q Oé& WiF yY QU @ nfRQUE PAWTIFGP [~F DIIH
NAW WU FKIiF QKLEP WiWXKEQ FRIQLWUXYV
TX§ SKkQ WtFK FKR WKO\ W

* *+
3+111 3+E?_’1 C1&18 ' Ao Txpo viw ELAQ H
7KDQJ yR FRIQLWUXRW. WIUURQJ SKkQ

&iF WKDQJ YR ym¢F VAWEEQF Q] WHKHBDPRIWUtFK WKjQk
YR /LNHUW §yLCP YRL OWRRy®& WRyQW KM{QYJ O] WUXVW
yxQJ & YAQ Oj KRjQ WRjQ/P1QOjé %8QNFKXY HLIJHQYDC
KOL yR OmaQJ SKRQJ FiFK OmEX yW¥R 02 ®H«Q ORQ K
OXOWLIDFWRU /HDGHUVXRE PARHVOYILRQ@QPEDHNLCP V|
0/4 :; FéD %DVV Yj $YROLR AMNGIRXE SKKkQ WtFK ()$
Vi GéQJ yC YR OmaQJ 3KEQJIWIURSIIMQK y¥R
FKXACQ yUL  7KDQJ YR QJ\ PR IFRX KOL yR OmaQy
ELAQ TXDQ VIiW YRL WKjQK SK§QFKERK2HMBHRLIDWLRQ!
KiQK YL ,% 8QK Km&aQJ»SK-PrRIKO{H\ 1 $SOOHQ
WUX\AQ F&P KiQJ ,0 NtFK eIk Ko MW IOV KEQJ Fé yR

,6 Yj TXDQ WKP Fi QKkQ N.&W £%¥D WMAWQTXErQ yOL YRL
NLQP yIQK yY~WLQ F+x\ FEDRWKIDRR J YR YESKRIQQTXDQ ViWw
WtFK QKkQ WO NKiP SKi SK«QYRL:GKNMAWIFSP [~F DIl
KiS WUtFK Oj 3ULQFLSINGAMKN\Q JD5FW RWRLIUPIFP Y| J3(C
SKpS TXD\ 3URPD[ WKERYFYRRERZWLOX¥XL .AW TX§ SKI

ELAQ TXDQ ViW ELAQVK®O QJ& REFAORWOL¥L ELAQ T
WURQJ JLDL yR¥Q SKkQ WIRK BNPWLERBEWLYJX &ET OR¥L
WURQJ SKkQ WtFK ()$ ymgt¥F WUQFR+W KjjQKEEBAQ FRQWL(
QKyP QKkQ WO YRL WUQYnsckmiQJIFKDW KWQKFEKD QKYyP (

YymcF O] Y HLJHQYDD XIRQF N AWi FMEPI[~F J3Q NAW
ORQ KkQ FKIi VO .02J3() NAWORQV EXYF JL&L WKt
KkQ YRL PiF & QJK-D W& NISEPMFQQAKVDL Yj HLIHQY
%DUWOHW %OQ QRRQ WKRJIxP TAXWPXE SKkQ W

WKkP Fi QKKkQBWUX\AQ FE8WUUQK ERBYPIRQJ
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% 8QJ AW TX8 SKkQ WtFK ()$ WUQJ K¢S FiF \A;

<AX WO

%LAQ TXPO— VW
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. $

. $

. $

| OO Clojo|o|O

&RIQLWUXVW

$ITHFWUXVW

&RIQLWUXVW

&RIQLWUXVW

$ITHFWUXVW

$IIHFFP

$IIHFFP

$IIHFFP

$IIHFFP

&RQWLQX

&RQWLQX

&RQWLQX

&RQWLQX

1RUPFP

1RUPFP

1RUPFP

1RUPFP

(LIJHQYD|OXHYV

3KmkQJ |V
WU tE K RBhis 6.167 | 53.359 | 36.323 | 12.010 | 10.603

&URQEDFKIV
$OSKD
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0{ W§ P X GmkQJ YAQ J3Q NAW F§P [~F
%jL QJKLrQ FiX WS WUXQG YJjRKFKMAaQJ KjQK YL
QKkQ YLrQ yDQJ OjP YLEFmMWXL yAIG SRDNAW F§P [~F
QJKLES WUrQ yiD EjQ 7KjQK SK{kyp &Kt
OLQK ES§QJ FkX KOL ymgFJ . \
YLrQ yDQJ OjP YLEF W¥L %}25% &/%t'é k"FJ (.?'ngJng,\'
7JURQJ yy ESQJ FkX K ym ymg d yAQ J2Q 1
K x L ES§QJ FkX KOL Fy V\TKE; vl WKtFK WUt WXE
GéQJ yC SKkQ WtFK 9u YG\mMQﬂKy\NQm]@@ NAW FKX-Q P&
FXOL FeQJ 0Oj Q 7URQJ P FQK KmaQJ SK-P FKOW
QKkQ YLrQ Fy yY WXUL GEMkQJ yAKKQ:PLNAW FKX-Q P&
Q6 WKDP JLD WURQJ QJKLrQ BiX:8jd KKEHB kjok vL v
QKLAX KkQ QKkQ YLr@n%'?g(%w’{fA(ﬁJ@ HWAW FKX-Q P&

QJmaL ODR yYQJ WURQJ yY W YyAQ

WXUL FKLAP Wi OE oL vyrL WHYOK yY KNF

YOQ K«X KAW FiF QKkQ YLr@d Py 94Xy QW K RIFQKkQB7U

QKkQ FKLAP WLAS WKIQR WJIFQK\R@JYQMQJ yAQ J3Q

Fy EpNQJ 7K¥F V- FKLAP + E .tFK WKtFK WUt WXE

*L§ WKX\AW QJIKLré&EmkRJI YVAQ J*Q NAW E3W EXYH

6DX NKL NLCP yiIQK Vk EYH[FNLEZKH KNG J SK-P FKOW

FKtQK WKIiF FiF WKDQJ yﬁmlk{?ku@@ O W E3W EXY§

FiX ym¢F KLEXWFKIGUKY+\ FiF+ G !'QK KmaQJ KjQK YL V

JLE WKLAW QJKLrQ FiX F%@ﬂkmmqﬂ@u\s@ﬁ«ﬂwmsw EXYF

FKR SKe KQS 1KyP

1KyP + D 68 WtQ QKLEP FéD QK

+ D 4XDQ WkP Fi QKkGBQUXCARFERAQ J3Q NAW F§P
KiQJ WiF yYQJ GmkQJ yAQ J°Q NAW RER [okLer FeD QK
+ E tFK WKtFK WUt jWQE @&k QY RQAIQ J3Q NAW FKX
GmkQJ YAQ J*Q NAW F8P [~F, £ g5 WtQ QKLEP FéD QK
+ F 1QK Km&aQJ SK-P FKYOO WikkDWIQWAQ J3Q NAW E3W

+uQK 0{ KuQK QJKLrQ FiX

4XDQ WKP Fi QKkQB7UX\AQ Fi.;F.’.,_I.(iQJ ,&B,0

S x3Q NAW F§P [~F
AFK WKtFK WUt ‘{NXE

QK KMAQJ KjQK YL |l g x3Q NAW ESW EXYF

66 WtQ QKLEP 7UXWW
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A7 48! ,&B,0 Wi®J P»F Ge POL TXDGC
%D P{ KUQK SKkQ WtFKXWL\AX\ WPOQAYIW NAW TX§
WtQK ymcF [k\ GBQJ Yj SKkAXWKKKQKCONIQCOMGW O]
WUD JL§ WKX\AW UpQJ Kji\VRy WIK-PYQUPE&KUQK KxL T
SKRQJ FiFK OmQK y¥R FKYhNCXWGBDE @IS RAEKIE® YRL WS
NAW FéD QKkQ YLrQ yOL YRL WjU FKIiFRXEKQjYynFEQJ FKi
QrX WURQJIPOL TXDQ KE PY@KQQKaAL TXE§Q 0Oé iS GéQ.
ymcF WuP WKO\ S DI QKKPAR WKPQRQ yUL Fé Wk
SK«Q FéD SKRQJ FiFK OmRIKQKHIRQBRYYIAQ BIEP KiQJ Y|
A4XDQ WKP Fi QKkQB7UX\AKQFBPYKiQth Q&B W QJ V6 J3Q N
,0 Y] 'QK KmaQJ KjQK YLIZQWNAWBLFKIXQQ P6F FéD QKkCQ
NAW F8P [~F DIIHFFP BS5EKQFYyTFLFYRLEIWEX\AW + D +
NAW FKX-Q P6F QRUFFP FEKQFWPRLY WmWMKi@K FKO©S QK=+
SK«Q 4XDQ WKP Fi QKkQB7UX\AQ F§P KiQJ

% 8§QJ AW TX8 SKKkQ WtFK KxL TX\ WX\AQ Wt

%LGO faE $))(&&0 1250&0 &217,18
WKXaF
&RQVWDQW
,&B,0

, 6

8

, %

$GM 5

5

%D P{ KUQK SKkQ WtFIOKXIOMXF WX\AQ Y

WtQK WLAS WKHR FEQJ VRygFQ[kK-GoQjJ Pr{j ISKAR KxL TX\
WtFK yC NLCP WUD JL§ WKX\GIM U BEI RgSVIRBLIAV+ES GO
YyYQJ FED VO WtQ QKLEP FéD QKKQYjyLrQ OAW TX§ FKR
Vo J3Q NAW FéED QKKQ YLVW@ WXIQ YRKLWR F&DFQKkQ YLr
7TUR®EQJ POL TXDQ KE FIyX8QQUEK-§ QK KmaQJ WUBF WL
FEQJ ym¢F WuP WKO\ S F&8P [FEDJV@® NWAW FKX-Q POF Y
QKLEP WUXVW YRL ED WEKXQFK SKuwY £ébiB3QLEAMKX\AW
WU FKiF DIIHFFP QRUFFP FFROWLKQIQJ WDQ/m ymcF F
Viw NAW TX§ WD WKo\ KE VO 5 yLAX FKIQK
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% 8QJ AW TX8 SKKQ WtFK KxL TX\ WX\AQ Wt
, $))(&&0 1250&0 &217,18
%LGQ yaF
wioe Les Y OBFKE VIO Y OEFKE VO _ Y OHFKE VIO
W FKX{Q %HWD FKX-|Q %HWD FKX-Q %HWD

&RQVWDQW

75867

$GM 5

5

7+!2 /8°1 9- .,A1 1*+FKiF LAX WK~ Y| Oj V& WtQ C

AW TXS§ WKOQ.J Nr FKIYUPRPBRLTXBE RgmaL TX8§Q O
GmkQJ P»F G« UOW \AX JL%'E?M@D’LMQ JRASNAW F8P [~F
FED SKRQJ FiFK OmQK y¥RK¥EK\ 6@ KL ET WiF yY
WKC Oj ,&B,0 Yj ,% YRL J¥Q N& FE§|W EXYF LAX Qj\
DIIHFFP Yj J3Q NAW FKX %KPW@*&M?éBPWU FKiF F«Q y
AW TX§ Qj\ WmkQJ yxQJ YW RQIFL FQQPienQJd WURQJ F
WmkQJ W& F&D %DVV WG K &I FYoki YRS ¥8 KN W
FKX\CQ yUL FKR SKpS FiF FSRKOWIQKXP¥R Wkp WBL TX\AC
Esw POL TXDQ KE FK»W FYN-AQ&N|7F§’FY QIEkQRYLrQ VA Fy
FOS GmRL F&D PuQkK LAXKY EXRAVK@\WWh GKIF Y] WK{
J¥R FKX\CQ VUL NtFK WKIFKEQsV I RAAW FFED KN yOL
QKKQ YLrQ FDR KkQ 1 P IHH+BEQ XA 9- +Ip1*
SKiW KLEQ OmQK §¥R FKX\GQGYIU& 18/ M kABI 7THX R Q
Fy @ QIK-D YBL J2Q NAW WU FKil kWY § R WL FKi ymel
JLD W QJ V3 J3Q NAW FeDV@@F}g@J\Rr@,{,xé M SKO 4
Wi F8P [~F M/UC?K F8P FIEEéQfA WFQKF¥@N%?W@ X WKHR ¢

FIiF F{QJ W\ WU FKiF F«(&kadl wQ@Eky) §€3Kp X EI WKL
KmaQJ FéED PuQK EpQJ YLE &'MWV]—%XL@IELAX ou
P¥QK FeéD QKkQ YLrQ OX QE PRoWKRoBAQKS Q QJ Wl
QKKQ YLrQ GmBL TX\AQ §,<Pm[|5|Q5R +kQ Q6D
Y] 8QK KmaQJ KjQK YL yGC cS?ékLQ# RFPUFFYYOA KaL Kew G
FDP NAW WU FKiF FéD QI(&%l(gj_rQ:EcgJ QKm WKLAX NLA-(
1JKLrQ FiX FEQJ FKRYyWKQGW WBjLWtTu Y\ WtQK JLi
QKLEP FéD QKKQ YLrQ YjR+tQR&D GCHQOQEXOEE§QJ FkX KO
\AX WO WLrQ yRiQ FKR V&Kh QONAGK QI FXKE Fand WLAP
QKKkQ YLrQ 68 WtQ QKLEWKERDLE MK XYW QA FKX\CQ ¥
GmkQJ YVAQ WKjQK SK«@QVKBRJIIYyR TNAGWF WB WURQJ yL
FKiF 1Km Y+\ JL§8 WKX\AWQFERAFKW*KQJ W{LSKkQ WtFK
ym ymcF NK-QJ yIQK . AWJIKIE QRPN FQ@JIGEQJ SK«Q PA]
SKe K¢S YRBL QJKLrQ FiX FEDWRFNKLHO@ GKkQ WtFK QK
+N WuP UD FiF WKjQK$SRKO FEBKKD WtFK QKKQ

WtQ QKLEP WIiF yYQJ GmkQ)$ VAR BYQ NAONSWKQ WLFK N
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WLAQ SK«Q PAP NKiF NK{QQOQWmMGF V§YGE08L WKtFK FéD
+¥Q FKA VDX F*QJ Oj NK{@IXINK{QUKRBR O&\GFEQJ Oj Km
W¥L VDR PYW VO NAW TXSF/QJRLERLF (O WAKASDWKHR

7-, /,E8 7+%$0 .+!2
$UJVULV & 2Q 2UJDQL]DWLRQWIRIYWHKE\)XMOQM &$

$O0OHQ 1 - OH\HU - 3 7KH PHDVXUHPHQW
FRQWLQXDQFH DQG QRUPDWLYH FRPPRWPGDW R
2FFXSDWLRQD®R®\FKRORJ\

$YROLR %UXFH - 'DYLG $ :DOGPDQ DQG )UDQFL)\
, IV Rl 7TUDQVIRUPDWRRQRO CORD GHWR/KHBQ ,QGXVV

$YROLR % - %DVV % 0 -XQJ ', 0/4 P
TXHVWLRQQDLUH S5HGZARRG FQVBH XBUWLQGIDUGH(
$YROLR % - %DVV % O -XQJ ', 5H H[D|

WUDQVIRUPDWLRQDO DQG WUDQVDFWLRQDO OHD
TXHVWLRRRDQDB Rl 2FFXSDWLRQDO DQG 2UJDQL)

%XUQV -0 MMHHYGHRIWVKLEDUSHU DQG 5RZ
%DVV % 0 /IHDGHUVKLS DQG SHUILRUZPLRUAH E
JUHBUHVV

%DVV % 0 %DVYV 6WRJIJGLOOYV +DQGERRN R

DQG ODQDIJHULDO"$8GIHARBRRURQMIHH 3UHVV

%DVV % 0 $YROLRO/%PXOWLIDFWRU OHDGHUVKI
5HGZRRG &LW\ &$ O0LQG *DUGHQ

%UDNH 5 5 DQG ORXGRRXYLQJIFFRVWO\ RUIJDQL]D
6DQ JUDQFLVFR -RVVH\ %RVV 3XEOLVKHUYV

%DWHPDQ 7 6 BWUDVVHU 6 $ ORQJIJLWXGL
RUJDQL]DWLRQD®T FRRPLWPBAR@DIJHPHQW -RXUQDO

%HQQLV : *ROGVPLWK - /JHDUQLQJ WR OHEL
/JHDGH#HAGLVRQ :HVOH\ 5HDGLQJ

%\FLR 3 +DFNHWW 5 $O0OHQ - )XW KHU
FRQFHSWXDOL]DWLRQ RI WUDQVDFWLRRX®QDQGRI
$SSOLHG 3V\FKRORJ\

%RFNQHU 6LHJHO 'DO\ ODWLQ 7\OHU 'KHQ
HITHFW RI RXWFR$®G PIIDY R&FDE WO LW\
%HQQHWW + DQG 'XUNLQ 0 7KH HITHFWV RI R

SV\FKRORJLFDO DWWDFKPHQWRXQRDIK] B QR UBWR
3VI\FKRORJ\
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&RRN - :DOO 7 1HZ ZRUN DWWLWXGH PHI
FRPPLWPHQW DQG SHUVRQDORXQUHMNIEO QRIQ 2 KX D
3V\FKRORJ\

‘LUNV . 7 7KH HITHFWV RI LOQOWHUSHUVRQDO \
-RXUQDO RI $SSOOLHG 3V\FKRORJ\

'LUNV . 7 7TUXVW LQ OHDGHUVKLS DQG WHI
1&$% EDVNHRWEIDMBSOILHG 3VI\FKROR:\

‘'LUNV . 7 JHUULQ '/ 7KH UROH RI 7UXVW

2UJDQL]DWLRBOQMEPUHDF® RI WKH ,QVWLWXWH RI 0D

'LUNV . 7 )YHUULQ "/ TUXVW LQ OHDGHUVK
LPSOLFDWLRQV IRU UHMHXOUHAXODRIGSSHO EMGE F3HV \F k

7U«Q .LP 'XQJ 3K-P FKOW OmQK V¥R Yj §QK Kn
YyAQ FDP NAW WU BRKArQ FgX NKRD KUF F-S WUfie
LQK WG 7KjQK SKYOH[ &t &BQK

+RJDQ 5 &XUSK\ *- DQG +RJDQ - 'KDW :H
(IHIHFWLYHQHVV PG BHRUD/QR Q@B FIKRORJILVW

JHH - (IHIHFWV Rl OHDGHUVKLS DQG OHDGHU P
JHDGHUVKLS 2UBIQL]DWLRQ

JLNHUW 5 7KH +XPDQ 2UJDQL]DWLRQ ,WV
<R UMNO H QXWPH V V

OD\HU 5 & 'DYLV - + 6FKRRUPDQ ) $

RUJDQL]|DWERRGBPWRXVWWQDJIJHPHQW 5HYLHZ
OF*UHJRU ' 7KH SURIHVVLRQDBIZ eRQRJIAB*UDZ +LC

OH\HU -3  $0OOHQ 1 - $ WKUHH FRPSRQH
RUJDQL]DWLR QDX FR® BIHVRKQWH ODQDJHPHQW 5H®
OH\HU - 3 DQG $0O0OHQ 1 - &RPPLW

RFFXSDWLRQV ([WHQVLRQ Rl DRXWRRI¥SS PORHASR
3V\FKRORJ\

OH\HU -3 $OOHQ&RPPLWPHQW LQ WKRXXPQNES DDN
&$ 6WDJH 3XEOLFDWLRQV

OF$OOLVWHU ' - $IITHFW DQG FRJQLWLR
IRU LOQOWHUSHUVRQDO FRR SHWIEWIPR QR IL @ DROWDIIDH
_RXUQDO

OF&DXOH\ "3 Y] . XKQHUW . : TKHRUHWLFL
LQYHVWLIJDWLRQ RI HPSORVHEHOWR %8 WLIOQQ WD QDWH |
9RO 1R SS

ORZGD\ 5 G6WHHUV 5 DQG 3RUWHU / 7KH
FRPPLWPRHQMPDO RI ORFDWLRQDO %HKDYLRU

ORzZzGD\ 57 [/ : 3RUWHU DQG 50 6WHHUV
ILQNDIHXRUN $FDGHPLF 3UHVYV
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ORRUPDQ & =DOWPDQ * 'HVKSDGH 5 |
SURYLGHUV DQG XVHUV Rl PDUNHW UHVHDUFK 7K
RUJDQL]JIRXWURPW Rl ODUNHWLQJ 5HVHDUFK

ODWKLHX - (DQG =BMIHFYLHZ DQG PHWD DQDO\VLV
FRUUHODWHY DQG FRQVHTXHQFHV BY\RKRDQULF
% XOOHWLQ

ILMKRI : - 'H MRQJ P - DQG %HXNKRI *
FKDQJLQJ RUJDQL]DWLERRVQDQ R[SYG®REBWRAQQG X\

3ULFH $ +XPDQ 5HVRXUFH ODQDJHPHQW LQ
,QWHUQDWLRQDO 7KRPVRQ %XVLQHVV 3UHVV

S3RGVDNRII 30 ODFNHQ]JLH 6 % ORRUPDQ 5 +
7TUDQVIRUPDWLRQDO /HDGHUVKLS %HKDYLRUV DQ
LQ OHDGHU G6DWLVIDFWLRQ DQG 2UJD/®IDGWUWLRKL
4XDUWHUO\ SS

SRGVDNRII 3KLOLS 0 ODFNHQL]H 6FRWW % % F
IRUD 1HHGOH LQ +D\VWDFN 7U\LQJ WR ,GHQWLI\ V
YWHKDY{HRXIWQDO RI ODQDIJHPHQW

5DMX 30 6ULYDVWDYD 5 & )DFWRUV FR
WKH WHDFKLQOWBURIOHWNVRA®DO -RXUQDO RI (GXFD
SS

6KDPLU % +RXVH 5 - DQG $UWKXU 0 % s
FKDULVPDWLF OHDGHUVKREJIDQIHDWER Q BIS6NF MHKQH-

6WHHUV 5 0 DQG 5KRGHV 6 5 ODMRU LQAX
$ SURFHVV-RXR@BPO RI $SSOLHG 3V\FKRORJ\

6WHHUV 5 0 $QWHFHGHQWY DQG 2XWFRPHV
9RO $GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\ D\

7DQ  + + 7DQ & 6 ) 7RZDUGV WKH GLII
VXSHUYLVRU DQG WUXVW 6RF LDWI D@LG DWW QRIQY DB Q
ORQRJUDSKYV

<XNO * $ ODQDJHULDO OHDGHUVKL SR $UGDQ +
RI ODQDJHPHQW

<DPPDULQR ) & 6SDQJOHU 7UD®BVVRUBDOWLRQDO
DQG SHUIRUPDQFH $ ORQJINMDGCHWMKE § @ XB YW HIDG



