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,1352)),QVHBWWX VW D IVRXERHGIL H WSJRRW R DQ L A B BI5QBY KX PD @K H Q
LQWHJUQWR(EURS BDQL IRRGFRXRIGHY R O X WRRUR SIH N8 R WeHHL QFQ &/
KHO® OHNMQYWUWR QB U I WINRIPQ F U H B V RGGHRD § % FKG H F O LDQYLDQLIO RE L O L W\
OD@®WPDULIMHEQH WHVR XWRKMVYHURBHVWLFQGHG XEHREG LY HRY HWN U
GHVIUWRZLQW HUMKNMURSBQRR@ L QD U P IHBL EQWHFMQW FR Q RPRIFH QW LILF
WHFKQRORYRFAE® O UUHB B,IQQ HV S REQDVRHY HUGLSDU H VEH\YW R G6IW H | Q @ W L W X W H
W KIhiL R W H F)O@ IXFEOMDKSHD L Y H RV MW E O BI Q @DDAYMR Q® R R/ KOHH D G/XBIS BLH U
IHH G VVWRAWIKGD R Y HROR D IPDWR X Q BMLUAQKRK L V WRRILQ V H F\D UELQWQ Q W HLUGH V W
DOWH URDRMNRING H\BKKSH HBIQ LY H RV L We\F L H GBRUFDM M H S U H V WQEN HE K
5HSXEOERXQILWDK L VWRALWD\V H AW WDL@EH V HDQ WIR L EQWH F VWY WRFLGBI5\2 K)

DW K U H HE\LHODDUS U R VBKFDAMAVPW R O RW IKNHQ R Z O BB 8 H J D U\E KTEKID COLQNAD | FRW \
LQVHFW EDVHG SURGXFWYV DQG ERRVW WKH IDUPHG LQVHFW IRRG DQC
WKHPBWALED UYXWULWQRRQPH B H\OQDN HVQGX D DLOMG DXWKHQMWLFEMWDELOL W
DQBRQV XPHAUH S WKGHDHS B O GRV F XW WIHN\NSLMW KPHH W U R OFRKILG DR IR QDO \V L Q J
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/LFHORMWWSY FUHDWLYHFRPPRQV RU I FHHFHROWMY HEX WYLV WBI I GDGD SW BWYRQ LEXWLRQ

DQG UHSURGXGEMHLERQRBR UP DRD QS X USRIWHF®R PP HUFR DR@YR X L YIHS S U R SFUUL ID BVIRIK H

RULJLQDO DXWKWKH/VRXUFH SURYLGH D OLQN WR WKH &UHDWLYH &RPPRQV OLFHQVH DQG LQGLF
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:t)TMLHT.
J)DUPLQJ LQVHFWY DOWHUQDWLYH SURWHLQ TXDOLW\ IHUPHQWDWLR
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$\VG HP DIR® X VW D ISQRENOGNH QF/D QIR MGF L H QSWIRSRY H@DIU PHGY B BRWWR U Q
DQLRBHEIQIBYHRKXPOFRQVXP DRURIRYBU WKRRBQEIULFXDWHOWH VD W LR (
)$2 DSDRW KBH) LI B ®/ L BREO LVKHERBWRPPHBR QU X R QWIDFBW\X VWDLQDEO |
VRO XWRREK R U\R 2 RM CRR\GX S S © @MYBUGIR 2 H Q H ULCFFGI\DWN & V W D ZQ MERD H

KHOS DOOHYLDWH (XURSH V IHHG SURWHLQ GHILFLW KDYL@J D VLJIQLI

8QOIZN® G F D XRIKHAFID/QS D URMW KZAR U OBU P HGV HFXW RBHHR QVLGHUHG
OHJD@RLIIHUHRRWKBUPBGLPDORBX VAR P SOLMWOWLRQEIOHJILV MIVELR Q
DOWKBIXJKB Y IRV KB OHJILV Q BEWLR®EH RBM KE VS MKH RZRW KB UPHG
LQVHEWX YWEE/ LJIQL I LEDSRDNFEWW &HH J L V G-D W W R Q1LFYDMGODQW HFHWEHR W
FRQV XPAEGFHR X Q WMKIPHIMXSV KB WK BUFRYHBEWBEJXODBLRQ RQARYHO
JRRGAEZKLBERYHWGEIAX W KR U DB URERIQ R YIR® G F O XLGL\WHEMWWKLKE
IROORZMYNHVVEPW@WU R S HDRED | HHWXW K R ()LD Q 6 R W KWL IRHZ U L WIL\@ J
LQFOXHEHOPRIZD O ZR WL, " e* Z<— KRXFHULFNHSM - fte—<« . PLJUDWRBEXVW—o—f
%" f— DOPWKEK I I ZRRPZ ' S<—* kfét"<+3URGXPFKUN FRP SOL\WXP R @WK H UV
UHJXO DUMHUPQWBH @HIWIOQ F DRGMAD Q GJRY G VW QRREEQIGH HVGD IHBVH I X ODWLR Q
>(XUR S&HROPP LV V(&R @ K\JLHOQXHOHHIXODWLRQ @DQLPKIHD OWK
>S5HIXOOWLRQ @SUR SHIEH 2 OWERII DDG® HIUQP IFRQY P DWW MRUDW ER @QIGQ J
FRXQRWULODEHODHIXOQWLRQ @LPSRUWDBNWIRQEZWLRQ @DQXGVH

RI DQLPDO E\ SURGXFWV >5HJ%OD& LRQ (8 @
6 W ULLHF WX O COVOLMRRQW'WJ D UBQ QR B BIGQ F O XL MAHGKGW KAHD UNFRQ FHU QL Q J
V D | HOVD E H AEUD F H QJEHLTOXLLW HPSHHQ W ® D(W 1L R Q @ QBFDWD @R JIXH

D X W K R UIH.HREDGV H WZLKDLAENWQ F O X G M MOFQWBVK KSIULR G XKDV K VH @ QLA B A G
IRUPXODWHRBRYDQ®WLRQ @ @RUHRY®GVKIE LQVEBBWWHNIODVVILYLHG
SURFHD @HBLR WHIID QIGWW B UR G X FDIGROE H D OV U [E R @AUXRDEAHSEB FL I L F
UXOHBWIXODWLRQ @ @QVHBWSURRW®LAHBBAGYTXDFXOQWOBGSHHF N
VROGQHU ¢+t —<«ZZ— \HOOPRID O ZFFBRPPERKRXVH O\ .ffefte—« OHVRHDOZRUP
2'Sc—t<f' 1" <o KRXVFHLFNHWGLFNHAIN foece « DQ G R I WKWH.ONZRUP
‘e 58" SXSDMMXWKRILRN\HED TXDFXIOHMVAXCK K HF IFQ VQ WHRVKUHH J X ODWLR Q)
DOOREHQWRVESFIW G LD QSR X OWHUGH S UHDERR@B W KB UPHGVHEOGWXV WU\
+RZHYWIXPLQNYRYQQRMI® VHFXWWR UDQVPNVBRIEIQHRWFM SKD ORSBEWKLHYV
2YHUPD@ URGXFESBWRPRRHGNVEQWHRAWIKOMI LV OB WL B OWK EVWH DW H
IRRZD VW RV HDBEWHGW H VW UL G BW R 6 GELODANK HHO@ G H W DULKDWHLBHZ QWK H

U HJ X O DUMIORDOWRS@IDIZB X EO LEWHKEIO WH U Q BW D RVGR QR HIRYWR RBGQ)GHH G
,3,))> @

(Y H@W K R X DR/ HDFUGR R QV KPHD U NDHQWED YSHD V WHE®) X B Y6\$ W K HULHHP CPLDQQAD S V
LV KHQ RZ O H 8 J B UIGIUPHGY HFRY®BD QR K D O O HQR 8V R WIKGHIER Q RYFLLDFE LIGILHVE
PRGLILFDWBREOHSWNRLKEBR YV X PUW VS RIGVH WKR>6WH | Q QW L V% XWHKIH
%LRWHPOGXRMKH LY HRVMWE O MD @DV KHHBIQLY HRVLVBFLH @RV X H
&=8D Q@ RQDXW U 5WMNVRIQ UAKHORS'PISQWWR HIMWR Q® R RL5 -(60RYHQLD V
OHD GHESB R G XHRVHAUD E OM R KABKBS H HE \LHOIDUWY H W IDBU R K HIB/EZ ) ¥t X D 06DV HAQ\G
$X W K H QR QRVLEBVEME W H L Q RERIMY@ H BK 1S U R MHAEMDXNDGBEN @/ KBHD R Y HEHADHOD U F K
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$IJHQF\5,6D QBK & [ H K L H DRFOHQ G D WAIB Q G HV L MPRHIQ H WQIMVEIK) R Z O B @ &H
VWLPXFLWEPRIRIS AU DMWRKRQR DW L\RW U D WHRILRWKNQ R ZOBBIHJID UG K@ J
T X D MLQWED | R Q V H F WSEIR\GHKTGKVB W R MRIFXVRIQVK H O CPRID O Z FKIRIX ¥ Ul L FINGHGV
PLJUDWREXKWY H UK R VEFHHF D WK UIHO U HRDQW KPHD U NDHQABUWHH O HIY Y8 R WKR G

DQG IHHG

$ WV KSHJ R M AR WHW K UWHKHH P B WQ.G B UYX W U L WQ RQQ BH B H\QDA HDWGX D O L W\
DQG@ DXWKHQWLWP EWDEERONW\X B FFJH S WODIRIEZ K L FDKUXQ G H U S E QRXHG
KRUL]ROFPWRGL W QVEBWG X PWYBRQUDFW H)LLUIWXD V8L R @IHHW R S W L RVLKWHH
QXWULWYXRGRIMDV EERPEVIM Y H VW WKW D QRLIQQ V HFWRWR QY HQWQRB QD O
D O W H UIGIBI\E PYEHK U RIKIKP H Q VRIWKLERLQ@R P (3.0 QIDFR Q F H ZIQWNGHD | RWD U P H G
LQV HR@/NY HO R S IlYQIDRHIE \ SULR W &VFBROAMAKVE KB P LOFQIE&L R O RUD FH)W® D O O\
3LOQDW®ERGWY H O RRSUWIQPARARRA U WIKCHX W K H QRAL QRLHAF\W SEJIR\GHGURP RW L Q J
WUDQVSDQWQ KWW UNHWH O™ HHNWRQ G H U VR Q @ BPW W L IVQ@EH\H SWD Q FH
W R Z DMBWIL@Q\ HFFRAUWH R WIHSHU R M.R.IOW H @& B & DIXW B RIO O D E RIRBWQ R/Q\Q X D O
DGYDQFHPHQWYV LQ LQVHFW IDUPLQJ UHVHDUFK DQG LQQRYDWLRQ

JLIXUHZTKHPDWLF SLOODUV RI WKEBb ISRIRHMHGAHW RRMDWHG ZLWK

L OWKEDSHHUH Y WKAX U UMWQBW H R D BKD D OWB JBVI®OIUPHGLEQWHF WV
S H U W DW @/LKK UMHKIH P B WA BRDAUK/H 352 )$ UR M$PARRMIR XSJU L P DB D G HSFHLHFU
UHY L HZDiVE D B IR\RHI®AK R 6PRISHMER B F L H Q BDIGF L H Q IIHH EMR S20O/N H O HB WIMG
R QRIW KOHH D G IQQVH U QD Q&IRRPL.@ DM EDPH Y LDQGWO L YOV U BIGL 1Q K B @RMU
K L WRAY KHH D WAKUHPG LEQWH FWE O H K N H D WAKUHPG LEQWHB W KRWQRO X G H V
ZLOG FIV)SHFERMRY HBWGKWUM Y LHZYE H WRMOHAUF K 1D W DIQ U PIHGY HB O @
HQWRPR SKINMNDZPN HVW ULWWR G O RIZIH@DIG WEEH W IDIESYW KRW R U G V
$FFH S WIUQMHHUAMDEBOGEW LSHOEHOWL V@O GO EWIVZHHQD QG 7KW QDO\VLYV
LGHQWRYHMG SDSHIRLE@DFN\HDWWEOHM FRP S UH K HOQ B MYH-D WFHKULPW
SURY LE@WIBHKKSSOH P HQ VRIVP\DVD ER®IZ K L DBHIE® IS U H V MQIRHD W FR/ X IO MANR/U
W KWH UHPG L EQWH B O/RALIMKKHV X G/LISHHG- T IKIINL Q G LLQJIG/L WIKW WPHR WIW X G/LSHHGE L H V
LV fet,"e Zc—""

(ISORU )RRGV )RRGRPLFVKWWSY GRL RUJ HII 3DJH



7TDEOHHDUBHKYV X & WWR/W KVHH D WFKUIPGLEQWHE®VT1IHGHDQWEDE B WV XROIFMRWQ Q H MW@ V
SHUIRUPHG LQ 6FRSXV 6HDUFK ILHOGY DUWLFOH WLWOH DEVWUDFW NH\ZRUGV

6HDUFK WHUP +LWYV +

3(GLEOH LQVHFWV’
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S(QWRPRSKDJ\"

3)DUPHG LQVHFWV’

3(GLEOH LQVHFWV’ $1' «
31IXWULWLRQ  3LOODU ,
s6DIHW\° 3LOODU ,,
S$XWKHQWLFLW\" 3LOODU ,
SOHWURORJ\’

'KHQVKHXPERIBXEOLFD®Q R ®WHIGHDWWKH V XUIW W R B F L H QW@ W HEQH V W
HG L EQWHMWVY F U HDLMHKE | L ID@RWHOD Q\E KSHK E O L FOWKHRRD S D SRQT <, Z e f ... —»
0t fet bt —EAYDOX LW O @)LIXUH KK HW U DHYNHBFHIUHY
I X UWKHRBHVA @D UJNWHEER WO\ ORRBIBK OWRHWRG HQW.LUIQLINPREWH G JH
JDSNVQWKMWHEBHUHAVWHPDWREFRDWDRLYAGX\VWREHY LHZID U GIKHL I THUH QW
W K H P B MWA.G/DUMW O O FEDHRGERN@X W U ISW RREQUALHPE IOLDN M H D WRHKUIPX W KH Q W L F L W
SURG)XIVHGQL | LFPDOIEWMPERKL\ZK L &HMH UPHW U R®WIRR G XFRIGW Y E O H K H
IXO0 UHVXOWY DUH SUHVHQWHE® HQ WKH VXSSOHPHQWDU\

JLIXUHBORWXPERIDSHWSXEOLRBW IBRIQ U E K OBGWWWRE@HDWW BIBIFXR BE G L EQWH F3ADW D
6FRSXV

<ZZf” A feSfe..<2% —St e——"c—<'efZ “—fZc—> " oot —
SWHOQWLRGHE&WP RUHX VWD (RDESEHD R WRLOD VDKW PHGV B B R W HRIOQAL DO W
YLD RGMW LREDH FRPRRUWHH O | V X Il BRLRIVBMILRIG X FRVUHRHEEQ IGX P FR Q VX P SW LR Q
3LO MO BWRF K LWYREMH FWQ K B QW KBXYW U L IQIXQD @ Y R ORIEQ V B ERP DD\G
DGDSWQQHFARP SRV IMWROR OXBH. E\S UR/E K ERER D QW KEUIXUWV U L WX_IR@LD/O\
JRUQVWWEKHBS52)JURMHEOWRKIRAHUPHQ WDWRRWWULWLERBOQ®VRULDO
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SURSHDWBGBYHW\ KIHMDO QR RINAD\WRRGLLQ VHFNEDGGDJQULFXEBWXUDO
SUR G XVWWRDWIHQ V HPFRUMHF R QR P YR D@®@WR P S H WZLWHERY @Y H Q /U R @BROQU FH V
VXFK DV VR\EHDQV

7K 9 LW H WHWY MR HDIODW P HGV HDFUBAYL IR X BRAHD VG DJ H V WLEGIHR\W K L Q

J NRGURDWW® @ TXLY WRHDW @7 KHEDRQROSBRYRRBYRW KHVVHQWLDO
DPLOQRLGYF O X VQ@MHHX FEIQHQ\ODDOWUQRIHW RBRQQLSIDS\SUR[ J  J
> @ ORQJ ZLWK VHYHUDO HVVHQWLDO IDWW\ DFLGV ZLWK WRWDO S

> @ KHDONWRQWDEQH J JDQEDUERK\GPRIMWHRNWLPDQG PJ
SHURIUHYHKLIJIOWHO®LQHUSMB 1D0J &X)H=QDQ@GQ DQGLWDBLQV. DQG
&DQBIURXYSLMWD P L@ Q V HEF ®AWR S U HDVGH [FWM O\OHVQWD VRIXBRIAK LWL Q Z Z
> @7 KI®DWWOXHVREWDKYHUHO LIDE®FHW URBKREMYHORISMIGLIN 5))
ZKLFK RYHUFRPHV WKH LQKHUHQW SUREOHP RI EHLQJ XQDEOH WR GL!

% LRDFRPBRXMENEWLRHGDPEQSH S W DGMYS B H VIHRQW HF @R PRIl
ZKLFK KDYH WKHUD S H@WIUF LERAWH@WHD D QWKDULGLQ IURP EOLVWHU |
FDQ FHIEOD/ | HF W X B GHLIF) §U R WPHHIVOD E R (XLHVSPD W R FR-DOUFX. GRIBEOHVF UR S L Q
SHSW LRBHY@ R PIHQ V HFDAK R ZQW R WHR [HD WYL QN YN DBI@ G DP S K RFAH-DEO V
IR U P ISR HW K 10D WPRHP E U D>Q @YU D G L V&IKR. QBIE 8 L AUGIH X HXQWAL QUQWHF W
H[W U B/RRAWY DW LR IXOP H@W @ XRFDL@RH@1 R O &EQ R D FRARLPYSHR XIUWEWH FHV VD UL O\
EHQHILOVMEMWYRMRR R G VWK JKH YRR ®POWOL Q H J NJO DQGULFRJHQLF
SXULQ@HWH OL@BGISR[DQWKLQH J NBHGLEOHEKLFRQWPRX QWU ORVYRNIW

J NPHDW DQDUDS UR E ORMPK RAKHY X | IHUIRPR XODIGL G WRMR © HBYU R P
W KS N U V'S HE WHAYH® X W KFRRUVFE GAXKEBRHAHN XLG\V HPFDANXHQ V X L\ O B/G1 ) QRTWRLZ H V
SXULQH GLHWV

$OWKMBRIK S K HDURRRFPRQUVRF IZD WSKOD Q W V HIFOVAR Q WSIRLAQ SKHQ R O L |
FRP SR XDIGLMDKEIWD QW LR [ZGWEML L QIO MRPDWRDQWHW\URYWQRDMBRWRI[L
DQSDQFUPDYDFKLEDWRULY @\QVHBYY¥RVVSRO\SKNER OGS 1JPHQRYN
FKHPLEGE®IH QFEWKHFD Q\Q W K HD\QIBMHRIURQ GLEWHQEAPS R XWIGWR X J K
VFOHURW L@TKMD R § B WHKRD S D EW® H\W H F IVE Y RDAEGF F X P XIODW R Q R\LIGH/L U
ERG LY RW KHD UW\I D/ILAY K HKIRUS\® DVDRV K KELLW WP S R U W@ B W H U PA KH\GDHQ G
DPRXRSR O\SKI$QR UM @BH V H CLOAMRAR Q WDHXWBS H FE LIRFD FSAUIRYSH B WQ VN F W
GHULYHG SRO\SKHQROV UHPDLQV RQJRLQJ

1XW U LW MREDORUQ V HRMWWU K® Z H YAHRUUWHL J R LDROXDVO VUGN H GLHQF O X G L Q J
DVVHVVRHQWHERW U QHRAMK K UR XQK 6 V W ISTOUMH. G OVIDPW/\RSA H V HRQFRQ
QXWUDH@WYWL QXDVQUGRAY WY | O XWREFIH HV WD @ EDR B/Y D L R R KMOLMPQ W V
YDULRXWFRESURF HS VR G XFOD\R NV X PKW X ®LOHAR D @AK HWAK U U HODW PL W H G
XQGHUVWRKRILGMHFWI ER & H GVF MK P IDRBQLX@LFURELR®FREDODIQFHV
W KKHX P DIXWL F UR E DR®IHQ WHRGI W D EDRIDGFEQ FRP P X GLLATHDDIWWW URL QW HV W
FRQG L\ DRGD YWHKIP@GY HYQH X UR SV \ EKLMRWHGIERIGH Y PR UWHLJ QL ILFB QW W V
VHDUFK KLWYV LQ RXU XQGHUVWDQGLQJ RI WKH LQVHFW JXW PLFU

,Q VHBVINO 8 B R P RBMBPGR UHX V W D IRGMATKP R Q Y H Q O R R QB0 R WHRLXQ F H V
> @ R Ui [ D P S\O KHH D LRLIQQV HAFKRVURYXH KW D BP QZKIL FXQ O ORI XLVEADW W L F X O D U C
VXLWHRGAHDOZRIWHA X LDBNIBQGP NRIUHVEVHFR/VP NRIGUNQVHFWYV
VLJIQLILG BXMADH U P REZDWGHIS OB WUBNRIUHVEVH KW KH. J KO | L F LHHHDGV
FRQYHWWMRH)Y  SURGEAKNV VOGP H Q DVERX H WKWHRIF H D\DIBH.D WIERIG H U Q
SURGXFWMRBPV @ KM HVXDRZHWHHQKIFMPHLVVLRQV NE2HTSHNRII
I[UHN®VHWWB QY KHRQ SSDRWHRIXQF HV @ Q V H MK R\@D UNDUH DRO V R UDYH
DTXD IHHG DOWHUQDWLYHV UHSODFLQJ WUDGLW@RQDO QRQ VXVWDL(
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7KXW UL WRQ QRBILQOAY HFDAME DY R @D X P H U IRDXFWY R KILVPKH D @WK DD B H
LP S URNXWIGDS H FR HIDFV XLUHD\W P MOHIF K Q " @RS U RWKHH | L F LRINY RHD L P G © BVA@
JRUQVHFRRWP S HWRQR P ZE DRNOKRX URB YL RBBIGHL G 8D H F H VW B H VK HRR)

E\ SUR GXEBDW WHRW KR RIGQ G X DWDBJIULF XD \WXWHQ V| FORZL RO X BE\L F

SURG XPW\RI K Y DRRRAMH HG @W K H UHEG X FIRYDVQIGQ F UH DANKHBDRB QR P LF

YLDE RAIQVHFWI EBS @®ER ZH YW KZNVO B T XW KGEHH Y H O R B DK@ L WELIR@D@KH G

LQVBEWAY L O DYDY E DV R X UEHR 1D F\RRWHKHADO X BHBDRQBMRRRGLWLHV

IRBKDUPDFHEWRIPFOHESXEULFDQ@YQW K ZDW WHD FR BV HG/HUWI>0LVHU
@

)D U P LHGIL E Q WM HOFONOVR ZRVS S R U WAXRODLQVL\ S XVOKWY W URLRIQWRHLAOW HYALWMBK H L U
IHHG @RUI[DPSWKWHUD REHQHIVRENW B X FEKAD UR W HRQRPLHGI\D D WDF\L G V
Q IURIHHGRQ V HKAEW HRRE V H WY HGA7 KHVHWOFLRRFHJIDQ DQRPHJDQ
D UGHH T X IL@HDG® P D OG.IDHWAW D X U Al P DRIDVQ (Y RQWV K MAKLHBVPIR YSRO W K RI X/ JKH QRALL D O
K H D O MAKW HEUL BFVR\D WADROR). VQWIDGME RFPRCF® 38)$, Q F U H DAWKE®ID H | LIFWDVOL G V
DPRXBWV38)$ZKLREZIRX OB VX@RUIBPYRXUDE QW DWIRXEEQDIQIWRBEXG
K X P DQIVQLF#MD QH G ¥R R KHDEM HPY® FOHXUN R L PB ®IGRI O D P PG MAVRHB V@ V
JRU[DPSOIN RURWE @D WH R Z\KD VS H \FIDHEED DX E V WALRW E WBH@. @H H G W@ H
ILHOG FULFNHW UHVXOWLQJ LQ KLIJKHU FUXGH SURWHLQ OHYHOV DQC

YHUPHQW.DDVBLIRIDF WHWH RE Q KD QW K®XW U L /UL R QIDEDWIH H WRR @ Q IGV
EHLQQYHVWWNBRDWHAMEGY KBOOKH @PLFURE L RCIR IMABIOQ VIRKDUD FWHULVWLF
@WWOFERLRVHGDZD\RILQFUHBAKHI L F LRIYKWRIUL JEQR D FRRIPYSHR X Q G V

IXQFWYRQBEBW K WIHD HRIWBID Q V | R B RDDWFVRUE® F W HE%DZ H DG QU L KK 8 J

V X E VW @DRNRHHW D E RO ISRIDWV D F F IED B DEIAAISYHY G WAD%P L K R U W IIDRADEQ G V

> @7 KHWH D QV IR UPUBW VRGEZDWRS URWIKEHIRD F F H VD/QELFORDYW LRDELO L\
IRRG FRPSRQHQWY DQG WKHLU>KK®WDOWK UHODWHG SURSHUWLHYV

ORUHRMHIPHQWDRQR®F U MIGHH) HV WD.GGW DBER DD WVHHI REHH. QW L (DLW H G
LQVHFNMBFRQY HURREDE\ SURCRFW BW®JI U H G RDQUW\. LIOPLBEWW V @
‘o' fecZf..—',DSSTHPRNSNRPLWHYVXQWNVQJIJQLILEBQMWDVY HID X W DBIGF
DVSDDMIZEKHY¥RPSRXMUWHHYVSRQRMVMEGHDADD YRKHUPHQRRGQYBL JKW
VW L P XFORIDW KX IP HFUH S VRID. Q@ W HDFQWBVK HFRW V X P SW@HD@M DGR ® @ SSOLHG
OD FWFUBUPHQVWIW VRW KX SDDQGH D& X R B/ DWRIO GQ HHK/IB X W KVRARVZ H G
WKWWHUPHGW S GUK XY LJXQW L P L DUFRVED/DLON. \ K BHDM K R YMQIDAE. DV £ Z 7 f
To—F ccsfFif . >—" % IDBOG... St ... THK B XW KROIMR SR DWKHHB®'L FIRPSRVLWLRQ
| URW KW WS LFEID@V H¥FRWQWHR Q W DIIDQND@ L BK/ L W B9 W U B RERRSG IWKEH RPDVV V
SURWHLQ FRPSRVLWLRQ GHSHQGLQJ RQ WKH VSHFLILF /$% VWUDLQ D¢

ZZf" & ef > fet “—fZco>

,Q V EBRMR G X\ X OIDVRNER® & B VH HIBUAFR Q V L G/HDUKHDGY LXQIG H U DY W H QUALWNH
DVVHVVEPUHRFB QG KE ZKHWUB VHRIBO O RREGVGPHD U NKHIDWWR G K FAURIV (B F W
UHIJXODWLRRV[DPSOBHIXOOQWLRQ @HVWDE®DYVIKADSH U P L &/MWHHED V

| RRIR W K5 H FERLGFW D P >® DIPRVG H P HRDAGWP LOIR PG U F XLWD\R U J\W (BRUFV H Q L F
SOD/ORLOWXBEE®\®RWR[H @1ODWRFKUDWR{PQQLDRGYW UISUIRFHVVLQJ
FRQWDPLBDIPWY'GLR[IGQWR[L QSR DNFHK O RELLSICHIROMY QGR QG L R[B® YOV N H
SRO\F\FORFIXWGBRFDWBBREPWSRO\IOXRVKXEDWBEQRBEEQRBW K HU V
PHODPRQGILW WD @R ZH Y KWV SAKZHR URIG R R NOLWP BVHD | RILYQ V HbF W V @

O L R HWIQ® H ZR RRBUH H\WB K HZW B BN Q R D@XGQ N Q R/RQF DIDPHHGIW IQ\MN @ N HS D U W
RWKHB352)3URMKQNR G KBV DF WHUZNQQ JVW R Q WD LRKIHPWRDEL RORJLFDO
VDIBWLQWDWH R L @AKWM UDXPWKWBDMOR'GR O M H VR UW DQD @ VODQIBHY HORSLQJ
QR Q W DV UHHW R QN | ORKZLVKKD YH W R H X OXOW L OLLQW M@BIL W H UTDKWSXUURHVDHOPWR

(ISORU )RRGV )RRGRPLFVKWWSY GRL RUJ HII 3DJH



([SORU )RRGV )RRGRPLFVKWWSV GRL RUJ HI 3DJH






















































	Abstract
	Keywords
	Introduction

