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Y L W DADR WY H @ MHF H O H E WDX\WF E Rl @ ¥ HXGDHOE WIKMWH/GH O @ H B\V\E Q GH
YLEUBROWWUDG LRV LREMY WLERPP X Q L WH.HE M O H E UBWHIR® U J H
QXPERWHDFRBGWXG PQWRIZKRMWW HIQWHG G L\WRQEIED HFWLQ
XQLWHVSBROWULGEHQGVI/U LEXPOW XXHIVQUKWK UBMSGRJIUDPPH
GLYHSWWBVSHFWQYHWIRHERYDSEDW IRVKX E VW DELWD IOWRIQVH LE D O
KLVWRULHVY FRQWHPSRUDU\ FKDOOHQJHV DQG DYHQXHV IR

5HSRUW FRPSLOHG E\
5DNVKLWD DQG 3UDWLNK\D ,$&3 ,QWHUQVKLS sqs

(GLWHG DQG GHVLJIJQHG E\
$YLWROL * =KLPR DQG 9\VKQDYL



7KHKHQWRIGH L BIVX GEBNYH RV HWKRUJDQLVHG
-DQMDYWIXD DM U Ve svW R RP P HP R UNDRAHHY*
%LUVSQQLYHURDB®HKDJZDIQLUWIXQGD7KH
FRPPHPRUBDMULNPRDYH®RERYHPEMHEqsV
DWKBHLBKDQND®RQFHDW®QL Y HUR/ILMO K L
1IRUWBPSXWZDDVLJIQLIDFDGMP U E BAKRVKH

W U LIEDHOH GIR PK WHRWD L G IW WL S R U WRIQE HE D O
6 W X G @& W K®IH J IRA% L UODQ G BU R | H \2A/IRQAWD U D P
3DQLHDQRI&ROOHIHDFE@VK&KLHKHVIIQG
3DGPBKUHH) 'DPD\DQWHVKBEDKLVWNDGHPL
$ZDUGHH DV WKH *XHVW RI +RQRXU DQG .H\QRWH 6SHDNHU

7KIEFRPPHPR UDVQIEYHARPP HQ EHBHSY LWR O L
=KLPRRLQMUHF WIRWK&H Q WRIBIU L EBDNOX G € &
$VVRFBDWH VW\OR K'H S D UW RHEQW K U R SIRW R J\
WKBQLYHURLWOKEZHOFRPW®HBDW KH DIQGE]
LQYLWALIBLVWLQJXXWKAGESDUW L FILGWD MHH
OLJKWR LVOK®D PISQ S D\ L QI R WO E W\BIKWD J Z D Q
%LUYPQGIKHSURFHHGRQWLQ@XWRIRIHVVRU
6 R X P H Q@RKID3ID W Q DLLUINH F RV K&HH Q WRJBHJ LE D O
6WXGDOWBHD ®RIWKHSDUWPRHG@QYWKURSRORJ\
GHOLYHWKEHOFRPEGUHWZKLFKHRIILFLDOO\
LOQWURGWRH&WHHBPXIBY WY CKLIKOLIWWHG
SURIRXQEWRDQBEX®W X UDDLILRDWRED\
LQFOXBQ DU U DRW RIGLDH) G H J IRAW KHH JH Q G D U \
%KDJZDQ %LUVD 0XQGD

7KK KLEXH\BWR | HWW/IRQD BDPLHD RIEROOHJIHV
GHOLYBFRBSHOOEBHWIRNVKEXGLHQEHKLYV

DG GUBUYRIH\AYRXV HE D \OLLVFHL[D B 'S OWHR/P

W K5HD P D\ D)@ KOHD K D E K DW RQWOSLQER W LY D W H

WKMRXWHKH XUJHEKHR RFXOW LY WILHV
FRQVFLROOBEDWY H HHOAR X U VKHIPR P X O DW H

W KSHU L Q F ICH @G H G L F IRWAKRDQY Z% QUONXQ G D
)XUWKHUPRGEUHVWKHDFDGHPRRPPXQLW)\
3URIHBDAIX VR UDNHV X JJH VWK BERHH Q WRIH

7 U L BBINOX G\LKHR/XHO[ S D Q BAFSRHNV RQ F OWR\HW X G \
RIHQGDQJBGID®EX RIWV L DD G H G L F DRAFKX®

DUHD ZLWKLQ LWV PDQGDWH IRU OLQJXLVWLF VWXGLHYV



7KHH\Q P\VE B UAHDNE H O L YBY WHIEK H\RIM RQ R X U
3DGPBKUHH 'DPD\DQWHVKBBOROHYHURBIMG
H[WHQ WIXYOHW OO0 L Q J X LW[WHE W UVHH VK U D
SURYLBABPSUHKHRWH ¥WR MV KHIL FKKHU LW D J H
HPEHGGEBWKHGLDQGDQWIOM QJXDIHWHUDW X UH
F X O WDDUPHL D O XMWV D G L @ B P\BIDE & WP E RROIV

Z R UV KBLKSHK L J K O L DK FD@WFRIFAV VAU X F VDWW KILMVQ
WULEBRGPXQLWXHFBVWKHRQWL GRRPUWULDJH
V\VW HRQGVVHWWBWR S KENWBG LR ZOHG JH
6\VWHBHH SRR WAV LNEQRZ O HGEG HQ WWKIHP H
RIKHY S HHIRKE X VRHGY KHUR IR X QGO X RQFHILED O
ZRUGINQGNHUMRQPRGHUWXOWXWHDWPLQRORJILHYV
+RZHYNW D O WD LVIHRU LWERQPHU Y S LWKIL V
GHHS URRVREG HWIBAKSU HV HQWKH LEROLWLFD O
OHDGHQSURPLQSRW W LHRGXF D WIHPD LD V
VLIQLILFOMOO HELHFRRQVHTX KQ WSH WK H
FRPP X Q LRWHWEDHYM OR S B Bh®IW KR FO KEH G
SRZHUD®G UEHVY VYV XDRH D U\ B-S0WDR KR X W K
XUJLYXHWRI HVSBRW FW L XMQ\OLKHNULED O
ODQJXDJIBRW KHRIQ DABIF UX FL\W &R Z DERBW K
LQGLYLGXDO DQG FRPPXQDO GHYHORSPHQW DQG RXWUHDFK

7TKHFRPPHPRUDMYWQFWERQF O X2& MX Y R WRH
WKDQEMOLYHUH@WRI53 OLWUBURIHVRRU
$QWKURSRORJ\

7KH-DQMDWIXD®D UVKYHGWRQWLZXW® ZR
VXFFHVYQMBOUHVVLBRVYLDKLFELVWLQJIXLVKHG
WKLQNBBVDGHPLFERRRVRSUDQ JLWRW K H
&RQVWLWRWORGHDOWKHLUSWHQDHWYVLRQ

IR F X VRI@Y U L EADHD OMQKG X E CBLRFO L FKIHVHV VLR Q
ZDWRGHUEWMHALGKLDO\DQNVKP LGEFRXAOHJH
ZKRSUR Y LIGEWGLIHQ W U R G WRWKEDE N J U DXQWEG
DFKLHYHPHQWY Rl WKH LQYLWHG VSHDNHUV



3URI 5DWQDEDIDASFD G WILDL'BVIR F X \RHG

3, QG LORN VWL DIXEBKIRIQ E HW D G G USHWR/Y LOG H G
IRXQGDWARDOVW R QNGUIQEG B Q WWKMQ L T X H
UHODW L EGIVWKAHM QL EHY/GN KHOD Q G Q GN K H
FRQVW LWXOW WQBOSWRYLVERQVI GRS KH LU
SURWHB@W&RQ | D3WHRSDW Q DEWITEQFODULI\LQJ
WK VWMH W ULBIRFMRPRIJHQBQEUNMY RO YW G

, QGLWULEMYHDOVRQRZQV$GLYDVRVLILQDO
LQKDE L VRREDWY D MU HO/2AM O OBIKIM P SKDVLVHG
WKDWULEPRPPXQLWLHAKLIKOGLYHUNEG
KHWHUR JHIQHIBHLY F X WWHEGD U D F W R MLUAVE HRV
DVLYHEGREH®RRGODARJUD SKWFQRWLHRQ
LVRODWDRQDBRXOWX HBRWQRRQFSHSHQGHQFH
HWKQLFLVWLQFWLMBYHYR QP H®MSH® GHQFH
OHD G H W\ MKSROOW L RIIB® H V H QDMDEY L RIQW H G
SROLWLBRWKH P S KD V MKFHE QW URDIO DW)R U

W U L OHDVQ GV KHHV V H R FAHK HHL[U V W HAQKRHR X URFIH
WKHLU VFLHQFHZBDAHREKQRI®IRUHOLIJLRQ DQG FXOWXUH

6 KH[S O D MXKDEERR Q VW L RVDQMGLLEBGF R J QMLWIHEH V
XQGHWKHDGPLQLVWWBHWEEHKHGXQHGEHV’

$Q XV X F-HOLQW DOWLY S H F L ILG$®& W LFUGHZ K L F K
SURY LMBKINZAL WS H F BILLIEY L @ IIHMR W H FAKLHR Q V
D O VHRO D E R UD@\6HF & H G X PUHED & H F O DEAHVBK H
3UHVLEEQBIWDJIUD SRWKHIVGKKHGEDWHG
RQFULWWYEBVW SUHSRQGHRUWQEERSXODWLRQ
FRPSDFW@HNEDGPLQLVWUDMWDEBJHILRQDO
HFRQRFELFFN Z D U G ®WHR/IED W Q D ERIXQ\LO L\Q KI &
FRQV W LW XSNLRRDHDFOMLRRIOX GWEH3UHD P EOH
)XQGDPHBRWR®WXHAKSUWLUEQHGDQGH WKH
'LUHFWU Y @ F IRSEOMDBRID LFVU W L FzZOHMEw D Q G

W KH | WIKQ G L [ WK K H G X8KHIY O WRY | H UMR BM R U
OHJLVODMERQW KBRUHBWIKVE¥ W QGN K H
5)&7/$5%FWqrt 6K IGHW DW RHNEU X FRINKKIH W K
6FKHGKQFOXGH®SR QV LREIWEHRWLHHYWJRUE H V
$GYLVREBXQFIZHANV DQGURY L VU IRQ DWRVE H
DSSOLFIRAQDIZMRGLILFBRVSER @ G X$UHEDQ G
DPHQGPSIQRF HGXKHHRQ F O X G\WE U LBIR \R B
6FKHGXORKLFKUD QWWDIWWXWRQRRVULEBYV
VSHFLILF QRUWKHDVWHUQ VWDWHV XQGHU FXVWRPDU\ ODZ\



3URTDXWDPKDW KDW[DPLQWKIHKDQJBQWWHUQ
KHDQWGELFDWRQYGLWQLEKHYKOLIJKMRIGFHUQLQJ
VKLIWRR UD G LWQ RHODACLIRMADAVE WU LERBIGRIQ
XQGHU QXWYHWZRRJKWDRENSHWWHONQRWH G
WKDPAW RIWULER®XODWHRDMG H U Z HL)HEW

sqrz srUHIOHFQ\AEN R D EKMO O BEDHOL FDWW S
*OREDOXQJHUQGH[UDQNLGW WKHVDPHWLPH
RYHUZH L JK WDREENS IHW W H (MLRHF DPRQW ULED O
ZRPHQ@UWLVLQKDUSKHA H[SODLWKBHWROLJILQ
+\S R W K IO\ IQWILRRIH WIDXON U MABLGRED W/H U W HEXH R Q
W R D UYOD V F XSQUIRU U D P PHHQ & H Q WW KM@ U L YRIIU V

W K H VKHH D O WVKJ D Q V L WKLLREQ\Q L V DSWULRRRH V VRIRSG
FRQVXP SWHRIQQ WIUPX L WRLRFRBDIYM I6\W 8 H Q GRIQ F H
WKH 3'6 DQG JHQGHU LQHTXDOLW)\ LQ IRRG DFFHVV

3URSQLR®PDUL (2RIBQLYHWRVHWYKR X Q G D W.IGRIQY/
SUHVHQ WILWAOREO X WIOREP SRZH U P R QYW L EHY
,QGLNMVXB®GSSRUW X QLWL HWKESB HVGR QW HJUDW H
W U L EDROS X O D WLLGR/QR K HQ D W L RBIIOQ V W UHDLRO H
VDIHJXDWKHQYL TRXO W XE D QWHHD\R WHIGL \L
OLWHDPRQW UL BKW RR F X VHRGY H U Q RHH IGRWENKWV
FDXWLRWXKDREY S PG LQVWUS VM JUDRWMHRG L WMR
WUDGLWNRRDPOHGIWWHPYWKWULEFRRPSULVLQJ
DSSUR[LPDWHOQG VDM S X O DIWHH R §K D VIWNKHRW H L U
LQFOXVIVRQXFMDRQ DW L RZHXYH ORSBURMKPDU
KLJKOLMKKBHHGMVER KLIWRBHSHQGRIQRYHUQPHQW
MREMI QWUHSUH @HOPNQBZOWEMHRENW FKHPHV

O L NIHQK D GR M DID@GX G UM R VW HIL QODEQ POX VLR Q
'UDZLQRQKLMLHOGZRUN.WKRUDKBKKIKOLIJKWHG
HP S OR\PHROWF H@®U J DGV W H QM8 IURD® FWXLSY'SHR U W
IURERGLMXFEWKHSDUWRRBWR P R VRLRE X VWU
DQ@WHUQDGH,,7 +HFRQFOEFH® ORBDODQFHG
GHY HO R S\PKHODAW H UTRIH/U Q R/IF @ WPIHYS URPRW H V
HQWUHSUHQHO LN Y X UW® DWW LEROWXKHDOWDJH
UHPDLQV SURWHFWHG DQG VWXGLHG

7KHVHFRGQ@OGHQDBW\Y VLRQW@HGE DLOH Z R LDOYGES
6 X VW D L'GIY EI®HR S PADQRRIG H U EW H 6 D Q W RIYKQ X
+LVWRWD\QVUDM &ROOHJH



3URILLWODWKXUUHFWHRFHKRRO6RFLBOLHQFHM 8
GHOLYBIWER®7ULEDQJXDDGI&XOWEKDMME6DQWKDOV ~
'UDZLROHM[WHQNWQ YBIJH ZH QAKKE-D Q WRKFDRCP X Q / WA

HV W D E Q\LKSHUHHG MWK\ Q J X IDIHE X O WDXUUFHR Q VW LRMX W L Y H
HDFRWKBKHSLVFXWKREZEOREDOLVQ®RAQXPHKDV A

UHV K DFRHBNVKXQDIOUR QP RWEKIU R Z LSQUH V HRQGIHI LW D O
FRQWHY WLEDQJ X B XKHM JK O L 60\ WE DO WKWRR W H U V
VX FIX\ Q D QWDNXQ GD VK LARHYV L JQ B WH P E U DK FD U H
EULQJERQWKOBQWQWARKFADLQVW WBHBIPRQFOXGHG
HPSKDVLSUQFWIEFBDH U Y\DWMALERY M X1 BN V W/IK@MK H
FRQVLWWIRQMULEDQJXDFHNRRVXRKFRWDJID]LQHYV
PDUNHDMOMERPPXQPWHW LIQEHW VHQ$AARL GUBURI
ODWKBWUHVH WWKGDIQ J XW K H RWXKHRVHID @Y QQKHUHQW O\
VDIHIXDK& ULEROW WKHUHD I I LURHQ@D L WLDWHUWLRQ
UHJDUGLQJ WKH LQVHSDUDEOH OLQN EHWZHHQ ODQJXDJH D

'U-\RWLUPDXKE$VVRFBDWH \DAR K&H Q WRBROLWLFDO
BWXGLIBVWSRRET KK LWLRH@WLURQBROBHIOHFWLRQV
RQULEBIR®PP XQLMQQHG/AEK EHJZQ VWK DW®XSSRWWEDO
FRPPXQLWQHMVWRADL@NDWRUU 7XGXUHYLVMWKHG
FRQVW L WXMFIRRIQEROM R MVT X B DW L THI®R® U D RHKGH L U
KLVWRUGFAD@ AW EF R ORBRPFPA QL VWBIKHNP'S KD V MKHG
GHHEQYLURQ PHI\WMEBRERL HGQW UL BADUD G L WWLRQD J
5DPDFKD®GKDES HDNZQWIKD W X@HKH O O X V WKE ¥\M &
H[DPSOMHX\FBVWKHDOPIUD G LRV MRK@H KL OWKSD GG\
SUHVHUYRWRRQPOBXMDMQ&KDPAXUPXYHPDUNDEOH
WUDQV IR RADWAR QG WRVAMU 7 X GRKRQFO K@ HUWLQJ
WKDWKHFRORYULADRIWUYEH TXLDWSYDODEDPHZRUN
SODFLQJ UHVSRQVLELOLW\ RQ ,QGLDQ DFDGHPLD WR GHYHO

7KHLQNSHDNHBDKX®PDUHSXWLUHF\DRUK&SE T
OLQLVRM&XOW XSWHH VHAQ B & D Q ROEDW X H D DWDJ G
7ULED@VUHSUHQHMXUXRRISRXW O LMHYGHUROHUQPHQW
V FKH DH\P DAY H F R J QWWLLEEEDROP X Q LIV RI® GR{IEX/O W X U D O
KHULWBHRS KD VWWKHES R U WRD®LHOBIG @/HWV F ULEHED O
+HULWIDVMH YLQIRZOHGUHIHUWIRPULERPPXQLBALH V
33U DN U LW LERQRULID W X UrHH VW U H WAKIBIGI HVERV UD Q VO D W H
F X O WEKHDIOW Q@ WHR V W D LHOFDREIORR & § R U W XU WKLIMMKID W
WULBHR® UHSUHQWHRGDMBUS YE® SXUVRLWHFRJIQLWLRQ
UDWWKBE UBL Y H O LKRRIAUIR W K7HJ L BDXO/ L GHROW O D Y H
sqsWQ&&T L QLW L IXWKLLYIHKIX WHH (R WVRR Q QHEWFDWLRQ
ZLWKXOW XUHXPDWFRQF O XGEMWMEKWWDWHP,IQGM QJLEOH
&XOW X#HIUQ WDVWKWRXRI ,QGUDILYHU\DLQMWULEDO
HOWUHSUHQHXUVKLS LV LWV KHDUWEHDW LQ PRWLRQ °



$ SDQEDVF X VRIQARKIM K H B HX W R I7HU L BBDNOX GLLGIY G LADINR U J D Q R\QHItS
1RYHP 6D W KHS D UW RHEDW K U R SROLRYIN IRI'HMD\KW RRP P HP R U D W
W K-1D Q M DAR XWDBDYU VKK K5 LV F X \Z\DYRRR U G LB BW RIB 0L WBD R IHRY R U
$QWKURSRORJ\

7K D QE DV F X VRQAREM K H P)EK W XRIHU L BBNOX GLLGIYG LEDR Q W HBGNE D J R J\
DQEWHUGLVF LIS[CIORMBDM LEW RGREMRQILPBEGQWR QWKURSRO
DQGERORQGFPQQLVVEHDWS MAMNLERIA QG H U JRLIDJIL | WDV IRUP D\
7KK LVF X WLRKOQ L WKKGHEBMBR HFRJ Q. HIH QR K QFX O WX UDHUNVQ @& \
OLYH[GEHULHDERBPIWKKIHQ FRUSRBEPWDRIGIORALSO0QOEXKLYWR U\
JHRJUDSKKLORVR®YLURQPMQ¥WOG OBIVQ J X L VBVQLEWG X F D WL RIQV
LQWHUG LV PLSIURIDMRS HQ R HZSRVVLE LIRIUWHWNDDE@® HD QL QJI X
HQJDJHPHQW

$ FHQWN B ¥ W DR @GXE WDKHH V VZRDK HW WHH HOIGR YEHE& DPB8W U LED (
VW X GR HDWO H D U QLRI U LESHRN L W LIRFOFLROXIQ LMD AW N QIR Z O M DHG H U \
DQEUHDWQEDUYREIAMMGLVFXWVILREHRUZDUG ORRGIHLQVWRIQ G L
SHGDJBQGQWHUGLVFL SO0 KXY DKIRZEMIL QEW ® A LGHYG ED @ Y R @ QMDR

PRUKROLVWEPPXQLW)\ JURQBRHEEGOHGDYML STKLYEWURGXAWLF
WKH IRXQGDWLRQ IRU WKH NH\ LQVLJKWY DQG UHFRPPHQGD

7KHGLVFXVADL\RRD L EMBURWLMD\D @D QFADUR IH\VL\QR K SDUWRH QW
3ROLVGEEBQ@RHE X UUH® WA Q F RS®LAJ D QDX V HH W H V H DLWQAKH U H V
L Q F OX-GQHGSIRIO L W KFRM KX P D QL J KBKWR S H QM KHH V VZ IRPKKVD O X W D W |
SWKGHL Y LGPHERZWRVKGILY LLAXR X HP SKD VLW KIBQW HU F R Q Q IR FDACHG C
EHLQ@QIY® KD W X IRLBG R1IDQGMS ROERWKRQ JRISQURFRIBHFRORQLYV
W U LEW ® GWKMH HGR H H[D FLVWB\H W K R G R @ RVALFD R BHMP S R U WRIQ F I
UHYLVLYBWHED JREW W U HWWHCGIIWR R X WVLGWH US UMAR B Q/\VRVQE E D C
YRLFFHRUUHFELYZWHEMX \DOLSHR P R VB OXIARP P X QLW\ EQREGHG J
VA\VWHPV



'U$SQDQYED UM VRFBDWIHH LR KH S D UW RHIXW O RVRWKQ GRR OO HJH
EURXJKWKLORVR®OKLMRYKBLVEXVGKRIQP SKDVLD/HRBGP P XQLW\ [L|
HSLVWH PR RNEW ® ®LHA KHH HAGR U L R U RVAL O HNFQNR ZYCHHE & HHQ W H J U D W
OL YHH[G H U L HD@BHKW Q R P H Q ROHRUVY § B RWMSKH D R V RISHILAFHDRDM QR/QX U H
HWKH@QI®IJHPHQWLRIKHUHVHMHYSKULEBEPREBNKH JFFRPP X QLML H V
6 KL O O\RKEIR WW IGIY\W D F K KR XDREWO LP LWRBSDUWBQZ DO H EXWKR X0 G
DOVR FXOWLYDWH HPSDWK\ DQG XQGHUVWDQGLQJ

3UR'HHSVKLINKD U ZIT8M R | H\RWRIU D6AV X GR WA Q L Y AMYLMDY/ LIQLILFD
LQW HLUPIN®/L POW K UR DRGR 34U\ H D BYH [ SUIHL H QEFUHHEZ KS-D QWHDOMW H Q W L
WRVKBHIDOSHFWYFHUWLEBRPPXQLWKHW GH UV MRKHEVE XBIYG
F K D O O HEDRJHEGWV U L BIRW WKW H Y HSLRADL E QWHKAHH JEOFOP DU B P DXL.@F ORI U
LQDFFHWREIOHB K HK LJK O L INWBIBHIGR UH P S L U LAD\CH DRIFEGH 0 Q G
PHWKRGRORH®W KL S R U WDIQFW U R GPRIUCRIANVU L\EVD B GALBIX/ EK W
VHQVLWGXFABWRIOVRD UWHH[SHULEREFMNIZQ WKKIHX QLBERPPXQLW\
QRWLQJ WKHLU H[WHQVLYH NQRZOHGJH RI PHGLFLQDO SODQ

'"U*HHWD @WD A E [ZD WHKIED X V WHIR Y D&AH RW QRS H F L D O PH.GIDm G
FRPPXQLFDQYWR® @ES RIFR Q Q H MAULLEEIFOQ R Z L MRIR G HIUQG X VW U L
6KHSUHVHE@WE GR MRIGMK IR U H/FAR Q RIPQ+\ G H U D BBIKGH P S K D V MWKHDIBW
PHDQLQWIXSEBYH O R YT WUWHWYR Q 1 BBHA Z HH®L RX® F R Q R MLOHY/
FRQWHP S POWNIW WHPQDEOERBPXQLWREWQHIWRPHPHUJLQJ
RS SR U W XEXLGWR\WMIGD K\ GRHU HWLWY KWP '8 R Z\M U LIELDROX BAD O O HJQHIR-DAQD
WKHLPBOHPHQWIDALBIK HB UR MHIPWSEK R WHK D Q UMOLRIQLPDFKDO
3UDGHWKMH [SOD IKRYEHFKQRURBFENAVRPPXQLW)\ R SHIRIIMYG, 6
PDSSLQJ KDYH VXSSRUWHG LQFOXVLYH GHYHORSPHQW

‘U0 .HQQHGBLQJIKVVRFIBMEHH VVERUKHH S D UW PRH @MW K U R S BRVIVRIH
8QLYHWRVHOKLKD KHEQGHUVWRIQYE LBERWIEMY HDFKL®H UL HEFH
HQJDBD3W L FE STROMNHT X HV WD RRWW LIERRP X Q L MQ WYX BHAQVK H \
DUWW XGEZKBSW D F WLF®WD V V UFRKPWD D MGKIHHVF 1B Q G K DWH V H D UIF® H U
DQWKUR8RBRULR Ui WILXHV WH R DR/X UDRWSY H W L F IDSTB/QLUR GKHIHG
GLVFXVVLRQ

'U' 9 3UD VHDRSS K D VWKHHES R U WRDIFHFUHR Q RORFEHUVOW QGEE W K H L U
LQGLY IDIXDFEFHQRWMKE W X G\SIMM) S UH VFHRGW HYFAWX FIRIMK DS L Q J
I X W XLUDH/ L LKWV LEW ® G'ILNAK V V MWKBHK U R Q RROR QW K U R SRHD R D UKH.G/
H[SHULHQ¥KN) GDPDQGLFRE DO D Q®V VAR F HOERW KV RIJHQHULF
W H UIRW U LFERDROP X Q LDNQLBHKU H V X CO/RIRQG L V WILGHF QWAL K LUFI WVGK DA
WLPH IRU UHVWXGLHYV DQG IRU JDWKHULQJ QHZ PDWHULDO \



3UR% : 3DQGHHIOHRQHMWD UL RMHWRVHIEG WULERPPXQLWEHYDVL
-D Q MIDQ\ED Q Y DAHH P S K D VIWNKHNE P L O DULLWRKHAHEHRUS X O D WH@RROWWM IGD W
WU LEW® GAKR/XEHE LHZB® IRURIWULEBDUQ Q@K D UHGI [SHULHQFH
)L Q O DAXKGH WKHR E V H UW KL® B U W DROW I LIEQRO XIVERQW B UH G B WIHVA R G
PDNLOD G/ KHHFRJQRWRIPLRIQW UL E X WK RO L KUBHGI WHR U\

SHUFHSIW RQ WXGXE & P R W LGRUD Z IDAMW H QLK B U W DRJIEHDUQLQ
IURP WULEDO FRPPXQLWLHY DQG WKHLU ORQJ VWDQGLQJ NC

7TKHULDPOGQVLJKDIX®OVF X VARR@RO XEWE&H P D ENYUR1DQGDKR
VXPPDUMVKNHEW D N HDIZIR® KGIL VW L Q JXD § K BIBQ & DWW L F VFIXWR DO
7KHI[FKDQRIAXHVWRQGNI O H FAWHD@EER U W X\RNOLBIR 8 L Y HOMYHH G
H[SHULHOKHOLVFXVRDB@®W Y LG MKW L VX GILG| Q@ G L\DW D Q @
WUDQV IR WPRIPM QN 8 KD S IL@IX W XUUHHT X LDPEK\O W L G L V LSS RDRK W
LQWHJ DmWHW R SRIORVRBEFLRARRIUD OPD Q GBI FRO\W FE D S W WUKH
G\ QD PUHD OR WIUHREFDROP X Q L WKLV VL R PD LIQUKGE VRIXOUQBEZQVLIKW
DQOSSURDWERWKKHP FWEHWDQSHGDIRDBSHQBSQWK ZIRWU H VK
SHUVSHFWLYHV LQ WKH ILHOG



,QWHU FR®AR $HMWNRMRKIMK H PRIV U L E/R OD Q & H U L WBIUILHRHW U L E D C
FXOWZXKHR UJDQLOWDHEXH QWK X VY IVX\G IDRQWYKRAODRKS FROO B DHV
GHSDUWSBQWIVFILSDMWHEKRW R J UBHSBR GU L E D OGRWARIP SHW LW L
7KHSDLQWRPBHWEZWWHERH G RMH® 1RY HP Est)ls vD W KH SDUWFRH QW
$QWKURSRQIRVIN URILMAOKID L Q W DQBK R W R J URDIB/IKVHH O H DWW ZIHHUH
H[KLELWHG DW WKH IROORZLQJ WZR GD\ HYHQWYV 7KH ZLQQ!|

, DLOAWLQI FRPSHWLWLRQ

),567

+DULVK 2UDRQ
SDPDQXMDQ &ROOHJIH
% $ KRQV 3ROLWLFDO 6FLHQFH

6(&21"

BQHKD 'DXQHULD
6DW\DZDWL &ROOHJIH
% $ KRQV +LVWRU\

7+,5"

$V KXW R D
+DQVUDM &ROOHJIH
% $ KRQV +LVWRU\

,, SKRWRJUDSK\ &RPSHWLWLRQ

),567

$\LUD 7DEDVVXP
3K'" VFKRODU 'HSDUWPHQW RI
$QWKURSRORJ\



6(&21"
OHHQDO 6RQL

3K' 6FKRODU 'HSDUWPHQW RI
$QWKURSRORIJ\

vy, DHHO ODNLQJ &RPSHWLWLRQ

),567
6NDUPD

%6F ,, 6HP ,,,
+DQVUDM &ROOHJH

,9 TULEDO 'DQFH &RPSHWLWLRQ

).,567

7THDP 1RUWKHDVW 5K\WKPLFV
,QGUDSUDVWKD &ROOHJH IRU
: RPHQ 8QLYHUVLW\ RI '"HOKL
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