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JRW KHFHU HV HQ VRDMKUIHRGD FWKILFSAHHILUSYWR YL G |
D VIQRSVLV RI WKH '6*

&KDUWN 6\ QRSMV RI W(H GGDRPWF VHT XHOQRH |RU WDRKIQJ WH JHQUH
DEVWWMDRW
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$LP SUHVHOQMFODWUYRMHIAW HOR S MWXIGHQW
GLVFXUVLYH SUDFWLFH LQ WKH SURGXFW

352)(6625H[S O DR KWW X GW® IWKBIE V W U EDF W
JHQUHPEHGGHQWKHFDGHPLF VFERQWMHI[LW
7KHUHIRWM.PSRUWR QW G H U J U D/GAXAD DWHN H U
WKUIMQ UMW K HL®X FDWWURO® UW®R ZDWBDFKLQ
DFW L YDOWLHVYHDAHKHORSE®BI\YWDMWILNQ WM
D O \FR U F X OLOQMWUHDGS X B WRIJ U DW K BIE V W W BOFQV
LOQWHSDDRWVPRQRJUD SKVVHUWMN Y RER/R N
FKDSWHWAR ZHY MIKLNQUH EGVEBVWIRHQFF
LV IRFXVHG RQ HQKDQFLQJ WKH DEVWUD|

JRUWKHPSOHPHQWDWEKRRGDFWHF X HQREIH
*HQUHW* LWWVVHQWKDIm XGHIODNYBEOUHDG!
SURG X BYBL H QDML WLEFRVDKIHRLZUD X W K R UAMKLLFK
PD\R W D\Q REHO L Q NVHRG L H QIWQLLI WH DHWR NRIDEIW V
DFDGHMIFFWLYLYYROYHYHDURKNVVEHFDXVH
DFFRUGWRKBIVV XP SWLURGW G D FBHTFXH®HRH
*HQUH®* PHWKRGRWR®GHD U @LDIUH Q PPK VW
RFFXWRP HDOW XD WRIDP@V XPOVHROLRYHUUD]
DQGFKQHXZO\ VW DWKHI\KE* VKR X\OWED U RP
DVLW X DWIPEXOUREOWRDWFRQF UGIMWH. F X O

IDF HE\ VW X G HIQQDWD X W K HEDRVQ\W R [ W



W HBW R G X F WMWRKE U VW KGIH HBR UL V@D EVW UDF
RIDVF LH QBMLW.EFRQW W LIVOHA H W IDRDGNVHD H Y D G
SUREOHR SHFLD@WKFRQW HR[IW. QLWILBDFKH |
HGXFDWLRQ

$VKLJIKO L JK\WH® ILRVMERQO©DOYHV WK'H *
PXVWEH DQFKR UHIO D QJ X DSIMD FW MFHDOW H
PHDQLQWIRW X G HIQQNVKLWR Q G\R V V LZACHE K H
JHQUHLQNKEDVWKBEVWUDIEWLIQBW® UHDO
VRXURMHH [BVQ GVRVKIW RFLPODFWRFN¥LHQW L
GLVVHPLQDWXRRGGUHVWIKIMQUBFTXLUH
PHDQLRQ®HOHYNQPHWM XGHPW\HFRJQM M
FRPPXQLFDSWUWY$RWKH) GWKH/ SHFLAIFVEXUVL
GHPDQGV

678' (17" ,5(&7(" $&7,9,7<

+DYH \RX HYHU SDUWLFLSDWHG LQ D V
3HUVRQDO DQVZHU

KDW\DVF L H QBVUL\WLEKDMA WV KIEK Q F WR RWX L V
JHQUH"

6XJIHVWAEZHW FLHQMULWLLADID F D G H®/IHA W
W K B WH V BAGKUAN V XROWHW H IRUFE D ORVDYV SHFE LI L
W R S,MFX Q F W.VRRR P P X Q LE DWAR Y FRIQ WY WRX \
NQRZOHQVUKHHOD® G O ORE KWHHIV HD UWRHWV |\
DQG XVH WKHVH UHVXOWYVY 6LOYD H C




+DYHRXHYHIWR G X PHGE VW UDFRZ'KH® Q G
ZK\"
3HUVRQDO DQVZHU
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7KHDEVWUDEDN DG HPH © WK DWPW R\ KW V L] H
FOHDUM®REMHF WAL KPDLORLQRVNYV R UFWMH[W
ZKLFKDQQFOX6EHH QBMUWIFEQMVHUWWWHR BV
PRQRJUDERRNKDSWHWFKHSXUSRRHVKLYV
JHQUMWRBURYIDEGIRYHUYRHEKHAR QW R QMK H
VRXUWH[WRWKDMIDGHAD@HFLGKHHW KIHHD G L Q J
W KIEK O/ X UWH [\WU H O H YADRY MVHLLHUV H DRIURKV K H U
LOWHUBMWAY +\0DQG 6DOHWH 6RXVD

6ZDOHYV 6ZDOHYV )HDN
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SWWNKHQ&® I WKGLGDWMWMIKHQRMNZL GO R G XFH
WHFKQRLEWVWUDEMLQIDR FR XNORMHIDOP HQWWYDW
FRQVWLIMWKIWH UHOGW KHUHIRIVUBEKHFRYHUHCG
WKURXJKRXW WKLV PDWHULDO

352)(66259RWKIHROOR DEQIL DVNAKHW XGRQ W
JURXWRJHDGRPH{[DPSORIMKBE VW UBIRW H
3UHVHQWI[IDPIS OW RN KM W X G HQ\D E O\HKH BV R
UHVSRRSSURSULWRMKIRXHVWLRQRYLGD QJ
IRXQGDWRBK@ GH UV W ERGWAKIBIH Q UHQ GV K H
FROWHQW DGGUHVVHG 'RO] 1RYHUUD] ¢

&DUHIXOO\ UHDG WKH IROORZLQJ H[DPS

@



&KDUNV  $ EVMDRW

&KDUWV  $EVWDRWV




&KDUWNV  $EVMDRW

'RXO®W KBIE VW URKWNDIKGH OBRKQGHUVWRB G
FRQWRQWKRIU L J VOHD[@WW K RWKBIH HREIUHD G L Q J
WKHPQXOQOSODHQFRQHMXVWLIRXQDQV ZHU
EDVHG RQ WKH HOHPHQWY SUHVHQWHG L
6XJIHV\YAEZHKW W KBIEVW UDIFWWAH @WHBW L Y|
IXOMKIEQFWIRQR Y L BEOIH U YRUW KRR Q WRHQ W
W KWR X UW H [K\H O S WQKBIH D GGHHUF LGKH W IDH ¥ O O
UHDGLQJ Rl WKH VWXG\ LV UHOHYDQW W
$E VW U DBFUR Y LDG-DVHROYLH U YRUW B R F ORIV KVHWV X G \
RQELOLQHRDRKL O G KRG D WRRUD H[GODLQL:
W KBIV S HFRYH UMGFIXV(Q J O IOKQ JXDBHAXLV LW L
FKLGBYHOR SIPH®MO L QU KIDRORWKMHW KR GROF
OLWH UBW XRBIEHU H O H YFOMY RMR S3HFD G MQKH
DEVW SJRW LG BINQH XDG HUVW BQWBK® RS L F\
GLVFXVVHG




$E VW U DERWP P D U W KD PR/IW KVHW XFEIV H D G Q G
OLVW I$QRQUF LLIG@R\O LKAKI K O L JW WHXDIQ W L W D
PHWKR G ROKREXPEHRUS D UW L F LLS@Q®@ WBH V X O W
) UR RV KBE VW WBVRB/R V V VWERDGIG H U VWKIHE 8 RH

W KUHH V H D QREKKNHIL Q G LDLIW KW KWH HRGUHD G L Q.
WKH HQWLUH DUWLFOH

$EVW UDGEXF F L GRVHE WQKIHY D O RIWYHH T X HQ F |
RIT X HV WIL@EGN W E IRRRUINO/H P H QVEDX B D WRLRXQV L Q .
RQWKSUR SRRIMA HZP HW KR G R ORI FR DK
GHVF U LBWKROXSURY IDEPVX G G HDUDGNRQW K H
DLPFHWKRG D@EPSOLFDRWRQOFKDBIOLWD!
WKH GHFLVLRQ WR UHDG IXUWKHU LI QHF

&R QV L G HUKWK UBIEYV W U\RKWIN Y B H DGR X
ZHUHD UHVHDBDIWAKHHNL@WXG LMY ODQJIXDJF
SURILFLEREFRQHRXO\® XV HOHPWW\LRX U
FKRLFH
6XJMNH®VZHIUZDWDUHVHD WHHNY @ X RV
ODQJXDJH SURILFLHQF\ , ZRXOG FKRRVH
“XVWLILFBBRM\RQDIEWS L UH FRWFOOVRGODQJIXD JI
SURILFLBQBWUHVWEK®Y VHVVRH QWD G IDQUG
OLVWEQROQIFLRBQFODPRQAIQOLYHUWKX\GH QW V
T XD QW L WHDVAHLCBWIRRKY LVGBHHVE G ID.RR WV KHHY R O X W L
RISURILF OHHQY AR U R X W RPRX UX/KIL ARU HO H Y D C
IRKQGHUVWDQGLOBWWHPORIRBQMWFDGHPLI

FROQWH[W
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$LP &UHDWH WKH ILUVW VDPSOH RI WKH .

352)(6625WKHLUBWRGXFWURPRWSHWLYLOHJ
PRPHQRIREVHUY DXW L RIKD ORI L\QHWV H T X HQ F H
IUDPBIQG®GDSWR UBUH F LWHROWMW X G HIRMAX D C
DELOLWREBMRYHUWBEKQHXZO\ S ' H

V X JJ HW KD R/W KIHR O O R DIEQVIL Y MWX\G HEQI/WN H G
WR SURGXFH WKH DEVWUDFW RI WKH DUV

678' (17" ,5(&7(' $&7,9,7<

1RZ OHW V PRYH RQ WR WKH SURGXFWLF

%DVRQRXNQRZO HWRIHD ER XWKIHE VW UFVAHW W |-
DOH[DPSEBGHNKIMQ WHE R WKWFLHWUWILARX H
KDYH ZULWWHAQ
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$LP8QGHUVWIKEGA RGFLUFXORWISKA WK H
VHQGWHWHFHLWHWRF LK QFWRIRMXIH Q UUHQ G
WKH WKHPDWLF FRQWHQW

352)(6625EHIJLWKIFODY¥YV GLVFXVWKMHUP
VXPPDUDQG&WSLIIHUMBMVRUGMUISURPRWH
VW X G HQVEWH U VW B Q\GGD Y H LRI\ [W KB WD U H
WKMDPH)DPH)XUWKH UPRKIES S UR DA W R
SURY VWX G ZHQ WIXQL Q L W R VDLPAMWKR P IR IW K H
FKDUDFWHULVWLFV Rl WKH DEVWUDFW

678' (17" ,5(&7("' $&7,9,7<
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SFFRUGLBRDOOHWH WKWHUPXPPDUWWYVYHGR
UHIMBLIITHWHQWHD FXKLW.IRNRZ GFKDUDFWHUL
DQG VSHFLILF DSPW W KHKMBDBILWLHYV

@



GLUHEWODWRGEFHR QWHEK L FW KWXP P DWWV
SURG X FHKSHHX U S R\WHH U YBIY @&/ KHH G L WPK U R X J K
ZKLFKWVGLVVHMH@MRUHRYWHKHQWHUORFX
LOYRQOYWIGHR PP X.@ D WLLARIQ X MWQKM U X F W ® G H
IRUPRIWKNXPPDUUYH YV X0 WQY@®IU L D W,IQRMDK/L V
UHJDWB®OHWH SUHVHOQWWYDPHZRALNWW K H
GLIIHUBQOQW MK DD FUHITHU WHRBVV XPPDULHYV
QDPHO\

&KDWV ' UITHHQN HQUHV LHHUHG W DV VXP P DUHV




SPROQWKMWMDULRMWEHMVXPPDUILZKLF&LIIHU
PDL QW K HIRWD W H FADL® F W HRXDRW KEW K L V
ZRUN LV RQ WKH DEVWUDFW
$FFRUGW®DOHWH V FKDUMKMXPPDUNLWOH
$EVWUDWVWHJIXODBNHG617 ZKLFIBUR Y L GWAKH
IROORZGEBULQLWE FRQFLYBHVHQWRMMWRB
UHOH YDRWMDRIND WH[W$ %17 S RXU
WUDQV G\ YR GE Q BT X L FN HZIW KFHR Q W H Q'
DQG FRQFOXVLRQV RI WKH ZRUN

1RZ JR EDFN WR FKDUW DQG DQVZHU

D ,QDOLJQPHOQWNKL&HILQLWIKDW VWKH
FRPPXQLFD®KMRIW LW X DLMZLKRGVKKIHE VW UD F W
LOVHUWHG"
6XJIJHVIVGIGZHKIFERPP X QL FPDIWKIHRUNAL W X LW L R
ZKLFK WKH DEVWUDFW LV LQVHUWHG LV |

E 7RWDLQAMH J ULWMWRCHR P P X Q L F DAS KRIQWK H
DEVWUDFW LV DQ LOQWHJUDO SDUW RI ZKI
6 XJIJHVWHRY ZHAKHDEVWUNFWHYV HOQWFLHQWL
DUWLFWKNVBYGGLVVHUWPWQRQWVD SEHRRN
FKDSWHUV HWF

,QBRUWXJIXBSHHYVHQMRXEXARRE R Q WIRM HY GMPHIRF X P HQSWRL 7

| @



F :KRLW KS$IUR G X FHUD WV KIBIX W KRHR® V L EROH
WKH HOQXQFLDWLRQ LQ WKH DEVWUDFW"
6XJIJHVIVGIGZ HK IS HUMVRLD/ SR QRISEIRHS X WIKQJ
DE VW UYMKHHD P B X W KRRW K\HR X WF H [ WX FOKMWV K H
VFLHQWLILF DUWLFOH WKHVLV GLVVHUYV

G :KDW LV WKH VRFLDO IXQFWLRQ SXUSF
6 XJIJHVWH)Y ZHIKHVRFLXQ@QFWLRQ SKIUBKRY H
DEVWUWRWH VHRW LMNHFKA\H Q W L | L F UHAVCH®DHUR
RYVYWXBDGGUHV®NG L HQDNIWIMFIOHHG LY VH U W D\
HWF WR WKH VFLHQWLILF FRPPXQLW\

H :KDW VJHQHUDK®QWH RHWWH HD GRIIWD Q
DEVWUDFW"
6XJIHVWABZHWKHDLQQW HRIMAMIBHD GHD Q
DEVWUWRWEWDTIRLBIEO HOYWHURIMEFHR QW HQ
DQG NH\ SRLQWYV RI DQ DFDGHPLF RU VFL

7+(0 $7,.84)
&217(1 7@
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7KHPDWREOWHD @ O H P QB WQ VW LDVQNMWHH[WV
DQGWHIHWRVKADLWKHPH VXDIGBEWV\QH®

URQFNDUWQD Q@EVWUDKAMK HRMN O Z DW\K H
VDPH DV WKDW RI WKH VRXUFH WH[W

1RZDFFHWKGIL QS UR Y L IGRHVGKIK @@ W L F O H
ZKLFEUMKRULJQWB[WMVKWKUBBVWUDKEWV
FRYHUMERUNVKRSRXWDYNEBGW R HDWGKIEK O O
DUWLPQKB\GHQWLKIHHQWWRBPRIWKMWXGLH\
7KHQFDUH I XJOHD\W KM KU IBIEVWUDBEQVZHU
ZKHW K\HWM K HZID \F O H BV H Q D GKIW K H P
'RQ WR U JHWRM XVWRNXW QVZHIRLQWR QW K H
V HF W MRKQBAYW K H UK O R JKOWNDR L J KKOMVIKFHO D U L W
RI WKH WKHPH LQ WKH DEVWUDFW

ILQN WR DFFHVV WKH IXOO DUWLFOHV RI

SUWLFOH RI DEVWUDEW /

SUWLFOH RI DEVWUDFEW /.

SUWLFOH RI DEVWUDEW /.




6XJIJHVWHG DQVZHU
7KHPHRIDEVWUDRWHL QW H U V HEFW/LZRPDQ O \
&KLOGKFRGEDWRLAELOLQJIXD@AWDP]Z OWIK
SDUWLFXODU IRFXV RQ (QJOLVK WHDFKLC
5HIJDUG MWXMWKHPRI WKHIDUWLEQADVFOHDUO
SUHV HQWOWE B E VW UDWVMWVD L W K | IXRADGD\ RAZ K/H
FRQWH@GUHVVOIWKHXODUWLFRHDEVWUDF
KLIKOLYWKKMYDLQ@LPVVXFKVGLVF XV WHDAUO \
FKLOGKHR®GFDWLRBLOLQJIXD@LYDP]ZOWIK

IR FXRMQ Q J O MVHKD F KOLGDEIL O L Q\J IXIDROR QAW D ] MO
DOVH SRV WWKFHQWWWD/XG MV F X VNGB UWLFO
LOQFOXEQLIOMKQJIXDBFRXLV LMFIKKE@R RIEBK L O G
GHYHORSPEHH@WQ J X CDCLGNPK W RORMI ELOLQJXI
VFKRROH\G GLWLR QDIOHDE VW U Biff /0 D L @K H
PHWKRGRXOWRHB QGVKMXVWLILRUWKRQ XG\
KLJKOLJWWGEIQINF\WD DWLRBDW R HSK® MY QV K H
DEVWUDFW DQG WKH IXO0O DUWLFOH FRQ!

7KHPIRIDEVWUDFKWO HYRIOURILFLUHQHADGLQ
DQOLVWHRPGUHKHQEDR Q IRWKW X G H.QMWKWH
/IDQJXDDI®GLWHUDMWMXRIW DM %UD]LSKXEBQLF
XQLYHUVLW\

7KHW KH PRI W K B UW LZ-DO/A O HDSJWDH V H QLVOW & H
DEVW WDDEWU XV W ZRRQKRB¥HR QWBG®UHVVH
L QV KIEK Q) W LTAKOHFHH Q WWIDKDP H W KHXD QW LW D \
UHVHDR@EKHDGDQ® LV W KBQRQUF LLHIGHR\O IRV K
VWXGHQWY LQ WKH /DQJXDJH DQG /LWHU

@



DW%UD]LOXBEQLFLYHUV ILW\H GEH O L Q HDKWH G
DEVWUDEFMN HOGWMKWDLQLPYVY PDSSLQUKH
SURILF LOHMYENDE G H QW LSIUIRJU H V WIKRJIRWK J K R )
WKARXUWKPHWEBRORYIVHG $ TXHVWLRQQI
DERXWK HLFUD GHBUR | DQKY L P X O DUMIDG DQG
OLVWHERMIUHKHQVHRIWNR PWKHQWHUQDW L
(QJOLADQIXDIHVWIBOQVWHP(/76> @ WKH
QXPEHRUSDUWLFLEOGMEQDO\WISSL® D F K
GHVFULSWGBYHHUH@WDIVQ \$\8 GEWLRWRB O
UHVXOMMGHVFULEHR®FLVHKQUKOLIKWKBJ
SURJUHWBREBILFLWMRER XJMWRFWXUYKLFK
UHLQIRUFHV WKH FODULW)\ RI WKH WKHPF

7KHPRIDEVWUDFW O\WQBHTXHQRLLHIDGLQJ
TXHVWLRQN[WE RRBWDGHWR IRFXVR@W K H
LOWHUDFWLRQ EHWZHHQ FKURQLFOHV DC
7 K HW K H PZD VF O HDSJWDH V H QLVPWN B B E V W UIDVE W/
IDLWKIROOWRZKFHR QWBG®U H \L\DM KK @ W L F O
7TKHVWXGHDQVWWKBQDO\WQBW HTXHQRIQJ
TXHVWLEWHWERRRMINWXG HQRBW D G HVR
ZLWEB VSHFLUIRFXRQWKH&URVVIIIIXDIHV
VHFW LRKHDEVW UDFAMX UDWHOKULEKWLPV
LOFOXWKSIWRSRRIDQHZAZVHTXHQRLTIHVWLRC
IRWKHHQURINKURQ LFOGINLQWDQEBLIKOLIK)
WKWKHRUHWRFBDRXIS SR UWKZBRU NE DV HR®
DQLQWHUDFWHR QS WARN IUYHD G DI SSOLHG
ILQIJXLWMLECBEBGLWLRWREBEWKRGRORIG

@



DOGWKHRIHVXOWNLHYMXHRUHWLFDO PHWEK
SURSRRRDOQWHUWHWXRIXNSHUHVHGEWEBLVHC
DQGREMHFWLMHAOVWUXFWONHW OHDWKH

FROQWULEXWLRQ RI WKH VWXG\ WR WKH D
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$LP SQGHUVWDIKMN H[WSDO®DQ GWKEKVHRI
LPSHUVRQDOLW\ LQ WH[WXDO SODQQLQJ

352)(6625H[SODNR KWW X G WEBWKBEVW WD FW
JHOQHUBOBVHQOMIB® LQJIJ®OBIUDJUNNSKUIXFW XL
EDVHRQFHUWIDQAPHQOWNVRUGL®ZDOHYV

+RZHYHUNY VLP SR UWDRMM WWM K DDVO W K RW KKV
VWUXFUMIZUBHOVYHGQVRPH UHMRYNQRZOHGJI
YDULDWDRRNF)XHSHQGRQWKWS HFLHFGLWR UL
UHTXLUHPHQWY RI VFELHQWLILF MRXUQDO

678' (17" ,5(&7(" $&7,9,7<

7K HV H [ WO DR W U X FRUIWWKBIE VW U RIFVQ® HU D O
SUHVHQMIB &/ LQJSBIUD JU IVSWU X F WDLWWHKEK H
IROORZHOHPHQWWWXGDLPVE WKHRUHWL
IUDPHZRENHWKRGROWRHGE PDLQHVXGIWYV
FRQF O X WRZMW D@ W K RKKKW U X FIWERIRP R Q
L Q' D UL RYHVRGN/Q R Z O HIGANHP SR U WIRQMWP HP E H U
W KDMD ULDWIIR@RYFXGBHSHQGRQWHHGLWRUL
VWDQGRMBGWVMRXURWEDGHAYHQWLRHDQV
WKDOV@ RPIHDVHILIIHURQW®DWRWHE® S K D RIQV
FHUWIDLUFMW KIHE VW BD WU H T XL D ABR U GILRD J
WKH VW\OH DGRSWHG E\ WKH SXEOLFDWL

@



1RZ\RXZL Q® DVEKFHD U ER QW D IHQ E B U SWRD Q
DEVW WKRPAMWDVYNVRGHOQWKISDUDNQ ®RUJIJDQL]F
WKHPFFRUGLRKIHH QHBDOQ VW URXW WIXWDHU H
ODNH/XUWKNHTXHQAMNHVHQVIHROOR2LRH
FRPPRYWUXFWXUERDLQWD LVQK IO D UD /G
FRKHVLRQ RI WKH WH[W

PN675%&7T.1.




PN675%&7T.1.

&KDUWNV  6XJJIHVWMG DQVZ HU

12: $16: (5

D:KDWLQJXHOWPRFHRWMN\ZR WKGNO SMBGHQWL |
WKH JHQHUDO VWUXFWXUH"

6XJIJHVWLRQ RI DQVZHU
$SEVWUDFAMKHOLQJXENOMBRY/NQ QIH\ZR UG KD W
KHOS LGHQWLI\ WKH SDUWV Rl WKH DEVW
$LP .H\ZRUGDLPHWRH[SORLRFXYQGLFDMWH
SXUSRVH RI WKH VWXG\
7KHRUHWUBP® LR . H\ZR U GA\WD G R SBADH/W K H
WKHRUHRXGODOWXRKRWDWLRQ 3RLQW

WR WKH WKHRUHWLFDO EDVH



OHWKRGRORH\ZRUGWHPL VWU X FIMDXNHHWGY L F
DGPLQLYVWHIDH®YRVKIEDWIROOHFWLRQ JHC
PHWKRG

SEHVXOWW RUGWV X0 WWHDUPXFEVLQJXLVW
&RPPDQIIRUGDOIFPGUDQ@MHURGRBHVFULE
WKH ILQGLQJV

&RQFOXVLRQ &RQWUZRX\GMRWE [SHF WHD W
WKLWHVHDUFBQ FRQWULEWWHRUHWLF® O
PHWKRGROBBILEEOWORQNDWLWRH[SHFWHC
LPSDFW RU FRQWULEXWLRQ

$SEVWUDFW
$LP.H\ZRUBGVYPWRQGHUVWDDIEQ M KAJLWLQJ]
'QGLFDWH WKH FHQWUDO SXUSRVH RI WK
OHWKRGRORINWVZRUGYRXUH[DPSOIWRGXFHG
DQDO\|KKZLQGHILQLWDRGQGVHIXOBOHPHQW
FKDUDFWRIMWLKHAQ B5HH | HU HVY BID VDD D O DW\Q.
WKH PHWKRGRORJLFDO DSSURDFK
SEHVXOWKHUHVXOWKRGHGLIILFX QW DDWHRG
OLQJXLVWLF JWHRRDNAERYO W\M B [DAWO BWR H
WKH (0 HVVBWUHYWDWUWRKMD L QL QG LRIWK H
VWXG\

E 1RW OXEVWUPDHFEGWD OCRQW KH O O R AIDQMW V
VWXGLPVE WKHRUHWDPBIARENHWKRGROR
XVHG PDLQHVXEBWRQFOXV,LBQD/EVWUBBW

@



HIDPS @GR HYRIWQF O XWXKIMHY XCWNMWY I | HAMCH
SHUFHSWLRQ RI WKH UHVHDUEFK"

F 7KHDEVW UUDHRW D OXOAH VD FFR U G W@RW K H
SUHGRPLQBYQEGHGEQW K M K HR U HRR G IBIOD
S5LEHLUR VVWXGAKWKLSIIMCUVR@ QLPSHUVRQL
PDQQHUQWKMWH[WSBDQQLURWH[DPSOHKLYV
TXDOLWBIWIMMHX BLPHGWRHI[SORWHFRIQLWLF
IRFXVRQEIHOLRIMJOMWKDFKBXFDWRR®
VW DWGILYHUMRIDWUDQE[SODEZ®&\ WKV HRI
LPSHUVRQDOLW)\ LV LPSRUWDQW LQ WKLV
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7KHDEVWUDGWG GLWWRWODXPPDUL]JWEMDLQ

LQIRUP DRIDRQN X ®\XVWR O ORIHFURWFEPDWW L
JXLGHONRBWYWDF FR U GLRDKHHG LW R XLGBCRIQ H \
W KHQ VW L VRXWRORURIBREOLFIPWHRIEKLGHOLQ
LOFOXBHI[DPSOWMKKVHRIDVSHFLEILW D WWRQH
VXHAKB3$R$ %17 ZKLFXKHIL ERA RXUNFNKRXO G
EH UHIHUHQFHG DQG WKH JHQHUDO IRUP

$GGLWLRWOKHROBR X QUMD Q R W KWW QWL W H U L |
SEVWUDESWFRDOWORWHEHWZHHQDQG ZRUGYV
EXW WKLV PD\ YDU\ GHSHQGLQJ RQ WKH |
2WKHU IRUPDWWLQJ DVSHFWV LQFOXGH

27+(5)250$77,1* $63(&76,1& 8" (

$3%$ $PHULBVQFKRORSN.VFR O W DR % 1 7% U D ] LSV\DRF L IRAVILHRRXK QLFD O
6 WD QG DW&EY GHOAHGW D Q GIIRWR Y P D WIWAD)EH B DR FL H QSVILS HA6 Y
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e )RQWXVXDOO\ 7LPHV 1HZ 5RPDQ RU $UL

e SOLJOQPHIQWTXHQWD)QWRY KB HIZL WRR
LQGHQWDWLRQ

e 3DUDJUDBXOW LSOMUWD JUDBKM RWVHGQ
DEVWUDFWY RQO\ D VLQJOH EORFN RI

e 6SDFLEDQ EH VLQJOH RU OLQH VSD

e QGHQWDWERQ@UDFWY XVXDOO\ KDYH Q

TKHVHXOHWVXXWYWWDQGDUG DPWRNRAKITHUHQ
SXEOLFDWLRQV

(KHDEVWUD/ElWYWUR GXEW IGB U W LW R b R XDIE
RUIJDQLI|H(RJUHVVIVRKGKDY 5HVXPR $EVWU
|ROOREWNGKW H W VB @®ID @ HV HHIQW KH[DPSOH
EHORZ

JUXWH 2 WDQJ QU H SUHWRQ

7KHRUPDWRMIWXHYS UHV \WPIDRYD WD FFR U GLR) J
WKBXLGHORDMIKMFLHQWRNMN FQR@ WD\ EH
SUHVHQWODHR O GW D OXFVH U F D WM WRHIRW K H U

VWI\OHV .\<
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$LP 8QGHUVWRZE® R/WDD®D E VW UDFEW K H
DSSURS UX\DHR HYH U BV H Q VIHUG RUPOO D QJ XD J+
DGRSWHG LQ WKH DEVWUDFW

352)(6625H[S O DR KHWXGWR W\ RPPR®R
XVRSHQNVNMPOWHDKEHYWDUWRQUWE& EVWUDF
([SODWBDIWKHREHQLMHQWHQPRMRWKEH[LFRQ
XV HIGQV KBIE VW WP B\W RAKWL P SOUIHYD W H QW R
SUHV MR EMH FWIKYHR U HW X DGO WPLHRDK R G V
DQG UHVXOWY RI WKH UHVHDUFK RU D UF

678' (17" ,5(&7(' $&7,9,7<

 +$7 $5(
23(1,1*

6(17(1 &

2SHQLOYHQWHRBRSHQLQHQWHRFBEVWUDF
6ZDOHM LY}HDN L\DW \ SRIIV H Q W HDKEDBIWP
WRQWURGXPFBL®RSRIFVKBUW LEDFO HDQ G
R E M H FRADLQ/GIHDLD O R IMKQHH D GMHRIQ G H U V W DIXGV
DW WKH EHJLQQLQJ ZKDW ZNIOWHEWKZVVF

@




W KRIS HQ LMHIQ W {VQHRIHYIHWD KRRW K BWR Y LG ® V
RYHU YR KMZKFHR Q WR QM(WF L H QMWLM LIBROHS D U L G
WKH UHDGHU IRU WKH SRLQWY WKDW ZLC

(:$03/(6 2) 23(1,1* 6(17(1L&(6

e 7KLV VWXG\ LQYHVWLJIJDWHYV
e 7KH UHVHDUFK H[SORUHYV

e /KLV ZRUN HYDOXDWHYV

e ,Q WKLV UHVHDUEFK

6,0 3/ (
35(6(17
7(1 6(

7KHBUHVHQRSORMWBLPSGHHVHEYWQONWLGHO)
X V HIGD E VW UDHFRDWWWD Y HUR U VKW L JK O L JK
LOQIRUPDRAQRDBEMHFWDQE®\SH U VR QDO \
LGHIROFRPPXQLFIPRQOWHQ@WD FW PG LUHF W
PDQQHHLPSKDVLHERWWKHHYVHDREMKH FWIQWGH V

WKH PDLQ FRQFOXVLRQV




PSDUWLDQGVP\SH UV R Q DIDW W & W U DLPAYV
FRPPROYPYRXVLOWKHUSWUVRQFRY, RU

ZH FKDUDF W BVKB/MNW YW HPRUBURIHVVLRC
DQBEMHFMVMYH HWKIB/\KIKEQGLDJBRQFOXVLR
DUHUHOHYDQWKHSUHVHPRPHQWQGYDOLG
FRQW L Q XIRMOVQ O LWHIMM B G M IQ &H U VW IDMUGN. Q
HSUHVVHV LQIRUPD\DDRQZGWWKHRKWODPELJ

ORUHRYWKHDNSHPWNYUHYHOQWHR XBKPDO
ODQJIJXDUDFFRUGDAQAMHW KK L QJ X DWDNLLD W L
UHTXLUWKBFDBHFY SKHWHKHUBE VW U IDRMAV
ZLGHO\ XVHG

12 /(" *(528/(77(

QW KD¥W LYRXZL ®O YW KRIS SR UWW@ HW LIHZ G
UHLQIRBKREWRX KDYHOHDUOQWMIGU R X J KWW K W/
ZRUNVKRBYLEYBURXOHMRWEGESSHOGL |

Z L WIKK HV W MWRK@WR'Y MKPIDLBR QF HB@&ER QW H Q'
DGGUHVVHG UHJDUGLQJ WKH DEVWUDFW

+2: 7: /] : 25.

JRUPDWRRWKBHURXSAKH ODXIVEGGLYLGR® R
WZR JURXSYVY WR SDUWLFLSDWH LQ WKH D

6SLYKHRXOHWMHKR X BRXILEB®O YWKH

@



FKDQWH S LV@KWR X O HEW WHAKL @ @&/ RSDTXHVWLR
DERXWKBIEVWUDFHWWIWKHURXSQVEINRUUHFW
W KGH[WR X QG E6 O RWB KRIW KHBRIX SZK L FAL O O
VS L\WKHR X O HAM WA V X WHKVID\EED U W L F IKDDYGHIW
W KFKDQWHR QW HUQNFKAMHD PHS UR P RWLIQFID X V L F
DQG DFWLYH SDUWLFLSDWLRQ WKURXJKR

$QVZHUKHAXHVWLRBOQW KHUR XLSX H O H FWW/HKIHE\
ZLBEOYHPLOXWR/KLDOG QVZWHHXHVWLRID
JURXFD @FFHWYPDWHUURBVKERUNVKRSQG
WKHQRWWW HOIRUPXOWWBQVZHWHDQVZHU
V K R XBHE O HD@& E M H F W[ISYGD L QILRSIOK D 2D V
OHDUQEHERXWKBIEVW UDW®WBQVZHWR U U MNP
JURXSDUDQSRLQWRW KRISSRV QR XIS WWK H
SRLQW

'LQOHUKHLQQRW KBIW L YZMBEW KHU R XK D W
DFF X P X OV NRW S\R L QMKW R X J W RBMAW L Y MK\

W L PMHKHJ R X080 V 2R U U HW\K BI\D DB R L BWQ F H
HDFXUR X9 B O YW KRISSR U W W@ISWMPKBIR X O H W \
DQ®QVZHAXHVWLRIQWL FWRIUEGGHWHUPEQHG
DFWISDHUWLFLBQ WVKFEXPEHRUFRUUBBWZHU YV
GXULQJ WKH JDPH
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SLP7RSUHV MKWMXOWLVHPVYBWRWWKBIEVWUDF
JHQUKLJIKOLJKWWKIMW U D WANMHARI WA\SRJUD SK
HOHPHWX\RBVER O GW D WIRFQYKD QFKHO D U LW
RUJDQL|DWLRQ DQG UHDGDELOLW\ RI WK

352)(6629 QVKZRUNV KRISHFR DLOW RH O/SV XG HQ
XQGHUVWRIPSRUWRIORBWLVHPY R WEG\K H
FRQVW URAFMWDEY W U DPSFODW  B'D H P H\DXNFIK V
EROGWD S FVWH QW KFYVRIW D WDRQBQ RWKHU
W\ SR J U DSH\LR X DHE\R VH U B H V W KGHIWN. EEDONV
W R RIOR/D WV L\ QWKRIU JD Q L ] DR ISK@Q \DLQYGE O D U L W
RIDFDGHEUEW(P®SK DV WK DLVWD EW U D FAWK\H V H
HOHPHRMOMSLJKO NH\WER UGWFKQWHLEDQ G
VHFWLRIQVK MV H[W F L O L WHDIGQIIEP DNLQJ
VFLHQWRPIPK QL FDPVRIURHY | H F WWDXMLHEYW X G HQ V
WREVHBKREW K HYWS H DWMV HIGD E VW UDF8Y R
UHIORIGWVR 2V K F\D @ S S @\K HIPS SU R S U L QWKHHQ. \U
RZQ SURGXFWLRQV

SEVWUDBR/RMDGMSRIZRUBDWGGHDOR @KH
ZD\WKWH WS UHVHQ@QWN® | OXHYKAYD WLOG
RUJDQL]RWMKRQ IRUPDWMLNRIQQIWRQVLGHUDV
VRPHQVWLWRWQRDOWY GRF$BHGW V

)81%$* V G38& 5, G81,6% UH VR X WKHFX
DVEROGWD OARMW R@DUNDQ G D UWE®H VKO S
KLJKO LPS/R UWDIHPHQQ@® DN HJ HD G IPRU H

HITLFLHQW .\<



%HBRFG® GHXVHBRPSKDVNHFRQFHEWUSLQ
WKH/HDGRXLFNIOGHQWIMV HQWLHMOD QG
KLJKO MIKW\L\R MZ RUNXFEVERRNWRXUQDO
SOD\V ILOPV VRQJV DPRQJ RWKHUYV
$OVRVH® R LJIKO W KWRIER UNNMWD & HFEW H
VSHFISIXBSRWHKFBWDUNLUQU H IZRU ®\WQ G
HPSKDVL]LQJ WHFKQLFDO WHUPV RU U]
4XRWDWDRGAVDUHELGHOIHGRQG L FDLWH F W
TXRW D WKLLRIE D WKW VWKV SHFPEDQLRU
ZRUGEHL GLVFXWAVEW H LW V A IOH X HL V
HVV HQMWE. D\OW L QEJKXWYZ KNHKIX W K R B \B B G
RWKHU VRXUFHYV
SDUHQWKHVIBYHKVHG/RLQFOXBHHUHQFF
H[S O D QDDNGRALW RRMX/SSOHPHDRDWMBUWP D W L
WKDWHOSFRQWH[WXW®&HFHR Q W HBDIMV KR X V
LOWHUUXSWLQJ WKH PDLQ IORZ RI WK

WLV PSR UWIRL\WK O WMWKV IR IWKHNEBHPHQW
PD\YDUDFFRUGVMRVKBHXLGHORQWHKWMRXURD O
FRQIHUHEHHUWKBEVW ZDBE®S X EQ K HER P H
HGLWRUADQGKDEWMSHFLSUMIHUH@KIFW V
UHVWUXFMMHEROBWDQGDUWGLHHEWD OR BV
IRUH LZIFU GVQ ®VKHHTXLUHR HQXWW LRRQU N V
RQORUWSLUHBVRWDWLRKDWH | RWHHVVHQWRDC
FKHBRWKBIX ORIIW KMR X URDWBI®HEBWIRVMMEP LW WL

WKH ZRUN

@



8QGHUVWDRGEHEBS O\ VDK H WAV U D W A DINHY
VLJQLIIGAD (HW H GRIR G X FHU OHIF VD EWHV U DEMVV
QRRQ ®PHHWY¥DGHBHTXLUHEX@WRA QKD QFH \
RQH IVELOWWRANQWKHBRGFRPP XQLFDRLIH QWL
LOIRUPDWLRQ

REHWWAB8OXVWKDWBS UHYV HD@WE VW W/PW
HIDPSAAOHOORZARQWIQDQD O\WIWKNKWVHRIWKHVH
UHVRXUFHY DQG WKHLU LPSOLFDWLRQV

JLUXUH ([ DP S®IRI DEVWDFW

QW KBIE VW 8D FHWH QMWWWHD® UKV H\E R L J K O WIKKHNV
W LR OMKWH U LHRZ, 0H W R XQR W K HRIO O R ZALKH
DFDGHPRB Y HQRVY RQO LWLLQBIOFHR/BS O HIWRH N V
VXFBEVERRNVYOMWQBHULHKVUARQYHQWERQLWD
WKHGHQWLILUF@OSLREUHQVRILYWERQHPHQW
ZLWKLQ WKH WH[W 30K H QRWMWKKHMVBKED\RHGG

@




WR QV HUG/E LW LROMWWP DIVQ & QW D WD R.@W K H
FDVHM6HQHIRQWH DOQ@URQFNDUWZKLFK
LOGLFWWHMHIHUHQVNHGOQWKEBERUN KLXVDJH
UHLQIRWRHAYVHGLRIWKWW XBE\S R L Q WRLXQUW V
WKHR UHRX.® 06 DWILRIRRRS URP LW KIBDRR |
WKH WH[W
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$LP 7RLGHQWDRI® QDO WH HH F X U DHHQ MDD
FRQF HSRMKFOLGE W KBIE VW U B ©WH) @&/ K HIUH F W V
RQ PHDQLQJ VLJQLILFDWLRQ

352)(6625. QVKERUNVKRBXGHQEBHLQYLWRG
UHFRJ®R]D H [ LFKRQ FLHY O X MVKFHRD VW U X RW L R
PHDQLIQQV KW H [%WD VHR®WKFRQFHIWHDQLQJ
PDNLODSDFRWLVWRWXR/] WKHURSRMYR
V KR %V K DWM F K QYLAEIDE X @VIHUAW U X F W KXWVHIR |
Y HUEH Q \DHOW KRMUJDQL]BWGRDVBIRWDQGRP
H D FRKK R LAFBIG B\ W KIHX W KW G L U H VD FR\QV K H
ILQDO PHDQLQJ VLJQLILFDWLRQ RI WKH T

678' (17" ,5(&7("' $&7,9,7<

$OAR UBK R L PH\G HQV KAHU LWRIQ DWHFWR QW U L E X
WR LWV ILQDO PHDQLQJ VLJQLILFDWLRQ

" KHQRXXQGHUVWRIEEIR UGR XF KR R WHKZD \
\RXRUJDQLQHRUPDWQBIQY HW KWH UE H QWK
XV K5 LUHBW & PMPIH D Q LRDIW KW H [WR XE H J LVQR
ZULWH PRUH FRQVFLRXVO\ FOHDUO\ DQ

LWWKDWLQE®RPH[SUHV VKRYEHHRP LW W H (
|UR RV KBIE VW UPHFOW/D V HW KHIPQV KBISSUR S UL D

SODFH .\‘



7KH REMIFIYH RI VKLV DUNF®H
7KH WHVXQV SRIOQWAG RXW
7KH SUIHVHOWAWX G\ LV FRQI LI XUHG

8 QGHUVKH FROQWIEXVIRQ RI

BBBBBBBBBBBBBB®EEBBRBEHBBHBMBH R MK H
VXEV\VWIBR W LOWVGNGYBEIL VF R RUIAMOHPHQW D
VFKRRW X G H\WY WWR XMIKKHEHJO L IHQWH O D W IRR IQH
WHDFKL@® HD U GURF HRIM IJOLKKQFHIRUWK
BBEBBBBBBBBBBBBBEBBBBEEBGBBBEBRBDOLWDW
LOWHU S UHBDWDHOLOND NDH/D EDV MVKW KHRUH W L
FROQFHBWWXWKRY®WRIGDQ ®WLNOHQ DQG
$QG U « BBEBBBBBBBBBBBBB5RDIBYDEWBHEPE |
LQF O XGL QWIL@GK LW H DOQBONKWKHRUHWL
FRQV WRI%FW LIMIR'BEDUFHORYV 6LOYD

BBEBBBBBBBBB RMBEBEGBBBRBBH G
E\W KWW X G HQ KW/R YWIKKHELHIO LINER XWKW HD FK L Q
DQGOHDUQSQRFHRY /, ZHUHVMXGJPHDRDWG
DSSUHFLDWLRQ

6RXUFH $GDSWHG IURP *XVP¥R S

@



6XJIJHVWLRQ RI DQVZHU
7KHREMHF WIWHKIDW W LLPW B H Y FADKBHO H P HR)IW V
WKNXEV\VWVRHPWWL\WXGW DG KIE LV FRXRIVH
HOHPHQWPKRRW XGHQWUYRXWVKHEHOLHQV
UHO D WIRRIKW HD F KL@® HD U GIURF RMMQ JO L VK
KHQFHIRUMKSEUHVWOWKGVFRQILIXDWEELQJ
TXDOLWDWLYH L @WZHHIGOWEBVNDRADLE BV MWK H
W K H R U HR/RICFFTHOR WD/X W K W% R J G ID@ @ LN O H C
DQGQGU« SOGHWKHWRQWULERWLR
$SSUDIBVDWHRY FO XGD QWL@GK L W H DQG
ROWKMWKHRUHMRLVFWORFMHOLHIR %DUFHOR
6LOYD 7KHJHVX SR W H G
RXW K DAW®ID Q J X0V HE\ W KWHW X G HDKMUWR W.KKH L U
EHOLMER XWK\W H D F KOLQQA@H D U SURF RV YZ H U H

MXGJPHQW DQG DSSUHFLDWLRQ
6RXUFH $GDSWHG IURP *XVP¥R S

, QWKBFWLYRXKDYMNMXWVWPSOHWRBHNV\SLFDC(
HISUHVVRIRMXBHEVWUBGWH URIPLWWIKGR XU
FKDOOHQJH ZDV WR LQVHUW WKHP DSSUF

IHIWH[SODNKHIRB®RHHD FK[SUHV VL QN RW H D/D G
ZK\ WKHOPUHKHVVHOBRUWKIINHQUWREHFOHDUO

XQGHW WRRG



7KH DLP Rl WKLV DUWLFOH
6XJIJHVWBGVZHUBKLWH[SUHV VLAY UR G WKHHV
SXUS RRMM KZR U N H O WUHH D GLKBUH Q W KIPAL R |
WKHHVHD WEKKIMWWW K HEHJLQQLOQW KR XWK LV
LOIRUPDWEKBI®D GAHDUQ RWQ G H U VW RIRG XR/I
WKEHQYHVWLZEWHHR® S UR P M/KHBH D G ROQW K H
WH[W IURP WKH VWDUW

7KH SUHVHQW VWXG\ LV FRQILIXUHG

6 XJJHVWHEF ZHAKLYKUDSHHYV HW W&/D W XJ H
WKHHVHDUFKKHWUWLW VI XDOLWDMWOL.QWLWDYV
LQWHUS U HSIWR ILDHWNRAK\LMY | R U P DRAHLARBDK H
UHDGHUGHUVWRR\GRIDSSURRWFK G WK RDAW
LW LV XQFOHDU KRZ WKH GDWD ZHUH WU

8QGHU WKH FRQWULEXWLRQ RI
6XJIJHVWHLVZHUWKKWNKIIMSUHVVWK® XWKRU
LQGLFDIMWKIMMVKHRUHWDPBAQ RDJANR SW,H&ERWKHU
ZRUCGWKRZZAKLHKXWKBQWKHRWVKIB®Y R UWHG
VWXGEKULWPSRUWB®WAWH WX BDAMAHR/UANL WKL Q
D VSHFLILF ILHOG RI NQRZOHGJH

7KH UHVXOWV SRLQWHG RXW
6XJIHVWBGVZHUBKLWH[SUHV VLAY UR G WKHHV
ILQGLRIWKWIHV HO WED F O HDQ® E M H FZADL W IR
SUHVHQW ZKILW FZFDWH UHVGH F& QR EVYW UD FW

@



UHVXOeCWVYVWEH SURPLQHHDOMX UHG KRWWL YV
HISUHVWIR@YHD GAHOUQRWD VILGH QWKBFW XD C
FRQWEXWLRQV RI WKH VWXG\

7KXWKED S D ANWAO DWRA IKFHH D Q LRRIQ VW U X® W +
W KW H PWK U R WKIGBIL Q J X E K RVLLAFHD\G B \ W KIHX W K R U

VXFEWRFDEX@®DUD QL ]RWIGRHIY\HUEHQVH
DPRQJ RWKHUV %URQFNDUW

QW KHD VRIIW KB E VW UD®K FIK R L FPHDVG L QV K H
ZULWROVKWHPRFRQWULVERWHMQPEDQLQHBLYV
LOFOXGHYV

e 7KH FKRLFH Rl WHFKQLFDO RU DFDGHP|
e 7TKHRUJDQL]RWWR&HFW LRIGAK WH [N LP V
WKHRU\ PHWKRGRORJ\ UHVXOWV FRQ
e 7TKIXVRILPSHUVR@D®IUPDDQJIJXDDHEHUE
WHQVHVY XVXDOO\ WKH VLPSOH SUHVH
e $SOQG DOVRVKHVLQJOH SD U NVJWWDSKWIXQGH
DGKIMHQFH WR VFLHQWLILF ZULWLQJ FR

QW KBIE VW UDFMWWH QWRGN V KR SV K HYBW Z R
NHYHUEQVKWHHQWH®RKBRQYW URW KWAW X GT KN
FKRLRHWKHYHUEBEWQRWHXWUDWR QY HVK H
DX W KR/W B Q\FRHZ DW KW R SD.G & R ZW K FZ\D QWK H
UHDGHU WR SHUFHLYH WKH ZRUN QDPHO

@




SEVWUDFW
—

7KH{HUHE)(3DO\]_I-QWKBIEVWLH:[RIQWHN‘KII:IG HRDI

DFFRUGIRDKEDPEULBIELQHWLRQBR\DPLQH
LOD WKRURXIK WKDMW GHWDLREWG UYDWLF
LOWHUSUHDVDGY URW HEDPL QD WILKRA PSOLHYV
WKHUH IR KBWK BXW KRYUDFW L Y I®ISHU H WA IQH
REMHEIWWX®QG@®D\EHORRNLRUODZYDSV
LGHR O RIWBHIE® JR BFW W H DRWH U HVOKRZ L Q J
ZKDW[LVWORWKHRUGW KBIXW K RW P QKR UH
FULWLFDO HQJDJHG DQG UHIOHFWLYH

SEVWUDFW
—

7KI—YHUSU?HVH‘Q)\’NJ\JH\D\/FFRUGVLWI&&IDPEU_LGJH

200LQAAWLRQWE\KRD Q& [SODARP HW KR

KD Y®R OMR W K HUR/L ALKH | HURIHKU H S R URMG Q WV D
R W H V X DIMNGK. WWRGFU L WLFG DP H @ WU H | R/ H
XV HRIWK YW UEQ G L F W BWKBIX W KIRWH SRUIDV L Q 4
UHVHDUBIG ZQ WX H U WDH.BHOQ H X W U B OW WR X W\
QHFHVVBQILIDJLQ@3HHISQWHU S U HRAUD PULIRADLVF

DQDO\VLV RI WKH GDWD



12: $1$/<=(7+()2/12: ,1* $UBT5$&7

&KDUW  $SEVWDRW

" KDWWKRYHUWR@HWKBEVW UBDHWF ULSWL
FULWLFDO DQDO\WLFDO RU QHXWUDO" ([
6XJIJHVWBIGVZH$SOWKRXNKH) EVW URB WD
GHVFULSWIUXAWDXUMBOLOWH S RWWEH V XFOIRY V
UHVHDWWKG\L\IO\SRJ HV HIDWOL J iKW DWW RD®
7KLYVGXHVRVKBMH FDFKRLFWK DWWKHBARUG V
V H O H EWVHKEHX W KARRIR Q V WWJ KV MV[AM U PAX FIKV
LOYHVWDDBWEHQWUIBRRQMHXWWBREAXJIHVW
W K BWKBIX W KRR WH U HOM V F U LIBIEQENX WD W K H U
DQDO\]LPSOLFDDNQBQWHVW L RIQASHIFRN W K H
LOYHVWLER@WBJWFRVWKHPSDFRIWUHPRWH

HPHUJHQF\ WHDFKLQJ RQ VXSHUYLVm



7KHD X W KRUHW KHHUE Q Y HV WW.FEDWHY/ MG
DLARIWKWWXGKD@RHVKY W UEKRLEHY HDE®R X W
WKH UHVHDUFKHU V DWWLWXGH DQG URO
6XJIHVWREZHKHK HUEQY HVWWK B MH DA H
UHVHDUEWHDN LDQQDFW LB B G QW H Q WILRRADH O
H[SORWLKIHVVXMW. PSODKHHSBIQDO\@RWXV W
REVHUY DDOLSRRY L WIWRBIXW KBRMR P HR DKRL V
FULWLFDO DQG UHIOHFWLYH

7KW/ WXGW FDVWWXGEIKH WXERHEH\R QG
PHUISEHVF UL KRWHYRI® WD VSHFLARBD W HD[W W
L QY R QWKNAVV W H PDQVE IF W L F XJHRXW/U DRAG B Y D
DQOGQDO\WURB B GXBHOWHIRQWHSRKRZERH V
W KWW SRHIU H V H DLLOA 0 X BAQKIBHD Q J X BVIHHG R \ R X
WKLODNVWW XGUHY X DURMHR U HF U L WR BIDKDI O HF W L
VWDOQFH IURP WKH UHVHDUFKHU" :K\"
6XJJIHV VDK Z H4H V& D VYW X GILRHPKR/QV SHFELILF
UHDO WLWXDVWIRIYWTX LWKKMWHYVHDURKEH
UHIOHFIVQGL) WH U S UMKMDDH I X DXMH R IWHQ
LOFOX0BADO\WLHFWENVQ GH[SUH VV MRKIDWK R Z
XQGHUVW RR@UBIOWERP SO H DLW M HIQQV K H
DE VW UMKFHWH V H D UFEXWWRE H\RQGN FUL SWRR G
DQDO\]H FDXVHV LPSDFWV DQG PHDQLQ

@
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352" 8&/7,21
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SLP'HYHOWEH UYWUV RRRKHQBORGXFRILR C
WKH DEVWUDFW

352)(6625WKH QBORGXFWWRDHGLVFXVBAHG
'ROJ1IRYHUUDJ®FKQHXZO\ FRQVLRMAKH

SUDFWLEDOL F RWYLRW R R®NVY HO RBKIGR X JK R
WKHERUN VK RSMV K LSR L QWK IV W X G KK@WW K H

RSSRUWXQRARQVROLEOMWERZOHGFAXLUHC
GHPRQVWWKANHDG® UH VIVRIG H | @HLIF BXOV H V V
WKHLU SURJUHVV LQ PDVWHULQJ WKH WELC

678' (17" ,5(&7("' $&7,9,7<

1RZ OHW V PRYH RQ WR WKH ILQDO SURC
%WDVHWKNQRZOHEGXKDYBFTXL GXG LWKH
ZRUNVKRQWKBEVW UDURNG XFQH[DPSB®HN KLV
JHQUH EDVHG RQ \RXU DUWLFOH

SIWRULWIRXIWH[Z\HZLDODGGUBYWWPSRUWD C
WRSLF QRZDGD\V $SUWLILFLDO ,QWHOOLJ

@



$57,),8,%/ @
17(/1,*(1&(@

SUWLILFWBIO O LY, HKOMHHQHYR O X W MHYLH UD
ILHOIGQVFOXBERGHRUEWLMJJXDRBRGHOXFK
DV&KDW*DPUH DSDERHHQHUDWRRHV DQG
VW U X FWAKHI[MOK LFRD EHXVHIXPWHVHDUFKH
VWXGHR@Y® RFLHWIHQHU®OR 2D O

+RZHY MUKV HR IW K HWH F K QR QRILVH VW LR C
D E ROW F X U DLFG H QVLRWKRIU L J LFQRODOV H P $WD R @
NQRZOHGRGXFVQRYSHFMWOKHQGLYLGXDOL
RID X W K R UNVKKRLASAW KIBIE V H QRAW KBIX W K R U LW L F |
W KLQN LHODIFIXX W KORDX Q L TX®IG L Y IL@XKHR U O G
DQGRIGDWMWHUSUNWDBHERQGLRV\QFUD)
%HQGHU HW DO

$, GRHWOQRWHQHVUHQHZNQRZOHAMWPHUHO\
UHRUJDQIJHRWPDWQBPYDEDLOBEBORUGWA ]
6WLHQOW® GHVSDWMNDQF HPHQWW X UD
ODQJXBUHRFHVWLGRHYRWQGHUVWBIQHQ W L
FRQFHSWV LQ WKH VDPH ZD\ D KXPDQ GR

@



LOELDVIREFRQFHSWXDO ®ENODIZERWYHIRUF
UHO\LHQQW L lRHD®\, WRZULWHDGHPALR[VRD\
FRPSURPLVH WKH TXDOLW\ DQG DFFXUDF

7KKVRI$,L®FDGHPULWLIDAH UR G X AVBIRYGQH
FRQV F L RDXW®AD \EHZD QH WD O 7KHDXWKR U\
DUJXMKDW FDQRSWLPIZIBHWLWLEAJIVXJIIHVWLC
UHIRUPXODWOBR®YVMWWERUJIDQURBW GHDV
EXWWXVIOZDEWMDFFRPSD@GLKGPQUHYLW.RQ
HQVXERQW HQW CLONN ] UHLQIRWKHW HZ
SURSRW/RBWEHXVHBVD FR DXWK®BDGHPLF
ZULW LKHIO S VQN U X F W\ I/ W K RUKHAS O D RVLKQH]
UHVHDURKRQKQWHU S DIWLLQA I OEQDO\]LQ
NQRZOHGJH

7KX\B,L\DSRZHUWEX\ERHYRWHSORKHADQ
VFLHQWURGXFWWR® H QDFD G H WA WDQB5
WUDQV OBWXRIHHHOW XSS RYRBADYV XEVWLW >
IRUFULW WHOL@ NDRQGU L JR U DX O\ \SIEW W U D F\
JHQHUDRMMGD QV e DSWHIRE HXVHIR® VWD UW L
SRLEWWKHWPXVBEHUHYLVHG UDQLBIZM BWWRH G
HQV X WH HD F F X U D WHISU H WH QIR Q W HRQ W K H
RULJLQDO VWXG\

$&87,9,7< 5()/(&7,21 21 $87+256+,3 $1"

C12: /(' *(352'8&7,21 .\



1R ZW K DRWXK D YAHU L WVRX @ E V W UIDHARM S O FOUH
HVVHQDMDHIEM FOHP LU LWMWKKQTXHQRYV
W KB X W KIRQUGVKBAD\ZHRUJDQDJHH[SUHR XU

LGHDARGRWK LIVQ VHBWW UW LOFQBHQHUDW H
DEVWUOAVIDQ$, WRRIRXFDQXVH& KD W * RU

DQRWKHU

SUWLILGWIHD O EDHIH-MHU b WAIO VW U XVHWWUWY I
EXWRHMYULWHNRX"R WKHRUBKR L F\W KAD \
VHOWHOBHYXLOWGEG/KWHUPRXXVHERI[SUHVV
\RXU WKRXJKWYV PDWFK WKRVH DQ $, PRG
SHUHDG \RXU DEVWUDFW DQG REVHUYH

"KLFKZRUGRUH[SUHVVGRGRXXV HN K D R/X
EHOLMHHOHENMLGLYLGXDOLW\ MXQUEKR V
GLITHUHQW IURP WKRVH LQ WKH DEVWL
e VWKEDWRXRUJDQLRXAWHPAIIHUMG® KH
$, YVHUVLRABWKHUR WRMXVWRADQVZEWU
SRLQWLQJ RXW SDUWV RI WKH WH[W D\
e I\RXXVH®&KH, JHQHUDWHGLZRGRK \D Q\
DGMXVWPHERWYGWI DLWK I XOIGU H VHRXW
UHVHDDBRIGRXUW QGLYLGXDOLW)\ DXWWKLR \
\RXU DQVZHU
e +RZ FDQ $, EH D XVHIXO WRRO LQ WKH
e +tRZFDQRXHQVXWHDRXWH[PWDLQWDRRY
DXWKRULDO YRLFH DQG FULWLFDO WKL

@
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$LP SHYLDIQGIHZUMKHLUYWUVIRR@KH. QDO
SURGXFWLRQ

352)(6625SOHDYWR Y LVGHKIM W X G HF QWAK K W/ H [ W
SURG X BKXG LWQKSIUH Y LRXWN V K/RE K BWK HF\D Q
SHUIRDRHOI DVVHWPHGMH WKHVWLRRV
EHH®UH S DWRG ON8K HPL WKKWIH Y ISWHR F H W K
W KWW H [\§K D Q @/ K\WG H @ WR XIOQG L ALDWVKIHX L G H
ZKHWKMWKHNH\DVSHFRIVWKHHQUBLVFEXVVH
WKURXJKRXW WKH ZRUNVKRSVY DUH SUHYV

678' (17" ,5(&7("' $&7,9,7<

SWKPRPHQMHUPRDVHOI DVV H R WAPKRKHR/X
SURGXHAMBRUNVKRS RGRWKLUDWHNKAULWHU
LQGLFDQ@HRXW OELH)BREZD UH | XIOIOVWRN W H[W
DQ ® D UNQV KFK D B MH W K KR H W/ 6R G R H/R W
PHHW?2 W KHHO H P H\V@ MVB/I/N K SW KIHH Q BBHD F O R V H
DWW H QMRLKRIG! Y L \DLVRBL @ EH V V H QWBDOLGBAHK H
UHZULWLQJ RI \RXU WHI[W

@



&KDUNV ) 1QGIQI @MW

352)(6625DIWMWKHMWXGKQWULWDHO®HYLVHC
W K FA I [MVWY L AR UR XW R Y D O XWDRAMHH D) 8 D N H
FRUUHFWDR @\KBIUHDNK BWYE HL P SRIY HEB\ W K H
DXWKRRXFDQXVHVRRDMSEHR VW KMIWKOLJKRWH U
FRORWBHDWR. QBERLWWK I HFHV VD&M XVWPH G
SHWXWHXN H[IL WKRXUFRPPHQWYGNKNHOI
DVVHVVPHQWARWKKNWXGHQWRUNRQWKH

UHZULWLQJ



5(: 5,7,1* $&7,9,7<

&DUHIXOIOLWEWHO!| FRUUFHKPDWRRFRP SOHW H
DQ®& KFHRPPHQRDE HE\WKSHURIHVWBRYV IRV KLV
IHHGEDFN LW V WLPH WR UHZULWH \RXU

% \WKHQ ® IWKGW.GD FMMIKHQR¥MH S HF WMIKED W
\RXZL @O YGIH Y H O RSIBIE L OLBW R G YOFE W ULDF W
(Q J O IZ\LK\FKO D URLEAM H F WDLQYE WH F L \PLHRHQV MK

DFDGHPLF UHTXLUHPHQWY RI WKLV JHQU







$LP 7R FLUFXODWH WKH JHQUH

SURIHVVZRKDY®RZHDFKMGHORVVYWD ZKH Q
HYHU\WKRPHW R JHWKHM KHH Q UK O DO | LAWYV
UROBMFFRUGUKRKFHORVYQYDSHRSRENBDUURYV
WKWH[WYRGXENBKWUWWXGHRYUHIOHF)
ZKDED\SODQ QG UHVH @MWHKEH DLQ L @IW K H
WHDFKLORMARMUHIRWMJHFRPPHQWRBGL G H
W KWW X G HIORVHINQD S S U R S WLFIL W 8 RALW GRIW
WKHSXEOLFDRURREPLVVRRQKHIDIEVWUDF\
FRQVLGHVWKIWKBFWLYDWSODQQHARQONR
GHYHORKSOQJXDNHMRAVE VW ZDEWEXQWO VR
WR SURPRWH LWV FLUFXODWLRQ ZLWKLQ

678' (17" ,5(&7("' $&7,9,7<

1RZ LW V WLPH IRU WKH JHQUH WR FLUFX

'LWYR XDEVWULDFWNO VPHESPLW RV F L H QRVAWLOFH
RINRXWFKRLAMXFBVMRXUQPHULRG MALGIWY WL

HYHQWY RU RWKHUYV



BWUXFWXQBEBWKHBHUVSHFRULBIRFLRGLVFXU
QWHUDFWG&'RQ DWPKMHW KRG RRIRUIQOUH %DV F
'LGDFWHRFXHQFHRW]1IRYHUUTFAKQHXZO\
%DUURYV WKRDWH SULIRSRWDIPY S S UR MAKKD W
DLPWRSURPRWHKIKEHYHORSRHQMW ODQJXDJF
FDSDFLUWHHYL URIB KBURGXFWLRRBEVWUDF
JHQUH

7KRXJKRYWK HODERURWWRGELGDFWXEGH W
EHFDRHY LG MWEBMW D F KVIQUIMQURHM BEH\RQG
VWUXFWE®DLQ JXDWV\EHAQWY R O DERXHOW K H
XQGHUV W DRIGMMR F LIDX@ FW LRV R QW R |
FLUFXODW BRQEVF X UVENPD QGWK H UW RWK H
DFDGHPLF VFHA®MWJIRIOFK® VW KKHGXFDWLRQ
SURGXRARQILJXNVEBH G L D WLRIRIG DRW W WK W
DUWLFXEGBEWEZRERHRILQGUDFWRE AR Z\OH
VHUYWHDFKHMRQGHUVWERBGLWS QR F H\N
FRQVFLRXV FULWLFDO DQG DXWKRULDO

7KISURSRVRPSRVRIGL@RUNVKRRWIDQL]H
SURJUHV VKXY I QDKHEW X G HIRW KHWHFRJQRW LR
W KHHQ UBIQ & WAR Q VW L VXOW PYHHIWRV K HL Q D O

@



SURGXFWQRHZUL\WLRQDE VW R0 PWK HR DQ
DXWKRUVEKKBVVWUXFWXQBEOMMKHIUDGXDC
GHYHORSRHQWWLRPPDQLQJ PDBLEFXUVL"
OLQJXLVWLF GLD/FSE WPKIOMLV H P LFDV®DF LW L
) X UW K H U R\RKLPHD W H UHLQDRIR X U DJHH @ H FRADMRKCH

XVRIWHFKQR ORJA KWMR ®# UWLILFWBOOLQHQ
VFLHQWAULWLORVWHUEQUW LWRIOQNDER XW
DXWKRUVKLS DQG WKH SURGXFWLRQ RI N

OWKZD\LWW[SHF WH®WLYXFDWBRROGEE®O
VHUDMD UHVR XIRFAMH D F KHWR/IHVDR@VHD F K H |
HG X F D VRRILHW E @ YWKK H R U HD\Q ISALLDCF WPLDAD IOU L D
W K D'VB O XD G H ZIURL W DD VR F LDUOD FWW R B W
SURPRVWHZSHGDJRJIJHF®DHOULH QERWBWN K H
FULWDKOVXRDRQMFLHQWRIUPDPWRLBQH VHUYL
WHDFKEQWKIFWR QWU L B)RWKINP SURYHPFRHQW
(QJOLWKDFKRQBVRVKNWUHQJW RHOWHDF K H |
HGXFDWRROLWWROQJIJXDNORZOHGBQWRFLDO
WUDQVIRUPDWLRQ

@



5()(5(1&(6

$%17 $VVRFLDO¥R %UDVLOHLUOY%H 1RUP
, QIRUPD®©¥R H GRFXPHQWD®¥R 5HYV.
SURFHGLPHQWR 5LR GH -DQHLUR $%17

$%17 $VVRFLDO¥R %UDVLOHLUOY%H 1RUP
,QIRUPD®©¥R H GRFXPHQWD®¥R /UL
DFDG-PLFRV $SUHVHQWDO®O¥R 5LR GH -D

$%17 $VVRFLDO¥R %WUDVLOHLUOY%H 1RUP
, QIRUPDO©¥R H GRFXPHQWDO®¥R
UHVHQKD H UHFHQV¥R $SUHVHQWDO¥R

$1'5« 0 ( '"(WQRJIJUDILD GD SUEWLFD HVF
&DPSLQDV 3DSLUXYV

%$58&(/26 $ 0 ) &UHQODV VREUH DSUHQ
O QJXDV OLQJX VWLFD DSOLFBBDLNWDV
ILQJXDJHP (QWBH®RWDV Y Q S
'LVSRQ YHO HP

KWWSVY SHULRGLFRV XISHO HGX EU LQG

$FHVVR HP RXW

%$5&(/26 $ 0 ) 1DUUDWLYDV FUHQODV
DSUHQGHUS5HYILYWD /LQIJXDJHP 3HQR WMDR/

Q S 'LVSRQ YHO HP
KWWSV SHULRGLFRV XISHO HGX EU LQG
$FHVVR HP RXW

@



%$5&(/26 $ 0 ) 5HIOH[-HV DFHUFD GD P

FUHQ®DV VREUH HQVLQR H DSUBBWGIYBIMA

%UDVLOHLUD GH /LQJX WWLPOD@ SOLFDED
'LVSRQ YHO HP

KWWSV SHULRGLFRV XIPJ EU LOGH[ SKS

$FHVVR HP RXW

%%$5526 ( 0 ' 7UDQVSRVLO¥R GLGEWLFD
PRGHOL]DO©¥R GR J-QHUR QD SH¥YOD XA D F
'RXUDGRV Y Q S '‘'LVSRQ
KWWSVY RMV XIJG HGX EU LQGH[ SKS 5DL

$FHVVR HP IHY

%%$5526 ( 0 ' $ PHWRGRORJLD GDV VHT)>
GH J-QHURYVY SDUD DO«P GH XPD VLPSOH'
DWLYLGDGHV ,Q (1&21752 ,17(51%&,219%/
,17(5%$&,21,602 62&,2',6&856,92 3R
$OHJ®PGDLEY @ 3RUWR $OHJUH *DORE
HPKWWSYVY SURFHHGLOQJV VFEFLHOQFEH LVG
PHWRGRORJLD GDV VHTXHQFLDV GLGDWL

DOHP GH XPD VLPSOHV VHT$HHYINVRJIHSPW E

IHY

%$5526 ( 0 ' $ PHWRGRORJLD GDV VHT)
GH J-QHURV VRE D SHUVSHFWLYD GR FRC
=3' ,Q %5%1',/(21( $ 3 ) 1 2/,9(,5% 9 ¢
JLWHUDWXUD H /QJXD 3RUWXJXHVD QD (¢
HQVLQR H PHGLD® -HV IRDPIOVPDWDBRQWH

(GLWRUHYV S



%$5526 0 ' &255EH $ 6HTX-QEGLDE£VGLRFD
J-QHUFUWBUHFODPDYX¥®LGF&®PRRFR)D
W U D QV S ROALESARIL AVH U@V U H W H/[RACGRA/U LYQ D

Q HVSHFISD O 'LVSRQ MRO
KWWSY RMV XHO EU UHYLVWDYVY XHO LQCGC
H YLHZ $FHVVR HP IHY

%$552@ 0 ' *21%$/9(6 9 ORGHORIUUGRR
J-QHURHWDSDQLFLGD PRGHOL]DGYRBEWLF

&DOLGRVAUIGAR Q S 'LVSRQYH
HP

KWWSV UHYLVWDV XOLVLORV EU LOGH]
YLHZ $FHVVR HP IHY

%$5526 ( 0 ' 675,48(5 0 6 ' *21%$/9(

VHTX-QFLD GLGEWLFD GH J-QHURV FRPR
GHVHQYROYLPHQWR GH OHWUDPHQWRYV P
1$6&,0(172 ( / &5,6729..2 9 /[ [ /286%
2UJ*-QHURYV GH WH[WRQRWFXSURWLFDV
GHVDILRV &DPSLQDV 3RQWHV (GLWRUHV

%(1'(5 ( 0 *(%58 7 0&0,//$1 0$-25%
6+0,7&+ (/6 2QWKEGDQJIJHRUIWWRFKBDWUR WYY
ODQJXPRIEHEMWRRLJI'Q$&0&21)(5(1&Q1
)$,51(66&8&2817$%,/$7<¢ 75$163$5(1&<

>VO @URFHHGEQ@¥ Q@)$FF7 S

'LVSRQ YHO HP
KWWSV GO DFP RUJ GRL $FHVVR
HP RXW

@



%2*"%$1 5 %,./(IQVWHVWLIDO¥R TXDOLWDYV
HGXFDO¥R XPD LOWURGXO¥R ¢ WHRULD |
SRUWXJDO 3RUWR

%25* 6 7THDFKHU FRJQLWLRQ LQ ODQJXD

RI UHVHDUFK RQ ZKDW ODQJXDJH WHDEFK]|

EHOLHYH DWW )XGRIH 7THDRPKLQD @ Y S
'LVSRQ YHO HP

KWWSV 7277 FDPEULGJH RUJ FRUH VHUYI
FRUH FROWHOW YLHZ ) % & & )& '

6 D SGI WHDEKHU FRIJQLWLRQ

ODQJXDJH WHDEKLQJ D UHYLHZ RI UHVHD

ODQJXDJH WHDEKHUY WKLON NOQRMF HWOR'

HP RXW

%25*(6 $/0(,'$ 9 ODSHDQGR D SURILFL=-Q
H FRPSUHHQV¥R RUDO HP LQJO-V GH DOX
7TUDEDOKRY HP /LQJX VW&bBP SISOV DGD

S 'LVSRQ YHO HP
VELHOR EU M_WOD D 9)V4[:3GT5)+I0F.)Q'=
IRUPDW SG1_ODS@HBWR HP RXW

%521&.%$57 $W3AYLGDGH GH OLQJXDJHP W
GLVEXUVGVRY XP LOWHUDFLRQLVPR VUFLR
7TUDGXO¥R GH $QQD 5DFKHO ODFKDGR H 3
HG UHLPSU 6¥R 3DXOR ('8&

@



%52:1 7 % HW DO /DQJXDJH ORGHOV DU
/IHDUQHUNMG Y, RQFHYV LQ 1HXUDO ,QIRUPDWI
SURFHVVLQJ 6\VWHRWV,36 'LVSRQ
HPKWWSV DU[LY RUJ DE¥FHVVR HP PL

&$3(6 &RRUGHQDO¥R GH $SHUIHLORDPHC
1 YHO 6 XSRBXKRHQWR W«FQLFR GR 4XDOL
SHULUGL®BRIDYV OLD &%$3(6 'LVSRQ YH
KWWSV Z27Z27Z JRY EU FEDSHYVY SW EU FHQWL
FROWHXGR GREXPHOWRY DYDOLDEDR DYL

'REXPHOWRWFQLFR4XDOLV3IBBHUBVRRV
HP RXW

&5,6729...2 9 [/ | %%$5526 ( 0 ' 3RWHOQF
FDSDFLGDGHYVY GH VLIJQLILFDO¥R QD WUD(
PDWHULDO GD 20LPS DGD GH/LQJXDJBRU

HP 'LV FXUNKEDU¥R Y S 'LVS
HP

KWWSV ZZZ VFLHQR EU M OG D \%*Z<77
T "ODQJ$PMVVR HP RX W

&5,6729..2 9 | | 6787= | B6HTX-QFLDV
VHPHOKDQ®DV H HVSHFLILFLGDGHV QR F|
FRPR/ H QR FRQWH[WR EUDVLOHLUR FRF
7 & 6 HW DQQIXUYWLFD $SOLFDGD H VR
HQVLQR H DSUHQGL]DJHP GH O QJXDV QR
&DPSLQDV 3RQWHV (GLWRUHV S

@



'e$= ' &5,6729..2 9 / | %%$5526 ( 0O
&DUDFWHU VWLFDV GR SURFHGLPHQWR 6
*QHURV H VXD UHFHS©¥R HQWUH GRFHQ

SHVTXLVD GRWHNWH[RRFULQD Y Q
S 'LVSRQ YHO HP

KWWSVY RMV XHO EU UHYLVWDV XHO LQG
HYLHZ $FHVVR HP IHY

'2/= - 129(55%$= 0 6&+1(8:/< % B6HTX=C

GLGEWLFDV SDUD R RUDO H D HVFULWD |
SURFHGLPHQWR ,Q 6&+1(8:/< % '2/= -
*2QHURV RUDLV H HVFULSRPS QODWY PRIVE
GH /HWUDV S

),*8(,5('2 ' & %21,1, $ 3UEWLFDV GLVF
GR WH[WR DFDG-PLFR FRQFHS®©-HV GH D
VREUH D HYPUKWDHP HP 'LV FXENBR¥R Y

Q S 'LVSRQ YHO HP
KWWSV 777 VELHOR EU M OG D _:YS YO.N\
"IRUPDW SGI| OBPHVOAR HP IHY
)5$1&(6&21 3 . &5,6729..2 9 [/ [/ 2 SDS

UHIOH[LYLGDGH QR GHVHQYROYLPHQWR ¢
SURIHVVRUHY GH / QJXD ,QJOHVD HP IRU
&DOLGRVFHVSLR @ Y Q S

'LVSRQ YHO HP

KWWSV UHYLVWDV XQLVLORV_EU LQGH]

YLHZ FOG $FHVVR HP IHY



)81'$%...2 $/(:$1'5( '( *860...2 )®DIIXDO GH
UHYLV¥R H UKXG/ROGR LWEOLFR %UDV OLL
'LVSRQ YHO HP

KWWSV ZZZ IXQDJ JRY EU PDQXDO LQGH
WLWOH 8VRBGHBLW & $ OLFR $FHVVR HF

)8=% , ) O0(1(*$66, 5 - 2UGHQDO¥R H V

GH SHUJXQWDV GH OHLWXUD SURSRVWD

H SLQWXUD QR OIS0OUBs ¥R GDWORR Y Q
'LVSRQ YHO HP

KWWSV 777 VEFLHOR EU M DOID D M]&5 /1

$FHVVR HP IHY

*860...2 * 9 $Q£OLVH GRV UHFXUVRV VHI
GH DYDOLDWLYLGDGH SURIHULGRV SHOR®
FUHQ&®BYLVWD GH (VWXGRV $FDG-PIVFRYV

O@ Y Q S 'LVSRQ YHO H
KWWSV SHULRGLFRV XQHPDW EU LOGH]
$FHVVR HP RXW

+</$1' LVFLSOLQDU\ 'LVFRKWUD/MVYQWHUD
DFDGHPLF ZULWLQJ $QQ $UERU 8QLYHU"

/,0$ $ . /[$*2 1 $ $ OLWHUDWXUD QR H

,QJOHRP QLRV GH /LQJX3#HEHPOeQGLD Y
'LVSRQ YHO HP

KWWSV VHHU XIX EU LOGH[ SKS GRPLQL

H YLHZ $FHVVR HP IHY



/,086 $ 5 ' & 6(1()217( ) + 5 ,QIRUPDC
WKURXJK VLWFRPV $ G L9%(D F WolUPD BLUTRLDRYV |
(QJOLVK /DQJXDJH 7HDFKIRUWR X{0HDO H

Q S 'LVSRQ YHO HP
KWWSV UHYLVWDVHOHWURQLFEDV SXFUV
$FHVVR HP RXW

0$&+%$'2 $ 5 &5,6729..2 9 / [/ $ FRQVW

PRGHORV GLGEWLFRY GH J-QHURV DSRU

SDUD R HQVLQR GHQIX®HHRWP 'LV FXUVI

7XEDU¥R Q S 'LVSRQ YHP

KWWS ZZZ HGXFDGRUHV GLDDGLD SU JR

| FRQVWUXFDRBPRGHORVBGLGDWLFRVBJ}
IHY

0$*$/+...(6 7 * &5,6729..2 9 [/ [ 2 ,QWE
6RFLRGLVFEFXUVLYR ,Q 0$*$/+..(6 7 * &
2UJ 6HTX-QFLDV H SURMHWRY GLGEWLFR
I1DFLRQDO SHOD $OIDEHWL]DO¥YR DD ,GDC
OHLWXUD &DPSLQDV 3RQWHV (GLWRUHYV

0$57,1 - 5 :+,7( BKHK /BQJXDJH RI
(YDOXDWLRQ $SSUDLVD® DQ@Q3DOVKDYF
ODFPLOODQ

0$57,16 * 0 & /,0$ 7 & 6 ,Q0JO-V QD S
LQIaQFLD HGXFDO¥R ELQ @MIXXHWEERGD YV |
“DQHLUR Y Q S 'LVSRQ™
KWWSV UHYLVWDV XIUM EU LOGH[ SKS U

$FHVVR HP |HY



2/7= 7 3 &KDW*37 DV D /DZ 7THDEKLQJ $\

_-RXUQDO RI /DZ 7THDFKLQJ DYGOHD UYL QX
'LVSRQ YHO HP

KWWSVY ODZUHSRVLWRU\ XDOU HGX FJL

DUWLFOH FROWH[W ODZWHBY¥KXRQHIMR X

RXW

3217$5% &RUPDO¥R FRQWLQXDGD FU WLF
IRUPDGRUD LQWHUUHOD®¥R FRP VDEHUF
GRFHQWHY 7HVH 'RXWRUDGR HP (VWXGR
/JLQJXDJHP 8QLYHUVLGDGH (VWDGXDO C
/IRQGULQD

3217,)¢&,% 81,9(56,'$"'"( &$7/,&% '2 5,2 '( -%.
38& 5,3vSDV LWEOLFR FHLRHIEW@RHLUR

5LR >V G @ 'LVSRQ YHO HP KWWSYV YAV

ULR EU HQVLQRSHVT FFSJ QRUPDV DVSDYV
$SFHVVR HP RXW

5,%(,525HVXPR W«FQLFR DLEQAMWWLDXPPM Q W R
R HQVLQR GD O QJXD LQJOHVD QD IRUPD

'LVVHUWD®¥R OHVWUDGR 3URILVVLR
SQLYHUVLGDGH (VWDGXDO GR 1RUWH GR
SURFuUSLR

5,%(,52 / 6(1()217( ) + 5 %HOLHIV LQ
7HDFKHU (GXFDWLRQ DQ L QGBWRUISMWMMRD W
'RFHQWS&EHUDED Y Q S LS
HP

KWWSV  UHYLVWDV XQLXEH EU LQGH][ SK

$FHVVR HP RXW



6f . ) * 1RUPDWL]DO©¥R GH WUDEDOKRYV
$%17 9$1&289(5 $S$8WD\D ( ERIRNVQ S

6$/(7( 0 *-QHUR V UHVXPR QD SHUVSHF
Q (1&21752 &(/68/ &5&8/2 '( (678'26
/,1*867,8&26 '2 68/ JORYOQDQMS RO L
JORULDQUSROLV 8'(6&

6(1()217( ) + QIRUPDO (QOMDAKQLQJ WHEL
DQG WHDFKHU HGXFDWLRQ 7HVH 'R
GD /LQJXDJHP 8QLYHUVLGDGH (VWDGXEC
/IRQGULQD

6(1()217( ) + 5 7HDFKLQJ SUDFWLFXP L
ODQJXDJH LQ SDQGHPLF WLPHV SHUFHS\
VWXGHQW WHDEKDHOUKRY HP /LQJIJX VWLFED S
&DPSLQDV Y S 'LVSRQ YHC
KWWSV GRL RUJ Y

$FHVVR HP RXW

6,/9% . & JHQODV H DJORPHUDGRV GH FUF
DOXQRV LQJUHVVDQWHYV HP /HWUDV ,QJC
'LVVHUWDO¥R OHVWUDGR HP /LQJX VWLF
SQLYHUVLGDGH (VWDGXDO GH &DPSLQDV
KWWSV UHSRVLWRULR XQLFDPS EU DFH!I

$FHVVR HP RXW



6,/99 . $ &UHQODV VREUH R HQVLQR H L
O QJXDV QD OLQJX VWLFD DSOLFDGD XP
HVWXGRY UHDOL]DGRV QR FRQWH[WR EUI
ILQIJXDJHP (QBH®RWDV Y Q S
'LVSRQ YHO HP

KWWSV SHULRGLFRV XISHO HGX EU LQG

$FHVVR HP RXW

6,/99 ( 5 HW DO &RPR HVFUHYHU XP DU
RULHQWD®OHIWLSORYV 20KDUHV HP &L-QFL

QIRUPDO®¥R Q S 'LVSRQ YHO
KWWSV SHULRGLFRV XIPJ EU LOGH[ SKS
$FHVVR HP RXW

6286% 9 ' &RPR HVFUHYHU R UHVXPR GH

SXEOLFHPWBR 3DXOLVWD GH (@I®URDJIHPS
'‘LVSRQ YHO HP

KWWSV 7277 VELHOR EU M_DSH D _ U&= \=

$FHVVR HP IHY

628=% & $ 1 675,48(5 0 6 ' 8PD VHTX

GLGEWLFD GH J-QHURV HP DPELHQWH YL

DSUHQGLIDQWRP HWH[RIRFULQD Y S
'LVSRQ YHO HP

KWWSY RMV XHO EU UHYLVWDYV XHO LQCGC

H YLHZ $FHVVR HP IHY

67,(1121 1 HWDLD@QLQEJ WR VXPPDUL]H IUF
IHHGEDBSGYDQFHY LQ 1HXUDO ,QIRUPDWL

6\VWHPV



675,48(5 0 6 ' $ 5,%(,52 / 2UJDQL]DOY¥
GLVFXUVLYD GRV DUWLJRV GH RSLQL¥R F
YHVWLEXODU TXH DOFDQWDPXER @ QRWD

Q S 'LVSRQ YHO HP
KWWSV UHYLVWDV SXFVS EU LOGH[ SKS
$FHVVR HP IHY

6:$/(6 - OHQUH DQDOOVIOMVK LQ DFDGHPL
UHVHDUFK VHWWLQJY &DPEULGJH &DPE!

6:$/(6 - 0 )($. SEVWUDFWY DQG WKH zU
DEVWUDFWY $UERU 8QLYHUVLW)\ RI OLFKL

6:$/(6 - 0 ,5:,1 ) )(RQGLQH FRPPHQWIL
IRU DEVWUDFWY DQG WKH ZUDWEQUMNRQDE
Q@

7$1* $ HW DO 7KH LPSRUWDQFH RI WUD
WKH XVH RI JHQHUDWLYH DUWLILFLDO LQ
ZULWIRQXUQDO Rl 1XUVLQJ 6FIEKROMDUVKQS
S 'LVSRQ YHO HP

KWWSV SXEPHG QFEL QOP QBKHWRWR HP

RXW

81,9(56,'$'( 6$172 $0$52 8ADEBXDO GH
7UDEDOKRV $FD®G¥RLBRXOR 81,6$%
'LVSRQ YHONVMESY 7ZZZ XQLVD EU ZS
FROWHQW XSORDGYV BODQXDO 7&.

$FHVVR HP RXW



$33(1"' ,;
$33(1' ; $ . 12: /(" *(528/(77(

12 /("*( 528/(77( [.1.

KDW.\D VFLHQWUWIERK®OMN W KHKQ FWR RMDK LV
JHQUH"

6XJIJHVWOE® Zr VFLHQDW\MIADAE F D G HWIH W
WKDROHDDQGREMHFWSYHQON@WWHVXRWV
UHVHDUBKORW H U D W XRUH BUSHFLHZR S LFK H

@



IXQFWIRRQVKLWHQUHVWRGLVVHPL®BWHQWL
NQRZOHGRQWUWEWRWKH GYDQF H PRIQIN
SDUW L FIX-DEDW QR Z O HIBYE Q D E GALHDEIDDWPHR Q J
H[SHUWYV

'KDW LV DQ DEVWUDFW"

6XJIJHVVWKE ZHIRDEVWUNFEWLBEQ ®REMHFW L
VIQW K MWK BBW HVH@WRRVWHOHYLDQQ RUP D W L
IURPDQDFDGHFRWVFLHQWIHLWQF O X ®ULPV
PHWKRGRORWX ®DWHRQFOXVLBQRYLGAV
RYHUYRHEZKFR QW WRIF L O XVQIZWM H V W D@EL Q
DWWUDFW WKH LOQWHUHVW RI UHDGHUYV

KDW LV WKH VRFLDO IXQFWLRQ RI WKH C
6 XJIHVWHXGY ZHWKH RFUBKQFWLRQ SRIWVGRNH
DEVWUDMNWWBWUHYV HDQMAVHDRBKFLHQWLILF DFI
VWXEXFBEWYVFLHQMILWLW OH\GULW V HU WL R
WR WKH VFLHQWLILF FRPPXQLW\

' KDWWEKFHRPPXQLFIMSKWRHB/ LW XDIWY RIQF K
WKH DEVWUDFGY LV LQVHUWH
6XJIJHVWBIGVZHUKHFRPPXQLFDWSKHURU

V L W X DIMZLKRLGAW KIIE VW U T DW H ULWAHKBIF D GH P L F

ILHOG



VW KIIE VW DQIFQMV HS D ORAD F D G H P © U HIVH V
ZKLFK RQHV"
6XJIHVVWKE ZHHWL WD QLQWH SDDRNIHQUH V
VXFKVVFLHQWUMWEFRDRJIJUDSKIWVHUWDW
WKHVUNVHDWIKER DWQYVEUHVHQWDWIEEREGQW L
HYHQWV

KR LV WKH SURGXFHU RI WKH DEVWUDFW
6 XJJHVWH)EY ZHIKHSURGXEWUKEBE XW KRIWKH
RULJLPHOWUWLEOWVHUWWYWHRBWF ZKR
VIOWKHWHKAVL@IRUPDWULRREY KHLRV HDRJIWF K
VWXG\

:KDW LV JHQHUDOO\ WKH LQWHUHVW RI W
6XJIJHVWRGZHKHDLODOQWHRRMVAVHD GRHQ
DEVWUWHRMDT X IND Q 6 0 HDUHRIW KFHR Q WBI Q &/
PDLQ SRLOQWYV RI DQ DFDGHPLF RU VFLHQ

:KDW LV DOzZD\V WKH WKHPDWLF FRQWHQ
6 XJIJHVWIREF ZHWKHWKHP DRARIOAW RIOWKBIEV W UD F
LY DOzZzD\V WKH VDPH DV WKDW RI WKH VF

' KDWH[WSHXOBRHVKBHEVWUBEWUIRMMRRL'Q

WKHUH EH YDULDWLRQV IURP VXPPDU\ WI
6 XJIJHVWREZHWHQHUDIRMOMWKAHNEGHPHQWV
DLPV RIWKHGE WKHRUHWLFD®HEWKRGROF

@



XVHG PDLQHVXOQ@® FRQFO X VAARAHY FIK L V
VWUXFRDAY B UGB HISQ G LRQW KHGLWRXNLGHOLQ
RI HDFK MRXUQDO RU DFDGHPLF HYHQW

+RZPDQSDUDJUDWKRBIEVW YD RYOROVWUXF\
LQ"

6XJJIHV VDY ZHW \WXVXDORQVWUXEMH® JOH
SDUDJUDSK

'Q ZKLFK SHUVRQ LV WKH DEVWUDFW ZUL
6XJJHV VDG Z HAK HD EV W WBZFAW. W WRMX W K L U G
SHUVRIOQJXBOVUXURBNH F\DQERWP O LLVQN K H
W H[W

'K\ LWKXVHRILPSUVRQDQJXDBHR U W QD
DEVWUDFW"

6XJIHVWHGE ZHIKHXVHRILPSHUVR@MA X DYH
LP SR UWDROW XREMH F WL X WU DG W k XR/Q

W K I D WIDQ QU HV X S WHV H Q WD\ KM KIDRQ W K H
DXWKRU V SHUVRQDO RSLQLRQV

'RHW KBIEVWURG BMIRIR UPDWWLDQ G LKDGY V
WKLV VWDQGDUG" ,V WKHUH D SDWWHUQ"
6XJIHVWBE ZHWHMW WXVVROORTZHF LRILFP DWW L
JXLGHOZRHRKD\YDUIHSHQ AR@UKKMRXURWD O
LQV W LWECNIHR@H U D Q BO XKD HRUD H Q J WRIQ W

VSDFLQJ DQG DOLJQPHQW



. KDW DUH $3$ DQG $%17"
6XJIHVWIPQ@VZHUW3$ $PHULFBY\FKRORJILF
$VVRFLDOQ®R®17%UD]LIVM\DRF L RVAHRRX QL FD
6WDQGDDGNLGHRVHGWDQGDREBRUPDWWL
DFDGHPLF DQG VFLHQWLILF SDSHUV







