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VWXWEBURYGOGMROWKSE® HEP HU IDHAGU HV R QWK H
DIRUHPHQMRGQHIBVHDWLLIRMHBH HWKL@HQWLILHG
QHHEKHHVB XWDUIBWREEKRXVBQGRQVXPH
SHVW ISFUFREGEHHXFRWYXHBHILBR@ HOOWKBIJULFXOWXUDO
SHVWUHMCGHUOBBRK N PRVKHVHP R REWWIKSURG XFWYV
TKIDLRWKUNVHDWRBWEBDRW@E RDPRUHIHFWLYH
ZDVRVHQDJH NMNVOWADRHKHYHOWRBHG SHVWLFLGH
UHODBWB®W OB XMQERRIZAN KEHH K D Y ISRIWD [ @QMKHW
FDXVH WKLY SROOXWLRQ FDQ EH FKDQJHG
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SHVW IXFMBSQHG LV S R QW KWH J LRUBIH Y L HE K® G H U WWKDBIQ G

F X U U\HLQWAK D2\@ WR®IDH E VIR W/HOH. Q L VRAMSUW L F X O @SRWHH VW U\ ¢ V
*HQH UG FWR UDRED &R Q WXR GW KL W20 H. LA F X OW X UD O
&KHPLBEWO W LE PAR BS O DR W HE WR & RFAMEY % U N E\H
FDWHJRQ\FH D UWK D UBGR DLIWED \R QW KTHX D Q WR.IW K A K
SURGXNFW®W KHJRYLQANH@FH ,QLJXUKVLOURYLQFLDO
OHYHI@ LFXOWGEGOMEWD LQRIR KHX U N IBWWKD W L, QW WREBVOX W H ¢ V
772f. &URBUR G X FG\DVREQG H G D W5 O DSAMR W HEWR.RXQF W
XVDEMSURY LW RHY W H @ VSLO\DSJUR W HE WR.RXQ¥ MI U D BW U

GHF IZDH¥ D O F XDQWLIVG DR @PIER 17 % U N IS\ H | O H.RW KIG

P D SW KIMP R X R &/ O DSIWV/R W HE WR. R XN \AEEH X Q IDW H Q F UNALEDV H
SURYLRFRFML QYW L F X & WRKEORMMIRRETHH UB Q¥R G

W KSHO DSQUR W HE WR BXO¥ BVIHW H Q&/D WK R ZWK IV\KIHP R ¥R |

SHVW XRLSBHEH F DUWIW R Y LOKFHHB/H 53 R G X FIW HRIQ KR X V H
FXOWLYDQEURQWRZLRUFRQFHQWQ %\W A OGN KRB BHK H
SURMMMWKQBSOHPHQWH B RS O QM W HFWR REMENMMH G

SHU GHFDUH ZKLOH LQ %DOONHVLU WKH ILIXUH LV JUDPV
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T X D Q WXMWHEGHSWU R Y LDQFGL V WAH URR P S L OBIBO B U H V WEBIHOWQ X D O
TXDQWRNM DDHWRWHSE WREREM YR W LWKHWUNA QFH LERWK
SURYLQP®WKHLDJQNDORQIOSURY L QEHAU N IL\GW H URNSOD QW
SURWHFWLRQ SURGXFW XVDJH
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TKHoDOONHRYUQIRLIDOW R LBD WIH- X OW ERIUHH WK D \URH® \ SURYLQFH ZHUH FDOFXODWHG EDVHG RQ W

UHSRUWHG E\ UHJLVWHUHG SHVWLFLGH GH!
SURYLQFB DRAH ZK L WMo D Q D N NDHVRWDYEE NG/ UL FW oV VUK PG W EH HTXDO WR W R D

OHY GDO¥BFRUGLR KGD WIKWRWPRXRMWHV W DALIEEWVKH $FFRUGLWEB\VWDWLVWLFV ZHUH FRPSLOHC
GLVWRPLBPWY NNNQD OHVYHVHOW RMED EE B RZD VRH@/ KW D EOH ZDL\Q/KXLPQS‘\’,VV%(F;QVVggﬁVQ/H%%OD%%RV%iéEY/VVVQixgggg
DSSUR[LPDWW®RWRKRMHV W LAH G/ NH.GY¥o D Q D NIND O H7 KH RU XVHG WKURXJK XQUHJLVWHUHG FKDQOQH
GLVWALVEMKK J KB WWW XKMID&BHH UN RJH Q W3 D OU D PolLd D WKH VWDWLVWLF SUHVHQWHG DV WRWDO F
DQG (JLQH 7DEOH VKRXOG EH UHJDUGHG DV D ORZHU ERXQG F

SHVWLFLGH XVH
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,OWKSURYLBOYDOR QPW QMIBEGWW 8 DQMHXBMWISH RYLQFLDO
'LUHF W RUWDKAHHYL VRI(Q\Y LUR Q @ IBMQ L ] D (I&R QP R WHQ J H
OR(8&& WKIHP R XRIFH VW DALKEE\ U L F XVD KUKRIMIK KREK DLV
VKDUHG XQGHU WKH KHDGLQJ ¥6RLO 3ROOXWLRQ

5HVXOMWR®@JIULFXCWWUD OVKHNDAP R X QWHU H V HLQDM GE O H
W K DQWF O XFKHAP LVBCEO/ WONDHEGD\J U L F XFOMKRHIUIDHDU W L O7 IK]HH U V
GD®WHVHQWB G D NINIEDHD 6 NGWKLHINAES FDUWVR/Q V L X/ W WG W
ILJIXUWBHAR Y LEB\FAGKGHL Q L VRMB I U L F X V@ BRI Bl H VS\OUWV K RW K K
SURYLBOKDORQPWQUMBENDVRIWRQDORRBG X FARH®/ HF W
SHV W DFLEXP X OLDQN K\RROUE V X OWR.BH VW XNUERVEKI RYLQFH YV
UHS RUMMKHEWK HUIRXS WR GOQVRH P DMAURQ BIKGID DO \V LV
UH V X$OBUWH VR 85D UWADK D RIGER VVE HQW DFEG A X CLIWKAMRQ O
LQ HLWKHU SURYLQFH

$GGLWLREDIO®VVHV\EHBRUMI: UN LOA®E VU R Q P Y QXBHG
SULRUDWEYREO LERWHKGR (8 & & L Q F O WAKRNX/D CFLOND\V VL IRFDW LR

VXUIZEBPWHURXQ G ZDQMEHW KZ QW HEVU S UR Y L Q ZHI GO0V K H
SURE MR HEISIRO O X/W HR-RSHYD P L O MWD W@ D WSRO O XW LR Q
%DOONHVLU DQG %DQDNNDOH

$FFRUGUWRKIHH S RBRV) |R U D WY B L @ Q¥ MV CRWX\N IDFWH U V
L Qo D Q DN N DCOMHE MWK D YR G6 D O 0 VHWIBUWY AFOD VDIV XKEGD F H
ZDWHIUWRKIKURY ZEIRHR X Q\ARHD W KOR Z B @ WTHXAD CGDLHAYEHDG

W KKH/RIDJ UL FXBRHWPUWLB Q IGMW W L O D]IHMDWVHREW KAD X RIWK L V
SROOXWR.RQD OUHMWOOIIWMHK D UHHIDUGUR XQGZRWHH W KH U
SURYLEMFRIED W KAMW HERVEK R Y LQBUHHS R W B &H. JKDWHU
TXDOLW\ ZLWK QR SROOXWLRQ VRXUFHV PHQWLRQHG

(QYLURQPHOWDO 6WDWXV 5HSRUW IRU %DOONHVLU 3URYLQFH

(QYLURQPHQWDO 6WDWXV 5HSRUW IRU dDQDNNDOH 3URYLQFH

$VVHVVPHOW 5HSRVWRYQ URWDNIHE W DO
LVVXHY DOG 3ULRULWLHYV



https://webdosya.csb.gov.tr/db/ced/icerikler/bal-kes-r_-cdr2021-20221227141414.pdf
https://webdosya.csb.gov.tr/db/ced/icerikler/bal-kes-r_-cdr2021-20221227141414.pdf
https://webdosya.csb.gov.tr/db/ced/icerikler/canakkale_-cdr2021-20221216112021.pdf
https://webdosya.csb.gov.tr/db/ced/icerikler/canakkale_-cdr2021-20221216112021.pdf
https://webdosya.csb.gov.tr/db/ced/icerikler/turk-ye-cevre-sorunlari-ve-oncel-kler-_2022_3_ver3.logoduzenlendi-20230901135641.pdf
https://webdosya.csb.gov.tr/db/ced/icerikler/turk-ye-cevre-sorunlari-ve-oncel-kler-_2022_3_ver3.logoduzenlendi-20230901135641.pdf
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7KHPDQDJHPRDWIULFXOAKXPDBDFENDIZRY W H
VSHFLIMFHKBRIR\SGILLY S RVBEOKZ DVVBIRVEBVLIQLILFDQW
SUREQ8&D QD NNP®BBIOONHVEURWIZBRFMNQWHQV|LYH
DIULFXGWRGBRPWILR®RBENVFURWMNLSAFRUGLQJO\

SUH O L PRIQHDW ZO UMH @ G WKH O HYQ\DWIL \E X W KARIQHY
VFRBIW KVYW XWGRDWKBURUP RWLRE IRDWELVSRVDO
UDWISYHVWSBPEGIZDYMNWNKNVAIRURY LQEBMR X QG
W KDGA V SRYR WISFHWL ID EGUOS/NVL Y §BEG D ZDYW H

K D E H HLQDS O DIEG#o D Q D NWIDA@AH , Q% D O 6 NHRVIXWUF K

LPSOHPH QWD WHR QMW K RBXURMMBWKSODQQLQJ
DQG GHVLJQ SKDVH

,Q % D QDN NKBNHVRH P S VBH VW ISFOLFGNHD H@W HWKIHG
$FFRPSDB\WINGU LINALEIMAK HVHS RHY BIR'VWHKSR OO XWLRQLUHFWR WIWHFROWXUH DQGDWHBNVNW U\
FDXVEH®FF X P X GHW WEGHLFGWHD ZIDQVNWOV KHD\UDPL©
'DPEDVERLPAKXSSBERWA L@WQIGU UL J 2 B/\WR B K H
% D\ U D® L@W) B IOFONR XM IQHINHHS FOUWER D J MAK%ID Q DN N D O H
*RYHU QR WRKINSL Q W HIUGNWWKWRHD W WDHIUBY KHURYLQFLD O
'LUHFWRIBDWHF X O RWHH \DWQB\ICH R Y L QRIHDFOV RUD W H
RI(QYLUR QPGER\E D QL]PRORBEE HGS RWHKED VW H
,QYHVWLUBWHAQEW®NHQMVYWKNVHGHO BQMRWHFWLRQ
HVSHFL@GO®WR G X FW LW Q NBM\DLFPH D\ U D PIQds
WKB®WSV8H VW ERIQGMHDZIQBRH. G D U H CGHAWFOWUEW B
WKH Y LUR YRHHD PRISGYVLIJPWQRRONY BV \EHVH
IRXQ\ERHDUWELNHDBL Q ZIDQAMHRHD \ U D'PIPODNISRVLQJ OLOOL\HW3HVWLFLGH &RQWDLQHUV LQ
WKUHDWYV WR KXPDQ KHDOWK DQG FDXVLQJ HQYLURQPHQW DO 5%RD QX W@V HG

'"HPLU|UHQ +DEHU $MBAVWLFLGH :DVWH

BUREOHP &RQWLOXHV LQ %D\UDPL
$FFHVVHG



https://www.milliyet.com.tr/yerel-haberler/canakkale/bayramic-baraji-ndaki-zirai-ilac-kutulari-korkuttu-10600217
https://www.milliyet.com.tr/yerel-haberler/canakkale/bayramic-baraji-ndaki-zirai-ilac-kutulari-korkuttu-10600217
https://www.dha.com.tr/gundem/bayramic-barajinda-zirai-ilac-atigi-sorunu-suruyor-1620294
https://www.dha.com.tr/gundem/bayramic-barajinda-zirai-ilac-atigi-sorunu-suruyor-1620294

,QUHV S RAJKM3BIU R VRAW K8-R O O HB QM -RFQFOLQJ 5HFRYHU!
RI$JULF X @\NNB DDONVHD B HY HOIRS HGX Q GWH H
FRRUGLGQDWEARQDNRNEHQR$VKLEBW KSHURMHF W

W KHU R Y L QURLHDFON R ) DUNL I X D Q)ORWHH WWKBHURY LQFL D O
'LUHFWRUDQWH URQPIQGBWEDQL]DMKMDQDNNDOH
6SHFBDA®YLQFEAMIOQLVWUBWHPRQWFLSDDQ®/ LHV
YL O ®B.DHG FIRQ O D ERE®BWH @ U W\W W O H PYH.@WDZ H V
DQGQHLJKERUKRRGYDPLOZORMWHS® WR\R DO
VSHFLPD@X | D FWOXHIHNG S UIRARY D QR.RIQEV D ZOIM bV
LQVW D@GIE R SR DPOWEIERIGW W LOODKHS/URMHF W
DLP MG UH YW KBAX U RDSID DSUWR W HEFWR BB RN D JL Q J

ZD VIR RG HEX U Q IUPI GRIPV SRYWMEHQYLURQPHQW
D Q @& K HULHIXNRHR W KSMUU S RAKHE U R DERHED W R WR S

W K HFRHD W DI UGRHBUAD F KULHQVIH UDYQREEDJWEHRIG LVAR/H U H E \
SUHYHQWLQJ FRQWDPLQDWLRQ RI LUULJDWLRQ |

&RQVHTXWE&EAURWHRKWK BU R YEG H DEUHQ ¥ DOGIH U
IRWORAFCRPPXQLSWHYHRBEB O O AW XRMBRAGHVWLFLGH
SDFNDJHQHKD Q/FAHX D O /8 D U NVHDMVORH JULFXOWXUDC
SURGXFQERQWUIWEHNWHD WLREORQRW X U R WXKH
UHF\FOLQJ RIHFRRPYHIBWNDZDY WK UR MDH.PW G
) URP WH SUHVHQEMRQ R \IH d DQDNND® 3 LRYLQFIDO  LLHFVRUDWM WRUH YW KREW URBO CBQUMR W HFWRLGS@ AN D 2 DY 3AMH
Rl $ JUFXOXHDQG) RIHWWI  GDWG$ SUO VRRG HEX U Q U@X) GRIPV SRY B/GHQ Y L U R MRACKWM L U
UHXMHRWKSXUSRYVKINEU R D GRIKOD W R/ WRWKHVH
FRQWDLORMHRIMDFKURQVHUY REWW HBGLWWKHUHE\
SUHYHERQYWD P LRIDWLIRIPWGR L Q XN DAQWHRIXUFHV
&RQVHTXWGBARWHRKWK B/U R YEG H DEQHDQ ¥ DQWH U
7KH SURMHFW LV FXUUHQWO\ LPSOHPHQWHG x QG HR DR FRFPORX Q LSWLHYHMRBE O O X AW IXREAGHVWLFLGH
23URMHFW IRU WKH &ROOHFWLRQ DQG 'LVSRVDO RI SBDVWN BLIHHQ K D Q/FKAHX D O /6 D U NFHDMORH JULFXOWXUDC
! DVWH 2 :KLOH WKH LQLWLDO GHVLJQ RI WKH SURMEEMRIG-RIFGER Q W U WEN WEHD W L R OR QRW K U R W.KKH

IRU UHFAFOLQJ DQG RU UHFRYHU\ Rl WKH ZDVWH L%HF\FOLQJ UHFRYHU\ RI FROOHFWHG SDENDJLQJ
SUDFWLFH WKH FROOHFWHG PDWHULDOV DUH QRZ GLVSRVHG |

WKURXJK LQFLQHUDWLRQ



TKHZDVWHV S RYWWXIRRES O HP HXQ/GHABKSHU RMHBWWDNRQRWORZYV

3HVW ISHLFAND ZIDQY/JY HEWS U R G XIFQY S YA FHRDQDW DS QBIRIRG- OO DJHV

ZLWWKHO D VWIHYGRCAU LF X OWW UBDOE R S X O DIWILLRIGNMY D Q V S\RRUW H G
GLVWULFWOOHEROILRWR AVK HWIKAD VWNR RYHBE® FHQWUDOL]IHG
FROOHPWLEB®W\UDIRMNVRUDQH OOLFHRMWBEIHY SRRP®D Q\

WUDQVIHUV WKH ZDVWH WR LWV IDFLOLWLHYV LQ %DOONHVLU IRU ILQDO GLVSRVDO

,QLWDDAEQERHGLQ YLOODJHYV }-APa ' .6 -8 7- oh4mbg st .- t-D
DQGQHLIJKERULKQRRBDAUDPL®©
GLVWRL%WQDNNDKOGLYVSRVDO
SURMBPMM\SDQWHG QLR

D Q@& RV K&H Q WALD/AVW IL FINQ G
(FHDEROMQW $OWKRWEBWDPH
DGPLQLVWQDMRRUBIGLQXWHYV
SURMHWWLPSOHPHIQWMBGE K
GLVWDLWWLIIHUSMWWLFLSDWLQJ
LQVWLWRWDRQMQ D QPIQW®WI

E X G JH VBIU@F WRL\FRIIW R G D\

W RWRD O FROOHKWILMYH
RSHUDWRR QDI ODB B RIVWH
GLVWUQ&WYDNBD@HH D
WRRIDO NJRHPSWIJULFXOWXUDO
FKHPLEDBONDJJAMVUIWB¥YHHQ
FROOHFWHG DQG GLVSRVHG RI

7KKELVSKRVRRRBWH P H GAMDHYD NLNWD.O € L | L G\DKDWAN DRY@EWDU D U H

H[DP Sa¥F UN LMY S MWWBHE V HRIB M W DULHOIK® CRQY RFEED/Q D J H RRH Q W

SHVW BPIEGIHD Z DY IMHN KQLOQW LRINIAIHJ L V OADKBHU R IKDEW HF@ UU L H G

RXMR QV L VIV WIRH [ S D Q /IERERUL \H D WK DYRQWHU LQVWLWXWLRQDO
FRRSHUDWBRRY G L Q OWDLGRINNKOLVEN HBWQ RW H Z FDWHR\Z HY H U

L W Q R 2K\ V&R O O X WWLKBHD \ U D'PIPG- D X \ENSH VW S BPIEG!D Z DY W H

7 Z K L FLKQ L WW D O D\N KOHDGX ®RVKKGHL V S8V R @ H FSW W VQINDFWW. P L O D U

L P D JW W K RVKBD WR X WKW/ VX B X E @IWW HIQQV L RUH V X U LOFHHGL D

UHSRUWYV LQ RQFH DJDLQ VSDUNLQJ SXEOLF GHEDWH +-UUL\HW2%D\UDPLJKDMDWHQHG E\
7R[LF 3BHVWD¥WERHVVHG



https://www.hurriyet.com.tr/gundem/bayramic-barajini-zehirli-zirai-ilac-atiklari-tehdit-ediyor-41746081
https://www.hurriyet.com.tr/gundem/bayramic-barajini-zehirli-zirai-ilac-atiklari-tehdit-ediyor-41746081

- K L OW KIHY D L GIY®P@HK MW I R Q W KU R MKQFAD & BW QN KW R W D O
DPRXRIWRO O BDR\GHGS BDHE D ZDY WK HMFG DR URGXFHU
SDUWLF L Q\DREHL R RRHBEQW KRHY H GD.O ORI W& L FAR X D & UDBI

NH\ SHUIRUPDQFH LQGLFDWRU

$VSDWRWMVKUWVHBURKMMFWL P X\ URIQ 8ED VR GW KBPIQ Q XD O
T X D Q WRUSAOLIBQUWR W HFWRLGRYQR W@/ KSHU R Y LSQ/RHK P IMGK.D WR |

W K HSWHR G YOFUMIR @ GS O D \B\D E R D DLQ@ K B VF N D L RDHL J K W
DFFRX@WY RIWKWR\SDRGXHWI KD O F X ODX\IL RAGRMY K H
SHV W SBLIFOHD FIRQIO DRMGH & S R\DHBEG W KIHU R MHHBW HR G QW V
DERXWR IW KW R \S D BN D ZLDQ/MWHHQ H U DAMMESE O H' H V SHWWK H
H[SDQVRIRQKBURM HRW $\WR Y HW K HH D UW K IS\H U F HHQRADD/J
XQIRUWXQDWHO\ VKRZQ OLWWOH FKDQJH

,QVXPPDILWKLKH REBMVKH{HP S GGDLW\SRVRIREWH P HQW H G
%DQDNNWAWDO NJIRIHPSWH VW SHLFHD ZIDYIWBIEH H Q
FROO IDRMEH G S RVRNGH UY\HI D URZHYRAKHBRQ VL G\WKMRW D O
DPRXRM H VW ISELFAHD ZIDQ/MWHHQ H U D@WHKSHU R Y LEDEWHLVDK H V H
\H D U W¥W VW L PADRKABHEU R S R B D R YFHW X®DLO/G\RVUHHG DQ R ¥
DQG KDV QRW VKRZQ DQ XSZDUG WUHQG



6 HARQ

7KLYLHOG VHDUPN ERQWUWRVWEHYHORSRRB QWO W HJ DMVEH G
SDUWLFEZOVWRQD JH PN QWIHRRN KEIL V S R VSHY W ISILFGNHD ZIDQ/IW H
ZKLFKRQVW DW K WHV IGRLPO\WY \RL B Q D \B\R DFO XUMLCRDEVHIZ L F X OW X UD O
SURGXE\QLRE]G D a MRXQ B/ QEEUHPXOU H J L RO KER Q WWM KM

VW X\GH HW® V VWKMQ R Z O HDGUGIZDUHQH VRIS VW IUFH\VEBIZ RR U V

UH S URMED /X O WMWPIRIM KHH V WY R SGBD DQI® U P K ¥ UWMKHD G
XVHUNJDUSHQWLSHBWWDBISEOH F DWBR YK R G VSRYISBIYWLFLGH
SDFNDZDIWXUWKHUWRH YV HDWUPW K QGH U WWIMHRWW L VG HV
SUDFWRLAEGNH U QVIKE@IL VS RMSG VW LFD EMD JZRVUWHKHRSLQLRQV
SDUWLF L@ R V\R LIRFOWR U P HDUVG H W DERGINVUWK&LUV SRV D O

S U D F V¥ XFHMNHLGPVE O H P H.@VHHUBAGDLVQWV R) 1196 BMYD NINDBDAH¥ R Q VL GHUH G
YDOXDEOH GDWD IRU WKH GHVLJQ Rl DQ DOWHUQDWLYH ZDVWH PDQDJHPHQW V\VWHP

7 R DAKIHYH WHH DP V DP I HG P HMRG URHDUAK GRLIQ FRP ELQLQ) TXDDMBAYH DQG TXDQWEAYH
DSSURDFKHY/Z D/ OERSWG & RMGHIQ) WDASHXALGHY DUH \KEMPAR P XFK G-EDMLQ WP VR X\H

Q\SR\ID DG P SIFW IMZ DVGHP HS WDAKHP RVAKMIEEGI P HMRG | RUXQGHIXEIAQ) WH SUHYDBIW
YIHZ VP RQJ SIRGXFHZ Z KR DUH ERIM WH ILQDOFRQKP HYR' WHH SURGXPW QG WH J URXS P RWV
DIHAMS B\ WHUSRMWIOKDP \Z Z RX@ EHD\KUYH |, Q DEAMRYQ DVSHXNALCH UAEABLY DUH WH [ LWV
SRONR WHHHIH IRU SIRGFHY HWDEQ) STQNSIRMARY SUPIH/ FROGAWY 1Q G-BW

LQMYEZ VZ IW WHP Z DV FRIGHHG DESURSUDM LQ RUGHUWR XQGHERG WHU DAIXGHY \IRZ DB/
SHXAFL.GH X\H DQG G\SR\DIDSUIPAFHY DV/Z HODYVR GHMUP LOH WHU SRWQADOURBY LQ DY DWM.QDAYH
Z DXMP DQDJHP HQAWP RGHD



'XULQUKHJH S D UBIKW R B KUHH V H 3 U FIO L PLLAVD K UZHL BFRRQ G X E WG
UHSUHVHRMM R B DR W L VDXQWD B BNUR/N W D WEER @ FH S WXPKZ R U N
,QIRUPRWERIBARW HEM\L\R BV BRMW X ERD'EG XRBHEWDREGD VWL F
SRO O X \QN RIH J LZRIDR EW D LQRIFE K3 R Y L QLALIDFOW RUSDIW HVX OW & U H
)R UHVW/KIU R Y L QLRLIDOW RUMW HYR Q BHEMQ L ] D /&8 P B WBHIQ J H
DQBXQLFDXWXR U KWILIDW L KKMD\B/HK® S/HHFR 5 ER Q G D B WK H
UHVHDUFK

$GGLWLBQDREKHHO G DR BINMW XZ®\F D U IRXBG! S RD QW W R K N
FXUUWYBRIWH UL F X6 WRKE DA REH JLREH DWW X G IHOVWABHOD Q W
SURWHEWUHRQPLQBEWRQSHVW XNB®EMGLYVSBVYDDOW QF KNI B UH
FRPSL®OHD&RQWKHWRHX UEB VR UP X\WMNREQV D UGIH B U WIKQIX P E RU
IDUPBQB%H VW UFMGBW KL\ VOUHLYRAKIHH D GLIQJL F X © WRXGHORWWK H
LQWHQVLW\ RI SHVWLFLGH XVH E\ FURS W\SH

3UHY LMRXX/G QM KW R KLIDFYSHU L P DIRIEG\RHI® U P HID\RIZ HID@BZDUHQH V V
RISHV W LLFQ\G K B IHK D Y 5E RRADVQES H V W K & IAE H H 2V W X @/LKHIRW X \RHDG
SHVW LLFH\G BK D WHHQ H U B [S@\RWHKE4SUR | HV B DRBGORY O MG BIW X V !
+RZHY MKGIL W H WIHW KHHEY H D BUIEY H BVKAKAP X O W D DG IR @ VEDR MWHKG
IDUP HDW\S HV W LUH V@ BIR W B E W1 R FXYWXIGOW K V'8 H F ERVWH DW R PV K LV
SHUV S HW¥ WHMHH R DW KR @/\W WMEGDG L VW LR O WILRGIH WWO@IL P L Q J

Q RR\Q @ARD W KD ®/@D U P HIQ\RIZ O BQEM D F W HB B USH DKV EX VO V R
WR VSHFLILFDOO\ LQYHVWLJDWH WKH GLVSRVDO RI SHVWLF

& D WHD W D NWROH OBV DAHGH V H P K W KVRR IGDRVX @G | OKHRS L Q LDRYQBY
VXJIJHVWLRQR HQW D IHD U L F X CSARGXEDDLERHY W IUFH B BLLE@WKUHV
.D]GDaODUO DQG (GUHPLW *XOI UHJLRQ

ORUWS H F L | L BIDLO/OR W PD\Q D NZNKHOMIGH. V SRV R KEHFMP S O H P HVQRAHH G
VWXEDPLGZKBWWKID UW L F DZDW HR@EXJJHVRILRPHHVLGQQ J
Y L O OZXIHHSI®D F N D Z DY JARHO O HW VNS RDG-H IIHIR W K RRUIHD U P H QRWV K H U
UHJLRIQWD EORR QV X 8 WWMRU P HDUNG H W DRLGZ K URKQ VW L FEMG F W R U V
WKHARQVBEGHPDUH\OS R QR/EIEVW S DIEG D 2 DY B SRYB@/ KNLY ZV
DOQBXJJHVWHBDV®KEGS S UR SWLL\DSARH BV RAGAMWHW XBL PW B UR Y L G H
Y D O X [SEDQMDLG H V L J @LSDIU W L F IDSDEFRR0 R SIHADOLSA FEND A TVIW H
PDQDJHPHQW V\VWHP



5(6($5&+ $5(%

,QV H O H FWKIHOR J U D S/KFLRAEDND K H H\O\G X\B KOHF W L DIQBRMD UU L H G
RXWLW KA REDVGE ULWQHHE LW LPHRQEVY RFID 6HJLRQPBOLF
3 R O L FSLUHR/NZHHFM D NCHEG HW H U A D® WJRIWD & H F L & KIDWIR X E G
PHDQLQUOQGES SURSWEBRWYW 8 KIFW G ZRWRIP R IW KGIL V WK WHY
LQVWLVDQWQRQ Y LHEXIDAMA LVQKS ¥ R MDHIBIR F DDAOHEK H WAHK H

¥ &R O O HOFQML\RSRR BBV W BBLIFGIHD J DY WHHUY R MLHPFSVD H P HEQWVKHG
%o D Q D NANLCROH. QLALIDOW R 1$D WIHF X OW FRIHH VWO ERLEDUULHG
RXWFFRUG URDAB U PHUY YW KGL V WRI%: VDD NEN-DOONWD\Q D P L ©
$\YDFOINQBQGPHO%DOOKH V&I LQMGIH R J U D SHRLSFOMD K H
VWXG\

6$03/,1*

$VSDRBW KSHUH S D (SIXWU B B WHDUA-R O O R BWHAHE P ERIML O ODUG @ D J H
SRS X O DWHIRK@ERIUH J LV WHUPHIGW) B U P 5RJI L VW B\B W HRDG

W HF K QALHF\D D HO U U @/IK@EL V S BWERGILPF/D H P HEDOWMK@& D QDN N D O H
3URYLQEUBI®GWRUBWH FX ODAPARUHVMWQUNKMHOHBWM® ULFWV
&RQV L GW KHORIMW E A/ MEDXRSH Bl @IG D V L B IMDIBWH\F L\E KIAR Q

S UR E D ¥ D® ISWPHW KZFRRX @ & R \D/$ S U R SWSHDRAL HDFXORMIDP SO L Q J
DSSURDSROLEER QY H @DHQM D VRIGERQ Y HQ WIWR QR E W K RIBY
DQGHSUHVHQ\WDMNN KRRIDVY Y XP P SQORED G HW H U LR G
IDUP$B V¥R UG LVOKNBD U J & WRHER NV X U YSHD\U W L ALLGS D VWD ¥ W
FDOFXODRSRUWUR QDR XWMR W R PER W HJ LV WHIUBHAEW K D W
GLVWULFW 7DEOH
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)DUPWXIU YIHURAH W K R G R OFRKI. € D @ Q WIHYH D W&ARKQHINFIVR Q BAAXUU YWH D
WHOHSKRQRWYVYPRERWHKRBG®HH PGV X L WOWEBND VLR GHFLEKOW
W KWX UYBRWX CEGIF DU URXYD FH W R* LYFHMY KHL GHHR JU D SKKAFESI PLWH G
WLPHIUDPBR QV W EXICIHWD ¥R QV L GHHKIDHER VIW | H F WD WAHR H DW K H
WD U JE WRER IS D U W L ZIRSOEENR R Q G X K WYLHBWL V WD IURWVA W B QPIDFHNH W
GD\WRZHYHBDROVRFRJQLKBBO \VRORI@ D UN HW ROCHURLHGW VR

E L D WHH XQ QIR P M H D GVLKQSIUWR G O RWDW N FRW K L B 1L W WOILVQ WAMMXGES H V
SUDFWIHIHDW S OQNUVRWHB YGRQPS RYIVK RBF S D WHRGKIH Q HILDDUP L Q J
SRS XODWKIHRUH | RWID VG HF L GWK@ WU Y M K\R XIDAERIF R G X FWEYA. OO DJHV
$FFRUG LALVBKKHH F H S \R %R QR Q D N&HD@WIUDEDP H @G L V W WKWW' Y HH W H

F D U LIRDEMBK U RED KYOLVW\WBRW E L @ R @10 U NLHOW H UY Q BZ @ O/ YH @YWK H
&HQWAL/ODWIGTIN P HEV X U YHN VYR Q G X BWE G RZROMR UP HQV R X QWM U H G
PDUNHWSODFHV LQ WKH ILHOG DQG LQ YLOODJHYV



7RPD[LPLIBUWLF LN YMMRYH\? FR QGIXPPWH B H W $IOHDIEBE L OO D JH
FRIITHHKRXWHR QN G\GKA-R O O HEWH R Q L Q& DXMIKTHX H V W L RZQDAKH. SV
FRQFIZNH XHVWIHRIBY U H IKKD\O\ VORIHE ¥ O HDDBR V V DEYRH GLHDIGRLD J
IUDPIHQIH WM XHVW L RZO®D HUW WKW RELIGRW Y BWHE K L PKQ FOHD U
TXHVWLHRUBHN WK H PR YRHIGH Y L ¥ VD0 HV DOV DXOH VW L RQ@HYHO RS HG
FRQVLRWVYIQBWLREWR R/ID @ X H V WAKRHDWW L PADLYRVHFER P S ONHRWEKIU Y H \
ZDV VHW DW DSSUR[LPDWHO\ PLQXWHYV

6859(< 48(67,216 $1' 7(50,12/2*<

LWKWOWH RBM KR WBH VSR Q VLHE\BOIDWWR M WKW HOVE X 8 F X RIDG
SHVWLPQGHRUMSHFLILFQWIOSEO D\SWIEEND RIGHVWLFQ@&HWRNV
DJULF X85 WK&DFRNOLISVR WRIGRARGH F X D QW@ D | HSAK\E KIHID GHIWR ORJLFDO
VXVWDLODELEGWY B HV IWDRIDMHAH Q WIAD QG HEDMWRZHYEBHVSLWH
W KSHJ HY D 6 MKHBVWHE DWHX/Q G H Q MCKEMORBHH WYHNOQ RZO W@ IDEZDUHQH VYV
DEREMVWLFLGHYRERMBIDIBQBYHPRQDUPHAKMX VW KHPRQBUH
PRVW H[SRVHG WR WKHLU HIIHFWVZUHPDLQV ORZ

7TKHRROQ®&®IULFXQWIXOUH | RWMKR-Q LWIHDGAW LR ®Y GH- QEMVWIIRLGH YV
IROORZV

¥3HVW LDALEXEW W DQWHIDRSE G H Y H QGVH\QN U W §/U DUFF\SLHOROW. Q J
FRQWURIODEBIYWZLQFRIBRQWEBFRHSYOD RWNQLPDOVZGWIUH. QJ
SURGXFWWRQ IUD QV S R G WADWILIREPQVELLIRRF HVRILRR D JULFXOWXUDO
FRPPRGLRUMHL PIMM R UZKLFRD\EHDGPLQLWAWRE QHBWIER QW URO
HFWRSD U R MWW FO XGEVWDQWHDREWKEGEE \S O DWW ZWKJIJXODWRUV
GHIR O IGIHYW FF D MY W KLIGIQRNNS U R QW L E IDVOREXE VWD 5 GWR G

F U RESIVI RRUBI | WKHDLL YWHE/WMWR WWHKFHB RE HW H U LR X D MAVIR @IHU D Q VSR U W
WG R HOR IMQ F O KHELHV L G O] BERDANG Q L P@XOW U LIRARB & GHMWROUY HWHUL QD U\
PHGLFLQHV !

$FFRUGALRYBA8RLVR Q7 PUEKDRHIVP S DQ HEB W KX AGPMVRFLBWYRQFLGHV
DUWR[ERHPLVRPEOVWRQHAEM JULF X WRGROOWDLRRGWKHKQFWLRQV

SHVWLFRGHRO D VVILLQMVEFAVEWR LOQVHKW Y E L FWRH@2BHGR U

IXQJLFLWERLX® JDQBED VRGN K HF KW P L\AWD O X FWKIBBI§H UR X S GV R

FDWHJRULHV VXFK DV RUJDQRFKORULQHYV RUJDQRSKRVSKDWHV RU FDUEDPDWHV



7KHRUJD QRIWHXV R MDHFRMKUHH VH D B RRHHWL I Q H G
DQGP S O H P HMDKMHE W XO5G RBS\R V L \W O R @/HRUK H

O D WEWW HILQ IRWELHRWQV L FR BH YIS M U LMW H UXIL\M K V
IDUP BQ\GH VW UHMVEBIS D H WVIFW & Bl DWE R BGR
HQVXUWBDAMFISRVLWDRGHUVSHRZW UYHR/W
HPSKDVL@EIGGWRD L Q W IVKY FIDY L VQBEMHAQWLILF
REMHFWLYLW\

'X UL QWKSHU H S D IROW\KIHR BV W L @ED WHHIR UR ¥
VLJQLIDMDMNDIMILR/GWR B W KTHX H V WWLKRROEDIG
DVNBGBKLPKH UPKR YXEHEVHBUHOLPLQWHWYLHZ\
ZLWRUPHHYHWESEV W DB BRIPY R QI H WBH/G
¥DJULFX GWHNPDEDYPH G LFLOSRLVREFKHPLFDO
PHGLFL®HHHBLOORHI¥LQVHFWHLBLMERE'W K LV
REVHUY DWKIMR BUPRVWIHTXHRXWHOB\ IDUPHUYV

¥ D J UL F XPRHPULEF &/Q!ULLPTD ZO W KR VHQV WRIID G
¥SHVWLBNVEHY{UYRUPMRUGWBUHYFRWXVLRQ
ZLWMR UJD QL FS B DWW HEFWR R QEWHVER UJDQLF
IDUP L ®JWHIO ®RIGIDRHGELFLOYKMH ¥FEKHPLFDO
DJULF XPRHPLEDO B YU H | HIUQYHLEH O HY D WWFWLRQV
RI WKH TXHVWLRQQDLUH

), (/' :25.(56 $1' 5(6($5&+ 75%,1,1*

7KSODQOQREP S O HP H QRMDKAD R/BO O HFKWDIRAHD
WKHHO® XGNUFDUURK®QGMKFRRUGL@IWLRQ

<HUN YRFHBW X RLIRR/S H U Z WMVKKFHR Q W U L DXQVGL R Q V
H[SHUVWRLV&DQDNNRBPBIOHYHORSPHQMRFLDWLR (
%$<(.$ VWXGHORRVKH SDUW RHQRWF LR MR\

%o D Q D NANCDVOHHE DUSAD L Y H URV[ISW UWVRW K<, U S0 Q D U
6XVWDLQBEYRFLDWGERYPSHFLEPPOIORAUGKLQ

W K*H) SUR M3ORY®6W OAMP DEAP DO % IR NX W QG
YDUXN “JEHN



LWKMWXMDPHZRIMWNGH L QMG HPHWKR G

W KSHO D Q RLIQ 8 D BW L YOLFATAHWR R)H FHV VD U\
SHUPLMQ/G-RR UG L QPIWWLKRIY H O G ZRHJUNH
RUJDQEZLMEKK\HX SSRIWE¢.$ 7KH/ XUYH\V
DQGQ G HISQWKH UX HHUBNW LPIDBRQ G XEWH G
VWXGIMEBWKHSDUWRKBRM. ROBDQDNNDOH
2QVHNDUSQLYHUQBHURR P S O A WWHKKK H

VXSSRUW RI RWKHU ILHOG VSHFLDOLVWY DQG SURMHFW SDUWQHUYV

7KH XU YBIQWGQ W H UX#H HAYU LIRLXHEB. Q G
UGDQGVK \HDWUX GRIQRFAL RDKRRK\D @ DNH Q
FRXURGWHVHDBHRK BGV LWQK WX ®LGH/
ZKRFRP SO HWHOG VIHALGHEYIJIRMEK LV
SURMHKFMYWXGERQWWLFYBDW®E QW KOV

V W XBB\% D BRWW K WIXWP P HQ W H U Q WKL V$
7KHLH®®DLQHYYZRQBHOL YEHAWHISHUW V
| UR®H UN #RFHB O/ X @IRFR\S H UDQEVWHB B R |

'U 6HGDMD GRAKXHW UD L ER@G X AWFIE WR
IDFIHDSDUWL F DSIBY RBHPBYQRRYHUHG
QRRQOHQHWRBOVKMXD JULF X5WRKE)DFON LR Q
SODQMWHS WY WOFQEBEIN S RQ P XEWRR YR
IRFXWBGHFLIRRVROVIHQGQ GHS@WHUYLHZ

WHFKQLTXHYVY WDLORUHG WR WKH FRQGLWLRQV RI WKH

ILHOG

JURP (QXPHUDBIRIL @ J



6 HAIRQ

‘LW KMWXKWFREHWKILHB & XBVXUYZDFRQGXFWHG
EHWZBEFWRPWBIFHPEHU ZLWR UP HQ\V D 1HG
DIJULFXGWRGRBVOWKG LV WR L% YD N&BQWUD O
%D\UDBLYDFONQB QG PHO©%DOONHNVRBID O
IDUPHUV S WRGHMRMUA/U YIIDHZAH & R 7IDIAVHH FW LR Q
SULPDSWUBV B QMWD OEDVWR QW KGD\WRO O HB R/ G
WKHVH IDUPHU VXUYH\V

7KURXRPBUNHWD Q@@L O O/ ViR WID Q D MHIBRW K H
VXUYHDFH WRLIQWH UZIHUMR Q G X FAN MUK

IDUPHUV S URRTKIUFEKE §UR [L P D WZHHQR-D U LRDHVB
GXULQIOODUWLARQVLGHUKPUO O ZKHWUW K H

SDUW L F L3 RVAIM LRDEVBK ISIUR G X PMHKLIRHDOS X G \
ZDWEGHRRYARRBRUWKDQ Y I0® JIHQN KMD UGHWW U L FW V

YROORZDQ P HDWW L F ISIUDWH RIGQ ORI Y B\YG
HYDOXBRWXRQ@WHY SR QVARP SO MWUHRURZW U H

LQFOXGHG LQ WKH DQDO\VLV

'(02*5$3+,& &+$5%$&7(5,67,&6 $1' )$50 6758&785(6 JURP IDUPHU LQWHUYL
MLY LGHOAFRJIE\H S HWWIYIW L F X ®WRXGHORW KR ENBI H Q G HIULWGE RLR Q
ODERENHUY DWRW B NHDOVBXFR Q | L UPKIEWE YW \U B K R OVBWIX@V KUHH V H D U F K
DUHDERU L Q WWIWNCFBI\I D U GRIL QW H GLGISH WIK@D QBRFEXOWLYDWLRQ
KDUYH\DWBYH S DIURG XKWIYDHUSIUHGRPLEDQWSHMEZRPHQ@KHUHDV
WDYRYROWKERIPDFKL@QWKHD UNHRIS QR G X AWRAR URI WX QGHUWDNHQ
E\PHQ7 KXY WDBH UJXMIGDIW L F X ®WRGHOIY BR Q N HMWEUH J URQ AR Z
JHQGHU EDVHG GLYLVLRQ RI ODERU



+R ZS O QMR W HFFWDLFREDUAFIMY. IR EDWQIGR ZJHV SRQ VR BHO L W
GLYLGHSGS HRGV KW\ SRIIF URW K\HF DRIE UR G X FDMQ®& R H
HFRQRPOLED RIWKB U P IKRX V HR BIQ®/ H UTSKUHLUHHLRIY H

V W X\GAH NIIDQP ISBIWe/ S HEG DYSIWR W H § WV W & V¥ IBGXHG

SHV W LSTLFN-D TG HV S RIEIAE G UV W U LE X VWIRBR
FRQVLGBOHIXKWKEDZB WD NHRQ FOXRGRHI@UPHQV
WKH LQWHUYLHZV 8OWLPDWHO\ RI VXUYH\ S

7K HH G X F DOVHLYRHEMD U W L F LIS R\ HVD\M RIW O HSJUDROIR. 10 H
SURGXE®@AM N LWHK URDHR 1 I R XKD ® HWK DX LIJKFKRR O
HGXFDWLRKQBERPSOKWMKEKRRPG KHOEQLYHRYVLW\
KLJKHGXFD®HROAHKEH M HJI X DD 2 QWW KBIH V SXROW K/ H
UHVHRUKKD UP HOILLQ/BDSF R QG X EW&IEU JT R ON LL\®
FROODERUDWLRQ ZLWK .RQGD 5HVHDUFK DQG &R

7KWPLQLPRBBPRQ@HVSR X®NWQWHKHD[LPXZDV DQG
W KCHY HUDJEDYV \HDYNMUPWUKMGD QBERMAFR X QRWH G
ZKLOHKREHDORZFODVWOMRKQDUPHUV2PRGH \
JLHOG 5HVHDUFK 5HSRUW 3UHVHQWDWLRQRVLIQLIGEDQWHDF¥FHUDIEDWREVHWEVHNGZHHQ
$SULO dDQDNNDOH UHV SR QUGHQ W \F B U NHOW/K RAXH Y H\M GO OPO WK R X J K
7XUNLNVWKP B UM WBIDV X PRI R X Q IW K IV FRX QWH U SD U
LQNVKSH 6 DQGXURITH UL F X GW X O R KTHGW\E RR X W K
GLVHQJDJHR QWP LRUH D WK.DO O HRMIKAR QW LQRDWLRC
IDP LI®\U MY BR QW U L% RQLAFIU H@WHH UIDIHPBIIH R U
FRPSDULMRHIIULF X ONOWDRRNOGIVHDBRRGXFWHG

30DWLQRQOLQH “7KH (GXFDWLR@PRIGHO D QyD WHR EZWEER H GOW HROKY% UNL\H IR X QIBKIHY HU D J H
)DZEﬂLé\IZV;/VO/,XQwF\;LlQJ3 2FJWNEVHO W XUDO ZXWORlDUE[BLUNVIEH 7KH/WX)QDUPEMO\ENI)RNWDU
IR U H SR wgpeH UD I HR | )DUPHLH/AIL VW EW KD UPHU

RNWDU 8 XV 5HVHDUFK sHsruws  SHILVWEBDMMHRRQ KDOG@MUDDBIRI  DFFRU®BRIH

+eUUL\HW 27KH )DUP LRI @BSHHEODMIGRQ , v OLQLVRMBUULF X D QYRWH V WW\L Q L VDNVWEL X BOILVMWIKE

) 7XUNLVK $JULFXOWXUH DQG )RUHVWU\ -RXUQDO J
+DNBQOVR\ 23UHYHQWLQJ OLJUDWLRQ WR &LWLHV ,V 3RVVLEOH E\

OHHWLQJ ([SHFVDOR RGV2UPDQ 'HUJLVL



,QV X P P DW KTHY H UIDIRIW KVHX U Y FB\BIREG XLFQW Y W XFGD\R \PHDOM F K H V

W KQD W LIRQHDUBKH M S R Q & H @MOW RNKRED R QWK KDBH HHR JDJH G
LQDUPLDLUWKHV X & RZ/LDQP Y H UMD[BH U LRIIR¥FH U\H D UYA D D00 O
ZHUMXOWL JHQ HDREIRYB QP L[EHIL XK HILUYQRQ SUWRIHVVLRQ
O0DQ\SDUWLFDRNVZWWHKGENX HV WALRME K UD VMV B VxV L QFRH
IDWKHUuUV JWRLERQIBMKNERVYR @I IDPLWUDG EWIYRBRQGHQWYV
ZLWXKHWYDQ HDRYH[SH U LHQUHH S D UDQIHD\UHHY H D/IOK W L V
JURX®DVLIQLILKDIXSDREWR RA@Q G L Y IZE& YWHAKF K RREQ.J K H U

H G X F DRVRLPRS@W R & K A KINUX J J FAVRABMAVHD P DADIV/@RF O XQGIZER P H U V

W RD U P LRIIN PIRUHHG X F D WBIGG XAKGNDBGHFHYWRIBER JULFXOWXUDO
SURGXFWLRQ

3UHOLPLQWHWULYQ & FZ A WIBVE ¥ L JIHQ & \ SRHIF U ROSUNHH 1 D F WLRQU V
SHVW KNIEFAGH U H NRUHUHHY S R QZG-HIHWNBIBR K RAMWKKVHHR IW K H L U
IDUPODQ®KSHU LP FURWYK X O W L Y\ADRMSK GBHHR G XFKM Y HU D J H
IDUPLPHPRQHV SR ZONQMHFDDBESUR[LPRMWHOBWHYQLILFDQW
PDMRULW\UHSR UDMHPERED HW K D QG H F IRIMIVG G F R U GMLADK H
¥)DUPWUX FOXXWYH\ ! SXEOLEXHG N IBWD W L, Q@ WWEBVDEW H

RIDJU L F X IORO@DEMWL R QZ® IOW KALKFE VW H JRU\W K H
SURG X PWFIDRQV X U YSD U W L FREB @ 8FR\Q V L GUHHBHGH V HROIMWBW L Y H
QDWLRQDO DYHUDJH

)$50(56i &523 35()(5(1&(6 $1' 6&$/( 2) 352'8&7,21

‘K HQ V V HV@WHHGRAR/X O W LIMDRBMWR E V H WYKNIGBU R G X B R/ZE)

W KK U Y HDHU® B URR Q V L X MINAKBARR FFIDQ POV P VO KFHU R S V
W K B W DROGMON KWHH J L RDR Q W K HW KRD LBU RSV H IH BWUHIED UJH U
QXPERWUDUPBUWKRZEHORGE URSR WRLKRHU H T X HSFFRUGLQJ O\
W R P D VRFROHLMOHOVG S S OWBIP R QU KHR VAR P PR QOR ZU RB@N K H
YLOODJHV UHDFKHG WKURXJK WKH VXUYH\
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o Bl T
ODGGLWDRWHUNOMBY O XXKHME WILRRRRAFI D O L] B WR RWLFE YD L QL QJ
ZKLFKRX UKD SHRG X KIQRYZ® HGEIGHW W L WEKIDHNS H @ W IXFVIBGHS O D Q W
SURWHBW[MRBUFR QU P WUWDW KB HD\UB R WH P E HRIYD Q X Q L RQ
FRRSHUDXWLYAKIHQWHU Y ZEBDANQ G L FW WBUVR Y L Q FL D Q. UHMVAWRRUIFDMY H V
$JULF X0 QRWH \RW UD QLU B LDQIG[IWV H QSALREW IL oM HW LODQQJI® H O G
YLVLRVGWRQIRUPUP DER IWVW XNVEGHGLVSRRXQGHUVIMDRHU V ¢
SDUWLFLODXWAKERLDQ MR V ISRIQP F WIHVHVR QZGHIHWNHIGH W WH B \
KDBY BWWHMNGHG QLQJ LY HHRURREHRG 2D \ RIDUPMWWWHG
WKIVWHKDSDUW L FILEFWR XK G UDLQHQ MNANSHGFW Q WUWRVBKHVWLFLGH)
%H\RQELWDVRXQEBKRYO\ RISDUWL KB®GWVYLHQWEH RGXFWLRQ
XQGHU ¥*RRG $JULFXOWXUDO 3UDFWLFHV] ZKLFK ZHUH LQW!

ZLWKKIH. RINHH SE§8 YW K VK@ G FIRIQ WWRER Q G X FS/OIDIVR W HF QUG IR Q

W KWHX S H U YRID U R QF X BRQAOMWYIBQ WR/Q R PK N @S\WD U W L FAFSUBYN W G

Z K HWW K E Ui WS H FIROQOV DLLAY K M V0 O R WH&R O O HASVH\RWE PEGIID JL Q J
ZDVWH VWDWHG WKDW VXFK FRQWDLQHUV H[LVWHG LQ \
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3HV W LED @EHHIVRQ R IW KR FIR P S R Q RIIQAMM U D Q \BIHW LIFR® 'O K 8
*UHH®!I Y RO X VA RIRVW+:RDO,GJORERRGHJILBFHSURGXFWLYLW\
RULHQWBIGONFKDQLIHSXW LQWBAORQREXOWXDHUEBXE®XUDO
SURG X AMWL\R\EPU H DB E R ® AL PIHO RDLIMLKMWVQ R Z O E® JBHX O H V

D QIGQ V W L VDXL RI Q WEXHDFD@R G B RIQ/Y H Q WV LIRIQIX® WRXGHOFOV L R Q
PR G HOW KD PWM L PMKLHQ F U H DUVH DX HDQRAH Y HRIS\W DDQQBQ L P D O
GLVHOGXYMAROLPPKHORBIGSIHV W LEEQ B FWVKRHR VIW P H G LSOID/DK) W
SURWHFWLRQ PHWKRGV FRQVLGHUHG E\ SURGXFHUYV

+RZHYHDVLQSXW G HSHRGHQWLRQF® EWRDPH. GHVSUHDG
ZR U O G ZLHOWHN LIFQ BRIFVD W KX E MRHYFDW LEKEDSWH M GRBW X G L H V
H[DPLQWRPHJIJDWRSEHRSW VW LLFQG K MIFWILY HU H GRLE W Q
KHDOWHEZQQ X P E U VW LFFILBWMAR HT X HV W L R® H GPIVR RGD | H W\
$GGLWLRQOKHD YUHO L IR@FKHPLEDRSXWWL JJ HUGHE DRAH

VXV WD L QIYEHMDILREH VW LE R @M UH F W L B QN FQEH H G V

G H Y H ORM\HLO/MVIBETHSWEHGEF R Q G L W K RMDWUHL WHR K DRADE/H H Q
GHVFUDBMICHS HV W WRILHEHG P SO G FAKD UD FWEH WHARQVWD QW
GHYHORRRMH®EMW VW LIFQ @ KMH H\GR S SO K HRL QFUHDPRYD W V
7KH LG HV SIUHEEF R Q WXN\RROSOHHVGN LLFQBERIMWE H Y W@ G Y H U V H
LPSDRWELRGLY HEWVY QMW RBIH E DWW R D UIRHFX)W U W K H WP RI H
DFW L RIPAKICHVL Q B WV W6 BIRGH S H R F HRUFIHWNPHRW RSRO L@ WL R Q
D J UL F X DOVSXUIDYF W X DQVQ BBWYSU R G B MWHME KGHL V@I OR.IQ J

S X E OLLGFV W L WAXKABOR @ R Q G X FMAN G IDWQRXKX L G HIBU P HRUDB O D Q W
SURW HPWIXRI@ URGNEBH B8 H Q VLR K F\HHE DYOHDK HE\HY HORSPHQW V
GLVFXVD/QWE A V X @ VU BB §IGQ VW L W X DIDIR @ Y WWE (DH\G
SUHIHUW®RRZPSHV W L MKGHVHD Q & K HAIWV S R\QIBAMK FLSHFLILF
FRQGLWLRQV
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LWKLQ WKLY FRQWH[W IDUPHUV LQWHUYLHZHG LQ WKH VXUYH\ ZHUH DVI
IRUHHGWHVRS O DERIW HOXHBMUIRGXFWLR®RWKBUPBDQVYZHUNKLYHVSBQRNLGHYV
VLIQLIGEDWMB R/QILWKREVHUYRIWLERKYV SYHDW XF HGKHD QVZBOVR Y H DVMIKHDGK H
OLNHOLKRRG RI SHVWLFLGH XVH LQFUHDVHV ZLWK WKH VL]H RI WKH FXOW

&RQYHUWPRARMHY HWKUBUHPHUHS R QWHWA QB VW LFHIGHDV W KWK H V VGLRRMPKUW M | H F W
SDUWIIAXDY DWW RGHH U P MRZ 5UHZ W L FR B FB\O' RVIKHXMU W KBHUUP B Kl RV W DWVKAIGB\L G RXW H
SHVW IZAHUEHN WHG&G L WILXRHQ/DLERRGMVW H USHIARIOYPIBIRVOIKBGW KHIHIDMRQ R Q XO\RV W
RWKBUPBRKRSLGRXWSHVW LFH SRHWWW @& HH OLRIGRYG K \ V LFFFD@WHRVXK RIGH/QD VN H G

DERWWHIHDVRQR Q XWHHV S R QZGHHIGMWH/V HAY WIRHRGO WR S O HRIIBAN NW B H OWM RRAD AWK D W
DSSOLHG WR WKHP $FFRUGLQJ WR WKH UHVSRQVHV

e +DOI RI WKH IDUPHUV VDLG WKH\ GLG QRW XVH SHVWLFLGHV GXH WR WK
e &RQFHUQV DERXW KHDOWK LPSDFWV HFRORJLFDO FRQVHTXHQFHV DQG



7KVL QG L MDRDAY 6 R Q F HDLIEGRK M/D O OB KHHQ Y L U R G RHQ WX HDQUFRHH U V ¢
SUHIHUMWGHR VIWH T X HFQ WGBKGD WRI® DH O R Q RIPR ¥AK X \L I R X EG

L Q D F F X\URR/QHF OAKIGDHIDAR Q X ¥ B UAH J R U HRVBHEFOWY LED \GRIGD HID W L Y H
SHUFHRWRMHPWYVHRYHURIQRQ XVWOWWIGVERLGHIEVWLFLGHYV
EHFDXVH WKH\ FRQVLGHUHG WKHP LQHIIHFWLYH

J)DUPHUV ZKR UHSRUWHG XVLQJ SHVWLFLGHYVY ZHUH DVNHG IXUWKHU TXHVWLRQV UHJDL

e DOWHUQDWLYH PHWKRGV WKH\ HPSOR\ EHVLGHYVY SHVWLFLGHYV

¢ SHVWLFLGH DSSOLFDWLRQ SUDFWLFHV

e IJUHTXHQF\ RI XVH DQG

e GLVSRVDO PHWKRGYV

7RDV VWM KM W AVRK L FSKHV WX FVHB BF R Q V FERKNMBDH PAH VMHV N KH'R

\RX ILQG FKHPLFDO SHVWLFLGHV HIIHFWLYH LQ SODQW SURWHFWLRQ"y

SHVSRYKRYWEDYWHWHRF O HRWO VHOFNXWWH VW XVIHWHID UG K@ L U
HITHFWLYRE® XVWRRQ V L GMKIHIHG I H F W IKY IRV K FGUHW SXCWLHWIK H P
YLHZHG SHVWLFLGHY DV LQHIIHFWLYH

$GGLWLRQDIAIQKBPERUD UP HHSR VW B@&RILMSKH VW L\W K& DW R
UHV R UMBKGV LF R QWRHRVDK RSGM | H U N G WD D Q MRWLHRY J D G D Q W
SURWHS WR G KFEW Y HSU H S CDUHBES S OW K ERAQS H V W IPRL & X B K IVV
GHPRQV WUKDMUBRHUMIQF R QW L QXFOXRAN RO X W.IOR QU®WRWHFW LR Q
3HVWLRMUIGHVHD BEHDD FRPSXOFRWREH I L Q MROWMYP R QWK HV H
SUDFWLFHYV



" R\ RX 11QG SHWFLGHV H I HRYH'

,QHHFWLYH SDUWLDHCFONL(Y H (MHFWLYH

A3FPE O+ B-FES. ADEEDBDOD. &AD4ED 6 (- 4+5%
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IXPHURYAMXGDMIHPRQVWKBHN D@ H D B MWHR WMV W LIFQ BOX@GK BES D FW V
RQVKERUPRQDWERILQ QKR P B QB[ WH QIGQ W R LOA\ Hs VDU H V WEW U H

DUH LQFUHDVLQJ FDOOV IRU EDQQLQJ SHVWLFLGHY RU FRQWUROOLQJ WKHLU XVH $W
H[LVWBURWHRBALY LG RBARY V KDOR KHD GIWKEZWN®D QG GHYIWLFKBHV

LQV W UXR WRSHOWW D 5 IS@®H. FIMEH K & \GVUDHUAD XOMHR 0/ G L FFO@/BIREG X F W

ODESIDULEX QW XEBD ORI S R Q MREIHQ D@LQ | R U AFLXQ/W RIPERWW H V H
LVVXHKVYSHRYLQEUBGWRIDM R XWX WH F X PRDPEHQNE IJD QLYBLQLQJ

V HV VR @ER/X UW BN ID\ZHD U HIDAHR/QD UP HH Y H U W K WDEAVMUGH S R W\KIED® P H U V

D QEJ U L F X DRAUNBIEQY R¥ M N L HH) H UNDIDBOIR@ H YRISWH F D YR UR@MKAHP VHO Y HV

DIJDLQVW WKH KDUPIXO HIIHFWV RI SHVWLFLGHV %HOLN

}-AP4 9+ Bx8S-DB. &(DED .| 7oL DABD-(( FED

35(&$87,216 1 HYHU SRR ARy Sl

7KH LQIRUPDWLRQ QRWH| 23 W
OB L LHEW Y RO 115 0wlks SN DWHCIIRQ R Z HOWHUFRQGMIRQY

SXEOLVKHG ZLWKLQ WK VERSH R| WKH
&ROODERUDWLRQ IRU (QyYL P,

CoLPDWH DOG anbowk gurivH SURREYH HTXISP HQV
FRQGXFWHG Ei-\H-*EXGB)WK D Q-G

(QYLURQ@GMHQWQFH +$68'(5

7XUNLVK 6RFLHW\ RI 3XHO'LF +HDOWK

6SHFLDOLVWYV DQG .RFPHOL 8QLYHUVLW\

J)DFXOW\ RI OHGLFLQH 'H S,D

3XEOLF +HDOWK VHWV RXW WKH SRWHQWILDO
KHDOWK SUREOHPV FDXV

HGAR
SHVWLFLGHV DQG SHVWLFLgb‘FmW\M_I\‘PIQ] R \/SUD‘IQ]




7 RD V VIIDU\P FDWVRHD D U HQHHMW SH. \DW D 5 IS®H. PIHW/LKRRID B R
H[DP LDKH W K X EIXZ D U H QBINOK HAKFHBIAY S R W D ©W D EHP W K R

G HF OB MHWGKFHB UH NHSHIATHK H V VDLEFRPAW/B 1SS O L FSRMD ERVQ F H V

, QW KL N F WILIR\DS R QZGHUSUMEG WH.GEH KD Y SR WDAHHUIQ VS K@ J

S UH F D XMEHR Q YEHHQ ROUQG X U ISGIV W D B IS®H. FIDWEHREPN NKHRGZ

RIW W® H\G R SW K BBU-D F W7LDFEHOAS U H V W@V | H SBIWD X WL R QD L
PHD V XMW KIFU H T X HZQ MK L FIKD U P WUBN\S R IDVE IR S WMLKQHIFH \
ILQGLQJV LQFOXGH

"HD W KAHRUQ G L V8 OFPPRW /D U P WBI\S R S\D H@ W W H Y HR @V K H U
FRQGL\S DRO\L B)XSCDIBOQVW LLFREGORR Q ZLPRQ G L\ K R K/
RQH Rl WKH PRVW LPSRUWDQW SUHFDXWLRQV

3 U R W HHFMKLLYSHP/ID @ WRO G @ V W § B IRGHE B W D LIQQMND OD@VE R Q
VN E@® Q W:B E WSHU R W HHFXIL\SHLENQRD @& J U L F X DQVSYUADRT® B Q \
IDUPBOXWMDVN®R YRHM JJ GHIW L IR B & KSEKW S RABH\RE IGU H F W
FRQWDFW B6WULNLQJO\ xR HYUHRNKVHNRY AHUTHGE SPHQ\

5HD G D@EHOH DMRR LBV P M W\DWHKNBGYH H BVGOHD ERISNW L F L G H
SUR G XKW KK G L FDKNINYP B UME W LWHHFONLL@IR U P D WIBBRES H Q

W RX L G DR M R W HPRHADLWXHI HVL ®ID S S O L FOLW L R @ U E DEIR W K
IRHIITHFW LYQIGR BV Q L P L BLHQWUW U FHLVG B M HRWHU YHRAWD U P H U V
UHSRUWHG SD\LQJ DWWHQWLRQ WR DSSOLFDWLRQ WLPL

SHFRUG NRSRINYR P SKD\VIRHGE ¥ QR W HF WD RQL Q J
W KQHH H B UD U P WR\H HUSH F RWBWH YHH[@E W V R W DH R UBLHAVRVK ¥ HG H
+RZHY MU VS ROINHIVKIBEF R UG NZHW KQIB DGR S BUHIGF W L F H
YHZHWK BEQR WK B U P M W\DWHKHBBVN H $I\W F RRIG MM\ SHSHVWLFLGH
XVHG DQG WKH WLPLQJ RI DSSOLFDWLRQ

3 HVWFLGH SDFNDI LQJ FRGFWRQ SRIQW
DQG\WS®i: DVKLQI SUDFWFH



180%(5 2) 3(67,&,'( $335%,216 %< &3

)D UP HBIVWIHV NKIRGZP D QW L PMK B'S S®N VW LPLGIEYU R G X F\M DR ® Q
IRWKISIULP BUPRVWP SR UMDRIWLAZD D VNBB@®RSHQ HOPBHBWLRQ
DQW KH) LWHD 6 RRINDHNP B HVHH FR WBWGG\HG QL IQKPERSURGXFHUYV
V W DMKNBGAZHX P ERIID S S O L FDDWUERHBH QB Q\IHH D DR @ KFHR QG LW LR Q
RIWKH R UP KR QLWL DPRIOBHGERILUBRWEBQGDLBBHSHQG YV
RQVHDVRROQOLWHRRBYNHGRVVLVEBHRYDGHS SUR [L\WPHDIWHR Q DO
DYHUPDHP HRVIGAU RBM UPD W F B HGW K HULHV S R Q § BAKBIY HU D JH
QXPERIBHVWDBIS®OH FOMUBIR @Q ¥ D O F XIRBI\ FIG RS J X UHKR ZV

W KOHY H UDX PIERIIB H V W D BIS®H. FE\WY KFRRWA. G HFOX\O W LFYUDRIBEKGK H
UHJLRQ

'KHQ QO VS RQMIDW )@ RF R X @DVVR X WGKDSM V W L F L GIHURMLQ J
W KSHU R G X E\D MIRR)S G IHA\W IRFD G HY DM HPINN DYUR ZH Y WHR YH U D J H
GLIINUYQLILEDRURIR W Q VW IVERHJI K HWIT X HROSN V W X NIBG N
IRXQ@SSTHVDKD Y HUDIJHD S S O L FRRUHPAR QO RAEBWHUPHORQ

JUDSHVY WRPDWRIBWROLYHWVKHWVHJIXUHM FRKD\DSSHDU
VXUSUIRUHYHB[DJIHUWRHGRRY R WO R VIHDP\L OZIDWEJULFXOWXUD O
SURGXFIHWRHR X QGEHD FEX WHDJURQRERRVUWMDAW KHURYLQFLDO
'"LUHFWR I$DWLH X O FRIHH VZKURR U J D QLD LOH QU DIR® R Q G X FW
ILHDGRUFKBUWGL@ID F®/X U LLQUW H U Y 18HD20 R W\M KIVWHD O F X ODW H G
DY HUIRW R P D \WRHWW HEHD QX Q G H U H V WIL\WIRW [SWMR G XK B YN
UHFHDMHRUPMBQ FUSBVWDESIS®H FOXWR KM R ZLSYH YD GRH Q FH
WKH WRPDWR OHDIPLQHU SHVW LQ WKH UHJLRQ

dDQDNNDOH 20D\ *DJHWHVL 7XWBdDQDNI

7TH\DNNX]X3 (ULOULP WDULKL 0D
dDQDNNEDOHOPOYH 2UPDQ 0+G+UQ«b

2dDQDNNDOHpPGH GRPDWHYV JeYHVLQH WX
EL\RWHNQLN P FDGHOHS3 (ULULP WDULK



WRPDWPSSOBDWHUPHGBRQU\SHDFK JUDSH ROL)
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,QSUHOLPLQWHUXILWIW P HW&D \Q RWW &B YU W L AXIORBUMR\G X FR QVXMD UNH W
UHSREWHERPSHWOWANEHVWIPRBMNTX HDQWOGKMM) FUHRDXPERISODBIWHDVHV
DQ&HVMRZ HYWWH B ONRIH H DVQHFB U W DIGQ WXW R R W KV U HAHD WHKYHHUQ &0 D Q W
KHD ODWWKXBIV P N UVWADWKEREBVGW K EK\QHF H U WIDQ QIWIMKAB L V R H F XMKHDLLY H O DIQRER G V
LQFUHDVH LQFRPH E\ JURZLQJ WKH PD[LPXP \LHOG DW WKH ULJKW WL

$WYDULRWDRHIMWRGXFW L DQRVREHKO H FOML@®HSD USSR AP DQ O W H GBI Q AH
FROQWILRGD UYHVWLQDUIRUPMBINAHR X Q WBQ H VK BIMWY KDOW L POMWAKDUNPK 19 H
T XD Q\WRQWEX D OR MWK HKIDUWW B @ @& K H U B R BHHS H F IWGHRER 3 H VAR Q WDUGRSOH VW L FL G H
DS SO L MPIRQBRQRMW K HE\LHI LE M6 MV, MR IDFV/DHP L G\WM IQIW P H@VBI Q YLUR QRH QM
W KVHW DIVXH GVWUGRID@ J U L F XLOMLPW B L D IOBR 8 S R | H \OR HRAQRID RPUFD QL]D WH R QV
ZHDN RU LQHIIHFWLYH DUH LQ QHHG RI JXLGDQFH DQG VXSSRUW ZKH



2 QHGLPHQ\RIREHQ FUH PWDWNH W LG DOVILARIGO J U L F X DWY X O BMWRH G
DJULF X DQSOD@BH ¥ W Q W) DRI® /KD W/ I DLW LIVEDHNFE K RLBHR X W

S H\FWR Q WILQRSH V W IXFLESIHU JXH@G MKHX L G DR FPHD U NBIFW RUV ZHVSHFLDO O\
SHVWUMHVEBHDOHBEFKHPHBEOBQ GQGLUBHWWLFLAH) BRREXGLHV 2
DORQJ ZLWK WKHLU RZQ SHUVRQDO H[SHULHQFHYV

,QIRUPDRNZRDPKRXUFHV LQDWPWHWORQ\WRZOMWEREMVWLFLGHV
D QW K IBISI$ O L PIMWVLKRRIB W K U RZXKI IKFFKK D Q @K@ W L P DSULFORS MWW L F L G H

SUR G XFWRWY LLEISR U WQDMI @ WR ZD S D U W L F ZDDARBIQ\D J H PSHODV)

UHJDU G HY W ISFLFAHD ZIDQVIW KR XEHG HV L IDQIGK RVKRXEHLQYROYHG

%XLOGLQJ RQ WKLY WKH IROORZLQJ TXHVWLRQV ZHUH DVNHG WR IDUPHUV

BiD &£ .0db-ssdH 4+ (D4HBDY77.D- 16iDMoal S 7&-1Sib 4
-((YBSIGE. 7#D. 1 Y 7(4 -4#0YDY 6

5 iDDl Y 7(40 -0Y(7HE-.DAD(+17R YT77.D6

)DUP HRIV® Q V ZHHWWHH F R WDGBE HQ PO Q V ZHDWL Y HS@R V VR B O HZRHQ\H
VXJJHVWHG WR SURPSW WKHP WR LGHQWLI\ WKH PRVW UHOHYDQW FKRLFH

)DUP YR/ W DIWMWKNIGVN VEIH V W IUAH-SRHAAWVNKE &WH U L P DGJLIENW K I XB VW LR QV
DERXWLFKURGWHRWMRRVRBKRZDQGKHYB®SSOWRBHVWIUHWBLOHUYV
DIJURFKHPLFDO GHDOHUV )LJXUH
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SURVICHDO MM
' $JUEX@UDO $JUEXGMUDO 272Q
JUEXGMUDO % 8 ' HOBU 2 \KHU) DWP HY , QMHW
'$LLH-F\RLDN 0 ( QY &KDP EHY ( [ SHIHQFHVY

7ZRR XRVH Y HW K WK Y HDHI® B KR VSH V W VFDLUEEINH F HAL RO L G DWIKBIH HIGRW K H V H
GHD OKUD AVKDW L F XOR\DEH D QW KSHJ R Y L G EU B 6 VRROUMW FXCODADBE H K LEHED O H U V
DW R X UFINY R Z O H G EH. PEIXEH\E @ OV W L VD X\ URQH/V RIURQ QO] U WHIREDM L F X OW X U |
F K D P EDHUWNRWAK | | L F LHH QHWF@VQ X HG LRU P MKW QD V NHKCH WHK B X U F KSIWHW B BIRGHK F W V
DOPROWUPHHSRUWEEREWNKHMBREHVWURMMQSHH® L PLAW MU Y WB B0 VR

Q R WHIGBW\R G OV F L BRR.RQYD WIGY R PEL V WOILLALVE X DRADXPUEBAEYOV W § B RGH F W V
HLWWRWKIRHP EHRUVBODUPISWRRIDO RISHVWLF L GHURWIDEL FVDKHEGEY W LW X W L F
D\WDGGLWLRSIBXUFKN HVS RQRVKAWYHR X HV WORIGHMD W QS DUWLFZONWRIU \
PDQDJHFSIKO@E P &Y D F NSIVQUL F L G 1S QIHOROGERGE BR\OW HAHKDIY E R D QIR Q J
IDUPHUV WKH DFWLYH LOQYROYHPHQW DQG HQJDJHPHQW RI SHVWLFLGH
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3 HV W LSALFENHD ZIDQ/MDHOLAWMRKAHD W H RRKID [ DU R XYW R BHVW LFL G H
SDFNDZIDWIWE HH O L JLEWHF \ F Q MXIVOWRO R Q UHWIORI® U GR X W H

V W DZNOLVAKH T X WUKHNAHH V L B R A WAL X BV WIDHDFEBIVD @VQSHD F N D B HQ J

G L O XWHG O LD PRI R KWND \LRVP H F R P P H\@ KBNS/ WERQGWHD LQH UV
E HJ L Q WHKGIWAHLHP HMAZKD W B WM KID\URHP S W E H CREJHHL GL V S IRV AR
XQGHUWKWIQG HDKNQ R Z O HGWMR ZOP R GBJU R G X AHKURWH UBIV N H G

Z KHWWHK B L QWY W E RIQG\HDRIQWHIM D RIW KB UP BKRJH S R X WLHEGJ

S HV W LVPW OW/RABBW 1D\O Z RAVQH/RHS W R Q W D Z R H@VMKRHW KK-DUB D MGK D W
WKHHYBHB2] WKRAKRUHSRWWEOBKQODUHSUHVHQWLIMAIXUY H\
SDUW L F lVS\DIMWMR/GWK HAD V KV K HP S WAR Q W D HQ WUWNKUUWH P BV
UHFRPPHQGHG RU E\ ULQVLQJ WKHP ZLWK SUHVVXUL]JHG ZDWHU

2EVHUY DPDIGEXW LIQBI O G ZIRWM@MOD UH Y LAMIP H G ERHU DB QW K H

V X E MUHHEYAH Y @ B@D 8 RQ B XWRERHV WE B VGRS U R E O GVAKUH J LIRAG

W K IV WLH/ VEKDIY'H U L R GIL W DVQSYEABAEW H @ WLIQR W KDHIUXLCFW E D B DQ V

Z LWLKQ W H G VW RYGHK FSWHLVRDE PIEGIHD Z IDYIMWRIIWE RV S RWHDEGS KD]DUG O\ 2

W K U R DA\LRH GOGA\D Z B WHHKLD®! O QGL Y H UEXGIMAGKIR EX U QHYEK H
ILHORAJGLVFDW®RHBVEKWEWKKRXVHKDYG@SRPH QWHUY DHAHRH V

PHQWLREBBN W E RIQGHDD QHRPH WL R K VRIBBW KSHKW S RRWBHRO O HF W HSG FRUGLQJ WRWHKEDQDJIHPHQW 5HJIXOC

E\ ZDVWH SLFNHUV DQG IHG LQWR WKH UHF\FOLQJ VWUHTRPFWRIHWKH O- ZHVWK' RWK'H UR G
DQG &OLPDWH &KDIQIH RQ KD]DUGRX\

ZDVWHY DUH GHILQHG DV WKRVH WKD\)
7RIDWKE LR UP BWLKREDR ISH V W LSTLFGN-D Z DY BMW KEHD VLU P A W H PRUH RI WKH KD]DUGRXV FKDUDFWH!

DV NBERWWIGILY SRV DPW ZHDOV K IREWVHU YRRWRKEWKNDYLRRYV  $00H[ $ RU WKRVH PDUNHG ZLWK DQ D
GLITHOKBVWVZIHRIIRVRQVKWR S)ILA YIWU PAHMMHV NHB R SHQ HQGHG  WR WKHLU VL[ GLIJSWQHIVKWH FRGH
| RUPDRMDWK B\ L WHKP S\ H VW E RIQGHDR. Q FMHWKSHJ R GDORFWHKG 1 H [ W KD]JDUGRXV FKDUDFWS$QQNWDEN OLVWF
W K EH UBV NBIBR W\KI D VRHX M G5 H V W E RIQGMHDIL@HKUWHXW UR X QDEAL® Jv  GHVFULEHG DV IROORZV. + LUULWDQ!

WR[LF DQG + FDUFLQRJHQLF 3HVWLFL
ZHUHJHVHQWINGRAF RP PR3 VSRV D P\W RSHWLIRIRPK L KK AM U H FODVVLSIHGILORI WKH UHIXODWLRO X,
DV NW & H OW K RVKNY WRE VH PRNM®H T X HEPMRQW KUHH SR SWBIBW L FH V DV 23DFNDJLQJ ZDVWH $ FRO

EXUQLQJ SHVWLFLGH SDFNDJLQJ ZDVWH HPHUJHG DV WKHHRRWW RREPRIRU@RXV VXEVWDQFHV |
ZLWK KD]DUGRXV ¥XEZVWBQFHY ¥XEVWD

OLVWHIXQHQ SHVWLFLGH ZDVWH PXV

GLVSRVHG RI LQ DFFRUGDQFH ZLWK WKF



$FFRUGALR/XKIHD UP HUK/E VU D F WLE HF R DFOMN
IR O O RIP\E VER Q W D ILLGRHSHAN W LFV IBEBXW L@ K H
VHD DRV X IDFGEX P X Q QWHIHE QGFWKREF X S\
DF H U WS D@HK B UEX U QMRS H WIKWRW KRHUI D Q L F
DJULF X O MNKIUBEDHGH V L J CBIDWRMVE KIH H G B P H
LQWHU Y LXUZW K WSO D VQKIDS/MD U W L FIXQ D X OW
JURZLQDUPHWQ®MWLR EXQU®HVWLFRLENMD IJLQJ
Z D VIVGRW KSHOD \L\WLHFVH@®IGL G H U LRRIGNRWIW N
LOQRUGWEB URWHRKWWRPURGWPDJWZD\DOVR
UHSRUWMKHXGR P HD UP HRWB JU L F X @ XN EGWY Q
SHV W ERLIQGMD L QWKUM GXW LMQKZH. Q WPHRWD W K V
VLPSO\ IRU KHDWLQJ SXUSRVHV

$FFRUGAR BB U P HUWHWIES RDINENWLU Q MWOKRR VW
FRPPR®LVSRWI/EKRGQGNOGBPISLWBEWHHPDLQLQJ
ZDVWBQGRROHODAWKHXUURXBGYQURQPHQW
PDJH RI' D SHVWLFLGH SDENDJLQJ FROOHFWLROQ GIRVMFD U &L QKR XVHKBROWH\L QWQV KHR RW
WK UR Z21MDQ VZ R WFHKID Q @HQ@B\ Y H U EH)G\ZHD V
IRXQWEHWKBHIPRPPROHWKRBZHY WRPH
IDUP HULVE HQW MRKIBIWS VB\HV W IFRGWDDQHU V
RFFDVLRHXYVEBRGR WKSXUSRYBRWIGHWY SRVDO
RSWLRIHVHYWBWHGD UP HZIDWW KKVIRIVSHFLDO
FR QW DLGQHNINGD ®FHE O O IHIRALKQH V HD U B B
SDRWSURMHBWHPHQWKEBDQDNNIROYH.QFLDO
'LUHFWRUDWHF X WQ¥BR Y H V@RV L JIRHGK H
FROOH¥FSWH\RWSE PEGIIBHZDY YWKH OMKRYWEZ R @
QRWRQVLGHWHE IPBHOMKRRGJIDUPHWQYLOODJHV
ZLWKBRKRMARX FRR Q W D IL W B W WLLOFD PR J
W KIHO W H U § BMKLEBAYW L FRLFSD@G\GL ZBWW K H U
W K BH U V R)XQ\DHOGRR YW KRRESE V H UL BH G R V HEG
RWKHUV



$ FRP S D URNRQP HIHWIS RUB YBIVGON QHRIZD
GLVSRMIDFWRLE BWKHREVHUY DRWRRQOH U V ¢
E HK D YUHRYUHIRAW H U S W Y6 U DMUAQ & R G

V H OIHZ\AMRLS W LZRQNG H V F U WEKLIRIZAGS UD FW LF H V
EXWKHQ@HS R UXKIDQMK HR\E M M HRON KIIDW P H U V
GRLQUKIFRVBZLG WD QRIS UDFWIKARD \

V X J J MWKV W HRIZWF K R VRHHOW KRRIG LV S R ROV
QHFHV$DUY LIOEXYEHBWKE@RS W D@ S RXRE
QHFH\DUWBOW RS UHWWHGVI KDPRO O X W LR Q
W K /XU U R X Q. GSL00UW RWHH V R IRW KIBW P HU V ¢
FDUHOHVV ¥XQFRQVFLRXV ! RU HDV\ ZD\ RXW SUDFWLFHYV

7DNHWRIJHWKWWKRSHQ HQGHWGRRYBYV

JH Q HUMRP H QWKMH Q G LLAQI/L AEKEIMY P 1B U WA

D Z D WHK BVW HG/IHV S B VWD 6 W DRHBR O O XOMLAR Q
QHIJDWLPISOERWKKHQ Y LU R RHRX\P D Q
KHDQWWPHRUWBE&VFWKHLHHGR LV SRV H
SHVWBEPIEG!D I1RQIY L UR Q PKIQUWPEDMD D
PDWWHQHFHVYDRQNDUPHUM ZDWRHWKH
HOQYLURQBRQ®XADIXRBAG HV W ISFDLFANHD JL Q J
ZDVWEEHO LW KB RO X VQIHRMBPE HGHYHORSHG
,PSRUW D\XWD\S R L R YW K DDAV P MK\HPVHOYHYV
PXVW SOD\ D NH\ UROH LQ WKHVH VROXWLRQV

,QFRUUHFW XVDJH RI FRQ



JLIXUHLVSRVDO PHWKRGV PRVW IUHTXHQWO\ XVHG E\ SURGXFHUYV

7TKRZ I
e man ESR0 wmen O o, DOE
Z DWM EIQV F

7KHG LV SRV DP\W GRSEM HA P B QW KHJ H V IRGRH) W DLLA HQ® R BHW W 5 BIEGID Z DY W H
KD YEHH HHJD P L QK& RKUR VYV W D BB¥® R WG RQKIEY\D L O [RELROQ WD RGHRIOO HFNWLVQLIF L G H
SDFND ZDYIM¥L O OFoW 8PW HFID\RVRD U P O QHEFDAWP HEWLY 6 RV B IH U R BEIIVFREVHU Y H G
W K Y WEHU H V ROWPHKR Q W D\LIQIMUVL BB GYWORM H T X FROIPDWUP EMV QBB YW EPBIEGHD JLQ J
ZDVVWBHVFDUW®WD®G RRDD W RWHK UR Z MW R XV HEBQBIMU P HSIDW W LEQSIOAS HFLD O
FRQW BIURHDHBM H WHKE MV S R N I BRRYGRW KSHRUD 0 )SW DG W KEN\D G L Q & L FADKADA Q
DOWHUQDWMRFXW S HFLRDW D LDWHF O DS H VW ISIHIBNH D EH ROOHEMWSSA RSULDW
IDF L OLLQWIVRNEDHI. G 1V F DIUQBRIGW E X H LENGU QRIB L [ HGL WRW KZHDW \D B'W K IDW P B U W
RSHQ WR FRRSHUDWLRQ LQ ZDVWH PDQDJHPHQW DQG ZLOOLQJ WR SDUW
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2 EVHUYDWRQ DOG UDW Z WO 6 SHADOFRQBIQY
"+ sling) GLVSRVDOSUDPWEHY TR
1 RA\DYDIDE®! $ YDLOE®!
2 EVHYDIRQ
oUW 1Y
2 EVHYDIRQ
XY
2 EVHYDIRQ
" XP SIQU IQORSHO OQG
2 EVHYDIRQ
" XP SIQU IOR Z DMUFKDQGHY
2 EVHYDIRQ
7KURZIQ) IO KRXVHKRG Z DAM EIQV
2 EVHYDIRQ
5 HXVH
2 EVHYDIRQ
' VSRVDAQR D VSHADCFROBIGHU
7 RIEOHVSROMY 2 EVHYDIRQ




ODQVDUPBDWBZDBRHSHVWLF L G 8 ODRSRDOEKGRILRHR YH U
VLIQLIBERGWRWNRRAMHD UHZD D BWRN Q R Z \HKHRIAD
URDGWKHP HUJHRQFKELVRE GREK DGRV K MAK LIDANRS RNV VLEOH
VROXWLRV/EYVV$PRQWKHUDULRBVWBQDIJHPHIDFWLFHYV
LPSOHPH@NHGBBEBRQWHAKWEXRVKHARQV PRHWVX L WDE® H
HITHFWLYH"

KLFODFWERRWK EH O MR- RRUBHYV SR Q VIQER Q IWWK H
S UR E GBHWRV'KHHQ B IW KVHX U LEQ\WW H UXIL\W B P HWUKRWHNKHH VW LR Q V
ZHUH DOVR DGGUHVVHG

% \UH Y L H P HQ@HZX DWW X O VQIERI@W D F W]LDFRHS O W MRAY
SRWHRRM ROV ZWRKWVK HQMRIY K R EGI@WB VSRQVIL@®LOLWLHYV
SDUWLF Z®MWRIQ\D J H FPHRG MOH Q W R QSIEY W ISFDLFAHD J L Q J Z
ZHUSHUHVHORY H BB RS W LDQ\P H B WWAK B ® NZHKE. FRAW K H V H
DFWRUV VKRXOG DVVXPH UHVSRQVLELOLW\
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7KHV XJJHVIFRMGER Q ¥ O XIBW® HUK/H P V HDO/Z BIVVBH R G X FSHKUE\D L F
LQVW LW XWHHRLQHD/ SR Q VR 8BQ I VIDRZROINQY KR VBN RIHVVLRQDO
DQIBFRQRPUFD QL] WRK RIVUPBH Y RGP LQLV VEHIYWILR QG H
SURGXFR®$ D @.GIWH W DR.IS B DSTUW/R W HE WR. R QPW ¥ ZBWBHO V R

L QY LWEGS L B QRAM KUHHD HYDVQARWK B H H PUHHEV SR @ WL E V@0 VW H G
RQHYV

,WZ D VR X Q/GK MY B WV K W\H F R J QVIK]HILRUD @V KAHJ H D WIMRKGHU RE O H P
IDUPBONW W UL BN BWHHWSAR Q VRERO MWDW KHPVEBYBIWGOH VYV

RIZKHW WHUD\S S OM V W LREUDGRNRMIN KVHF DOIDGH® \ SRAIW K FBILR G X FW LR Q

QHDKDRIW KM VSR SRLQWNNVEW K H P V BN O/ KHAKHR K R YO/® X P H

UHV SR Q ¥ HE RROMWNFW RRIO/O R MKIIVUP HQ & L ADMEHE@U RYLQFLD O

'"LUHFW RU BIWH. F X OD/GRH HV @IV W LIFHL W B PXIQU Y L S DWK WL HV
&KDPERIGJULFXOWKIURY L QIFULIDOWR YQWIHURQBHBEMQL]DWLRQ
DQGOLPRWBQJIFRRSHUDWGBURG XFGILRQQELQDBOBVYWLFLGH

SURG X FLRORIS D QLKR/XWOG NHH VSR QVILED G GWH WWKHKIHUREOH P
$GGLWLNRPBOPHMNYIHSWHGGRP L Q L VE\RIDMMEDKWL O & BI.DHG V

PX KW IBWVWURFAMW QRS DRMHMIRLYHU QRDQ®HR Y L QFSLHDRL D O

DGPLQLVWUDWLRQV HYHQ WKRXJK WKHVH ZHUH QRW OLVWHG DPRQJ WKH SULPDU\ RS

7KRVZKRSRLQWR® QRQ B F WIRRR QN KSR VV REGAH.RHUBIQD O\]H G
VHSDUWWRGBO ML FIXF WADUS U L R U IPVR VWSS U R [ L P R VRI®AK H

UHV SR QGHH@WDLY LLGHIZE M/,RW KWN JDIDG P B U VP DSRLOQDVIHD W@

W K H PV MGYHRD O H BB XBYGH L J K B B WHKED XR/IB QW KHR OXWLRQ

WR KHUREQEBPRUJDQL] D WHRKXD PERIDVULFXBRRXIHUDWLYHV
DQSUR G XFMURIHUG R WH HEQ | D U P HDUS/U L R D EW\RQAR O YW® H

SURE QBW KRHN KHDWQZK HBR Q V L GM KIEXPE R ID F WIRGHQ MERW K H

V D P$ID U W L FOLESROXIAR IW KUWHH V S R QIGHELWW WI\BR LP R UBIFW R U V

V KR XNDBEN HV S R Q VALKELIYOX LT WHW KNNVWLHY VXM VIHNDH @® Q S RWH QW LD O

D OW H UZDDAWDHOHD J H PRG\W® R EGEH V L IDBE® U W L F ¥ S\DWHRRJ \

ZKLFK DOO WKHVH DFWRUV DUH LQFOXGHG ZLWKLQ FOHDUO\ GHILQHG UROHV DQG UHV
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)L QD D@AKHK U Y. W H U NOLBRZEM MHV NIRE

W K HMLRJO X W UR Q RW BBW Y B Q V\S\R IOFO X W L R Q
FDXVEAG HV W L $lDA/HA\GS ULHRQ. Q MIWH\WV H D U F K
Z DV R/BIQ D JH BH@W V8 URS\RRAHES HD O ®
LPSOHPHBEA\WHDG L RRFDGP LQLVWUDWLRQ
S X E QLIGFV W L W RW DREQ@V@GEIQ7 % U N [Z\KHU H

S UH V HIQMHR® L RIS Q\WFOQ\P H B UDHV N\ B

V HOW RRNQ HWK IFR Q VL GHRWENS S U R SIUQ.® W H
HITHFW,[PPPHH G LD W H/ON U ZDQRBSHQ HQGHG
TXHVWDEQVHQY L WLWPIWERK DIUGR W K H U
SRV VYR O K WIKHERX Y & LRIEH\R Q/GH. VW H G
RQHV

7RSUHYBEWWLFLG S QINSRIDFBHGUWL R Q
HVVHQMIDER UH P RBW H YBIQE®H G XARH

S UR G X RWIDR/GIW KHU R G XVAKVDNAQ H W DWWV H
DWPSKDVLQWEEDVWBQBBHQEWHUDUFK\
7KLWHT XY X8 SR EW L PAOKDHDIGD S WIDOWEL R Q
PLWLJDHVIFRBMRWHY RIS®D QYL PDQG
HQYLURQRHQ®™ME URPRWUQRHFRORJILF
SUDFVWM\PIOW H U QIR \W\WM MFS SIL FD QY LR Q V
D JU L F X ®MRRIIDVOU R O B & K RMGH P DIRG

SHV W LIFQ BXW VEIOPDIS W E R D D) KR X U F H
"KL OMMG RS WIKQRYS U R K H WHADXIK L F K
DLPWRUHGXEHVWLFLG IS QUDIVERIBEWLRQ
IRFXWRINRZDP R UHQ F O XADLWWBIQD JHPHQW
PRGH® EHLPSOHPHQRADI®E FXUUHQW
FRQGLWQ@RIBMEP S U RIYHY V8 UDF WLEP V
DQ HQYLUR QPSHHQUAWZ® B\ ERK G L QUION

VR O XR/S\R [FRIHW HVQRY H B8 B H VGHU D Z\QR P

S UD F W HPHWRHBR O O HB APHRIDF \ F MLQUGE)
GLVSRYIHV W ISBLFOHD JAIQUK RRWL Q O\
MXGJPHQW UHJDUGLQJ SHVWLFLGH XVI
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$P R QW KX U REB\W LIRER/X VR IU H V S R QDGJHJ GRA BYAKKVHA DHAQMARS R

Q RWK LRHNV W ISBLFOHD FIUHIDEBHR E OHKPHI HV S RROWKWH PDLQLQ J
SDUW L FU IS DOGHFWH GG RMQRFE N Q R Z CSHHG/JMISFOLFGNHD ZLDQVNY YD

VR X BRISHR O O D\GBRE N R O X WRRQWVXER XW R IUHV S R QGAHIDMH/G
W K DDAJ P BMKVH P V M R R RARGW KSHU R E ®RHPH V W ISFLFGNHD BLLQVIS RV D O
+RZHYWWPHD MRE LBV P HB B D V L\WHGP S R U WRISQFDH WIKER X O G
DOOIRP RUW\VWHFRW®W OFHEIWDL RYGIBD NIHW D VD B B HVR/V WRQAA
IDUP WWBD UW L EQSKZYWRAIHQ D J H R/M\DWBHPUW KD Q RIVXUYH\HG
DU P MWDMWHEBAQ W DI RER 0D HFWLVOSID EG! D Y K& JEGRD GR-R U H

Z L G HODV\D L OS05E30 MV L RIDUDRZOD G L F\D MAWE-D V VIHQ D J H R/M\DWYH P

V K REGGH Y H ORMBIGU RSOIRW IDYSHS U R IV K KOKE/D U F R G HWELIDWAHNG. Q J
DQIGE QLRISR O O XW WD WW K URXIRKH QWY WHRKWKGE HSRVLW UHW:
V F K H FPHOWJ HIDSGS\ Ol IRHBGW KSHBLN D J LZDV WIHU P HDUOVK R J K O L JKKADHAG
UH W DRIS 8 DSU/R W HEF WR. R DRW B® DW HU R O @ KWHH W R IZQ V W H

X QGWXIG HSRMVWHRI W KRHUHP  RIUHV SR QHI B Q MAK\KHICH Z
WKDW SHVWLFLGH SDFNDJLQJ VKRXOG EH GHVLJQHG WR

$PRQWKIID UPHRIQYR O X @R RE B RGKOIL VR/ISVEL RIGMR V W
FRPPR®W KIDW P WK R EGEH WIVOH R U B B BW WLWVXGME KW WD LQLQJ
SURJUDRRXEMEU J D Q ) PHG HQRWWM IGG WU LVQKIM U D L DH\DLIRQV

S O DSPR W HEFWRRIEB WE3U R Y L Q F L D Q. ULHVAMURUEIW HVX O'W & U H
JRUH\DWQ@KDPERISYULFX QWRNXNEGH | | HF W RQF OXG.H DRF H
KRZHVWBEBIEG!ID Z DY WKR YEGWGW RBR G O HOFYGH. @ S RVIHG U G H U
WR UDLVH DZDUHQHVV RQ WKLV LVVXH

7KURXWHK VX UYWHV X 6R Q G X PWSDARWW K$1U R MOHLFPVL @RIU H G X F H
SHVWLFLG I$ QBI\SRMFD & WLIRRGHDW WV L \W R GHAD UH @MV D UGLQJ
SHVW IDFQW K.V SRISBIUW BPIEGIID ZHQHQD O \DQB K NLU D) G
VXJJIHVRQROHY HGW VY@L F L G S OWDHBIRID B URIRO O H REDH/G

IRX QGK DKW @ R VI\D U P 16 YR KD YOHF O HROSL Q RRW KHHI ITHFWLRHQH V \
SHVW LW K®NBZ D B W KIH. WHK/IS R WHB X E ®IOBQ Y L UR QR HROGWD IO
DQGRQHWKW®KNRED J UL F X DNBRIDBHR/OV XVHBHWEBVWLFXODU
GHSHQGLQJ RQ WKH VL]H RI WKH IDUPODQG DQG WKH W\



2YHUDDOP HBIWH X QWK D YBIH O D VKILY K®I\Y R INQ R Z O GG
DZDUHQHVYUSHQW LS HES W\DSLSEH. FDHMLKRI@WE R R PH[W HQ W
GLVSBUDPWKRENYGLDKBWPHEABXEGZLOOWRDUWLE@SDWH
HQYLUR QPHQWDWEY H \B MAEB\WY AIHQ D J H K/ N\QWIHPE URIS H Q
WR WDNLQJ PRUH HIIHFWLYH PHDVXUHV
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6 HAIRQ

$VS D BRWW KUHH V H D Q F& HISQWKH UX H HFAR/Q G X B WM IG

W KRZ Q HRUYB P S O R RHBIWU R F K HPHLWD @ O FOUWEKZ K R
SULPDBWIRJIRBKRFS URG XFEW BQ R U P RG.RMQ W

S UR W HFFAWL RE)G &0 DSQMR W HFWMR.GRXF38 \D QIGJ R P
ZKRPW K KB\L U H & WROR YWUKHBWHR G X DWW H\GRWHU Y LH ZV
UHW D ZGIMWEDAN NHKHVWURQBUGLIQHSURIHVVLRQDO
SHUF H SWHK RIY HRIDLA) IR D5QM W HFRW. REDG &
SHVWLEFQGKWLY RS ODDWYEKH P LFDMO OW LR DRQ J
IURBH VW BPBLIFGIHD ZIDWYIU  H @M KHR QHVB WV V MIR)
WKHPVHOYHV LQ DGGUHVVLQJ WKLV LVVXH

,QWRW Q@& H UZH BFIRRQ G X EWWISD JU R F K HPHLWDQO H U V
ORFDMQNGULRBXVWR LWWWH V HDWHOR HQ V XU H
VWDQGDLOQGMHHEREQW RB Q WA KIHH Q HRIDLAD IRR Q V

U H J L RIQIDADDUW 19 HDUOE IK@HBI V H BVUKFHKPLHQAW H U X H H BV
FDUWRHEDVWUXFMRXYPEB&H XHVWLRFROQVILEM H G
WKUHH VHFWLRQV



7 KH L US/DMU @ F O X G 19 G TDHOV WDLERRQUAKS-U R | H V ¥ D @ DDABRAW K H

UH W DW & ISIDNZR UBIR X W D Q W\KIHH Q HVUW BWD BIU L F X ® WRXGHOROW L R Q

W KUHH J L RIQHV H F RSDAURVE X \RHOB/ K HNLQUR Z O HIGZIIHU H Q @BW W L W X G H V
W R Z DBLHE/ W DFVL G @S0 DSHOUR W H BW IHREDW K HRIEW H U Y DW1RQ&L Q J
SHVW XNHWKUHH J L RIQH L Q D IDF W.IQRF® X X H @& WDLERRWKSHJ REOHP V

D Q\BR O X SWLRSRMIOOTIMBH & W § BIEG!D Z DY WHIH X H V WL R ELEG
WKHVH LQ GHSWK LQWHUYLHZV LV SURYLGHG LQ $SSHQGL]

5H W D IDQHHY § H UDRRDVOW & ZFH Q WRIIWMA Q RW ® R FDDOUN HW SODF H V
DOORZHIOIM\FFHRWURGXEKRINRP W R HBOVKRBW KPDUNHW V
$JURFKH P HFDIRRWYS L FIPRODWRIT MR G HWDNDHNRID E R X W

VT XPBNVBQB@® G MDFW R WERRPD F K K RS/ X THPG\O R\ RR X U
SHRSWHKRZ Q HAK R W @JULF X B QX DBRGIRIW ZRD WHNSUHVHQWDWLYHV
DQ®\SLFRQIBP SORUHY SR QR LEDHD OLQW U D Q V SRWRVGXQRW V
'HSHQGRQWKRIZQHHERQRDPOQBRFEDG L B\ B WO KBID Q RM

D J UL F X 8 WRKE XRGKHL JRIW KMHK RISQ & KGIXPERIHP SO R PDH V
LQFUHDVH

JIRP PDHW \HX UGUHY Z YA

7 K H YIHU D\RRAQ O H V8 D ICEIWR W HFWRLGREDR WOV 1RGO W LD HIEBDW G

DJULF X W ROZRON KIHIW L F X DQSOGEYR Z Q HIJWHV X DIDI@\L F X O W X U D O

HQJLQAHKRI D YIW D G X DMRIR G L Y H IDVFDYTRADLIHAL F X D SVHALHDIOQ [ L Q J

KR UW L F XOMDIGR RS O DQWRH F WIIKRIG H U F MKYHHP V B ®YGH\L VR U V

H[SHUWWMOWROX\SDRG QKRN LGB U P HNR/Z DYFR UUSIBERIG X FWLRQ
JURP PDUNHW VXUYH! LowSYRFEELEHR Y LS UR G XFLHUKKHH F H VATEWQ BX S S KURG YRRV V

VXV VBDIREG X PWKIRYO WK IS0 D\Q PSR UWRQBQDEDOUQILFXOWXUDO
SURGXFWLRQ DQG WKHUHE\ HQVXULQJ VRFLHW\¢V IRRG VXSS



5HW D GOINEBWKEHERWNE HLERVWE RFWROBSKDUP IYKUM¥WGRFWRU!
URDBGYRGYB YQ RAIEIW HBNWRGN KU R E GGHPWF UL\EBIGP H U V
DQ®HFRPPH QUSSR SYH W IHF KG¥S/K D U P DUFR. @M | O MKWV U
UHVSRQVYREX O S BNIOQWH O &/IKGENHR G NFVRZ LDAIW H U DDWRIQY H V
DFWL®BUHGW K QLW U P HEX\GE H/Q\GQ V W U XAFKWHEPQW KFHR U U H F W
GRVDWHPLRQBHWKRI®SSOLFDQMWKD]GDaGDR& QDM Q

U H W DULHDSRIWW BB S H Q B Q@ KSHU R G X FAM DRIED@ D U NG-DAW K H \
LQW HALMBA® Y HURIJ M IDUPSHEDDQWKWWBOYRWRUWFKDUGV
DQG ILHOGV ZKHQ QHFHVVDU\

5H W D G® HURVHKEEDULLCR X WL Y HVW WERLKSHU R E GRHIPW P MUVLW L Q J
WKWKREGHQW WK KRWH ®WY ®HFRPPHQEL®HO MSBIURSULDWH
SURG XHFSHQ GRQWKSHURG X F\WDRWR\S LFDRMLG ) H E UXPLLG
'"HFHPEHW KUNJLRMMXHHSRUQWBUDEWKISOR IDUPBH®D)\

R @ D UNG-DMS/R P H H W IDLAFHROW L G H WHARDW P IRWW K D Q@&\H Q/RV

EH D URXWLQH SDUW RI WKHLU ZRUN

$ VLIQL I ISFROUQWRE RVKHIH W DIL@QW H U YQ R ZVWE& DM FZ\H UHL W K H U

F X U U HHIDW D LKBE) U L F X © WRXGHOROMLKRRDL (@ OFDW@ D DEDFR WK D G
EHHIRLYKQWHF HQ WOWH W DE 8 H@MU HEQWR Q @HI® L F XOW XU D O
SUR G X FAHLURD B R N Bl BR W\KFHX U UVA\@ BAW B U P LLADNV KUWHH J LIR@G
UHFIB®WH O R STAKHHY W@ H UFIRGYOMHDE BU U BWKDIQL@JULFXOWXUD O
SURG X FAMKIHRYI D P GV YW®H KD QLIGIF O XGA HIG F X D WWALHDIFAHD
VXVWDIWDR @Y AWKMHRRUWIDJHLFXOWEBRIEPH U JHRIAESOD QW
GLVHOVGMWHR® L PPRADHLUE F U H BWISOID GRHD FU L F X OWSXOMD\G
ULVLQSRKRVGWWY RFRQRPREOGLWGRQW L K@ BP@OW DLRLHUNH G
RXWHJILRQ VGH ¥ H 0L SPXHERWY REH F Q IQ0H H WIXEOO\H. B QWK R Q
LQFUHQVKS WR G X FNLHR@W K L LW R S SI. MW WWRIZDMUG LIDWH G
FURSVY GXH WR WKH H[SDQVLRQ RI LUULJDWLRQ RSSRUWXQLWLHYV



$VSDWRWWKWXUYHMNWDZIOWBIMWN B ERXWK HIIHQ HMBEGJPHQW YV
FRQF H USH\QW L % D&/ IR@N K HUHV S R'QN ¥INARP® ROV VXPSWLR Q)
D ERWYSR W HRQIMLD®H VW IZAHEH W V H Q W H G IAFIDREHBX ORX W
OHDGLQMRERBLQLRQ® W W L WEIGHHR/X J KWW D LIGIUWW D O O\
YLHZISEVWLBWEHWFHVMLRWPW K HLHUV SHS W WHB UE B V
LQGLVS HQVEOEDHR LB DERRWK ISIUR | HV V[ RIQUNID & K H Q
DSSOLFDEWHR RDPLBPSHUL W@ BH R YSHN W L B UG DWDR)
HFRQRPLF QHFHVVLW\ VLQFH WKHLU OLYHOLKRRGV G

5H W D DOHKUDVIUD\ P FGK IQVH F H VZ/ILWWKWE AR QWR[WXVWDLQLQ.
DJULF XSO WRGPOMNLRUH Y HFW RGR V WHKH UGTHEI L W L MK HQ J
FRQWLROXRISHVWLFRBEHYRDQUHWDRLOBRNQRZOBGGHG
FRQVLGHREG HRPPOWQP YR LIGEDEORIRBDNYE T XRHRHFWHWLFLGH\
LQF O X\VBK BIHJI D WR S BIR QAR V\V WHHPWL G@ BV L F X ©WNRGHOFW V
DQG DVVRFLDWHG ULVNV WR KXPDQ KHDOWK

¥, GRQWWLWOANV W D DQ D ERXOBRNVZE /K 8 KWW L % LXEGMAX/
REYLRXV WKDW SHVWLFLGHY DUH KDUPIXO WR WKH H

¥2IFR X UVKB UH HEZXKGI RV HFR Q VFLREAWE RKKKH UWRD® B\

V R PKID UW R/ KHHQ Y L U R GBRIHRIBX P VRR Q W MCQRKPIV YSWHHR SO H ¢ V
QXWULWWRRXHW WLEUBB X Z\RXREE F U BDDN W L7AKHW®GN

QR DJULEXOWXUH ZLWKRXW SHVWLFLGHV ! 70=

+RZHYP®PD QG H D MWW UWEKXS/RIW H G\ U B)R &L U H AMROK H

S UR G X\RHVHWP V HXWHDWW R Q F R UUHFGKKRL RHYWH U G RDVQA Q@ J
XQFRQV¥XVYRKXNR U GLRKEGH D OHB VRHWQ Y LU R QPRIQWOD/L R Q
IR RGD | DS X E BLHD 6 WKE O/HDRWR H- D X \EN &H V W LDRUGERBNY/
GHDFWRVROSHVWLEX@®HNHYVHQW®WILQ MMEGRD U P HUDNVAR |
NQRZOHGJH DQG WKH ZURQJ GHFLVLRQV WKH\ PDNH



¥ 2 IF R X UV K HQHHAGR KK V HF®R Q V F L RKS/HOR L\WB KBY\R G R X WENH

DS S ONRGMD U JHWRSH G L FROQIWIHED E $1\U W H @ W VRRHS D WWER
WKSHUH KD UQYWW MWDMEEW D\Z QB P X VEWHX V HIBW KSHUHVFULEHG
G RV DDEBX D Q WALIW R\ KIHJ H DONHHKGI WMR UD LMOADIUHQH V V
DPRQJ IDUPHUV PRUH WKDQ XV ! 70=

,QWH U YZILMBY R G X B B BAKWX U YUH V XUGIW MIK®DAU P HREW D L Q
LQIRUPDWRKRMV W 5 PRGH DB K BISI$ O L FHW LPFOQJERR V W O \
H[FOXVIWRBHDOHDYB0OYRLQWREE® RWVHIO D W LRROW KQ $

W KDWR G XHFLHWRKAIRE L U HW W RAK FRSF R Q W\DKFHER'S K R @/MRH H N

W K 1D IGLY RESIH ¥ R/Q VDWDRBOU W L O+ RZW Y RIQPGHD B RBKDVL]HG

W K\ WH X UG DLQFOHW L PID WEVE K BIRW BB U P RZQQWHUSUHWDWLRQV

DQG LV VRPHWLPHV PLVXQGHUVWRRG RU QRW WDNHQ LQWR DFFRXQW DW DOO

¥*HQHUIDWEPHRYORXZUXLGDYERXWS HU FROWKRQ HZ\K R
FRPWR\GR REXWKRHW KHSHUF MWRW KIRIZUZ D\ 7 KHV Dj\,
ZDQW WKLV RQH JLYH PH WKDW¢ | 75¢(

'"HDOHWHWEOWDR/NBERXWK HREVHU Y RWLRWPHIIWVHEIHUHQFHV
UHJDUSH@® Q WPUHRMK RQWK HIHI LR@ H AR QY D U LRKKW KR G V
DQGUDFWIQRMHWR EX BN E CLDFW KR WIXFEMRR GJULFXOWXUDO
3UDFWLEFH W KW HJ BHWMGE DJHPHIOWD SSURD B B/ K H

SUR G XORUE RR N O Bl @ H UDRO/EH IO WH R UKL WPKR UM K B Q H

FRP S DDQBU D QIGHV W DIWKHIBY P XU XD D OWUPHR\AM OO NQRZQ
DQE®HFRJQLEDPQ VZF R UUWRS R EBAGIUNHKD U H V 7 WKIHO H

G H D Q/HKWIP V H®R GMIHQHY F H \DWDWAX EV WEIDQY RIGY KM P SWRP V
FRQYHEMGUPBQG RIRIZUREVHUY D\ BRK@B FRPPWR B

PRVW DIIRUGDEOH SURGXFW DPRQJ WKH UHOHYDQW EUDQGYV



,QWKHQW H U Y.MHZW) R WW & W R U H VGI®KH®3 DIULFXOWXU|
SUR G X PVKIRREMHS D U URXMEQ G WIK\HX S H U YRLY GR QG D R IDH
DJULF X BRQWOGWR D I YUS b1 D O/ MUDW KIBW Y W WIHMO ROR Q JH U
SURP REMW®IHX E O HF W W U RDM @D D W KEH J L Q (L@@ KD W
VLQIPH P IBRYRID LVX | I LFSHRMWWPW W\ HLWSKHUHQRBRHG
DSSOLGI\® RUKHD O8 R V F U EHGE O HR@\R U3/0HDES S U RODFK
WKH SURGXFHU ORJERRN SUDFWLFH DV PHUHO\ V\PEF

X*RSBIULFHNAGORKW L*BBVH[LRWQQ QY HUWP DDMIDE X DHIQ RW

ZL G H\D&ER P HWAHHN W QLOH RR BHKWHWRD W¥ D OC@B GEDVLFDOO
W KWHVWZAHHD & D ®M\S\S OAL W LRROIRU P D ODLYI$ B % X XWWQ GRIRUP D O
FLUFXP\WHYBRQEFPEKH WHKHME QP RWKR D@6 GYSDFW URLE) J

D J UL HX BRAEXJWU L HR 6 /WS QW KUHL JISRG XW W KUHL JARIED W K H
ULJKW WLPH LQ WKH LUWVXQKMWK B B RXKWD L/GKAMR LW y 70+

X*$3ZDNVW W HRHBXME LGRAVR UINH L WRKMAHURD K IRQGL YRR Q V
RXDUPHWHHRBY HYHQ ZH ®@HRMNOWHURM ZHU

X, Q \D M/SIHER BVQHDRIHIQ®VRSA FMES 3 LR QDS 'S OYVIRMIID WP A D ©
HDWVQPHDRR Q HK HIR U PHRP H WD € RW MMH D B XWE/IVM X V W
VI\IPEROLF y 7.8

'"HDOBOYRQW LVRIQIRED U P HSULHW WL § § G H ACDNQHR B RP 1D

R X WS.EDBHW ISRIG X FR\X E R @& L\WAR Q@ WH Q BVILURLGFDG \WNEHUA D K

Q RW/D NDRXGH UL RXIWIOWMK R XGI& L OIBIU P 16 B Q V& B V& WK\ F K
SRIG XW RKRR/KIR ZV B S\SIOM QIGF K DDWP R X\ KWE U L P DRIQ & MQOHH
SDF WW K B8M D UEDRNGK HDIMUKZHKURY D X\ K WDRU P IDQQIWE KBIK HD Y L O
L Q10 X B Q\FKIRBHL J KIEEGRRMW KQHHUD BIEG X FA-RPE H D & HBWGMAK H
RSLQLR QYRIWEGHICDWP H KW 0HEP DL Q WRLDPLIO UP LQJ
7% UNG\B RV SYWKHP VIH ®YBR X Y@DG L WER@OFWH R QR G V
D Q\8 KIRMG R) FOFMRQ V FLLIRX N \OWILF$ G HFHD WKAREDEIH DSOHAY
WKLWHBMVY UXQV LQ D xEODFN PDUNHW PDQQHU vy



X (Y H U WRIQNG KINQ RZZK DWW FE H F DAXK/HHEHYIGR LLQWL FRKHRB GLKR ER G \
HWDGD\V DWWHEANLRQ y

X7KHNULY SBIO W HR VERHEBN MKIHDRP H G L K WK XQGRB\WAHWD WIRG
FDVXPOOQAFKH®Y p WLPHWDIUKDERP M/ U LW RCKGVYK HDHQ R
RFFXSDWLRRBPBDDXKHR@MPIS CBMVRSEGD FDU G*ZD\ y

¥  WHDUYBMHLWEGRAKD W HMWWKSIH V W VIHL.GSOEH® W2 KD W HWIK Bl L U
QHLJKERU WHOOV WKHP | 7.8

6RP 16 H D ORHWWKRIW KKDUQ W K LY K DDAU P L QVKU M J LIRW@IMX F P R U H
FRQVFERKXSDWRIGUP BBV R¥Y N Z\WHV W DWKIDA P BIK @ H UKCDO/Gi\

NQRZO HERISW VW L IMKEIMA WY D \DHH F H VS DK D X DKLHRM S S O\L Q J

SHVW LEFQGW\KYHH WD\H DAVKAN'Q RZK DS\ H F D XWKIRREDYE D N'HH@ O H U V

DONRS KD WL KD@/'G G L W R/RWIU D LIQBRIX USAHR/Y LEGSIGR Y LD B GD O

G L V WU WA WRRIVIDM. A X O W IR IZU X L G DIQIFD D \DMGE. J @ DIU\R O ®

VSUHDGLQJ WKLV NQRZOHGJH DPRQJ IDUPHUV DQG LQ WXUQLQJ LW LQWR SUDFWLFH

x 7 KPIR \AR\Q V FD RIEY R Z DI EEDHP H % U NDRH @ P X U EDHQ% DD P L,©

RXDGNGF S D)DW B WU Q RSZH V WZ A D@HIHD O RERID VKN V X H V

ZHBWWBLVEFXMVLQJ KHU

6 R PSIHW IDBREWR Q R Z (RLOA D WA RIEE XW/K F KRRVGIRMB S\SLOMOW K/HH Q V H

\RX PHQWLRD®E WKBIQBJIWKLQJIV VRPHWLPHWWWXY W BRHY QRW VXLW WKHLU LQWHU

, QW KIHQ W H U G IHHDZZ/MH WBHO B R N HRGW K HRLSLL Q LRRGB R O O YA\ X RFBR G

SHV W ISPLFGHD ZIDQ/ME K L FAD W KIHR FXRMW KU WV H DWFHKZ H UBIVN H G

ZKHWYKXMIS RO O SW RE @ HPLWWK M IHU LIRGYS KOHI U L F X ®WRXGHOFON L R Q

E D VAIQH WHK R'S H UDKMHIE H UUHO VR Y LWRHKEDW IR EWV H U Y D BVRBRREV

IDUP B UV SRYHV WS B REGH FWKVUHG G L W L RIGKES O0H NIIEERW WH L U

O HYRHINQ R Z O WEIMW U'W K®H J X O R\QVK@IVV S R WHY W SIBLIFGHD J L Q J

Z K DWR @/HK MM K L@IID VI B YKDALHON KZD V R/BIQ D J H F/N QWY K H V H
SURGXEWRLIQHD P H ZRION J LV G DWKLSRLIR | HV U RRBBOO®V K H L U

YLHZV RQ D SRVVLEOH GHSRVLW V\VWHP DQG WKHLU VXJJHVWLRQV IRU DOWHUQDWLYH



$ OROIW KLHR W H U YALHHLY 01 M UDWAKHDBW/
LAUHYHDUARHDHULFX®WRAEHIOFW LR Q
WDNSHODFRHVWLFLDERIDJIZQVWH
SROOXAWILARIDS UR E Q@ W K HRLAD
UHIJLBQS8URGXEWNVNFREWHORWHG
WKDWER OO XWARWW\WL VLEWHK H
HGIRWIJULFXOWE@AAMWIKQOWHQVLYH
SURGXFWLRQLJPBWDQ QCHIDGBQ
VWUH,QRNVHS HFEDM\NRH% D QDNNDOH
VHY HIUHDOKH UK/ O L ¥4<DN U G'HLRO

D W KFHO DFKIH WHK & R O O X WPLRRWQWV
DSSDURXW VFOHDRBPYHUWHKOGW
GHD QZHUMNE L VW XEABEWMKHD FWK D W
IDUPHQWLVFULBXPBWHDYV W H

L Q VO W Y6WRHP HG H D QG-HMF U WEKHHG SHVWLFLGH SDFNDJHVY FRQWDPLQDWLQJ WKH ZDW|
SUREORHRPUK ROLVWQRWQWK D W

SHV W L BSLDGHN D J LZ®N WHD U H O H WWRSWX MW L R § ©0 D \B\® DR WRHHY H U HZ/ KDY DY 1VG HFHK H P LLFROVOWGKHH
GLVFDUGW®&KHQY LU R GFRHDW A § W HUNDIOD IXRZ | IR X UNRHW W IGHD RVIRW KIRWUG H Y H HWWHABHS HV W L F L G +

ERWKKHPLFDm;SODVMGOXWL&%@U—;E\I;MDVWHQR)QRWWIGI—DRHHU(%DD@LL@NYDHJBOHD\NLLJ[K\MV
WKHUWEUHD VBN 0D Q WIKO H y

VRPBHDUORNQWKELVSBURMH KWK R W K H O W RSHD PHQ G H. U IRIXID U G HLQAVKKZDDNNZHOLD \KVID ILIRPY U
F D U IREGW K3HJ R Y L QLRLHDFDVRHU  E R GIL®IY HZWD\7 K HD O S RWARY B PW R/HR Z O HK D LDRQ L PDEIDWHHYUH U\W K L Q J g
$JULFX OW BRIBH VVWHBIWE@ DO VRDQG X OWK\P B WHK(

QRWAGKDAIMHYV S MWK ODFHPRIQW
FROOWLWM%MOOWGHUX?KGLVWQV\LQEFLLDLGD)(EHMXMR\HQ/SS/RKJMIHBIHPDQFRQWDEQWUV

WKLV SURMHFW WKH SR O XxWHERY SRR MESEY YHRAREFEDWWIRIRGRMAWH YV LQWR 2DWHU



,QVXPPDGHD ®HUWHICIYW HUMR X Q FW L R QLV@IRRRS HVW L FL G H
SDF N D ZIDQVWWBIR PV KIHD U P HSUAMULV S H W\ HSYDHF N DDJ bW H HDQ/

R E M RVAYWEM R W W HRRD QIGED X Q G H U WWER RV URFR Q VW D QW O
VHHNZRUW LV SRMH HR P D Q W KHHD V IVHRVOWX WD RIDF R P H
GLVFDWEHEIGLVFULPQ@RWHEBYSSD WK@WPIBDUPHUYV
DFN QR Z O MGIIV'® BBWUR G XSIRWIF R Q W D P L Q DVENGRH®WW R
UHPRWHKHPR® KHRIZWS UR G X W HDY 7 IE L @HKAHSLWQ K HRD

U H P RV IBLRID WRW/HK U R ZALIQHL ) WORR Z [Z@ IMLHW KR SMK\D WH

F X U UHLQHVO UW K HOFZ D\ W D YD O § R WWMIGD RVPIHD U P H H D LW K BIW

Z D WIHW\QHHOXIW U\D RKH] H # HXHDF RIS H V W LER E® D NGLRZJ K H L U
FKHP LFFAOROS R Q 1 VW MU P B WAW MPBSMWLISIS HV W BBIFGIID J L Q J
E\E X U QWEHPW K B\ L WRVMKD J U L F X DRDWXAKHON R H UID R U F
LQR UJDHDLGB O¥ R WHIGE WW RR \DMGD RN X | 1 L ANGIRZO H G J H
IDUPHUV FRQWLQXH WR XVH H[SLUHG SURGXFWV

¥ NQREK BPWB V g WKHRR/BDRIBNCP D QHD J S H U RH/QKW @ %MK F D XV H
WKRUFKDHIGW ZDYKHG R GBeMSHMI KPH. [ VAK BHUV KM D Y G\R H
SHSHLWQQ KRH F KD QIBWKWE®& R WDRFD WRMFHU VIR SRQVLELOL
75(

X $VID DV N Q R K W\D W KRIO O HRE/MAEE F \ F (DLRQ.J0 7. K\WHIVRRID W H
SROOXWGRDWERD G LW RREGDW K H P VKIROEGIEP S WWIK &

S D FIN@EL H UAHXX/IHVBER WOHQWE KE QV SR IV GVAHHF \ F € L % XRAR Z
PDQ\ DKF\WRDWIOLV q DH NF QDWW W B2 %



7KLYHVHDHBRODWUH S ZU WG QK D P H ZRIWNKHO R WsHH V'S R Q V/IHE/MO L W\
30D BWR M HB WWRHES < X UW W B UHBLLWKKWX S S R WKEHD L WIHDGV L R Q V
(QYLURQPHIIK HS UR MHPW\GEE HY HDRBU W L F IDSTOBXR WD ZQ B B/GH
PDQDJHRNOMR R KHR O O HFOGELR/GRIS B W E§ PEG D Z DY WD H UIDQW H G
DJULF X O WRKE&OMWDRGD A0 RWK(IG UHP KXWV KHJHS RBWS LOMR Q
SHVW XMHEBJ UL F X 6 WKEORMN R@BH J LRQ® KFHR O O HE@Q/G RS RV D O
SHVWBBIEG!D ZDY IS HH V H Q\WAKQUUHLQWK D WD IOR/@ F O WEIHHD G LRID V
ILH®W XFR Q G X E QIHNGHIL V WRJIFDWQWD NIND®E BI O 0 I B W IMDKIHX W XIPQG
ZLQWHRWWRIV  ZLWWKSID UW L F RSIDW PRM\G HD ZHBYHSIOVWLFLGH
SURGXFWYV

7 K U H V H IRFAKRIS KOHZ D U HRIHDVOWP B Q@ H D @ B\UKAHH J LIRHI D USQ QW L F
SROO¥WXRASHVWBEPIEGH ZDYIJ E H ®W K WIXU JH V WRLMROX WQRQ V
D G G L WIKRIQU YHH D P L QIHEP EW\DE W BROHDBQUMR W H BAK ISR QW DALIB ©I G
WKHHQHNQRZ O HD®BZ D UHQERFWV W L FQVGKND G HISQWKH UXIL\W K V

G H D GBHHU R @/ HDWHS HW WIRLF 2D '8 O D RHDG K HIJIRW HW KALKIH V W Z BIVGWH
PDQDJHPHEYWHRRLVHFWLRRP D UW]KHWH V HDIUFELRQ® Q DO \VRIF
SUHV WESDU W LFS 8 R §RMARMOKEIH Y HO R 8 DHE AR O R YLADMD DIDE O H
LQFOXXDYWBQDJHPHYWWRI HGXFHVWLFLGIS QUMNODFKBPLFDO
SROOXWLRQ



7RGDXKDMWFRQV L GHRUDHG Q \I 1 B QEXJIOWY X U BHIMRGLQWHQ VLY H
PRQRFXSWREKMWRRDJI UL F X0QRKIDD@WH F K QY X K WNRG L V

PR G HROIDUP LEQ 6 URSU R W HFRRIRICD W KKIL VW RGH.FBOR KPHQW
D J UL F X ©MAXW IFQ SV VAKLLFKKD YHREH HSD BWD J U L F X D IR RO
V\VW HPWH DR KD YR ZEHFRWH R IW KAHR VWP S R U WIDRS/R QRIQ W V

W R G DQIG/X VDN U L B 0O WWHHEL ALWF H Q WR GBHUR G X FIVNQKSILWR L H Q F\
$FFRUGWRS2 GDWQ PLOOLRRISODY WU H®UOGFIRG H
FURSQGLYH\BWRENX MR P L O OLRIRULRRED FND AR YEHVH
ILJX WHZHF R Q V MGEHD RIKG D W@ O D \KW HFRR RVGX S FEBDLQVZVWRUD.
SURFHW/QGUVWULEXWER GFEMMKDWLJQL | 5RQRIRE H
PLOOWRR N OD\SVWRBXFHRBIDY ZHUWHYHED JULF XIDWRE B
VIVWHBY 2(&' 6LPLODPILOGDWB Y WIKBQ FUH DWYIAQ J
ZLGHV XVRIBGE VW L A DBINWH D D DW R R/ID P L O CPLIRQW RR IV
SHVWL E QGHYPID F WILY HU 8 &EFH UWH H® RED@Q VU L FX ®RWAWL FL G H
XVKD@RXEQE&GBKWR XJKO\HDWY QFH )$2 7KHVMHIXUHV
GHPRQVWHKDWHI FUH R VR .D D \D/QISFHW W LKFRDHWM K 5 UHV HQ F H
LQGLVSHRWBLEEHX \DA U L B XEDQMX RMBL V WHPW KRHV KKHWSO DV W L F V
D Q&H VW LDRUDEH\R F R P DQUR Z L\QXIE MRHEGME CWW R/ KFFR QVH T X HQ F H
WK HAUH BW B H FL@X®H GG\ U L F XEDOVGX B @ W K BKIVIHQ W H CDVQ. GL H V
VSUHDGYV



6RPMW X GALBINL Q\D RF R WQUAP S DREI®/O D \KW HF JUL F X OW X U H
V X FOKP X O F K LLGDIRIW H H Q KIRRAWHEWILS U L J B WS IR R U

SHVW XRLHEE @ C5QUWR W HE@ U R G X FHW LR QB Q B WHIDW K H

D E V H R FMK HAQHS XRAK\E 1O D U DR HZRX (EGIQ H H GMBFK L H Y H

W R G BUR/G X F\R DK@ H Y MWK U L QINR.RXRID U L F XOWXE D O
DY D L COIBEADKRHW KKHDWRBQ Q FU H DX PG R IV W X G X H V WVLKRHQ
LPSDRMWLVID@RIBIWMQFRRX¥NVRISOD VLGNV W LEQGH V
SURGXFWQRBRWM RSG HWAXKBIGY HUVHR WK YLURQPHQW
DQBQWKKHD BWKKKPDQQ BNV KBUY EQL Q@XM 8 O D \D\Y GF
FKHP LSFP@O X, WV RRS &/D \DLSFHWV W L\VPW CDEME KA-H Q R DU
PXOWLGLP IO DRDHDOL F XDOURRE\V W KW FR QFHUQV
DERNWYVLORBGFWW D L QDEQ W/IHYMLAVIKGIFRIP XOWLSOH
FULVHKWWHZRDMBUHONRQFHQ@WHUSHFWLEDHOWNLFLGH
SDFNDJLQJ FUHDWLQJ D QHZ IRFDO SRLQW RI GHEDWH



WGFTDX WA+ - BEDS' T+H(D- 1 D& .6'9Z

,QUHAHQAY HILY SROMRQ FDXVHG B\ SHXAFL.GH SORNDI LQJ KDVEHI XQ R EHAARXWHG DY
D JEEDDIMKH 7 KH P DQ UDRQ LV WDNSROMIQN \KFK D/ SHXMFGH URIGKHY DG
HP SW SHXFACGH FROBCHY GR QRWGHRP SRH QDM DOG WXV UP 0Q DV
\LJ QULFDQASRTVEQN 3 HXAFLGH FROBIGHYFOLHBI® QAFDLEHS LOR WH HQYLURGP HOW
FDXVH \RIODQG Z DM SROMRYQ ) XUNHP RUH YDURXV KDUP [ XOFKHP LFDOY FOQ UHMLY
WR KXP DQVWURXIK WH |RRG FKDQ DQG LOKDIMRQ SRIQJ UMW R KXP DD KHDEM
7 KH FOHBW UIX\H R HP SW SHXAFL.GH FRQECHY RU WHU X\H DV IRRG DQG Z DMU
FRQECHY/FDQ DR FDX\H YDURXVADIHVR SHXALGH SRVRQQ)

.| QRASURSH® QVBRHG R WH SOWF DG FKHP LFDDSRTMARY FDX\HG B\ SHUNAGH
SIADIQ) GRAY QRWVRQD FROEP LCDM RQH DUHD EXWFDD D8R \SUIG \R AWEDWV
UIIRYY ,Q URGROH \R WLV PDVU SIREGP P DD FRXQAILV KD/H EHIXQ R
LP SBP HIAALIHHIAZ DXMP DD HP HOASUIPAAHY



7K H LEMF @15 H VW § BIRGHR R WY W LDQ YWHHNIBL /I J U L F X ®WRXGHOFOV L R Q

D Q%0 B\ W HFKWE B BN D WLKIDR\Q WPHH QW LEH S H G RQ\QKEH JU H H
RIFRQWDPLBEDWH\RG@ KD W L EHGE R YD/ D U ZRXNY HVWUB Q G

W K H U HD RX@NG HINV AVOHQ D J H I MOWE P MSSH VW § PEG! D JS QDY @G F

R W KPHDW H W FIDADW DI D HOBU @ B X XMLHW KMKHF REE D VRMHQD JHPHQW

UHJXO RL\@LARE®X/Q WILM/ K B URR Q V L & IR QMW R BIRKYWIH\QL B X H V

KD]JDUGRXV VXEVWDQFHV RU DUH FRQWDPLQDWHG ZLWK VXFK VXEVWDQFHV

, Q7 % U N 2BV WIHQ D J H FSHR@W PIHHWHI X O DINVQLQRIDW LROP BOEF W L R Q

S O DKID/YB-H H® U P X OIDQY HEHWKK(X URSIEQQR Q8 KDUPRQL]DWLRQ
SURFBY®UHRRPSDWILEAMKY W H U Q DW.LIRVQIIPW K RVH GBG VW LF LG H
SDFNDZDYMWMHOD 8 G U V. \WMRGKD.G Y D ZBNWEIMQ D JH PHQUW ODWLRQ
DQGH S HQR QQKKD ] DOIERHVDOKVHX E V WLIDYELGMF R Q V L X I\ GNNE H
GHILQRWDRDU &R XMQ@®D R J HIGF F R U G 1KQLIWMK HDUMHFHL IZ BV W H

P D QD JH PUHHIW O DIWIZ R:@WM LR LF H U WDULRIG XE WYH Q RIQWWIK H L U
HFRQRPDPRHE RW H @MEDX®E H R E O §IIP VW ISFOLFHD ZIDQ/NMN\G R W
DPRQNKH\DHW HJRKHH W IIRRIIHE HD U J XM GV W HDUMIK RUW FRBL Q J V
ERVWK JLV O RS BREWH FIHUG KFEDIQ D J H RHSGIW W § PIEGIID Z DY W H

'"HV S IWMHH[ L VWRIQEH Y H ORS\HREPIQ D JHRURMH ZRQWKVHS HF L ILF
FD\RHS H V W ISILFGNHD JW R BLUGIRH | | H F W Q @B V W D Q@ DVELRKZ DIVGAHH
PDQDJHBKOQWVRUFKAHR O O HWW DR Y S RUHF B WHEZ). VSR WIKG®! V H
ZDVVOHRIR W KHG PLQ LV \W R Q WL RIGQEYIH U \RUD VK HDWH. Y LOVL H V

L @ D QF R X Q WL W N VARIRH V W B BIEGID 1 RO R \PHR@\L W R Q&G
WKHMHH | THFIVQBXYVWDP A WK®E D QD JWEH XD QWERAGINFWLRQ
DQGLVSREVIUMHVER®O ¥WKKEASH VW EPIEG!IHD ZDYIWFHD UWLFXODUO\
HYLGHQW LQ DJULFXOWXUDO EDVLQV ZKHUH SHVWLFLGH XVH LV LOQWHQVH






7KH V VRIS HV W ISBLFGHD ZIDOVMOH) BV VR F 5 B W € B WLREWY HEG
SXEOIGPLQLVIMIDIKROQ P HZRIWKAS R O GOWSWL Q FZISIORK

X Q G H WAIHHYHADDMBVOHQ D J H R M\QMWHPZ H Y 8 H L VEK N SRV W R R G V
QRVWURRQLWRNQFEXSHUYUMIRQGR@D XMWLE® RO O XOWHU V
HITHFWLF SOM P HDRALIWG W X CPVW IDFRYWK Z YV W YD R WD Q D JIHGE
DFFR U GZL@WMKSIU L R UR XYW 8 K QMIGHQ W H U Q DWH_FRRJIA PN &/ H
PDQDJHPKLOM DDRKWKHIUR ZDRBWHH FW L YN BPW KX RR Q G
SUHYH QDB KR X URHHX VMR W HF\FO L QJ UHDFF\RW KIIM®MQJ R W
EHHX VBG4 UN Z\BVRHQ D HHIPR B HV W S PEGIID Z DY IRV RD

W KO-R Z @WHWRHVOKKH. H U DYG KV S RDIE® 0 Q D ZHGDKD S S U RADKEIKW
GRHV QRW DLP IRU SURJUHVV WRZDUG KLJKHU OHYHOV

%\ODZDUP HUW KHQ G X RHSHN W LFQ&HYG LY D@BIMOWHUSULVHYV
Z K R VOHF W L Y0 IHV@ HHEMDW MOHU IR Q V L ZHDWHSM®IR G X BRER U GALR J
ZDVWBIQ D JHFOHYIWYV OZIDW BRYR G XB HRIE/O L J YW WEKWDHD UG R X V
ZDVWHHSH FREBYHIZRYMHQ D JHBIOQND ZIDO WH D QV\BRGW
VHQGWRLFHQUWM®HH D WPHLQOA QIR X FRYWOSHWN W IFLGH
SDFNDZDY®BQ Q W HIEDW KUHX LODDAD G VLAIDTSHH VW LW @B B W H
HIWHQW IDUPHUV FDQ IXOILOO WKHVH REOLJDWLRQV

$OWKRXKNULQFREDMNQGHRG XS HMBRQVLBEODL@WIIHFWLYH
DSSURDFER G HROD FKLHYHQYVHF\F®.@QJHFR YRDOWX D VW H
PD QD JH PKOQBH HH F R J QUIHDG R/BIQ D J H FOHHQ WV ONDKMHLR-BR
VSHF(3EPRGH® WD E R ID/KMHBRE H V W ISBLFOHD J)IRQH [DP SO H
W K HLUDHQ D W L R G BISGRA Y WM-SH F L | ILREBDHOVON § P EG! 1D FIRZH Y H U
LQUHFHEWUWRPIBRFDO ZIFDWH Q D J H PIHILW/ L B Y FH Y/X Q
H[SHULP HDWILDF HQWR.G HDOLP L &/FRWH S RV\\MW WMPR/Q FUH D V H
SURGXFHUV¢ SDUWLFLSDWLRQ LQ GLVSRVDO V\VWHPV



$Q R W IOHFWIRQW K BID V W H ORJUW KED VW B O R KD IRQ S HV W L EYMBKIIY
SURGXFHU LIPSRRMBBVWNMRE-H VW LFQ G HD VWHHQ D J H PHHQWV O DW L R
SHVW BEIRGHKTG G WRXB S @LUHHT X MUBHIED¥ UH FRS BIUW L F LESDRML R Q

W KD F N D RUMG BSH V W B FJILIRGEHOVAMNSNK R/QNV KAHD U NDIBL WRY K EDFND JH G
SURG XYKWW H¥ RO O MWW R GD\AH Q L | ILLRDIQQAH \DROKRLE B D Q ED® W H
PDQDJH PHIRL Q D RIORQ LRQD\S U D FIMLE HRAVDKCBYWPUHY SRQVLELOL
DQBFWSDOWLFZSWWALIED VWHQ D JH RN QWIHWBID U IHP\LWRVG L V
ILQDQFROQW UL EXMWQRE® A0 W L D MALF PEDIBLHEIR V L WV UNHWERENQ
GLIILMXOOWD WK BWR G XIFG®X S S OLBRR/X W VRIGWK HLRIU S RURRMLHD O
UHV SR Q8 URIMBLGWRIW R DGHMS R Q D ISELUARLDAK D R SFORHO O HFQVA. Q J
UHF\FOIPGYSDFND RWDUNHWUR G XRMNILOPPEWEBQRGXFHUV ¢
UHOXFWBDRBW L EQSOMMBIR F H WA/ HWEIW KR Q W U L IB-XWWKLIRTDW R

W KL Q L VA BIG U L Q JW RSHDNFD J F8® R G WIRVD U N HOR W KZHRUU GAVKIHH H

FR O O HFERFAR® V X DHEBRIQR KR W KSHJ R GXFEMFAISD IDAFRQWULEXW LR C
FRQVLG&NUMHBLHDIR Q VR WKL R/GC X&KUVHWWIHIF R SBHWW LFLSDW.L
IHIFD@HJUHJD LDGW KD [ L P XHP[ W HRQUAH V S R Q VY R BIUGRLGNOFHEX S SO L H U
ILUPVR WK ISHW V S HFRWLSRHQ VILEMVYEW P B ¥ D V BUHR G X B B BVW K

W KX E & HF \ R UFPKX VI W DIEZDL\WRKIHQ D J H /MDWWHRR O OIBWR FH V V
WKLV IHH

VLD OR RV H WYKNEGEH V R F LR B/Q B3QVR W HFRWLR BEIIRGSHK EHO K’ R |
ZKLFAKDQNH'SHVW ISFIRGXB 88X S S (LUHPHP E H SV LIPIDOR F X \RI)V

U D L \VOLADIU HI)GISAWR PRWOQ®AZ O RGIHYV W KNBIQ@BS S O L F DWWLRIGAK

DV H G X BIHYMW B PEGIHD Z DY R/WVSW R SSH.V S FOMDEDNV WLIKEHD L\DF RB H

W KOHV VR F LDRULNQ ¢ Q\VIKUHH VHOMBKRAE Y LG HQWRIX Q@V KIH. W H U D W X L
W K HMW W B BIRGHKFOIGNO @ H P E HRIW KD VV R F LKODWBMWRMEK® QQ RW D E O H
UHVSRQVLELOLW\ LQ WKLV FRQWH[W

/RFDEGPLQLYVWUHPW QR BL/S DORNYR WKHDUF W.RW KZAHD VRVIHQ D JHPHQ W
V\VWBPFRUGNLRDVWBIQDJHRHIWV OFDXVOLLR QS DOUWWYBERQRUEOH
SODQ@DYWHQ D JH PARIVD HIFQWE QD Q V SZFDUMRIBIID J 5 Q R /KR U D J H

DQOGLVSRVID E GMKZKIEGI M B B UOD QMG WX WLKIIQ FW L R RVKGD W L U H

VI\VWHP



+RZHYBEKHQWRPMMD]DUGRXYXWQSESHVWEPEGIID ZDYRKQLFLSDO
UHVSRQVEHBEGPW EHYX RQWX FKD V B R RIRY H U Q PRHROQNWNW ED L Q H G

D X W K REXIGN B @D S D BIHVQ\H IFIKGREMWRWWR/ DMHY SRQVREHU W FL G H

SDF N D ZIDQ/W@GW KGR FDUD F VP HFHVL RERBMHR PPIXQLFLSBOYWLHYV

DV VXPRHG/SRQVREW®ERO O HRMWIIDRY/ S RDQ/®WR BRI BH VW LFLGH

SDFNDZDY W KLIQR HD Q QX G JB QIED YRR Q G XBWIHBEH QHVY UDLVLQJ

DFW L Y)RWH[IDW SIOMN KSHU R MFHRREMG X E @dDG U D B BEQ D NSIDOND JL Q J

ZDVWHAF X P X CLODWIHGSOMRIGIW D L BHHUM. R G WRUIIDAQOAER UAMMIED P L ©

OXQLFLSDOLW\ YHKLFOHV WR WKH FHQWUDO FROOHFWLRQ IDFLOLW\ LQ WKH GLVWULFYV

([DPLQLZOYWMHQDJHRKNOYWHPYO HP HQRVWHERX Q WS HHFV | LFFD O O\
SHVWLEDENDJZQVYWSDUWLFLBPOAPBSOMHPHUIZKHUBURGXFHU

RUJDQL]PWRRRBYV DWQWBWHYWWRIHUTROK H DNQBDH/®MV RFLDWLRQV

DUH GHVLJQHG DV PRUH DFWLYH DQG HIIHFWLYH SDUWLFLSDQWY LQ WKH PDQDJHPHQMW

L Q7%UNLYRPBLVWAKIFME RUVJULFXDQ®UBILFXGRREBDODWLYHV
D OW K®Q RWK IR DUIU R D F W L ¥ WWAMASSMR YR IGME HZWW.KQ S XW & H U

E H WRARHOLG L W Q B QAR PFHD VBI@ B RMG H D @ HFWWU WIDWRD F L O LWIORV L Q J
SURFXUPPMQREHYVWSEBREGWRZHYHWKHHVHDURBSURGXFHU
RUJD Q L DDARFRH WWRHIBYXHD G H U W Q N\M QD BMILDYUB/KRBRIO O HIFQVG. R Q
GLVSRWDKSD F N D ZIDQ/JR MV KSHU R G XAFKWHX S S'Q.\Y HWW KIHE V HR F H
SXQLWHYISRQ\RLEQ 6 HQWRLGHHOMX Q U H DWW R\ 3/H\WWHE UR G X F H U
RUJDQL]IV\E ERRWYX Q WRQV DGW K IF ZW UFHISD FLRQHW KW R HV M
RUJD QL] RWIKRGHU R G XFURHP E HRUSD UW QURPKRPMHUHFHLY H

L QIR U P DWKLRRKIKFAKK B U R FIXQS$IRWBHDUR G ¥PWUDVLIQLILFDQW
URQ@BUH G X FAM\W W KWR X UDFQIG QH VW D E COLRV/KWU BQ F O XAD W\M H
PDQDJHPHQW V\VWHP WKDW DOORZV UHFRYHU\ DQG UHF\FOLQJ

$OWKRXKKXPERIDRFDO GI® HQ WB\GRMQ D J H /N QWHH[® P SO V
VRPSURYLREBY VWIUWBANY\ALWKWH@IUYR X6 WKE DBYDIVR Q
L Q F U HDYWHABGID® M/F DI O K RJ K O L 1L IQWKALGH S RAUKWD PWM R BL W\
HPSW\ SHVWLFLGH FRQWDLQHUV DUH GLVSRVHG RI UDQGRPO\ E\ SURGXFHUV



JURP WKWLFXOWXWHBO
&ROOHFWLRGPURMHFW RI
OHWURSROLWDQ OXQLFLSDOLW\

JURP WKH "(QYLURQPHQWDOO\
JULHQGO\ )DUBKHD RWURH! R
$QWDO\D OHWURSROLWDQ
OXQLFLSDQLWPOXFD

$PRQWKMHR QW DW® B B/ HF R O O H.IMRIRED \
WKURRREDIVWEQDJIJHPHYW HDRMVUDGLWLRQ
FROOH PWDF@®/DLE KBV FRUSRUDWIRIGE DV W H
PDQDJHPHRWRRVIWELVSRRMBAGW K EXWQ J
UHF\FOHIKSURXJRRP SUHKH GWDIDYH LFQKIO W L
VWDNHRRODB® U] D Q/ER@WIDERXHE JIHAWO RFDW LR (
KD]DUGRXWHKBWE H- R O O HDRMVKIMR X WRH UV W

W U D Q V S/RRUHPIS R\UW R & Bl DHD QWK W@® LFHQV H G
ZDVWDH L O ZWH H M\ Q F LY HIBADO O H F VD IVYAHHD \
ZKR\KHD DU Q@RYNXX®GF HUWREQ Q HUDMWH® VH G
DQE@XSHU YDV HG XYW KR LREDE WXUQL QD
ZD\WKENBH HHWO D U JHUUHRD BSXEDLF OHYH
YHUVRRQUPHUVRWRVHPRSHVW ISTLFAND JLQ J
ZDVWHZ2KKBKARPSHOBHGSRYBSHUFB VY H
ULVN\ZI| WRRLIPP H G LHDQWH. U R QAPKHUORX DKJ L R X V
PHWKRRB B O X\D IQRERIW ODH Y H Q WE\GH Q MMV

W U D Q V IHADDHAGE @ MV HOUHIS VE H VIWO W B WAHKCH

IDFLAKWUMY QFLQHGDWHIEHIEH O HIDQ/ WK H
DLU

7KDQWRWWRJUDBS®LP DQ@EREKDUDFWMKHV WL
.D]GDaDQE@UHPXOADVIIJHJILZRGVK IQLILFDQW
DIJULFXGWRGRBWLCRED SOHR IJURZLRDALGH

Y D U IRHFAU\R SLWWV K WQUHH J L E Q RO BQR A U R 8/ H

V K DRIHU X D\@% H J H W B BIOQHAU HRDWHALE FDHD GV
KLJKFHRP SDWR® KOHW L F X DMWXW0Q R 2/0K D W

PR UHQ W H G ¥ VWX N H®I$ S OLLHUGXD ¢HJHWDE O H
S UR G X MWELHRAXIFHHO & VRIMHAAE \ S O DLW HDY G V
SHVWYV



+RZHY KX AV RV KIHQ W H U VRYIFE\Y IWRHQ) USHUGRDF\M W XGFHBAFO L P CRK B Q J H
ELRGLYBRVYGHF O L\RIIO LQH B O DLW HIDIV WP H BLIQV KBD V L Q

Z L WKK FSLUH Y D O IQ@F H T X H@F\U H O VS HEUKDWIR L Q RI¥AG K TBW M/ R
LOQWH@YVYWHRHBS URSHMW DBIS®H. F B WU VG V@/H KIDHEHYHORSHG
SH VWU F NG MWRSHFR FWELY HJ H GQ H R ®XE@ Q F UR D NWK H D UG K H
QXPERUSHVW IDFISSOHL F D QDLIR.Y YWH D V,ROW K UV J L R @ H LDHOVOK H V H
GHY HO R SKPOHYQ@MN WK HPLDUU B R WSKU R G X B B S V W [URH\G BIL 19 S RAKVD W
SHVWXVFH®H UL F X®NMRRUIRADLQ H Y L MWIDFECH DV FEHHDM X LW U H Q G
LY) OVR | O HESWHRGY L Q F LHIVLAFH BGHD WHOD B MEKOH. Q L VRUW LF X OW X U |
DQPERUHVWKRZ LVPK 2\ O 0 D I\%MQ D NINUBIPHR QA KSHU R Y L DIFWAK H
KLIJKHVW SHU XQLW DUHD SHVWLFLGH XVH LQ 7%UNL\H

$VWKHHOBVHDQEKFDMIHDWBI2 KN W WHISH U VR QDS @ W L FLIGHHLW
O HYRHNOQ R Z O BE RIS MV W LK MGHSMHW F H KRB IHR/QV H FILHFHW L WHYSDHWAWV
PDMR BLSV\R G X¥EIHHSEH VW LIFDQ HFH VR DWUY L F X & WRKE&OMQISRIY W
FRQ WOURR/W U P M K MNRD [ L FHW K MILWWQ/® H F YMKHDLLY H OR R B IR SR/ KW W
S HV W LDFUHB/N\H QRMLKBEOVU S RIS H V W U FHIVGINY @R B Y U RV IHYFHH LWL W\
IUDPW& URMXEISUR | HV WIUFDQ K@ QH QMDIW L PQES0 W L PIDEP D @AR/IH U
LQFRPBOGLYHOLARRBPDWZ RXRIHYHWKUBHPISURG XEQYKH
UHJLRQ UHSRUW XVLQJ SHVWLFLGHV LQ SHVW FRQWURO

$OWKREUR B EMRWH DAFRKP S GFHRV N HROQAMAH | H F W LR ISHQY/RWLNE S G Y W

FR QWP RUWRODOK HPVLIQLIQKPERIUD UP MUSH VW LGFH GHIMNV H
UHFRJQWKRQWIIHFWRIEHQEYVYRBRISRWHRKD/DL)DBYP WRGXFLQJ

| R W KRHD U NI\ R @V&K HRIZUF R Q V X P SWVHL®/@ D YKH. J KSRV W X M B®NV H V
BRPIBHVWLFLGH REXOMED SSO\58Y W LIEQDEUHDKRH UMK HUR Z
SURG XFEWNIRZUF RQV X P S\VQICRE DWD QHRIEM VW L\WIKEHEE O LFDW L R
D Q @& K HHIUH FRM\WR W KLHUG L Q B BV KWIH V H D WFHKKBAKBIX PERUSHVWLFLGH
DSSOLFDW\HRISY R G X FAMDR® 6 U HDRVSHQ B QQKSHU R G X FDW IBARQG
FURMB\SBDUWLFARWDXYIONBIS S CSHID F DIEK H U Z KK WIKUIHQ WH QV LY H C
FXOW LLY@WHG LRRPHU R @ XWH S R 8 %/0 \3 19\ W LPFRIGNEIW H/QL P4 V
\HDU



$ VXEVWBRUWWDIBQR G XEFKRERQ RYWV B H VW LLFGSGINAR Q WELDRIBHK L V
GHFLWRIQRN® HRIEW HU Y D & IRHDA J D US KER'W H QRMAIDRB W VW LRFQ G H V
WKHQ Y L UR QRIGR RDKH D BRWPKHD OFRQ V SGIM W IDVILG BIYQSB RG X FWLR Q
FRDWEKRRVHYRHR P SHO OBIGCREVRWRSLYKHRBUFRQRPHBVRQV
$O W K RXHUKM 21 D U P K D YOHW W HFCRGXHUE/ BWAU D LI QBQHIV W DFSLSGH. FIDWV L R Q
FDBH D WKDID UHDGIBFR/Q V F L RXERERAB K V W LDFQE KBMJ HF D XMWR. R Q V
E HV D NGDQU VOK IDISLS O L FODUMHHRQ W L YERR H[SH D QS/H VW UFVGHL O H U V
DOWRQILSIPR G XPDHEDV R ISHY W LIFQ B WW ULLVB/YRWVKHHBI D W LKYLH & H U
HGXFDWLRQ OHYHO RI IDUPHUV LQ WKH UHJLRQ

* LY H@KHH W H QUH.O HR GBFHH/ W LI RISGHHAR Q W QR IOB |G DA ® Q@G UHP LW
*X OUHJLKIYV W BEPIEGIHD ZDYWDHEYHFRBWLIQLIHBYQWR QPRIQ@OVMDL R Q
S X E ®HMD @\ KR R\GD | UW \BNJ R G X B 8 G M W DULHDSHRIKND AWV F5GH VW L F L G H
FRQWDDQHD® G R®IOXF D UGWRHQ Y L UR QIPFHRQWR X QRIDM_HHGDGEMG
EXUQRIE X U LK KR D@ VS\B G X FBIUINZ D B BV KCHG Y HHQML UR QBPE G W D O
K X P DKGH D DR\SKD B /WX ODWRWXFXL V SRYDPW KFB DS IRU F WIKEHV SRV D O
RISHVW ERIQGMDD ®ISURE OHKMWHWE HD G G UH\QWIXG@PDBHVWLFLGH
SDF N D ZIDYIWAH HDAD Q V VE(\IS U R G XIEQWUKAHH J L RKQ. O KILWVRXIH\E H
VHFRQDPRQN KM UL F X 8 WRKEMDRRZ X L FKU R G XFH TR O X WALIRIG\R

Q R W WHIHR O O XMW RQF HUIQND Q & K HE\H O LW XK B WG U HWKBIQ REOHP
UHTXLUHV IDUPHUV WKHPVHOYHVZ?WKDW LV WKHLU RZQZ?WDNLQJ UHVSRQVLELOLW\

2YHW KD WWAE D W0 D SWO P ¥\ XREE 6 H V W SPIFGIHD L IQE BE-D VK DV
SHULRGHLGWE\IEHGE OUF QEWRPSWRED OUBINBAQRANUVBREQLF

LQV W LW R0 QQNNIPOBEY G G U HWKIHOM X VD U H VR IR @ L W L DWWMKYHH V

%o D Q D NNRDYGIH Q RUY KL DS URM R BWKAHR O O HF @G R\DS RVSIHY WL F L G H

SDFND ZDQIEBI\O DX QAKMEH D\ UD B LY WULEMUKGHD G HRINKH IS

%o D Q D N3NUIROYHL QLAULHDFOW R I$ DWMHF X O @ FRUHH V,\gW KIR O O R ZH.WWK H

S UR MZLRW/[W H Q\8 RVGKGI L VW/R LOFH UN M4 L J D] L Q HD Q GF H D BVDKAWU R X J K

FROODERUDWLRQV ZLWK YDULRXV LQVWLWXWLRQV DQG LW FRQWLQXHV WR RSHUDWH



) URP \WH SUMVHQIBMRQ R d DQDNND®!
3WRYIQFIDO  LWHARWIDM R $ J UFXOMUH
DQG) RUWW  GDIMG$ SUD

'L W K MQKHF R & W K$HU R MHIFOMO DLW W H Q VL Y H
DJULF XS WREDPOWLRRQUB CXHQBHOMWLFLGH
XVHZZHGHQWLQEH 8 W 8 B HG B XIWINRKO O
DWVRQWDLRHAROOHAWSBH VW ISTLRND JLQ J
ZHUSIOD PHGH VLI QSR A®NVK HAMLHO O B EHV
SHV W BBIEG!ID ZDYIVFHF X P X Q QWKHIRRM) WD L Q H U
LMLUWWDQV S\RRO\WREDHDVWROOHFWQR® U
HVW D E DOVKH® B REG S URW REWERZ DV W H
GLVSFOML.O® RWEL@HIZO0 0 \HF RO O ISHW WG F L G H
SDFND ZIDYJWA K MQ D QV § RUKAR 6 S DIQ G
LOQFLQHURWVEHE® SR¥B®WZHHQ DQG
DSSUR[LPDWHIRIHPSWYULF XSENLDIQ Q J
ZDVWH ZDV FROOHFWHG DQG GLVSRVHG

$ O W K RAXKEL V S B U DMDIRDWYHG H V LOJHHNBK ® Q
FRP SDUHWEKQ Q $BIO W X FBMKHU R Y LRQUEG

W KGH. V WAKLHWHGEHU R LM PWO H P HOWWHIEL ILFD Q W
DPRXRI®HVWEPEG!IIDIDYRNMYRQHWEHBE VYV
UHPRYURPKHQYLURQPISQWRS IBLT S RV HG
ORUHRPEDUHQHYV D FUDLFR\Y BB & Bl BW

W KSHU R NKHDFOWD F U HDUVRHGEX K € B W U V WRIVDIGH. Q J
LVVEHVX Q@B RYLAHKBYERDQDRR @D Q\
IDUPREVHUY DL \WKH V WILQYELVO\OKIHHWHK H
SUR MAPE O HP HQ\G HBIX'®RQ W DR QEHHL\Q J
XVHGSURGXEHWRW XEVWDPRX®HVWLFLGH
SDF N D ZIDQWWRO O HDORW K IBB/R1L Q86X Y ID\WV R

L QG L AMIX®MR G XIFQf U® ODLIWAR Q W DI QEBHHMN
OLNH®MROHDHR SWSHVWLEDENDJLQW K H
HQYLURQPHQW EXUQ LW RU PL[ LW ZLW



, QW K. N QWHRHQ J R LSQUR MDHOFBAKSH VW L F L G A RCSG{HFEFARIER QD B B M
FRQV L GH UHFEY QN H URRINVF RHFOFOWV IS®IY/ W ISFOLFGNHD ZIDQ/MY € € Q V X WMV
FRQWUROOHG GLVSRVDO

*LYHQVLY SOH P H QD/MEBW WERW KYV R MUHBW HRGRIWWHR REUD FW L FH
HIDPSOD@¥%UNLQVKIL\HDGGHUDNW R G HRORW KIHHULRQ@YLOODJHV
R X W W KSH#U R M.HPB\® H P H QDAUBELLVRRX VWL YRHQ '@ L F\D WEDGR IW KIH U V W
VXJJIHPW B GXWBHIH YSHOWW 5 PEG!HD $REIO X WIKBQD FNRIFROOHFWLRQ
FR QW DLLGYH B 1 O H @7 5 U R MKIDRAY B Q. P S DEFEWXR @/GLHP PHG LD W H
LPSOHPHQWDWLRQ DUHD

+RZHYHQWHUNQOMRYKOL FKWWEBRQY W FRPRIBRAS O NIHIW VW KE J
SURMHES/GNPHQWDMHKIRQORYKXQJIHV WH BRWR S RVRIRES U RAYKIH
VA\VWHP

e 3URGXFRQVMWEEHPERIER W D LIQGHWVUNM | LFILOIQEMI WK RR@WDLQH UV
UHT XMKRQW W D @ @ DAHARMDA H MO &L SBHER Q W DRL@HUNHQ VLY H
SURGXFWLRQ FDOO IRU DQ LQFUHDVH LQ FRQWDLQHU QXPEHUV
e« &RQWDLQHUV DUH EHLQJ XVHG IRU RWKHU W\SHV Rl ZDVWH EHVLGHV SHVWLFLGH SD
e &RQWDTRHANAGX U EFGU VB BIUQRN WU RG X ¥\WDR®BQN KBU H
Q RAMWP S WL H BX ODRNANVFHF X P X D D RAMBKE-R Q W D LRQUHAISQIR G XW R U V
GLVSRVH RI LW XVLQJ WKHLU RZQ PHWKRGV . XUQD H UAHDUK R IQMDAYHY
e 0D QS UR G XFRWWDRQ W DLIRFHDWN R K B K& H WWAHHOUH $§ WHG LVWD QF H DGGUAMQ) KH GVSRVDCR! SHWIFIGH
IURP ILHOGV WR FRQWDLQHUV LQFUHDVHV SURGXFHUV DU sr@khVo Wi bNid@omido X VH W
« 'DPDJHG FRQWDLQHUV DUH QRW UHSODFHG LQ D WLPHO\ R/OdM@HUHH GUQ WHZ Y R
« $W PDQ\ FRQWDLQHU ORFDWLRQV SHVWLFLGH SUHSDUDW LRQHRWZDDIAMGINHXIQL WV D
° : DWMIQWH ) IHG? SUIRWRNZ KIFEK
,QVXPPDWKAR QW DI QB EE O ODQWWH) IRUPDRHBREPR QG XFWHG  \BUHNWHFRBFIRQR DODJ UEXGDO

Z LW KALKgHF RS M/ KSHU R NKID ROR Q H ULDQMNHHBUGHW VX DIQIBHAK DY ER D Q OH V Z DM IDWHUDQ IRFXVIQ) VRBID RQ
DP R GBIUR G XFHLUD/UW KFRRIO O HF QUERIW URIOSHRESDIF WEHD FNDJL Q J SHWIFIGH SDFNDJIQ) KDV EHHQ
ZDVWHRZHY HXQFHUW DIQW VISR Q VY E DO LE¥IG J FW Q VW UDQ G W V P SBP HOMG XQCHUWH BDGHUKLS R

FRPPXQLFIDM(BR@HVERP SOHPH P DWOR® UANW X BQHBWHWUXVW YOBHVLO HIRSROBQO XQFLSDOW
DPRQJ SURGXFHUV DQG UHGXFH SDUWLFLSDWLRQ LQ WKH V\VWHP



. YMDD E &|.Mal

)R DI D UPZKR \OH.IL M S HIQIVQGX V W ELDHA F X (MW R LLEIRRWQ O®F D\

R 10 LEK VO D\RW U XIRIXU Y BWR.OQ L | & B BRMK\LW U X\W BOSH0 DLRBIQ G

Z L\WQKD W X R BV KIMJ U L F X & WRK® XS DEU/R W HIEF WDLLRRBY VWG LV HDW H V
LOQWUWRDUPLQIRZOHOG QHB HW KRGO DRVWRWHRWR@QGHYHORS
D O R Q JO/LUGLH X 6 WIDXFMp D HPVHUNMUL F X B @R T@HD®/KHD SEH @&/ K HRLZWD
H[SHULHREVHW Y DWGROV QK8 EX U UBI@BVIHFWQREOMBHULYHG
OHMM P Q VW U XIFQ\B HR\QWDRI IRV L FLLAO\OW L VD)XQUR RRIGUAR ¥ WUD GLWLRQ
NQRZOISGYNHRZ QURBUHY URXQW UDW K REQW H FSWH U L B QWIKD/W X U H

D QREV HU YRMW KRIDF R IQHDUSE'\R G X FKIW R FD QBF R Q RPILEFHQVLRQV
RISURG X IDAOLGEDD\UR @ BV K D S MQUD G LMWQ RDO®IHP HHOH Y& H L U
WUDGLWQRQO B IWHK Q F UH D E DX UM GH QWQ RLZFO HIBI® DUNH W
LQIRUPBAMRKR® K BUU L F X ®WDXFUDIIGH W H (SRILRGX PWER BRQ W U R O
PHWKRGV

7KK VRIS HVW LLKE G BSOVR W HEDWLRREH HSD BW KWU D G DNBQRZ O H G J H
E D WRHB U R G X FIHWAVHNLQ/R Z O IR GBIOHDSQMR W HLIFWR UR® & KLHQ W H U\RH F W L R
L Q K H UN.@/R{Z30 HEBRIFH V Y Q BR BW MRXGIK\S UR G RPW ISGEO L F DWGR Q V
WUDLELQDNJULFXCAKRPPE MR WKISURG XRHUD Q L] DV/Q G/MKH
SURYLQFLDG®LGHVWELBEW FXDQRUHVIVQB ZD U HRIMAKEH QH I LWV
D QIGD URS HV W LFHIGUO\R ZDHDZ D U H Q &BN K D BIDRUNVKIDUYE®Y HORSH G
WKURXJK WKLV FRPELQDWLRQ
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$ QDWLRQEZDVABQIWOH SIOQMHIDOPHZBYBFWERDQMHHGHG
LQ7%UNMSHFLILR B3O@ W ISFDLRND ZIDQMDIE GUHYBV®HG XFWLRQ
SURSHU FROOHFWLRQ UHF\FOLQJ UHFRYHU\ RU VDIH Gl

([LVWIK@IJDUGRXWHILVORBUROWRFHY Q/KBR O OHWWDREY SR UW
DQGLVSREBEHUWSPBEGIDZDYWHR EGGH HY D @K DDRRFRZ DV W H

UH G X FIVQBRHF R Y$H ID\L GHWLVE X \R LLRHY S R Q \DLPER.@IHV® \H Y B\ R/U V
VKRXOG EH HQVXUHG EDVHG RQ WKH SULQFLSOH RI ([WF

6 X FFHVO/RXDODVWB QD JHPWHEW KR XBHY W X G LASU R YIHEG
H[SDQGH® S OHKRIWMHHO GRIBGH V X @DV WHG X FRFV\QLRKF R Y H U \
VKR X QD O\PRG H SRR PRWE GF D O/HK®& RKRRODERURWEKRQV
UHJLRQV

'"HYHO RZIDAVEVHQ D JH RFHN\VOMHIRR OQ  RR\Q OWHG X BIQIEHFRYHULQJ
ZDVWH EXW DOVR DW JUDGXDOO\ UHGXFLQJ SHVWLFLGH

'DVWIDQDJIJHBIOQW QWXH L F X CEDXURUKG PGRESW UWLFLSDWF
DSSUR® FIRP S UHKHD@WLY\HW D ZQN RGP D JH PS-OIMR B HVWLFLGH
SDF N D VKR EMESH Y H ORSMESD UW L F RIVBLRKY PWRYFOXGLQ J
O R FXGQARAW KOH. Q L VRASLI\U L F X O 0 FRUHH VWVKOHL Q L VRA(Q\Y LUR QP HQ W
SUEDQL]DWRERRPQPEKWEQJIHXQLFLSZOMBWAFLXWLRABVVLWLI
FKDP ERIUYG X B QR PP HZPW RRP S D LNV F XORIDPEBWR G X FH U
XQLRRYGERRSH U DIWHMWHLGFU B G X/FVD ODHIUN. F X G\ X UQ EHQU
HQYLURQPHQWDO 1*2V



,QORFDOZONWYWHQDJHPHQWHRFLQHBIMWDVAGER XEBYRLGHG
,QVWRIDGFLQHUDW LLREDE Z® L ALFR QWRABILSIR O O X W LIRSEWRKDH K

XV HZR U O G ZIKRHEHB G R S \§ H G W ISFOLFAHD MIKRIXEHE H S D UDW P G

KD]DUGRXWGN UD QV IIRQWW R HWIKHE/RMQ G D G XHPWIKMH D R W K

IRRG VDIHW\ ZLWK OLFHQVHG UHF\FOLQJ ILUPV HQFRXUDJHG WR FDUU\ RXW WKLV S

)D U P HDUMEL O OWED UW L E QS DDWHABIQD JH PHQWWRDWH JXOD U
RS H U D WLERGEH/G R WRLKHRWD G LWQBE YD @GV KD QLRBMJIXODU
LQIRUPMWDRBRQVXOWORRA®D E R KB YWERHERWDW D EXWRQKKMWGE DV H
WKHLU LQYROYHPHQW LQ SODQQLQJ DQG LPSOHPHQWDWLRQ

&ROOHBWYRRWYWGE FR RHZWD\V WHR XXEGIGN U X FMRRUWHDBDS XQLWLYH
¥SRO BONWU WHRPWODVRDUHZDUG ¥ DWHWER D QYF HQ WADYV. WHV
UHGXFWQB QR SGHLW SRN S PRW\W W HR® HV W ISFOLFAND ARQXJIOHFWLRQ
VKRXOG EH LPSOHPHQWHG LQ SLORW UHJLRQV

8O W L P DUMIEX\FELRJO X WR BBV W SBHIFAHD JKQGDPHGWS ORG V

UH G X FBLHIW X WIHGHP R VIW FIW LWRHO X WMYRTRG R S\WIDRRJULFXOWXUDO
SURGXPWYWR®S O DRURWHD %/3 RRDKBRHORWHBQSHVWLFLGHYV
$JURHFR PRIM KW @&BIG XVAdH | HR 18 © DELW HDYSN\D/QWQ K D Q F H

D G D S W\ R(Q RRIPKADHQVKIR XEGESU R P RDMHGR) FH Q WY RLKIDEN W LFL G H V

QR ORQJHU EHFRPH WKH ILUVW RSWLRQ LQ SODQW SURWHFWLRQ
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