SQGHUVWDQGLQJ &ULP

$ UHSRUW IRU SUDFWLWLRQHUYV DQC



7+,65(3257,6 38% ,6+ (' U<

7KHO LJWDQW / DZ 3LRMFW

7KHO LJWDQW / IZ 3LRWPWO /3 LV D GUDODQG SXEQF BUDOHGXFDWRQ SURMFW
KRWMG E\ $VIOP $IG 7KH 0 /3 ZRUN VR HQRUFH DGYDQRH DQG GHHQG WH
GUDOWKW Rl DAGP VHHNHY DQG IHXIHHV DQG RWHU YX@QHDE®! P LIWDQW
WURXIK VHRXUQ) VXEVMEQWYH FKDQIHV IQ SRTA DQG SWDPWAH . DWH &RP P RQV
KHSHG FRRUEQDW WH 8 QGHUABQGIQ) &UP IODDDARQ UHVHDURK. SURVPADQG
HGVYMH [LODAHSRUV

&RP P RQV/DZ &,&

&RP P RQV IV D VSHADDMWQRWRUSLRIMFUP IQDOGHHQAH @7 1P EDVHG 1Q
| RQGRQ &RP P RQV GHHQGV SHRS®I DAFX\VHG Rl FUP LQDCRIHQAHV DQG DGYWVHV
IOGYIGXDY DQG RUDQMDARQY RWHZMH DIHAMG E\ WH FUP IQDO OF

&RP P RQV DIH WH IIUMWAUIP ICDO@Z 1P 1Q WH FRXQM R IOMIUDM D
FRP P W HOMR VRADOMWEH DOG KROME GHHQFH 1R WHU RUDQVDARQDO
WXAMWIH  * WDFH /RQADIOH KHSHG FRRUEQDM WH 8 QGHUARQEQ

&UP 10DD/DWRQ UHVHDURK SURMPADQG HAVKH 1LODAHSRUV

SV P $IG

JRU \HD/ $MOP $IG KDV EHHQ D GDAQJ FKDUW Z RINQJ 1Q WH UHXIHH
WKW VHARU $ML OGP $IG SURYIGHV B DCDGYIFH DQG IHSUMVHQWMRQ RQ EHKDOD
R DAGP VHHNHY DQG IHXIHHV 7KH DOR XQGHWENH UHVHDUK DQG DGYRFDM

IRUSRTR. FKDQIH VR HQUXUH WH VDIHW DQG Z HEBHQJ Rl IQAHGE® YXQHDE®!
SHRS®! . DP HQD' RUIQJ DQG $MRQ 3IENXS KHSHG R HGVWKH [LODOHSRW

$ ERXVWKH $ XVKRU
%1Q + XQMUKDV D0 DMAY/ Rl 6 AHQRH 1Q WH 3R Rl &RQ@WSLIKW DQG
XWHH IWRP 62 $6 8 QYHUMW +H EUQIV HIKWA HDWY/ R H SHUHQAH 1Q \ RXW

ZRWN Z W XQDAFRP SDQHG DA P VHHNQI FKIGIHQ DQG \ RXQI DGXW +H IV
DOR IQYROHG [Q UMHDUK SRIR DQG DGYRFDA Z RINRQ UHXIHH WKW DQG RQ

LOMLODWRQDIMVINFH DQG DFFRXQUELDN

$FNQRZ GIGIHP HOW

2XU WD\ VR 7KH WHXJIHH DQG DAGP VHHNQI \RXQJ SHRS®I ZKR
SDUNASDWG [Q WY UHVHDURK Z KR SURYIGHG XV Z W WHUIQWIKW DQG VKDUHG
WHUWRUHY  7KH SIRIHWIRQDY Z KR VDAGRZ Q IRUDQ IQMXHZ DQG \BOHG
DERXWMWHU H SHUHQRHV Rl ZRWINQJ Z W FUP IQDDHG \RXQJ SHRSGI ' U
( OIQH &KDVH I RUKHUDGYIEH DQG IHHGEDAN (P L® 5H QRGVIRUFRS\ HGWY
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. H\ \KHP HV

7KH FXUHQWUHVHDUFK

D ,QARGXPURQ

E 0 HWRGRBI\

F <RXQJ SHRS®I VHHNQJ D OP

7KHH SHUHQFHVRI \ RXQJ SHRS®I VHHNLQJ DV OXP

ZLWK SROLFLQJ DQG WKH FULPLQDO MXVWLFH V\VWHPV

ZLWK SROLFLQJ DQG FULPLQDO MXVWLFH VIVWHPV RQ W

DV YLFWLPV RI FULPH LQ WKH 8.

RI WKH SROLFH LQ WKH 8.

LQ SROLFH FXVWRG\ LQ WKH 8.

RI OHJDO DGYLFH LQ WKH 8.

LQ D FULPLQDO FRXUW LQ WKH 8.

RI DJH DVVHVVPHQW LQ WKH FULPLQDO MXVWLFH V\VWH

RI LQWHUSUHWHUYV

RI EDLO

RI FDVH UHVROXWLRQ

QRW H[DPLQHG LQ GHWDLO ZLWKLQ WKLV UHVHDUFK

7KHLP SDPARI EHLQJ FUP LOD@MHG RQ\ RXQJ SHRS® VHHNLQJ DV OXP

D RQ LPPLJUDWLRQ DSSOLFDWLRQV DQG VWDWXV

E RQ PHQWDO KHDOWK

F 2WKHU LVVXHV LGHQWLILHG DV EHLQJ LPSRUWDQW

8 QGHUAMDQGLQI WUXFXLDODQG A WP LF LWXHV

., <RXQJ SHRSOH VHHNLQJ DV\OXP DUH KLJK QHHGYV FOLH(

ODWXULW\ DQG GHYHORSPHQWDO DJH RI \RXQJ DV\OXP

IDFN RI VHOI FRQILGHQFH DQG XQZLOOLQJQHVV WR VH

IDFN Rl XQGHUVWDQGLQJ RI WKH 8. OHJDO V\VWHP

'RUNLQJ ZLWK WUDXPD VXUYLYRUV LV FKDOOHQJLQJ

/JLIH LQVWDELOLW\ DQG ODFN RI UHVRXUFHV FUHDWH C

., $ EURNHQ FULPLQDO MXVWLFH VI\VWHP FRPSRXQGV LQF

,PSDFW Rl FXWV RQ FULPLQDO MXVWLFH V\VWHP DQG F

5DFLVP LQ WKH FULPLQDO MXVWLFH V\VWHP

.., 7KH FDUH V\VWHP RIWHQ IDLOV WR SURYLGH QHFHVVD

D ,QDGHTXDWH VWDWXWRU\ VXSSRUW IRU FULPLQDOLVH
OHDYHUYV

E /DFN RI UHVRXUFHY DYDLODEOH WR FKLOGUHQ V VRFLI

F /DFN Rl VXSSRUW FUHDWHY FRQGLWLRQV IRU UH RIIHQ

5HFRP P HQGDVIRQV

$ SSHQGLFHV

D )XOO PHWKRGRORJ\

E $FURQ\PV DQG WHUPLQRORJ\

oOozr X« ~—~TITOTTMmMO

I O T mGOo

m O



.H\ WKHPHYV

<RXQS$HRSOUMHNLQV\OXARQWMIKIB. ZLWBR KLVWRUSDUWLFXODU
H[SHULH@®PMKSROLFGIG ULP L QXY WLEMWK HLRP HF R X Q W D QHR/Q
MRXUQWRVKS. 7KHVH[SHWQFBY® ODFANNQRZOHDBHER XWK 8.
OHJDO V\WVWHP LPSDFW RQ WKHLU EHKDYLRXU

6RPHMRXQHRSAMOULYWHKEH ZLVEK LIRS HULREHH @ 0V W U HEDWHKIHG
SROLRMRIPLQRULEHLGQGHDAWRKWVRIGEXUHDXAMIDWRFULPLQDO
M XV WIRPHEBEHR SOHHN DY JO PP \KD YBIVW U RO RHEZKDMW LIRQ G
ZURQEXWKIBD\WUABLNWNRRMWQRWY KIEK GIOQW HQXK DMR Q VW LDNFXIW PIVQ D O
RITHQFH LQ WKH 8.

IHIDWIHYfBHULH@AFMVFWIRRGQWKHB. FDQPSDRMP\RXQFIHRSOH
VHHNLQJ DVV\OXP FDXVLQJ WKHP WR ORVH KRSH LQ V\VWHPYV

+DYLQBUHFRXWMXVWMPHALFVRIPFULPHHLWEHBD X\WKHU L RNQ RW
LQYHVWRITKDH®HNG REWRIKIVQEVSHFER B QWK WIWWDDADY LFW VP
GRXEWBD®DNRXQIHR SIGHIXL WK BD\URIRIW D O XS-DGRW R F LRIW\K D W
WKBUBHHLGQLVFULPDQDWHGHFRQVHT XIHRWRPALIJKEWDGHFLW.RQ
DFW RXW RU KDYLQJ OHVV FRQFHUQ IRU FULPLQDO SURVHEFX

<RXQSHRSUYHHNLIM\ OXPLWH[SHULHRIVMWRBQ & HDUBRE&EHLQJ
vwuLS VHDUFKHG IHHO PLVWUHDWHG DQG DEXVHG E\ WKH SF

7KHUHSRUWHGLORL O LIDQER® | X ¥ BV H QW H U DZAMMKRSR/O L BWHK H
8. <RX@HRSIOKRH[SHULHOWR® & H D U FHKWD U J HVRHIGS H R STKR
ZHUH VWULS VHDUFKHG GHVFULEHG WKLV DV D WUDXPDWLF |

6RPHRXQEHRSUHHN LEN\ O XWPW U X IJWEGHU XWWM RBLW R I DMK H\
PHHW IRU WKH ILUVW WLPH LQ FXVWRG\

1RWD Y LVQU X @MW JDHOS U H WH.@W.DKPVD NVR X QSIH R S\OHH D VVORR U H
OLNWBKDVI DL QKWG Y MFKIHWH FHER B L F Y WRUGHEG H U VRDUWHU D L\G R Q J
XQGHUVWDQG WKH DV\OXP VIVWHP DQG LQ RUGHU WR TXLFN

ZVVXHYWEKQWHUSUHWHEWLPLGDBFHHGLQYROYREDEHRSOH
VHHNLQJ DV\OXP QHJDWLYHO\ LPSDFWLQJ XSRQ DFFHVV WR

&R X UAMWRIEVH UNHOW & R RINQL QW H U SR B WHDU MOKIHQ W H U SYRHAW H U
WX UQLSMW KHURQ@ID QJXPHEBERRNEHG RXDWPLQ LV WAKHWMRUNK HV

FUHDWHRG/&HO D\YE U H D GV VR@RIX QSIH R SWRIR Q WHZQ VBIOD Q Q H G
FRXUW KHDULQJV ZLWKRXW LQWHUSUHWHUVY WKH\ QHHGHG



$JH LV DQ LVVXH WKDW WKH FULPLQDO MXVWLFH V\VWHP RIW

THKHDIRLYHEQXXQDFFRPSPRLE GWHQI X ORI AEAWHEPLIJUDRNURFQ DOV
WKSRODRHRWKHG@RVLWRLIBRRW K RAKIWLAD QU H D WWWXH WWK HRVKL O GUHQ
DFFHVWKMILUKWNUHMW)HFHYVDDRARXWWGMXGREDWEURFHGXUHYV
WKDW ZRXOG QRW EH ODZIXO RXWVLGH RI WKH FULPLQDO V\

YHLQUFULPLERODWGEHLXHOGFXVWRGLNMIBHIHWUDXPDWLVLCG
IRWRXQIHRSOMHHNLRQV\OXBLWKBUHYLRXWVIDWHYSHULHGQRFIHV
DUELWUDU\ GHWHQWLRQ WRUWXUH DQG DEXVH

7TUDDORVLVYRXGQSHRSWOHHHNDQJO DRI BLNW®&\HV S RILGIHU MRV H U
\RXQJ SHRSOH LQ HQYLURQPHQWY ZKHUH WKHLU OLEHUW\ LV

<RXQSHRSOHHNLDQNOXPUHRXWLGHQLBGLRIQW KED V MW DK H \
DUH DW D SHUFHLYHG ULVN RI DEVFRQGLQJ

TKHUBDWYLGHQRPRRXIDDW F KN IQIRX QS8JH R S\AHH ND QVUO KR D U ZH @&/ K
LPPLIJUDWLRQ RIITHQFHV ZHUH UHJXODUO\ UHPDQGHG WR SUL

<RXQSHRSOHSUHVHBWREGPRQWZ&, & P RVWONSHULH GRVEWLYH
RXWPHV WR WKH FULPLQDO PDWWHU WKH\ VRXJKW UHSUHVH

7 K LLVO L NEHHOR D YeARHP P R QIVK D V S H F L DID[ISVHHUAY Q BHX G L Q/W U X PAMWRK U H
G H O LWRHFUMXO/ VR IXFAHF R PE R | W H @ F H IPYCH AV KMOR WIRLUH F WRIWH U U D O
SDWKZDRUVZRUNLQRQGRIULPLQDABXYEBR SOHHNDQIO RRJIKW
H[SHU L HGLAHH URDQWF R RHM UH [DP SOMKHDFHBULPLODRFHHGLQJV
XQUHSUHVHQWHG

7KHPPLJUDWLRWHREHLXNVHGBWVHFRQGHUW.PLSRQLVKPHUN
IRUHLQQWLRQEGWKLWQRWHFHVVEHLGFRQVLGHWKGELPLQDO
FRXUWV LQ VHQWHQFLQJ

& U L P LRKIDQ DHME U L P LFQROXY L F MVOLE@RIYXHH U L RXSYD RWQN KIHPPLIJUDWLR Q
VW D RIXR/X QIH R S\OHH ND @ VO )SRIH Y H QWKIHIRIR P F F HQ/V H F XWUMD W X V
DQG SXWWLQJ WKHP DW ULVN RI GHWHQWLRQ DQG GHSRUWD

<RXQ3IHRSOHHNLODV\OXPQFRQWIZEWWKHFULP L QXY WLRHNVHP
H[SHULHQFH D QHJDWLYH LPSDFW RQ WKHLU PHQWDO KHDOW

- K L GFHR Q WZDL FARKKAHU L P LIMDXDV/AQY L\F\M IH® L NVHVOU H VR/D)XQOR Q MH H FOL N H O \

W K /X O Q H UR ER OQIM\FOSM HHNDR QUO R P & KWL RN QRFNLRDFW
RQLPPLJUDWWR@® KD QV K DWVK A H Q WKDHOD OLVPISD RWFULPLQD O LWD WL R
DFFHQWXDWHG



<RXQIHRSOHHNLQDWMOXRFRQWBEWWKHFHULPL@X® WM HD Q
H[SHULHQWHDWYMARQGIDRISDFROMWFFHWWRXVL@RUNEHQHILWYV
DQG HGXFDWLRQ

(YHQR X QIHR S\OHHH ND VO X R R< D YGIREWH HRU L P L Q DEORMD/HE® L WIRQJ

W KRIX W F RRIDMW UEDQ[SHULKRPHOH VB Q BQ@\Q D E WRIFW HARWUDND

UHV ROMKFU L P LRIEDIOWVHKUD\U EHL QWU LRGRVL QB P L J U DWW RYYYOV
UHVXOW RI D FULPLQDO FRQYLFWLRQ SXWV \RXQJ SHRSOH V

<RXQSHRSOHHNLDV\OXPUKLIK QHWRGYHQRWFULPL@MHOHQFH
SUDFWLW LLRHHKDWQDQUL VRN X Q H T XDPF H W X VWL 8 QHHIR U
UHPHGLDO VXSSRUW

2IWHRXQSHR S\OHHNDPUORB SHW B UR I HV V MRB)IDRBW X BRWS DU H G

W R W KIRX QSJH R SFO\M K\HD PBIJ H6 R P MR X QSJH R S/ SORZH O FRQILGHQF
ZKLFIKWOLNWEHLPSRUWRBQ@D Y LJDMWKFLIL P LM)O\OWLFWHBD YLQJ

O L P LNVQHREZ O HRGBAJ KHDR R IW KFHU L P LMDV L\F\W HWB Q R WNKHHELD U UL K D'W
PXVBHRYHUFRERIUGMWW HOI| DG Y, RDBVGH WIRRIN IZQUW\KX UY LRR UV

W U D XLPFOK D O O HI@ BLULLP LSO D 6 W L WA IRFROVHLLOA R R G H ADHOU YW RHK H P
UHTXMNDOQ®@[SHULHAREMY @ GZD\YD L O)XEOK HUW RMIHBVWDELOLYV
DQG ODFN Rl UHVRXUFHV WKDW WKHVH \RXQJ SHRSOH KDYH

SEURNAQLPLUBROWLANM HFRPSRXQGWHTXDOMMKEHIDWLYPBDFW
RIDOQXQGHUIXQWGINB/ HPQA QVWLWXWDLRIQEFOSHFLDP®D FWX LV
JURXS

7KHPSDEMVXVWHYLEMNBOEUWW MK L P IMDO/QY L\FM H Pl V X Q@ VBLHIID \ V
DWIYHVUWDIHILFLHQRWH®HJIJDIOS\VWRPD@KBWLPLSDICFWLWLRQH
ZR U N IX@JG DWW JDIOE R Q W UIDUFRM W IMQX J J GPLDQIF D V IDD & D Y®IH WA P H
DYDLODBEMRWRLIR@HHGOLHWW HB DG Q VW L WXDVALR/QPDY B\LKQH
FULPLQDO MXVWLFH VIVWHP WKHQ IXUWKHU LPSDFWV RQ WK

KLOMRXQFIHRSUHHNLOBM\OXPKRDUKMRRNHG FKALBDGRHRKD UH
OHDY DUMWHQWLWONHGEBD W XWRISRIRLOV@W R XZL WWKRULPLQDO
MXVWLFH V\VWHP WKDW VXSSRUW LV LQDGHTXDWH GXH WR

JRRNHG BKLD®WOHED UH DUDNHQ W LWROW BW X WRIRURWKLOGUHQ V
VHUY IZEKHMQ QV R X E K\WKKSIR O IDRH® KU L P LRRXQMRZHYBKHQRFDO

D X W K REM.GVAHKADW BHH @ X W R F LR N HOUQ/G H U V RR® OL VHLLOWDQ G
WKHPVHGOHVORURYWEBHFHVYDDS DURXSSR URO X GIRQKR V H
HQJDJHQNVKAULPL®OWLFMWHRUPLIKRWKHUZDWH NIHPHRUWD QW
VXSS RURWM DIG XEDWYO X P VVHZHNRK D YQIR BVH HIQF D UW K RBW K\HD P BI J H

DQG DOVR ZLWKRXW SDUHQWDO VXSSRUW DUH SURYLGHG ZL



7 KH FXUHQWUIHWHDURK

D ,QWURGXFWLRQ

\HDU RPREDQXHDV @R XWKQGR® ONKRBHURPRRWED D PWLWIK
KLVULHQ@XWH@ KSROIDFFSURDKKIRELYULH QOWRSPPDQXMODUWHG
UXQQW®RRHIRUHD O KHY®X OGN PR & S HDWR/ KSR O DRKHK D G R Q H
QRWKZQR QY 0HW UR S RBRIONABIBL FGIHW D LDQUHIGH D U FK HRE X WR X Q G
QRWKR@LSHUVKRP D Q XGILAG X OQ G H U VAKDIANGE HL § D MWER L R Q
(QJO EXKH &V MW R MK D G HH\OW R S DHYE/ K DD G L NEHHOHEH F D XX\HH
ZDV \RXQJ DQG %ODFN

7KIBROAH ®B P D Q X H'GF N UED KX U WIKGIW H O & IKHFQIRHEG H Q WAL KIDHAG
KHZDVZDQWX@GG HDU X UR S HDWU HZ\DW UDRW X P D ® UD I | L RNIH@IF H V
LQGLFD\R B ®MD NSIMDE® (XUR S HRYEQWHZD\D UUH\DWIEE R X KRV

WK B R FORO LVAM D WZIKRHQIKIH Z D VN H SRW H U Q MJ K MIU U D L EQHH B D1

H[W U D GARXLSRAP D Q XKDOQ R. G HZIXK DAAD K D S S H QLRLRUZ K\K HZ D V. Q
FRXDWHKD Q@ REHHRUR Y LGHBKL Q W H U RUNM WIHQV G B MK §S\RQ
KLMUUL@RX UWH F D RIE Y L RORVKGIL V WIKLGVH HRWP D Q XZHRX QG HIBQ
LOQWHUSUHWHU VR WKH KHDULQJ ZDV SRVWSRQHG XQWLO R

$PPDQXKDOB [S O D MDBHREO WKRMZDWPLQRYHRH D VL UVW H\D\WIBG
JDYWKHPLY DQRIILBLIMPRAWBHNLG HBGIIHPDW Y L G HROIK HE D VR H

E L U VKK CDHAL UR/ME/D W U H IDANCHAK Y HEAS® @ I$PHP D Q XZHDOD D WVHUUH CDW H G
D® G XDWYXUR S HFRIG RF X P HQQ/G\L F R W DA G X\WOEMIS U L P RF\H U
WKH ,' FDUTKHRQIX\OLIRREWP D Q X MOMMI ROERN WRGE WG VX QY H G
DFRQIXVLQRRX $WP D Q XAHIDG H Q LEHIEEX WD W WHKUE® L Q@ H P D Q GWHRG
\RXWK GHWHQWLRQ DFFRPPRGDWLRQ ZDV VHQW WR DQ DGXC

$ORQ® LS UL VRI® PP D Q XCHFOR NDHIBKGIR F X P HVY MRVG H HRU R Y L\ R G
KLRQQJOLMKLQGLFRM(BGHHRK DU ZH®KK PDWUD || LB ) B\ H
RIIHQFH FDUULHG D \HDU VHQWHQFH +H EHJDQ WR SDQLF

$\RXWHKRUNHKURKDERUNHEIGWHR P D Q XAHIDF R QW DEVKH KJ L H QUGAD \
WKHKD GLWQH K VHGU WKBIDE H I R B MW KR MW WHLD®E HBIU H O H DWVRIFS
FXVWREMR X VEZR UNFHR QWEGSR O VD W/IKR)MIHPBIQ'E R NW BF X VW R G\
RIILFHFWLPBVNLIMERSWPDQXHXKNWUHDERRIWKH UV EZ DV
LOQIRUMHK® MR Q B\W K QWP KD & H HEU U H WYKSHGH Y LRDXYQW KHH FR Q G
LWD WV R QI LUPSHEU VIR@ K QDAWP KK D & H HIDU U H \EW WO G H HQH O H DWKHG
IROORZLQJ PRUQLQJ 7KLV ZDV FRQILUPHG DJDLQ RQ WKH W



+HKD G QD F\RBVH HQH O H EX W® G H H\WY D N\M RV KHH[ W U D GRLRAKLZRV@V K R X W
DQ\R®HB Y LKRIQ W DW WHRGDR W K R U ZWRD FWD&LFR U S R B D WHIR VY
UHVSRQVLELOLW)\ IRU KLV ZHOOEHLQJ

7KK H[GWD$P P D QXHON X WRHKER X UMR BU L VRCH KHZ D Y. Q | R U VKK® W
WKHKDUIHW LBV D EHHOLWK G EDWEFR X UXUR DH) GD W K H Q
UHOHDWRIFEX VW R GYQKH[S O D Q D WMEKQK HK D & H HIDU U H RWZ I GRAD G
KDSSHQHG IRU KLP WR EH UHOHDVHG

,ODFRPSOBDGWR KHHWUR SR8 DWBEMD WK D/XVWRIBFULBIGAHOW
KXPLOLDWHHBPSODIOQMRDWHKEBW WQRZVFD RHVEKSRODRHA/HUULILHG
WKEKWZLE&EDUUH\DWKESH W D IDQ B &Q W K REXWW LI L F R MMORFQ GKHDQYW
LPSDFWHG RQ KLV PHQWDO KHDOWK

$PPDQXHOSYWULRGMSR O EKW WRGBR X UW T O X VR DDMGPIKHP E H U
RILVV XWMKDWHWRX QIHR S\OHHH ND@ VYO X R RD UHQV R X EKWAKKFHU LPLQD O
MXVWLVEW HRH WYV XUHF O RIGBHIO O ZQ WBKYR Y RQHDV H.VV XIHWR X Q G
ODQJXDQBQWHUSUB®DMLREF WELIRVORES U H Y LHRDSW U L HR)IAH\AH
SROLFGIGVKEBRQJ WIISP RV RQWDLPWKKW\VW RPP H Q WKHD MVQIG
ZHOOEHLQJ

2 W K HRIX Q9 H R S DKIR VHH[ S H U L HIDUFHHQ/F O XLGW BU W S RVS WQHAY HRER U H

W L PIHQW R X EKWMKK AU L P LI D\DW/L ¥ W MK D8P PDQ X ARHH[SHULHQFHG
SUREOWPRIKWWULS VHDW R VAMHU X MW O M VWKEEHDD G Y IRAW K H L U
VROLFLMIRIW GRIQDXD Y L\QK HFIDWKHD UGFRX DY GHQRIDRAJLPLQDO
EDL7&K HVQGH JD WAL S H U L H QEHXMIOHE RX U W K WWIXH WWKK HIPPP LJUDW LR Q
VWDWXV DELOLW\ WR DFFHVV KRXVLQJ DQG ZLWK ILQGLQJ I

7KLWH S RV LRWD U HV H DWHRKLRIFX V\R@R X QIHR S\OHHNDQUO R P G
WKHHLSHULHDEFWMLRAULPLIQR®OWLFMW HBP5HSRWBWZH VR XJKWVR

X Q G H U VIKD\ORGP HR X QH R S\OHHH ND @ VYO RRP HQ W R Q WZALAWMKK$R O L F H
D Q & KFU L P LRRX®W W W HOW K 5 S R UV HD UM H H N W@L YR L AHRY K H
H[SHULHGFHRWXQSHRS®HHN LDQ/MO XA W KW ®& DM P B/ \VW HPK H V H
H[SHU L HDUHPAS R U WIR@WE H U VIR BMKR XRIU N ZQ W KMLKEHU L P LMPOVON L F H
VI\VWHP QBOWKRYWHR I HDVIPRQNRIW VRIGHY XSSRURXQSIHRSOH
VHHNLQJ DV\OXP

‘H KRSWKUWSRULWQV SIXUHV K HVH DWW R UDNVZILGIFR Q Y H U VIDE/RLIXRAQ
KRZROERDQFDWHGXFKHILP L QD RINRXEERRSOMW L P I WAD0Q W
HYHUWRXQSHUVRIQRF R P HIMY R R Q WDLAMKK $IR O IRAFIR X UWRV[SHULHQF H
HT X LDA\G XV VWLFSB R Q V XW KA HV[HS H U L HEADHRWD X \DHD V W DQ R U

O L PAL KVHDLELL GVLRAL\WXHS@ R G X FOAL MYV KF-R P P X Q LAKLHHWHK KD YWHR X J K W
VDIHW\



E OHWKRGRORJ\

SHSRUWRFXVRIQWKH[SHULHRIPHYO XP VHMHQANE®® J X IHKIL O @AUHR
\RXQJ DGXOWV ZLWKLQ WKH 8. FULPLQDO MXVWLFH V\VWHP

7KH UHVHDUFK LV EDVHG RQ

e $ OLWHUDWXUH UHYLHZ

e $QDORIQNHADY HZEGDWBOLHMHBVYHVE@RRBR QVZE, EHWZHHQ
-DQXDU\ DQG 2FWREHU

e QWHUYLHZV ZLWK \RXQJ SHRSOH

e QWHUYLHZV ZLWK OHJDO SURIHVVLRQDOV

e QWHUYLHZV ZLWK VXSSRUWLQJ SURIHVVLRQDOV

e 2EVHUYDWLRQV RI FRXUW SURFHHGLQJV DW &DQWHUEXU\ .

) X Q G LSQUIR Y LEB\MK$P68 K D LELOWHD X BWO RZRIBP R QIVZ& &WR QGHUWD N H
O H JDROURIQE H K IROVR X QIH R S\OHH ND§ YO X R L FAL J KRW K H UG RME Y H
EHHER Y H ENGH JDLOEL WE U LIRRIQ VKB D VED W Q R Q \ P LDVIBQ D O\V H G
IRU XVH LQ WKLV UHSRUW

1 XP EHURI FDVHV

&ROQFXGHG

2 QIRLQJ

7RVIDO

6LPV\OXP VHRNDRSHR SIDHG VXSSRUSMWIRIBHVVIZRQOB@WHU YRLWZHG
SDWRWNVKUWV HDBXKSRUSWRIHVVLREDRMRFEZRONHRYWRUNHUYV
DFFRPPRGINAMRQY NHRYGE ULPLOPRLIJUDQEQP R QLWL UBIHJIDO
SURIHVVLRQDOV

7 RS U H V HUKDHO R Q \ FRUMQ WLHHZH S VH X G R X\IPYBHH HYXQV H G G H Q VEADL H G
DQG RWKHU LGHQWLI\LQJ LQIRUPDWLRQ KDV EHHQ UHPRY|

6HBSSHQGURBRUGHW DILOIHRRE P RN RAAH W K R G R @ BRU R Q DRAG
WHUPLQRORSS HQIHL[ %



F <RXQJ SHRSOH VHHNLQJ DV\OXP

7 K LWH V H DWHFHMAR Q G H U VIWHKFQGE P L Q D CRIVDXDEIR @ STKHRD UHL W K H U
VHHNDRQVUO R B D YUHH F H LUKHIHWW D WEKIAR K RLUQW O YSER-B\VZ K FD U H
\HDURO®QGRXQJHDUKWMWLYLQIWKIB. ZLWKRRWKH GXOBPLO\
PHPEHUWLWKBDFFRPSRQDAB THEDYHRODLPBG\ OXPWRPH
SRLOWLOAONKS. :LWKWHEKUWKHDBHRXGLVWLOQFEXNEVWRKY HUODSSLQJ
H[SHULHQFHV DQG FRQFHUQYV

e 8QDFFRPSDQLHG FKLOGUHQ VHHNLQJ DV\OXP

e )RUPHU XQDFFRPSDQLHG FKLOGUHQ VHHNLQJ DV\OXP ZKR
e /RQH \RXQJ DGXOWYV VHHNLQJ DV\OXP

e $JH GLVSXWHG \RXQJ SHRSOH VHHNLQJ DV\OXP

JRU PRUH LQIRUPDWLRQ RQ WKH GHPRJUDSKLF RI \RXQJ SHR.
VHSHSRUVBHFWLRQ

7R UHOPWKH EUHDGM Rl H SHUHQAHV Rl XQDFFRP SDQHG FKIGUHQ DQG \ RXQJ DGXAV WH DIH IDQIHRI
\HDW/ RG DQG \ RXQIHU ZDV VHBRMG [RU WLV UIMHDUK © KIBI WHH IV QR GUDOGHIQUWRQ R \RXQJ
DGXGMRRG VRP H GUIMDWYH SURYIMRQV DSS® R \ RXQJ DEXWV DIHG VXAK DV WRVH Rl WH 3RZHWRI
&UP IQDGRRXUN 6HOMQAQ) $FW 7TKHEKIGHQ$SPW  DOR P DNHV SIRYIMRQ IRU\ RXQJ SHRSGIR EH
GH LOHG DV FDUH GDYHY XQMDABDWMINKHDIHRI  DQG EH\RQG SUIRVIGHG WH. FRP P HOFH D SLIRIUP P HRI

HGXFDWRQ DQG WDIQIQ) EHRWHWH DIHRI



7KHH SHUHQFHVRI \ RXQJ
SHRS®! VHHNLQJ DV OXP

D ZLWK SROLFLQJ DQG FULPLQDO MXVWLFH V\VWHP LQ WKHL

<RXQSHRS\OHHND® VYO PR UL YHKSH. ZLWHG LY H RS WH Y LHRDSHULH Q F H
Z L WAKK$HR O DFOHB W KFHULL P LNQXOVON L\FW HPKVH VHH S H U L HALRRHQ'G R X EW H G O\
FUHDHWS$H F W DINELRRDWD @R HD/Q G R H VIOR @ V W D WIXIWPRHK DR L PRIV H
SXQLVKIDEPORX DW &R ZV KSR O PE BIKMA DWRU L P L QORPLMR X QSIHR S O H
PLJKDAW ULQHKS$. H[SHFWLIQEWQ RQ | UD F IMLEREB\H DZLWRKK W VR BH

E X UH D X FOUHDMNOFN R L @ W K P U YKEMX V H\G R U L P LNQXIDMBM \ V W HPR/D W
UH®RUNWURGQDOHVWR WDXW VSIRF H G 2 WHAHRJVI KM S HBW R U H
GUDFRQEBQRGRKMWRHIDWILSHULHQSRO L EQQKHIRP AR X Q WKL V
ZLOQ@® S DREQN KD W K H\Q J DA HWKKSH F U L P IM)OON L\AR L W K BWUW R
FRPH LQWR FRQWDFW ZLWK LW

$EGXOODK %YHGRRQ IURP .XZDLW

WKH

\ Wi
D WR

DSS
WKL
\WKL

6DODP&DVHZRUNHU

7TKH %41GRRQ RUYUGRRQ DUH WIAMMBMWY SHRSE®I EDVHG 1Q VHYHUDOD IGGB! ( DWMUD FRXQWMHY EXWSDUINFXOLD
SUHVHOWQ . XZ DIWZ KHH WHH LV D QUH SRSXOMWRQ RI WIMBMWY SHRS®I Z KR O@FN DFFHW VR P DQ RI WH
FRXQMN V EDME VHUMBEHV



+DPHG IURP $1JKDQLVWDQ

U\ZKHUH

X FDQ JH
EHFDXV

ZHDSRQ
LQ WKH
RX ,W V

$OWHR IURP $OEDQLD




E ZLWK SROLFLQJ DQG FULPLQDO MXVWLFH VI\VWHPV RQ MR)>

<RXQJSHRSOWHHNLQY\OXP
U H J X OFDRIPOHQ W R Q WZDLAWKK H
SROLEWVRWKBX W K R ULQWLKHV

FRXQWWKBWKHYUD QWKLWR X J K RQH \HDU
EHIRUHDFKUKREL (YHURXQJ VDO $IW
SHUVRQWHUY LRHIMKAUMH SR U LQ WKH I
UHFRXQQWHWH®G WH[SHULHRFHYV PRUH

WKER O IRFQW K HLRIX U QAHRWK H U ERRWYV

8. 7TKLWHJIJDWLFKFSUHVWIRQ
SROZAKXQ GRXEWRGDKRZ

\RXQ$SHRSOHIKWHDRPVMRAN KH
DXWKRULWLHYVY LQ WKH 8.

$EGXOODK %YHGRRQ IURP .XZDLYV

UQH\@ DQC
H DV ZHOO
, QHDUO\ C
\HDUV RO

DQ\ERG\ (
DFLVW DV Z
Q *HUPDQ S
DULDQ SRC
DERXW QRE
GRJ ELW HY
HQ RII ,W :
P\ GD\V %]
YH VHHQ Wk
ZRXOG EH
H \RX GRZC

-DPHHO IURP $I1JKDQLVWDQ



6DODP&DVHZRUNHU

&$6( 678'< +$0("

2QHRXQIH U VIRQN HU YDL\8IZ BRGW KUM V H DASFRKDIE R KWRZMH[SHULHQFH
RIEHL@GXDUJBGRVHFROWRCSULVRIDYBGRXQDFFRPSOFEILKAK L OH
WUDQVLWLQJ WKURXJK (XURSH 7KDW H[SHULHQFH ZDV WUD X

+DPH@DV \HDUV ZKGI®H O HEJ KD Q L ¥ MHIQQV HXW® SHK U RKYIB N H \
DQGKHDVWHHGLWH U UDRXVDMU L YILQM@¥ X O JEWLR WHID Y HOR L Q J
+XQJDUKHKHZ D OD AHIG HW H QFVD PREQCH WKHIZ L W Q HDWHIFSX UX VU G
DEXVDGXLDGEHFDRIBYREQEHD OW H UEDWKKIHRD Z& L ALQ YR @Y HG
ODUJHU JURXS RI SHRSOH

7KH SROLFH FDPH WKH\ DUUHVWHG XV DOO 7KH\ WRRN
GRQ W NQRZ WKH ODQJXDJH :KDWHYHU \RX DUH DVNHG
EHFDXVH \RX GRQ W XQGHUVWDQG 6R WKH\ VWDUW KXU
VODS WKHQ \RX JR RND\ WKLV JX\ LV VHULRXV 7KH\ V
ZKDWHYHU WKH\ FRXOG GR <RX DUH LQVLGH D FHOO DQ
LQ WKH FHOO IRU KRXUV $IWHU WKDW WKH WUDQVOD\
\RX LQYROYHG LQ WKH ILIJKW" 7KH\ SOD\HG WKH YLGHR
ZHUH LQYROYHG EXW ZH ZHUH WU\LQJ WR GHIHQG WKH
OLNH VHYHQ GD\V LQ WKH SROLFH VWDWLRQ $IWHU VHY
'H ZHUH QRW XQGHUVWDQGLQJ D ZRUG ZKDW WKH MXGJF
LV VD\LQJ RQO\ WKH WUDQVODWRU LV VD\LQJ WKLV LV
WR MDLO IRU IRXU PRQWKYV %XW WUXWK EH WROG WKH
DP FRPLQJ RXW , ZDV \HDUV ROG 7KH SHRSOH ZKR ZH
DGXOWYV 7KH\ ZHUH QRW IURP P\ FRXQWU\ WKH\ ZHUH +
WKH ODQJXDJH <RX JHW VWULSVHDUFKHG LQ IURQW RI |
DUULYH ,W ZDV D ELJ URRP ZLWK IRXU RU ILYH SHRSOH



BRPHRQH LV WDONLQJ WR \RX ZLWK D JXQ RQ WKHP DQG
ODQJXDJH 7KH\ DUH MXVW WDONLQJ WR \RX LQ WKHLU V
VWXII WR \RX WKDW KDV QHYHU KDSSHQHG WR \RX EHIRL
KRUULEOH VWRU\ ,QVLGH WKH SULVRQ \RX VWDUW PLV)\
IULHQGY WKH IUHHGRP \RX KDG )LUVW RI DOO \RX JHW
WHOO \RX ZKDW WR GR >DQG@ \RX GR LW RWKHUZLVH \R
6R WR DYRLG WKDW \RX OLVWHQ WR WKHP 6RPH RI WKF
6RPH RI WKHP DUH WKHUH IRU VWDEELQJ VRPHRQH 7KH!
REYLRXVO\ \RX UH , FRXOGQ W VSHDN WR P\ IDPLO\

IRXU DQG D KDOI ILYH PRQWKV 7KH\ DOO WROG PH WKH
DOO GD\ , FULHG LQ WKH QLJKW WLPHV GXULQJ WKH IL
IUHHGRP 7KH ILUVW QLJKW LQ WKH FHOOV \RX FDQ W E
2ND\ WKLV LV P\ OLIH QRZ :DNH XS *R WR EUHDNIDVW ¢
&RPH EDFN 60HHS , WKRXJKW DP , JRQQD GLH HYHU\ GI
RWKHU SHRSOH LQ WKHUH ZLWK PXVFOHV  WLPHV ELJJ
KXUWLQJ HYHU\RQH OHQWDO SHRSOH PXUGHUHUV NLG
LQVLGH ,1 D SHUVRQ ZDV LQVLGH IRU PXUGHU KH NQRZ
KLV ZKROH OLIH +H GRHVQ W JLYH D VKLW DERXW \RX 7
RQ WKH GRRU RI \RXU FHOO $QG \RX UH RXW :H VWDUW
JRW DUUHVWHG DJDLQ 7KH\ WRRN XV WR WKH FORVHG

IULHQG VWDUWHG FU\LQJ LQ WKH FDU EHFDXVH KH WKR>
MDLO $IWHU KRXUV LQ WKH FORVHG FDPS WKH\ SXW
WKHQ , JRW RXW )URP +XQJDU\, ZHQW WR $XVWULD ,Q
JURP ,WDO\ , FDPH WR )UDQFH $QG IURP J)UDQFH WR WK

F DV YLFWLPV RI FULPH LQ WKH 8.

&DVHZFEDNDIR G QWHU ZLMEVXQSHRSDE®XSSRUBURIHVVLRQDO
SURY LKBYLGS HRIKRZR X QIH R S\OHHH ND @ YO KPS H U L HEHFIHESEL F WRLIP V
FULRRVKH 0D QM OWVR ZB\W KSR O [ZAAVKK HH[ B H U L HQ¥HRW LP KRR G
QRBMHL GHDIOWDKS SUR S UR DWVKRHO L PBIYD L @Q\KW@PHYBHLGURSHUO\
LQYHVW ILHD YW BH UL HQW KR O EFHL FWRIPV L PHHVBRRPHR X Q J
SHRSOH IHHOLQJ GLVFULPLQDWHG DJDLQVW

2QHRXQSHUVIRHS UH V EQWMER @D Y LR O DY WDXB\W € B WEBIUY H U
DIWEMLQDYROQYB GRDIGFFLGE 8 /YKIQRZ L WPKL V V VDR HIVK® W K H U
LQMX R FIIRRR W Bl YH G HVQFRZ MGKSHHR O PIRHF N LKQLIFD \K HD V N HFEU

W K HKIHUOABRL QIGL WLV V MOHIHTAKKN R X QS H U VRIDD U U H \RWHGY SLIRLR Q
DIIUPNIROBWHUBGHKDU ZHGKD LOWRBHRYDEUHDABK F L PIR@K L F K
KHZDWDWHRUX L W@RDATW R W KHWLYBGUHVEWWH H@KHBOROLFH
DUULYHG EXW ZDV QRW DUUHVWHG



2QH DVHZRUQWH U Y RRZKUGA S R/ SW DI R K WAV KFHJU L P IMO/V L\ H P
LQVK8L KD GD L DHXX P E RRUK H BO L HAKWAH UMHHND® YO B® @H UBIO V R
YLFWLPV RI FULPH

/IRXLVH&DVHZRUNHU

ORVVWRXQIHRSWOHHNDYUYORKRPMW R/ K#H IURPFR X Q WLLG IV K. G G O H
(DVDWQ $1ULBFQ G UHDFLPIOPXR U L WILWHO®D UFKPEEH L @D DFN.GHQFH

V KR ZVK D& X OWR® O DOIFQIB L [HIBW K @ DF N J U RIXIQEEH/ QY. NW B D IQL W H
DQGVLDGXW\RB YR QILGH@KSROLFH FRWUD W L B Q/DOV LIVNX LUARNY
WKHDWRDUFK VKRWKERWHUDO®RI:KLWHSXQ®YJO DIEED OHV
KDYAR QILG H@KHOIRFSIRAD ERPSDWHRG RISVLDQ SV D\GKK O W V

RI% ODFANXOWE® R 1% O DRANE E HD®X OMLVMPHK FKHV HIKDAMR QVLGHUHG
W U X @WKSHR O DFPHR QUID F LLOQCR U L WLRAHEBK HKUHE H HQH PR QVLGHUDWL
RI WUXVW DPRQJ QHZO\ LPPLJUDQW JURXSV

7KH &DVHMYLRRKIHHWURSRGDWBH) YOG WRX GH3Y L G HVOKEBW D F N
DQBLQRUHWK GRPP X QLI WVH J X OBPHILODD L OFH @&/ KSR O IDRQHBV K D W
YLFWLPLVDWLRQ ZDV KLJK IRU WKHVH JURXSV

:KLOH WKH OHW DUH YHU\ DFWLYH LQ DUHDV RI /RQGRQ Z
HWKQLF FRPPXQLWLHY WKLV GRHV QRW PHDQ WKDW WKR
IURP FULPH DQG YLFWLPLVDWLRQ LV LQ IDFW KLJKHU IRU

%DURQHVYV /RXLVHX&XXWRWN RI WKH &DVH\ 5HYLHZ RI WKH OH

6HUYLFH
2 1IFH 1RU1 DARQDGE VIMANFY SHAHSWRQ DG H SHUHOFH Rl SROFH DG FUP IODCRMVWAH A WMP
{QOOGDOG: DBV
YDLRQHW &DvH $QIQCHSHOCHONHVIHZ. IO WH WEQGDLGV Rl EHKDYIRXUDQG IOM ODAPXEMH R

WHO HWRSROAOQ 3RO 6HMFH



'L WWR X QIH R SZKHD UVIL FWRIPMWU D | | LEEDR RGH ¥ Q D YW K HLURI W B Q
RYHUBPW ZHH.G WLPGD FF X VHHGU SHW BRMARUQSHUVR@ XHVWLRQ
PLIJKEMR QW KIHD FRILVER P P W WOLFQUIL P LR DHDQWEXIFBVK H O S WQRD U P
FDQQDBEXKWKHFRXOGK® YEHHHIRUFHGWRK ZRUNKURRY\VWRP
DEXVH DQG DUH WKHUHIRUH DOVR D YLFWLP

BHFWLRQVKIHRGHBEQD Y$FW FUH DDWHWD W BW RHUQR B H R SAKHR
DUFRRP S H ONRHFSP P IEW U WADULLP BIVD U H V ROMK HH[IS H U L RROFFRIG H U Q
VODYHRIZHYBHF D >XQRAXD QW L@/MWRLYWY HW¥ R O O HFWMYHPG RV V L E O H
W R QRZKDSW R SR IRAWILEQOLPEH QH I LWR BWHWYLVWHERMHSHULRQFH
VRPHQVKFHU L P IMQOVON LFWER X @ G G L FADKYDAKG-H F W L RGH | H QGFRH V

Q ROVG H T X DSNHROWH.AFWRIRAU D | | LEW DQXY HKHUHDVR SEEOWRV W
PHDQLEDM X PV WRQV LBHKHW KHWH D VR QDHEWOHRQVKBHIHQGDQW V
SRVLWRRQ® YKD @ RUHD ODR QW HR DYOWR WK DAD G RQHUHTXLUHV
W K D YWO Q H B R EOLEF WILRRWK XJJRV KRHU G IRIDE U L P IMQUDEB O FPKD \P H D Q
\HDUV Rl ZDLWLQJ EHIRUH EHLQJ LQ FRXUW

$VPHQWLR@BIBIH RISHSRHYWDZ\IDMIRPPR QWS UH V IRQWRIMR J
YLFWIMPUD | | LFNLICRIK RPVHKE 3SER Q OVUHWB QS URWUDRBWWEHVVIXO
FRXSWRFHH®UYEWLQUKUHDWHQOMGG LEHPDERPPR@WD\DOVR
LQVWUKX@\WWHS HI® L DR @Y L EVWWIKR @KR X QSIH U VARIDQ RIVG Y LRH G

W KGW | H@ERW K F/IRWD L FAAWRSWYY HIRL Y LRQOIHLDQWY W U X\ W VRIGE W U D
YLFWRUPRGHWQD Y BIRUHR YGHL WW KSU R V H F XQRMRKEIU R Z&R X U W

M X G WD L VIHEBK H @V K HOLFUF RMRQD FW RKIR IFRH U FZIR\G X \WR U Z DIU\G
PLWLJDWLRQ GXULQJ WKHLU VHQWHQFLQJ KHDULQJ

$ VRFIZROWNHRUNZQWAKLOQGRXQD G XOXW Y LRRURD QVUDIILFENLQJ
UDLWHKGHY V XM [SHULHIQ@E H® WALKIHU L P LMQ)XOVOV LW W D MK H
YLFWLPKRRG RI WKH \RXQJ SHRSOH VKH ZRUNHG ZLWK VHUL

 IEHURUAH , QWYY WM 8 QYHUUW RI + X@ (MGHORHS5HVHZ RI 6HRWRQ Rl WH O RGHO 6@YH

$PWIVORNI LRXQG DOG &ROM W

<RXW -XMAAH/ HIDGRHQWH _GVIWMRLY GH HOFH IRUFKIG IBWP VR WDIHIENCQ) DOG VOYHY ~ VHPWROQ
0 RCHOD6OYHY $FW




&$6( 678'< $6

$6HQWHWKIS DV QXQDFFRPSPRLEBY LNGSHQWLJIQLIBHQRW K H
&DODPLYIDWHIXHPFDPSPHIHY FDSHBHIJKD Q LNROD@VZH ®HRID O
KLMOPLPNPEHENLQLOPDWKIDOLED@LRUULLYR®SH KLVPXJIJOHUV
XVHGHEER QGDNR/URBM QGRUKH R QWRO GIUXEWD YL G XFNRRHG

O W VR IIHDRIUHSHUF X WVRARDIKGM PLOKRUHPDLQ@GIKDQLS® D Q
FRPSOEHBDWRXW MHOIREAKVYMIBX JJOHKRZ R X & P W R LNO B W K
PDFKHWEWKUHBKWHMRH/KRZHGGLFDRIQRQVFR P B@ DMW®EZ DV
WUDIILFNHG LQWR IRUFHG ODERXU LQ WKH EXLOGLQJ LQGXV

$6HQGHKGL @ URZXR X B WD U ZHEDKW VL VIMROQIH Q GHUFD VIROORZ H G
UREEHAKHUWHYHDDB® (WMWY MRL PKOUJBGG/ XEVHT X FRWOLFWHG
YROOREZSERVLWDWH B € DHOOMHFE D Q IGWHFLVZRIQFR Q | L UW KS8ZD V

DFW L WHOQ\ HOXHVER LY X O QH U D BIQD S\ OH PP BAWPR@ W R D F DWVKHH
RULJSQ@BBMN SUHVHQ WHDURMDFRE®W O X ®RW U D | | LFAQ Q- QGVHIRQLWLR Q)
ZLWKLQ WKH ORGHUQ 60DYHU\ $FW DQG SXEOLVKHG SRO

JROORDVXXFFHWW/SROLFOW DR OQWHRIU L J ISOIH® KEHUARQ3URVHFEXWLRQ
6HUYRFIHH UPIRH Y LGHMFF®6ZD D F T X L VKWWY ¥ IEAJ U HDSEH @ WY HBHD@ V
ZLWKLQ WKH FULPLQDO MXVWLFH V\VWHP ZLWK D SDUWLFXO

G RI WKH SROLFH LQ WKH 8.

YLUVMS UHV\RUIR QMR O LBMKEH FD@KD KHRZR X QIH R S\OHH ND YO X P
Y L HEK HPD WRIQYR X BHR SAKHFD UULPHKH L RUGWBODRP\O ¥R WKH U
E\V P DBROIRM QV KEHD FRIDO R UDJWGIL NW RD YGIL U A R QY WZLFMK W B RO L F H
RUERUGHRWARHILFBWHKSRLBW QWY HRXQIHUVRER NDHE R XWK L V
H[SHULHQFH

1R  YDUMMUIEKDP EHY SKBHSWK®\ DPW SLR ERQR 10 P RGHO GD, VDYHY FDWH

7KH 1 DARQDCEHHUD® HAKDQMWP 150 1V DIWDP HZ RUNTRUIGHQWA 1Q) DQG UH HUUQI SRWMQWDOYEWP VR
P RGHQVDYHY DQG HQVXUQ) WH. UHFHYH WH DSSURSUDM VXSSRUVS QGHUBHAWRQ Rl WH
0 RGHD6@YHY $PWL WHUH DUH IQVRUIQGEDRWY R 0 RGHUQ 60YHY IIMEHVSRQGHY P XWXXEP MDQ
150 WHHIDO$GXWV P XWWFRQVHQWR EHQJ IHHUHG IQRWH 150  Z KIBI FROVHQAY QRAHTXILHG IRU

FKIGUHQ | DQ LQGYIGXDAY FRQILP HGDVDYIEWP WH DUH JLYHQ D 3RMYH &RQFOMYH * UIRXQGV GHAMRQ
DQGP D EHHUIE®!H IRUBQHUWLP VXSSRUV




+RZHYRQW®WFFRPPRGDNWKERQNHOWK XWDFFRP S F® LB GRIMNWK H
ZKREBD GIJRR®GLHZIWK$HR O ZKH @ KHLNUNWU LY(WESL 6 KHQRWW&D W
PDQ\ ZRXOG VD\ WR KHU WKDW WKH\ ZDQWHG WR EH SROLFH

3RO LEBYWKHERZHWR/ WRSQ & HDURKWRUFAHQHF H V VIDQ\R QAHK H \
UHDVR QDXE/GWRFSRVVHVVURIHDSROWROWERWRPHW R KQ BLK/
LQWHQWEHZVHGWKAFRPPLV\RIR@ | IHQFKH[SHULREHLYWRSSHG
IRWKSBXUSRADHIW UD X PIRWIRFP R IWKHR X QIHR SOH. QW H U Y L\WMDWG
EHHZHGR®FXPHXWRRA/GVREVHD UFRE. SROEPI) HDVGH H O IRMK/D P H
RWPEDUUDVVPBQXNRIAX O WKDWE H H DV G L WERQIXM RRIDX Q J
SHRSWOHH ND YO SRIH Y H QWKIHIRIR R Q G H UV WDIQ\B VY RYSD Q 8 H D URK
KDSSHQLQJ DQG ZKDW WKH IXWXUH UHSHUFXVVLRQV ZLOO E|

TKH* XDWEDQ 0 RIHWDQ KDORI EOFNSHRSBIMVDURKHG E\ 8. SRIFH [HOKXP LIDWG VXU
ilecy




2QRARXQSIHUVRSR DE R YWWKHIXPLOLRWHRXO BNE&EWWKFROFZKHOH
ZLVKKMJLHQRW KRIXIQSJH U VARODO HIIMD U LRW K DLWHK KV RIKD QG F X 11V
ZDV UHIHUHQFHG E\ VHYHUDO \RXQJ SHRSOH LQ WKHLU LQW!

+DPHG IURP $1JKDQLVWDQ

ODQ\WRIWKHRXQSHRSDKRVSRN
DERXWKHHUSHULH®F MWW R3Q C
V H D UFIKLVEK DMK HK\D E HHQW R S S
RQXPHURX¥DVL7RKQWH | O 1§ BW
IURP ZKLAKQGLFWWBHWRI
VHDUFEWRIPD O BV HBHWZ®

DQG D QG K P\ DFHIR SDWBIH

PRUBLNWEBEHVHDUFKWK®®LW
SHRSOH

2 QHR X QIH U VIR®W H U Y. V82 LR
WKUM S FBUEQ G HUVWHSRWIL R Q
W KSR O RAH. F EK/RD U U H \KW ID®) g
IHOW WKDW WKH\ ZHUH IDLU LQ WKHLU DSSURDFK

+RXWHRI &RP P RQV SHMDUAK EUHIQ] 8 VHRI WRRS DOGMHDUK




KH EL
O\ EUF
Il PH
KLQJ
u P
V EHF
OLH

-DPHHO IURP $I1JKDQLVWDQ

6RPISURIHVVZRQNAGWRX QEHR SHOAS KDV K\RESUHY RSV ULRQ F H
W KSR O IVAHD S MK ED\\M. Z KL IR X QS H R S\OHHIH N DY J O X IR OVE R YO G
LQWHUDFWHG ZLWK WKH SROLFH LQ WKH 8.

ODULD&DVHZRUNHU

)LQDID@W H U Y QIRZNHRHRMHH J X O DILMZI L FK H\REK QSJH R STHHUBIUUH VW H G
IRWLGISQLYBWHRRWE WK RXBIK K Q IDFIROIGIQ DMV KW L PUWK DWK L V
FDVHZRDWEHLOBQGXPWIBSEH R SAHUXQ D ZRIMKDY GWD¥RPPRQ
WRHBURIHV V/IRRQEIDRIQMILMNIK HW RR P P X WD S S H D WHR®D Z \ HDUQVG
VXSSRBWN MUKB RO ZFHHXY L QUK HELLWY F U MWL RQROAR X QIJH R SIRQ K
FULPLQDOLVDWLRQ



G RI EHL(
DV@ KRU
H FHOOV
KDW SRC
HUH PDV\
>LQ SRO
\ JRLQJ
UH WUHD
KH ZzDV
HV WR E

JLRQRULPLQDO 'HIHQFH 6ROLFLWRU

SHFHQGWWR O O HRW/H &K LWOH&R PP LV VLIRWRAUO DIRE QWK BoV D F N
FKLOGQEQODMQBDOP OHWHUHWLPPRUBILNMBRAVWVHBKHGBGK DMK H L U
KLWHAHRXQWHUSQBVWKWWBSURSDGXWWVBHRSWHVH@EPWUW K X O |
Rl FDVHV UHFRUGHG

&KITUHQV &RP P MRQHU _BWIS VHDUK Rl FKIGUHO 10 ( QIOQG DOG: DBV DODDMVE) WH
&KITHOV &RP P MROHUIRU( QIOOG




$ QXPEHRU\RXQIHR SIOHW H U YR WSZHRWW K UW V H DWUSRNRHQ HJID W L Y H
H[SHULHIQBRWY EKWWRGF O X\ IQIVW WIHD UFRKRKM/D\SDUWLFXOD U
W U D X PIRWR X QIH R S\OHH ND§ VYO X R RZ H URIIW ARP L Q& R R Q WZALRMK
WK8. SROLRM KH UWWPBIGKD®HYHQFRXQWHKMGEUHVSRQVH
EHIRUH

-DPHHO IURP $I1JKDQLVWDQU

7KHEL®RIWXQSHRSWRFFHW K HRAQ LJK/OW RHOI| DG LREROLHF H
FXVWRBW @ UHRIGLVFXWIRWHUEDIWEFRPSDRXEGIH R SLGFHD U H
RZKRDUFDUH OHOLYKMNVUXZ1OMH O DG YORFEHP\R UH H O IRIOY W H
VXSSRUMFZRONRUND WBHURIHV VL REXIRE)MADVHZRUNEHBR® FHUQV
WKDWWHERXEGOHDYFHV\DUBRRWLKERX 2D HRXQIH UY RR ZH YIHHWLD W
WKBEWZDVLYHDRXIQIRUPDWRRRERZW® FFHKMJLJKVIVROLFH
FXVWRG\
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$OWHR IURP $OEDQLD



| R OHJDO DGYLFH LQ WKH 8.

6RPHRIWKHRXQSHRSDKIRZHUMXSSRUBNBEEBPPRQMVUXJZO0OWMEKH
SURFRWWHFHLOH QDY ZKHQBWROERNWREKBHURIHYVYV DRO@ERRAYWH G
LQ WKHLU LQWHUYLHZV WKDW WKLV ZDV DQ LVVXH WKH\ KDG

<RX@HRSOHHNDGIO X R P HW LK X JWERHGBGHNW R O WFDUAY L I RG

W K HPWW K$HR O RVHD W Z R QW R Q V L \ZW WRENAKUWHHUV H DAKFRKZ LGQRIZ H Y RIIO V

W U XEVHW Z KO FFR P S DROX.GISEH R SGI®/ K RVE@ R V L WR QW K R)URLUN \
HIDPSOMHSRFRWPLVVLROMKEKLOGEROPL VYV LIRYA WO DRV K H
VXEMHEWQ®ERMIE RO &XIE QW ERMP L J U DARIQRAOR R Q/GK DR L O GOUDHQN V
RIW U X\ W K R U WO INGWVEHU HL Q | REMVRMWKGH[S HULHQF KIMP PLIJUDWLR Q
VIVWBP W K KU J KM\ D WISHH L HDLPBKK W K RGN WSIY W ,QDGGLWLRQ
WKHVRXQS$HRS®PHD\FRPHURFEXOWRR Q@ H[KMHUMHR ILG ISHUVR QD O
LQIRUPDWLRQ WR SURIHVVLRQDOV LV QRW DFFHSWHG RU SU

,ID\R X QIH U VERRH V\@ UNWKAHR O L FALKAFRHH DWW KSR O IVFAHD WAL IR/ J K W
UHVKQWK HPK RR VW®FBVI D L Q WWD®Y L FBK L FIKW X F@ & D YGIHID WL Y H
FRQVHTXHRBRXQIHRSOBWRHUIWKH\UMXEVHT X F R IVDIFHGVKQ
RITHQBBHF UL P L®HDI®G QWFRIO L KLRWRLB IS G U W L B X ®/D B E\QKAHHUR X Q J
DV\OXP VABNHORMYHQRFRPPHQWROLBPKN H U WIYHZAX H Q KHG Y LF H
JLYRQVRWKHRPRB R/R2QH/ R O L BIOVRIWK DRW R P HR X Q9H R SLORHD \
HYEEGVHPSWRQIR U Z DUISF FR X R MWE K RFV H G IL Q/GHIR S MAK DI. D O O
JR DZD\

<RXGEHRSIOW KHIQWHUYSREMERXWZ PSR UWD@DWR W K HPK H Q
VSHDNLQJ ZLWK OHJDO SURIHVVLRQDOV

6DPVRQ IURP (ULWUHD

: KHUH D SHWVRQ KDV RSWG \R UHFHLYH Bl DCDGYIEH GXUQ) WHUWP HIQ FXWWRG. WH KDYH D FKRIFHRI
WHUQDP HG VRIFMRURUWH VRIFVMRUZ KR LV FXUHO® RQWH GXW LR DANDASDUNEXQUSRIFH WIMRQ

&KICUHQV &RP P MRQHU &KIGUHQVIORIFHYV $ IHYIHZ Rl HMGHORH RQ WH VXEMPWH Z HFHQ) RI
FKIGIHO VXEMPVWR 1P P LJUDWRO FROWRAO ( QJO0G




QN LW V
RW OLN
6R WK
DYH DQ\
RW OLNI
DLQ D
FDUH R
HG KLP
G H[SHU
WKHP
ROLFLW
H WKDW
E , UHV
DVHV D¢
V DV KD
HW WRF

$OWHR IURP $OEDQLD

3 R O IVRAHD V@ HRWHDS U H V H QPAL D NPAHYHBR HD O LW R KSHD U W LERK O DWHD W
W K HR/GHL HP@WK\D YW H LIQ@G RV VHVRIER QMO R Z O RE&PH L J U DODEZR @ O G
DVVLZWR QVLG SWHQUQ W MKSRNA LEKDMH YR PFK L P LRROQOY L FRWL R Q
FDXWRE&QIDV\ORB SO L F DQNRLZROH & INHKFHX O WIXOWF V@R K B BAD O KR Y H
EHHM®ODRWYRXQIHR S W WS R GARHD/O H J IRWIHRUQLR XY Q GZZRXID® V R
DV V [7\KW PH J KWK H U HE RDUBFH Q HWIRR' X QS/H R SIOMIH F H LW KIIG Y LDFGHG
VXSSRIWWROLEKWPWSHFLBEHULHQ@RYNEZQWRXDS HR SFOHL W K

PLIUDQW FRPPXQLWLHVY RYHU D GXW\ VROLFLWRU ZKR PLJK\

+RZHYRQFDB\R X QI H U VRIQIVX SW RV KGI X W\R O L FALKMRWR | 1 H UDIV/ K H
SR O VRHD W.MRIQK PQXF P RUB L | 1 L FRKWXS S R USWLRY 3 \DVAMRRDD WIHQG
WKHM SHFLDRQ VBIQWR D QWK MIHAD-S UHVH QW B WY WH BBWP K S

L@ QW HUXIL\FF KD URLDAV\H Z R Z\DRAUKVIR X QSJH R SYOKIEA H U\HX S S R UBHILQJ

VWXFN ZLWK D OHVV H[SHULHQFHG VROLFLWRU WKH\ KDG P

2Q0HVROL AMSRRRME RXKXKWZVRPNROLFRPWIRKQWR WHDZD (RHWKBHIXJHH
EDFNJURAWKHLIOL HRWRWKGHHBEHWUDXPD LQLRVMRHIGS URDFK

ZKHQ WKDW LQIRUPDWLRQ ZDVQ W IRUWKFRPLQJ IURP WKH F
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JLRQD&ULPLQDO 'HIHQFH 6ROLFLWRU

M \HVSHFLBSRUWKDWR X QSH U VR Q X W W NDLHIJDHDS H W DZAKLHYQH
WKBUBIGY LREDS O HIFRXWRL QUJ D L Q& WIDAM K\ W DRIBIQ H V X @\W H
\RXQSHUVRDW ISIOW D GIXQ WA R P HW KALIQHB L @ R @ RR WO R V IWKIH
UHGXFWLRQ LQ VHQWHQFH WKDW WKH\ DUH HQWLWOHG WR

([WUDLPIHQGRQVLGHBD VIR R HILY @ H @ | | H U BIQ DI0G Y LVF R

\R X QH R S\OHHH N D § YO YXGPX M RV KHJ H D WAHSLDR MY F U L P LFQROIOY L FRVDL R Q
LPPLJUDWWALIRY R®B O G M RXOWXQ6 DQJXPDHUMHRRX QIHR S OH
EHLQJ DEOH WR PDNH IXOO\ LQIRUPHG GHFLVLRQV LQ WKH
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LRQEL
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ZKDW

JLRQD&ULPLQDO '"HIHQFH 6ROLFLWRU



J LQ D FULPLQDO FRXUW LQ WKH 8.

$ OFQJ L P LSQUIROYY H F XBAHLRL@VHKP D JL VW B BWHEWH WBHU R F H H ®IUGHD U G
EHIRDH/LQJOWVWUKXKBWRUWKUBBSHRSOXSSRUBNMEO HIJDGYLVRU
$SSUR[LP DWSHIDHOW H Q W H XFHLDQUILZLIMO S L FIHIDA\Y WEDS D UWLF X O D L
FRXUW GBGRKRYLQ PRHW QRAIWHUPRRQZRFIOVEMLABNDD® QG
ZKHQKGHIHQGDQWNHHIDBAUNUBHDGDULBXYRIHVVEZRQGHW QG

R X R/IW KFHR X U W GRRIRSQIR F H H GIKGE W LW BBH W K U RBXYPD QP D W WCHW V
SRVVLEOH FUHDWHY D VRPHWLPHVY UXVKHG VWRS VWDUW +

, QW K&HU R ZQR X U\Z K H PPHR UWH U LRDXW WSHURM UHSVRFHBERYPRUH
VORZIKX\W RRFDAU B D UDE & KHK G L W VIR E R YWHKG H | H Q G0 PRSLVY
FLUFXPVWKQBMYGHI HQBDQKQGHUD ®RIWKSHURIHRY ZEDIL IV
DQG JRZQV

, QOE R WFR X UWVKGIH | H Q G.IXKQ/\X DROIDG W R LMD O R F NIO®ER{VRP W ZR U

W K URHHHW UEHH\WK L R @V RY K\HL GRHW K HDLDUZ \ HLW K IK\D YRIQ ZK RZL @B DFLQJ
DZDNURWKHPNVFRPPR®GHIHQGWRMWWYWHIRWEH EOWRHXWH AR D W

LVEHLQILVFXVWMH®ODUJRWGRPPRQSODKHY HWXGS VFR X UBBEHY U
SDUWLFLEGOWERI®FHHGH © BNDX W K L V S\HRIP H W KSLUQL)Y DWW/RVEB(\H L U
DGYRFDWHWH VXBIWB OHIDFHUEDWKM®EKHGHIHQGDSWWRYHU

YLGHROLQN IURP SULVRQ

L QWHUYZLIHER X QS HRSDE G UR I H V V LGHIDROQN W WBAYRIXGQ S HR S O H
VHHNDYJOXPQHUB[GO\UL HEGEIQIFULP LRROXIDWF RQ I X VRLQGH D U
LQGXF$QORID\EHWKFDVIIRPD Q\RXQIHRSDKRHQ X SL FRXURXQJ
DV\OXP V HHHQ\W HW KAED J LVDAVAR X B W U R F@R X B MWAOKL VIN\@ 8 B O HRGJ H
XQGHUVWDQGLQJ Rl ZKDW ZRXOG KDSSHQ LQVLGH WKH FRXU

$ \RXQJ SHUVRQ FKDUJHG ZLWK DVVDXOW WDONHG DERXW KL

PH ZKH
QHYHI
KH MX
ZHDU
KHQ E
HSHQG

-DPHHO IURP $1JKDQLVWDQ

) RUP RUH DERXWIMH H SHUHORH Rl WH FRXUARRP VHH 7UIDOMRWP -XVIWFHV UHSRUNV&RXWA DWKIQ]
10/ RQGRO P DIMADMY FRXWNV



2QHRXQSHUVRIQRZ DD X W LD/QALFY W U X J 2 DWEIX P E RWP H Q VKBI® O W K
LV V XWHS/R N B LVQ W H DYELRHRAN JLD/Y XMHR/BBVP BE\DUHV RMWRY LG LQH
WKDW ZDV QRW SDLG RQ WLPH $V D UHVXOW KH ZDV UHTXLU
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\ KDSS\ R

$EGXOODK %YHGRRQ IURP . XZDLW

%HLOFRXEWADYBPIQDGYHBWRWKHMD QWEDRQR X QIHR SDKRD U H
VXUY LR RUWD X8 B LIQF R X P M KMU L DIHHV S RIRWR X QSJH R SAKHK D Y H
EHH®UH Y L FHAMOD IDQHEE WRDDEBE R O HQR B KBIX W K R W ENWQRIW K H U
FRXQWHKHKN BB \EHD QH [ S H FLVRIVIK D/\KRIX W F FRAEH L @ R X B M KW S DB W
\RX QSJH U V PE IVOVMRW D@V K&H D Q & K X WD \I H HIH V W D E R DMW/K QW ERW
RQH V VDIHW\ HYHQ ZKHQ WKDW LV QRW WKH FDVH

7TKLFNHQWKOHD OWK DEWVGHVFUULEBQLQWHUAXULWR FN\D\ORHWR
UHVHDUFKHG FULPLQDOLVDWLRQ IRU LPPLIJUDWLRQ RIITHQFH\
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O9LFN\ 7D\OFLO FDQGLGDWH DW WKH &8HQWUH IRU &ULPLQI

$WKHHQBIODUFK WKEDFNRRDVEADLWARBVHHQ& UR BR X BNV
DWUH F RULGKI L ODQXPERIFDVMXSSRWIEWERPPRQWGLYLGXDO!
FKDUJHGWKHULRXKWQRZIDVWMRGR X KWD U LWKHBWUWHKQ DQFHDW®HG
VKR QWW DEHS H O L VRNBHDEQ P R Q W® B WZHKWY \ VW HE H P B\WH V H QWK H
FULP LM)OON L\VFW H2PK H UWU LFOLQ VAV F K H G X/G1R G\BIDADYWBRIU LPLQ D O
RIIHQFH LV DOOHJHG WR KDYH RFFXUUHG FRPSRXQG WKH P

6RPMNRXQSHR SIDE R VWRXDDRWRBU HV S R QIVG EAOKM DB R X %W L W L V K
FKLO ®UHER X QIHR SIDWW H GG L © IFRRX® WI KHYS HPMEH VX SSR LEW H G

W K I5IDW HRWDW LR X Q D F FSFORQ LAHKG. O G BHDQAD UH O HDBQYGHRUIQRIX Q J
DGXOWMNDYIOXRLEEPRUBLIILAXROAR HYIVV W R ¥ B O RAKWR/L J K W

KD YOG HW U L PLPCS\DFB@V KRIX W F FRAEFH L Q@ R X DWR X QSJH R S WD H V V
OLNW RS HRX/E R YWK HILHH GWX AKWW Q HHI®R D Q. Q W H U SRIW\E H UQY R

W KIAW W H @ W/IKRNGRWD L E P\W R/M QQM R U P IVE RV HEIDUF N J U RIXRSR UW D Q W
FRQWIHR[®K\D QD U U RVFWXURHE®SRUWDYWIIBXIURBOWHQRY 8 Q@
ZKHYRFZRONRURVWIDUMDWBY D L OMDEORY E0MWRXNOOR TR X U W
XQDFFRPSPRLEAGUHKBMOHYQF O MEBNAR W K BWGSKMW B LYVWRN VW
HPEDUUDVVPHQW RU RWKHUZLVH IDLOLQJ WR XQGHUVWDQG

0 IQVW Rl -X\MFH &UP [QDAFRXWAAMAAMFY TXDUM® -DOXDY VR 0 DK




KRI DJH DVVHVVPHQW LQ WKH FULPLQDO MXVWLFH V\VWHP L¢
,VVXHV DURXQG DJH GHWHUPLQDWLRQ DUH DOVR SUHVHQW Z
&$6( 678'< <(0$1(

“XGBIHLPRQPHHIKQAVHQWHQHPQIDMAD QW H EERIBR X W\BURR P
HPSWWDQEHIHQGDRMRX QIJH UVRRKRPAVKWHHP D ZNVMGGUHYBMG
YLVLEQ®DVP DD FUHHDR JILQUKARUQ4HPDZB W FW XID®SULVRQ
HOVHZKBHEBWO XP SHIF K DIL@V P DORR PR Q Q H MWRIKEBR X UMDY L G HR
OLQN

2ULJLQDRBXGDHPD@M\EHLGURVHFMXWH® L RAHAG L Q R M[LDW
\HDSUH Y L RXOWADLY QKB Z L W KIRYXDWOH.@WFWD\H D U QIR B G G P L WAWRH G
ERDUGRYRDBDRDV)UDQBB GURVWLRHED JO 8K Q Q Q@ RZ D W H.QV
RUGWBHEURXYKRKRDB BDL P V\O XPK D & H HIQQ L WOLADFOXQRHSSLORW L Q J
WKH ERDW KH WUDYHOOHG LQ EXW WKLV FKDUJH ZDV ODWHL

<HPD QWROGHR XWWRWMZDYV \HDRWOWERZHYWHKFHR XURZ @ WW HRVRW V
DVVHMWIHEDVHGEKLVLVOIEGHDUDQBHPHDQRRE® HV X QYKH B
EHL®U HDNH@® G XOLW KMLKEHU L P IMQOVON LWV W HRLAMR QILUWHKERPH
2IILFRWMJDQMEVVEKIO®H LUNVUW L DHODE BV HRE' LV OBCSHDUDQGH
GHPHDQRXU WKDW KH ZDV RYHU \HDUV ROG

<HWHFLVLRQ PERXWHEDVHREQYLVXDVWVHVYVHARHIQ®YWSHD U D@QRH
GHPHDQRXUGHLHFRIQDVIHUREOHRQWOKIGQMKIHR PR IILF R 2Q
JXLGDQKEHKKLFK FDOOV LW QRWRULRXVO\ XQUHOLDEOH

"XUL@KHHQWHRRADQX BB DGR QW L ¥ RMGWHK/RWMZ D DF K L DIGL @ H

IHDUWE&DWO D Z IDAOV HVV EMQRE ZRO N HUYRDMWHUWRQ FRPSELDQW
DVVHVVRZRXMEG OR X SWR FHH GHOR QVKHH[SHFWHGW HSQUAHY HQWL Q J
KLP WKHUHIRUH IURP EHLQJ DEOH WR OHDYH SULVRQ ZKHUH

"HIHQFHR XQWEKOJHVWHKBMMXGFR X RE HWW K LRJIGN KYAH Q W H@F H
PLWLJDBEMEDIWKEH I HQ GKID&EW W HRUKE S @ MDY KHHD U ORLHYRWU W X Q L W\
PHDQLQJ WKDW KH ZRXOG KDYH ZDONHG IUHH WRGD\ RQ WLP

% XD P HWVR RG L | | H WHDQEW V WRH DHEUR Q @ T X D U RVIBMKVHH Q W HEGIFID X V H
LELYLH® KR XQIDXDGLVUXSWRIEHHGLIMWW HWWREDWDFKLOG

VR P HW WLKDXW KF-R X LIRS IVQ IZR X Q W UK D & RWD® U L V EQ R/Q OR U
DIHZ RUG D\ VK LG/H F L \PLORGR Q ®AKWHO L J KGALHINHW WRFKBHF WX B QW H Q F H
QLQH PRQWKY UDWKHU WKDQ HLJKW RI ZKLFK KDOI PXVW E}

+RP H2 IIIEH 1 DARQDGH JH $WHWP HONRDLG FDWVHZ RUNHUIXIGDORH




7KHI X GUIR VIHQ G [ L W\ BIFIR X UW URRFD QIQN K¥L G IGR G Q RARNS + H
FROQWLQYRHRBFFDVLRQBO@M\HRKLY VKDMWAVR O L PIQBRER X UW
LQWHUSUHWHU DWWHPSWHG WR FRQVROH KLP YLD WKH LQ FF

(YHQY KRXW KR XWWH DKW IDGD (@ G XDRH KQHZ D VL Q DUUHINHHG RB G X O W
SULVRW®WDV. Q WKHD URHFKEOHQY HUY LAKRZ R X ONGK H P V H®OHHYWS K H
YHUDFLW\ RI KLV FODLP WR EH D PLQRU

ODQXQDFFRPSBRLE ®WHQWHKH ZLWKBRWXP HQ WDSVLARYGK H L U

L G HQ RIUWMK HLIH7 K LIFVU H D W HIVL F X @ WVLKHELFUF HW W CLUR XWS D F HR/U
HIDPSWHKFHKLOGVRBFDOHVWHMOVRMSURE KM @QDFFRPSDQLHG
FKLOGWRHP@ Q W R Q WDLRMWHKE U L P LMDXOVON LW HIPW KBIE R YFHD VAHW X G\
VKRZEHFDXWKHR X WKVWHLVWILQHVURWURFHMWYQGRVVLEOH
VHQW H @ RMFR PHHI\L PR U UBERMMDHI IR IG H I H Q GIDW WU HI@EWH G LE O\
LPSRUWDQW

$VVRFLBWKRBRORFIH FHNXVG DQWBW KN H F L WLRWOR J UFHMW J H V
DIDLOXWKQGLY LGKBRXBMP DG K QWLAH O H DIVYW V V PKIIDWEW H Q
XQGHUWD § B/@ DA% H B H L RLHDRR B GRW KUHHUD QHBY L G HDQURBFRDW DLODEOH
WRRQIWDWADOHUWRQ FRB S VNG WV KRXIHE D U UR KB\ W KB®IR FD O
DXWKRULMWHUWRQ FR PSS @LM/HW VP MK®H NDWD QGRBEWHUPLQLQJ
WKHIHRIDQQGLY L7&¥DIBY V HVVPIHURAR Y G X FEAVTHXD O MBRFERO NH UV
DQBXVYRBHEDVIW®ORQ SSHDUBRWK R XFORX V LIBAG® O H YIDFIMR U V
LQFOXBH®UADPLDY BRF KD UWRWVH OOV KIHQ G LY L EXPNI V DYXQEG
H[SHULHQFHYV

7KURZQRVHF$WUR @36 XLGDQWBWKDWKH FW WD W K B \U Bl
FKL®/ENKRXOHY LHZB® X FXQ WIKODUIWDEHY HULENHGHQWLIDFDWLR
FRXGWMWHUPL@DIVQLRIG H S H QIEHDWW HV V FIDQW RN @&\ WKBRFDO
DXWKRULW\

+RZHYMEBPHKLO QKRQMIHNMUHGG LV S R W WHQ G SL F R X ZMW KR XW

KDYLIQD® OHUWRQ FR DG \D\HWV V XKIDGW UWBINKERLUFXPVWDQFH

FULP LRGRDXQADY R W K HRZUB X US R WPHW B GHW H U P L R QWHIBRIQR 1D

GHIHQGMIKQWR ZHMB UR Y LES WE&K L O DR X BHUVBOW 6HFWLRQ
,QGHW H U PR.IMVEFA D QN DWHAKY L G DGPFAHE HRUW K F RRLKBEH D U L Q J

RI WKH FIDOUG QHHG QRW IROORZ WKH W\SLFDO ORFDO DXWKR!

$WRADWRQRI &KIH 3RTFH 2 IIIFHYR! (QIOQG : DBVDQG 1 RUKHD LHDQG 3RMRQILRP $&32 / HOGV
RQ &KLT 3 IRMPIRQ DQG &DQQDEL &XGYDWRQ RQ &KITUHQ DQG <RXQJ 3HRS®! 5 HARYHUHG 1Q &DQQDELY
)DWP V

&36 * XIGDQFH 0 RGHUD 6@YHY DG KXP DOWDIIENQ] RITHOPHY DG GHHOPHY IOFGIQ) WH
VHAWRQ  GHHQRH

&KIGILH)Q DQG <RXQJ SHIRQVSFW 6HRWRQ



1RVWDQGDSGDY¥MEREG G H U WDINEL\DIH V V PAKWDH 6 L V S XONJHLN/BIV
EHHBVWDEOLWHKHE LOQDDKH RX PW\SRVWSBQRFHHARQXWWKHU
LQYHVWLWEREWMERQWRKE B@JIHWVVHVVEHOR ADON KR ULRAH Y HU
VRPHR X QSJH R SAKHD S S HIDER X W\ F O XNCKRFRKD U ZH@RKIHQ FMAH PP LQJ
|URW KD W LR @E@RUGHUN G RYRID QMB HODUR FH H G KQ OWKH \
UHPDL@X VW R®@\E RN KHHY L G HIQYHL ODEMXGGHFL RN JP D\RQ @ H
WKH YLHZ Rl %RUGHU )RUFH RIILFLDOV

L QUHFHEBKKX QG URIEYDFFRPSPRLE GDNBHHQU R@DVVHVWEB
DGXEWA\R UGRURHI L FDBCKWM L IRHW K HDLUW L QINOREHD LW HGJI G RK H V H
DVVHVVPBHOMM PDRQWKEDVRW LVXISSHDUDQEGHPHDQRXRQJ
GHFLVDE®YWH URIW MO FW LVIRPG W IPPHFNVO D WEHBEKLOGVHQWLFHYV
VR FLZRW N KKWQG HUWPDVE JB R P S O LIDIGDW V H V V P FNGQDWRYDQ/0 HUW R Q
FRPSODD®WVHVVPHQMWB®Y PRQWKULRBOXDU\WRXQH DW
OHDVW FKLOGAHUBURQBIDDFHBW QVXSHUDGKXD@FRPPRGIRWLRQ
GHWHQWORBZODIKGHWHUPLDBWKERQGEMIREHL @D WHIUHUWR G
FKLOGVHQY\DRHW KHRX QR HFKLOGREQREDQWEUWRQ FRPSELDQW
DVVHVVPHEQWWKHUZHUWKHRXQBEHFKLOGQYHQ 7KHWIXPEHUYV
F O H D O@\X VDA B DOINDHURIBIU JR @ U UIRRUD J HD V V H V V PREODAMRED SSHDUD Q F H
DQG GHPHDQRXU

7KHDKWBIQXPERUDFWW KB MW KWS O Z K&/ W DM K R WLUNRIHAMI IDOVE
DV\OXP VHAHN\LG)EWR Q GW K DMK HD\UH KHY DVAD MR RLXMQDFFRPSDQLH
FKLO ®WHQ @HKSH DWLWKHRUU \HDRWD JH Q 8RG X U LRUR O O REK® L U
DGROHVFK@MBH JRIBUURIDVVHVWKRIR IFKLO ®WHKE MU LRI R ZW K
DQSK\VLFRPDQUBUHVXPPHMDUIBFBQGDFLY®VRFWRKR 2V K H V H
\RXQIHRSDWBHUFHLYHOWMKBSSHDUDQRHPHDQRIKLWH LWLVK
FKLOGUREMILERPSDUREWKS RO H\ERH VR PV KAH. G G(MIWRUS | U LERR
KDYH[SHULHRSKIBDFR® SHULRIGVLPAH W KRG PMWRW XSHUYLVLRC
$G X OW L LLFVD VERHE RIZK L KN H BWKIH U F H RWFLFRDFKLQ GEBQWLFXOD L
EODFKL O G OHO GLRWKHUYF O XSULRIH V V DRYG@IVINK M K R U Y WH AHLVQ J
WKHPWRUHURZXSRU DG X MG G L WIRRIQHMHV XNV H D U B WHDW\WY D U G
8QLYHWKDIYMNWDE OVKBMG GURISHULMQRE RQWEKPBHHWRJIH

DV WHRUW QWK URS I E H B U @ICHEK R Z LIYH D WIHIR YD JHQ L QV K HELHWD O V
7KHUH IRHWIHD ¥ V H VEABK® U G R U DRIV KSR L R YU U LZYKDHAY KR X QSIHU VR Q
LVOLNWQUWWE UHVKOHNGH W R Qv O HISRWY R P MV L PSIX U HED\V HRRY LV XD O
DSSHDUDQFH DQG GHPHDQRXU LV YHU\ XQOLNHO\ WR DOORZ

+ HBIQ YDP EHU) RXQEDMRQ 5HXJIHH &RXQACDQG + XP DQVIRUSLIKW 1 HE RN ) RUHG $CXWMRRG
7KH+ RP H2 I[IFHV IQFRUHPWGHMLP IODARQ Rl DIH DG KRZ WY GDYHV FKICS UH XIHHY DA

+ HBRQ %OP EHU) RXQGEDWRQ 6HURXVMVO HIXDUWEQ) VADOGDOQHZ GO \WKRZ VWDWKXQGHGVRI
FKIG UH XI HHY FROMOXH VR EH Z LRQI© WHDWG DV DGXOV

3V KRR IFDO/X @MY URBRIIFDGHJIIQ] 1Q &KITCKRRG DOG $ GREGMAHORH ) RBZ1QY) ([ SHIHORVRI
7KUHDWDOG ' HSUYDWRO $ 6\ WWP DWF SHYIHZ. DOG 0 HVd $QDOMY




8QDFFRPSFXLIOGUHRIYSH UL 6Q ¥ B HELR-NWK HDLIUD \WW Q S R L Q@ K H
FUL P LMQOVOS URHF FSWS U H Y L ROOVOOK\V WQMKHMBINGHW XIR\$ P P D Q XLHW K H
L QW U R G WRWKLLRAS RSIRND IRA H. F A UVKUM | XWHD F F HISY\L G HRUFRIY LB\H G
XQDFFRPS PR LE ®UEHRQWK HDLIUD W K\M L FRHD U U HHWWZX H G U R Y LGLHAGK
RIILBLDGHQGRMXP HDRALG/L V E HDEREKIWE DD O VR L \DHIBQ V VR R Q H
VRFLDO ZRUNHU ZKR ZDV LQWHUYLHZHG IRU WKLV UHSRUW
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D FKLOG V DU
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W DQ RSLQLR
WKDW 7KH\
V SROLFH RIIL
KHQ LQWHUYL
OWXUH RI GLV
ROG DFWXDO
WUHDWHG"

'"HQLVH6RFLDO :RUNHUU

L OKHUQWHURQHARP P X QEDVWWR O L FMIKWD RW IGHRIZUY LHEKR D JHEHLQJ
GHWH U RIEH® FOV® @ G WHKIHD W L R QD@GRV\GHUY ZKHWHRPHRQH
ZKRFEODMWRHPLQRWUUHVRDFG L R O DMBHOGY L J DWK{IIO BXIO QQH O
L@VPDDRDIWW KWL FRHZULWVYREDWHSUHV HDOWPEMRIDIJH GLVSXWH
\RX QSHR SSOUR V H FIRWIR 6 L J U DRV LRGALHD\F O XREQ BK RZ D W U H CDVHG

D G XZAW MMKgHJ L P IMXD/AWL\VFWNAQWHWRKGVIRQG DVEHW HU PALBRHDG
FKLOG E\ D ORFDO DXWKRULW\ DJH DVVHVVPHQW

7KIBURFHQVYR WV RHFEZRO N HPBEOREAGKHRP R I ILFEHLQQ Y LEM W& H

& UR Z&R X UX\G MHRL YHY L G HLQIFRIX B @V K FYILWHRZIW KGIH |H Q G D QR DW L Q J
QRMRPSOHWBEDHUWRQ FRPYVHYY WX@NW GD Y LIV H VW K 8P\
DSSHDUDQGHPHDQRWUD OWHUWBR\KE YR F HIVMR ZWWEHL O D GW R
JHW KGR FPDXQV K RWBLWR Y DEBIDG G UM RVK WWGIH | H Q GRABKE DL @ B @&/ R
WKH FRPPXQLW\ DQG WKHQ EH VXEMHFW WR D ODZIXO DJH D



LFDWL
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>WKH\
VHVVP|
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QW ,V
SHDUD

IDWDVK&RPPXQLW\ &DUH 6ROLFLWRU

7KHRUJDQLWXRPDRR B LJIKIWAW ZRKDNGHQWLIEBGEYXHUKLOGUHQ
Z UR Q W\H DDACHEEX @ IV YE-H HRK D U ZHL@RK | H Q KI5 H$% & L VDR H D V W
LQGLYLGSIDQGSBULMRGW L PhkH OZ3 WIXG X Q\gD/G X OWREYV 2QHZDV
EHOLKNWRBHS \HDBRWDAKHRH SHQMR Q WIXWO0 3 (O P OLHQH Q &R VRIW K H
FDVHYYREXGD QRWHR X WKG D QAN HO ZKRQU D Y MIROKEG Y LD E\D
ZLWAKRVIVS SHD WLRD YEHOIWUD I | LROKHDY LIQJISHULHQRPABR UMR |
H[SORLWDWLRQ

7TKHRPRIILKHDVHFH@Y@BHEBK 8V VHVYLH XL G DWRA W U RIBXHFH
SURFHRWYQGLYLBXMDIOPK B HFKLO GZKHRPD\EHSURVHFKRWBHEA PLQDO
RIIHQFHVRP -XQH LQGLYLI®¥DPYLP LD VW IZKRNDRQWDL Q
WKHIURKLOGAHEDRIIHUBGQDEEUH Y LLDWDH\GY H V V PAHKQ WKL EG
FRQGXPEWMIHD WL BQEBO WH/ PHBRD UG $ %D S X E EIRRGW K RIVE HH Q
FULWLEW$BGW KSHURIHV VERG\B ® R F ZIRO N ZIK\R/ DW K IDWU HE HH S O\
FRQFHWXD®&D JH QFKDWBD RW K#R P 1211 L FOH) GW K H U DIRARX QWRE O H
FHQWRBBAUQRHEMMDVVHVYVEHQRQY OXHQSR G LU ER OV XWABYY
UHGXFLQJ LPPLJUDWLRQ DV RSSRVHG WR FKLOG ZHOIDUH D

SHXIHHDQG O LIWDQNEKIGHQV &ROVRUAKP [ RWMERKIOKRRGV 7KH FROWHTXHORVRI @7 HG DIH
DWMHWP HOVDWKH 8 . ERUGHU

TKH* XDUEDQ SKIGIHQ UHDAKIQ] 8. 10 WP DOERDW VHOWR MIGRUDGXOWH RITHGHY/

+RP H2 IIEH SWHWQJ $IH YHMRQ

%$6: Y$6:  IOMWW IRYHOP HOWVIP P LJUDWRQ EIQP XMWDERDK WH 1 $$%




L RI LQWHUSUHWHUV

1RQ HQMANWKNBIQ® K RZKIR/ S HDOIJ O EXKYRDAWD | L UVYIVQ J XD U BI\D
GLVDG Y DIQQVRBIHL P LD)D\VONLEW B RW K FU\H @S R QQ WHHMBIBUREOHP V
DULVUR® KHV R IL QW H U SIUG WAHILP IMDO/QV L\F\M BEPDF R P P RWQK HP H
WKDW ZDV SUHVHQW LQ LOQWHUYLHZV DQG LQ WKH FDVHZRUN

VW JH'
\OXP Vi
GHG E

-RHOOHHJULPLQDO GHIHQFH VROLFLWRU

"KHQRQ (QMNSWHKNLHRISIDIHIH O HDYRBR O EKN W RGO O RIS RO L FH
LQWH UW K HZEL OLRVDN AR Q WX WDKQ @ RRP P X Q L ZD WK FVIRD L EVW R U
LPSDLUWE® LNWRDMW L G[QWXVWRGWK QT XHVWIZREFLIKWHG
LQIRUP IDVERREWDMD S S H @HWEK HIPF X VW R 8 8 H DWHHG R QY G PTHK H \
PLJKQHHGQ IR U P DAVWLLR\QERIDY RW K HAD F R P P X Q L RADRAZY. WRKW K H U
SURIHVVIZRQDNEHWKK HPQ F O XSURIH VYV ZRQ D@ § WKK HRW KFHD U H
V\VW RPBW K HLPP L J U DWRQRIGFLRAHPUL J KZND QIVG Y LREQZ K H W KWRS K D U H

| X UWK® IR U P IRAPLIRVQH D) IL\WRKSHR O Z K FKK I6\L G RWH BBWK D YIHF FH V V
WRKLQBEWVWRBYHYHUJ $3QGYROW DL ODAKXQBQ Q W H U SXHINWEKIL V
SUH FKDUJH SHULRG PHDQLQJ WKDW QRQH RI WKH DERYH L\

L QDQXPEMRUHQYLUR QPHPEYKHU L P INDDONVLFW H®D\REVHUWKG W
\RXQIHRSOHHNDY IO XM UEBLVFRXUWDRKMG OIQYE W H U SAKHHVRHUH \

VKR XIOBYEHHHRUR Y LBIHER H7 K LD \RE VH UFWHIGH VHDSDRKW L EDSD QW V
KDYLQJ KDSSHQHG ERWK LQ SROLFH LQWHUYLHZV DQG LQ FR

HG DEF
O\ LQ \
XVHG [
GRQ W
G WKDV
HU DQ
UHWH

JLRQDFULPLQDO GHIHQFH VROLFLWRU



<R X BH R STLMWOKL P L BVHIER MO X H Q WO RV W HHQSW H V VWX B H R F HZHL @DK
KHDUZOQWKB®@W W H U SSEHPW 6 UV WU D W QWKER R N RFR XUQW HU SUH W H
PLJKW D@ KDW X QSIH U VIRIE D L WHD®P R Q WMIRDK H D UE W X UXBW R
ILQBKHURQJRWR LQWHU KXWDHWHBRRNHABIADREVHUYW®YLQJ
KDSSHQHG RQ D QXPEHU RI FDVHV &RPPRQV ZRUNHG RQ

SURFHHDWCKN W DY R®WLNW B HL QV KIHQ W H URHN X\WARNWIVH D WV R
XQGHUVAKDD) 8 X QIH U VIRLQ) KK R RW I RV R. W KIHO W H U I/ XNYUHW K H U
W K URHRHQ WZD/W\R H V RIDPYCHN VDIQUWE/ K B WU VQKID MWK A R X Q@R EWD EO H

WR SURJUHVYV WKHLU DVI\OXP FODLP DQG ZRXOG EH QR FORV!
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\ZKHUF
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,ORQOFULPLQDO GHIHQFH VROLFLWRU

,QRQWDVB&RPPREWVLHEQWUUDLILQHRXZIMWMIR.QWHU SWHRWHGH G
W K R YW KGIL V WXL GV KW®S U R F HDRVEKAHO L K Q /G P L WOWHSBR VVHV VLR Q
LK LVQWH UYQUHZ S RW BHH T X HW B H O K$O HKD D U MOKM X GUWV X H G

V W LELDFEAR Q G L W/LKFOQAT X LW K& X QSIH U VR RL J Q DREDS R O M FMHD WVLKRUQH H

W L PBAH HXNQ W L@H [KH DUD YIS UHY L KOWODRFRQGLWLR QD L PIHWR U
ZLWWKKIHP SUH VW KRQXFO LARQWH L QX QL VKRAD Q WWED G H U VAKIDWG
ZDV KDSSHQLQJ DURXQG KLP

6RPHWLWKHURQIDQJIJXDQWHUSUEHRMHNUEGWKHARXRPWHUHVHDUFK
SDUWLREVDHUWHKOW RWOZIXA\WNEQGHUVEARRED®LQLVW WKW RUV
WKHDUBLITHUGLDOWHAEWKLKSUDEQBQJXDQWWKDWXGDQKBYBELF
VSHDNHU IRU H[DPSOH PD\ QRW XQGHUVWDQG D /HYDQWLQ'



TKHUDWDODQREVHUMH® RBUHRWVKHU L P LNDOVONLYFW MAX Q GHU VWIRIQ G
SULPIRAODQJIXIDYHOI DGYRBDBIKDWLOWBMHRYLQWHUSUWR DWLI
DVI\OXP VHHNHU GHIHQGDQWY GHQLHG WKHP DFFHVV WR MXV
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'"HQLVHVRFLDO ZRUNHU

$ UH S RUMKHR X VRH/ R U B E B HRJ Y L8FRPWP L WIWIRMUHVS UHVHQW D W L
RIPDJLVW ODWHBVER X UWH U S UBKRE R VYW K\HD P HV V XUHD/L VEH G
LQWHU Y LDHEZRMEWR W WVDKID@X PHURR QW U L E RS REUIMBD MG R EOH® V
LQWHU SAHHUWERHBG®BW®R LMD UU LMKV W EZR iR P P L WARIQH O WKW
WKHBHWREOWARWND\HPURPNKIHHIXXIVBRI QRQ TXD QIQWHI® SUHW H |
LQDGHTXDWH TXDOLW\ DVVXUDQFH DQG FRPSODLQWYV SURFH

+RXWH Rl / RWGV 3XEQF 6HMEHV &RP P MVH [ RWMO WDOVDMRQ' QMU VHMBHV 1O WH
RXW SDWD




M RI EDLO LQ WKH 8.

L QW H LY W H U Y HY HRDRI H V V IQFRRO\DADR/DAK K R M QRO L HAHW¥Q D B0 R
JH\E D IGX W RV K HLRV LVWIVMR @\ O X P VHBIQ®& BXH UHH RDG HE B ULVRQ
DZDLWLDBDWH QW HTKALEYS S H D D MG | DWE QW H U Y LAKZRHHHOMK BWK H
FULPLQDO MXVWLFH VIVWHP ZDV SUHMXGLFHG DJDLQVW DV\C

H OLNHC
WH VD\ \
QHFWLI
WKH \R X
6R WK
ULVN

6DP DFFRPPRGDWLRQ NH\ ZRUNHU

% DKD¥HHQRXW IGHOIHBE VH UNBI\GH @ Y R OLYDLVQLIR @ODBL R G $IFOW

LP P LJU DRVIL-RIE D DMRHIGY L J IDW UGWR(D J O BKIO Q Q & ® DBROD WK/L V
ZDWRIWR QVKED VWK VW G H | H Q GO QWM O HZILD/DHIM LBIYQ FD G G U B QB

W KL HVEZ K IV\WGIH | H Q G B Q RIE/ K DKVHJ H W XAURRVK W WV W H.\PHF K D QKFHAL L O O
EHGH SR WD/QHER W H QUWH PHDENHY W R/GILIOVOH @ R IHR/D ¥ H H\Y KD VHHY H Q
ZKHUXFWLHWOFOXWKMJLVWHRQAHPLDOONKS. KDEHHPHQWLRQHG
YUH T X H QWIB\FWK DA HK D YOHD U H\DKGR 2/MDKZAK H U H Z WWRKQDADHOUE [ WK H
FRXQWU\ DWDZAOLNORO UHOLHG XSRQ

5HFHRQQW HV W UHBRIUKELQRWBGD F GR U F U H $ AKARL \E D L HYGER U
ZKDWULPLRIDOQ FHVM X URKEW D LEDHMGK HX DU G IDDQQBLEHUQWYHVWLJID W
WK URWXM HHGRPQ | R U P D¢V M@ W K B6\U DGEHNI H Q G BON@REQD Y HU D J H
PRUWKDQ ORQULKIWULVIRZD LWLLEDRNDGHQWHQ®0QQ0 DIQYED O HWK D Q
WKHLU :KLWH FRXQWHUSDUWYV

2QHRI&RP PR QRO L HODMY U U H VLVUHKEO D W BRSU R WHIW WS L PO UUD FN V
)ROOR IMKXMZ D\GHW D LL@H@ PP LJUDWHLARRFDHIQ WO HBPLIJUDWLRC
SRZHYRZHYBWDWRWLSROEPHEGQGLWIHRDWHTXLWRBPDRLWLYV
KRPIDGGUH KV FKW KWL ZH W KIHP P L J U DUMLPRR¥ B Q WIKH\WP SD F RI® G

W KDHE L ® IKW. & X E @IDRZR O L LRK B @ OW KGIHHI DROK. MB\H W H QVQLERDQKH. P
PRYHBRV\OKRXVLEB FD XA KRIY HUBH\ Z W\HEID EQ Q G L \B IQRBOKH
GHFLW.RNEHAY KHR P2 1L KH) G HRP L J U DBRIZRIG U W K FEDMH V S MKLLI F
KLJKO IKIRKAN KHI[ S H U L RQFAMP L Q D O L WDXFKREQD UG V W R Q RAD & D YDA
NQRFN RQ HIIHFW RQ OLYHV DOUHDG\ PDGH GLIILFXOW E\ RW

7D @U 9IEN YRWGHUEUP [ORBIIHV ( YIGHORH IURP FRXUE DWKIQ) GREXP HOMY) WH
FUP [CDD/DWRQ Rl SHRS®IVHHNQ) DA GP_IQWHS .




N RI FDVH UHVROXWLRQ LQ WKH 8.

ODQ\RXQSHRSOHSUHVHEQMRP® R GIYSH UL HRFEWIGN D YRIX WFRP® V
UHO DWRKRIIHQBH Y F X WQSHE RUWRWYHBEVLROYHVWUHYWE® H G
FKDUEMV. GURXIKWSUH FKDHINBXS SRWRBRPPRQWFIOWOHWWRUV
WK&B 6RIWHQHY H @ WHFBGER X W F RA B ROV KD V H Z RRINS O HRAQHBEQ H
FULPLQDO FDVH UHVXOWHG LQ D FXVWRGLDO VHQWHQEH

$GFHRQD 1R) XUMHUSPARQ IRGRZ 1QJ UHSUHVHQUEMRQY
SFTXMMG  &RQYIPARQ RYHUMUDHG 1 R HYIGHQPH RITHUHG LQ FRXUAE) SUIRVHRXWRQ

7TKHUH DUH D QXPEHU RI SRVVLEOH H[SODQDWLRQV IRU WKH

e &RPPRQROLFKDNRISHUWQ@RU N ZQ WO L HAKRYU HQV KBIV\ O X P
VI\VWHP

e &RPPR QW F H LDYGIGL WIXFRQGEEIL® @ K DRK VXW X DEOHEIQ W DUQMSODS \GH
FKDUJH ZRUN

e ODQRIWKFDVKRPPRQ@RNH® QD VS DWW KVWXBER Q FH URQLHR U
RITHQFHV WKDW GLG QRW ULVN D FXVWRGLDO VHQWHQFH

e &DVHWURIWHBIHUNBRP PR @VFK D ULDAH Z R ZNIFRR/X D@V EVW
SURYLGKXKS3$RUWNYQW H MHGEN FR Q Q H F&\RRPIR @V WKK HHAQL HQW V
SHUVRIOYLRHP P LJUDWRARLGD GWRRIMKHIF RDNKVIRIFROOHFWHG
HYLGHORHURY FRIQWH{WKRIIHQGEBK D Y LIRVWPW W L J DAAKLLRLAD J
VHOQWHQFRWDPSOBNL@YHISV\FK L DAMWDLYFH AFHROWD WIFRWHEG
LPPLJUDWLRQ FDVH



6ROLFDWREY R @RWW&KMD GGLWWRBBKIFRXGBPLWBUHSDULQJ
WKHVFBVHNQWKHBEGGLWERGNOURXQQ B UP DRDLGHDY D L OBD\EROMK H U
SURIHVV IKRHOEDGEK D Q IWEBL Q RS RORFHFRDYLVWDRWK G JH V
KHOSWRHPBXWKIHQGLYLBIXDQGL@MWBW R SFHRIQ WRIIFWWW U HPWD X P D
DQG VRFLDO DQG HFRQRPLF GHSULYDWLRQ

IXO W
P WK
KDW
G UHF

JIRQD FULPLQDO GHIHQFH VROLFLWRU

KH HQ
HYHQ
H DIW|
DV SR

,ORQOFULPLQDO GHIHQFH VROLFLWRU

+RZHYWHRD\QRWH | OMIAM GHH D GIQXPERUW [DP SPOHVBKNHURXQJ

SHR SOHIHN DY JO XJM FH LFVX\GN RGHOW H RBMEHHRIIHUG BU LWQKB LV
UHSRIUQME FHSRYWRXQIHRSOWR YV HF XRWRIGH Q ALHQWY U R GBX FAHKCEH
IDWLRQDOWHWUGHEW ZHUREVHUYHEGHLFKYWRGHQWHAFHYV
EHWZHWDQG PRQWKE®DQWHEERIERXUPD GG LWDRSURIHVVLRQDO
LQW H U YIIRHVZ KIGH S RAS\R NDHE R X WU N ZQW.IR SUL V RRMHTS HR S DKIH U H

K D YIHO ¥ R HD QU H S RIVWKAHH G RIVH U LR X W Q GELNQRIX QSIHR S\CHH N L Q J
DV\OXP WKDW KDYH UHVXOWHG LQ FXVWRGLDO VHQWHQFHV

-RQ &RRSHU 6KH [ IHG 6\iaU $ WAIN IQ] O H Z IHTGIQ) 6KHIHG UIREEHUMAKEN WUHH WP HY DOG
KMROH YIEWP  RYHUWH KHDG




$ FDVHZRUNHU ZRUNLQJ ZLWK \RXQJ SHRSOH VHHNLQJ DV\OX

HHQ UF
IRU S|
SSRUW
DW FDC
WK H L
UHMXG
LQJ EL

IRXLVHFDVHZRUNHU

$OWKROWRRBRYVVLVERBNBQDVVHVVRIXDMTXYH®WHGARYHLJIQ
QDW L ZQ D/VGWKYHF R RHV KU M S RUKZ DV HQ W L PAS®R V V L ELOH WH D U F K
SDUWLF 55 B R WL D W D\QDIOEMBKH. Q L\RENVWDRHFRQGXEWH G
WKRGGRIQRQ 8QDWREMH L YH QW H QFSIGL VRHY HD W K DWL P H
DSSUR[LPDWKIONKZHKUHBORPSDUZH®KQDWLRJE®R-QRWW B/ LV
PD\KDYEHH@®XMWRSHUFHUIYHO WEHWFRQGLYN) G HFDXWKBUHY LR XV
FULPIKQDNORRQRQ &.DW L POIKDWEH HQQNQRE ROV P LBURBWLWLRQH
DELOLW\ WR FRQGXFW YDOLG ULVN DVVHVVPHQWY RU SURYL

7KHGLVSURSR URMXORQRGEHNH Q FRIGIW K PLLR R U LKMDMEMH@L G H O\
XQGHUVMRRE MW LRHRZW KR XWK HILE LV D J U H IDERVK FHD X VA H

PRV WH F H\QWD W LDVQ\DLGFIADD/L O B E B YL B\HAGK 1R -L Q VKRZHMGKDW

K LVWDHG X W M RWKER D URSDQ X P E RUG L | | H WRH IGMD ZHHUGBIH @ . NW B M
LPSULVRKHERQ :KDWSKNQQWWQGHIRP HWKPOLOR EIDENJUKDGG
DSSUR[LPDWKIO\KRIGGMEHL @5 QW HQYBHGE WRIQRQ! H Q GAHKURH U H
UHFRUGHG E\ SROLFH RIILFHUV DV FRPLQJKURR D PRIUMHDE B A
SDUWLREXBQBERW[DPSAHHQGHBY HWKPLER EBNIURRQED U
PRUBLNWRHHQWS ULVIR@ UXRII | HQ MHMRQV KGIHI HQ G D DFMRW B/LRQ J
UHVHDUFK FRPPLVVLRQHG E\ WKH 6HQWHQFLQJ &RXQFLO

7TKIDEVH@®AMLPLOWMWHDREKQWHQ RMWFRIFRDRQ &.DW LR QDPEQ
SDUWLWKRIMIEDPWR KH L@®@UGWBODRP\OXR WS D UWLFXRBWH P
- L W K RAXKEBIE L GVLBAL\D J QRR/NH K MUK HLUBHS U R E 2LV KM\ V W IS R O L F \
VROXWLRQV FDQ HPHUJH

0 IQMAI R -XVWFH SWRADIRQY EHEHH) SRIFH IHFRUGHG HWMQE EDANJLRXQG DQG EHQU
VHOWORHG VR SIMROIQ ( QIOQG DG . DBV

0 IQMAI R -XVWEH SWRADWRQYY EHEHH) SRIFH IHFRUGHG HWQE EDANJLIRXQG DOG EHQU
VHOMORHG \R SIMRO 10 (QIOQG DG : DBV

BHAMOAQI &RXQAO OYHVAM DWQ) WH DWRADWRO EHVE HHQ DQ RITHOGHW VH_ DQG HKQIRW DOG
WH VHOWMORH [P SRVHG DVWKH &URZ Q &RXUNRUGLX] RIHOFHV




O ([SHULHQFHV QRW H[DPLQHG LQ GHWDLO ZLWKLQ WKLV UH

7 K H WH R W KSHDJURIW KFHU L P LNQXOVON LW WK BR/P HR X Q9H R SWOHHHN L Q J
DV\ORPELNMRD YHS H U L RMFKDWAD RS\R V V LVERXHDIDG G U BIIVW KLKCH
VFRSHWKUW S RSDN WIDR CHRIW K®ID RNH Y L G HEDYWHL OLDQE ®FHD VH Z R U N
XQGHUWDNHQ E\ &RPPRQV

YRUIH[DPS®RPMRXQIHRSWOHIHN DY IO XP B O YH[SH UL HRQW KHR X WK

M X VW LVEW MPKSD URWA KFHU L P LMPXOVON LW WK B Y G\H DDLWFK L O G2U H Q
WKH\RXQSHR S\HHNRQUO WK RRP PR XS SR URMDHEH UKMQ R 2R H
FKLOGDPH®WKBIH\EW L QR X QD G X RWWK HLLW F X P V WXCQQNFQHR/2Q W K L V
QXPEHIRIVA® X X® YKID G R Q WADLAMKK\HR X WFIR X UMWW R P B L ® D YBIR W
EHHQHT X LWB & M R/ KGID W RUMKRI | H Q FHKVEH UFHK D U ZHGVKK H UH IR U H
H[SHULHRIWHKRYBIURIW K BW W H R/ X FIKM R X VFIR X UVRK WIKKDELOLWD W |
2UGHU4B2WDQBRXWKHQGIRADP¥27V ZHUGHWYS QWELVFX\EWH G
\RXQSHR S\OHH ND @ VYO RPIV K RX/RIU N ZQ WAKK H FK L OW WIR\L J KR KD Y H
KD®[SHUL RQEKRWRK WKKL\VAB U R F H G XRMHQEIH R S\OHH ND @ YO RPJ K W
EHQHILW IURP WKHP DV LV GLVFXVVHG ODWHU LQ WKH UHSR!

2QO0RQHRXQSHUVEBASUHVHQWRBPRQWMFHLY ABYVWRWGHOWHQFH
IR O O REZR Q WZALRWMKKFHU L P LIMPOVON LVF\W D) @&/ KR ¥ F X UL HIB W/ KHHQ & |

W KUIHV HDSHWKL RIGHUH IRBH[SHU L HRIFRIXQS H R S\OHHH N DR YO X B
SULVRRDEXRXVEKHQGL@QVYWLWXRRWRQVLGHWHGE PR DH Y HRIX Q J
SHRSWOHHND@ YO X P OQ NHBN U L HR)AHV R®Z D W KDWQ L TWH K H P
ER U QUHR W KID PMWK /W IDVUBIH OV NWMR S H DQJ O LOKH QWBR UB L NW R\
VXIITHLUR P HQ VWKBI® @ WKXBIGD UBIRWR L QWR D YIID P LYOLVR BW KIRW P V

RI VXSSRUW LQ SULVRQ

)LQD WBM[SH U L HRIPHAR VX QI H R SWOHHH N DY IO XRRHQ & SLFRXUW
XQUHS UHVIHOBAMHGR WQ F O XA MG IQUW S RIMHWDIDL GH SUHVH QW@ W L R G
FULP LFRXQWX E M\M B WD H U MHADW V H VW K @ D W H R IM\KW VDL 6
PHDQWHVDW VH VMLIQIDIQ K OD OL EFLKCHLVQW H B HWXNWAWANRVE V V H VW K |
VHULRXRQHWD VSR W H GRAQ\DHOT X H QEBFS UL VR QPEIWBILNHOLKRR C
RIV X F F HQ/D/V HL YOV K&U R Z&R X DWW R P D W DFADMWRWAH 7V WH U H I R R PIH
\RXQSHRSWOHHND@ YO XRDU HOCKH VHULRKWVWQZHBQ GSLFRXUW
XQUHSUHVHQWHG

2QH DVHZRUQWH U YRR KIGA V H DASFRAIDHE R ¥ WS SR UWRRQIHUVR Q
ZKRVBIHIXJHWDWHEHHROORWHREISLD® EKRZDW QVKSIURF HRV V
DSSO\VRUXUWRHDZKH@®HZD\DUUHVRBRBYVVHVRIFP@ Q DEHXD V
XQDEWRNHFXOHJDIOEHSUHBAWDWHRRXWKFHKDUZEWQRWRQVLGHUHG
VHULRRRXJKDQ®HZDWQRRWKHUZOWVHREHHD DJLWW R[S O KLY
FLUFXPVWFQRKHNWYV X QWEQ 1 P IFRIY L HWIBRI® | XRBKOVPPLJUDWLRQ
DSSOLFDWLRQ



P SDPARI EHIQJ FUP LOD@MVHG RQ
\ RXQJ SHRS® VHHNLQJ DV OXP

"KLORWQ&RPPR@WV L HRW\F H{SBULHYRVIGRXWFRPEM ODWRRQ

W K HFIUW P LP@IMOMHKUN WHL[B® U L HYQDFWALGR M VD W P '8 B B W R R Q WZDL FAAK

W KFHU L P LIMQXOVON L\F\N 1 B F O XFEQAQKIHLIP® L J U DDABLSFOQ. F DW GRPNVJUDWLRQ
V W D \R RV K HPIHQ VKBIO® CD/QKE QN K HDLELL GMRR\UINQ B F F HBHVQ H IKRVV L Q J
DQG HGXFDWLRQ

7KLVHFWZR®B QVLGRIRIR IWKHYHG /W FRQ GIFPS\D FRAW K & L YRIIV
FULPLQDAKQEBR SWOHHNDYJO XK LFRHYRRQ Q\HSUHDKGWD WL Y H
LPSDRQNV KR ITHQ GRW K HIXUD CRIG/N BEX WO WE URD G PISDE@/ R FLBIW \
FULP LNDXOOVSIURRHE H VL\OHAW HVD K'EIL N H O RKIRHRRS! | H Q G R ©LLIVA& O DRUL R Q
IXUWKHU H[SORLWDWLRQ

D ,PSDFW RQ LPPLJUDWLRQ DSSOLFDWLRQV DQG VWDWXYV

3ROLIEGIY HV W L LI)WHRRIOPLRIDBQ FFHDAKX DY B QLPSDRWLPPLJUDWLRQ
DSSOLFDWRQFQXHBEIRAL F DRIL\RQOXRUQGH | DGIIDWHH P DIRMW UDY HO
GRFXPHQWRWDPLON X Q LSRW X FES S O L FDIWNISQ FEHOOR | EQW K H
+RPRIILKH WILKIHH O H 3 R QIR U FIR Q F OW S i QLY H V W DIDIQLCR.@ RW H
)XUWKHU $FWLRQ 1)$ ZLOO EH WDNHQ

7KISROZE®RP HW LPRMWS G DWVKIHILHF R U GRUQ RMQ I R WKHR P 2 I 1L F H
WKDWKHHFRKMBEHHRSGHBWHDQ®RLWD EHQHFHVVYRWPPLIJUDWLRQ
VR O L FW RRROUXFSZ L W\KKSHR O L BRHJ GW B O D D \EIK DWW DW KLHQ Y HVW LYD WL R
DWR LH Y HIQW KIHQ Y H V W IKIDW\VQ R G WQIKRF K D U BHHM. @ U R X JKKALR/IW H Q
FDXVHVY FRQVLGHUDEOH DYRLGDEOH GHOD\ WR WKDW DSSOL

VWDQH
HUV K
RW Wi
UHOD

'DU\D LPPLJUDWLRQ VROLFLWRU



W KSIH U VRRQ F H UKDHVEK LML O XD DR W VW DWW & QKL R QW L Q X H
WKURXJWRENMUVRRBLRE DZHHNLEDWHDFHRRPPRGDW®WERQ

L Q RFMD W HIRKREZ. WKRU L JW®R U N) R F R Q WBIF RQHQ R Q G\D LDV DFYDHLOG
QRERV&YV 7KIWFFRPPRGDWBREGHTX L WRGDQRIWHREVWDQGDUC
V HIH SR W K HE D Q QRUNDR HVD VR I&/HAR X Q IVQI& L J KMG X F D WMR RGO
LR IDLPGWM RW X GGIRODNDRAH L Q Y D L O RHA | HWKH U HHRUHQW LD O C
R QKR O@® DGO F L \R@VX HFIOWDILWY D G H K LG/H F L \ZIRRXQEGI X UWBHOD\H G
E\ D FULPLQDO LQYHVWLJDWLRQ

HDUV DJR
DLO@ DQ
UH MXVW
IXWXUH Z
HFLGHG Z
HDUV ZLO
DYHQ W V
PH 2IILFF
ULPLQDO
@ OLNH P

JLRQDFULPLQDO GHIHQFH VROLFLWRU

"KHQ/RPHRQMIGHQY HV W L VWDRK\ALGRIDU ZH. ®DK U L PHKER QW LW RBRF N
SURJURIGDQLPPLJUDDABISFOQ F DR PRRQM. BN L GDQWBWKRQYAK H U H
WKSHHQGBSQRVHFXRXRRYHP DWHURSDRQ HQ W H/ERHINEKBIV \ O X P
GHFLVEHSXWQKROG RZHYHQVKFDVIRPPRQ@RUNRQHYHRLQRU
DOOHJHG RIIHQFHV ZHUH XVHG WR MXVWLI\ GHOD\LQJ LPPLJL

% H F D RWHKED F N D@/XAHJ L P IERDXQRDW H M J X ONDIIRDBI QR R Q WRKWH D U V
W E HK H D URGO O RZK. QU EHHV. QY VX HBEQ. QW H U K DWW HBERRNRGR U

JLRQDFULPLQDO GHIHQFH VROLFLWRU

8. IMVDQG,P P LJUIDARQ SM AP _6XSSRUWV
8. 9IMOVDOG,P P LJIWDARQ * XIGDORH 3HOAEQ] SLRHEXWRQVIO DU GP_FOIP V




$ FULP LER®DYLFRUERRWHRID Q XVXDGRMVYPSDRWDQLPPLJUDWLRQ
DSSOLFIPDIGREDW KHVRX Q3 HR SO H KHW KWMKIL W QD V\ O ¥ D RRJ
IROORZLQD AW H I X JHIHD YWR HP D LO)QD SS O L FIRYDRE®! | L/GIDNWM R
5HPDLQ 7KHUH DUH D QXPEHU RI ZD\V LQ ZKLFK WKLV LPSDF

,QQ R U PALQ F X P V WLDAQKFHWRXIQ $ H R SIDUHHU D Q WSV LW H¥ H\RQ@RVEK H L U
LQLWQD OPR/EL OB FHILWHH D O DW R HP D UM | X DHDRWXPDQLWDULD (
SURW H F{W RHEQ 8 W K DLWAH D LPAWD QV WK DYIHQR Q JR ILQNR ISHUV HFEXWLRC
R LY LIR@QFZH UMK MAR H W WIRK FRX QRVIRU L ILQQERZ LPDNBIQ® SSOLFDWLR
IRUQGH I UGIDWMMHRHPDLQ5DWKSERLQWS5LMUDQWW® KKB®VVLUROH
WKHP WR DSSO\ IRU %ULWLVK &LWL]HQVKLS DQG D %ULWLVK

+RZHYHBKHRSSOVRMIQNRURVHDWHRHP D IDS S O L IHPMER L V F ®ROOH
FRQYLFINQBIXW HRYGIMW K BUWS H @W U U BXQLVEG DQW B W KW RA/KHR
KDYEHHBRQY L PWIBG QWH@RH P RQWKRSULVR QRPURQWH UD UH
FRQVLGHBBHGVLWNHWRNW KDYFDXVMBULRBPVYRLEBUHIXVHG
$GGLWLRY®BQXKIER) RMHHWKWYK U H VW R @G5S O L FIDRKIERSDH | X \LH G
W KHR P F2 |1 L FWK L @/NKWFLULL P LUGHFARILQGS L F EEWIBK/D U D F\K EPVMH D QWK D W
UHSHDPLIOER QY L FRRORMBYV XK @W | X $DRX QIH U V FEQY WU YWY VIAVDXY
DOVR EH UHYRNHG RQ VLPLODU JURXQGYV

$QDSSOLFIRWQR A UGDWMHRHPDL® LNWMBMIHIXVMROGORZEQUPLQDO
FRQYLFEWMRD)E HIUD QWG R ZVREPLVVLROMQLPPLJUDWRR\®I U
H[SODLWKBLUFXP VWXWYRHRK Q&L YRLQRIIHQGRYXRBYWWRGLDO
VHQWHQFPMBQP D O®HWLARIGI D WHBHP D ZQ & B8] U D Q WEI\GW Y DRV

W K U\HHHD UAK LFVH D QWK VWIS S O LED@®OWW R DNEIX UWRB SO L FIRWLR Q
/HDYWRBHPDMXHUHDYW BB WPLQRUIHQRPHVFRVG YL QRIIHQ RHWV
FDXWLRQV FDQ UHVXOW LQ ,QGHILQLWH /HDYH WR 5HPDLQ E

RQ WKF
YLVH W
HU ILY
VRPHW
WDWHP

(PLO\ LPPLJUDWLRQ VROLFLWRU

7K. %RUGSEW VWDWHKDWR U H IQIIW L RGDRD®6 U L W LWH. ZH @ 8
DXW R P D WELHFDROUWDMFREQ Y L RWIHAR | THQFRHZ KL FW K HAH FHDYSHUL VR Q
VHQWHRQFRRQWRKWR UHVRPHR@RHVRMH HWKWWK UHVWREBWLOO
EHGHSR UMK IPPLIJUDSFVRQ LWK#RPRRIILFEFHHRAWERH | RWK H
SXEOLF JRRG



7KHIRYHUQ FCHIOQR X QIFGE JXVW WK DWK HAR X CEGHEUL Q JISQLP D U\
OHJLVOMKBDRR @G ORKHPEHSRBWHILDQVL R QB Q GHRH G L DWW DY
VHQWHQFLQJ

7KHDHWWRPH[FHSWWRQYW R PG MWSRU WDX\FBRAK H WHKWH P R RIDA
LQGLYEZ8XE® HDW K HILLU KWVPG MK(EKK UR S HIR@ Y H QR ERPD QLIK W V
RUVKS. VREOLJIJDWQ B BAKEH I XJKIR QY HQ WIWRKH FIHX P VW D QWKH/
\RXQSHUVIRILY DQLPLMH®IOHDYRP HW LZALMWK RKWBIL JW\R R URIU
DFFHVV SXEOLF IXQGYV

%HLOUD QWOIGH | IOQIDWHI PDLRWPDNLRVYXFFHVWWS SOWLR®GBULWLVK
FLWL]HRWKY BB HN OR I W D ER IGNAMDRD @ HDY H D\R @ H U LRRI® XK H
HPRW L RQPDHQ WKIHD OMRFODOE HKHD YR W K RVRIX QSHROBHQLW&D W
VWDELOLW\

HQWV
KLS LV \
, KDY
RYHG
LF SDVW
LQ WKLV
VK 7KLC
IRU KL

6XVDQLPPLJUDWLRQ VROLHALRWRDFULPLQDO GHIHQFH VROL|

2QHRXQIHUVRER N K LVQ W H IDYALRIZW\L WD W R. P S R U WFDWQLVIRV B H
VXFFHMV\MKXDS SO L FIRWMURIQX W b DE RIOX P QW RV U DROKHWD VR IB/HK H
8. DW\SRISDVVSWKBWUDQ\EWEKHRPH IILAHR HFRIQUWHG HHV
IROORZLQJ DQ DSSOLFDWLRQ

8. * RYHUQP HQW 1HZVEeWRY ) RIHIQRUP IODOVVR IDAH IP P HEDW GHSRUAMRO































































































































