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+HDUWIHOW WKDQNV WR RXU WHBRPS$RIIJHOR® B J BXB NODQIGE U'D QW H
'XVWLQ (OL]JDEHWK (YD -DGHQ -HIDEKODEQQAOHNQBPHVRIBD /ROD
.DKXNXUD ODQRQ 5DPRQD DQG 6PRQOE MW WIR $ DMUKMLLAL SDWH LQ W
RI WKH (DVWHUQ 9LDGXFW DQG WW KHKLOU 5 DW KIQMV LIKRKDW K B DG WKFS S R
FR GHVLJQ SURMHFW



, QWURGXFWLRQ

H«WDSSLQJ LQWR \RXQJ SHRSOH INVIVGHDVLD QA RIHLPISHWRYRQY RXU FL
3LHUUH 6DQH 81(6&2 'ULVNHOO

7KLV LQWHULP UHSRUW SUHVHQW R UNY®RGIV FIR@E XW /R & [YQ WE&DD 2 U |

\RXQJ $XFNODQGHUV \HDUW KXW LYWRNKRH WEKRESRVIHG WUDQV
RI $XFNODQG &LW\TV (DVWHUQ 9LDIE X\FRV D IYR.FE WD YX\E S KE GIDRJ pSSIHR S O
UD IOH[LEOH VSDFH ZLWK D puNRRWRIY BV W @ ID\Y DG Q D P L © DWBIWRH VW K
(DVWHUQ 9LDGXFW 5HQHZDWKHMVQRQHBYLBU QXPEHUV RI IDPLOLHV Z
OLYLQJ LQ LQQHU FLW\ DSDUWP HQ WMV BVX®\ (IDPS/RWWWD QMD S X E O/LIEEVRIS |
QRW MXVW IRU FLW\ ZRUNHUV DQ8 QR DWEE URXEQXIOS\HR SOHVDIR Z FB OO G

7KH ILUVW ZRUNVKRS RQ -DQXDU\ Q WKHZIVDKGHFG R®HLWNH &HQW U
WKH VHFRQG RQ -DQXDU\ DW 6+2&HQVWWDH LS WEKHVBDUFKNVKRS DQ
VLWH YLVLW LV SODQQHG IRU $XJXWWS$XFANID @BOXQE ARGH/DOWRSPWM QG
ODQGVFDSH DUFKLWHFWYV :UDLJKWDF®Q GVRY WKFL DWRHX/S ZR. @ & RIH B R GWZ
WKHLU LGHDV KDYH RU KDYH QRWRI \WKHL (DVRV B O Q @\ DY AMK M SOFH

7KH UHSRUW LV VWUXFWXUHG DV Q RURRMHF WLIMWKO \ R WEL \$ XRNG B QIG
WKH UHQHZDO RI WKH (DVWHUQ 9ERQGWHWLRIS\GRXRH G ARW R H@ VWWKIH K\
WKH SXEOLF VSDFHV RI WKH FLWQ GRWGLWR ZIRHVEURFRFDWH \L @ KUFKDO
WKLV FR GHVLJQ SURMHFW DUH D@QWR EUKHIONWKR®L YHEWWBLRENJIUR
VXPPDULVHVY WKH SURFHVVHV XVHG LKHWIKH DVUXRL MKZ R PZHRUUN\GK RUBR/P
WKH ZRUNVKRSY DUH SUHVHQWH&ELQ WKHH)LQBGERVVLRROORZHG

%DFNJURXQG

H,W LV LPSRUWDQW WKDW«>\RXQUQEHRIS RKIEW. DRWKHQW R SO D Q
&RPPLVVLRQ IRU &KLOGUHQ DQG <RXQJ 3HRSOH S

$ PDMRU FKDOOHQJH RI WKH VW FBIQW XV WD\ QRE HQMX U R | WRKKHU \FR.F\L
LQFOXGHV FKLOG IULHQGO\f FLWLHRI| EKLPIGZHQFARPG \RKB ISSHR S QR
ZHOO DV DGXOWV LQWR WKH SXEOGFI VISHDFG T \R IFWW M WDWHM V$ LLGAKR D |
QHHBOVBLIKWWEKH FKLOGUHQ ZKRQMHGEGRLIOWK HISWRHUHUD QG PDNH
PHDQLQJ RI WKHLU SK\VLFDO HQY LOJREHLHQIW QR KDV W K \WEKHHYLHIO RIS F
DQG WKHKWY FLWL]JHQV WR IHHO VDIH DQG<RX@RERPHIRISQIBSKEOLF VSE
SDUWLFLSDWLRQ LQ XUEDQ SORKIQL QY I RF WK R B\X POIHFWHQORVLYV D
IRU UHDOLVLQJ WKHVH QHHGV DR&GHVLSRWKZDKLVRIUBMNBGOGUWBEBQRFKL
ULJKWV WR EH LQFOXGHG

Q ZKHQ 1HZ =HDODQG UDWLIDWGRQKHE& R Q BQWHRBQLRQ WKH 5LJK
&KLOG LW FRPPLWWHG LWV H O IFWIROBGRNQ@A ¥OHGXVOY D WDAUXRILQJI W
SOD\ WR PRYH VDIHO\ WKURXJK WSKIHD IS XRBON. FD Q B DEO-P K BRGGWRRQ P D WV
ZKLFK DIIHFW WKHP )ROORZLQJ WKHXPD®I6MRWBHABOM R ZKLFK
GHFODUHG WKH ZHOO EHLQJ Rl PWIRUGRIHD K WIHK® WO VWIDFED WHD WQ G LG H |
VRFLHW\ DQG Rl JRRG JRYHUQDQEBPHZRRYN IRWXWRKHSDDWLFLSDWL
FKLOGUHQ LQ XUEDQ SODQQLQIWAIHVKLQWW L&CKADGH)ULHQGO\ &



$XFNODQG &RXQFLO KDV D VWDW HREXRUPSWRS:GHWLENMOBQBQFRQWGLG
ZHOOEHLQJ LQ HYHU\WKLQJ WKD® ZH GBQ G7 MK I$ XSPNFNDP® G BD. W\ &H
ODVWHUSODQ + D EOXHSUIORSRRQ W LWAGHYQHVORIS FGHYW + OLV WV
HLQFOXVLYHQHVV DQG FKLOG IULAWROV] PPIRIHNMMA RDREEEL QJ ID
%RDUG ZKLFK LQFOXGHV $XFNODQGHWWILWDWHQW XD OK D ¥ FEJHHHEQ W D V
81,&() DV D HFKLOG IULHQGO\ FLWYL WA \VGEXEDQFRRVSEFNOXQ®W K FKLC
DQG \RXQJ SHRSOH LV LQ OLQH ZRMLKN$XFND IVRGH & R WOFK 0N 8 UFHRQ D Q ¢
SHRSOH ILUVWY WKH $XFNODQG K& W) J&HFWURH \0 DB QG 83 OO R ¥ KIXO G
IULHQGO\ FLW\Y DFFUHGLWDWLRQ

,Q RXU DGXOW FDU FHQWULF FLW LRIXW AR LOGLHO LU 8 XEIGWHFQVS B AR H |
GHIDXOW SODQQLQJ SRVLWLRQSKE®LFDIUHOM @RI WA HTEK MK VSHFLIL
VXFK DV SOD\JURXQGV VZLPPLQJ SRERNVOMQ RV R D/ SIRFNY O7&HY D F
RI PDQ\ FLWLHY UHVWULFW SOD\ZBQBKPIRE MOXWQ RSSRUFWXQGWHAYV \
LQWHUDFWLRQV LPSDFWLQJ QHJDDMLY HEOREHLKH L 6 SHHOFHWRBO BQ W
"RROOH\

'LWKRXW SXUSRVHIXO LQWHUYHQWLRE DRXROHKRO U FIVH G MKW HDW B €
UHGXFH \RXQJ SHRSOHTV XVH DQGUH®Q R\PHKGWURS WHMH O KBOLW VHO G
HPEUDFHG FLW\ ZLGH DQG WKH\ DUMW KH GHODINA\QH[EOREHGVIURK HO |
JUHHPDQ 7UDQWHU

7KHUH LV QRZ ZLGHVSUHDG VXSS R QRUQWALH L GPMQQ\QLRIY RI) BKH® D
DO OLVW WKH IROORZLQJ UHDVRQV

7KH\ KDYH WKH ULJKW WR EH LQFOXGHG

7KH\ DUH YDOXDEOH PHPEHUV Rl WBHVKRIPIPXOXLWH QRZ DQG
7KHUH LV D OHJDO DQG PRUDO LFSEDWWR®H WR DLG WKHLU SDI
7KH ORFDO HQYLURQPHQW FDQ KHQSRU KLQGHU WKHLU GHYHO
<RXQJ SHRSOH VKRXOG EH SDUW PHIWQWLQ FRPPXQLW\ GHYHORS
(YHU\ERG\ OHDUQV WKURXJK WKHLU SDUWLFLSDWLRQ

7KH\ SURYLGH QHZ SHUVSHFWLYHYV DQG LGHDYV

(QYLURQPHQWY WKDW DUH EHWWRBAORWBKLBHWWE WD QRU\RXB U\
7KH\ KDYH GLIIHUHQW QHHGY DQG BBMOSHFWLYHV WKDQ WKRVF

X X X X X X X X X

W LV FOHDU WKHUH LV D ZLOOGGMAHQPVDRG W& B GPLLON RWDPUEWR FRC
FKLOGUHQ DQG \RXQJ SHRSOH EKW @DWNQRLGHIMUWLEHFRE KRR WR
SURFHHG LQ D PHDQLQJIXO DQG FR\W BIOWRW QYNHH P B @ WHW RPKSUIHY D'
GHVLJQ SUDFWLWLRQHUV ZRUNLQ I QRFD X % HORKL QS SIURM HEXQU \8 R
GHVLJQ SURFHVVHV KRZHYHU LQ D EX®XOW BWLRBQ BQ YRIWRHIP BEB W
UHGXFHG WR DVNLQJ IRU IHHG E RN XIDWH B HAIKQHGERQIHN BDWKHUZ W KD Q
FROODERUDWLYH GHVLJQ ZLWK (RIXRUWKR SWUHRMWFWKH EHILQQL

7KLV UHVHDUFK SURMHFW LV LQG HOLGHGS O/\F E R B/ KWS UQ WIRGW KuHF KILHIQ +
(DVWHUQ 9LDGXFW +* DQG ODWHU ORISIR BEWL O 0L GU PRYZDE GRIYGIO\  V
DGGUHVV WKLV NQRZOHGJH JDS ZRW®N WHR®HY HQHR IIMHVERW URFIHDI RU H
ZLWK FKLOGUHQ LQ ORFDO JRYHURQAHYW ,/HELVOR@QPRNSRUSWRFHVV
FKLOG IULHQGO\ SULQFLSOHV 16DQRPPRYPURP RBOHKKLOGUHQ



7KH SURMHFW EXLOGV RQ D VXFFNOWDBX® LFKQ OBRIARLIW DRGH & E\RQXVF |
&RXQFLO DQG FR IDFLOLWDWHG E&RMQMFDEWKRUV BRIGFEXIFQNRD@EG V
UHGHYHORSPHQW RI J)UH\EHUJ 6TXDUH EQ BXKAODQGWWER®' LQ
$XFNODQG &RXQFLO &DUUROEBW DWWHQ 7KLEDADWRD QILUVWY IF
$XFNODQG &RXQFLO DQG WKH VXFFBOV RU R\PK 8B RXUWRFAIOV VWIH G WWHR FFRX
ZLWK FKLOGUHQ DQG \RXQJ SHRSCBHU RIQ HHEWVK/H & W Bl IG HFRHP® RI RAHHGN W K
EHWWHU FRQFHSW SODQ IRU WKH BIHVG\HY FXOIRSH KQW B H WHKGWLHIE HJ R P
FKLOGUHQYV LQSXW

3 WV DFWXDOO\ EHHQ H[WUHPHO\ YW\HURQJHKH AKRR®WHF RW FW WD G \L (
IURP FKLOGUHQ DURXQG ZKDW WK KR ZRXIOH\ T05L X M H. Q VWV KK IV & DFFRIX O G
LPSURYHG , ZRXOG GHILQLWHO\LBH W@ LYVGYRFDPRWH IRUDLROR@ D QR W |
SURMMHIFWD 6SDVLF SURMHFW GHVLJQ PDQDJHU

0DQ\ RI WKH FKLOGUHQYV VXJJHVWXEBRE L WHKWUSHALIERDODOGT XQBH G
RU LQIRUPHG LW

7KH (DVWHUQ 9LDGXFW DQG 3XKLQXLGHYWMLIWMARG AHY SDREPHQWKLS 2
$XFNODQG &RXQFLO DQG 3DQXNX Z&WDMW ERQOZD VUYHBG MVFEBVLUDE
ZKHUH UHVHDUFK DQG GHYHORSPHGMWWL® 50 RFHY \H QREBH G FOQ BX F W\
DQG RXWFRPHVY HYDOXDWHG 7KH WR@OHREBH D IWILR QU FEHMFAH\H Q@ BID @ X
$XFNODQG &RXQFLO SULYDWH SOBQRV QUTFOX GHYL %R FIR QMW DQ
\RXQJ SDUWLFLSDQWY DQG WKH 6+RB( :KDULNL UHVHDUFK WH

7KH UHVHDUFK SURMHFW UXQV IURP 2F WREGHG WK-XR¥XJIK 1DWIGRODO
BFLHQFH &KDOQLEIHM %HWWHU +RPHV 7RZQV @IDGK&UWLHY .R 1JD
ZKDNDPDKRUDKRUD

6SHFLILF UHVHDUFK TXHVWLRQV EHHR LI SOURFHGVFHIWDOQH WKH FR G

X +RZ FDQ ORFDO JRYHUQPHQW HIIHFW ISHHRG\OMQ J D J WHBKILVO GRUHQ \R X
GLIITHUHQW HWKQLFLWLHY DQG VRFRRGHNR QRIPQ F EHLFONG UBKBGE OL\G
VSDFHV WKXV FRQWULEXWLQJ WHRR XK FLWRFH\D'O VXVWDLQDELOLW\

X :KDW FKDQJHV DUH QHHGHG WR EXVLQWVNJQDSURVXDNU HBKPQIGF VSD
SURWRFROV WR DFFRPPRGDWH FKLOGUHQYVY SDUWLFLSDWLRQ"

X +RZ FDQ HIIHFWLYH SURFHVVHV REIHHROR O ODQVWHLL WEWR IDOWBRQ NLV
GLJLWDO UHVRXUFH IRU XVH E\ OHR BB LRY PQGPSOMQQRQRGISULYDW
SUDFWLWLRQHUV DQG WKHLU XVHPER W REHGAGE D QC SRPO@URY H L
SURWRFROV"

(WKLFV DSSURYDO IRU WKH SURMHFWS8RDLY HREW WM\QHG ' WHKHFREHWK 0DV \



dz S (Ev s] M4 S *]8

SKRWRJUDSKV DERYH DQG EHORZ HWRI WKH (DVWHUQ 9LDGXFW VLW

TKEFEKLOGUHQ ZHUH LQIRUPHG WKDW MKRVIBDWHURI QMURB XOEW G XK W Kb
DGMDFHQW WR WKH ODULWLPH OXVHXPEWNGRZSKBRPWRNMRIESKY DERYH D
WUDQVIRUPHG IURP D SXEOLF FDB $OPDRHLOQWR D pSRS XST SXEOL



OHWKRGYV

MWLV HVVHQWLDO WKDW WKH PHWKRGGXKEWKG A FRBEHRGULDW
DQG WR WKH FKLOGUHQNW BHRIDPX G 7IUPDVPMUHN WV Y S

YRU HDFK FR GHVLJQ SURMHFW D VHWKIRSW RILRE WEKG RRIXQUWSHD ZRURL
LV EHLQJ IDFLOLWDWHG E\ WKH WH WHKD $F KMV QLG SFRROUTFD BR IMWMKNRIQ
SODQQLQJ DQG GHVLJQ FRQVXOWDQ@RUWW RRS 6 HIWPH @ WIVQR | WL G H RH G
SURYLGH PDWHULDO IRU WKH SIOMRRE G BEQH WHMRBDWIHRQ utWRRO N

$ YDULHW\ Rl DJH DSSURSULDWH MHHW KR E VF R UGIGEHL® K XY &R S\SFRR U W X
WR FRQWULEXWH LQ ZD\V ZKLFK WKW DHEHOH R QMK G M QWK DQ GRADRO  Z |
RQH RQ RQH DQG DV SDUW RI D WRRRSN TKHVIVURQW PDWHGFRPPHQW
DQ\ WLPH 6KDULQJ IRRG DQG KSFURIRXQY KN SQRIFGWHIUDO

7KLY LQWHULP UHSRUW RXWOLQWV R KWRRGD\XN\HGVHUR VK B G XBWW
ZRUNVKRSV OHWKRGV PD\ YDU\ IRU* WKH QRDWEE R MHFEIW 3 XKIHUH WKH
GHVLJQ SURFHVYV ZLOO EH FRQGXFWIH& ZR YWKKRW & GHEWR OWKUR XJK Q

Z Ep]Su vs

,Q '"HFHPEHU ZH DSSURDFKHG  FHKIRXYVON G ZUW IKLGBWHG LQ RXU
FKLOG IULHQGO\ DXGLW DQG FRQNG®WR) WUR CE RQJIWK K UHG HYHOR S P
FROODERUDWLRQ ZLWK $XFNODQQ® K R)HMRL @ D QLG KOW RU ODEDM 2 WR E
WKLV FR GHVLJQ SURFHVV LQ -DQXDWKWUR XJKQRKZHEDD G DUHF UKILS\DLEW W
RWKHU FRQWDFWYVY DFFHVVHG D |IXRWWHW L P I$SIWDW HF ILRSWD Q Q/S/X W KRHQV\K |
(DVWHUQ 9LDGXFW UHQHZDO SUHFIOERHA @R WVRKEROKURXIK QHLJ

7KH SDUWLFLSDQWY DUH DJHG BEHWFZHEQ DQGHIEWRAV DG LGHQV
3DNHKD DV ODRUL DQG DV 1HZ OUJEDQWN SBOW LHESSQWNRXOLYH L
LQQHU FLW\ RU HQYLURQV

7KH UHVHDUFKHUV GLVFXVVHG WKHLRQRIRIFWG B QW XKD W. G 6 UNWIFAS
WKH \RXQJ SHRSOH DQG WKHLU WNVUHQUWY S URNRLUEPHDGN LIRWG VAKRHGIV H Q W
VLIQHG E\ WKH SDUWLFLSDQWY DQG WKHLU SDUHQWYV

t}EI+Z}% Kv

7KH KDOI GD\ ZRUNVKRS ZDV KHO GHQQVVLRMHQ /W HV K ¥ HILMRSRNFMQ H YW K F
(DVWHUQ 9LDGXFW DQG LQFOXG HGHVKFHKHRX\Q J3DIPRSIXHS URKHH BW OHD
&DPHURQ 3HUNLQV %RIID OLVNHOOHD R QGYE D3 HDIMUGF WIKWHHFING BRIV ¢
GRFXPHQWLQJ WKH SURFHVV :H ZWRB H?HQG V0 RH WAKRII @QHH@ SSURS
PHWKRGV WR HQJDJH WKH FKLOG WHK® R QVR KHD B FHFWW \D Q&R IIRYIRUP |
ZKLFK ZRXOG DOORZ WKHP WR SD WDWLFL\S BAWE JHWM R ANVDLIRZH R X B IR H U F L
SDUWLFLSDQWY ZHUH JLYHQ QRWHEIRRN®PWGSHQWRD QT HFDPRXBYV DXD® F
3HUNLQV H[SODLQHG WKH (DVWH U DRWHK MEX*F WHOHQRIZPDSYURMG FW Z

SKRWRJUDSKVY DQG WDONHG DERXW WD W KH GRNXY ZBLVS DRDGWL GHV H D
(PHUDOG OF3KHH IXUWKHU RULHQWBGWHKH SDDWX F IS BQRXYWOR Q\LIQH
ZKDNDSDSD ODRUL DQFHVWUDO QDWBQG WREW XVIDI® OIDBDBE W NV HD
PDKL WRL FUHDWLYH H[SUHVVLR® RH WLSID LEKH)BSRBPMW RYHVKHRIFR Q'
SUHVHQFH Rl WKH WDQLZKD +RURMHLYR ¥QXHBWRBQM WKRHFIRONH G MU



LQFOXGHG ZKDW WKH\ WKRXJKWLQRWRMW VMH D QR XOKCH QINDH WLRKVHH LQ
(DVWHUQ 9LDGXFW DUHD DORQJ ZRW& & KODWHWK R\WHAKHPDWHEOKRY WK FE
ODRUL KLVWRU\ FRXOG EH DFNQRZOHGJHG

(DFK JURXS DFFRPSDQLHG E\ D UHVHDDVWHU QWK PG X ®ORYE G W KH
VXUURXQGLQJ DUHDV GXULQJ pJR FERGXF WD QN LD ji QW IBUNILLHHA G O\
ZLWK WKH IROORZLQJ DGGLW LR BQGT XWHAHW IOR QW IQRWLQGN Z DM G Z K\
DQG ZKDW ZRXOG WKH)\ SOD\ KDB®J BE® "L | LGRWK H\K\NHHROWVD 7 KH\ WRR N
SKRWRJUDSKV DQG ZURWH DQG GHHEZ WRWIHERR SNV HMW MWK HRSWRU H
DUHD VHH EHORZ &RQYHUVDWLRQV ZLAWK 2 KH DFHFRRISDHG L QD G HO/D
WUDQVFULEHG

IRWHERRN HOQWULHV RI WKUHH RI WKH SDUWLFLSDQWYV



3DUWLFLSDQWY H[SORULQJ WKH (DRWPBUBD®PLDGXFW DQG VXUURXQG

%DFN LQVLGH WKH HYHQWYV FHQW U R FMR/HD GG LFPSWHNG/ MRQHM. Z LW 8 HQ
JURXSV DQG PDGH PRUH QRWHV DBRBRGIVD RKQLDG UG QVE B UW QRVEB W L Q

JUH\EHUJ 6TXDUH DXGLW FRQVXOWDWLRILRD ® EQHAPHR WHEORUH
ZDV LPSRUWDQW IRU IRUPXODW LLGIWL GH DR U P RW \K DR/ QWUKBI PY¥ MR H[S U
LGHDV DOORZHG WKHP WR HQJDJN MX M\KIH G WRFFRIWW E R PWK BIWIDE O H
YLVXDOO\ WKURXJK SKRWRJUDBKY IRO GRID XSQUNFRYGZKDWLGD\ ZRU
ZDV KHOG DW 6+25( :KDULNL 5HVHODWKHBHQWUH WZR GD\V

t}EI+Z}% dA}

7KH JURXS PHW DJDLQ ZLWK WKH WHQND $FKWOUN\ &DWPBHWIRD BGE® W K H
YLGHRJUDSKHUV DW 6+25( DQG :KDURERQVBHY XD WHKKHEFHR) W HWLW®R SURF
$W WKH EHJLQQLQJ RI WKH ZRUNQIGRS VWD) G DQL GRIL WAKRI KRXWW LFLSE
UHVSRQVHY WR WKH (DVWHUQ MIORBXEZWUM R @KHAHGY \WHDRUN JI X O
GHVLJQ UHTXLUHV WKDW \RXQJ SHRSMHYY A G R DV HFIMOE LUV FQ W H G

KDYH QRW EHHQ pORVW LQ W UDGRUWH® WRORMIT SHR S ¥ 6 WE\R DQRVFKHH D Q
H[SHULHQFH WKH ZRUOG LQ WKH VDPH ZD\



"RUNLQJ LQ WKH VDPH ILYH JURXSNHG/KBHRSGBUMRGWHRDRW\RISWRKELU L (

VRPH LQFOXGLQJ GUDZLQJV IRU WDDBXRFWR DPIGQS UMK/H QDWHGHW & HV H
ZKROH JURXS

&KLOGUHQ SUHVHQWLQJ WKHLU PRQWDJHV WR WKH ZKROH JURXS

7ZR GUDZLQJV IURP PRQWDJHV ZLWKHRGHRNV WKH \WVKVHWHRQH Y LHXORXTPN
SUHVHQWHG EHORZ =+ DQ XQGHUZDWGILNDVYLHRWWRPKBDREWUWIRQGLE Z] PL
OLIH IURP



$Q XQGHUZDWHU YLHZLQJ FKDPERB BRPSV WRGY DHYOPNMV LEQRHWAW | H



,Q DIROORZ XS SKRWRYRLFH H[HUFKWH HHRE K RSO WIFH P RW JVKAR WH
PDQ\ SKRWRJUDSKV WKH\ KDG WDNRQVRIR W WWHH DI G* 2 B R B/ & IF\DFSXW/LV L
ERWK FODULILHG DQG HOLFLWHGBGFIWGELWLRYQ DODWXUHVWIKRQWG URID Z
VHH RQ WKH (DVWHUQ 9LDGXFW 7KHVH ZHUH QRWHG GRZQ

7TKH ZRUNVKRS HQGHG ZLWK WKH IFIKARDR UHIG HIFIKQ B BW UQ Bl WKGILR H V V
PHWKRGY DQG SURFHVVHY RI WKH WZR ZRUNVKRSV



JLQGLQJV

7KLV VHFWLRQ SUHVHQWYV WKH \RX\WH H WRZRO-HDIVX CHH GZEROANNY KURRS V
LQFOXGLQJ WKHLU UHVSRQVHV WRW\-HJ B[RV IVGEGRBW BIRH WRKQH WK i G H
WUDQVIRUP WKH FDU SDUN LQWR 6 HWMVEU@DWL ROQV WIU@GE MQLIWH KIDBYHR § 8
FROODWHG IURP WKHPDWLF DQDRQUHMVZRDWUPR VG WIHSMW VY HZAVu DR VX H
SDUWLFLSDQWY H[SORUHG WKHRIBBRRMW LEMHD\Q DU D) HWKHAWL® Q V
GLVFXVVLRQV DQG SUHVHQWDWLRQV7B® GUMKIH 8 KRR RU R K SH & LEFH.C
XQGHU WKHPDWLF VXE KHDGLQJV

8QGHU HDFK WKHPH D OLVW RI LGHDBY FROMDPWAHREU NJRY? MIOKW REXIG E!
SKRWRJUDSKY DQG WKH FDSWLRQMGWEB HD QXU R®WHIU Rl ISBERMRQEDSKYV L
FDSWLRQV ZKLFK FRQYH\ FRPPRQDOXLMWHIHY EKXKWS R Q V R VY CHRW KV MRRQ WK
ZDWHUIURQW DV FXUUHQWO\ H[SHU IOHQ EMBI DQKGDIMVWWHKRIX CRX @ H ISRIFRFS
M([SHULHQFLQJ WKH ZDWHUY ZzDV WKH ODUJHVW FDWHJRU\

([SHULHQFLQJ WKH ZDWHU #* VH{OLOQLQUW WM HHOW YL QWL QWR LW

JORDWLQJ GRFNV ZKHUH \RX FDQWKHO WKH ZDWHU XQGHUQHD
ORUH DFFHVV WR WKH ZDWHU *VWHSXH@MWR RU GRFNV RSHQ WR
*ODVV DUHD WR VHH WKURXJK WKEBFKBUIRADRB WKIOH \LFDDV FD 8 U \ W/
XQGHU WKH ZDWHU

$HVWKHWLFVY VHHLQJ WKH ZDWHU DQG WKH FORXGYV

+HDULQJ WKH VRRWKLQJ VRXQG RIJWKHH 2DMEHYV FXG IHH QMU LHQ F |
6PHOOLQJ WKH ZDWHU VDOW\ DQG ILVK\

*ODVV ERDWYV

.QHH KHLJKW SDWFK RI ZDWHU EKOKIDQ ZDWHU WR ZDON WKUR
:DWHU ZDOO * ZDWHU WULFNOLQJ GRZQ D VWRQ\ ZDOO
%RPELQJ VSRW RU GLYLQJ ERDUG

<RX QHHG WR EH DEOH WR VHH WKH
ZDWHU DQG WRXFK LW DV ZHOO <RX
VKRXOG EH DEOH W

'H ILQDOO\ IRXQG ZDWHU WKDW
D ZKHHOFKDLU FDQ DFFHVYV



7KLV LV D SLFWXUH RI WKH ZDWHU
VWDLUV E\ WKH EULGJH , WKLQN 1
FRRO WR VHH PRUH RI WKH RFHDQ
RI'LW LV ZLOGOLIH DQG WKH LPSR
NHHSLQJ LW FOHDQ

'DWHU LV FDOP DQG SHDFHIXO LW LV
GLIIHUHQW DQG QLFH RQ \RXU VNLQ
‘DWHU FRQWDLQV FUHDWXUHV OHDQLQJ
ZH KDYH WR WDNH FDUH RI LW DQG QRW
MXVW WKURZ

, OLNH WKLV SLFWXUH EHFDXVH LW
WKH ZDWHU DQG ZH DUH JRLQJ WHF
LW ,W VKRZV KRZ SUHWW\ ZDWHU



7KLV VKRZV WKDW \RX FDQ WDN ,

SLEWXUHV RI WLQ\ ILVK Z%W\fg D‘HCEVA]0 ol( X ~&]+Z
FDPHUD $OVR LI ZH DUH JRLXF) RS X

EH QHDU ZDWHU ILVK ZLOO EH FRRO

7KH ZDWHU ZDOO KDG ORWVYKRI ZOWHU LV GLUW\
WH[WXUHV DQG LW ZDV DOVR

DVVRFLDWHG ZLWK ZDWHU DQG LW ZDV

D JRRG WKLQJ WR FRRO \RXUVHOI

GRZQ Z



, OLNH WKLV EHFDXVH LW LY YHDODOHODRNHQUW , OLNH VZLPPL
KRZ LW VSDUNOHY DQG WKHDRE\ LWLNH ZKDW LW ORRNV OLNF

PRYHV , OLNHG WRXFKLQJ \K/k\QKsz’vWUFRXOG FOHDQ LW EHFL
ZDWHU LV

$EOH WR JHW UHDOO\ FORVH MRRWH WKLYV EHFDXVH ZDWHU
ZDWHU &DQ KHDU VPHOO WRPBW&LQJ LPSRUWDQW LQ VXPF
WRXFK LW DQG KHOSV XV UHIUHVK DQG UHO

*RRG IRU D KRW DQG VXQQREBDVHOYHV ZKHQ ZH DUH VWUHYV
ZLWK VKDGH DQG EUHH]H

*UHDW SODFH WR UHDG D ERRN JR RQ
\RXU SKRQH HWF

6DIH IRU NLGV WR JR EHFDXVH WKH
ZDWHU LV TXLWH VKDOORZ

7RR GXO0O



7KLV SLFWXUH UHSUHVHQWY WKH
LGHD RI KDYLQJ PRUH VDIH DQG
VHFXUH HQWUDQFHV LQWR WKH
ZDWHU LQ RUGHU WR JHW D IX0O
H[SHULHQFH DQG DOO VHQYHY}, P
IXO0 ERG\ H[SHULHQFH *HWWLQJ
WR VPHOO WKH VFHQW DQG DURPD
RI WKH VHD EHLQJ DEOH WR VHH
WKH R\WWHUV RQ WKH ZDOO
KHDULQJ WKH ZDWHU DQG VHD
VRXQGV DQG EHLQJ DEOH WR IHHO
WKH ZDWHU FXUUHQW 7KLV SLEWXUH
DOVR VKRZV DQG UHIOHFWV WKH
JUH\ FRQFUHWH DSSHDUDQFH WKDW
LV UHOHYDQW DPRQJ WKH HDVWHUQ
YLDGXFW 7KLV LGHD FRXOG
FKDQJH E\ LQFRUSRUDWLQJ PRUH
FRORXUV JUHHQHU\ ZLWKLQ WKHVH
IORDWLQJ GRFNV +DYLQJ PRUH RI
WKH DFFHVVLEOH HQWUDQFHV WR
WKH ZDWHU DOORZV SHRSOH WR
XQGHUVWDQG WKH FRQQHFWLRQ
EHWZHHQ PDQ PDGH DQG

QDWXUH ,W ZRXOG DOVR EH
EHQHILFLDO DQG HII

%0

&

Vv

EX



&RORXUV DQG WH[WXUHYV

$UW ZRUNV ZDWHU DUW SOD\MALGHW + UDLQERZ WDQLZKD
3DYHPHQW DUW * EHLQJ DEOH WRE\GRWKXHWUWRRN DW DUW GRQ
$UW RQ ZDOOV DQG FRQFUHWH SODQWHUV

BFXOSWXUHV LQWHUDFWLYH DQG FRORXUIXO

JHVV FRQFUHWH HYHU\ZKHUH

ORUH YDULHW\ Rl FRORXUV DQG SDWIMHY @K R E WIGH FSODQWHU E
ORUH FRORXUIXO DUHDV + HJ QRVWRIHQBUM\DSDDEHI®IBPHQ
&RORXUIXO IORZHUV ZLWK JRRG VPHOOV FKHUU\ WUHHYV
6PRRWK VXUIDFHV IRU ELNHV SXVKFKDLUV VNDWHERDUGYV
,QWHUHVWLQJ WH[WXUHV WR ORRN DW

J)LVK ZLQG PRELOH

dZ (0}}E& A}EI ]J» Jv8 & +38]vP v A}lpo

P}} Ju%lv vd & §Z A] p §U WRRN WKLV SLFWXUH EHFDX
JOJuE(no v JVEE] & PE}uv « AYBXQG ZDV SDWWHUQHG DQC
00}A §Z2 E &)} Ju%o £ v ZDV GLIIHUHQW VL]HV ,W DO\
u} Ev o}vPs] }3Z & }o}pE. §PsHZ GLIITHUHQW FRORXUV
§] JvX JV]VX&}P §Z EX
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DOVR EH IXQ WR KDYH
WH[WXUH WR WRXFK
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ORUH FRORXUIXO VHDWY DQG OH\
JRU SHRSOH ZKR OLNH WBBRKR X

RU FDQYW VHH FDQ IHHO VHH
WKURXJK WRXFK ,W DOVR
PDNHV \RX FDOP



&RORXUIXO IXUQLWXUH PDNHV WKH DUHD

PRUH LQWHUHVWLQJ
PRUH RXW GRRU
GHVLIQV DQG FRORXUYV

7TKHUH VKRXOG EH
IXUQLWXUH ZLWK GLITHUHQW
LQVWHDG RI WKH

VDPH ROG EURZQ EHQFK HYHU\ZKHUH
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7XUQLQJ VRPHWKLQJ WKDW FRXIOH AMDXUNGW LENT LV XJO\ DQG SODLQ
GXOO DQG PDNLQJ LW FRORXUIXO

, GRQfW OLNH WKLV EHFDXVH WKH ERWWRP RI WKH EUL
WKH WRS DUH GX0OO XJO\ DQG SODLQ 2YHUDOO QRW Q
PDNH PRUH EULJKW DQG FRORXUIXO



3HDFHIXO DQG UHOD[LQJ SODFHVIMRLID OXPPOGC WD N @WIGU

6KDGH VKHOWHU EUHH]H
ORUH WUHHV IRUHVW DQG JUHHQ VSDFHV EXVK\ SDWKZD\V
:LOGOLIH HYHU\ZKHUH

+XWV LQ WUHHV IRU FOLPELQJ

5HDO JUDVV * IRU VLWWLQJ RQ SLFQLF DQG ORRNLQJ DW
%HDQ EDJV FKDLUV

, OLNH LW EHFDXVH LW VKRZV LW{V UHDOO\ -
UHOD[LQJ LQ WKH WUHHV pQG WuHnY RFvH O Rk (o ZZ@{TC -
RI VKHOWHU DQG FDQ EH XVHG %v&EB‘QV\R/ZLSH“ JA] pe ez U JE v

RI WKH \HDU DQG WKH WKLQJ Z &UR! l'hRVL%[A #ol vl = AISZ GluC
WKDW LW KDV UHDO JUDVV DQ(%”@E@V]FPPNG@ voeX é v ;ZA” };mo Sh tu
JUDVYV i 00 O « Alot
§ Z}A %0 }%o0 ( 0 }uS §Z]e %0 X [/
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, WV JRRG EHFDXVH \RX FDQ EH LQ
VKDGH EXW LW QHHGV PRUH FKDLU

, OLNH WKLV SLFWXUH EHFDXVH WKH
PDQ ZDV UHOD[LQJ XQGHU D ELJ
VKDG\ WUHH +H ZDV DOVR O\LQJ

RQ UHDO JUDVV

6KDGH 6KDGH RQ WKH VLGH VLPWXRQ@NM WKLY LV LPSRUWDQW EHI
SLFWXUH VKDGH LV JRRG IRU KHDOWK EHFD
QLFH WR FRRO GRZQ 3HRSOH DO\
VNLQ FDQFHU IURP VXQ DQG JORE
ZDUPLQJ LV MXVW JHWWLQJ KRWW
KRWWHU $OVR LWYTV D SODFH ZKF
DXWRPDWLF VKDGH IROG RXW FDC



D ODRUL KLVWRU\ DQG FXOWXUH =

ORUH FDUYLQJY OLNH RQ WKH WDQN VOLGH SRVW
ODRUL HQWUDQFH ZzD\ PRUH VHSDUDWHG IURP WKH PHWDO EULG

7TDQLZKD VOLGHV DUW
6LIJQV DQG ,QWHUHVWLQJ LQIRUPDWLRQ RQ KLVWRU\ RI WKH ZK

7KH\ VKRXOG DGG SULQW D +RURWLX RC

, WRRN WKLV SLFWXUH EHFDXVH LW
ZDV D ODRUL JDWHZD\ DQG LW

ZDV FXOWXUDO :KHQ , VHH LW ,
IHHO ZHOFRPHG DQG KDSS\

7TKH XQGHUVLGH RI WKH EULGJH QHHGYV
SDLQWLQJV WKDW UHODWH WR ODRUL V



E $UFKLWHFWXUH VWUHHW IXUQLWXUH

ORUH FRORXUIXO DQG LQWHUDFWLFPE XSURQW XMOH GLR N GRY § B!

DQG QRW PDGH RI PHWDO EXUQV NLGV
*LDQW WDQLZKD WR FOLPE RQW VN GR®R GRIQ RURRHMDQWH\P X O/V |
ORUH VHDWYV + WDEOHV DQG FKDLUV IRU SLFQLFV

3RQG ZLWK URFNV VXUURXQGLQJ LW

JUHH ZLIL

$PD]LQJ DUFKLWHFWXUH

6XQGLDOV

%LUG IHHGHUV

ORUH EHQFKHV DQG ZDWHU IRXQWDLQV



6XVWDLQDELOLW\

5HF\FOLQJ VWDWLRQV WR LQFOXGH FERPIXFVWLQJ DQG ELQV PRU
,QIRUPDWLRQ RQ SROOXWLRQ L#V XJIHMDMWHM EG W W\ K HR & DARHW H

1R UXEELVK %HFDXVH LW FDQ JHW LQWR WKH VHD DQG
SROOX

7TKHUH VKRXOGOT)



JRRG DQG GULQNV

'"ULOQNLQJ IRXQWDLQV RI GLIIHUH@®GWSKRISIKWVLVQV RKAMDE ® INLLLGW HE
UHDFK &KLOOHG ZDWHU VWDQG /HPRQDGH VWDQG

JRRG PDUNHW WUXFNYV

,FH FUHDP VWDQG

%XEEOH WHD

, OLNH WKH LGHD RI D VKRS LQ RQH RI WKH
FRQWDLQ DXVH \RX FDQ Jt}

%ULQJV IRUZDUG WKH LGHD
KDYLQJ SRS XS VKRSV IRU IF
DQG RWKHU WKLQJV 7KLV FI
EH EHQHILFLDO IRU WKH YLD
LW ZRXOG EULQJ LQ PRUH St
DV ZHOO DV SURYLGH D JRR(
HOYLURQPHQW +DYLQJ WKH
VKRSV LQ WKH VKLSSLQJ

FRQWDLQHUV UHODWHV WR \



7THPSRUDU\ $FWLYLWLHYV

$UW H[KLELWLRQV

(QYLURQPHQWDO WKHPHV

&RQFHUWV IHVWLYDOV

3RS XS VKRS

(WKQLFDOO\ WKHPHG PRQWKYV DFQGYDW LAFRQW EKH\QH V H) P @ R ®/HK
DFWLYLWLHY WHHQDJHUV FDQ GR KYLQU WX®WUZSEWRQEVFRIGNHY V
JLEUDU\ = SRS XS

3RRO LQ D FRQWDLQHU

YJLUHZRUNYV

OLQL WUDPSV PLQL VNDWH SDUN

3SHWWLQJ JRR

OLQL JROI

&LUFXV

JLHOG DQG VSULQNOHU UXQ

'DYH PDFKLQH

JFH ULQN

YRDP PD]H KHGJH PD]H

%XEEOH VRFFHU

'DLO\ ZRUNVKRSV

*R FDUW WUDFN

‘DWFKLQJ ILOPV RQ EHDQ EDJV ZLWK ZDLWHUV EULQJLQJ GULQN
9LUWXDO UHDOLW\

7XUl ZDYH DQG VOLGH LQ UHDO JUDVV

9ROFDQR H[SHULPHQW + EDNLQJ VRGD DQG YLQHJDU

6HD DQLPDO JDPHV

BWHSSLQJ ORJV

, OLNH WKH LGHD RI KDYLQJ VKRSYKILREGBWXILQJY OLNH WKDW
FROWDLOHUV EHFDXVH LW ORRNVH



, OLNH WKLV VKLSSLQJ FRQWDL@HURGGEVRXVEHRDXVH LW LV
HQWHUWDLQPHQW DQG VKDGH

, OLNH LW EHFDXVH , FDQ KDQJ R XWD WXIHYMHDHYGI Q KB Q LW L
D ERRN

SHUPDQHQW DFWLYLWLHYV

&RPPXQLW\N JUHHQKRXVH

9LGHR JDPH URRP

THOHVFRSH

6WDJH

=LSOLQH I10\LQJ IR]

%DVNHWEDOO KRRSV FRXUW
'LVDELOLW\ ZRUN DQG VSRUWYV FHQWUH
$TXDULXP + ODUJH RU YHU\ VPDOO

30D\ HTXLSPHQW QRW FRYHUHG HOVHZKHUH

6DQGSLW
ORQNH\ EDUV

OLQL WUDLQ WUDFN IRU SRXFKLQJ VPDOO FKLOGUHQ DURXQG
3DUNRXU



$PHQLWLHYV

7RLOHWYV
BXQVFUHHQ GLVSHQVHU
%RWWOH UHILOO VWDWLRQ

2WKHU

JLTXRU DQG VPRNH IUHH DUHD

$Q DOO DJHV DUHD

$FFHVVLEOH IRU HYHU\RQH + LQF O X GSLGH D@ RZHKW\H QVRK IVIKUHV ZFDDAQH]
JHW WR WKH ZDWHU FXUUHQWO\Qt RU UHDFK WKH ZDWHU IRXQW
3HRSOH LQ DSDUWPHQWY QHHG SXEOLF SODFHV WR JR WR

, OLNH KRZ WKLV SKRWR UHSUHVHQWV WKH GLYHUVH HFRV\\

PQJHURXV IRU SHRSOH ZDONIERHPRIEOH IRU SHRSOH LQ
ZKHHOLQJ ZKHHOFKDLUV"

7KH GUDZLQJ EHORZ IURP RQH RI WVRKWKHRQWDOHVISRXYHDEFWEREB2AWHG]
+RURWLX WKH WDQLZKD DQG SHAWRWHV KEPHOLQFGQILX¥QGHUUWRR WKI
DV WKH EULGJH LV UDLVHG IRU EIRCDAXVW EMVQAWHU RU OHDYH WKH Y



, OLNH KRZ WKLV SKRWR UHSUHVHQWWVWHKH GLYHUVH HFRV\
YLDGXFW

dZ]e %] SPE +Z}As 3Z }tvv 3]}lo VA GB}BEZ VS SW@E vr

u VAJE}vu vEX /8 «Z}Ae Z}A Zpdilvw WP E G}A]3Z §Z

v SUE o VA]E}vu v3X [/ 3Z]vl 37 DA FZ]c B)E $§%A C (E}u
§Z wu vru E « v ViIi}C VvV [FE%AE]) & (X § 52



'LVFXVVLRQ

.| FKLOGUHQ FDQ VDIHO\ HQJDJH Z\LKWHL X UG SIQYGHREOAHQWWLOLHQ
VRFLDO FRPSHWHQFH DUH HQKDQFHGE HIMMIGLWNKH ,ZKRQ WKRIPRW R HW \K
FKLOGUHQYV ZHOO EHLQJ LV VHYHWEDQ\ HFRPISWRPR N & & \L QWK KIH\L XIVXV D
RI RXU FLWLHV LV LQ TXHVWLRQI |IDWKOLGNUHDNVK FXQXBEHQVORYLQJ
FLW\ DSDUWPHQWY WKH (DVWHU Q KERGXKRR GV VSO AHE RRIW DQFMU HQM
QXPEHUV RI FKLOGUHQ DQG \RXQJ SHRSOH *+ QRW MXVW YLVLWRUV

7KH -DQXDU\ ZRUNVKRSV ZLWK \RXQJ ISIHRS R H GLD MHU 5 QRVG SIH H & SH F W |
DQG LGHDV IRU 3DQXNXfV (DVWHUQ BIVBGXEW BX\WBAEZ QB G UG WHELW L7q
UHSRUW 7KH QH[W VWHS LV IHBBUG® B SWKIFR (RX D @ G HRSIOMNIVQWR WKH
GHVLJQ SURFHVV

,QFOXGLQJ \RXQJ SHRSOH LQ D PHDIQQ@LOQXODRM\ GBVIUBDSURFHVVHYV
FRQVXPLQJ DQG UHVRXUFH LQWHQY LSYUH. R, KWK & ELGDLVAK Bl G FUHH \KHDDYUW Bk
UHODWLRQVKLSV ZLWK PRVW RI WEBHMRXIQU SBRISQW \L QVRRZHEG XV W
DVVHPEOH D UHIHUHQFH JURXS LQ ¥ IMKH U WSXHMU LRIG \R K MV URHHD M/ZRD S UF
(DVWHUQ 9LDGXFW 5HVSRQGLQJ TXLFN\RBDADN HHFXNVX X F NGRDDEF R P
&RXQFLO WLPHIUDPHV ,Q DGGRWWRK® WEBUWEWLWBEQWVHKDIGWSUHY LF
SDUW LQ WKH JUH\EHUJ 6 TXDUH PRQVRPMW XWGRQ \WPWHDQGOL /KRY WKH X
GHVLJQ SURFHVV DQG KRZ WKHLIG YQ®XWM G RK®GL WH RXYBIOXOQ DMK H V H
SHRSOH ZHUH IDPLOLDU ZLWK WKKHPHWRBRGV XVMWE WRORQIAUWOHDG
WKH 3XKLQXL SURMHFW ZH ZIPODGAMRIAH @ MWVKFKWRGHM QWRVHBFORUH Wi
IRU WKH JUHHQZD\ GHYHORSPHQW P GG LQMROYRPMKNP LQ WKH

7KH (DVWHUQ 9LDGXFW DQG 3XKLQXLDEDMS BRUBWHR® BH MW ERG Q \
HQJDJH \RXQJ SHRSOH LQ SXEOLFKHIDF FRXHVUPQ RUKERWLOMKH PGR I
DQG GHVLUDELOLW\ Rl ZRUNLQ L ELSIXWMRX\QG H\HRKY B VIVDH QU G LG F
FKDOOHQJHV RI LQWHJUDWLQJ QH II0D S QUYL BIUSOAMIVR/®I\LQWR URXW

W LV DQWLFLSDWHG WKDW GGILYHORSL QHRRXRRBD NQVFRQMEREMW LR Q
GHVLJQ DQG SODQQLQJ VWDII DQGWLRYDWH XUED K GV VIS S B D WL
LQFOXVLRQ RI \RXQJ SHRSOH LQ WKWEGBW\S DR FMQ G$ SFORUFQLBKLR® G U
SXEOLF UHDOP LV WKH XOWLPDWH JRDO RI WKLV ZRUN



SHIHUHQFHV

$XFNODQG &RXQKID$SXFNODGFERBODIQ G &RXQFLO $XFNODQG

$XFNODQG &RXQFR® $XFNOWRWXV UHSRUW $XFNODQG &RXQFLO $XF

&DUUROO 3 :LWWHB\EHUJ 6TXDUH DQG 3LRQHHU :RPHQYV DQG (OC
+DOO 8SJUDGH * &KLOGUHMHNE KR §¥ KOMIHVIRKR UW

KWWS NLGVLOWKHFLW)\ DF Q] Z3URFRBMWWHQ BT XBOR DGERUW SGI

&DUUROO 3 :LWWHQ . 6WHZDUHNFLAWL]HQ W& MIRRG FRR@VXOWLQJ ZLW
RQ WKH UHGHYHORSPHQW RI D FHGW $P\WHTLWR DV T KD Wi D Q DEXE N (
6SHFLDO LVVXH 3XEOLF 6SDRHXDQS BQ¥EDR QPHWDLVEH

&DUUROO 3 :LWWHQ . & B Q OFARUHX OW XQ\E B QDG HKILOGUHQIV D
FHQWUDO FLW\ VTXDUH LQ $XFNOMQ®%L$RRIHDURSPRUMNHEHDODQG
(GV '"HVLJQLQJ &LWLHV ZLWK &KL O G U H®G DIWOD xRIRXIQEWR SO H

DQG VNDWH SDUNYV
'ULVNHOO &@UHDWLQJ %HWWHU &LWLHV ZLWXD&KIROG 8/BHOWI G G SORAKIMRK

/JRQGRQ 81(6&2 DQG (DUWKVFDQ

JUHHPDQ & $LNHQ 5RVH ( QRLIEHVSRIRWRKFMKY ZOWK FKLOGUH
\RXQJ SHRSOH LQ 1HZ =HDODQGBKMHRFB2Q BOMDOQRIQBWBHYLHZ

JUHHPDQ & $LWNHQ 5RVH ( DQGKREGUWR@®U3F &LWL]JHQYV WRR

30DQQLQJ 4XDAHPEHO\ Ss
JUHHPDQ & DQG 7UDQ@WHOGBHQ DQG WKHLU XUEDWKNVEDPRQURQPHQWV
IRQGRQ

16: &RPPLVVLRQ IRU &KLOGUHQ DQGREWQF BHRBORQ &RXQW OH ,Q
,QYROYLQJ &KLOGUHQ DQG <RXQJHBHRSOKRMPEMVHRQARUB\GQ
&KLOGUHQ DQG <RXQJ 3HRSOH

16: &RPPLVVLRQ IRU &KLOGUHQ DQG%»XROW 3NMRGWH6\GQH\ 16:
&RPPLVVLRQ IRU &KLOGUHQ DQG <RXQJ 3HRSOH

3DQXNX 'HYHORSPHQW $OFVMODIGILDGXFW 5HQHZDO 'HVLJIQ %ULHI +

'"HVLJQ &RQVXEXNFNOBQG &RXQFLO

6SHQFHU & :RROOH\ + & K DO\GYRHRD DQR | WKIF HFQW\HQYLURQPHC
SV\IFKRORJ\ UHVHDUFK &KLOG &DWO®W+HDOWKBDQG 'HYHORSP

81,&() &KLOG DQG \RXWK SDUMULGHSDWLRQ UHVRXUFH J
ZZZ XQLFHI RUJ DGROHVFHQFH F\SJXUL@GHKWHP/RXUFHIXLGHBSODC

8OQOLFHI RUJ Q]
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'XULQJ WKH V *RYHUQRU +REVRQ RAKRR/H DWK$IXBNBD G HRIW UDO
%XVLQHVV 'LVWULFW DQG $XFNODB®GDYLWKHSQH X LFROSLO DG RURW L

+REVRQ VDZ WKH SRWHQWLDO IRU WIRPPEOHHLQOQGXWRDGHJRKBDMY FDPH W
WKH GLVWULFW WR DFTXLUH ODRGWXDLARWZ PV WKROEOBQNHWWL FORWKLQJ
WREDFFR VXJDU IORXU DQG KDWFKHWYV

7KH *RYHUQPHQW DQG VHWWOHU RREIRQLYE LW R CLG\H DIIXVHFWM FKHDE O\ S X U F
ODQG IURP 1J—WL :K—WXD VRRQ HRRXBJKNOKEYkQDY IMXUWRWDKBQGV

KHUH WKH )HUU\ 7THUPLQDO QRZ VWD Q RV LBR RRHUHF t DPRURBDAXZWHUH WKH
+RURWLX VWUHDP IORZHG LQWR WKH KDUERXU

1J—WL :KDWXD 1J—WL 3DRD DQG XRPM WIR_NBEBWRXBEZD dBHUYRUL PDUWY DW +F
%D\ WR VHOO 0—RUL SURGXFH WR (XURSBABQVRPRDWNRIWRKHBURGZIXBEHQW\
DQG 3RYHUW\ %D\ 0—RUL YHQGROR QUKW KWHAD WH WMKRQWWUDGH D

YURP WKH V $XFNODQG EHFDPH KRR S\HD QD PUPG! FR RIGMHW QHIJOHFWHG
WUHDW 0—RUL ZLWK FRXUWHV\ DX(@W & UDOHIIDJIPGIPE VW RWHVDDQGF(XURSHDQ
ORRNLQJ IRU ZRUN RQ IDUPV ZHUHJDHPISIQ FD\W ® +RW ID ZFHKWHHD EMWU @ D JH

WZ}8} E $E] AWWE&EYU LPDJHV HKLYH FRP DFFRXOWVBNXREMW&%E@UQDW&?F7TDU9|9DN'- ODQG ZDUV EURNH R

NODQG FLW\ EHFDPH XQVDIH IR
0—RUL O0O—RUL ZKR VKRZHG OR\DOW\ WR V
1HZ =HDODQG *RYHUQPHQW PRVWO\ 1J—V
:K—WXD KDG WR ZHDU FRORXUHG DUP ED
DQG DELGH E\ D FXUIHZ GXULQJ WKLV WLF
/HIDOO\ 0—RUL ZHUH OLPLWHG LQ ZKDW V
ZHUH DOORZHG WR GR RU SXUFKDVH DV Z
WKXV WKH FLW\fV 0—RUL SRSXODWLRQ El
DOLHQDWHG DQG VRPHZKDW VFDUFH

X 'XULQJ WKHQ GYWFHQWXU\ HIIRUWV WR
PDNH FRPSHQVDWLRQ DQG DFNQRZOHGJH
0—RUL FRQWULEXWLRQV WR 7—PDNL ODN>
KDYH LQFUHDVHG DQG FRQWLQXH WR EH |
LPSRUWDQW SDUW Rl GHYHORSLQJ WKH F
LQIUDVWDRRNVRYBWXUH
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BRXUFHV
>S6NHWFK@ SQNQRZQ $HWLWWJIH OAHUV 3DUN /RRNLQJ QRDWHK UURBBHVKH .|
GRZQ WKH :DLKRURWLX JXOOHYSHQ WK HEWORP Z¥Z NURDG FRP KHULWDJ

SDUN
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$SSHQGL[ 3XKLQXL 6WUHDP 30D\JKRRQGJ &K FNDMLQG HUW

3XKLQXL 6WUHDP 30D\JURXQG
&R GHVLJQ ZLWK \RXQJ $XFNODQGH

5HSRUW SUHSDUHG E\ 3HQUP® S HVRDW@RO @ DWIBUTLBDK &BYIBYR Q
‘K—ULNL 5HVHDUFK &HQWUH
-X 0\

6+25( :KDULNL 5HVHDUFK &HQWUH
%RIID OLVNHOO



7LURKLD NLD P—UDPD ZK—ZK—QJLD NLD UDQJRQD WH K
2EVHUYH WR JDLQ HQOLJKWHQPHQYWHSOBHWLFLSDWH WR IHF

1J— PLKL QXL HWH ZK—QDX R Q W-K DMDWY\D WIRNRXPWD ARXQW FHRO®HVLIQH L
'LUL &HQWUDO 6FKRRO + $GRQL RQD H/X 3 POPIDIK VHF 8&WDLJI &\UXV (JUD
*DIDWDVL *HRUJH -XOLXV .DWHOHQ@BRWHWXQHDD 0DYYHHBLRHOL 7DPDWR
DQG 9HUD + IRU WKHLU LGHDV H QRWKKN ISDARPMBIG & FR O B LW HQMW &H Q W L
VWDII IRUWKHLU XQIDLOLQJ NG SISRIQW *UDWRHRX ® DEN QREQ XD 3DQXNX

'"HYHORSPHQW BRENDOOKWGERXWKHUQ ,QLWLDW L Y+H DSOXW K O PIFEL @ RKYD FL O
DGYLVHUV DQG FR IDFLOLWDWR W@V EKRVKBR H HRIWIMHSURMME WV R
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/IEdZK h d/KE

7KLV LQWHULP UHSRUW SUHVHQWRSVI FRRICXFPWINR Z L RKUDZRIRWK RI VWX

\HDUV ROG DW :LUL &HQWUD G YWKRROR BHIRSRYHB BBDIOXMNR 'HYHOI
$XFNODQG SODQV WR *UHVWRUHEWK H PP® YD ®RGE \§ KR VLBXK KRYIK TXDOLW\ V
WR HQPMBRQJ WKH EDQNV RI WKH VWUHG PS (DQ BUIRXIQIE QHZ GHVLJQDW H

7KH IRXUZ RWKRSV 0 DK - XCH IGFG GG VIWYIVIWAR/\RH 3 X HQ X6 VAP 5H Y WH $XFNDQ G

%RWDQLF *DUGHQV DQG WKH SURSRMIHRXQRBAMMIRED URIY BUDHEZ $ ILIWK
SODQQHG IRU BHSWHPEHU ZKHQ 3®\OFNSHDIQEF RRWWEW ¥ VI HGCODIPS R UV
FKLOGUHQ RQ KRZ WKHLU LGH DYV ®HHHEHRLSPHIQWF B 0 SRWD WKIHG 2ZRUWWR/ K R
IDFLOLWDWHG E\ WKH UHVHDUFR 8D \ZK@ ¢RI CSXEFRIDDW IGRORZIQFK O 3D QXN
Y)DPLOLHY DQG GHVLJQ FRQVXOWD QRHG/ WRI B URY\LIG M HPIPW I WL\D D LIGRK T
FKLOGUHQYV SDUWLFLSDW L RR UL WRRIDQNS O\DQRM OV @I G KBVHRHMLU DI U V

7KH UHSRUW LV VWUXFW X UH GXI\G | RAOKHRE YV R MHWW H. % BPDFHRB ZLWKLQ WKH
SHRSOHfV ULJKWV WR DFFHVV D Q/GKHQRLRW\ WDIQHE SFE SDRIWSBESVVRH L Q
WKHVH VSDFHV 7KH RULJLQV R QW KX B/ DR 1@ HBW TIKWHO BI@AKAR G W LM-H F W L F
SURFHVVHV XVHG LQ WKH IRXU ZRUNVKRGY LTHD ¥ KLIOBEUUHR B WIHYB W
ZRUNVKRSYV DUH SUHVHQWHG LQ WRGIORQIBEG EI\D EKILW VHFWXRQLIRQ

<'ZKhE

$ PDMRU FKDOOHQJH RI WKH VWRFHR® XX VMWDWRIHEQLWOAWH RIKRXU FLWL
FKLOG IULHQGO\ FLWLHV ZKLKEQH®OVBBHAHKLKGUEXQQLDQWR GP DQG VRFLD
PDQ\ FLWLHVY UHVWULFW SOD\ DAKG PR E DQLMX URES B RIUVGMGUH WMIMHYRFLDO LQ\
LPSDFW QHIJDWLYHO\ RQ WKHL U GHSYHORBPHRROQB\ZHOOEHLQ

$ FKLOG IULHQGO\ FLW\ WOIHHEB®G QMRR WKAR KIQWD B/KHQ ZKR OLYH LQ W
QHHWR SOD\ H[SORUH DQG PDNH PHR@LQR ®P MXWM VWIRSHKOWDADHO WKHLU ZHC
KHDOWK\ GHYHOR SPIHEWVIFQ® WKBNVUWR IHHO VDIH DQG ZHOFRPH LQ !

BLHUUH 6DQH 81(6&2 'ULVNHOO

KWWSYV Z7Z7Z SDOXNX FR Q] PDQXN DR AWKDBMW DMK RODABIRY L QJ WKH

16: &RPPLVVLRQ IRU &KLOGUHQ DQG <RXQJ 3HRSOH S



&KLOG IULHQGO\ FLWLHV DUH SODFHV ZKHUH FKLOGUHQ FDQ

X ,QIOXHQFH GHFLVLRQV DERXW WKHLU FRPPXQLW\ FLW\
([SUHVV WKHLU RSLQLRQV RQ WK\H FRPPXQLW\ FLW\ WKH\ ZDQ
3DUWLFLSDWH LQ IDPLO\ FXOWROD®DLIARPPXQLW\ FLW\ DQG VRF
%H VDIH DQG SURWHFWHG IURP HKS/HRLWDWLRQ YLROHQFH DQG
OHHW IULHQGY DQG KDYH SODFHV DW&HPOHFMHWHWR SOD\ DQG HQ|
+DYH JUHHQ VSDFHV IRU SODQWYV DQG DQLPDOV
/JLYH LQ D FOHDQ XQSROOXWHG HQYLURQPHQW DQG
%H DQ HTXDO FLWL]HQ ZLWK DFFRHMAVRY RV KM HU \HWHKUQYLLFF R WLHLMU d
LQFRPH JHQGHU RU DELOLW\ 8QLFHI

X X X X X X X

&KLOGUHQTYV SUHVHQFH LV VHO GRR HTBUWIFHG BWILR QLIGHWKK GHVLJQ RI
DQ DYHQXH IRU UHDOLVLQJ WKHLU QHHGY DQG ULJKWYV

,Q ZKHQ 1HZ =HDODQG UDWULIRWGRQKHER Q BRQWHRBQ RQ WKH 5LJKWV R
FRPPLWWHG LWVHOI WR DFNQRZQHKWMY DQFDIXNG RQ F K\LIOHG U HDAW W R
VDIHO\ WKURXJK WKH SXEOLF UHD &P DVGGRWY FP B B/MDHNU R XA IDRKGD | | H F W

$XFNODQG &RXQFLO GHFODUH G ZIWWKHD IVIV PRKH.® G Ll B LVHR) GSOX W FFLKVL O G L
SHRSOH ILUVW DQG FRQVLGHU WKBMW ZZHGRE HUKQH $XQFNDBQ\W EQQ O W
(QJDJLQJ FKLOGUHQ DQG \RXQJVBKIR § DW\lfQ B/ KEHOG F WLSIFRIV + LQFOXGLQJ
RI WKH 3XKLQXL 6WUHDP DQG @HHHORSPBHQMW RXQQHZ DB OLQH ZLWK WKL

&R GHVLJQLQJ SXEOLF VSDFHV ZLWBWKLOGUHQ DFNQRZOHGJHV WK

&KLOGUHQ KDYH D ULJKW WR KDYH D VD\

7KH\ SURYLGH QHZ SHUVSHFWLYHV DQG LGHDYV

(YHU\ERG\ OHDUQV WKURXJK WKHLU SDUWLFLSDWLRQ

7KH\ DUH YDOXDEOH PHPEHUV Rl WWKH RPWXQHWDQERZ DQG LQ
(QYLURQPHQWYV WKDW DUH EHW WSHQUHI RU HF IEHNGUHHY IIRQCHWRKD R S |

X X X X

W LV FOHDU WKHUH LV D ZLD®@ IGHMLH Q\DRG 8RB GO UG RIWKIIE WR FRQV

DQG \RXQJ SHRSOH EXW LW RIWHQWHKRHWQRW ED%SH @ EHMIRXYR DERXW L\
7UDQWHU 7KLV FR GHVLXUBYRGIHFWF OMOBHGQ PW LQSXW LQWR WK

GHYHORSPHQW DQG WKH (DVWHUQQYHWGXIEMWHQHZDO LV DOVR

X +RZ ORFDO JRYHUQPHQW FDQ HIINEX\QLY BBR S QH DL} FK ICH/LHQLQJ FI
IULHQGO\ SXEOLF VSDFHYV

X &KDQJHV QHHGHG WR SXEOLF VSDRMWRFRO\ \8R DFHFRPHPRGRE I BKLO
SDUWLFLSDWLRQ

JLQGLQJV IURP WKLV LQYHVWLIQW LRQVRXWGEHHRG GOWRIQDMRG S0DQ(
IDFLOLWDWH PRUH HQJDJHPHQW FZAH. W K FLKILQD SURIPHFRWSXEOLF VS



7KLV SURMHFW EXLOGV RQ D V¥REHAMX\OWO WKRQGBRRENVVIVXBIOWMG E\ $XFNO
DQG FR IDFLOLWDWHG E\ WKH ILUV®RWZRL DXWKRIUV ZIKQ 65K $ X G NRODPQHC
UHGHYHORSPHQW RI J)UH\EHUJ 6 TXPUH LRXFEXNONDTPB &M X RPAOL &DUUR
"LWWHQ &DUUROO HWUDIQGUVW T | RKLVXFINNVODQG &RXQFLO DQG WK
SURFHVV OHG WR FDOOV IURP EFXQEIGAU N DIQ GV RRKRQVWHRB THWRQ RWKHU
GHYHORSPHQWYV

“SW-VDFWXDOO\ EHHQ HIWUHPHO\ XWHJWQ RTQKIH OKERHFD KRB LMS W KD G
LQSXW IURP FKLOGUHQ DURXQG Z KW AV KHRZWKEGE ® XNH L WAKHD W
FRXOG EHLPSURYHG , ZRXOG GHILIROWIHRX\LEH WEKDWGSBRBEWWVIRUDLQ
RQ DQRWKHU $INRIMEHFIWLF SURMHFW GHVLJQ OHDGHU

0DQ\ RI WKH FKLOGUHQTV VXJJHWWULRQEHHUGTXQEOIXGHGLIQ WK

7KH (DVWHUQ 9LDGXFW DQG 3XK L QZH UHNIUGHHD@WAHIYH® ES BBQWNX DV VXLW
ZKHUH WKH UHVHDUFK DQG GHYHORB®H @W R/ IGHVAUQHSURRXOE W®R EH FR!
DQG RXWFRPHV HYDOXDWHG 7KHQBWRFHYWEZDEX¥XRPFRHMNH/GE L Q 'HFHPEH
H FXUHQW/X HQ X6 \DP 3 O\ J BX Q FR GH WIQSURM RAZ OFBIFR PS®I MMEQ6 HSW HER U

7KH WZR FDVH VWXGLHV DUH HQDREQIOE INQ H@QY OV WH WKW GRQ@RLFK DOOR?
SDUWLFLSDWLRQ RI FKLOGUHQ LDOSREGHF WS R § HQ@H UHY RIKUH BHRE D V|
LQYHVWLIJDWLRQ LQ FRQMXQFWILW Q&R X\KFEDWHW JISXBRGISDDQQLQJI VWL
XUEDQ GHVLJQHUV LV WR VXSSRUMWGWKB DREWR®B L OHR XU HR@® RV KH C
SODQQLQJ RI XUEDQ SXEOLF VSPBKE®PRWH RO RLIOGWKHHKDMCLPDWH J|

7TKHUHVHDUFK SURMHFW LV I XBGQHIE S\KKOWEXH @ BDOULBRQWW BPL+RPHY 7RZQV
&LWLHV .R 1JD ZD .DLQJD KHL @XKIDINDPDERURXRODRU WKH SURMHFW ZDV R
ODVVH\ 8QLYHUVLW\ LQ '"HFHPEHU



WpzZlvp]l "SE ulWo CPE}Iuv }r ]PVv % E}i §

7KH PDS VKRZV WKH 3XKLQXL 6W U HIDWPL UXHLG KGR WKKRKG KR WY KMV ZD\ WR WKH 0DQXNDX +DL
(IWHQVLYH KRXVLQJ DQG RWKHU GHWHORSWKE WK DEHCSDDQD H G

7KLV FR GHVLJQ SURMHFW LV QHVWHX @ MWDKLLR DLREQ S FRES R XIQE VE\HFYR (
ZLWKLQ WKH 3XKLQXL 6WUHDP FHRDW LSFWHXQB& PEBRXQGHGIED BDQXN
GHYHORSPHQWY DUH LQ WXURISDUNQRI RUPDWILRBGDOEKDRQH XQGHU -
,QLWLDWLYH 76, 76, ZDV VHW DRNERBORQIWR BHRYLGXFINORFXV IRU VRFLI
DQG HQYLURQPHQWDO GHYHORSPFN®DRE WRMHUHD BRI V8RN WKFDO % R
O0DQJHUH 2WDKXKX 2WDUD 3DSDWRMXRD GDQODUWHZIDUDRIGIBNODQG TV FKI
LQ WKLV DUHD

3DQXNX LV LQWHUHVWHG LQ KWREHLRIFIDRP HIGLOGWHHQHLE R DRMHUWRR GV D
HQYLURQV DQG WKHLU UHO D WIURHDWK 7K ZY WKRWQ IGH1 3 K&Q @WK UDO DVVHW
DQ LPSRUWDQW OLQN WR 0DQXN E MNPV \WBOMW XUP® MR HPRO RHDFDWK\ 10R
6WUHDP ZLOO OLQN QHLJKERXUBPRR®YV RPRIGCOSWRYAIE HRKLDIO FXVR HQMR\ ~
(FRORJLFDO VRFLDO FXOWXUDWOLRQG. YRR R R LIFFWUDYOH/GRURDR X JK 2ZR U N
SHRSOH WR UHVWRUH WKH P DXWUWRRXQGRH VWUV B DACGHWVZRUNLQJ ZLWK
7KHVH ZRUNVKRSV ZLWK :LUL & HH S/MNDLAD 6 FKIRIR @ DAWR G i Q ®/H/UDRR Q V X O\
FKLOGUHQ

7KH 3XKLQXL 6WUHDP FRUULGR$DWVHVIK® WRHQLIXNEQHEJRKERAWKRRG DQG 3
SODQV IRULPSURYHG UHFUHDWQRZD B O D DIFLFROX.QVG. 1D\G M.ODAFHOQ\WE MR W K H
GHVLJQ EULHI IRU WKH SOD\JURXRR® PXQYLWL DYV HDW WRIH DDXOUBIEY L G H
SURYLGHV IRULPDJLQDWLYH QD WXRDO/LWLH BORX VDV ZRXOSOIDY DQ DSSURS
SODFH IRU IDPLOLHV PL[HG DJH TX¥RXBNQWRLMWR EH GOWLIQHG SULPDULO
ROGV ZLWK VRPH HGXDO SXUS RR/GIE HU X VSHRINVQIR U FSK WAMLHF E® DFWLYLWLHV
FDOOV IRU VHDWLQJ VKDGH UXEWIDLQELQQ® QG GHQ PNEBYVR IRU ZK|
ZDONHUV 3DQXNX ZLOO VHHN W KHWIQH 0\8 SSRURSQD WKBE XD Rl LQFRUSR!L
KISDUD WUDGLWLRQDO 0—RULWLARID) ROWRH QM ¥ K 3EQOWHFRDIQ LKHU LWD.
BWUHDP DQG VXUURXQGLQJDUHDV ~



$ ZRUNVKRS SDUWLFLSDQW DQWLEUSDIWOHMIWRN@BERSRVHG QHZ :

7TKH IRXU ZRUNVKRSV ZLWK FKLEOICRRHDQRKDRAR H{SODRHR & WIXG bU UHODWL
DQG GUHDPV IRU + WKH FHQWUDOGOLD@/XINONMLDKWHR X WKRRGVLPRIE WKH
6 \WB P5H ¥ YH

4XHVWLRQV FKLOGUHQ KDYH FROVIWMHHQHIGI RERXWKWREBVWORPHQY LUR
LOQOFOXGHG

X KHUH GR \RX JR DQG ZKDW GR \RX OLNH WR GR"
X +RZ GR \RX IHHO DERXW \RXU QHLJKERXUKRRG"
x KDW GR \RX HVSHFLDOO\ OLNH GLVOLNH"

DQG DERXW WKH 3XKLQXL 6WUHDP DQG 5HVHUYH

'R \RX JR WKHUH"

:KDW GR \RX OLNH GLVOLNH"

KDW ZRXOG \RX OLNH WR FKDQJH"

KDW ZRXOG WKH WDQLZKD 3XKLWKH SWNHH WR' VHH FKDQJH LQ

X X X X

‘H KDYH DOVR JDWKHUHG FKLOGUHQHY SOBDPMRAREKH SURSRVHG

x KDW ZRXOG \RX OLNH WR EH DEOH WR GR WKHUH"
Xx KDW IDFLOLWLHV ZRXOG \RX OLNH WR EH LQFOXGHG"

7KH UHVXOW RI WKLV H[SOR UDWLR@VLVYHHODYHVLDQ R VWRWEMSY ZKLFKk
3DQXNX GHYHORSPHQW SODQV IRUOGKH YT\ QMLRUEBRWULRRRGE ¥SDFHV :H
ZLOO KHOS HQVXUH D FKLOG |UWHQNG® \ LV WIRIDHF RIBEE W RRIQHE K L F K
FKLOGUHQ ZKR OLYH WKHUH WR GIO@J RH[WR R Ub Q& IPADNHHPQMY LUR QP H ¢
VDIH DQG ZHOFRPH



D d,K~»

W LV YLWDO WKDW WKH SURF HW WX R IRIKRAQARFHVD WU R FKRBE@HODHQG O\ §
HQYLURQPHQW FRQWULEXWHYV WRHRKLEG UBRIVLABSWUDQKH QFKHRU HITHFWLY
DQG SURYLGLQJ DFFHVV WR D UPWUIMLRV DWW VRSWRBUUDMWBBH RI VDIHW\ T
WR WKHLU SRVLWLYH VHO! LPDJBINE\ WKHPWHE O Z$IDFRP W PDQ\S RIIHU RSS
IRU IXQ 16: &RPPLVVLRQ IRU &KL®IGUHQ B RBK<RKKMUDBHRISOLVWLFV DUH PL
D FKLOG IULHQGO\ FRQVXOWDWLRQ SURFHVV

,Q IRYHPEHU ZH DSSURDFKHG : LDV MNH® WIUW B H FAKRRIGDEHS L QW H U
VWXGHQWYVY IURP WKH VFKRRO E & LSQURIMHFRND ¥ KIGFIKQZ R ¥®GGRHR/QW U LEXWH Fk
WR SXEOLF VSDFH GHYHORSPHQWW KIK® NG KRRHOD LR HIWXMW HGHZS C
UHGHYHORSPHQW DQG FORVH WHR SIK® -IXXK LRXD BGMFRHDEDYWNHHQ DQG VW X
<HDU FRPSRVLWH FODVVHV  W\HDHGRD\G$ RIHIHNLEWQSDUWLFLSDQW\
ZLWK WHDFKHUV RQ ZRUNVKRS F RGNV ERWKDHEK IIRQWPPH W ¥ BVKXDWU Z RX 0 X
ZLWK WKH VFKRRO WLPHWDEOHKF|VBZQW G HERXGOKBESWRN NMX GBQWYV |UF
IRXU FRPSRVLWH <HDU FODVVHYV NKIRRBRXORSF B B WHHW 2LK\DKU A GZIRVV P
,QIRUPDWLRQ VKHHWYV DQG FRQVHQWX ®H® W ¥ HDDH GLDVUMDLVEX \& H\G HADFE |

7R HQVXUH FKLOG IULHQGO\ SURFKVNYEYHIMF R HDQFRXUBDOHSDUWLFLSDW
ZRUNLQJ LQ D VSDFH ZKHUH WKH\ GHSW R¥HIOFRPH LD REUPDWSHRRWWR W |
HITHFWLYHO\ HQJDJH LQ WKH B UDR\GHRE UDQ & 1D RIDVWYER &Y DIR DOORZ Wk
WKHLU LGHDV ,W DOVR UHTXL ZHG K HY\S H EW VD DG® /W X R VKQ SWKH ST
LQ WKH SURMHFW SURFHVVHV DQGQWWQXHQW HQ MK H PRHKQW QUHR TV SHUV
WKH DGXOW UHVHDUFKHUV |IDFLOLKHD BRRINN KRSM. WRRQVHIDFH LQ FKLOGU
VFKRRO HQYLURQPHQW DQG WKH FKLIOHLWHRODRWRIBD® HY J:WHR DOS/VZRIUNX
IDFLOLWDWRUV DGRSWHG WHKMWHR® i FRWKHUHDGOAWN & DYRIHALQJI WH
SDUHQW FKLOG UROHV &KULVWHQVHQ

JUHHPDQ 7UDQWHU s



<EI] v Pu<AE Jv3 PE 0A34Qu]vP v (HV % &E
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&KLOGUHQ ORYHG WKH ERQH FDU YDBUOIHWI\WRQM. RN IWQDGHE EDLRKXD
1J—WL 0—KDQJD 1J—WL 3(DRK SDUWLEDERPQW KDG D FRPSDIHMKHG FDUY L(
WKHP E\ WKH HQG Rl WKH ZRUNVKRSV



&KLOGUHQ ZHUH SURYLGHG ZLWK LQIRUPDWLRQ VR WKH\
FRXOG SDUWLFLSDWH PHDQLQJIXOO\ 7TKH\ ZHUH
HOQFRXUDJHG WR DVN TXHVWLRQV PDNH FRPPHQWYV DW DQ\
WLPH

$ UDQJH RI PHWKRGV HQVXUHG FKLB GWKHQ F BXQF SIHHAAR UGHY (DG B KIDAH L
ZKLFK WKH\ IHOW FRPIRUWDEOH ZLWKWRKMKHLUQE®KBW G MFRWNEIHEG |
WUDQVFULEHG ZULWLQJ GUDZRGHO WDNL @QIQSK RQWRLINLIESKD/O P QG JUR
LQVWDQFH



&KLOGUHQ ZURWH GRZQ DQG GUHQ@ QRMMERHRWRI WKHLU LGHDYV

7KHY WRRN SKRWRJUDSKV ZKLFKDWXKHRVWORYWRH B H- Bl SMVULRRLQYHIG L Q



$QG WKH\ EXLOW PRGHOV RI IHKXWX3JHVSRWKHG ZRHX0 0N JHRIX@ @&/

&KLOGUHQYV LGHDV DQG UH IO HRMWHRERR MYSGHDYZHGIM) SMRMBIUDSKV HJI
LQGLYLGXDO DQG JURXS GLVFXNVYDRQWH @ Y H AWKHDPUDAMK HRDVOEH W ZHHQ ZR U
ILQGLQJVY SUHVHQWHG EDFN WR VDIGHUS R WW.MF US DIQWIV WKRHFVKHHF @ ZG1\ W H

HYDOXDWLRQV Rl ZKDW ZDV ZRUNHQS G GO \N 8 G ZIKPHVWZION FRRQYW QW D
VXEVHTXHQW ZRUNVKRSYV



t}EI+Z}% Kv

7KH DLPV RI WKLV ILUVW ZRUNVKRS ZHUH
TR LQWURGXFH

RXUVHOYHV WKH UHVHDUFKHKM YR\KIRUUD & K& UW D WWERE WK |
FKLOGUHQ SDUWLFLSDWLQJ

WKH FR GHVLJQ SURMHFW

WKH LPSRUWDQFH RI ORFDO PDQD ZKHQXD KLVWRU\ DC
WKH LPSRUWDQFH RI FKLOGUHEHRMHWULEXWLQJ WR SXEOL

7R RULHQW WKH FKLOGUHQ WR WKH DUHD

7R JDWKHU FKLOGUHQTY SHUFHSWLRQV RI
WKHLU QHLJKERXUKRRGY DQG ZLGHU HQYLURQV DQG
RH3X HQ X6 H ¥ YH 6 VWH P

$ NDUDNLD E\ PDQD ZKHQXD IDFLOZM®DNVRRY &K WLK/H: DIGH. OHEWII D O 6 F k
RUGLQDWLQJ WHDFKHU IRU \HDOWRZHG HOB\WYHWERQMW LRDWUIRRG XFLQJ W
ZKDNDZKDQDXQJDWDQJD EHIRFUGHSIDPHLYYEQWKRQUDRKRHNFHLWHH SLFWXUH
=ZDUW IURP 3DQXNX LQWURGXFHG WHK/H @ X RO X LWSRV R b DHPQAW RNKIHFFK L O
DUHD &KULV :DGH VSRNH RI PD @ B KRRI® B R ® MINVWKR WRMQ GLQJ ODQG + D
WKH LGHD RI HDFK SDUWLFLSD QW ISIURRGW R HQ Z BXER HRADNJR QQI HDFK :
DQG UHVHDUFKHUV .DUHQ :LWWHQ GOXFG G HQKIHO RB HG 8 UUR GO RN RFIR
FKLOGUHQYV UROHV DV uFR UHVHDUFKHUVY DQG uFR GHVLJQHUVY

IHLJKERXUKRRG SHUFHSWLRQV H[HUFLVH

&KLOGUHQ ZHUH GLYLGHG LQW R DRFXUZEWIXVYQEDGFXCGW URKISOQWDWRU DQC
WKHPVHOYHVY XVLQJ ODUJH PDSV RWWHKH D8WH B L WKHGEC RV NZHKE RIQ WK H\
UHODWLRQ WR WKH VFKRRO RPG FOHAFHWHWEG KR GIUNDHGMWKRIUB RZQ PDSV
WDONHG RI ZKHUH DQG ZKDW WHWHWVIOH\WNKGBGWR H-OIPRP AKRIWIRHD P DER:
QHLIJKERXUKRRG SODFHV WKH\ RWKDWORMNHGVRKBVEXWKAHPRVQV OLN|
DERXW WKHLU QHLIJKERXUKRRGWYXHRQ R KRIKERHKUXKRRGEY WIRNERNVGLIITHU

([IDPSOHV RI FKLOGUHQYVY QHLJKERXUKRRG PDSV



SHUFHSWLRQV RI WKH 3XKLQXL 6WUHDP

$UPHG ZLWK FDPHUDV DQG QR W WER R N\ ZHIRIJBIOVWK IKIH3X K HQWXR Y6 W U H D P
GLVWDQFH IURP WKH VFKRRO BBQKRGVWKH AKNLEHGHLMHY KDUB \DQG YHU'
DOORZHG WR SOD\ WKHUH XQVXDFWHE EE W) FKQDW D WR UV VINLVYH WKHP K
H[SHULHQFLQJ GLIIHUHQW SODFHV

7KH FKLOGUHQ WRRN SKRWRJUDSKV IVEE \POMIG\HH Q RD/QHEY GRUIVIGHIIDNAWHGU H



) H 6 EFN IWR P \KH FKLGOHQ Z DV \KDVIKH DO EQIR HG H SEUQ \KH 3 X KO X6 WWDP 5H Y H DQ G

WKLQNLQJ DERXW DVSHFWYV W KHH\ MLOWHRG COLQNG! & I0GH QR@LQUNHR UH DERXW W
JHQHUDOO\

%HWZHHQ :RUNVKRS 2QH DQG :RUNYV DRED DA R /G RKK. IDIBIW DFAIVOSSHUFHSWL R (
QHLIJKERXUKRRGY DQG WKH 3XKLQXUHSSVHUNQVOMWE HORVKKHVAIGLQJIV

‘H DOVR SULQWHG RXW DOO RI VQKKIDSKWR\W RBQPD SRV WKHPFWIROGRIWN Z|
SKRWRYRLFH H[HUFLVH LQ :RUNVKRS 7ZR



t}EI+Z}% dA}

7KH DLPV Rl WKLV ZRUNVKRS ZHUH
7R LQWURGXFH WKH FKLOGUHQ DQGXPXKNVHO®RHYV RNV RVWIK H RPRO I
7R @ DODERXVHE X HQ X6 VWP D D
7R FKHFN LQ ZLWK FKLOGUHQ D E R XGW ZH-HMIKZRIU KR QN VI R B SWKRHHPWIKQRG
DERXW ZKDW WKH\ KDG WROGQXRW" GLG ZH KHDU ZHOO RU
7R XQGHUVWDQG FKLOGUHQTV SHWHKHS SWUIRLMWK D @ & BIHDHPUL GG FHORA R X
WKH\ ZRXOG OLNH WR EH GLIIHUHQW

$IWHU D NDUDNLD DQG KDUDNHNH FLUFOH JDF
WDONHG DERXW ORFDO PDQD ZKHQXD KLV\
SODFHV OLNH :LUL ODQXNDX ODQXUHZD DQG
WKHLU QDPHV $ SUHVHQWDWLRQ KH PDGH
LQFOXGHG DV DQ DFFRPSDQ\LQJ GRFXPHQW

‘H DOVR OHDUQHG RI WKH WDQDUKD® RU JRDDBDDQXNAN VBKAWXUHG EHORZ
EHORZ WKH 7DLQXL ZDND RQ LWV YR\DJH WR $RWHDURD



21 3XKLQXL WKH JLDQW HHO Z3XXUFKQXY HBGV WHRDPLYYEH ORZW K H

$QG RI .DDKX 3RNHUH WKH %ODFN +DZN
RQH RI WKH PRVW LPSRUWDQW WDQL
$NLWDL LZL VDLG &KULV +DZNV DUH

EURZQ EXW ZKHQ D P\VWLFDO EODFN KD:
LW LV DJRRG VLJIQ



6DUD =ZDUW IURP 3DQXNX WDO NHIGHWR WKH FK
3XKLQXL 6WUHDP DQG LWV LPSRUWDQFH LQ

‘H FKHFNHG LQ ZLWK WKH FKLOGOBXXN DRERX W KDKHWWK IQHKDIKEWRR UK R R
SXKLQXL 6WUHDP ZKHUH DQG ZKHDWKW K HV IOHL WKIBGW R FSFD®WR PZW R URDP L
QHLIJKERXUKRRG ZKDW WKH\ PRYWLOLQHIGIIGERROUKRRBGYEBRR®W WKH =
SHHWHEVHEP DQ GKDQ H WWH ZRXG QWL\RVH H ' XUQJ \RIY FKH F IlQ SWRFHY VWRH FKLGIHQ FDP H

XS ZLWK IXUWKHU LGHDV RI FKDQJHV WKH\ ZRXOG OLNH

:H DOVR DVNHG WKHP ZKHWKHU WKHZHH. B XD Z RIUPYN WK S P NWRKHR[G Y H V
LGHDV DQG UHFRUG WKHLU SHUFYUIBWHRBRQHMIBBBH ® WMNRHGUDR ZRIW WHUV \
DOO RI WKHP VDLG WKH\ OLNHG WDNLQJ SKRWRJUDSKV



7HOOLQJ VWRULHV RI WKH 3XKL®ULIFWWUHBDP LQ ZRUGV DQG

7KH FKLOGUHQ ZRUNHG LQ WKHLHUVKNRX SWDALHQKCSK R R IWKOHBLKWY YALK/ L W \
6WUHDP (DFK FKLOG VHOHFWHG WKW WHZSKRWRIIWQDS KDWY WHD QKR DSWLR
(DFK JURXS WKHQ VRUWHG WKHLU 3KRR®IRIJHDB KW D\KG FB 8 VIR 8 URX
PRQWDJH ZKLFK WROG D VWRU\ RLYXHEWUHNMBRQVHY WR WKH 3XK

7KH\ ZRUNHG WRIJHWKHU ZLWW KBIFERR WAV REW PHR/ LQHWWH LW SKRWR

'RPLQDQW WKHPHV ZHUH SROOXWL
GLIIHUHQW DVSHFWV Rl QDWXUH WU
ZDWHU FUHDWXUHV DQG WKH EHI
QDWXUH



7KH JURXSVY WRRN WXUQV WR ZRUNZLWK &KULV RQ WKHLU FDUYLQ

&KLOGUHQ SUHVHQWHG WKHLU PRQW DN H®NHG WIEIR XW ROKHIWRKEHYV !
GLVFRYHUHG ZRUNLQJ ZLWK WKHLU SKRWRJUDSKYV

([DPSOHV IURP WKH SKRWRYRLFH H[HUWRGG/IHDYH SUHVHQWHG LQ WKI



t}EI+Z}% dZE

7KH DLPV RI WKLV ZRUNVKRS ZHUH WR
BURYLGH SDUWLFLSDQWYV ZLWKHAROR IQRR WPKDHNVIRIQL Q B R X6 W WHKDH
VXUURXQGLQJ QDWXUDO DUHDYV
JLQG RXW ZKDW FKLOGUHQ KDG OHDUQHG
JLQG RXW ZKDW WKH\ ZRXOG CBIXN\KH QWA 6K IPRYH RI LQ WKH

/[HDUQLQJ DERXW WKH HFRORJ\ RI WKH 3XKLQXL 6WUHDP

$IWHU D NDUDNLD ZH ZHUH OH® €ENBOW&D KD WHIUM R@ BQIHRSHGLWLRQ
VWUHDP WR WKH 5DWDYLQH RYHUEELGHEHERKD UHWDH @ HU HNRRUWOYHL F * D
FXUDWRU DQG FRQWLQXHG RQURR WE®G QORMWDIA EHBEHBHMYH)OHDUQHG P X

WKH ZDWHU F\FOH DQG WKH VW WGHRW KB Q & @ KHDW V¥ HZHKK\. FKLOIGWHDL@® D QC
3XKLQXL 6WUHDP

7TKHVH DUH VRPH RI WKH pIDFWV{IM)KH FKLOGUHQ UHFDOOHG OHDUQ
7TKHUH DUH NPV RI ULYHUVY DQG VWUHDPV LQ $XFNODQG
:DWHU UHPDLQV LQ WKH RFHDRYRERUDWBGE V@ Q WHEAMHDVUDLQ 3
GURS RI ZDWHU LQ WKH RFHDQSGHPBPN IS GHB K IP® R QHOHD \DHE

‘DWHU IORZV IDVWHU DQG KHDWYPUH WRIUW KDX®Q PHDRQ&MHUQIRDORQJ D
FRXUVH

YHZHU FUHDWXUHV FDQ OLYH LQ D FRQFUHWH ERWWRPHG VWUHLE
*DELRQ ZDOOV DUH XVHG WR NHHS& QWK™ ERBQ VW IUHIPPFUXPEOLQJ
'RJV VFUDPEOLQJ XS DQG GRZQ WRI WRRW W DQBPKOLYFDNHOWHG VL[ OD
LQ WKH SDVW WZR \HDUYV

7KH VSHHG DW ZKLFK UDLQ ZDWH WP QHMHRKXHW RV EH 3 ORIZGHCL GRVAIHD V Z D
WUHHV DQG RWKHU SODQWLQJV \D ® GRRWBERWVYGHQV DUH DOO ZD\
30DQWY DUH DOVR JRRG IRU UHWKHAL\QU WBHRIDFOXWDQWV UHDFKLQJ
(HOV JR DOO WKH ZD\ WR 7RQJD WR VSDZQ



7KH SKRWRJUDSKVY EHORZ VKRZ SDWKIH BIRQWYLHBWORDEPQJ DORQJ

‘HWD KRXVHV KLIJIKOLJKWHG WKH DHHRGDRUPKOIEODWIIHWY IRU D UDQ

&KLOGUHQ LGHQWLILHG QDWLYHPHUHHY ZLWK WKH 7UHH %LQJR *D



JROORZ XS DFWLYLWLHYV

%DFN DW WKH VFKRRO FKLOGUH QI DHOUWHWQ D WWVHIGY EWWH Y IDQ @ KR HN L& J
FDUYLQJV

$FWLYLVWRRNHG DW FRQFHSWV RI QDW
KRZ ZRXOG FKLOGUHQ GHVFULEH Q
DQ DOLHQ"

SFWLYLWREZRHG DW ZKDW FKLOGUHQ KDG
OHDUQHG DERXW WKH 3XKLQXL 6WUHDP =+ DQG
KRZ SHRSOH FRXOG KHOS 3XKLQXL WKH

DzZzD VWUHDP DQG WKH WDQLZKD EH
KHDOWKLHU

,Q $FWLYLW\ 7KUHH FKLOGUHQ OF
FKDQJHVY DQG DFWLYLWLHV WKH\ ZR.
VHH LQ WKH 3XKLQXL 5SHVHUYH

6RPH RI WKHLU LGHDV DERXW KR 3 >SKIRBEQHKH)XOONKK HO S$FFINLY LW\ 7ZR
WKH\ ZRXOG OLNH PRUH RI LQ WKH 3XKHBXLDBHY HQNFBOXGHWLLYQ WKH )LC



t}EIeZ}% &}NE

7KH DLP Rl ZRUNVKRS IRXU

7R JDWKHU FKLOGUHQYV LGHDXKMW RURBRBRMVHGNVRHY KSD 6 HMILRXQOQRE M
3XKLQXL SHVHUYH DGMDFHQW WR WKH VWUHDP

$IWHU NDUDNLD ZH UHFDSSHG BY WEE WHKNQ IWRXYWHHGZRQ NWKKHR : LUL 3C
SURMHFW

7KLQNLQJ DERXW SOD\

7THDK &DUOVRQ OHG WKH FKLOGU
JDPH DQG $OH[ :KLWFRPEH WDON
WR WKHP DERXW WUDGLWLRQD
JDPHYV

7KLQNLQJ DERXW SOD\JURXQG GHVLJQ

7KH FKLOGUHQ ZHUH VKRZQ H[DP SO HNKLFIKLIQINVG [EWHHIY SOHD WHRX € G V HZ
LQFOXGLQJ WKH 7H $XDXQJD $ZD 3D@&® HEWS VOR/ /H\H&Z W\DW LD $ X FN O
2ULHQWLQJ WR WKH VLWH

7KH FKLOGUHQ ZHUH LQWURG XF HR WHRFW KXV 1LQUL P3IDIM JRIRWRE BUHD

‘H WKHQ VHW RIl WR WKH 3XKLQWKIFB IBWYRERN P F HYHORBRME QJ GRZQ SRVV
WKH\ ZRXOG OLNH LQFOXGHG RQPW KR LW DORWH 16 EIRERRIW QKK IDIGU HGHD V
IDFLOLWDWRUYVY 7KHVH LGHDV ZHUH UHFRUGHG



ORGHOOLQJ SRVVLELOLWLHYV

%DFN DW WKH VFKRRO DQG ZRUNPQJILQH® BRSVLEGH FRDOXIJIRKXKD G GH)
FUHDWHG PRGHOV ZKLFK LQFRUSRUDWHRH HRQWEAXEBNEZKLFK WKH\ ZRX

2QH JURXS GUHZ XS D SODQ EHIRWH EWKIHUORPRG WKWHED PP R®RIJHWKHU RUJ
HDFK FKLOG DGGLQJ LQ WKHLEB)XDIWH¥H QWY € G\ HOM. U PRIGHD DQG H[SODL(
IHDWXUHV WKH\ KDG LQFOXGHG 7HKHWHGHIQGDQUDMQ\WRFIMEHGBGH UHFR

7KH\ DUH SUHVHQWHG LQ WKH )LQGLQJV



&/E [E'"N

7KLV VHFWLRQ SUHVHQWYV ILQGMQLHNIDRE BQUPXVNYFRQY\D FWRF WKH IRXU Z
'LUL &HQWUDO 6FKRRO ,Q FRPELQDWLRRLOKHI QIMSHOBMSWLRQV IHHOL
Rl RHIUGHL KERXUR RY DQ GRH 3 X KQ X6 WWDP 5 HVHWYH DQ GRI \KHIUKRSHY DQ GBWDPV IRUKH

I XW X UH

&KLOGUHQ:V SHUFHSWLRQV RI WKHNVYKRISLBRERXUKRRGYV

&KLOGUHQ JHQHUDOO\ OLNHGRAIGWL @L WE WE ML Q JQWILIKERKBERRVH E\ VHH(
LPSRUWDQW SRVLWLYH DWWULEXV8® DORYIWLENUGH FZISWQ WYL WQGW H C
EHFDXVH Rl SDUHQWDO VDIHW\ FRIQPMURLS D QW W KRPHWYRAM SOD\HG RX
IULHQGV $ IHZ FKLOGUHQ VSRNH R WKIHN DRF DQ & WBRRWNUDQG | XU W}
ZK—QDX DQG RQH ER\ VSRNH RI VN B MW B X RDQUGL QW DIORR) ARGHY HU VHYHUL
VDLG WKH\ ZHUH QRW DOORZH GVR X BHEIDWIVIHK W | R/IDWH\N L B RSDFHLQ V

SDUWLFLSDQWY OLVWHG SODFHW MX HK\HO HNIH®@ RVWURG HH RS UTHOLHNQH V -

+RPH EDFN\DUG LQVLGH JDPHV DRHs WKH VWUHHW RXWVLGH KR
JULHQGVY JUDQGPDYTV DXQWLHVY KRXVHV

6FKRRO

JRRG RXWOHWYV EDNHULHV .ULVS%3 SWHPWMLR)Q@ 9B SRSQ DM\G V
ODQXNDX 0DOO &RXQWGRZQ OLEUDU\

(QWHUWDLQPHQW VLWHY 5DLQERYV {QRH =RMH WH &HKUBP XKH VNDWL
PRYLHV

3DUNV SOD\JURXQGV FUHHN %RWDQLF JDUGHQV 7RWDUD 3DUN
%HDFK IRU VZLPPLQJ DQG ILVKLQJ.DQEBUD %W\D Z L VDK ZK D QD % CH
6SRUWV ILHOGV IRU VRFFHU UXJEDO DVNREFKRDQG \ERXOWWY IRU QHV
2WKHU 2WDUD PDUNHWYV FKXUFK

6RPH RI WKH FKLOGUHQ:-V FRPPHQWV KIRRRGW WKHLU QHLJKER

f, OLNH ZKHUH , OLYH EHFDXVH PRQW RIKPHWUINULHQGV O

T,W-VFRRO ZKHUH , OLYH , OLYoHVKIRX ¥ QH LW WKR OVSD U
T,W-VQRWDJRRG SODFH WR OL YlHH RISNDXYRV,HG\WR R -RFAHK-D
7, P QRW DOORZHG WR ZDON DURXQ ® DO RROMKEHBE¥YHWLPH

6RPH FRPPHQWY DERXW QHLJKERXUKRRG DFWLYLWLHYV

T:H VWD\ LQVLGH DQG SOD\ RQ RXU SOD\ VWDWLRQ

. -POQRWDOORZHG WR ZDON DURKKQAS EQW DBR@ QWG GUK
VWUHHW

!, ULGH P\ ELNH VRPHWLPHYV -



«DQG DERXW QHLJKERXUKRRG GHVWLQDWLRQV

:HJIJR WR WKH SOD\JURXQG DW WKIDZHBIWHQGNHHWRH L
VZLQJV WKH EHVW

f:HJR WR WKH ERWDQLFDO JDUGHCHA RQ Wk WKL/ R F
JDUGHQV WKDW DUH IUHH DQG \RX HDS®VZRIOW KLLRIX Q-G L

1, OLNH JRLQJ WR WKH VKRSSLQJ PD®O@ Z:H{ IR WR E RN Q
OLEUDU\ HYHU\ WLPH ZH JR WR WKH VXSHUPDUNHW

:KDW FKLOGUHQ GLGQ-W OLNH DERXW WKHLU QHLJKERXUKRRG

ORWRUZD\ URDGV QRLVH
8QKHOSIXO QRLV\ QHLJKERXUV

'UXQN SHRSOH KDQJLQJ RXW DURXQG WKH 3XKLQXL 6WUHDP
2WKHU FHPHWHU\ XQYHLOLQJV ZHMGAWRSWGHQV QRW HQRXJK EX

SHUFHSWLRQV RI WKH 3XKLQXL 5HVHUYH 6WUHDP

KLOH D IHZ FKLOGUHQ VSRNH RIDZRPQ NW.IQH LW KADRXWR WKKRROHRU JRL
SODVJURXQG £ DQG RQH ER\ RI VNIHWWIKKRDXG LGAQMUDHDARQL VRG IR VQ\ SDUWLFL
ZRUNVKRS H[SORUDWLRQ RI WKIWXWUKD®E BADPMWEKHHQUANKHWHPH

$VSHFWV FKLOGUHQ OLNHG

1IDWXUH ZLOGOLIH WDGSROHV ELUGV GXFNV
1IDWXUH SODQWYV WUHHV KDUDNHNH YV EMHEZBOW \ GHTHY BIX/U EDLU W W
4XLHW SHDFHIXO VKDG\

30D\JURXQG

$VSHFWV WKH\ GLGQ-W OLNH

5XEELVK IRRG WUDVK PDWWUHVVHWWLZXETHWP QSIS WHW U R K RHHV YV
'LUW\ ZDWHU SROOXWHG ZHHGV DQG VOLPH VPHOO\ ZDWHU
/IDFN RI UXEELVK ELQV WDEOHV %G DRGUR WIK MW A H W DMDRZHWY V
6HHLQJ IDVW UXQQLQJ ZDWHU

6HHLQJ RWKHU SHRSOH

:KDW SDUWLFLSDQWY WKRXJKW PRVW QHHGHG WR FKDQJH

&OHDQ XS WKH ZDWHU

ORUH FUHDWXUHYVY HHOV ILVK

7DNH DOO WKH UXEELVK RXW RI WKH ZDWHU

ODNH LW DWWUDFWLYH IRU SHRBOHHMRKRPIH DPIRVIHQBR B R XUH D L |



$GGLWLRQDO FRPPHQWYV DERXW WWH 3XKLQXL 5HVHUYH 6WUHD
T, W ZRXOG EH VR FRRO LI WKH 3XKV@KRFRODV ULJKW QH

17KH RQO\ WKLQJ , GLGQ-W OLNH GCREZQQUWXYH® AIVKBYV WK
UXEELVK -

f, OLNH WKH SHDFH DQG TXLHW«QRWMPBD @GHEBRSEBH FRF
WKH\ WKLQRDLQVG VWX NV \XN

f6WRS OLWWHULQJ EHFDXVH WKH H LY A U LDNVIKOIOMDKZHD
ILVK -

1T7KH\FDQ VWRS WKURZLQJ UXBEBAKK RAROQFO B M\ BXQW

JHHGEDFN RQ H[SHULHQFLQJ WKH 3XKLQXL 5HVHUYH 6WUHDP

7KH FKLGDHQVSR\H RI YHY P XFK HQIR\ 1Q) RXUH SGUMRQ/ RI \KH 3 X HQ X5 HVHYH 6 VW  PDQ \RI
WKHP IRU WKH ILUVW WLPH $V WKL 8D IRXFE FHOWR PR|WHG WER Y3 K L
ULJKW QH[W WR:BRWWHK WEOKKRCLYLW WKUHH LQ DO FRIKHL S H B WHIEQRER UL W X
DERXW WKHLU VXUURXQGLQJV BYXLQ®GDBRUHQMR/VKR ZHFR DRBUFDO LVVXHV
WKHLU UHVSRQVHV VXJIJHVW WKHBHWHDRISWEQWREDYRQWHKIRIFKLOGUHQ
QNIHRNVSH GP RH VP HIQWHS X HQ X5 H ¥ H 6 VAP KDQIIQ) RXVBIQ G [ SRUQ) Z W WHAUUH QY

6RPH SDUWLFLSDQW FRPPHQWYV
T,W ZDV IXQ EHFDXVH ZH JRW WRORULR WKH SDUN DQG .
1,W ZDV SUHWW\ FRRO «JRLQJ H[§QRQGWJ-DQG ZDONLQJ
T, OLNHG LW GRZQ WKHUH«DQG WDNLQJ SKRWRV DQG

7KH SBKRWRYRLFHZRUHWMKKFS WZR

7KHPHV IURP WKH SKRWRYRLFH H[HDSKV H KERBELH QWRKKRMRZIBUNVKR S
FDSWLRQV WKH\ ZURWH LQ ZRUN EKRX WV RV UL BH 0 DRMHGEEODBV@ WU Q DW X
ELUGV DQG ILVK SHRSOH DPRWMKLYLGVR HW KHQSX 8 RVARO N WERYD WK H FK L O (

FDSWLRQHG UHODWHG WR SROQRWLRRPH RIWKKBRQULRLIWDRQR @RI D
NDLWLDNLWDQJD



(DFK JURXS RI FKLOGUHQ H[SODLGNGVRKMHMKH BKRWHR YBERKXIES WKHP

1H[W DUH VRPH H[DPSOHV RI WKHED SWRMRVYIZBEKERKK DRSUMKHOW GLII



IDWXBEHDXW\ WUHHV SODQWYV




IDWXJHOGOLIH ELUGV ILVK




3ROOXWLRQ







:KDW FKLOGUHQ ZRXOG OLNH WR @XH 5FHRMHR BNV ORW KHK G M KL

&KLOGUHQ ZHUH JLYHQ D OLVWQMM P RW K LRIJVOWKKIN BXKXKW ZXID5HVHUYH |
SULRULWLVH ZKLFK WKH\ WKRXJKW ZHUH WKH PRVW LPSRUWDQW

7RS RI WKH OLVW ZDV )XQ WKLQJVIR®RFRALPE D\QRVELRIIRFHY WR SOD\ "
30DFHV WR KDYH DGYHQWXUHV SODRWW WU HHEXOREXMKDGDQG FDUYLQJ
WKURXJK QDWXUH 6LIQV WH® 6 UG D WX B E ROQVWELH @ W DH D P $ KHD

30DFHV IRU ELUGV WR OHYHD QG ¥FWRWMRVIRGH EBODFHYV IRU SLFQLFV
4XLHW DQG 3HDFHIXO SODFHV  JYRERRQURRGDUOHRYWH IRUDFHV IRU ILVK |
FUHDWXUHV WR OLYH ORUH SODBRHRXWIG PR W WOBVNIURRWR S@DWKR
ZDV VSDFH IRU RWKHU VXJJHVWLRQV WKHUH ZHUH QRQH

:KDW FKLOGUHQ ZRXOG OLNH WR QBH IRY MMKROQHRXEDD\VIJURX

,QVSLUDWLRQ IRUWKH PRGHOV RMKKIDIGUIH®HDD/G R U QFRWBZ RODWURX QG
YLHZLQJ LPDJHV RI SOD\JURXQGV HGXBXIQH D Hs ZIDQFOKNEH BW WIRHWKIH Z
$XFNODQG DQG H[SORULQJ WKH \SLURI RQIEGVSODRYBRE DG V: RILOKRQ
FKLOGUHQ ZHUH FRQWLQXD OO\ @DIVHUW\R MGIHH DXXE G OD QWL BHDY DG M
SOD\VJURXQG VLWH 0DQ\FKLOEBW BE WDWR® B ZOQ QWKHQZDWMRIU JR IL V]
FRRO LW ZRXOG EH WR KDYH D JO DWKH SZDDWH B WWPK @ XW S/ I & G FIRSXROYGHO R R |
REVHUYH ZKDW ZDV KDSSHQLQJ XDQGBIOWRKDH ZUDR\SRY DIK HRIW @ IRRWEULG JF
QHZ SOD\JURXQG ZLWK WKH H[LV®DRQG $QDVKHRXIQGEGYOLD RV KAHKH 3XKLQXL 6
JUHH :L)L LQ WKH SOD\JURXQG LWVHOI ZDV DQRWKHU SURSRVDO

JRXU PRGHOV RI WKH FKLOG UH Q ZVSIO®H DWR RQ GVAKHUSHURSHRIM B BIQ G S U
&KLOGUHQ H[SODLQHG WKH Y D U MRRXW KHDAK ROHHVIR RW & H:LKLL P R GAHCHW H Z
WKHPHV + WUHHV ZDWHU VKD GH TX%%RHQ/G VGG \SRYYLEOOLWLHV IRU SO
IRU DQLPDOV DQG ELUGV DV ZHOO B3WRSB\WEGHGE |HIDFHKQMW RHB W RERVY
SODVJURXQG GHVLJQ

5RRP FDOOHG WKHLU SOD\JURXQGPYNHLPKXDWRQHY KDKHLL PRGHO LQFO

ORQNH\ EDUV

(HO VOLGH

$ ZDND VHH VDZ ZKHUH \RX FDQ URFN EDFN DQG IRUWK

$ %4

OXVLF DYDLODEOH E\ SXVKLQJ D EXWWRQ

$ ZDWHU IRXQWDLQ IRUGRJV DQG IRU SHRSOH

6HDWYV

5XEELVK EHFD ¥¥YH \RX QHHG ORWYV RI UXEELVK ELQV:

$ WXQRPMHRX AR WKURXJIJK WKH KHDG D@®RGA VYW Z20QGC WKMHNH B XU URJ W B U RX
WR WKH HQG DQG FRPH RXW DQIG LW PDNHV D IDUW QRLVH

7KHUH DUH VRPH WUHHV ZLWK KRXQHVW®R WKH ELUGV FDQ PDNF
$Q DFWXDO ZDWHWIREEWDQ® LQ WUDP SR O LIHHO\ ROK BIVQVZQ BVR Q T
DURXQG DQG ZKHQ LW-V QLJKW WERFH VR ¥ EKHOERWHHRPORZ ZR

6ZLQJV DQG D W\UH VZLQJ
YJUHVK ZDWHU IRU WKH ILVK



$ ELIJIRFXV RI 5RRP TV PRGHO ZDYWGEBRG G BKIRQIHVHWWRIGQJ DQG ZDC
SDUN )HDWXUHV WKHLU PRGHO LQFOXGHG ZHUH

3HRSOH

TUHHYV

$ VDQEZIWK D EDE\ SOD\LQJ LQ LW-

$ ERXQF\ FDVWOH

$Q HHO JRLQJ LQWR WKH ULYHU
$ KDPVWHU ZKHHO

$ VZLPPLQJ SRRO

.DDKX 3RNHUH WKH %ODFN +DZN VRR@LZK\D SODNMLREHBGR YHDVBEXUHV WKHL
LQFOXGHG ZHUH

6HH VDZ

60LGH

$ HUVSLQQLQJ DURYIGVWIOLADI\NStDIQG VSLQ DQG WU\ WR EDODQF

$ ORIGHDG WRIHAOLPELQJ RQ
TUHHYV

6KDGH WR SURWHFW \RX IURP JHWWLQJ VXQEXUQW
%BHQFKHYV

$Q LVODQG ZLWK DQ HHO LQ WKH ZDWHU

$ VFDUHFURZ

$ ELQ IRU\RXU UXEELVK

$ % %4

5RRP fV SOD\VJURXQG IHDWXUHEB PLAGRHRPWIO QN KIDRNIR WRKK QG HDVL
2WKHU IHDWXUHVY WKHLU PRGHO LQFOXGHG ZHUH

/IRWV RI WBHHWVKH P ELUGY WR OLYH LQ DQG IRU VRPH VKDGH-

%WHQFKHV XQGHUQHDWK WKH WUHHYV

/I[LWWOH ELUGVY IHHGLQJ DURXQG

60LGH

6HH VDZ

7\UH VZLQJ

2EVWDFOH FRRUMMKRS VLGH WR VLGH WKHQ EZO W@RHD QWK WQ M XP S
ZDONLQJ \RXU ZD\ RXW-

6RPH FKLOGUHQ DOVR GUH
SLFWXUHV Rl IHDWXUHV Wi
ZRXOG OLNH WR VHH LQ W
SOD\JURXQG



I hA""NKE

RQH RI WKH EHVW ZD\V WR PDNH E XIHONGINQ WIRU RQPRH@MYHY F K
FKLOGUHQ DQG \RXQJ SHRSOH LQ FUHDWLQJ W

,QFOXGLQJ FKLOGUHQ LQ D PHMQIQIIDRG HWLY  BERE ISO\WDHN LV WLPH FRC
UHVRXUFH LQWHQVLYH +RZHYHU VRKMNWUIHR UWQKRZ LLFEHWSLIRHDRS! FX & © G
SODQQLQJ DQG GHVLJQ DQG DFNQRROBRGHPHQWY RI EHQHILWYV

X *URXQGLQJDGXOW XQGHUVWDQG\LQH DQIOGMALRILRKL. @O NHQJ V ¢ |

X S5HPRYLQJWKH QHHG IRU DVVXPISDW. K@V EGS DIEQ ®\WB DERXWSHR SO
DQG ZKDW WKH\ ZDQW

X S5HFRJQLJLQJ FKLOGUHQYTV ULJKWWGHSBOW S PHSVWSHURF ARFAX@LY FLV
WKHLU FRPPXQLW\

X S5HFRJQL]LQJ WKH YDOXH RI FKLOGWHQEXWA RRXWR FRREEBILW F R
GHYHORSPHQW DQG

X S5HFRJQL]LQJ WKDW FKLOGUHQ DQM DRGQH[SHEEPDEEM RDRWXGIHGJ
HQYLURQPHQWYV GLIITHUV IURP DGXOWVY H[SHULHQFH

.l FKLOGUHQ FDQ VDIHO\ HQJDJH EHWHK XQE B HOBYH QRH FHQM B L WQ F H
FRPSHWHQFH DUH HQKDQFHG DQG WHKMVZ KR GRH) FRPH ROLKHUEKDGIG FKLOG
EHLQJ LV VHYHUHO\ FRPSURPLVHG L@ MHKNKXWY\XDEQREH QY W) RRQ FRKQWFV
TXHVWLRQ

7KH IRXU ZRUNVKRSV ZLWK VW X GRHOQKADWY B V8 UIRWGLX & H G VDU \WFKIRG L [ THUH QW
DQG LGHDV IRU WKH 3XKLQXL 6WRXHIP GHHWHHAUR/SPBIQG YO DKHWVH KDYH EHHQ
LQ WKH )LQGLQJV 7KH QH[W WWIS DV ILHHER GHVKIQ ®WHQEHFLVLRQ PDNL
7KHQ DW D ILIWK DQG ILQDO ZRXMY PR LEHH $ YHHPE HUOBDWHSRUW EDFN
KRZ WKHLU LGHDV DQG SHUVSHFWLYHV KDYH EHHQ LQFRUSRUDWHG

T WLV UHDOO\ LPSRUWDQW WR RW®\O O/KIDQW\HRXHWKRHE G R )R- 4
WKH\ KDYH WR VD\ EHFDXVH ZKDW WKH KDPIDYGWVR VD\ L

‘H KRSH WKH LQIRUPDWLRQ SURYLGW®GH QMWL ZAHODVKHD®MS 6FK®RMDX D G
ODQGVFDSH GHVLJQHUV FUHDWH ERLWIGHIUL MQU®@VHRYRDRWQREE®VWKH 3X
FRUULGRU DQG WKH FRQVWUXFWLRURQPMXWMVQHKZLER MHORRKPIB FHQY
SURYLGLQJ WKHP ZLWK RSSRUWXQ QW LKDQIRD S ®XW HZE0@H MWL R/ KH
PDNLQJ WKHP IHHO ZHOFRPH DQG VDIKD$¥ PRAHTR PPXEQOAL B VERDVHY DQG
ZKLFK ZRUN IRU FKLOGUHQ ZRUN IRU HYHU\RQH

&KLOGUHQYIV PHDQLQJIXO SDUWIFWSBW LRIQVK HTKQH M B QW R QU B U@ D\
H[SHULHQFHV 7KLV FR GHVLJQ SURMWHW \DRBGLW VR QR WHH BRROQ 3L
FRQVWUXFWLRQ RI D QHZ SOD\JWRRQ ® DEIRVKIISDAADLAEGRBERWY LV FRPSO
UHTXLUHG XS VNLOOLQJ ERWK S IMKW RKUKDZRVW 1 QRS UIHRMA DYULFVKIHHUW $ G LV F
ZLOO EH FRQWDLQHG LQ WKH ILQDO UHSRUW

16: &RPPLVVLRQ IRU &KLOGUHQ DQG <RXQJ 3HRSOH

J)LRQD 5REEH LQ 16: &RPPLVVLRQ IRBHREQBGUHQDQG <RXQJ



Z & Z E 7

$XFNODQG &RXQIKIHD$XFNODG@RBFNDDP G &RXQFLO $XFNODQG
$XFNODQG &RX QPP XFNOMIMEXY UHSRUW $XFNODQG &RXQFLO $XFNODQG

&DUUROO 3 LWWHQEHUJBTXDUH DQG 3LRQHHU :FOARHEODYOQG (OOHQ OHO
8SJUDGKLOGUHQ -V &RPUVKEWDWERQDPUH 5HSRUW

KWWS NLGVLOWKHFLW\ DF Q] ZS FROMAHEQW IXETOMIFHVUHSRUW SGI

&DUUROO 3 LWWHQ . 6WHZDUMFEWL]HQ&KWRBUFRQVXOWLQJ ZLWK FK
UHGHYHORSPHQW RI D FHQW U D OWH BV /D XLHZH= HQ © B BIGO b BIGF ISIRO LV V
3XEOLF 6SDFH DQG S4XEIDW - (QMLIURDPHQW

&DUUROO 3 :LWWHQ . FAKLLIGDGRURIGV B'Q WD BIMY GD FKLOGUHQYV DXGL
FLW\ VTXDUH LQ $XFNODQG $RWHHURRRBRHEHHDOD@V LQ %LVKR
'"HVLJQLQJ &LWLHV ZLWK &KLOGURQ® QO DXBNRI GG R DANHG VoMD W H

'"ULVNHOO &UHDWLQJ %HWWHU &LWLHV ZLW®& XX ORW A Q IDARE BRMWIKR @ 0D
81(6&2 DQG (DUWKVFDQ

JUHHPDQ & $LNHQ 5RVH ( 30DR)LFHYIRIURMWRWY ZLWK FKLOGUHQ D¢
SHRSOH LQ 1HZ =HDODQG TRFDIR ZRYHIUQPHARWEBH Y LH Z

JUHHPDQ & $LWNHQ 5RVH ( D QX LRIGCYHYRQ HaQQ H@PVAWBRBWH U O
'"HFHPEHU Ss

JUHHPDQ & DQG 7UDQRALIDEWBHQ DQG WKHLU XUPD® KQFD Q R/RIHIRQV

16: &RPPLVVLRQ IRU &KLOGUHQ DQ B PRNWQFBSBRWORQ &RXQW OH ,Q ,QYRO

&KLOGUHQ DQG <RXQJ 3HRSOH LQ SRIRMIDWAKR BVEQHAKLGGEHQ DQG <RX
3HRSOH

16: &RPPLVVLRQ IRU &KLOGUHQ D Q @® )0 3MREW H\GQH\ 16: &RPPLVVLRC
&KLOGUHQ DQG <RXQJ 3HRSOH

3DQXNX 'HYHORSPHQW $RVWODQ®LDGXFW 5HQHZDO '"HVHVRIQULHI 2 5HTXH
&RQVXOWXBERODQG &RXQFLO

6SHQFHU & :RROOH\ + &K DOXWPHPOQ D\QRS WKAHQW HQYLURQPHQWDO
SV\FKRORJ\ UHVHDUFK &KLOG &DUW +HDOSK DQG 'HYHORSPHQ
81,&() &KLOG DQG \RXWK SDUWLEHSDWLRQ UHVRXUFH
2727 XQLFHI RUJ DGROHVFHOQFH F\SJOL®H KWWPRXUFHIJXLGHBSODQ

8QLFHI RUJ Q]




%0% vV ]EW WE « vS S]J}v C ZE]- t



SUHVHQWDWLRQ :LUL &HQWUDO 6FKRRO + LGV LQ WKF

E\ &KULV :DGH 7H -NLWDL 7H :DDRRKXBWILJIZ—RIDO0+XKDBWI 1DKR

DvtZwWZzZ e+« E 35Z o0} 0]A] }E SEVpd W(SZ]E®E X /v D
v ¢3}JEe u }v §Z d]vu]l Al X®A]}(®ESZ(E3d §Z d t ]}Zpu
SE] AZ] Z ] }v }(3Z }o <SISMEE p }vudla V] D

'LULDPHG DIWHU 7H :LULKDQD RI WKHRTH)Q—-NLWDL WU
DERXW DQG OLYHG DW 3INDNL ODUDRM IQDRDIH BX F N
ZDV ,KDND 7DNDDQLQL DQG KLV PR®& IHEURMK BIUU L D
QDPHG ,KDND DQG D VLVWHU QDPHG I(QLH®IOIHVK UL
PHDQV 3:LOVRQ’

7H :LULKDQD KDG D YHU\ JRRG FKLOEKGIKHRIRRE WKW @G EHD ¥ KWRKRIZ Q
Rl ODQG HVSHFLDOO\ LQ ODQXNDXQWRKZNYIBD®LOQ \KXIVHUHEOD VEHH
WUDJHG\ DQG KLV IDPLO\ KDG WR PRYHMQWZXD\OIRWU7HWHYHUBRDQ\H M)\
PXP UHWXUQHG DQG KH DWWHQGHG $XFHN @Dy G BblRWV RIUWRPADU ZK
GHEDWLQJ WHDP FULFNHW WHDP KO GKRWOKWLFVY WHDP ZLQQL

:KHQ 7H :LULKDQD EHFDPH DQ DGXOW WKH{ WRIRE HR DIQG PV BULHG F
ZRPDQ FDOOHG 7H 5DXNRKH 7KH\ RRGKWKWH M KR @D R DIGVB & V Q
5SHUHPRDQD 7H ODKLD DQG LV KRZ 0DKWDLBR/DGDLIPH 0D RK TBAD Q RQ
DUHD ZDV QDPHG DIWHU KLV IDWKHU ,KDND 7DNDDQLQL

IDWHU RQ 7H :LULKDQD MRLQHG WKH DD QWNHDDU 7IXQ FIR:WDRID W HZIK L F
WKH ODVW SHUVRQ DW WKH HQG @®H W KMW KHHR KHi DZAKR LW RYUXDW OR (

7H :LULKDQD GLHG LQ EXW KLV 3 NDRHQOL@W W ¥ WQ OOLQLU YWKI
IURP 5HUHPRDQD
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ODWXNXWIUHLD DQG ODKHMHXWRR U I

PDXQJD PRXQWDLQV DUH QHDU 5RVFRPPRQ 5RDG

DQG DUH QDPHG DIWHU WKH %LWWHU ELUG $ ORQJ WLPH DJR
WKHUH ZHUH WZR EURWKHU ZKR ZHUH FKLHIV RQ HDFK
PDXQJD $QRWKHU FKLHI ZDQWHG WR WDNH FKDUJH RI
WKHVH PDXQJD 2QH RI WKH EURWKHUV ZDV DZD\

FDWFKLQJ HHOV DQG ORVW KLV PDXQJD EXW WKH RWKHU
EURWKHU ZDV DOHUW DQG VWD\HG EDFN VDYLQJ KLV

PDXQJD )URP WKHQ RQ WKH PDXQJD ZHUH QDPHG

NWLWWHUQ %LUG

ODWXNXWIBAOHHS\ %LWWHUQ DIWHU WKH EORWXKNXWIKR ZBIQW HH
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.DLZKDUH 7KLV WDQLZKD LV D JLD®W WW HQWDIDQ XK RDINEF R BSIDVQV
WR 1HZ =HDODQG .DLZKDUH QRZ UHMRHN DLQGWKHD SD QXR DVHK B |



7DUDPDLQ@XMNX WDQLZKD VZDP

EHORZ WKH 7DLQXL FDQRH RQ LWV
YR\DJH DQG KRZ UHVLGHV LQ WKH
7—PDNL (VWXDU\ DURXQG 2WDUD DQG
SDSDWRHWRH 2QH YHUVLRQ RQ KRZ
2WDUD JRW LWV QDPH LV 37H 3XNH R
7DUDPDLQXNX" 37KH KLOO RI
7DUDPDLQXNX

.DDKX 3ANHUH%ODFN #KIN LV RQH Rl WKH PRVW LPSRUWDQW WI
-NLWDL WULEH +DZNV DUH EURZQ EONWLYKWHHHD BW WV AD ORRGD ¥ I\

ODQXUHEZDPHG DIWHU WZR EURWKHUV ZHUH I0\LQJ WKHLU
NLWHVY 7KH NLWHV EHFDPH WDQJOHG DQG WKH \RXQJHU EURWKIH
IROORZHG WKHP DQG HYHQWXDQJXHDOLYHG LQ WKH 7DXUDQJD D
7KH HYHQW ZBAM FIIDAQOMMX WH H UHRZIHD QD

)O\LQJ .LWH’
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37H 0—QXNDQXNDWDQJDKH ARHVFROFBDYHUVLRQ DOVR LQYRO
+RWXURD :KHQ WKH 7DLQXL FDQRHRRU UM & X0ON ORI N D X
JR LQWR WKH ZDWHU +RWXURD EHFDOB XQKWDISIB\ GLW KDKL
NDUDNLD DQG WKH ZDND ZDV DEOH VHP PRQYMG +RZHYHU +F
XQKDSS\ ZLWK KLV ZLIH DQG VR WRBXKNDQ NG WIKHMI Bl YRH Q W
+RWXURD" 7KH DQ[LHW\ Rl +RWXURD

7KH WKLUG YHUVLRQ LV DERXW WK K HD Q3 (PR IQRNIK WUHH V
WKHUH DUH VWLOO D ORW RI PDQXMIOH WRWWH ZHUH PXFK |



