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6HPARQ "OWRGXPWRQ DQG EDANJLRXQG KHDM DQG VRADCFDUH [OWT LDWRQ 3DIH

6HPWRO 5HYIVHG P HWRGR®J\  Z KDWKDV FKDQIHG MIOFH " 3DIH
6HPWRO SWDIP DAWE VWSV VR Vi IMP  [QWMI LIDWRQ VSHALLE H DP SBV 3DIH
6HPWRQ SWDIP DWEVWMSY GHHS GLYH 1O SUDPWH 3D

$XVKRW 6XEVROQAHSHVWHDURK 7HDP GIGE\ ' U. DI (GIDUZ W -RH:  1A@DP V ( UF/ RANHWERRNH / IYID &DSSDUH@DQG &KDUIH
* IRWHW

-XO

ZZZ VXEVMZOPH QHW
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7KL HYDXDWRQ IHSRUASUIHVHQW WH UIHVHDURK RQ SK\ MIFDODRMW 1WA LDWMRQ 1Q WH * UHDWAU O DORKHMU KHDOM DQG
FOUHWWMP XQGHWANHQ E\ 6 XEMWOQRH EHVY HHQ 2 RREHU DQG O D ZDYH T7KWVIR@Z VD SWHYIRXV Z DYH
Rl UHMVHDURK FRQGXPWG ERVE HHQ 6HSWAP EHU DQG O DUK Z DYH

- DYH  UHVHDURK UHVXEOMG 1O WH JHQHUIDWRQ RI D VHUHVY Rl HLJKWSLDIP DWE \AMSV DQG UHARP P HQGDWRQV VR LOWI LDM
SK\ VIEDCDPAYIW [QVR KHDOM DQG VRAIDOFDUH M VWP V' 7KH UHVHDUFK WDP GDNHG HP HU HOWILOGIQIV VR SUHYIRXV Z RN
RQ * UHDWUO DOFKHWWUM VWP FKDQIH HYDXDWRQ DOG W | LYH HODE®IUY RI FKDQJH * 0 0 RYIQJ DUH FRP P WMG \R
GHVFUEH D VWP WDWLY FROMIQ® HYROIQ) RSHQQJ RSSRUMQMEHV IRU D SLIRFHW Rl RQIRIQ] GIDURLQI DQG
HYDOXXDVIRQ

7KV HYDODWRQ IQYROHG SUP DU WHWHDURK DQG GDW FRPUWRQ WIRXIK VHP LWUXFWUHG LOWAYIHZ V' Z VK
VSDUINSOXJV RUNH DIHOWRI FKDQIH Z KR GUYH WH LOMI UDWRQ Rl SK\ MIEDCDRWAW |RWZ DUG 7K1V Z DV DFFRP SDQIHG
E\ D QXP EHURI LQ SHU/RQ Z RUINVKRSV Z W NH  VSDUINSGJV DQG WH FRAMRQ RI 5 HIGIPIYH 3WDPAFH -RXUDDY
6HPMRQ  GHVRUEHG WH JHOHUDADSSIRDAK P HIKRGR®J\ DOG NH VWSV IQ GHVIBIO

/KHFHQWDODLP Rl VKLV Z DYH Rl LHVHDURK LV VR | RFXV RQ KRZ VIKH SUDJP DVIF WISV VR LOVAJ LDVA SK\ VIFDCDRYLW
LOVIR KHDAOK DQG FDUH DUH WDOQVDWVIQJ LQ SDRAFH Z KHQ DSS@HG VIR * LHDWAUO DOQFKHWHUV SURUW VKHP H DUHDV



° 2AAK AR2 1$2{ 2

%H RWH GHA1QJ LR WH UHFHOWP HWWRGR®J\ DQG IHVHDURK 11QGIQIYV MY 1P SRUBQWIR VHVIMH VAHOH DQG VBINH \VWRAN R
KRZ WH * UHDWIU 0 DORKHMMU KHDOM DQG SK\ MFDODRWIW QGVHDSH GHYHRSHG RYHU WH SDVWNVGHFDGH EXWP RUH

IP SRUBQNVEFDW Z KDALY DRAXD@ EHQJ GRCOH 1Q SUIDANAH QRZ DRRW* UHDWUO DORFKHVWMUWILRXJ K LGHOWN 1QJ SURUW
WHP HZ RWN

7KLY VHRPARQ KLUKQ KW D VXP P DU Rl WH @QGVHDSH DV LBMADWG IQWH IX@ DYH WHSRUAZ KIFK ADQ EH UHDG KHUH

) LODOB HSRUWN

0 RUHRYHU MY HYIGHOWDWIMLY | REXV L D@ QHG VR 6SRUN QI OQGV WIONQJ 1Q IW OWAWADMI\ DURXQG WH GUYH |IRU
VSRUADQG SK\ MEDCDPAWIW VR FROQHPWZ IV KHDOM DQG Z HEEHIQI QRWOJ \WDW

2 XU SK\ MFDODQG P HOVMIDOKHDOK LV RXU ELJJHWDWHW %) SK\ MFD@ DRAYH FDQ EH GHMAUEHG DV D
Z ROQGHUGKI MXQBRNVWRP XHK VKDWY JRRG | RURXUKHDOK DQG Z HIEHQJ

6SRUN QI@OG  &ROOHAWD] + HDOK DOG :  HEEHQ!
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J)LIXUH *0 ORYLQJ DQG KHDOWK LQWHJUDWLRQ MRXUQH\ DGDSWHG IURP *UHDWHUG6SRUW
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*0 KDV EHHQ RQH Rl 6SRUW (QJODQG 6( /RFDO @@\ 0y RN E a3y
PRUH UHFHQWO\ UHIHUUHG WR LQ *0 DV /3V VLQFH -XO\ 7KH IREXV RI
WKH /3V ZDV WARWWBEROE ED U U L KMKW RARI K QLD MM VAL I Q G

OHDUQ DSSURDFK LQ ORFDOLWLHYV

7KH MRXUQH\ RI WKH *UHDWHU ODQFKHVWHU /3 KDY E&HANY s B x B W G Ze4\0 « EZIN 40T

WKH 6XEVWDQFH HYDOXDWLRQ FRQVRUWLXP> @ VLQFH: 0'DDREK 7KLV

RQJRLQJ DFWLRQ UHVHDUFK VWXG\ DGRSWYV D UH D L¥W DSSURD F KEWR AR YR XBAV L Q J
VIVWHP FKDQJH DFURVV WKH /3 $ QXPEHU RI KLJK OWYHO,;SURJUDPPH

WKHRULHV ZHUH GHYHORSHG ZKLFK KDYH EHHO V\Qw%ﬁgj Lﬁ’yﬁhﬁlhvm
HQDEOHUV RI FKDQJH ZKLFK KHOS H[SODLQ KRZ W LW

SUHYDOHOFH Rl WKHVH ILYH IHDWXUHV RU FROGLWLREV"B™VKH VIVWHP FDOQ KHOS
WR HODEOH DFWLYH OLYHV > @ 7KH ILYH HQDEOH® V. _®BIUEKD A3 H *z 1Cade EH

GHVFULEHG LQ PRUH GHWDLO LQ VHFWLRQ WZR EXW FRQWLQXH WR SURYLGH D
XVHIXO OHQV IRU XV WR FRQVLGHU WKH VA\VWHP PDWXULW\ DFURVYV *0
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Q-XO WH' HSDUR HOARI + HDOK DQG 6RADCRDLH
LOWRGXFHG QHZ B IMDWRQ DI 1 HPWQ) WH J RYHUODORH
VMXRMUH DQG 1 LODOAQI RI WH S . VKHDOM DQG FDUH A VAMP
7KH+HDOM DOG&DIHSFW > @DV VHPARQV UHDMQJ
R WH KHDOK VHUYLEH 1Q ( QI @QG Z IW QRVBE®! FKDQIHV
LHDWG VR WPV DQG UHP W

e 1+6&RP P MRQQJ ¥RDUG Z DVIHQDP HG 1 +6 ( QIOQG
o —OWMJDWG &DUHYRDUGY -&%/ Z HH IOQARGXFHG Z IW \WH
LR®I DOG | XQPWRQ Rl DUDQILQ) KHDOM VHUYIEHV 1O

(QIOQG HWHOWDD HSOAQI WH SUHVIRXV FGIEDO
FRP P WRQIQJ JUIRXSV VHPRRQ

o 7KH ZHHJILYHQWH SRZ HUR GHWLP LOHP HP EHUKIS
EFD® EXVWHVH SDURHY/ Z HH FROVGHUHG VR KDYH WH
DELON FRADERWDWYHD R [P SLRYHWH FDUH KHDOM DQG
Z HEHQJ Rl WH SRSXOMRQ > @

JLIXUH -QWHJUDWHG &DUH 6\VWHP IRU 1+6 (QJODQG -XO\

, QW UIDWAG &DUH 3 DURHUKILSV ,&3V DUH D FRMERWWRQ RI 1 + 6 DQG GFDMXWRUMAY Z RINQJ HTXD@ DRQIMGHWH ,&% GFDO
P HP EHY YRAQWU DQGHRP P XQW VRADCHOMBEUWWHY 9&6( KRXMQJ VHIEHV DQG SXETF KHDWM
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7KH %@Y DV GHWLI QHG VR HQDE®I WH QHZ ® |RWP HG -89/ DQG -&3V\R

[P SLRYH HRW VHRRUZ RINQJ WILRXJ K FXGXUH AKDQJH DQG HOKDOQHHG
FR@ERWWYH Z RUINQJ

898/ DQG &3V Z LADOR \WUHQJIVKHQ SDUQHUVKLSY

EHVZ HHQ VIKH 1 + 6 DQG GRFDODXVKRUMIHYV DQG Z LK

QRFDOSDUQHYY LOFXGLQJ JURXSV UHSUHVHOWQD VIKH
SXEQF DQG SDIHQWSHU/SHAVIYH VIKH YROXQVDU

) IRP WH IRXQGDMWRQ Z RINDRRW* 0 1Q WH WIQ \ HDUWY/ SURUWR \WH VHFVRU DOG Z LGHUSXEQE VHUYLFH SLRYIMRO ¢ H

+ HDOM DQG 6 RADCE.DLH $ PMWY HNIGHONMDW 0 Z DVIQ D JRRG SOFH W H SHAWKHWH ERGLHV VIR VXSSRUAD FKDQJIH R

HP ELDFH WH QHZ [OWI LDWIG FDLHVA VWP * 0 0 RYIQJ KDYH EHHQ FX@XUH VRZ DUGV J UHDVIHU FRADERIDVRQ DQG NRLQW

ZRINIQJ > @
| DHOMAMI] WH 1OMI IDWROQ WLRXIK WHUZ DLVRI Z RINQJ QHVY RUNV

DQOG ALRW VHRRUSLRP LOHQFH 7KH* 0 0 RYIQJ EWDQG HOFRP SDWHV
WH | RXQGDWRQ Rl WH $PAIQ WDWP RYHP HOWDQG DPAYIW LV SDUARI
HYHY RQHV UHVSRQUELDN DQG WH EHQH LW DUH ELRDG LDQILQJ [LRP

7KHVADWI\ SRIQW VR RWHUH WILRDODQG
IOGIIGXDOFRP P XQW DQG VRAHWEO

HOYLLRQP HQWARK DABIQU HV LHDMQJ R D
VWHVWRKHG KHDOM Z RUNIRURH DV D UHVXG\RI

$ARW* ULHDWUO DORKHVWMUWH -EWAT LDWAG &DULH 3DURHUKILS &3 KDV IOAUHDMQJ GHP DQGDQGZRINRUFHRUMY > @

UHAHOW OXQFKHGWH* 0 &3 6\WDWI\ > @GVEHIIQV KLIKQIKWQJ WH FRXS®IG Z W WH UHFHQADXMMUW P HDVXUHV
FKDEIQIH IDAQ) * 0 GXH VR KHDOK, LOHT XDDAHY DRLRW WH LHIIRQ DI HPAQ) WH SXEQE VHUMERY WH HIHRWR
QRWQJ WH WIUN DQG VI QUIFDOWGILT HHQAH IQ @H H SHABQR. EHVE HHQ WH&9  SDOGHP LE DOGDFRWRI QYO0
WH GDW\DQG P RW\GHSUYHG DUHDV \ HDU/ G HIHOFH |RUP HQ DQG FUVHY

\HDW/IRUZRP HQ > @
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2 QHDIP RIWH: DYH WHVHDURK Z DVVR P DS WH NH\ LQI XHQPHLY DALRW WH KHDOM DQG FDUH @QGVFDSH DQG R
IGHOW\ WKLRXJIK TXDOAMWYH DQG TXDWRMYH UHVHDURK Z KDWZ DV | DAMAMQI FKDQIH 1Q WHUDUHDVRI Z RN $
VRADOOHVE RUIN P DSSIQJ DSSURDAK Z DV VBNHQ DQG WY P DS IGHOWIHG D ALFXIMERDUG Rl WH VSDUINSGJVDQG

RWHULP SRUBQADIHQW Rl FKDQIHZ KRP WH\ LGHQWIHG 7KH RXVEXW Rl WL H HIAVH FDQ EH VHHQ EHBZ DQG
P RUHGHMBIOFDQ EH IRXQG IQWH: DYH  UHSRUWV

)LIXUH 6SDUNSOXJ QHWZRUN PDS LQWHUYLHZV RQO\FWER )qa’« @wEK {2/ t@by « ( WAR@WWA T U JEG2éw
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7KH DQDOMY Rl WH YDUHG DQG UFK
GOV FRPWG EHVE HHQ 6HSWP EHU
DQG O DUFK SRIOMG \R
HLJ KWSLDPWFDOAMSY RUEHKDYLRXLY/
WDWZ HH GHHP HG XVHI XOR WH
LOWI LDWRQ RI SK\ IEDCDRWAW
DRLRW WH KHDOM DQG FDUH A \VAMP

JLIXUH (YDOXDWLRQ NH\ UHFRPPHQGDWLRQV SUDJPDWLF VXSSRUW WR V\VWHP L1
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6XEVWVBOQFH KRWMG D FR GHMJQVHWRQZ W * 0 0 RYIQJ FHQWDCDQG ( [ HEXWYH P HP EH/IQ -X® $1\WUD
DWHYLHZ Rl ZDYH IMZ DV DI UHHG WDW.DWHUWDQ UHSHDWQJ WH VXUH DQG P DSSIQ) H HIAVH MZ DV GHHP HG P RWH
XVH XOR WHW VWP DRRU/ VR EH DE®! VR | XUMHUDUAEX@W WH Z D\ V1Q Z KIFK WH SURUW DUHDV DAIRW* UHDWLU

0 DOFKHWWMUZ HH  GHYHBRSIQJ DQG SIRJIUHWMQJ DQG P DNQJ XVH RI RUREMHWQJ WH FRQGMRQY G-MAUEHG Z IWILQ)
WH SWDIP DWFWMSY $WKLY Z RINKRS D Z RINQJ QMR WH |R@Z 1QJ SURUW DUHDV Z HH IGHQWHG VR EH WH IRFXVRI

WLV WXG

$ PAYH 3 LDRAFHV

" HFRQGMRQIQJ DQG ) DAY 3UHYHQMRQ

+ HDOM DQG&DUIH: RINRUH: HEHQJ

+ HDOM LOHT XDOAHV DQG6( 1

[LYH: HO

0 HOWO HDOM DQG: HBHCQJ

SURUW &MIFOCEDWZ DLV S5HVSULDWRY &9'  DQG &DORHU
. KIBGI<RX : DWVXSSRUNRUWRWH RQ Z DWQJ QAW

. RP HQV+HDOM $JHQGD
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/KHP HWRGR®&J\ IRU: DYH 1QWD@ LOQOYRAOHG DVHUHVRI VSDUINSAJ Z RINVKRSV R
FRQYHQH DRARY DARWWHW WP DQG HQDE®I GHEDW FRP P XQW RI SUDRAAH DQG
J DWHULOMI KVWID UH GRWYH SUDRAEH DOQG D @P IWAG QXP EHURI LOWAYLHZ V

6SDUINSOXJ : RUINVKRSV $ VHUHVRI Z RUNVWKRSY Z HIH VRKHGX®IG DQG VE R 1Q SHURQ
HYHQW VRRN S@FH 1Q FHOAMDA DOFKHWMURQ W' HRHP EHU DQG W) HEWKDU

1 XP EHWZ HH®Z GXHWR FRP SHWQJ GIDU FRP P W@ HQW DQG IMZ DV WHQ GHAGHG
R UHVIEZ WH P HWRGR®J\ DOG LHYHUAR SUP DU TXDOIMWYH .OMUYIHZ GDVID FRGBPWRQ $
WRVBCR  SHRS®! FKDUDPWMUMHG DV VSDUNSQ(I V DWMQGHG WH VE R 1Q SHWRQ Z RUNVKRSVY
Q LQGMGXDY

6SDUNSOXJ ~QVHUYLHZ V $V ORWG DERYH WH NH FDBOWDRRLY Z IWIQ WH KHDOK DQG
FDUH M VWP DUH QDDA YHY EXVA LOGINIGXDE 5 DIHUWDQ H SHRWQI WHP VR FRP P LW
UHIXQUWP H1Q SHIRQ WHWDP GILHPMG UIHVRXUPH R FRQGXPWQGLYIGXDAQ GHSW
LOMUNEHZ V DAFRQYHQHQWAP HV I RUWH VSDUINSOUJV $ SXLSRVHIXO/DP S®IZ DV FLHDMG
ZIMWH* 0 0 RYIQI WDP 1Q RUGHUWR RIIHUFRYHIDIH R D@RI WH SURUW DUHDV GH LOHG

HDUHU Q@ [OMUHZ V
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(P EHGGLQJ 0 RYHP HOWQVRR + HDOK DQG &DUH 6\ WP V ( YHOW?2 QORH Z RUINKRS
DMIQGHGEY  VI\VWP SDURHW/RQ W -XCH $LP HG DWW+ HDOK DQG &DUH M VIMP

SDURHY LOYROHG Z IW DQG LOMUHWMG 1Q JURZ 1QJ DSSURDFKHY WDVWXSSRUAP RYHP HOW
DOG SK\ VIEDCDRWW SO\ LQJ IW LIRGH O 1P SURYIQI KHDOM DQG FDLH 1Q * UHDWU

0 HWKRGV 6 XP P DU

0 DQFKHVWMU . H\ DIP VRI WHZ RUINKRS Z HH VSDINSO( LOGLYLGX DAY DFLRW VE R 1O
¢ 7R VKDUH WRUHV DQG SLRIUHW DRIRW* 0 SHU/RQ Z RUWKRSV
e 6KIOH D @ KWRQ DQG LDIVH DZ DUIHOHW RI GlLI HHOWDSSURDFKHV VSDINSOXJ LQGLYLGXDE YLD LQ GHSVK
e 6KDUHGDUDIQI DQG HYIGHORH EDVHG Z D\ VRI Z RINQ (L(E)V'"éﬂgg& 0 RYHP HOW YHOW
o SROOHPWZ I RWHWY GUYIQU WLV Z RIN IR DG S HRS O

e /RRNDKHDGWR NH\ SURUMHY DQG QHZ RSSRUMQMHY 5 HI IFViYH 3 LDFWFH VP SMVAV

5 HI GIFVIYH 3 WDPVIFH 6SDUNSQXIV DRIRW WH M VMP Z HUH LOWRGXFHG VR 5 H GPWYH
3UWDPWEH P HKRGR®J\ YID WDIQQJ DQG D WP SOW Z MK SUH GHILOHG H DP SBNV 7KH DIP

Rl WLV Z DVIRUNH DRVRW/ VR GRFXP HQWZ KDWH DFV® WH Z HH GRIQJ VR HODE®! SK\ IFDO
DRAYIW LR WH KHDOK. DQG FDUHWV VWP Z K\ DQG Z KDWZ DV KDSSHQLQJ DQG Z KDW
QHHGHG VR KDSSHQ QH W-QVR\EO WP SOWAVZ HH FRP SIBIG DQG WHP DWFD® FRGHG

E\ WHSHWDUK 7HDP Q@  UH GPWYH SUDPWEH WP SOWV
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7KLV Z DYH Rl HYDOXDWRQ Z DV DIP HG DAGOMADWO] VBQI LEG! UIHDOZ RUG H DP SOV RI Z KDWY | DAQMA] WH LOWMI LDARQ
Rl SK\ VIEDCDPW/W DFLRW WH KHDW. DQG FDUH WA VWP 1Q* UHDWIUO DQFKHMMU 8 MQJ WH  SUDIP DWE UHVSRQVHV
IGHOWIHG DV XVH XCFRQGIMRQV RUI DAIDWRY HOYLLRQP HOW VR HODE® LOWAI LDWRQ DV D EDANGLRS DBRQIMGH WH I LYH
HODE®ILY Rl FKDQIH Z DVIP SRUBQW-Q GRIQJ WLV Y SRMEGI R

S UAEX@W Z KDALY | DAQAMQJ LOWI UDARQ DQG WML WKHVH FRQGIMRQV DUH KHSI XAQ SUDPWFH
5 HILOH RUUHYIVH WH SUDIP DWE UHFRP P HQGDWRQV Z KHUH QHRHWDU
8 QFRYHURWHUFRQGIMROV VR HODE®I RUEDUIHY/ VR [OWMI UDARQV DV WH. SURVHQWIKHP VHOHV

7KLY VHAARQ EUQIVVRIHWHUNA GMRQVIWRP DQRI WH TXDOMWYH P HWRGV DI DIOWYMH HIKWSWDIP DAWF
UHFRP P HOGDWRQV |R@RZ 1QJ WLV VXP P DY FDVH WXGEHV ILRP WUHH SURUW DUHDV DUH SLHVHOWG VR GRRN DWIKH

FROGIMRQV 1Q WH LRXQG
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7KH DQDOMY IQYROHG D 1 DP [IDUVDWRQ DOG WHQ
VXEVHT XHOWFRGIQJ ILRP  IOWUYLHZ WDQVRUSW 4 XRWV
ILRP WH LOQMINHZ V Z HH WHQ FREMWG DQG YLVXDID
UHSUHVHOWMG XMQJ P RVDIE GIDJWDP V VR \VKRZ \WH
ILHTXHOR RI TXRWV DAIRW HDFK WHP H

7KURXJIK XMQJ WH | LYH HODE®L/ Rl FKDQIH DVD SWH

H MAQ) FRGIQJ ILDP HZRIN WH  LOWUYHZ V DBRQIMGH
WH  5HGPWYH 3WDPWEH HOMHY Z HIH WHP DWED@
DODOVHG DQG FRGHG XMQJ 1 9192 \RIVE DUH

$OMRXIK WH GDIWDP VVKRZ Z KIFK WWHP HVZ HHP RWV

SUHVHOWSLRP LOHOWZ IWKIO WH GDVD WH. GR ORVWKRZ
WH TXDQMWYH GHSW Rl HDFK WHP H DQG WH JUXWH 0 RVDIE FKDUN@GAAMWI WH TIHTXHOR RI WWHP HE\ HODEGIURI FKDQJH

[ OMUHOMROWKILS EHVY HHQWHP HVY 7KHWH RUH
LOWVHZ V DLRXQG NH WRSIEV P HOWCKHDOM DRAWYH

SWDPWEHY  QRQ FOQIFDOSIHYHQWRQ Z HUH JWRXSHG \R
IRPP GHHS GLYH FDVH WXGIHV RQKRZ  SK\ IEDCDPWYIW LV
EHQJ LOMI UDMG LOR KHDOK DQG VRADJADWH
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7KHGIDIWDP RSSRVIW KLIK@QI KW WH VSUHDG RI

WHP HV HP HU HOAWDRLRW WH [QMUEZ V Z WK
VSDUNSOWJV DQG UH GPWYH SUDPWFH HQWHY DURXQG
YDU 1QJ SURUW DUHDV R KHDOM DQG FDUH 7KH
DODOMY VKRX@ QRWEH Y1HZ HG DV D WIMWAMED@D
UHIDE®! TXDQWEMYH P HDVXUH + RZ HYHU WKH 1L XURV

DUH KHGI XAQ LANMADWI WH H MMORH RI DQG YRAXP H
Rl H DP SGVRI KRZ WH SWDJIP DWF UIHRP P HOGDWRQV

DUH EHQJ VHHO DV HYIGHOWQ SUDPAFH

MWORWE G WKDWMH LGHD WWMDWSK\ MIFDCDFVIYLW DV D
FRUH SURUW | RUVKH KHDOK DQG VRFDCOFDIH VSDFH
Z DV REMVHUYHG WH P RWWAP HV Z IWILQ W(H QDULDWYH

FRQYHU/DMRQV 7KL SRIOV W WH IORHMQJ ZHIKWRI ) jxiH 0 RVDIE FKDUNGXMVADAR) WH | LHTXHOR Rl WHP HE\ SUDIP DWF
HY1GHOFH WDWA WMP FKDQJH UHT XILHV SRAR DQG UHARP P HOGDWRQ

SWRAFH VR HODE®! VXMALOHG FKDQJIH
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2 UJIQDGEHFRP P HQGDWRQ XVH H IMARJ GDVID DQG LOVLI KWK LI K@ KMQJ LOHT XD@W RI DFFHW RU
XSVIDNH VR SK\ VIFDCDPYLW RSSRUMXQIVIHV VIR HOVXUH QR FRP P XQIVIHV DUH Hf FOXGHG JRLQJ
|RWZ DUG

7KWRXIK WH TXDDAWH Z DYH  UHVHDURK P DQ. SUDPWARQHLY DQG M VWP DIHQW Z RINQJ DRLRW YDUHG KHDOK
DOG FDUH W VWP DUHDV VSRNHRI WH [P SRUBOFH Rl XMQJ TXDON DQG UHIDE®! GDVID VR GLUHPWIKHUUHVRXUPHV
DOG IP SRUBQWD VR DAMMWHP P HDVXUH WH IP SDPARI WHUERG Rl Z RINVR [P SLRYH SLRIWDP P H RUVHUYEH
GHOYHY DQG HYIGHOFH IP SDPW7KH IRERZ 1Q) TXRWV DUH LOA\ADWYH Rl WH Z D\ V1Q Z KIFK GDVID DQG IOV KVWDUH
EHQJ XVHG VR | XUMHUWLY P DMMRQ VWKPMUHG DURXQG D QXP EHURI SUDPAWFDOASY

S &RQW VKDAOVH GDVID Z WK FRQYHUVDVIRQV Z MK GLLHRVRUDVA H SHUWV Z KR NQRZ  VKHLU DXGLHQFH GDVID
VIR VWWWKH DWXP SMIRQV LQ Z KDWWKH GDVID SDWIALRV DUH LGHQW\ LQJ

6R ZHNQG Rl SXWKH VZ R DQG VZ R VRIHWHU DQG \DIG  Z HD . XVH GDVID | RURXU GRFDODUHDV Z KDWDUH WH SLRE®P V DQG
Z HYH JRWDQ LGHD Rl KRZ ZH P LJKWXW H lKH SUP DU FDUH Z KDWDUH WWH EDULHWY' $OR Z KDWDUH RXU HODEBIY 8 Q]
GIYHOGDVD Z H FDQ VU HWSHRS® DWUMN RI GHFRQGIMRQLQI DQG GDVD LQ VAP V Rl Z KDWGRHV WH WRW WADXV %KW, DOR , P D
VR RQ 9%XWZ H QRWRQ® GRRNLQJ DWWKH SUP DU FDUH GDVD |RU EL) EHOHYHULQ FRQUXAODMRQ DQG VSHDNLQJ VR RXU
H DP S®! ZHUHKDYLQJ FRQYHUDMRQ V Z LK VIKH &RXQFLODLRXQG FRP P XQW 7KHP DUNHMQJ LQ ( FFBNV LV D UHD@ JRRG
SGDVID LGHQW\ LQJ @SHRS®! Z KR YH JRWSHQMRQ FUHGLWRU RVKHU H DP S®1 Rl VADWEHFDXVH Z KHQ \ RX GRRN DWWKH GDVD | RUVKDW
EHOH LW RUP LJIKWEH KDYLQ) DWIMMG ELQV SXWRXW I RU DUD IMWKRZ V\ RX VADW$ ( DGP LMMRQV | RUI DAY LV UHD@

H DP S® Z KR FDQ WQHFHWDUO JHMR WKH HQG RI V(H GLLYH KUK LQ WH DUD
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0 DQ Rl WHVSDINSAUJV IQIRWP HG XV DERXWKH 1P SRUMOQAH Rl XMQJ SXEQF DAFHHVWE®GI KHDOM GDW DBRRQIMGH TXDOAWYH

IOMIKWRP WHRRP P XQWHY + RZ HYHUWHH Z DV\WWAD | HHAJ DP RQIVD QXP EHURI VWAINHKRGHW WDWIMH DYDIDELDN

Rl GDW WDWHRXG KHS WHP  DUAEXOW HWHUWHUFDVH RUWHUILP SDRWZ DV GLLEXOWR REVMIQ DVWH IR@Z 1QJ TXRWAV
KL KQ KW

7S &RP SLBI D VHWRI WKWHG VRXUFHV Rl GDVID DURXQG SK\ VIEDCDPVYLW BIYHY GRFD@  HVSHFLDE LQ UHMVRQ VR
LOHT X DAVHY GDVID

7KDW/VRP HMLQJ " MVWARX@QWIXIWMILQG 7KH UIKWEDWD GFD® DQG” FRX@QWHYHQ SURYH WDVIMHH Z DV DQ LORUHDVH LQ SK\ MEDCDRRW 1O
WHVH SUDPWEHV DV” GLCQWAYHQ KDYHD P HDVXUHWR DL Z K\ WDWZ DVJIRRG "WKDUS 1L \ RX FRX@ JR DUP HG Z W WY SRFDCKHDOM GDVB@R \D\
GRN " NQRZ \ RX GRQWHADQ VSHALLE IXQGEQ) IRUWLY EXWIL \ RX FDQ MWKDYHWDWRQ) WP YIMRQWR [P SURYH\WH SRSXOWRQ KHD®M 1O\ RXU
DUHD LQ ILYH\ FDW/\ RX @EH EHMAUSQ KIMAQ \ RXUFRUH | IVFDCSURUMIM@ VW KDUG WRXJIK - EHFDXVH HYHY WIQJ IVGUYHO B\ WKRWAIMP JRDOYDQG
IXQAQI DQG LQ RXURXUHINKHDANFDUHM VMP V P RGH. IV VR WKW WIQN RWMHUWIQIY MVWWCHWEE® JHASURUMY HG

2 QHRI WHEL) WIQIVDERXWRXUBQ) WP FRQEWRQV DQG DOR WH VI | DURXQG SK\ MIEDCDRAYW 1V DERXVWIH HT XDOARY DQG LOHTXDOMY 7KHH
DUIHRQ® VRP DQ FDWHYDQG Z HNQRZ WDVWKMH, UHIX@EXWZ KRVIRIQ)" : KRVDMQAQ)" : KR' <RX NQRZ Z KHHIQ0 DOFKHAWMUDUH SHRS®!
FRP 1QJ 1URP @V(G EH UHDED XVH XOR XQGHIMIQG WH FDWKP HOADUHD <RX NQRZ  DQG QRVWMIVWLRP RXUMBMAVRY VHIMEHY EXVWDOR 9&) ( SHRSG!
LOYROHG LQ SK\ MEDCDRAWYIW ” Z RX@ D\ WDWZ HYH DVNHG GFD@ | RUVRP HRI WIDWEDWD DQG Z H MVAGRQWKDYH W
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S -GHOW\ DQG WIQSRWWR VKH VAW WXKWHG ERG\ RI NQRZ BGiGI H VIKDWVXSSRUN VKH FDLP - VIKDWSK\ MIFDO
DAIYIW SRMMYHO 1P SDRW P HOVIDOKHDQAOK

" WILCON NQRZ 1QJ KRZ IWSK\ MEDCDRAMMW  DIHHRW WH FKHP LFDOY 1O\ RXUEWDIQWR P SURYH P HOWRCKHDOM \WDWIHN SHRS®IRQ

ERDUG WH QNHW NQRZ ZKDW/ JRIQJ RQ LQWH EWDIQ " WILON WY JRRG | RURMHUSUDRNARCHY/ MR NORZ WDVWKHHY DQ HMGHORH
EDVHIRUIW:  HUWH QRO WHHJIRIQ] Z HOMVIR IRUD Z DOIDQG\ RX @ HHIEHMAUNIRZ 1QJ Z K\ WP DNHV\ RX THHO

ERAMA

5HFRP P HQGDVIRQ DP HQGP HQW) DAMAW WH LGHQW LFDARQ DQG XVH Rl H MAQI GDVI DQG LOWLI KVKLI K@ K\WQJ
LOHTXDON Rl DFFHW RUXSVBINH VR SK\ VIEDCDPWYIW RSSRUMQMIHV VR HOVXUH QR FRP P XQWHV DUH H FOXGHG JRIQJ IRWZ DUG

&UHDW D UHVRXUAH Rl VHRRUGDW VRXUAAY DQG D EDON RI GPDW SDHNV DQG VRXUHHV Rl LOMI KWIR VXSSRUNMBRHDO
SWRIWP P HV
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2 WIQDBHRP P HOGDWRQ FUHDVA FR SURGXFHG P HADJLQJ SRUARAR RI UIHVRXUAHYV WDVWSHDN VR DO
5 VKHP  VKDSH DQG LQI OXHQFH WHLUUHVSHRRYH DXGIHOPHV 1O LIGHQWLDE®X

GIYHY Rl WHW VWP DOG KHG

WALP VDQG Z W P HDI HY WDWHVRQDW Z W WHP

TKIRXJK WH TXDOMWYH ZDYH UHVHDURK KHDOM DQG VRHDCHIUH VSDUINSQUJV Z RINQJ DHIRW YDUHG KHDAOM DQG

FOLHWV WP DUHDV GFVAUEHG WH 1P SRUAOAH RI KDYLQJ LHOVRE®

P P XQEDWRQV DQG FRQYHU/DWRQV Z W \WH

YDUHG DXGIHQPHVWH. Z HIH VHHNIQJ VR 1O OHOFH 2 1WIQ WH VSKHUH RI LOMQGHG LQI XHQFH LY QRWKH SXEQE RU

Z KIEK IVIDP 1GDU QRQ WUHDWQIQJ DOG

LWADWYH RI WL SUDRARH

P P XQWHVIQ Z KIFK WH Z RIN EXVVRWHUVHRRY/ RUFRR@IDI XHY 6 HHNQJ RXWD QDULDWYH DQG QI XDJIH
P SEP HOMY W WHUZ RUG LVIP SRUMQWV/KH IRRZ 1IQJ TXRWY DUH

71S 1 RWR EHVHHO DV VWAQJ RVKHUWY Z KDWKH\ DUH GRIQJ Z LRQJ FUHDWA FRP P XQLEDVIRQV VIR FDSVIXLH
ERVIK SXEQF DQG FQQLFDOVSDFHV

" WLON KHDAM FOUH SURYLGHLY DUH RV VAHFBWHDCRI SXEQEF KHDA SHRSBIRUSHRSGIFRP 1QJ 1IQTURP D GLITHHMW

b B\ W

VHRRUDQG HYHQ WRXJIK WA

P VOHWH UHNMWIM Q) VR KHS

Q) WHP KRZ VR FKDQIHDQG KRZ VR LXQ

WIQIVDQG KRZ R GR WDWFDQ EHIQMSUHMSG DVWH. DUHQRWERIQ) WHUNRE FRUHAD@
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( QUXUQJ KDYIQJ SROAFDCDQG LQI XHQWDABDGHY RQ ERDUG Z DV IGHQWIHG DVIP SRUBQWR VA VWP FKDQIH $V VXK WH
OQIXDIH 1O Z KIFK FRXQATRLY RURWHU®DGHW DUH EUHI HG 1V FUXADOR HOVXLHEX\ 1O DQG DSSTEDELDN 1O WH LRRP VDOG

IRKP VWH RSHDWM

7S 5DlVH DZ DUHQHW DQG EUHI SRAMFDCDQG LQI XXHQUDOFRP P XQIW BIDGHW DFLRWVIKHW WP JR RXWDQG
P HHWIKHP

" P DNH\VXIHWDW EUH DQRXUFRXQWHIRY/ DQG P DNHVXWHWDVWWWY IQ FRP P XQW UMTHIWNRXP VIRUHYHY ERG " P DNHVXWH
WDWDQMHFRP P VONH GLVXHVHMEHFRP PV KHDOM 1P SLRYHP HONARP P VWWH FRXQHCOHRP P VIWDWAKH DQNORZ DERXVWV' 'YH
DOR D\WKDUHG D EUH ZIW GWRI RXURRP P XQW JURXSV ™ WIONWDW/ NA " YH DRMD@ JRQHRXWDQG P HAMIHP

"YHP HAWRP HRI RXUHMQLE P LORUW FRP P XQIW JURXSV * YH DRXD® JROHRXWDOG \VDIG WIVIVFRP 1Q) WLV P DUNHALY]
P DMIDQVFRP 1QJ) : RX@\ RX EHZ L@ VR XVHIZ KHQ IWFRP HY RXWDQG WRVHWSH Z KDW FDOVRIVWNGY WDWDQG HIDIHP HOW
VALY WDW RX NORZ WH QH-G\R VHHZ K\ WY UHBIYDQMNR WHP  6R VW DERXWIDNQJ I \ RX XVHWLY IWOEH UHD@ JRRG IRU\ RXU
FRP P XQW DQG\ RX @\ RX NQRZ  WIHVH DUHWH EHOH W

S HFRP P HQGDVIRQ DP HQGP HQW &UHDW FR SUIRGXHHG P HAMOJIQJ  SRUARIR Rl UHVRXUHHV WDW/SHDN VR DQIBIYHY Rl WH
VMV WMP DG KHSG WHP  WKDSH DQG LQI XHQAH WHUUHVSHRAWYH DXGHQAHV 1Q LlGHQWIIDE®I WALP V DQG Z IW P HWADI HV DLRXQG
3% WDWIHVRQDW Z IW WHP
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2 WD HARP P HOGDWRQ  &ROWOXHWR IGHOW\ QRFDOFRP P XQW FKDP SIRQV RUWKMMG

WDOWP WKLY 1O GFDONV VHWQJ V VR DRADV FROGX W DQG WDQVDMVRUY Rl SK\ MEDCDPWIW P WD LQJ

DQG WH SURP RARQ Rl SK\ MFEDCDRAMMW 1Q WH K\ SHUGHDOA WMP

TKIRXJK WH TXDOMWYH ZDYH UHVHDURK KHDOM DQG VRHDCHIUH VSDUINSQUJV Z RINQJ DHIRW YDUHG KHDAOM DQG
FOUHWV WP DUHDV GFMAUEHG WH 1P SRUAORH RI DXWHQWAW DQG EHTH Rl WH FKDP SIRQVWH DQJ QHG
WHP VHOHVZ W 0 DQ\ VSRNHRI H DP SGIVRI EIRJUWDSKIHY DQG EDANJWIRXQG H DP SGVRI Z RINWDW

Rl WH [P SRUMOFH Rl WL

P SEP HONVWHXVHRI SK\ MEDADRMW DV D SLHYHOWWYH KHDWM DQG FDUH VRGMWRQ DQG RUSHU/RQDOMRUERHV

7S $@QZ LMWK DQG GDW ILRP FLRW VHRAVRUH SHUW IQVKH I IHG  VHHN RXWWIKH LWL KWSHRSMH

6R REYIRXWD WHNH SO\ HYIRUP HZ HHWH IOMODCSXETE KHDAIK WDP WDW Z DVZ RINQJ Z W %4-FDXVH LY MOW
P\ QRUP DCEDJ >CRWP DARBI@ RX NQRZ P\ QRUP DCEDJ LV FIRIFDXZ RINDQG” KDG VR GDLO D BWWRP WHP DERXW

KRZ \WH®&FDOX VWP VVZ RINDQG KRZ R JR DERXVWNIQIV 6R” Z DVQWMWAEDLILQJ 1O MWWWMIONQJ ” FRXG

b R

Z KDIMYHU” Z DOWMG
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71S 8 VH\ RXUVIXWWHG VWUDQWP WHUDV D J DVANHHSHUDQG LOWALP HGLDU VIR RSHQ GRRUY LOVR VHRVRRUY DQG
FRP P XQIMHV\ RX Z DOVWR LQI XHQFH

+HZ DV DE®I EHFDXVHKH LY D FIIHDQ KHZ DV DEGI VR FROWRNNH SUDRNAH RUSUWDRNAHY DQG DUDQIHP HAWJV Z MK YDURXV
SHRS®! 1.Q WH SIDRNFHWDWDQIHITURP  \ RXUUHHHSWRQ WA T ViR SLDRWNAH P DQDIHY DQG QXUAHVRI \RXNQRZ  \ HDK KHDAM DQG
KHDOMHFDUH DWAMBCHH DV Z HD

6RILRP DM WMP VZIGHDSSUIRDRK WH* 3 SLDRWAHY DUIHKDSS\ VR SURP R \WH SK\ MEDCDRAMW P DWLIDO
/1S &DSMDAVH RQ DQG VSHDN VIR DXVIKHOWE LOVIAUHWAZ KHQ \ RX VHH W

$URXQG WH DRRYH SUDRWFHWHNA - UHDWROWKLSY KDYH DQHRP HILRP \ RXUSWDRANH P DQDIHY/DQG” GRQWNQRZ UL ZHYHEH)
AN RUZ KHMHIWLY Z RX@ Z RIN DR RW DORWHUSDWK  EXWKH IRXUR WHP VHP \R EHYHY LOMHWMG 1Q KHDA DQG SK\ MHDO
DRAMW

"W/ IP SRUROQNR JHNWKH W KWEHRS®GI DQG WRVHZ KR JHNV W
5HFRP P HQGDVRQ DP HQGP HQW -GHOWN\ GRFDCRP P XQW HKDP SIRQV RUWXMMG WDV WAL 1Q GRFDON VHWMOQIV VR DRV

DV FRQGXIW DQG WDMDVMRYY Rl SK\ MEDCDRMMW P HWDJ LQJ DQG WH SLRP RARQ Rl SK\ MFDCDRPAW 1Q WH K\ SHUGHDO
VI WMP
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2 WJIQDCEHRP P HQGDWRQ $ANQRZ BIGIHP HOWINDWKHUH DUH DOHDG\ VRP

| DOVIMAE WDIQLQ)

RSSRUMQMIHY DOG UHVRXUAHV DYDIME®! 1 R QHHG VIR UHFUHDVIA EXVHOVXUH C

D\ HOV Rl VKH VA WIAP

KHDOK. DOG FDWH

KDYH DFFHW VIP H DQG LHVRXUFHY W XQGHUMIQG WH EHOHNIW RI LOWAT LDWJ SK\ MEDCDRAMW LOWR

TKIRXJK WH TXDOMWYHZDYH UWHWDURK YD [OMNMHZ V Z RINVKRSY DQG UH GRPWYH SUDRWAH D QXP EHURI

KHDOM DQG VRADCHIUH VSDINSAJV GAMVAUEHGWH Z D VIQ Z KIFK WH Z HUH DPWYHO
DARRW WHUQHVY RUNV

SWRP RWQJ H MAQI WDIQIQ]

S ( GXFDVM I LRQVOQH WD | VIKLRXJIK RITHWY VXK DV SK\ MEDCDPFVIYIW FRQLEDOFKDP  SIRQVWDLOLQJ WR

VIKH\ FDQ FRQI LGHQV® FDVFDGH VKH P HWDJH VR VIKH FRP P XQIW P HP EHU/LQ P

RWAQHHG

7KHSOQ Z DV U@ \R GRN DWKHVH* 3 SUDRWNAHY DQG VHHKRZ Z HFRX@ SURP R SK\ MFEDCDRANW WILRXJIK V¥ R
P DIQ UIRXWV 6R WH [ LUMRQHZ DVE\ HEXFDWI WHWM | 1Q SK\ MEDCDRMMW @ HZ HHGRIQI WDWKIURXJIK SK\ MFDO

DRMMW FKDP SIRQVWDLQQ] WRD@B&Z WHP VR SURP RM WDWR SDWHON
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7S 3LRYLGH I XQGHU/ DQG FRP P DWWLRQHUY GDVID VIR EXLAE VWURQJ EXVLQHW FDVH | RUUHVRXUFH
DARFDVIRQ VR HQDE® H SDOVIRQ DQG FROUQXDVIRQ Rl LQIMDVYHV

W2 DV REVHUYHG WDWDGGWRQDOHVRXUAHY Z HH HAWHOWDOR H SDQG SLRIWDP P HV DQG LQWDWYHY WDWKDG
EHHQ SWRYHQ VXAFHW XAQ RUGHUVR HOKDOQRH 1P SDRWHDRK

"VWKDVEHHQ X XOBEXWZ HKDYHQW RWADSDHW W ZHQHHG P RIHP RQH Z RX@ DRAXD@ QHHG P RIHP RCH
P RIHSHRSGIP RHNQG R SUIRMPAP DQDIHY MR EH DEBGIVR H SDQG WDWA RX NQRZ VR JURZ \WWDWP R(3- D@
P LUKW

"W2. PHIOWK 1QDAQG IO RXWEXW RX QGHHG\WRP HERG Z IWILQ \WH RUIDQ DWRQ VR EHWDWEUIYHUDV Z HD

5HFRP P HOGDVIRQ DP HQGP HOW( QUXUH @\ HYW Rl WH W VWP KDYH DFFHW WP H DQG UHVRXUFHV\R
XQGHIMZOG WH EHOHI W RI LOWMI UDWQJ SK\ MIEDCDRWYIW LOVR KHDOK. DQG FDUH 6L QSRR WH Z HDOK R

H MMOQJ WDLQIQ RSSRUMOQMAY DQG UHVRXUAAY DYDIMDE®
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2 WJIODCEHRP P HOGDWRQ &DSIMIDMHRQ* 0 0 RYIQJ DV DQ HAWBEQ/KHG EUDQG | RUSK\ MEDCDRWW 8 VH WLV R
SXVK P RUH FKD@MQJILOJ GLVFXVMRQV DWD MWUDVIAI LE GIYHOWR UHDOVH WH SURUMHY Z WO WH VADWAT\

TKIRXJK WH TXDOMWH ZDYH UWHVDUK YD lOMIMHZ V Z RINKRSV DQG UH GRWYH SWDRWAH D QXP EHURI
KHDOM DQG VRHADOHDIH VSDINSQAJ V LGHOW HG WH QHHG | RUMADW LE GIDGHYY/ Z KR XQGHUAMQG WH UDWRQD®! DQG
SRWIWDOLR®I RI SK\ MEDCDRMW 1Q WHUMRRYY

7S 6HHN RXVWWMADVIAI LE BIDGHUY Z VK BIYHUDI H DQG HOKDQFH DQ\ - DXVKHOWE EHAHI LQ VKH YDOXH RI
SK\ IFDCDPYIW Z WK LOMIKWFRP P V DQG UHVRXUFHV

<RX GR QHHG D GUYHURUD Mt VWP VBDGHUZ I W1 DXWHME EHIH  EHFDXVH\RP HAP H/\WH. LHFRP 1Q) DWWVLRP
D GULIHHINBLQY WH UHFRP LQ) DWMWLRP D SXUHD P DUNHWR] BV DQG MY EHHQ LOMHMQ) EHFDXVHZ HYHKDG TXIWM

DIHZ FRQYHIDWRQVZ KHH” YHIRQH  WDW/ MVWCRWIRIQ) VR @QG
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S 6WDVIAJLF GIDGHUW DFWDV P HOVRRUY VR VKHLUZ RINI RUFH VKLRXJ K DRVIRQV VKDWI LDOWSHLP DMMRQ VIR
XVIDVH SK\ MIFDCORFVIYLW LQ YDURXY VHWIQJV

6KHV\WH SWDRNH P DQDIHJ 6KH D

BZ VKHIMM I IQWHRITIFH Z KHQWH WRWNYR JHA XMW VWHRAVHG RUGHDTY Z W

U-D@ Gl EXOEDWHIN RQ WH SKRQH 6KHMMILYHVWHP SHIP DMRQVR JRRXWRUD P LOXWZ DO WION VY UHD@
JRRG SUDPWH

5 HF

8 VH

*0 0 RYIQJ DQG RWHULGHOW HG WADWAI LE GIDGHY/ VR SXWK P RUH FKDG

RP P HQGDVIRQ DP HQGP HQW &DSMIDMHRQ* 0 0 RYIQJ DV DQ HWREDQKHG EWDQG | RUSK\ MFEDCDRAMW

GIYHOR UHDOH WH SURUMBY Z IWILQ WH MADWAA

BIQJ QI GVEXVWMRQV DAD VDWW LF
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2 WIIQDCH HRP P HOGDWRQ  + HG SRVMRQ SK\ VIFDADRAYIW VR \WH FHOWH Wi H | RUD@KHDOY DQG VRADOADWH

DJ HQGDV IDWHUWDQ DV DQ DGG RQ RUFRP SGP HOWU VHUWYIFH + RZ WR P RYH WLV [OWR DOMDWI LE SURUMHV R
HOVXUH MY D FREPWYH JRDO

7KIRXJK WH TXDOMWH ZDYH UWHVDUK YD lOMIYMHZ V Z RINKRSYV DQG UH GRWYH SWDRWAH D QXP EHURI
KHDOM DQG VRADOHDH VSDINSQAUJV GG GHVHUEH D WOMRQ | HOVZ. KHQ VWD) VR VRP H J HOHWDGEWDRAEH WDP vV
DERXWSURUWACT P RYHP HONQ WHUWHDW HOASOQV * HOHUDGE IDRMAROQHYY Z HH | HOWR KDYH RWHUSURUWMAY

WDWZ HH RIWWQ FRP P HIADAO QDWWH

/IS : RWNZ VMK KHDOK FDUH SLDFVIMROHW VIR KHG VKHP  XQGHUWIDQG KRZ P RYHP HOWFDQ | DFLAOMDVIA
VKHIWUFRUH SURUMAY DQG VDU HW RRQJ VIALP

. KHOHYHU\ RXJRWR * 3V I[OHVWE® EHFDXVHWH  UH RAHOWD@ (WKQQAQJ D W DOEXMOHW RCHRI WHWIQIVWH WH
JRIQI VR Z DOWR NORZ DERXWY I WHHVDQ 1XQAQ]) IRUIWSQGIOQP \ FDWH” KDG W HAWHMWD@ VD QR \WHHV QRW
EXVWKLY LV JRRG DQG WLV IVVRP HKMIQ] WDW RX \WKRX@G EHGERIQ] <RX NORZ 1Q\ RXURIQIFDCBWDRANHDQ 2Dy DQG
WDW DV D@ KDG R SHYXDEH* 3SVAHD©
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W DV DOR 1GHOW IHG WDWIMRWH Z RINQJ Z IWILQ KHDOM DOQG VRADAOHDUH SIRIHWRQ Z HHH WHP HO EXM DQG

DV D UHVXO\GIG QRWSURUMYH P RYHP HOWQWR WHURZ Q GDI® SUDPWEHV 7KLY Z DV VHHQ DV QRVWRQ® KDYIQJ D

GHWMP HOWCH | HFVWRQ WHURZ Q KHDOM DQG Z HEHQJ EXVWDOR P DGH MGELTLEXOWR DGYIVMH RWHU/ VR DGRSW
EHKDYIRXW W DWW HH DHQ VR WHP VHOHV

7S $GYIVH KHDOK DQG FDUH VHRVRUVR HP EHG SK\ IFDCDRAYIW DV D SURUW 1Q VIKH LRXVIOH RI VIKHLU
RZ Q Z RWINIRUFH

» Z RINLQ KHD®M DQG VRADCFDLH ” MWQ DQRIIFHGD, 1Q GD\ RXAWDQG” GRQWP RYH " P P HQEI® H KDXWWG +RZ
FDO Z HNHHS W) SHRSGIWDW RX QHHG VR EHP RYIQJ P RUHZ KHQ Z HUH\VDWDWGHWWYD@GED,  HYHY GD\ DQG QRW
P RVQY

7KH UHQRARITHIQJ DQ SUIRSHUEUDNV 7KH UHQRARITHIQ) WHP H HIAMVHVKHP HY <RX DUHKDYIQJ VR Z RN
WIURXIK GOQHUEUDNV <RX DUHWRXJIKIQJ D VDQGZ LEK DW RXUGHWN 7KLY NRE KDVGHR HG P\ P HQBXODQG SK\ MFDO

KHDOM DQG Z H GRQWBRNDIWURXURZ Q : HH SHAAKVVR EHURERW DQG P DFKIQHV DQG SBRXJIK RQ 6R L \ RX Z DQAKV
R VHDWLY KHDOM, @HAB! WIHQ DARZ. XV VR KDYH IQ WH [ LIS OFH
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7KURXJIK FROYHWDWRQV Z W VRP H KHD® DQG FDUH SLDPWAROHYY MY DSSDUHQWIKDWHP EHGGIQI P RYHP HQW
LOVR WH GDI® URXWOH LY SRWIE®I DQG WH EHOH W DUH EHQJ REVHUYHG %H®Z D* 3 3UWDPWEH 0 DQDIHU

GHVFUEHG Y R SUDPAFDAQMPWYHY LOWRGXPHG VR HP EHG P RYHP HOMIQWR WH Z RINRUFH  DQG 1Q WD SDWHQW
QHV

6R Z HGRQWKDYH D FDQIQ VAHHQ VR SHRSGIJHAKS DQG JR DQG JHAMKMHUSDWHOWV ILIRP WHZDIWYJ IRRP ZKIEK”
MWVWWKION LY D UHD@ HOM WL IRUWHP VR GR 6R WDW/ D EHOH WWIR \WH FGIHDQV

- HGRD YHMRQFD@G : DOI7DM: DO DQGZHGRIWZ W D* 3 RUD FIQADQ DQGZHKDYHDWRSIE  6R QRARQD
KHS WRVH SHRS®IEHFDXVHWH. JRWRIHMHUDQG WH. P HAHDFK RWHU WH. DVNHG VRP H TXHWRQVR RXURIQIAIDQV
DOGWHOWH YHQRZ JRWRP HZ KHHWR JR RQ D UHIXMUEDMY 6R WIDWZ DV UD@ JRRG

5HFRP P HQGDVIRQ DP HQGP HOW 3RVWRQ SK\ VIEDCDRAYW VR WH FHOWH \WR H | RUDGKHDOM DQG VRADCFDWH
DJ HQGDV IDWHUWDQ DV DQ DGG RQ RUFRP SGP HQWU VHIEH ( P EHG SK\ EDCDPWW IQR WH + &
Z RN RUPH GDI® LRXWOH
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2 WD HARP P HQGDWRQ  &UHDWA DQG HQDE®! VDI H VSDHHY I RUQDULDWYH RIF SK\ MEDCO

DRARYIW 1O KHDOK DOG

VRADCHDIH W HYROH DQG Z KHUH QHHGHG GIMXSWIKMH H MAQI M WMP ) DHOAMW DQG

Z KIKK EUGIH JDSV DQG WMUWNOHZ P RYHP HOW RI FKDQJH

EHQJ VWKDUHG DRRW WH W WP

QYHH

RQYHU/DWRQV

TKIRXJK WH TXDOMWYHZDYH WDKK YD [OMIMHZ V Z RINWKRSYV DQG UH GRPWYH SUDRWHH D QXP EHURI
KHDOM DQG VRHDOHIH VSDINSQUJV KL KQIKWG QHZ |RUWP DARHVE RUINV AUHDWAG VR HOVXUH J RRG SWDRAAH Z DV

1S P SRUDQUWIR FLHDVIA RFDOQHVE. RUNV Z KHUH SHRS® DFLRW VHRVRUY Z RINLQJ 1Q D VKDUHG J HRJ LDSK\

FDQ LOVHLDPWDQG VK DUH SUDPVIEH LQ D VDI H VWWDQVS DUHQWHQYLLROP HQW

W/ YHY [P SRUBQNR EH DE®IVR VKDUH DOWDW RRG SUDRMNFH DQG EH KROHWDQG RSHQ UD@ [P SRUBONSQG” WION
Z HYH JRWKH WIKWP RGHOLIKWOQ 6DIRUE WILRXIK WH63$$ QHE RN 6R WD/ WH 6DIRLG 3K\ MEDCBPAMW $@DQFH
DOG WDWA/D KXJH VD EL) QHERINR D WDQIHRI VAKRRE DOG YRQE VHRRUDQG RXUKHDGM 1O WH GLVXUH

VHIMEH RXUSWIRIGHUR VHYMHAV
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* 0 0 KDYHEHHQ IOWXP HOWAQ | DAMMAY] VDIH VSDFH
P P XQMHVRI SUDPWFH VR DARZ WRVH Z RINQJ 1O \WH

KHDOM DQG FDUH W VWP VR GVRXW Z IW FLRW VHRVRU
SDUHLY WH DSSURDFKHV VR HODE@QJ SK\ VIEDCDRWYIW
20 W -XCH *0 0 DERQIMGH 3RSXOMRQ + HDIK
WH9&) ( : HIMHW/ HDGV DQG 6 XEMBQFH 5 HVHDUK 7HDP
KRWMG DQ HYHOWZ IW WUHH NH DIP V

e 7R \KDWH DSSWRDAKHY WRUHY DQG SURI UHW DRIRW
* UHDWIUO DOFKHMU

o &RQOHPWZ I RWHL/ GUYIQJ W1V Z RINIRWZ DUG

e / RRNDKHDG VR NH SURUMHV DQG QHZ RSSRUMQIHY

2 YHU SHRS®GI Z HH IOYIWIGW WH (P EHGAEQJ P RYHP HOWQ + HDOM DQG &DLIHWMWWMP V' * UHDWU

0 DOFKHAWMUO RYIQJ IO $PARQ ( YHOAMDQG  DWMQGHG 7KH DWMQGHHV Z HUIH GMMEXWG DV VKRZ Q 1Q WH
FKDUADERYH GHP ROWMDWA) D JRRG VSUHDG Rl VHRRLY
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7KH HYHOWSLRYHG XVH XOIQ WDIMQJ DZ DUIHQHW RI DSSLRDAKHV VR VXSSRUAP RYHP HOWQ KHDOM DQG FDUH Z WK

Rl GHBUDWY WIMQJ WDVWWH ZHHYHY DZDH  RXWRI  RUDERYH RI DSSWRDAKHV SURUVR WH HYHOW
RO W -XQOH P SDLHG R DIWU WH HYHOW 7KH VHBPWRQ Rl TXRWV EHBZ LON\ADW \WH
P RWYDWRQV R EH LOYROHG IO WH Z RUIWKRS P DO\ RI Z KIFK SRIOMG VR VBNQJ OHZ GILHPADPWRQ

UXI@ RO FROOHAWRQY DOG FUHDW QHZ. LHIMRQWKISV

SHIHZ WHH IHRAYHOAW R RXUSURUMAY

/ RRNDWRP HH DP SBVRI KRZ ZHP LIKWEHDE®IVR H SRUHIQ D \WP X
SRQOHPWZ W SHRS®IIURP VRGD\ VR VBBINH GVRXWRQV | XUMHU

1HG* 00 WRKHS GONKHDEM SLIRVIGH YR BADCBS VHMEHY

’

QG P DQDIHDEGIZD\  DWSOFH

/S ) DHOVDVIA HRW * 0 DQG HRW VHFVRUM WP QHVZ RINLQJ  LOMJIKW LGHDV DQG RSSRUMAKQMHV VR
HP EHG SK\ VIFDCDRFYIW DHLRW KHDAOK DQG FDUH W WIHP V

$ PVIRQ 5HFRP P HOGDVIRQ 1 R AKDQIH UHFRP P HOGDWRQ Z RUGIQT UHP DIQV UHBIYDOW
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2 UJIODCEHARP P HOGDWRQ  6\WWDWI LE BDGHLYY VSDUINSQIV FDQ FROWQXH VR EH FDWOMW Rl Vi WP FKDQIH
WURXJIK WHURZ Q SUDPWFH DQG HYLGHQOADXWHQWE [QMUHVMDQG SHWRQDCEHTH A VWP V' 3HRS®! Z IWIQ WHU
i VWP VEHILQ VR P LWRUEHKDYIRXUDQG QDUDAWYHV Z KIFK SUIRP RV DQ HWRV Rl SK\ IEDCDRPWYIW DRIRW DUHDVRI

SHWRODODQG SLRI HVWRQDODYHV

7KURXIK WH TXDOAWHZ DYH  UHVHDUK YID [OMUIHZ V Z RUNVKRSY DQG UH GPWYH SUDRWEH D QXP EHURI KHDOK
DQG VRADCFDUH VSDUINSOX V GHVRUEHG Z D\ VIQ Z KIEK GHSDUR HQW DUH Z RINQJ GLLTHUHQWD VI HWHUXQGHUD QHZ
FRADERWDWYH DUDQIHP HOWDQG DV D LHVXOWRI VHOIRUGDGHY DALRW WH GFDDXWRUW DOG SXETE KHDOK

Z RINQJ VRIHWHU

S &UWHDW RSSRUXQW |RUWM WP GIDGHUWY VR Z RN VR HVKHU RQ WK DUHG WUDWWAIJ LF J RDY

. HKDGDQDZD\ GD\ WHRWHIGD\ LQ3XEQE +HDIY "WZ DV D@DURXQG W WP VDVZ HODQG WP VZ RINQ) DQG ZH
KDG VRADOFDUH WHHDVZ HOVR WH. UHWILQ) : HDUHW LQJ VR Z RINDRLIRWWH M MMP DQG ZHAG D BRI H HIAVHY
WDWED\  7KHHV QR ROHMQIGIRZ QHU 7KLV KDV IRWR EHHYHY ERG. WDWRZ QVIW WIURXJIK VR RXUVHIIRUBDGHIKLS
WDP  DQG MY QRAMMSXETE KHDOM 2 XU' LWHARUR! 3XEQE + HDAN 1VZ RINQJ FEVHD Z W RXURWHUVHIRUGDGHIKLS
WDP DQG” WIONWDVW D QHZ VK WKLW
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WZ DV DOR QRWIG WDWMH SUHVHORH Rl KLIK SURI LB VWADWAT LE GIDGHY/ VXK DVO0 DL RUS QG 9oXUKDP DW
LRXQGWWE®I HYHQW KDV UHDOYDAXH VR VIINHKR@GHY 6\ WDWAT LE GIDGHWYY DGYRFDWJ | RUWH LOFGMRQ RI SK\ MHDO
DPWMW VR VXSSRUAP HOWCOKHDOM KHSV WR | XHORKDBIQJ 1QJ FRQYHUWDMRQV DRIRW WH WV WMP

$QG YXUKDP WHQRUIAQ) FKDBQIHWR* 0 0 RYQJ \R @V HOBQ HEHQI EHOHIWR 3$ DW U-DWUO DOFKHVMU
0 RYIQJ 5RXQGWE®!

/1S &DSWVIDAVH DQG DP S\ WUDWAJ LF BIDGHWY VXSSRUM RUMWUDVAIN - LOVIAUYHOVIRQV RUZ D\ VRI Z RUNLQJ
VIKDWSLRP RW SK\ IFDCORVIYIW DFLRW KHDAOK DQG FDUH

$ PUIRQ 5HFRP P HOQGDVIRQ 71V FKDQIH | RUFQUW VR $ XWHOWE 6\WDWAJ LE / HDGHUKIS ( QDEQ &RMPWH

/| HDGHUKIS $QGDPARQVR 6WDWI LIE BDGHY VSDUNSGJ VR HODEGI Vi WP FKDQIH WILRXJIK SLRP RWQJ 3$ 1O
WHURZ Q SUDPAEH DQG GIVS@)\ 1QJ DXWHMWE LOMUHVDQG SHWRQDCEHMH Vi VWMP V' 3HRS®I Z IWIQ WHU

Vi VWP VDUH HP SRZ HIHG \R P ILLRUEHKDYIRXUDQG QDUDWYHV R SLRP RW DO HWRV Rl SK\ IEDCDPWIW DRLIRW
DUHDVRI SHWRQDADQG SURIHVWIRQDODYHV
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/KIRXJK TXDOAWYH URVHDURK

P HWRGV IOYROIQJ [QMUIYHZ V
LH GPWYH SLDPAFH 1Q SHURQ

HYHOW RQ@OH Z RUWKRSY DQG
P HOWP H\WUI HHGEDAN IMKDV
EHHO SRWE®! VR UH UK D
OXP EHURI ULHFRP P HQGDWRQV
\R HP EHG SK\ VIEDCDPWYIW LOWR
KHDOM DQG FDUH\VA VWP 7KLY
LHSRUNKDV DAMP SWIG \R
DUAEX@W FRQFUHW H DP SV
Rl WH VXSSRUNRUWHWH
UHRP P HOGDWRQV DQG \WH
OH VWXEVHPARQV GHVBIO
VODSVKRWEDVH VWXGIHV | LRP
WUHH SURUW DUHDV WRWH
EHQJ $PWH 3WDRMEHY 0 HOWRO
+ HDOY DQG 1 RQ &MIFDO
~“QMYHURQV
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