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6 1CFH WH IIANHAMRQR! WH' D2 SV &RRAERRNILO Z H KDYH WIOHG Z LK WWRXVDQGY R
FRP SDQIHV DERXVWKHUMKI J BV \R GHOYHUGDW GUYHQ IQUI KVWR WHURPXRP HY ,QP DQ
ZD\V \WH DOKDYH \WH VDP H SUREGP V 7KH KDYH EXLOGDE DQG DODOWE Vi VAP V/ Z WK J BHDW
KRSH R VXFFHW 6\MDWH DU EXUBHGHG Z W \RR P DQ HURY DU RYHZ KHE HG Z W FXVRP
UHTXHW DQGNQRZ WH, 1DIOR VXFRHHG IQ WHUJ RDOR! GDAQ) WHURL DY} DARQV R EH P RUA
AW GIYHQ

$QGRQRS R \WDMKH DUH DOXCGKDSS\  WHWHG DQG Z RQGHUQ) ZKDWZ HQWZ IRY $VDQ
IQGXY  Z H KDYH D FRQFHSWDCKR®I Q KRZ Z H WIGN DERXWEDWY DQDOWE Vi WPV © H EXIG
WHP DQG SXWHHP QR SURGXPURQ EXVWMHQ Z H KRSH DOWH SV GDVB J RHV \WURXIK URP
VRXUFH R FXMRP HUYDOH Z RINRXWARUWHA® © H DONGRZ \WDWRXUPXWRP HY IUHTXHQW® 110G
@DV DQG COVKERDUG SUREGP V7 HDP V DUH VKDP HG DQG EOP HG IRUSUREGP V WH GEQWDXVH

© HKDGWH VDP H SUREGP WYY [Q Z KHQZ H BIVWRIVE DUH GHYHBSP HOADQG WG \R
®DG CDW\MDP V 2 YHOWH\ HDY/ Z H KDYH SXVWRI HXHUWHVH SUQAISBV R ' DR SV EXIOV

P XEB6! JHQHIMRQY R VRIZ DUH VR VROH \WH SUREGP  DQG KHSHG P DQ. FXWRP HWY VXFFHHG
© H\BOIZ M GBS WDP V HYHU THZ GD\V Z W WH VDP H2P RQIQ) DG, KDG BIEQ) GO
WDPV  \HDW/DJR 7KDWHHI WDWRP HMQJ IV JRQI \RJRZ URQY \ RYEKDYH QR IGHD KRZ
W IIQG IWDQG 11 1Q) IWZ IOSXVRI DOKH RKHAVNY WDWOHHG \R J HAGRGH

( QMU' DWB- RXUH ) WAV DBR SV 7KH QHZ 1GHD VKRZ FDVHG LQ WH WILG HAMRQR! \KH

" D2 SV &RRNERRN IV \R [RFXV [ IYANRQ XQEHIABQEIQ) DQG REVHYIQU \WH MRXUOH. \KDWEDD \BNHV
WURXI K \ RXUSURGXRRQ HQYILRQP HOW 1URP 1QJ HVIRQ \R SIRFHVWIQJ \R GHIYHUQ) DRURCQDEG
IOWIKW 7KLY P RQWRUQ) SURFHW IGHQMHY CDVD HURY \RRCBUREGP V' DQG WP 1Q) IWXHY
HQDEQY D TXENZIQIRWARXU DR SV IP SBP HOBMRQE\ GUYIQJ 1P P HADWM [P SIRYHP HON

/ RZHUQ) SURGXPIRQ HURLY LQRUHDVHY \WWH UHIDELOIV R \ RXUGDWS DQG JLYHV\ RXUWDP P RIH\IP H
R IRFXV RQ DXVRP DIRQ

© HYHIGFOGHGP DQ GHZ FKDSWY DERXW DB - RAUH V 2 EVHYDEIOW DQG WH EHGHIW R
IRPXMQ) RQ SURGXPURQ HURWY DV \KH [IAMVANS [Q' DM SV 7 KHVH IQFOGH

« ' DW-RXUH 0 DQUHR

¢ K WH' DB-RXGH 0 DUHWR'

¢ ) IYH3IMWR ' DW-RXH V

« ' DW-RXUH ) AV DR SV

« 7KH7HPVDQG&RQEMRQ/R D' DV &RQADFADUA' DD 7 VW

+ 2<RX&RP SBM0 H? VDIG' DB/ IGHDIHWR' DB - RXUGH V

o 7KH2 QD 6 XFFHW 0 HUEV 7KDV0 DWU) RUSRXU DB $ QDOWFY 7 HDP
« ' D2 SV2 EVHYDEIDN 7DP Q) \WH &KDRV

o ' DR SV7HWHQ 0\ VMY %R ) XO2 |' DD ( WRWY

« 7RPRURZY) RHDWE®XG Z MW D&KDQFHR ' D ( WRWY

7KDQ\V IRUHDAQ)
F7KH' DR SV&RRNERRN



QWHHD®  V &KUY DQG* L7 RUNHG DVWD FRP SDQ. \KDVW/SHFLD®) HG LQ DCDOWEY RUWH
SKDUP DFHX\WFDAQGAY W2 DV D VP DQFRP SDQ. WWDWRIHUHG D IXQWXIWM R VHYIEHY UHDAMG
\R DQDOMFY +  GDVD HQILQHHUQ) GO QI LDVRQ YIVXDQ) DUIRQ DQG Z KDWY GRZ. FDEBIG 2CDW
VFLHQRH 2 7 KHURXVARP HY Z HUH P DUNMZY DQG VDB H HEXIYHV Z KR WQG \R EH FKDEBIQI Q)
EHFDXVH\WH. DUH EX\V - GHHG IDWIDQVZ HY DQG GRQVKQEHYARQE RUFDUH DERXVWKH XQEH®IQ)
P HAKDQEV Rl DQDOMFY 7KH DUH EXVIGHW SHRS®! QRAMFKCREJ MV

© KHQD BHTXHVWWURP D FXWRP HUFDP HIQ &KUYV DQG* 17 RXG J DNHUWHUWDP R HQIL
QHHY CDVB VAHQIWAN DQG FROVXABIQN \R SOQ RXAKH KRZ \R J HWKH SURVIPWERGH $ I\WUGD\ V
R SOQQQ) \WH Z RX@ SURSRVH WHUSURVIFVEDQ\R WH FXRP HU 2,WZ LOWUNH \IZR Z HH\V 2
7KH FXWRP HUZ RX@ VKRRWEDFN 2, QHHG IWQ IR KRXLY 3

: DOIQ) EDANVR WHURIIFH \BICEHE HHQ WHUBUV \KH Z RX@ SIEN XS WH SKRQH W2 DV D
FXVARP HUERI@Y) RYHUZ W DQIHU 7KHUH Z DV D G HURU | MZ DVQWIL HG [P P HADMO WH
FXVARP HUZ RX@ 11QG D GLLIHIHQWHQGRU

7KHFRP SDQ KDG KILHG D EXQFK R VP DWSBHRS®! R GHIYHUWHVH VHIYIEHV 2 , Z DOAR
IQQRYDM+ &DQ, W RXKY GHZ RSHQVRXUFH RRG WH\MDP P HP EHY/ Z RX@ DWN 21 R \KH
P DQDUHY Z RX@ KDYH\R DQVZ HU 2 H FDQWDH RUG VR LONRGXFH WFKQEDOIMN 2

7KH @HGWIV @H IRUP DQ \ HDY/ +RZ GR\ RX FUHDWM LQQRYDWYH GDV DCDOWRY' +RZ GR\ RX
QRVKDYH HP EDUDWIQ) HURY' +RZ GR\ RX G RXUWDP HDVI® W QHZ IGHDV' 7 KHUH KDG \R
EH D EHWWUZ D\

7KH IRXQG\WHUDQVZ HUE\ \AXG LQJ \WH VRIVEZ DUH DQG P DQXIDRAMUQY LOGAMUHY Z KIEK KDG
EHHQ VWK J @ Z WK \KHVH VDP H MUXHY IRUGHFDGHY 7KH. GVFRYHUHG \WDWEDUD DQDOWEY

A\ F®! P H DQG TXDON FDQ EH RSWP [} HG Z W D FRP EIQDMRQ R \RRY DQG P HWRGREJ HV WDW
WH QRZ FDO DR SV 7KH GHAGHG\R BWD QHZ FRP SDQ 7KH GHZ RU DAY} DMRQ DERS\MG
\KH NVRKHQ P HVBISKRUIRUGDVY DCDOMFY $ I\MUD@FRRNQI XS FKDUW DQG JUDSKY UHTXILHY \KH

I KVWQJ UHGIHQW DQG UHASHY

F7KH' DR SV&RRNERRN



7KH' Dl MKHQIRXQEHY &KW * IODQG ( UF EXIGMWHURZ Q' DR SV3OWRP : KDWKDS
SHQHG QH W DV UHP DUDE®! :  KHQ DQDOWEY J R IDMU XVHY HP EUDFH DQDOWFY DQG IQQRYDIM
5DSIG KLIK TXDDV DQDOWFY FDQ XQEAN DQ RU DQLJ DIRQY FUHDMYH SRMQUDO

+DYIQ) H SHUHQFHG WY WDQVIRIP DURQ \WH' DB WWKHQ IRXQGHWY VRXIKWD Z D \R KHS
RIWHUGD SIRHWRQDY 7 KHUH DUH VR P DQ. BBIQMG SHRSE! VFN IQ QR Z IQ VIWDMRQY 7KLY
ERRNLY IRUCD SIRHMRCD® Z KR DUH OIQ) WH QUKW DUHR VBZ  EXJJ\ DQDOWFY DQG

IVIRDMG XVHY WZ LOH SDIQZ K\ Z RINQ) Z HHNHQGV IVQWWH DQVZ HU  VBURYIGHV\ RX Z W
SUDRIFDOAMSY \WDW RX FDQVINH \RP RURZ VR P SURYH \ RXUDCDOWFY F\ FOI\IP H

" DIl MKHOP DUHWD' D2 SV 3 OWRP WDVZ LOKHS DCDOWE RU DQ] DIRQY [P SBP HOW

" DR SV + RZ HYHU KLY ERRN VQWIHDE® DERXVXY DQG RXUSURGXFW, WA/ DERXW RX \ RXU
FKD@IQIHY \ RXUSRWQIDADGG J HWIDY \ RXUDCDOMFY \WDP EDFN RQWDFN

7 KH YDOHV DQG SUQFISEN \WDWDUH FHOADOR ' D2 SV DUH QANG IQ\KH' DR SV 0 DQUHWR
ZKIFK\ RX FDQUADGEHBZ I \ RX DJUHH Z W IWSEDVH IRIQWH WRXVDQGY Rl RWHY Z KR
VKDUH \KHVH EHIHY B\ VW QIQJ \WH P DQUHVR 7KHUH P D\ EH DVSHAW R \WWH P DQUHVR \KDW
UHTXLUH IXUWHUH SOQDVRQ 3 BDVH BDGRQ % WH HQG R WLV ERRN IMYKRX@ D@P DNH VHOMH
< RXODOR GRUFH WDWZ HYH IGFOGHG VRP H UHDAUHFISHY 1QWLY ERRN 7 KHVH DUHVRP HRI RXU
IDYRUMY : HKRSH\ RX HJR \MHP

3 ®DVH UHDFK RXVWR XV DWQIR# CDINWRKHQ IR Z M DQ FRP P HOW RUTXHIRQY

&KW * 1DQG ( DQ

F7KH' D2 SV &RRNERRN
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7KURXIK IWWANDQG H SHUHQFH Z RINQ) Z W GDVB DFIRW RU DQl} DURQY VRRY' DQG LQGAMUHY
Z H KDYH XGFRYHUHG D EHWHUZ D\ \R GHYHBS DQG GHIYHUDQDOWRY \KDWZ H FDO DR SV

- KHMHUUH HUHG \R DV DB VAHQRH DB HQIIQHHUQ) GDVB P DQDU HP HQWEL CDWD
EXVIGHW IQM@ HQFH RUWH @H WURXIK RXUZ RUNZ H KDYH FRP H\R YDOIH 1Q DCDOWFY

+, QAYIGXDY DQG IQMIDPIRQY RYHUSURFHWHY DQG \RRY

+: RUNQI DCDOWFY RYHUFRP SUHKHOUYH GRAXP HOBARQ

& XVRP HUFRIERIMRQ RYHUFRQADPACH] RIDMRQ

$( [ SHUP HQBMRQ MWUIMRQ DQG IHHGEDFN RYHUH] \MQUYH XSILRQAGHMIQ

& RW IXQAURCDARZ QHYKIS Rl RSHIDWRQY RYHUMBHG UVSROUELDIAY

$ [/ O

>N#/ . 4). 51,,93!14)389 9/ 52 #534/ - R

2 XUKLI KHVASURUBY 1V VR VDA \RH FXMRP HUWURXJ K \WH HDLD DQG FRQIDXRXY GHIYHUY R
YDODE®! DQDOWF IQI KW IURP D FRXSBIR! P LOXNMV R Z HHW

N6, 5%7 / 2+). " 1.1, 94)#3

: HEHDHYH WH SUP DY P HDVXUH Rl GDVI DCDOWEY SHURUP DQFH IV WH GHI UHH \R Z KIEK
IQVLI KIWKCDCDOWFY DUH GHIYHUHG IQFRSRUMY DFFXUDW GDW DIRS UREXVWUDP HZ RUW
DQGW VWP V/

F7KH' D2 SV &RR\ERRN
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© H ZHBRPH HYROIQ) FXWRP HU QHHGY DQG IQ IDFW ZH HP EDFH WHP \R JHGHUDW
FRP SHW \WH DGYDQBUH :  H EHRHYH WDVWKH P RAH ILEHQWVHIHAYH DQG DU LGB! P HKRG R
FRP P XQL FDMRQZ W FXVRP HY/ 1V IDFH \R 1DFH FRQYHYDURQ

ANAV | 4% - 30/ 24

$ QDOWE WDP V Z I@D@ Dy V KDYH D YDUHW R URBN VN I DYRUM \RRY' DQG WBN
BNS!),9). 492! #4)/ . 3

&XVARP HY DQDOWE WDP V' DQG RSHIMRQY P XVWZ RUN R HWHUGDI® \KURXI KRXVWKH SURMPW
CN3% &I/ 2' 1. )%

: H EHOHYH WDWWH EHVWDCDOWF IQULIKWDORUAKP V' DUFKAMRMUAY  UHTXIUHP HOW
DQGGH VWIQVHP HUH IURP VHD RU DY IQJ \MDP V

DN2 % 5 #%( 92/ ) 3-

$V WH SDFH DQG EWDON R GHHG IRU DCDOWF QUKW HYHU IGFUHDVHY  ZH EHOHYH
DCDOWE \WDP V VKRX@G VWUYH \R UHGXFH KHIRVP  DQG FUDWM VXWEICDE®! DQG VFDOE®!
CD\T DQDOWF \WMDP V DQG SURFHWHY

EN2 &, %4

$ CDOVE WWDP V VKRX@ 1.GH WMGH WHURSHUIMRGDOSHURWP DGFH B\ VHD UHGRIY)  DAHIXDU
IQOMYDY RQIHHEEDFN SIRYIGHG B\ WHURXRP HY \WHP VHOHY DQG RSHUIMRQDOATAYAIRY

FN . 1, 94)#3)3 #/ $%

$ QDOVE WDP V XVH D YDUHW R LQAIYIGXDORRY R DFFHW 1QMI DM P RGHODQG YWVXD@ H
AW ) XQEDP HOB® HDFK R \KHVH VRRY J HHUIDWY FRGH DQG FRQILI XUMRQ Z KIFK GHVFUEHY
\WH DRURQY \BNHQ XSRQ GDVB R GHIYHUIQWI KW

> N 2#( %842! 4%

7KH EHIIQQQ) \R HQG RKHMDMRQ R GOV \RRY' FRGH HQYILRQP HON DQG \WH DQDOVF
\WDP ¥/ Z RINLY D N GUYHUR! DCDOME VXFRHW
S>N | +%)4 2902/ $5#)" , %

5 HSURGXFIE®! UHVXEV DUH UHTXILHG DQG\KHUH RUH Z H YHWMRQ HYHY \MIQ) GDW BZ BYHO
KDUEZ DUH DQG VRIE DUH FRQILIXUMRQY DQG WH FRGH DQG FRQILI XUDMRQ VSHALLLE \R HDFK \RRO

LQ\KH \RRBKDIQ

>?N$)30/ 31 ", %% 6)2/ . - % 43

: H EHIHYH W 1P SRUBQAR P IQP [} H \WH FRAWRUDQDOME \WDP P HP EHWY \R H SHUP HOAR\

JMQ WHP HDV R FUDM VRDWG VDIH DQG GVSRVDE®! WRKQEDOHQYLRGP HON \WDW
UH BPRHUSURGXPURQ HOYILRQP HOW

F7KH' DR SV & RR\ERRN
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© H EHOHYH WDWARQIDXRXY DIWHQIRQ WK WFKQEDCH, FHBIQRH DQG J RRG GHVLI Q HKDGFHY
DILONV ONHZ IVH VP STRW: \WH DWAR P D] 1P [} IQ) WH DP RXQWR Z RINGQRAGRGHE IV HAHQIDO
SAN . |, 94)#3)3- | . 58 #452). "

$QDOVE SISHIHY DUH DQDBIRXY \R BDQ P DQXIDRMUQ) @HY : H EHRHYH D IXQEDP HQmO

FRQ FHSWR ' D2 SV IV D IRFXV RQ SURFHW WIGNQ) DIP HG DWDFKIHVIQ) FRQIDXRXY
HIIELHQFIHV LQ WH P DQXIDRXUH Rl DQDOWE QLI KW

>BNL5!,)49)30!2!-/5. 4

$ QDO SISHIDHY VKRX@ EH EXI®Z LM D IRXQEDMRQ FDSDE®! R DXVRP DIMG GHMAIRQ R DE
QRP DOV NERND DQG VHEXUW IMXHY 1Q FRGH FRQUXUMRQ DQG GDW DQG \VKRXG
SURYIGH FRQIDXRXV IHHGEDFN R RSHUDRY |RUHURUDYRIGDGFH  SRND\ R\H

>CN-/.)4/ 215! ,)49! . $ 0%R& 2-!. #%

2 XU JRDOW \R KDYH SHURWP DQFH  VHEXUW DQG TXDON P HDVXUAY \KDWDUH P RQARMHG
FROIX RXVO \R GHMPKGH SHRMG YDUDIRQ DQG J HOHUDW RSHIMRCDOABMYAIRY
>DN2 9% 3%

- HEHDHYH D IRXQEDIRQDCDVSHAWR DCDOWE QUL KWP DQXIDRWUQ) HIIEIHGR IV \R DYRIG \KH
UHSHIMRQ R SUHYIRXY Z RINE\ WH IQELYIGXDCRUWDP

SEN)- 02/ 6%#9#, %4)- %8

© HVKRXG \AYH \R P LQIP [ H WH WP H DQG HIRWR MWD D FXMRP HUQHHG LOR DQ DCDOVE

IGHD FUHDWM IMIQ GHYHBSP HQAMUHBDVH MDV D UHSHDWE®! SURGXFURQ SURFHW DQG 1IQD®
UH DRRUDQG UHXVH \KDVWBURGXFW

-ROWH 7KRADQGV R 3HRSBI: KR+ DYH$ @G 6LIQHG 7KH O DQUHWR
SFNS 7 9 0§ o+ P
1 RGH R\ RXUPXMERP HY HYHUVDIG 2, Z DQWP RUH HURY IQP \ G ? 7 XVIANQ GBS

DQDOWFY IV N VR DERSURQ 0 DNH\ RXUILAYAMS 1Q*' D2 SV VR XQEHWARIQG DQG REVHUYH

\WH IRXUCH, \KDWEDVD \BNHV WURXJ K \ RXUSURGXRIRQ HQYILRGP HQW [URP 1QJ HIIRQ\R
SURFHWIQ) R GHIYHUQ) DRURCDE®! LOWI KW

F7KH' DR SV & RR\ERRN
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7KH' D- RXUQH 0 DOUHWR

$IWHU ZRUNLQJ IRU \HDUV ZLWK PDQ\ GDWD DQDO\WLF WHDP\
FRPH WR EHOLHYH WKDW UHGXFLQJ HUURUV DQG GHIHFWYV LGQ
NH\ WR VXFFHVV ‘HpYH EHHQ VKDPHG DQG EODPHG E\ RXU FX
GDWD ZH GLG QRW FDXVH WUDSSHG ZLWK H[LVWLQJ GDWD S\
LQ GUHDG HYHU\ PRUQLQJ ZDLWLQJ IRU VRPHWKLQJ WR EUHI
RWKHU FXVWRPHU GHOLYHUDEOHV :H DUH WLUHG RI WKH VW
ILQG SUREOHPV GHHS ZLWKLQ WKH VA\VWHP :H ZDQW D PHWKI
GDWDupuV FRPSOLFDWHG SDWKV WR DYRLG SUREOHPV DQG HUL

3 UQFISBV

$ + 7 3 R =

$W DQ\ WLPH LQ GDWD DQDO\WLF VIVWHPV NQRZ ZKDW VKRX
GLIIHUHQFH EHWZHHQ WKH WZR

- ( ) P

+RSLQJ \RXU GDWD V\WVWHPV ZRUN LQ SURGXFWLRQ LV QRW D
# & 0 Yy . [ +P

&XVWRPHUV ILQGLQJ SUREOHPV LQ \RXU GDWD DQDO\WLFV LV
\RXU FXVWRPHU GRHV

$ Y4 9 $ 0 P

6RPH GDWD SURYLGHUV DUH RQ WRS RI WKHLU JDPH ZKLOH F
(LWKHU ZD\ SURYLGHUV PDNH PLVWDNHV *HW XVHG WR LW
RSSRUWXQLW\ IRU LPSURYHPHQW

$ Y! 7 7 , 7 7 7 4 P

<RXU WHDP LV FRQVWDQWO\ FKDQJLQJ WKH FRGH DQG FRQILJ
VXUH LW LV VWLOO ZRUNLQJ

& 4 0 & P

JLQGLQJ WKH H[DFW VRXUFH RI WKH SUREOHP ° ZKHWKHU LQ
UHSRUWY VHUYHUV VRIWZDUH DQG RU FRGH ° LV KDOI WKH
0 $ 1 Y. # 1 P

(YHQ ZLWK SHUIHFW LQLWLDO GDWD TXDOLW\ PDQ\ RWKHU W
! - 1 4 ., 4 0 P

&RPSOHWHO\ DXWRPDWH WKH WHVWLQJ RI \RXU GDWD DQG W
9 $ 0 )y 1 & P

+HHG WKH OHVVRQV RI 7TR\RWD /HDQ DQG 'HPLQJ (YHU\ WRR
WUDQVIRUPDWLRQ GDWDEDVH SUHGLFWLYH PRGHO DQG YL\
DVVHPEO\ OLQH

# $ ! . 131y - # P

2XU PRGHUQ GDWD DUFKLWHFWXUHY DUH EXLOW RQ SHUIRUP
DUFKLWHFWXUH KDV PDQ\ "OLWWOH ER[HV p HDFK RI ZKLFK F|

7 . 1. ) P4 $ *

Yy 4 % ., P

'DWD -RXUQH\V UHSUHVHQW WKH H[SHFWDWLRQV RI DOO WKH
WKH LQVLJKW YDOXH \RX GHOLYHU WR \RXU FXVWRPHU
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‘DWD -RXUQH\V WUDFN DQG PRQLWRU DOO OHYHOV RI WKH GC
VHUYHUV VRIWZDUH FRGH FRVWV DQG XWLOL]DWLRQ ,WnV
DQG VWUHDPLQJ GDWD DUFKLWHFWXUHV ‘DWD -RXUQH\V KRO
DQ\WKLQJ

! Yy 2 4 P

$ 'DWD -RXUQH\ VXSSOLHV UHDO WLPH VWDWXVHV DQG DOHU\
LI HYHU\WKLQJ UDQ RQ WLPH DQG ZLWKRXW HUURUV DQG LPP
' ! 1 $ P

‘DWD -RXUQH\V GHILQH WKH SURFHVYV OLQHDJH IRU WKH PDQ\
LQVLJKW ,W FRYHD¥ UFRPBROMRROFKDLQ DQG "GRZQU \RXU W
LQFOXGLQJ ORJV PHVVDJHV UXQ VWDWXV PHWULFV GDWD °
I[URP \RXU GDWD HVWDWH

' # P

$ 'DWD -RXUQH\ KDV PDQ\ FRPSRQHQWY 3DUDSKUDVLQJ $QQI
I[UHH 'DWD -RXUQH\V DUH DOLNH HDFK XQKDSS\ 'DWD -RXUQH
‘DWD -RXUQH\V ILQG WKH “XQKDSS\p FRPSRQHQW TXLFNO\

4 "6 P

37UXVW EXW YHULI\® LV DQ ROG 5XVVLDQ SURYHUE 7UXVW F|
FRPSRQHQW LQ \RXU 'DWD -RXUQH\ WKHQ YHULI\LQJ WKH GD\
ORRN IRU DQRPDOLHV DW HYHU\ VWHS

3 3 P

<RXU SURGXFWLRQ VFKHGXOH LV SXEOLF SURSHUW\ ° VKDUH
EHWZHHQ WKH HQJLQHHUV ZKR EXLOW WKH FRPSRQHQWYV RI V
UXQ WKHP WKH FXVWRPHUV ZKR XVH WKHP DQG WKH PDQDJ}
SUREOHP

. & 0 ( P

(DFK LQVWDQFH RI D 'DWD -RXUQH\ SURYLGHV KLVWRU\ DQG
GHIHFW KHOS \RXU WHDP LPSURYH DQG VKDUH HYLGHQFH RI
DQG XQPHW 6/$V

y# oo 7 o P

$Q LQVWDQFH RI D 'DWD -RXUQH\ XVXDOO\ UHSUHVHQWY WKH
XVHG WR FUHDWH YDOXH IURP GDWD +RZHYHU VRPH 'DWD -R
EXVLQHVV ZRUNIORZ LQ "WKH UHDO ZRUOG $ SDUWLFXODU F;
FKHEFN RQ WKH VWDWXV RI WKDW SURFHVV

, $ 2 P

8VH WKH 'DWD -RXUQH\ WR ILQG WKH LPSDFW RI UHJUHVVLRQ
FRGH WR SURGXFWLRQ EDVHG RQ PDQXDO RU VWDWLF DQDO\!
DXWRPDWLFDOO\ UHJUHVVLRQ WHVW \RXU FRGH LQ GHYHORS
2 % 1 $ 0 P

<RXU GDWD DQDO\WLFV WHDP SURGXFWLYLW\ GURSY ZKHQ W|
SUREOHPV LQ SURGXFWLRQ 8QLGHQWLILHG HUURUV LQ \RXU
PLVWDNHV HURGH WKH WUXVW RI \RXU FXVWRPHUV DQG PD\
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$5IEHHWMDNY i 3 \MIEN
+/ DUHEDNQJ) SRIWRHV
$&RORQWH KXWN

$2 HRO

+* URXQGVHD VDAV ) UHVK FRDWH JURXQG SHSSHURUS HQ H\ |V &KIFDIR
6\MDN

6 HDVRQQJ

+* UHHQ( JJ RUDQRNHUFKDUFRDQ) UKK)

$, QABSHQ\KHP RP HMU

029%0! 2%#/ 2. ! . $ 0/ 4! 4/ 93
6 HDVRQ P DUCDGH VIMDWV\R\ RXUINQI EXW QRZ @H\WH 75 H ZD\ R
SUHSSIQ) JUTY P\ VMDY VHHEHBZ  FROWKH MDY Z W RDYH ROCEHD®
DSS® VDWDQG SHSSHU RU3HJ H\ |V &KIEDIR 6 \WDN6 HDVRQQI  DQG WXE WH
P 1 WUH QIR \KH VAMDNY RQ ERW VIGHV
6 RONFRWDIQZ DMUIRUDABDW P IQX\MV RUP R
%AXVK SREARHY Z W RIYH RICDQG VDORQ ERK VGHY + HDW UHHQ( JJ \R
GHIUHV ZIW D IHZ FKXQW R + IENRY Z RRG DQG SXWERIVRHY QUHA® RQJUD
JUG QUHFVKHDMMQQ) RFHDIWU P IOXMY $ ERXW P LQX\MV EHRUA
WH SRBARHV DUH GRQH SXVWKH FRUOD RQWH JUOY UG 7 XD \KH FRUD DERXW
HYHW P LOX\MY RUMWWHORXI K VR NHHS \WH FRQIURP JHD) EXWQHG D
OB FKDUIY R WH FRDIVRND, \WWRXIK
5 HP RYH \WH SRRV DQG FRUQ DQG Z DS LQDOP IQXP |RICDQG SOFH IQD
ZDWP 1) RYHQRUGIDZ HUDW ~ GHIUHHV

029%0! 2%4( %34% +3

75H P HKRGR JUGD FRRNQI MDY & UDQN \WH GUDIVERRUDQG DM Z KHHO
RSHQD@XH ZD\ RQWH ( JJ IRUP D [P XP WP SHIDMUH :  KHQ\ RX JHAKH
* BHQ( JJ XS\RDWBDWRYHU ~ GHIUHHV EH FDUHXOR2EXS WH ( JJ DV
WY KUK WP S SXVWKH VMDY RQDQGVHDUIRU. — VHFRQGY SHUMGH

7 DNH\KH VARDNY R WH ( JJ DQG OMAWHVWRU P IQXAMY 6 KXWERZ Q\KH
GZHUIYHODQG' DM : KHHOR JHWKH* UHQ( JJ EDFNGRZQWR  GHIUHV

7KURZ VRP HP RIH FKXQW R + IFNRY Z RRG RQWH I1UH DQGW DQG P DIQBIQD
WPSDIRXQG ~ GUUHV $I\MU P IQAWV R G \WH AMDNY VAWBMABXW
EDFNRQWH* WHHQ( JJ DQGFRRNIRUDSSUR IPDMD P IQXWMV SHUMGH IRUD
P HAXP WDUH P HAXP UHVXOV& KHAN LOMEDOMP SHUIDWUH RN AMDN VR KDWY

GHUUHY
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<RXFDQVYIHZ ' D2 SVIQ\WH FROM WR D FHOMY BQ HYRGMRQR! LGHDV WDWP SURYH
KRZ SHRS®! P DQDUH FRP SB[ V\ VAPV, WADLWIG Z M SIRQHHY @H:  ( &ZDWBY' HP IQ) DQG
ABMYAFDCBURFHW FRQARO J UDGXD@ \WHVH IGHDV FURWHG LOR WH WRKQRBUI\ VSDFH 1O \WH

IRP R $JIB ' H2 SVDQGQRZ ' DWR SV ,QWH QH WHRAIRQZH Z IQH DP IQHKRZ \WHWH
P HNRGRBRI IHV [P SDRABURGXFWIW  TXDONV DQG UHIDEIDY 1Q CDMY DQDOWFY

$ ! ! 3

7KH Z RS FKDQIHG Q) HELXDW ZKHQ$P D] RQ3UP H EIRXIKWOWDWM XQIP MG \BR
@\ WKISSIQU IQR D Z RIS Z KHH SHRS®I H SHAMG VR SD\ H WD VR UHFHYH SDFNDU HV 1Q IRXU
\RM[ EXMQHW GD\V 6 1GFH IW OXQFK $P D] RQ3 UP H KDV FRP SBAMD WDQURIP HG \WH UHABIO
P DUNHWP DNQJ BZ FRAWVSUHARBE®! VKISSIQU DQ LQMI UDCSDWR FRQVXP HUH SHABMRQY
7KLY EXVIQHW P RGHOZ KIEK VRP H KDYH FD@IG \WH 2RQ GHP DQG HFRQRP \ @ IV SRSSIQU XS 1Q
P DQ IQEMMHY DQG P DUNHW DFURW WH J BEH

) RUH DP SBI VRP HP D\ UP HP EHUYIGHR VIRUHV Z KHUH P RYIHV Z HUH UHQWNG RUDWUYLEZ IQJ
7R SHFHOMR JEEDOHVSRQGHON R D UHFHQM. HIHQVXYH Z DWWK YIGHR RQ GHP DQG
92' PDQ R\WHP GDIO : W92’ D SHYRQY GHMUH\R Z DK D P RYIH IV IXQMG Z WKIQ
VHFRQGV $P D] RQ SDWFSDWMV IQWH 92 ' P DUNWZ M \WHUS P D] RQ 3 UP H 9 IGHR VHYIEH
 QABQAXA® HMAR FXVRP HUREHY VHHP VR EH SDWR $P D RQY EXVIGHW P RGHO7KH
KDYH HYHQ EURXJ KWKDWFDSDELOV\R .7 $ERXW  \ HDWDIR $P D RQ: HEGHYIEHV $: 6
EHIDQRIHIQ) FRP SXW VWRIDIH DQG RWHU, 7 LQUDWIKRMUH RQ DQ DV QHHGHG EDVY

- KHMHUWH GHHG LY IRURCH VHIYHURUWRXVDQGY DQG Z KHMHUIRUKRXY GD\V RUP ROV

\ RX RQD SD\ IRUZ KDW RX XVH DQG WH UVRXUFHV DUH DYDIDE®! LQ MWD [HZ. P IQXAMY

7R VXFFHWIX® FRP SHM IQ\RED\ |V RQ GHP DQGGHFRQRP\  FRP SDQHV GHHG \R GHIYHUWHU
SURGXFW DQG VHYIEHY MDY $ P D] RQKDV GRGHE 1Q RWHUZ RGY DV P D] RQVSHHG : KDW
P LIKVEH VXUSUMQI VR P DQ. IV KRZ \KH H SHABMRQY R IQABQAXO® HOADMH FLRMQ) RYHU
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IQR CDW DQDOWEY ZKIEK DRQ) Z W HYHYWIQ) HOH 1Q \WH GULMIOHFRQRP\ IV QRZ H SHANG
R KDSSHQ DV P D] RQVSHHG DQG Z W $ P D] RQ SUHAIRWEIDV

$ WSIEDCH DP S®! WH 93 R VDBN HQMY WH RIIEH R \WH FKIH CDWRIFHU &' 2 6 KHG @H
R FURW UH HUHGFH \WWH FXVRP HUGDWBEDVH Z M VRP H WILG SDWY FRQVXP HUGD 7KH &' 2
DV IRUP H\R VHG. WH SUIREGP DQG GD\ V OWU KDV SOQRHG WH SURVIPWS HVRXUFHV Z IQEH
DERFDWG DQG FRQLIXUHG VFKHP DV Z LOEH XSEDWG UHSRW Z LOEH HBU DQ® GHVIQHG DG
\WH GHOYHY SISHIDH Z LOEH WRURXI K® \MMG 7 KH FKDQI HV Z @BNH VHYHIDCZ HH\W 21 RW
DFFHSVDE®! 3 WH 93 R VDB I1LHV EDFN 7 KH QHZ DQDOMFV DUH GHHGHG IRUD P HAMZY Z W \WH
ERDUG OWUIQWH Z HHN 27 KH FRP SHIMRQLY DKHDG Rl XV Z H FDQWZ DIVWZ HH\V 2 7KLY VFHCDUR
IV SO\ LQ) RAWQ RQH IRUP. RUDCRWHULQ FRUBRUDMRQY DURXQG \WH J GEH

L.1,94)#3). 4(%/ . 1$% | . $ % . /-9

$ QDOWRV P X\MAEH GHIYHUHG UDSICO 1Q REHUR P HHAVKVHUH, SHABMRQY 1O \WH RQ GHP DQG
HFRQRP\ 7KLV IV VIP S® CRABRWIEGI Z W DQ DSSURDFK WDWEHSHQGY XSRQ2KRSH DQG KHIR
VP 3 RPFDXWRQ?

,QREHUR GHYHUYDOH FROMMQ® TXIEND DQG DFFXUDMD  GDVI DQDOMFY \WDP V P X\WBDLD
\R FUHDWM DQG SXEQVK DQDOWAVIQD QHZ ZDh : H FD@KY GHZ DSSURDFK ' D2 SV ' DR SV
IV D FRP EICDMRQ R RRY DQG P KRG Z KIFK A-DP @H \WH GHYHBSP HQAR QHZ DQDOMEV

Z KIB! HQUXUKQ 1P SHEFDE®! GOV TXDOY ' DUBR SV KHSV VKRUMQ WH P\ FOI P H IRUSURGXFLQ)
DCDOWF YDOH DQG IQQRYDURQ Z KB DYRAQ) \WHWDS R 2KRSH KHIRVP DQG FDXURQ?
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J\RXZHHPDQUIQ  VREDUH GHYHBSHY \ RX Z RX@ KDYH \R FKRRVH \WH EHVWZ D\
R P D] P [} H\WHUSURGXPIYIW 6 IQFH WH GDZ QR! \KH FRP SXWIUHUD P DQ. VRIE DUH SURVIFW

P DQDI HP HOWDSSURDFKHY KDYH EHHQWIHG 7KH Z DMUDTP RGHOGRP IQDWMG VRIE DUH SURVIFW
PDQDIHP HXS XQIDKH |V ,QWH HDW® GD\ VR FRP SXUQU  SURVIPWP DQDU HP HQW

Z DV DEDSWG IURP \WH P DQXIDRMUCQY . DQG FROWKPURQ LQGXNEY Z KIFK UHTXILHG GHBIBIG
SOQQQI DQG D JUHDWEHI UHH R RKPXYUH 3 URWRN Z HUH RUIDQ HG IR SKDVHY  FRQFHSUIRQ
IQUDMRQ DQDOMY GHVIQ FROMKAURQ WMIQY  SURGXPIRQ [P SBP HOBMRQ DQG P DIQM
QDQFH DQG SURJ UHWHG WWURXJ K WHVH SKDVHV VHTXHQID® 2 QFH D SKDVH Z DV GRGH \KH \WDP
P RYHG IRZ DG \R WH QH] WBKDVH

Sample Burndown Chart
250 25

] N

Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

mmm Completed tasks
—s—Remaining effort
deal burndown

Remaining effort (hours)

——Remaining tasks

Remaining and completed tasks

YUXWH Q% ILBI GHYHRSP HQWD EXUQGRZ Q FKDUAVKRZ V Z RIN UHP DIQIQU RYHU
WP H

7KH ZDWHUIDOO PRGHO LV EHWWHU VXLWHG WR VLWXDWLRQ\
XQGHUVWRRG XS IURQW 7KLV LV QRWKLQJ OLNH WKH WHFKQ
HQYLURQPHQW HYROYHV UDSLGO\ ,Q WKH HV D W\SLFDO V
FDOHQGDU PRQWKVY ,Q WHFKQRORJ\ GULYHQ EXVLQHVVHV L
FXVWRP HUV GHPDQG QHZ IHDWXUHV DQG VHUYLFHV DQG FR
SULRULWLHYV RQ D VHHPLQJO\ GDLO\ EDVLV 7KH ZDWHUIDOO
WKHVH FKDQJHV ,Q ZDWHUIDOO FKDQJHV WULJJHU D VHHPLC
FDXVLQJ GHOD\V DQG UHVXOWLQJ LQ SURMHFW EXGJHW RYHL

,Q WKH HDUO\ pv WKH VRIWZDUH LQGXVWU\ HPEUDFHG D C
FDO®OH®H 'HYHORBIPOHQW DQ XPEUHOOD WHUP IRU VHYHUDO
PHQWDO VRIWZDUH GHYHORSPHQW PHWKRGRORJLHYV

,Q $JLOH 6RIWZDUH 'HYHORSPHQW WKH WHDP DQG LWV SURF
DURXQG WKH JRDO RI SXEOLVKLQJ UHOHDVHV WR WKH XVHUV
IHZ PRQWKY $ GHYHORSPHQW F\FOH LV FDOOHG D VSULQW F
LWHUDWLRQ WKH WHDP FRPPLWYV WR FRPSOHWLQJ ZRUNLQJ |
WKH FRGH EDVH )HDWXUHV DUH DVVRFLDWHG ZLWK XVHU VW
WHDP

F7KH' DR SV &RRNERRN
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XQGHUVWDQG WKH FRQWH[W EHKLQG UHTXLUHPHQWY 8VHU V
DFFHSWDQFH FULWHULD 7KH $JLOH PHWKRGRORJ\ LV SDUWLI
SURGXFW GHYHORSPHQW ZKHUH PDUNHW UHTXLUHPHQWY DU}
GDWD DQDOVWLFVY HQYLURQPHQW ZKHUH HDFK QHZ DQDO\VLV
IRU DGGLWLRQDO TXHULHV

$JLOH LV ZLGHO\ FUHGLWHG ZLWK ERRVWLQJ VRIWZDUH SURC
&HQWUDO 2KLR $JLOH $VVRFLDWLRQ DQG &ROXPEXV ([HFXWL
WKDW $JLOH SURMHFWY ZHUH FRPSOHWHG SHUFHQW IDVWF
UDWH WKDQ WKH LQGXVWU\ QRUP 7KH YDVW PDMRULW\ RI FR
RI ,7 SURIHV VLIRFXDOWDWERR WKLUGY GHVFULEHG WKHLU FRP
DJLOH®* RU 20HDQLQJ WRZDUGV DJLOH $PRQJ WKH UHPDLQLQ
K\EULG DSSURDFK OHDYLQJ RQO\ QLQH SHUFHQW XVLQJ D SX

,Q DQ LQFUHDVLQJO\ FRPSHWLWLYH PDUNHWSODFH $JLOH P}
UHVSRQVLYH WR FXVWRPHU UHTXLUHPHQWY DQG DFFHOHUDW
EHFDXVH IHDWXUHY GHOLYHUHG LQ HDFK LWHUDWLRQ FDQ El
LQJ PRQWKV IRU D ELJ UHOHDVH $JLOH LV WKH PDMRU UHDYV
DURXQG PRQWKY LQ WKH pV WR DERXW ZHHNV LQ WKH

GLGQuW VWRS WKHUH 7RGD\ UHOHDVHV DUH RFFXUULQJ HYH
DSSURDFK
ZKLFK EXLOGV XSRQ $JLOH

12 Months

Average Release Frequency
Over Time

3 Months

1Week 14 seconds

1980's 1990’s 2000’s 2010’s Today

)WUXWH  7KHGHFUHDVH LQ LHBDVH F\ F®I WP H DV VRIVE DUH GHYH®RSP HQW
HYROHG ILRP Z DIMUD@R $ J IR HY2 SV

$ ! # o, $ 1/

YHRUH \WWH DGYHQAR RQ GHP DQG FBXG VHYIFHV WH YDURXV JURXSV 1Q VRI\E DUH GHYHBS

P HOVGHMIQ CHYHBSP HOMMAWWTXDDV VXSSRWWR  KDGWR VHWKS \WHURZ Q LQ UDWIKFMUH
: KDWMYHUFRP SRCHQW Z HIH QHHGHG  SK\ MEDOVHYHY CHERUW WRIDIH VR\RDUH @ KDG
\R EH REHHG IQOAB@IG FRQLIXWHG DQG P DRIHGE\ \WH ,7 GHSDWY HOWV6 HYHY Z RXG EH
RUEGHUHG DVWALTHHQMP HY DQG IURP GLIHHQAYHQERY  HDFK M K\W® GLLIHUHONVURP \WH RKHU
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'"HSHQGLQJ RQ WKH WDVN DW KDQG GLIITHUHQW PDFKLQHV FR)
DSSOLFDWLRQV ZLWK UHYLVLRQV RI HDFK DSS EHLQJ FRQWLQ
IURP HPEHGGHG ,R7 ,QWHUQHW RI 7KLQJV WR WKH ODUJHVW
DOO RI WKLV YDULDELOLW\ LW ZDV TXLWH FRPPRQ IRU LQGLY
LQ GLITHUHQW HQYLURQPHQWY 2XWVLGH WKH IRXU ZDOOV RI
\HW DQRWKHU HQYLURQPHQW 7KLV VLWXDWLRQ SUHVHQWHG

7KH VRIWZDUH GHYHORSPHQW SLSHOLQH FDQ EH RUJDQL]JHG C
GHYHORSPHQW WHVWLQJ TXDOLW\ DVVXUDQFH DQG GHSOR\I
DXWRPDWLRQ IURP SODQQLQJ DOO WKH ZD\ WKURXJK WR GHO!
GHYHORSPHQW WHVWLQJ TXDOLW\ DVVXUDQFH DQG FXVWRP
HQYLURQPHQWY 7KLV KDPSHUHG WKHLU DELOLW\ WR FRPPXQ
DQG GHOD\V

,I IRU H[DPSOH WKH FXVWRPHU UHSRUWHG D SUREOHP LW P
WHVW RU GHYHORSPHQW JURXSV GXH WR GLIIHUHQFHYV LQ WK
EHLQJ UXQ 7KLV ODFN RI DOLJQPHQW IRVWHUHG PLVXQGHUVYV
ODFN RI WUXVW DQG FRPPXQLFDWLRQ EHWZHHQ WKH YDULRX\
,Q D FRPSOH[ ZRUOG UHTXLULQJ WKH SK\VLFDO SURYLVLRQLQ
DQG IUDPHZRUNV DQG QXPHURXV WDUJHW GHYLFHV WKH VWI
UXQ WLPH HQYLURQPHQW KDV EHHQ GLIILFXOW DQG VORZ W
EDUULHUV EHWZHHQ WKH UHVSHEWLYH WHDPV LQ WKH VRIWZEL
RI GHYHORSPHQW DQG ,7 2SHUDWHRRSNKL ZK @HOARNIQRVZ & D& H
LPSDFW RQ WKH ZRUOG RI VRIWZDUH GHYHORSPHQW 'HY2SV L
HPSOR\HHV IURP WKH SODQQLQJ WKURXJK WKH GHSOR\PHQW ¢
WLPH WR GHSOR\PHQW GHFUHDVH WLPH WR PDUNHW PLQLPL]
UHTXLUHG WR IL[ SUREOHPV

$ERXW D GHFDGH DJR $PD]JRQ :HE 6HUYLFHV $:6 DQG RWKHU
FRPSXWLQJ VWRUDJH DQG RWKHU ,7 UHVRXUFHV DV DQ RQ Gt
RU PRQWKV IRU WKH ,7 GHSDUWPHQW WR IXOILOO D UHTXHVW
\RX WR RUGHU FRPSXWLQJ VHUYLFHV SD\LQJ RQO\ IRU ZKDW
VRU IRU DQ KRXU RU WKRXVDQGYV Rl SURFHVVRUV IRU PRQWK
KDYH HQDEOHG GHYHO ‘ ' ~

FRGH WKDW SURYLVLR(
UHVRXUFHV ZLWK VWU
HQYLURQPHQWY RQ G
D IHZ PLQXWHV 7KLV F
EHHQ FD®IG , Q UDVWKPMUA DV & RGH
,D& ,D& KDV PDGH LW
HYHU\RQH LQ WKH VRI
RSPHQW SLSHOLQH DO
JURXSV PHQWLRQHG DH
DQ LGHQWLFDO HQYLUH
WR DSSOLFDWLRQ UHT
D& GHVLJQ WHVW 4% DQG VXSSRUW
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FDQ HDVLO\ JHW RQ WKH VDPH SDJH 7KLV OHDGV WR PXFK EI
DQG EUHDNV GRZQ EDUULHUV WKDW SUHYHQWHG RSHQ FRPP’
SRLOQWMX ,7 LQIUDVWUXFWXUH EHLQJ GHILQHG E\ FRGH WKH
RSHUDWLRRWIZQGH GHYHORSPHQW DUH DEOH WR EOXU 7KH
RSHUDWLR@WKHVWHRIP 'HY2SV RULJLQDWHG

'LWK WKH DXWRPDWHG SURYLVLRQLQJ Rl UHVRXUFHV 'HY2SV
WHVW DQG UHOHDVH SURFHVV 7KH SURFHVV RI GHSOR\LQJ F
EH FRPSOHWHG LQ PLQXWHY ODMRU RUJDQL]DWLRQV LQFOXC
QRZ RSHUDWLQJ WKLV ZD\ $W D UHFHQW FRQIHUHQFH $PD]R
IRUPV FRGH UHOHDVHWKEM W VHPDRIUH WKDQ RQH SHU VHFR
J\ RILUDSLG UHOHBREWIYXRXORGHBDIWHUQDWLYHO\ FRQWLQX
ZKHQHZ IHDWXUHVY DQG IL[HV DUH QRW RQO\ GHOLYHUHG LQ
FXVWRPHUV

'"HY2SV VWDUWV ZLWK FRQWLQXRXYV GHOLYHU\ DQG $JLOH GH
VLRQLQJ RI UHVRXUFHV LQIUDVWUXFWXUH DV FRGH DQG FO
VXUH WKDW WKH VDPH HQYLURQPHQW LV EHLQJ XWLOL]JHG DV
SLSHOLQH 7KH FORXG SURYLGHV D QDWXUDO SODWIRUP WKD
LGHQWLFDO UXQ WLPH HQYLURQPHQWY 'HY2SV LV EHJLQQLQ
DGRSWLRQ ZLWKLQ WKH ZRUOG RI VRIWZDUH GHYHORSPHQW
'"HY2SV LPSURYHV FROODERUDWLRQ EHWZHHQ HPSOR\HHV IUR
PHQW SKDVHV RI VRIWZDUH ,W VHHNV WR UHGXFH WLPH WR
PLQLPL]H GHIHFWV DQG VKRUWHQ WKH WLPH UHTXLUHG WR |

7KH LPSDFW RI '"HY2SV RQ GHYHORSPHQW RUJURUYHWHRQV ZD
6WDWH RI '"HY2SV 5HSRUW?3 E\ 3XSSHW /DEV—7 5HYROXWLI
EDVHG RQ VXUYH\ UHVSRQVHV IURP WHFKQLFDO SURIHVV
JDQL]DWLRQV LPSOHPHQWLQJ 'HY2SV ZHUH GHSOR\LQJ FRGH
SHUFHQW IHZHU IDLOXUHV )XUWKHU FRPSDQLHV ZLWK WK
WHQGHG WR KDYH VWURQJHU EXVLQHVV SHUIRUPDQFH JUHD!'
ODUJHU PDUNHW VKDUH ,Q RWKHU ZRUGV 'HY2SV LV QRW MX
RI LQ D GDUN FRUQHU W LV D FRUH FRPSHWHQF\ WKDW KHC

7KH 'DWD DQDO\WLFVY WHDP WUDQVIRUPVY UDZ GDWD LQWR DF
GHFLVLRQ PDNLQJ DQG SURYLGHV PDUNHW LQVLJKW ,PDJLQF
DQDOVWLFV LQ WKH LQGXVWU\ 7KDW RUJDQL]DWLRQ ZRXOG k
SHWLWRUV 7KDW FRXOG EH \RX

$ ! # -

: KDWARX@ GD\I DQDOWFY SURHWIRQDY SRWIE® GDLUQIURP IQEAMMDCP DQXIDRMUHY W
VLD RXWD BWS XVRP RIYH JIDQAT R\ RWI SIRGHHUHG D VHAR P HKRGY OWUIRGHG IQR D QY
FISEQH FD@IG BDQ P DQXIDANUQ) 1QZ KIFK HP SB HHV IRFXV LHBIQBMD RQIP SURYIQ) TXDOW
DQG UHGXFIQ) QRQ YDOH DGG DRAMMEAY 7 K1Y FXGMUH HQDEGIG 7R R WR JURZ IQR \WH RGH R
WH Z Ry ®DAQ) FDUFRP SDQHY 7KH$JIBIDQG' HY2 SV P HKRGY WDVKDYH GIG \R MU
[P SURYHP HQW 1Q FRAQJ YHBFIW DUH UHD® MWDQ H DP SBI Rl ®DQP DQXIDRMUQ) SUGFISBN
DSSTHG \R VRIE DUH GHYHBSP HQW
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https://youtu.be/esEFaY0FDKc
https://en.wikipedia.org/wiki/Continuous_delivery
https://en.wikipedia.org/wiki/Continuous_delivery
https://puppet.com/resources/whitepaper/2014-state-devops-report
https://puppet.com/resources/whitepaper/2014-state-devops-report
https://en.wikipedia.org/wiki/Toyota_Production_System
https://en.wikipedia.org/wiki/Toyota_Production_System
https://en.wikipedia.org/wiki/Toyota_Production_System
https://en.wikipedia.org/wiki/Lean_manufacturing
https://en.wikipedia.org/wiki/Lean_manufacturing

&RQFHSWXDOO\ PDQXIDFWXULQJ LV D SLSHOLQH SURFHVV 5
IORRU WKURXJK WKH VWRFN URRP IORZ WR GLIIHUHQW ZRUN
DV ILQLVKHG JRRGV ,Q GDWD DQDO\WLFV GDWD SURJUHVVH
WKH IRUP RI UHSRUWYV PRGHOV DQG YLVXDOL]DWLRQV (DFK
VWHS H[HFXWHV D FRPSOH[ SURFHGXUH RU VHW RI LQVWUXF
TXHQW VWHS $wW DQ DEVWUDFW OHYHO WKH GDWD DQDO\WL
SURFHVYV /LNH PDQXIDFWXULQJ GDWD DQDO\WLFV H[HFXWHYV
SURGXFH D FRQVLVWHQW RXWSXW DW D KLJK OHYHO RI TXDO
VSLUHG PHWKRGVY OLNH $JLOH DQG 'HY2SV WKHUH LV RQH PF
PDQXIDFWXULQJ DQG DSSOLHG WR GDWD DQDO\WLFV SURFHYV

(GZDUGV '"HPLQJ FRDPBSWRYQWGFDO SEBRFHWDFREWKRG WR LF

PDQXIDFWXULQJ TXDOLW\ 63& XVHV UHDO WLPH SURGXFW RU
FRQWURO TXDOLW\ GXULQJ PDQXIDFWXULQJ SURFHVVHV I W

ZLWKLQ VSHFLILF OLPLWY WKHQ WKH PDQXIDFWXULQJ SURFF
KHQ 63& LV DSSOLHG WR WKH GDWD DQDO\WLFV SLSHOLQH |
HIILFLHQF\ DQG TXDOLW\ )RU H[DPSOH *RRJOH H[HFXWHV RY
WHVW VFULSWV SHU GD\ WR YDOLGDWH DQ\ QHZ FRGH UHOHD
FRQVXPHU VXUYH\V JURXS FRGH LV GHSOR\HG WR FXVWRPHU
QHHU ILQLVKHV ZULWLQJ DQG WHVWLQJ LW

,Q GDWD DQDO\WLFV WHVWV VKRXOG YHULI\ WKDW WKH UHV)
SURGXFWLRQ RI DQDO\WLFV PDWFKHYV H[SHFWDWLRQV (YHQ °
H[DPSOH D VLPSOH URZ FRXQW WHVW FRXOG FDWFK DQ HUUT
&DUWHVLDQ SURGXFW 7HVWYV FDQ DOVR GHWHFW XQH[SHFWL
DV zDUQLQJV ,PDJLQH WKDW WKH QXPEHU RI FXVWRPHU WUL

DYHUBVH BHUKDSV WKDW LV DQ DQRPDO\ WKDW XSRQ LQYH'
DEREXWLQHVV VHDAARQD COQWODWD DQDO\WLFVY FDQ EH DSSOLH
WKH LQSXW RBRXWSKY WKB DQDO\WLFV SLSHOLQH 7HVWV F
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https://en.wikipedia.org/wiki/Statistical_process_control
https://en.wikipedia.org/wiki/Statistical_process_control

%XVLQHVVVWHRIWWE YDOLGDWH DVVXPSWLRQV DERXW WKH GDW
¥ &XVWRPHU 9DOLGDWLRQ ° (DFK FXVWRPHU VKRXOG H[LVW L
t 'DWD 9DOLGDWLRQ ° $W OHDVW SHUFHQW RI GDWD VKRXO

,QSXWHVWV FKHFN GDWD SULRU WR HDFK VWDJH LQ WKH DQD(
F &RXQW 9HULILFDWLRQ ° &KHFN WKDW URZ FRXQWY DUH LQ
¥ &RQIRUPLW\ ° 86 =LS FRGHV DUH ILYH GLJLWV 86 SKRQH Q
¥ +LVWRU\ ° 7KH QXPEHU RI SURVSHFWY DOZD\V LQFUHDVHV

¥ %DODQFH ° :HHN RYHU ZHHN VDOHV VKRXOG QRW YDU\ E\ P

¥ THPSRUDO &RQVLVWHQF\ ° 7TUDQVDFWLRQ GDWHYV DUH LQ W
GDWHYV

T $SSOLFDWLRQ &RQVLVWHQF\ ° %RG\ WHPSHUDWXUH LV ZLW
¥ )LHOG 9DOLGDWLRQ ° $00 UHTXLUHG ILHOGY DUH SUHVHQW

2XWSWWVWV FKHFEFN WKH UHVXOWY RI DQ RSHUDWLRQ OLNH C
¥ &RPSOHWHQHVYV ° 1XPEHU RI FXVWRPHU SURVSHFWV VKRXO
¥ 5DQJH 9HULILFDWLRQ ° 1XPEHU RI SK\VLFLDQV LQ WKH 86 L

7KH GDWD DQDO\WLFV SLSHOLQH LV D FRPSOH[ SURFHVV ZLW
WRUHG PDQXDOO\ 63& DOORZV WKH GDWD DQDO\WLFV WHDP
D ELJ SLFWXUH SHUVSHFWLYH HQVXULQJ WKDW HYHU\WKLQJ
HG WHVW VXLWH JURZV DQG PDWXUHV WKH TXDOLW\ RI WKH
7KLY PDNHV LW SRVVLEOH IRU WKH GDWD DQDO\WLFV WHDP V
DGGUHVV QHZ FKDOOHQJHV DQG TXHULHV = ZLWKRXW VDFULI

DevOps _ 5 DataOps

/ DataOps combines
Agile development,

Lean DevOps and statistical

o | process controls
ManUfaCturmg and applies them

to data analytics

YUXWH ' D2 SV KDV HYROHG ILRP ®DQ P DQXI DFUQJ
DQG VRIVE DLH P HWMRGR®RJ LHV
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7 KH VSHHG DQG B[ LELDNV DFKIHYHG B\ $JIBIDQG' HY2 SV DQG \KH TXDONV FROURIDAWICHG B\
63& FDQEH DSSTHG W GO DDOWRY / HDAQ) HGJH SURSRQHQW R KLY DSSURDFK DUH FD@ W
* DIB2 SV ' DBR SV P SO VDG IV $J 1B GHYHBSP HOADQG'  HY2 SV Z M ABANAFDOSURFHW
FRQUROIRUGDWY DQDOMEY ' DVBR SV DSSTHY $JIBI P HKRGY ' HY2 SV DQG P DQXI DRMUQ)

TXDON SUGFISBN P HKRGRBJ IHV DQG\RRY \R WH GDVI DQDOMFY SISHIH 7 KH UHVXOW D

WDSIG UHVSRQVH 1B LEG! DQG IREXVWEDID DQDOWEY FDSDEIMW Z KIEK 1V DEGI R NHHS XS Z W

\WH FUDIYLWY R IQMEDOABNHKRGHY DQG XVHLY/

" DR SV IV DQ DCDOWE GHYHBSP HOWP HKRG WDWHP SKDV] HY FRP P XQEFDWRQ FRIERUMRQ
LQMI UDRQ DXVRP DIRQ P HDVXUHP HQAWDQG FRRSHUDMRQ EHE HHQ CDVD VAHQIVAN. DQDOMV
WU (7/ HWPMWDMRP GG HUIGHHY IQRWP DIRQ\WRKQRBI\ ,7  DQG TXDOW DWXU
DQFH JRYHUIDQRH 7 KH P HNRG DRNGRZ BIGI HV WH IQMEHSHOGHQRH R \WH HQIBH HQG \R HQG
DQDOWE SIRFHW WDIP VAR KHS RU DQYJ DIRQY UDSIGD SURGKFH LWL KWAMLD DWW KWOR
RSHUDMRCDORRY  DQG FRQUDXRXVD [P SURYH DQDOWEF RSHIMRQY DQG SHURWP DQFH |, WHCDEBN
\WH Z KR®I DQDOWE \WDP IQYRIHG LQ \KH DCDOMF SURFHW \R IRTRZ. \KH YDOHV OIG RXWQ WH

" D\B2 SV 0 DQUHR

TKHQ' DR SVIVIP SBP HQMG FRUMA® IMWDGEUHAHY P DO R \WH MXHY QVFXWHG HDUHU
WDVKDYH SOJ XHG GOV DQDOMFY WDP V

Challenge DataOps Approach

Changing The team delivers something of value to users at each iteration. If the

Requirements requirements change, it is simple to put new requirements on the request
list for a future iteration.

Slipped Iterations occur in rapid succession allowing greater visibility to the

schedules progress that is being made. As a team gains experience with DataOps,
their forecasting improves.

Disappointed Users receive new features quickly and give feedback to the development

users team about how to keep improving the data analytics with even more new
features.

Inflexibility DataOps enables teams to respond quickly to change. The team can pivot

at the beginning of the next iteration, which by definition is always
relatively soon.

Poor quality Extensive, automated testing, in the form of statistical process control, is a
key element in DataOps.

Low ROI With features being delivered in short increments, the monetization of the
data-analytics investment begins much earlier, improving ROI.

Irrelevant The data-analytics team is churning out management’s highest priority

features features in quick succession.

7DE®I &KD@IQIH' DWR SV
$ SSWRDFK

" DR SV YIHZ \V \WH GO DQDOWFY SISHEH DV D SURFHW DQG DV VXK IRFXVHV RQKRZ. \R P DNH
\KH HQUUH SURFHW LXQ P RUH UDSIGD DQG Z W KL KHUTXDOW UDWHUWDQ RSWP [} 1Q) WH SUR
GXAYW R DQ. VIQJI B IQAYIGXDARMWRRCE\ IWHD

F7KH' D2 SV &RRNERRN


http://dataopsmanifesto.org/

v $
' D2 SV FDQ DFFHGIDWM \WH DEIQV RI GO DQDOWFY \WDP V \IR FUHDWM DQG SXEQK QHZ
DCOOWFV \RXVHY |, WHTXIUHYV DQ$ J 1B P IQGVHWDQG P XWADOR EH VXSSRUMG E\ DQ DX\WP DIMG
SOMRP Z KIEK IQFRBRIDMY H MIQ) \WRRY IQR D' DR SV GHYHBSP HOABISHIRH ' DW2 SV
VSDQV \KH HQUH DQDOWF SURFHW  1URP - GOV DFTXIMMIRQ W IOV KWEHDYHY W JRDAV R
DRKIHYH P RUH QU KWDQG ERWHMUDCQDOMY Z KIGHADEHQ] | DWHMU FKHDSHUDQG KL KHUTXDOW

7KHNA EXMQHW EHQHIW R DGRSUZY ' DR SV DU

+5 HEXFH WP H\R LQUI KW

+,P SURYH DQDOWE TXDOV

+/ RZ HOWH P DU IQDCFRVWIR DVNWWH GH WEXVIGHW TXHWIRQ

+,P SURYH DQDOWE WDP P RUDGBIE\ JRIQ) EH RQGGKRSH KHIRVP DQG FDXWRQ
$3URP RMWDP HIFHGR \KURXIK DI B! SURFHW UHXVH DQG UH DRRUQ)

" DD, WWKHQ P DUNHW DQ DXVRP DIMG' DUI2 SV SOMRIP \KDVWKHSV FRP SDQHY DFFHBUDM \KHU
" DIB2 SV IP SBP HQEMRQ EXVWKLY ERRN LY DERXW DVER2 SV QRAKY 7KLY ERRN LY QRAY LQJ \R
VHO RX DQ WIQ) <RX FDQIP SBP HQW D2 SV DOE\ \ RXAWHD XVIQJ \ RXUH MIY \RRY B\
1P SEP HQIQY WH VHYHQ WSV GHVFUEHG LO\KH QH VWHRIRQ |\ RX GHVILH DAMBIGRH \KHUH v/
DQHFRA VAP R DVIR SV YHQERY Z KR RIHUD YDUEW R! IQQRYDUWYH VROMRQY DQG VHYIEHY

F7KH' D2 SV &RR\ERRN


http://www.datakitchen.io/
http://www.datakitchen.io/
https://medium.com/data-ops/the-dataops-enterprise-software-industry-2019-a862904857ef
https://medium.com/data-ops/the-dataops-enterprise-software-industry-2019-a862904857ef
https://medium.com/data-ops/the-dataops-enterprise-software-industry-2019-a862904857ef

7KH6 HYHQ 6 WISV WR ,P SGP HQW DWW SV

" DB DQDOWRV KDV EHFRP H EXVIGHW FUMFDO EXWIHT XLUHP HQW TXIEND HYROH DQG GO DQ
DOWFY \WDP V \WDWIHVSRQG \R \WHVH FKD@HQI HY 1Q WH WDGMRQDCY. D V RWQ HQG XS IDFAQ)
QVDSSRQMG XVHY ' D2 SV RIHY D P RUH HIHAH DSSURDFK \KDWRSVP [ HV/ \KH SURGXPYL
W R WH GD\ DQDOWFY SISHIH B\ DQREHUR P DIQWGH

P DILQH WH GH VWP H \WDVWIH 9 IFH 3 UMGHQAR 0 DUNAMD) UHTXHVV D GHZ. FXMRP HU

VHIP HOBMRQ B\ \RP RURZ : LK’ DVIR2 SV \WH GDVI DQDOMFV\MDP FDQ UHVSRQG \ HVZ WK
FRP SGM FRQLGHQFH \WDVWKH FKDQJ HV FDQ EH DFFRP SOKHG TXIEND  HIIEIHQ® DQG IREX\A®
+RZ WWHQ GRHV DQRU DQ] DURQLP SBP HQW D2 SV' <RX P D\ EH VXISUWVHG R GDDWDWDQ
DCDOWFV\WDP FDQP LJUDM\R' D2 SV IQVHYHQ VP S®I AMSV

3490 > 11 $$ 8141 1 .S, /" )# 49843

.1\ RX P DNH D FKDQI H \R DQ DCDOVE SISHIDH KRZ GR\ RX NGRZ \WDW RX GIG QRWEUHDN DQ\
WIQI" $X\RP DWMG MG QXU \KDVD | HDWUH UHBIDVH IV Rt KL K TXDQW Z WNRXWHT XIUQ)
P H FRQVXP IQ) P DQXDOMAIY 7KH IGHD 1Q' DVER SV IV \KDWAYHW \IP H D GOV DQDOWRY
WDP P HP EHUP DNHV D FKDQIH KH RUVKH DGGV D WMAVRUKWDWAKDQIH 7 QY IV DEGHG
IQFUHP HQB®  Z 1\ \WH DAGMRQ R HDFK [HDMUH VR \MALDY J UDGXD® LP SURYHV DQG TXDDW v/
OMD® EXIONG ,QD EL XQ \WHUH FRX@ EH KXQEUHGY Rl WMV DWDFK AU H [Q \KH SISHIH

$CEQ) \MAV LQ CDVI DQDOMFY 1V DQDEI RXV \R \WH BANARFDOSURFHW FRQUROKDVY P S®I
P HOMG LQ D P DQXIDFPMUQ) RSHIMRQY IBZ 7 HVN IQUXUH WH LOMI U R \KH [IGDCRXGXVE
YHUL\ Q) WDVWZ RN 1Q SURTUHW WH UHVXOV R! IQMUP HGIDW AMSV [Q\WH SISHIH P DWKHV
H SHABMRQY 7HIMY FDQEH DSSTHG R GDW P RGHY DQG ®JIE 7KH ILIXUH EHBZ VKRZ V
H DP SV R \MNV 1O \WH GDVB DQDOWFV SISHIH

) RUHYHU \AMS LQ \KH GOV DCDOWEY SISHIH \WWHUH VKRX@ EH DWBDVRGH MW7 KH SKIBVR
SK\ IV \R VAIBWYZ I\ VIP SGHWMV DQG JURZ RYHUMP H ( YHQ D VPSB! WAZ LOHYHQMD® FDWK
DQHURUEH RUH W UHBIDVHG RXVWR \KH XVHLY ) RUH, DP S MVWP DNQJ VXUH \WWDWIRZ FRXQN
DUH FROUMMQAKNURX KRXVKH SURFHW/ FDQ EH D YHY  SRZ HUXOM2 GH FRX@ HDVI® P DN\H
D P MBNH RQ D RIQ DQG P DNH D FIRW SURGXPWZ KIFK DI \R H HEX\M FRUHA® $ P SGI URZ
FRXQAMAMZ RX@ TXIEND FDWK \WDW

7 HVW FDQ GHMAVWZ DLQIQIV 1Q DEAMRQ VR HURY $ Z DURIQU P LJKVWEH W J HUHG L GDWD H FHHGY
FHUBLQ ERXQEDUHY ) RUH[ DP SBI WH QXP EHUR! FXVARP HUMDQVDRURQY QD Z HNP D. EH

2. LWVZIKQ R IWKMRUEDCDYHIDIH || \KH WDQUDRURQ BIYHCH, FHHGY \WDVWAKHQ D

Z DUIQ) FRXG EHI@IJIHG 7KLY P LJKWIRWEH DQ HURU WFRX@ EH D VHDVRQDCRFFXWHQAH IRU
H DP S®! EXVWKH UHDVRQ Z RX@ UHTXILH IQYHMIN DUIRQ 2 QFH UHFRI Q] HG DQG XQGHUIARRG \WH
XVHWY R \KH GOV FRX@ EH DBIWG

" DIBR SV IV CRADERXWEHQ) SHUHFW, Q I DPWIVDFNGRZ BIGI HV \KDWFRGH LV 1P SHUHPW, W/
QDWUDONDAD GOV DQDOMEY WDP Z 1@P DNH D EHWHIRWA HWAMDP M/ VRP HMIQJ 1 VR \RH
FDQ GHMUP IQH WH FDXVH Rl \WH M/XH DQG DAG D WMAYR \WDWIACHYHUKDSSHQY DIDIQ ,QD WDSIG
UHBDVH HYILRGP HQAD I, FDQ TXIEND SURSD DV RXVAR \KH XVHY/
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: WD VXW R \MAV IQ SOFH ' DWi2 SV D@Z V\ RX R P RYH IDWNEHFDXVH\ RX FDQP D\H
FKDQIHV DQG TXIEND UHXQ WWH WMAYXIM | \WH FKDQI HV SDW WH \WMWV  \WWHQ \KH CDUM DCDOW
[EVWDP P HP EHUFDQ EH FRQIGHQWDQG UHBDVH IW7 KH NQRZ GIGTH LV EXIONQR \WH WV WP DQG

\KH SURFHW VA V XQCHUFRQARO 7 VIV FDUWK SRIMQUDCHURY/ DQG Z DUIQIV EHIRUH \KH  DUH
UHBDVHG VR WH TXDQWV UHP DIQV KK

$X\URP DWNG \MVIV FRQIQXRXVD P RQURUWH GDMB SISHIRH |RUHURY DQG DQRP DIV 7KH Z RN
QIKW Z HHNHQGV DQG KRIED, V Z MWRXWENGQ) D EWDN I\ RX EXIG D' DR SV GDVKERDLG \ RX
FDQVYIHZ \WH KLJK GIYHOARW R \ RXUGDB RSHIMRQY DADQ. WP H | Z DLIQI) DQG I DIGUH DBAW
DUH DXVRP DIMG \ RX GRQVKDYH \R FROABIQ® FKHAN\ RXUGDVKERDUG $ X\RP DWMG \MMANDY [UHHY
\WH GDVI DQDOMFV \MDP 1URP WH GXGIHY R P DQXDOMAIY VR WH FDQIRFXV RQKLI KHU
YDOH DGG DR

Are data inputs Is your business logic Are your outputs
free from issues? still correct? consistent?

++
[sF1P) A sQL ® i

YLUIXWH  7HW HQDE® WH GDVD SLRIHVWIRQDOR DSSO® WIMMMEDOSIRFHW
FROARY
VR WH GDV SLSHIOH

3490 ?153%! 69%23)/ . #/ .42/, 3934%

7KHUH DU P DQ SURFHMQI VSV \WDWMUQ UDZ. CDVY LOR XVHIXAQRUP DUIRQ | RIMIN-KRTGHY
7R EH YDODEG! G P XVWBUR] UV WURXJ K WHVH VAMSY ENHG\RIHNHUIQVRP HZ D\ Z MW
\KH X@P DM JRDCR| SURGXFLQ) D DB DCDOWFY RABXW DB P D\ EH SUHSUIRFHWHG FBDQHG
FKHANHG WDQURWP HG FRP EIQHG DQDO)] HG DQG UHSRUMG & RQFHSWD@® \KH GOV DCDOVY
SISHIEH IV D VAR AR HV [P SBP HQMG XVIQJ D YDUHW R VRRY IQFGEQI ( 7/ \RRY CDW
VFHQRH VRRY VHD VHYIEH GDVD SUHS WRRY' UHSRUIQY RRY' YIVXDE) DURQVRRY DQG P RUH
7KHBIHV P D EH H HRXWG VHUDE® EX\WP DQ. AU HY FDQ EH SDUDEBIT) HG 7 KH SISHIRH IV
GHMUP IQMIF EHFDXVH WH SISHEH AR HV DUH GHIQHG B\ VFUSW VRXUFH FRGH DORUKP V/

KWW OFRQLIXUMRQ LGN SDUDP HMUILBN FRQEIGHY DQG RKHUILBN $ QR \KHVH MP V DUH
HWHQID® MWFRGH & RGH FROMRY \WH HQIWH GOV DQDOWFY SISHEH IURP HQG\R HOGIQD
UHSURGXFLE®! | DVKIRQ

7KH DUDRW 11BN \KDWP DNH \KLY UHSURGXALELDIV SRWIE®! DUH XVXDID® VXEMPWR FRQIDXRXV

[P SURYHP HQA// INH RXHUVRIVEZ DUH SURVIPW WH VRXUFH 1B\ DWRFLDWIG Z W \KH GDVU SISHEH
VKRX@ EH P DIQEIGHG LQ D YHWRQ FRQWRO VRXUFH FRMRO M WP VXK DV* WS YHWMIRQ FRQ
WRORRCKHSV \WDP V R IQAYIGXDY RU DAY H DQG P DQDI H \WH FKDQI HV DQG UHYIMRQY \R FRCH
VDOR NHHSV FRGH 1O D NQRZ Q UASRVVRY  DQG | DFLOMWY GVDVMUBHFRYHY  + RZ HYHU \WH P RAV
[P SRUIQNEHQH IR YHIARQ FROUROHDMMY \R D SURFHW FKDQJ H \KDWWDFLODWY \WD@BZ
DY DQDOWRY WDP P HP EHWY/ \R EUDQFK DQG P HUH
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,Q D WSIEDO/R\E DUH SURMIPWGHYHBSHWY DUH FROIXRXVE® XSCOMD) YDURXY FRGH VRXUFH 11BNV
| D GHYHBSHUZ DQN \R Z RINRQ D IHDUWUH KH RUVKH SX@' D FRS\ Rl DOUHBIYDQAFRGH IURP \KH
YHWIRQ FROMRORRIDQG AW R GHYHBS FKDQIHY RQD BFDAFRS\ 7KLY GFDCFRS\ LV FD®IG D
EWQRK 7KLY DSSURDFK FDQ KHS GDVB DQDOWFY WDP V P DIQEIQP DQ FRAQI FKDQI HV \R \KH
DB DCDOWFV SISHIDH 1Q SDUDMIO: - KHQ\KH FKDQJ HV R D EUDGFK DUH FRP SGM DQG \MANG
\WH FRGH IURP \KH EUDQRK LV P HU HG EDFN L \WH WKQN| Z KHUH \KH FRGH FDP H IURP

%DQRKIQ) DQG P HJIQ) FDQEH D P DRUSURGXRIYIW ERRWWRUGDIE DQDOWEY EHFDXVH MD@RZ V/
WDP \/\I P DNH FKDQU HV \R \WH VDP H VRXUFH FRGH (1B 1Q SDUDMICY IWRXWBZ 1Q) HDFK RWHU
GRZQ ( DFK IQAYIGXDOMDP P HP EHUKDV FRQIMRCR! K1Y RUKHUZ RN HQYILRGP HQW7 KH. FDQ
XQWHURZ Q\MN' P DNH FKDQJ HV \BINH UM\ DQG H SHUP HOW, | \KH Z VK \WH FDQ GVADLG
\WHUFKDQI HV DQG WBLWRYHU $ QRIVHUNH \R DBZ IQJ \WDP P HP EHY/ \R Z RUN Z HQIQ SDUD®BIO
UHDWMV \R SURYIGIQI WHP Z MK DQ LYROWIG P DFKIQH HOYLRGP HOW
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( YHY GD\Y DQDOWEVWDP P HP EHUKDV \WHURZ Q GHYHBSP HOARRY RQWHURZ Q DS\RS

9 HWIRQ FRWRORRY DABRZ \MDP P HP EHY/ R Z RUN RQWHURZ Q SUYDWM FRS\ RI \KH VRXUFH
FRGH Z KIG! MDAD [Q) FRRUECDWG Z W WH UAMAR WHWDP ,Q GD\Y DQDOMFY D\WMDP P HP
EHUFDQWEH SURGXPYH XQBMW/ \KH. DOR KDYH D FRS\ R \WH CDW \WDWRH QHHG 0 RWKVH
FDVHV FDQ EH FRYHUHG .Q GM/ WDQD 7HDE\\M 7% -+ MRUED®D GWN VSDFH KDV EHHOQ SURKIEL
WHO H SHOAYH EXWRGD. DABMWWDQ  SHU7%SHUP RQK FEXGVRIDIH FRW DM QRZ
GV VI QUFDQAKDQ WH RSSRUMQW FRR D\MDP P HP EHUW P H 1 \WH GD\B VWY ADARR
OUH WHQDWDP P HP EHUFDQ\BINH RQD WH VXEVHWR CDVB KDWY QHHGHG 2 IWWQ \KH \WDP

P HP EHURQD QHHGV D UHSUMVHQIAMYH FRS\ R WH GOV IRUMMIY RUGHYHBSIQ) RQH VHVRI
IHDMUAV

. KHQP DQ WDP P HP EHY Z RN RQWH SURGXRIRQ GDWEDVH IWFDQ BDG\R FRQTEW $
CGDWEDVH HQIIQHHUFKDQILQ) DVFKHP DP D\ EWHDN UHSRW $ CDVD VFLHQIWAGHYHBSIQ) D QHZ
P RGHP LJKW HWARQIXVHG DV QHZ GBI IBZV1Q * IYIQ) WDP P HP EHWY WHURZ Q ( QVILRQ

P HQAVRDWMY \WH UMAR \WH RUIDQl] DARQIURP EHQJ 1P SDRMGE\ \WHUZ RN

3490 Bl 2% 3%G#/ . 41). X2): %

$ QRIHUSURGXRIYIW ERRAIDY P HKRG IRUMDP V/ 1V \iKH DELON R UHXVH DQG FRQEIGHU] H
FRGH ( DFK P IGEBIVMS 1Q WH GD\D DQDOMFV SISHEH UHFHYHY RASXWURP D SURUMEBI H DQG
SURYIGHV LOBSXVR \WH QH WABIH W FXP EHWRP H VR Z RUN Z MK DQ HQWH GOV DQDOWRY
SISHIH DV RGH P RGRDK VR MY FRP P RQ\R EUHDN IMERZ Q QR VP DIIUFRP SRQHQW |\
HDVHVWRURKHUWDP P HP EHY \R UHXVH VP DEUFRP SRQHQW LL \KH. FDQ EH VHI P HQMG RU
FROBIQHU HG 2 QH SRSXOUFRQEICHUMFKQREI\ Iv' RANHU

6 RP H\AMSV 1O \KH GDVB DQDOWEY SISHIRH DUH P WA DQG FRP STFDWG ) RUH DP S®I RQH
RSHUDMRQ P LJ KWFD@D FXWRP \RROXQ D S\ WRQ VFUSWXVH ) 73 DQG RKHUVSHADD HG
®IIE 7KLY RSHIMRQ P LJKWEH KDUB\R VXS EHFDXVH IWBHTXILAY D VSHALLE VHWR! VRRY
DQG QUIEXOWR FUDM  EHFDXVH IHTXILAY D VSHALLE VNOHW 7 KLY VFHCDUR 1V DQRKHU
FRP P RQXVH FDVH IRUFU-DIQ) D FROEBIGHU 2 QFH \WH FRGH LV SOFHG 1Q D FROBIGHU W

P XFK HDVIHUWR XVH B\ RKHUSURIUDP P HY Z KR DUHQWWDP [IDUZ WK \KH FXVIRP \RRS LOUGH

\WH FROBIGHUEXWNORZ KRZ \R XVH \WH FROEIGHUY H WACDAQMUDFHY VW DOR HDVIHUWR
GHSE \WWDWARGH R HDFK HQYILRGP HQW

F7KH' D2 SV &RR\ERRN


https://www.docker.com/
https://www.docker.com/
https://www.docker.com/
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7 KHUH DUH FDVHV Z KHQ \WH GDVI DQDOMF SISHEH QHHGVY \R EH 1G] LEG! HQRXJ K \R IGFRBRUIDM
QLIHHQAXQ P H FRQAMRYY : KIFK YHWRQR! WH UDZ GV VKRX@ EH XVHG' |,V \KH CDWD
QUHRMG \R SIRGXPIRQ RUWMIQY" 6 KRXG UHFRUBY EH [IGMUHG DFFREQ) \R VRP H FUMURQ
VXFK DV SUYDW KHDGK FDUH GBS * 6 KRX@ D VSHALLLE VHWRI SIRFHVWIQ) AMSV IQWWH Z RINBZ
EH IGFOGHG RUQRW 7 R LQFUHDVH GHYHBSP HQAHERW \IHVH RSURQY GHHG \R EH EXIONQR \KH
SISHIEH $ WREXWBISHIH GV Q Z LOD@RZ. \WH HQJ IGHHURUDCDOWR IQYRNH RUVSHAL WHVH
RSVRQV XVIQ) SDUDP HMY ,Q VRV DUH GHYHEBSP HQAD SDUDP HMULY VRP H IQIRWP DIRQ HJ D
QP H DQXP EHU DQRSVRQ WDWY SDAHG\R D SURIWDP \KDWDIHFW \KH Z D\ WDWIN HEXW
| WH CD\I DQDOWF SISHIH 1 GHVLI QHG Z W \KH U KW IEIDW W IQFEH WDG, \R DFFRP P R
DM GLIHHQAXQ \IP H FLUFXP ABIGFHV

) RUH DP S®! [P DIIQH D SKDUP DFHX\IFDAFRP SDQ. \WDWREVBIQV SURVFUSMIRQ GDWB | URP D

G SDWY FRP SDQ. 7KH G LV IQFRP SV VR \KH CDVB SURGXFHUXVHY DORUKP V \R [1OIQ
WRVH JDSV ,QWH FRXWH Rl 1P SURYIQ) \KHUSURGXPW\KH GO SURGXFHUGHYHESVY D GILIHIHQW
DORUKP \R\NH ILQIQ\WH J DSV 7 KH GOV KDV \WH VDP H\VKDSH URZ V DQG FROP Q- EXWAHUIBIO
IHGV DUH P RALHG XVIQ) \WH QHZ DORWKP : WK \KH FRUMPVWEXIGQ SDUDP MY DQHQIL
QHHURUDCDOWWFDQ HDVI® EXIQS D SDUDBIOCEDWD P DWW W \KH QHZ DORWKP DQG KDYH ERW
\WH RT DQG QHZ. YHWIRQY DFFHVME®! WURXJ K D SDUDP HAMUFKDQIH

F7KH' D2 SV &RR\ERRN
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0 DQ GO DQDOWFY SR HWIRQDO O/H (Q 1HDU ,Q GV DQDOWEY WHUH DUH \ER FRP P RQZ D\ V

\R EH SIRHWMRQD® HP EDUDWHG RUJHWILHG

$$@Z SRRUTXDDOW GO R UHDFK XVHLY

' HS@® FKDQI HV \KDVEW-DN SURGXFURQ A VAP V/

" DB HQIIGHHY VFLHQWAN DQG DQDOMW VSHQG DQH FHVWLYH DP RXQWRI P H DQG HGHU
ZRINQJ \R DYRIG\KHVH GVDWIRXY VFHQDURY 7KH DIWP SWKHIRVP 3 + Z RINQU Z HHNHQGY
7KH GRD®WR KRSIQJ DQGSWD\ IQU 7KH GHYIVH FUHDYH Z D\ V\R DYRIG RYHIFRP P WY 7KH
SUREGP 1V \WDWKHURIE HIIRW DUH HYHQMXD® RYHUIFRP H B\ FILFXP VIBGRHV © WNRXVRH U KW
FROARY [Q SDFH D SIREGP Z LTS \WURXI K DQG EUQ) \WH FRP SDQ. v/ FUMFDCDCDOWEY \R D KDV

7KH' DVB2 SV HOMBUMH SXW WH U KWHWR \RRY DQG SURFHWHV 1Q SOFH \R HODE®! G DQG
Q-Z DCDOWV \R EH GHS® HG Z W D KLIK BIYHCR! TXDOV : KHQ DQ RU DQY} DIRQ [P SBP HQN

" DIBR SV HQILQHHY VAHQIVAV DQG DCDOWW FDQUAD] EHFDXVH TXDON LV DWXUHG 7KH FDQ
- RIN: DWKRXVY HDURU+ HIRVP ' DWBR SV DFFRP SOKHV WY B\ RSP [} IQ) R NH ZRINGZ V

7KH 9 DOXH 3 LSHIQH

" D\ DQDOWEY VHHW R H WDRWDOH (URP DD ©  H FDOWMLY \WH 9 DOH 3 ISHIH 7KH QDI WDP
EHBZ VKRZ V\WH 9 DOH 3 ISHIDH SURIUMWMQU KRU} RQEAD IURP GIVWR UKW DUB HOMY \WH
SISHEH DQG P RYHV IQR SURGXFIRQ SURFHWIQU 3 IRGXRURQ LY J HQHID® D VHUHY R AU HV
DFFHW WDQVRWP V' P RGHY YIVXDQ) DURQY DQG UHSRW © KHQ GDVB H IW \WH SISHIDH 1QWH
IRP R XVHXCDQDOWFY YDOH L FUHDWMG IRUWH RUDQ DURQ ' DUER SV X\M) HY \RRBKDIQ
ZRINGZ DX\RP DIRQ\R RSWP 1] H RSHIMRCDCH IIFIHGR, [Q\KH 9 DOH 3 ISHIH ' DB IQWH

9 DO 3 LSHIDH LV XSCOWG RQ D FROIXRXY EDVV EXWFRGH IV NHSWFRQABIQVB\MS 1O WKH
VHYHQWASVR! [P SBP HQIY ' D2 SV+ XVIQJ YHWIRQ FROARCE  VHUYHV DV \WH IRXQEDURQ
IRUFRQARTY \WH FRGH GHS® HG

$V P HQIRGHG DERYH WH Z RIMBRWIEG! RAFRP H 1V RUSRRUTXDDY GDVD \R HQMUWH 9 DOH
3ISHIH ' D2 SV SUHYHON WLV B\ [P SBP HQIY CDW WMV WS, QUSILHGE\ WH YA
FDOSURFHW FRQWRAQ D P DQXIDRMUQ) Z RINGZ - GO MV HQUXUH \WDWED YDOHY @\ Z MKIQ
DQ DFFHS\BEGH VBMYAFDODQI H * DU MV YDEEDWM COMD YDOHY DVWKH IQSXW DQG RAGXW R
HDFK SURFHVWIQ) AU H IQ WH SISHIDH ) RUH DP S®I D86 SKRQH QXP EHUVKRX@ EH \MQ LI W
$Q RKHUYDOH LV IGFRUHPWRUUHT XLUHV QRUP DO DIRQ

2 QFH CDW \MW DUH IQ SOFH \WH ZRUN [ R J XDUDQAMH \KH LOMI UMV R \KH 9 DOH 3 ISHEH
4 XDON EHFRP HY OMD® EXIONG ,| DCRP DEXY GO IBZ VV \WURXI K \KH SISHIH WH GO WAAW
FDWK IWDQG \BNH DAIRQ+  1Q P RAWFDVHY \KLY P HDQV 11U Rl DQ DBWWR WH GOV DQDOWEY
WDP Z KR FDQ\WHQ IQYHMVN DWW 7 KH WAV FDQ HYHQ 1O \WH VSILMRI DX\R P DQXI DRXUQ)

2ARS \WH @QH * 6 BANAIFDCSURFHMY FRQURCHIP [CDWA \WH QHHG VR Z RW - DERXVWZ KDWP LIKW
KDSSHQ : W \WH UU KWEDVD \MVV 1Q SOFH \KH GDVI DCDOWFRY WDP FDQ: RUN:  WKRXVY HDU
RU+HIRVP 7KLY [UBHHV' D2 SV HQIIQHHY \R IRFXV RQ\WHURKHUP DRUUHVSROUELDW +

\WH , QQRYDMIRQ 3 [SHTH

F7KH' D2 SV &RR\ERRN



QUALITY

Value

Pipeline DATA PRODUCTION VALUE

)LUXWH  7KHYDXH
7KH ,QORYDMRQ 3 LSHIH s
7KH , QQRYDIIRQ 3 LSHIDH VHH\Y \R P SURYH DCDOWFY B\ 1P SBP HOI QHZ IGHDV \WDW IHT
DCOOWF IQAIKW $V\WH GDIWDP LOMDMY D QHZ 1HDMUH XQEHU RHV GHYHBSP HWEHRUH
IWFDQ EH GHS® HG R SIRGXPIRQM VIMP V' 7KH , QQRYDMRQ 3 LSHIH FUHDWMY D IHHGEDFN
GRS ,QQRYDIRQVSXY GHZ TXHWIRQY DQG LGHDV IRUHCKDGFHG DQDOMEY 7 KLY UHTXIUHV P RUA
GHYHBSP HOABDAQ R DAGMRCDAOI KWDQG IQORYDIIRY ' XU \WH GHYHBSP HONR QHZ
IHDWMUHV FRGH FKDQIHV EXWEDWD 1 NHSWARQABIQW, HHSIQ) GOV \ABME SUHYHQN FKDQIHV 1O
W IRP EHQJ IDOHD DWIEX\MG \R WH [P SDPWR WH QHZ DORUKP  $ 11 HG GO VHWFDQ EH
VHWKS Z KHQ FUHDMZY D GHYHBSP HOWHOYMLRGP HOME MS  LOWWH VHYHQMSV R 1P SBP HOW
QU D2 SV

" DIBR SV IP SBP HQW FROIXRXY GHS® P HONR QHZ IG-DVE\ DX\RP DI \WWH Z RINEZ IRU
EXIQIQI DQG GHS® 1QJ QHZ DCDOWEY |, WHEXFHV \KH RYHUDQR\ FBIWP H R WUWIQ) IGHDV IQR
IQQRYDIRQ :  KIBI GRQJ WY WH GHYHBSP HOAMDP P X\WDYRIG IQRRGXFIQ) QHZ DQDOMFY
KDVEUDN SIRGXFURQ 7KH' D2 SV HOMSUVH XVHY @JIE \MAV VMS VR YDIEDW QHZ. FRGH
EHRUH MY GHSB HG / RILE \MVN HQVXUH \KDWEDD P DVRKHV EXVIGHW DWXP SURQV ) RUH DP
S®I D IHG \WDNCHQMHY D FXRP HUVKRX@G P DK DQ H MY HQW 1Q D FXWRP HUGP HOVRQ
\DE®I $ P VP DK VKRXG W JHUVRP HWSH R IRGRZ. XS

: W GILE MWV 1Q SOFH \WH GHYHBSP HQMBISHIH FDQ EH DXVRP DWMG | RUFRQIKRXY GHSE

P HOMP SO\ 1QJ \WH UHBDVH Rl QHZ. HQKDGFHP HQW DQG HQDE@Y WH GD\I DQDOWEY WP \R
IRFXV RQWH QH WDGDE®! HDXUH : WK DI SVWH GHY WDP FDQGHS® Z MRXWZ RW 1Q)
DERXVEUHDNQ) \WH SURGXPIRQW WP V= WH FDQ: RWN:  WKRXVW HDURU+ HIRVP 7KLV IV D
NH FKDUDPMUMIF R D IXQ@IG SURGXPYH \WDP

7KH 9 DOXH , QORYDARQ 3 LSHIQH

,Q UDOZRWG CDW DQDOWFY \WWH 9DOH 3ISHIH DG
, QQRYDURQ 3 LSHIH DUH QRAWHSDUDM 7 KH VDP H

WDP 1V RIVMQ UAVSROUE®! IRUERK 7 KH VDP H DWHW DUA
GIYHDIHG ( YHQN 1Q RQH DI HAWKH RNHU

7KH\ER Z RINGBZ V DUH VKRZ Q FRP EIQHG IQR \WH 9 DOH
,QQRYDIRQ 3 ISHIDH LQ\KH 1L XUH EHEBZ

PRODUCTION

DEVELOPMENT

7KH 9 DOH , QCRYDMIRQ 3 ISHIH FDSWHUHY WH LOMU SO\ IDEA

EHE HHQ GHYHBSP HQADQG SURGXRIRQ DQG EHE HHQ

CDW DQGFRGH ' DR SV EWHDINV GRZ Q \KLYV Innovation Pipeline
YLIXWH  7KHLQQRYDURQ
SLSHOQH

F7KH' D2 SV &RR\ERRN



EDUHUVR \WDWA FBI P H TXDO DQG FUHDMYIMY FDQ DQEH [P SUIRYHG 7KH' D2 SV HQOMUSBUVH
P DAY \WH RIFKHWIDMRQ R CDUY VR SURGXFIRQ DQG WH GHS®\ P HOWRI QHZ THDWUHV ERWK
ZKIBI P DIQMAQQ) [P SHFFDE®! TXDDW 5 HGXFHG R\ FOI WP H HCDEGN ' D2 SV HQIICHHWY \R

P SDAWKH RU DQ] DWRQIQKLIKO® YMEGI ZD\ VP SURYHG TXDOW HDEGN WH \WMDP \RR P RYH
IRZ DG Z W FRQIGHQRH ' D2 SV VSHHGV WH H WDRIRQ R YDOH IURP - GDWY DQG IP SURYHV
\KH YHBAW R GHZ GHYHBSP HQAZ KIB! HQVXUQI \WH TXDQWV R DM DQG FRCGH 1Q SURGXRIRQ
VWHP V@ W FROIGHQRH 1Q WH 9 DOH , QCRYDMRQ SISHEH \KDWAMP VILRP ' DR SV \WWH
CDW DQDOWFV \WMDP  DYRIGV \WH D IHW DQG RYHUFDXWRQ WDWAKDUDRMUL HV D CRQ' D2 SV
HOMBUWH : RIN:  MWRXW HDURU+ HIRWP

Focus on both orchestration and deployment while
automating & monitoring quality

Value
Pipeline

DATA PRODUCTION VALUE

DEVELOPMENT

IDEA

Innovation Pipeline

YLIXWH  7KH9DOXH DQG , QQRYDMRQ 3 LSHIQHV LOXVWDWI KRZ QHZ
DQDOWFV DUH LOWRGXFHG LQWR GOV RSHIDWRQY

F7KH' DR SV &RRNERRN
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2 QHFRP P RQP IVFRQFHSMIRQ DERXW D2 SV 1V \WDVAY MW HY2 SV DSSTHG R GO DDOW
IV : KIBI D OB VHP DQIFD® P IMBDAQ) \KH QDP H2' DU S8 KDV RGH SRVMYH DWIEX\M
\WFRP P XQIFD\MV \KDWEDMS DQDOMPY FDQ DFKIHYH Z KDW/RIE DUH GHYHBSP HOADWICHG Z W

" HY2 SV 7KDWY\RVD\ ' DVER SV FDQ\ IHG DQREHUR! P DI QUYGH 1P SURYHP HOAQ TXDON
DQG R\ FOIP H Z KHQ GDVI \WDP V X\ H QHZ \RRY DQG P HKRGRBJ IV 7 KH VSHFLLE Z D\ V\KDW
* DB SV DFKIHYHV \MHVH J DIQV U BPKH XQTXH SHRS®BI SURFHWHVY DQG \RRY FKDUDPMUMIF
R CDWWWDP V' YHWXV VR DUH GHYHBSP HOARDP V/XMQJ * HY2 SV + HIHY RXUIQ GHSW \INH
RQ ERW \WH SURQRXQFHG DQG VXEVB! GlLIHIHGFHY EREHHQ' DV SVDQG" HY2 SV

Value
Pipeline

DATA PRODUCTION VALUE

DEVELOPMENT

IDEA

Innovation Pipeline

DevOps DataOps

& >P$ / Q
$ 6 ) 0

" HY2 SV IV DQ DSSURDFK \R VRIE DUH GHYHESP HOAKDVWDFFHBIDWMY \KH EXICG QHR FEI

IRUP H® NGRZ Q DV BHBDVH HQIIQHHUQ)  XVIQ) DXRP DIRQ * HY2 SV IRFXVHV RQ FRQIDXRXY

QM UIDIRQ DQG FRQIDXRXY GHIYHY R VRIVEDUH B\ BIYHII Q) RQ GHP DQG, 7 UVRXUFHY LD
VKFUMUH DV FRGH DQG E\ DXVRP DAY [QMI UDIRQ \MADQG GHS® P HOWR! FRGH 7KLY P HUILQ)
R VRI\Z DU GHYHBSP HOADQG 7 RSHIIRQY 2 ( 9 HBSP HQADQG22 3 HIMRQB?  UHGXFHV P H
R GHS® P HQWGHFU-DVHV P H\R P DINHWP QP [} HV GHHRW DQG VKRUMQY \WH \IP H UHTXILHG
R UBHVROH IWXHY

8MQI ' HY2 SV BDAQ) FRP SDQHV KDYH EHHQ DEGI R UHGXFH WHUVRI\Z DUH BHBDVH R\ FEI P H
IURP P RONV\R OMD® VHFRQGY 7KLY KDV HODEGIG\WHP \R JURZ DQG BDG 1Q IDMBDFHG

HP HULQJ P DUNHW &RP SDQHV @H* RRI®!I $P D] RQDQGP DQ. RWHY QRZ UHBDVH VRIVE DUH
PDQ WP H/SHUGD % P SURYIQU \WH TXDOV DQG R FBIIP H R FRGH BHBDVHY ' HY2 SV GH
VHYHY D BWR FUHAWRUWHVH FRP SDQHVIVXFFHW

2 SWP ] 1QJ FRGH EXL@V DQG GHIYHY 1V RQD RQH SIHFH RN WH @ HUSX] | ®1 IRUGDVE DQDOW
[EV ' DR SV VHHW \R UHGXFH WH HQG W HQG R\ FGI WP H R GDVI DQDOWFY 1URP WH RUWIQ

R IGHDV\R \WWH QMDIFUDMRQ R FKDUW JUDSKY DQG P RGH® WDWAUHDW YDOH 7KH DI
@HP\ FOI UHIHV XSRQ SHRS®! 1Q DEAMRQ\R \RRY ) RU DVIR SV \R EH HIHRIYH WP X\WWP DQDUH
FRIERDIRQ DQG IQORYDIRQ 7R WY HQG ' D2 SV IQNRGXFHV $ JIB1 HYHBSP HNQR DT
DQDOWEY VR \WDWEDWE \MDP V DQG XVHLY Z RNV HIHUP RUH HILEHQ® DQG HIHAYHO

F7KH' D2 SV &RRNERRN


https://medium.com/data-ops/choosing-your-first-data-analytics-project-ce4bd6d75a14
https://medium.com/data-ops/choosing-your-first-data-analytics-project-ce4bd6d75a14
https://medium.com/data-ops/choosing-your-first-data-analytics-project-ce4bd6d75a14
https://en.wikipedia.org/wiki/Continuous_integration
https://en.wikipedia.org/wiki/Continuous_integration

,Q$JIB" HYHBSP HOMKH CDW WDP  SXEQKHYV QHZ  RUXSCDWG DQDOWFV 1Q VKRIWWCQFUHP HOV
FD@IG2VSUQN 3 : 1M LQORYDMRQ RAFXUWIQ] 1Q UDSIG IQMYDY \WH \WDP - FDQ FRQUOXRXVO UH
DWHW IW SURIMAV DQG P RH HDVM® DCDSWR HYROIQI UHTXILHP HOW 7 KLY WSH Rl UHVSRQULYH
QGHW IV IP SRMEG XMQ) D:  DMUDOBURWRANP DRI HP HONP HIWRCGRBRI\ Z KIFK GFRNV D WDP
IQR D Q) GHYHBSP HONA FO®! Z I RQH2EL) EDQJI? GHIYHUDE®! DVWKH HQG

6 \WEHV VKRZ \NDVS J LGB! VRIE DUH GHYHESP HQABURVIFW FRP SBAM | DMUDQG Z W 1HZ HU
GHHAW ZKHQ$ JIBI* HYHBSP HOAHSOFHY \WH WDGMRQDQ  DMUDOHT XHQMDCP HKRGRO
RI\ 7KH$JI®I P HNRCREJ\ 1 SDUMFEXOUD HIHAYH 1Q HMURGP HOW Z KHUH UHTXILHP HON
DUH TXIEND HYROIQJ + D VIWDMRQ Z HONGRZ Q\R GOV DQDOWEY SIRHWIRQDY ,QD' DVl SV
VHWNY  $J1B1 P HWRGY HCDE®! RU DQ) DMRQY W BVSRQG TXIEND \R FXVRP HUHTXILHP HON
DQG DFFHBLDW \IP H \R YDOH

Agile

g

DevOps —_— DataOps

DataOps combines
Agile development,

Lean DevOps and statistical
process controls
Manufacturing and applies them
to data analytics

YUXWH  7KH LOMEFWDOKHIWI HRI ' DVI2 SV

$J1B GHYHBSP HOADQG' HY2 SV DGG LI QUIFDQAYDOH R GOV DQDOMFY EXVWKHUH IV RQH P R
P DRUFRP SRGHQAR' D2 SV : KHWHDV $JIBIDQG' HY2 SV UHDWM R DQDOWEY GHYHBRSP HQW
DQG GHS® P HQAVGDWW DQDOMFY DOR P DQDI HY DQG RUFKHMDWA D GOV SISHIH ' DB FRQ
MDXRXVD HQMY RQ RGHVIGH R \WH SISHEH  SURTUHWHY \RURXI K D VHUHV R \AMSV DQG H| IW
IQWH IRWP R UHSRW P RGHY DQGYIHZ V' 7 KH GDVB SISHIGH LV WH 2RSHIDMRQV VICH R CDWD
DQDOWEY W KHSIXOR FRQFHSWD@ H WH GD SISHIRH DV D P DOXIDRMUQ) @H Z KHUH TXDD
W HIEHE  FROMDIQN DQG XSWP H P XWEH P DQDIHG 7R IX@ HP EUDFH \KLY P DQXI DPMUCQ)
P IQGVHWZ H FD@KLY SISHIDH WH 2CD\B IDRRY 3

,Q' D2 SV WHIBZ R CDW\KURXI K RSHIDMRQY 1V DQ 1P SRUBQADUD R IRFXY ' DR SV
RUFKHADMY P RQURY DQG P DD HV \WH GDVB IDPRY 2 QH SDWFXOWD SRZ HUXABDQ P DQ
XIDFPUMUQ) VRRAY \AAMAFDCSURFHMW FROARO63 & 63 & P HDVXUAY DQG P RQMRY GDWB DQG

F7KH' DR SV & RRNERRN


https://en.wikipedia.org/wiki/Waterfall_model
https://en.wikipedia.org/wiki/Waterfall_model
https://en.wikipedia.org/wiki/Waterfall_model

RSHIDMRQDCFKDUDAMMIFY RN WH GDMD SISHIH  HQUXUQ] WDWARMYAIFY UHP DIQ Z MKIQ DFFHSW
DE®I DQIHY : KHQ63& LV DSSTHG R COMY DQDOWFY  IWBDGV \R UHP DUNDE®! [P SURYHP HQW 1Q
HIFHQR  TXDOW DQGWDQVSDUHQR @ W 63 & IQSOFH \WH GO IBZ 1Q) \KIURXI K \KH RSHID
\RCDOA WP LV YHULIHG VR EH Z RINQJ 1 DQ DQRP DO RFFXWY \WH CDMY DQDOWFY WDP Z IQEH
\KH WA NORZ - WURXI K DQ DXVRP DWG DBV

© KIGIWH QDP H2 D2 S\A [P STHY \WDWWERWRZ \V P RAKHDYIO® [URP * HY2 SV IV DONU-H
R WHVH P HNRGRBJIHY  $JIB1 * HY2 SV DQG ABAYAFDCBURFHW FROMRGE  \WDWARP SUVH \WH
IQOMBPWDCKHAUH R D2 SV $J161 JRYHQV DODOWEY GHYHBSP HOW HY2 SV RSWP 1} HY
FRGH YHULIEDURQ EXIGV DG GHIYHY R QHZ DQDOWEY DQG 6.3 & RUFKHADMY DQG P RQWRY
WH CDB IDRRY ) IXUH LMWV KRZ $J1G1 * HY2 SV DQG ABMYAIFDCSURFHW FROARABZ
IOR' DER SV

<RX FDQVYIHZ ' DR SV IQ\WH FROM WA D FHOMY BQJ HYROMRQR! LGHDV \WDWP SUIRYH KRZ
SHRS®I P DQDIH FRP SB[ VA VWPV WABWMG Z W SIRGHHY @H' HP 1Q) DQG ABANAFDCSURFHW
FROWRC:  JUDGXD® WHVH IGHDV FIRAWHG LQR \WH \MFKCREBJ\ VSDFHIQWH IRP R $J (G

" HY2 SVDQGQRZ ' DR SV

$ / N/ L4 (&

$VP HURQHGDERYH ' D2 SV IV DV P XFK DERXWP DQDILQ) SHRS®! DV WY DERXWRRY 2 CH
VXEW®! GALIHHQAH ERZHHQ ' D2 SV DQG ' HY2 SV UHDMWAV W \WH QHHGV DQG SUHHUHGAHV RI
VAIN-KRGHY

DEVOPS Software Engineers, comfortable with coding and

Users & m complexity of multiple languages, tools, and
Tools hardware/software.

User & to just analyze data and build models.

DataOps m Data Scientists, Engineers, and Analysts who want
Tools

& @3 |/ $ /

" HY2 SV Z DV FUDWMG R VHYH \WWH QHHGV Rl VRIEZDUH GHYHBSHY * HY HQIIGHHY @YH FRAQ
DQG HP EWDFH WRKQRBJ\ 7 KH UHTXLUHP HQAR BDLDD QHZ OQIXDIH RUGHS® D QHZ \RRO

IV DQRSSRUMQW QRVD KDW®B! 7KH \BNH D SUR HWIRQDAQMIMAWG DOKH P IQOX\M GHEIY R
FRGH FUDIIRQ 1QMJ UMRQ DQG GHSE P HOV HY2 SV HP EUDFHV FRP SB[ W

" DUBR SV XVHY DUH R\MQ\WH RSSRVIWM RI \KDW7 KH\ DUH GDVD VFLHQIWAV RUDQDOMN Z KR DUH
IRFXVHG RQ EXITIQ DQG GHS® 1Q) P RGHY DQG YIVXD@ DMRQY 6 FIHQIYAN DQG DCDOWN DUH
WSIED® CRADV \WMFKQED® VDYY\ DV HQIIGHHY 7KH IRFXV RQGRP DIQH SHWWH 7KH DU
IQMIHNG 1Q J LY P RGHY R EH P RUH SUHARIYH RUGHIGAQ) KRZ \R EHVAMYXD® UHQGHU
AW 7KH\MFKQRBI\ XVHG R FUDM WHVH P RGH® DQG YIVXDD) DURQV IV MWD P HDQV \R DQ
HQG ' DB SUIRHWIRQD® DUH KDSSIHVWKMIQI RGH RUR \RRY +  DQ \WIQ) EH RQG \WDVWDGEGEY XQ
ZHBRP HFRP SB[ W ,QH WHP H FDVHV WH FRP SB[ W J URZ V EH RQG \WHUDELOV \R P DQDIH
W DVB2 SV DFFHSW \WDWEDWD SUR HWIRQDE O/H LQ D P X@MRROKHWMURI HQHRXV Z RUG DQG IW
VHH\V \R P DNH\KDVWZ R P RUH P DQDI HDE®! IRUKHP

F7KH' D2 SV &RRNERRN


https://en.wikipedia.org/wiki/W._Edwards_Deming
https://en.wikipedia.org/wiki/W._Edwards_Deming
https://en.wikipedia.org/wiki/W._Edwards_Deming
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: H FDQ EHJLQ VR XQGHUABIQG WH XQTXH FRP S®{ LW IDFLQ GOV SURIHWIRQDY B\ GRNQJ
DWGEDW DQDOWRY GHYHEBSP HOVDQG @HR F®I SURFHWHY : H 110G WDWGDWD DQDOWEY
SURIHVWIRQD® | DFH FKDABIQI HV ERW VIP LOUDQG XQTXH UHDMYH VR VRIVE DUH GHYHBRSHLY

7KH' HY2 SV @HR F®! LV FRP P RQD [@MADMG XVIQJ D GDIWDP 1Q WH VKDSH Rl DQ LQILQW
WPERO: 6HH)WLXH 7KHHQG R WH RF® 2SO@ IHHGY EDFN R WH EHIIQQQ)
2FUHDWE  DQG WH SURFHW MDY LQGHILQMMO

YUXWH  7KH' HY2 SVOHR FOI LV RIWQ GHSIFWG DV DQ QLW BRS

7KH ' DR SV @HP\ FG! VKDUHV \KHVH MUDWYH SURSHUEN  EXWDQ [P SRUBQAGLIHBQFH IV
WDW D2 SV FROMV R R DRYH DQG IQMYHANY SISHIDHV ) UXWH  7KH CDW
IDARY  GHVFUEHG DERYH IV RQH SISHIH 7 KH RHUSISHIH JRYHWV KRZ \KH GO |IDPRY
IV XSCDMG+  WH FUHDVIRQ DQG GHSE P HOWR QHZ DQDOWFY QR \WH GDW SISHIRH

Value

Pipeline ~ DATA PRODUCTION VALUE

DEVELOPMENT

IDEA

Innovation Pipeline

YWXWH  7KH' D2 SVAHR F®I+ WH 9 DOXXH DQG , QORYDMRQ 3 LSHIOHV

F7KH' DR SV & RRNERRN
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'DWD2BXLOGYV XSRQRYBHH HORSPHQW PRGHO $V VKRZQ LQ )LJ>
SURFHVV IORZ LQFOXGHV D VHULHV RI VWHSY WKDW DUH FRP

FHYHORBUHDWH PRGLI\ DQ DSSOLFDWLRQ

oK
<4 K
3 K

I5XQ° HIHFXWH WKH DSSOLFDWLRQ

'"HY2SV LQWURGXFHY WZR IRXRQDM DR@XT FERVQ MIQIWPW RWDX R X V
'"HSOR\PHOW&, FRQWLQXRXVO\ EXLOGY LQWHJUDWHY DQG WF
HQYLURQPHQW %XLOG DQG WHVW DUH DXWRPDWHG VR WKH\

DOORZV LVVXHV WR EH LGHQWLILHG DQG UHVROYHG TXLENO\
HQFRPSDVVHV

WKH EXLOG DQG WHVW SURFHVV VWDJHV RI '"HY2SV

Bty s+ ol r-umj | ; -|- rv-n¥ ;" rvrwlwv

&' LV DQ DXWRPDWHG DSSURDFK WR GHSOR\LQJ RU GHOLYHU
SDVVHV DOO TXDOLILFDWLRQ WHVWV 'HY2SV GHSOR\V LW LQ
UHVROYH WKH PDLQ FR @V WD GW H@ESRIWAWHY2SV $JLOH FU
UDSLG VXFFHVVLRQ RI XSGDWHVY DQG LQQRYDWLRQV WKDW Z|
GHSOR\ PHQW SURFHVV :LWK DXWRPDWHG &, DQG &' 'HY2SV
XSGDWH WKHLU VRIWZDUH PDQ\ WLPHV SHU GD\

4 $ o+ ) & ) s/
© KHQ\ RXUGDW\MDP 1V IQ FUMY [URP HURWY 1Q SURGXFURQ FRP SDIQIQ) FXVRP HY DQG

XQFDUQY GO SUIRYIGHY Z H DO VK Z H FRX@ EH XQUKDNHQ DV \WH 9%XGEKD 2 XUUHFHQW

VXOH VKRZHGWDW R GV HQJ IGHHY UHSRWWH SHUHGAQ) EXURXAWQWHUGD, R GD\
MREV 3 HUKDSV Z H FRX@ MVWFKIGRXWQ WRVH VI XOMXDIRQY DQG2BMIR 3 DV \KH

YXEKD VXIJHW 7 KH VSILMDCEHQHIW R GWIY JRP D\ EH SIRRXQG EXWIQAQ) DQG
I1[ LQ) \WH SUREGP DWWV URRWY DV 6 DP XHO) ®UP DQZ UMMV 2H MMQIDAR 3

F7KH' DR SV &RRNERRN


https://en.wikipedia.org/wiki/Continuous_integration
https://en.wikipedia.org/wiki/Continuous_integration

) IQAQI SIREGP V EHRUH\ RXUPXRP HY NQRZ \WH\ H MAAKHSV \ RXUWDP |V KDSSIGHW
SURGXPIYIWV FXVARP HUMKVWWDQG FXMRP HUGDUD VXFFHW * LYHQ\WH FRP STFDWMG GMUEX\MG
A VAP V Z H XVH VR JHVWDOH IURP GO DQG WH GYHWAW R GDW' Z H GHHG D VP SO\ 1QJ
IDP HZ RN 7 KDWGHD IV \KH' DB - RXUH. ,Q DQ HUD Z KHUH GDVB GUYHV LQQRYDURQ DQG
JURZ W MY SDUDP RXQAKDWEDVY BDGHY DQG HQI IQHHY XQGHYABQG DQG P RQMRUKH ILYH
SIW/ R D' DB- RXGH  7KHNA R VXFFHW 1V \WH FDSDELO \R XQGHIANIQG DQG P RQARU
WH KHDGK ABAXY DQG SHURWP DQFH R \ RXUGDID GDMB\RRY' SISHIH  DQG QI UDVKPMUA
ERW DD P DFUR DQG P IFUR BIYHO) DIGUHV RQWH ' D - RXUQH FRWIRL DQY} DIRQY P IGRQY R
RDY

)UXWH 2 EVHYMQI \RXU' DWW
-RXUH V' D2 SV IIUMWAMS WY
D SUREGP R 11QG DQ IWXH DFURW
D@ RXUFRP SBf P XGW\RROCDWY

VRROKDIQ \WHQ GRZ Q IOR WH D7
GO [QMIUDMG GO DQG
VRIE DUH KDUEZ DUH WDWXQV MDO

" DB - RXUGH ) WAV DVB2 SV UHTXILHV D GHHS DQG FRWDXRXV XQGHUABQEQI Rl \ RXU
SURGXFURQ GDVB HWIW |, WSURYIGHV D G\ QDP IE XQGHUABQGQ) Rl KRZ \ RXUGDW IBZ V
WDQVIRP V' JHW HQUEKHG DQG IV FROVXP HG ,\WDEBZV \ RX \R WKVWMWILRXIK DRWYH
YHULIFDWRQ 98 REVHWYIQU * DVB - RXUQH\ V \WDWP DNH XS \ RXU9 DOH 3 ISHICH \ RX FDQ
GHWPWSLREGP V HDUW® WIHDP @QH \ RXUSIRFHWHY  DQG BZ HUHP EDUDWIQ HURW 1Q

SURGXFURQ

" DB TXDONV YDIGDWRQ WMAQ) R GOV DAWHVADQG GDWD LQ XVH LV FUMFDO & KHFNLQJ
CDVD DWIHVIQYROHY GRRNIQI DWW QUBFWE DWHEXWV VXFK DV IUHVKQHW  GMMEXWRQ
YROXPH VFKHPD DQG @HDIH <RX DOR QHHG REXVWWAMMY DQG HYDODWMRQ
SURFHWHV WURXJ KRXWWKH @WWP LI R WH ' DVD - RXWOH\ Z KHQ GD\B LV LOWI DG
DQG XVHG 1Q VRRY VXFK DV SUHGIFWYH P RGHO Rl YIVXDA) DUWRQ \RRY

4 % 4 $ |/
7HVWIQ' DVI2 SV KDYH D URGI [Q ERW \KH 9 DOH DQG , QQRYDURQ 3 ISHIDHY ,Q\WH 9 DOH
3ISHIH WMV P RQURUWH GO YDOHV 1GZ 1QJ \KURXJ K \WH GDVB [DRRY \IR FDWRK DQRP DIV
RUICU GO YDOHY RAMGH ABAMAFDOQRWP V|, QWWH , QQRYDMRQ 3 ISHIH \MN YDIEDM QHZ
DQDOWFY EHRUH GHS® 1Q WHP

$7KH' DR SV &RRNERRN



,Q' DVI2 SV WV \BL HWHWHUGDI RUFRGH ) UXUH  EHBZ IGMIDWY KLY FRQFHSW DI
KDWEZ \/ \URXJ K \H 9 DOH 3 LSHERH 1 YDUDE®! DQG VXEMPWR BAMAFDCSURFHVW FROAMRCDQG
P RQWRUQ) 7 VIV \BLI HVYKH GOV Z KIEK 1V FRQUQXRXVD FKDQILQ) $ QDOMFV [QWH 9 DOH
3ISHEH RQ\WH RKMHUKDQG DUH 11 HG DQG FKDQIH RQD XVIQJ D IRWP DOMHBDVH SURFHW ,QWH
9 DOH 3 ISHIH DQDOMFY DUH UHYIMIRQ FROWRMIG\R P IQIP 1} H DG AMXSWRQY LQ VHYIEH \KDW
FRX@ DI HAVWKH GDVD | DR

,QWWH , QQRYDMRQ 3 ISHIH FRGH LV YDUDE®! DQG GDW LV 11 HG 7 KH DQDOWEY DUH UHIVHG DQG
XSCDWG XQIFRP SBMW 2 GFH \WH VDQGER|  DQDOWFY GHYHBSP HQAHQYILRQP HQWVLY VHWKS
WH CDWU GRHVQWIXVXD@® FKDQIH ,Q\WH , QCRYDMRQ 3 ISHEH \WMVIV LI HVWKH FRGH  DQDOMEY
QRAKH DI $ @MW P X\WBDW EHIRWH SURP RUQ) P HUIQ) QHZ FRGH IQR SURGXRIRQ $
JRRG\MWWXI\M VHYHV DV DQ DXVRP DWWG IRUP RI P SDRDQDOMY \WDWXQV RQDQ. DQG HYHY
FRGH FKDQIH EHRUH GHS®\ P HQW -

6 RP H \MV DUH DIP HG DWERWK GDV DQG FRGH ) RUH DP S® D WMWWWKDWP DNHV VXUH \KDWD
CGDWEDVH KDV \WH U KWXP EHURI URZ V KHSV \ RXUGDW DQG FRGH Z RN \RJ HIKHU 8 @ DWWO
ERW CDVI WMV DQG FRGH \WMIWV QHHG \R FRP H R HKHULQ DQ LQWMI UDWIG SISHIRH DV VKRZ Q
Q) UXUH ' DR SV HCDEGN FRGH DQG GO \WMWIV \RE Z RUN \RJ HWHUVR DQDURXQG TXDOW
WP DIQV KIIK

& FPp $ [/ Q

$ /| # L3 -

© KHQ DQHQILGHHUNRQY D VRIVE DUH GHYHBSP HOAMDP  RGH R WHUIWANAMSV 1V \R FUHDWM D
2DQEER 3 $ VDQEER vV DQVROWG GHYHBSP HONQYILRQP HOAZ KHUH \WH HQJ LQHHUFDQ

Z UMM DQG\MAWQHZ DSSTEDMRQ IHDWUAY Z WKRXWE SDRUQY WDP P DWWV Z KR DUH GHYHBSIQJ

RWHUIHDWUAV 1Q SDUD@BIO6 DQEER] FUHDMIRQ LQ VRV DUH GHYHBSP HQAY WSIED®

DL KWRUZ DUG WH HQI LGHHUXVXD® WHFHYHY D EXGFK RN VEUSW IURP \MDP P DWWV DQG FDQ
FRQUXWDVDQG ER QDG RUER 7KL IV \WH WSIEDCP IQGHAR DWDP XMQJ ' HY2 SV

F7KH' DR SV & RRNERRN



6 DQGEER] HV 1Q GOV DQDOWFY DUH RI\MQ P RUH FKD@BIQJI Q) IURP D \RRY DQG DY SHY/SHAH
) IWANRI D@ GDVB \WDP V FRIPYHD \MQG \REXVH P DQ. P RUH \RR® \KDQ WSIFDOVRIE DUH GHY
WDP V' 7 KHUH DUH QMDA \WRXVDQGY R VRRY QI XDJIHY DQG YHQERWY |RUGDI HQJI IGHHUQ)
GO VAHQFH % GDWB YIVXD@ DIRQ DQGJRYHUDQRH @ MRXVWKH FHQRADE) DUMRQ \WDVWY FKDU
DRAMIMIF Rl P RAMYRIE DUH GHYHBSP HQARDP V' GDB \WDP V \MQG R QDMUD® GYHU H Z W
GUHHIARRY DQG CDWU IMDQGV VFDWHUHG DRUIRW \KH HQMUSUVH

YUXWH  $ 2VDQGER[ 2 LV DQ LVROWG GHYHIRSP HQAHQYLLRQP HQWZ KHUH WH GDV
SWRIHVWIRQDOFDQ Z UM DQG WAMQHZ DQDOWEY Z IWKRXWP SDFWQJ \WDP P DMV

$ /I # 4 $ -

,QREHUR FUHDM D GHY HQVILRGP HOWVRUDCDOWFY \ RX KDYH \R FUHDM D FRS\ RN WH GDWI
IDRRY 7KLY UHTXIUAV \KH GDVB SUR HVWIRQDOR UHS@EDWM GOV Z KIEK P D\ KDYH VHEXUW
JRYHIDGFH RUBFHQAQ) UHANEMIRQY WP D\ EH 1P SUDFWFDCRUH SHOUYH \R FRS\ \KH HQIUH
DT VHWVR VRP H\KRXI KWDQG FDUH 1Y UHT XIUHG R FROARKPVAD UHSUVHQEAMYH GDVD VHW2 GFH
D P XGMMDE \M CD\I VHWA/ VDP SBIG RUIGMUIAG WP D\ KDYH R EH FBDGHG RUUHGDRMG KDYH
VHOWYH [QRP DIRQ UHP RYHG  7KH GDVI DOR UHTXIUHY IQUDVIAKRMUH ZKIFK P D\ QRWEH
HDV \R UHSTFDWM GXH \R \WFKQEDCREVBFGN RUGFHQVH UMINEMIRQY

&  >>P4

$ / N
7KH FRFHSWR \MW\EDVD P DQDU HP HQAY D IIWAMNRGHUSIREBP 1Q' DVIR SV Z KHUHDV IQP RAW
" HY2 SV HMLRGP HQW' WA/ DQ DIVMUKRXJ KW7 R DFFHBUDAM DCDOMFY GHYHBSP HOA D2 SV
KDV VR DX\RP DM \KH FUHDURQ R GHYHBSP HOMHQYILRQP HON Z W \WH QHHGHG GCDW VR DUH
KDWEZ DUH DQG CEUDUHY VR IQORYDMRQ NHHSV SDFH Z W $ J 15! MADMRQY

F7KH' DR SV & RRNERRN
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" HY2 SV VAUYHV \R KHS GHYHBSP HOADQG RSHIDIRQY LQIRWP DIRQWRKQRBI\  \WDP V/ Z RWN
R HWHUIQ DQ LOMI UDWG IDVKIRQ ,Q' DUER SV \KIY FROFHSWY GHSIEWG IQ) LUIXUH 7KH

GHYHBSP HOAMDP DUH \WWH DQDOVV VFHQINAN HQJIGHHY DUFKIMMRW DQG RKHY Z KR FUDW
G\ Z DUHKRXVHY DQG DQDOWEY

, QDL DDOWFY \WH RSHUDWRQY WDP  VXSSRW DQG P RQMRY/ \WH GO SISHTTH 7KLY FDQEH
7 EXWMDOR LQFACHY FXRP HY £ WH XVHY Z KR FUHD\W DQG FRQVXP H DQDOWFY ' D2 SV
EUQIV WHVH J URXSV \RI HWHUVR WH  FDQ Z RN \RJ HWHUP RUH FERVHO

) LIXWH " DW2 SV FRP ELQHV GDWD DQDO WFV GHYHBRSP HQWDQG
GDV RSHIDWRQV

& N#

" D2 SV DOR EUQIV WH RU DQ} DIRQ I HKHUDFUIRW DCRWHUGP HOMRQ $ JUHDWEHDAR
DWW DQDOMFY GHYHEBSP HOARFFXWY 1Q UHP RWM FRUGHWY R \WH HOMSUVH FEVH \R EXVIGHW
XQW XVIQ) VHD VHYIEH VRRY @\H 7DEGDX $GMY[ RU( [ FHO7 KHVH GFDOMDP V. HIDIHG
1Q GHFHQDO HG GMMEXMG DQDOWFY FUHDIRQ SO\ DQ HWHQIDOUR®G! 1Q GHIYHUQ) IQCRYDIRQ
VR XVHY (P SRZ HUQJ \KHVH SRANHW R FUDIRYWY P DIQEBIQV \WH HOMSUVHY

FRP SHIMYHQHW EXWIDQND D OFN R RS GRZ Q FRONRGFDQ BIDG \R XQP DQDI HG FKDRV

&HQADD Q) DCDOWFY GHYHBSP HOMQGHUWH FRONRGR RQH JWRXS VXFK DV, 7 HQODEGN \WH
RU DQ] DIRQ R WBQEDUE] H P HUEY FRQURCEDM TXDON HQIRUH VHREXUW DQG J RYHDGFH
DQG HIP [CDWM IMDQGY R G 7 KH M/XH 1V WDVWRR P XFK FHOADED DWRQ FKRNHV FUHDIYWY

$ FUMFDCEHCHIMR ' D2 SV 1V IW DELOV R KDUP RQ] H \KH EDFN DQG | RWK EHE HHQ WH
GHFHQADD HG DQG FHORDE) HG GHYHEBSP HOAR GD\B DQDOMFY +  \KH WWQURQ EHEHHQ
FHOAD@ DMRQ DQG IUHGRP QD' DR SV HQMSBUMH GHZ DCDOWEY RUI IGDWM DQG XQEHUR
UHIQHP HOWOQ \WH GFDCSRANHW RN IQQRYDURQ © - KHQ DQIGHD SURYHV KHSIXCRUZ RW\ R
ZIGHUGMUEXIRQ I/ SURP RWMG iR D FHQRDX) HG GHYHBSP HQAJ URXS WDWFDQ P RUH
HIFHQ® DQG UREX® [P SBP HQAMDWFDG!

" DIBR SV EUQIV GFDQ HG DQG FHOADA HG GHYHBSP HOWRI HIWHU HCDEGR) RU DQ) DIRQY W
UHDS \KH HILEIHQRHY RN FHQADE) DMRQ Z KIB! SUVHYIQ) GFD@ HG GHYHBSP HOM:  \WH B R
WH IQCRYDIRQ VSHDU ' DMIR SV EUQUV WH HOMBUVH \RI HWHUDFUIRW IRXUGP HOURQY DV
KRZQIQ) LIXWH

F7KH' DR SV & RRNERRN
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" DR SV &KIDO RE
B\ * [O/HQKIDV

). 296)% 431.$4//,3
1 SRXQGIRXQGEHH GDQRUGDQHU
t GFHGRURQ
$ GQFHG -DDSHR RU  6HUDQR RU  KDEDQHR
SHSSHUE  SRXQGV IUR] HQVZ HHWFRWQ
$ R FDQRXVKHG\RP DRHV
t R FDQR EOFNEHDQV 127 GDIGHG
+ R FDQR EOFNEHDQV GDIQHG
$ R FDQR WHGEHDQV GDIGHG
1 R FDQR ZKIWEHDQ/ GDIQ-G
$ FRYHVR AXVKHGJDUF
£/ FXS\XJDU
$ fi WEGIVSRRQVR XQUZ HAMQHG FRFRD SRZ GHU
1 \WEGIVSRRQV R FKIDSRZ GHU
$ \WDVSRRQR VDWV

). 3425#4)/ . 3
&URFN 3 RW&.RP ELQH DOIQJ UHGHQW DQG FRRNRQKUK IRU. KRXW
6 \WRFFDURD®
6\RYH7RS &RP EIQH JURXQGEHH RQRQ DQG SHSSHU &RRVRQP HAXP KUK

XQIEHH IV FRRNHGWURXIK $ GG WH UHP DIQQ) 1Q) HAHQW DQG FRRNRQ
®Z MFPPHURU  KRXWY 6 WRFFDVRD®

) RUYHIDQFKI@ 6 XEWMAM  \BEBVSRRQV Rl FDCRD RARUKH JURXQG EHH
6 HYH Z W UEH



$ & $ |/

0 0 9 $ % &

: HBRPH W WH KUK RABKH ZRWG R D2 SV D SRZ HKRXVH WDWWUERFKDU HY CDW
DCDOWFY GHYHBSP HOADQG P DQDIHP HQW 7KLY IQQRYDWH DSSURDFK P HUHV WH DIIOV R
$JIIBI" HYHBSP HOMKH ADELDV R ' HY2 SV DQG \WH P HUFXEXVQHW R 6 EAMAFDCS URFHW
&ROMRY \R HDE®! D G TP IE HQUEKHG DQG QP EGI CDW HFRAVIMP \KDWILY KO
UHP DUNDE®!

+MRUED® DXVRP DIRQ KDV \BNHQ FHOMUWBUH 1Q WH WHDWMUR! ' D2 SV %AWDV ZH
CDYLIDW HYHUHYROIQ) VHDV R GDW MY/ KLIK WP H Z H UVHMRXUFRXWH : H P XVWDGRSWD
SIRGHHUIQ) DQG H FHSWRQD® HIHAIYH VADAMI\ + ZKHUH ZH SURIMYH \WH IQNIFDFIHY DQG
QQFHVR WH " DB - RXUQH pHYHQ EHIRUH Z H DSSURDFK DX\VRP DURQ

: HBRP H\R \WH GDZ QR D WDQUIRUP DUYH DSSURDFK: Z KIEK Z H SURXGD FDO' DV - RXUGH
) WAV DR SV p 7KLY 1V GRABMVADQ DSSURDFK MY D UHYROMRQ [Q Z KIFK HYHY GDB \RRO
VHYHU DQG MS EHFRP HV SDWAR! D P HDQIQU IXOARY  HQKDQRLQ) RXUGDWD LQUYHVLRYHIDD
YDOH [P SDRWDQG WKW

4 7 ( % * & $ /Y
1 HY ABWZ MK \KRH Z K\ 1 %9MGHWHY \RGD,  DUH XQGEHU P R SUMMUXUA \KDQ HYHU : W
JURZ Q) GDWB GHP DQGV DQG VKUGNQ) WP HIHY  GDVD DQDOWE \WDP V QHHG YDOIH GHIYHUHG

TXIEND Z MRXWDGEED® DEMIQ) WHU HABEQAKHG A VAPV 7KH IQUDOKHDY, QM RIMQ
IQROHGIQIX@ DVIR SV DX\WRP DURQ P LI KWEH \RR \IP H FRQVXP 1Q) DQG GMXS\IYH

2 EWIFON \R $ XVRP DIRQIQ< RXU' DD 2 SHUDMRQY

F7KH' DR SV &RRN\ERRN



(QWHDWBXUQHUMW D2 SNK L G HE UHW RR FXVUR/Q(Q G H UV WD®GE LQJ
REVH U YAHQWR X U @ I{ T\U WADD NW K UR XRIX 8 U R G X FFMQLYRLQJ R @ PI@W
LQJHVWERBRFHWGHOLYBRWQRQQEOMWNVRQLWBURGHEGHMQWLILH\
G D WD URVUREOREOBRW LPILYYXHQDE @MLTXL ZN QRURXWDWD2SV
LPSOHPH@EN®WLYRRPHG LIPSHRYHAFRYMYSQR G X FWURQFUHDVHV
W KUHH O L CREMROXIG/D WD Q GL Y MRXW H PR UW L RHRR F SRWD X W R P DR/QIER@O
WKKDWRDSSHG D\\DRRR Q WKR/H DHRIQ OMY H S MCK®MI MIK-DWH D P V
QHHWRBH WD ORKLFNQWK VEROBQGLWKRIXN) LI LFRQQIZRDWK H\
DOUHDG\ KDYH ZRUNLQJ LQ SURGXFWLRQ

$ & & [/ P/

7KH IIWANAMS Q' DVER SV IVQWIP SBP HQIY ' DVIR SV DX\VRP DUIRQ WRKQTXHY RUGHS® [QJ

XM HGIH G P DQDIHP HOAVSOMRP YV ,QAMDG IMRFXVHY RQ D KXP EG \ HWSLYRBO
HEP HQAY BZ HIQ) HURY 1Q\ RUSIRGXAIRQ ' DU - RXGH  7KH WP DB - RXGH, ) LAV
" DVDR SVHHQFDSVXOWMY \KLY SKIBVRSK

" DIB2 SV&RGFHSW D - RXUGH DVWAH ) RUIMLRQW

2 EVHWYIQU 3URGXPUWRQ' DV - RXUQH V

7KLY VWS LQYROHV D GHHS DQG FRQIXRXV XQEHABQAQ) R\ RXUSIRGXRIRQ CDVD HADAM
$RAYHD P RQWUQ) \WH HOMH' DB - RXUQH JRHV EH RQG \WH ABME * DVB/ IGHDIH R Z KHUA
\ RXUGD RUW ICDWMV DQG Z KHH MDQGY | WDGGY \KH G QDP IF XQEHARQAQ) R KRZ \ RXU
AW IBZV WDQMRPV JHW HQUEKHG DQG IV FRQUXP HG \WD@Z V \ RX R WKVAMURXIK
DRIYH YHULEDURQ 98 REVHYIQ) \WHVH ' D\ - RXUDH V FRP SUHKHQUYH® DQG DRIYHD |\ RX
FDQ GHMAVSUREGP V HDUD NHDP @H\ RXUSIRFHWHY  DQG P DNH IQIRWP HG GHRMRQY

F7KH' DR SV &RRN\ERRN
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$ NHHQIRFXV RQWH ' DB - RXGH KHSV \R SICBROAHURY ICFROUMMQFIHY DQG GHDA V 1Q
\ RXU SIRGXRIRQ DI \RRY DQG GHIYHIDEGN ' DU HQIIQHHY FDQ GZ HU HURU DWWV 1Q
SIRGXAURQ B\ 1IGHQM IQ) WHVH IWXHY HD® DQG BAVROIQ) WHP VZIV® 1P SUIRYIQ) \KH
RYHDOTXDOW R GO DQG WHUHE\  WH UHIDELON R IQWI KW GHUYHG IURP \KH CDWD

# 4 ! 3 4 P

% SURIMYIQ \ RXU' D\ - RXUH \ RX D@Z \ RXUWDP R DCCUHW \KH [XQEDP HQEOMXHY
DIHAY \ RXUCDD HAWEBAM EHRUA P RYIQ) \R WH VHFRQG IMS © DXVRP DURQ 7 KLY VHTXHGFH
HOQUXUAV\ RXUNDP FDQ GIYHUDI H DX\RP DMRQ P RUH HIHRARYHD Z KHQWH WP H FRP HV

! 3 $ [/ P
4 . 3

2QFEAHPpYHVWDEOLWRHREREVHUYDHNGORXUQH\WFD®RY IRQ WRKH
VHFRQWDISXWRPDOMWLRASAKHLUWWFRO® W/ KISUSHORPBWD?2SV
DXWRPDWLRQ FRPH LQWR SOD\ GHVLJQHG WR LQFUHDVH SUR
OHWD 2UFKHKRWIWRNGKX F3NISRI@ WARH/JI D QIRIXH QWG D MDD D O\WLFV
WRROFKDLQ
$XWRPDWH <RXU '"HSOR\PHQW 3LSHOLQHV IRU IDVW DQG IH|
$XWRPDWH <RXU (QYLURQPHQW 3LSHOLQHV IRU UHXVDELOL

" DR SV $X\WRP DIRQ 6 HFRQG & ROFHSW( QVILRQP HOW ' HS®\ P HOWDQG 3 IRGXAIRQ

$XVRP DG ' D2 SV VW QUEDQ® HKDQRH P\ FOI P HY \WDFFHBIUDMY \ RXUDEIOIY \R P DNH
WP DO®Z UMN FKDQIHV VR SURGXFIRQ GDVB Vi VAP V- HQDEBN TXIENHUGHAMRQ P DNQJ - DQG
ERRVIV SURGXRIYIW B\ UHH.Q) GDVD WP V \R IRFXV RQ BDUIQ) WURXIK UDSIG MMIDIRQY 96XW
UHP HP EHU KLY \AMS FDQ EH SUDPUFEDCRQD Z KHQ IMEXI@Y XSRQWH JUIRXQEZ RINDIGE\ * D\
-RXUGH ) WAN DR SV
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&KRRVQJ D' DI - RACH [IADSSURDFK \R* D2 SV 1V HWHQIDCEHFDXVH

Y'Y N

0 RWGDE WP V DU RIMQ RYHZ KHB HG Z W \BMNY DQG KDYH SUMMQI FXVRP HUGQHHGY
7KH QHHG YDODE®! TXIEND [P SBP HOMG' DI SV VROMRQY Z MRXWEIDIFD® FKDQI Q)
ZKDWKH DOHDG. KDYH ,P SBP HQIY D' DB - RXAGH IV \WH IIIANAMS

) X1 Y N

$V EXXO\GDW DQG DQDOWF A AP V KDYH P DQ. VAMSV \R SUHSDUH IRUIXQIGIGIHG ' DMl SV
DXVRP DURQ 7HDP V KDYH XVKHG R JHWD SURGXRURQ VROMRQ 1Q SOFH Z MWRXWDGHTXDWM
LQYHR HOAIQ GHSE P HQASISHEHY  HOYILRGP HQAWP DQDI HP HQWDQG RUFKHDURQ R \KHU
SURGKRURQ SISHIHY 7 KHVH J DSV UHVXOMQ WH GHHG | RUVROMRQY \WDWDGEUHW \WH SUP DUY
SDIQ SRQN Z MRXWFDXVIQ) I QUEDQAEMXSURQ

$UHQW\ RX WHG R VHHQ) DUFKMWRMUDOGDIWP V FRP SRVHG R QB ER| HV
HYHVZKHH' FUHAWD ]

o)1 Y $ c
R GOW HIIHHIAU WP H IV VSHOVRQ LQQRYDMRQ  EXW RQ HURY DQG P DQXDO
H H-XMRQ * DUgHU $Q ( ANHYRQ VXWYH  IRXQG WDWRYHU R SURWFW KDYH \WR

PDQ HURY
! $ / N

0 RWRU DQ] DIRQY Z DQAKHUIAY DU SV SURVFW R GHOYHUMJ QUEDQAYDOH IDVAZ M D
P DOHIRWDQG P IQIP DOFKDQI HV W H MY RSHIMRQY ' DI - RXUGH V DU IDVADQG HDV
R P SBP HQV

F7KH' DR SV &RRN\ERRN



5 HGXAQI SURGXRIRQ HURY GHIYHY D ®UH SRMRQ R \WH RYHIDQYDAH R D2 SV

) Y N

$ UHFHOAWXUH R WU HYIGHY B\ ' DIl MKHQ ' DB ZR@G 1Q IRXQG \KDW
R DB ( QJIGHHY VDIG HURY DUH D VW QUEDQAVRXUFH R EXAQRXW D HQJIGHHWY GHDO
Z W KXQGBUHGY Rl GOV VHW DQG GYHWH FXWRP HUQHHGY 7KH KDYH EDANBJV RQWHUGDIO
DVWN QAW 6R WH  GRQWKDYH \IP H RUHGHU\ VR BDLD DERXWHDFK GD\B VHARUFXWRP HU\R
FUHDWM UREXWMBURGXPRQ CDVD YDEEDURQ VMV 7 KH HQIH ' DB - RXGH, 1V IQYIME®! \R \KHP
7KH QHHG KHS FUDMG) CDVB WMV DQG REVHIYIQ) \WH HQIH ' DB - RXGH |RUVXFFHW
)
N
,QDZRWB R FRP SB[ W IDIGUWH DQG IVIRDMRQ GOV DQG DCDOWEY WDP V QHHG R GHIYHU
QLI KWW \RHURXARP HY Z W QR HURY DQG D KK UM R FKDQIH 7KH P XW\EHSE P DO
FKDQIHV QHZ CDW VHW QHZ \RRY DQG XSCDWMG FRGH \R SURGXRIRQ TXIEND DQG Z MW BZ
UWN ) URP LQMIDMZY D GDVB DCDOWRY \BMVN \R LW FRP SBMRQ DQG GHSE P HQWR\ FBI P H IV D
FUMFDCP HWE DITHRAIY) DQ RU DQJ DIRQY DEIOW \R J HQHIDW IQUI KW DQG P DNH G GUYHQ
GHFMRY/ $ VKRUMUR FGI WP H HODE®V D P RUH DILGI GHFIMRQ P DNQJ SURFHW DQG DABZ V
RUDQ] DURQV R FDSMIQ H RQ HP HJIQ) WHQGY RURSSRUINQUEN 7HWI) REVHYIQI DQG
PRQURIY SIRGAIRY ' DI -RXGHYV SIRVIGHV WM DG H FHSIRQ P RQUWRUQ]
FDSDELDNA WDWADQ EH XVHG\R [P SURYH GHS® P HQW
) #

" DB 7HDP V R\MQ QHHG P RUH 7KH GHMILH TXIEN YDOODE®! DWIMBIQRH Z MRXVWAI QUIFDQ®
FKDQIIQ) WHU H MY MMVMP YV 7KH " DB -RXQH ) AV DR SVu DSSURDFK DI QV
SHUHA® Z W \KHVH QHHGY

F7KH' DR SV &RRN\ERRN



$XWRP DURQ J LYHV D SRMRQ R WH RYHIDOEHCHIW R ' DR SV

D - RXUGH ) LAY DUBR SVLY D SKIBVRSK\ WDWDFNQRZ BIGI HY WH FXUHOAFRQAMDIQN R
@\ DQG EXVICHW WDP V DQG SURSRVHY D VROMRQ WDWRIHY WDSIG  VXEVBQIDOYDOH
© KHMHU\ RXH 7 HDAQU ZIW ' DB - RAGH '3 URIMYIQ) ' DV - RXUH. HRUMP SO "3 X\
" DB - RXAUQH ) IBAND' DR SV puUHP HP EHUWDVIKH J RDAY \R GHIYHUTXIEN Z 1QV VRGD Z KI®H
O\ Q) WH IRXQEDMRQ IRUD P RUH UREXVWDX\RP DIMG GDMB RSHUIMRQY GQGVFDSH \RP RURZ
7KH IDAMVXFFHWIXO' DR SV [P SBP HQBMRQ [V DODERXWTXIEN Z 1OV \R &Z HUHURY DQG
FUDIY |RXQEDMRGDCHBP HOW [RUKH QH WP SURYHP HOABKDVH DX\RP DI ' DR SV
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27KHUH DUH WKRVH ZKR GLVFRYHU WKH\ FDQ OHDYH E
DQG EHFRPH SDWLHQW DV WKH HDUWK XQPRYHG E\ |
XQVKDNHQ DV D SLOODU XQSHUWXUEHG DV D FOHDU
°*DXWDPD %XGGKD
:KHQ \RXU GDWD WHDP LV LQ FULVLV IURP HUURUV LQ SURGX!
XQFDULQJ GDWD SURYLGHUV ZH DOO ZLVK ZH FRXOG EH XQV|
VXUYH\ VKRZHG WKDW Rl GDWD HQJLQHHUV UHSRUW H[SHU
MREV 3HUKDSV ZH FRXOG MXVW FKLOO RXW LQ WKRVH VWUH'
VXJIHVWYV 7KH VSLULWXDO EHQHILWY RI OHWWLQJ JR PD\ EH
SUREOHP DW LWNPXRIPW OEUPWEY 2H[LVWHQWLDO MR\ 3
JLQGLQJ SUREOHPV EHIRUH \RXU FXVWRPHUV NQRZ WKH\ H[LV
SURGXFWLYLW\ FXVWRPHU WUXVW DQG FXVWRPHU GDWD VX
VI\VWHPV ZH XVH WR JHW YDOXH IURP GDWD DQG WKH GLYHUYV
IUDPHZRUN 7KDWDMWSHDBRIXVJ@H\EY HUD ZKHUH GDWD GULYHV LQ
JURZWK LWpV SDUDPRXQW WKDW GDWD OHDGHUV DQG HQJLQ
-RXUQH\pV YDULRXV IDFHWV 7KH NH\ WR VXFFHVV LV WKH FD
KHDOWK VWDWXV DQG SHUIRUPDQFH RI \RXU GDWD GDWD W
D PDFUR DQG PLFUR OHYHO )DLOXUHV RQ WKH 'DWD -RXUQH\
3IXWWLQJ WKH 'DWD -RXUQH\ LGHD LQWR ILYH SLOODUV LV D .
FRQFHSW 7KH WDEOH EHORZ JLYHV DQ RYHUYLHZ

F7KH' DR SV &RRN\ERRN



7DEOH 6XPPDUL]JLQJ WKH )LYH 'DWD -RXUQH\ 3LOODL

$QRWKHU ZD\ WR ORRN DW WKH ILYH SLOODUV LV WR VHH WK
HVWDWH <RX PD\ KDYH IRXU VWHSVY \RXU GDWD WDNHV IURP
+RZHYHU HYHU\ 'DWD -RXUQH\ VSDQV PDQ\ "OLWWOH ER[HVu

) LYH 3L R ' DB - RXUGH V 1Q 2 SHIMRQDOE: RQM W
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2$00 KDSS\ HUURU IUHH 'DWD -RXUQH\V DUH DOLNH

LV EURNHQ LQ LWV XQLTXH zD\

° $QQD .DUHQLQD $XWKRU /HR 7TROVWR\ VRUW RI
7KIQIV Z @EWHDN DRQI \ RXU' DWB - RXWCH  7KH TXHWRQ LY Z KHUIH GG IWKDSSHY'  ,Q
RXUH SHUHQFH WH @FXV R \WRVH SUREGP V FKDQIHV RYHUWP H -, QUD@ WH
QI UIDVAKPMUH 1Y XQABEG! EXVINHQ Z H BRN DWRXUVRXUFH GDVI DQG 11QG P DQ. SUIREGP V
2 XUFXVARP HY AWBWERN.QI DVIH GDVB 1Q GDVIKERDUBY DQG P RGHY DQG WHQ 1QG P DQ)
DAXHY 3 XWNEDJ \NH GDVD \RJ HWHUZ 1 RMHUGDVD VHW 1 DQRKHUVRXUFH R HURY  $ 1IWU
GOV WA VWP V BWR JHWKVHG  FKDQI HV Z LQIQARGXFH P RUH SUREGP V

7 KH FUMFDOTXHVIRQ LY Z KHUH WWH SUREGP IV 7 KLY SIEUHP SKDV] HV WH QHHG R
FROMXD@® P RQYRUWH H HPXWRQ Rl HDFK SURFHW Z WILQ HYHY \AMS GDVB VBNHY RQ W
RXLOH R\ RXUPXVARP HUVR HQVXUH \WDVWKH RUBHUR! RSHUDWRQV 1V FRUMHAMEMVNY H, HEX\M
DFFRUEQ) W VEKHGX®! DQG \WH GDI IWHD LY FRUHFW 7KH' DB - RXWGH. 1O WY VHOWH
SURYIGHY WDQVSDUHQR  DERXVIKH AEAXY DQG RX\FRP HV Rl IQALYIGXDOBM\Y RITHWY LQWI KW
LR SRWQIDCERMBIGHFNY RULQH IELHQRHY 1Q WH VHTXHQRH Rl RSHUDWRQY DQG KHGV
HQUXUH \WDVW/FKHGX®IG VNV DUH H HEX\WMG DV SDQQHG & RQVIGHUD GDWD SISHICH
RUFKHAMDMG B\ $ lUGZ

7TKHH DP S®IDERYHWKRZV D' DWW - RXUQH DRRW P XQOE®! RRY

2 EVHLYDELDV 1Q WLV FROM, WQYROHV P RQWRUQ) WH RUFKHVADWRY VFKHGX® DQG
IGHQM [Q) SRMQNDAM/XHV @NH RYHUDSSIQI NREV \WDWFRX@ FDXVH ERAMBIGHFNY RU
GHD\ V GXH \R UVRXUFH FROMQIRQ ' IGWH $LUGZ NRE FRP SOM EHIRUH \WH
GDVKERDUG Z DV BDGHG' © DV MRQWP H' 7 KH YDOH KHUH 1V IQFUHDVHG SURFHW
UHIDELOW : W VXFK REVHUYDELDW \ RX FDQ TXIEND SIQSRIQASURFHW IW/XHV

PIQP JHGRZQIP H QRM GRZ QAMDP  DQG HQVXUH D VP RRINHU P RUH UHIDE®! HQG
VR HQG' DVD - RXUQH

HDF
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26 KUHN 'DWD -RXUQH\V DUH OLNH RQLRQV

'"RQNH\ 7KH\ VWLQN"

6KUHN 1R /D\HUV 2QLRQV KDYH OD\HUV 'DWD -RXUQH\V
LwW"

'RQNH\ 2K WKH\ KDYH OD\HUV 2K <RX NQRZ QRW HYHU
° 6KUHN ORYLH "

0 RQURUQY 1V DCRNHUSIADUR! * DB - RXWGH V H] \WQAQ) GRZ QWH BFN |, WOQYROHV
WDFNQI N P HAEV VXFK DV M MP - KHDAK IQEFDWRY SHURWP DQFH P HDVXUHV DQG HURU
DMV DQG FERVHO VFUAMLL [Q) A VWP BRIV W IGHQM DQRP DIHV RUHURWY 0 RUHRYHU FRAW
P RQURUQ) HQUXUHY WDVY RXUGDVS RSHUDMRQY B\ Z IWIQ EXGJ HADQG \WDWIHVRXUFHV DUH
XVHG HILIFHQ® 7 KHVH HBP HQW FROUEX\M \R D IXUXQGHIAMBIQEQ) Rl \WH RSHUMRQDO
OQGVFDSH HQDEY SURDRWH P DQDIHP HOWDQG WXH P MIDURQ * RIQI GRZ Q WH WIFN
FRX@ IQYROH FKHFNQJ HURUP HWDJ HV R IGHQM DXV SURFHWHY P RQUMRUQI VHYHU
&38 XVDIH \R VSRABRWQMDCSHURUP DQFH IXHY DWHWIQI GIVN MY HY VR HQUXUH
VXILELHQAARUDI H FDSDAW  DQG WDFNQJ LXQ FRVV VR HQUXUH \ RXURSHUIDIRQY B\ Z WO
EXGIHW

" DB - RXUQH V IXQ RQVRIEDUH RQ VHWYHY DQGZ W FRGH  7KH FDQEUHDN

7KH P DRRUYDGH KHUH L D FBIDUDQG FRP SUHKHQUYH XQGHIAMRIQEQ) RI \ RXUWFKQREI\ p/
VIV < RX FDQ SURDRIYH® VSRWDQG DAGUHWW DXHY EHRUH \WH HVFDOW DQG HQUXUH \ RXU
WRKQRBJ\ VIIFN LXQV VP RRIK® DQG FRVWAHIHRLYHD

F7KH' DR SV &RRN\ERRN
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2’DWD GRQpW WHOO PH \RXpUH VRUU\ pFDXVH \RXpUH QR\

VRUU\ \RX JRW FDXJKW 3
° 7DNH $ %RZ 5LKDQQD , PD\ KDYH KHDUG LW ZURQJ

6 $ N
Q Q Q N4

[ N
&KHPN.QI GOV DWHWIQYRIHY GRNQ) DVA QUEIFVE DABEXWMY VXFK DV [UHVKQHW
GAWIEXURQ YROP H VFKHP D DQG @HDIH 6 VBWWFKHFNIQ) GDVI DWIHZ IW D VAARQ) GDVB
SWRIG! 7 KHQ WH LQJ HVIRQ | REXVHG GOV M FDQ GRN IRUYDEEDIRQY B\ FKHENQJ
IGFRP 1Q) GDVB VFKHP D DWHWIQI GDWB RZ FRXQW (BDG GO HYDODW) GDVB YROP H
RUVSHFLLE FROP Q YDOHV IRUDQRP DIHV

7KH [P DIH DERYH VKRZ V DQ H, DP S®! “|COB DWHAMMANHVXEV

&KHFN.QI GDVD DWIHWDOR LQYRIHY BRNQI EH RQG GO WA QI 7 HDP V QHHG GDWD
YDIEDMRQ WAV WWDVWDUH EDVHG RQ GRP DIQ VSHFLLIE RUEXVIGHW X®N \WDVWDUH P HDQIQJ IXO
VR WHURLU DQLJ DMRQY 7 KHVH WAW FDQ UHD XSRQ KIMRUEDOYDOHY VR GHMUP LOH Z KHWHU
GV YDOHV DUH UHDVRQDE®! RUZ IWLQ \WH UHDVRQDE®! (DQJH ) RUH[ DP SGI D \MWAFDQ
FKHPN WH VRS LW FXWRP HY RUVXSSTHY ' 1GWHUYDGSHY XQH SHAMGD RU
XQUDVRCDE® JR XS RUGRZ Q UHDMYH R KMRUEDOYDOHV"' : KDWY/ \IH DFFHSVIE®! UDQJ H'
" ' DVD HQJ LQHHLY DUH XQDE®! R P DNH WHVH EXVICHW MGIP HQN 7KH P X\W
UHO RQ GDI \AMZ DWWV RUNHUEXVIGHW FXVRP HY R “1LEIQ \WH EQQNIRQ YDURXY GDVD
WMD) KBV
7 KH FHQRDOYDOMH KHUH 1Y HQUXUQD WKMARURX K GDVD TXDONV %4 FRQGXFUQ) \KHVH
FKHFNV \ RX FDQ FDWK GDMB IMVXHV HDUD  HQVXUQ) \WDVY RXUGRZ QANHDP  DQDOVHY DQG
GHFIMRQV DUH EDVHG RQ KLIK TXDOW GDVY

F7KH' DR SV &RRN\ERRN
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27UXWK DERXW \RXU GDWD WRROV KXUWV OD\EH QRW DV F
ZLWK D VHDW PLVVLQJ EXW LW KXUWYV 3 /W )JUDQN 'UHEL

0 RQURUQ) DQG MY WH GOV R HQVXUH W UHIDELDIY FRQIOXD@ LV FUXFIDO 7 KLY DFURQ
LQYROHV \M \WH UHVXEOV Rl GDVB P RGH |RUDFEXWDR. DQG UHBIVDQRH HYDOOWL) \WH
HIHAYHGHW R1 GDB YIVXD@ DARQY HQUXUQ) WDWEDW GHYHY P HFKDQWP V DUH
RSHUDM) RSWP DO  DQG FKHFN.QY WH GDVB X\) DURQ R HQVXUH VP HHW W LOMQGHG
SXISRVH 7KLY SIAUXQEHWFRUAV WH QHHG IRUREXVANMANL DQG HYDODWRQ SURFHWHY
KURXI KRXVWKH “@WP IBLR \WH ' DV - RXUQH,

7KH DERYH P DIH WKRZ V DQH DP S®I FXWRP "GO 1Q XVHUMARI D SUHARWH P RGHO
DG$3,

7KH YDOH KHUH IV 1P SURYHG HQG XVHUH SHUHQFH & RQGXPUCY \WHVH MV HQUXUHY \WDW

\ RXUGDWY SURGXFW @\H SUHGFWYH P RGH® RUYIVXD@ DWRQV DUH DFFXUDM  UHBIYDQWDQG
YDODE® R\ RXUHQG XVHY $ IMUD@NH KDUG Z RUN DQG P XTSG! VA WP V GOV VRN R J HW
R\ RXUPXVARP HU IVQYWDOH WH NA R MGILQI VXFRHW

0 BNS %

2+LJK 'DWD -RXUQH\ H{SHFWDWLRQV DUH WKH NH\ WR HYHI
°6DP :DOWRQ VOLJKWO\ PRGLILHG

7KH IIQDCBIA@UR! ' DVB - RXUQH V IQYROHV VHWIQU DQG P DQDIIQ) H SHABMRQY $ ' DB
-RXUH IV D FRBIFURQ R H SHAIMRQY Rl KRZ \ RXUGDVD Z RUB VKRX@G EH 2 | FRXWH \KH
Z RUE GHYHUP HHW RXUH SHRIMRQY

$ ' DWD- RXUQH DA@ZV\ RX R FRP SDUH DQWFLSDWMG RX\VFRP HV DI DIQAHDON VHAKS DBILW
P HFKDQVP V\R QR ABNHKRGHWY Z KHQ GVFUHSDGAHY DUVH  DQG DQDO] H UVXEV R
XQGHUABIQG Z KDWBIG VR WH RXWRP H -, WHP SKDV] HV \KH QHHG IRUD A VWMP DU DSSURDFK
R XQGHIADQGEQ) DQG P DQDIIQ) GHYIDWRQY IURP H SHAMG RXWRP HV ' DVl SIREGP V
RIWQ FRP H Z W D EOVWDGXV ) RUH DP SGI Z KDAHSRW P RGHY DQG H SRWV DIH
DIHPWG LL DQ LQJ HVMG B! IV \RR VP DO * DB - RXUQH V DUH WH “SURFHW @QHDJ HAKDWFDQ
KHS \ RX 110G WH IX@H \MQADQG [P SDRWRI D SIREGP DQG QRWMA WRVH ZKR P D\ EH

[P SDPWG
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$ CDVKERDUG DAZ V/\ RX VR VKDUH WH SURI UHW RI WH OWMAQWEGFH RI \ RXU
" DD - RXUQH V

7 OWWEXICHQ) EHE HHQ \WH GDVB \WDP  DQG WHLUFXWRP HULY YMBO 7 KH P RUH\ RXU
DWW WDP NQRZ V DERXWSUREGP VV EHIRUH WWH. RFFXU WWH P RUH WK RXUFXVARP HLY
ZI@KDYH IQ\ RXUWDP ' DVD - RXUQH\ V Z W LOFIGHOADBING) SURYIGHG \WH EUGTH \R
EXICS WDWAKW

&ROFOXNVIRQ

7KH2) LYH 3 L@/ R ' DVB - RXWQH V2 RXVEH D FRP SUHKHQUYH DSSURDFK R WDFNQJ DQG
P RQWRUQ) GOV DFLRW W @HR\ F®! ) IIA® KLY KO KW \WH 1P SRUBQFH Rl XQGHIABQGEQ)
WH VHTXHQFH DQG UHVX@V R GOV RSHIDWRQY [GFOGQ) UHIXOUFKHENY P DIQEAQIQ) \WH
FRUHPVWRIGHUR! RSHUDWRQY  DQG DEKHUQ) R VFKHGX®N 6 HFRQED  IWKQGHWFRUAV \WH
QHFHWMW R P RQWRUP HWEV @®JV DQG DWRFLDMG FRAV GRZ QWWH VRN HQUXUQ) \WH
HIFIHQR DQG FRAHIHAMHOHW RI GDVB RSHIDWRQY 7KLLBD WX J HW DXVRP DWF GDVD
TXDOWV YDEEDWRQ DAHVANURXI K EXVIGHW GRP DIQ WMV HQKDGFLQ GDMD QW UMY DQG
UHIDEIDY ) RXWKO \KH SIaWY DGYRFDWM |RUMAI WH UHVXOV Rl P RGHY YIVXDQ) DURQY
DQG GDUD XM} DWRQ VR YDIEDW DB [Q XVH DWXUQI WH HIHRIYHQHW Rl GDB
DSSTFDMRYY / DAW®  IWHQFRXUDI HV VHWIZJ DQG FRP SDUQ) H SHRAVBMRQY DI DIQANHDOW
DBWYA VWPV DQG 1Q GHSW DQDOMY \R P DIQEIQ D IREX\WDQG DFFXUDM GD\D

HQYILRQP HQW

' DD, WWKHQ' DV - RXUDH 3 LRGXFW

" DB, WFKHQY SURGXFW [P SBP HQAKH ILYH SIKDWY/ R * DV - RXAGH V * DB, KHQY
SURGXFW \WDFN DQG P RQMRUD@IBIYHY Rl \WH GDVD ABFN 1URP GDVD R \RRY R VHLYHLY \R
FRGH R WMV DFURW DOFUMEDOGP HOURQY 7KH VXSSO UHDOWP H ABWWMVHY DQG DB RQ
VVDWWP HV SURFHWIQ) GXUMRQY \MBHVXEV  DQG LQUDVIRKPMUH HYHQN DP RQJ RIKHU
PHUEY : W WLY LQRWP DIRQ \ RX FDQNQRZ Ll HYHU \WIQ) UDQ RQWP H DQG Z MRXVHURY
DQG P P HADWO® GHWPAKH SDUW WDWEGQW
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" DV MKHQY 3 IRGXFW P SBP HQWKH ) LYH 3G/ 2 | DVD - RXUQH V

" D2 SV 2 EVHYDELQV SURYIGHV \WH ' DU - RXUQH DEVADRWRQ H SHRIMRQY DBAW DQG
DQDOWY ' D2 SV 7 HAW HQ SURYIGHV |Q CDMIEDVH CDWY WM UHVXOV VKDUHG Z W

" D2 SV 2 EVHYDEIQW ) IOD@ ' D2 SV $XWRP DMRQ SURYIGHV WWROP RGHODQG $3, GIYHO
WWQJ VKDUHG Z W' DR SV 2 EVHYYDEIOW
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$ERXM YHNBDWDWIRZHZURWKIDWD 28D OL I HWWRURWHKIH UYMUVLRQ
EHFDXDHW WD O NILQBKX QGUREBHROBWKH 6WUDWBRRBUOG
&RQIHUHQIRM HYL®Q G H U VAKRRYGG LV F X \DVRIAIR RIVEBRQIHUHQFH
VHVVLRIQKDE&HHQ DO NIERIX$W L @B D O\MBLHU D W 2RQA2 S MR UD W D
7HDP\D® & HD@MD 1D FW YR UDW CE XW KRR Q F B B W D UNGRH IVF U FDWY/G
FRPPXQLFD®HHOWFKVLRH FDWHJRUALDREHD UBRGLVFXV(TLQJ
'‘DWD /DNH RU 'DWD 6FLHQFH
6 RR QN KID L EOMENF NZU R WHKG U D' D'W 320D QLIHB@RH QW R RP H
SHRSIDRMWRPFRPHQVW\) BHS XXVSDZHESDJRG ZHKD YD & Y HU
VLIQDWRUB QRO MLHZIVQ GR S\ FEMR QY G WV U H T X HOAMGVD
UHIHUBRIFGR W [BSOMXYMW ZHHNVRLFURB R QAR X GHNEDE UD.G G
-RKQH U VXV HIGW RU D PHSW KGIL V F X VR/IKRR@ L F U R GRN DD E WDESSRUW V
“DWD2SUQFLSTKH\D WD 285 QL | HMB/RY HOXH RIS U L Q F MEGIXH\B R X U
XQGHUVWRQWKBSRZHUIDURXQGHEE XVWU\ VIS®BOQRPSURYLQJ
WHFKQLFDO WHDP SURGXFWLYLW\ GHOLYHU\ TXDOLW\ DQG F
3 Q

P $ * N
$V DQ IQGAMY  ZH KDYH D FRQFHSWDOKRGI 1Q KRZ Z H WIQN DERXWEDWY DQDOWE Vi AP V/
. H SAWIHP IQR SURGXRIRQ EXVWKHQ KRSH DOWH AMSY \KDWCDWE JRHY WURXIK [URP
VRXUFH \R PXMEP HUYDOH Z RUN RAMFRUHA® : H DONGRZ WDWRXU FXWRP HY IUHTXHOW®
1QG GDWW DQG GDVKERDUG SUIREGP V' 7HDP V DUH VKDP HG DQG EOP HG IRUSUREGP V \KH
QCQWFDXVH 7KH KDYH SUREGP V Z W \WH GDVD WDSSHG LQ H MIQY FRP STFDWIG P XGMAMS
DY SIRFHWHY \WH. QHHG KHS XQGHIADQAQ)  RIWQ DIO DQG RABXWQWI KW \WWDWGQR RQH
WKW, \BOI Z W CDVD \WDP V HYHY 1HZ GD\V \KDWKDYH \KH VDP H 2P RQIQ) GHDG , KDG
GDAQ) CDWWDPV  \ HDWY/ DR 7KDWHHI WDW/RP HKQJ IV JRQI \R JRZIRQY \ RO
KDYH QRIGHD KRZ R I1QG IWDQG 1] LQJ IMZ LOSXWRI | DOWH RWHMIVNY \WDWIHHG \R J HAGRGH
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ODUNHWHUYVY DQG &XVWRPHU ([SHULHQFH OHDGHUV KDYH KDG
QHHG WR OHDUQ FXVWRPHUVUu LQWHUDFWLRQV ZLWK WKHLU E
D FUD]\ FRPSOH[LW\ LQ WKH SDWK HDFK SHUVRQ WDNHV YLD |
DQG YDULRXV RWKHU EUDQG FKDQQHOV 6R KRZ FRXOG WKH\
FRXOG WKH\ LPSURYH VHU&XV¥WRPKHK LR/KDQWNYLPSOH D GLDJ
WKDW LOOXVWUDWHY WKH VWHSV \RXU FXVWRPHU V JR WKUF
ZKHWKHU LW EH D SURGXFW DQ RQOLQH H[SHULHQFH D UHW
FRPELQDWLRQ 7KH &XVWRPHU -RXUQH\ YLVXDOO\ UHSUHVHQ!
JLYHQ FXVWRPHU KDV ZLWK D EUDQG $XWRPDWLFDOO\ WUDF
LQIRUP PDUNHWLQJ VWUDWHJI\ DQG SHUVRQDOL]DWLRQ HIIRU
FOHDUHU XQGHUVWDQGLQJ RI ZKR \RXU FXVWRPHUV DUH DQG
6RIWZDUH HQJLQHHUYVY KDYH DGRSWHGSVHMLRRA®DQH\GHD DQG

6R DV &XVWRPHU -RXUQH\V KDYH KHOSHG WDPH WKH FRPSOH
SRLQWLQJ DQG IUXVWUDWHG HQG FXVWRPHUV LQ WKH PDUN I
-RXUQH\ LV D PHWKRG WR ZDWFK RYHU RXU GDWDuV FRPSOLF
HUURUV VWRS FXVWRPHU IUXVWUDWLRQ DQG LQFUHDVH \RX
KDSSLQHVV ,WpV &XVWRPHU -RXUQH\ IRU GDWD DQDO\WLF V\

2’DWD -RXUQH\® UHIHUV WR WKH YDULRXV VWDJHV RI GDWD PI
DQDO\WLYVY WRROV DQG V\VWHPV O0XFK OLNH WKH JRDO RI D F?
VKRXOG JLYH \RX D EHWWHU XQGHUVWDQGLQJ RI KRZ ZKHQ

\RXU GDWD DQDO\WLF VI\VWHPV 'DWD -RXUQH\V WUDFN DQG F
IURP GDWD WR WRROV WR FRGH WR WHVWYV DFURVYV DOO FUL\
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PRQLWRU DOO OHYHOV RI WKH GDWD HVWDWH IURP GDWD WF
GLPHQVLRQV

,Q WKH GDWD ZRUOG ZH IRFXV D ORW RQ WKH GDWD ,I WKH
FRUUHFWHG KDV EHHQ WUDQVIRUPHG ZLWK HUURUV RU LV C
GDWD ZLOO EH D SUREOHP +RZHYHU \RX KDYH PDQ\ GDWD W
EHKLQG WKDW GDWDEDVH 7DOHQG $]XUH 'DWD )DFWRU\ 'DW
7THVWLQJ 7TRROV (7/ 7TRROV 2UFKHVWUDWRUV 'DWD 6FLHQFH
VWRUHV VHUYHUV HWF 7KRVH WRROV ZRUN WRJHWKHU WR
\RXU FXVWRPDHMW Y HW RI PXOWL WRRO VHW RI H[/S<HWDWDLRQV
-RXUQH\ FRQFHSW LV DERXW REVHUYLQJ QRW FKDQJLQJ \RX
-RXUQH\V WUDFN DQG PRQLWRU DOO OHYHOV RI WKH GDWD V
FRGH WR WHVWV DFURVVY DOO FULWLFDO GLPHQVLRQV W VX
WLPHV SURFHVVLQJ GXUDWLRQV WHVW UHVXOWYVY FRVWV D
PHWULFV :LWK WKLV LQIRUPDWLRQ \RX FDQ NQRZ LI HYHU\W
DQG LPPHGLDWHO\ GHWHFW WKH SDUWV WKDW GLGQuW

‘H FRQWLQXH WR RYHU LQYHVW DV DQ LQGXVWU\ LQ WKH WH
7KHUH DUH GR]JHQV RI RUFKHVWUDWRUV (7/ 7TRROV GDWDED
YLVXDOL]|DWLRQ WRROV DQG GDWD JRYHUQDQFH WRROV <H\
XQGHUVWDQG DQDO\H DQG SUHGLFW DOO WKH P\ULDG SDW
DUH EOLQG WR REYLRXV HUURUV DQG FDQuW VHH WKH HIIHFYV
FXVWRPHUV 1R ZRQGHU DFFRUGLQJ WR SHYWHKGW R | +5 B \6LHY¥HH
HI[HFXWLYHV GR QRW DVQUXVWs WKHHQWBDWIRRW FRQVLGHU WKF
2ZRUOG FODVYV 3
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$ CDVD FROWDFWY D |RUP DCD UHHP HQAEHE HHQ \B R SDUAV \WDWEH LOHV \WH \WKFMUH DQG
IRUP DWRI GDVB \WDVWZ [@EH H FKDQIHG EME HHQWHP ' DV FROADRW DUH D QHZ 1GHD IRU
DB DQG DCDOWF WDP GHYHESP HQAR HQUXUH \WDWEDWD 1 WDQUP (WG DFFXUDM® DQG
FROIMMQ® EHE HHQ GLLIHIHQAA VWPV RUWDP V

2 QH R \WH SUP DU EHQHIW Rl XVIQ) GDVD FRORDFW LV \WDVWKH KHS R HQVXUH GDWD
LW UMY DQG FRP SDUELDN 94 GHILQIQ WWH MKFMUH DQG [RUP DWRI WH GDVD XSI URQWVERW
SDUNV FDQ EH FRQLGHQWNDWNH CDVD Z LQEH WDQUP IWHG DQG UHFHLYHG H SHRMGD 7KLY
FDQ KHS SUIHYHQAEDE B RUFRUXSWRQ Z KIFK FDQ VHURXV® DITHRWEXVIGHWHY RU

RU DQYJ DWRQY
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$ CRMHUEHCHIMRI GDVD FROADFW L WDVWKH DABRZ | RUHDVIHUP DIQMQDQRH DQG XSCDWY
%HFDXVH WWH VWKPWUH DQG IRUP DWR! \H GV DUH GHILQHG LQ \WH FRQADPWIVY HDVIHUIRU
GHYHESHWY VR P DNH FKDQJ HV RUXSCGDWY \R \WH GDVD Z WWRXWEUHDN.Q) FRP SDUEIQWY Z W
RWHUM VWMP V7KLY FDQ VDYH WP H DQG HIIRWDV GHYHBSHY GR QRAGHHG R VSHQG DV
P XFK WP H WRXEBMKRRMY IWXHY UHDWG \R CDVB WDQVP MARQ

" DVD FRQADFW FDQ DR [P SURYH FRP P XQIEDVRQ DQG FRADERUDMRQ EHE HHQ GlLIHUIHOW
WDP \ RUGHSDUY HON % GHIIQIQ) \WH GDVB WDV I@EH H FKDQIHG ERW SDUMV FDQ
EHWHUXQGHYABQG WH QHHGV DQG UHTXIUHP HQW R \H RWHU GDGAQ \R P RUH HITHAMH
FRP P XQIFDURQ DQG FRIERIDIRQ

6 HYHUIDOCDW FRQADFW FDQ EH XVHG 1Q GDV DQG DQDOWF WDP  GHYHBRSP HQN2 CH
FRP P RQWSH LV \WH VFKHP D Z KIFK GHILQHV WH VWKRMUH DQG IRWP DWRI GDVB XMQJ D
VSHFLLLE P DUNXS OQIXDIHVXFKDV; 0/ RU-621 $ QRIHUWSH R GOV FROADRY \WH

VHYIEH FROADFWZ KIEK GHILQHV WH RSHUDMRQY SHURWP HG B\ D SDUMEXQUVHWYIEH VXFK DV
D64/ TXHY RU$3,

7 KH EHVWEDVD FRQOADFWY DQ DXVRP DWMG SURGXPURQ COVD WA, WEH IGHV \WH \MUP V DQG
FRQAMRQV R \WH GDIB FROWDFW'  DVI WA SO\ V D FUMFDOR®! 1O \KH SURFHW RI

1P SBP HQIMY CDMB FROADFW ' DVl FRQADFW GHILGH \WH VMKRXUH DQG IRWP DWR DB
H FKDQI HG EHE HHQ\EZR SDUM ' DB WMDY HQUXUHY \WDVRH GDVB LY WDQUP WG DQG
UHFHLYHG DFFXUDM® DQG FROVIMMO®
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6 HYHUDOGL HIHQMVSHY Rl TXDON FRQURCEKHFNY FDQ EH XVHG VR HQVXUH \WH
DFFXUDA DQG UHIDEION R GDVB 1Q D SURGXPURQ HQYILRGP HQW6 RP H FRP P RQ WSHV
R TXDOW FROWRCFKHANY | RUSURGXPIRQ GDVB [QFOIGH

¢« $ P4

NB Q
Q
N

N
o ' D TXD@NV FKHFNV 7 KHVH FKHFNV HQVXUH WDVWKH GDVY EHQJ SURFHWHG RUMRUHG
1Q D SURGXFRQ W WP LV KLIK TXD@W DQG P HHW WH UHTXILHG WBQGEDUGY ' DD TXDOW

FKHFNV FDQ LQYROH YHUL\ 1QJ \WH GDMIY DFFXUDR  FRP SGMAQHW DQG FRQOMAMGR,
DQG FKHANIQ) 1RUHWRY RUDMVXHV WDWP D\ DI HRWKH GDVBRY XVDELDNV RUYDOH
. 3 30#g

N @o#

30#
Q Q

N

2 YHID@WH URG! Rl DB MY 1Q GDVB FRQWDFW 1V \R HQUXUH WDWKH GDVD v/
WDQVP WG DQG UHFHLYHG DFFXUDWO DQG FROUMMQ® DFFRWEQ) R \WH VWKPXUH DQG
IRUP DWEHILOHG 1Q WH FROADFPWEA. SHURWP LQJ WWRURXJ K GOV \MDY  RU DQL} DURQY
FDQ EH FRQIGHQWNDWKHUGDWY H| FKDQJ H SURFHWHV DUH UHIDE®! DQG HILFHQADQG
FRP SO Z W \WH GDVI} FRQADPWMUP V/

" DVI FRQADFW DUH D YDODE®! QHZ WRRAQ GDWB DQG DQDOWF WP GHYHBSP HQW
7KH KHS HQUXUH CDVB LM UMW DQG FRP SDRELDY | DFLOMMM HDVIHUP DIQMQDQFH DQG
XSCDWV DQG [P SURYH FRP P XQEDWRQ DQG FRADERUDWRQ EHE HHQ GlLIHIHQNMDP V RU
GHSDUWR HQW % GHILQIQ) \WH VWKPWUH DQG IRUP DWR! \KH GDVD XSIURQWVERWK SDUHY
FDQ EH FRQILGHQAKDWAH CDVD Z LQEH WDQUP IWHG DQG UHFHLYHG LQ \WH H SHRANG

P DQQHU Z KIFK FDQ KHS W SUHYHQMMXHY DQG P SURYH \WWH RYHIDGHIILEIHQR RI \WH
DWW H FKDQIH SURFHW

$
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" DVD @HDI H WDFHY GDVBY RWIQ KIMRY  DQG P RYHP HOMKURXJ K YDURXY SURFHVWIQ)
VR H DQG DCDOMY W HV VWY XVHG \R XQGHUARIQG WH SURYHQDQRH Rl GDMB DQG KRZ W
1V WWDQVIRUP HG DQG R IGHQMA  SRWQMDCHURY RUMVXHY DV @HDJ H FDQ DOR EH XVHG
IRUFRP SIDGFH DXGMWQ  DQG GOV JRYHLDGQRH SXIBRVHY ' DVB @HDIH KDV D BQ

KMRY B DV D WWRAORUFRP STDQFH DQG DXGMQ QP DIQUDP H W WMP V' HYROLQD \R
DGGUHW WH FKD@IQI HY Rl XQGHIABQAQ) \WH RUWIQ KMRY  DQG P RYHP HQWR G\
DFURW P XEBGI \ VAMP V DQG SURFHWHV DQG EHFRP 1QJ D FUMFDCDVSHPWR! GDVD
JRYHDQFH FRP SIDQFH DQG GDVB P DQDI HP HQWQ UHFHQA HDY/ Z M WH J URZ IQJ

FRP SGf W R GOV DQG WH LQFUHDVQU 1P SRWIQFH Rl G SUYDR\ DQG VHRXUW ' DD
@HDIH DQG D GDVI FDW®J DUH EFWMUVRI HWHUEHFDXVH \WWH. SURYIGH D P RUH FRP S
DQG DFFXUDW YIHZ R \WH GDWD

7 $ /1 e( e

$ IlYH RQ ILYH FRP SDUVRQRI GDW @HDIH YV ' D2 SV 2 EVHUYDEIQWY
) LYH RQ CDWB @HDIH

o ' DB GHDIHWDFHY CDWY RWIQ KMRY  DQG P RYHP HQAKURXIK YDURXY SURFHWIQJ
VRIDIH DQG DQDOMY B HV
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o ' DD @HDIH KHGV R XQGHUADIQG WH SUIRYHQDQRH Rl GDVB DQG KRZ. MY WDQVIRWP HG
DQG IGHOM  SRIMQUDCHURY RUMVXHY

o ' DV @QHDIH LV [P SRUBQNRUGDWD JRYHUDQFH FRP SIDQFH DQG DXGMQI SXUSRVHY

o ' D QHDIH FDQ EH XVHG \R FU-DW D GDWB GRMRCDY RUGDWS FDWI®)  Z KIFK FDQ EH
XVHG VR XQGHUADIQG \WH GDVD EHWHU

o ' DD @HDIH LV WSLFDE AWRUHG LQ VHSDUDW A VAPV IURP WH GDVB IWHD DQG FDQ EH
GULILEX@YR NHHS XS \R GDW

) IYHRQ' D2 SV 2 EVHYDELON

" D2 SV 2 EVHYDELDN 1V \WH DELDA VR XQGHYABQGS \WH WM DQG EHKDYIRUR! GD\B DQG
WH VRIE DUH DQG KDUEZ DUH \WDWFDUIHY DQG WDQVIRWP V DV IWEZ V WURXI K W AMP V/

MD@Z V RUDQ] DIRQY VR VHH KRZ GCDWD IV EHQI XVHG Z KHUH MY FRP IQJ IWRP IW

TXDDW DQGKRZ W EHQI WDOMRWP HG

' DR SV 2 EVHIYDEIOW LQFGGHY P RWUQ) DQG WY \WH GDW SISHEH CDWD

TXDDW GDMB MY DQG DB

" DVD \MMY 1 DQ HWHQIDODVSHPWR! * DMI2 SV 2 EVHUYDEIDY  IMKHSV VR HQVXUH \WWDW
CDWD IV DFFXUDW  FRP SGM  DQG FROMMMOAZ WK IW VSHALLIEDWRQY  GREXP HQBMRQ

DQG HQG XVHULHTXILHP HOW

" DB WM FDQ EH GRQH WURXI K YDURXV P HWRGY VXFK DV CDVB SIRICY) 6 \BANANFDO
3 URFHW & RQWRO DQG TXDOW FKHANY

" DVER SV 2 EVHUYDELDV IV FXFIDOIRUIGHQM IQ) DQG DEGUHAWIQI WXHV Z W \KH GDVD

SISHIH IQFOQAQ) TXDMW DQG WP HIGHW 1P SIRYIQ) DB JRYHUDQRH  HQG XVHU
VDWIDRIRQ DQG HQUXUQI FRP STIDQRH Z W UHI XOMRQY

9 P e’

' DD GQHDIH DQVZ HW WH TXHWIRQ 2 KHUH LV \WIY GDWD FRP QU IIRP DQG Z KHUH IV IW
JRIQI"3 WV D Z D\ \R GHVFUEH \WH GDVI DWHW 1Q DQ RUDQL} DURQ W D GHVFUSWIRQ XVHG
R KHS GO XVHY XQGHIABQG ZKHM G FDP H ILRP DQG ZIW D GDW FDW®J \WH
FROMOWR! VSHFUIE GDB \BEGN RU IIBV ' DWW / IQHDIH GRHV QRWDQVZ HU RNHU NH\
TXHAIRQY KRZ HYHU ) RUH DP SGI GD\B @HDUH FDQGRADQVZ HU TXHRQY @\H 28DQ |
WKVWMKLY GDVB XVHG 1Q \KIV VSHFLLIE SISHIGH 1Q WY Z D\ "2 2$QG 1L QRWZ KDAKDSSHQHG
GXUQ) WH CDVD RXUOH. \KDWFDXVHG WH SUREGP " 3 2+ DV LY GDVD EHHOQ XSCDWG Z W \WH
P RAHFHQWIGV' 2

8 QGHYADQEQ) D FRP SGMW CDW MXUQH DQG EXITIQ) DV AMP \R P RQVRUWDWFRP SBf
VHUHY R AMSV IV DQ DRYH DRWRQ RUHQMG Z D\ Rl 1P SURYIQU \WH UHVX@V \ RX GHIYHUR
\ RXUPXRP HY ' D2 SV 2 EVHYDEIOY VROMRQY FUHDWM DQG GHVFUEH ' DB - RXUQH V
UHSUAVHQUIDD WKLY LXQ WP H @QHDI H

4 P Q Y

N$
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: KIG! GDVB @HDI H FDQ SURYIGH D FEDUXQGHUADIQEQ) R WH RWIQ KMRY  DQG

P RYHP HOWRI GD\B IMP D\ QRWDQE D) V IX@ FDSWUH WH LP SDRWRI D GDWD HURU ' DB
@HDIH SUP DUD IRFXVHY RQWDFNIQ) \WH P RYHP HQAR GDVB DQG KRZ. W \WDOVIRWP HG
6 WD IMP D QRWDE D\ V SURYIGH D FRP SBMA SIFWUH Rl KRZ CDWB LV XVHG RUKRZ. IMDITHFW
RWHUM VWP V RUSURFHWHY

* DWD HURWY FDQKDYH D Z IGH (DQIH R! 1P SDRW GHSHQEQ) RQWH QDWUH R \WH HURUDQG
KRZ IMBURSDY DWWV WURXJ K \WH GDVD SISHIH 7 KLY P SDPWFDQ EH KDUG \R SIHAPWDQG
XQGHIAMIQG Z WMRXWDGEMRQDCFRQM W) RUH DP S®! D GDVI HIRUP Di RQD EH DSSDUHQWV
Z KHQ FRP ELQHG Z MW RNHUGDWD RUXVHG 1Q D VSHFLLE DQDOWY RUUHSRWY $ GEMRCD®
DB GHDIH P D\ QRWFDSWUH \WH LP SDRWRI GDVI HURY RQ GRZ QAMDP A AP V RU
SURFHWHV ) RUH, DP S®! 1L DQ HURUIQ \WH GOV FDXVHV D GRZ QAUHDP Vi VWP \R IDIO G\
@HDIH P D\ QRWFDSWUH WLV IQRUP DIRQ

JQVXP P DY GDWD @HDJ H FDQ SWRYIGH D FEDUXQEHWABQAQ) R WH RWIQ KMRY DQG
P RYHP HOAR GDW EXVWWP D\ QRADE D\ V IX@ FDSVMUH WH IP SDRVR D GDB HURU WY

1P SRUDQAR KDYH DEAMRCDORRY DQG SURFHWHV 1Q SOFH R XQGHWABQG WH P SDRARI
GDWD HURY DQG\R P IQIP 1] H \KHIUH IHPWRQ \WH GDWB SISHIRH DQG GRZ QAHDP W\ WP V/

$ N

5 XQMP H RSHIDMRQY VXK DV \WRVH FDSWUHG DQG P RVRUHG E\ * DV SV 2 EVHYDELDV
VROMRQY UHHUVR WH DRURQY SHURUP HG RQ CDWD Z KIB! M EHQI SIRFHWHG 7 KHVH
RSHUDMRQV FDQ IQFOGH GDWI P RYHP HOAVYDIEDWRQ FEDQQ) WDQVIRWP DIRQ

DJJ UHIDWRQ DQDOMY DQGP RUH 7KH DUH SHURWP HG RQWWH GOV GXUQ) SURGXFURQ
XQUP H Z KHQ M DRIYHD SURFHWHG
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" DVD @QHDI H FDQ SWRYIGH LQIRUP DURQ DERXVKRZ GOV IV WDQVIRUP HG DQG P RYHG EXVWW
GRHV RWBLRYIGH IQIRUP DUMRQ DERXVKH VSHFLLE IXQUP H RSHUIMRQY SHURWP HG RQ\WH
CDOW &RQVHWHD XQIP H RSHUDMRQY FDQ P SDRWKH GOV EXWORWBURYIGH LQIRUP DURQ
DERXVW KMRY P RYHP HOADQG RWIQ

" DVD @QHDI H DQG LXQUP H RSHUDARQY RQ GOV DUH UHDAMG EXWEMIDPWFRQFHSW ' DVD
@HDIH SWRYIGHV IQIRUP DURQ DERXVINH RWIQ KIMRY DQG P RYHP HOANR GD\B Z KIBH
XQUP H RSHUDMRQY SURYIGH LQIRUP DUMRQ DERXVYKH DFURQY SHURUP HG RQ GO Z KIG! MY
EHQI SIRFHWHG %R\ FRQFHSW DUH P SRUMIQWRUXQGHUABIQEQ) DQG P DD Q) DB
HIHAYHO

$ N

" DVD @HDIH UHHWY VR WDFIQ) GDVBY RWIQ KIMRY  DQG P RYHP HOWKURXI K YDURXV
SIRFHWMQ] WRIDIH DQG DQDOVY BT HV |, W/ XVHG R XQGHUABIQG \WH SIRYHCDGFH R
DB DQG KRZ. MY WDQVIRUP HG DQG R IGHQMA DQ. SRMQMDCHURY RUMXHV

2 QWH RWHUKDQG ' DVB2 SV 2 EVHYDELDN UHHWY R XQGHIABQEQ) \WH AW DQG
EHKDYIRUR! GD\B DV IW®EZ VV WRXI K M WPV \WD@BRZ V RU DQ] DARQY R VHH KRZ. GDVB IV
EHQI XVHG Z KHUH M/ FRP LQU ILRP DQGKRZ WY EHQJ WDQVIRWP HG 7KLY LOFOGHY RKHU
IQIRUP DMRQ VXFK DV GDVB TXDON P HAEY SURFHWIQI MSV WP IQ) GOV WWMMWHVXEOV DQG
PR

$VVXFK COW @HDIH DQG' D2 SV 2 EVHYDELDN KDYH WHURZ Q VHSDUDW FDSDELQMY
DQGIRDY ZKIFK Z KHQ XVHG WJ HKHU GHOYHUKLI KHUTXDOW VA WMP V DQG SURGXFW

4 Q

7U0MIQ GDB Z KIEK 1V FUMFDOIRUMH VXFFHVWIXOXVH R GDVB FRP HY IURP YHULLEDVRQ [ LAV
WHQ XQGHIABIQEIQ) WH URRWFDXVH Rl DQ IVXHY VHFRQG 9 HULLEDWMRQ IV FKHANIQI WDW
DD LV DFFXUDM FRP SBAM  DQG FROMAMQUAZ W IW VSHALLIEDRQY RUGREXP HQBMRQ 7KLY
IQFOGHV FKHFNQJ IRUHURY IGFROVMMGFLHY RUP MMQI YDOHV DQG FDQ EH GRQH WRXIK
YDURXV P HWRGV VXFK DV CDVD SURIIMQ GDVD YDEEDWRQ DQG GOV TXDDN DAWHWP HOW

2 QFH \WH GDVD KDV EHHQ YHULLHG VW [P SRUBQAR XQGHIABIQG \H URRWFDXVH RI DQ\
IGHQMHG DXHV 7KLY IGFOGHV LGHQMA LQU Z KHUH WH GDWB FDP HILRP KRZ IWZ DV
FROPWMG DQGKRZ WZ DV WDQVIRWP HG EHIRUH IWZ DV VAWRUHG LQ WH GDVBEDVH

8 QGHYADIQEQU WH URRWFDXVH Rl MVXHV FDQ KHS SUHYHQAKHP 1URP KDSSHQQJ DIDIQIQ
WH IXWUH DQG P SURYH GDWB JRYHCDQFH ' DB/ IQHDIH FDQEH RQH R P DQ. KHGIXORRY
1Q GIDI QRVIQU URRWFDXVH HURWY
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" DVD @HDJ H SUP DU |RFXVHY RQUDFNQ) \WWH P RYHP HQADQG WDQVIRIP DWRQ R GDWB Z LWKIQ
\WH GDWWEDVH RUGDVB WRUDI H VA WP V| WERHV QRWFDSVMUH WH [ XQIGHVBAY Rl DOWH WSV
DQG \RRY XVHG \R SURFHW DQG DQDO] H WH GDVI EH RUH WRUQJ IWKQ WH GDWEDVH ' D2 SV
2 EVHLYDEIDW KDQGBN WDW

* DB @HDJ H LQ D GDWEDVH WSIED@ IGFOGHV IQIRUP DURQ DERXWZ KHUH \WH GDVB FDP H IURP
Z KHQ IMZ DV FUDIMG RUDWP RALIHG DQG Z KR FUDIMG RUP RALLIHG W+ RZ HYHU IMERHV QRW
WSIED@® IQFOGH IQIRUP DWRQ DERXVKH RRY RUSURFHWHV XVHG \R FRIFWFGDQ RU
WDQVIRWP WH GDWB EH RUH IWZ DV ARUHG LQ \WH GDVWJEDVH

7R FDSWUH D P RUH FRP SGMY SIEMUH R \WH GDMY RXWCH. MY 1P SRUBQWR KDYH D GDD
SISHICH P DQDI HP HQADQG P RQWRUQI A VWP \WDWFDQ WDFN WH GD\B IGZ. DQG DOKH MSV
DQG WRRY IMZ HQAKURXJ K EHIRUH MEHDFKHV \KH GDWEDVH 7 K1Y DGGMRQDAQIRP DIRQ FDQ
KHS W XQGHUADQG \WH CDVB EHWHU WRXEBMKRRWM/XHY DQG P SURYH GDVB JRYHUDQFH 7R
FDSWUH D P RUH FRP SGM SIEWUH R \WH GDMY IRXWGH. MY 1P SRUBQWR KDYH D' DVIR SV
2 EVHUYDELON V\ WMP 1Q SOFH

$ N

" DVD @HDIH LV RIMQ FROVGHUHG WIMF EHFDXVH IV WSLED@ EDVHG RQ VQDSVKRW R
G DQG P HVIGDVE \BINHQ DD VSHFLLE WP H 7 KLY P HDQV \WDVYKH GDVB GHDI H
IQRUP DWRQP D\ QRAIH BIFVIKH FXUHQAARAM R \WH GDMB RUWH P RWHFHQWFKDQI HV
WDVWKDYH EHHQP DGH $ GAMRQD®  GDVB GHDI H IQIRUP DUIRQ LV RIWMQ RUHG [Q
VHSDUDW A VWP V [URP WWH GOV IWHD P DNQJ IWGLILEXOWR NHHS IWKS \R GDM DQG 1Q
A GF Z W \WH GDWD

F7KH' DR SV &RRN\ERRN



7 KHVH I DRVRY FDQ FRONEX\M R RAVEDWG GDWB GHDIH @JJ Q) B\ Z HHNV RUP RQKV 7KLY
FDQ P DNH ML LEXOYR XQGHUADIQG WH FXUWHQANADW RI \WWH GDWI DQG KRZ WY EHIQI XVHG
Z KIFK FDQ EH SURE®P DWF IRUGDW JRYHDGFH FRP SIDGFH DQG DXGME SXISRVHV

$ CAMRQDD®  1Q VIWDMRQY Z KHUH GDVB 1V | UHTXHQU® XSCDWG RUMDOVIRIP HG WLV @J 1Q
DD @HDU H FDQ P DNH IWGLIEXOR IGHQW MVXHY RUHWRY Z M \KH GDWB + RZ HYHU D

" DI SV 2 EVHYDEIDV FDSDEIOY E\ P RQURUQI GDWB SURFHWHV 1Q UHDOWP H FDQ FUHDWM
DQG [HHG D GHDIH A MP Z 1\ \WH OMWMAGHBIY HQUXUQD \WH LQIRUP DMRQ IV XS R GDW

$ N

<RX DM IQEHG VP HOVP R\H \RXFK WH GRRUQRE DQG MY/ KRW, V VP H \R J HVKH
EGHSUQN Rl \ RXUDSDUWY HQNRXWIR FKHFN Z KIFK IRRP Z L@EXUQ QH W / INH DQ DSDUWW HQW
EQHSUQW' DVD @HDI H SURYLGHV D Z UMHQ GRFXP HOAKDWY RQD P DU ICDAD XVHXOGXUQ)
D FUMY 7KLY 1V HVSHFID@ WKH IQ\KH FDVH Rl WH RCH VR P DQ. - SURGXFHUMR FRQUXP HU
UHDOMRQVKLSV Z H KDYH RQ RXUGDMD DUFKIMMPXUH © KIEK UHSRUWIDE IV Z IRQI" © KIEK
SURGXPIRQ IRE LG WDWHSRW : KHQ GIG IWDMAIXQ' ' G IWDIO $ UH SIREGP V Z W GDVB
WMV 7 KHVH TXHVWIRQY DUH P XFK P RUH VDBHQADQG DRIRCDE®! \WDQ SXA RXVIKH GXMV
RG CDWD @QHDI H EGHSUQW DV 2 EVHLYDELDV WKP SV @HDI H 1Q D SURGXPIRQ FUMY
YOXZ KDWDERXWEXUQ) GHYHBSP HQW ' RHVQWIRHDI H KHS P H W@WH P SDRWRI P\ FRGH
FKDQIH' <HV IMERHV° \R D SRIQN DB GHDJI H GRHV GRABURYIGH GHVBIBIG UHI AWIRQ
IXQPWRQDO RUSHURUP DQFH WMIHVXEV 7 HVMY GDVB DQG DQDOWE \A MP V/ UHTXLLH D
GHYHBSP HONA VWP Z W DFFXUDM \WMWWEDD \RRY' DQG UHBIYDQWRROFRGH $ @RI WRVH
WIQIV FRP H \RJ HWHUZ M DQ RYHUDA Rl DXVRP DWWG MV 2 QD WHQ FDQ\ RX WDWH WKH
[P SDPWRI D FROP Q QDP H FKDQI H RQ \WH GDVB WDQVIRWP DURQY WH P RGHY DQG \WH
YIVXDQ DURQ\ RX JLYH VR \ RXURPXVARP HY 1 R VRIVE DUH HQJ LQHHUWKVV DQ DEVMDRW

P HVBP RGHOR! WHLUFRGH R SURYH \WDWAZ RUNY LQ SURGXFIRQ Z IWRXWXQQIQJ \WHLU

VRIE DUH FRGH WURXJ K D VHUHV R U RURXY DXVRP DWIG \MVV EHIRUH IMJ HW R SURGXPWRQ
© HP XW\ER WH VDP H DV GDVI DQDOWE \WDP V ' DVIR SV 2 EVHYDELDW HCDEBN \KLY
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&RGH DQG VRRY FDQ FDXVH SUIRGXFWRQ SWIREGP V +  GDW @OHDI H GRHV QRVWKHG

2 QH YIHZ R GDVB DQG DQDOWE A AP V 1V WDV D JURXSIQU R VRRY GUYHQE\ FRGH
DR 1Q D VSHFILIHG RUBHUXSRQ GDW ' DV @QHDU H DEQH FDQ QRAX@ FDSWUH \KH
DMXHY FDXVHG B\ FRGH DQG \RRY DRI XSRQ GDWJ ' DVB @QHDI H SUP DU [REXVHY RQ
WDFNQI WH P RYHP HOADQG WDQVIRWP DIRQ Rl GDVB EXVMERHY GRABURYIGH IQRUP DIRQ
DERXWAH FRGH DQG \RR® XVHG \R SURFHW DQG DQD®] H \WH GDVD

&RGH DQG \RRY FDQ IQWRGXFH HURWY RUM/XHV Z W WH GDVB VXK DV EXJV IGFRUMFW
®IIE RUXQH SHAMG EHKDYIRU WDWEDWY GHDIH P D\ GRAFDSWUH $ GCAMRQD@D 1L \WH

FRGH RUMRRY DUH QRABURSHU® \WWMMMG P RQMRUHG RUP DIQIICHG \WH P D LOWRGXFH
IMWXHV WDWDUH QRWP P HADWO DSSDUHQARYHUMP H

7R DGGUHW WHVH MXHY IV 1P SRUBQWR KDYH DEGAUMRQDOSUIRFHWHY DQG \RRY 1Q SOFH
VXFK DV FRGH UHYLEZ WMWY DQG P RQURUQD VR HQUXUH WDVWKH FRGH DQG \RR® DUH
IXQRIRQIQ) FRUHA® DQG \R GHWIRPADQ. M/XHY DV HDUD DV SRWIEG! ' DVB @QHDI H FDQ D
SURYIGH YDODE®! QI RUP DURQ DERXVWNH GDUD 6 WD MYKRX@ EH XVHG Z ' D2 SV

2 EVHUYDELDNV \RRY R XQGHIABQG DQG DAGUHW MXHV FDXVHG B\ FRGH DQG \RRY IX®

$ N

7KRXIK YDODEG! ' DVD 4 XDON VERUHV DUH OU HO WBME 7KH. P HDVXUH GDVI VHW DD
SRONQWP H ' D2 SV 2 EVHYDEIDW IV G QDP [E MV \WH MY R CDVD LOM UDWIG
W DQGWRRY DAY XSRQGDW + DV MY SIRFHWHG +  \KDWSURGXFHV GBI RQ GDWD
WP HICHW 1GZ DMV DQGHURY  $ [IQDQRIDCDCQD®I\ ' DV 4 XDOW 1V \ RXUYDDGQRH

6 KHHWDQG' DVD 2 EVHIYDEIOW LV\ RXU&DVK ) BZ 6 \IAMP HQW DQ VXFFHVWIXCEXVICHW
UHTXIUHV ERK & WDIIQ) \ RXUGDWD REVHYDMRQY IQR D VIQIX@U' DB - RXGH WDW
QM) DMV DORRY WFK GDB DQG VXAV IQDVIQIGI YIHZ  \KDWY' DR SV

2 EVHYDELDV

$ N N

,QU-DDV GDVD RIMQ GLIHY IURP W VSHFLLIEDWRQY RUMIEAMG @QHDJ H GXH \R D YDUHW R
IDARY 2 QH FRP P RQ UHDVRQ LV \WDWEDWD LV RIWMQ FRIIFMG DQG HQMUHG [QR A VWMP V B\
KXP DQV DQG KXP DQ HURUFDQ BIDG R [CDFFXUDFIHY RUIQFROUMMQALHY $ GAMRQD®™  GDWY
P D EHWDQVRWP HG RUFBDQHG GXUQ) SIRFHWIQI  UMVXEMY 1Q FKDQJ HV R WH CDVB \WDW
DUH QRWH BIPMG LQ \WH RUL LQDOTHDI H RUGRFXP HQIMRQ ) XUWWHUWP RUH GDVDI P Di QRWEH
NHSWKS VR CDW RUMRUHG LQ P X@B®I GFDWRQY P DNQJ IMELIEXOYR UHFRQFLB! \WH CDWD

Z 1\ W RUJ LQDOTHDI H
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$ QRWHU UDVRQ IRUWH GMVFUHSDQR.  EHEHHQ UHDOW DQG VSHFLLIEDWRQY 1V \KDWCEDW LV
RIWQ FRBPWG ILRP YDURXV VRXUFHV ZKIFK PD. QRWKDYH WH VDPH DFFXUDR RU
FRP SBMIQHW 6 RP H GDWI P D\ DOR EH P MQI RUIGFRP SGM GIDAQU R P MIQ) YDOHV
RAEHY RURKHUIXHY ) XUMHP RH GOV P D\ EH XSGDWG RYHUWP H EXWIKH RW LQDO
VSHFUIFDWRQY P D\ QRAWEH XSCDWMG DFFREQI® ,Q DEGMRQ \WH FROM WRI GDVD XVDUH
PD FKDQIH RHUWP H GDAQ) R \WH GDW EHIQJ XVHG [Q Z D\ V WDWZ HH QRARW ICD®
IQMQGHG BDAQ) R P IMOMSUHIAMRQ DQG HURWY

5 HDOW DQG VSHRLEDWRQY |RU GOV RIWQ GLIHU GXH W YDURXV IDRRWY VXFK DV KXP DQ
HURU WH WDQURWP DWRQ RI GDWB GXUQJ SURFHWIQI @FN Rl XS \R GDW GREXP HOBMRQ

W FROPWMG IURP YDURXY VRXUFHV  CDVBY FRQM WRKDQIH RYHUMP H DQG P RMH 7KLY
FDQ P DNH IWGQLIEXOVWR XQGHUABQG WH GDVBY FXUHQN FRUMHFW@HDIH DQG XVH W
HIHPYHO

2QH ZD \R HQUXUH \KDWGD\ P HHW \WH VSHFLIFDWRQY DQG P RUM [P SRUBQ®  \WH
EXVIQHW UHTXIUHP HOW IV \R WDFN DQG P RQMRU DD GDW SIRFHWHY ZIW D ' DR SV
2 EVHUYDELDNV VROMRQ

- P! N

,Q D UHFHQW DB WRKHQ GDVD Z RS VXUYH Rl GDWD HQJLQHHY UHSRWAH SHUHQFIQJ
EXWCRAIQ WHUGD, R GD\ WREV VD \WH Z LOINHD GDYH \WHUFXUWHAFRP SDQ IRU
DQRWHU CDI HQJLOHHUQ) RE IQ WH QHW P ROV KDYH FROVIGHUHG ®DYIQU \WH
LAY HQWHO
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© KDWY WH EHWZ D\ \R VROH WLV VWUHW!  / HW W DCRNHUDCD®JI\ D EUDIQ VFDQ YV
FRIQWYH EHKDYIRUWHIDS\  94DIQ VFDQV VXK DV IXQRIRQDCP DJ QHWF UHAVRQDGFH LP DIIQ)
105, RUSRVMRQHP MRQ\RP RIWDSK\  3( 7 VFDQV FUHDWM GHVEAGBIG EWDIQ LP DIHV \R
XQGHUABQG KRZ IWXQRIRQY : KIB! EUDLQ VFDQV FDQ SURYLGH YDODE®! LQIRUP DWRQ DERXW
EWDIQ DRAMIW \KH\ DUH QRAWNSIED@® XVHG DV D WIQEDEQH WHDWW HQWRUDQ LHW
&RIQUYH EHKDYIRIDOKMHIDS\  &967 1V D WSH Rl VB! WHDS\ \WDWRFXVHV RQ FKDQILQJ
KRZ D SHYRQWIQW DQG EHKDYHV \R UHGXFH D W, WOQYRIHV LGHOWMA LQI DQG FKDQI Q)
QHI DUYH WRXJ KWSDWHLDY DQG EHKDYLRY FRQMEX\WQ) R D W &967 1V DQ HIIHRARYH
WHDW HQWRUDQ LHW DQG IV BHFRP P HQGHG E\ \WH 1 DWRQDQQAMAM Rl 0 HQIOH HDAK
1,0 + DV D IIAMEDH WHDW HQW

" DVB/ LQHDIH IV @\H D EWDIQ VFDQR! \ RXUGDW ,Q FROMDWY' DV SV 2 EVHIYDELDN XVHV D
VHUHY R DB \MN DQG P RQMRY W 11QG \WRVH “QHJ DUYH WRXJ KWBDWHAOVULQ \ RXUGDVD
DQGQRWMA \ RX IP P HADMO / INH&%7 ' DVER SV 2 EVHYDELDN HIIHRYHO WHDW CDVD
WDP D LHW Z KIG! GDVB GQHDI H IV XVHG \R FUHDWM GHVEAGIG P DI HV R! \KH WEAM RI \ RXU

DB \BEGN R XQGHIABQG KRZ IWXQRURQY
" DB @HDJI H FDQ SURYIGH YDODE®! LQIRWP DIRQ EXWANDLEY DV D WBQEDECH WHDW HOWRU

DWW \WDP D IHW + RZ HYHU IWFDQ EH XVHG Z W RIHUMHDW HOW R XQGHUARQG \WH
XQGHBDIQI P HFKDQVP V R GDW DY IHW DQG R KHS \BIERUWHDW HON

#

,QWH V5 RP &RP - HUW 0 DIXILH \WWH P DIQ FKDUDRWY KDYH WLV [FRQIE
H FKDQIH

-HUU\ 0DJXLUH >EDEEOLQJ DQG VWUXJJOLQJ@ , ORYH \R>
, MXvwa

'RURWK\ B6KXW XS

>SDXVH@

'RURWK\ -XVW VKXW XS

>3DXVH@

'RURWK\ <RX KDG PH DW 2KHOOR ? <RX KDG PH DW 2KHOO
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© HYH WHG \R VKRZ \WWH EHCHIW Rl D BQ) QW) HOMRQUKIS EHEHHQ' D2 SV
2 EVHLYDELQN DQG GDW @HDIH - %RW FDQ KHS JLYH D FRP SGM YLHZ R \ RXUGDW
DQG RSHIDMRQY 7 RJHWHU ERK \RRY KHS GHOYHUP RUH WKVAMG IOV KVWR \ RXU
FXRP HU

1RZ JRDKHDGDQG26KRZ 0 H7KHO RQH 3 Z W\ RXUGCDW
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©

e7 e

) N( e

6RIMY0 RQGD. DQG\ RX BGIDG D GD\I DQDOWEV \WDP Rl SHKDSV  SHRS®! < RXYH JRWD
QHZ ERW  $QG VKH LV QXP EHWY GUIYHQ® JUHDW 9%6XWZ DIMWAVKH DV \ RX IRU\ RXUWWDP
PHUEY / INHP RABIDGHY Rl GOV DQDOWF WDP V \ RX KDYH EHHQ GRIQJ YHY QABI\R
TXDQWA \ RXUWDP )/ VXFFHW  $ @ RX KDG VR GR Z DV Z UM D IHZ. EX@MBRIQN HYHY Z HHN
IRU\ RXUDWERW Y/ \ RXUIIBAMBIDGHWKLS P HAMQ  DQG VKH JLYHV\ RX WY BRN® Z KHUH
DUHP\ QXP EHW!

$W Dl WKHQ ZH KDYHWOHG Z W P DQ &' 2V CDWB GDGHY DQG RKHUGDD \WDP

P DQDIJHY DQGWH KDYH IWRQED® EHHQ YHY XQ DQDOWE DERXVKRZ \WH (XQ\KHU
WDP V  9X@MBRIQN DQG EWDYDGR VHHP R EHWH QRIP <RX VSHQG DOGD, KHGIQJ \ RXU
FEXVRP HY GIYHUDI H DQDOMEY |RUIP SURYHG EXVIQHW SHURWP DQFH VR ZK\ DUH\ RX VR XQ
DQDOWE DERXVKRZ \ RX IXQ\ RXUGD\S DCDOWEY WDP V' KHUH LIV \ RXUP HWIEV UHSRWV
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* DUZHUDWP SWG \R QAMHYHY P HWIE XQGHUWH VXQ 1O WHUUHFHOAHSRIZ 7 RROIW

" HIYHY 0 HWIEV IRU' DWB2 SV 6 HD 6 HYIFH $ QDOWEY 0 RGHQ SV DQGO / 2 SV3 SXEDKHG
) HELXDW MDAV GRI HQV R P HWIEV \R \ADFN DFURW WHURSHUDARQDCFDWAI RUHY
' DVIR2 SV 6HD6HWIFH 0 RGHQ SV DQGO /2 SV ) RW ILYHP HWEV ) RUH DP S®i

* DUZHYY' D2 SV P HWIEV FDQ EH FDWI RU) HG LOR 9 HRFIW ( IIFIHGR  DQG 4 XDOW

8 QGHU9 HBFIW WH 0 HDQ7IP H\R' HIYHU' DV P HWIE P HDVXUHV \KH WP H IVWENHY \R
GHHUGDD 7KH$PIYH' DV 5 DR P HWIE GHMUP LOHV \WH SHUFHQEI H RI GDVBVHW \KDW
GHO/HUYDOH 7KH' DB & KDQIH 5 HTXHWB DR P HWE P HDVXUHV \KH UDWM Rl EXVIGHW
GHP DQGIRUGD 7KH' DWBI5 HXVH 5 DUR P HWIE FDBXOWY KRZ P DQ QHZ UHTXHW FDQ
EH IXQWIG IURP H MY FRP SRGHQW 7KH 0 HDQ71P H\R 5 HFRYHY P HWEE P HDVXUHV KRZ

TXIEN® GHHRAW FDQ EH UAVROHG 8 QGHU( IIIEIHQR WH 1 XP EHUR! ' D\l 3 URGXFV2 Z GHWY
P HWE P HDVXUAV \WWH YDOH RI WH EXVIQHVMY GDVB SURGXFW 8 QGHU4 XDOW \KH' D\

4 XDDW , QFIGHQN P HWE P HDVXUHV \WH DYHUDI H GDVB TXDDW Rl GDMIVHW Z KIBH \WH $ FUYH

" DI® 8 VHWY P HWE P HDVXUHV XVHUDRYIW DFURW GDVB STMRUP \/

2 WHUGD\B GDGHY KDYH WIHG \R DGDSVWKH_, 7 VRIE DUH LOFIGHONP HWIEV Z RUG \R \WH CD\B
ZRS ,7 IQFIGHQWP HWIEV DUH XVHG \R HYDOOWM WH UHIDELON DQG HIEIHQR Rl DA VWP RU
SURFHW 0 7% 0 HDQ7IP H % HHQ) DIV 1V WH DYHUDI H WP H EHE HHQ W\ WP RU
SURFHW IDIGUHV 0 775 0 HDQ 7P H\R 5 HSDIU 1V \KH DYHUDI H WP H \R UHSDIUD IDIBIG
V\WWP RUSURFHW 0 77$ 0 HDQ7IP H\R $FNQRZ BIGIH 1V \IKH DYHUDIH WP H IVYBRNHV IRUD
WDP \R DFNCRZ ®IG) H DQ LOFIGHQWRGFH VKDV RFFXUWHG 0 77) 0 HDQ7LP HWR) DIOWH L
\WH DYHUDI H WP H XQUD | DIXUH RFFXWY DWXP 1Q) \WDVIIH [ DIO(UH 1V QRQ UHSDILDE®! 7 KHVH
P HWEV KHS RU DQ DARQY IGHQM DUHDV [RULP SURYHP HQAQ WHIUVRIVE DUH VA AMP V DQG
SURFHWHV DQG FDQ EH XVHG VR VW RDY | RUUHGXFLQI GRZ QP H DQG IQFUHDVQI VA MMP
DYDIDEIDW 7 KH FKD@HQIH Z W \WHVH P HAEY 1V WDVWRIE DUH | DIGKUH 1V RIMQ P RUA
GVFUHM ° \ RXUDSSTFDMRQ RUZ HEVIW 1V XS RUGRZ Q %X\ KDWDERXWD.'_ DD - RXLOH\
FROMKRMG IURP P XEISE! GO HQJ ICHHUQ) VRRY' VHYHLY GDVB VHW DQG GDVKERDUGV"
$QG 1V D VP DOGDWD HURUDIHAWY RGH GOV VDBV UHI IRQ D IDIGUH' 7 R \KDVW/SHFLLE XVHU
VY - XVAEHFDXVH WH LQIUDVWKPUMUH DSSHDW VR EH Z RINQI 1Q GDVI W WP V GRHV QRW

P HDQ XVHWY Z I@CRAHH SUREGP V/

F7KH' DR SV &RRN\ERRN



'DWD VI\VWHPV UHTXLUH WUXVW $QG WUXVW FRPHV IURP
WHDP JHWWLQJ WKLQJV GRQH

* 4 & 4 N

+HUH DUH D VHWRI VIP SB! JHQHUDONH SHURWP DQFH IQAEDRY . 3,V WDWADQ EH XVHG R
HYDODWM \WH SHURWP DQFH Rl D GDVI DQDOWRY WDP 2 L DQJ] DWRQY FDQ FROFHORDWM RQ IR
FUMFDG:GRZ G P HWIEV HUWRWY DQG R\ FBI WP H DQG\BR 2XS? P HWEV SURGXFYIW DQG
FXWRP HUVDUY DPRQ \R HITHAYHD P HDVXUH \WH SHURUP DQFH R WHUGDVS DQDOWEY
WDP V/

- . I P%

5 HGXFIQ) HURLY [Q GDVI DQDOWRY 1 FLXFIDA RUHQUXUQD \WH DFFXUDR DQG UHIDEIDN RI WH
IQLIKW JHQHIDWG E\ \WH \WDP  ( WRWY FDQ RUIQDW [URP YDURXY VRXUFHV IQFOGQ) GDVD
FROFURQ [QMIUMRQ P RGHY YIVXDQ DMRQ JRYHUDGQFH DQG VHEXUW 2 LI DQYJ DARQY Z 1@
P D\H EHWHUIQRUIP HG GCDVD GUYHQ GHRIMIRQV B\ P IQIP [} 1Q) HURY DQG DYRAQ) \WH

QHI DWH FROVHTXHQFHV Rl UHOLQ) RQ ICDFFXUDWM LQIRWP DMRQ $ XVRP DWWG WFKQTXHV FDQ
WDFN HURY $ XVRP DWG CDVI WAMARRY FDQ KHS LGHQNA GDVB HQW - HURY RUSURFHWIQJ
HURWY

YXWZ KDADH HURY'  / RRN DWWH ZRUG [URP \ RXU FXWRP HU SHWSHRAMH ° WH
CDVKERDG LV Z IRQY WH GDB IV O\ RUWH QXP EHY ‘BRNIXQQ 1 $ ORI WHVH WP V
DUH HURWY LQWHUH HY 7 KRVH HURY FDQFRP HIURP P DQ VRXUFHV

%DG UDZ CDWY 1Q \WH DQDOWF SURFHW

6 RP H SURFHWIQI HURY GXUQJ \WH GDVD SURGXFIRQ SURFHW

6RP HQHZ FRGH FRQILJ DR XSRQ GDM SURGXFHV D SUREGP

%HQ) OW DQGP MQJ DQ6/$  RUSHURWP DQFH VSHHG

YARNHQ $ WNDFW ° \KH GDVB 1V U KWEXVWKH \RRY DR XSRQ \WH GDWB VXFK DV
WH P RGHORUUHSRWVKRZ. LQFRUMHPWDP RXQW

F7KH' DR SV &RRN\ERRN



© KHHGR\RXIIQGHURY  / RRNTRUHUWRY HYHY Z KHUH IQ\ RXU' DW - RXWH ) 1QG
\KH SUREGP V IDWVQRWA  WH W KWEHWRQ DQG GUYH WH SHWRQ UHVSROVIE®! IRUILL 1IQJ
\KH SUREGP \R WH VRXUFH Rl WH HURUTXIEND 8 VH\WWRY O\H' DU, IWFKHQ

' D2 SV 2 EVHYYDELDV R EXI@ DQG Z DWK \ RXU' DM - RXWCH V

7 KHUH DUH IRXUP DIQ EHQHIIW RI UHGXFIQ) HURY 0 RUH,QQRYDMRQ® 5 HGXFIQI HURWY
HIP LODWV XQBOMQQOHG Z RUN \WDWBX@ CDMB WDP P HP EHWY IURP WHUKLI K SURUMW
DQDOWRY GHYHBSP HQABVNY $ Q HOMBUVH FDQQRWEHUYH YDOH [URP LW GOV XQBIW
DB VAIHQIWAW FDQWEA IRFXVHG RQIQORYDRQ 0 RUH 7 KWWY ( LIRY XQGHWP IGH WKAWWIQ
GDWB DQG \KH G \MDP  / HW FRQIIGHQRH P HDQV B GDVD GUYHQ GHRIVIRQ P DNQY 1Q
RWHUZ RUBV HP RIRCD® EIDVHG GHFIMRQP DNQI / HW 6 WHW ° ( WRWY FDQ RFFXUDW
DQ. P RP HOW7 KH IHHI R FROMXRXV DJ IHW [V XCKHDEM IRUWDP P HP EHY DQG
UHGXFHY WHUDELDWV \R D DQG HQR WHUZ RIN +DSS\ DQG UHDY HG SHRSG! WIQN

P RUH FODW® DQG FUHDWHO  / HW ( P EDUDWP HQW ( WRWY LQ GDVI DQDOWRY \MQG \R EH
YHY SXEQF : KHQ GDVB HURY FRUXSWIHSRWV DQG GDVKERDUGY IWFDQ EH H \WHP HO
XQFRP IRWIE®! IRUWH P DQDIHUR! WH GDBWDP  $V HP EDUDWIQJ DV KDYLQJ \ RXU

P MENHV KL KD KWG LQ SXETE MY/ P XFK Z RWH LL WH HURWY JR XQCRWFHG ,P DIICH 1L \WWH
EXVICHW P DNHV D FRAW® DQG FUMFDOGHRMIRQ EDVHG RQ HURGHRXY GO
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4 P# 4

L Q\RGD\ ¥/ | DVASDFHG EXVIQHW HQYILRQP HOWAKH DELOV VR TXIEND GHS® QHZ GDVB DQG
DQDOWRY VROMRQY KDV EHFRP H IQFUHDVQI® 1P SRUBQWRURLI DQLJ DURQY VHHNQ) W

P DIQMIQ D FRP SHMYH HGIH &\ FBIWP H RUWH GXUMRQ IURP LQUDMGY) D GOV DQDOWRY
VDVN R IW FRP SBMRQ DQG GHSE\ P HQWLY D FUMFDCP HWIE DITHAWY DQ RU DQYJ DURQY
DELOV VR J HQHIDWM QUL KW DQG P DNH GDWB GUIYHQ GHFIMRQY. $ VKRUMUR\ FGI WP H HQDEGV
D P RUH DJ B GHAIMRQ P DNQJ SURFHW DQG D@BZ V RU DQLJ DURQV \R FDSMIQ) H RQ HP HULQY
WHQGY RURSSRUNQMHY

- KDWY WH VL QUIEDQFH R P\ FGI WP H LQ GDVI DQDOWRY GHS® P HQWV $ VKRUMUR FBI WP H
HQDE®NV RU DQLJ DURQY \R TXIEND IGHQM  DQG DPAKSRQ RSSRUNQMEN RUFKD@IQI HY
JWDQMY \WHP D FRP SHIMYH DGYDQEU H 1Q WHUUHVSHRRYH IQGXAWWIHY 5 DSIG GHSE P HWR!
DB DQG DQDOWEY VROMRQY HQUXUHY EXVIGHWHY FDQWEA DKHDG RI \MHUFRP SHWRY DQG
FDSMIQ H RQ HP HUIQ) WHQGY $V D UHVXOVEXVIGHWHY FDQ DEDSVWKHLUMRDMI HY DQG
RSHUIMRQY P RUH HIHAWYHD  XGP DWO [P SURYIQ) WHURYHID@SHURWP DQFH %8 UHGXFIQJ
Z DWMG WP HWWURXJK P LQP [] LQJ P\ FOI WP H RU DQYJ DWRQV FDQ RSWP [} H \WHUUHVRXUFH
DARFDRQ HQUXUQ) \WDWEDWS DDOMN GOV VALHQIW  DQG RHUMBNHKRGHWY FDQ IRFXV
RQKLIK P SDRWSURVIFW DQG P D LP [} H WHLUFRQUIEXURQY \R \WH RU DQL) DURQY VXFFHW

7KH IIIMBDWAR P\ FOI WP H IV \WWH VSHHG Rl GHSE P HOWWRP GHYHBSP HONQR SURGXPURQ
DQGXVH B\ \ RXUFXWRP HU ) RBZ WH ILIAMWHYHUDOSUGFLS®IV R \KH' DVE2 SV 0 DQULHWR
JHWRP HKIQJ 1Q\ RXUFXWWRP Hyl/ KDQGV DQG DFFHSWHHGEDFN R P O LP 1 H\ RXUWWDP [V
GDRQ) 7RGRWLY \ RXUWDP P XVWFUHDWM D KLIK TXD@A WDIQ WDFNAR GHS@ \ RXUQHZ
FRGH FRQIL] GDVB EHVZ HHQ HQYILRQP HOW ' HS@\ P HQWP HWIRGY IQFOGH DQ DXVRP DWNG
SURFHW @\H ‘&, &' PRUD P RUH IXQRIRCDGYOH * UHHGE WMADSSURDFK  ( WWHUZ D, SDWR
\ RXUR\ FGI WP H P HDVXUHP HQAWY VSHHG \R GHS®

F7KH' DR SV &RRN\ERRN



+RZ HYHU WY CRAMVINH VSHHG DVWZ KIEK \ RX FDQ GHS® VRP HQHZ 64/ D QHZ GDWB VHW
DQHZ P RGHORUDQRIMHUDWHWURP  GHYHBSP HOAQR SIRGXAIRY W WH HQDE@ RI
GHS® P HQWZ W BZ UMNDV Z HO <RX Z RX@ CRAXQ D WDIQ\WURXIK D EX\ FIW Z WRXW
WU QDO DWHYHU LOMYHRRQ / INHZ IVH DXVRP DWG \MVNY) EDVHG RQ JRRG WMWEDD [Q D
UHSUAVHQUEMYH \MFKQIEDCHQYLLRQP HQAZ WK VRXUFH FRGH VENHQ [LRP D YHIRQHG UHSRVVRY
IVNH  <RX Z DQAR HQDE®!\ RXU\ RXQI GDVB GHYHBSHWY \R P DNH D VP DOFKDQIH 1Q D ELJ
FRP SG{ A WMP DQG DX\WP DWFD@®  Z MKRX\DQ. P DOXDAQMYHMRQ KDYH WH A VWP WO
WHP \NDVWWZ LGKDYH \WH H SHRMG LP SDPWRQ SURGXFIRQ

2 LI DQYJ DMRQV FDQ DERSV J LB P HWRGRBJIHV VXK DV 6 FKP RU. DQEDQ \R UHGXFH F\ F®I
WP H Z KIEK SURP RV MADWYH GHYHBRSP HQAFRQIXRXV IHHGEDFN DQG | ®f LEG! SOQQQ)
$ GAMRQDO®  1QYHWIY 1Q GDVB \WMMNMY DQG REVHIYDELW DQG P SBP HQMY ' D2 SV
SUGFISGN FDQ KHS WHDP @H GOV Z RINEZ V DQG UHGXFH WH WP H MYINHV \R FRP SOMM
DB DCDOWFY SIRVIFW

&RQIDXRXV WP H\R GHS® QHZ GDVB DQG DQDOWEY 1V D FUMFDCP HWEE [P SDRUY DQ
RU DQlJ DURQY DELOW \R J HQHUDWM LI KW DQG P DNH GDWD GLIYHQ GHFMRQY %
XQGHUADIQEQ) WH IDRRY DIHAIDY R\ FG! WP H DQG LP SGP HQMY \MDWI LHY VR UHGXFH W
RU DQlJ DWRQV FDQ DFFHBUDW WH GHIYHY R YDBDE®! QUKW JDIQ D FRP SHMYH
DGYDQWIH DQG RSP 1] H UAVRXUFH Z DM

- . 4 P4 0O

,QFUHDVIQY \WH SURGXFWIW RI D GDVI DCDOWEV \WMDP DABZ V/ RU DQ} DURQY \R J HQHIDWM P RUA
YDODE®! LQUI KW Z W \KH VDP H RUIHZ HUUMVRXUFHY $ KLIK® SURGXFWYH WDP  FDQ
HIFLHQ® SURWMY H DQG H HRX\WM KLIK P SDPVSURWAN XEP DMO FROUEXUQ) \R \WH

RU DQlJ DWRQY RYHID@VXFFHW 7 IDFNQ) DQG P RQURUQI SURGXRMIW 1V HVHQUWDA RUD GDVD
DQDOWAV \MDP VKHSV RSWP 1] HWDP  SHURUP DQFH DQG HQUXUAV \WDVIKH WDP [/ Z RUN

DD QV Z M WH RU DQY] DURQY VWIDWMI LE J RDYY

8 QRUNCDIMO P DQ WDP V GR CRADFNWH DP RXQVR Z RINWH. GR ,Q RQH UHFHQAUXUYH
D& 2 DWHGKIWDP KRZ WH VSHQAKHIUMP H : K\ Z HUH\WH QRW HWIQ) DQ \KIQJ

QZ GRQH' +HIRXQGWDVRYHU R \WHUWP H LV QRAGRIQI YDOH DGAGHG Z RN 7KH DUH
ZDIWY EG®ANHG UH GRIQJ Z RINDDHDG. GRGH 1] IQ) HURY HW
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+RZ GRHV RQH WDFN D \WWDP )/ SURGXPUYIW 3 URGXPIW FDQ EH P HDVXUHG XMQJ P HWEV
VXFK DV \MH QXP EHUR! SUIRVIFW FRP SBMWG SHUWDP P HP EHU WH SHUFHQEU H Rl SURWFW
FRP SGMIG RQWP H DQG WH HWIP DWG5 2, Rl HDFK SURWIFW+ RZ HYHU P RUH DJIBI Z D\ VRI
WDFNQJ SURGXFWYIW DUH EHWHMU $ MIP S®I Z D\ IV WH IGHD RI D WRY SRIQWI6\RY SRION

P HDVXUH \WH FRP SG{ W DQG HIRWHTXLUHG \R FRP SGM D SDUFXOUVBVN RUXVHUMRY 1Q
DJ B! GHYHESP HON:  KIBIWKH DUH RIMQ XVHG R HVIP DM WH DP RXQAR! Z RN QHHGHG IRU
D VSUQWRUUHBDVH WH DUH J UDWRUMDFNIQ) SURGXPYIW

7RXVHWRY SRIQN R WDFN SURGXPRYW \ RX [ IIMOQHHG \R HMIBEQUK D EDVHEH YHBFIW
ZKIFK 1/ \WH DYHUDJ H Q<P EHURI VWRY SRIQV\ RXUWDP FRP SBMAV 1Q D JLYHQ VSUQW< RX
FDQ XVH \KLY EDVHEH YHBFIW DV D UH HHQFH SRIQWR P HDVXUH KRZ. P XFK Z RUN\ RXUWDP
FRP SGMA RYHUMP H ) RUH DP S®! 1L\ RXUWDP |V EDVHICH YHBFIW LY~ WRY SRIQW SHU
VSUQWDQG WH FRP SBM  WWRY SRIQN 1Q WH GH VWSUQW\ RX FDQ IQIHUWDVWKH Z HUH
P RUH SURGXP\YH WDQ XVXDOG [P LD 1L WH FRP SBAMGRQD R SRION LQ\KH

IRGZ LQJ VSUQM RX FDQ IQHUWKWDWH Z HUH B SURGXPMH WDQ XVXDO 98 WDFNQJ \ RXU
\WDP [/ YHBFIW RYHUWP H \ RX FDQ J DIQ QLI KW LOR WHUSURGXPIYIW DQG IGHOM. WHQGY
RUSDIWAQY WDWP D\ KHS \ RX LP SURYH \ RXUSURFHWHV RUIGHQW DUHDV IRULP SURYHP HQW
MY 1P SRUDQAR QRM \WDVWARY  SRIQN DUH QRWD SHUHPWP HDVXUH Rl SURGXPIYIW 7KH DUH
VXEMPWYH DQG FDQ YD GHSHQEQ) RQWH \WDP )/ H SHUHQFH DQG XQGHUABQEQ) R WH
VDN + RZ HYHU WH FDQ VWEH XVHIXORR® [RUMDFNQI DQG 1P SURYIQU DI 1B GBS
DQDOWFY GHYHBSP HOABURGXFYIW
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- KHUH IV SIRGXFIYIW BV $ WSIFDOYIHZ, LV WDWP \ \MDP 1Y MVWWABZ \R GR WHUIRE W
INHV \MHP \RR BQJ R Z WM 64/ S\ WRQ RUP DNH D GDVKERDUG 6 XUH V IURP * DU@HU

( FNHY/RQ DQG RIKHWY VKRZ \WDVWZ DVAM LY \WH ELJ J HVWP SDPWRQ SURGXPMYW 5 HEXFIQ)

Z DM L D FRUH SUGFLS®! Rl BIDQ P DQXIDRXUQ)  Z KIFK DIP V R FUHDWM P RUH HILFLHQAWDQG
HIHAWH SURFHWHVY Z KI®! P LQIP [} Q) FRAV DQG UVRXUFHY |, Q ®BIDQ P DQXIDRXUQ) Z DVM
UHHY/ \R DG DRYIYY RUSURFHW \KDWERHY QRWDGG YDOH VR \WH [ LCDCSURGXPW7 KHUH DUH
PDQ P RUHVRXUFHV R WP H Z DWM IQD GOV WDP  IRUH, DP S®! H FHW \WMDP P HAMIV $@
VRXUFHV R Z DM FDQ EH UIRTG XS IQR WH HURUDQG F\ FOIIP H P HWE ' DV WDP V DUH IX@
Rl Z DVMG WP H DQG UHZ R

* LYHQ\RGD\ [V HFRQRP\ D NH\ TXHMVIRQ \WDWEDVD WDP V BIDGHWY DUH DN IV KRZ \R
IQFUHDVH \WH \RBCDP RXQAR! GDVI DQDOWEY LI KW HQHIDWMG Z MRXWFRQIXDE DAGEQ)
P RUH B DQG FRWY 7 KH DQVZ HUGHV LQWDFNIQ) SURGXPRYIW DQG UHGXFIQ) \WH DP RXQARI
ZDWNMGWP H ' DV GDGHWY DUH GDUIQ) \WDWKHUWDP V DUH QRAVHY HILELHQWRUH IHAYH
© KHUH LV WH SIREGP ",V IWQBW R UH ZRIN GHDAV H FHW P HHMY'V DQG FROM W

VZ WRKIQD" |,V IMKQ \KH | DPVWKDVWMDP V "\WWURZ \MHUZ RUN RYHUWH Z DQDQG KRSH IWZ RUW 1Q
SURGXAIRY' 2 ULV IWQ\WH BW Rl WP H IRUWH WDP W UXVK R 1], \MIQIV Z KHQ \WH EUHDN'

0 HWF 1 XP EHU) RXU &XWRP HU6 DWW/ DFWRQ

( QUXUQJ KLIK BIYHY Rl FXVWRP HUVDUMWI DRIRQ IV HWHQUWDA RUGHP RQMIDMZ) \WH YDOH RI D
DB DCDOWFY WDP \R LOMIDADQG H] \MUDOABNHKRTHY 6 DWALHG FXVRP HY DUH P RUH
QHO \R FROIDXH XMIQI \WH WDP [/ VHYIEHY SURYIGH SRVMYH IHHGEDFN DQG DGYRFDWM IRU
WH\MDP & ROMMMQ® GHIYHUQ) KLIK TXDONV Z RINRQWP H DQG Z MIQ EXGI HWFDQ
ICFUHDVH WINHKRGHUMKAMDGG VDM DRIRQ XEIP DIMO FROMEX\WQ) R \WH RU DQ] DWRQY
VXFFHW * DB WK [P SHIDWH

$V Z HORMG 10O D HFHONER]  WH UHDCSUREGP 1Q GDVB DQDOWEY 1V \WDVWAHDP V QHHG \R
GHOHULQULI KVWR \MHLUFXRP HY Z IRXVWHURU SXWOHZ IGHDV IQR SURGXRIRQ UDSIGD  DQG
P LQIP 1} H WHL IOV KWP DQXIDPMUQI pH SHOVHV2  DGDWAH VDP HWP H & XRP HU

H SHABMRQV DUH KLIK IRUN RXUWDP  $ QG GRQWEH VXIBUVHG LL \ RX 11QG \ RXUFXVRP HULY
QRVKDSS\ Z WK WH ABAM RI GDVI DQDOMFV 1Q\ RXURUI DQL} DMRQ ) RUH DP S®! 1O D UHFHOW
&' 2 WXWH  ®MW \KDQKDDR! \WH RU DQLJ DURQY ° +  UHSRUAUXFFHWIXE@ XVIQJ
DQDOWEY $ P HDIHU R FRP SDQIHV UHSRWAFUHDUQY D GOV GUYHQ RUDQ] DIRQ $
QWP DO Rl RU DQLJ DURQY WIAM \WH. KDYH HMBEQUKHG D GDVD FX@(MUH
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0 HDVXUQJ FXVARP HUVDUY DRRQ |RUD GDMB\MDP 1Y YMBAI RUVHYHIDCUHDVRQY ) IIA® W/
KHSV \WH WDP XQGHUAMIQG KRZ. Z HOWH. DUH P HHAQY WH QHHGY DQG H| SHRBMRQV R \WHU
FXWRP HY Z KIFK FDQLQRWP \WHUSURUMAY DQG VWIDWMJ IHV JRIQJ IR DUG 6 HFRQED IWFDQ
KHS IGHQM DUHDV IRUIP SURYHP HOWDQG SRMQUDCSDIQ SRIQN LO \KH GDVD WDP [/
SURFHWHV RUVHYIEHY ) 1QD@  IWFDQ DOR EXIC FXWRP HUUHDMRQVKLSV DQG GHP ROADW
\WH YDOH RI \WH GDVI WDP |V Z RN

7KH DB \WMDP FDQ XVH YDURXV P HMRGY V& P HDVXUH FXVRP HUVDWIDRURQ LOFOIGIQ)
VXUYH V' IHHGEDFNIRP V IQMYIHZ V' DQG XVHUMMAILY 7 KHVH P HMRGY FDQ KHS WH \WDP
J DWHUTXDQIWIAYH DQG TXDQEAMYH FXMRP HUVDUMWI DPURQ DV ) RUH, DP S®I D VXUYH
FRX@ DVN PXVARP HY/ R UDW WHUVDVYI DRWRQ Z WK \RH GDVB \WDP |V VHIYLEHV RQ D VFDGI R
W DQG SWRYIGH VSDFH IRURSHQ HQGHG IHHGEDFN RQ Z KDWKH WDP IV GRQJ Z HODQG

Z KDWFRX@ EH [P SIRYHG $ QIQMYIHZ. FRXG LOYRYH DVNQI FXWRP HY DERXVKHU

H SHUHQRHV Z RINCQ) Z WK \WWH GOV \WDP DQG H SBUQ DUHDV Z KHUH WH\ KDYH KDG
QLIEXEHV RUIDOVDMRQY 2 QFH \WWH GDVI WDP KDV J DWHUHG FXWRP HUIHHGEDFN \WH FDQ
XVH MR [GHQM DUHDV IRULP SURYHP HQADQG P DNH FKDQJ HV R WHUSURFHWHY RUVHYIEHY
DV QHHGHG 7KH\ FDQ DOR VKDUH WH UAVXOV Z W WHURXMRP HY DQG REHUMBNHKRGHY
GHP ROMDI \WDWKH QAMQ DQG UHVSRQG W IHHGEDFN

0 HDVXUQ) FXWWRP HUVDMW DRWRQ LV DQ LOWI UDCSDWARI EXICHQ] D VXFFHWIXCEDW \WDP W
FDQ [P SURYH WH WDP |V SURFHWHV DQG VHYIFHV  EXI@G BHOMRQWKISY Z W FXWRP HY DQG
GHP ROMIDWM WH YDOH R WH WDP [V Z RUIN

7 ) Q e

7KHZRUWG R \WDP P HWE P HDVXUHP HOAY FRQXVIQJ $V Z H SUHIRXVO QVFXWHG
* DUHUUHFHQW® SXEQ/KHG GRl HQV Rl P HAIFV \RR WDFN | RUCDWY \WDP V' DQG VRI\E DUH
HQI LOHHUQ) KDVIWPHWEF ZRUWG ' 25% 0 HUFY ) ®Z 0 HAUEFV DQG,7 6 R\ZDWH
,QFLGHQND HWIFV DUH GLTHUHQAP HWIEV XVHG R P HDVXUH YDURXY DVSHRW R VRI\E DUH

CHYHRSP HOWGHS®\ P HOWVDQG RSHIDWRQY
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© KI®! WHVH P HWIFV DUH DOUHDWMG \R VRIE DUH RUGD GHYHBSP HOADQG RSHUIDURQY WH\
HDFK IRFXV RQ GLLIHUHQWDVSHAW RI SHURUP DQFH DQG FDQ EH XVHG R DQVZ HUGLIHBHQW
TXHAIRQY * 25$ 0 HWEV IRFXV RQ\WH RYHID@SHURP DQFHRI D' HY2 SVWDP ) BZ

0 HWEV IREXVHV RQWH IGZ Rl Z RIN\WURXIK D SURFHW DQG,7 6 RIVE DU , QFIGHQW) HWEV
IRFXV RQ\WH RFFXWHQFH DQG UHAVROMRQ R! IGFIGHQN * DUEHUIRFEXVHY RQWWH XQTXH
FKDUDPWMUMIFY R GDVB DQG GDWD SURGXFIRQ  ( DFK P HWIE WSH LV XVHIXAQ W RZ Q UJ KW
DQGWDP VP D\ XVH D FRP EIQDURQ R \WHVH P HAEV \R JDIQ D P RUH FRP SUHKHQUYH
XQEHWADQEQ) R WHUSHURWP DQFH -+ RZ HYHU WHVH YDURXV P HWIEV FDQ EH VHHQ DV
UREE LW RXUIRXUFDWA RUHV L \WH WUE®I EHBZ  7KH FDQ EH XVHG DV VXEFRP SRGHON
VR KHS TXDQW WH IRXUP DIQ P HIEV GHVFUEHG LKLY E®J SRAWW
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7KHFRQFHSWRI 27ZR" RZQV0 DNH7Z R 8 S\8 P HDQV WWDVKHUH 1V D UHDMRQVKLS EHE HHQ
HURWY DQG R\ F®! WP H DQG WHULP SDPWRQ SURGXPRYW DQG FXWRP HUVDWIDRIRQ 7KH IGHD
LV \WDWZ KHQ HURY DQG P\ FGI WP H DUH BZ HUHG \WHUH L DQ IGFUHDVH 1Q SURGXRMIW DQG
FXWRP HUVDUY DRURQ

( WRY FDQEH DQ WIQJ 1LRP P MENHV P DGH 1Q CDVB HQW VR MVXHV Z M FRGH VR D VHYHU
JRIQI GRZ Q DQG FDQ WL QUIFDQ® [P SDPNBURGXPIYIW DQG FXWRP HUVDIWIDRIRQ : KHQ
HURWY RFFXU IWFDQ BIDG \R GHD) V 1Q FRP SBMZJ Z RUN DQG UHGXFHG TXDONV Rl Z RWN
SURGXFHG 7KLY FDQ QMUY BDG \R GHFUHDVHG FXWRP HUVDIWIDRURQ DV FXVRP HY QHHG
R UHFHLYH \WH GIYHCR! VHEH WH. H SHRW

&\ FOIIP H 1V Z KHQ WINHV IRUD GHS® P HOABURFHW \R EH FRP SGMIG 1URP AR ILQVK
7KH GQIHUWH P\ FOIWP H WH P RUH WP H IWENHV \R FRP SBM Z RIN BDAQ) \R GHFUHDVHG
SURGXPIYIW DQG IGFUHDVHG FRAWV 98 UHGXFIQ) F\ F®I P H WWDP \ FDQ FRP S®M Z RUN P RUA
TXIEN® DQG HIEHO® IQFUHDVIQ) SURGXPWYIW DQG FRAWWDYIQIV

% UHGXFIQ) HURY DQG R\ FOI WP H \WDP V FDQ [P SURYH SURGXFIYIW DQG FXWRP HU
VDWIDRIRQ ) RUH DP SBI E\ P SGP HOMY ' D2 SV 2 EVHIYDELON TXDON \MAIY

P HDVXUHV DQG XVIQJ DXVRP DURQ\RRY' \MDP V FDQ UHGXFH WH INHIKRRG Rl HURY/
RFFXUIQ) & RP SGMW WH QHZ Z RUN FRUMA® WH ILWIAMP H UHGXFLQD \WWH QHHG IRUUHZ RN
DQG GHD\ V
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' DWW \WMDP V DUH IXQR! Z DWMG WP H DQGUHZRIN - & XWRP HY DUH P RUH QNHO VR EH
VDUWAHG Z KHQ WH  UHFHLYH WHUSURGXFW RUVHWYIEHY SURP S\ DQG IHHOKDWKH
FDQ WKWWKH UHVXOV

,QVXPPDY 27ZR' RZQVO DNH7ZR 8 S\& KLIKQ KW \WH [P SRUBGQFH RI BHGXFLQ
HURWY DQG A\ FG! WP H W IQFUHDVH SURGXPIYIW DQG FXVARP HUVDIWIDRIRQ % |REXVIQJ
RQWHVH FUMFDCDUHDV WDP V FDQ IP SURYH WH TXD@W Rl WHUZ RUN FRP SOM BV
P R HIEHQ® DQG GHOYHUEHWHMUUHVXOV \R WHUGDE FX\RP HY/

$UH\ RX BRNQ) IRUKHS LQWDFNQI DQG [P SIRYIQ) \WHVH P HUEV' 7 KH SUGFISBV R
" DVIR2 SV HQDEGIG YID' DV SV 2 EVHYDELDN DQG $ XVRP DUMRQ DUH NH\ V \R XQERANQJ
WY FKDBIQIH ' DV, MWKHQY VFDOE®! VRIVE DUH DFFHBDMY \ RXUSDW \R

P HDVXUQ) DQG DFFHBIDMEY \ RXUZ D\ \R P SURYIQ) WHVH P HWEV
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-DVRQ LV WKH &KLHI 'DWD 2IILFHU IRU &RPSDQ\; DQG KH LV L
HQJLQHHUV VFLHQWLVWVY DQG DQDO\WWV DFURVV WKUHH JHI
WHDPVpy ZRUN DQG WKH WHFKQRORJLHV WKH\ XVH SUHVHQW D
WR GHOLYHU QHZ DQG XVHIXO DQDO\WLFV VROXWLRQV WR WK

GDWD SLSHOLQHV UXQQLQJ ZLWK QR ZD\ WR NQRZ LI WKH\
ZKDW LV H[SHFWHG ZLWK XVHUV UHO\LQJ RQ WKH GDWD
WHDPV DUH VR RYHUZRUNHG PDLQWDLQLQJ WKHVH VA\VWHPV D
RQ WKH PDQ\ QHZ UHTXHVWYV FRPLQJ IURP WKH EXVLQHVV

/LNH -DVRQ \RX KDYH D VLJQLILFDQW LQYHVWPHQW LQ \RXU C
\RXU WHDPV XVH WR FUHDWH YDOXH 'R \RX NQRZ IRU VXUH W
KRSH DQG SUD\ WKDW D VRXUFH GDWD FKDQJH FRGH IL[ RU
VRPHWKLQJ GRHV EUHDN FDQ \RX ILQG DQG IL[ WKH SUREOHP
GD\V MXVW GLDJQRVLQJ WKH LVVXH" 'R \RX IHDU WKDW SKRQF
ZKR ILQGV WKH SUREOHP EHIRUH \RX GR" +RZ FDQ \RX EH FRQ
DQG \RXU FXVWRPHUV ZLOO FRQWLQXH WR WUXVW \RXU GHOL

'DWD2SV 2EVHUYDELOLW\ FDQ KHOS \RX HQVXUH WKDW \RXU F
DQG SURFHVVHV DUH DFFXUDWH DQG WKDW WKH\ GHOLYHU ZK
2EVHUYDELOLW\ ZLOO DOVR YDOLGDWH WKDW \RXU GDWD VFL
SDUWV RI WKH GDWD YDOXH FKDLQ DUH SHUIRUPLQJ DV H[SHF
RI' \RXU H[LVWLQJ LQIUDVWUXFWXUH ZLWKRXW UHSODFLQJ VV
GDWD RSHUDWLRQV $QG LW FDQ DOHUW \RX WR SUREOHPV E}
'DWD2SV 2EVHUYDELOLW\ LV D ORJLFDO ILUVW VWHS LQ LPSOI
RUJDQL]DWLRQ W WDFNOHV WKH SUREOHPV \RX DUH IDFLQJ
D IXWXUH RI IXOO 'DWD2SV DXWRPDWLRQ

"2/ 23 (!'00% R$/ 9/ 52% #4/ 2 02% % 4e

6 XUH HQRXIK. - DVRQJHW \WH FDOKHY EHHQ GWDAQ) 7KHUH Z LOEH D SIREGP  FXMRP HY Z 1O
EHDQIV  KHEOKDYH\R Z RINOW 960 Z RWH \KDQWWDW7 KLY FDQW 1URP \WWH &( 2 KLY ERAMY
ERW DQG Y RQD DP +H EUDNV IQR D \Z HDWDQG DQVZ HW \KH SKRQH 7 KURXJI K \KH
\HOQ  KH GOV WDWD FRP SIDQFH UHSRWWHQAR \WH ERDIG JRYHUIP HOABIXOWRY DQG
FUMFDCEXMQHW SDU@HY Z DV HP SW 7 KH SISHIH SURFHW IIQVKHG Z W QR SUREGP V' RQWP H
YR G +H P DNHV SURP IVHV HQGV \WH FD@DQG FDGFHY \WH UWWR KV GD\ +HIHW R
KLY EHVADQG EW KAMAWQI IQHHY RQ D YIGHR FDOR EHIIQWRXEBMKRRIQ) $W  SP WHDG
KREWDP KDV IRXQG \KH URRWFDXVH D FKDQU H R D VRXUFH 113! UHVXEMG 1Q SDWQ)

D EOQNIHG\WURXI K WH SISHIEH $W  \KH KDYH DI 1P SBP HQMG RQ RQH HQIIQHHY

P DFKICH EXWWZ L@ENH ML Z HHNV\R JHAKDM] GHSE\ HG \R \KH SUIRGXRIRQ SISHITH $W
KH\BNHV D GHHS EWHDWX DQG FDO WH & ( 2 \R EUDNWH GHZ V
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6RXQGIDP 1MV : KHQZ DV\KH OVAP H\KLY KDSSHQHG\R\ RX" 7 RGD\ | GOV DQG DQDOWF
A \VAMP VV DUH FRP SB[ P DGH XS R DQ. QXP EHUR GVSDUDWM \RRY DQG DB VARUAV & UMY
KDSSHQV HURY DUH IQHYMUE®! DQG\KH DUH CRARQD D KXJ H HP EDUDVWP HWEXWDOR FDQ
DIHABXMGHW SHURWP DQFH - DVRQY H SHUHQRH IV QRAD XQATXHRQH $

" DB WEKHQ( ANHWRQVXUYH IRXQGWDW R FRP SDQHV KDYH P RUH\WWDQ\WUHH CDWD
UHDWG HURY IQWHUSISHEHY SHUP ROK $ * DUGHIVXUYH UMDBIGWDW R
HQI IGHHP H 1V VSHNRQ RSHUIMRDOBVNY DQG DEGLHAMQI HIRY QRARQIQQRYDIRQY DG
PXVARP HUHTXHVAV

0 DQ FRP SDQHV DUH VWMFN IQ D FX@MUH Rl 2KRSH DQG SUD  \WDWKHUFKDQI HV DQG

QM IDMRQY Z RQWEUHDN DQ. WIQ) DQG D SUDFUFH R 2IIUHLI KU Z KHQ\WMIQIV IQHYMIE® JR
ZURQ 7KH Z DIWRUPXRP HY \R IIQG SUREGP V 7KH EQED WKWKHUSURYIGHY \R GHIYHU
JRRG GOV RQWP H Z MRXWAKDQI IQ) CDMB \RKPMUAY 7KH IQMUXSVWAH CDI® Z RINR! \WHU
EHVWP 1QGV R FKDVH DQG 1L, D MQJ B HURUIQ D VSHFLLE SISHEH DOWH Z KIBI GRWWRZ IQJ 1L
DQ R WH REHUKRXVDQGY R SISHIDHY DUH DAY

MY/ D FX@MUH R SURGXRIYIW GUDIQV Z KIFK UHVXOV 1O FXVRP HY BMQI WKAWIQWWH CDW %G
DB UDFKHV WH FXMRP HUEHFDXVH FRP SDQIHY KDYHQWQYHWMG HERXIK RUDWDOLQ
WMIQY DX\VRP DMRQ DQGP RQWUQ) 7KH KDYHGRZ D\ \R FDWK HURY HDWD $QGZ W
HQILQHHWY P SIQJ DURXQG W SXWRXVIKH IIUHV WHUDDHDG, GHP DQAQU Z RINBDGY DUH
GHSURIMYHG & XVIRP HUGHOYHY CDWV DUH P MHG QHZ 1HDXUHY FDQGRVEH LM UDWG

DQG LQCRYDURQV VRS FRP 1) $V FXWVRP HUFRQIIGHQFH 1Q \WH GD\B DQG DQDOWFY
GHRHDVHY VR GRHV FXVRP HUVDUWI DRIRQ

$ QRIWHUUHVX@W/ UDP SDQNUMIDMRQ Z WIQ COVBMDP V $ VXUYH R GO HQJ IQHHWY
FROGXPMGE\ ' D, MKHQIQ UAYHDBIG VRP H VKRANQ) ABAYALFY ' DU HQJ IGHHY
DUH \WH SHRS®BI EXICOIQ) SISHEHY DV Z HODV GRQJ GOV SURFHWIQU DQG GOV SURGKRIRQ
$QGWH DU VXITHUQ IHHOMH QHHG\R VHH D WHUDSMADQG D VP LOUQKP EHU
KDYH FROVIGHUHG TXIWIDY RUVZ IMKIQD FDUHHY 7 KH LOGXAW IV H SHUHGAQ) D VKRWIIH
R SHRS®I Z KR GR G Z RN GXH \R D VXSSO SUREGP DV Z HODV \WH H RGXV R SHRSG!
GDYIQI WH IIHT EHFDXVH MY/ VR WHAWIXABDYIQ) WH [IHT EHFDXVH MY VR VWHAXO
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- DVRQIR@Z V \WH SURI U RQWWH SURGKRURQ L. YHY FBVHD DQG XSCDWMY WH &( 2 DWAYHY
VIUH 1 DMD® WH&( 2 ZDONWRNQRZ ZK\ MBENAV VR BQ W UHVROH WH IXH 2\ MW
FRGH MY ZKDWRX JX\ VGERHYHY @D\ & DQWY RX SDRK IWRUVRP HMIQ)" 3 : KHQWH I L IX®
MMVIAG DQG GHSE HG R \WH SURGXRURQ SISHITH - DVRQ KDV WP H R UH BFWA HOFRQGXAWD
SRWP RWP Z W KLV \MDP RQWH VSHALLE M/XH EXVKH Z DON \R I1QG D VROMRQWR \WH ELJJHU
SREGP : K\ KDV\WH FRP SDQ QHYHUDGGUAWHG WV NQG R UMN' ;- KDWADQ KH IQNRGXFH
LOR KLY GO LQ UDWKPMUH DQG GHYHBSP HQWA FI R HOVXUH WWHVH \KLQI V GRQYKDSSHQ
DD

< RXjiH MVWIYRR EXV - < RX(@ HWIR IVWOH W HDU - WKW 7 KH VIYDUMIRQ LV VR EDG \ RXUWDP IV
VWHWHG DQG \KIQIV DUH EUHDNIQJ GIWVDQG W KWB R ZK\ KDVQW RXUFRP SDQ DQG P DQ
RKHY VRIHG WHVH SUIREGP V' 7 KHUH DUH VHYHUIDOHDVRQY

7HDP V DUH REYIRXV® YHY EXMi 7KH KDYH EDFNSDFNV IX@R! FXVARP HUUHTXHMV DQG WH\
JRWRZRINHYHY G\ NRZ IQJ \WDWKH. Z RQWDQG FDQWP HHWEXWARP HUH SHRBMRQY
7KH Z RUN\KDVWAH, DUH DEGI VR FRP SBA P D WRUD Z KIBI EHFDXVH DQ. FKDQIH \R

WH FRP STFDWMG DUFKIWRUH RUIUD B! SISHEH P D EBDNVRP HMQ) : KHQ D FKDQIH
ICD® GHSE V \KH \MDP \V KDYH QR Z D \R VHH \WWH Z KR®! @QGVFDSH R HQUXUH HYHY \KIQ)
FROIXHV \R XQVP RRKO® ( YHQL WH FRXG GRN DWHYHY \KIQ) DFIRW \WHUFRP SB[
DI RSHIDMRQY \WH GRQYWIRZ. Z KDWDQG Z KHUH R FKHAN IRUGHSHQGHQRHY 1IDIGIHY
DQG COW IQFROMAMQARV
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1 R\IP H DQG BAVRXUFHV 7 HDP V DUH DOHDG. EXV - DQG VWHWHG DQG DUH QRWP HH). PXRP HU
H SHABMRQV/ RZ DSSHIMY IRUFKDQIH 7 HDP V KDYH FRP STFDWMG 1Q SOFH GOV DUFKIMAMUAY
DQG\RRY' DQGWH\ [HDUFKDQI HV \R Z KDWY DOHDG. IXQQQ) 1 RMQI®I SDGHR JOW 7HDP V
KDYH QR DEIOW R VHH DFIRA/ DDRRY SISHIDHY REV SURFHWHY GDBVHW DQG SHRSBI 1R
IO KWRQ\MALL 7 HDP V CRQYWQRZ Z KDWZ KHUH DQG KRZ \R FKHFN RSHUIDMRQY \R HQUXUA
WDVWNH RX\SXW DUH WKW/ RW R EOP H DQG \VKDP H 7 HDP \ DUH SDQUENHG Z KHQ PXRP HLY/
11QG SUREGP V DQG VSHQG P H Z WRXWD VKDUHG FRQIM VAN IQ) R 1LQG RXWZ KR LV
UHVSRQUE®!

$ QG WHQ \WHUH DUH \WH FROVUGHDE®! Q<P EHWY RN \WDP V/ DQG GO SURFHWHV IQYROHG © KHQ
VRP HKMIQ) JRHVZ IRQ) \WHUA 1V D BWR! ILQIHUSRIQINY DQG EOP H\R JR DUIRXQG ( DFK \WDP
NQRZ V IW P DOSDWWR! \WH OQBVFDSH EXVKHUH 1V QR VKDUHG FRQM VOP RQJ \WHP R \KH
OUHUSIEMUH W QI UDVIKPMUH DQG SUREGP DUHDV \IR DGHTXDWAD DQG HiILFHQ® DEGUHW
WH DMXHV

MW D ELJ UMNIL\ RXUWDP \ FDQUWDQVZ HUEDVIE TXHVIRQY DERXVBURGXRIRQ SURFHWHY RU
1L \WH DQVZ HY DUH IRXQG LQ SRANHW R \ RXURUI DQ] DMRQ Z M \MDP V/ Z KR KDYH QR Z Dy
R FRP P XQEDWM EURDGD ' RWH NGRZ 1L \WWH GDWB IV JRIQU R DUYH RQP H' ' R\KH
NGRZ 1L LM UDMRQY Z I RIHUGDIVHW DUH UD KWV :  WKRXVD VIQ) B VRXUFH R WKW
DERXVZ KDWY IXQQIQ) KRZ FDQ\ RX SIGBRQMKH IDIGUHY' +RZ FDQ\ RX 110G SUREGP V
EHRUH\ RXUPXWRP HY GR!

7KHHY D VIP LOUUMN Z KHQ\WDP V GR QRAXQEHUAIQG \WH AN Rl GHYHBSP HOMBURFHWHY
DQG GHS® P HOV R SIRGXAURQ ' R\ RXUMWDP VNGRZ KRZ. DQG Z KHQ GHS® P HQW DUH
KDSSHQQ)" ' RWWH NQRZ Z KDVWBURFHWHY DQG HQYILRQP HQW DUH DIHPWG E\ D
GHSB P HQWV' RWNH NQRZ. Z KDWAKDQU HV DUH JRIQ) QR SIRGKAURG' 1 RAWCRZ 1Q) \WHVH
DQVZ HY P DNHV IMYHY  KDUB \R HQUXUH \KDWAYHW \IQ) 1V JRIQ) Z HODQG HYHQ KDUEHUR 110G
SUREGP VV Z KHQ\WH. RFFXU
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7KH QG 1V UHSBMW Z 1\ DWW \RRY DXVRP DIRQ\RRY' DQG,7 P RQRUQ) \RRY
YHORGH R \WHVH VRR IX@ DEGUHWHY WH SUREGP < RX KDYH \R P RQURU\ RXUHQUH
DI HIBAM DQG DOKH BDVRQV Z K\ SISHEHY P Dy VXFFHHG RUIDIO CRABMAHYHU
SHURWP DGFH GDG\WMIQY  DQG \RRODQG WDQUDRIRQ MY $ FRP SGAM 2 EVHYDELQN
VROMRQ LY UHTXILHG

7KV IVZKHH' D2 SV 2 EVHYDEIQN 1@ D J DS 10Q \WWH 1QGX\WY
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- DVRQ NGRZV KH QHHGV \R [P SBP HOAFKDQIHV  EXWZ KDADQG ZKHUH' 7KH P RUH KH UHDGY
DERXW DVI2 SV \WH P RUH KH NQRZ V KLY FRP SDQ. QHHGV \R P DNH WH WWDQUMRQ + H KONV KH
FDQ VHOKIY ERW DQG WH &( 2 RQWIY IGHD EXVKLY SMFK Z RQWIR RYHUZ HOZ KHQ WH. D
KDYH P RUA\KDQM[ P DIRUGDS HURY HYHY P RQK +H Z RQGHY Z KDWMWZ RX@ \BINH \R FUHDWM
D CDVKERDUE \WDWARX@ P RQURUKLY SISHEHY DQG DBWVKIP VR SRMQNDCSIREGP V RUMDFN
QHI DIYH WHQGV EHIRBH KH J HW WH QH WBHDGHG FDO

© KHQFRQUGHIQ KRZ RUDQ] DURQY KDQGBI VHIRXY UMN \ RX FRXG GRN\R 1$6 $
7KH VSDFH DIHQR. FUHDWMG DQG VAMDXVHY VRP HKIQ FD@IG 2P MMRQ FROMRD Z W

P DQ VFUHHQY VKDUQ) GHBAGIG GDMB DERXVD@DVSHAW R D VSDFH |0 KW7 KDWKDUHG
IQIRWP DIRQLY \WH EDVY IRUP RQWRUQ) P MRQVBNMY P DNQJ GHAMRQV DQG
FKDQIHV DQG\WHQFRP P XQFDMZY \R DOBHRS®! IQYROHG VWY \KH FRQAM WRUSHRS®I
R XQGHWABIQG Z KDWY JRQJ RQIQWH P RP HOADQG\R UHYIEZ. OWUIRUIP SURYHP HOW
DQG URRWIDXVH DQDOMY

$Q COW RSHIDMRQ UHIDUBBMW/R VI H FRP SB[ W RUGHIUHH RN UMN FDQ EHQHIWURP

" DIBR SV 2 EVHYDELDW W JRDAY \R SURYIGH YIMEIQV R HYHY RXUH \KDWEDW

BNHV IURP VRXUFH \R FXVARP HUYDOH DRURW HYHY \RROHQYILRQP HOACDB RUH DD

DQG DQDOWE WDP  DQG FXWVRP HUVR \WWDWBUREGP \ DUH GHMAMG BFDQ HG DQG IDIVHG

[P P HADMO ' D2 SV 2 EVHYDELDY GRHV MY B\ P RQRUQ) DG \MAIY HYHY VMS R HYHY
W DG

" DUI2 SV 2 EVHUYDELOW GRHV\KIY B\ P RQWRUQY DQG\MAIY HYHY WAMS R HYHY GDWB DQG
DCDOWF SISHIDH 1Q DQ RUDQ] DIRY 1Q GHYHBSP HOAMDQG SURGXFIRY VR \WDWMDP V' FDQ
GHIHUIOWI KWIR \WHUPXRP HY Z W QR HURWY DQG D KUK DM R IQCRYDIRQ ,WIHBHY RQ D
KIHDUK\ R GO IRXUOH V' RUBHSUAVHQIMRQY Rt DRXDOSISHEHY WDWREVHYH DQG WDFN WH
SURFHWHY Z MIQ WH HQG \R HQG YDOH FKDIQ R \WH GD\T * DV MRXWGH. REVHUYDELOW 1V WH
IIWANR ER VIMSV [Q P SBP HQIY * D2 SV, WIBFNBN \WH [P P HADW FKDEBIQJI HV 1Q\ RXUGD\D
RSHIDIRQY B\ SIRVIGQ) GHBIGIG IQIRWP DIRQ DERXVZ KDWY JRQI RQ UWKWQRZ  <RX QHHG \R
VRWR\WKH FXUHOAMMBW R\ RXU GCDWI' HOMSUVH EHRM \RX IRFXV RQ WH LMUIDWH
GHYHBSP HOVDX\RP DIRQ DQG FXWRP HUYDOH JRDV R IX@ DR SVWDQVRWP DIRQ
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- DVRQ FROMGHY KLY GDVKERDUS IGHD EXWIXIEND UHD® HV \WH FRP S® W Rl EXICIQ
VXFK DV VAP CRAMAD IHDUR! FKDQUH |\l EHFDXVH MY D KDUG WIQ) \R DFFRP SOK
Z KHQWHUH DUH VR P DQ. \WWDP V. GBFDBN GDMB VRXUFHV SISHEHY GHSHQGHQAHY CD\B
WDQVIRWP DIRQY P RGHY YIVXDQ DURQY WAV IQMEDCFXVRP HY DQG H \WUQDO

FXVARP HY 7RRP DQ P RYIQJ SDW KH WIQNY EXVKHUH KDV R EHVRP HZ D\ R SURYH
WIQIV Z RINEHIRUH P\ FXVRP HY VHH \WHP

* D2 SV 2 EVHLYDELDV Z RN EHFDXVH IMYVXDQ HY GO IRXUGH V \WDW/SDQ DOR
\WHVH P RYIQJ SDW EHJIQQIQ) Z W \WH SHRS®! 7 DNH IRXUP DIQ FROAMMHON

\ RXURSHIMRQY SURGXPIRQ HQJ IQHHY GOV GHYHBSHY DB \WDP P DQDUHY DQG
PXVEP HY 7KH DOKDYH GlLIHHQARBN DQG Gl HHQAHOMRQUKISY Z W \KH CD\D

" DB IRXOH V IIYH WHP DOD VKDUHG FROM WERXWEDWD RSHIDIRQY Z KDABLSHIHY
DUH IXQQIQY RUZ I@IXQ WH \ABAXY DQG TXDOV R WRVH SISHEHY Z KDWBHYHBSP HOW
IV IQ SUIRIUHW DQG Z KHUH MZ IQEH GHS® HG

$QG ZKHQ \WHVH WINHKRTHY FDQ VHH D VKDUHG YIHZ R D MQI®! SISHIEH \WH NGRZ
HYHY \KIQ) WDWY KDSSHQQ) GXUQ) D XQR! \KDVBISHIH 7KH RXUH UHYHDO

DOR \WH FRP SB[ ISV \RRBKDIQV DQG DRIRQY Z WIQ\WH CDW Z RINGZ P R

[P SRMDQ® Z KHHWIQIV IR Z IRQJ
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$ BXUCH VSDQV FRP SB[ WMSV DQG \WREKDIQV IQHYHY SISHEH DQG W QDY | DIGUHV

) RUH DP S®! 1Q D VIQI®! SISHEH \ RX P LIKWKDYH VRP H ) 73 11®! VRXUFHV WDV RX IQI HVNQR
6 EXFNHW 7 KDWEDVD \WHQ 1@ VHYHUDOEDWEDVH\BE®N $ 3\ \WRQP RGHOXQY

DQG\ RX GHIYHUVRP H 7 DEGDX H WDPW \WDVEXEQVK VR 7 DEBDX UHSRW < RXUPVIP SBF
SISHIH LQYROHV D \RRBKDIQWDWHDMUHY ) YHADQ * 977 64/ D- XS\ WIUGRMERRN

DQG 7DEGDX $QGWR IXQHYHY\KIQ) \ RX XVH D Z IDSSHUMH $ lUEZ. RUD FURQ IRE RUD P DQXDO
SURFHGXWH : W' DVBR SV 2 EVHYDEIDY \ RX FDQ LM UDM WH [ XQFRQM WR DOR \KHVH

HOP HQN IQR D GDVD IRXGH \KDWP RQURLY \KH \ADFN

- RXUQH V SUIRYIGH D FROM WRUWH P DQ. FRP S®[ HBP HOV R D SISHIEH
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7KH IRXGH \WDFNY DOBIYHY R WH DN [URP GDMD VR \RRY Wi FRGH \R \MVIV DFURW DQFUMFDO
AP HMRQY WXSS@HV BDOIP HBVMVHY DQG DB RQ WP HY' SURFHVQ) GXUMRQY
WMANHVXOV DG IQUDAWIKFUH HYHQN DP R RKHUP HUEV $QG L\ RXUH DUP HG Z W KLY
IQIRUP DMRQ \ RX FDQNGRZ. 1L HYHY\KIQ) IDQRQWP H DQG Z MRXWHURY DQG P P HADWMD
IGHQM WH VSHALLLE SDUW \WDWEGQWS \ YDBDE®! DV \KLY YIMELDV 1V \R KLY MQ) ®f SISHIRH
DQG W XVHY P RWRL DQYJ DIRQY KDYH U H QXP EHY/ RN SISHEHY WDVWOHHG LY BIYHCR
REVHYDIRQ

- DVRQ UHDQ HV \WDVKHY GHYHBSHG VRP HIKIQJ VP IOUEHRWH , QKLY URBI QO DN DV
&XVARP HU( [ SHUHQFH 0 DQDIHU KH EXIOVEXWARP HURXUQH P DSV \RWDFN FXMRP HU
RXFKSRIQN Z M WHUEUDQG DQG SURGXFW 7 KDWH IRWI XIGHG P SURYHP HOW LO\KHLUVD®N
DQG P DUN-MQI SURILDP V DQG SURGKFHG D KXJ H IQFUHDVH 1Q FXVRP HUHQI DU HP HOWB R Z K\
FDQUKH GR \WH VDP HWKIQJ IRUNH P DQ. IRXUQH V \KDVKLY CDWABNAV 1URP VRXUFH R
FXVARP HUYDOH'

'‘DWD2SV 2EVHUYDELOLW\ MRXUQH\V DUH FXUUHQW DQG IXWX
SURFHVVHV SLSHOLQHY RU JURXSV RI SLSHOLQHY DQG WKH
GHSHQGHQFLHV

( YHY CDW RSHIMRQLY DNQGR! IDRRY  VRP H Z M KXQAUHGY R SISHEHY HDFK P DGH
XS R D FRP EIQDIRQR \RRY' \WFKGREJ IHY DQG G ARV $V D UVXOWKHUH DU
WRXVDQGY R \RRY DQG HDFK VRRCKDV FRGH KDWY DAY RQ\WH CDB IQVRP HZ D\

( YHQOP RUH FKD®IQILQ) 1 \WH I DPARDVWAHVH SISHEHY DU DQ \WIQ) EXWKQIRP 6 RP H
DUH EDKHG VRP H DUH\VWHDP 1Q) VRP H DUH VFKHGX®IG RO J HHG IURP D GHSHQGHGR
Z KIBI VRP H DUH HQIHD P DQXDO$ QG \WH DAP Dy KDYH GlLIHHQAGHSE P HONP HKRGY
DQG HMURGP HOW ) XUKHU \KH SISHIRHY DUH RZ QHG DQG RSHIDMG B\ YHY GLLIHBHOW
\WDP V/ 1Q GLIHUHQAEHSDUWR HQW Z WIQ\ RXUFRP SDQ

7KH IRRG QHZ V IV \KDWD MQ) B CDWD RXUH. FDQVSDQP XUBG! UHDAMG SISHIDHV R WDFN
DOR \WH CD\Y DQG DCOOWF [ UDRKPMUH Z WIQ \KHP

$ COW RXCH. VSDQV DQGWDRNY P XGE®! SISHIHY
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$ CDWMRXWGH FDQ2VH- DOR KLY EHFDXVH WY D P HB ARKPXUH WDWI RHV EH RQG WSIEDO
\MWDXVRP DIRQ DSSTFDMRQ SHURWP DGFH P RARUQ)  DQG, 7 LQUDVIKFUUH P RQUVRUQ)
VRVEDB : KIGI TXIWM YDODEG! WHVH VRGMRQY DOSURGXFH QUJIQ) IQEEDRY : WK \MHVH
\RRY'\ RX P D\ NQRZ WDV RX DUH DSSURDFKIQ) @ W RQ AWNV SDFH EXW RX FDQVIQRZ 1L
\WH CD\B RQ\WDVWEWN LY FRUMFW< RX P D\ NQRZ \KDVWD SDMFEXOUSURFHW KDV FRP SMIG EXW
\ RX FDQUWQRZ 1L IWFRP SBMIG RQUP H RUZ W \WH FRUHPWRX\EXW< RX FDQUATXDON FRQMRO
\ RXUGDD LM UDMIRQY RUUHSRWW Z W RQD VRP H R \WH GHBLY

6 1G0PH CD HURY KDSSHQ Z W P RUH [UBHTXHGQR \WWDQ UHVRXURH IDICIUHY GDVB IRXUCH V
SURVIGH FXFIDCDGAMRDAFRQM WRUSISHEH REV DQG \RRY DQG \WH SURGXPW \H,
SURGXFH 7KH REVHYH DQG FRIBPAQIRP DIRQ WHQ A QKHM] H QR FRKHIHQAEZ V/
DBWW DQG DQDOWEY IRUSHRSE! \R SUHAFWSUHYHQAVDQG WHDPWR SUREGP V/

- DVRQWBNHV D Z HOGHVHYHG EUHDN DQG P HHW XS Z W KLY FRGDIXH 0 DUD 0 DQDIHUR
" DIB6 FIHQFH DVWH GFDCFRIIHH VKRS + H GHAGHV \R XQKLY GDIB RXWCH P DS IG-D E\ K1V
IUHQG 0 DUD QAMQY FDHX® QREAQ] QDI UHHP HOMKHQ DVNV D TXHWIRQ 2 @KLY KHS
PHNRZ ZKHQP\ VAHQI DUH JRIQ) \R JHWIHZ IHHGV R VDB GDWI IURP \ RXU
HQIIGHHY 3 - DVRQIRZ QY : KDAEDW IHHG' +RZ QG KH QRWAORZ. DERXVKLY GRZ QANHDP
O

7KV OFNR YIMEIDV IV Z K\ CDVB IRXUGH V WDFN DQG FRPWG RUP DIRQ DFURW DOIBIYHY R
\ RXURUDQ] DIRQ 6\BWID) VP DOWH VP SO\ \WH FRP SB[ AMSV Z MMIQ SISHEHY <RX FDQ
GHIQH XA VR UHSUHVHQARH SURFHW 2FKXQN \ RX KO FDUH DERXWLI GRUQ) \WH QRVH
R P RUH JIDQXOUGHIY 7 KHQH SDQEQI WHUMFRSH IRXUOH V DOR UHSUVHQADQG WDFN
FRP SB[ UHDMRQUKISV DP R D@ RXUSISHIHV Z KHH QR FRAGHAIRQY DUH FXUHO® FRGHG
7R DFFRP SO/ KLY \ RX FDQVHVXS UHDMRQUKISY DP RQJ \WH IRXUGH V \KHP VHOHV

,P DIIQH EHQJ DEGI\R SXORI HKHUFRQM W IURP DFURW/ WH RU DQ} DIRQ Z KHUH G LV
VKDUHG RUSURFHWHY DUH GHSHQEHQARQ IQBXW DQGWDQVIRWP DIRQY

/1Q\W GHIGHG DP R MRXUGH V FDQ RU DQY) H DQYG REVHLYH WSIED® XQERAXP HQMG UHDMRQUKISV
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6 R RIMQ \WHVH UHDMRQUKISY DP RQJ CDVD SISHIHY DUH WEDONGRZ BIGIH IDWHUKDQ
FRQFUAM DQG DRIRQDE®! FRQGHAIRQY %W KHQWHUHY D SIREGP \ RX QHHG\R NQRZ
KRZ \KHVH UHDMIRQUKISV FRX@G DP SO\ W

% 1GHQMA IQ) KRZ SISHEZHY DRXD® FRQQHAWID GO GHSHQGHGFIHY DQG UHDAM WWURXI K
VKDUHG GDMB XVH DFURW \ RXUGD HABAM \ RX FDQ EXIG UHDMRQUKISV DP RQJ WH
UHSUVHOEBMRDORXUCH V \R U GFWKHP

o 9XIG 1Q FDXVDOFRQQUHAIRQY Z KHUH RQH SISHIDH ABWW DIMUDQRIMHUFRP SBM

o XIS IQWP SRIDCFRQOHAIRYY Z KHUH\BZR SISHIRHV DUH VFKHEXBIG \R IXQ VHSDUDMO EXW
KDYH GHSHQGHQALHV 1 \KH 1AL OW 1IQVKIQ) \WHUH DUH SUREGP V

o OXITS 1Q HYHQABUYHQ FRQGHRIRQY Z KHUH VWHDP 1Q) SISHIHY J HVWEDS DQG XQ EDVHG RQ
VSHFALLE HYHOW

o 9 IQD 1DQ IQ UHDMRQUKLS Z KHUH \KRVH VDP H HYHQAGUYHQ SISHIDHV QMK DVWKH HOG
RWHGD IOXS6 EXFNHW DQGEXIG\BEGN [Q6 QRZ IONH 7 KHQ DORKHUSURFHW \BNHY
\WRVH DEGN DQG EXIGV D WBUMFKHP D SURGXAIQ) VRP H UHSRW

o UXIT1QD VXE FRP SROHQNHDMRQUKLS Z KHUH\ RX KDYH D SISHIH FROBIQQ) WHXVDE®
VXE SISHIHV

- RXWQH V FDQP DS @V DP RQJ \ RXUSISHIRHV WDWDUH CRAHFRUEHG HOHZ KHUH
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$V KH LGNV WWURXJ K \KH YDURXY RXUQH \V/ \KDWEDUD \INH LQ KLY FRP SDQ. - DVRQ VHHV WDVKLY
CDVKERDS [GHD Z RX@ UATXILH H WDPUQY RUMAIY IRUHYHQW DBQ) \WHZ D\ 6R \KH RQD

Z D\ IRUD CDW IRXUGH R WK® REVHYH Z KDY DRMD® KDSSHQQ) 1V \R JHVKLY \RRY DQG
SISHIEHV VR DX\R UHSRWAHYHQN

$QHIHAYH' D2 SV REVHYDELD VROMRQ UHTXIUHV VXSSRIQY QI UDVIRKFMUA
IRUKH IRXUQH VR REVHIYH DQG UHSRWZ KDWY KDSSHQIQ) DFURW \ RXUGDID HIBAM
2 EVHYDELDW IGFOGH \WH IRTZ LQ) FRP SRQHQW

o ) XQRIRQDON \R VHVBISHIH H SHATMRQY

e /RIVDQGRIIH IRUSIREGP QDI QRVY DQG YIVXDD DIRQ R KMRUEDOMHQGY
o $QHYHURUXBN HQICH

o SO SDKV

o 0 HWRGY IRUWFKQRE\ \RROQMI IDIRQY

e ' DI DQG\RROMW

o $QIQMIDFH IRUERK EXVIGHW DQG \MAKQEDOVHY

3944). © %B0%#4! 4)/ . 3
,Q DEAMRQ R \WH WDFNQJ R UHDMRQUKLSY DQG TXDOV P HWEV ' DWB2 SV 2 EVHUYDELDV
IRXUGH V DBZ. XVHY R FIBEQVK EDVHIRHY DQG FRQFUM H SHRBARQY |RULKQ VRKHGEX®NV
XQ GXUDMRQY CDWD TXDMW DQGXSVHDP  DQG GRZ QANMDP GHSHQGHQAHY 2 EVHYDELDY
XVHY FDQWWHQ VHH DQG P HDVXUH WH YDUDQFH EHE HHQ H SHRTMRQY DQG WHDOIV GXUQ) DQG
DIMUHDFK LXQ 7KLY DVSHRWR GO IRXUH V JLYHV XVHLY WDOIP H LQIRUP DMRQ DERXVWZ KDWY/
KDSSHQQ) QRZ RUDWUVRGD, DQGuGJmemu ZIQEH RQWP H RUDWM ,WADQ IHHG D UHSRW
. DVHA A NHG DV Z HODV \KH Z RINGBZ V DG

9% VHNDY SRFHW H SHRIMRQY IRXUGH V FDQIGHQI YDUDGRHV IQ HDFK SISHIEH XQ
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© WKLY LQIRUP DIIRQIQ D VKDUHG FRQM WA RXUDCDOWZ RINQ) RQD GDVD ONH Z LONQRZ 1L \KH
CIVHW VKH L YIHZ IQ) DUH DFFXUDM \KH P RABFHQAVRUR! \KH VDP H GDW DQIH $QG

VKHONQRZ Z KHQ QHZ HUGDWD Z L@DUIYH 6 KH FDQZ RINP RUH HILFHO® NORZ 1Q) Z KHO\R

FROGXPVKHUDCDOVHY DQG Z KDWGHDYHY DWW \R FRP P XQIEDW \R KHUPXRP HY

34/ 2)." 25. $!14! & 21.1,93)3

5 HDOWP H GHBLOY DUH QRVAKH RQD SXUSRVH IRUVHNZ) DQG P HDVXUQ) DI DIQAW SHATMRQY
" DB SV 2 EVHYDELDY P X\MADOR SURYIGH D VARUH R LXQ GO RYHUMP H IRUURRWADXVH
QDI QRVY DQG VBAVAFDCBURFHW FRQMRADCDOMY W QRAMMADERXVWZ KDWY KDSSHQIQ)
GXUQ) WH RSHUIRQ 1\ DOR DERXVZ KDVWKDSSHQV DIVMUWH RSHIMRQ %8 RUQ) XQ GO
RYHUMP H 2 EVHYDELDY DBBZ V/\ RUDCDOWVV R GRN DADUDGRHV IURP DQ KIMRUE
SHWSHAYH DQG P DNH DAMVA HON ) 1QEQ) WHIGY DQG SDWADY FDQKHS \ RXUWDP

RSWP 1] H\ RXUGDWY SISHIRHV DQG HYHQ SUHAIPWDQG SUAYHQUWXUMUH SUREGP V

6\RUQ) CDVU DERXW RXURXICH V D@BZ V\ RX \R DCDO] H ®DUD DQG SUHAFW

)$% 4)&9). ' 6% 43! . $ ! #4)/ . 3

6R' D2 SV 2 EVHYDELDN FDSUUHY DOKLY LQRWP DIRQ DQG ARUHY IWQ D GDWEDVH
EXVWKDWAQGY XS EHQJ D BWR DB \WDW/RP HRQH KDV \IR P RQMRUDQG VIVWKURXI K

) RUMCDWMY 2 EVHUYDELD IGFOGHV DQ HYHQNHQI LGH \WDWADQ UHDRWR Z KDWY KDSSHQQJ 1Q
WH IRXUGH V DQG FXWERZ Q\WH LI QDOR CRIVH IDIR * LYHQ D VHWRL LXBN \KH HYHQWHQI ICH
FDQWMJ.J HUQRMEDMRQY \KURXI K HP DICRUVR 6 OFN DQG RKHUVHWYIEHY VHQG DBIW \R\ RXU
RSHUDMRQY SHRS®! IMV/XH FRP P DQGV R BWRUHQG SISHIDH IXQV DQG SURP SWRNHUDRIRQY
Z KHQ\KH GLIHUHQPH EHE HHQ H. SHAMG UHVXOV DQG DRXDAXQY H FHHGY

\ RAVNKUAVKRGV R \RBUDQAH
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© 1M WKLY DRIRCDE®! GOV FRP EIQHG Z W DQXQGHWABQAEQ) R \WH EL1JHUFRQM WR \ RXU
DI HABMM \ RX FDQHP SRZ HU\ RXUHP SB HHV \R VARS SURGXPURQ SISHECHY EHRUA
SUREGP \ HVFDDW

L oR4). " 1.1, #2)4)#!, $)- % 3)/ . 3

KU DB RQ KQ VFKHEXBN GXUMRQY GHSHQGHQAHY DQG GOV \MAV DUH YDODE®!
\KHVH P HWEV DBCH GR QRAMOKH Z KRBIVIRY R HYHY GOV IRXH. $ \WMUDDSISHIHY
H HPXWM RQ G UDVIRKPMUH - DQG WDWQI UIDAWKPMUH KDV VR EH P DQDIHG 7R \WWDWHQG

" DR SV 2 EVHYDELDN P XMADOR DFFHSWEIV DQG HYHQW IURP |7 P RQWRUQ) VROMRQY @H
" DI RJ 6SOQN $] XUHO RQWRU DQGRKHY 2 EVHYDEIMY FDQ FROVRTEDWM WH

IQIRUP DIRQ LR FUMFDCDBIW RQWH KHDI Rl GDWD SISHIGHY SURYIGIQ) FBDUYIMELDN IR
\WH VIR R \ RXURSHUIDMRQY

). 4% 214).' 9/524//,3

" DB SV 2 EVHLYDELDY KDV VR VXSSRWDQ. QXP EHUDQG FRP EIQDIRQ R \RRY EHFDXVH\ RXU
\RREKDIQ LY SRMQID® P RQXP HOBIDQG FRP SB[ : W DQ2 SH$ 3, VSHALIEDIRQ ' DR SV
2 EVHYDELQN FDQRIHUHDV FRQQHAIRQY ( YHQ EHWHU SUH EXIGNOM UMRQY Z LK\ RXU

IDYRUM \RRY P DNH VWP SBI R BWWDQUP WD) HYHQW \R DQG UHFHLYIQ) FRP P DQGV IURP
2 EVHYDELQN W KWDZ Dy
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" DV SV 2 EVHUYDELDN IQMI UDA Z W DOMFKGREU LHV 19\ RXUHQIH \RREKDIQ

4984). ' 1 496929 3490

<RX Z DQR WDFN P RUH \KDQ \KH VFKHGEX®1 DQG GXUDIRQ R \ RXUKXQY < RX Z DQAR

FKHEN WDVWKH FRQMQWV Rl \ RXUSISHIHY \WH CDWB \WH P RCHY \WH IQAMI UDMRQY \WH UHSRIW
\WWH RASXW \KDW RXURPXWRP HY VHH DUH DV DFFXUDW FRP SGMWY DQG XS \RR GDWM DV H SHRMG
<RX Z DOAR 110G HURY HDU® 7R GR\KDWA RXURXLOH V GHHG VR IQFOIGH DX\RP DWMG \MWV

7 HVW \KDWAYDODW \ RXUGDW DQG IW DIIDRWV Z RINE\ FKHANQD \WIQ)V @\H DI LOBXW
WDQVIRP DIRQ UHVX@®V P RGHCBUHGARMRQY DQG WHSRUWRQUMMQR.  7KH IXQWWH JDP XW
IURP WSIFDO/RIE DUH GHYHBSP HQAMAV  XQWIXQRIRCDO UHI BWIRQ\MAW HE \R

FXRP GO MWW @FDURQ EDDQFH KMRUFDCEDDQRH GO\ FRQIRWP W GDWY FROUMMGR
EXVICHW ®J [E \WMWAW DQG\mMFDc&m-meo 5 HDG P RUH DERXW D\B2 SV WM 1Q
$* XIGHWR' DR SV 7HWRUS A I

$ GG DXVRP DVMGWMIV DWHYHY VS (Q D SISHIZH DQG WDQVP VXV VR \WH HYHQWHQIIGH
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<RXURUDQ] DIRQDOHDG. KDV P DG VRXUFHY R MV Z KIFK FDQWDQUP MYMBAQRIP DIRQ\R
W RXGH V' Z MK XEV IRVINQ) DRIRQ <RX P D KDYH D GDWEDVH \WWDWKDV W RZ Q\MA
IUDP HZ RUN \ RXUGDAB HQI LQHHWY P D\ KDYH Z UMWQVRP H64 / WMV \ RXUGDS VAHQIAN P D\
KDYH Z UMWHQ 3\ WRQ\MAN \ RX P D\ KDYH WVWHQI IGHHY Z UMY 6 HBIQXP \MAXMMY \ RX P D\
EHXVQ) ' D MKHQ' DR SV 7 HVV HQ RUS XVRP DIRQIRUMAIY  $ OXVDE®! IQRP DIRQ

Ol #+1°')." )4). | &)% $,9Q8 ¥%B)" , %5)

) ICD® * DUIR SV 2 EVHYDELDN P XWP DNH WDV IRUP XE@BEI WSHY R FROAMHON \R

P RQWRUZ KDWDIHAW WHUIREY < RXUSURGXPIRQ HQJ IGHHUGHHGY \R FKHAN RQ RSHIURQY

< RXUGDAD GHYHBSHWY GHHG \R YHUL\ \WDVWH FKDQIHV \KH P DNH DUH Z RINQI - < RXUGDWD
WDP P DQDI HUGHHGY R P HDVXUH KHUWDP | SURIUAW < RXUBXMQHW FXRP HUGHHGY

VR NGRZ. Z KHQ\WH DQDOWFY Z IQEH DYDIDE®! IRUKLY SURMPN 7KH DOWHTXILH GLIHHOMEZ V
R \WH \VOP H GO

* DB SV 2 EVHUYDELDI KDV \R SURYIGH LQMUDFH YLHZ V EDVHG RQ GLIHUQ) URBN 7KH
JUDMAMEHH IR \WH 2 EVHYDEIOWV 8 , 1V \WDWINFDQ UHYHDOXH EUHDGN R D GO HABAM
Z W \KH HBP HOW DQG UHDMRQUKLSY WDWDUH YAMBOR DQ. J LYHQWINHKRGHU $ QG DVKH
VOP HWP H IMRIHY DZ D\ \R SOP E \WH GHSWV R \WH FRP SB[ O\ HW R DQ SISHEH
\R GFDWM SUREGP V', \WHYHV DV D VSUQJ) ERDUE | RUIQYHVIN DY DG 1] 1QJ AXHV Z W
LOWI KWV VR Z KHUH WRVH MWXHV P D UYHUEHUDAM DFURA/ WH HOMSBUVH
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7RIHWHU WH RXUGH V \WH H SHRBMRQY \WH GO WRUH WH HYHQMQIIQH \KH XBN DQG
DBAW \KH QM) DG VRRY' \WH MV DQG D IREXVWQMUIDFH DOHQDE®! FRP SGWM
REVHYDEIDN $ @R WHVH HBP HQN FRP H VR HWHUR IQIRP \ RX Rl Z KHUH \WWH SUREGP V DUA
P IQP 1] HWH UMN\R FXVRP HUYDOH  SURYIGH D VKDUHG FRQM WRUDQFROUMMHON \R NORZ

Z KD\ KDSSHQQI DQG Z KDWY J RIQ) R KDSSHQ DQG DBIWKH U KWEHRS®BI Z KHQ VRP HKIQY
JRVZIRQY

$141/03/"3926!"),)49 " % 9%R)43 35- - | 29

- DVRQIRWP HGD VP DOMP DQGIP SBP HQMG' Dl WKHQ' DU SV 2 EVHYDEIW 7KH
WDP EXIOND GOV RXUQH. DQG P RQWRUHG D VXEVHWR SISHEHY DV D SURR! R FRGFHSW: KHQ
KH SUVHQIMG VRP H IQUIDOEDVI R D JURXS R IINHKRTHY K1Y DXAHQRH Z DV VXSUVHG DW
\KH HURWY UAYHDBIG J LYHQ \WDWRQD \KH FUMFDO PXMRP HUIDAQ) HURY KDG J DUQHUHG \KHU
DIWQIRQ R GDW - DVRQVKRZ HG\NHP KRZ ' DMI2 SV 2 EVHLYDEIDN FRXG P RQVRU DBWKIP
\R SUREGP V' SURP SWHDLD 11 HV R WHVH IMVXHV DQG XGIP DWMD SUHYHQWP DQ. R WHVH HURY

" DR SV 2 EVHLYDEIDW I\ RXUP MRQ FRQMRGRUHYHY RXUCH. IURP GOV \RXUFH \R
FXVIRP HUYDOH URP DQ GHYHBSP HQMQYLRGP HQAQR SURGXRURQ DFURW HYHY
\RROHYHY WDP  HYHY HQVILRGP HQAWDQG HYHY FXVARP HUVR \WDVBUREGP V DUH
GHWANG @FDO HG DQG XQGHUARRG [P P HADWMO

,QDZRUR FRP SB[ W IDIGUH DQG IXVIIVIRQ GOV DQG DCDOMEY WP V GHHG \R
GHIYHUIQUI KVWR \WHUPXVRP HY Z W QR HUIRY DQG D KLJK DM R FKDQIH $V Q- DVRQY
H SHUHGRH \KH WHW DQG HP EDUDWP HQAR EBDNQ) \WIQIV FURZ G RXVWKH DELOW \R
FUDM QGHZ IQWKW ,QD VXYH R COW SIRHWIRQDY UAVSRQUHVY VXJJHVMG DQ
RYHZ KH® Q) P DIRUMY DUH FDER) IRUBHIH |, Q\WH VXUYH UHSRUMG H SHUIHQAQ)
EXWQRXW  UHSROMG | UHTXHQABHTXHVIV RUDCDOMEV Z W XQUHDDANE RUXQUHDVRQDEG
HSHAMRYY DQG~ UHSRUMG JHMDY EOP HGZ KHQWIQIV JRZ IRQY

<RX GRQVWKDYH \R @/H Z W \WWHVH SIREGP V ' DUIR2 SV 2 EVHUYDELDV SURYIGHY FUMFDAHDMUHY
DQG EHGHIW

o ' DWMXCH VDM®Z PRI R HYHY GO SUIRFHW ILRP VRXUFH \R FX\WRP HUYDGH

o 3URGKAIRQH SHRABMRQY LOFOGQ) GO DQG\RROMAI) UHGXFH HP EDUDWIQ) HURWY/\R
THR
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" HYHBSP HOAEDID DQG VRROMAIDY LOFUHDVH \WWH GHIYHY UDW DQG BZ HUWH UMN R
GHS® Q) QHZ DCDOF IQAT KW

+ MRUFDOEDVKERDUBY HQDE®!\ RX WR 110G \WH URRWIDXVHV Rl DAXHV

$QIQMUYH URBI EDVHG XVHUIQMUDFH DABZ V \VABNHKRGHY |7 HQIIQHHY P DQUHY D

HQIIGHHY GO VAHQIVIV DOV DQ G\ RXUEXVIGHW FXVARP HY
R EH RQ\WH VDP H SDUH

6P SBI FRQQHAIRQY DQG DQRSHQ$ 3, HCDE®! I DWNQMI UDMRQY Z MRXIHSOFLQ)
\ RXUH MY \RRY

© KHQ\ RX DIP \R SURGXFH WDSIG WKVIRG PXMRP HUIQUI KW RX GHHG VR VIBWYE\
UHGXAIQ) \ RXUDP |y KDWBN DQG HP EDUDWP HQAZ KIB! LQRUHDVQ) \KH WP H VKDV
\R GHYHBS DQG GHIYHU % P RQURUQ) DOIEDWD RXUGH V \ RX FDQ BZ HU\ RXUHURU
WDV DQG DFKIHYH\ RXUJRDY ' R QRABHSOFH \ RAURRY RUIQIUDAWKPMUA XVH \KH
' DB WKHQ' DVBR SV 2 EVHLYDEIDIV SIRGXPWRQ\RS R WRVHWRRY © KHQ\ RX IIQG D
SWREGP XVH\KH' DB WKHQ' DWI2 SV $ XVRP DIRQ SURGXFWR Il MBHIP DGHQW®
E\ DXVRP DY WH \MAIQ)  GHS® P HQAVDQG RIFKHAMMRQ R D@ RXUFKRVHQ
WRKQRBI IHV

6 SHQG BMW/ WP H Z RUN Q) DERXVWZ KDWP Dy JRZ IRQJ DQG JDIQP RH P H R FUHDIM
B\ REVHYIQ) \WWH HQIUH CD\B IRXOH. DQG\BNGQ) HDU® DRIRQWR A, RQWDFN
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' DIBR SV&KIENHQ: 1QIV
B\ 1IEN%DR

A*5( (176 $1' 722/6
$ FXSR R VDXFH
$ \EVSR VMMDPHRO
t VEVS VILDFKD VDXFH
1) UHVKO JUDWMG JIQI HUDQG J DUIF
,XVHDERX\W WSR PIQFHGJDUF+ FRYHV
$* IQIHU FDQEH RYHSRZ HUIQ) D JUDWG SIHFH R JLQI HUWDWA DERXWD VTXDUH LQFK
IV IJRRG DERXVKH V] H R \WH \RS SDWWR \ RXUMKXP Et 1URP NQXFNBI R WH \RS R
\ RXUKXP E
$ \EVSR UFHZIQH YIQHIDU
$$ JHQHRXV\EVS R RUDQE KRGH RUDIDYH
$ %DFN SHSSHUWR \MM
t  FXSR NHFKXS RSWRQDO

,16758&7,216
3 OFH FKIENHQ GXP V DQG Z LIV IQ D OUH ] IS GFNEDRN DGG P DUGDGH VHDO
]1S GFNED) P I FROMOW R \WH EDJ DURXQGJHO® \ RX CRQYWZ DR DFFL
GHQB@® RSHQWH EDJ DQG P DUGDW \ RXUNWWKHQ IBRURUFRXQMU P DNH VXUH
\ RXUFKIENHQ LV Z HOFRDWIG [QVIGH \WH EDJ
5 HIW HIDW\ RXUFKIENHQIQWH P DUCDGHIRU ~ KRXW <RX FDQDOR MWW
FRRNWHP WKWDZ D\ 1L\ RX GRQWWKDYH \WH WP H
YHWWBZ FRRNFGIRU  KRXAWIQDFIRANSRWRURQ  GHIUHHV QD FRQYHQ
VRQDCRYHQ: XVH DOXNH FROMOV IQ\WWHEDD 1 \ RX GRQUKDYH WDWNQG R \IP H
ED\HDW  GHIUWHV) DKBHQKHW @V R FKIENHQ VKRX@G EDNH IRU
PIQOM @Y R FKIENHQUATXILHY P LOX\MV

5 HASHIQUSIGE -RH' H) DQ



3 $ /& YW .U
YSIRI7 ( 9R%

V4 4 4 4 P
) 4 9 3
/

| WH JURXSV 10\ RXUGDUD DQDOMFY RUI DQYJ DURQ GRQYZ RINRI HKHU IWFDQ [P SDRADCDOW
IEV R\ FOIP H GDWB TXDOV JRYHCDQRH HP SE HH UAMQIRQDQG P R $ YDUHW R IDRRY
FROMEX\M \R SRRUNDP Z RIN 6 RP HIIP HV J HRJ UDSKLFDO FX@MUDCDQG QU XDJ H EDWIHLY KIQGHU
FRP P XQIEDURQ DQG WKV HEKQREBJ\  GUIYHQ FRP SDQHV | DFH DEAMRCDCEDWHLY UHDWG \R
\RRY WFKCREJ\ LM UDMRQY DQG Z RINGBZ V Z KIFK WQG R GUIYH SHRS®! QR LVROWG VGV

(%7 122). " 42)" 9B/ &4( WA90)#! , $1 41 [2' 1)1 4)] .

7KH G RU DQ] DURQVKDUHY D FRP P RQ REMPIYH R FUHDWM DCDOWEY IRUWH  LQMIDCRU
H \MUQDO FXWVRP HU ( [ HRXURQ R WLY P MRQ UHTXIUHY WH FROMEXURQ Rl VHYHUDQI URXSV
VKRZQIQ) UXW  7KHVH JURXSV P LI KWIHSRWAR GLLIHUHQAP DQDIHP HOAFKDIQV FRP SHWM IRU
@ MG UVRXUFHV RUUHMGH 1Q GLTHHQNBFDIRQY 6 RP HIP HV \WH. EHKDYH P RUH @\H Z DU
WEHV \KDQP HP EHWY R \KH \VDP H \MDP

YWXWH ' HOYHY Rl DQDOWEY WH YDOXH FKDIQ VR FXVVRP HWY UHT XLLHV FRQWEX
WRQV ILRP  VHYHUDQJ LRXSV 1Q WH GDV RU DQL] DURQ

/ Y H SBUHVRP H Rl \WH IDRRY WDWA/ROMA WH WERV [URP RQH DQRWHU ) RUABUWAY \KH

JURXSV DIH RIWQ VHWDSDUWWURP HDFK RIWHUE\ \WH \RRO WDWIKH XVH ) UXUWH  IVWHVDP H
YDAH FKDIQ DV DERYH EXWHFRQWIKAWMG URP \KH SHY/SHRANH Rl WRY
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) LIXWH 7KHYDXH FKDIQ VKRZ Q [LRP D VRRQYY SHU/SHFWYH

7REHP RUH VSHHALIE HDFK Rl \WH URBN P HQWRQHG DERYH  1LIXUH YIHZ \WH Z RUGB \WURXIK D
SUHHIHG VHWR WRY' 1LJXUH

' DI&HQMU,7 + 6HYHY WRIDIH VRIZ DU

' DB6AHQH: RINGZ + . XEHBZ 3\\WRQ 5

£ DW( QIGHHUQ : RNGZ + $WU@Z ( 7/

' D YIVXDDO DIRQ 3 UHSDUMRQ+ 6 HD6 HYIFH \RRY 7DEGDX $ QMU [

' DW* RYHDQFH &DWGJ 0 HBCDW P DQQIHP HQV: RNGZ + $OMRQ &RTEWD : INV

7KHED \R GD\ H IMMGFH R D DB HQIIQHHUZ RINQ) RQ D P DMMUGDVS P DQDUHP HQAD * 0
SOMRP 1V TXIM GLLIHHQAKDQ D GDVY DQDOMZ RINQJ 1Q 7 DEGDX 7 RRY LQ GHQFH \WHURSWY
P DOVWDMIRQR FBIWP H HJ P RQKVZ HHN GV 7RRY GHWUP LOH WHUDSSURDFK R VROILQ)
SUREGP V 7RRY DIIHAWKHUUWN\RGUDGRH ,QVKRWWKH YLIHZ \WH Z RUS WURXJ K \WH BIQV R
\WH \RRY WDVWH, XVH

7KH AYIMRQR! HDFK IXGRIRQ IR D VRRE VIE FUHDVAV D VHOVH R! VROMRQ Z KIFK SUHYHQW \WH
WEHV IURP FRQIMP SOMQY \WHUURB! IO \WH HQG \R HQG GOV SISHIH 7 KH B/ WH. XQGHU
\ABIQG DERXWADFK RWHU \KH GM/ FRP SHEIJ WH QHHG \R FRP P XQIFD\M DERXVDRIRQY \BNHQ
ZKIFK [P SDPVRWHY &RP P XQFDIRQ EHE HHQWDP V' SHRS®! LQ URBN IV FUMFDOR \WH RUD

Q DMRQY VXFFHW 0 RWDCQDOMFY UHTXILHY FRONEXURQV IRP DOWH \WDP V' 7KH Z RIN

RX\8XWR RGH\MDP P D\ EH DQICEXVWR DQRKHUMDP ,Q\KH ILXUH EHBZ WH GDB DQG

P HECDW EXI@ DV \KH Z RUN SURGXFW FRP SRXQG \WURXJI K \WH YDAH FKDIQ
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YUXWH  ( DFK JWRXS DGGV XQITXH YDOXH VR DODOWEY ,Q P RYWFDVHV WH Z RINRI
RQH JLRXS LV DQ LOSXWR WH QH W LRXS

,QP DO HOMSUWHY WHUH 1V D QDWDOMQGHQR IRUWH J URXSV \R BAMU-DWOR \WH FRP SB[ W
R WHUBFDIZRINGZ ,QIUXWH  ZH UHSUAVHOAKH GFDCZ RINGZ R HDFK \MEH Z W D
QUHAMG DR FOF JWDSK ' $*

) LIXWH © RINJWRXSV WIQG W IRFXV RQ WH FRP SO LW RI WHIU@RFDOZ RINI(RZ

MY \RR HDW - W RYHUBRRN \WH | DRWKDWIH VKDUHG SXIBRVH Rl WHVH BFDOZ RNBZ V IV \R
Z RN WRJ HKHUWR SXEQVK DQDOWFY IRUHQG FXWRP HY

F7KH' DR SV &RRNERRN



1 4(9R & #4/ 23 4( 1 4). #2% 3% 2/ 50)3/,! 4)/ .

* IRXS IVROMRQ IV DOR IQEXFHG B\ SOMRWP V' UHBDVH FDGHQRH DQG JHRIUDSKIE GFDMRQY
7KH H DP SBI EHBZ WKRZV D P XQWFEXG RU P XQVCDWD FHQMU SISHIH Z W IQMI UDIRQ

FKD@IQIHV

) LIXWH 0 XQNFE®XG RUP XON GDVd FHOWUSLSHIOHV Z W LOWA] LDWRQ FKD@HQJ HV

7KH\®R JURXSV P DQDIIQ) WH \'R KDIHY R \WWH VROMRQ KDYH GLLIEXEV P DIQBIQIQ) TXDDW
FRRUECDUD WHUSURFHWHY DQG P DIQEBIQIQ) IQGHSHQGHGFH P RGXOUY  * URXS RQH WA
SDWRGHR WHV VAP IUXUH * URXS R YDIEDWY SDWER ' R WH SDWRQH DQG\EIR
WM GHIYHUD XQUIHG VHWRI UAVX@V DQG DBIW \R DOABNHKRGHY & DQWWMAV RQH DQG\RR
HYROH IQGHSHQGHQW® Z WRXWEWHDNQI HDFK RWHU 7 KHVH IMUXHY UHSHDWWGD VXUDRH 1Q CDWD
RU DQ] DIRQY

) LUXWH ,QMJ IDWRQ FKD@HQI HV Rl P XA F&RXG RUP XN GDVd FHOWUVROMWRQV

,Q DQRWHUH DP SB& DWXP H WDWA R JURXSV DUH UHTXILHG \R Z RN VI HWHU R GHOYHU

DCDOWFY \R WH 93 R P DI 7KH KRP H RIEH 1Q YRWRQ KDQEBI GO HQJ IQHHIQ) DQG
FUHDWMY GDVD P DWW 7 KHUMMUIMRQ SHURG LV Z HHND  7KH GFDOMDP 1Q1 HZ - HWH XVHV \WH

GO P DUV W FUHDW DCDOWFY IRUKWH 9 3 R 0 DUNAMQY 7 KHUMADMRQ LY CDIO® - RUKRXUD
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) LUXWH ,WXHV LHDWG WR P XGUWDP Z RIN®RZ V

2QHED WHO3 R O DU UHTXHVW QHZ DQDOWFY G-DGIH$6$3 1URP \WH GDVB DQDOWW
IRUD P HAIY OWUWDWED, 7 KH DQDOVIV MP S IQR DFURQ EXWDFH REVBFGN Z KHQWH. W
\R DGG D QHZ G VHW7 KH. FRQIIPWEDWY HQJ IGHHUQ) LQYRVRQ YRRQ KDV W RZ Q SV
VXUHV DQG SURIMAV DQG \WHUZ RINGZ. RU DQY} HG DURXQG D Z HHND FDGHGFH FDQWIHVSRQG \R
WHVH UHTXHV RQDQ2$ 6 $33 EDVV

) LUXWH &KDM@QIHV Z IW P XQNWDP  FRRUGLODWRQ

7KH KRP H RIIEH WDP 1Q%RRQIICD® P DNHV \WH QHHGHG FKDQIHV EXVWH, LQDGYHIMOW

© EWDN RKHUFIMFDOHSRW IUXBH 0 HDQZ KIB! RXWRI GHVSHUIMRQ WH 1 HZ - HYH
WDP DGGV \KH UHTXILHG GDVD VHW DQG XSCOWN \WHUDCDOWRY 7 KH QHZ GOV VHW DUH RQD
DYDIDEGIWR 1 HZ - HYH VR RKHUMMMY DUH QRZ D UHYIMIRQ EHKIQG 1 HZ - HWH [ UHSRWWV DUH
IQFROUMMOAZ W HYHY RQH HOHY 0 IVXQEHIABIQAQIV HOVXH | \W QRAKDUG\R [P DIIQH Z K\ WH
UHDMRQUKLS EHE HHQ WHVH J URXSV FRX@ EH ADIQHG

7KHVH FKD@IQIHV P D VHHP VSHALLLE R CDVB RU DY) DRQY EXVDVD KLI K GIYHOHYHW \KIQJ \KDW
Z H KDYH GQVFXWHG ERY GRZ Q\R SRRUFRP P XQIEDMIRQ DQG OFN R FRRUECDURQ EHE HHQ
IQAVIGKDY DQGJWRXSV $V VXFK Z H FDQVMUD\R P DQDI HP HWFIHQRH \R EHUXQGHIABQG
\WH SUREGP  DQG H SBUH VROMRQY
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6\US DZ D\ \WH \WMFKQREJ IEDCDUYDRW IURP \WH VIWDMRQY GHVFUEHG DERYH DQG\ RX DUH
GIVZ 1 DQ RU DQYJ DURQ WDWADQORWRMUMIRQ) LRGB! UHOMRQUKLSY DQG FRP P XQEDIRQ
EHEHHQHP SB HHV' 7 KHVH FKDTIQ) HV DUH GRKQTXH VR WRKQRBUJ\ GUYHQ RU DQ] DIRQY
0 DQ HQMSBUVHY DFURA D Z IGH YDUHW R LQGXVAME |DFH VIP LOUM/XHY

) RUWRVH Z KR GRQWHP HP EHU \KH DIL@H EXMIQHW 1Q WH VDG VZ DV EX\D@®
FRP SHMYH EXWGEXUQ) WY VDP H SHURG 6 RXAWZ HW ILETHY UHYRGMRQ] HG DIUMDYHO %8

\WH HDUD V \WH KDGH SHIHQFHG ~ VAMDLI KW HDLY Rl SURIMBELQW DQG KDG D P DUNHW
FDSMIQ) DIRQ J UHDWUWDQ DOWH RKHUP DIRUS 6 DILITHY FRP EIQHG %4DQEHY P DQDIHP HQW
SIRHWRU-RG + RITHU* WHQIQYHM DWG WH I DRRY 1Q 6 RX\KZ HWS ILBDHVUUSHURWP DQFH
DQG EDFNIQ ~ SXEQKHG D TXDQMAMYH G GUYHQ DQDOMY VKHEEQI @ KWRQ 6 RXWK

Z AW VXFFHW

U IWEVXOYH HG\WH P DIRUSO) HWY 1Q WH DILERH LQGXAWY  DQG IRXQG D FRUMOMRQ EHE HHQ
NH SHURUP DQFH SDUDP HMY . 33 DQG VRP HKIQ) WDVWAKH WP HG 5 HOMRQDOS: RRUECDIRY
5& WHZD WDWHOMROUKISV IQGHQFH BN FRRIECDIRY |RUEHWHURUZ RWH 25 HOMRQDO
FRRUECDIRQLY FRP P XQIEDU DQG UHDMQY IRUWH SXISRVH R \BWN IQMIUMRQ: D SRZ HUXO
GUYHUR SHURWP DQFH Z KHQ Z RIN 1V LOMGHSHQGEHQWXQFHUBIO DQG WP H FROMDIQGHG *

LQKHUMMG.  KLIKHUS & GIYHY FRUHDMG Z W EHIHUSHURP DGFH RQ. 33V HYHQZ KHQFRP
SDUQY EZR VMV Z IQKH VDP H FRP SDQ. 6 LQFH WDWIP H 5 & KDV EHHQ DSSOHG 1Q IQEMMHY
(DQIIQ) IURP KHDGKFDUH \R P DQXIDRMUQ) DRIRW  FRXQUEHY

2 QHFRP P RQP IVFRQFHSURQ LY WDV & |RFXVHY RQ SHYRQDOHDMRQKISY :  KIBI SHYRDO
UHDMRQUKISY DUH P SRUBQAS & 1V P RUM FRFHUDHG Z W WH UHDMRQUKIS RN URBIV DQG Z RN
IGZV Z MIQWWH RU DY} DIRQ 5 & WMAHV KRZ SHRS®! QMIDPWDQG H FKDQIH IIRIP DIRQIQ
H HPXY WHUURB! EDVHG UHDMRQUKISV

5 HOMRQDGE: RRUE.GDMRQ FDQ EH H SUWHG DV FKDUDRMUMIFY Rl BHDMRQUKLSY DQG
FRP P XQEFDURQ

0 HP EHWR WH? RZ 5 &3 RUDQ] DIRQ H SUHW WHUJI RDY VREIO IQWP VR \WHURZ Q
IXQPURQ 7KH NHHS NQRZ BIGI H\R WHP VHOHV DQGWHUH P D EH D\MQGHGR IRURGH JURXS
R BRN GRZ Q XSRQ DQRIKHUI URXS |, QMUJURXS FRP P XQEDMRQ Y LQDGHTXDWM  LQDFFXUDWM DQG
P UKWEH P RUH FROFHHG Z W 11QGQ) EOP H\KDQIIQEQ) VROMRYY $V H SHRAMG WH 2+ LIK
5 &2 RU DQ} DIRQ HP ERGHV \WH H DPWRSSRVM HQG R! \KLY VSHRNKP
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2+ 1JK 5 &3 WDP P HP EHWY XQGHUAQG \WH RU DQY} DIRQY FRIFWYH JRDO7 KH  GRARQD NGRZ
ZKDWR GREXWZ K\ EDVHG RQ D VKDUHG NGRZ BIGTH Rl \WH RYHDQY RINGZ ( YHW RGHY
FROMEXURQLY YDOHG DQG QR RQH IV VINHQ IRUIUDQMNG 7 KHUH 1V FROATIQWFRP P XQEDWRQ
HVSHAD® Z KHQD SUREGP DUVHV

$VWKLY SRQARX P D\ EHWMIQNQJ 22, 1IQH WV IV DORXFK\ [HHO ViXII | \R VP [BI

P RUH DQG ,)@RW DY} H D Si] ] D SDY VR HYHY RQH FDQJ HWR NQRZ HDFK RIMHUE 0 D\ EH\ RX
VKRXG VP L] Z LGP DNH\ RX 1HHQ) RRG DQG SDWHY DUH [XQ DWUDD EXWRXUH, SHUHGFH

1V \WDWKH J RRG IHHIQ) Z HDWY RI RQFH \WH GVWAXSFDINH 1V J RQH DQG \WH P MWIRQ FUMFDO
DQDOWFY DUH RIGH

+RZ GR\ RX NHHS SHRS®! Z RINQJ IQEHSHQEHQ® DQG HILFHQ® Z KHQ WHUZ RUN SURGXPWY
D GHSHQGHQR, IRUDCRIWHUMDP * + RZ FDQRGQH \WDP UHXVH \WH GDVI RUDWIDRW RUFRGH \KDW
DQRKHUMDP  SURGXFHV!

) RUP RAWHQMSBUVHY 1P SURYIQJ 5 & UHTXIUHV IRXQEDMRGDOFKDQIH < RX GHHG R H, DP ICH

\ RXUHQG \R HQG GD\B RSHUIDMRQY DQG DCDOWFY FUDMRQZ RINEBZ. ,V IMEXITIQ) XS RUWDUQ)
GRZ Q\WH FRP P XQIFDURQ DQG UHDMRQUKISY \RDVWDUH FUMFDOR \ RXUP MRQ' ,QAMDG Rl DO
®Z Q) WRKQRBJ\ \R EH D EDUHUR 5 HDMRQDOE: RRIBCDIRQ KRZ DERXKU) 1Q) DXVRP DURQ
DQG GHVI QQJ SURFHWHV \R LP SURYH DQG | DFLDMIAM FRP P XQFDMRQ DQG FRRUBICDMRQ EHE HHQ
WHJIWRXSV' ,QRNHUZ RUBV \ RX QHHG \R UAVIRKPXUH \ RXUGDUD DQDOMFY SISHIHY DV VHYIEHY

RUP IRIRVHYIEHV  \WDWAHDW D UREXWMDQVSDUHQWH LI HQMUHSHDWE®! DQDOMFY SURFHW
\KDVWKQLLHY D@ RXUZ RINBZ V

"5),$). "1 () (12# % 49202)3%53). ' $!4!/03

'DWD2ISW D QHZ DSSURDFK WR GDW DB RO CP\IVQLKFNDHAWZBIIQES S O L
$JLOH GHYHPHRWRRGW WR GDWD DQDO\WLFV 'DWD2SV XQLILH\
ZLWK WKH SXEOLFDWLRQ RI QHZ DQDO\WLFV XQGHU RQH RUF

2 K3 f g
RXWSXWV RI HDFK VWDJH RI WKH GDWD RSHUDWLRQV SLSHOL
OLNHMIDFW UHYLNR BRIZUBQDO\WLFV GRQUW GLVUXSW FULWL

4 K$

RSHUDWLRQDO VWDWXV RI WKH GDWD RSHUDWLRQV SLSHOLQ
LPPHGLDWHO\ WR DSSURSULDWH UHVSRQVH WHDPV 7HDP PH|
HOG WR HQG ZRUNIORZ DV ZHOO DV ORFDO ZRUNIORZV

% K1 Il f

WR SXEOLVKHG DQDO\WLFV PLQLPL]JHV PDQXDO VWHSV WKDW
HUURU %DODQFH LV P FIH@MWLI)XHGDEHVRIH B Q & IGHH BHIGN\G URO L ] |
IDVW PRYLQJ LOQRYDWLRQ ZKLOH VXSSRUWLQJ VWDQGDUGL!
2 K2 [

WKH GDWB-RSHUBWLRQV SLSHOLQH

3 # K % Q

62% IRU \RXU WHDP WR XVH WRJHWKHU
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YLUXWH ' D2 SV LV D VVN FRRUGLQDMRQ DQG FRP P XQIFDMRQ [ LDP HZ RIN WDW
XVHV WFKQR®J\ VR EUHDN GRZ Q WH EDUIHY EHVE HHQ WH JIRXSV 1Q WH GDVD
RU DQL] DARQ
,W PD\ KHOS WR SURYLGH IXUWKHU FRQFUHWH H[DPSOHV RI L
LWPSDBWRG XF@RFHRWKHS/RIL QW KK UWHK[IBOD LGXBORIOWD?25¥
6HYHQ 6WHSYV
*$ 3 K |
KRXVHYVY DQG GDWD PDUWYV %ULQJLQJ GDWD XQGHU WKH FRQ!
SOHV LW IURP , 7 RSHUDWLRQV DQG HQDEOHV LW WR EH VKDU

% K

GHOLRHQHZ DQDO\WLRQ CGHPBQBI LQ UIHY® DXMHRPDWHG RUFK!
WLRQ RI LQWHJUDWLRQ WHVW DQG GHSOR\PHQW

<% Q K7 [
VHUYLIFGIW DVWUXFW XQMHUDM BR@HD VHWYV D QIEQN S 8 A QPHYMRQ V
FDQ EH TXLFNO\ DQG LQH[SHQVLYHO\ FRSLHG RU SURYLVLRQ!
GHQFLHV

4 K4 Q Q

DSSOLHG DW HDFK VWDJH R WKH GDWD DQDO\WLFV SLSHOLQ
ZDUQLQJV EHIRUH WKH\ DUH UHOHDVHG VR WKH TXDOLW\ UHF
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LQIRUP WHDP PHPEHUV RI HUURUV 'DVKERDUGYV VKRZ WKH VYV
SLSHOLQH ODQXDO WHVWLQJ LV WLPH FRQVXPLQJ DQG ODER
ZD\ $ UREXVW DXWRPDWHG WHVW VXLWH LV D NH\ HOHPHQW

<2 K1 Q

WKH EDVLF LGHD LV WR FRPSRQHQWL]H IXQFWLRQDOLWLHV D
&RPSOH[ IXQFWLRQV ZLWK ORWV RI LQGLYLGXDO SDUWV FD
WHFKQRORJ\ OLNH 'RFNHU

‘H KDYH VHHQ PDUNHG LPSURYHPHQWY LQ DQDO\WLFV F\FOH
XQORFNV DQ RUJDQL]DWLRQuUY FUHDWLYLW\ E\ IRUJLQJ WUXV
GDWD HQJLQHHUV VFLHQWLVWV DQDO\WWV DQG PRVW LPSRI
GLQDWLRQ DQG FRPPXQLFDWLRQ IUDPHZRUN WKDW XVHV WHF
EHWZHHQ WKH JURXSV LQ WKH GDWD RUJDQL]DWLRQ /HWpV (
SHUVSHFWLYH Rl 5SHODWLRQDO &RRUGLQDWLRQ

#1 . #,53)/ .

7HAKQRBI\ FRP SDQHV | DFH XQTXH FKDEBIQI HY 1Q IRVIMIQ). SRVMYH LOMDRIRQ DQG FRP P X
QFDIRQ GXH \R \RRY DQG Z RINBZ V Z KIEK \WMQG VR SURP RWM VROMRQ 7 KLY QDXMUDOGMBGRH
DQG GlLIHHQIMRQ FDQ BDG \KH J URXSV 1Q D DB R DQ] DURQ\R DRWP RUH @NH Z DU WEHY
\WDQ SDWZHY/ 7 KHVH FKD@IQI HV FDQ EH XQGEHYARRG WURXI K \WH BIQV Rl 5 HDMRGDCR RRU
GQQDIRQ D P DQDIHP HOAKHRY \WDVKDV KHSHG H SDIQKRZ VRP H RU DQYJ DWRQY DFKLHYH

H WDRWEQDY GIYHY Rl SHURWP DQFH DV P HDVXUHGE\ . 33V ' DR SV IV D\RRY DQG P HKRG
REJ IFDADSSURDFK R DV DCDOWFY Z KIFK UDIVHY WH 5 HOMRGDCE: RRUEGDIRQ EHE HHQWDP V
VEUDNY GRZ Q \WH EDUIHY EHVE HHQ WH Z DU WEHY Rt GDVD RUDQY) DARQY © LK IDVMU

R\ FOIP H DXVRP DWWG RUFKHVDMIRY KL KHUTXDOW DQG EFWHUHQG \R HQG GO\ SISHIRH
YIMEIDV ' DVBR SV HQDEBN GO DQDOWFY J URXSV VR EHIHUFRP P XQEDW DQG FRRUEICDWM \WHU
DRMMAY WDQVRWP 1Q) Z DU WEHY QR Z LQQIQ) WP V
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) UHGRP DQG HP S® HH HP SRZ HUP HQWDUH HWHQIDOR IQQRYDIRQ EXVID OFNR! RS GRZQ
FROAROBDGY \R FKDRY 6 HD VHYIEH \RR® HQDE®! GDVD DQDOVIV \R FUHDWM QHZ DQDOWFY YHU
TXIEND EXVWAH FDQ GUIWQ GLIHHQAEUHRIRGY P DIIQH DWDP Rl DQDOMV EXITIQ) UHSRW
WDWE® VDBV 1L XUHV DQG HDFK FRP H XS Z M D GLIHHQABVX@V2 QH DSSURDFK IQFOIGHY GRS
VKISP HQW DQG VDBV 1URP GMNEX\RLY VXEVIGDUHY $ CRKHUUHSRWP LT KWFRQUMAR SURGXFW
VDBV EXWRWHWYIEHY 7 KHVH GlLIHUHQADSSURDFKHY HDFK KDYH \WHUXVH FDVH EXWURP D P DQ
DI HYY SHYSHRIYH IGFROAMMGQR. FUHDWY WH DSSHDUDQRH R! IQDFFXWDR. < RX FDQWAVIBEDQK D
VKDUHG UHDDV Z KHQ HYHY RGH KDV GlLIHWHQAQXP EHY

6RP H P DQDIHY UAVSRQG \R KLY FKD@IQIH B\ FHQD® 1QJ) DQDOWFY : M GDVB DQG DQDOMRY
XQGHUWH FROMRCR RQHJURXS VXFK DV, 7\ RX FDQABIQEDUE] H P HWEY FRQUROCDW TXDOW
HQIRUFH VHRXUMY DQG JRYHUDGRH DQG HIP LODWM IMDQGY R CDW $ @7 RWA HQGHDYRWY KRZ
HYHUIRUFQ) DQDOWE XSCOWV \WURXI K D KHDYA Z HIKW7 GHYHBSP HOABURFHW IV DVXUH Z D\ R
AB! IQQRYDURQ VWY RGH R \WWH UHDVRQV \WDW/RP H FRP SDQHV \BINH \KUHH P RQKV \R GHSE
WQ@HVR 64/ 1OR SIRGAIRY $ QDOMFV KDYH \IR EH DEG! \R HYROH DQG MADM TXIEND \R
NHHS XS Z M XVHUGHP DQGV DQG IDASDFHG P DUNHW 0 DGO HWY IQAAIYHO XQGHYARQG \WDW
D\ DQDOWFY \MDP V P XWEH [UHH \R IQCRYDM 7 KH 1DV URZ 1Q) VHD VHIYLEH \RRO P DUNHW
7DEGDX / RRNHU HW  DAGUHAHY \KLY P DUNHW

&HOAD® 1Q) DCDOWRY EUQ)Y IMKQEHUFRQARCEXW LDQI DCDOVN IUHH UHI QY QHFHMDY \R
VAB\ FRP SHMYH +RZ GR\ RX EDOQFH \WH QHHG |RUFHQADD DURQ DQG IHHGRP " +RZ GR\ RX
HP SRZ HU\ RXUDQDOMIV \R EH LQQRYDUYH Z MRXWEURZ QQJ 1O \WH FKDRY DQG LOFROUMMGQR
WDV OFN R FHQAD®) HG FROURACHYIMIE® SURGXKFHY' 9 IMWDQ. P RGHQ HAMSUVH DQG\ RX
ZI@IOG\KY FKDBIQI H SO 1Q) RANHSHDMED 1Q EXGI HWEVPXWMRQY DQG KIUQ) GHAMRQV <RX
P LUKWO WY D \AKIJ B EHE HHQ FHQADE DUMRQ DQG [ UHHGERP
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) LUXWH ' DM 6XSSO ' DWW ( QILOHHUQI DQG' DD $ QDO VLY Z RN VRI HHU
IQ D VXSSO FKDIQ W IXOI@ WH DQDOWFYV WHTXIWHP HOW Rl FXWWRP HWY
EXVIQHW XVHWY/

4 | 3 #

" DIB2 SV SURFHWHV DQG\RRY RIIHU RX D Z D\ W KDUWP RQJ H\KHVH RSSRVQ) IRUFHV HP SRZ
HUQ) GDVB DQDOWW Z KIG! H HUGY D P HDVXUHG DP RXQWR FHQADD) DMIRQ DQG FROMRCRQ\ RXU
HQG W HQG SURFHW 7R H SBUH \WHVH IGHDV IXUKHU Z H QHHG\R UHYLEZ WH VARKPUMUH R \KH
DCDOWRY VXSSO FKDIQ DG KRZ. \WH YDURXY URB UHDM VR HDFK RIMHU 7 KH DQDOWFY RU DQL
] DIRQIQD' DR SV HOMSBUVH FROMV R WUHH HWHQIDORE IXQRIRQY GDY DQDOVV CDW
HQI IQHHY DQG GOV VXSSTHY < RX FDQWIGN R \KH \WUHH URBIV DV J URXSV IRWP 1QJ D VXSSO
FKDIQ ' DVB VXSSTHY H WDPWEDWY IRUGD HQJ IGHHY Z KR FUHDWM \BAU HMG CDW VHW ' DI
DQDOWNY FRQVXP H WHVH GDVB VW DQG J HGHUIDW DQDOMEY |RUBXMGHW XVH FDVHY $V/ ILIXUH
VKRZV \WH \WMUHH IXQRIRQY Z RUN R HWHULQ DQ LOMIENHG | DVKIRQ Z 1\ GDVD DQG DQDOMFY
IGZ Q) R \WH U KWDQG | HHGEDRN DQG UHTXIUHP HOW IGZ IQJ \R WH GIVW( DFK JURXS IREXVHY
RQIW [P P HADWM FXWRP HU W W KWOHI KERU  EXVRI HWHUWH. VKDUH \WH P MMRQR GHDY
HUQ DDOWE I KW VR EXVICHW XVHY : KIBIWH VKD D FRP P RQXQEHDIQ) P MRQ WH
\KUHH J URXSV RSHUDW 1Q GILIHUHQWEXMQHW FROM W

YJUXH ' DD VXSSAHY HQJ LOHHWY DQG DQDO VW XVH Gl HHQAR\ FOI WP HY
GUYHQ P DIQ® E\ WHIUVRRY P HWRGV DQG SR LP LW VR GHP DQGLQJ XVHY/
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DB DQDOWW GLHA® VXSSRIWEXVIGHW XVHY Z KR Z RN 1Q IDWABDFHG P DINHW Z KIEK FRQI)
XRXVD HYROH $ VXFFHWIXCDQDOMMOQGY Z D VR UMVSRQG TXIEND R XVHULHTXHWW || QHZ DQ
DOWEY DUH QHHEHG \WH DQDOWBXQ \KDWRI HWHU 1 HZ FKDUW DQG JUDSKV XSEDMY FKDQIHV
\R FDBXOWG IIHGV QM UDMRQV R QHZ CDWVHWE  \RS SHURWP 1Q) DQDOWV GR Z KDWYHUIW
\INHV R DEGUHW XVHULHTXILHP HON

$ CDOVW FKRRVH \RRY DQG SURFHWHVY RUHQMG WZ DU KLY EXVIGHW FRQM W7 KH X\VH

SRZ HIXOVHD VHYIFH\RRY VXFK DV 7DEGDX $GMY[ DQG( [ FHOWR TXIEND FUDM RUMADWM
RQFKDW JUDSKV DQG GDVKERDIBY 7KH RUDQ] HWHUZ RINIQR CDIO VSUQNV IUXBH WR
\WH FDQ GHIYHUYDOH UHI XOWD DQG UHFHYH IHHGEDFN IURP XVHWY [P P HADIMD $J IB1 \FRY O\H
- ILD DU DQH FHBIQVZ D\ \R P DQDJ H \KH SURGXAIYIW Rl DQDOWEDID VSUQN

7 KH GDVD DQDOVAY WWH \IB R \WWH LQQRYDMRQ VSHDU 2 U DQYJ DIRQY P X\AJ LYH GO DQDOWW
PO PXP IUHGRP \RH SHUP HQN7 KHUH DUH D GWP RUH GOV LQ WH Z RIS \WDQ FRP SDQHV
FDQDQDO] H 1 RWHYHY WIQ) FDQ EH SOFHG LQ DI Z DUHKRXVHY 1 RADQED VKRX@ EH RSHID

MIRQDD HG &RP SDQHV QHHG GDVY DCDOVIV VR SO\ DURXQG Z W GlL HUHQAEDWD VHW \R HIBEQVK
Z KDWY SUHGIRWH DQG UHBIYDQW

7 & . &

$V\WHUERG R DQDOWFY JURZV GDWY DCDOW FDQ JHWER]JHG GRZ Q 1Q QRQ YDBH DGG \BM\Y
6HDOVHYIEH \RRY GR QRMQFOGH P HFKDQWP V \KDWSURP RM DQG HQDE®! HX\VH  7KH DWW
DQDOVAP D\ HQG XS FRS\ IQJ D FDBXOWG [IHG IQR P DQ. UHSRW DQG WHQ KDYH R P DQDIH
FKDQIHV \R \WDWDORWKP P DQXDD® |, WEHFRP HV D UHYIVIRQ FROMROQUIKWW DUH 1 HZ GDB VHW
DUH RIWQ [QMI UDMG XMQI OERULQMOWYH DQG HURUSURGH P DQXDOMMSY 7KLY EHFRP HV D
KHDY\ EXUEHQ RQ GOV DQDOVIV. FRQVXP IQ) P RUH \WWDQ R OWHUWP H +HS DG VXSSRW
IURP GDMD HQJ IGHHUQ) . DEGUHWWHY \WHVH FKDTIQJ HY |RUWH \WDP
6RP HFRP SDQHV P MENHQD DVN GDWI HQI IQHHUQ) R FU-DWM CDWB VHW IRUHYHY IGHD W/ EHW
\R BMDCDOVIV BDG RQLP SBP HQIY QHZ DCDOWF IGHDV DQG SURYIQ WHP RXVWEHRUH FROUG
HUQ) KRZ GDVY HQJIGHHUQ) FDQKHS ) RUH DP S®I FROUGHUWH IRMZ 1Q)

+ DYH\KH QHZ DQDOMFY SURYHQWR EH XVHXOR P DQ. XVHY"

+ DYH FDBXOMRQY EHHQ UAXVHG LQ P DQ. UHSRW FKDUW GDVKERDUGV"

& DQDX\RP DURQ UHGXFH GXSTFDMRQ R HIRWRUP DOXDAQMI UMRQ HURY

" RHV GDB TXDOW QHHG [P SUIRYHP HQIV
% KLY \ABIQGDUG \KH RUI DQLJ DMRQ IREXVHY IW GO HQJLGHHUQ) BHVRXUFHY RQWRVH WP
\WDWI LYH \WH P RWEDQJ IRUWH EXFN . HHS QP 1QG WDWZ KHQ DCDOWEY DUH P RYHG IQR D CDW
Z DUHKRXVH VRP H R WH EHCHIW R FHQAD@) DMRQ FRP H DVWKH H SHQVH Rl BHGXFHG [ UHHGRP
+ WY VBZ HUMR XSCDW D GO Z DUHKRXVH \WDQ D 7 DEBDX Z RIWKHHW, Y/ [P SRUVBIQAR Z DIW

XQUIZDQDOWFY KDYH HDLHG WH U KVWR P DNH \KLY WDQUMRQ 7 KH YDOH FUHDWG B\ FHQUDQ LQJ
P XVWRX\E HI K WH UAVIIFWRQ R 1UHHGRP
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" DB HQIIQHHLY FKRRVH \RRY DQG SURFHWHV Z KIEK | DFLOIAM WHUREMIPYHY + R SURGXFH

TXDON FKHANHG CDVD VHW @\H CDVWD ONHYV GDVB Z DUHKRXVHY DQG G P DWW IRU DD $ DOV
7 KHVH GOV VHW IQFOXGH 1HG FDBXOMRQY \KDVWDCDOMV FDQ BIYHIDIH SURP RIQY UHXVH * DB
HQI IQHHY FDQ DR DXVRP DV GOV QM UMRQ DQG RKHUSURFHWHY P IQIP [} IQ) P DQXDOAMSY

IRUH GDVB DQDOWW: - 1M WH DEGHG FHQRDE) DMRQ RIHUHG B\ DB HQIIQHHUQ) DQDOWW FDQ
P 1\l D\ QRQ YDOH DG BV DQG NHHS IQQRYDIDY UDSIGD

" DD HQILQHHWY X\M) H SURJ UDP P DEGI SOMRWP VVXFK DVS$: 6 6 (& DQG5 HOWKIWTZ KHVH
RRY UHTXIUH SURIWDP P IQJ 1Q D KLIK GIYHODQI XDJI H DQG RIHUI UDMUSRWQIDAXGRIRCDON
\KDQ\WH \RRY XVHG E\ DQDOVV 7 KH UHDMYH FRP SEf WV R \KH VRR® DQG VFRSH Rl SURVFW

1Q GO HQILQHHUQ |IVMEHVQ Z HHND $JIGI MUIMRQY IUXUH ' DUER SV SOURWP V @H

" D WRKHQ HQDE®! \WH GOV HQJ LOHHUVR \AWU-DP @H WH TXDOIV FRQMRO RIFKHVIRDIRQ DQG
DI RSHIDIRQY DVSHAW R \RHUGKWAY : WK DXVRP DWMG VXSSRWRUDI LB GHYHBSP HQW

[P SDRADCDOMY DQG GDVD TXDDV \WH GO HQI LGHHUFDQ D, IRFXVHG RQ FUHDMGY DQG [P SURY
QU COW VHW IRUDQDOVIV

$ \MUGDD VHW KDYH SURYHQ\RHUYDOH 1YY Z RW FROVGHUQ) Z KHWHUWH EHQHIW R 1XU
WHUFHQRDX) DURQ RXE HI K WH FRAR! D IXUKHUUHGXAIRQ IQ IBHHGRP ' DVD VXSSTHY IXOO
WH IXQRIRQR! J UHDWUFHQADE) DURQE\ SURYIGQ) GDVB VRXUFHY RUGDI H WDRW IRUCD\D
HQJICHHUQ)

7 KHUH DUH VHYHIDOUHDVRQY WDVWD SURVIPWP D\ KDYH HDUQHG \WH U KW \MDQUMRQ VR CDVD
VXSSTHY $CDOWEY P D\ SURYIGH I XQPURQDON \KDWH HEX\YHV Z VK R P DNH DYDIDE®! \R \WH
HQUH FRBRIDMIRY QRWVWRGH EXVIGHW XQW, WARX@ DOR EH D FDVH Rl BQEDUE] DIRQ+  |IRU
H DP S®! WH FRP SDQ. Z DQN R \ABQEDUE] H RQ DQ DORUKP IRUFDBXOMQI P DINAWKDUH ,Q
DCQRNHUH, DP S®! SHIKDSV GV HQJ LQHHUQ) KDV P SBP HQMG TXDONV FROAMRCRQ D GO VHW
DQG Z IMKHV \R DFKIHYH HILEHQRHY B\ SXVKIQ) \KLY IXQRIRCDON XSWHDP \R \WH GDVB VXSSD
HU $ G VXSS@HUP D\ EH DQ H \MIDOKILEG SDWY RUDQ IQMEDAI IRXS VXFK DV DQ,7 P DVMU
CWPDQQIHP HQNVO* 0 WDP

$

Q0" 0 DQHQMSUVH @NV DAR! W FUMFDOCDWS \R D FRP P RQ UHHUHGFH ) RUH[ DP SGI

LQ\KH SKDUP DFHXUFDAQEXAN  \WHUH DU SXEQF GDVS VHW WDWEHVFUEH SK\ VIFIDQY

SD\ HY DQG SIRGXFW 7 KH IQUIDCP HJIQ) DQGP DWMY R WH GCDWVHW P D DQGIQVRP H FDVHV
VKRX@ EH SHURWP HG E\ \WH CD\B HQILQHHUQ) WP IRUH DP S®! IRUKH SXUBRVH Rl EXVIGHW
DCDOWRY

$ IMUMKH XVHXQHW R WH P DAWMUHG GBS IV HFABEQUKHG WH FRP SDQ\ P LI KWEHFIGH \WDVWKH
W KDV EIRDGHUXVHY 7KH P Di Z DQAKH PXMRP HURUSDWHUQANR EH DYDIDE®! |RUD SRUTO
RUMKG LR D ELG VA AP 7KLY XVH FDVH UHTXIUHV D KL KHUMIBQEDUS R DFFXUDR. IRUKH P DV
\WUHG GDB \WWDQ Z DV QHFHWD |RUWH DCDOWF GDMD Z DUHKRXVH MY DSSURSUDWM DWKLY SRIQNV
R FROVIGHUP RYIQJ \WHO ' 0 \R D GO\ VXSSTHU VXFK DV D FRBRIDM ,7 WDP Z KR DUH DGHSW
DWIFNIY P RUH H WQUYH GHYHBSP HOAQMDAYHY 3 XWDQRWHUZ D\ LQMDOGDS P DAY

P D\ KDYH EHHQ JRRG HQRXJ K | RUDCDOWE LOWI KW EXWEDWE P XVWEH SHUHPWZ KHQ WY EHQY
XVHG QD ELGY A MMP 7 KH GDVB VXSSTHABNAV\KHO * 0 \RWH GH WBIYHO
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7DE® ' DW6XSSO ' DWW ( QILOHHUQI DQG' D $ QDO VLV SIHHUGL THHQWRRY
DQG P HWRGV Z KIFK 1QI OXHQFH WHURSWP DOF\ F®1 WP HV

$ 3

3 URVIPW WDQUMIRGHG \R GOV VXSSTHY \WQG \R IGFRUSRUDW P RUH SURFHW DQG \RRCFRP SBI W
WDQWRVH 1Q GO\ HQI IQHHUQ) BDAQ) R D P RUH H] \WQGEHG MUMRQ SHURG Rl RQH RUP RUA
PROKV IUXWH  7KHVH SURWIPN XVH\RRY VXFK DV5' %6 0' 0 6 DBMRUFH ( [ FHOV) 73
HW  DQG UHD XSRQ Z DMUDTBURVFWP DQDIHP HOADQG0 6 3 URWIPMDFNQ) 7DE®I VXP P DU
HV \RRY DQG SIRFHWHY SUHHWHG E\ GV VXSSHY DV FRORDWMG Z W HQJ IQHHLY DQG DCDOVIV

4 # 1& 3

" DV DQDOVW GDVD HQJ IGHHY DQG GDVD VXSSTHY VMIWRQ D FHQRDD) DURQ IQQRYDIRQ UHHGRP
VSHRRKP Z M GDUD VXSSHY RITHUQ) WH P RAFHQRDD DUIRQ FDSDELDIAY GOV DQDOVV
SURGXFLQ) WH | DVMRMAQGRYDUIRQ DQG GDVY HQJ IQHHUQ) VHYIQU DV D WDQUMRQ VSDFH IQ \WH
FHQMU 7 KH FKDUDPWMUMIE VARHQI IV DQG Z HDNGHWHVY Rl HDFK R \KHVH J URXSV DUH VAIRQI ©
IQOHFHGE\ \WHUGDI® Z HND DQG P RQKO MMUDIRQ SHIRGY 98 RUDQ] Q) \KH YDURXY
JURXSVIQWLY ZD\  \WH FRP SDQ KDV DFFHW \R \WH IXQVSHRRKP Rl GHYHBSP HQM DVWAQCRYD
IRQ P HAXP VFRSH GHYHBSP HOADQG BQIHUMP  FRP SB[ SUIRWFW ) RUHYHY QHHG WH
SURWFVWKDV D KRP H 7 KH SUGQFISGI R JUDQULY DCDOWVN DV P XFK IUHHGRP DV SRAME®! HQUXUHY
\KDVIH LQQRYDUMRQ HQJ LQH FRQUXHY VR MY : DM |RUDQDOMEY \R ADELD) H DQG HDUD \KH

U KV EH WDQUMRGHG HQUXUHY \WDWAHQRIDT) DURQ DGGY YDOH Z KHUH IVWKRX@ DQG GRHVQW
IQUQIH RQIBHGERP  DQG FUHDIYIW

YUXWH  * DWBXSSTHY ' DV ( QUILOHHY DQG' DV $ QDO VW VIWRQ D VSHRWKP R
FHOWDA DURQ DQG LOQRYDMRQ | LHHGRP

F7KH' D2 SV &RR\ERRN
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7KH VXSS® FKDIQ P RGHOWDWEZ H KDYH GVFXWHG LOMIDMY KRZ ' D2 SV SIRFHWHY DQG
WRY KHS HOMSBUHY HP SRZHU GDW DQDOVW ZKIBI H HWW D P HDVXUHG DP RXQAR
FHQWDQ DIRQ DQG FROMRORQ WH HQG R HQG GDW SISHIH  7KH VSHRDOVDXFH EHKIQG
" DR SV IV DXR

P DWWG RUFKHWIDMRQ FRQIXRXY GHSE P HOADQG WY P RQVRUQY R! \KH GDVD SISHICH

* DB SV UHGKFHV P DQXDCH I RWHQ RUFHV GO TXDOW DQG AWHDP @HV \WH RUFKHVIRDIRQ R
\WH CD\B SISHIH

) LIXWH 7HVW YHUI\ WDWGDV LRZ V' 1DFW DQG GIP HQVIRQV P DWK EXVIOHW ®RJ LF
WLRXJ KRXVWKH GDV SLSHDOH

YRUHDPS®I ) UXH  VKRZVKRZ WH' DI SV SOMRP RUFKHMDWY WAV DQG P RQWRY
HYHY \AMS R \WH GDMB RSHUIRQY SISHEH 1UBHHQI XS \WHWDP 1URP I QUIFDQAP DQXDO
HIRW7 KH \MAAYHULIHY WDVWARH TXDQIY Rl GO P DWFKHY EXVIGHW @I LIE DAHDFK AU H R \KH
DI SISHIEH ,| D SIREGP RFFXWY DWDQ. SRIQAQ \WH SISHIDH \WH DQDOWFY WDP 1V DBIWG
DQG FDQ UHVROH \KH IWXH EHRUH MGHYHBSV IQR DQ HP HUHGR @ W [ P RQWUQI R
WH CDW SISHEH WH \WDP  FDQ UAVWHDM DQG IRFXV RQ PXRP HU WHTXIUHP HQN IRU
QHZ XSEDWG DQDOWRY

F7KH' D2 SV &RR\ERRN



YLUXWH ' D2 SV HQDEGBN D VXSHSRZ HUP LQGVHWE
P DNH\ RXUFXWRP HUDZ HVRP H

' 9 4 3

7KH JRDOR ' DVIR SV IV \R P IQP I} H RYHKHDG DQG 1UHH G HQIIQHHY DQG DOV \R
IRFXV RQ GHIYHUQ) DCDOWFY R FXRP HY : W DX\RP DIRQ ' Dl2 SV HQDEGN CDW
SIRHWRQDY \R P SIRYH WHU SIRGXAYW B\ DQ REHUR PDIQWCH $ VQIGI CDOW
HQI LGHHUVXSSRW \MQ CDMI DCDOWW Z KR 1Q WD VXSSRW  EXVIGHW SIRHWIRQDY |\
@H JDIQQ) VXSHSRZHY * Dl VXSSTHY  HQIIGHHY DQG DQDOMV WHQ FRGFHQADW WHU
HQHU\ RQWHUSUP DY REMF \WH = P DNQJ FXWRP HY DZ HVRP H

F7KH' D2 SV &RR\ERRN
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3UHYLRXVO\ ZH ZURWH DERXW KRZ PHPEHUV RI ODUJH GDWD
OLRBIUULQJWKWDIERWPEHUV RI WKH VDPH WHDP :H GLVFXVVHG
FRPPX QLFDWLRQ DQG WDVN FRRUGLQDWLRQ EHWZHHQ JURX
WKH PLFUR OHY

HO :H ORRN DW KRZ 'DWD2SV RSHUDWHYV ZLWKLQ D WHDP W
PHPEHU WR WKH QH[W

KHWKHU FHOHEUDWLQJ D WHDPuV VXFFHVV RU FRQWHPSODW
WHDP OHDGHUVKLS DV WKH PRVW FUXFBEDBKIDUGV R DPBPINGHIR@ B A
LQ WKH ILHOG RI RUJDQL]DWLRQDO EHKDYLRU ZKR VWXGLHG
WKLV WKH 20HDGHU DWWULEXWLRQ HUURU 3 3HRSOH JHQHUD
FDQ VHH OLNH OHDGHUV WKDQ WR WKH EDFNJURXQG VWUXF
GHWHUPLQH WHDP SHUIRUPDQFH +DFNPDQuV JURXQGEUHDNL
VRQDOLWLHY DWWLWXGHV RU EHKDYLRUDO VW\OHV 3XW G
PDWWHUV PRVW WR KLJK SHUIRUPDQFH WHDPV LV WKH SUHV
$V: (GZDUGVY 'HPBRXVO\ VDLG 2$ EDG V\VWHP ZLOO EHDW D
'DWD2SV DSSOLHV WKLV SRLQW RI YLHZ WR GDWD DQDO\WLF)
WR LPSURYLQJ DQDO\WLFV TXDOLW\ DQG UHGXFLQJ F\FOH WL
WRUV WKDW EHVW FRQWULEXWH WR WHDP VXFFHVYV

‘H OLYH LQ D ZRUDGHZKOHBHWHIQKKUH R1 D &'2 RU &$R ER XCBEORHX W
RI'\HDUV DJR *DUWQHU SUHGLFWHG WKDW SHUFHQW RI $, !
JRUUHVWHU DIILUPHG WKLV XQDFFHSWDEOH VLWXDWLRQ E\ V
ZKHOP &OHDUO\ GDWD DQDO\WLFV WHDPV QHHG D 2WXQH XS
$IWHU FRQGXFWLQJ LOQWHUYLHZV DQG VXUYH\V RYHU

+%5 -XQH EXLOW XSRQ 5LFKDUG +DFNPDQMuV ZRUN E\ LGHQW
PRVW FULWLFDO IRU WHDP VXFFHVYV

>N K
WRZDUG

283 K Q
SURPRWH SRVLWLYH G\QDPLFV

@B K

QHHGHG IRU WKH ZRUN DQG WKH PDWHULDO UHVRXUFHV UHT
AN3 K

3HU +DDV DQG ORUWHQVHQ WHDPV DUH PRUH GLYHUVH GLVS¢
EHIRUH ORGHUQ RUJDQLIDWLRQV VXIIHU DA\R P HUZ/RAMRUKBRRAL Y
DQGQFRPSOHWH LQKRIURDWLRWLWLFDO HQDEOLQJ FRQGLWLRQ
WKHVH WZR SHUYDVLYH SUREOHPV DQG FDQ UDLVH RYHUDOO
TXDOLW\ RI WKHLU ZRUN SURGXFW

F7KH' DR SV &RRNERRN
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KHAHQWHU S QYXKMAQV R DWW KHFERXOWD 2 ZWIHQH UD@FR X QWG IUFD W |
DQGRPSHWSHREOWUXIJIOWKRQIOLFRDLQV SULRHDNMURNVHINVLIQ
LOQVXITLWHVRGWFB DV RILQG VHAWG/LI THYLERWHDOHWRXOKRYWRULQJ
\RXLQV MWSKHHVHHH WL BRH K LWWKHFHO RV\ARR VR RXFRX®BB QE[SH U L WEERU
\RXUVHOI

,PDIJLQH D WA\SLFDO HQWHUSUYQVHJKWNOOQBOBHOWOMMEHAN LQVLGH
WHDPpV ZHHNO\ VWDII PHHWLQJ

ODQDJHBRG PRUQLQJ HYHU\RQH $V \RX NQRZ RXU QHZ &KLHI
TXHVWLRQV DERXW WKH ODUJH DQG JURZLQJ OLVW RI ZRUN LV
VWHDGLO\ DQG?

(ULFBURGXFWLRQ (QJLQHHU <RXpUH NLGGLQJ PH ULJKW , OR
HUURUV WKDW RULJLQDWHG XSVWUHDP IURP RQH RI RXU GDW!|
GHYHORSPHQW WHDP JDYH PH ODVW ZHHN WRRN KRXUV WR |
UHSRUW , WKRXJKW %LOOuV 93 RI 6DOHVY KHDG ZDV JRLQJ W

3DGPDDWD (QJLQHHU +H\ LI \RX KDG OHW PH WHVW WKH FKD
FRXOG KDYH FDXJKW WKRVH SUREOHPV XSIURQW

(ULFBURGXFWLRQ (QJLQHHU $V , KDYH VDLG EHIRUH WKH RSt
30XV ZH KDYH WR FRQWURO DFFHVV WR SULYDWH +,3$$ GDWD
$ W\SLFDO GDWD DQDO\WLFV WHDP KDV PDQ\ NH\ SOD\HUV ZL
HV 7KHUH PD\ EH SURGXFWLRQ HQJLQHHUV GDWD HQJLQHHU\
O\WWV 4$ HQJLQHHUV WHVW HQJLQHHUV (7/ HQJLQHHUV '%$
DQHFGRWH ZH FRXOG KDYH ILOOHG D URRP IX0OO RI JUXPS\ DC
EXVLQHVV FROOHDJXHV )RU WKH VDNH RI VLPSOLFLW\ ZH SDI
(ULF DQG 3DGPD ZKR FRXOG HDFK UHSUHVHQW PDQ\ SHRSOH
LVVXHV DW ,QVLIJKWY 8QOLPLWHG OHWRMV JHW WR NQRZ (ULF |
PHHWLQJ D WKLUG NH\ SOD\HU RQ RXU GDWD WHDP DV WKH HJ

9R)#QD2/ $5#4)/ . % ' ). YR 1 4). 3)' (435.,)- )A%
5RO 3 IRGXAURQ 3 HUHRIRQMA

* RDY 3 LRMPWDQG SHUHPWKH GDIO JUQG R GHIYHUQ) GDW P IQIP 1} H HURWY DQG FKDRV
6NAY 7 DVNP DM OB EMR HYHY WIQI WK VND

( UE IV \H EDFNERGH Rl GDMB RSHUDIRQY DQG NHHSV WH RSHUIRCDO
VA VIMP V IXQQIQ 7KLY IV D P MRQ FUMFDOUR®! DQG HYHY HUWRU
KDV YIMEIOW ( UE UHIXOUD \INHV FDQY DARGG KRXY :  H KDYH\R
IRULYH ( UE IRUEHQ) D OB EGQADQG LOVHQMMYH \R \WWH QHHGV R
WH CDWD VAHQFH \MDP + H KDV GDUHG \WH KDUG Z D QHYHUVR BW
DQ RQH 1QWH GHYHESP HQAMDP DQ Z KHUH QHDUWH SURGXAIRQ
VA VWPV + H JHW D QB! [P SDWHOANGHEXI JIQ) RWHUSHRSBIY
DQDOMFY + H Z DMV D BWR \IP H BAVSRQEQ) R KLIK VHYHUMY

F7KH' DR SV &RRNERRN



DBWW JHQHUDWG B\ SRRUGDUD TXDDW + H KDV WH XQHQYIDEG! IRE R WEQAQ) 1Q ILRQAR
QUHRRY DQG 93V DQG H SOIQQ) Z KDWEURNH WHUFKDUW DQG JUDSKY ( YHU RUIDQY] DIRQ
QHHEVDQ( UE DQG VRP HIP HV KH LV DQ RYHWXEVFUEHG BAVRXUFH D ERWBIGHFN | GHS® LQJ
QHZ DCDOWFY LOR SURGXPURQ UHTXIUHV ( UEY WP H \WWHQ KLY EDFNBJ R \BMNV Z L@ URZ
ICFUDVMQ) R FOIP H Y D P XGQUDQIXDIH P X@ARROP XGUSOMWRP Z R DQG ( UE KDV\R

P DQDIH DOR \WDW( UE IV DOR D J DAM\HHSHU &RP SBf  UMNL FKDQJ HV DUH RQD DABZ HG Z KHQ
WHUH LV VFKHGX®IG GRZ QIP H @H D BQ) Z HHNHQG

01$-1QBIAl %' ). %R 14). 3) (435.,)- )4%

5RGI ' D' RHU RUSHIKDSV GDWI VAHQIVW, $ QDOWW HE

* RDOY & UHDWM FRROHDWUHY IRUPXORP HLY 1B LEG! GOV DUFKIMAUMUH
6N 64/ (7/ 7RRY GDWEDVHV P DFKICH BDUQIQY

3DGP D IV WWH BUWDWMLEY IGHDV QR DQDOVFY WDVWHYH \KH
EXMQHW 6 KHY DQH SHWIQ DQDOWEY DQG P DFKICH BDIQIQ) \RRY
;. KDAP RIYDMV 3 DGP D IV FUDIY H FMQY QHZ DQDOWRY

© KHJDV ( UE Z DQN VR FRONRCFKDQI H R UHGXFH HURY 3 DGP D
YDOHV D 1G] LEG! GDVB DUFKIWRMNUH WDWADQ EH DEDSWG TXIEND \R
QZ BTXIWHP HOW 6 KH Z DQW VR DAG QHZ. GDVB VRXUFHY DQG XSCEDWM
VFKHP DV HDMO® 3 DGP D I D WRXJ KWBDGHUIQ'$ , DQG GO VAHQRH

6KHuV OHVV LOQWHUHVWHG LQ WKH ,7 LQIUDVWUXFWXUH WKD\
SURMHFW LV DVVLIJQHG 3DGPD VRPHWLPHY KDV WR ZDLW PR
DQG FRQILIJXUH D QHZ GHYHORSPHQW V\VWHP RU JLYH KHU D
ZHHNV RU PRQWKYV IRU WKH SURGXFWLRQ WHDP WR GHSOR\ K
FRPSDQ\pV LQHIILFLHQW SURFHVVHYV 3DGPD KDV WURXEOH N
QHZ DQDOVWLFVY DQG FROOHDJXHV ERRHWI BPRIG PN KSOQMV2 D KGIR
RI HITRUW LQWR TXDOLW\ EXW EHFDXVH KHU WHVW HQYLURQ
DUH DOZD\V LVVXHV WKDW VXUIDFH GXULQJ WKH SURGXFWLR
GDWD IORZV LQWR 3DGPDpV DQDO\WLFV GLVWRUWLQJ UHVXC
DQWLFLSDWH RU DGGUHVYVY EHFDXVH RSHUDWLRQV OLH RXWVI

7)A(/54%!4!703Q "!$73934% [/ 69R7 (%-3"'//%$0%0,%

7 KH VAXDMRQ\KDVWZ H VHH SO\ 1Q) RXVZ W ( UF DQG 3 DGP D UHSHDW IQP DQ RU DAY} DMRQY
Z H HQFRXQMU 3 DGP D DQG ( UE KDYH GLIHHQASUHWXUHY DQG SURIMAY |, QDGHTXDW Z RINGZ
SURFHWHV SUHYHOARHP 1URP GRIQI WHUEHWZ RIN 7 KHWDP OFNV \KH \WMKPMXUDADQG FRQ

W[ \WDO/XSSRWCHRHWDW R HQDE®! VXFFHVWIXOMDP Z RIN

,P DJIQH WDVWKH 9 IFH 3 UMGHQAR 0 DUNHMZ P DNHV DQ XU HQABHTXHVWAR \KH GOV DQDOMEY
WDP 2, GHHG QHZ GDW RQSIRIMJEIOV $6$3 3 $WQUIKW 8 QTP WG \WH SURFHW IRUFIHDIQ)
DQG GHS® [Q) WHVH QHZ DQDOWEY Z RXG JR VRP HKIQ) @\H \KLY

F7KH' DR SV &RRNERRN



7KH QHZ UHTXLUHPHQW IDOOV RXWVLGH WKH VFRSH RI WKH
WKH DQDO\WLFV WHDP &KDQJLQJ WKH SODQ UHTXLUHV GHSD
RI' D QHZ EXGJHW DQG VFKHGXOH OHHWLQJV HQVXH

3DGPD UHTXHVWV DFFHVV WR QHZ GDWD 7KH UHTXHVW JRF
DFFHVV DIWHU VHYHUDO ZHHNV

3DGPD ZULWHV D IXQFWLRQDO VSHFLILFDWLRQ DRSDVXEPLYV
5HYLWARDYB% ZKLFK PHHWV PRQWKO\ $ NH\ SHUVRQ LV RQ Y
IHDWXUH ZDLWV DQRWKHU PRQWK

3DGPD EHJLQV LPSOHPHQWDWLRQ 7KH FKDQJH WKDW VKH |
FHQWO\ GHYHORSHG UHSRUW 1RW NQRZLQJ WKDW VKH ZULW
3DGPDuV WHVW HQYLURQPHQW GRHV QRW PDWFK 2SURGXFW LI
FRUQHU FDVHYV

7HVWLQJ RQ WKH WDUJHW HQYLURQPHQW EHJLQV +LJK VH)
KDQGV RQ GHFN®* VLWXDWLRQ SXWWLQJ WHVWLQJ WHPSRUDU

2QFH WKH ILUHV DUH H[WLQJXLVKHG (ULF UHWXUQV WR WH
LVVXHV LQ WKH DQDO\WLFV (ULF IHHGYV HUURU UHSRUWYV EDF
GXFH WKH LVVXHV EHFDXVH WKH FRGH GRHVQuUW IDLO LQ WKF
VLIQLILFDQW HIIRUW UHSOLFDWLQJ WKH HUURUV VR VKH FDQ
IHZ WLPHV XQWLO WKH DQDO\WLFV DUH GHEXJJHG

$QDO\WLFV DUH ILQDOO\ UHDG\ IRU GHSOR\PHQW 3URGXFW
GHSOR\PHQW ZLQGRZ DYDLODEOH LV LQ WKUHH ZHHNV

$IWHU VHYHUDO PRQWKY KDYH HODSVHG WRWDO F\FOH WL
QHZ DQDO\WWLFV ZRQGHULQJ ZK\ LW WRRN VR ORQJ 7KLV LQI
VDOHV IRU WKH FXUUHQW TXDUWHU LI LW KDG EHHQ GHOLYHL

(YHU\ RUJDQL]DWLRQ IDFHV XQLTXH FKDOOHQJHV EXW WKH L
DWLRQ ZH GHVFULEHG LV QRW PHHWLQJ DQ\RQHWV QHHGV 'D
KRZ WR FUHDWH DQDO\WLF LQVLJKWY 7KH\ GLGQUW H[SHFW )
WZHQW\ OLQHV RI 64/ 7KH SURFHVV LV D FRPSOHWH KDVVOH
HUQDQFH DQG DFFHVV FRQWURO DQG WKHLU EDFNORJ LV HQV
IUXVWUDWHG

EHFDXVH WKH\ ZDLW IDU WRR ORQJ IRU QHZ DQDO\WLFV :H F
HOQMR\LQJ WKHPVHOYHYV

7KH TUXVWUDWLRQ VRPHWLPHYV H[SUHVVHV LWVHOI DV FRQIOI
OLNH D WHDPZRUN SUREOHP 1R RQH JHWV DORQJ 3HRSOH D!
WLRQV ,I PDQDJHUV ZDQW WR EODPH VRPHRQH WKH\ ZLOO S

$W WKLV SRLQW D PDQDJHU PLIJKW WU\ EHHU GRQXWYV DQG \
RUGHU WR VROYH WKH 2WHDPZRUN LVVXHV3® LQ WKH JURXS ¢
JURXS WR ZROWORPRUBQG FEKUMIWEKOQNLQJ VWHPV IURP WKH ID
WRKRREHMWZHHQ TXDOLW\ DQGJHADFGOIWWW LNREX FDQ KDYH ERWK

F7KH' DR SV &RRNERRN



7KV \WMDP PNV \IWH FUMFDCHQDEGRY FRQGMRQY R VXFFHW \WDW DDV DQG 0 RWWQVHQ IGHQWY
IHG : HUHFRP P HQG D SURFHW RUHQIMG VROMRQ WDWDGGUHWHY HYHY RCHY JRD® DQG SUL
RUMAV FRRUBCDWV VBV SURYIVIRQY UHVRXUFHY DQG FUHDMMY D VKDUHG UHDDW 2 XUP HWRG IRU
WUQQ) D EDQG R VIXDEEMR GDW SIRHWRQDY IQR D KLIK SHURWP DQFH\WMDP LY FDEBIG' DVl
2S5V 9% \WHZD\ L\ RXDHQHZ \R\WH\MP ' DR SV 1V \KH KRWMAKIQ) 1Q GDWD VAHQRH

'$7$236 ,03529(6 7($0: 25.

" DR SV VKRWMQV WH P\ FG! P H DQG LP SURYHV \WH TXDOWV R GDVD DQDOMFY ' DB \WDP V/
WDWER GRAXVH' DVER2 SVP D\ W VR UHGXFH \WH QXP EHUR! HURY B\ EHIQ) P RUH FDXURXY
DQG FDUHXO,QRKHUZ RBY VBZIQ) GRZQ ' DVIR SV KHSV RU DQY] DIRQY [P SURYH GDVU TXDDW
ZKIBI JRQI IDAMU 7KLY P LIKWHHP [P SRMEGI XQUD RX BDUQP RUH DERXVWKRZ ' DR SV
DSSURDFKHV DQDOWFY GHYHESP HQADQG GHSE P HQW

" D2 SV IVD VAR P HWRGREJ IHV VXSSRUMG B\ \RRY DQG DXWRP DIRQ 7R VD IWQRQH
EUDW \KIQN $ J IBI GHYHBSP HQV  HY2 SV DQG BDQP DQXIDAMUQ) LH  \ABMYAMFDCBURFHW
FROARY DSSMHG R GV DQDOWFY ' D2 SV FRP SUHKHQGY WDWHQMSUVHY OrH 1Q D P XGMOQ
JXDIH P XGMRROKHMUIRI HQHRXY HOYILRQP HQWZ W FRP SBf ZRIN®BZV 7R IP SBP HQN

" DR SV H \WQG\ RXUH M) HQVILRGP HOAR DD QZ W' DR SV SUQAISGN $V ZHKDYH

Z IMHQH WQUYHD \ RX FDQIP SBP HQNV D2 SV E\ \ RXWHDIQ VHYHQ WMSV RU\ RX FDQ DGRSW
D' D2 SV3OMWRP IURP D WILG SDW YHQGRU ,Q RXUH DP S®I FDVH ZH DUH JRQJ \R DWXP H
WDWOUIKW 8 QTP WG EHIIQV XMIQ) WH' DR SV3OWRP 1URP ' Dl MKHQ ) IWAWZ HEOGH
VFUEHKRZ ' DR SV DEGUHWHVY WH SURFHW  UHVRXUFH DQG IQIRUP DUIRQ VKDUQ) FKDABIQI HV DW
QUKW 8 QIP WG 1 H WZ HEOIGHVFUEH DQ DLDOWFY CHYHESP HQMBSURVIPWDWQULI KW 8 QTP WG
XMQJ ' DA SV

$141/03*%/ " ~>PI"3421 #4). ' @BU0!214). " 1.$1,) .).' 2%% 3%
% 6)2/ . - % 43

( QMSUMHY \WDWARTGRFDW GHYHESP HOADQG SURGXFURQ RQ\WH VOP H WA VWP 1DFH D QXP EHU
R WXHY $ QDOWEY GHYHEBSHWY VRP HIP HY P DNH FKDQJ HV \RDWAUHDIM MGH HIHRW RUEUDN
DQDOVEY ' HYHBSP HQAFDQ DOR EH SUIRFHWRUIQMQUYH 1P SDRI) SURGXRIRQ SHURWP DQFH
DQG TXHY UHVSRQUH WP H

" DIBR SV SURVIGHV SURGXPURQ DQG GHYHBSP HOAZ M GHAFDWG A VWP HQYILRGP HON 6RP H
HOMBUVHY VINH KLY \AMS EXWDIOR DD QWHVH HYLRQP HQW * HYHBSP HOAKVHY FBXG
SOURIP V Z KIB! SIRGXRIRQ XVHV RQ SUHP * HYHBSP HWKVHY FBIDQ GO\ Z KB SURGKRIRQ
XVHV UDZ CDW 7 KH @ANR RSSRUNQUIAN | RUP VDD GP HQADUH HQGBMY ' DMBR SV UHTXILHV \WDW
VA VWP HOYILRGP HQW EH DI QHG ,Q RWHUZ RGV DV FEVH DV SRME®! \R IGHQIFDO 7 KH P RUH
VP IOU \WWH HDVIHUMWZ LOFH \R P LJ UDW FRGH DQG UHS@DWM HURY 6 RP H GLYHU HQFH IV GHRHY
VDU ) RUH DP SB! CDWD JLYHQWR GHYHBSHWY P D\ KDYH \R EH VDP S®IG RUP DVNHG |RUSUDRIFDO
RUJRYHUEDQRH BHDVRQY

YUXWH  EHBZ VKRZV D VP SOIHG SURGXRIRQ HYILRGP HOA7 KH A VAMP \ADQUHLY 11BNV
VHEXUHD XMIQJ 6) 73\ WARUAV 1BV 106 DQG X\M) HY D 5 HOVKILWFOOMMU WDOR XVHY' RANHU
FROEICHY DQG LXQV VRP H3\ WRQ 3 URGXPURQ DB DUH IRZ DLGHG \R D 6 OFN FKDQQHAQ
UHDOWP H 1 RWM WDVWZ H FKRVH DQ H DP SBI EDVHGRQ$P D RQ:  HE 6 HYIFHV EXWZ H FRXG
KDYH VHBRMG DQ. RKHURRY 2 XUH] DP S®! DSSTHV Z KHKHUH WRKCRBI\ IV $] XU * &3
RQSUP RUDQ \WIQ) HOH

F7KH' DR SV &RR\ERRN



YUXWH 6P SALHG 3 IRGXFURQ 7HFKQLEDO QYLLRQP HQW

" DB SV VHI P HQW SUIRGXRIRQ DQG GHYHESP HQAQR VHSDUDM UHBDVH HOYILRQP HON £ VHH
YUXH  ,QRXUSDUDGQFH D UHBDVH HYMURQP HONGFOGHY D VHAR KDUEZ DUH BVRXUFHV

D VRI\Z DUH \RRBKDIQ GO DQG D VHRXUMY 9 DX KIFK VRUAY HQFY SWG VHOUMYH DFFHW
FROURAQRUP DURQ @NH XVHODP HY DQG SDWZ RGV IRIRRY 2 XUSURGXFURQ HQILQHHU ( UE
P DQDJI HV \KH SURGXPIRQ UHBDVH HOYLRQP HOW3 URGXPIRQ KDV GHAFDWMG KDUEZ DUH DQG VRIW
Z DUH UVRXUFHV VR ( U FDQ FRORRCSHURWP DQFH TXDOW J RYHUDQRH DQG P DQDIH FKDQIH

7 KH SURGXPURQ UHBIDVH HQYILRGP HQWY VHRXUH + \KH GHYHBSHY GR GRWKDYH DFFHW R W

7KH GHYHESP HOAMDP  UHFHLYHV IW RZ Q VHSDUDW EXWATXLYDBIQAHBDVH HOYILRQP HOW

P DQDUHGE\ \WH \KILG [P SRUDQWP HP EHUR RXUMDP &KUY ,QUIKVS QTP MMQY' D2 SV

( QIQHHU &KUY DOR [P SBP HQN \KH QI UDVAKPMUH WDWDEVAMDRW \KH UHBDVH HOYLLRQP HOW
VR \KDV/DCDOWEY P RYH HDVI® EHE HHQ GHY DQG SIRGXAIRQ :  HOGHVFUEH KLY [ XUKHUGRZ Q
EHBZ $Q H DI WDP P HP EHU ZIW' D2 SVWNG' FDQSHURWP \KH' DR SV HQIIQHHU
IQJ IXQRPRQ EXWQ RXUMP SOIHG FDVHWMG  DGAQ) D SHYRQ Z LOEHWHULGMDW KRZ \WH
URGN | VYR HWHU

YJUXWH 3 URGXFWRQ DQG GHYHBRSP HOWP DIQWIALO VHSDUDWA EXVHT XLYDBIQWHQYL
RQP HQW  7KH SIRGXFWRQ HQJ LQHHUP DQDJ HV WH SURGXFWRQ UHBIDVH HQYLLRQP HQW
DQGWH' D2 SV ( QU LOHHUP DQDJI HV WH GHYHE&RSP HQWHBIDVH HQYLLRQP HQW

F7KH' DR SV &RRNERRN



&KUY FUHDWV D GHYHBSP HOABHBDVH HOYILRQP HOAKDWP DUWKHV \WH SURGXFWRQ UHBDVH

HMLRQP HQW7 KLY DO QP
SURGXRIRQ 3 HU) LIXUWH

HONHGXFHVY IWXHY Z KHQ P LJUMQ) DQDOWFY IURP GHYHBRSP HONWR
\KH CHYHRSP HOMOVURQP HOAKDY DQ DWRFIDWG VHEXUMY 9 DXOV

IMVIANDNH \WH SURGXPIRQ HOYLRQP HQW: - KHQ D GHYHBSHURJV IQR D GHYHBSP HQAZ RUNVSDFH
\KH VHEXUAY 9 DXOIBURYIGHY FUHGHQID® | RUKH \RRY 1O WWH GHYHBSP HOABHBDVH HOYLRQP HQW
© KHQWH FRGH VHDP BM/D P RYHV R SURGXPURQ WH SURGXPURQ 9 DXOWXSSTHY FUHGHIDY
IRUKH SURGXPAIRQ UHBDVH HQYLLRQP HOW

YUXH  EHEZ LOMADWY \KH VHSDUDM EXWHT XLYDBIQNBURGXRIRQ DQG GHYHESP HQAHBDVH
HOYILRQP HQW 1 \ RX DUHQWDP LIDUZ W 2HQYILRGP HQW 3 \WIGN R \KHVH DV GVFUAM VR DUA

DQG KDUZ DIH\A VP V Z

W HTXLYDBIQANFRQ L XUMRQ \RRY DQG DU

YUXWH ' D2 SV VHIP HQW WH SURGXFWRQ DQG GHYHBRSP HQWZ RUINVSDF
HV LR VHSDUDWA EXVHT XLYDBIQWHBDVH HQYLLRQP HQW

Y%HRUH Z H FRQIDXH DQ. IXUKHU GMY IRP DD DGG & KUV ViR \WH WDP

&+5,6 ' $7$236 (1* ,1((5
5ROI &\ FOI 71P HDQG 4 XDONV 2 SWP [ HU
* RDY 6 HXS DQG P DIQIIQ GHYHBSP HQMQYLRQP HQW DFFHBUDM DQG HOVH GHS® P HQW

6N@ ' HY2 SV FBXG,7 '

DD, WRKHQ VHEXUMY

&KULV XVHV 'DWD2SV WR FUHDWH DQG LPSOHF
HQDEOH VXFFHVVIXO WHDPZRUN 7KLV DFWLYL
QH[XV EHWZHHQ GDWD DQDO\WLFV GHYHORSP
JQVLIKWYV 8@XIALLMVING R Q H LFPIS\WW K M/ [P @ WWD Q G
UHVSHPFWREHUY Rl WKH GDWD WHDP +H FUHDV
QLVPV WKDW HQDEOH ZRUN WR IORZ VHDPOHYV
SURGXFWLRQ &KULV PDNHV VXUH WKDW HQYL
WKDW HYHU\RQH KDV WKH KDUGZDUH VRIWZD
RWKHU UHVRXUFHV WKDW WKH\ QHHG +H DOV

F7KH' DR SV &RRNERRN



VRI\® DUH FRP SRQHQV FUHDWMGE\ WDP P HP EHY \R SURP RM UHXVH = D FROVGHIDE®!

P XUB0HUR SIRGXKAIYIW ,Q RXUMP SBIH DP S®I &KUYV P DRI HV WH \BVNV \WDWARP SUVH WH
SUH UHBDVH SURFHW 3 DGP D DSSUHAIDWY KDYIQ) & KUV RQWH \WDP  EHFDXVH QRZ VKH KDV
HYHY \WIQ) \KDVWAKH QHHGV Wit FUHDW DQDOMFY HIIIFHQ® RQ D VHDO VHWIEH EDMYV ( UE LV KDSS\
EHFDXVH' DW2 SV KDV WIHDP @HG GHS® P HOAVDQG H SDQGHG W) KDV UDIVHG ERW CDW
DQG DQDOWFY TXDOW $ CAMRCD® \WHUH LV P XFK J UHDWMUYIMELDN [QWR \KH DUVDRW DQG &IV
UHDWG \R DCDOWFY  Z KRWHULQ GHYHESP HQVSUH UHBDVH RUIQ SURGXAIRQ |, FEDUWDW
&KW IVDNA SO\ HUIQIP SBP HQIY ' DR SV / Y GYH GHHSHUIQR KRZ IWHD@ Z RNV

I $141/03 Z+)4#( % [P! 2%% 3% % 6)2/ . - % 4Q7 / 2+30! #% ! . $
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2 XUGHYHBSP HOMVDP 1Q) UXWH  FROWV R &KUY DQG3DGEP D ,Q D UHDOZ RS HOMSBUVH
\WHUH FRX@ EH GR) HQV RUKXQGUHGY Rl GHYHBSHY * D2 SV KHSV HYHY RQH Z RUN DV D \MDP
B\ PIQP 1] LQJ \WH DP RXQAR UHNH\ 1Q) UHTXILHG VR \KDWDCDOWEY P RYH VHDP GM/O [URP
GHYHBSHUWR GHYHBSHUDQG [QR SURGXRIRQ ' DB SV DOR RU DQYJ HV DR VR \KDWIVNY
UHP DIQ FRRUBICDIMG DQG\MDP P HP EHY DA DIIGHG 7 KH IRXQEDMRQ R \KHVH Vi GFKURQY) HG
DR 1V D YIWXDCY. RINVSDFH FD@IG D 2. WKHQ?

$ . MFKHQLY D GHYHEBSP HQAZ RUWSDFH Z W HYHW \MIQJ \RDVWDQ DQDOMF GHYHBSHUUHT XILHY
WARQEBIQV KDUEZ DUH VRIEDUH WRRY FRGH Z W YHWRQ FROWRO DQG G $ . WRKHQ SRIQW
\R D UHBDVH HOYURQP HOAZ KIEK JLYHV MDFFHW \R DQR! \WH UHVRXUFHY DWRFLDWG Z M \KDW
HOYURQP HOAS . IWKHQ DOR HIRUFHV Z RINGZ. DQG FRRUEICDMY \BMY

7KH SURFHWIQJ SISHIRHV |RUDQDOMEY FROUARI D VHUHY R VAMSV \WDWRSHIDW RQ G\ DQG
SURGXFH D UHVX@V:  H XVH \KH WP 23 ISHEH R HOFRP SDW DOR \WHVHVBVNY $ ' DR SV
3ISHEH HOFDSVXOWY DOKH FRP SB[ W R WHVH VHTXHGFHY SHURWP V \KH RUFKHVIDUMRQ

Z RUN DQG MV \KH UAVXAOV 7KH ,GHD LV \WDVWDQ, DQDOWF \RROKDWA/ [QYRNDE®! XQGHUVRIE DUH
FROWRCFDQ EH RIFKHDMGE\ D' D2 SV 3ISHIEH . WFKHQY HDE®I\WDP P HP EHY/ R DF
FHW P RGN DQGH HRXWM ZRINGBZ 3ISHIHY $ P SGI 3 ISHIDH IV VKRZ Q1Q) LIXUA
3ISHIHV DQG WH FRP SRHQN \WDWARP SUVH WHP  DUH P DGH YIMEG®I Z MKIQD . WKHQ 7KLY
HQPRXUDI HV UHXVH R SUYIRXVD GHYHBSHG DQDOWEY RUVHWYIEHY & RGH UHXVH FDQEH DI QUL

FDQADRRUIQ UHGXFIQ A\ FOIIP H

) LIXWH $ VIP S®I' D2 SV 3 LSHOOH LV IHSUHVHOWG E\ D GLLHFWG DR\ FQF JWDSK
'$* ( DFK QRGH LQWH JWSK LV D VHTXHQFH RI RUFKHVWDWIG RSHUIDWRQV

. WFKHQV VKRX@ DOR W KV® FRXS®! R YHWIRQ FRQAMRO, QUKW 8 QTP WG XVHV* W : KHQWH
GHYHBSP HQAMDP Z DOV \R WBWZ RINRQD GHZ. IHDWUH \WH, LQADIQIDM D QHZ. FKIG . WK
HQZ KIFK FUDWMV D FRUHVSRQAQD * IMEWDQRK © KHQ\KH IHDWUH LV FRP SBAM \KH . WKHQ LY
P HU HG EDFN IR W SDUHQW MKHQ IQUIMGY D* WP HUH 7KH . MKHQKIHDUK\ DDIQV Z MK
\WH VRXUFH FROARCEWDGRK WHH ) UXWH  VKRZVKRZ . WRKHQ FUHDMIRQ GHBMRQ FRUMVSRQGY
\R D YHWIRQ FROMRCEWDQFK DQG P HUH

F7KH' DR SV &RR\ERRN



Q Q
N
. WKHQV P D\ EH SHYIMMOARUMP SRIDY \WH. P D\ EH SUYDWW RUVKDUHG GHSHQAQ) RQWH
QHHGV R D SIRWPWS FFHW\R D . WFKHQ LY @ MG \R D GHVLI QDWMG VHWR! XVHY RU2. WRKHQ
\ABA 3 7 KH 9 DXOWQ D UHBDVH HYLRGP HOAUXSS@HV D . WRKHQ Z M WH VHWRL XVHILDP HY DQG
SDWZ RUBV QHHGHG R DFFHW \WWH HQYILRQP HOARRBKDIQ

" DIBR SV HP SRZ HY DQ HOMBUMH \R SURYIGH SHRS®! DFFHW \R GOV HIP ICDUQ) J DWNHHSHY
$V P HQIRGHG DERYH GHYHBSHY DFFHW \MAEDD [URP Z WIQD . MKHQ ,Q DCRWHUH] DP S®!I
D 3 ISHEH FRX@ H WDPWEDWD 1URP D GO\ @NH DQG FUHDWM D GDVY P DWARUIOWIG! KDWHYHY
$EMY[ 7DEGDX DQG( [ FHOVHWY IQWH EXVICHW XQW ' DVIR SV SURP RV DQG HQDEGN GO
GP RADW DURQ SURVIGIQU HYHW RQH DFFHW/ \R WH GDVB UHBIYDQAR \WHURRE © KHQ2VHD VHU
YIEHE UHSOFHV 23 DWNHHSHY 3 P RUH Z RUN J HW GRQH 1Q SDUDBICDQG DCDOMFY GHYHBSP HQW
A\ F®! P H DFFHBLDWY L QUEDQ®

) LIXWH (UF &KUY DQG 3 DGP D HDFK KDYH SHWRQDO. WWKHQV
RW DQY HG LQ D KIHDUFK\ WDWD@J QV Z I WHUZ RUINIRZ

F7KH' DR SV &RRNERRN



)UXWH DERYHWRZVD. MKHQKIHDUWK\  7KHEDVH. MKHQ L 2GHP RBSURGXRAIRQ® Z KIFK
SRIQNV R \WWH SURGXFIRQ UHBDVH HQYILRQP HONGHVFUEHG HDUHU 7KLY . \WWKHQ LV ( URY Z RN
VSDFH  DQG WACDEG®N KIP \RR FRRUEICDW KLY [QMDRNRQY Z I WH GHYHBSP HOAMDP 7 KHUH
VRQD RCH . MKHQ FRUHVSRQGQ) R (- URY SURGXFURQ UHBDVH HOYILRQP HONVL R WAUDMYH
ZRIN\INHV SOFH 1Q SIRGXAIRQ ,QAMMDG  WICN Rl 2GHP RBSURGXKRIRG DV D P DOXIDRMUQY) |&Z
Z KHH DWHP E® @HV IXQRQ D W KW/HKHGX®!

&KUMIZ ROWSDFH IV D . IWKHQ FDIIG2GHP RBGHY @ 7KH 2GHP RBGHY? . IWKHQ LY \WH EDVHIH
GHYHESP HQAZ ROWSDFH DQG IMBRIQV \R \KH GHYHESP HQABHBIDVH HYLRQP HQAQWRGXFHG
DERYH DWKHERWRP R ) UXUH ,QRXUH DP S®! &KUM LWRKHQVHYHV DV D SUH UHBDVH
VABUIQJ DUHD Z KHUH P HIHV IURP QXP HURXV FKI GHYHEBSP HQW WKHQY FRQVRIEDWM DQG
QM UDW EHRUH EHQ) GHS® HG\R SIRGXAIRY © W UHBDVH HQYILRQP HQV DDIGHG . IWKHQY
GRQYKDYH \R GR DQ \KIQ) GlLIHHQARUVSHADARUP HU HY DFIRW UHBDVH HQYLRGP HQW YHWXV
P HJHV Z WIQ D UHBDVH HYLRGP HOW

( YHU GHYHBSHUGHHGY D Z RIWSDFH VR WH P Di Z RUN SURGXPUYHD Z WRXWE SDRUD) RUEH
IQU IP SDRMGE\ RKHY $ . WFKHQ FDQ EH SHYMMOMDNH D SHYRQDZ RIWSDFH RUWP SRUDUY
WG \R D VSHALLIE SIRVIFW2 QFH . WFKHQ FUHDMRQ LY VHWKS \WWDP P HP EHY FUHDWM Z ROWSDFHV
DV GHHGHG 7K1V 2VHD VHYIEH DVSHPWR ' DMBR2 SV HIP LDV \KH WP H \KDWEHYHBSHY XVHG \R
Z DIWRUM VWP V GDMB RUDSSWRYDY ' D2 SV HP SRZ HY GHYHBSHW \R KIVWKH J URXQG IXQRIQ)

Q)UXWH  3DCP DKDVFUHDIMGWH . WKHQ2GHYBNWKHQ? 3DGP DY . MKHQ FDQ BIYHDIH
3 ISHIEHV DQG RKHUVHWYIEHY FUHDWMG B\ \WH GHY \WMDP

$141/033% 2% ! 498 5392 | #4)6)49

© M P XQB®! GHYHBSHY VKDUQ) D UHBDVH HQYLRGP HOMKH' D2 SV 3 OWRP \VHJ UHI DMV
GHYHBSHUDRIW ) RUH] DP S®I DOR WH GHYHESHU. WFKHQY VKDUH WH 5 HOVKIWFOMMU
VKRZQIQ) XM 1 RM WH QRUBMRQ 28 XUHQWIWKHO 2 DWRFIDWMG Z W 5 HOVKLW) L]
XUH (DK GHYHBSHUKDV D 5 HOWKUVWAKHP D Z WIQ WH FOMMUIGHQMEG B\ WHU. MKHQ
QP H ) RUH DP SBI DQDFFHW E\ 3 DGP D Z RX@\BAU HVD VAKHP D IGHOMHG B\ KHUXQTXH

. WKHQ QDP H2GHYBNWKHQ?® 7KH' D2 SV'3 OMRP XVHV . WIKHQ QDP HY DQG RKHUIGHQIML
HOY VR VHJ UHI DM XVHUDRIYIW Z WIQ D VKDUHG UHBDVH HOYLRGP HOAG HJ UHI DARQ KHSV NHHS
HYHW RQHY Z RUN IVROWG Z KIBIH VKDUQ) GHYHESP HOABVRXUFH

6 @FNP HWDJHV D VP OO VHIBIDMGE\ . MKHQ IORXU) UXWH  H DP SBI 1 RMKRZ SIR
GXPURQ DB DUH GUHRMG \R \KH 6 OFN FKDQQHY' 2 [P SBHURYE DQG2 1P SBDBWW 3 Z KIBI GHY
DBRW DUH VHQAR D NYWKHQ VSHALLLE 6 OFN FKDQGHO 7 K1Y SUAYHON SIRGXRIRQ IURP VHHQJI DO\
GHY UHDWG VOFN P HWWDIHY VWDOR SUHYHQW WH GHYHBSHWY IURP UHFHIYIQ) HDFK RIWHUY 6 OFN
P HAWDIHV $ BRW FRX@ HDVO EH P DQDI HG RQD P XFK IIGHUJ UDIGHG BIYHAL UHTXILHG
$141/0314).3) (435.,)- )4%

/ HY GRN DWKRZ ,QUIKW 8 QP WMG LV QRZ XU IQJ D' D2 SV 3OMRP \R GHYHBS DG
GHY HUDCDOWFY Z W P IQIP DOR\ F®! WP H DG XQUXISDWHG TXDDW : HOZ DOWURXIK DQ
HDPSBI R KRZ ' D2 SV KHSV \WDP P HP EHY ZRWN \RIHWHU R GHS®  DQDOWFV IOR
SURGXAIRQ

7 KIQN EDFN R \WH HDUHUBHTXHWE. \WH 93 R 0 DUN-MZY IRUEGHZ DQDOWEVS ' D2 SV FRRU
QDM \KLY P X@AMMS P XAVSHWRQ DQG P XAWHQVILRGP HOAZ RINGZ. DQG P DQDIHY WURP

F7KH' D2 SV &RR\ERRN



ICFHSURQ \R GHSB\ P HQW 7KH , QWKW 8QIP MMG ' D2 SV SURFHW DGAUHWHY WLV
UHTXIUHP HONQ M \AMSV

3490 > L 34! 24). ' &/ - ! 4)#+%

7KH $J1B1 6 SUQMP HHMQ) FRPPIW W WH QHZ THDWUWH IRUWH 93 R 0 DUNMQJ 1Q \WH
XSFRP  1QJ MADMRQ 7 KH SURMIFWP DQDIHUFBHDWV D - ,5$ \IFNHW

3490 2L #2% 4)/ . | &A( %$Y6% [ 0- % 4 +)4#( %

QD IHZ PIQXAMY 3DGP D FUDMY D GHYHESP HOA! MKHQ IRUKHWHD DQG JHW \R Z RN
&KUY KDV DXVRP DWMG \WWH FUDIRQ R . MKHQY W SURYIGH GHYHBSHY Z W WH \MACDW
UHVRXUFHV DQG * IMEWDQRK WDWIKH. QHHG 3DGP DY . WKHQ LV FD@BG 2GHYB. MIKHG  VHH
) IXWH

| 3DGP D\BNHV D \MFKQEDCUMN \KDWERHVQYZ RUN RAWMKH FDQ DEDQGRQKLY . WKHQ DQG
VABWRYHUZ W D QHZ RQH 7 KDWAITHAYHO GHBMA WH [IAY IWEUDGFK DQG AW DU DIQ

ZMWDQZ RCH
3490 @L )- 0,% % 4! 4)/ .

3DCP DY . WRKHQ SURVIGHY KHUZ W 3 LSHIRHY WDWAHLYH DV D W QUEDQMAKHDG AIBWRQ \WH
QZ SURIDELDY DQDOWFY 3 DEP D SURFXUHY WH MAWEDD VKH QHHGY GH IGHQMHG DQG
FRQLI XUV \RRBKDIQDFFHW 6) 73 6 5HOKIWE  IRUKHU. IWKHQ 3 DGP D IP SBP HQW WH
QHZ DQDOWPVE\ P RGN Q) DQH, MIQY 3ISHIGH 6 KH DCGY DAGMRGDOMAN \R KH H IR
VXU FKHANGQ) \WDWORRP 1QI GO LY FBIDQ DQG YDAS 6 KH Z UMMV MV IRUHDFK VBT H R

( 7/ SURFHVMQI VR HQUXUH \WDVKH DCDOWFY DUH Z RINQJ 1URP HQG\R HQG 7 KH WAV YHUL\
KHUZ RUN DQG Z L@DOR (XQ DV SDWR \WWH SIRGXRIRQIGZ. + HUGHZ 3 ISHERHV IGFOCH
RUFKHVADMRQ R \WH GD\B DQG DQDOWFY DV Z HODV DOMAN 7 KH WMV GUHAWP DI HY DQG
DOWW R KHU. MIKHQ VSHALLE 6 OFN FKDQQHO: W WH H] \MQUYH WMD) 3 DGP D NGRZ V WDW
KHUZ RN Z LOP L] UDW VHDP BMD [QR SURGXRIRQ Z W P 1P DCHIRWRQ ( UFY SDW1 RZ \KDW
UHBDVH HQVILRGP HQW KDYH EHHQ DD GHG VKHY FRQIIGHQAKDVYWKHUDCDOWRY Z RN 1O \WH

B HVHQYILRQP HQW

%H RUH VKH KDQGV Rl KHUFRGH IRUSUH SURGXRIRQMBIIQ) 3 DGP D IWMKDV \RP HIH GRZ Q
IURP 2GHP RBGHY® . IVWKHQ VR WDW/KH FDQ LM UDW DQ. UHBIYDQWAKDQJ HY KHUFRZ RUNHWY
KDYH P DGH IQFH KHUEWDORK. 6 KH UHXQV DOKHUIMMN AR HQVXUH D FBDQP HUH | WHUH LY D
FRUGPWOQ\WH FRGH P HUH WH' DIl SV3OMRP ZI@SRS XS D \KUHH SDQHCB , \R HQDE®!
IXUKHUIQYHMN DMRQ DQG BAVROMRQ : KHQ3 DGP DIV DG, VKH XSO DQG BHDWLI QV \KH
5% WENHW, | \KH CDB\WDP Z HUH @ HU \WWH QHZ DQDOWFY FRX@ EH KDQGHGRI! IURP SHIRQ
R SHYRQ [QD @H Z W HDFK SHYRQ DEAQ) WHUSIHFH RUSHURWP 1Q) \WHUMAS [Q\KH
SURFHW

3490 AL 02%2% % 3%

,QRXUMP S®I H DP S®! &KUY VHYHV DV WH SUH UHBDVH HQIIGHHU : W D IHZ FOFNY &KUYV
P HUHV3DGP DY . MKHQ2GHYB. WWKHF EDFN IQR WH P DIQ GHYHEBSP HQW WKHQ

2GHP RBGHY 2 IQUIMGY D* P HUH $IWUKH P HUH WH 3 LSHIDHV WDV DGP D XSCDWG DUA
YIME®! 1Q & KUM MKHQ 1 &KUY 1V KDQGY RQ KH FDQUAYLHZ 3DGP D Z RIN FKHAN DDAV
UHXQ KHUWMN RUHYHQDGG D 1HZ WMV R KLV RZQ SIRYIGIQ) RQH DMAAMS R 4 $ RU
JRYHEDQRH &KUY FUHDMY D VFKHGX®HWWDWRGFH HQDEGIG Z IQDX\RP DIFD® XQ\WH QHZ
3ISHIH HYHY 0 RQED\ DW DP : KHQ&KUWV LV VDIMIIHG KH XSCDMY DQG BHDWAI Qv \KH
5% WENHWOMIY ( UE NQRZ \KDVWH IHDWUA LV BDG. IRUGHS® P HOWV

F7KH' DR SV &RR\ERRN
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( UE HDVI® P HJHV WH P DIQ GHYHBSP HQW IMKHQ2GHP RBGHY? QR \WH SURGXAIRY . WRKHQ
2GHP RBSURGXRIRQ? FRUHVSRQAQ) \RD* IMP HJH ( UE FDQQRZ VHH\KH QHZ 3 ISHICHY \WDW
3DGP D FUHDIMG + H IQVSHRWV WH MR V DQG UHXQV \WH GHZ. DQDOWEY DQG WMV R EH

VXUH 7 KH UHBIDVH HQYLRQP HQW P DMK VR WH QHZ. 3 ISHIDHV Z RN SHUHA® + HY DOR KDSS\
VR VHH WMV YHUL\ LQJ \KH IQBXVWEDD XMQJ ' DVBR SV ABMYANFDOSURFHW FRQURO 7 VW Z L@IGH
WRPWHURGHRXY GOV EHIRUH IMHOMY \WH SURGXRIRQ SISHIEH : KHQKHY WHDG. ( UE HQDEBN
\WH VFKHGX®! WDV KUY FUDWNG LOMI UM \WWH QHZ DQDOMPY LOR WH RSHUMRQY SISHIH

" DIBR SV UHAUHRW DQ. 6 @FN P HAWDIHY JHHIDMG B\ \KH QHZ DQDOWFRY R WH SURGXRIRQ

6 OFN
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7KH93 R 0 DN VHAV \KH QHZ FXMRP HUVHI P HQEAMRQ DQG VKHY GHII KWG 6 KH WHQKDV
DQHSISKDQ 1 VKH FRXG VHH \KLY GHZ GDVB FRP ELGHG Z 1\ D UHSRWAKDVE DGP D GHIYHUHG DWW
ZHAN IWARX@G RSHQXS D Z KRBI GHZ DSSURDFK \R P DUN-MZY 1RU,QUIKW 8 QTP MMG+ VRP H
\WIQ) \WWDWKH LV VXUH \KH FRP SHAWRY KDYHQWEVFRYHUHG 6 KH FDQO \WH DQDOWFY WDP  DQG!
EDFN\R 6\MS

$141/03" % 9%R)43

$V RXUVKRWW DP S®I G-P ROADMG WH' D2 SV 7HDP Z RUN3 URFHW GHIYHWY \KHVH

EHCHIW

. % L

+ fg
Q Q N
I\
N
o # Ls$s /
Q Q
N
o | 7 2 L!
N Q
Q
Nb/ Q
N7
N
° - L+ N+
6
N
o L+ 0
N
e 3 | L$
N
e $ L$ Q
Q |
NZ3 | [ 4 [
N
o 4 LO Q

F7KH' DR SV &RR\ERRN



o 4 KO Q

N
3- 11 4( 4% - 712+ 7)4( $!41/03

‘DWD2B5GGUHVHNEWBEKPLFOORFHVV RER WOWOHIENO VN Y& QL P LW I
W KBS WH Y L REXNODWHSBL H D WIQRI@ Q D O W BRO WKRHSURFH VDIQP SUR Y H
IXUWENWKHDUBRDQRUGRIPDJIQLWRGWHUB RUBH O L 3B KGIH[WWDI |
PHHWLQJ WKH PRRG RI WKH WHDP LV FRQVLGHUDEO\ LPSURY}

0DQDJIJHBRG PRUQLQJ HYHU\RQH ,uP SOHDVHG WR UHSRUW W|
&'2 WKDQNLQJ KLP IRU D JUHDW MRE RQ WKH DQDO\WLFV ODVV
3DGPDDWD (QJLQHHU )RUWXQDWHO\ , ZDV DEOH WR OHYHUD
DJR E\ WKH 0'0 WHDP :H ZHUH HYHQ DEOH WR UHXVH PRVW RI
&KULMDWD2SV (QJLQHHU 2QFH , VHW XS .LWFKHQ FUHDWLRQ
SURGXFWLYH LPPHGLDWHO\ :LWK PDWFKLQJ UHOHDVH HQYLUF
DQDO\WLFV IURP GHY WR SURGXFWLRQ

(ULFBURGXFWLRQ (QJLQHHU 7KH WHVWYV DUH VKRZLQJ WKDW
7KH GDVKERDUG LQGLFDWRUY DUH DOO JUHHQ

'‘DWD2SV KHOSV RXU EDQG RI IUXVWUDWHG DQG VTXDEEOLQJ
KLJKHU OHYHO RI RYHUDOO WHDP SURGXFWLYLW\ E\ HYWDEOL
WKDW VXSSRUW WHDPZRUN :LWK 'DWD2SV WZR NH\ SHUIRUPD
FDOO\ + WKH GHYHORSPHQW F\FOH WLPH RI QHZ DQDO\WLFV D
‘HPUYH VHHQ LW KDSSHQ WLPH DQG WLPH DJDLQ

:KDWpV HYHQ PRUH H[FLWLQJ LV WKH EXVLQHVV LPSDFW RI 'D!
DQDO\WLFVY DQG UHFHLYH WKHP LQ D WLPHO\ IDVKLRQ LW LQL
Rl HISORUDWLRQ 7KLV WLJKW IHHGEDFN ORRS FDQ KHOS DQD
FUHDWLYH VROXWLRQV WR DQ HQWHUSULVHuV JUHDWHVW FKD
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YXMCGHW XVHY RIMQ KDYH QR FRGFHSWR! Z KDWAAVBINHV \R G-V Q DQG GHS® UREX\VAWEDWD
DQDOWEY 7KH J DS EHE HHQ H SHABMRQY DQG H HEXURQ LY RGH R \WH P DIQ REWIFBN KRGIQ)
\KH DQDOWEV \WDP EDFNIURP GHII KUY W XVHY 0 DQDIHY P Di DVNIRUD VIP S®! FKDQIH R D
UHSRUW7 KH GRQWW[ SHAVIAR INH Z HHNV RUP ROV

$ QDO WDP V QHHG\R P RYH | DVMU EXWEXWIDY FRUHY LOYIWY SUREGP V 1Q TXDDOW DQG
JRYHDQRH +RZ FDQ\ RX UHGXFH P\ FOI\IP H \R FU-DWM DQG GHS® QHZ GDVB DCDOWRY  GDWD
P RGHY WDQVIRWP DIRQ YIVXD@ DIRQY HF  Z MRXWQRRGXFIQ) HURY 7 KH DQVZ HUUHDMY
\R IIQEQ) DQG HIP LQDIQ) \WH ERWBIGHANY \KDAWBZ GRZ Q DQDOWFY GHYHBSP HQW

YUXWH  7KHFUHDARQ R DQDOWFV LQ D MU H GOV RUW DQL DARQ WHT XLLHV WKH
FROMEXWRQRI P DQ\ JURXSV

9/ 52 $9%0,/ 9- % 40)0%). %

$ CDOWFV GHYHBSP HOAQ D O H GDWY RU DAY DIRQ WSIED@ [QYRIHY \WH FRONMEXWRQ R
VHYHIDQIWRXSV ) IXWH  VKRZV KRZ P X@BG! WDP \/ Z RUNVRI HKHUR SURGXFH DCDOVRY IRU
\WH LOMIDCRUH \MIDCRXWRP HU
7DV 1Q GHYHBSP HQW
RU D] DURQY DUH R\MQ
WDFNHG XMIQ) . DQEDQ ERDUBY
FNHW RUSURVPVRDFNIQ)
\RRY ) UXUH  IVD. DQEDQ
ERDUG UHSUVHQIZY D SURVFW
Z 1\ D\ HBZ AN QRM IRU
HDFK DN $ V\BMVNY SURI AW
WURXIK P LBMRQHY WH P RYH
IURP GV U KVKQUDAH
UHDFK \WH 2 RQH FROP Q

( DFK R WH JUIRXSV\KRZ Q
QIUXH  WDFNVWHURZ Q

YLUXWH  ([DPS®. DQEDQ %RDLG
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SIRWFW ) UXWH  WKRZV WH CDW DQDOWFY JURXSV DIDIQ EXWHDRK Z W WHURZ Q. DQEDQ

ERDUBY \RWDFAN WH SURJUHW RN Z RIN WP V' 7 R VHYH \WH HQG JRDCRN FUHDMY DQDOMFY [RUXV
HY \WH CDW \WDP V DUH GHVSHIDWO W IQ) \RR P RYH Z RIN WP V ILRP \WH EDFNRI BIVWFRGP Q
R \WH GRCQH FROP Q DVWKH W KWDQG \WHQ SDW IWRIT \R\KH CH W URXS 1IQ BXH

" DV} SR HWIRQD®Y DUH VP DWDQG\BBIOMG 7KH ZRINKDLG : K\ GRHV IWIBNH \R B R
P RYH Z RINENHW VR WH WKW : K\ GRHV\WH A WP EHFRP H RYHUBDGHG Z W \R P DQ\

XQIQWKHG Z RIN WP V IRUAQ) \WH \WDP W Z DV P\ FEV FRQM W/Z IMWKIQD "

YUXWH  7KHGHYHIRSP HOASLSHIOH Z IW . DQEDQ ERDUGV

7R DEGAUHW WHVH TXHAIRQY Z H GHHG \R \KIQN DERXVWKH FUHDUMRQ DQG GHS® P HOAR
DD OWFV @H D P DQXIDRXUQ) SURFHW 7KH FRBFWH ZRINGZV R DOR \KH CDI
WDPV D D @NHG VHTXHQFH R VIMSV CQRWXQD\H ZKDW\RX ZRX@ WHH 1Q D
P DQXIDPMUQ) RSHIMRQ : KHQ Z H FRGFHSWDQ H \KH GHYHBSP HAR QHZ DCDOVEV 1Q
WY ZD\ MRIHY \WH SRAL EIOW R DSSOIQ) P DQXIDRMUQ) P DI HP HOMBRY \WDW
XGFRYHUDQG P SBP HQABURFHW/ [P SIRYHP HON

A( %A( % 29/ &#/ . 3421). 43

2 QHR \WH P RAQOHQNDCP HKRGREJ IHY IRURQIRIQJ 1P SURYHP HQAQ P DQXIDRMUQ) RS
HIDIRQY IV WH 7KHRY R &RQMDION 7R&  IQURGXFHGE ' U ( @ DKX * RGUDWIQ D EXVIGHW
QRYHOFD®IG 27 KH * RO 1Q 7 KH ERRN FKURQIEGN WH DGYHQMUHV R WH [ IEWRQDCSOQW
PDQDUHU$®f 5RIRZKRKDV  GD\V\R YU DURXQG KLV IDIAR) SURGXAIRQ IDFIONV 7 KH SOQN
FDQUWHHP \R\KIS DQ WIQ) RQWP H HYHQ DIVWULQARER) URERW DQG IQYHWIZY 1Q RKHULP
SWRYHP HQV GRIMG E\ FRQYHQIRQDOZ VGRP $V/ \WH VWRY . SURT URWHY RXUKHUR BV Z K\
QRHR KLV P SURYHP HQW KDYH P DGH DQ GLLIHIHGAH

4( %" 1 44, % %6+

7KH SOQEY FRP SB[ P DQXIDRXUQ) SURFHW Z W IW @QJ VHTXHGFH
R IQMEHSHQGHQNABI HY Z DV \WURXJI KSXWIP WG B\ RQH SDWMEXOU
RSHIDIRQ+ D FHUBIQ P DFKIGH Z WK @P WG FDSDFIW 7KLY P DFKICH
Z DV \WH 2FROMDIQARUERMBIGHFN 7KH 7KHRY R & ROADIQW YIHZ V
HYHY SURFHW DV D VHUHY Rl GNHG DAYV RGH R Z KIEK DRV DV D
FROMDIQARQ \WH RYHD@XNURXI KSXWR \KH HQIH VA VP 7KH
FROMDIQAFRX@ EH D KXP DQUAVRXUFH D SURFHW RUD \RRO
WRKQRBUI\

,Q27KH* RDG $®[ GDWHG\KDWDQIP SUIRYHP HOADADQ. SRIQAQ \WH
VWP QRADWKH FROADIQMY DQLOMRQ? $ QP SURYHP HQWP DGH DW
) LIXUH D A H \KDWHHGV Z RUN R WH ERMBIQHAN MVWGQFUHDVHY \WH TXHXH
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R ZRINZ DM |RUWH ERWBICHAN ,P SURYHP HQW DIWUWH ERWBICHFN Z 1QDA D\ V UHP DIQ
VBLYHG ( YHY ®W R SURGXFWYIWY DVWKH ERWBICHFN LY D @W 1Q \WWH WIURXI KSXWRI WH HQUWH
VWP / RWHV IQ SIRGXRIMW [Q DQ RKHUMMS 1Q \WH SURFHW GRQWP DWHUDY ®QJ DV \WDW
VAMS VWIOBURGXFHV | DWMUMDQ \WH ERWBICHFN

( YHQWRXJK $®f |/ URERW [P SURYHG HIIFIHGR\ DWRQH AR H R KLY P DQXIDRXUQ) SURFHW
WH GEQYDGIYIDW WH WKH VL VMP FROAMDIQA:  KHQ$ ®f [V \WDP IRFXVHG P SURYHP HOW
HIRW RQ UDIMQ) \WH WURXJ KSXVWR! \WH ERMBICHAN \lH. Z HUH [1ICD@ DEGI VR IQFUHDVH \KH
WURXI KSXWR! WH RYHUD@P DQXIDRMUQ) SURFHW 7UKH VRP H R WHUP HWEY GRNHG Z RWH
WH URERWABMRQ HIIFIHQR. GHRIHG  EXVWKH, Z HUH DEGBI VR UHGXFH P\ FBIP H VKIS SURGXFW
RQWP H DQG P DNH D GWP RUH P RQH IRUWH FRP SDQ. 7KDWY DIMUD@WH WHDGJRDOR! D

P DQXIDPMUQ] [DALON
&).$).' 9/52"/ 44, % %+

7RLPS R YK H HIBQBL Q L PWIKAH F VL PRHD Q D O \GAHLYFIVO R S R MICHMVER

I L QOEQ B O O H WIKEHRAM W O HIQLEVR M/ W OLHAXHDEMK R O GEIRAR XSHR SOR P
SURG X B DO.D \IWLF K DONH YRHSH U | R B PIDIQHE R W W ORHDQEH PNEIR G H QW L I L H €
XVLQJ WKHVH VLPSOH LQGLFDWLRQV

.7 0 7 )0gK) Q I [
ODWHV EHIRUH D FRQVWUDLQW ,Q GDWD DQDO\WLFV \RX PD
D VFDUFH UHVRXUFH )RU H[DPSOBURNLWLR®NHEHYZBRE Y HOR
\RXU OLVW RI UHTXHVWV IRU WKHP LV OLNHO\ WR EH ORQJ
<% K,

HQVXUH WKDW FULWLFDO DQDO\W L F&/DWLD AKUKY/BFR P RR QG D W D
VRXUFH Rl XQSODQQHG ZRUN

o # 4 KO N

JRU H[DPSOH VRPH RUJDQL]DWLRQV WDNH PRQWKYVY WR VKH:
WKHSDFW UHYLHZWRDDAO\ LI D VWHS LV VWDUYHG RU EORFI
ERWWOHQHFN LV WKH HIWHUQDO IDFWRU

°$ K.
GHPDQG )RU H[DPSOH RIWHQ OHVV WLPH LV UHTXLUHG WR F
DQG YDOLGDWH WKHP LQ SUHSDUDWLRQ IRU GHSOR\PHQW

98! - 0, %"/ 44,% %t+3). $! 4!l 1. 1,94)#3

<RX P D\ QRIFH D FRP P RQWWHP HIQHDFK R \KH H DP S®! ERABIQHFNY DERYH $ ERWBIGHFN Y
HVSHFID@® SUREGP DWMF EHFDXVH IMBUHYHQN SHRS®! RQ\WH DQDOWEY WDP  DQDOW VEHQIMAN
HQIGHHY 2 IURP IXQ@ WHUSUP DU IXQRIRQ+  FUHDMQY GHZ DQDOMFY %RMBIGHFNY
QVWDPARHP 1URP KLIK SURUMY Z RUN. YRMBIGHFNY UHAUHPWRHUHQHU\ \R GRQ YDOIH DGG
DRYMHY %RABIGHANY SUHYHQAKHP 1URP 1P SBP HQIY QHZ IGHDV TXIEND

© KHQP DQDU HY \BIO!\R GDVB DQDOVV VRHQIVAN DQG HQIIQHHY \WH FDQ TXIEND GVFRYHU
WH MXHY WDWBZ \WHP GRZQ ) UXWH  WKRZVVRP H FRP P RQFROMDIQN ) RUH DP S®!I
DI HURY 1Q DCDOWFY FDXVH XCBOMQQHG Z RINWWDVXSVHW D FDUMX@® FUDIMG . DQEDQ ERDUG
© RINIQSWRIVW : ,3 IV SOFHG RQKRG DG NH SHWRQGHIFRQIM, WW/Z MK \ DCGUHW
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\KH KL K VHYHUMY RX\BU HY * DV HURWY FDXVH \WH . DGEDQ ERDUBY \R EH IBRGHG Z W QHZ
DMV Z KIEK FDQRYHZ KHB WHMW VWP ) RUP HU® KLIK SURUMY \BVNY DUH SXWRQ KRG DQG

P DQDU HP HQMY EXUEHQHG KDYIQI \R P DU H \WH FRP SB[ W R P DQ P RIHZRWNLMMPV ' Dl
HUWRY DOR DIHAWKH FXGMUA RN \WH RU DQJ DIRQ $ 1WUD VHUHY R! IQMUXSURQY IRP D\
HURY \WHWDP EHFRP HV DFFXMIRP HG\R P RYIQJ P RUH MBZ ©® DQG FDXIRXVD ) URP D 7KHRW
R & ROMDIQN SHYSHARYH GDUD HURY VHYHUHO 1P SDRAKH RYHIDQKURXI KSXVWR \WH G
RUDQ] DIRQ

$ UHDWGSUIREGP DORVKRZQIQIUXWH  RFFXWY/ Z KHQ GHSE P HOAR QHZ DCDOMFY EWHDNY
VRP HMIQ) XCH SHAMGD 8 QUXFFHWIXOGHSE P HQW FDQ EH DCRKHUFDXVH Rl XQBDQRHG

Z RINZ KIFK FDQ ®DG R H FHVWIYH FDXURQ DQG EXUBHQVRP H P DQXDARSHUIDMRQY DQG WAL

YUXWH  7UDQVAMQI SIREGP VR FROQMDIQW

$ CRIHUFRP P RQ FROAMDIQAY \WDP FRRUEICDIRQ 7KH\MDP VP D\ DOEH [ XURXV® URZ QU
WH ERDWEXWSHUKDSV QRAMQWWH VDP H AUHRIRQ ,Q D @UH RUIDQ] DIRQ HDFK \WDP |V Z RN
1V XVXDE GHSHQGHQNRQ HDFK RIHU 7 KH UHVX@YDQ EH D VHUDD) HG SISHIH 7 DVNY FRX@ EH
SDUDEBID HG UL \KH \WDP \/ FRADERUDWMG EHWHU 1 HZ DQDOWFY Z RXGQVWEWDN H MY CDWD
RSHUDIRQY Z M SURSHUFRRUECDWRQ EHE HHQ DQG DP RQ WP V

$ Z1GH YDUHW Rl FROMDIQN SRMQID® VBZ GRZ Q DQDOWEY GHYHBSP HWA FBIWP H ,Q
GHYHBSP HOARU D} DMRQY \KHUH DUH VRP HIP HV P XSG FROAMDION [Q HIHPW? KHUH LY DOR

YDUDMRQIQ\WH Z D\ \KDWARQADIQW [P SDRWELHHQABURWIFW 7 KH IRGRZ IQ) DUH VRP H SRIMQ
WIDODM TP M) ERWBIGHFNY \R UDSIGO GHS® Q) DQDOWEY
+' HSHQEHQR RQ,7 \R P DNHVRKHP D FKDQI HV RUR LOMI DM QGHZ GOV VHW

+,P SDFV HMEZ. %RDLG

$3IRMRAQ) R GHYHBSP HQWA VWMP \ DQG HQYILRQP HQN

/ RQ) MWW\ FOV

' DD HURY FDXVIQ) XQSDQEHG Z RN

0 DQXDCRUFKHVMDIRQ

+) HDUR! EUHDNQ) H, MIZY) DQDOWEY

+/ DFNR WDP Z RINDP RQJ CDWI HQIIGHHY VFHQIVAW DQDOMV DQG XVHY
+/ RQ) SURWIPWA FON +  GHHUHG YDOH
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: KHQ\ RX KDYH IGHQMHG D ERWBICHAN WH 7 KHRY Rl & ROMDIQW RITHY D P HWRGR®J\
FD@IGWH 3WRFHW 2 1 2 Q* RQJ ,P SUIRYHP HON32 2 * | R DAAUHW IW, I \ RXKDYH P DQ\ DRYH
ERWBICHRNYV WDWDQHHG R EH DGAHWHG IWP D\ EH P RUH HIHRIYH WR IRFXV RQ\WHP RCH DVD
WP H YHBZ ZHZIQVXIIHWD P HWRG \WDWZ H KDYH IRXQG SDUMEXOUD HITHRAYH 1Q SURIMY
1Q) SURWFW

YJUXWH  BRXFH 7KHRU RI & ROVADIOW ,QMIMWM 3RFHW RI 2 Q * RIQJ
P SLIRYHP HQW32 2 *

D, 98)! 4). " A( %" 44, % %+
2 QFH IGHQMHG \WH 7KHRY R & RQAMDIQW UHFRP P HQGV D ILYH NS P HKRGRBJ\ \R DEGALHW
\WH FRQAMDIQW

,GHQUA \WH FRQADIQW

( [ SEMKH FROMDION 0 DNH LB SURYHP HON R \WH WWURXI KSXWR \KH FROARDIQAKMQY
H MM UVRXUFHY
6 XERWECDWM HYHY WIQ) R WH FROAMDIQN 5 HYLHZ DODPWYLEAV DQG P DNH VXUH WDVWAH
EHQHIWRUGR GRAQH DUYHD 1P SDPWWH FROADIQS HP HP EHU DQ. BW 1Q SURGXRW
DVWKH FROAMDIQAY D BW 1Q WURXI KSXWRUKH HQIH A VAP

YJUXWH  (URW GHS®\ P HOWDQG WDP FRRUGLODARQ
DIH ERWBIOHFNV  WDW LOKIEIW WH I®RZ Rl DQDOWEV
LQQRYDURQ

F7KH' DR SV &RR\ERRN



( GIYDWM \WH FROADIQA || DIVUMMSY - °

\KH FROADIQNHP DIQV 1Q WH VDP H SOFH

FRMGHUZ KDWRKHUMMSY  VXFK DV IQYHWR] UHVRXUFHY Z IQKHS D@IYIDW WY AMS DV D

ERWBICHAN

3 UHYHQWGHWD [URP EHFRP 1Q) D FRQMDIQNE. UHALQIQ) \R\ANS
A( %4A( % 29/ &#/ . 3421). 431 00,)% 4/ )4

$ GDAQ ERRNRQ' HY2 SV FDIG27KH 3 KRHQ[ 3 URWFW Z DV
H SOIQHGE\ DXWRU* HH.. [P \R EH HWHQID@® DQ DEDS\IMRQ
R 27KH* RDOWR,7 RSHUDMRQY 7 R DABMDW \WHUERWBIGHN
WH \MDP 1Q\WH ERRN P SBP HQW $ J 1B GHYHBSP HOMVP DOBW
VIHV DQG' HY2 SV DX\WRP DIRQ 2 QH [P SRAVUQAERWBIGHRN

Z DV D EWKVIBURI UDP P HUQDP HG Y4HOWZ KR Z DV QHHGHG IRU
HYHY A VMP HQKDQRHP HOWDQG Z DV FROABIQ® EHQ) SX®G
QR XQBOQHGZRN ; KHQWH\WMDP J RAEHWHUDWIHINVIQ)
DQG P DQIJ Q) WHUFRQMDION \WH RASXWR! \KH Z KRB

GHSDUWW HONADP DWFD@ P SUIRYHG

) LIXUH

02)/2)4):). " $!141/0302/ *%#43" | 3% [ . $UB)2% / 54#/ - B

I \RX KDYH LGHQWLILHG PXOWLSOH ERWWOHQHFNYV LQ \RXU ¢
GHFLGH ZKLFK RQH WW IV2BNND R H IMKREG R O R JJWEIDW? DBSG L H V
GID@DQXIDFWXULQJ WR GDWD DQDO\WLFV 7KDWuV D ORW RI
WKLV TXHVWLRQ LV WR WKLQN OLNH D SURGXFW RU VHUYLFH

YLUUXWH  0DQ GDVD SLRIHWIRQDY FDQ
UHDW VR WH H SHUHQFH Rl Z RINQJ GLO HOW®
VR GHOYHUZ KDWEXVWRP HW/ VDA WH. Z DQW
RQO VR UHFHLYH D XNHZ DUP UHVSRQVH

7 KH GDWD RU DQY} DURQ FUHDWA DQDOWEY IRU

W FRQUXP HY XVHY FRIBDIXHY EXVIGHW
XQW PDQDUHY @ 7KIQNR DCDOWFY DV

\ RXUSURGXPWDQG GDVB FRQVXP HY DV\ RXU
PXMERP HY / INHDQ. SURGXPWRUVHYIEH

RUDQY DURQ SHUKDSV\ RX VKRXG P SO

DN\ RXUPXVIRP HY Z KDAH, Z DQW

7KH SUREOHP LV WKDW FXVWR
DFWXDOO\ NQRZ ZKDW SURGXF
WKH\ ZDQW :KDW FXVWRPHU Z
DVNHG IRU 9HOFUR RU 3RVW ,\
7ZLWWHU" 0DQ\ GDWD SURIHV\
UHODWH WR WKH H[SHULHQFH
GLOLJHQWO\ WR GHOLYHU ZKD
WKH\ ZDQW RQO\ WR UHFHLYH
UHVSRQVH

7KHUH LV PXFK GHEDWH DERXW KRZ WR O L VRURONW R/ W/ ® DYUREL

+DUYDUG %XVLOQHYXW 6ERRRDWLRQV RI /LVWHQLQJ

&XVWRPHL

ZKHQ \RX DVN WKHP WR PDNH VHOHFWLRQV ZLWKLQ D IDPLOL
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1\ RX YHQUIMUH RAMGH R \WH PXVARP HYl H SHUHGFH \ RX \MQG R HOFRXQMUE R EGFNY
3HRS®! 1 DM RQWH Z D, \KDVBURGXRW DUH GRUP D® XVHG SUHYHQID) \WHP 1URP \KIQNIQJ
RAMGH\WWHER 6 HFRQG FXVARP HY KDYH VHHP LQIO FROMDARRY QHHGY < RXUGD
DCDOWEY FXARP HY Z DQADCDOWEY R EH HURUIWH Z KIFK UHTXIUHYV D GWR WMDY EXVIRH,
GQVINH Z DM IRUBQIWA 4 $ DPYIMEAY R FRP SBAM ' DD SURHVVRQDY P LI KWHHOINH \EH
DUH LQD QR Z IQ VIXDIRQ

0 DQDIHP HOWFRQUXABIQ/S OKRQ. 8 @ IEN FROMQGY + DIYDLE 96XMCHW 5 HYIHZ. \KDW RX
VKRX@ RV SHAVW RXUPXVRP HY R UHFRP P HQG VROMRQY \R \WHUSUREGP V 7KH DUHQW
H SHWHQRXJ K IRUKDW, QAMDG DVN DERXVEHMUHG RARRP HY : KDWER \WH. Z DQADCDOMFY \R
GRIRUKHP " 7KH PXMRP HY P LIKWD, \WDAKH Z DQNFKDQI HV iR DCDOWFY R EH FRP SBAMG
YHY IDWYR\KH FDQSO\ Z MW IG-DV 7KH Z RQVWMO RX \R 1P SBP HQNDX\RP DG
RUFKHVWIDMRQ RUD GDWB Z DBHKRXVH Z KIEK FDQ ERK FROUEX\M R WDWRX\FRP H

7KH RXARRP H EDVHG P HMRGRBU\ |RUJDKIHUQ) FXMRP HUIGSXVEWHDNY GRZ Q IQIR 1LYH \ANSV
349 >L 0,!. / 54#/ - %" 3% #534/ - %23 ). 4%26)% 3

" HFRQAKPWAMMS B\ IMS WH XQGHWDIQ) SURFHWHY EHKIQG\ RXUGHIYHY R DV DQDOWEY
MWPD PD\H VHOH R IOMYIHZ XVHY ONH G DDOW ZKR GIYHIIH CDW \R FUDM
DQDOWRV [RUEXMIGHW FRBDIXHV

3490 ? L #/ . $5#4). 4926)% 3

3D DIWHQIRQ R GMUHG RXRRP HY QRABFRP P HQGHG VROMRQY 7 IDQVDW VROMRQY \R RXW
FRP HVE\ DUNQU Z KDWEHQH IMYKH VXJ J HVIMG I HDVMUH VROMRQ SURYIGHY 3 DMFISDQW VKRX@
FROUGHUHYHY DVSHPVWR! WH SURFHW RUDPIYIW \KH JR WURXJ K Z KHQ FUHDIY RUFRQUXP 1QJ
DQDOMEY $ JRRGZ D\ \R SKUDVH GHMILHG RXRRP HV LV IQWMUIP VRN WWHWSH P IQIP [} H IGFUHDVH
DQG TXDQMY \IP H QXP EHU IBITXHGR  R! [P SURYHP HOABTXILHG ( [ SHW IQ\KLY P HKRG
USRVWKDW R WH PXVARP HYUGHMUHG IHHGEDFN 1Y XVXD@® FDSWUHG 1Q\WH ILAE R KRXU
VHWMRQ

3490 @L /2" 1. ): %4( %S$! 4!

&RGFAVD P DWMU QWR RXARRP HV - UHP RYIQJ GXSTFDWY DQG FDMIRU H RXWRP HV 1OR
JURXSV WDWARWHVSRQG R HDFK WMS 10 \WH SURFHW

3490 AL 2! 4%4( %/ 54#/ - 98

& RQGXPD TXDQMMYH VXUYH R GHWMUP 1OH \WH [P SRUBORH RI HDFK GHMLHG RXWRP H DQG
\KH GHI UHH \R Z KIEK \WH RXWRP H LV VDWW HG B\ \WH FXUHQWRGMRQ $ VN FXWRP HY/ \RR LDV
RODWDBIR °  WH IP SRUNCQFH Rl HDFK GAMUHG RXWRP H P SRUBCQFH  DQG WH GHIUHH
\R Z KIFEK MY FEXUHQ® VDWW LIHG 6 DWIDRIRQ 7 KHVH I DRRY/ DUH ICEXWOWR \WH RSSRUNQW
DORUWKP EHBZ ZKIFK KHSV UDW RXWRP HY EDVHG RQ SRIMQUIDO

7 KH RSSRUXQW DORWKP P DNHV XVHRI D VIP S®I P DIKHP DWDARWP XO \RR HVIP DV \KH
SRWMQUIDCRSSRWNQW DWRFIDWMG Z W D SDUFXOURXWWRP H

/ 1) . f) 13 g
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: KHQ\ RX DUH GRCH \ RX VKRX@ KDYH SURGXFHG VRP HKIQJ @\H \WH EH®Z H DP S®I

7DE®I ' HVILHG RXWRP HV LDONHG E\ RSSRUMQIW VWHQI W

349 BL ' 5)$%). ./ 6! 4)/ .

7 KH\BE®! DERYH UHYHDOY Z KIEK RXFRP HV DUH [P SRUBIQAR XVHY DQG GHSUHFDMY WRVH
RXWRP HV \WDWDUH DOHDG, Z HOHIYHG B\ \WH H MIZ) DQDOWEY GHYHBSP HWBUIRFHW 7KH
RXWRP HV Z KIFK DUH ERW! [P SRUBQADQG XQUDWWLHG Z LOUMH \R WH VRS R \WH SURUMY QAN
7KLY G FDQ EH XVHG DV D JXIGH VR SURUMY H SURFHW [P SURYHP HOW 1Q \WH GD\B DQCDOWRY
GHYHBSP HOABLSHIDH DQG SURFHW

4(%0! 4( & 27 12$ & 2 $!41/03

' D2 SV DSS@HV P DOXIDRXUQ) P DQDIHP HOWP HIKRGY W CDWY DQDOWFY 2 CH GBDAQ)

P HKRG WH 7KHRY Rl & ROMDIQW IRFXVHV RQ IGHQMA 1Q) DQG DAMIDIQ) ERWBICHANY DU
DQDOWFY FDQ DSSO® WY P HWRG W DEEUHW \WH FROMDIQW \WDWBUHYHQUWKH GOV DCDOWFY
RUDAQ] DMRQIURP  DFKIHYIQ) W SHDN GIYHY RI SURGXRIYIW  Y/ARWBICHFNY GIQJ\WHQ \WH R FBI
P HRI GHYHBSIQ) QHZ DQDOWFY DQG SUHYHQWKH WDP 1URP UHVSRQAIQJ TXIEND R UHTXHW
IRUQHZ DQDOWFY |, | WHVH ERWBICHFNY FDQ EH [P SURYHG RUHIP ICDWG \KH \WDP FDQ P RYH
IDWMU GHYHBSIQ) DQG GHS® 1QJ Z M D KIJK BIYHCR TXDOW 1Q UHFRWG WP H

I \ RX KDYH P XQ5®! ERMBICHANYV \ RX FDQWDGAHW WHP DODWRQFH 7 KH RSSRUNQW
DORWKP HQDE®N \WH GOV RU DQJ DURQ W SURUIMY H SURFHW 1P SURYHP HOW \WDWBURGXFH

RXRRP HV \WDWDUH UHFRJ Q] HG DV YDOHG B\ XVHY | WDYRIGY \WH UHTXILHP HQNRUXVHY \R
XQGHYABQG WH WRKQRBJ\  \RRY' DQG SURFHMVHY EHKIQE WH GOV DQDOWEY SISHEEH ) RU

* DB SV SIRSRQHQN IWADQ SURYIGH D FBDUSDW! IR DU | RUDCDOWFY SURVFW WDVDUH ERW
[P SRMIQADQG DSSUHFIDMG B\ XVHWY
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3WRYH <RXU$ Z HVRP HOHW Z W' D\
/KH&' 2 " DR SV' DVKERDUS

" R\RX GHVHYH D SIRP RIRQ' <RX P D\ WKIQN \R \ RXWHD WDW RXUZ RN LV H FHSMRQDO & RX@
\ RX SURYH W

$VD&KIH ' DB2 [IIFHU &' 2 RUKIH $CQDOWV2 IIIFHU &$2  \ RX VHYH DV DQ DGYRFDM IRU
\WH EHQHIW Rl GDVY GUYHQ GHRMRQP DNQJ <HWP DQ\ &' 2 |V DUH VXISUMQI ® XQDQDOWFDO
DERXVWNH DRV UHDMZ) \R\WHURZ Q GHSDUWR HOW: K\ QRVKVH DQDOWFRY VR VKIGH D @KW
RQ\ RXWHD'

, QMECDIDCDOWEY FRXG KHS \ RX SIQSRQADUDV R FRGFHD RUSURYIGH D EL) SIEXUH DWHW

P HQ/R \WH A R WH DQDOWAV\MDP : H FDOWLY VHAR DQDOMF/ \WH &' 2 ' DWKERDLG |

\ RX DUH DV JRRG DV'\ RAMIENYRXBH WH &' 2 * DVKERDUG Z IOKRZ KRZ P SO DZ HVRP H

\ RX DUH DWZ KDW RX GR <RX P LJKWIQG IWKHSIXOR VKDUH \KLY IQIRUP DURQ Z MK \ RXUERW

Z KHQ QVEXWIQ) \KH GDVD DCDOMFY GHSDWR HOADQG \ RXUSOQY R \BINH VYR \WH QH WBIYHO
%HBZ DUH VRP H UHSRUV \WDW RX P L KWFRQUGHUIQFGIAQ) 10\ RXU&' 2 GDVKERDIG
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7 KH EXUQGERZ Q FKDUJ UDSKIED@ UHSUHVHQW WH FRP SBMRQ R EDFNBI \BVNY RYHMP H W
VKRZ V/ Z KHHUD \WDP 1V RQ VFKHGX®! DQG VKHGY @ KWRQ WWH SURGXPRYNY DFKLHYHG 1Q HDFK
GHYHBSP HOMMIMRY ,WDQDOR VKRZ D\MDP |V DFFXWDR 1Q IRMFDVIY W RZ Q VFKHGX®

YLUUXUH  6DP S®I 96XUQGRZ Q FKDUN

6%/ #)49 #( ! 24

7KH YHBRW FKDWWKRZ \/ \WH DP RXQAR Z RUN FRP SBMMG GXUQY HDFK VSUQW:  IWAVSD) V KRZ
P XFK Z RINWH\WMDP 1 GRQJ Z HHN 1Q DQG Z HHN RXW7 KLY FKDWAFDQ LMD KRZ. 1P SURYHG

SURFHWHY DQG IQAUHPWOQYHR HOV WDIQQ) \RRY' SURFHW P SIRYHP HOV 2 IQFUHDVH YHBF
W RYHUMP H

) LWXWH 6 DP S®1 9 HRFIW FKDUV
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4/2. '8/ 290/ 24

7KH 7RUDGR 5 HSRWLY D WIFNHG EDUFKDWWKDAGYSO\ V D Z HHND UHSUHVHQIMRQ R WH
RSHU DMRQDOIP SDPWR SURGXRURQ IWXHV DQG WH WP H UHTXILHG \R UVROH WHP  7KH
7REDGR 5H SRWSIRYIGHV DQ HDV ZD\ \R WHH KRZ DAXHV [P SDRMG SUIRWFW DQG
GHYHBSP HOAHVRXUFHY

YLUXWH  6DP S®I 7RUDGR LHSRUWV

$1 41 122)6!, 290/ 24

$ OUH RUDQ] DIRQ P LI KWHFHYH KXQBUHGY Rl GDVB VHW IURP VXSSTHY DQG HDFK RQH FRXG
UHSUVHOIGR) HQVR! (1B $ @R \WWH GOV KDV \R DUYH HURUIUH IQ RGHUWR IRUH] DP SB
EXIC WH FUMFDO) UCD, DIMUORRQ UHSRW7 KH' D\ $ WIYDOUHSRWAMDANY KRZ. YHQGRWY SHU
IRUP UHDMYH \R WHUUHVSHRARYH VHYIEH GIYHOD) UHP HOW 6/ $
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7KH' DY $ WYDOHSRWWHCQDEBN \ RX IR \WDFN CDUB VXSS@HY DQG TXIEND VSRWEHDYHY MVXHV
$Q SDUFHUMMDWDXVHV UHSHDWG CHD)\ V FDQ EH B HMG | RUFRDFKIQ) DQG P DCDJ HP HQN7 KH
7REDCR 5 HSRWP HOWRQHG DERYH FDQ KHS TXDQWA KRZ P XFK WP H LV VSHOAP DQDI Q) \WWHWH
DMXHV 1Q RUGHUMR DUFXOMW 1P SDRW7 KHVH QXP EHY DUH TXIW XVHIXCQZ KHQ FRDFKIQJ D SHHU
RU DAL} DMRQ RUYHQERUWR 1P SURYH W TXDQWV

) LUXWH 6DP S®I' D\ $ ULYDOS HSRUWV

4984 #/ 692! " %! . $). 6% 4/ 29

7KH 7 HW& RYHIDIH DQG , QYHORY 5 HSRW VKRZ \WH GHIUHH R \MWFRYHUDIH R \KH CDWD
DCQDOWFV SISHIH ,WAKRZ V WH SHFHQAR \WEGN DQG COW FRYHIHGE\ WiWW DQGKRZ WMWY
FRYHUIDIH [P SURYHV RYHMP H 7 KH UHSRWWFDQ DOR SURYIGH GO RQ HDFK WWW,QD' D2 SV
HOMBUMH UHVXOV IURP WM LXQ RQ \WH SURGXFWRQ SISHTIH DUH GINHG W UHDOWP H DEAW |

D SURFHW I DY Z 1M DQ HURU \KH DQDOWFY \WDP - FDQ WRXEGMKRRWIH SIREGP E\ H DP 1QIQ)
\MVWWARYHUIDJI H EHIRUH RUDIMUWH SRIOAR! LOMUHWY
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7 KH GDVD DQDOWEV SISHEH IV D FRP SB[ SURFHW Z W AMSV RIMQVRR QXP HURXV \R EH P RQ

WRUHG P DQXD® 6 EAMANFDCB URFHW & RONRO 63 & DABZ \/ \WH GO DQDOVFY WP\ P RQURU
\WH SISHEH HQG \R HQG IURP D ELY SIFWUH SHWSHRAIYH  HQVXUQD \KDWAYHW \MIQ) 1 RSHUDI)

DVH SHRMG

) LXWH 6 DP S®1 6 VMWMEFDGCB LRFHVW & ROWRY

.94 02/ -1 4% 3#/ 2%

$ 1 HVB URP RIMUG FRUA 1V D FXVURP HUVDAWI DRIRQ P HWE \WDWI DXJ HY D \WDP v HIHRYHGHW

) RUD GCDW\MDP WMLV 1V RWQ D VXUYH R IQMEDOVHY Z KR DUH VHYHG B\ DQDOMEY 7KH 1 HW
3 URP RIMUG FRUH FDQVKRZ. \KDVWH GDVD DQDOWFV WDP 1V HIHRIYH DWP H-MDY WH QHHGV R

W IQMEDAPXMRP HUFRQAMHQR RUKDAW/DIIDRIRQ LY [P SURYIQJ

2 QHR \WH P DIQJRDY R DCDOWRY IV \R
IP SIRYH GHFIMRQ P DNQJ 7KH&' 2
* DVKERDUG SXW QIRUP DURQ DAKH
IQIHMBY R H HPX\WYHY VR \KH KDYH D
FRP SGM SIEXUH R Z KDWA/ KDSSHQQJ 1Q
\WH GDVI DCDOVFY GRP DIQ © KHQ MY/ P H\R
UHVIEZ SHURWP DQFH WH&' 2 ' DVKERDG
FDQKHS \ RX VKRZ RNHY \WDWKH DQDOWEY
GHSDWW HQMY D Z HORBIG P DFKIGH 1 RZ
YLUIXH 1 HBLRP RMUE FRU-DERXVKDVBEURP RIRG:
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$VWH&KIH ' D 2 [IFHU RU&KIH $ QDOWEV 2 1IIFHU R\ RXUFRP SDQ \ RX P DQDJH D WDP
RYHWHH D EXGI HWDQG D KRG D P DQGDW \R VHVBURIMAY DQG BDG RU DY) DARQDAFKDQIH 7KH
EDG QHZ V IV \WDWAYHWY \WIQ) \WDWARX@ SRWME® JR Z IRQJ 1URP D VHRXUW JRYHDGFH DQG
UMN SHWSHRRYH 1V\ RUUHVSRQUEIDY 1 \ RX GR D SHUHPWRE \WHQ QR RQH RQWH P DQDIH

P HQAMDP  HYHUKHDLY \ RXUQDP H

7KHDYHDIH\MQXH R D&' 2 RU&S$S2 IVDERXAW  \ HDY/ ,Q RXUFRQYHWDMRQY Z W GDVY DG
DCDOWRY H HEXWYHY Z H IIQGWDV!' 2 V DQG&$2 V RIWMQ IDOVKRWR H SHABMRQY EHFDXVH
\WH 1DIOR DGG VX IEHQAYDOH LQ DQ DFFHSWEGI P HIWDP H | \RX DD &' 2 GRNQI \R VXU
YIYH Z HOEH RQG\ HDURR Z H UHFRP P HQG DYRIAQ WUHH FRP P RQWDSV \WDWZ H KDYH VHHQ
HOQVCDUH HYHQ WH EMMVADQG EWI KWW

>g4( %42! 0/ &$! 4! $9B% 3%

UDEVRQ & RGU H SIRHWRU7RP * DYHQSRUWFOMLLHY GO DQG DCDOWEY SURMPW DV HWKHU
GHHOMH RURIHQVH * DV GHHQVH VHHNY VR UAVROH IMUXHY 1P SURYH HILEIHGR RUP (M DM UMNY
" DD TXDOV VHRXUMW SUYDR JRYHIDQFH FRP SIDQFH+  WHVH DUH DQFUMFD@ [P SRUIQW
HQGEHDYRY EXVWKH DUH 1Q HWHQRH IMVWACDEGR) DRIYMEN < RX FRX@ WIQN Rl GDVY GHIHQUH
DV SIRYIAQ) IQAHAADOH

" DD RIHQVH H SDQGV\RS @QH UHYHQXH EXI@V WH EUDQG JURZ V WH FRP SDQ DQG 1Q JHQHIDO
SXW SRIQN RQWH ERDUG 8 VIQJ GOV DQDOWEY R KHS P DUN-MG DQG VDB IV GOV RITHQH
&RP SDQHV P D\ DFNQRZ BIGIHWWH [P SRUBQFH RN GHHQUH EXVWKH. FDUH SDWIRGDWW® DERXW
RIHQVH DQG IRFXV RQIVWEDIO ' DB RIHQVH SURYIGHV \WH RU DY} DIRQ Z W GUHPAYDOH DQG W
IVZKDWHNV &' 2 VDQG&S$2 VSR RMG

7KH FKDBIQIH IRUD &' 2 IV WDWEDW GHHQVH IV KDUG $ FRP SDQ. )/ VKRWRP [QIV 1Q JRYHU
QGFH VHEXUW SUYDR  RUFRP SIDGFH P D\ EHJOUQI® REYIRXV ,QVRP HFDVHY QHZ WHIX
OIRY @H* ' 35 * HQHDO DD 3 IRMAIRQS HI XOMRQ ( 8 G DQGIP P HADW
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DRIRY ' DI GHHQMH KDVD ZD\ R FRQVXP Q) P RUH \WDQ IW IDIUVKDUA Rl DWHQURQ DQG A
.| CRABXWQ SHWSHRYH CDVB GHHQUH LY D \WDS \KDWADQ GLYHWAWKH &' 2 |V DIWHQIRQ DQG
UHVRXUFHV DZ D\ 1URP - RIHQVLYH DRIYIMA \KDWAU-DIM YDOH [RUWH RU DQYJ DURQ

?04( %42! 0/ &$IBIR2%5 6! ,5%

3 IRVIPW \KDWE SBP HOACHZ SOMRUP V DQG VROMRQY FDQ UATXILH P ROV 1L QRW HDWY R

QM UDMRQ DQG RYHIAI KW, | FRGFHYHG DV D Z DWUD@BURWAWZ W D EL) EDQJ GHIYHUDE®! DW
WH HQG WHVH SURVIPW SURGXFH QMBI R CR YDOH XQUIDKH DUH FRP SBMY :  H FDOWLY \KH
WDS R GHHUWHG YDOH DQG MY SRWIE® WH P DIQ UDVRQ\WWDWP DQ &' 2 V QHYHUP DNH IMSDVW
\ HDUWUHH R WHUWQXUA

,QD IDMBDFHG FRP SHIMYH HOYLRGP HOADQ P RQI LM UDMRQ SIRMPWFDQVHHP OH \WH
UHP RIM IXAMUH $OR VXFFHW IV XQRFHUBIO XQUD RX GHIYHU < RXU& BIYHOSHHLY NQRZ. \KDVEL
VRIE DUH LQWMI UDMRQ SURVIPW IDICKDOWH P H 3 URVIFW | UHTXHQW® \WMUQ RAYR EH P RUH FRP
SE[ \WDQDQIFASDWMG DQG\WH RIWQP M/ \KH P DUN ) RUH DP SBI \ RX P D\ KDYH \WRXJ KW RX
QHHGHG\MQ QHZ FDSDEIDMHY EXVW RXULQMECDOFXVRP HY RQD UHD® UHTXILH VHYHQ DQG\ER
ROWHP Z HUH QRWRQ\ RXURU IQDODANT KH M/XH LV WDW RX Z RQWNORZ. Z KIEK VHYHQ [ HDWUA
DUH FUMFDOXQUZDURXQG WH WP H R \ RXUVHFRQG DQQOXDCSHURWP DGFH UAYIEZ. DQGE) WHQ W
P LTKVEH \RR O\ \R U KVWKH VKIS

YWUXWH &' 2/ RIWQP DNHWHGXDOP IMBNHRI  IRFXVIQJ VRR P XFK RQ GHOYHUQJ
LQGUHFWYDOXH J RYHUQDQFH VHEXUW SUYDR\ RUFRP SODQFH @ DQG~ XVIQJ DZD
WU D@SURMFWP HWRGRARI\ Z KIFK GH HWY WH GHOYHU R YDOXH VR WH HQG RI D (RQJ
SIRMFWA F®! ,Q WH FDVH VKRZ Q IWEINHY VHYHDOP RQUWY VR GHAYHUGLLHPWYDOXH

F7KH' DR SV &RR\ERRN
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,QGXVWU\ DQDO\WWY DQG WKH PHGLD KDYH ORQJ WRXWHG W|
DGYLFHO®IO\DV&Y2 PD\ GHFLGH WR HPEDUN RQ D SURMHFW WR
WKH FRPSDQ\pV GDWD 7KLV VHHPV OLNH D ZRUWK\ HQGHDYR
RI' YLVLELOLW\

$ GDWD YDOXDWLRQ SURMHFW FDQ WDNH PRQWKY RI HIITRUW
DQG KHU VWDII RQ ZKDW LV HVVHQWLDOO\ DQ LQWHUQDOO\ |
\RX KDYH D EHDXWLIXO 3RZHU3RLQW SUHVHQWDWLRQ ZLWK G
GDWD KDV WUHPHQGRXV YDOXH WKDW FDQ DQG VKRXOG EH F
RQH DOO DERXW LW * ZK\ GRQuW WKH\ FDUH"

'RQuW FRQIXVH GDWD YDOXDWLRQ ZLWK GDWD RIITHQVH .QRZ
GDWD RIITHQVH :KLOH GDWD YDOXDWLRQ PD\ EH XVHIXO DQG
GLVWUDFWLRQ $00 RI WKH WLPH DQG UHVRXUFHV GHYRWHG
PRGHO FRXOG KDYH EHHQ VSHQW RQ KLJKHU YDOXH DGG DFW

$)2%#4 63N). $)2%t46! ,5%

, QMHVIR HQW 1Q GDVI DCDOWFY FDQ FUHDWM YDOH HWHUGLHA® RUIQALHA® 6 DBV JURZ \K IV DQ
H DP S®I R GUHRAWDOH , QAIUHRWDOH O V WH | RXQGDMRQ | RUIXMUH J URZ \K DQG SURGKAY
W ,QERK FDVHV YDOH LV GHIYHUHG HWHUTXIEND RUIQ D ®QIHUMP HIWDP H 2 QHFRP P RQ

P MBNH IV VR IRFXV \RR KHDYLO RQ IQALHRAYDOH @QJ \MP  SURWIFNV

YLUXWH ' DVE2 SV XVHV DQ WMIDWYH SURGXFWP DQDJ HP HOWP HWRGR®JI\  $ J LB GHYH®RS
P HQWWDWHQDEGN WH &' 2 VR WDSLGO GHAYHUGILHFWYDOXH JURZ 1QJ WH VRS QQH

F7KH' DR SV &RR\ERRN



7KDY QRAR VD IQAUHPWRUBQ) MU SURWIPW GRQVWDYH WHUSOFH 7KH FDQEH [P SRW
DOMDQGZRWZ KIB! ) RUH DP SBI D&' 2 P D\ ZIVHO IQHWIQHP SB HHWDIQQ) RUEXICIQ)
\WRKQEDAQUDMIKPXUH |\ HWHQUIDOR FUHDWM WH WKW I LQYHWIZY 1Q HQRXIK IQAUHAWDO
XH FUHDRLY R VXSSRIWBQ) \MUP J URZ W DQG HQRXI K QUHPAYDOH DQG VKRWKMP  SURVIFW R
P DIQEIQD KLIK GIYHCR! YIMELDY

$1 A1/ 03! ##% 2! 498 6! ,5%H#2% 4)/ .

7KH \WEN 1V \R UHRU DQ] H \WH GO DQG DCDOWEY \WDP V/ \R EH UHVSROUYH DQG DEDS\WWEG! W
WH GHHOV R LOMIDCORXVARP HY DQG XVHY ' D2 SV FDQKHS KHUH ' DVIR SV VXEVFUEHV \R
DQ$JIIBI MADIYH DSSURDFK ' HIYHUVRP HXIQJ R YDOIH LQ D IHZ. Z HHNV DQG EXIG RQ\KDWQ
VXFFHWLYH LOMYDY ' DR SV FRP EIGHV $JIGI Z W' HY2 SV DQG BDQ P DQXIDRMUQ) P HKRGY
R SURYIGH D GO DQG DQDOWEV \WWDP Z W \KH SURFHVWHY DQG \RRY QHHGHG R DFFHBUDM \WH
YDOH FUHDMRQ R F®! 5 DIVH D JOW R\ HDUER

F7KH' DR SV &RR\ERRN
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2QH RI WKH JUHDWHVW FKDOOHQJHV LQ DQDO\WLFV LV HDUQ!
PDQDJHPHQW WHDP $ ORW RI SHRSOH LQ WKH EXVLQHVV ZRL
UHO\ RQ H[SHULHQFH DQG LQWXLWLRQ EXW PDQ\ FRPSDQLHV
FDQQRW ZDON WKURXJK DQ DLUSRUW WKHVH GD\V DQG QRW
VD\LQJ ZH DUH WKH FRPSDQ\ ZKR LV JRLQJ WR KHOS \RX WR

3HRSOH GR QRW DOzZD\V WUXVW GDWD ,PDJLQH \RX DUH DQ F
\RXU RIILFH DQG VKRZV \RX FKDUWVY DQG JUDSKV WKDW FRQW
DERXW \RXU EXVLQHVV $ ORW RI PDQDJHUV LQ WKLV VLWXDYV
O\WLFV SURIHVVLRQDOV ZKR WHQG WR EH GRHUV QRW WDOI
RUJDQL]DWLRQ WR WUXVW LWV GDWD

"5),$). ' 42534). 4( %$! 4!

© HYH QUFRYHUHG \WDWKH EHWZ D\ IRUGDE DQDOWEY SURIHWIRQD® \R EXICS WKZ W WHU
P DQDUHP HOARDP 1V \R GHIYHUYDOH FROMMMQ®  TXIEND DQG DFFXUDMO 7 R DFFRP SQUK WLY
\ RX QHHG R FUD\M DQG SXEQK DQDOMFY IQD QHZ ZD\ : HFD@KLY QHZ DSSURDFK ' DU2 SV
" DIB2 SV IV D FRP EICDIRQ R VRRY DQG P HKRGY Z KIEK AWHDP @H \WH GHYHBSP HOMR QHZ
DQDOWFY Z KIB! HQUXUKQ) 1P SHEFDE®! G TXDAWY ' DUER SV KHSV VKRWMQ \WH P\ FGIIP H IRU
SURGXFLQ) DCDOWF YDOH DQG LQGRYDUIRQ DEGUHMQI VRP H R \KH [ XQEDP HQIBCRKD@IQJ HY
\KDVBUHYHQARW D] DURQY 1URP WK \KHUGD\D

% 2. 42534"9%$%)69%R2). ' ! */52. 99/ &6! ,5%

" DIBR SV XVHVWH $J 1B HYHBSP HOAP HKRCREJ\ R FUHDWM YDODE®G! GHZ DCDOWEY |RUWH
EXVIGHW RURUDQ] DURQ $ J 18! DFFHSW WDWEHRS®! GRQVWHFHWDUD NQRZ Z KDWKH Z DQW
XQIDKH VHH W7 KH DB DCDOWRY WDP GHIYHWY QHZ. DQDOWFV 1Q D VKRWAP H 1P H DQG

UHFHIYHV [P P HEDWM IHHGEDNIURP XVHLY 7 KLY\l KWHHGEDFN BRS \AMHWY \KH GHYHBSP HOAR
QHZ DQDOWFY \R \KH |HDWUHY WDWDUH P RAYDGDE®! R \WH EXVIGHW 8 VHY DUHQWW SHRMG
\R\BNH D BDS R 1D 7KH DU J UDGXD® LONRGXFHG \R \WHURZ Q GOV DQG GLLHPVRH RXUGH,

F7KH' DR SV &RR\ERRN



R HDRK IXWUH 1P SURYHP HONQ DCDOWFY WURXJ K WHUIHHGEDFN 7 KLY IHHGEDAN ERW [P

SURYHV WH DCDOWFY DQG GDZ V \WHP 1O \KH SURFHW DV DQ DRIYH DQG LQYHWHMG WIINHKRGHU

1 KHQXVHY JURZ \R DSSUHFIDWM \KH YDOH SURYICHG WV P H \RR RSHUIDMRQDA H WH DCDOWFYV

DQG GHYHUWHP  RQ D FRQUXRXV EDVV

% 2. 42534"9%$%)69%R). ' 15)#+,9

,QDWD2BXWR P DWAN-ED\D BMOKGID WD D Q W6 DWPBFS GRA D Q D O \TWKLLFRWN O\
DQG ZLWK FRQILGHQFH OLQLPL]JLQJ WKH F\FOH WLPH RI QHZ C
WURVWHUYH HOHYRIQRFXHVWIVRNGDA QILY HPRPH@MFDUD S DG K H
VLWXDMNHORQRUJID QL DIWERN®@R O &NV W R PHWBW R V S 8 RYWRWW DVQWELIO O
DQDOWRWWRRR QU XV W &EXWIRXE KHQ VZ\WBT XHV WILRBBWS HO L YHRIGIIG
DIWHU WKH TXHVWLRQ KDV FHDVHG WR EH UHOHYDQW

'DWD2SV UHOLHSDXSR Q DMKIHG H ZIKILF IS H\QWEHOK®Y GDWD DQDO\WI
GDWH VFKHPDV DQG WUDQVIRURD WL N O HMKEXW BBHDR\PFS \§ 8 Y D C
SUHVVLQJ EXVLQHVV TXHVWLRQV FRW\NP X RX\F RIRHHBROKRR BIRIQRW
J\ WKDW LV FKDUDFVS WKILYWLHGKIFHY WKH F\FOH WLPH RI QHZ |
RI PDJQLWXGH :KHQ XVHUV JHW XVHG WR TXLFN DQVZHUV LW
WHDP DQG VWLPXODWHYVY WKH W\SH RI FUHDWLYLW\ DQG WHDHF

9 2. 42534"93$%)69R). ' | ##52! 4% 9

7 OO VRXI K \R HDUD DQG HDV VR VTXDQGHU | EDG GOV P DNHV/ IW Z D\ WURXI K \ RXUGDWD
SISHIH \KH XVHWY P LI KWRWHYHUDI DIQWKAKH GD\D ' D2 SV WMV DQG P RQURY
EXVIGHW ®J IF DQG CDI YDIEW B\ \MAILY GDVY DAHDFK I H R \WH GOV DQDOWFY SISHIH
© HOHQ WY WMDY VR \WH ARMNAIFDCBURFHW FRQIROXVHG 1Q BIDQ P DQXIDRUMURQ) 7 KH WAV
FDQWBYWIP S®I EXWRYHUMP HWH DU H SDQGHG IQ EUHDOK XQIDKH EHFRP HD

IRUP IGDE®! FKHFN

RQTXDOV ,| DSUREGP RFFXWY Z W DQ IQMEDORUH \WMEDAEDWVHWRUDADG. SURFHQ
ABUH \KH GOV DQDOWFY \MDP Z IOEH DBWNG 1P P HADMO B\ \KH DXVRP DWMG MV ' DII2 SV
SURMFW \WH QNI UV R \KH CDVD VR \WH GOV IWHDLY Z R R XVHUKWY

4( %" % 9R)4/ &42534%% | . | ,94)#3

( DUIQY \ RXURW DQY} DURQY WKVANP DNHV \WH RE R \KH GO\ DQDOWEY WDP D GW-DVIHU EXW
P XFK P RUH LY DWAINH & RP SDQHV WDWERQWIKVAKHUGDWY Z IQEH RXRRP SHMG [Q\KH P DU
NHSOFH 0 DQDUHY Z I@P DNH GHAMRQY EDVHG RQ IQAFWSDWW] SHIHQFH RUSUHFRGFHYHG
QRIRY/ ,QFDVHV @H WKLY P DQDIHY VRP HUP HV GHYHES GlLIHHQAHWRQY R BHDO DQG FDQW
DJUHH RQWH IDFW GMDEGH \WDWI LIE SOQV

$ FRP SDQ. WDVWIKVAV IW GDMB GHYHBSV D XQUHG YIHZ R UHDO DQG FDQIRWP XOW D
VKDUHG YMRQR! KRZ \R DFKIHYH W JRDY ' DUl GUYHQ FRP SDQHV GHOYHUKLI KHUJ URZ W DQG
XQP DO KLI KHUYDODMRQY WDQWHUSHHY $VD&$2 RUE' 2 GDAQ) \WH RUDJ] DIRQ
\R EHFRP H P RUH GD\D GUYHQ LY\ RXUP MMRQ * DVIR SV P DNHV WDWHDMHUE, KHSIQI WH GD
I DQDOWFY \WDP GHIYHUTXIEND DQG UREXM® FUHDIZ) YDOH WDWY UHFRI QI HG DG WKVING
B\ \WH RUDQ] DIRQ
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) IAVZ H Z DO \KHQ Z H LXQ 7 KH VDP H L \WKH 1Q GDVI DCDOMFY ,Q RXUP DQ GVFXWIRQY ZH
KDYH HQFRXQMUHG FRP SDQHV \KDVWDUH MWNABMZ) RXVZ W GDMB DQDOWFY DQG RKHWY Z W
VXEVBQIDARW DQY) DURQY KDQGIY SHIE\ My Rl GDVT ( YHY RQH WDWZ H P HAW VRP HZ KHUH
DEQ WLV VSHARKP R P DU : HYH |RXQG \WDWHNEHFDXVH DQ HQMSUVHY GDMB DQDOWFY
RUDQ] DURQ Y @ H GRHY QRWP HDQWDVWWY H FHIBIQWV, Q IDRWWH 1@Z V 1Q D SURFHW RUP HIK
RGRBJ\ EHFRP H SDMFXOUD QRUFHDE®! Z KHQ D \WDP JURZ V EH RQG \KH LQUDOAR HV

: HYIHZ HYHY FRP SDQ. DV EHQJ VRP HZ KHIH RQ D MRXICH \WZ DUBV DRKIHVIQ) H FHBIQRH ,Q
RXUH SHUHCFH \WH BRXWH LV GAYIGHG IQR IRXUBIHY 7 KDWOIG VRP H J HWKHUH | DWHMUE\
\DNQJ D VKRWXW:  HOGVFXW \WH IRXUMBI H IRXICH DQG WH VKRWRXVWR H FH®IQFH EHERZ

341" %>1$! 4! $9BwR4

&RP SDQHV JHGHDM CDWT IURP D YDUHW Rl HQMSUVH DSSTFDMRQY 7KLY CDMB FDQ KHS RUDQL
] DIRQV J DIQ D EHAHUXQGHYABQAEIQ) R FXVIRP HY SURGXAW DQG P DUNHW | \ RXUFRP SDQ. LV
QRAHDSIQ) YDOH ILRP \ RXUGDWD WHQ\ RX @/H LQ D CDVB GHVHW, Q D CDVI GHVHWWKH GDVD LV
XQGEHUD) HG RUDA V GRUP DAY INH D P LQHUDOHVRXUFH WDWIHP DIQV IQ\KH JURXQG \WH CD\I
FRX@ KDYH HQRUP RXV SRIMQUDO EXVZ MRXWEDAE DCDOWFY \KDVERWMQNDQ) RHV XQUHDD HG

7 KLY VAXDMIRQ FRX@ KDYH [P STFDMRQY IRUKH FRP SDQ |V IXUMUH : KDL FRP SHWRY KDYH
GHVVHGD Z D\ \R XVH GD\I DQDOWEV \R J DLOHUD FRP SHIMYH DGYDQBUH' © WNRXWD FRP SUH
KHOLYH GDW WIDAMI\ D FRP SDQ UMNY P MAQJ WH P DUNHAW

F7KH' DR SV &RR\ERRN
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6 RP H RU DQYJ DUMRQY DUH HQJ DI HG LQ DQDOWRY EXWER VR 1Q D GHFHQADD HG IDVKIRQ RURQD

P DOVFD®! 6 RP H HOMSBUMHY DUH MVAI WY \ABUWG [Q DQDOVEY : KHWHURUGRWD SHYRQ
KDV SURJUDP P 1QJ VNQY' W SRME®! \R GR D IDIUDP RXQAR DQDOMFY XVIQJ HYHY G\ \RRY @H
VSUHDGVKHHW 2 GH FDQ DFFRP SIVK HYHQ P RUH XVIQ) GDWD YIVXD) DIRQVR\EDUH :  H FDOMY
YRXITXH $ QDOMFY ,Q D ERXUITXH VKRS GDVI DCDOWFY SURIHWIRGD® DUH DNQVR DYDY

YR XH $ QOO \MQG \R EH DG KRF RUFUHDIM RQH RII UHSRW \KDVWDQVZ HUTXHVIRQY SRVHG
E\ DP DQDIHU) RUH DP SBI DJGEDCHQMSUWH P D ZIVK \RNQRZ KRZ P XFK Rl W UHYH

QXH MEHIYHV IURP RQH PXMRP HU* DB LY H SRUMG IURP &5 0 V RURSHUDMRQY Vi VAP V DQG
SX@®IG LOR D VSUHDGVKHHWRUDQDOMY 7 KH\MP YRXITXH $ CDOMEV P D\ P DNH IMYRXQG VP DO
IQVFDBI EXVWRP H @ H HQMSUVHY DUH NGRZ Q\R UHO VREID XSRQWKLY DSSURDFK $ OUH
HOMSBUMH P LJKWXQ Z HHND UHSRWY H| SR VDB CDWB LOR D IOWIBH 7 KH J GEDO/DBN DG
P DUNHMQ \WDP FDQ\WHQ HDVI® P DQISXOMM \KH GO 1Q D VSUHDGVKHHWT KH VKDUQ) Rl GBS
XVIQJ | OWIBN FDQ EH XVHG \R FRP SBP HQADQ HQMSUVHY RSHIMRGDIDCDOWFY
7KHH LV QRMQ) IQKHHQ® Z IRQJ Z M %RAITXH $ QOOWEY W/ D JUHDWZ Dh \R H SERUH \WH
EHVWZ D\ V VR GHIYHUYDOH EDVHG RQ GDW 7 KH HYHQWDQJ) RDOVKRX@ EH \R RSHUIMRQD H \KH
DB DQG GHIYHUKDWDOH RQ D UHIXOUEDMY 7KLY FDQ EH WP H FRQUXP Q) DQG HURUSURCH 1L
H HEX\MG P DQXD®

341" %@ 7! 4%& ,, .1 ,94)#3

| DQ DQDOWEV IQUIMYH IV VXFFHWIXCDQG\KH \WDP JURZV D FRP SDQ. Z LGHYHQWD® EHILQ
\R P DQDJH DCDOWFY P RUH IRP D® & RP SDQHY XVXD® KDYH D GHHS® HQWHQFKHG SUIRVIFW
P DQDU HP HQWFX@MUH EDVHG XSRQWWH P HKRGREJI\ XVHG E\ WHUUHVHDUFK DQG GHYHBSP HQW
WDP V2 1\WQ SURVIFWP DQDI HP HQMY EDVHG RQWH :  DAWUD@P HWRG VR W QDWUDA RUAKHVH
RUDQ] DURQY R P SBP HQW  DIWUD@S QDOMFY

,QWH: DMIDOY R GHYHBSP HQNR FBIV DUIH BQ) DQG W IGD FRMRGIG 3 URWFW SDW
WURXIK D VHWR VHTXHQUIDCSKDVHY  DUFKIMAMUA GHVLIQ \WMWGHS® P HOADQG P DIQMCDGQRH
&KDQIHV 1Q \WH SURVIPVEDQ DWDQ, BT H FDXVH P RGLIEDMRQY \R \KH VFRSH VAKHGX®! RU
EXGIHWR \WH SURMPWS V D UVX@V:  DIMUDGBURVIPW DUH UNVMBQAR FKDQIH 7KLY IV Z KRD
DSSURSUDW Z KHQ\ RX DUH EXGIQU D EUGIH RUEUQIIQ) D QHZ GLXJ \R P DUNAWEXWQ \WH | LHG
R CDWW DQDOWEY FKDQIHV 1Q UATXILHP HQW RFFXURQ D FRQIDXRXY EDVY 7 HDP V\KDWKVH: D
\MUDGDQDOMFY RIVMQ VWK J Bt Z W GHYHBSP HQWA FBI WP HY \KDVWDUH P XFK BQJ HAKDQ WHU
XVHWY H SHADQG GHP DQG . DIWMUD@DCDOWEY DOR WQGY R EH GERUIQMOUYH Z KIEK P DNHV
HYHY DVSHPWR \KH SURFHW/ MBZ DQG VXVFHSWEG! R HURU 0 RWEDID DQDOUEY \WWDP \/ \RGD\
DUH LQ\WH :  D\WUD@DQDOMEY AR H DQG DUH RIMQ XQDZ DUH WDVWKHUH 1V D EHIWUZ D\
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" DIB2 SVIV D QHZ DSSURDFK VR GO DQDOMFY Z KIEK 1V VXSHURUR : - DAWUID@S CDOMFY 1Q
\MP VR 1G] LE@YV TXDOW DQG GHYHBSP HONA FBIVP H ' DIB2 SV DERSWNA. FRGFHSW IURP
GDQP DQXIDRYUQ) WIHZ \ GDAB DQDOVEY DV D FRQIXRXV® RSHIMQ SISHEH Z KIFK FDQ
EH DX\RP DIMG P RQURUHG DQG FROMRMIG 1 HZ DQDOWFY DUH FUDMG XMQ) $J1B1" HYHBS

P HQAD P HKRGRBJ\ FUHDWMG 1Q WH VRII DUH HQJIGHHUKQ [HG $J1B1 P DQDIHV \WH GHYHO
RSP HOAR QHZ DQDOMFY B\ GHIYHUQ) YDOIDE®! |HDWUHY IQ VKRWGFUP HQW 7KLY DE@RZV DQ
RU DY} DIRQ\R TXIEND DEDSWR QHZ. UHTXWUHP HOW RUFKDQJ H FRXWH EDVHG RQWH GHP DQGY
R WH P DUNHSOFH $ CDOWEY DUH GHSE HG XVIQJ \KH FRQIDXRXY GHSE P HOWP HNRCRBJ\
SIRGHHHGE ' HY2 SV $XWRP DIMG RUFKHVIMMIRQ UHSOFHY OERUIQMOLYH P DOXDCBURFHWHY
7KWV P HDQV \WDWHZ DCDOWEY FDQ EH SXEQKHG FRQIQXRXVO RQ GHP DQG Z W P QP DCKX
P DQIQMYHQIRQ ' DV TXDON IGZ Q) \MURXJ K \KH GDVI DCDOMFV SISHIH 1Y P RQVRUAG XMQJ
DX\RP DVMG CDVY DQG B LIE WMV H, HEXWG DV SDWAR \KH FRQIDXRXV GHSE P HOADXRP DIRQ
7 KHVH WMV DUH IQVSIUHG B\ \WH BMYAFDCSURFHVY FROARCY IGHD XVHG IQ P RGHD

P DQXIDPMU LQJ RSHIDIRQY

41 +%A4( %3( | 24#54

7KH P DMINH \WWDWP DQ FRP SDQHV P DN\H IV WDWMWH OQIXIWK 1Q WIH  7KH EHWHU
DSSURDFK IV W& \INH D WKRUREXWWNS WIOH  HQIHO DQG P RYH ALHA® \R WWOH |1 \RXU

RU DY} DIRQ
\VDOHDG IQWIIH  \KHQ Y DGYDQUEI HRXV \R DGYDGFH DV TXIEND DV SRME®!

4(%*/ 52. 99 4] YB#YN, % #%

" DIB2 SV SURYIGHV \KH | RXQEDURQ | RUGDMS DQDOWEY H FHBIGFH |, \WAWHDP @HV WH GHYHO
RSP HOAR QHZ DQDOMFY VKRUMQY F\ FGI P H DQG DXVRP DMV \KH GD\B DCDOMFV SISHIH
IUHHQI \WHWDP W IRFXV RQ YDOH DGEAQI DRYMA WDOR FROARY \WH TXDONV R GO

IGZ Q) WWURXJ K \KH SISHEZH VR XVHY FDQWKAKHUGD : W' DR SV IQ SOFH \KHWDP IV
SURGXPIYH  UHVSRQUYH DQG HIEHQA7 KH Z LOUDFH IDUDKHDG RN FRP SHIMRY Z KRVH DQDOVEY
DUH G\ QP EGI DQG B P SDRIKO' DUI2 SV VKRUMQY \ RXUIRXICH. \R DQDOWEY H FHBIGFH
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SIWKLQJ D' DW2 SV 3 IRMFW KDWD DWAY/

" DVIR SV DGGUHWHV D EURDG VHWRI XVH FDVHV EHFDXVH IMWDSSTHY Z RNGZ. SURFHW
DX\RP DMRQ \R \WH HQG \R HQG GDVB DQDOWRY @HR F®! ' DVIR SV UHGXFHY HURY
VKRUWWQV P\ FOI WP H HIP LQDWV XQBMQRHG Z RIN IGFUHDVHVY IQQRYDMRQ [P SURYHV
WDP Z RN DQGP RUIH ( DFK R \WHVH [P SUIRYHP HQW FDQ EH P HDVXUHG DQG MUDWG
XSRQ

7 KHVH EHQHIW DUH KXJ HO [P SRMIQWRUGD SIRHWIRQDY EXWL \ RX P DGH D SWK
@H WLV \R D WSIFDCH HOXWYH \ RX SUREDE® Z RXGQWW HOHIDW P XFK HQKXVIDVP

< RXUGDVB FRQUXP HWY DUH | RFXVHG RQ EXVIGHW REMPRYHY 7KH QHHG\R JURZ VDBV
SXWXH QHZ EXVIGHW RSSRUMQUAV RUUHGXFH FRWV 7KH KDYH YHY QA
XQGHYADQAQ) R Z KDWMP HDQV \R FUHDWM GHYHESP HOWHQYILRQP HQW 1Q D GD\
YHWXV VHYHIDOZ H\WV + RZ GRHV \WDVWKHS \WHP 2HYDODW D QHZ 0 $ RSSRUMQW
B\ ) UcD"s

J\RX SMK ' DVB2 SV IQ\MP VR W WFKQFDCEHCHIW DQ H HEXWYH RUFR Z RINHU
P LI KWORWKQGHUABQG LW I X@BRMMDOYDOH ,QAMDG H SDIQKRZ DJ 1B DQG HURU
|UHH DQDOWEY VHYHY WH RU DQlJ DMRQY P MRQ : KDWZ RX@ IWP HDQ W P RQHWY H
GDWD P RUH HIHAIYHO \WWDQ FRP SHWRY' ' DB LV WH P RGHQ EXVIGHW GHRMIRQ
DSSDUDMY MWIDW* RRI®! 7DUHWS P D) RQ RU) DFHERRN ' DVl2 SV HQDEGNV

FRP SDQHV \R IDSIGD DWHW DQG SXWXH RSSRUNQUHY DYRIGIQ) \MDWI IE P MBNHV
DQG VKUQNQJ WP H \R P DUNHW:  KDWZ RX@ IWP HDQIRUD FRP SDQ. \R BIDG IW LQGX
IQVDYY\ DQG EXVIGHW DILOV' © KHQ GVFXWIQJ D' D2 SV IQWWDMYH Z W DQ

H HEXWH RUFRBDIXH IRFXV RQ KLY KHUWMRS EXVIGHW REMIPWH DQG 11QG D SIRWIFW
UHDWG \R LW, P SDPWKO  DVER2 SV SURWIFW DUH \WRVH WDVWKHS FRTDI XHV DQG

H HRXWYHV SXWXH WHUREMIPIYHY %HBZ. Z H VXJJHWWRP H DGGMRQDO
XQFRQYHQURQDODSSURDFKHY \R 1IQAQ) KWK YIVIEIOW' DVB2 SV SURMFW
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$ MDICHG UHDMRQUKLS EHE HHQ \WH GDVB \WDP  DQG XVHY FDQ SRIQMR D SRMQIDO

" DVER SV SIBWSURVIFWS CDVDWDP Z M XQKDSS\ XVHLY/ 1V USH |RUMDQVIRUP DURQDO

FKDQIH <RX P D\ IQACAIYHD Z VK \R MWD DZ D\ IURP JIXP EQRY XVHY < RX VKRX@ EH

WDQNXARUWHP  7KH P RUH YRFDCDQG XQKDSS\ WH FXVRP HW DUH \KH EL]J HUMH

RSSRUNQUV R LD WH VIYDURQ DURXQG DQG EUQ) KLIK [P SDPWP SURYHP HOW \R \KH

EURDGHW\BRWIE®! JUIRXS $ OUIH FRP P XQW Rl GM/DWALHG FXWRP HY IV DOR QNHO \R EH

D KL KHUSURUM |RUP DQDIHWY DQG H HEXWYHY $VN\ RXUXCKDSS\ FXWWRP HY RU

FREDI XHV Z KDWFRQFHUOV WHP P RWDERXVKH GV DQDOWEY WDP - 8 VHUGIVFRQMQW

P D\ EH H SUMWHG 1Q IHHE V DQG REVHYDUMRQY 8 VHUVXUWYH V FDQ RU DQY] H DQG TXDQM

XVHUDQHFGRMV [QR DPUMRQDE®! SURIMAYV 7 KH QMR SRME®! MXHV IV BQ) EXW RX P LIKW

KHDUIHHGEDFN \WDWQFOGHY

o ' DWW VFIHQFH HQULQHHUQ) DQDOWE \WDP V GR QRWGHDYHUWH LI KWKDWAH EXVIQHW
PXRP HY QHHG

o 7KHCDWWDP \BNHV\RR BQ \R GHYHUDQDOWFY

o 8VHY P MUKWYKH GDVB IWHD RUWH WDP Z RINQI RQ\WH CD\B

o 6VINHKRTHWY KDYH KILHG FRQUXGRIQN RUVKDGRZ \WWDP V \R GR GD\I Z RUN

W ] &

1 HI DWYH IHHGEDFN R\MQWMP V IIRP GHHS  XQGHWDIQ) MXHV 7KH GDB\MDP P D QRW
GHOMHUUHBIYDQADCDOWFY EHFDXVH EXVIGHW XVHLY DQG GDVB DQDOW DUH VROWG I URP
HDFK RWHU 8 VHY P D\ P IMAKVWEDMS DQG DQDOWEY EHFDXVH R HURWY © KHQ EXVIGHW
XQW KIUH WHURZ Q GDVB DQDOVWV 1YY/ D VLI Q\WDWKH. DUH XQGHWHYHG 7KH P D\ IHHO
@H \WH GDVB RU DQlJ DURQ IV QRADGEUIHMQ) \WHUSURUMAY

8 VHUIHHGEDFN P D\ 1HHOFRQFUAM VR XVHY EXVDV D GDVB SIRHVWIRQDO\ RX Z LGKDYH \R
WDQUOM \WHVH UHTXIUHP HON IQR P HWEV ) RUH DP S®I XVHY P D\ CRARKVAKH GDVD
7KDWP D\ VHHP DEVIDPADQG QRWELHA® DRMRCDE®! 7U P HDVXUQJ \ RXUHWRY SHUZ HHN
1\ RX FDQVKRZ XVHY WWDW RX DUH B2 HUQ) WDWOXP EHU \ RX FDQ EXLG WKW MW
FRYHUDI H GDVKERDUG FDQ LMW SURI UAW 1Q TXDONV FROARY ' HP RQAMIDIY \ RXU
VXFFHW Z WK GDVD FDQ KHS J LIDGXD® Z 1Q RYHUGHMDRRY : KDWRWHUSURE®P \/ KDYH
HURGHG WKWV <RX P D\ QHHG \R BRN IRUP RUH \WDQ RQH FRQUEXWY 1DRRU

,QP DQ RUDQ] DURQY DQDOWRY IRGRZV D FRP SB[ SDW IURP UDZ GDVD \R SIRFHWHG
DQDOWRY WDWAUHDM YDOH < RXUGDWB FURWHV RU DQ] DMRQDCERXQEDUHY  GDVD FHQMY
WDP V' DQG RUDQY] DMRQY ( WRWY FDQ FUHHS 1Q DQ Z KHUH DBQU WLV SDW : KDWDUH \WH
KIMRUEDOGUYHY R IWXHY HURY : KIEK WDP V RZ Q HDFK SDWWR WH SURFHW' $ OFNRI
UHVSRQUYHGHW VRP HP HV VTXDQGHW WKWAO HDVXUH KRZ. IDWANMDP V FDQ UMVSRQG \R
HURWY DQG UHTXHW

$ QRINHUFRP P RQ XVHUFRP SOIQM \WDWEDD DQDOWFEY \MDP \/ VBNH VRR &QJ \R GHOYHU
UHTXHMG [HDWUAY 7 KH GIQIWK R WP H UHTXIUHG R GHOYHUDCDOWEY FDQ EH H SUHWHG IQ
D P HWE FD@IG P\ FOI WP H Y4HQFKP DINKRZ IDWY RX FDQGHS® QHZ IGHDV RUUHTXHVW
QR SURGXPURQ 7R UHGXFH P\ FOI WP H H] DP 1QH \WH GDVB VFLHQFH HQJ IQHHUQ) DCDOWF
GHYHESP HQABURFHW ) RUH DP SBI KRZ GQJ GRHV IMYBINH \R FUHDVM D GHYHBISP HOW
HQYILRQP HQW + RZ XS \R GDWM DUH GHYHBSP HOAHQYILRQP HOW' + RZ. Z HQJ RYHU(GHG DUA
GHYHESP HOAHQYLURQP HQN!
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$V' DR SV IP SURYHV WKV GDVD DQG GDVB WDP UHVSRQUYHQHW  EXVIGHW XVHWY Z L
QDX EHJIQWR Z RINP RUH FEVHD Z W \WWH GOV \WDP  $V/ \KH GDWI WDP EHFRP HV

P RUH DULB IQMDRIRQ Z WK XVHY IGFUHDVHV 1O P SRUBGFH * DR SV IRFXVHV RQ
GHOYHUQJ YDOH VR FXVARP HLY 1Q VKR UHTXHOMMUDMRQY 7 KH YDOH WDWEXVIGHW XVHY
UHFHLYH DIWULOMUDPUD] Z W WH GDVB WDP UHQIRUFHV WH YDOH R Z RUNGQJ VI HWHU

" DVB2 SV HOMBUVHV 1UHTXHQ® REVHYH J UHDWIUDQG P RUH IUHTXHQWFRP P XQEDWRQ DQG
FROERIMRQ EHE HHQ XVHWY DQG \WWH GOV \WDP 7 KH SRVIMYH |HHGEDFN &RS RI
FROIERIDMRQ DQG YDOH FUHDURQ HQFRXUDJ HY XVHY DQG GDVB SURIHWIRQDY \R LQYHWAQ
ZRINQI FERVHD \RIHKHU ,QWH HQG WH TXDONV Rl FRIDERIDMRQ WDW DI SV IRAMY
EHFRP HV \WH HQJ LQH \WDVWIENHV DQ RU DQY} DWRQ\R QHZ KHI KW
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© HYH EHHQ DIWQAQ) G FRUHWHQRHY IRURYHU  \ HDWY VKDV EHHQ FRP P RQ\R VHH SUH
VHOMY GVSD\ D GO DURKMMAXNUH GDIWDP @HWH VP SOHG RHEHBZ IUXW $
DI DUFKLMAMUH GDIWDP \VKRZ V KRZ UDZ. CDMB YWY IQR IQUIKW $VWH ( FNHIWRQ* LRXS
Z UMMV 2D CDVD DUFKIMPMUA GH LQHV \WH SURFHVWHV \R FDSWUH WDQVIRP  DQG GHIYHUXVDE®!
DD \R EXVIGHW XVHY 2

,Q RXUFDQRQIFDOEDWY DUFKIMRMUH GIDJ WP CDVD VRXUFHV IBZ. 1Q1URP \WH BIVDQG SDW
\WURXJ K \ADQVIRUP DAIRQY \R J HQHUDWM UHSRUV DQG DQDOWEY | RUXVHLY RUPXVRP HY RQ\WH
WKW, QWH P LGB! @H DGR WH VRRY R \WWHWDGH DZ CDW HIQHG GO CDWI ONHV

Z DUHKRXVHV P DWW GD\B HQJIQHHUQ) GO VFIHQFH P RGHY YIVXD() DIRQ J RYHUDQRH DG
P R 7RRY DQG SOMRP V FDQ H IMAQWH FEXG RURQ SUHP IVHV 0 RWDUI H HOMSUVH CDWD
DUFKIWPWUAY KDYH HYROHG\R XVHD P [[ R ERW

YUXWH  $ WSLFDOB IRGXFARQ RQD YIHZ RI ' DV $ UFKIWFWXH

© KHQ GO\ SUR HVWIRQDY GHIQH GO DUFKIWRWUAY WH IRFXV 1V XVXD® RQ SURGXRURQ
UHTXWHP HQW SHURWP DGFH OWQR. BDG HW ( QIQHHWY DQG GO SURHWIRQDY GR D JUHDW
RE H HRXI RQWHVH UHTXIUHP HOW 7 KH SUREGP 1/ \WDVWIH VSHALLLEDUIRQY GRQWCFOGH
DUFKLWHFWLQJ IRU UDSLG FKDQJH

7KH RQD \WIQN DERXWBURGXRIRQ QRWKH SURFHW \R P DNH FKDQI HV \R SIRGXRIRQ $ ' DV
2SV' D$ UFKIWPUH P DNHV WH WSV VR FKDQU H Z KDALY 1Q SURGXFURQ D 2 FHOWDAGHD 3
7KIONQ) IIWADERXWAKDQI HY RYHUMP H R\ RXUFRGH \ RXUVHIYHWY \ RXURRY DQG P RG]
IRUHURY DUH [ WOV FMY HQV IQ WH G-MIQ
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7DNH WY H DP S®! 0 RELBI SKRQH GHVI QY
IQFUHDMQI © GFDWM EDWHUL 1Q 11 HG BFDIRQY
XQEHGHDW VHOWYH HBFRRQEY QP DQ. FDVHV
EDWHUHY FDQ QR BQJ HUEH HOVO DFFHWHG DQG
UHSOFHGE\ D FRQUXP HU 7KH 25 LIKWR 5 HSDLU
P RYHP HQADGYRFDW | RUSRTFLHY WDVWHQDE®!
FXVRP HWY\R L[ \WH \MIQIV WDWKH, RZ QIQAMDG R
WURZ IQJ \KHP DZ D\
: KHQP DQDUHWY DQG DUFKIMRW | DIOR \KIQN DERXW
DURKIWAIY \WH SURGXPURQ GDWB SISHIH IRUDSIG
FKDQI H DQG HIFHQMEHYHBSP HOMWY D QMBI Q\H
GHVJQQI D P REIGI SKRQH Z W D 1 HG EDWAY

<RX FDQHQG XS Z W SURFHWHV FKDUDRMUL HG B\ XQSDQQHG Z RN P DQXDOGHSE P HQW

HURY DQGEXWDXFDR \WDQ\BNH P RQKV\R GHS® DP IQRU__ @H 64/ FKDQIH

YXICIQ) D GOV DUFKIMMAMUH Z MWRXVBDIQQQ) IRUFKDQIH LV P XFK Z RYVAWDQEXGY D

P REI®I SKRQH Z M D ILf HGEDWHY :  KIBI P REI®! SKRQH EDWHUHY DUH VZ DSSHG HYHY 1HZ

\ DY \ RXUDQDOWEY XVHY DUH JRQJ \R Z DQWAKDQIHV HYHY GD\ RUVRP HUP HV HYHY KRXU

7KDWP D\ EH IP SRWE®I Z W\ RXUH] MY GOV DUFKIMAMUH EXVW RX FDQP HHWKLY

UHTXIUHP HQWL \ RX DUFKIMPWRUIW, | GDVD DUFKIMRMUAY DUH GHVL QGHG Z W \WHVH JRDY 1Q

P 1QG \KH FDQEH P RUH I®[ LEGI UHVSROUYH DQG UREXMA HIDR\ GOV SISHIHY FDQEH

XSJUDGHG \R DFKIHYH WHVH DIP V B\ HQKDQRIQU \WH DUFKIMRMUH Z W P RGHD\RRY DQG

SURFHWHY
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,P DIIGH 1L \ RXUGDME DUFKIMAW Z HUH J LYHQ WWHVH BHTXIUHP HON XS 1URQW, Q DEGMRQ R WH

VADIQEDUE WPV \WH XVHUMRY - RUIXQPURGDOVSHALLIEDUMRQ FRX@ IGFOGH UHTXIUHP HQN @\H
WHVH

8 SCDW DQG SXEQAK FKDQI HV R DQDOWEY Z WIQ DQ KRXUZ MKRXAWAMXS\WEY. RSHIMRQY
" IVFRYHUGDD HURY EH RUH WH UHDFK SXEQKHG DCDOMEY

&UHDW DQG SXEQK VFKHP D FKDQIHV IQD GDy

1\ RX DUH D GDVW DUFKIWRVWY RXWHD RUSHIKDSV\ RX SO\ RH \ RX P D\ DIHDG. KDYH FUHDWYH
IGHDV DERXVKRZ \ RX P 1J KWDGGUHW WHVH WSHY R UHTXILHP HQW < RX Z RX@ KDYH \R P DIQIIQ
VHSDUDWM EXWGHQUFDOGHYHESP HQMMAMDQG SURGKRIRQ HQYILRQP HQW < RX Z RX@ KDYH \R

RUFKHVDW DQG DXVRP DWW \MAWWP RQURUQ) DQG GHS® P HQAR QGHZ DQDOWEV \R SURGKRIRQ
- KHQ\ RX DURKMMPWRUIG] LEKDW TXDOV UDSIG GHSE P HAVDQG BHDOWP H P RQWRUQ) R

W 1Q DEAMRQWR \ RXUSURGXRIRQ UHTXILHP HON  \ RX DUH P RYIQJ \RZ DUV D' D2 SV G\
DURKLMPMUH DV VKRZ QLQ LI XUH

7KH' DVBR SV GDVD DUFKIWRUMUA H SDQGY \WH WDGMRQDCRSHIMRQY RUHQMG GDMD DUFKIMAMUA
B\ IQFOAQ) VXSSRWWRUS J 1B MUIDMYH GHYHEBSP HQAV HY2 SV DQG BMYAIFDCBURFHW FRQARO
: H FDOKHVH \RRY DQG SIRFHWHY FRAIYHO D' D2 SV3OWRP  7KH' D2 SV HBP HQW IQ
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RXUQHZ GO DUFKIWMRMUH DUH VKRZ QIQ ILTXUH

JUXWH ' D2 SV) XQFMRQDO DV $ UFKLIWFVMUH

"208 +$/ 7. [ &A( %! 41/ 03! 2#( )49%#452%

$ ' DUIR SV DUFKIMRXUH FRQBIQV VXSSRIWRUHQYILRQP HOWFUHDMIRQ DQG P DQDIHP HOW7 KLY
HCQDEBN VHSDUDW GHYHBSP HOMMAMDOQG SURGXPIRQ HYLRGP HOW Z KIFK 1Q VMUD VXSSRWY
RUFKHWIDIRO P RQWRUQ)  DQG \MADXURP DURQ 7 KH VRIE DUH DXVRP DMV [P SDRWIHYIEZ. DQG

QHZ DCOOWFY GHS®R P HQNR \WDWAKDQI HV FDQ EH YHWHG DQG SXEQVKHG FROIDXRXMD  $ JHOWV
1Q HDRK HQYIURQP HOWRSHUDWM RQ EHKDORI WH' D2 SV 3 OMRWP W P DQDIH FRGH DQG FRQ
IIXUDMRQ H HRXW VIV DQG UHMLQ WMAHVXEAV ®IV DQG XQIP H IQRWP DIRQ 7 KLY HQDEGV
\KH DUFKIWWRMUH VR Z RN DRIRW KHWURT HCHRXV RO DQGM VWMP V' 7KH' D2 SV 3 OWRWP
DOR 1QMI UDWV VHYHIDORKHUIXQRMIRQY Z KIFK VXSSRWAIKH JRDORI UDSIG GHS® P HOADQG KK
TXDOW Z W I RYHDORH

*3 12 # L6 R

1RUJ RYHWDQAH DQG MADWH GHYHEBSP HQW H DP SB JIWGRFNHUKXE

o . L - f Q $"g

ol 0 L # f P! g
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&RP SDQHV DUH LGFUHDMQI® P RYIQ) \WHUZ RINIURP RQ SUHP IVHV \R WH FEXG ( QMBUMHY
DUH FKRRVIQ) W KDYH P X@BB! FEXG SIRYIGHY DV Z HD$ V D BVX@W RXUGD DDOMFY Z RIN
BDGV FDQVSDQP X AB®! SK\ IFEDOBFDMRQY DQG P XEEE! \WDP V- < RXUFXVRP HY RQD VHH \WH
UHVXOR \WDWRREQDIRQ +RZ FDQ\RX GR' Dl SV DRIRW WRVH GFDMRQY DQG \WDP V DQG
QRMQGXS ZIW D? DIB2 RRRRSVA 7KIQNRI D2KXE DQGVSR\H P RGHORU RXU DR SV

' DIUSUKIMANH $VVKRZQIQIUXWH — WH' DR SV3OWRP IV \WH KXE IRU\ RXU
GVNEXMG VMY HQ DI QI 1Q GHYHBSP HOADQG RSHIMRQY 7 HIQY 1V DOR FRRUEICDNG

EHE HHQ WH VMMV

YUXWH 0 XON@FDWRQ' D2 SV' DD
$ UFKIWIFVMUH

"5),$). " $141/03). 4/ |. UB)34). "' $!41 | 2#()4%t452%

- KHKHU\ RXUFXWHQAEDID DURKIMMAMUA LV RQ SUHP RUIQWWH FEXGRUD P I Rl ERW Z KHWHU

\ RX KDYH D ABIQEDUS HOYILRQP HWRUQYH LQ D P XGMRRZ RS \ RX FDQ HYROH \ RXUM VKPR
IQFRBRIDM ' DI SV IXQPURCDOAY <RX FDQEXIGED' DVIR SV3 OWRP \ RAWHDRUGIYHII H
VROMRQY IURP \WH YIEUDQADQG JURZ IQU ' DR SV HFR VWP ' DUBR SV FDQKHS \ RX DUFKIWRW
\ RXUGD RSHUDMRQY SISHEH R VXSSRWWIDSIG GHYHBSP HOADQG GHS® P HOAR QHZ DQDOW
IEV UREXVWIXDDW DQG KLIK GIYHY R BT SURGXRYIW

<RX KDYHWH?25 LJKWR 5 HSDLW \ RXUGDV DUFKIWIFVYWH =+ GHVLI Q IRULW
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: DQMR ERRWEDVD DQDOWEY IQQRYDIRY' 710 2 HVLIQ 7KIQNIQJ

" HVJQ7KIQNQ) 1V D VROMRQ EDVHG GHMJI QP HIKIRGRBU\ Z KIEK RU DQ] DURQY XVH \R DAGUHW
IOCHIGHG RUEN. SUREGP V\KDWEH\  FRQYHQIRQDADSSURDAKHY |, WKQTXHO P DUV GAMIQ

Z I\ FXVARP HUHP SDWRA VR SURGXFH VROMRQY \WDVWDGELHW OWQWRMRP HUGHHGY 7KH' HWIQ
7KIQNQI P HXRGREJ\ UH ILDP HV SUREGP V IQKXP DQ FHQME ZD\V FUHDWV P DQ. IGHDVIQ

EWDIQARWP 1Q) VMWMRQY DQG \KHQ DERSW D KDQBV RQ DSSURDFK VR SIRRWSIQ) DQG WM 7KH
" HVJQ7KIQNQI SURFHW ERY GRZ Q\R \KUHH AMSV

<% L [

IQ) H SHW REVHYIQ) DQGHP SDW] IQ) 7KH GVFRYHY SURFHW HQDEBN GV GHY R

\WIGN EH RQG WHURZ Q DWXP SWIRQY DERXVWKH HQG XVHYY GHHGV DQG WH SUREGP

VSDFH

) L L

<% L # Q Q

" HVJQ7KIQNQI KDV JURZ Q EH RQG W SK\ VIEDGEHWLI Q URRIV \R J XIGH IQCRYDURQ LQ HGXFD
IRQ EXVIGHW DQG FRP SXWUVAHQRH $V/\ RX Z RX@ H SHAWEDW SIRIHWRQDY DUH QRZ DSS®
Q) GHMIQWICNQ) \R GO VAHCFH ' HVJ Q\KIQNQI FDQVHUYH DV D P DRUERRWR FRUSRUDW
IQCRYDIRQ 8 QRUNCDWMD P RAWEDUD RU DQYJ DURQY DUH GRAVHWKS IRUD WDSIG IHHGEDFN GRS
R ,G-DIRQ DQG ( [ SHUP HQBMRQ VR FUHDYINY GHYHUVKLW IQWR KLIK JHDU

YJLUXH ' HVIJQ7KIONLQI FRQVIVW RI WUHHWIRIHV (P SDWW\

,GHDAWRQ

DQG ( [ SHUP HMMRQ
YUXH  VKRZVWHVOHVR ( P SDK ,GHDIRQDQG ( [ SHUP HQBMRQIQVHUHY $V DO\
H SHIHQFHG? HMIQ7KIQNHY Z LMD RX WH AR HY GR QRACHFHWDUD KDSSHOIQ

VHTXHCFH ([ SHUP HQBMRQ FDQ ®DG W GHHSHU( P SDW\  Z KIFK IXHY ,GHDMIRQ 7 KH SURFHW
FRX@ KDYH
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PDQ IHHGEDANGBRSV 2 GH MXH WDWUMDWY' HVIQ 7 KIQNQJ 1Q GOV DQDOWEY IV WDV [
SHUP HQEBMRQ FDQWINH P XFK @QIHAKDQ ( P SDW\ DQG, GHDMRQ , WFDQ\INH Z HH\W RU
P RQKV IRUWH GDIB WDP \R P SGP HOAD UHDMYHO P ICRUFKDQI H [Q DQDOMFY 1 RKIQ)
IQMUXSW \KH FU-DYH MIEHV R IQCRYDIRQ IURP 1B 1Q) @NH Z DM DQG Z DM DQG Z DMK
VRPHP R : KHQXVHWY FDQW/HH LP P HADW IHHGEDFN RQWHUIGHDV \WH P D\ ®WH

LOMIHWY

YUXWH &\ FOIWP HLY WH SHURG RI WP H UHTXILHG VR \MUQ D QHZ LGHD
LOR GH S\ HG DQDOWEY ,Q P DQ RW DQL DMRQV F\ FGIWP H LV
XQDFFHSVWDE® RQJ

& #4/ 23 4( 14, % " A( % #O#, %4)- %

. HEOH\R VD, WDWEDT \WDP V Z RUN KDQG 1Q KDQG Z M WHUXVHY @NH D Z HORGIG P D
FKIGH IIHOIQ) QHZ IGHD SIRSRVDY' [P SBP HQIQY \WHP IDSIGD DQG TXIEND MG \RZ DG
KLIKHUTXDOV P RGHY DQG DQDOWEY 8 QRUMGDWMY RXUH SHUHQRH 1V \WH RSSRVWM ' DU
\WDP V/ DUH FRQAIQW [QMUXS\MG E\ GOV DQG DQDOWEY HIRY ' DUl VAHQIVV VSHQG

R \KHUWP H P DWIDJIQ) GOVY DQG H HRXQ) P DQXDOAMSY

3URGXAYH' HVJQ 7 KIGNQJ GHSHQGY RQ D TXIEN WD DURXQG EHE HHQ IGHDMRQ DQG H
SHUP HQEMRQ 7KH SUREGP 1V \WDWKH ( [ SHUP HQEARQ SKDVH FDQ EH XCDFFHSWED \VBZ
/ HUW\ DCDOWEV.F\ FG WP H RFFXLY IRUD YDUHW Rl BHDVRQY

3 RRUWDP Z RUN Z MQ \KH CDVD \MDP

+/ DAN R FRIDERIIRQ EHE HHO J URXSV Z WIQ WH GDVB RU D] DURQ

+: DM IRU,7 \R GVSRVMRQ RUFRQLIXUH A VAP BHVRXURHY

+: DM IRUDFFHW \R CDW

$0 RYIQJ_ MBZ ® DQG FOXURXVD \R DYRIG SRRUTXDONV

$5 HTXILKQ DSSURYDY' VXFK DV IURP DQ.P SDRV HYIHZ. %RDUG

+, Q[ LEGL COWU DKUY

3 (RFHW ERWBIOHENY

$7HKQEDOZHEWURP  SUHYIRXYV GHS® P HQV

+3 RRUTXDOW FUHDI) XQBDQQHG Z RN
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$V CDXQIQ DV VRP HR WHVH FKD@IQIHV DUH VRP H GO\ RU DQL] DIRQY KDYH SURYHQ \WDVWAN
LV SRIME®! \R DFKIHYH IDSIG A FRIWP H 7KH GR KLY XMQJ D P HKRGRRI\ FD@G' DWR2 SV

YLUXWH ) DRRWYY WDWGHUDLOWH GHY WDP  DQG B1QJ WHQ DQDOWEV F\ F®I
WP H

(17 $141703-).)-): UB#9#, %d)- %

" DA DQDOWAY FDQ BIYHUDI H\KH VDP H SURFHWHV DQG P HIWRGREX HV \WDVWKDYH ERRVNG WH
SURGXAYW R VRVEZDH HQIIQHHUQ) [ IQ\WH OVWEHFDGHY :  H FDOKHVH WRKQTXHY FRO
GRIYHD ' DWI2 SV ,WFOGHV \WUHH [P SRUTQAP HKRGRBJIHV _$ J16B1 6 RAEDUH' HYHBSP HON
" HY2 SV DOG AWAFDCSURFHW FROMRY 63& * DUI2 SV UHTXIUAV GDVD \WMDP V/ \R UHKIQN KRZ
WH P DQDUH SURVIPN FUHDW DQG GHS® QHZ THDWUHV SXEQVK DCDOWFY DQG FRQAROTXDOW
.- L& s N

B! IV SHUHPWRUWH 2, GHDW DQG ( [ SHUP HQA/R FBI FKDUDRMUMIE R HVLI Q7 KIGNQJ

& UHDWRQ DQG GHS®\ P HOWRI DQDOMEV = &\ FBIVP H IV P IQP [} HG Z KHQ GHYHES

_P HONDQG SURGXAIRQ HOYILRQP HOW DUH DO CHG DQG Z KHQ \RRY' VXSSRWAHDP BW
WDP Z RINDP RQ P HP EHY/ R \WH GHY WDP  DQG EHHHO JURXSV Z WIQ\KH D\

RUDQ] DURQ ' DVI2 SV DOR RUFKHVDWA \KH XDV DWXUDQRH DQG FROMXRXV
GHS® P HOAR FRGH

./ L Q %,

DCDOMFY DV SDWR! \WH RSHIDIRQDCY. RINGZ

.1 L4 Q

HYHY VIBUH R RSHIDIRQY DQG QHZ. DCDOMFY GHSE P HQW  DVKERDUGY DQG WHDOWP H

DOIW SURYICH WDQUSDUHGR. UHDAMG \R MAXHY

4 XDOW IV DQ P SRUUQADVSHAR P\ FRIP H $ \WDP FDQWWHGXFH P\ FOI WP H 1L \WH. DU
EHQI FROABQ® IQMIXSWG B\ TXDOW SUREGP V DQG KLIK VHYHUM DBIW ' DUIR SV DSSTHV
DXVRP DVMG WA \R \KH GDVD RSHUDMRQY SISHEH DV Z HODV \KH UHBDVH SISHIDH IRUGHZ
DCDOEY

" DIB2 SV FRP SUHKHQGY \WDWAQMSUMVHY @/H 1Q D P XGMOQIXDIH P XGMRROKHWMURI HQHRXY
HOYLRQP HQVYZ W FRP SB[ ZRINGZV 7R 1P SBP HQW DIB2 SV H] \MQG\ RXUH] M HOVILRQ
P HOAR DDQZ M DR SV SUQFISBN $V Z H KDYH Z UNWHQ H \MQUYHD \ RX FDQIP SBP HQW
' D2 SVE\ \ RAWHDIQVHYHOVIMSY RU\ RX FDQDGRSWD! D2 SV3OMRP IURP D \KILG SDWV
YHQRU
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YLUXWH ' D2 SV P DQDJ HV WH FUHDWRQ DQG GHSE\ P HOWRI DQDOWEV
2 QORYD WRQ 3LSHIOH DQG RIFKHADWAY GDVd RSHIDARQY 29 DOXH
3 LSHIQH

$141/03% 1", 9B$%B) . 4(). +)."

© 1\ DX\RP DVMG RUFKHWIDMRQ HQG \R HQG\MAIDY DQG VHDP GM/ WDQUMRQY IURP GHY \R SIR
GXRIRQ ' D2 SV P QP [} HV DCDOWFY P\ FBIWP H HCDEG \WH FBVH FRXSTY R ,G-DIRQDQG
([ SHUP HQBMRQ UATXILHG IRU FMJQ7KIGNQI $ QDO \WDP V SXEQ/K FKDQJ HY R DQDOWEY
TXIEND DQGFRQIGHQ® : KHQXVHY SURSRVH IG-DV GHZ DCDOWEY FDQ EH FUHDWMG UDSIGD
SURVIGQ 1P P HADW IHHGEDFN : KHQXVHY VHH [P P HADWM UHVXOV . A J HY WHUEWDIQ\R
IXUKHU,G-DW : KHQLP SBP HQMG DAKLIK YHBFW ' HVIQ 7 KIQNQI FDQP DNH VKRWZ RN
RXWR DQRUDQ] DURQY P RAVRUP ICDE®! FKDIBIQ) HV
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' DV DODOVEY SURHWIRQDE JHWKVHG R EHQJ 1Q GR Z 1Q VIWDMRQY , QMEDCFXWARP HY P DNH D
VP S®! UHTXHWWIRUH, DP S® DGGD QHZ 11B1 R \WH CDWEDVH 8 VHY H SHRWBTXHV @H
WHVH VR \BNH GD\ V \ HWWMIQP DQ. U H RUDQY DURQY WH UHTXILH P ROV iR FRP S $W

" DB WKHQ Z H UHSHDWGED KHDUILRP FRP SDQHV \KDWAH QHHG \R 1P SURYH WHUR FBIP H IRU
QZ DCDOWFY 2 QHDSSURDFK $JIBI' DWW :  DUHKRXAMQ) DSSOHV $ J 16! SUCFISE \R COW

Z DUHKRXVH SURVIFW 1Q DQ DWHP SWIR VSHHG LOQRYDUIRQ + RZ HYHU P DO\ FRP SDQHV TXIEND
QVFRYHUWDVWIP SO [P SBP HOIQ 6 FUXP 1Y CRAVXIILELHQ/R DABIQ VXAV

,P DULGH \WDVY RX RYHWHH D 1IW SHYRQWDP P DQDIIQI QXP HURXY @ H IQM) UDWG CDMUEDVHY

" % IRUD ELJ IQUXUDQRH RUILCDGFIDOMHWYIEHV FRP SDQ. <RXKDYH  \MDE\\MV 7% R CDW
ZKIEK\ RX P DQDUH XMQJ D SURSUHAIY GDIWEDVH %I HHQ VRVEDH TFHOQ) P DIQMQDGFH
VXSSRWDQG DWRADMGKDUEZ DIH \RXSD 0 SHU\ HDUIQ DQQXDAHHY (| YHQ SXWIY DQRKHU
VIQI®I&38 LOR SIRGXRIRQ FRXG FRAWKXQAHGY R WRXVDQGY Rl GRWY

6RP HED\ \WHVH O H GDWEDVHY Z I@P RYH VR \KH FBXG DVD IUDRIRQ R WH FRVL HZ GDWUEDVHY
Z IQEH WUHG RQ DQG Rl H @ KVEXEV Z W \WH HOMBUVH RQD SD 1Q) 1RUKH UHVRXUFHY WH\
FROXP H 7KDW D BQ) \MP JRDO

L QWHVKRVWMP \WHWWDP KDV\R

SURGXFH UHVXEOV XMQJ \KH H DI

SOWRP < RX FDQWDIIRWG \KH VHSDUDM

IQADQNABMRQY R \WH HQIUH GO VHWRU

GHYHBSP HONTXDOV DWXWDGQFH 4 $

SHURWP DQFH MDY DQG SURGXFIRQ

VR GRQ SURGXRIRQ P DFKIGHY DUH JLYHQ

VXEVHW R \KH G 7KH 1 HFHWWIW

R SIRYIMRQIQJ SK\ VIED@ VHSDUDWM

KDUEZ DUH IQABQIIMRQY 1 RQH EDUIHU

R JUHDWUS J LW 7 KH P DFKIGH

HQYLRGP HOW DUH GlLIHIHQWDQG KDYH \R

EH P DQDJI HG DQG P DIQIIGHG VHSDUDMO

1 HZ DCDOWRY DUH WMMG RQ HDFK P DFKICH QWD IINAND GHY WHO4 $ DQG ILCD® SURGXAIRQ
<RXP D\ QRWDWWK HYHY SUREGP 1QGHY DQG4 $ VIGFH WH DUHQWWXMQ) \KH VDP H G DQG
HYLRQP HQADV SURGXRIRQ

F7KH' D2 SV &RR\ERRN



5 XQQQ) UHI UMRQ M P DQXDD LV \IP H FRQUXP IQ) VR WFDQYEH GRQH R\MQ 7KLY FUHDWMY
UMN Z KHQHYHUQHZ FRCH LV GHS® HG $OR  Z KHQ FKDQIHV DUH P DGH RQ RGH P DFKIGH \KH\
KDYH \R EH P DQXD® QARG RQ\WH RKHY 7 KH MSV 1O KLY SURFHGXUH DUH GHBIBIG LQ D
SDIH W WERFXP HQWVZ KIEK 1V XSCDWMG E\ D FRP P IWiH \MURXJ K D FXP EHYRP H VHUHV R
UHAYIHZ V DQG P HAIIV W/ D YHY VIBRHG DQG IUDPUMUHG SURFHW CRAR P HQIRQ LOHIIEIHQW
GXUQI XSIWDGHY \WH' %LV RIGH VR QHZ Z RINLY \MP SRUDUD RQKRT

,QRXUK\ SRIFHIFDCFRP SDQ \WH RUDQ] DURQ R WH Z RINRUFH LV DOR D IDRRUIQ VBZ 1Q) \KH
WDP [/ YHEAW ( YHY RQH IV DWAI GHG D I HG URBI $ GAQ) D WWE®! \R D GDVIEDVH IQYROHV VHY
HUDOGVAUAW IXQRIRQY D' DD 4 XDON SHYRQZ KR DQD®] HV \WH SUREGP D 6 FKHP D $ UFKIWMAW
Z KR GMJIQVWH VAKHP D DQ( 7/ HQIIQHHUZ KR Z UMMV \KH ( 7/ D 7HWY QIIGHHUKDWZ UMY
WM DQG D 5 HBDVH ( QJIGHHUZ KR KDQGBI GHSEB P HQA( DK R WHVH IXQRIRQY LV SHURWP HG
VHTXHQID@® DQG UHTXILHY FROUGHIDE®! GRAXP HQBMRQ DQG FRP P IWH UHYLHZ. EHIRUA DQ)
DRIRQ LV \BNHQ + DQG Rl P HHIDI V P DUN \WH WDQUMRQ IURP RQH AU H \R \KH QH W

7KH\WMDP Z DQW\R P RYH IDAMUEXVW/ SUHYHQMG IURP GRIQ) VR GXH \R KHDY\ Z HL KVBURFHW
HV VHUDD DARQ R \BVNY RYHKHDG GLIEX@V 1Q FRRUECDMIRQ DG OFN R DXVRP DIRQ 7KH
QHGDZ D \R IQFUHDVH FRIDERUMRQ DQG MHDP @H WH P DQ\ IQHIEIHGFHY R WHUFXUHQW
SURFHW Z WWRXVWKDYLQ) \R DEDQERQ \WHUH MIZ) \RRY

(/7 $141/03(%03

' DIB2 SVIV D QHZ DSSURDFK iRz GDD DQDOMFY \KDVDX\RP DV \KH RUFKHVIDIRQ RN DD \R
SURGXPIRQ DQG\KH GHS® P HOAR QHZ. IHDWUHY ERW Z KIG! P DIQEIQIQ) 1P SHEFDE®! TXDOV
" DIBR SV GRHV QRWP DQEDM WH XVH R DQ. SDUMFXOURRCRUMFKQREI\  EXVWXSSRINQ WH
IRGZ Q) DDV FDQ EH FUMFDOR $JIBI' DI:  DUHKRXVIQ) 1Q @UIH WDP V VXFK DV \WH RQH
GHVFUEHG

3 7 K$ /

QR HDFK RXHY Z RN 7 KLY HODE® \WH \WDP \R Z RUN P RUH FRIDERIDAYHD DQG VHDP GMWO
RXMGH WH |RUP DOAWKPMUH Rl \WH KDQG R P HAMY ' D2 SV DOR WHDP @HY GRAXP HOD
\IRQ DQG UHGXFHV WH GHHG IRUIRIP DCP HHIQIV DV D FRP P XQEDURQ IRXP

/ K$ |/ [
P DMV \WH H HEXIRQ R \MV DBQJ HDFK VI H R \H GDVB DQDOMFY SISHIEH 7 KLY IQFOIGHY
DI DQG @I IE WAV \WDWDIEDM ERK WH SURGXRIRQ DQG [HDMUH GHSE P HOABISHIHY

7 HVAV DUH SDUDP HWMUL HG VR \KH. FDQ LXQ LQ WH VXEVHWEDIEDVH R HDFK SDUFEX@UP DFKICH
HOYILRQP HQWHTXD® Z HO$ \/ \KH \MAUXIM P SURYHV VI URZ VV VR UH BPKH I XQEWDGK R
\KH SURGXRIRQ HQYILRGP HOWS X\RP DVMG MV DUH IXQ UHSHDWMGD VR\ RX FDQ EH FRQIIGHQW
WDWCHZ [HDWUHV KDYH QRAEURNHQ RG RQHV

7 KHVH \RR® DQG SURFHW FKDQJ HV \RI HIWHUEUHDN GRZ Q WH RUI DQ] DIRQDCDQG WRKQRBU\
EDUHY \KDVWSUHYHQARH WDP 1URP 1P SBP HQIZY $J1G1 P HKRGY 1Q GOV DQDOMEY ' DR SV
XQEXUGHQV \WWH \WDP 1URP QRQ YDOIH DG IVNY DQG HP SRZ HY WHP VR VHD RU DQlJ H DIRXQG
QHZ FUHDIYH IQUIDIYHY © KHQ\KH WP 1V 1UHH \R IQQRYDW  WH FRQIXRXV [P SURYHP HQW
FX@MUH EXIONOR DR SV Z IOEHIIQ Z RINQI \R UHGXFH WH R\ FBIIP H R QHZ DQDOMEY |URP
P ROKV\R G\ V DQGBW 7KLY XEP DMO SXW\WH $JIOV EDFNIQR $ LB Dl DUHKRXMQ
B\ GHIYHUQJ KLIK TXDXY DCDOUEY R XVHY 1Q D \IP HO IDVKIRQ

F7KH' D2 SV &RR\ERRN
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$ CDOVEV SUR HWIRQD® RIMQVAMDIQ R P DNH RQH FKDQI H \R WHUDQDOWE SISHEH SHUP ROK
" D2 SV IGFUHDVHY WHUSIRGXRW B\ DQREHUR P DIQWGH * DD SV DFFHBUDMY LOQRYD
MRQE\ DX\WRP DU DQG RUFKHVIRDAY WH GDVB DQDOWRY SISHEH DG VSHHAQ) IGHDV\R SR
GXRIRY ,WERHV \KIY B\ DSSOLQ) $JIBI" HYHBSP HQA HY2 SV DQG BMYAIFDCBURFHW FROARY
\R CDVU DQDOWPY 7KLY HODEBNV \WH' DR SV ( QUIGHHUWR TXIEND UHVSRQG \R UHTXHWW IRUGHZ
DCDOWFY Z KIB! I XDUDQAMHQ) D KLIK BIYHOR TXDOV ,Q REHIR XQEHWABQG KLY WY KHSIXOR
NQRZ. D @8I DERXWKH URGI Rl G ONHY VAKHP DV DQG GOV Z DUHKRXVHV IQ' D2 SV

$141/032%.5)2%3 % 39! ##983 4/ $! 4!

;. KHQGEDWB IV P RYHG IURP GVSDUDW VBV IQR D FRP P RQUASRMRY W/ P XFK HDVHUIRU
D GO\ DCOOMFV \WDP iR Z RUNZ W W7 KH FRP P RQVARUH LV FD@IG D GDMY ONH 7R RSWP 1] H
* DB SV WY RIWQEHVAR P RYH GD\B QR D GDWI ONH XMQJ) RQ GHP DQG VIP SEIIRIDIH

3 HRSG! RIMQ VSHDN DERXVWEDUY ONHV DV D UHSRMRY IRUDZ CDWD ,WADQ DOR EH KHSIXOR

P RYH SURFHWHG GOV LQR \KH GOV @NH 7 KHUH DU VHYHUDAP SRUBQADGYDQMEI HV VR XMQJ

DB ONHV ) IWADQG IRUP RAMKH GDVD DCDOMFY WDP  FRQARY DFFHW \R W1 RKIQ) FDQ
IUKVARDAM SURJ UV P RUH \WDQ KDYIQJ \IR Z DIWRUDFFHW/ R DQ RSHIDMRQDOAVMP (53 &50
053 2  $CEMRD® D G ONH EUQIY GOV \RI HWHUIQ RQH SOFH 7KLY P DNHV WP XFK HDV
IHUWR SURFHW P DIIQH EX\ 1Q) WPV DA DUDI H VDB DORYHUMRZ Q DQG SOFQ) WHP 1Q\ RXU
EDFN DG : KHQ\ RX GHHG WH P V' WY P XFK HDVIHUMR UAMHYH WHP 1URP \WH EDFN DUG
UDNHUWDQ YIMMEY HDFK R \WH J DUDI H VDG! VMMV $ GDVB @NH VHYHV DV D FRP P RQWRUH IRUDD

R WH RUIDQ] DIRQY FUMFDOED ( D XQUAVIIEWMG DFFHW VR GBS HIP IQDWY UAVIEMIRQY RQ
SURGXPYW WDWABZ. GRZ Q\WH GHYHBSP HONR GHZ DQDOMEY

F7KH' D2 SV &RR\ERRN



1 RM KDL \ RX SXWBXETE FRP SDQ\ ICDGFIDOEDW QD GDMB ONH HYHY RQH Z KR KDV DFFHW
\R \KH GDVD ONH LY DQ2IQUGH S 1 \ RX KDYH FRQIGHQIDOEDW +,3$$ CDW + HDAN , QUXUDQFH
3 RWVELOIV DQG $ FFRXQIELDN $ PR RU3 HWRCD® IGHQMDE®! [QRWP DIRQ 3, + WHH
P XWEH P DQ DIHGIQ @H Z W JRYHEOP HOAHI XOMRQY Z KIEK YDU B\ FRXQU
7KHVARKFUMUA R D GDVD ONH L GHVLI GHG VR VXSSRWH ELHQAWEDWD DFFHW 7 KLY UHDMMY \R KRZ
D IV RUDQ) HG DQGKRZ. VR DUH DFFHWHV WS GDVUEDVH VIFKHP D HABEQ/KHY \WH UHDMIRQ
VKIS EHEHHQ WH HOMHV Rl CDB

5.%%2341 . $). ' 3#(% ! 3

$ GDWEDVH VFKHP DIV D FRBPIRQ R \BEGN ,WERBAMY KRZ \KH GDWEDVH LV VWKFUMUHG DQG
RU DQY} HG DQG KRZ \WH YDURXY GDMD UHDW \R HDFK RKHU %HBZ. 1V D VEKHP D \WDWP LI KVEH
XVHG 1Q D SKDUP DFHX\WFDOVDBN DQDOMFY XVH FDVH 7 KHUH DUH BN IRUSUIRGXEW SD\ HY
SHIRG SUHVFUEHY DQG SDUMHQN Z W DQIQMIHU,  QXP EHUIRUHDFK URZ. 1Q HDFK \BE®! ( DFK
VDB! BHFRUEHG KDV EHHQ HOMUHG LO\WH | DFWTE®I Z M \WH FRUMVSRQAQD 'V \KDWGHQIA \KH
SURGXPWSD\ HU SHURG DQG SUAVFUEHUUHVSHAYHD & RGFHSWD® \KH,' V DUH SRIQMY IOR
\WH RKHUDEGN

) LIXWH 7KH6 FKHP DRI D 3KDWP DFHXWFDO6 DBV
$ QDOWFV 6\ WP

7KH VRKHP D HVIIEQVKHV \WH EDVIE UHDMRQUKISY EHE HHQ WH CDW \IE®N $ VFKHP D IRUDQ
RSHUDMRQDOA VAP 1V RSVP 1] HG | RUIQVHW DQG XSGDWY 7 KH VFKHP D IRUDQ DQDOMFY

VA VAP @H \WH \BUVEKHP D VKRZ QKHUH IV RSWP [} HG IRUBHDGY DJJ UHI DIRQY DQG LY HMO
XQEHU WRRGE\ SHRS®I

F7KH' D2 SV &RR\ERRN



6 XSSRVH WDV RX Z DQVWR GR DQDOMY Rl SDIHOW EDVHG RQWHUO 6$ P HARSROBQ VHYIFH
DHD $QO06$ LV D P HIRSROWUQ UHI IRQ XVXD® FGMMUMHG CHDUD @UH AW ) RUH DP S®

&DP EUGIH 0 DWDRKXVHW LV 1Q\WWH * UHDWUYRWRQO0 6% 7 KH SUHVFUEHUWDE®I KDV D] IS FRCH
IIHG <RX FRXGRIHDIW D] IS FRGH\R 0 6$ GR\XS WEG RUMWIDGG0 6% DV DQ DIWHEX\W R

\KH SDWHOAMNE®! %R R \WHVH DUH VFKHP D FKDQIHV ,Q RQH FDVH\ RX DGG D WE®! DQG 1Q WH
RWHUFDVH\ RX DGG D FRGP Q

421 . 381 2- 3#2% 4%S$! 4! 71 294/ 5393

7KH G ONH SURYIGHY HDVIHUDFFHW/ EXWIFNY WH RSUP 1] DURQY QHHGHG IRUYIVXDT) DIRQY

RUP RGHIY ) RUH DP S®! DWW RIVMQ HQMY \WH GDVD ONH IQ WH [RUP DWRI \KH VRXUFH A VAP

DQG QRAKVIQ) DQ RSV [ HG VFKHP D \KDWDFLOIAMY DQDOMY * DV Z DUHKRXVHY EHWHUDGGUHA
DQDOWE VSHALLE UHTXILHP HQW ) RUH[ DP SG! WH GD\D Z DUHKRXVH FRX@ KDYH D VFKHP D \KDW
VXSSRW VSHALLLE YIVXDO) DURQ P RGHIR RURKHUIHDMUAY

<RX P LIKWKHDUWH \MUP  GDVD P DUV UHDAIRQ R GOV DQDOVEY ' DU P DWW DUH D AWHDP @HG
IRP R CDW Z DUHKRXVHV 7 KH &R DUH FRQFHSWD® YHY \IP IOU

" DBWDQVRP V VFUSW VRXUFH FRGH DORWKP V @ FUHDWM GOV Z DUHKRX\VHY IURP CDWD
ONHV ,Q' D2 SV\KY SIRFHW IV RSWP [ HGE\ NHHSIQ) WDQURWP FRGH 1Q VRXUFH FROARIDQG
B\ DX\RP DM \WH GHS® P HOAR CDVB Z DUHKRXVHY $ Q DXVRP DWMG GHS® P HQMBURFHW IV
WU QUEDQ® [DVMU P RUH UREXVADQG P RUH SURGXRYH \WDQ D P DQXDAGHSE P HQMBURFHW

4( %S$! 41/ 030)0%). %

7KH DX\RP DURQ R WH SISHIH WDVWDQURWP V \WH VRKHP DV Rl G ONHY FUDIQ) DB
Z DUHKRXVHV DQG G P DW 1V D NA UHDVRQWDW D2 SV 1V DE®I R 1P SURYH \KH VSHHG DQG
TXDOV R \KH GDVY DCDOWF SISHEH :  MRXVWKMQ) D GO ONH GO IV KLIK® QYSHIHG DQG
QLIEXOYR DFFHW 6 FKHP DV R RSHUIDMRQDOA VAPV DUH GLLILEX@VR QDYLI DM DQG P RANINHD CRW
RSVP [] HG IRUDCDOVEY

" DIB2 SV P RYHV \WH HOMSUMH EH RGGVBZ  IQ®[ IEGI GVRU DQY HG DQG HURUSURGH P DQXDO
SRFHWHVY 7KH' D2 SV SISHEH GIYHUN HV GDVB ONHY DQGWDQURP VWHP 1OR Z HORDI\MG
DB Z DUHKRXVHY XVIQ) FRQIQXRXY GHSB P HQAMPKQTXHY 7KLY VSHHGY \WH FUDMIRQ DQG
GHS® P HOAR QHZ DQDOWFV E\ DQREHUR! P DIQWMGH $ GAMRQD® \WH' DR SV SISHILH IV
FROABQ® P RQWRUHG XVIQ) BAMAFDCBURFHVY FRQWROVR \WH DCDOMPY \WDP FDQ EH FRQIIGHQW
R WH TXDOV R DB IGZ IQ) WURXIK WH SISHIH © RIN:  MRXVY HDURU+ HIRVP © LK

\WHVH \RRY DQG SURFHW P SURYHP HQW * DB SV FRP SUAWHV WH R\ FOIIP H R LQQRYDURQ

Z KIG! HQUXUQ) \KH IREXEHW R WH DQDOWE SISHIH ) DMMUDQG KLI KHUTXDDV DQDOVEY XO
\IP DIMO BDG \R EHNHULOULI KW \WDWACDE®! DQ HOMSUVH \R \WUYH LQ D G QDP LE HYLRGP HQW

F7KH' D2 SV &RR\ERRN
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,Q'_ D2 SV WH GO DCDOWEV WDP P RYHV DA KV@Q) VSHHG XVIQ) KLIKO RSWP 1} HG RRY
DQGSIR FHWHV 2 GH R \KH P RWIP SRUTQABURGXPYIIY VRR' 1V WH DELOIV \R WHXVH DQG
_FROMICHL H FRGH

© KHQZ H\BO! DERXWIHXMQ) FRGH Z H P HDQUXVIQ) GOV DCDOWEY FRP SROFQN $TR! WH
BN \KDWARP SUMH \KH GDVD DQDOMFV SISHEH VFUSW VRXUFH FRGH DORWKP V' KWW OFRQ
LI XUDMRQ BN SDUDP HMUILGN Z H WIQN R WHVH DV FRGH / INH RKHUVRIE DUH GHYHBS

P HQWFRGH UXVH FDQ W QUIFDQ® ERRAWRAQ) YHBAW

&RGH UHXVH VDYHV \IP H DQG UHVRXUFHY B\ GIYHUI Q) H MY \RRY' @EUDUHY RURKHUFRGH
LQ\KH H \MOURQ RUGHYHBSP HOAR QHZ FRGH | D VRIVE DUH FRP SRQHQMKDV \BNHQ VHYHIDO

P RQKV R GHYHBS IWHIHRRYHD VDYHV \WH RU DQ) DRQ VHYHIDCP RQKV RN GHYHEBSP HQAMP H
Z KHQ DQRKHUSURMPWIHXVHY \WDWERP SRQHQW7 KLY SUDRIFH FDQ EH XVHG \R GHFUHDVH SURVPW
EXGIHW ,QRNHUFDVHY FRGH UHXVH P DNHV IMBRWIE®! R FRP SGMY SURWFW \WDWZ RXG KDYH
EHHQLP SRWIEG! LL \WH \WDP Z HUH |RUFHG \R VABLIWURP VFUDWRK

&RQBIQHY P DNH FRGH UHXVH P XFK MIP SBU $ FRQBICHUSDFNDI HY HYHW WIQJ CHHGHG R LXQ
D SIHFHR VRI\EDUH FRGH XQWP HV \RRY CEUDUHY FRQLIXUDMRQ BN IQR D ARG DBQH

H HPXWWEG! & RQEIGHY DUH VRP HZ KDWINH YIWXDCP DFKIGHY EXVWKVH IHZ HUUAVRXUFHY EHFDXVH
WH GR QRAGFOIGH IXQRSHIDUQ Vi WPV $ J LYHQ KDUEZ DUH VHLYHUFDQUXQP DQ P RBH
FRQEICHLY \KDQ YIWDCP DFKIGHV

$ FRQEICHUHTP LCDWV \KH SUREGP 1QZ KIFK FRGH LXQV RQ RGH P DFKIQH EXWQRWRQ DQRWHU
EHFDXVH Rl MO KWALTHUAGRHV 1Q \KH VHWKS DQG FRQILI XUDMRQ R \WH \B R VHYHLY RUVRIE DUH
HOYILRQP HOQWV $ FRQBICHUHQDE®N FRGH \R XQ\WH VDP HZ D\ RQHYHY P DFKIQH E\ DX\R

P DU \WH\BMN R VHWIZY XS DQG FRQLIXUQ) D P DRKIQH HQVILRQP HQW7KIY IV RGH' D2 SV
WFKQTXHV \KDWDFIOEAY P RYIQ) FRGH IURP GHYHESP HQAR SURGXRIRQ+  \KH LXQ P H
HOYILRQP HQWY WH VDP H IRUERW 2 QH SRSXOURSHQ VRXUFH FROBICHUMWFKQREJ\ V' RANHU
( DFK VAMS 1Q WH GDUI DQDOWFV SISHIRH 1V \KH RXAEXWR WH SURUMEI H DQG WH LCSXVWR \KH
QH WARIH W FXP EHWRP H\R Z RUN Z W DQ HQUWIH GV DQDOWFV SISHIH DV RGH P RQR

QK VR WY FRP P RQ\R EWHDN IWERZ QIQR VP DAUFRP SRCHQW 2 Q D SIDRWFDABIYHO VP DU
FRP SRQHQW DUH P XFK HDIHUWR UHXVH B\ RKHUWDP P HP EHWY/

F7KH' D2 SV &RR\ERRN



6 RP HVAMSV 1Q\WH GD\Y DQDOWFY SISHEH DUH P WA DQG FRP STFDWG ) RUH DP S®I RQH
RSHUIMRQ P LJ KWFD@D FXMRP \RROLXQ D S\ WRQVFUSWXVH) 73 DQG RKHUVSHAD HG BIIE
7KLY RSHIMRQ P LJKWEH ERW KDUG\R VHWKS  EHFDXVH IMBHTXILUHY D VSHFALLE VHAR \RRY' DQG
GLUIEXOWR FUDW  EHFDXVH IMEHTXIUHV D VSHALLLE VWN@VHW? KLY VFHQDUR LV DQRKHUFRP P RQ
XVH FDVH IRUFUHDUY D FRQBIGHU 2 QFH \WH FRGH IV SOFHG 1Q D FRQBIGHU W P XFK HDVIHU
R XVH B\ RKHUSURIWDP P HY Z KR DUHQWWDP IIDUZ W WH FXVRP \RRY [QUGH WH FROBIGHU
EXWNQRZ KRZ \R XVH WH FROBIGHYY H \MGDAQMUIDFHY $ @R \WH FRP SO IW IV HP EHGCHG
1Q VIGH \WH FRQBIGHU W DOR HDVIHUR GHS® \KDWARGH \R GLLIHHQWHQYLRGP HON
&RQEICHY P DNH FRGH UHXVH P XFK P RUH \MUNH DQG DBZ. GHYHBSHY P XFK J UDMU

16 LELDV 1Q VKDUQ) \KHUZ RN Z M HDFK RWHU

F7KH' D2 SV &RR\ERRN



© KUBI\ RXUH DGP 1L WH OWMAFEXG\MEK  GRQWRU HWKDWKXP DQV KDYH EHHQ
GHEXJJIQU SISHIHY DWBDVWAQRH WH 5 RP DQV EXIGWKH DTXHGXFW  $Q JRRG SOP EHU
FDQJLYH\ RX VRP H KDUG Z RQWEV RQ P DQDILQ) GO SISHIHY HIHAYHO IOV KW WDW
P LIKVWDYH \ RXUFDUHHUILRP JRIQJ GRZ QWH GUDIQ

9 N

* UHHQ IIHBV VP HOVZ HHWDQG D QFH ®QJ) GHMIQ SKDVH FDQUJLYH\ RX DURW YIHZ RI \ RXU
SURMIPW7 KH UHDCZ RUES IV D EIMP RUH SXQIHQW7 KDW ZK\ DNH JRDCR D2 SV IV \R

H SRVH \ RXUEHVWIDIG SOQV \R UHDODH XU HQFIHY | DMMUDQG LOMDW \WDWAXFLDO HHGEDFN
@RS VRRQHU : W' D2 SV \ RX GHIIQH D IUDP HZ RUN DQG D VMR EHVWSLDRWFHV \R GHDO
Z W UHDOZ RUG FKDQI HV DQG FUVHY |\ DERXWIUSSIQ) LR \WDWHHGEDFN GRS HDUIHUVR
NHHS \ RXUSURFHW UHIDE®I +  DQG UHBIYDQW

)Y % N

* RRGWMILY @\H H HUFIVH DQG YHIDQVP 1V \WH VXEMIPWR! | HYHQUIEIB! DQG KDO KHDUMG
DRURQ 7 KHUH DUH BW Rl UDVRQV J RRG SHRS®! WMADGHTXDWM® ' HDGIHY DUH KLIK
SWRIBI DQG GV JR XQQRIFHG 7KHWENAV P D EH KWK EXVWKH UHFNRQQ) VHHP V
QTN Y SRMVE®! DQG RIWQ LWIHVIKEG! \R P RYH RQR \KH QH WHP HUHQR\ EHIRUH \WH
OWIQI HQRXV VROMRQ KDV EHHQ SURYHQ RXWIAWZ DMULY IQH RIDE®! DQG SOP EHWY/
TXIEND 1DFH WH FRVHTXHGFHV Rl WHUP DAENAY 7 QD 1Y IQNIVE ViR \WH NRE

6 R\ RXYH FKHFNHG \WDVWMZ RUNV +  DUH\ RX GRQH' 2 | FRXU/H QRWS3 OGP EHLY GRQVWW
FKHFN WH Z DIMUBIYHOWH P D\ IQAB@D &Z Z DWUFX\RIT VZ WK RUD UHIH YDOH VR \WH
VWP UHVSRQGY W FKDQIIQ) LOSXW 7KH P LI KWQWE@D GDN GHWRRUR P RQWRUIRU
SUREGP \/ DX\VRP DWD® DQG VHQG DB Z KIG! WH KRXVH IV XQDWHQGHG 98 DXVRP DY
\ RXUMMV WHQ IXQQLQI WHP Z WK HDFK UHIUAVK. \ RX EXIGS LQ VDIHW YDOHV IRU\ RXUGDWD
SISHOIH

F7KH' DR SV &RRN\ERRN
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6RP H BMWRQV\ RX BDQWWH KDUG Z D\ 0 DMUDY H SDQG RYHUMP H DQG \RGD!: )/ SHUHRWIW
FDQ EHFRP H \RP RURZ )/ VAMFN FRXS@Y RUEXVAMG SISH ,Q GDVD HQJ IQHHUQD \RR A VWP V/

1 DLOY. KHQ VRBIDQFHY DUH VR W KW< RXUVFKHGX®! EHVE HHQ WH HOG Rl RQH SURFHW DQG
WH NEN Rl Rl DQRWHUGHHGY R DFFRXQWRUGHD\ V WDWOHYMIE® FLRS XS < RXUGD\D
WSHV P XMAAUNH D EDOGFH EHE HHQ W KWFKHFNY DQG UHVICHQWRSHUDMRQY ( YHY SURFHW
KDV GP HMRQV R YDUDELDVY \ RX FDQWRQWRO( [ SHAVGHUHPRQ DQG \ RX@I XDUDQWMH W
Z RQVKDSSHQ

$ Y N

( YHY SOP EHUKDV D WWRW DERXVYKH IRV Z KR IRXQG IMFRQYHQHQWR KDQJ WHU
ZDWBUREH IURP \WH Z DWMUSISHV +  XQUIDKH\ 1@RGHG \WH EDVHP HQWV DB ( QILQHHWY \BNH
VP IDUUMNY Z KHQ WH. RYHUFRP STFDW WHIUFRGH RUMIFN RQ H WDGHRXY SURFHWHV DW
WH Z URQJ SRIQW 1Q D FUMFDCSDW EXIG 2 WDQ] H\ RXUGCDW I&Z V B\ IXQRIRQ DQG
FUMED@V < RX Z DQAD VIP SG! VKPMUH VR SHRSG! FDQLP P HADWMO MP S 1Q DQG RUHQW
WHP VHOHV < RXUJ RDOVQYWR QWP LCDW SHRS®! RUVTXHH] H \WH P RWFRP SO LW IQR WH
VP DIMAVSDFH ( YHQLL IWBRNY VIP SBIGRZ Iy JRQI \R JHWP RUH FRP STEDWG RYHUWP H
+ GRQWFUHDW DQ XQZ LHG, P HW

2 Q N

: KHQP DIQEIQQI D KRP H EGHSUQN DQG VFKHP DWAV FDQJLYH\ RX W R! IQIRP DIRQ
VRP H Rl Z KIFK DUH HYHQ DFFXUDM 3 OfP ELQJ 2DV EXIGVFDQ YD JUHD® [URP 2DV
GHVLICHG * DQG WH RQD UHIDE®! Z D\ VR NQRZ Z KDW RXjLH Z RINQJ Z W IV \R JR VR \KH
SISHV $V GV HQILQHHY Z H AMYH R GYIGH RXUJ XP EQQ) HTXD® EHE HHQWH DZ IXO
GRFXP HQBMRQ Z H P XWWBHFLSKHUDQG WH KDW®B! R GREXP HQBMRQ Z H KDYH R SURGXFH
VY HYHQ HDVIHUMR VNP S RQ GREXP HQEMRQ \WDQ\MAIQY 7 KH J DS EHE HHQ VSHFV DQG
UHDOIV WBW R JURZ. [URP WH GD\ \WWH VSHRV DUH GHIICHG

7 KHUH DUH \& R VROMRQY R KLY 2 GH 1 VR VHWFBIDULKB \WDWERFXP HQBMRQ P X\WW\EH
WRURXIK DQG XS \R GDWM 7 KHVH LX®IV Z L@EH FDUHX@ IIGIG DZ D\ Z W\ RXU

GRFXP HQBMRQ 7 KH DEMCDWYH 1 R DFNQRZ BIGI H WWDVWKH SUP DY VRXUFH Rl \ RXUGRRV
Z1@D@ D\ V EH \ RXUGDW VWIKPWUAV DQG FRGH 7 KH WIDWI\ - BZ HUWH [URIRQ R

GRFXP HQAY RXUWDP )/ ZRWN 1 \ RX HQFRXUDIH\ RXUWDP \R FRP P HOAFRQUMMQ® \ RX
FDQ UHO RQVRRY \R DXVRP DWW GDI® UHIUHVKHV R \ RXUNGQRZ BIG) H EDVH IRUHYHWY ERG. HOH
" HVIAY Z LOEH P RUH XS VR GDW * DSV Z L@QEHFRP H UHDA® DSSDUHQW< RXUGRFXP HQEMRQ
HIRW @H\ RXUEXVIQHW Z L@EH GDVB GLIYHQ

7HONH UMGHQW EHIRUH\ RX VKXVRI WH Z DWURQ 6 DAMUED, QKW

: DWMUDQG P HARFUW IBZ GRZ QKI@* RRG SOP EHY UHD@ H KRZ P XFK SHRS®I GHSHQG RQ
WHUZ RIN < RX GRQVWKDYH R \M@D SOP EHUWDWAK WKDSSHQY %6X\WADQUVSDUHQR DQG
JRRGFRP P XQFDURQ Z L@ HW RX RXAVR P DQ. P V' 3 HRS®! DSSUHFIDW NQRZ IQ) Z KDWY
KDSSHQQ) DQG KRZ IWP LI KWP SDRWKHLUZ RUN 2 QFH\ RX UHDQ) H \KDWSDWARI \ RXUZ RUN IV
P DQDIIQ) GRZQAWHDP H SHRBMRQY \ RX@J HAP RUH RI WH FUHGWY RX GHVHYH

$ Y N

" DVD HQJ LQHHLY DUH KXP DQ DQG KXP DQ DGV DUH SDWR! \KH A AMP V\ RX EXIGS $ Q.
SISHOOH WDWH SHPW SHRS®! VR J HWMIL KWHYHY WP H 1Y QRABDD VRXUFH R VAHW © MY/
VMKPMUDE GHILELHQW, | \ RX EXLE RXAA VWMP IE VROMRQY VR KXP DQ HURU \ RX Z L@KDYH
EHWHUSISHIHY DQG D P RUH HQIDIHG HIIHRMH \WDP

7 KHUHY D GLIHIHQMMAXH KHUH IRUSOP EHY , Z RQW HWOR IW( WHUZ D\ 1L\ RX IRTGXZ WH
XBV DERYH \ RX Z L@EH IGVKHG Z W VXFFHW

F7KH' D2 SV &RRNERRN
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$ VXUH FRP P MRQHG B\ GDWI Z R DQG' DVl IWWKHQ UHYHD® D GMMUELQ) ABAM R
DIIDILY DP RQJ GDWI HQJIGHHUQ) SIRHWIRQDY 7KHWYG R GDWB HQIIQHHWY
FRQGXAMGE\ © DNHIHG 5 HVHDURK VXJ.JHVW DQ RYHZ KH® 1Q) P DIRUMY DUH EXUQHG RXW
DQG FDQY IRUBHIH 7KLY IQIRIUDSKIE KL K@ KW WH UHVXEVY
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) RUVHYHUDO, HDW QRZ. \KH HBISKDQMQWH URRP KDV EHHQ WDWEDWS DQG DCDOWFY SURVFW
DUH ID@TY * DUGHUHVIP DAMGWDW R ELJ GDW SIRVFW IDIO' DB IURP 1 HZ 9 DQWIH
SDUEHY VKRZ HG \KDVWKH QXP EHUR! GD GLIYHQ R DQY} DMRQV KDV DRXD® GHFEHG W
IWRP VHYHUDO, HDWY DI R DQG \KDWRQD R RW DQY} DRQV DUH DFKIHYIQ)

WDQVIRUP DURCDCRXFRP HV IURP \NHUGDWD

,QDCEAMRY RQD RQH WILG R FRP SDQHY KDYH DQ HAWIEQKHG &' 2 URBI DQG\WH DYHIDIH
WOXUHR WHE' 2 IVRQD__ \ HDWY/ $ GG D@KHVH IDPW \RJ HWHU DQG IMBDIQN D SIEXUH \WDW
VRP HKIQJ 1V DP W IQ\KH DD Z RS

<HADP RQJ DOKLY RQH DUHD WDWKDVQYEHHQ VXEHG IV \WH GDB HQJ IGHHUQ) URG! © H
WRXJKWIZ RX@ EH QM) \R GRN DWKRZ GO HQJLQHHWY DUH GRQI XQGHUWHVH
FURXP ABGFHY $ U1 WH \WUYIQ) RUIHH@) \WH P SDRWR! 1DIBIG SIRVIPW' = H VXUWYH HG
B HYIGHY IFOAQ] P DQDIHY R XQGHWARQG KRZ \KH DUH IDUQI DQG IHHIY
DERXVKH Z RUN\KDVWKH DUH GRQI 7KH\RS @H UVXOZDVKDW R GDVB HQJ IGHHWY DU
IHHIU EXURXW

1\ RX KDYH Z RONHG IQ WH EL) GDVD LOGAMUY \ RX Z LGINHD UHVRGDW Z M \WWH VXUYH
SDWFASDON ' DI HQJ LQHHUQ) UVHP EGN VRIE DUH HQJ IGHHUQY 1Q FHUBIQ UVSHRW EXWEDD
HQI LGHHWY KDYH QRWDGRSWG \KH EFHVIASUDRIFHY \WDW/RIE DUH HQJ ICHHUQ) KDV EHHQ
SHUHAID IRUGHFDGHY © KHQWHUH IV D SUREGP 1Q DB SISHIHY COWD HQIIQHHY DUH

H SHAMG\R Il MXVIQ) DG KRF SIRFHWHV \WDWIP SO Z GQRW/FDGI

" DI HQILQHHUQ) EXUQRXWAMP V IURP QHYHUVXFRHHAQD 1Q JHNZY A VWP V XQEHUFRQIRO
7KHHY DQXQHQAQ) ZDYHR SUREGP V' FXVRP HUUHTXHVV EURNHOM VAP V' DQG HURWY

2 QH SUREGP LV \WDWEDD HQJ IGHHY DUH VHHQ DV D FRWP 1P 1] DURQ URBI IOAMDG R D
JHQHDRUR YDOH 3 HRSEI\KIQN R \KHP DV [IUHLI KWAY DQG Z KHQ\KHUH IV DQRABIH WH
VKRX@ EH Z RINQJ GD\ DQG QLI KVWIR DAGUHW W DVD HQILQHHY HQG XS 11 1Q) \KH VDP H
SUREGP RYHUDQG RYHU
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( QMBUMHV P XVWHP SRZ HUGDWD HQILQHHW/ \R 1] SURFHWHV IQAMDG Rl MWEXJV P DIIGH D
DY SISHIH HURURUGDID SUREGP \WDWP SDFW FUMFDCDQDOMEY 0 RAWRW DQ] DURQY 11QG
RXVDERXVKHVH HURY 1URP \MHUFXWARP HY VXFK DVD 93 R 6 DBV Z KR QRIFHV \WDWKH
ERRNQIV UHSRWWY P IGRQV RN GRAWY R 7 KLY RYHWAI KV J HY DQ DOKDQGY RQ GHN

HP HUHGR UMVSRQWH | GDWD SISHEHY VSDQWDP V WHQ WHUH 1V DQ XQSBDVDQADQG R\MQ
SROMFDO AVFRYHY SKDVH Z KHUH SHRS®I P D SRIQMQI HY DAWHDFK RKHU 8 QGHUMHP HQGRXY
SUMM/XUH DQG VR, \WH GDIBWWDP Z RUW \WH Z HHNHQG R UXVK DL LW WWH SURGKFURQ
SISHIH : KHQ\KH SUREGP 1V DEAHWHG HYHY RQH KHDYHV DMIK R BHIH 7 KHKHIRHY Z KR
I1f HG\NH SUREGP DUH VRP HUP HV SUDIVHG RUSHUKDSY WH. DUH VFRUGHG IRUGNZY \KH
SUREGP RFFXUIQ\WH I IABOFH

2 QH ZIGAVSUHDG SUREGP 1V D UHIDQRH RQ\WH FXQ@MUH RN KHIRMP 3 HRSBIMP S Z KHGHYHU
WHUH IV D SIREBP  EXVWKHIRVP IV CRAD VADMI\ WERHVQW/FD®! ,WBDGY \R EXLCRX\VDQG
WWRYHU :  KHQ SHRS®! BDYH WH FRP SDQ \WH. \BNH WEDONGRZ BIGIHZ M WHP VR
EXURXVKDV D \BIQI LE®! EXVIGHW 1P SDRW,Q RXUVXLYH GO HQILQHHY FMMG \WH IRGRZ 1Q) DV
FDXVHV Rl EXURXW

7KH UHB@W I6Z R_HURY

0 DOXDCBURFHWHY FURZ G RAWQQRYDURQ

6\WDG. 6WHDP Rl + DDUDNHG 5 HTXHVW

%6DP 1QJ DQGNQIHUSRIOQIN)

5 HAUE\YH GDVD J RYHUODCORH 3 RTFHY

) RUVHH WH HOMH UHVXOV RN WH G HQJIGHHUQ) VXYH SBDVHYMW__ ' DI
(QIOHHIN) 6XYH 9XUCHG 2 XW DB ( QIIOHHY DUH & DT [RU DR SV'3

0 HMRGV R $ YRLG %aXURXW

7KH GDB HQIGHHY IQ RXUVXUYH, KDYH P DQ. FKDIQIHY 7KH Z DNH XS \WH GD\ DIMUDQ
DCDOWEY GHSEA P HOADQG Z RUN DERXVINH QB WIQIV \KH. AGQWAKHEN 7KH JHW HBIG DW
IRUP MQI P IBMBCHY 8 VHY IRDKHUH HV Z KHQ \H DCDOMFY WDP  FDQUWMWQRQD GP H

( YHY RCH [Q\WH LQGAMA 1 DFHV \KHVH SUREGP V7 KH [P SRUDQAKIQ) \R D@ H LV \KDWKIHVH
SUREGP \ DUH CRAWKH IDXOWR WH SHRS®I Z RINQJ 1O \WH GOV RUIDQ] DURQ 7KH DUH SURFHW
SWREGP V' 7 KH GO\ DQDOWFY @HR\ FGI IV D IDARY  DQG @\H RXHUIDRRUHY WDQEH

RSVP 1] HG Z W WFKQTXHY ERURZ HG IURP P KRGV @H GDQ P DQXI DRNULQ)
,QANDG Rl QUHAIZY QHI DMYIYY DAKH HQMSUVH RURKHY RURQHVHD GO HQJLQHHWY FDQ XVH
Z RONSOFH FKDEBIQI HV DV IXHOR WDQVRWP VXITHUQ) QR P EXITIQ) 7 KH SUREBP VR
EXUIRDQG OFN RN CDUD SURMPVXFFHV/ DUH QRWDQ IQAFDMRQ R SHWRQDA DIGKUH RUWDVH
IHT IV EURNHQ ,WBRIQN VR Z RUN\KDWCHHGY \R EH GRQH R EXIGS VA VWPV DURXQG DX\RP DIRQ
DQG COW\RRBKDIQY 7R WY HQG Z H RIHUMQ BV \R DYRIG GDVD HQJ ICHHUQ) EXURXW
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>Ng Y R

0 DQ. GO HQIGHHWY YIHZ \MHUIRE DV VHYIFLQ) D TXHXH R BV 7 KH IDAMUWH, FDQ\BNH
VDVNY R WH TXHXH DQG FKHENWHP. RIL \KH P RBMWKH, THHOKH KDYH DFFRP SOKHG : KHQ
IDFHG Z A DVIVN P DQ. GOV HQILQHHW W iR DEGUHAW IMWAKICNIQ) RQID DERXVAREH VIVN DV
GHIQHG || \WH SIREGP IVDEXJ \ RX Ilf WH EXJ DQGP RYHRQ

: KDWL\WWDW/DP H SIREGP UHFXWY RYHUDQGRYHU 7DNH D EURDG KROAIF YLHZ R \KH
VIMDURQ ' RQVWVWL \WH EXJ P SURYH WH MV VAP VR \KDVWAH SUREGP GRHV QRABHEXUHYHU
DIDIQ ,QAMDG Rl BOMDQVZ HUQ) DQ DCDOMFY TXHIRQ \MIQN DERXVKRZ \R DQVZ HUKH

IRGZ 1Q) \MQMP IDUTXHAIRYY ,QAMDG Rl MWWROLQ) D SUIREGP P DQXD® EXICS D URERWKDW
ZIOVROH WH SUREGP 1RU\ RX HYHY \IP H IMRFFXLY LOKH XU

- UMM VWAV WWDWFDVRK GDVD HURY $ X\RP D P DQXDCSURFHWHY P SBP HOWP HIKRGY 96XICS
REVHYDELDN DQGWDQVSDUHQR QR \ RXUHQG \R HQG GDWD SISHIHY $ X\RP DM J RYHUDGFH

Z I\ JRYHEDORH DV FRGH ,QAMDG R 11 1Q) EXJV DQG FUHDIY DQDOWEY G-V Q\KH A AP
WDWHQDEGN WDSIG GV QR UREXVWREVHYDE®! DQG J RYHUHG DCDOWEY 96X DV MP \KDW
HIP LODWMV \KH FDXVHV Rl GDVD HQI IQHHUQ) VXITHUGQ)

7 KH FUMFDOT XHVIRQ \WDWEDUD HQI LQHHY GHHG R DWN LY Z KHNHUOWHUPXRP HY XVHY
FRODUXHY FRQVXP HY DUH JHMD) YDOH RAVR CDW ) RUHWKRZ KDUG\ RX Z RN & RUGHU
KRZ. R VUGN \KH BN TXHXH WURXJ K DXVRP DURQ DQG H SHQG WH BDWERME®! P DQXDO
HIRWYR WDQVRWP CDVB\R YDOH [RUPXRP HY

NG Y L H

/ HDGHUR! GDVD\MDP V QHHG\R P DNH WP H IRUWH \WDP \I DX\RP DWW \DVNV & HBEUDW
DXURP DMRQ DV DQ DRI WD HQHUDMY WHP HQERXV YDGH 7 KLY WDQVIRUP DURQ KDV DOHDG:
VINHQ SOFH LQ VRV DUH HQJ LQHHUG)
7Z HQW\ HDY/ DIR D VR\ZDUH GHY WDP  FRX@ KDYH RGH UHBDVH HQIIQHHUIRUD  SHYRQ
GHY\WDP |, Q\WRVH @D\ V \KH UHBDVH HQILQHHUZ DV VHHQ DV D BMVHUURG! DQG FRP SHODWMG
G WDQ\WH GHYHBSHY 7RG\ WH URGI Rl UHBDVH HQIIQHHUL FDEBIG_HY2 SV HQIIOHHU
DQGP RWRUDQ] DURQV GYRM  © R \WHLUMB| R DXVRP DU VRIE DUH GHYHBSP HOW
SURFHWHV © K\ " 94HFDXVH DXVRP DUIRQ P SURYHY YHEFIW DQG JHQHUDWY YDOIH ' DB \WDP V/
QHHG\R IRMZ WH BDG R VR DUH HQJ LQHHUQ) \WMDP V/
© KHQZH VD DX\WRP DURQ Z H GRQWP HDQIIQAQI Z D\ V IRUWH SDIUR! KDQGY RQ\WH NH ERDUG
R JHQHDM 64/ IDMU 7KH Z REBLY IXQR @QIXDIHY DQG\RRY DQG HDFK KDV W \AUHQI WV
DQG Z HDNGHWHY $ XURP DMRQ LY \WH A VAP DURXQG \WH \RRY' 7KH WV VAP FUHDWY RQ
GHP DQG GHYHBSP HOMQYILRGP HON  SHURUP V DX\RP DIMG [P SDPWIHYIHZ V \MMVIV YDIEDWMY
QZ DQDOWFY GHSE\ V' Z W D FEFN DXWRP DV RUFKHVIDIRQY DQG P RQURAY GOV SISHIHY
i IRUHWRY DQG GUIW7 KHVH IRWP VR DXRP DIRQ Z Q1P SURYH DQDOWFY SURGXPYW DQG
TXDOVE |
© H\BO! DERXVWA VAP IE FKDQIH DQG IWFHMBIQD KHSV \R KDYH \WH VXSSRWR P DQDIHP HQW
EXVEDD HQJ LGHHY VKRXG CRAXQEHUHVIEP DM \KH SRZ HUR! \WH NA ERDUG 7 KH SHWRQ VWY
LQIURQAR! \KH NH\ ERDUG Z W \KH \MFKQEDONAY R FU-DWM GOV LOMI UDIRQY \WDQVIRUP DIRQY
DQG DCDOMPY FDQ P DNH FKDQJ H RQH WMADQG RQH DXVRP DIMG RUFKHVIIDIRQ DVD WP H W/
MWDV KHUREE \R GHYHES D UREX\VADX\RP DVMG SISHEH DV MY R Z RINWH Z HHNHQG 1] IQJ D
EURNHQ SIHFH Rt DQDOWEY ' DD HQI LQHHWY VKRX@ IHHOHP SRZ HUHG \R UHP DILQH WH
HOYIURQP HQAQ Z KIEK \KH Z RUNZ M UREXVA VAPV DQG GHVLI Qv \WDW/FDG!

F7KH' DR SV &RRN\ERRN



@2

(' WRY DUH HP EDUDWIQI 7KH P DNHXV BRNEDG $ SHYRQ\WDWY EOP HG IRUHUWRY P LIKW

GVH \WHUSRVMRQ R UHVSHRWRUDXWRUMY 1Q DQ RU DA} DMRQ 3 HRSE! IQAMCRANYHOD MWD DZ Dy
IRP P MENHV

" DD KDV HURY DQG IWZ I@DA D\ V KDYH HURY ' RQVKIGH\MHP ' RQWRU HWDERX\WHP
( WRY DUH RSSRUMQMAV VR DX\VRP DW ( WRWY DUH RSSRUMQMEAV IRUIP SURYHP HQAS XQRZ DUBV
HWRY ( P EWDFH\ RXUHWRY DQG XVH WHP R EXICS DM P \RDVWBUHYHQW \KH VOP H HURY
IURP HYHUUHEX WY

AN$ Y

2 QHR WH FDLEQDOAQV R GDB HQIIQHHUR IV RYHUFDXUIRY ,Q DQ HOYLRGP HOAZ MW D
FRQIDXRXV IBZ R HURY Z KHM VKDP H DQG EOP H DUH WH QRUP V. GOV HQILQHHY FDQEH
VFDUHG R GHS® FRGH RUDUFKIMPMUA FKDQIHY 2 QH RN WH FRP P RQ UAVSRQVHV \R |HDUV \R
SURFHHG P RUH VBZ © DQG FDHX@ 7R DYRIG HURY DQG RABIHV' 1HDUXCHQI IGHHY JLYH
HDFK DQDOWEY SURVIPAD P RUH H) WQGHG GHYHBSP HOADQG \MWFKHGX®! ( [THAYHD WY IV D
GHAMRQ R GHOYHUKLI KHUTXDOV EXWHZ HUIHDMUAV R XVHLY 2 YHIFDXURQ LY D GRXE®! HGIHG
VZRG 7KHMBZ DQG P HKRAFDDSSURDFK RIWQ P DNHY XVHW XQKDSS\ EHFDXVH DQDOWEY
DUH GHIYHUHG P RUH VBZ © WDQ\WHUMBMG GHIYHY UHTXIUHP HOV $V UHTXHVWV SIBI XS \WH
DU DQDOWFY \WMDP UMNY EHIQ) YIHZ HG DV EXUHDXFUEF DQG XQUHVSRQUYH

" DB HQIIQHHWY GR QRAKDYH \R FKRRVH EHE HHQ DJ IOV DQG TXDONV. $ Q DX\RP DIMG A AP
FDQWMDQG GHS® GHZ DQDOMFY 1Q DI LQ) HOYILRQP HONDD QHG Z WK SURGXAIRY ,| G
SISHIHY KDYH WRXVDQGY R MV YHUL\ LQJ TXDOWY \KH GDVB WP FDQ EH VXU \WDVWBISHEHY
DUH RSHUDWY) FRUHA® DG \WDWEDWD DQG DQDOWEY DUH VRXQG $XWRP DUMRQ DG REVHYDEIDV
HCQDE®I\ RX \R SURFHHG Z W FRQIGHQFH : W WH SURSHUP HWRGV DQG Vi WP V IQ SOFH \ RX
GRQWKDYH \R |HDUFKDQIH

BNS Y Y

: KHQLY D SURMPWIDG. \R EH SXVKHG \R SIRGXAIRY' :  KHQFDQ\ RX GHFOUH WERCH'
- KHQ VFKHGX®N DUH \W KWIY \MP S R DGGUHW D VIVN DV QDURZ ® DV SRAME®! \WURZ W
RYHUWH Z DODQG GHFOWH YIERY | \WHUH DUH MGH HIHFW W/ VRP HRQH HOHY SUREGP

" DB HQI IQHHWY EHWHUVHIYH WHUP MIRQZ KHQWH GHILQH 2GRQH IQ\MUP VR FUDIY YDOH
IRUPXVRP HY ) REXMIQU RQ GDMB DV D Z KRB SIRGXFWIQWADG Rl CDURZ ® GHIQIQ) SIRWFW
KHSV VR \WDUGRZ Q\WWH Z DAY EHE HHQ J URXSV Z WIQ WH HQMSUVH 9 IHZ 1Q) GD DV D
SURGXPVEXWW \KH FXVRP Hy VXFFHW DWRH VRS R \WH SURUMY QAN

F7KH' D2 SV & RRNERRN



,QFRQFUAN WP VD SURVIPWY GRQH Z KHQ D WA VWP KDV EHHQ EXIGDURXQG IW< RX FDQ
RUFKHADM \RRY \WDP HQYILRGP HOW DQG SURFHWHY 1Q RGH QI ®1 SISHEH & RGH 1V YHWARQ
FROARMIG DQG SDUDP HMU] HG IRUBHXVH DFURW GLIHHOAHQYURQP HOW ' DB SISHIRHV KDYH
HQRXI K DXVRP DWMG WAV VR FDWK HURY  DQG HURUHYHQN DUH \IHG \R HQG \R HQG
REVHYDELDN IWDP HZ RIWV ' DV HQILGHHWY Z RX@ GR Z HOR \BNH D KRDAIE YIHZ R SURWFW
DQG \WIGN DERXVKRZ. FKDQU HV [IWQR \KH RYHIDOA AP

NS Y R

6 RP HP HV KHIRVP VDYHV\WH GD\ 6 RP HWP HY FIURXP VABGRHV |RUFH \ RX \R SXWQ \WDWERQJ
QIKWGR \WH \WIQ) \WDVWERHVQWW/RDB! DQG.J HVKH FRE GRGH |RUWH PXRP HU 7 KH WIEN LV \R
FILFG! EDAN\WH GH WED\ DQG Z RUN RQ WH UREXVWIL WDWBUAYHQW \WDVBUREBP 1URP

WHEXUWKQ) : W QVASTH DWDP FDQVEBZ ® Z HDQRI W GHSHQGHQR RQKHIRVP  + HIRVP
GRAVQYWHYHUIR W] HIR EXWL IWKDSSHQV DOKH P H \KH \WDP Z LOEH H KDXWWMG DQG EXWCHG
RXWW( [ KDXVWMG HQI IGHHY WIQG \R FKDQIH IREV GDYIQ) WH UHWRI WH CDWID WP KRTIQ) WH
EDJ

DN3

7KH Z RIN\KDWAQI IGHHY SHURWP 1Q GDVB DQG DQDOMFV IV FRGH $ VXUH Z D\ \R FUDWM P RUA
ZRWNIV\R FRS\ VRP HRQH HOHY FRGH & HDN VD QB EMDQG FUHDW D YDUDQAKDVWKDV \R EH
VXSSRUNG IQEHSHOEHO® R WH RUJICDCFRGH 2 L DQYJ DURQY \KDWRSHUDWM [Q\KLY Z Dy DUH
VRRQ EXUHG XQEHUWH FUXVK R \MFKQIEDOGHEW

" DD HQILQHHWY DUH IQ WH 2 FRP SB W2 EXVIGHW VR DQ\ \KIQ) \KDWIHGXFHV FRP SGf W LV D
27103 ,| GDVW \MDP V FDQ EXICS UHXVDE®! FRP SRQHQV \WH JDIQVFDBI B\ VKDUQ) \WWRVH

FRP SRGHQW DFURW QXP HUIRXV SISHIDHV ' DB \WDP V/ KDYH @UI H GMEX\MG A VAP V/

QXP HIRXV \RRY DQG P DQ. GO VRXUFHV $ EVIIDRIY DQG JURXSIQI UHDWG | HDWUHY IOR
IXQRIRQDOKQW P DNQJ \WHP UHXVDE®I DQG JLYIQ) WHP $3,V  DSSTFDMRQ SURJLDP P 1Q)
IQMIDFHY  KHSV FU-DWM GIYHUDU H \KDWFDBN Z KIG! P LIQP [} IQ) WFKQEDOGHEW HVIQ
VFDDELDWY DQG UXVH DUH HWHQUDG DU \KDWEDUD HQJ LQHHY VKRXGQUEVP W 1Q SXIXIW
R GHIYHUQ) GD\B YDOH IRURXURXVRP HWY/

ENO $

DWW JRYHEDORH IV D GHRHWWIW GRAD O] XU * DV J RYHUDQRH QHHGV R FRQURCFUMFDO
W EXWI RYHUIDGFH GHHGY R VHUYH \WH KL KHUP WIRQR! KHGIQ) FUHDM YDOH IURP GDWD
" DIDF RY2 SVDSSO@HV' DR SV SUGFISBNV VR JRYHECDGRH LQWWH VDP HZ Dy KDV J IBI DQG

" HY2 SV DSSO \R SURGXPWEHYHBSP HQW

2 UDQ] DURQY GHHG VR EH DI LG 1Q GHIQIQ) Z KR DFFHWHY GOV Z KDVWAIQG Rl DFFHW IV
DSSURSUDWM DQG KRZ \R X\ H GO VR P D] 1P [} H W YDOH $\WKH \VOP HWIP H GDWD
JRYHIDQAH FDQWARP SURP IVH RQ W P MRQR SUAYHQAEDI 1URP EHQJ XVHG LQ XQHWIEDO
ZD\V FROADY \R UHI XOMRQY RUP VDI GHG AMDWMI LFD®

F7KH' DR SV &RRNERRN



DWW RY2 SV VHHW \R VAMINH WH UL KWEDDGRH EHE HHQ FHQWD®) HG FRQNRODQG GHRHQWDM) HG
IBHGRP : KHQJIRYHUDGQRH IV HQRUFHG WURXI K P DQXDCBURFHWHY  SRIFIHY DQG

HQRUHP HQAQMUHUH Z WK IUHHGRP DQG FUHDWYIWY @ W' DUBR SV DXWRP DIRQ FRQARIDQG
FUDWIW FDQ FRH MW DI RY2 SV XQTXH® DGHWHV \WH' D2 SV GHHGV Rl CD\WY
JRYHCDGRH WDP V Z KR VAYH \R [P SGP HQAREXWWI RYHCDGRH Z MIRXWFUHDMTY IQQRYDIRQ
N@YI EXUHDXADRA | \ RX DUH D JRYHODQFH SIRHWIRQDO' DM RY2 SV Z LARWBEXW RX RXW
R DIRE ,QAMDG \ R@IRFXV RQP DQDIIQI FKDQIH 1Q J RYHUDCFH SROAHY DQG 1P SEGP HQIMY
\KH DXVRP DWWG A VP V \WDWHQRUFH P HDVXUH  DQG UHSRW RYHDQRH ,Q RMHUZ RBY
JRYHCDGRH DV FRCH

FN f g

" D HQIIQHHY FDQ DSSO WHUQXP HUFDADQG DQDOWFDOMNQ R P HDVXUH WH RU DQL] DUWRQY
1QZ KIFK \WWH Z RN _3 URFHW P HWIEV | RUGDWY HQJ LOHHUQ) DQG GO VRHCFH \WDP V KHS DQ
RU DQlJ DIRQ XQGHIANIQG IWHD DQG KRZ. IWFDQIP SURYH 1\ RX VABWAR P HDVXUH DRIYIMEAN \ RX
P D\ EH VXSUVHG\R GVFRYHUMH DP RXQAR \IP H SHRS®IVSHQG IQP HAIV KRZ P DQ\
HURY UHDFK SURGXARQ DQGKRZ Q) WWINHV \IR P DNH FKDQJ HV it DQDOWFY 7 KHVH RIMFDO
P HDVXUHP HQWV R HURUUDWY R\ FOI P HY DQG SURGXRIYW VKHG @ KWRQKRZ SHRS®! Z RINDV
DWDP DQGKRZ \WH GOV \MDP  FUHDVWV YDGH | RUPXORP HY/

>N Y L

" HY2 SV KDV EHFRP H VR [P SRUBQAQWH VRIE DUH HQILQHHUQ) VSDFH \ HAWRP H SHRSE! WD
CRQVKQEHYABQG WH QHHG IRU DVI2 SV IQWH CDWI VSDFH 7 KHUAY D P MINHQ GRIRQ RXW
WHUH WDVWDGEQ) P RUH IREXVWDX\RP DIMG SIRFHWHY Z [OUBZ. GRZ Q DI \MDP V/

2 QHZ D\ \R\MIQN DERXW D2 SV IV @\H \KH EUDNHV RQD FDU : K\ GRHV D FDUKDYH EUDNAV"
VMRIRVEZO" 1R EDNAVKHS \ RXJRIDAMVDIHO 7 KH HQILQHHUQ) SIRFHWHV DG
DXVRP DMRQWDVWZ H KDYH GHVFUEHG DUH IQMQGHG \R KHS GOV HQJ IGHHY IR IDVMU 7KH \BNH
D QMBI P RUH P H\R VHVXS LQUID® EXVKH VDYH KXJH DP RXON R P H GRZ QAN-DP

& 0 ! $ |/

7KHIG-DV QVFXWHG DERYHVMP IURP P HNRGV GHYHBSHG  ©  \ HDY/ DIR 1Q LQGXVMDO

IDPRUHV Z KHUH \MDP \ Z RUNHG \RJ HWHURQ FRP SB[ SURWFW 7 KHVH LGHDV HYROHG LOR WH

7R R SIRGXAIRQ A VIP DQG/ HDQO DQXIDRXULY]

3 HRSB! HEFRXQMUHG VIP LOUSUREGP V IQKRZ VRIE DU IV EXIGVDQG WH' HY2 SV DQG $J 1B

P HNRGRBIIHY Z HIH ERW 1 RZ Z H DUH FRQGXAIQ \KH VDP H QVFXWIRQ LQ G DQG

DCDOWFY ' DY RU DQY} DURQY KDYH @UIH WDP VV WDWP XWWZ RUN VI HIHUDP 1G DQ HQRUP RXV

DP RXQWR FRP SB[ W

© HNQRZ IURP \KH DX\R LQGXVAN \KDWFDLY \WDWRQFH GURYH RQD P LGN FDQCRZ W
P LBV 3 HKDSV HBPWE YHKIEGN Z LOEH DEGI\R JR PIBNV 7KHWH

[P SURYHP HQIN DUH \WH UHVX@R TXDON P HKRGY \WDWRFXV RQ P\ FOI \IP H DQG HIP IO

ZDWM 7KH VDP H\KMIQ) FDQKDSSHQIQ\WH ELJ CDW IQGXAY © H FDQJR I DAMUDQG | DUKHU

XVIQU 1HZ HUUVRXUFHY * D2 SV P HKRGY FDQ KHS CDWI RU DY) DIRQY IRTZ \WH SDIK R

FRQIOXRXV [P SIRYHP HONRUHG B\ RKHUIQGXMMHY DQG SUHYHOAEDW \MDP EXICRXNQ \KH

SURFHW

) RUP R IQRP DIRQ ' DB, WWKHQ KDV SXEQKHG\KH 27KH'_ DIl SV & RRNERRN® Z KIEK

KHSV JXIGH\ RX WWURXIK HYHWY WIQ) \ RX QHHG\R NQRZ DERXW DVD2 SV ) RUH VXUYH,

UHVXOV VHH'_ DR SV & RRNERRN " DB ((QIQHHURY) 6 XUYH, 5 HVXOV
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© KIBI Z RINQJ 1Q$] XUH Z W RXUPXVARP HY Z H KDYH GRUFHG VHYHIDOADIQEDLG $ ] XUH \RRY
SHRS®I XVH VR GHYHBS GO SISHIHV DG ( 7/ RU(/ 7 SURFHWHY © H FRXQIMG \WMQ WIQEDUGL
ZD V\RWDQURP DQGVHKS EDWWK G SISHIHV 1QO IELRVRIVS] XUH ,V IMRYHIND ' RQVWKH
DOER WH VDP H\KIQU" ,V\MIY \WH SDIDGR] R FKRIEH' 2 UWWH U KWRROIRUH W KWRE" / HW JR
WURXI K \WH \MQ$ | XUH CDVD SISHIH \RRY
! $ & P4 [ [

N

N $1 $ N$

. 7 N

$] XUH' DEUENY' HIB/ LYH 7DEGN 7 KHVH SURYIGH D P RUH VDL KWRZ DUG Z D\ \R EXIG DQG
P DQDUH' DV 3 ISHIDHY |RUKH OWMAKLI K TXDOW GDW Q' HEB/ DNH

31, 3 ) 3 f33)3P 9 R N N
! 3 ! 0 = 3 ! f 31, $

7 g Q Q Q
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$]XUH) XQPARQV <RX FDQZ UM VP DOBIHFHV R FRGH IXQRUIRQY \KDVZ QR \WH
WDQVRIP DURQV IRU\ RX
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,QEHG GHMIQQ) SDWHIV IQYROIQ) GO SISHIHY RAMQ LOYROHV XMQ) P XBE! WRY 1Q
FROMQRIRQ HDFK Z WK W \ANHQI\KY + HUH DUH D IHZ H] DP S®V \WDVWZ H KDYH VHHQR! KRZ \KLY
FDQ EHGRCH

UDWK (7/ Z W $]XUH' D) DRVRUY DQG$] XUH' DWEUFNY QWY SDWD $] XUH' D

) DRRY 1V XVHG \R RUFKHVWDWM DQG VFKHGX®! EDWK ( 7/ SURFHWHY $1 XUH %4BE 6\RUDIH
VHYHV DV WH GDIB ONH VR \VARUH UDZ. CDWD $] XUH' DWEUENY D EL] GDVB DCDOWFY SOIWRP
EXIOWRQ$ SDFKH 6 SDUN SHURUP V \KH DRYDOEDT WDQURWP DIRQY 7 KH FBDGHG DG
WDQVIRUP HG GO FDQ WHQ EH WRUHG 1Q $1 XUH %BE 6\RIDIH RUP RYHG VR $] XUH 6\ CDSVH

$ COOWFV |RUIXUIKHUDCQDOWY DQG WHSRWQ)

$ ! 3 ! 0 ")P$

! 3 ! Q

N4 0
)Q Q Q N
I i I $ Pl
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" DI WDQURIP DIRQLY D FRP SB[ IHG IHDWUQJ YDW IQ) QHHGV DQG UHTXILHP HQW GHSHQAQ
RQGD YROP H YHBFW YDUHW DQG YHDRW 7K1V FRP SB[ W BDGV \R GYHYH \RRY HDFK
FDWUIQ) \R D GLIHHOANHHG 7 KHUH DUH VHYHIDOHDVRQY Z K\ \WHUH Z I@QHYHUEH RQH VIQI @
2EHA/CDVD WDQVIRUP DIIRQ SISHIDH \RRO

o ' LIHUHQMAXVH FDVHV * LLIHUHQARRS DUH RSP 1} HG IRUGLIHUHQAKVH FDVHV 6 RP H RR® DUH
H FHBIQWRUEDEK SIRFHWIQ) HJ  $] XUH' D) DARY  VRP H DUH EXXGVRUBHDOWP H
VWHDP IQ) HJ $]XUH6WHDP $CQDOMFY  DQG RMHWY P LIKWEH P RUH VXIWMG |RUP DFKICH
GDNQ) ZRNGZY HJ  $]XUH0 DFKIQH/ HDWIQ) ' HSHQAQ RQ\ RXUXVH FDVH RCH
\RRORUDP [ R RRY P LJKWEH P RUH VXMUE®!

o ' LYHYH' DW6RXUFHV ,Q\WH P RGHDZ R G FRP HV IURP YDURXY VRXUFHV IGFOGQ)
WDGMRCDOCDWEDVHY ,R7 GHYIEHY FBXGVHYIEHY $3,V DQGP RUH ( DFK VRXUH P LIKW
UHTXLUH D G HHQARROR H WDRWDQG P DQDI H DB HIHAYHO

o 3URFHWIQI 1 HHOV 7KH FRP SXBMRQDOMTXILHP HQN FDQ YDW® GlLIHUEDVHG RQ\KH
QOWH R WH WDQVIRWP DIRQ $ @ K& HI KWVHYHBIM [ XQRIRQ P L KWDGHTXDWO KDQGB!
VIP SGIWDQURWP DIRQY Z KIBI FRP SB[ COWD LOMAMYH \BVNY P LI KVWOHHG D LREXWAEL)
GO VROMRQ @H $] XUH' DIVEUENY

o 6FDOEMN 1 RADORRY DUH GV GHG\R VFDBI IQWHVDP HZ D\ 6 RP H P LIKVEH
H FHOQADVWKDQGIY VP DOWR P HAXP G YROP HV EXVWOHHG KHS Z M SHTE\ \M VFDBI
W

o ([ SHWWH DQG/ HDUIQ) &XYH ' LIHHQARDP V KDYH GLIHHQNNOHN $ \RROKDW/
HDVL \R XVH IRUD\WMDP H SHUHQRHG LQ 3\ WRQ P LI KWCRWEH \KH EHVWAKRIEH IRUD WDP
VSHADD 1QJ 1064 /

o &RW IIHHOARRY KDYH GLIHHOMBUFIQ) \WIKPMUAY 2 QH \RRCP LJKWEH SUH HUBHG RYHU

DQRWHU GHSHQAQ) RQWH EXGJ HADQG FRWHIHAYHQHW 7K' DR SV & RRERRN



7KH2ARRER] DSSURDAK? 1Q0 IFURVRIVE ] XUH DQG RKHUMP LOUSOWRIP V I EHQHIFIDOS$ ] XUH

SURYIGHV D 2KRSSIQU? H SHUHQFH Z KHUH EDVHG RQWH SURVIPY QHHGV \ RX FDQ SIEN DQG

FIKRRVH WH \RR \WDVWEHVWIVY RXUUHTXIUHP HON 7 KLY 1B LIEGI DQG P RGXOUDSSURDFK DIRZ V
\ RX \R EXICS D G SISHIH IEBUHG R\ RXUQHHGY ,Q RKHUZ RBY 1YY QRADERXWIQAQ) \WH
EHVWRRCEXVINH U KWRRO RARRY IRUKH IRE

3 WA FKREI MWDW 6 FKZ DUV VXGEHG WH HIHRW R P RUH FKRIEHV DQG QRUFHG WDWKDYIQ)

P RUH FKRIEHV GRAVQYDE D\ V KHS XV FKRRVH EHWHUEXWEDQ P DNH XV |HHZ RWH DERXWZ KDW
ZHFKRWH HYHQLL IWZ DV J UHDWS HEXFHG KDSSIGHW DUVHV IURP - H SHATMRQ HVFDDMRQ G
RSSRUMQUY FRAMUHI UWDQG VHDEDP H : KHQZ H FRQIQXRXM® FKDVH \WH FRROQHZ. \RRODUA
Z HIRFXVHG RQ GHIYHUQ) YDOH R RXUPXVRP HWY!

6FKZ DUV P D\ KDYH EHHQ UWIKWEXWP STRW P D\ QRWEH SRAMEG®! 1Q\ RXURUI DQYJ DIRQ

0 D\EH\ RX KDYH D KMRY R GUDR GOV SISHEHY \ RXURL DQ] DURQ\VIKRXUH DA@RZ V IRU
IUHERP R \RRCFKREH RU\ RXUHQI IGHHUQ) SKIBVRSK\ 1Y/ \WH EHVWRRARUKH IRE 110 RUH
DQG P R FRP SDQHV DUH XMQJ P XEB6! \RRY Z L IXQRIRQDARYHWDS + RZ FDQZ H RSHIDM
VXFRFHWIX@ QKLY P X@ARRY R

( 4% 7 4 2 [ - 4

© KHQFROVGHUQI KRZ RU DY} DIRQY KDQEB! VHURXY UMN \ RX FRXG BRNWR 1 $6$  7KH
VSDFH DIHQR FUHDWG DQG ADXVHY 2P MIRQ FROAROZ W P DQ. VFUHHQY VKDUQ) GHIBIBIG
G\ DERXVDADVSHAW R D VSDFH 1@ KW7 KDWAKDUHG LQRUP DIRQ LY \WH EDVY |RUP RQURULY
P MRQBNY P DNQI GHAMRQV DQG FKDQIHV DQG FRP P XQEDMQ Z W HYHY RQH LQYROHG
VY \KH FROIM, WRUSHRS®! \R XQEHYADIQG Z KDWY KDSSHQAQI GRZ DQG\R UAYIHZ. OWUIRU

[P SURYHP HQN DQG URRWFDXVH DCDOWY

F7KH' D2 SV &RRNERRN



$Q COW RSHIMRY UHIDUEBMW R M} H FRP SB[ W RUGHIUHH RN UVN FDQ EHGHIWURP \WH
\VOP HBIYHCR YIMEIDN DV \WDWHQDEBIGE) ' DBl WKHQ' DB SV 2 EVHYDEION W JRDAY R
SURIGH YIMELDN DFURW HYHY IRXUQH CDMBBNHV IURP VRXUFH \IR FXVRP HUYDOMH DRURW
HYHUY \RROHQYILRQP HOANGDVD RUH DQDOME \WDP  DQG FXVRP HUVR \WDWBUREGP \/ DUH
GHMAMG @FDQ HG DQG WDIVHG 1P P HADWD ' DB2 SV 2 EVHYDEID GRHV KLY B\ P RQMVRUQY
DQG\MALDY HYHY NS R HYHY GOV DQG DQDOME SISHIRH 1Q DQ RUI DQ] DURY 1Q GHYHESP HOW
DQG SURGXAIRQ VR \KDWADP \/ FDQ GHIYHULQWI KVWR \WHUFXARP HY Z W QR HWRY DQG D
KUK DM R IQQRYDMIRQ

" DR SV 2 EVHYDELDN DIP V\R SURYIGH YIVIELOW DFUIRW HYHY MRXUGH WDWEDT INHV 1 URP
VRXUFH \R FXVRP HUYDOH DFURW HYHY \RROHQYILRQP HONVGDWW ARUH GDMY DCDOME \WDP

DQG FXWRP HUVR WDWBUREGP V DUH GHWAMG &FDQ HG DQG UDIVHG [P P HADWMO

: H FDOXNDWP XGWRROEDW DWHP E® @H D" DB - RXUH 1$ QG MVWINH DD IQ\ RXU
CDWEDVH WH GDVD DFURW \WH' DV - RXUQH,  DQG WH WRKQRBI LHV WDWP DNH XS \WH' DB
-RXUH  DOKDYH \R EH REVHYHG \MMG DQG YDTEDWMG \R HQUXUH VXFFHW 6 XFFHWIXO DD
- RXUGH VWDFN DQG P RQVWRUDOBIYHY R \WH GDVB DN 1URP GDVD R \RR®' \R VHYHLY \R FRGH
DFURW DQFUMFDOEP HVMRQY $ ' DV - RXUGH VXSS@HY UHDOWP H \ABNMVHY DQG DB RQBAW
WP HY SIRFHWIQI GXUDMRQY \MABVXOV \MFKGREJ\ DQG \RROABW  DQG LQIUDKPMUA
FRQGMRQV DP RQ RWHUP HUEV : W \KLY IQRUP DIRQ GDWBWDP V/ Z LONQRZ. 1L HYHY \KIQU L
XQQQ) RQWP H DQG Z MRXWHURY DQG 1P P HADWD GHWMPRH SDIW \WDWEGQW

F7KH' D2 SV &RRNERRN
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$, DQG' DB 6 FIHQPH DUH DOWH UDJH EXVWKHUH 1V D SUREGP WDWIR RGH BIBN DERXWO DFKICH
GDURIQ) RRY DUH HYROIQ) R P DNH IWDMMUDQG BV FRA® \R GHYHBS $, A VWPV 950WEH
S® Q) DQG P DIQEIQIQ) WHVH A VWP V RYHUMP H IV J HAIY H SRGHQID® P RUH FRP SB[ DQG
H SHOUYH ' DB VFIHQRH \WDP V DUH IGFXUIQ) . HQRUP RXV \MFKQIFDOGHEVE. GHSE Q) A VWP V/
Z MRXVWKH SURFHWHY DQG\RRY \R P DIQIBIQ P RQVRUDQG XSCOW \KHP ) XUIKHU SRRUTXDDWV
DB VRXUFHV FUHDWM XQBOQEHG Z RUN DQG FDXVH HURLY WDWOQYDTEDM UHVXOY

$ FRXSBIR \ HDW/ DIR * DUGHUSUHAEWG WDW  SHIFHOMR $, SURWIPW Z RX@ QRWEHIYHUIRU
&,2 V') RUAMMUDIILP HG WY XQDFFHS\WEGI WDIRQE\ ALY WDV R $, SURMIFW XQGHU
ZKHP : HFDQWDIP \KDV$, SURVIPW IDICRQD IRUKH UDVRQV Z H OAMG : HFDQVD:  IURP
RXUH SHUHGFH Z RINQJ Z M GDVB VAHQIVAV RQ D GDI® EDMY \WDVWAHVH M/XHY DUH BHDDQG
SHYDVYH ) RIMCDWMD  GDVB VFLHQRH \WDP V FDQ DGGEUHW \MHVH FKD@IQIHV B\ DSSOIQ) BMRQY
GDUHG IQWH VR DUH [0

421 $)4)/ .1, - | $% $%%/ 0- % 4692353 1)

$, IV P RAWUHTXHQ® [P SBP HOMG XVIQ) P DFKIQH BDLIQY 0/ WRKQTXHV 9XIGIQ) D P RGHO
1V G HUHQAKDQ WDGMRQDO/R\E DUH GHYHBSP HW, QWDAMRCDCSUR] UDP P IQ) GDVY DQG FRGH
DUH LGEXVIR \WWH FRP SXIMUZ KIEK 1QVAD JHQHUDWY DQ RASXW7 KLY IV DOR WKH R \WDGMRQDO
P RGHIRY Z KHUH D KDQG FRGHG DSSTFDMRQ \KH P RGHOLY IQBXVR D FRP SXWU DBQJ Z W
AW R JHGHIDWM UVXV

,QP DFKICH ®DWIQ) WH FRGH FDQ®DWR 7KHO / DSSTFDMRQ WDIQV \WH P RGHOMQ) GDWY DQG
\BU HAHVXOV $QO0 / P RGHOCHYHBRSHUIHHGY WDIQQ) CDW IQR\KH 0 / DSSTFDMRQ DERQJ Z \K
FRUHANRUH SHAMG DQVZ HY (| WRY/ DUH WHQ IHG EDFN IQR WH GDUQIQ) DORUP W ERRW

F7KH' D2 SV &RR\ERRN



\KH P RGHV SUHAMRQ 7 KLY SURFHGXUH FRQUXHYV XQUDKH P RGHOUHDRKHY \WH L) HWBIYHCR!
DFFXWDA : KHQFRP SG\ WY SURFHW J HQHUIDWY D VHWRI SDUDP HWLY/ \RDWDUH GHVRUEHG B\
DVHR 1BV FRGH DQG FRQLIXUDMRQ ,Q SURGXANRQ \KH P RGHCHYDGDWV IOBXWEDMY DQG

JHQ HIDMV UVXOV ) UXH  VKRZ V \KH GUIHHQMBURFHWHY JRYHQIQ) WDGMRQDADQG 0 /
P RGHOGHYHBSP HQV

YUXWH  7WDGIMRQDOP RGHOSLRI WP P 1QJ YHW/XV P DFKIQH GDUQ) P RGHOGHYHE&RSP HOW

YHBZ ) LUXWH  IXOKHUHDERDMY RQWH FRP SB[ VR AMSV \WDWDUH [QYROHG IQ P RGHO
EXIQIQ) 1 DXD® $, SRVFW EHILQZ W D EXVIGHW REMPIYH ' DUB IV R\MQ P SHUHPW/R \KH
\WDP KDV\R FBDQ SUHSDUA P DVN GRUP DO H DQG RKHLE [VH P DQUSXOW GOV VR \WDWWDQ
EH XVHG HIHAIYHD ) HDXUH H WDPURQ LGHQMHY P HEY P HDVXUHG YDOIHY \KDWDUH

IQIRUP DUYH DQG | DRI WDIQQ) $ WMUKH EXLCIQ) DQG HYDODMRQ SKDVHY VHH ) LIXUA
\WH P RGHO

IV GHS® HG DQG IW SHURWP DQFH IV P RQARUHG - KHQ EXVIGHW FRQGMRQY RUUHTXILP HQNV
FKDQIH \WHWDP KHDGV EDFN\R \WH @E IRUDGAMRCDOMDIQQ) DQG [P SIRYHP HOV 7KLY SIR
FHW FRQIQXHV IRUDV BQJ DV WH P RGHQV IQ X\VH

YUXWH  7KHFRP S®{ VHTXHQFHRI VWSV IQ EXIGHQ) DQO/ P RGHO

F7KH' D2 SV &RR\ERRN



$, CHYHBSP HQADQG GHS® P HQAW D FRP SBf ZRINGZ | H HFX\MG P DQXD® WY VBZ HU
URUSURQH DQG LQ® LEG! 7 KH DRMDCRABXWR \KH P RGHOGHYHBSP HABURFHW D VHR! 1BV
VFUSW SDUDP HMY VRXUFHFRGH 2 IV RQD D VP DAIDRIRQ R Z KDMAINHV \R GHS® DQG
P DIQBIQD P RGHOXFFHWIX® ) UXWH  EHBZ VKRZVWH 0 DFKICH/ HDWIQ) & RGH IQD
VWP FRQM W1 RUFH \KDWKH 0 / FRGH LV RQD D VP DOSDWAR \WH RYHID@A AP

) LUXWH 0 DFKIOQH / HDWIQJ &RGH LV RQO D VP D@SDUARI WH RYHID@W VWP

0 RGHOFUHDMIRQ DQG GHS® P HOWFRP P RQD XVH WH \RRYVKRZ QIQ) LIXUH 1 RM\KDW
KLY IV RQD D SRMRQR! Z KDWY UHTXILHG B\ WH W VMP 1Q) IXUH 1 WH UMVSRQVELDW [RU
\WHVH SURFHWHV DQG \RRBKDIQV DO RQWH GDWD VAHGFHWDP  \WH FDQ HQG XS VSHQAQ
\WH P DIRUNY R WHIUMP H RQ CDVB FBDQQ) DQG G HYIQHHUQ. 8 QRUIXCQDMO WLV IV DORR
FRP P RQIQFRQAMP SRIDY HQMSUVHY $ CAAMQ) \KIY VWDMRQ UHTXILHV XV \R \INH D KROAIF
YIHZ R WH YDOH SISHEH DQG DQDOMFY FUDIRQ

YLUXWH 0 RGHOGHYH®RSP HQADQG GHS®\ P HQAUHTXLLHV D FRP S VRREKDLQ

F7KH' D2 SV &RR\ERRN
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: HFRFHSWDQ H$, DQG DOEDW DQDOWRY DV R IQMYHRIG) SISHIGHY |, QWH [IABISHEH
AW IHGIQRS$, DYG0 / P RGHY SURGXFIQ) DCDOWRY \WDWEHIYHUYDOH R EXVIGH ADNH
KRGHY ) RUH DP SGI DQO / P RGHAMYIHZ V FUHGAWADLG SXUFKDVHY DQG LGHQMHY SRMQIDO
IDXG : H FDOWMLY \KH 29 DOH 3 [SHIH 3

7 KH VHARQG SISHILH IV \WH SURFHW IRUQHZ. P RGHOFUDURQ:  VHH) UXUH  DQG) UXWH ,Q
\WH GHYHBSP HOMBISHIIH QHZ $, DQGO / P RGHY DUH GAMI GHG \MAMG DQG GHS® HG IOR \WH
9DOH 3ISHEH : H FDOKLY \WH 2, QQRYDIRQ 3ISHIH? ) LIXUWH  GHSIEW WH 9 DOH DQG, QQRYD
MIRQ 3 ISHEHV LOMYHAIZY] 1Q SURGXRAIRQ

YUXWH  7KH9DOH DQG ,QQRYDURQ
3 LSHIQHV

&RQFHSWD® HDFK SISHEH IV D VHWR AU HV P SBP HQMG XMQJ D IDQIH R \RRY 7KH
VABUHV P D\ EH H HEX\MG VHUD®  SDUDEBHT) HG RUFRQIBIQ IHHGEDFN GRSV ,Q\MUP VRl DIMIDRW
\WH SISHIDH VB HV DUH GHIGHG B\ 11BN VFUSW VRXUFH FRGH DORUMKP VKW OFRQILI XURQ
1BV SDUDP HMUIIBN FRQEBIGHY DQG RWHUILBN ) URP D SIRFHW SHWSHAYH DGR WHVH
DUVYDRW DUH HWHQUDE MWYRXUFH FRGH & RGH FRONRY \WH HQUUH GD\B DQDOWFY SISHEH
IRP HQGWR HQG IGHDIRQ GHVIQ WDIQIQY GHSE P HOARSHIMRQY DQG P DIQMQDQRH
: KHQAVAXWIQ) FRGH DQG FRAQ) DD VAHQIWW Z KR FUDM $, DQGO / P RGHY RMQWICN
2NV KDV GRKIQ) VR GRZIW P H? , DP D CDVY DODOVWHHQIMWQRAD FRGHU , DP DQO / \RRO
H SHW, Q SIRFHW \MUP VV Z KDW GR LV MWD VRSKMIFDWNG IRWP R FRQILIXUMRQ 7KLY IV D
FRP P RQP IVFRQFHS\IRQ DQG IWBDGY R WRKQEDOGHEW:  KHQ IV P H IRUWDWEHEWR EH
SDIG \KH VSHHG R QHZ DQDOWFY GHYHBSP HOWVA FBIP H Z OUBZ \R D FIDZ O

PY 1=, 1 $141 3#)% #%7 | 2+ )3 *534 #/ $%

7RRY YHQGERWY KDYH D EXVIGHW QMG SHBHNDUG \WH P\ K \KDAL \ RX A\ Z WKIQ \KH
Z HOGHIQHG ERXQEDUHV R WHURRO\ RX DUH SURMAMG IURP WH FRP SB[ W Rl VRIE DUA

GHYHBSP HQV7 KLY LV LOFRQUGHIHG DEHW HOP HDQIQJ
" RQWHAKVZRQY : HEYH RXURRY BEXWERQVEX 1OR KLY IDOHKRRG 7KH EIORQS,
P DUNHWY GIYICHG IQR IR VHI P HQV 2RRY \WDWAUHDWM FRGH DQG ARRY \WDWXQ FRGH ® 7KH

SROA+ $, IVFRGH 7KH GO VAHQIMPBHDMY FRGH DQG P XWWRZ Q HP EUDFH DQG P DQDUH
\WH FRP SB[ W \KDWRP HV DBQJ Z LK W

F7KH' D2 SV &RR\ERRN
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7KHIRRG QZV IV WDWZ KHQ' $, 1V YIHZ HG WURXIK D GLIHBHQABIQY MFDQ GIYHUDI H WH VOP H
SURFHWHV DQG P HNRGRBJ LV \KDWKDYH ERRVMG \WH SURGXPYIW R VRIEIDUH HQJ LGHHUQ)

[ 1QWH OWGEHFDGHY : H FDOKHVH WRKQTXHY FRAIYHD D2 SV WQFOGHY \WUHH
[P SRUDQAP HKRCRBIIHV $J1BI 6 RVIDUH ' HYHBRSP HOV ' HY2 SV DQG \ABMVAIFDO SURFHW
FROMRY 63&_

$6\WAHV VKRZ WDVWR\E DUH GHYHBSP HOABURVIPW FRP SGAM I QUIEDQW® IDAMUDQG Z MW
IDUIHZ HUGHHRW Z KHQ$ J L1 HYHIRSP HQWDQ MADYH SURVIFWP DQDI HP HOAP HIKRG
REJ\  UHSOFHV WHWDGMRCDQ  DWUDOVHTXHQDCP HKRGRBI\  7KH $ J1BI P HKRGR®
I\ 1V SDUFXOUD HIHAYH LQ HQVILRGP HQW Z KHUH UHTXILHP HQW DUH TXIEND HYROIQU + D
VIWDIRQ Z HONQRZ QR GOV VFIHQRH SIRHWIRQDY 6 RP H HQMUSUVHY XQGHIARIQE \WDW
WH QHHG\R EH P RUH $J1B1 DQG\KDWY J UHDW + HUHY \ RXUFKDQRH \R BDWQ IURP \KH P IV
INHVR P DQ RKHY  <RX Z RQWHFHYH P XFK EHQHIWURP $J1631 1L \ RXUTXDOW LV SRRU
RU\ RXUGHS® P HQADQG P RQWRUQ) SURFHWHV IQYRIH GERURXY P DQXDOAMSV 2$.J L6
GHYHBSP HQADBQH Z LOCRWP DNH\ RXUWDP P RUH 200 131 2

' HY2 SV ZKIFK IQUSIHG\WH QDP H' DU SV IRFXVHY RQ FROIXRXY GHIYHY B\ GIYHID
IQ) RQ GHP DQG, 7 UVRXUFHV DQG E\ DXVRP DU WAMDQG GHS® P HOAR FRGH P DJICH
FOLFNLQJ D EXWWRQ LQ RUGHU WR WHVW DQG FXE© LPHUQHZJC
R VRIE DUH GHYHESP HADQG , 7 RSHUDMRQY UHGXFHV WP H\R GHSE P HOAGHFWDVHY

WP H\R P DIHWP IQP 1] HY GHHPW  DQG VKRUMQY \WH P H UHTXILHG \R UHVROH MXHY
YRURZ Q) P HKRGY IURP ' HY2 SV ' DVIR SV EUQIV \WHVH \VDP H P SIRYHP HON \R CDWD
VAHCRH

$/ INH GDQP DQXIDRMUY ' DBR SV X\ HY VWMYMFDCSLRFHW FROWRO 638 \R P RQ
MRUDQG FRONRONH 9 DOH 3 ISHEH : KHQ63 & 1V DSSTHG R GO VAHGFH IMWBDGV R
UHP DUNDE®! [P SIRYHP HON IQHIIFIHGR, DQG TXDON : W 63 & 1Q SOFH WH CDW | BZ I
WURXJ K \KH RSHUDMRQDOA WP 1V YHULHG VR EH Z RINQY 1 DQ DQRP DO RFFXWY \KH G\
WDP Z LOEH \WH IIANR NQRZ  \WURXJ K DQ DX\RP DWMG DBV  DVKERDUGY P DNH WH \ADAM
R WH SISHEH WDQUSDUHONRP HQG \R HQG

' DR SV HIP ICDWV \MFKQEDOGHEVWDQG 1P SURYHY TXDON B\ RUFKHVMDME \WWH 9 DOH DQG
,QQRYDIIRQ 3 ISHIGHV ,WDWKHV SUREGP V HDUD [Q\WH GDVI @H P\ FBIE\ [P SBP HOIY
MVIV DWADFK SISHEH BT H ) XUKHU I UHDV® DFFHBUDMY WH GHYHBSP HOWR QHZ $,
HQDEMY WH GDVB VAHGFH WDP \R BAVSRQG P XFK P RUH 1B LE® \R FKDQILQ) EXVIGHW
FROGMRQY

$141/03& 29/521)!1.%$-,02/ *%t4

" D\BR SV IV DQDXVRP DG SURFHW RUHQMG P HWRGRBI\  XVHG B\ DQDOWF DQG GO WDP V
\R [P SURYH WH TXDIOIV DQG UHGXFH \WH P\ FBIIP H R GDVB DQDOVEY ' DR SV IV QGRWDQ. VSHAL
E YHQGRY VROMRQY ,WBIYHUDI HV DX\RP DIRQ \RRY DQG RKHUEHVBLDRUEH

<RX FDQIP SBP HQW DV SV IR RXUS$, DQG0 / SURMPVW RXWHDE\ IRTRZ IQ) WHVH VHYHQ
AMSV

F7KH' D2 SV &RR\ERRN
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7R EH FHUBIQ \WDVWKH GDVD DQDOWPY SISHEH IV IXQRIRQIQ) SURSHD WP XVAEH \MAMG 7 VWV
QU R ICBXW RXBXW DQG EXVIQHW @I IE P XVWEH DSSTHG DWHDFK WG H R \KH GO\ DQDOWFY
SISHIH 7 HVW FDWEK SRIMQIDCHWRY DQG Z DUIQIY EHRUH WH. DU UHBDVHG VR \WH TXDON
UHP DIQVKLJK 0 DOXDOMANY IV P H FRQVXP 1Q) DQG OERURXY $ UREXVIWVDX\RP DIMG \MAW

VXM 1V D NH HBP HOARQ DRKIHYIQ) FROIDXRXY GHIYHY - HAHQIDARUFRP SDQHV 1Q IDVASDFHG
P DUHW

3 ?L5 6 # 3

$QR WH 1BV DQG SUIRFHWIQ) VMSV \WDWMLD UDZ CDWI LR XVHXAQ RUP DUIRQ DUH VRXUH
FRCH $ QR \WH DU/DRWV \KDWEDMD VAHQIVAV FUHDVW GXUQJ 0/ GHYHESP HOADUH BMVWRXUAH
FRGH 7 KHVH 11BNV FRQNROKH HQIH COMY DQDOWFY SISHEH [URP - HQG R HQG LQ DQ DX\RP DWG
DQG UHSURGXHE®! IDWKIRQ : KHQ\KHVH 1131 DMWVDRW DUA YIHZ HG DV FRGH \WH FDQEH

P DQDI HG MNHG FRGH

,QVRP DQ FDVHV \KH ILBN DWRADWG Z W DCDOWFY DUH GMUEXWMG 1Q YDURXY SOFHV Z MQ
DQRUDQ] DIRQZ MRWDQ. JRYHEQIQ FROMRO$ UHYIMRQ FROMRORROVXFK DV* IWKHSV

R ARUH DQG P DQDIH DOR WH FKDQIHV\R FRGH ,WDOR NHHSV FRGH RUDQ] HG IQDNQRZQ
UHSRVMRY  DQG SURYIGHV IRUGVDVMUUBHFRYHY - 5 HYIMIRQ FRQMRCDOR KHSV VR DUH \WDP
SDUD@ID H\WHUHIRW B\ DBRZ IQ) WHP \R ELDQFK DQG P HUH

3 @L "

: KHQ DQ DQDOWEV SURHVWIRQDCY. DQW R P DNH XSEDMY KH RUVKH FKHRNY D FRS\ R DOR
\WH UHBIYDONFRGH RXWR! \NH UAYIMERQ FRONROA VWP + H RUVKH WHQ FDQ P DNH FKDQI HV VR D
GFDOSUYDM FRS\ R \WH FRGH 7 KHVH GFDOFKDQI HV DUH FDEBIG D EWDQFK. 5 HYIMIRQ FRQARO
Vi VWP V ERRAWIVDP  SURGXRIYIW E\ DABZ LQJ P DQ GHYHBSHY \R Z RUN RQ EUDQFKHV
FROPXUHQ® : KHQ FKDQI HY R WH EUDGFK DUH FRP SBAM \MMG DQG NORZ QR EH Z RINQJ
\WH FRGH FDQ

EH FKHFNHG EDFN LOR UHYIMRQ FROAMROWKXY P HUJ QU EDFN QR \WH WKQN RUP DIQ FRGH EDVH

) LIXWH o IW 2 %DOQFK DQG 0 HU H WIDP P HP EHVY/ FDQ Z RIN RQ

| HDWKUHV

LQGHSHQGHQW Z IMRXWP SDFWQJ HDFK RWHURUYDOXH SLSHIOH
YDQFKIQ) DQG P HJILQ) DARZ \KH GO VAHQFH \WDP R IXQWHURZ QWM P DNH
FKDQIHV VINH UMNY DQG H SHUP HQW, | D VHWRI FKDQJ HY SURYHV \R EH XQXUXO\KH
EUDQFK FDQEH GQVFDUEHG DQGWHWDP P HP EHUFDQ IBWRYHU

F7KH' D2 SV &RR\ERRN
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,QUDWIKFMUH DV D VHYIEH ,DD5  RUDGMEDIYHD SOMRP DV D VHYIFH RUYILMDD DIRQ KDV
HYROHG \R WH SRIQAZ KHUH QHZ YILWMDOP DFKIGHY RSHUDIQY A VWPV ABFNY DSSTFDURQY DQG
FRSIHV R G FDQ EH SURYIMRGHG Z M D FIEN RUFRP P DQG XQGHUVRIVE DUH FROARO' DV SV
FDQ |RUGHYHBSP HWDQG \MANHQYLRGP HQW WDVDUH VHSDUDWM [URP RSHUMRQY 7 KH QMW
\WIQU WDWDQ RQH Z RX@ Z DQWY IRUD GDVB VFHQIVANP DNQ) FKDQJ HV iR FUDVK HQMSUVH FUMW
[EDCDQDOMEY : KHQWHWDP FUHDMQ) QHZ DQDOWFV LV J IYHQWHURZ Q HOYLRGP HOW \KH FDQ
IWAMDM TXIEND Z MRXVZ RUY LQ) DERXWE SDRMQ) RSHIMRQY ,DD6 P DNHV DV \R

VHWKS GHYHBSP HOADQG \MANA VAP HQYLLRGP HQW \WDWA[ DRV® P DK D \BAJ HWRSHUMRQY
HOYLRGP HOW7 KLY KHSV SUHYHOMQI HUSRIQI EHE HHQ GHYHBSP HQATXDON DWXUDQRH

DQG RSHIDMRQY , 7

MY/ Z ROK UHHP SKDVL] LQ) \KDWEDS VAHQIWAW GHHG D FRS\ R \WH G, Q\WH SDVWFUHDIY
FRSIHV R GDWEDVHY Z DV H SHOMYH : M VRIDIH RQ GHP DQGIURP FBXG VHYIEHY D 7HIDE\ \M

DI VHWADQ EH TXIEND DQG IQH SHOUYHD FRSIHG \R UHGXFH FRQTFW DQG GHSHQGHQAHY || \WH
AW IV VIMORR OUH W FRS\  IWFDQ EH VOP SBIG

3 BL2 G#

" DD VAHQFH \WDP P HP EHY WSIFD® KDYH D GLLIEXGMP H GYHDILQ) HDFK RKHYY Z RN
&RGH UHXVH 1V D YDWARSIE. EXVWKH EDVIE IGHD IV \R FRP SRGHQW H [ XQRIRCDDAV 1Q Z Dy V \KDW
FDQEH VKDUHG &RP SB[ IXQRIRQY Z MW W R IQAYIGXDCSDW FDQ EH FRQBIGHU] HG XVIQ) D
FROBIGHU WFKCRBJ\ @ ' RANHU DQG . XEHUCHMY  &RQEICHY DUH 1GHDO IRU KLIK®
FXVARP 1] HG IXQRIRQY \KDWIHT XILH D VNOVHAKDAMQUZ LGHD VKDUHG DP RQJ \KH \MDP

3 CLO 9 0

7 KH GOV DQDOWRV SISHIH VKRXG EH GHVLI QHG Z W LXQ\IP H 1G] LELDW :  KIEK COVHW
VKRX@ EH XVHG' |V D QHZ CDVD Z DUHKRXVH XVHG | RUSURGKRURQ ROWMIQY 6 KRX@ GO EH
IIGMIHG' 6 KRX@ VSHALLLE Z RINBZ VMSV EH LQFOIGHG RUGRW 7 KHVH WSHY Rl FRQEMRQY

DUH FRGHG LQ GLLIHMQMBKDVHY R \WH GOV DCDOWFY SISHIH XVIQ) SDUDP HMY ,Q VRIZ DUH
GHYHBSP HQAD SDUDP HMULY VRP HIQRP DIRQ HJ D QDP H D QXP EHU DQRSMIRQ \WDWY/
SDWHG\R D SURIUDP \WDWDITHAW \KH Z D\ \KDWANRSHUDWMY K \KH U KWBDUDP MY 1Q SOFH
DFFRP P RGO \WWH GD\ \R GD\ QHHGV R \WH XVHY DQG GOV VAIHGFH SURHWIRQD® EHFRP HV
D WRXUCH P DI

3 DL/ 4 =

0 DQ CDW VAHQRH SIRHWMRCDY GUHDG \WH SURVSHAWRL GHSE LQUI FKDQJ HV \WDWEUHDN SURGXF
IRQ WA VAMP \ RUD@RZ 1Q) SRRUTXDON GOV \R UHDFK XVHY $ GAUAWIQ) KLY UHTXIUHV RSP 1] D
\IRQR ERK \WH 9 DOH DQG , QCRYDIRQ 3 ISHIHY ,Q\WH 9 DOH 3 ISHIH SIRGXAIRY CD\B IBZV
QR SURGXPIRQ DQG FUHDMY YDOH IRUWH RUDQ] DURQ ,QWH , QQRYDIRQ 3 ISHIRH 1GHDV 1Q
WHIRP R QHZ DCDOWFV DQG$, XQGEHUJ R GHYHBSP HOADQG DUH DEGHG \R WH 9 DOIH 3 ISHIH
7KH\ER SISHIHV IQMYHANDY QHZ DQDOWFY GHSE LOR RSHIDMRQY 7KH' DVBR SV HOMSUMH
P DVMY \WH RUFKHWIDIRQ RN GDVD \R SURGXPURQ DQG \WH GHS® P HOWR QHZ IHDWUHY ERI
ZKIGI P DIQBIQQ) 1P SHFFDE®I TXDOV : W WMV ABMYAFDCSURFHW FRQIMRO FROAREY DG
P RQURULY) ERK \WWH GD\I DQG QHZ GHYHBSP HNBISHIHY \WH GHY \WDP FDQGHSEB Z LWRXW
Z RUY Q) DERXVWEUHDNQ) \WH SIRGXRIRQV WP V & WS JIBI' HYHBSP HOWDQG' HY2 SV \WH
YHBAW R Q2 DQDOWRV IV P O] 1P [} HG

F7KH' DR SV &RRNERRN



YUXWH EHRZ WKRZVKRZ WHWHYHOWMSV R ' DR SV \H AUHR® LIQR WH WSV IRUP RGHO
GHYHBSP HOWKRZQIQ) UXWH ) RUH DP SBI RIFKHDMRQ DX\RP DV GOV SUHSDUDURQ
IHDWUH H WDRWRQ P RCHOADIQIQ) DQG P RGHAZHS®A P HOAO HMRQ FRQNROEWDCQRK DQG

P HJH HOYIURQP HONV WHXVH  FRQEBIQHY DQG SDUDP HU] DURQ DADSS® R \WHVH VDP H
SKDVHV 7HW DSSO W DOR WH SKDVHY R WH P RGHODH R FGI

) LWXWH +RZ WH VWMSVRI' D2 SV IHDWG \WR P RGHO
GHYH®RSP HQW

#/ . #,53)/ .

© KIBI$, DQG GO VAHGFH \RRY [P SURYH WH SURGXPIMW R P RGHIGHYHESP HMKH DAXDO
0/ FRGHIVD VP DOSDWR \WWH RYHDO VAP VROMRQ ' DB VAHQRH \WDP V \KDWERQWDISSO
P RGH.D VR DUH GHYHEBSP HOASUGFS®I \R \WH GDVB @HR F®! FDQ HQG XS Z W SRRUTXDOV
DQG \WRKQEDOGHEWKDWDXVHY XQSDQQHG Z RIN

" D2 SV RIHY D QHZ DSSURDFK \R FUHDMZY) DQG RSHIMRCD@ LQ) $, WDWP LQIP 1] HV WFKQL
FDOGHEWUHGXFHV P\ F®I P H DQG [P SURYHV FRGH DQG GDMB TXDOW W/ D P HKRGREJ\ \KDW
HQDE®N GD\D VALHGFH \WDP V/ VR WUYH GHVSIAM ICFUHDMQU BIYHY' RI FRP SB[ L BTXIWHG\R
GHS® DQGP DIQEIQ$, IQWH IIHT WEHFRXS®N RSHIIRQY IURP QHZ. DQDOMFY FUHDIRQ DQG
UHRIQV WHP XQGHUMKH DX\RP DG 1P HZ RINRI FRQIQXRXY GHIYHY 7 KH RIFKHADIRQ R
\WH GHYHBSP HQAVGHSE P HOVRSHIMRQY DQG P RQWRUQ) \RRBKDIQV GLDP DIFD® VP SOIHY
\WH GDIO Z RINBZ VR \KH CDVB VAHQRH \WDP © - WRXVWH EXLEHQ RN WFKQFDOGHEWDQG
XQBOQRHG Z RN WH FDQIRFXV RQWHUDWD R H SHUWWH FUDIQ) QHZ P RGHY WDVWKHS
\WH HQMSUVH WD H IW P MIRQ

F7KH' D2 SV &RR\ERRN



KDW DWW 6 FLHOWW 5 HD@ 1 HHG

. XWA&DI GBIV SHFHS\YH DQDOVY Rl G VAHQFH WBIG 2 K\ <RX ' RQWLHHG' DD 6 FIHQIVANG
H SOIQVWH P DQ UHDVRQY \WDWEDWD VAHQRH 1 DX VKRR \KH KLIK H SHABMRQY XVXD®
SOFHG RQIW

1) DQR\ CDVKERDUBY DUH SUAMY EXVDUH RQD DV YDOOE®! DV WH CDVD EHKIQG WHP

" DD TXDOVR\MG ANV

' DM VHW DUH TXILN. DQG GLIEXTNR Z RINZ W

8 VHW IBNHKRGHY NQRZ \WHUEXVIGHW GRP DIQ EXWIWB DERXVZ KDWED FDQ GR |RUMHP

1$ P XQP [QRQ CRDUIQUIMYH \R BHEXIC \KH GO SISHIH IURP \WWH JURXQG XS IV JHQHU

DORN WKH WDEOH

$7 KH SHRS®I Z KR RZ QWH GDWEDVHY Z RQW\I LYH GDVD VFHQAN DFFHW

+( YH RQH DI UHHY \WDWOQMI UG CDVB [URP GVSDUDM GDWEDVHY IV BHD® WD KDUG EXW
QU-DDV 1Y P XFK KDUBHUKDQ SHRS®! WIQN

7 KHVH DUH DOH, FHBIQASRION DQG RIWIQ WH FROYHWDMRQ HQGY KHUH +  LQH DVSHIMRQ © H
FDQWM® RX \WDVW H KDYH EHHQWHUH DQG KDYHWH 376" R SURYH IW) RONQDWO D IHZ \ HDWY/
DIR ZHIRXQGDZ D\ RX\WR ZKDWP D\ VH-P DI HV @H D QR Z IQVIWWDIRQ : H EHIHYH WDVWKH
VHEUHAR VXFFHVWXOEDWD VAHQRH 1 D OB DERXVWRRY DQG D GWDERXVBEHRSE! DQG SURFHWHY

$/ .M, A( % #9% .

8 VH $J16I P HKRGV \R FUHD\W QHZ DCDOWFY / HYHUDI H 1QUDVWKRMUH \KDWHCDE®N \WMDP V
\R ZRIN\RIHKHUIQ DQ$JIBI ZD 6 \BWWP DQDQG VIP SBI & UHDW VRP HKIQ) TXIEND \WDW
DGGV YDAH * HWHHCGEDANIURP \ RAUMBINHKRGHY 5 HSHDWMAUDIYHOD

F7KH' D2 SV &RR\ERRN
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,P SBP HQAVDX\RP DG SURFHW FROARY \WDWP RQVRU GDW DWHYHY ABUH R\ RXU CDWB
DCDOWLEV SISHIH 7KIQN R \ RXUGDWE DQDOWRY DV D GDQ P DQXIDRMWULY SISHERH Z KHUH \WH
TXDOV R GDVY FDQQRAGUMRXMGH VIBMYAFDODQG @ IEDCERXQEY / W RXURRY ZRIN [
VR GOV VAIHQIVAV FDQWAB IRFXVHG RQ FUHDMY. DCDOMFY \WDVWDES YDOH

154/ - 14%! . $/2#( 842! 4%

' DB6AHQMWVSHQG  R\KHUMP H GRQ) GOV HQIIGHHUQ) |\ DERXVP H WDWEDWD
SURHWIRQDY \RRND SDIHIURP ' HY2 SV $X\RP DM Z RINGZ DQG \WH GHS® P HOWR QHZ
DQDOWEY 2 UFKHNDAM \KH HQG \R HQG GDVB SISHIZH VR Z H RS VXFNQJ WH @H RX\WR CDWD
VAHQIWW $ MIQJI Bl G HQJ IQHHUVKRX@ EH DEGI VR VXSSRWAMQ GDVY DQDOWWV DQG VFIHQWAV
ZKRIQWDVKRXGEHVXSSRMD  EXVIGHW SIRHWIRQDY' $ Q DX\RP DWMG SISHIH FDQ
JHW RX WHUH

F7KH' D2 SV &RR\ERRN






' DER SV +HDGK  +HDW  9DQDD
2 DWP HDOAHDG
B\ $QAaHz 6 DGRZD\

1*5(" (176 $1'
722216 Exsy 7 KRGIZ KHDWEXU
+  RGIDWRHGROV
+ \WDVSRRQEDNQ SRZGHU
t  \WDVSRRQEDNQI VRGD
£ WDVSRRQVDW
+ WDVSRRQAQDP RQ
' DKR QAWWH DSy WDVSRRQ
t PHEXP OUHWK EDQDQDV PDKHG GHUIRMG IURP 1UH HU
2.t FXSGZ IDVBOIQ\RIXW  \WDVSRRQ YDQM
+ \DEBMSRROVKRGH XS EIRZQWXIDU
£ OUHHI
+6SOVKR P IO DV GHHGHG
t  FXS GUHG FDGEHUEY
t  FXSFKRSSHGZDQW  FXS FKRSSHGZ DQXW

167588&7,21

SUKHDRIMQWR  &RP EIGH QY IQIBHGHQN IBXUNMIRXIK QAR H) IQD VP DO
ERZ O,QD VHSDUDM ERZ OP I} \RJHXHU\ RIXWYDQED EURZ Q VXJ DUDQG KRGH
$QGHIJ $CGP DWKHG XS EDQDQDV 6 BZ O IRGQY 1QIIHAHQW IQR Z HW6 WIQ
ADQ EHUHVDQG XS ZDQXWJIHQ® 3 RXUP If WWUH IQR EXWHUHG BDI SDQ

6 SUQNBI UP DIQQ) Z DOXWRQ\RS R @D %ONHDERXW P IQAMY RUXQIODIK\®
EURZ QHG DQG NQUH FRP HV RXWFBDQ



' $7$236)25"' $7$ $1$/<676
$ /& " ! 4

YSXMQHW DODOVIV RIWQ QG WHP VHIHV 1Q D QR Z 1Q VIWDMRQ Z W FROARDION P SRVHG
IURP DOMGHV 7 KHUEXVIQHW XQWFREBDI XHY DVN DQ HQGBMW WHDP Rl XU HQATXHWIRQY
WDVWIHT XIUH DCDOWE IQULI KW 96MGQHW DQDOMIN P XMAIDSIGD GHOYHUYDOH DQG

VP XABGHRXVO® P DD H 1UDJ B! DQG HURUSURQH DQDOWEY SUIRGXFURQ SISHIGHY ' DD
BEGN IURP ,7 DQG RKHUGDE VRXUFHV UHTXILH D @U H DP RXQWR! UHSHMYH P DQXDCZ RN
R EH XVHG 1Q DQDOWEY ,Q EXVIGHW DQDOWEY 11LH 11T KW DQG WHW DUH FRP P RQ
,QANMDG Rl \MURZ IQ) SHRS®! DQG EXGIHW DWSUREGP V * DVER2 SV RIIHWY D Z D\ \R X} H
DX\RP DMRQ R VA AMP DVY H DQDOWFY Z RINBZ V ' DR SV FRQVRIGDWA SUIRFHWHY DQG
ZRINGBZ V IQR D SURFHW KXE WDWEXUDMY DQG P DD HV WH Z RINGZ V \WDWELYH WH
FUDURQ R DODOWEY $ ' DVI2 SV SURFHW KXE RIIHWY D Z D\ IRUEXVIGHW DCDOWEY \MDP V
R FRSH Z W IDVASDFHG UHTXIUHP HON Z WKRXWH SDQEQU AT RUVDFULIEIQ) TXDON

! ( 3

7 KH GDVI DQDOWFY | XQPURQ LQ O H HOMBUVHV 1V J HOHD@_CMMEX\MG DEIRW
_GHSDWY HOW DOG IRBN  7HDP V XQGHUWH &' 2 DQG&$2 DUH VRP HUP HY VHSDUDW [ URP
WH&,2 ) RUH DP SBI WDP VVZ RINQJ XQGHUWH 93 ' IWWHARWY R ' DD $ QDOWFV P D\ EH
DVNHG Z W DFFHVWIQ) GDW EXITIQ) GDWEDVHY LQWMI DD GDWB DQG SURGXFIQ) UHSRUV

" DVD VFLHQIAN GHUYH IOV KW [IRP - GDVB Z KIB! EXVIGHW DQDOMN Z RIN FRVHO Z W DQG
QG \R \WH GDVB QHHGV Rl EXVIGHW XQW 9%6XMGHW DQDOVN VRP HUWP HV SHURWP CDWD
VFIHQFH EXWKVXD@® WH LQWMJ UDW DQG YIVXD@ H GDMD DQG FUHDWM UHSRWV DQG
GDVKERDUGV IURP GDWI VXSSTHG B\ RMHUJWRXSV ) UXWH  EHBZ VKRZ V KRZ FRONEXWRQY
IURP \ERWDP V+ DQ,7 WDP RQWH W KWDQG D EXVIGHW DQDOWRY %5 \WDP RQWH GIW
+ P XVWARP EIGH \R FUD\M WH DQDOWEY WDW/HYH EXVIGHW XQUWKVHY 6 RP H

RU DQLJ DURQY XVH WH P HMBSKRUR! D 2KXE DQG VSRNH 2 $ FHQAD() HG GDVB RU, 7 \MDP

P DIQEIQV GDVD SOMRIP V X\M) HG B\ VHD VHYIEH XVHY VSUHDG DFURW WH RU DQ] DARQ
7KHHIRWR ERK R \WHVH WDP V KDV R FRP EIGH VHDP GO \R VHYH EXVIGHW

EXARP HY

F7KH' D2 SV & RRNERRN



1\ RX Z RUN 1Q WH GDVB QG \ RXYH NHO HOFRXQMUHG \WLY SDWADQ R VHD VHIEH
EXVIGHW XQYWMDP V DQG FHOADT) HG GDVB DQG DQDOWE ,7 WDP V QWKLY SRUWZ H Z 1@
IRFXV RQ WH EXVIQHW DQDOWE \WDP V Z RINQU GILHA® IRUGHY R EXVIGHW DQG \WHU
XQTXH FKD@IQ HV 7 KH EXVIGHVW DQDOWY J RDAY R FUHDW RU QDAL KWRUWHLU
FXVRP HU EXVWKH. VSHQG IDUVBR P XFK WP H HQJ DI LQ) 1Q UHSHMYH P DQXDOBVNY

7KH EXVIGHW DQDOWWY HP EHGGHG 1Q WH EXVIGHW XQW7 KH DUH FROXFDWG Z W
EXVIGHW FXMRP HY DQG IGHQMA Z W \WHLUREMPWYHY DQG FKDGIQIHY 7 KH EXVIGHW
DQDOVWY RQWH URQMIDHY R WH EXVIGHW XQUY GDVB XVDIH | DQ \WIQJ JRHV Z IRQJ 1O
DD DQDOWFY \KH EXVIGHW DO \KH (IR NGRZ - 7KH VHH WH GO HURY  \NH
SURGXPURQ HURY WH EURNHQ UHSRUV DQG WH LQDFFXUDW GDVKERDIBY $V D UMVXGMKH
GDOZ W VAHW ILUHILI KUY DOG IIAAKDQG

! #

YXMQHW DQDOWE \WDP V KDYH RQJRIQ) GHIYHUDEBN + D GDVKERDUG D 3 RZ HB RIQVRUD
P RGHOKDWAH UHUAVK DQG UHQHZ %6XMIQHW DQDOVW @/H XQGHUFRQABQABUAWXUH R
GHDHU %XMGHW DQDOVIV P XWATXIEND XSCOW WHUDCDOWEY SURGXFURQ GHIYHIDEGN DV
EXVICHW FRQGMRQY FKDQIH & X\WRP HY DQG P DUNHWRUFHV GUYH GHDGIHY DQG

WP HUDP HV IRUDCDOWFY GHRYHDEGN UHI DUBBMW Rl WH GIYHCR! HIIRWHTXIUHG WP D\
VINH V[ Z HH\V \R DGG D QHZ VFKHP D EXWKH 93 P D\ VD VKH QHHGV IWRUWLY ) UGD |V
VMDA VXP P W, 1 \WWH , 7 RUGDMD HQJ IQHHUQ) \WDP  FDQWIHVSRQG Z W DQ HQDEQ CD\D
SOWRP 1QWH UHTXILHG WP H ILDP H \KH EXVIQHVW DQDOVMERHV \WH GHFHWDY GDVD Z RN
WHP VHOHV 7KLY DG KRF GDVD HQJ LQHHUQ) Z RUN RIWMQ P HDQV FRSIQU Z W QXP HURXV GD\D
WUEGN DQG GLYHWH GDWI VHW XMIQJ $GMY[ 64/ ( [ FHCRUVP LOUWRY

%5 WDP V R\WQ GR QRAUHFHLYH D GDVD SOMRWP \BABUHG R \WHUGQHHGY 7KH DUH JLYHQD
EXQFK R UDZ \BEGN |OWIBN DQG RKHUGD 2 XWRI SHIKDSV KXQBUHGY Rl WUEGN WH\
KDYH R SX@WRI HXHUWH WO \WEGN WWDWP DWHUVR D SDUMEXOUTXHWIRQ 7 RRY Q\H $ QMY [
KHS D QMBI EXWEXVIGHW DQDOVW WEISHURIP DQ HQRUP RXV DP RXQAR! P DOXDCZ RN

© KHQWH SURMIPWFRSH DQG VFKHGX®! DUH ILf HG P DQDIHY KDYH W DGG P RUH BT R
NHHS XS Z W \WH Z RINBDG
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6RP HWP HV %5 \WDP V\MWQWR ,7 ZKIFK P D\ KDYH W GUDZ EDFNV 6 RP H,7 \WDP \/ DUH
IDQBMIE 7KH IRFXV RQP DNQI WHUFPXWRP HU WH EXVIGHW DQDOVWMDP V' VXFFHWIXO
$CRNHUNQG R ,7 WDP V2 BW KHSIXG 7KHVH ,7 SDUE@HY DUH XQRUNCQDMD DO

FRP P RQLQ GDWI GUYHQ RUDQ] DMRQY 7KH SUHSDUH DWVDFW DQG WURZ WHP RYHUWH

Z DOR \WH EXVIQHW DQDOWEV \WDP  7KH DUH B RUHQMG WRZ DUG GHIYHUQ) FXWRP HU
YDOIH DQG P RUH [RFXVHG RQ VHYIFLQ) WHULQMEODOSURFHW RUIQMGDOVRIVE DUA
GHYHBSP HQAMDHR FGI 7 KHVH JURXSV WQG \R EH P RUH LOVXOWG [URP WHUPXWARP HYY
DRMDOQHHGY VR WH \BNH P DQ. P ROV \R GHIYHU DQG Z KHQ D SIRMPWGRHV JHWERQH IW
XVXD@® UHTXIUHV UHZ RIN $ EXVIGHW DQDOVMIMDP  UHFHIVIQU GHOYHUDEGN IURP DQ,7

RU DQ] DMRQ O\H WDWERHVQWWZ KDWAH. UHFHLYH DQG HQGV XS KDYIQI VR 4 $ IVWKRURXI KO
ZKIFK DOR IQYRIHV D BRI HIRW

© HYH \BOHG R EXVIQHW DQDOWE \MDP V H] \WMQUYHO® DERXWKHUFKDEIQI HY GXUQ) RXU
\ HDWY Z RINQJ 1 \WH GV DQDOWEY LOGXMA - 96MGHW DCDOVAADP V Z DOWR VHLYH \WHU
IQMEDCFXRP HY EHWUDQG | DWMUEXWRIMQ @/H Z M D SHIBHWDOHHEY R IDIOWH $Q
DQDOWP D\ Z RUN KDUG R EUQ) RU ICDAQVLI KW \R WHUFXWRP HU EXVWY FRP P RQIRUD
EXVIGHW FRTDI XH \R UHDFVWR DQDOWEY Z W D GR] HQ IRGZ XS TXHWRQY $ VXFFHWIXO
DQDOWEY GHOYHUDE®! M HQHUIDMY P RUH TXHWIRQY DQG P RUH Z RN P DIIQH Z RINQJ 1Q D
IIHE Z KHUH D 2 IRE Z HOGRQH 2 J HQHUDWAY DQ H SRHQUDCDP RXQVR| DEAMRQDCY RIN ,\/
KDUG W [HHQJ RRG DERXW RXWHD Z KHQ\ RX GDYH D P HAMY Z W D QAR DRURQ WP V/
KDYIQJ VKRZ QRII D QHZ GHIYHWDE®! 0 DQ EXVIQHW DQDOWW | HHODNH | DIGKUHY

0 DQ. EXVIQHW DQDOWE \WDP V [HHOKDWAH UHVSROVIELDY | RUGHDYHUQ) LOVLI KW \R \KH
EXVIGHW UV RQ\WHIUVKRX@HY DQG \WH\ DUH QRAWDGHTXDWMO VXSSRUMG E\ ,7 \KH
JDWINHHSHY Rl GDIB $ QDOMN [HHOINA , 7 IV FXWIQ) WHP RII DWKH NQHHY $V D UHVXOV
DQDOWE \MDP \ DUH D D\ V EHKIQG \WH FXUYH DQG YHY  UHDRYH Z W EXVIQHW FXRP HY/
YXVIQHVW DQDOWE WDP V 11HT DQ HQGBMW WWHDP Rl TXHWIRQY [LRP P DN DQG
VDBVSHRS®! DQG WH  FDQWWI HDKHDG 7KH QHHG KLIK TXD@W GDWY 1Q DQ DQVZ HUUHDG,
IRUP DV DGGUHW P DQ. VFHCDURY Z MW P LQP DONH\ ERDWEQ) © KDWAH DUH J HWI [URP
,7 DQG RWHUGDWD VRXUFHV IV 1Q UHDDW SRRUTXDON GDVB 1Q D |RUP DWKDWIHTXILHV P DQXDO
FXARP [] DARQ 7 KH\ [UH VSHQEQ) R \WHLUMP H SHURUP 1QJ VBV \WDWDUH QHFHWDU
EXWDUUHP RYHG IURP \WWH QLI KW HQHUDUIRQ DQG LQQRYDMRQ WWDVWKHLUEXVIGHW FXRP HY
G

$ /0 (

" DVER SV SWRYIGHV D P HWRGR®J\ DQG D SDUDGALIP R XQGHUARIQG DQG DGGUHW WHVH
FKD@IQIHV 7 KHUHY D UHFHOAHQG RZ DUG SHRS®! FUHDI) . GOV @NH RUGDW Z DUHKRXVH
SDWH.DV DQG FD@R WEDWD HQDEGP HWRUD ' DVE2 SV H SDQGV XSRQ WLV DSSURDFK E\
IRFXMQ) RQWWH SURFHWHY DQG Z RUNBZ \/ WDWFUHDW GDVB HQDEBP HADQG EXVIGHW
DQDOWFY 1V HITHRYHD D2 SURFHW KXE 2 WDWAUHDWY P DQDI HV DQG P RQVRY WH GDVB KXE
7KH 98 WDP QHHGV R \BNH WRXVDQGY R 1BV RUMIEGN DQG M QKHV] H\KHP LW \KH \WQ
VIEGN WDWP DNUMH P RAYRUD SDIMEXDUEXVIGHW TXHWIRQ +RZ GR\ RX J HAKDWR
KDSSHQ DV TXIEND DOG LREX\A® DV SRWEB! +RZ GR\ RX HQDE®! WH DQDOWEY WDP R
XSCDWM H MIZ) DCDOWEV Z W D VFKHP D FKDQJ H RUDGEMRQDOGDW [Q D GD\ RUDQ KRXU
IQAMDG Rl Z HH\V RUP RQNV"
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7KHNA R HQDEQ WDSIG MUDWH GHYHESP HQMY WWURXI K D SIRFHW KXE  Z KIFK
FRP SOP HQW DQG DXVWP DMV \WH GDW KXE $ SURFHW KXE [Q HWHQFH DX\RP DMV
HYHY SRWIE®! Z RINGZ UHDWG \R WH CDVD KXE $ UREXWWBURFHW KXE LV H SUAWO
GHVLI QHG R HQDE®! \WH GDVB \WWDP \R P LQIP [} H \WH WP H VSHOAP DIQEIQQ) Z RINQJ
DQDOWRY DQG [P SURYH DQG XSCDWM H M) DQDOWRY Z W \WH BDWBRWIEG! HIIRW
0 DQ. OUH HOMSUVHY DARZ FRQUXEBQW DQG HP SE HHV \R NHHS WEDONGRZ BIGIH
DERXVWAH GOV DUFKIWPMUH 1Q WHIUKHDGY 7 KH SURFHW KXE FDS\WUHV DEIQRUP DO
ZRIN®GZ V DV FRGH H HEXWG RQ GHP DQG WDWHUL\ DQG YDIEDW GOV | BZ LQJ
WURXJ K WH GDVD SISHIQHY DUH H| HEXWIG FRMXRXVD $ Q1P SDEWHYIHZ WAAUXIWM
H HPXWV EHIRUH QHZ DQDOWEY DUH GHS®\ HG 3 URGXFURQ DQDOWEY DUH BHYIVIRQ
FROAR®IG DQG QHZ DQDOWFY DUH \MVIMG DQG GHSE HG VHDP BMOD : KHQ SHRS®!
URBAM 1Q DQG RXVWRI URBIV 1Q \WH GDVI RU DQLJ DURQ DR \WH IQMBPXDOSURSHWV
UHDWIG \R EXVIGHW DQDOWEV IV BABIQHG Q' RP IQRP RGHY 64/ UHSRW MW VF

7DE® 3 URFHW KXE IHDWUHV DQG EHQHIW

: HFDQVXP P DU} HWH EHCHIIW RI \WH SURFHW KXE DV IRBZ V

o BLIQUEDQ® IDAMUMP H R IQUI KWRUDG KRE UHTXHWN £ 7 KH EXVIGHW DCDOWFY WDP
JHW P RUH [P P HAIDWM QUL KWEHFDXVH WH SURFHW KXE SURYIGHV WHP Z W D GD\B
UHSUAVHQUEARQ WDVWAH. ERW FRQWRCDQG FDQ HDVI® P RAL IRUDG KRF UHTXHWV

o/ HW UHZ RINDQG P DIQMQDGFH £ $ X\RP DWRQ HQDEGN \WH WDP \R UHD@RFDM WP H
SUHVIRXVD VSHQWRQ \MFKQIEDCP HFKDQIEY DQG UHZ RUNVR P RUH YDODE®! VNV VXFK DV
UHVSRQEQ) R FXWRP HUIQTXIUHY

o ( QDEGP HOWRUEXVIQHW DQDOWFY +  7KH IRFXV RQWWH SURFHW KXE IV \R H WQG QRW

UHSOFH D CDMR KXE LH 7 FUHDWG LIQUDVWKRMUH VXFK DV D GDMY @NH Z DUHKRXVH - 7KH
SURFHW KXE WIRY \WWH J HOHUE CDV KXE R WH FXWRP - HYROIQU QHHGV R WH EXVIQHW
DQDOWFV \MDP

7 KH SURFHW KXE HITHRYHO 1UHHV \ RXURW DQL] DMRQY WDP Rl KLJK® WDIQHG DQDOWV [URP
SHURWP 1QJ UHSHWYH P DOXDOEMNY 7 KH SURFHW KXE FKDQI HV \WH RSHIDW) P RGHCRI KRZ
EXMOHW DQDOWFV WDP VZRUIN 6 RP HWP HV WKHSV R VSHDN 1Q FRQFUHW \MUP V' VR GMY
EUHO GVEXW WH URGV UHTXILHG RQ D EXVIQHW DCDOWFY WDP  WDVWKVHV D SURFHW KXE

F7KH' D2 SV &RRNERRN
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7KH' D2 SV SURFHW KXE LV D VKDUHG DEVDFURQ \WDWHQDEGBN VFDOE®! | DVWIMADWH
ZRW\R GHYHBS $CRINHUZ D\ \R \WIQN DERXVWWA VIP SO DV DXVRP DMRQ R HQG R HQG
OHA FB!I SRFHWHV DQG Z RINBZ V' SURGXFRQ RUFKHVWDMRQ  SURGXFURQ CD\B

P RQWUQ) WA VHD VHIIEH HQYLLRQP HQW GHYHEBSP HQAUHI UMVWIRQ DQG | XQRIRQDO
WAV WEDD DXVRP DURQ GHSE\ P HOADX\VRP DURQ VKDUHG FRP SRQHQON  DQG SURFHW
P HDVXUHP HQW

3 &

7KH' D2 SV SURFHW KXE KHSV P DNH Z RINGBZ V DQG SURFHWHY YIME®! DQG BQILE®! $Q
DQDOWEY HQI IGHHU D YIVXDE) DWRQ DCDOVWD GOMD VFHQIMD@KDYH D SOFH Z KHUH WH. VHH
WHUZ RUN FRP H VI HWHU 7 KH SURFHW KXE KHSV WHP UHVROH DMVXHY DXVRP DM
SWRFHWHV DQG IP SIRYH Z RINBZ V ' DVBR SV 1V IXQEDP HQMB@® DERXVDX\RP DWRQ DG
DQDOWEY HQI IGHHUQ) 1RFXVHY RQ FUHDMZ)  YDODE®! CDMIVHW \KDVWP DNH DCDOVW
VXFFHWIXO$ SURFHW KXE KHGV \WH WDP \ARS P RYIQU IURP RQH HP HUHQR R \WH QH WS
BRI EXVIQHW DQDOWE \WDP V DUH FROABQW IWWHLIKWG * DVBR SV IV DERXVWDXWRP DY
DV VR \ RX DUHQWHSHDUQ) P DQXDCSURFHWHY * DVE2 SV DOR |RFXVHY RQ DEVDRILY

DQG JHQHWD[ 1QJ RSHIMRQY VR \ RX DUIHQWP DD Q) P XEAS®! YHWRQY Rl WH VDP H FRGH RU
DUNDFW
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" DR SV ( QINOHHUQ 1V DERXAWGEHWLI QQJ WH VA P \KDWFUHDWMY DQDOWEY P RUH UREXW®
DQG HIFIHQ® ' DVB2 SV DGYDQFHY WHVH DIP E\

o ( DVIQJ WH SDW R SURGXPURQ DQG HQUXUQ) VFDDELDY

o 6WHDP @IQI SURFHWHV IRUDXWRP DARQ HIIEIHQR DQG UHXVH

o 0 RYIQI DWXP SWRQV EXVIGHW XBN DQG FRGH XSVWHDP

e ,PSWRYIQ) UHIDELON FROMMQR DQG HILFHGR

o UX@IQ) RAWD B [EG! IDP HZ RWN

o &XUMQ DQGP DQDIIQ) SURGXFURQ SURFHWHY

o UX@IQ) RAWD SURGXFIIRQ \RROIW

o QU VKRUFXW |RUIX\MUH VNV

o &RMERDIY IQAMDG R EGED DAKHUQ) W SRIFIHV DQG SURFHGXUHV

MY SIXGHQNR DWXP H WDW RX Z LOQHYHUFRP SBWMO DYRIG GDW HP HU HQFIHY ' D2 SV
VFDBNV \ RXUSURFHWHV R P DINH WH QH WKL HOWGHDGTH HDMHUWR P HHW

- $ / 4

$ BRI LQEXNH VIXO! DERXWEUQ) LQI GDVI VI HWHULQ GDVB KXEV * D2 SV DGGV D
SURFHW KXE \R FRQVRIEDWM GDB Z RINGZ V VI HWHU 7 KH SURFHW KXE DXJ P HON \WH CDWD
KXE WR FHQRD( H \WH SHRS®! WDWDFVKSRQ GDVB QR RQH SOFH 0 DQDI Q) DQG FXUDMEY
\WH SURFHWHV DRI XSRQ GOV LV DV [P SRUBQADV \WWH GO IWHD 7 KH SURFHW KXE
HQDE®N SURFHW VFDDELDY SURGXPYW DQG SIRMPW/XFFHW ) URP D P DFUR SHY/SHRRYH
WWH SURFHW KXE HQDE®N \WH EXVIGHWW DQDOWE WDP VR J DIQ BIYHUDI H \R EH P RUH
VXFFHWIXO

) URP WWH P DQDU Hyl XQTXH SHYWSHRAMH WH SURFHW KXE KHGV \MDP  DQG RU DQJ DARQ
®DGHY P DQDJ H GOVB GHYHBSP HOADQG RSHIMRQY 1Q D GVFISEHG FROVMMQADQG
UHSHDWWE®! P DQGHU $ UH SURFHWHV Z RINQI™ $ UH EXVIGHW FXWRP HY KDSS\ Z W Z KDW
WH\MDP 1V SIRGXFIQI" ,V WH \WMDP IX@® SURGXPYH' & DQ SHRS®! P RYH VHDP GO

EH& HHQ \MDP V DQG SIRWFW' & DQ GHFHQADE HG B FRQUXGBIQN DQG YHQGERW Z RUN
VRI HWHUHIHPRYHO" + RZ FDQWH \WDP V J DIQ FROUMMGR\ "+ RZ FDQ WH \WDP V HQVXUH
FRODERDIRY' +RZ GRHV \H WDP \BNH D BQJ \MP YIHZ DQG QRWFUHDM \WMFKQIEDOGHEW
+RZ GRWH \WDP V FXUDW UHXVDE®! FRP SRGHON RUVKRWIXW WDW/SDQ SIRWFW' + RZ
FDQWH RU DQY} DURQ VP ST\ DEVWDRPADQG J HQHDQ) H GDMD SDWADY" 7 KH SURFHW KXE
KHSV DQVZ HUWHVH TXHWRQY B\ FRBIU P HUIEY RQ DOWH SURFHWHY IQABQUDMG DV
FRGH

0 DQDIHY DUH IUHTXHQ® DVINHG R DFFRP SOUK 2 2 GHIYHUDEBN Z WK D2 2 EXGIHW7 KLY
THR VXP GGP P D FRP HV GRZ Q\R LOFUHDMVQI SURGXRYIW VR \WDWD EXVIGHW DQDOWFY
WDP FDQ DFFRP SIVK P RUH Z WK \WH VDP H BIYHCR! UMVRXUFHV 7 KH RQD UHDVRQDE®!
UHVSRQVH R \KLY FKDE@BIQI H 1V W IRFXV RQ DXVRP DURQ TXDA@N DQG SURFHW HIEIHQR 3 XW
\ RXUSIRFHWHV IQ RQH SOFH ,P SIRYH\WWHP & XUDW P DQDIH DQG DXVRP DIM\KMHP . HYH
VHHQ RU DQY] DWRQY DMIAQ IQFUHGEE®! SURGXPYIW J DIQV XMQ) D SURFHW KXE + RQWNH
RUBHUR \WQWP HV P RUH SURGXRAMW 7 KHVH P SUMAYH JDIQV WP 1URP \SHQAQJ P R
WP H IRFXVHG RQ PXWRP HUUHTXILHP HQW DQG Z RINQJ LQD P RUH$JIBI Z Dy

F7KH' D2 SV & RRNERRN
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" DVER SV IV IXQEDP HQW® D SKIBRVRSK\ DQG P HMRGREBJ\ Rl 2 EXVIQHW SURFHWHV DV
FRGH 3 $ SURFHW KXE NHHSV/\ RX ILRP FRQIDXRXVO WURZ Q) DEGMRQDOANH DWSUREGP V/
VWXWM) HV DXVRP DMRQWR P DNH %45 \WDP VP RUH DJ B! DQG UHVSRQUYH \R \KH WDSIG LUH
UHTXHVW IURP EXVIQHW XQW : W D' D2 SV SURFHW KXE P DQDIHY/ R % \MDP V FDQ
RYHWHH D2 Z HORIBIG P DFKIQH 2 Rl DQDOVIV MDY HIEEIHQV® RQ DQDOWFY VR DEGUHW
HYROIQ) EXVIGHW FKD@HQI HV
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&RP SDQHV IGFUHDVQI® GRN R DQDOMFY \R GUYH JURZ \K VDM LHV $V/ \KH BDGHUR! \WH
G\ DQDOVFVWDP  \ RX P DQDIH D J URXS UHVSROVE®! IRUVXSSOIQ) EXVIGHW SDNGHY Z W
\WH DQDOME QLI KW WDWADQ FUHDVM D FRP SHUMYH HGIH & XVRP HUDQG P DUN-VWRSSRUNQMIAY
HYROH TXIEND DQG GUYH D UHBIQ@MW VHUHY R TXHIRQY $ CDOWFY B\ FROADWP RYH
VBZO FROMDIGHGE\ GHYHBSP HONA FBV @ WG UAVRXUFHY DQG EUNBH, 7 VWP V 7KH
JDS EH \BHHQ Z KDVKVHWY QHHG DQG Z KDW7 FDQ SURYIGH FDQ EH D VRXUFH Rl FRQ@WDQG
IOVRDMRQ |, QHYMIED \KLY P VP DVRK EHE HHQ H SHABAMRQY DQG FDSDELDMHY FDQ FDXVH
GWDWIDRIRQ GDYIQ) \WH GDMB DQDOWFY WDP 1Q DQ XQ RWHCDWM SRVMRQ DQG SUHYHQID D
FRP SDQ IURP IX@ WD Q) \WWH VDI IE EHQH IR W CDWD

$V D P DQDIHURYHWHHQ) DCDOVRY 1YY/ \ RXUIRE \R XQEHUARIQG DQG DEGUHW WH IDRRY
KDVBUHYHQWKH GDVD DQDOMFY \WDP 1URP DFKIHYIQ) SHON®IYHY R SHURWP DQFH 1\ RX \BD
R\ RXUWDP \KH Z LOWMD RX H DA® Z KDWY VBZ 1Q) \WHP GRZ Q < R{@INHD KHDU

YDUDURQY R WH [RT@RZ 1Q) HLI KWAKD@IQJ HV
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8 VHY DUH GHP DQAIQI FXWRP HWY 1RUD GDMY DQDOWFY WDP 7 KHUUHTXILHP HQW FKDQIH
FROABQ® 7KH UHTXILH IP P HAIDWM UHVSRQUHY DQG QR P DWHUKRZ P XFK \WH DQDOWEY \WDP
GHIHY XVHY NHHS JHQHIDM QHZ UHTXHMV |\ HORXIK \R RYHZ KHB DQ. GDVI DCDOWFY
\WDP

7KH GRQWWQRZ Z KDWAH Z DQAS VWY DUH CRAEDD H SHW 7KH GRQWIRZ Z KDAQUWI KW
DUH SRAME®! XQID/RP HRGH IURP \ RXUMWDP VKRZ V\WHP 6 RP HWP HV \KH GRQWIRZ Z KDW
WH Z DQXQIZDIMUWH. VHH WK SURGXRIRQ DQG P D EH QRAYHQWHQ 2 IWQ EXVIGHW
VADNHKRTHY CR QRAWQRZ. Z KDAKH Z LOIGHHG GH W2 HHN GMDEQH QH] WM XDUMURUGH W HDU
Y QRVAKIHUI DXV, \/ \KH CDWUH R SXUWUXIQ) RSSRUMQMIAV 1Q D | DMABDFHG P DINHASOFH

7KH QHHGHYHYWIQ) $6$3  9MQHW IV D FRP SHIMYH HQGHDYRU : - KHQ DQ RSSRUNQIW RSHQV
\WH FRP SDQ. QHHGV\R P RYH RQ IWDVMUKDQ\WH FRP SHIMRQ : KHQXVHLY EUQ) D TXHWIRQ
\R \KH GDVD DCDOWEV\WDP \KH H SHRADQ P P HADW UHVSRQUWH 7KH FDQUZ DIVWZ HH\V RU
PROKV+ \WH RSSRWMQUY Z LOFGVH DV \KH P DUNHAWHHNY DIMEDRYH VROMRQY

7KH TXHWIRQY QHYHUHQG 6 RP HIIP HV SUIRYIGQ) EXVIGHM/ BNHKRGHY Z W DQDOWEY J HHIDAMY
P RUH TXHMIRQY WDQ DQVZ HY $ CDOFE LQVLI KW HQDE®! XVHY \R XQGHYABIQG \WH EXVICHW
IQQHZ ZD\V 7KV VSXY FUDIWIW Z KIEK BIDGV VR UHTXHVV IRUP RUH DCDOWFY $ KHDAKA
UHDMRQUKLS EHE HHQ \KH DCDOWEY DQG XVHY Z QIRAMUD FRQIXRXY VHUHY R TXHRQY \WDW
GUYH GHP DQG IRUQHZ DQDOMFY + RZ HYHU WLY UHDMRQUKLS FDQ VRXUTXIEND 1L WH GHIYHY R
QHZ DQDOWFY FDQWWP HHWKH UHTXIHG \IP H ILDP HY

?K$ , 3

,Q SXWXIVRL EXVIQHW REMPIYHY FRP SDQHY FRIBFVDQ HQRUP RXV DP RXQIR GOl RGHY
GHYHUHY UAMUEY Z HEVIWM SDUH YIHZ V' P RELGI DSS QDYLI DIRQY GRZ QBDGY FOFNY

P HMEV DXAR ®JV VRADP HAD DQGP R ) XWKHU WY G FDQ EH FRP EIQHG Z W
@GP RIWDSKIE

F7KH' DR SV &RRNERRN



N4 Q0)
N
N
N
N Q |
)4 Q Q
[ N Q I
N
@K$ & /
$
NE: Q %0
Q Q N
Q N
1 N
)Y
NS Q
N
AKS$ %
7 Q
N No
Q N
$ Y Q
Q )4 N
$ N

F7KH' DR SV &RRNERRN



BK" $

Q
CK$ 0
$ |

N4
DK
$
& Q
EK4 4
4
!

N
P RGHY

%

Q

%)

F7KH' DR SV & RRNERRN



0DQ\ &'2pV DQG GDWD DQDO\WLFV SURIHVVLRQDOV UHVSRQG
LQ RQH RI WKUHH ZD\V

( I$ | [
PDQFH DQG H[SHFWDWLRQV :KHQ D GHOLYHUDEOH LV PHW W
KHURHV +RZHYHU \HVWHUGD\pV KHURHV DUH TXLFNO\ IRUJR
WR PHHW $OVR WKLV VWUDWHJI\ LV GLIILFXOW WR VXVWDLQ
MXVW UHVHWY H[SHFWDWLRQV DW D KLJKHU OHYHO ZLWKRXW
DSSURDFK LV DOVR GLIILFXOW WR VFDOH XS DV DQ RUJDQL]D
( 17 Q

PLQLPDO WHVWLQJ SXVK LK\RBBW GVRRH W IQHR W VEHWH/DDNQ GKLYV DS
HQW ULVNV (YHQWXDOO\ D GHOLYHUDEOH ZLOO FRQWDLQ G
WKH KDUG ZRQ FUHGLELOLW\ Rl WKH GDWD DQDO\WLFV WHDP
# 14 [

WHVW VFKHGXOH (IIHFWLYHO\ WKLV LV D GHFLVLRQ WR GHO
XVHUV 2QH GLIILFXOW\ ZLWK WKLV DSSURDFK LV WKDW XVHU
WKH\ VHH LW VR D GHWDLOHG VSHFLILFDWLRQ PLJKW FKDQJ
VORZ DQG PHWKRGLFDO DSSURDFK PLJKW DOVR PDNH WKH X\
GHOLYHUHG PRUH VORZO\ WKDQ WKHLU VWDWHG GHOLYHU\ U
GDWD DQDO\WLFV WHDP ULVNV EHLQJ YLHZHG DV EXUHDXFUD

1RQH RI WKHVH DSSURDFKHY DGHTXDWHO\ VHUYH WKH QHHG)
SURIHVVLRQDOV EXW WKHUH LV D ZD\ RXW RI WKLV ELQG 7K
DQDO\WLFV DQG LQ IDFW DUH VKDUHG E\ RWKHU RUJDQL]DW

6RP H\VD\ \KDADQ DQDOWFY \WMDP
FDQRYHUFRP H \WHVH FKDEIQI HV

B\ EX\IQ) DQZ \RRO: KIG

I/ WWKH \WDWOHZ, \RRO DUA

KHSIXOWH DUH QRWHGRXIK

B\ \WHP VHOHV <RX FDQCRW

KO WDQVIRWP \ RXUMIT IQR D

KWK SHURWP DQFH WP Z WRXW

DQRYHIKDXCR WH P HKRGR®

JIHV DQG SURFHWHY KD XIGH

\RXUZRINGBZV ,Q\WY ERRN

ZHZIOGEVFXW KRZ \R FRP EICH

\RRY DQG GHZ SURFHWHV [Q D ZD\ WDWIP SURYHV WH SURGXRYW R \ RXU GDVI DCDOMFY
WDP B\ REGHY R P DJQWGH

F7KH' DR SV & RRNERRN






"DIR2 SV1IR. GHDGYWHDG
B\ * IOMHQIKIDW

A*5(' (176 $1' 722/6
$ FXSVEWDGIBXU
T WDVSRRQV IQARQW HDW
7 \WDVSRRQ\VDWY
$ i FXSVYHY ZDWP DB RWKRW DU
$2 lORUZ RINVXUDFH FDQRD

,16758&7,216

&RP EIQH I&XU \ HDWDQG VDI D GUH ERZ (DQGWWIWZ W\ RXU D\ WRKHQ
VSRRQ $ GG Z DMUDQG WUXQIEGIQEHG GRXIK ZIQEHVKDIJ\ <RXP D\ GHHG
DOHWDO FXS R Z DMUR JHADOKH IBXUR EBIQGIQ & RYHUERZ C7 MK SOV
W Z DS / HWERXIK BAVWDNBDW  KRXWY KRXW/ IV JRRG\RR DV DUP
URRP \WP SHIDMUH DERXW  GHIUWHHV
/ LIKV® ROD Z RN VXUDFH DQG SOFH GRXJ K RQ IWIRT IWRYHURQ IWHDRGAH RU
EIFH & RYHUBRVHO Z M SOV Z DS DQG GMWIHW P IQX\MVP R 7KV IV D
JRRG\IP H\R WMD\WHRYHOROWR )
3XWD \R TXDWKHDY\ FRYHUHG SRWVFDWMRQ HQDP HO3\ W RUFH.DP LE
LQ\WH RYHQDV MKHDV : KHQGRXJK IV UHDG.  FDUHX@® UHP RYH SRWURP
RYHQ 6 @EH \ RXUKDQG XQEHUGRXIK DQG SXWAQR SRAMWMHDP VIGH XS 6 KDNH
SDQRGFH RUIEIFH 1L GRXIK 1V XQHYHQD GMUEXWMG IV IEWANDLI KWWQ RXVDV W
EDNHV
&RYHUZ MW @GDQGEDNH P IQAMY WHQUHP RYH GG DQGEDNHDQRMHU. \R
P IQX\MV XQMIBDI IV EHDXWX@® EURZ QHG & RRCRQD WDFN

127(

D FROYHAIRQRYHQ FRRN P LMY Z MK \WH GG RQ DQGWHQ P IQAMY Z WK
\WH @GR

<RX GRQWWIHHG \R SUH KHDVWAH SRW< RX FDQ SXVWKH GRXI K RQ D FRRNH VKHHW
7KH

RQD GLHHGFH IV WH FOMAZ LOGRWEH DV FXQRK\ RUDV EHDX\WX@® EURZ GHG <RX

FDQH, SHUP HQZ W D URXQG VKDSH RUMIDQ RU) UHQFK BDI VKDSHY 7KH BQIHU
VKDSHV Z ICINH B/ WP H \R FRRN

<RX FDQ DOR FRRN DVWD &Z HUOWP SHIDWUH HJ ), QDOFDVHV \NH \KH

EUHDG
RXWZ Wl(%ﬂ_]lthSI-UDMHLH-D:KI-N 8 VH D P HDVWKHWP RP
W\‘l <RW7IP HV6SHHG 1R.Q—&S L
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6RP HFRP SDQHV\ENHV] P RONV\RZWM ~ @HVR 64/ DQGP RYH MQR SIRGXRIRQ
7KH OVWKIQ) \KDWDQ DCDOWEY SUR HWIRGDCY. DQW R GR 1V LQARGXFH D FKDQI H WDVWEW-DNY
WHW WP 1 RERG. Z DQW\R EH \WH REMPWRI VFRD \KH EXWIR IRNHY RUD FDXURCDY \BIGI
JWDW  @H64/ FKDQIH LV P IVDSSTHG IWFDQ EH D 2FDUHHUTP (MY P RYH: IRUDQ DQDOURY
SUIRIHWIRQDO

$ QDOWFAV VA VAP V/ JURZ. VR OU H DQG FRP S® \KDWIR QI B SHYRQIQWH FRP SDQ. XQGHU
VDQGV \WHP 1IRP HQGWR HQG $ OUIH FRP SDQ. RWQ IQANAMY VBZ - EXUHDXFUDIE SURFH
GXUAV IRUIQARGXAIQ) GHZ. DQDOWEV 1Q RUEHUMR UHGXFH IHDUDQG XQFHABIQW 7KH FU-DW

D Z DWUDOSURFHW Z W VSHALLLE P IBMRGHY 7 KHUH IV D BWR| GREXP HQEMRQ FKHANY DQG
EDDGFHV DQGP HAMQIV: GWR P HAQIV

F7KH' D2 SV &RR\ERRN
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2 QH R \WH ERWBICHRNY 1Q DQ DQDOWFY UHBDVH SURFHW 1V FDEBIG 2P SDPWDQDOMY 2 P SDFW
DQDOMY J DWHY H SHYW RQ DAR \WH YDURXY VXEV VWP V' CDVB IHHGY CDVBEDVHY WDQVIRWP V/
DT ONHV Z DHKRXVHY \RRY' UHSRW 2 VRWH FDQUAYIEZ \WH SIRYHEEIDO  @HVR 64 /
DQGW \R DQIFASDW LL KRZ. IZ LODGYHWHD [P SDPWEDVD RSHIDWRQY

P DUICH\ RX DUH EXIGIQ) \WMFKQIEDOA VAP \/ \WDWOMJ UV GO DQG GR P RGHY DQG YIVX

DO DIRQY +RZ GRHV D FKDQIH 1Q RGH DUHD DIHRWRKHUDUDV' ,Q D \WDGAMRCDCHABEQKHG
FRP SDQ. WDWQIRWP DURQ Y BFNHG LQ YDURXV SHRS®YY KHDGV 7KH FRP SDQ. P D\ WIQN VKDV
QR FKRIEH EXVYR J DWHUKHVH H| SHIW \RJ HWHUIQ RQH URRP. \R GVEXWW DQG DQDO] H SURSRVHG
FKDQIHV 7KLY IV FDEBIG DQ2LP SDRWDCDOMY P HAID # 7KH SURFHW IGFOGHY WH FRP SDQ |V
P RWWHQRUMFKQEDOFRQUEX\RY \WH EDFNERGH Rl GDVD RSHIMRQY 1 DMD® \WHVH IQAYIG
XDO DU H WHP HO EXVA DQG VXEMIPWR KLI K SURUMY IQMUXSWRQY 6 RP HIP HY MIINHV Z HHNY
R JDINHUHP [QRGH URRP,\WFDQ\BINH DAGMRQDCY. HHNY RUP ROV IRUKHP \R DSSURYH D
FKDQIH

7KH [P SDAWDCDOMY WP 1V D FUMFDCERWBIGHAN WDVW/BZ V GRZ Q XSCDWMV \R DQDOVEY $

" DIBR SV DSSURDFK \R [P SURYIQJ DQDOWEY R\ FOI\IP H DERSW SURFHW RSUIP [, DURQ \MFKQTXHY
“TURPWH P DQXIDPMUKY 1IHG ,Q D IDPRY HQYILRGP HOAD VP DAIXP EHUR ERWBIGHANY
RIWQ @ MKURXI KSXW7 KLY IV FDBIGWH 7KHRY R & ROMDIQN 2 SWP 1] H \KH WURXI KSXWR
ERWBIQHANY DQG\ RXUHQG \R HQG P\ FOI P HHP SURYHY FKHENRXW7 KH* RDOE\ ( @ DKX 0

* ROUDW/

"%/ 54/8&9/52(%$
7KH,P SDFV$ QDOMY 0 HHIZY 1V D ERMBIGHAN EHFDXVH IWHDHY XSRQ\ RXURS \MFKQEDCH]
SHW + RH R WH P RAWRYHWXEVFUEHG UAVRXUFHV 1Q WH FRP SDQ. : KDWIL \ RX FRXG
H WDPWDOWH NGRZ BIGIH DQG H SHUHQRH WDSSHG 1Q \WH EWDIQV R\ RXUFRP SDQ |V H SHW
DQG FRGH

VIR D VHUHY R MV \WDWZ RX@ SHURWP \KH P SDRDQDOMY [RU\ RX! 7KLY Z RXG JIYH
\RX D TXIENZ D\ \R \MNRXWAKDQU HV \ DQDOWEY Z WRXWIHTXILQ) EXUHDXFUDME SURFHGXUHV
DQGP HAMJV | WH MW SDW \ RX FRX@ GHS® Z W FRQIGHQIFH 1 R P RUH Z DAY RQ\KH
[P SDPWMYIEZ WDP : WK D FRP SUHKHQUYH MAXIVM \ RX UHGXFH UHIDQFH RQWH [P SDRW
DQDOMY ERMBIQHAN DQG P RYH D ®WDWMU

154/ -14)." )-0!1#41.1,93)3

0 DQXDOMAIZY P RYHV \WH ERMBIGHAN [URP [P SDRWHYIEZ. \R WH \MALDY WDP 0 DQXDOMADY 1V
SHURWP HG\AMS B\ VNS B\ D SHYRQ 7KLY \WMQGV VR EH H SHOYH DV IMBHTXIUHY VRP HRQH\R
FUHDM DQ HQYILRGP HQADQG XQ WMV RGH DD \IP H |, WADQ DOR EH SURGH \R KXP DQ HURU

" DIB2 SV DXVRP DMV \MAIY  ( QVILRQP HQW DUH VSXQXS XQGHUP DFKICH FROARCDQG WMWY
VFUSW Z UMKQLQ DGYDQFH DUH H HEX\MG LQ EDWK. $ XURP DWMG WA LY P XFK P RUH FRAH
IHAYH DQG UHIDE®! \WDQ P DQXDOMAIY  EXVWRH HIHAYHQHW R DXRP DMG\MANY GHSHQGY
RQWH TXDON DQG EWDGK R \WH\MAV ,QD' D2 SV HQMSUWWH P HP EHY R WH DQDOWEY
WDP VSHQG  R\KHUMP HZ WMD) WMV : KHQHYHUD SUREGP IV HOFRXQMUHG D QHZ \MW
IV DEGHG 1 HZ WMV DFFRP SDQ. HYHY DQDOWFY XSCDWM 7 KH EWHDGK DQG GHSW R WH \MAW
VX FROIQXRXVO J URZ

F7KH' D2 SV &RR\ERRN



2 CHDGYDQMIH R DXVRP DWMG WM LV \WDWAY HDMHUWR LXQ VR Y H HEX\WMG UHSHDWGD DQG
UHIXOW 0 DOXDOWMIZY LV RIWQ WWR H SHOYH DQG VBZ W XQ RQ D WHWIXOQUEDWY 7R
HQUXUH KUK TXDDW \ RX KDYH \R EH DEGI \R FROUWMMQ® DQG UHIXOWD WM RXUCDWI DQG
FRGH

7KHVH FRGFHSW DUH QHZ \R P DQ. GDVD\MDP V' EXVWKH DU Z HOHVIBEQUKHG [Q \KH VRIE DUH
IQGMY $VIUXH  VKRZV \WH R FOIIP H R VRIE DUH GHYHBSP HOAHBDVHY KDV EHHQ
DQG FROIXHV R EH UHGXFHG B\ RUEHY R P DI QUYGH \WURXJ K DX\RP DURQ DQG SURFHW

[P SIRYHP HQW 7 KH DX\RP DIRQR! [P SDRADCDOWY FDQ KDYH D VP IMUSRVMYH HIHAWRQ\ RXU
RU DQ] DURQY DQDOMFY F\ FOI WP H

) LIXWH 6 RIVE DUH GHYHB®RSHWY KDYH WHGXFHG WH F\ F®&I WP H IRUQHZ
WHGDVHY E\ RUGHW RI P DI QMYXGH XVIQJ DXVRP DWRQ DQG SURFHW
P SLIRYHP HQW

L1, 94)#3)3 #/ $%

$VWKLY SROQNRP HR \ RX DUH WIQNQJ \KLY KDV QRKIQ) \RGRZIWW P H , DP DWW
DQDOWNWAL HOWWCRWD FRGHU , DP D \RRCH SHWV:  KDW GR LV MWD VRSKMIFDWG IRP RI
FRQLUXUIMRQ 7KL VD FRP P RQ SROMR YIHZ 1Q CDMY DCDOWFY + RZ HYHU IWBDGV R D

P IQGHWKDW/BRZ V GRZ Q DCDOWFY R FBI P H

7RRY YHQGERWY KDYH D EXVIGHW IQMIANG SHSHMDID) \KH P\ \WA\KDWL \ RX B Z WKQ \KH
Z HOGHIIQHG ERXQEDUHV R WHUVRRO\ RX DUH SURMAMG [URP \WH FRP SB[ W R VRIVE DUH

GHYHBSP HON7 KLY IV IQFRIGHHG
" RQWHAXVZIRQY : HBYHRXURRY EXWERQVEX, QR KLY IDOHKRRG

F7KH' D2 SV &RR\ERRN



YWUXWH ) URP GDVD DFFHW \R YLVXDQ DARQ R UHSRUN WHUH LV FRGH
(XQQLQJ DAHYHY W H RI WH GDVD RSHUDWRQV SLSHIQH

7KH % DCDOWEY P DUNHAY QYIGHG IQR \BR VHIP HON \RRY \WDWABHDIM FRGH DQG \RRY
WDWIXQ FRGH 7KH SRIQAV +  GDVD DQDOMFV IV FRGH 7 KH GO SUR HMRCDCFUHDMY FRGH
DQGP XWWRZ Q HP EUDFH DQG P DQDIH \WH FRP SGf W \KDWARP HV DBQJ Z W W

YUXWH  7DEGDX LGNV DIHWRUHG DV ; 0/ DQG FDQ FRQWIQ
FRQGIMRQDCEWDQFKHY ®RSV DQG HP EHGGHG FRGH

YUXWH  VKRZV D GDVW RSHUIMRQV SISHIH Z W FRGH DWAYHY I H R \WH SISHIH 3\ WRQ
64/ 5+ WHVHDUHDOFRGH 7KH\RRY R WHWDGH ,QRWP DIFD 7DEGDX ( [FHO?  WHH\RR
DUHFRGH | \ RX RSHQDQ,QRUP DI¥FD RU7 DEGDX IIB! \Y/; 0/, WARQEIQV FRQGEMRCDCEUDQRKHY
1L WHQ HOH FROAKFW  BRSV DQG\ RX FDQHP EHG 3\ \WRQRUS 1QIW

S5HPHPEHURXU  @H 64/ FKDQIH\KDWRRNM P ROKV\R [P SBP HQWV 7KH SIREGP LV \KDW
DCDOWEY VM P V EHFRP H VR FRP SBf \WDVWKH FDQ HOMI® EUWHDN 1L VRP HRGH P DNHVRGHP IV
EHJ RWHQ FKDQIH 7 KH DYHUNI H GOV DQDOWEV SISHIH HGFRP SDWHV P DQ. VRRY FRGH JHQHWD
\RY DQGXQV BW R FRGH 94-\ HHQ DOR \WH FRGH DQG SHRS®! IQYROHG CDVY RSHIDIRQY
EHFRP HV D FRP EIQDRUD® FRP SB[ KDILEDGR i WPV \KDWARX@ FRP H FUDVKIQ) GRZ QZ W
RQH @B P MBNH

F7KH' D2 SV &RR\ERRN



YUXWH ,QIRWP DWFD SUHVHQW D8, WDWFUHDWAY ( 7/ LQDQ; 0/ IRWP DW
WDWY WHQ FRQYHUMG R - DYD DQG H HFX\WMG RQ WH P DFKIQH

) RUH DP S®! [P DU LGH WDV RX KDYH DQDOMFY \KDVWRWW FXVIRP HWY LOR ILYH EIQV EDVHG RQ
VRP H FRQGMRCDCFUMIRY ' HHS IQUGH\ RXURRYY; 0/ 1LGBH 1V DQLL WHQ HOH FROAWKPAKD
v/ UAVSROVEG! IRUVRMY \WH FX\RP HY FRUHA® < RX KDYH QXP HIRXV BHSRW EDVHGRII R
D \MP SOW \WDWFRQEIQV \KLY BJIE 7KH SURYIGH IQRUP DIRQ R \ RAUEXVIGHW AIN-KRGHY
RS PXMRP HY P LGEBI FXMRP HY JDIGHY GHFEHY Z KDV SURIMTEG! FXMRP HY 2

7KHHY DWDP R ,7 HQIGHHY GDIWEDVH GHYHBSHY GOV HQIIQHHY DQDOWW DQG COW
VAHOWAN \WDWP DQDU H \WH HQG VR HQG A VWP WDVW/XSSRUV \WHVH DQDOWEY 2 GH R \KHVH
IQAYIGXDE P DNHV D FKDQIH 7KH FRQYHWARH VDBV YRGP H IIHG IURP DQ LQMI HUIQR D
GHAP DO3 HKDSV WH FRQYHWD | HG\WWDWZ DV 8 6 GRIDLY IQR D GLIHHQWFXWHQA 0 D\ EH
WH UHQDP H D FROP Q ( YHW \WIQJ 1Q\KH DQDOWFY SISHEH IV VR IOMEHSHQGHQMKH FKDQIH
EUWHD\V DGR \KH UHSRWW \WDWARQEIQ WH IL WHQ HOH @J IE XSRQ Z KIFK WH RUI IQDALYH

FDWJ RUHV DUH EXIOVS @R D VXGEHQ \ RXUILYH FXWRP HUFDWMI RUHY EHFRP H RGH FDMIRY  RU
\WH Z URQI FXMIRP HLY DUH VRUMG LOR WH Z IRQ) EIQV 1 RQH R \KH GHSHQGHQADQDOMFY DUH
FRUHPWUHSRWV DUH VKRZ IQJ IQFRUHAVWEDWD DQGWWH 93 R 6 DB IV FDE@ \ RX KRXUD

$VIDQ DEVWDPWBIYHOHYHUY  DQDOVFE IQUI KVWBURGXFHG HYHY GHIYHUDE®! 1V DQ IOMIFRQQHAMG

FKDIQR FRGH P RGX®GNV GHIYHUQ) YDOH 7 KH GDVB DQDOWEY SISHEH IV EHVWHSUHVHQIMG B\ D
QUHANMGDR FOF JUDSK * $* ) RUH DP S® VHH ILIXWH

F7KH' D2 SV &RR\ERRN



) LUXWH 7KH' LHFWGS$ R FQF * LIDSK ' $* P RGHY
WH VWSV 1Q WH GDvid DQDO WFV SLSHIOH

© KHKHU\ RX XVH DQ DQDOWRY \RROINH , JRUP DUFD RU7 DEGDX DQ, QMI DG HYHBSP HQW
( QVMLRQP HQW,' ( @HO IFRVRVO VXDBWGAR [UXUH  RUHYHQ D WM WHAMRUDH

1 RMSDG \ RX DUH FUHDM) FRGH 7 KH FRGH WDW RX FUHDW LOMIDFW Z W DOR! \KH RXHU
FRGH \WDVBRSXOWA WH' $*  \KDWIHSUHVHQW \ RXUGD\D SISHIRH

7R DX\RP DM [P SDRADCDOMY WIQN R WH HQG \R HQG GDWD SISHIH KROAIFD® < RXURMA
VXU VKRX@ YHUL VR DUH HQIMIA RQ D \ABIQG DBQH EDVY DV Z HODV KRZ \KH LOMDFW

) LIXWH " HYHRSHWY ZUW 64/ 3\ WRQ DQG RWHUFRGH XVIQJ
DQ LOWA) IDWAG GHYHBRSP HOWHQYLLRQP HOWRUVRP HWP HV D VIP S®1
HGMRUMNH 1 RMSDG

F7KH' D2 SV &RR\ERRN
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7KH VR\EDWH IQOMU KDV GHFDGHV R H SHUHGFH HQUXUQ) \WDWFRGH EHKDYHV DV
H SHAMG ( DFK WSH RN \WMAKDV D VSHELLE JRDO,1 \ RX VSHQG DQ. P H GVRXWMQ) \MIZ)
Z WK\ RXUSHHY \KHVH \IMUP V DUH VXUH \R FRP H XS

5 4 K I

°) 4 K

DUH IQMRSHIDIDY FRUHAV®

e & 4 K N

2 4 K

VIDIXGRAIRQQ)

) 4 K Y Q

JIYHQZ RINBDG

3 4 K Q I
MRQDO

49843 41 2" % $! 4! | 2 #] $%/ 2 "] 4(

Y DOR KHSIXOR [UDP H \WH SXUBRVH DQG FRQM WR D \MW7 AV FDQ B HWED RUFRGH

DQG XQDV SDWAR \WH GD\B RSHIMRQY SISHIH / RFDWRQ EDDQFH  KIMRUEDCEDDGRH DQG
ABMYAIFDCSURFHW FROARY WP H EDDQRH \MAV DUH GUHPMG DVWKH DV 1BZ 1Q) \KURXIK DO

RSHUDMRQY SISHIH 7 KH FRGH \WDWXQV WH GDVB SURFHWIQ) \AMSV IQ\KH SISHIRH IV 11 HG
7KH FRGH IV W KV® FRQMRDIG DQG RQD FKDQJHG YID D UHBDVH SURFHW ' DIBH\KDWP RYHV
WURXI K RSHIDIRQY RQ\WH RNHUKDQG 1V YDUDE®! 1 HZ GO IGZ V \KURXI K WH SISHIRH
FROIDXRXAVD $VIUXH  VKRZV \KH GOV RSHUIMRQY SISHIH GHIYHY YDOH R XVHY

" DVI2 SV \MUP V/ \KLY \KH 9 DOH 3 [SHIOH

YUXH ' DW2 SHIMRQV 7KH9DOXH
3 LSHIOH

7KH GHYHBSP HOAR QHZ DQDOMFY IRMZ V D GLIHHOASD ZKIEK IVVKRZ QIQIUXWH DV
WH , QQRYDIRQ 3 ISHIH 7 KH , QQRYDURQ 3 ISHIDH GHIYHWY QHZ. IOV KW R \WH GD\D RSHUMRQY
SISHIH UHIXOWGE\ \WH UHBDVH SIRFHW 7R VDIHD GHYHES QHZ FRGH \WWH DQDOWHHGY
DQ IVRDWG GHYHEBSP HOAHQYMLRGP HOW:  KHQ FUHDMZY QHZ DCDOMPY \KH GHYHBSHUFUHDMY
DQ HMURGP HWDCDE RXV R WH RYHUDDA VWP | \WH GDMBEDVH LV \MUDE\ \MV IQ M) H \KH
W

F7KH' D2 SV &RR\ERRN



SIRHWRCDP LJKWARS\ IWRWMEXIERVHY || WH CDW LV SHWUE\ WV IOV H IWP D\ P DNH
VHOMH VR VDP SG WIRUH DP S®I \INH R \WH RYHIDQCEDW |, | WHUH DUH FRCAHWQY

DERXW

7DE® ,QWH 9 DOXH 3 LSHIQH FRGH LV 1] HG DQG GDWD LV YDUDE®! ,Q WH
,QORYDMRQ 3 LSHIOH GDVB LV I1f HG DQG FRGH LV YDUDE®

SUYDR RURKHUUHI XOMRQY WHQ VHOUMYH IQRUP DIRQ LV UHP RYHG 2 QFH \WH HOYILRGP HQAY
VHXS WH GDVB WSIFD® UHP DIQV \AVE®I

,Q\WH , QQRYDMIRQ 3 ISHIH FRGH LV YDUDE®! EXWEDWD LV 11 HG 7 VN B HVWIRH FRCH QRKH
AW 7 KH XQWIQMI IMRQ [XGRRGDO SHURIP DQPH DQG UHI URWIRQ WMWY WDWZ HUH P HQ
MIRQHG DERYH DUH DIP HG DWHWIR) QHZ FRGH $ @MV DUH IXQ EHRWH SURP RIQY P HUIQ)
QHZ FRGH\R SURGXPURQ & RGH FKDQI HV VKRX@ EH P DQDIHG XVIQJ D YHWIRQ FRQAROA AP
IRUH DP S®I* ,7 $ JRRGWMAXIW VHLYHV DV DQ DXVRP DWG IRP Rl [P SDPWDQDOMY \KDWDQ
EHWXQRQDQ DQGHYHY FRGH FKDQIH EHRUH GHS® P HQWV

) LUXWH 1 HZ DQDOWFV DUH GHYHB®RSHG
1Q WH ,QORYDWRQ 3 LSHIOH

6 RP H\MW DUH DIP HG DWERW GDMY DQG FRGH ) RUH DP S®&! D WMWKDWP DNHV VXUH WDWD
CDWEDVH KDV WH W KWXP EHURI URZ V KHSV \ RXUGDW DQG FRCH Z RN \RJ HWHU 8 Qi DIMO
ERW GO WMV DQG FRGH \WMVW CHHG i FRP H \RJ HWHUILQ DQ LOWI UDWG SISHIRH DV VKRZ Q
QIUXH ' DR SVHDEGNV FRGH DQG COMB WM \X Z RUN \RJ HWHUVR DODURXQG TXDOWV

UHP DIQV KLJK

F7KH' D2 SV &RR\ERRN



YJLUXWH 80P DWO WH 9 DXH DQG ,QQRYDARQ 3 LSHIQHV
Z RINVRI HWHUVR P DLOWILQ GDV DQG FRGH TXDOW

$ XQUHG DXVRP DWMG WMAYXIWAM WDWIMAN P RQURY ERW SURGXRIRQ GDVI DQG DQDOWF FRGH
IV WH @FKSIQWDWP DNHV' DR SV Z RN 5 REXVDQG WRUIRXI K \MVIIQY UHP RYHV RU

P 1QP 1] HV WH QHHG\R SHURWP P DQOXDAP SDRWDCDOWY Z KIFK DYRGY D ERWBIGHAN WDVWBZ
IQGRYD MIRQ 5 HP RYIQ) FROADIQW KHSV VSHHG IQCRYDIRQ DQG [P SURYH TXDOW B\
PIQP 1] 1Q) DCDOWIEV A\ FBIMP H : L D KLIK® RSWP [} HG \MABURFHM/\ RXQEH DEGI\R

H SHAW QHZ DQDOWRY LOR SURGXAIRQ Z W D KLIK BIYHOR! FRQIIGHQAH

QZ EHVR 64 /" <RXEOKDYH IWIW KWDZ D\

F7KH' D2 SV &RR\ERRN
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: H UFHO® \BOHG\R D GO WDP 1Q D IIGDQRDOHYIEHY FRP SDQ. \WDWEMKH WOMR WHU
XVHY 7KH OFNHG \WH UAVRXUFHV \R P SBP HQATXDOIV FROWRY VR EDG GDVI VRP HIP HV
GBDNHG IQR XVHUDCDOWEY $ I\MUVHYHUDOKLI K SURILBI HSIVRGHY GHSDUWR HQWKHDGY KILHG \WHU
RZ Q SHRS®I R FUD\W UHSRW ) RUD GD\I DQDOVEY WEOP  \KLY 1V \WH QLIKWW DUH VFHODUR DQG
IWFRX@ KDYH EHHQ DYRGHG

2 1 DQY} DURQY WKWAKHUGDWD Z KHQWWH EHTHYH W/ DFFXUDM $ CDMBWWDP FDQVAKIJ B1 R
SURGXFH KLIK TXDOV DQDOEY Z KHQ UAVRXUFHY DUH @ WG EXVIGHW @ IE NHHSV FKDQI QY
DQG GO VRXUHV KDYH G \KDQ SHUHPAT XD WHP VHOHY $ FEXUDAM GOV DQDOUFY DUH \WH
SURGXPWR TXDOY FRQMRY DQG VRXQG SURFHWHY

7KH CDW\MDP  FDQW/SHIG R WP H FKHANQ) G EXWL GV DQDOMVV RUVALHQIMN
VSHG ROWHUWP HRQTXDOV WH FDQ SURGXFH DQ DX\RP DWMG WM DQG P RQWRU
Q) Vi VWP \KDVWERHV \KH Z RINIRUKHP $ XVRP DWGWMIQ) FDQZRWIN [ VR HQUXUH \KDW
EDG GDWY QHYHUUHDFKHY XVHY DQG Z KHQ D P IVKDS GRHV RFFXU IVKHSV iR EH DEG! R DWXUA
XVHY \KDVWOHZ \MAV FDQ EH Z UMWHIQ\R P DNH FHUBIO WDWDQ HURUQHYHUKDSSHQY DI DIQ $X\R
P DG \MAIY DQG P RQRUQI JUHDV® P XEBCHV \KH HIRWWKDD CDW WP 1QYHN 1Q TXDOW

F7KH' D2 SV &RR\ERRN
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7KIN R GD DQDOWFY DV D P DQXIDPMUQ) SISHIH 7KHUH DU IQBXW GV VRXUFHV
SIRFHW HV WDQVIRWP DIRQY  DQG RAGXW DQODOWRY  $ WSIFDOP DQXIDRMUCQY  SURFHW
IQFOIGHV WMV

DVHYHY VNS LQ WH SISHIH WDADWHP SWR IGHOM SUREGP V DV HDU® DV SRME®! $V HYHY
P DOXIDRMUHUNGRZ V. MY P XFK P RUH HIELHQADQG BM/ H. SHOWYH \R FDWK D SUREGP 1Q

IQFRP QU 1QVSHAIRQ DV RSSRVHG \R IIQVKHG J RRGV

YUXH  GHSIEW WH GOV DQDOMFY SISHIH , QWKLY GIDIWDP - GDVIEDVHY DUH DFFHWHG DQG
\WHQ GOV IV WDQVIRWP HG 1Q SUHSDUDMRQ IRUEHQ) LOSXWOQR P RGHY' 0 RGHY RABXWIVXDE D
\IRQV DQG UHSRWV \WDVWBURYIGH FUMFDAQ RUP DURQR XVHY

YLUXWH  7HWQI HDFK W H Rl WH GDV DQDOWE
SISHIQH

$@QY WHZD WMV DWN IP SRUBQATXHWIRQY $ UH CDMB IQEXW IUHH IURP DAXHV' ,V EXVIGHW

®IIE FRUHAW $ UH RASXW FROMMON $V LQ BDQ P DQOXIDAMUQ) WM DUH SHURWP HG DWHYHU
VAMS IQWH SISHEH ) RUH DP SGI DB LOSXVMAN DUH DQDEI RXV \R P DQXIDRMUQY LGFRP 1Q)

TXDON FROARO) LIXWH  VKRZV H DP SNV R GBS LOSXWRXEXWDQG EXVIGHW BJ LE \MAV

" DB LOSXVWRMVN VAIYH \R SUHYHOADQ, EDG DWW IURP EHQ 1HG LR VXEVHTXHOABISHIEH

AU HV $ @Z 1Q) EDG DB \R SURI U/ WURXI K \WH SISHIH Z DVMY SURFHVWIQ) BVRXUFHY DQG

IGFUHDVHV \WH UMN RN GHYHUFDWRKIQ) DQDAXH | VWDOR IREXVHY DIHIQIRQ RQWH TXDOW R D\
VRXUFHV Z KIEK P X\VAEH DRIYHO P DQDIHG P DQXIDRXUAY FD@KLY VXSSO FKDIQ P DQDIHP HQW
" DD RASXVAMN YHUL \KDWD SISHIDH \AII H H HEXMG FRUHA®  96XMGHW B LE \MN YDIEDM
DI DI DIQANEHG DG WKH DWXP SURQY DERXVWKH EXVIGHW ) RUH DP S®I SHIKDSV DA XURSH
DQFXVARP HY DUH DWLI QHG VR D P HP EHUR! \KH ( XURSH VDBV \MDP

7 HRMWHVXQOV VDYHG RYHUMP H SURYICH D Z D\ VR FKHFN DQG P RQMRUTXD@V YHW/XV KIMRUEDO
GIYHY

F7KH' D2 SV &RR\ERRN



) LIXWH 7HVW YDQGDW GDVd LOSXW DQG RXVBXW DQG
YHU\ WDWCDVWD LV FROVIVWIQWZ IW EXVIOHW ®RJ LF

&), 52% | $%3

$ QVASEHG GO SURGXFIRQ SURFHW FOWMLIHV | DIUHV DFFRGEQ] R VHYHUWY GIYHO6 RP H

HUWRLY DUH | DWBCDQG UHTXILAH \KH GDVD DQDOMFY SISHEH \R EHVRSSHG ,Q D P DQXIDRXUCQ]
VHRLY \KH P RAVHYHH HURY 2\ARS \KH QQH 2

6 RP H\MWDIGIUHY DUH Z DLIQIV 7KH UHTXILH [XUKHUIQYHMN DIRQE\ D P HP EHUR \WH CD\I
DQDOWAV\WDP DV \WHUH D FKDQIH LQ D GDVB VRXUFH' 2 UD UHGHILQURQ WDVWDI I HRW KRZ GO
IV BSRUWNMG' $ Z DUIQU JLYHV \WH GDWI DQ

DOWFV\MDP \IP H\R UHYIEZ. \KH FKDQIHV

\DOIWR GRP DIQH SHW DQG 110G \WH URRW

FDXVH R \KH DCRP DO

0 DQ WMWRXEXW Z IQEH LQRWP DIRQDO

7KH KHS \WH GDVD HQILQHHU Z KR RYHWHHY

\WH SISHIEH \R P RQWUURXUH SISHIEH
DRYIYY RULQYHR DV [ DIGUHV

7DEGI  $ FURQV LHTXILHG
IRUGUTHHQWDIOXWH P RGHV
49098 / &49843

7TKHCEDWBWDP P D\ VRP HMP HV IHHOKDWAV Z RUN SURGXFWA XQGHUD P IRIRVFRSH 1 \WH DCDOW

[EV BRN2ZRI 2 XVHY FDQ RIWQWTIP P HADMD 7KH DUH H SHW IQ\WHURZ Q GRP DIQ DQG Z O
RIWQVHH SUREGP V 1Q DQDOMFY Z W RQD D TXIENJ OQFH

) 1QAQ) MVXHV EHRUH\ RXUIQMECDARXMRP HY GR LV FUMFD@ 1P SRUIBQNVRUWH CDVY \WMDP
7 KHUH DUH WUHH EDVE WSHY R WWMVW WDWZ IOKHS \ RX 11QG IWXHY EHRUH DQL RQH HOH GFDURQ

EDOCQAH  KMRUFDAEDOQRH DQG WIMYAIFDCBURFHW FRQNRO

F7KH' D2 SV &RR\ERRN
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| RFDIIRQ %ODGFH WM HQUXUH \WDWEDD SURSHEAY P DK EXVIGHW B LIE DWHDFK MBI H R
SIRFHWIQ) ) RUH DP SBI DQDSSTFDMRQP D\ H SHAW P IGRQURZ V R GO \R DUlYH YID) 73
7KH / RFDURQ %DOGFH WMAFRX@ YHUL \KDVWKH FRUHPWTXDQIMY R GO DUIYHG IQUD® DG
\WDVWRH VDP H TXDQIM 1Y SUVHONRQ WH CDBEDVH 1Q RHUMBI HV RN \WH SISHEH DQG DM
IQUASRW

YUXWH  / RFDWRQ %DMQFH 7HVW YHUI\ 0 WRZV IQ UDZ VRXUFH GD® DQG \WH
FRUHVSRQGIQJ 0 WRZV . IDFW . GP HMRQP HP EHWY/ LQ WH
GDWEDVHVFKHP D DQG . IDFW . GIP HQVIRQ P HP EHW/ LQ D 7 DEGDX
HSRUV

()34/ 2)#1, "1 1 #%

+ MRUEDOYDOGRH WMV FRP SDUH FXUHQAEDID \R SUAVIRXY RUH[ SHRMG YDOHV 7 KHVH MV
UHO XSRQ KIMRUEDOYDOHV DV D UH HUHQFH \R GHAMUP IGH Z KHWHUGDWS YDGHV DUH UHDVRQDE®!
RUZ WIQWH IDQIH R UHDVRQDE®! ) RUH DP S®I D \MAWFDQ FKHAN \KH RS [1LW FXVRP HY RU
VXSSTHY * 1GWHUYDOHV XQH SHAMGED RUXQUDVRQDED JR XS RUGRZ Q UHDMYH \R KIMRUEDO
YDOHV'

MY CRAHQRXI K |IRUDCDOMPY R EH FRUHPWS FREXUDAM DCDOWFY \KDWERN Z URQI® \R XVHLY UDIVH
FUHGELDV TXHWIRQY ) UXWH  VKRZVKRZ D FKDQIH L DFDIRQVR! 6. 8V P RYIQ) IRP
SUH SURGXPURQ W SURGXRIRQ DIIHRW \WH VDB YROP HV IRUSIRGXFWIRXSV*  DQG*  <RX
FDQEHWKDWH 93 R VDB Z IQQRIFH KLY FKDQIH LP P HADMO DQG Z QUHSRWEDAN WDW
\WH DQDOVEY BRNZ IR 7KLY IV D FRP P RQIMVXH IRUDCDOVFV +  \KH UHSRUWL FRUMFWEXVN
UHOFW SRR RQ\KH GOV \WDP EHFDXVH IWBRNY Z URQ) \R XVHLY :  KDWKDV FKDQIHG' @ KHQ
FRQURQMG \KH GOV DQDOWFY \WDP KDV GR UHDG. H SOCDMRQ * XHW Z KR LV 1Q \WH KRAWVHDW

+ MRUFDO/DOGFH WMV FRX@ KDYH DBIWMG \WH GDMB WDP DKHDG R WP H WDVBURGXPWI IRXS
VDBV YROP HY KDG VKUWMG XQH SHAMGD 7KLY Z RX@ J LYH \WH GDMB DQDOWEY WDP D FKDQFH \R
LQYHVARI DWW DQG FRP P XQIFDWM \KH FKDQJ H R XVHY IQ DGYDGFH |, QAMDG Rl KXW FUHGIELONY
KLY HSIVRGH FRX@ KHS EXITS M\ VKRZ 1Q) XVHY/ \WDWKH UHSRUID) 1 XQGHUFRQURIDQG \WDW
\KH CDW\WDP 1V RQ\RS R FKDQJ HV WDV HPWDCDOWFY 2 HDUVDBN GHSDWR HQM RX P D\ QR
\WFH D FKDQIH IQ\WWH VDBV YROP HVIRU*  DQG* 7KV IV GIYHQE\ DUDWIIQP HOMR 6. 8V
Z WKIQ WH SURGXPWI LRXSV 3

F7KH' D2 SV &RR\ERRN



) LIXWH VW QRVWHORXJ K TRUDQDO WFV VR EH FRUHFW$ FEXUDW DQDO WFV
WDW GRN Z IRQJZ VR XVHY/ WDLVH FUHGLELOW TXHWRQV

341 4)34)#! , 02/ #983 #/ . 42/ ,

/ HDQP DQXIDRMUQ) RSHIMRQY P HDVXUH DQG P RQMRUHYHY DVSHPAWR \KHUSURFHW [Q RGHU
\R GAMPWAMXHY DV HDU® DV SRWIE®! 7 KHVH DUH FD@IG 7 1P H %OOQFH \MAN RUP RUH
FRP P RQD \ADAMAIFDCSURFHW FRORO63& 63 & \MV UHSHDWIGD P HDVXUH DQ DVSHAWR \KH

D SISHIH VAUHHQAQ) IRUHWRURUZ DUIQ) SDWHV 63 & RIHY D FUMFDORRAORUWH GO
\WDP \R FDWK IDIGIUAY EH RUH XVHY VHH WHP 1Q UHSRIW

YUXH  6\IMWEDOS LRFHVW & ROWROMW DSS®
QXP HUFDOFUWUD VR GDV DQDOWFV SISHIQH
P HDVXUHP HQW

F7KH' D2 SV &RR\ERRN
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$ FRP SB[ SURFHW FRX@ KDYH WRXVDQGY R MV IXQQRIQ) FRQIDXRXVO © KHQ DQ HWRURU
ZDWQIQ) RFFXY D SHYRQ RQWH CDIBWDP VKRX@ EH DBMG 1Q UHDOIP H\KURXJ K HP DIOW] W
RUD QRMEDMRQ VHYIEH @H VOFN 7KLY [UHHV \WH GDWW\MDP 1URP WH GMIDRURQ R KDYIQ)

\R SHURGFD® SROMAMHVXOV | DQG Z KHQ DQ HYHQABNAY SOFH WH\ | 0EH QRWMHG DQG FDQ
\INH DRIRQ

JLUXWH ([ DP S®I GDVD WVWLHVX@\QRWLFDWRQ
HP DIO

$X\RP DWMG \MVV DQG DBIW HQ RUFH TXDON DQG J UHDW® BMHQWH GD\ R GD\ EXIEHOR!

P RQURUGY \WH SISHEH 7 KH RU DQY DIRQY WKVNQ GDVD LY EXIBNDQG P DIQBIGHG B\ SURGXFIQY
FROWMAMQAVKLI K TXDOI DQDOMFY \WDVWKHS XVHY XQEHUABQE WHURSHIMRGDCHQYILRQP HQW
7 KDARKWAY FUMFDOR \WH VXFFHW Rl DQ DCDOWEY IQUDIYH  $ \MUDD WKV \WH GOV LY UHDO®
WKV \WH GDVD \MDP

F7KH' D2 SV &RR\ERRN
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: KDWARX@ GD\D DQDOWEY SIRIHWIRQD® SRME® GDUQ IURP FDUP DQXIDRMUHY WDV
RXWD GWS XVRP RIYH J IDQAT Ry R SIRQHHUHG D VMR P HKRGY OWUIRTHG IQR D QVAL
S@H FDMIG BDQ P DQXIDAXUQ) 1QZ KIEK HP SB HHV IRFXV UHBIQBMD RQ P SURYIQJ
TXDOV DQG UHGXAIQ) GRQ YDOH DAG DRAYMEY 7KLY FX@YUH HODEGIG 7R RI\R JURZ. 1OR \WH
RQHR! \WH Z Ry BDAQ) FDUFRP SDQHY 7KH$JIBIDQG' HY2 SV P HKRGY \WDVKDYH BIG\R

AMDULP SURYHP HQW IQ FRAQ) YHEFW DUH UHD@® MDQ H DP SBI R GIDQ P DQXIDRMUQ)
SUCFIS®N DSSTHG \R VRIE DUH GHYHBSP HQW

&RQFHSWD® P DQXIDRXUGQ) LV D SISHIRH SURFHW 5 DZ. P DIWMUDA HQMUWKH P DQXI DRMUQ)
IGRUKURXI K WH AWRFN URRP 1B \R GLLIHUHQAZ RUN ABMIRQY DV Z RUN 1Q SURT UMW DQG H, W
DV IIQVKHG JRRGY ,Q GDVI DQDOMEY GO SURJ UAWHY WURXI K D VHUHY RN AMSV DQG H, W 1Q
WH IR R UHSRW P RGHY DQG YIVXDD DURQY ( DFK VAMS ENHV DQLQSXWURP \KH SUHYIRXV
NS H HPX\MV D FRP SB[ SURFHGXUH RUVHWR! LOARKPIRQY DQG FUHDWY RABXWRUMKH VXEVH
TXHQNAMS $\WDQ DEVIRDPWBIYHOWH GDVB DQDOWFY SISHIRH LY DQDEIRXV \R D P DQXI DRMUQ)
SURFHW / INH P DQXIDRMUQ) DB DCDOVEY H HRX\WMV D VHWRL RSHUMRQY DQG DIWHP SW\R
SURGXFH D FROWMMONRXEXWIVD KLIK BIYHCR TXDOW ,Q DEAMRQ\R GDQ P DQXIDRMUQY 1Q
VSILHG P HVRGY @\H $ J1BI DQG' HY2 SV WHUH LV RQH P RUH XVH XORROKDWADQ EH VINHQ [ URP
P DQXIDRMUQ) DQG DSSMHG R GDVMB DCDOWEY SURFHW [P SURYHP HQW

(DB HP IQ) FKDP SIRQHG VIBMYAFDCSURFHW FRORRO6 3& DV D P HKRG\R [P SURYH
P DOXIDRMUQY TXDON 63 & XVHV UHDOWP H SURGXPWRUSURFHW P HDOVXUHP HON \R P RQWRUDQG
FRQUROTXDON GXUQ) P DQXIDRMUQY SURFHWHY |, \WH SURFHW P HDVXUHP HQN DUH P DIQEICHG
Z WIQVSHALIE @ W WHQWWH P DQXIDRXUCQ) SURFHW IV GHHP HG\R EH IXQRURQQ) SURSH®
© KHQ63& 1V DSSTHG VR \WH GO DQDOWEY SISHIH IWBDGY VR UHP DUNDEG! P SURYHP HOW 1O
HILFIHQR DQG TXDOV ) RUH DP S®! * RRIG!H HRX\WMY RYHURGH KXQGUHG P IGRQ DX\RP DIMG

F7KH' D2 SV &RR\ERRN



\MAWWRISW SHUGDL W YDEEDIWM DQ QHZ FRGH WHEDVHG B\ VRI\EDUH GHYHBSHY ,Q WH
* RRIG FRQUXP HUVXUYH V JIRXS  FRGH IV GHS® HG W FXWRP HY HIKWP IOX\WV DIMU D
VRIK DUH HQI L CHHUILQVKHY Z UM DQG W) W

YUXWH  7HAW YHU\ WH UHVXAV [ RUHDFK LQMUP HGLDWM WWMS LQ \WH DQDOWFV
SISHIOH

,Q CDB DQDOMFY WMV VKRX@ YHUL \KDVWKH UVXOV R HDFK IQMUP HEDW AMS 1Q\KH
SURGXPIRQ R DQDOWEY P DWKHV H SHRBMRQY ( YHQ YHY VP SGI MV FDQ EH XVHXO) RU

H DP S®I DVIP SBI URZ FRXQAMAMFRX@ FDWK DQ HWRUIQ D IRIQ\WDWCDGYHWQ® SURGKFHV D
& DUAMVIDQ SURGKPW7 HVIV FDQ DR GHMPKQH] SHAMG WHQGY LQ GOV Z KIFK P LIKWEH IQ0JHG
DVZDQQIV P DIIQH \WDWKH QXP EHUR FXWRP HUMDQUDRIRQY H FHHGY IW KMRUEDO
DYHIDIH B\ 3 HUIKDSV WDWY DQ DGRP DO WDVXSRQ IQYH DIRQ Z RXG BDG \R LQW KW
DERXVEXVICHW VHDVRCDOW

7 HVW 1Q GD\B DQDOWFY FDQ EH DSSTHG \R GOV RUP RGHY HWKHUDVWAH ICBXWRURXEXWR! D
SKDVH 1Q \WH DQDOWEV SISHIDH 7 HV FDQ DOR YHUL EXVIGHW ®JIE

) LUXWH 7HVW DUH DSSTHG W LOSXW  RXVBXW RUEXVIOHW
®RILF

7 KH DM DCDOWFV SISHIH LV D FRP SGf  SURFHW Z W AMSV RIVMQ VRR QXP HUIRXV VR EH P RQL

\RUHG P DQXD® 63 & DARZ V \KH COMI DCDOWFY \WDP \R P RQVRUWWH SISHTIH HQG R HQG IURP

D EJ SIFWMUH SHYSHAYH HOVXUQ) \KDWHYHY\KIQ) IV RSHIDWQY DV H SHAMG $V DQ
DX\RP DWHG WMAWXIWM JURZ V DQG P DMUHY \KH TXDOW R WH DCDOWFV IV DWXUHG Z \WWRXW
DEEQ) FRWV 7KV P DNHV IWSRWE®! IRUWH GDW DQDOWFY \WDP VR P RYH TXIEND *

HQKDQAQ) DCDOWFV R DAHW QHZ FKD@IQI HY DQG TXHUHV + - Z MWRXW/DRULIFIQ) TXDOW

F7KH' D2 SV &RR\ERRN
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" R\ RX KDYH D GDVBLED GDUN GDWWEDVH WDP [Q) Z W \MUWIE®! GDVD TXDOV $ UH WH GDVD VHW
DURXQG\ RX D P\ WMY ER] IX@R SRWQNDOGDD HURY ,V\ RXUGDWW DQHQIP D Z DSSHG IQD
SIK EOFNER]  UGGBIG Z M GDI LWHI XOUMHY 2 UGR\ RX IHHOINH WH ) RHWY XP S Rl GDWD
ZKHUH\ RXUGDD LV @H D ER| Rl FKRFRDWV DQG\ RX GHYHUNGRZ. Z KDWZ LGKDSSHQ GH W

$UH\ RX DP HP EHUR! D VWHWHG RXWRYHZ RUNHG GDVI WDP WDWEXI@V DQG XQV GDVB M WP V/
WDWBURGXFH HP EDUDWQI GDVD HURY UHI XOUWD" $ UH\ RX DZ DUH WDWRQD R DD
HQI LOHHIAMP H IV VSHQARQ IQQRYDMRQ EXW  RQ HURLY DQG P DQXDCH, HAXURQ * DU@HU

" $UH\RXDZDHWDW VXYH R COWHQIGHHY E\ ' DB MKHQ GDW ZR@G1Q
IRXQGGWDW R DB ( QUILQHHY VDIG HURLY DUH D VLI QUIEDQAVRXUFH Rl EXUORX\W

" R\ RX KDYH HP EDUDWIQI SURGXFURQ CDVB HURY \ RXUFXWRP HUIRXQG RU OFN® GG QRW
I1QG" * DM HURY FDXVH \ RXUFXVARP HY QRAWR \WKAKH DB DUH KDUG \R 11QG VINH WP H\R
IGHQM  DQG Z DM\ RXUMP H RQ UH Z RUN ' DV HUIRWY FDQ FDXVH FRP STDQFH UMN DQG KDYH DQ
RSSRUMQW FRAWYRUWH EXVIQHW EHFDXVH Rl WH GRZ QP H $ QG Z IR GDWB RUZ URQJ
UHSRWV P RGHY WHP VHOHV FDQ FDXVH FRA® EXVIGHW P MENHV

" R\ RX QHHG P RUH WP H RUEXVIGHW NGQRZ BIGI H VR FUHDWM GDVD TXDON YDIEDURQ WMWY ' DD
HQI LOHHY GHDOZ W KXQGUHGY R GOV VHW DQG GLYHWH FXWRP HUQHHGY 7KH KDYH EDFNBIV RQ
WHUGDI® \BVN @AV 6 R WH GRQWKDYH WP H RUHQHU\ \R BIDUY DERXWHDFK GDVB VHWRUFX\WARP HU
VR FUHDW UREXVWBLRGXPRQ GDVD YDEEDWRQ WMW 7 KH\ QHHG KHS FUHDMG) WA \WDWIVIKHIUGDVD
DQG FXVARP HY QHHGV Z MRXVENQJ \BR P XFK \IP H R VHWKS RUEDE\ WRQFH WH JR @/H 7KH\
DOR QHHG KHS DEAQI QHZ WSHY Rl WA |RUMH EXVIGHW DQG DEMMICY WM Z KHQ QHZ. GDVB
DULYHV & DQ GDVI HQIIGHHWY P DNH GDVB AMZ DUBV \WHUD@HV 1Q P SURYIQ) GOV TXDOW \MURXIK
WA

© KDL WHVH FKD@QI HV FRXG EH II[ HG' :© KDVWDUH \WH EHQHIW Rl VKIQIQ) D @ KWRQ GDWI DQG
UHGXFLQI HURWY 1Q SURGXAIRY'

7KH IRBZ Q) Z KM SDSHUGVEXWHY KRZ VR P DNH HP EDUDVWAQI GDVB HURY D WIQJ RI \WH SDW
© HZ IOABWZ WK KRZ GDVI HQJ LQHHLY DUH FKDE@HQJ HG R XQGHWABQG WHUGDWD DQG DV D UHVX@V
QHHG KHS LGHQWMA LQI SUREGP DWF CDWI UFRWGY © H Z IMDOR GVEXW KRZ \KH YDW\P DIRUM R
DB HQI IGHHWY DUH VR EXV \KDVWH. GRQVWWQRZ RUKDYH WP H VR Z UMM GDVD MV \R 11QG DD
HURY  H Z LOKHQ FRYHUZ D\ V GDVB HQJ LQHHWY FDQ FUHDW DXVRP DWF GDVI MW DQG D SURFHW
VR I HDN H MM SURGXPURQ\MN Z KHQ QHZ GDVD FRP HV 1Q $ QG JLYHQ \WH FRP SB[ W Rl G
Z H Z I@EVFXW \WH QHHG | RUEXVIGHW GIYHOGDUD WA

F7KH' DR SV &RRN\ERRN



o 0 RUH,QQRYDURQ® 5 HEXFIQI HURWY HIP LODWV XQBOQQHG Z RUN WDVBXQ GDI \MDP
P HP EHWY/ ILRP WHLUKLI K SURUMY DQDOWFY GHYHESP HOADMVNY $ Q HOMSUVH FDQRAGHUYH
YDOH IURP W GDVI XQBIWY GDVI HQJ LQHHLY FDQWEA | RFXVHG RQ IQQRYDMRQ

o 0 RUH7UXAMDQG 8 QGHYABIQAQ © ( WRY XQGHUP LOH WKWWIQ GDVB DQG \KH GDWB \WWDP | HW
FRQILGHQFH P HDQV B GDVB GUYHQ GHRIMIRQ P DNQJ 1Q RWHUZ RUBY HP RIRQD® EIDVHG
GHAMRQP DNQJ 9 DEEDW) \WH GDVI FXARP HY XVH KHSV HQUXUH WHUWKWWY

o /HWBWHW® ( WRY FDQRFEXUDADQ. P RP HQW7 KH IHHIR) Rl FRQIOXRXY D LHW IV
XQKHD®\ IRUWDP P HP EHWY DQG UHGXFHV \WHLUDELDN VR UHD] DQG HQR WHUZ RUN + DSS\
DQG UHDY HG SHRS®! WIQN P RUH FBDU® DQG FUH-DWHD

o/ HW ( P EDUDWP HQW ( WRY 1Q GDI DQDOWEY \MQG W EH YHY SXETE : KHQ GDVD HURWY
FRUXSWIHSRWV DQG GDVKERDUGY IWFDQ EH KLIK® XQFRP |RUBE®! IRUH P DQDIHUR! \WH GDVD
WDP  $VHP EDUDWIQJ DV KDYIQJ \ RXUP MIEINHV KLI KO KWG LQ SXETE I\ P XFK Z RWH 1L WH
HURWY JR XQORIFHG ,P DI ICH 1L \WH EXVIGHW P DNHV D FRA® DQG FUMFDOGHFIVIRQ EDVHG RQ
HURQHRXY D\

% )4 0 el 7 ( 7 . 3 )1 e

7KHCDWWADP P D VRP HIP HV IHHOW Z RUN SURGKPWA XQEHUD P IELRVFRSH | \KH G GR\V 2RI 2
XVHY FDQ R\MQ\MQIP P HADMD %6<MGHW XVHY DUH H SHW IQWHUGRP DIQ DQG Z LORWMQVHH
SUREGP VIQ G Z W RQD D JOQRH |\ JHGHID® DQXCBBDVDQIW SHUHGAH IRUKH CDW\MDP \R
DO DERVDDOURY HURY IURP W IQMEDIDQG H WCDCRXRP HY

0 ~>P3 . (

" DB FKDQI HV FROIXRXVD DV IWEZ V \KURXI K WH
VIVINP DV FDQ GUIVRXVR WBAYAFDODQIH GH\ GDW
QI HVIRQ DQG SUHSDUDMRQ DORUKP V' DQG QRAP HHW
EXVIGHW BTXIHP HOV 0 DOXDOMANY R GDB IV
SHURWP HG\AMS B\ WWMS B\ D SHWRQ 7KLY SURFHW \MQGV
VR EH H SHQLYH DV BHTXILHV D SUHARXY UVRXUFH VXFK
DV D G HQJ IQHHU VR H HEXAM WMATXHURY RQH DVD
WP H 0 DQXDOMAND FDQ DOR EH SURGH VR KXP DQ HURU
DQG IV RAMQ\RR FXP EHYRP H\R UXQIBTXHQ®
&KHNGQ) SUIRGXRIRQ GO P DQOXD® RUGRADWDT@Y D
UHFISH IRUIDIOWH + RSIQ) \ RXUPXVRP HY Z LOQRWIQG
SUREBP V 1Q SIRGXPIRQ LY QRWD VMDIMI\ & KHAN GBS

Z W VREDH QRAD SHYRQ

0 ~?P$ 3

" DA FKDQI HV FRQIQXRXVO® DV IWEZ V\KURXI K WWH W VP DY FDQ GUVRXVIR| \ATAVAIFDO
WDQIH GH\ DWW QI HAIRQ DQG SUHSDUMRQ DORUKP V' DQG QRWP HHWEXVIGHW UHTXILHP HONV
0 DQXDOMAIY R GBIV SHIRP HGVMS B\ VIS B\ D SHYRQ 7KLY SIRFHW WQGY \R EH

H SHQULYH DV MHTXIUHV D SUHFRXY UVRXUAH VXK DV D GDVB HQILGHHU \R H{ HEXM WMATXHUEN
RQHDW WP H 0 DQXDOMANLY FDQ DOR EH SURQH \R KXP DQ HURUDQG LY RVMQ\RR FXP EHYRP H
R XQIUHTXHQ® & KHANGQ) SURGKRIRQ GDMI P DQXD® RUCRWIMDAV D UHASH IRUIDICIA
+RSIQ) \ RXUPXVIRP HY Z LOCRWIQG SIREGP V 1Q SIRGXRIRQLY QRAD DA\ & KHAN DD Z AW
VRWZDH CRWD SHYRQ

F7KH' D2 SV &RR\ERRN



< RXUGDW SIRYIGHY RFDMRQD® JLYH\ RX IQUXIHIFHQADQG HYHQ IQFRUHAVRUFRUXS\MG GO * HW
XVHG VR W, | \ RX GR GRATXIEND 11QG \KHVH SUREGP V/ 1O\ RXUSURYIGHY GDWD DQG JLYH \KHP THHGEDAN
WH Z QFRQIXD® FDXVH SIREGP V/

0 ~@4 - $ N % Y
FKDUDRAMUMIFY R HYHY GCDWB WWE®! 1Q \WHURW DQ] DWRQ

" DI HVSHAD® GHZ CDW VD P\ VIY

7KH FDQWGHQ, REYIRXV

SUREGP V/1Q YDURXY CDMB VRXUFHY MWE. GRNQ) DVWKH GO $ D HQJIGHHUP D\
G-D W GR HQV R GVFUAM CDWVHW 7KH CRQVKDYH D MHRY R WH EXMQHWMIQ
\WHUKHDG\R P DNH MG P HOW RO G < HWKH GDVY GHHGY \R EH YDIEDWG IRUXVH

0 ~AP4 4

" DI 7HDP VR\MQKDYH\RR P DQ. \KIQJV RQWHUR GRUDANE XVRP HY DU
DWNQJ IRUQHZ CDW SHRS®I QHHG TXHWIRQY DQVZ HIHG DQG WH \WRK ABFN LY
EDUHD LXQQQ) ° CDMD HQJ IQHHWY GRQVKDYH P H\R FUDM\MAV 7KH KDYHD
EDANBY IXOR QHZ FXVIRP HU

IHDMUA RUGDID BTXHAV DQG WH JR \R ZRWN HYHY GD\ NGRZIQ) \KDWKH,
Z ROVDQG FDQWP HHWEXVARP HUH SHRBAIRQY

0 ~BP) 4 3 loc} Q o 6 $

7 R XQGEHIABCQG \WH \IP H FXGAK \WDWEDD HQJ IQHHWY | DFH DQG KRZ. IVBUYHQW\KHP 1URP \MMITY \KHU
AW VXIEHQ® Z H FDQ\KIQN DERXVMKUHH FDWU RUHV RN CDW\MAN XMQJ @) XMIFV DV DQ DQDEI\
AW QN YW VHP DQIF WV SUDIP DI ,Q@UXMIFV 6\ QY 1V\WHWMG R VHQOMFH AKPMUH DQG
JUP P DUX®V:  KI®I SHRS®I FDQCR Z KDWKH Z DQAZ W OQIXDIH DQGP DO R\WWQGR W QI KHSV
RECDY OQIXDIH XVHY XQEHYABQG KRZ \R RUDQ} H Z RUBY\R P DNH\KH P RAWVHOH

2 QWH RKHUKDQG VHP DQIFV IV \WWHWXG. R \WH P HDQQJ R VHQMQRHY 7 KH VHQIMQRH 2& RBUBIMW
JUHQIGDV VBHS I XURXVD® P DNHV A QIEFVE VHQVH XV P HDQQIGMWY 3 UDJ P DAY \BINHV VHP DQIFY
RQH VAMS [ XUKHUEHFDXVH IMWAMGHY \KH P HDQIQJ R VHQMGFHV Z WKIQ D SDMFXOUFRQM W

/ Y DSSO KV IG-D IURP @ XIMIFV VR G HQILGHHUQ) FKDBIQIHV

e 3 I 0 4 = Q

Q 53 Q ¥ [ N
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0 ~CP$  # 4 . # 7 )

) IGD@ GOV \MDP V P XMAABW/P DADQG TXIEND DGG P RUH FRP SG GO MW RYHUWP H

" DVD IV QRUARME $V WHIUWWDP V JURZ DQG GDWB FRQGMRQY FKDQIH WH P XVWFRQUOXD@®
DGG DQG P RGN WHUH] MY GDVIEDVH SURILBN DQG WMAVXIWMY

" DU HQIIQHHY | DFH DQRKHUFKD®IQJ H
XQGHYADQEQ) Z KDVWAMV DUH QGHHGHG DQG
FRQLIXUQY \KH SDUDP HAMY R WRVH \MAV 7 KDW
NORZ BIGIH LV R\MQIQWH KHDGY Rl EXVIGHW
XVHYRU DW6\WZ DBV +RZ GR\ RX JHAKRVH
IQAVIGXDY IQYROHG BRSHGIQHDW" +RZ FDQ\ RX
VKDUH \KH UHVSROUELDIV R HAVEDD \WMNEH IQUIRQY
DQG FRQILIXUMRQY Z W SHRSBI Z KRNQRZ \ RXU
EXVIGHW FRQM \WKH ERWV + RZ FDQZ HHP SRZHU
\KHVH QRQ \MFKQIEDCSHRS®I \R FRQILI XUH MV

0 ~DP- $ !

" DW\RDP V\RED. R\MQRU DQ} H\WHUGDS Z DUHKRXVH RUGDWD ONH
QROHY / / DQG/  7KHOHYIHHD® BHHAR GLUHHQN
VABUHV Rl GDIU SRFHVWIQI ARUDIH DQG DFFHW 7KH (OP 1 DQG
VSHALEV R \WHVH O HY FDQ YU VRP HZ KDWEHSHQEQ) RQWH
FRQM VDG \KH VSHALLE GDWY Z DUHKRXMIQ) DSSURDFK EXVKHUH IV D
JHQHUD@ HG GHVAISIIRY
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e / 2SHINRQDO DI/DHU2' / 7KH6RXUH O\ HU 7KLY IQUDADN HUY Z KHUH \KH DI
H \MDRMG ILRP YDURXY VRXUFH VA VP V' VIXFK DV RSHIMRQDOEDIMEDVHY H \MEDAIBN Z HE
VHYIEHY RUKILG SDUW M VP V IV SDFHG

o / ,QMWDIRY/ DHU/ $ORNRZQDV\KH +DP R DIRQ O HURUKH 7 IDQVRWP DIRQ D\ HJ
" DIBIURP GLIHHQWRXUH Vi VAP V DUH FBDQHG WDQURWP HG DQG QM) UDMG

o | $FHW/DHU$/ 7KH3UVHQBIRQRU,QRP DIRQO\ HY 7KLV IV \KH O\ HAKDAXVHY VHQG
DSSTFDMRQY \R IQMDAVZ M 7 KH GO LKLY @\ HUY XVXDE® R DQ] HG QR IDAV DQG
AP HMRQY 7KLY O HULY Z KHUH EXMGQHW XVHY IQMIDAZ W G- RAMQ\RURX K UHSRAITY
CDVKERDIEQ)  DQG DQDOWFY\RRY ' DU 7 HDP V1 DFH VSHFLLLE FKD@IQ) HY IQ XQEHIABQAQ) DQG
WY DB IQHDFK @\ HU ) LAMKH. P XMAHQUXUH WDWADFK @\ HUKDV QRACKHUAMG BVNRU
P DQIGIGEDW IRP SUHVIRXV SIRFHMQI 7KH P XWWADOR HQUXUH WDVWEDD SURSHAIAY P DWRK
EXVIGHW ®J E IQHDFK @\ HU ) RUH{ DP SBI DQDSSIFMRQP D H SHAW P IGRQURZ VR CDW\R
DUYHIQ/  9LDWMIY SEDVH P DNH VXU \WDWKH FRUMPTXDQIMY RN GDIB DUYHGIQ/  DQG\KDW
WH VDP H TXDQIWV IV SSVHQAQ @\ HY/  DQG/

0 ~DP6 $ % 4 #

" DVD ( QI LQHHLY DGRSWYDURXY GHYHBSP HOADSSURDFKHV 6 RP H Z DWUD@GUYHQ \WMDP V GHHG
SUHFLVH VSHFLLEDWRQY DQG VKDUHDE®! WMALHVX@DUNDRN VR SURT UV \WURXJ K YDURXY
GHYHBSP HABKDVHV 6 RP H WDP V DUH WH RSSRVWM WH. DUH LQ IX@KHUR P RGH iZ RINQJ
QIKWDQG GD\ W DGG QHZ. 1HDWUHV DQG GDVB MV DQG UDSIGD 1l DQ. SUREGP V' 5 HI DUEBIW
R \WH DSSURDFK ERW WDP V P XW\EVFRYHUGDD SUREGP V IDSIGD DQG 1], \KH HURWY R
GHOYHUYDOH R WHUFXWRP HY RQWP H 5 HI DUEBM/ Rl \WH DSSURDFK HYHY GDVB \WMDP
QHHGV D P RUH HIHAYH DQG WDSIG P HIRG \R \WWANED\D

0 ~EP7  $ 4 3 0 e

* DB ADP V DUH R\MQ FRGAHUHG DERXWXQRIQ) CDD\MAN GXUQ) \KH SURGXRIRQ SIRFHW © LOKRVH
MMV FDXVH SHURWP DGFH SUREGP V' & LOKH FDXVHP H\RP IWP\ 6/$" ' DWW HQIIGHHY DOR GRQW
Z DQVWR CXSTFDM GOV 1Q RAHUM AP V IR XQWMAV \KH GHHG\WH CDUD \MAV AR IXQIQ\WH
SURGXRIRQ COWWEDVH TXIEND DQG Z W @Z 1P SDPW7 KH. Z DOMR XQGHYADIQGE \WH \RMAATXHUHY FEDLD
DQGVHHWHP 1Q\WH CDBEDVH H HXARQ@J VR\KH FDQ TXIEND \INH \WH EFVWDRIRQ

0 ~FP$ , 3 ! $ 7

' DI 7HDP VERN DAMP HV \R' DB/ IQHDI H FOSDEIOIAY R KHS UHGXFH SURGKRIRQHURY ' DY
@HOHDQZHY
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TXHAIRQY @H 2 KHUH IV \KLY DWW FRP IQJ IURP DQG Z KHUH IV IWIRQU" 3 ' DB/ IQGHDIH IV\KXV D Z D\ \R
GHVRUEH \WH DB DAHW IQ DQ RU DQ] DR W/ D GHVRUSUIRQ XVHG \R KHS COWD XVHY XQEHWARQG

Z KHH GDW FDP HIURP DQG Z W D G FDBE \WWH FROMOAR VSHALLE CDIW\BEGN RUIBN 7 KHVH
UHSUAVHQUNATAE EGHSUQW IRV RXUGDWD Z KIFK DUH YDOIDE®! EXWQUXIIIEHQA7 KIGNR VY Z D\ 1L\ RXU
KRXVH IV RQIILH \ RX GRQWZ DR J R \R \RZ Q KDODQG UHO RQMWKH EGHSUQI R \ RXUKRP H\R
XQEHYADQG EHIHUKRZ \KH [UH FRXG VSWDG < RX Z DONEHMARY IQHYHY RRP VR\ RX FDQ EH DBIWG
TXIEND \R DYRIG GDP DIH ' DM/ IQHDIH LV \KH EGHSUQWR \WH KRXVH ' DD 7 I 1V \KH VHWR! 11LH
GHMARY VHQAQ) \ RX QDY IQ UHDOIP H < RX QHHG ERI \R SURYIGH \WH FRP SBAM SIEWUH ' DI

1 \QHDIH DBGH LV IQUXIIFHQAR SURGKFH HURUIUHH CDII

0 ~>; P# $ 6 4 & 3

VP H FROVXP 1Q) \R Z UM GO MMV IURP VAWK MY P XFK B/ Z RIN\R UHILGH D \P DOXP EHUR
SUH FRGHG \MAV \KDWP Y \WH B W\ P XFK P R Z RIN® 1L GRWP SRMEG! IQ\WH WD RG° \R

P DQXD@® FUHDM D EOQNAVR UHBIYDQARMA \RDWADQ DBIWY RX Z KHQDQ \MIQJ JRAVZ IRY 0 DQ CDWI
A QI DQG VHP DQIF \MAV FDQ EH FRQILIXUHG IQAMDG Rl FRGHG R JLYH \ RX \KH GHAHWDL WMWY
FRYHUDIH 7 KHUH Z 1OD@ D\ V EH GOVB MV WWDWDUH XQTXH R\ RXUQEBAMY  FRP SDQ. RUGRP DIQ

© RXTQW RX @H P H\R IRFXV RQ\KH MV Z KHUH\ RXUNMDP  FDQ DAG XQTXH YDOH!

$ + $ / 4 ' & 4 X & % %Y

,P DUICH KDYIQ) D VIP S®I DQGIDWAZ D \R J HQHUDWM DQG H] HRX\WM CDMD TXDOV WAV Z WKRXVWKDWEI
DX\RP DIFD® : W' DR SV 7HWHQ \ RX FDQVD\ JRRGE\ H\R WARXV DQGUP H FRQUXP 1Q) P DQXDO
WWBURFHWHY © H GHMI GHG 7 HVIV HQWR EH VP SB! IDWDQG KLI KO HIELHQA, WDXRP DY \KH HQIUA
W SIRIEY  WMAIHGHINRQ DQG H HRXRQ SIRFHW IRUB 4/ GDBEDVHY VDYIQJ \ RX YDODE®I P H
DQGUAVRXUFHY © W' DVER SV 7HWWHQ \ RX FDQIRFXY RQZ KDWP DAY P RAV GHIYHUQ) WKAKG
IQUIKVWR\ RXUPXVARP HY  Z KIBI 7 VIV HQ HQUXUHV DM DFFEXUDR. DQG TXDOW

" DIBR SV 7 HVIA HQ FUHDWY WH \MUP \/ DQG FRQGMRQY R \ RXUGDD FROMPVE, DX\RP DIFD®
JHQHIDMICY YDODE®! COW WMV Z W QR FRAQ) RUVAUSVZ UMY * DR SV 7 HAW HQLV\ RXUIR \R
( DV %0RQ IRUGDIBEDVH GOV TXDOV P RQVRULR DG DQRP DO GHMAIRY 7KH SUIRGXPW
ANHDP @HV \KH HQIUHA MY SURFHW 1URP WAMAEHYHBISP HOAKURXJ K WM HRXIRQ P DNQJ W
D EWH HWRIGHQIA DQGUHAIR DQ GO HURY RUDQRP DIV

" DER SV 7THW HQ' D3RI DQGUDG' D' HWRRLYY

" DB SV 7 HVW HQV ILANARS LV \IR SURI B! CDVY DQG SURGXFH D SUHAVH XQGHYARIQAQ) R HYHY
\DEGI DQG FROP Q ,\WBRNY DWW GLIHUHQAED FKDUDRMIMIPY \KDVWKDYH SURYHQ FUMFDOR
GHYHBSIQ) SUDRIFDOEDW WAV UHI DLEBMY R \WH DB GRP DIQ 7HW HQWHQSHURP Y %0G
" DI GAMRIRQWMV SURVIGQ) HDUD Z DUIQ)V DERXVEDE TXDOV MXHY IGHQI [Q) RAGHUICDT
DQG HQUXUQ) CDVY DUH R \KH KLI KHVATXD@Y 7 KH VAHQIW R \ RXUGD GUYHQ GHAMRQY IV
QUHA® SURSRMRCDOR \KH TXDOIVR \ RXUCDD © WK 7 VIV HQ Z H I XDUDQMH \WH OWHUVR\ RX
FDQFRQIDD® UHD RQWH GO LQKH GDWEDVH GH P\ AUV \ RXUGDAI DQG VSRW

FRP SB[ CDW  Z MRXVARH QHHG\R Z UM \MAV

" DIBR2 SV7HWHQ' D 4 XDOV 7 W& BDMRQ DQG ( [ HAXIRQ

7 HVIY HQ SURGXFHV DQG H HEX\MY WMV \KDAYDEEDM CDVY DWHAWDQG LQ P RIRQ GXULQ) DQ\
SIRGXRIRQ SIRFHW ) IRP CD\B IQIW WDZ. 1RWP \R FBDQHG DQG SUHSDUHG CDW VHIW 7 WV HQ
HOUXUHY U RUIRXV \RMAIGY SURYIGIQ) DQ H WD @ HUR' FRQIIGHGAH 1Q\ RXUGDWY GUIYHQ GHAMRQ
P DNQ)

F7KH' D2 SV &RR\ERRN



2 QH R WH ADQERXAWHDMWUAV R ' D2 SV 7 HVAY HQ Y WH SRZ HAR DX\R J HQHUWM COD \RMV

: WWDEDY R QMIFVWAMA DXRP DIFD® JHQHIDMG EDVHG RO SURIEY DT 7HWY HQ

VP SOUHV \KH\MALDY SURFHW/ DQG VDYHY YDBDEGIIP H 7 KHVH RV UHTXIUH P 1P DARUQR
FRQLIXUDMRQ \INQJ \KH KHDY\ QU RXWR \ RXUKDQGY VR RX FDQIRFXV RQZ KDAP DAY °

H DRI IQUWI KW IURP \ RXUGDID

7HWHQDIRRIHY  EXVIGHW X! GO MV \KDAZ W P IQIP DAFRQLIXUMRQ FDQ EH XVHG IRU
P RUIH PXVRP [ HG\MAV 7 KHVH WMV DEBZ. XVHW \R FXOMRP 1] HWMICY . SUIRRFRY \R IIVY/SHALLE
EXVIGHW UHTXILHP HQW Z W D 2II@IQ\WWH EOQN P RGHORIHIQ) D SHUHAVEBIQG R VSHHG DQG
REXAEHW IQ CDB MY 7 KHVH WSHY R WMV HQUXUH\ RXUGDUD GRARQD P HHAW J HOHUDOTXDOIV
ABQEDUBY EXVIDOR DIIQV Z W\ RXUXQTXH EXVIGHW GHHGY DQG KBV ' DIB\MZ DBV ZKR P Dy
NGRZ. P RUH DERXVAKH EXVIGHW/ \KDQ D G HQILGHHU FDQ TXIEND FKDQJIH D VNI \R DEMWAKH
SDUDP HMY R D DD \MAN Z AKRXWARAQ

" D2 SV 7HW HQ) HDMUAV 6 XP P DU

" DR SV 7 HVIAY HQ DX\RP DUFDE FUHDW GDVD MV DQG H] HEXW \KRVH \MMVIV 1O\ RUGDIWEDVHY
VDYIQ) \KH UAVXEV 7 HVA HQLY P RUH \KDQ IMVAD \RROIM/\ RXUNDAMI IE SDMZHULQ CDYLI DI \KH
FRP SB{ ZR@R GO TXDOV DQG\MAIY) 7 00MAQ7HVW HQ  WH SHUHPVWEGIQG R DXVRP DIRQ
DEDS\WELDW DQG DFFXUDR 7KH FDSDEIGIAV R * DMBR SV 7 HVAY HQ DUH VXP P DU HG IQ\KHVH

$ % 4 >@

2 f2 # g% 4 >>

X " & /$ % W/ /[ 0 [ 4 7 *

6 R DU KLY Z KIW SDSHUIRFXVHY RQWH [P SRABGFH R \MMIZ) GOV LQ GDWEDVHY DQGKRZ * DR SV

7 HVIV HQ FDQ HIDE®! UDSIGWMABHYHESP HONDQG H HRXIRQ + RZ HYHU \ RX YHY @HD XUl H P DQ\
COW\RRY [QIRQNR \WDVWEDIVEDVH DG EH RQGGWDVWEDIEDVH 7KH P D\ IGFOGH 7DBIG $] XUH' DU
) DARY * OH ,QRUP DIFD ' DIAIENY $IUGZ 7HAIY 7RRY RKHU( 7/ 7RRY DQG2 UKHADRY

" D6 AHQRH 7RRY ' DKERDG7RRY EXANHWARUAY VHYHY HYHOPXRP \BRY' \KH SRMQIDGDANY
YHY BQ 7KHVHVRRY Z RUNVRI HKHUR \BNH GO IURP W VRXUFH DQG GHIYHUMIR \ RXUPXMRP HY IQD
IRP \KH FDQXVH

: H FDOKDW XQARRIEDW DAWHP EQ @H D" DWF- RACH 1$ QG MWNH G IO\ RXUGDWEDVH \KH
CDWDARW\KH' DT - RACH. DG \WH \MPKQREX IHV \KDWP DNH XS WH' DWB- RXUGH.  DOKDYH \R EH
REVHYHG \MMG DQG YDIEDWMG R HQUXUH VXFFHW 6 XFFHVWIXO DU - RXUGH V\MDFN DQG P RQWRUDD
GIYHY R \WH CDI \IDFN 1URP CDWD\R \RRY \R VHYHWY \R FRGH DFIRW DOFWFDAEP HOMMRQYY $ ' DI
-RAGH VXSSOV UHDOIP HBAVHY DQG DBIW RQVBWMP HY SURFHVWIQ) GXUNRQY WABVXOY
\WFKQRBU\ DQG\RROABM  DQG LQUDIKPXUA FRQGMRQY DP RQJ RKHUP HUEY W \KLY IQIRUP DIRQ
AW \MDP VZ LONJRZ 1L HYHYWIQJ IV IXQQIQ) RQUP H DQG Z MKRXVWHURY DQG [P P HADWD GHRMPWKH
SDUW \KDWEGQW
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,Q\WH LOMUMRQ DERYH Z HVHH DWSIEDO DU - RXAGH DQG\KH ABWMY R Z KDWY Z RINQ) DQG GRW
ZRUNQI DAURW DOR! W FRP SRGHQV ) RUHDFK FRP SRHQM\Y HWHQIDOR FRP SDUH \KH FXUHQNATAM
\R\WH H SHAMG DA RUKH' DV - RXUCH, [V 2H] SHATMRQY 2 DWAYHY VAS 1URP VRXUFH \R YDOH
GHIYHY DRIRW P XQB0I
1P HMRQV IQFOGQ) \WH) LYH 3IQW/ 2 | * DB - RXDH V

SFURW 7KHB\MSV &KHAN5 XQV 2 WBHU2 | 2 SHIRQY 6 FKHGXBN

" RZQ7KHB\BFN 0 RQURUO HWEV/ RIV$ QG &R

" DI$VE HVWO DIEDM' DD} 4 XDOIV $ X\RP DIFD®

' DIB,Q8VH 7THWIKH5 HVX@V2 | 0 RGHY 9 IVXDD DIRQY' HIYHY $ QG 8 ) DIRQ

BN % P# % ! 2 Q Q

© MIQD' DI-RXGH \ RX GHHGWR P RQ\WRUD FRP SB[ VHUHV R ISV IQ DQDRIYH DRIRQ RIHOMG

Z D\ \R YDIEDWM WH UHVX@Y\ RX GHIYHUR\ RXUPXMRP HY $QG\ RX GHHG\R EH DBUWHG 1Q UHDOIP H

Z KHQ FUMFDCH SHABARQY DUH CRAP HAV Dl MKHQY' DR SV 2 EVHYDEID SURGXPWHCDEGBN \KLY

" DI- RXACH P RQWRUQ) DQGDBINGY ' DUbR SV 2 EVHYDEIDY 1Y G GHG VR VHDP GO H) DRV
ADAYY GHBL® DQG\MAWBHVXOV IQFIAQ) \WWRVH SURGXFHGE) ' DR SV 7HWHQ IURP HYHY ' D
-RXUH  Z MW CR FKDQIHV \R FXWHONREY DQG SIRFHWHY DQG FRP SDUHWHP \IR H SHRATMRQY DQG DBLW
Z KHQ YDUDGFHV H, MW D@Z [Q) GOV \WDP \/ \R XQGHIABIQGE \WH FXUHQAATA R HYHY ' DB - RXGH
HOMSBUH Z IcH
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) RUFRP SBAM ' DD XDON7 MY R GDEDVHAVDFIRAD DB RXGH \ZRWVSHVR\MANDUA GHHGHG
7KHIWAWSHQFOGHY  DIB4 XDOIN0 HDVXUHP HOHV 7 KHVHIVNGFOGHEDWSIRIEY @HDIH DG
'EDG CDWLCHMAIRQ WMV 7 KH VHARQGWSH IHDUMUAY $ AIYH ' DUB 7 VIV IRUYDEEDIY DB IQP RIRQ
GXUQ SUIRGXAIRY 7 KHVH DU RSHIMRCDOEDW \MAV Rt GDB IQUZ. FBDQHG DQG SUHSDUHG IRWP V

Z WIQ EWEDVHY $V GHVAIEHG DERYH ' DUl WAKHQY 7 WV HQ SURGXPWDQKHS \ RX FUHDWM DQG
H HPX\M ERK NGBV R \AMIV DX\RP DIFD® Z W QR FRAQ)

7RHQDEG!" D4 XDOV 7 I RQ” DI, Q8 VH D VROMRQ VKRXG LQMIDPVZ MW GO \RRY DQG
WHURXEXW DQG DBZ. IRUPAMEP [} HG RIMQ CRP DIQ VSHALLE EXVIGHW\MAN 7 KHVH IGFOGH ERK
EXVIGHW IX®! CDWB WMV DQG PP CDB\MAV DBl LFKHQ RITHY DCRKHMAEHYHBSP HONDQG
H HOAIRQ SIRGXPAVFDIG' DR SV $ XVRP DIRQ \WDVWHCDEGN \ RX \R EXIG DQG H HEXW \MHVH WSHY
R WMV TXEND DQG HM®

P SRUBO® DQ \AVIV\WDVDUH GHYHBSHG DQG H, HRXAMG HWHUIQ 7 VIV HQ RUS XURP DIIRQ DUH
DX\VRP DIFD® FROPMGE\ ' Db WKHQ' DMBR SV 2 EVHLYDELDW DQG FRP SDUHG\R H SHABARQY
KHGIQ) \R SURYIGH D FRP SBIM YIEZ R \WH ARV R HYHY ' DI - RACH

#

7KLY Z KM SDSHUGVEXWHG \KH GHHG IR DX\RP DUFD® J HQHUDM DQG H HEX\WA DB TXDOI FKHANY \KDW
IGHQIM HWRY 1O\ RXUGDWI EHRUH\ RXUPXMRP HUILQGV\WHP © H QVEXWHG \WH GHHG\R \MANEDD
GXULY \KH SURGXRIRQ SIRFHW QUHAG IQ\WH GDWEDVH ;- H DOR GVRXWWHG HQILGHHY YDURXY
DSSURDAKHV R XQEHWARIQEQ) WHUGDW DG IGHQIN Q) SUREGP DIF DB BWFRBY ) ID® Z H\DOHG
DERXVWKH FKD@IQIH RN HODE@R GDMY HQI IQHHW \R H SDQG IURP DX\RP DUF GO WMV R D QAR
FRQLIXUDE®! IL@QWH EQQN GO MMV
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" DR SV7WDIAD [ & RRNHYV
B\ 0 INH %4-DYHYRQ

A*5(' (176 $1' 722/6
T FXSEXWHU URRP \WP SHIDMUA
t FXS EIRZ QVXIDU
T FXSKRQH
1 \EVS YDQ@ H WDFW
$ OUHHIIV
t FXSV DOSXUSRVH I@XU
$  WSEDNQ VRED
$ WS\DW
1" DR AQOP RQ

i ED R WDICPI[ CDUNFKRFROW GUHG IXIWFDQG EIW QXW DUH DO
JRRG KRRV

 QAKRIRQY

SUKHDRYHQW ) / LQH D EDNQI \KHHWEZ W SDUFKP HQMBDSHU

,QD OUH ERZ OFUDP \RI HKHUBXWHUDQG VXJ DUXQUOD KWDQG 13U 1\

%DWOKRQH  YDQ@ DQGERK HIJV DEAQ) \WH HIJV IQ RGH DWD \IP H

,QDP HAXP ERZ OZ KIMNWRI HKHUIBXU EDNQJI VRED FIQLDP RQ DQG\VDWV

: RUNQJ B\ KDQGRUDVD BZ VSHHG JUDGXD® IGFRSRUDW IEXUP I \WUH IQR
KRQH P I[\WUH

6 WIQWDICP I

6 KDSH FRRNH GRXJIK IQR  IGFK EDQY DQG SOFH RQUR SUHSDUHG EDNQI VKHHW
®DYIQ) DERXW LQFKHV EHE HHQ HDFK FRRNH VR DBZ. |RUWH GRXIK \R
VSUHDG

%ONH IRU P IOAMY XQIMFRRNHY DU JRGHQEWRZ Q

&RRORU P LOXAMY RQWKH EDNQI VKHAWKIHQWDQVIHUVR D Z [LH UDFN\R FRRO
FRP SBAMD

0 DN\HV DERXW CGR| HQ
FRRNIHV



$141/03% "' ). %8R). "

<HDW/ IR SURUVR \WH DGYHQAR $JIBI' HYHBSP HQAD IUHQG R P IGH Z RINHG DV D UHBDVH HQ
JIQHHU + IV FRE Z DV \R HQUXUH D VHDP G EXIES DQG UHBDVH SURFHW IRUKH VR DUH GHYHBS
P HQAMDP  + H GHVLI QHG DQG GHYHBSHG EXIGV VFUSW IQABMMRQ SURFHGXUHY DQG P DQDIHG
\WH YHWRQ FROWRCDQG MVXH WDFNQ) Vi AP V + H SO\ HG D P HDQ P DQERTD DWARP SDQ)
SDUHAV \RR

7KH URBI Rl UHBDVH HQIIGHHUZ DV DQG ALY FUMFDOR FRP SBAD) D VXFFHWIXO/R\E DU
UHBDVH DQG GHS® P HOMEXWDV WHVH\KIQIV IR P\ 1UHQG Z DV YDOHG M/ \KDQWH VRIE DUA
GHYHBSHY ZKR Z RIHG EFMGHKIP  7KHWIQNQ) Z HOAVRP HMQ) @H WY+ GHYHBSHWY
FRX@ P DNH RUEUHDN VFKHGX®N DQG \WDWALHA® FROUEX\MG \R WH ERW®P @H 5 HBDVH
HQIIQHHY RQWH RWHUKDQG Z HIH GHYHUQRIFHG XQBMY VRP HKMIQ) Z HOWZ IRQ) $V\ RX

P UKW XHW IQWRVH GD\ V\WH IRE R UHBDVH HQJLQHHUZ DV FRP SHOVDWMG B J HOHIRX\VO
\WDQ GHYHESP HOAHQILQHHU 2 IWQ WH EHVWBHRS®! YIHG |RUSRVMRQY 1Q GHYHBSP HOAZ KHUA
FRP SHQUDIRQ Z DV EHWHU

F7KH' D2 SV &RR\ERRN



2)3). " & 245. 98

7RED. \WH IRWYQHV R UHBDVH HQIIQHHY KDYH IWHQVKDLS® ,Q FRP SDQHV WDVWDUH [P S
P HQIY ' HY2 SV\KHH IV GR P RUH 1P SRUBQMSHYRQ WDQWH UHBDVH HQILQHHU 7KH IRE W8
KDV EHHQUAQDP HG' HY2 SV HQILGHHUDQG WY RQH RN \WH P RWKLIK® FRP SHQVDMG SRVIMRQY
LQWH IHT R VRVE DM HQIQHHUQ) $ FFREQ) R VDDW VXWH V H SHIHQFHG' HY2 SV
HQIQHHW P DNH M ILXUH VDOUHY * HY2 SV VSHADDAV DUH VR KDUG \R 11QG \KDWILP \/ DUH KUK
SHRS®I Z MRXWFR@ H GHIUHHV 1L \KH KDYH \WH U KWH SHUHGFH

: KHUDV D UHBDVH HQIIQHHUXVHG \R Z RINRIT 1Q D FRIGHUWQI XS BRVH HQGY WH' HY2 SV
HQILGHHULY D KUK YIVELON URB! FRRUBCDI \WH GHYHBSP HOMMWV, 7 DQG RSHIURQY
IXQRMRQY I D' HY2 SV HQIIQHHULY VXFFHWIXO\KH Z DOEHE HHQ GHYHBSP HONDQG RSHUDMRQY
P HW DZ D\ DQG\WH GHY WDP EHFRP HV P RUH DULB! HILELHQADQG UHVSRQUYH R \KH P DUNHW
7KLV KDV D KXJH [P SDPWRQWH RU DQ] DIRQY FXEMUH DQG DELOV \R IQQRYDWM © W VR P XFK
DVABINH WP DNHV VHQVH R J HARH EMWBHY/RQ SRWIEBH R IXTQ@XH ' HY2 SV HQILGHHUURG
DQG FRP SHODM \WHP DFFREQIO : KHQ' HY2 SVFDP HDBQ) \WH UHBIDVH HQIIGHHUZ HQW
IURP IXQ@R) D VHFRQEDW VXSSRUY URBI R RFFXS\ 1Q) WWH P RAVRXI KVDIMUSRVMRQ [Q

\KH GHSDWY HQAD DO BHBDVH HQILQHHWY KDYH VXFFHIX@® UHEUDQGHG \WHP VHOHV DV HY2 SV
HQI IGHHWY DQG VW QUEDQ® XSJ UDCHG \WHUFDUHHY

$141/03& 28141 1.1,94)#3

$ VP (DUFKDQIH FD@IG' DR SV 1V WDQVRWP 1QU \WH URBN RQ\WH GO DCDOWFV\WDP * Db
2 SVIV D EHWHUZ D\ \R GHYHBS DQG GHYHUDCDOMRY WDSS@HV $ 1B GHYHBSP HON HY2 SV
DQG BDQ P DQXIDRXUQ) SUGAS®N R GO DDOWFY SIRGXFQ) D WDQVRWP DIRQIQ GDW Y HQ
GHFMRQP DNQJ

" DB HQIIQHHY CDB DCDOVIV GDVB VAHQIWAV +  \KHVH DUH D@IP SRAMIQARBN EXVWNH, Z LOEH
YDOHG HYHQP RUH XQGHU DR SV 7RR R\MQ GOV DQDOMPY SURIHVMRQDS DUH WDSSHG IR
UHOIQJ XSRQ QRQ VFDDE®! P HKRGY KHIRVP  KRSH RUFDXURQ ' D2 SVRIHYDZ D\ RXVWR
WY QR Z LOVIWDIRO

7 KH FDSDEIOMY XQBFNHGE\ ' DVBR2 SV [P SDRW HYHY RGH WDVIKVHY GDVB DQDOWFY +  DORH
ZD\ \RWH \RS GIYHY R \WH RUDQ] DIRQ ' DI SV DNV GRZ Q\WH EDWIHY EHE HHQ CDW
DCDOWFV DQG RSHIMRQY WP DNHV GDWB P RUH HDVIO DFFHVE®! R XVHY B\ UHGHMI QQJ \KH
DV DQDOWFY SISHEH \R EH P RUH 1G] IEG! DQG UAVSROUYH ,\VWZ LOFRP SBAMD FKDQIH Z KDW
SHRSBIWIGN R DV SRME®! 1Q GDB DQDOVFY

,QP DQ RUDQ] DIRQY \KH' DUIR2 SV HQILQHHUZ IOEH D VHSDUDM URB! ,Q RKHY IVZ LOEH D
VKDUHG IXQRIRQ ,QDQ FDVH \WH RSSRUMQUV \R KDYH D KLIK YIMEIDW 1P SDRWRQWH RU DQL

] DIRQZI@P DNH' DVBR SV HQIIQHHUQ) RGH R \WH P RAWGHVILDE®! DQG KL KO FRP SHOVDMG
IXQRURQY / INH\XH UHBDVH HQI IQHHUZ KRVH FDUHHUZ DV WDQVRWP HGEL ' HY2 SV ' DR SV Z IO
ERRWIWKH [RWXMCHV Rl GDVI DCDOWFY SIRHMRCQDY ' DR SV Z LORIHUWVHBPWP HP EHY R \KH
DCDOWFV\WDP D FKDQRH R UHSRVMRQ\WHUURBN QD Z D WDWAJ QUIEDQ® DGYDFHY \WHU
FDUHHU 1 \ RX DUH GRNQJ IRUDQ RSSRUNQW IRUJURZ\WW DVD' 96 ( 7/ ( QIIQHHU % $ CDOW
RUDQRIWHUURBI BRNIQR' D2 SV DV \KH QH WANMS $ QG Z DK RXW_D\B 6 FIHONAMKH DO
VH IHVWRE R\KH  VWHOMY V' DR SV ( QIIQHHU

F7KH' D2 SV &RR\ERRN



3 IPMUH Z KDW RX FRX@ DFFRP SO 1L\ RXURLI D} DMRQ KDG DFFXUDW DQG GHBIGBIG IQIRWP DIRQ
DERXVBURGXFW SURFHWHY FXVIRP HY DQGWWH P DUNHW, | \ RXUFRP SDQ. GRHY GRYKDYH

D GO\ DCDOMFV IXQRIRQ \ RX QHHG\R BWRCH %4 HWIL GDVB DQDOMPY IV GRAVHIYIQ) DV
D FRP SHMYH DGYDQIR H 1O\ RXURU DG} DMRQ \ RX GHHG R VIMS XS \ RXUJ DP H DQG HABEQK D
' D2 SV\MDP

' DI DCDOWFY DQDO] HY IQMCDADQG H \WMCDCEDUW R FUHDW YDGH DQG DRMRCDE®! LOVI KW
$ OOV 1V D SRUMYH | RUFH \WDWY WDQVIRUP 1QJ RU DQL] DUWRQY DUIRXQGWH JBEH ,\VWWKHSV FXUH
AVHDVHY JURZ EXMCHWHY  VHYH PXAIRP HY ERWNMUDQG P SURYH RSHUIDMRCDCH FIHCQR

,Q DQDOMEV \WHUH IV P HAIRFUH DQG \KHUA 1Y EFWHU $ WSIFDOGDWS DQDOWEY WDP Z RIW VBZ ©
DOWH Z KIBI Q) 1QIHDUR! D KLIK YIMELON COU TXDON MXH $ KK SHIRWP DQFH GO
DCDOWFY \WDP UDSIGD SURGXFHV QHZ DCDOWRY DOG B[ LE® UHVSRQGY R P DUINHEBOFH GHP DG
ZKI®! P DIQBIQIQ) P SHFFDE®I TXDDW : HFDOMYD' D2 SV\WDP $ ' DI SVWDP FDQ

© RUN: WWRXVY HDURU+ HIRVP EHFDXVH WM. KDYH DXVRP DWMG FROARY 1Q SOFH R HJIRUH
DRUK GVHCR TXDOVAYHQDVWH VKRUMQWWH R\ FBIP HR QHZ DQDOWEV B\ DQREHUR

P DIQIMGH : DQAR XSJUDGH \ RXUGD DQDOWEY \WDP \RD' D2 SVWDP " ,\WARP HV GRZ QR
URBNV \RRY DQG SIRFHWHY

- 98 4( %$! 41/ 03 49 -

7KHUH DUH IRXUNH. URBIV IQDQ. ' DVIR2 SVWWDP 1 RM \KDWIL HURU DQ] DURQY Z LOMG R
KDYH P DQ SHRS®! [Q HDFK URB! 6 P DIUFRP SDQHV P LI KWKDYH RGH SHYRQ SHURWP 1QJ

P XQ SO URBN 6 HH \WH DE®I GRZ QEHBZ. IRUVRP HNH \RRY DWRADIMG Z W HDFK R! \KH
URBN GHVFUEHG DV Z HODV DEMGDW IRE \MBN 0 RAR \IHVH URB DUH 1DP LODUVR CDVY
DQDOWFY SIRHWIRCDY EXW DR SV DAGV DQ HWHQNDAQ) UHAHQAKDAP DNHV \KH \WDP

AT A a7 -l

7 KH G HQJ IGHHULY D VRIE DUH RUFRP SXWUHQJ LOHHUWDWD V \RH J URXQEZ RUN IRURKHU
P HP EHWY R \WH \MDP \R SHURWP DCDOWEY 7 KH G HQJ IGHHUP RYHV GDWD IURP. RSHUDIRQ
DOAVIMPY (53 &50 053 2  LQR D GO ONH DQG Z UMY \KH WDQVIRIP \/ \KDVBRSXO\W
VFKHP DV 1Q GDVD Z DUHKRXVHV DQG GDWB P DIW 7 KH G\ HQJ IGHHUDOR 1P SBP HON CDW
MMV IRUTXDOW

F7KH' D2 SV &RR\ERRN
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7 KH GDVD DQDOWADINHY WH GOV Z DUHKRXVHY FUHDWMG E\ \WH GOV HQJ LGHHUDQG SURYIGHY
DCDOWEV R VINHKRGHY 7KH KHS VXP P DUj H DQG A QKHV H P DWIYH DP RXQV R GDW 7KH
DV DQDOVWAHDMY YIVXDOHSUHVHQIMRQY R' G \R FRP P XQFDWM IQIRP DIRQIQD Z D\ \KDW
DGV \R QW KW HWHURQ DQRYRIQ) EDVIV RUE\ UAVSRQAQ) \R DG KRE TXHWIRQY 6 RP HVD\
\KDD GD\I DQDOWNXP P DU HV GDVI \KDWIH BFW SDWBHIRIP DGFH GHVFUSUYH DCDOWEY Z KU
IXVHUH SUHGIEIRQY DUH \WH GRP DIQ R WH GDVD VAHQIWAW

$! 41 3#)% 4)34

' DU VAHQIYAW SHURUWP UHVHDURK DQG \FANBI RSHQ HQGHG TXHWIRQY $ CDW VHHQIWWIKDY GRP DIQ
H SHUYH Z KIFK KHSV KIP RUKHUFHDW QHZ DORUKP V DQG P RGHY WDWDGEUHW TXHWIRQY RU
VROH SUREGP V

) RUH DP SBI FRQUGHUWH LQYHQRY P DQDIHP HOWA VWP R D @UIH UABIGIU 7KH FRP SDQ
KDV D @ WG IQVHQRY R VQRZ VKRYHY' Z KIFK KDYH \R EH DARFDWMG DP RQJ D @UH QXP EHUR!

VARUAV 7 KH GOV VAIHQUIAVFRX@ FUHDW DQ DORUMP \KDVYKVHY Z HDWHUP RGH \R SUHAEWEX\
IQ) SDWAY : KHQVCRZ 1V IRUHFDVIMG |RUD SDIMEXDIUUH] LRQ IWFRXG W J HUWH IQYHQRY
P DQDU HP HOMA VWP \R P RYH P RUH VQRZ VKRYHO \R WH ARUHV [Q \WDVWDUHD

7DE®! 7KH' DWR SV 7HDP
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0 DQ. GO\ DQDOMFY \WDP VI DICEHFDXVH WH\ 1RFXV RQ SHRS®I DQG \WRRY DQG LI GRUH SUR

FHW 7KLY IV VIP LOUWR IIHGIQI D VSRW WDP Z W SO\ HY DQG HTXISP HOVEXWGR JDP H SDQ
GHVAUEIQ) KRZ HYHW RQH Z L@Z RN \RJ HWHU 7KH JDP H SOQ LQ GDVI DQDOVFY IV IQFOIGHG Q
VRP HKIQ) WDV H FDD DR SV

" DIB2 SV IV D FRP EICDURQ R \RRY DQG SURFHW [P SURYHP HOW \KDWACDE®! UDSIG UHVSRQUH
D\ DQDOWRY DD KLIK BIYHOR TXDONV 3 URGXFIQ) DQDOWFY \KDWDUH UHVSROUYH 16[ IEG! FRQ
XRXVD GHSBA HG DQG TXDON FROMRGIG UHTXILHY DB DCDOWEY R GDZ. XSRQ\MFKQTXHY
GDUHG [Q RKHUIHTY

$$IIB" HYHBRSP HOW DQ MMDAYH SURVPWP DD HP HOWP HKRGREJ\ \KDWARP SBMA/
VRI\Z DUH SURVFW | DMMUDQG Z W 1DUIHZ HUGH HRW

' HY2 SV° D VRI\EDUH GHYHBSP HQASURFHW/ WWDWBIYHIDI HY RQ GHP DQG, 7 UAVRXUFHV DQG
DX\RP DWMG \MADQG GHS® P HOAR FRGH \R HIP LODWM \KH EDWIHY EHE HHQ GHYHBS

PHOQV HY DQGRSHIMRQY 2 SV * HY2 SV UHGXFHV \IP H\R GHS® P HQAVGHFUHDVHV P H
\R P DUNHWP LQIP [} HV GHHAW  DQG VKRUWAQY \WH \IP H UHTXLUHG \R BAVROH MXHY * HY2 SV
WFKQTXHV KHS DQDOVEY WP V EUHDN GRZ QWH EDUIHY EHE HHQ CDW DQG RSV ' DR SV
+/ HDQ O DQXIDRMUQJ ° ' DVER SV XUM) HV \ABAMAIFDCSURFHW FRMRO6 38 \R P RQWRUDQG
FROAROKH GD\D DQDOMFY SISHIEH :© KHQ6 3 & 1V DSSHG R CDWD DQDOWFY WMBDGV \R UH

P DUNDE®! [P SIRYHP HQW IQHILFIHQR DQG TXDDV : WK TXDON FRQIXRXVO P RARHG
DQG FROMR®IG GO DQDOWFY SIRHWIRQDY FDQ:  RUN:  WWRXVY HDURU+ HIRVP

7 KH SURFHW DQG \RRY HOKDQFHP HQW GHVFUEHG DERYH FDQEH IP SBP HQMG E\ DQ RGHRQ
\WH DQDOWEV WDP RUD QHZ WRBIP D\ EH FUDWMG : H FDOWLY WRBIWH' DR SV ( QIIGHHU

$141/03% "' ). R

7KH' D2 SV ( QIIQHHUDSS@HV $JIBI" HYHBSP HOA HY2 SV DQG BMYAIFDCBURFHW FROARY \R
D\ DQDOWEY + H RUVKH RUKHVDAMY DQG DXVRP Dvv/ \WH GOV DQDOWEY SISHIH R P DNH

WP RUH 1B LE®! Z KIBI P DIQBIQIQY D KLIK BIYHOR TXDOW 7KH' DR SV ( QIICHHUXVHY \RRY

R EUDN GRZ Q WH EDWHY EHE HHQ RSHUIMRQY DQG GDMB DQDOWFY XQBRANQ) D KUK GIYHOR!
SURGXPUIYIW IURP \KH HQUH \MDP

$V' DR SV EUDNV GRZ Q\WH EDUIHY EHE HHQ GDMY DQG RSHIDIRQY WP DNHY GCDWI P RUA

HDVIO DFFHVWIEG! VR XVHY B\ UHGHVLI QIQU \WH GDM DQDOWFY SISHIDH \R EH P RUH BAVSROUYH
HIELHQWDQG LREXVWT KLY GHZ. IXQPURQ Z LOFRP SGMAD FKDQIH Z KDVBHRSB! WIN R DV SRAML
EG! LQ G DQDOWRY 7 KH RSSRUMQW W KDYH D KL K YIVELOW [P SDRWRQWH RU DQ} DIRQ Z 1)

PDNH' D2 SV HQIIQHHUQ) RQH R \KH P RAMGHMILDE®! DQG KLIK® FRP SHOVDWG IXQRIRQY RQ
\KH GDVD DQDOVEY \WDP

F7KH' D2 SV &RR\ERRN



: KDWP DNHVDQHIHRAYH' DR SV ( QIIQHHY $ ' DR SV ( QIIOHHUVKHSKHGY SURFHW

1GZ V DFIRW FRP SB[ FRUSRIDWM KRXUAV 2 LI DQ] DUWRQY KDYH FKDQI HG VI QUIEDQ® RYHU
WH OWXP EHUR! \ HDWY DQG HYHQ P RUH GUDP DUFD@ RYHUMEH SUHYIRXY P RQIKV Z I\ \KH
VKD IQFUHDVHIQUHP RMZRUIN $ ' DB SV HQJ IGHHULKQV WWZ DUG HURY < RX P LIKWDWN Z KDW
WDWP HDQV $I\WUD@Z H DOGHDOZ W HUWRY ( WIRY DUH DQ ICKHHQABDWAR | GD\I DQDOMEY $

" DR SV ( QIICHHUHP EUDFHY HURY DQG XVHV \WHP \R GUIYH SURFHW [P SURYHP HOW

# 0

7 KH SURGXFWRUD GDVB HQJ IGHHULY \WH GDAB VW) RUDQ DQDOVAMKH SURGXFWA/ \KH DQDOMY
WDVWNH. GHOYHUIRUD GD\B REMPW) RUWH' D2 SV (| QILQHHU \WWH SURGXPWA/ DQ HITHAIYH
UHSHDWDE®! SURFHW ' DR SV ( QIIGHHY DUH BV IRFXVHG RQ WH QH] WEHDGEH RUDCDOMRY
GHYHDE®! :  HitH GRNQI R FUDWM D UHSHDDE®! SIRFHW |, QAYIGXDOQX) J HW RN FRGH DUH
IXQILE®! URP RXUSHWSHRIYH 6 XFRHW 1V DADERXVSURFHM/ UHIDEIDNY DQG FROMMGR

7KH' DR SV ( QIIGHHUBIYHII HV D FRP P RQIUDP HZ RUNWDWHQFRP SDWHV \WH HQG \R HQG
DB @H R\ FEI 2 XUJRDAY \R VHHN RXAWRSSRUMQMEA | RULHXVH 1Q WH Z RINWWDWRKHUGDWD
WDP P HP EHY/ VKDUH Z W XV, WFDQ EH DV VIP SBI DV HQFDSVXOMQ FRP P RQIRQV XQRQY
DQG ILGMY RUFUHDIDY YIHZ V|, WADQ DOR EH DV FKDGIQJILQI DV FDWIQ) RXWIHXVDE®! AMSV
IURP_RUFKHVINDMIROY RUDCDOWRY WDWBHRS®! VKDUH Z M XV 7 KH JRDAY R IGHQM DQ. \AMSV
WDWP DQ GILIHHQASHRS®! 1Q GlLIHUHQARB KDYH \R GR UHSHDWMGD \R GR\MHUZ RIN | ZHFDQ
SURYIGH VKRWFXW Z H FDQ FUHD\M GIYHUD H DQG J LYH SHRS®! D ERRAMO DQ RU DAY DIRQY
\INH Z HHNY VR SURFXUH DQG SUHS GBI VHW $ ' DVER SV ( QIIGHHUFDQ P DNH\MAWED\D
DYDIDE®! RQ GHP DQG | Z H FDQ SURYIGH VKRWFXW \R P HP EHY R \WWH GDBWDP  Z H FDQKHS
[P SURYH WHUSURGXRIYLW

F7KH' D2 SV &RR\ERRN



" DB2 SV ( QIGHHY KDYH \RRY \WDVWZ H DSSO® \R DR WH SISHIH RUFKHWIMRQY \KDWZ H
PDQDIH : HGRWP HIDHW WDENQJ IRUCDWB VRXUFHY EXI@Y DQGIREV : HZDQARNJRZ 1L D
DD VRXUH | DIBIG \R GHOYHUDQ XSCGDW EHRUH D FRP SB[ EXIG IV NENHGRII 7KH' DR SV

( QIIGHHUFDQ DX\RP DM \KH FUHDMIRQ R DUYDRW UHDAMG \R COVI ARKFUUHY VIXFK DV FKDQIH
®JV WDVDUH DXVRP DWFD® XSCDWG : H KDYH GOV SURILETY \RRY \KDWE H LXQ R FRP SDUH
YHWRQVR GDIVHW : H KDYH DXVRP DIMG\MAIL) DQG DV VAP 1RUH] FHSWIRQ UHSRW)
ZKHHMAV IGHQM DAXHY WDWOHHG \R EH DEGUHMWHG $ @AY VHYHV \R, GFUDVH
WDQUSDUHQR  Z KIEK 1V FUMFDOR LQRUHDVIQ MKV WWH SURFHVY DQG DQDOMFY Z RUN SURGKFW

6 KHSKHWGEQI 3 IRFHVWHY $ FLRW WH & RUSRUDW / DQGVFDSH

7KHIGZ R CDW LV IXQEDP HQBOR \WH RUDQ] DIRQ <RX SXQIQRP DIRQIURP Z KHUHYHUMY
JHHIDWMG WDQVRWP IMDQG VXP P DU H IW7 KHQ\ RX UHGMUEX\WM MR Z KHUH MY QHHGHG IRU
SHRS®! Z KR KDYH R P DNH GHRMRQV DQG DFW

" DR SV ( QIIQHHY DUH QRAWVWRIXVHG RQWHUGDURZ VZ 1P OQHY 7KH P XVWARQUGHUKH
HQG \R HQG SHRS®! SURFHWHV DQG \RRY WDVWDFVKSRQGDW ° IUXWH  7KH SDX R

IQIRUP DIRQ GRHVQWRTZ \KH QQHV R DXWRUMY RUWH WDGMRQDCKIHIDURKLHY R DQ

RUDQ] DIRQ : H KDYH\R IRTZ \WH GOV Z KHUHYHUMI RHV * DV SDWWV \VSDQ GHSDWR HOV
EXIOIQIV WP H] RGHV FRP SDQHV FXGMUHA DQG FRXQUHY 7KH' D2 SV ( QIIGHHUVHIYHY DV
D FDWOWAR_EUQ) VIBHG FRONEXVRLY DOGWDP V \RJ HWHU

$ SUAVIRXY SRANBOHG DERXVKH GHIQURQR! 2GRQH? ,Q' DR SV WH XQGHWABQAQ) R \KH
ZRG2GRGH IGFOGHV P RUH\WWDQMWWRP HZ RINQJ FRGH ,\WARQVGHY Z KHKHUD FRP SRQHOW
IV GHS® DEGI_P ROVRIDE®! P DIQIICDE®! UHXVDE®! VHFXUH DQG DGGY YDOH \R WH HQG XVHU
RUPXVRP HU 6 RP HIP HV SHRS®! FRQIXVH 2GRGHOHWA Z W RZ GHYAIS : H RWQ UHHUR CDI
RSHUMRQV DQG DQDOWEY DVD IDRRY : H GMII XIVK EHETHHQ RZ QQJ \WH DAHP E® @HV R
\KH GDW IDRRY ' DV SV ( QIIQHHU DQG RZ QQJ IQAYIGKDOANSV Z WIQ \WH DWHP E® @HV
O VAHQMAN HQIIGHHY HE

F7KH' D2 SV &RR\ERRN



: KHQ SHRS®I EHFRP H FRGFHUHG DERAVEH HQEQ) \WHUWU  IMBDGY \IR GV WDQVSDUHGR
BMW UXVDEGI ®IIE DQG B Rl FRWRARYHUVRXUFH FRGH W/ KDUBHUWR 4 &  TXDDW FRQARO
P HIXRGV DQG GO VSUHDG DP RQJ GLLIHIHQWHI P HQW DQG SOFHY 0 RUH SRIQW R! 1DIGUH
XEP DIMD BDG \R G UHIDEG! UHVX®V 2 QH DSSURDFK WWDVWKDV Z RIHG Z HOIRUWH' D2 SV
( QUIQHHUIQ WDP DW D\l MKHQ LY \WH FRGFHSWRI EXITIQI D SURFHW KXE

0 (

$ SURFHW KXE IV D FRKHUHQANFRP P RQIUDP HZ RN VKDUHG Z RUWSDFH  DQG VKDUHG VHVWRI
VHYIEHV \WDWRRUECDWM VBVNY DQG DP SO\ \WH YDOH FROMEXMG B\ YDURXY Z RINGZ
SDWFASDQNV ) RUH DP SBI RQH R \KH VHYIEHY EXIOW. RXU' DV ( QILGHHWY 1 DQ HQJLQH \KDW
JHQHDMV 4 & XBV IURP EDVHIH GDVWT ,VWKHQ DXVRI HQHUDWV 4 & \MVIN EDVHG RQ\WRVH
X®V WY DQH FHBIQAZ D \R TXIEND VFD®I XS \R D OUH VHAR VP DOMAN IRUD QHZ
RUFKHVADMG SURFHW 2 GFH \KLY FDSDEIOW 1V 1Q SOFH CDVB VAHQIWAV DQDOVIV DQG

HQI LGHHWY FDQ\BNH DGYDQRUH R W

7KHFRP P RQIWDP HZ RINR! D SURFHW KXE P STFMY HQFRXUNI HV FRIDERIDIRQ DQG Y/
HWHQID® D SISHIDH IURP D GHYHEBSP HOABUREHW \R D SIRGXPIRO SIRFHW 7 KH SURFHW
KXE \KDVI GHYHBSP HOADQG SURGXPIRQ \RJ HWHUVKRZ V KRZ \KH UHDW R HDFK RWHU®

WX HYHESP HADQG SURGXAIRQ H MDY QLIHHQABRON Z MMQD Z RINGZ DV GR\KH
XVHY Z KR Z RUN Z WIQ \WH SURFHW [LDP HZ RN

7KH SURFHW KXE DA@RZ \V HYHY RQH \R GIYHUDI H HYHWY RQH HOHY EHVAZ RN DQG MIEH DMV
SHRS®I IIRP AXGIHY ) RUH DP SBI DQDOVIV NHHS Z RINQI RQIQUIKW 7KH GRQVKDYH\R
XQEHYARIQG KRZ \R GHSE  DCDOWEY QR SURGXRIRQ® DQ DX\RP DMG 4 & DQG GHSE P HQW
RUFKHADMRQ SHURWP \ \WDWRE : KHQ DCDOVIW B IRFXVHG IWW/SHHGY XS GHSE P HOW

$ QRIWHUDGYDQI H R D SUIRFHW KXE [V \WWDQVSDUHQR. W Z RINBZ \/ 2RQWH J UG \KH
RU DQ] DIRQ FDQ YIHZ. SURFHMY DRIYIW DADQ D J UHJ DIMG BIYHO< RX FDQWDFN P HDVXUH DQG
FUHDM J UDSKV DQG UHSRUY 1Q DQDX\VRP DMGZ D 7 KH UAVXOW D QI B YHWIRQR! \KH
SURFHW \KDVWXSSRUV D VIQJ B YHWIRQ R \KH \WK\K

F7KH' D2 SV &RR\ERRN
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" DR SV ( QIGHHY XQWRZ DBV HURY 7KLY P D\ VRXQG WM EXWNY YHY FKDG®IQILQ)

( WRWY GUYH WH IHHGEDFN GRS WDWP DNHV FRP SB[ SURFHMVHY UHIDE®! 7 KHUA LY FRP S®f W
1Q DI | &Z V \KDWAXVWDFUIRW VR P DG GLIHHQWAWKPMUHY WDWE H FDQYSRWE® DQIFSDWM
HYHY \WIQ) WDWZ QIR Z R © HWW  7KHUH DUH DZ D\ V JRIQJ \R EH VXIBUMHY 6 R HDFK HURU
1\ DQ RSSRWMQUV \R J R EDFN DQG [P SURYH UHIDEIDY & RQUGHUD P DFKIGH GDWIQ) H DP SGI
YYD, D GO VFHQIVKDY GHYHBSHG D P RGHOKDVWZ RUW SHUHA® Z W WDIQQ) GDWT <RX
CGRQUHFHWDUD VHH W EIDV DQG YDUDQRH © KHQVXEMPI YR UHDOZ RWE DB IWP D\
EHKDYH GUIHHO® DQG\ RX P XWDEMWIDFFREQIO ( WRWY DU GO MINH DQ. RKHUGCDWD

DQG QHHG \R EH XQEHUARRG DQG DQDO] HG IRUGDID SURHVWIRQD® \R GR \KHUIREV P RUH
HIHAYHO

" 0 2 %

D' DR SV ( QJICHHUDRIYH® VHHNY R DYRIG HURY \KH Z I@DIORIWXFFHHGBW ,Q
" DIB2 SV DYRAQ) HURY IV GRQJ DQ R \WH IRTRZ IQJ

o 0 HVWHVSHF DQGRQD \WH VSHF ° QDURZ ® GHICH VXFFHW VR \ RX FDQ SUHP DUMUHD
GFOUWH YIPRY ,QRHVIWDMRQ Z H KDG D SDWZHUSHURWP LQJ XSCDMY EDVHG RQ
P DWKIQ) IGHQMHY IURP D GV VHWKDVZ H SIRVIGHGWHP  7KH VHQAXV EDFNDQHP DIO
D Q) WWDVWKH SURFHW KDG EHHQ VXFFHWIXO:  KDWRH GGQUAMOXY Z DV \KDVWHUH
ZHHD OUHQXP EHUR P MQI BFRBY DQG\WH VSHE VDIG\R H FOGH WRWH 7KH
P MQI UHFRBY Z HIH GXH R DQXSWHDP SUIREGP : H P MVHG FUMFDOXSCDWY DQG WKLY
SDUGHUFRX@ KDYH DBUMG XV KDGWH. QRAEHHQ GRIP DIFD® |RMZ 1Q) \KH VSHF

e ' HP DQGSHUHPIRQ DQG\AMG! IHHGEDAN © 3 HUHRIRQ LY XVXD® XQUADDAF DQG\ RXUH
QRARQI R JHWAE KD RX Z 1@ WY BMW KRGAVWHHGEDAN 3 HRS®! Z IOKIGH WHU
P MBNHV DQG\ RX Z RQWIQG RADERXWHUIRY XQIDKH H SEGH IQD KIK SURIG! GO
RAWIH

o 5HIMWAMXSUIRY DQGDYRGFKDQIH © UM FKDQIH NHHSV DA VWP \ABME DQG
XQDE®! \R DEDSWR FKDQI Q) EXVIQHW FRQGMRQY

o 3URMPW RXUVHFUMW DQG KIGH HURUUMNY © SHRS®! JHQHUD® GRQWWINA QHI DWYH
DIHQIRQ 6\MDRQH WIQJ , KDYH IRXQG DW DB MKHQ LV \KDWAKDQILQU \WH FX@MUH DQG
DIWANMGHY DURXQG HURWY KHSV \R [P SURYH SURFHAHY WIHD® P DNHV D GlLIHHGRH

o4& \WHHQG SIRGXPWCRWKH SURFHW ° \ RX FDQFRQILP DQG YDEEDW WDV RXYH P DCH
RQH GHIYHUDE®! Z RINVXFFHWIX@® EXWL \ RX KDYH \R UHSHDWIADI DIQ DQG DU DIQ \ RX QHHG
R4 & HYHY VMS R D SURFHW

0 DN\H SUIRE®P V QVDSSHDU Z MRXVWRIIQ) WHP © 6 HIRUGDWD SURIHVWIRQDY NQRZ
@R HQV RN VKRWRXW IRUP DNQJ D SIREGP JRDZ D\ Z MRXWDRYD@® DEGUHAMQI W2 GHRI
WH ELIIHWWP MBNHV VAR P VXVHWH 6 (/ ( &7 ' ,67,1 &7 \ABMP HONQ6B4 / \RP D\H
GXSTDWM UHFRBY QVDSSHDU WP Dy Z RUN DURXQG D VKRWKMP HURU EXVIAERHVQW
QHFHWDUD P DNH WH GDVB P RUH FRUHPWRUWH QH VBHWRQ Z KR P LIKVWEH Z RINQI RQD
QULIHHQMVH FDVH $ QRIHUFOWIE WEN 1Q5 HE5 KIVW\R VMV $; (55256 WD KUK
YDOH ' RQJ VR Z @GNS D G HURU EXWARXT SRMQID® DGP WKRXVDQGY R
HURY IOR\NH AP W/ EHIUR MV \RH 5 HES KIWALRUXSIRQAV

F7KH' D2 SV &RR\ERRN



7KH' DWBR SV DSSURDFK HQFRXUDU HV \WH GDUB\WMDP \R GYH RXUHURY :  H Z DQR P DU H
WH SRMELDV R HURY DV D URXIH SDWR RXUGDIO HIRWR P SURYH \KH RYHUDDA AP

( YHY WP HZ HVHH DQ HURU Z H DGGUHW IMZ W D GHZ_DXVRP DIMG WMA2 XUV AP GHVLI QY
DUH EXLOZ WK \WH H SHABMRQ\WWDVEHRS®! Z LGP DNH P MENAY © H GRQYZ DQAR HP EDUDW
DQRXH : HZDQAR HP SRZ HUSHRS®G! CGRAEOP H\WWHP : H DOQHHG\R NQRZ Z KHQ\WHVH
DAXH M/XHV DUMH DQG Z KDAZ H GR DERXVKHP

$QRKHU DUIR2 SV EHWBLDRWEH FXUDMY P MBNAV 2 XUWDP KDV D FKHANDAAR! VIQD HURY
WDWHEXUIBTXHQ® : H Z DQAR DYRIG P DNQJ \WRVH HURY D VHFRQG\IP H : Hi DOR
WMD) GDVD DWAYHY VAMS R WH SURFHW < RX FDWK P RUA HURWY WA HDFK WS R D
SISHIH IQAMDG Rn MMM DAWKH HQG

7HWI DBQI \WH Z D\ DOR HDEBN XV \R UHFRYHUIDWAMUIQ D FUMFDOMNDIRQ VKHSV \R
NGRZ SUHFIVHD Z KHUH 1Q D FRP STFDWIG DQG BIQIWA VHTXHQFH DQ HURUZ DV IQNRGXFHG

) URP SHYRQDCH SHUHGFH |, IDYRUD @UH QXP EHUR VIP SGI WMV IDKHUWDQD IHZ FRP SBf
RQHV <RX FDQUDQUFISDW DAR! \WH QLI HHQAKQIV \WDWADQ Z URQ VR FDWIY D Z IGH GHWR
WP SBI\MAV FDQ EH P RUA HIHAYH

$ QRIHUEHWWSUDRIFH v/ ViR GRXE®! FKHRN Z KDW RX DIHDG. NQRZ. LV \WKH 6 RP HGD\ VRP HRQH
P D\ FKDQIH DWW [G5XW RUDQDOMFY RUIQURGXFH DQ HURUIQ DO XSVHDP SURFHW 7 HIQ)
ZKDWRX DOHDG NGRZ FDQKHS \ RX 110G HURWY 1Q EXVIGHW BJ IE WDWAMP 1URP [ XUMUH
VFHCDURY \WDW RX FDQYDQUIFSDM \RCD\

$ /I #

MY HAHQIDOR FRP P XQIFDWM DQG SURYIGH WP HO [HHGEDFN DERXVWHURY |, Z DV IQYROHG Z W
DOXSWIHDP A AMP WDWOHI BIPWG \R DSS® DQ RYHKHDG I DRRUR D ICDGFIDCFDBXOMRQ
7KHGRZ QAMDP  DQDOWW FDXJ KWKH SIREGP  DQG IQAMDG Rl DVNQI \WH XSVMHDP WDP \R
I MARH Z RINHG DURXQG WH SUREGP B\ DSSOLQ) \WH RYHUKHDG | DRRUR \WHUGRZ QAWHDP
DQDOWEY 7KH XSWMHDP \WDP KDG GR FOH

2 QHEWKWED,  VRP HRQH RQWH XSVWHDP \WDP 11 HG \WH EXJ DQG EURNH DOR! WH

GRZ QAMDP DQDOWRV Z KIFK Z HIH QRZ DSSOIQ) WH RYHKHDG | DRRUD VHFRQGWP H 7KH
XSWHDP WDP KDG EHHQW IQ) WL D SIREGP EXVWKQQMMRD® P DGH IMWZ RYH 71P HD
FRP P XQFDVRQ LY HWHQIDAQ GOV RU DQ DURQY

" DIBR SV IV IYANDQG | RUHP RADERXWARMERIMRQ |\ DERXWIHXVH |\ DERXWFUHDMY \MARG
UHIDE®! I XQPURCDDIY \WWDWY BIYHIDI HG DV D EXIGIQ) EBFNIQDV MP © 1\ D FDUIHX®
FROMKRMG SUIRFHW KXE \ RX FDQVXFFHWIX® P IQIP [} H HURY DQG FUHDW D FXGMUA R
WDQVSDUAGR

F7KH' D2 SV &RR\ERRN



$_' DR SV IP SBP HQBMRQ SURPWROMAV R KUHH VSV ) 1AM RX P XWKQGHUYABIQG \WH
H M FKD@®IQJIHY R \WH CDW\MDP  IQFOIGQ) \WH CDVY DURKIMAMUA DQG HQG \R HQG
\RREKDIQ 6 HFRQG \ RX P XWHVIBEQVK D GHIQURQR! 2GRQH? ,Q' DR SV \WWH GHIQURQR
GRCH IQFOIGHV P RUH WDQMVWRP H Z RINQJ FRGH ,WFARQUGHY Z KHWHUD FRP SRQHOAY
GHS® DEGI P RQWRIDE®! P DIQEICDE®! UHXVDE®! VHFXUH DQG DEGY YDOH VR WH HQG XVHURU
PXVARP HU 7KH [ICDOANS LV GAMIQQI D GO VROMRQ DQG IW [P SBP HOBAIRQ

, #

$ ' DR SV SIRWIPNEHI IOV Z WK D QMR FKD@IQIHV + DYIQ) Z RINHG Z WK P XEIE6! FXOMRP HY
RQ YDURXY XVH FDVHV VFHQDURY DQG GlLIHIHQARRBKDIQY , EHIHYH \KHUH DUH FRP P RQDOIM
QDO DR SV SIRWFW 7 KH ELIJ HWAKDTBIQ) H IV EURNHQ GO\ SISHIRHY GXH \R KLIK®_P DOXDO
SIREHWHY 2 QH SIRMPWKDVY Z RUNHG RQ IQYRIHG GHSHQGHQRH EHE HHQ P XUBE! \WDP V/
DQG YDURXY URBN ) LIXUH  VKRZ'V D P DQXD@® H HEX\MG GDVD DQDOMFY SISHIH ) IAVD
EXVIGHW DCDOVWARQUREEDWY CDWB IURP VRP H SXETE Z HEVMMY DQ6) 73 VHIYHUDQG VRP H
GRZ QBDGHG HP DICDWIFKP HON DQIQR ( [ FHO6 KH DSSTHY VRP H FDBXOMRQY DQG IRZ DG
WH B! \R D CDVY HQJ LQHHUZ KR BDGV WH GD\B LQR D GDWWEDVH DQG XQV D 7 DBIQG IRE WDW
SHURWP V( 7/ R AP HOVRQDD H \WH GDVD DQG SURGXFH D' DV 0 DWV7 KH CDWB HQI IGHHUWHQ
HP DI \KH % 7HDP  Z KR UHUAVKHV D 7 DEBDX CDVKERDIG

F7KH' D2 SV &RR\ERRN



7KHUH DUH QP HURXV FKDEBIQI HV Z W \KLY SURFHW DV GAVRUEHG EHBZ. 7 KHUH DUH QR
DX\RP DIMG MV VR HURLY [ UHTXHQ® SDVW/ \MURXJ K \KH SISHEH 7 KHUH DUH FRP P XQIEDURQ
GHD\ V EHFDXVH R WH P X@5B6! WIN-KRGHY EHBQIIQI R GLIHHQARDP V' HDFK KDYIQJ W
RZ Q SURUMAV 7KH GHD\ V IP SDPVGHIYHY R WH UHSRUWW \R VHQRUP DQDI HP HQAZ KR DUH
UHVSRQVE®! IRUP DNQJ EXVIGHW GHRAMRQY EDVHG RQ \WH GDVKERDUG

7KHUHY DIHDUR! P DNQJ FKDQJ HV \R \IH SURFHW DV WP LI KWEUHDN SURGXRIRQ 7 KHUH IV QR
SURFHW \R VSIQ XS DQ IVRDWIG CHY HOYILRGP HOAR TXIEND DGG D IHDWUH \MAWWZ MK DRXDO
W DG GHSB VIR SIRGXPURQ

7KH SURFHW KDV QR P RQMRUQY Z KDWRHYHUVZ WDFN \WH DFURQV SHURWP HG E\ \WH
GHYHBSHY WH WP HIH DQG \WH ILCDCRXABXW

" HIQWROR " RCH

© KHQLV D SIRMPWIHDG. W EH SXVKHG\R SIRGXAIRY' © KHQ FDQ\ RX GHFOUH WERQH'

. HHSIQ) * DVB2 SV SUQFISBV IQP IQG D SURVIPWY GRQH Z KHQ\ RX FDQ RUFKHMDWM DOWXH
RRY WDP HQYLRQP HQW DQG SIRFHWHV 1Q RQH QI B SISHIH DQG\ RX FDQ P DQDIH \KHVH
GUIHHOMQVILRGP HON ® GHYHBSP HOMMAMSURGXRIRQ HIF $ @ RXUFRGH IV YHWRQ
FRORGGIQD W WP @H* IWXE DQG\ RX|UH DEGI\R P DIQEIQ KIMRY DQG \WDFN FKDQI HV
7KH FRGH LV SDUDP WAL HG VR \KDVWANL UHXVDE®! DFURW GlLIHHOMHQYILRGP HON 7KH

" DWBR SV SISHIH\ RX KDYH EXIGKDV HQRXJ K DXVRP DIMG WMV VR FDVRK HURY DQG HURU
HYHQN DUH G \R VRP HIRP R UHDOWP H DBLW

7KH SIRMPWY GRQH Z KHQ\ RX FDQ GHFUDVH WH R\ FBIIP H R FKDQJH DQG TXIEND DGG DG
GHSE® DQHZ IHDWUH ) LD Z KHQ\ RXUIP SBP HQEMRQLY FRP S \ RX FDQWDFN DOG

P HDVXUH\ RXUSURFHW

" DWB2 SV 3 IRWPW HVLJQDQG, P SBP HQIMRQ

$VD' DR SV P SBP HQBAMRQ HQIQHHU , WDQVIRWP HG\WH XVH FDVH GAVFUEHG DERYH IQR D
" DIB2 SVVROMRQ® IUXUWH , IBUWWGE\ J DIWHUQ) DOKH DCDOWF 2QXJJHWE IURP DOWH
WDP V' EXVIGHW XBV IURP \KH EXVIGHW DCDOVMKH 6.4/ VFUSW IURP \KH GO HQILQHHU
\WH 7 DBIQG RE 1URP \KH ( 7/ GHYHBSHU DQG\WH 7 DEGDX UHSRUWWURP WH % HQIIGHHU
TXIEND GMIGHGWH' D2 SV VROMRQ R RUAKHVMDM \KH QXJJHW \RRY' DQG HOYILRQP HOW
1Q D VIQI ®f SISHIH

" XUQ) 1P SBP HQIMRQ P\ IREXV IV \R DX\WRP DM DOXH SURFHWHV VR \WDVWKH CD\I

HIIQHHY % HQJILOHHY DQG DDOWW FDQ VSHQG P RUH WP H 1P SBP HAIY QHZ THDWUHY DQG
GWWP HILL Q) HURY DQG Z RN 1Q) WDWKHUSURFHWHY Z I@IDIO

F7KH' D2 SV &RR\ERRN



, QKLY SURVIFW, DX\RP D\MG CDWT H WDRIRQIURP 6) 73 \KH SXETF Z HEVWMY DQG \WH HP DIO
DWBFKP HQN 7 KH DXVRP DIMG RUFKHVWIDURQ SXEQKHG\WH CDW\R DQS$: 6 6 ' DI/ DNH ,
XVH \KH EXVIGHW XBV , UHFHLYHG IURP WWH EXVIGHWW DCDOWAR SURFHW \KH VRXUFH GO
XVQJ 3\ WRQ , \WHQ RIFKHDMG \WH 6 4/ VFUSW \KH 7 DBIQG MRE DQG \WH 7 DEGDX
CVKERDG UH UK DAIQRQH Z RINEBZ XMQI WH $ 3,V \WHVH \RRY CDRYHD SURYIGH $ @KH
FRGH 7DBIQG RE DQGWWH % UHSRWADUH YHWARQ FROIRGIG XMQJ * W7 KH SISHIDH KDV
DX\RP DWNG \MIV DWADFK VAMS P DNIQU VXUH \WDWADFK \AMS FRP SBAMV VXFFHWIX® %DVHG RQ
EXVIGHW X®N  DEGMRCDAGDMD TXDDNV WMV FKHAN WH AP HOMRGDCP RGHIDIMUWH ( 7/ IRE
FRP SBMA ,QFDVH R D\MAWDIGUH , KDYH DBWW FRQLIXUHG YID HP DI \ RX FDQDOR
FRQILIXUH WWH DB \R J R \R 6 OFN RUO [FURVRIVZ HDP VV RUDQ. RIHUFREERUDMRQ RROKDW
\ RXURDP X\VHV

© KIBI P SBP HQI D' D2 SV VROMRQ Z H P DNH VXUH \WDVWKH SISHEH KDV HQRXIK

DX\RP DVAG AV \IR HQUXUH GDAB XD DQG UHGXFH \WH IHDUR! IDIGIUH %HEBZ 1 DQH] DP S®I
KIMRUFDCEDDQRH WA, Z DQMG \R P DNH VXUH WDVWKH \RBOXP EHUR VDBV RGHWY IV

P RCRIRQED® IQFUHDMQ) 7 KH WAMWFRP SDUHV \WH FXUHQAYDOMH R \WH \RBOXP EHUR REHY
Z W WH P RAWHFHQAYDOH R \WH VDP H YDUDE®I® IUXUWH | \KDWOXP EHUHYHUGHFU-DVHY
VRP HMIQ) IVZ URQ) | \HUHY DQHURU , FRQILI XUHG \WH SISHEH \R RS H HOAUQ P DIICH
UHFHYIQ) D FD@IURP \ RXU&( 2 EHFDXVH VDBV RQ\WH &( 2 CDWKERDWGZ HH R E\ D P IGRQ
GROWY : DW\MAV HURY O\H WHVH DUH FDXI KWEH RUH \WH GDB VKRZ V XS 1Q UHSRW

Y%HBZ DUHVRP H H DP SBI'_DiBR SV MW WDW/KRX EH DEGHG\R SISHEHY

o/ RFEDIRQYDDQFH ° P DNH VXUH \WDVWKH QXP EHUR URZ V IQWH GD\B P DWKHV \KH
H SHAMG YDOH RUWUHVKRT DWHDFK AU H 1Q WH SISHIH RUP DNH VIXUH WDWL \ RXjiH
P RYIQJ VRP H LGN \KH\ H CRWFRUIXS\MG

o +MRUE 9YDDQFH° FRP SDUHV FXWHONEDID R SUMRXY RUH SHAMG YDOIHV 7 KHVH MV
UHD XSRQ KIMRUEDOYDOHVY DV D UH HUHQFH \R GHMUP LGH Z KHWHUGDWD YDOHV DUH
UDVRCDEG! RUZ WIQWWH UDQJ H R UDVRQDE®!

o 6\DMYAFDCB LRFHW &RQARD' DSSCHY VIBAYANFDCP HWRGY R FROARCD SURFHW

o ' DID&RP SBMWQHW ° FKHANIRUP MMQI CDW

o ' DIV&RUHAEHW ° \MMWRUIGFRUHPWEDD

o UXVIQHW 5 X®! YDVHG® HQVXUH WDWEDS P DFKHY EXVIGHW DWXP SURQY

F7KH' D2 SV &RR\ERRN



7 KHVH MV FRX@ EH Z UWHQ LQ DQ. OQI XDIH RUVRRO, WRXG EH 64/ D 3\ WRQ VFUSVIRUD
VKHOVFUSW7 KH HOVILRQP HOWKRZ QIQP\ H DP SBI LV IRP \WH_ D MKHOS, ZKIFK

P DNHV VWP S®IR GHIOH WAV HYHQLL \ RX KDYH QR IDP LODUAW Z W WH XQEHDIQ) \RRY

H HPX\QY WH SISHEH

0 #

QWY VROMRQ WH 64 / FRGH DQGWWH 3\ \WRQ FRGH DUH FRP SBAM® SDUDP HMU, HG VR HQVXUA
UHXVDELDN 3 DUDP HAU DIRQ P DNHV IVBRWIEB! W GHSE WH FRGH DFIRW HOYLRQP HOW
ZMWRWDQ. FKDQIHV ) RUH DP SB! WH 64/ FRGHIQIUXWH  XVHV- 1QD 7HP SOUY D

3\ \WRQWP SOMQY OQIXDIH HP EHGEHG Z MIQ\WH 64 / FRGH IWHD 7K1V DSSURDFK DABZ V/ \KH
VOP H TXHY \R XQLQ GLIHHOANEDIWEDVHY RUVFKHP DV RUHYHQ D GLIHHONFGMMU B\
XSG \WWH FRQGHRIRQ QI RUP DMRQ DQG YDOHV VSHALLHG IQ D FRXS®I R YDUDE®N 7KH VDP H
FRGHZHZRM\RP RYH WD IRP 6 \R5HBKIWRUG) 73 \R6  RUR SXEQ/K D 7 DEBDX

Z RINERRN FDQ EH XVHG DFURW WEP V' SURMIFW DQG HOYWRGP HOW - QB 7HP SOMZY FDQDOR
EH XVHG Z W RIHUMRKPMUHG OQJI XD HY RUVFUSW @H WH 7 DEBIDX Z RIERRN FRGH Q1L XUH

) UXWH  7KHCGDWWEDVH DQG VRKHP D DUH WP SOMY HG XMQJ - IO 7 HP SOMQY \R DA@BZ HDW
FXVARP [} DURQ \R GLLIHHQNEDWEDVHY  VRKHP DV DQG FBWMY/

) LUXWH  7KH7DEGDX DQG 5 HOKIWEDWZ RUGBV DUH PXRP [} HGXVIQJ - 1Q)D 7 HP SOMCY

F7KH' D2 SV &RR\ERRN



5 6 #

$CEQ) DYHWRO FROMROA MP VXFK DV* W XE HQDEBN XV R P DQDI H HYLRGP HOW
VXSSRUEY | DMMUIQGRYDMRQ DQG FRGH GHS® P HOAG XSSRVH , Z DOAR DAGD GHZ IHDWWH ,Q
WDWADVH |, FDQ FUHDW D IHDWUH EUDQRK DQG FRQILI XUH VYR FRQQHPR DQ MRDWG

HOVWRGP HOMRUH DP SB! D GLIHHQMG  EXFNHWD VHSDUDW GDMBEDVH FOMAMUDQG D GHY
SURMPWOQWWH 7 DEGDX VHIYHU® (UXUH , FDQ\KHQ GHYHBS P\ QHZ IHDXUH QP \ IHDVUH
EWDQFK VDQER] HQYILRQP HOWZ IWRXVEUWHDNQ) SURGXAIRY © KHQFRAQJ IV GRQH |, WMARH
FRGH IQ\WH | HDWUH GHYHBSP HOAHQYLRGP HOW:  KHQ MY UHDG, , FDQ P HUH MR KLIKHU
HOYURGP HOW DQG UHXQWH VDP H\MAV 7KLV Z D\ DXVRP DIMG\MALLY 1 EXIGNOR HYHY

VAU H R WH UHBIDVH DQG GHS® P HQAZ RINBZ. DQG IWHQUXUHV \WDWP \ SISHIRH 1V GHIYHUQ)
KWK TXDOV DQDOVEY HYHY P H W HEXWY

*

0 RQVRUQ) DOGMDENQ 1V DQ HWHQIDAHDUMUH \KDWP DQ. GDMD\MDP \ DUH BRNQ) \R DCG\R
WHUSISHIHV ) DX VKRZVKRZ \KH' DV WRKHQ' D2 SV3OMRP KHSV \R NHHS WDFN
R DOXH IQADGAHV R D RE EHQJ VXEP IWHG DQG W P HGDW 7 KH \BE®I VKRZ \V \WH IRE

VXEP IWHG \WWH VXEP WU \WH ABAWWIP H \KH GXUDMRQ  DQG \WH NRE FRP SGMRQ VWINKY | RUHDFK
RE

YUXH  WH' Dl WKHQ' DR SV 3 OMRP NHHSVWDFN R DOKH IQABGRHV R D IRE EHQJ
VXEP IWHG DQG W P HECD\D

, DOR UHFRUS DOWHVH P HEV DQG DQDO] HWHP \R EXICS D' DR SV UHSRWAR P HDVXUH WH
SURI U 1Q FRIDERUIMRQ NHHS WDFN Rl SURGXFIRQ HURUUDWY DQG NHHS WDFN R \KH CD\B
HURUUDWY \MAVFRYHUDI H DQG 6/ $V VHYIEH GIYHODI BHHP HOW © ILIXUH

F7KH' D2 SV &RR\ERRN



% IQNRGXFIQ) \WH FKDQIH LQ RXUP LOGVHWABNCQY LOVSILDIRQ IURP P HKRGREJ IV @NH$ LB
" HY2 SV DQG ®DQP DOXIDAMUQ)  Z H FDQ-DP @H\WH Z RINGZ V' FDWRK HURY P XFK

HDUHULQ \WH SURFHW  IQRUHDVH WH SURGXRIYIW R WH GV \WDP V DQG GHOYHUKLI K TXDOW
DQDOWFY IDVWMU ,QVRP HFDVHV ' D2 SV KDV KHSHG XV VDYH KRXWY/ Z HH\V DQGHYHQ
P ROKVR ZRWN

F7KH' D2 SV &RR\ERRN



$' DR SV ( QIQHHURZ Qv WH DWHP E® @H KDWY XVHG \R EXIG D GOV DG DQDOWE
SURGXFW DV RSHIMRQY RUGDD SIRGXFURQ 1Y D VHUHV R SISHEH SURFHGXUHY \WDWINH
DZ GO SURI AW \KURXI K D VHUHY Rl SIRFHVWIQ) DQG WDQVRUP DIRQMAMSY DQG RXVEXW
ILQIVKHG SURGXFW IQWH IRUP Rl CDVKERDIBY SUHARMRQY CDVY Z DUHKRXVHY RUZ KDWYHUWH
EXVIGHW BHTXIWHY © H QG IWKHSIXOR WIGN Rn GOV RSHUIMRQY DV D [DRRY

0 RVWARL DO} DMRQY IXQWWH GO DPRY XWIQJ P DQXDADERU ) IRP VXWYH\V Z HNGRZ \KDW
DB VAHQIAW DQG RKHUGDW SIRHWMRDY VSHQGRYHU R \KHIUMP H H HPXAU
SURFHGXUAV VXSSRWQI GDVY RSHIDIRQY

YUXUH 1V DQDXVRP REI®I DWHP EO® @H 1Q

WHHD® W FHOMY : HVHH SHRSBI@HG

XS QD URZ KDQG DWHP EQY FRP SRGHONV

7RRP DQ CDW RU DQlJ DIRQY (XQ CDW

RSHUDMRQY @\H D KXQAUHG \ HDURG FDU

IDARY :  KIBI FDUFRP SDQHV &Z HIHG FRW

XVQJ P DW SUIRGXRIRQ FRP SDQHV IQ

SXWED HQJ LQHHWY DQG GO VFLHQIMAN RQ WH

DWHP E® @H ,P DUICH It D FDUFRP SDQ\

DVNHG \WH HQIIGHHY Z KR GHVLI QHG FDW/ \R

DOR EXIG\WHP 7 KDY \WH AWM R CD\D

DCOOWFY \RED\
$ ' DR SV
( QIGHHUMDQVRUP \/ \WH SIEVMUH DERYH \R \WH
DX\RP DG IDRRY EHBZ IUXWH 3 RFHWHY
DQGZ RINEZ V DUH KLIKO HQIIQHHUHG DG
DX\RP DWWG : KHUH DUH \WH GDVD HQI LQHHLY
VAHQIAV DQG DQDOWAY' 7KH DUHQWOHHGHG RQ
\WH IDRRY IGRU 7KH DUH IQWHURIIEHV Z KHUH
WH EHBQ SWRIWDP P 1Q) \WH UIRERW DQG
GMIQQ QHZ DX\RP DIMG SURFHGXUAV IRU
SURGXFIQ) FRQIXD@® 1P SURYHG YHWIRQV R
SURGXFW LH  DQDOWFY

$7KH' DR SV&RRNERRN



" DR SV ( QIIGHHUGHWI QV WH GDVB DWHP E® @H VR \WDWEDWD HQJ LGHHY DQG VAHQIVAV FDQ
SURGXFH LOWI KWIDSIGD DQG Z M WH [HZ HWBRWIEG! HURY <RX P LIKW/D, WDW DR SV

( QIQHHY RZ QWH SISHEHY DQGWH RYHIDQZ RNGZ  Z KHUHDV GOV VEHQIVAV DQG RKHLY
Z RINZ WKIQ \WH SISHIRHY

7 $ |/

" DIB2 SVIV D VHWR SUDPUEHY FX@MUDACRUP V DQG DUFKIAMPWUH SDFLDY \KDVKHS COWD
SUR HWIRQDY GHIYHUYDOH TXIEND * D2 SV HDEGN
e 5 DSIGH SHIP HQBMRQ DQG LQGRYDURQ | RUWH IDAMAMEHIYHY Rl QZ IOATKW\R

PXARP HY
o | RZ HIRUDMY
o &RMERDIRY DFRW FRP SB[ VHW R SHRSB! WFKCRBJ\ DQG HQYILRGP HON
o &®DUP HDVXUWHP HONDQG P ROVRUQ R UHVXOY
" DIBR SV HABEQKHV D SURFHW KXE \KDWDXVRP DMV GDVD SURGXPIRQ DQG DCDOWEY
GHYHBSP HOZ RINGBZ V VR \WDAKH CDW\KMDP 1Y P RUH HILFHQMOQQRYD\YH DQG BMW SUIRGH \R
HURU ,Q\MY E®J  Z HEOH SBUH\WH URBIR WH' D2 SV ( QJIQHHUIQ GUIMQ) \WH CD\B
RU DQ] DURQWR KL KHUBIVHY Rl SIRGXAIYIW $ P RUH WMFKQFDOAVAXWIRQ Z LQIRMZ. 1Q\KH
QH WHAMRQR KLY EGJ VHURHY

! 6 ) 0

$ GDW SISHIRH LV D VHIHY R AMSY WDAWDQURWP D7 GOV LOR DQDOVE IOV KW KDWAHDM
YDOH 7 KHVH SISHIRHY FXVWDFURA/ URBIV DQG RU DQYJ DIRQY 6\MSV IQ \KH SISHIH DUH
UHSUMVHOMG IQIUXWH B\ FLFBN ' DB HQIIQHHY VAHQIAV DQDOWW J RYHIDQRH DQG RWHU
DD URBNV Z RUN IQVGH \WH FILFGN RUFUHDM SISHIDH VHI P HON \WDVWDUH FRP EIGHG Z W RWHU
SISHEHV

7KH 9 DOH 3 ISHEH UHSUHVHON CDVD RSHUMRQY Z KHUH GDMD SURT UHWHVY RQ W RXUOH, \R FKDUW
JUDSKV DQG RKHUDCDOWRY Z KIEK FUHDWM YDOH [RUWH RU DQJ DIRQ 7KH , QQRYDIRQ 3 ISHIRH
IQFOIGHV DQDOMFY GHYHBSP HOVA $ GHS® P HQADQG WH UAR WH FKDQIH P DQDIHP HQW
SURFHVHY IRUKH 9 DOH 3 ISHIDH * DV SURIHWRQDS Z RUN DVWDURXY SRIQN IQ\KHVH SISHIHY
&ROPIYHD Z HZ DOMR EH FRQIGHQAKDWAH 9 DOH 3 ISHEH LV H HRXUZ) Z MKRXWAURY DQG
ZHZ DQAR VHDP MO GHSE QHZ DQDOWFY Z MRXVWEUHDNQ) DQ \KIQ) RUFUHDU VIGH HIHAW
7KH' D2 SV ( QIIGHHUP DNHV \KH Z KRB WP Z RUN EHWHU 7 KH GDWD RU DQ] DIRQ Z DOV \R
(XQWH 9 DOH 3 ISHIH DV UREXWA® DV D V[ VIP DIDRRY  DQG WP XWWEH DEGI\R [P SBP HONDQG
GHSB SURFHW P SURYHP HQW DV UDSIGD DV D 6 IFRQY DB ABWKS

F7KH' D2 SV &RR\ERRN



DB HQI IGHHUEXIG@V CDB WDQURWP DIRQY 7 KHUSURGKPWY \KH GOV 7 KH GOV VFIHQWAY/
SURGXFW DUH P RGH® DQG VHI P HQBMRQY 7 KH GO\ DQDOMY SURGXFW DUH FKDUW J UDSKY
DQG YIVXD@ DARQY ,QDVHOMH WH' D2 SV ( QIIQHHY GUDZ D @H DURXQG DAR! \WHVH URBN
DQG IRAMUI UHDWUFR@ERUMRQ DP RQJ \WH GD\B \WDP

© KHQLVD7DVN2' RQH

0 DQ SHRS®IZKR Z RINZ MW DI KDYH D QDURZ CHIQURQR EHQJ 2GRCH 3 / HW/ D\ D
SHYRQL EXI@IQ) DEXQFK R 64/ RUD - XS\ \WMUQRWERRN 7KH FRP SG\WM \WHUZ RIN DQG
\KURZ IMRYHUWH Z DQY W SUCGH 7KH DUH 2GRCH 3 WKW

7KHQDURZ GHIQURQR 2GRQH XVHGE\ P DQ GDWY SIRHWIRQDY [V WDVWAZ RHG IQ D
VSHALLE HQYILRQP HQWZ IWRXVWAQRZ 1Q) RUFDUQY DERXVWH FKD@IQIHV R \WH SHRS®I Z KR
KDYH\R GHS® P RQUWRUDQG P DIQEIQ WDWARP SRQHQWG XFK D Z LGX@® E@G CDW
SIRHWRCDAY \BW IRFXVHG QRAYDOH IRFXVHG & RMERIDWRQ Z IQEH QLIEXOM \ RX QRIFH
WH IR®Z 1Q) SUDRIFHY DP RQJ \WH GOV WDP

o  7KURZ IWMRYHUWR SURGXRRQ° GMKHP 1LJ XUH IWRXW

o ' HIQURQR! 2GRQH P HDQV2IWZ RINHG IRUP H

o 2, RQDIRFXVRQP\ QWBI SDW

o 26 RP HRCHHOHY SUREGP 3

o I@XCEGCEHW

o 7DW° (RAYDAH"® IRFXVHG

o 3URMPW CRWBURGXPW IRFXVHG

o 2+ RSH\KDWWZ RN

o 5HDQAH RQP DQXDOFKHANV

o /DFNR Z G GHW \R SXOKH SDIQIRZ DG

F7KH' D2 SV &RR\ERRN



" DIBR SV\INHV D EURDGHUYLZ. 2 RQHE P HDQV \WH FRP SRQHQAZ RUWY 1Q SURGXRIIRQ DG
FXVARP HY XVHY DU KDSS\ Z W IW, QAMDG R IREXVIQ) RQ D QDURZ ® GHIGHG\IWN Z W
P LQP DOMAI) DQG IHHGEDFN ' DUIR2 SV IRFXVHV RQDGAQ) YDOH 7 KURXIK DX\RP DIMG
WMIQY * DUBR SV IQAMAMRCDE HY FRAERIMRQ \KURXI K RUFKHVADMG\MANY P ROVRUQ)
_GHSB\ P HONDQG VN FRRUEICDIRY ILIXUH

" DD VFIHQAN DQG DCDOVV FUDW  Z KDWZ H FDOQXIJHW R FRGH 1 XJJHW FRXG EH ( 7/
FRGH WDWEUYHV DQ,QIRUP DD RE D64/ WDQURWP DIRQ VRP H 3\ \WRQRUSHKDSV; 0 /
1 R P DWHUW FROMMQR. RUSXUSRVH QXJJHW P X\WWAEH WRURXI KO \MMG EH RUH EHQJ
IQVHIMG LOR O HUDAWHP EQHV SISHIDHY  %HBZ DU H DP SBV R \KH Z D\ V\KDW DR SV
( QIGHHY Z RINZ W 2QXJJHNE R FRGHZ MKIQD' D2 SV A VAP

o $CGWRSISHETHV

o &UDM\MWV

o 5XQWH IDARY

o $XRP DIMGHSR V

e RUNDFIRW SHRSGI

o 0 HDVXUH VXFRHW

o (QDE®I' DR SV VHDVHYIEHV

" DR SV ( QIIGHHY DUH QRVKVXD@D VROIQ) GO SUREGP VE\ FUHDU WH QJJHW 7KH DUH
VROIQ) SURFHW SUREBP V E\ XVIQJ DX\RP DIRQ\R \MAGHSE DQG P DIQIEIQWH QXJJHW IQD
VA VWP FROAM W04 DX\RP DU \WH KRXVHNHHSIQ) UHDWIG\R QXIJHW DR SV ( QIGHHY
HQDE®! QXJ.J HWABDIRY R Z RUN P RUH TXIEND DQG MADIYHO

" DIDR SV IV DSSOIQI DXVRP DIRQ\R WHDP @H Z RINGZV $V D JHQHIDAX® DO RSHIURQ
KDV SHURUP HG P DQXD@® \WUHH WP HY VKRX@ EH DXVRP DIMG 7KH' DR SV ( QIQHHU
FUHDWMV \KHVH DX\RP DWNG RUFKHVIRDMRQY DQG P HWB RIFKHVIDMRQY %HEZ DUH VRP H FRP P RQ
H DP SBVR ' D2 SV DXVRP DIRQ

o 3 URGXRIRQ RUFKHDMRQ® UHSOFH P DOXDCBURFHGXUHY WDWH, HEXW GDVD RSHUIDURQY
Z 1\K DXVRP DIMG RUFKHVWDURQY DQG P HID RUFKHWDIRQY

o 3URGXRIRQ CDWD P RQVRUQU WA ° FUHDWM \MVIV VR \ RX FDWK HURWY EHRUH\ RXU
PXARP HY VHHWHP P RQWRU\ RXUSURGXRIRQ DQG GHYHBSP HOMBISHIHY 1Q WDOIP H

o 6HDVHYIEH HOVILRQP HQW° JLYH \WH GDW\MDP DZ D\ \R FUHDW RQ G-P DQG
GHYHBSP HQAVDQEER] HV Z M GDWI DQG \RRBKDIQV DO GHG Z W SURGXAIRQ

F7KH' D2 SV &RR\ERRN



o ' HYHBSP HQAMHI UVMIRQ DQG IXQRPURGDOMAN ° DXVRP DV GHYHBSP HOADQG GHSE P HQW
ML)

o 7HWEDD DXRP DIRQ® FUHDM WMAED |RUGHYHBSP HWRQ GHP DG

o ' HSB P HQADX\RP DIRQ® GHS® Z W P IQIP DONH ERDUEQ)

o 6KDUHG FRP SRQHOV ° ABQEDLE] H DQG UHXVH FRP P RQD XVHG2QXJJHNE DQG SISHIHY
DQG KRU RQUAQ UDWIKFXUA

o 3URFHW P HDVXUHP HOW FROAKPWEDVKERDIBY RQ HYHY DVSHRWR! \WH GD\B @HR\ FBI IRU
XQBUHFHGHQMG SURFHW \WDQUSDUHGR

" DR SV ( QIIGHHUK 1V DERXWINQY \WHVH IQYIMEEG! SURFHVWHVY DQG P DNQJ WHP KLIKO
YIME®! WURXJ K DQ DX\RP DIMG VKDUHG DEVWDRIR) * DB SV SXQ \WH GVFRYHY R HURY
IRZ DG VR WH FDQ EH DEGUAWHG HDUD DQG GHYHUFRUXSWKVHUDCDOWRY DQG GDVKERDUBY

7KH' DR SV ( QILOHHU) IWMBWS 2 EVHUH 7KH' DM - RXUOH

,QWH CDW Z RS Z H IRFXV D BWRQWH CD\I | \WWH GD\B LQ\ RXUGDMIEDVH GHHGV \R EH
FRUHANG KDV EHHQWDQVRWP HG Z W HURY RULY CRAWFBD® XQCHWARRG \WHQ XMIQI \WWDW
G\ ZGEH D SIREGP  + RZ HYHU \ RX KDYH P DQ. GCDB \RRY' [Q IURQAR \WDWEDWEDVH DQG
EHKIQG\KDWEDWEDVH 7DBIQG $] XUH' D) DRRY ' DEVAENY &XVRP 7RRY & X\ARP
7THWID 7RRY ( 7/ 7RRY 2 UKHADRY ' DB 6 FIHQFH 7RRY * DVKERDUG 7RRY EXFNHW
VARUAV VHYHY HW 7 KRVH VRRY Z RUNVRI HXHUMR \INH GDVB [URP W VRXUFH DQG GHIYHUMIR
\ RXUPXVRP HWY/

7KDWHAR P XGVRROVHARI H SHAVIMRQV LV D™ DVD- RXUQH  7KH'_ DB - RXWH FRQFHSW
IV DERXVREVHIYIQ) CRAWFKDQIIQJ \ RXUH] MY GO HABA ' DVB - RXUH VVWDFN DQG

P RQWRUD@BIVHY R \KH CDW AN 1URP GO \R \RRO R VHIYHWY \R FRGH \R \MVV DFLIRW DO
FUMFDOGP HMRQY ,VWXSSTHY UHDOIP H \ABAMVHY DQG DB RQATWMP HY SURFHVMQ)
GXUDIRYY \MWHVXOV FRAN DQG QI UDAKPMUA HYHON DP RQJ RWHUP HWEY © W WY

IQIRUP DUIRQ \ RX FDQNGRZ 1L HYHY \KMIQ) (DQ RQWP H DQG Z MRXWHURY DQG P P HADWO
GHMPVKH SDUW \KDWEGQW

F7KH' D2 SV &RR\ERRN



7KHFKD@®IQIHV R [P SGP HQIQ COMY DXWRP DMIRQ P IWRUVRP H R \KH GLLILEXGRAY \WDWZ HYH
UHYLHZ HG DERYH

. 1RRZQU

o 1 RWQRXIK \IP H VSHQWRQ DX\RP DIRQ

e 1RRQHVHP V\RFDH

o ( YHY RQH IRFXVHG RQ\BM\Y DVWKDQG IQWMDG Rl EXLCHQ) EMWHUSURFHMHY
o 3HUFHSVRQ WDVDX\RP DURQ Z RUN LY BMY SUHMVIL IRXV \WDQ DB Z RN

o 8 QDM VR\EDUH GHY GO FDQWEH DX\RP DINMG

o 0 DQXDZ RIIV\WHZ D\ ZHKDYH DD\ V GRQH IW

: KHQ D \BWN @\H DX\WRP DIIRQ LY GRABHFRI Q] HG DV 1P SRUBQWVQR RGH VINHV UHVSRQVELDW [RU
IW,QP DQ. GO RUDQ] DMRQY \KHUA 1V D YIHZ \KDWEHQ) D CDVB VAHQAN WH KL KHWRWP
R FROMEXURQ * LYHQWH [P SDRWR DXVRP DIRQ RQ\WDP  SURGXRYIW IVWKRX@ FRP H DV QR
VXUSUVH WDWRS ' HY2 SV ( QIIQHHY DUH VRP H R \WH P RWKLIK® FRP SHQVDIMG IQAYIGKDY 1
\KH VR DUH QAN HYHFRP HD ®QJ Z D\ 1URP WH HUD 1Q Z KIFK UHBDVH HQIIGHHY Z HH
FROVIGHHG VHFRQG FOW AW HQV

4 % /I % 3 3 P

7KHIRDOR \WH' D2 SV (- QI LOHHULY R DX\WRP D WH RU D} DMRQY SURFHWHYV

e 5HOFHZ DM

o 3URP RMUHXWH 3 UHYHQWUHQYHQIQ) R \KH Z KHHO

o/ RZHUHUIRY DQG P HDQWP H\R IDICIUH

o 3URP RM YHWIRQ FROARO

o +LIKQIKW DSV DQG P SURYH \MAIZY

o ( QUXUH GDVB VHRXUMN VBQEDUBY DUH DSSOHG \R SISHIHY

o 0 DNH UHSRUW RQHYHY DVSHPVWR \KH GDVB \WDP v SIRFHWHV DQG \WH GDWI @HR\ FBI

7KH' D2 SV ( QIGHHULY D FRXMOQR WH' HY2 SV ( QIIQHHUEXVZ W 1DP DU Z W G\
HAR VWP \RRY DQG P HWRGY KDWY J UHDVWDQG FKDAIQI QU DERXVYRH URGH L \WDWANBHTXILHV
VHYHUDOGL HHQAND [QD Z IGH IDQIH R GRP DIQV 7KH WOHWRUD' DR SV ( QIIGHHULY DV
IRGZV

o $ 6FUSWY / DUIXDIH 3\ \WRQ %DWK

o ' DW/DQXDIH 64/

o B6RXUFH &RGH &RQAROJIIW

o ' D2 SV7RRO' Dl MKHQ

o ' HY2 SVARQUXUNMRQ7RRO7HUDIRP 3XSSHW RANHU. V
o 3URFHWGND $JIBIP HKRGY \RRY@H-,5$

o ) DP IADUMW Z W \KH \RRBKDIQ\ RXUCD HQJ IQHHY VAHQIWAW  DQDOWW DQG J RYHCDORH
\WDP XVH

F7KH' D2 SV &RR\ERRN



$VDP DQDIHURUDP GDGHU\ RX P D\ EH Z RQGHIQ) Z KHIHU\ RX QH D2 SVWSH' DR SV
( QIQHHUDQGKRZ P XFK R \ RXUWDP |V UMVRXUFHV GHHG R EH GHYRMG\R ' DIBR SV 7 KHUH IV
QR RQH W KWDQVZ HUWDWIW DORUI DQ DIRQY & XN HGJ H VRIVE DUH GHYHESP HOAMDP V/
VSHQGGDERX\W R WHUMP HRQ' HY2 SV ' DIBWWDP V FXUHQ® VSHQGDERXW R \KHU
P HRQ' D2 SVWSHWIWNY : H UHFRP P HQG IGFUDMQU WY BYHORDERXW 7 KDWARX@
EH DFKIHYHG B\ LQYROIQ) HYHY RGH RUE\ KILKQ) D GHAFDWG UAVRXUFH 7 KH SRIQAY WDW
IOVEVIR HOAQ' DR SV ZI@SD\ EDFNEL WP H

) UXWH  71P H D@FDUWRQ EHRWH DQGDIMU' DU SV

7KH IQYHR HOAQ' DR SVIP SDOFWWHZKRBIWDP [UXUH  : W' DR SV CDW
HQIIQHHY VFHQIAV DOV DQG VHD VHYIEH XVHWY VSHQG P RUH P H FUHDIY YDOH
UHOXAQ) \WFKQEDOEHEWRUGHSE 1Q) FKDQI HV VR SIRGXRIRQ DQG B \IP H FKDVIQ) HURY
VNG [QP HAIY DQG P DQDILQ) MAXHV

YUXWH DR SVUHGKRRV R FONP H DQG HIP ICOWY HURY/ P DNQJ IRUD KDSSIHU
GO\ DQDOWFV \WDP

F7KH' D2 SV &RR\ERRN



7KHERWRP @H P HAEV \WDW DVI2 SV 1P SDFW DUH GHS® P HOADWIQR DQG HURLY 1L XUH
* DB SV VOVKHY GHSE P HONA FOIIP HIURP Z HHNV P RQKV R KRXWY P IQXAMY | WIHGXFHV
WH KLIK UDW R GV HURLY SUAVHQAQ P RAEDW RU DQ) DIRQY VR YLWXD® | HR : KHQ
SURGXRAYW IV KLIK HURY DUH BZ  DQGXVHY DUHKDSS\  \WH Z RIN HQYLRGP HOWRUKH CD\D
WDP VP XFK P R HQR DEGI WP D\ VRXQG FOFKH EXW DR SV SXW \KH [XQ EDFN 1Q CDWD
DCDOWFY DQG VP BN RQWH IDFHV R \KH GD\D WDP

F7KH' D2 SV &RR\ERRN



VWY QRVRH VANRQI R \WH VSHFLHY \RDW/XUYHY QRUWH P RWY
LM HOANDWXYHY WY \KH RQH \WDWY P RADCDS\DE®! R FKDQIH
° | HRQ& 0 HIJIQVRQRQ&KDBN' DZIQ22 WIQR 6 SHAHN

$ CDSVIRUIDFH GHREH 7 KH DU 161 DADQRH GHIQHY 2EXVICHW DIIOWA DV \WH DELOW R DQ

RU DQYJ DURQ R VHOVH FKDQJI HY IQMED® RUH WALD® DQG UHVSRQG DFFREQIO IQREHUR
GHIYHUYDOH \R W FXMEP HY 5 HVSROUYHGHW DQG | ®f LELDIV FDQ HQDE®! D EXVIGHW \R
VXIYLYH GMXSUYH FKDQJ H DQG WWUYH 1Q XGFHUBIQWP HV' & RP SDQHV \KDWP RYH VBZ © JHWBIW
EHKIQG

7KH DI B! DADQFH GHIQMRQ R EXVIGHW DI L@V FROWV R \BZR SDW ) IAWD EXVICHW KDV \R
VHOVH FKDQIH DQG QH WUVSRQG DFFREQI® | DFRP SDQ. IV VBZ \R SHIFHYH FKDQIH \WHQ
WZ [OFH VBZ \R BDFW

" DB GUYHQ FRP SDQHV VHQVH FKDQI H \WURXJ K GOV DQDOVEY $ CDOMFY \MOKH WRY R

P DUNHW DQG PXMEP HY $ QDOWFY HQDE®! FRP SDQHY W XQGHUABIQSE WHUHQYILRQP HQW

&RP SDQHV WD R WHUGDW RU DQ] DIRQWR SURYIGH WH DCDOVFY \KDWAP XOAMY FUHDUYH
SUREGP VROIQ 7 KH VSHHG DWZ KIFK \WH CDMBWDP UHVSRQGY VR \KHVH UHTXHMIV IV FUMFDO'S$
EXVIGHW FDQQRADGDSVR FKDQI H IDVMUKDQ LW DELOW VR XQEHYABQG IWHD DQG W
HOYLRGP HQW5 DSIG UHVSRQUYH DQDOMFRY HQDE®!I EXVIGHW DILON 6 BZ DQG LG [EGH
DCDOMPY GHYHESP HQMBURFHWHY FDQ EH DQ HDUD ERWBIGHAN \WDWIP (W GOV GUYHQ DJ LOW

" DI DCOOWAY DI IOV 1V \KH P RAWAMFDADQG RAMQ RYHBRNHG FRP SRGHONR EXVIGHW DI L@

F7KH' D2 SV &RR\ERRN



4 2 $ $ /I %

7KH DILOV Rl DCOOWAY GUHA® UHDMMY VR GOV DQDOWFRY Z RINGBZ V| \KWH GO WDP VSHQGV
KDOWHUMP H H HPX\) GOV RSHIDWRQY Z MRXVDX\RP DIRQ WH. FDQWEH DILGI | MBINAV

P ROKV R VSIQ XS D GHYHBSP HONHOVILROP HOMAHQ DCDOMFY SURVFW Z LGEHFRP H ILHBIYDQWN
EHRUA\WH DUH FRP SBMG | \WH CDVB\MDP 1V D@ D\ V G-DE Z W GOV HURLY DQG SXWDJ RXW
IV \WHQ \WH, |OEH FROADIQ® SX@IG DZ D\ 1URP WHUKLI KHVWBURUMY SURVPW

<RX FDQWDQURIP \ RXUGDWB DQDOWFY Z RINGZ V B\ DSSOIQ) P HKRGRBJ LHV @NH DI 1B
GHYHBSP HONV HY2 SV DQG BDQ P DQXIDRNUQ VR GO SISHEHY DQG DQDOWRY Z RNGZ V

; MMIQWH CDW IQEAMY WY HIRWW FD@IG'_ DR SV DQG MY [P SBP HOMGE\ VRP HRQH
FD®IGD' DR SV ( QIQHHU I \ RX Z DQAR DWBIQ J UDWMUEXVIGHW DI LW WURXI K IDWAMU P RUH
UHVSROUYH GDVD DQDOVEY \WHQ\WH' D2 SV ( QIIGHHUVKRX@ EH\ RXUILAAKILH

" DR SV ( QUIGHHY P SBP HAKH FRQIDXRXY GHSE P HONR GDVD DQDOWEY 7KH JLYH GO
VAHQAN VRRY \R [QABQUIDM GHYHESP HOAWDQEER] HV RQGHP DQG 7KH DX\RP DM \KH D\
RSHUDMRQV SISHEH DQG FUHDM SOWRIP V XVHG \R \MADQG P RVRUGDW IURP 1QJHIRQWR
SXEQKHG FKDWW DQG JUDSKY

7KURXI K VRR® DXVRP DMRQ \WH' DB SV ( QJIGHHUHIP IQDWMY CDVY @HP\ FO! ERWBIOHENY Z KIEK
VDS GO WDP SURGXRIYW $ ' DR SV ( QIIGHHUZ KR XQEHWABIQGY KRZ \R DX\RP DM DQG
VWHDP @H GDWB Z RINGZ V FDQ IGFUHDVH D GDB WDP [/ SURGXRIYW B\ REHW R P DIQWGH $
SHYRQ @\H KDWY Z RW \WHUZ HIKWQ JRG 7KH URBIR \WH' DB SV ( QIIGHHUIRHV B\
VHYHUDOGL HHQAMBN DQG LV VRP HIP HY FRYHBGE\ |7 GHY RUDCDOVWXQRIRQY 7KH

" DIBR SV ( QIIGHHUQ) VNOHWIFGGHY K\ EUG DQG FBXG SOWRP V. RIKHWIIRQ GO
DUFKIMMAMUH GOV LOMI UMRQ CDIBWDQVIRWP DIRQ &, &' UHDOIP HP HWADIIQ) DQG
FROUIGHY

7KH FDSDELQIAV XQBRANHGE\ * DVB2 SV P SDFW HYHY RQH WWDVKVHY GDVD DQDOVEY DOWH Z D\
VR \WH \RS GIYHY R WH RU DQJ DIRQ ' DR SV EUHDNY GRZ Q \WH EDWIHY EHE HHQ CDWD
DQDOWRY GHYHESP HOADQG GOV RSHIDIRQY WP DNHV GDMB P RUH HDVI® DFFHVWIE®! R XVHLY B\
UHGHMLI QU \WH GOV DQDOWFV SISHEH VR EH P RUH 16 IEG! DG UVSROUYH WP SURYHV DI OV
ZKIFK FDQ SRVMYHO [P SDPD FRP SDQ\ [V FRP SHIMYHQHW 7KH UWH R WH' DR SV ( QIIQHHU
ZIQFRP SBAMD FKDQIH Z KDABHRS®IWIGN R DV SRME®! 1Q GDVB DDOVFY

;W OKWEQ) VSHHG DCDOWFY FRP SDQHV FDQP RUH QP E® GHYHBS DQG H HRX\M VIRDM] LHY
WDVEXICS YDOH 7KH Z LKDYH J UHDWUVXFRHW 1Q GMXSUOY P DUNHW DQG HDEQVKIQ) D
VXVBIGHG FRP SHWMYH DGYDQBUH 7KH' DB SV ( QIIGHHUSO\ V D FUMFDCURG! QP DNQJ DULB!
DQDOWRY KDSSHQ

F7KH' D2 SV &RR\ERRN



,P SBP HOMY ' DR SV WHTXIHV D FRP EIQDIRQR QHZ P KRGV DQG DX\RP DIRQ\KDW
DXJ P HQADQ HOMSUVHY H MY \RRBKDIQ 7 KH IDAMAMDOG P RANWHIHAYH Z Dy \R DO H WH
EHCHIWR ' DMI2 SV IV \R DERSWDQR! \KWH VKHD' D2 SV 3 DIRP

6RP HRUDQ] DIRQV/ W \R [P SBP HOW D2 SV ILRP VAUDWK XMQJ ' HY2 SV DQG Z RINGZ
RRY +RZ HYHU!_DiBR SV IV CRAMVW HY2 SVIRUGDIB DQGXVIQJ ' HY2 SV\RRY [QWH DI
VFLHQFH DQG DQDOMFY GRP DIQ Z LOCRWDMO® GDG\R' DR SV VXFFHW ' HY2 SV\RRY Z L
®DYH W QUEDQAIDSVIQ\ RXU D2 SV SIRFHWHV + HUH Z H GAVFUEH \KH P SRMTIQW

QI BEHQN UHTXILHG IRV DIBR SV Z WRXWZ KIEK FRP SDQHV Z L@IDIMURQWHU D2 SV

RXUCH

% | 1% O 0

7 KHUH DUH KXQRUHGY R \RRY IRUGDWD HQJ IQHHUQ)  GDVD VFIHQRH DCDOWEY VHO VHYIEH
JRYHUDQFH DQG CDWEDVHY 0 HIB RIFKHWIMRQ R WH FRP SB[ \RRBKDIQ DFURW WH HOG \R
HQG GOV DQDOMFY SURFHW 1V D FKFIDCHBP HOAR ' D2 SV

7KIQNR \ RXUDCDOWRY GHYHBSP HQWDQG GO RSHIDIRQY Z RINEZ V DV D VHUHY R \AMSV \KDW
FDQEH UHSUAVHOMG B\ D VHWR_GLUHFWMG DR\ FQE JWDSKY ' $* V' ( DFK QRGHIQWH' $*
UHSUVHQW D VAMS 1O\ RXUSURFHW |, QP RAWHQMSUMAY \KH SURGXRIRQ DQG GHYHBSP HQW
SISHEHY UVSHARYHO DUH QRARGH $*  \H DUHD' $* R $* V 7\ SIFD® GLHHQAURXSY
Z WKIQ\WH GDVB RU DY} DIIRQ XVH WHURZ Q SUHUWHG \RRY' 7 KH WRBKDIQV P D\ IGFOCH

P X@B6! RIKHADIRQ\RRY |\ FKDGIQ Q) 1RUD VR DUH HQJ IQHHU GMDBQH D GDD VAHQINAN
R GDD DR \WH GLIHHQARRY XVHGE\ WH YDURXY CDWWDP V ) UXUH ) XUKHUWP RUA
RUFKHMDMIRQ \RRE GR QRAWDGHTXDWMD DEGUHW WH GHHGY R' GDWD RUI DQ] DURQY

F7KH' D2 SV &RR\ERRN



" DIB2 SV DGV \MVV \R \KH SURGXPUIRQ SISHIDH \R SUHYHONHURY 1URP FRUXSW SXEQKHG
DQDOMEFY | XQUWIXGRIRQDARUUHI UMWIRQ \MN DU Z UMIHQ LQ D GHYHBSP HOARRY

HOYILRGP HOAGLLIHUHQWURP SURGXFURQ \WHQ WH MV FDQQRWDMVO GHS®\ 3 RSXOUZ RINGZ
RRY QHS$IUEZ &ROARD RUS] XUH' D) DARY OFN IHDXUHV \WWDWDVH WH P LI UDIRQR
WMV XVHG 1Q GHYHBSP HOAQIR SURGXFURQ WMV WDWDRWYHD P RQVRUDQG \MWY RXUGDD
IGZV 6HDP GMO P RYIQ) EHE HHQ GHYHBSP HQNDQG SURGXRIRQ UHTXILHY FHATIQ
FDSDELDEA RHBRNHG B\ WSIEDO HY2 SV\RRY VXFK DV

o UGN FRQQHARY \R WH FRP SB[ FKDIQR G HQIGHHUQ VAHGFH DQDOMFY VHD
VHYIEH JRYHDGFH DQG CDWEDVH \RRY

o 0 HD2 UKHWMDIRORUD" $* RU $* Wi

o QMIUDMG SIRGXFIRQWMIZ) DG P RQRUQ]

$ ' DIB2 SVSOWRP P SOIHV WMAGHSE P HOAZ MW 5 HASH WMV _5 HEISHY DUH RUFKHVIRDWWG
SISHIHV WDWHDMO P LI UDW DV D Z RINQ) XQUEHE HHQ FRP SDUEG! HQYLRQP HON' 7 IV FDQ
EH Z UWHQ LQ D VSHFLLLE \RRCRU P RUH SRUDE® IQWH' D2 SV3OWRP GRP DIQ 7KH

' DI WKHQ' D2 SV 3 OWRP FRQGHAW R\ RXUKHWURI HQHRXV \RRBKDIQV DQG SIRVIGHY D
XQUHG HOYILRCP HONQ Z KIEK \R 1P SBP HOAMAN : W D FRP P RQWMAILY HOYLLRQP HOMMAN
DXWWRLY GRQYKDYH \R EH H SHW 1Q HDFK Rl \WH YDURXY \RR® DQG @QJI XDJ HV \KDWARP SUMH

\ RXUHQG \R HQG GD\B RSHIDMRQY SISHIHY 7KH' D2 SV 3 OWRP DOR HDEGN WMV \R EH
DGEHG Z MNRXVKDYIQU R Z UM FRGH XVIQJ D8, ) RUP RU IQIRWP DIRQ YIHZ RXUZ HEICDU

2 UFKHVIMDM < RXU3 URGXAIRQ 3 ISHITHY [RU/ RZ. ( WRWY

# 4 $ 0

" HS® P HQAR GDVD DCDOMFV GlLIHWY IURP VRIE DUH HQJ IQHHUQ) GHSE P HOA7 R GHS®
DQDOMEFY IURP GHYHESP HQAKURXI K \R SURGXFURQ \ RX GHHG IRXUNA FRP SRQHOW

o 7TKHGDD\ RX DUH XVQI IRIMMIQ]

o 7KHKDUEZ DUH VRIE DU VANV 1P SGP HQIQ) DQDOMFY

o 7KHFRGH\ RX KDYH FUDWG

o $QKH WMV WDVWBURYH VXFFHW

F7KH' D2 SV &RR\ERRN



,Q' DVBR SV WHUH DUH P RUH MSV DQG FRP SB[ W\KDQIQD' HY2 SV EXIG \WWGHS® |
) LIXUA

$ ' DIR2 SV3OMWRP HDEGN\ RX R H \WMQG WH FROFHSVWR * HY2 SV &, &' AR P HHVWKH
QHHGV R CDWB VAHQRH DQG DQDOMEY \WDP V DX\ DV HQYLLRGP HQWP DQDI HP HQW
RUFKHADIRQ \WMAMY P RQARUQ)  J RYHCDQRH DQG IQIMI UDRQ GHSE P HQVL RIM \KDW
RUFKHADMRQ RFFXWY/ I IEH 1Q' DVER2 SV ' DVIR SV RUFKHVMDMY GDVB RSHUDMRQY DQG DOR
GHYHBSP HQAVDQEER] HYILRGP HON Z KIEK IGFOGH D FRS\ Rl G RSHIDIRQY ' DUER SV
H HEXAMY WWHVH IXQPURQY FRQIDXRXVD

o &( &RQIDARXV( QMRP HW

o &2 &RQIDXRXV 2 UFKHRDIRQ

o & & &RQIMXRXV,QMIUDMRQ ' HSE\ P HQN

o &7 &0 &* &RQMXRXV7HAY 0 RQRUQ) * RYHEDQRH

" HY2SV&, & \RRY @H - HONQV RUS ] XUH 3 ISHIGHV IRFXVRQWH &, &' VHIP HOAR \WH
GHYHBSP HOABISHIDH ° WH EXIQS DQG GHIYHY R FRGH 7KH RUAKHVDWM \WH VR DUH
GHYHBSP HOARRY EXVWRWNH CDW \RRBKDIQV ) RUP RUH IQIRWP DIRQ YIHZ RXUZ HEIGDU
2 UFKHVIDWM < RXU_ HYHBSP HO/B ISHIDHY IRU) DWDQG) HDWBMW ' HSB P HOW

( QYILRQP HQB LSHIHY

&RP SDUHG R VR DUH GHYHBISP HOAHQYLRGP HON' FUHD) DCDOMF GHYHBSP HQW
HOYILRGP HOW IV FRP SB[ 7KH GHYHESP HOWR GHZ GDVD DQDOMFY UHTXIUHY WH IRQIQ) R \MAY
W KDUEZ DUH VR DUH HYLRGP HON' YHWRQ FROAROVRREKDIQV \MDP RUDQ] DURQ DQG
SURFHW P HDVXUHP HOAV7KH' DV, WRKHQ' D2 SV 3 OMRP XVHV . WEKHOWIR DEVDFW
HOYILRGP HOW \WDWARQUEIQ DOWH SUH FRQILI XUHG \RRY GDUVHW P DFKIQH UVRXUFHY DQG
WMV © HYHY WIQ) XVHY GHHG\R FUDWM DQG LQQRYDWM . WFKHQV SURYIGH XVHY Z MW D
FROMRMIG DQG VHEXUA VSDFH \R GHYHBS QHZ. DCDOWEY DQG H SHUP HOW
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" HY2 SV IQUDAKPXYUH \RRY @\H 3 XSSHWS QUEG! RU7 HUDIRWP OFN VXSSRWRUVHD VHYIEH
DQDOWFY VDQEER] HV 7KH GR QRARIIHU

o 7HW\EDD P DQDI HP HQAFDSDELQMHAY

o ,OMIWDIRQ\R* W

o 6P SBIZI] DBV HQDEEY GO SURHWIRQDE \R VHVXS VKXWERZ Q P RQRUVDQEER] HV RQ
GP DQG 6 DQEER] HQYILRGP HOW IGFOGH WMAGDWD KDUEZ DUH VRIE DUH HOYWRQP HOW

YHWRQ FRQWRO DQG \RRBKDIQV \WDVWDUH \WDP - RUI DQY} DURQ DQG SURFHW P HDVXUHP HQW
DZ DUA

) RUP RUH IQIRUP DIRQ RQ VHDP BMD VSIQQIQ) XS DQG P DQDIIQ) WHSHDWE®! DQDOWFY Z RIN
HQVILRQP HQW \WDVKQGHUSIQ\ RXUGD SURGXFMIRQ DQG GHYHBSP HWBISHIHY VHH RXU
Z HEIQDU 2 UFKHVNDW < RXU(_QYILRGP HOWB ISHIRHV |RUS HXVDELDIV DQG 6 HEXUMY

# 4 $ # #

" DWW VFHQRH HQIIGHHUQ)  DQG DQDOMFY GHYHBSP HOADQG SURGXRIRQ Z RUN RVMQ\BINH SOFH
DFURW P XIBG! RU DAL DIRDY RUP XUBBI COW FHOMY ) UXUH  $ ' DR SV3 OWRP
ICFOGHV UHXVDE®! DQDOMFY FRP SRQHOW DQG SISHIHY ,QIUHAHQN  SHUP MRQ EDVHG
DFFHVW FROAROR I UDVWIKPMUH DQG\RRBKDIQV 9 DXA@V  DQG D P XQDI HQADURKLMAXUH \KDW
| DFLOIAMY VHDP GMY FRIERUDMRQ DQG FRRUEQDIRQ EHE HHQWDP V Z RINQJ 1Q GLIHBHQN
GFDURQV RUHQVILRQP HQV

F7KH' D2 SV &RR\ERRN



' HY2 SVRUZRINGZ \RRY OFN WH \WDP  DQG HOVILRQP HOADZ DUHCOHW QHFHWEDY \R SURP RM
UHXWH

o $ PHKRGWR FUDWM UHXVDE®! FRP SRQHOV VKDUHWHP DFURW \WH WDP V' DQG IXQWH
QLIHHQNHBP HQN R HWHUIQ D QI B SIRFHW  Z W GFDAFRQMRCDQG FHOMDD HG
P DQDU HP HQWDQG YIMELDV

o $EIMNV\RFUDM P RQWRU DQG UHP RYH 6 HD6 HYIFH' DD 6 FIHQFH $ QDOWEV 6 DQGER] HY
RQGP DG

) RUP RUH LQRUP DIRQ RQKRZ. \R FUHDAM D UHIDE®! DQG DI LB SURFHW | RUHQYILRQP HONFUHDIRQ
\WDWEDDXQRHY DQDOURY GHYHESP HQMBURGXRW DQG J RYHUDQRH Z W \WH QHHGV R
EXVIQHW XVHY VHH \KH Z HELQDU $ FKIHYH $ J LW DOG & ROMRY W 6 HD 6 HYIEH 6 DOGER] HV

$ $ 0

YXICIQ) * DB SV FDSDELDIAV 1URP VUK UHTXIUMV NQRZ BIGI H DQG P DQDU HP HOAR

" HY2 SVDQGZRNEZ \RRY 7KLY SURVPWP D\ EH D GUDP IRUVRP H EXWRURKHY 1Y DQ
IQGHVFUEDE®! QLI KWW DUH

" DA SHRS®! DUH GLLIHHQNURP VRV DUH SHRS®! 6 RIE DUH HQJILQHHWY HP EUDFH FRP S W
DQG FHBEUDW HDFK QHZ \RRO< RXUDYHUDJ H VRIVE DUH HQJ LQHHUHQIR V XQBFNQ) \WWH SRZ HUR
* V-HQNQY $: 6 $] XUH8, ZRINGZ ' $* \RRY WM [UDP HZ RIW VFUSWY @QIXDIHY
DQG QI UDVIRKPUMUH DV FRGH\RRY' 0 DVMY R QHZ \RRO UHSUAVHQW FDUHHUI URZ K IRUD
VRI\Z DUH GHYHBSHU

' D SURIHVMIRCDY' Z DR IRFXV RQ DQDO] Q) GOMY DQG FUDIY) P RGHY ° GDWIQ) QHZ
\RRY IV D P HDQV\R DQHQG * DM SHRS®! SUHHUD P RUH ARDLI KWRLZ DUG VHWRI DEVIRDRIRQY
DQGS , \R GHDCZ M VL VWP FRP SB[ W : - KIB! VRIE DUH HQILQHHY HP EUDFH \RRBKDIQ

FRP SB[ W GO\ HQILQHHWY DQG CDVB VAHQWAN VHHN R DYRIG FRP SB[ W 6 HD VHYIEH
DQDOWRY XVHY UDUHO YHQXUH RXAMGH \WH VDI H DQG REHIHG FRQIIGHY R D MIQI®! SSHHUIHG
RRO

F7KH' D2 SV &RR\ERRN



) RUFIQ) \KH GDWD\MDP \R P DQDU H D FRP SBf \RRBKDIQ FRP EIQQ) " HY2 SVDQG
ZRINGBZ \RRY GRHV QRABURYIGH

e $ VP S® VDL KWRZ DG XVHUH SHUHQRH IRUXVHY \WWDWZ VK VR DYRIG FRP S®f W
o 7KH DEIDMNV\R VXSSRWD IXQVSHAKP R XVHY 1URP \KH P RAWYMRKQEFDCEDMY HQJ LCHHUMR

WH P RWGRQ \MFKQIFDOVHD VHUYIEH XVHU DQG HQDEGH WHP \R FDUY RAVKHUURBI [Q
" DR SV

$ ' DR SV3OWRP EUQIVDAR \WHRRY GHFHWDY IRU DR SV IQR D MQI @ FRKHUHQN
SOMRIP \KDVWDARZ \/ HDFK XVHUMR IQMUDPVZ W \WH \RREKDIQ DVWKH GIYHCR! VP STRW RU
FRP SB[ W WDWKH GHVILH

" D2 SV 3WIRFHW 0 HWIFV

" D2 SVVAYHV \R HIP [QDW Z DWW DQG" DM SV P WY VHYH DV \KH P HDQV iR

GHP ROMIDW SURFHW IP SURYHP HQW ) UXUH  7HDP V QHHG W EH P HDVXUHG RQ R\ FOI WP HV
HURUUDWMY  SURGXRIYIW WMNFRYHUIDIH DQG FRIMERIDMRQ 0 HWEFY GUYH \WDP VR Z RINIQD
PRHDIIG MADINYH DQGPXWRP HUIRFXVHGP DQCHU $ ' D2 SV 3 OWRWP VDYHV WH XQ
IQARWP DIRQIURP HYHY 5 HASH H HRXWRQ R SURYIGH \WRVH FUMFDCP HWEY

" HY2 SV\RRY OFN H STAWDSDEIDIAY \R FU-DM DQG WRUH P HUEV IQFOIGIQ)
o 3URFHW @HDIH $QIQM DWGRUH R KMRY R DOSIRFHWQ) IQFOGQ) \MANBHVXOY

WP IQ) DQG FRGH FRQILI XUMRQ
o ' D2 SV SURFHW DQDOWEY UHSRWV DQG GDVIP DWW

F7KH' D2 SV &RR\ERRN



" N e

" HVSIWM \WH GLLIEXEAY QYFXWHG DERYH VRP H GDMB \MDP \V IOFRQUGHUIP SBP HQILY

" DB2 SVIUWRP VDK B\ EXITHQ) DV VAP IIRP DGR HQ' HY2 SV DQGZ RINGZ VRIVE DUH
FRP SRGHQW 7 KHVH HQE-DYRY QHDUD D D\ VWP EG! * HYHBSIQY GHEXJJIQ) DQG

P DIQEIQQ) D' D2 SV\VA VIMP IWHD\MQGY \R EHFRP H D P DRUERMBIQHFN DQG VRXUFH R
XQBOQHGZRIN $ WOP P LIKWEHIIQZ W EL) GUHDP V EXWARS Z W D IHZ XQUMAN 1Q
GHYHBSP HQAD P DQXD® WQGHG - HONQV GHS®  DQGBW R JOH FRGHRQ$IWGZ RU
7DBIQG RUGDT IDARY ° D@ IDUVKRWR! D EURDG DQG IREXWW D2 SV [P SBP HQIMRQ
7KH VRIZ DUH LQGXAY KDV FRIGHG \WH WUP V/ 2Z DI IBF RPVEXP 1D@\R GHVFUEH D I DIGUH W
SURSH® DSS® \KH $J 1B 0 DALHVR SUGFISGN 8 TP DO Z KDVWP DIWAY \R CDVD\WDP VIV IDSIG
GHS® P HQMUHGXFIQI HURY HQG \R HQG FRIDERIDIRQ DQG SURFHW P HEV 7 KH IDVMUD
WDP DGYDQFHV \R IRFXVIQI RQWHVH SURFHW P SURYHP HON \WH P RUH @NHO IWZ LOVX\ABIQ
P RP HQMP DQGDWRIQ' DVI2 SV H FHBIQFH $ GRS D SXUSRVH EXIOV DR SV 3 OURP
IURP * DAL IWFKHQ FDQVDYH \ RXUWDP WL QUIEDQAP H DQG IDAVDMRY ) LIXUA

,QFRP SHIMYH P DUNAW \WWH P RAWAQCRYDUYH FRP SDQHV Z LOEH \WRVH WDWFDQ TXIEND DEDSW
R UDSIGD HYROIQ) P DUNAWARQAMRQY 7 KH GOV \WDP \ \WDWDGRSW DVIR SV DQG SURGKFH
UREXVINDQG DFFXUDV DCDOVEY P RUH TXIEND WDQ\WHUSHHY Z I@SRZ HOMWIDWI IE GHAMRQ

P DNQJ WDW/XMBIQV D FRP SHIMYH DGYDQIUH 7KH' DUl MKHQ' D2 SV 3 OWRP FDQ

MP SWBWY RXU DUI2 SV IQUIDMYH DQG P RUH TXIEND EUQY WH EHCHIW R UDSIG DQG IREXW
DQDOMFY \R \ RXUXVHY DQG GHRMRQ P DNHWY

YUXH  7KH' DB MKHQ' DR SV3OMRP HIP ICDWN Z DVIM IURP WH SURFHWHV \KDW
P DQDIH IQMI UMRQ GHYHBSP HOADQG RSHUIDIRQ

F7KH' D2 SV &RR\ERRN



&RP SDUVRQRI $ SSIRDFKHV IRU' D2 SV ,P SGP HQWMRQ
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7KH GO P HVK GHVLJ Q SDWHLD EWHDNY J IDQWVP RQROMLE HOMSUMH GDVD DUFKIWMRMUAY IOR
VXEV VIMP V RUGRP DIQV HDFK P DQDUHGE\ D GHAFDMGWDP 1M DQ DURKIMRMUA

FRP SUMHG Rl QXP HIRXY GRP DIQV HOMSUVHY QHHG\R P DQDIH RUEHUR RSHUIDIRQY IWXHY
IQMUGRP DIQFRP P XQEDMRQ DQG VKDUHG VHYIEHY @\H HQYILRQP HONFHDIRQ DQG P HI
RUFKHVIDVRQ $ ' DUBR SV VXSHIAKFUMUH SURYIGHY WH | RXQEDMRQ R DEGUHAW \WWH P DQ
FKDTIQI HV LOKHUHQAQ RSHIDQY D JWRXS R IQMBEHSHAGHOMGRP DIQV ' DR SV KHSV \KH
W P HVK GHIYHUI BDMUEXVIGHW DI IOV B\ HODE@Y GHFHQWDD HG GRP DIQV\R Z RINIQ
FRGFHW

7KIVSRW R IV\WHEHIIQQQ) R D VHUHY \KDWH SEUHY \WH EHQH IW DQG FKDBIQIHV R
[P SBP HQI D GO P HVK DQG UHYIHZ V BM/RQY BDIHG IURP D SKDUP DFHX\FDAQEMY
DI P HVK H, DP S®I Y%XWILAWBMY GHIGH \WH GDVB P HVK GHVLI Q SDIAD

7 KH SDWEHDGHY R HOMBUVH GDMY SOMRWP  DUFKIMWMRMUHY FDQEHVXP PDULHGIQ  ZR®BV
1RM KLV IV EDVHG RQ D SRWIE\ =KDP DN' HKIKDQL R 7 KRXJ K\ RUNV

F7KH' D2 SV &RR\ERRN



6 HH\WH SDIVWADY' ,\W QR IXQZ RINGQ) 1Q GO DQDOMRY VFIHGFH Z KHQ\ RX DUH \KH ERMBIOHEN
IQ\ RXUFRP SDQ |V EXVIQHW SURFHWHY $ EDUWIIH R HURY P MHG G-DGIHY DQGBZ
UHVSRQVH \IP H FDQ RYHWAKDGRZ, \KH FRONMEXWRQY R HYHQWWH P RAWEUIDOAEDD VAHQNANRU
HQIIQHHU 7KH SIREGP IV QRV\ RX 3 WIHV VRP HZ KHUH 1Q EHEZ HHQ\ RXUHQMSUVH CDWD
SOMRP DUFKIMRMUH DQG WH HQMSUVHY EXVIGHW SUIRFHWHY %4HBZ DUH VRP H UH BRIRQY
XSRQWH IDIGUH R P RGHUQ HOMSBUMH DUFKIMRMUAY \R GHIYHURQ GDVI DQDOVEY DI LW DQG
UHIDEIOY

o &HOMDDHG6\ WP V) DO / RW R LQSXW DQG RABXW QXP HUIRXV I B! SISHIHY KDUG
R XQGHWARIQG P RAL P RQMRU JRYHWD EIARQV R GRAW KDYH EHHQ DQG Z IOEH
LOYHVIMG 1Q YDIQW Q) \R FRSH Z W \KLY YDVWWARP SB[ W/

o 6NO@EDVHG URBN FDQURWIDSIGD UHVSRQG \R FXVRP HUWHTXHVIV ® P DI IGH D SIRWFW
Z KHUH GLIHHQABDWY DUH Z UMHQLQ - DYD 6 FDD DQG 3\ WRQ 1 RWHYHY RGH KDV DOWHVH
WNQ VR \WHH DUH ERXQG \R EH ERWBIGHFNY FHOMUQ) RQ FHUBIQ SHRSBI ' Db
SURHWMRQDS DUH QRVSHUHRV® LOMIKDQIHDE®! ) XWKIHU \WH \WDP VR VSHFLDQ HG GO
HQIIQHHWY Z KR EXITS DQG P DIQEIQ HOMBUVH CDVT SOMRIP \ RSHIDWM DV D FHQMDD HG
XQWAYRUFHG IURP \WH EXMQHW XQW \KDWEUHDM DQG FRQUXP H\KH GDB 7KH
FRP P XQIEDMRQ EHE HHQ EXVIGHW XQW DQG VB SIRHWIRQDW IV XVXD® IQFRP SBAM
DQG IGFROMMMQNE: HOMDD HG HOMBUVH GOV DUFKIMAMUHY DUH CRVEXIOR VXSSRWS J GBI
GHYHBSP HQN DB WDP V KDYH J UDWALIEXOY UVSRQAQ) R XVHULHTXHW 1Q
UHDVRQDEGI VP H IWDP HV ) LIXUH LXMDY WH H MMQFH Rl EDUHY EHE HHQ CDWD
VRXUFHWWDP V WWH SOMRWP \WDP DQG GOV FRQUXP HWY/

o ' Dl GRP DIQNQRZ BIGIH P DWAY ° 7KH DT WDP \NDQUDW KLIK BIYHOMTXILHP HON
IRP XVHY DQG VINHKRTGHY LOR D COVY DURKIMAMUA \WDVWBURGXFHV P HDQQI IXCDQG
DFFXUDWM DQDOWRY 7KLY IV P XFK HDVIHUMR GR Z KHQWH CDVB\WDP KDV IQIP DWM
NQRZ BIGIH R \WWH GOV EHQJ FRQVXP HG DQGKRZ. IMDSSTHY VR VSHALLLE EXVIGHW XVH
FOVHV $ VFKHP D GHMIQHUZ KR P RYHV IURP SURMPVIR SURMIPWP Dy CRAKQGHUYABIQG \WH
QXDQFHV EHKIQG \WH UHTXILHP HON RN HDFK GOV FRQUXP HU

o 8 QYHWDORGH M HIIW DOSDWASY IDC * DBWDP VP D\ IDQIQR WHWDS R DWXP 1Q)
\WDVWRGH RYHUDUFKIQ) SDWHD FDQ FRYHUHYHY XVH FDVH © HYHVHHQP DQ. GDWB DQG
DCDOWF SURWFW DQG P MBNHQ DWXP SWRQV @H WY RQH DUH D FRP P RQ FDXVH R
SURMPVKQGHSHURWP DGFH RUIDIGUA

F7KH' D2 SV &RR\ERRN



) $

7KH GO P HVK DEGUAWHY WH SUREGP V FKDUDRMIMIF R OUH FRP SB[ P RQROME GO
DUFKIMFPUAY B\ GYIGQ) WH W VWP LOR GVFUAM GRP DIQV WDWDUH P DQDUHG B\ VP DU
FURW IXGRIRGDOMDP V ' DV P HVK SURSRQHQIW ERURZ \WH WMUP 2GRP DICF IURP \WH VR DUH
HQIIQHHUIQ) FROFHSWR 2GRP DD GIVHOGAMIQ ' ' ' 3 DWW FRQHGE (UE( YDQV ' '
QYIGHV D VWP RUP RGHAQR VP DBIVXEV VWP V FD@BIG GRP DIQV ( DFK GRP DIQIV DQ
IQGHSHQUGHQ® GHSE DEGI FOMMUR! UHDWG P IEURVHYIEHY Z KIFK FRP P XQIEDWM Z W XVHY
RURKNHUGRP DIQV \MURXJ K P REXOUIQMIDFHY ( DRK GRP DIQ KDV DQ P SRUDQNRE \R GR DQG
D GHAEDWG WDP ° IlYH\R QIQH P HP EHY ° Z KR GHYHES DQLQIP DM NQRZ BIGIH R GDW
VRXUFHV GDVB FRQUXP HWY DQG IXQRIRQDOQXDQRHY 7KH GRP DIQWDP DGRSW DQ
HQWHSUHQHXUDCP IQGVHWYLHZ IQJ \KH GRP DIQ DV 1L IWZ HUH D SURGXPWDQG XVHY RURKHU
GRP DIQV DV FXRP HY 7KH GRP DIQIGFOGHY GDW FRGH ZRIN®BZV D\MDP  DQGD
\WFKQFDCHQVILRQP HQV DB P HVK DSS@HV' '+ SUQAIS®N SIRYHQIQ VR DUH
GHYHBSP HOMR G DQDOWEY | \ R{YH EHHQIRGZ QU ' DB WFKHQ DVD@\ RX NGRZ. ZH
DUH DODERXVADQVHUWIQ) VRIE DUH GHYHBSP HOAP HKRGY \R GDVD DQDOWFY

7 KH RU DQYJ DURCDOFRQFHSW EHKIQG GO P HVK DUH VP P DU HG DV IRBRZ V
o $ IlYH\R QQH SHYRQWDP RZQV\WH GHY \WMVVGHSE P HOVP RQWRUQ) DQG
P DIQMDGFH R DGRP DIQ

o 7KHWDP RUDQ] HY DURXQG WH GRP DIQ QRAKH XQEHDIQ) VRREKDIQ RUKRU] ROBOED\
SISHEHV

e ' RP DIQGOW DWHW DUDRW DQG UHDWG VHYIEHV DUH YIHZ HG DV \WH \WDP |V SURGKFW
7 KH SURGXPWOFGGHY G DQG RSHIDWRQY ' DY FRQUXP HLY DUH \WH GRP DIQ\WDP |V
PP HY

o ' DII( QIGHHY P XWEHYHBS DQIQIP Db XQGHABQEQ) R GDWB VHW \R UD® DGG
YDOH

$ ZHOIP SBP HQMG GRP DIQ KDV FHABIQ DEX\MY WDWR! [ HUEHGQH W \R \WH FXVRP HY RU
GRP DIQXVHY/

e 4 K5 N4

F7KH' D2 SV &RR\ERRN



o ' IMFRYHDE®! ° XVHY KDYH DFFHW \R D FDB®) RUP KGO P DQDIHP HOARRO
Z KIFK UHQGHW \WH GRP DIQ GVFRYHUDE®! DQG DFFHWIE®!

o 8 QEHYARQEDEG! DQG Z HOGHVFUEHG® \MUP V DUH GHIQHG IQ D GRIRGDY DG \WH
GRP DIQKDV FBDQ Z HOGHWLI QHG IQMUDFHV

o 6HEXUH DQG SHP MRQHG® GO LY SURMAMG IURP XCDXWWRU, HG XVHLY

o * RYHHG® GHMIQHGZ W CDB TXDDW DQG P DQDIHP HOWZ RINGBZ V \KDWHP SRZ HU
W XVIIH

o 85/ $3," WHQ® FDQHDVO IQMRSHIDW Z MK RKHUGRP DIQV \KURXIK D K\ SHAEN
85/ RUDSSTIFDMRQ SURIWDP P IQJ IQMUDFH $3,

o # K Q
N

o ( DV WRUHSRWBUREGP V DQG UHFHLYH XSCDWV RQILL HV

o 8VHYP D WIXHWOHZ IQAIKW [P SURYHP HON DQG JHAKHP QR SURGXFURQ
TXIEND

2 UDQ] Q) D GOV DUFKIMWRMUH IQR GRP DIQV LV D MR GHUGHAMRQ WDWEUYHV

RU DQ] DURCDOAKPNUH ICFHQIYHY DQG Z RINGZ \/ \KDWQI GHGFH KRZ. CDUD FRQUXP HY XVH
G ' RP DIQV FKDQIH \WH IRFXV IURP \NH GD\D IWHD\R \WH XVH FDVHV IRUKH GO 7KH
FXVARP HUXVH FDVHV 1Q WU GUIYH \WH GRP DIQ\WDP \R IREXV RQVHYIEHY VHYIEH BIYHO
DIWHP HQV 6/$ DQG$3,V ' RP DIQV SURP RM GDIB GHFHORDD DIRQ ,QAMDG R UHOIQ) RQ
D FHQRDQ HG\WMDP  Z KHUH \KH IXQJ EEIDW RN KXP DQ UVRXUFHV 1V DQ HQGEBMW FKDIQIH \WH
GRP DIQWDP 1V GHAFDWMG DQG | RFXVHG RQ D VSHFLLE VMR SUREGP \ DQG GDWD VHW

" HFHQRDE DURQ SURP RIMV FUHDMYIW DQG HP SRZ HUP HQW, Q\WH VR DUH LQGAMY  \WIHUHY DQ
DEDIH 2 RX EXIC W RX XQ W & BDURZ GHYKLS DQG DFFRXQUELON NHHS WH GDD WDP V
IRFXVHG RQP DNQJ WHURXMRP HY VXFFHWIXO$ V DQ RUDQL IQ) SUQAISE! GRP DIQV IDYRUD
GHFHOADD HG HFRA VWP R IQMEHSHOGHQAEDID SURGXFW YHWXV D FHQWADD HG GDVT ONH RU
DI Z DUHKRXVH Z W DOMW IQKHUHQAERWBIQHFNY
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,Q RXUDVBRMZ H VXP P DU HG \WH \KIGN.QJ EHKIQG \WH CD\B P HVK GHVLI Q SDWAD |, Q\KLY
SRW R ZHZIQWMHZ VRP HR \WH IGHDV EHKIQG GDW P HVK VBINH D IXCRIRCDOBRN DW/
DWW P HVK DQG AVFEXW VRP H R \WH FKD@IQI HY R GHRHORDD) HG HOMSUVH DUFKIMAMUAY O\H
COWP KWK / DWZ HOH SBUHKRZ DR SV FDQ EH SDIUHG Z W DD P HVK \R P 1\ D\ \KHVH
FKD@IQI HY

/ DUH FHQADD HG HOMBUMH DUFKIMPMUAY GVFRXUDI H DI LW 7 KH FHQWDE) HG DURKLMANUA
FROWV R YDURXV SISHIDHV \KDVWQI HWSURFHW DQG VHYH CDW ( YHU RQH RQWH G
WDP Z RN RQWHUVSHADD HG SDWR WH OUHUM MP  DQGWH UHD XSRQHP DI
GRAXP HON DQG P HAII VAR WA RUDQ] HG ) IXWH  VKRZ V WH ADIGHG @HV R

FRP P XQEDURQV WDWARW [ XQRIRQDCERXQEDUHY 5 RBV WQG \R EH P RUH VSHADQ HG RQD
ELJ WDP VR WHUH DUH ERWBIOHENY © W KHDYA Z HI KVBURFHWHY IVEHFRP HV P XFK P RUA
EXU-DXFUDIF \R FKDQIH DQ. SDIWR! \KH DUFKIMFUUH © W DVMDG. MWHDP R UHTXHWWV IRU
QHZ GBS VRXUFHV DQG QHZ. DQDOMFY WH FHORD@ HGWDP P DQDIIQ) \WH SOMRWP FDQ
TXIEND H FHHG \WHUFDSDRIW \R NHHS XS & XVIRP HY DUH RQ D IRXUH \R J HAQWI KWDQG
WH P D\ CRWQRZ H DA® Z KDWKH Z DOKQIDNH VHH W W OUHW AMP V MY P XFK
KDUGHUR WMUDW \RZ DUG D VROMRQ\WDWDGEUHWHY D XVHGY OWQNHTXILHP HOW

YUXWH  : KHQ\ RX P DNH D FKDQIH \R D FHQADD HG SOMRP  \ RX QHHG \R XSGDW HDFK
FRP SRQHQADQG FRRUEICDWM EHVE HHQ VHYHIDOGL HUHQAMDP V 6 RXUFH 7 KRXIKE RUWV
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" DB P HVK GHFRXSEN WH VXEVL VIMP \MDP V IURP HDFK RIHU %4 SDUMRQIQ) WH A WP 1OR
SIHFHY HDFK GRP DIQWDP FDQ Z RUN XQIQMUXS\MG DQG DWKHUGQDMUDAMMUMRQ FDGHQRH

2 YHUMP H GRP DIQ\WDP V DABIQ D P XFK P RUH LQIP DM XQGHWABQEQ) R WHUGDWD VRXUFHY
DQGXVHY BDAQ) \R P RUH HIHARYH \WMFKQFDO/ROMRQY 7 KH GO \MDP DEGUHWHY \WH
EDFNEJ R VBV P RUH TXIEND EHFDXVH VN FRRUECDMRQ LY P RUH VDL KWRZ DG Z W D
VP DIUWDP  7KH DWW P HVK WDP DWXP HV VRBODHR FGI RZ QHYKIS R \WH GRP DIQ 7KH
GRPDIQ Y WHUIQMIDCGSURGXFV DQG WH GRP DIQ SURGXFWP DQDI HUY \WHUHP SRZ HIHG
PIQL&( 2 ° \RXP D\ KDYH KHDUG WH \MP 2SURGXPWKIQNQI® Z M UVSHPAR D GOV P HVK

6 XFFHW P HDQV H FHBIQ® VHYIQ) \WH QHHGV R LOMEDCRXWARP HY 7HDP P HP EHY FRYHU
DOXH URBV VR WHUH DUH P RUH K\ EUG SO\ HY HIDE@Y P RUA 1G] LELOV 1Q UHVSRQEQ] \R
VXU HV 1Q GHP DQG IRUD SDUMEXQUWNGVHW:  KHQVRP HIKIQI JRHV ZURQ) \KH GRP DIQWDP
KDV DOKH U KWCFHORHY R DM RQ D VROMRQ

$ - ! %

7KH FRIFHSWR GDW P HVK SURSRVHG E\_=KDP DN’ HKIKDQL KDV \INHQWWH QB0 B\
VRP %HBZ Z HOBRN DAD VP S H, DP SO DUFKIMAMUA SDUMRQHG IQR GRP DIQV \R GOVDWM
AW P HK

<RX P D\ KDYH XVHG D P HAD WHDP 1Q) DSSTFDMRQ VXFK DV 6 SR RUG RXQGE.BXG $
VWHDP 1Q) VHUYIEH KDV VR KDQGEBI D YDUHW R DRUYIMAN \WDVWER [EDXD SDUMRQ LR GlLIHHOW
DDV

o $WYAV° RQERDG SD PDQUH 2
o 3RGDW° FUDM WBDVH SO\ 2
e 8VHY® UMM P DQDUH SURIGN P DQDIH DFFHW 2

$ FHQRDO HG HQMSUVH DSSTIFDMRQ Z RXG FRP ELQH DR WHVH IXQRIRQY DQG VHIYEHV IOR
RQH P RGROKIE DUFKMMRMUH $ CDWD P HVK RUIDQ HY HDFK IXQRIRQDOERP DIQ DV D VHSDUDAM
VHWR VHYIEHY ,QIUXUWH  EHBZ \WUHH GRP DIQVDUH VKRZ Q $ GHAFDWGWDP KDQEBNV
DAYV SRGFDVIV DQG XVHY UAVSHRIYHO  EXWHDFK GRP DIQ GHSHQGV RQ GO DQG VHUYIEHY
IURP RINHUGRP DIQV DQG RSHIMRQDOA VAP V' 7 KH GRP DIQV IQWH 1L XUH DUH VKRZ Q UHFHIYIQ)
AW IRP IGSXVWEDI SRW ,' 3 DQGWDQUP WD DB \R RASXWEDID SRW 2 3

7KH DAWR RQERDUEQ) D GHZ. DUNAMDRUYDMMY DQ DUMWRQERDUEQ) VHYIEH WDVWKSCDWMY WH
DUV GRP DIQ : KHQD XVHUSD\ V D SRGFDWZ WIQ WH SRGFDW\ERP DIQ (VW) JHY DQLQSXW
QR WH DUYAY GRP DIQ Z KIFK DRRYDWM \WH DUYAMED, P HOWHEH $ SSTFDVRQ VFDOELDN

[P SURYHV DV HDFK JURXS LQGHSHQGHQ® P DQDUHV W GRP DIQ ) RUH DP S®! \WH XVHY GRP DIQ
WDP FRX@ DGGD QHZ CDW VHWRUQHZ P IFURVHIYLEHV UHDAMG VR XVHLY DB Z WK FRP SO
DXVRQRP\
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,Q DI DDOWFY WHUH 1V D FROARQARMQRQ EHE HHQ FHOAD® DURQ DOG GHEHOWDA DURQ
" DD GHP REUDWY DURQ DQG VHD VHYIEH DCDOWEY HP SRZ HUIQORYDIRQ EXVKH HQMSBUVH
P XVWDGKHUH VR VAN RYHIDCFH BQEDGY © H QHHG RGH YHWIRQR! UHDOV EXWRYHU
FHOMD@ LQJ DCOOWEY FUHDMY ERMBIGHANY

" DD P HVK BDQV \WH HQMSUVH KDUS 1Q WH GUHAIRQ R GHFHOADA DIRQ 7 KH EHHIW R
JUDQIDY DXRCRP \ R VP DOMDP V D Z HOHABEQKHG 7KH GRP DIQWDP GHYHBSV
ZRINGZ V DG SUDRIFHY DO QHG Z M XVHUUHTXILHP HON DQG\WHURZ QWDP FXQMUH $ JURXS
R ILYH \R QQH SHRS®I IV OU H HQRXI K \R YHWGEHDV EXWIRVWR U H DV \R B! LOQRYDURQ
7KH\MDP GHYHESV DQIQIP DM XQEHWABQAQ) R \WHUGDWD DQG W DSSTFDMRQ Z MWIQ \WH
JUHDWUGDID RUDQY) DR ' RP DIQV IRAMUD VHOUH R RZ QHYKIS  DFFRXQUUELO DQG DQ

DO QP HOAR ICFHQYHV

7KH GVDGYDQ HV Rt GHFHQRDE) DURQ DUH DOR Z HONGRZ Q * UHDMUGHFHQRDE) DURQ UDVHY
WH RYHID@BIYHIR FKDRV ' HFHQUD DURQ P DNHV IMKDUEHUR HIRUFH JRYHUDGQRH  VHEXUMY
DQG RNHUSRIFHY ' HAHQAD® DMRQ P D\ QRADGHTXDWMO® P DQDU H IQMBRXDCBUIRSHW 7KH
WDE®I EHBZ VXP P DU} H \H DGYDQUU HV DQG GVDGYDQEI HV R D GHFHQWDQ) HG

RU DQ] DURCDOARKFMUH
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e

YHBZ IVRXUIICDCSRW R RQFRP EIQIQU GO P HVK Z W' D2 SV \R IRAMUIGQRYDIRQ Z KIG
DEGUHVMQ) \WH FKDEIQ HV Rl D GOV P HVK GHRHORD HG DURKMAPYUH © HWHHD' DR SV
SURFHW KXE OHWH* D, WKHQ3 OMRP SO\ Q) D FHQRDO/XSSRMEY URB IQ VXFFHWIX@®

[P SBP HQMY D GDWP HVK * DR SV H FHY DWKHWSH Rl Z RINGZ DX\RP DIRQ\KDWADQ
FRRUECDWM IOMEHSHQGHOWERP DIQV P DQDIH REHUR RSHUIMRQY IMXHV DQG KDQGB! IQMU
GRP DIQFRP P XQEDIRQ 7KH IRGZ IQ) VHAIRQ Z IOH SBUH\WH' DR SV HDEGIG GDWB P HK 1Q
P RHGHOW

W RX@ EH LQFUHAEE® ICHIIFIHQAR EXICS D G P HVK Z MRADXRP DIRQ ' D2 SV IRFXVHY RQ
DX\RP DU GDVD DQDOMFY Z RINGBZ V \R HQDE®! WDSIG IQQRYDIRQ Z M BZ. HURUDMY | VDOR

HQJ HQGHY FRIDERIDIRQ DFURW FRP SB[ VHW R SHRS®! \WRKQRBJ\  DQG HOYLRGP HOW

" D\BR SV SURGXFHV FBDUP HDVXUHP HOADQG P RQMRUQ) R WH HQG \R HQG DQDOVEY SISHIHY
DY Z M GDBVRXUFHVY © KIB! GDVD P HVK FRQAHUDY IWHD Z (W DUFKIWMPMUA DQG WDP

DOQP HON DR SV DXRP DV Z RINGZ VWDWIP SO\ G P HVK GHYHBSP HOADQG
RSHUIMRQY ' DVIR SV 1V DOR DQIGHDCBOMRYP XSRQ Z KIEK \R EXIC \WH VKDUHG QI UDVRKPMUA
QHHGHGE WH CDW P VK GRP DIQV ) RUH[ DP S®! ' DVBR SV SURVIGHV DZ D\ \R IQABQIDWM VHD
VHWIEH GHYHBSP HOMOVLRCP HON W2 RX@ EH D Z DM Rl HIRWRUHDFK GRP DIQ\R FUHDWM DQG

P DIQBIQ \WDWFDSDEIOW LQCHSHQGHQW®

$ CDWP HWK [P SBP HOMGRQD' DR SV SIRFHW KXE @HWH' Dl MKHQ3OWRP FDQ
DYRIG WH ERWBICHFNY FKDUDPWMUMIF R OUH P RQROKE HQMSUVH GOV DUFKIWRMUAY 2 GH FDQ
[P SBP HQW D2 SV RQIW RZ QZ MMRXWEDD P HVK EXWEDID P HVK 1 D SRZ HUXCRU DY} 1
SUGFIS®! IRUDUFKIMAMUH GV Q DQG DQH FHBIOMWRU D2 SV HQDEGIG RU DQJ DIRQY

" D\BR SV IV WH VFDIIRTIQ) DQG FRQQHAIYH \WAXH WDWKHSV \ RX FROAMKPWDQG FRQHAVD CDB
P HWK
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$ QVFXWIRQR ' DVI2 SV P RYHVWH IRFXV DZ D\ 1URP RU DQ] DURQ DQG GRP DIQV DQG
FROUGHY RGH R WH P RWP SRUBIQATXHIRQY | DFIQ GDVD RUIDQ] DIRQY ° D TXHWAIRQ WDW
WDUHD JHV DVNHG 2+ RZ GR\ RX EXIG D GDVY IDRRW * 3 7 KH GOV IDRRY \BNHV LOSXW 1Q WH
IRWP R UDZ DY DQG SURGXFHY RABXW IQWH IRP Rl FKDW JUDSKV DQG YIHZV 7KH GO
IDARY HQFRP SDWHV DOR! \KH GRP DIQV IQ DM VAP DUFKIFUMUH 0 RAWHQMSBUMHY LXVK \R
FUHD\M DQDOWFY EHIRUH FROVUGHUQ) \KH Z RINGZ VWD [@P SURYH DQG P RQURUDCDOMFY
WHRHKRAWMHUGHS® P HOAMDHA FO! | R Z RQGHUDWEDY WDP V DUH GURZ QQY 1Q
WFKQEDOGHEW

%HRUH\ RX FDQXQ\ RXUGDWD IDRRY  \ RX KDYH \R EXIG\ RXUGDWY IDRRY 94HRUA\ RX EXIG
\ RXUIDARY \ RX Z RX@ GR Z HOR GHVLJ Q P HFKDQWP \V \KDWAUHD\M DQG P DQDIH \ RXUGD\D
IDARY ' DB2 SVIV\KH IDPRY \WDVWEXI@V P DIQIIQV DQG P RQAVRY GDW P HVK GRP DIQV

$ UFKIMPMUA XSWP H BAVSRQUH WP H N SHURUP DQFH SDUDP HWY ° \KIHVH DUH FKDEBIQI Q)
SUREGP V DQG VR WH \MQG R \BNH XS DOKH R \ JHQIQWH URRP 7 DNH D EUIRDGHUYILZ

$ UPKIWMAVY RXUGDD | DRRY VR WWDW RXUGDVD VRHQIVAN BDG \WH IQGXAY 1Q R\ FOIIP H

" HVLJQ\ RXUGD\T DQDOWEY Z RINGBZ V Z W MV DAHYHY MBIH R SIRFHVWIQ) VR KDWHURY
DUH YIWYD@® ] HIR IQQXP EHU" RIQJ VR Z @I LYH \ RX \KH DU LOW \WDW RXUGDWI RU DQ] DURQ
QHHGV\R FRSH Z M GHZ. DQDOWEY UHTXILHP HQW' $.J B! DQDOWEY Z IOKHS \ RUGDI \WDP V/
UHDO H WH IXQEHQH IW R DQ DSSTFDMRQ DQG GDMI DUFKIMAMUH AYIGHG IQR GRP DIQV

( NEHQAZ RINGZ V DUH DQ HWHQIDCFRP SRGHQWR! D VXFFHVWIXCEDW \WDP IQUIDWYH 2 CH
FRP P RQSUREGP IV WDWARGH FKDQIHV RUQHZ GDWB VHW P D\ EBDNH MIQU FRGH <RXU
GRPDIQ' $* QUHANMG DR FIF JUDSK 1V LQJ HVIY GDVD DQG WHQWDQVRWP IQ) P RGHI DQG
YIVXD@ 1Q) W\ KDL HQRXJ K R WAMZ MIQ D QI B GRP DIQ EXWE DI IGH \MAIDY Z M RKHU
GRP DIQV Z KIFK XVH GLLIHIHQAMDP V DQG RRBKDIQV P DO HG 1Q RKHUBFDIRQY +RZ GR\ RX
D@Z D GFDAFKDQI H R D GRP DIQ Z MRXW/DFULIFIQ) J ®REDQ) RYHIDGFH DQG FRWRD 7 KDWY
[P SRUDQAR GR QRWRQD Z WKIQ D MIQJ Bl GRP DIQ EXVWEHE HHQ D JURXS R IQMEHSHQGHQW
GRP DIV DVZHD

: MID' DR SVSRFHW KXE @H\KH' DUl MKHQ3 OWRP \MANY 1V SHURP HGIQDQ
HOYILRGP HQAKDVWP ILURY WH M VAP ' DVB: LWRKHQ VXSSRUV DQ QM@ HOMMAMIQRYP HG
VW VMP Z IGH SURGXRIRQ RIFKHWIDRQ P HB RUFKHWIDIRQ \WDVW/SDQY RRBKDIQY 8 Q\H
RUFKHAADIRQ \RRY @H $IUEZ $] XUH' D) DARY RUGRQARCD ' Dl WWKHQ FDQ CDWYHD
FRQUHPWR \WH FRP SB[ FKDIQ Rl GO\ HQIIGHHUQ). VAIHQAH DCDOMFY VHD VHUYIEH
JRYHIDQRH DQG CDWEDVH\RRY' DQG P HB RFKHMDMY D KIHDUA R $* V 0 HD

RUFKHVMDMRQ 1Q D KHIMURT HGHRXY VIR Z RS 1V D FUMFDOFRP SRQHQAR VXFFHIX@® URG
RXWD G P HVK

7KH' Dl WRKHQ3 OWRP QDUYHOD SURVIGHV'8 5/ DFFHW \R QHDUD DOKH LOMIDFHV \KDWDUA
UHTXILHG IRUIQMUGRP DIQ FRP P XQEDUIRQ
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7DEG ' D WWKHQ3 OMRP VXSSRIWRUIQMUGRP DIQFRP P XQFDIRQ

7 KH FDSDELDV R H HOXW GRP DIQ TXHUHV FRP HV IURP ' DI, WKHQREHULXQY 3 IRFHW
TXHUHY FRP HIURP FDE@ DQ RBHUXQ RUXQQQ) D5 HASH RUKHAMRQ SISHIH  ( YHQW
QNDIH IV CDUYHO VXSSRUMG DQG GHYHESP HOMIENDY H VP V IURP . NRKHOY RQ GHP DQG
GHYHBSP HONVDQGER HV ' DV WRKHQ VXSSRWW GOV GNDUH B\ LQMI UMY Z W \RRO WDW
DFFHW DQG ARUA GDD ° WHUH DUH SBIQWV R J UHDWRGHY

" DB MKHQJ URXSV UHFISHV QR FRP SRQHQW FDMIG LQI BHAHOW , QI BHGEHQW DUH
FRP SRVDE®! XQW \WDWADQ HCDE®! GRP DIQV \R FKDQI H IQGHSHQGHQ® 7KH FDQDOR EH
RUFKHVRDWMG \RJ HWHUZ DKIQ) . WFKHQY

" Dl WKHQFDQKHS \ RX DEAHW WH FUMFDOIRM\Y Rl CHYHBSIQ) GHS® IQ) DQG
P RQWRUQ) DQDOWFY UHDWG \R D GRP DIQ

o S5HASHV® 2 URKHMDW \KH Z KRBI SISHIDH LH  IQIHWSURFHW FXUDWM VHYH HE IOUGH
DGRPDIQ ' DWI. WWKHQ5 HAISHV FDQVHYHDVD P DWMU $* DV Z HODV BZ HUBYHO
" $* VOHMG IQUGHRKHU. $* V

o 0 RQWRUQI 7HANV® 0 DNH VXUH \KH CDWD IURP VXSSTHY DQG VR FXMRP HLY 1 \WKVAZ R
WLV DIGV IQ GDI QRAFY LH  GHMAIRQ DQG &FDQ DIRQR DQMXH ,Q\WH' DUl MKHQ
FROM WP RQURUQ) DQG IXQRPIRQDOMAN XVH \KH VDP H FRGH

o 9DUDMROV® ( [ HRX\WM GO SISHEHV Z MY VSHALLE SDUDP HMY ' HIYHUWH FRUHPWEDWD
SURGXPWRUKH FRQUXP HUEHFDXVH RQH M H GRHV QRAVIMDX9 DUDMRQY HQDE®! \KH GO
WP \R FUHDWM GLIHBHQAYHWRQY R \WHUGRP DIQ\R KDQEB! GHYHESP HOAVSURGXAURQ
2FDQDY 3 YHWRQY RUDQ. RKHUFKDQIH 9 DUDMRQY XQBAN D JUDWEHI UHH R DU LW DQG
HQDE®! SHRS®! \R EH KLIK® SURGXRYH
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o . IWKHO: [1DUG° 3 URYIGH RQ GHP DQG IQUDVWKFUMUH \R WH GDVB \MDP VAR SUHYHQW
GHD\V 2 QH FRFHD UHDWG \R GRP DIQ\WMDP V/ IV \WH SRIMQIDOGXSTFDMRQ R HIRWZ W
UHVSHPVIR KRUL ROBAQUDWIKPMUH * DB MKHQ FDQ EH XVHG R DXVRP DM VKDUHG
VHYIEHV ) RUH DP S®I ' Dl MKHQ SURYIGHV D P HFKDQMWP \R FUHDWM VHD VHYIEH
GHYHBSP HONVDQGER] HY VR WH LOGAYIGXDOMDP V GR QRKDYH WR GHYHES DQG VXSSRW
\KLV FDSDEIONV

o . IWKHQV 5 HFISHV ) XQPWRQDO7 VIV S WADWM \R VXSSRWWH 2SURGXPIRIHQMG
DSSURDFK 94XICHQ) WH IDRRY \KDWAUHDWY DQDOVEY Z WK P LGP DCR FOI WP H IV D FUMFDO
HCDEBIUIRUWH FXVRP HUIRFXV WDWY HWHQIDA RUVXFFHVWIXOGRP DIQ\WDP V/

#l . #,53)] .

" DIBP HVK IV D SRZ HUXQAQHZ SDUDAIP Z KIFK GHDY Z W \WH FRP SB[ W 1Q J IDQVP RQROKLE
W VWPV $V DQRUDQ] Q) SUQFISE! IWRFXVHY RQ G DUFKIWRMUH DQG\WDP V DQG
GV \WH RSHIMRQDCSURFHWHY \WDWDUH FUMFDA [P SRUBQNRUDI B! HURUIUHH DQDOWRY $V
SDWR \ RXUGDW P HVK VWD) * DVBR2 SV DWIMIV Z WK WH SURFHW DQG Z RINGBZ DVSHRW R
G P HVK ' DB SV DXVWRP DV VKDUHG VHYIEHY SUYHQI) GXSTFDMRQR HIRWDP RQJ

WDP V' D2 SV DOR DEGHWHY VRP H R WH FRP S®[ W DWRADMG Z W GRP DIQ QMU
GHSHQEHQFIHY DQG HQDE®N WH GOV RU DAL} DURQR WUNH \WH U KWEDDIQRH EHE HHQ FHQRDO
FRQNRA) RYHUDQRH DQG BFDAERP DIQ LQGHSHQGHH
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QB DQDOVV Z KR IRGRZ \KH GOV DQG DQDOWEY IQGXAN WO DVl WRKHQ WDV DUH
UHFHYIQ) LQTXILHY DERXVYGDWY |DEUFVE IURP HQMBUMH FIHQW RQ D GHDUGDI® EDVY

) RUAMUUHDAMY \WDWRXWR UHSRUWV SXEQKHG E\ \WH 1P OWA HDU \WH UHSRWRQ CDWD
IDEUEV DQG' DM SV UDQNHG IQ WH \RS \MQ IRUGRZ QBDGY 1Q * DUEHUIQFOIGHG D\
IDEUEV 1Q WHLWRS \MQWHQGY IRUGDIY DQG DQDOWFY 1Q ) URP DQIQGXAN SHWSHARH
\WH \RSIE Rl GDW IDEUEV 1V RQIILH

7 $ & e

: KHQHYHUD QHZ. \MFKQRBJ\ RUDUFKIWRMUH JDIQV P RP HQIMP  YHQGERWY KIDFN IWRUKHURZ Q
P DUN-MOQY SXISRVHY 7KLY IV KDSSHQQ) R \WH WU 2GDWD IDEUE 3 7 RRY YHQGRY DUH FUHDILY
WHURZ Q GHIQURQY R 2GDWY | DEUE® \R SURP RM WHURZ Q SURGXPWDQG VROMRQ RITHUQIV ||

\ RX VHDUFK WH , QMOHWRUD GHIQURQ R GDVB IDEUEV\ RX FDQ VHH GVFXYWIRQY R RIIH $,
DXIP HOBMRQ DQG RKHURRY W/ DOR GlLIEXOWR XQEHIABQG D QHZ WRKQRBI\ ZKHQ
SHRSBI GVFXW IMIQ\MUP VR W EHQHIW ) RUH] DP SBI RQH FRXG VD, \WDWED\S | DEUEV
DGGUHW FRP SB[ W HIP IQDM VBV XQI\ \RREKDIQV DG KHS RU DQ] DIRQY GHUYH QW KW
7 KDJY DOMMDE®! EXVWKH VDP H WIQIV FRXG EH VDIG Rl RMHUWRKQRBILHY VR IWERHVQW
DRXYD® H SOIQ Z KDWEDW I DEUEV DUH DQG Z KDWKH GR

* D RU DQYJ DURQY DUH EXFNIRY XQGHUWH WDIQ RN QXP HURXY GO\ SISHIRHY DAY RQ OUH
FRP SB[  DQG GMUEXWG GDVB VHW ' DU IDEUEY SXUSRWAR RIIHUD XQUIHG DSSURDFK \R

P DQDIH \WH FDFRSKRQ. R KHWURI HGHRXV \RRBKDIQV EHQJ \WURZ Q DAEDVD SIREGP V * DU

| DEUEV DUH EHVAGH) DUEHG DV DQ DUFKIWRUH RUGHWLI Q FRQFHSWQRVD VSHFLLLE VHWR! \RRY
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7KH\MUP IDEUE JHW W QDP HIURP DQ DUFKLMAMUDO
DSSURDFK WWDVBURYIGHV [ XTSRQMR SRQNFRQHAMW
EMEHHQQRGHY ,Q) UXWH  WH QRGHV FRXG EH
VRXUFHV Rl CDWB WRIIH  LQMEODCH WUDCDSSTEDMRQY
XVHY/ ° DO WIQ) \WDWDFFHWHY RUUHDMY \R GDW ' DD
IDEUEV SURVIGH UHXVDE®! VHYIEHY \WDW/SDQ GDWJ

QM UDIRQ DFFHW WDQVIRWP DIRQ P RGHIY

YIVXDQ DIRQ JRYHIDGFH DQG GHIHY |, QREHUR
GHIHUFRQGHRYIW EHE HHQ DOXHVH GlLIHHQWHYIEH
W IDEUEV P XWCQFGIGH FRQQHRRWY R GOV HFR AMP
\RRY

$ P\ QF FRX@ DU XH \WDAEDW | DEUFV BMDFH P DQ. SRIQNV IURP WH GVFXWIRQ RQ GDW

YILYDD DIRQWDVEHI DQD GHFDGH DIR ' DM | DEUE HQXXVIDWN DWHWARDVWAH GHVL Q SDWHD LY
P XFK P RUH \KDQ \WDWDQG UH HUHGFH RQH RUP RUH HP HUILQ) GDVI DQDOWFV \RRY $,

DXJP HQBMRQ DX\WRP DIRQ RIFKHWIMRQ VHP DQIF NQRZ BIGI H JUDSKY VHDVHYIEH AWHDP 1
G\U FRP SRVDE®! DU DQDOWFY G QDP IF GVFRYHY  REVHUIYDELDN SHYMMQFH @ HU FDFKIQJ
DQGP RUH ' DB IDEUEV VHHNR KDUP R} H DOR \WHVH GYHWH WWFKQRBJ LHV DQG\RRY © Z KIFK
RQHV GHSHQG RQZ KR LV GRIQJ WHVBIBIQU 6 RP H\KRXI KWBDGHWY DUH VD 1QJ \KDWHQMSUMHY
GHHG\R [P SBP HOAEDW | DEUFV IQ REGHUR Z RINIQ DQ DI IBI FXVRP HUIRFXVHGZ D\ ' D
IDEUFV FDQDGG YDOH EXVKH DUH QRAD SDQDFHD |, Y [P SRUDQAR XQGHUADIQE WD LI UMY
\R D GDWY | DEUE IV QR XDUDQMHG \R 1P SURYH EXVIGHW D OV

0 #

1 HY XVH DQDCQDBI\ : KHQ\ RX GUYH GRZ Q0 DWDFKXVHWWY $ YHQXH 1Q & DP EUGIH

0 DAWDFKXVHI\ RX KIMD RSO KWAYHY [HZ \WWQKV R DP B! 7KV JRHV RQIRUP LBV | D

) HUDU( QJ R DQG D + RQED &LYIE DFHG IURP &.DP EUGTH R $ W \RQ GXUQ) DXVK KRXU ARSSIQ)
DWARS@ KW DQG REVHYIQU WDIILE ©Z V' I\ D IDIUEHAKDWKH\ Z RX@ DULYH DWDURXQG \WH VDP H
P H 0 D\ EH\WH) HUDULZ RX@ ] LS DKHDG DVWIP HY' EXVWEHE HHQ ARSD KW DQG B @HV R
WDILE \WH IQKHHQADGYDQII HV IQWWH ) HUDUL GHVI Q Z RX@ EH KDQEFDSSHG RUSHUKDSV HYHQ
\RD® GHXWDD HG

7 KH SRQAY \WDWDCDOWEY DI LWV 1 P RUH DERXWIHP RYIQ) REVUBFGN DQG SURFHW ERWBIGHRNY
WDQRSWP [} HG \RRCBHURUP DQFH 7 KH SHRS®I WDWEDW RU DQY} DURQY KILH DQG \WH \RRY \WDW
WH EX\ DUH) HUDWY 7KHQWH SOFHWHP RQEXV ERXGNDGY Z DAQ) WRXIK B @HV R
WDIILE Z DM DWARSTIKW DQG IRUFH \WHP \R REVHIYH VSHHG @ IW ' DU IDEUEY DUH \KH WMV
H DP SBI Rl SXWIY D) HUDURQO DWDRKXVHWY $ YH

7 KH RSO KW 1Q D\ DQDOWFY DUH DAOR! \KH REDFGN \KDVWEHJ UDGH SURGXPYVY DQG DJ IO
W HIRY P DQXDCBIRFHWHY [P SDPWHYIEZ OFNR FRRUBICDMRQ DQG J HOHUDCEXUHDXFUDR
$QRUDQ] DIRQWDWINHY VHYHQ Z HHW R FUHDWM DQ DQDOWFY GHYHBESP HOMQMLRGP HOWZ L@
VAMVINH VHYHQ Z HHW HYHQ DIWUWH VSHQG P LGRQV Rt GRILY [P SBP HQIY D GDWY |DEUE
7RRODIHVH\  EXWRX NQRZ Z KDWY UHD@® VH \ " 7XUQ) GDVB DQDOWFY IQR D VX\BICDE®!
FRP SHIMYH DGYDQUMI H EHFDXVH \ RXUGDWB WP FDQJ R UHD@ IDWIZ KIG! IGFXWIQ) YILXD® | HIR
HURY +RZ GR\ RX FUHDWM \WH P RVADJ B! GDVI DQDOWEY WP 1Q\ RXUIQEAMY " < RX ABWE
GRNQI DW RXUSIRFHWHY DQG Z RINGBZ V

F7KH' D2 SV &RR\ERRN
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* DI |DEUEV FDQ EH KHSIXOEXWZ H\KIQN MY P XFK P RUH HIHRIYH R \ABWZ W D 2SURFHW
IDEUE® $ SURFHW IDEUE EHIIQVZ W D' DR SV VXSHIAKPMUH WDWERQGHRW Z W DO RXU
H MY \RRO DQG RIKHMDWY \ RXUGDWD SISHIHY DQGZRINBZ YV ) UXWH — $ ' DR SV
SURFHW I DEUE FRQQUHPW\ RXUSHRS®! SURFHWHY DQG\RRY I HKHUIQ D JIDQUWZ HE R
LQOMIFRQGHAMGCHW 2 QFH\ RX KDYH WDWQ SOFH \ RX FDQWBWD@IVIDIG ERMBIGHANY |

\ RX KDYH GD\I HURY WDWEUYH XCBOQRHG Z RIN \WWHQ RUFKHVDWM D EDIWY R \ABAMAIFDCDQG
SURFHW FROMRY \WDWTXDD\ GOVD VRXUFHY DQG GO SIRFHWIQD | IWBINHY Z HHNY \R FUHDWM
GHYHBSP HOMWQMURGP HON \WHQ XVH DX\RP DURQ DQG RUFKHVDM \WH FUDIRQ R
HOVURQP HQW RQ GHP DQG 7 DNH FRQIRCR! \ RXUGDWS IDRRY  Z W SURFHW RUIFKHDIRY : W
IHZ HUMDIIE @KW \ RXU) HUDU\RRY DQG SHRS®! Z LODFFHBUDM LQR DQ RSHQ URDG

YUXWH  $ SURFHWIDEUF EHIIQVZ W D' DR SV VXSHIAKRMUH \WDWARQCHRW \ RXUH MIQY
\RRY' DQG RIFKHWIDWV \ RXUGDW SISHEEHY DQGZ RINEBZ V

$ ' DR SV SURFHW IDEUE XQUIHV\ RXUYDURXY \RRBKDIQV IQR D KIHDUFK\ R REVHYDE®
RUFKHVWMRQY \KDWZ H FD@P HB RIFKHDMRQ 2 GFH WDV GRQH \ RXUWDP V FDQIRFXV RQ
WHUVSHFLLE GFDCRUFKHIDMRQY Z WRXWARK] J @) Z W DOR! \WH \BVN FRRUECDMRQ \KDW
P DNHV IQMUWDP  FRIDERIDIRQ FKD@IQIIQ) $ SURFHW I DEUE XQULHV'\ RXUH] MIQY \RRY DQG
SURVIGHY \WH STMRP RQ Z KIFK \ RX FDQ MADWM VRZ DG DYDY ERAMBIGHANY <RX P D\ 110G
WDVWAHFKQRBJ LHV ONH COMB YILYD@ DURQ DX P HOWMG GDWY FDWEBJV RUVRP H RIKHU

FRP SRQHQW DWRFDWMG Z W GDMY I DEUEV DUH KHSIXO7KH' DVl SV SURFHW IDEUE JIYHV\ RX
FROWRCRYHU\ RXUWFKQRBI\ URDGP DS VR \ RX FDQ HYRIH IQFUHP HOBM 1QZ D\ V\KDWP DNH
VHQVH JLYHQ\ RXUJ RDW DQG FROAMDIQN : KIB VRP H SHRS®! VHH GDVB I DEUEY DV DQIGHDO
SDN\R' DVBR2 SV Z HWIQN\WH RSSRVWM [V P RUH FRP SHEB $ ' DUBR SV SURFHW IDEUE vV D
JUDWZ D\ \R EHJIQ D VP RRW HYRGMRQ\RZ DUBV D GDWY | DEUE

7TKH' DI MKHO' D2 SV 3 OMRP  SURVIGHV WWH \RRBKDIQ VXSHIAWKRMUH P H\D

RUKHVDIRQ REVHYDEIDN DQG HVMURGP HQADX\RP DMRQ WDWADQ KHS \ RX IGHQMA DQG
DEGUHAW SURFHW DQG Z RINGZ. ERABIGHRNY | DCDOWEY DI LON 1y \WH J RDO\KHQ SURFHW
IRFXVHG RSP [] DIIRQ VKRX@ GUYH \RRY GHAMRQV DQG D' DMIR SV SURFHW | DEUE VKRX@
GUYH HYROMRQ R GOV | DEUFY RURNHUWFKQRE LHY \WDWEXVY RXU) HUDU GDVB \WDP RQWH
IDWADAN

F7KH' D2 SV &RR\ERRN
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DR SV /USBl &KRFRODW 3 HDOQXW
YoXWMUE RRNIHV
E\ $DWK . DQCDQ$AWDQ

A*5(' (176 $1' 722/6
T XS EXWU

FXS EIRZ QVXJDU

FXS Z KM VXJ DU
WDVSRRQ YDQ H WDFW

FXS FKRFROMY SHDQXWEXWHU
HIJV

FXS I&XU

WDVSRRQEDNQ) VRGD
FXS FRFRD SRZ GHU

T XS SHOOQX\VWEXWHMUFKISV

,16758&7,216
SUKHDWRYHOWR  *)
6 RIVMQ EXWHUVR URRP \MP SHUDWUH
/ IGH D EDNQJ VKHHWZ I\ SDUFKP HQASDSHU
,QDOUH ERZ OFUDP \RI HNHUVRIMQHG EXWHU EURZ QVXJ DUDQG
Z KM VXIDU
$ GG YDQ@ H WDPWRKRFRDWM SHDQXAWEXWHUDQG HIJV DQGP I ZHOD
6 \WIQIEXU EDNQJ VRED DQG FRFRD SRZ GHUDQG FRP EIGH XQITEBIQGHG
) RG FKRFROW FKLSV DQG SHDQMEXWHURKISV QR EDWHU
6 FRRS EDWHURQIR SUHSDUHG EDNIQI VKHAVWKMQI D FRRNH RUIEH FUHDP VFRRS
GDYIQ) HQRXIK VSDFH 1Q EHVE HHQ IRUFRRNHV \R H SDQG
YDNH IRU P IO
7UWDQVHUFRRNHV \R D Z ILH UIDFANR FRRO

6 HYQI V] H DERXW
FRRAV



H $ O

" DU DCDOWFY FDQKHS GUYH FRISRUDIM JURZ W B\ SUIRYIGIQ) FXWVIRP HUDQDOWEY DQG XA
P DWO DRIRQDE® IQULI KW \IR WH VDBV DQG P DUNHIQ) WDP V' 8 QRINQDIMO  WH IDWBDFHG
G QP IF QDWUH R VDBV P DNHV IWALHEXGVRUWH FXWRP HUIDFIQ) \WDP V \IR \RBUDM \KH \BZ
DQG GHIEHUIDWM P DQRHUIQ Z KIFK DCDOWFV IV WSIFD® SURGXFHG ,Q DQ HDUHUFKDS\WU Z H
IGHQMHG HJ KWP DRUFKD@IQI HV Rl GOV DQDOWFY

o4 + - K3

DQG \WH UHTXHWW IRUQHZ  DCDOMEY QHYHURHDVH

s 3 Ks$ Q
QRQH R \KHVH VL VPV \IO! R HDFK RIHU

s & / K$

QD Z D\ \KDWBIQGY IWHDR \KH H IIFIHQWFUHDMRQ Rl DQDOWFY

°$ % K$ Q N
" s 2 ' 2 K7

SISHIH IQR SXEQ/KHG DQDOWFY IQMEDOABNHKRTGHY FDQ EHFRP H QWDWAIHG 7 KHVH
HURY DOR KDUWP \H KDUEG Z RQ WKVWNQ \KH DCDOWFY \WDP

*$ 0 - . % Kw Q
HQKDQFHP HQAVDQDOWEV 1P SURYHP HQWRURWKHUFKDQJ H \MJ J HY/ DQ XSGDW \R \KH CD\
SISHIEH 7 KHVH XSGDWV P D\ EH FRQUXP I R\ RXUWDP [V WP H

.- 0 & K- Q Q I
P DIRQ TXDOW DWXUDGFH DQG GHS® P HONR QHZ DCDOWFY DUH HUWRUSUIRQH P H FRQ

VXP 1Q) DQG \MARXY

4 4 Z ( [ K4 Q '
DY Z RINBQ) KRXW P DNHFKDQIHV  Z IWRXVBURSHUWMIG  DQG2KRSH? IRUWH EHVWRU
MVWHWHDWOQR D SRVNMUH Rl RYHUFDXURQ IQ Z KIFK SURVIFW MVWH HEX\M P RUH VBZ ©

F7KH' DR SV &RR\NERRN
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.1\ RX KDYH P DQDU HG DQ DCDOWEV WDP IRUDQ. SHURG R \IP H \ RX KDYH @HO HFRXQMUHG
\WHVH DQG P (DUFKD@IQIHV + RZ HYHU \ RX GRQUWKDYH \R DFFHSVWKH VXY TXR W/ SRAME®!
\R [P SBP HOABURFHWHV DQG P HIMRGRE IHV \WDWDGGLHW \KHVH FKDEIQJ) HY DQG HDE®I\ RXU
D\ DQDOMFV \WDP \R [P SURYH WHUSURGXRRYW B\ DQREHUR P DI QUGH Z KIB! DFKIHYIQ)

D KL KHUBIYHCR DB TXDOV ,Q\KLY GHZ DSSURDFK \IR FXVRP HUDQG P DUNAWDCDOMEY \KH GDWD
DQDOWAV\MDP H HEX\MY DVBUHYIRXVD XQIP DI ICDE®I VSHHG HILEHQR DQG TXDOW

212 ! K4

QHYHUHQAQ) VWHDP R QHZ DQG FKDQILQ) UHTXILHP HQW EXVRH GDVD DQDOWEY \WDP Z L@
GHDI KV RXUVD®N DQG P DN FRGDU XHY Z W UDSIG UAVSRQVHY VR WHUUHTXHVW 1 HZ
DQDOWEY Z I@QUSILH GHZ. TXHIRQY \KDVWZ L@IQ WM GUYH QHZ UHTXILHP HQW | RUDQDOMFY

7KH IHHGEDAN GRS EHE HHQ DQDOMFY DQG VDB P DN Z LOVMADWM VR TXIEND WDWWZ L@
IQIXVH H FIMP HQADQG FUHDAYIVY \KURXJ KRXWRH RU DQLJ DUIRQ 7K1 Z LOIBIDG \R EWDNKURXI KV
\KDWDXGWH FRP SDQ W D BDGHWKLS SRVMRQ LQ W P DUNHW

$ 5 9 # KS$

QM UDMG LOR D FRQVREEDWMG CDMIEDVH \WDVWY XQGHUKH FROARCR! \WH GDVY DQDOWEY \WMDP
<RXUWNDP Z I@KDYH FRP SBM DFFHW \R MDADQIP HV DQGWH Z LGP DQDI H IWQGHSHQGHQ®
R,7 XVQ WHUSHHUHGWRY : WK GO XQGHUIW FRQWROKH GOV DCDOMFY WDP FDQ

P RAL WH IRUP DWDQG DUFKIMAXUH Rl GDVD\R P HHWV RZ Q RSHIMRCDOHTXILHP HQNV

) $ 1 K1 [ Q

WURXJ K \MVV DQG EMY WDWHQUXUH \WDWINP HHW TXDON JXIGHIHY ' DB Z IOEH P RARBG
IRUDQRPDRV [ SUHYHQIQY EDGCEDW IURP HYHUUHDFKIQ) VDB DQG P DN DCDOMF

< RXOKDYH D GDVKERDLG SIRYIGIQ) YIMELOW IQWR \ RXUGDVD SISHIRH Z W P HWEY \WDWEHIHDM
SUREGP DUF GOV VRXUFHY RURKHUIMVXHY : KHQ DQ IMXH RFFXWY \KH A VP DB \WH DSSWR
SUDWM P HP EHUR! \ RXUWDP Z KR FDQWWHQIIL WH SUREGP  EH RUH IMHYHUUHRHLYHV YIVIELQW
$VWH P DQDIHUR! \WH GO\ DQDOVEV WP\ RXEV/SHQG I DUBM/ WP H IQ XQFRP IRWIE®I P HHW
LQIV GVFXWIQ) MXHV DQG DGRP DOHV UHDAMG \R DQDOVRY

F7KH' D2 SV &RR\ERRN
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7KH SURFHWHY P HKRGRBJ LHV DQG \RRY UHTXILHG \R D@ H\KHVH HIEIHGFHY FRP EIH\BTR
SRZ HIXAGHDV 7KH&XWARP HU DB3OWRP &' 3 DQGD UHYROMRQDY QHZ DSSURDFK \R
DCOOWFY FDMIG' DR SV %HBRZ Z HEH SMIQ KRZ \ RX FDQLP SGP HOA RXURZ Q' DD
2SVSRZHHG&' 3 WDWP SLRYHV ERW \ RXUDQDOWEV F\ FGI WP H DQG GOV SLSHIQH TXDOW
B\ : RUPRWH

#534/ - 92 $! 4! 0,! 4&/ 2-

$ &XWRPHU DU3OWRP &' 3 SURYIGHV VDBV DQG P DN Z W D XQUHG YIHZ R DO
FXV \RP HUUHDAMG GDVB Z KHNHULQMEGDARUH WALDOLQ D VIQJ B LOMI UDWMG CDWEDVH 2 QFH
VHIXS D& 3 HQDEBN \WH DQDOMAY \WDP \R FUHDM DQG P DQDI H FXVRP HUGDWD \KHP VHOHV
Z IRXWHIDGFH XSRQ UHVRXUFHV IURP |7 RURKIHUGHSDUW HQW 7 KLY KHSV VDB DG

P DUNHMZY EHWHUGYHUDI H \WH FRP SDQ [/ YDODE®! GV Z KIB! UVSRQAQ) \R P DINHWEHP DQGY
TXIEND DQG SURDAIYHD  7KH ILIXUH EHBZ WKRZVKRZ D&' 3 FROVRIEDAMY DT [URP

QP HIRXYV GDWEDVHV ( DFK RSHUMRQDOEDMIEDVH EHFRP HV D GOV VRXUFH WDWARQIDXRX\VO
IHHGVDFRS\ R IW CDW IQR D FHOMDD HG &' 3 GDWEDWH

YUXWH  7KH&XWRP HU' D 3@WRWP FRQVRAGDWY GDVD | LRP
RSHUDARQDOV, VWP V VR SURYLGH D XQULHG FXWRP HUYLHZ |RUVDGBN DQG
P DUNHMQJ

$!41/03
$ &' 3 VD WS IQWH W KWALHRAIRQ EXWW RQWBURYICH P XFK [P SURYHP HONQ \WMDP
SURGXRIYIW LL \WH \WMDP - UHDHV RQ FXP EHYRP H SURFHWHV DQG SURFHGXUHY IR FUHDWM

DCQDOWFY ' D2 SV IV D VHWR P HKRGREJ IHV DQG \RRY WDWZ LOKHS \ RX RSWP 1] H \KH
SIRFHWHV R\

F7KH' D2 SV &RR\ERRN



Z KIEK \ RX FUDM DQDOWEY P DRI H \WH GDMB DCDOVEY SISHIH DQG DXRP DIFD® GHS® QHZ
DQDOWFY DQG GO ' DVER SV UV RQ WUHH | RXQEDMRCDCSUQRISEN

! $ K$ / ! $

WH R\ FOIIP H IRUGHZ GDVY DQDOVRY 6 \WAHV VKRZ. \WDVW/RIE DUH GHYHBSP HOABURVIFW
XVIQJ $J 161 FRP SGAM VLI QLEDQ® IDWMUDQG Z W IDUIHZ HUGHHRV

$/ K)$ / Q N

WMV YHU GHZ DCDOWEY EHRUH SXEQKIQI WHP R VDB DQG P DN XVHY 7KLY DBZ V
WH DCDOVIV \R IRFEXV MY RQWH P HFKDQFV Rl GHSE LQ) DCDOWFY DQG P RUH RQWH FUDIRQ
R QHZ. LOVI KW WDWDGGEUHW VDBV DQG P DUNAMD) WHTXHVV | Q\KH VRIE DUH GHYHBISP HOW
GRP DIQ \WH DXVRP DIMG GHS® P HOWR FRGH LV FD@IG' HY2 SV 3 URP IGHQAVRIE DUH IQEXAMY
GDCHY XVH' HY2 SV \R SXEQK VRI\E DUH XSCDWV P DQ P HV SHUVHFRQG Z KIB! DWXUQ)
TXDOV ' DB SV IGFRERIDMY" HY2 SV P HKRGY DQG SUQFISGN \R SXEQK QHZ DQDOWEY DQG
DY 1Q DQ DX\VRP DIMG I DVKIRQ

6 MYMEDCS LRFHW &RQARC ' D2 SV HP SB VD P HKRGRBJ\ FDXIG 6 \BAYAFDCB URFHW
SRRO63& R DWXUH CDUB TXDDNV XMQ) HQG \R HQG D\ SISHEH DXVRP DURQ DQG TXDON
FROMRY 63& IV D BDQP DQXIDRXUQ P HKRG \WDWOAMAMY FROIDXRXY \MAID) RQ CDUU

IGZ QU IURP VRXUFHV VR XVHY HQUXUQ) \WWDWEDVD A \ Z MLQ ABANAFDOTP IW DQG UHP DIQV
FROMMOAZ W EXVIQHW BJIE 63 & P RQURY GO DQG YHULHV IW [ 1 DQDQRP DO RFFXWY
63 & QRIHV \WH D DQDOWEY WDP YD DQ DXVRP DMG DBWV7 KLY UHGXFHV WH RSHUIMRQDO
EXUBHQRQWWDP P HP EHY Z KIB! P SURYIQ) GO\ TXDDV DQG UHIDELDN $OR \WH TXDQMV R
DY DQG WH QXP EHUR| GDWI VRXUFHV FDQ P RUH HDVI® VFD®! IQGHSHQGHQ® R WH M H R \WH
COW HQILQHHUQ) \WWDP

© KHOQIP SBP HOMGIQ FRFHWS JIB! ' HY2 SV DQG 63 & \BNH WH SURGXAIW R GDVI DQDOW
[EV SIRHWIRQD® W D Z KRBI QHZ BIYHO' DVl SV Z IQKHS \ RX JHAKH P RAMRXWR \ RXUGD\D
KXP DQ UAVRXUFHV DQG LOMI IDMG &' 3 GDEDVH

F7KH' D2 SV &RR\ERRN
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$V\WH GDGHUR D GD\ DQDOWFY
RUDQ] DIRQ \ RXUP MRQ IV \R
XU) H GDVD IURP RSHUMRGDOA AP V/
DQG RNHUVRXUFHV \R FUHDAM IV KW
\KDVKHS \WH RUI DQlJ DWRQ DFKIHYH W
JURZWABUHW ) UXBH  SURVIGHV
D FRFHSWDOYILZ R \KY IBZ  7KH
GDUNER] HV VKRZ \KH GRP DIQWDWY
XQGHUWH FROARCR \WH DQDOMFY
GDGHU ,WFOGHV SHRSBI \RRY
WFKQREBJ IHY DQG SURFHWHY \KDWR
JHWHUFRP SUMHWH' DR SV SRZ
HHG&' 3

F7KH' D2 SV &RR\ERRN



) LIXWH 7 KH UHVRXUFHV XQGHUGDV DQDO WFV
FROQAROMDWBIYHDI H GDV VR P HHVEXVIOHW
REMIFWYHV

$1411.1,93431.$4(%24//,3

7KH' DD $ QOOVZ RUW \R VDWW \KH QHHGV RN \WH VDBN DQG P DUN-MOQ) GHSDUWR HONE\
FRQIDXD® CHIYHUQ) IQUWIKW 7 KH GDVD DQDOVWFUHDMY YIVXDOUHSUAVHQEMRQY Rt GO \R
FRP P XQFDW LQRWP DIRQIQD Z D\ \WDWBDGV \R QI KW HWWHURQ DQ RQJRQ) EDVV RUE\
UHVSRQAQ R DG KRF TXHWIRQY : WD’ DR SV SRZHHGE' 3 GOV DQDOWW Z RINZ W
DXVRQRP\ DQG VSHHG GUDZ IQ) DQDOVEV IURP &' 3 GDT $ CDOVIV XVH \RRY @\H 7 DEGDX
DQG$ QMY [ R FUHDM \KHVH IOV KW DQG IQGHSHQGHQ® SURP R WHUIQYHVN DUYH Z RUN
QR SURGXPIRQ GHIYHDEBN DV QHHGHG

( YHY UAVRXUFH \MPKQRBJ\ DQG \RROQ WH GOV DQDOMFY RU DQ DURQ H, MV \R VXSSRWAKH
GG DQDOWY DEIDV R VHYH 6 DBV DQG0 DNHIQ) 7KLY DOR DSSIV\R' DWI 6 AHQNW
DOR GHIYHUIQWI KW GUHA® \R 6 DBV DQG 0 DUN-MD) FRBDIXHY

$141 %' ). BR3!.$4(%W24//,31.$$141"1 393

7KH' D ( QIGHHUZ RUNV Z W WH , 7 GHSDUWW HQWDQG DOEDD VRXUFH SURYIGHY \R QUMM
DXVRP DWMG SURFHWHY \KDWP RYH GO 1URP YDURXY GDVB VRXUFHV IQR D WKMG IQMI DG &' 3
CDWEDVH XQGHUWH FRP SBM FROWRCR \WH GOV DQDOWAV\WMDP 7KH &' 3 GDWEDVH

P D IGFOGH D G ONH Z KIFK SURYIGHV BYIMRQKIMRY  HDV DFFHW  FRQIRCDQG HURU
UHFRYHY

7 KH HQILQHHUZ UMMV WDQVIRUP \/ WDVWRSHUIDW RQ\KH CDMY ONH FUHDM) GDVB Z DUHKRXVHY DQG
D\ P DWWV XVHG E\ GV DODOWWV DQG VAHQIWN 7 KH GOV HQJLGHHUDOR [P SBP HON MV \KDW
P RQWRUGDID DVWHYHY SRIQADEQ) \WH GDVI DQDOWEY SISHIH DWXUQ) D KLIK GIYHCR! TXDOW

7 KH GDW HQI IGHHUD\ V WH J URXQGZ RIN IRURKHUP HP EHY R \WH\WDP VR SHURUP  DQDOMEY

Z MRXVWKDYIQU \R EH RSHUIMRQY H SHW : W D GHAFDWWMG CDWD HQI IQHHUQ IXGRIRQ
" DVER SV SURVIGHV D KLIK BIYHOR VHYIFH DQG UHVSRQUYHGHW \R \WH GOV DQDOVEY \MDP

F7KH' D2 SV &RR\ERRN
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7KH' DR SV SRZHHG&' 3 SURYIGHY DXRP DIMG VXSSRIWRUH FUDIRQ P RQWRUQ) DQG

P DQDIHP HQAR \WH HQG VR HQG GDWD SISHEEH-7K1Y IQFOIGHV VIMZ DUGWKIS R HYHY DVSHAWR
WH RXUOH, 1URP CDVD VRXUFHV W UHSRUIY 6 \BANAIFDCB URFHW & ROARO63&  GDVD TXDOW
MV P RQWRUHDFK VB H R \WH DXVRP DWWG SISHIH DO GO HQIIQHHUQ) Z KHQ GDWB [DIY
R P HHVWABMYAFDCOFRQIRY RUP DK EXVIGHW @ IE

- M WMV P RQWRUQ) HDFK VI H RI \WH DXVRP DG GDWD SISHIH * DVIR SV FDQ SURGXFH D
EVKERDUG VKRZ 1Q) \WH VMY RN WH SISHIH 7KH® DD SV GDVKERDUS SURYIGHV D KLIK GIYHO
RYHYIHZ R WH HQG \R HQG GO SISHERH |,V DQ. GOV IDIEY TXDOV WMV KDADUH WH HURU
DAV ; KIFK DUH \WWH WRXEBVRP H G VRXUFHV' W \KLY LQIRUP DMIRQ DVKLY RUKHUILQI HU
BV WH' DU ( QILGHHUFDQ SURDRIYHO [P SURYH \WH GDVD SISHIH R IGFUHDVH LREXWEHW ,Q
\WH HYHQWR! D KL K VHYHUMY GD\ DGRP DO DQ DB VHOAR \WH ' DI ( QJLQHHUZ KR FDQ\BNH
VAMSV/ \R SURMPVBURGXPURQ DCDOWRY DQG Z RUNVR UMVROH WH HUWRU 1 \WH DQRP DO UHDMMY R
D GDWB VXSSTHU GO HQIIQHHUQ) FDQ Z RUN Z WK \KH YHQGRUR GUYH WWH M/XH R BAVROMRQ

- RUDURXQGV DQG GOV SDWKHV FDQ EH [P SBP HQMG DV QHHGHG Z W IQIRUP DIRQ LQ UHBDVH
QR IRUXVHY ,QP DQ. FDVHV HURWY DUH BAVROHG Z MRXVKH XVHY  RUWH RU DQJ DIRQY
P DQDIHP HQWHYHUEHQJ DZ DUH R DQ SUREGP

17),%4% - -1.1"% % 4

7KH$JIIBI P HKRGRBI\ JRYHOV \WH FUDIRQR GHZ DQDOWEY SURGXFIQ) DVIMDG. WP R
YDODE®! IQQRYDURQY DQG [P SURYHP HON \R DQDOWF LWL KW 1Q VKRWWQFUHP HOW R P H $J1B1
1V SDMEXOD HIHARYH 1Q HMURQP HQW Z KHUH UHTXIUHP HOA DUH TXIEND HYRMIQJ S VIWWDURQ
DORR 1DP LODUR GDVY DQDOMEY SIRHWIRQDY $.J 161 GHYHEBSP HQAY QRWRQD D P HKRG

W&/ DOR D SKIBVRSK\ DQG D P IQGHW  HYHBSHY FRIDERIDAM Z M VDB P DN FXARP
HY UHVSRQG\R FKDQIH P HDVXUH SURJ UV \KURXJ K 2GHIYHUHG DQDOMEY  UHBDVH IUHTXHQ®
VHHN IHHGEDAN RQ UABDVHY  DQG DAMWEHKDYIRUR EHFRP H P RUH HIHAIYH

$14!1/030,!4& 2-

7KH YDURXY P HWRGRBIIHY SURFHWHY SHRSGI DQG \WHUWRRY DQG\WH &' 3 DQDOWEY COW
EDVH DUH WG \RI HAHUFRKHVYHD XMQJ D WRKQEDCHQYILRQP HOAWFD@IG D' DUER SV 3 OWRIP
7KH' DIl2 SV3OMRP LQFOIGHV VXSSRWRU

+$.J1B! SURVIPWP DQDI HP HQW

' HS® P HQAR GHZ DQDOWFY

+( [ HOMRQR WH DY SISHIH RUFKHAWIMRQ

+,QM UMRQR DORRY DQG SOMRP V

10 DCDIHP HOAR GHYHESP HQNDQG SURGKRURQ HQYILRQP HOW

+6 RXUFH FRGH YHWIRQ FRQIRO

$7HWIQ DQGP RQWRUQJ R GOV TXDOV

' DD 2 SHIDIRQY UHSRWGY DQG COVKERDUGY

7KH KUK GHIUHH R DXVRP DIRQRIHIAG E\ * DV SV HIP IQDWMV D J UHDWEHDOR! Z RUNWDVKDV

WDAVRQD@® EHHQ GRQH P DQXD@® 7KLY 1UHHV XS \KH \WDP \R FUHDWM QHZ. DQDOMFY UHTXHMNG
B\ WIN-KRGHUSDWGHY

F7KH' D2 SV &RR\ERRN



$ ' D2 SV3OMRP 1V CRAD RCH V] H IIW DORRO, WY WH FHOMDDSSTFOMRQ WDWARRUEL
QDAY \WWH YDURXY R WDWEUYH \ RXURIFKHAMMRQ WM GHS® P HQWVP RGHIEHS®

P HOAVGHYHBSP HOAHQYURCP HQAP DU HP HQVFKDQIH P DU HP HOVDQG COWW LM UDIRQ
<RX FDQFUWDWM\ RXURZ Q" D\i2 SV 3 OMRP 1IRP VRIDFK DIKRXJK SDUGHUQ) Z WK D
VXSSOHUFDQ UHGXFH P H\R P DUNHW: - RINQJ Z W D SDUZHUDOR JLYHV\ RX \WH RSURQR!
WHDMD) \WH HQUH &' 3 DQG GO SISHEH DV D P DQDIHG VHWIFH Z KIFK FDQ EH IQUID®
RXWRXUFHG DQG \WHQ SDW® RUHQUHD \BNHQ RYHUE\ IQRCDAHVRXUFHY DVWD QWUMP H

$141+)4#( % $! 41/ 031#$0 3/ ,54)/ .

$ QHQMSUMH FDQ RXAWRXUFH GDVI HQJ IGHHUQ)  GDWEDVHY GD\B RSHIDIRQY $JIBH \WDP

P DQDUHP HOADQG\WH' DVER SV 7HFKGREJ\ 3 OWRWP \R JDIQHIIFIHGAHY ' Dbl MKHQRIHY
D' DR SV 7HKGRBJ\ 3MMRP DV Z HODV P DQDIHG VHYIEHY IRUHDFK R \KH WD, ER) HV1Q
WXH ,QHWHEFH ' DBl MKHQRIHY DODVSHAW R \WH' D2 SV SRZHHG &' 3 H FHSW
IRUGDY DQDOMY DQG COWD VFIHQRH  Z KIEK UHD XSRQ YHWIFDAP DUNHWH SHWYH DQG FBVH FRO
OERDMRQ Z W VDBN DG P DN

7 KH HOMSBUMH FDQ DOR RXAWRXUFH WH IXQRIRQY VKRZ Q IQMD® EXWQVRXUFH \KHP DVD WU
DM 2 QFHVHAKS \WH' DB SV 3 OWRWP FDQ EH HOVI® DQG VHDP BM/O WDQUMRQHG \R DQ
IOMIDOMP

&XVRP HU' DD} 3 OWRWP V SURP IVH \R GUIYH VDBV DQG 1P SURYH WH FXVARP HUH[ SHUHGFH E\
XQU\ Q) FXVARP HUGDUD IURP QXP HURXY GMRIQMG RSHIMRCDOA VAP V $V D BDGHUR WH
DCDOWAV\WDP  \ RX FDQ\BNH FRQARCR VDB DQG P DN CDW E\ 1P SBP HQI HILFHQN
DQDOWFY FUDMRQ DQG GHS® P HYBURFHWHY XMQJ D' D2 SV SRZHMGE' 3 $ ' DR SV
SOWRP P DNHV DQDOWEY BAVSRQULYH DQG IREXVWT K1Y HODEBIV \ RXUGDUE DCDOWW DQG VAHQ
VAV Vi UMH DERYH \WH EIW DQG B\ \MV Rl GDVB RSHIDMRQY DQG IRFXV RQGHZ. DQDOWRY WDVWKHS
\WH RU DQLJ DMRQ DFKIHYH W J RDOY

) LUXWH " D IWKHQ' D2 SV 3RZHHG &' 3 DQG 0 DQDIHG
6 HYLFHV

F7KH' D2 SV &RR\ERRN



0 [HGO DMDCSW 00 $ FRP EIGHV NG Z UMY DQG RKHUILI K\ \MFKQTXHV IQR D
XQUIHG VSRW( YHY P DUMDADWDQG 1L KM \MFKQTXH KDV IW AHQI \KY DQG \WIDWMJ IE DGYDQ
\BUHY %R 1QJ 1V NQRZ Q IRUSXQRKIQ) EXVWDOR SURVIGHV IRRERIN J XDUE SRVMRQ DQG KHDG
P RYHP HOA:  UAVWRY UHDHY XSRQWINHGRZ QV . DUDWM 1HDWUHY VNG \MRKQTXHY VXK DV
NENQJ 00$ IVDK\ EUGR DOR WHH DQGP DQ P RUH GUIZ Q) XSRQHDFK P RGHR!

FRP EDADV GHHGHG IRUD J LYHQ FRP SHIMYH VIWDMRQ ,| DQO 0 $ DAWBN FRP SHMG DI DIQMD
ER| HURUNDUDW H SHWWKH P 1], HG P DIMDCDWMAZ RX@ FEIDUD KDYH DQ XQ DIUDGYDQRIH

0 0 $V U-DOANHQIK 1V IW YHWDUDNV DQG W DEIOV VR DEVRE GHZ P HKRGY

" DIB2 SV IV WH P I HG P DWDCDIW RN GDVWI DCDOMFY W/ DK\ EUGR $JIB1' HYHBSP HQW

" HY2 SV DQG WH IBYAIFDCSURFHMY FROARY GUDZ QIURP BDQ P DQXIDAMUQ) / INHO 0 $ WH
VWHQIW R * DR SV 1V W BHDAQHW VR HYROH DQG IGFRSRUDW QHZ \MFKQTXHV \WDWP SURYH
\WH TXDOW UAIDELON DQG G LELOV R \KH GO DQDOWFY SISHIH * D2 SV JLYHV GOV DQD
OV SURHWIRQD® DQ XQ DIUDGYDQ H RYHUWRVH Z KR DUH GRIQ) \MIQIV WH RG Z D\ +
XVIQI KRSH KHIRVP RUMVAIRQ) VBZ © LQ REHUR FRSH Z W \WH UDSIGD FKDQI Q)

UHTXILHP HON

R \WH FRP SHMYH P DINHSOFH

$J1BI GHYHBSP HQWDV UHYROMRQ) HG WH VSHHG R VRIE DUH GHYHBSP HOARYHUWH SDVW
\EZHOW\ HDWY %HRUH $ J 161 GHYHBSP HOAMDP V VSHONBQ) SHURGY R P H GHYHBSIQJ
VSHALLIEDURQY \WDVWZ RX@ EH REVRBM GQJ EHRUH GHSE P HQAS J B! EUHDNY GRZ Q VR\E DUH
GHYHBSP HOANQR VP DAIGFUHP HON Z KIEK DUH GHIQHG DQG 1P SBP HQMG TXIEND 7KLY DIz V
D GHYHBSP HOAMDP \R EHFRP H P XFK P RUH UMVSROULYH VR FXVARP HUUHTXILHP HON DQG XQY
P DWW DFFHBIDWY WP H\R P DUNHW

F7KH' D2 SV &RR\ERRN



" DV DQDOWFY VKDUHY P XFK IQ FRP P RQ Z I\ VR DUH GHYHBSP HQWE RQFHSWD® \KH CDB
DQDOMFV SISHIH \BNHY UDZ DI SDWHY IMIKURXI K D VHUHY R VAMSY DQG WDV MR DRIRQ
DE®! LQRWP DIRQ ) 1BV VXFK DV VFUSW FRGH DORWKP V' FRQLIXUMRQ LGN DQGP DQ\

RWHY GUYH HDFK SURFHWIQI ABIH 7 KHVH 1BV \INHQ DV D Z KRB DUH HWHQUID@® MWFRGH
$V D FRAQ) HQGHDYRU GDVY DQDOWFY KDV WH RSSRWMQUY W 1P SURYH [P SBP HOBMRQ VSHHGY
B\

DQRWEHUR P DI QWCH XVIQ) \MFKQTXHY @\H $ J 1B GHYHBSP HQA' HY2 SV RITHY DQ DAGMRCDO
RSSRUWNQW IRUIP SURYHP HQW/

7KH QLIEXAV RN SURFXUQ) DQG SIRYMRQQ) SK\ VIEDQ7 UVRXUFHV KDV RIMQ KDP SHUHG CDWU
DCDOWEY ,Q\WH VRI\E DUH GHYHBSP HQAGRP DIQ BDAQ) HGIH FRP SDQHV DUH WUQIQ) \R

" HY2 SV Z KIFK X\ HV FEXG UVRXUFHV IOAMDG Rl RQ VW VHYHY DQGRIDIH 7KLY D@®Z V
GHYHBSHWY \R SURFXUH DQG SIRYIMRQ, 7 URVRXUFHY QHDUD IQABQ® DQG Z W P XFK J UHDIMU
FROARCRYHUWH XQ P H HQYILRGP HQA7 KLV [P SURYHV 18] LEIDV DQG\ IHTBV DQRNHUREHUR!
P DI QWGH LP SURYHP HQNQWH VSHHG R GHS® 1QJ 1 HDWMUHY \R WH XVHUEDVH

" D2 SV DOR LQFRSRUDMY BDQ P DQXI DRMUQ) \MFKQTXHV QR COVD DQDOVEY \WURXI K \KH
XVH R BMYAFDCSURFHW FROARY ,Q P DQXIDPMUQY WMV DUH XVHG\R P RQVRUDQG [P SURYH
\WH TXDOW R IDRRY IGRUSIRFHWHY Q' DI SV \MVIV DUH XVHG \R YHUL\ \WH LOBXW
EXVIGHW @JIE DQG RXVBXW DWHDFK AU H R \WH GD\B DQDOWEY SISHIH 7 KH GDVD DCDOMFY
SUR HWIRQDCDGGV D \MW-DFK WP H D FKDQIH 1Y P DGH 7 KH VXU R MV JURZ VV RYHUP H
XQIAWAYHQMD® EHFRP HV TXUWM VXEBQUIDO 7 KH WAAN YDXEDWM \KH TXDOY DQG LM UMV R
D QHZ UHBDVH Z KHQ D IHDWUH VHWY UHBDVHG \R \WH XVHUEDVH 7 MV DARZ. \KH GDVD DCDOMFY
SURHWIRQDOR TXIEND YHUL\ D UHBDVH VXEVBQUIDD UHGKFIQ) WH DP RXQAR WP H VSHONRQ
GHSEA QI XSEDMY

6 \MWVAMFDCBURFHWY FROURCDOR P RQURY G DB \WH GDMU \MDP \R DQ XQH SHAMG YDUL
DQFH 7KIVP D\ UHTXIUH XSCDWV Wi \KH EXVIGHW BJ IF EXIGNQR \KH \MAV RUIWP 1] KWBDG CD\I
VAHQIAV GRZ QQHZ SDWIV R IQTXILY RUH SHUP HQBMRQ 7 KH \MWDBWW FDQ EH D ARG
SRQNRUFIHDIYH QVFRYHY

7KHFRP EIQDURQR! $JIBI GHYHBSP HQV HY2 SV DQG ABMYAIFDCSURFHW FRQIRY JIYHV' D\
2 SV \KH VDWW IE VRRO R UHGXFH P H R QU KWIP SURYH WH TXDOV Rl DQDOMEY SURP R
WHXVH DQG UHDRRUQ) DQG BZ HUMH P DU ICDGFRWR DVNQJ \WH QH WVBXMICHW TXHAIRQ
/INHP I HGP DMDDW ' D2 SV ADZ V IW HIHAWYHQHW ILRP DQHFERWF P Il R \RRY DQG
WFKQTXHY GDZ QIURP RWHUIIHGV DQG GRP DIQV ,QAYIGXD®  HDFK R \MHVH \MFKQTXHV IV
YDODE®! EXVWRIHKHUMH IR DQHIHAYH QHZ DSSURDFK  Z KIFK FDQINH \ RXUGDW DQDOW
[FV \R\KH QH WBIYHO

F7KH' D2 SV &RR\ERRN
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$ JEEDCSKDUP DFHXFDQ] IDQAVRXI KWW GUYH WS @H JURZ\WW B\ P RGHQ] Q) W P DUNHIQ)

RSHIMRQV 7 KH SUIRMPWCFAGHG D P LI UIDRQ W 6 DEMRUFH 0 DUNAMQ) & BXG  LOMI UDMRQV

Z W QXP HIRXV LQMCDCDQG \KILG SDWY CDMB VRXUFHY  DQG D FRQIXRXV IBZ R GDW 7KH
Nb $ + $ 1/

0 Q Q !

R DQDOWFY \WH FRP SDQ. Z DV DEGH\R WBWEHDYHUQ) YDGH IQM Z HH\V DQG FRP SGMIG \KH

P LJUDVRQ LQ DERXWRQH \KILG \WH \IP H

A(%H(1,, % ' % &- 1 2+98). ' 154/ -1 4)/ . 1 A3#! %

7KH FRP SDQ  IDFHG QXP HIRXV GLIIEXGAV ZKHQ P SGP HQIQ P DUNARQI DXWP DIRQ IRU
P X@5®! J BEDAEXVIGHW XQW

°$ $ K4 Y |
WEX\WWG IQP DQ. VSHAD@ HG W VMP V \WDWER CRWHDVIO \BO R HDFK RIWHU 7 KLY P DCH
IWAKD®IQI Q) R TN PXMRP HUCDW [URP RQHW WP Z M DQRWHU & XVARP HY HQIDIH
\KURXJIK HP DIv SDUGHUZ HEVIWV DGYHWYHP HQW FDP SDL Qv DQG DRIRW SURGXPNIEHY
( DFK Rl WIHVH \RXFKSRIQWV SURGXFHVY D FRQUIDXRXY WIHDP RI [ICQH J UDIQHG RSWQ RSVRXW
UHTXHV Z KIFK D@P XWNEH FRQVRTEDWG DQG W QFKURQ] HG & IRW IHHUHCHIQI FXWMRP HU
CDW Z W \KILG SDWY CDWWEDVHY DOR SURYIGHV YDGDE®! VHI P HQBMRQ LQ RWP DIRQ

3 ! K4 !
GHYHBSP HQWR GDW | BZ V DQG DQDOWEY 8 VIQJ DVBZ DQG IQ®[ [EG! GHYHBSP HQW
SURFHW SUHYHQMG WHP  TURP NHHSIQJ XS Z W \KH | DWASDFHG UHTXILHP HOV R \KH VDBV
DQG P DUN-MZY \WDP v/

°) $ 1 K!

VDZ \WH D ,Q D QRQ DI LB HOILRQP HQAMKLY FDXVHG UHTXIUHP HQW \R NHHS FKDQIIQJ
FDXMQ) GHD\V

o # # 2 K/ Q
UHTXHWDGAMRCDCEDW VRXUFHY  VHI P HQEBMRQY DQG RIWHUHQKDQRHP HQW © W @QJ
CHYHBSP HQNA FBV IWZ DV QLIEXGVRUWH \WDP \RR NHHS XS Z W \WWH XVHIAUFRQUIDXRXV
GP DV

154/ - | 498 %R&)#)% #9 ! . $ 15! ,)497 )4( $! 4! +)4#( %

7KHFRP SDQ XU HG\WH' Dl IVAKHQ 3 DWRIP \R RYHWHH DQG P RQMRUWH HQG \R HQG CDWY
SISHIOH : W\KH' DBl WRKHQ VROMRQ \WH FRP SDQ IV QRZ. DEGI\R

ol K$

FRQIQXRXV SISHTLH

) K.

Z I\ VSHHG DQG FRQIGHGFH XVIQ) DX\RP DIRQ

F7KH' D2 SV &RR\ERRN



o K$ |
ERDUBY WWDVWBURYIGH UHDOIP H IQIRUP DMIRQ DERXWEDWD TXDOW DQG RSHUMRQY

.. K$

HQKDQFHP HON 1URP GMXSWIZY RSHUMRQY

) LUXWH C W DR, WKHQ P DUNHWQI DXVRP DWRQ GDW | (BRZ V FRQWOXRXVO
ILRP QXP HIRXV VRXUFHV WURXJ K WH DQDOWFV SISHIOH Z W HILFLHOR\ DQG
TXDDW

"53). %83 )- 0! #4
. MWOWH' D MKHQ3 OMRP WH FRP SDQ. ZDVDEGI \REWDNWHBQ P RQK SURVIFW
QR VSUQW DQG EHI DQWR GHIYHUYDOH IQM[ ZHH\Y 7KH DI IOV R \KH' Dl MKHQ' DR SV
DSSURDFK HQDE®IG \WH DQDOMEY \WDP \R UDSIGD UHVSRQG VR FKDQILQ) XVHUUHTXILHP HONV
Z W D FRQIQXRXV VHIHV Rl HOKDQFHP HQW 8 VHY QR BQI HUZ DIWG P ROV \R DGG QHZ CDW
VRXUFHV RUP DNH RHUFKDQIHV 7KHWDP FDQGQRZ GHSB QHZ CDVD VRXUFHV XSGDWM VFKH
P DV DQG SURGXFH GHZ DQDOMFY TXIEND DQG HIIFHQ® Z MRXWHDUR GMXSUE) \KH H MIZY
DY SISHIHV
" D\ WRKHQY ®DQP DQXIDRMUQ) FROARCKHSHG WH \WMDP EH P RUH SURDRYH DEGLHAWMQ)
D TXDOV MXHY W P RQURUQ) DQG DBWW \WWH\MDP 1 QRZ DE®I\R SURYIGH [P P HADW
|HHGEDFN R GDMB VXSSHY DERXWAAXHV DQG FDQ SUHYHQAEDG GDWD IURP UHDFKIQ) XVHU

DQDOVEY $ @KLY KDV BIG R 1P SURYHG LOWLI KWQR FX\RP HY DQG P DUN-W DQG KL KHULP SDRW
P DUN-MZJ FDP SDLI Qv \KDWELYH UHYHQXH J URZ \K

" DI WKHQY' DVIR SV 3 OWRP KHSHG \WLY SKDUP DFHXUFDCFRP SDQ DFKIHYH W \ADWUI LE
JROWE\ [P SURYIQ) DCOOMAY TXDOY UAVSROWYHGHW DQGHIEHGR * DB WWKHQ VR\EDUH
SURYIGHV VXSSRIWRUIP SURYHG SURFHWHV DX\RP DIRQR! \RRY' DQG DI B GHYHBSP HO/R

Q
DCOOWFY : W' Dl WWKHQ \KH DQDOWAY \WDP Z DV DEGI\R GHIYHUYDOH\WR XVHYIQ W

WH\IP H DFFHBUDY DQG P DI QU Q) WHUIP SDRARQ\RS @H JURZ \K

F7KH' D2 SV &RR\ERRN



0 HHWQJ WH 3 IRGXFW DXQFK & KD H
ZIW' DW2 SV

26 R PXFK RI ZKDW ZH GR LQYROYH

&HOHQHIVD  %EIRSKDWP D TXHVWLRQV WKDW DUH ILUH GULO
FHXWDCFRP SDQ. FRP P WG \R ZDQW DQVZHUV DV TXLFNO\ DV SR
GHIYHUQ) IQQRYDWYH WHDW LQIUDVWUXF WXUH WKDW ZHpYH
P HQW IRUSDWHQW Z RWZ [CH 'DWD.LWFKHQ DOORZV XV WR PL[ [
&HOHQH DV XSRQ' DI, WK GDWD LQ QHZ ZD\V VR WKDW ZH FI
_HQWR HQDE® UDSIG BHAVSRQM WKH DQVZHU WR D TXHVWLRQ 3
KLIK TXDOWV GDVI DCDOWEY \KDW

KHS \WH FRP SDQ. P O 1P [ H +0DQDJHU 'DWD $QDO\VW &HOJH(

SURGXPWIHP H UHYHQXH
WARWEHEZHHQ — %\R EUQ) D QHZ SKDUWP DFHX\WIFDOR P DUNHW:  KHQD QHZ GLXJ IV
IQARGXFHG WY DOHDG. KDIZ D\ \WURXJK W SDWQAMRH 7KLY P DNHVWWH IIAY P RQKMVRI D
SKDUP DFHXWFDODXQFK FUMFDOR D SURGXRYY QHMP H BAYHQXH 7 KH YHQERUGHHGY XS \R CDIM
IQIRUP DUIRQ\R DARFDWM VDP SBNV SOQ P DUN-AIY HYHON DQG P RQARUSIRI VAW YW JRDY :© W
VR P XFK DWAINH SKDUP DFHXUFEDCFRP SDQHV @H & HOHGH P DNH VDV LE IQYHWR HOW\R P O L
P 1] H SURGXPWDGRSIIRQ DQG DAKHUHQAH GXUQ) \WH IQUIDCSKDVH Rl D GXJ SIRGXRY @H A\ F®!

YUXWH  7KH IWAN HDULY FUWEDOR D
SKDUP DFHXWEDO
SURGXFW/ @ HAP H UHYHQXH

4( %2/ , % &$! 41 ). |1 5. #( 35##UB3

&HOHGH KDV 1RXQG \WDWKMIQ) DQDOWEY R XQGHYABQG FX\RP HY DQG P DUNHW FDQ
WU QUEDQW® 1P SURYH SURGXPWDXQRK VXFFHW 7 KH DQDOWEY SURGXFHG IDQIH IURP Z HHN\D
ADIQEDUE] HG UHSRUW \R DG KRF DCDOVHY |, Q\KH ILIANP ROV R D SIRGXFYY @HR\ F®I \KH
VDBV DQG P DUNHWIQI WDP V FDQYWZ DIVZ HHNY RUP RQKY IRUGHZ DCDOMFY ( YHY QHZ CD\B
VRXUFH TXHIRQ DQG LQCRYDUYH IGHD GHP DQGV DQIP P HADWM DQG DFFXUDM UHVSRQUH

F7KH' D2 SV &RR\ERRN
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7 KH & HOHQH GOV HQJ IGHHUQ) DQG DQDOWAY \WDP V IDFHG P DQ. REWBFGN \WDWBUHYHQMG
DCDOWFY UHVSROLYHQHW DQG TXDMW ' DB Z DV RUDQ] HG QB XMQJ D YDUH R MK
QRBJIHV DQG IVROWG SOMRP V - MKRXVIKH UL KWBURFHWHY DQG \RRY 1Q SOFH \WH CDWD
HQI IQHHUQ) DQG DQDOWRY WP V FDQVSHQG D P DIRUMY RN WHUMP H RQ CDVD HQJ IGHHUQ)
DQG SISHIDH P DIQMODGRH 7KLY GMADRW\WHP 1URP \WHUP DIQP MRQ+  SURGXAQ
DCDOWF LWL KW \KDWKHS \WH EXVIGHV DIWBIQ W REMPYHYV

4( %$! 41 +)4#( % 0,! 48/ 2-

&HOHGH FKRVH' DV VRKHQ IR HQDE®! GDMD HQJ IGHHUQ) WDW
AWHDP @HV GHYHESP HOADQG DD RSHUIDMRQY SURFHVAHY
KHSIQ) \WH GD\B DQDOMV DQG VAHQIVAN R UHP DIQ IRFXVHG RQ
FUDIZ) YDOH + DVWKH VSHHGR EXVIGHW © WK \WH' DW

D. MKHQ3 OWRP & HOHQH KDV EHHQ DEGI\R

.l K$ +

GHS® P HOAR QHZ DQDOMFY DQG SHURWP V GOV SISHIRH
RUFKHWIDMRQ 1UHHQ) XS \KH\MDP [URP P DQXDOSURFHW

HV DQG HQDE@Y \WHP \R IREXV RQH WDRIQ) YDOH IURP

fesly]

.- K3

CDVKERDUBY KHS P RQURUDQG FROWROKH TXDOV R \WH 7 DEG
HQG \R HQG GDWJ SISHIH  DQG UHDOWP H DWW SURYIGH

KUK GIYHOMMEID IQR IQFICHQN DQG SURYIGH FUMFDO

IQRP DIRQ

$$XVRP DIM GHS@® P HOW 2 GFH GHZ. 1HDWUHV SDW DOXHUWMV MWD SXVK R D EXWRQ
IV BHTXILHG \R GHSEB LOR SURGXAIRY Z W FRQIIGHQRH

1.1,94)#31 43509 3096

© MMKHS IR ' DU WKHQ &HOHQH Z DV DEGI R 1P SURYH \KH SURGKRIYW R \WH CD\I
HQIIGHHUQ) IXQRMRQE\ DQREHUR P DIQWGH : MW DX\WRP DURQ R WHUGD\D SISHIH \WH,
ZHHDEGI\RXSGDM ;P RUA YIVXDD DMRQV SHUZ HHN 7KH Z HUH DE®I\R FRP SUW/ \WH
A\ F®I P H UHTXWUHG \R SURGXFH GHZ

DCOOWEV IURP ZHHY RUP RQKV \R
RQHED 7KLY HQDE®IG \KH GOV DCDOW

IEV\MDP \R\VXFRHVX@ DOGUHW WH

YROP HR TXHWIRQY IURP VDBV DQG

P DUN-AMQ) KHSIQ) \WHP P D[ 1P 1} H

SURGXPWDGRSURQ GXUQ \KH FUMFDO

IIAMBKDVH R WHUSURGXPWDXQRK

,QAMDG R DOVWLI K\ 1LUHY \KH

COW\MDP [HUMNH \WH KDG DFTXILHG

7TDE®I VXSHBRZHY
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D \W KWR@ERIDWRQ EHE HHQ 2’DWD.LWKBRWQ@QDEXN@B EHFRPH
GO DCOOWFY DQG WH EXVIHW QL P EIDQB J LDKH QWR P HWR D W B
XQWXQBFNQI FUHDWIW P DCH DUH QRZ

SRWEBIE\ ' D2 SV D) LW D VHOI VHUYLFH GDWD RUJDQL]DW
DQGTXDOV ,P SUWHGE\ \KH

PDUNHWLQJ GHSDUWPHQW WR WK}
SHURUP DQFH R WH GDWI DD

OV WP XMQ) ' DI WFKHQ +'LUHFWRU ODUNHW ,QVLIJKWV &t
&HOHH GHAGHG\R H SDQG
WHUXVHR ' DB IWRKHQ WURXI KRXVWIH FRP SDQ

F7KH' D2 SV &RR\ERRN
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1 R %BN ([WD 6KDS &KHAEDU &KHHAH
BKUHEEHG 10 7HDVSRRQ* URXQG5 HG3 HSSHU 2 SWRQDO
$ti R 3DANNH( GRZ 0 DFDIRQ &RR\HG

,16758&7,216

3UKHDRYHOWR " 0 [FIRZDYHP IDIDW * + IRU A P IQX\MV 0 HOEXWHU
LOD QUHWGBMRU XWK RYHQRYHUP HAXP BZ KHDWZ KIWN IQ IEXUXQID
VP RRK &RRN Z KIMNQI FROADQ® IRU P LOX\WM
* IDGXD® Z KIMNIQZDWP P 1! DQG FRRN Z KIMNQI FROATQ® P IQAMV RU
XQIDMENHHG
© KIWNIQVDWVEDFNSHSSHU  FXS VKUHGEHG FKHHVH DQG UL GHMUHG UHG
SHSSHUXQIDP RRK WWIQ SDWE 6 SRRQ SDMB P I WWUH IOR D W K\® JWDVHG
TWEDNQ) GVK \RS Z M UHP DIQQ) FKHHVH %DNHDW 7 IRU- P IQXARMV RU
XQID) RCHQ DQG EXEED

127(6

) RUKLY UHFISH WY UHFRP P HQGHG KDV RX J UM \WH EGFNV Rl FKHHWH |,

FRP EIQH 6 KDUS & KHGEDUDQG 6 Z M/ FKHHVHV: P\ IDYRUMM 3 UH VKUHGEHG
YDUHIAY Z RQWI LYH \ RX WH VDP H VKDLS EIWW RUP HINQR FUHDP \ JRRGCHW RYHU
\ RXUP DFDURQLDV \P RRK® DV EGAN FKHHVH WDV RX JUDM\ RXWHD <RX FDQJR
UHGXFHG I DVEXVKHQ MY HYHQ P RUH IP SRUDIQAR SUHS \ RXURZQ  * UDU) Z RQW
\BNH BQ) DQG WH UHVWR \KLY BHASH IV VXSHUMP S®I 8 VH D SDAB WDVWKDV SBIQV
R QRR\V \R FDS\WUH WH FKHHVHE @H HERZ V' VKHOY RUFDYDBSSL 70 WWRQRH

DQG, JXDUDQAH \KDW&. OVWIE %ONHG 0 DFDURQLDQG & KHHVH Z IOEHFRP H\ RXUIR \R
FRP IRWWRRG
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© KDMYHU\ RX Z HUIH SOQQQ) R DFFRP SOVK WY Z HH-N+  IRUIHVWDERXW

&KDGFHV DUH J RRG \WDVW RX@EH IQMUXS\MG B\ DI HURY 7 KDWY \KH FBDUP HADIH FRP
P XQFDWG B\ WH UAVSRQEHQW \R D RIQW DR SV VXWYH FROGXANMGE\ ' Dl WKHQ DQG
( FNHYRQ5 HVHDURK

7KHVXOYH FRQBIQV IHHGEDFNIURP  CDVI DCDOWFY SIRHWIRQDY Z KR Z RN IRUP HAXP

R OUH M} HG FRP SDQHV DFURW P X@B6! LOGXMHY IQ\WH 8 6 DQG ( XURSH 7 KH IXOWHSRWZ L@
EH DYDIDE®! Q- XCH EXVKHUH DUH \WH N UHVXOV 7KH VXUYH VKHGY @ KVKSRQWUH
DMAXHV \KDWHP ERG. \WH DQDOVEY IQEAMU [ FKDBIQIHY ) URP D UHFHQAL HZ 9 DU H 3 DUGHY
5 HSRWZ HNGRZ. \KDWEHVSIAM \WH K\ SH DQG IQYHWR HOMKH QXP EHUR! FRP SDQHV \WDWGHQ
\IA DV DB GUYHQIY GHFERIQ) * DUGHUHIP DMGWWDW R ELJ GDWU SIRWFW IDIO: HVHH
UAVXOV IQ RXUVXUYH. \WDWP D\ KHS H SDIQ MY

4( %)- 0! #4/ &S$! 41 9R2/ 23

2 QH HI B IRXV IWVXH IV WDWDCQDOMFY \RR RIWQ FRQBIQ HURLY Z KIFK HUIRGH WH FUHGEIOV R
\KH GDVD \MDP R UHVSRQGHOV VR \KH' D2 SVVXUYH UHSRUMGP RIMWDQ  HURWY SHU
P RQK 7KLV IV DVBIJHUQJ ILIXUH 7 KDWP HDQV \WDVWKH GDVD\MDP 1V SUREDE® P RYIQ) 1URP
ILIKM) RQH 1LUH R GH] VZ 1K W8I WP H IRUDQ, YDOH DGG DRIYIW 7 KH P DQDIHY R \WHVH
HOMSUVHY GO CRAR WKVAKH GO,V IMDQ. Z REGHIWDWARP SDQHV DUH EHFRP 1Q) BMW CDWD
QYHY
7KH' DR SV HQMSUVHY \KDW D WWKHQ Z RUN Z WK KDYH B/ \KDQ  CDVY HURUSHU\ HDU
2Q0 R \WHFRP SDQHV VXUYH HG DSSURDFKHG WDWBIYHCR! TXDOV $QRKHU  UHSRUMG
HURY SHUP RQK : RXG: ( GZDWBY' HP IQ) KDYH FROVIGHUHG \WDVWDQ DFFHS\DE®! I DISUH
DA : RXG7R RW' ,QD P DQXIDPMUQ) VHWI  HDFK RGH R WHVH HURWY FRX@ EH \WWH HTXLY

F7KH' DR SV &RR\ERRN



DBIQAR D SURGXFWIHFDD) RUKH VDNH R GVFXWIRQ MY SUHVXP H\WWDW  HURWY SHUP RQI
1Q DQ HQMSUMH DQDOWEY FRQM VWDUH VRBIDEG! 1Y BHD® QRW 7 KDWAIDIBDYHY QHDU® R
FRP SDQHV VXUYH HG UHSRW] RUHYHQP RUH HURWY SHUP RQK 7KDVWKDV D ELJ [P SDFW
RQKRZ DQRUDQ] DIRQ YIHZ V IW G DQG P D HYHQH SDIQZ K\ \KH DYHIDIH\MQXUH R D
&KIH ' DB 2 IIIFHULY RQD DIRXQG  \ HDWY/

4( %)- 0! #4/ &$! 41 9R2/ 23

" DV HURWY QHI DIYHD 1P SDRVWKH SURGXRIYIW R! \KH DCDOWEY WDP V IQ VHYHIDZ D\ V' 7KH,
IGRG. DQEDQERDIBY Z M GHZ MBVNY 7KH FDXVH XQBURGXPIYH FROM WZ WFKHY :© DU R
P DNQJ [XWKHUHWRY \KH CDW\MDP P D\ EHFRP H RYHU® FDXWRXY Z RINQJ P RIHVBZ ©
,QVKRW/EDUD HURY DUH D P DRUERWBIQHAN WDVWDI HPVWKH HQMH Z RINGBZ R QHZ DQDOWEY
GHYHESP HQV:  H FDORLY DQDOWFY A\ FOIIP H DQG WY RGH R \WH FUMFDCERWBIGHRNY \KDW
VBZ \WH DELON Rl DQDOWFY \R FUHDW YDOH |RUDQ HQMSBUVH

/ Q f NN Q Q
Q g e

$ VKRWA FOI\IP H HCDE®N DQ DCDOWFRY WDP VR UVSRQG TXIEND W UHTXHVW IRUQHZ DQD
OWAV : KHQ DQDOWRY DUH SURGXFHG TXIEND \KH GOV \MDP FDQNHHS SDFH Z W WH HQGBMW
VWHDP R BHTXHVV IURP WWH EXVIGHW XQWS VKRWA FOI\IP H IRAMY FBVH FRIERIMRQ Z WK
EXVIGHW XVHY DQG LQ RXUH] SHUHGFH LY XQBFNY DQ RU DQY} DMRQY FUDIYIW + RZ HYHU WH
A FOIP H 1Q P RWEDE RU DQ] DURQY LV SOUXHG Z W IQH I IFIHQAP DQXDOSURFHWHY EX
UWDXFDR @FN R VN FRRUEICDURQ DQG GHSHQGHQRHY RQ ERMBIGHANY ) RUH| DP S®! VXUYH,
UAVSRQGHQW SURYICHG LOMUHMITY 1HHGEDFN DERXVKH WP H IMWENHV \R FUHDW DQ DCDOUFY
CHYHESP HQNHQYILRCP HQNV

F7KH' D2 SV &RR\ERRN
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,VRDWMG GHYHBSP HOAHQYLLRQP HQW DUH DQIP SRUBOAZ D\ \KDWDCDOUEY GHYHBSP HOAFDQ
SURFHHG Z WRX\WP SDRIY GDVT RSHIDIRQY | MVBNHY Z HH\W RUP RQKV IRU,7 \R SURYIMRQ
KDUEZ DUH DQG VRIE DUH RUVR P DNH GDVD DYDIDE®! \KH TXHXH WP H VHYHUHD (P SDRW WH
SR GXRIYIW R DQDOMFY SUR HWRCDY

R UVSRQGEHQW LQEFDWMG WDWWENHY GD\ V' Z HHNY RUP ROV \R FUHDWM D
GHYHBSP HQW
HOMRQP HW R XVHY VXUYH HG UHSRIWAKDVWWARRN Z HH\Y RUP RQKV 7 KDVWZ DIVWP H

SUHYHQW \WH GD\B DQDOWEV WDP 1URP HYHQ EHILQQIQ) \R Z RUN RQ \KH FUMFDCDQDOMFY \KDW
\WH RU DQLJ DMRQ KDV UHTXHMAMG 7KLY P HDQV WDVWKHUMP H \R YDOH 1V P XFK VBZ HOWDQ W
VKRX@ EH

2 QDYHDIH KRZ ®RQJ GRHV IWWEINH\ RXUWDP R FUHDW D QHZ  GHYHBRSP HQW
HQYLLRQP HOWZ I WH DSSIRSUDW WIWMGDVD VHUYHWY  DQG VRRQ

F7KH' D2 SV &RR\ERRN
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© HDVNHG RXUVXUYH, UHVSRQGHQW GUHA® DERXVKH HOG R HQG P\ FBIP HR FUDIY QHZ
DQDOWEY ,Q @KVWR WH DERYH W QRAVXIBUMQ \KDVZ H VHH \WWDWDUVRR P DQ. RUDQ D
IRQY XQGHU R BIQIWA SHURGY R \IP H\R FUHDWM DQG GHSB DCDOMFY R RU DY} DIRQY
VXUYH HG\BNH @D\ V' Z HHNY RUP RQINV R P RYH IURP DQDOMFY GHYHBSP HQAR SURGXRIRQ
| RGH GD\B HQI IGHHUGHHGY R VXSSRWD GR] HQ CDVY DCDOWWV DQG HDFK GDVY DCDOWHHGY
R VXSSRWKXQEUHGY R VDBVSHRS®I \WH F\ FBI P H IRUQHZ DQDOMFY P XWEH UHGXFHG \R
KRXWY RUEHWU\ HWP LMY ( QMBUMHY FDQ UHDFK WHVH SHURUP DQFH \BU HW Z MK D

" DIB2 SV DSSURDFK \R DQDOWFY GHYHBSP HOADQG GHS® P HQW

2 QDYHDIH KRZ ®RQJ GRHV IWENHWR P RYHD QHZ RUP RGLLHG
GO DQDOWF SISHIOH [LRP GHYHBRSP HOWR SLIRGXFWRQ!

F7KH' D2 SV &RR\ERRN
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7KHWUH VXUH BAVSRQUHY DERYH KHS H SDIQZ K\ HOMSUVHY DUH QRADE®! VR UMVSRQG \R XVHU
UHTXHVV IRUQHZ DQG XSCDMG DCDOWEY 1Q D BDVRQDEGI P H ILDP H ) RURLI DQYJ DURQY \KDW/XITHU
IURP \KHVH FROMDIQN \KH FDVH FRX@ EH P DGH \WDWIRWIQ) HOH P DY EXWDGGUHAAMQI \KHVH
ERWBIQHANY 7 KH DELOIY R UDSIGD SURGXFH DQG GHSE DCDOWFV 1V DWKH KHDWWR D COVB\MDP v/
DELOAV\R DGG YDOH | YIHZ HG IURP WH SHYSHRIYH Rl WH 7KHRY Rl & ROMDIQN \KHVH
ERWBIQHANY @ IWMH RYHIDQ@KURXI KSXWR YDOH FUHDIRQ $Q 1P SURYH P HQAQ DQDOWFY
GHYHBSP HQWA FOIIP H P SURYHY \WWH RYHIDOXNURXI KSXWR WH A VP $ QP SURYHP HOARWHU

WDQ 1Q WH ERWBIQHAN LY DQLOXVRY DFFRP SOKP HQZ KHQ DQ DQDOMFY \WDP VXITHWY ILRP BQJ
GHYHBSP HQWA FOIP HY

' D2 SVRIIHW DZ D VR UHGXFH HURWY VKRUMQ WH WP H VWENHV VR VHWKS D GHYHIRSP HOW
HQYILRQP HQWDQG P LQIP 1] H DQDOWEY GHYHRSP HQAF\ FOIWP H 1 RWIQ) FRX@ \WEM P RUH
FODUD Z K\ DQDOWEY RU DQJ DMRQV QHHG D' DVER SV LOIMDWYH QRZ

F7KH' D2 SV &RR\ERRN
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" DV HQJ LQHHY DUH WH EDFNERQH R! \KH P RGHUD GO GLIYHQ HOMSUMH DQGWH. VHIYH 1Q
RQH R \WH P RWWFUMFDODQG FHBEUDWG URBIV 1Q WH WK LQGXAWY : KIG! GOV HQJ LQHHUQ
VRRY DQG WHQGY DUH IUHTXHQ® QVEXWHG DQG DDO] HG FRQYHWIMRQY LDUHD IRFXV RQKH
@ W OHVR COW HQIGHHY DG WHUDYHG H SHIHGFHY 7R GHOH LOR \WLY OU HO
XQH SBRUHG VXEMFW DB MFKHQ DQG GDMB Z RS WDP HG XS R FRP P IMIRQ D VXUYH

LQMQGHG W | XURHUXQEHYABIQG \WWH SHRS®I EHKIQG
WH NH ERDIBY 2 XU VXUH JIYHV YREH \R AW HYIQHHY DQG COW HQJ IGHHUR]

P DQDUHY  Z KR VKDUHG \WHUKRSHY FKD@QIHY 1UOGRDMRQY DQG IQUI KW

7KHUH DUH QXP HIRXV FKD@IQI HV IQ\KH GO\ DCDOVEV VSDFH 5 HFHQ® * DU@HU Z URM
\KDVFP RAVDCDOVFY DQG$ , SURVIPW | DICEHFDXVH RSHIIRGDD DIRQ LY RQD DEGHAHG
DV DQDIMWWRXIKW 7KHDYHIDIHWMOXWHR D&’ 2 RUE$S2 VRQD DERAW \HDW
2 XUVKUH FRQILP V/\KDVEDV HQJLGHHUQY 1Y GRAP P XCH \R\MHVH VA R (E IRGFHV
$IXD  ROWRVHVXUYH HG Z VKHG \KDWKHUNE FDP H Z WK D \WHIDSMAR KHS P DCDIH Z RN
UHDWGWIHW VHH) X HVKDUH WH IQUIKW IURP RXUVXUYH\ LQWH KRSH \KDW
HOMSUVH Z L@KHHG \WH FDOR DRIRQ DQG OAMMM SIRFHW Z RINGZ. DQG RWHUVXSSRUYH
FKDQI HV IRUGDMD HQJIGHHY DQG VIP IBUIRBN

4%, - % "/ 549/ 52 - | 4(9R" /| 28]
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$ GO HQIIGHHULY D VRI\Z DUH RUFRP SXWUHQI IQHHUZ KR @\ V \WH J URXQGZ RUNIRU

WDP P HP EHY @\H DQDOWW DQG G VAHQIWW \R SHURP DQDOWEY ' DUl HQJIGHHWY
HQUXUH WDWEDWD 1 DYDIDE®! VHRXUH FRUMPWDQG IIWRUSXUSRVH ) RUH{ DP S®I WH

DWW HQIIQHHUP RYHV GDWI [URP RSHIDMRQDOAVMP V (53 &50 053 HW RUMLG
SDWV VRXUFHV QIR D GDVY @NH DQG Z UMMV \WH WDQUIRIP \/ \DVBRSXOW VAKHP DV 1Q \KH
DV Z DUHKRXVHV DQG GOMB P DUV \WWDVBRZ HUVHD VHYIEH DCDOMY RUDX\RP DG FKDUW
JUDSKV DQG P RGHY



" DB HQIIGHHUIQ) UHTXILAY SURIFIHQR 1Q FBXG DQG FOMMUFRP SXUQJ ( 7/ ILDP HZ RUW
EDWK WHDP  SIRFHWQ)  RUFKHVWIMRQ FRQBIGHY FRAQ) $JIBH" HYHBSP HQW HY2 SV
DQG REVHIYDELDW $ FRP SHIMQAEDMD HQJ IGHHUIQ GIHGFHY WH SURGXRIYW R P DQ. RIKHY
VR DI HQJ IQHHLY DUH YDGHG DQG SDIG P RUH RQ DYHUDI H\WDQ GDVY DQDOW VAHQIAW
DQG' %DGP IQV 7KH@H R D GV HQIIGHHUVRXQGV SUMY IR Z KHQ Z H BRN DAWWURP
KLYV WRXVDQG IHHWEXWBMY H SEUH Z KDAEDWD HQJ IGHHUKQ) 1V UHDD® ONH WURXI K \KH BIQV
R RXUWXIYH UHVSRQGHQN
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" DB HURY DUH D KXJH SIRGXPIIW GUDIQ RQ GCDW HQIIQHHY <HW RN WWRVH VXUYH HG
QG QRWHHOINH WHUFRP SDQHV VXIIIFHQ® DEGUAWHG GDVB TXDO M/XHY 1Q D U RURXY
DQGV VAP DWF Z D\ 7 KHVH UHVSRQGHQN IQEFDWG WDVWIH, 2| UHTXHQU® KRSH DQG SUD
WDVWKIQIV GRQWEU-DN 0 DQ. HQMBUVHY IQI HWEDAD [URP. VRXUFHY DQGWDQVIRIP IW
Z\W P IQP DOTXDOV FRMRY :  KHQZ RINQJ \RZ DU D GHIYHDE®! VWY \WP SV \R MW
TXIEND SURGXFH D VROMRQ Z W P IQIP DOMAIY  SXVK IWRXVR \KH XVHY DQG KRSH IVWGRHYV
QRAEUDN 7KLY DSSURDFK KDV IKHUHQWIMNY ( YHQWD® D GHIYHUDE®! Z LOFRQEIQ GO
HURY XSVHAID WH XVHY DQG KDUP 1QJ \WH KDUG Z RQ FUHGIELOW R \WH GD\Y DQDOWEY
WDP



$ CDW HQIIQHHUIQ D WSIFDOHQMSBUVH NQRZ V \WDVWHUIRWY FDQ RFFXUDADQ. WP H @ W
QRWIDWI\ \R HIP IQDW HURY \WH GDVY HQJIGHHUQ) WDP FDQRQD 2KRSHE IRUWH

EHW¥  DQRWHUKRXU DQRWHUGD, +  XQUDKH QH WOMIXSWRQ $ WSIFDCHQMSUVH

H SHUHQFHV P XQB0! GO SISHEH RUDGDOWEY HUIRY SHUZ HHN 0 DQRIIQ) D FRQMXIQ)
VXFFHWIRQ R RXVB HY Z KIGH W 1Q) VR NHHS GHYHESP HQABURMIPW RQ VFKHGX®! DQG XQGHU
EXGIHWY OH W Q) VR SO\ 2Z KDFN D P RBF Z KIB! VIP XGBQHRXVO UHDAQ) D ERRN

" DB HQIIGHHY NQRZ \WDWDQ HQMSUMH FDQGRAGHUYH YDGH [URP W GDVU XQBIWY WH CDB
WDP \ABA V |RFXVHG RQ IQQRYDMRQ. EXVWHUIRWY FUHDWM XCQBMQRHG Z RN \KDWFDQYEH L) QRUHG
) RUGDWD HQJ IGHHLY \KIV IV D QR Z 1Q VIWDURQ

S1.51, 02/ #983%8#2/ 7 $/54). . | 61 4)/ .

$ UHPHQW DUZHU VXUYH VKRZ HG WDWEDWD SIRHWIRQDO' VSHQWV R WWHLMP HRQ
RSHUIMRQDCH HFXURQ DQG RQD RQIQQRYDIRQWDWEHDYHY YDOH = IUXUH  * DUGHU
GHVFUERV \WH WP H VSHQWRQ 2RSHIDIRGDCH HEXRG DV XMQ) \KH GOV \MDP \R [P SBP HQW
DQG P DIQIIQ SURGKAURQ IQUDIYHY ,Q RKHUZ RBY KLIK® VNIBIG GO WDP P HP EHY DUH
DVNHG\R P DQXD@® H, HEX\WM SURFHGXUHY WDVWQI HFWFBDQ WDQVRWP  DQG GWHP ICDW D\
2 XUVXOH FRQIP V\KHP DIQWCHR WV SUREGP ZIW  FMQJ P DQXDCBURFHWHY DV
DQ IWXH | RUGDVD HQJ IQHHWY

&RP SDQHV \KDWZ IVK R FXGYDWM GDVB DQDOWFY DV D VXMBIGDE®! FRP SHIMYH DGYDQIBUIH
QHGWRIIQGD Z D\ \R @S \KH VFUSW DD HQILQHHWY GHHG VR EH VSHQAQ R WHU

WP H RQ YDGH DGG IQUIMYHY DQG RQRSHUIDMRQDCH HEXWRQ DQG LOMIDCP HHQIV

IXE«OBI(+N 58 O@@ «i@@°  \° 68N OW°BN © 508 Ni < l°t°-VNL Kk
2 VB-Pele 8N °8H YR feéeék
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$ QRXHUP DIRUFDXVH Rl EXUCRXVWY \WH WAMDG, WIHDP Rl KDD EDNHG UHTXHW [URP
VABNHKRGHWY / INH HYHY WIQ) HOH IQ RXURGH FIEN Z WG DQDOWEY IV QRZ H SHAMG R
KDSSHQ IQABQEGHRXV® DQG UHIDE® 1 IQHW RQH SHIFHQAR RXUUHVSRQGHQW UHSRUMG
UHFHIYIQ) UHTXHVAV IRUDQDOWEV Z W XQUADDAIF RUXQUHDVRQDE®! H SHABMRQY VDIG WY
KDSSHQV?RI\MG RIZDOKHWP H + IUXUH  $ P DIRUW RI UHVSRQGHQW UHSRUMG UHFHYIQ)
UHTXHVAV I RUDQDOWEY WDVDUH VIP S® GRVBRWIE®! \R FRP S 1Q \WH WP H UHTXHMMG RUGRW
SRWIEG! Z W \KH IXQPURQY DQG HDMUAY VSHALLIHG 7 K1Y SKHQRP HQRQ LY QRAD VXUBUVH VIGFH
EXVIGHW FRGDI XHV KDYH OB XQGHUADIQAQ) Rt WH FRP SBI WV UHTXIUHG VR GHIYHUDFFXUDM
FKDUW DQG J UDSKV R GHAMRQ P DNHY

" DB HQIIGHHLY IRFXV RQ GHIYHUQ) FBIDQ DQG DFFXUWM GDWI DQG DQHIHAIH Z D\ VR RSP [} H
WHVH [P SUDPIFDOUHTXHV 1V R FDBE) HQMBUVH G %4 LP SBP HQI D CDVY FDWR)
SOMRP  GDVD HQILQHHUQ) WP V FDQ EHWHUXQGHABIQG DQG FRQUHPAVDTIEDW VRXUFHY

VIP SO\ [Q) P DQDJIQ) DQG P RQWRUQ) GO SISHIHY $VWKH HQG R \KH GD\ - XQUHDVRQDE®
DVNV Z I@KDSSHQ DQG D GDVB FDMIRY 1V WH SURSHUVHFUAWRUFH \R DEBZ. GDVD HQILGHHY \R

P HHWAD]\ H SHABMRQY
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2 \WHUWDP V GHSHQG RQWH SURGXPWR GDWD HQI IQHHUKY 5 HI XOUGDWY RX\BU HY HIRGH
WKWWR Z KHQ\WWHUHY D SUREGP 1Q FUMFDCDCDOMEY SHRS®! Z WWIQ WH RU DQ] DIRQ HQIDIH
IQEDP IQ) DQG IIQIHUSRIQIY ,Q RXUVXUYH, R UVSRQGHQW \VDIGWH\ DUH EOP HG
IBHTXHQ® Z KHQWKIQIV JR Z URQJ Z W \KH FRP SDQ |/ GDWB DQG DCDOWEY 6 [ W \KUHH SHIFHQW
VDIG KLY KDSSHQV 2RIVMG RUPDOWH \IP H3

3 XEQF VKDP 1Q) FDQ FDXVH D WDQIH Rl EDG IHHEV DP RQ) DWW HQIQHHY ,\WWDQ BDG\R

D LHW DQG D UHORVBIGRH R VINH WRKQEDOUMNY = D VL QUIEDQWNREVAFG! VR SURGXPIYIWY

6 KDP Q) DQG EOP 1Q) \BNH WH IXQ RXVWR WH P RAHQR DEGI DVSHRW R CDB

HIIQHHUQ) ZRINQ) Z W COW

349- )98 "9' / 69%R. | . #%" 529% 5#2! #9

2 QWHRSIE R ZRINQJ Z W DB R WRVH VXWYH HG VDIG \WHUFRP SDQ |V G
JRYHDGQRH SRIFHV P DNHWHUGD, \R GD\ IRE P RUH GLLIEX®V7 KH 2BFN IMGRZ @ DSSURDFK
HP SB HGE\ P DQ RUDQ] DURQY OFNY WDQVSDUHOR.  RIWQ UHVXEY 1QP RUH Z RINIRUGDW
HQIIQHHWY Z KR DUH EHKRGHQWR FRP STFDWG SURFHWHY IRUP DQDULQ) DFFHW R DD
VRXURHV

( QMSUVHY FDQ DMIVIDW WY EXUBHQE\ SUDRIAQY $J1BI" DI * RYHCDGFH 8 QDM
WDGMRGDORS GRZ Q G JRYHUDGAH $JIGH" DB * RYHUEDGRH RSHQY XS VRP H \WDAMRCD®
UG J RYHUDQRH IXQRIRQY VR D EURDGHUDXGHQRH \R MADMYHD FDSVMUH \WH NQRZ BIGTH
R GO SURGXFHY DQG FRQVXP HY VR HYHW RQH FDQ EHCHIWZ KIQN R IWINH SXWI) DFFHW
RQUIY P DNQJ GOV IX@® DXGMYE®! DQG SUHARWE®! VIP SQIHY W P DQDI HP HOMR GO
HQI IGHHLY DUH [UBHH \R Z RINRQP RUH [P SDPIKCBURVIPW

71 241,)8%)- "1, 1. #%

" DU HQJ IGHHLY Z RUN KDUG DQG GHVHUIYH R VSHQG WHUGRZ QIP H UHDY 1) 7KH SUREGP

IV \RDWM/XHV DQG HURY FUHDWM XQBOQGHG Z RN Z KIEK |RUFHY GOV HQJIGHHWY \R Z RN BQ
ILUHI XOUVFKHGX®N ( LIKW QIGQH SHUFHQAR GO HQJ IQHHLY 1Q RXUVXUIYH UHSRUG IUHTXHQW
AMXSURQY \R Z RIN @H EDDGRH GXH \R XQBOQQHG Z RN ) 1IW SHIFHQAWDIG WY RFFXLY/
2RI\MG RPDONH P H2

" DUD HQIIQHHLY Z RONRYHMP H\R FRP SHQVDWM IRUWH J DS EHE HHQ SHURWP DQFH DQG

H SHABMRQY : KHQ D GHIYHIDE®! IV P WG HQJ IGHHY DUH FRVGHUHG KHIRAV + RZ HYHU
2KHIRVP 2 IV DWDS + HIRHV JLYH XS Z RIN @H EDDGFH < HAMED |V KHURHY DUH TXIEND
IRURWHQ Z KHQWHUH 1V D QHZ GHIYHIDE®I\R P HHW7 KH BQ) KRXWY HYHQMD® BDG \R
EXUQRXWDY LHW DQG HYHQ GHSUIAWIRQ + HIRVP 1V GILIEXOWR VXMBIQ RYHUD BQ) SHIRG
DQG IVXEP DO MIHVHW H SHABARQY DD KLI KHUBIYHZ MRXWDCGUAMEQ) \WH URRW
FDXVH Rl SURGXRYIW ERMBIGHFNY
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7RRY YHQGERY KDYH BDUHG \WDWKH, FDQ.J DUHUMI QUEDQADMQIRQ B\ FOIP Q) \KDWKHUVRRO
DBRGH Z I@VROH D SDUFXQUGDW SIREGP 6 WDRXUVXUYH HG JURXS R GDVY HQIIGHHY VHH
WRKIK\WHKISH 2 YHU  DIUHHG Z W \KH AP HQAKDVWIRXWNIZY . HGI H \RRY |IRUP DQDILQ)
DY DQG EXLTIQ) DQDOWEY DUH IGHTHARYH Z MRXVWBURFHWHY \WDWEHSE P RQURUDQG P DQDIH
DQDOWEY WURXI KRXVWKH @HR\ G, QWKW \RRY DUH GRADQ HQG IQ WHP VHOHY 7KH VHYH

QHR FBIZRINGBZV

$FFREQ) \R XDV SRQHHU:  ( &ZDWBY' HP QY R SUREGP V DUH2FRP P RQ FDX\VH
YDUDIRQ? 7R GHRUHDVH LY YDUDMRQ \ RX P XVWRFXY RQWH VL WP RUSURFHW 7K1V
REVHYDURQ DSSTHY HTXD@ R | DARUHY \WDWP DNH Z 1GI HW DQG GO RU DQlJ DIRQY WDW
SURGXFH DQDOMEY 7 KH EFVWZ Dy \R UHGXFH Z DVl DQG HIP IQDW HURY IV VR P SURYH

VA VAV IE SURFHWHY DQGZ RINBZ V . KHQ TXDOV P HKRGY VXFK DV BDQ P DQXI DRMUCQY
DUH DSSTHG R WH HQG \R HQG @HR FBI R GO DQG DQDOWEY \WHWMP R DWW FDBIG

2 DE2SV22YHDD  [HHO DUBR SV IV HWHQIDARUYHY [P SRUBOAR VXFFHMX@®

P DQDIH GOV SURFHWHY' 7K1V Z DV HYHQ KL KHUDP RQJ GDVB HQJ IGHHUQ) P DQDIHY

R ZKRP UHFRIQ] HGWH IP SRMUGFHRI ' D2 SV+ VHH) UXH  EHBZ



7(14)3%!41/03e
" DR SV IV D FRGPIRQ R \WFKQEDCSUDRWFHY Z RINGBZ V' FXGMUDOQRIP V' DQG DUFKIWRMUDO
SDWHADY WDVWHDEG!

+5 DSIG IQQRYDMRQ DQG H SHUP HOBMRQ GHIYHUIQ) QHZ IQUWIKW\R
PXOARP HY Z W IGFUHDMQ) YHBFW

£( [ WHP HO KUK TXDOW DQG YHY BZ HURUDMY

+ & RMERIMRQ DFRW FRP SB[ DUD\ VR SHRS®! \MFKQRBJ\ DG
HYLRQP HQV

+( QG \R HQG REVHUYDELDN Z W FEDUDQG SUHRVH P HDVXUHP HOW
P RQWRUQ) DQGWDQVSDUHGR Rl UHVXQV

,QSUDRNDOMP V ' D2 SV HP SE V DXVRP DIRQ R VWHDP @H DQDOWEY GHYHBSP HQW
DQG GOV RSHIMRQY Z RINGBZV ' DI SV DOR LQMI DMV \MAIY) P RQWRUQY DQG
REVHYDEIDW IQR SIRGXRIRQ G\ SISHIHY 98 DXVRP DMQ) P XQEDGH VWY

" DR SV HQDEGN GO HQIIGHHY \R IRFXV RQ KL KHUYDGH DRIYIMAY ) RUH, DP S®I
DWW SIRHWIRQDY FDQ FUHDWM VDQGER] HQYILRQP HQW IRUGHZ. DQDOWFY GHYHEBSP HQW
SIRWFWRQGHP DQG+ ZIW DIHZ FORNV ' DR SV VOVKHY WH WP H DQG HIRW
UHTXILHG \R UHBDVH DQDOWFY \R SIRGXAIRQ E\ IGFRBRIMGY ' HY2 SV FRQIDXRXY

QM) UDMRQ GHIYHY DQG GHSB P HQAQR DCDOWFY GHYHBSP HWZ RINGBZV ' DR SV
DOR IQANMMY SIRFHW DQG Z RINGBZ. P HMEY VR WHUH 1V XQSUHPHGHQMG WDQUSDUHQR
DFURW WH CD\B OHR\ FO

" DR SV DAGHWHY HDFK Rl WH VRXUFHV RN EXUAQRXWIMMG DERYH %4 IQMRGXAQ)
FDW®J Q) DQG REVHYDELDW IQR GDVY RSHIDMRQY DQG DQDOWFY GHYHBSP HQV DR SV
KHGV \WH CDW\MDP FDWK HURWY EHRUH WH. EHFRP H FUMEDCRXAII HY |, WDX\VRP DU/
DV SISHIZHV DQG SURIMY HV. WP (B RYHCDORH GHP RADWY Q) GDWY DQG 1P SIRYIQY
FRIERIDMRQ EHE HHQ JURXSV XVIQ) KIHIDUFKIHY R RUFKHVIADMRQ * D2 SV DOR VDVKHY
GHYHEBSP HQAR FBIP HE\ DX\RP DY QRQ YDOH DGG DVSHAW R DQDOWFY FHDIRQ
HQDEQQ) \WH GOV HQJ IQHHUQ) DQG DQDOWFV \WMDP \R NHHS XS Z W \KH VAMDG, \WHDP

R IHTXHWE. XVHY ,WDOR [P SBP HQN $JIB1" HYHBSP HOMR \KHWDP B V IRFXVHG
RQ GHYHBSP HQAKDWGGY \BQJ IE® YDOH DQG UHFHIYHV P P HADWM IHHGEDAN 1URP
VAIN-KRTHY
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7 KH G HQILQHHY DQG P DQDI HWY 1Q RXUVXUYH VSRAH FODID DERXVWKH FKDTIQ HY IDFIQ)
\WH GDWD HQJ IGHHUQ) SIRHWIRQ 7KH [HHCEXUQHG RXVE\ \KH UHBIQ@MY EDWBI DI DIQWEDW
HURY IGHIIFIHQAP DQXDOSURFHWHY XQUHDVRQDE®! UHTXHVW VKDP 1Q) DQG EDP IQ)
JRYHGDGFH EXUHDXADA.  DQG OFNR! Z RN @H EDDQRH 7KH SUIREGP KDV UHDFKHG D SRIQW
Z KHUH P RWQEYIGXDY 1Q WH GDVB HQJIGHHUQ) URBI DUH FROVUGHUQ) DEDQGRAQ) \KH
SURIHVWIRQ DARI HKHU $ CAAVMQ) GDVY HQJ IGHHUEXUQRXVWKRX@ EH HYHY RU DQl] DURQY
RS SURIW

2 XUVXUYH SDUFISDQW DOR DUFXOW D FDOR DAIRY ( QMBUVHY FDQ LOAMAM SURFHW
FKDQIH XVIQ) P HWRGREJ IHV O\H' DVIR SV \R RUFKHVINDM Z RINBZ \V \WDWATP [GQDWM

HURY DFFHBIUDW GHIYHY DQG GHSE P HQM RAMUFRMERIMRQ DQG [P SURYH SURFHW
WDQUSDUHGR 94 DEGUAVMQ) \KH FKD@HIQ HY Rl GO HQIIGHHUQY 1URP DA VAP IE DQG
SURFHW SHYSHAIYH ' DVE2 SV FDQ SO D | RXQEDMRQDAURB IQ HKDGAQ) WH HP SB HH

H SHUHQFH ( P SRZ HUQ) SHRS®! Z W SURFHWHY DQG \WRKQRBJ\ \WDWHCDE®! J UHDWU

FRP P XQFDIRQ FRIDERIDMRQ [QMIUVRQ DQG DXVRP DIRQ Z I@UDIVH \KH TXDOW DQG

DI LAWY R DQDOWEY Z KIG! SXWIR) \WH 1XQ EDFN IQR \KH GOVD HQJ IQHHUQ) URB
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' DR SV9HIDQ&RD&KRZ GHU
B\ ( DQ6WRG

A*5(' (176 $1' 722/6
&DVKHZ &UHDP

$  FXS FDVKHZ V VRDNHG IQ Z DIMUIRUDWBDW KRXWY/

$ FXSVYH) WREN

$ WDVSRRQV FRIDABURK FDQVXE \BSIRFD ABUFK 1L G-MUHG
it

' WDIQWH FDWKHZ V ,Q D EGIQGEHU FRP EICH DOWH 1QJ BHHAHQW DQG Z RINIRU
W P IOX\WMY RUXQID/P RRK VRDSIQ) GRZ Q\WWH MGHV Z W D KEEHUVSDXD
VHYHUDOIP HV 6 HWDMGH

6RXS
$ 7DEGVSRRQRIYHRO
$ OUHRQIRQFROWHD FKRSSHG
$ FHOW UEV FKRSSHG
$ FXSVYH) ERRK
$ OUH FDURWKRSSHG
$ UHGSHSSHUGFHG FRXGVXE EDJ ) UR HQP If HG YHJHIBEGN \WDZ HGIQD
SIgRK
$ SRDR GFHG
$ HDWR IUVK FRD FXVWRH NHCHY R DQG VADSH WH FRUQ FREV IRUFRD
P (IR DGG R \WH VRXS
$+&DQR FRQ

,167588&7,216
+HDAWNHRIOQ  TXDWBRW
: KHQ KRWDGG RUIRQ DQG FHB Z W D SIGFK R VDOVFRRN XQIDABWAR VRIMQ
$ GG FDURN DQG SRIVRHY
$ GG FRDDQG UHG SHSSHUDQGIY [RU P LQXMY
$GG XSV YH) VWRFN DQG \KH FRQP IOl
9%4UQ) \R D ERO®Z HWMH KHDGDQGFRYHUE VPP HU P IQRUXQUDYH

WOGHU
BEXWRWRYHIFRR\HG

6MWIQ&DVKHZ &UWDP DQGVMIIHO® IRU P IQX\MY XQIDQIEHD \MIENHGHG
YBIYG XS R KDOWH VRXS \R P DNH P RUH @NXIG DQG DGG IWEDFN 1Q
$GGVDW SHSSHUR VMM GHSHOAQ) RQWH WSH R YHI VIREN\ RX XVHG

0\ RZQDESVIMRQR! D YHIDQ1 HZ ( UOQG&DP &KRZ GHUUHASH ILRP. \WH YRARQ
* GEHIWRP VD GRHV B\ ,\D &KDQED 0 RNRZ WV



" DR SV ( QHU\ 98 \MV
B\ ( UF ( WBEURR\W

A*5(" (176 $1'

722 I8s \RoIG ROV
+ /E FXS FRFRQAVONHY
71 FXS SHDQWEXWHU
£ FXS JIRXQG O] VHHG
i FXS FKRFROW FKISV
FEFXS DZ KRGH\
T WS YDQ®

,167588&7,216
$ GG IRGIGROW FRFRQWWONAY QVBXWHU 10] VHHG KRQH  DQG YDQM \R
b)
P IQ) ERZADQGP L[
0 I[ ZHOVRWDW RX FDQIRWP \KH EDQY HDVIO®
$ GG FKRARDW FKISV 1L XMQ) RURKHUG-MUHGP I 1V
&KIQKH P I WUH IQWH IUGI H IRUDQ KRXUVR \WDWEDDY Z LOEIQG R HXHU
5 ROWH EDQ QR DERX\VD  [QFK GDP HMU
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' D SV %I

7KH' D2 SV0 DQUHR
' DR SV1HZV

' DWBR SV 6 @H6 KDIH

' DR SV9IGRV
BFXP * XIGHV

6 \BANAIFDCB URFHW
&RQMRO

© (&ZDBY
I
: INSHAD' DWR SV

: INSHAD' HY2 sV

KWS DJLGP DQUHR RU
KW EMD (I +W

KWE CDWRSVP DQULHR RU

KW EMD 25' QUKW EWD 3\JBE
KW EMD 8)F. 2

KWB ZZZ VFXP IJXIGVRUJ

KWBV HQZINSHGED RJ Z IN_6 \MMYAMFDBSU

RFHWBFRQARO
KWBY HQZINSHADRUJ ZIN: B( GZ D&V

B HPIQJ
KW EMD ' QJ5

KWBV HQZINSHADRU ZIN' HY2 SV

F7KH' D2 SV &RR\ERRN



&KUMRSKHUYHUI K IV D) RXQGHUDQG + HDG & KH DWW D, MKHQZ KHUH DP RQJ RNHUDRWYL. WAV
KH IV GDAQ) ' Dl MKHQY' D2 SV IQUDIYH &KW KDVP RHWDQ  \ HDW R UVHDUK
HJIQHHUQ) DCDOWFY DQGH HRXWYH P DQDI HP HOMH SHUHQFH

3UMRXVD &KUY Z DV 5 HIIRQDE IFH 3 UMMGHQWQWKH 5 HYHQXH 0 DQDI HP HQWQM@® HQFH
JWRXS IQ0 RGHAL %HRWMHO RGHOL &KW ZDV&22 R/ HDS) RIS D GHVFUSWH DQG SUH
QRIWYH DQDOWEY VRV DUH DQG VHYIEH SURYIGHU &KUY BIG\WWH DFTXIMMRQR! / HDS) RIS [ E\

0 RGHAL 1Q- DQXDY 3URUR/ HDS) WRI5[ &KW ZDV&72 DQG93 R 3URGXAW) DQDIH

P HOAR 0 DUHERWCRZ SDWR %0  DQIQQRYDIH ( QMSUVH 0 DN 0 DQDIHP HQW
VR\ZDUH 3 URUVR WDWE KUY GHYHBSHG 0 IFIRVRIV DWSRWMAH SUHGHFHWRUR :  LQGRZV
/IYH," D GMUEXWG DXRHQIFDUWROWV MMP XVHGEL VR 0 IGRQVR XVHY \RED, +H
ZDVDZDUEHGD8 6 3 DIMQWRUKLY Z RUN RQ \WDVSURMPWY/AH RUH IRQIQ) 0 IEURVRIWKH BIG WH
WFKQEDCDUFKIMAMUA DQG P SBP HQBMRQR! ) IH® 3 DWSRWDQ HDU® GDCHULQ , QMOHE HU
VRQDQ DIRQDQG3 UYDR 0 IFLRVRIVIXEVHTXHQ® DFTXILHG) IWHO &KUY GG \WH GHYHBSP HQW
R WH [IYADYHOUHDAMG H FRP P HUFH Z HE VWM DAL HWY DUNHWE: KUY EH DQ K1Y FDUHHUDVWAH

0 DWDRKXVHI , QAMAM R 7HFKQRBI\ |V 0,7 / IGFRQ/ DERDDRY DQG1$6$ $P HV'5 HVHDUK
&HOMU 7 KHUH KH FU-DIMG VRI\E DUH DQG DORUKP \/ \KDVSURYIGHG DIUFUDIDWIYDCRSUP [ DIRQ
DWIMBGQRH W $ 1U7 UDIILE & RQARGAY DAVHYHUDCP DRUDILBRIW [Q\KH 8 QWG 6 \AMY

&KUY VHYHG DV D 3 HDFH & RUBV 9 ROQIMHUO D 7 HDFKHUIQ 9RWZ DCD $IUFD & KUV KDV DQO 6
IURP &ROP EID8 QYHWWDQGD %6 IURP \KH 8 QYHWAWR! : VFRQUQ 0 DAVRQ +H IV DQ

DYIG P\ FRAVKINHU UHDGHU DQG IDWHUR! \EZR FR@ H DI H FKIGUHQ

* LO/HQI KIDWY D) RXQEHUDQG 93 Rl 3 URGXPW DW DB WRKHQ Z KHUH KH IV IRFXMQI RQ' DW
D, IWFKHQ XVHY DQG \WH $ J 16 GOWD SUDPUFHY

* 1OKDV KHE YDURXY \WPKQEDCDQG BDGHWKIS URBN DV RS 2 DN&RQUXAQY + HDGK( GIH
BKUHMD / HDS) WIS SXFKDWHGE\ 0 RGHOL 5 HIFRH SXUPKDVHGE\ 6\PDQMF 3KDWH

ZDG ,32 DQGWHQSXWKDVHGE\ 2 IDFGI 1 HRHQME 6\ EDVH SXUFKDVHGE\ 6$3 DQG$7 7
YHO DERIDRUHY QRZ 1 RND %HQ DV

F7KH' D2 SV &RR\ERRN



* 1G)/ FDUHHUKDV EHHQ GDWU RUHQWG B Z W FRIBAIY) DQG QVSO)\ 1Q) QGHE RINGDD
DV$7 7 %HQ DEV P DQDIIQI GOV DV \ EDVH FROIIQ DQG FEDQQ) FRRIFDONDGEDM DW
3KDVH) RZ DUG IQMIUDMG) SKDUP DFHXWFDO/DBN GO DW HDS) URI5 [ SURMAIQ) SDHONDQG
ILCDQRDGEDMY DVB KUHMD SURFHWIQ) FOIP V GV DWW HDGK( GIH DQG GEHUDIQ) GDWY DV6 RT5
2 DN&RQUXEQ

* KRGV DQO 6 IQ&RP SXWMUG FIHQFH ILRP 6 \BQIRWG 8 QYHWIW DQGD 6 F % 1Q$ SSIHGO D
HP DIV YURBI\ IURP %RZ Q8 QYHWAW + HFRP SBAWGKINQ) DO R 1 HZ + DP SWKILHYA

SHONVDQGIV QRZ ZRINQI RQWH1HZ ( Q@QG  DQG IV \KH IDKHUR RQH KLIK VFKRRO
DQG\ER FRBUH DIHER V

( LDQ6WRG Z RUW QP DUN-MQY DW DV IWKHQ Z KHUH KH Z UMMV Z KIWW SDSHY FDVH XGHY
DQGWH' D2 SVERJ ( UDQZ DV SUHYIRXVD ' IHRARUR 0 DN [RUS WHQQH , QMI LDWG

6 ROMRQ/ QRZ &HBMIFD DQG KDV KHT SURGXFWP DUNAIZI DQG A AP V HQJ LQHHUQ) URBI D
&XUWW : WKWIADFN' XFN6REDMH QRZ 6\QRSVV 0 HIFXU 6\ VAPV 0 RIRUIRD

&RP SXMU* IRXS QRZ $UWM Q DQG) UHHVFDBI 6 HP IFRQGXFRU QRZ 1; 3 ZKHMKHZDVD
FROMEX\W) DXWWRUR WH ERRN21 HEZRIN3 URFHWRU HVJQ WXHY DQG 3 LDFUFHV *

( UDQ EHIDQ KLY FDUHHUDV D VRIVE DUH GHYHBSHUDVE.6 3 LZ RINQ) IQWH IIHB R HP EHGGHG
FRP SX\UJ

( DQKROVD%$ 1Q&RP SX\MUB FIHQFH DQG 3\t FKRBJ\ [URP \KH 8 QYHWAW R & DORWID DW
6DQU &K DQGDQO %$ IURP 1 RWKHDVMDS QYHWAW + H IV IDWHUR \B R FKIGUHQ DQG
HQR VKINQ) WDYHIDQG Z DRKIQ) \WH 1 HZ ( QJDQG 3 DURW

F7KH' D2 SV &RR\ERRN
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