SUHPLHU (XURSHDQ PH
6RFLHW\ Rl %LRPROHFX
DQG ,QIRUPDWLFV

77 -X 0\

7KH '"LVFRYHU\ &HQW
%LRPHGLFDO &DPSX)\
JUDQFLV SWH FN

&DPEULGJH 8.



& RAMQANV

. HORP H
2 W DQMQ) &RP P WMH
2 XU6 SRQVRLY/

OHQXH/ D\ RXW

$ IHQGD

7DOI VHVWIRQV
( GXFDARQ 6 HVMIRQ
6 HWIRQ
6 HWIRQ
6 HWIRQ
6 HWIRQ
6 HWIRQ

6 SRQVRY/ ,Q RWP DAWRQ

3 RWMY/

4 XIEN/ LONV



: HBRP HIWRP WH 3 UMMIGHOARI \WH
6%1 YRDUWGRI* LHARY/

" HDU&R®DIXHV ) UHQGV DQGO HP EHWY R \WH 6 %1 &RP P XQW

2 QEHKDOR WHYRDGR ' IWHARY R WH 6 RAHW R %4RP RBFXOU,P DIIQJ DQG ,QRWP DIFV 6%i MWVP\ JUDW
SGDVXUH R Z HBRP H\ RX R WWH LQDXI XD %1 (| XURSHDQ 5 HI IRQDAD HHMZY

7KV JDKHUQ) P DUW DQ H FMZY P IBMRCH 1Q \WH HYROMRQ R RXUVRAHW 61QFH IW IRXQAQ) 6 %i KDV VHYHG
DV D JBEDCFRP P XQW XQWMG E\ D FRP P RQEHMH \KDWP DJ Q) DQG IQRUP DIV DUH WDQVIRUP DYH \MPKQRBJ IHV
FDSDEGI R UVHDIQ) QHZ EIRBJIFDOIQUIKW DFFHBDWY VAHQME GVFRYHY  DQG DGYDQRQ) KXP DQ KHDGK
7R WDWIMRQLY P RUH UHBIYDQAKDQ HYHU

$V \WH SDFH R IQQRYDIRQ FRQIXHV \R DFFHBIDM  RXUIHG ABIQGY DWKH IQMYHAIRQ RN EIRBJ\  HQIIQHHUQ]

FRP SAIMRQ DQG DMMFDOIQMMHQAH 7KH WHP HV R \KY P HHAQ) WHORWWH UHP DUDE®! EBWDGN R RXU
FRP P XQW 1URP YIWMDCOFH@P RGHY DQG$, GUYHQ IP DIH DQDOMY R GH, W HQHIDMRQ KLI K FROMQAMAKQRE LHV
WDQUOMRQDO VFUHHQQ) DSSTFDMRQY DQG HPHUIQ) ' EIRBJIFEDOMMMP YV 7RIHWHU \WWHVH DGYDQFHV DUH
UHVKDSIQ) KRZ Z H XQGHYABQG EIRBJ\ DQG AVFRYHUQHZ \KHDSIHV

- KDWP DNHV 6 % XQTXH KRZ HYHU IV QRARQD \WH VAHQRH WV \WH SHRS®! 2 XUVRALEW WUYHV EHFDXVH Rl \KH
FRODERDIYH VSIUWIQMBPMDORXURVW DQG Z 1@ QAW R VKDUH NCRZ BIGIH WDWGHIGH RXUP HP EHLY © KHWKHU

\ RX DUH D VAXGHQADWHQAQJ \ RXUIILMG %i P HAMY  DQ HDW® FDUHHUVAHQIWMEXITIQ) QHZ FRQQHAIRQY RUDQ
HADEQ/KHG GDGHUKHSIQ) VKDSH WH IXWMUH Rl WH IIHT \ RXUSDMFLSDMRQ VWHQI \KHQY KLY FRP P XQW/

7KW 1A XURSHDQ 5 HIIRQDCD HAQ) UHSUHVHQN DQ P SRUBIQMAMS 1Q H SDQAQI RSSRUNQUIAV [RUHQI DIHP HOW
DFUIRW RXUJ@EDOP HP EHYKIS % EUQIIQ) VI HKHUVAHQMAV ILRP DFDGHP ID  EIRMAKQRBJ\  SKDUP DFHXWFDO
UMVHDUK DQG \WRKQRBJ\  GHYHBISP HOVVZ H FUDW QHZ DYHQXHV IRUFRMERIIRY GDWIQ)  DQG IQQRYDIRQ WDW
H WQG | DUEH RQG WLV HYHQW

, ZRXG @H \R H SUHW P\ MGQRHUH JUDIMYGH \R \WH ( XURSHDQ 5 HIIRQDO2 UIDQ] 1Q) &RP P WH  RXUVSHDNHY
VSRQRY YROQMHY DQG RXUKRWV DA% \WD=HQHFD 1RUWHU GHAFDIRQ DQG VXSSRWQ P DNQJ WLV P H-MG

SRWEG®!I 7KHUHIRW KDYH FUHDWG D SIRIWDP  \WWDVWKRZ FDVHV ERK VAHQME H FH@IQRH DQG WH FRWERWDWYH
VSIUMKDWKDV D2 D\ V EHHQ DVWKH KHDWRI 6 %

, HOFRXWDIH \ RX \R \BINH [ X@DGYDQBIH R \WH RSSRUMQMAV KLY P HHMQ) RIHY HQIDIH IQ QVFXWIRQY FKD@IQIH

DWXP SWRQY H FKDQIH IGHDV DQG EXI@ QHZ WHDMRQUKISV 7 KH FRQYHWDMRQY \WDWEHJIQ KHUH Z LOKHS VKDSH
\WH IXWMUH R EIRP RBFX@UIP DJ1QJ DQG IQIRWP DUV IRV HDWY \R FRP H

7KDQN\ RX IRUEHQI SDWWR \WH 6 %7 FRP P XQW , Z VK \ RX DQLQVSILKQ  SURGXPWYH DQG HQR DE®I P HH-WJ
: DP UBHIDWBV
. WD+ DISHQ 3K

3UMGHOWWRDGR ' ILHRRY
6 RFALHW R %4RP RBFXOU,P DIIQJ DQG,QRWP DIV 6%



- HBRP HWR 6%, 5 HJLRQDO
7KH 3 UHP LHU( XURSHDQ 0 HHWQY

'HDU &ROOHDJXHV

7KH6RFLHWWLRPROH,POID@D GQIRUP DIDMER URXWISDVVLRQ
GHGLF DDALERXQJ L RAVKLRYW U B © O WHIDMD J LIDJGQ IRUP D WH¥VH QWA D O
ERWEKD VUMV HDE® U XGLVFR YKHDUD O ZDGW L WHIQVR FL LWV S LIUW @ J
PHPEHWER XU VKRQ VW DR QWY D WV P S R U WA, MB X LROQN K3 ORID U
HGXFDWLRQ HQVXULQJ WKHVH DGYDQFHPHQWY UHPDLQ LQF(

: HDLPVRR QW MKW J DELN WKKHKURSHQ PHHWLOAVKIMFLHQWLILF
ERXQGDULHV ZKLOH VKDULQJ NQRZOHGJH RSHQO\ ZLWK WKH

7TKLRLVVEKDFXLGRI)XGUHJLRQODO Q IF\RIRPIL WRRIXNYR O X Q WWHKHDURX
VR PXFK IRU \RXU KDUG ZRUN DQG IRU WDNLQJ RQ WKLV FKD!

, KRSH \RX DOO KDYH D ZRQGHUIXO DQG SURGXFWLYH FRQIHI

ODIJGDOHQD 2WURFND
6%, SHIJLRQDO &RPPLWWHH &KDLU



2 WDQMQJ) &RP P WWH

$ QXVX\ D %DQHMH YRON =DSIHF &KUWMRSKHU7WXP P HU
* 6. O HUFN. * D8 31 @R
' DYIG(JDQ 0 DJ GDBIQD 2 WRFND 0 LFKDHOD XQVRQ
7BhDQ $WBIHQ $ VMD=HQHFD
3 HMU+ RUDW
0 RUJ 5RVH+XQWU 1 HO& DUDI KHU +81 5( 1 %R®JLFDO
$ VMD=HQHFD 8 QLYHWIW RI ( GIOEXUW K 5 HVHDUFK & HQAH




ML WDONV MR RXUVSRQVRLY/

s SAGUARO

© H DU JIDMXOWR (8 23(16&5( (1 IRUVSRORIQ \WH SRAMUVHWIRQ DQC
DZDW DQG \R WH 5R\ DO0 IFIRVFRSIFDO6RFIHW 506 / UH 6FLHQFHV
6 HPARQ IRUIXQAQ) WH ( DU® & DUHHUS HVHDURKHUS UL H IRUH FH®IGFH Q1P DIIQ)



([ KIEMRQ DQG SRWMUDUHD

© H DUH GHOD KWG \R KRAWHYHDOYHQERY RIHUQ) H FHBIQAVRGMRYY IRU
KUK FROMOAP DJIQ) DQG IQRWP DWFV DQG KLIK® HQFRXUDIH \ RX \R QVFXW
Z W \KHP GXUQ) \WH FRQIHUHGFH

IHQERY Z IQEH SURVHONQ \WH EUHDN RXMDUHD ERMGH \WWH DXGWRUXP GXUKYJ
DOFRIHH DQG A EWHDNV WURXI KRAWWH FRQHHFH WH EHBZ IRUD

P DS R YHQGRUBFDIRQY



( GXFDWRQ DQG 6 FIHQWIE 3 LR] LDP

( GXFDARQ VHWIRQ

7 KH HGXFDUIRQ VHWIRQ BIG B\ H SHWWSHDNHLY SURYIGHV D SUDFWFDOURDGP DS 1RUKLI K FROMG
VAHHQQ) 1URP IRXQEDMRCDODWD, GHVIQ \R DGYDQFHG $, GUYHQ GVFRYHUY  $WHQGHHV Z I«
JDIQ \WH VADW LE LOVLI KW QHHGHG \R EUGIH WH J DS EHE HHQ Z HWDE H HRXWRQ DQG FRP SO
FRP SXWAMRQDCP RGHIY

6HWIRQ 6P XOWQJ / UH 7KH 9 LLWXDO& H@6 HYROXNRQ

7KH YWXDOFHOL QR GQIHU VAHQFH IIFMRQ WLV VHWIRQ SUHVHQW WUHH FRP SGP HQBUY
DGYDQFHV WZ DBV [Q VI@FR EIRBJ\ + SUHARWY KRZ SHYMUEDMRQY SURSDIDWM IIRP VIQIE
FHQ \R VSDWDOWNAXH FRQM W P HDVXUQJ \WRXVDQGY R SURMOQV SHUFHGDW/FDG! DQG IXVIQ]
P RSKR®JIFDAP DILQ) Z M SURWRP LEV \R FDSVWMUH WH IX@BKHCRWSIE [1QJHSUQAR! D FHO

6HWIRQ 6LIFRQO HHW &HD$, 6HHQJ : KDW H&DQW

,PDJHV R FHQ@ HQFRGH IDUP RUH EIRBJIFDOIQRIP DURQ \WDQ WH H H FDQ VHH KLY VHWIRC
GHP ROMDWV KRZ GHHS BDWQ) DQG $, SRZ HUHG P DIH DQDOVY DUH GHFRAQI \WDWKIGGH
OQUXDIH IRP  VQI®I FHD SKHQRAVSIQ) DQG P IEURHQYILRQP HQADZ DU FOWLIEDARQ \F
P HFKDQWP R DPURQ QI HIHQFH DQG GXJ GVFRYHY

6HWIRQ 7KH) XWWHLW/1RZ 1HW DYH+ LK & ROMONHFKQRM®RJ LHV

7KLY VHWIRQ VKRZ FDVHV WH FXRIQ) HGIH R KWK FROMQMAVFUHHQQ) KDUEZ DIH VR\EDUH DX
PHNRGRBJ\ + RSHQQ) ZIK \WH +&6 ' : SOMRP ZKIFK EUQIV @ KWAKHHWORUHVEHQR
P IFLRFRS\ DQG $, GUYHQ VIQI®I FHODQDOMY \R ' FHOFX@MUHV IQFOEAQ) VSKHUIRGY DY
RUDQRIGY XQBFNQI D GP HMRQ R EIRRJIFDOIQRP DIRQ IQDFFHWIE®! \R FRQYHQIRQDO
VFUHHQQ) A VWP V

6HWIRQ ,P DIHWR P SDFW+LIK & ROMOWE FLHHQIQ) ' HOYHHG

7K VHWIRQ H SBUHV KRZ KLIK FROMQAVFUHHQQI FRQYHW P DIHV LOR DPRQDE®! LI KW
\WDWELIYH GHAMRQ P DNQJ [Q UHDOZ RUS SURVIFWV

6HWIRQ ' P HOVIRQO DMAY 5HYROMRQ]LQJ ' XJ ' IVFRYHU 1Q

7KV VHWIRQ Z @HQFRP SDW SUHVHQBMRQY GHVFUEIQ] FXWQ) HGIH KUK FRQMQMP DILQ]
DSSGDWRQY \R PDS VSDWO IQMDANRYY EHEHHQ FHOY ZMW WHU QP HOVMRQD
P IFURHQYIURQP HQW 3 UAVHQRMRQY Z LOGHVFUEH QHZ \RRY Z KIEK FRP EICH Z W KUK FROMG
IPDIIQ) \R RSW D® H SRWDQG VFDBI FRP SB[ KXPDQ IQ YMR ' PRGHY R QWHDW
IOFRUSRUIDW KXP DQI13 6 & GHUYHG FR FX@UH DQG RU DQRIG P RGHY



SHILVWUDWLRQ

(GXFDWLRQ VHVVLRQ

&KDLU OLFKDHOBYWOWREQHFD

- RWGEL&DUHIV 3XLJYHY JURP 3L[HOV WR3IDFIWQFADO *X
3L O4R &RQWHQW 6FUHHQLQJ LQ 'l

&RIITHH %UHDN

$ GUDQD ¥%RWRZ D 1DYLIJDWLQJ 'HHS /HDUQLQJ IR
$WEIHQ $QDO\VLV

6WHIIHQ -DHQ )URP )HDWXUHV WR '"HFLVLRQV
-RKQVRQ -RK $QDO\WLVY 6WUDWHJILHV IRU +

/ XQFK EUHDN
. HORP HDQG RSHQLQJ UHP DUNV
6LPXODWLQJ /LIH 7KH 9LUWXDO &HOO
&KDIU 3 HWU+RUDW_+81 5( 1 YARMIIEDCS HVHDUFK & HOWH

. H ORWM ) DEIDQ 7KHV_+HB KRWV0 XQFK
&BMQ) WHBRS 1URP_ Q) B FHOSHWYUEDIROV \R \SDIDAQMYHQIRQY

6 HVIRQ

-RH$ILH\ 3OMXP VSRWKW DI 6DYHVWH' D &RQAMRE
1INRQ P DIIQ) RS FFHOUDWM ' IVFRYHY

&RIITHH % UHDN

o PLEHJHU ( OFLGDMRQ R & DQFHU+ HWURJ HOHIW WURXJ K
- AP DQQ L QAIBOM R ' HHS 9 LVXDCB IRMRP LEV
6 FIHQEH
YR®N =DSLHF 3 DIQIY D Y-WHU3 LIEWUH 0 XA RGDCH SSURDFKH\
0 HUFN + HDGMFDUH Z W & HOB DIQIY DQG 3 IRWRP [V
'DQLBOSHUQ ,QWHJUDWLQJ 7PDI\QFIUDOWR
$OLWKHD *HQ 6FDODEOH 'UXJ 6FUHHOLDAO |

6SRWOLJKW WDON ,QWHJUD\
ODQDJHPH®Q DQ\FLYV (QG WR
- RUNIORZV LQ 20(52 30,

(PLO 5RIELFN
*OHQFRH 6RIW

3RVWHU 6HVVLRQ 2GG 1XPEHUV DQG (YH
/[LIKW UHIUHVKPHQWY DQG FDQDS¢



6LOLFRQ OHHWYV &HOO $, 6HHLQJ :KDW
&KDLU %ROHNHWANHHDOWKFDUH

- H ORW $ QGHDV %HQGHU . KDAD 8 QYHWW
) WRP &HOX@U.P DIIQ) W' HAMRQO0 DNQJ  $ SSURDFKHV DQG 3 MD@Y

.\ 8?1' '5“"’(”;“ %D“MLFDO / LH EH\ RQG\WH SI[ HY' Q) BI FHODQDOWY XMQJ
TR GHHS GDIQ) DQG 1P DIH DQDOWY P HKRGY
3 HAMU% W P
3 AR 3OMXP 6 SREKW
-HVVLFD (ZDC (YDOXDWLQJ &HOO BDRQWISQWI
(0%/(%), 3UHGLFWLRQ WWRP([SR¥Y X U

&RIIHH %9UHDN
7KH )XWXUH LV 1RZ 1H[W :DYH +LJK &RQWH
&KDLU $QXVX\D %ODQHRBGMHWK.OLQH

+8%@ +&6 ' [PDIIQ) SOWRP IRU QP HQVMRQDOFHO
SR FXQMUHV XMQ) @ KWKHAWP [ELRVFRS\
YAIWD HYYRRUN Y(+$9 ' +*+ 7+528* +387 $ ' KUK FROMJ
3UQFHWO i [ [P D &HOMUIR @H [P DIIQJ IP P XCR RQFRBJ\ DWD. IRU
3 HADWE 2 FRBYJ\ IP P XQRKHDS\ VFUHHQQ

JHOL[ /DYRLH 3
6DJXDUR %LRV

6KRPD .DWDR OXOWLSOH[HG )RXULHU 3W\FKR
B8QLYHUVLW\ RI +LIJK 7TKURXJKSXW &HOOXOL

IXQFK %YUHDN 3RVWHU 6HVVLRQ (YHCQ
,PDIJH WR ,PREDKVWVRQWHQW 6FUHHQLQJ 'H

&KDLU ORUDJ 5RVEVWUDWHQHFD
* XIGR =DJQRD 6 HHQ) ' HAMRQV ( P EHGAQ ,P DIIQ) $ FUIRW \KH

6SRWOLJKW WDON

$WD=-HCHD ' 07$%$ FDWDH
0 HDQH 6 DNDWY/ 8WHR + LK &ROMONP DIIQJ IQ' ,/ P 467
* O R6P MW, @H P RGHORJ IRUHIXOWY VXEP MRQ

SODWLQXP 6SRWOLJKW $ 1HZ
,PDIJLQJ 6XEFHOOXODU ,QVLJK\
'‘D\

ODUWLQD =RZ $ KLIK WKURXJKSXW VFUHHQ
'.)= +tHLGHOEF LGHQWLILFDWLRQ RI :17 VLJIQI

&RIITHH % UHDN

ODUWLQ 7KHI
SUDFHOL %LRY\




'LPHQVLRQ ODWWROUXWLRQLVLQJ 'UXJ 'LVFR
&KDLU 1HLO &BQUDHHKHHWUW)\ RI (GLQEXU

_OD/ XNRQO $ \WRER IRUSKHCRIVSIE GVFRYHY IQFRP SB[ 1Q
+ % YDVHO YMR P RGHOA VWP V
' DYIGH' DQRYL $ KXP DQI36& EDVHG QHXUDO/SKHURG SOWRWP IRU
10 L UDWRQ YRWHIDSHX\WFR P RGHER JGREOVRP D IQIGADWRQ XVQ) KLIK FROMG
~+R D &RQUXEN) P DIIQY
(PLO\_ 6SHQFF6SRWOROKW)URP ' PRGHOV WR
=HLVV DQDO\VLYV IRU FRPSOH[ LQ
OLFKHOH =DJC8SVFDOLQJ ' FRPSOH[ GUXJ FRI

6FUHHQ,Q ' DVVD\V
&ORVLQJ 5S5HPDUNYV

9 HOXH LOIRWP DWRQ

*HWWLQJ 7TKHUH

:H VWURQJO\ DGYLVH DWWHQGHHY WR WDNH SXEOLF WUDQVSHF
OLPLWHG FDU SDUNLQJ FDSDFLW\ SULRULW\ EOXH EDGJH VSDI

7KH FORVHVW USDPEVWGIH B R XMVK
7KH FORVHVW ERWVDUVBRSARFUWK +RVSLWDO

ILPLWHG FDU SDUNLQJSG\GBYEBUBBR&EIDWODO &DU 3DUN



6 SHDNHY/

&KDLU OLFKDHO 0XQVRQ
$VWUD=HQHFD 6ZHGHQ

YR

0 IEKDHOKDV D EDFNJURXQG 1Q FHOEIRBJ\  FDUWIQ) RXAD 3K DAWKH 8 QYHWW R ' XQGH 6 FR®QC
VYO [Q) HQGRA \IF WDHIENQI DQG OVRVRP DOHIXOMRQ $ I\WUD SRAERARIDOSHURG DVWKH 8 QYHYAW R
2V® 1RZD HDPIQQ P MRFKRQGUDOGHIWDADIRQ KH RICHG $\MD=HQHD IQ DV D SDWR Wt
$GYDQRHG' XU ' HIYHY GHSDUA HQMWR UHVHDURK CDQRSDUF®! GHYHBSP HQWV

$ WS VWD=HCHFD KH KDV FRP EICHG DQ IQMIHWIQ P IFURVFRS\  Z W KLIK \KURXIKSXWDWD\ V' DX\RP DURG
DQG GO YIVXDDV/DMRQ R HQDE®! WDSIG IRP XOMRQ GHYHESP HQAMDQG FKDUDPMUIMVDMRQ R QDQRSDIG
YHRARY IURP IRUP XOMRQ R [ORDFHB@UGHDHY  Z W D SDIMFXOUIRFXV XSRQ HQGRVRP DAHVFDSH + H KD
EHHQ LQVROHG 1Q FRPEIQQ) P XGWYDUDW QDCRSDWEG!I FKDIDPMIMVODMRQ GDW ZIW D P RGHTL
DSSURDFKHY R IXUMHU XQGHUABIQEAQ) R 1Q YIMR W 1Q YIYR FRUMDMRQY [P SIRYIQ) WH XUDWV R 1Q YW
DWD\ V IRUCDQRSDMF®! GHYHBSP HQV

5 HFHQ® KH KDV VZ MKHG \R WH 5 HVSILDIRY EIRVAHQRH Z RINQJ RQ FXUHQAFKD@IQI HV 1Q \WH UHVSILDIRY
VSDFH IRUGVHDVHV VXFK DV &23' DQG ,3) ZKIOWP DQEIQQ) D VWRQ) LOMIHMO KLIK \KURXIKSX

IP DILQJ DQG DXVRP DIRQ VROMRQY



(GXFDWLRQ 6HVVLRQ
-RUGL &DUUHUDYV 3XLJYHUW
3L[O %LR

%R

-RUE &DUHDV 3XUYHW 3K IV &KIH 6 FIHQME 2 IIIFHU DQG FRIRXQGHUR 31[O%R D EIRMFKQREJ\
FRP SDQ FRP EIQQJ DX\RP DIMG SKHQRP LIFV 136 & GHUYHG KXP DQ FHOP RGHY DQG DWMEIDOQM® HQR
IRUSHARWH EIRBJ\ - RE_KRTV D 0 6 F 1Q YRWMKQRBI\ B\ WH 8 QYHWAIMS XWCRP D GH YDUFHRE
&DIBQD DQG D 3K 1Q/ IIH 6 AHQFHV B\ / HGHQ 8 QYHWW / HGHQ WH 1 HKHWDQGY : MW D SURDL
VAHQME SXEGFDIRQ UHFRE DQG RYHUD GHFDGH R H SHIHQRH [Q KLIK FROMQWP DIIQ) DQG FHOEDVH
SKHQRIVSIE VFUHHQQ) - RE_KDV EHHQ BDAQ) \WH DSSTFDMRQ R & HOB DIQIY) DQG P RSKRE IFDCSURILOY
IRUGXJ QVFRYHY DQG W] IFW DWHWP HQW,Q SDUDMIO - RUEL KRGV DQ $ WRADW 3 IRHWRUDQG 6 HQR
/ HAXUHU SRMRQ DWV8SS\DD SQYHWW 8SSVDD 6ZHEHQ DIMDWMG ZLK \WWH 3 KDUP DFHXWFL
WRQRP DIV JURXS 3URUWR WV SRVMRQ - RWEL JDIGHG D VRIS VAHQME EDFNJURXQG GXUQ) \ETF
SRWERPRDOSHURGY DWKH / HGHQ 8 QYHWAW 0 HAFDOS HQMU / HGHQ WH 1 HWHWDQGY DQG . DURTIWN
QAMAMN 6\RFNKRD 6 ZHEHQ ZKHWH KH ZDV DOR $\WMBQA3WRHAWRU +1V UAVHDURK VW DW\KE
IOMYHAIRQ R TXDQMMYH [P DIIQ)  FKHP IFDOEIR®J\  DQG P DFKIQH GDWIQI ZIW D VWRQ) IRFXV R(
MDQVOMEI SKHQRWVSLE GOV IQR DRPIRQDE®! IOV KW [RUHDU® GLX] GHYHBSP HQADQG VDIHW SUHGFURQ

JURP 3L[HOV WR 3URILOHV $ 3UDFWLFDO *XLGH WR +LJK

$ EVMADFW

+ UK FROMOMFUHHQQ) +&6 KDV HYROHG ILRP D QEKH P DIIQ) WRKQRBJ\ IQR D FRHWARCH R
P RGHD SKHQRWSIE GXJ QVFRYHY %3 FRP EIQIQI DXVRP DIMG IGRUHVFHGH P IFURVFRS\ Z W TXDQIMIAMYH
IP DJH DQDOMY +&6 HQDEGN \WH VIP XGBCHRXV P HDVXUHP HOAR P X@B®! FHO(@USDUDP HMY DAWFDG
EUG)IQ) WH J DS EHE HHQ VP SBI EIRFKHP LEDCDWD, V DQG FRP SBf  EIRBY IEDAHDON

7KLY GPXUH SIRYIGHV D SIDPIFDCRYHYILZ R +&6 1URP IRXQEDMRQDCSUGHISBV \R DGYDGFHG DSSTDMRQY
© H EHJIQ ZMWW \WH FRIH WRKQRBJ\ KRZ DX\RP DWG P IFIRVFRSHV  IGRUIAVFHOWVSUREHY DQG P X@
SDUDP HWE UHDGRXW Z RUN R HWHUWR FDSWUH UEK FHOXOULQ RUP DURQ DFURW WRXVDQGY R VDP SBV
\WHQ QVFXW FUMFDOH SHUP HQEOFRUGHIMRYY IQFGAQ) DWD. GHVIQ FHOP RGHOHBRIRQ WBIQQ
SIRRFRY  DQG TXDOW FRQMROZ KIFK GHWMUP LQH Z KHWHUD VFUHHQ VXFFHHGY RUIDIY

$ FHQADORFXV IV IP DIH DCDOMY 1URP VHI P HQBMIRQ DQG | HDWUH H WDFVIRQ VR \KH \ABMVAFDOILDP HZ RUN
QHHGHG \R GHUYH IREXVWUHSURGXFIE®! BHDGRXW : H H SBUH KRZ MIQI®! SDUDP HMU+ &6 DWD\ V FDQ Et
H \WQGHG LQR P RUSKRBJIFDOSURILEY) DSSURDFKHV VXFK DV &HO3 DIQIY  Z KIEK FDSWUHY KXQAHGV R
|HDWUHV SHUFHDR J HQHIDM XQELDVHG SKHQRWSIE 11QJHSUQW R FRP SRXQG DRRYIW

) IQD® Z H DEGHW WH SUDPUWFDODQG DWW LIE FKD@IQIHY R EXICIQ) DQG RSHIMQI D KLIK WURXIKSX
+&6 IDAOY FRYHIQ) QAP HQBMRQ FKREHV ZRINGZ DXRP DIRQ GDW P DQDIHP HQW DQG WDP
H SHWYH

- KHKHU\ RX DUH VD XS \ RXU MK &6 H SHUP HQARU VFDE) \RZ DU IQGX\IDOSKHGQRP IEV WD
GFWUH DIP VV \R SURYIGH ERW \WH FRQFHSWDQ) URXQAQ) DQG \WH SUDRWFDAQWI KW IR DGYDQFH \ RXUZ RWN



(GXFDWLRQ 6HVVLRQ
$GLDQD %RURZD
$UGLJHQ

%R

$QUDQD IV D / HDG ' DWW 6 FLHQIWDWS WEIHQ UMVSROVEG! IRUWH GHYHBSP HOMR $UWEIHQ SKHS,
SOWRP \KDAHQDEGN WH IGHQMEDURQ R VP DOP RBIFX®!I FDQAGDMY + HUGYHYH H SHUHQRH LQFOGH
ZRW 1Q GJMIOSDKREJ\ DQG QHXURQ P DILQ) Z MW FRP P MW HQAMR P DNQJ P HDQIQ) IXOFRQNEXMIRQY ¢
YDURXV GRP DIQV Rl @H VAHQFHV $ QUDQD HDWHG 3K 1Q 7 HRKQIEDOR RP SX\WMUG FLHQRH IURP - D IHARQIX
8 QYHWW DQG KHU UMVHDURK QMWW DUH IRFXVHG RQ DGYDQAQ) WH [IHG R EIRP HAFDOIP DIIQ) B
GYHIVIQ) $, P RGHY -+ HUVAHQME Z RINRQ FXWND HGIH GHHS BDWIQ) DORWKP V DIP V \R DX\RP DM W
DQDOMY R + LK & RQMQM FUHQQ) [P DI HV DV Z HODV P IFIRVFRS\ P DUHV R EDAMUD

1DYLJDWLQJ 'HHS /HDUQLQJ IRU +LJK &RQWHQW

$ EVMADFW

7KH OQGVFDSH R 1P DIH DQDOMY IV XQEHURIQI D IXQEDP HQEOKUIMDV GHHS BDWIQ) ' / P RYHVIWRP [
QFKH UHAVHDUK IQMMHVMR D FRIH FRP SRGHQWVR KUK FROMOMAMHQQ) 7KLY VHWIRQ SURVIGHV [
FRP SUKHOUYH RHYIHZ R WH WDQAMRYQ [RP  WDAMRCDO FRP SXWU YMRQ \R P RGHD $, GUYH
DUFKMMPMUHY VXFK DV & RQYROMRGQDAL HXUDAL HERW &11V DQG 7 IDQVRWP HY

© H ZIOEHIIQ B\ HYDODWY WH SURV DQG FRQV R WDGMRQDOYV ' / EDVHG DQDOMY :  KIBI FOWIEL
P HKRGY RIHU KUK IQMSUABELON DQG BZ HU FRP SXIMRQDOFRW '/ SIRVIGHV XQP DIRKHG IHDWU
H WDPIRQ FDSDEIMMA IRUFRP SB[  SKHQRIWVSHY 8 QGHUARIQAQ) ZKHQ W XVH ZKIEK DQG WH WDGH RIIM
LOYROHG LQWDQUSDUHQR. YHWXV SHURWP DQFH IV FUMFDARUDQ. LREX\VWDQDOMFDCSISHIEH

3 UVHQIMRQ Z OFRYHUHWHQIDO \ HARIWQ RYHBRNHG WU HV Rl [P DIH SURFHWIQ) DQG QRUP D@ DMRG
EHFDXVH D P RGHOL RQD DV JRRG DV \WH GO MFRQXP HV @ H ZIOGAVFXW \WDWI IHV \R P MJ DV
H SHUP HQEOYDUDMRQ \WDWFDQ BDG \R IDOH GQVFRYHUHY HQVXUQ) CDW FROMMMQR DRIRW GYHWA
COWVHW DQG GHIQQ) \WH WHTXIUHP HQN \WDWP DNH D GCDBVHWK® $, UHDG.  IRUUHSURGXFIE®! VFIHQFH

) IQD® ZH ZIOH SBUWH \WH WDIQQ) R $, P RGHY VSHALIFD® IRUGRZ QAHDP DQDOMY %+ RQG VP SE
FOWLEDIRQ ZH ZI@H DP IQH KRZ \R JHQHIDM DQG IQMBUHAW HDWUHY \WDWGLUYH EIRB IFDOGVFRYHY

$WHQGHHV Z LOBDYH Z W D FEDUFRQFHSWDOURDGP DS IRUIQMI UMY GHHS GDWIQ] IQR \WHUZ RINGZ V
IRFXVHG RQ DFKIHIQ) KLIK TXD@WV UHIDEG! BHVXOV 1Q OU H VFDE! VFUHHQQ) HQYLLRCP HOW



(GXFDWLRQ 6HVVLRQ
BWHIIHQ -DHQVEK
"-RKQVRQ -RKQVRQ

%R

' U 6\MIHQ - DHQUK IV D 6 HQRU 3 UQAISDO6 AHQWAMDW: RKQRQ - RKQVRQ 1Q %HHIH %4HOXP  +F
GYHIUHV $, 0/ DSSURDFKHV RQ KLIK FROMQMP DIIQ) DQG WDQWFUS\RP IFV D \R GUYH HDW® QX
QVFRYHY HIRW 1Q QWDWH EIRBJ\ P RGHIY  \BUJ HWMGHQMEDMRQ DQG FRP SRXQG P HFKDQWP VDIHM
XQGHWADQAQ) +H HDUHG KIV 3K'  \WURXJK D IQASUIRIWDP DWIKH 0 O 3 OQFN ,QAMAM R 0 RBFXD
&HOURBI\ DQG * HGHIEV ' BAVGHQ * HPDQ DQG ++0 , - DQHID 5 HVHDUK &DP SXV $VKEXWD 86$
Z KHUH KH GHYHBSHG P DI H DQDOMY DORUKP VR VWG FHORRVRP H G QDP IEVIQ& HBUDQV HP EWRV

) IRP ) HDMUHV\R' HFMRQV 3 WDPWEDO RZ QUWAHDP $ QDOVLY 6 WDWAT LHV |RU+ LI K & RQMQWP DI LQJ

$ EVAADFW

+ UK FROMQAP DJIQJ) SURGXFHV YDVWP XGEP HOURQDOGDIVHN  EXVKH WKH YDOH HP HIHV RQD Z KH
WHVH IHDWMUHV DUH WDQUDWMG QR P HDQQIIXOGHRAMRQY 7KLY VMWIRQ GHIYHWY D SUDFWFDO HQG \R HY
RYHYIHZ R GRZQAMDP +&, DQDOWFY DQRFKRUHG B\ P X@B®! UHDOZ RWE XVH FDVHV [URP D @ H SKDWP [
HOVILRQP HQW:  H@EHI1Q Z MY HIHAYH GD\B P DD HP HQADQG YIVXD@) DIRQIQ 3 KDHAD HQDETY [QM\MYE
OWDIRQ R PDIIQ) W : HOWHQ FRYHU N FROFHSW 1Q P RIBKRBJIFDO SIRIEY \R GHMF
SKHQRIVSHY VFRUH VIP [OUMAY  DQG JHQHUDW P HRKDQVP  RUMBLUIHWK\ SRMHVHY ) IQD®  Z HEKLI KD K
DWD\ DRAIMW P RGHEY KRZIQ) KRZ GHHS GDWQ) P RGHY EXGVRQ P DIIQ) IHDWMUHY FDQ SUHAF
FRP SRXQG DR 1Q VDIHW DQG SIRMPADWDL V7 RIHKHU WHVH DSSURDFKHY (GMIDW KRZ GRZ QABHDP
DQDOWFY WD FRP SB[ [P DIIQ) CDW QR DRIRQDEG! IQAIKW \R DFFHBIDM GHRMRQP DNQJ 1Q QX
QVFRYHY



&KDLU 3HWHU +RUYDWK
+81 5(1 %LRORJLFDO 5HVHDUFK &H{

%R

3 HMU+ RYDW! LV DQ LOAMOM GUHARUDWAH + XQJDUDQ 5 HVHDUFK 1 HERW +81 5(1 D JURXS BDGHUC
WH $, +HDGNM ,QAMAM 1Q +HP KRV &HQMU 0 XQEK DQG D YMMQ) VAHQWAWDY ZHDDV D ) IQDQY
" DMIXVKHG 3IRHWRU) HBZ DMKH 8 QYHWW R +HOIQNL ),00 (0% : M RYHU  \HDW R
H SHUHQAH 1Q IP DIH DQDOMY DQG P DFKIQH BDWIQ)  KH KDV FRQGXPAMG UMVHDURK DWBDAQ) IQAMAMROY
IQFOQQ) ( 7+ =+ UFK DQG,15,$ 6 RSKID $ QISR Z KHH KH HDUHG KLY 3K 1Q

+1V UAVHDUK JURXSV IRFXV RQ GHYHBSIQ) FRP SXWBMRQDOVROMRYY \R EIRBJIFDOSUREGP V' 1QMI W)Y
Z HADE \MFKQTXHV DQG @ KWP IFIRVFRS\ Z W $, GUYHQ IP DIH DQDOWY + 1V LQQRYDURQY 1Q FRP SXIMRQC
P IFURVFRS\ KDYH FRQMEX\MG R \WH GVFRYHUY Rl JHQHV Z W HWHQIDOURBN 1Q FDQFHU EDPMUDCDQG YILE
IQHAIRQY DQG GDEHMV +H KDV DOR IQURGXFHG JURXQEEWDNQ) P HIWRGY 1Q QI ® FHO UVHDURK
+ RYDWV VAHQME FRQMEXURQY KDYH EHHQ SXEQVKHG (Q \RS \IHUMRXUDY IQFOEQ) 6 FAHGAH & HO DY
RYHU  GUHHOA DM RXUDY \REOY SHHUUBHYIEZ HG SXEGFDIRQY + H KDV VHRXUHG QXP HIRX)
LOMEDIRCDCDQG QDURQDAI DQW IQFOEQ) IXQAQ) ILRP &=, 1,+ DQG( 8 +RU RQSWRIWDP V

&XWHQ® K1V UAVHDUK IRFXVHY RQ IQMIUDWY $, GUYHQ DORWKP V Z W P RBFXOU P HDVXUHP HQN
GHYHBS SHYRDQ HG \BUHWG FDQRFHU WHDW HQNV DQG \WDQVOW WHVH DGYDQRHP HQW IQR UHDOZ RA
FOIFDODSSEDMRYY + IV YMRQ IV \R KDUHW MQI Bl FHOP DQSXOMRQ WFKQRBJLHV R P SIRYH FDGFH
QDI QRWFV DQG SDUHQARXRRP HV

3 HMU+ RYDW KDV VXEP WG SDWQADSSTFDMRQY DQG LV FRP P IWHG R WDQVOME) VAHQME GVFRYHUH
LQR SUDPIFDOVROMRQY + H IV WH IRXQGHUDQG &( 2 R 61QI B & HOY HFKQRBIIHV / \@ DQG WH IRXQEHUR
P$,WQ$% DFRP SDQ GHAFDMG\R EUQILQ) FXWI HGIH UMVHDURK IQR FAFDCSUDRAIFH



6HVVLRQ NH\QRWH VSHDNHU
J)DELDQ 7KHLV
+HOPKROW] 0OXQLFK

%R
3WR ' U' U)DEDQ 7KHV IV D ®BDAQ) VAHQINWIQ EIRP HAFDOS$, DQG FRP SX\BMRQDOMH VAHQFHY ++
KHDGV \WH + HB KRGV 0 XQEFK & RP SXWBMRQDOH HDAK! & HQMUDQG KRGV WH & KDIUIRUO DIWHP DIFDAD RGHG
R YR®JIEDO6\ VIMP V DAKH 7 HFKQEDOS QYHWAW R 0 XQEK -+ 1V UAVHDUK SIRQHHY P DRKICH®DQQ
IUDP HZ RUW VFDDE®! IQHHGFH P HKRGY  DQG IRXQGDMRQ P RGHY WDWQWMI UDW P XGP RGDOVIQJ BieH
DQG VSDIWDO RPIEV GDIF HDE@Y D GHHSHU XQGHUAQAQ) R FHOOU GHAMRQE DNQJ  \WA/XH
RUDQ] DIRQ DQG GVHDVH P HKDQWP V' $ FRUH FROMEXWRU \R \WH +XP DQ &HD$VBV KH GHYHBS)
$,BRZHHG DSSURDFKHV \WDWKDYH EHFRPH ZIGHD DGRSWMG WIQEDWGY 1Q WH J®EDO QI BIEH
FRP P XQW

) DEIDQ 7KHY KDV HABEQKHG D KUK® WHFRIQ]HG FHOMUIRUS, GUYHQ EIRP HAFIQH VXSSRMQ) Wt
WDQUDMRQ R DGYDQFHG FRP SXIMRQDOP HIWRGY IOR EIRP HAFDOGVFRYHY DQG SUHAMRQ P HAFAGH + 1
JIRXSY \WRY IQFOAQ) ZIGHD XVHG DQDOMY SOWRWP V DQG GHHS JHQHIDIYH P RGHY WKDSH KRZ. KL
QP HQVRQDCEIR®J IFDOGDWY DUH LOMI UDWIG IQMSUMWG DQG DSS@HG DFUIRW UHVHDURK DQG LQGXMN

,Q DCAMRQ \R KLY DFDGHP [F BDGHUKLS KH IV GHHS® LQYROHG 1Q HOMHSUIHQHXUKIS +H FRERXQGHG5 1 $
7 KHIDSHX\IFV DQG , QABQAN ROMRQV DQG DGYIVHY D SRWRIR RN EIRMAK DQG'$, FRP SDQHV IQFGQQ) 3K\ G
9 DIRU, QGO * HOAR$, UR7XUQ) &\ \RUHDVRQ ,P P XQDL DQG &HMUW @NQI IURQIHUP DFKIG
GDQQI Z W UHDEE RWE EIRP HAFDAQQRYDURQ

+ 1V VAHQME [P SDRAKDV EHHQ UHFRIQ] HG Z MW P DRUIQMIDMRQDOGMICAIRYY [QFOIGIQ) \WH * RWRIEK
- IBHP / HEQ] 3WH \WH + DP EXU 6 FIHQFH $Z DG WH ( Z1Q6 KUY QQIHU3 UL H

WH 6,% %RQRP DIFV ,QQRYDIYH 5 HVRXUFH $Z DG IRU VFYHWH DQG P X@B® (5& JUWDQN
VDM $GYDFHG 3WRR R &RQFHSW +H WIXOW GHIHY NA QRMV DWEDAQ IOMIODIRE
FRQHUHQRHV DQG DGYIVHV J RYHGP HQW DQG P DRUVFHQIME LOAMMRQY RQ$ , VIDMI\

&ORVLQJ WKH ORRS IURP VLQJOH FHOO SHUWXUED)

$ EVMADFW

7KH IQMIUMRQ R DX\VRP DIMG KLIK FROMQMP DIIQ) Z W FRP SB[ KXP DQ 1Q YMR P RGHY SIRYIGHV [
UREXWWILDP HZ RUN IRU SKHQRWSIE GXJ GVFRYHY  + RZ HYHU WDQUOMZ \KHVH P RGHY ILRP H SBUDIRY
ZRIN\R LQGAWW VFD®! H HPXWRQ UHTXIUHY D \RRER| Z W VHDP GW IQMIUIDIRQ R DWD\ GHYHBISP HQNVOX
DX\P DURQ P DJLQ) DQG O H VFDB! GOV DQDOMY

QWY \BO! , ZIOSUHVHOMKRZ \WH ,QAMAM R +XP DQ %RBI\ [V ,+% XVHV WY \RRER IRU VFDIX
FRP SB[ KXPDQEIR®J\ : HGHS® D P RGXOUDXRP DIRQ HOYMURGP HOACRAP HUHD IRUWKMURXI KSXWEX

DVD \AQEDWE] DIRQ HQIICH  IRUEIRBILIFDODWD.V 7KLY IQYHWR HOM IHGV D YHYDWB! \RRER WC
VXSSRW D GYHWH SRWRIR R PRGHOAVWPY 7RPDQDIH VR 7%/ R UVXG COW ZH GHS® [

FHQADO HG KWK SHURWP DQFH [P DIH SIRFHWIQ) IDP HZRIN HP SRZHUQ  EIRBI MW \R IQEHSHQGHQA
DQDO] H WADE\ \M \VFDB! GDVIVHW DQG GIYHUI H P DFKICH GDUIQ)

, ZIOWKRZ FDVH \KY QM) UDAMG \RRER| DFLIRW QYHWH FRP SB[ P RGHOM WMP V DQG WHDGRXW , ZL
KUKOKW KRZ ZH XVHG DX\RPDMG P X@BG[HG ZKRBIPRXQN IPDIIQ) 1Q SDQFUDIF GXAR
DGHRFDIAGQRP D 3' $& WP RIRGY \R P DS VSDIDOIQMDAIRQY Z MIQ WH P IFURHQYLLRGP HQMMURXJ
XQUXSHYMVHG P DFKIGH GDWIQ) , ZI@®WKRZ FDVH VFUHHQY [Q SDIHQAGHUYHG FREBUHABO FDQFHU @/H
P HIMBMY &5&/0 \XP RURGY IQYHN DU WHDWR HQAGHSHQGHQONFHG@UMBAMY DWKH VIQ) B FHOBIYH
) XUKHUP RH  RXUDSSTFDIRQY H \WQG \R KLIK WWURXI KSXWIYH FHOIP DILQ) VFUHHQY 1Q DUD\ HG UHSRUWA
RUDQRGY DQG DXVRP DWG I XQRURQDCDWD V TXDQM 1Q) SUHAIRWYH W] IEIW DFUIRW GYHWH GRQRUGHUYHC
IOMAIDCHSIWHIXP P RGHY

8P DMD WLV HFRA VMP  HCDEGN WH \A VWP DIF TXDQMEDMRQ R FRP SRXQG HIHRW DFUIRW KXP X
SK\ VIRBJ IEDGFRQM W SUP 1QJ \WH QH W HQHIDIRQ R GXJ GVFRYHY DSSURDFKHV



BHVVLRQ
7DPL *HLJHU
‘HL]PDQQ ,QVWLWXWH RI 6FLHQFH

%R

70P L* HIHUMYGHG EIRBJ\ DWKH + HEWZ 8 QYHWAW R - HXVDBP ,MDHO Z KHUH VKH DOR FRP SBMK
KHU P DAWMyY DQG GRARDOGHIUHHV 1Q EIRFKHP MY ,Q VKH P RYHG W \WH OERDRY R 3WR
0 DWKIDV 0 DQQ DWKH 0 D] 3 OQAN, QAN R Y4RFKHP MY VR VSHAD@ H 1Q SURMRP IEV \WMFKQREJ\ DQG P
DSS® MR FDQFHUUHVHDUK ,Q 2 PREHU 7DP LP RYHG EDAN \R , VUIDHODQG RSHCHG KHURZ Q UVHDUR
OERDWY DMKH 6 DFNBU) DFX@V R 0 HAFIQH DWIKH 7HO$ YLY 8 QYHWW ,Q 7DP LP RYHG R \Kt
© H] P DQQ [QAMAM R 6 FIHQFH 5 HKRYRW, VUDHO 6 KH IV SURFHHAQ) Z W FEIFDOSURMRP IE UAVHDUFK R
EUDWWFDQFHU P HDQRP D RYDUDQ DQG ( Z1Q) VDUFRP D Z W HP SKDVV RQ \WH [QMDRIRQY Z W \KH
IP P XQHV WP P HBERTE FKDQJ HV WDWRFFXUGXUQ) FDGFHUSURI UMWMIRQ DQG LOMI UDIRQ Z MY JHQRP 1E
DQDOVHY DQG [P DILQ) $ GAMRD® 7 DP LZ RUW RQ GHYHBSP HOAR MQ) Bl FHOSURMRP [E \MFKCRBJ IHV
6 KH VWYAHY TXHVIRQY UHDWG \R FDGFHUSURI UAWIRQ GXJ UHVSRQUH DQG WP RUKHMURT HQHW

(OXFLGDWLRQ RI &DQFHU +HWHURJHQHLW\ WKURXJ

$ EVWDFW

, QADVWP RUDOKHWUR] HQHW UHSUAVHQN D 1XQEDP HQOEDWIHUAR HIHAWH FDQFHUWHIDS\ DQG D SUP DU
QUYHUR DFTXIUHG GXJ UAVMBGFH : H KDYH SUHYIRXVO GHP ROAMDMG WDVWKLY KHMURI HQHW 1V FUMFDQ
JRYHOHG B\ IQMDARQY EHIHHQ P DOCQDQWVFHD DQG QGHIKERUQ) SRSXOMRQY ZIWIQ WH WP R
P IFURHQYILRGP HOW70 ( IDWHUWWDQ EHQ) VRBI® D FHOIQUOVE SURSHW

7R UMVROH KLY KHMURIHCHW DWIKH SURMRP LE BIYHO Z H [P SBP HQMG ' HHS 9 IVXDOS URWRP [EV ' 93
ZRINGZ QMDY VSDWD® UHVROHG P XUBG[ HG P DIIQ) Z W KUK VHQUMYW P DW VSHRRRP HW
0 X@BB[HG IPDIIQY) IV SHIRPHG RQ WH 3KHQR&\ FBU) XMRQ SOMRP HQDEQY VP XGBGHRX
YIVXDO DMRQ DQG  SKHQRWSIE FOWLIEDURQ R GMICFW FHD SRSXOMRQY ZWIQ \WHU QDIYH \YA/XH
DUFKMMPMUH |, QAYIGXDOFHDWSHY DUH VXEVHTXHQ® VRDWG B\ OVHUP IFLRAMWHAIRQ DFFREQ] \R \WH.
FHO@UQH. KERIKRRGY DQG VXEMIPWNG R XGD VHQWMYH P DW VSHPRRP HWE DQDOMY \ IHTIQ) SURMRP LI
SURILBN HQFRP SDWIQ) WRXVDQGY R SURMOQV DWAQJ ® FHOWSH UHVROMRQ

$SSOIQY WY DSSUIRDFK \R SDWHOAGHUYHG WP RU VSHAP HQV ZH FDQ IGHQM GVFUHM SURMRP LI
SKHQRVSHV 1Q FDQFHU FHWY \WWDWDWH VSDID®  GHSHQGHQWRQ WHU P IFURHQYILRQP HQBO FRQM \
GP ROMDIY \WDW FHOOU QHIKERKRRG FRP SRMRQ GUYHV QYHUHQNV P RBFXOU MM 7KHW
QHIKERKRRG VSHALE SUIRMRP [E VLI QDWUHY LOP IQDW SUHYIRXAVO XQUAVROHG P HIKDQVWP V. XQGHWDIQ!
QAXJ UMABGRH



6 HWIRQ
%RON =DSIHF
0 HUN + HDENFDUH

%R

%RON =DSIHF IV + HDG R ' LJMJO ' DWW 6 FAHQFH 1Q ' IVFRYHY ' HYHBSP HOAW7 HFKQRBIJLHV 1Q5 ' T
0 HUMN + HDGKFDUH Z RINQJ DWKH IQMYHRAIRQ R P DIIQ) IQRWP DIFV NQRZ BIGJH P DQDUHP HOVDQG $,
HQDE®IG GXJ GVFRYHY  +H SO\ HG D FHORDOUR®! 1Q HBEQKIQ) &HOBDIQI DAD HIN + EXITIQ) \M
W IQUDWKPNMH P DIH DQDOMY SISHIEHY DQG SKHQRWSIE SIRIAY) ZRINGZ YV WDWEURXI KWAKL
WKQREJ\ IQR URXWH XVH IRUSKDUP DFREJ LEDCFKDUDPMUVDMRQ

URONV VAHQME EDFNI URXQG IV URRWIG LQ DGYDQPHG EIRP DIIQ) + H EHI DQ KLY FDUHHUIQ QHXURVAIHQFH C
&ROP EID 8 QYHWW EHRMH HDWQQJ KIV 3K IURP +HGHBHUJ 8 QYHIW Z W VXEVHTXHQAUVHDUK C
WH 0D 3OQFN ,QAMAM R 94RSK\MIEV DQG \WH 0 D 3@QAN 5 HVHDURK 8 QURU 1 HXURTHCGHIFY  + 1
H SHUP HQIIOZ RUN VSDQCHG QHXURGHI HQHUDIRQ DQG D RQ EIRBJ\ - XQGHSBIQUHG B\ H WIQWYH KDQGV R
H SHUHQFH Z W Z KRB EDDIQ \BIR SKRRQ IGRUIMVFHOMRP RIDSK\ 67( ' VXSHUUHVROMRQ P IFIRVFRS\
DX\RP DIMG VIEH WIIQQ) DQG GHHS GDWIQ) EDVHG [P DIH DQDOWY + D IRXQEDMRQ \WDWFRQIDXHV \F
IQRP KLV FRP SX\BMRCDCY. RN \RGD)

61QFH MIQQ) 0 HUN 1Q YRON KDV H \WQGHG WLV [P DIIQ) H SHWYH LOR \WH EURDGHUGDW DQG $
OQVFDSH R GXJ GVFRYHY  +H QRZ ®DGY HIRW 1Q NQRZ BIGTH JUDSK. DUFKIMIPXYUH DQG GDVD \MIDWI\
IOMIUDMQ P XG/RP IEV [P DJIQ)  DQG EIRP HAFDOGDW WHDP V \R EXIG $, GUYHQ SOMRWP V IRUHYIGHQR
Vi QKHVY DQG \BUJ HWDWHWP HQW 7KLY IQFBGHY \WH GHYHBSP HOVR P X@VDIHQAS, Vi MP V DY
IOMIUDWG NCRZ BIGJH IQUDMIKPYUHY \WDWFRQQHFWSKHQRWSIE P RBFXOU DQG FEIFDO HYIGHQRH
VXSSRWWELXJ GVFRYHY GHAMRQY

+ 1V Z RUN VIW DWKH FRQYHUHQFH Rl EIRP DI Q) IQRWP DUFV P XGVRP [EV CDWB LOMI IDMRQ DQG NCQRZ BIGI H

JUDSK SRZHHG $, + PDNQJ KIP ZHOSOFHG \R ERK FKDIUDQG FRQMEX\M \R VHWIRQV RQ \WH HYROIQ
URBIR $, IQEIRP RBFXQUIP DIIQ) DQGGXJ QVFRYHY

3DIOWQI D YdHWMAUS LFVYUH 0 XOWP RGDGH SSUIRDFKHYV Z IW & HOSDIOWQI DQG 3 LIRWRP LFV

$ EVMADFW

8 QGHYABQAQ) WH IX@SKDUP DFREBJ IEDARRSUQAR D VP DAP RBFX®I +  RQ B HWHQI DI HP HQWRI \BU H
@EIO¥N DQG SKHQRWSIE FRQUHTXHQAH £ IV D FHQRDOFKD@IQIH 1Q HDUW® GXJ AVFRYHY  + LIK FROMG
20,86 SRIEY) DWD V RIHUSRZ HIXO XCEIDVHG Z IQGRZ V IQR FRP SRXQG EIRBJ\  \ HAHDFK WFKQREBJ\
LOP [QDWNV RQD D SDMDADQGVFDSH R GXJ DRIRQ

&HO 3DIQIY FDSWUH FHOZ IGH P RSKREBJIFDO SHYMUEDIRQY DFIRW WRX\VDQGY R [P DIH GHUYH
IHDMUHV GHMAMY GRZQABDP SKHQRWVSIE FROUHTXHQFHV R FRP SRXQG DAMW +  IQFOAQ) WRW
DUMQJ IURP P HFKDQVP V LQYIMEE®! R \BALI HWFHQUIE DSSURDFKHV £ EXWIHP DIQV DI QRAIF \R \WH XQGHDIQ
PRBFXOU PDFKICHY 0 DW VSHRMRP HW EDVHG SURMRP IEV B\ FROMDW GHIYHY GUHRW\BUH
GHFRQYROMRQ DQG P HFKDQWIF UHVRGMRQ DVWKH SURMOQ GIYHO\ HAY RIWQ EQRG \R KRZ. \WH FHTIQMI UDM
\KRVH SHWUEDWRQY DV D A AP

8\VIQJ D FXUDWG P HFKDQMIFD® GYHWH UHHUHQFH VHWR OW B H FRP SRXQGV Z W P DWKHG & H
3DIQIY SWRIGBN DQG TXDQMAYH SURMRP IEV BHDGRXW Z H H SBUH \WH FRP SBP HQBUMW DQG ETG VSRY
R ERW P RCDDMAV = ZKHWH \WH FRQYHUH RQ FRP SRXQG P HFKDQWP  ZKHWH WH GYHUH DQG ZKD
\WRVH GYHUJ HQFHV UHYHDODERXWARI \BUHWEIRRJ\ DQG SROSKDUP DFRBJ\  \WDWCGHWHUP HKWRG FDSUMUH
DBCH : H IXWHUH DP ICH Z KIEK DVSHAW R \WH SURMRP H DUH SUHARE®! ILRP P RUSKREJ LEDOSURILBH
DBH XMQJ $, PRGHY SUREIQ) \WH GHIUH \R ZKIFK SKHQRWNSIE VSDFH HQFRGHV P RBFXOUGIVH
IQRWP DIRQ DQG ZKHH WH \ER P REDIMAV UHP DIQ IXQEDP HQB® RWRIRQDO : H GVFXW SUDPWFL
IDP HZ ROV IRUGHS® [Q) P X RGDCBURILEY 1Q D @VFRYHY SKDUP DFREJ\ VHND DQG \WH EURDGHUFDV

IRUP XGP REDCBKHQRWSIE [lQIHBUWMY DV D FRUCHWARCH R WDQVODMRCDCHDUWD GVFRYHY



6HVVLRQ
'DQLHO $OSHUQ
$OLWKHD *HQRPLFV

%R
' DQHO$BHY 3K IV &RIRXQEHU DQG &KIH 6 FAHQME 2 [IIFHU DV$ @KMHD * HQRP IV D FRP SDQ
DGYDQAQ) KLIK WURXIKSXWE 1$ VHTXHQAQ) WRKQRBJIHV IRUGXI GVFRYHY DQG ELIRP DUNHU UMMVHDURK
3 BHVIRX\VO D UMVHDUFKHUDWAH e FRBI 3 ROWFKQTXH ) pGoUD®I GH/ DXVDQQH ( 3)/  KH GHYHBSHG 96 %
VHT WH \WRKQRBJ\ XQCHSIQQQ) $OKHDY SOWRP  DQG QRZ ®DGV \WH FRP SDQ V VAHQME VDWW I(
VFDDE® WDQURUS\RP IFV DQG$, WHDG EIRRI IFDOCDW J HOHUIDURQ

,QMILDAQU ,P DILQJ DQG 7 WDQVFUSWRP LFV IRU6 FDDE®!' XJ 6 FUHHQLQ) DQG 9 LLMDOR HAY

$ EVAADFW

+ UK FROMOMP DJIQ) KDV EHFRP H D FRUHWARCH R P RGHD GXJ VFUHQQ) SWRYIAQ) VFDDE®! DY
IQRP DIRQUEK YIHZV R FHO@OU P REKRBJ\  &HO3DIQMY IV SDMFXOWD SRZHUXOIRU VXUYH IQ
EIR®J LEDOHVSRQVHY DFIRW OUH FRP SRXQG @EWDUHY + RZ HYHU P DIIQ) DBGH GRHV QRAGUHRA® UHAYHE
P RBFXOUP HRKDQWP V' Z KIEK EHFRP HV D NH @ MIMRQ DV \WH [HTG P RYHV \RZ DUG SUHARWH P RGH@Y
DQG YILWDOFHDP XOMRQY

7 WDQUAUS\RP LEV SURYIGHV WLV P MQI P HRKDQMIF O\ HU EXVWAQJ B FHODSSURDFKHVY DUH GLLIEXOWR VFDE
VXIIIEHQ® \R VA VIMP DWFD® H SBUH OUH FKHP IFDOVSDFHY 96X@! WDQURUSVRP LIEV XQTXHO DEGUHAWH
KLV ERWBIQHFN %0 SRROQJ FHTY Z KIG! SUVHIYIQ) SHUMUEDURQ UHVROMRQ EXGI DWD\ V HQDE®I REHY R
P DIQWCH P RMH FRP SRXQSV GRHV DQG FRQAMRQY R EH SIRIBIG \WDQ MIQI®! FHOP HKRGY ,Q X
IOMIWDWG VFUHQQ) 1P HZRW IPDIIQ) SWRYIGHV SKHCRASIEE EWHDGN  MQIGI FHO DAD\V RIH
P RBFXOU SUAMRQ DQG EXO WDQUFUS\RP IEV VXSSV WH VFDB! UHTXIHG \R QDYLI DM YDVWWFKHP LET
SHWYUEDWRQ VSDFH

$QMDY' 58* VHT D®BZ FRAXED KLIK WURXI KSXWEXS! WDQUFUSWRP IEV SOMRP GHVLI QHG DV D GDW
JHCHIDVRQ HQI IGH IRUDWI H VFD®! FKHP IFDOSHWYUEDMIRQ VFUHHQQ) : HXVHG' 58* VHT 1Q FRP EIQDUR
Z\K &HO3DIQIY \R SURIGI DQCRBMG -803 02$ DQG ' ,/,° OEHBIG FRP SRXQGV : KB [P DIIQ
VHOUMYHO GHWRWMG GYHWH SKHQRWSIE UHVSRQVHY DQG HDUD SRIQW R GHSDUWMUH ' 58* VHT SWRYIGH
WVWIRQI HUUHVROMRQ IRUO R$ FOWLLIEDIRQ ,QMIUDMY) ERK P REDOMAV P SURYHG FOMMIQ) FROMMGR
KLI K@ KM \MHUIXQRIRQDOFRP SBP HQBUW

2 XUUHVX@V UHQIRUFH D FHQRDOBM/RQ ILRP UHFHQWRXQEDMRQ P RGHCHIRW  EHWHUP RGHY' UHTXILH P RY
@W DQG PRH QYHWH SHWUEDIRQYY ,QMIWDIY 1P DJIQ) ZIW EXO! VFDBI DQG \BUHMG IQI®! FH
WDQUFUSWP BV IV WHHRH WHTXIHG IRU JHHDIY \WH CDBVHW QHHGHG R EXIG  \FDDE®
P HFKDQMIFD® J URXQEHG YIWMDOFHTP RGHY



&KDLU %RIOHN =DS
OHUFN +HDOWKFDUH

%R

%RON =DSIF IV + HDG R ' LJMJO ' D 6 AHQFH 1Q ' IVFRYHY ' HYHBSP HOWTHRKQRBILV IQ5 ' T
0 HUN + HDGNFDUH Z RINQJ DWIKH IQMYHAIRQ R P DILQJ LQRWP DUV NQRZ BIGTH P DQDUHP HQVDQG' $,
HQDEGIG AX) GVFRYHY  +H SO\ HG D FHQADOWRG! 1Q HABEQKIQ) &HOBDIQIY DA HIN+ EXICIQ) \K
W IQUDWKPMH [P DJH DQDOWY SISHIHY DQG SKHQRWVSIE SWRIAY) ZRINBZV \KDWEURXI KWAKLY
WRKQRBJ\ IQR URXWIH XVH IRUSKDUP DFRE LEDAFKDUDPMUVDMRQ

YRONV VAHQME EDFNJ URXQG LV URRWIG [Q DGYDQFHG EIRP DIIQ) + H EHIDQ KLY FDUHHUIQ QHXURVAHQRH T
&ROP EID 8 QYHWW EHRH HDLQQJ KIV 3K IURP +HGHBEHJ 8 QYHYW Z W VXEVHTXHQAUVHDURK T
WH 0D 30N ,QAMAM R 94RSK\VIFV DQG \WH 0 O] 3@QFN 5 HVHDUK 8 QWIRU 1 HXURTHQHIEY  +
H SHUP HQIIOZ RUIN VSDQQHG QHXURGHI HOHIDWRQ DQG D RQ EIRBJ\ - XQGHSIQRHG B\ H WQUYH KDQGV R
H SHUHQRH Z WK Z KROI EUDIQ \BR SKRRQ IGRUHVFHOMRP RIDSK. 67( ' VXSHUUHVROMRQ P IFUIRVFRS\
DX\WP DWWG VIEH WIIQQ) DQG GHHS GDWQ) EDVHG [P DIH DQDOMY + D IRXQEDMRQ \WDWFRQIDXHV
IQRP KLV FRP SX\BMRCDCY. RN \RGD!

610FH MRIQQ) 0 HIN IQ YRON KDV H \WQGHG WLV [P DIIQ) H SHWYH LOR \WH EURDGHUGDWY DQG $
OQGVFDSH R GXJ GVFRYHY  +H QRZ ®DGV HIRW 1Q NQRZ BIGIH JUDSK. DUFKMMPMUH DQG CDVD VAADWMI\
IQMIUDIY P XQ@/RP IFV P DIIQ) DQG EIRP HAFDOGDW WHDP V \R EXIG $, GUIYHQ SOWRWP V IRUHYIGHGR
Vi QMHMY DQG \BUJ HWDWHWP HQV 7KLY IQFGGHY \WH GHYHBSP HQVR P XGVMDIHONVS, VWPV DY
IQMIDMG NQRZ BIGIH LQUDVRKPWUAY WDWFRQHFWSKHQRIVSIE P RBFXOU DQG FEIFDO HYIGHQFH
VXSSRWAX] QVFRYHY GHAMRQY

+IA/ZRlNVIWDVW—|FRQYI—UlI—Q:HH EIRP DIIQJ IQRWP DIV P XQVRP IFV GO [QMI UMRQ DQG NQRZ BIG
JWDSK SRZHHG $, + PDNQI KIP Z HOSOFHG R ERK FKDIUDQG FRQMEX\M \R VHWIRQY RQ \WH HYROIQ!
URBIR $, IQEIRPR(BFX(DULPDJLQ] DQG GXJ QVFRYHY



6HVVLRQ NH\QRWH VSHDNHU
$QGDYV %HQGHU
.KDI@WL8QLYHUVLW\

%R
' U$ QRUHDV %HQEHULY D 3 IRHWRUIRUO DRKIQH / HDWIQJ 1Q 0 HAFIQH DWIKH ' HSDUWW HQAR 0 HAFIGH C
. KDOD 8 QYHWW $EX ' KDEL DQDO] 1Q) KHWURIHQRXV FKHP IFDO EIR®JIFDODQG P HAFDOGDW YHRU
KLY SRWKH KDV EHHQ 3 IRHWRUIRUO RBFXOU, QRIP DIV DW&.DP EUGIH 8 QYHWW DQG D' IWHARUIR
' MO UH 6 FAHQRHY DWL XYIVDQUHUD DV Z HODV $WRFADM ' IWHARUIRU' DB 6 AHQAH DQG $, 1Q it
&@IFDCBKDWP DFRBJ\ 6 DIHW 6 FIHQFHY JURXS DV VWID=HQHFD &DP EUGIH 8. ,QKIVZRW $QQUHDV I
LQYROHG Z M \WH LOM] UDVMRQ DQG DQDOMY RN FKHP IFDADQG ELIRBI IEDAEDW 1URP GLIHHQAVRXUFHY VXK D
WKPXUDODQG EIRDAYIW GO JHQH H SUHWIRQ UDGRXW FHO@UIP DIIQ) GDW SDWZ D\ LQRWP DIRG
HOPWRQEF KHDWN UHFRWBY HW  IRU FERIED® UHBIYDQAGHAMRQ P DNQJ 2 Q WH HQUHSUHQHXUDOMGH
$QAHDV ZDV IRXQAQI &72 R +HDD / \& IRUGDWD GUYHQ GXJ UHSXISRVQ)  DQG VAHQME FR IRXQGHUR
3KDWP ( QDEGI/ V@ IRUGHVIQQI QRYHOFKHP MY 1RUNILI HW WDWDUH GLLILEXOVR GX) FRQYHQIRQD®  ERW
EDVHG IQ &DP EUGIHS. 0 RUMH UHFHQ® KHZDV&,72 R 3DQHD %R D FOIFDOABMIH FRP SDQ. GFDM
1Q/ RQGRQ8. DV ZHODV %HIR* HPDQ ZRMNQJ RQ&16 AXI AVFRYHY VXSSRWWG B\ KMRUFDOX
IQRWP DIRQ 7KH FRP SDQHV KHSHG HABEQAK FXUWHQ® KDYH VHYHDOGXIV 1Q FEIFDOSKDVH WD +}
UHFHYHG KLY 3K IURP \KH 8 QYHWAW R & DP EUGIH DQG Z RIMHG IQ\WH / HDG' IVFRYHY ,QRUP DIFV J URXS
DWL RYDWY 1Q & DP EUGIH O $ DV Z HODV DW HGHQ 8 QYHWW IQWH 1 HKWHIDQGY EH RUH KLY FXUHONSRW

JURP &HOOXODU ,PDJLQJ WR '"HFLVLRQ ODNLQJ $S

$ EVMADFW

&HOOU PDIIQ)  1Q IP SBP HOIMRQY VXFK DV &HD 3DIQIY> @ DBZV IRU WH P XQVAP HOURE
FKDUDRMUL DMRQ R FRP SRXQG HIHFW  DQG WRVH RI RKHUIQMYHQIRQY  1Q ERW JHQHUE FHOTHY DY
P RUH QVHDVH UHBIYDQAM WP V' + RZ HYHU QH WEDWBL GHHGV \R EH WDQVIRWP HG IQR IQUI KW DQG \WH
IRP WH EDVV IRU GHFIMRQ PDNQJ 1Q D FRGFUHAM XVH FDVH ,Q WY SUVHQORMRQ ZH Z 1@ QVFX\W
IXQEDP HQEODVSHAW \KDAVQHHG \R EH IXQMIG IRU VXK SIRFHWHY \R ZRWIN 1Q SIDAFH DQG SUMHG
FRQFUMW DSSTFDMRQY UHDWG \R SUHARWY WH P MRFKRQGBUDOW] LW R VP DOP RBFXGM> @DV Z HOD
352 7$&\> @+RZHYHU ZH ZIODOR VKRZ \KDARQH QHHGV \R EH FDUHXOZ W FRQFOMRQY GDZ Q IURP
EHQFKP DN WXAHY DQG P RUH JHQHD®  SHURWP DQFH P HEY WDWDIP R XW) H FHOOUP RSKRBJ\
W IRUSHARY HJ \WH RQ\BUHWDRMW R VP DDP RBFXGN> @7KH VDP H FDXWRQ QHHOV \R Et
DSSMHG DOR \R RKHUWSHY R GDW DQG HQGSRQN IQ JHQHDO GDW P RGHOSHURWP DQFH P HWE DQG X\t

FDVH QHHG \R EH DO QHG \R [P SDPWGHRAMIRQ P DNQJ 1Q D SRVMYH Z D\

> @HD® HWO &HODLQWIGHFPRIGLVFRPBGQ QR Y D & HROLADI U QDI H W K o
KWWSV GRL RUJ v

> @HD® HWO ,QW HJ UTHPIRYS K RDIRU K QH[SUH VY QBRH P LVWO X FWRLBHW R F K RQRS[L
GHWHFWLRQ &RPP %LRO KWWSV GRL RUJ v

> @UDSRONY LHW O &HORUSKRORBURFD@MEIOHYTK 7KURGHAUSKNQR @52 W HR 0 WL
&KLPHUD 3527$& 3KHQRW\SLF 6LJQDWXUH $&6 &KHP %LRO KW
> @HD® HW O &R X Q WIH@BED\Y F F X U 5W H GAFFNO O P RILHRAXFORHH QLW P DLUDN&/R P P$ G Y D

RQOLQH SXEOLFDWLRQ KWWSV GRL RUJ \Y



BHVVLRQ
3HWHU +RUYDWK
+81 5(1 %LRORJLFDO 5HVHDUFK &H

%R

3 HWMU+ RYDW! 1V DQ LOAMAM GUHRRUDWAH + XQIDUDQ 5 HVHDUK 1 HEZRW +81 5(1 D JURXS GDGHUC
WH $, +HDIN ,QAMAM [Q +HB KRV &HQMU 0 XQFK DQG D YMUQ) VFHQIYWDV ZHODDV D ) lQDY
' DAY XIMVKHG 3IRHWRU ) HBZ DAMKH 8 QYHWW R +HOIQNL ),00 (0% : MW RYHU  \HDW R
H SHUHQFH [Q IP DIH DQDOMY DQG P DFKICH GDWIQ)  KH KDV FRQGXPWMG UHVHDUFK DABDAQ) LOAMMROY
IQFOQQI ( 7+ =+ UFKDQG,15,$ 6 RSKID $ QIBRY Z KHUH KH HDHG KV 3K 1Q

+1V UAVHDUK JURXSV IRFXV RQ GHYHBSIQ) FRP SXWIMRCDOVROMRYY \R EIRBJIEDOSUREGP V  LQMI DI
Z HADE \MFKQTXHV DQG @ KWP IFIRVFRS\ Z W $, GUYHQ P DIH DQDOMY + 1V IQQRYDIRQY 1Q FRP SX\BMRE
P IFIRVFRS\ KDYH FRQOUEXWG \R WH QVFRYHY R JHQHV Z MW HWHQIDOURBN 1Q FDQFHU EDPMUDCDQG YILE
IQHAIRYY DQG GDEHMV +H KDV DOR IQURGXFHG JURXQEEWDNQ) P HKRGY 1Q QI ® FHO UMHDURK
+ RYDIKV VAHQME FROMEXWRQY KDYH EHHQ SXEQKHG 1Q \RS WHUIRXUDY IQFAQ) 6 FAHGFH &HD DY
RYHU  GUHHOM DMH RXUDY \RET SHHUUBHYIHZ HG SXEGFDIRQY + H KDV VHRXUHG QXP HIRX)
LOMEDIRCDCDQG QOMRCDA) DQWV IQFOIAQ) IXQAQ) IWRP &=, 1,+ DQG( 8 +RU RQSWRIWP V

EXWHQ® K1V UBAVHDUK IRFXVHV RQ IQMIUDWY $, GUYHQ DORWAP V Z W P RBFXOU P HOVXUHP HQN \F
GHYHBS SHYRDQ HG \BU HWG FDQFHU WHDW HQNV DQG \WDQVOW WHVH DGYDQRHP HOWN IQR UHDOZ R(
FOIFDODSSTDMRYY + IV YIMRQ IV \R KDUHW MQ) B FHOP DQASXOMRQ WRKQRBIIHV \R [P SURYH FDQFH
QDI CRAIFV DQG SDUHQNRXFRP HV

3HMU+ RYDW KDV VXEP WHG  SDWQADSSTFDMRQY DQG LV FRP P IWHG R WDQUVDMEY VAHQME GVFRYHUH
IOR SIDFWFDOVROMRQY + H IV WH IRXQGHUDQG &( 2 R 61QI®! & HO7 HFKQRBIIHV / V& DQG WH IRXQEHUR
P$,WNQ$% DFRP SDQ GHAFDWMG \R EUQIIQ) FXWZY HGJIH UAVHDURK IQR FEFDCSUDRFH

/ILIH EH\RQG WKH SL[HOV VLQJOH FHOO DQDO\VLV XVLQ
PHWKRGYV

$ EVADFW

QWL \BO! , ZL@JILYH DQ RYHYIHZ R WH FRP SXWBMRCDOWMSY 1Q \WH DQDOMY R VIQI Bl FHOEDVHG OUH
VFD®! P IFIRFRS\ H SHUP HOW ) WAV, Z @ SUHVHOAD QRYHOP IFIRVFRSIE 1P DUH FRUMAIRQ P HKR(
GMIQHG \R HIP QDM LOP ICDIRQ DQG XCHYHQ EDANJUIRXQG HIHFW ZKIEK BIWXQFRUMAMG  FRUXS
LOMQW EDVHG P HDVXUHP HQN 1 HZ MIQI®! FHOIP DIH VHI P HQBMRQ P HWRGY Z I@EH SUHVHOMG XMIQ
QUHHMDOIHRP HY  HQHU\ P IQIP 1] DIRQ DQG GHHS GDWIQ) P HKRGY , ZLOGVRXW P DFKIH GDIQ!
VRIE DUH \RR®' FDSDE®! R IGHQWM 1Q) FHOMUSKHQRWSHV EDVHG RQ IHDWUHV H WDRMG IURP \WH P DIH 7F
IP SURYH WH GDWIQ) VSHHG DQG DFFXWDR. Z H SURSRVH DQ DRYH BDWRIQ) VFKHP H \WDWHBFW \WH P Rv
IQRWP DIYH FHOVDP SBV 2 XU UHFHQ® GHYHBSHG ' HHS 91VXDO3 IRMRP IEV P HKRG IRU IQI®! FH
VROMRQ P HKRGY EDVHG RQ OVHUP IFIRFDSWUQ) DQG SDRK FOP SIQ) XWD) HV \WH VHBIRIRQ DX
H WDRIRQ R VSHFLLE FHOV XMIQJ \WH DERYH P DFKICH GDWQIQ) P RGHY , Z IOVKRZ \WDWZ H VXFFHWIX@
SHURPHG ' 1$ DG 51$ WHIXHFQ SRWRPIEV GGIGRPIEV DQG \BUHKMG HBPWRSK\ VIRBJ\

P HDVXUHP HQW RQ WH VHBIFMG FHQY DQG WHUXVDI H 1Q SHWRQD@ HG SUHAMIRQ FDGFHUWHUDSIHY



6HVVLRQ VKRUW SRGLXP SUHVHQ)\
"HVVLFD ' (ZDOG
(0% / (%,

%R

“HW MRICHG (0 % ( % DVD* URXS / HDGHUIQ - XCH 7KH IRFXV R KHUDE IV RQ XVIQ) FHOSWRI@Y) \F
LOYHMVAM DWW \WH [P SDPAWR HQYILRQP HQIBORKHP LFDOH[ SRVXUHV RQ KXP DQ KHDAK. 3 URUWR IRIQQ) WH ( %
VKH Z DV D SRWERF Z WK $ QQH & DISHQMUDQG 6 KDQEBIQX 6 1QI K DWKH %4RDG , QAMAM Z KHUH VKH GDH

KRZ \R XVH P DFKICH BDWIQ)  IQFOAQ] GHHS BDWQQ) \R H WDPWEIRBJ IFDOIQUIKW TURP KLIK FRQMG
IP DIIQ) CDWVHW 6KH HDUHG D 3K 1Q %RIQRWP DIFV ILRP 0 F* L@8 QYHWW Z KHUH VKH Z RINHG Z IW

1 1OALYDOVX DQG - IDQIXR ; ID W GHYHBS Z HE EDVHG WRY DORWKP V' DQG GOWEDVHV |RUICFRUSRUIMY
RP IFV DWW [QR FKHP LIFDOUMN DWHWP HOW FRQGXRMG E\ UHI XOWRY DI HQFLHY DURXQG \WH Z RWB

(YDOXDWLQJ &HOO 3DLQWLQJ IRU ,Q 9LYR +HSDWRWRJ[LF

$ EVMADFW

5 HIDE®! 1Q YR DSSURDFKHV IRUSUHAR 1Q YLYR KHSDURWF] FLW DUH FUMFDOR [P SURYH \WH VFDOELDW DY
KXP DQUHBIYDQFH Rl FRP SRXQG VDIHW DAWHWP HQN :  H H SRVHG ILYH FHOITHV Z WK YDU 1Q) UHBIYDQRH \F
KXPDQ @HU 8 26 +HS* +HSDE* UWDWSUPDY KHSDRA\MV KXPDQ SUP DY KHSDRA WMV R
FROFHOMRYY R a FRP SRXQGV Z W 1Q YLYR UDWRUKXP DQ QHUWY] LW GDVY DQG SURIBIG UHVSRQUH
XVIQJ WH &HOBDIQIY DWD\  GDWB DYDIDE®! 1Q \WH & HDB DIQIY * D DAWDFFHVWIRQ FSJ RO
,P DJH EDVHG IHDWUHV Z HH H WDPMG Z W &HB WRIBU ' RVH UHVSRQVH DQDOWY Z DV XVHG \R TXDQMA
EIRDAYW DQG GHUYH SRIQV R GHSDWMUWH 32" V' ,Q YIYR @/HU\R[ LEW HQGSRIQN Z HIH FXUDWG IURP
7R9D0% 7* * $7(6 ' KIODW ' ,/,IDQN DQG/ IYHZR| DQGWNQADEVHGIQRa  \WVXH DQG FHC
WSH® UAVROHG HQGESRIQN XMQJ / / 0 V DQG H SHWIHYILZ  ( DFK FRP SRXQG HQGSRIQABDIUZ DV HQFRGHG D
ELQDY Z1\W DAWRFADMG HIHPWRU QR HIHFWFRQFHOADUIRYY ,Q YIMR \R 1Q YIYR H WDSROMRQ Z D
DSSTHG R FRQMHWAE2 ' V \R HTXLYDBIQARIDOGRHY © H UHSRWEIRDAYIW DMV SRMQR. $852 & IR
R IEW SUHARRQ DQG FRQFREDGAH EHEHHQ 1Q YMR DQG 1Q YIYR 32" V' 7KHVH UHVX@V VXSSRWWKE

SRMQONOR &HO3DIQIY DV D VFDOEGI DSSURDFK IRU KHSDRW] IEW SUHARIRQ 1Q P RGHD VDIHM
DWHWP HQW



&KDLU $QXVHKUM 4D Q
*OD[R6PLWK.OLQH

%R
$QXVX\ D 9DQHUMAH LV D 3 UCASDQQYHN DIRUIQ \WH & HBXOU, P DIIQ) DQG' \ QDP IEV JURXS Z WIQ
04RP DIIQ) DW 6. ' XUQJ KHUGRPRDOHVHDURK DW 63 &, 3 DUV DQG SRAWERARDCS HVHDUFK DW
WH 8 QYHWMW R 2 [ IRG VKH IRFXVHG RQ GHYHBSIQI EURDG VSHAKP | GRUAVFHQMBUREHY GHUYHG
IURP A QMHF DQG EIRBJ IFDOCDQRSDMFGN |RUYDURXY GDJ QRAIF DQG EIRVHOUQ) DSSTEDIRQY
3URURIRQQ] * 6. VKHZ RIWHGIQP IFIRVFRS\ BWKSV \R GHYHBS GDJ QRAF SOWRWP V IRU
HDL® WBUH GHP HQID YILDOGVHDVHY DQG UMVSILDRY GVREHY

$W 6. \KHJURXS DSS@HV AYHYH P IELRVFRS\ DWD\ V DQG \MFKQTXHV \R YDIEDM  FKDUDPMUVH
DQG WG \WH P HFKDQWP VR YDURXY GXJ \BUHW 6 KH BDGV WH GHYHBSP HOAR &FDO DIRQ

P IFIRVFRS\ EDVHG SOWRWP V \R SURILGI DQG YDIEDM SUH FGIFDADWHW $ GCAMRQD®  VKH SDUGHWY
Z 1\ YDURXV DFDGHP [E JURXSV DQG VWBWKSV \R FR GHYHEBS DQG LQMEDOMH QRYHAP DIIQ)
WIFKQTXHV Z WILQ WH RU DQVDIRQ



6HVVLRQ
$NRV 'LRVGL
+81 5(1 %LRORJLFDO 5HVHDUFK &H(

%R

CNRV' Ly VA VWNAHG & HODQG 0 RBFXOUYRBI\ DWKH 8 QYHWW R 6] HIHG +XQIDY  $ IMWUHDUQIQJ KL
%6 F KH MIQHG WH %R®J IFDO,P DIH $ QDOMY DQG 0 DFKIQH / HDUWIQJ * WRXS %20 $*  DWKH %4R®IIET
5 HVHDURK &HQMH ZKHWH KH FRP SBMMG KLV 0 6F 1Q YRQRP DWV +H UHFHYHG WH ' IVFASXQ SU
8 QYHVARNM $Z DG 1Q IRUDFDGHP E H FHBIFH IRBZ HG B\ WH 6 WDXE <RXQ) 5 HVHDURKHUS$ Z DU
|RUKLY VAHQME DFKIHYHP HQW ' XUQJ KIV 3K UMVHDUFK KH Z DV DZ DUEHG \WH 6 WDXE < RXQJ 5 HVHDUFKH
$ZDG 61QFH KH KDV DOR EHHQ HP SG HG SDUW#P H DV DQ DSSTFDMRQ VSHADDAMDWAH FRP SDQ
6 LQI BIEHOT HFKQRBIIHV & XUHQ® SXWXIQJ K1Y SRAWERARDOUHVHDURK XQGHU3 R 3 p\MU+ RYI W CNR
IRFXVHV RQ DGYDQRHG P DIIQ) WRKQRBJIHY LQFOAQ) @ KWKHHWP IFIRFRS\ IQYMR ' P RGHY \WAXE
FODUQ) SIRRFRY DQG FRP SXIMRQDCEIRBI\  + IV IQMEVASEDY Z RN FRP EIGHV H SHUP HQBCEIR®J\
P IFIRFRS\ HQIGHHUQ) DQG DORUWAP IE GHYHBSP HOMR DEAHW FKDBIQIHV IQ ' IPDIIQ) DX
DQOOWY +H IV FRIQMHQRUR D 3&7 SDWQADQG D UHI IMMUHG XUV P RGHOSUIRMANY D QRYHOSOM
DWHP EQ IRUDSIG KLIK SHOHADIRQ GHSW [P DI Q) Z MY @ KWWKHHWP IFIRVFRS\ ,Q KH UHFHYHG Wt
+815(17( &+ JUDQNDZ DUEHG R VXSSRWIKH SURGXPUWBIYHOGHYHBSP HOAR KLY SDIMQMG FRQFHSW DQX
10 WFRIQURQ R WH XQGHOIQ) IQQRYDIWH IG-D 7KV SDIMOMG IQQRYDUIRQ GUHA® HCDEGIG \M
GHYHBSP HOAR WH +&6 ' ; SOMRP  Z KIFK IQMI DMV PMRP KDUEZ DUH DQG $, GUYHQ DX\RP DURQ IR
QH WHHDIRQ ' KUK FROMOAVFUHHQQ) DQG VHYHG DV \WH WFKQR®J IFDO RXQEDMRQ | RUD SXETGFDIR
101 DMUH & RP P XQEDIRQY

+&6 '; LPDJLQJ SODWIRUP IRU GLPHQVLRQDO FHOO FXO
$ EVWDFW
7KUHHEP HMVMRDO ' FHO FX@MH PRGHY NQRZQ FROPAWHD DV 2BIGA IQFOAQ) VSKHIRGY

RUDQRGY WP RXURGY DQG DAWHP ERIGY  KDYH UHFHQ® DWDRMG FROUGHDE®! LOMHMAEHFDXVH \WH
RIHUDQ 1Q YLYREBH HOYILRGP HOANRUFHO FHOIOMDAIRYY [Q ' 6\ WP DWFD® DWHWIQ) \WHVH P RGHG
IV HWHQIDO IRU GHYHBSIQ) WH QH WIHQHDIRQ R KUKERQMONVVFHHQQ) +&6 SOWRPV IR
SDWHQWESHALE GXJ WM DQG FDQFHU UMHDUK. + RZHYHU WBQADWEMQ) ZRINBZV IRU ' BIG
UHP DIQV FKDE@QI LQ) DQG LV VMIQRVZ IGHOD P SBP HQMG

QWY WG ZH IQMRGXFH +&6 ' : D QH WHQHIDIRQ SOWRP GMIQHGIRU ' IP DIIQ) EDVHG + &€
DQG DGYDQRHG [P DIH DQDOMY +&6 ' ; LQMI UDWV \WUHH FRUH FRP SRCHQNV  DQ DX\RP DG $, GUYHC
P IFURP DQSXOWU IRUVHBRIY ' RGV DQ RSWP MHG +&6 IROEDVHG P XGZ HOSOW IRU [P SURYH
IP DILQ) DQG P DIH DQDOWY'$, VRIE DUH IRUMQ) B FHOEDW DQDOMY

© H YDEEDMG +&6ce ; XMQ] ' WPRXU PRGHY IQFOAQ] WPRXUWRPD FREXGMUV D
GHP ROMDWG \WDWIWRYHUFRP HV NH - @ MMRQY R FXUHOM WPV B\ HODE@Y WHIDE®! HIFHQ
VIQIGHEH@BIYHO ' KUUKERQMOMWFHHAQ) +&608' ; UHSUWVHON D PDRRUDGYDQRH IQ ' +&6 B
IOMIUDNY $,cBUYHQ P IFURP DQUSXOMRQ Z MW \ARAMARI GHBWIP DILQ)  \WFKQRBIIHV VXFK DV / 6) 0
DBQIVIGH SRZ HUXOLP DIHBQDOMY VR\EDWH 7KH VW\AMP  ZDV WMMG DFIRW P X@B6! H SHUP HOA
VKRZIQ) VWRQ) SRWQIDO IRU SHYRQDOHG P HAFICH DQG GXJIFUHHQQ) SISHEHY 2 YHDO \i
UREXWEHW DQG I®f LEIDW R +&60e' ; P DNH MD YDXXDE®! \RRORUERW DFDGHP IF DQG FEIFDOUHVHDURK

RSHQQ) QHZ DYHQXHV IRUGHBIBIG LOYHM DIRQ R FHBXOUEHKDYIRXUZ MIQFRP SBf ' HQYILRQP HQW



BHVVLRQ
%ULWW 9HUYRRUW
3ULQFHVYV Oi[LPD &HQWHU 8WUHFK

%R

' U 940 HYRRWY D SRAERARIDOUHVHDURKHUIQ WH JURXS R $QCH 5 1RV ZKHUH VKH GHYHBSV KLIK
WURXIKSXW ' @H [P DILQ) DSSURDFKHV \R DGYDQRH 7 FHOIP P XCRKHDSIHV DI DIQAVFDGRHU. 6 Kt
GHYHBSHG WH KUK WURXIKSXWYHMRQ R WH % +$9 ' SOWRP HDE@Y OUH\VFDBI UWHDOW |
SWRIEY R 7 FHOWP RUIQMDAIRYY 1Q ' RUDGRG FR FXGMUHV 7KLY WIRKCRBJ\ FDSWUHV \WH G QDP LI
EHKDYIRUR HQIIQHHUHG 7 FHQY DV \WH HQIDUH Z W WP RURUDQRIGY SURVIGQ) XQBUHFHGHQWG IOIK
LOR Z KDABUYHV P P XQRNHIDS\ UHVSRQUH DQG UVMBGRH

' U 9 HYRRWREMBIQHG KHUO 6 F ZRINQJ Z 1\ 6 DUD & RXWGHGIH 2+68 86$ RQ EUDWIFDGFHUEIR®I\
' XUQ) KHU3K DWMH 3UQFHW 0 [IPD &HQMJ VKH XQFRYHIHG JHQHWF GUYHY R FKHP RKHUIDS\
UHVMBIQRH 1Q % FHODFXWM OP SKREOMIF GXNHP ID 6 KH NRIGHG WH 5 IRV JURXS W P HUH KHUIXQRIRQ
JHQRP IEV H SHWYH ZIW DGYDQFHG ' @H IPDIIQ) \BFNIY [P P XQRKHDS\ 1P SIRYHP HOMURP ERW
VGHV RYHFRP IQ) WP RU KHMRIHGHW DQG HKDQAQ) WH 7 FHOY WHP VHOHV XVIQJ FX\WMY HGt
IP DIIQ) WFKQREBJ LV

% +$9 ' +*+ 7+528* +387

$ ' KLIJK FRQWHQW OLIH LPDJLQJ LPPXQR RQFRORJ\ DVVD

$ EVMADFW

& RQHQIRQDOGX] VFUHHQY UHD RQ HQGSRIQABHDGRXW + D VIQI B MDSVKRAR! FHOYLDELDV RUWMP RUM] H
+ ZKIEK IV Z HOVXIWMG IRUMBME FRP SRXQGV +RZ HYHU [P P XQRKHUDSIHY DUH IXQEDP HQB® GLIHHQ
\WH DUH D MMQJ AXJ 7 FHOYY QDYLJDW FRP SBf \MP RUP LEUIRHQYILRQP HOW IRP G QDP IE FRQIBFW DY
DEDSVWKHUEHKDYIRURYHUMP H & DSWUQJ \KLY FRP SB[ W UHTXILHV D UHDGRXVKDWP DIRKHV IW

+HH , SUHMHOAWRE +$9 ' +UUK 7KIRXIKSXWD ' KUK FROMOMQH P DIIQ) SOWRP GHMIQHG W
FDSWUH WH G QDP IF EHKDYIRUR HQIIQHHUHG 7 FH@ HQIDJIQJ Z W FDQFHURU DQRIGY DAWFD®! 96XI@IQ)
RQ WH RWIQDOY%{ +$9 ' WP HZRW ' H\NHYW HAWDO 1 DWMUH YARMAKQRBJ\  , GHYHBSHG DQ [P DIIQ
ZRINGZ \WDWFDBN WH SOWRP IIRP  \RXS\R  FRQAMRQY 1Q D MIQI®! H SHUP HQVHDEGY W X\t
DV D WKH VFUHHQQ) \RRO 7KLY BHTXILHG RSWP [ 1Q) FR FXGMUWH FRQAMRQY [P DJIQ) SDUDP HMY DX
DFTXMMRQ VADWI IHY \R P DIQBIQ KUK TXDOV ' @H [P DIQ) DARRW OUH QXPEHY R FRQAURQ
Z MRXW FRP SURP MQJ WP SRUDO RU VSDMIDO UHVROMRQ  7KH SOMRP VP XGBGHRXMD UHFRBY \ITF
FRP SOP HQBUY O\ HY R IQRWP DIRQ 1Q WHDOWP H RUDQRG GHDW G QDP IFV WDFNQJ KRZ DQG ZKH
LQAYIGXDORW DQRGY DUH NGBIG RYHUWH FRXWH R DQ H SHUP HQWVDQG 7 FHOEHKDYIRU FDSWUQJ KRZ 7
FHO P DM HQIDUH DQG IOQMDPWZ M WHUMBU HW %4 JHQHIDWG) WY UFK P H UHVROHG [P DIIQ) GO
DFRW PDQ FRQGMRQY DARQFH %( +$9 ' +LIK 7KURXIKSXWD\ V \WH IRXQEDMRQ IRUD QHZ WSH R
IP P XQRKHDS\ VFUHQ+ RQH WDWWHDW \KH 7 FHGDV D G QDP IF EHKDYIRUDD® QYHYH @IQ) AXJ DQG L
GHVL QHG\R UHYHDOQRWMWZ KHWHUD \WHDS\ Z RIW EXVWKRZ DQG Z K\



6HVVLRQ
6KRPD .DWDRND
8QLYHUVLW\ RI :«U]JEXUJ

%R
6KRP D . DIBR\D IV D 3 RABRARUIDOS HVHDUFKHUIQ \WH 0 DFKICQH %RSKRRQEV / DE $* =IP P HU DWWt
5XGROOIWFKRZ &HOMU 8QYHWVW R : «JEXU * HPDQ +H UFHYHG KV 3K'  1Q ( QIIGHHUQ) IWRP
7KH 8 QYHWIW R 2 VDND - DSDQ + IV UMVHDURK LQIMUHVW DUH 1Q FRP SXBMRQDOIP DUIQ) $ IWUZ RINQ) R
GHHS GDWIQ) EDVHG MIQIGI S HOIP DJIQ) GXUQ) KV GRARIDOMMAHY KH IV QRZ GHYHBSIQ) KUK
WURXIKSXWIP DIIQ) P HKRGY EDVHG RQ ) RXUHU SWFKRIWDSKIE P IFIRVFRS\  IRU EIRBJIFDO IP DUIQ
DSSTFDMRQY/

OXOWLSOH[HG )RXULHU 3W\FKRJUDSKLF OLFURVFRS\ |
SKHQRW\SLQJ

$ EVAADFW

,P DIH EDVHG SKHQRWVSIE VABHQQ) SO\ V DQ IQFHDMQ) URGI 1Q GXJ GVFRYHY \WDQNV \R W DELOWV \F
FKDUDPWUL H FHOOUUHVSRQMHY \R FKHP LEDODQG JHQHIF SHIMUEDIRQY 1Q JUDWGHBIO$, EDVHG DQDOWY
FDQ H WDPWVXEVB! SHIWWUEDWRQ GHSHQGHQWIP DIH IHDWUHV ILRP OUH VFDBI GDBVHW  EXWIY DOF
SDMFXOWD VHOWYH \R VXEVB! WIFKQEDOEIDVHY  Z KIFK FDQ GHIUWDGH P RGHOSHURWP DFH P DUH EDVH
SKHQRWSIQ) JHQHD® XVHV KUK P DI QUEDIRQ REMPAYHY \R P DIH P XQWZ HOSOWV +RZ HYHU \KL
UHVXOV 1Q VPDDIHGY R YIHZ )29 WXV UHTXWUQ) \WWH VHTXHQIDODFTXMMRQ R P DQ [P DIHV E\
VFIDQQQ) WH SOW XQGHU \WH REMAIYH 7KLY WP H FRQUXP L) SIRFHW @ W \WURXIKSXW DQG DOF
LQFUHDVHY WP H GHSHQGHQAEIDVHY DWRADWG HJ - Z MW IORUAVFHGFH GHFD. FHOXOUJURZ \K. GHVIFKP HQ\
RUP RYHP HQAV 7R DGAHW WHVH @ MMRQY ZH HP SB ) RXUHU SWRKRIWDSKIE P IFIRVFRS\ )30 [
\WFKQTXH DBZ 1Q) R UHFRQAKPKLI K UAVROMRQ [P DIHV Z W OUH ) 2 9V ILRP GZ UHVROMRQ [P DIH

DFTXILHG XQGHU REOTXH LGP IQDVRQ Z MRXWMFDQRQ)  + RZ HYHU FRQYHQIRQDO) 30 UHTXILHYV P DQ
IP DI HV \BNHQ DWEL HIHQNOIP ICDIRQ DBV @ M) \WURXI KSXW7 R UHGXFH DFTXMMRQ WP H Z H DERSW

P XQ@BO[ HG LOP IQDWRQ VFKHP H WDWDRIYDMY P XABG! / (' V SHUH SRVXH : KHUDV FRQYHQIRET
P X@IBG[ HG DSSURDFKHV [P SURYH WH A QIHMF QXP HUFDODSHWMUH UHOWYH \R \WH REMIPIYH E\ IRG
RXUM WP DFKIHYHVD  IRG [P SURYHP HQMKDQNY \R O HULGKP LQDURQ DQJ BV DQG D OU HUQXP EHUR
VP X@ICHRX\VO DRYDWG / (' V 2 XUMP XOMRQV \WKRZ WE QP UMVROMRQ RYHUD FHQUP HMUVFDE
)29 ZIK IHZ HJWDQ H SRVXUV DQG HDW® H SHUP HQEOGDW VXSSRUMHDMEIDY 7KHVH UHVX®
VXJ I HANKDWNH SURSRVHG P HIWRG Z I@HCDE®! FHOOUVFD®! [P DIIQ) RYHUD OUH IWDAIRQ R D P XGVZ H
SOWM Z MIQP QMY HQDEGY KLIK \WURXIKSXWEZ EIDV G DFTXIMMRQ IRUS, SRZ HUHG SKHQRWSIE QX

VARIHHQQ)

7KL VHBFWG WM Z LGDAR EH SUHVHOWG DV D SRWMUDW



&KDLU ORUDJ 5RVH +XQWHU
$VWUD=HQHFD

%R
0 RDJ 5RH +XQMULY D FHOEIRRI MAZ W D VSHADOIQMUMAIQ KLIK \MURXIKSXWKLIK FROMQMP DIIQ!
DAWD\V $I\WUKHU3K Q3 KDUP DFRBJ\ DVWKH 8 QYHWIW R $XFNDQG 1 HZ =HDDQG DQG D SRWERARE
SRVMRQ DMKH 8 QYHWAW R &DPEUGIH 8. 0 R MCHG $\WD=HQHD 1Q DV D SRAWGRARLE
IH®Z 1RZ VKH IV DQ $ WRFADWM 3 UGQFLSDOS FHQIYWR ) XQRIRQDO" HQRP IV IXQQQ) VB HIGHQMEDIR
VFUHHQV Z W FRP SB[ [P DJIQ) DQG P DFKICH GDWIQ)  DMMFIDOIQM® HQFH EDVHG DQDOMY \WMRKQTXHV
+HUGQ \WMP IQMHWMY 1Q FHBOU P HP EUDQH WDIHIENQ) DQG 1Y IQIOHQFH RQ WH HIIFDR R 51§
\KHDSHXUEV



BHVVLRQ
*XLGR =DJQROL
$VWUD=HQHFD

%R

' U =DICRR9HLD KRTV D 3K 1Q * HQRP H 6\BDELDV IRP \WH 8 QYHWW R 6 XWH DQG FRP SBMK
SRAWERARDOADIQQ) DAKH 8 QYHWAW R &DP EUGIH + H 1V DQ $WRADM 3 UGQASDOS FHOIVY' VFRYHY
6 AHQFHV DW VWD=HQHFD  Z KHUWH KH SDU@HWY Z MY SURVPAMDP V \R GHIYHU 1P DIIQ) HQDEGBIG SURILEY.
DFUIRW WH' 0 7$ FDVFDGH IURP HILEDR FKDUDRMU DIRQ\R HDUD VDIHW R IQRWP P HFKDQWP R DPURC
DQG GHAMRQ P DNQJ + H VXSSRW RFREJ\ SURIWDP V VSDQQIQ) P DAP RBEXBN 352 7$&V P RBFXO
JOHY DQG$' &V DQGEUQIV GHHS H SHWYH IQ' 1$ ' DPDIH5HVSRQWM ' ' 5 DQG RFFRBJ\ EIRBI\
* U =DJ QRO IHLD DOR GDGV \WH GHSDWW HQWY [P DIIQ) VDMI\  DGYDQAQ) KLIK FROMOADQG DGYDQRH
FHO@ULP DJ1QJ \R DFFHBUDW GVFRYHY

6HHLQJ 'HFLVLRQV (PEHGGLQJ ,PDJLQJ $FURVV W

$ EVMADFW

$ ZHOGMIQHG ' MIQ O DNP 7HVWSQDOIH ' 07$ FDWDGH IV HWHQIDO IRU HILFHQW SURWF
SIRIWRQ DQG [P DIIQ) GUYHQ DWD\V DH IQFIHDMQI® FHDOWR W VXFFHW 7KLY VHWIRQ Z It
VKRZ FDVH KRZ KLIK FRQMQAIP DILQ) DQG DGYDQRHG FHO@UIP DI Q) \WDQVOW FHOXOU SKHQRWSHV 1QF
DRRQDE®! GHAMRQY IR HDW®  KIWMIGHQMEDVRQ \WURXIK BDG RSWP [] DIRQ DQG P HFKDQWP R DRIR
0R$ HOFGDIRQ FX® IQDWY 1Q WH VHBRIRQ R IREXVWFTIFDOFDQAGDMY : H Z I@GAVEXW DWD
WIDMIIHY \WDW EDDQFH  SK\ MIRBJIFDO WHBIYDQRH Z W \MURXIKSXW DQG KRZ  ABIQEDWE] HG [P DJt
DFTXMMRQ $, HQDEGIG DQDOMY  DQG U RURXY TXDMV FRQMRY HQVXUH UHSURGXFIELDN DFURW \KH FDVFDGH
© HZIOKUIKQWKWKRZ P DIH GHUYHG P X@SDUDP HWE SUR BN DFFHOUDW \WDIH  UHYHDCRI| VB HWIDELDNY
DQG IQMI UDW Z W FRP SBP HQBY UHDGRXW R UHICH 6 $5  DQG LQFUHDVH FRQIIGHQRH 1Q SURIAWIRQ



BHVVLRQ
OHODQLH 6DNDWLYV
*OD[R6PLWK.OLQH

%R

0 HDQH 6 DN\DWY IV WH 1 RQ & @IFDO+ HSDWRWR] IEW / HDG DW* 6. DQG DQ $WRFADM ' LWHARU [Q it
&HOOU 7R JWRXS 1Q 1 RQ&EIFDOBDIHN  6KH IV UNVSRQOVE®! IRUWH 1 RQ & GIFDO+ HSDIRW] [EIM
WIDMI\ 1RUSUHARNY DQG DAVHWIQI FAIFDOUMN DQG WH 1 RQ & GIFDO/ HDG Z WIQ WH * 6. FQIFT
+ HSDWF 6 DIHW 3DCHO $V SDWR WLV URB! VKH DGYIVHV SURMIPWAMDP \ RQ FERIEDOUMN EDVHG RQ \WH CRG
FOFDOCDW IQMIWDIY CDW IRP 1Q AFR  1Q YIWR DQG [Q YIYR VWGEHV DV Z HODV FR RG] W
GHYHBSP HQADQG DWHWP HOAR QHZ FDSDELOMV 1Q WY VSDFH ([ \MD® 0 HDQH FR FKDLLY \WH 1 RG
&@IFDO RINQJ * RXS R \WH 4 ',/ , FIRW SKDUWP D FRQRMXP  Z KIEK VHYHV \R JLYH DQ IO Z1G
SHWSHRYH RQ QRQ FEIFDOKHSDWAR] LEW DSSURDFKHY 0 HDQH KDV RYHU  \ HDW R H SHUHQRH 1Q \it
SKDUP DFHXWFDAQGAMY ZMWRYHU  \HDWY/I1Q' 03. EHRUHWDQUMRQQ] \R 1 RQ & GFDCE DIHW DW 6.
DSSWR [P DWO \ HDW/DIR 6 KH KDV QXP HIRXV SXEGFDIRQY GAVAUELQ) KHUZ RIN DQG LY D GHHS H SHYK
UHDRIYH P HBERDM IRWP DURQ DV Z HODV RWHUIQ YMR DQG 1Q VIGFR DSSURDFKHY IRUHYDODW  FEQIET
KHSDWRK] LEW UMN

8VH RI +LJK &RQWHQW ,PDJLQJ GDWD LQ ",/,V\P 467 PRGH|{

SDUW RI UHJXODWRU\ VXEPLVVLRQ

$ EVADFW

7KH QRQ FEQIFDOKHSDWRWE] [FW VWDWI\ DWF 6. IQFGGHY HDWD 1Q VIAFR DQG 1Q YMR VFUHHQQ) DWD\ V
OWUIRBZHG B\ ' / MP 467 PRGHEY DV DSSIRSUDM VKRW® EHRWH D FRP SRXQG IV FDQAGDW
VHOPMG IRUGHYHBSP HQN 7KLV 4 67 P RGHEY) LOMIDWY KUK FROMQAP DIIQ) GO DQG RKHUIQ YW
AW \WDQVSRWUDQG P MFKRQAUDOGDW Z W D 393. P RGHOWR VP XOW DQG SUHAPWKHSDWRR] LELW [¢
QRQ FOIFDOVSHAHY DQG KXP DQ 7KLY VIP XOMRQ IV FROMGHIHG DRQIMGH RKHUKHSDRW] LW GDW ¢
YMR DQG IQ YIYR R JLYH DQ QWM UDWG UVN DWHWP HQADV SDWR UHI XOWRY VXEP MRQIRU) 7,+ FOQIET
WXAHY DQG EHRQG 7KLV DSSURDFK KDV P SDRWG SURJUAWIRQ GHAMRQV  DIGHG 1Q XQEHWABQEQ
PHKDQVP DQG [P SDAMG FERFDOVNG. GAMIQ ) XWWUH GHYHESP HQNV DUH RQ JRQJ \R P D[ IP IVH WD
W \R DSSO® ERK HDUHURQIQ AVFRYHY  DQG OWURQSRWY 7,+ DW 6.



6HVVLRQ
ODUWLQD . =RZDGD
'.)= +HLGHOEHUJ

%R

0DWMID. =RZDG IV D SRWERARDOHVHDURKHUIRP +HGHBHJ * HPDQ -+ HUUVHDURK IRFXV 1V \it
\BUHID) R MP FHODRIYW [Q FREUHABOFDGRHU &5 & 6 KH REVBIGHG KHUY6 F DQG 0 6 F 1Q 0 RBFX®
RMKQRBI\ IRP WH 8 QYHWW R + HGHEHU JDIQQ) UHAVHDURK H SHUHQRH DWIKH * HUP DQ & DQFH
5 HVHDURK &HQMU ' . )= +HCGHBHJ DQG WH ' DQD ) DUEHU & DQRHU , QAMAM 1Q YRARQ ,Q K
MRIOHG WH 1 DURQDOS&HOMU IRU7XP RU' IMHDWV 187 +HGHBHJ ZKHH VKH BUMG ZRINQ) Z W
SDWHQAGHUIYHG ' P RGHY \R J DIQ XQGHWABQAQ) R WP FHODRIYW IQ &5 & ,Q VKH REBICHG KH
3K 1Q %RBJI\ IRP WH 8 QYHWW R +HGHEHJ DQG FRQIDXHG KHUZ RN DWL &7 1Q DQ DFDGHP ID
QG FRDERDIRQ ,Q VKH RICHG WH ' LYMRQ R 6 LJQDEY DQG ) XQRIRQDO* HQRP IFV DAKE
') = +HEGHEHJ KHDGHG E\ 3WR 0 IFKDHOYRXWRY $V DQ H SHUP HQEOVAHQINWVKH IV HABEQKIQ) [
KLIK WURXIKSXWEX] GVFRYHY SOWRP IRUWH IGHQMEDIRQR! © 17 WQDOY IKIEMAY 1Q&5 &

$ KLIK WURXJI KSXW/FUHHQLQ) SOMRWP |RUWH [GHOWIFDARQRI : 17 VIJ QDAQJ LOKIEMRLY LQ &5 &

$ EVAADFW
7KH: 17 VWIQD@Y SDWZD IV D P DIQ BIXOWRUR WP QHW [Q FRBUABOFDQRHU &58& 6 HFUMIRQ R
© 17 ODQEV IV HIXOWG B\ WH SIRMQ (9, : /6 ZKIEK WXV UHSUHVHQN D KLIK® LOMIMAG] B HAIR
\WH GHYHBSP HOAR VWP GHW \BUJHMQ) GXJV DIDIQM&S5 & 7R IGHQM ICKIEMRY R (9, : /6 ZH KDt
GHYHBSHG D \BUHWG DWD. UHSRMQ) HQERIHQRXV (9, : /6 GIYHY XSRQ SHWMUEDIRQ 7KLY DAD\ FIX
EH XVHG IRU KUK \WMURXIKSXWAEX) VABHHQQ) DSSIRDFKHV 1Q ' FHO@HV DV ZHODV ' RUDCQRGY
) XUKHP RH  FRP EICDURQ Z W YIDEIONV WHDGRXWDV ZHDDV SKHQRWSIE SURILEY) DABZV IRU 1Q GHSW
FKDUDPMUL DURQ RN SHUMUEDMRQ HIHPW LQ KLI K \WURXJ KSXW
,Q DQ IQUDOVFBHQQ) FDP SDJQ ZH KDYH VFUHHQHG D GYHWW RUHQMG VFUHQQ) BV R |
FRP SRXQGV XMQJ RXU\BUHMG (9,: /6 UWHSRWWMUDAWD ,Q WV VFUHHQ FRP SRXQGV VKRZ H
IQKIEMRQ R UHSRUAMUDRIYIWY KL KHUWDQ $SSOIQ) DQ DAAMRCDONUHVKRT IRUYIDELOV Z H VHBIFAK
FRP SRXQGV | RUIXUWWHUDQDOWY
1H W FRP SRXQGV \BUHIY) WH DAD\ IQAMDG R (9,: /6 ZHMH IGHOMHG IQ D FRXQMYFUHHC
) XUKHUWP RH \WH FDQAGDWM FRP SRXQGV Z HIH UH VFUHHQHG IRUWHUH IHPWQ SDIHQAGHUIYHG ' P RGHG
Z I\ KHWMURTHQHRXY P XVBMRQ DQG H SUWMRQ SWRIBN 3 KHQRWSIE SURIAR] XSRQ SHWMUEDIRQ Z WK Kt
FDQAGDWM FRP SRXQGV JDIQV IXUKHUIQUWI KW IQR SRMQIDOP RGH R DAIRQY 7R DRKIHYH WY FDQEGW
WHDWW HQANIQGXFHG SKHQRWSHV Z LOEH IQMIUDMG IQR D XQTXH D@V R \WRXADQGY R AXJ IQGXAH
SKHQRIVSHY REBIGHG B\ SKHQRWSIE VAHHQQ) R FHOTHY Q DV Z HODV SDHQAGHUYHG RU DQR(
aHv Q
7 DNHQ I HWHU Z H KHUH SUHAVHOAD QRYHCKLI K \MURXI KSXWELX] GVFRYHY SOMWRWP |RUWH IGHQMEDURQR

17 WY IKEMAYIQ ' DQG ' PRGHOR &5&

7KL VHBFWG W Z LODAYR EH SURVHOWG DV D SRWMUDW



&KDLU 1HLO &DUUDJKHU
8QLYHUVLW\ RI (GLQEXUJK

%dR

1 HOR DUIDJ KHUJ IDGXDWG IURP \WH 8 QYHWAW R $ EHEHHQ 6 FR®QG IQ Z 1\ D %6 F + RQRXWY GHI UH
LQWH VXEMIPWR! 28 HODQG P P XQREIRBJI\ 3 + H \KHQ RN XS D SRVMRQ Z WKIQ IQEAMN  DVWKH < DP DQRXFK
5HHDUK ,QAMONM 2[IRG ( QOQG ZKHH KH DOR JDIQHG KIV 3K +H \WHQ KHG FROMHPX\IMH
SRWERARDOSRVMRQY Z WIQ WH ' HSDWW HOAR 3DWREJ\ 8 QYHWW R : DVKIQI\RQ 6 HDW®I 86$ DX
DWVWWH 94-DWRQ ,QAMO IRU &DQFHU 5HVHDUK * OVIRZ 6 FR®QG ,Q 1 HOUMMUHG \R W
SKDUP DFHXUFDAQGXMY DV 3 UGQRISDOS FHQIVAWZ 1Y WWH $ GYDQRHG 6 FIHQFH DQG 7 HFKQR®J\ / DERIDRY T
$\VAD=HQHFD Z KHUH KH SIRGHHUHG HDUD P XUIBDUDP HWE KLIK FROMOABKHQRIVSIE VFUHHQIQ) DSSURDFKHV
Q KH RQFH DUDIQ P DCH \WH FDUHHUVZ WK 1URP IQGXW R DFDGHP ID DQG \RRN XS WH SRR
3 UGQASDQQYHM DRUDVWIH , QAMAM R * HQHIFY DQG & DQFHUZ MQ WH 8 QYHWW R ( GQEXUIK Z KHUH Kt
®GDGV D UAWVHDUK JURXS DQG IV FXUHQ® ' ILHFRRUR |, QQRYDIRQ DQG 3WIRHWRUR ' UXJ ' MFRYHY +H I
DOR DQ$WRFADM ' IWHARUR \WH RIQN OVIRZ ( ACEXUK &DQFHUS HVHDURK 8. 6 FRIBQG & HQWH




6HVVLRQ
,O\D /XNRQLQ
5RFKH ,QVWLWXWH RI +XPDQ

%R

,OD DGV \WH $X\W¥P DIRQ DQG $ GYDQFHG $\WD\  GHYHEBSP HQAJURXS DWIWH 5 RFKH ,QAMAM R + XP [X
WRBI\ ,+% ,ODY ZRW IV IRFXVHG RQ HQDE@Y UHSURGXFE®! KLIK IP SDRWVAHQFH DWVFDGI E)
GHYHBSIQ) DQG [P SBP HQID  IREXVDXRP DIRQ VROMRQY DQG HQG VR HQG SISHIHV 1RU KLIK FRQMG
VAUHHQQ) 1Q FRP SB[ 1Q YMR P RGHY 7KH JURXSY X@P DM JRDOL VR SURYIGH \WH VXSSRWADQG VHT
VHYIFH [QUDWIKPXUH \KDAVD®ZV |+ % VAHQNAW \R UHIDE® H HPXWM FRP SB[ H SHUP HOQV VXFK D
SKHCRISIE VFUHHQV IQ RUDQRIGY DAFDEN

,ODY SIRHMRDORXH EHIDQ 1Q %HED Z KHH KH HDUHG KLY YDRKHBWY DQG 0 DWMYY GHIUHHV
YARFKHP MU + H \MHQ REBIGHG KIV 3K GHIUH 1 IURP \WH 8 QYHWAW R %DVHORUWH Z RUN 1Q W
OFE R 3WFD / [EHIDQDWAH ) UHGUEK 0 IHVEKHU,QAMAM ) 0, 7KHWH KLY UBAVHDUFK SIRQHHUHG \WH XVH R
OUH VDGl PDIHEDWHG VWHQQ R PDS WH SKHQRMSIE OQOWDSH R IQMAIDO RUDQR(
UHI HQHUDIRQ + H GHYHBSHG D KLIK \WURXI KSXWSISHIZH \R JHQHDM P XGRYDUDW SKHQRWSIE 11QJ HSUQ!
IRP KXQGAUHGV R WRXVDQGY R RUDQRGY SIRQHHUQ) XVH R RUDQRGY IRUGWH VFD®I P DIIQ) VFUHHQY
$W ,+% ,OD GYHIDIHV \KY IRXQEDURQDOH SHWYH R HQDEGI KLIK FROMOMAWHHQQ) DFIRW GYHWA
P RGHOA VWP V DQG VSHDUKHDGY \KH GHYHBSP HQAR! \WH DQDOWFDORRY \R VROH \WH EIRIP DJH DQDOW
ERWMBIQHAN LCKHUHQAR O H VFD®I P DI LQ)

+1V DFDGHP [E ZRW KDV EHHQ SXEQKHG 1Q KUK P SOFWRXWDY IQFOGEQ) D IIIMDXWWRU DQG FR
DXWRWKISV 1Q 1 DMUH DQG & HO6 WP & HO+ 1V FROMEXURQV KDYH EHHQ UHFRI QVHG Z WK P XQIB6! KRQRWY
IQFOQQ) \WH %4XQR 6 SHAN$ Z DUG DQG \WH &KITXHV2 W ICDDWV 3 U} H

$ WRROER[ IRU SKHQRW\SLF GLVFRYHU\ LQ FRPSOH|

$ EVWDFW

7KH IQMIUDMRQ R DXVRP DMG KLIK FRQMQMP DIIQ) ZIW FRP SB[ KXP DQ 1Q YMR P RGHY SRYIGHV [
UREXVAMUDP HZ RUN IRU SKHCRWSIE GXJ GVFRYHY  + RZ HYHU WDQUDMEY \KHVH P RGHY IRP H SBRDR)
ZRIN\R LQGXAWWY VFDB! H HRXWRQ UHTXWUHY D \RRER] Z W VHDP GV IQMI UDIRQ R DWD\ GHYHBSP HQVOX
DX\RP DURQ [P DI 1Q) DQG @ H VFDG!I DM DCDOMY

Q WV \ID , ZIOSHVHOANKRZ WH ,QAMAM R +XP DQ YURBI\ |V ,+% XVHV WY \RRER IRU VFDOY
FRP SB[ KXPDQEIR®J\ : HGHS® D P RGXOUDXRP DIRQ HQYURGP HOAGRAP HUHD IRUKURXI KSXWEX
DV D \ADQEDWE] DIRQ HQIIQH IRU EIRBIIEDODWDLV 7KLY IQYHR HQM IHGV D YHYDWB! \RRER[ KT
VXSSRW D GYHYH SRWRIR R PRGHOAVWWPY 7RPDQDIH VR 7%/ R UAVXQ W ZH GHSR [
FHOMDD HG KWK SHURWP DQFH P DIH SURFHWIQJ 1P HZ RN HP SRZHUQ)  EIRBIIMNV \R 1QGHSHQGHQA
DQDO] H WAUDE\ W VFDB! GDMIVHW DQG GIYHU H P DFKICH GDUIQ)

, ZIOVKRZ FDVH KLY QM) UDMG \RRER DFLRW QYHWH FRP SB[ P RGHOM WP V DQG UHDGRXW , Z L
KUKOKW KRZ ZH XVHG DX\RPDMG P XUBG[HG ZKRBIPRXQN IPDIIQY) 1Q SDQFUHDIF GXAE
DGHQRFDIAGQRP D 3' $& WP RIRGY \R P DS VSDDOIQMDRIRQY Z MIQ WH P IFURHQYLRGP HQMMURX |
XQUXSHYIMVHG P DFKIGH BDWIQ) , ZI@VKRZ FDVH VFUHHQY 1Q SDIHQAGHUIYHG FRBUHABO FDQFHU @/H
P HIMBMY &5&/0 \XP RURIGY IQYHN DU WHDWR HQAGHSHQGHQNFHBO@UWIMA DAKH Q) B FHOBIVH
) XUKHUP RH  RXUDSSTFDMRQY H \WQG R KLIK WWURXI KSXWIYH FHOIP DIIQ) VFUHHQY 1Q DUD\ HG UHSRUWM
RUDQRGY DQG DXWWP DWWG I XQRIRQDCDWD V TXDQWA LQJ SUHARIYH \R] IEIW DFURW QYHWH GRGRUGHUYH
IOMADCHSIWHIXP P RGHY

8 @P DWMO WLV HFRA VWP HQDEBN \WH A AWP DIF TXDQMEDMRQ R FRP SRXQG HIHAW DFURW KXP X
SK\ VIRBJ IFEDGFRQM W SUP 1QJ \WH QH W HQHIDMRQ R GXJ QVFRYHY DSSURDFKHV



6HVVLRQ
'‘DYLGH 'DQRYL
OLIJUDWLRQ %LRWKHUDSHXWLFV +

%R

' DYIGH' DQRYLL &R ) RXQGHUDQG &62 R 0 LJUDMRQ YARNHIDSHXWFY 7KH FRP SDQ. GHYHBSV D GHFR
FROGXVWAMFKQREI\ \BUHIQ] P LI UG JGREOVMRP D FHTY \R DEGUHW WP RXUBHFXWHQRH +H DOR Z RN
DV DQ IQGHSHQGHQNEDWHUZ W + R D & RQVX@Q)  EDVHGIQ 6 \RFNKRE

7WDICHGDVDQO0 ' DQG3K  KH BIG UAVHDUFK JURXSV IDAOIHV DQG FURW IXQPURQDOMDP V [Q DFDGHP LI
DQG EIRMFK DIVMUFRP SBMZY KLY SRAGRARIDAUHVHDURK [HBZ Z RUN DB QYHWAW & RBUH / RQGRQ DQG Wt
8 QYHWW R &DP EUGIH

' DYICH KRGV YMMQJ SRVMRQV DW, [Q))Y &RMBUH / RQGRQ DQG WH 8 QYHWIW R &DP EUGIH DQG IV [
)/ ,(5 ) X\MUH/ HDGHUDVWKH $ FDGHP \ R 0 HAIFDGB FIHQRHV

+H LV D IRXQAQ) P HP EHUR \WWH / RQGRQ 6 WP & HDL H& RIN DQG VHIYHY RQ WH RUDQMQI FRP P WkH R
WHS. 6WP &HQL HZRWN

* DYIGH KDV H \WQUYH H SHUHQRH 1Q KXP DQ FHOFKDUDPMUVDIRQ XMQ) KLI K FROMQAP DI 1Q) DQG DMUFL
P IEIRHQYLLRGP HOW SOMRWP

$ KXPDQ L36& EDVHG QHXUDO VSKHURLG SODWIRUP IRU
XVLQJ KLIJK FRQWHQW LPDJLQJ

$ EVWDFW
* (REOVRP D LV WH P R J UMMYH DGXGELDIQ VWP RXU FKDUDPMUVHG B\ UMMBIGRH \R \WHUDS\ DQG KL
UHFXWHQRH GXH R QLIXVH IQIGADIRQ : H KDYH SUHYIRXV® GHYHBSHG KLIK FROMQAEDVHG SOWRP V IR
FKHP [FEDOVFUHHQV 1Q SDHQAGHUYHG FHOY XVIQJ YIDEIOW DV D UDG RXW
+HUH Z H GHYHBSHG D SK\ IRBJIFD® UHBIYDQAFR FX@MUH P RGHO FRP EIQQ) SDIHQAGHUIYHG J GREOMRP [
FHO@HV Z W FRUFEDODNH QHXUDOVSKHUIRIGY GlLIHHQIDWG ILRP KXP DQ IQGXFHG SOUSRMOMMP  FHD
8VQ) KUK FROMON PDIIQ) ZH GPROMDM WDW * (REOVWRP D SDWHOAGHIYHG FHTY P LJWDW
QAUAIRD® DBQ D RY/ WZDUB GHXWDOVSKHRGY [Q OH [P DIIQ) DWD\V DQG IQIGDM VSKHIRG
H WQUYHO 1Q HQGSROQADWD, V
$ SURR R SUGHASGI AX) VFUHHQ IGHQMHG SRMQAUXSSUAWRY Rl IQILEADMIRQ [Q GMIPWSDMHQAGHUYHG FH
@HY 9XOI51$ VHTXHQAQ! UHYHDBIG JHQH H SUMWIRQ SURILBN FRUMOME] Z W LQYDVIYH EHKDYIRXUDQ
QXJ VHQUMYIW
7KV SOWRP RIHY D YDODE®! P RGHOIRUMXG Q) JGREOMAP D IQIADIRQ DBQJ D] RQV DQG SURVIGH
SURR R SUCAS®! WDWP LJIUDIRQ FDQ VHYH DV D P HDVXWDE®! DQG DRIRQDEG! SKHQRWSH R VFUHH
\KHDSHX\IF YXQHDELOA 1Q J GREOMRP D
, ZI@SUHVHONZ RIN UHFHO® SXEQKHG KHUH KWBY 777 CDMUHFRP DWFBN V DY
P D\ WWXFK XSRQEURDGHUXVH R [P DI Q) 1Q GLIHHQWFRQM W VXFK DV
KWBV ZZZ COMUHFRP DWFBNV
KWBV @ VSUQIHUFRP_ DUIFO! v ]




6HVVLRQ
OLFKHOH =DJQRQL
6FUHHQ,Q '

%4R

0 IFKHBI =DIQRQL LY &(2 R 6FHHQQ "' DQG D 3WRHWRUDWKH 8 QYHWW R 6WDKFOGH : MW X
HOPWRQF DQG EIRHQIICHHUQ) EDANJIRXQG KH KDV PRUH WDQ  \ HDWAL H SHWH [Q GHYHBSIQ
P IFLRA WP \MFKQREBJ LV IRU KHDGMFDUH DQG P XAEVASEDY UMHDUK $WFUHHQQ ' KH BDGV Wt
GHYHBRSP HOWR 1 HZ $ SSURDFK 0 HWRGRBILHY 1$0 V DQG \WH FRP P HUFIDD DURQ R \KH FRP SDQ\ )V OE
RQ D FKIS \MFKQRBJ IHV

8SVFDOLQJ ' FRPSOH[ GUXJ FRPELQDWLRQ DQG

$ EVADFW
7KH QHHG IRU SK\ MRBJIFD® WHBYDQN ' FRP SB[ 1Q YMR PRGHY R KXPDQ GVHDVH IV \AMDAS
IFUDMQ) GH R WH HPHJUHQAH R GXIV \BUHWY WH [PPXQH MVMP DQG WH P RX
P IFURHQYLLRGP HQW70 (& XUWHQAIQ YIYR DQG 1Q YMR P RGHY DUH QRAWXIIFHQ® UHSUMVHOBAYH R Kt
KXP DQ 70 ( DQG FDQ IDIOR DFFXUDMO SUHAPWFEIFDORXRRP HY : W WH ) ' $1V IXIGHIHY \R UHGXA
UHIDQFH RQ DQP DOWMIQY IRUGX] GVFRYHY DQG GHYHBSP HQVWH IRFXV QRZ VKLW \R KXP DQ FHQME
\WFKQREJ IHY \WDVWEHIHUSUHGEWEXI HILEDR DQG VDIHW [RUIP SURYHG FRIFDCORX\RRP HV
2 XU SDIMQMG @E RQD FKIS WIKQR®J\ 8S6FDBI ' S RIHY D YHYDIBI DSSURDFK \R VFUHHQ DWVFDE
@ WG DP RXQN R FGIFDOVDP SBV IDAMBMY WH VFUHHQQ) R \WRXVDQGV R VSKHIRG FR FXGMUHV
EIRSW GHUYHG RUDQRGY RUIP P XGHRFRBJ\ ' P RGHY [Q P IQDWMUMHG DQG SHUXVHG FRQAMRQY 7Kt
OWHU LV SDUFXOWD P SRUBQMR UHSURGXFH 1Q YMR DQG DAWMVFD®! H SHUP HQW WSIED® SHURWP HG ¢
P RXVH P RGHY IQ®Z QXP EHWY/
8S6FDB ' S IV HQIIGHHUHG IRUVHD JHOHIMRQ R BQ) QI DQG WIEG! GXJ FROFHOADVRQ J IDAHQ!
KRXW SHURGY Z MRX\WKH QHHG IRUW UQIH SXP SV WELQ) RUURFNIQ) SOWNV BIQAQ) IWHOD \F
DX\RP DWWG LOMI UDIRQ IQ H MY URERWF Z RINBZ  DQG FRWHIHRAMH DWD\ V
0 XSG WP RXU IQAFDIRQY Z HH WMMG 1RU WHU VHQOUMYW \R WBQEDUG R FDUH FKHP RIMHUDSHX\
FRP SRXQGV DSSMHG 1Q IVROMRQ RUFRP EIQDURQ FRP SDUQJ UHVX@V IURP 1UHVK® H SDQGHG DQG EDQNH
RUDQRGY 5 HVXOV IURP \WHVH VFUHHQQ) DWD\ V ALHAV® VXSSRW GXJ AVFRYHY DQG SUHFMRQ P HAFIG
DSSTDMRQY Z M KXP DQ UHBIYDGFH RIHUQ) UHSURGXFAELDN \WURXJ K MBIQEDE] DIRQ 7KLY 1 HZ $ SSURDF
0 HKRGRBJ\ 1$0 ZRNGZ EUQIV VFHHIQ R WDQUDMRCDOGVHDVH P RGHY \R HDUHUMBIHY R GUXC
QAVFRYHY



6 SROVRW/

$ WDFHDQ YRVFIHQFHV EDVHG [Q 3RMBQG 2 HJRQ IV RQ D P MRQ \R WDQMRP  \WHIDSHX\IF

QVFRYHY Z MW WRKQRBJ IHV EXMRUVSHHG  SUHFMRQ  DQG P SDRW2 XUDGYDQRHG + LIK & RQMQW
PDIQ) SOWRP V GHIYHU DO H DQDOMY  SURYIAQ) UHVHDUFKHY Z W 1P P HADW  DRIRQDE®!

DQVZ HY GXUQ) H SHUP HQW 7KLY DELOWV \R UHVSRQG DWIKH SDFH Rl EIR®J\  DFFHBIDMY GHAMRQ

PDNQI P SURYHV FDQAGDM VHBIRIRQ DQG UHGXFHY FRA® GRZ QAHDP DIV

$VWH VDP HWP H RXUSOMRIP V JHQHIDM KLIK TXDOW DQDOWY UG GO WDWHHG IQR'$, GUYHQ
P RGHY DQG GVFRYHY SISHICHV 7KLY GXDADGYDQRUH IQABQAQLIKW \RGD\ DQG SUHARYH SRZ HU
\RP RURZ SRVMRQV $ IDFHQ.DV \WH FDOVIRUIDVMMU P RUH FRQILGHOMKHUDSHX\UE EUHDNKURXI KV

© H EHIHYH 1Q D IXWMUH Z KHUH SDWHOW JDIQ DFFHW \R \WH P RAMHIHAIYH WHDWW HQW VRRQHU DQG
$ DPHOYARVALHCHV IV IRU Q) WDWX\MUH

$WLINRQ Z H DUH IRFXVHG RQ VXSSRMQ UHVHDUFKHLY DQG OERIDRY VSHADOAV Z M D Z IGH IDQIH
R QMY GDAQI P IFURVFRSH EDVHG P DILQ) VROMRQY DQG VHIYIEHV \R VXSSRWWVAHQIVAV 1Q WHU
SXWXIVWR FROMXRXVO® P SURYH WH TXDDW R KXP DQ @H 2 XUP IFIRVFRS\ VROMRQV KDLCHW \WH
SRZHUR QKWW SWRYIGH VFIHQIWW Z W D ZIGH (DQIH R FXWI HGIH P IFRVFRSHY  IQFOAQ)
FRQRFDY VXSHUUHVROMRQ A VWP V QI MIAP DIIQ) SURGXFW DQG VREDUH $ BQIMIGH RXUSURGXFW
RIHIQ) WH 1 INRQ %R P DIIQJ / DE IV D &RQADPWS HVHDURK 2 W DQL DIRQ \WDWSWRYIGHV P DIIQ)
DQG DQDOMY VHYIEHV R \WH EIRMFK SKDWP D DQG UAVHDURK FRP P XQUHV RIHUIQI FROADFW
UHVHDURK VHYIEHV IURP \KH FRP SDQ. \WDWAQRZ V 1P DJ LQY



3[ O%R S[CER IV D ERMKQRRI\ DQG$, FRP SDQ IRFXVHG RQ WQIQ) FRP SB[ FHBOUGD\WY
IOR SUHARIYH QWKW IRUGXI GVFRYHY 7KH FRP SDQ FRP EIQHV KXP DQ 136& GHIYHG FHO
P RGHY DXVRP DWG KLJK FROMQOAP DIIQ) DQG$, GUYHQ SKHQRP IEV \R DCDO] H KRZ FHTY UVSRQG
\R GXIV GVHDVH P XWBMRQY  DQG EIRBJ IFDCBHWUEDIRQY

7KUWRXIK OUH VFDBI FHBOUIP DIIQ) DQG P DFKIGH GDWIQ) 31 O%R FRQYHW P LGRQV R FHBXOU
SI[ HY IQR TXDQMMYH SKHCQRISIE VI QDMUHY WWDWKHS UMVHDUFKHLY XQGHYARIQG P HFKDQWP V R
DRURQ SUHGAEWR] [EW DQG [P SURYH WH VIXFFHW R \MHUDSHXWE GHYHBSP HQW

7KH FRP SDQ. RSHIDMV DAKH IQMYHAIRQ R EIRMAKQRBJ\  DX\VRP DIRQ  DQG DWMELDOIQM® HOFH
SIRVIAQ) SOWRWP V DQG VHYIEHV \WDWHQDE®! SKDUP DFHXWFDODQG EIRMAK SDUGHY \R GAMJQ
H SHUP HQN VFUHHQ FRP SRXQGV DQG J HQHUDW UHSURGXFIE®! KXP DQ UHBIYDQWEIR®] IFDOCD

SBLO%R ZDV IRPHG IlRP WH PHJHUR " HIQ* (1 DQG 3 KHCDWRY 3 KDUWP DRHXWDY EUQIIQ)
RIHKHUH SHWWH [WRP &DPEUGIH 8. DQG 8SSVDD 6ZHGHQ W CGHYHBS SUHARYH EIRB®J\

WFKQREJ LHV IRUWH @H VAHQFHV LQGXAY



0 RBFX@U ' HYIFHV SIRYIGHV IQQRYDIWH EIRDQDOWDOVROMRYY IQFOGQI P IFIRSOW UHDGHWY
DX\RP DIRQ W VMP YV VRAVEDWH DQG UHDIHQN \WDWVXSSRW@H VFHQRH UMVHDUFK DQG GXJ
QVFRYHY

$ NH IRFXV R RXUSRWRIR 1V KUK FROMOMP DIIQ) ®G B\ \WH QHZ ,PDUH SUMWS +&6 DL
SOWRP  Z KIFK HQDEBN DGYDQFHG FHIXOUDCDOMY DQG TXDQMAYH SKHQRWSIQ) IQERK ' DQG
' EIRRI\ PRCHY &RP SOP HOMGE\ ,1 &DWIS $, DQDOMY VR\EDH RXUIP DIIQ) VROMRQY KHS
UAVHDURKHWY H \ADPWP HDQIQI IXOIQUIKW IURP FRP SB[ G JHCHUIDW KLIK TXDOV UHSURGXFE®!
UHVXQOV DQG DFFHBUDWM GVFRYHY

< RXUSDWEHUR FKRIFH 1Q EUQJ IQ) \WHUDSHX\IFV \R @H

IXYWVDQ IV D IXOWHYIFH FRMDFW UAWVHDUK RUDQVDIRQ &52 DQG GHYHBRSP HQW DQG
P DQXIDRXUQ) RUDQVDURQ &' 02 Z W B R \WH DUANDERIDRUHY 1Q* HP DQ DQG) UDGFH

2 XUSKDUP DFHX\WFDO EIRMFKQRBJ\  YHQMUH FDSMICDQG GRQ SURIMFTHQW SDIGHUZ W XV EHFDXVH
RXU KUK TXDOV HQG\R HQG VROMRQY DQG VAHQME H SHWYH HDEGI XV \R \WHDP @H DQG
DFFHBUDWM GXJ QVFRYHY DQG GHYHBSP HON TURP HQUXUQ) \BL HAKQGHIABIQAQ) \R KHSEIQ) EUQ)
\WHDSHXWEY \R @H

) RXQGHGRYHU \HDWDIRE\ DWDP R SKDWP D IQGX IQCRYDRY 1 XYIVDQ KDV HABEQAKHG D
UHSX\VEAIRQ | RUH SHWWH DQG SIRHWIRQDDP 2 XUWDP BDGHWY KDYH H WWQULYH H SHUHQRH 1Q \WH
EIRSKDP D IQGAMY  DQG RXU XQTXH FHOUHV R H FHBIGRH ° IRU GXJ GQVFRYHY 1Q %HUID
IRUP XOMRQ DQG * 0 3 P DQXIDRXUQ) 1Q 6 RSKID $ QUBRYY DQG RXUEIRDQDOMY KXE IQ 1HX 8 ® °
HQDE®! RXUH SHUHQFHG VAHQIYW \R KHS J XIGH DQG DGYDQFH SIRVIFW :© HNQRZ KRZ \R GQVFRYHU
GHYHBS DQG EUQ) WH QH WIHQHDIRQ R P HAFIGHV \R P DUHW $WAWH VDPH W H ZH DM
FRP P WG \R |®[ LEIOV WDQVSDUHGR\ DQG FRIERIDIRQ 1Q RXUDSSURDFK. Z RINQ) FEVHD Z MW \ RX
\R DEDSVWR \ RXUIQAYIGXDOGHHGY P IQIP IVH UM\ DQG KHS GHDYHU\ RXUSURVRW



5DP RQDV 9ULHRE IV WH ZRWGV IDAMWDQG P RWFRWHIHAIYH @H FHO P DIIQ) A WP
P DU Q) @H FHOIP DILQY Z A KUK \WURXIKSXW/RUHHQQD W/ D FRP SDFWEHQRKWRS SB[ P XQ@
FDP HWD DUD. P IFIRVFRSH 0 &$0 S IRUWDSIG FHBXOU DWHWP HQW EW KWHG DQG IRXUFKDQQHO

IGRMVFHOMP DJIQJ 1Q P IQAMV SHUSDW  DQG QRYHOYIGHR DWD.  IXQRIRCDDMAV 1Q P XQUZ HD
SOWV



( YIGHOWIRWP H® 2 OP SXVP IFIRVFRS\ 2 SWFDOY HFKQRBJ\ \KDWOP LCDWV WH 8 QVvHHQ

(YHY GVFRYHY VDWW Z DK XQFRYHUQ) WH XQNQRZQ ) RURYHU D FHQMY DV 2 ®PSXV ZH

DGYDQFHG RSWDO H FHBIFH HP SRZHUQ) WH ZR@Y GDAQ) VAHQMWW SK\MEFDQY DQG
HQILQHHW VR VHH P RUH NQRZ P RUH DQG DFKIHYH P RUA

© H KDYH KHSHG LOP ICDW 1 REHO3 U} H Z 1QQQ) WAVHDURK  HQDE®I @HVDYIQ). P HAFDODGYDQFHV
DQG HQUXUH WH IQMI UMW DQG VDIHW R SURGXFW DQG \WRKQRBJ IHV WDWP SURYH HYHY GDy @H : H
KDYH VXSSRUMG JURXQEEWDNQ] WMHDUK DGYDQRHG FOIFDO IQAJKW DQG GUYHQ SUHRWVH
IQGAMDIDSSTDMRYY

7RED. DV ( YIGHQNZ HH EXIQIQ) RQ D FHQMY R RSWDOVXSHURWMY \R FUHDM QH W HQHIDIRQ
PR [P DIIQ) VROMRQW FRP EIQQ) UHQRZQHG RSWEV Z WK FXW) HGJH GJLBOIQRYDIRQ \R
SRZ HUVAHQME EVHDNIKURXI KV DQG KHS \ RX P RYH FRQIIGHQ® 1URP REVHYDMRQ R QU KW

2 XU @H VAHQFH SRWRIR VXSSRW UMVHDUK FOIEDOGDICRAFY DQG HOXFDURQ RIHUQ) D
FRP SUHKHOWYH (DQJH R 1P DIIQ) P HKRGY 1URP - HWHQUIDCEW KWHG DQG CDUNIHG P IFIRVFRS\ R
DGYDQRHG IGRUVFHGFH ' DQDOMY  DQG GJMIOSDINREJ\ |, Q IQEXAWIDOP IFIRVFRS\  ZH GHIYHU
SUHAMRQ DQG I®f [ELOV WURXI K OVHUVFDQQQ) G MIO DQG VHP IEFRQGXARUP IELRVFRSHY GHMIQHG
IRUVDMYV DQIIQ) IRP IRAIDH IQSHARRY R IQUEDM TXDONV  FRQARO DQG  VRSKIMIFDIMG
P DQXIDPXUQ) DQDOVY

( YIGHQALY KHDGTXDUWMUHG 1Q 7 RN\ R DQG VXSSRUMGE\ 5 ' DQG P DQXIDPYUQ) FHQMY [Q - DSDQ
\WH 8 QWG 6\ * HIP DQ. DQG &KICD Z W RSHIDMRQY DQG GHAFDMG VDBV DQG VHWYIEH FHQOMY/
GFDMG DURXQG \WH Z R

$W YIGHQNZH DWH SDYIQ) D QHZ SDW IRZ DG 1Q P IFRVFRS\ © H DUH KHBIQI RXU FXWRP HY
DGYDQFH IQR D QGHZ HD R QVFRYHY :  H DUH SXVKIQI WH ERXQEDUHV R RSWDOMAKQREBI\ \R IXHO
QVFRYHY DQG EUQI \WH XQUHHQ LQR IRFXV

=(,66 5HVHDUFK 0 IFLRVFRS\ RIHUVROMRQY IRUWH %RMK 3 KDUP D IQGXW 1URP 6 FLHQME
QWKW R 3 UYHQIDI 7 U-DMQ) DQG &XUQJ ' IVHDVH

) RUHYHY VBUH R \WH SURFHW ( DU DQG %DM 5 HVHDUFK. GXJ GVFRYHY DQG GXJ GHYHBSP HQW
=(,66 KDV \MH P RAMSRZ HUXOSRWRIR R DGYDQFHG [P DIIQ) A WMP V DQG $, DWIMIMG [P DIH
DQDOWY IRU @H VFHQIYW  IQFOGQ) VSHADO HG VROMRYY IRU FHD DQG FDQFHU EIRBJIMV
QHXURVAHQIAW DQG P RUH



s SAGUARO

6 DI XDIR RIHY IQQRYDWH G HV Z HMDE GXJ SWRI@Y VHYIFHY DQG [P DIH DQDOWY Z W FX\WZY
HJHO/ WRY

6 DIXDURY CRQ W[ IE G HV VMWD QHZ ABIQEDG
+ IKHMIGHDV CDW 3 UAVHYHY FHOSK\ VIRBJ\ \R FDSUUH WH P RAMUHBIYDOADQG DFFXUDM

EIR®J IFDOCD\WY
2 QH AMS SIRRFRORUHDV DX\RP DIRQ DQG VFUHHQY
3HUHPWRU ' FHOFXGMUHV Z W GHHS DQG XQURP \ARIQIQ)

1RQ7RIE' \ HV 3 RWRIR

&KUWRP D ,9( 7KH®DAQ) WRKQRBJ\ R SURIGBI GXIV Z M 1P DIHV VXISDWIQI \KH P RANFXW)
HGIH JRG WIQEDG FHOSDIQIY DWD\V \R HQUEK KIWGHWRIRQ DQG EHWMU HOFIGDW QXU
P HFKDQWP

1XFOR/ ,9( DQG 0 RMW ,9( 1RQW IE QXFEDUDQG OH GHDG WIIQ DMZIQ) QHZ FHOKHDAK
W H YDEMV P \RK IE R \RABME \WHW Z MY VIP SBI DWD\ V

2\WHY /ISR ,9( (5 /,9( DQGHYHQP RIHVRRQ

' K 3URILEY) 6 HYIEH

7KH / HDAQ) 3WRICY $SSURDFK ° 2 QD B\ 6DIXDR / HYHIIIQ) RXUSURSUHBY &KURP DY ,9(
P HWRG DQGXVIQ) WH P RAWPXWIR) HGIH GHHS GDUIQ) DSSURDFKHV

5 HIDEG!' DU Z 1\ 6\DWM R \KH $ W XURP DIRQ) DFIOW

/ lYH &HTB WD\ ( [ SHW\R 6 SDUH\ RXU7IP H

$ERXVRNRIDZ D/ UH 6 FIHQFH

<R\RIDZ DY @H VAHQRH EXVIGHW AWIWMG 1Q Z M WH GHYHBSP HOAR IQQRYDWH IQAMKP HQW
EDVHG RQ SURSUHVIY FRQRFDOP IFIRVFRS\ \WFKQRBJLHY DQG IV GHAFDWG R SUIRVIAQ) CRYHO
SIRGXFW HP SR\ IQJ P IFLRVFRS\  DQG RU P DIH DQDOMY WRKQRBJ\  [RUWH DGYDQRHP HOAWR FHD
ERBJ\ UMDUK DQG AXJ GVFRYHY 2 XU SRWRIR LQFOGHY WH &RQRFDO6 SIQRAQ) ' IWN 8 QW
&68 &H®R DUHE +LIK &RQMON QDOMY 6\ \IMPV DQG WH 61QI®I &HBP HE SRWRIR IRU
MORSRON GHYHY DG WXEFHOOU VOPS@Y )RU PRH  IQRPDIRQ YW
KWBV ZZZ \R\RIDZD FRP HX VROMRQY SURGXFW SOMRWP V OH VAHQFH 2 YHYIHZ

$ERXWRNRIDZ D

<R\RJDZ D SURYIGHV DGYDQFHG VROMRQY 1Q \WH DUDV R P HDVXUHP HQWVFRQRIRO DQG IQRWP DURQ \R
PMRPHY DRRW D ERRDG WDQIH R IOV  IQFOAQ) HQHU\  FKHP IFDY P DWAUDY
SKDUP DFHXWD® DQG IRRG <RNRJDZ D DEAHWHY FXWRP HUM/XHY UHIDUEQ) \WH RSUP [} DIRQ R
SURGXFIRQ DWHW DQG WH VXSSO FKDIQ Z W \WH HIHAIYH DSSTFDMRQ R G MIOWRKQREBJ IHV
HQDE@ \WH WWDQUMRQ \R DXVRQRP RXV RSHIDIRQY ) RXQGHGIQ 7RN R 1Q <R\RJDZ D FRQIXHV
\R Z RUN \RZ DU D VXVABIQDE®! VRAHW WWURXIK. W HP SB HHV 1Q D JBEDOQHE RN R
FRP SDQHVVSDQQQ)  FRXQUEV



$ WELIHQ LV D VAHQRH IS, QDMYH SDGHUVXSSRWMZ EIRWFK DQG SKDUP DFHX\WIFDORW DQL] DURQY
DFURW WH HQMH GXJ QVFRYHY DQG GHYHBSP HOASISHIGH © H KHS @H VAHQFH \WDP V QDYLI DM
EIR®J IFDOFRP SB[ W B\ WDQVIRWP QI 1UDIP HQWG EIRP HAFDOGDW [QR JRYHUIHG LOMRSHDEG
DQG$, UHDG |RXQEDMRQY WDWALYH FRQIGHQNGHAMRQ UG, IQUIKW

© W H SHUIHQFH VSDQQQJ RYHU. GVFRYHY SURWIFW Z H VHDP MY FRQUHPWGDUD DUFKIVMPMUA
DGYDQFHG DQDOWFRY  DQG GRP DIQ VSHFLIE EIR®J\  DQG FKHP MY IQR D FRKHIHQMUWDP HZ RN \R
UHGXFH SISHIH UVN DQG DFFHBUDW WP HIHY

2 XU&RUH 2 [1HUIQIV

o ' DUGWDM\  $UKLMMPMUIH ) HDVELON FROVXE®Q) P XUP RCDOEDW QM IDIRQ
KDUP RQl} DURQ DQG EXICHQI VFDOE®! UHSURGXFIE®I AVFRYHY LI UDVKFUMUA

. $GDFHGSDOWY $, 3URGKFW &XWRP $, P RGHOGHYHBSP HQMVEIRBJ IFDAQMSUAIMRQ
DQG OF 1Q \WH GRS HQDEGP HQAR MWD UDZ GOV LQR DAIRQDE®! DWHW

« 3KHRPIEV +&6 6ROMRQ/ 6 FDDE®I$, DQDOWEY IRU&HOB DIQIY DWD\V SKHQRWSIE
VAUHHQQ)  DQG \WKPMUDCSKHCRIWSIE UHSUMVHQIBMRQ P DSSIQ)

« 7DUHW %RP DINHU IMFRYHY QMDD JHCRP IEV P XQVRP IEV DQG FAIFDOAI QDY \R
GQVFRYHUQRYHOIL HW DQG SUHGARYH ELRP DINALY

* BIQFRH 6RIVE DIH EXI@V DQG GHIYHWY IQQRYDWH VFDODE®! HDW \RXVH VAHQME [P DIIQ)
VROMRQY IRUIW FOHQN DQG SDMVEHY 2 XUSURYHQ P DIH CDMWEDVH \WFKQRBJ\ P DNHV WH YLHZ IQ)
VKDUQI  DQDOWY DQG P DQDIHP HOWR OUH VHW R [P DIHV DQG P MBGDWD HDV DQG DFFHVWWIE®! \R
HYHW RQH QD JURXS \WDP  SURVIPWRURU DQl] DURQ

* BIFRHY SURGXFW DU IQABMIG DQG XVHG 1Q VHYHIDOZ RWG BDAQ) DFDGHP IF OEV  EIRMAKYV
SKDUWP DV DQG SXEQKHY VROIQ) P MRQ FUMFDO SUIREGP V 1Q KLIK FROMOMAMHQQ) GJLO
SDWRBJ\ DQGP DQ RWHUP REDDMV 7KURXIK RXU2 ( 0 @FHQVQ) SURIWP P H RXUVRIE DUH \RRY
DUH HP EHGGHG IQ VRP H R \WH Z RUBY P RWSRZ HUXCODQG P DUNAWBDAQ) VRIE DUH GDWD SURGXFW
© HFRP EIQH Z R EHDI \MFKQRBJ\ DQG H SHWYH Z W GHAFDMG  UHIDE®! FXVIRP HUVXSSRW



(8 23(16&5((1 VD QRNRUSIRIW XURSHDQ 5 HVHDUK ,QUDMIKRPMUH &ROVRIXP  (5,& IRU
FKHP IFDCEIRBJ\ DQGHDUWD GXJ GVFRYHY

: H VXSSRWDQWIIHV R D FKHP IFDORROGHYHESP HOASUIRMPWIQFOGEQ] DWD\ DADSIMRQ KLIK
\WURXI KSXW/FUHHQQ) DQG FKHP LFDCRSWP IVDMRQ R \WH UHVX®Q) “KIMFRP SRXQGV

(8 23(16&5((1 RSHIWV DQ RSHQDFFHW GDWEDVH DQG D XQTXH FRPPRQ FRP SRXQG
FROFIRQ 2 XUP DIQ DY WH ( XURSHDQ &KHP IFDO%RBI\ / IEDN (&% FROAMW R RYHU
FRP SRXQGV

(8 23(16&5((1 KDVRYHU  DIIDMG KLIK WURXIKSXWWFIHHQQ) DQG FKHP MUY IDFLONAY DW
SDUZHUMMMY 1Q HI KW XURSHDQ FRXQUHV 7 KHVH SDUGHUI DALONAY SURVIGH UVHDURKHWY Z W DFFHW
R XD HGIH WIRKQREBJ HV \R GHYHBS WHURZ Q \RROFRP SRXQGV

(8 23(16&5( (1 DPV\RVXSSRWWH JEEDOFHQME DQG HFRGRP [E FRP SHIMYHQHW R ( XURSH
B\ GHIYHUQ) SXEQF KHDAX EHQHIW ,Q\KH IXMUH Z H Z IGDRADV DQ LQQRYDIRQ DFFHBUDRUIRUGHZ
ADWKSV

© H DUH \WH RQD WKO LOMEIDIRCDCP IFIRVFRSIEDOVRANY GUDZ 1Q) GMIQ) XIVKHG P HP EHY ILRP DO
RYHUWH ZRWG : H VHYH WH QHHGV R RXUFRP SDQ. P HP EHY ZKR UHSUHVHQAMDOWH P DIRU
P DQXIDFUMUHLY DQG VXSSTHY Rl P IFLRVFRSHY HTXISP HONDQG VHIYIEHV

7KH 6 RAEW SURYIGHV D JUHDWFRP P XQW IRUP IFUIRVFRSH XVHWY Z WY D EXVi FDBIQEDUR WDIQIQ)
FRXWHV DQG QHERINQ) HYHQW HDFK \ HDU : H DOR SURGXFH WH - RXDOR! 0 IFIRVFRS\  IQREXV
P DID] IQH H FOMYHO IRURXUP HP EHY DQG D Z IGH WDQIH R P IFIRVFRS\ KDQGEERRNY

2 XU RX\WHDRK DRWIMAYV DUH Z IGH UHDRKIQ) WDQIIQY 1WRP RXU IWHH 0 IFUIRVFRSH $ AW . IW IRU
SUP DY VFKRRY R RXU ) DHOMV ' DWEDVH WH EHVWUWHVRXUAH IRU P IFIRVFRSH DQG 1P DIIQ)]
| DFIOHY

7R HQVXUH RXUDPRYMIAV UHP DIQ XS \R CDWM Z 1\ \KH OWAMAMPKQTXHV DQG DSSTEDMRQY \WH 6 RALHW
IV DGYVHG DQG JXIGHG B\ IW 6 FHQIME 6 HAIRQ &RP P MHV P DGH XS ILRP \WWRVH Z RINQJ DWKH
IRUHURQAR \WHUIIHGV ERK 1QIQGXAWY DQG DFDGHP 1D

7KH 506 IV FRP P MG \R SURYIAQ) HTXDORSSRWNQUH DQG |DIUWHDF HQMRU DO UHI DUBBMW R
JHQGEHU DUH P DIMIOABNYY VH XDORUIHQEMRQ HWQE RWIQ WHDIIRQ FX@MUH RUGVDELDW

7KH50 6 1V D QRWRUSUR MR DQVDMRQ DQG LV D UHI MMUHG & KDUW QXP EHU a XQGHUWH
& KDUMAV $ FW



3 RVWMY/

'‘XH WR VSDFH OLPLWDWLRQV SRVWHUV DUH VSOLW DFURVV W:
GXULQJ WKH GD\ \RX DUH SUHVHQWLQJ DQG UHPRYF

3UHVHQWHUYV DUH VSHFLILFDOO\ UHTXHVWHG WR EH E\ WKI
2GG 1XPEHUV 3RVWHUX6BAMMF RO\ 7AYHQLQJ 1HWZRUNLQJ
(YHQ 1XPEHUV 3RVWHUHMGHYNYEOQOXO\:: /XQPH7

'D\ 'D\
SHWWHU %\VWU 1LOV 'XQORS
/LOL /L IXNDV] -DQLVLR
1IDWKDQ 6SDLQ YJORULDQH 2GM
YHOL[ /IDYRLH 3HU OROO\ OF4XLONF
%R\G %XWOHU 2]OHED YDV *ULQL(
1DWDOLD .DUF]H: *DQW $IWDUVDLNK
L t 5HLQLA 9IDQLOOH /HMD
6DQGUD 6FKXO] 3DW UdHF L D
ODUWKBLVV (OHQL &KDUOD
$GULTBRKDQ ORQLND 3\F
6LPRQH 6FKLFNW &DUROLQH 'DKOV
-RFKHQ 6LHEHU 'DYH %XQWHQ
“DPHV +XWW %UDP %RVFK
6XJDQ\D 6LYDJIXUX *XLOODXPH 200L
&KULVWRSKHU 6F 3DWULFN 6WHLJF
6DEHU 6DKDUNK $GULDQD %RUR:
ODUWLQD =RZDG %ULDQ )HQJ
6KRPD .DWDRND 7pOLR &URSVD(

$OVR SUHVHQWLQJ DV D VKRUW WDON



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMY/



3 RVWMLY/






3 RVWMLY/

6KRPD .DWBRINDHUVLW\ RI :«U]JEXUJ
OXOWLSOH[HG )RXULHU 3W\FKRJUDSKLF OLFURVFRS\ IRU +LJK 7KU

,PDJH EDYKHIQRW\SWHFHCS DM Q FU HDML.@EE U XFL VF R WHUD\GWRMDVE L QMR
FKDUD F\WH O DP#ODSR QARKH P LB Q GH Q HSH.FW X U E QW HBRGWP,L BD VIHED O\ \
FDQH[WUBRBEWOHH W X UESMWQ G REI HHD W XIWRW DU JH \GFDV B VEHMWD O V |
SD U W L RXHODVULGAR X B WOIHF K ELLFDDVAA K L FAD @ H J U PRI IS® U IR UP DRCFHH ED V
SKHQRWVISIQQUUR DN LIK PDJQLIRE BDWE R@RPDIPIX O W L STHOMHRYZ H Y RVK L
UHV XIOQWR/D OLH CRAYLH229 WKXWHTXLWK®B TXH@FIXOVRWIDRXL P D J HEVY

VFDQQW®S$ O DXVHG MMKREMMLYKLWLPH FRQ\SXPRRHM\P MKW R X JR © VD V |
LQFUHWVRW GHS HQIMEMYXWR F LD WZH.GVE X R U H V& HIR) IFH O OXURIZWY KW D F K P
RWPRYHPHTRD GG UMNKWHE HP LW PMHRG D R X U ISR KU D SKILFU RV F)RBS\ D

WHFKQDRDXOHR MREHFRQ VRALU K FWH VRO RWHRWO URHVIURPRZ UHVRE®DWH
DFT X LDUMGR B O LITXE X P LDDMKARROQND Q+RZHY ARQYRQPED UHT X PDHM PD JH
WDNBWELIIHWOQ@WPLODRWARRBYP L WKQR XJKBYMG XFHT XLVIM PRIQD GR OW
PXOWLSIOMQKE L Y BKHMRKEK DWW LYPX\OHVLSWY S HB[SRVXKHUHBRQYHQW
P X O W L SOOSH5[ 11 R D IEFK SHW/RWIKWH Q W KQIXAPLHFUID 5 B O W M O BWWRL KRHE M H FEW L YI R ORGX U
VIVWBFKLHYHVMRO®SURYHWHKQ@WW/DULBOXPLDOQNDRYB OD U DKXWPERU
VLPXOW D @HRMWMW HBUVLPXODWLRIRXE QPUHVRORWHIBEQIQWLPHWH
)29 ZLWKZHWKDQ H[SRWXD QG DUKWNSHULP IGQWIES R LHD V L ETIOH VWH V X C
V X JJ HVKWY WEHU R S RR/HHIVE KRG Q D BFGIKD O X O 0B D/JALBDHDD D U WHD F R IDPQX O W L .
SODAMIWRLQXWIOWEBLQK WKURXRE SE\WW BT XL VIR®L BQ Z HEKIEQ R VE\SXI
VFUHHQLQJ

7pOLR &URSVDO &KDOPHUV 8QLYHUVLW\ RI 7THFKQRORJ\
&RPSUHVVLQJ %LRORJ\ (YDOXDWLQJ WKH 6WDEOH 'LIIXVLRQ 98$( |

+LIJK WKURXKKORW\SUWHFKB @ H UDIWHLFUR YV ERBYGD W D WHWE YV W KGIL P RW
JHQHU P\R GH®XMW R/ K DIDUGHPHQV LR B D SIWWKIHI R Z LISRISXORUHWHUDO S X
PRGHWYDLIRBAOWXPDOHRIPLFURVERSHLD D O\W KWX UW D E OKGWR P DK R R W
EHHDXD QW L WIHPIRCHON LD W i 6V MEW. UVW W H PBWLG X RWAVRQE DIHIX V L R
YD UL DWLRMDHQ FR ®I$Y IRWHFRQV W &N B®LQWIP@I HVV V H V\SIHQWIR U P D
DFURNV®D UGB WDAMHNVK.YHBROHF %6 DW X U EDQMLHREMYS HW 1L QWS K B W9 $ (

UHFRQV W USXUFRWLHBEBAHQ R WAISL1E ZQ WKL Q L PMROVYX S S R UMAXYH QPLFURVF
ZRUNIORREHQFKPDHRNRQFMMIKQ® OZWERPSDSHHO CHPYEHB GLQJ 6 D WHH
VSDAMQBHWULHY PEVEDRBNGL RO R JLE CRURMBO XDMW VR QW KDMQHUDO S X
| H D WEX[WHU D PW[RMF\WH SW PRQR K X US B X E OD F O L CEDHEVGSHPNRKG HLADVH W UW B Y I
VLPSOLIXMQSLISHORRHIVQ G LRIJMWDFWKEBE OREND O X DWQ B U PR GHOY
PLFURVFRS\ GDWD DQG VXSSRUW WKH XVH RI RIl WKH VKHOI PRGH



3 GDVH FRQUAVKY DNHIIRQD@& VEL RJ IQFDVHRI DQ- TXHWRQ RUMVXHV
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