1$7,21%/ &251 72
(7+$12/ 5(6($5&+

&(17(5 $76,8(

$118%$/ 5(3257

-8/ < < -81(




O
) < $118%$/ 5(3257

QFOGHG 1Q WY UHSRWW D VXP P DY R

DRIV DVIKH 1 DIRQDCE R R ( \WDGRO
5 HVHDUK & HQMU 1 &( 5& WURXIKRXW IMFDO
<HDU 7 KLY UHSRWWY SXEQKHG DQXDD®

102 AREHUDWWV ,@CRY ( \WWDCRCS HVHDURK
$GVRY YRDUG0 HAY DQG UHBFW

1&( 58& VP MMRQWR VXSSRWWKH UHVHDUK \R
FRP P HUFID@ H SURGXFW DQG \MFKCRBJ IHV \R
EH X\ HG [Q\WH ELRI XHY DQG EIRMPKQREBJ\
VHRARLY

[ HFAUILRP WH' WHFVRU
5 HVHDUFK 8 SGDWV

. RINRUFH 7 WDIQQY

1&( 5& $PWYIMAV + LK@ KW
2 QWH+RU]RQIRUL&( 5&
6Bl ' LLHAVRY

7KDON\ RX VR RXUVXSSRUMWY/




7R RXU$ GYLVRU %RDUG 0 HP EHY DQG 6 VBMNFKR@GHY/

8 QGHUWH BDGHYKIS R 1 &( 5& VSUHYRXV ( [ HF XY H ILHF RU- RKQ&DXSHWL &( 5 & F IDEUDWG LW
\W DQQYHWDU 1Q2 AREHUR 7KW/ P BN RZH HY 19AP DN 181 &( 5 & VDF KHY IR HOAGXUQ)
R GHFDGHV R SIRGHHUQ) UMVHDUFK DQG IQQRY BIRQIQWH IIHG Rl EIRP DQXIDF YU ( V DEQY KIGLQ
1&( 5& KDV SO\ HG D AXFIDAR®! 1Q DGY QF Q) \WH V FHOF HDQG W KRB\ EHKIQGF RD
EDVHG HKDQRCSURGXRIRQ DV Z HODV RKHUELR XH® DQG EIRSURGXF WHY BUF K7KH  \W DQQLY KV I

FHUHP RQ. ZDV D P RP HQRXV REFDVIRQ DWHQGHGE\ SUY TMV FRU  WDCH LQGXV WODGHY
UAVHDUFKHLY J RYHUP HOARIIEIDY DQG FIBQW 7 KDQN \WWR\KH JXICDGQF HRI 6,8 ( \RS P DQDIHP HQW
1&( 5& KDV EHFRP HD VRXUFH Rl UHJ IRQDCBUCGH

)< ZDVRGHR WHBEXMHWYHDY IRUL&( 5& : M IJWDWHIRW ILRP QR P RUHWDQV[LIXQWP H
HP SB HHV [Q \WH SIBVSDQANDQG \ER IXOWP HHP S HHV IQWH OF 1 &( 5& SIRY GHGH F BIQNV
FROADPMDO/MHWYIEH \R P XUBG! FOHQN 5 HIDWEQ] UV IBUF K\WH GZ F R \RZ F DERQIQMQVW
FROMHWRQ WRKCRBJ\ GHYHBSHG DML &( 5 & \R\MWDY DRXV Z DV MP DMIDY P XQE $DOV RS Z DV MY
FRUD WRYHU IQGO\IDCKHP S HQHU\ F BS HF \R HWDQROWHQ\R V X/ BAQDE®! DY IMRQ | XHOKDV
JDIGHG Z IGH DWHQIRQ IURP 1HGHIDAXQAQ) DI HQF IV DQG WH LQGXV W $V D UV XVZ H DUH EXL@IQ) D
EHQRK GIYHOR HBX®ME 6 XJ DUDQG ( WDQRO IELDN DQGDUWHDEGIWR SIRGXFH  / VIHK\ GROV IM\R
P DNH HWDCROEIRSROP HY DQGJURZ P XV KRRP V IRUY DRXV F RDERIDRY IQWH S 6 $CRKHU
UHVHDURK EBDNIMURXI K Z DV DWIMIGY) WH F R \R HWDQRAQGKY W\R HY KXDM WH P SDF \RI XV @
VRUKXP \R B&Z HUWH FDUERQ LOMOVW V F IR DQG LQF HDV HXH SURGXF IRQR! F K@V IE HKDQRORUWH

QGO

$VZIKDQ PN HGIHS ' IDAOMVIQWHS 6 ZHF RV DOW IDF HF IDBIQIHV 5 HF KM DQ
H SHUHQFHG Z RUN RUFH \R FRYHUP RUH SURWIF VWY WH RS F ID@IQIH IRUL &( 5 & V IXUWKHU

GHYHBSP HQW,Q DEAMRQ Z H IDFH \WH XU HQADHHG R H SDQG RXUV BF HR DF FIRP RGDWM \WH
JURZ LQ) FDSDAW QHHGV IURP \KH FOHQW H SHAW \WH UV IBUF KR IQF HDV HF K@ FE HWDQRO
SURGXPIRQ\R VXSSRW$ $)  SURGXAIRQIQ,@LRY DQGIGF HDV HF RDERIDY HSURMAF \WKDWEUQ)
EIRP DQXIDPMUQ) \R 6 RAKHD , GLRY

0 DQ WWDQNV IRU\ RXUVXSSRW

<DQ=KDQJ 3K’
QMIP ([HPX\WH' WHARU1&(5&
' IWHARUR 5 HVHDUK




& ROADF\XDOb HVHDUFK 6 HUYLFH

Q)< WH3IBVBOQNDM &( 5& SURY GHGF ROWDF XDOMHV BUF KV 1Y FE N \MURXIK R \KH\ HDU
IRUP XQIB0! FOHQNV 6 SHALIFD® IRURCH R \WH ELJJHV WP IFDCF R SDQHV IQWH Z R ZH
GHIYHUHG RSP [ DIRQ R \WH H DMITI SURF I \QIL R P DN HY DIRXV EIRSROP HY DQG SURGKF 16
SURGXFW 1Q RQQDI H \R VXSSRWIKHUP DUN MEHY RSP HOAQ ( XURSH ) XWWHWP RIH 1&( 5& V FEBIG
XSDQHZ SIRFHW\RP D\HDSUIRP MQJ 5 ' SURGXF RUMH & @HOWZ KIE KZ LOHQDE®! \WH & THOAR
FRPHEDANIQ) < IRUP RUH RSWP 1] DMRQZ RIN 7KH @E SURY EHG G \WURXJ K \KH \WDCSHUWH

& @HQIV UHTXHVWDIQG \WH DB Z DV UHY #Z HG HY 16 DIVMUWH SOQMIDCF RF XIEHG IRUP RUH V FHQME

H SRUDMRQ

1&( 5 & DOR VXSSRWMG \WH VFDBI XS Rl D QHZ SURF ¥ RUDQ LOMEDIRCDCF IEQMAR P DN HDQ
LQGXAVANDORKHP IFDAQ DEGMRQ R SURGXF Q) HWDCQRAURP F RD 1 &( 5& KHSHG R \MY \§Z

HTXISP HOAGHWI Q DQG YDIEDWMG \WH HILE B \R \WWH SURF I \QLL V B¢S DQG Z H KHSHG \R KDY N \MH
ILICDOSURGXPW | RUWH HYDODMRQ R WHUTXDOW 7KH @E Z RN 18P RQKV\R GHY IBS DQG Y BEDWM
QXP HIRXV MDY P HWRGY [Q RUEHUWR DF F UDWO TXDQMA \KH TXDOV R IQMP HADMV DQG I1QDO
SURGXFW

,QDGEAMRY 1 &( 5 & SURYIGHG FRQVXE®Q V Y E Y IRUD QHZ \MF KQRBJ\ GHV 1CHG\R BZ HUWH F DERQ
LMV VFRUA | RUFRUQ VR HWDQRCBURE i \QIL DQG DY RSURY GHG D OE V X® R HY BDW D QHZ F RD

K\ EUG\R BDG R KL KHUFRQ RICSURGXPIRQ IRUF RD R HKDQRCSURE N \QLL

* LDQW XQGHG 5 HVHDUFK 3 LIRMFW

8 QGHUWH JXIGDQFHR ' U-1H' RQJ DQG' U<DQ=KDQ) ERK\WH1&( 5& UV IBUF KAMDP DQG\KH
UHVHDURK \WDP 1URP \KH' HSDUW HQAR & KHP MW R 6,8 ( KDYH FRYHUHG EHQRK VFD®! UVHDUFK
VXEMIFW IURP EDVIE VFIHQRH EUHDNWURX K R DSSTHG V FHF HRSWP [} DIRQ IRUQHZ. \WF KRB\

FRP P HUFIDD DURQ










1&(5& VD OQGR RSSRWQW IRUDQ RH  V ¥EHOMUF DA IDGXDM RUEH RQG g \R JDQWDIQQ)
DQG H SHUHGFH WDVZ L@SURSHOKHUF MHHY IRZ DG W WH XQTXH RSSRUMQW IRUKDQGY RQ
IO H SHUHQFH Z RINQ) RQVFDXY XS ELIRP DQXIDF XUQ) \WF KRBILHY 1 &( 5 & DWIDF VW ¥ZHON
IRP 6,8( QHDUE\ FRP P XQW FRBUHV DQGXQY K/ MV DF BV \WWH F RQM

OMLOVKISV

© KHWHUD VWMGHQAY SXW/XIQ) D & HWIF M R & RP SBMRQIQ 3 URF I \7 HF KRBJ\ IWRP / HZ IV DQG
&DUN&RP P XQW & R® H RUDQ XQGHU WDGXDWM GHIWH Q6 7( 0 TURP 6 RANHD , GLRY 8 QY /W

( GZ DB 1 &( 5 & FDQ SURYICH KDQGV RQH SHUHQF HQWHUIHG 6\WGHQN F DV KGRZ DV WIW
DQG BDG Z KGN RQ) R VFKRROGXH R 1 &( 5 & VI®[ IEGI Z RINV FHGEXGN DQGH SHUHCF 16
UHVHDURK B Z KR VHYH IQ DGYVRY  URBNV \R HDF KDQG HY B V XEHQWP SB& HH

1&(5&V VXP P HUIQMQY 5 IEKDUG' 1V KUDQG ( YDQ
UG ERKFDP H\R1&(5& IRP / HZIY & DWN&RP P XQW

&RBUH $VIQOMDV 1Q\WH SIBVSOQMKMHUGD. \R GD\ \BV N V
YDU JUHDW GHSHQAQ) RQWH GHHGV R WH SOQWZ KIE K
D@®Z VWHP R JDIQH SHUIHQFH QDY HW R DUDV

ICFAQ) P DOMCDQFH HBFWEDCY RN DQG DV WY 1Q (
5 IFKDUG ' LVKHUDQG ( YDQ %I0G
XQQQ) SURFHWHV 6XP P L) QMO

1 RWRQD GRHV 1 &( 5 & V SIBWSOQMBURY EH IGF HAE®I RSSRUMQUAV | RUXQEH IDGXDM V XZHON \R
JHVD\BMM R Z RINQJ 1Q DQIQGAMMDOY M) 1 &( 5& V OERIDRUHY DY R/ Ky HDV DWDIQQ) JWRXQG
IRUMNGHQN Z MY AYHYWH FDUHHUDVSILDIRQY 9 IRBMG Z DQV R DQ6,8 ( V IGIRUP DIRUQ) 1QF KP IV W
FDP H\R 1 &( 5 & IRUH SHUIHQFH IQD OERIDRY  $IWUER\ HDY/ Z RINQJ RQD 'Y MHW R SURWF VIDW
1&(5& 9IRBVZ IOEH JWDGOWY IQWH) DOV IR HV MUDQG JRIQ) RQWR SXWY X D P DV MV 1Q
FKHP DN IURP 94DGBA 8 QYHWAW IQWH V S

: RUNQJ 1QWH OF DWL & ( 5 & KDV DZ DUEHG P H WH RSSRWMQW \R
GDWVRP DQ QHZ DQDOWFDOMAKQTXHV \WURXI K GLIHIHQABHV IBUF K
SURWFW , DP JUDMXONDVWKH SHRS®!, Z RINZ M DUHV K KIUHDW

P HQRWY Z KR KDYH EHHQ VR VXSSRUYH R P\ V FHF HF DHHURRXWH |
FDQQRWZ DIVWR X\ H DOR \WWH W@ , KDY HDF TXWHG KHUH DWL & ( 5 &
g9 LR®M6 Z DQVRQ / DE ,QMD











































