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XM HGIH UMVHDUK 1Q GVASTHY VXK DV SK\MEV FKHP MM FRP SXWU VAHQAH DOG
HQIIOHHUQ) WH IQANMYMRQ FROMEXWY \R WH GHYHBSP HOVRI QHZ WIRKQRBJIHV DG
LOORYDAYH VROMRQV Z W UHDCZ RUTG DSSTFDWRQY

(16 /\RQ DGRSW DQ IQORYDAYH HGXFDARQDO
DSSURDAK WDWARP ELQHV DFDGHP E H FHBIQRH Z W
KDQGV RQ H SHUHQAH DQG IQMEMASTY GDQ]

5RRWG 1Q D VIWRQJ UMVHDURK FX@MUH HGXFDWRQ DW
(16 /\ RQ HQFRXWDIHV WXGHQW VR HQIDJH GILHAWD
Z W FXUHQWAHQWIE DQG LOMBFXYDORKDMIQIHY
RWQ ZRWNQ DBQMGH UMDUIKHY 1Q
OERWRUHY DOG UMVHDUFK WDP V' 7KH FXUIEXGP

SIRP RMV FUWDO WIONQ) DXWRQRP\  DQG
FROERWDAH ZRWN ZIMW IG[EGI SDNZDV WDW
DIZ AXGHONV \R \BIRU WHU HGXFDAWRQ R WHU

LOMUHVIV DQG FDUHHUIRDY
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5 HVHDUFK LV D WWUDVII LE SURUW | RUVIKH + RVSLEHV &LYLY GH/ \ RQ 7KH 8 QLYHUIW

+ RVSIMICEUQI V VRI HWHUWH H SHUAYH DQG HTXISP HQWHT XLLHG VR FRQGXPWEX\WQJ
HGJH DQG LOMUGMAS@ODY UIHVHDUK. 1Q FERVH FRMERWDARQ Z W LW LOVAMWRQDCDQG
SUYDM SDURHY 7KXV HDFK GD\ MFRQWEXWV VR P HGIFDODQG WHUDSHXWE LOORYDMRQ
DQG EUHDNWILRXJIKV | RUWH EHOH IMRI SDWHQW

+& | RWIHU/ UHVHDUFK DAWDEBIYHY
IURP FRADERWDARQV Z IV GFDIDXWRUMAV
LQWH/ \ RQP HARSRQEQ DUHD
WURXIK SURMPW DIP HG DAEUGIIQ) WH
JDS Z W FRP P XQW EDVHG P HGHCQH
P«GHAQHGHYI® R DVAKPMUHG
UHJ IRQDCBDUYZHUKILS Z W RWHUKRVSMIY
VR VKDUH H SHUAVH DQG URVRXURHV

+&/ 1V DOR DPRYHO LOYROHG LQ QDWRQDAQORYDAYH LQMDAYHY VR VAAHQIWHQ UHVHDURK
FDSDELOAHV DQG SDUAFSDMV LQ ( XURSHDQ DQG [QMUODARCDCSLRMPV R H SDQG
QHVE RUNV DQG SLRP RWM NQRZ BIGIH H FKDQIH

7KH+ & KDVDWVRQJ H SHUMHLQ P XMS®I GRP DLQV DQG MSDUAEXOUD NORZ Q IRU
W H FHOIQAH 1Q UHVHDURK [Q KHSDVRGRI\  LQIHPIRAR]\ RQFRARI\  FDUGLR®RI\
QXWIMRQ P HVDER@P RQFR KHP DVR®RJ\ DQG QHXURVFLHQFHV

7R IXUMHUUHVHDURK DQG GHYHBSP HOMMH + &/ RITHY WM RI WH DUADAQAAY FRYHUQ)
WH IXOSHAAXP Rl P HAFDAP DIQ) DQG WDQMDMRQDAHVHDUK 2 XUSOWRLP V IQFOGH
PXWMQ) HGJH FEIEDADQG IWMHDUAK 0 5" MMWP Y 7 7 DQGWRRQ 7 SIRVGQJ

H FHSWRQDALHVROMRQ DQG DAFXWDR. 1 RUQHXUR® IFDOFDLGERYDVEXOU DQG RQFR®JIFDO
VIXGHV $ Z1GH WDQIHRI FX\WQ) HGIH WIRKQR®J\ SOWRLP V DQG H SHWWXSSRUV
VHYEHV VR DFFHBLDM UHVHDURK DQG IQQRYDAWRQ 7KHVH IOFOXGH EIREDQNQJ | DAOAHY
JHQRP [EVDQG P RBFXQUEIRRJ\ SOWRLP VV FRERWDAYH LQQRYDARQ SOWMIRLP VV DQG
P DQ P RWH



$ QHZ © FUHDWG FOQLFDOGDVID Z DUHKRXVH (' 6 IVDNA SIRMPAQ+&/ V
m VIADWA\ R DGGUHW KHDEMFDUH GOV FKDEBIQIHY DVWKH BRI WH
( XURSHDQ + HDOM' DW6SDAH ( (' 6
"WZ LMKV UH DQG FRADVHA KHDOK GDVD SLRGXFHG E\ + &/ VIR P DNH IMDYDLME® VR
UHVHDUFKHUY VWRUQI QRQ REMPWRQDE®! SDWHOWGDVD VHREXUHO Z KIG! UHVSHRWDD SDAHOW
SUYDR 7KLY XQTXH UHVRXUFH Z LGDGRZ. LQQRYDAWYH DQG @LIH VDI UIVHDURK XMQ) ELJ GDVB
ILRP ) LDQOFHV VHARQG O HWAXQLYHUW KRVSMIODY Z HODV WH RIMHUKRVSIMIY [Q WH UHIIRQ

LI

( DAK \ HDU WH + RVSIEHV &I GH/ \ RQ
FROMEXWV \R WH KLIKHUHGXFDARQ Rl QHDUD
KHDEMFDUH SLRIHWMRQDY "WWDOR

SWRYIGHV LQ VHUYLFH WDLQLQJ IRUDD
HP S® HHV\R HQUXUH WDWKH. UHP DIQ DVWKH
PXWMQ) HGIHRI H SHONH

¥
7KH+& IVRQHRI WHRQD VZ R ) UHQFK XQYHUW KRVSMIOMDAL DE®I VR SLRYLGH FDLH | RU
D@SDVKRARILHV EHQHIMWQJ 1LRP D YHU. @UWH H SHUAMH VR RI I HULQORYDVIYH DQG
H FHGBIQWWHDVIP HOWDQG FDUH VR RXUSDVIHOW
7KH+ &/ DOR RSHIDWV QXP HIRXV QDVIRQDOFHOWAUY Rl UHI HUHQFH | RULDUH GIVHDVHY DQG
WDUH FDQFHY DQGRXUWDP VDIHP HP EHWIQ  RIWH  HXURSHDQ UHHUIHORH QHVE RV
|RULDIH GMDVHV
~QQRYDVIYH WHDVP HQW DUH DOR D SURUW IRUWH + &/ 1Q WH+ & Z HHWH LAV
) UHORK XQLYHWW KRVSMEOR SDUAASDM IQ DWIDCRI &$5 7 FHOAMHDR HOW "Q WH
Z HIHWH [ LUAMIR WHDAD SDAHQAZ W GXQ) FDQPHUXMQJ F1 H7 FHOMHUDS\ P DUINVD
IXUMHUMMS [QWH + &/ VIQYROHP HOWQ WH GHYHBSP HQARI FHOMHUDSIHY Z W WH
LODXIXUMRQ R WHURZ Q EIRSUIRGXPURQ SOMRWP 1 RUIQQRYDAYH WHIDSIHY $57( 0 76
1 XP HURXV SURFHGXUHV DUH SURYLGHG HYHU. GD\ DWKH + &/ LOFOXGLQJ
JURXQGEUHDNLQI RQHV WH ILUMDUNMEDOHAWD P SOQAZ DV P SOQWMG DAKH + &/ 1Q
WH IIDADY Q. WDQVSOQAD ) DQFH VRRN SOFH DWKH + &/ 10 DQG P RUH UHFHQW® DQ
+& WDQVSOQNMDP SHURWP HG DMVP XGBQHRXY WDQVSOQARI DNGQH DQG SDQRUHDAF
IMBW\ENHQ ILRP DMQI®I GRQRU BDGQJ VR D SHIP DQHOWEXUH | RUWH SDWHQW GIDEHWA



7KH + &/ DUHWH [LUAY UHOPK XQYHWW KRVSMEOR HABEQAK D GHGIFDMG "QORYDWRQ
GHSDUR HOW7KLY SIRQHHUQ] LQWDAYH VXSSRUN KHDOMFDUH SLRIHVWRQDY 1Q GHYHBSIQJ
WHUIGHDV WURXJIK DQ IQADSUHQHXUKLS SIRIWDP  Z KIGI DOR |RWMUQ) FRIERUIMRQ Z W
LOORYDWYH KHD®M FRP SDQIHV VR HOVXUH WHUVRGMRQY P HHWHDCKRVSMBOOHHGY 7R DRKIHYH
WLV + &/ UIHDHVRQWHP DWE SOWRLP VIQ DUHDV VXFK DV GLIMIKHDON. UIRERWV DD
SUOWY DQG P HGIFDOGHYIEHV




+ RVSIEHV &I GH/ \ RQ KDV EHHQ SUIRVIGIQU IWH SHINH VR / \ RQV IOKDEMIQW | RURYHU

\ HDLY $OR LQYROHG [Q WH AWV XUEDQ GHYHBRSP HOMMH + &/ VKIMRY LV I0H WIEDE® GNHG
R WDARI WH AW 7RGD. WH AW RI / \ RQ LV IOM .ODARQD® HQRZ QHG "WW) IDOFHV QG

P HARSRQEQ DUD Z W P L@RQ LOKDEMIQN DG IV WH FDSIMICR! ( XURSHY W QU HW
LHJIRQ IQWP VRl SRSXOMRQDQG* ' 3 / MMGDVDS8 1 (682 ZRUG KHIMRIH VW WH AW

KDV DOR EXIGNRQ W KHUMRIH DQG UFK FX@UH VR EHFRP H DQ IQQRYDAYH DQG HOMUSUMQJ

P HARSROEQ DUHD

2QH R /\RQV P DQ DGYDQRIHV IV IW VADWIIE GRFDWRQ 1Q WH KHDUVRI DQ H AW
UHJIRQ ZIW SGON R RXVERRU DRAYWAV DQG FKDWP IQJ) WP DORZ QV \R YMW "GHD®
GFDWMG / \ RQ KDV DQ IOM.ODARQDIILSRUZ WK P DO\ IQKWRXWV DQG 7+ 9 WDIQ WIDARQ
D@Z 1QJ \R UHDFK 3DWVIQXQGHU  KRXW/
/\ RQLY DOR SDUARI WH \WQ ELJIHW
( XURSHDQ EIRMKQREBIHV DQG
KHDEM P DINHW WH %4RGMMEW \ RQ
* HUDQG LOFOXGHV DSSUR] P DD
RUDQ] DARQV HP S@ VDUIRXQG
Wil DQG DFDGHP IE
UHVHDURKHLY DQG ERDWV Z RUT FOW
IQUDVAKPMUHY — VXFK DVWH -HDQ
0 «UHX[ %6/ OERDRY %RDAMU
RIEHV DQG WH " QMUODARQDCS JHOR
|RUS HMHDUK RQ &DQPHWV QHZ 1 DAOW
KRVWQJ D EIREDQNZ W RYHU
P [@RQ\DP SOV



’@ 8 QLYHUMHV UHVHDUFK FHOWHV DQG RVKHUKRVSIVIDGY

o &MXGHYHUDUG/\RQ 8 QLYHUAW

e 16(50 1 DWRQDCGOWMIMWM RI KHDOM DQG P HGFDOHVHDURK

e &156 1 DARQDOEHQAMH QDWRQDCR! VAHQWILE UHVHDURK

e &1/ /\RQ1HXURVAHIH5HHDUFK &HOWH

e & $5% &DQRRST®I/\ RQ$XYHUICQHS5KTQH $GHV

¢ $5& -QMODARQDBIHOR |RUS HVHDUAK RQ &DQPHU EDVHG IQ/\ RQ DWBFKHG
WRWH: RUT + HDOK 2 LI DQVOMRQ

e 6+$3( 0 HGH# /\ RQ GLDZ VRQ WH VAHOWILE VWHQIWYV Rl WH/ \ RQ VW LQ DD
DUHDVRI KHDOX KXP DQ HOYILRQP HQWBCDQG VRADO

$QG RIMHUXQLYHIMW KRVSIVIDY DQG KRVSLWVIDY SDUAEXDLD LQWH$XYHIQH5KTQH
$GHVUHIIRQ

% &OOWHUY DQG 6$ 77
e /\ROEIRST®! DFFLHGIWG FRP SHARYHOHW FOOMMUZ KHQ IMZ DV FLHDMG DQG

IV WH GUYHURI WH KHDOM LOORYDWRQ HFRV VWP 1Q $XYHUIQH 5KTQH $GHV
HOVXUQJ WDAMEY FRQOHAMG GHYHBRSHG DQG SLRP RWMG

e 3XODOV 7HKQRBRI\ 7DV HUS$FFHBUDWRQ &RP SDQHV 6$77 /\ RQ6W
MHQH

gg | DEFRP DQG FRP SDQLHV
- o -RIQWHVHDUFK MERWVRU. Z IVKK ELIRO «UHX][
e * 2 3-SDUMHUKIS Z VK 3KLASV SIRYIGIQJ HDUD DAFHW R KLIK® [QQRYDWYH
WIFKQR®J IHV DQG HTXISP HQWR + &/ UHVHDURKHWY/

e /RQI WP SDUHUKIS Z W 5RFKH VR | DALOMM WDQUIMRQDOHVHDURK
e LQGXWUDOFKDLYZ VK ELRO «UHX[ DQG 6DQRIL

$QG QXP HIRXV RIMHUSIRMRN DQG FRAIDERIDWRQV Z MY SKDUP DFHXVIFDO
@ERWDVRUHY DQG LOGXWWMHY EDVHG LQ/ \ RQ RUWH UHILRQ
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E &m°8@N OPt-oip -°

: RINQJ DBQIMGH VAHQWIE SO\ HY WXGHQW D8 894 BIDUQ VKLRXJIK UHVHDUFK ) DFXQV

P HP EHLYVKDUH WHUNQRZ ®iGIH Z RUN VRRGY DQG | DFLOMIHV D KDQGV RQ HGXFDWRQDO

DSSURDFK HQUXUQJ WH TXDDW Rl SLIRILDP P H FRQWQADQG SDYIQI WH Z D\ IRUVXFFHWIXO
HOW VR WH Z RINSOFH ( QFRXUDI Q] AXGHQAP RELONV \WH 8 QLYHUAW LV FRP P MG \R

UHQRIAQ) WH LOWAUQDVIRQDOGLP HOVIRQ Rl W SLRIWDP P HV DQG SURVIGIQ) JHQXICH
RSSRUMQWHV | RUMNMGHOW Z MKIQD VR AXG\ DELRDG

+HDOMWK DQG /LIH 4

UURBRI\ 0 HGAQH
&KHP MM URFKHP MM 0 1GZ LHY

0 DMHP DUEV 3KDUP DRHXWEDCDQG YAR®I LFDOBFLHQRHV
3K\ VBV ' HOWAM

( DUK 6FAHQRHV 5 HKDELOAMRQ 6AHQAHY DQG 7HRKQIT XHV
2 EVHDRUY Rl WH 8 QLYHUH 6AHQAHV +XP DQ %4RM®I\

(QuLQHHULQJ 6FKRJM

3Q4F-H DQG 7HFKGH

( GPWEFDODQG 3 RFHW ( QIIQHHUQ] 3ROWFK /\ RQ
&RP SXWUBFAHQAH * LIDGXDW 6FKRRCR| &KHP MM 3K\ IEV
0 HAKDQIEDQ QIIQHHUQ] DQG ( BPARQEVRI /\RQ &3( /\RQ

3K\MFDO DQG  6SRUN  6AHQAH  DQG
7THKQTXHV 67$36

8 QLYHUAW -QWIMWM Rl 7HFKQR®I\ 87

) LODQRDCDQG -QVXUDQRH 6AHQAHY 6) $



8 QLYHUW &OXCGH %HODUG/ \RQ  VRYHUDURKIQ) JRDAV VR EUGIH WH JDS EHE HHQ

IXQGDP HQEOAHQWIE IMVHDUK IOMGVASEDY DSSURDAKHY VR VRAMICRKD@IQIHY DG
FRADERWVIYH UHVHDUFK Z LVIK H VIHUQDOSDU/QHUY VRZ DUGV LOQRYDVRQ

8894 1IVDOR FRP P MG \R IQORYDARQ IQ WP VR
WDFKIQJ P HMRGV 6\MGHQW KDYH DFFHW/\R D
VA HQHLDVIRQ HGXFDVIRQDOS@MWRLP
LOQRYDVIYH SUDPVFDCZ RUIN VMWLRQV DQG
XQLTXH DFKLQJ | DFLAMHY FXWQ) HGIH
WRKQEDGSOARPP V' VP XOMRQ P XDWRQRQ
@H @\HP RGHY GLRQHV 0 2 2 &V YILIXDABDLQ]
HW
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(96 (QYILRQQHP HOW LM 6RA«W 80 5 0 DODIHP HQW  GHV
- (QMLRQP HONV  &IW  BRAHW _RUDQVOMRQV 85 ) LODQFH +XP DQ
JHRIWDSK\ XUEDQ SOQQQ)  5HVRXUFH 0 DQDIHP HQW 6RAR ( FRQRP IE
DOMWRSRRI\ @Z HQUIQHHUQ) VAHQRHV 0 DQDUHP HQW 6WDWAJIEE 0 DQDIHP HQW
DURKIWIRXUH 0 DINHWQI  DQG-QIRWP DARQ 6\ VIMP

AEWHUDWXUH
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8+$0  +DRIH $UK«RBILH / IMDMU

+LVWR

—-+5-0 MW  G+WRIH ~ GHV

GV P ROGH HKKUMHQV HW P XVX® DQV

P «Gl«YDX] 805 + MRY

SUKHR®&I\ /IWDXWH R WH P HAHYDO
&KUWDQ DQG O XMIP Z RUGBV

+6209% +MRILHHWSRXUAHY GHV 0 ROGHV

SOMXHY 805 + MRY  DOG 6RXUAHV

R WH $OAHQW : RUDV 6AHOAHV R
SOMTXIW VXK DV DUKDHR®J\  KIMWRU
QMDY  WXGHY SKIBR®R]\  HSLIWSK)

QXP WP DWFV IFRORIUWDSK\

{77 - OMIMWG < \GHV 7 DOV WHBV HW

7\DQVEXQOXUHBN 85 &IYQ DARQ
FX@MWDOKIMRY DUV DQG QMUIDWH Z WIQ
WHVH @RI XIE DQG FXGMUDCDUHDV ( QU@K
$MDQ $WEIE * HP DQ 6FDQGEIQDYIDQ DQG
0 HEWULDQHDQ

SHSUMOQWMRQV HW GV <HV GOV BV

0 RGHOWYV 805 +MRY R
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