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*UDGH :ULWLQJ *UDGHV UG WK &UHDWLQJ

:ULWH RSLQLRQ SLHFHV RQ WRSLFV RU WH[WV VXSSRUWLQJ DQ RSLQLRQ 74 ¥ BBRVROYSOHWH DUWLVWLF ZRUN 5HVSRQG WR D WKHDWULFDO FKDOOHQJH DQG
3URGXFH ZULWLQJ LQ ZKLFK WKH GHYHORSPHQW DQG RUJDQLIDWLRQ DUipR$:U R Sk RWH IV WRYN SXUSRVH DQG DXGLHQF
ERQGXFW VKRUW UHVHDUFK SURMHFWV WKDW EXLOG NQRZOHGIH DERXW B\WRRHVLIH DQG UHODWH NQRZOHGJH DQG SHUVRQDO H[SHULHQFHV WR PDNH DUW
UDGH :ULWLQJ 5HODWH DUWLVWLF LGHDV DQG ZRUNV WR VRFLHWDO FXOWXUDO DQG KLVWRULFDO Fl
{ULWH DUJXPHQWV WR VXSSRUW FODLPV ZLWK FOHDU UHDVRQV DQG UHOHYDQW HYLGHQFH

/ HARQ2 YHYLZ 0 DAMGD7KHO XMEDOH SBUAVWHSRZ HIR \ RXQ) SHRSBIDQGKRZ Z HFDQXVHFRBRAYHDFARQWR
QVXSW WP VR SRZ HMDADUHXQ DLU 7KV BMRQHIFRXUDIHVADBILEP HDQQ) P DNQJ SHYXDMYHZ UM RUDARY
\N.QY DQGWHDAHI RARADIFKDQIHVR JHAXYGHONH VG DERXWP DNQJ SRAAYHRKDQIHVIQWHURRP P XQW

$ SKDEHWS HD\
8 QI MUHSIHHVR SDSHURUZ KIWERDUGY FUHDMP XGAS®ISRWMLY HDORK BMWMUHGS = GRZ QWHMGH GDYIQ)
LRRP VRZ UMD VMUHDRK GMWMU
' IMCHWXGHOWIQRIWRXSV SLHHIDE® DIRXQG  WXGHQWIQHDRK JURXS  HTXDORWHQXP EHUR! SRWHAY/
FUHDMG
, QMWIVIXGHONVR EHIIQWIONQ) Rl SIREGP VIQWHUDYHVDQG RUFRP P XQWHV
&KDIDIQIHHDAK WP VRFRP HXS Z VK SLREGP VWDWABIAZ I WHBMWMY$ = 1H SROMRQ JHQMLIFDARQ
HF :© RINQI LODOH WHILUMBHIRQZ LAXQVRWHUJIURXS VSRWHMUDGZ UMDZ RUGWDAVEUNZ VK VKH
QH WDYDLOE®I GAWAURQWHOAM LRP $ VR= 7KHIRDOVVRR FRP SGMAIVKHZ KRBIQAMDV TXLEND DVSRMEBIDQG
VKHQFKHHURQWH RAHUI LRXSVVDADLH W@ LQVKIQ)
2 QFHHYHY RQHKDVILQVKHG HOFRXUDIHWH.J URXSVVR GRN | RUMP LOUMHVDQG G HIHGAHVEHE HHQWH
QLI HHQABRWMLY

3 XEQF 6HYIFHS QQRXQAHP HQV
QWHUILRXSVILRP $ GKDEHNE HD\ - LOVIVMAWH WXGHQW MR UAVHDURK H | HAAYH SXETE VHUYLEH DQQRXGAHP HOW
WKHFKDUDAMUMAEVR WKHIRUP DQGH DP SBVR! VXFRHWIXGFDP SDLIQV
8 MQJ WHUS GKDEHAS HD\ SRWHY/DVEWDIQWRP P DMUDE FKDEBIQIHHDAK JURXS VRVHBRWDSLREGP DG
EHILQUAVHDURKIQ QI RUP DARQDERXVWSHAL LEVDQG SRMEBI VROMRQY
( GFRXUDIHJIURXSVVRR FUHDWISK\ MEDCP DMUDY GO GW SRUMLYY SURSV HFVIRVXSSRUNDQG I XUMHULQ RUP
WHUSRVMRQ

$ I WWIUVKH UAVHDURK SKDVH HDFK JURXS Z LM QM) HLQI RUP DARQ
IURP WHUUHVHDURK GHYHBS DQGSHURWP VKRUABXETE VHYLFH
f? t‘}l—li :ﬁ;rh n;'\:f{??—r;‘ DQCRXQAHP HQWDERXWHHURKRVHQFRP P XQW SLIREGP DQGWHU
1om/;r_717|-h; r,tll‘l'u vou”,tY; ov RUHDAYHVROMERQVWDNFRX@GKHS VZANBI LW

aol | vrwl, w7-nvs;t=u; |o

v_ot| of| cotucotni r;ort; v M DGHD H7KION

— 7 %othorttm %d}_|_; _-v_|-] $1WIJURXSVSHIRWP WHU3 6% VDQGVKRZ FOHWHUVXSSRUN

P DMUDY JDMHIMXGHINVIQM DALFGI DG FKDBIQIHWIHP \R\XP

XSKRZ WMLYH SHIHFHIRWKHP WKIQNIQJ LW DMQIBIKDKVE
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/ HWWRQ2 YHUIYLHZ 0 DAGDXVHMRUIBARKHS KHIXQEHWEQGWHZ RS DQGVRGVKHIXVHKHP DILCDARQVRH SBUHRNH.IZ RGO/
&U-DAY \WRUHVDRAYDM/DVHOHR SO\ DQGVA  DQG\RP HAP HVR I HYDQRSSRWNMQW VR FRQ URQADQG SURFHIADGHWRU HDU 7KLY
BMRQHIFRXUDIFAYGHRIMREHSD) | XADQGHYHIRMWDIHRXVDWH  EXGWRIBARIHAMHUDQGEUQ) WHP \RQH

BVRU * HOHIDARQ

* [YHWXGHQVDOWHIQGH FOUG $ WWIHP VRWIQNR WHMQHAZ HLGHWVRUEHWIMLQ) KDWHYHUKDSSHQHG VR WP
7KH Z 17 UWMWARY RQWHUIQGH FDLG EXVWWP XWEHQRP RIHWDQ  VHQMQAHVDQGP XVWIWRQWHFDLG 7KH
VKRXGDORW VR GDYHRXVWSHALLLE LGHQAN 1Q) QTP HYV 7KH VKRX@DORAKRRVHDWRY WH. DUHFRP | RVEZEGIVKDUQ)
Z IV RIHLY

, QVIWAVXGHOWVRR SXVWIKH QRMFDUG DY Dy DQG SUDPAFH VTR WHUWRY RXAWERXG SHIKDSVZ IVK HYHY RQHIQDALF®
| DAQ) RXVE DLG\R QRRQHLVEBRNQ) DAMHP

BVRY ' HYHBRSP HQWV

, QWVXGHOMWR 1 L@MHVSDRH E\ MGIQAD Z DBIQ) DERXVWKHURRP LQQR SDUAEX@USDMALD , QMAKPWANGHONVR WRS
Z DDIQJ DQG | DFHWH SHURQGQHDUHVWKHP XSRQDJILYHQMIQDODFDS FKIP H RUEHTGSHKDSY  6\WGHQMKRXGEH
WEQAQI 1IQSDLY/

| HFAYAXGHOVNQRZ WH. Z [QEHOAMMQQ] VR WHUSDUAZHUVWRY DQGWHQUAWTR) DIVMLZ DLGVRWH. VKRXGQMAQDY
FDUH X@ DVSRWE®! $ VNWXGHOVVR VKDUHWHWRUHVI LRP \WHUGQRWIFDUGVZ IV WHUSDUAHURQHDWDWP H DABZ LQJ
RQD DERXW P LQXWI RUHDFK

$ N WWXGHOWVR KDQNWHUSDUAZHUDQG EHILO! LEIR) WH\VSDRH DI DIQXQAOMHWI QDADQG DQHZ. SDURHULYIRXQG
, QMXPANMXGHOMVR GRZ WWKHWRY WH KHDLGDP RP HOADIR 948 7 WH. VKRX@P DNHIWE IFHDVH AMQ) ( QFRXUDIH
WXGHQNVVREHLP DI LQDAYHERW LQWHUGHDYHY R WHWRY DQGWWHGHELYWH. P D FKRRVHVR DAGRUHP EHIK

5HSHDAAMS  DFRXSGIP RIHVP HV RUDVP XFK DVGHMUHG  |RUHDFK LIRXQGR WDGEQ) WRUHVDQHZ WRY LVUHFHYHG
DQGVRG ( DK VP H HQFRXUDIHWXGHQNVVRR P DNHWHWRY WWH, KHDLG T URP VKH OWAIRXQGVE LFHDVH AV ERIKLQ
GHOYHY DQGFROMANZ QFHWKHWRY W] LVRYHU J DKHUMMGHQWLQDALFBIVR VKDUHVRP HR WKHWRUHVZ LK VIKH FOW

6VRU (P ERGP HQW) LR HQ,P DIHV

, QYW YROQMHUMNXGHOWVR VKDUIHWHU 11.Q00 WRUHVWODWKH. |RXQGP R AMQ) ,QRP WHP \KDWKH. Z L@
QDUDM DQGRKHUMXGHONZ L@FHDMI IR HQSIPWUHVRU VEEGDXV R DP RP HONQWHWRY

© KHQWHQDUDRUUHDAKHVDQIQMHVAQ) - SLYRVEORURTP CPAE P RP HONQWHWRY  JLYHDMICQDORUWHP VRIUHH H
DQG SRIQADAWYROQMHINRMP S XS VR EHARP HWWHFKDLDAMLY VAMQI. RUREMPWDVDI LR HQSIPWUHR! WP RP HONQ
WHWRUY

2 QAHDIHZ WRUHVKDYH EHHQVRTG DQGHP ERGHG DWW WXGHOWVR UH GRARQWHUH SHUHQFH © KDAZ DVIWINHVR
FUHDMWRUHVIQWIVZ D" + RZ AGWH JROERXWP DNQJ WHWRY P RIHH AVQJ " KDAGRWRY WL Z UMAY/
WHDMUP DNHY GRVRP DNHWHUWRUHVH AMQI RUIQMHAR) | RUWHUDXGHQRHRUUHDGHY

(QOK/ DIXDIHSW

" *UDGHV {ULWH QDUUDWLYHV LQ SURVH RU SRHP IRUP WR GHYHORS H[SHULHQFHV RU HYHQWV XVLQJ HIIHFWLYH OLWHUDU\ WHFKQLTXHV GH
-w-1 TV, ”V |-|, D 2ULHQW WKH UHDGHU E\ HYWDEOLVKLQJ D VLWXDWLRQ DQG LQWURGXFLQJ D VSHDNHU QDUUDWRU DQG RU FKDUDFWHUV RUJDQL]H DQ DSS!
" — E 8VH GLDORJXH DQG GHVFULSWLRQ WR GHYHORS H[SHULHQFHV RU HYHQWV RU VKRZ UHVSRQVHV WR VLWXDWLRQV
|-n’7- u/v ; |9 F 8VH D YDULHW\ Rl WUDQVLWLRQDO ZRUGV DQG SKUDVHV WR PDQDJH VHTXHQFH
G 8VH FRQFUHWH ZRUGV DQG SKUDVHV ILJXUDWLYH ODQJXDJH VXFK DV VLPLOHV DQG PHWDSKRUV DQG VHQVRU\ GHWDLOV WR FRQYH\ H[SHUL
H[SHULHQFHV RU HYHQWYV
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,Q0 DAGD WHHDHP DQ. H CP SBVR! IQHAWRULP SKIEIDQV HVGHADDM

QHZ W Z KIFK DLHSDUAR WH\VDDP DQGHUILP 1© 6D0P DQGHYDUH
DP SKIELDQV DQIP DYVWKDWIUHFRT ERRGHG DQGKDYHDEDANERGHDQG

Z HWNNQ 7KH DHW DapQP DYWDWADQJIWRZ XSWRILYHIQRKHVEQY WH

\DP HV] HDV\ RXUKDQG  DQGFDQ@YHRQERW OQGDQGLOWHZ DMU 7 KH
HQW Z HWSRQ)\  VHFOGHG KDEMVIWVI RUMHUVR WDQGMIENWN.Q

$ LRXQG<RX
+ DYH\ RXKFHOUGWHWLP  KDEMDW : - KDAER\ RXWIGNIVP HOQ/!

$ KEEMAY D SOFHZ KHHDQRWDQW CDXIUD@ RUCRWP DO QrHVDQGJIWRZ V \WELRYIGHVIRRG
Z DMU DQG\KHWMU 7 KICNRI DSORHZ KHH\ RXVSHQGDAWR WP H WARXGEHWHTEWDY \ RXUMFKRRORU
Z KHH\ RX@QYH + RZ MWDASORHONH\ RXAKCEMY:  KDANQGVR DP SKIEIDQKEPEMVNGR\ RXWICN\ RXFRX@

ILQGLQ\ RXUFRP P XQW"

00";+5_; -v;un ;%4

$RXQG: KHHBAN

$\V\ RX DLHHOMUQ) RUH MQ) WHWHDAHVRGED, \ RX P LIKWRWEHDBWR! JUHHQ\SDRH DRLRWWH\AHHW
7KDNVDPXD® 5LYHZ D 30N RQHR WH QLI HIHOASDUNY DLRXQGYRWRQ DQG YA RRNICH FDIBIGWH
(PHDG1 HNDAH : IWWHU DRUHVRI SDUNDQG WHHDLHO $ 1 < DZ HVRP HZ D VWD RX DQG
\ RXUBRYHGRQHVFDQREVHYH DQGHYHQZ RINVR SLRMPALP SKLELDQVDQG RMHUZ LGOI HKDEVID

00;4) -t} 7y Ylonvaol $ ;) ;;rolh -1 Ik $ ;-|u -n7!B; W< -Lh
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© MK DFDUHILYHUW! VR YMWB LYHLZ D. 3 DINDQGEHZ L@OHREVHYHY 7 KHHDIHARWR! Z FAWHFOGHG\VSRW
WDANOHZ WDQGRMHUMDDP DQGHWP D FDAKRP H $ VA RX Z DO DERQ) WHUYHU W VR GRN | RUSTFHVWDA RX

P D ILQGKDEVDWI RUDQP DOYDQGIQHRWWKDWIYHDBQJ WHZ DM D

<RX FDQEUQ) DRQJ DQRWSDG DG SHAOR

EHIIQDKDEMDARXUQDD: WK DQ Z LaBTH\ RX

VHH [HHOUHHVR XVHWHVHSURP SWVR QRVDM
\ RXUREVHYDARQY

. KDAERHVWHRHDMUHGRNONH'
+RZ GRAVWIVRUHDMUHP RyH'
+RZ GRAVWIVRHDMUHICGIRRG' :  KDAERVIW
HOW/
+ RZ GRAVWILVRUHDWUHXVHIWKDEVIOWWRU
KHIM
+ RZ GRAVWIVRHDMUHILQGZ DM
+ RZ GRAVWLYRBHOMUHIOM DR IW RMHY

5(0 (0 %5 : KHQ\ RXDIHRXWGH \ RXDHIQ
WHGQHIKERKRRGVR! FRXQEBM/RUIDQMWP V
. KHOH S®UQJ P DNHVXUHVR XVH\ RXU
REVHUYDARQWN.@YRQD  SGDVHGR QRARXFK
Z I HZ IWRXWDSLR FVMRQDCSUHVHQN

$ URXQG\KH 6VIDM

' 1G\ RXNQRZ WKDWRXUUHIIRQLY) $0 2 8 6 | RUMWDP SKIEIDQV' 2 QUKHILDMDIQ. QLIKWR \VSUQ) Z KHQWKH
WP SHDWUHLY ML KWWRXVDQGVR! DP SKLELDQVP LIUDW EDANVR WHUELKS@FH 7KL/P DWVP LJUDARQR
DP SKLELDQVHDRK \SUQJ LVDQDMUDI UHRXULIQ) HYHQARGRZ QDV_94.) 1 LIKW 3HRS®II URP DARYHUWH

1 RUKHDWZ LOWDYHOR Z DK RIVWMQWRSSLQ) WD | LEVR DEBRZ. KXQGEUHGVR! VDDP DQGHWRUNLRIVVR FLRW
URDGVIQWHSRXUQ] LDIQ
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( GFDARQDQGS SSTIHS 7KHDAH3 URILEP |RUD7KHDAHIRUKRXQJ $ XAHFHVARXUH
VEXIKVE, - RKXD5 DKRQBWHAMU



