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7KHE.HQWRBIHVSR QWL ERMHE$ P W K I G LDQVW LRIKMFHK QR @B UD V
L\DPXOWL GLVRLEQ LSQIRY Y WIAHRKE RM L W LR kH® R ECDOM R DLWV \
RQB PR QW KIH ZJ O R ELOQO/ W L WX MVIY\& D /L D DEE\RHWKH FK QLGB B O L F\
UHVHDWRIKVXNOIG QD EWHUHVSRQEHEGID R TPH®MS O R\ FRHY,W
VA\VWHPV
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$PODDRKDONW ®VVRFUBWHDHBOKDREH5$ ZKH KHZ UL WHW HDUFKHV
DQ®GYLWHKHHQVWRWDE, JRYHUQDQRSH O ILFAV X HML \D O \DR H O OIRE
&DUQHQIGDHBQRQ UHVIHODRE, 7 $D\RWK D GLDRY HUQPSR®LEV
WKLPHNQONMKROBEHIJUH@® UWQGDURWKHDWLRRDEFKRROQGLD
S8QLYHUVLW\ %DQJDORUH
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&H5$DQ GV K B X W KZRRIX OGEL NAHRV K D @/NK HD W L REQRFA. HOU HQ F\L, $
*RYHUQPRIQWKEH S XE R LR UHIR W KHUS S FOUQ/E R O O D E RRIQWVKLL V
UHVHDUFK SURMHFW

TKHXWKRX ®® DR WHV KDWKIIROORA[LHURWHY LHDIGQUIDRW KLV
SDSHU DQG SURYLGLQJ FRPPHQWYV

%DODWDPDYLQGYPDG &HQWUH IRU 5HVSRQVLEOH $, ,,7 0DC
7HQ]LQ 1DPJHHSXW\ &KLHI ,QIRUPDWLRQ DQG &RPPXQLFDWLF
*RY7HFK $JHQF\ 5R\DO *RYHUQPHQW RI %KXWDQ

OHUO &KDQGBR® 'DWD $OJRULWKPV DQG 3ROLF\ /,51( $VL
1LGD 'RRQ 0DDQODJLQJ 3DUWQHU 1'0 &RUSRUDWH 6ROXWLRC
RI WKH &RQIHGHUDWLRQ RI 1HSDOHVH ,QGXVWULHV <RXQJ (C

7KH DXWKRU ZRXOG OLNHWDRG HV@E B DDDO@D QV 8 R I \WKKHDOUTLRDIQW |
FRQFHSWXDOLVH DQG ZWINVHKDWVWK BSVIRIXYDHEN BRGFK DVVLVWDQ
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6RXVENLIDWD FULWLIEBRW KD S LL@QF O X/, LJRK HU Q D) D¥@E D W LIRG@N\K H
UHJLR@GLAULDQN®DQJODGH ¥R G KX WHR®D O H FWH.YBIKDY H Q W
ELOOSIRRS OHHV S LW HI | H U HDREGHM L WQIQ D VW UPCFSADXEWMIV W LW X W LR (
PDW X DIQWAHFKQ FFOR D\E L GULKABNHED Y L J DMKEOW U D Q ¥ DRWWR Q R X J K
VLPLODU SROLF\ DSSURDFKHVY DQG JRYHUQDQFH IUDPHZRUN\

%HWZHHQDQG D OYRD W LKROQVEHX E O L QMG K, WEEAW HIJHHW K® U
GUDRVWRURUPDIDGRSWKBOQDWLRYDOWRFMRAUXKVLYJIRUQFOXVLYH
GHYHOR SWKQREDK D QB GO DWRIBUR D FKH.\B D S H UQ GAVK DIWK L V
DS S D UFHRQW H U JSHDEHL\VE KIRR X Q G DMRIBRRR U G L GIW BIEH PLHD WH D V
VXFK DV GDWD JRYHUQDQFH UHVNLOOLQJ DQG VWDQGDUG V
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8 VH &DVH 2 UHQMRQ
$OIRLYFARXQWHUHRUE WANGR\PHORMWRFLR HFRQQRPHORSPBWWH U

W K DVRR F YRGB X UWMH F K Q FEGHR'H O R SSAHIODAY BV SIU L R U LLVPLWHHERX F K
DWJULFX®&W RO M KHFOXARWQBRYHUQ Z®ERKH | ORIBWLRQDROULWLH V
DQFKRU@®E O/IHU YG AI® L YVHKUVO D IRLQY & R S WX IR ¥ HO HIBS SUR D FK
HOQDEGH\HDSIGEH SOR\PRHFROXWLRBYDPSGH SRZHWDEHUFXORVL
VFUHHQOEUWLD QNDQHDUDDUQMIVW HRW D Q GV OQEISY'PRQINKD

1D W X/\DIA X BIHR FH VW RAR 8 X E W IHR YEA B L Y @K X WID@B R UW K D Q
WKLUW\ XVH FDVHV DFURVV VHFWRUV EHLQJ SLORWHG LQ ,Q:

3UWDJ P DWEF 5H] XOMRQ
1R QRIW K HIV. MA-R X Q WKLDLMHQYD F DAHHES D WD OVIHD Q & K HOUHBIR. PPHG LD W H
SODWWRVR,QVWHDIGHD\UE G D S WL QUWALDZD/Q G HJ X O DWRRBGW HV V
SRWHGWLID/MYEVLYRIGWDZQVWUXPKEBNWXLGHONRKNSH UNHW
EHKDYLRREHY HDDOPRXQWUHHFRIQWKHPSRUWBRQBHVSRQBLEOH
GHSOR\PR@WDPSOXGLDYER Y H U Q DXQLFGHH ORRMHSAUIBAHNAN @ W BD V
SULQFLSCFEV W U X WWKIIR X Q G D IVQ BQUES H U V W B QEG-DEQERG R HB\WU L
IDQNIZKLFM/DOBNERXMQFOXVRDYGCWHVSRQVLEUXNVWZRUDNBGQHV V
WUDQVSDUHQF\s



, QW KWD P ¥iH LOQK X W I R VE IV$ QsD\CU D WEIH 'Q WALW IKHDRIDGH V S R Q$/, DE)YAEH
$,JRYHUQDERFMR IW KMHHQ D E OHRUDAV K U L ¥ LHOFIRV\VWKESYDODQFHG
DS S URDH KO KW I/ RAQRIDD/ KWK BAKSHU L P DB DLOW R XSR BWD GRSWLRQ
DQG LOQQRYDWLRQ ZKLOH PLWLJDWLQJ WKH ULVNV WR LQGL)

, QFOCVLYH $ FFHW DQG / LQI XMAE ' LYHUAW
/L QJX LVOWFLFXMVR RIDI L RPB O D WALWRK HU O D Q J X ¥ BHNHIF U RWR/H
ILYHRXQW DRQHVKWD VA MR EIHL IR Q (QJUEWIR N HY®LDCEDVKLQL
SODWIRRWVWY $, ODQJXPRGHDVWURVVRIILFOD®DJIJH%KXWDQ EV
*RY7HPKHQBFWLGHMIHORRS\EDVWER ROBUHVHURGINKIKLGH L
/DQNIEWLRQDVOUDWHRIRMHEQ QF UHDWVHKHSUHVHQWBWDPHQHVV
DQGLQKDQIMHR E{D ® R GW OQ F O X VHI RROUDDOWRI HN D GGUHMQ G H U
GLVSDUSWUWV FXRPHQEDW W LFLISGBBWERBLVLRQ PR NIMXBIRZ
EDQGZLGWK DFFHVV RIIOLQH PRGHOV DQG UXUDO VHUYLFH

, Q IDWAKPWUH 6 RYHUHL QW

$0IQ YFR X Q WWKLBIBN S L UDMRINRHO/A UHQGD Q6 HU D VW UKYFHNEDXW K H
UHJLREREWHEWEMB G RQIRH HISIOR Y L GRIWR/X Q G D OFLR@DE @ R X G
VHUY DRHEHPLFRQGRBWBWMYD W K OIQFH U DE\GQ L M LY \WQGE L D E V
PRGHROPDNL®3I8VDYDLOWROR KPS DQH B ORIYEL GUHUNKWHKIDEL U H FW
JRY HUQPHRF X UH RHIGWW F D O DEBPS ODWHIH OV NK LD QNDQ G
%DQJOD ®EWBKWFREXL@®WLBQBORXEGKHXOWLRRWBBVWRIHGXFH
GHSHQGHQFH RQ IRUHLJQ VHUYLFH SURYLGHUV DQG PD[LPLV

/ DERXU7 \DQVMRQV
2YHU RIWKHARUNIRWUFDFRIWKHMKYFRXQWHQBHVYIJHY QIRURDO
SUHFDWHRXWR\PIHR W LF X PWKUWR HQW IDQSSWOLDAMM UP PHIGIMVD WH G
ODFNURUPIFRQWUBRKEWRFLBORWHFVBGRQWLRQROBYWKHZH U
RSSRUWX@ WX PI®D\) R O QDERVXEBEVFDEBQVWHHQWWFWLIQLILFDQW
GLVSODFUPW@WOH VN LOORQUDREU LR U LVYQ\GHIED 6 ULD Q ND
FRPSUHKHQVLYH IUDPHZRUN IRU LQIRUPDO ZRUNHUV UHPDLC
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*LY HW K HQ F U H DUW/H. [LIRFFOPDY H U JBIQR MRGHF DV HE/D O D QFHEBX ODWLRQ
LQFOXVEFHW\RYHUH DX&/DERXUDQVLWKRIQW LJQL I LFPRORR U
VWUDWRDGFDERUZDW KEBRQWEVLDRQFOXBLWEHYV S MARDWIXDULQJ
FRPSXMH HY@BXOW L OHDQVIDU B P HEWSD S WB FRP P HRQIBIROORZLQJ
NH\ HQJDJHPHQWV

6FD®I %, |RU* RRGEVH FDVHV WURXJ K WXMMG GDW FRULGRWY/

&ERXQWULHV LQ WKH UHJLRQ VKRXOG GHYHORS GDWD VKDL
GHILQWK KDVHYVY VXFK DV GLVHDVH VXUYHLOODQFH IORRG
RSWLPL]DWLRQ

'"HILQH UHJXODWRU\ PLFUR HQYLURQPHQWY IRU HDFK XVH
EDVHG RQ VHQVLWLYLW\ DQG XWLOLW\ HVWDEOLVK GDWD
UHVROXWLRQ PHFKDQLVPV

,QWHJUDWH 'LJLWDO 3XEOLF ,QIUDVWUXFWXUH '3, VXFK
FDVHV WR SURPRWH LQFOXVLYLW\ VFDODELOLW\ DQG LQW
WKH UHJLRQ

&UHDW D UHI IRQDCH, FRP P RQVE\ SRROQJ VR HKHU@QI XIVAE UHVRXUFHV

ILRP 6 RXWK $ VIDQ FRXQWIHV VR DFFHBADW P XOMIXJ XDGF, GHYHBSP HQW

&UHDWH D XQLILHG UHSRVLWRU\ RI QRQ SHUVRQDO GDWD\)\
LQFUHDVH OLQJXLVWLF GLYHUVLW\ UHGXFH GXSOLFDWLR(
110V

'"HYHORS FRPPRQ PHWDGDWD VFKHPDVY DQQRWDWLRQ SUR'
ODQJXDJH WUDLQLQJ GDWD WR VWDQGDUGLVH WHFKQLFDC
&RQVROLGDWH H[LVWLQJ QDWLRQDO LQLWLDWLYHYVY DURXCQC
LQFOXGLQJ %KDVKLQL IURP ,QGLD (NXVK //0 DQG 7LJHU //1
'IRQIJNKD //0 TURP %KXWDQ



([ S®WH GLITHHMWP HMRGV W GHP RAWDWWH DFFHWWR $, WILRXJI K VKDUHG

FRP SXWM LQ IDVAKPUH DQG DEDSVIMRQR! $, P RGHY VR GFDOFROM W

&UHDWH *38 FOXVWHUV WKDW DUH SULRULWLVHG IRU UHJL
HPSDQHOOHG VHUYLFH SURYLGHUV PRGHOHG RQ ,QGLDE\
VXEVLGLVHG FRPSXWH DFFHVV

2SWLPLVH $, GHSOR\PHQWYV IRU ORZ UHVRXUFH HQYLURQP
LQ HGJH FRPSXWLQJ PRGHO FRPSUHVVLRQ DQG RIIOLQH F
'HYHORS FRPPRQ VWDQGDUGY DQG WUDLQLQJ SURJUDPV W
ORFDO FRQWH[WV ILQH WXQLQJ ELDV PLWLJDWLRQ ODQJ
HWF

3 UHSDUH WH 6 RXW $ VIDQLQIRUP DADERXUZ RN RUFH | RUAWDQVIMRO UMNV

EDVHG RQ WH M\HIKRRG Rl GVSOFHP HOAGXHWR $, ®1G DXWRP DARQ

3XEOLVK ODERXU LPSDFW VWXGLHV LQ LQIRUPDO VHFWRU\
HQWHUSULVHYV DJULFXOWXUH DQG VHUYLFHV VKDULQJ EF
UHVNLOOLQJ

IDXQFK D UHJLRQDO DFDGHP\ WR WUDLQ GHYHORSHUV LQ
ORFDOLVDWLRQ DQG DGDSWDWLRQ WR UHJLRQDO ODQJXD.

&RRUGLCDWIRQS, J RYHUQDQFH DWD GRP HWE LHJ LRQDADQG P XGMDWALDO

®&iYHO

$W D QDWLRQDO OHYHO HDFK FRXQWU\ VKRXOG DGRSW D
HQDEOH VHDPOHVYV LQWHU PLQLVWHULDO FRRUGLQDWLRQ
QDWLRQDO SULRULWLHYV

'LVFXVV UHJLRQDO FRRSHUDWLRQ RQ $, JRYHUQDQFH LQ I|
6$6(& WR DGYDQFH VKDUHG XVH FDVHV LQIUDVWUXFWXUH
VHWWLQJ

6KDSH JOREDO $, QRUPV E\ FRRUGLQDWLQJ HIITRUWYV LQ Wtk
,PSDFW 6 XPPLW DQG RWKHU JOREDO GLDORJXHV LQ OLQH
SULRULWLHV SRVLWLRQLQJ WKH UHJLRQ DV D OHDGHU LQ
8WLOLVH WKH ,QGLD $, 6XPPLW DV D SULPDU\ SODWIRUP W
ODXQFKLQJ D «<*OREDO &4ROODERUDWLYH 1HWZRUN@E IRU G|
IRUPDOLVLQJ D VWDQGDUGLVHG <$, IRU *RRGE LPSOHPHQ\
(VWDEOLVK VWUXFWXUHG FRRSHUDWLRQ ZLWK DGYDQFHG
DFFHOHUDWH JRYHUQDQFH FDSDFLW\ LQVWLWXWLRQDOLYV
FRQGXFW MRLQW UHVHDUFK IRU ORZ UHVRXUFH HQYLURQP
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,QDGYDQEB®GXVWHRQRPWHWR Y HUQ RCAHW L ILGWBHI® OR X B QIEH
JHQHUB®QW HUIMRX QB XLARIDD G L\PN.W L I DWR RO HRYHU Q PH@Q W V
6RXVENLDUAKD UWLIEL] | HABHDOW R U ZDURR W.IGEEH Y H RSBV RUL W L H V
)LY® D W LIRYY WUHH J L RIG LLJAD Q N® D Q J O D GV M@ @& K X WWIRQ OHFWLY H
UHSUHVHEWO GHRGRM R X J PO X D URIWHEZAR U OBRES\K O DMLY O H
WKBSSURBPMKHFRXQWWEBHYRY HUQ D QRO D WLY GOV VWW &HH G
GLVWLOBWURREWKRFX\®VSHRWERS VWILRIK\DLRED S D ELDW QS L
UDWKHU WKDQ FRQWDLQPHQW RIIHUV VLJQLILFDQW YDOXH \

,QGKDWDNDB@DUDQELYVLEOBAVKUWIDHIGGHEGDYLE UWBIWKQRORJ\
HFRV\VWWRBUR LQQRD SSRIRFKE JRYHUQDEKID U D FWEWOLLMHKGV
WRXFKIIXODWRBHZRDA® «ZKROH RI JRY HHMRRIR WAEF W LY HO\
LQYHVWLQJ LQ LQIUDVWUXFWXUH GHYHORSPHQW DQG VXVWEL

2WKHARX Q WLLQW KWAH J LIRQER L Q1 VWD §F WR D B4CHYI O D RV P S O H
HPSKDVEBVIRWHUYGHR® L WHKW\R X\ P D %\B Q J O D GO MK EDWID QN D
SULR U HMWKS$E® S O R\ DH Q WHRGKEH 6 X V W D L GIIYEM@HR S PRICNAAK L O H
%BKXWBQEBWDGEUDEZWNYVSLUDKPRE L TXKLOR VRISKR MWD WLRQD O
+DSSLQMHRWVXVRQIHRSOH FPQWXOIWX.UDAORAGR Y DOWMIDRYZ KL OH
1IHSDEEYKDVIRXVL@JWRULNHRQRPURZWRSURBXEWVIHUYLFHV
DQGXOW L YKXPD®D S L WKDLADG-R X VB K L DKEHV H U R J Z® H MWNEWF D O H
GLYHWUWWMFKQRGRAEFELMMHBQIJRYHUQDQ@FMIHJLIRQQIRUEMG
FRPPRERQFHDQ®VSLUDWURNEFOXWIKQBYDJIPDWLYE®XEOLF
LOQWHOKNWHIRURYHUQD@RMWYLIDL QWL P VW HWE'D U Q H \8V LROU
SXEOLF JRRG

LWWKLPLQWKEBSPBGR DFRPSDUDNWHEIS, IRYHUQDBWEID WHI L HV
BRXWWLDKH R DLOW K QG H U VRARIAG & HN.YFHR X Q WRJWEHIVY L J DWWKIDQUH G
FKDO O H@BHS/S R UW XOQURBEHM YHU Q ZQ VDK LHZRHVHRWNUDWHJILF
|UDPHZRUUNH J L RRROIDAD D E RYDWR R BB R X Q & H WHIDISRVRVQ DW LR Q D O
VW UDWHB QIGR/O LFU L R U L3 UMWR X W O LIQYHHK D U B G LLRMULBIWR X © G
JRYHUQIBQEMVF KD UDFR ER@D D W HY HRIUMH® EX L O RIBPR X EBKLD EV
VKD UWHIR JUDSKY HOR S BRIOWDE0 X U ¥ O DWRKMR E M H FRWY K& S H U
LVW R HP R QV WAKDWHHILAG R O IFFRRQ Y H U JIHGVAKMIH J LRIOMKH V S M/
JRYHUQDQFH DQG WR LGHQWLI\ VSHFLILF DUHDV IRU VWUDW
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7 KLWHEFWSIRR)Y LIBR VH U YRLE R W L &, &YV D WIHIERIYH QB BUDPHZRUN YV
LQILYBRXWK/ LDRRX QW U@H W6 ULDQNBPDQJODAHBKRID) G KX WD Q
6SHFLILEKQOKO L\VWW D \R IE MHF WIHIKD /S UR D BRKBO VW LW XWLR
IUDPHZRUNV LQ HDFK RI WKHVH FRXQWULHYV

2" )"

, QGDE RYHDOWDWI\ IV VR GIYHIDIH $, 1RU IQFOMYH GHYHBRSP HQNV HFRQRP IF JURZ Wi
DQG QCDWRQDOFRP SHAAYHOHW  ZKIB! P MIDWY UMV VR IQAYIGXDY DQG VRAIHW  7KD
YIMRQ [V RXWIRHG 1Q WH <1 DARCDOSWOWI\ IRUS, BSXEQKHGE\ 1,7, $DRJ 1Q 7Kt
NH JRDY DIH VR P O IP IVH VRAIDODQG HFRQRP IE 1P SDFW GHYHBRS KXP DQ FDSIMZO DX
SRMMRQ ,QGED DV DQ IQQRYDWYH DQG UHVSRQME®!I GDGHU R WH * GREDOGRXW” @ 7K
,QAD$, 0 WRQ VHWXS IQ 0 DUFK Z W DQ IQWDOEXGIHWRI ] FLRH 86'

% @1V [P SGP HOAMY W1V YIMRQ Z IW D FRP SUHKHQWLYH VAWDW\  DRLIRW VHYHQ SIamLy/
&RP SXWM 0 RGHY ' DAVHW $SSTFDARQY 6N@Y ) ICDQAIQ) DQGEDIH  7UKVMG S,

7KH ¢ QAD $, * RYHUDQAH * XIGHIQHVE IHBDVHG B\ WH 0 1QVW R ( BPAMRQFY DY
,QRIPDARQ 7THFKQR®J\ OHW [Q 1RYHPEHU SWIRYIGHV ,QGADE® QRWP Dt
IDPHZRIN RQ $, JRYHUDQFH™ @ 7KH JXIGHIDHY RXWICH VHYHQ VWDV RU SUCHIS®NV
IQFXGEQ) <7 UKMALY WH ) RXQEDWRQIDQG <, QQRYDWRQ RYHU5 HMWDIQWEIDQG <8 QGHIAMBQGDEE
B\ ' PMJIQE7KH JRYHLLDGQRH WP HZ RIN IWHD LV RU DQVHG DUIRXQG M SIAY DGRSWRQ
FDSDAW EXICHQ) SRIF\ DQG UHIXOWRQ UMN P MW DARQ DFFRXQEELON DQG IQMMARQY

2YHD® ,QAD IV DGRSWQJ D EDDQFHG DUIGH 1G[E® DQG SWR LQQRYDURQ
DSSWIRDFK VR $, JRYHLLDQRH 7KHUH DUH FXULHOW QR SOQV VR DGRSWD VHSDUDM $,
oz ,QMDG H MM OZV VXFK DV WH , QRWP DARQ 7HKQR®RI\ $FW DX
' LJMIOBHWRQDO DV 3LRMPARQ $FW ' 3' 3 $FW ZIODSS® ,Q1RYHP EH
WH JRYH.QP HOACRWLHG WH' 3' 3 5XBV IRP DI RSHIDWRQDDAQ) \WH @7
1O DA JHIHG P DQQHU @2 WHU@Z V VXK DV WH &RQUXP HJ3URMPARQ $ FW
DQG VHRVRIDOUHI XOMRQY VXFK DV WRVH DMAXHG B\ WH 5 HVHIYHYDQN R, QAD 5%
DQG WH 7HDFRP SHIXODWU $XWRUW R ,Q3D 75$, DOR DSSO R $,
DSSTEDWRQY ~ @



+RZHYBWXWOL@MHKE G LD,ORY HU Q BXLFGH OU 8 HX0 DWW &WH U VLYY W
UHODWRBRQ W FROLPV V L | DRDAN IDREGGDMVED R W H FVDLIERG \ U L YIKWW K H U
HQIRUF HPHRMMDG X D O O & QUDHO D RNF O HOIWWD EU & 1 MFOHS\S O L RDEE, O H
VA\VW HPKRH UH IR KK L G H O[S B VN VWDOAKHIAD U J KDW BIBROH Q G P HPOW V
EHQHHGHAGRUH[DPSOMRDGGUHMMUPMWRP:V\QWKHWLHFQBODWHG
LQIRUPDWHRBRREURSRYPIBEQ G P MQVRWX G T XE H Y WSIOLIW | RVRP V
GHWHFW DQG ODEHO M WQWKHWLF FRQWHQW

, QO WHURNUHDWEGRXQWDEG DR\GE H VP DRIQXARO X QR\HDUAX D B B
<WHFKQR DDS-RIWDFRODFERFEHR WKHYPHDV X WPHN JUD G X WOUDQ VL YWRQ
PDQGDWRUXLUHPWXHVR V\VIRDHR X TFPEM L W E VD W KHR GIDIH QIFQ
FKDURHKERVSKGHY HO R DRHIHWY X O DWKISFSER IEEWEHRGG LAYV K$H 6 D I H W \

, QVWLWXWIHVHFWRHUDOODWRBR®RDLQ VSHKLIGAOGLAEHQVWDQFH
5%, \UDPHZRRIBHV SR Q VDIV LEDPIEOHRISQWS (( $~ °DQXQGLDQ
&RXQFLO Rl OHGLFDO 5HVHDUFK ,&05”#XLGHOLQHV IRU KHDC

2QLQIUD VW UXH YWKQRDSIW K BVEG L D04,V VLIRBDNL@LJ QL | LSADRYW H V V
ORUMKDQ *38VDUHHL@®DGBYDLOWRWDU\WRE\VHVHD UKW UV
VXEVLGUDWEYKURRKS$K RFRVHP SDQH OLPE RMAKKHRY HU Q PRIRNWH V
*38VDY D L OW BVAKH.SIOBU WYLLHDVX W K R BIMVRAYG. G HAKMS , . R V8 O D W IKRDMP
RQERD PRHWKDQ GDWDDHWRVWHFWRBURYLSHQPLVVLRQ EDVI
DFFHY KL ®H OR ZARQW U VEXR RW BPRQ WRRIED WD/D I 6HYHUDO
FRPSDQ@UHMIO VRIFHLYX S RUBW Y HORBH UHRXQG DRARLGRHXPE X EO L F
VHUYGFRI®LYHED DOR/F XRIW KGID W L R Q/DA\CU D V¥ HIAKK, ) G EDP LV VLR Q
PRYL@/XLUMRWRISBOLF DVWRREURWRWAWDQBI\IRFXOWUHDYFOXGH
DJULFXOWRISHH G L FAWIDRQR B YLV RHD O W KGIDDUHD R IVQY X BIDWOH D V
HGXFDWIHRQVR QDOHOHGLQPRS XMW GLF\VELRQ VADHU HP HQMD U O\
ZDUQLWQYWHPWGLQDQVHNY L FPHRZH Y DG R S WWLHRRD DQOMH Y H Q
WHFKQRORJ\VHEFW®RIUWH O HFQB8KDUPDF HXDWHMFDOW RS LBGKI\O H
DJULEFXOWXUH HGXFDWLRQ DQG SXEOLF VHUYLFH®% ODJ GXH

7KHL,7,$, IRWLN VWD UDMS RUQG H U V APRKIIB\R L QAW DWW R ZW L O H
PDQXIDFWXU 6 EKDUPDQ®XWRPRWLFMHMRRXQIGHOG £ % LQ
DGGLWLBEDO ODJJNVNFEWRWWT XWDH JHWWHGBLQOWHJIJUDR/ERQ
060( IRFX$HWRRONLQWHUQDW QREQBBIRY\L W LIRQVIDD D H D GRIW

W K*D R EGROX VZ KWUKH V S WRBWJIR Y H U Q ID@GFYHR F DWW IDED ODQFHGDSSURTE
WKBWRPRBRWI QR Y DY EZROH VO\G L BV KKHR \RMV K$H , P SD BWP P IL\g
JHEUXDU\” ®ZKLOWWLSPOWLFLSIWKHQJS81 DQQ@(&' ZKHUWW
SURPRWHY FRQFHSWYV OLNH LQFOXVLYH GHYHORSPHQW WUD
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6ULDQNIREFWUDUBRDOQWRBHYHORS VIS, UHVSRQMLEIGQQRYDWLRQ
LQF O X DIQREIX VW D L RIDREZMR 7K LY/L V LR QW O L QWKGE U DxI$A6 U LD Q N D

E VW U DWHLIWW L J K MQDW H J UDLWMIE H. J L WBDMUDW H JV @ ZKLFK
HV SR XVHYFOX\DLY®WYV SR QV MEWOVY WX R UDKRQ IB'QW S DKIXRIFQ
FHQW U DFLRSWLRQDIRERSDFW RULHQJWDMY GRID SWIRWHUQDQFH
FROODE RUDGDIRREEI DJHPBQ®X VWD L QDEBXWXWH UHD ELIQH VV -
GUDIW $, VWUDWHJI\ KDV QRW EHHQ DSSURYHG E\ 3DUOLDPHC

6 U LD Q N®R HYR KD YBIQB, VSHFQDLEX WO D\LWEHIRXQGZIRWBNILWD O
JRYHUQDRBHDPSQWQWHWBWLIQRYHUQZQWMK3H UV R'QIVD
3URWHBRWRQ ©D QR UW K F FOFLAWX FIXW KIHD W L RQDHBH F X UELLVD\O

> @7 L WRKY HUDXQA.GDSBRY LB HGK&R Q VW L W K VRIDFEQ @MMRD G R S\WWH G
1DWLRQBEB&HF X ULRO LLRB X IXVW W S U R WBH.FW. GVEHW K U B W V
+RZHYMWWKHIMIID EHW Z DG L U IMVWIEPS O H P H Q WO MOLRGH Q I\
RSHUDWLRQDOLVLQJ WKH 'DWD 3URWHFWLRQ $XWKRULW\

$1DWLRODWRIBHU W L I,IGFW B O O LLEHQKEDE HHSURSRWREHUSRBLF\
LPSOHPHQWBWHBRSSRQY,UXKQBHORQERRUG LEFDMWHDHEQFLHV
$VDQLQWHRH PV X WH HR YHQ PHROW HYEWHYH YRS ZLQVWUXPHQW\
LQFOXIXEEYSRQYLIEDPHZREGNE MFHV SR Q¥ IOV V&RIX QKD ¥
EHHRURSRWHGD WBURWH BWWK@DLW® WBRY G UV RYKHMV S HIRW V
DXWRPDGHFLVLRQ PONLHIK M [LVWGOWDURWHFWHLIRBHN 7 KH
JRYHUQRP@®WWRS UHVIMHBHIUKBWPRQLW\QIRY HUQDUIFAHHZRUNYV
ZLVRK&'$,3ULQF LSIQ6I&/2 GVKLFNBFRPPHQGDWBRBVIUBILRQDO
VWDQGCHFUKRYHUROOW B HYHDRRBP SUHK HIQYRYHU Q DUDFFFH ZR U N
EDVHRRQULVN EDWHEODMQURMQRMNE UV IDIE& UDQVSDLUMBEVLWLYH
GRPDLQV



6 U/LD Q N DE WD BF RV \ VMBIB Q4 D UON DE XY R O YZLKQEIR X Q WII® NW K
LQVKMIRUG5HDGLQEGBW][ ~ @, QIUDVW UXHRXDIPND MRWUXFWXUD
FRQVWUYD[HBW GLUEGRDGHEFROOHFWHPDWQRWVPLWHESUWBDWLYHO
ZLGHVSDHEBBWR* PRELGQHW ZR DN/ KHD Q NIR Y H U Q PHOQRWZX L F K

| R U PDVF H Q WSLDOLRAW KHR X Q W®IL ELNAQD O D V W UKW RVPXHUW LCP HVF \B H G
V\VW HRPXWDJ® YR DG G U K\DWIDQ G- RP S XWRIM2 Q| U D V W UDDFSWAX K H
JRYHUQFSIHO@WWRRGHU WREDWLRYBMWBR UWIHIRWERDTMND R X G
FRPSXWLHGIWWRRE QWHURGWRRQ®MHUG/HYHORS®WLEQREA SIRLY W
FRPSXWH LQIUDYWUXFWXUH

$ FHQWSLID®IBULD QNBEWH FIVWHUIDWBIQJIXLYWRRS LRV HDUFK
DQ G QQR Y DN LRUSNOWD B UW L FHPGE D \RIQD G Y D Q RLMW XODQJ XD JH
SURFHVNVN@GQHKDQIEDP MR HGXWHELQJXGHBHR G RQFJIRED O
PRGH®VKHRYHUQ DWW DWRQ Y HOWWKEHY HO R SROIRKMDIQ J X D J H
PRGHDOQ®RSHQ VREDMHYVAWRIQDEPRIURXOWXDRERQWH[WXDOC
UHOHDBQ QL F D)W UR/GRYQR IW KIID D J VIKQISW L R G R BWL G H U D WIKRQ
GHYHOR RAGIMWL BQOROZHBKBW ERAWNV J QIR KD QWKBHF FHV V IRAL O L W\
JRYHUQRHQWILLFEBIRFDIDQ J XD $HKBUID QNDRYHUQRB®WVYRYVXHG

D SURFXUHPHQW QRWLFH LQYLWLQJ SULYDWH DFWRUV WR G

7KH6ULUDQNDIRYH U Q PKIIWY O VIROORF MV WHXA | L POQBAY R Z D UG V
GHYHORSRBOGWW K H IDWLR®RKGJHWKDVDOORFDWHG %
DSSUR[LP®6NHD\WR/ XSSRVUKS, 6ULDQNHURJUDPPBQG.5 %
DSSUR[LP®ONVH® KDEHHWOHB/WVLGRHODWLEQDIQDQWYRUWRRQ
ZKLFIKWVGHGLFIWRH® HVHDNFEQQRYDWLRRY HUWHKH[HF X WRIR Q
QDWLERSROLFEWKKIRUPDMWAL&ERP P XQLFDMWHLRQORORIQF\&7$

RI 6UL /DQND KDV DOVR HVWDEOLVKHG DQ $, $GYLVRU\ &RPP
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% D Q J O D G/MWMKDIINRID DFHHRX MOV KGHU DIV W LR GROLF\E ®D QWK H
DIJHQGD VH&PDUADQJOD GYGRIE/LRQEGRFXPHE®WWYV W UDWWJ\
DOQFKRDHBXRXBLOODRMHUQPHRQRPARF L HDMD\G LW LTHPQK H
SULPDRDIOW KV IS, IR XELFHU Y GHID L YIHGR L Q L \HVHU IR \W L FDEDRS
HYLGHQF HSIRIMHGP DAKL@H LR U LHVS.YQ QERWPLIRIQY X XKWROM KFDUH
IL QD GBRXE IDA HWQ B U E B3 Q D Q @QIPRI RAWKIHWH BKISROX\GHUVFRUHV
«%DQJODGHIVZKIEWEBROPLWPWMROW Y H U DB LUV SRQBOEBOWKLFD OO\
VWHHULQJ WKH QDWLRQ WRZDUGV D SURVSHURX®% LQFOXVLY

% D Q J O DGRINDIRK\D YIHG H G WRHIBDIR B, + RZH Y WHGU DQ YW L R RO L F\
SODPNWUR®GSKDRGWL @HAX FIXVDLUQBRY GLVFULPIQEXWDRQ
RYHUV LKXOWR R S RYBIVV N VEHIES S U RDEK U MILQK WLWMW HPXFB YV

W K RIVAHS D F \8 X@ ¥IDA HRVUAQ G D P H Q WIDKIMIM X E MW RWL RWH U VLI KW
6HSDUDDBHOWRQWOURWHEWEGERQDQFH DWGRSWWXADELQBW
2FWREHU > ®WKRXJK LPSOHPHQWDWLRQ UHPDLQV LQ WKH ZR

%DQJODGHW KW &YV HDDH, $GYLVRR X Q ALRDX L GD W L R @@ VDH J\
PRQLWFRP@L WYRKH HV WIRIDSADHD.Q@BWQN XARP SO L DQBEDWLRQD O
$, SHQWHUYU[FHOOHODF K ( WRERRUGLORWER S OH P H QWDR\Y MRH
GLSORPDR@M Q JO DISAHWKR Z O WEIHM YR U WRIDFRIFPDX@ WL VWDNHKR
GLDORIZFHRYHUQD@BHWDXFX\6 ' DQGLYPNWLJD W, IQRIFWKGIU D | W
QD WL R GEORM HAES O L FMNDAKIBW KIR Y H U Q PHIQDACF XR/QO H Y H U DRKDIO
DQGQWHUQB YU R/QBI@\RKLISE/H \SW D F WALFVMA P L Q D W LRRQUN [RQJ

$, WHFKQRORJLHV DQG SURGXFWV DQG VKDUH EHV®™ SUDFWL

7KK U DS V8 RO RK\W OR QSIVU DWR RPMRRIK SHUIRBERP QKW+ B

LQWH UR SE D\EEMHV | RIUPEO R X G IUD VWU X AWKDNW KHRYHUQPHQW
H[SDQGELJLWR@QHFVLWBWRFXRQOHYHUDLQW B U Q D WEWEDIGS
FRPPHUMNHWY LFXMVR V6 WD UGINVGHN FLWR/GIWU GH VD VWH W BUEYH

L Q W HYIIRW UFDXW URI@QMBDDW ~ @ 7KHRYHUQRM@WRSSRUWLQJ
SXEOLF$SIOWY\W Q/HU\RR VBRG R P H VYV W D IWFRY \VWBBHYHUDJILQJ
WKHDQJODBHWKDDBIGG X FDWIHRMZ R%IS 5 ( WRDNH3&DYDLOWEOH
UHVHDUFK LQVWLWXWHY LQ RUGHU WR GHPRFUDWLVH DFFHV

,QlRYHPEHU %DQJODGHBHXRFWHGELUSW6&25UWLILEWMHIDOLIHQF
5HDG L GHAAHVVPFHBER YWD FN QR Z O MAGIBA® Q JOD B BIGEKK LOWUR Q J

IRXQGDWORQRYHUQPOGYMMKLIRHYRIOXEONBXVQMRYHUQPHQW
GLJLWDO VHUYLFHV ZKLOH DOVR QRWLQJ LPSRUWDQ®% JDSV
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1HSHMOHZVD\DVWUDWIRFRRIB HYHORSIRWGWQDQBARQRPHFLOLHQFH
DVRXWO LQHEMD WLRQBAEOLF\ * @ 7KHLJLWIHSDODPHZRUN
UHFRJQWL\DNIYW UDQV IR WWPRBMLLIR X Q G D WAL HRFXOQDRE®! R IWNJRDROF L R
HFRQRBHFYHORSPROMSULPDBFX\VONKHVW UDWIHNRIQWHJ$,DWH

D F URS/YE LGP L QL VWLLDGXIVERMQUS X E O/LHU Y G FIID LY RIS W K RRKRIKW
LPSOHPHQWD®ILERRW DIHGRIMR U V X S SVRKUBNHEGI L QU D G X B PO H G
XSWROLZOWKDW LBQDRU IZWL B VX URLIQR U G D B RQEGLIOFO X VLR W \
H[DP S OHY H Q"X O QH U IVRD &/X@ DD VIWVHHIIN/G UL RU LWDSB5QLFDWLRQ
IRU ODQGVOLGH SUHGLFWLRQ IORRG PRGH®DOLQJ DQG HDUC

7KHUWAND O\DRVW U RHPE KD RIQUQWHUQ FWRBE DD WL YD VWUDWHJILF
QHFHVVERMMKB FFHYGY D QWHGE K QR ORI R'Q W H JUHDSNED WIKO R E D O
GLJLYWDAXKDLPRAH[DPSA@KHY K&ULPAYHVW L HDIWDLRQP & .0 \K |
1HSBAOLSURFXYMERRORDQQGLPRPSDIRWDAQIRUFHPWEW® W
ILIWRKQRIILFWRW UD LL@X® HQ GL BLH S DO EERD @ G X VIWIBI\Q HW\D O
H[SRUW R UZ KIQWBLEF\DVOM X SAX FEV) XV H P D F K R@&MAL YH.DVA| URUH

W H F K Q LDFEYODDQEXG HW D AKIR® R P H VIWH.FX O DWIZRE@VHUFOD U JH O\
FRPSDLWKKIXURSIDQROEY ®DQ & KH) L WsF\D W 8% $J HI X ODWR R QV
VHUY®GR EDDQA HBMWNFWHQHEDJI LQUHJX O DWEWU W UL H D VGIX/D O
VI\VWHP KLIKGRPSOLBGWRUW RUVHQWHKHFWRR XS OHGNVR Q
XQUHJIX GRWHGWLWAN HOVH S DL@ W H 8 DG MW LKIRW HRIGR X Q G R IW K H
SRS XODWKIRRKH P D LAHOEH O RZK IO REDYHUDYHAKHODFN FULWLFDO
LQIUDVW WXFBWUHK SHDIRAMHRP S XW4,GID VB QWBQ®DWLRQZLGH
* QHWZRUNV LV DQRWKHU FULWLFDO 9DS LQ 1HSDOEV $, HF

) X U W KIHHS D @ EEVY\H O L RQIFRHU H 1$] @ RRDOQMEO R X B U Y LKAHK O LWK W V
FKD O ORIQ DAV B D UFILHS\DO® FN/FKLQH U HE IGID. B\VA_BIMV®D I GWK®R F D O
ODQJXOHEDOHTXLWRELORBYHURREHDMW W KHWKRRWHDRWULWDO
3XEO,IQAUDVW UXEFWXWH D WRIUE\D WY H D WDLLR®U R W H FMALSFOGL. V N V
EHFRPPOUHFRQVXRHRUHBJ®R G HDWS DO KENK O D WIRRH Z FRUN
UHPDRQOW F $Q VW L ROQDHBY F X US&MQ WZHD W H F H @ WXEBD Q & K HOUUHH
SURSRWERGMSD G,5HJ X0 DSRXQEXWHJX O DWSRWHN P DLRMH[DPSOH
WKFOHFWURQORNDFWMRQVIDLOAWGGUHRPHUJSQLYBRQFHUQV
DQG WKH ODFN RI D & EHUVHFXULW\ $FW KDV EHAQ LGHQWLI

"KLOMKI®GLY LBNDY®FW > @S URY LDEHDW H CLIVWYHR W DEL@\H Q W
RQDXWRPOWHFIG/LRQ RDINGDRIE VKPR ¥QW B EDOHWXOKRSU LY DW H
VHFWRU FXUUHQWO\ RSHUDWHY LQ D OHJLVODWLYH YDFXXP

]
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%KXWILQWYRQBYUDWS,JRUURVMWLRQ@ESGLQHEDWY HOHDVWHG
2FWREHU” ®% KXWV QEUWHVLR®, VRPHW WURH M UVUBIG, QWHOOLJHQ
%BKXWDRYXLGHEGAW\WKLORVRISKARYBWLRQPBOLQHAKVBEKP SKDVLVHYV
KXPDQ FHQWYHBGR SPY\OMDLQDBBEXIOMIUBOHUYBWKRQY $Q EV
VWUDWGHHQWLILKWIRFXOWHDVY PHULFXDQGEUHWHVWRENUIVPRHQ
HQHUKH D OMGKX F D VB XEQV/IHU YG FID L YQOUW XUHMVMR X DRHEML RGLYHU VLW
DQG FXOWXUH DQ% ODQJXDJH

$,DSSOLFDL®WKRQUWLGD NHGCGHULPBQWDOJMREZGDGNLQLVWUDWIL
HIILFLHDQ@QF&EXOW SUBUHUYDQHARQEVQ @] WRUHVHDYHBELIJLWLVH
'"TRQJINKDKGDWLRQQOXDAZH LYWL V ILRUQX S S R IEWVHIGUNH MS L O GRIMUK/H
IDWLRQD@®BWODWHJIVLJILWRYH U QDIQHANMMPRQRMP\QGEJIJLWRBLHW)\

> @ QDFKLHGLQIWDDQVIRUBBKWWRAXLGHGNVKHLV LREXLO®LQJ
WHFKQRORJGFDQ MGG LRIQVHKPSRZH FH® L] PQW WKULGLQLWDO
HFRQRP® .

%KXWKDPOPRVW LQWHBUORDNGEPRGHUPDHNLQW QR IWKKILIKHVW
LQWHS & MWW UDDWLHRWR X Y CD°7KHH VWD E O LR KOR HROWWH U Q PDHVQ DV

& H Q WSUHRE L\GHHAXKIRV WR Q & H Q W U POIQLHIG! PRI WL WS FB@IHF W R U
VIVWHPHNU YD ®IHVVHEXLDGORRNG L J LWE® HRU Y IDRH3X W XU H
HQDE MG OLFDW WKW D QB HQW XER QRPIERD G P VH WRX W Q
DPELWYRXNVRR[SDQBM QHZBEMHFDSDFIWK LA GORYQGMWLRQDO
DOQEGEQWHUQRLWYRYWRINUW X\@ RAMMISYUHHHRDR HUJ\ SR AH UHGD
&EHQWHQAKXWDIQHRY 7HBKHQA\VD O VRS J U D GLULWIMQ | U D VW WX RWKX U H
DGYDQFIB&DQEGDNLEGRPSXWHLODWDHOWBGEBD GHPQFWLWXWLRQ\
+RZHYBWNSVHP DAIQNKH V SWRW P DED S LIMDIOW K RMEKKWEHP RQVWUDW H
UHDGLOQ@ARQY WHFYXRLEDUQURURJUDRB KL SKHQS K I KB®D RN
KLIJKO\ VBTLO@QWBDGIHYMR Q F AMK@WIRY HU QP B @/\WMYQ B \® DWXH 3 ,
FRXUVAYV

% K X WEDRHQ/R MVD YDV SH F OIH B P H Z RRUN , Q VW H.BBCH Y H UBPLRAW L Q J
UHJXODWLRBQM KH) IRUPDWRRPX Q L F DIMQLGRHG/LSEF W, & 0 W R
JRYHY,QSSOLFDRHRZMHWWKHRY 7THEKHQEV QVKHURFRGHYHORSLQJ
((WKLFDB®VSRQVIMHRHS, *XLGHO IZEKHFKVH[SHFWHREX S S RUKH
UHVSRQVLEOH GHYHORSPHQW DQG DGRSWLRQ RI $, PRGHOV



7KHDEVH@ARUP®,0XLGHALMHIWRDIOEW WU R QY W L WE MIKRIQVOLY
RQSXEOZIROIDBRPPXQISWUWLFLBRWH@RID IJHPADWKQWHUQDWLRC
GHYHORSPPH@W¥LHR UH[DPS QB VW L WKXFLER GAK 6 K X WDRP S X W H U
,QFLGHHDWSE R QN B P% W & >5%D Q & KIHD W L RS @VIDAV LO% XWLHF Y& %S O M\Q
LPSRUWBRQWYHWWMDQGPUGWKH QD Q¥ HB @R KHR\DER QH W D U\
$XWKRULW\ KDV VHW XS JXLGHOLQHVY RQ GDWD 3SBLYDF\ IRU

/DEOH
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7KLV VHFWLRQ GUDZV IURPVWDLBBDIOHE, RAWWKDHVHILHY RI ILYH ¢
QDWLRQV QDPHO\ %DQJODGHVK %KXWDQ ,QGLD 1HSDO DQ
SULRULWLHY DQG FKDOOHQJHV IURP WKH SHUVSHFWLYH RI $
UHYLHZ ZH LGHQWLI\ ILYH HPHUJLQJ SDWWHUQV

8VH &DVH 2ULHQWDWLRQ D IRFXV RQ SURPRWLQJ VRFLDO
JURZWK XVLQJ $,

%DODQFHG $SSURDFK WR 5HIXODWLRQ D SUDJPDWLF DSS
UHJXODWLRQ DQG ULVN PLWLIJDWLRQ

,QFOXVLYH $FFHVV DQG /LQJXLVWLF 'LYHUVLW\ VHUYLQJ
OLQJXLVWLF GLYHUVLW\

,QIUDVWUXFWXUH &DSDFLW\ D GHVLUH IRU VHOI UHOLDRQI
IDERXU 7UDQVLWLRQV HQVXULQJ WKDW ODERXU WUDQVL

$ 8VH &DVH 2 UHQMARQ

6 RKW VL IFQR X Q WIHMNWURFOR/®, DS SO L F IRUIXR/GID V HNEEFL UH FW O\
DGYDGRHQHP | DVKH QD W L R,YBVQ D WHRISKYVBEVREYRRGIVSHFLDOO\
LQ/HFWAUWH UL F X &K\WM B O M KF®XAD WILRRQQGE IHV D \PWD QD J H PBIQ®/
JRYHUQDRWBIHD P S OMHG L R EW L R,(/DVQJ D WGHH Q WLIW HVX BWX O W KFD UH
WUDQVSRDQUEWXRODWIYRILRGRFDEGHULD QN IBEWLRQDDOUDWH J\
SULR U LSKIEOAMU Y GFHFO L YRIX U MKP/ WD L QD@ GOQ EMY B 1 H S DA G

% D Q J O DIGLH\KIO E DK.\W D W WAL O DIQGHKHE O/LHU Y G FID L DMR\F XD/U HDS/
OHDQZKLOH %KXWDQ DOLJQV LWV QDWLRQDO $,°SROLF\ ZLW]|

$FURWWEHR D $GL W H HIQDP HD QWRP S U RAWKIHX D ORLIQVLRHE L W L JIW K H U
WKEGLQIHQGQ W VHOUIMN. FRQW WHRVKMHFKQRORRBVWERUINW DOLVW
DSSURDBRSWER P HH VW HRRX QW B KHWHKHR F XMW FEEXLOGR QW LHU
PRGHBNVHRGODUJIH LEDOBVW EXFEYKHEXYVH FRWLHQWIIMWKR Q
6RXWYL DO JLAROHDSRAHUWEROEP\D LA RZR@ B UQ PWMBMORM | X O
VRO XWILRVKIHR DRIPDNLYUR JUMR ¥ D W &S &K VW DHQIYE® RSP HQ W D
*RDOY)RW[DPSORY H U Q PLHW MWUM J LIRWHQ F U H D VH@ARQUH I X ODWR U\
VDQGER[HV WR VDIHO\ WULDO $, LQ FULWLEBO VHEWRUV EHII



+RZHY WK HDWW Z RD L BK HAQ H\L WWKX FBEQD S S U R DIEWWD Q D U UIRQ G
VKRUW VWRFXRQXVH DVHXLWKPD¥WRP S D QOIRMI WLHUPH VW RIQQ W V
IRXQGDWIORQDOQW WPLRIWRBEURPEVRD S WW DWR VDR UHVLGLHQW
HFRV\VWARPHFR@®EVH FDWISURDHAKX LARFDOD S W DWR. & QXMW KD W
JOREDW\VW HPUM | H F \W QWKHSR FIRQ WH W [DPSGBWD XM MR/ UD L Q
IRXQGDWRR@PORQRWGH T XD WHISOU H WHKHISHULHRFGHHYHORSLQJ
FRXQWWPLKVIDFWKRBR[IRUGVLIKWBHDGLQHWHIGH QW LG IDHWD
UHSUHVHQW DWLSTHQM VAR D W GROOS K U P7KHUH IRQH WX$QLQJ
PRGHRQ R F®DW D DVB\DIXQ F LR G HRE V H U Y DIEWBWU WE K H PR U H
UHVRXUFHV PD\ EHE®QHFHVVDU\

% YDDQFHG $ SSURDFK VR 5 HI XOMRQ

$FURWWKHVHY FRXQW WLH\RYHUQDQYPH UJIBOLQFLSOH7EDIVHG
JRY H U Q PHI@MWM WUDDHOGHLI K W WERWKW K X P XEBMWX L G HVDLEGG YLVRULH YV
RY HAW UELIFQ\G O Q Z,\QS U D F W\LKRM D GVR QRHW KIH YAHR X Q WKLLLYS$W V V H G

$, VSHFQLHUIE VO D\EHRYP SO WMKEWD JP D8 SE RB\WUK O\§ QU P DRIQ O\
H[LVWOLBAMWQ GHFW B HDX0 D@WIRQWKID VL P L ODQIDRAWHRP SUHKHQV LY |
3HUVR@MWBURWHAWLRQ ZKLFKHWWKH X QG DWLUEBJX O DAMDL\QD
SURFHVIVGQRRQWHPWRZHYHQ/ RP AR X Q WM X WODQQB H S DWDK H
IRXQGDWLRQDO OHJDO VFDIIROGLQJ UHTXLUHG WR PDQDJH ¢

$VW KHWDPWLPHRYHUQPH®WVWJILRQWDAENQR Z OMICHHHE D ULV N
EDVHDGSURWRRYHUQDRBHDPSO®UHID QNSWRSRYWY HUWMIP HZRUN
ZLWHKQKDQRING UVRMHNLIK URSSOLFD®WERRNO DAUIDQJODKHVK
SURSRDMWG JX O DDASRBW\R D&KK L FAKH U WKILQ K USL, WN EW H\PR/R X BHE

VX EMWRW U LFRMHW U RGO XBR QG DWRGLMOJ RULW K P QR S IDWHEQ F\
OLDELYSLWHFRORBLRWRPPRQ DLOWWB WW L THW X UV JLRQSULPDULO\
H[SRVWEGBRVW GHSORLNN®W JDOJRULWKPEBLY ER\HD F KHWV

RS SR WWRE R QWD HHWALY MYL VW HQWAMERPDQLINYXFERYHUQPHRQ WV
W KUW J LIRRG XX F IR RURIQU L \WPNL W L J CDAM. RHBG JBIQ 8 S H QMK HDL\WUW H Q W L R ¢
DQG UHVRXUFHV RQ FROOHFWLQJ HPSLULFDO HYLC®EHQFH RI k

+RZHYWWKIHP SOHP HQRVID WY RRQY,LBLOLH F IUHPHMUX@\H Y BIRU RW K H
UHJLR@G L DEWH U Q DWQIFAH Z RRUWM L \PNL W L J DWW RBRWD G YD Q FH 8
QGBDOLVV KDYV V XHG G H OLIGHKGS D IHQ BU X V VEH GEPDIQ & D V
VXSSRUWMKBIG RSWLURDUL R XWD | HWR RODQ/GUDPHZRONVH U X FR YV

VIQW KE BAYBQ H U DEVLIROQW L J DRADLFRQYQAHO H D DQIGHH S IBNWHFWLR Q
> @



7KHRYHUQRB®W DR Q R X QFFKHE/ W D E O L R HORFHBA BH,| H VWV W LW X W H
VHWSDVD GHFHQWUQBWZIRG N EQWHE&2YHUPRO AD @ HGR Q AWVR
HQVXUH WKDW RWKHU FRXQWULHV LQ WKH UHJLRQ DGRSW Ul

& , QFOMYH$FFHW DQG/ QI XIMAE ' LYHOAW

(QV XU WXI3WEHQH IFLWWL IHFQMWRYIVQ J X GV WILEYWD\E R O ISFAL R U QMWK H
UHJLRYQSHFVLQBBDYFR XQ W OAYHD UGQRQ (QJOVINEBNIRIXODWLRQV
> QGKIDDYPDMRRFXR/QDQJINMDQ F O XYILIER@L WL DWRHMIBDW K LEBWU L
/IDQNDOWHP SKDVOLIPV XLYWOQ R VHE® J Q MWKLIMWR BD PR G HOYG H U
VHUYBIPD@ G6LQKVOSBDNHRAKL ORY 7HBK XWDFWLEHIHORBSLQJ
GULYHQ WUDQVODWLRQ WRROV WR GL®ULWLVH DQG SUHVHUYF

0 R UH R YWKUHL VINWV R F LDLWEKS \ VW HWPX/FIXVE L DD L U QQHQVF FHVVLELOLW
DUH[DFHUEBWIB® RNOLQJXUWWUH VH Q V¢ DKMH IR R KIHWVHK HLL\B

VKD UMRDROSURPRWLQJXG Y WH BW KWVBIS U H V \QHHIGR X O W IOYRIAD 19
GDWDVHWYVY IRU PRGHO WUDLQLQJ DORQJ%ZLWK VXLWDEOH LQ

3ROLF\P DINGIURA F R J QMLK/BWH F K Q R PRMBAHD GD SWRIBBRZ EDQGZLGWI
VHWW)LRUWDPSQHSDOENVHRY QHFWQ Y WW B \WSLOYLHW_ DVUODHHW R W H
DUHDYQ G X0 QH BIREBXKD D'WE RIQWUND OVDRIURZLIQBSKDRIQVP D O O
IRRW S$ PERWHOR ARV WDQRIIOLQH FDGW B OHPE QW O X\W KEVH

RI YRLFH EDVHG V\VWHPV WR A[WHQG WKH UHDFK RI $,

&R X QWIWQHKWY Y J LIRQZP QWVE UL GU KWXUDO GCUFDR@EPHHQGHU UHODW
JDSNQVHFKQRDFRHVID QB QV XWKDWFHWR, VHU Y ILRIMIVR UGD EOH
YRW[DPSOH DVVHVVEMRWXWDREMBBEHQMQB1'3 UHYHDOHG
OLPLMHYROY RZHREPWIQF, SODQ QG IVLDQGHFLVLRQ PINBLRIUW V
ZHUHXEVHTXPRGWRQ LW\ D WIHYWUR JU DPWR P HIR Y HU Q RHIQWLD OV
> @ JRWDBPOODJIJVHKYBQWKIGI$D,PSDBWPPLW LWKIK, E\+HU
LPSDFW FKDOOHQJH WR VKRZFDVH ZRPHQ OHG LQQRYDWLRQ



', QUDWAKRWIUH &DSDFIW

$0IQ YHR X VBN L IF®R X Q WXL BYHLIQBK 5D S WK D DIDPEWLRBHYHORS
UREXQDW LRGIFEA V\VWEKPAWK HUHV \ P P H WQV\H URIE LWID Q | UD VW U X F W X
FDS D MLABR Q WRIYRIIW U D\ M VY HEAUKD Q NKID B Q Q R X GPHDERWDQ DW LR QDO
$,&0RXEDQ@DQJO D CHVN®@W D WXV DMV DL UDWEERRIDW O H U

V W D O/IHBYI X WDODAGH S DOW D N HQ INON HVB R R VWV H U Y IOFR-HAD G°0Q G L D

R QV KRHW KKHDUQ 6D VD WU H D VFHRHW B, FR P S X WJIHQ/JR X IDERHBR Q W LW RH V
DWWUDFW IRUHLJQ LQYHVWPHOW LQ GDWD FHQWHU FDSDFLW

'"HV S LGALHIH OIHYR DI UD VW B R WX DIDHED S D F MOYAR X Q WMKLIHDVH

FRP P RXRDRODWW D DGHQURINHOI UHOQIHDMWRR@ IUDVWUXFW XU F
7KHWDHWZBRWH@WHBOFRQY H U JIHEYKHIW J D YLGJ \DM OYFHR X QW U LH V
GHSHRGRUHNVHY YSBRYLBRURNVKS VWDIRNG DWW RHDRXQGDWLRQD
$,PRGHIDQYBQGHUGK\YLEQI DV W UEEN YEHDEE O\HYP L F R Q G XGIDMRDU V
FHQWHWE ®7KLNUHDWWKDU¥GOQHUDLBENRHWILRPD QD WURB

H[W H UGHDSH Q G H®IF\R QLGOR UG MUP D N i | | L F LYX\QHRI VFD UFRIP S X W H
FDSDFEWMVHPRGWERWKDUERRP S XPVDNE HQHFH VY PUKH DWBIOUHD G\
VLI®RWNQRZOHGUBIQNQHBUO UL R DV H F K Q RPARFREINDLW 16 IRX V8 K L DR U
H[DP SDIHWKKH[SDQVRRQGLBEGLJILSMDOHQWHW ZRQWR S D® G
%BKXWDA$ PXOWL SURSSIBIRIVIEKX L O GL QQ I UD VW UDKAVWKRIAELQH V
QDWLRQDWL 2 WAMHIV. RRROOMD D E RUIDAELREY V XW KIQWE R X Q WAOH | W
EHKLQG

( / DERXU7 DQUMRQV

$FURWRXWSK/ LD MXWWJ D QVRRQODERXVHPHUJLD FULWLRWO
XQGHUGHY BORRSHOW\L BO\DDU D WLHYW IKHHM J LIRQKIQ L | ENEBX VH FDVH
RULHQWDQFHRQWDPHOWRKRVEULPDENQHILF LIDUWH &W H QW@ REGH
PDUJLQD ORZHIGQ FRPPFHX ODWRREYMKHYHUHFWRUB O WK HUH
ODERXPR VWD | R U BB ORR/Q W D@ & W U X F WYXXUCDQCHAA RIEDGF VY HAL [ W\
SHBH QW K®IDERR U EIH D FRIW K HNLRYFHR X Q WL B YD JH@GQ IR URD O
SUHFDUHRSOR\PBBOWRBIW L FX O WIXFUHR V RMOVHUSVYHYUNVYBE @
SODWIRUP PHGLDW FAIEDRRH VWR/R F LDWR W H F WRLIRRIB/AR Q W URB W V
VNLORSBRUWX QIARIYHW QP HQWKWHJILBEONQR ZOWMKGBHZ L @R NH O\
KDYDVLIQL I IOEDERWRS DF RE X WR K H UHRQW U QP BFKD Q WRNVW LJD W H
GLVSODFHFQDEWSVNLOMDQGURWWE®QH UTRANHIHPDRQVFHQW
1D W L BQ\DVDU D WAHXIRBAAQ GER) X W X UHB N L P®&/D WI DR 6UID QN D E V
GLJLMARQRPRDGPDBXRKVNLODQG@P SOR\PHIDMG L'Q AEXWRF XV
SUHGRPLQDQWO\ RQ WKH IRUPDO RU GLJLWDO ZRUNIRUFH

-+



LWIOLPLWHP VA F LHWR W H F WIHFEYD R ORKDBF® QUDSLGOSOLI

Y X O QHUBHELDS DR DWW QWRRP S U H VALLIHR W K L | WHIPGBIO R\ PWMR W
SUHFDUGRXNWD® °5HFHR@D O\WKRW KEZWLSRWHQRMEWYRPDWLRQ
PD\EHORZH@DQGHYHORSLQJIRFRXS IVWALR DMRIR,E D § WG ODU X SW

ODURQXPEHRIARUNHWSEHFWKRMBRZ ZDURXWL@QAEAQM DFWURQBY
> @

(QV X U MKIIDW ERXPE DEWVXBIVHHIOHEMHGRY HUQDQEFRH Z R V
HVVHQWRIWEDXLW BEOYHORSPKIQUHILREO TXLUREXYWE RKDUNHW
LOQWHOOLRRQRFADRELY SODFHFRREBQWQGBGPRUWKRYWIKEDOLEUDWHC
UHVNLSRDQA\WKRIXGHTXPMWBQVEWDRQWEHHQHIRWY FRXOG
GLVSURSR UVDIFFEQ BWRHICEDG L J L WIDLOMDH 8B SWHD D W IKR. QK UD Q G
LQIRURBRONHRDA H[SHULHLAIHWDOJLQDOLTRWURKD QWLFLSDWR L
JRYHUQ MKFHR XK H QKM WWN L O O REIDUWLF L% DGHMLZ QWED ER X U
UHSUHVHQWDWLRQ ZLOO HQVXUH WKDW WKH GHSOR\PHQW R

) / HDUQLQJ ILRP $ GYDQFHG ( FRQRP LHV

BRXVENLIFR X QWDQWRVD@W@ED LB\ ORRNW®IGY D QR HARQ R PLOMK H
UHJLRRUXLGDQPHFRVELO®ISRUIDSDOX VW UDQ@ERXWRUHDKHVH
FRXQWHKDRWSULRULMIURG.Q QR YWRWNREIDGISG RAK JRYHUQDQFH
ZKLFK FDQ EH D XVHIXO PRGHO IRU VPDOOHU QDWLRQV LQ W

JRIH[DPS®HQJDSRDWHIUDLQRIBQW UR GXGRRILEXWDZQVWHDG
LVVXERBSUHKHQXVIGYDH) W R R OWRWNHHY S R Q/, XE G IF U RAHVEW R UV
7KHORGHKO*RYHUQDQBRHZRIYDYRO X QRMRIGRIY D O XBIZ@ HRSH Q

VR X UWFBIHUMRRORDWH[D P S ®RKSWU D F WIWDQ@GIRBEEH Y HO R-DISDD
UHFHOWDFWE&G3IURPRWER®ZK LK W D E &L\ K HW/SILY H@F UDAHH U
WKBOQHVFUUSWHYMH[SOLBYW SX\QLWHDN XDBBGHOREB\ROXQWDU\
EXVLQHARRSH U D/QLRIGF W FODYW RPDQDJIH ULVNKHVBISSURDFKHV
GHPRQVWLOMSW DR®H U Q DPRQHFAK D Q L WK\DAD QSURPRWIHIHW Q G
DFFRXQW D ERLROQ W WIRRNW KH D X\DQ GRIG X U HFM\UNBMYMYUDWHJILH\
HOVHZKHUH



$X VWU NGIFDSIRW L PLBW KGO X VIVEDDW EDFSS3J RWRIQDEQR@RYDWLRQ
ZLWHO UHIRDOL E WIDWHHIX DIXG/W U DO MDLEQD@OLY VXIHBIFHPEHU
> ®H[SOL PIGRGMOLIKW WRREFKIJRY HU Q R/MIDVQUFIHW KHKUDQ

VWDQGBHRQNKDBOVRHOSHRBSRVDED/Q GDWRDY G URKDM ULVN
VI\VWHRSWMWRHYHUWHIIHMWAMAR SULY FRS\ULBROWVXBHBRWHFWLRC
HWF®7KLK/DQGVDRBISURPRRHD®QJV IMGEH QL | ISBCE@MDFY HVW P &Q W V
LQIUDVW D RN X0 ®&W U CEFDARLEDQ W H W D E OD G KA Q V W L VX @V H
EXLOGLQJ D WUXVWHG $, HFRV\VWHP ZKLOH SURPRWLQJ WHF

6LPLOBBAWRKUHOEWYWKFRP)IQDPHZBBWHIIHFWD@KDU\ ~ @
VKRZKRDWLHWHESN EDSEHGRWRKJIXO FWERQPSOHPHIWHEWLFH
7KHODZVDUJHRNNV KT LP SO PAWYWHEBM S O RLIQBU L W HBVORWXF B V
KHDOWKHQHBDQ GXEOLHFUYLERYRVREDLIDOWLRRVONWVHVVPHQWYV
WUDQVSDNG@KXKPDAYHUVIUMHKW LUHPHQWHPSWORZHU $LVN
DSSOLFDVWBER®WRKUHDFRXSOXRHYHTXLUHPEH@MWW VYIS SRRW
LOQQRYDWORMIOWHQWBDWUDLSURVIBDRWI(DGRSWHRIRUFLQJ
UX OHIVWRQ (PR G H U B W®D O WH HOVH DAMW.OX VW E X IDONGMRISX QLWLYH
DWW LEWEGH

7KHWHDPSOHRPGYDQHAARQRPLGMWKUHJILR®LFHKQFR X WIRIFHLD O O\
EHQHIBFLOQRY DWERSDFLW\ EXXDIGDPUG GSDHWRKER X WKL DV
DFR X QW H WSRRKEGRWSU H VWU Y S J X O V8 B U R IVK(HX USRH DS L RDK H
IUHH P DISISHWRRIAKED L WERV®D VRMIVKHV DW H F R B RBURHDH@.® L Q D
,QVW HIBSSURDFKS IEUFRX QWO L BKQ JD S RIUSDEX V W UIDPERX W K
.RUHIR X ®I® V X\WHKIB R/X Q WLLE RIX/\W Y LIDG RBMR UHQ F O XD/QSHDJPDWLF
DSSURDFK WR $, JRYHUQDQFH



0896( 6" &836,( 7< 86" 8(* &
3® 936" 8,327,2 398+ 7

7KLVKD S WH D Q V\DKODAUHHKG) L RSQUD @& UILGAWE RW LR QBIEGRPHQ GIRWLRQV
VW UDWROIOD E R D BWKGIR © M VWHLJFL ROQDBX O W L ODHAYHBBM® L | LEWO O\
UHFRP P HQGD WHUW L WSUWM ISPQ BIGEEQ@\DVQIRYE U Q V& PKMADES D F L W\
GHYHORSPHQW DQG FRRUGLQDWHG HQJDJHPHQW LQ JOREDC

$ 7KWMG GOV FRUIGRW VR VFDGBI ¢, |RU* RRGEXVH FDVHV

6RX WYL FA X Q WAKLR-HMO/GN D EACULXARGADHEER U U LIKRRIDW U RAHD L & H BK
LPSD¥WH FDWRYD EDBRESWRBQDSSOLFDWGRYWWLREHQHILWV
DW SRSXODWLRQ VFDOH

$ JRYHUQPQEH\OK BIYDEORXVEN L FQR X Q WW EHRWY O D ERQIDVUH RZ O\
GHILQHMEFDVHWD UHNMXFRVKHDOW K&EDWHPDKWD JHPEQ®&LWL]HQ
VHUYLFHV ZRXOG EHWWHU HQDEOH WKHVH FRAXQWULHV WR U

$VH[SOD L@MKKHU H Y LAIRRD/S WWHKER X WK L UG JLIRRMDUNBEB HJIXODWRU\
DV\PPHWIUNKYVSWBWWRMUQDRQAHPHZRUNYXHUH IRWHLIIW U R Q J
OHJIRXQGDWEBREDMVHREULQFRSIAHRUFRGQV HXW SRMHPLWDWLRC
UHSXUSRQIRYH UMV VH QWA OLAY G XO\QMED | H I XPWIGY BAYHBRGHOV
H[LWWAS UR P RWH L RFEPRDGDO D E RRIGBVDIMRBDY HU Q DR BHD P S OHK $13 (&
&URVV ERUGMDPBIRUFHRBMQWQ JH RO ° DQEAWDUHHORZLWK
7UXVW )9

+RZHYHMHHNLIXDIODUPRQLVDYWHRXWHURSHEBDGDWIDRYHUQDQFH
I UDPHZRDNYRWKMHHILRERXOBHWLPHRQVXPD@QIDGPLQLVWUDW LY
FKDOOHRQWIOMWDJAVWHDG/H FOVH YIHSS UR DEMRK HGEY SHFLILF
SXEQRROSSOLFIRMALRHPHU I PRUSUDJP DDMEXWFRPH RULHQW
SDWKZDRRRSHUDWHRGQ IRGRRWGCGWEHO/FDOWYHHXWHWRDVH®VDIH
VHFXUH DQG VFDODEOH PDQQHU , UHFRPPHQG WKH IROORZL

D_.GHQVBUULRYNMHEFDVHRYHUQPNRRXOBLQWOWHAWZKLIK YDOXH
FURVV EBUBMB/KWNWHJLRILIVGI DX HY HLOOR RRBHH F D \RWLURIS
\LHOG RSWLPL]DWLRQ EDVHG RQ FRPPRQ LQWHUHVWV



E_ HILQHHIJXODRYRUR HQYLURRBHDFRVH FDMHY HUQPWIRRMWO G
FDW H J RWKIYHHO H YWD © VG D WHH U V RID@RQ \ P LIV HI3U H J DRSHIY HW
SULYNMMIDQGBUE DG S WRW R FIR®N\D EVOLYGE R 8 & UH DALV S X W H
UHVRORWERRQ WP VO W BHK® WF W R UENYG DD U HOIBW H P S OIIRWH V
SHUVRIXDDMRD UL QWP SR ZH UPH@BY R W H B WEIRIQV HF ASROH. FR. b V
QRQ SHUGR@RY HU Q DIPRAML RMWITRYHUQDQBPHZRUNJHIXODWRU\
VDQGER[BERUWLFXRDILQ\WHFHKYHORSPHQWGGLVSXWHHVROXWLRC
PHFKDQLWRPVRSHQHWZRBNLIJLWIRPPHUFK 7KHVHRGHPNEH
IROORZHG E\ RWKHU FRXQWULHY WR SURPRWH JUHDWHU XVH

F(QDEWHD QB F O X \DIYYGMBDWW U R X 3K®& RD F F H O HU D ®/RS WLERD
FURVV ERBBPMHUFXVADVADBEH QWHJZD WK P HRIGW\I LSWKE®D L F
LQIUDVWUXPWSRAKHFE\G L JLWD\Y W HRQBD\P HQ MW Z RIRNINQ VW D Q F H
WKDSSURRBR OUHDIBLQWGDFIWBRRVEKL 2L WH S DYOK X WODQU6 U L
/DQNIQWHJUPWDNLQYSLUMWRPRGIQ L I L3IDGP H Q \WWH U | BBRBRH W R
ERRVWRVV ERWDGPMQMWMMHYXFFHVMIZOBQSHUL HQ RAHD G K DK H
QDWLEBRILAVWD\@ W RS H U D W L FOQRISARLS]| X G VW D R®I HXOAH | XQV L KRV V
RWKHU FRXQWULHV LQ WKH UHJLRQ

7RLO O X WWKHIDVWHH[DP SOWID QNBEG ULWKE H U F XFORM.OLRE®
FDEHDGDSWRHBXE XVHQ FSDB\LGHQW UNDOGIBDEWWHJIJRIHLHVRQDO
KHDGWKGHYHORSLRJ\PLVOWRWRFHRIED VHRE&G L1 HU QWY D6\
VHWWBUQYDWDQGBUEVRVYV ERDGER ZD/QGO ORFOMMERIQVIREL O LW
G LD JQ R\QDIEF X UDAFLRWKY¥D O RKID LIRH JED V HREWHKS UL Q FR SO H
&KDLG 6LPLOBUEHSOR\PHIVE\GHVLIWRGWL VDKRMASDRWY RR G
IRUHFDVADLGEHDGDSWRG%DQJODGHYKLXVHFDVERXOIG YRO Y H
SUHGRPLQDRQVON U FRQP MWK \GUR O RGDRMIE L I WWRHHJIXODWRU\
HPSKDVLV WRZDUGYV GDWD VWDQGDUGLVDWLRQ DQG UHOLDE

,QWKZV\DXVH FGBGWH D@ URPHFYXIRGE HY HO RBWOWR U GL GRG MW D
VKDULSQURWHPWERBR/@ R XOH® D BOKBHILW®DNBURIJUWRVY D UBY

VW U D V8 X EIQAQFW H URID/AW , QD U H J LRQL VENGH Y HO R S BSHIQ R/IDEMW H V
VHSDUEWUHIGI X O DRADRAUX ULXVAR SUDJPDIWLISFURBBRYLG HVHGLEOH
IRXQGDWLRQ IRU DGYDQFLQJ GDWD JRYHUQDQFH IRU SXEOLF



% 6 KDUHG FRP SXW LQN UDWAKRXXLH DQG GRRFDOVDWRQ

BRXWWYLFRXQWIKRXEMP RFUDWEMMER P S XWHIU RXB 6 H\OXFEV
SRRORMHVRXDPKE\PSDQHOHQYEBRY L &HRDWHAR P S XRRUAEL GH O\
DQEKHDOIDLOWREMHD UB RBWD U WQSKWH JLRQUMWWRYHUQPHQWYV
VKRXFERD ODERQIRFPOLIDERREHY FRRBRONVD QGIIRWEYH WXQLQJ
PRGH®WWYDQVSDH[SQP\LQDBIGDLWOMNVVEDYIREGU HILR QRQORUPH G
FRQWH[WYV

& R X Q WLLQWHKWH J LRKN JEH U | R U PDRFESX WIDED FKMQGHGROBIVWLF
$, GHYHORS3PHR®WW KHQUH UBR VW @ & X S SEK D IEQR Q V W UKDLLGDGMAKI H
VFDORGRPSXMHUDVWUXFHAHURBM M@ UD WHU HHYT X LW R® N H
FRPSXWH UHVRXUFHV PRUH ZLGHO\ DQG FKHDSO\ DYDLODEO

D 6 HWSUHJL RRRIPG XKAKHE YV W D EVDH. IV K8H R P S XWVOQH U D V W WYKARMIRQU H
EHPDGHYDLOPGEUH R WIRNER X WKL FRXQWUKEHYR XQOGFOSBROHG
*38 FOXVVRHNMXEVLGEUREG HGIRVYR FDIOV H D U BKHUW D U WZX SAK
SDUWL F LSO\ IU@PHBIDWQ HOH QYS BR Y L @/HRIULQA XIHR U G D E DMV V
ERUURZURPQGLI/EFFHVVWODWHR$\UHJILRQODOL I QML QVIRY K H
(XURSHRDQRQXENR + P& GH®ZKLFXRRPRP S XM RPAHP E W D WRHIV

V KD UWRL H QWRLD ORD ®I Q D FQUHR V'V E RIBIE H DRRFIKO D B R WPIRVE H 10Q H
WXQLQJ IRU ORFDO ODQJXDJHV DQG GLVWULEXWHG LQIHUHQ

E2SWLPEVRI®RF®SOR\P KH@RRX UG BIN HO R SRAG IQM W ZPiR GK\D V
DQGQ I H U M@ERFRAKA VI XRQH[LVW.IQQU D VW 28RN R U FDWV R I QBXLHD O

W R/ KZH. GYHD U L DLV@UL R Q ULIDU Q@ D V W UPRF/MHUFHY Q WLHF K Q R GDR.IAL IFLOD F \

W KUHH J L RIR P/ KKL QJON\I L RQW S RG6 K X WD KRR D VMO B®S U R @ B HQ

% D Q J O DEBGHGAKID Q N,B) Y HV WRIGIFR P S X WRRGIFAPSUHVNQR®F DO
GDWD FHQWHUV FDQ KHOS $, VHUYLFHV ZFRUN LQ ORZ EDQGZ!

F$SGRFRPPRONVDQGIRUWRFDOLVRWXRQEQWHV VP WK WF R |
6RXVEK LDWWURQ@3IHSORSLQ®5SOLFDEXRQRL WI® UJH \PROIGHD
WUDLQERPRWH[DPSOHYHHDBUWRYGLRFXR/QLQH WXRBLHR X UF H
PRGHWOXFEVODPOLVWRBBPPDNVRQGIOMQJIXDIHYRXQGDWREBRHOV
IURFRUHVHQ YSERY LEBIWMWR Q R RIMADDGISUR Y LIBGIHED®DEL O LW\
EXWKBPOYRSRMMRFLR WHERQVH}GLP LW RWLKRNIWD LD & H W R
GRZQVWWDISBPLFDV?I7RKOIVWHIBRBMXWHK/ LDRRXQWUVUKRXPRB GHYHORS
VWDQGDUGV WR ILQH WXQH JOREDO $, PRGHOV WR UHIOHFW




6XFRRFDOLVDRERBDGF OXBOIG D \WRLUAQCHAVG/ALPX\D W L OW & YO
UHTXLUHIFRRUDVB\R F X P HPRVGIDED Q J5J L REIDQF K P ZUWN V SWRW
OLQJXIDAEFXK FRXOI®R H[DPSHRVXWHDORFDORRBE ®W U YDHD O
FRPPXQLMILXMVBEGDNLGJILFLHHMVFDUFRP S XWHHV R X DDRHY/
IRFXVRQ@OJR FD®D S W DO\ XR¥N L FR X Q WALLEGD E ORI D IDRD G X ©,
PRGHOV WKDW EHWWHU UHIOHFW WKHLU ORFDO QHHGV DQG

& $, &RP P RQVIRUBRXW $VIDQ/ DQI XDJ HV

7RHQ V XWHKIH W HF K QR O R BOFRX WKL DUE K. Q I XGVWHWAMR YHUQPHQW YV
V K R X3ORFOR FOOIDQ J XBDM)IBW RRQW B H JL R\QPROPPRQRYBDNWKH P
XVDEOH ZLWK DFFRPSDQ\LQJ WRRONLWYV

ODMRDUOBQJXPRBHONY DUMVXDWOD LRMEGIK UHVRRQBMDJIHV
WKIXWYHB ODURI) O LSUHVHQIFFHOX GRJORFODQJIXDIJHMXLOGLQJ
VHSDUMWMW LR @DORMBWDMVHWNVRXUFH LQGKSQV EDNY GRIM HQ
WHFKQR O R QUHIDIOFRRRON B Y R X BEWY J VW H X F & XWD®Y D QDVIHIG V
E\ORZ UH YV RDWRIK DA K DWW AN ] D EXLH L RS RJ@Q R W G B\ B \RHUW V
VSHHBKVRXUFPSWHJILRMISURBBKPLRGER PP RML Q J X G\DW/IDAV HW V
WRROIQBUJDQLVOWRRODABUNAHFRQRFLUIMFD QM GXRHKPDUJILQDO
FRVW RI GHYHORSPHQW DQG IDFLOLWDWHY OLQJXLVWLF LQF

D &UHDMWMHD QJIXBDAMFRPPR BWEORX VBN LDFRXQWUBLBYJIODGH VK
BKXWDPQQGLIF1IHSDEGDQG6UADQND®SULRUQWQIH § WQ K VKMV \
ODQJXBURMIMDVUVRONUZWWMKNLIQHRZUQ DWLRBRPOLQRQJINKD
BKXWHOLRD KD QBMHD QNIRJIH[DP SO8H Y H VY VX GKLIIYMK R Z\Q K BWH
WUDLRD®XOWL OERU X BROWH O DOVHIEGI X DHY ¥ H F IWDIORWIK B @ H
PDSSHWRD VLQJOAULYWJIQLILFDRSNRYWAYD Q V OHDIWR R Vo6 \
VWDQGDUDGL&RQQHFQVL\WQURQ MM SRV L VHDWFKR X Q@ WRQW ULWRWHV
DQEHQHIIWRWY QRQ\P LVHBI X G\DWILFV HW V  / HRYSHHUD ¥ IRQIR IRBDQ/G
FRPPRDSSUR D MKASYD WAR O O H FDAQLGRROW IDVPICGRVY U X F W2RX.@D N H
LQWHURSHSREVDEWH WK HYHBRRWHK LDQ@DQJXDVKD U LMRIP H
VLPLODDIWAUHR®DWRPPRQR/BGR X VBN LDR X O/& D U B6FH O HUKHNLK
LQGLYLGXDO HIIRUWYV

E_'HYHORSP PRQND Q GIRWEDQ J XWUH L QHYDH O R 8 HQWD GVDAK B P D V
DQQRW D WLRKODLQE VFH QW HQPRAD D Q J X WD L G DTR X KG ALK
VWDQGDU@DLYBMNHWD VIRUHVHDUBRBHYHORSHKIMH I LWVRR UDLQ
DQG FRPSDUH $, PRGHOV DFURVYV ODQJXDJHV




$GGLWLROWDQG D UGILFHQDR@IQW H O OSHFR\SHUOAQ B R X OO0 O R Z
SDUWLFLSBWQQYMRXWHDQGLPSURWHHWVHRPPRQHVRXUEKNOH
DFN QR Z O HGKRROIW U L ERIDVCERDQMY QEUYARUG LY HG B W D YUHR\BY

VKD UFRSP PR @R X (DG VRH DIGPP RUBFF X UD @/® R E X$/,V@ R G HIGRWUD O O
ODQJXDIHN\R OBRKGY X LIDKRP W R Y HDK X Q G OHD® J XD $HA ¥V WKKYD V W
PDMRBIDNV\ ELO GRRBY O RWE & D NIQJD LAKKHY UD Q V | R UHR CHWRIMH

$, FD@®RQQANH DMK HFYHR SE\W X S SR UWH.ILRQD@JI X DM P SRZHUL Q J
OLQJIJXPVQREBLIWVNFEXLO ®ERXWKLBQ&RP PR QRO D QJ X DRIBIY
GHYHORS D WHPSODWH IRU D SHRSOH FHQWHUHG PXOWLOLC

' (P SRZHP HOARI 6RXW $MDQ: RINRUFH

/IDXQMPKRXWKLIBQ HY HOUWRSSFH G HWWRY U DALKIBIR DRI W ZOMHWHORSPHQW
ZRUN IRV HO I$Y HDUWH U Y LIFFKD QJRY H U Q PHKRXSIUR WLHA RUPQ G
ORZ ZIZWRUNHWRDFELVUXSWKBRKBRRUG L QP SIHEEAV H V V PIHIGV V
GHYLVH DSSURSULDWH VRFLDO VDIHW\ QHWYV

7KHGSHSOR\FRH,W B RX VSN LDWHVW U X FO\DERPQU WN @ WD IIHFWYV
GLIIHUWHRED VEIVI | HU HDQQMBOK HY BW LQ QNG R U DVW U D WAHXIIL W WVERO H
HDFRIWKHEORXVBNLIFRX HMWWKHUHIRUWERRPELQINLOQQQWLDWLYF
ZLWHXDERXWXGRBERUNBURWHFWRBRQAXD M X\OMEBNVUDQVLWLRQ
UHFRPPHQG WKH IROORZLQJ VWUDWHJILHV

D/DXQPKRXWYKLD 'HY HO RSHIE HPQW KGID WE'FH D UNVK\HK D B IS,

UH O DBRN @/ L BRX & K LFADR U\ K I5@® X E @ @GKH P D QR , VN LDURZ L Q J

S H U F HIDWYW\HKUIRY H UDFO® ©.L VW PG R ZH Y WIKGIH P D QRGU R OZH\WAOKR Z
KXPDQ BRPSOHPHQWKFWMVRIWZBUNHORBB G® QWHW QY G
DFFRXQVDL@WEXFDQBVKHURRUBLNWEHGLUHBPWE F\EHGKH
ZLGHVSDERSWISRQ ®7RJIHW WHUIDHF WRWNDWHH V\QHHBGEH VNLOO
WKRNMBJDJH@ KHVRORKNHUH IIRM\W XJIJHVWKBRX VBN LIFRXQWULHV
HVWDEOULWK. RQDDLOURJUW R XEV N ISRV UD P PIEBW X G QW V
GHYHORSWHOMOGRFDOLVRMWXE QLFXIORRMGE OKGBIF WLRAWZ D UH
HQJLQH HWLIKQWRAD LRQ &R R OMR B/IVSO\R FPIRG HA&W REAR Q W H G\ D
L\D PR Q W MZR U OGHEDGLHYN L HIOYH W U\D VORWIL P L VIDAG HRQ@VR. W \
HV WD E C8L, WKHGW XBY ED @D WD HD G H URKILEB H Q W R B WXKERIX W K
$VLDQ FRXQWULHYV




E &RRUGLODMIERXPSDFMVXGL*HRWHUQPHQBARXWHK/ LINKRXOG
FROODERQODMAHDWRKQ GHUVWRIIGDGRSWLIRIQFWREMYDULR XV
LQG X VWSWLHVL F WKRME'SORWHIEQIRUPDSDFLMWNRDERVLQHVVHYV
DIULFXOWXNYIBRHS/ODWIRUP PHGNVDWRREVRIW KZR UN | RUFID JH G

L QVKED S D FWW MWW X GFLOHRVK D B H\8W D F WLLGE H V H O R/RIFQDOHMH W V
UHVNLOOLQJ DQG ODERXU UHJXODWLRQV LQIRUPLQJ DFWLY!

,QVW IRDZE. G H QLL@H T X DVOK$N W U D Q VADVE RKD U Q H \EV BIREX VB K L\ R
EHFRAHRUARWQFOXVURBEWR GFRQRRISSRUWX®EWHILRQ ZLGH
DSSURWRKKIHQ IR UPIBDPWIRUAX UFRR UG L @XWH BB B'W MHKIGI D FWL Y H
UHV SR QARDE RBXLY S O D FIRRRIHKHA/RIX Q WAKLRAK/D WHP LORLR HFRQRPLI
SURILOHYV

( ' RP HME 5HJIRQDDQG 0 XGMMWADBDWZ D\ VIRU$, * RYHUQDQFH
' RP HWWAE ( QJ DI HP HQW

(DFRR X QMW KR X WKL DO J VRCR XOIBRBVW KROH RI JRY IDISCRPRO WK
WRZDYGRYHUQEZRERKQFOXQ@MMHU PLERRWIE U DIMHDRAQY R FRW LR Q
UHVSRQVLUEQOGERRXYWPHEIORYLWRW LR IRQ UL F IDIEW EH G GiL, Q J
LQWR QDWLRQDO GHYHORSPHQW SODQV

BRXVKLDAYHUQPHIPRMRI QUK BAKIHP SDR W, F X WD\F U RA\VQ L V WD QIGH V
UHTXLKUHYX ORXIOWL D ERGEMR W HMKHRMWUDWRIKHUHIBDWKH U
W K DY VWE,GR O ILED V L Q JDOJHH Q M K HVRIX Q WMUKLRIXIDHEF] Q LK B WE V
FURVV FX\WSDEMPD@PE0OWL PLQMWWHMULS®PMRKRE GLYPHFRPPHQG
WKDW WKHVH JRYHUQPHQWY VKRXOG

D &RRUG LIDHWN B QRY HUQDRGHR Q VW LLVOXWHHIG P L @ IRVGAVHARDMG

K D YAHO HIPJQ G DBMMHIVX W K RWRRW\P X SIRWH RIGHVRYHQEBQBQIRUFH
GHFLVDEQRENSD UW RMHRWHY MWL X VRIRIGYVSRQVLEQREIRWPHV
WKURXBEKPAKKLVHQDEOWMVKXSURSRYHBYHUQDQRMNISQQ G LAKRVH
PHPEHU@FOXGISUHVHQWRRLKGOHLYLVRMUOHFWUBQGOVRUPDWLRQ
7HFKQROMRWHU GDIOLU\RPHS$IIDLWBWRPPXQLFDWQRAALHQBAG
7HFKQR GBRURW KMMKEURSRYB® L REGHDIOMRLS, LBBULDQNRKRVH
DGYLVRU\ ERG\ LQFOXGHV GLYHUVH PLQLVWULHV

E %XLFURVY JRYHY.ODHQMLWEXE WHU YERBLEHUQSULRXY W\
F D VBIF URIVAOYFR X QW B LIK ¥ WDIOWP V HDHHID SDF LW\ EXU R E®,Q J
WHFKQRORJLHYV DQG JRYHUQDQFH
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& R X Q WARLHEVS O RIRHVOUWD LYW R IU D @R O O D E RZU DWW RBERX WYL D Q
QDWLRRW[DPSAHSDOHBRS LRIMHL F LZHOMAH QMB XQHQ G WD HD U Q
WHFKQLTXHV RQ XVLQJ $”IRU FULPH FRQWURO

F(PEHG.LQWRWLROBDPKWORSBBOBRXVEKNLIFRXQWRDL@®OLIQ
LQLWLEZUWHERQRPDMRFURDEVLQFRUSREDWHQREME F WQ WHRV
EURDGHIPHZRONQELWKXDOWLBRQDQNHLILWEHSDODPHZRURNQG

6UL /DQNDEV 'LILWDO (FRQRP\ DJHQGD DUH WZR VXFK LQVW

TKURXWKHVWHSED FKRXQWQV X WHKWWS ROILFMRKHUHQMO XVQ ®H
DOLIQHWEKNGHYHORPRHQWEZKRA®HRYHUQNMWYW FFRRUBASHUWLVH
DQG PDLQWDLQV SXEOLF WUXVW HQDEOLQJ UDSLG VDIH GH

SHIIRQDQ QI DIHP HQW

/HYHUBJHY WILHJIL RERDGO WX FBW6,067 (BRQG$S6 (AWR GYD QRHHMIRL QW
GHYHORSRAH,GWRM IBDEMHNNNQ G D UDW KHKUIDBHYHORSZ6 RXVBK LD Q
UHJLRQDO RUJDQL]DWLRQ

TKHODRI%HQJDOQWLDRMAXY®W L 6 HFRVAFRKWQDOEDEF RQRRIAFRSHUDWLRC
%,067(&DQFKRWKNMHFKQLFDO JRGEHRH)OWQEEWW DO HREGHOV
UHIXODMWRWHMURSHUDKERXKWRLBXE UHJLRRRIQRP&RRSHUDWLRC
636 (&DQFKRWUKNHQIUDVWUXFW X GH PHRRUGRLARDJQ L GRIDVGH [, &7
FRPSXKXEVWVVXFKRKEBEXDRUX®RI%,067(& 6$6LERWKRPSOHPHQWDU
DQGRVW HII MVANAYHYRHP RIWKBHHFRPPHQGRMXWW R QQ@HIGEY SHU
TRIHWWHKMBMAD B YDQWBILINWYRBUHWBHPEWY VWWIIW HH PBIQ®/
SURMHFW EDVHG PRGDOLWLHYVY DYRLGLQJ GXSOLFDWLRQ RI |

D %.067(BDWV[SOLEIOWOXBAFE HQFHFKQRORQWYRYDWIRSI OODU
VLQEWWFHSWRRKHUG[SHUVWRXEHHWRQE7,&RR S H U DAMLSRAD

&RORPEGGHUVRRHAK®RORJ\ MMWLIENQ FIWIRYWHGDQBUHHJILRQDO
DFWER®Q > @ PEHGGDQS$, *RYHUQBROQRNH'QURXBRGHQWLI\
SXEQRR®VH FDIV®EDWR U U LIGRRIK/HFQ G WK ,SLODOULIIDW X UD O O\
ZLWK WKH WHFKQRORJLHY GDWD WDCPHQW UHPLW RI $, JRYH!

E6$6(EEULQNRIHWOIDHAIOD &K XK. MG L0 O G LYHW PDIH S @ G
BUIDQNFPLOSURMHFWSEDWHGHIB¥KVBIGERQQHFWIWDGH IDFLOLWD

,&7TDQBFRQRPRBUI'GRAR/D 6 $6 (& G VJLMWOD O L R BVYINHPD L QW& H

OHYHO RI FRQQHFWLYLW\ LQIUDVWUXFWXUH



+RZHYHWD H[LEWH X FRADANHME S U R P L WLHKIL FROWIH J L RQIBIOK QRO R J\
G UL YFHRQR S H U BVQLH W HF & O BHW KFHU H D R LIRQD W D$, & R U U L7T®R/W
JRUFEEWIKBE6(&OLQNIMWIO UDVWURBRYXVUHERBBEXKKHEVHILRQDO
GDWD IORZV DQG $, IRU SXEOLF JRRG GHSOR\PHQWV

'KLOWMKHS®DWIBURY X®H I&DS O R FDOQMBL i F K QUFFIDIOR OW K& Y H
KLVW R UIIRFFXY®\GO HJDE L J L VDHQ GDINHHIRYHUQBR® B H F WD IQYEL W \
FDSDFLW\ EXVORERHYHUDVKHRS, JRYHUQR YV NAHNAM TXLUH
GHOLEHUDWH HQJDJHPHQW DQG FROODERUDWLRQ

% \D F W MQKU R B PLKV WILHY).L RPGHIF® D Q LOFPXAY K LFED @Y X GLGS O R PIIRW XP V
LQ\S BD F WIHADCLW WK RWH FBWH YAFRUULGRW EBVRBBERFNWOHUDW K
UHJLR@IN®R Y DWW IEDG D AMLAD\U WKIHNRHU X B HV B QMWD BU D P H Z RRUN
H[SHGLWLRXV DFWLRQ

0 XGMDWALDQ QJ DI HP HQW

6RXWXLIF® XQ WKRMNIOFGWLMQOD UG ORBDIRY HU Q DQIFW L D WIKYHH V
81 DQG $, 6 XPPLWYV

&R X Q WIUQMKHO R E®FOX VRKW HQ UE FERRW FHD DR XLW H T X L W B EHWAR
FRPSXM[SRERQW DRG\L FHQYH DXL UHPKIQMO/P S WK HKBLHI)Y HORSP HQ W
HITROUVWYRZHYIBEXVSK LDHEM DJHPHQWMOREDORYHUQRQRHRZ O\
JDLQIQYLEOBGBW G LDERW H D 8 URPAL\QUHR@WW KBID M HD U G LD
KDXRVWWIGH LQHZHOKXDLUWHAKH RETDJW Q HRIBK *S$, DQGV
WKAR QY HRW K , PSDBWP P L\ $ VW KUHH J L ROD®E G VIIFIRG) R P \

L QGLOENGHBVRYSGHDP H ZIRBNW K-HRX WKL FQ X Q WUR & ¥D2 HW K
VWUHQJWKHQLQJ UHJLRQDO FRKHVLRQ DQG DPSOLI\LQJ WKH

$0LJQPHQWQWH U Q W URWDOK D UHRDIDF U RW KBIHR R, WU H 1 O HDF W V
FRPPRQGHUVWWRDWO D QLRPO R EMOSW D FWLEBRUHP SRUWDQWO)
FRRUGLQIHWLRQUIKOURKRW EV L DQ GO REMOWLOBWKEROKE O S
DGGUHVV VKDUHG FKDOOHQJHV 7KHUHIRUH , UHFRPPHQG W

D (QJDJHQYOREDORYHUQDRBMPHRXVEK LSRR OL F\P DAKHRXBIS
UHSUHVH@WSHGOREDDL\WBROSDFRHF XD QFOXREMBXVWDLQDEOF
IDLVYDIBIQ@HF XEIH LMBVX B O0°$GGLWLRKEIDONQHBVYBHPEO\
UHVROXDVWBIREBQUBEKX IXVW LQYLWHKEFWISDUWLFLSDBMYR®RSLQJ
FRX QWA KN REDDO R RXHI W L ,IGPL B O OLR ¥IQFE D % @ L J GBLRXIW K
$VLDERRSHUDAW WX K & EBULQFLBICLK)W HUR S H BB B IQ@LHNMVG

L QF O X VLN XMWV J L RIQDLOV L DW HYMAH BB P O R Q RQDVQH PHUJL Q J
JOREDO JRYHUQDQFH DUFKLWHFWXUH .+




E 6KDSH REDRURWK URBRBK VKL DY O XHW VAR X Q WVUKLRIXIDFAW LY H O\
VKDSHMRENORYHUQEQBHWLFEXPBWDQ SVKHAKD WK FRVHT X LW\
SOXUDOIQ@®ROOHRZWDYHE HIKHNVSHUVSHFRLGEHM D GEHRPLQD QW
IUDPHZRRINADIHWDLUQEQ® FFR X QW CZELIVIMHN L R B8 U L H)RAMH
HIDPSGNULQYY SUHVLGHOQFEDOORI@ SUR LQQR DBWURDIFW K
JOR EIR® V H RV MH W K [ZAKM. 6 HAD Q N V@& D W 11 LAWY S O DAQRV K8HL

6 X VW D L' GIYEO®HR S PRIINOW & KH &' 81(6&%,SULQF L5HFHOPMP HUDWLY H
$,*XLGHOLW KXY WHQOW KMY W H QWRIBRI® Z LQR B H \BW D F WLLAW K36

8. 8%( 6ZLW]HUODEDDGERLOB\GR D Z IR@IWOH Y HFO-RBWRL. O LRI Q
*URVV 1DWLRQDO @DSSLQHVV

FSVHQWHUQBWXPPLYERRUGLDONSIFRPI$QJP SD BWP P LW
,QGRDIHDWLPRSSRUWRGRWWKL FA X Q WURRR U G LVQIOMIRY L WLRQV
R QV K D USHEL R UV WHEBW X OGVMLQ JK, DAL J LMQOIFA® XVQBQA RIS XEARR G
JRIH[DPSOHZRUNLQRXBW KH G I$D6 X P P IMX FBW K RMVRF X VRIG

'"HP RF U D WL 5IHYR X UF,HRUFRQRPHFHORSPHRM*RRGQFOXVRR Q
BRFLUPSRZHUPBDW 7UXVWHIEQ EXPD&DSEWIPO SGLUHBRRD\DWHG
UHJLRQDO LQWHUHVWY &RXQWULHV LQ 6RXWK $VLD FDQ XVt

G 'HHSH@®LODWMUDOHPHQ@WWRHHU WL O DWHWUWIDQ JH PHLQMKY

W HF K QR O R IELFDUHHIED VO O OREHH JLRRHDIUGBUR LQQRYDWNRQ
DZDURYHUQPREHDRAWH[DPSOMWUXFWREBEBUEWWRG®O QD) G
6RXWKUHDORZHUIXPRHO $WRWHUQPRFBIF WS HF EBIG D XWKH L U
DSSURDFK & WHXWIN HMQ &V HWRWHF WS RRLQWG LD .RRHUBRQ

$, )XWXWRHWMHYHORSFRAWGQVWLWXVELRPOBRREHR Y HU Q DWKHIH G
VWDQGDDGEHQGHVSRQEHBOR\PHIPW SE O IDFOLJQPHRRBHUDW LR C
R X J KWWRI [W HVWY &1 R LLOAA H DRIGBK IR WRZ UHVRXQG HWVIR S IFRQ W H[W V
LQF O XX QWL ORRGRBO S W [EVD MRIDL F MHODADQ BQ F O XAH.YBIR\PHQW
IUDPHZRERXWRUHDEM W RGO XVHARD Q GL JL WEIRP S HW HRGRHN U H

L QLW LRDWHDYSHR P S H ORR.GIR@ L W Y B'QN L O Q GQ J LMDIF® XV ERPRL QW
$,"HYHORSIDEHPR X G H @G LH,E MV H IDUFAD OHHFRV \ V IMH®R X W K
.RUHD@V JH WADIOHQ QUK MW XAL WG W H QRVELFDROS H U R (FIXRIQU L F X O X P
GHVLDQ®UDLORGXOH\PEHGGMXHDMSLUDWLRRWOHD G L$D
,PSDFW 6XPPLW ZRXOG WUDQVODWH ELODWHUDO FROODERUI




) 2 SHDWRQDA LQJ 5HI IRQDCBURUMHY DAKH, QGD'$, , P SDPWGXP P LW

7KHP XOWLOB®HUIHP HRXWWNO IDLBRY$SIURY WMEKIQHFHV VWS ORPDWLF
DUFKLWHFWRKRSHUDWEZRYW® UD Q WKIHWIHI K OHR PIROL W P HQWR/
WD QJREKWH R WHKUWHH J LURHQT X IDWBHHVG L FDRVSHICH P H QYWDKW ER ® WYL D Q
QDWLRIMX¥XWLWKMQGED PSDBWPPLIWNMOSODWMRROQJIDIUBLDORJIXH
DQGHSOROXWLRBRWU HEACJIHWRGIHY HOR SB R Q &WJIX O L LKQWHKILG/
SDSHU

,QGIZD B@ WWK$, VXPPEWWZHHBUXD U\ LAHZHOKAKHNH\

W K H PRIW K\HX P P L W, P S D AW @KR F YR/ K R Z F D WWLIBID O ZLRPLS@E& W

$,D F U RVK/UIHHD ODHIR/S GBI QD Q GU R J U HAKW X P P G\WECH.U D WALREEV
RUJD Q DWURXWDHY ZAUNLUQRXSKPDQD S LWLP®R F U D WILAE B VAR ,
SHVRXUFHRYFRQRPURZWR GRFLIRR BFLHQFHIBQGUXVWHG

L QFOXWIHR/QOLHD¥RQVKHQG LRVMNKEPSHWRBQJRIGHIOLEHURWLRQ\
W KWX PP LVRXW DLUE ES RW H RW MWIFGR WP W\E HR IUH O H Y O @FKHHL Y H
BRXWK $VLDQ FRXQWULHV VXUYH\HG LQ WKLV SDSHU

*$, IRU* RRG XVHFDVHUHSRVIWRY

6L Q PH) DYFHR X Q WLLVHWIH J LRWDL R UXWH. JFHD V HW KGIHB P H RM$ , I R U
HFRQRPURZWR®RF LAY HORSWHK®X\P P ISW R Y L\® KMG HIRQJ X\W® R
IRUPDOUMSRVIR¥VRURBRRG%VHDVHVWO RDIWKRQFHSWRBAZRUN
DQ®RRQMUNYGR S W QRKMHH J L RXOF RK R O LMMDIPH ZRRXBE PR Y H
EH\RQGVW B D EQF WSRO HBW D FVWIHFAK® QLR BW S OR\ PIY@WW UL RV
HYDOXWKMMRFLR HFRORPLRWNVKHULR XMMDVHRMWOLEHE®KHVH
FRXQWIUQDHM I X F R VD J U IOFAXXKIHHID O W KHF®XIFHD WFILRVQ YHIQ Y LFQIE
GLVD\PWDBDJIJHP RAKNRFXAR X EGW R G HQ BH.Q\H | DALIDIDV MWK MR O Y H
UHDO ZRWROEKO BP\E U H DV D UBIKES R V IRVERHMSW DFWR BB D OLGDWLRC
|UD P HZ RWRW\K B R/X Q WL RHX\H K LFDD G H U MVKHX O O ORI, D Q B Q V XLWH

LV GLVWULEXWHG HTXLWDEO\ DFURVV VRFLHW\ WR SURPRWH



$, 6DIHW &RP P RQV

7KH/ XPPISWRY LGHWXFSDO W \R BIR W D EDDVK/IXU @ IGJ L 3/@EDW R KB W
FRQVROLWRWAVDPHZRWDMMGEHQFKPDWRDNGYDQBHVSRQWLEOH
GHYHOR DRMGHE O R\ P QW\R X WKLHQ$ , 6 DI HARPPRQRXVE U W
ERWXW H F K QUIF SRV LDARED\R S H U D WIURDPHA FDGNG UH WEKBHJILRQ V
XUJHQMHIR VWDQGD VG LHRBF KD Q LAKALNOH VS HFGALLYGU MBIX ODWR U\
FRQWH[WYV

7K, 6DIH®@RPPRRXGER.OHHQWUKXIBHRGHQ VRMDIHWRROV
DQBY D O X DWOLRRHY RAUKNBWAE HO H Y H UB\FHRX Q WLUWBL R DAY KL DY HWL P H
WKEM\LQFOXIBE W H DVFRRMNIMESWRAUGH J L ROED X DRIRGHEP D OXDWLRC
EHQFKPDERMWFOWOWHDVHX) GFODVVV\WMWHWKDWEB SBSOR\DEPUWRVYV
GLITHUHQWO DN RUWWRQPHBWNL QKHYVHVRXBRSHIQIOM D L O WEK®GIH

&RPPR@WHPRFUDBAAHWR DI HMQ | UD VW WMXFDAIGILHY IQEXNDLAERIQINK W
VWUXJJOH WR GHYHORS LQGHSHQGHQWO\

$W W\R UW K$H 6 DIHE&WR PP R Q@R X OISF L O EWRO W/HE REHMELGRY HUQPHQW
LQG X \DAUBL WIRCF L HWR X GG R YDRG H X VBOMAV | R U P | HWH\V H DAKALKE K

LWDOXDEDG G UHHPHUWIUQYNRMY JDURXWQIDOLFKRRW\QWKHWLF
FRQWHQW DQG WR HVWDEOLVK WKH OHDGHUVKLS RI 6RXWK

&RP SHWCQR ) LDP HZ RNV IRU3 XETF 6 HAVRU
7RHIITHFWIRMBODQGHS GBRV\VW HEPR/X V8 K L DD W LRQWND S LBXL O G

W H F K QOLIEVD B IDUFRW K FBLXLE O/LHFF W RKIM X P P LIS R Y LOBGRS SRUWW R L W\
ODXQFKHJILRRBMRPSHWHQBPHZRWINLORBHEL I LIRODDFOAHUQPHQW
RIILF DDM®M | HWHNWRGVHFLVLRQ FENWPPHZRRXGIE W D BOLWEKH G
OHDUQSMWKZDRWSURFXUHRHIQWLDQSUHIXODWRUVWDQGDUGL]LC
FRPSHW HIDFUL RWRHH J L @ D W LFROGEVQ V XWWKIHRL LL F DIJENK L S SARED N H
LQIRUBHGLVDER%WSURFXUHRMQWXYHQIEROD LPVVHYYIJRULWKPLF
ULVRQGHVLERQWH[W D®HHR X0 DK IROD/P HZRKRIXFORY BH\RQ G

W K H R U HWVQLRFZDOOHVE RHP S K D VE UHD F WILFED@H P H Q WD MRV Q FO X G HV
WUDLPRGXRH®¥, LPSDBVANVPHGWEGULRFXUHPEWWUSPR®HQ J
HYDOXDWSROW®DYLJDHPHUUIUQVOIVE B JRULBMKBWE DBDLYDF\
YLROD V$LIRKYM. RIOHDWDW L | LE D RILRAR X OF&J H DS\ARHU W FEJGIIE H QWK DWW V
RIILFIED@D UDFEURMY HUQRHR@EKLON KD UHGE X ®WA\[S H BV Z Q
IURPFDGHPRRQIS X VIVQUB L WLROF L B RVX GI® V XW HID L DX D OW MR D KQ ¥ K
DQGJHJLR QUHH YDKLWR R U G L QTBW N G OHO LROGWU H VB G\U H WWHHHY

FD S D FFLRAD\V W UDK DWW HIQW P Q6 RXWHKLDRYHUQPWRMWE&HD Y LO\
RQ H{WHUQDO FRQVXOWDQWY XOWLPDWHO\ VWUHQJIJWKHQLQ



* REDCRMERWDWWYH 5 HVHDUFK 1 HVX RN

)LQDOWR G G UMNKWHJLRQEN D VWV K F WXk IBIQED §D FRRQVWUDL QW'
W KEX P P [EW € HX V HVBR D X @k KO R BRIR@ O D E RUBIDWE IRRMN, @K LLVQLWLDWLY
FRXDOBWADOL®B E R U DRWRRJWY HJGH V H IDUFAKH Y H O R SEPHUQUW QV\RKEL\J K
FRVRVFRP S XBVMMHGU D J P H QGADHAGD \B W V HRODAOVG R X VB K L DD W LIRIR\P
VFDOLQJ WKHLU RZQ VROXWLRQV

%\S R R OILRXIQ G D WLHRERDXM E KW WD ER P S X WVBIRZHW K QW W ZRR XIO G
GHPRFUDWIEHNRW K*H R EERX WW R X ©® OFRZP E QD W LVRRR GHYHORS
LQQRY DWK B & VOGB! EY\H X ® WS U DFOU W B MAKIIGI O \VRIHRQ RUHLJIQ

W HF KQROURIYL GHUGLUHPWWLJDIWKHW U D WH VBV V R F L DIVWMAK H
UHJLRQ V FXUUHQW GHSHQGHQFH RQ H[WHUQDO VHUYLFH SU

,QVXPWKRISHUD W LR QFOMI K/HB W L R QL W K&P P IUW S H B WK QDWW H S
LEULGIWRMD EHWZ H-DQV L RO EDWRLB® H J L REIDSRER X VBK L D E V
FROODERUDWLYH $, DJHQGD VKRXOG UHPDLQ SUDJPDWLF LC

% \E X L O GRLQE JL V WULHDIIL RIDMFOX O W L OLDQAVIRVU WX /G R M O RREL\VPUR Q D O
FDSDARWMIKIRY HU Q B GBHHAFIR P S XIAVGH®/ D O MIGWWH J LAD@ R U IH8 D W K
W K D V@ R F DUHID H YI@W R E D QOO X H HAWL DEDOHY H U WIKEXIP P LR
FRQV R OLRYDHVHY R @ FEED WEIR P S X IVGI® D OZHLQIVQ V X KUHH J LIRQ J B V
SDWK WKDW LV ORFDOO\ LPSDFWIXO DQG JOREDOO\ LQIOXHQ
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7TKHLYARXQWUQHRX WK LBVW XGLEVEKISD SHRDPH@M\GLBOULDQND
%DQJOD GHYXKODEHS XO YBIGLVWR Q5 WU WW&IHYHO RR G HROS$ ,
JRYHUQWBEPEPMVURXQGBREQOMWHEBBXWDDQGR D FWILARANWLIDWLRQ
7TKHKDYBQRSSRUWW@EHQ\RW X\BWVVIUHF LS LRHIQWREIR0rHUQDQFH
IUDPHZRUNV EXW DQ DFWLYH YRLFH RI WKH *OREDO 6RXWK

7KLYDSHDW[DPLQWIGHY ROBLBBRV\VVWRHW K HMNFHR X Q WWK HR X JK
QDWLRQLO® W BRYHWY Q DWQFMH Z RUNFQVWLWYRDEPDBVO,I) GLD
HPHUJBIWD OHD GHRD QUHV SHB WEOYHR X Q WH[IKH\DLFR PP R@DW LR QDO
FRPPLWPHQW WR LQFOXVLYH GHYHORSPHQW WKURXJK $,

7KLWR QY H U JRHIQHFBIVW U D WRXQ E DMRBRI@® VYV ERBGBD E RUDBIGR Q
GHOLWBQJIREXOFRERNV¥DO$ QURO X WD R Q% WIORERIG HCRAD R FD O
FRQWHSWR P R WLLQJ X IGULW HE ¥ UW D W.IQQVH U R S bl k) DXECODMNHRIW P H V
PDNLQRLQW LQYHGRPISEMM UD VW UXE&/XFHIQ W LUYH WH. QIE &
LQQR Y DMARRQ VW HRPNVFHR O O D E RWID RIUMINK H OISDUP RQUNBHLR QD O
VWD QG DQG&ON X WED IMKHY RO XRVIRQ EQROU PWVR HH BPWR X VBK LD Q
H[SHULHQFHV DQG DVSLUDWLRQV

+RZHYMKWXFFHVISR X VK L DIRY H U Q BIQIRHAN B ER QP DU UL QJ
DPELWLER®UD JP DVIRAUBW QRIQR PWVEHQLPEEBHLFLILHDBWOLIQHG
ZLWKHYHORSBRRQQRUDQ VW DAKED SHU FR P P VKB H D \R IMRWDX VW H G
GDWRUULIRRIBH F XN\LIF FDWBIW WHKIFQP S UHK HODALFRIQ L \DIFW RR §
DOYXOVH DVHY VW UDWHKIDAL QAP W L BQR R U ZWWHKNJ L RIRLX DQ G

P X O W L OHDQWHDU Bl © HRQ MWHWWHKE H VSO WR U ZD QW K 2\ 6 R X V8 K LIPD Q
GHPRQVWREMWBRYHUQDQFHKRUGW® LQFLREIOHD JP D WLV PLIWQ G
LQFOXVLRQ FDQ EH ERWK ORFDOO\ PHDQLQJIXO DQG JOREDO
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> @P 0Q0 RKDQN $WRADWM5HVHDUK ) HBZ  &HOMUIRUSHVSRME®I$S, &HB$, ,,7 0 DADV
> @,7, $D R} 1 DWRQDGBWOMI\ |RU$ UNILFDQ QM@ HQFH - XCH
KWV ZZZ QWJIRY1Q MWV GHDXOVILBV 1 DARQDO6WDWAI\  |RU$UALLHDO
, QM@ HFHSAE DFFHWHG  6HSWP EHU
> @ IQWM R ( GRPARQEFY DQG, QRWP DARQ 7HKQR®RI\ ,QAD¥ $, SHYROWRQ $ 5RDGP DS W
IINMWAKDIDW 0 DUFK
KWV WRMF SIE JRYIQ : UWBHDG D VSHALIFGRFV GRFXP HQW P DU GRF
SA@ DFFHWHG 6 HSWP EHU
> @ RYHLQP HWR,QAD ,QAD$, * RYHLDQRH* XICGHIHY ( QDE@Y 6DIHDQG 7UKWWMG S,
, QQRYDARQ 0 LlOMM R ( GBPWRQEFV DQG, QRWP DAWRQ 7 HKCREI\
KWV WRMF SIE JRYIQ : UWBHDG D VSHALIFGRFV GREXP HQW @RY GRF
SE DFFWHG 1 RYHP EHU
> @ LMGBHIVRDO D 3LIRWFARQ 5 XV
> @ P @Q0 RKDQW DQG 6 KDINIDW 6 DKX , QUDE$GYDQFHRQ$, SHIXOMRQ &DUHIIH
( QGRZ P HWRU, QMUDWRQCCBHDFH - 1 RYHP EHU
KW8V  FDURHI LHHQGRZ P HQARWU  UIRVHDURK LQEDV DGYDQFH RQ DL UHI XOMRQ' @QJ HQ
DFFHWHG 6 HSWP EHU
> @ RYHLDQRH* XIGHIHY Q
> @ RYHLP HOAR ,QED ([ SODWRY 1 RM 3URSRVHG $P HQGP HOW VR WH , QRUP DWRQ
THKQR®I\ |, QMP HADY * XIGHICHY DQG" L IMBAD HAD ( WIFV &RGH 5XBV 1Q UHHDWRQWR
 QMHWFD@ JHHDWMG IQRWP DARQ 0 LOMM R ( BPAWRQFV DG, QRWP DARQ 7 HFKQRBI\
2 RREHU DFFHWHG  1RYHP EHU
> @EIG
> @IQWM R (GPARQEY |, QRWP DARQ7HKQRBI\ | IW IREXWADQG KWK HQGFRP P RQ
FRP SXWQJ |DAOV 1Q SOFH , QAD DOVWHWNR OXQFK W RZQVDIH - VHRXWHIQAJHRXV $, P RGHDW
DI RUEDE®!I FRWIWRRQ 6KUWL$WKZ I 9DWKQDZ  3HW , QRUP DWRQ YoXUHDX -DQ DFFHWHG
1RYHP EHU
> @GHHIYHYONR ,QAD ) WP HZ RINIRUS HVSROME®! DQG ( WIFDQ) QRE®P HOAR $ UAILFIDO
, QM@ HFH )5(( $, &RP P MWWH5HSRUW $XIXW DFFHWHG 1 RYHP EHU
> @&05 (WIFDO XIGHIOHV IRU$ SSTFDARQ Rl $ UAILFIDO QM@ HOFH 1Q %4RP HAFDCS HVHDURK
DG+ HDOMFDUIH 0 DUFK DFfFHWHG 1 RYHP EHU VWHDOR ., &0 5 LHBDVHV WH
FRXQAI & | WMAWIFDQ) XIGHIDHV IRUDSSTDARQRI $, 1Q EIRP HAFDOHVHDURK DQG KHDOKFDUH
TKH+IQGX 0 DK DFFHWHG 1 RYHP EHU
> @IQWM R (GPAWRQEY |, QRWP DARQ7HKRBRI\ 7IDQMRWP 1) ,QADZIW S$, 2YHU
1 FURUH LQYRWR HOWV * 38V SRZHUIQ) LQFOMYH LQORYDWRQ 3UHW, QRWP DARQ
YXUHDX 2FW DFFHWHG 1 RYHP EHU 6HHDOR6XIDNWKD 3 <, QAD$, 0 WMMRQDEGV
P RH* 38V H SDQGV FOOMWMUEH RQG XQWE( 7 * && YID 7KH ( FRQRP LF 71P HV
$XJ DFFHWHG 1 RYHP EHU



@,. RWKD ,QEDS, ' DAVHW3OWRWP DFFHWHG 1 RYHP EHU 0 IQMAM R ( BPARQEV
, QRWP DWRQ 7HKQR®I\ <0 HW MXQFKHVS$,. RVKD D VHRXUHG SIMRWP WDASLRYIGHY D
UHSRWRY R GDVVHW P RGHY DQG XVH FDVHV VR HODE®I$, LQQRYDUWRQ (E3UHW, QRIP DARQ

9XUDX 0 DUK DFFHWHG 1 RYHP EHU
> @ IQVW R (GPARQEY ,QRWP DARQ7HKQR®I\ «, QADE&RP P RQ&RP SXW &DSDAW
&URAHV *38\6 3UHW,QRP DIRQUXUDX 0D DFFHWHG 1 RYHP EHU

YXITQ]) , QADE) RXQEDWRQDCH, 0 RGHY 1, QADS, , QQRYDWRQ, QUWDWYH ,QAD$,  -DQ
DFFHWHG 1 RYHP EHU

@,QAD$, $SSTDARQYY" HYHBRSP HON QUWDWYH 1, QQRYDWRQ &KDBQIH IRU' HYHBRSP HOARI $,
6ROMRQ ,QADs, 0 M MRQ DFFHWHG 1 RYHP EHU
> @1L$66&20 $, SCRSMRQ, QCH KDV EHHQ UHBDVWHGE\ @DWHRP DFFHWHG RQ
1RYHP EHU
> @,7, $DR] $, IRUIINMW/AKDIDW7KH 2 SSRUMQW | RUS FFHBADWG ( FRQRP LF * URZ W
5HSRUNVG HSWP EHU DFFHWHG  1RYHP EHU
> @ IQWM R (GPARQEY |, QRWP DARQ 7HKQR®RI\ «, QGDWR KRW, ,P SDRN6XP P MIQ
) HELKDY IRPAMQI RQGHP RADW QY $, VR VROH UHDOZ RUG FKD@QJ HY DARLRW VHRARU A
SUHW, QRUP DWRQ %XUHDX -XO DFFHWHG 6 HSWP EHU
>  @RP P IWHRQ) RIPP XOWY D6WDMI\ IRU$S UNIHDO QM@ HFH &) 6%, $UMIHDO
, QM@ HFHIQ6 W/ DQND : KW 3DSHU 0 IQWM R 7HFKQR®I\ 0 DK
KW8V P RWRY® DAMHWV 1BV $, . KIWM 3DSHU 0 DK
F DD | DG E GSGE DFFHWHG  6HSWP EHU
>  @RP P IWHRQ) RPP XOWY D6WDWMI\ IRU$ BNIFDO QM@ HFH &) 6%, 1 DARCQDCSH,
6WDW\ IRU6UW/ DQND ' WDIW 0 IQVWM Rl 7HFKQR®J\ 6U/ DQN\D - XO
KWV P RMRY® DAHWV |GV 1 DARQDES, BWADMI\ BIRUBS UB/ DND

D F G D DEF HG SE@ DFFRWHG  6HSWP EHU
> @1DWRQDO LMW FRQRP\ 6\WDWAI\ * 01QWM R 7HFKQR®J\ 60/ DQN\D 0 DUFK
KW8V PRWRYO®OI DAMHW 1BV 1DARQDO ' JIWO  (FRQRP\ 6 \WDWA\ 6
w / DQ\D EF HE G FG EE HEI SG DFFRWHG  6HSWP EHU
> @&)6%, Q
> @HIRQDO DB3IIRMAMRQ$SAFMR R 6UW/ DQN\D
> @&\ EHU6 H-XUW U@ 6W/ DQND 1HMP LSDNIZ DVDP <&\ EHU6 HRXUW A@MR EH HDRAMG
WIURXJK 3' 3$ DP HQGP HQME7KHO RWQQ] -XQH
KWV ZZZ WHP RQIQJ I DUAFBV <. $EX9; 3 $ZV SO ES8P QDFFHWHG 1 RYHP EHU
> @IIQWM R 7THKQR®RI\ 6U/ DQND 1 DARQDCR\ EHUS HFXUW 6 WDWAJ\ RI 6 UL/ DQN\D

KWMBV ZZZ FHIWRY®I ZS

FROMQNVXSERDGV SRTHHY 1 DARCDB&\ EHBS H-XUWB6 WDWAT\ BRIBG UL/ DQND SA DFFHWWHG
6 HSWAP EHU

@) 6%, Q
> @EIG



> @EG  WHDORSQWG1DWRQY* HQHDOSWHP E® 6H] Q) WH RSSRUMQWHY RN VDIH

VHRXUH DQG WKW RUM\ DUAILFLDOLOWATE HQFH M VP V | RUVXWWILCDE®! GHYHBRSP HOW* $ 5HV
0 DUFK

> @[IRG, QUKW * RYHQP HOAS, SHDAQHW, QGH 2[ IRUWG, QUIKW

KWV R IRGQWKWFRP DLUHDAQHW DLUDAGHW IQGH  GRZ QBDG LHSRUV DFFHWHG

6 HSWP EHU

> @ DQ\D* RYH.QP HOM®XG /* & KWBY QF JRY Ol 2 QIOH* RYHLQP HOAS HUMERV

7HP SRIDU® ' IMKXSWG' XHVR/ DQND* RYHUP HOMBXG2XWIH ' DO 1HZV  2FW

KWBV ZZZ CDOQZVO DGP 1Q FDWIJ RUHV EUDNIQ) QHZV RQIH

JRYHUP HOMWHXYEFHY WP SRIDUO AMXSWIG GXH VR OQN\D JRYHUP HOMFBXG RXMWH DFFRWHG
1RYHP EHU

> @)6%, Q
> @&)6%, Q VHHDOR 0 UWD 6LIWL$L/ DXQFKHV) LWAM YHUBLOKDD DQG 7DP 1O DUIH
/ DQIXDIHO RGHME/ DQN\D7 DOV 1RY KWBV ZZZ OQNDWROVFRP SRWWLJILLL DL

OXQFKHV [ LUMHYHU MCKDD DQG VP LOOUWH @QIXDIH P RGHY DFFHWHG 1 RYHP EHU

> @)63%, Q

> @)63$, Q &RP P MWHRQ) RIPP XOWQ) D6WDMI\ |RUS VAIFIDO QMM HFH &) 6$,
1 DARQDCH, 6WDWU\ IRU6W/ DOND+ $QQH HY 0 IQMM Rl 7HFKQR®I\ 6/ DQND -XO

SDUH  KWBV P RGHJRY® DAHW ILBV 1 DARQDES, BVADMI\ B QQH HV

D D HFE E D G G@H | SADFHWG 2RREHJ

> @&7$ «&7$ *26/ &21 4&%6 E &7$ KWBY ZZZ PO SIRFXUP HQW
QRAFHV IFVD JRVOFRQ TFEV DFFHWHG ' HAHP EHU

> @6W DQ\DSBGEIH  ELARQ XSHAV | RUUHVHDUFK EHVE HHQ Y GEKDE WDFKIQJ V DQG DUAILELDO
IOM@HH 70PI0 XDWEDQ 0D KWV ZZZ \BP IOXDUEADQFRP FROMAWML
OQ\D SBGIHY  ELARQ KSHAV URVHDURK. EHVE HHQ EXGEKDV WDFKIQIV DQG DUMIFIDCDFFHWHG
2 AREHU

> @&)6%, Q

> @,87$ DSSRONS$GYMRY &RP P MWHRQS$,+ ' DI®)7 0 DUK

KWV ZZZ IWDI ILRQASDIH ,&7$ DSSRIQM $GYVRY &RP P MWWH RQ S, DFFHAWHG
2PRREHU

> @ RYH.QP HOAR WH 3HRSGXESHSXETE Rl 9DQI@GHWK * 35% ' UDIWL DWRQDCS UALELDO

, QM@ HOFH 3RTA &7 IYMRQ 0 IQMWM R 3RW 7HBFRP P XQEDWRQY DQG, JRWP DARQ

7HRKCREBU\

KWBV W5 SRUBQIRY EG MWV GHDXOVII®N 11BNV IFVE SRUBQIRY EG SDIH  F DB B
BEEHBI EG | '"WDW 1DWRQDBS,B3RIAB SA@ DFFRWHG 6 HSWP EHU



> @ RYHULP HOARI WH 3HRSGIE5HSXEQF R YD @GHWK 60 $57 %QJ @GHWK 9IMRQ

&RQFHSVWRI D 6 XVWRIQDE®!" HYHBSHG &RXQM  ( QHUI\ DQG 0 LHDGS HVRXUFHY' IIMIRQ 0 LMWL

R 3RZHU (GHJ\ DQG 0 L.QHIDE HVRXUFHY

KW8BV HP UG SRURQAIRY EG MWV GHDXOMLBV 1BV HP IGSRWQJIRYEG SDOIHE G BG HB

BE BIFH DHDG60$57%QOGWKIIMRQ &RFHSWRI D6 XMRIQDE®! HYHBRSHG&RX

QM SG@ DFFHWHG  6HSWP EHU

> @ 35% Q

> @EIG

> @EIG

> @< DIl SIRWPARQ JRYHLCDORH RUGELCDORHY VR HOVXUH HITHPWYH J RYHLQDORH SUYDR R

AW HVEDWRE %0Q) @GHWK 6 DQIEDG6DQIWKD 2 FW

KWBV ZZ7Z EWQHZV QHNVQHZV DFFRWHG 1 RYHP EHU VHH DAR 0 G =DKIGXU

5DEEL @&/Q) @CHWKE 3HIRDO D 3UIRWIRWRQ 2 WELQDOFH NH VENHDZ D ME7ZKH' DO 6VBU
2RV KWBV ZZZ WHDOWRUHWMFK WRUXS QHZV EDQI @GHWKYV SHI/RQDOGDW

SIRWRWRQ RUGEQDOAH NH VINHDZ DV DFFRWVHG 2RVREHU

> @ 35% Q

> @ HH 1 DARCDG VINHKRGHU&RQUXOIRQ + HB VR $\WHW $, 5 HDACHW 1Q YD) @GHWKe

%I @2 XVIBRN -XO KWV HQEDQIORXMBRNRU QHZV DFFRVWHG

1RYHP EHU 6HHDOR81(6&2 $, IRUS@6KDSIQ %DQ) @CGHKE) XWWMIUH Z IW ( WILFDCS,

0D KWBV ZZZ XQWVFRRU HQ DUAFGN DL DOWKDSIQ) EDQIOGHWKY I XWIH HWIFDODL

DFFRAWHG 1 RYHP EHU

> @35% Q

> @QEG

> @ XEP DUCH 1 HEZ RNV <DOQI @GHVKES XEP DUCH 1 HVE RNV

KWBV ZZZ VXEP DUCHHY RNV FRP  HQ WIDMRQY DMD EDQI@GHWK DFFHWHG 2 RVREHU

> @ XP D 3DXO<6\WUIN OXQFKHY 1Q D] @GHWK VR ERRWNILHIDE®! LOM QHADFFRVES HX\WALY/

0D KWBV ZZ7Z WKW FRP EXMOHW P HAD WIBFRP  WBUIEN OXCQFKHYV EDQI @GHWK

ERRWMHIDE®! LOMIHNDFFHW DFFRAVHG 1 RYHP EHU

> @ RUGBUDOON <, QAYIGXDY XMQ] WH, QMHN R SRSXOMWRQ (EB: RUG' HYHRSP HQWV

,QAMDRY ,71(786(5=6 KWV COWMZRUWEDNRJ IQEAFDWRU,7 1(7 86(5 =6"

GMDIWRQY % DFFHWHG 1 RYHP EHU

> @OQOGWK 5HVHDURK DQG ( GXFDWRQ1IHEZ RN %3H(1 <+ LK 3HJRUWP DQFH &RP SXWQI E

%H(1 KWBV ZZZ EGHYQQMEG VHIMFH KK SHIRWP DQFH FRP SXWQJ DFFRWHG 2 FREHU

> @B1(6&2 *%DQYOGK OXQFKHY CDARDGH, 5HDACHW $WHWP HONB HSRUWWR J XIGH HMIEDO
LOFOMYH DQG KXP DQ FHOMHG S, JRYHUDQRH 81(6&2  1RYHP EHU

KWBV ZZZ XQHVFRRU HQ DUAFBN EDQIMGHK OXQFKHY QDARGDODL UHDGIGHW DWHWP HQW
UHSRUM XIGH HWIEDOIQFOMYH DQG KXP DQ FHOAMG DL JRYHUDQRHDFFHWHG ' HAHP EHU



> @ RYHUQP HOAR WH) HGHDO HP RAUDAE 5HSXEQE RN 1 HSDO 1 DWRQDCS UAFLDQ QM HFH
3RIA % 0LV R &RP P XQFDWRQDQG, QRP DARQ 7THKQRBI\  $XIXW

KWV P RAMJRY Q8 FROMQW QDWRQDODUADADOIQM@IHQFH  DFL. SRR
DFFHFWHG ~ 6HSWP EHU

> @ RYHUOQP HQAR 1 HSDO' LJIVBOL HSDO) WP HZ RN '1) GDIWO QW R

&RP P XQFDARQV DQG , QRWP DWRQ 7HKQR®I\ 211IFHRI WH* RYHUQP HOARKIH , QRWP DARQ

2 11IFHU 1 HSDO KW8V JIZP VA RMHJIRY (B P HAD SEABXSGRDG GQB¥MM HE SE@ DFFRWHG
1RYHP EHU

> @ ISDNO DKDW' DVDUDW 1 HXSDQH DQG 6 DMHE . XP DUSKUHWKD ¢ &UWEDY( [ DP IQODARQRI

1 HSD@Z 1 DARQDGH, 3RIR 6: 27 $QDOMY DQG 6\WDWMI IE 5HRP P HQGDWRQV IRU

6XWRICDE®I$, , QM) IDWRQE 1 HSDO RXUQDCR! 0 XGMAMVAS@DY 5 HVHDURK

KWBV ZZZ QHSVRAQIR LQGH SKS QW U DUAEG! YIHZ DFFHVHG ~ 6HSWP EHU

> @EG

> @XXVKRWMIZP 3RXGHO<1 HSDGBBRIFHWR XVH$, |IRUFUP HFRQARCE7KH . DWP DQGX 3RWV

) HELKDY KWBV  NDWP DQGXSRWIFRP  QDWRCDO QHSDOSRIFH VR XVH DL IRU

AUP H FROAMRCDFFHWAWHG 2 RVREHU

> @HHS$ &RP SUHKKHOMYH6WG RQ$UMIFIDO QM@ HOAH ' L1 1M2Q QUDWAKRMH DQG' DD

3RIFIHV Z IW 5HRP P HQGDWRQV IRU3RIR VR 6WHQIWHQ'S$, ( FR WWP 1Q 1 HSDO ) DFHW

7THKQR®RIJ\ ' ' 1HSDO ) HEWKDU KWBY ZZZ G GQHSDARU ZS
FROMQNXSBDGV $, 6O 3RIA ,QUDVAKPWWH ( QI SA
> @HIXOMRQ (8 R WH ( XURSHDQ 3DUIDP HMDQG R WH&RXQACR $SUO

RQWH SLRMPARQ Rl QDVWUDCSHYRQY Z I UHJ DUG VR WH SLRFHVWIQU RI SHWRQDOGDV DQG RQ WH
IUHHP RYHP HOAR VXFK GDWD * HOH.DO DViD 3URWIPARQ 5 HI XOMRQ

> @QMODWRDOTHBFRP 8 QRQ 0 HDVXUQ) GLIIVBOGHYHERSP HQW) DFW DQG ) LIXUHV + ) REXVRQ
/ DQGBRANHG' HYHBSIQ) &RXQMHY ,78 ' -XO KWV ZZZ WK IQVKXE SXETFDARQ '

1, &7B0 DFFFWHG 2 PREHU <L HSDAP SIRYHV WXV 1Q GLJ MO

FRP P XQFDWRQ P DWKHV GIVHOE , 78 LHSRUELHSDR7HBFRP  -XO

KWV ZZZ QHSDOMBFRP FRP QHSDOIP SLRYHV WXV 1Q GLJIMBOFRP P XQFDWRQ

P DWKHV GIYHOWX UHSRUAKW COFFHWHG 2 PREHU

> @DKDVQ

> @ DURM DP IFKKDQH 6 DIHIXDUEQ) 1 HSDOZ QL MEAXWIHET7KH . DMP DQGX3RW  $XJ
KWBV  NDWP DQGXSRWMFRP  FROP QY VDIHIXDUGEQ) QHSDOV G VBOIXVMUWH

DFFHVWHG  2PWREHU

> @ KH( GPARQE 7 IDQVDRARQV $FW 0 DKDWQ

> @DPIFKKDH Q

>  @KH, QAYIGXDCBUYDR $FW 1 HSDO

> @IQVW R ,QRP DMIRQDQG&RP P XQFIMRQY  * RYZHK $JHQR  %4<O0EQ 1 DARQDCS,
6\AWDWA\ 2 AREHU KWV WK JRY EWZ S FROMQAXSEDGY 1 DARQDOS,
6\WDWU\ SA DFFHWHG ' HFHP EHU
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> @ QWG 1DIRQY' HYHBRSP HMBWRIWDPPH  * RYZHAK $JHQR %<XWEQ $ UMLFLDO QWM HOFH
5 HDGIGHW $\WHWP HOW'S, 5$ YKXVEQ 81' 3 - DQXDU
KWBV ZZZ XQGSRU VWV J 1BV JWINH - LBV
DIBUHDGIGHAWEDWHWP HQBEKX\VEQ SG DFFHWHG  6HSWP EHU
> @ RYTHKS$IJHR Q

> @EIG

> @ RYTHK$IHR %X\WEQ ' LIMCGEWDOWI\ £ «, QM@ HOMAKXWRQ 0 D

KWBV WFKJRYEWZS FROMANXSBDGV * RY7THKB LI MEBSWDOMI\ SE DFFHWHG
1RYHP EHU

> @EG

> @ RUBIYOQN , QAYIGXDY XMQJ WH, QMOCHV R SRSXOMRQ © RUB' HYHBRSP HOW
,QAFDRY ,7 1(7 86(5 =6 KWV GDIZRUGEDQNRU LQAFDRU,7 1(7 86(5 =6"
®OMRYY 9% DFFHWHG 2 AREHU

> @LH GXHMZ D1 * RYHUGP HOWV DB &HQMU %<XVEQ KWBYV 777 QH GXHWIZ DJRY EW!
SIHEG  DFFHWHG 1RYHP EHU

> @IIIFHR WH3UP HO LOWMU %XVEQE  WAHAXUY (FRQRP IFSRDGPDS [ 1 DWRQDO
( FRQRP [E 9IMRQ KWBV _ZZZ SPRJRY EWDSL XS®DGV SOV GREXP HOW

SGE DFFHWHG ' HAHP EHU

> @,5% Q

> @,,7 V& &KISKHQ5LISHO( QDEQQ D6RAHW (P SRZHUQ) D1DWRQT &DMHEWG. 1,,7
$SUO KWBY 7277 QNWFRP DXWRUQ] ' REXP HOWV &DWH 6WAHV &KISKH) 51 SHOBA
DFFHWHG 1 RYHP EHU 7KXNWQ=DQISR $QDFFRXQAR WH1X EQ&KISKHQ5LISHO
SURMPETKH%OMIQHVH 0D, KWV WHEKXVBOHVH EWDO DFFRXQAMRL WH QX EQ
_FKISKHQ W] SHOSIRMFW DFFRWWHG 1 RYHP EHU

> @,5% Q

> @QRWP DARQ &RP P XQFDMRQY DQG 0 HAD $FW

> @,5% Q

> @AMQ&RP SXWAJ, GHGHONBHVSROWH 7HDP %4&,57 KW8Y  EWWWNEWDERXWXY  DFFHWHG

1RYHP EHU

> @l DWRQDOBVIMEY 9XUHDX 1 DARQDO DV * RYHL.QDQFH ) LDP HZ RIN AKXVEQ 5R\ DO

* RYHLQP HOAR! %<KXVEQ - X® KWV 777 QE JRYEWZS

FROMOWXS®DGY GB BXSBRDGY 1$6 )18/ IRU: (%SG DFFHWHG 1 RYHP EHU

> @R DD RGHEY $XWRUW %<KX\BQ * XIGHICHVRQ' DW3UYDR DQG' DV 3LRMPURQ

> @.,7, $DRJ 1DARCDCBWOMI\ |RUSUAIFIDO QM@ HFH - XCH

KWBV 777 QWJIRYIQ VWV GHDXOVIIBV 1 DARCDO6WDMI\ |RU$UNIFIDO
_OMMHOFHSE DFFHWHG 6 HSWP EHU
> @)6%, Q

0+



> @35% Q

> @,5% Q

> @PHIFDES, $FPARQ3MQ 7KH: KW +RXWH -XO KWBY 777 ZKIWKRXWHJIRY ZS
FROMANXSERDGV $P HUFDV $, $PWRQ 30QSGE DFFHWHG 1 RYHP EHU SDJH

> @&)6$, O * 350 Q

> @)6$, Q * RYHUOQ $, 6U/ DQNDELH W LI IVBO7 XUQQ) 3ROV 7KH 6XQED:
7P HV 6HSW KWBY 7277 VXA WP RV D HGXFDARQ JRYHQQ) DLW OONDV
OH WA VOO Q] SRIONV KW COFFFWHG 1 RYHP EHU

> @ UDQVDARQIRU( FRQRP IF &RIRSHIMRQ DQG' HYHBRSP HOWRIE\ FRKHUHQFH IRU
VXBIQDE®! GHYHBSP HORE2 (&' KWBV  ZZZ RFGRU HQ WRSIEV SRIF\ FRKHHOFH [RU
VXVMBIQDE®! GHYHBSP HOAKW COFFHAWHG 1 RYHP EHU

> @HKXOW6* DQG$CEER3 ¢ HSWH' HYHBRSIQI $, DAKH' HMP HOAR WH* GREDOE RXW. "
+RZ D) RFXVRQ5HVSRQUE®!' DWD5H XVH&DQO DNHD' LIHHQFHE7KHO HAXP ' D3RR
R 2FW KWBY PHAXP FRP GDW SRIF\ ZH DIH GHYHBSIQ) DL DAMKH GHMP HOAR

WH JEEDOVRXW KRZ D IRFXV RQ UWVSRQUE®! D LH XVH  1G DFFHAWHG
1 RYHP EHU $SQIHRIDBUR7RP D « KHO$, ' RAVQEB QGHIMIQG<RX $ 1HZ ) RIP R * GEDO
, GHTXDOWE2 SIQRQ 8QGDIN -~ $XIXW KWV  XQEDINRU RSIQRQ DL

OQXDIH IQHTXDON DFFHMWHG 1 RYHP EHU 6 RXLRMIAF KRVK 3LDQDY 1 DU DQDQ 9HQNW

6DQUQD* DX\VEP 6KRP IU: IORQ  $\ MD&DMNDQ ¢ R* HOHDWYHS, 0 RGHY 2 XV8XW-DUP Z KIBi

5HSUHVHOWY 1RQ : HAWMQ&XAMUHY ( YIGHIFHIRP $ &RP P XQW &HOMUHG $ SSURDFKE- XO
KWV DJLYRU KW O Y DFFHWWHG  1RYHPEHU

> @[IRG, QMKW Q

> @ W/ DQ\DE1 DARQDCS, 6WDWMI\  |RUH DP S®! UHFRI QL) HV WDWEDVD FRX@ EH GIYHLDI HG DV D

DM LIF DAWHWDQG FRP P W VR WH GHYHBRSP HOAR! D GDVID \MWDWAJ\ DQG J RYHUQDQFH I LDP HZ RIN

R « UHVSRQUE® LGFUHDVH WH YROP HDQG TXDOW R $, UHDG. GDVD DAHW »

> @\ EHUBHFXUW %@ 6/ DQ\D

> @)6%, Q

> @ 35% Q

> @ H{G,QED$, UNIWP HZRW VD VDFDGP IE $P @Q0 RKDOW ( FRQRP IE7IP HV -X®

DYDIME® DAHARCQRP LFWP HV 1IQADWP HV FRP WK DUALIHDOLOM@I HOFH QHHG 1QGAD DL UWN
[WDP HZ RIN DUAFBMKRZ FPV'ILRP PQGUJ

> @IV R ( GBPARQFYDQG, QRP DARQ 7THAKQRBI\ 0 HW $GYLMRU HLR

& EHUDZV GDMG 0 DK

KWV ZZZ PHW JRYIQ WIME XSGDGV | H D FFOF DDHSA
DFFHMHG 1 RYHP EHU

> @IQVM R (BPARQEY , QRWP DARQ7HKQRBI\ 6 HBFWMG 3LRWFW | RUS HVSRQUE®!$,
WHP HG 3LRWFW XQGHU6DIH  7U\WWG$, 31aDU , QAD$, 0 MRQ 2 FREHU

KWV ZZZ PHW JRYLQ WIME XSBDGV HEI GH HEF D | SG
| DFFHMHG  1RYHP EHU



> @XEQF 6\ WP V$ QDOWDOKHOAH , QGD 7DNHVWH/ HDG ( WEEQWKIQ) WH , QADS, 6DIHW

, QMMM | RUS HVSROME®I$, , QQRYDURQ $SUO

KWBV SWDJRYIQ &0 6 ZHE VWV GHDXOVIIBN SXEGFDARQ ,QAD 7D\ WH  /HDG
(WEEQKIQ)  WH  ,QaD$, 6DHV QMM IRU S5HVSRME® S,
, QQRYDAWRQ SG DFFHWHG

> @ RUB3RSXOMRQSHYIHZ ( Q@K 6SHONQI &RXQMHV

KWV Z RUBSRSXOMRQUHYIHZ FRP FRXQM WDQNQIV HQI @K VSHDNQI FRXQMHY DFFHWHG

1RYHP EHU

> @HW,JRP DARQUXUDX @&+$6+,1, 7UDQMRP IQ) 0 DKD. XP EK WURXJK 0 XGMIQI XDO

, QQRYDARQ 1 8 QU\ 1QJ , QADE/ IQI XIVAF ' LYHMW(ED LOMM Rl &XEUHDQG 0 LOVM R ( BPARQEY

,QRWP DARQ7THKQR®RI\ - DQXDU
KWV ZZZ SIEJRYIQ 3UHWSHBDVH, [P H3DIHDVS] " 35, DFFHWHG 1 RYHP EHU

> @)6%, Q

> @ RYTHKSIHR +$XVRP DAE' |RQINKD ( QIOK 7WDQMDMRQ 6\ WP~ 9DFNJLRXQG 1/3
SRURO YW KWBYV QG WHK JRY EWEDANI URXQG DFFHWHG 1 RYHP EHU

> @ XED6DCREDU « $ORUMP LF %DV DQG, W, P SDPWRQ 0 DU LQDOMHG &RP P XQUWH ' LIVEO

" HHQGHYW 1HERWN 6)/ & 1Q KWBV GQME 1Q ERI DORUWP IF EIDV DQG IW 1P SDFW
RQ P DUILCDA HG FRP P XQUWAY DFFHWHG 1 RYHP EHU
> @& Q

> @LHSDOTHBFRP P XQEFDWRQY $ XWRUW ) IQDCEHSRUAR! , P SDRAS\WHWP HOAR! %4 RDGEDQG

&RQUHAWMW IRUL7$ . DMPDQGX ) HELXDY

KWBV QBJRYQS XSBDGV FROMQV )IQDO  5HSRW R ,PSDRW  $WHWP HQW

R RDGEDQG  &RQUHAWMW IRU17$ SG DFFHAWHG  1RYHP EHU

>  @51(DVD 7RZDWGYD5HDOME $, 3RTF\ IRUSW DQ\D ' IVFXWIRQ3DSHU 5DP DL

%DQGDIDQD\ DNH - 9LLHQ' LDV - DQXDU KW8V Q@OQHDMD QHWZ'S

FROMQWXSEDGV /,51( DVMD 7RZ DWBV D SHDDME $, 3RIA IRU6W./ DQ\DSG

DFFHFWHG 1 RYHP EHU 6KDGP D6KDINK < KDL $, GIGQWAGHHG WH IQM.OHW , QGIDQ

WBUMSV KDYH DQDQVZ HUEOD IQN - XO® KWBV ZZZ QHP IQAFRP  FRP SDQHV DLEHW

WEUMSV VP DUMU FKISV FKICD XV JSX QVIGID KDUEZ DIH QGHADVHP L LOMOVHP LIFRQ IDEGW P RGHO

FKDWSWIHP LQL KW COFFHWHG 1 RYHP EHU

> @XVHP DFKIQHV <1 HSDDS$XVRP DWE 6 SHHK 5SHFRIQUWRQ 1HSDR$65 (O HAXP ' HF
KWV PHAXP FRP IXVHP DFKICHY QHSDQ DXVRP DAE VSHHK UHFRI QUWRQ QHSDQ DWJ

FG HFDFHWHG 1RYHP EHU

> @R)6$, O *350% Q
> @35%Q $,5% Q
> @.,5% Q ' UMIBWDMI\  Q



> @ QWG 1DARYY' HHRSP HMBRIWDP P H /KXVEQWDIQV Z RP HQ FAMIOHIYDQW \R BDG
JHQGHU IQFOMYH G MBOADQMRP DARQEES 1' 3 %4O0MDQ - XCH

KWBV ZZZ XQGSRU EKXVEQ WRUHY EKXVEQ WDLQV Z RP HQ FLYIOVHYDQW GDG JHQGHU
LQFOMYH QLI MIOWDQV RWPP DARQDFFHWHG 1 RY

>  @&)63%, Q

> @ RUIQABQRH WH%DQI @GHVK JRYH.QP HOAKDV SUIRSRVHG HABEQKIQ) FHOAMHVR! $,
UHVHDUFK IQDXIXUDWQJ DQ$, 5HVHDURK KXE XQGHUWH 8 * & DQG LOWIQGY VR HQFRXUDI H UAVHDUFK
DQG LQYHWR HONIQ$, WIURXIK W LCFHQAYHY

> @ RUIQMIQRH %X0VBQE* RY7ZHK $JHQR DIP VR SDUHUZ W $, WBUAXSV VR HABEDAK DQ
$, OE \R EXIQ GFDCFDSDAW

> @QAD KDV DFKIHYHG D FRP SXW FDSDAW RI *386 ZIWRYHU,15 &U

DARFDWG VR WH , QA0S 0 MMRQRYHU \ HDW VHH3UHW, RWP DARQYXUHDX <7 DOVRWP LQJ

,QADZIW S, 2 YHU FURUH LOYHWR HOW * 38V SRZ HIQJ LGFOMYH IQQRYDMRQE
2 AREHU KWV ZZZ SIEJRYIQ 3UHWLRW HELY DVS] "

IG 1RM G ORGXBIG DFFHWHG  2RREHU VHHDOR $EKIMKN' H

*RRIGIREXGD  EQ$, COWKXE IQ, QADEW®R 2 FREHJ

KW8V ZZZ EEFFRP QZVDUWAFGN F \]H S MDFFHWHG 1 RYHP EHU VHHDOR

' HSDUR HOAR 6FHQFH  7HFKQR®J\ ' 67 <1 DARQDOBXSHUERP SXWQJ 0 DMMRQE

KWV GWIRY 1Q QDWRCDOVXSHUFRP SXWQJ P MMRQDFFHAHG 1 RYHP EHU

> @/ DQND KDV HP SKDV] HG RQWH QHHG VR EXIQ « EXIAS D VXWLQDE®! DQG DGYDQRHG'$,
OQGVFDSH HQVXUQI WDW6 UL/ DQND FDQ GHYHBS KRP HILRZ Q$, VROMRQY DQG H SHIWA  VHH
&) 6%, Q YD MGHVK KDV DOR RXAMICHS W YIMRQ VR GHYHRS « QDARQDCFRP SXWQJ SRZ HU
QMMEXWG FBXG\V WP V' DQG LOMURSH.DE®! DSSTFDARQS  VHH* 35% Q

> @ RUH DP S®! 1 HSDOHIHV KHDYI® RQIRIHIQ$, VRRY DQG FERXG FRP SYWQ) VHYEHY 7KLY
LV EHFDXVH P RWS, P RGHY DQG P DFKICH BDUQIQ) DI RUMP V DUH FROARDIG B\ WK J IDQW @\H
* RRIG! 0 IFLRVRIWHA \HH DOR 0 DKDWHADO Q

> @HH<« QADWR EXIG | RXQEDARCDCE, P RGHAQP RQKY * 38 VR EH P DGH DYDIME®! VR WUV
XSV DFDGHP LD DAWXEMIGIVHG DMV , 7 0 IQMWMUE7KH+1QGX ' HFHP EHU

KWBV ZZZ WHKIQGX FRP IQFRP 1) LQGED VR EXIAE |RXQGDWRQDODL P RGHOLQ P RQKV JSXV \R
EH P DGH DYDIDE®! VR WEBUAXSV DFDGHP [D DWVXEVIGIVHG DWWV IWP LQMMU DOAF® HH
DFFHFWHG 1 RYHP EHU

> @UHW, QRP DARQYXUHDX <« QEIDES 3, SHYROMRQE- XO

KW8V ZZZ SIEJRYIQ 3LHWWLRM HEIYDVS["ORGXBIG  1RMG DFFHWHG
1RYHP EHU

> @ RUBYDN +IGEHQ3RWMAMDO5 HMIQNQ) , QRUP DIW LQ6RXW $MD 5HSRUVS SUO
KWV  RSHONQRZ BIGIHZ RUBEDCQNRU  VHUYHU DSL FRUH EMWHDP V | &H E D
HGIDHF H E FROMOADFFHAHG  1RYHPEHU

> @ RUBYDON BRXW $MD' HYHBRSP HOA8 SCOW 2 AREHU 2 AREHU

KWV RSHONQRZ BiGIH Z RUBEDONRU  VHUYHU DSL FRUH EMAMHDP V EHFEH G

EF H E FROMQWV



> @ RMHOPHMWR ,QAD 1$66&20 ) XWUBN@Y'35,0 ( 1, QADE7HKQR®RI\ 6N +XE

' LIMIQQAD KWV  ZZZ IXWUHW@SUP HIQ DFFHWHG 1 RYHP EHU 7KH 9 INIVYADLDW

UHSRUAXUMHURXWIQH , QAIDE FRP P W2 HOWRWDIQP RIHWDQ — @NKV WXGHQW DQG

SIRHMRQDY WRXIK $, LOMIUDMG FXUEXOP GDW @EV DQG QHZ FHUMLFDM SURIUDP VIQ

KL KHUHGXFDARQ LOMMARQY VHH 9 INIW/AKDLDW Q

> @ DWRQO LMY FRQRP\ 6WDWI\ Q

> @ RUGYDOQN / DERUO DINHA/P STFDMRQVR $, $CGRSRQIQ6RXW $MD ' IVFXWIRQ 3DSHU

- DQXDU KWBV RSHONQRZ BIGJHZ RUBEDINRU EMMHPVDH F &@DD F1 G
HD FF GRZQBDGDFFHWHG 1 RYHP EHU

> @ WDQVDARQIRU( FRQRP |E &RTRSHIDWRQDQG' HYHRSP HW2 (&' 7KHIP SDAAR $UAILFIDO

, QM@ HQFH RQWH @ERXUP DINHW: KDWGRZHNQRZ VRIDU : RINQJ 3DSHULIR 0 /DQH  $

6DIQA0 DUAD 2( & 3XEQKIQ) 3DUV - DOXDU

KWV ZZZ RFGRU FROMONGDP RHG HQ SXETFDARQY LHSRUV WH LP SDPWR

DUALFLDOLOW HOFH RQ WH @ERXUP DINAVBD E FOF  F HQSA DFFHAHG  1RYHP EHU

> @HYVRQDO D 3LIRWPMRQ&RP P MWRQ 0 RGHCS, * RYHUODQFH) P HZRIN - QG HAQ
KW8V [DSSRU PHAD SA UHVRXUFHBFHOMU SGSFBP RGHEI LDP HZ RINBDIBI RYHLQDQFHBVHFRQGB
HAWRQ SG DFFHWHG ' HAHP EHU

> @, 9HUI\ ) RXQEDARQ < KDAY$, 9HUI\ ES$, 9HUI\ ) RXQEDARQ

KW8V  DLYHU\ IRXQEDMRQVI ZKDMY DLYHU\ DFFHAHG ' HAHP EHU

>  @$33 «DSDQSDWHVIQQRYDURQ IRFX\VHG S, JRYHULDQFHEIAE, $33 - XCH

KW8V IDSSRU QHZV D NBSDQ SDWHV LQQRYDARQ |RFXVHG DL JRYHLQDQFH ELGDFFHWHG

' HHP EHU

> @ RPIQF 3DXOHJ 8 QGHIMIQAQ) - DSDQES, 3LRP RURQ$FWS Qe , QORYDARQ ) ILAW
YOHSUQAIRUS, 5HIXOMRQE) XWHR 3UYDR )RKP  -XO

KW8V ISI RU E®J XQGHIAMIQAQ) NISDQV DL SURP RARQ DRWDQ IQQRYDURQ [ LMEGHSUQM RU
DL UHIXODMRQ DFFHWHG ' HAHP EHU

> @XVADID ' HSDUR HOAR , QGXVWI 6 FLHQFH DQG 5 HVRXUFHY < UMLFLDQ QM) HOFHE

' HSDUR HWR , QXM 6FIHQFH DQGSHVRXUFHY KWBV  ZZZ LQGX\WW JRY DX VAHQRH
WIFKQR®J\  DQG LQQRYDMRQ WIFKQR®J\  DUAFLDOLQWA) HQFH DFFHWHG ' HFHP EHU

> @DNH(YDQV <1 DARCDCDUAILFLDOLOW HOFH SMQVR GUYH J URZ W XQGHUH, MAQ) @Z MES 9
1HZV ' HHPEHU KWV ZZZ DEF QDX QHZV QDARQDODUMLFIDO
LOMII HFH SOQ JURZ\WK H MAQI @ZV DFFHAHG ' HRHP EHU

> @ IQVW R 6FAHFHDQG, &7 YOME $PARQ$, 3DWHG DWKH 1 DWRQDCE WHP EOE 3BIDU
6 HVMRQED 6, 7 KWV ZZZ PMWRNJHQY EEV YIHZ GR'

V&RGH HY P,G P3IG SDIHQE{ EEWHTIR  QABHTLR VHDUFK2 SW$/ /
VHDUFK7[ W DFFHAHG ' HRHP EHU

00



> @ DNWKLBKLYKDUIHDQG. ZDQJ %OH3DWN GRXW . RHDELHZ $, ) IDP HZ RINS$FW$ YDDQAQ)
$PWAVE HHQ , QQRYDARQ DQG 5 HIXOMRQE) 3)  $SUO KWV 1SI RJ E®J VRXW
NRUHDV QHZ. DL IUDP HZ RIN DPWD EDDGAIQ) DRWEHE HHQ LQQRYDURQ DQG LHIXOMRQ  DFFHWHG
' HAHP EHU

> @QRWP DWRQ7HKQR®I\ DQG, QQRYDARQ) RXQEIMRQ 2 QH/ DZ 6HW 6RXW, . RUHDES,
3RIA ~ 2QH: HDN/ICN&RXGY%HIN, E,7,)  6HSWP EHU

KWBV M RU SXEGFDWRQY RQH @Z VHW VRXW NRUHDV DL SRIR\ RQH Z HON &N
FRX@ EUHDN IW DFFHWHG ' HFHP EHU

> @KW JRDAY FDSWHG E\ WH P XM WENHKRGHUS, |RU* RRGGSOWRP IRP HGE\ WH

, OM.CDWRQDOY HBFRP P XQEFDMRQ8 QRQ , 78  XQGHUWH DHILY Rl WH 8 QWG 1 DARQY 7KH JRDAY

VR XQBRAN $, ( SRIMQADOR VHIYH KXP DQW WURXI K EXICHQ) W@ $, WEBQEDLGY DQG DGYDQALQJ

SDUGHUKLISV VHH, QMUDARQDOY HBFRP P XQFDARQS QRQ ,78  +$, IRU* RRG SERXAVKW $, IRU

* RRG KWV DIRURRG WM IQVDERXWXY DFFHFWHG  1RYHP EHU

> @ RUIQABQRH , QGID DQG 6L/ DQND KDYH HQDPMG WH' LI VBB HWRQDO DV 3LRWPARQ $ FW
DQG WH 3HIWRQDO DB 3IRMAMRQSFW  UHVSHRWYHD +RZ HYHU 6L/ DQND DGRSWG IW

SUP DY GOV SLRMPURQ UHI XDMRQ 1Q Z KI®1, QAD KDV RQ® UHFHQAD RSHIDARCDOVHG IW

SUYDR @Z E\ QR LQJ WH' LI MICBHWRCDO DV 3LRMPWRQ 5 XBV $QRWHUH DP S®I LY

WDWR %KXVBQ Z KIFK KDV WH , QRIP DARQ &RP P XQFDARQV DQGO HAD$FW ~ DQGWH50$

* XIGHIOHV RQ' D@ 3UYDR\ DQG' DV SUIRWPARQ WHH LV QR RYHIDUFKIQ) SUYDR\ UHI XOMRQ

1Q SOFH

> @MD 3DFIIF ( FRQRP IF &R RSHIDWRQ $3( & &RW ERUGHU3UYDR ( QRUFHP HQW

$UDQIHP HQV&3($ E$3(& ) HELXDY KWV ZZZ DSHFRU JURXSV FRP P MWWH RQ

WDGH DQG [QYHWR HOWVGLI MIOHFRQRP \ WHUQJ JURXS FLRW ERUGHU SUYDR  HQRUFHP HQW

DULDQIHP HOW

> @ UDQVDARQIRU( FRQRP IE &R RSHIDMRQDQG' HYHBRSP HONV2(&' < D) UH) BZ Z W

7U0W' )7 GKWBY  ZZZ RHFGRU HQ DERXWSLRIWDP P HV GDWD IUHH IBZ Z W WKVAKWR O

> @ D®( P SRZHP HOADQG 3URWIPARQ $ UFKIWRMUH 1 $ 6 HFXUH &RQHQA/DVHG' DD 6 KDUQ

) IDP HZ RINIRU) IQDQAIDO FOMRQ ' WDIWRU' VPXWIRQ 1,7, $D\RJ $XIXW

KWV ZZZ QWJIRYLQ WV GHDXOVILBNV ' D (P SRZ HP HOAWDQG 3LRMPURQ

SURKIWRMH $ 6HFXUH &ROHOAWYDVHG SG DFFHWHG 1 RYHP EHU

> @IQVM R (GPARQFEY ,QRWP DARQ7HKQR®I\ 1 DARQDO DD * RYHUCDQRH) WDP HZ RN

3RIA ' WDIWO D\ * RYHUQP HWR |, QAD

KWV ZZZ PHW JRYIQ Z UWMHDGEDW [LBV 1 DARQDO DD * RYHUODQFH ) LDP HZRWN 3RIA\ SG

DFFFWHG 1 RYHP EHU

>  @HHYHYDQNR ,QAD ( QDEQQ ) WP HZ RINIRUSHI XOWRY 6DQGER]  3UHW SHBDWH

) HEUKDU KWV ZZZ IIGAIQEADRU 1Q ZS FROMWXSEDGV 5% (1$%,1*

)5$0 (: 25. )25 5(*8/$725< 6$1' %R; SA DFFHAHG ~ 1RYHP EHU

> @UWHW, QRP DARQIXUHDX 21' & SHYROMRQ] HV, QGIDE( FRP P HFH ( P SRZHUQJI 6P DD

YXMOHWHY / RZHIQ) &RW DQG ([ SDQAQJ %\ HUGKREHY 3UIHWSHBDWH — -X®

KWV ZZZ SIEJRYIQ 3UIHWSHBDWBDIHDVS] " 35, DFFFWHG 1 RYHP EHU
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> @H]RP 1JRGXS 0 DAD® 5DKXAD DAMDQ DQG 5XGUD &KDXGKXUL <« KDAVWH' 3,

$ SSURDFK" (E&DIUCHI IH ( QGRZ P HOWRU, QMUCDARCDCBHDFH 0 D)

KW8V  FDUQHI LHHQGRZ P HOARW  LHVHDUFK Z KDMY WH GSL DSSUIRDFK' @Q) HQ

DFFHMAHG 6 HSWP EHU

> @ QWM R +HDOM 6/ DOND 6U/ DQND 1 DARQDOY XEHIFX@MY 3R WDP P H

3WRIWDP P H5HYIHZ 1) IQDGBHSRUV - DQXDU

>  @63,57 ) RXQEDMRQ < (3$ $, &KDIQ (P SRZHP HWTKRXI K 3URYHQDQFHES URGXFW DARQ
KWBV  SQLVSIWAIQ GHSD DL FKDIQ HP SRZ HP HQMMURXJI K SURYHQDGFH

> @ RUIQMIQFH ' HHS,1' 5% IVD SIRWPME\ &RDDARQIRU' VDWMUS HTHQW Q UDAKPMUH

& 5, WDWKVHVWH' HHS6$5) BRG GHHS GDUQIQ) VRRCDQG D P RELGI DSS FDMG ., 1' 5%+ R

LW DM FRP P XQW FROFWG WDIQ DODQG WRP GDVD Z M VDM@M [P DIHY  HQDEQQ) [DAMU

| RRG GHWIPMRQ VHH &RDIMRQ IRU' IVDWMUS HVGHQW QUDMKPMH «' HHS, 1" 58 + / HYHIDILQJ $,

DQG &I HQ 6 FIHQFH IRU) BRRG5HVIAHFHIQ, QAD KWBY  FGULZ RUTS IHTRZ KIS GHHSIQGELD

GYHDIIQ) DLDQG AW HQ VAHQFH IRUIGRG UMIHQFH 1Q IQAD DFFHWHG 1 RYHP EHU

) XUMHU DQDSS FDWIG 5$+$7 [V EHQI XVHG DV D SIGWSURWPNQ WH & DFKDUGMMEW

DGP IQVADAWRQ R $WEP VR VIAHQI WHQ FRQUHPAYW DQG VIBFNGH | BRRG P DQDI HP HQWMHH, QAD' S,

0 MRQ « [ SRUQ) WHS\HR! $, 1Q0 DI LQ) ) BRRGV1Q, QADE, QAD S,

KW8V  LQADDLIRY 1Q DUAF®! H SBRUQI WH XVH R DLIQ P DQILQ) IGRGV LQ LQGD DFFHWHG

1RYHP EHU VHH DOR 3UHW , QRIP DARQYXUHDX +$, IRU) BRG) RUHFDWMQ DQG' DP DUH

3UHAFMRQ 3UHW5HBDWH 0 IQMM Rl -DOBKDNW.~— -X®

> @ RUIQMIQFH WH$6($1 ' LJVIOD DAWMBOQ LY WH UHI LRQE FRUH GLI MEOADQVIRUP DARQ

URDGP DS, WHP SKDVIVHY WKMG G MIOVHUINEHY FRQVXP HUSLRMPARQ DQG FLRW ERUGHUWDGH

| DAQAMRQ XVQI GLI MBOHIEHY |RUD KDUP RQVHG J RYHLQDQRH [LDP HZ RIN VHH $WRAIDARQ R

6 RXAWHDWSVDQ 1 DARQY $6($1  $6($1 ' LIIVZOD DAMSDQ $6($1 6HFUHBUDW

KWV DWHDQRU ZS FROMQNXSEDGY $6($1 ' LJIMIOO DAMSDQ sa

DFFHFWHG ~ 1RYHP EHU

>  @QGAD KRZ HYHU WEQGV RXAIQWDWHI DG GXH\R W $,5$: $7 SUIRWFWS,5$: $7 LV, QADE

VKDUHG FRP SXWM SOMRIP 1RUS, URVHDURK DQG NQRZ B1GI H DWIP LOMRQ 7 KH REMPWYH LV VR

GHYHBRS DOUWH SRZHJRSWP JHG$, FERXG LQ UDVAKPMUH FRQOHAWQ) DOLQORYDARQ KXEV

UHVHDUFK @EV WH VFLHQWILE FRP P XQW LQGXVM WLWXSY DQG LOAMMARQY VHH* RYH.QP HOAR

,QED BR& IRU$, SHHDUK $SQDOMEV . QRZBIGIH' WHP IODWRQ3MMRWP £ $,5$: $7E' LIMIO

,QAD KWV ZZZ GJMXAEDJRY IQ IOWIWYH SRF IRU DL UHVHDURK. DQDOMEY DQG NQRZ BIGIH

QWHP ICDARQ SOMRWP  DILDZ DV DFFHWHG 6 HSWP EHU

> @QAD$, «QADS, , QWY $SSTFDARQY IRU( P SDOHP HWR! $JHQFHV VR 3LRYIGH S, 6HMFHY

RQ&BXGE,QADS,  $XJ KW8V  LQEDDLIRY 1Q DUAFG! LQGDDL IQYIWY DSSTFDWRQY |RU

HP SDQH® HOMR! DI HQAHV VR SLRYIGH DL VHUYERY RQ FBXGDFFHAHG 1 RYHP EHU

> @ XURSHDQ&RP P MRQ «( XURSHDQ+LIK 3HJRUP DQFH &RP SXWQJ - RIQAS QGHUIENQJ +

( XUR+3& -8 E6KDSIQI ( XIRSHEGLIMIAXWH KWBY QI MIO

VADWMI\ HF HXURSD HX HQ SRIFHY KLIK SHURUP DQFH FRP SXWQJ NRIQAXQGHIENQI DFFHWHG

1 RYHP EHU



> @KDGP D6KDINK <, QMCH, QGIDERIIAHS$, EHWDQG WH WBUXSY SRZ HIQ) W W \P DUMU

FKISVEO IOV -XO KWBV ZZZ OHP IONFRP FRP SDQHV DL ERAWMBUXSY WP DUMU
FKISV FKICD XV JSX QMAD KDUZ DH GHAWDVHP L LOWOWVHP LIFRQ IDEGW P RGHOFKDWSWIHP 1AL
KW OOFFHWHG 1 RYHP EHU VHHDOR $U DQ-DIQ 3WDQDYD + ILHP D

$XQ3 6KUH DO DQAE.DQG 7DQYL/ DD, DWMH ( GIH , P DILQIQ) WHO HID, P SDRRES$ SUO
KWV GRFVIRRIGIFRP GREXPHONG /B$]W2] ; 83Y KS8-0 E,.0=HB7: 3@ @XG \*4<
HAWAMBE W\ IMD XFTVDFFHWHG ' HRHP EHU
> @D HGRMMUD 9 L: %DQG=RH+DZNQV &RP SXW 1 RUM YV &RP SX\WM 6RXW 7KH
8 QHYHQ 3SRMEIDAHV Rl &RP SXW EDVHG'$, * RYHLQDQRH $ URXQG WH* GEHE $,(6
KW8V RWDDDLRU IQGH SKS $,(6 DUAF®! YIHZ DFFHAMG 2 AREHU

> @HH,\KDDQ: DW 9DUXQ* XP P D HADO3$5,. 6+$ $ 6FDDE®! ' HP RFUDWE 7UDQUVSDIUHQW

( YDODARQ 3MARP 1RUSWHWMQI , QAIF / DUIH/ DQIXDIHO RGHY 7 HAKQFDCE HSRUAY

0 IFLRVRVE HVHDUFK , Q@D 0 D\ KWV ZZZ PIERRIVWRP HQ XV UIWMHDUFK ZS

FROMQNVXSEDG 3 DUNVKDB? HRAKB5 HSRUBY HD D SG DFFHWHG

1 RYHP EHU 7KHH KDYH DOR EHHQ HDUD H I RUNV WDWKVHG RUKRI UDSKLE @QJ XDJ H P LOUW

R [P SIRYH WDV HUGDLQQ 1Q, QAF @QIXDIHV VHH5DM DEWH +1P DQL6KURWA D HADO

« QAFY857 $ 3UH WDICHG 0 RGHARU, QGIF 1 DWIDO' DQIXDIH * HOHIDARQES HSWP EHU

KW8V DJLYRU DEV DFFHFWHG 1 RYHP EHU

> @LIOMK &KUMRSKHU 2 SH®B, LIVKXIHIQ, QGID , W P RGHY DUH WHSHG [Q FDVWM ELDWEQ , 7

7THKQR®\ 5HYHZ 2 REHU

KWV ZZZ WFKQREJ\ UVHZ FRP RSHQDL LQGD FDWM EIDV  DFFHWHG
1 RYHP EHU

>  @XP]D1DYHHG $\VDGS@XK . KDQ 6KL4ALX 0 XKDP P DG6DTIE 6DHHG$QZ DU 0 XKDP P DG

8\P DQ 1 DYHHG $NKVBU 1 IFN 9DUQHY DQG $ M DD IDQ <$ &RP SUHKHQWYH 2 YHUMHZ Rl / DUH

/ DQIXDIH O RGHME2 AREHU KWV DJLYRU SG DFFHWVHG  1RYHP EHU

>  @XJHU6 ORVIXHD*pPH 5 0LRZWW.$ 9DXIKDQ7 +LQFDSIH 0 ROMDOH6 2UA 6XDH 3
DQGYRMANHU.  OXITQ) ' DD, JUDWAXPWHIRU/ RZ 5HVRXUAH/ DQIXDIHVEQ 2 MDS$ . /X & K
9\ @PRYD( 3UQHY) : DKIQWRQ- 2FR1 DQG=KDR; HGV 3URFHHAQIVR WH ( LJKW

© RUIWKRS RQ 7HKQR®J LHV |RUO DFKICH 7 DQUIMRQR! / RZ SHVRXUFH/ DQIXDIHV / RSH\VO 7

f  KWBV DFDOMR®I\ RU ®RHP W DFFHWHG 1 RYHP EHU
> @ IMKDWhDIKDQDQGO DUFRV=DP SIHL 7LJHJ/0 1 $ ) DP 1O R 9D @/ DWH/ DQIXDIH
ORGHME 0 DK KW8V DULYRU KW O Y DFFHWHG  1RYHPEHU
$EKIVKHN' DVIXSWD OXI@QI DYDQI®/ /0 E\ IIQHMQAQ) * PP D %//0 XMQJ / RZ 5DQN
$CDSVMRQ /R5$ EOHAXP 0 DUK KWBY PHAXP FRP # DEKMKHN GIS EXI@Q)
DEDQI® @ E\ IIHXQAQ JHPPD E @ XVQ G&Z DONDEDSMMRQ ®D EDG | D
DFFFWHG ~ 1RYHPEHU 6HHDOR* 35% Q
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>  @RGUHR 6AHFH 7HKQR®I\ ¢ JRQUNKD1/3E JRQUINKD 1/ 3 3RUBOUKXVEQ

KWBV Q3 PWAHGX EWDFFHWHG 1 RYHP EHU

> @KDKIQL Q

> @IS. KDAZDGED 1 HSDIZ DQNWREXIGIWRZQ/ /0  EXWY MUHDDMF' (B* DGJ HW/A W 1 HSDO
0 DUFK KWBV ZZZ JDGIHE WIHSDOFRP  QHSDOZ DQNV WR EXI@G IW RZQ @  EXWY IW

UDOMF DFFHWHG 1 RYHP EHU

> @)6%, Q

> @ DP SRRUD3RUDDQG; IDRBL+XDQ) KDDWKD ¥KA =DEDQ $ 6XUH IRU/ RZ

5 HVRXUFHG / DQIXDI HV 1Q 6 RXW $MD + &XUHQAG VIR H DQG &KDMIQIHVE 6 HSWP EHU

KWV DULYRU KW O Y DFFHWWHG  1RYHP EHU 1 DD DQDQ DG $HS@

> @ RUHDPS® VHHO/&RP P RQV 0/ &RP P RQVE %WAUS, IRU( YHY RQHE
KWV P GRP P RQVRU

> @ JQIXMAF' DB E&RQRUAKP |RU, QADQ/ DQIXDIHV /' & ,/ +RPH3DIH &HOADO QUMMM
R ,QADQ/ DIIXDIHV KWBY ZZZ @ACRU DFFHWHG  1RYHP EHU VHH DOR %<DWKIQL Q

> @XWHY8 QYHMW / LIEWDUHY SHHDUK * XIGHY 7 XVRUDME

KWBV  TEJXIGHV IWIHW HGX F SKS

> @DMEN. LLE\ <« V$, DGRSWRQLP SDPWQJ NRE P DINHW IQ 6RXW $MD' (E: RUTS YDQN %6RIV
2 AREHU KWV E®IVZRUGEDNRU HQ HQGSRYHIMIQURXWDMD @ERU P DINHW

IP STFOMRQV R DL DGRSWRQ 1Q VRXW DMD 1Q [LYH F DFFFWHG 1 RYHP EHU

>  @KH: RUBYDQN @ QRANQI -REVIQERXW $MD 7KH3RMQADCR! $, DQG 7WDGHE/ LYH ( YHQW

- DKIQWRQ' & 2PREHU KWV @HZRUBEDQNRU HQ HYHQW UHIIRQDO

HFRQRP LF XSGDM XQBFNQ) MEV 1Q VRXW DMDDFFHAHG 1 RYHP EHU

> @XW $SSHOHMDOS$ QMURSIE ( FRQRP IE, QGH  UHSRUNVS QHYHQ J HRJ LDSKLE DQG HOMSUMH S,

DGRSMRQ $QMRSIE3%8.  6HSWP EHU

KWV ZZZ DQMURSIE FRP UHVHDUFK DQMURSIE HARQRP IE IQGH VHSWP EHU UHSRUV

DFFHFWHG ~ 1RYHPEHU

>  @KH $, , Q3 5HSRUWVS, ,QGH 6WHIQI &RP P IWWH , QUYMWM |RU+ XP DQ &HIMIHG

$ UAMLFLDO QM@ HQFH 6\VBQIRUG 8 QYHMW $SUO

KW8V  KDLWEQRUG HGX DWHW [LGV KDIBDIBIQGH BLHSRUB SA DFFHMAHG ~ 1RYHP EHU

> @ RGN Q
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> @ RUH DP S® %DQ) OGHVKEGDIWERIF HABEQVKHY D 1 DWRQDCH WALFLDO QWA HQFH &HQMU

R ([FHBIGFH 13$,&( VR FRRUEQDM P SBP HOMWRQ XQGHUWH J XIGDQFH R DQ$GYIVRY &RXQAO

WDWIQFOXGHY GYHIWH H SHIV DQG P IQMMHY 1 HSD@ESRIP HYIMRQVDQ$, SHIXDWRY &RXQFO

DV Z HODV D GHAFDMG $, $XWRUW VR RYHWHH HAMLEDOXVH DQG FRP STDQFH 6L/ DOND KDV

SURSRVHG WH 1 DARQDOS:RXQRLCRQ $ BAILFLDO QM@ HQFH VR FHOADQ HS$, SRIF\ P DNQI H SHAWG

VR HP HIHIURP WH GHIEHIDARQV R WH$, $GYMVRY &RP P WWH R WH , Q RUP DARQDCDQG

&RP P XQFDWRQ 7HKQR®I\ $JHR ,Q,QAD $, JRYHLLDGRH LV P RIH GVWIEX\WMG EX\WI LDGXDD

FHOADD L) 7KHO LQMM R ( BPAWRQFV DQG, 7 DGV G MIOSRIF DQG MXQFKHG WH , QADS,

0 MRQIQ WRXQL $, LOWDAYHY , Q SIDPAFH P XGAB®! DI HIFHY VKDUH UAVSRQUEIDN  \WH

211IFH R WH 3UGQFLSDO6 FLHQALE $ GYIVHUDQG 1 DWRQDOS HRXUW &RXQALOGUYH VDWW IF DQG

VHEXUW DVSHRW Z KIB! VHRRUUHI XOWRY [IQDQFH WIBFRP HF MVXH GRP DIQ VSHALLIF' $,

IXIGHIOHV ( YHQ %XVEQ UHIHV RQ D P XA DI HQR * RY7HFK 6 HFUHBUDWR [QMI DM $, QR

JRYHLOP HOMWHMEHY HQUXUQ) HEXFDWRQ |, &7 DQG RWHUP LOMMHY FROMEXW R W KXP DQ

FHQMF $, DSSURDFK

> @XXVKRMIP 3RXGHO<L HSDEBRIFHWR XVH$, |RUFUP HFRQARTE. DWP DQGX 3RW

) HEUKDU KWV NDWP DQGXSRWFRP  QDMRQDO QHSDOSRIFH VR XVH DLIRU

FUP H FROAMRCDFFHWHG  6HSWP EHU

> @ HSDUR HOWR 6FIHQFH  7HAKQR®J\ ,QAD 9@ R %-HQ) DQ QUDAWYH IRUO XA 6 HARUDO

7HFKQFDODQG ( FRQRP LF &RRSHIMRQ %0 67( & &

KWV  ZZZ IQADVAHFHDQOMKQR®I\ JRY IQ P XGMDMIDOFRRSHIDARQY ED EHQJ DOIQWDWYH

P XOM VHRRIDOWFKQIFDODQG HFRQRP [F FRRSHUDARQ ELP IMF' X\WP B

> @KH' IS&P DWLHSDOW40 67( & H SHIMURXS P HMWQJ RQVAHQFH WIRKQR®J\ DQG

LQQRYDARQ KHG LQ &R®P ERE7KH' ISBP DWLHSDO - X®

KWV GISEP DWHSDCOFRP QHZV ELP WWF H SHIMIURXS P HAWQ) RQ VAHQFH WIFKQR®J\  DQG

LOQRYDMRQ KH® IQ FRBRP ER " DFFHFWHG 2 AREHU

> @ KXY YDQHMH SIAQ) WH: DYH 7KH2 SSRUMQW IRUS, &RIDERIDARQ LQ 6 RX\W $VIDE

766 9HRD  -XO KWV  ZZZ MAVYHIRQD IWDUWAFGN UGQ) WH Z DYH WH

RSSRUMQW |RU DL FREERWDARY 1Q VRXW DVMD DFFHWHG 1 RYHP EHU

> @ RXW $MD 6 XEUHIIRQDY FRQRP IF &RRSHIDARQ 6$6(& <« KDALYV 6$6( &E6$6( &

KWV ZZZ VDVHF DMD IQGH SKS'SDIH ZKDMY VDWF DFFHWHG 2 AREHU

> @ RXW $MD 6 XEUHI IRQDY FRQRP IF &RRSHIDARY 6$6(& SHIIRQDO6$6( & , QRUP DARQ

+LIKZD\ 3URWFWYDQI BGHK %KX\VBQ ,QAD 1HSDOE ' HF

KWV VDV DVD IQGH SKS'SDIH SIRMFWSIG XD VDVHF IQRWP DARQ KLIKZ D\ SURWFW

$MDQ' HYHBRSP HOMDQN 7 HRKQIFDCS WIMBGFH | RUB RXVWK $MID 6 XEUHI IRQDO FRQRP IE

&RRSHIDARY , QRIP DARQ DQG &RP P XQFDAWRQ 7HAKGR®J\ ' HYHBRSP HOAD DWMU3DQ 7$5 27+
3LRMFW RPEXP HQV$MDQ' HYHRSP HQAWWDQN

KWV ZZZ DGERU MWV GHDXOVIBN SUIRMPAGRFXP HONV  VBURW sa

>  @POQORKDQV : K\ : H1HHGD* GEDCH, &RP SDFW&DUCHI IH ( QGRZ P HOWRU

, OMCDARQDOBHDFH 0 DUFK KWBV  FDUQHI LHHQGRZ P HOARU  SRW ZK\ ZH

QHHG D JEEDODL FRP SDFW@Q) HQDFFHWHG 1 RYHP EHU
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> @QWG1DARQY 3DPWRUWH) XWWH DGRSWG ~ 6HSWP EHU

KWV ZZZ XQRU VWV XQ XQRU LBV VRW SDFVE RUBMHBI XVXUHBDGRSWG SG DFFHWHG

2 AREHU

> @QMMMIRU3HDFH ' IVDUP DP HQW &RQMWEHVROMRQ ,33' 5 8 QGHIMIQAQ) WH1HZ
81 5HVROMRQRQS, * RHUDQFHE ~ $XIXW KW8V ISSGURU XQGHUABQAQ) WH QHZ
XQ UHVROMRQ RQ DLJRYH.QDQFH DFFHWHG 2 FVREHU 8 QWG DWRQV* HHDOBWHP E®
JHP VR 5HHHH DQG 0 REDOAHV | RUWH ( WEEQUKP HQADQG ) XQPARQQ) R WH , QGHSHQGHOW
, QMLCDWRGDOS FLHQWILE 3DQHORQ $ UAIFLDO QM HQFH DQG WH* (REDO LDARI XH RQ$ UAILFIDO

, QM@ HFH* RYHUQDQFHES HVROMRQS$ 5( 6 $XIXW

KWV GRFVXQRU HQ$ 5(6

> @R DEMBHYIFH&RP P MRQDQG* RHUP HQVHKQRRI\  * RYZTHK  %<XVEQ

* XIGHIOH | RU* HQHUDWYH $ UATLFLDQ QWD) HQPH 8 VDI H 1O WH &IYIOB HYEH $XIXW

KWV UPVFJRY EWZ'S FROMQNXSBDGY $SQHXH  *HQ$, XVDIH * XIGHIHSG
DFFHAHG 1 RYHP EHU

> @ RYHGP HOAR ,QAD »: RINQJ * IRXSW 1,QaAD$, ,P SDAWEXP P IW, QADS, 0 MRQ
KW8V [P SDPAIQEADDLIRY IQ ZRINQJ JUIRXSVDFFHWHG 1 RYHP EHU

> @RXW . RUDQO IOV R * RYHUGP HQW HI MDMRQ ) LDP HZ RINS$ PARQWH' HYHERSP HWR!
$ UALFIDQ QM@ HQFH DQG ( WEEQKP HOAR 70 KWV PVHW HRUHRZ QHGX ZS
FROMQWVXS®DGY W BVRXWENRUHDBDIBOZ B( 1 SG DFFFWHG ' HRHP EHU

> @ SHQ* RYHLQP HOABDUZHUKIS «( QKDQAQY ' LJIVBQ QFOMYHQHW . 5 E2* 3

KW8V ZZZ RSHURYSDUHUKIS RU P HP EHY UHSXETE R

NRU-D FRP P VP HQWV . 5 aWW7KH FRPPWHON DPHG W UHXFHUML
HZ BXW QRW \HW  SWRP XODMGDFFHWHG ' HRHP EHU

> @ IQWM R 6FIHFHDQG, &7 06,7 $QQRXQFHVSHYIVHG S, 6WDWMI\  3RIA ™ 3LHW
5HBDVHED 6,7 KWV ZZZ PMWRNJHY EEV YIHZ GR'

V&RGH HJ P,G P3IG EEWGHTIR  QAGHTLR DFFHAMVHG ' HFHP EHU
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