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(5): 7+755(/K)-"1)5(-T6K)ST5F"67)M/"" =" M) 79'87 :+7)"™-)6, 7'/) , (/%) (= 8)6, 7) H[WHQGHG WR WKH ZLGHVSUHDG DQG XQFKH
DYDLODELOLW\ RI DOWHUQDWLYH LQWHUYHQWLRQRSOHPHQWHG DV D PHDQV RI FRQWURO UDV

SP_S<DI* 36<&+,$75,& &$5( 72'%$<

D)6, T)H(BT)L"6,)(-8)7(/eK)206, )47 =68/ TENFSKe " (5" 4)F/ (+6'+75)=T/7) 'HFDGHY ODWHU 6 5 UHPDLQV GHHSO\ HQWU
VLIQL,FDQWO\ LQAXHQFHG E\ WKH ULVH RI HXJH @IEF N /0N HEHRIRAGED: MG, DT NI/B 1AV S%%S$: 6 75)5, (6)
IRUP RI VFLHQWL¢(F UDFLVP WKDW SRVLWHG KX P BQ7)B#"L-@KEsaFR8)D)S 75)F (<3 HUMHEBFIN (9765 8)5, (5

(28)5"+" ()" H5) 7% - (6785, /" $M , M7 - T6+5)a7IMI) < (6 - () Z$%(: ) %ODFN SDWLHQWY DUH VLJQL:;FDQWO\ PRUH
*HQRPH S5HVHDUFK ,QVWLWXWH Q G  3V\FKLDW U7V)¥, §7)+ I96RMME: TR, 7067 /ME MK :65)( - 8) : F(6'7 26)
H(H0)"™)7--T+5'OT)6/T (6%T 26)-" )07 = 6(2) "4 T557)6 - 78)6"")TLFT/'%7 :6(%) SVAFKLDWULF VHWWLQJV (VZDUDQ HWLBO
L67/97:6" 15)("678) (B)+" 16/ M) B)STMITM(E' - N)' - 89" 8$(¢5)877%78) SDWWHUQ LV QRW LQFLGHQWDO LW UHAHFW
3XQ¢W” EN\ VRFLHWDO VWDQGDUGYV 7XUGD LOQHTXLWLHY WKDW FRQWLQXH WR VKDSH SV
, L [£(+0=""8)" 1)1~ 1)57/975)(5) 8/ (M"+)7L (%6F£76) [£(+0=""87)() [£(+0)
\27)55+,)267/9726™ 2)=(5)6, 786" %K) -6/"83+78)" )6, 7)1 Q@) F5K+, " (6/+)F (67 - 6)8"78) (-67/)87" - M)5$&IT+78)5") 7L+ 755'97)/ 756/ " :6)

(5) (%7 (=5)6")%(: (M7)F(6'7 :65)=",)5797/7)%7:6(#)8'5"/87/5)N , '5) DOG PHGLEDWLRO 7KH FDVH OHG WR D QDW

F/+78$/7) 1 9"4978)5797/" - M)+ < : 746™ :5)" )6, )&/ (" :b6)-/"" :6(4)""&7) (- 8) ) 65 ) #07#K)6 QIS8 (U= 578071678+ (78 (-8)
ZDV RIWHQ SHUIRUPHG ZLWKRXW SDWLHQW FRQVG lb RRBELYH SV\FKLDWIKHVIEQY

(OHFWURFRQYXOVLYH WKHUDS\ (&7 DOVR NQRZQ,. &L ‘lf\I/D\ UN-H\_N IIE&HJIEE\ZKDW PDO\ PHOWDO KH
(5")79%T/MT8)8$/" -6, '5)F7/""8))" - 6" (4K) (8%  "567/78)$ - 87/)+"7/+'97) 8 ¥ ] Dgﬁ e Ly RSV RQS ' D I1DLO
Y R

FLUFXPVWDQFHY DQG ZLWKRXW DGHTXDWH HYLG%% |"l_.\ﬁt Wﬁbk}jlz \QRI)EJLA\% EH/V GHHSHU SD
HIHPSOLI\LQJ WKH HUDYV LQKXPDQH WUHDWPHQV‘%%%%%B”%[?%N?# 75, J5K5E 1967

6LPLODUO\ 6 5 DOVR RULJLQDWHG DV D PHDQV REEBF@%%F&%%QJLBQ/%lj'(yB\?/P&VéBé VWDQGDUG

6,"57)877%78)$:-875"/(&ATIN, " SM, J#"&"6"" %" 75)=T7/7)797 - 6S (#K) $Y57 57 e % 5 /756 65 F7 1% 667%)7L+ $5 97#K) )
GLVFUHGLWHG DQG DEDQGRQHG GXH WR WKHLU G 5 %52/ /oH 0## M)
0&

/%"
DQG 6 5 SHUVLVWHG DQG ZHUH IUHTXHQWO\ PLV)%\%'%%gﬁo __/0 /J 8)_79(7 N5

7(/+,)
FRQWURO UDWKHU WKDQ PHGLFDO QHFHVVLW\ Ué—’I.A é: 5] 0}-|5 /0/ Cl%ﬂH 7 Y, 5RE/$75
F5K+, " (6/'+)" :67/97 26" 25)&7" - M)="74878)(5)6""""#5)""-)"FF/755""" )aV (/5" 27) )75E Eé;{) ;%F(” DaT 5’:7 8085/ SF ;‘fi)é)(%v %i: &é)

="0,)0678"+(6"" - 5)a*$&56( - +7)48$57) (: 8)WT :6(H)Z7 (4, )*7/9'+75)

WM 2 (#YT8)F " F$H(6" -5 - +4$8" 1M)" %% "M/ (Z6)F " F$#(6"" :5)F 7" F¥7) $GPLQLVWUDWLRQ >6$0+6$@ S 7KLV
") %F97/'5, T8)F T FETY) (2 8)6, "57)=, ") =T/T)%T :6(#K)"/) UHAHFWV WKH VDPH VI\VWHPLF ELDVHV DQG
F,K5"+(#K)8'5(&478 C8'5F/"F" /6™ 1 (674K)&7+(%7)6, 7)9"+6"%5)""-) 7$M7 - "+5) T(ETI) 208, "9)57+6™ 20)=, T/T)% (IM" 2 (Y 78)F (67 265) (/7)8"SF/"'F"* /6™ : (§7#K)
TLF7/"%7:6(6"" 2)&K)F5K+, " (6/'5657)"-672)$:87/)6, TIM$'57)"-)%78"+(¥) 5$&IT+678)0")+" :6/"#) (1 8)F$:'5, %7 :6)$:87/)8, TIM$'57)"- )+ (/TIN, 7)

PO, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;:,,, &2/80%,$ 62&,%/ :25. 5(9,(: 92/ ;;;:PP



5(3/$&,1* 6(&/86,21 $1' 5(675%$,17 SWW4) IN*N4D<

ZLGHVSUHDG SUDFWLFH RI 6 5 GHPRQVWUDWHYV S35USI/)(8)8 F QAT 5NN HB L, TREEDAEH:YS) ") %'678)6")

='§,"2)F5K+, " (6/"+)+(/77)(28)'5)" 1 )8"/T+6)9" (6" 1 )"*-) 7 2 +"'$/ (M" :M)F (67 -6) WKRVH FRQGLWLRQV *HRUJLHYD HW DO

(36" = 96K F/"9"8" - M)6/ ($% (X' - -"/%78)+(/77) (- 8)/ T5F T+6" :M)6, 7),, $%( ) VXEMHFWHG WR 6 5 IDFH VLIQL,FDQWO\ ZRU

8"M:"6K)"*-)797/K)F (67 26)a7IMI) < (6" 1 (455" + (6" 2)"-)*""+" (¥) - "/07/5)) +%F(/78)6™)6, '57)=,, ") (/7)="6)/ 756/ ("1 78))

5HVHDUFK DOVR VKRZV WKDW SDWLHQWYVY VXEMHFWHG WR 6 5 I DFH LOFUHDVHG

/'50)"*-)7LE7 - 8T8)¢7= M6, 5)"J86(K)' - )F5K+ , " (/" 4)- (+'#'575)(:8)/788+78) 7KH XVH RI'6 5 LQ SVIFKLDWULF VHWWLQJV L

P07, B YTES/ < <) UOTISE" )85+ . (INT) KDYH IDWD o FRQVHTXHQFHV 7KH 6XEVWDQF
6HUYLFHV $GPLQLVWUDWLRQ 6%0+6% K

'HVSLWH LWV SHUVLVWHQFH 6 5 LV QHLWKHU W KHWh[E78)BAX YYI0): 8'BICS)Q B E I (/) B) U/VBIE)D- BT KIS T )

'6)'5)()/ 7% (:6)""-)""$68(678) (= 8)""FF/755'97)F5K+, * (6/+)%"" 8756, (6), (97) (:8)/756/ (" -6)F/ (+6+75)" 1)-(+'#'6'75) (- 8)+"$:6¢755)""6, 7/5) (/7)" :1$/78)"/)

8'5F/"F" /6" 1 (67¢K), (/%78)9%¢: 7/(&47)F " F$(6™" :5)-""/)+7:6$/"75)) WUDXPDWL]HG S 2WKHU SDWLHQWV GLH
&K)6, 7)5797/7)F , K54 "M"+(4)56/755)""-)&7" : M)-""/+"&K)/756/ (" : 78 < ()/"50)

+I(D)DL.),.*.(,'1)"W)*.1#$*""W)(WF) 7'M, 67:78)-""/)'28'9"8$(45)="6,)$: 87/4K" :M)%78"+(#)+" :8'6"" :5)aVT [ 7¥)

,.*D,('WD)*I"+* *ROGVWHLQ 6RPH SDWLHQWY KDYH DC
6, 7K)=7/7)F4(+78)": )57+#$5'" ) %5)="5, "$O)F/"FT/)%" 6"/ M) (: 8)

D2)(88'6""2)8")6, 7)=7#K8"+$%7 :678)79'87:+7)"-)&" (5)"1)'65) (FF#'+(6"":7) TLF7/'7:+78)-7X6, /7(67 =" :M)%78"+(£)'55$75)"/)7 :M(M78)" 2 574X, (/%))

6 5 KDV HWKLFDO DQG ¢QDQFLDO FRQVHTXHQFHV DV ZHOO 7KLV VHFWLRQ

KLIKOLJKWY QRW RQO\ WKH GHYDVWDWLQJ LPSDF&W RI $ $/RR5SBWLYHGW ZHOO EHLQJ

EXW DOVR WKH VLIJQL{FDQW FRVWVY LW LPSRVHV RQ KRVSLWDOV 7KHVH FRQVHTXHQFHV

S$/6, TIIT" 2= 1+7)6, T)$IMT 26)= 778)6) (8" F6)%"'/7) , $%( = 77)79'87 1 +7X&(578) 7KH XVH R1 6 5 SURYLGHYV 3QR WKHUDBHK®Q/LF

(677 (6'975)6, (§)F /""" /"6"YT)F (67 -6)8"M: "6K7)5(~76K?) (- 8) ($6"" = "%KJ DQG IUHTXHQWO\ >UHVXOWV@ LQ VHYHUH HF
HYHQ GHDWK" OHQWDO +HDOWK $PHULFD >0

5HVHDUFK LOOXVWUDWHYV KRZ 6 5 SUDFWLFHV VKD HEpEWYWEH WYY Wik K/ £L4RYIY% 3 RI SDWLHQ
DQG LQHTXLWLHY RXWOLQHG LQ WKH SUHYLRXV Vd—!l_ﬁWFL)EQ&W w%\bxg%bq\,@&ﬁr@g\évm,\@h@q, 3\

FRQVHTXHQFHV IRU SDWLHQWYV DQG KHMHKHDOW KF: §1_7y\w&)(\£< ) 34..%@«@;@#6 574445
KDUPV DUH UHAHFWHG LQ HWKLFDO IDLOXUHV FGRlFR0 R PHV S WLI—?QW BRUWDOLW

UDWHV DQG ¢QDQFLDO FRVWYV DV H[SORUHG LQ WKH UHVW R WKLV VHFWLRQ S5HFRYHU\

:D\V ) 0DQ\ SV\FKLDWULVWY DUJXH WKDW 6 5 LV D
F5K+, " (6/"4)" - F(6'7 26)5766" - M5)&7+($57) ) (8" =5)-"1)6, )% : (M7%7 26)""-)

6 5 3$7,(17 75($70(17 $1° &7, (9""/(2)'55$75)/TH(E78)6") F (67 -605)%67 - 6(8)+" - 86" =)&) F6, 7/7)'5)

I\<*SdPS<IS* OLWWOH HYLGHQFH WKDW VHFOXVLRQ SURY|

6/7(6" :M)SKY6F6""%65)"/)/78%+" :M)(MM/755™"" : \)a<7=6"" :XZ""=757)201Q")F))
6 5 FDQ EH DSSOLHG WR D ZLGH UDQJH RI SV\FKLDWULFRPROG IWMWLRED 0SOREVEAFWLYHVE 5 SU
17 (HK)(K)F(6'7:6)(8%'6678)-"/)" :F (6'7 = 6)F5K+, " (6/*+)+ (/7) (6)/*50) ($6" 2 ""%K) (= 8)8"/T+64K)+"" 16/(8'+6)F (6'7 2 6X-""+$578) (: 8)6/($% (X" :-""/%T8)
UHJDUGOHVV RI WKHLU VSHFL¢{F GLDJQRVLV 7KHF®UPH QRN IV RN W IFRRRBOOMXWLF EHQH ¢ WV
DVVRFLDWHG ZLWK WKH XVH RI 6 5 LQFOXGH V FK IskRE:Mig ), @)y KEhRm KT L, M/ (+6+7) 1))

PR; &2/80%,$ 62&,%/ :25. 5(9.(: 92/ ;;,,, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;:PV



5(3/$&,1* 6(&/86,21 $1' 5(675%$,17 SWW4) IN*N4D<
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$8) 2)5+, " H5) (1 8)78%+(6™ 1 (#)5766" MS?)=, 7/7)6, 7K) 2 "'6)"" 1 #K)SSFF""/6) 7KH XVH RI 6 5 UHPDLQV SUHYDOHQW DFURV
7%"6 )/7M$#(6 2)&$6) (#5")"%F/"97), "' =)' :8'9'8$(45)="6, )4 *U)' :67/(+) 6/($%(6"Y" :M)-""/)&"'6, )F (67 265) (= 8) , ""5F"6(#)56(~-))* 7 25" /K)/"*"*%5)F/**9"87)
='0,)67(+, 7/5)(28)F77/5)N, 7K)-""567/)6, T)F7/5™ :15)" : 87F 787 :+7)(:8), 74F) 09" (&47) (#6772 (6'97)6, (6) (" =5)F5K+, " (6/"+)-(+'4'6 75)6"")' % F£7%7 :6)6086"-4)
6,7%)(89"+(67)-"/)6, T%57#975)=, 72)8, TK)(/7)-774" :M)""97/56'%$#(678)"/) %"5$#(7""8)67-(709)08F#(+7)""-)+"7/+'97)' :67/97 6" :5) Z (M) (= 8) Z (#766)

RYHUZKHOPHG 1DWLRQDO $XWLVP 5HVRXUFHV Q G H[SODLQ WKDW 3VHQVRU\ PRGXODWLRQ

RI VHQVRU\ LOSXW E\ FRQWUROOLQJ WKH HGQ
(2 8H"/)(+6'9'6'75)875M - 78)8")5SFF"/6) (- ) 1 8"9" 8 (£)6")574-X/ TN (67)8K)
DFKLHYLQJ WKHLU RSWLPXP OHYHO RI FDOP

. . SUDFWLFH VHOI UHJXODWLRQ LQVLGH D VHQ
8'5+, (IM78)="$:8) , (97)()576)""-)50"45)5,, (6) (4" =)p,, T96)6" )/ TNSE(6T), 7'/
i ¢ 5 /)(6 " ), (() /7)50 b )M)) g 2( ((/(),/Eq) (MM) fatn op § )_.6(’ 8)/ - (;J) L BE-7) " $65°87)6, 7),, "5FB(H)(:8) (FFEK)B, 79)" )8 CHK)E-T)6)T 2 , (2+7)
*7 5 /K)56 OGH(6™ 10675, "85 TOF""=T/)F (57 :65)&K)M'9" :M)5, 7%)6, 7)  1(,K)&7, (9A)

/%) (28)8, 7) (6" 2 "K)E")87+'87)-"1)6, 79%574975), "' =)6, TK)=(z6)6"")574-X *086"-4)%"5$#(7"8)70+:8:$06 6 07V FDQ EH XVHG WR KH

D)0, "SF () TRHHT8) B)STHEE™ )/ 965)="5, 575" /K)/ %) (5769
FUSIB)ET(/2)%T6, "85)-"/) 796 ) TNSEGE™ )6, (6)6, TK)+"'$48)6, 77)7(5'4K)
6/(=5-7/)' :6™)6, 7)=""/¢8)""$65'87)6, 7),, "SF'6 (&) T(6'7:65)=, ") (/7)&7" :M)
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EHKDYLRUV WKDW WULJIJHU 6 5 LOWHUYHQWLRQV7DOEKEB8WMH WARGEKQLRRAWRPIHFAGCHKH EHQH WV F
) 7TDFWLOH :HLJKWHG EODQNHWYV ¢(GJHW WRROVRIR® SNHPWSWHIGL D WWIDFRD WHR DORQJ ZLWK F

178$+7)8'56/755) (- 8)M/"'$: 8)F (67 265) 6,"5)%" 874

) AS8EKY*"$:8)%(+, - T5)=, "67): ""ST)" )+ (%" :M)%3$5"+)6")"=7/) . L o
("S5 (1975 TR TIT)(ITY ST 2 6HK) - )57 5 K%)= )" s F (67 < B)F5K+, " (6/°+)

D BISSCE-0EM, 6 MBS/ 17+ D)6 5 )5, " M) %6 (M7/K™) 576" -M9)"2)6, 7)P - "6 *6(B757)FOK+,"(6/"4), "SFB(35)":)*=787:), (97)

8741 G7)(:L'TiK &TNG2)TLFE" /NG, "5)5" 486" - )46, S, J56(--)" 1 )58+, ), "SF6(¢5)=7/7)

I\ KA/ "% (6, 7/ (FK)$5" - M)+ (%" -M)5+7 - 65)¢"07)4(97 = 87/)6"), T4F) 126" (K (98O -6) (& $8) 96F47967 :6° ST 1" /K)/ """ %651)" 97/ 967)6, TK)
NS 8) 857/978)%7(: " M-$£)"%F/"97%7 - 657)" : +4$8" - M)F (5'7 - 65)8.7+"%" :M)%""/7)

) T/ F/+TFe9Te)UTTF)F/TS5$/7) - F$6)6, /" $M, )" 8K)%"97%7 - 6753+ ) LQGHSHQGHQ V:)’ LQ 7P_D QDJLQJ WKHLU HPRWLR
(5)9" (/" +0" M+, (/50K MO8 (E5)"/)56/T6+ " =N %6F /" 97)7%""6"™" - (¥) b, PO TERR")HIT)- "1, TRSTOTCBITLPI T2 42T, (2478971 ()
FROQWURO SHERYHU\ :D\V ZHOO EHLQJ %M|UNGDKO HW DO 6HQ\

YoF™ 6= 6)F/" 1+ FET5) " )F7/5" Y47 267/78) - /5 M) (: 8)/ 7+ Q7/KX"/*7-678)

[K)"--7/" -M)574-X8"/7+678) (- 8)F (67 -6+ 7 - 67/78)/ TS (6™ - )56/ (57TM'75)) 967:6(2), 7(6,) (= 8)6, 7)(&"6K)"-)56(--)6") " %oF£7%7 66 , 757)F/" - +"F4750)

575" /K)/"""%5)/78$+7)6, 7): T78)-"/)+"*7/+'97)" :67/97 6" :5)5, (6)56/"F) %M|UNGDKO HW DO S ,PSOHPHQW

SDWLHQWYV RI WKHLU DJHQF\ DQG GLJQLW\ +DLJ F5kt DD HE@IM8)5766" : M5)(URB)K HNFIE (67 :65)/TM( 2 )6, 7'/)" : 8'9'8% ()

56/ (67M"75)(/7)=""6)"" =#K)#755) , (/%-$2)836) (/7)(5"")6, 7/ (F7$5"+) (5)6,, 7K) ($6™ =" %6K)="0, " )6, T)6/7(6%7 26)6,, TK)/T+7"97)(5)6, TK)E7(/ 1) = (K5)6")574-X

HTXLS SDWLHQWY ZLWK QHZ FRSLQJ VNLOOV W K C5WS5, BUGH PRSI+ Q5R: &' K)3WAS$AG'P : )W 7, REBW LER" (#5)6"")$57]
JTMSHCE™™ ) (= 8)($6" = "96K)&TK™ =8)6, 7) , "'5F "6 (#)5766" M)

,03/(0(17%$7,21 2) 6(1625< 52206
* WA Y)Y, "06%) (%)) B, "/.W)

'WD. /.WD"W [7-"17)"%F479%7 - 6" -M)57 = 5" /K)/""""%5) (5) ()% (667/)"*-)56(67)"/)-787/ ()F"'#"+K)

*2)6, 7)PIEI)G, "5)&/ T-)/ T+ %6%7 - 85)'87 :6'-K" M) = 7) (+$67)F5K+, " (6/'+)
M /757 (/+,)="8, " 2) (+$67)F5K+, " (6/"+)+(/7)'5)8797¢"F* - M)t , 7)&756) "IF(6'7:6), "SF6(H6") YFET%T 26)57 25" K)/"%5) (5) () TFE(+7%7 26)-")
SRVVLEOH LQWHUYHQWLRQV IRU UHGXFLQJ 6 5 L@ 150 2YWUHQK\H IPRXOVWLRHVRQ@HNHDU UHVHDU
*167/97 26" 2 )5SMM7565)6/7 (6" - MyFF (67 265) (5) (+6'97)F (/6" +"F (265)" 1)57+$5""2) WKH LGHQWL:HG KRVSLWDO WR W UMF M KH H

UHGXFWLRQ LOQWHUYHQWLRQV" *DVNLQ HW DO  +"':+8$55":)" ), KR HMRIT W KEH P68 Q)T9" 87 47)+"#7+678)+"'$¢8)
EHQH WV RI LPSOHPHQWLQJ VHQVRU\ URRPV DV B3/ SIQON M O7Y:PbQ6()& B )5 TF "D BT W)+ 6( - B75)/7M(/8" W)
'5)6,, (6)'6) (" =5)6, 7)F (67 26)6")/79%(" 2)" 2 )-$H)+" 16/"8)""-), =), TK)+, "*'57) 574485 2) (= 8)/756/ (" :6)F/ (+6"+75)="5, ") (+$67)F5K+, " (6/"+)' :F (6'7:6)
6")/TMSH(67)6, 7/)7%""6"" = 5)(=8)%( = (MT)6, 7*/)8'56/ 75576, 7/78K)%(0" M) ,"5F6()5766" - 5]
6, 79%)F(+6"97)F(/6"+'F(=657)" )6, 7'/)"'=)6/7 (8%7 =6) T5K+, " (6/"+)56 () %6$56)

5,88, 7*/)FT/SFT4697)-/""%)6/7 (6%7 :6),, (FF7 =" :M)7") OF ("7 = 6)6)6/7(6%7:6) -DFNVRQ %HKDYLRUDO +HDOWK +RVSLWDO -

L (FFT272M)27: ) OF BT =606, T/T8K)T" 2=+ My+"8(&"/ (6'97)+ (/7) %" 8T45) +$48)&7)$578)6")'YoF#7%7 26)6, 7)/7+""%6%7 - 878)" 67/97 162 )8$7)6")'65)
16,706, ()" 7/+"* :X&(578)" :67/97 26" 25)) TL'56" M) s F (67 26)F5K+, " (6/"+)" -/ (56/$+6$/7)S(+,)"-)6, T)F5K+, " (6/'+)
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URRPV RU URRPV XVHG H[FOXVLYHO\ IRU 6 5 )RU"WIEB*ONYWRBROIYJ!I WKH \HDU

£ ST (/+, B/ 17460 7)-6, 7) (8$#)&7, (9™/(H), 7(#5,)$: '65) GR[Z2) ,1"%%. WF(D""W*

+$#8)6/(25-"/%)"" 2 7)""-)6, 7/)= "&57/9(6" 1)/ %5)" 16)()875'M: (678)

57:5"/K)/"" " %I)A4)56(--)="6," )6, 7)$:"6)=""$48)&7)78%+(678)"':), "=)8"")$57) N, 7M™ (#)"-) (+$67)F5K+, " (6/°+)" :F (67 26)6/7(6%7 :6)"5)6™") 7 :58/7)6,, (6)6, 7)

6,7)57:5"/K)/"" %)=, 7" )()F(67 6)'5)""97/56'%$4(678)N , 7)F (67 26)=""$8) F(6"7:6)"5)96(&47)72""$M, )6")/76%/2)6"")6, 7°/)+""%%$ 1 6K)="6, " $6)&7" : M) (6)
&7)" - 56/$+678)6™)$57)8, 7)+""F* M)6™""¢5)" 1 )6, 7)57 25" /K)/ " %) &T-""/7)56(--) ['50)-""1)5T#-X= TMET+6)"*/)5T#-X, (/%J)A5)5%+, %) (+$67)F5K+, " (6/'+)+(/7)57705)

+':5'87/78)$5" - M)57+4$5™" 1) (= 8)/756/ (" : 6] 6'), 74F)F(6'7-65)/7" :67M/(67)="6,)6, 7"/)+""%%$ - "6'75)$F"* )85+, (/MT))

_'9"IM)F(6'7 265) (++755)6")57 15" /K)/"%5)= , "¥7)56") (8% 6678)6™)" s F (67 26)
7R VXFFHVVIXOO\ FUHDWH D VHQVRU\ URRP WK H FEkR R+ Q/-H:5 Ve W @7 B, 7j0 @ B+ G= e MK+ Y6, 7K)+(2)

09/ 76K)"*-)"&I7+65)8, (6) (FF7(#)6™)6, 7)8'--7/7:6)57:575)N, 7/7)5 , " $#8)8&7) 57#-X5""""6, 7) (= 8)57#-X/TMSH(677)6, /" $M, ) ()9 (/' T6K)"*-)57 25" /K)%""8 (#'6'75)
PXOWLSOH RSWLRQV IRU HDFK RI WKH ¢YH VHQV H YsVrid=\WdsoeWie W (i) o%/P- Wi HEQ M) §:96, i e i Ry H

=, (6)="/05)&756)-""/)6, 7%)(5)6, TK}7(/:)7%""6""" - )/ TM$#(6"** =) (- 8)8'56/755) (-67/)&7" IM)8'5+, (/MT8I)*7 5" [K)/"""%5)+(:)74%" = (67)6, 7)$57)"-)57+$5""2)

6747/ (1 +TIN(&AT)Q)"--7/5)TL(%FHTS)"-)8"--7/726)" &I T+65) (2 8)6™""#5)="0, ") (28)/756/("=6)" 2 )F5K+, * (6/K)&K)% (0" - M)6, 7)F (6'7 265) (+6'97)F (/6"+'F (:65)" )
6,7)5725"/K)/"""%)6, (8)="#)F/"*9"87)()57 5" /K)TLF7/*T2+7)-"/)7(+,)"-)6,7) WKHL U WUHDWPHQW DQG HTXLSSLQJ WKHP Z
¢YH VHQVHYV (28)7%"6""" 2)/TMSH(6" 2)50 #BI)VT (/=" - M)5$+ , )50"45)="#)M"97)F (6'7 = 65)

6/ (=5-7/ (8T TET9(=6)(28)7--T46'97)%76, "'85)""-)+""F* - M)&"6, )" :5'87)6,, 7)

197206, 7): (68/7)"-)&7, (9" /() 7(#.,), "SF'6(#57)6, 7)"&I7+65)" 1 )6, 7)57:5"/K) SESO(-8) . T ORtS- STE TS (AT)

™" %)+(: " SH8, TIF(E'7:6)()/"50)"-)58"+'87)" )57+, (%0 TL(%FET!)

. 1(8F, " 1 75)%3$50)&7)="/T#7557) (2 8)8, 7/7)+(= :"6)&7) (= K)5, (/F)"&I7+65)) +RZHYHU DFKLHYLQJ V\VWHPLF FKDQJH UHT
,Q DGGLWLRQ WR SURYLGLQJ WRROV WKDW D S'S HPo@s Wik )+ ¢/7% He)sk]- Do) s koMbl < {R VIR ) \
/%) ()" 26 ) 757 $/+75)5%+, ) (5)&"05)1$/ - (#5?)(=8), (:8"$65)6, (6) FE(K)O+/$+ (@)/47)" 1) (89" +(6" - M)-"/) (- 8)" %F£7%7 - 6" :M) (£67/ = (6'97)

(#"=)6, T)F(8'7:6)6")"++SFK)B, 7'/)%" 2 8)=, "#7)5"%Bt6 (= 7" $5#K)8™" 1 M) "167/97:6"15)="6,"1)6, 7"/)""'=1)="/OF#(+75)(: 8)+"%%$: "6'75))S97:)
5"%T76, " :M)6, 7/ (F7$6"+)N, 7)57 :5"/K)/"*"%)5, " $#8)5,, "-6) (=(K)-/""%)6, 7) 5+ (#)="/07/5)=,")8"):"6), "8)F""£"+K)%(0" :M)/""475)+(: ) 78%+(67)
6/(8'6""" - (#K) (#X=, "67)=(#5)""-) OF5K+, " (6/'+) , "SF'6(#) (: 8)" : +#$87)87+"/) ,"5F6(2) (8% 1 "56/ (6" /57)+" - "+(#)67 (%57) (- 8)¢7(87/5, "F) (& $6)8, 7)F/"97 )
5%+,)(5)5"-6)+(/F765) (28" M, OF ("z0)+"#"/50)=,"+,), (97)&77:)5,"=1)6") EHQH¢WV RI VHQVRU\ URRPV %\ DGYRFDWLQ
HT(87)(+ (1% :M)(6%"'5F, 7/7) (= 8)5$FF"" /B)F (67 26)=T#X&T" :M)aS%" 2 ""9"+)76) F5K+, " (6/+)-(+"£'6 750+ - 8%+6" :M)8 (6(¥8/ 97 :)79 (4 (6" -5)""-)57 5" /K)/*** %)

DO HIITHFWLYHQHVY DQG GRFXPHQWLQJ UHGXFW

+(M7:7/(67)6,7)79'87:+7): 77878)6")F$5, ) )#(/M?/X5+(#7)F £ +K)/7-""1%5))

75K 65) (/7) 2 8)IS56) 06, 776+ (8) (671 - (697, TK)ITFIT5T:26)
OFT57(/+ X&(5T8)" =67/97 6" )5, (6)+ (- )/ TFE(+T)" $68 (678) (- 8), (/%) D-)96SH6°F#7) , "SF6(#5) 90R#7%7 -6)57 - 57 /K)/"%0)' :67/97 6" -5) (=B)M(5, 7/)
6 5 SUDFWLFHY 7KH WUDQVLWLRQ IURP FRHUFLYIER_P%/?{%??\}‘&Q?&VVF‘QV FRK\ﬂ-Rg LU LPSDFW

PRGXODWLRQ WHFKQLTXHV LV D QHFHVVDU\ vwH sCw K PH Y E B4R 38w %(56 7)
TS6T/T8)F5KE , (6" 4)+ (/7] %(-8(/6) FoKe, (/K]
75K 065) (/7) 2 8) 1$56) () 856/ (H9)/ T+ %%T -8 (6" 5, TK)(IT)()
F/(+6+(2)79'87 -+ TX&(STB)5" 486" - )6, (6)+(: )/ TFECHT) " S8 (678) (28), (/%-$%)
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F5K+, " (6/4)" 267/97 26" :5)N, /"$M, ) (89"+(+K)78%+ (6" :7) (:8)/ 757 (/+,)
54 (£)=""107/5) (6) ()£ TOT45)""- )P/ (+6"+7)+ (- )+ =6/ &$67)6") ()-$ 2 8(%T :6(¥)
5,"-6)" 2 )F5K+, (6" )+ (/7) 758/ :M)b,, (B)F (6'7 - 65)/ 7+7"97)+""%F (55" - (67?)
6/ ($96(X" = -"'/%78)(: 8)7--T+6"97)6/7(6%7 :6)

o\, WL

%M|UNGDKO $ S3HUVHLXV . 6DPXHOVVRQ 0 /ILQGEHUJ 0
F5K+, " (6/"4)" sF (67 26)+ (/T0)*6(--)TLF7/'7 = +75))<870-8(7"'8(#)="$-8(#)">) 2087 (#) @O(#7:)A$}6'89
+ KWWSV GRL RUJ H]SUR[\ FXO FROXPELD HGX
&HQWHUV IRU OHGLFDUH DQG OHGLF D L?65'6(H)(8B)2654{5) & 06
%"10)(99-066'10#4)7")08+"$-(90)9-0(70-)B(7'087)6(>074)'8):"6B'7 (#6)(85)-05$+0)$010-)010876
JTIT55)/ 757 (5TK)), BFSGH===+9650M" OH= T=5/""""0%HF/ 755K/ T47 (STEHY 78"+ (/TX( - X% 78"+ (*81%" 9T
(MM/755"974KX7 =S/ (MTXM/7 (67/XF (67 = X5 (-76KX , "'5F"6 (45X (- 8K/ 78%+7X= 797/

&RQGLWLRQ Rl SDUWLFLSDWLRQ 3DWLHQW{V ULJKWYV &)5
$$//7 66T 21+ , (FET/XDBHES&H , (FO7/X_HF (/6 1 2H5$6F (/64 [H57+46" - ¥g1211Q

(PLQRYLF 6 9LQF]H * )LQN $ )LVFKHUDXHU 6 ) 6DGRIJK

7VFKHOLHVVQLJJ . %HUQKDUGW * $ 3RVLWLYH HII
R T8/ THTIK)(ST66CE)  "F) )0 TT) (/6 , /" FA(SEKO)A) (- 8% YT8)+" -6/ #78)6/" (+)),080-)
#8'6+:0),"+:086+:-> W + + KWWSV GRL RUJ v

(VZzDbUDQ 9 OROLQD 0 ) +ZRQJ $ 5 'LOORQ ' * $OYDUH
5DFLDO GLVSDULWLHY LQ HPHUJHQF\ GHSDUWPHQW SK

(:8)%T6(X(: (#K5'5)=C?C)<870-8(#)?05'+'80 + KWWSV GRL RUJ
1(%(":67/:%781202Qig1Q2
*DVNLQ & (OVRP 6 +DSSHOO % ,QWHUYHQWLRQV |

SV\FKLDWULF IDFLOLWLHD:0)&EHB)HK8R)T>WadH (AL WH U D WX U H

*HRUJLHYD , OXOGHU & / "KLWWLQJWRQ 5 (ITHF W\
F5K+, " (B6/KE)A)5KE67% (6 +)/79'7=))G-"87'0-6)'8) F64-+:' (71711 1), G5F5HS"™"J"*/MHLEIQQ “H
-F5K61202010011°

*UDVVR % & 6KRUH 0 ) &ODU\ & 0 (QJ % +XFNVKRUQ
205'+(7"8)0--"-6)(85)B(7'087)6(>074)'8)%087 (#)IMEB5+(F7) 1 WS)), 6FSGHH===1%785+(FTJ
"' 7= (/6" +7H3hQEQ"

+DLJ 6 +DOOHWW 1 8VH RI VHQVRU\ URRPV LQ DGXC
5KE679(6+)/79'7=)(8)= (//(6'97)5K -6, 75'5))<870-8(7""8(#)="$-8(#)">) 2087 (#) @O(#7:)A$-6'89

+ KWWSV GRL RUJ LQP
+DZNLQV 0 $ 6LQKD 6 &DUWHU 3 0 $VVRFLDWLRQ

7%+ (B 756/ (" 26)$57) (%" sM)F (6'7 :65)$ 2 8T/M™ -M)FSK+, ' (6/+) 7O (RS (6" - )F64+:'(7-+)*0-1+ 0%
+ KWWSV SXEPHG QFEL QOP QLK JRY
/IDUVRQ = $PHULFDTV ORQJ V XHioiasl)Q-DSPHQEREPED KHD O W |
@'67"-"+(#)FO-6BO+7ILOBSH" /"M - 51" 5SI78SH(/6"+TH(%T/"+ (5K -MK5S--7/" :MX%T 16(2X , 746, X
5K567%)

/IH%HO - *ROGVWHLQ 5 7KH HFRQRPLF FRVW RI XVLC
JT56/ (" 67846 ) )T %" s (6" - ))F64+:'(7-+)*0-1+06 + KWWSV GRL RU
(FF'IF5I3hI 110"

0D ' 6X - :DQJ + =KDR < /L + /L < =KDQJ ; 4L <
&(ST8)(FF/" (+,75) < JF5K+, " (6/"+)+ (/T6)A)5KS67% (6'+)%" L78X%T6, “85)/79'T=])="$-8(#)">)C51(8+05)

A$-6'89 + KWWSV GRL RUJ MDQ
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ODVKRXU * $ :DONHU ( ( ODUWX]D 5 [/ 3VIFKRVXUJHU\ @(\/&\#fIyHVHQW DQG IXWXUH
E-('8)/060(-+:)/01'026 + KWWSV GRL RUJ M EUDLQUHVUHY o . '
OHQWDO +HDOWK $P HB'EFB)6MAOS087)RILIE0+#$6"8)(85)-067)(HB6H Yo ( 1 () , 16 5 (/$7 ( 72 6 ( 1625< 52206
%, (= (6" z (10" /N S5S75HE7+4$5™" - X (= 8K/ 756/ (" :65)
1IDWLRQDO $VVRFLDWLRQ REOBRETLABY>)7TRIANT FBUNCEE "+ (7"8)">)*"+(#) 0 ;
[-.0-6 1)), 66FSGH===15""+" (4=""/07/5)"" INHA&" SHHSB,, “+5H 1 "8TX""-XSh, "+5H1 "B7X"-XSH, "+5XS : M¥'5,, HHQH WV RIBHQVRU\ 5RRPYV
1IDWLRQDO $XWLV P *5:MA/GRO6UAEH1%66), 6E5HG (6" 1 (($6'5%/75"$/+ 750+ % .5:4J029):<180>19 *7:5"K)/" " %5) 7 -+ S/ (MT)574-X/TMSBH (6" =) (= 8)
B+, " HH57 5" KX/ %65H (36" 2" %K)&K) (" '=": M)F (6'7 -65)6"")+, "***57)6, 7"/)
1DWLRQDO +XPDQ *HQRPH 5HWXKHEBEQERY, QWGEL WEMFHRIMW-E, & UDFLVP =R M%7+, (2 15%5N/78%+ 1 M)6/ ($%()-/""%)
JHQRPH JRY DERXW JHQRPLFV IDFW VKHHWYV (XJHQLFV DQG 6FLHQWL¢(F 5DFLVP +1'7/+" 2 X&(578)"267/97 26" :5)aZ ("M)m) Z (#7667)
1HZWRQ +RZHV * 8VH Rl VHFOXVLRQ IRU PDQDJLQJ EHKDYLRXUDO GLVWXUEDQFH LQ SDWLHQWYV
C51(8+06)'8)F64+:'(7-'+)D-0(7%087 + KWWSV GRL RUJ DSW ES

07@=09)<?2209984>)*7:5"IK)/""%5)F/"9"87))F/" (+§'97): " : [T5/"+6°97)
L 0N S N85 T 5 ot T (T ) <>7)E84;0>=0 6719726 )6, (6)+()BTNTS+(H(ET)S6S (5™ :5)87-"/7)
2756, )A-1"X 1 (/'8&7(:)WT =627 (5, )45+ (5 = )m)D = 566857)"-) 1 /%' - 5" NK) (5) 1 (%&/"8NIT) WKH\ UHDFK D FULVLV OHDGLQJ
8QLYHUVLW\ KWWSV 2ZZ PHQWDOKHDOWKODZ FR XN PHGLD B6+6$B%ODFNZRRGB,QTRNIBMNGRKY HW DO

Fe- '5:24E09):<180>)) 6HQVRU\ URRPV UHGXFH WKH QH
5HFRYHU\ :D\V *@8K" IR BO5)67-(709'06)>"-)60#>M-0R GRS == 4@1=4509 "IF(7:6)56(K5)(28) 7, (2+7)7T%6"" 1 (#))

(741" 97/K=(K51+""%H/7 , (&X&+""MH57 25" /KX& (578X56/ (67M"75X-"" /X5 74-X/ TMS#(6"" - =THX&T" - M)¥7(8" zM)6™M/7(67/)F (67 26)56(&"#"6K)
6FX0OO $ NO6B0-(70)-0%05'061)F64+:'(7-406)7$-&$#087);$067)7")+$-0)%DBT|/8}#8066 SRVW GLVFKDUJH *HRUJLHYD HW

P:'97/5'6K)T/755)),, 66F56H8 )" /MA1@Ig13~H Al@hAg2AhgA3 . *<:0)20]@82050>19 Z"5FI6(#5)+(:)$57)7L'56' - M)/,.,.%5)875,M: (678)'"/)
6XEVWDQFH $EXVH DQG OHQWDO +HDOWK 6HWYBHHM-HGIPEYQLVWUDWLRQ ODUFK 6 5 WR FUHDWH VHQVRU\ URRPV

7")7:0)$60)">)60+#$6"8)(85)-067-('87)'66$0)&-'0>)PLI)?(.'89)7:0)&$6 BEEGHESD=)

VDPKVD JRY VLWHV GHIDXOW (OHV WRSLFV WUDXPDBDQGBYLROHQFH VHFOXVLRQ UHVWUDLQWY SGI

7XUGD 0 2FWREHU ([SORULQJ WKH OHJDBI'HE) Rl HXJHQLFV I&QRSY WKHIWHFAWULWRZHRUHOLDQFH RQ 6 5 UHGXFH
C-+'106)(85)R&-(-4)E#'9 5R\DO &ROOHJIH RI 3VI\FKLDWULVWV KWWSV  ZZZ UgfVaf&PF XN QHZV (B5@E(578)="5, )" :M7/)" : F(6'7:6)56(K5)(=5$'65)
<7 (6$/T5H&H""MSHBTO("4H , "56™"/KX(/+, "9T5N( = 8K"&/ (/KX&H""MH2@22HL H2GHTSMT = +5K" - XF5K-+, " (6/KXF (/6K ) ’ B5(--)" 2 1$/'757)( - 8)' :58/( - +7)F 7 - (46'75)
"7 ) AR . ;

8QLWHG 1DWLRQV *HQHUDO $V DIa)BEDA7"8)">)B0BHBE)R K)D0BY ()
##8066)(85)7:0)'%B-"10%087)">)%087 (#):0(#7:)+(-01)-06"#$7"8)S)(5"B705)&4)7:0) TOSP-(#)C660%&#4U
P '678)< (6™ 5)U'M'S(4V"&/(/K)), B6F5HHHE M 6 (2 &/ (/KIS )" M/ T+ /84103131
"HLVV ( 0 $OWLPDUL ' %OLQW ' ) 0HJDQ . 2FWREHU '"HDGO\ UHVWUDLQW
2): (5" ="8T)F(667/2)"-)87(5,)D:0) @ (-7>"-5)1"$-(87) , GiF5H===I+ , (/K8%"#T/}+" %%
VOL@3HL™ T, (/6-"/8+"$/ (611, 696

RT; &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;,,, &2/80%,%$ 62&,$/ :25. 5(9,(: 92/ ;;RQ



5(3/$&,1* 6(&/86,21 $1' 5(675%$,17 SWW4) IN*N4D<

D(&#.)R D(&#.)V
&216,(5$7,216 5(/$7() 72 6(1625< 52206 $1' 7+( ),9( 6(16(6
6(1625< 52206

*0>942C),4459)<>7)160)\8E0)*0>909
14>98702<184>9)342)*0>942C),4459

F(6'7:65)" 2)$5" -M)57 25" /K)6"™""#5)7--7+6'97¢K)/ (5, 7/)

D<910 1) *"$/)+(:8'75
'>818<;)209891<>=0)324%)7)56(--)%7%&7/5)% (K)56/SMMi7)="5 ,) 1) 1"48)+7)+$&75
91<33 UHOLQTXLVKLQJ FRQWURO DQG DGDSWLQJ WR D OfWDOPLQJ WHD DYDLODEOH XSRQ U
($5,"/'6(6'97)%""87)""-)+ (/7)a [In/08 (, )76) (47) DI@=6 =G
) .LQHWLF VDQG
1RW D RQH VL FH5 KN /IDIO:6$50)&7)6("4"/78)6") 1 - 7W.678)8(- 0765
94:@184> *-8'9'8$(#): 7785)(:8): "6)797/K)F (6'7 :6)="#) 1 1 Co0)*HFS
UHVSRQG HTXDOO\ ZHOO WR WKH VDPH VHQVRU\ ) ogy7i5ks
PRGXODWLRQ WHFKQLTXHV *HRUJLHYIBSOH_W DO St (a1
W007)342)91<33)12<8S83®'97) %Fi7%7 :6(6™" :)/74'75)" :)=TéX " % *+7.g78()3/0(,07,5
6/ ("= 78)56(~-)=, "")$:87/56(:8), "=)i")N$'87) 1) 47678 THKXU™,
B, (2)/797/6" -M)E")6/ (8'6"" - (4)+"* -6/ #X&(578) *8261 1) NB)5+/77:)=", }+(#%" :M)9'5$(5)55+ , ) (5) : (6$/7)=(405))
LOWHUYHQWLRQV +DLJ +DOOHWW JTH(L" M) +7(2)=(9757) (- 8)MT - 6¢7)/ (-
) 3RVWHUV ZLWK EUHDWKLQJ WHFKQ
10<28>? 1) 4%&'7:6)%$5'+

1) - I74755) 57X+ (2474 M), T(8F, "2 75)

R[; &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,., &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;:RUY
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($DI1",")W"D. "WW"/(D""W*)'W)F.%.WD'()!(,.G)DL.)

46)8, 7)6'%7)"-)6, "5)F (FT/b5)=/"6" :M0)6., 7)PI*))-787/(AM" 97/ = %7 :6)=(5) "# )"\)EI':W"#"NY)(WF)*HI (#) )
XQGHUJRLQJ D SUHVLGHQWLDO WUDQVLWLRQ $V'D UEALE w VLIQL,FDQW FKDQJHYV

, (97)&77:)%(87)6")-787/(AM™"97/ - %7 26)=T7&5'6757)" - +#$8" -M)6, 7)/7%""9(¥) U7%7 26 () OF /" M/755'97) : 7$/""8TM7 = 7/(6'97)+"* - 86" - 2)¢7(85)6") )="87)
RU PRGL,FDWLRQ RI SROLFLHV ZHESDJHV DQG GRUNDYHW ¥ r3&H WH Y- £ PWBWIRRYWY LOFOXG
") ) (OCH(EH K (T IM)="6, )F T +K)5, *-65)$:87/)6, 7) : 7=) ODQJXDJH DQG D UHGXFHG DELOLW\ WR SHL
(8%':'56/(6 )%(K)( 7+6) %7)" )6 7)/75 $/+757)M '97/:%7: G)F/ M/(%S?) +RZDUG *OREDO o\ RYHU PLOOLRQ St
(:8)-$:8":M)"FF"/6$:'6"75)8'5+$5578)" )6, '5)F(F7/)0$6$/7)/757 (/+,)=")&7) B, '5) $96&7/) 5)F/17+678)6")/7(+,)1Q° )%™ - )&K)6, TIK7(/)2030)a - "'/48)
QHHGHG WR HYDOXDWH WKH ORQJ WHUP LPSDFW R} mefm;ww@@Qngéx@DEOH KLV VL
CHTSSJSTIAT: O+(ITRT 2 N TSIFS )75 TS5T:6' (84 B, 7)$/M7:6): 778)6")(88/755)5, 7): ST/ $5)+ , (7 :M75)(55"+' (678)="6.)

N UIWIT/)(:8), 7(8, +(TF/- 1552 (O (28)6, T)/™47)"-)5"+" (5="/0) 87976 (1+ (/TIN, T57)+" 2 +7/ 25)" - +#$87)7:5%/" ), )5(-T6K)"-F7/5" :5)
(89"+(+K)'Z)5$FF"/6':M)(--7+678)+"%%$Z'6'75J) ZLWK GHPHQWLD 3:'V DOOHYLDWLQJ WKH F

FDUHJLYHUV DQG LPSURYLQJ WKH TXDOLW\
(&*D,(ID ° °

$FFRUGLQJ WR WKH :RUOG +HDOWK 2UJDQL]DWLRE 1 (5 65PrH oWl D OFiHF b

"97/)33)%"#"" 2 F T FET) (+/155)6, TIME&T)F/ " 17+678)6") - +/7(57)6™)1Q") o665 SO OFT I8 RGOS )85
W) OBS(S)RK, TKT(N2038IN, T)+(TIITNES/BT=1)=, ) A
+O6F"$:85)"97/)6, T)KT(/5)""-)"t = T550)" - +$875)7%"6"™* - (¥)F, K5+(#)(: 8) A TORTIBIB'STGTIAT M, T)"SF/ 197 :6)(-8) =T8I0 = AW (+7)m)

SHULH UDQJH RI FI
¢QDQFLDO FKDOOHQJHV 7KHVH FKDOOHQJHV GLYV @/Qﬁ%/%oﬁgy/\{\éhﬂ@wwﬁs% 595FE’/53+ %ﬁ‘ 93@%7/%;37% 'K)
LQFRPH DQG PLQRULW\ FRPPXQLWLHV OLFNHQV "{‘%#7?/ M?(/7 -67: ‘7(;§Klf(8 2)S'Mz5)”

F(FT/)TLRET5)6, )" 47)"-)67+, = 4" MK)" ) (479" (6" 2M)B, 757)+, (7 - M75)&K) 4 E9T) 5K% F67045) - 45 87 7$/ R 8 6 5)
LPSURYLQJ WKH TXDOLW\ RI OLIH RI ERWK SHUVRS%V 5%'%@‘%#(%“% 5%%755 7557\{ (87 W7, (9"
(=8)6, 7"/} (/TWIT/S) E//T-0)67+, ="M+ (£)6""451)" - +458" M) , 7 (8, +(/7) 87+/7(578)57L$(48/°97)(:8)' (FF/ ' E7)5™ (987 , (9" /) 0T)$/5" M) )

0" 26" /" MG 450)8 + (6 - X6/ (+0" :M)879"+757) (: 8)/ 7% - "5+7 2+7)6, 7/ (FK) KRDUGLOJ %LHUQDFNL

F(6-""/%50) (/7) (= (4KY78)-""/)6, 7'/)56/7 M6, 5)" ) (88/755" - M), 7)+""M: *6'97)

DQG VDIHW\ QHHGV RI 3:'V , DOVR DGGUHVV OL P ERMIE 95 B - MXF7TRETNY)" &) Q&Y P LB, ) (5)-"/MT76-$t - 755)
&(/1"T/5)8" M (H)67/ (+K)M(F5?) (- 8) (++755'8#6K)+, (47 :M75)(%" :M)"'#87/) RU GLI(FXOW\ XVLQJ SUHFLVH GLFWLRQ WK]|
DGXOW SRSXODWLRQV 7KH VWXG\ HPSKDVL]HV W5 7)VAEQ Qol: 655 D)W /HKISRIMIH )R 1)+ RE'LIT OUS5)%(K)
ZRUNHUV LQ DGYRFDWLQJ IRU HTXLWDEOH SHUV®RQ6( 3 QT 185783 +F D)8 ¥K)1 W K36 K- RS SIRDE'F 06" /7)

DQG FRPPXQLW\ OHYHO LQWHUYHQWLRQV 5HFRPPROSOM[LWQVNRUSVRWKBIOFRRGNMWURQ DGYDQ

(/T)F/"9'878))" - +$8" - M)F/"%""6" - M)8'M'6(#)#"67/ (+K)F/""M/ (%57)5$85'8"Y" : M) ="6,)&(5"+) (+6'9'6'75)5%+, ) (5)8/755" - M)(=8)7 (6" :MI)D: ) 65)¢(67)56 (M75?)
(55'56"97)67+, = """ MK)+""5657) (= 8)F/""/"6"Y" :M)$57/X+7 :67/78)875'M:5)6") 87967 26" ()¢7(85)6" )+ %F£767)87F 7= 87 47)" - }+(/TM'97/5)-"/) (4) (5F7+65)""-)
HQVXUH HTXLWDEOH DFFHVV WR GHPHQWLD FDUHGWHBGKQR®RQUHYDKPDQ +RZDUG *LYHQ

VO, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;:,,, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;: VP
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"97/)6"%T)T - UB)"-67:)$: ="#" TMEK)TLFT/"7 - 47)7%"6"" - (#)+"M="6"977) (- 8) B, (6)/(+* ()(:8)76, =" 9)%" = "/'6K)+ (/TM'OT/5)(/T)%" [ T)¥ OTHK)6") TLF7/*7 = +7)
VRFLDO GLVUXSWLRQV WKDW GHFUHDVH WKHLU T,X[DQUWW RESBT:9)887)6")8'5E(/'675)' 1), 7(#, +(/7) (++755)(:8)
VRFLRHFRQRPLF EDUULHUV OLFNHQV HW DO

&$5(*,9(5 %85'(1 $1" 75(1'6 6="+7)(5)¥'074K)(5)=, '67)4%7/"+(:5)6")87974""F)87%7 :6' (") (:8)Z'5F (:'+)

$PHULFDQV DUH WLPHV PRUH OLNHO\ $0]
N, 7)F/"M/755°97)(=8)5797/7): (6%/7)"-)87%7 :6' )% (075)+ (/TM9" 2M)-"/) <HW WKHVH JURXSV RIWHQ H[SHULHQFH VLJC
T - US)F(/6"+$#(/4K)87%(=8" - M)4++"/8"M)6™")6, 7) 1 7267/5)-""/)U"57(57) 57/9"+750)6/7(6%7 26)""F6"** :57) (2 8)+(/TM'97/)5$FF" /6)F/""M/ (%5)a__ ($ME7/)
&RQWURO DQG 3UHYHQWLRQ &'& RI SHRSIPW BOWK GHPgtQW Wl RYBo0O\ FDUHJLYHUV L
+(/78)-"1)(6),"%77)="0,)1h)%"#"" )+ (/TM*97/5)F/9"8" M)+ (/7)6")6, 7'/) SDUWLFXODUO\ YXOQHUDEOH WR ¢QDQFLDO
-(%'#K)%7%&7/5)(:8)-/"7:85)\27)"2)6, /77)+ (/TN 97/5)"5)h3)"/)"#87]) EDUULHUV WR DFFHVVLQJ SDLG FDUH VHUYL

&'& DQG WKXV H[SHULHQFHV WKH XQLTXH VRE4D:- Q5556704 RAIroDE/SC 3)

E, K5'+ (99842 7/(&''6'T5)6, (6)%F(+0)6, 7)"487/) (B$H)F"FSH(6™ 2
&DUHJLYHUV KHOS PDQDJH DFWLYLWLHV RI GDLOPOBYI-WPYPRFY I RU WKRVH

(--T+678)8K)BT%7 :6'(?)=, "+, )" - +#887)7557 -6 (MR (S05)#"07)&(B, "= M) 7 (6= M) D2)6, 7+ 267L8)"-)6, 757)5K567%"+)( - 8)8("4K)+ , (47 2 MT5)-(+78)&K)+(/TW'Q7/5)

(= 8)6"476" - N0) (5)=T4) (5)%""/T)+ "% FETL)B(S05)£"07)%( - (W' :M)%678"+ (6" 50) DOG LOGLYLGXDOV ZLWK GHPHOWLD WHEKO
¢QDQFHV DQG WUDQVSRUWDWLRQ $ VXUYH\ RI 5% RQ P BBHO LHY o BMKEDY DeyYDOFH!
+(TNOT/5)"™-)" 8'9" 85 (45)="5,,)8T%T - " )/ TF""/678)5, (6)6, 757)+ (/TN"97/5) HBTIY SO E)='D. )BTTE ()52 ) 5. T (TINOTS
F/"9'87)(FF/"L'%(67:K)Q1), "$/5)"-)$: F('8), THF)FT/)=T70)ad¢Y , T"%7/t5) $OOHO SDULRXV WHFKORORJLFDO WRR
$VVRFLDWLRQ $V D UHVXOW FDUHJILYHUV IRFha WHEERHPBIE SO BRPUPY 6DUDILK HW
RI FKDOOHQJHV WKDW PD\ OHDG WR EXUQRXW G ghabhG BN Dy ¥ WM HoRe - 5K Y E-F p Resrrssp. 1
796762 () (2 8)%7 6(H)7L , ($56"" 2 )+($578)&K)S, 7)56/755"/5)( : 8)87%( - 85)"-) 7788)(: BJ8T9(- 85" JBTOAT -6 (/1)

FDUHJLYLQJ ODVODFK /HLWHU sV WKH\ ZLWONVG Witk BULEYS cHroLon

"o, T EOT8)" S TS (/TMOT/5) 6T ) TLF T/ T -4 7) 7% 6" < (8)+ , (7 MT5) +RZHYHU HTXLWDEOH DFFHVV WR VXFK WHF
LQFOXGLQJ JULHI JXLOW DQG GHSUHVVLRQ ODF&DUSDENGVVY ZLBELQURMHY®\DQG DELOLW\ W
WKH FDUHJLYLQJ UROH IUHTXHQWO\ OHDGV WR | BRIV I"%H )80 Y )8R I O N (1B)H ANE8'Y 1 @UID WO R Q

8$7)6")+, /"= +)56/755) (- 8)8'5/SF6"" :5)" -}/ TMS#(/)547 7TF)F (667/ = 5)aW (+7)m) ORDG UHTXLUHG WR OHDUQ QHZ V\VWHPV 2
5DELQV J)LQDQFLDO FKDOOHQJHV LQFOXGH SN )=, F(B'"E\WI)$= ROVAW)S MR(H FROH' (BoE2)E=DH0)$ : 87/57/978)
+(/T)(28)6, T)F 676 (H)#'55)"-)" - +"%7)8$7)6")+ (/TM'Q" M)/ T5F"* :5'&"'6"75)) F"F$(6"™ :5)%(K),, (97)¢755) (++755)6™)7557 :6" (#) (5556 97)67+, = "*#"M'75)aV 7--)

N, 757)+, (#7:M75)%(07)87%7 26 ()" 2 7)""-)6, 7)%""56)+""56¢K)+"" : 86" 56" HW DO 'KHQ LPSOHPHQWHG ZLWK DQ H
PDQDJH $O]KHLPHUYV $VVRFLDWLRQ B, (B)F /"™ /'6"Y75) (++755"&"£"6K0) (" /8 (&'#'6K?) (- 8)+$#6$/ ()57 :5'6"9'6K)

67+, 2 "#"MK)+( ), THF)%(: (M7)6, 7)5(-76K) (= 8)+""M: '6'97)5K%6F6""%5)""-)T - U5)

M+(/TM'97/)&$/87-5))N, $57)67+, = ""#""MK)+(2)
&\%F@I!?J@HVIR%ZLVQFU HDVLQJ W

0" )% (/N = (FY78)+"%6%6$ "6 7506, T57)+, (7 MT75)(/7)-$/6, T/)1+""%F"'$: 878) =, "7)5"%SH6( - 7" $5HK) (479" (6" -
E\ VIVWHPLF LQHTXLWLHYV LQFOXGLQJ OLPLWHG %’53D|4\VD WERHRE
WHFKQRORJLFDO WRROV DQG FDUHJILYHU VXSSRUWeNHYY gl BN M DUFK

VR, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;; &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;: VW



7(&+12/2*%,&$/ ,1129%$7,216 ,1 '(0(17,% &$5( (67+(5 3$5.

7KH SUHVHQW VWXG\ ¢ UVW GHOYHV LQWR WKH VW )Br@nKV+R(:8)B UNYR%'V 79)-Q W6R7Y)B(SaL Y'185)76)

6 5)+$//7 1 68K)&T" - M)$578)" 1)87%7 16" ()+(/77)5%+,) (5), T(#6, +(/7) DO 7KLV DSSURDFK KDV EHHQ GHPRQV
67+, "M 75) (Z 8)"+ (6" 1 X6/ (+0" :M)879" +75) "(88/755)6, 7)=(:87/":M) 06" 85"+ (#)" 167/(+6"" 1 57) (2 8)+"M:"6"97)-$ 1 +6"" " :M) (%" :M)T _ U5)
&7,(9"/5)"-)T - UB)<TLENS, 7)8"%'6(6""" 5)""-)8, 757)67+, ="4"M'75) (/7) ‘RRGV HW DO %DVHG R Q WKLV HYLGHC
8'5+$5578?)-"##"=78)&K)(+6'":(&#7)56/(67M'75)-"/)5"+'(#)="/07/5)":)F"#'+K) +XOGWJUHQ 9RUPDQQ DQG *HLJHU D
(:8)+"%%%$ 2 "SKXETO74)" 167/97 26" 25)6")F/""%""67)" 1 +#$5'977) (++755'&47) ")B5" M) ()5F 7+ (44K)875°M: 78)+" % F$67/"Y78)% (FF" :M)F/""M/ (%)6")- (+'4'6(67)
BUHS6" 25)-"/)" 6T/ (6" s M)6T+, = ""#"MK)' -6")87%7 26" ()+(/7)) [T%" '5+7:47)6, 7/ (FK)-"/)FT"F47)="6,)87%7 16" (N'""45)"07)" :67/(+6'97)
%(FF 1 M)5"-6=(/7) (55'56)' :)%7%" /K)/7+(#) (- 8)56/7 M6, 72)&"" - 85)&76=77")
D.IW"#"'N'1(#)'WW"[(D"'W*)'W) T _ U5)(:8)6, 7' /)+ (/M 97/50)+™ :6/°8$6" :M)6™) ()6, 7/ (F7$6"+)7: 9"/ - %7 :6)
F.%.WD'()!(,. (:8)F"'5'6'97)5"+" (§)+"" 2 1 746" 5N, 757)7X, 746, )F#(6-""/%5)" :+"/F"*/ (67)
0%$46'%678" ()747%7 165)5%+, ) (5)F , "'6"'57)($8")(: 8)9'87"'5)6™")F/"9'87)
+($/7+&3$5( 7(&+12/2%,(6))25 SHUVRQDOL]HG H[SHULHQFHV IRU SDWLHQW\
"(0(17,% &3$5( -$/6,7/)77, (2 +" M6, 7) :67/97 26" :15)7--7+6'97 1 755))
ZT(#,+([T)67+, 28" M'75)-"/)87%7 :6" )+ (/7), (97) = $%7/" $5) (FF#'+(6"":5)"2) [K)7:, G+ :M/7% 2 '5+7 :+7)6, 7/ (FK)="6, )67+, 2 """ MK?)6, 757)" : = "9 (6™*" :5)
ERWK KRPHV DQG FDUH IDFLOLWLHYV DQG KDYH ESHRYVKERZOLWRL SODOW MPRWLEQRW DQG SV\F
[ E7)" ) THT9 s M)S6/755"/5)-"1)&"6 , J+ (/T)/T+'F'7265) (- 8)+ (/TM'O7/5)ad#7 :) (:8)6, 7" )+ (/IM"97/5)0"/)T - US)/T4'9" :M)F""5'6'97)F (56)7LF7/"7:+75)+(:)
JURP D PHGLFDO VWDQGSRLQW YLGHR PR Q LWHROrQ"B)8EHFE IQ7TRNQ:B)HA7 :M6X7S SR ©IN-¥: +6""2)a - *'85)
6, 7)6/7(6%7 26)""-)F (67 265)8K)F/""9"8" :M)$57-$)+"" 167 :6)-""/)+(/T)F(:) HW DO YRU FDUHJLYHUV WKHVH WRRO
8'5+$55™"15)="0,), 7(#, +(/7)F/"-755™" = (#5)(=8)%"'/7)"%%T8' (§7)-778&(+0) ='6,)8, 7"/)¢" 978) 75)" 1) ()56/$+6$/78) (= 8)%7 (=" :M-$#)=(K))/78%$+" M)6, 7)
) (JTNR9T/5)"-)" 1 8'9"8$(#5)="0, )87%7 :6' ())488"6""" 1 (¥), 7(#5, +(/7) 56/755)(:8)7%"'6""" - ()&$/87:)""-67:) (55" +' (678)="5,)87%7 :6" ()+(/7))
WHFKQRORJLHV LQFOXGH WKH IROORZLQJ ZKLFK FROOHFWLYHO\ H VXUH W K H TXDOLW\
BT (6967 65T = 7/ (95 (-T6K) (- 8)8 C4K)+(/7)-""1)" - 8'9"8$(5)="6, )87%T 6" () N, 757)" 2= "9 (6™ S)FE(K) (2 90 ™/6C )/ #7)"2)T MO M)T - USJ796™6™": (5K)
$O0HQ (:8)+"M:'6'97#K?) O6F"/6( 6)(5F7+65)" )% :6(" =" sM)+"'M:'697), 7(#6,) (- 8)
1 SL6)57:5"/5)")0(: (M7)=(: 87/ -M&7, (9"*/5 PLWLJDWLQJ WKH V\PSWR PV RI GHPH QWLD O
1) OF™8)+(/&":)%" s "L'877)(:8)TLE/7%T)6T%F7/(63/7)8767+6" /5)6™) /" %)5%+, )67+, 2 MT5) (56, 7K) , TEF) (479" (67)6, 7)F , K5'+(#)(:8)7%"'6"" = (¥)
%6("<6("2)7-9"/" %7 6(2)5(-ToK 8$/87:5)(55"+ (678)=", )+(/TM'9" :MJ)O"/)' :56( : +7)67¢7, 7(#6,)57/9"+75) (= 8)
1 [78)++$F(:+K)57-5"/5 T%""67)%"" = "6"/* - M)5K567%5) (" =)+ (/TM'97/5)6")"97/577)6, 7), 7(#6, ) (- 8)
1 W78 )/7%"<87/5 5(-76K)"-)T - UB)=, "¥7)%(":6(' " :M)5, 7*/)"=1)F7/5" : (#) (:8)F/"-755"" (¥)
+106%"0%7 - 650)* %6 (/6)%78"+ (6" :)8'5F 7 :57/5)7:5%/7)6, ()T - U5)(8,7/7)
0$/6, 7/)67+, =" 4" M'+(#)" 1" 9(6"™" 25)"  )+#" "+ (#)6/7(6%7 :65)-""/)87%7 :6' () WR SUHVFULEHG WUHDWPHQWY ZLWKRXW UH
KDYH EHHQ LGHQWL¢HG LQ UHFHQW \HDUV LQFO X(GM:OQ/T)6 MISITRSY M) 567 56)0: B 945/ CO G WB'PA XYM - (M A6RE 6)aT (67)
FUOOFETL)S "+ 796 1 (H)+, (#7 2 M75)(55"+ (678)="0,)87%7 :6' ()\. 1 7)5%+,) HW DO %\ DOORZLQJ FDUHJLYHUV WR F
(89(=+7)'5)8, 7)" s6TM/ (6" 2)""-)67+, = ""#"MK)" :6")/7%" : '5+7 2 +7)6, 7/ (FK) () &T6=T7:)F7/5" : () (:8)+(/TM'9" :M)/T5F™ :5'&'#'6 756, 757)6"" " #5)5$FF"*/6)
6, 7/(F7$6"+)(FF/" (+,)$578)" :)87%7 :6" )+ (/7)6, (6)7+"$/(M75)' : 8'9"8$(#5) 6, 7" %7 :6(H), 7(#,)(:8)" :M™ sM)/75"#'7 - +7)875F'67)6, 7)56/ (" 2)"-)F/""9'8" : M)

FDUH WR 3:'V ODFH 5DELQV

VT: &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;,,, &2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;;V.Q
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D.HW"#"N".*)D")%(W(N.) ) 8797 26" (7) ($6'5%)" )6/ ($% (6 +)&/ (" 1) 1$/K)=, ") (/T)F/" - 7)6")=(:87/" : M)

+HWFE.,'WN)&.1(",* N, 7)F/""8$+6)'5)/ 7+, (IMT8)B('4K))""--7/" :M)/T (4X6'% 7)™+ (6™ 1 )$F8(675)( - 8)
KHOSLQJ SURWHFW WKH VDIHW\ RI 3:'V 1XQt

A% M6, 7)5(-76K)+" 2 +7/25)58//"$:8" :M)T _ UB)'5)6, 7)F/79(47:+7)")

ZDQGHULQJ EHKDYLRU V SHVHDUFK E\ $O0JDVH H \/\/415'6@7/)'31"9(5'91?;6%'#25'&3(%)(755)_55@5@%)BEL 874 :M&7, (9/5)'9)

(5)F()5K : 8/""%7)"*-)87%7 - 6" (X/ T4(678)" + %" 1 )&7 , (9™"$/), (9" :M)() AM7#*T 25T O+ (6" 1)6/ (+07/)875° M= 78)6™)57+$/ T#K) (86(+, )6"")+48, " M)

IUHTXHQW UHSHWLWLYH WHPSRUDOO\ GLVRUG HNR&HS-FARHBBWS'S W/ :H'60)@/ @18 R [SH BRIt

2 (6%/7)6, (6)'5)%(=*-75678)" - Jt(FF" :M?)/ (= 8" %) (= 81" /)F (+' - M)F (667/:5) 5F7.785?)Gf" ZM)="6 ,)($6:'fj/3(6'+)(#7/65)= : 72)8,7)" :8'9.'.8$(#)7 :.6.?/5)$: -(0/?"'#'(0

VRPH RI ZKLFK DUH DVVRFLDWHG ZLWK HORSLQJ M/, (/7RI 1 (B {R/BN: 8 UG="1=(K)9™"+7)-$:+46™:)

,(97)&77:)"&57/978)6")567%) "06) )/ (2M7)"-)9(/" (847575%+, ) (5)"%%7/5"" ) DQG D ¢UVW UHVSRQGHU HPHUJHQF\ DOHUW
)$-(%E ()79 %7 £65)%" 8K/ TE(ET8) (M6 (6 1) +($578)&K)&/ (" 1) SHUVRQV ZLWK GHPHQWLD $QJHO6HQVH Q

GDPDJH RU GLVRULHQWDWLRQ LQ JHQHUDO 5HVHDUFEK.NKRZY, WD WL 200 CH b Qg s

&7, (9"/)5$&56(-6" (##K)"- +/7(575)6, 7)/"50)"-)" - 1$/K) (= 81"/)- (6(6'75) 5K5§%5) ?97 &7+" IZS/07 Yﬁ/?(ﬁ M#s{\; F$#%J N 757+5K?67%5)(##0 =)

+($578)8K))-"/)TL(%F4T)8T" - M)56/$+0)8K)97 , “+75)"/)5$++5%68" - M) +(/TW97/5)p &57/97 8 9 8 /7% 7EK) (£ 8) < 67/97 < T)F 4

WR HQYLURQPHQWDO KD]DUGV %\DUG /DQJORL\é 7fy7/ M % 76741 )(:8) (S5 (678)

3:'V H[KLELWLQJ ZDQGHULQJ EHKDYLRUV PD\(,QG l;;f)/( 69%@'8{( %Js%/ W5(76K(8F/%6 M)

729"/ 1067 265)"/)&T+"%67)E 5647 (8" M), T)F""67 26" (8)-""/)F , K5+ (¥) , (/%)
“/)797:)87(6,

)
AFF/"L'%(674)h@ 1 )"-)" :8'9"8$(5)="6, )87%T : ' )="#)TLF7/'7 :+7) #'%'D(D™W*)'W)D.HW"#"N'l (#)D""#*
=(=87/":M)B$/" M5, 7)+"$/57)""-)6, 7)8'57(5T)ad4Y , 7% T/16)A55"+" (6" )
7KLV OHDGV WR DGGLWLRQDO FKDOOHQJHV FR%QI_],ﬁSG\g?HﬁéDL L“%G\{\/“E’é/gs%ﬁé@ﬂ Lﬁ%g WR WHEK

T _ US)(:8)6, 7 /)+(/TNQ7/5)=, )96 (K)TLF7/"7 = +7)-7(/-$# = 755)( - 8) (- L'T6K) LV WKH SHUYDVLYH JDS LO ¢ODOFLDO UHVRS
()(/TBSIN") (88755, T51)+" 17/ 55797 (=T +, 6/ (6T T5)(/7) YETET Ty T+ (08-BT/E(- 8,_M),,_)67+°_,,#,,MK)a87 HISKEST )

"7 2) %FET%7 678758+, )(5)T - US)+(//K" M)/ 7%" - 87/5)6" ) 7%(" : )+ (:%) HW Do 7KLV SUREOHP LV HIDFHUEDWH
(:81+(), "%7)" N=T(/" :M%T8"+ )&/ (+TET65)6, (6)F/9"8T)+/'6"+(¥), 7(%6.,)

75"$ (GK)"#87/) (8SH5)F (/6 +$4(/4K)6, "'57)-/"" %) =X
LQIRUPDWLRQ DQG HPHUJHQF\ FRQWDFW QXPEHUWQQ%BBI-_‘ E@é’ié

A5)7+, 2 "MK, (5)(89(: +787), "=T97/)' - "9 (6'97)F/"8$+65), (97)&T7:) WeH GLILWDO v NFEch)éV\V/\ RSUR S éODgVFVLLS 8 VU HOVFR&XUL
875N 78586, )F/797 -6) (- 8)/T5F" - 8)5")= (- 87/ :M)&T , (9""/5) (%" -N) &

T. Us) WRROV ZKLFK OLPLWV WKHLU DELOLMK\LWR E
} '5587)'5)F (/6" +$E(/#K)+"" 2 +7/ 2 IM)&T+($57)" 2 7X6, /8)""-)+ (/IM'97/5)(/7)"487/)

,Q SDUWLFXODU ZHDUDEOH GHYLFHV HTXLSSHG Xa$X%i7%5 HOFSIY TAPL: MEUs , W(UNPR/RI(L &Y J 5T TRIBHE 6O

5$+,)(5)_T*X7: (8&#78)8/ (+T47650)=(6+,750)""/)797:)5,""7)" :57/65)) ("' =) GLVDGYDQWDJH LQ DFFHVVLQJ WKHVH GLJLW

HUTIOTF)%C: (UT)B, 1)+ (62" )T - US) <)/ (0%ri)0" 7L (%FET?) A88'6" : (#KN6, 757)67+, = " "M T5)F/757 26)+, (47 =M75)":)%7 76" -M)6, 7)

TR0 (/6%"47)'5) )= (67/X/ 75'56( - 6)879"+7)8'5+/776¢K) 7%&78878)' - )6, 7) , i > ' STy -
ST )05, "TIN, BT+, < "N ()= (5)8TOTEFT8)-") - 8'0'BS (H)="5.) 8'97/57):7785)""-)$57/5)5%+, ) (5)"487/) (8$465) (- 8)+ (/IM'97/5)=, ") (/7)

LQGHSHQGHQFH IRU 3:'V $00HQ

V[ ; &2/80%,% 62&,%$/ :25. 5(9,(: 92/ ;:,., &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;: V.U
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0" /7)5$5+TF"&47)6")F , K5"+(#)57 5" /KI) " /)" M "6 97)#' %6 (6" - 5I)N , 757) [75"$1+75)6, (B)T(8)6™)&(//"T/5)" =) (++755" -M)ET+, = 4" MK)-""/)8T%T :6' ()

"55$75)(/'57)" 2 )F(/6)-1""%)6, T)H(+0)""-) (++755'&47)875'M:)""-)6 , 757)F/"'8$+65)) +(T0"NTLCRFET) (=" =" (B)A-+TSS"NT+ , =+ WK)F/ "M )F/9"878)

CH$8 T MF NS5 (& EEKN5S+, ) (B)E(+O" M), THF) (- 8)5T(/+,)"F6"*5) (- 8) ogl)%'" _) V406068 '6'75)(28)" M (Y (6 :5)6)5FT(/, 7(8)8'M'S (%)

£00'678)" 2 56/$+6™ :57) (- 8) "6)B(E"/ T M)-T(6$/T5)6")"  8'9"8S(#)' %F (/%7 :65) #67/(+K)" 26" (6°9757)" - +4$8" - M)8'M'6(#)¢'67/ (+K) 78+ (6" )F/"M/(%5) (= 8)

DQG GLVDELOLWLHV +DVVDQ HW DO & R Q V HSE X H)Q AV Q "' W87 15 -1 WBIBHE) =\, JB R &X'V 75)(:8)"'487/)
'167:878)6")7:, (:+7)58FF"'/6)-"/)" :8'9"8$(45)="5,)8'5(&'#'6'75)(:8)6, 7)) DGXOWV &DOLIRUQLD 'HSDUWPHQW RI $JLQJ

FDUHJLYHUV DUH RIWHQ XQGHUXVHG +DVVDQ HW&RGPXQLFDWLRQV &RPPLVVLRQ RITHUV

B"=(/8): (6" = (H)&/" (8&(=8)TLF(:5"" )N, '5)F/"M/ (%) (89""+(675)-"/)

(~""/8(&47)" 167/ T6) (++755)-"/)$87/57/978)F"F$#(6""" :5)( - 8)+" %% - 6'75))

9%(0" :M)'6) ()5""#'8) TL (%FE7)"-)F/"%""6" - M) (++755)6™)6747,, 745, ) (= 8)8'M'6 (¥)
WRROV 7KHVH SURJUDPV FRXOG LPSURYH W

W7 9T A$/1T 2667/ (6$/7)/797 ($5) OM(F)' )7L (%" =" :M)6,, 7)7--7+6'97 - 755)
ML) I67/97 16" 5 S8 M)+, M (R ESY) (%" T M)+ %6%S 61 75)
) - HT)TLISE s M) (+(8TY )/ TST (1+, )T (1K) TS6 (&', 75)6., (6)
76,:'+)%':"/'6K)+(/7M'97/5)"—)':8'9'8$(#5)='6,)87%7:6'()7LF7/'7:+7) )# 7)(% AT - US)GB, 7)1/ ="+ (= /07/5)+( FiK)

VLJQLC,FDQW OLPLWDWLRQV LQ XQGHUVWDQGLQJ+67®|’ 1)4 )&% JLFDO WRROV

EHQH¢W PDUJLQDOL]HG SRSXODWLRQV VXFK DV 3:'V UHJLYHUV RI FRORU

.LQGUDWW HW DO /LX HW DO )X UWKHN, YU)H/\M}‘(%SWIF)WK)JMO/(Q#H)H)G/WGG AMJBRT) (++755'84°6K) (- 8)
DQDO\]JH WKHLU XQLTXH EDUULHUV DQG QHHGV U H-O8NH)G)(SRINWH, E'K'QR)O/BTAT X O U DASIDBN IR Q
"= #K)()-7=)56$8'75), (97)TLF#"/78), =), 757)6""'#5)+ (- )&7) (8 (F678)6")&7667/) DVVLVWLYH WHFKQRORJ\ SURPRWHV HTXLWD
57/97)T - UB)(:8)8, 7/)+(/TN'97/5)) - '6, "$6)58+, ) (667 6" 7)8'5F (/'6'75)" ) MO -T)-" =X T %T)- (% T5) [K)T-T/7 2+ M6, 7) (89 6(M75)"-)
(++755)6")(28)(8"FE™" 2)"-)67+, = "#"M+(2)6""#5) (- 8)' :67/97 26" :5)="§)¥' 0 74K) 6,757)" = "6" (6°975)" )+ %60 - "6KXETO7H) (- 8)F £ +KXE7974) (89" + (+K1)5"'+" (¥)
F7/5'56) ZRUNHUV PD\ SOD\ D VLIJQL¢{FDQW UROH LQ L

0: —#78M7°)78$+(6 )( 8)/75' $/+75) s 7/) 9% 675J)4)07K)7 6/K)

F 575)76 +(#)+ +7/ 5J)O/ %)8(6()F/ 9(+K)( 8) /%78)+ :57: 6) /) 7L 56" - M 7(#6 +(/7 F/ "/ 457 5%+, (5 W78 +(8( 8 %7X
ORFDWLRQ WUDFNLQJ WHFKQRORJLHV WR REVWDFFF\Q;H;, (r }_ LNEY Y \)()lrylécl}ﬁ%lt%%
"S)T5"S/TEN6, TET)+" T+ T/ 25+ (#)-")(+6 2)6, (6) DM/ $:878)"1)6, 7)5"+ () 3XEOLF SULYDWH SDUWQ H

MXVWLFH+*RULHQWHG SULQFLSOHYV RI VRFLDO ZR%}7§# &fi"(#@Ql%‘%GWHS"i(VBI§p+gm(d9/5)§(l' (B#WB%O

[™T) )+ 2= 26 M), TST)&(/L T/5)-"1)6, T57)9%k= 7/ (&4T)F"F$H (6™ :5)8K) 6 /M7X5+ 8IS ASY™ ), TSI )T S8 M SHT--T46'97)(:8)
SURPRWLQJ HTXLWDEOH DFFHVV WR FDUHJLYLQJ VJ& % &Y

(:8)F""#"+KI#7974)56( - 8F"™ - 65))

) \487/)(8%465)(:8)6, 7'/)+(/TM'97/5)=, ") 7 - +"$:67/)F ,K5"+(#)(: 8)+"'M="6'97)
"%B#I(D"'W*)\")*"I'(#)+",-) 806'6(6"" 25)  778)$57/X-/"T = 8EK)67+, 2" MK)875'M=) — , 7:)(9'M(6" M)
B,(!D". 6,757)"55$757)5"+" (#)=""/07/5)5,, "$8)6$/ - )6")6, 7)%""874)""-)F 7/5" :X+7 :67/78)

FDUH 1DWLRQDO $VVRFLDWLRQ RI 6RFLDO :F
*797/(H)7L'56" :M)% (+/""X¢7974)" 1 6" (6 975)F/"'9"87) (- )TL+T#7 :6)-/ (%7="/0) 6,7)8"Mx "6K) (= 8)($6" = "%K)""-)" :8'9"8$ (#5)7 - 58/" :M)6, (6)+ (/7)F#(=5)(/7)

IRU VRFLDO ZRUNHUV WR DGGUHVV JDSV LQ GLJLMDQ@dVhH KO \eDRG5)3s QB C LR0y (4im)87+5™ )

VX, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;. VS
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PDNLQJ 7HFKQRORJLFDO WRROV OLNH WKH 0L Q GHD\VIESE SIB,7)7--7+6"9T2 T35 -1 VAN G5)4) %" /7)

6)"*--7/)" 267/ (+6'97)%T7 %" /K)TL7/+'575) (- 8)%78"+(6"* 1)/ 1%" - 87/5)-"") +%0F/7,7:5'97)(FF/*" (+,)="%$¢8)" :9"497)7 - M(M" :M) - "6)" : #K)F/*% (/K)
':8'9'8$(#5)="6,)87%7:6'()(:8)44Y, 7'%7/15)8'57 (STIN,, 7K) (/7) (45" $57/57)" : +4$8" - M)" :8'9'8$(45)="6,)87%7 :6" () (8)6, 7*/)+(/TM'97/5)&$6) (5"
':8'9"8$(HK)6 (4" /78)="5,)" :F$6)-/""%)$57/5)(: 8)F (6'7=657) (*M:" :M)="6,) 57+ :8(/K)56(07, "487/57)5%+, ) (5)-""/%(#) (:8)" :-" /% (£)+ (/TM'97/5)(: 8)
6, 7)F/" 1+ F75)"-)F7/5" X+ 7 :67/78)+(/7)6, (6)7%F , (5'Y7)6, 7)9""+75)""-) IDPLO\ PHPEHUV ZKR SOD\ D VLJQL¢FDQW UR
FF$#(6"" :5)57/978] WKHVH WHFKQRORJLHV 9RQOPHU 'DKONH 2
A5)67+, "4 MK)FE(KS) ()" - 4+/7(5" 2 MEK)F* Q"6 (#)/*"7)" :)87%7 - 6" )+ (/77)-$6$/7) )l"WI HE* W
5"+ (§)="/0)/757(/+,)(: 8)F/"8$+6)87974 " FY%7 :6)7--""/65)%$56)F/*"/*6"Y ) o
R (6 2)&T6=TT72)5"+ (#)=""/07/5))F/""8%+6)875'M: 7/5)(: 8)7 :M" : 77/57) x4t (H)="107/5)+ () (89" +(67)-""/)F*""+"75) (= 8)F/ "M/ (%5)6,, (6)7 5$/7)
(:8),7(#,+(/T)F/"9Q"8T/5)6"\+/7(67)5"4$6™ - 5)6,, (6) (/7)""6)"" :#K)7--T7+6'97) HTXLWDEOH DFFHVV WR WKHVH UHVRXUFHV
LQ GHPHQWLD FDUH EXW DOVR HTXLWDEOH IRU PMWVE QIN Bk S5+FR GRIFD 50w s GNY7)/"47)"-)5""+' (¥)
W(zK)""#87/)(8$H#057)F (/6"+$#(/#K)6, "57)="0, )+""M2"6"97)"%F (/%7 :657)-(+7) ="/07/5)"2)F/"%""6" :M)"  +#$5'9"6K)" )&""6, )6, 7)875'M:) (- 8)8'56/"8$6""" :)"*-)
FKDOOHQJHV LQ LQWHUDFWLQJ ZLWK FRPSOH[ W I8BeK-QR @773 \: BNt 67 &6 N KR/ D1656) (- 8)5$FF/6'97)
SHE5) )+ (6 M) 16576"977)$57/X-/"7 - 8#K)' 1 67/-(+75)6, (B)+ () (++"%%""8(67) L7, +(/T)5K567%)-""/) (4)" :8'9"8$ (45) (- 7+678)&K)87%7 26" (J) [K)F/"'9'8" : M)
6,7)9(/K" 2M)+"*M:'6'97) (&'#'6'75)"-)" :8'9"8$(45)="6,)87%7 -6' ()aW+1/7(8'7) 8'M'6(£)78$+(6"*2)6")+(/TM'97/5)(=8)T - US)":)6,7)-"/%)"*-)8"M'6(#)#'67/ (+K)
7LQNHU VXFK DV GHVLJQV WKDW LQFRUS R BBWH)FD (8t SR \E)7 F @4t MoL7)/7(+,)"-)67+, 28 M'+(#)
9'5$(#57)(=8)9" " +7X(+6'9(678)5K567%5)6")F/*"%"67)" : 8TF 7287 :47)=, '#7) VROXWLRQV WKHVH HIIRUWYV FDQ HQVXUH P
%" 06"y T+ 1 -$5" 1)) A88E" 1 (K5 + (H)="/07/5)%(K)(89""+(67) ZLWK GHPHQWLD DQG RWKHU GLVDELOLWLHV
)M MBS (& EK)E756" M)="6, ) (/MT6)F* F (6™ :5)6™)7:5%/7)6, (6) 6)()=,"¢7]

6, 7)67+, 28" MK)/7%(" :5) (++755'&470)7--T+6"977) (= 8)7 - M(M" :M)-""/)6 , "'57)
="8,)87%7 6" () (5)=T#)(5)6, 7*/)+(/TN'97/5) (= 8)6")7 :58/7) OF /5" - X

T 67/78)+(/T)%"8T4)" - JF/"8$+6)8TOTH F%T - 6N, /" $M, ) (FF/" (+, 75)"07)
+/"55X8'5+ FE - (JK)F(/6:7/5, "F5)5"+ (8)="/07/5)+(:), T4F)7:58/7)6, (6)
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56, 7)857)"-)6, T)6T/O6)F/T8E  MIN= "+, )=(5)" - 5665 - ("Y78)&K)5, 7) WFS&+)57/9'+751), 35" : M)+ (85, ()
O787/(12°"S5":ABH' 53/ (5" )% /6M(M7) 5$/(_+7)F/ M/(%J)N ) ZK'-FK SULPDULO\ '-PSDFWH G %ODFN UHVLGH
8K)" -7/ M) =18 = XE (KT 67)# MX67/%)# '(: 5)&(+078)&K)M '97/:97:) 5LIKWV ORYHPHOW DLPHG WR HOLPLODWH G
LQVXUDQFH *RUGRQ $V D UHVXOW RI UHG O QbR S,L;)D(g-w(h5M\54#6wmq6vgk+@/ﬁg%ﬁ8y WETNCE)
=7/7)$ - (OCH(&ET)E") [#(+0)-(%'# 75N/ 7" == [+" M)/ (+" (#)5TM/TM(6™* ) (= 8) 6, 7)FTM(+K)"-)/78¢ =" M)+ 26" - $75)6™)5, (F7), "'$5" -M)F (667/:57) (5) [£(+0)
8'5+/"%" 1 (67/K), "$5" :M)F/ (+6+75)) +10606% "6 75)56"H)""-67 1)- (+7)8'5" 1 9756%7 1 67)#"%'678) (++755)8")+/78" 60" =7/)
ABB'E™ : (HKI)/ (+* (HK)/T56/"+6'97)+97 = (65§ TM(HK)F/797 :678) [£(+0) KRPHRZQHUVKLS UDWHV DQG KLJK UHQWDO
TSNS+ (5 M) 126 N). 06T ) )T G, 85) W(K)-(%75))+ /)/7%( )2 )97 ) IT8E < 78) (1T (56, (6)5$--T))

&RDWHV KHQ ZULWWHQ LQWR SURSHUW\GHW&P XQRH FWQPD"QQ/\Y‘(/DQG JHQWUL¢(FDW
LR+ 6KF/™ , "&678)5(475)6) : 2=, §T)8SKT/SIN, 7/7-"177) [£(+0)-(%"4'75) FURSH(6™2)'S)" x4/ 7(5 M#K g 97/ STI="8, JF 1 FAT)"-)+ ™" )K" $ 2 M) (8%45)

=7/7)-"1+78) :67)"9T/+/" —878?)8767/ S (/T (G)=, TIT)(- 84/85) DQG ORZ LQFRPH IDPLOLHV PDNLQJ XS VLJQI
H[SORLWHG KLJK GHPDQG E\ FKDUJLQJ LQADWHG PHFRRRY LFHV

5HGOLQLQJ DQG RWKHU GLVFULPLQDWRU\ KRXVLQIZ2ZSROLFLHY(FESHD WIHG WKH, ), &, $/

18" 15)-" )F/78(6 IK)F/(+6"+75)6)6, /977)-$/6, 7/)F/797 26" :M) [£(+0) D<NSVVD _S<1S)4<U)Uu4N4
T =127/5, " F) 116/ (+6)57#" :M)=(5)()87+7F6'97), "% TX&S$K" M)5+, 79%7)
.)_ "+,) [£(+0)-(%"#'750)87 - "78) (++755)6™)6/(8'6™" : (H)%" /M(M75)=7/7) $UWL¢(FLDO LQWHOOLJHQFH UHIHUV EURDGO
- [HT8)8FS/+, (57), " %T5)6, /M, ), "M, X/*50)" 56(#%T 2 6)+** -6/ (+65))P :#'07) GHVLIQHG WR UHSOLFDWH KXPDQ FRJQLWLR
FRQYHQWLRQDO KRPH ORDQV WKHVH FRQW U D FWNs 782 (B R 3 (815 1 R8I0 W% ESSe \ AT MBF " 5WR ™, )
(:8)%'55" M)797:)()5" - ME7)F (K%7 - 6)+" $£8)/75$46)" 1) %% 78" (67)79"+6"" 1) W+ (/6,K)=,")7LF#"/78)f6," 20" :M)%(+, " 1 75")5%+, ) (5)44(NS/* 2 MbS)
(=" M6, 7)57#7/)6")/76(" 2 )6, 7)F/"FT/6K) (= 8) (4)F/79""" $5)F (K%? : 65)) (QLIJPD /DZUHQFH /LYHUPRUH 1D W L RQDO /DE

F7UF7)/7-71)6")ADN06, TK)(/7)%"*56)""-67 )/ 7-//" :M)&™") OF/**+755)0: "*=:) (5)
5HDO HVWDWH DJHQWV XVHG WKH WDFWLF RI EO BENGMHNWIORFVSVERBLLY WHBH wmmngLQH Ol
[#(+0)-(%'#'75)%9" :M)':6")8, 7) = 7'M, &"/, "**'8)=""$8)+ ($57)F/"'F1/6K) #0(-8'89)4++"/8" :M)6"")WON)*#"* (2)F/"-755" /)N, "% (5) - JW(#*:7?)

Q[; &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,., &2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;;QW
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%+, T/ M), (5)&7+"%T)()+/'6"+(#)%76,"*8)6, (6) , (5)5, (F78)%"*56)41D) "%F""55"&"#'6K)"-) (+, 79" :M)F7/-7+6)- (*/ - 755) (5) () F&/$67)% (6, 7%(6°+(#)- (+6")
GHYHORSPHQW IRU WKH ODVW WHQ WR ¢(IWHHQ \HRUWQAUWPRIIDYV RI FODVVL,{FDWLRQ KXPDQ R

N, 7)E"M4)&7, " 8)%(+, ' 7)(:8)8TTFR)T (/=" :M)'5)/ T('97HK)" :6$'6'97)) S .
ODFKLQH OHDUQLQJ 0/ VLPSO\ SXW LV WKH su%ﬁ%gv W%DL%Q&‘%E EFQE?&%\K/ 2861

F/""M/ (%) /)5K567%)6™)F 7/-""1%)6(505)="6 , "*$6)7LF4"+'6)" 2 56/5+6"** 2 51)D)

XVHV VLPSOLVWLF VWUXFWXUHV VXFK DV EXW QR\W)L@HMYEES, 78)R)07R) ok ¥) FU) (ks (6)=

DQG OLQHDU UHJUHVVLRQV 'HHS OHDUQLQJ '/ LN¥HFRUKVWREIYMQKRYWHG PRXEFwWY uUHQWDO P
67(+, 75)+"%F$§7/5)6™)F/*+755)8(6()" ) )=(K)6 , (6) (667%F5)6™")% %" +) , $%( ) DFURVV GDWDVHWY WR PDNH SUHGLFWLRQV

QHXUDO QHWZRUNV '/ WRROV UHTXLUH PXFK O D U i )G Daflt /R YE B 5:06Q 7§ LU O/
5267/ (/65)(28)+(2)&7)$578)6")/ T+ M2 Y7+ %F47L)F (867/:5)' )8 (6()

(+/"'55)(): $%&7/)"*-)8"%7 25" :5)6")%(07) : 7=)F/78'+6""*:5)""/)" :5'M, 65 UV)(M"* /6, %5)(/7)% (" :#K)$578)" :)6, 7)/7:6(#) , " $5" - M)%(/078)6, /"M, )ADX

8/°97:)/76)F/*+" :M)6""#5)N , 757)6KF"+(#K)"F7/(67)8K) (- (EKY" :M)8(6()-/""%)
- ,'#7)6,7)+"%F#7L'6K)UV)"--7/5),(5)F/"978)6/7%7:8"$5#K),7#F-$#)' ) 9(/"'$5)5"$/+75?)5$+,)(5)/7+7 B)/7:6()4"56" :M5)" ) (2 ) (/7() (2 8)5(¢75)8(6()
(:$%&7/)" )(FF# +(6" 2 57)'6)F/757 2 65)F/" &#T%5)-"/)""6, T/57) T5F7+" (#K) 6)"*=-7/)%(/076)F/78"+6"" - 5)(= 8)S$MMT756)""F6"% (£)/7 :6)479745)6™)% (L' %"Y7)
N8O+ 6" " M)5"+ (#) (+6"'/5)a5%+, ) (5)5""+"""7+"" 1'% +)56(6$57)/ (+77) ODQGORUG SUR¢{WV 3ULPD IDFLH WKH SURF
JHQGHU RU VH[XDOLW\ $0O0 $, DOJRULWKPV ERM /@) B G7/k)%: ditis)B&6a:\ 7)/7:6(2)/(675)2'7:"$ 740N, 7K)
(OM™*8)(5)6, 7)8(8Q8, TK)(/7)E/ ("2 78)" :7) (= 8)&' (578)" : F$85)/ 75$#)":) 5$/97K)6, 7)(/7()+" :5'87/)+" " %FT78'6" )/ (6757) (- 8)+ (1+$4(67)""6, 7/)-(+6"/5)6,, (6)
ELDVHG RXWSXWV 7KH SUREOHP RI ELDV KDV GRE.LGD W Hi, RoRsY e mBeldb7)0: b oW, @67 - (:65)aB+05)
A7+, 2 MK?) (2 8)-(*/#K)5™))SL(YF#75)"-)F (M /'6, %" +)&" (5)6, (6)7°6, 7/) 20298)F"#+4)?0%"1)/087M*077'89)*">72(-0)C#9"-'7:%6
LQ D GHT XD W H'Dro7) (8B /E7H) - QRN Fi7) ")+ ¢ /2)(/7) 1))
5,""/6)5$FF4KI) [ (5)F/757265)(2)797 2 )&'MM7/)+ , (#7 =M7)6")UV) ("' /*6 , %5)) +RZHYHU XSRQ FORVHU LQVSHFWLRQ ZH ¢Q
%LDV FDQ EH GHHSO\ HPEHGGHG ZLWKLQ WKH wWUBRYBT ICEFBWO:-MH.XXLUHG WR PDNH
UV)(EM™/'6, %5)-$ 2 +6" ) (86, 7)+" %FE7L'6K)""- ) UV) : 7$/(£) - 76=""/05) D NLTK)(T)(&AT)8")F/+T55)-(1), "M, 7/)9"#$%75)"*-)B (6(J
PDNHV LW H[WUHPHO\ GLI¢FXOW WR LGHQWLI\ O HW\3BK(R (jﬂ55t&#@6¢)°/(ﬁ#&HW(Z&E'WWIE/QF#/M)%(F(WB?)
&' (5) £7(8"IM)6™)F/"+" - M)+ " #$5""

) 7KH\ EULQJ DQ LQADWHG SHUFHLYHG WUX"

D)8, TIT) (/)% (2 K)56/ (67M" 75)6™)6/K)6" )+ (&' &/ (67) (M /6, %5)- (' /#K)="6,) 7))

/75F7+6) )-(+67/5)5%+, ) () (+7) (2 87 287/7)+"%F#767#K)/ 7% 9" :M)&" (5)"5) ) 7KH\ DUH PRUH SURQH WR KDUG WR ¢(QG E
QRW SRVVLEOH .OHLQEHU D:BO#9BYWDET)F-"&#0%Q KLV ER RMyss)7-67/5)-)s)
SURJUDPPHU DQG UHVHDUFKHU %ULDQ &KULVWLDQ KDV UHIHUUHG WR WKH

'H DQDO\]H WKHVH LVVXHV IXUWKHU XVLQJ W
WRRO DV D FDVH VWXG\ GXH WR LWV SRSXOL

1)0" /Y TL(%FET)_""METIT , 6"'5)-(+* G/ T+"M= 6" ) , (5)- (£78)6")'87 26'-K) [#(+O)F 7" F£7)(5), $%( )
YRU H[DPSOH WKH &RUUHFWLRQDO 2IIHQGHU ODQDJHPHQW 3UR¢O SQ 3 V\wg%ﬂ LYH 6DRFW
&203%$6 DOJRULWKP KDV SURGXFHG UHVXOWY WKDW GLVSURSRUWL @@Z (% \ﬁD LY H \yDI@R?\$FI% %ODFN

%7:1
5HDO3DJH LV D TH[DV EDVHG SURSHUW\ PDQI
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6, (§)F/"9"875)()67+, 2 "'#" MK)F#(6-""/%)5,, (6)F7 = (&75)/7()756(67)"'=:7/5) &77:)(%7:878)(5)"-R(: $(/K)A)20237)6™)" : +#$87)5'L) (F (/697 :6)#( - 84"'/85)
(:8)% (- (M7/5)6")+, (:M7), " =)F7"F47)TLF7/'7 :+7)(: 8)$57)/7 :6(H)5F (+77) DV GHIHQGDQWYV 8 6 'HSDUWPHQW RI -XVWL
(+/''55)""97/)20)%"#""* 1)$'65)" 1)<"'/6, )A%T7/"+()S$/"F17) (: 8)45' ()
5HDO3DJH Q G $PRQJ WKH PDQ\ SURGXFWV 5HDB#'INM#MWRUYB.LV D WRRO

+H(#T78)>"T#8*6(/7) (=) F(5576)""F6'%"Y (6" 2 )5K567%)6 , (8)7 = (&475)"=:7/5)
(28)% (= (M7/5)6")""F6"%"Y7)/7265)6")(+, " 797)6, 7)"" 97/ (#), "M, T56)K'7487)"/) S(17$/ 327, &<
FRPELQDWLRQ RI UHQW DQG RFFXSDQF\ DW HDFK3BURS HURVW K BHIOMBDPRBEXRWARQ RI $, SULFLQ
>'748*6(/) (MM/TM(675)8""6 , )F$&4"+) (= 8)F/""F/* T6(/K)8 (6()6")576)/7 26)F/"+75) 8767/%" - 78)/TZ6)F/*+"2M)6, /" $M,)%(/076)( = (#K5'5) (= 8)+"56)+"" :5"87/ (5" :57)
(+/"'55)7:6'/T)/ TN :5)aF"#'+4) 20%"1)/087M*077'89)*">72(-0)C#9"-'}:%6Q S(H"/ M) D)8, T)TH 00 ) H OB (BTN (86" - (BKN)F/"FT/6K)% (= (M7/5)/ T#K)

7KLY GDWD LQFOXGHV WHQDQWVYT UHQW G D W "oF(JEETAQNTE)E KK BIN)M + 153 (19 QEB)D - 6(#)F/*+75)-""/)
&(+OM/"$:8)" z-""/% (6" :)5$/97K)B (B()-/"%)#( - 84"'/85)(:8)+""%F76'6"/5)) 5'%6"4(/)F/"FT/6'75)="6," 1) OM'97 2)/TM""* :2)6")8T67/%" : 7)+""%F 76'6'97)/7 -6)
KLVWRULFDO GDWD DQG VDOHV WUDQVDFWLRQ GDINPLOBDDBIRXUW]G HW DO 7R HQV XU

F/"FT/6K)%( = (M7/5)%$56)+"" :5'87/)""F7/ (6" (#)+"'565)5%+,) ()" :58/(: +77)

9" /EM(M7)F (K%7 657 (= 8)$6'#'6' TN , 757)- (+6"/57)+""%&" - 78)="6, ) ()
S (6 ="8TY)TEFT+ (#K)' W6 7B 07)<7=)>"10%)= , T/T)I7=67/5)(/7)%(87)
6)5F7 - 8)$F=(/85)"-)Q0 i )"™-)6, 7*/)6"6(H)" - +"°%7)" 1)/ 7 6)a* TM7HM) [/ (%) FRQVLGHUDWLRQ R| FXUUHQW HFRQRPLFE FR(

TAFKYGT ) (4757) = SHIRTISSTBI"\STO) T 6CAF 47)-" T+ JFIFT/K)
7KH WHFKQRORJ\ KDV DOVR HPEROGHQHG ODQGQORUGY L DWH V
KLIJKHU WKDQ WKH\ RWKHUZLVH ZRXOG ,Q WKH ZRUGV RI"5HDO3DJH H[HFXWLYH

$QGUHZ %RZHQ 3, WKLQN >$, LV@ GULYLQJ >U D WHs, )R:F18)H 078577 (@)- 78T AL NUSHS"K FR7QHEVIRN"§245) (M (" - 56)

N, 7)/758), (5)&77:)0)5, (/F)(: 8)5$56(" = 78)"  +/7(57)" 1)/ 7=6(¢)1+""565)

)45)(F/"FT/6K)%( 2 (MT/)Q7/K)-7=)"-)$5)=""$:8)87)="#" - M)5"") (+6$ (3K) 8'5+/%" (6" 1) (28)%" 1 " #'56 )/ (+6+75)" )6, 7) , "$5' - M)%(/OTR)N, 7)
1('57)/7:65)8"$&47)8'M'65)="5, =) ()5" = M{7)%"" =6, )&K)8"" :M)'6)%6 (- S(#K") (-"17%7 26" :78)0Z4)"-) 1" Th)E/", "&'65), "'$5" :M)8'5+/'%" = (6™"2)""2)

9RJHOO HW DO ' LWKRXW PHDQLQJIXO LQW il Ja55)Q )7 LL)R @)/ A K NGH - (Y HINE: RS RO Y )= (% ¥ (£)
ZLOO RQO\ GHHSHQ H[LVWLQJ LQHTXDOLWLHV IXVWEMXWQWUHQGRKMLD D SRWWHPS@ 7

GHVLIJQHG WR SULRULWL]H SUR¢W RYHU SHRSOHMRXNVIRQWY DMRGDSVWDE OMYKHORMSPHQW +8' HOQI

. 'y -1 (h" * e - " N=_" ' "=
5HDO3DJH DOORZV ODQGORUGYV WR FLUFXPYHQW %Lﬁ%‘fﬁﬁ&ﬂ%ﬁ%@ﬁ@ﬁﬁ%ﬁ 13@')?“&*@76") E’\+,)(55 Bo)#" =X
7 (& M6, 7%)6"™) (++755)8(6()-/""%)""6, 7/)#( - 8#"'/85) (- 8)+""%F (= '75)="6, ""$5) ’ ’ T
GLUHFW FRRSHUDWLRQ HIIHFWLYHO\ UHGXFLQJ FRPOSHWIBWVBRFDRBVL@ADWLR IJIWRKRHOV IRU WH

,"$5" - M)%(/076)D:)20297)6, 7)PI*I)UTF(/6%7 26)""-)R$56"+77)" = )+ #4(&"/ (6" ) 06" /BM(MT7)87+'5"" - 5)%$56)+"%F#K)="0, )6, 7)O("/)Z""$5" -M)A+67)6, 7/7) (/7)="")
ZLWK HLJKW VWDWH DWWRUQH\V JHQHUDO (OHGVBHREYEP NPAMNUDODUR YO BMDRIVIBHRMUGLQ.
(HTMT8)S - H(=-$H)%"" = "F"#'56"+)F/ (+6"+75)6, (6)/78$+7)+ " %F 766" 1) (%" :M) -/77),"'$5" -M)%(/076)'S)E(MTHK)F/""67+678)&K)S, 7)*, 7/%( - )4 - 6'XN/$56)4-+6)
ODQGORUGY 8 6 'HSDUWPHQW RI -XVWLFH RRUHRYZHKUW FR BHIRHKWBOWAXBWLFH ¢[LQJ DJUHF
)<8,) V(T O (+$575)6, 7)5"-6=(/7)"-)9" (6" -M)5T+6" :5)1) (2 8)2)") TLH$5'97)+" 16/ (+657) (:8)%" - "F""#'Y" :M) ()% (/O76)-"/)F/"'8%$+65)"/)57/9'+75)

B, 7)%, 7/%(=)4 16 XN/$56)A-+6)&K)%" - "F""#'Y" M) 267/56(67)+""%%7/+7)(:8) BKHUPDQ $QWL 7UXVW $FW ,Q DFFRUGI
JT56/" 46" - M)+""%F 766" 2)" )6, 7)% (JOTFE(+TIN,, '5)5$'6)'5)" -M"™" =M)(=8), (5) (:B)F/"FT/6K)% (- (MT/5)(/T)FL" ,"&'678)-1""%)5., (/" ~M)B(6() (&""$6)6, 7"/)/7=6(H)

XQLWV DQG FROOXGLQJ WR LQADWH UHQWDC

[O: a2/80%.3 62&,8/ :25. 5(9,(: 92/ ;i.., &2/80%,$ 62&,$/ :25. 5(9.(: 92/ ;P
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5HDO3DJH KDV EHHQ DFFXVHG RI YLRODWLQJ WKH @IGHURE K BHOWIRTQXDWSEWDF\ 5LIJKWV $FW

8K) ("' =" M)#( = 8#"'/85) (= 8)F/"FT/6K)% (- (M7/5)6"") (++755)/7-6(8 (6 () 8K)&$5" = 75575) (= 8M/(=6)+" -58%7/5)M/7(67/)+" -6/"4)"9T/)F7/5" = ()8 (6()

HITHFWLYHO\ UHVWULFWLQJ FRPSHWLWLRQ DQG LRFQGIBDNWEE LK) D WLRWHRY USQWL BRILGLD BUL
12746486 (2 8)BY/M' 2" (), (97)7: (+678)5' %0 4 (/ETM'BE 6™ =)' ) () 7--""/6)6")

NSTZ)T\VD!I> " +/T(5T)6/ (5F(/7:+K) (: 8)F/67+6)+* :58%7/50)57 :5'6'97)8 (6 ()
$UWL,FLDO LQWHOOLJHQFH LV UHODWLYHO\ QHZ PQWKR K XK QR RMBHE - UH YYODMHEHILVODWLR
&K)-787/(RE(=)HT (9" :M)6, 7)%(1"*/'6K)"*-)/ TMSE (6™ 2 5)6™)6 , 7)56(67)7974) &/ (8T/)+'9H)/'M, B0)/TMB# (6™ :5)" 1) T (#-"/ 2" OF/™, '&'6)8"5+/' %" 2 (6"'/K)

&XUUHQWO\ WKH )HGHUDO 7UDGH &RPPLVVLRQ )F@&'+1H'QCWWM/)ILAFIR G D O (+-"/:"(0(/)S%F"K%T :6)
,QVWLWXWH RI 6WDQGDUGY DQG 7THFKQRORJ\ 1,6@8&K'YWaHGaNH'E G URBUT:6)!"87)*7+6:)12"33)

M$'87¢" 2 75)/TM(/8" = M)6/( 5F (/72 +K) (= 8)+"" :55%7/)F/""67+6"""1)" 1 )4D) F/",'&'6)8'5+/'%" 1 (6""2)"2), ""$5" M) (2 8)7%F#""K%7 :6)"" )6, 7)&(5'5)""-)/ (+77)
DOJRULWKPV )YHGHUDO 7UDGH &RPPLVVLRQ T OWHIR R G RIMOR (6" (1) 6/ 'M' 2 7)8"5(&'#'0K?) %78 +(H#)+* 286" 1)
F/"'9'875)()5$MM75678)-/(%7="/0)-"/)6/ (:5F (/7 : +K) (= 8)B(6QF/""67+6"":7) ") %(/"6(#)58(6BS7)STLS(H)"/ 7 26(6™" 7)57LY)"/)(MT7)aZ"$5" :M)8'5+/*%" 1 (6" :7)

FRPSUHKHQVLYH OHJLVODWLRQ VSHFL¢{FDOO\ DGGUHV\KH@WHHWHNFQQWQVOD,WtRQ LV EURD
$:#(=-$5)-"/)AD)F/ +" T )6 "5)6" )/ 75%46)" 1) (M6, %" +)8"5+/' %" = (6" =)
+RZHYHU PRUH VSHFL¢{F OHJLVODWLRQ LV U

5HIDUGLQJ $, WRROV LQ KRXVLQJ UHQW SULFLQ@(WR;RPW( D/g{gl#G@R)H‘gﬁH)D(# YHIXODWHG
WKURXJK VHFWRU VSHFL¢F SROLFLHV E\ +8' DQG WKH )HGHUDO +RX

0"z (:+7)AMT7 2 +K)Z"'=T97/)+" = +7/:5), (97)/'57:)6,, (B)AD)F/*+* :M)6™*"5)%(K) 45)"-) =) 1 (8)'5)6, )" #K)56(67) )7 (+O)+""%F/7, 725" 9T IM 56" )
+1"16/"&$67)6")8'5+/' %" - (6'"2)"1)6, 7), " $5" - M)%(/076)8K)87/"9" - M) (¥M"*/*6,, %5) RQ WKH GHYHORSPHQW DQG GLVWULEXWLRQ
6, (6)/74K)" ), "56"/"+(#)8(6() (: 8)F (667/:5)""-)8"5+/" %" = (6" ) (M(" : 56)+7/6(" 2) 7KH &RORUDGR $UWL¢(FLDO ,QWHOOLJHQFH $
HWKQLF DQG VRFLRHFRQRPLF VXEJURXSV ORUHRMHUMIAPKN XVH REBOWARHUDBWII RWHFWLRQV IR
"L67HMT 2 +7)/78%+75), $%(:)""97/5'M, 6) (= 8)+/7(675) ()4 (+0)"-)6/ (: 5F (/7 : 4K) 7KH &$,$ WDUJHWV KLJK ULVN DUWL¢FLL
"), )R/ IM)BT4E 1 5) (/7)%(8TI)A5)+" 1 5$%7/5) (+/''55)6, 7)P - '678) 57+6"/5)5%+,)(5)78%+(6" :7) T%F#""K%T7 267), "$5" :M?) (= 8), 7(#6, +(/7)8")
6WDWHY H[SUHVV FRQFHUQ RYHU DUWL¢FLDO L QW HSOREQSBOISHEK DAL 5 M -B)FEFHH MO 50V R

"6/ THTIMIBE(E" ) (/52 8)6, 7)$57)""-)AD)6" " #5) 1), 'S5 - M) DOJRULWKPLF GLVFULPLQDWLRQ GH¢{QHG E\

WKDW GLVIDYRUV JURXSV EDVHG RQ SURWHF
$V HYHU\ VWDWH IDFHV XQLTXH KRXVLQJ FKDOOHQA&Hy P iy VWODMH K&V WP HHB\ UHTXLULQJ

(5#'M, 6#K)8"--7/7 26) (FF/™ (+, )6") [ TMB# (6" -M)AD)F/*+" :M)6™**4#5) 1 (#'-"*/2*() /'50)A40)5K5679%5)6"")$57)/7(5" - (&7)+(/7)" 2 )F/*'67+6" - M)+" :5$%7/5) (M (" = 56)
D) +B//T268K)-(+" M) (), "85 :M)+/'5'57) (8)6, 7)56(67), (5)"* 27)"-)6, 7) , "M, 756) DOJRULWKPLF GLVFULPLQDWLRQ )RU H[DPS(
%78"(:)/7:6)(:8),"%T)F/+75)"1)6, 7) 2 (6" :J)A5)"-)*TF67%&7/)20297)6, 7) 6")F/"'9"87)8" +$%7 :6(6"" - )6*")8TF"K7/5)"" :)8(6()$578)6")6/ (" : )6, 7)5K567%)

TXDOL{FDWLRQV IRU D PRUWJIDJH RQ D PLG WLHU-“KREblraZhidh(RBRs- b - v Biresie: Bes Be A, 770" /7))
WKH PHGLDQ KRXVHKROG LQFRPH IRU WKH SUHYLBXYHEORYHMIV®YE GLVWULEXWRUV DUH UHT)

UT5F'§7)M/" ="t M)+"* +7/ 2526, 7)56(67) , (5) = "'6)7 = (+678)+""%F/7,7:5'97) ['505)"-) (EM™'/'6, %" +)8"5+/'%%" = (6" 1 )" 1) =7&5'675)-"/)F$&4"+)$57)D-)6 , 7)40)
FTM5H(6™™ 2 )6") (88/755)AD)F/"+* - M)6™*""#5)) ¥ $//7 2 6K0)6 , 7)8 (B(F /"9 (+K)'*-) 5K5679%)F/757 :65)()/*50)-""/) (AM"'/'6, %' +)8'5+/*%" = (61 )6, 7)8797¢"F7/)'5)
V(#-" 2" ()/75'87265)"5)F/"67+678)&K)6, 7) ¥ (#'-"/ 2" () 1 " :58%7/) /"9 (+K)4+6) UHTXLUHG WR QRWLI\ WKH &RORUDGR DWWR
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7KHVH VSHFL¢F OLPLWDWLRQV RQ $, VIVWHPV DUM\GWWPIMQKGHER GRPEMDWRXVLQJ PDUNHW UF
DOJRULWKPLF GLVFULPLQDWLRQ EXW GR QRW V S8z KD'€0a79D" GHRT+1%RY ( BIR=W, [ WX W\WE'TLD Z V

RU PRQRSROL]DWLRQ RI WKH PDUNHW $, SULFLQVYWBROGD W\F K HDW EHWXK3ID)JHS )+$ 'H
11%(" )" 1) OMICK)(ITQ)=, T1T)6, TK)%$56)(8 , 7/7)6) (:6'8'5+/'%" - (6" 7) “)AD), S5 M 5)=""$48)&7)5$&IT+)6") (- - $(2)($8'65)$ - 87/)6, 7)/79'7=)
#(=5)8$6)%(K)56'#)F/"'9'87)7:"$M, )/7:6(%)8(6()6,, (6)¢(: 84"'/85) (= 8)F/"F7/6K) ")ZPUIN, 7)ZPU)="$:8)6, 7:)(55755)F""67 6" (§) (M""/'6, %" +)&" (5))
%( = (M7/5)%(K)6(07)(89(=6(M7)"™-)'6)6")% (= "F$#(67)/7 -6 (H)F/"+75)N , "SM(F) 8'5+/%" - (6" /K)""$6+""%757)(:8)8(6()" :67M/"6KJ
LTINS ) ('5T5)" 1471 25)"9T))= , (JAD)F/ "+ - M)6"""85)% (K) (++""%6F#'5,) o
5 S5/ T/ 9T/, ) \17)(89(:6(M7)""-)()-787/(%)% (- 8(67)'5)6, (6)'6)7:5$/75)()+"" :5'567:6)

2 (6" : (8)56(:8(/8)-"/)AD)6"""45) (= 8) ("M %T 26)="5,) (- 6'8'5+/"%" = (6"":)
08/, /%" 1776, T)+$//7:6)(8%" =56/ (6" 1), (5)&77:)97/K)9"+(#) (&' $6)"65) #(=5)"2)6,7),"$5" -M)% (/0760 A% (= 8(67)"1)(88'6"™ :)6™) () (6™ - (A)/7TM'56/K)
L1676 TB)E ) 16 s $T)$5 T M) (- 8)BTOTEF s MAD)iT+, - EIMIT5)="6, "'$b) ZRXOG DGGUHVV JDSV LQ VHFWRU VSHFL¢F |
F&.(//'T/5758+,)(5)& (5)F/797 26" 2)" /)8 (SQF/"67+6™" :5)a — , "67)Z""$57) SURKLELWLQJ DOJRULWKPLF GLVFULPLQDWL

7KH 8QLWHG 6WDWHY DOVR UHIXVHG WR VL JQ7)EK: W'D\ ARSI R)AIBO7SF7/%) € BBUR Q487/5)
BWDWHPHQW DW WKH 3DULV $, $SFWLRQ 6XPPLW HDQGLIUI Q/LKIAD QWD UH GRHIIDAP DEVRXUFHV PD\

OFODKRQ 721476, )% (- 8(67)
"IB"#'1Y)"'BD™W* $, $1' '$7% 5(*8/%7,21
N, 7/7)(/7) () $%8&7/)"-)"F6"" :5)6,, (B)PI*I)F"#'+K%(07/5)+(:)(:8)5, "$:8)  QWURGXFLQJ ¢(QDQFLDO LQFHQWLYHV IRU V
+1":5'87/)6")(88/755)'55$75)567%%" < M)-/""%)ADX8/'97 =)/ 7 =6)F/"+' - MIN , 757) FTM'SE(E™ 2)5' %' H(/)6"") 1 ADA)+""$48) , THF) (88/755) (AW /"6, %' +)8'5+/"%" - (™"
RSWLRQV DGGUHVV YDULRXV UHJIXODWRU\ ¢HOG V(BRI RGN G"-JAQF/W KT “SIU: R, B HRT)-787/ (3 (:65)
"1 H$8" M)/ (2 5F (/7:6)$57)""-)AD7) (++755)6)F7/5" (BEO(:8),” $5':M)N,7) =""$48)&7)F/"9'878)6")56(675)5, (6)(8" F6)+""%F/7,7:5'97)AD)TM'5(6" - )
6, /T7)%" 56)F/"%" = 7 6)F ™" +K)""F6"" :5C56/7:M6, 7" M)-787/(8)"97/5'M, 6) 6WDWH LQFHQWLYHV FRXOG HQFRXUDJH WDL
"-)6,7)OZ4?)':6/"8$+':M)4D)(:8)8(6()/7M$#(6"':?)(:8)(8"F6':M)/7:6) '2)6,7),""$5" M) (/OT6)Z" =T97/)="5, "$6)-787/(#)"97/5'M, 626, 7/7)%(K)&7)
F6M5C (/7)1 $6 1 78)" )6, "5)57+6" 1) LI IBEGT 1 6)/TMBE(E™ 1 5) (S B)F/ 67+ - 5) (+/""55)56 (675))
675(1*7+(1,1* )('(5$/ 29(56),*+7 5(17 &21752/
\0)NZS)0Z4

V/(568K0)6, 7)'55$7)""-)AD)/7 - 6)F/+" - M)6"""'#5)=""$¢8)  "6) 7L'56)"-) - "6)-"/)6, 7)
D=56'6%6" - M) ()-787/ ()% (- 8 (67)56(6" :M)5,, (6)¢( - 8#"/85)( = 8)F/"F7/6K)"=:7/5) 56(67)""-)6, 7)PI*J), "$5" M) (= 8)/7:6(#)%(/OT6)\ : 7)F""55'847)%75, "'8)-""/)
06$56)8'5+£'57)6, 7)$57)""-)AD)F/"+* - M)6""'45) (= 8)""6,, 7/)-(+6"/5)+"" :6/"&$6" - M) (88/755' M), 7), KF7/+""%F76'6'97) = (68/7)""-)/7:6(#) , "$5" :M)'5)6, /""$M, )/726)
B)/7Z6)F/"+" TM)6™)67 = (- 65)+" $8) (% T4/ (67)5""%7)""-6, 7)., (/%-$)/ 75%465)"-) FRQWURO DQG RU DQWLJRXJLQJ OHJLVODWL
ADXF/*+78),$5" - M)) - '6,)7:58/78)8"5+#"'5$/7)/767/5)(/7)F/757:678)="3,) AT/ + ()5 TE) (176" TS5 TRS ReT)E YAV T 6)F 4™ $5)87+(857)
72U, ) T 1% (6" 1)) (07)+ (H+$H(678)87+'5™ :5)" 1) =, 76, 7/)6")$6'4'Y7) "B, THCH0)"-)F E +K)# % (6™ < 5)+ 256/ (" 2" MG, 7)/ (M7)"-)/ T 26)F/"+75)
AD)E)A88'6"™ - (#K) ()% (- 8(67)+"$8)+/7 (67) ()- 787/ (£)/ TM'56/K)"-)4D) #(284"/85)+(2)(50)-"/IN, 7)PJ*J) '$5': M)%(/076) 5)/TH(6'974K)$ = /TNSE(678)
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() ()=, "7 T5F 7+ (4K)" 1 )+ %F (/5" 2 )6™)% (= K) - 7567/2)S$/"F7(z): (6" =5)) PDUNHW DQG FRXOG GLVFRXUDJH RSDTXH Gl
[7+($57)A0K8/"97 2 )/7 6)F/*+" :M)6™"*"45)7 = +"$/ (M7)¢( - 8"*/85)6")/ ("57)/7 265) 6,"'57)-""567/78)&K)/7 26)F/*+" M) (iM"*/*6 , %5)

&K), "M, 7/)(%"$:65)="5, " :)5, " /67/)6"%7)-1 (%T75)/78%+ M6, 7)/ (67)&K)=, "+,)

Q#(:8#"/8)+"$¢8)" : +/7(57)/7:6)=""$¢8)#'%"6)6, 7)F"'67 :6" (£)'%F (+6)"*-)6, 7)4D) 'HMWIHS* " W)(WF),.1"%%. WF(D"'W*

[T+"%%T7:8(6"" 25)" 2 )6, 7)/7:6(%)%(/076)
$GGUHVVLQJ WKH LPSDFWV RI $, GULYHQ UH

6WDWH LQWHUYHQWLRQV LQ UHQW FRQWUROV ZHYHTKXUWMK BRARBOW-RIV RKLIDDPD EVOW YOHHV HIYP |

6")%(":6(" )6, 7)+""%F76'6"972755)"-)5"+" (#'56) 7+ 2 %" 75)" ) OME" &(#)5+ (#7) 56/7 M6, 7:78)-787/(%)""97/5'M, 67)56(67X¢797¢)"  +7 :6"9757) (- 8)=7X875'M: 78)

IX[ HW DO ,Q SRVWVRFLDOLVW DQG SULP D@ \s/F@FisyP OLVW HFRQRPLHV
56(67)" 267/97:6""25)"2)6, 7)/7:6(%), "$5" :M)% (/OTEM7 - 7/(#K)6(07)6, 7)-""/%)
)5 (#), S5 M) ) F/ O (BT)/T S(AETHE ) TMSE(™™ 1> 2 +7) - " /48) - (/)DDY) O787/(#)"97/5'M, 6)=""$¢8)F/""9"87) ()+/'6"+(#)-""$:8(6""" =7)5766" M)+"" : 5567 :6)
%"56)""-)6, 757)" 67/97 26" :5), (97)&T7 2 )6")6, 7)F/"Q(67)/ 7 26(4)57+6" /1)**'%7) 2 (6" ="87)%6(=8(/85)" )8 (BOF/67+6™ ) (2 8) (M= " :M)A4D)5K567%5)="6,)
"-)6, 7)56/"+6756)5K567%5)"*-)56(67)" 67/97 26" =)' 2 )/7 -6 (A)/ TMS(6™ = 5)+(2)&7) WKH H[LVWLQJ )DLU +RXVLQJ $FW S5HTXLULQ
-'$:8)'1)*=787:)(:8)UT:%(/0%)=,7/7)6, 7)56(67)/ TM$#(675)/7 - 65)-"/) (#) TTNS6/K)™-)AD)G"*457) (= 8)+" :8%+6" M)/ TMS#(/) ZPU) ($8'65)+"$#8)+/7(67)
UXQQLQJ DQG QHZO\ VLIQHG OHDVHV 6DUGR (++8$:6(&"'0K)(:8)+$/&)6,7) - TM(6'97)7--7+65)""-)/ 7 6)F/*+* - M)6™***5])0""/)

6,"5)/7(5":0)(:8)(),""56)""-)""6, T/)ADK&(578)+, (7 :M75)=7)+" 16 :$7)6")

N-JHS/5706/ (86" 2 (A)/7-6)+™ 2 6/"*#)%7 (8$/75) , (97)-(+78)+/°6"+'5%)-""/) -(+77)'6)'5)%"/7)"%F"/6( :6)6, (:)797/)6")87974" " F)()+"%F/7,7:5'97)F""#'+K)
WKHLU LQAH[LELOLW\ DQG IRU WKHLU WHQGHQF\ MbR=Gd)(gd/ &5 i)y )] H) ¥R N/t (G MDEsRG /"= - )
%(" 2672 (2+7)"-)$:'650)<7=)>"/0) 1 "6K)'657#-), (5) (}¢"* :M) , "56"'/K)"*-)/7:6) -1""%)6, 7)56/"" - M)F/7+787 :65)576)&K)6, 7)SP)' 2 )8, 7)_7:7/(HUBOT/67+6™"2)
FRQWUROV WKDW KDYH EHHQ IRXQG WR EH OHVV 3\ KRQDAMERBVVYIXD SHYWDOFEHUYLFHV $FW
()6, 7) - , (/6" 2)*+,""H)-"$:8)6, (6)()/79'7=)"-)6=7:6"76,X+7 26$/K)/7 :6) (+,"79" - M)+"%F/7,7:5'97)-787/ (TM'54(6™" )% (K)-(+7)567TF)F"#'6"+ (¥)
IO/ HFEHTE)/797 (H78)6, TK),, (8) 2 TM(B"97)"%F (+65)" 1)/7 26(#)56/$+6$/7) +, (BT M757)5")"6)'5) - 7+755(/K)6")5$FF7%7 26)6, 757)7--""/65)="6, )F""4"+'75)
TXDOLW\ HVSHFLDOO\ LQ VPDOOHU SUHZDU FR Q \\ékt X WokGo7 B8O 18205, BRI BN R2):797:5)
ILQQHPDQ S JXUWKHUPRUH VRFLDOL]HG SROLFLHV RIWHQ IDLO WR
(+, " TOT)F " F$E(/)5SFF"/6) 2)6, T)PI*I) )+ $ :6/K)=, '57), '56""/"+) (- 8)+$#6$/ (¥) *6(67)" :+7:6'975)"--7/) OF/ (M%(6"+)=(K)6*")8/*97)%7 (= " :M-B#)+, (:M7)=,"#7)
+7'06%"6%7 :6)6™)6, 7)-/77)%(/076)'5)=T) 756 (&', 78)) UHVSHFWLQJ WKH XQLTXH FKDOOHQJHV RI1 O

M/ (- 65)6")56(675)6,, (6) (8"'F6)+""%F /7, 7:5'97)AD)§TM'5#(6" s )#'07) 1 """/ (8"'15)
KLOH UHQW UHJXODWLRQ SROLFLHV PD\ EH GLI¢{BXYQW ;W RDHDORAWHDYILOHEHGH GP® OMXH QHGH U |

"1)6, 7)P 2 "678)*6(6757)"0)=""$#8)&7) (895 (&*7)-"/)56(675)"*/)%% : "+"F (#'6'75) 6")" 2 2 9(67)=, 4T/ T%(" 2" :M)(#*M: 78)="6,)&/"" (87/)= (6"" : ()" (£5)N, *5)

6*) (8" FO) Q#(/MT/)/"47)"2)/719"7=":M)#7 (57)(M/77%T =65))W"*/7"*97/7) 56 (67) (FF/ (+,) (" =5)-" )TV 2 (4#K)6 ("4 /78)5" 86" 56, (6)+(:)&7)'%F£7%7:678)
M*97/:9%7:65)%(K)+" :5"87/) #' &7/ (#Y (8"" 2)""-)F/*9(67)/7 2 6)+™* 26/ (+65)" ) ='6,""$6)=('6" :M)-""/)-787/(#)+" :57 :55)+/7(6" M) -/ (%7="/0)=, 7/7)

+11%8&" 1 (6" 1)="6, )/T6(H)/TMSH(E™" ) (= 8)67 = (2B)F/67+6™" :5))N, "5)=""$48) VWDWHY OHDG WKH ZD\ LQ WHVWLQJ DQG UH
(88/755)6, 7)9"#(6"#'6K)""-)6, 7)/7 26(*) % (JOTE)+"#$5™" 2 )+ :47/:57) (- 8) 8'5+/'%" - (6" 1) (:8)%" " F ' 56"+)F/ (+6"+75)'2)6, 7) , " $5" :M)57+6""/)
RVWHQVLEO\ FRQFHUQV RYHU DEXVH Rl SULYDWH GDWD (YHQ UHTXLULQJ ODQGORUGYV

6)I$56"-K)+, (:M75)"2)/7:6)="$¢8)" : +/7(57)6/ (:5F (/7 :+K)" :)6, 7)/726(%) SHQW FRQWURO PHDVXUHV URXQG RXW WKLY
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060678" (67) , (/%5)"-)AN8/*97:)/7:6) = +/7(5TS)N,, TST)F#+'750)= , "+ , }+(F) RWRE

H[FHVVLYH UHQW KLNHVY DQG UHTXLUH ODQGORUGY WR MXVWLI\ VLIQL;FDQW LQFUHDVHYV

F/67+6)67 2 (265)=, "47)/7%(" = M) (B(FO(&#7)6" "+ ()" :8'6"" :5) T (*/78)="5,) %HOW] SOHI gRWRERQ  EDOLIRUOLDKRXVLQI BIIRUS
., ) MO N A I(#>"-8()3+"8"%4)V)D(c06 /HILVODWLYH $QDO\WWIYV 21¢6FH SHWULHYF

+'%FE7%7 Z6(/K)6" " #5)#07), " $5" :M)9""$+, 7/5) (= 8)" 1 +7:6"975)-""/) (--""/8(&47) GEFSHH=T8(/+, "O7J"INH=T&K202g111221g™ L IH, BFSGHE( "+ (I OHVANS+" - N(LKA/E +THUTECHA™Q

, "$5" :M)8797#"F%7 : 67)6 , 7K)F/"9'87)56(&'#'6K)' :)6 ) 7)/7 : 6(#)%(/076)(: 8) %URZQ 6 $SULO 0D F K L<BB{60(BOT) W7 QWIN) T QDD T H G

5(-TM$(/8)9%t: 7/ (&47)F " F$# (6™ - 5)) W (= (N79%7 ), GIFSH406"85¢" (- 196" 17884'87 (X% (8THE Y6 (B7/H0%(+, " TXET(/ = MXTLF#(* - 78

&DOLIRUQLD 3ULYDF\ 3U REHM-0BERI08E SMDW H R IGEDOLIRUQLD

N“M76,7/%)-787/(%)"97/5'M,67)56(67X¢7974)" = - ""9(6"" =N (= 8)/726)/TMB# (6™ - 5) O7&/$(/K)L1)20230)-/""%) , G5F5GH+ FF I+ (M OHTMSE(E™ =5

- o6) (), 75°97)(28) (46" (&4T)FE( 2 )6") (8BITB5)&S, )6, 7)5K567%"+)( - 8) &K U LV W L D QD:0)#98%087)B-"&:#0%1)7(+B0)#0(-8'89)(85):$%(8) 1 (4S0BLY<"/5"

'%9%78" (67)+, (#7 :M75)F""578)&K)ADX8/'97 ), "'$5" - M)5K567%5])N , 757) &RD V\./_H Y, '7 1 -X Q H 7 Ilf_l'H)mW(B?"rﬂ:)BﬂHHtﬂ*ﬁ DB VLR Q V

(FF/"(+, 75088, )" :8°9"BS(4K) (= 8)+"#7+6'OTHKI)="$¢8)": +/7(57) ,"$5" :) VUV (T, T2BLOTENG, DT TR 5 n Qs

P URWHFWLRQV IRU $UWL,FLDO ,QWHOOLJHQFH 6%
HTXLW\ DQG GHFUHDVH H[SORLWDWLYH GDWD SUBEWLFR N, o0 or 5 rroruban 35 e ooy ve

2YHUDOO ORFDOL]HG UHQW FRQWURO PHDVXUHVLgi{érg)%gﬂ;g%fdJ &jg%mywwl@l@m 'Il'jz\\él ﬁ@‘“W’?ﬁBJGUHQ

DGGUHVVLQJ ORQJ VWDQGLQJ VA\VWHPLF LQHTXLWLLOIEIQ/UJVIQ HDJJG IXA}U)IQ&IM]KW 08 2UXP (C
%(/076)(85)F/797 26" -M)ADX8/*97 )/ 7 26)F/*+" - M)6™**'#5)-/""%) 7L (+7/&(6" M) E#(+.20##)08+4+#"B05'()">)$-&(8)(85)-09"8(#)6 7S5:0RLL) (+0=T44)) , (548"

WKHVH LQHTXLWLHYVY LQ WKH PDUNHW 7KH UHFHQW"@@W@WHH”AWUQW@/R@QQHGXFHG VLIH RI WKH
-787/($M"97/ - %7 -6)(5)=T7#) (5)F"#(/'Y78)9"7=5)(&""$6)6, 7)7L67 26)6"") =, "+,) 0(*/)Z"'$5" :M)4+5)g2)PI*11])Qh@1)07)60;U UnY KWWSV  ZZZ MXVWLFH

$, VKRXOG EH UHJXODWHG LI DW DOO SOD\ KHDYL% X(GXbWR WKLY UHFRPPHOGDWIRQ
JHGH 7UDGH &RPPLVVLRE (88"$8+6! B710\
6LQFH UHQW FRQWUROV KDYH KLVWRULFDOO\ FR UL kOt o s o) b i bt

"7:6(4)$: 6576, 7K)5, " $8)&7)" 6/ 8$+78) (4" - M5*87)56/** - M7/)( - 84" /8) 1767 (ST52020H ™ H-6+X( - "B +T5K+/(+08"= BT+ TR OTXCNeE(" %5X5+ %75
(++"$:6(&"#'6K)%7(5$/75)"/)" - +/7(578)7 = -"[+7%7 z6)""-), ""$5" - M)+"'$/6) *RUGRQ $ 7KH FUHDWLRQ RI KRPHRZQHUVKLS +RZ 1HZ
vy ] 5'96$46( = 7""$5¢K)%(87), "%7"=: /5, "F) (++755'&7)6")=,, '§75) (- 8)"$6)"-)/7(+,)-"/) [£(+05))D:0)a(#0)
87+'5™15)=, T/T)/726(%), (&'6(&'#'6K)+(:)&7)8"SF 3678 R(2)="$-8(# + KWWSV ZZZ MVWRU RUJ VWDEOH
“\RXUNR - /ILQQHPDQ 3 0D\ 5HQW FRQWUROV DQG U
7--T465)"-)<T=)>""/0) 1 "6KL5) "48)+"" :6/"45))="$-8(#)">) d-&(8) J+"8"%+6Q)K] + KWWSV
RUJ &
@"$6'89)5'6+-'%'8(7"8> + @ &DOLIRUQLD *RYHUQPHQW
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(&*D,(ID $WF. *D$F F)(WF)$WF * |.FG)

JQGLYLGXDOV ZLWK LQWHOOHFWXDO DQG GHYHO%Zé [B(ﬁ/)LHv ) IDFH
SURIRXQG LQHTXLWLHYV LQ DFFHVVLQJ DQG UHFH WD O KHDO\)\/K
+(/T)BTSE'6T)T" M) (6)': +/7(578)/"50)-"/)F5K+, """+ (5)8'56/T55)N , 5) ) D ## ID3( WF) ,

F(ET/)TL(% 2756, 7), 56" 7"+ () (1 8)5KE67% )& (/" 7/5)8, (§)F T/FTES(67) F /. # B%. WD(#)F “(&#'D'*

WKHVH GLVSDULWLHVZLQFOXGLQJ ¢QDQFLDO OLPLWDWLRQY, SLPEL WPQBWH%H’W&‘V\%(W&%QG GH
KHDOWKFDUH VA\VWHP SURYLGHU VKRUWDJHYV LQ,pg(yv\T,ﬁngmgvvlgaHB K WEBF @49 zLwk Ul

F7/5'567-6)%"5+" - +7F6"" 25)(&"$6)6, 76, 7/(F7$6+)F 676" ()"-)" - 8'9'8$(#5) FDSDELOLWLHV \HW WKH\ DUH RIWHQ LQDGF
=6, DUUIN, 7)7LH$5""2)"-)' :8'9'8$(5)="0, DUU)-/"%)/757 (/+,) (= 8)

M/ =" M(=(/7:755)(;8) 7--"165))""$68 (678)F7/+TF8
SVIFKRWKHUDS\ IXUWKHU H[DFHUEDV\'IBHV WKHVH J§5D(97§§Ffﬁ(#}3'g%é87(§:#’ﬁsd‘f)\{%9# Jr\és‘F)](QhS'J4é?(§?7g¥#67

MCFS)" s+ = +(£)0: "=¢78M7)(: S8 (: +7)D:) (88" 7)1 8'9"'8$(25)="5,) L OGLYLGXDOV ZLWK .'* ITUHTXHOWO\ HOFRXO
DUU)-(+7)8'5F/"F /6" < (6TH)STOT/TI%T =6(¢), 7 (6, )+ , (T MT5))' - +58" - M) o ; o,
7'M, 67 78)TLESS/ 7))/ ($% ()8 (M= "'564)"97/5, (8"="-W)(:8)6,7) (B2 A (++7E0)") (I T7)(28)" 9T/ ()= THIET" M)
" (+6)""-)5"+" ()56M%()) DUU)T 4" 96F (S675) 08" (B (W)™} :85°"25), (/4471 YT8)EK
OOF (*/%765)" 1) 16T S (2)-$: +6"" 8)(8(F6'97)87, (9"™/)5, (6
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M(F5?) (2 8)E"" - MXS6( - 8" - M)%'5+"" - +TF6" : 5)*K567%"+)+ , (47 M75)5%+,) BK56796"+)"', 7/" - M)+"" 26/"8$678)6™)6, 7)TL+H$5™ - (/K)9'7=)"-)' : 8'9'8$(%5)

DV ¢QDQFLDO LQHTXLWLHYV D VKRUWDJH RI WUD LM SGIRNDELHOUW LHIYGDY ©BB & HRQV R FTH HRWHH Y
(++755'847)57/9"+T5)+/7(67)+" 587/ (&) " &56(+75)6" )/ T+7"9" :M) (FF/"'F/" (67) F7/+7F6"™ :5)=""/57:78)(5)6, 7)7$M7 = "+5)%"'97%7 - M(" : 78)6/(+6""" 2 )&76=T773)
+(/T)D:8'9'8$(5)="0, DUU)(#5")-(+7)(), 7'M, 67 78)/'50)"-)6/ ($% () (- 8) 6,7)1°0@5)(8)1 g@5)=, 7:)F""#"+K%(07/5)( - 8)%78"+(#)F/"-755" - (45)

SVI\IFKRORJLFDO GLVWUHVV \HW WKHLU PHQWDO (89TRB)AS, F-R-QIHH/I G - D-J: B 98I (HE X, )8 QE'OTT))
"97/4"078)8$7)6™)8" (M= "'56"+)""97/5, (8"'=":M)(=8)6, 7)"%F (+6)""-)56'M%()) IXUWKHU HQWUHQFKLQJ WKH EHOLHI WKDW \
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LOQWHUYHQWLRQV $V D UHVXOW FDUH RIWHQ IDLOV W:R LUWOHA WKW W E W \@HYHUD/AHI @HMGH RIWK F
WKH ,'"" FRPPXQLW\ OHDGLQJ WR LQDGHTXDWH V XB5S5RUW RPQW KLNLRODRIWRZAQADRD DVW ZLWK WKH

M M) (8677 2)"-)TLHS8" - M)B, 79%)-/"%) (+6'9T)F (/6" +F (6™ 1) )6, T'N)"'=1) W"QT967 :6) (- 8)¢(: 8% (/O)TM()/7-"19%57)5$855 (= (& U/ T/5) T% ("2 )" )
+(ITIN, '5)F(FT/)TL(%" 1 T5)5, 7)5K567%"+)8'5(89 :6(MT5)5, (6)' :8'9"8%(:5) (88/755' )5, 7)' 1 1S56"+75) (:8)" :M"™ M)+, (7 :MT5)-(+78)8K)" :8'9'8%(45)

=8, DUU)TLFT/' 7= +7)" )07 :6(2), 78, 1+ (/7). M, £M , 65)5, 7)" -67/57+6" <) ZLWK ,'" %XUQV ‘DYLV
EDUULHUV WR HTXLWDEOH WUHDWPHQW DQG SURSRVHY UTFRPPH SDWLROV WR IRVWHU
MIT(E7/)" < +485™ 1) (28) (++755'8"6K)" )5, 7/(FT$6"+)5766" : M5) (1 8)&7K"" 18] <4<1D4V)D<SdPINIS*)NZAN)VIWDN)

2 3325781,7<
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'LVDELOLW)\ ,QVWLWXWH RI LOGLYLG
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5)-$/6, 77+ 0L $ - 818)8, )08 - TObFE"KY6T - )06 '678)

HPSOR\PHQW RSSRUWXQLWLHV DQG ZDJH LC
"8, YOC/V (&™) *6( - 8(/85)A+H)' 1 8'9'8$(#5)="0, DUU)+(: ¥ TM(K)&7)
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+,6725,8&%/ &217(;7
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6,7)="875F/7(8)" :56"6%6™" : (#'Y (6" 2)"-)F 7" F£7)="6,)8'5(&'#'6' 75)¢78)5") KRXU :DJH DQG +RXU 'LYLVLRQ 7KHVH
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PRUH WKDQ OXVXPHFL 2UJHUD 7KLV FKFD®\RK SADOFLOWLHY FUHDWLQJ D F\FOH L
SUHFDULW\ LPSDFWV PHQWDO KHDOWK DV (QDQFRK® RYKWDELXILWLRKQ RWBREXWBW MR +HDO
+, /"2 )56/ 755) (2 8)#"%"65) (++755)6")/ 75" $/+ 75 C-$/6, 7/)8TTFT =" :M)5K567%"+) .
GLVDGYDQWDJHV IRU LQGLYLGXDOV ZLWK GLVDELUoPw( v 5 B WrrS twSplo 1

/,0,7$7,216 ,1 +($/7+&$5( [7K" :8)57/9"+7)(++755)(: 8)+"97/(M7) (= "6, 7)%(1" )+, (47 MT)¥'75)' )
P ’ ’ b, T)8"%"678)/757(/+,)" <~/ (S6/$+6$/T)5SFF" /6" -MPUU)%T 26(F), 7 (46, )+ (/7))
Z7(,+(/T) (++T55)/7%( :5) 0% (1" &/ T/)-"1)' - 8'9'8$ (#5)="6, DU 5HVHDUFK RQ WKH PHQWDO KHDOWK QHHGYV

ZKR RIWHQ UHFHLYH ORZHU TXDOLW\ PHGLFDO D QG PHOMD OXRBBIOWKQ 6BIGH D&/ LBMH.Y HW DO
REVWDFOHV WKDW LPSHGH FRPSUHKHQVLYH WU HDNPQSE 78 R(BHKBQT)6HKB6 120®) " 97/5°'M, 6) (:8)6, 7)%" :*%"Y (6" 2)
$Q HVWLPDWHG W R RI LQGLYLGXDOV ZLWK "DRR/REUBH"T WL Y+, R QR O6(), 7(#, )F"#+K)(M7:8(5)
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VHUYLFHVY FRYHUHG E\ IXQGHG SURJUDPV +DUULVUDRQW®Y IURP QRQSUR:/;W RUJDQL]DWLRQV DC
DO 'HVSLWH WKH VXEVWDQWLDO ZHOC
W78'+("8%)6, 7)F/"%(/K)-$-8":M)5"$/+7)-"\DUU)+(/77)+"97/5) ZLWK ,"" UHVHDUFK VSHFL{F WR WKLV SRSX(
(FF/"'L"%(674K)AA B )"'-)7557 :6" (#)57/9"+75)-""/)" :8'9'8$(#5)="6, UL 08"/ E" /6 (6TEK)506 (86)- (46" 2)"*-) O/ ()97 26(5)., 7(56,)-$:8" M)
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SVI\IFKRWKHUDS\ UHAHFWLQJ RXWGDWHG DVVXP SHH'L"R(EI)V: SIDMEE ¥ WM7I0Y (TR SN %) BIR'T 4% 1)&'6, )6, 7)
QHHGV Rl WKLY SRSXODWLRQ %DUWK " KLOHNQHUP®IODEHRDWLRUD@GLQIJV DQG WKH DE
LQ w HUYHQWLRQV FDQ EH HIIHFWLYH IRU PDQDJL (aF" W8S HL70E 78) R GBH+6U (I V)DUQ)H %3 BKIADISHA )
T9%"6"" : (H)=TH#X&T" :M)E7(975)% (= K)"' 2 8'9"8$(#5)="6, )DUU)56/SMM#" - M)="6,,) .LP 7KH VFDUFLW\ RI GHGLFDWHG I1XQ

XQGLDJQRVHG RU XQWUHDWHG SV\FKRORJLFDO LR/W/X56)(78)/ 56535 )& A7HFRT :0)')7--7+6'977)79'87: +7X&(578)
*67/97:6"" 5N, 757)-$: 8" s MM(FS)+" 16/ &$67)6™)6, 7)+" 16" - $78) TL+$5"™" )

Z7(2, +(/7)8'5F (/'6"75)TL67 - 8)&7K™ :8)%7:6(%) , 7(26, )6")F , K5'+(¥), 7(5, ) RI LOGLYLGXDOV ZLWK . [URP ERWK UHVHD!
D:8'9'8%(#)="0, )DUU)(/7)% 18, CJo="+ 1) OR LR ILFTIT 2 +1) (:8)/7":-""/+" - )&/ (8T/)F (667/25)""-)5K567%"+) - TMET+6]

b 17 H)FITOT6(8ET) 1 8'6™ -5C5$+,)(5)"&T5"6K)8" (&7675), 7(/6)8'57(57)

56/"07?)(:8)"6,7/)+(/8"'9(5+$#(/)8'57(5750+"%F(/78) ")6,""57)="6,""$6) /$&. 2 ) 75%,1(° 3 5 29,'(56
GLVDELOLWLHV 'L[RQ ,EDUUD +RUQHU -RKQVRQ LV HOHYD

ULVN LV RIWHQ OLQNHG WR V\VWHPLF EDUULHUVqu %@@Q%"t\%)ﬁ*ﬁ?ﬁ%@b\ﬁrﬂ"/ﬁf'ﬂﬁ%@(@/ Wk

176" 7) (- B)F /797 :6°97)+ (/T)58+, ) (5)5+/77 =" M) T (J4K)' :67/97 6™ 57)( - 8) VKRUWDJH RI WUDLQHG SURIHVVLRQDOV HTX
KHDOWK HGXFDWLRQ (VFXGp *UpDX[ HW DO 6/7(6%7 66" 1819 GRGORT G RS 36 78 (FK)-/)6, S)F"F (6™ 2)

5, /6406 2MB)= )" 1 #K) (- T+O)F , K5+ (), 78, )8$6)+(2) (5™)' 267:5"-K)%7 6() UHTXLUHV FOLQLFLDQV ZLWK VSHFLDOL]HG *

&M+ (1) (2 8)5"+  +$H6$/ (1)8'%7 25 :5)"-DUU)ad % 7/"+( )

XO, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,., &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;: XP
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3V\FKRORJLFDO $VVRFLDWLRQ >$3%@ +RZHY.ZH$PWD\, "96) L(LIHOWR)
ODFN WKH QHFHVVDU\ WUDLQLQJ DQG FRQ¢(GHQFH QVR( qL&D@QJ)8$*6§Q95l\$U&'PV\& RHQWDO

KHDOWK FRQGLWLRQV LQ WKLV FRPPXQLW\ +LQG % % .
WUDLQLQJ RSSRUWXQLWLHY DUH LQFUHDVLQJ w%ﬂé 2 :%%[% ié%ﬁfﬁla P Hw
WKH JURZLQJ GHPDQG /DPDU 0DQ\ VWDWHYV g VK§‘
SE7+ (£YT8)F/"9"87/5)=, "+, )+ ($575)E" : )= (66" % T5)*""%7)" - 8'9'8$(:5) (TXLWDEOH FDUH LV QRW SRVVLEOH ZLWKRX
-(+7)=COF7/85)"- )6, /T7)6")5"L)%" 16, 5)&7-"/7)/7+7°9":M)%T :6(¥), 7(6.,) K76)8, 7)F7/5'567 :6)7L+$5" 8'9'85(#5)="5, DUU)-/"%)5, 7)/757(/+,)
%‘6"?33% i‘?

FDUH /DPDU 7KHVH GHOD\V DUH SDUWLFXORLéE,Q(\qy@)g:}&;hW h@é%/ésﬁ(é:% PiMor=6(),7¢4.)

ZLWK ,"" ZKR UHTXLUH WLPHO\ VXSSRUW

:7785)(:8), " :87/78)6, 7)87974" " FY%T :6)""-)7--7+6'977)79'87 : + T4&(578)
SLISE" Myt "+ (25)"*-67:)87+"%7)"97/7L67: 878)8$7)6")6, )5, " /6(M7)"™-) FQWHUYHQWLRQV "H&RUPLHU SORVNY HW DO
6/ 2 T8)F/"-755"" 1 (576, 7)&(+04"M)""-)+ (5757 (2 8) , "M, )+ (574" (85N , '5) / 7/)(7 2 T_(##lf)_$ : 8.70//.7F/757.' 67%_3) 2)%7: 6@ , 7|(#6 , )/757({l+l,l)(l =)+ "+ ()
"97/7L67:5'":)"-67:)8'#$675)6,7)6'%7)(:8)(667:6"':)5F7:6)":)7(+,)+#'7:6J) 6/ (#50)/ 7551 : M) 2)(#'%'678)79"87 - +7)8(57)6"M$" 87)F5K+, "#"'M'+(¥)
N, "50)" 2 )68/ 7)< +/7(575)6, 7074 , "' 8)"-)8%$/ < "$5) (- 8)/785+75)6 , 7)}+(F(+'6K) FDUH 'H&RUPLHU 30ORVN\ HW DO JULHG

WR SURYLGH LQGLYLGXDOL]HG FDUH +LQGH O0DWVRYHDUFKHUN KRVRIWVWRHLFDOO\ GHHPHG

TXDOLW\ RI FDUH VXIIHUV DV FOLQLFLDOQV VWUXJIBRAWRWHRY WKR Gl PMW SiicY RRPLQIH

T8 HETB)= ) S GSETIE)="T57 < M)SKOGFE065) - B8 %' 'S, 78) PHWKRGRORJLFDO FKDOOHQJHV )JULHGPDQ
RXWERPHY +LQGH O0DVROQ 7KLV LVVXH KLJK(SWJW@NWW&’WE{LWWS@WDWGd@?ﬂé”5(/$8

IRU ERWK PRUH VSHFLDOL]HG WUDLQLQJ DQG D JZJ%/DMA/H(%7 X PEREBRY- V@%d&*ﬂ?ﬂﬁﬁ‘#@(** %8 :5)
P75 (5)5")7-7+6074K) (88755, )8: 676967 :6(2), 7(4,): 7785)") KLFK FDQ EH FRVWO\ J)ULHGPDQ 6SDVVLD(
'+ 8'9'85(15)="5, DUL ./(56/$+6$/77)/757(/+ 7/5), (97)"-672)9"7=78)5$+,)56$8'75) (5)6""")

ENISE - (EK)+, (47 2N ME)FS/5$7 " - (897/67 - 64K) TL+58" MG, *5)
7KH FRQVHTXHQFHYV RI WKHVH V\VWHPLF EDUULH BV U:HITIBBYN /LPLWHG DFFHVV
§S6 1 7), 78, +(TY), M, TIFIT9(ET = +7)")F 1797 :6(847T)F , K5™+()
FRQGLWLRQV HOHYDWHG UDWHV RI PHQWDO KHDZOWQZ”E*E 6),7F>€6?ﬁ5\)é7|ffﬂ*‘)ﬁ 5bé§é+@7t5+ﬁ§§) JHRY)-"+3578)

TLHS5™ s (9% (67)' ) () (OT/ NTLBN )2@XK7(/) 1783462 2 )e-) (88/755 - 56 LRI E (8 + E (™ )N, T57)7—"/65), (97)¢78)
H[SHFWDQF\ IRU LQGLYLGXDOV ZLWK ,'" :KLWH H\6N65@F6 V)% G\ DB U8 Q)58 ) CIF (T F(E/K)
g2)")87(5,5)(%" M) :8'9'8$(#5)="5,, DUU)/ T5$)-/""%)F""67 : ' (4K) UHVHDUFK DSSURDFKHV 6DGOHU TKHVI
F/797 :6(&#7)+($575C - 7(14K)8"$&T)6, T)/(67)" )6, TIMT = T/ (H)F"F$# (6™ =) '18'9'85(#5)="6, PUU)(5) (+6'97)F (/6"+'F (2 65)": )6, 7)875'M:) (- 8)TLT+$6™1)")
&RRSHU HW DO 7KHVH GLVSDULWLHV Q rf’@W@?QﬁQ_\WDWVW&d@@WcVW%‘l KRR [/ T/5)(28)(89'5/5)
(28)5K567%"+)(FF/" (+, " = )6, (6)(88/75575) "6)"* - #K)" :8'9"8$ (%7 -6 (%) %\ VKRZFDVLQJ WKH OLYHG H]
T(#,) TT85)8S6)(H5")5, 7)&/" (BT/)5"+" (¥)7+'" %" +7) (= 8)56/$+6/ (8)-(+6"'/5) = 6-)DUU?)6’757)(FF/ ", TR/ 88+7)%"/7) (++3/ (B7) (= 8)+ - 67LEB(#K)
RS MEE ) T(5. ) ST UHOHYDQW ¢QGLQJV ZKLOH KHOSLQJ FRXQW

FRPPXQLW\ IURP UHVHDUFK 6DGOHU

XR; &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,., &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;: XV
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',63$5,7,(6 ,1 */2%S$/ 5(6($5&+ &(,,".,*)D")B*Y!I"DI.,(BYG)
5(35(6(17$7,21 %'*1"W!.BD""W*)(WF).%.,N'WN)
UNEE
'KLOH WKLV SURJUHVV LV SURPLVLQJ WKHUH LV D VLJIQL W JDS LQ UHVHDUFK RQ
" =)85 (& EK) 67/57465)="5, 8" /T 6)/(+" (#)T6, = +0) (z8)5"+ T+ " %™4) VS_41t >)\O)S TVP*D\<)I<)WS<N4V))
&(+OM/"'$: 85)F (/6 +$H(/#K)" 2 )#"=X) (= 8)%'8BHTX' : +"'%67)+""$:6/'75) +($/7+ 75(%$70(17
0bJDbxD HW DO 6XVDQWY HW DO &XOWLH B BRI R @ R Yy eper sy vissonymst o)

F5K+, "'5"+" (8)" 267/97 6" =5)(/7): T+755(/K)6"")874 97/)7--T+6"97)5$FF""/6)

O7)"%F/"QT8)/TF/T57:6(6™ )" :)%7:6(2), 7(25, )56$8'75)%'5+"" - +7FE™":5
(+1755)8"97/5T)F"F$H(6™ :5¢), "=T97/)5%+, ) (B(FO(E"™ : 5)/ 7% (" - )¢ %'678) é( sy 7( .. 275;[-(: |86(7)/ (F(7$6)+)$ iy g("#)+) +8 AR (#)5)
DQG XQGHUGHYHORSHG 6XVDQW\ HW DO $ gﬁ%)ﬁﬁﬂ%%gg% <57/(++755 )(FF/"F/" (67)%T:6(%), 7(#.)

F7"F47)="0,)8'5(&'¥'6 T5)M¢" &(#K)#'97)" 1)87974" " F" M)+ $:6/' 75)K75)

B, 7)9(56)%6(1"/"6K)""-)F5K+, 5"+ (#)" :67/97 :6™" :5)(: 8)/757(/+,)" :))UU) FDUH +LVWRULFDOO\ GLVDELOLWLHV ZHUH

T T, T TS TS T UDWKHU WKDQ LQKHUHOW SDUWY K1 D SHUVI
B, 7)/75"$/+75)(=8)-/ (%7="/05)-"/)+" : 8$+6" :M)5$+, )56$8'75) (/7)%"/7) ° ’

UHDGLO\ DYDLODEOH 6XVDQW\ HW DO 7KL\2K?E7§F[ (»%ibu# 8‘%@@ Efy%y&z_,fyi’} (66\72}3}(5;((%#;6575 =7/7)

06(1"/'6K)"-)":8'9"'8$(25)="5, DUU)(6)(2)797 :M/7 (57/)8'5(89( :6(MT")(5)

06"'58)" :67/97 16" -5)BT5 M 78)' ), "M, X' 1406 T) 4" S 16/ 75)- ("H6") (++"$6) ét'\jégf va K (';o F;' g (\3/ H"UQ WHO ZHD'\:/WUXRDROV\% G" QL 'QH lé'\‘/F
8, TSI ()5 T ) (B BTLES (- (6506, (85, (7B, ) DUUJEC+078)(=(/7: 755)"-)5, 7/)%7 :6(3), 7(26, ) (:8)=T/7) : +(F(847)"™)

oK, "M (5)= 1785) FOBFG M) 26, 71)"= 25K, "M+ (96/7 (6967 26)

D:67/97 6" :5)%6%$56)&7)875'M: 78)6")&7)&""6, ) 7--7+6'97) (- 8) (++755'&47)-"/) - ;
L 8O'BE(E5)" )T S/ TN <58/ (= T)5TEH - NS\ S (57K )+ -6/°86" - )E™) N, I57)&71-)F7/5"5678)":67)6, 7)1~ “@9)(=8)7(/K)208057)/7"-"/+*: M, 7)

WKH UHGXFWLRQ RI JOREDO LQHTXDOLWLHYV LQ G %6%(&@&%7/ QQJ%/ Q% £7$797g{2<(%?‘§$€¥\/(#\5

&7)(+,"7978)=, "#71)%$+,)""-)6, )M &(FHPUU)F"FS4 (6" 2 )/7%(" =5
7§F7+ 2##K))(97/# 0)78J)\)#Ii;$— )7 iﬁ 7237)8'5(F)(/'6'7éc&?6()&76)=770:() 131 X) ZLWK ' ODFNHG WKH FRIQLWLYH FDSDFLWA
’ , N RU LQVLIKW EDVHG WKHUDSLHV %HQGHU

(2 B)E" =X 4% T) S 6/ 75) (- 8) (+/155)+$6$/ (IM/"$F5.C (/7)(88/75578)="8)

PHDQLQJIXO HTXLW\ LQ GLVDELOLW\ PHQWDO KH WX;F Q%PS@QBQ‘@%? P?ﬁ}ﬂga 6;$57s6 2

N, 7)7L+$5"" 1)) :8'9"8$(45)="6, )DUU)-/""%)/757(/+,)'5)&"6, ) )5K%F6"" %) (88/755 M) 877F70F5K+ M+ (#) - 7785)a\#0" 17)2022) - "#:7/)m)V' 1 85(K)

DQG D GULYHU RI EURDGHU V\VWHPLF LQHTXLWLHV2URRWHKIGQLY KL DIIHPHARYN FRQFHUQV ZH
-$:8":M)#'%'678)" :-/(56/$+63/77) (:8)" :M/(*: 78)&" (575)="6, "2 )6, 7)/757(/+,) 6,/"8M,)F, (/%(+"#""M"+(#)6/7(6%7 2657), ""SF'6(#'Y (6" 7) (= 8)56/"+6#K)

¢HOG $V D UHVXOW LQGLYLGXDOV ZLWK ,"" FRQWAHRXOH WRUBR® 0RQWHERXHWORMLWR RN Y2HANLQ

5K5679%5)" -67:878)6")5$FF " /6)6, 7'/)=T#X&7" :M)F7/F76$(6" -M)7L+$5"""2)" ) LOWHUYHQWLRQV ZHUH IUHTXHQWO\ DGPLQL
&"6,)0: "=#78M7)(:8)+(/7) L T(8,+(/T)F/"9'87/5)="6, "$6)%7 :6(%), 7(#6, )6/ (" " :M)" )+ (/TM'97/5C"*-67)

ZLWKRXW WKH LQGLYLGXDOYV FRQVHQW :LO

XT; &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,., &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;:XQ



81'(5678',(' $1' 81'(56(59(" *Z4><4)USVBS 1 1 ZD\)VW* _

OLVFRQFHSWLRQV DERXW WKH FRJIJQLWLYH FDS D F&7AV-5)/TUQ ©)( \BH G518 HA(R47)F/DMFTS5)R)56'4) : 77878)6") (+, '797)

'28'9'8$(#5)="5, DUU)i78)% (- K)F/"'-755"" : (#5)6"") (55$%7)5, TK)=7/7) WUXO\ HTXLWDEOH PHQWDO KHDOWK FDUH ¢
"1+ (F(&ET)™)%(0" M) :-"/%78)87+'5"" :5)(&""$6)6, 7'/)""=:)}+(/T)a[ 7:87/) ZLWK ,"" LV VWLOO D UHODWLYHO\ QHZ DQG
&RQVHTXHQWO\ WUHDWPHQW SODQV ZHUH RUWHYVHPCGRYEG WRWKHWLH DQG HQKDQFH WU
6, (:)BTOTH"FT8)="5,)8, 7'/)+ " #(&" /(6" )" /)" :57-6)-$/6, 7/)56/"FF" M) [757 (/4 WCFS) (- B)F/ %" :N)' 6T 7867 (967 -6)FF /" (+ 75) (707K
'28'9"8$(#5)"-) (M7= +K)' 2 )6, 7'/)%7 6(¢), 746, )6/7 (697 :6)aUS$ - 0¥7K) 76) (&) 56/7:M6, 72" :M)b, 7)0= " =#78M7)&(57)  77878)6")&7667/)5$FF""/6)" - 8'9"8$ (45)
6XFK PHWKRGYV GLVWDQFHG WKH LQGLYL G X D=Eh, DURR)+BH R U -R D0/ EORSTS)(RFD-K - M)5, 7)9"""+75)")
(:8)9"H6"" = )/78%+ :M)b, 796)6")F (55 97)/7+'F'7 265)"-}+(/7) (= 8)§7(9" M) *28'9'8$(#5)="6, DUU)" 1 )&"6, JF5K+, £ M+(A)/757(/+,) (: 8)+' - "+(A)+(/T) (5)
PHQWDO KHDOWK FRQFHUQV LQDGHTXDWHO\ DG G'US3OVHIG(H) ; K )/ I+ G 07558 'K, TS N */)/ TF/757:6(6™" 1) (- 8)
=5, )DUU)(/7)TL+S$BT8)-/"%)87+'5"" :5)(&"$6)6, 7*/)+(/70)'6)+ ()7 (8)6™) F(/6+F(@™:))
STTH 2MB)"-)8'57%6F  =7/%7 :6)(:8) )/ 7i$+6( = +7)6")5770) , THF)' )6, 7)-$68/7)
'XQNOH\ HW DO 7KLV FDQ FRQWULEXWH W RAMWD(EH DN BB. X R X KWE) H Q
F5K+, "#"M"+(#)8'56/7557) (- 8)877F7:)8'5F (/'675)" 1)%7 :6(%) , 7(#6., )5$FF"'/6) D,.(D%.WD

HUDGEXUN -RQHV HW DO 18&5($6(' 5,6. 2) 75$80% $1' $'9(56(

352*5(66 72:$5' ,1&/86,9( $1" &+,/"+22" (;3(5,(1&(6

(032:(5,1* &3$5( 7KH VIVWHPLF LQHTXLWLHV WKDW OLPLW DF
7KH ORQJ VWDQGLQJ EHOLHI WKDW LQGLYLGXDOWRL WKH'VEHQIEAW EMOHK W KiRpUDWHV RI WL

F5K+,"6,7/(FK), (5)&7M$:)6")8'55"#97) (5)/757(/+,) (: 8) (89" +(+K)7--""/65) +, (HTMTS)TLF7/'T2+78)&K)" :8'9"8$(#5)="6, DUU)+""%F (/78)8")6, 7)

H[SDQG 6KHSKHUG %HDLO ,Q WKH obwH JHQHEEHSBEXKODWLRQ 'LGGHQ OHYLVVHQ

T%TIM M)/ T57(/+,)&TM (2 )6")87%"" - 56/ (67)6 , 7)7--7+6"97 : 755)""-) (8 (F678) D28'9"83(#5)="0,)DUU)(/7)(#5")%"/T)#" OTHK)8") TLF7/"7 2 +7)% 6" F47)

SVIFKRWKHUDSHXWLF DSSURDFKHV VXFK DV PR GHS4 TR & 1/&B10BH TEFRID ¥ )I(1B)82E X)F7"'F#7)="6,)

6,7/ (FKCF/"%F6" - M)(OM/(8$(#)5, *-6)" )F/**-755"" = (#)(66'6$875)a - "#:7/) DUU), (97) ("X ++8//" -M)FSK+, " (6/+)+" 286" 22)5%+, ) (5) (L "76K)"/)%™*"8)

3V\IFKRWKHUDS\ LV QRZ PRUH ZLGHO\ UHFRJ®&IUURBUGWH ld)‘Q HHRAPWKYWPLQGY 3ROLF\ ,QLWLD

6/7(6%7:6)-""/)':8'9"8$(#5)="6, DUU)aT""/+74(:)76) (41201 e)* , 7F , 7/8) DUU)(/7)8SF/F" /6"  (67#K)TLF"578)6™) (897/57)+, 48, "' 8)TLF7/'7 :+T5)
%HDLO ,QOIRUPHG PHQWDO KHDOWK DQG GL¥BEG OV WY %%\RIWQ/\RLLRW@@%PDWLF HYHQWYV H

(+0:""=#78M7)6, (6)="6, ) (FF/*"F/* (67)/75"$/+75)( - 8)5$FF"/§)" :8'9'8$(#5) , (O7)H(56" :M)7--7+65)"" ) ()" 1 8"9"8B(#5)F , K5+ (#7) 7%"6"™* - () (28)%7 26(¥)

='6, )DUU)(/7)=, "4K)+(F (&7)" - M/""=5, D+, (M7?) (= 8)/7+"97/K)-/""%) S T(#,9N, "5)-$/6, 7/)+"%F"$:85)6, 7'/)/"50)""-) oK+, **#""M"+(#)8'56/755)

PHQWDO LOOQHVV WKURXJK SVI\IFKRWKHUDS\ 3RUFHODYGRHRWVRDPLROHQFKISUHYHQWLRQ OF

$:87/56(:8" 2 M), (5)+ (B(:KYT8)F"56"97)+ , (:MT7)F/"%F5" = M)6, 7)" - 67M/ (6" )
)M OT)FS s+ FETE) 6M&T, (9" ()6, T/ (FKIHT(6 - M) (%" /7)
+96F/7,7:5'97)06"8725, (§(88/TS5T5)F"67:6" (987, (9" (2)¢, (7:MT5)(:8)

AFF/"L'%(678K)gg 1 )"-)F7""F#7)="5,)0UU), (97)7LF7/'7: +78) (6)¢7 (56)-"'$/)
41 S5)+"%F (/78)6")I$56)1Q 1 )"-)6, M7= 7/(HF " F$EGE™ 2 )a<< (6" = ()1 "'/7)

. Y o, ,QGLFDWRUYV 6RPH RIWKH WUDXPDV LQ
6,7)7%"6"" 1 (£)7LF7/'7 :+75)"-)" :8'9'8$(45)="6, DUV #OTHK)6")TLF7/*7 2 +7)" 1 +$87)F , K5"+ () (: 8)7%""6™" 1 (£) (&$57) (- 8) : TMET+6)
)% K)F(56)% 5+ 1 +7F6"™ 25), (97)&77:)8'SF 778N/ 7% (:65)"-)6, 757) (6)8,7), (=85)"-)+(/TM'97/50) (5)=7#)(5)5""+" (#)+, (7 :M75)5%+, ) (5)&$#K" 2\)
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" 1 7)(18)TLHS5™ 1)al"887 1) m)W79'557 :7)20226)< (5" = (£) 1 "=+ 2) (:8)(=(/T:755)+ ()" 2676 1 (#K)/7546)" 18" (M= "56+)"97/5, (8"=":M)

'LVDELOLW\ L QGLYLGXDOV ZLWK ," DOVR H [ NETLPAFEHQF5)™ 46 L'SIF "7 U By )RV SR 86)T/-755™" = (45)"672)

57LS(H)(8S570)+"7/+" 27 (28)TLFE™6(6"™ ) (5)'"5, 7/5)% (K)=/"" - MiK) (55$%7) Q7 /4" 0)"/)8"5%"55)5KY6F965)"-)( - L' TEK)8TF/755™ =) TN*UY) (: 8)""6, 7/)
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F5K+, "M +(H)=T#X&7" :MJ) - '6,"'$6)(): $(:+78)$:87/56(-8":M)""-),"=) &RPPXQLW\ G
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")8" IM)5™)6, 7/7)'5)FVET 16" ()" /) (%" TIMT = $" - THK)" 1 +$5'97)-$68/7)-""))
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L QWHUYHQWLRQ ZLWK 3H UV RI®504B06)K)(660662ED8T)(B3)876+1087"8)
2'7:)B0-6"86)2'7:)5'6(& # T'DBTA), BF5GH===J(F (J" /MH(&" SEHF""#"+KHMS$' 874" 75X (55755967 = X
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&RPPXQLFDWLRQ &R P(@)6)0BHVv"5(#)+"%%$8" +(7" BfttF5tH===]
FUOR06% (6" T+ %%B 1 BKI+ Ok, (B SXYESH Y6 B (K" Y606 - + (6" b

VUETNFNAD ARV T () <IWH*0'%%’ TM)TIR(SE700AN) Z7 - 87/5 - DAN)W+ 1 *=(=) 1)
.LQQHDU OHOYLOOH & 5DWHV FDXVHV SODFH D¢
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UrO'5™ o) THESH(™ 1) Z7 (1, )< (6 - () 1 T=67/)-"1) X , /" =" )U'ST(5T)T/797 26 :)(: 8)Z7(%6.,) *UpDX[ 0 ORUR 0 ) .DPHQRY . B5XVVHOO $ 0 %DUUHWW
3URPRW L R @87(#):0(#7:)(85)+:-"8'+)5'60(60855$7)&/'7-): "))2)) 1 7:67/5)-"/)U'57(57) HTXLW\ IRU SHUVRQV ZLWK GLVDELOLWLHYV $ JOREDO VFRS|
&RQWURO DQG 3UHYHQWLRQ &'& KWWSV VWDFNV FGF JRY YLHZ F:§R#,+(/7)57/9'+75)<870-8(7"8(#)="$-8(#)>")J;$74)8)@0#7:Q)KK =~ KWWSV GRL

'LYLVLRQ RI 9LROHQFH 3UHYHQWLRQ 1DWLRQDO &HQWHU IRU ,QMXU\ 4R @\ 108828835 ¢ RQWURO

C510-60)+:'45:""5)0cB0-'08+06)ZC1J6[)B-01087"8)-06"$-+0)>") (+7"81)C)+"%B#(7""8)">) 7:0)8067) +DOO\EXUWRQ $ 'LDJQRVWLF RYHUVKDGRZLQJ $Q HYR
(L(#(8#0)01'508+0W367/5)-"/)U'57(57) 126/ (: ) T/797 16" 1), BFSGHE6(+051+8+I"OHO" 7=+ 05 (66/"8$6"™ 1) )F , K5+ (H)5KOBFE965)6")F/THTL'S6" - MFSK+ , "4"N'+ ("4 75575))<870-8(7""8(#)="$-8(#)
+8H131°h3 ">)2087(#)@0(47)A$-6'89Q)bW  + KWWSV GRL RUJ LQP

'L[RQ ,EDUUD $ +RUQHU -RKQVRQ : "LVDELOLW\ VWDWXV D ¥ DOUQJ D\ WOH F HRGRHEPD QV RO F K URDEFINH QL H . $FFHVV WR KHI
FRQGLWLRQV 1DWLRQDO +HDOWHKL08HEY!I'F+)NED(63QY Y H\ + "L ETHTHS(H)(:8)8TOTE FYT :6()8"5 (& H6 TSN T T=)"-)8, TG/ (B$/T))="$-8(H)">)<BTO#HO+ T$(H)
WVIQ@231)), 6FHHBLIS™ I"/MKL@I3N 1 1HF+8111100231) N'6(&#74)060(-+Q)'K  + KWWSV GRL RUJ

'XQNOH\ 6 6DOHV 5 :DWVRQ - (ISORULQJ GHFLVLRQ PDN L«DIVVQRIMIRS GH BIOMLK S Q BMO\GHRAW D ODUWLQ *  +ROW *
8'5(&'6'75)E-'7'6:)="$-8(#)">)RO(-8'89)N'6(&'#7'06Q + KWWSV GRL RUJ ) L GTHTHS ()85 (& OK)D0)E-"T'6:)="$-8(#)">)F64+(7-4Q)KK\  +  KWWSV GRL
848112227 "/MHLGILL 248IF1262111g1
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0DJDXxD 6 +H\GDULDQ 1 9DQHIDV 6 'LVSDULWLHV LQ KHDBORIKRADU H D PFHAMLBQG&  3HQQHU $ Y)DPLO\ FHQWHUH
"G5H06TS) (%" MY (+ () (28)T6, 2 )% "I EYTS)FTFET)="5, )" :6THT+$(2) (- 8)8TOTE"FU%T:5(2) (:8)8TOTH"FY7 - 6(2)8'5 (&5 T54)-/ (%6T="10)-"1)+"#(&"/ (' OT)F/ (+6"+T)="$-8(#)">)NOLO#"B%087 (%)
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0F1DOO\ 3 7DJJDUW / G6KHYOLQ 0 7UDXPD H[SHULHQFHV R I5036#MB306A(#E6(8K 7DEYS)-000(-+H)B-G BHEEUNDI® RQ .QRZOHGJIH 7UDQVOL
8'5(&H'5K) (= 8)6, 7'/) %6FE"+(5"" - SA)5+F" - N)/79'T=])="$-8(#)">)CBB#05)/060(~+:)'8) <87 OHH0+ 7$(t) 'LVDELOLW\ 5HKDELOLWDWLRQ 5HVHDUFK KWWSV NWGUU
N'6(&#7'06 + KWWSV GRL RUJ MDU SMQI :MT7"FE7 - %, DUUX31IFS-

OHVWUH 7 ' /RSHV 0 - OHVWUH ' 0 )HUUHLUD 5 ) &RVWD $ 6DQWRPOEMRUD X FHGOH\ ' 6DKLQ ( %UXJKD 7 6 1D Jk
DOBF (+6)"-)- (Y87 267/T8)H(/T)" 2 )-(WE T5)="5, )+ , #8177 )="0, ) : 674746 (£)8"5 (&"4'6KO}A)5KE6 7% (6'+) 58+ 87)0/6(F6K) (4 M)FT Fe7)" )5, T) (B SU0SFTH/SURAIKEITIR 6 +)/79 T =)TH(I(: (K5 (:8)
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5'6(&#7'061)<%6BH#+(7""86)>")?05+(9) KWWSV ZZZ NIl RUJ PHGLFDLG LVVXH EWBIFKIXHQJHO & -DQVHQ 5 -DQVVHQ & * & 'LGGHQ 5
SOFFE7%67 - B(AIST+8/'6KX" - +%6TX-" KT FAT="5 , XB'5 (&6 TS K O6F £+ (5" 5X-""/X0678"+ ("8 FTUFET)="5, )" 6747 +63()8'5 (845 TSA)6T6(H(: (+K5'5)="$-8(#)">)CBB#05)/060(~+:)'8)<870##0+ 7$(#)

IDWLRQDO &RUH , QG B:BWBR)@O(H7:)"$7+"%06)(85)5'6B(-'7'06)>"-)'85'1'5$(#6) N'6(&#7:06Q)bb * KWWSV  GRL RUJ MDU
2'7:Y870##0+7$(#)(85)50104"B%087(#)5'6(&3H WU LHYH G 0D UFK IURP KWWSV LGBHSKHUG & %HDLO 1 $ VIVWHPDWLF UHYLHZ RI WK
S8 (T8 (/5 FBKH, ™ (2 (3KE™+) (= 8)F5K+, 8K - (%™+)F5K+, "6, 7/(FK)="5, ) (8$:65)="8, )" :6T47+6$ () (: )

1DWLRQDO &RXQFLO FOD)UABHD G0 #5:"5)0cB0-08+06)'8)BO'BH0)2T) 87974 FYT -6(2)8'5 (&6 T5) T/"M/755) (2 8)+ , (47 :MTS)F64+:"(B(HAT"+)F64+:"7:0-(B4Q)bW
'B70##0+7$(#)(85)50104#"BY08T ()5'6 [SHFTOCBI " OHF$&"+ (6 :5 * KWWSV  GRL RUJ

IDWLRQDO 'LVDELOLSDF K VAWLMWXMWH W\ DQG GLVDELOLW\ 7KH ¢QDQF HPRMSpEw HO 3 G6DEHK 0 6 -DKRGD $ %BHQH W
6467064 80.$(:74)(85) B70-60+ 7" BEFBMH=)- (5" (48'5(4"F6K 5088571 M 575 SV\FKRVRFLB0O LOWHUYHQWLRQV IRU SDUHQWY DQG WKHLU
XSORDGV UDFH HWKQLFLW\ DQG GLVDELOLW\ ¢QDQFLDO LPSDFREFLCGOH LQFRPH F R X Q W B"B-B(¥)">¥CBRBA0BY/BOR (Br)a) 8 7044 04 L5

\ . j . N'6(&#706Q)bL + KWWSV GRL RUJ MD U

IDWLRQDO 'RZQ 6\QG U RARGH06ISE(BBHN)9S BIFSH : 855" /MH5'67587- ($464 ,

LOHV 3UHIHUUHG /DQJXDJH *XLGHB)XOOB SGlI 7DERDV $ 'RHSNH . =LPPHUPDQ & 2FWREHU Ut

UVRQ ¢UVW ODQJXDJH LQ D 8 6 CYMBRQ)EH RI:+DXWHKWR S WD K
IDWLRQDO ,QVWLW EBEB0V)(85)6BOSHEBWM K HDQU BK 3RUWIROLR 2QOLQH 5HSRU/M}(ll@J@_AAH]_QhZQh]_QZleQ@|g3

7RROV 5HWULHYHG ODUFK IURP KWWSV  UHSRUW QLK JRY IXQGLOJ QLK DQG, VSHOGLQJI GRW .
SDVW ¢VFDO \HDUV EXGJHW DQG VSHQGLQJ D@ eRU 0ROATY D *HQU YBS IxLw - ‘RUN
§")E7(/278), THFET55: 755)' 1) 28'9"8$(#5)="6,)%6'48)" - 67 7+65 (4)8'5(&'4"6'75))="$-8(#)">) <BTO#HO+T$(#)
1L[RQ 0 7KRPDV 6 ' 0 'DIIHUQ O 2JORIlI - 5 3 (VWLPDW kg dsafebol W R FULPHCwwsV  GRL RUJ ML U
(:8)9+6°06"5 (6" 1)" 1 )FT""F47)="0, )" 16747 +65()8'5 (&''SKE)A)B(B(" : O(MT)SESBKI) ™"+ (#) F64+:'(7-4) . . § opo
(85)F64+(7-+)JB'50%"#94 : KWWSV GRL RUJ Vv ‘DJH DQG +RXU 'L YGW;BIBT#4)(6.05);$067"861)F-"B"605)-$#0)7")085)6$&%'8'%$%)
2(90)>" )2"-.0-6)2'7:)5'6(&'#'7'06)$850-)60+ 7" 8)EZH[UTF (/6%7 -6)"-)V (&"/)) , 66F5===]
21%ULHQ *J$908'+6Q)90807'+6Q)(85)5'6(&#74)'8):'67"-'+(#)(85)+"870%B"-(-4)B0-6B0+7'10I) 8 M OH(MT7 2 +'75H=, BK=""/07/5%="6, X85 (&'H'6" 751z F/%6X 7% 4" K%7 16X -X=""/07/5k="6,X8'5 (&'#'6' 75K
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"5"§>Al@1~Ah112Qg)0aQ)
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5REH\ . / %HFNOH\ / .LUVFKQHU o0 ,PSOLFLW LQIDQWLOL]LQJ DWWLWXGHYV DERXW GLVDELOLW\
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C(O'7/)*(H(5)'5) OM/(BS(67)"-) 1 "4$%8&" ()P = "97/5'6K)™*+, ™8)"-)*""+' (¥)

_"0)-"+$5 M) )V [NAR)V(6 1 L)'55$75) 1, "+( - L)'87:6'6K) (2 8)%7:6(%)
,7(#6,)8'5F (/"6 750) Z'5)/ 757 (/+, )TLF#"/75)6, 7)" :67/57+6"" 25)""-)+$#6$/77)

STLS(H'6K) (8)%7:6(2), 7(#6,9)Z7)(5F'/75)6")5F 7+ (#'Y7)' )6/ ($% (X-""+$578)
+(I7)(:8),$%(2)5TLS(F6K) (89" +(6" s M)-"/)" : +$5'97)F""#'+'75) (- 8)+$#6$/ (1K)
FRPSHWHQW WKHUDS\ IRU TXHHU /DWLQ[ LQC

IW*BI’(DIIIW

45 (WT7L'+(:X4%7/'+(:M(K)%(:ND), (97): (9'M(678)6, 7)+""%F47L"6"75)

"-)'87 6 K&+ I M)%K)V(6':L), 7/'6(M7)="6,)6,7):778)6"")¢'97)

(%6, 7:6"+(HKIN, /" $M, " $6)%K)1""$/ = TKND)/7 (#'Y78)6, 7)F/*'-""$ 2 8)'%F (+6)
MTREIT5726(6" 1) 2)%T7 26(), 7(#6,?)75F 7+ (#K)-"/)V_[NDE)V(6':L)
":8'9"8B(#BIN"")""-67 2 )=T)¢(+O)F/""-755""" = (#5)=, "6/ $tK)$ - 87/56( = 8)

6,7)" -67/57+6"" z (#'6K)"-)""$/)'87-6"6"757)¢7 (9" : M)$5)6'")56/$MME7)="6,)"'$/)
57:57)"-)57#-)":)'5"# (6" )N, "5)F(F7/)'5)%K)+(#)6"") (+6"" : 6", "M, #'M, 6)

WKH LPSRUWDQFH RI UHFUXLWLQJ DQG UHWI
F/"-755"": (#5)=, ")+ (:)M$'87)""6, 7/5)" 1) - (9'M(E" =M)6, 7*/)F (6,5)6")57#-X

(++7F6( - +7)

N,7):778)-"1)6, '5)="/0), (5): T97/)&T7:)%"/T)$IN76)  '6,)6, 7)+$//7:6)

(8%" = "56/ (6" -16)/ 747 = 64755) "FF"'5"6"" - )6 ) USD) 7--"/65) (= 8)6, 7)"  +/7(5" M)
PDUJLQDOL]DWLRQ RI /*%74 ULJKWV ZH DU
8(:M7/5)"™-)" - 9'5"&"#6KI)D6)'S)%" /T)+/$+" ()6, () 797/)6")&$'48) ()-$6$/7)=, 7/7)
8'97/57)9""+75)(/7),7(/8)(:8)9(:$78!

$V WKH SRHW 3DEOR 1HUXGD RQFH VDLG 3F
QR SRGUIQ GHWHQHU OD SULPDYHUD 7KH\
FDQQRW VWRS WKH VSULQJ 7KLV SDSHU L
/)41 06%S  '6KUB)/ 7547 1 +7) (2 8)F 167 16" (B 161 $T)6)&E" %) )% (667/)
6,7)""&56(+75)" :)"$NF (6,
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(&*D,('D %.,.1.*)D"F")#")&"W'D"G)L$..,)#(D'WZ)

7KLV UHVHDUFK H[SODLQV WKH FULWLFDO QHHG %%B’W&W‘%‘%%ﬁ@%&?@%@&'mHQWDo

T(8, )F/"-755" 2 (45)6")5SFF™"/6)6, 7) , 746, K)-"/% (™" 1) "M (K) % (47)
/DWLQRV{ VH[XDO LGHQWLW\ *D\ PDOH /DWLQRV R KT HIKWIR LSXEWAEX G B OWLHY\ /DWLOR F

"2)B, T'/)F /" +T55)"-) 8T <6'6K)-" /96 (6" :1)5 , (F78)8K)+$#6S/ (#)+" : +TF65)5%+,) I 9T =6(2). (6. )F/- 755" 6™\ ATTO, 72 T785) (5)7—T+4+97)5. T/ (FK)
(5)-(%"#5%")%(+, '5%"?) (= 8)/T#'M"™ 22 (= 8)7+" =" %" +)+"" 56/ (* 265)6, (6) UHTXLUHV ERWK FXOWXUDO FRPSHWHQFH DC
, 18T/ (++755)6™), TH#F-$H)+(/TIN, 757)"" &56(+75)-$THM/ 7 (67/)%7 -6(%), 7 (#6,) LGHQWLW\ GHYHORSPHQW 7KLV UHVHDUFK F
/'5057)" 1 +4$8" :M)BTF/755™":7) (= L'76K7) (:8)" 267/ (+'Y78), "%"'F, "&' () MCK)6(ET)V (6" - "5)-(+7)8$/" - M)STLS ()87 6'6K)87974"F%7 :6) (:8)6 , 7)#(+0)

7KH XQGHUUHSUHVHQWDWLRQ RI TXHHU /DWLQ[ SRRTKUYLRARPVOL P PHWWE® RHDOWK SURIHVVL
,7(#6,?),"2797/?)'5):"6)(:)'5"#(678)'55$7C'6)'5)()5K%F6"%)"-)()&/"(87/) DI¢UPLQJ FXOWXUDOO\ FRPSHWHQW FDUH 2
&/7(08"::)':)6,7)5K567%G)\6,7/)M/"$F5)"-)%(/M'Z(#'Y78)':8'9'8$(#5)(/7) DQVZHU WKH IROORZLQJ WKUHH TXHVWLRQV
(#5")"-57:)$Z (&#7)6")(++755)+$#6$/(##K)+"%F767Z6)+(/7J)DZ+/7(578)8'97/5'6K) 1)) :KDW DUH WKH VSHFL¢;F LVVXHV IRU JD\ PL
LQ WKH PHQWDO KHDOWK ¢(¢HOG LV HVVHQWLDO QRW-/J}S@-O_q\ IRU JD\ /IDWLQR PHQ EXW DOVR

-6, 7/)V_[NAt)(:8)[DT\1)':8'9'8$(#5)=, "")-(+7)5'%"#(/)8'5F (/*6'75)) 2) +RZ GRHV D GHDUWK RI TXHHU /DWLQ[ PHC

ASTTIN (B L)% 26(2), 7(:, F/"-T55™" - (55)8/" M)="5, )5, 79%)8"56" - +6)¢"978) RF(+6)57/9'+75)-"/)6, "S)FFH(6™ g

TLF7/'7:+75)6, (6)7:/"+,)6, T/ (FT$6"+)/T4(6"" =5, "F5)8TTFT 2 )+#'726)"" $6+"'%75)) Q) -, QU T)F"67 26" (#)"%F#"+(6"" 25)"-)" - +/7(5"=M)6, 7)9'5'&'#"6K)""-)
(28576, 72)/T57(/+, )F""4+K0) (2 8)##" s+ (AF/ (+6"+T)&K)" 67//$F5" - ) TXHHU /DWLQ[ SURIHVVLRQDOV LQ WKH PH

SUHYDLOLQJ (XURFHQWULF PRGHOV RI WKHUDS\ Zist\MHeR)H- QWi D-thsX Q) Skl @ s b7 -1

E\ SROLWLFDO HIIRUWY WR GLVPDQWOH GLYHUVLW\WHT ¥LM 0 RXE 0-Q@ FROWHRRU LV /H Y\ e
LQLWLDWLYHV IXUWKHU VWLIJPDWL]LQJ FRPPXQ L-WG“'/EB5Y(W)9LQ#&"8‘7‘Z§BK)‘§7§7PFI:%#GE'#)QG]:'W/(HZ?)
F"#'+K)(+6'9'5%7)(:8)+"%%$:'GK)"/M(:'Y':M)F/"9'87)"F6"':5)-"/)(66(':':M) FDEDOOHULVPR DQG IDPLOLVPR ODFKLVPR
(:8)5%56(" =" M)8'97/5'%K)" 2 )%7 - 6(¥), 7 (#6,J) ¥ ""%%"66" - M)6"")/7+/$'6) (- 8) (66638757 (= 8)&7#'7-5)(&"$6)% (5+$#' - '6K)"" /)=, (6)'6)'5)6")&7) )% (- ")

UHWDLQ TXHHU /DWLQ[ PHQWDO KHDOWK SURIHVVERQPOYWPBERZV X§ WR Fld GbPEBSWULVPR

VIVWHPZLGH FKDQJH WKDW EHQH WV QRW MXVW ghp PR @b /R Wik @ ReY giaX YWy VKA R EIKOMARS Z L w K
KHDOWK ¢HOG DV D ZKROH $V WKH VD\LQJ JRHV JQHHHFHV WBGR OR BRRLWRiDw zZLWK FDED

K"$)8757/97)797/K6, " :M)&7 ($6"-$tc (= 8)6, (6)&7M" 5)="6, ) (++755)6"")+(/7) 6,7)F, "M, 7/)7%F , (5'5)'5)F4(+78)"":)6, 7)-(%"tK)$: 6)" 1 )67/%5)"*-)/ T5F 7+67)
WKDW XQGHUVWDQGV NQRZV DQG FRQ(UPV LCHQWs¥RuUuw REOLIDWLRQ DQG UHIHUHQFH 9
jH$-)&-"28)6.'8)5"06)8"7)#%'7)$6)&$7)0%B"20-6)$6)>"-)9-0( 8066 Uk N, T} B8/ (5)( B)5™+ T4 <" %%™)-(+6"/5)5, (65, (FT)STLS (2)'87 - '6K)
gE-'(8)*($+05" GHYHORSPHQW IRU JD\ /DWLQR PHQ DUH XQL

FRPSHWHQW FDUH SUDFWLFHV 7KH VFDUFLV
F/"-T755"" = (#5)4%'65) (++755)6"") 7%F (6, 76"+)( - 8)+$6$/ (K)' - -""/%78)
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+(/T)\OT/8S/8T-78)%7:6(H), 7(#6, )5K567%5)+ (- J§7(8)6")' - +""%6F#767) F/m-755"" < (45)F/"" %" §T5)M(K)% ($7)V (6" - "5h)%7 - 6(H)=TH#I&7" :M)6, /" $M,)
57L$(#)'87:6'6K)87974" Fo%7:6)(:8)" 67/ (#'Y78), "%"F, "&" ()N, '5) 6'M, 67/)6, 7/(FT$6"+)/74(6"™" =5, "F5)/""7)%"" 874" :M1) (= 8)' 267/57+6™" = (#)
$:87//TFIT57:6(6™" 2)'S)F /&4 T% (6"+) T5F T+ (#K)M'972)6,7), "M, J§79745)""-) "7 266K+ - M/ST 26)+ (/70)0$/6, /%1706, "S)T5T(/+,), "M, ¥'M, 656, 7)
%7:6(), 7(H,)+, (BT M75)="0,":)6, 7)V__ [NAT)+" %% "6KI)45)()/75$46?) "R 6 +7)"-)+$HS/ (B)+ R T67 1 +7)" 1)%7 :6(%), 7(#, ) (:8)87%( - 85M/7(67/)

¥$H8/ (HK)/ 75792 6)5$FF"/6)87+"%75)9'6 (£)) UHSUHVHQWDWLRQ RI TXHHU /DWLQ[ SURIHV

UHFHLYH WKH DI¢UPLQJ FDUH WKH\ GHVHUY}
N')-$#K)M/ (5F)6, 7)"%F (+6)"'-)6, *5)$ = 87//TF/ 757 26(6* 27)'6)'5)+/$+" (#)6"")

TL(%" 2 7)6, 7" /76"+(8)%" 87456, (6)(88/755)57L$(#)'87 = 6'6K)8 7974 " F%7 26)) DI)SW'LS.)(##. WN.\(1.F)&Y)

N, 757)6, 7" /76"+($)%""8745), THF)6™)875+/"&7)" - 8'9"8$ (45)6/ (- 5'6""" =" = M) e : . :
B,/ SM,)'87 266" 75)" 1 )5+ 4B/ ()+"" :67L65) (- 8)F/"9"87) (2)$: 87/4K" : M) N(Y)#(D'W")%.W)'W)*.Z$(#) F.WD'DY)

56/$+6%/7)6, (5)=7)+ () (FFEK)E") (= GBKY T, 7)-(+'#'66"/5)(:8)' 2 , 86" /5)") F.1#"B%.WD

T (E )67 H5) BT 6O/ 6)8, T1SST)™ )5 )/ O6T="10S)=T)+(:) &8/785%/ )$&7256

&T07/)(FF/ T+ (57)6, 7)"167/5T+6""2) (2 8)7-7+65)""-)+$468/ (O (HST5)- (%'4K)

(:8)7L67/ (25" TOEF/TS5SITSF™ 2)6, T 975) " MCKV (6" :")%7 ) *D\ PDOH /DWLQRV IDFH XQLTXH FKDOOHQJH
87974"FO6T :6)8S7)6")6/(8'6"" 1 (A)V/(6': LINT87/): "/%5)#'07)%(+, 5%")(:8)

N, 7"/76"+(¢)9%""8T45)¢"07)6, T)UTO7E"FO67 64 W""8T)" )6, 7) ¥£"576)) FDEDOOHULVPR $V 5RVHOEHUJ HW DO

TLOT )6, T)/ET) < )# TGE -M%° -TSK)STLS )7 -6(5™ 25) (- 8) 69)7--7+6) . 757)-" IHEN TR 7 QT TR BT ETLHSS O7K), 77/ STLS )

RQ LGHQWLW\ GHYHORSPHQW &DVV &DVVﬂvUDV\,K%iJ \MW[PdHJ EE’\R%LQH[XDO RU TXHHU 6H|

BT 7(675), )% 97967 0)-1"94) 876585 :)6")'87:6'6K)5K:6,75'5?) £ 9"i97)7.- ,65 (# M =6 )96 6K (- B)- () TLFT5(E™ 50 (K)

=, 7/7)(), "%""5TLS(¥)'87:6'6K)&7+"%T5)" :67W/(678)" :6")6, )&/ (87/)57iX DWL PD\ DYRLG RSHQO\ LGHOWLI\LO.

FRQFHSW 4XHHUQHVV GLVUXSWYV WUDGLWLRQD OgyH[% q%heg%q)s\/yﬁv%%wﬂ EHOMS .MFgal,W\MgJQG

LQFOXVLYLW\ +HDVOH\ &UDQH 7KLV XSKHQ+7PGQ+ b o) Vel Fobp %Fs’ﬁ\}d‘?ﬁ’g?/vm )

£ Y970 IM/T5'S6( 2 +7)-/""%)+" :57/9(5'97)" : 56686 :5)6, (§)F/757/97) J75E 50 K) 5. 7)-"1% 5P B) 9 BSCON”
ELQDU\ XQGHUVWDQGLQJV RI JHQGHU DQG VH[XD@k kH@é H@J A LG HOWL WL WR XSKROG

FRQVLGHULQJ WKH FULWLTXH RI WKH JHQGHU EL QD g L)@g(ﬁ% l,:ﬂ%mgj FOHDU KRZ LW IDOOV

VKRUW RI DQ DUWL¢(FLDOO\ HYWDEOLVKHG LGHRORJ\ 1HYH WKHOHVY WKLV FULWLTXH

(#5")-(+'#'6(675)(2)TLF (= 878)5K567%)5, (8)¢7M'6'%6 (675) %46 F#7)'87 26'6'75) W (+,"5%") (= 8)+ (&(#7/'5%") (/7)" :56'6%6™" : (4K)7%&78878)' ) )V (' L)

(28)TLF7/"7 +T5)M/ (83 (#K)7LF (8" :M)6, 7)5F , 7/7)-"/)574-XTLF/755"" ) (:8) -(%"#K)B6/$+6$/757)/ 74'M'"$5)"87 """ MK?) (- 8)+$#6%/ (¥) %F 7/ (8'9757)=, "+,

DFFHSWDQFH DPRQJ TXHHU DQG PDLQVWUHDP FRPERQUW L5HSIT) (96K EOU:067:6)-"/), T} :86/8+6™"2)
"-)5TLS(#)'87 6 6K)W(+, 5% )7%F (5 Y75)56/7 :M6, )5$F7/""/"6K)) (2 8)

N, "5)/757(/+,)("%5)6")(88)6")6, 7)&"67/ 6/ 7)/TM(/8" :MM(K)% (FT)V (6" - "5h) TR/ STLS (40 (5455 - 6K (2 8)'5)"-67)F /%" 678 &K (7158

GLI¢FXOWLHV LQ VH[XDO LGHQWLW\ IRUPDWLRQ ZK§QH\K ,y&oz_é WL\;N \&m Wiw WK

UROH TXHHU /DWLQ[ PHQWDO KHDOWK SURIHVVLRY 530650 Q (KRl 7k Q. sy - s 3? H5¥7¥ev+/7(e75

*D\ PDOH /DWLQRV IDFH XQLTXH FKDOOHQUJHV EDY @7 %#M(B‘C% oK 9- odddysOrke iy Or:y'2)(:K)

(28)7+" 1% +)+" :5'87/(6™" :5)6, (6)+"" :6/°&$67)6"), M, )/ (675)""-)%7 6 () +'9'6K)6 %(K HSSTIFTIT 98B, (7)1 3468/ ()2 /%5?)5$+)

KHDOWK VWUHVVRUV ,QFUHDVLQJ WKH QXPEHU I%d %32 /MJ(% Wby Q) Rt ong é, 59?‘7)5’9 L§51.6)- 1), 7)

POX &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;;POS
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F/™+755)"-)+""%" M) $6) (- 8)% (K)/75%¢6)" - )-774 - M5)"-)/717+6™ 1) (:8)6, 7)$57) 62&,2(&2120,& )$&7256
Rl FRSLQJ PHFKDQLVPV VXFK DV DOFRKRO DQG RWKHU GUXJV *HUHQD \
N, "5)6/" (8)""-M7 :87/)/"4757)-(%"#" (¥)8%$6K?) (= 8)5""+' 76 () TLF7+6(6""  5)%(K) 6RFLRHFRQRPLF IDFWRUV VWURQJO\ LQAXHQ
£7(8)6")8TTFK) 267/ (£'Y78),"%"F, & ()+""%F#+(6" - M)"/)" 2, "&'6" M)6, 7) 8797#"F%726)"-)V (6" 2 "M(K)%7 2)) T 97/6K?) %% "M/ (6" )56 (6$5?) (= 8)
LQWHJUDWLRQ RI LGHQWLW\ OH \HU 78%+(6""2)(--7+6)" :8'9"8%(#5h) (++755)8™)%7 2 6(#) , 7(#,)57/9'+75) (= 8)5, (F7)

6,7'/)'87 266" 75))45)5%+, )+, (47 :M75)+(2)(/'57)=,7:)(:)':8'9"8$ ()6/" 75)
488'6""  (1)+"%FHTL'6"T5)6, (6)7%7/M7)"2)6, 7)87974"'F%7 :6)"-) :8'9'8$ () [T+ 4 MM(K)(8)V (6" 2 ™)'8726'6"75)="6, " : )/'M"8)-(%"#" () (- 8)+$t6$/ (¥)
'8726'6K)" 2 +4$87)-(%"#K) (2 8)/7#'M"*"$5)" 2 56"6$6""" : 5J)O (%" #K7)+7 26/ (#) TLE7+6(6""25)6, (6)(/7)7:+(578)" 2 )56/ :M)F(6/" (/+, (2) (: 8MT7 2 87/)/"'£75)( = 8)
6 )V (6" 2 ") +$#6$/77)"-67 2 )#(+05)5$FF/6)-"/)V__[NAT)'87:6'6'757) "67:)(++"%F (- '78)&K) 87 :6'6K)+ 185" 1 7)'5 (6™ :7) (:8)" 267/ (#'Y78)

SDUWLFXODUO\ ZKHQ LQAXHQFHG E\ VSLULWXDO K@VW&WRKMLR QYO LN pMKH &DWKRORWLDWLR
&KXUFK 5HOLJLRXV EHOLHIV HVSHFLDOO\ ZLW K L@ B W4GR@ YF="D QiG751)Y: /6 - @)t F- D5 5) (/7)+%%" )

+100%8$ "6 757)"'-67 2 )F/"%"67), 767/ = "'/%(6'9"6K) (5) )%™/ (#) (= B)5F' /"6 (F) (5" :M5'87)-774" 1 M5)"-)7L+$5"" 1) (2 8)'5"4(6""" 1))
GXW\ LQWHQVLI\LQJ WKH LOQWUDSV\FKLF FRQALFW H[SHULHQFHG E\ JD\ /DWLQR
PHQ *DUFLD VWDWHY WKDW WKLV ODFN R VX-8&&H @7LE(E"S Do NR7 :6'6K) (:8)5™+" (H) (++7F6 (= +77)
FKDOOHQJHV IRU JD\ /IDWLQR PHQ LQ ¢QGLQJ D EBOBPQFHDEH R BEHVIWK RV WHPxPHUULHUV OLP
"87:6'6K)(:8)6, 7'/)+$t6%5/ (£) (- 8)/ 74 M $5)6/ (86" - 5)) L T(H0, )+ (/T)+"%F"$:8" IM)6, 7)+, (7 :M75)-(+78)&K)V (8" : "M(K)%7 2)

OH\HU (FRQRPLF EDUULHUV IXUWKHU H
V$H6$/ (#K)+"%FT67 6)+(/7)(88/75575)5%+, ) ()576)""-)+""%F#7L'6'75?7)/ 78+ M) 8'5F(/'6'75) (%" TMV/(6"  "M(K)%7 :7)" - +£$8" :M) (J#(+0)"-)" 258/ (- +7e)#%'678)
, 1(#,)8"5F(/'6'75)(=8)"%F/"9" :M)F (67 26)5(6"5>-(+6" 2J) 1 "#(&"/(6™" ) JHRJUDSKLF DFFHVV WR DI¢UPLQJ SURYLGHL
='0,)&'#" :MS(#) (= 8)&"+$#6$/ (#)F/"'-755"" 1 (#5) , T#F5) (9"""8)"55$75)5%+, ) (5) (:8)+""%FE"+(6" M)~ (+6"/5)5%+, ) (5)6/(25F"/6(6"*" :) (28)'%%"M/ (6" - )56 (6$5))
%'58" (M= "'5"5)( = 8)#755)" : +#$5'97)""/)/T5F" :5'97)57/9"+75) T (6'7 265)=, ") N, 757)&(//"T/5)+" 26/ &$67)6")6, 7)$ 2 87/$57)""-)%7 :6(%), 7(#6, )57/9"+75)8K)
[T+7°97)+$H6%/ (#K)57:5'6'97)+(/7), (97)5,"'=1), "M, 7/)5(8'5- (+6"" 1)/ (675)) V(6" :"5)="6, V(6" = "M(K)%7 :)5$--7/" M), "M, 7/)F5K+, " (6/*+)8'56/755)8%7)

ZLWK EHWWHU ORQJ WHUP RXWFRPHV OR\FH HW B/QR LQWwWHIREINM. ROWDDODORSSUHVVLRQV *HUHQ
KDV SUHYHQWHG /DWLQ[ SHRSOH IURP JDLQL

O"/)p, S 1(5" 27:6(7), 708, P/ 7557 (B)="/0"M)=16, V(= M(K) O="STH IS+ FI)USE (S TSR TR (HT)(:8)5" 74" 04" 56 (5)

f’7')5’ SIBRIN(EUT)"™ ), TS/ (- (+6/5) (- 746" Mo, "S)FFSA(E™) 57 )0, T)F1&ETWF (IS +$£(EK)="5, - )I$I () /T (5)=, TIT)%T =6(2), 7(8.)

15465/ (£4K)57 :5'6°97)+ (/7)%(K) , TEF)F/"%""67)6, 7), 7 (£, K)B7974" " F%7 6) UHVEXUEHY DUH VEDUFH OF*UHIRU HW DO
")57L$(£)'87:6'6K)-""/)6, "5)F"F$t (6™ 1) (: 8)87+/7(57)6, 7)' %F (+5)"-)

6/(8'6""" 2 (#):"/%5)) [K)" :67M/(6" :M)+$#6$/ ()57 :5'6'9'6K)" :6")6, 7)6, 7/ (F7$6'+) O"/)5"%7)V(6' = IMK)%T 2)-7%) %% M/ ( 26)- (%4 75)& (4 (= +* :M)STLS (2)

178625, "FY)%7 26(¥), 7(#6, )F/**-755"" - (#5)+( =) 756(&#'5 , )6/$567)9 (#'8 (67)¢"978) "87:6"6K)=" )(++7F6( +7)-1"%)6, 7*1)-(%'#K)"  9"#975)F%""/ (4)%( - (M7%7 6%)
TLF7/*7:+757)(=8)(88/755)6, 7)F (/6 +$#(/)56/755™/5)" )V (8" - "")M(K)%7 :7)5$+,) 56/(67M 750 %7 (= * IM)6, 7K)S$&EEK)+, (47 -M7)6, 7*/)F (/7 265) (&""$6) : TM(6'97)
(5)-(%"#'5%" )/ T4 M " $5)+" -67L67) ( : 8)TLF7+6 (6" - 5)"-)%(5+$#" - SKIN, *5) = "'6) 9'7=5)=,"7)- g5 M) 2)78$+(6™ = (§) (2 8)+(/77/)5$++75575)a\+(%F"™)

" HK)7 2, (SH75)6/7(6%T Z6)F(/6'+'F (6" 1) )% Z6(F), 7 (#6, )& $6) (#5™) 72 (&475) 7KHVH DSSURDFKHV DUH JHQHUDOO\ DO
"18'9"8$(#)6") : (9"M(67)8, 7'/)"87:6'6"75)%""/7) (557/6' 9THK) (= 8)/75"4"7 - 64KJ) 6/(8'6" - ()V(6" 1 LM7 2 87/)+"* 2 56/$+65)""-)% (+, '5%"") (- 8)+(& (£7/'5%"")

=, "+, )57/97)(5)&"5, )" &56(+75) (: 8)/75"$/+75)" )= TN"6" (6" - M)+$#65/ (2

PPQO &2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;:PPP
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(:8)-(%'¥ (A TLFT+6(6™ :5)W(+, '5%""15)T9F , (5'5)" 1 )0 (5+8#" : '6K) (:8) WKDW H[DFHUEDWHY GDQJHUV WR7RHQWDO K
§"SM, 2 755)%(K)E7(8)5" % TV (6" = "M(K)%T 2 )6)6(07)" ) , KFT/% (5+8# - 7) IUHTXHQWO\ WUDYHUVH D FXOWXUDO WHUUTC
, (865" /)6 )/ TFITS5)5TLS (2)"87 =6'6K)" )6, 7)" :67/756)""-)% (" 6(" " = M)-(%#"(¥) V(B 1)+ %%S$: 8" 75) (- 8)= , 7/7)6, TK)(#5™)- (+T)/(+'5%)" - )V [NA)5F(+75)
UHVSHFW &RQYHUVHO\ FDEDOOHULVPRYV HPSKDVHV RIWGRW L Q GHORW RIQIBKHLU VHQVH RI E
TR (T2 (=5, TSTIOAT ) T/, TSTL (2 87 :6'K) B, 7)) (%' ) (HTFB(:47)+ (2 )&T)+" 186" - (K)="5, 5" %7)/T(6'9T5)(&7)6")
TS, (6), M, EM, 6)-(+5 5 4498 MBT B 25)(-8)F/9'BT/5) 67/ (67)6, 7°1)"87 2 6'5K) (5)E - M) (5)'6)'5) = 6)"'567 266" $57)8, $5)% (" 6(" "2 M)
(:8)5, (6)5, 7 /)5$++T5575)" )5+ , ™" (= 84" N+ (T (IT)F (/6)"™)6, 7'1)-(%'4K) WKHLU VHQVH RI LQYLVLELOLW\ ORUDOHV &
BSHON, T57)9STS)T: (&), TR+ IR (/765 (FF/9(2) (- W/ (BS(2K) JD\ PHQ IHHO WKDW WKHLU OLYHG H[SHULHOQ
="J0)" 1), T)+  97/5(6" 15)6, (B)+, (47 MT)S6/"+6)M7 - 87/)(: 8)57LS () [78$+78)8") 1+ (/' +(6$/7)" 1 /78" %" - (:6:K)=, §T)V_ [NA)SF(+757)=,7/7)
TLF7+5(6™ :5) B, 7K)(/7)5772)(5)"&IT+65)"-)/ (+* (§-76'5, Y (8" )" 607 Y (6™ )£7(9" :N)
. o o o WKHP IHHOLQJ RXW Rl SODFH +DQ $\DOD
N, 7)"267/57+6™ )" )/ (+ (1) (2 8)5™+ ™ T+ "0 4+, (7 MTST)"2 +1$8"2 M) §")7479(578)E79745) " )BTF/755™ =7) (= L'76K)( - 8)58856( - +7)$57) (%" : M)
8'5+/°0%" 1 (6" ) (- 8)% (/M 1 ('Y (8" :0) (" :M)="5,, )" 97 /£(FF" :M)'87 : ' 75) ,DWLQR IDA PHQZUDWHV VLIOL:EDQWOL KLIK
YT, K B)TLS ()" T26(6™ 1)$: 87/5+"/7)6, 7)1 T78)-"1) WHUSDUWY HW DO JKHVH ER
FXOWXUDOO\ FRPSHWHQW RU DGDSWHG PHQWDO #1@01—65@) W V&'étUYss&sﬁ('&#K% BA/F%PG‘/%/%%)?"/%EV}S%W%)H
#978)7LF7/7 +75)"08, "B)FESE(E™ ) UTSF'67)6, 7): TM(6'97)7—7+65)"-)6, 757) KHDOWK OHHGY PDJOLINLOJ DO DOUHDGY LO
. (T 2T T5'57:+75) :SSFF" ) To="105)FE(K) (<) 4F -6/ $0 LOWHUVHEWLRQDO OHOV cOWHULOJ LQ W
2), TP (/6 F(265)%(07)":-/%T8) (2 8)F"S'6"97)8T+'5™ 2 5)" )6, 7'/) = B7LE5) MKV (6 = ") (TS TLFT/"T - +75)="4)&7)+/"6"+ (H)5")87 (" - M)="6.,)
7B K)BTOTE RO =6="5, )6, TIV(E' = (KIS (ET)+ %% 5K)aZ (/T 6,757} (HT-MTS)
DO

] *
D55$75)58+, ) (5)6, 7)" 267/57+6" - (4'6K)""-) %64 F47)% (/M : (#'Y78)'87:6'6'75) WS<NAV)ZSAWZ)PWTVD T ANDN<

FEGTIV(E 2 IM(K)%T 2)" 2 FT+88° (F4K)+, (47 M 2 M)F'5°6"* 25)6, (6)'%F (+6) (K6 = ")%T7 2)5$--T/)-/"" %) F"'67 - 6" (HK)57/""$5), 786, ) (- B)F5K+, "M+ (¥)

6, 7'/)%7:6(H), 7(#5, )" $6+"%T5)N , 757)" :67/57+6" M)'87:6'6'75)"'-67 ) F/" 84 T9%5)87+($57)"-)8'5+/'%" = (6" =) ()8, 7)" 267/57+6™" 1))/ (+'5%)

TL(FT/&(67)-TTH 2M5)"-) TL+H$5™ ) (- 8)'5" (6" 1 )8$7)6")6, 7)8'5+/'%" = (6"'2) FXOWXUDO QRUPV DQG IDPLO\ UHMHFWLRQ
F7/FT68(678)&K)% (" = 56/7(%)5""+ T6K)&$6)%"*56) - "6 (&#K)-/""%)="6, "2 )6, 7'/) "67:)96( - 756) (5)5$856( - +7)87F7 =87 +70)/'50K)57LS(H)&7, (9"'/5) (= 8)

'=1)76, 2" (8)V__ [N+ %06$: 0" 5N, '5)" 167/57+6"" = (#'6K)¢7(85)6") SV\FKLDWULF GLVWUHVV OH\HU 5DFLVF
8'--7/7:6)%7:6(#), 7(#6, )+, (#7:M75)6, (6)87%(: 8)()8T7F7/)$: 87/56(: 8" :M) TL(+7/&(675)¢" =)5T4-XT567 796047 (8" - M)6™) , "M, 7/)¢79745)""-)8TF/ 755" :) (= 8)

"8, T ) TLFT/ 7475046, /M, ) TL(%' = (6" 2)"-)6, T)BTTFT/(KT/5)"™) DQ[LHW\ FRPSDUHG WR WKHLU ZKLWH SHHUV
LGHQWLW\ PD\ \LHOG D PRUH VSHFL¢(F SLFWXUH RIDKRD ORYHAR RWRURR®\SHY SHUSHWXDWH ER
= (9'M(67)6, 7)8K = (%'+5)""-)6, 7'/)%7 =6(%), 7(#6,)- (%"#K)8K - (%'+57) (= 8) 96'5$577) (= 8)7 (6" :M)8'5""/87/51)U’5/ T5F T+6-$#)6/7 (6%7 - 6)&K) = 8)%56/$56)

+$H6B/ (H)TLF7+6(6™ - 58)'6) (45" )F""" :65)6™)6, 7) - 778)-"1)6 ("#"*/78)%7 -6 (%) , 7(%5,) "6, 7)%78"+(#)5K567%)-$/6, 7/)* -+/7(57), T(#,)8'SF (/'6'75) (- 8)87+/7(57)
*167/97:6"":5) DFFHVV WR FDUH /H HW DO 6RFLHWDO

1o0)" ), )7 (1) )58 (4500)" ) 67/ (#T8)5, (%7 - (T8IRKMCKV (")
067:)' - +/7(57)6, 7'/)8TMITT)"-)7%"6"" = (4)8'56/755) (- 8)/ ('57)6, 7)/"50)""-)
GHSUHVVLRQ DQG VXLFLGDO LGHDWLRQ 7DNM

V(6 2 IM(K)%T7 )67 )-(+7)=, (6)5+, "#(/5)875+/"&7) (5 F8"$&47)%" - "/'6K)
B6/755N6, 7)" 267/57+46" = (£)7--T+6)"*-)/ (+' () (=8)57LS(H)%" - */*6K)"87:66"75)

PPR &2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;;:PPY
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(88/75578)6, /" $M, ) ()+"%F/7, 7:5'97)(FF/" (+,)'2)=, "+, )" :67/57+6"" = ()
TLF7/"7:475)(/7)+" :5'87/78) (- 8)+$#6$/ (HK)+"%F 767 :6)%7 :6(#) , 786, )+ (/7)'5)
F/"%"678]

N, 7)"67/57+6"2)"-)76, ="+ (= 8)5TLS(H)%" = "/'K)56(6$575)%7 (:5)M(K)

V(6 :")%72)&7(/)(), 7(9'7/)&$/87)""-)56'M% () (= 8)8'5+/'%" = (6" 1 )-/""%)
&6, )% (" 256/7(%)5"+T6K) (= 8)6, T)V/(B' - ")+ "%96$ - 6K)"*-67 2 )/ 756" M) 2)()
M, TAF/T9(ET = 47)"-)F5K+, " (6/'+)8'56/7551) 1 $#6%$/ (£)56'MY%6 () (#5"")+"* =6/ &$675)
66, 7)$: 87/$57)"-)%7 :6(2), 7(#6,)57/9"+75)=, "+, )+ (z)="/57:)$:6/7(678)

;$9,(5 6%/%6

A6, "5)%7 (56, (6)6, 7/ (F'565)%8$56)8$'48) ()5"#'8)=""/0" M) (#" (- +7)="5,)

6, 7"/)H7 265)8K)F /" 966" - M)B/$567) F/ (+6"+" M)+ $#6%/ (£)+ " %F 767 - +77) (= 8)

FRQ¢UPLQJ WKH FOLHQWYTV LQWHUVHFWLQJ |

(@ (z+7), 7/7)' 2 9"™975)6, 7)+/7 (6" 2)"-) 05(-70) " 1$8MY%T -6 (47 9"/ %7 26)

=, 7/7)6, T)H'7:6)'5), 7(/8) (= 8)9(+'8(6787) (- 8)6, 7)$57)""- ) +$#6$/ (#K)

[T5F"25'97)"67/97 26" = 5)6,, (6)/ T5FT+6)6,, 7)+'7 - 606)9 (4$75) (: 8)TLF7/'7 - 475)
-RKQVRQ 7KLV EXLOGV UDSSRUW DQG

(&$6)"87 2 6'6K?)- (%"4K) (2 8)%7 :6(%), 7(£6, )+ = +7/:5))

FRQGLWLRQV DQG WKUHDWHQ ORQJ WHUP ZHOO BHMHD UHKNHQBLFDWHY WKDW XQGHUVWDQGL

VSH6S/(H) " /%5)7 2"+ M), T67/"STLS (H+"" =" /%'6K))+ " $FE78) =",
85+ - (5 ) ()5 ENO(MC 59V [NCIL)' -89 8$(55) - +/7(57)
F5K+, " (6/+)8'56/755)(8)6, 7)F/TO(ET = +7)"-)F5K+, " (6/°+)8'5"/87/5)a>(/&7/)

6D\DG )DPLO\ UHMHFWLRQ SDUWLFXODUO\O/IHB

"OBF (+65)%6726(%), 7(6,7)" - +/7(5" :M) (- L' T6K)BTF /755" - 058" +'8 (£)'87(6™" -¢)

56/7:M6, 7356, 7), 7/(F7$6'+)/7#(6'":5,'FCG,7)57:57)"-)6/$56?)+"##(&"/(6'":?)
()79 ()" 76 )RT6=77:) 047 :0) (8, 7/ (F'SHC (:8)8, 7/ (FK)
B(E'5-(+6™ 20)=, "+, )/ T-T/5)6™)6, TIH T - 60B)F 7/4TF6™ 1)), "=)=T#)6, 7/ (FK)
%7765)5, 7/ 7785 ) GBF 675 F7/5" E%M/ _an[@ 7401 36)

buGcG D PLQRULW\
KDYLRUDO WKHUDS\ &%7 WUHDWPHQW W

VXEVWDQFH XVH DV D FRSLQJ PHFKDQLVP DQG Géﬂlq(g%&)lwskt%%(%é((}ﬂ%%R/)Q(% Wik Byrs715(9067:)

L 7(, K)/TEE™ 25, F5)8$7)6")" :67/2 (F'Y78), %" - TM(6'9"6K

DI.),"#.)")LS$..,)#(D'WZ)%.WD(#)
|.(HDI)B,"\.** "W (#*)'W)*. Z$ (#)
'E.WD'DY)F./.#"B%.WD

XQGHUVFRULQJ WKH LPSRUWDQFH RI FXOWX!
DO %\ DGGUHVVLQJ PLQRULW\ VWUHVV
6,'5)" 267/97:6"" 2 ¥ O7¢K)756(&4'5, 78)6/$56)9(#'8 (6" :?) (- 8)/ (FF" /b

7557 26" () 74797 2 65)6,, (6)56/7 M6, 72)6, 7)6, 7/ (F7$6™+) (8" (- +70)*"%"(/#K)

+$46%/ (4K)(8(F678) 1 [N)'2)6, 7)+(57)""-) )8TF/T55T8M(K)V/ (6" - ") (8"475+7:6)

7 + ( ,03257%1¢& ( 2 ) $ ) ) 50%$7,9 ( 7 + ( 5$3< "%F/*"978)87F/755"97)5K%F6""%5) (= 8)- (% "#K)8K = (%' +5)&K)" - 67M/ (6" = M)

YDOXHV IURP FXOWXUH DQG VHOI KRRG 'XDl

$1¢UPDWLYH WKHUDS\ LV DQ HVVHQWLDO FRP SR QH/MKIL7EF" W) VI D:X) D H)CBBYISR )+ - “+(£)+" 1 +7/:5)

9%7%&7/5)"-)6, )V__ [NCIE)+"%%S 2 "6K)F (/6" +SE(/HK)M(K)V (6" = )% (475))
D6+ -6/ &$675)6")F""5'6"97)"87 - 6'6K)87974"" F967 2 6)( - 8)87+/7(575)56'M% (J)

&$6) (55")+/7 (678) )5 (-T)5F (+7)-""/)'87 26'6K)TLF#" /(6" :0)5"#'8"-K" - )6 , 7)
HT 2006, 7/(F56) (8" (= +7) (= 8)/75%86" M) - M/7(67/)6 , 7/ (FK)5(6'5-(+6""2J)

,W LV DIRUP RI SVIFKRWKHUDS\ DLPHG DW FRQ(JUPL \I]—|E\)NQKG DGYRFDWL

{SBSTB) (746" M6 = /675" )STLS (4) (- BT - 87/)'87-56K)aZ" -/ '+, 5)m)
RQDOGVRQ
S )+ $H6$/ (#7) (- 8)5TLS(£)'87:6'6'75)6") (88/755)%7 - 6(¢), 7(#6,3) 1 "%’ : M)
$6) B)TSFT+" (#K)+, (47 M M)-"/M(K)V (6" = ")%7 2)8$7)6")+$t6$/(#) (- 8)
-(%"HK)- (46" /5)58+ , ) (5)% (+, 5% )+ (& (7/'5%") (= 8)- (%'#'5%" )4 #4)6, 757)

FXOWXUDO SUHVVXUHV FDQ FRQWULEXWH WR VLJ(ég

EETBE )6 s -0 6K)="8, )6/ (86" s (AT 8T/)/ 4T TLFT+6(6* = 5))

PPT. &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;,,,

7KLV IUDPHZRUN KHOSV WR QDY'ﬂ@Ef\X/lHYWKWVL

H GH¢QLWLR%JDQG YDOLGDWLRQ RI
l-J‘(/I#'FPWEh’QE/DF? VXSSRUW IR
27785)"-)V_ [Ndt)':8'9"85(#5)-/""%)/ (+' (#) (:8)76, T+)%" = "'/'6'75))
6WXGLHV KDYH VKRZQ WKDW DI¢UPDWLYH Wi
ST/ M)FS'5 9T 87658707 FO67 )0+ 85 +$48/ (OSTS(:8)

?EY/W THD W PHE M AFP LR 5158&‘)(7; )
(#63‘$6+ 750)":+4$8" - N)/78%+T8)BTF/T55™" ) (- L' 76K) (- 8)F:67/: (+'Y78)
KRPRSKRELD &ULVS OF&DYH 7KHUHIR

&2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;;PPQ
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IRFXV RQ UH,QLQJ DQG YDOLGDWLQJ DI¢UPDWLY (" P:H)WPRR'E @ WR(TE)6/VIHYE) S GG W) R HAI%57) (- 8)
FRQWLQXHG HI(FDF\ DQG FXOWXUDO FRPSHWH Q F'ES7/BTRR:Q)37LS(EE) DAY/ (D866 BN HTCB ISR ++755)6"")57/9'+75)

PLQRULWLHV -RKQVRQ %(K)' :9"497)8, 7)+/7 (6™ 2)")8's" NS (H%7 26(2), T(, )5T/9 TS/ T+$'6%7 :6)
" )8 97/5T)F/"9"87/5) ( 8)+$H%/ (K)+"%FT67 :6) " $H/7(+,) (%" : M)

7+(1,0,7$7,216 2) &855(17 0(17%/ 0006/ (-B)+%6%6% - 675 T+ +KXET974) (89" + (+K)E")/ 78$+T)8'SF(/'6'75)
+($/7+ 6(59,&(6 O6$56)=""/0)"" ), 7(£6, +(/T)+"9T/(MT)-"/)$: 8" +$%7 :678)F 7" F£77)-$:8" : M)

e s oo . ) %06%  BKXE(5T8) M= Y (6 506, (§57/97) %% W/ (:6)(:8)V_[Nd't)
KV 2 "% (ET5)- (+T)8'SF (/6 T5) ) (++TB)6™)%6T 26(2), 76, )57/9"+75) yeARRS: SIGGTE) NC: O RTINS
887)5") 0(+0)"-)+$H%/ (4 +" %767 - +K)-/""%)6, 7/ (F'565)= , ")(/7): "5V (5': L) S 6 ) CBJFTTOTH WIS T/ (GT)FFS(E 1 01/50), TG, +(/7)
L(/7T/5) -+887)6, T) 6 '678) (O (& 6K+ S/ (#K) (- B NE'S6"+ (3#K) 8% (62)
(FF/F/" (67)57/9"+75)(:8)" - 56°6%6™" - (4)%"56/$56)0 67M/ (578)+ (/T)/ 7% :5) ) .
£OET8)BST)E")B, T)H(+O)"86(- B(/B)67(5/T5) (:8)TF T+ ()75 (/4 oL, $) DI)W..F)\" JWF)&W.\D)")LS..,)
HW DO OF*UHJRU HW DO #(D'WZ)% . WD(#)I.(#D1)B,"\.**"" W (#*
N, 757)+, (47 :M75)567%)E(/MT4K)-/"" %) +$i6%5/ (£)%'5 (M : %7 D¢ (- MS(M7) d$77/)V(6":L)%7 26(#), 7(#, )JF/"-755™" : (#5)F#(K) (=) %F"/6(26)/"47)"2)6, 7)
&I TI5) (2 8)/T5"$1+T)# % 66" - 5)W(:K)%T :6(F), 7(#6, ) (55755%7 :65)- ("H)6"") 8797#"F%726)"-)6/$56) (= 8)$:87/56(= 8" M) (%" :MM(K)V ("= ") %7 )N, 7/)

DFFRXQW IRU WKH XQLTXH H[SHULHQFHV R1 JD\ /B-WBKHRS 6)(f 8)57LELH076 ) &PBI/ K M7/ T (E 70"+ (G (4757

RI DFFHVV WR 6SDQLVK ODQJXDJH VHUYLFHV DQGOHIPA LK WR FXERW RO\ bihorYBEW FDUH
FRQVWUDLQWY VHUYH DV DGGLWLRQDO EDUULHUV WR*REWDWY bR B PK QIR DD LR H B MWD/ LR C
LT3, )+ (/T)adMS (/X _(L""#()76)(£1)201.2¢) ¥ 7/7Y™")76) (£17) 2@2@e) W' 'K+7)76) 6,7'/)5TLS(#)'87 66K, '5)67 25" 1) "++$/5)=,7:)6, 7)875'/7)6")F/757/97)

DO *D\ IDWLQR PDOHVY PLVWUXVW RI PHQ W& kB KN KO85 87 B="6.38 . W IFr RN -GS L&)/ 7:6(6"2)
GLVFULPLQDWLRQ FRPSRXQGHG E\ SURYLGHUVY E& SR 0D AP M O T o755 )(e8)-FHR OMIUB o
KXPLOLW\ DQG LQWHUVHFWLRQDOLW\ 'DZHV HW B'dE="707/5%8368 &b/ - T5'Ar e i)W HRSRF K- B)

+56)"" )+ (/7) (28) O(+0)""-) (FF/"F/* (67)V__ [N t)+$t6$/ (£)+"%F 767 - +K) (/7) F/"%"67)"F7:)+"%%3$: "+(6"" - )6")87+/7(57)56'M% () (2 8)'%F/""97)%7 6 ()
(#5")(55"+ (678)=", )#'%'6 (6" :5)" 1) (++755)8")57/9"+75)-" /)6, "5)87%" "M/ (F , "+) o T(#, 9N, "5)" S)F (/6" +$A(/HK)FT/6" 2 7:26)" 2 )'M, 8)""-)6, 7)/7 (#'6K)6,, (6)%(+, "5%"")
JURXS $JXLODU *D[LROD HW DO YLVK HW D )O+$#8/(#)F,7:7"%7:"2)(06(+, 78)6")+" 297 26" - ($)%(5+$#":7)8" %" 1 (2 +7)

(:8)F/*87)67:85)6")/7" --"[+7)56/" - M7 - M7 : 87/)/"475)=, "+, ) (++$%$¢ (67)
DY%%"M/ (6" 2)-$/6, 7/)TL(+7/&(675)6, 7)5™+" (#)"5"4(6"" ) (: 8)& (/1" 7/5)6") LQWHUQDOL]HG KRPRSKRELD DQG VRFLDO L\
KHDOWK VHUYLFHV IDFHG E\ /DWLQ[ SHRSOH UHTXLULQJ FXOWXUDOO\ FRPSHWHQW
DSSURDFKHV LQ VRFLDO ZRUN )XUPDQ HW DO N, /" $My, IRA09" G2 W34 TISFEHURIR e $ORINF (:MS(M77) (:8)/75F7+6)-"/)
"V 2L) %% M/ (Z65)F " (MBS (MT)50"#457) 87F/6(6™" 2)-7(/) (= 8) FOLHQW LGHQWLWLHV TXHHU /DWLQ[ SURIH
$:(=(/7:755)"-)(9("4(&#7)57/9"+75)(/7)5"%7)""-)68, 7)-(+6"/5)6, (6)47(8)6, 7%) VH[XDO RULHQWDWLRQ DQG WUDXPD ZKLOH |
6")-774)7L+£$878)(:8)87:K)6, 7%) (++755)6")9"6(4)%7 :6(%) , 7(15,)57/9'+75)) SRGULJXH] 7KH DFFHSWDQFH RI JD\ /DW
P:8"+$%7:678) :8'9"8$(#5)(5"")67-8)6™) (9""8)9'5'6" - M) , 7 (46, +(/7) LV SDUWLFXODUO\ VLIQL,FDQW PDNLQJ IDP
F/"'9'87/5)8%$7)8")5$5F "+ 1) M (#)+"* - +7/ =5) -"F[-T55™ 2 (#5)8™) % (567/7)" ) (886" 1)6" ) +$H6S/ (#)+ " %FT67 2 +7)a_7/7:(7)

D 7KLV DFFHSWDQFH LV VLIQL,FDQW EH

>80 15)%(K)" 2 9"H97) 7z, (14" M)/ 9"87/)+ S8/ (#)+%FT767 :+7)6, /" $M, ) 6/(8'6™ - ()F (6/" (/+, ()9(ESTH) 1 )V(6':™), " $57, "85)=, 7/7)%(5+$¢" : '6K)

PP[; &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;.,,, &2/80%,$ 62&,%/ :25. 5(9,(: 92/ ;;;:PPU
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COMT=BT/)(ITOCSTBIO MKV - )67 =) (++TF6(-+T)8K)S, T')-(5, 7/5) KHDOLQJ SUDFWLFH FRXOG EH LQFOXGHG
FDQ DI¢UP WKHLU LGHQWLW\ UHGXFH LQWH U Q D CR-PHT-08 RFFFRFSIORELLVD\ B ID@WAIDON K HADICHWPK Z R U N H L
T78%1T)9 (4$(847)(5)FT"FET)_"""8)-(6, /6™ )/T4(6" <5, 'F5),, (97)&TT>) T 6% (56T (%)%T 26(2), T(, )+ UTE), TEF)&/BMT)G, IIM(F)8T6=T77)

#:078)="5, '0F/"978)%7:6(%), 7(46, J56(6$5))' - +488" - M) =7/)8TF/755"" ) 06 (" 156/7(%)57/9"+75) (- 85468/ (BT T-5IN , '5)+"$:8)%6 (07)' :67/97 -6 :5)

DQG DQ[LHW\ UDWHY ORUDOHYV HW DO ) D W BoH (W TE (R (FR)GHE O B/ GO L5 1 $65, (4)202¢)
(HTFE(HT)™)B, T8 5)+ () (45™) (—-T+0)&/™ (8T1)- (% #K) (++TFE (- +77) () "RKQVRQ HW DO 7KHVH FXOWXUDOO\ D
JERET)T--748)0, (5)56/7 M6, 725)-(%'4K)8" - 85) (- 8)/78$+75)56Mo% () LQFRUSRUDWHG ZLWK DI¢UPDWLYH WKHUDS\

)T 2608), 7, 1+ (/7Y (2 )&T)(B(FST8)E )70, 7): 7785) MKV ' -)

(1+$1&,1* &8/785%/ &203(7(1&< %7705, =" N)" 2 JF/(+6'+7)=, (O)+$HS/ (EK)+ 9 T7 16)+ (/7)¢"""05)£"07)(:8)

N G55/ (4)+"YF 767 1 +K) (%" M), 7 (46, JF/"-T55" - (45)"5)7557 26" (4)-"/) )OO/ OT)T 26(F), 7, ) S5 96TS)
HQKDQFLQJ WKH TXDOLW\ RI FDUH LQ GLYHUVH SRSHRDUERBDM sk D EQNSHao Mbsss/)

V(' :")%ETSNASTTV (8 LF/-755™"2 (#9)"~~1/) = 5'M, )" 67)+3#63/ () +OBFT67 2 +K7)6 TI(FTS6+)/74(6™" 25, "F57) (= 8)+$H6/ (#K)/ 7479 (:6)+ (/7))

SB(HTEN$5 MY, 7') =2 TLFT/ T - +75)6")-""567/)1%F (6, K) (- 8)+, (#7:M7) 885 56 5$6 (#Y - M)+$HS/ ()+ %R 767 :+7)78$+(6" 2)-"1) ()
VWHUHRW\SHV WKHUHE\ PDNLQJ FDUHJRUH FXOW @ NI Ao 5 BV 76 Q Q#gju%w(g )

HW DO $ZDUHQHVV Rl WKHVH FKDOOHQJHV léllﬂlq,st@ Qb B W N XEWER AP Y®EHIUHDWHU |
7292967 265)-"IM(K)V (6" - *)%7 2 6"} ILFE/7)6, *)FT/5" - (H)TLF7/'7 :+75) $-87/57/978 M, $F5

ZLWKRXW VKDPH S5RVHQEHUJ HW DO /LYHG H[SHU HV RI TXHHU

V(@' :L)F/"-755"" - (#5) 7=, (= +7)/ (FF"'/6X&$'#8" : M) (= 8)56/7 - M6, 7= )F (67 - 6X 3 5202 7 1* 326,7,9( 52/( 02'(/6

F/"9"87/)/T4(6" -5, "F5)/78$+' M), 7(#6, )8'5F (/'6'75))
(K6 "% (ET5) (3 8)"'6, /)% (N = (£'Y78)+""%%$ : '6'75)87F7:8)"" )

77981/ (2" M)5, " $18)" 2 +#887)0 - "=H78M7)""-)&T#"7-)5K567%65)  8) FY5'6'07)/"7)0%" 8 T45)-"" )5 T4-X(++TF6( - +7)( - 8W/"=6, D2 8"9"8$ (:5)/ T4(67)
+$HS/ (K57 2 5'697)+ (/T)FEC: =" =M, (6)-"567/5)"%F /"9 78)+"4(8"/ (6™ ) iy F)6 7= . (1T 718/ (- BI5TL (8T 6K+ )57/

ZLWK FOLHQWYV DQG IDPLOLHV %KXL HW DO d bRﬂ ﬁ%) B0G UDLVHY VHO! H\
8'97/5'6K)" 1 )67/95)"-)&" - MB(2) (- 8)& +$H6$/ (£)F/""-755" - (45)'5)+/"6"+ (2] V(6 % 7 6,7 )Fr 755 (#5 CTIOTF"=71-$9/" T 87580
T'F7i )F/ W/(%5)(/7): T7878)6")(88/755)6, )5, " /6(M7)""-)F/"9'87/5) 87% LB M), ") 6T/ T ISTLS (88T -2, S8/ CTLFTH6(5™ -5
L (/)="5, )6, 7): T785)™)8"97/57)+" %% "6 T5)aANS £ (/K_(L""(T6)(2D) VT Y <MY <67/ (YTE), " "8 ()

/DOJIXDJIH DFFHVY DQG WUDFNLQJ LQHTXLWLHV DUH BeeLWIBODG v UDWHJLHV

WKDW SURPRWH KHDOWK HTXLW\ )OyUH] HW DO \:7)%F"/6(:6)7:7%T: 6) 26,76, 7/(F7$6+/7#(6 F)'5)%(: (W M)

§/(:5-7/7:47) (L 8)+"$:67/6/(:5-7/7 -+ TIN, T)-T7¢ - M5 17 :6)%(K),

7KH VLIQL(FDQFH RI FXOWXUDOO\ FRPSHWHQW F6DJJ( \%/%7 /Géj#g% R )g ﬁ/% 6%9 H G Ess) #76 5
3URYLGLQJ D VSHFL¢(F H[DPSOH RI D VXFFHVVIXO |:5abc s RO\ 7 g@ Wild ﬁﬁ#%y\([& 6 62)

7(#6,)" 267/97 26" 2 )+ (=) 8856/ (67)"65) %F (+9)" :JF/ (+6'+71)0"/)" 2564776, 7) 8((: +7 26,7)6, 7/(F7$6™)/74(6" 15, "FIN,, 7)6, 7/(F'56)5, " $#8)/7+ M:Y7)
+,"T)T9%F , (5'5)"2): (/(°97)6, T/ (FK)-"/M(K)V (6" = )%7 - )'5)6")87974"F) FRXQWHUWUDQWHUHQFH DOG XVH VXSHUYL\
B, 7)50"445) - T+755(/K)6"™) , TR, T)+T 26)/7-/ (%7) , 5)TLFT/'T 2 +75)" 1+ $:6%/ (2 157K 01
FRQALFW DQG IDPLOLDO UHMHFWLRQ E\ EXLOGLGQJ VWUHQJWK DQG UHVLOLHQFH

>0 (KB (8'6 - (£), T(E s M)F/ (+6+75)58+ ) (5)+$-(850-'6%1a() , "#'56'+)

PPX &2/80%,$ 62&,$/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;:PPS
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,03529,1* 0(17%/ +($/7+ 287&20(6 6FKRODUVKLS IURP TXHHU /DWLQ[ VFKRODUYV
%6~ (+7678)7LF7/'7 - +75)" - M(K)V(6' :"")%7 :7)(88/755" :MM(F5)* 2 )6, 7)
SHSUHVHQWDWLRQ LQ PHQWDO KHDOWK VHWWLQ HL WRMYBHWUW WOV FRPW PRAHLQ VB RBLDDOwW G

[T+'F'7265)(=8)F/*9"87/5))_/7(67/)/TF/757 6(8"" ) (%" M)F/"-755"" - (#5C PHQWDO KHDOWK LVVXHV 6DOJDGR HW DO
T5F7+ (#K)6,"57)=, "), (97)5"%"#(/)&(+OM/"$:85)6")""/)5 , (/7) O (:MS(M7) ITE19(=0)/T57(/+,06, TST)TST(/+, T/5)(/T), THF* 2M)+/7(67)79'87 = +7X

="6,)6, 7" /#7160 +/7(875)(2)(6%"'5F, 7/7)"- /7 (67/)" - +#$5'97 : 755)( : 8) &(578)":67/97:6"":5)6, (6)(/7)6 (" /78)6")6, T)#'978)TLF 7/ T =+75)""-)6, 7'/)
EHWWHU RXWFRPHV IRU /DWLQR SDWLHQWYV )0y Ubjogkt- V750006 (67¢K)"06F /I MBS (WY 1ty "6+ 96 75)" 1) Ot (7))

79872 +7)-"/)7--T+6'97  755)+"* 6 - $75)6")79""4977)+$#6$/ (#)+" % F 767 - +K) 5+(47)

6/ 2" M), (5)&77:)(55"+' (678)="6,)F"'5'6"97)56(--) (66'6$875) (= 8)+' : *+' ()

5(6'5-(+6"" ) Z"=797/7)-$/6, 7/)/757(/+,)'5) = 77878)6") (55755) 65)' % F (+6)"" :) ,Q WHUPV RI SROLF\ TXHHU /DWLQ[ PHQWDO
SDWLHQW RXWFRPHV %KXL HW DO "%oF"/6(z)F (/8)6")F#(K)" 2)5, (F" - M)F7M54(6"97) (M7 8(5)6™)8'5%(:647)

56/$+65/ (£)' %F 78'967 2 65)6)%67 26(2), 7(#6, )+ (/TIN, /" $M,, ) TLF /7= +7) (- 8)
4XDQWL¢(¢DEOH VWDWLVWLFV UHJDUGLQJ WKH QXPREHGHREDX DFYH URWHV PHRWOPPDQ KLIKOLIKW

L 1(#0,)F/"9"87/50)+"%F(/78)="6,)6,7), "M, 7/)/ (§75)"-)%7 :6(#), 7(#.,) -(FT)=, )T 24" S/ (M - M)F"#"+K% (07/5)6")F(+7)+$6%/ (44K) (66$ - 78)+(/7)
"55875)":)V_ [N )V (8 :L)F"F$#(6"" :52)%" M, 6)+/7(67)87%( :8)-""/)%"/7) (:8)="10-"/+7)8'97/5'6K) (6)6, 7)-"*/7-/"* :6)N, 7*/)="/0)F£(K78) ()+/$+' (¥)
F/(+6'6""" 2 7/5)="6,"1)6, "5) (/T (J)4446, " $M, )87%(=8)-"/)+$i6$/ (#K)+"%F 767 -6) 1) 208, 7)7 - (H6%7 26)"-)& #5)5%+, ) ()68, T)WT :6(£)Z7(#6,) - "*/0-"/+7)(:8)
(/7)) IM/="2M)(+/"*55)V_ [N E)+"%%$ "6 757)97/K)-7=)F/ (+6"+" M) V(MS(MT)A++755)446)""-)202Q0) =, "+, ) (8" +(675)-$ : 85)6")/7+/$"6)8"#" :M$ (2)
%7 26(),7(#, JF/"-755™" 1 (#5)'87:6"-K) (S)V_IN )" /)V (8" : L)j4++"/8" :M) (- 8)&"+$H6S/ (£)%7:6(#), 7(#6, )F/*-755"" - (45) (= 8)6")" - +/T(57)+$16$/ (4K)
WR WKH $PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQpsSsPRSOHYWIWWERQYLFRHWKHGULIXH] 6DQW
FOK+, "#"MK)=""/0-"/+7)"5)+""%F"'578)"-)V (8" : L)' : 8"9"8% (#5¢)56"#)-7=T7/) (/7) £7(87/5, F)F"'5'6""" 25)" 1 )F/""-755"" 2 (&) M (=Y (6" :5C5%+, ) (5)6, 7)< (6" (¥)
V_IN)N, 757)#"'=) 2 $%&7/57) (/M$(&#K)) , (97)+"26/°6$678)6™)8'SF (/'6°75)" ) V(6" L)T5K+, "4 "M+ (455" +" (6" 1) (: 8)6, 7)ATALB)U'9'5™ :)gg)a*""+'76K)-""/)
%7 :6(#),7(#,)"$6+"%75)="6,)V_[NA)V(§':L)':8'9'8$(#5), (9':M), "M, 7/) WKH 3V\FKRORJ\ Rl 6H[XDO 2ULHQWDWLRQ D
/(675)"-)%(1"'/)87F/755'97)8"5""/8T/MM7 = 7/ (#'Y78) (- L'76K?) (- 8)5%'+'8 () TXHHU /DWLQ[ YRLFHV LQ VWDWH DQG QDWL!
‘876" 2)6, ()6, 7'/)=,"67)+"$:67/F(/65)a<< (6= () 1 7:67/)-"/)ZDB)B'/ (1) GLUHFWO\ HQJDJHG ZLWK WKHVH FDXVHV TX
+HSDWLWLV 67' DQG 7% 3UHYHQWLRQ » Q F Uskb oM Qv Hg) R T E: HES 98K ) (- 8) (++755"&#'6K)"-)%7 :6(%)

TXHHU /DWLQ[ SUDFWLWLRQHUV PD\ KHOS EULGJHWKHVH GLVSDULWLHV DQG LPSURYH
“97/(#)%7:6(%), 7(6, )" $6+%T5)
N, "5)F"#+K)="/0), (5)(#/7(8K)5, "= )F"'5'6'97)7--7+65)) 0" /)TL(%F7)"z)

%52%'(5 ,03%$&76 2) ,1&5($6(" 48((5 LWV ¢UVW \HDU WKH OHQWDO +HDOWK :RUNI
/1$7,1; 0(17%/ +($/7+ 352)(66,21%/6 (5)(555678)%/7) (:)200): 7=)8"# - MB(4)%T 26(%), 7 (46, )F/"-755"" (£5)

H R\HG LQ IHGHUDOO\ TXDOLC,HG KHDOWK
$Q LQFUHDVHG SUHVHQFH RI TXHHU /DWLQ[ PHQWD RJR AR FRPPXQLWLHV 5
HIWHQGV EH\RQG LQGLYLGXDOL]HG FDUH WR LQA 1—619/5 O/Hﬂ <7s§<>%70 97% 9756%76
FOLQLFDO SUDFWLFH LQ D PHDQLQJIXO PDQQHU L )gtég 5/9;@6;8% =)

72, GHT)(:)$:87/56(: 8" M)™)6, 7)" 167/57+6 - (4"6K)""-)+$16$/77)57LS ('6K)

XPEHU RI /IDWLQ[ LGHQWL HG PH WDO KHD
(28)%7:6(F), (8, )+/7(5" M)%" /T)/TF/757:6(6'97) (= 8)'  +$5'97)/757(/+,)) Q Q [ QWL ¢ Q

5766" s M52)+" -6/ &$86" s M)6™") % F /" O78)F (67 :6)5(6'5- (+6™"" - ) (= 8)7 - M(M7%7 -6)

PRO &2/80%,% 62&,$/ :25. 5(9,(: 92/ ;;,,, &2/80%,% 62&,%/ :25. 5(9,(: 92/ ;;;:PRP
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LQ WKHUDS\ 6DQFKH] HW DO )X UW K H U P R U H7/5R: ()5/DSE % D)MTL R IBIM"96)5 FERO6 TS/ (48.(+OM/""$ : 8)
8, 7)<(6" s (V6" L) TSR+, "4+ (455" + (6" SS6TFF78)$F)%7 :6"/5, F) £7(8" - M)B")&TE7/)6/7(6%7 -)(++TF6( - +7)( - 8)""$6+"%T5)a* (-6"5)m)B(87Y)
7 J6) 756" M) 1) ()28 1)8""56)" - )V (6" - L) (FFE"+( 2 65)6" M/ (8S (67)%7 26
JT(8,)8/C 2 M)/ W/(965)a4 %7/ +( 2 TSK+, ™4 M+ (4)455™+ (6 1 )j4T4K) N . o
7KHVH SUHOLPLQDU\ UHVXOWYV UHAHFW WKH !bﬁlfWW%@ffH/\R/Yx:W@EVE’?F.%_G)@ g RIGIE 8, 7 (6, )6/ 7(6%7:6)
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(8)(-(U" KT 267/ 67197 26 1)-"+$5)6")" %/ 9T} %606$: "+ (6™ :)(: ) SUHVLGHQWLDO DGPLQLVWUDWLRQYTV UHYHU
71(8"+(67)BTF/755"97)5KY6FE"%5) (%" - MV (6' - L)5TLS (%" "/ 6K)K™"$5,) %7 :6(7), 7(6, )FT/5™ 2 :TH)5)&7" :M)$:8"27)6, /78M, )-$:8":MF#+775)6, (§)

(VWUDGD HW DO 7KH LOQOWHUYHQWLRQ E\V\FkLlf'z‘H\F% |\B¥HB\OP|§>&5‘\?|§5W\IQW wubLQLQJ
(:8)78%+(6™" 1), THFT8)-(%'H'T5)8T+"%7)%" /T) (++TF6" :M)™)6, 7*/)V__ [NdIt) QWDO KHDOWK SURIHVVLRQDOV 7KH WUH:
+,"48/7:)(:8)/78%+7)%7:6(¢), 7(46, )F/""&7%5)5%+, ) (5)87F/755" - )N, 757) ( 827L(+7/&(675)6 )7L 5.6. :M)8* 5F(/6?5) .)%7 6"(#) 7(#6' )I+(/77)Il:(/'6' +$#(/4K)
56$8"75)796F , (5°Y7)6, 7)"%6F"" /6 +7)+$6$/ (44K) (FF/F/"(57)" :67/97 6™ :5)6") (%7 M) (/7 (8K)$:8T//T5™S/+T8)%6 (/M : (FYT8)+"%%S:"6'75)) - 8, %)

7o CATITA6(2), T(, ) (- 8)/T8S+T) -67/= (£Y78),"O%"F , & (" - ¢ 755)) DFWLYH UHVLVWDQFH WKHVH SROLWLFDO P

DOG FROALFW LQ LQWHUSHUVRQDO UHODWLRQVKIEPIDERINENE 8 or PHO

W /T)$/MT7: 6#K) (2)797/)5+, " 5)F"# +K%(07/5) (- 8)+" %%$% : "6KX&(578)
"WIZS*""W UMY (62 5)%%$56) %" 97)6" F/ 6 7+6) (- 8)7TLF (= 8)F/ "M/ (%5)6, (6)5$FF"/6)
TXHHU /DWLQ[ PHQWDO KHDOWK SURIHVVLRQ
F'E7#:7)"2'6"(6'9757) (89" +(6" - M)-""/)-$: 8" :M)F/""67+6"" :57) (: 8)+/7(6" M)
=) +1'06%$ 1 "6KX&(578)" :67/97 26" 5)6, (6)F/"'9"87)8" /7+6)5$FF"/6)6™)V__ [N )
"8726'6K)+" %F£7L)6™)-""/%J) 1 $6$/ (£)9(4575)""-)- (%'#'5%" )% (+, '5%") /DWLQ[ LQGLYLGXDOV 5HSUHVHQWDWLROQ LG

(- 8)+(&(H#T/'5%" N+"%&" - 78)="0, )/ 7#'M"""$5)+"" : 57/9(6"5%?)/ 75%#6)" :) F/9#7 e 6) 5) I7+755" 6KJD 9756 M /7F/757 (6" =)7:5 /75 )6, (6)6,7)
LOQWHUQDOL]J]HG KRPRSKRELD IDPLO\ UHMHFWLRQ @I—% /VI\_g QR PHQ UHF

7KHUH LV DOVR D OLPLW WR JD\ /IDWLQR PHQTV Dlg (£ V\H‘SJ VHHN (,UPDWLYH

TEK "M+ ()=THI&T" N)'S5S75)" WV F': 1967 - (/T)F/89+65)")
TI6T/5TH IM)T+ 10 )68/ () (- 8)56/$+68/ (H&(//'T/5)6., (6)/7:87N5TLS(R)
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N, "5)="/0)"5) = "6)I$5) (&"'$5)56 (656" +5)F"# +K)+, (:MT50)"/)="/0-""/+7) LWL

87974 F967 -6 '6)'5)(&"$6)/7(AF T FETID6)'5) (& $8) OK™"$ MV (6" = ")&""K)

-1 - NS ORI EVERL ) o oy $JXLODU *D[LROD $ /RHUD * 0pQGERPFIPXQLWDGB:QHG VROX)
5|66 M) ')+’$./+")E/(K “M)-"7),"5)5 T.(##K)$'(++7|.:6(%i#7).77#':M5)6 ) R(7'8")%087(#):0(#7:)+(-O)5'GB(-'7'06I)!(#'>"-8'()/05$+'89)N‘GB(-'7'06)F-"IO+7Q)R?7'8“)*7-(709'+)
8'5(FF7(/)06)"5)(&""$6)()677 - (M7/)=,"")/7,7(/575), '5)+"%" - MX" $6)5F 77+, ) () F#(88'89)."-.9-"$B)B"BS#(7"8)-0B"-78 1)U(9'5)). 6iF5H, 74, J$+B(9'517884%678" (X/75"$/+T5H

KXQGUHG WLPHV EXW QHYHU ¢QGV WKH FRXUDJH WWRKGAQ/GRFKRYM QWO RX & FRRP XQVWD EFRRXRME WRKKHWLRQV OD

%(2)=,"), (5)5F7:6)K7(/5),"8" :M)" =#K)6")/7(#'Y7), 7), (B)&TT:),"8" IM)-/""% S$HHKIFE-
)=, 0) NS )N TEYD), 7). ) ) )1"%) $PHULFDQ 3V\FKRORJLFDO $V N®R"I-(BWa)R)Q.0)GLEH)B64+:"#'D4)

»"%0575-)N, 757)" - 8'9"85(#5)8757/97)6")577)%7 -6(%) , 7(#, )F/*-755™": () 2“-.>"-+0I)G‘85'896)>-"%)7:O)K\KW)A(7"‘8(#),"-.>“-+0)*$-:.I)O%EBGHHz==J(F(J"/MH="/O-"/+7H
ZKR XQGHUVWDQG DQG DI¢UP WKHP DQG D ZRUO GesBomviHBPEUDFHY WKHP 7KLV
F(F7/)'5) )+ ()6 (+6" =) OFE7()6™) 7 :5%/7)6, (6) = "M(K)V (6= ") % (=) 797/) $3% E$74Q)5'10-6'74Q)(85)'8+#$6"8)'8)B64-+:"#"'941)C55-066'89)5'6B(-'7'06)'8) %087 (#):0(#
TTE) (2 7)"2)6, B/ 7K HOATAT/T55)
$PHULFDQ 3V\FKRORJLF DNOLGEMBESE THBE)R-¥$6"8)67-(709'})ERBU
46)#(567)%0 0+06)7"5")#")&" K"$)8757/97)797/K6 "M)&7($5' $#J) (K) ===JF5K+, " (6/KI"'/MiM76%78" (H1Ag332(gX- (8-XgQ-@X&1 1hXg (&-Q-- 1 1+(2HATAXUSDX*6/ (67M" +XT#( =)
Fe-

V(' s ")%72)8T57/97)%7 :6(2) , 7(8, )+ (/7)6, (6% 87/56( - 85)5, 7%2), ™ : " /5) B ROLLTIYE RS ALES & pgOS:
WKHLU VWUXJJOHV DQG VXSSRUWYV WKHP WRZDU Gukidid-@do $ IRUWheahBWLRO Rl TXHEY

V(6" :L)%7:6(¥), 7(#,)F/"-755"" 1 (#5)9"5'&"#'6K) '5) - "6)1$56) ()%™ 97)6"" = (/8) %KXL . :DUID 1 (GRQ\D 3 OF.HQJLH .  %KXJUD
HTXLW\2LW LV D SUHUHTXLVLWH IRU MXVWLFH 7KH7(#EtI/|@W9FRU8@779{#85UHEV')@Q@W®VWMOF@Q LQ ¢ KWWSV

9%7:6(), 7(#, )F7/5'565)6™)7 -5/7)6, (6)797/K)5" ME7)™" = 7)"*-)6, "'57)" - 8'9"8$ (45) 8L I gAZIN” QIAKLS
%RUGLQ ( 6 7KH JHQHUDOL]DELOLW\ RI WKH SV\FKRDQ

» (B)(+H755)6")F/ (+6°6"" 2 7/5)=, ")-$##K)$:87/56 (= 8) (= 8)+ (/7)-"/)6,, %I F64+:"7:0-(B4I)D:0"-4Q)/060(~+:)V)F-(+7"+0 + KWWSV GRL RUJ

iD:0-0)(-0)%##"86)">)$6Q)(85)200-0)67-"89)(85)200-0)#"105U)a"$) % XWOHU T-0850-)7-“$&#0I)G0%'8'6%)(827:0)6$&10-6'"8)">)'5(BRMl\;N OHGJ H[ .
" ) " s . . . " v\ o 1. &DPDUHQD - 5XWWHU 3 '"HFRORQLJLQJ VH PXO\
5"807):(10)7")6(+->'+0)&0'89)R(7'8")"-)&0'89)RTED)7")&0)B(-7)">)&"7:) B)+$ 2578 TM)="6, A~/ + (2 )A%T/+(2) OV 2 )%T )=, "), (97)5TL)="6,)%7:))="$-8(#)">)RTED)
+"%%$8'7'06Ukg/$&08) T"8X (#06 <66$06)'8)!"$860#'89Q)h + KWWSV GRL RUJ

&DVV 9 & +RPRVH[XDO LGHQWLW\ IR UPEBEIRQE) 7THVWLQ
1060(-+: + KWWSV GRL RUJ

&HUHJR $ &DPDUHQD - 5DPLUH] $ /IDWLQ[ VH[XDO I
,Q ( 5RWKE ®XPc(-B):(85&".)">)60c$H(#)(85)90850-)%'8"-'74)%087 (#) FEY:
+ 2[IRUG 8QLYHUVLW\ 3UHVV KWWSV GRL RUJ R

&ULVS & OF&DYH ( / 7KH DSSOLFDWLRQ RI TXHHU W
F/(++7) $1¢0OLD +

&XWVKDOO & 7KH FDVH IRU FXUDQGHULVPR $ SDWK WF
Z'5F(: )R E$H(6"™:5)' 1)6, 7)PI*)D:0)C9"-( KWWSV DJRUD VFKRODVWLFD
B, T (STI-"" TS/ (= 8T/"5% " X(XF (6, X6 K+SH65/ (KN "%6FTE7 26X, 7(26, +(/TX-""1X,, "SF(: +XF F$E(6™ :5X" =X
5, TXSH

'DZHV + & :LOOLDPV ' < .OHLQ / )RUWH $ % *LEEV
Co- ([SHULHQFHV RI TXHHU SHRSOH RI FRORU LQ PHQV
B/7(69%7 - 65)4)5K5679% (5'+)/ 79 T=)R"$-8(#)">) 7:0)*"+074)>"-)*"+(#) '-.)(85)/060(+:Q

+ KWWSV GRL RUJ
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'tD] 5 0 $\DOD * %HLQ ( +HQQH - 0DULQ % 9 7KH LPSDRV & KRBPRGSK RE LD 5DFLDOL]HG VH[XDO GLVFULPLQDWLF
FrO7/6K0) (28)/ (+'5%)" )6, 7)%7 :6(2) , 746, )™ M(K) (: 8)&'STLS(A)V/ (6" = ")%7 :6)0" : 8" :M5)-/""%) (:8)&'5TLS(H%T:))!$#T7$-0Q)@O0(#7:)V)*0c$(# 74Q)K\ +
8,/77)PI*)+'675)C%0-"+(8)="$-8(#)">)F$&#+) @0(#7:Q + KWWSV GRL RUJ T T Souv 0 /%74 SHRSOH RI I
ARTZ)"LIh)"2R) D:0)*CTJ)08+4+#'B05'()">)RTEDe)67$50G HG SS  + 63*( 3XEOLFDW

'tD] 5 0 5\DQ * : 6iQFKH] - 7KH LPSDFW RI LQWHUVHFWLROBA,FEVEFUL R 0(50-)'8)7-0)7-0" OHTOB)>): 6%
%7:6(2), 75, ) (%" MV (6" =" M(K)%7 ) Co%0-"+(8)="$-8(#)">) F$&#+) @O(HT:QQWWK + 6005( #07 om{_m éj(zxz ##w W0E!E)-0(5078)7:0)7:0"06)(85)-0(1#7'06)">) %(8)

'XDUWp 9pOH] < %HUQDO * %RQLOOD . &XOWXUDOO\ DGD§WiG FRIQLWLYH ERRIYGRYRYKHUD S\ ot b b HQGDWLRQV |
DZ67M/ (8" :M)STLS(#)5F" /"6 (#) (- 8)-(%'#K)'87:6'675)")(:)79"87 : +TX&(578)6/7 (6%7:6)""-) )8 7F/75578) SRV [N BT/ (BSH5)="5-8(H)">) 8 + () F64+ #'94Q)]b N KWWSV  GRL RU.
V(6 =) (8" #7547 -6)="$-8(#)">) #'8'+(#)F64+:"#'94Q) + KWWSV GRL RUJ 4 122363)

[+F120A10
_ RKVRQfO 6KDNH\-5 '"HDQ : 5 6W -RKQ - $ &D)\

(VWUDGD < /R]DQR $ 7DSLD 0 , )HUQIQGH] $ +DUNQHVV $ 6FREWWes dRy 0, 168, B 5L KR Bhoos - 5:75)="5-8(#)">) 7:0)C+(50%4)">) A$7-7"8)
$ 3UDGR * )DPLOLDV FRQ 2UJXOOR 3LORW 6WXG\ RI D )DP Q) .O% YH L, 3;)| W Y}}%?RL RUJ M MDQG
6H[XDO OLQRULW\ <RXWK WR 3UHYHQW 'UXJ 8VH 6H[XDO 5LVN %HKDYLRU DQG '"HSUHVVLYH 6\

BUHYHQWLRQ VFLHQFH WKH RI¢(FLDO MRXUQDO RI WKH 6RFLHW\ IRRKQYRRHSAWLRQ 5HVRADbDOEK UPDWLYH S V\ KRGV K HWHD[X\D DL WEKGD b
, BOF5EH8 ™" /MH1 @J10@A511121X@2gX@1A2gXg) D96R#"+(6" :5)-"/)+": 67%F"/(/K)F5K+ "6, 7/ (FK)/757(/+,1)C%0-'+(8)="$-8(#)">)H-7:"B64+:'(7-4Q)
K + KWWSV GRL RUJ M [
JLVK - 1 .LQJ ODUVKDOO ( & :LOOLDPV 1 ' $SDULFLR ( 0 7UDOND + 0 %RHNHORR % 2
'KDW PRWLYDWHYV FRPPXQLW\ PHQWDO DQG EHKDYLRUDO KHDWWK RUEQ@?&M&Q&W]WHLM@FLS@WB@ 6OIUHGUEQEWU |F
V_ [NAE)+$8/(#)+" " %F 767 +K)/(* = :M5q)C%0-"+(8)="$-8(#)">)H-7:"B64+:'(7-4Q + +DWJHQEXHKOHU 0 3DFKDQNLV - ( ORGHUDWRU\
, 66F56HB"™ " /MH1@I1BQAK" /60008y 1) &7,(9™/(#)6, 7/ (FKO)S*NSSW)* 5)75F7+ (HK)7--7+6"97) (%" :M) [#(+0) (= 8)V (6" : ")57LS (#)%" : **/'6K)
007 ))="$-8(#)">)!"86$#7'89)(85) 14 8 +(#)F64+:"#'94 + KWWSV GRL RUJ
JOYUH] . 5 $EEX . $ +RVVDLQ ) :LOOVC)%07(M@#IEB)ODX - -xﬁﬁ-@é@@iﬁg) J"BESHTB)(BS) 18+ (H)
">)%087(#):0(#7:)(%"89)R(7'8") (5$#761)J#$+'5(7'89)5'6B(-'7'06)>-"%)5">>CBBE6 [ L Y
2021J8hJ@gI21233Ag 1)), BF56H8"")""/MH1011101H2@21)8hJ@gI21233Ag1) /IH 7 3 7HUDQ 0 :bQJ 0 4 /IDWLQ[ VH[XDO PLQRULW
, , G <MY (54" +(:¢)D 9497967 :§2)( - 8)8'5+"'%-""/6)" :)V__[N)+"%%$: '6K))="$-8(#)">)R(7'8c)

)XUPDQ 5 1HJL 1 - ,ZDPRWR . 5RZDQ 6KXNUDIW $ *UDJ formmosonwi® RFED O ZRWEY T GRL RUJ oD W
SUDFWLFH ZLWK /DWLQRV . HA+HE VRNV IRU WRFLB® &8V N HIURL
“/MHLOI10™ QI5=H3gJ2J1hA) THY\ ' *D\ DQG OHVELDQ LGHQWLW\ GHYHORSPHQW $

="$-8(#)">) @$%(8)E0:(1"-)'8)7:0)*"+(#)J81'-"8%6087 + KWWSV GRL

*DUFLD % ®&:0)5010#"B%087)">)()R(7'8")9(4)5087@G HG 5RXWOHGJH "/MHL@IL@16K16" 11Q3@°@Q12hThh

*DUFtD ( +DUG\ 7 +HDOWK HTXLW\ LQYHVWPHQWYV LQ PHQWROKHRGWE EoMyPIWEdLEY RS ERFPIVL g * +ROGHOQ
="/0-"IT)BTOTHFOT :R)="3-8(H)">)FS&H+) @O(HT:)F"#'+4 * KHDOWK HTXLW\ WKURXJK FXOWXUDO F R PXBWH#QREDEIQ)DL QL

*HUHQD & ( D 7KH FRPLQJ RXW HI®HWB)$QFH RI /DWLQR JD\ PHXh + KWWSV GRL RUJ HG VvV
*+0741)D:0)="$-8(#)">)!"870%B"-(-4)*"+'(#)*0-1'+06Q + KWWSV GRL OH\HU , + 3UHMXGLFH VRFLDO VWUHVV DQG PHQWDO

/NH10111AAH1099Q1 " 921160 IQh RSG5 250) 1 1 +TF6S(4)'55875) (:8)/757(/+ ,)79'87:+T)F6A+"H'9+(H)ESHHOT'BQWKh  +

*HUHQD & ( E 1DYLJDWLQJ FXOWXUH DQG VHI%B@LW\ :KDW VR F&EFEHE"Z RHUGN EQAIAQMRMIFIR BIRgN Q R Z
">)J7:8"4)V)ISHT$-(#)N'10-674)'8)*"+(#)."-. Q)bK + KWWSV GRL RUJ ORUDOHV ( 6 &RUELQ *XWLHUUH] ( 1 D0OJ 6 & -
1262131 1hggh) FBK , "M+ (5= THIET )" MKV ' )07 :6)< (OM(E' =M+ S/ (9 7LFT46(6" :5)(- 8)'87:6'6K)

*HUHQD & ( 5RGULJXH] - /DWLQR JD\ PHQ DV\OXP VHHNHU V(BTG +NEKSB >R QWA Q" HKHMDW WK
="$-8(#)">)I7:84)V)I$#7$-(#)N'10-6'74)8)*"+'(#)"-QQW KWWSV GRL RUJ ORUDOHV - *DUFtD ( /ySH] 0 &XOWXUDOO\ UHVSRQ
2Q1221hg31) +£472650) [/"8M" M)o, TIM(F)RTE=T7:): T78)(:8) (++755])="$-8(#)">) 2$#7+$HT$-(#)!"$860#89) (85)

*RQ]JDOH] / 0 3pUH] 5 0 7RUUHV $ &XOWXUDOO\ DI¢UPLQNRPBHBNBIQKHDOMWK LQWHUYHQWLRQV
SV LV INEF FSEE™ -56)4) ' 2+ (#)-/ (%T="10)="$-8(#)">)R(7'8C)F64+:"#'94Q)h ORUDOHY &KLEDV - &RNOH\ JDPLO\ DFFHSWDQFH D

* V__[NAt)':8'9"8$ (BN , 7)/"47)""-)+$#6$/ (A9 (H$75)="$-8(#)">) P$H T +$#7$-(#)!"$860#'89)(85)

*X]PiQ 5 &KiYH] . 5LYHUD / ,QWHUVHFNH QP SAHQWLWLHYV NE@OSBWBIRW KH WD S\

)5, (/78)+$H$/ (1) TLFT/7:+75)" 2 )B/7(8%T :6)"$6+ "% T5)R"$-8(#)">)R(7'8C) F64+:"#"94Q)] OR\FH 6 7KRPSVRQ 6 OHWFDOI 0 9HOD]TXH] 0 $JKEDVK

+

* 5XUDO +LVSDQLF SHUFHSWLRQV RI"R8{)'WDO6H4$HH @WK
A$-6'89Q)bb + KWWSV GRL RUJ
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IDWLRQDO &HQWHU IRU +,9 9LUDO +HSDWSEM-6Y&06I7) DQG 7% 3UHYH@BWQR&AH] % /RSH] $ 7RUUHV 5 /IDQJXDJH DFFHVV D!
6$-10'###(8+0)64670%)Za/E**)5(7()6$%%(-4)V) 7-0856)-0B"-7 1) KWV KKWW'57 (57) 967:6(H), 7(16,)=""10-"/+T)F"#"+ T5)="$-8(#)">) @O0 (#7:)N'6B(-'7'06)/060(-+:)(85)F-(+ 7'+0Q)WY
16/ (2 8)T/797:6"" 1)), BF5EHE6(+051+8+ 1M OHO' T=H+8+#12g ™ 2 1#+8+p12g " 2l pU*LIF8- +
ILYHW 0 $ &DVWLOOR 3DJH / &RQUDG 6 6 $ GLYHUVLW)\ 6D@GE KIQIF OX VLRQHIUBPHZRUNJHV 5 ‘RUNIRUFH GLYHUVL
)%78'+(2)78%+(6™ 1) C+(50%'+) 205'+80 KWWSV GRL RUJ V(B L)/TR/T57 2606 1) 1)%T 26(4), 7(8, )F/""- 755" :5)="$-8(#)">) @0(#7:)N'6B(-'7'06)/060(-+:)(85)
(+%)000000E000061120) F-(+7'+0Q)W" *
1XxH] $ *RQJiOH] 3 7DODYHUD * $ 6DQFKH] -RKQVHQ / B5RHVFEDO@WRYV 'BRYLV 69MQ'DDOHQ 5 $ 7KH DVVRFLDWLRQV RI
SUJXHOOHV : :RPDFN 9 < 2VWURYVN\ 1 : 2MHGD / 3HQHGR )V_[NV:EIBBB/RG: (" §="5,067:6(:), 75, JAJF/ "SFT45°97)' :67/5745": ()(FF/" (+,))="$-8(#)
W, "5%")%(/" (= "5%""7) (= 8) : TM(6"97)+" M2 6" 97XT%"6"" 1 (H)-(+6""/56)0" 8" :M5)-/"%)5, 7)Z'5F (= "+) ">)I"$860#'89)F64-+:"#'94Q) b +
10481 2T (4, ISBRIISBI)" IV (5 15+ 4858/ (- + #(K) 698K = $ 8(#) >)R(7'8(S") 6DQWRV 5 9DOGH] 0 %DUULHUV DQG IDFLOLWDWRU\
F64+"#94Q)L t KWWSV  GRL RUJ "808G , 7)/"47)" )6, T/ (F'S6)+$H6$/ (4% F 767 :+7))="$-8(#)">)RTED)<66$06)'8)!"$860#89Q)
2FDPSR $ & 7KH JD\ VHFRQG JHQHUDWLRQ 6H[XDO LGHQWLW\WIQG IDPLO\ UHODWLRQV RI )LOLSLQR
(:B)V(E': M(K)967 :)="$-8(#)">)J7:8'+)(85)2'9-(7"'8) T$5'06Q)L\ KWWSV GRL RUJ 7DMyQ 0 0 <508774)5010#B%087)">)R(7'8") HYHOBEIB ST/ )4 6"+ .)
@18r10h"11QL1201QVg"3NA) P="07/5'6KK) , BFSGH(S/ (1 6"+ , 7876854121
21°'RQQHOO $ - 6iQFKH] %  *UDQW . ( /DWLQ[ DGROHVFHQWyS WHRYW dRuBC O‘Q’MHWSEHFWBBHLHU 9LOODUUHDO 0
'v(\)/? SV\FKRORJLFDO ZHOO EHLQJ YLD PHQW®BBE®J UHODWLRQDO TXDOLW\ QQ?\/\X/HQbWY R LHZ RI WKH UHODWLRQVKLS EHWZH.
0/60%6$8'74) FEA+:"#" 00, 6EF5HHE"" )" MH1@I1EE2HI+" FI22Ag 1) VS ) G-8T0-6) 8)F64+#'940)] +  KWWSV GRL RUJ
3HUH] 0 6ROLV & 5LYHUD - 7KH SRZHU Rl QDUUDWLYH +RZ5SIREINSR@EDO VWRULHY VKDSH
(B%'S5™5)(:8), /" 2M)' )6, 7)-(+7)"JUSI)/ & (+05)="$-8(#)">)N'10-674) 8) @'9:0-)J58+(7"8Q) 9HOH] % / ORUDGL % ‘H%ODHUH & 'LVFULPLQDWL]
w * (%" =MV (6 - L)STLS ()% - /6" 756)4)5K567% (6'+)/79'7=))D:0)!"$860#'89) F64+:"#"9'6 7TQ)L]
3XEOLF +HDOWK $JH Q FR-"R'T7'S8ON@DEB)D$ 741)2087 (#) @O0(H#7:)">)E#(+.) +
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