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L*/"<'/713&2-6"(8'10&-1&'(-"03&,1'6"(2",3:")/035/"("/5!11(,0/ W2/."/03,3569 "D3:$"
UHPLWWDQFHV IURP PLJUDQW ZRUNHUV FRQWULEXWH XS W
MMOMF"34™/5111(,0/2","1*/"41'21"*(-4"34" 4120(-"6/ (WRRXNR'[I/<&)-10($"VRVMZ9"L*12"
<'3J/012"1%/"2*141"34"5(,<3:/"4'35" 1*/"(8'10&-1&'["2/013"3U/BB4'/5<-365/,19"A, 31"

(23,14 0Y(21"34"63& 1%, 8(8/5/,1","(8'10&-1&/"12"-1 :/."13"<'/4[1,0/"34" 3, W
4('5":3:2")6"1%/"/.&O0(1/."63&1*","D/<(-9"L*I2"<'/4['],0/"-/(.2"13"()(,.3,5/,1"34"
(8'108&-1&'(-"-(,."[E(*(I(,$"+30%*('$"UHIL(-/$"Y&22(1$"(,."_13-1$"VRVRZ9"

FEF+->29+=:+1&(L

AT 1*"-(21"0/,1&'6$" /:"1,,37(113,2"(,."1'(,243'5(113,2"1,"1%/"41/-."34"(8'10&-1&'(-"2621/52"
*(7/")1,":11,/221.9"AB'10&-1&'(-",1/,2!1410(113,$":*10%"12"(-23"&2/.", 1/'0*(,8/()-6": 1 1*"1%/"

WHUP pFURS QUWNOQWUDFHDGVERFN WR WKH V GXULQJ WKF
A810&-1&'(-"1,1/,21410(113,"12"(0*1/7/.")6",0'/(2!,8"-()3'$"0(<!1(-"(,."31*/"1,<&12","1*/"
(8'10&-1&'(-"2621/5"/2&-11,8","(,",01/(2/"1,"1%/"381<&1"</"&,11"(/("34"(8"10&-1&'(-"

<'3. &0113,"[U('2:/--$"MNNDZ9"%I#"12"(,"/G (5<-/"34"0'3<"1,1/,21410(1!3,"<'(0110/"1,"1*/"03,1/G 1"
34"10/"0&-117(113,9"%I#":(2"./7/-3</."),"E(.(8(20(")6" ("B'/,0*"(8'3,35!21"Y/, 1"=/"
C(&-(,i","1*/"/(-6"MNOR29"%#"12"(," ($IB3-38!0(-"5/1*3.3-386"13"1,0'/(2/"1"
<'3.&0117116"34"1"18(1/."10/9"L*/"<'3.&0117116"12"1,0'/(2/.")6"0*(,8!,8"1*/"5(,(8/5/,1"34"
[(1/$"231-$"<-(,128"(,.", &1'1/,12"[%I#"#, 1/',(1!3,(-"D/1:3"(,."l/23& 0/2" U/, 1/'$"VRMPZ9"
@(210(--6$"%I#"5(,(8/5/,1"<'(0110/2"1,0-&./"[1Z"/(-6"1'(,2<-(,1(1!334"63&,8"[-/22"1*(,"MP"
(62Z10/"2/].-1,82$"[11Z"21,8-1"(,.":1.J-6"2<(01."<-(,1(1!3,"34"2//.-1,82$"*/,0/"/.&0!,8"
<-(,1"./,2116$"[MZ"5(!,1/,(,0/"34"231-"1,"(,"(/'3)10"21(1/$","235/",21(,0/2"/7/,",0-&.1,8"
J6"<*(2/2"43™235/".(62$"/,0/"2(7!,8"("2&)20,1)(-"(53&,1"34":(1/'$"[1 72" 18&-(1!,8":/1."
03,1'3-"11%"("31('6"/1.I"[</A()-6Z"13"(/'(L/"1*/"231-"1 21/(."34":/]."28<<'[2213,"3"&2/"
34"+/)101./2€"[7Z"&2(8/"34"3'8(,10"4/'11-\'2"2&0*"(2"035<321$"5(,&'/$"8'//,"5(,&/"/10"[=/"
C(&-('I"MNN e"=/"C(& li"VRR $"(2"0!1/."1 "F<'/16$"VRMQZ9"L*/"43&,.(113,"34" % l#"12")(2]."
3,"1%/"<-(,1"<*6213-3810(-"1*/3'6"3,"11--/',8")6"2(<(,/2/"10/"20/,1121"+(1(6(5(9"L*12"



03,0/<1"34"1!--/,8"03,2!1212"34"5(,(8/5/,1"<'(01'0/2"1*(1"0'/(1/"03,.1113,2"1*(1"(--3:""10/"
<-(,12"13"(0*1/7/'4&--"1,*1,1"8'3:1*"(2":/--"(2"1*/"<'3.&01!3,"<31/,1!(-"[F<'/16$"VRMQZ9

A4L/™)1,8",1'3.&01."1,"1*/"A,8-3<*3,/"201/,11410™:3'-. $"112"61/-.":(2"/<3'1/."13",0'/(2/$"
)6"2(7!,8"/238'0/2"215&-1(,/3&2-6€":(1/'$" &1'1/,1$"</21101./2"[@ (‘| 2BRRVe"+35($"VRRVe"
A,1*34/'$"VRRTe"%(16(,((6(,($"VRRTe"+()"$VRRQe"%(13$"VRRQS$"(2"011/." "F<'/16$"VRRQZ9"
L*/,$"(41/™112"2&00/22"1*12"<'(0110/":(2",1'3.&01."1,"A21($"A410($"(,."%3&1*" A5/ 10(9"#1"12"
0&"/,1-6"<'(0110/."1,"37/"PR"03&, 1'/29"KI1*"112'(@K3,"('3&,." 1*/":3'-.$"11"*(2" (12/." ("

J)(LI"3," 14" [4410117/,/22"34"1%/"03,7/,113,(-""10/"0&-117(1!3,"5/1*3."[L*(:&'$"VRMRZ9"#,""
'2/('0*"03,.&01/."13"21&.6"1*/"/03-3810(-"(,."/03,35!0")/,/4112"34"%|#" 43" 433."2/0&'1 16"(,."
'238'0/"03,2/'7(113,","L( 5!-"D(.&"[#,.1(Z"11"/2&-1/.","1,0'/(2/."10/"<'3.80113,")6"(,"
(7/'(8/"34"VQ"</'0/,1"](,."53'/Z9"KI1*"1*/"1,0'/(2/","10/"<'3.&01!3,$"11"(-23"03,1)&1/."13"
2(71,8"&<"13"TR"</'0/,1":(1/"1*3&8*"1*/"<'30/22"34"(-1/",(1/".'6!,8"(,.":/11!,8"2621/52"
[@((*$VRMRZ9

=/2<11/"1*/"1/0% 10(-"5/'112"(,."03,0"/1/"/28&-12"1*(1"*18*-18%12"1*/"<31/, 11(-2"34" %l #$"1 1"12"
0-(I5/."1*(1"1¥12"<'(0110/"12"(-23"/-/7(,1"(2"("230!(-"<*/,35/,3,9" @&1"53'/"/5<!"1O(-"
I7.1,00"2"IX&/."13"&, /'21(,."112"&<1(}/"(,."4&,0113,!,8"(2"( ,"(8'10&-1&'(-"<'(01!0/"
[@/'*3&1"h"_-37/'$"VRMMZ9"L*/"<'(0110/"34"%I#"12" 31"3,-6"-15!1/."13"*3:"11":3,,2"(,."112"
'28&-12"3,"10/"0'3<2")&1"13"(":1./"'</'2</0117/"34"2301(-".6,(5102$"43" /G (5<-/$"-()3"
(7(1-01-116$"032128$")/,/4101('1/2$"<3-101/2"/1087[ $"VRMT Z9

FEH+1&(+=8+*5724

L*/"1'1(-2"34"%I#"L,"DI<(-":/'1", 111 (1/.","MNNO")6"("837/",5/,1"(8'3,35!21"(1"1*/"
+*&5(-1("1/2/(0*"B('5"1,"03--()3'(1!3,":11*"1*/"FU%AH#=$"U1%>"<'38'(59"E321"34"1*/2/"
1(-6"1'1(-2")/8(,"(1"211/2" /(" +(1*5(,.&" (. "1&<(, /41" 121101 [%l#"#, 1/, (113,(-"D/  1:3""
(,."1/23&'0/2"U/,1/'$"VRMPZ9"#,"VRRM$"U#EECL"(,."ALA"21("1/.":3";1,8":11*"%#"5/1*3.2"
1,"235/" 121'1012"-L/"+(1*5(,.&$"(,."|&<(,./*19"=/2<11/" 1%/ 111(1!13,"34"%I#","D/<(-$"
'28-12"(1"+*&5(-1(""/2/(0*"21 (113", "+(1*5(,.&"://",31"/,03&'(8!,8" (1" 1*/"/,."34"1*/"
<'3J/019"Y3:/7/'$","VRRNRR $"&, /" ("=B#="4&,./."<'33/01"1,"L/'(1"/8!3,"34"D/<(-$"10/"
<-(,1(1!3,"&2!,8"%I#":(2"0("1/."3&1" "E3'(,8".121'101$":*10*"41 (--6"8/,/'(1/."/,03&(8!,8"
'[2&-129"L*/"28-12"4'35"1%/2/"1')(-2"/,03&(8/."1*/5(2"13"03,1!,&/"1/211,8"%I#"1,"1%/"4}/- "
[Yol#"#, 1/, (113,(-"D/1:3;"(,."/23&'0/2"U/,1/'$"VRMPe"F<'/16$"VRRQZ9"B'35"VRR "3,:(".2$"



122/51,(113,"34"%l#"<'(0110/2":(2"0("/."3&1")(2/."3," 1*/"[7(-&(1!3,"34"1*/"'[2&-12"1,"1*["211]"
34"E3'(,8")6"1*/"=121'101"8'I0&-1&'/"=/7/-3<5/,1""4410/9"

L*/"1, 73-7/5/,1"34"1*/"=121"101"A8'10&-1&'(-"=/7/-3<5/,1"M410/"],"VRR "[2&-1/."], "%l #"
8(!,!,8"535/,1&5"1,"D/<(-9"L*/"/7(-&(1!3,"34"%I#")/8(,":11*"3,/"1'(-"34"3,-6"MRR"S","
VRR$"(,.")6"VRRPS$"1*/" &5)/"34"%I#"4('5/"2B3'(,8".121'101"/(0*/."M$TRR": 1" % |#"
61/-."(7/(8/"34"Q9 "1g*("035<(/."13"1*/" OM"1g*("6!/-.2" /' 7/."4'35"03,7/,1!3,(-"4(’5!,8"
[+4(;($"=H11(-$">(,./6$"F<'/16$"h"F<*344$"VRINER 1*/" /53,21'(1!3,2"(,."1')(-2" 21 (‘1/."
8/,/'(11,8"<321117/"[2&-12"*10"-/."13"1*/"1 73-7/5/,1"34"31*/"'837/",5/,1(-"(8/,0/2"2&0*"
(2"1%/"=/<('15/,1"34"AB'10&-1&/$"=/<("15/,1"34"#"18(1!13,"(,."1*/">37/'16"A--/7!(113,"B&,.$"
D_~"28&0%"(2"1%/']5/'8/,06"(,."l/*()!-11(1!13,"U33".1,(1!3,"F,11"34"1*/"FD"B33."(,."
A8'10&-1&'/"N8(,\( 1!3,"[IUFg"BANZ"21('1/."8/111,8"1,73-7/.":11%"%I#".122/5! (1!3,"
[+*(;("/19"A-$"VRVMZ9"

65, DV DQ LQQRYDWLRQ IRU IDUPHUYJV HPSRZHUPHQW DQ
2K;=DC49@;5
J)DUPHUTV VXEMHFWLYH SUHIHUHQFHV Rl QHZ.RUYLFXOWXUD
)H(713'9"#1"-/(.2"13"(00&5&-(1!3,"34";,3:-/.8/"(,."(.J&215/,1"34"<'/-I5! ('6"</'0/<1!3,2"
1,4-&/,01,8"1%/1"(1111&./"13:(".2"(.3<1!,8"(" /:"5/1*3."3"("1/0*,3-386"[E/1I/'$"U(L(0&1(,$"
AJ(61$"%!-/241$"(,."DY&:/, *&12$"VRMPZ9"L*//43'/$"1*/"; 381"(,."</'0/<113,"34"1*/"
A(5/'2"1%(1",4-&/,0/"1*/"./01213,"43"(.3<113,"34",, 37(113,2"2&0*"(2"%I#" (", 1, 210"
4(013'29"K*/' (2" 1*/"IG 1/ (-"1,7'3,5/,1"(,."1%/"21'&01&'(-"0*('(01/121102"(/"1*/"/G1'1, 210"
IDFWRUV WKDW LQIOXH QF(<W,K'H,37(L13, EIL TV (-SHVRMPIR Q
L*&2$"11"12"15<3'1(, 1" 1*(1"1*/"4('5/'2"(/",03&'(8/."13"<("110!<(1/"!,"43'5&-(1!,8"<'(0110(-"
1(62"13"8'3:"0'3<2","("2&21(!, ()-/":(69"%I#"5(6"<'371./"(".6,(5!0", 1/'(0113,")/1:/1,"
A(5128$"2/(0%'2$"(,."1" (1,/'2$"/(0*"*(71,8"(".1211,01"3-/"13"03,1'")&1/":11*"; 3:-/.8/"
0(113,"(,.",,37(113,"[E12*($"K*111/,$"+/1/-(('$"h"%(-3;*/$"VRRQZ9

#,"1%/"03,1/G1"34"./7/-3<!,8"03&,1'/2$"5!--13,2"34"25(--*3-./""10/"4('5/'2"IG</'/,0/"("*&8]"
8(<")/L:/,"1*1"<31/,11( -"(,."(01&(-"4(’5"6Y/-."[>(<(./5/1'13&"/1"(-9$"VRRRe"%133<"h"
+(22(5$"VRRPe"E0=3,(-."/1"(-9$"VRRQS$"(2"011/."! "E12* ("/1"(-9%VRROEI, 1/G 1$" % | #"
344/2"("2/1"34"5(,(8/5/,1"<'(0110/2"1*(1"4('5/'2"0(,"/7(-&(1/"(,."1*/,"(.3<1"13"5//1"1*/""
UX&L/SI,  12")(2/."3,"1%/I"-30(-"03,.1113,2"1,"03,1'(21"13"(.3<11,8"235/"<'/./41,/."2/1"34"
<'(0110/29"@(2!0(--6$"1*12"5/1*3." /</,.2"-/22"3,"IG1/" (-"4(013'2"(,."12" /<], ./, 1"3,"4('5/'2"
(OX&!'1,8";,3:-/.8/"(,."&2!,8"1*(1";,3:-/.8/"13")/035/"/G</'12"(1"8'3:,8"/(-1  *6"0'3<2"

Pl



[F<'/16$"VRRQZ9"Y3:/7/'$"(2"%I#"12")(210(--6"(":3";"&,./"'<'38'/22$"1*12"03,0/<1"*(2", 3:"
Y1, IG, 1" 13:(.2" 314/ 0'3< 2" [F<*344"h"+(22(5$"VRROZ9

FEM+1&(A+%:+2B27929=68+96+D4=N295+D>28K5

A ['34"1%/")188/21"0%(-/,8/2"34" 1*/"4&1&'/"12" 13", ANA33."<'3.80113,")6"&2!,8"-/22": (1/'9"
DR"</'0/,1"34"4'/2%:(1/™1,"1%/":3"- "12"&2/.")6"0'3<2"(,."-17/2130;"8/,/'(--6$"(,."&<"13"NP"
</'0/,1™,"./7/-3<1,8"03&,1'/29">(..6"(-3,/"03,1')&1/2"13"03,2&5!,8"QR"</'0/,1"34"11"
[A,./($"VRMOZO"L*/'/43'/$"0%(,8/2"1*/"0&."/,1"0'3<<!,8"1/0* 1X&/2" IX&!'["155/.(1/"
(11/,113,")(21."3," 15" (1("1'(./ \@442")/1://,"10/"6!/-.$":(1/"'5(,(8/5/,1"(,."8'/I *3&2/"
8(2"/512213,29"#1"2"/2115(1/."1*(1")6"VRNR$"1*/"8-3)(-"0(-3'10"<'3.&01!3,"4'35"5(1/$"236)/(,$"
LSO 1= 3<) 6 AVTH (2" ("/2&-1"34"0-15(1/"0%(,8/"[]--1311$"=/'6,8%"Ej--/'$"
B/-/'$"+3\5(,,$"_/'1/,$"h"]!2,/'$"VRMTZ"14" 3"(0113,2"12"1(;/,9"110/")/! 8" 1*/"5321"
15<3'1(,1"21(<-/"0'3<"34"D/<(-$"2&<<-1/2"()3&1"TRF"34"1*/"433."0(-3"/"1, 1(;/"!,"DI<(-$"(,."
03,11)&1/2"13" /(-6"VRF"34"1*/"(8'10&-1&'(-"8'322".35/2110"<'3.&019"#1"(-23"03,1')&1/2"()3&1"
bf'13"1%/"37/(--"_=>"34"D/<(-"[E3A=$"VRMPZ9

A2"("/2&-1"34"0-15(1/"0*(,8/$"10/" (SWBD3-386"12"+18%-6"7&-,/'()-19"Y 3:/7/'$"4('5/'2" (/"
&, G(I"03&1"0-15(1/"0*( ,8/"(,."112"15<(01"3,"10/"<'3.&01!3,9"%63$" 1*/'/"12"(" /]."43"
0-15(1/"/21-1/,1"(.(<1(1!3,"21'(1/81/2"1*(1"(/")(2/."3,"-30(-"03,1/G1"[_(*(1'(J$"?*($"h"%! 8*$"

)RU H[DPSOH D UHGXFWLRQ RI &+y HPLVVLRQ KDV EHH
%I#LQ 1HSDO 7KH HPLVVLRQ RI PHWKDQH &+y ZDV PHDVXUF
4'35"41/-.2"&21,8"03,7/,113,(-"4('’5!,8"2621/5"(,."2621/5"34"10/"1,1/,21410(1!3,"5/1*3.2"34"
&<-(,."9/9$"@('1"(,."-3:-(,."19/9%" +*/19" A" ("2&-1"34" 1*/"035< ( (11 7/" L &*BY%12621/5"

1.&0/. "&+y HPLVVLRQ E\ IRXU WLPHV FRPSDUHG WR WKH FRQY|
03,1')&11,8"13"0-15(1/"0*(,8/"5! 118(113,"[961#"#,1/', (113,(-"D/1:3";"(,."1/23&'0/2"U/, 1/'$"
VRMPZ9"

FEO+.6<5;8N58924+(8=9=29=<5:A

FEOE@+&=D5+&5:52;D2MR;6K

L*/"D(113,(-"I'0/"1/2/('0*">'38'(5"[DII>Z":(2"/21()-12*/.","MNbV"&,./"1*/"=/<('15/,1"
34"A8'10&-1&'"[=3AZ9"#,"?&-6"MNNPgNQ$"Y(".!,(1*"4('5":(2"*(,./."37/"13"D/<(-"
A8'10&-1&'(-"1/2/('0*"U3&,0!-"[DAIUZ9"L*/"5122!13,"34"DI1>"12"13"03,1')&1/"13"<37/'16
'1.&0113,"(,."433."2/0&'116"1*'3&8*"1,0'/(2/."<'3.&01!7!16"(,."<'3.&01!3,"34™10/"1," ("



28&21(1,()-/":(69"L3"(0*1/7/"1*12"512213 "DII>":3":2"3," /7/-3<!,8"+18*"61/-.| 8"(,."21'/22"
13-/'(,1™10/"7 (/112" (,."2&21 (), ()-/"<'3.&01!3,"1/0*,3-38!/2"1,"D/<(-'IDAI U$"VRMBZ9"

FEOEF+/5K2+&=D5+P;6BCD9=68+P;6K;2N+Q/&PPR+=8+*5724+
+

A51."8'3:1,8"03,0/","34"1*/"15<3'1"2&'8/"34™10/","D/<(-$"_37/',5/,1"34"D/<(-$"1*3&8*"
112"<3-106"k'38'(5"(,.")&.8/1"2<//0*"43" 4120(-"6/("VRMPgMQS$"-(&,0*/."("2</0}(-"<'38'(5"
3,"10/","DI< (=" 11" 1+/"5(1,"(15"34"15<3'1"2&)2111&1!3,9"L*/"<'38'(5$", (5/."(2"E/8("1!0/"
>'3.80113,">'38'(5"[@"T*(L1("=*(,"F1<(.(,"+('6(;'(52%$"-1.")6"U'3<"=/7/-3<5/,1"
=1'/013'(1/"34"=/<("15/,1"34"A8'10&-1&'/" &', 8"1*/"41'21"<*(2/$":/'/"-(&,0%/." "M ".121'1012"
34"417/"0-&21/'2" (5/-6€"P*(<($"E3'(,8"(,."%&, 2(1"&, ./"|(21/,"0-&21/'$" % (-(1$" @ ('("(,."
>(2("&, /U, 1'(-"0-821/' S 1&<(, /41"(,."+(<)-7(21&"&, "K[21/',"0-&21/'S "=(,8%"@(,;/"

G @CIB(&IUE). WU21"0-&21/"(,H(-(-1(,.+(,0*(<&™&, J"B(  W21"0-&21/9"L*/"
EI>>"430&2/."3,"1:3"035<3,/,12H1,0'/(2!,8"<'3.&0117116"34"5(1,"2/(23,"10/"(,."
1,0'(21,8"(/("(,."<'3.&0117116"34"2<",8"2/(23,"10/"[=3A$"VRMPZ9"

FEGE%K;=DC49C;24+7?5;:?5D9=<5+?428+PU@MIRESSM

L*/"A8'10&-1&'(-">/"2</0L17/">-(,"*(.")/1," J7/-3</.")6"1*/"837 /" 5/,1"34"D/<(-"13"3)1(!,"
/03,3510"./7/-3<5/,1$"<37/'16"/.&0113,$"(,."433."2/0&'116"1*'3&8*"(8'10&-1&'(-"
[71-3<5/,19"L*/":/6"(2</01"34" A>>"1213"(00/-/'(1/"(8'10&-1&'(-"8'3: 1*"1*'3&8*"1,0'/(2/."
(8'10&-1&'(-"<'3.&01!3,$"<37/'16"(--/7!(1!3,"1*3&8*"/5<-365/,1"3<<3'1&,111/2" " 1*/"
(8'10&-1&'(-"2/013'$"1'(,243'5!,8"D/<(-"4'35"2&)2!21/,0/"(8'10&-1&'/"13"0355/'0!(-"
(8'10&-1&'/$"(8'10&-1&'(-"./7/-3<51"43"37/(--"/03,3510"1'(,243'5(1!3,"(,."433."2/0&"116"
17388*3&1"DI<(-"(,."13" /7/-3<"21'(1/81/2$"<~(,2"(,."<'38'(52"13"<'/<('/"DI<(-"43"4&1&'I"
433."/.2"'[ A>>$"MNNPZ9"

#>2795:+HA+/59>68B:
HE@+&5:52;D>+15=K8

A"I2/(0" [218,"12" 1%/")-&/<, 1"1*(1"03,1(1,2"1*/"1'(,243'5(1!3,"34" 1*/"[2/('0*"X&/2113,"
1,13"(":35()-/"(,."-3810(-"4'(5/:3";"34"21'(1/81/2"(,."5/1*3.2"13"/, 2&'/"144/011 7/"(,."
2621/5(110"(,2:/'2"13"1*/2/"[2/(0*"X&/2113,2"[@'65(,$"VRMQZ9"U*332081mEL 1 (1/8!/2"
(,."5/1*3.2"13"03,.&01"/2/(0*"12"0-32/-6"03,,/01/."13"*3:" 1%/ [2/(0*"X &/2113,2"*(7/"



YI,"J71-3<1.9"L3"<&1"11","31%/™:3". 28" /2/('0*"./218,"03,,/012"1%/"3)J/0117/2"34"("21&..6"
13"("2&!11()-/"5/1*3."34" (1("03--/01!3,$"5/(2&'/5/,1"34L($"(,."*3:"1*/6"("(,(-6V/.9

L*/"/2/('0%" [218,"&2/."), " 112" [2/(0*"12" X &(-11(117/"," (1&'/9"K&(-11(L17/"/2/(0*"12" ("
16</"34"/2/('0*"03,.801/."13"&, ./'21(,."1*/"<'30/22")6":10*"/7/,12"(,."(01!3,2"1 (;/"<-(0/9"
A-1+388*$"1*12".3/2" 31"5/(," 1*(1'(X&(1!7/"/2/(0*"12"&,03,0/,/."()3&1"1*/"3&1035/29"

A J'5(I3"21'1,81%" 34" X&(-11(L17/"/2/('0*"12"&, ['21(,.1,8"1*/"<'30/22"-/(.,8"13"1*/"
3&1035/29">'30/22/2"1*(1"IG</5/,1(-"(,."2&'7/6" /2/('0*"341/,"4(1-2"13"./ 1146"[E(G:/--$"
VRMVES/$"X&(, 11T/ (1("),0-&./2"0-32/. W./.",43'5(113,$"8(1*/'/."1*'3&8*"(1!,8"
20(-/2$"0/0;-1212$"X&/2113, (128" /109" */' /" 1%/2/" (1("(/"21(112110(--6"(, (-6V.$"X&(-1 1 (11 7/"
(1("03,21212"34"34N./." 43'5(113,":*I0*"12"8(1*/'/."1*'3&8*"], 1/'71/:2$"430&2"8'3&<"
12082213,2$"(,."3)2/'7(113,29"L*/"(,(-6212"34"X&(-11(1!7/".(1("12"03,.&01/.")6"(,(-6\!, 8"
:3'.2$"1/G12$"(,.")/*(713'2"(,."4&'1*/" (00&5&-(1!,8"1*/5"1, 13"0(1/83'1/2$"(,."./7/-3<!,8"
<(11/,2"(,(-6\1,8".17/'2/"./(2"(,."1*/3'/2"  [+'3--"h"D/1$"VRRNZ9

HEF+19¢R:;52+28B+:599=8K

0%!,0/"1*12"21&.6"12"<'I5('1-6")(2/."3,"2/03,.('6".(1($"1*/".(1("03--/01!3,"211/$"(,."2/11!,8"
0(,,31")/"121()-12*1.9"Y 3:/7/'$"1+12™[2/(0*"*(2"430&2/."3,"1+/"-11/'(1&'["3, "% #"4'35"
DI<(-"(,."1*/"IG</'12"*3"(7/")/1,"/,8(8/.",".122/5), (11,8",3:-/.8/"(,."<'(0110/"34"
%l#"1,"D/<(-9

HEH+12N7?4+=8K

06(5<-1,8".3/2",31"3,-6"-I15!1"1*/"2(5<-1,8"34"</3<-/")&1"(-23"(<<-1/2"1,"1*/"0(2/"34".30&5/,12"
[@'65(,$"VRMQZO"L*/"&,11"34"(,(-6212"43" 1%/"/2/(0*"12"1*/"('114(012"[.30&5/,12$"/2/('0*"
<(</'2$"/<3'12$"20%3-(-6"("110-/2Z"*(7),8".1/01"/4]'1,0/"13"1*/"[2/(0*'X &/2113,29

L*/"<'/ WAL,/ 0-&2!13,"0'11/1("43"("2(5<-1,8"34".30&5/,12","1*12"21&.6":(2"13"41-1/"
(7(1-0-/"('114(012"3,"1%/") (212" 34" 1*/1""[-/7(,0/" 13" %I #"IG</'}/,0/2"1,"DI<(-9"#(TV 2" /'["
1,3&8*"('114(012™/'/", 31" (7(1-()-/".&/"13"0/ 1 (1,"- 1511 (113, 2" [/-(3'(1/.", " 1%/ [2</0 11 7"
2/0113,Z$"("114(012"/'".[17/."4'35"2151-("2/11!,82"2&0%"(2"IG<//,0/2"34"%I#"," /7/-3<!,8"
(113,2"(,."%I#"(.3<113,"0(2/2","#,.1(9"



L*3&8*'<&'<R17/"2(5<-1,88"/G</'12"3,"%l#","DI<(-":/'/".1, 1141/.9"L3")/"53'["2</01410$"
3<<3'1&,12110"2(5<-1,8"(2"03,.801/."13"8(1*/"1,43'5(113,"4'35"1*/";/6", 43'5(,129"
n<<3'1&,12110"2(5<-1,8"/,1(1-2"1*/"0(<! 1(-I\(1!3,"34"3<<3'1&,!11/2"13"03--/01".(1("4'35"0/' 1,
1,43'5(,12$"*32/",43'5(113,"(,."IG</L12/"<'3TVI" (L("/-17(, 1" 13" 1*/"[2/(0*"X&/2113,"
[@'65(,$"VRMQZ9"U3,1(012"://")&!-1"4'35"1%/"1('8/1"<3<&-(1!3,"34"/G</'12"(,."1*/"3,/2"
(T(1-0-1"(,.":1--1,8 13 2% ([ 1™ 3:-1.8/"(, MIG</,0/2"133,"<(1","1L  */"21&.6"(2":/6"
1,43'5(,129"

L*/" &5)/"34"2(5<-1,8"&,112"43" 1*/"<'I5('6".(1("03--/01!3,"12"1:39"L:3"/G</'12","1*/"4/-."
34"%1#" (5/-6"='9"1(J/,./("F</16"(,."E'Q"I(5"+*(.;(9"='9"1(J/,. ("12"1¥/"=171213,"
U*1/4$"B33."2/0&116"(,."(8')&2!,/22">'353113,"£71213,"(1"E!,121'6"34"C(,."E(,(8/5/,1$"
*3"%(2")/1,"/,8(81."(2"IG1/,2!13,"34410/™1,73-71,8"%I#"21, 0/"VRR 9"E'9"|(5"+*(.;($":*3"
*(MI1,"3%1,8"(2"("<-(,1"201/,1121"(1"D(1!13,(-" A8'0&-1&'(-"1/2/('0*"U3&,0!-B=(1("
03,0/,1,8" 1*".&5)/"34"2(5<-1,8"&,112"432/03,.('6".(1("03--/01!3,"03&-.",31")/"/03"./."
)I0(&2/"(":1./"(,8/"34".30&5/,12":/'"[7/:/.9"

HEW+1292+D644%D9=68

¥/ (L("X&Y L. 43" 112" 2/(0*"/'"IG1'(01/."1+'3&8*"2/03,.('6"23&/0/2"(2":/--"(2"4'35"
<'15('6"23&'0/29">"15('6"23&'0/2"34".(101,")/"./20")/."(2"3'181,(-".(1("23&'0/28"*/'/"1*/"
(L("12"03--/01/.")6" 1%/ 12/(0*/" 13" 2&11"*12g*/""2</01410"<&'<32/"34" 1*/"21&.69"L*/"<'I5('6"
238'0/2"43"1%/"21&.6" " 1*/"IG</12":*3": /" 1/'71/:/.9"%/03,.('6"23&'0/2"34" (1 (":/'I"
30&5/,12"1*(1"¢.",31")//,"<'3.&0/.")6" 1*/"/2/(0*/'$")&1"1*/"430&2"34" 1*/" 30&5/,12"
03,1')&1/2"13"<'371.1,8"/-/7(,1".(1("/X&"/."13"03,.&01"1*/"/2/(0*"[@'65(,$"VRMOZ9

L*/"4&,.(5/,1(-"23&'0/"34" (1("/X&Y/."43™1¥12"/2/(0*":(2"/G1'(01/."4'35" 1*/" % |#"
#,1/',(113,(-"D/1:35"(,."I/2/(0*"Ul, 119" L*"% 4" #, 1/, (113,(-"D/1:3"(,."l/2/(0*"

U/ L/ 121 ()-1241."(1"U3' --"F,17/'2116" "VRMR"1,"/2<3,2/"13" 1%/, 0'/(2!,8"
15<3'1(,0/"34"1*/"%I#"'03,1(1,1,8"("-('8/", &5)/""34"<&)-12*/."-11/'(1&'/2"3, "Yo  #'[%6l#"
#,1/',(113, (-"D/1:3"(,."1/23&'0/2"U/,1/'$"VRMOZ9"E3/37/'$"<&)-12%/."<"1, 1/."23&'0/2$"
)33;28$"J3&",(-2$" /:2<(</"(110-/2$":/)211/2$"&,<&)-12*/."/03'.2$"837/',5/,1"/03'.2$"
<3'12"<&)-12*/."6"), 1/, (113,(-"3'8(,\(1!3,2"/-(1/."13" %6 I#":/["2/(0*]."13&8*"7(13  &2"
3,-1,/"<-(143'52"(,."<&'<32/-6"0%32/,"13"03--/01"/-/7(,1".(1("/X&!'."13"03,.&01"1*12"
Y2/(0*Q" "



ALLITI8&L I (21821 (2" ("133-"13"03--/01"<'I5('6".(1("4'35"1¥/":/6"),43'5(,12"19/9$" 1 /"
IG<["12","1%/"4Y/-."34 % 14"/, 8(8/."),"DI<(-9"A"2/NRL' &1&')." 1/'7I/:"./218,":(2"

433K LR 21 (CO* (. ("-121"34"2</01410"X&/2113,2"13") /" (..'/22/."13"8/1"(,2:/'2"
13"1%/"[2/(0*"X&/2113,29"Y 3:/7/'$" 1%/", 43'5(, 12"*(."("-//:(6"1,"1*/"<'30/22"34""/<-6,8"13"
1%/2/"X&/2113,29" %N ' &01&'."1, 1/ Th2":/'["0*32/,")/0(&2/"1*/"X &/2113,2"0(,,31"(-:(62"
)"A3--3:).(2 << (LM, M, AT B&L IS (LK 21 (0*/O(,"<10;"&<"3," 13<102" 1 (1"
035/"&<".&'1,8"1*/", 1/'7!/:"13"8/1")/11/"1,43'5(1!13,"()3&1"1*/"13<10"1*(1", 1/'/212"1%/5"1,"
Y-(113,"13"1%/21&.69"L*/"1, 1/71/:"<'30/22"12" X &I 1/"4-IG1)-/"), " 1*/" 248N ' &01&'/."1 1/ 7V/:9"

A 113, (--6$"11"(-23"/-<2" 13" 5 (/" 1*/" 2/ (0X/" &, J'21(,."*3:"1*/"L 1/ TV ["< [0/ 7/2"
0/'1(1,"122&/28$" (1" 1*/6" 41, ."5<3'1(,1"(,."*3:"1*/6"/G<-(!,"1*/"300&"/,0/"(,."<( 11/,"34"
O/'1(1,"/7/,12$"<(11/",2"34")/*(713"[@'65(,$"VRMQZS" *I0*"1 "1*12"21&.6":(2"7/'6" /0/22('6"
13".3"239"@/0(&2/$"11"/-</."1*/"[2/('0*/"8/1"(")/11/"&, ./ 21(,.!,8"34"1*/"03,1/G1"34" 1*/"
IDUPHUV IURP WKH DJULFXOWXUDG"HIWH/BBLRQ RIILFHUVY S
122/51,(11,8":,3:-/.8/"(,."<'(0110/"34"%|#"1,"D/<(-"43" X &I1/" ("</"13."34"115/9 ™

HEM+%824%/:=:

L3"03,.&01"1%/"(,(-6212"34"X&(-11(117/".(1($"1*/5(110"(,(-62!2":(2"03,.&01/.9"L*/5(110"
(,(-6212"12"1%/"5321"03553,"5/1*3."34)3,.8011,8"(,(-62!12"43" X&(-11 (11 7/".(1(4"L*/5/2"

5/(,1,8"(,."03,1/G1"1*3&8*"1*/".(1(9"K*!-/"03,.&011,8"1*/5(110"(,(-6212$"11"12"/22/,1)(-"13"
Y4-101"3," 1" [2/(0*"X&I2113,2":*1-/ (.1, 8"1%/" 30&5/,12"13"8/,/'(1/"03./29"L*/2/"03./2"
03,1')&1/"13"/21()-12%"-1,:"(,."03, 11, &I L1/2" 111 "1+ (1("1*&2"1*/5/2" (/" ./, 1141/."
[@'65(,$"VRMQZ9"

BI'21"4308&2!,8"3,"1%/"/2/('0*"X&/2113,29V03.1 8" (2".3,/"03,2!12 11,8"34"<Y¥3./2"1%(1"
5(6")/"1./,1141/." "1%/" 30&5/,12"(,."1'(,20'1<12"3)1(1,/."1*3&8*"2/03,.(6"(,."<'|5('6"
(1("03--/0113,"/2</0117/-69"B&'1*/'$"(41/"03,1!,&3&2"/(.1,8"(,. V(. 8"03./2":/'["
1./,1141/."(,."1*3&8*"03,11,83&2")'(!,213'5!,8$"03./ 2":/'["0-(22!41/."1,13"5&-11<-/"
0(1/83'1/2"-/(.1,8"13"1*/"43'5&-(113,"34"1*/5/29™"

HEO+$=N=929=68:+28B+59>=D24+D68:=B5;29=68:

%35/"34"1*/"-1511(113,2"34"X&(-11(117/"/2/('0*"12" 1*(1"X&(-!1(2!7/"/2/('0*"0(,"235/1!5/2")/"
133"2&)J/01!7/9"%&)J/01!7/","V2H WKDW WKH UHVHDUFK ILQGLQJV PRVW
MR



71:2"(,."&,.I'21(,.1,8"/8(".!1,8"1*/"03,1/G1"34"1*/"/2/('0*"[@'65(,$"VRMQZ9"B&'1*/'53'/$"
TXDOLWDWLYH UHVHDUFK ZKHUH ILQGLQJY DUH RIWHQ GUL"®
12"(-5321"15<32!)-/"13"/<-10(1/"(2"1*/"'[2/('0*"12"341/," &,21'&01&')."(,.""[-1(,1"&<3,"1*/"
UHVHDUFKHUYfV LQJHQXLW\ %U\PDQ

96/03,.('6".(1("23&'0/"(2"1*/".(1("23&0/".3/2"(7/"112"3:,"."(:)(0:29"=/2<11/")/1,8"115/"
(,."0321\MI4/0117/$"1*/"2/03,.('6"23&'0/2"(/BL/,"0-(15/."13")/035/"3)23-/1/")/0(&2/"1*/"
(L((7(-0-1"518%1",31"2/'7/" 13" 4&-41--"1%/"37/ (--"3)I/0117/2"34" ("<("L10&(""/2/('0*"
[%/;((,$"VRMQZO"L*/'/43'/$"11"12"5<3'1(,1"13"/,2&'"1*(1"1*/".(1("23&'0/2"0*32/,"5&21"
<'371./"&<.(1/.",43'5(1!3,9"%/03, .('6".(1("23&'0/2"0(,")/"&2/."13"03,.&01"("./1(1-/."
1G<-3'(113,"34"/G1211,8"/2/(0*".(1($")&1"11"(-23"0("1/2"/1¥10(-"122&/2"10%"2*3&-.")/"1(;/,"
0('/"349"%!,0/" 1%/ " ("7 (1382"<-(143'52"1*(1"<'371./"1 43'5(113,"2&0*" (2" 1%/, 1/ /1$")33;2$"
3"(,31%/" 43'&5$"1¥/'/"12"("X&/2113,"34"</'5!2213,"43@L/"(,."(,(-62129"#,"2&0*"0(2/2$" 1*/"
(&1*3'293:,/2"34"1+/"3'181, (-".(1(":/'1"(0;,3:-1.81.8"(,."O'L.1)-/" 12/ ('0*":3: 2" "

'4//,0/."139 ™

HEX+&54=23=4=9V+28B#<24=B=9V

/-101-116"(,."7(-1.116"(/"1%/"5321 "<'351,/,1"0 1/ 1("13"/7(-&(L/"1*/"X&(-116"34" ("230}(-"
Y2/(0*9"1/-1()1-116"34"("/2/('0*"03,0/", 2" 1*/"0" 1/'1("34"03,2121/,06"34" ("5/(2&'/$"5/(,!,8"
1*(1"14"1%/"[28-12"34"1%/"21&.6":1--")["03,2121/,1-6"/</(LOH)B-116"],"X&(-11 (11 7/"
(,(-6212"34VHFRQGDU\ GDWD FDQ EH KLQGHUHG EHFDXVH WKH U
&,.1'21(,.1,8"(,.";,3:-1.8/"34"1*/"2301(-"03, L/G 1"*/'"1%/" (1(":(2"<'3.80/."[@'65(,$"

VRMQZ9"L*&2$" (2" 112" /2/(10%"12")(2/."3,"X&(-11(117/"(,(-6212"34"2/03,.('6".(1($"*12"122&
5I8*1"(7/"0(&2/."5!2!, 1/'<'1(113,2"34".(1("(,.":/(;/,/."112"/-1()!-1169"L*/"03.1,8"
(<<'3(0%"13"X&(-11(L17/".(L("(,(-6212"12"(-23" 0" LI0N.")/O(&2/"1%/'["12" ("<322!)1-116"34"-32!,8"
1%/"03,1/G1"34"*(1":(2"2(1.")/0(&2/"03.1,8"03,21212"34"<10;!,8"0*&32"1/G1"3&1"34" 1*/"
5(1,"03,1/G1"[@'65(,$"VRMQZ9"

I(-1.116$"1,"5(,6":(62$"12"1#/"5321"15<3'1(,1"0'1 1/'1("13"5/(2&' " 1*/"X&(-116"34" ("'/2/(0*9"#1"
41'2"13"1%/"(00&'(06"(,."1*/", 1/8'116"34" 1*/"/2&-12"1*(1"("21&.6"1,1/,.1."13"5/(2&'/9"#4" ("
21&.6"(2"("M18'-/7/-"34" 7 (-1.116$"1%/,"11"5/(,2"1*(1"1*/"'/2&-12"<'3.&0/.")6"1*/"21&.6" (/"
03,2121/, 1":11%" 1%/ /(AAB'-."0*(|(01/121102"(,."7(1(1!3,2"34"1*/"2301(-"(,."<*6210(-":3'-."
[@'65(,$"VRMOZ9

MM



1/4/"1,8"13"1*/"03,1/G1&(-"7(-!.116"34"X&(-11(1!7/"21&.6$ 1M (X&/"(2</01"34"1*/"21&.6"
:(2"0("!/."3&1"1*'3&8*".(1("03--/01!3,"34"2/03,.('6"(2":/--"(2"<'I5('6".(1(9"#1"03,0/',2"

WKUHDWYVY VXFK DV LQDGHTXDWH RU EDVHG NQRZOHGJH RI
34"<3M21& BI8* 1" [ 1*/"(0*)/ 7/  5/,1"34"*18*"-[7/-"34"7(-1.1169"[!12;2"4'35"1*/"
UHVHDUFKHUTV VLWE2AMA S/ R ERS YA O/ )2, 112"
21&.6":/'/'03,1'3--/."1*'3&8*"("'/71/:"34" 1*["'[2&-12":11*"1*["|, 43'5(,12"34" 1*/" (1 (9" 1*/"
'12;2"2&0*"(2"-1511/."00/22"13".(1($"035<-/G!11/2"34" 1*/"*&5(,"5!,.$"-(0;"34"7(-1.116"34"
2/111,82"(,."/7/,12"(2"./20')1.")6"E(G:/--"[VRMVZ$"(/"235/"34"1*/"4(013'2" 1*(1(2€01/."
1*/"[2&-12"34"1*/"21&.6","("-15!11/."20(-/".&/"13"<*62!0(-""/21'101!3,"34".(1("03--/01!3,"1,"

D/<(-9"

HEY+#68D579C24+7;2N3J6;Z

HEYE@+1C:92=82345+(8958:%7=D29=68+

0(--2"43" &1'1113,"2/,21117/$"0-15(1/"25("1"(,."-3:"0() AN2/." (81 0&-1&'(-"2621/529"L*/"
(2<'(113,"13"./7/-3<"<'3.&0117/"(810&-1&'(-"2621/52":11*"51 15(-"/, 7V'3,5/, 1 (-"*('5$"(,."
13")&1-." (1&'(-"(,."230!(-"(22/12"0(--2"43" (":1./" (,8/"34"2&21(!,()-/"(8"10&-1&'/"5/1*3.2"
[>/116"h"@*(&0*($"VRMTZ9"%&21(!,()-/"<'3.&0113,"2621/52"(/"0*('(0)BNL*/"43--3:1,8"
4(013'2$"14™[MZ"&11-\/"<'3.&0117/""0'3<"7("Y11/2"(,."-17/2130;")'//.2":¥10*"0(,"&11-\/ /G 1/ (-"
(2":/--"(2"-30(-"1,<&12€"[VZ"(73]."1%/"&, /0/22('6"&2/"34"IG 1/ (", <&12e"[ Z"*(,/23(8'3
/03-3810(-"<'30/22/2"2&0*"(2",&1'!/,1"060-)18$3810(-",11'38/,"41G (1!3,$"(--/-3<(1*6$"
<I(113,"(,."<((2!1125e"[TZ"5!,151/"&2/"34"1/0* 3-381/2"3"<'(0110/2"1*(1"*(7/"(.7/'2/"
15<(012"3,"1*/"/,71'3,5/,1"(,."*&5(,"*/(-1*e"[PZ"5(;/"<'3.&0117/"&2/"34"*&5(,"O(<! 1 (-"

1¥3&8*"; 3:-/.8/"(,."0(<(0!16")&!-. 1,8"13"(.(<1"(,."1,,37(1/e"5(;/"<'3.&0117/"&2/"34"230!(-"
0(<!1(-"13"/23-7/"03553,"122&/2"43" /G (5<-I":(1/"1"18(113,$"</21"5(,(8/5/,1$"15<'37!,8"
231-"X&(-116€"(,."[QZ"5!, 15" 1*/"15<(012"34"2621/5"5(,(8/5/,1"3,"/G1/ (-111/2"2&0*"(2"

Y _"/512213,2$"0-/(, "(1/'$"0()3,"2/X&/21'(113,$")13.17/'2116$"(,.".12</'2(-"34"</212$"
<(1¥38/,2"(,."/.2"[@(&-035)/$"U'&1/$"=(71/2$"=&,/--$"_(-/$"?3,/2$"h"L3&-5!,$"VRRNZ9"
%&21(1,0-/"#,1/,21410(113,"12"1%/'/43'/",31"3,-6"/G0-&217/"13"("2</01410"(8'10&- 1 & (-"2621/5")&1"
1,1(1-2"<",01<-/2"34"2821(!,()-/"(8'10&-1&'(-"2621/52"[@/--$"VRMQZ9

L*/"2&800/22"34" % l#"+/(71-6"./</,.2"3,"<'3</"<3-101/2"(,."<'3</"1,4'(21'&01&'["1*(1")31*"
<&2*"(,."<&-"4('5/'2"13:(.2"280*"28&21(1,()-/"<'(0110/2"[1/(.3,$" @ ("/11$"+/--6$"h"

\AY



%(7(.383"MNNN@Y11"/1"(-9$"VRM ™" (2"0!1/."!," @/--$"VRMQZ9"%&21(!,()-/"#,1/,2!410(1!3,"
<'(0110/2"*(7/"8/,/'(1/."3&121(,.,8"/2&-12"1,"5(,6""10/"<'3.&0!,8"('/(2$">'/116$"L3&-5!,$"
(,."K!--1(52"[VRMMZ"/<3'1/."1*(1"4'35"TR"<'3J/012"37/"VR"03&, 1'l/2"1*(1",73-7/."37/"MR
51--13,"4('5/'2$" 1*/"(<<-10(1!3,"34"%I#"2&-1/."1,"1 0'/(2/."4('5"<'3.&01!7!16")6"(1"-/(21" W3
43-.$"(,."(-3,821./"51,151\/."03212"(,."/5!22!13,29"%&21(!,()-/"1,1/,21410(1!3,"2621/52"2&0*"
(2"%I#"('I",31"3,-6"(,"/44101/,1"(2":/--"(2"2&21(!,()-/"1/0* X &/1B"10/"<'3.&01!3,$")&1"(-23"
*(7/"15<-10(113,2"13"1*/"433."2/0&'116".15/,2!13,"34"("03&,1'69"L!-5(,$" @ (-\V/'$"Y!--$"h" @/43'1"
[VRMMZ"/5<*(21."1*(1"15<-/5/,1(1!3,"34"2&21(!,()-/"!,1/,2!410(1!3,"('3&,."1*/":3"-."03&-."
*[-<"&2"5//1"1%/"433." /5(,.")6"1*/"6/("V RPR9

HEYEF+%K;=DC49C;5+(886<29=68+1V:95N+Q%@R+2?7;62D>A

$,6 LV *D QHWZRUN RI RUJDQL]DWLRQV HQWHUSULVHV DQG
<'3.80128" /:"<'30/22/2$"(,." /:"43'52"34"3'8(,\(1!3,"!,13"/03,35!0"&2/$"138/1*/":1 1*" 1 */"
LOQVWLWXWLRQV DQG SROLFLHV WKDW D-B'A{RSWSL'U EHKDY
I(J(-(*1!$"VRRQZ9"A#%".3/2" 31"43082"3,"3,/"1*! 8$")&1"12"(".6,(5!0"<'30/22"1*(1"/038,1\/2"

*3:" 144/1,1"(8/,12™,1/'(01$"2*(/$" (00/22$"/GO*(,8/"(,."&2/";, 3:-1.8/9"#1"5<*(2 /2" 1*/"

57" /1."43™1,1/'(0113,2"1*3&8*3&1"1*/"7(-&/"0(1,")/63,."1*/"4('5"8(1/"19/9$"</3<-/$"
-1,;(8/2$"1,4'(21'&01&/$"(,.",2111&113,2"[+-/,G$"A('12$""C//&:12$"VRMRZ9"|G</'12"2&0*" (2"
*HUYDFLR DQG 7HPHO -DQVVHQ .DULPRY KDYH G
[19/9"B('5"3'8(,\(113,2$"!, <&1"2&<&'&'30/22!,8"(,."5(;/1!,8"/,1/'<"12/2$"[2/('0*"(,."
/.&0(113,",2111&113,2€"0".11"1,2111&113,$"/G1/,2!13,"(,.",43'5(1!13,"&,!12$"<"17(1/"03,2&-1(,06"
A'52$"1 1/, (113,(-"./7/-3<5/,1"(8/,01/2"(,."1*/"837/" 5/,1Z"1*(1"03,1")&1/"I3!,1-6"13"1*/"

J7/-3<5/,1$" 144&213,"(,."&2/"34" /:"(8'10&-1&'(-"1/0*,3-381/2%"(,.":*3"1,4-&/,0/$".1/01-6"

RU LQGLUHFWO\ WKH SURFHVV Rl WHFKQRORJLFDO FKDQJH
2621/5"1%(1".3/2",31"3,-6"./(-"21'101-6":11*"1*/", 37(113,"112/-4")&1"12",1/'03/,1(53,8"
112"2301(-$"1,2111&1!3,(-$"/03,35!0$"(,."1/0% 10(-"4/(1&'/29"L*12"2621/5"/038, I\/2"1*/" 3-/"34"
6,(510"0(.'/"34"(013'2":+3"<'371./"1/0*,3-386"./7/-3<5/,1"(2":/--"(2"1*/"1'(,24/'$"
(.3<113,$"(,."(.(<1(1!3,"(,."43"<'3531!,8";,3:-/.8/"43"1*/")/11 ['5/,1"34"<['43'5(,0/"34"
1¥12"2621/5"(2"(":*3-/9"

"909VOM"I/-[7(,0/"34"A810&-1&'/"#,,37(1!3,"%621/5"A<<"3(0*

C3: W035/"03&, 1" /2™*(7/*(".1'/",/."43™(8'10&-1&'(-"1,,37(1!3,2"(,."1/0*,3-38!/29"#,"1*/"
0&"/,1"211&(2!3,"*/'["1*/["(7(1-()!-116"34"(8"10&-1&'(-"-(,."12"./0'/(2!,8"1*/"./(-"2!1&(1!3,"12"
13",0'/(2/"<'3.&01!7!16"34"1*/"-1511/."-(,.9"D/:"(8"0&-1&'(-,87(1!3,"(,."1/0*,3-38!/2",31"

M‘ﬂ



3,-6"%/-<"1%/2/"03&,1'//2"1(0;-/"<37/'16$")&1"(-23"5//1"1*/"121,8"./5(,.2"43"433.$"(1"1*/"
2(5/"115/"1(0;-/"1*/"(.7/'2/"/441012"34"0-15(1/"0*(,8/9" @&1"1*/"/2&-12"(7/"7(/."(0'322"
Y813, 2"(,.IHMJAIL2 (TN 121 & 11.&,171,-6$")/0(&2/"34"7(13&2"4(0132€"
3'8(,\(1!3,(-"0(<(0'11/2$",2111&1!3,(-"(,."<3-106"/,7"'3,5/,12$"230MB.- 1&'(-"4(013'2$"(,."
/5(,."43"433."(,."(8"0&-1&'(-"<'3.8012"[E/6/'$"VRRNZO"L*//43'/$"11"12"711(-"13"/038, I\/"
(8'10&-1&'(-"1,,37(113,"(20"<'30/22"1*(1"1,73-7/2"5(,6"4(013'2"(,."(013'2"[(2":/--"(2"1*/!"
1,1//(0113,Z"1%(1"2%(</2"112"(.3<1!3,")6"1*/"4('5/"29

YEYEH+%B679=68+28B+!=77C:=68+'>56;V

$GRSWLRQ FDQ EH GHILQHG DV uWKH LQWHJUDWLRQ RI QHZ
(.7(,0/2 "43:(."1*3&8*"("</3."34"1'6!,8"(,."235/"/G1/,1"34"(.(<1(1!3,TC3/7!,23*$"
%&5)/'8$"=1(8,/$"h"K*1141/- $"VRMIZA2" ("<260*3-38!0(-"</'2</0117/$"(.3<1!3,"0(,")/"

J20M).1(2"("5/, 1(-"<'30/22"*1'1"( ") 1 7). &(-"8/12" 1 3&S*" 1+/" 4121 "<*(2/"34"%/(1,8"()  3&1"
1,37(113,"13"41 (-"&11-1\(113,"34" 19" #1"12"4&' 1%/ 171./."1,13"1:3"43'52H" (1/"34"(.3<1!3,"(,."
1,1/,2116"34"(.3<113,9"L*/" (1/"34"(.3<113,"12"03,0/" /. 1*" 1+ [-(L17/"2</]." 1 1" +10%" 1 %/"
A(5/'2"(.3<1"(",/:"(8'10&-1&'(-",, 37 (113, *'/(2"1*  ",1/,2116"34"(.3<1!3,"12"03,0/",/."
ALRLH-[7/-"34"&2/"34" (" 1M, 37(113,"[@3,0(,( W()!$"VRRVZ9

A.3<113,"34" [:"(8'10&-1& (-"1,,37(1!3,"(,."1/0*,3-386"12",31"(,"/(26"1(2;")/O(&2/"1*/'/"(I"
7(13&2"4(013'2"1*(1"035/"1,13"<-(69"#4"1*/"(.3<1!3," 12068 8"43"("."(1"("2-3:"<(0/$"
11"5/(,2"1%(1"1*/["("235/"&,43'/2//,"4(013'2" 1*(1" (/"1 4-&/,01,8"1*/"(.3<1!3,"<'30/229"
U3,0/,1,8"1%/"03,21'(1,12"13"(.3<1!3,"34"(8'10&-1&'(-"1,,37(113,2"11"*(2")//,":/--"121 ()-12*]."
TXA" LA CIOr (L, LB (L "A(013'2"2&0% (2" 1/ (1&'/"34" 1+/"1/0%,3-386$"(:(/,/22"()3&1"
1%/"1/0%,3-386$"12;"(7/213,$",2111&1!3,(-"03,21'(!,12$"-(0;"34"*&5(,"(,."4!,(,01(-"0(<!1(-"(,."
-(0;"34",4'(21'&01&'/"[I138/'2$"VRNMRZ9

#,"1¥12"03,1/G1$"(.3<1!3,"(,.".144&213,"1*/3'6"0(,"2/&13"./1/'5! /"1*/"03,21'(!, 12" 1*(1"
LQIOXHQFH WKH SULQFLSDO XVHUVY GHFLVLRQ WR DGRSW R
("<'(0110/"1*(1"21'1;/2"(2"235/1*1,8" [:"13"1*/"<"l 01<(-"&2/'2"19/9$"4('5/"2"1,"1}12"0(2/9"L*/"

J01213, \B(;1,8"<'30/22 "(2"417/"21/<2$"*10%"12" /41, [."(2"1%/"],,37(1!13,".144&2!3,"1*/3'6"
[#=LZ"[138/'2$"VRMRZ9

L*/"41'21"21(8/"34"#=L"12"1*/"4(5!-I("\(1!3,":12*" /", 37 (213, */'["1*/"<",01<(-"&2/"'8/12"
13%,3:"()3&1"1*/",/:",,37(113,$"*3:"11"4&,01!3,2"(,."/G<-3'/2"11 2R &'<32/"(,."1*/",//." 13"
&1!1-\/"119"L*/"2/03,."21(8/"03,0/',2"14"1*/"<1 Ol<(-"&2/™-;/2"3™ 12-1; /2" 1*/" [:",,37(113,9"

MT



L*/,$"L " Lx/"1*1 . "21(8/"1*/"<",01<(-"&2/'2"./OL. /" */1*["1*/6"(*/*:!--1,8"13"(.3<1"1*/", /"
1,,37(113,"3""/3/01"119"L*/"43&'1*"20'@0&'2"*/," 1*/"<",01<(-"&2/'2"</'43'5" 1*/"
15<-/5/,1(113,"34"1*/",/:"1,,37(2!3,"(,."!,"1*/"4141*"21(8/$"1*/6"03,41'5"1*/"./01213,":*/1*/™

138/2"[VRMRZ"™*(2"1./,1141/."417/"(11")&1/2"1*(1"2115&*(L!;/()!-116"34"1*/"1,,37(1!3,"13"
1*/'<'1,01<(-"&2/™:*10*"(44/012"1*/1""./0!12!3,9

MB I/-(117/"(.7(, 1(8/H"1*/"<31/,1)(-"(.3<1/"035<('."1*/" /:"1,,37(1!3,"13" 1*/I"
1'(.1113,(-"1/0*%,3-386"

VO U35<(1!)-116H"K*/'/"1%"<31/,11(-"(.3<1/"2//2" 1" J:"1,,37(113 ,"03,2121/,1":1 1*"
1%/"3-.":(62$"/G</1/,0/$" /1.2"(,.")/-\/42

"9 U35<-/GI16H"L*/"<31/,11(-"&2/™(,(-62/2"1%/"-/7/-"34" 14410&-16"13"(.(<1"13"1*/" /:"
1,37(1!3, "

T L'I(-()1-116H"L*/"<31/,11(-"&2/" /T (-&(1/2"1*/" /8'//"13"¥10*" 1%/", 37(1!3,"0(,")/"
(.3<1/."13"&23,"("-I5!1/.")(212 "

PO ~)2/'7()1-116H"L*/"./8Y/"13":*10%"1%/"3&1035/2"34" 1*/" /:"1, 37(113,"12"7121)-/"13"
3,/2/-4"(,."31%/'2 "

*909°9M"I/-/7(,0/"34"(.3<113,"(,.".144&213,"1*/3"

U'3<"61/-.2"1,"./7/-3<1,8"03&, 1'/2"*(7/")/],"-3:".&/"13"/21'101/."(.3<1!3,"34", /"
1,,37(113,2"280%" (2" 1*/" % 1#9" %l #"12" (", 3:-/.ON1/,217/™10/"4('5!,8"1/0% IX&/" 1*(1"
UX&I'12"("0'&0N(-"(53&,1"34"-30(-"(.(<L(1!3,"(2"/--"(2"5(,(8/'1(-"2;1--29" %!, 0/$" %l #"41/-. 2"
144/"4'35"03,7/,113,(-"10/"4('5!,8"2621/52%$"5(,6"&,43'12//,"1(23,2"43 "IG(5<-/"230!(-"
,3'52"(,."03,43'5116"<'/22&'/2"5(6")/".1203&'(8!,8"(.3<1!3,"(53,8"1*/"4('5/'29" "

A.3<113,"34"15<'37/."1,,37(113,2"(,."1/0* 3-381/2"(2":/--"(2"<'3.&01!3,"<'(0110/2" (/" 711(-"
43" '171,8"(8'10&-18&'(-"./7/-3<5/,1","03&,1'1/2"-1;/"D/<(-9"=/2<11/"112"<31/,11(-"43"
(8'10&-1&'(-"./7/-3<5/,1$"4('5/'2"*(7/",31")/1,"()-/"13"/(0*"3<115&5"-/7/-2"34"<'3.&01!3,"
1,"D/<(-9"A.3<11,8" /:"1,,37(113,"280%"(2"%I#"1,"03,1'(21"13"03,7/,1!3,(-"4(5!,8"

/0%, IX&/2" 105" *(2")/1,"43--3:1."(,."1%/,"<(22/."37/"13"8/,  ['(113,2"(,."8/,/'(1!3,2"34"
4('5/2"12"0'1110(-"13"5//1"1*/"5& M5/, 213, (-"83(-2"1,"/~(113,"13"/,7!'3,5/,1(-"
28&21(!,()1-116$"/44101/,06$"8(!,4&-,/22"(2":/--"(2"0-I5(1/"2!-1/, /G5 ('S "L (;/2*I5($"
L*(<($"A.*1:(1$"%('3I$"+(//$"h"?32*1$"VRVRZ

MP



#,"1*1203,1/G1$"(.3<1!3,"(,.".144&2!3,"1*/3'6"0(,")/"&2/."13"./1/'5!,/"4(013'2"1*(1"!,4-&/,0/"
WKH SULQFLSDO XVHUVY GHFLVLRQ WR DGRSW RU UHMHFW |
%621/5"34"110/"#,1/,21410(1!3,9"L*'3&8*"1*/"(<<-10(1!3,"34"(.3<1.'3144&2!3,"1*/3'6$"1*12"

4(013'2"1*(1"2*(</"1*/"(.3<113,"34"%I|#")6"1*/"<',0!<(-"&2/'2"19/"1*/"4("5/'29
#>2795;+WA+[=8B=8K:+28B+%824V:=:

L*12"2/0113,":1--'<"/2/, 1"1*/"[2&-12"3)1(!,/." 1 3&8*"1*/5(110"(,(-6212"34"(7(!-()-/"2/03,.('6"
(L("<15('1-6$"2&<<3'1/.")6"<'15('6".(1("43"1*/"<&'<32/"34" (1("7(-!.(1!3,"(,."1')(,8&-(1!3,9"
A-3,8"11%"1%/"41, 182" (/" -I7(,1"X&31/2"]!," 1 1(-102Z") 6" 1*/" /G </ 12" 1*(1"( /24, 1/.","
'/01(,8&-(")3G/29

WE@+!595;N=8289:+67+1&(+2B6?9=68+3V+72;N5:+=8+*5724

L*12"2/0113,"<'/2/,12"1%/"41,.1,82")(2/."3,"1*/" J1/'5),1,8"4(013'2" 10" 2*(</"%I#"(.3<1!3,"
1, "DI<(-"1,"417/"<("12" (5/-6"/03,35108$"./538'(<*10$"1/0*,3-3810(-"230!30&- 1€ (,."
1,2111&113,(-"4(013'29

WE@E@+"D686N=D+72D96;:

#,"1%/"0(2/"34"(.3<113,"34" /:"(8'10&-1&'(-"5/1*3.3-386$"4('5"21\/"<~(62"("<173L(-"3-/9"#1"*(2"
)II,":11-6".120822/."(2"3,/"34" 1%/";/6" /1/'51,(,1"4(013'2":+10%"1, 4-&/,0/2"1*/"(.3<113,"34"

06149 D&S/R2"21&.1/2""DI<(-"*(7/"I<3'1)."("<321L17/"/-(113,")/L:/1,"4('5" 2" (,."
(.3<113,"34"%I4%(":("h"_3*//'$"VRRbe"%!8./-$"=/7;31($"?32*I$"h"=/7;31($"VRMTe"I(,($"
VRMPe"_*I51'"/19"(-$"VFEPE.I$"_*I51'/$"h"+(<-3:11\$"VRMBBS" /G (5<-/$","("21&.6"

03,. &01/."13"21&.6"1*/"./1/'51,(,12",4-&/,0!,8"1*/"(.3<113,"34"%I#" (53,8"25(--*3-./"
IDUPHUV IDUP VL]H SRVLWLYHO\ LQ H-N$M2FIHE6PYPHUTV DG
DJ/'&$"VRVNIZS38I0(-"/(23,")/*1,."1%/"<321117/"[-(L113,")/L:/1,"4(5"2\"( ,."*18*"(1/2"
34"l (.3<113,"12" 1 (1$"1%/") 188/ 1%/ 4('5 2N " 1¥/"5 3! 1*/"4('5/ 2" (/" 1;/-6"13"(.3<1" Y6l #"
21,0/"1*/6"0(,"./731/"("25(--"<1/0/"34"-(,."13"1'6"%I#9"A2"4('5/'2" ('"2;/<110(-"()3&1"
2:110%1,8"13"(",/:"10/"8'3:1,8"1/0% IX&/$"("8'3:1,8"<(11/, "34"4(’5"2I\/"<32!117/-6"
03"/-(1!,8"13"(.3<1!3,"34"%I#":(2"./7/-3</.9"

$QRWKHU GHWHUPLQDQW IDFWRU IRU 65, DGRSWLRQ LV IDP
'4-/0113,"34"-()3"(7(1-()1-1 169" A"-('8/"*3&2/*3-."*(2"1*/"()1-116"13"<'371./"-()3"1, " 1*41/-."
43" 1*/"(.3<113," 34" % IH$ " HO* 15 <-1/2" 1*(1"14/6"0(,"2(7/" 1*/"0321"34"-()3'/'2":*/,"035<(1."

MQ



13"1%/"1'(1113,(-"5/1*3.9"%I#"5/1%3.2"('/")/!,8"X&!0;-6"(.3<1/.")6"-('8/"4('5/'2"8'3&<2$"
)/0(&2/"11"03,1')&1/2"1,"2(7!,8"-()3&" /5(,.$"2/1.$",7/215/,1" (2":/--"(2"2/.2"[E/6/'S"
VRRNZ9"%I#'0(,"(-23"1,0'/(2/"-()3&"./5(,.")/0(&2/"34"53'/":/1.1,8" IX&Y'/5/, 129" #,"1*/"
03,1/G1"34"-(‘JHO(-/"4('52$"53'/"-()3''2" (/" JI.1."," &'2/'6"<'/<('(1!3,$"-(,."-/7/-],8%"
(."1'(,2<-(,1(113, "34"63&,8"2//.-1,82"(,.":/1.),  8$"43™:+I0*"4('5/2"1/,. 13" /"(.1113,(-"
-()3'/'2"13"<'(0110/"%I#$"/2</0)(—-6"1,"1*/"<*(2/"34"1'(,2<-(,1(113,"(,."*('7/21!,89" @ (2!0(--6$"
1*/"-()3&™ 1."12" 1<],.1,1"3,"1*/"2"34" 1%/"4('5"  1(,($"VRMPe"_*5!'"/19"(-$"VRMPe"
%&7/.1"/19"(-$"VRMbe"|("MBMQZ 3:/7/'$"%I#"12"3,-6"-()3&N1/,2!7/","1*/"1,111(-"21(8/9"
A2"4('5/'2"8/1"4(5!-1(":11%"1%/"035)!,(113,"34"1/0*,1X&/2"13"<'3.&0/"10/": 1" % | #$" 1*/6"
5(21/"1%/"<'30/22"(,."37/'115/$"%1#")/035/2"("-()3&' \R(7!,8"5/1*3.3-386"[E/6/'$"
VRRNZE'5(,6"2 301/11/2$"4('5/'2"*(7/")/1,"I717),8"1*/"0&-1&'[" 34" #$% Y G O*(,8/"34"
-()3'Z"H0*12" ("1 (1113, (-"-()3"/GO*(,8/"<'(0110/":11*"1*/"43&,.(1!3,"34"/01<'30! 16"
(53,821"1*/"4('’5!,8"0355&,111/2"[I(,($"VRMPZ9

I(13&2"21&.1/2"(7/"(-23"4308&2/."3,"3WK'5":3' ;"(2"(,31*/"./1/'5),(,1"4(013"43"1*/"
(.3<113,"34"%I#(,($"VRMPe"_*I5I'"/19"(-$"VRMPe"|('5($"V RKIQZD"1*/"4('5/'2" (/"
1,8(81.","344 W('5":3";"(,."(OLI7111/2$"1%/6" (/"53'/"-1;/-6"13"(.3<1"%I#"035<(/."13"1*32/"
%3"23-/-6"./</,."3,"4('5" (0117111 /2"43"-171,89""AM('5"(01I7111/2"(/"(,"15<3'1(,1"
5/0%(,125"13"./(-":11*"0'.11"03,21'(!, 12":*10%"1*/"4('5!,8"0355&, 1 11/2"4(0/"/2</0}(--6"1,"
[71-3<1,8"03&,1'1/2"-1/"DI<(-9"L*/2/"4('5/'2":*3"(/"/,8(8/.","344  \M('’5"(01!7!11/2".3",31"
2</,."1*/1"115/"03, .&01!,8"53,313,3&2"3W('5"(0117!11/2"43"-171,89"" 0/"1*/6"8/1"3&1"34"
1%/"41/-."(,."21('1"8/111,8"53'"|G<32&'/$"1*/6"(-23"1/,."13"*(7/"4'/X&],1"(00/22"13"
1,43'5(113,"4-3:"/8(".!,8"%I#$"H10*"12"7/'6"15<3'1(,1","1*/"<'30/22"34(.3<1!,8" /"
(8'10&-1&'(-1/0*,3-381/2"2&0*" (2" 1*/"%|#9"

3+DYLQJ PXOWLSOH VRXUFHV RI LQFRPH IRU IDUPH
Vo &S H &)+, &-'&#.8'1-&0'S"-1)+,&+"(8&0/21&%0&345& ()-1'/-&6")+,&1"0)-%+-7 &S
(1"+8)-&2'$"0&-'&)+9"0-)+,&)+&$"21%+):%-B4BLELL "&: Yo#$"#0&1%9)+,&-1"&0"*"&0
IRRG RU LQFRPH DUH QRW ZLOOLG@ WR<MBDNH D UL

37KH IDUPHUV DW ILUVW DUH YHU\ KHVLWDQW ZKH{
$-1>" 7&?0&%&-"21+)2)%+<&(1"+& ("8 N-"&-1"&-"21+) @/"&';&345&-1"&; Yo#SP"

Mb



+-&0"'$81%!1.&6"2%6/0"&)-&2'SI*"-"* &2'+-#060-0&- 1" W& (+&-"21+) @/"&":&#) 2" &: YoH
)+8&-1"&:#0-811%0"&" ;&0 >* )+, &1*Yo+-06-) +&)+&-1"&AB&2$&, %6!<8-1"&:) "*>&*"CO4
(1)218&,)9"08&-1"$&-1"&JBD0) +&-1%-&-1)0&+"(&-"21+) @/"&)0&+"-&,")+,&'&(‘#C7&?0
)-&)0& #8&D'6&-'&-%C"&#)0C0&Y%+>8&01'(&-1"$8&-1"&#"0/*-080'&-1"&%>%!-%-) +&';
E1"#" #"'<&)+8&0/21&2%0"0&("&1%9" &% &2 +-#%2-&()-1&-1"&; Yo#$"#08&1%-&-1".&
2960"&HUH LV QR OHVAG'$URGEFWLRQ ~

+

WE@EF+!5N6K;2?7>=D+#2D96:;:

'"HPRJUDSKLF FKDUDFWHULVWLFV VXFK DV WKH IDUPHUYTV D
<3221)-/"4(013'2"1*(1",4-&/,0/"1*/"./012!3,"/8(".!,8"(.3<1!3,"34"%I#9"L*/"2/11!, 8IBIU P HU V
*382/*3-.2"1,"DI<(-"<-(01.".144/"],1"[2<3,21)1-111/2"(53,8"5(-/"(,." 4/5(-/"5/5)/'2$"
F10*"12"X&11/"03553,"!,"1%/"DI<(-/2/"2301/169"Y 3:/7/'$"1*12"1/,./,06"5!8*1"7('6"(53,8"
1441',1"218&.1/29

J)DUPHUYV JHQGHU LV DQ LP SR UNB@E Q. SEPRIYDSKLF IDFWRLI
1:-6"13"(.3<1"%I#9"L*/"1/,./,06"34"5(-"*3&2/*3-."*/(.2"13"(.3<1"%I#'035<(/."13"1*/"

A/5(-"03&, 1/'<("12"12"18%/")/0(&2/"5(-/"5/5)/'2"|-(117/-6"*(7/"53'/"53)!1-116"(,."
4'//.35"13"(00/22",43'5(1!3,"/8(".1,8"(8'10&-1&'/"[+( "!$"VRMMe"I(,(e"VRMRE*(,$"
>(,1($"_(&1(5$"h"D/<(-'$"VR&IF<'/16$"VRR@Z9"

30 D ©'H)+%+2"8)+& 1"&1'/0"1*>8&>"2)0) +&$%C) +,&) 0& +"&HBP* &2 1Yot 2-"#
1 &-1"&$%D'H)-.&" &F"1%*"0"&1'/0"1*>078&G%*"&$"$6"#08&>'& 199" &' ("#&'9"#&>"2)(
$%C);&)+&-1"&1'/0"1*>7&3'<&)-&)089"H#.8.9)-%6*&-'&-Yo, "-&(1'&-'&-#%)+ T&H'H&."%
)+>),"+10 &E1%H#/82'$S/+)-.&;"$%*" &S "$6" #O&YoH"&-1"& 1'/0"1*>&1"%>08%+>&)-&)(
86" &6 8- 82'+9)+2"&-1"&:"$Y"& 110" 1*>& 1" %> 0&-'&%>'1-&345T&E 1" #'&Yo#" &
"9'# (1"#"'<&6/-&)-&)0&9)-%6*&-'&2'+>/2-80'2)%*&02%0++)+,&':&-1"&-Yo#t,"-">&YoH#" %o
1"®0 GRSWLRQ SURFMENYFYRRRWKHU ~

&

7KH DJH Rl WKH KRXVHKROG KHDG DOVR GHWHUPLQHV WKH
T (7/")/1,"03,1'(211,8"71/:2"/8(".1,8"1*12"4(013",4-&/,01,8"1*/"(.3<1!3,"34" % #9"
I (—-6$"14/"5 (J3'116341*/"4!,.1,82"28<<3"L*(1"(8/" /8(117/-6"1,4-&/,0/2"1%/"(.3<113,"34"

MO



1%/"4('5/'29" A2"1%/"(8/"34" 1*/"4('5/'2"1,0'/(2/$"1*/'"12"(-23"(,",0'/(2/™,""12;" (71213, ":11*"
(021", 11121 /8(".),8"-3,8"1/'5", 7/215/,19", " 1%/"31%/"*(,.$"63&,8"4(5/2" (/"
S22 2N 21", (TR, 86 L33 43 ("< 35121, 8"3& 1035/ [E(/,6("h"
@(,,/1$"VRRbe"+(;!$"VRMMe"%!8./-"/19"(-$"VRMTe" (& VRKMPS"VRMbe"c3; (53$"
VRVRE9

37KH ROGHU WKH IDUPHUV DUH WKH »R-U'MH&R FIX)i
#)2"8:Y6#S)+,&-"21+) @/"07&IL)*"82'+>/2-)+,&-#)%*&0"00) +0<&("&1%9"&+"-)2">&-]

100)-18)+&-1)0&+"(&-"21+) @ /"7 &K"+"#Yo** <&)-SHOB. Y+ B 1'86"4)"9"&-1%-&-1")#&

2'+9"+-) +06*&-"21+) @/"&(1)21&-1".&1%9"&; **' (">&; 'H&, "+"#Y6-) +0&I#'>/2"08&-1"&6"
5-8&)0& +* &%:-"#8&-1" &0""&-1"&#"0/*-08)+&-1"&-#)%*&;) *>0<&-1" &-"+>&-'&6" &)+
DGRSWLQJ 65, 7KH RO GEI1["IBE2B'B&S & MEHFS)FRALLHERR'S"]
-'&"9%*/%-)+,&3458%:-"H&-H#)%*07&3)+2"&-1".&1%9"&>"2%>" BE) BRI /2D"88)- &)
HDVLHU IRU WKHVH IDUPHUV WRQUJHYB0ED& H WKH E

&

(GXFDWLRQ VWDW X VAR T2 L)P 2 (2 */M6B24 03553, "

IDFWRU WKDW GLUHFWO\ OLQNV WR WKH IDUPHUVY DGRSWL
*(7/$"1*/"53'/"1%/6"(/"3</,"13"1'6" /:"1/0*,3-381/2"1,"(8"10&-1&'/"(,."*/,0/"(.3<1" % #"
[+*(;("/19"(-$"+(;1$"VRMMel(,($VRMPe"_(&0*(,"/19"(-$"VRMVe"c3;(53$VRVRZ9"

WE@EH+'5D>8646K=D24+72D96;:

4(013'2")6"1*/"<'1,01<(-"&2/'29"L*/" (1&'["3"1*/"0*(‘(01/'121102"34" (" /:"(8' A& (-" 1/0*,1X&/"

280" (2"1%/"%621/5"34"110/"#,1/,2!1410(113,"12" 711 (-"13"1%/"<'30/22"34"(.3<1!3,9"#4" 1*/"
1/0%,3-386"12"035<-/G"(,."*("."13"3<//(1/"1%/,"1 1"4(1-2"13"(11'(01"1*/"4('5/"2"[=322"h"E3"12$"
VRRRe"F<'/16$"VRMRe"%!8./-"(19"A-$"VRMTe"_NRWHS ¢ ("/19"(-$"VRVMZ9"

B&'1*/'53'/$"14" (" :"(8'10&-1&'(-"1/0% 3-386"-1;/" 1*/"%l#"12"</'0/17/."(2")/!,8"03,2121/,1"

ZLWK WKH IDUPHUVY QHHGV DV ZHOO DV KDYLQJ D JUHDWH!
)I0(&2/"1%/6"2//"11" (2" ("<32!117/"/44]0d18./-"(19"(-$"VRMTe"c3;(53%"VRVRZ9"%!5!-(-6$"
LQFUHDVH LQ SUREDELOLW)\ IRU DGRSWLRQ FDQ EH REWDLC
(,."./53,21'(113,2"34"%I#'03,.&01/."1*'3&8*"/G1/,213,"2/'710/29"#,"("21&.6"03,.&01/.")6"

MN



%!8./-"/19"(-"[VRMTZ$@14%1'3.&0/."13"MbQ"4('5/'2")&1"3,-6"T9Q"</'0/,1"34"1*/"4('5/'2"
(.3<1/."%I#9"B(!-&'["13"(.3<1"%I#"(41/"1"1(-2"://"(11)&1/."13"15<"3</"15<-/5/,1(1!13,"34"
/53,21'(1!3,"(53,8"31*/"/(23,29" "

U3,.&011,8"1'(,2<-(,1(1!3,":11*"/8&-(""8"."2<(0!,8"(,."1(; !,8"0(/"34"63&,8/"2/.-!,82"(‘I"
3,/"34"1*/"5(J3"0*(--/,8/2"43"20(-!,8"&<"%61#9"#,"(..1113,"13"1*(1$"-()3"2*3'1(8/2"1,"1*/"
(8'108-1&'(-"/03,356"12"(,"15</.15/,1"13"(.3<113,"34"%I#" [2<11/"<'3J/01!,8"218,1410(,1"
/03,3510"(,."/03-3810(-"8(1,2"(1"-/(21")/0(&2/"34" 1*/"4(01" 1*(1"%I#" X &!'/2"53'"-()3™1,"
0/'1(1,"<*(2/29"L*/'/43'/$",1'3.&0113,"34"5/0*(,IV."5/(,2"43"1'(,2<-(,1(1!3,"0(,"1,0'/(2/"
1%/"(.3<113, " (1/"34"%I#"(2"11"/.&0/2"1*/"- ) 3" IX&!"/5/,1"[F<'/16$"VRRQe"F</16$"VRMRe"
++(;("/19"(-$"VRVMZ

S

F2/"34"/1.1","%I#"4!/-.2""E3'(,8 " >!101&/'0'.\MD/-23,">3;*(/-$"%I#",/1:3";"DI<(- "

%!,0/"D/<(-"12"("./7/-3<1,8"03&,1'6",31"(--"<('12"34"1*/"03&,1'6"*(7/"(00/22"13")(210"4(0!-111/2"
280*"(2"1'(,2<3'1(113,$"20%33-1, 8$":(1/"2/'710/2"(,." /() 6"5(;/129"#2&0*" ('/(2$" 1*/"
4('5/2"8/,/'(--6"-(0;"(00/22"13"(8'10&-1&'(-"/X&!<5/,1"13"03,.&01"%I#"2&0*"(2" /| ./'$"
1'(013™(,."1'(,2<-(, 1/"[F<'/16$"VRRPe"F</16$"VRMRe"|(,($ "BRMBIS<-/$"! " ("21&.6"
03,.&01/.")6"I(,('[VRMPZ"!,"C3*(2&'$"3,-6"("X&('1/"34™ /243 2"*(."(00/22"13"
(8'10&-1&'(-"/X&I<5/,19"C(0;"34"(7(1-()!-116"34"(8'10&-1&'(-"/X&!<5/,1$"-3:",035/"4'35"
DJULFXOWXUH DQG ODFN RI GLYHUVLILHG VRXUFHV RI LQFR

VR



(00/22"(8'10&-1&'(-"/X&!<5/,19"C(0;"34"<'3</"1/8#38!/2",31"3,-6"-15!1"10/"'<'3.&01!3,") & 1"
(-23"1*/"<324('7/21"<*(2/9"A)3&1"MP"</'0/,1"34"1*/"131(-"<'3.&0/."10/"12"-321"1*'3&8*"
2<1--(8/"(,."8'(!,"-322"1,"1*/"<32¥('7/21!,8"<'30/229"L*/"-322"12"(11')&1/."13"</212$"(,!5(-2"
(,.",/4410!/,1™0/"5!1--1, 8"[L"I<(1*!"/19"A-$"VRMINZ9

S0DQXDO ZHHGLQJ FDQ EH YHU\ H[SHQVLYH +LUHG
2%#"*"00&()-1&-1"#&(#CT&EL".&";-"+&*"%9"&-1"&#"-0&";&-1"&("">0&(1)21&2%/0"
UHJHQHUDWH ZLWKL&GWKHEFKRBORZLQJI GD\V’

S3$FFHVV DQG XVH RI DJULFXOWXUDO HTXLSPHQW D
3458%$'+,&-1"&; YoH$ HOTEHH& 1 %$1*'<& (" &0-Y6#-">8&)+-#>/2)+,&345&) +&L %) *%*
0-%6#-">&-#Yo+0IVh+-) +, &Yo+>&("&("H"&(%)-)+,&-'&, "-& IH&H -Yott. &("">"HEADEQTH8)
"00"+-)%*&-'&/0" &-1"&H'- Yot &("">"#&6"- (NP6 0&%0: -"#&-#Yo+0 1 * B+ QA TED'&*'H
H&IO&-&, -8 1" 8t - Yot &("S"HTKEL"&("">08-"C&'D"H&-1"&:) "*>&%+>&("&2'[*>&6Y
#)2" &% +-078&3'<&("&'1-">&; HESYo+/%*&("">) +,<&(1)2 1 YDENSLRA"2-) 28%6+>&
"[1"4+0)9"&Y00& ("7 &P +2"8&-1"&; Yot HO&: [+>8&-1%-&-1" &2'[*>&+'-&/0"&H'-Yo# &("">
U H"%>.&>)02'1#%,">8&- 8%>"1-&345<8+-86"296/0"&-1".&>)>&+-&6"%)"9"&)+&-1"&-"
6"206/0"<&*%2A"82%\% B R U Z HHEGIOI(~ &

&

WHER/+16IxB49C;24+72B396;:
+

L*/"5321"218,1410(,1"2300F X OWXUDO IDFWRU WKDW FRPHV LQWR SOD\
03,,/01/."13"03,7/,113,(-"4('5!,89"L*/"4('5/"2":*3"(7/"2</,1"53'["6/('2"1,"4('5), 8" ('I"
-[22°-1:/-6"13"(.3<1"%I#")/0(&2/" 1*/6"*(7/")/1,"<(0110!,8"03,7/,1!3,(-"4('5!,8"1/0*,IX&/2"

11" 10/"-14/9"L*12" 230\ D&-1&'(-"1/,./,06": (2"(-23".1/01-6"-1,:/." 13" 1*/"(8/"34" 1*/"4('5/"2"
(2":--"(2"1%/"6/('2"2</,1","4('5),8"[&2!,8"03,7/,113,(-""10/"4('5),8" 1/0* IX&/2Z"[+(';!$"
VRMMe"l(,(e"VRRARF!.1T19"(-"VRBIL *I51'/"/19"(-$"VRMbZ9"L*//43'/$"1*/"4!,.1 82", .10(1/."
T¥(1"1%/"(.3<113,"34" % 1#" J0'/(2/2":11*"1*/" (8/"34" 1*/" 4('5/' 28"

32QH RI WKH YLWDO IDFWRUV WKDW UHVXOWYV LQ U
1%9"&0""+&-1"&>"$'+0-#% - H&D'+&%0>"-">&345&)0&-1%-&-1".&#"%*):"&-1%& 34}

VM



)+-"+0)9"78Q/-&(1%-8&-1".&>'&+'-8H"%*):"&)08&-1%-&)-&)0& +*.&-">) /08&) +&-1"&)+)-
)+0-06+2"<&(1)*"&2+>/2-)+,&HY%+01*%h+-%-) +&";:&0™>*)+,0<&-1"#"&$), 1-&6"8&%&0
([*>8I#"9) 0% &2'+>[2-8&-HY+01*Vo+-%-) +&";&2'+Q"+-) +96*&#) 2" &0 >*)+,08(1)21&)
2'$196#06-)9".8"%0) "#&Y%608-1"#"8) 08+ &>)0-%+2"&-'&6"&$%6)+-%)+">&%+>&)-&>"
DObH" 4% &IV +-">TREL"H" H <& YoHS HO&1%69" &H#" I H#-">&-1%-&)-RO& +"&";&-1"&#"
%>'"TW 6331 (;($'DAIU &

&

A,31%/"15<3'1(,1"./1/'5!,(,1"4(013"12"1%/"-/7/-"34"0355!15/,1"1*/"4('5/'2":(,1"13"<'371./$"
%WI#"IG</'1"=19"1(J/,./("F<'/16"IG<-(!, 23"

"2 8- 1"&-HYo+0IUh+-06-) +& 80" >H) + 08 EAL) SEDRD&("&+">&-'82'+>/2-&("">) +, &
-1"&:)"*>8&(1)21&)08%&6R&FHON"7&K)9"+&-1%-&-1"#'&)0&+ &969%)*%66)*)-.&"&('
HOOL+EBYHC"-& & 196*<&; VoS HOKYH" &>"S'-)9%-">7 &80!"2) Vo™= S 1M SA0BHL
/0"82'+9"+-) +06*&$"-1'>0<&-1". &YoH" &/0">&-'&-#Yo+01* Vo +-)+ &-1"&0"">*)+,0&%+>&
)& (1)21&()** 8- C & 2YH" &' &-1"& ("> E&Yo+>&-1"+&*"%Q" & #&-1"VHE Vo6 HE(HC
oS HORIH""HE2'+0"+-) +%6*&; Yo#$) +, 8608 - 1" & Yot SRS B PRIO/ - &> &+'-&H"Y6*):"
-19%-8):&-1".82'+>/2-&345&IH I"t* <&-1".&2%+&,"-&B"--"H&H"OI*-08Yo+>&( *>&+'-&]
*0p6'#&1%WNYLPH RI WKH \HDU LI WKH\ FRXIGG*HEDARLW V

&

WE@EM+(8:9=9C9=6824+72D96;:

K*,"1H"A(5 [2"(7/"4('5"-(1]."1228&/2%"(00/22"13"/2</0117/"!,2111&113,2"2&0*" (2" 1*/"
(8'10&-1&"/G1/,213,"2/'T10/2"<-(62" ("1 1(-"3-/"1,"(221211,8"1*/5"13" 4!, "("<322!)-/"23-&1!3,9"
#,"0(2/"34"(.3<113,"34"%I#$"/G 1/,2!3,"2/'710/2"<~(6"("711(-"3-/")/0(&2/"1 12 )|O0IB2
4-1012"1%/"2/'710/"1*(1"*/-<2".122/5),(1/",/0/22('6"1,43'5(1!13,"13"4('5/'2"23"1*(1"1*/6"0(,"
21(6"&<.(1/."/8(".1,8"15<'37/."(8'10&-1&'(-"1/0* 3-381/2"[_(&O0*(,"/19"(-$"VRMVe"I(,(e"VRMPe"
('5($"VRMQZO"L*12"(:('1,/22" /71-3</."1*3&8*"1*/"| 1/'(0113,")/L://,"4('5/'2"(,." 1*/"
IG1/,213,"2/'710/"34410/'2"1 *(,0/2" 1*/"(.3<1!3,"<'30/22"34" % |#9"L*3&8*" |G 1/",(-"(8/,12$"1*/"
4512 1ON171",43'5(113,"/8(1,8"1*/":*3-"<'30/22"34" %ol #"(,." (/"(-23"1'(!,/."13"43--3:"
1*/"5/1*3.3-386"34"%|#"13"8/1"/4410!/ A&+12"1,"10/"<'3.&0113,9"L*/2/"IG1/,2!3,"2/'710/"
RIILFHUV KDYH EHHQ RIWHQ GHVFULEHG DV D SEULGJH’

\AY

EHV



<'1,0!<(-"&2/'2"34"%|#"[%!8./-"/19"(-$"VRMTe"I(,($"VRMPZ9"A,31*/"4(013"1*(1"0(,")/"0-32/-6"
03,,/01/."13"1*/"<'3712!13}(,."(00/22!)!-116"13"/G1/,2!3,"2/'7'0/2"12",43'5(1!3,"(00/22!)!-116"
*10*./1/'5),/2"1%/"(.3<113,"34"%I#9 "

#,43'5(113,"(00/22"(--3:2"1*/"4('5/'2"13"4(5- (" 1%/52/-7/2": 11 % 1#"(,."1 12"<'30/22/2$"
H10*"4(01-11(1/2"1%/"<'30/22"34"(.3<113,9"#,43'5(11B0I22"*(2"<-(6/."("71L(-"3-/"1,"1*/"
[17/2"34"4('5/'2":*¥3"+(7/"(.3<1/."%l#" (2"11"].&0/2" 1*/"&, 011 (1, 11/2" ()3&1" 1*/"</'43'5(,0/"
34"("<&'-6",/:"1/0%,3-386%$"1'(,243'5!,8"1*/1"(22/225/,1"34" % |#"4'35"<&'/-6"2&)J /01! 7/"
</'2</0117/"13"3)J/0117/"3,0/"1,43'5(B}"12"2*('/."[%!8./-"/19"(-$"VRMVe"+(’;|$"VRMMe"I(,($"
VRMPe"l('5($"VRMQZ9

A00/22"13"3(."(,."1'(,2<3"1(1!3,"12"(-23"("./1/'5),(,1"4(013" 43" 1/"(.3< 113, "34" %o |#"[%!8./-"
/19"(-$"VRMTe"I(,($"VRMPe"_(&0*(,"/19"(-$"VRMVZ9"#4" 1*/"4('5/"2"*(7/"(O0IZA"L3" 1" I(
5(5/1$"1%/6"0(,"1'(7/-"/(2!-6"13")&6"(8'10&-1&'(-"/X&I<5/,1"(,."53'/"15<3'1(,1-6"1*/6™(7/"("
5(3/1"*/' " 1*/6"0(,"2/--"1*/1"'<'3.80/9"A00/22"13"3(."(,."1'(,2<3"L(1!3,":*10%"/ *(,0/2"
T¥/"5(3/1"-1,;(8/"<'371./2" 1%/"4('5/'2"1%/"03,41./,0/"13"2/--"(".  /5(,. \N2/."03553.!16"
19/9™10/"1,"1%/"03,1/G 1"34"D/<(-9"L*/'/43'/$".121(,0/"4'35" 1*/"5(;/1" /8(117/-6"1,4-&/,0/2"1*/"
J01213,"34" 1%/"4('5/'2"/8(".1,8"%I#"(.3<113,9">33"(00/221)1-116"13"1*/" /(") 6"0111/2"3"™
5(5/1"2"(-23"-1 . R 43 <3) 01D 1673414/ A('5/2" 13"/, 73-7/.", "3VH(5"
Y2/(0%"(,."1')(-2"[F<'/16$"VRRQe"%!8./-"/19"(-$"VRMTe"I(,($"VRMPe"_(&0*(,"/19"(-$"VRMVe"
F<'/16$"VRMQZ9

B&'1*/'$"4('5/2"+(71,8"(00/22"13"833."0(,(-"1"18(1!3,"2621/52"(/"53'/"-1:/-6"13"(.3<1"%I#9"

#,"(/(2" *'1"11"2".14410&-1"43™"1*/"4('5/'2"13"(00/22"1"18(1!3,"4(0!-111/2$"4('5/'2"21'&88-/"13"

-1511/.9,3"(00/22"13"1"18(113,"(,."IG</"!/,01,8"/"(110™ (1, A(--$"1*/"(.3<1!3,"34" % |#"12"
144108 ¥R "%I#"IG</1"E'Q"(5"+*(.;("<&12"11$

"BHOMH">&O'H2 & &) HH), %-) +8&)0& +"& "1 &-1"8F'0-&) B! H-Yo+-&>"-"H#$) +Yo+-&;%2-'#0
06>'1-)+78Q"29%/0"&): &-1"#"&)0&+'&O'/#2"&"; &(%-"H# <&+ &#) 2" & *Vo+-8&2%+&0/#9)9"
# @) H" &Y08S(VARHE; H&-1"&2'+9"+-) +96*&$"-1'>T&S ("9 " H<&B'"; #"&-1"&("">) +,<&-
) >0&6# & C" -8 > "> & (FARIB2$8& (Yo-"#&>"1-1785:&-1"&;) *>&) 0&+-&;*">">&()- 18
06$!/+-8" & (Vo-"H<&-1"&("">)+,&2%0++'-&6" &>+ &I "H#* TRE1"#" #'<&)##),%-) +&0"H
$i0-




\J;VE@EO+.5646K:D24|+72D96;:

A J"34"1%/"10&",8"4(013'2":*10%" [1/'51 ["1*/"2800/224&-"(.3<1!3,"34" %" "D/<(-"12"
Y-(1/."13":(1/"5(,(8/5/,19"K(L/"'5(,(8/5/,1"<'30/22"34" (-1/",(1/":/111,8"(,."'6,8" 1*/"
231-"&,11-"1%/"231-"0'(0;2$"12"("7/'6" | 44IBLTF3.")&1"3,-6"-15!1/."13" 1*/"(/(2"*(7!,8"-332/"
(,."4"()-/"231-"3"1%/"231-"*(71, 8" *18*/"-/7/-"34"3'8(,10"03,1/,19"#," (/(2":11*"0-(6/6"23!-$"
1%12"5/1*3."34"(-1/',(117/":/111,8"(,.".'6!,8"5(6" /8(117/-6"(44/01"7/8/1(117/"8'3:1*9"K*/,"
1%/"231-"12"-/4B" '6"&<"13"1*/"21(8/"34"0'(0;!,8$"11")/035/2"/G 1'/5/-6"*(".$"*1,./' 8" 1/"
GHYHORSPHQW Rl WKH SODQWJV URRW DQG DEVRUSWLRQ R
01'0&521(,0/2$"11"12"711(-"13"(.(<1"13"1*/"/0355/,.(113,2"43" 144//,1"231-"16</2"[F<'/16$"

VRRE" (&0%(,"/19"(-$"VRMTe"F</16"VRMQZ9

3$GDSWDWLRQ RI 65, LV YHU\ GLIILFXOW LQ DUHI
0-%-)'+0&1%9)+,&!"#&0')*&2'+>)-)'+0&>/"&-'&"12"00&/0"&":8&21"$) 2%*&:"#-)*):"#0)
*0h2CT008&" & H,%+) 28$%--"H#8&)+&-1"&BIHB>"BUN"2-">&'[-2'$" 07 &5+&+"&(%.§
-1"&0)*&6"2'$"0&>"%><&(1)218)082%**">&) +"#-&0')*& #&O-"H#)*):">&0")*7&J)-14
U %+) 28$%--"H#<&-1"&$) 2#'6"0& 2% ++'-80/#0)9"<&-1"#": #" &)+ &0/21 &Yo#" % 0& (]
)+ #-8%+>&0/;; " #08-1"8*%2C& & H, W RHSYo-%-) +&':&345&)0&>)::) 2/*-8%0&
GHULYH H[SHFWHG UHVX®WWSIDAIWXFK FRQGLWLR

+
WEFBN?2;29=<5+35857=9:+96+D68<589=6824+N59>6B:+28B+;545<28D5+96+D4=N295+D>28l|

WEFESR295;+B;6CK>9+;5:=:928D5+J=9>+;5BCD5B5I295MN589 +

A ["34" "5 (I3 <321, O/ 2/(10% 12 2(71, 8" (LM [@ (/'S =(:/$"L&3,8%" @*&!6(,"h"
_&/"($"MNNNZS$"21,0/"1"8(1/."10/"12"3,/"34" 1%/"-('8/21"23&'0/2"34":(1/"'03,2&5<1!3,$" %6 1#"
03,1'1)&1/2"13"1*/"/.&0113,"34":(1/"./5(,."!,"(8"10&-1&(-"<'3.80113,9""<<32/."13"
03,7/,113,(-"10/"<'3.8&01!13,"<'(0110/2$" % #"0*(--/,8/2"1*/"8/,/'(-",3113,"1*(1™10/"<'3.&01!3,"
</'43'52")/21"&,./"4-33./.":(1/"03,.1113,29"%I#"'<'(0110/2"],1/'5!11/,1"1"18(113, " 10*"
28<<3'12"7/8/1(117/"8'3:1*"13"5(,1(!,"531&1"1,"3"./"13"(73).".'3&8*1"21'/229"
U3,2/X&/,1-6$"1*12"1/0% IX&/"[2&-12",":(1/"2(7!,8"035<(/."13"03,1!,&3&2"4-33.1,8","
03,7/,113,(-"4('5!,8"[=3)/'5(,,$"VRRTe"YL.(6(11$"L'I(1(1!$"h"A,(,2$"VRMOe"F<'/16$"VRRQe"
F</16$"VRMQe"I(,($"VRMPe"+(';I$"VYRMMZ9

VT



A2"</"1*"VRMM"D(1!3,(-"A8'108-1&'/"U/,282"34"DI<(-$"3,-6"P 34" 1*/"131(-"0&-117(L/."-(,."
*(2"(00/22"13"1"18(113, " [U@%S$"VRMMZ9"Y 3:/7/'$"("218,1410(,1"<3'113,"34" 112" (/("*(2"(00/22"13"
2/(23,(-"1"18(113,9"A2" ("'2&-1$"10/"0'3<2" "D/<(-"1/,."13"4(0/L/"2*3'1(8/2" &1, 8"235/"

1¥12"03,1/G1"34"D/<(-$"1*/"2621/5"34™10/",1/,21410(113,"*(2"<'32</012"34")/!,8"53'/"
(00/221)-/"(2":/--"(2"(443".()-/"43"<33"(,."5(" 8!,(-"4('5),8"*3&2/*3-.2":*3"4(0/"1*/"
<'3)-/5"34":(1/"20('01169"E(,6"(8"10&-1&'(-"/8!3,2","D/<(-"2&44/" 4'35" [0'/(2/","10/"
<'3.&0117116".&/"13":(1/"&,(7(1-(!-116"43--3:/.")6"/" (110" (1, 4(--"[=*11(-$"VRMMZ9"BY/-. 2" 1*(1"
(/"4("4'35"1%/"1"18(113,"2 3&'0/"5321-6"*(7/")//,"03,7/'1/."13"1*/" (1, 4/."[&,1"18(1/.Z"

<'371./2"("035<("(L17/"(.7(,1(8/"(2"("2&!1()-/"5/1*3."43""10/"0&-117(1!3,"(2"11"1*17/2")6"

&21,8"Rf \RRf"-/22"1"18(1!13,":(1/""035<(/."13"1*/"03,7/,1!3,(-"10/"4('5!,8"5/1*3.2"
[%168/"h"F<*344$"VRMQZ9"A.3<113,"34"%I#"0(,"-/(."13"1*/"&2/"34"1%/"2(5/" (53&,1"34":(1/"13"
0&-117(L/"171, (81" ('1(2"34"41/-.29"L*&2$"-("8/™ (/(2"0(,")/")'3&8*1"1,13"10/"0&! 7(1!3,"
1+388*"%I#9

L*/"Y1,.& W&2*"/813,"34"D/<(-$"@*&1(,"(,."%!;;15"12"43&,,."13")/"1*/"3'18],"34"("2/,10"
03,1(5!,(113,"1,"%3&1*'A2!(,"03&, 1'/2$"+10*'<&12"1*/"'[2</011 7/"<3<&-(1!3,","03,21(,1"
1#/(1"34"('2/,10"03,1(5!,(1!13,"[B/,.3'4"/19"(-$"VRMRE:¢'/19"(-$"VRVMZ9"L*/'/43'/$"1"
(.1113,"13")/1,8"(1™12;"34".1,:1,8"03, 1 (5!, (1/.":(1/'$"1%/"[21./,12"34" 1%/2/™/813,2" (/" (1"
'12;"34"03,2&5!,8™10/":¥10%"12"8'3:,"&, ./"4-33.1."03,.1113,2":+10%"12"(,31*/" .10 1"
238'0/"34"('2/,10"03,1(5!,(1!3,9"A00&&-(1!3,"34"('2/,10"03,1/,1","1*/":(1/'$""/2&-12","
.&0113,"1,"61/-." (2" 14" ("21,10"5(LL/"5 (/2" 1*/"<-(,12"53 /" T &~ I'()-"13"0/ L (!, " 12/ (2/2"
)6")33211,8"21/1-116"1,"<(,10-/29"%I#"&2/2"("/.&0/."(53&,1"34":(1/" 1+ 3&8*"(-1/",(1/"
/111,8"(,.".'6!,8"[%]  #Z9"@6"/,03&'(8!,8"4('5/'2"13";//<"1*/I""231-"(/'3)10"43" ("5(JI3"
<3'113,"34™10/"0'3<$"11"03,1')&1/2"13"1*/"/.&0113,"1,"("2/,10"03,1(5!,(1!3,","10/"<'3.&0/"
[KI0*/-,2 $"VRM&Z9

3,Q WK HOMROROYM&2'/+-#)"0<&-1"8*"9"*0&": &YoH#0"+) 28)+ &H 2! AB'>[2">&-1
2'+9"+-) +06%&; %o#$) +,&0.0-"$08YoH" & @/)-"8&1), 1 7&U"+-)+//0&;*">) +,&#"0/*-0&) +&-1'
" &OHO"+) 28 # $&-1"80")*<&(1)21&;/#-1"#&2%/0" 081" %*-18)$1%62-0&; H&"1%$!*" &>
-&0-'$%621<&C)>+".0<&*)9"#&"-27&E1"#"'& 1%9"8%*0' 86" +EE)+& PADEEL 18- 182 IV
ZKLFK FRQVWLWXWHY D SURPLVLQJ PHDAEFH#HRU &H (

VP



WEFEF+/=9=K29=68+67+.:558>6C:5+.2:+5N=::=68:

5LFH SDGGLHV DUH RQH Rl WKH PDMRU VRXUFHV RI PHWKD(
/512213, 2"[1/'5/&-1,$"U(5<)/--$"h"#,8'(5$"VRMVZO"L*//43'/$"11"(2"8(1*/']."(11/,1!3," &/"
13"112"218,1410(,1"03,1'1)&1!3,"13"8-3)(-":('5!,89"110/"41/-. 2" (/" 1*/"5(!,"23&'0/"34"5/1*(,/"
&+y LQ WKH DJULFXOWXUDO VHFWRU DQG MeKVRMNZUOG ULF
6KDKEDQGHK OHWKDQH &+y HPLVVLRQV IURP WKHVH
34"1%/"4-33./."231-"03,.1113,2" %/ ["1*/"5/1%(,38/,10") (01/1(2" 1*17/9"L*/'/43'/$"2:110*! 8"

/512213,29"%:110*1,8"13"(/'3)!0"23!-"03,.11!13,2"03&-."3,"31*/"*(,."1,0'/(2/"/5!22!3,2"34"
QLWURXV R[LGH 1w2 E\ DHUR BARFLEMF WU LFDR GhHW X@HO HD@L K
(3&1"MV"115/2"53'/"13"0-15(1/"0*(,8/"035<("13"5/1*(,/"[A,. [($"VRMOZ9"A-1*3&8*$",3"
21&.1/2"23"4("*(7/'2*3:,"1*(1"11'3&R [LGH 1w2 LQFUHDVHV RIIVHWWLQJ W
PHWKDQH &+y UHGXFWLRQ™6W\JHU 8SKRII

Y3UTIS L (T, 21 & 12" 10 (71" 2%3: "1 (1" %ol #"03&-.", /1."5(; (L
03,1')&1!3,"43""/.&0!,8"8'//,*3&2/"8(2"/5!22!3,29"A"21&.6")6"+(;I"[VRMRZ$": *10*":(2"
03,.&01/.","1*/"1/'(1"/813,"34"DI<(-"5/(2&."5/1*(,/"(,.",11'3&2"3G./"/512213,2"4'35"
1:3"035<(()-/"<(..6"41/-.2"[3,/":11*"%6I#"(,."31*/":11%"03,7/,113,(-"4(  '5!,8"5/1*3.2Z9"

7KH VWXG\ UHSRUWHG WKDW PHWKD QHW3X." {#M28VLRQV ZH
H/1(2°11'382 WR[LGH 1w2 ZDV U35 20AHZE"/E-101KMH17/." &/"13" 14"
1.&0113,"1,"1,3'8(,10",11'38/,9"#1"*(2"(-23")//,"(11')&L"13" 1*/"*\32<*/'/2")/! 8"53'/"

HIITHFWLYH pVLQNVY IRU QLWURJHQ LQ WKH VRLO 5DQD

OHWKDQH &+y HPLVVLRQ WKURXJK ULFH SURGXFWLRQ LV L

'‘DKDO SDXW HW DO KHQ LW FRPHV WR QLWU
43&,."13",0'/(2/"2-18*1-6":11*"1*/"(<<-10(1!3,"34"%I#$"(,."235/115/2"(-23"13"./0'/(2/":11*"
1*/".10'/(2/"),"&2["34"4[11-\'2"[+&5("'/1"(-9"VRRYI'2(-(;2*5!"/1"(-9"VRMTe"L*(;&™/19"(-$"
VRMQe"l[(&1"/19"(-$"VRVRe"F<*344$"VRMTZ9"F2/"34"-22"4/'1!-\/'2"(,."-122/"'(8'30*/5!0(-2"
FRQWULEXWHYV WR WKH UHGXFWLRQ RI ULFH SURGXFWLRQTYT

_'11,*38&2/"8(2"/512213,2"4'35"<'3.801,8$".121')&1!,8$"(,"&2!,8"1*/"-/22/", <&12"[X&(-2"13"
(O3&1"RVMIRF'34"1%/"8-3)(-":('5!,8"<31/,1)(-"[_K>Z"4'35"(--"/512213,2" [7/."4'35"433."
<'3.8&0113,"[I/'5/&1,"119"(-$"VRMVZ9"#,"1*(1"20/, (139&I0/1/2"8'3:,"4' 35" % |#"5/1+3.2"

vVQ



0(,"*/-<"1.&0/"8-3)(-":('5!,8"<31/,11(-"[ _K>Z")6"VRARF'(1"-/(21$"(,."(1"5321"*(7/")/,"

)6"2(1,"/19"(-"[VRMTZ$"11":(2"438&, " 1*(1":11*" % 1#"<'3.&0113,"5(,(8/5/,1$"1*/6"./17/."QVF"
UHGXFWLRQ LQ P W XDQ'B, 13/ H.R1" 2" (0035<(,!/.")6"VPf"

LQFUHDVH LQ 1LWURXV R[LGH 1w2 ZKLFK JDYH D QHW RYF
('51,8"<31/,11(-"[_K>Z9 "&

3:KHQ WKHUH LV FRQWLQXRXV IORRGLQJ WKH SRS
| #5/2"083"-1%+"8)+8&-1"82%0" 8", &-#%>)-) +U6*&#) 2" & Yo#t$) +, 78 345&21%+,"0&-1
2+ )+ 0% &S5 &:) *>08- &2 IVE(1)21&21%+ "0&-1"&0"--)+,&";&-1"&#) 2" &I#'>/2-)'4
UHVXOWLQJ LQ UHGXFWLRQ LQ SURGXFWLRQ 1R+ RH
IORRGHG LUULJDWLRQ SURFHVV RI 65, LW UHVXOMW
- &-1"8-H%>)-) +%*&H) 2" & YoH$)+,&0.0-"$7 &S ("9 H<&(1"+&("&2%6*2/*%-"&-1"&+"-&
H'>[2-)+&18$" - 1%6+" 8%+ >&IH'>[2-) +&':8+)-#/0&1)>"<& (" 8&2% >8R 1 B/&)-&2'+-#)6 -
WR D QHW UHGXFWLRQ RI JUKBHKRXVH JDVHV HPL

WXK*B6%*&(Vo#$) +,&!'—"+-)%*&Y KIZ[&)0&>";)+">&U0&- 1" &2I$/*%-) 9" &#Y%>)%-) 9 & #2) +,<&6'-1&
Uo+>&)+>)#"2-&";;"2-0<&'D " #&Y6&O0"2):)">&-)$"& 1'H): +&H"0/*-) + & H $& REOSJOP &$%600&

1 &,%08&8#"*%-">&-'&0'$"&#";"#"+2"&,%0&XU PA\&YSZMO]]"L7
WEFEH+&5:=:928D5+96+;2=8+28B+J=8B

L*3&8*"1*/"035<('(117/"21&.6"34"%I#"(,."03,7/,113,(-"0'3<<!,8"2621/52$"1*/" 144/,0/2"

1" 117). 4351521 (8134 1)~/ 89 Y6l *(2"-3: ["<-(,1"./,2116™/2&-11,8","./7/-3<1,8"("

8/(1/™ &5)/"34"11--/'2"035<(/."13"1*/"03,7/,113,(-"4('5!,8"<'(0110/29" % I#" /2&-12"*(7/"

2%3: "1*(1"1%/"1/0%,10(-"5/1*3.2" 1*(1"%I#'&2/2$"*/-<2"13"(73!." 1*/"8 BB 1! 8"4(013'2"
280%"(2"1'(,2<-(,11,8"21'/22"*'3-./"2/.-1,82"(/"&2/.","03,7/,113,(-"5/1*3.2"
[C(&-(,ISMNNe"%/'<(,11i"/1"(-9$"VRM e"_)/,3&"/19"(-$"VRMQH"F<'/16$"VRMQZ9"A2"1*/2/"<-(,12
*(7[MLHO; M L1120 (2" (2" JI</"™"331 28" (-23"21,0/" 1%/6"(/":1./-6"2<(0/.$"11"12"438&,, " 1*(1"
1%/2/"<-(,12'12121"+/(76™(,"(,."1,.29" @!88/"(,."21'3,8/"™331"2621/52",31"3,-6"5(;/"1*/"

F<*344$"VRRBFYG(5<-/$"!,"("21&.6"03,.&01/.")6"U*(<(8(!,"/19"(-$"[VRMMZS"&"!,
1,01./,0/"34"213'5$"3,-6"MRF"34"1*/"061#"41/-."-3.8/.":*/,"1*/"213'5"21'8&0;$"035<('/."13"1*/"

\Ye)



PPf"-3.8/"34"03,7/,113,(--6"5(,(8/."10/"4Y/-.29"#1"*(2")//,"/21 ()-12*/."1*(1"1*/"</'0/, 1(8/"
34"<-(,1"-3.81,8"0(,")/"2!8,1410(,1-6""/.&0/.")6"&2!,8",1/'5111/,1"I"18(1!3,"(2"035<(/."13"
1%/"03,1!,&3&2-6"4-33./."63&,8/""2//.-1,82":11*":1."2<(0!,8"[U*(<(8(!,"/19"(-$"VRMMZ9

WEFEW+\=K>5;+B=:52:5+28B+?75:9+15:=:928D5

E(,6",2/01"</212"(,."5!0'3)!(-"<(1*38/,2"('/"-1;/-6"13")/035/" (5<(,1":11*"8-3)(-"

('51,8"[%168/ "h"F<*344$"VRMQZ9"#,"%I#$"1%/"<-(,1"./,2116"12"-3:9"L*/""/.&0/."<-(,1"./,2116"
'/.&0/2"&51.116","1*/"0(,3<6"2!,0/" 1*/"(1"'0(,"/(2!-6"0V'0&-(1/"1* 3&8*"1%/"<-(,129"L*I2"
2/111,8"<'371./2"(".12(.7(,1(8/3&2"1,71'3,5/,1"43" 1%/"</212"(,.".12/(2/2"035<('/."13" 1*/"
03,21(,1-6":(1/"4-33.1."10/"<(..6" 41/~ 2"[+('1*1:/6(,"/1"(-9"VRMRe"+&5("/1"(-9"VRRbe"
12(-(;2*5!"/1"(-9"VRMTe"_)/,3&"/19"(-$"VRMQZ9"#1"*(2"(-23")//," /<3'L/."1*(1"1*/'/"12" ("
1/,./,06"34"218,1410(,1".'3<"1, " 1*/"&2/"34"(8'30*/510(-2")6" 1*/"4('5/'2"(.3<1!,8"%I#")/0(&2/"
34"112"18%" 12/(2/"(,."</21" 12121 (,0/"[+(;1$"VRMRe"U*(<(8(!,"/19"(-$"VRMMe"I(,($"VRMPe"
A, I($"VRMOZY

WEFEM+16=4+58>28D5N589

U3,7/,113,(-"4('5!,8"5/1*3.2"1,1/,217/-6"&2/"1,3'8(,10"23&'0/2"34" &1'1/,12","(,(/'3)!0"
231-"13"1,0'/(2/"10/"6/-.29"#,"03,1'(21"13"1*(1"<'(0110/$"%I#" (<<-10(1!3, *(2"/5<1"0(--6"
121()-12*/."1%(1$")6"5(,(8!,8"(,."53) -\, 8"1*/"/-/5/,12":11*1 "1*/"(1532<  */["2&0*"(2"
11'38/,$"0()3,$"(,."3G68/,"(,."1*/" &1'1/,12":11*1 "1%/"231-"[<*32<*3'€2$"<31(22!&5"(,."
510'3,&1'1/,127"53'/"2&00/224&-"2&-12"0(,")/"./'17]."[F<*344"h"+(22(5$"VRBIKES"
I11.$"B/",(,./2$"h"F<*344$"VRR®@"=3)/'5(,,$"VRRTZ9"L*/"%|#"1/0* B42"/ *(,0/"23!-"
41'11-116$"(,."03,2/X8&/,1-6"15<'37/"1*/"231-"*/(-1*"(2":/--"(2"1*/"<'3.&0117/"0(<(0!169" @6"
(..1,8"3'8(,10"5(11/"13"1#/"231-$"11",.&0/2"331"8'3: 1*")31*"1, "1*/"-/7/-"34"8'/(1/" .]<1*2"(2"
{[--"(2"*(7),8"53'/"035<-/G")'(,0*/."'331"2621/52"1 *(1"/4-/012"1*/"/2121(,0/"13"&<'331!,8"
[F<*344"h"+(22(5"VRRNe"+(;!$"VRMINEZ )-/2"1%/"/,10*5/,1"(,."15<'37/5/,1"34"231-"
1¥3&8*'3'8(,10"5(11/'$":*10"1 "4(01"12"3,/"34" 1*/"43&"'<" 01<-/2" 34" %|#9" A2"231-2" (/"
J10%."(,."5<'37/.".&/"13"1%/"(.11  13,"34"3'8(,10"5(11/'$",&1'/,12")/035/"(7(*-()-/"13"
1%/"<-(,1"4'35"1%/"3'8(,10"5(11/'9"B('5/'2$" *3"(7/")//,"03,21(,1-6"&2!,8"0*/510(-"
AL1-N'2"3, M TH(, (71 A(01."2(8,(113,$"43--3:/.")6"./0'/(2/"],"10/"<'3.&0117116"
ZKLFK LV DW W2J.I0KX 84 G-118"R*V ®190-$"VRVEZ9

VO



3%\ SURPRWLQJ WKH XVH RI RUJDQLF PDWWHU 65,
0689)-Y6*&H*"&)+&-1"&>"9" ¥ I1$"+-&": &:/+,%6*&>)0"%0"07&?20&-1"#"&)0&>)0-%+2"&6
"-080/;;)2)"+-8+-H)'0&; H&" 1% $I*" < &Y6)H&Yo+>&(%-"H&Yo+>&0/+),1-7&3'<&(1"+&-1
B"-("+&-1"&1*Uo+-0<8O*YoH&HY6>)Yo-) +&I"+"-#%6-"08>""1* <&Yo+>&$%C"0&-1"&0')*
QHFHVVDU\ IRU ®5"+1(Q 6&, ~

&

WEFEO+#;6?7+DVD45+BC;29=68

01"/, &0/2"1%/"0'3<"060-/":1 1*"("(7/'(8/"/.&0113," 34" MT".(62"(,."(1"1*/"2(5/"1!5/"
<'371.1,8"18%/"'61/-.2"[F<'/16$"VRRQe"F<'/16"VRMRe"F</16$"VRMQe"I(,($"VRMPe"+(’;|$"VRMMe'
),3&"/19"(-$"VRMIZ/"/.&0113,","0'3<"060-/"/2&-12"4'35"/(-6"1'(,2<-(,1(1!3,$""

VWLPXODW L R @3R25"G.BI(1"W({LY6"B31W7/-3<5/,1"9"1/.&01!3,"34"0'3<"
060-/"(-23"03,1')&1/2"13"/.&0113,"34"™12;2"/-(1/."13"*@35(110"*(\(.2"(,."0(,"(-23"

DIIHFW WKH FURSVY H[SRVXUH WR SHYVRENBBHSALMFDVHY 8
_&1,.38"#)'(*15$"=1(16$"A)) ($"h"L'(3/$"VRMBIZ /"34"1%/"5321" /1(!-." (22/225/,12"
Y8('.1,8"1%/"0'3<"060-/2"(2")//,"03,.&01/.")6"1*/"=121'101"A8'10&- 1 & (-"=/7/-3<5/,1"
AQAI0/$"ES'(,8$"DI<(-"*/'"18* 1" 7 (/112" 34™10/"/'["0&-117(1/.9"A," (7/'(8/$"1*/6"
5(1&'1."MQ".(62"233,/'$"035<(/."13"1*/"03,7/,113,(-"10/9"B3" 1*/"TM "4('5/'2$"1*/"61/-."
<'3.80/."4'35"%6I#":(2"QQ " Lg*(":*/ /(2" 1*/"3 /2" L*(1"/1"8'3:, "1 1* 1+ 1 (1113, (-
5/1*3."*(."6!/-.2"34" OM"1g*("[F<*344$"VRRQZ9"#1"<'3J/012" 1*(1"%I#'<' FI/-""8&)-
-122/™115/9"%*3'1/"0'3<"060-/2"4&' 1*/"] *(,0/"5(,6"31*/")/,/41129"B3" /G (5<-/$"2!,0/"1*/"
0'3<"060-/"12"2*3'1"(,.":/"0(,"8/1™10/"),"("2*3"L/ " LI5/$"1*/"41/-." 3:"0(,")/"&2/." 43" ("2*3' I
2/(23,"0'3<"43"IG (5<-"("7/8/1()-/"3"("43--3:1,8"0'3<2&0*" (2" */(19"%*3'1/"0'3<"060-/"
(-23"5/(,2"-122":(1/""IX&'/5/,129"L*12"<*/, 316<10"0*(,8/"1, "% l#"0(,")/" I-/7(, 1" (2" ("
03<!,8"5/0*(,125"13"/.&0/"0-15(1/"21'/229"L*/"2*3'1/"0'3<"060-/"(-23"<'31/012"1*/"<-(,1"
4'35"8/111,8"/G<32/."13"(,6")!3110"(,."()!1d0"21"/22/2$"*10*"12"53'/"-1;/-6" 13", 0'/(2/":1 1*"
8-3)(-":('5!,89 "

VN



WEFEX+]=54B+=8D;52:5

N i
N E}
\

W\ A {

%l#"/2&-12","E3'(,89"B('5/'2"<'/.101/."37/"O0"13,2"6!/-."(41/"(<<-10(1!3,"34"%I#"13"1*/'"'41/-.9
" " " " " " " " >101&'/"0'/1AH"(J/,. ("F<'/16 "

L*/"1'(1113,(-" 10/"<'3.80113,"2621/5"(2",3"0(<(0!16"13"/G<-3'/"1*/" (1&'(-"<31/,11(-"34"1*/"
0/"<-(,19"%!, 0/ 11"+ (2")/1,"1'(,2<-(, 1/.":11%"3-."2//.-1 82$":11*"-/22"2<(0/"(,."03,1!,&3&2"
IORRGLQJ ZKLFK KROGV EDFN WKH ULFH SOQ@ZYW3EN QDWXUD
218.1/2"(7/"(-23"121()-12*." 1*(1"%I#"5/1*3.2"1 *(,0/"<*62!3-3810(-"(,."53'<*3-3810(-"
0%(,8/2"1,"10/"<-(,12":+10%"4&' 1*/"15<'37/2"1%/"61/-.2"(,."1,0/(2/"4(013"<'3.801!7!16"
[Y&INH/"/1"(-9$"VRRQe"INI(6(;&5("/1"(-9$"VRRQe"L*(;&" /1" (-O$BRMRAXE/2"* (7/"
1,0'(2/."8'(),"61/-.":11*")/ /4112"13")31*"2&)2121/,0/"(,."0355/'01(-"4('5/2"[I(,($"VRMPe"
F<'/16$"VRRQe"F<'/16$"VRMQS$"+(’;!$"VRMMZ9"B3"/G (5<-/$","("21&.6"03,.801/.")6"F<'/16"
[VRROZS$"37/"417/"6/(' 2" [MRIRRDZ" 1*/"(7/'(8/"61/-."<'3&0/.") 6" % #": (2"bOP" Lg*(":*/'/(2"
1%/"61/-."<'3.&0/.")6"03,7/,113,(-"5/1*3.2"3,-6"<'3.&0/2"(,"(7/'(8/"34" 9P"1g*("!,"E3'(,8"
121101"34"D/< (%9

WEFEY+&5BCD5B+C:5+67+:55B:+28B+2Ki#6D>5N=D24

E321"4('5/2$":11*",3"&,./'21(,.1,8"34"*3:"1*/6"0(,"<'3.&0/"53'/":  11*"-/22"[0-(2*!,8":11*"
1*/"03,7/,1!3,(-"2621/5":*10*"1*/6"('/"(00&2135/."13Z$"*(7/"43&,."11"*("."13"<'30/22"(,."
)-UTM*(1"%I1#°5/1*3.2")6"&2!,8"2/1.""(1/"34"3,-6"MRf"[(7/'(8/Z2"34":*(1"1*/6"&2/."43"™
03,7/,113,(-"4('5!,8%$"0(,"8!7/"1*/5".3&)-/"6!/-.","1* "5321"4(73'()-/"03,.11!13,2"[L"I<(1*!"
/19"(-$"VRMQe"KKB$"VRRbe"F<'/16$"VRMQe"I(,($"VRMPZ9"%!,0/$"%I#"/.&0/2"1*/"2/]."

‘Rll



UX&!'/5/,12")6"ORf \WMRI$"1"0812"344"1*/"0321"34"*6)'."2//.2" 43" 1*/"4('5/'2" (2":/--"[F<'/16$"
VRRPZ9"%5!-(-6$"1,"("21&.6"03,.&01/."JA'EEVRRPZ"! "E3'(,8".121'101$"3,0/"%I#":(2"
1,1'3.80/."11"/2&-1/."1,"2(7!,8"bb$V "51"34"2//.2" /' ["<'[713&2-6"NVSQbN"51"2//.2":/ "
UX&N'.9"LH12", 10(1/2"1%(1"3,-6"MQf"34" 1%/"(--30(1/."2//.2"43"03,7/,1!3,(-"4('5!,8": (2"
&2/."13"4('5"3,"MPTPRRR"*("[(1"1*/"(1/"34"QR;8g*("!,"03,7/,113,(-"5/1*3.Z9"A--"1,"(--$"
21,0/"%1#"1.&0/2"2/1."IX&!'/5/,12")6" (<<'3G!5(1/-6"ORMR"</'0/,1$"11"2(7/2"1*/"0321"
[2<0)(--6":11%"1%/"*6)'1."2//. 2" [F<'/16$"VRRPe"%(16(,('(6(,("/19"(-$"VRRTe"+*(.:("/19"(-$"
VRVMZ9

ISV WHRFR 80" >08Y6H#"&)+2#"%0)+,<&"01"2)%** & 1.6#)>&0"">0<&34581*%.089

#')+&-1"&/0"8" &0 >07& U SIV6H">&-'&2'+9"+-)' +U6*&#) 2" &: Yo#$) +, & (BRI L &
0"">&I"HE1"2-YoH" <GBAB>'* | &";;)2)"+-*.&/0"08& £C, &', &0"">08&; #&2/*-)9%-) + TE)8O!*
)+&-1"&2'+-"1-&"; &F"1%*82'+0)>"#) +,&- 1"&6%2C #/+>08"; &%+ &Y% "#%, " & ABIRHEE
0"">081"#8&1"2-%6#"8)+0-"V%=BNERB, 081406, 0&%& 1/, "&#'*" &) +&-1"&%>"1-)'+&6"1%9)'
YOS HOTEEL)08&Y*0'&)$!*) "0&-1%6-8&-1"&>"$Vo+>&; H&)$! #-"> 043D 0 DIFO8E.
H[W HHGW(( &

36DYLQJ VHHG FRVWYV Rl DERXW RI SULRU VHHG

0o--#0962-08-1"8;%6#$"#07&B0!"2)%** &; H&-D'&B GWR">&: Yo#$"#O&; H&(1'$&-1"0"&
0%9)+,082%+86"8%&0), +):)2%-+-&2"+-H)GHRAJOZ *>& ">80"2/#)-.7&3)+2"8$'0-&'":4
HOD)+O&H BRI 2"S)+,&.) > Yot &Y H'Yo> . &2'+0/$"><8Y0& I Vo-+-)+,&-)$"&V6##) 9"
1'/0"1*>0&%6H#" 8:%2)+ & 2H#)-) 2%*&;">&)+0"2/#)-. T&E1"8&-)$"& 63144834 ) 0&-1"&
1%#01"0-81"#) >&; H&O/+"HIBBO&) + &F"1%* T &EL"#"; #'<&) +&-1)0&2'+-"1-&)-&)0&6"(
HRILESYo+0,"$ +-&IH#Y62-) 2" & (1)21&#">/2"0&2'0-08%0& ("*&%60&., ) 9" CRE"PIF &-'&
KRXVHKROGY VXFK DV WKH V\WW.HKP<R6 BWLFH LQWHQ

&

%!, 0/$"Yol#'<-(, 1 2"*(7/"18%/""2121(,0/"13"</212"(,.".12/(2/2$" 1*/"IX&"/5/,1"34"13G 0"
(8'30%/510(-2"12"/.&0/.9"%I#"5/1*3.3-386"(-23"2&88/21 2" 1*/"&2/"34"3'8(,10"5 (1 1/ (1*/""
1%(,"0%/510(-"5(11/"13"/,10%" 1*/"231-"X&(-1169"Y/,0/$"2!,0/"%#"&2/2"4/:8"80*/510(-2$"1 1"
Y2&-12","1.&0113,"1,"(00&5&-(113,"34"1%/2/"2&8)21(,0/2"1,": (1" (2":/--"(2"231-"2621/529"#1"12"

M



(")-/221,8"43"™) 31+ &5 (,"*/(-1%"(2":/--"(2"/032621/5™/(-1*"[A, . /($"VRMOe"I(&1"/19"(-$"
VRVRZ9

'HWHUPLQDQW IDFWRUV #RU2PR:6PH UVY] DGRSWLRQ

1HSDOYV PDMRU FURS LV ULFH ZKLFK FRQWULEXWHV WR PR
03,2&5<113,"[@(2,/1$"VRVMZ9"L*/'/43'/$"(0%!/71,8™10/"2/0&116"12"("2!8,1410(,1"21/<"13:(".2"
(0%1/71,8"433."2/0&'116"1,"D/<(-9"D31"3,-6".3/2"1*/" (1(3433."2/0&116"./</,."3,"10/"
<'3.8&0113,$")&1"1%/" (1!3,(-"/03,356"112/-4"12" /</,./,1"3,"10/"<'3.8&01!3,9"B3"/G (5<-/$"
L*/"_=>"8'3:1*"34"D/<(-"1,"1*/"4120(-"6/(""VRMBRMN":(2"bOM"</'0/, 1$"*/'[" 1*/"2*('["34"

ULFH LQ 1HSDOTV DJULF XIO\WXU@ D!, "*8,(DRV _=>"SHUF
[#,1/',(113,(-"E3,/1('6"B&,.$"VRMNZ9"

A-1*3&8*"1*/"10/'<'3.&01!3,"1,"D/<(-"*(2"8'3:,")6"VIV"1!5/2"2!1,0/"MNNINQ 13"V RRRRIV"
11*"VOM"5!--13,"13,,/2"13"T9QO"1'1--13,"13,2"'/2</01!7/-69"Y 3:/7/'$":11*1,"1*/"2(5/"&I"'!3
1*(,,&(-"1,0'/(2/","10/"<'3.&01!3,":(2"M90"</'0/,1"035<(*/."13"1*/"<3<&-(1!3,"1,0'/(2/"
"(1/"34"V9™</'0/,1"[L'I<(1¥1$"@*(,.(""h"C(*($"VRMNZ9"L*/"'|0/"\®I&4 4!0!/,06™ (113"
'15(1,2"-3:/"1*(,"MRR"[L"I<(1*!"/19"(-$"VRMNZ$":*10*"15<-1/2"1*(1"],"X 3"4&-4!-"1*/"
GRPHVWLF GHPDQG RI ULFH LW QHHGV WR EH LPSRUWHG )
4&1&'1"34"(8'10&-1&'/","DIL{(-9

B'35"1%/"41,.1,82"34"1¥12"/2/('0*$"1*/"/03,3510"4(013'2" 1*(1",4-&/,0/"1*/"(.3<113,")/*(713"
34"1%"4('5/'2","DI<(-"(/"1,4-&/,0/.")6"4('5 \RIS"1*/"4(5!-GRIN"(,."344\H('5"1,035/9"
Y3:/7/'$"(.3<113,")/*(713"12"5(1,-6"1,4-&/,0/.")6"4(51-6"21\/$"<10*"12" ("/4-/0113,"34"
-03"(7(1-()!-1169"C()3"20('0116"12"("121,8"03,21'(1, 1"1,"D/<(-"21,0/" 1*/"4('5":(8/" (1/2"1"
1%/"(21".J0(./"*(2",0'/(2/.")6"T"115/2"4'35"129"bPg.(6","VRR "13"129"VNRg.(6"!,"VRM"
[_*I51/"/19"A-$"VRMNZ9"%!,0/"%1#"12"-()3"1, 1/, 217/, " 1*/"1 1 11(-"<*(2/2$"4('5 /2" (,(-6\/" 1*/"
-[7/-"34" 14410&-16"13"(.(<1"1*12" /"1, 37(113,"19/"%6I#9"A2"1*/2/"4('5/A"/,"<'(0110!,8"
1'(.1113,(-"10/"0&-117(113,$"1*/6"5(6"71/:"1%/" /", 37(113,"(2"1,03,2121/,1": 1 1%"1*/1"3- "
(628"/G</"/,0/2"(,." /1.2"[138/'2$"VRMTZ9"A2")31*"-('QWA(,."(,."25(~ \A(,."*3-./"2"*(7/"
)I1,"(22301(1/.":11*"1%/"(.3<113,"34" % I#$"1%/".JOI B, "12"5321-6"./</,./, 1"3,"(7(1-()!-116"(2"
:/--"(2"0355115/,1"34"-()3"13"1*/"41/-.9"A2" 120822/.")6"='9"F<'/16$"1*/"-/7/-"34"
0355115/,1"13"0('/4&-6"-/(,"1*/"1/0* IX&/2"(2":/--"(2"15<-/5/,1(1!3,"12"(,31*/"4(013"
)/63,."(7(-01-116"34"-()3'9"Y3:/7/'$"-() 3"./5(,."0(,")/"5!,15N/."13&8*"



5/0%(,\(113,"34" % l#"*10%"12"6/1"(,31%/" 1/0* 3-3810(-"./1/'5!,(,1"4(013"*10*"4&'1*/"0(,"
)/"-1,:0."13" 14", 2111&113, (-"(2</01"(2":/-9"

L3"(0*1/7/"1./"&<1(;/"34"%I#$"%l#"2*3&-.")/["5/0*(,!\.9"]G(5<-/2",0-&./"1*/"
1,1'3.&0113,"34"5313'"\/.":/[./'2$"<3:/"11--/'2$"1'(013'2"(,."5/0*(,!\."5/(,2"43™0('/4&-"
1'(,2<-(,1(1!3,"34"63&,8"2//.-1,829"@6"&2!,8"<3:/"1!--/'2"(,."1'(013'2"43"'<"/<(",8"(,."
-[71-1,8"1*/"41/-.2$"(.3<1!,8"5/0*(,\\/.":/1.1'2"(,."*(7/21/'2":/"0(,"5(;/ Yol#"(,"
(11'(01!7/"<(0;(8/"6"2(7!,8"1!5/"(,."0&11!,8"032129"Y3:/7/'$"2!,0/"1*/" (7 (!-()!-116"(,."
(00/221)1-116"34"1*/2/"5(0*!,/'6"12"./</,./,1"3,"31*/"4(013'29"A2"="9"F<'/16"15<-1/&$"

3 QGLD KDV DQ LQGXVWU\ ZKLFK SURY L G-H~N*& @/)\$H
E1" &I#>/2"8)-8)+8&*Yott," & @/%o+-)-) "0&Yo+>80"*&)-&*206** & #&21" %I &1#)2"07& T
-1"80%$"8)+&F"1%*8608& (" &> &+ -&1%69" &' [H&' (+&IH#'>/2-) +&',&-1"0"&" @/)!$"+-7&H
-1%-&2'0-0840<& MM&)+&5+>)%<&-1"&0%$" & ("PH 1882 RIF- EYF&R.2'0-08407&AM
H)#0-&':&%**<&-1"0"&"@/)!$"+-8Yo#"&+-8969%)*%66*"&-'8$'0-&";&-1"8Y0,#) 2/*-1#%*
BHFRQGO\ WKHLU ORZ SXUFKDVLQJ SR&ZHU UHGXFH

&

#,"280%'("03,1/G1$"11"12"711(-"13"(22/22"1*/"5(0*1,/'6" //.2"34" 1*/"4('5/'29"B&'1*/'53'/$"="9"
8SUHW\ VXJIHVWV WKWWHFERRGKFIVWID®I VRFSWDWLRQ ™ LV D
O (2"11,/22/."('3&,."7(13&2"4('5!,8"0355&, 111/2","DI<(-"*  ['["1*/6"0'/(1/"1*/"
3:,"-30(-"7/'213,"34"5(0,/'69" "

L*/"3-"34"2/(0*"(,."IG1/,213,"2/'710/2"12" 71 1(-"1,"(,6",(1!3,"13"<'3531/"./7/-3<5/,1"34"
(8'10&-1&'/9"#,"4(01$"1*/"1,4-&/,0/"34"/G1/,213,"(8/,12"0(,"03&, 1/)(-(,0/"1*/" /8(117/"/44/01"
34"-(0;"34"§/2"34"43'5(-".&0(1!3,"[@3,0)(,( W()!$"?9"[VRRVZ9"A2"("-('8/"</'0/,1"34"
1HSDOYV HFRQRP\ LV GHSHQGHQW RQ DJULFXOWXUH LW LV
23&'0/2"(,." . 7/-3<"<3-101/2"13:(".2"<'3.&0113,"34"X&(-116"433."(1"/(23,()-/g(443".(J*
<'10/2"43"(--€"03,2/'7(1!3,"34"(8'10&-1&'(-"/,7!'3,5/,1€"2&21(!,()!-116"34"433."2/0&116$"
(8'108&-1&'(-$"(,."&'(-"./7/-3<5/,1")6"<'3531!,8"1*/"(<<-10(1!3,"34"/,7!'3,5/,1 W/, .-6"
1/0*,1X&/2"(,."1/0%,3-381/2"[U3,1(.3$"MNNDZ9"K*/,"11"035/2"13"/2/ (‘0¥ TF215/,1","
0/"/2/(0*"12"7/'6"-3:":1 1*"ROM"</'0/,1"34" 1*/"7(-&/"34"10/"3&1<&1")/1,8"1, 7/21/."1 " 10/"
Y2/(0*_*I51/Y19"A-$"VRMNZO"L*/"10/"/2/(:0%"<'38'(5"&, /" 1*/"D(1!3,(-"A8'10&-1&'(-"
112/(0*"U3&,01-"[DAIUZ"/0/17/2"3,-6"T"</'0/,1"34"1*/" 131 (-"/2/('0*")&.8/1"(--30(1/."



[ *I151'/"/19"A-$"VRMNZ9"C!5!1/."/23&'0/2"-/(.},8"13"],(./X&(1/"1/0*,!0(-"0(<(0!16™*(2"
03,21'(!,/."DAIU"13"03,.&01"(,."/44/01!7/-6"033".1,(1/"/2/('0*"(,."21'/,81*/,"112")3,."
11*"-30(-"/2/('0*"0/,1/'2"(2":/--"(2","1*/",1 [',(1!3,(-"0355&,!169""

L*/"/G1/,213,"2/'710/2","DI<(-"12".35!,(1/.")6"837/",5/,1"2/'710/2": | 1*"51 15(-"

U< 2/,1(113,"4'35"1+/"< 17 (1,3, \W'3411"2/013"_*I51/"/19"A-$"VRVMZ9"L*/'/"12"
143" (" /1."43"53' "< 2/, 1(113,"),"1%/"IG1/,213,"2/' 710/ 2"4'35"1%/"<17(1/"(,.",3, W
<'3411"2/013'9"A2"1*/"<&)-10"/G 1/,213,"2/'710/2""[2&-12"1 " /44101/,06"(,."-(0;"34"15<(01e"
<33'-6"53117(1/.":3";'2e"-(0;"34",0/,117/2€"13¢B:,"(<<'3(0*e",3"(003&,1()!-116"13"
4('5/'2e"5120355&,10(113,"34"1,43'5(113,e"-(0:"34'@</'712!3,e", 3" \R/'710/"1'(!,}, 8"(,."
23"3,"[Y(&8$"MNNNZS$"1*/'/"12"(" //."13"),.&0/"3'8(,\(1!3,(-".17/'21410(1!3,"/2&-11,8","
1111(113,"34"5&-11<-/"23&'0/2"34"/G 1/,2!3,"2/'710/"<'371213,9" A2"4('5/'2"</' O 7/"2/(0*"
(,."IG1/,213,"(2"5<3"1(,1","/-( 113,"13"./7/-3<5/,1"34";,3: KB:$"1,0'/(2/"/44101/,06$"
<'3.80117116$"<'3411()!-116"(,."03,1')&113,"43" 1+/"37/'(--":/--,/22"34" 1*/"0355&,!16"(2"("
%3/ [A-(J-I$"VRMMZ$ 1 1"12"("711(-"133-"13"/,8(8/"1*/"4('5/'2"(2":/--" (2" 1*/"31*/" 21 (;/*3-./'2"
1,"(8'10&-1&'(-",,37(1!3,"(.3<1!3,"<'30/22"215<-146"2/,1/,0/9

L*/"A8'"0&-1&'">/'2</01!7/">-(,"*(2"430&2/."3,""18(1!3,"(2"3,/"34"1*/"'<'13'116",<&12"43™
(8"0&-1&'/"11**18*"17/215/,1"(,."-3,8"-/(."115/"1,"-('8/"2&'4(0/"!"18(1!3,9"Y3:/7/'$"
21,0/"D/<(-"12"8141):11*"(""0*"/,.3:5/,1"34""10*"8'3&,.:(1/""/23&'0/2$"8'3&,.:(1/™
"8(113,"12"53'/"2&!11()-/"(2"11"<'371./2"3<<3'1&,111/2"13"./7/-3<"UW@2101!7/'23-&1!3,2"1," ("

37R DFKLHYH WK HERRVH-ER)E RN B2} +<¥-HQOY. &', &2 #) 2/*-1#%*&
V'9"¥I$"+-& 19608 *%6/+ 21" >8Y08S" Yo&t) 2" &IH'>I2-) +&IH H#U$&Y GAZZ[&(1)21&H#'S'

WKH IDUPHUV LV FXUUHQWO\EEHLQJ FDUULHG RXW

A2"IG<-(1,/.)6"='9"F<'/169"A2"1*/"=171213,"U*/4$"B33."2/0&116"(,."(8")&2! /22"
>'353113,"=171213,"(1"E!,121'6"34"C(,."E(,(8/5/,1$":*3"*(2")//,"/,8(8/."(2"/G1/,2!3,"
34410/™1,73-71,8"%I#"21,0/"VRR $"*/")/-1/7/2"1*(1"1*/["12" 3"2&0*"03,0'/1/"1*,8"(2"(.3%1!3
3".12(.3<113,9"Y/"(..$ "



"365, LV QRW D VHW Rl UXOHV WKDW KDV WR EH IRC
1"& Yo HOBY I 8- & HE-1H#"& " &)-08 ) +2) " 0&-1"+&-1".&2%+&,"-&1), 1 "H#&.)"*>
1#962-)2)+,8&%08&)-&0/)-08-1"$7&E 1) BYDE(WBWSEE 21+ &S .64#)>):%-)'+&(1"#"&
196#-)%6*&1%2C %, "&)+-" #9%-) +&) 0&2'+>/2-">&%+>&-1%-&) 0&"19%2-* &(1%-&)0& 1%
1HSDO °

D/<(-"1,"(-5321"(--"34"112" /7/-3<5/,1"<-(,2"*(2"1,0-&./."(8"10&-1&/"(2"("<'13'116"2/013"[(1"
-1(21"3,"<(</'Z"(-1*3&8*"&, 11-"/0/,1-6"1%/")&.8/1"*(2")/1,"1 (/X &(L/"13"4&-41-"1*["<~(, /."
<'38'(529"L*/".[7/-3<5/,1"<-(,2"*(7/")/I,"43&,."13"./218,"5(,6"(8'10  &-1&/"/-(1/."
<3-101/28$"21'(1/81/2","DI<(-9"@&1","<'(0110/$"11"*(2"-(0:/."144/011 7/"15<-/5/,1(113,$"/8&- ("
53,113',8$"(,."/7(-&(113,"34"1%/2/"<3-101/2"_*I5!'/"/19"A-$"VRVAIZ9

L*/"03,0/<1"34"A8'10&-1&'/"#,,37(113,"%621/5" [A#%Z"*(2"("2!8,1410(, 1" (B30I *"
/G1/,213,"(,."(.7123'6"2/'710/2"[K3-."@(,;$"VRROZ9"K*/,"(",/:"1/0*,3-386"12"./7/-3</."11"
12"3&,."13",1/'(01":11*"2301/169"%3":*/,"("1/0* 3-386"2&0*" (2"%I#"12"1,1'3.&0/."13"230!/16$"
1%/'<'30/22"4'35",1'3.80113,"13"(.3<113,"12", 31"("-1,/("</2AQ"#1"12"4& 1*/" /<], ./ 1"3,"
\&5/'382"31%/"4(013'29"L*/'143'/$"1*/'["12" (" IX&Y/5/,1", " 1¥/"2*141"1 "<['2</0117/"34"215<-6"
1'(,24/™34"1/0%,3-386"13:(".2"(,"A8'10&-1&'(-"#,,37(113,"2</01'&59"L 12" /2/('0*"*Ig*-18%12"
TH(:"-1,:2"1 " 1412°<'30/22" 34" A" 0% <" 371 /2" (") /1 1/"&, ./'21(, .1, 8" 34" +10*"
21(;/*3-.1'2"0(,"<~(6"(,"144/0117/"3-/"13"20(-/"&<"%I#"13"(":1./"/G1/,19"A2"("03&, 1'6":*I0*"
&2/."13"1G<3'1"0/","1¥/"<(21$"*(2",3:")//,"15<3'1),8"10/"(53&,1!,8"13"3,/"5!--13,"13,"
[L'1<(1%1"/19"A-$"VRABI,.":11*"&<035!,8"115/"1%/"<'3)-/5":1--")/035/"3,-6"53'/"2/"13&29"
110/"6Y/-.2"2*3&-.",0'/(2/")6""</'0/,1"(,,&(--6"14"D/<(-"(152"13")/035/"2/-4 \R&A410Y/,1"1,"
T#/"1: 3V JO(./2"L1<(1#1"/19"A-$"VRMNZ9"L*12"12"("0*(--/,8!,8"1(2;"43" 1*/"<3-1065(;/'2
(,."/2/('0%/'29"L*'3&8*"1, 7/215/,1"3,"1*/"[2/('0*"(,."/G1/,2!3,$", 1 11(117/2"1*(1"<'3531/"
5/0%(,\(113,"(,."1"I8(113,"2/'710/2","1%/"(8'10&-1&'(-"2/013'$" /- \&-(,,/."1'(1-2"(,."
1'(1,1,8"34"%61#$"11"12"<3221)-/"13"<'3531/"(.3<113,"34" % |#9"#1" (0 &L (-"(.3<1!3,"
19/"1/0*,3-386"6)'LI\(113,"(2"2&!1/."13"1*/"<'1 01 (-" &2/ *10%":1--"*[-<"&2" (O T/" 2/ W/
28&44101/,06":*/,"11"035/2"13"<'3.801!3,"34"10/9"A-23$"13"/,*(,0/"(0117/"<("110!<(1!3,"34"
A('51'2"(,. "G (1,122 34 %14 1/0* IX&J2"(,."<'1,0  1<-/2"(53,8"4('5/'2$"5/.1("<~(62"("7!1(-"
'3-"13"/G<(,."1%/"(.3<1!13,"34" % I#"1 " [7/-3<!,8"03&, 1'!/2"-1:/"DI<(-9"L*/"'3-1"34"144/0117/"



0355&,!10(1!3,"13".122/5!,(1/";,3:-1.8/"13"1*/"4('5/'2$"3'8(,'\(1!3,2$"(,."<3-1065(;/'2"
'14-/01"1*/"15<3'1(,0/"34"1*/"5/.1("13".122/5!,(1/";,3:-1.8/"()3&1",,37(1!3,"2&0*"(2"%I#9"

WEW+1&(+2:+2+N528:+67+:C:92=82345+2K;=DC40C;5+=8+*5724

0ol 0%(~-/,8/2"1%/":/--""331/."</'0/<113,"1*(1"10/"</'43'52")/21"&, ./"4-33./."03,.11!3,29"
@6"5(;,8"(-1/'(1!3,2"13"1*/"-3,8"21(,.1,8"10/"8'3:1,8"1/0* IX&/2"23"1*(1"1*/"4('5/'2"2121"
1%/'03&,1/'<'3.&0117/"03,1!,&38&2"4-33.1,8"1/0% IX&/"34™10/"<'3.801!3,"*(2")31*"/03,35!0"
(,."103-3810(-")/,/ 41129 % 1#"*(2" &5/'3&2")/,/4112"37/"1*/"03,7/,113,(-"4('5!,8"2621/5"
280%"(2"1.&0/.":(1/™IX&V/51,12"(,  ."*,0/"8'/(1/".'3&8*1"/2121(,0/$"/.&01!3,","("2/,10"
03,1/,1"1,"(1/'$"231-"/,*(,0/5/,1$"/.&0113,"1,"8'//,*3&2/"8(2"/5122!3,$"/2121(,0/"13":],."

(. (1, $"18*/" 12/(2/"(,."</21"12121(,0/$"2*3'1/"0'3<"060-/$"*18*/"61/-.2$""1.&0/."&2/"34"
(8'30%/510 (-2"(,."2//.29"@6"5!, 15N\, 8"1%/"./5(,."34":(1/"1,"10/"<'3.&01!3,$"(,."(-23"
'.801,8"1*/"&2/"34"(8'30%/510(-"1,<&128$"4('5/'2" (I"()-/"13"(O*1/7/"™-18*/"6Y/-.2" []2<I1/"
0%(,8!,8"0-15(110"03,.11!3,29"@6"/G<(,.!,8"1*/")!3-3810(-"(,."/03,35!0"<'3.&01!7!16"34"
-(,.$"-(03'S"0(<IL(-"(,.": (1/"2!5&-1(,/3&2-6"1*12"5/1*3.3-386"*(2"/,()-/." 1*/"4('5/'2"13"
<'3.80/"53'"3&1<&1":11*"-/22/"1, <&12")6"53)1-I\1,8"1*/"2/'710/2"(,.")/,/4112"34"231-")131("
[E/6/'$"VRRNZ9"K!1*"112"3:,"2/1"34"03212"(,."03,21'(!, 12$" %I #*(B1:8"43{,1(8/2")6"
(2'2&21(,0)-6",07(2!,8"10/"<'3.&0113," &/"13"53/"11--/',8"(,.")/11/"8'(1, "X &(-116$") Z"
51,1511, 8"14/"&2/"34":(1/"12")/ 410! (-$"<('110&-(-6",":(1/"*-15!1/."/,7"'3,5/,12%"(,."0Z"
.&01,8" Y_"[512213,29" "

A2"1+/"15<(012"34"0-15('0*(,8/"(/"(-'/(.6")/1,8"IG</1/,0/."1 "DI<(-"2&0*"(2"1,0'/(2/""
(7/(8/"L/5</ (1&12$"0*(,8/")," (1, 4(--"<(11/', 2$"12/"1,"1*/"4'/X&/,06"34" G 1'/5/":/ (1*/"
171,129"8)2/'7/."0*(,8/2"1,"0-15(1/"),"DI<(-"1,0-&./"53/"2/7/'/".'3&8*12"(,."4-33.2"  (,."
2+1417,"(8'108-1&'(-"2/(23,2"(0'322".144/'/,1"(8'BD3-38!0(-"\3,/2"34"D/<(-9"A8'10&-1&'/"12"
1%/"03',/'213,/"34"1*/"D/<(-/2/"/03,356$":*10*'03,1')&1/2"13"3,/"1*!"."34"1*/"131(-"_=>"34"
1%/ (113,9"A)381"QQ"</'0/,1"34" 1*/"<3<&-(1!3,"12"/,8(8/."1,"1*12"2/01B~ @ (,;$"VRMNZ9"
Y37/, (IX&(L/"<'3.&0113,"34";/6"0'3<2"2&0*" (2"5(I/"(,.""10/"13"5//1".35/2110"

S5(,. 120K (23,7) 4, L8R5 <31 (1/2"34" 21 (<-/"0'3<29"L¥/"2-3:" /7/-3<5/,1"34"
1%/"(8'10&-1&'(-"2/013"*(2")//," (L1 &1/." B 4(73'0-/ /(1 */"03,.1113,2$"1,2&44101/,1"
1"I8(113,"2/'710/28$"-(0;"34"(8'10&-1&'(-"1,<&12"280%"(2"2//.2"(,."4/' 11-\' 29" L */'/43'/$"D/<(-"12"
1" 134" ("5(J3"1'(,243'5(113,"1,"1¥/"4('51,8"<'(0110/2":11*")/11/"/032621/5"
5(,(8/5/,19"L3"5(;/"1*12"<3221)-/$"("2&<<3'111,2111&113,(-"(,."<3-106"/,7!'3,5/,1"12"
J111.9"A"03,.8017/"<3-106"/,7!'3,5/,1":*10*"8(1*/'2"1*/"/03,3510$"/,7'3,5/,1(-"(,."



(8'0&-1&'(-"4'3,11/":11*"&,03,7/,1!13,(-"("(,8/5/,12"12",/0/22('69"#,"2&0*"("03,1/G1$" % I#"
0(,"03,1'&1/"13"2&21(!,()-6")6",42!,8"0'3<"<'3.&01!7!116$")&!-.1,8"/21-1/,0/"13"0-15(1/"

FKDQJH LPSDFWYV DQG JUHHQKRXVH HPLVVLRQV +RZHYHU
DV D uXQLYHUVDO VROXWLRQY ,W FDQ EH FRQVLGHUHG DV
J:M,,37(113,2"(,  ."03,21(,1"53.1410(1!3,2"(,."15<'37/5/,1"[L*(;&"/19"A-$"VRMQZ9"

#>2795,+MA+#68D4C+=68+

A J"34"1¥/"5321" 71 1, T2 1), 112" 34 %1412 0'1(2/™,"61/-.9"Y 3:/T/'$ Yol 2"
53'/"()3&1"<'3.&0117116"34"/23& 0/2"1*(,"61/-."(,."<'371./2")/,/4112")/63,."6!/-. 9% I#"
IG<(,.2"1*/")13-3810(-"(,."/03,35!0"<'3.&01!7!16"34"-(,.$"-()3'$"O(<! 1 (-"(,.": (1/" (--":¥1-/"
)&A41",8"(8(!,21"1*/"/44/012"34"0-15(1/"0*(,8/"(,.""/.&0!,8"8'//,*3&2/"8(2/2" Y _Z9"@6"
51LISINL 8 1/ /5(,."34": (1/™,"10/"<'3.8&0113,$"(,."(-23"/.&0  1,8"1%/"&2/"34"
(8'30*/510(-"1,<&12$"4('5/'2"(/"()-I"13" (0*1/7/"*18*/"61/-.2" [2<11/"0*(,8!,8"0-15(110"
03,.1113,29"L*12"5/1*3.3-386"*(2"/,()-/."1*/"4('5/'2"13"<'3.80/"53/"3& 1 <&1":1 1*"-/22/"
1,<&12")6"53)!-1\,8"1%/"2/'710/2"(,.")/,/4112"34"231-")131(9"Y3/'$"./2<11/"%I#"1,0'/(2!,8"
-()3"<'3.&0117116","("2821(1,(-/"5(,,/'$"1*/"-()3&"" IX&L'/5/,1"341/,"*1, ./'2"112"(.3<1!3,9"
A,3L1¥/"5(I3") (" 13 %14 (.3<113," 12" 1H(1 % I#"112" 31"2&1()-/"43" (/(2"*(7),8",3""I8(1!3,"
238'0/"(7(1-()-/19"#,"2&0*"("03, LAS"5/0*(,\(1!3,"34"™10/"4('5!,8"(,."./7/-3<5/,1"34"
1"B(113,",4'(21'&01&/"0(,"2*(</"("4(73&'()-/"2/11!,8"43"4('5/'2"21'&88-1,8"13"1(0;-/"-()3"
2%3'1(8/2"3"+18%/"'<'3.&01!3,$"2&21(!,()-69"

#>2795;+OA+&5D6NN58B29=68+28B+$=N=929=68
OE&BDG6NN58B29=68

"L 0,0/"1%/"0&"/,1"(8'10&-1&' /" [2/(:0%"1,"DI<(-"12")(2/."3," (" 13<\NB:, " (<<'3(0*$" 1*/"
-30(-"<13'MLY2" (" I5(,."(["37/-33;1.9"% " 111(117/2"5<-/5/, 1.1 "DI<(-"(/"
GULYHQ PDLQO\ E\ 1$5&TV UHVHDUFK LQWHUHVWYV RU F
(/220 QJ IDUPHUYV QHHGV ,Q D VFHQDULR ZKHUH IDUPH!
[8(117/-6"1,4-&/,0/.")6"-(0;"34"(8'10&-1&'(-"/X&!<5/,1$"/2/('0*/'2" 1+ 3&8*" ("
)31138/&<"(<<'3(0*"0(,"*/-<"./7/-3<"IX&I<5/,1")(2/."3,"-30(-"/23&'0/2"(,.9"
B&'1*/'$"1'(1,1,8"0(,")/"<' 371./."13"1%/"-30(-"1/0* 101(,2":*3"0(,"./7/-3<"(<<'3<'|(1/"
IX&I<5/,1"2&0%"(2":/1./'2"(,."5 (/' 2"L*12"0(,"-3:/"03212"34" 2&0*"IX&!<5/,19" "

"l B&'1*/'53'/$"5321"%l#"/2/(0*"12" 35!, (1/.")6"13<102"/-(1/."13"6!/-."1,0'/(2/$"
</'43'5(,0/"34"7(1/1Y/2"(,."/03,35! 0"/1&',29"#,"(.1113,"1%//"12"(}/0/22!16"13"



21&.6"/(23,2"43("3<1!3,"3",3, WGRSWLRQ IDUPHUYV SHUVSHFWLYH
IDUPHUVY DGRSWLRQ EHKDYLRU WRIMV.E/N\2!1IPHZ WHFKQR
L*12" 11 0Y(2/"1%/"&, /'21(,.1,8"34"*6"0/  '1(!,"(8'10&-1&'(-"1/0*,3-38Y/Z7" 31"
)/1,8"(00/<1/.9"L*&2$"1,111(117/2"0(,")/"./2!8,/."13"<'3531/"%%61#"(.3<113"9

"L OI51-(-6$" (2 %141, 0Y(2/2"1%/"61/-.2"34™10/" 7 ("1/11/2"1,0-&.1,8"<'/5!&5"10/"
7(Y1Y2$"2811()-/"1,0/,117/2"2*38-.")/"<'371./."13"<'35311*/"<'3.&01!3,"34"
<[51&5"10/"7(1/11/29" @/0(&2/"34" 112" 18+ X &(-116$"1*/2/"<'[51&5™10/"7 (‘1/11/2"
J5(,."(HIBHMS (/1 <" 10/9" L*/'143'/$"1*/"83 7/ 5/,1"0(, "/, *(,0/" 1*/"/G<3'1"34"
1%/2/"3'8(,10(--6"<'3.&0/."(‘35(110"10/"7("/11/2")6"<'371.1,8",0/,117 [29"A-23$"1*/"
837/',5/,1"0(,"03,.&01".1/01",7/215/,1"3,"1'(,2<3'1(1!3,"./7/-3<5/,1"(,."
IG<-31,8"1%/"1, 1/',(113,(-"5(";/1"23"1*(1"43'/18,"0&"/,06"0(,")/"/(',]."1*3&8*"
<'3</"5(/11,8"34"%I#"<'3.&0129

" AB10&-1&'(-"IG1/,213,"0(,"/5<*(2IV"<("1101<(13'62'30/22/2"1(1"!, 73-7/"1*/" (01! 7/"
<('1101<(113,"34"1%/"4('5/'29"#,1'3.&01,8" /:"1/0*, IX&/2"280*" (2" %% |#":+10*""]. &0/ 2"
<-(,1"./,2116"(,."43--3:"(-1/,(1/":/111,8"(,.".'6!,8"10/"518*1"2//5"1--3810(-"13"1*/"
03,7/,113,(-"4('5/'2"(1"41'219"L*//43'/$"11"12" /@2('6"13", 73-7/"4('5/'2" 1+ 3&8*"
A('5/"41/-"20%33-2$"41/-." /53,21'(1!3,2"13"(0*/7/"(,"(01!7/",73-7/5/,1"34"4('5/'2"
43"1%/"2800/2248&-"15<-/5/,1(1!3,"34"28&21(!,()-/"(8'10&-1&'(-"<'(0110/2"-1; %I #9

OEB+N=929=68

A J"34"1%/"5(J3"-1511(113,2"34"1*12'@.6"03,0/, 2" 1*/"<*6210(-"-15!1(1!3,2"0(&2/.".&/" 13" 1*/"
<(,./5109"A2" (" " [2/(0*/"™, " 1*/" 41 " 34" Yl #$"#'-(0:." 421 \W(,."IG<32&["13" 1*/":*3-/"
<'30/22"34"%I#".122/51,(113,"(,."*3:" 1%/, 1/(01!13,")/L:/1," /", 37 (113, 2" 2&0*" (2" %% | #"
(,."112"<'1,01<(-"€2/"2"1(;/2"<-(0/9"Y/,0/$"2/03,.('6".(1(":(2"1*/"5(I3"23&'0/"34" (1 (":*10*"
-/(.2"13"112"3:,"-1511(113,29"C(0;"34":/--"/03"./."3"<&)-12*/."-11/ (1&'/"/8(" .}, 8" %6 |#"] "
D/<(-":(2"(,31%/"03,21'(!, 19"A-23$"1*/"/4/"]." 30&5/,12"5(6"(-23"*(7/"(")!(2"13:(". "
4(73",8'%I#9"



&"["&"#"1 +

$IJULFXOWXUH 3HUVSHFWLYH 30DQ .DWKPDQGX +LV 0D
1/1'1/7/."4'35" *11<Hga/G1:<'-/82M94(393'89.3029<.49,/<MBMPO 9<.4

A, 1($">9"[VRMOZ9">31/,1!(-2"34"2621/5"34"10/"1,1/,2!1410(1!3,"[%I#Z"!,"0-15(1/"0*(,8/"(.(<1(1!3,"
(,."5118(113,9"A™/71/:9 ™

@((*$"@9"U9"[VRMR$"?&,/29"%621/5"34™10/"1,1/,21410(1!3,"[%1#Z"]03,35!0"(,."]03-38!0(-" @/, /412"
34"#5<'37/."<'3.8&0113,"<'(0110/"4B33."%/0&'116"(,."1/23&'0/"U3,2/'7(1!3,9

@(;/'$"19$"=(:/$"=9%$"L&3,8$"L9">9%$" @*&!6(,$"%9"#9%"(,."_&/"($"C9"U9"[MNNNZ9"L*/"3&1-33;"43™
(1/123&'0/2","1*/"6/(""VRVRH"0*(--/,8/2"43"'/2/('0*"3,":(1/"5(,(8/5/,1",""10/"
<'3.&01!3,B'/-1"%0-&?0 565" MP9

@(2,/1$"@9"[VRVMZO"L(;!,8"110/"%0Y/,0/"13"B(G/28"1/6%)298"1/1'/7/."4'35"
*11<2HgQg56'/<&)-10(9,(8(':,/1:3:9035¢./:291(;!,8WO/ \RO!/,0/ W3H('5/'2g I

@(8&035)/$"=9%"U'&1/$"#9$"=(71/2$" @9$"=&,:/--$"?9$"_(-/$"E9$"?23,/2$"29$"999"(,."L3&-5!,$"U9"[VRF
1/(<1,8"1%/")/ /AL 2H"201/,0/"(,."1*/"2&21(!,()-/"1, 1/,21410(1!3,"34"8-3)(-"(8'10&-1&/9"
L*/"136(-"%30!/169

@/--$">9"[VRMQZ9"%&21(!,()-/"#,1/,21410(1!3,"3@/0BI 16" (,."U-15(1/"U*(,8/"A.(<1(1!3,","
L(\GI("[=3013'(-".122/'1(113,$"L*/""*13"% 1 (1/"F,17/'2116Z9

@/*381$"19$"(,."_-37/'$"=9"[VRMMZO"L*/"/73-&1!3,"34"1*/"%621/5"34"110/"#,1/,2!1410(1!3,"(2"("
23013W/0*,10(-"<*/,35/,3,H"("/<3'1"13"1*"@'--"h"E/-!, .("_(1/2"B3&,.(1!3,9"?9%)*%6*"&
%-&334F&0]AAZ M

ITITTVL,019 "0 Y% & &2 H) 21 1HY6* &Y% +>&211%)"> &8 2 SENIRIZS" MBIRI N9

@*&2(-$"%9"[VRMNZ9" A8 G&ART2" 34" U-15(1/"U*(,8/"(,." 1*/"U-15(1/"U*(,8/"A.(<1(1!3,2W
A"DI<(-/2/"U3,1IG1"I/71/:9" AULA"%U#]DL#B#U"A_I#UFCLFI][#%%DH"VROM
"QPdZ$" [bZ9


http://extwprlegs1.fao.org/docs/pdf/nep171583.pdf
https://myrepublica.nagariknetwork.com/news/taking-rice-science-to-farmers/

@3,0(,( W()'$"?9" [VRRVZED"00)+,&;%2-'#08&%;:"2-)+,&Y%6>'1-)'+&"; &% #) 2/*-I#%*&-"21+*' ) "O\&
E1"€2%0"&";&5+-"H#&Z"0-&G%+%,"$"+-&Y5ZG[&)+&LI$)&V)0-#)2-<&8%0-"#+&
d,%+>%=3013'(-".122/"1(1!3,$"I!'81,1("L/0*Z9

@'65(,$"A9"[VRMQZ9"%30!(-"/2/('0*"5/1*3.29" G43'."&,17/'2116"<'/229
U(2:/--$" 9" [MNNbDZ9"A8'10&-1&'(-"!,1/,21410(113,"(,." & (-"2&21(!,()-/"-17/-1*33 1AH{*"<1/0/i9

U@%"[VRMMZ9"D(1!3,(-"<3<&-(1!3,"(,."3&2!,8"0/,2&2"VRMM"[D(1!3,(-"1/<3'1Z"[/.9$"I3-9"
_37/5/,1"34"DI<(-$"+(1*5(,.&H"D(1!3,(-">-(,,,8"U35512213,"%/0'/1(" (19" "

U//2(6$"E9$"I/1.$"K9"%9$"B/",(,./2$"19"U9$"(,."F<*344$"D9"L9"[VRRQZ9" 34 AIA1223!-"
/111,8"(,.".'61,8"3,"-3:-(,.""10/"61/-.":1 1¥"%621/5"34"110/"#,1/,21410(113,"[%61#Z"
5/1*3.29'5+-"#+%-) +06* &b /#+06*&"; &2, #) 2/*-[#%*&3/0-%) FVEBJITO

U*(<(8(1,$"LO$"112/5(,$"A9$"(,."c(5(J!$"]9" [VRMMZ9"A22/225/,1"34"2621/5" 3 2041D(1!3,"
[%1#Z"(,."03,7/,113,(-"<'(0110/2"&,./"3'8(,10"(,."1,3'8(,!0"5(,(8/5/,1","2(<(,9"  4)2"&
32)"+2'$ONTZ$" MMRY

U3,1(.3%$"L9"]19"[MNNbzZ9"B3'5&-(1!,8"/G1/,2!3,"<3-106$"!,"15<'37!,8"(8'10&-1&'(-"/G2&2!3,9"
4""#'+2"&G%+/%*&4'$"\&H">&? #) 2/#1&P#,%+):%-$HVI ROMR 9

]--1311$"29$"=/'6,8$"=9$"Ej--/'$"U9S$"B'l/-/'$"+9$"+3,\5(,, $"E9$" /'1/,$"=9$"999"(,."]12,/'$"%9
[VRMTE21'(1,12"(,."<31/,11(-2"34"4&1&["1"8(1!3,":(1/"(7(1-()!-116"3,"(8'10&-1&'(-"
L*/212">'3<32(-H"%621/5"34"110/"#,1/,2!4B)(L"D/<(-$"<'3.&01!3,"&, ./""0-15(1/"
0%(,8/9">'30//.1,82"34"1*/"D(1!3,(-"A0(./56"34"%0!/,0/2$"MMM[NZSVIWTN 9

=(*(-$"+9"19"[VRMTZ9"%621/5"34"10/"],1/,2!410(1!3,"[Y6l#ZH"A"<31/,11(-"(<<'3(0*"13"/,*(,0/"10/"
<'3.&0117116"(,."433."2/0&' | 15B#+%6*&; & H"0-&%+>&€)9"*) SOAMZS$ " HBM9"I/1'1/7/."
4'35H*11<2Hgg:::920!/,0/.1'/019035920!/,0/g("1!0-/g<!lg%R"ROPVMdJR RRROBON@#@PR

=/<('15/,1"34"A8'10&-1&["[=3AZDVRMPZR"&9%#)"+-%*&$%!1) +,&)+&F 196\ &5$1%)2%-) +&; #E&.
>"9"I$"+-&Yo+>8%6>'1-)"0])33;p9"+(1*5(,.&9"1/1'/7/."4'35"
*11<Hgg.3(0'3<98379&)-109&<-3(.2g>.44!-/g1!0/gl("/1(-gE(<<!,8qMTbRONPbRMqMPMV
MRQPIFQPQbY .4

=1--$"29$"=/10%/'1$"_9$"(,."C/"L*!"D8&6/1"L*&9" VRIS D" &-1"80.0-"$&";&#)2"&
)+-"+0):)2%-) +\&"00"+0& " Vott+"> & # SEE#I&Y) + 1&Z#'9)+2" 08 3BF % $

TR


https://www.sciencedirect.com/science/article/pii/S0308521X03000878#BIB50
http://doacrop.gov.np/public/uploads/Pdffile/Rice_Varietal_Mapping_1470895701_1512106555-16567.pdf
http://doacrop.gov.np/public/uploads/Pdffile/Rice_Varietal_Mapping_1470895701_1512106555-16567.pdf

=3)/'5(,,$"A9"[VRRTZ9"A"0'1110(-"(22/225/,1"34"1*/"2621/5"34™10/"),1/,21410(1!3,"[%I#Z9"
2,#)2/*-1#%+*&3.0-"$a] [ Z$"VQWDN9

=322$"U9"19$"(,."E3"12$"E9"CO"[VRRRZ9"Y3:".3/2"8/, /" (44/01"1*/"(.3<1!3,"34"(8'10&-1&'(-"
1,37(113,2a"L*/"0(2/"34"15<'37/."5(I\"1/0%,3-386"1,"_*( ,(9"2,#)2/*-I#%*&"2'+'$)28"
ABMZS$"ViblY

=*11(-$"+9"[VRMBIZO&'+&0.0-"$&"; &#) 2"&) +-"+0);) 2%-)"+&) +&-#%+01*%+-">&%+>&>)#"2-&0"">">7&
=3013'(-".122/'1(1!13,9"L")*&7(,"F,17/'2!16'

B/,.3'4$"%9$"EI0*(/-$"Y9"A9S"(,."7(,"_//,$"A9"[VRMRZ9"%<(1!(-"(,." 1/F4@(3;2"34"
8'3&,.:(1/"('2/,10","%3&1*"(,."%3&1*/(21"A2!(B2)"+2 St ANPNOVZ$ " MMWIVhO

(*(1'(J$"%9"19"+9"%9"9">0$"2%($"19"+0$"(,."%!,8*$"19">9" [VRMOZ9"#5<(012"34"0-15(1/"0*(,8/"3,™10
<'3.80113,"(,."21'(1/81/2"43" (.(<1(1!13,"1,"U*I1:(,$"D/<(-9"23%&"34"A8'10&-1&'/"(,."
D(1&'(-"1/23&'0/2$"M[MZ$ MMMV

_(I5/'$"@9"[VRMTZO"D/<(-H"#"18(1!3,"(,."K(1/"1/23&'0/"E(,(8/5/,19"1/1")/7]."4'35"
*11<2Hgg:::9:3-.)(,;93'89/,9'/2&-12gVRMTgRTgMN,18(1!3, W. W1/ W23&'0/W
5(,(8/5/,1

(80%(,$"=9$">(, 1(¥9"+9$"_(&1(5$"%9$"(,."DI<(-1$"E9"@9"[VRMVZ9">(11/,2"34"(.3<1!3,"34"
15<'37/."10/" 7 (YLY2"(,."4(5  WT/-"15<(012"," 212813,/ (1, 41."(/(2"34"D/<(-9"
>(11/',2"34"A.3<113,"34"#5<'37/."110/"I(Y/11/2"(,."B(5 V&/7/-"#5<(012","%1'/22
>3 (LALAT( 2", %3817 A21(9"C32" @(r32$"C(8&, ($">1-1<<! 2H"#, 11", (113, (-"110/"
112/(0*"#,2111&1/$" MR™O

)/,38$">9$"E!10%/--$"A9"E9$"%/.(5!$"AQ" @9$"(,."A83223&$">9"D9"[VRMQZ9"B('5/"/7(-&(1!3,2"34"
1%/"2621/5"34"™10/"1,1/,21410(1!3,"[%I#Z"035<(/.":11*"03,7/,113,(410/"<'3.&01!3,","
@/,!,9'8/#7832)"+-);) SEHS"VORN Q9

1/813,$">*1-1<<1/2"[=3013'(-".122/'1(1!3,$"F,!7/'2116"34"1/(.!,829

_*I51/$"19$"232*1$" DS H15!'/$"%9" [VRVNIZD) 2/*-/#%+*&8|-"+0) +&3"#9)2"0&) +&B])33; p9"
/1'/7/."4'35" *11<2Hgg:::90(,'9528/.80/G1/,2!3,1,1/',(113,(-g#,.37(1!3,2M W
A8'10&-1&' (WG 1/,213,g4!-/2gU*RF*I5!'/qAI%  WB/<(-gVRVMRIM ((9<.4

™


https://www.canr.msu.edu/extensioninternational/Innovations-in-Agricultural-Extension/files/Ch04-Ghimire_AES-Nepal_2021-01-13aa.pdf
https://www.canr.msu.edu/extensioninternational/Innovations-in-Agricultural-Extension/files/Ch04-Ghimire_AES-Nepal_2021-01-13aa.pdf

_H51/$"9$ K/, WH$"Y9"FI"A9"DY"_9$"h"%*/21%($"19"@9"[VRMPZ9"B(013'2"(44/01!,8"(.3<1!3,"34"
I5<'37/."10/"7(1/11/2"(53,8" & (-"4('5"*3&2/*3- .2"1,"U/,1'(-"D/<(-9"4)2"&32)"+ 2"
AAMZS" W9

_-37/'$"=9"[VRMTZ9" 4" 61/-."8(<2"(,."6!/-."0/1-! 82H"5(;!,8"<-(,12"8'3:"1,"<('110&-("'<-(0/29"
_/343'&5$"P $"M@INTO

Y(--$"A9$"2(,22/,$"K9"_9$">/*&$"19$"(,."I(I(-(*1!$"19"[VRRQZ9"],*(,0!,8"(8"10&:3R({3,H"
*3:"13"83")/63,."1*/"21'/,81*/,1,8"34"/2/('0*'2621/52"[D39" Q TQ$ "< AMMNPZ9"L */"
K3-."@(,;9 "

Y(&8%$"19" [MNNNZ9"%35/"-/(.1,8"122&/2" ", 1/ (1!3,(-"(8'10&-1&'(-"/G1/,2!3,$"("-11/'(1&/"
YTIE9 "EL"&DHY*8 &2 #) 21 1H%*&8>/2%- )+ &Y+> SSE[FEE VD TY

YL(6(LI$"DOS$"L'I(I(LI$"LOS$"(,."A, (2$"#9" [VRMOZ9"13311,8"2621/5"34™10/"0&-117(1/."&, /" 2621/5"34"
0/",1/,21410(113, "[%1#Z"5/1*3.": ¥10*"15<'37/2"10/"61/-.9" SPh?ES&D' H#+%*&":&
Q)'02)"+2"SABVZS @Y 9

Y&I\H/$"U9$"=/4/,8$"s9$"h"C3,8$"19"[VRRQZ9"44/012"34"%#"1/0* I1X&/"3,"<3<&-(1!3,"X&(-!16"
(A1/"%1(.1,8"21(8/"(,."6/-."43'5(113,"1,"10/9" b'/#+%*&";&S/%: 1"+ &7 #)2/*-I#%*&
d+)9"#0)-9

Y&22(1,$"A9%$" 1 (2&-$"_9$"E(*(<(L'($"@9$"(,."L&(*('$"%9"[VRMQZ9"Y3&2/*3-."433."2/0&'116"," 1*/"
4(0/'34"0-15(1/"0%(,8/"),"1*/"Y,.& \W&2*"Y15(-(6(,"/813,9 "H">&3"2/#)-. SNPZ$"NVIM
N'b9
#,1/',(113,(-"E3,/1('6"B&,.9"[VRMNZIMON&Yo#-)2*"&) 98 2'+OAHIOOR %60 "180-%%; &' H-i8&Yo+>&

0-%-"$"+-&6.&-1"&"1"2/-)9"&>)#"2-'#&; #& B A N2&3,(-"E3,/1('6"B&, .9"

2(1,$"D93$"=&)/6$"19$"=8)/6$"=9"%9$"%!,8*$"29$"+*(,,($"E9S$">(1*(;$"Y9$"h" @*(1!($"A9"[VRMTZ9"
E1118(1!3,"34"8'//,*3&2/"8(2"/5!2213,":11*"2621/5"34"™10/"1 1/, 21410(113,"1,"1*/"#,\§
_(,8/110">-(1,29'Z%>>.&%+>8&J%-"H#& S+ H $PEZS " PRQ 9

+(-31$"B9"+@R()3;/$"Y9"D9S$", 6('1$"U9"DI$"(,."DI/'&$"CI"+9" [VRVMZ9"=/1/'5!,(,12"#,4-&/,0!,8"
1%/"A.3<113,"34"110/"#, 1/,21410(1!3,"%621/5"(53,8"%5(--*3-./'2"] "E:/("#"18(1!3,"
9%0*/5/$"+/,6(9"

™V



+(;19"%9" [VRMBIDY'$&. ;&#)2"&)+-"+0);)2%-) +H\&?+&%+%*.0) 0& ;&6 1-}-NEFH&>&
"LO)H+$"+-96*&6"+";)-BTEL/'29"D3"/8!(,"F,17/'2!16"34"C14/"%0!/,0/29

+(1*:/6(,$"+9$"2(03)$"%9$"h">&'&2*31*(5(,$"%9"E9"[VRMRZ9"#,01./,0/34",2/01"</212"(,." (1&'(-"
1,/51/2" &, " %I#"5/1*3."34"10/"08&-117(113,9'PANj? =2+8&5+-"#+%-)+%6*&b @RS
“a[VZS$"MVIPB9

+4(($"19"@9$"N"=(*(-$"+9"19"[VRMQZ9">/'43'5(,0/"34™10/"7(/11/2"&, ./"03,7/,113,(-"(,."%6 | #"
<'(0110/2","4(": 211 "L ((1"34" DI<(-9'D' H+%*&": & #)2/*-1#" &Y%o+>&8+O) # EEDE"
MT@IPQO

+5(;($"19%"=*11(-$"+9$">(,./6$"%9$" F<BUBS"(,."F<*344$" D" [VRYMZE*' ) 2%*&
)+-"+0):)2%-)'+&; #&O0/0-%6)+66+"&; "> &I HP <3 1&,111/2": 11+ 1%/"2621/5"34""10/"
1,1/,21410(1!3,9"

+/:G$"CO$"A('12$"DIS$"(,."C//&:12$"U9"[VRMRZ9"A.(<1!7/"5(,(8/5/,1"1,"(8'10&-1&'(-"1,,37(1!3,"
2621/52H"LHL//(0113,2")/1://,",,37(113," /1:352"(,."1*/""/, 7!'3,5/,19"
A8'10&-1&'(-"2621/52%"MR [QAFRRR

+'3--$"L9%"(,."D/"$"E9"[VRRNZ9"=/2!18,2"43"5!G/."5/1*3.2"'[2/(G)9'>&$"-1'>0&#"0"%#21&; #&
+/#0)+,&%+>&-1"&1"%*-1&E)TH2"0

+&5('$"19"E9$">(.5(7( 1*1$"U9$"%&'/;*($"+9$"C(1*($">9"U9$"+'12* (5&'1*6$">9%"(,."%!,8*$"%9">9"
[VRRbZ9"#,4-&/,0/"34"3'8(,10",&1'1/,1"23&'0/2"3,"1,2/01"</212"(,."/03,35!02"34""10/"
<'3.&01!3,"1,"#,.1(9'5+>) % +&b [#+%*&"; & Z*Yo+-&ZHBEBRY 23" VIQB9

+&5('$"AIS"L(;/2415($"Y 9$H(<($"_9$"A;(1$"DI$ % ('3I$ %9$"+(;/I$"EIS"(,."?3241$">9"+9"
[VRVRZ9"A.3<1!3,"(,.".144&2!3,"34"15<'37/."1/0%,3-381/2"(,."<'3.&01!3,"<'(0110/2","
(8'10&-18&/H"#,218*12"4'35"(".3)8.",1/'7/,1!3,","DI<(-9 "e%+>&d0"&Z*}B$"
MRTQVM9

H)%-+%6#%+-0'%8&]"!

C3/7!,23* $"E9$"%&5)/'8$"29$"=!1(8,/$"A9$" (,."K*1141/-.$"%9"[VRM Z9"F, /" :*(1"01'0&521(,0/2"
(,."03,.1113,2".3/2"(.3<1!3,"34"1/0*,3-386"/2&1"1,",0'/(2/."(8"10&-1&'(-"<'3.8&01!7!16a"
A"%621/5(110"1/71/:9"



E(*(J(,$"A9$"+30%*('$"#9$" U 1(-/$"19"%9$"Y&22(1,$"A9$"(,."_13-1$" 9"[VRVRZ9"F,./21(,.!,8"&(-"
3&1518'(113,"(,."(8'10&-1&'(-"-(,."&2/"0*(,8/"L,"1*/"_(,.C!I"@(2!,$"D/<(-9 "211%)">&
K™ #%!1. $OAS$"/MRVVBOO

E(--($"_9"[VRROZ9"U-I5(1/"0*(,8/"(,."112"15<(01"3,"DI<(-/2/"(8'10&-1&'/9"?3&" (-"34"(8'10&-1&'/"
(,.",7"'3,5/,1$"N$"QVWMO

E(G:/-$"29"A9" [VRVINZE)-%-)9"&#"0"%#218>"0), \&?+&)+-"#%2-) 9 BI(&/%R)-10(113'29

E(/,6(3">9">9$"(,."@("/11$"U9"@9"[VRRbZ9"Y 38 2/*3./'5!,(,12"34"(.3<1!3,"34"15<'37/."
(1&'(-"/23&'0/2"5(,(8/5/,1"<'(0110/2"(53,8"25(--*3-./"4('5/'2"1,":/21/ " +/,6(9"
H">&1%)2. $EATZS$"PMIPQY

ENII'$"%9"%9%"U(1(0&1(,$"=9$"AJ(6!$" " ZUDSVKIS"(,."DV/&:/,*&!12$"E9" [VRMPZI"L*/"'3-/"
34" 3:-/.8/$"(1111&./2"(,."</'0/<113,2"1 "1*/"&<1(;/"34"(8"10&-1&'(-"(,."(8'343'/21'6"
L*/212">'3<32(-H"%621/5"34"110/"#,1/,2!1410(113,","D/<(-$"!,,37(1!3,2"(53,8"25(--*3-./"
A('5/'2"1,"2&) Wo(*('(,"A410(9"#1/,(1!3,(-"?3&",(-"34"A8'10&-1&'(-"%&21(!,()!-116$"M [MZ$"
TRFTY

E/6/'$"19"[VRRNZ9"A8'10&-1&'(-"1/0*,3-381/2"43" /7/-3<,8"03&, TIHO0 " *0\&S/#'"%+&
Z%H*)%$'9-

E!,121'6"34"A8'10&-1& (-"=/7/-3<5/,19"[VRMBPZR.9%#)"-%*&$%!!)+,&)+ &I #%s-10( 11 % 3"
17/-3<5/,1"(,."(.3<1!13,9"U'3<"=/7/-3<5/,1"=1/013'(1/9" "

E12%($"A9$"K*111/,$"E9$"+/1/-(($"29"K9$"(,."%(-3;*/$"I9"E9"[VRRQZ9"L*/"2621/5"34"10/"
1,1/,21410(113,"[%IH#ZH" ("0*(--/,8/"43"201/,0/$"(,."(,"3<<3'1&,!16"43" 4('5/"
[5<3:/'5/,1"13:(".2"2821(!,(  )-/"(8"10&-1&'/9"#,1/",(113,(-"?3&,(-"34"A8'0&-1&'(-"
%&21(!,()!-116$"T[ Z$ MMV9

D(1!3,(-"#,43'5(1!3,"L/0* 3-386"U/, 1/" [D#LUZ9"[VRVMZ9"A8'0&-1&'/"%/013'9]03,35!0"%0/, (13"
34"A8'10&-1&/9"1/1'/7/."4'35"*11<2Hgg,/<(-98379,<HOTT gD(1!3,(->3'W-g7V/:
<(8lal.vTT""™

DAIU9"[VRMBEY-)'+%*&4)2"&4"0" %621 & ZHOKPAS p9"+(1*5(,.&9"1/1'1/7/."4'35"
*11<Hgg3<(09,('098379,<g3<(0q022q!,./G9<*<a-7-v,3110/q.12<-(6h!"YMOV b

T


http://opac.narc.gov.np/opac_css/index.php?lvl=notice_display&id=18237

A-(J-1$"9"#9" [VRMMZ9"|44/01"34",43'5(1!3,"0355&,!0(1!3,"1/0*,3-386"3,"(8'10&-1&'(-"
1,43'5(113,"(00/22"(53,8"/2/('0%/'2$"/G 1/,2!3,"(8/,12$"(,."4('5/'2","%3&1*"K/21/" "
DI8/'1(9"D H+%6* & &%, #) 2/*-IHY*&I&: "> &) +; HSBO A/ Z$ MBH Q9

>'(2(1,$'%9%" $JULFXOWXUHYTV VKDUH LQ JURVV GRPHVWLF SURG
*11<2Hgg;(1*5(,.&<3219035¢53,/6gVRMNgRPgVO g (@& ARBE32 2B5/2110W
<'3.800@*1,;2 VUIVQNE/'0/,1 \BE& 7/6SE1"&L %-1$%+>/&Z003,-1,/p"AT(1-(-/"(1H"
W*11<21d*5(,.&<3219035¢53,/6gVRMNgRPgVOQ(8' O & \8'3220B5/2110W
<'3.8008*1,;2 \UAVQNE!'0/,1 \BE ' 7/6x"0A00/22/."\/ "B/)'&('6"VRVNp9

>'116$"29%"(,."@*('&0*($"s9">9"[VRMTZ9"%&21(!,()-/",1/,2!1410(1!3,","(8'10&-1&'(-"2621/529"A, (-2"
34")31(,6$"MMZ$"MREIRND9

>'/116$"?9$"L3&-5!,$"U9$"(,."K!--1(52$"%9"[VRMMZ9"%&21(!,()-/"!,1/,2!1410(1!3,","A4"0(,"
(8'10&-1&'/9"#, 1/, (113,(-"I3&",(-"34"(8'10&-1&'(-"2&21(!,()!-| 16$" NYNIZS"P

1(,($"%9"[VRMAZ%+0;'#$)+,&€)9"*) 1">&E1#',1&5++'9%-)9"&? #) 2/ 8/HHB$\& ?+&5+0),1-&
5+-'&-1"&?>'l-)'+&';&3.0-"$&";&4)2"&5+-"+0);)2%-)'+& Y 345 P EF; H ¥o*

1(&1$"D9$"%!1(&-($"@9"+9$" @ (J'(0*('6($"19"E9$"h"+(;1$"%9" [VRVRZ9"E/1*(,/"/512213,"4'35"
&,2&21(),()-/"0'3<"<'3.80113,","D/<(-$"2621/5"34™10/"1,1/,21410(1123¢("3<1!3,"43"
51118(1!3,9"#19%)$%-"& U 1%+, "8%+>83")*85+-" #3629 MYNZ9"]-2/71/9

5HSXEOLFD 1HSDOYV UHPLWWDQFH HDUQLQJV VXUJHG
03,-1,/p"A7(1-0-/"(LH"W*11<2Hgg56'/<&)-10(9,(8("":,/1:3:,90359,/:B,/<(- VBW
Y5111(,0/ A(,!,82 \R&'S/. \WINMAL/'0/,1 W A" 2W(-A\BADE"/, 1 \WBGX"0A00/22/."\/ ™"
B/)'&('6"VRVMPI

138/'2$"19"E9" [VRMRZG/0) +&":&)++'9%-) 48'%!53,"(,."%0*&21/'9

%(:(‘$"E9"DIS"(,."_3*//'$"E9"A9"[VRRDS"E('0*Z9"A.3<113,"(,."15<(01"34"\/" Y&~
1/0%,3-386"43™:*/(1"1,"10/ WH(1"2621/5 2 :(1/"(,."0321"2(7!,8"1/0*,3-3869"A"0(2/"
21&.6"4'35">(:121(,"[>&,J()Z9"B#-"#+%-) +%6*&HH/$8"+8.I%-"HEB+OWH +$"+-%*&
K'9"#+06+2"&)+&7D3%0 " MWIPZ9" U1 1/2//'9

%(16(-$"19"19"[VRMRZ9"A8'10&-1&'/"12"]," . BR1H'SP) 2&b'/#+%*&";,&V"9"*'1$"+-&500/FIM WV
MPDb9"

TP



9%(16(, ('(6(,($"A9$"L*16(8((J(,$"LI"E9$"h"F<*344$"D9"[VRRQZ9"<<3'1&,!11/2"43":(1/"2(7!,8"
1% %184/ 61/ "&21 8"1*/"2621/5"34™0/", 1/,21410(113'9

%/:('(,$"FO$"(,."@3&8!/$"19"[VRMQZ9"1/2/('0*"5/1*3. 29! /22H"A"2;1--")&I-.1 8"(<<'3(0*9"
23* "K1-/6"h"%3,29

%/'<(,11i$"_9$"(,."I(;313,."(5(,(,($"E9"[VRM Z9"Cm!,1/,21410(1!3," /"-("\I0&-1& /"5(-8(0*/$"1,"
<(LIX&I20%1)"H082 H#)2/*- HERAPZS" TRIWIRO

%*(*)(,./*$"E9"[VRVMZR") 2\&4)2'9" %1 (1121(9"1/1/!12'35"
*11<2HQQ:::921(1!121(9035913<!02gMTT g'l0/gn13<!0Y/(./'g&@'(<</'

%*3/5(;/'$"%9"[VRMbZ9"110/"@W&A4!0!/,069"D/<(-1"L!5/29"I1/1'1/7]."4'35"
*11<HgQq('0*!7/9,/<(-11!5/290359('1!0-/q,(1!3,uBAR&44!0!/,06$ O"T

0%18./-$"F9">9$"=/7;31($"=9$"232*1$"D9"19$"(,."=/7;31($"D9"19"[VRMTZ9"#5<(01"34"/2&-1"
/53,21 '(113,"3,"2621/5"34™10/",1/,21410(113,"[%61#Z"(.3<1!3,"(53,8"<("110!<(,1"(,."
3, W('1101<(,1"4('5/'2" "U*11:(,$"D/<(-9"#, 1/, (1!3,(-"?3&,(-"34"A8'10&-1&'(-"
1G1/,213,$"V[ Z$"MRPO9

%l#"#,1/',(113,(-"D/1:3","(,."1/23&'0/2"U/,1/'9"[VRMOZ9"%621/5"34"1'18/1/,214!0(1!3 \’A) 3&1"
%I#9"1/1'/7/."4'35™ *11<Hgg2'190!!14(.903",/--9/.&0()3&12'lg()3&1&29!,.TG9*15-

%Il#"#,1/,(113,(-"D/1:3"}"(,."1/23&'0/2"U/,1/'9" [VRMPZ9"%I#"#,1/',(1!3,(-"[A:3";"(,."
1/23&'0/2"U/,1/'H"%I#"5/1*3.3-38!/29"1/1"1/7/."4'35"
*11<HQgQ2'190!14(.903',/--9/.&9()3&12''9g5/1*3.29!,./G9*15-

%l #,1/',(113,(-"D/1:3""(,."1/23&'0/2"U/,1/'9"[VRMPZ9"6R1/5"34"110/"#,1/,21410(1!3 £D/<(-9"
/1'1/7/."4'35™ *11<Hgg2'190!14(.903' /--9/.8003&.,1'/2q./<(-q!,./CO*15-

%168/'$"19$"AL1(*/'$"EQ"A9S"_&!,.3$"YO$"#)'(*I5$"Y9$"=!(16$IEEISA)) L' (3/$"E9" [VRMMZ9"
A<<-10(113,"34"2621/5"34™10/"1,1/,21410(1!3,"<'(0110/2"1,"1*/"(1."/, 71'3,5/,1"34" 1*/"
L15)&;1&"/8!3," "E(-19" Z%>>.&%+>&J%-"#&8+9)# SHMZS$"MMITTO

%168/'$"19%"h"F<*344$"D9"[VRMQZ9"L*/"%621/5"34"1'0/"#,1/,2 WADLIB P4 !,8"(8'3,356"
43" ("0*(,8!,8"0-15(1/9'

TQ


https://www.statista.com/topics/1443/rice/#topicHeader__wrapper
http://archive.nepalitimes.com/article/nation/rice-self-sufficiency,3834
http://sri.ciifad.cornell.edu/aboutsri/aboutus/index.html
http://sri.ciifad.cornell.edu/aboutsri/methods/index.html
http://sri.ciifad.cornell.edu/countries/nepal/index.html

06&.*(;('$"L9"19$"(,."l/..6$">9"DI"[VRRDZ9"#,4-&/,0/"34"%621/5"34"110/"#,1/,2!410(113,"[%61#Z"3,"
1%/"1,01./,0/"34"#,2/01">/2129"%:2"+>&+%-) +%*&0.$!'0)/$&'+&-1"80.0-"$8"; &#)2"&
)+-"+0):)2%6- )"+ 7 &Z %! HEIH"O8-&-1"8 3" 2 +>8+%-) +%6*80.$!'0)/$&'+&-1"&0.0-"$&":&#)2"&.
)+-"+0);)2%- )"+ 7 &2, YoH-0* %<& EH) 4% & B O XRBES) %

6XYHGL 0 *KLPLUH 5 .DSORZLW] 0 Y)DUPHUVY SDUW
(,."1/0*,3-386"(.3<1!3,"!,"&'(-"DI<(-9" E1"&YH+U6*&";&? #) 2/*-1#Y*&8>I2%-) +&Y%o+>&
81-"+0)'+ $AJTZS$" PNBMO

L/5/-$"L9$"2(,22/,$"K9"_9$"h"+('1537$"BY"[VRRVZ9"L*/"A8'10&-1&'(-"#,,37(1!3,"%621/5"34"
AV)(1I(H"A,"A22/225/,1"34"#,2111&1!3,(-"C!,;(8/29"#%DAI$"#,1/", (113,(-"%/'710/"43"™
D(1!3,(-"A8"10&-1&"1/2/('0*9 "

L*(;&'$"A9"+9"[VRMRZ9"U'111X&!,8"%I#"0'1110!125H")/63,."20/<110125":11*"/5<!'l01259"U&"/,1"
%0!/,0/$"MVMIVNN9

L*(;&'$"A9"+0$"+(22(5$"A9$"%133<$"K9"A9$" (,."F<*344$"D9"[VRMQZ9"E3.146!,8"10/"0'3<"
5(,(8/5/,1"13"/(2/":(1/"03,21'(", 12" 11*",0'(  2/."<'3.8&0117116%$"/,7"'3,5/,1(-"
) JA12$"(,."0-15(1/ WR!-1/,0/9" 2 #)2/*-1#"<&82'0.0-"$0&I&8+0)#'+$" $SACE" MRMR T9

L*(;&'$"A9"+9%"1(1*$"%9%">(1!-$"=9"F9%"(,."+&5('$"A9" [VRMMZ9"44/012"3,"10/"<-(,1"53'<*3-386"(,."
<*62!3-386"34":(1/"(,."(2230!(1/."5(,( 8/5/,1"<'(01'0/2"34"1*/"2621/5"34™10/"
1,1/,21410(1!3,"(,."1*/!"15<-10(1!3,2"43"0'3<"</'43'5(,0/9Z%>>.&%+>&(%-"#&
8+9)#'+$"+-$| [MZ$"WTY

L*(;&'$"A9"+9$"F<*344$"D9"L9%$"(,."%133<$"K9"A9" [VRMQZ9"%0!/,1!4!0"F,./'<!,,!,82"34"1*/"%621/5"
34"10/"#,1/,21410(1B,"[Yol#ZH"K*(1"12";,3:,"23"4('a9>9%+2"0&)+&%,#'# R cEB" MW
MbN9

LI-5(,$"=9$"@(-V'$"U9$"Y!--$"29$"(,." @/43'1$"@9"CO"[VRMMZ9"_-3)(-"433."./5(,."(,."1*/"2&21(!,()-/"
1,1/,21410(113,"34"(8'10&-1&'/9">'30//.1,82"34"1*/" (1!3,(-"(0(./56"34"201/,0/2$"MRLYPR
VRVQRRVQTY

L'I<(14$" @9$" @*(,.(1$"Y9$"(,."C(*($" 29" [VRIENZD#%-",. & #&F"DF1'1/7/."4'35"
*11<2Hgg(01(20Y/,114109035gA%A_g<.AGARRMI<'4

Tb'



L'I<(141$"19$"C(-$" @9$"D(6(;$"A9"+93$" (&1(5$">9$"%6*(*|.$"E9S$">(,.($"@9" @9$"999"(,."|(3$"+9"%9"
[VRMQZ9"%621/5"34"10/"1,1/,21410(1!3,H"("0'1 110(-"(,(-62!29

F<*344$"D9"[VRRQZ9"#,0'/(2!,8":(1/"2(7!,82":*1-/"(121,8"10/"61/-.2":11*"1*/"2621/5"34™10/"
1,1/, 21410(113,"[Y0IH#Z 9" A8+>E5+-"#+%-) +96*&4)2"&U'+ #'00<&F" (&V"* 1 JR&BING"#
M"Z9

F<*344$"TIYRRQZ9"L*/"2621/5"34™10/"1,1/,21410(113, "[%I#Z"(2"("5/1*3.3-386"43""/.&0!,8":(1/"
UX&LV/5/,12","MB(1/."10/"<'3.&0113,9" 5+-"H#+%-)+%*&V)%* "&"+84)2"8%+>8I%-"H\&
8IIF#)+ &PI-)'+0&; #&H">&3"2/#)- . &%+>&3/0-%)+ 066" &8+9)HSH RS0

F<*344$"D9RRDbZ9"1/.&0!,8"1*/"7&-,/'()!-116"34"&'(-"*3&2/*3-.2"1*'3&8*"(8'3/03-38!0(-"
<'(01!0/H"U3,2!./",8"1*/"%621/5"34"110/"#,1/,21410(1!3,"[%I#Z9"E3, ./12"/,"
A71-3<</5/,1$"[TZ$"OWIRR9

5(;/"13"0-15(1/ \@5('1"(8"10&-1&/9

F<*344$"D9%(,."+(22(5%$"A9"[VRROZ9"A8'10&-1&'(-"1/0*,3-38!/2"43"./7/-3<!,8"UB& /G H"
L*/"%621/5"34"110/"#,1/,21410(1!3Q#/00"*0\&8/#'1"%+&Z Yo#*) V&' +-

F<*344$"D93$"(,."+(22(5$"AQ"[VRRMPF -/HY*&E"21+* )" 0&; #&V"9"*1)+,&U'[+-#)"0&?++"1&C&
U%0"&3-/>.&ME1"&0.0-"$&";&#)2"&)+-"+0 ) RILJ At 35"
*11<2HgQ:::9/&'3<("-9/&'3<(9/&01/8=(1(0/1&./29/1&./20213(VRRNg TVIRFrTOH
%L"NAQILFVOVRRNIVNTVTbL Tg]DfVO>AIRPfVYN9<.4

F<'/16%$"19"[VRRPZ9"%621/5"34"10/",1/,2!1410(1!3,","1*/"03,1/G1"34"D/<(-/2/"10/"<'3.&01!3,9
F<'/16$"19"[VRRQZ9"%I#"1(;/2"331"!,"BZFHBA"E(B(\!,/"VV[TZH" WL

F<'/16$"19"[VRRQZ9"%621/5"34"10/"#,1/,21410(113,"[%I#Z">/'43'5(,0/"! "E3'(,8".121'101".&'],8"
VRRP"5(1,"2/(23,9"=121'101"A8'10&-1&'(-"=/7/-3<5/,1""4410/$"@""(1,(8('$"D/<(-9

F<'/16%$"19"[VRROZ9"%621/5"34™10/"!,1/,2!410(1!3,"[%I#Z"IG</'|/,0/"34" CHRHB*&F %0-) '+ %* &
3.$I'0)/$&'+&3459

F<'/16$"19"[VRMR$"D37/5)/'Z9"E/2*!,8"5/0*(,\(1!3,":11*"%I#"5/1*3.2"43""10/"0&-1!7(1!3,"1,"
D/<(-9"#,AN-1&5+-"#+%-)'+06*&4)2"&4"0"%#2 1 QU €L "MV Z9

TO


https://www.europarl.europa.eu/RegData/etudes/etudes/stoa/2009/424734/DG-IPOL-STOA_ET%282009%29424734_EN%28PAR05%29.pdf
https://www.europarl.europa.eu/RegData/etudes/etudes/stoa/2009/424734/DG-IPOL-STOA_ET%282009%29424734_EN%28PAR05%29.pdf

F<'/16$"19"[VRMQZ9"A8'10&-1&'(-"1,1/,2!410(1!3,","D/<(-$":11*"<("1!0&-(""/4/'1,0/"13"2621/52"34"
'10/"1,1/,21410(1!3,9"K(8/,1,8/,"F,17/'21169" *11<2Hgg.3!93'8gMRIMOMBTg NVOP"

FOA#=9"[VRVMEBI0&-1&'/"(,."B33."%/0&'116"y"D/<(-"y"F9%9"A8/,06"43"#,1/",(1!3,(-"
=/7/-3<5/,19"1/1'1/7/."4'35" *11<2HQQ:::9&2(1.983709,/<(-0(8'10&- Y&/ W33 \¥/0&'116

I(5($">9"[VRMQ2Y) 2/*-/H%*&-"21+"%' | &%o>'I-)'+&/+>"HE&SB/*-) *"&2'+0-#%6) +-0\&%6+8%+%*.0)0&":&
0.0-"$&"8#)2"&)+-"+0):)2%-)'+&Y 345[&]BRFFS)WRMFI TPPPZ9

1/'5/&-1,$"%9"?9$"U(5<)/--$"@9"E9$"h"#,8'(5$"?9"%9" [VRMVZ9"U-I5(1/"0*(,8/"(,."433."
2621/529++/%*&#"9)"(&",&"+9)#"*H-&%+>&#"0'[#BUEHS" MNPVVI

1I(6(;&5('$"E9$"I(5/2*$"%9$"U*(,.'(2/;((,$" @9$"h"L*16(8('(J(,$"L9"EQ"[VRRQZ9"]44/01"34"
2621/5"34™10/",1/,21410(113,"[961#Z"<'(0110/2"3,"6!/-."(11')&L/2"61/-."(,.": (1/"
<'3.80117116"34™10/"[N6\("2(117("COADYoH2 1808, &2 1) 2/*-1H#"8&Y%o+>&Q)'* ) 2%+ &
32)"+2"SAQZ$"WQTVO

12(-(;2*5!$"19$"1(3$">9"19"E9$"h"%(16(,(‘(6(,($"D9"Y9" [VRMTZ9"#5<(01"34"<(..6"0&-117(1!3,"
2621/52"3,"1,2/01"</21"1,01./,0/8"#+%*&";: & U1 &%+>& BFONMZS$ MAKTV/9

/512213,2"(,."('2/,10"03,1(5!,(113,"1,"A2!(,"10/"<'3.&01!3,9" J%-"#$NTZ$"MTMO
K3"-."@(,;9"[VRROZ9"K3"-."=/7/-3<5/,1"/<3'1$"VRRO9"K(2*!,813,$"=UH"L*/"K3-."@(,;9

KKB9"[VRRbZO"E3/"110/":11*"C/2K (1/" W6621/5"34"110/"#,1/,21410(113,$"K3'-..1./"B&,."43"
D(1&/$"_-(,.9"A7(-()-/"(1"::9<(,.(93'8

C3:(53$"%9" [VRVRZ-) +&';&5$IH#'9">&? #)2/*-/#HY*&E"21++ )"0&)+&V"9"*' 1)+ &U'/+-#)"0\&
e)-"#%-/#"&4"9)"P])33;p9"1/1'/7/."4'35"
*11<2Hgg:::9'/2/('0*8(1/9,/1g<&)-10(1!3, TMOVQRPRQA.3<1!3,q34q#5<'37/.gA8'10&-1&
'(-qL/0*,3-381/2q!,q=/7/-3<!,8qU3&,1'/2qC!1/'(1&IqU/7/;

N


https://doi.org/10.18174/392853
https://www.usaid.gov/nepal/agriculture-and-food-security
http://www.panda.org/

%PP"I(N  +
(895;<=5J+.C=B5

"# K3&-."63&"-1;/"13"2*('["63&™,(5/"3,"1*/"/03".$"<-/(2/a !

$# B3"*3:"-3,8"(7/"63&")/1,"/,8(8/.","1*/"41/-."34"%I#","D/<(-a !

%okt K*(1"12"%l#a"Y3:"12"11".144/'/,1"4'35"1'(.1113,(-"4('5!,8"2621/52"!,"D/<(4a

&% #,"*(1":(62"12"11")/,/410!(-"035<("/."13"1*/"1"(.1113,(-"4('5!,8"2621/5a!

#1 Y33 L4512 <[ ONT["%l# " x 421, 1'3.&0/."(2 (", /M,,37(1!13,a"Y 32"
1*/'""[2<3,2/a!

# A2"-3,8"(2"63&"*(7/":3";/.","1*12"41/- . $"*(1":3&-."63&"2(6" ("/"1*/"./1/'5!,!,8"
4(013'2"13"(.3<1",/:"1/0*,3-386"2&0*"(2"1*/"%l#a

AL, 21(,0/2" 1A/ 2" 421 ((3<1"%I# ()., " 1*/"-3,8  \W/'5"2:110*"
)(0;"13"1*/"1'(.1113,(-"4('5!,8"5/1*3.a"#4"6/2$":*(1"(/"1*/"'/(23,2")/*,." 1*/"
2:110*W0;a !

M K*(1":3&-.")/"1*/"5(J3"03,21'(1,12"1*(1"1*/"4('5/'2"4(0/":*!-21"(.3<1!,8"%I#a"

+# =3"1*/"4('5/'2"/0I7/"(,6";},."34"1,0/,1!7/"4'35"43'/18,".3,3'2"3"1*/*_3  7/'5/,1"
34"D/<(-"13"<'3531/"1*/"(.3<1!3,"34"%l#a"#4"6/2%":*(1";!,."34"1,0/,117/2a

"#1B'35"1*/"1*'//*/03-38!0(-"1/"(1,2"34"D/<(-"19/"L/'('$"Y!--6%"(,."Y!5(-(6(,$":*I0*"
1/7(1,"12"1*/"5321"2&!11()-/"43™1*/"15<-/5/,1(1!3,"34"%lHa

" IK*(L(/M 1A M5<-10(113,2"34 W, " 1*/"03,1/G1"34"0-15(1/"0*(,8/"1,"1*/"03,1/G1"34"
D/<(-a!

"SHK*(1";1,."34"(22121(,0/(/"101'7]."4'35"_3D"13"15<-/5/,1"%I#"13"(":1./"/G1/,1a !

"Oof2"1*'["("<3221)!-116"1* (1", "1/ /("4&1&'["DI<(-":3&-."/G<3'1™0/" (1*/" 1*(,"15<3'1"

n"13"1*",1/,(113,(5(;/1a !

PR



"SHK*(1":3&-."63&"10355/,."0(,")/".3,/")6"1*/"43--3:1,8"13"4&--6")/"()-/"13"&1!-I\/"

[:"1/0*,3-386"2&0*"(2"%l#"(,."5(;/"&2"("'10/ \M2/."2/-4\2&44!0!/,1"(8'10&-1&'(-"

/03,3564 !

(9-E!,121'6"34"A8'10&-1&'/"(,."C!7/2130;"=/7/-3<5/,1

09-B('5/'2"43"2/-4A2&4410!/,06"(,."03553.111\(1!3,"34™10f

19-4#,11",(113,(-"M8(,\(113,2"/,8(81."1, "% l#g "%l #'D/1:3";2

MQ@(2/."3,"63&" IG</',0/$"+3:"4("*(7/":/"035/"(-3,8"1*/"<'30/22"34".122/5! (1!,8"

:,3:-1.8/"(,."<'(0110/2"34"  %l#"1,"D/<(-a"

PM



U
5 Norges miljg- og biovitenskapelige universitet Postboks 5003
I— J Noregs miljg- og biovitskapelege universitet NO-1432 As
N Norwegian University of Life Sciences Norway




