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2(A"-&D$"&40/$;3'6$'6&$LUVU$.B-0D31$)&GA-C'3A/$3/$.(0/$0/,$'6&$BC"B&WC&/'$'0N3/4$AE$:D&(310/
6AB'04&B$3/$5&6(0/*$8G&/$"&EA(&$'6&$)&GA-C'3A/@$D0/#$.(0/30/B$;&(&$"3''&($'A;0(,$'6&$PT$EA(
6&-23/4$'6&$7(3'3B6$'A$AG&('6(A;$'6&3($,&DA1(0'310--#$&-&1'&,$%(3D&$\3/B'&($\A60DD0,$\AB0,&W
3/$LUep@$0/,$'A$BC22A('$T606$\A60DD0,$)&R0$%06-0G3@$'6&$,31'0'A($;6AD$'6&$)&GA-C'3A/$AG&('6(&;*
56&$"3''&(/&BB$'60'$&/BC&,$'C(/&,$3/'A$0$E3&(1&$0/'3F:D&(310/3BD$,C(3/4$'6&$)&GA-C'3A/$0/,
2(&1323'0'&,$'6&$B'A(D3/4$AE$'6&$:D&(310/$8D"0BB#$3/$5&6(0/$"#$#AC/4$.B-0D31$(0,310-B*$:-'6AC46
'6&$6AB'04&B$;&(&$(&-&0B&,$C/60(D&,$0E'&($aaa$,0#B$3/$102'3G3'#@$'63B$&23BA,&$60B$1(&0'&,$0
/&40'3G&$(322-&$&EE&1'$'60'$1A/'3/C&B$'A,0#*$H(AD$';A$E(3&/,B$0/,$20('/&(B@$'6&$PT$0/,$.(0/$60G&
"&1AD&$';A$&/&D3&B@$60(D3/4$0/,$,&DA/3R3/4$&016$A'6&($&G&($B3/1&*

9C((&/'-#@$';A$fC-'(0g$1A/B&(G0'3G&$4AG&(/D&/'B$3/$l0B63/4'A/$0/,$5&6(0/$E01&$&016
A'6&(*$l3--$'6&$f&K'(&D&B$D&&'gq$+/-#$'3D&$10/$'&--$"C'$&G3,&/1&$BC44&B'B$'60'$'63B$6AB'3-3'#$;3--

:;)7*5'$<#.501&'9=$>#*1.9$5'8$>*&+19#9
!"#>//3=:67#<91':=9:+1-

jSAAB60/4$:D3(06D0,3$3B$0$%(AE&BBA($AE$%-0//3/4$0/,$./'&(/0'3A/0-$X&G&-A2D&/'$0/,$X3(&1'A($AE
'6&$9&/'&($EA($\3,,-&$80B'&(/$T'C,3&B$0'$)C'4&(B$P/3G&(B3'#@$0/,$%(&B3,&/'$AE$'6&$:D&(310/$.(0/30/
9AC/13-*$S&$D0#$"&$1A/'01'&,$0'I$;;;*0D3(06D0,3*1AD$A($6AAB60/4r0D3(06D0,3*1AD
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1A/'3/C&$C/0"0'&,@$0/,$.(0/`B$/C1-&0($2(A4(0D$3B$2(AG3,3/4$'6&$2(&'&K'*$:E'&($.(0/`B$/&4A'30'3A/B
;3'6$'6&$8P$5(3A$b7(3'03/@$H(0/1&$0/,$Y&(D0/#d$1A--02B&,$3/$=>>a@$0/,$'6&$PT$0/,$3'B$8C(A2&0/
0--3&B$1A/G3/1&,$'6&$7A0(,$AE$'6&$./'&(/0'3A/0-$:'AD31$8/&(4#$:4&/1#$b.:8:d$A/$T&2'&D"&($LU@
=>>e$'60'$3'$B6AC-,$(&2A('$.(0/$'A$'6&$PQ$T&1C(3'#$9AC/13-$EA($2ABB3"-&$B0/1'3A/B$'A$B'A2$3'B$/C1-&0(
&/(316D&/'$01'3G3'3&B*$\&0/;63-&@$)CBB30$0/,$963/0@$;63-&$D03/'03/3/4$B&(3ACB$(&B&(G0'3A/B$0"AC'
B0/1'3A/B$0403/B'$.(0/@$60G&$JA3/&,$'6&$PTF8P$0--30/1&$3/$,&D0/,3/4$'60'$5&6(0/$BCB2&/,$C(0/3CD
&/(316D&/'$2(A4(0D$0B$0$2(&1A/,3'3A/$EA($0$/&4A'30'&,$B&''-&D&/'$AE$'6&$/C1-&0($1(3B3B*$56&$BAF
10--&,$esL$4(AC2$b'6&$E3G&$2&(D0/&/'$D&D"&(B$AE$'6&$PQ$T&1C(3'#$9AC/13-$2-CB$Y&(D0/#d$60B
3/GAN&,$'6&$9602'&($T&G&/$AE$'6&$PQ$960('&($'60'$;AC-,$0C'6A(3R&$'6&$CB&$AE$EA(1&$3E$.(0/$;&(&$'A
,&E#$'6&$,&D0/,*$$56&$"0B3B$EA($BC16$0/$01'3A/$;AC-,$"&$.(0/`B$1A/1&0-D&/'$AE$3'B$/C1-&0($01'3G3'3&B
3/$'6&$20B'$0/,$'6&$-01N$AE$0,&WC0'&$'(0/B20(&/1#$0"AC'$3'B$1C((&/'$3/'&/'3A/B$0/,$01'3G3'3&B*$7A'6$0'
'6&$.:8:$0/,$0'$'6&$9AC/13-@$'6&$PT$E01&B$B&(3ACB$A"B'01-&B$'A;0(,B$3'B$0''&D2'B$'A$2C/3B6$.(0/*
QA/&'6&-&BB@$3'$3B$2(A"0"-&$'60'$'6&$PT$0/,$3'B$0--3&B$;3--$C-'3D0'&-#$BC11&&,$3/$3BA-0'3/4$0/,$&G&/'C0--#
1A/E(A/'3/4$.(0/$C/-&BB$5&6(0/$0"0/,A/B$3'B$&/(316D&/'$2(A4(0D$011A(,3/4$'A$'6&3($B16&,C-&*

56&$-0'&B'$160/1&$EA($'6&$A2&/3/4$AE$0$/&;$,30-A4C&@$2(AG3,&,$"#$%(&B3,&/'$\06DAC,
:6D0,3/&J0,`B$G3B3'$'A$'6&$PT$'A$20('31320'&$0'$'6&$PQ$B&BB3A/B$3/$T&2'&D"&($=>>e$;0B$C/;3B&-#
-AB'*$$./,&&,@$'6&$B2&&16&B$"#$'6&$';A$2(&B3,&/'B@$;63-&$0GA3,3/4$/0D&F10--3/4$A($,3(&1'$'6(&0'B@
,3,$/A'$AEE&($0/#$6A2&$'60'$'6&$B3'C0'3A/$;AC-,$3D2(AG&$0/#$'3D&$BAA/*$\(*$:6D0,3/&J0,$;0(/&,
0403/B'$fC/3-0'&(0-3BDg$0/,$f2(&F&D2'3G&g$01'3A/B$0403/B'$A'6&($/0'3A/B$b2(&BCD0"-#$.(0/d@$0/,$\(*
7CB6$(&3'&(0'&,$63B$/A;$E0DACB$-3/&$'60'I$f'6&$(C-&(B$AE$'6&$AC'-0;$(&43D&B$t;3--$/A'$"&$0--A;&,$'A
'6(&0'&/$'6&$2&01&$0/,$B'0"3-3'#$AE$'6&$;A(-,*g$./$BC"B&WC&/'$DA/'6B@$\(*$:6D0,3/&J0,$60B$EA--A;&,
0$1A/'(0,31'A(#$0/,$C/BC11&BBEC-$022(A016$'60'$60B$3/1-C,&,$3/1(&0B&,$6AB'3-3'#$'A;0(,$.B(0&-$0/,
AEE&($AE$,30-A4C&$;3'6$'6&$PT$b6&$10--&,$SA-A10CB'$0$D#'6$0/,$B03,$'60'$.B(0&-$B6AC-,$"&$;32&,$AEE
'6&$D02$0'$'6&$B0D&$'3D&$'60'$6&$;(A'&$0$-&''&($'A$\(*$7CB6$0/,$0BN&,$EA($0$,&"0'&$;3'6$63Dd*$56&
A/-#$2AB3'3G&$:D&(310/$AG&('C(&$60B$"&&/$0/$AEE&($AE$3/,3(&1'$'0-NB$A/$'6&$1A/,3'3A/$'60'$.(0/$04(&&
'A$BCB2&/,$3'B$C(0/3CD$&/(316D&/'$2(A4(0DB*$h&'@$0B$;&$B60--$0(4C&$"&-A;@$"A'6$B3,&B$60G&$/A
"&''&($A2'3A/$'60/$'A$&/404&$3/$0/$6A/&B'$,30-A4C&$'A;0(,$'6&$/A(D0-3R0'3A/$AE$(&-0'3A/B*$.'$3B
C/EA('C/0'&$'60'$/A$B'0'&$A($3/'&(/0'3A/0-$A(40/3R0'3A/@$3/1-C,3/4$'6&$PQ@$&B'0"-3B6&,$'A$EC('6&(
2&01&$0/,$E(3&/,B632$0DA/4$/0'3A/B@$E&&-B$A"-34&,$'A$D&,30'&$0$(022(A16&D&/'$"&';&&/$.(0/$0/,
'6&$P/3'&,$T'0'&B*

T&1(&'0(#$Y&A(4&$T6C-'R$3/$0$2(3G0'&$1A/G&(B0'3A/$;3'6$'63B$0C'6A($0'$63B$6AD&$A/$'6&
T'0/EA(,$P/3G&(B3'#$10D2CB$3/$BCDD&($AE$=>>L$BCDD0(3R&,$'6&$:D&(310/$G3&;$AE$.(0/$B3/1&$'6&
)&GA-C'3A/$3/$EAC($2A3/'B*$H3(B'@$'60'$.(0/$3B$0$G&(#$3D2A('0/'$1AC/'(#M$;&$B6AC-,$60G&$/&G&($-AB'$3'B
20('/&(B632$0/,$/A;$'60'$;&$60G&@$;&$/&&,$'A$(&403/$3'*$T&1A/,@$'60'$/A$(&43D&$60B$60(D&,$'6&
PT$DA(&$'60/$'6&$.B-0D31$)&2C"-31$AE$.(0/@$0/,$'60'$3'$3B$4A3/4$'A$"&$,3EE31C-'@$3E$/A'$3D2ABB3"-&@$'A
D&/,$(&-0'3A/B$;3'6$'63B$(&43D&*$563(,@$'60'$;&$C/,&(B'0/,$'60'$'6&$.(0/30/$(&-343ACB$-&0,&(B632
;AC-,$160/4&$3'B$"&60G3A($3/$0(&0B$AE$/C1-&0($'&16/A-A4#@$'&((A(3BD@$0/,$\3,,-&$80B'$2&01&$3E
BC"J&1'&,$'A$:D&(310/$D3-3'0(#$EA(1&@$"C'$'60'$3B$/A'$0/$A2'3A/$'60'$;&$1AC-,$&/'&('03/$C/-&BB$/A
A'6&($A2'3A/B$;&(&$-&E'*$H3/0--#@$'60'$'6&(&$3B$A/-#$A/&$DC'C0--#$"&/&E3130-$BA-C'3A/$'A$AC($2(A"-&D@
'A$"&43/$0$,30-A4C&$'60'$;3--$6&-2$/A(D0-3R&$(&-0'3A/B@$0/,$'60'$'63B$,30-A4C&$60B$'A$"&43/$;3'6
"C3-,3/4$1A/E3,&/1&$0'$'6&$6346&B'$-&G&-*

T&1(&'0(#$T6C-'R$D0,&$'6&B&$(&D0(NB$3DD&,30'&-#$"&EA(&$'6&$T&2'&D"&($LL$'(04&,#*
T3/1&$'6&/$'6&$;A(-,$60B$160/4&,@$20('31C-0(-#$3/$'6&$\3,,-&$80B'@$0/,$BA$60G&$PTF.(0/$(&-0'3A/B*
56&$:D&(310/$D3-3'0(#$60B$,&B'(A#&,$0$'&((A(3B'$(&43D&$3/$:E460/3B'0/$0/,$0$,31'0'A(B632$3/$.(0W
;(A/4EC--#$0--&4&,$'A$60G&$;&02A/B$AE$D0BB$,&B'(C1'3A/$0/,$-3/NB$;3'6$'&((A(3B'$4(AC2B*$7A'6
1AC/'(3&B$(&D03/$2A-3'310--#$C/B&''-&,$0/,$&1A/AD310--#$3/$B60D"-&B*$h&'@$0E'&($'6&$BC11&BBEC-$&-&1'3A/B
'6&(&@$'6&$7CB6$0,D3/3B'(0'3A/$60B$"&&/$0"-&$'A$0"BA-G&$3'B&-E@$0'$-&0B'$20('30--#@$AE$3'B$(&B2A/B3"3-3'#
EA($'63B$B3'C0'3A/@$0/,$60B$3/1(&0B3/4-#$203,$0''&/'3A/$'A$.(0/*$:D&(310/$EA(1&B$0(&$/A;$B'0'3A/&,$0'
0$B'A/&`B$'6(A;$E(AD$.(0/`B$EA(1&B*$$\&0/;63-&@$l0B63/4'A/$60B$"&&/$'6(&0'&/3/4$.(0/$;3'6$0,,3'3A/0-
B0/1'3A/B$0/,$'6&$CB&$AE$EA(1&@$0/,$011A(,3/4$'A$1&('03/$(&2A('B@$0$BD0--$1A/'3/4&/'$AE$:D&(310/
3/'&--34&/1&$EA(1&B$D346'$60G&$0-(&0,#$&/'&(&,$.(0/*$.(0/`B$2(&B3,&/'30-$&-&1'3A/B$3/$ZC/&$AE$=>>e@
;6316$2(A,C1&,$0/$C-'(0F1A/B&(G0'3G&$(&-343ACB$0,D3/3B'(0'3A/@$0/,$'6&$,&0,-A1N$3/$/&4A'30'3A/B
AG&($.(0/`B$&/(316D&/'$2(A4(0DB$60G&$3/$'6&$D&0/'3D&$1A/G3/1&,$l0B63/4'A/$'60'$3'$B6AC-,$0,A2'
0$DA(&$&K2-313'$(&43D&$160/4&$2A-31#$bB&&$D#$0('31-&@$f./$'6&$Q0D&$AE$'6&$.(0/30/$%&A2-&$F$)&43D&
960/4&$ A($ )&43D&$ )&EA(Dqg$ 0'$ 6''2Ikk;;;*0D&(310/F3(0/30/*A(4k2C"Bk0('31-&Bk
./'6&Q0D&AE'6&.(0/30/%&A2-&F>pF==F>?*2,Ed*

>#*9B#E01-#9$5'8
GB01&'9$2&*$0"#$:;
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l63-&$'6&$7CB6$:,D3/3B'(0'3A/$60B$"&&/$B'(C44-3/4$;3'6$0$/&;$.(0/$2A-31#@$0$E&;$'63/N
'0/NB$0/,$2(&BBC(&$4(AC2B$60G&$AEE&(&,$'6&3($(&1ADD&/,0'3A/B*$56&$9AC/13-$A/$HA(&34/$)&-0'3A/B
60B$(&1ADD&/,&,$'60'$'6&$PT$fB&-&1'3G&-#$&/404&g$.(0/$'A$0,,(&BB$1(3'310-$PT$1A/1&(/B$0/,$"(A0,&/
-3/N04&B$"&';&&/$'6&$.(0/30/$2A2C-0'3A/$0/,$'6&$AC'B3,&$;A(-,*$56&$9ADD3''&&$A/$%(&B&/'$X0/4&(B
60B$BC44&B'&,$'60'$'6&$PT$0,A2'$0$2A-31#$AE$&/404&D&/'$0/,$(&43D&$160/4&$"#$A2&/3/4$0$,30-A4C&
;3'6$5&6(0/@$BC22A('3/4$'6&$.(0/30/$2&A2-&@$0/,$B3DC-'0/&ACB-#$1A/G3/13/4$'6&$TC2(&D&$o&0,&($:-3
n60D0/&3$'A$(&-3/WC3B6$2A;&(*$$56&$.(0/$%A-31#$9ADD3''&&$60B$(&1ADD&/,&,$'60'$'6&$PT$1A/B3,&(
0$1AD"3/0'3A/$AE$1A&(13G&$,32-AD01#@$,&B'0"3-3R0'3A/$"#$'6&$.(0/30/$0(D&,$(&B3B'0/1&$4(AC2$/31N/0D&,
\8n@$0/,$-3D3'&,$D3-3'0(#$A2&(0'3A/B$'A$E013-3'0'&$(&43D&$160/4&*$56&$l0B63/4'A/$./B'3'C'&$EA($Q&0(
80B'$%A-31#$60B$(&1ADD&/,&,$'60'$'6&$PT$;A(N$;3'6$'6&$8P$5(3A$A/$'6&$/C1-&0($D0''&($"C'$N&&2$'6&
A2'3A/$AE$BC(4310-$D3-3'0(#$B'(3N&B$A2&/@$0/,$B3DC-'0/&ACB-#$0BB3B'$'6&$A22AB3'3A/*$H3/0--#@$'6&
./'&(/0'3A/0-$9(3B3B$Y(AC2$60B$2C'$EA('6$'6&$3,&0$AE$0$f4(0/,$"0(403/g$;3'6$.(0/@$;6&(&"#$'6&$';A
1AC/'(3&B$04(&&$'A$B&''-&$0--$AC'B'0/,3/4$,3B2C'&B$0'$A/1&*

56&$:D&(310/$.(0/30/$9AC/13-$b:.9d@$0$(&B&0(16$0/,$2A-31#$3/B'3'C'&$,&GA'&,$'A$3D2(AG3/4
C/,&(B'0/,3/4$0/,$,30-A4C&$"&';&&/$'6&$';A$1AC/'(3&B@$60B$(&1ADD&/,&,$'60'$'6&$PT$0/,$.(0/
C/,&('0N&$0$/CD"&($AE$f1A/E3,&/1&F"C3-,3/4$D&0BC(&Bg$0B$0$2(&-C,&$'A$/&4A'30'3A/B$EA($&B'0"-3B63/4
,32-AD0'31$'3&B$;3'6AC'$2(&1A/,3'3A/B@$&K1&2'$EA($'6&$1A/,3'3A/B$AE$4&/C3/&-#$E(&&$&-&1'3A/B$3/$'6&
EC'C(&@$2(A'&1'3A/$AE$6CD0/$(346'B@$0/,$'6&$(C-&$AE$-0;$3/$.(0/*$56&#$'6&/$B6AC-,$;A(N$JC,313ACB-#
'A;0(,$(&BA-G3/4$3BBC&B$AE$DC'C0-$1A/1&(/$EA1CB3/4$A/$'6&$DA(&$&0B3-#$(&BA-G&,$3BBC&B$0/,$A/
1ADDA/$3/'&(&B'B*$$HA($'6&$2(A1&BB$'A$DAG&$EA(;0(,@$"A'6$B3,&B$60G&$'A$"&$B3/1&(&$3/$'6&3($2C(BC3'
AE$0$/A(D0-$(&-0'3A/B632$0/,$(&0-3B'310--#$0,,(&BB$'6&$N&#$,AD&B'31$0/,$(&43A/0-$160--&/4&B$'6&3(
/&4A'30'3A/B$;3--$E01&*$./$:.9`B$G3&;@$'6&$2A-31#$(&1ADD&/,0'3A/B$AEE&(&,$"#$'6&$'63/N$'0/NB$0/,$0,
6A1$1ADD3''&&B$D&/'3A/&,$0"AG&$0(&$C/(&0-3B'31$0/,$'6CB$C/2(01'310-*$56&#$0(&$"0B&,$A/$0$D3B'0N&/
G3&;$AE$.(0/$0/,$'6&$(&43D&@$2(A2AB&$A2'3A/B$EA($'6&$PT$;63-&$34/A(3/4$'6&$.(0/30/$B3,&@$0/,$(&E-&1'
'6&$G3&;B$AE$0$B&-&1'$4(AC2$AE$EA(&34/$2A-31#$'&16/A1(0'B$;63-&$&K1-C,3/4$3/2C'$E(AD$'6&$4&/&(0-
2C"-31$0/,$A'6&($N&#$20('31320/'B*

.(0/$2AB&B$'6&$DAB'$,0C/'3/4$EA(&34/$2A-31#$160--&/4&$EA($'6&$7CB6$:,D3/3B'(0'3A/*$56&
%(&B3,&/'$60B$B03,$6&$3B$,&'&(D3/&,$'A$60-'$.(0/`B$/C1-&0($0D"3'3A/B@$BC22A('$EA($'&((A(3BD@$0/,
A22AB3'3A/$'A$0$2&01&$B&''-&D&/'$3/$'6&$\3,,-&$80B'*$$S&$60B$0-BA$0BBC(&,$'6&$.(0/30/$2&A2-&$'60'
'6&$PT$ 3B$A/$'6&3($B3,&$0B$'6&#$B&&N$ -3"&('#$0/,$E(&&,AD$E(AD$'6&$.B-0D31$'6&A1(01#*$56&B&
2(A/AC/1&D&/'B$0(&$3/,310'3G&$AE$';A$:D&(310/$1A/1&(/BI$'60'$'6&$.B-0D31$(&43D&$;3--$/A'$3D2-A,&
0/#$'3D&$BAA/$0B$BAD&$60G&$2(&,31'&,$0/,$l0B63/4'A/$60B$6A2&,@$0/,$'60'$3'B$D3-3'0(#FB'(0'&431
2A;&($3B$4(A;3/4$;63-&$3'$(&D03/B$0/$.B-0D31$'6&A1(01#$C/E(3&/,-#$'A$'6&$PT*$.D2-3&,$3/$'6&$%(&B3,&/'`B
;A(,B$3B$0-BA$'6&$E01'$'60'$:D&(310/$1A/1&(/$60B$B63E'&,$E(AD$5&6(0/`B$"&60G3A($'A$'6&$(&43D&
3'B&-E*$./$'6&$;0N&$AE$'6&$ZC/&$=>>e$2(&B3,&/'30-$&-&1'3A/B$3/$.(0/@$'63B$2A-31#$B63E'$;0B$BA-3,-#
2C(BC&,$"#$'6&$PT@$-&0,3/4$'A$0$2A-31#$AE$(&43D&$160/4&$;3'6$0$D3/A($2(AG3BA$EA($(&43D&$(&EA(D*

56&$:D&(310/$1A/1&(/$0"AC'$.(0/`B$2A;&($0/,$3'B$'6&A1(01#@$/0D&-#$'6&$.(0/30/$(&43D&@$3B
C/,&(B'0/,0"-&*$56&$.B-0D31$)&2C"-31$AE$.(0/$3B$6AB'3-&$'A$'6&$PT$0/,$3'B$2(A'u4u@$.B(0&-@$0/,$3'$3B
"C3-,3/4$1-AB&($(&-0'3A/B$;3'6$:D&(310`B$EC'C(&$(3G0-B$EA($4-A"0-$-&0,&(B632@$20('31C-0(-#$963/0@$'6&
)CBB30/$H&,&(0'3A/@$0/,$./,30*$H(AD$0/$:D&(310/$2&(B2&1'3G&@$'63B$&0B'&(-#$B'(0'&431$A(3&/'0'3A/$3B
/A'$0/$011&2'0"-&$2AB3'3A/$A($3,&A-A4#$EA($.(0/$'A$0BBCD&$3/$3/'&(/0'3A/0-$(&-0'3A/B$43G&/$'60'
5&6(0/$10/$0/,$3/'&/,B$'A$"C3-,$/C1-&0($"AD"B$b&G&/$43G&$'6&D$'A$.B-0D31$'&((A(3B'Bd@$60B$6C4&$A3-
0/,$40B$(&B&(G&B@$0/,$"&/&E3'B$E(AD$0$B34/3E310/'$4&AF2A-3'310-$&/G3(A/D&/'*$56CB@$.(0/$DCB'
C/,&(B'0/,$'60'$'6&$PT`$2(A"-&D$;3'6$3'$3B$-0(4&($'60/$'6&$BCD$AE$:D&(310/$1A/1&(/B$;3'6$5&6(0/`B
"&60G3A(*$563B$-0(4&($160--&/4&$3B$;60'$.(0/$/&&,B$'A$0,,(&BB$3E$3'$;&(&$'A$/A(D0-3R&$(&-0'3A/B$;3'6
'6&$PT*

H(AD$0/$:D&(310/$2&(B2&1'3G&@$'6&$2(A"-&D$;3'6$.(0/`B$2A;&($0/,$2AB3'3A/$10/$"&$0,,(&BB&,
3/$'6(&&$;0#BI$&3'6&($"#$,&G&-A23/4$0$20('/&(B632$;3'6$'60'$2A;&(@$(&,C13/4$3'$'A$0$/A/F'6(&0'&/3/4
B3R&@$A($"#$160/43/4$'6&$(&43D&*$$.'$022&0(B$'60'$'6&$7CB6$:,D3/3B'(0'3A/$B&&B$/A$160/1&$AE
"C3-,3/4$0$20('/&(B632$;3'6$'6&$(&43D&@$-0(4&-#$"&10CB&$AE$3'B$0/3DAB3'#$'A;0(,$.B(0&-$0/,$3'B
'6&A1(0'31$B'0'&$B#B'&D@$;6AB&$-&43'3D01#$'6&$PT$60B$#&'$'A$(&1A4/3R&*$560'$-&0G&B$'6&$2A;&(
(&,C1'3A/$A($(&43D&$160/4&$0B$'6&$A/-#$';A$A2'3A/B*$56CB@$'6&$3DD&,30'&$160--&/4&$E013/4$'6&$PT
3B$'A$2(&G&/'$.(0/$E(AD$4A3/4$/C1-&0(*$SA;&G&(@$'6&$/C1-&0($3BBC&@$;63-&$3D2A('0/'$3/$3'B&-E@$3B$0-BA
0$2(&'&K'$EA($'6&$PT$'A$&/'&($3/'A$0$;3,&($1A/E(A/'0'3A/$;3'6$.(0/*$5&6(0/$3B$(346'-#$1A/G3/1&,$'60'
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'6&$PT$C-'3D0'&-#$;0/'B$'A$160/4&$'6&$.B-0D31$(&43D&@$0/,$;3'6$'60'$2(&'&K'$3/$D3/,@$3'$3B$6&B3'0/'
'A$43G&$C2$3'B$/C1-&0($2(A4(0DB*

5&6(0/$1&('03/-#$1A/B3,&(B$3'B$/C1-&0($2(A4(0DB$0B$0$2(&B'343ACB$0/,$B13&/'3E31$C/,&('0N3/4
0B$;&--$0B$0$EC'C(&$,&E&/B3G&$B63&-,$0403/B'$EA(&34/$'6(&0'@$1A/B3,&(3/4$'6&$D0(N&,-#$,3EE&(&/'$;0#B
3/$;6316$:D&(310$60B$'(&0'&,$.(0W$0/,$QA('6$nA(&0*$l63-&$BC16$'63/N3/4$A/$'6&$20('$AE$5&6(0/@
43G&/$3'B$'6&A1(0'31$(&43D&@$B6AC-,$1A/1&(/$'6&$PT$0/,$.B(0&-@$0DA/4$A'6&(B@$'6&$'6(&0'$2AB&,$"#
.(0/$3B$BC(&-#$AG&("-A;/$3/$1AD20(3BA/$'A$A'6&($/C1-&0($'6(&0'B$'60'$0(&$"&3/4$34/A(&,$A($(&-&40'&,
'A$0$-&BB&($B'0'CB*$56&$D0JA($/C1-&0($B'0'&B$1A/'3/C&$'A$0D0BB$'6&3($B'A1N23-&B$AE$/C1-&0($"AD"B@
0/,$0$D0BB3G&$0DAC/'$AE$/C1-&0($D0'&(30-B$(&D03/$C/2(A'&1'&,$0/,$C/011AC/'&,$EA($;3'63/$'6&
EA(D&($B'0'&B$AE$'6&$PTT)*$\&0/;63-&@$./,30@$%0N3B'0/$0/,$.B(0&-$(&D03/$AC'B3,&$'6&$QA/F%(A-3E&(0'3A/
5(&0'#$bQ%5d$0/,$1A/'3/C&$'A$"C3-,$C2$'6&3($/C1-&0($0(B&/0-$;3'6$1AD2-&'&$-01N$AE$'(0/B20(&/1#*$./
AC($,#/0D31$;A(-,@$E(3&/,B$0/,$&/&D3&B$,A$/A'$0-;0#B$(&D03/$'6&$B0D&*$5A,0#`B$E(3&/,$1AC-,$"&
'ADA((A;`B$&/&D#$0/,$G31&FG&(B0*

56&$G3&;$AE$.(0/$0B$0$/C1-&0($'6(&0'$0-BA$34/A(&B$63B'A(#$0/,$E01'*$T2&13E310--#@$'6&$/C1-&0(
B'0'&$;3'6$1-AB&B'$-3/N$'A$'&((A(3BD$3B$%0N3B'0/@$/A'$.(0/M$&G&/$3E$.(0/$;&(&$'A$BC11&BBEC--#$,&G&-A2$0
fB&1A/,$B'(3N&g$/C1-&0($1020"3-3'#@$3'$;AC-,$A/-#$CB&$3'$,&E&/B3G&-#*$$./$'6&$-0B'$';A$6C/,(&,$#&0(B$A(
BA@$.(0/$60B$/A'$3/3'30'&,$0$B3/4-&$(&43A/0-$1A/E-31'*$56&$A/-#$B'0'&$'A;0(,$;6316$.(0/$(&D03/B
6AB'3-&$3B$.B(0&-$"C'@$0B$'6&$63B'A(#$,&DA/B'(0'&B@$DC16$AE$'6&$0/4&($.(0/$,3(&1'B$'A;0(,$.B(0&-$3B
(6&'A(310-@$ BAD&$ 3/$ (&B2A/B&$ 'A$ .B(0&-3$ (6&'A(31$ 0/,$A'6&(B$ 3/3'30'&,$"#$5&6(0/$ EA($,AD&B'31
1A/BCD2'3A/*$5(C&@$.(0/$3B$0/$0C'6A(3'0(30/$B'0'&$"C'$;6&/$;0B$'6&$-0B'$'3D&$0/$C/,&DA1(0'31$B'0'&
CB&,$0$/C1-&0($"AD"$0403/B'$0/A'6&($B'0'&q$56&$E&0($AE$(&43D&$1A--02B&$A($160/4&@$&G&/$3E$'60'
;&(&$'A$A11C($3/$.(0/$3/$'6&$EA(&B&&0"-&$EC'C(&@$0/,$'6&$1A/B&WC&/'$,0/4&($AE$/C1-&0($D0'&(30-B
E0--3/4$3/'A$'6&$;(A/4$60/,B@$3B$0-BA$AG&("-A;/*$QA'0"-#@$(&43D&$1A--02B&$A($160/4&$3/$'6&$EA(D&(
PTT)$0/,$3/$%0N3B'0/$60B$/A'$-&,$'A$/C1-&0($,3B0B'&(B*

l63-&$2(&B'34&@$B13&/1&$0/,$,&E&/B&$0(&$1(3'310-$E01'A(B$3/$.(0/`B$,&13B3A/$'A$4A$/C1-&0(@$'6&
1AC/'(#$0-BA$/&&,B$'A$,&G&-A2$0/$0-'&(/0'3G&$&/&(4#$BAC(1&$,&B23'&$3'B$6C4&$A3-$0/,$40B$(&B&(G&B*
Y3G&/$.(0/`B$1-3D0'&$0/,$/0'C(0-$(&BAC(1&B@$/C1-&0($&/&(4#$D0#$3/,&&,$"&$'6&$"&B'$2ABB3"-&
0-'&(/0'3G&*$56&$0(4CD&/'$'60'$.(0/$,A&B$/A'$/&&,$/C1-&0($&/&(4#$"&10CB&$AE$3'B$6C4&$A3-$0/,$40B
(&B&(G&B$3B$1A/'(0(#$'A$'6&$E3/,3/4B$AE$D0/#$.(0/$&/&(4#$;0'16&(B*$\AB'$AE$.(0/`B$/0'C(0-$40B$3B
CB&,$EA($6&0'3/4$0/,$40B3E310'3A/$AE$'6&$D0'C(&$A3-$;&--B*$.(0/30/$A3-$3B$0-BA$1A/BCD&,$0'$0$(0'&$E0(
0"AG&$3'B$2(A,C1'3A/$4(A;'6$(0'&@$-&0G3/4$3/1(&0B3/4-#$-&BB$1(C,&$A3-$EA($&K2A('*$7#$=>=e@$.(0/`B
2A2C-0'3A/$;3--$BC(20BB$L>>$D3--3A/*$P/-&BB$&/&(4#$2(31&B$3/$.(0/$(3B&$'A$'6&$3/'&(/0'3A/0-$-&G&-@$0
2A-3'310--#$BC313,0-$DAG&$EA($0/#$(&43D&@$.(0/$1AC-,$3/,&&,$"&1AD&$0$/&'$3D2A('&($AE$A3-$2(A,C1'B*
\&0/;63-&@$PT$B0/1'3A/B$60G&$1(322-&,$.(0/`B$0"3-3'#$'A$3/1(&0B&$A3-$2(A,C1'3A/$0'$0/$022(A2(30'&
(0'&*$+3-$&K2A('$011AC/'B$EA($AG&($̂ >$2&(1&/'$AE$.(0/`B$EA(&34/$&K160/4&$&0(/3/4B$0/,$.(0/$60B$0/
3/1(&0B3/4-#$-0(4&($"3--$'A$20#$EA($3'B$(&WC3(&,$3D2A('B@$3/1-C,3/4$EAA,$0/,$40BA-3/&*

56&$E01'$'60'$.(0/`B$/C1-&0($3BBC&$3B$2(3D0(3-#$CB&,$0B$0$2(&'&K'$"#$'6&$7CB6$:,D3/3B'(0'3A/
'A$;3,&/$3'B$1A/E-31'$;3'6$'6&$.B-0D31$(&43D&$3B$0-BA$(&E-&1'&,$3/$l0B63/4'A/`B$022(A016$'A$'6&
/C1-&0($/&4A'30'3A/B$"&';&&/$.(0/$0/,$'6&$8P$5(3A*$.'$B6AC-,$BC(2(3B&$/A$A/&$'60'$'6&$:,D3/3B'(0'3A/
,3,$/A'$;0/'$'A$JA3/$'6&$/&4A'30'3A/B$C/'3-$'6&$8C(A2&0/B$011&2'&,$'6&$:D&(310/$2AB3'3A/$'60'$.(0/
2&(D0/&/'-#$60-'B$C(0/3CD$&/(316D&/'@$0$,&D0/,$;6316$'6&$PT$0/'31320'&B$5&6(0/$;AC-,$/A'
011&2'$C/-&BB$EA(1&,*$563B$;0B@$3/,&&,@$;60'$'6&$8C(A2&0/B$'A-,$%(&B3,&/'$7CB6$0/,$T&1(&'0(#$AE
T'0'&$9A/,A-&&RR0$)31&$;6&/$'6&#$D&'$'6&3($1AC/'&(20('B$3/$8C(A2&$3/$'6&$"&43//3/4$AE$'6&
/&4A'30'3A/B$"&';&&/$'6&$5(3A$0/,$5&6(0/$3/$-0'&$=>>p*$56&$5(3A$'A-,$'6&3($:D&(310/$G3B3'A(B$'60'
'6&$/&4A'30'3A/B$;3'6$.(0/$;AC-,$E03-$&G&/$3E$'6&$PT$;&(&$'A$JA3/@$"&10CB&$.(0/$;AC-,$/A'$011&2'$'6&
8PFPT$1A/,3'3A/*$./$'60'$&G&/'C0-3'#@$'6&$"-0D&$;AC-,$E0--$C2A/$'6&$PT$3E$3'$(&ECB&,$'A$JA3/$'6&
/&4A'30'3A/BM$A'6&(;3B&@$'6&$.(0/30/B$;AC-,$"&$"-0D&,@$3/$;6316$10B&$1A/,&D/3/4$.(0/$"&EA(&$'6&
PQ$T&1C(3'#$9AC/13-$;AC-,$"&$&0B3&(*

./$011&2'3/4$'6&$PT$1A/,3'3A/B@$'6&$8P$5(3A$60B$BC(2(3B&,$0/,$,3BD0#&,$.(0/*$:11A(,3/4$'A
BAC(1&B$3/$5&6(0/$0/,$Q&;$hA(N@$"&EA(&$'6&$HA(&34/$\3/3B'&(B$AE$'6&$8P$5(3A$E-&;$'A$5&6(0/$'A
"&43/$/C1-&0($/&4A'30'3A/B$3/$=>>p@$'6&$.(0/30/$0C'6A(3'3&B$'A-,$'6&D$'60'$.(0/$60,$';A$1A/,3'3A/B*
H3(B'@$'60'$'6&$5(3A$;AC-,$/A'$0BN$.(0/$'A$EA(&4A$C(0/3CD$&/(316D&/'M$0/,$B&1A/,@$'60'$'6&$5(3A
;AC-,$BC22A('$.(0/$3/$10B&$'6&$PT$;0/'&,$'A$'0N&$3'$"&EA(&$'6&$PQ$T&1C(3'#$9AC/13-$EA($fG3A-0'3/4g
'6&$Q%5*$7A'6$1A/,3'3A/B@$.$0D$'A-,@$;&(&$011&2'&,$"0B&,$A/$.(0/`B$2(AD3B&$'A$1AD&$1-&0/$0"AC'$3'B
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/C1-&0($2(A4(0DB*$56&$8C(A2&0/B$&G&/$2(AD3B&,$'A$6&-2$&B'0"-3B6$0$,3(&1'$,30-A4C&$"&';&&/$.(0/
0/,$'6&$PT*$.'$;0B$"0B&,$A/$'63B$C/,&(B'0/,3/4$'60'$'6&#$B34/&,$'6&$+1'A"&($=>>a$04(&&D&/'$3/
5&6(0/@$;6&(&"#$.(0/$04(&&,$'A$BCB2&/,$C(0/3CD$&/(316D&/'@$(&BA-G&$0--$WC&B'3A/B$0"AC'$3'B
/C1-&0($2(A4(0DB@$0/,$0--A;$'6&$.:8:$'A$1A/,C1'$BC(2(3B&$3/B2&1'3A/B$AE$.(0/`B$/C1-&0($B3'&B*
T34/3E310/'-#@$%(&B3,&/'$7CB6$;&-1AD&,$'6&$04(&&D&/'$0B$f0$G&(#$2AB3'3G&$,&G&-A2D&/'*g

56AB&$B0D&$BAC(1&B$0-BA$B'0'&$'60'$0B$EA(D&($7(3'3B6$HA(&34/$\3/3B'&($Z01N$T'(0;$"A0(,&,
'6&$2-0/&$EA($5&6(0/@$EA(D&($T&1(&'0(#$AE$T'0'&$9A-3/$%A;&--$10--&,$C2A/$63D$'A$1-0(3E#$'6&$PT
2AB3'3A/@$/0D&-#$'60'$3'$;AC-,$/A'$B&''-&$EA($0/#'63/4$-&BB$'60/$0$EC--$0/,$2&(D0/&/'$60-'$'A$0--
.(0/30/$C(0/3CD$&/(316D&/'$01'3G3'3&B*$56&$;&&N$"&EA(&$'6&$5(3A$-&E'$EA($.(0/@$%(3D&$\3/B'&($5A/#
7-03($AE$'6&$Pn$G3B3'&,$0/,$1A/BC-'&,$;3'6$%(&B3,&/'$7CB6$A/$'6&$EA('61AD3/4$/&4A'30'3A/B$;3'6$.(0/
0/,$1A/E3(D&,$'60'$0--$:D&(310/$1A/1&(/B$;AC-,$"&$0,,(&BB&,*$56&$:D&(310/B$N/&;$'60'$'6&
8C(A2&0/B$;AC-,$&G&/'C0--#$0,A2'$'6&$:D&(310/$2AB3'3A/*$56&$.(0/30/$/&4A'30'A(B$B6AC-,$0-BA$60G&
N/A;/$'60'$'6&$8P$;0B$&3'6&($C/;3--3/4$A($3/1020"-&$AE$60/,-3/4$0$D0JA($3/'&(/0'3A/0-$1(3B3B
3/,&2&/,&/'-#$AE$'6&$PT*$./$(&1&/'$#&0(B@$'6&#$60,$"A'6$'6&$7AB/30/$0/,$'6&$.(0W3$1(3B&B$EA(
(&E&(&/1&*$56&$8P$,&2&/,&/1&$A/$'6&$PT$;6&/$&/4043/4$3/$D0JA($3/'&(/0'3A/0-$1(3B&B$60B$0
EAC/,0'3A/$3/$'6&3($&1A/AD31@$2A-3'310-@$0/,$D3-3'0(#$(&-0'3A/B*

5A$1AG&($C2$3'B$,&2&/,&/'$2AB3'3A/@$'6&$8P$/A;$011CB&B$.(0/$AE$/&4A'30'3/4$3/$"0,$E03'6*
56&$.:8:$,3B04(&&B@$'6AC46$3'$E0C-'B$.(0/$EA($'6&$-01N$AE$'(0/B20(&/1#$3/$3/'&/'3A/B$0/,$1&('03/
3/EA(D0'3A/$A($01'3A/B*$56&$:4&/1#$60B$EAC/,$/A$&G3,&/1&$'60'$.(0/$3B$3/'&/,3/4$'A$"C3-,$/C1-&0(
"AD"B$0/,$3B$(&-C1'0/'$'A$,&1-0(&$.(0/$3/$G3A-0'3A/$AE$'6&$Q%5*$l63-&$.(0/$60,$1A/1&0-&,$3'B$&/(316D&/'
2(A4(0DB$2(3A($'A$/&4A'30'3A/B$;3'6$'6&$5(3A@$3'$60B$B3/1&$43G&/$,&'03-&,$(&2A('$AE$3'B$/C1-&0(
01'3G3'3&B$0/,$60B$0--A;&,$EC--$3/B2&1'3A/B$AE$0--$3'B$BCB2&1'&,$0/,$,&1-0(&,$B3'B*$$.(0/$60B$0-BA
B34/&,$'6&$:4&/1#`B$:,,3'3A/0-$%(A'A1A-$EA($/A/F2(A-3E&(0'3A/@$0--A;3/4$3'$C/0//AC/1&,$B3'&$G3B3'B*
.'B$(0'3E310'3A/$"#$'6&$.(0/30/$%0(-30D&/'$;0B$D0,&$0$2(&1A/,3'3A/$'A$'6&$BC11&BBEC-$1A/1-CB3A/$AE
.(0/F8P$/&4A'30'3A/B*

56&$7CB6$0,D3/3B'(0'3A/`B$,&13B3A/$'A$JA3/$'6&$8P$5(3A$3/$BC22A('3/4$-3D3'&,$&1A/AD31
3/1&/'3G&B$EA($.(0/$'A$2&(D0/&/'-#$60-'$C(0/3CD$&/(316D&/'$;0B$0/,$3B$,&B34/&,$;3'6$';A$2C(2AB&B
3/$D3/,I$E3(B'@$'A$160/4&$'6&$B23(3'$AE$'6&$Q%5$;3'6AC'$(&/&4A'30'3/4$3'M$0/,$B&1A/,@$'A$;3/$0$2C"-31
(&-0'3A/B$1AC2$0403/B'$.(0/$'60'$;AC-,$0--A;$EA($'6&$CB&$AE$EA(1&$3E$'60'$;&(&$(&WC3(&,*$$./$=>>=@
%(&B3,&/'$Y&A(4&$l*$7CB6$BC44&B'&,$'60'$f(A4C&g$B'0'&B$B6AC-,$/A'$"&$0--A;&,$'A$&/(316$C(0/3CD
&G&/$EA($2&01&EC-$2C(2AB&B@$0-'6AC46$'6&$Q%5$1C((&/'-#$43G&B$'6&D$'60'$(346'*$560'$3,&0@$;6316$,3,
/A'$D&&'$;3'6$'6&$022(AG0-$AE$'6&$/A/Fl&B'&(/$D&D"&(B$AE$'6&$Q%5$,C(3/4$'6&$PQ$=>>e$)&G3&;
9A/E&(&/1&@$;0B$BC"B&WC&/'-#$3D2-&D&/'&,$;6&/$'6&$8P$5(3A$(&G&(B&,$3'B$2AB3'3A/$0/,$011&2'&,
'6&$:D&(310/$0(4CD&/'$0403/B'$.(0/@$0$B34/0'A(#$'A$'6&$Q%5*

56&$PT`$2C"-31$(&-0'3A/B$2-A#$'A$B;0#$2C"-31$A23/3A/$'A;0(,$'6&$PT$2AB3'3A/$60B$"&&/
1-&0(-#$0('31C-0'&,$"#$%(&B3,&/'$7CB6$0/,$T&1(&'0(#$AE$T'0'&$)31&*$)&E&((3/4$'A$'6&$PTF8P$JA3/'
10((A'F0/,FB'31N$.(0/$B'(0'&4#@$'6&$T&1(&'0(#$AE$T'0'&$'A-,$)&C'&(B$'60'@$f563B$3B$0"AC'$C/3E#3/4$'6&
3/'&(/0'3A/0-$1ADDC/3'#$BA$'60'$3'`B$.(0/30/B$;6A$0(&$3BA-0'&,@$/A'$'6&$P/3'&,$T'0'&B*g$$:/,$3/
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DAG&,$'A;0(,$,&DA1(01#*$8K0D2-&B$3/1-C,&$TAC'6$nA(&0@$80B'&(/$8C(A2&@$)CBB30$0/,$TAC'6$:E(310*
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'6&$EC/,0D&/'0-3B'$l060"3kT0-0E3$.B-0D31$B&1'B*$7&B3,&B@$'6&#$/&&,$A/&$0/A'6&(@$EA($.(0/$'A$BC22A('
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;6316$.(0/$60B$0-;0#B$2-0#&,$0$23GA'0-$(A-&*$56&$.(0W3$A2'3A/$EA($.(0/@$EA(1&,$(&43D&$160/4&@$3B
&G&/$DA(&$0/'3'6&'310-$'A$:D&(310/$3/'&(&B'B@$0B$;&$60G&$0(4C&,$0"AG&@$0B$'6&$B3'C0'3A/$3/$.(0W
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(&WC3(&D&/'B$0/,$A/$0$(&43A/0-$B&1C(3'#$E(0D&;A(N$;AC-,$"&$0/A'6&($-A4310-$B'&2*$56&B&$D&0BC(&B
;3--$6&-2$5&6(0/$JCB'3E#$43G3/4$C2$3'B$(346'$'A$&/(316D&/'@$'6CB$D03/'03/3/4$3'B$/0'3A/0-$2(3,&*$.(0/
;3--$0-DAB'$0BBC(&,-#$011&2'$0/$3/3'30'3G&$0-A/4$'6&B&$-3/&B@$&B2&130--#$3E$(&-0'3A/B$;3'6$'6&$PT$;&(&
/A(D0-3R&,@$&1A/AD31$B0/1'3A/B$;&(&$"(AC46'$'A$0/$&/,@$0/,$'6&$'6(&0'$AE$'6&$CB&$AE$EA(1&$0403/B'
'6&$(&43D&$;&(&$(C-&,$AC'*
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)&BA-G3/4$'6&$/C1-&0($3BBC&$;AC-,$0-BA$A2&/$'6&$,AA($EA($2(A4(&BB$A/$D0/#$A'6&($3BBC&B*
QA'0"-&$0DA/4$'6&B&$0(&$'6&$3BBC&B$AE$'&((A(3BD$0/,$,&DA1(0'3R0'3A/*$56&B&$3BBC&B$0(&$3/B&20(0"-&
E(AD$A/&$0/A'6&($0/,$E(AD$'6&$/C1-&0($2(A"-&D@$0B$%(&B3,&/'$7CB6$60B$0BB&('&,*$56&$160--&/4&$3B
'6CB$'A$E3/,$'6&$(346'$022(A016$'A$,&DA1(0'3R0'3A/*$$X&D0/,3/4$E(&&$0/,$E03($&-&1'3A/B$3B$'6&$N&#
6&(&@$0/,$EC'C(&$.(0/30/$&-&1'3A/B$;3--$2(AG3,&$'6&$"&B'$6A2&$EA($0$,&DA1(0'31$.(0/*$l63-&$43G3/4$'6&
/&4A'30'3A/B$A/$'6&$/C1-&0($3BBC&$&G&(#$A22A('C/3'#$'A$BC11&&,@$:D&(310/B$DCB'$0-BA$20#$1-AB&(
0''&/'3A/$'A$'6&B&$&-&1'3A/B*$T2&13E310--#@$'6&$PT$B6AC-,$(&J&1'$(&43D&$160/4&$0/,$-&'$'6&$.(0/30/
0C'6A(3'3&B$N/A;$'60'$3'$;3--$;A(N$;3'6$'6&D$A/-#$3E$'6&#$0--A;&,$EA($4&/C3/&-#$1AD2&'3'3G&$&-&1'3A/B*

56&$A22AB3'3A/$B6AC-,$EA--A;$"#$D0N3/4$'6&$/A(D0-3R0'3A/$AE$:D&(310/F.(0/30/$(&-0'3A/B
'6&3($'A2$2(3A(3'#*$56&#$DCB'$0-BA$10--$EA($E(&&$&-&1'3A/B$0/,$'6&$EA(D0'3A/$AE$0$1A0-3'3A/$4AG&(/D&/'
'60'$(&2(&B&/'B$'6&$3/'&(&B'B$AE$0--$'6&$G0(3ACB$1A/B'3'C&/'B$AE$.(0/30/$BA13&'#*$56&#$B6AC-,$-&'$'6&
(&43D&$N/A;$'60'$'6&#$;3--$"&$2(&20(&,$'A$20('31320'&$3/$'6&$2A-3'310-$2(A1&BB&B$3E$&-&1'3A/B$0(&$E(&&
0/,$E03(*$$.'$;3--$/A'$"&$&0B#$'A$2&(BC0,&$'6&$(&43D&$'A$/A(D0-3R&$(&-0'3A/B$;3'6$'6&$PT$0/,$6A-,$E(&&
0/,$E03($&-&1'3A/B*$8G&/$3E$3'$3B$C/BC11&BBEC-@$'6&$10--$EA($/A(D0-3R0'3A/$0/,$E(&&$0/,$E03($&-&1'3A/B$"#
'6&$PT@$'6&$8P@$0/,$'6&$A22AB3'3A/$;3--$DA"3-3R&$'6&$3/'&(/0'3A/0-$1ADDC/3'#@$3/1-C,3/4$'6&$PQ@$0B
;&--$0B$'6&$4(0BB(AA'B$3/$.(0/@$4&/&(0'3/4$6&0G#$2(&BBC(&$A/$5&6(0/*$Y3G&/$'6&$B&(3ACB$,AD&B'31
2(A"-&DB$0/,$EA(&34/$'6(&0'B$;6316$'6&$.B-0D31$)&2C"-31$E01&B@$3'$;3--$BAA/&($A($-0'&($#3&-,$'A$BC16
2(&BBC(&B$0/,$04(&&$'A$6A-,$'0-NB$EA($/A(D0-3R0'3A/$;3'6$'6&$PT$0/,$'A$A2&/$'6&$2A-3'310-$0(&/0$'A
1AD2&'3'3A/*

963/0$0/,$Z020/$0(&$JAB'-3/4$E3&(1&-#$EA($011&BB$'A$)CBB30/$A3-*$963/0$;0/'B$0$232&-3/&$'A
X0W3/4@$3/$S&3-A/4J30/4$%(AG3/1&*$Z020/$;0/'B$0$232&-3/&$'A$Q0N6A,N0$A/$'6&$%013E31$1A0B'vA/&
,0#`B$B03-$E(AD$Z020/*$SA;&G&(@$80B'$T3"&(30/$E3&-,B$D0#$"&$C/0"-&$'A$BCB'03/$&/AC46$2(A,C1'3A/$'A
E3--$0$-3/&$'A$'6&$%013E31$0/,$0$B2C($'A$963/0@$EA(13/4$)CBB30$'A$16AAB&$"&';&&/$963/0$0/,$Z020/*

)CBB30$3B$B3''3/4$A/$'6&$E&/1&$BA$E0(@$-&0/3/4$'A;0(,$0$L$D3--3A/$""-k,0#$-3/&$E(AD$503B6&'$'A
Q0N6A,N0@$;3'6$0$2ABB3"-&$?>>@>>>$""-k,0#$B2C($E(AD$TNAGA(A,3/A$'A$X0W3/4*$ $563B$;AC-,$0--A;
)CBB30$'A$B&--$A3-$'A$Z020/@$963/0@$nA(&0@$0/,$'6&$P*T*$l&B'$9A0B'*$$.E$"A'6$B&1'3A/B$AE$'6&$-3/&$10/
"&$E3--&,@$)CBB30$1AC-,$B0'3BE#$963/0`B$,&B3(&$EA($0$f,&,310'&,g$A3-$BC22-#*$./$'6&$3/'&(3D@$)CBB30$3B
0BBC(3/4$Z020/$'60'$0$-3/&$;3--$&G&/'C0--#$"&$"C3-'$'A$'6&$%013E31$1A0B'$0/,$2(AD3B3/4$963/0$C2$'A
p>>@>>>$""-k,0#$3/$(03-;0#$1(C,&$,&-3G&(3&B*

963/0$3B$0$/0'C(0-$,&B'3/0'3A/$EA($)CBB30/$&/&(4#$&K2A('B$,C&$'A$-A;&($'(0/B2A('0'3A/
1AB'B@$6346$&/&(4#$,&D0/,$4(A;'6@$0/,$"A'6$B3,&B`$,&B3(&$'A$1&D&/'$0$B'(A/4$2A-3'310-$20('/&(B632*
l3'6$'6&$\0(16$=>>?$40B$232&-3/&$04(&&D&/'B@$)CBB30$0-(&0,#$B&&DB$'A$60G&$16AB&/$963/0$0B$3'B
D03/$:B30/$40B$&K2A('$'0(4&'$0/,$;3--$-3N&-#$&/,$C2$,A3/4$BA$;3'6$A3-$0B$;&--*$56&$3/'&(01'3A/$AE
2A-3'31B$0/,$4&A-A4#$;3--$B602&$T3/AF)CBB30/$&/&(4#$(&-0'3A/B*$H34C(&$L$AEE&(B$0$"(3&E$'3D&-3/&$AE$N&#
&G&/'B$3/$'6&$963/0F)CBB30$&/&(4#$(&-0'3A/B632*

?/#.1'($0"#$@*5(&'=
A"1'5)4&/'8$>1B#.1'#9$5*#$</9915C9$D&90

<#5.1901E$F915'$,'#*(6$GB01&'
!"#.:!%#D/,,163-

Y0"&$9A--3/B$3B$0$(&B&0(16$E&--A;$0'$'6&$P*T*$Q0G0-$l0($9A--&4&@$;6&(&$6&$EA1CB&B$A/$&/&(4#@
B632"C3-,3/4@$0/,$963/&B&$0/,$)CBB30/$EA(&34/$0/,$B&1C(3'#$2A-313&B*$$56&$A23/3A/B$&K2(&BB&,$3/$'63B
0('31-&$0(&$1AD2-&'&-#$63B$A;/$0/,$,A$/A'$/&1&BB0(3-#$(&E-&1'$'6AB&$AE$'6&$PT$Q0G#@$PT$X&20('D&/'
AE$X&E&/B&$A($0/#$A'6&($PT$4AG&(/D&/'$&/'3'#*$$\(*$9A--3/B$D0#$"&$1A/'01'&,$0'I
40"(3&-*1A--3/Br/;1*/0G#*D3-
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)&0BA/$LI$)CBB30$\0#$"&$P/0"-&$'A$H3--$0$o0(4&$%013E31$o3/&

)CBB30`B$80B'$T3"&(30/$E3&-,B$D0#$"&$26#B310--#$C/0"-&$'A$E3--$0$L*>$D3--3A/$""-k,0#$-3/&$'A$'6&
%013E31$0/,$0$?>>@>>>$""-k,0#$B2C($'A$963/0*$56&$\AB1A;F"0B&,$./B'3'C'&$EA($8/&(4#$%A-31#$10-1C-0'&B
'60'$3/$=>Le$80B'&(/$T3"&(30$;3--$"&$0"-&$'A$BC22A('$0$D0K3DCD$AE$A/-#$̂ >>@>>>$""-k,0#$AE$2(A,C1'3A/*
963/&B&$BAC(1&B$0(&$DA(&$A2'3D3B'31$0"AC'$'6&$0(&0`B$2A'&/'30-@$6A;&G&(@$&B'3D0'3/4$'60'$80B'&(/
T3"&(30$60B$Lae$N/A;/$A3-E3&-,B$0/,$=e>$40B$E3&-,B*# $+/-#$==$AE$'6&B&$A3-E3&-,B$0/,$ea$AE$'6&$40B
E3&-,B$0(&$1A/B3,&(&,$fD0JA(g$0/,$a^$AE$'6&$D0JA($40B$E3&-,B$0/,$0--$==$D0JA($A3-E3&-,B$0(&$B'3--$3/$'6&
&K2-A(0'3A/$260B&$0/,$0(&$/A'$#&'$,&G&-A2&,*% $SA;&G&(@$'6&$"A''AD$-3/&$3B$'60'$3E$'6&$0(&0$10//A'
E3--$'6&$2(A2AB&,$-3/&B$'A$102013'#@$5(0/B/&E'$;3--$"&$EA(1&,$'A$B10-&$,A;/$'6&$2(AJ&1'$A($'0N&$0
B&(3ACB$E3/0/130-$63'*$T10-3/4$,A;/$;AC-,$D&0/$1-&0(-#$16AAB3/4$&3'6&($963/0$A($Z020/$(0'6&($'60/
'(#3/4$'A$BC22-#$"A'6*

)&0BA/$=I$$oA;&($5(0/B2A('0'3A/$9AB'B

.'$;AC-,$"&$DC16$16&02&($'A$B632$A3-$'A$963/0$'60/$'A$'6&$%013E31$1A0B'*$:11A(,3/4$'A
]-0,3D3($\3-AG@$6&0,$AE$'6&$\AB1A;$"0B&,$./B'3'C'&$EA($8/&(4#$%A-31#@$2323/4$A3-$'A$'6&$%013E31$;3--
1AB'$E(AD$w?*a>FwU*^>k""-*$$56&/@$A3-$;3--$E01&$0,,3'3A/0-$'0/N&($B63223/4$160(4&B$E(AD$e>x$'A
wL*=Lk""-& $EA($0$'A'0-$'(0/B2A('$1AB'$AE$C2$'A$wLLk""-*$7#$1AD20(3BA/@$B63223/4$A3-$E(AD$'6&$%&(B30/
YC-E$'A$'6&$P*T*$YC-E$9A0B'$1AB'B$(AC46-#$wp*pek""-$0/,$E(AD$'6&$%&(B30/$YC-E$'A$Z020/$1AB'B$w=*aak
""-*

P/-&BB$)CBB30/$A3-$2(A,C1&(B$2(3A(3'3R&$2A-3'31B$AG&($&1A/AD31B$0/,$011&2'$,(0B'310--#$(&,C1&,
/&'"01NB$EA($'6&3($A3-@$963/0$3B$'6&$DAB'$-A4310-$D0(N&'*$T'0'&$1A/'(A--&,$)AB/&E'$0/,$T3"/&E'$D346'
"&$;3--3/4$'A$B01(3E31&$2(AE3'$EA($2A-3'310-$(&0BA/B@$"C'$'A$E3--$0$-0(4&$232&-3/&@$2(3G0'&$E3(DB$BC16$0B
TC(4C'/&E'&40R$0/,$5QnF7%$;AC-,$0-BA$/&&,$'A$20('31320'&*$.'$3B$C/-3N&-#$'60'$'6&B&$2(A,C1&(B
;AC-,$;3--3/4-#$EA(&4A$B34/3E310/'$/&'"01N$(&G&/C&$;3'6AC'$&3'6&($2A-3'310-$1A&(13A/$A($'0K$3/1&/'3G&B*
50"-&$L$&B'3D0'&B$2(A,C1&($(&G&/C&$E(AD$,3EE&(&/'$)CBB30/$A3-$&K2A('$(AC'&B*

A"1'5$0"#$D&90
<#5.1901E

@#901'501&'
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)CBB30$1AC-,$0--A;$Z020/$A($963/0$'A$E3/0/1&$'6&$-3/&`B$1A/B'(C1'3A/*$$563B$;AC-,$3D2(AG&
'6&$'(0/B2A('0'3A/$&1A/AD31B@$"C'$\AB1A;$E&0(B$"&1AD3/4$fA"-340'&,g$'A$0/#$B3/4-&$A3-$3D2A('&(*
./$E01'@$3'$60B$(&J&1'&,$Z020/&B&$AG&('C(&B$C/,&($;6316$5AN#A$;AC-,$/A'$A/-#$EC/,$'6&$-3/&$3'B&-E@
"C'$0-BA$,&G&-A2$'6&$0(&0`B$E3&-,B$0/,$3/G&B'$3/$/A/F&/&(4#$3/E(0B'(C1'C(&$,&G&-A2D&/'*

963/0$60B$'6CB$E0($"&&/$,3BB0'3BE3&,$;3'6$\AB1A;`B$104&#$022(A016$'A$963/0$"AC/,$A3-$0/,
40B$&K2A('$2(AJ&1'B*$./$\0(16$=>>?@$Q0'3A/0-$X&G&-A2D&/'$0/,$)&EA(D$9ADD3BB3A/$G31&$,3(&1'A(
y60/4$YCA"0A$160(01'&(3R&,$'6&$T3/AF)CBB30/$&/&(4#$(&-0'3A/B632$0B$fA/&$B'&2$EA(;0(,@$';A$B'&2B
"01N*g' $QA/&'6&-&BB@$2(A4(&BB$3B$A11C((3/4$0/,$'6&$(&-0'3A/B632$022&0(B$'A$"&$;0(D3/4$C2*

Table 1: Estimated Net Revenue for Russian Pipeline Exports 
Route Production 

Cost ($/bbl)* 
Transportation 

Cost ($/bbl) 
Export 
Taxes 
($/bbl) 

Producer’s net 
revenue@ $60/bbl oil 

Angarsk-
Daqing 

16.00 2.06 (est.) 29.64 
(est.) 

$12.30/bbl 

Taishet-
Skovorodino

-Daqing 

16.00 2.06 29.64 
(est.) 

$12.30/bbl 

Taishet-
Nakhodka 

16.00 8.10 (est.) 29.64 
(est.) 

$6.26/bbl 

West 
Siberia-US 
East Coast 

~5.00** 3.99* 29.64 
(est.) 

$21.37/bbl 

*--assumes that all are 
greenfield developments 
**--brownfield development 
cost 

**--Center for Petroleum 
Business Studies 

If oil falls below ~$55/bbl, a Pacific line 
will lose money under the current tax 
structure 

79$5$!1BB1'($>&1'0
H#5*$1'$0"#$A"1'5)

</9915$,'#*(6
<#.501&'9"1BI

 
 

 
Table 2: Sino-Russian Energy Breakthroughs 

Oil Side 
Date Deal Oil Directly Secured 
2006 Rail imports expected to hit 15 

million tons (300,000 bbl/day) 
300,000 bbl/day 

July 2006 CNPC purchased approximately 
5% of Rosneft’s $10.4 billion IPO 

 

June 2006 Purchased Udmurtneft  Entitles China to 60,000 bbl/day 
of equity oil production (could 
be swapped for oil from fields 
closer to China) 

June 2006 Sinopec reached 1-year deal to 
purchase 130,000 bbl/d of Urals 
blend through an unnamed 
European trader 

130,000 bbl/day 

December 2004 China lends Rosneft $6 billion for 
the purchase of Yuganskneftegaz 

Part of the China’s railway 
import share 

Total: 490,000 bbl/day (15% of Chinese oil imports) 
Gas Side 

March 2006 Signed deals for up to 80 BCM/year of 
Russian gas to be shipped to China as early 
as 2011 (equal to about 10% of current US 

annual gas consumption) 
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8C(A2&0/$1(3'313BD$AE$)CBB30/$&/&(4#$2A-313&B$3/$'6&$;0N&$AE$'6&$=>>?$)CBB30FPN(03/&$f40B
;0(g$3B$-3N&-#$B2&&,3/4$)CBB30`B$DAG&$'A;0(,$0$DA(&$:B30$EA1CB&,$&/&(4#$&K2A('$B'(0'&4#*$50"-&$=
AC'-3/&B$N&#$,&G&-A2D&/'B$3/$'6&$)CBB30F963/0$&/&(4#$(&-0'3A/B632*

+3-$T3,&

963/0$1AG&'B$)CBB30/$A3-@$;6316$3'$B&&B$0B$0$(&2-01&D&/'$EA($B&0"A(/&$A3-$3D2A('B$20BB3/4
'6(AC46$;60'$963/0$B&&B$0B$'6&$f:D&(310/$1A/'(A--&,g$\0-0110$T'(03'*( $963/&B&$B&1C(3'#$0/0-#B'B
E&0($'60'$'6&$P*T*$Q0G#$D346'$1C'$AEE$963/0`B$&/&(4#$BC22-#$3/$'6&$&G&/'$AE$0$B6A;,A;/$AG&($503;0/
A($A'6&($B&(3ACB$1A/E-31'B*) $$963/0$0-BA$E&0(B$'60'$:D&(310`B$3/1(&0B&,$2AB'F.(0W$;0($2(&B&/1&$3/
'6&$%&(B30/$YC-E$'6(&0'&/B$963/0`B$A3-$B&1C(3'#** $:11A(,3/4-#@$7&3J3/4$3B$044(&BB3G&-#$2C(BC3/4$AG&(-0/,
A3-$BC22-#$A2'3A/B@$2(3D0(3-#$E(AD$n0R0N6B'0/$0/,$)CBB30*$$963/0$0/,$n0R0N6B'0/$60G&$"C3-'$0
=>>@>>>$""-k,0#$-3/&$'60'$;3--$(&016$EC--$102013'#$3/$=>>^F=>>U@$0/,$2ABB3"-#$&K20/,$'A$a>>@>>>$""-k
,0#$"#$=>LL*+ $.E$'6&$n0R0N6$-3/&$(&016&B$EC--$102013'#$0/,$)CBB30$"C3-,B$0$?>>@>>>$""-k,$-3/&$E(AD
TNAGA(A,3/A$'A$X0W3/4@$"#$=>L=F=>Le@$963/0$1AC-,$(&1&3G&$/&0(-#$=e$2&(1&/'$AE$3'B$A3-$3D2A('B
'6(AC46$B&1C(&$AG&(-0/,$(AC'&B$'60'$,A$/A'$'(0/B3'$'63(,$1AC/'(3&B*$TAD&$60G&$10--&,$'6&B&$2(AJ&1'B
1AD2&'3'A(B@$"C'$'63B$3B$C/-3N&-#$EA($';A$(&0BA/B*$$H3(B'@$963/0`B$A3-$3D2A('$,&D0/,$3B$BCEE313&/'$'A
011ADDA,0'&$"A'6@$20('31C-0(-#$43G&/$7&3J3/4`B$,&B3(&$'A$(&,C1&$3'B$(&-30/1&$A/$B&0"A(/&$A3-$3D2A('B*
T&1A/,@$'6&$n0R0N6$-3/&$0/,$0$-3/&$'A$X0W3/4$$0(&$E0($&/AC46$020('$'60'$2CD23/4$A3-$"&';&&/$'6&D
1AC-,$1AB'$0B$DC16$0B$w^k""-*$,

./$0,,3'3A/$'A$1A/1&(/B$0"AC'$EA(&34/$/0G3&B`$0"3-3'#$'A$3/'&(,31'$963/&B&$A3-$B632D&/'B@
963/0$0-BA$;0/'B$'A$,3G&(B3E#$3'B$A3-$BC22-3&($"0B&*$963/0$B&&B$'6&$\3,,-&$80B'$0B$3/6&(&/'-#$C/B'0"-&
0/,$3B$;A(N3/4$'A$,3G&(B3E#$0;0#$E(AD$'6&$%&(B30/$YC-E$"#$3/1(&0B3/4$3'B$'0N&$AE$:E(310/$0/,$TAC'6&0B'
:B30/$A3-*$$h&'$963/&B&$0/0-#B'B$(&0-3R&$'60'$'6&B&$BAC(1&B$0-A/&$10//A'$(&2-01&$\3,,-&$80B'&(/$A3-@
'6CB$/&1&BB3'0'3/4$0$'C(/$'A;0(,$)CBB30*$$ $H34C(&$=$B6A;B$6A;$)CBB30/$A3-$3D2A('B$0(&$6&-23/4$'A
,3B2-01&$\3,,-&$80B'&(/$A/&B$3/$'6&$963/&B&$D0(N&'*

963/&B&$0/0-#B'B$B&&$0$)CBB30/$232&-3/&$'A$X0W3/4$0B$0$f;3/F;3/g$2(A2AB3'3A/$"&10CB&$3'
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Figure 2: Russia's Growing Share of Chinese Oil Imports

Sources: China Mining Magazine, Energy Intelligence



54 )"$'"01"-* 2334/!"#$#%&'&()* #+* ","-!.

-3N&$963/0$'A$0"BA("$'63B$3/1(&0B&*$% $)CBB30/$A"B&(G&(B$"&-3&G&$'60'$&/&(4#$&K2A('B$1AC-,$"&$'6&
fN&#g$'60'$A2&/B$'6&$,AA($'A$"(A0,&($&1A/AD31$(&-0'3A/B632B$;3'6$963/0$0/,$A'6&($:B30/$1AC/'(3&B@
&/0"-3/4$)CBB30$'A$,3G&(B3E#$0;0#$E(AD$8C(A2&*$&

56&$)CBB30/$4AG&(/D&/'$0-BA$6A2&B$'60'$232&-3/&$2(AJ&1'B$;3--$6&-2$2(ADA'&$(&43A/0-
,&G&-A2D&/'*$$%(&B3,&/'$%C'3/$63DB&-E$60B$B03,$fz010%,16%#2/63&'82&1/6{$;3--$"(3/4$;3'6$3'$BA130-$0/,
'(0/B2A('0'3A/$3/E(0B'(C1'C(&$,&G&-A2D&/'@$(A0,B@$&-&1'(313'#@$D0/CE01'C(3/4@$0/,$;3--$,&D0/,$6346
WC0-3'#$'(03/3/4$AE$B2&130-3B'B*g$'

)CBB30$;AC-,$403/$E(AD$0--A;3/4$963/&B&$1AD20/3&B$-3N&$9Q%9$3/'A$80B'&(/$T3"&(30*$$963/&B&
/0'3A/0-$&/&(4#$1AD20/3&B$0(&$E(&&$E(AD$B60(&6A-,&($1A/1&(/B$0/,$10/$B2&/,$6&0G3-#$A/$"C3-,3/4
3/E(0B'(C1'C(&$'60'$"&/&E3'B$AG&(0--$(&43A/0-$,&G&-A2D&/'*$56&#$60G&$0$4AA,$'(01N$(&1A(,$AE$,A3/4
BA*$$./$TC,0/@$9Q%9$60B$B60(2-#$3/1(&0B&,$TC,0/&B&$A3-$2(A,C1'3A/@$"C3-'$0$U>>$D3-&$&K2A('$232&-3/&
'A$'6&$)&,$T&0@$0/,$60B$"&4C/$"C3-,3/4$C2$TC,0/&B&$(&E3/3/4$102013'#*$./$:/4A-0$0/,$Q34&(30@
963/&B&$ "0/NB$ 60G&$ 2(AG3,&,$ 0$ 1AD"3/&,$ w?$ "3--3A/$ 3/$ E3/0/13/4$ EA($ A3-$ (&-0'&,$ 0/,$ 2C"-31
3/E(0B'(C1'C(&*$(

963/0$60B$0-(&0,#$&K2(&BB&,$0$B'(A/4$,&B3(&$'A$20('31320'&$3/$&K2-A(0'3A/$0/,$,&G&-A2D&/'
0/,$B&(G&$0B$0$-0"A(k&/43/&&(3/4$1A/'(01'A($3/$80B'&(/$T3"&(30/$&/&(4#$,&G&-A2D&/'*$) $$:E'&($0
B&(3&B$AE$B&'"01NBv-3N&$9Q%9`B$E03-&,$0''&D2'$'A$2C(160B&$T-0G/&E'$3/$=>>=$0/,$C/BC11&BBEC-$"3,
EA($=>$2&(1&/'$AE$hC40/BN/&E'&40R$3/$=>>av963/0$/A;$60B$0$EAA'$3/$'6&$)CBB30/$,AA(*$$./$ZC/&
=>>?@$T3/A2&1$203,$wV*=>k7+8$EA($5QnF7%$BC"B3,30(#$P,DC('/&E'@$&/'3'-3/4$3'$'A$?>@>>>$""-k,0#$AE
&WC3'#$A3-*$l6&'6&($0$-0(4&($963/&B&$C2B'(&0D$2(&B&/1&$;3--$1AD&$'A$)CBB30$(&D03/B$'A$"&$B&&/
0/,$63/4&B$A/$2A-3'31B$0/,$'6&$C-'3D0'&$AC'1AD&$AE$'6&$A/4A3/4$232&-3/&$;(0/4-&*

Y0B$T3,&

963/0`B$0''&D2'B$'A$(&,C1&$3'B$B&(3ACB$03($2A--C'3A/$;3--$,(3G&$B'(A/4$/0'C(0-$40B$,&D0/,
'60'$10//A'$"&$D&'$"#$,AD&B'31$2(A,C1'3A/$0-A/&*$)CBB30$60B$E&;$0-'&(/0'3G&B$'A$963/0$EA($D0(N&'3/4
80B'$T3"&(30/$40B@$"&10CB&$'6&$E3&-,B$-3&$DA(&$'60/$Le>>$D3-&B$E(AD$D0JA($D0(N&'B*$$5QnF7%$;3--
BAA/$"&43/$B&--3/4$40B$E(AD$nAG#N'0$3/'A$'6&$.(NC'BN$0(&0$* @$"C'$'6&$(&43A/$-01NB$,&D0/,$'A$BC22A('
,&G&-A2D&/'$AE$0$=$'(3--3A/$1C"31$D&'&($40B$E3&-,*$$)CBB30/$1A/BCD&(B$0-BA$20#$BC"B3,3R&,$(0'&B@
D0N3/4$,AD&B'31$40B$B0-&B$C/2(AE3'0"-&$EA($2(A,C1&(B$;6A$10//A'$B&--$3/'A$6346&($2(31&,$AC'B3,&
D0(N&'B$'A$1AD2&/B0'&$EA($-ABB&B$E(AD$,AD&B'31$B0-&B*

./$\0(16$=>>?@$963/0$0/,$)CBB30$B34/&,$0/$04(&&D&/'$'A$"C3-,$';A$232&-3/&B$'60'$;AC-,
"(3/4$C2$'A$̂ >$79\$AE$40B$2&($#&0($'A$963/0$E(AD$l&B'$0/,$80B'$T3"&(30/$E3&-,B$0B$&0(-#$0B$=>LL*$+
.E$)CBB30$10/$4&'$(0'&B$AE$&G&/$w^>$2&($L>>>$1C"31$D&'&(B@$'63B$;AC-,$D&0/$3/1AD&$AE$DA(&$'60/
w?$"3--3A/k#&0(@$;6316$;AC-,$(03B&$Y0R2(AD`B$0//C0-$(&G&/C&B$"#$DA(&$'60/$=>$2&(1&/'*

963/0$0/,$)CBB30$60G&$B60(&,$3/'&(&B'B$3/$"C3-,3/4$0$DA(&$1AD2(&6&/B3G&$2A-3'310-F&1A/AD31
(&-0'3A/B632@$;6316$'6&$963/&B&$B3,&$"&-3&G&B$1AC-,$"&$1&D&/'&,$"#$0/$&/&(4#$20('/&(B632*#, $963/0
B&&B$&/&(4#$(&-0'3A/B632B$3/$1AD2(&6&/B3G&$'&(DB$0/,$;AC-,$-3N&-#$"A-B'&($0/$&/&(4#$20('/&(B632
;3'6$3/1(&0B&,$'&16/A-A4#$0/,$0(DB$&K160/4&B@$A'6&($3/G&B'D&/'B@$0/,$0/$AG&(0--$2CB6$'A$3/1(&0B&
"3-0'&(0-$'(0,&*#$

56&$';A$1AC/'(3&B$0(&$'6&$1A(&$AE$'6&$T60/4603$9AA2&(0'3A/$+(40/3R0'3A/$0/,$0$B'(A/4
963/0F)CBB30$&/&(4#k2A-3'310-$20('/&(B632$1AC-,$D0N&$3'$&0B3&($EA($'6&D$'A$1AA(,3/0'&$2A-313&B$0/,
D0/04&$3/'&(&B'B$3/$9&/'(0-$:B30@$'6CB$2ABB3"-#$-&0,3/4$'A$0/$&G&/$DA(&$0BB&('3G&$0/,$3/E-C&/'30-
T9+*$9A/'3/C&,$1AA-3/4$AE$P*T*F)CBB30$(&-0'3A/B$0/,$E(31'3A/$;3'6$8C(A2&$AG&($&/&(4#$3BBC&B$D346'
2CB6$)CBB30$'A$2C(BC&$0$DA(&$:B30F1&/'(31$EA(&34/$&/&(4#$2A-31#*

)CBB30/$)&BAC(1&$Q0'3A/0-3BD

)CBB30$/&&,B$EA(&34/$20('31320'3A/$3/$A3-$0/,$40B$,&G&-A2D&/'@$;6&(&$0/$&B'3D0'&,$wLL
"3--3A/$0//C0--#$3/$/&;$3/G&B'D&/'$3B$/&&,&,$B3D2-#$'A$D03/'03/$2(A,C1'3A/*$SA;&G&(@$(&1&/'$)CBB30/
DAG&B$;3--$-3N&-#$,3B1AC(04&$"0,-#$/&&,&,$EA(&34/$3/G&B'D&/'*$$56&$/&;$fTC"BA3-$o0;g$"0(B$/A/F
)CBB30/$E3(DB$E(AD$20('31320'3/4$3/$0C1'3A/B$EA($0/#$E3&-,$;3'6$DA(&$'60/$eLp$D3--3A/$"0((&-B$AE$A3-$A(
e>$"3--3A/$1C"31$D&'&(B$AE$40B*## $\&0/;63-&@$'6&$XCD0$(&1&/'-#$20BB&,$0$fo0;$A/$Y0B$8K2A('@g

>&.101E5.$@*1-#*9

?5E0&*9$J&.81'(
K5EL$0"#

>5*0'#*9"1B



!"#$#%&'&()* #+* ","-!./)"$'"01"-* 2334 59

&EE&1'3G&-#$43G3/4$Y0R2(AD$0"BA-C'&$1A/'(A-$AG&($;6A$10/$011&BB$3'B$-3/&B$0B$;&--$0B$6A;$DC16$'6&#
(&1&3G&$EA($'6&3($40B*#% $$56&$/&'$&EE&1'$;3--$-3N&-#$"&$'60'$'63(,$20('#$2(A,C1&(B$D0#$B6#$0;0#$E(AD
40B$2(A,C1'3A/@$'6&(&"#$2C''3/4$'6&$&/'3(&$"C(,&/$AE$EC-E3--3/4$BC22-#$1ADD3'D&/'B$C2A/$Y0R2(AD
3'B&-E*$H3/0--#@$'6&$1C((&/'$)CBB30/$A3-$'0K0'3A/$B'(C1'C(&$3B$BC16$'60'$EA($&G&(#$,A--0($0"AG&$w=^k""-@
'6&$n(&D-3/$'0N&B$(AC46-#$Ue$1&/'B*$563B$,0D2&/B$2(3G0'&$1AD20/3&B`$3/1&/'3G&$'A$3/G&B'$3/$&K20/,3/4
2(A,C1'3A/@$&G&/$'6AC46$A3-$2(31&B$0(&$1C((&/'-#$G&(#$6346*

\0/#$AE$)CBB30`B$4(&0'$2(A,C1'3A/$403/B$3/$'6&$-0'&$LUU>B$0/,$C2$'A$=>>a$10D&$E(AD
(&;A(N3/4$TAG3&'$&(0$E3&-,B$;3'6$l&B'&(/$'&16/A-A4#@$/A'$E(AD$/&;$&K2-A(0'3A/$0/,$,&G&-A2D&/'*
X&G&-A23/4$80B'$T3"&(30$1AC-,$2CB6$'6&$)CBB30/$&/&(4#$B&1'A(`B$0//C0-$3/G&B'D&/'$/&&,B$;&--
"&#A/,$w=>$"3--3A/k#&0(*$H34C(&$p$B6A;B$6A;$DC16$DA(&$,(3--3/4$)CBB30$(&WC3(&B$'A$D03/'03/$0/,
4(A;$3'B$2(A,C1'3A/$'60/$A'6&($A3-$&K2A('3/4$1AC/'(3&B$,A*$.'$B6AC-,$"&$/A'&,$'60'$T0C,3$:(0"30$3B
,(3--3/4$044(&BB3G&-#$'A$3/1(&0B&$3'B$2(A,C1'3A/$102013'#$"#$0B$DC16$0B$Le$2&(1&/'*

H34C(&$p$6&(&jjjj

963/0$0(ACB&B$B2&130-$E&0(B$0DA/4$)CBB30/B*$)CBB30$,3B-3N&B$1&,3/4$B60(&B$3/$3'B$/0'C(0-
(&BAC(1&B$'A$l&B'&(/$.+9B$;6AB&$6AD&$4AG&(/D&/'B$B&(DA/3R&$A/$A2&/$D0(N&'B$0/,$6CD0/
(346'B*$h&'$963/0$60B$L>$'3D&B$)CBB30`B$2A2C-0'3A/$0/,$'6&$1AC/'(3&B$B60(&$A/&$AE$'6&$;A(-,`B
-A/4&($-0/,$"A(,&(B$bDA(&$'60/$a>>>$NDd*

:-'6AC46$963/0$;AC-,$"&$0$6346$4(A;'6$D0(N&'$EA($)CBB30/$/0'C(0-$(&BAC(1&B@$$)CBB30/B
E&0($"&1AD3/4$'6&$JC/3A($20('/&($3/$0/#$T3/AF)CBB30/$(&-0'3A/B632*#& $$56&$)CBB30/$H0($80B'$3B
0-(&0,#$"&3/4$3/&KA(0"-#$,(0;/$3/'A$963/0`B$&1A/AD31$A("3'*$$80B'&(/$T3"&(30$60B$BAD&$AE$'6&
;A(-,`B$-A;&B'$2A2C-0'3A/$,&/B3'3&B$bL$2&(BA/$2&($BWC0(&$N3-AD&'&(d@$0/,$"A(,&(B$963/&B&$2(AG3/1&B
;3'6$E0($6346&($2A2C-0'3A/B*$56&$,&DA4(02631$(0'3A$3B$/A'$3D2(AG3/4$"&10CB&$)CBB30`B$2A2C-0'3A/$3B
E0--3/4$0/,$B&G&(0-$80B'&(/$T3"&(30/$(&43A/B$3/$20('31C-0($60G&$BAD&$AE$'6&$;A(B'$6&0-'6$2(A"-&DB
0/,$-A;&B'$-3E&$&K2&1'0/13&B$3/$)CBB30*#' $HA($'63B$(&0BA/@$BAD&$)CBB30/B$E&0($'60'$963/&B&$3DD34(0'3A/
1AC-,$&EE&1'3G&-#$D0N&$80B'&(/$T3"&(30$0$B0'&--3'&$AE$963/0*$\0/#$963/&B&$0/0-#B'B$0''(3"C'&$'6&
B-A;$2(A4(&BB$AE$963/0F)CBB30$&/&(4#$(&-0'3A/B$0/,$'6&$=>>p$10/1&--0'3A/$AE$'6&$:/40(BNFX0W3/4
232&-3/&$2-0/$'A$'6&B&$G&(#$E01'A(B*#(

./$0,,3'3A/@$D0/#$)CBB30/B$B3D2-#$(&B&/'$'6&$2(AB2&1'$AE$"&1AD3/4$-3''-&$DA(&$'60/$0
(&BAC(1&$2(AG3,&($EA($963/0*$:$(&-0'3A/B632$3/$;6316$)CBB30$B&--B$963/0$(0;$D0'&(30-B$0/,$963/0
B&--B$)CBB30$6346&($G0-C&$0,,&,$D0/CE01'C(&,$2(A,C1'B$;AC-,$/A'$"&$0$E3(D$"0B3B$EA($0$D&0/3/4EC-
&1A/AD31$20('/&(B632*$./,&&,@$'A2$)CBB30/$AEE3130-B$3/1-C,3/4$)CBB30`B$0D"0BB0,A($'A$963/0$60G&
3/,310'&,$'60'$B&(G3/4$BA-&-#$0B$0$(0;$D0'&(30-$BC22-3&($EA($963/0$;AC-,$"&$C/011&2'0"-&$EA($)CBB30*

0

2000

4000

6000

Figure 3: Russian Production is Drilling 
Intensive and Requires High Maintenance 

Investment 

Oil Production (bbl/well/day) 305 2600 5100
Wells Drilled per year
(2004)

4520 143 360

Russia Norway Saudi Arabia

Source: World Oil



5: )"$'"01"-* 2334/!"#$#%&'&()* #+* ","-!.

70((3&($=I$\A/A2BA/#$H&0(B

)CBB30$0-BA$E&0(B$'60'$"C3-,3/4$0$232&-3/&$'A$963/0$;AC-,$2&(D3'$7&3J3/4$'A$BWC&&R&$)CBB30
A/$2(31&$A/1&$'6&$232&-3/&$3B$"C3-'$"#$'6(&0'&/3/4$'A$'0N&$-&BB$A3-$0/,$3D2A('$DA(&$"#$B&0*$:$-3/&$'A
'6&$%013E31$+1&0/$A/$'6&$A'6&($60/,$;AC-,$0--A;$)CBB30$'A$B&--$A3-$3/'A$0$;3,&$(0/4&$AE$D0(N&'B@
3/1-C,3/4$nA(&0@$Z020/@$963/0@$0/,$&G&/$'6&$P*T*$l&B'$9A0B'*$TAD&$963/&B&$60G&$2(A2AB&,$"C3-,3/4
0$-3/&$'6(AC46$QA('6&0B'$963/0$'A$X0-30/@$E(AD$;6316$BC(2-CB$A3-$1AC-,$"&$B6322&,$A/$'A$Z020/$0/,
A'6&($:B30/$D0(N&'B*

SA;&G&(@$)CBB30`B$1A/E-31'$;3'6$PN(03/&$3/$'6&$;3/'&($AE$=>>?$0/,$A'6&($'(0/B3'$1AC/'(#
2(A"-&DB$3/$3'B$40B$B0-&B$D0N&$3'$C/-3N&-#$'60'$\AB1A;$;AC-,$2C'$3'B$A3-$&K2A('B$0'$B3D3-0($(3BN$"#
BC22A('3/4$'63B$A2'3A/@$0-'6AC46$3'$D346'$D0N&$4(&0'&($&1A/AD31$B&/B&$'60/$0$-3/&$'A$Q0N6A,N0*$$.'
3B$0-BA$-3N&-#$'60'$5AN#A$;AC-,$B'(&/CACB-#$A22AB&$43G3/4$963/0$'6&$2A;&($'A$1C'$)CBB30/$A3-$BC22-3&B
'A$Z020/*

\AB1A;$0-BA$-3N&-#$E&0(B$0$(&2&0'$AE$3'B$=>>p$&K2&(3&/1&$;3'6$'6&$)CBB30F5C(N&#$7-C&
T'(&0D$40B$232&-3/&*$$:E'&($Y0R2(AD$60,$BC/N$B34/3E310/'$1023'0-$3/'A$-3/&$1A/B'(C1'3A/$0/,$40B
"&40/$E-A;3/4@$5C(N&#$B'0'&,$'60'$3'$60,$A'6&($BC22-3&(B$0/,$,3,$/A'$f/&&,g$)CBB30/$40B@$2(AD2'-#
(&ECB&,$'A$'0N&$EC('6&($,&-3G&(3&B$C/'3-$Y0R2(AD$B-0B6&,$3'B$2(31&@$10CB3/4$'6&$)CBB30/$B3,&$B&(3ACB
E3/0/130-$-ABB&B*

70((3&($pI$S346$5(0/B2A('0'3A/$9AB'B

1 Jianrong, Jiang. “Problems in China-Russia Energy Cooperation and their Effect on China.”
(Zhonge Nengyuan Hezuo Zhong de Wenti ji dui Zhongguo de Yingxiang) Social Sciences (Shehui
Kexue) Vol. 1. 2006. (59-69)
2 Assumes that China takes title to the oil at the China-Russia border

:B$50"-&$p$B6A;B@$'6&$Q0N6A,N0$-3/&$10/$011&BB$DC-'32-&$D0(N&'B@$"C'$0'$0$G&(#$6346$1AB'*
./$0,,3'3A/$'A$0'$-&0B'$w?*a>k""-$3/$'(0/B2A('0'3A/$1AB'@$'6&$)CBB30/$4AG&(/D&/'$1C((&/'-#$'0K&B
1(C,&$A3-$&K2A('B$0'$(AC46-#$w=Vk""-*$$.E$963/0$2C(160B&B$A3-$0'$(AC46-#$D0(N&'$2(31&B@$'6&$BC"B'0/'30-
'(0/B2A('0'3A/$1AB'$AE$'6&$%013E31$(AC'&$43G&B$(&'C(/B$'60'$0(&$0'$-&0B'$=>$2&(1&/'$-A;&($'60/$EA($0
X0W3/4$-3/&*#)

)CBB30/$A"B&(G&(B$0-BA$;A((#$'60'$A3-$E(AD$0$-3/&$'A$'6&$%013E31$;AC-,$60G&$'A$1AD2&'&$;3'6
16&02&($A3-$2(A,C1&,$A/$T0N60-3/*#* $T0N60-3/$3B$EA(&10B'$'A$2(A,C1&$=e>@>>>$""-k,0#$"#$=>L>*$.E
)CBB30$B632B$A3-$E(AD$Q0N6A,N0$'A$Z020/@$TAC'6$nA(&0@$963/0@$0/,$'6&$P*T*$l&B'$9A0B'@$'6&(&

 
                                                 
i http://www.jinlai.net/main/list.asp?id=809  

 Table 3: Russia-China Oil Transport Costs  
Route Parameters Transport Cost 

($/bbl) 
VSTO-Nakhodka, 
tanker to Ningbo, 
China 

$6.40/bbl tariff, 6 day Aframax 
round trip to Ningbo 

6.70-10.10 

Russia-Daqing, 
China by rail 

Russia currently charges $10.29 
RMB/ton rail transport fee to 
border.1 China would likely charge 
roughly $25/ton for transport from 
border to Daqing.i 

at least 4.00 

Russia-China 
pipeline2 

2400 km line from Angarsk-Daqing, 
$2.2 billion cost 

2.06 
VLCC Ras Tanura, 
Saudi Arabia-
Ningbo, China 

33 day trip, $55K/day VLCC charter 
rate, 2 million bbl cargo 

1.10 

Sakhalin, Russia-
Ningbo, China 

6-day roundtrip with Aframax 
tanker 

.30 
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