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/&!NQ'-&1Q6L>NR&>-&
'@'NAR&36'&Q@&L1'&
3@QL'O&6L/L'6
H*,61*,*.*%/0,(*4'61*,-2,5':*1,$6%,)-9*1,(*22*%;,
_6%,7%*3-12$%-4,'.4*12$%1,61*&,#-%*,#$%,4$$:-./+,)-/32+,
'.&,8'%523;,^6%-./,4$)$.-'),2-5*1+,7*$7)*,61*&,
%*.*8'()*,*.*%/0,')5$12,*E4)61-9*)0+,3'%.*11-./,
*.*%/0,#%$5,'.-5'),)'($%+,8'2*%5-))1+,8-.&5-))1+,'.&,
8$$&;,<.,#'42+,8$$&,*.*%/0,8'1,23*,&$5-.'.2,1$6%4*,
$#,*.*%/0,-.,23*,A.-2*&,B2'2*1,6.2-),23*,)'2*,!TLL1,
83*.,*.*%/0,#%$5,4$'),*.2*%*&,23*,7-426%*;!

F.*%/0,#%$5,8$$&+,8-.&+,'.&,8'2*%,7$8*%,12'%2*&,
23*,<.&612%-'),`*9$)62-$.+,(62,(0,!TTO+,4$'),2$$:,
$9*%,'1,23*,&$5-.'.2,#6*);,C3*,*.*%/0,&*5'.&1,
$#,23*,)'2*,<.&612%-'),`*9$)62-$.,8*%*,7%$&-/-$61U
"5*%-4'N1,*.*%/0,61*,I6'&%67)*&,(*28**.,!TTL,'.&,
!S!T+,#6*)*&,)'%/*)0,(0,4$');",,

"5$./,-21,5'.0,61*1+,4$'),#6*)*&,()'12,#6%.'4*1+,
/*.*%'2*&,12*'5,-.,12*'5,*./-.*1+,3*'2*&,3$5*1+,
'.&,V'#2*%,(*-./,26%.*&,-.2$,/'1W,-))65-.'2*&,
12%**21,'.&,3$5*1;,\0,23*,*.&,$#,H$%)&,H'%,<+,4$'),
7%$&64*&,QO,7*%4*.2,$#,23*,*.*%/0,61*&,-.,23*,
A.-2*&,B2'2*1;,,

H-23,23*,'&9*.2,$#,23*,'62$5$(-)*+,4$'),61*,(*/'.,
2$,&*4)-.*,'1,"5*%-4'N1,&$5-.'.2,1$6%4*,$#,*.*%/0;,
=*2%$)*65,8'1,#-%12,61*&,#$%,)-/32-./,'.&,'1,'.,
-./%*&-*.2,-.,5*&-4-.*1+,(62,'1,'62$5$(-)*,61*,
/%*'2)0,-.4%*'1*&+,7*2%$)*65,61*,/%*8,')$./,8-23,-2;,
\0,!SOL+,7*2%$)*65,16%7'11*&,4$')+,'.&,(*4'5*,23*,
)'%/*12,1$6%4*,$#,*.*%/0,-.,23*,A.-2*&,B2'2*1;#

PRIMARY ENERGY CONSUMPTION
BY SOURCE 1775-2010

SOURCE: ENERGY INFORMATION ADMINISTRATION, UNITED STATES ENERGY HISTORY, 
AUG. 19, 2010, HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/ANNUAL/PDF/SEC1_8.PDF
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"1,7*2%$)*65,61*,/%*8+,1$,2$$,/%*8,23*,61*,$#,
.'26%'),/'1;,"1,8-23,7*2%$)*65+,23*,#-%12,5'@$%,61*,
$#,.'26%'),/'1,8'1,#$%,)-/32-./;,\62,83*.,*)*42%-4-20,
(*4'5*,',1'#*%,1$6%4*,$#,-))65-.'2-$.,23'.,4$')Y/'1+,
7*2%$)*65+,$%,.'26%'),/'1+,23*,.'26%'),/'1,-.&612%0,
8'1,#$%4*&,2$,)$$:,#$%,$23*%,5'%:*21;,"1,',,
%*16)2+,.'26%'),/'1,12'%2*&,2$,(*,61*&,#$%,3$61*3$)&,
3*'2-./+,-.&612%-'),3*'2-./+,4$$:-./+,'.&,5':-./,
*)*42%-4-20;,<.,23*,)'2*,!SOL1+,.'26%'),/'1,61*,
16%7'11*&,4$'),61*;$,,D$'),61*,4$.2-.6*1,2$,%*5'-.,
12%$./+,3$8*9*%+,(*4'61*,-2,-1,23*,&$5-.'.2,#6*),
1$6%4*,#$%,*)*42%-4-20,7%$&642-$.;,

"5*%-4',3'1,',)$./,3-12$%0,$#,3'%.*11-./,7$8*%,#%$5,
8'2*%;,<.,D$)$.-'),"5*%-4'+,8'2*%,8'1,61*&,2$,7$8*%,
5-))1,23'2,/%$6.&,/%'-.+,8$9*,#'(%-4+,'.&,5'&*,
7'7*%;,<.,23*,)'2*,!TLL1+,8'2*%,8'1,61*&,'1,$.*,$#,
23*,#-%12,-57$%2'.2,1$6%4*1,$#,*)*42%-4-20,7%$&642-$.+,
'.&,30&%$*)*42%-4,7$8*%,8'1,($%.;%

a64)*'%,*)*42%-4,7$8*%,-1,23*,.*8*12,1$6%4*,$#,
*)*42%-4-20,/*.*%'2-$.,'.&,8'1,#-%12,7%$&64*&,-.,
!SOQ;,C3*,'5$6.2,$#,.64)*'%,*)*42%-4,7$8*%,3'1,

/%$8.,12*'&-)0,$9*%,2-5*+,(62,23*,%'2*,$#,/%$823,
3'1,)*9*)*&,$##,-.,%*4*.2,0*'%1;,C$&'0,23*%*,'%*,!LR,
.64)*'%,%*'42$%1,-.,23*,A.-2*&,B2'2*1+,'.&,/%$6.&,
8'1,(%$:*.,#$%,')),$#,23*5,(*#$%*,!SQR;&,C3*,%*4*.2,
/%$823,-.,.64)*'%,*)*42%-4,7$8*%,-1,23*,%*16)2,$#,
4'7'4-20,67/%'&*1,'2,*E-12-./,.64)*'%,7)'.21;,,

<.,23*,7'12,#*8,&*4'&*1+,23*%*,3'1,(**.,',12%$./,
7$)-2-4'),7613,2$,%*26%.,2$,%*.*8'()*,*.*%/0;,B$)'%,
'.&,8-.&,3'9*,7%$9*&,2$,(*,*E7*.1-9*,1$6%4*1,$#,
*.*%/0,'.&,1$,#'%,3'9*,.$2,)-9*&,67,2$,23*,*4$.$5-4,
7%$5-1*1,$#,23*-%,7%$7$.*.21;,B-.4*,'2,)*'12,23*,
!STL1+,8-.&,'.&,1$)'%,'&9$4'2*1,3'9*,4)'-5*&,23'2,
23*1*,2*43.$)$/-*1,8$6)&,(*,'##$%&'()*,-.,@612,',#*8,
0*'%1,-#,23*0,4$.2-.6*&,2$,%*4*-9*,16(1-&-*1;',^*17-2*,
&*4'&*1,$#,16(1-&-*1,'.&,17*4-'),2%*'25*.2+,8-.&,
'.&,1$)'%,4$.2-.6*,2$,(*,#'%,5$%*,*E7*.1-9*,23'.,
$23*%,1$6%4*1,$#,*.*%/0;(,F9*.,8-23,23*1*,16(1-&-*1,
'.&,5'.&'2*1+,8-.&,'.&,1$)'%,12-)),7%$9-&*,9*%0,)-22)*,
$#,$6%,*.*%/0,.**&1;,<.,JL!!+,#$%,*E'57)*+,8-.&,'.&,
1$)'%,4$5(-.*&,2$,7%$&64*,',5*%*,!;M,7*%4*.2,$#,23*,
*.*%/0,61*&,-.,23*,A.-2*&,B2'2*1;
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C3*,"5*%-4'.,2'E7'0*%,&$*1,.$2,/*2,5643,$#,',
('./,#$%,-21,16(1-&0,(64:,8-23,%*.*8'()*,*.*%/0,
16(1-&-*1;,`*.*8'()*,*.*%/0,16(1-&-*1,8*%*,
RS,2-5*1,/%*'2*%,23'.,#$11-),#6*),16(1-&-*1,83*.,
4$57'%-./,23*,'5$6.2,$#,*.*%/0,7%$&64*&,7*%,
&$))'%,$#,16(1-&0;),<.,JLLS+,%*.*8'()*1,%*4*-9*&,',
QQ,7*%4*.2,13'%*,$#,2$2'),#*&*%'),*.*%/0,-.4*.2-9*1+,
83-)*,#$11-),#6*)1,%*4*-9*&,',!M,7*%4*.2,13'%*,(62,
7%$&64*&,5$%*,23'.,Q,2-5*1,23*,*.*%/0;,C3-1,-1,.$2,

2$,1'0,23'2,$-)+,4$')+,$%,.'26%'),/'1,13$6)&,%*4*-9*,
16(1-&-*1+,(62,23*0,&$,7%$&64*,5643,5$%*,*.*%/0,
7*%,&$))'%,$#,16(1-&0,%*4*-9*&;,

B-.4*,!SOL+,"5*%-4'.1,3'9*,4$.165*&,*.*%/0,#%$5,
',8-&*,9'%-*20,$#,1$6%4*1;,C3*,#$))$8-./,43'%2,13$81,
3$8,23*,7'22*%.,$#,A;B;,*.*%/0,4$.16572-$.,3'1,
43'./*&,$9*%,23*,7'12,PL,0*'%1b!*

PRIMARY U.S. ENERGY PRODUCTION
BY MAJOR SOURCE 1949—2010

SOURCE: ENERGY INFORMATION ADMINISTRATION, 
UNITED STATES ENERGY HISTORY, AUG. 19, 2010, 

HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/ANNUAL/PDF/SEC1_8.PDF.   
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A*+@GH=H@=G@HU@"IA5#,$a$#",.11,"A#a.1a14*$-a*"a5,$%#11@<'

'+ !"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GHHW2'><'X2'4-->?@@888<#.,<0*#<%*7@,#$@>0)@,#$<>0)<'''

(+ 6*:#$-'b<'D$,05#&2'j$<2'g.55'$#"#8,:5#':#A*+#'A*1-aA*+>#-.-.7#',"&-.+#'1**"Q2'/>$<'=2'GHHW2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<

*$%@GHHW@H;@H=@8.55a$#"#8,:5#1a:#A*+#aA*1-aA*+>#-.-.7#a,"&-.+#a1**"a-4#a1.$#"a1*"%a*)a8."0a,"0a1*5,$a#"#$%&@<

)+ F##' ("1-.-I-#' )*$' !"#$%&' 6#1#,$A42' b#7#5.c#0' M*1-' *)' L#8' !5#A-$.A.-&' K#"#$,-."%' 9#A4"*5*%.#12' Y#:<' G2' GH=H2' 4-->?@@888<
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!*+ ("1-.-I-#' )*$'!"#$%&'6#1#,$A42'N"','D-I'D,1.12'6#"#8,:5#'FI:1.0.#1',$#';W'9.+#1'K$#,-#$' -4,"'Y*11.5'YI#5'FI:1.0.#12'jI"<'=H2'

GH==2' 4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH==@HV@=H@*"a,a:-Ia:,1.1a$#"#8,:5#a1I:1.0.#1a,$#a;Wa-.+#1a%$#,-#$a-4,"a

)*11.5a)I#5a1I:1.0.#1@<
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71/L&8>7'N6&L1'&
3@QL'O&6L/L'6
C3*,A.-2*&,B2'2*1,61*1,*.*%/0,#%$5,'.,'%%'0,$#,
1$6%4*1;,=*2%$)*65+,23*,9'12,5'@$%-20,$#,83-43,-1,
61*&,'1,',2%'.17$%2'2-$.,#6*)+,-1,$6%,)'%/*12,1$6%4*,$#,
*.*%/0+,#$))$8*&,(0,.'26%'),/'1+,4$')+,.64)*'%+,,
(-$5'11+,30&%$*)*42%-4+,'.&,23*,$23*%,,
1$6%4*1,V8-.&+,1$)'%+,/*$23*%5')W;

U.S. ENERGY CONSUMPTION
BY SOURCE 2011

NATURAL GA S 25 .5%

NUCLEAR  8. 5%

CONVENTIONAL HYDOELECTRI C 3.3%

WIND, SOLAR, AND GEOTHERMAL  1.5%

COAL  20.4%

BIOMASS 4. 5%

PETR OLEUM 36 .2%

SOURCE: EIA, MONTHLY ENERGY REVIEW, MARCH 2012, TABLE 1.3
PRIMARY ENERGY CONSUMPTION BY SOURCE (QUADRILLION BTU), 7
HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/MONTHLY/PDF/MER.PDF
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'()*+,&?2(#;<U.$2(

F.*%/0,-1,/*.*%'))0,61*&,-.,#$6%,1*42$%1U,
%*1-&*.2-')+,2%'.17$%2'2-$.+,-.&612%-')+,'.&,
4$55*%4-');,,=$)-4-*1,23'2,'##*42,23*,7%-4*,'.&,,
61*,$#,*.*%/0,'##*42,')),#$6%,1*42$%1;

22%

END-USE SECTOR SHARES
OF TOTAL CONSUMPTION 2011

SOURCE: EIA, MONTHLY ENERGY REVIEW, MARCH 2012
HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/MONTHLY/PDF/SEC2_3.PDF
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62;*%)#&20&':)%.*$%$.,&A)()*".$2(

F)*42%-4-20,-.,23*,A.-2*&,B2'2*1,-1,/*.*%'2*&,#%$5,',
8-&*,9'%-*20,$#,1$6%4*1+,13$8.,-.,23*,/%'73,(*)$8;,
D$'),7%$&64*1,RJ,7*%4*.2,$#,$6%,*)*42%-4-20+,.'26%'),
/'1,7%$&64*1,JO,7*%4*.2+,.64)*'%,!S,7*%4*.2+,,
'.&,30&%$*)*42%-4,'.$23*%,T,7*%4*.2;,C3*,%*5'-.-./,
P,7*%4*.2,4$5*1,#%$5,',9'%-*20,$#,15'))*%,1$6%4*1,
1643,'1,(-$5'11+,/*$23*%5')+,8-.&+,7*2%$)*65,,
'.&,1$)'%,7$8*%;

U.S. ELECTRIC POWER INDUSTRY
NET GENERATION 2011

SOURCE: EIA, MONTHLY ENERGY REVIEW, MARCH 2012, TABLE 7.2A ELECTRICITY NET 
GENERATION. HTTP://WWW.EIA.DOE.GOV/TOTALENERGY/DATA/MONTHLY/PDF/MER.PDF

COAL 42.2%

       NATURAL GAS 24.8%

            NUCLEAR 19.2%

               CONVENTIONAL 
  HYDROELECTRIC 7.9% 

          
       WIND 2.9%

          
         BIOMASS 1.4%

          
         PETROLEUM 0.7%

               
  OTHER 0.3%

               
 GEOTHERMAL 0.4%

             
SOLAR 0.04%
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!J

>V'NVQ'7&>-&&
'@'NAR&6>3N?'6
`'2-$.'),*.*%/0,7$)-40,13$6)&,(*,('1*&,$.,*.*%/0,
#'421+,.$2,$.,8-13*1,$%,3$7*1;,C$$,$#2*.+,&*('2*1,
'($62,*.*%/0,'%*,12**7*&,-.,5-1-.#$%5'2-$.,'.&,
5-1&-%*42-$.,-.12*'&,$#,3'%&,#'421;,"5*%-4'.1,3'9*,
(**.,2$)&,#$%,&*4'&*1,23'2,8*,'%*,%6..-./,$62,$#,
*.*%/0,'.&,23'2,8*,'%*,*.*%/0,7$$%+,(62,23*,%*')-20,-1,
23'2,8*,'%*,'.,*.*%/0,%-43,4$6.2%0;

G$%,*E'57)*+,3$8,5'.0,7*$7)*,:.$8,23'2,23*,A.-2*&,
B2'2*1,3'1,23*,)'%/*12,4$5(-.*&,%*1*%9*1,$#,4$')+,$-)+,
'.&,.'26%'),/'1,$#,'.0,4$6.2%0,$.,*'%23c!

d$8,5'.0,7*$7)*,:.$8,23'2,23*,A.-2*&,B2'2*1,-1,23*,
8$%)&N1,23-%&,)'%/*12,$-),7%$&64*%c

d$8,5'.0,7*$7)*,:.$8,23'2,-.4%*'1-./,.64)*'%,
7$8*%,8$6)&,.$2,%*&64*,$6%,$-),-57$%21c,?*11,,

23'.,$.*,7*%4*.2,$#,$6%,*)*42%-4-20,-1,/*.*%'2*&,,
#%$5,7*2%$)*65;,,

d$8,5'.0,7*$7)*,:.$8,23'2,23*,A.-2*&,B2'2*1,)*'&1,
23*,8$%)&,-.,.'26%'),/'1,7%$&642-$.c,

d$8,5'.0,7*$7)*,:.$8,23'2,23*,A.-2*&,B2'2*1,)*'&1,
23*,8$%)&,-.,4$.16572-$.,$#,.$.Y30&%$,%*.*8'()*1,
V8-.&+,1$)'%+,(-$5'11Wc"

B$6.&,*.*%/0,7$)-40,13$6)&,%*#)*42,%*')-20;,C3*,$.)0,
8'0,7$)-4-*1,4'.,%*#)*42,%*')-20,-1,-#,8*,6.&*%12'.&,
83*%*,$6%,*.*%/0,4$5*1,#%$5+,3$8,5643,-2,4$121+,
'.&,3$8,%*)-'()*,-21,1$6%4*1,'%*;,C3*,#$))$8-./,
&*14%-(*1,23*,5$12,-57$%2'.2,#'421,'($62,$6%,*.*%/0,
1$6%4*1,-.,$%&*%,$#,23*-%,5'%:*2,13'%*;

!+ ''K#"#'g4.-"#&'#-<',52'Z<F<'Y*11.5'YI#5'6#1*I$A#1?'9#$+."*5*%&2'6#>*$-."%2',"0'FI++,$&2'M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'

L*7<'CH2'GH=H2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@8>aA*"-#"-@I>5*,01@GH==@HU@M6FaZFaY*11.5aYI#5a6#1*I$A#1<>0)<

"+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'DE'F-,-.1-.A,5'6#>*$-'F4*81'Z<F<'b,$%#1-'L*"ah&0$*'6#"#8,:5#'Z1#$'."'-4#'g*$502'jI"<'=C2'

GH==2' 4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH==@HV@=C@:>a1-,-.1-.A,5a$#>*$-a14*81aIa1a5,$%#1-a"*"a4&0$*a$#"#8,:5#a

I1#$a."a-4#a8*$50@<
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K, =*2%$)*65,7%$9-&*1,5$%*,23'.,MO,7*%4*.2,$#,,
$6%,2$2'),*.*%/0;!

K, d$8*9*%+,7*2%$)*65,/*.*%'2*1,)*11,23'.,!,
7*%4*.2,$#,$6%,*)*42%-4-20;,

K, <.,JL!!+,23*,A.-2*&,B2'2*1,7%$&64*&,O;PQ,5-))-$.,
('%%*)1,7*%,&'0,$#,$-),VQ;TP,5-))-$.,('%%*)1,7*%,&'0,
-.4)6&-./,.'26%'),/'1,7)'.2,)-I6-&1W+,5':-./,-2,23*,
8$%)&N1,23-%&,)'%/*12,$-),7%$&64*%;,

K, C3*,A;B;,3'1,!;RR,2%-))-$.,('%%*)1,$#,2*43.-4'))0,
%*4$9*%'()*,$-),%*1$6%4*1+,*.$6/3,2$,7$8*%,

"5*%-4',#$%,23*,.*E2,J!L,0*'%1,'2,46%%*.2,%'2*1,,
$#,4$.16572-$.;",

K, C3*,A.-2*&,B2'2*1,3'1,')5$12,!,2%-))-$.,('%%*)1,,
$#,%*4$9*%'()*,$-),-.,$-),13')*,&*7$1-21;,C3-1,-1,
')5$12,#$6%,2-5*1,/%*'2*%,23'.,B'6&-,"%'(-'N1,
7%$9*&,$-),%*1*%9*1;

K, C3*,#*&*%'),/$9*%.5*.2,)*'1*1,)*11,23'.,J;J,
7*%4*.2,$#,#*&*%'),$##13$%*,'%*'1,'.&,)*11,23'.,
P,7*%4*.2,$#,#*&*%'),$.13$%*,)'.&1,#$%,$-),'.&,
.'26%'),/'1,7%$&642-$.;

_-),-1,23*,5$12Y61*&,*.*%/0,1$6%4*,-.,23*,A.-2*&,
B2'2*1,(*4'61*,-2,-1,$6%,7%-5'%0,2%'.17$%2'2-$.,
#6*);,=*2%$)*65,-1,61*&,2$,5':*,($23,/'1$)-.*,
'.&,&-*1*)+,83-43,4$5(-.*,2$,1677)0,SM,7*%4*.2,
$#,$6%,2%'.17$%2'2-$.,#6*)1;#,C3*,61*,$#,7*2%$)*65,
-1,6(-I6-2$61,(*4'61*,-2,-1,*.*%/0Y&*.1*+,*'1-)0,
2%'.17$%2'()*+,'.&,2361,'9'-)'()*,.*'%)0,*9*%083*%*;

_.*,36.&%*&,0*'%1,'/$+,-2,8'1,.$2,$(9-$61,23'2,
7*2%$)*65,8$6)&,(*,$6%,5$12Y61*&,*.*%/0,1$6%4*;,
"2,23*,2-5*+,23*%*,8*%*,',.65(*%,$#,4$57*2-./,
1$6%4*1,$#,*.*%/0,#$%,3$%1*)*11,4'%%-'/*1+,-.4)6&-./,
*)*42%-4-20+,12*'5+,*23'.$)+,:*%$1*.*+,4$'),$-)+,
'.&,/'1$)-.*;,<.,!S!L+,#$%,*E'57)*+,23*,a*8,e$%:,
C-5*1,&*4)'%*&,23'2,23*,*)*42%-4,4'%,Z3'1,)$./,(**.,

%*4$/.-f*&,'1,23*,-&*'),1$)62-$.[,(*4'61*,-2,Z-1,
4)*'.*%,'.&,I6-*2*%[,'.&,Z5643,5$%*,*4$.$5-4');[$+

<.,!SJO+,d*.%0,G$%&,2$)&,',a*8,e$%:,C-5*1,%*7$%2*%,
23'2,*23'.$),8'1,Z23*,#6*),$#,23*,#626%*;[%,\62,$9*%,
2-5*+,($23,23*,a*8,e$%:,C-5*1,'.&,d*.%0,G$%&,,
8*%*,7%$9*.,8%$./+,'.&,7*2%$)*65,*5*%/*&,
(*4'61*,-2,8'1,5$%*,*##-4-*.2,'.&,*'1-)0,,
2%'.17$%2*&,23'.,*23'.$);

")23$6/3,7*2%$)*65,-1,23*,5$12Y61*&,1$6%4*,$#,
*.*%/0,#$%,2%'.17$%2'2-$.+,-2,-1,1*)&$5Y61*&,#$%,
*)*42%-4-20,/*.*%'2-$.;,?*11,23'.,$.*,7*%4*.2,$#,
"5*%-4'.,*)*42%-4-20,-1,/*.*%'2*&,#%$5,7*2%$)*65,
7$8*%,7)'.21,(*4'61*,$23*%,1$6%4*1,$#,*)*42%-4-20,,
'%*,5$%*,4$12Y*##*42-9*;,

8'LN>M'3S
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72*:5&"(5&3W6W&>$:&8*25;%.$2(

"5*%-4'N1,)'%/*12,1$6%4*,$#,$-),-1,"5*%-4',-21*)#UOJ;O,
7*%4*.2,$#,23*,7*2%$)*65,8*,4$.165*&,-.,JL!!,
4'5*,#%$5,A;B;,&$5*12-4,1$6%4*1;&,C3*,A.-2*&,
B2'2*1,-1,23*,23-%&,)'%/*12,$-)Y7%$&64-./,.'2-$.,-.,23*,
8$%)&+,(*3-.&,$.)0,B'6&-,"%'(-','.&,`611-';'

C3*,2$7,$-)Y7%$&64-./,12'2*1+,-.,$%&*%,$#,23*-%,
9$)65*+,'%*,C*E'1+,")'1:'+,D')-#$%.-'+,a$%23,^':$2'+,,

?$6-1-'.'+,'.&,_:)'3$5';(,<.,JL!!+,23*,A.-2*&,
B2'2*1,&$5*12-4'))0,7%$&64*&,$9*%,OL,7*%4*.2,$#,
23*,4%6&*,$-),'.&,%*#-.*&,7*2%$)*65,7%$&6421,23'2,-2,
61*&;),C3*,A.-2*&,B2'2*1,-57$%2*&,V$.,',.*2,('1-1b,
-57$%21,5-.61,*E7$%21W,T;R,5-))-$.,('%%*)1,$#,$-),7*%,
&'0+,'($62,RO,7*%4*.2,$#,4$.16572-$.;!*,

TOP TEN WORLD OIL
PRODUCERS 2010

SOURCE: ENERGY INFORMATION ADMINISTRATION,
WWW.EIA.DOE.GOV/IPM/SUPPLY.HTML

SAUDI ARABIA

RUSSIA

UNITED STATES

CHINA

IRAN

CANADA

MEXICO

UNITEDARAB EMIRATES

BRAZIL

NIGERIA

10,521

10,146

5,673

4,273

4,252

3,483

2,983

2,813

2,719

2,458

COUNTRY THOUSAND BARRELS PER DAY
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/<)*$%"X#&>$:&Q<U2*.#

_-),-57$%2,12'2-12-41,4'.,(*,4-2*&,$.,',.*2,('1-1,
V(*4'61*,23*,A.-2*&,B2'2*1,($23,-57$%21,'.&,*E7$%21,
$-)W,$%,$.,',/%$11,('1-1;,G$%,*E'57)*+,-.,JL!!,23*,
A.-2*&,B2'2*1,-57$%2*&,!!;MP,5-))-$.,('%%*)1,',&'0,
$#,4%6&*,$-),'.&,7*2%$)*65,7%$&6421+,'.&,*E7$%2*&,
J;SJ,5-))-$.,('%%*)1,',&'0+,#$%,.*2,$-),-57$%21,$#,T;RR,
5-))-$.,('%%*)1,',&'0;,_.,',.*2,('1-1+,8*,-57$%2*&,RO,
7*%4*.2,$#,23*,$-),8*,61*;,<.,JL!!+,$.,',/%$11,('1-1+,
8*,-57$%2*&,PL,7*%4*.2,$#,23*,7*2%$)*65,7%$&6421,
8*,4$.165*&;,

C3*,A.-2*&,B2'2*1,-57$%21,$-),#%$5,',9'%-*20,$#,
4$6.2%-*1;,\0,#'%,23*,)'%/*12,#$%*-/.,$-),1$6%4*,
-1,D'.'&'+,#$))$8*&,(0,>*E-4$+,B'6&-,"%'(-'+,
g*.*f6*)'+,'.&,a-/*%-';

"77%$E-5'2*)0,JR,7*%4*.2,$#,$6%,$-),7%$&642,1677)0,
-.,JL!!,8'1,-57$%2*&,#%$5,23*,_%/'.-f'2-$.,$#,
=*2%$)*65,FE7$%2-./,D$6.2%-*1,V_=FDW;!!,_=FD,-1,
4$57%-1*&,$#,28*)9*,$-)Y*E7$%2-./,4$6.2%-*1b,")/*%-'+,
"./$)'+,F46'&$%+,<%'.+,<%'I+,h68'-2+,?-(0'+,a-/*%-'+,
i'2'%+,B'6&-,"%'(-'+,A.-2*&,"%'(,F5-%'2*1+,'.&,
g*.*f6*)';,

a$.Y_=FD,4$6.2%-*1,1677)-*&,23*,$23*%,MP,7*%4*.2,
$#,A;B;,7*2%$)*65,-57$%21;,C3*1*,.$.Y_=FD,
4$6.2%-*1,-.4)6&*,\%'f-)+,D'.'&'+,D$)$5(-'+,>*E-4$+,
a*23*%)'.&1+,a$%8'0+,`611-'+,23*,A.-2*&,h-./&$5+,
A;B;,g-%/-.,<1)'.&1+,'.&,$23*%1;!"

TOP 5 SOURCES OF
U.S. PETROLEUM IMPORTS

SOURCE: EIA, MONTHLY ENERGY REVIEW, MARCH 2012
HTTP://WWW.EIA.DOE.GOV/TOTALENERGY/DATA/MONTHLY/#PETROLEUM

CANADA

MEXICO

SAUDI ARABIA

VENEZUELA

NIGERIA

2,706,000

1,205,000

1,195,000

 944,000

  817,000

COUNTRY BARRELS PER DAY
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/&V)*,&M$<$.)5&M)"#$(+&20&-)5)*":&M"(5#&02*&>$:&Y&@".;*":&A"#&8*25;%.$2(&

_.*,%*'1$.,8*,-57$%2,5$%*,23'.,3')#,$#,$6%,$-),V$.,
',/%$11,('1-1W,-1,(*4'61*,$#,#*&*%'),7$)-4-*1;,C3*,
A.-2*&,B2'2*1,-1,'.,*.*%/0Y%-43,4$6.2%0+,(62,)'%/*,
I6'.2-2-*1,$#,A;B;,*.*%/0,%*1$6%4*1,'%*,$.,#*&*%'),
)'.&1;,C3*,#*&*%'),/$9*%.5*.2,$8.1,JT,7*%4*.2,
$#,23*,)'.&,-.,23*,A.-2*&,B2'2*1+,'.&,',5'@$%-20,$#,
23*,)'.&,-.,23*,*.*%/0Y%-43,8*12*%.,12'2*1;!#+C3*,
#*&*%'),/$9*%.5*.2,')1$,4$.2%$)1,$-),'.&,.'26%'),/'1,
)*'1-./,$.,23*,_62*%,D$.2-.*.2'),B3*)#,V_DBWU23*,
16(5*%/*&,'%*',(*28**.,)'.&,'.&,23*,&**7,$4*'.;

^*9*)$7-./,$-),'.&,.'26%'),/'1,7%$&642-$.,$.,
#*&*%'),)'.&1,-1,(*4$5-./,5$%*,&-##-46)2,'.&,2-5*,
4$.165-./;,"1,',%*16)2+,$-),7%$&642-$.,-1,&*4%*'1-./,
-.,23*,#*&*%'))0Y4$.2%$))*&,$##13$%*,'%*'1,'.&,,
")'1:'+,(62,-.4%*'1-./,$.,12'2*,'.&,7%-9'2*)0Y
4$.2%$))*&,$.13$%*,'%*'1;!$

G6%23*%5$%*+,23*,#*&*%'),/$9*%.5*.2,$##*%1,9*%0,
)-22)*,$#,23'2,)'.&,#$%,*.*%/0,7%$&642-$.;,<.,#'42+,23*,
#*&*%'),/$9*%.5*.2,)*'1*1,)*11,23'.,J;J,7*%4*.2,$#,
#*&*%'),$##13$%*,'%*'1!%,'.&,)*11,23'.,P,7*%4*.2,$#,
#*&*%'),$.13$%*,)'.&1,#$%,$-),'.&,/'1,7%$&642-$.;!&,<#,

'&&-2-$.'),)'.&1,8*%*,)*'1*&+,5$%*,&$5*12-4,*.*%/0,
7%$&642-$.,4$6)&,(*,76%16*&;

<.,JLLS+,23*,_('5','&5-.-12%'2-$.,)*'1*&,#*8*%,
$.13$%*,'4%*1,#$%,*.*%/0,&*9*)$75*.2,23'.,-.,'.0,
$23*%,0*'%,$.,%*4$%&;!',\62,23*,&*4)-.-./,2%*.&,&-&,
.$2,(*/-.,8-23,23*,_('5','&5-.-12%'2-$.;,G$%,
*E'57)*+,=%*1-&*.2,\613,)*'1*&,)*11,)'.&,23'.,
=%*1-&*.2,D)-.2$.;!(++C3*,.*E2,/%'73,13$81,23*,
&*4)-.*,-.,#*&*%'),)'.&1,)*'1*&,(0,23*,\6%*'6,$#,,
?'.&,>'.'/*5*.2,1-.4*,23*,!STL1;!),

='%2,$#,23*,%*&642-$.,-.,'%*',$##*%*&,#$%,)*'1*,
$446%%*&,(*4'61*,-.,!STJ+,D$./%*11,('..*&,23*,
&*9*)$75*.2,$#,$-),'.&,.'26%'),/'1,%*1$6%4*1,$.,
5$12,$#,23*,_62*%,D$.2-.*.2'),B3*)#;,"5*%-4'N1,_DB,
*.4$57'11*1,!;QP,(-))-$.,'4%*1,$#,16(5*%/*&+,
2'E7'0*%Y$8.*&,)'.&1+,8-23,$9*%,SQ,7*%4*.2,$#,23*1*,
$##13$%*,)'.&1,.$2,)*'1*&,#$%,*.*%/0,*E7)$%'2-$.,'.&,
&*9*)$75*.2;"*

C3*,\6%*'6,$#,_4*'.,F.*%/0,>'.'/*5*.2,V\_F>W+,
'.,'/*.40,$#,23*,A;B;,^*7'%25*.2,$#,<.2*%-$%+,

AVERAGE NUMBER OF ONSHORE LEASES
ISSUED DURING EACH ADMINISTRATION

SOURCE: HTTP://WWW.BLM.GOV/PGDATA/ETC/MEDIALIB/BLM/WO
/MINERALS_REALTY_AND_RESOURCE_PROTECTION_/ENERGY

/OIL__GAS_STATISTICS/FY_2011.PAR.19679.FILE.DAT/CHART_2011_03.PDF
THE AVERAGE FOR EACH ADMINISTRATION INCLUDES THE FISCAL YEARS 

WHERE THERE IS OVERLAP. FOR EXAMPLE, FY 2009 IS USED IN 
THE CALCULATION FOR BOTH BUSH 42 AND OBAMA
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*12-5'2*1,23'2,23*,_DB,4$.2'-.1,TP,(-))-$.,('%%*)1,$#,
2*43.-4'))0,%*4$9*%'()*,$-),V$9*%,!J,0*'%1,$#,1677)0,
'2,46%%*.2,4$.16572-$.,%'2*1W,'.&,RJL,2%-))-$.,46(-4,
#**2,$#,2*43.-4'))0,%*4$9*%'()*,.'26%'),/'1,V$9*%,
!T,0*'%1,$#,1677)0,'2,46%%*.2,4$.16572-$.,%'2*1W;"!+

C3*,D$./%*11-$.'),7%$3-(-2-$.,8'1,%*-.#$%4*&,(0,
',7%*1-&*.2-'),5$%'2$%-65,-.12-262*&,-.,!SSL,(0,
=%*1-&*.2,]*$%/*,d;H;,\613;,C3*1*,5$%'2$%-',
,5'&*,23*,A.-2*&,B2'2*1,23*,$.)0,&*9*)$7*&,,
4$6.2%0,-.,23*,8$%)&,23'2,('..*&,'44*11,2$,-21,,
$8.,$##13$%*,*.*%/0,1$6%4*1;,

C3*,5$%'2$%-',%*5'-.*&,-.,7)'4*,6.2-),23*,7%-4*,$#,
$-),%$1*,2$,5$%*,23'.,X!RO,',('%%*),-.,JLLT;,_.)0,
23*.,&-&,=%*1-&*.2,]*$%/*,H;,\613,#-.'))0,)-#2,23*,
7%*1-&*.2-'),$##13$%*,('.;,\*4'61*,$#,',12%$./,
76()-4,$624%0+,D$./%*11,'))$8*&,-21,5$%'2$%-65,2$,
*E7-%*,$.,B*72*5(*%,ML+,JLLT;,H-23,23*,*E7-%'2-$.,
$#,23*,4$./%*11-$.'),5$%'2$%-65+,-2,8'1,#-.'))0,
7*%5-11-()*,#$%,23*,A.-2*&,B2'2*1,2$,5$9*,#$%8'%&,
8-23,&*9*)$7-./,-21,$##13$%*,*.*%/0,%*1$6%4*1;

a*'%,23*,*.&,$#,=%*1-&*.2,]*$%/*,H;,\613N1,2*%5,
-.,JLLS+,23*,^*7'%25*.2,$#,23*,<.2*%-$%,-116*&,',
7)'.,2$,)*'1*,.*8,$##13$%*,'%*'1+,(62,23-1,7)'.,8'1,
I6-4:)0,%*14-.&*&,(0,23*,_('5','&5-.-12%'2-$.;,
=%*1-&*.2,_('5',7%$7$1*&,$7*.-./,',#*8,'&&-2-$.'),

$##13$%*,'%*'1,-.,>'%43,$#,JL!L+"",,(62,3*,4'.4*)*&,
23$1*,7)'.1,)*11,23'.,',5$.23,)'2*%+,4-2-./,1'#*20,
%*'1$.1,#$))$8-./,23*,^**78'2*%,d$%-f$.,'44-&*.2,
-.,23*,]6)#,$#,>*E-4$;,<.12*'&,$#,$##*%-./,5$%*,'%*'1,
#$%,*.*%/0,7%$&642-$.+,23*,_('5','&5-.-12%'2-$.,
3')2*&,')),&%-))-./,-.,23*,]6)#+,-.-2-'))0,'1,',1-EY5$.23,
5$%'2$%-65;,

?'2*%+,23*,'&5-.-12%'2-$.,4)'-5*&,2$,3'9*,%*)'E*&,
23*,5$%'2$%-65+,(62,',&*,#'42$,5$%'2$%-65+,$%,'72)0,
.'5*&,7*%5-2$%-65+,3'1,%*5'-.*&,-.,7)'4*,(*4'61*,
23*,'&5-.-12%'2-$.,3'1,/%'.2*&,$.)0,',3'.&#6),$#,
23*,.*4*11'%0,/$9*%.5*.2,7*%5-21,.**&*&,#$%,
&%-))-./,$.,#*&*%'),)'.&,V-.4)6&-./,$##13$%*,'%*'1W;,
C3%$6/3,23*,%*12,$#,JL!L,'.&,-.2$,JL!!+,23*,_('5',
'&5-.-12%'2-$.,#'-)*&,2$,-116*,',1-./)*,7*%5-2,2$,&%-)),
',.*8,&**78'2*%,8*))+,'.&,',#*&*%'),@6&/*,3*)&,23*,
'&5-.-12%'2-$.,-.,4$.2*572,#$%,23*-%,Z&*2*%5-.*&,
&-1%*/'%&[,2$,2':*,'42-$.,$.,&%-))-./,7*%5-21;"#,

"#2*%,',&-1'12*%,)-:*,23*,^**78'2*%,d$%-f$.+,1$5*,
-.2%$17*42-$.,-1,6.&*%12'.&'()*+,(62,23*,_('5',
'&5-.-12%'2-$.N1,%*17$.1*,8'1,4$.1-&*%*&,(0,5'.0,
*E7*%21,'1,$9*%()$8.;,G$%,*E'57)*+,23*,&%-))-./,
5$%'2$%-65,'.&,23*,16(1*I6*.2,7*%5-2$%-65,.$2,
$.)0,'##*42*&,&**78'2*%,&%-))-./+,(62,')1$,13'))$8Y
8'2*%,&%-))-./,-.,23*,]6)#,$#,>*E-4$;,e*2,13'))$8Y
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8'2*%,$7*%'2$%1,3'9*,',9*%0,-57%*11-9*,1'#*20,
%*4$%&;,_9*%,23*,)'12,!O,0*'%1+,!!+LQL,8*))1,8*%*,
&%-))*&,-.,13'))$8,8'2*%,'.&,)*11,23'.,!O,('%%*)1,,
$#,$-),8*%*,17-))*&;"$

B-.4*,>'%43,JL!!+,23*,_('5','&5-.-12%'2-$.,3'1,
(**.,1)$8)0,-116-./,&**7Y8'2*%,$##13$%*,7*%5-21,
#$%,23*,]6)#,$#,>*E-4$;"%++C3*,'&5-.-12%'2-$.,3'1,')1$,
'77%$9*&,',#*8,1677)*5*.2'),7)'.1,2$,'77)-4'2-$.1,
#$%,&**78'2*%,&%-))-./,23'2,8*%*,$%-/-.'))0,16(5-22*&,
-.,23*,!STL1;,\62,23*1*,5$9*1,8*%*,5'&*,2$$,)'2*,
#$%,23*,2*.,&**78'2*%,&%-))-./,%-/1,23'2,3'&,')%*'&0,
5$9*&,2$,\%'f-)+,G%*.43,]6-'.'+,F/072+,'.&,$23*%,
7'%21,$#,"#%-4';"&

^'2',#%$5,23*,F.*%/0,<.#$%5'2-$.,"&5-.-12%'2-$.,
VF<"W,13$8,23'2,7%$&642-$.,-.,23*,]6)#,$#,>*E-4$,
1)$8*&,1-/.-#-4'.2)0,#$))$8-./,23*,5$%'2$%-65;,<.,
JL!L+,!;OO,5-))-$.,('%%*)1,$#,$-),',&'0,8*%*,7%$&64*&,
-.,23*,#*&*%'),$##13$%*,]6)#,$#,>*E-4$,'.&,$.)0,
!;MJ,5-))-$.,('%%*)1,',&'0,-.,JL!!;,C361,'#2*%,23*,
5$%'2$%-65,'.&,7*%5-22-./,&-##-46)2-*1+,$-),4$57'.-*1,
7%$&64*&,!O,7*%4*.2,)*11,$-),',&'0,-.,JL!!;"'

_-),7%$&642-$.,7%$@*421,#%*I6*.2)0,3'9*,)$./,)*'&,
2-5*1;,>6)2-Y(-))-$.,&$))'%,7%$@*421+,1643,'1,5'.0,$#,
23*,)'%/*,$##13$%*,7%$@*421+,2':*,0*'%1,2$,7)'.,'.&,

(6-)&,23*,.*4*11'%0,-.#%'12%6426%*,2$,(%-./,$-),2$,
5'%:*2;,G$%,*E'57)*+,23*,C36.&*%,d$%1*,#-*)&,8'1,
&-14$9*%*&,-.,23*,]6)#,$#,>*E-4$,-.,!SSS+,(62,23*,
#-%12,('%%*),$#,$-),8'1,7%$&64*&,-.,JLLT;,,

C3-1,)$./,)*'&,2-5*,5*'.1,23'2,&*4-1-$.1,5'&*,
2$&'0,'##*42,$-),7%$&642-$.,#$%,0*'%1,-.,23*,#626%*;,
_.*,#%*I6*.2,4%-2-4-15,$#,23*,&*9*)$75*.2,$#,
"aH`+,#$%,-.12'.4*+,-1,23'2,-2,5'0,2':*,0*'%1,2$,
12'%2,7%$&64-./,$-);,C3-1,5'0,(*,2%6*+,(62,-2,-1,')1$,
2%6*,23'2,-#,*.*%/0,&*9*)$75*.2,-.,"aH`,3'&,(**.,
'77%$9*&,-.,23*,7'12+,"aH`,8$6)&,(*,7%$&64-./,
$-),2$&'0;,<.,!SSO+,=%*1-&*.2,D)-.2$.,9*2$*&,',(-)),2$,
7*%5-2,$-),*E7)$%'2-$.,'.&,&*9*)$75*.2,-.,"aH`;,<#,
3*,3'&,1-/.*&,23'2,(-))+,$-),5$12,4*%2'-.)0,8$6)&,(*,
(*-./,7%$&64*&,-.,"aH`,2$&'0;,

^*4-1-$.1,5'&*,2$&'0,'($62,'44*11,2$,*.*%/0,
%*1$6%4*1,'##*42,*.*%/0,7%$&642-$.,#$%,0*'%1,'.&,
&*4'&*1,-.2$,23*,#626%*;,C3*,5$%*,'%*'1,23'2,'%*,
'44*11-()*,2$,*.*%/0,7%$&642-$.,2$&'0,-.4%*'1*1,,
23*,)-:*)-3$$&,$#,5$%*,&$5*12-4,*.*%/0,7%$&642-$.,,
-.,23*,#626%*;
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>00#42*)&O*$::$(+&"(5&.4)&8*$%)&20&>$:

B$5*,'&9$4'2*1,3'9*,'%/6*&,23'2,'))$8-./,5$%*,
&$5*12-4,$##13$%*,&%-))-./,8$6)&,3'9*,)-22)*,-57'42,
$.,$-),7%-4*1;,H3-)*,-2,-1,2%6*,23'2,$-),-1,',/)$('),
4$55$&-20+,-2,-1,')1$,2%6*,23'2,7%*1-&*.2-'),'.&,
4$./%*11-$.'),,'42-$.1,4'.,3'9*,'.,-57'42,$.,$-),
7%-4*1;,<.,JLLT+,83*.,=%*1-&*.2,]*$%/*,H;,\613,
*.&*&,23*,*E*462-9*,(%'.43,5$%'2$%-65,$.,$-),'.&,
/'1,&%-))-./,$.,23*,_62*%,D$.2-.*.2'),B3*)#+,$-),#626%*1,
&%$77*&,(0,XS;JP+,$%,P;M,7*%4*.2+,@612,'#2*%,23*,
'..$6.4*5*.2,8'1,5'&*;"'

F4$.$5-4,23*$%0,7%*&-421,23'2,23*,7$2*.2-'),#$%,
/%*'2*%,#626%*,$-),7%$&642-$.,13$6)&,)*'&,2$,7%-4*,

%*)-*#;,<2,-1,2%6*,23'2,)-#2-./,23*,5$%'2$%-65,8-)),
.$2,-55*&-'2*)0,-.4%*'1*,$-),7%$&642-$.,#%$5,23*,
'##*42*&,'%*'1+,(62,$23*%,$-),7%$&64*%1,8-23,*E4*11,
4'7'4-20,V1643,'1,_=FD,.'2-$.1W,8$6)&,3'9*,'.,
-.4*.2-9*,2$,7%$&64*,5$%*,-.,23*,7%*1*.2,$.4*,23*0,
%*')-f*,23'2,#626%*,A;B;,$62762,8$6)&,(*,3-/3*%+,'1,
-))612%'2*&,-.,JLLT;

C3*,$-),7%-4*,&%$7,4$.2-.6*&,'#2*%,23*.,d$61*,
B7*':*%,a'.40,=*)$1-,'..$6.4*&,$.,B*72*5(*%,JM+,
JLLT,23'2,D$./%*11,8$6)&,'))$8,23*,4$./%*11-$.'),
5$%'2$%-65,2$,*E7-%*;"(++C3*1*,7%-4*,43'./*1,'%*,
-))612%'2*&,(0,23*,43'%2,(*)$8;

OIL PRICES AND THE
OFFSHORE MORATORIUM
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WEST TEXAS INTERMEDIATE SPOT CRUDE PRICES
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3W6W&"(5&72*:5&>$:&N)#)*=)#&$(&8)*#U)%.$=)

=*$7)*,#%*I6*.2)0,4$.#61*,23*,4%64-'),&-##*%*.4*1,
(*28**.,7%$9*.,%*1*%9*1,'.&,23*,2$2'),'5$6.2,$#,
%*1$6%4*1,-.,23*,/%$6.&;,G$%,*E'57)*+,-.,>'%43,JL!!,
=%*1-&*.2,_('5',1'-&b,

"5*%-4',3$)&1,'($62,J,7*%4*.2,$#,23*,8$%)&N1,
7%$9*.,$-),%*1*%9*1;,H3'2,23'2,5*'.1,-1,23'2,*9*.,
-#,8*,&%-))*&,*9*%0,&%$7,$#,$-),$62,$#,*9*%0,1-./)*,
$.*,$#,23*,%*1*%9*1,23'2,8*,7$11*11U$##13$%*,
'.&,$.13$%*U-2,12-)),8$6)&.N2,(*,*.$6/3,2$,5**2,
$6%,)$./Y2*%5,.**&1;#*

C3*,=%*1-&*.2,-1,4$.#61-./,7%$9*.,$-),%*1*%9*1,8-23,
%*4$9*%'()*,$-),$%,23*,2$2'),'5$6.2,$#,$-),'426'))0,-.,
23*,/%$6.&;,d-1,4$55*.2,-1,1-5-)'%,2$,)$$:-./,'2,')),
$#,23*,#$$&,-.,',/%$4*%0,12$%*,'.&,1'0-./,23'2,83*.,
23*,#$$&,46%%*.2)0,-.,23*,12$%*,-1,/$.*+,23*%*,-1,.$,
5$%*,#$$&;

=%$9*.,%*1*%9*1,'%*,1-5-)'%,2$,23*,#$$&,46%%*.2)0,-.,
23*,/%$4*%0,12$%*;,C3*0,'%*,23*,*12-5'2*&,%*1*%9*1,

23'2,'%*,*'1-)0,'44*11-()*,'.&,%*4$9*%'()*,8-23,
2$&'0N1,2*43.$)$/0,'.&,2$&'0N1,$-),7%-4*1;#!,\62,
7%$9*.,%*1*%9*1,'%*,',15')),#%'42-$.,$#,23*,'5$6.2,$#,
$-),23'2,-1,-.,23*,/%$6.&;,d-12$%0,3'1,13$8.,61,23'2,
'1,2$&'0N1,7%$9*.,%*1*%9*1,'%*,61*&+,7*$7)*,#-.&,
5$%*,%*1*%9*1;,

D$.1-&*%,23*,3-12$%0,$#,7%$9*.,$-),%*1*%9*1,-.,23*,
A.-2*&,B2'2*1;,<.,!STL+,23*,A;B;,3'&,JS;T,(-))-$.,
('%%*)1,$#,7%$9*.,$-),%*1*%9*1;#",G%$5,!STL,23%$6/3,
JL!L+,3$8*9*%+,8*,7%$&64*&,QQ;R,(-))-$.,('%%*)1,
$#,$-);##,<.,$23*%,8$%&1+,$9*%,23*,)'12,ML,0*'%1+,8*,
7%$&64*&,5$%*,23'.,&$6()*,$6%,2$2'),7%$9*&,$-),
%*1*%9*1,-.,!STL;,,,

C3-1,-1,2%6*,$9*%,',)$./*%,2-5*#%'5*,'1,8*));,C3*,
43'%2,(*)$8,13$81,A;B;,7%$9*&,$-),%*1*%9*1,-.,!SRR+,
2$2'),A;B;,$-),7%$&642-$.,#%$5,!SRR,23%$6/3,JL!L+,
'.&,7%$9*&,%*1*%9*1,-.,JL!L;#$

U.S. PROVED OIL RESERVES VERSUS PRODUCTION
1944—2010
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SOURCE: ENERGY INFORMATION ADMINISTRATION, ANNUAL ENERGY REVIEW, 
HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/ANNUAL/PDF/SEC5_7.PDF; 

ENERGY INFORMATION ADMINISTRATION, INTERNATIONAL ENERGY OUTLOOK 2011, 
HTTP://WWW.EIA.GOV/FORECASTS/IEO/TABLE5.CFM; 

ROBERT L. BRADLEY JR. & RICHARD W. FULMER, ENERGY: 
THE MASTER RESOURCE, P. 88 (2004). 
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_9*%,2-5*+,.$2,$.)0,3'9*,8*,7%$&64*&,5'.0,,
2-5*1,23*,'5$6.2,$#,7%$9*&,$-),%*1*%9*1,'1,8*,3'&,
@612,',#*8,&*4'&*1,'/$+,(62,23*,1'5*,-1,2%6*,$#,
.'26%'),/'1,%*1*%9*1,'.&,7%$&642-$.+,'1,23*,,
#$))$8-./,43'%2,13$81;#%

C3-1,1'5*,12$%0,$#,7%$&64-./,#'%,5$%*,%*1$6%4*1,
23'.,$6%,7%$9*.,%*1*%9*1,-1,')1$,2%6*,$.,',/)$('),
14')*;,<.,!STL+,/)$('),7%$9*.,$-),%*1*%9*1,12$$&,'2,
PRJ,(-))-$.,('%%*)1;#&,\62,#%$5,!STL,23%$6/3,JLLQ+,

23*,8$%)&,4$.165*&,QJL,(-))-$.,('%%*)1,$#,$-);#',<.,
$23*%,8$%&1+,/)$('))0,#%$5,!STL,23%$6/3,JLLQ,8*,
4$.165*&,!!J,7*%4*.2,$#,23*,7%$9*.,$-),%*1*%9*1,
8*,3'&,-.,!STL;,H3-)*,8*,8*%*,7%$&64-./,23*1*,
%*1*%9*1+,$-),4$57'.-*1,&-14$9*%*&,5$%*,%*1*%9*1,
'.&,.*8,2*43.$)$/-*1,6.)$4:*&,*9*.,5$%*,$-),
%*1$6%4*1;,C$&'0,23*,8$%)&,3'1,5$%*,7%$9*.,$-),
%*1*%9*1,23'.,*9*%,(*#$%*;#(,<.,#'42+,#%$5,!STLjJLLQ,
7%$9*.,%*1*%9*1,&$6()*&;#),

U.S. NATURAL GAS RESERVES VERSUS
PRODUCTION 1944—2010

SOURCE: SOURCE: ENERGY INFORMATION ADMINISTRATION, ANNUAL ENERGY REVIEW,
HTTP://WWW.EIA.GOV/TOTALENERGY/DATA/ANNUAL/PDF/SEC6_5.PDF; 

ENERGY INFORMATION ADMINISTRATION, INTERNATIONAL ENERGY OUTLOOK 2011, 
HTTP://WWW.EIA.GOV/FORECASTS/IEO/TABLE7.CFM; 

ROBERT L. BRADLEY JR. & RICHARD W. FULMER, ENERGY: 
THE MASTER RESOURCE, P. 88 (2004). 
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_.*,%*'1$.,7%$9*.,%*1*%9*1,&$6()*&,$9*%,23*,)'12,
ML,0*'%1,-1,23'2,$-),*E7)$%'2-$.,'.&,7%$&642-$.,
2*43.$)$/-*1,-57%$9*&;,_.*,$#,23*,5$12,-57$%2'.2,
%*4*.2,2*43.$)$/-4'),'&9'.4*5*.21,-1,7%*4-1-$.,
3$%-f$.2'),'.&,&-%*42-$.'),&%-))-./;,D$67)-./,
3$%-f$.2'),'.&,&-%*42-$.'),&%-))-./,8-23,30&%'6)-4,
#%'426%-./,3'1,*.'()*&,$-),7%$&642-$.,-.,.*8,
'%*'1,83*%*,$-),8'1,:.$8.,2$,*E-12+,(62,8'1,.$2,
4$.1-&*%*&,7'%2,$#,$6%,7%$9*.,%*1*%9*1;,,,

<.,23*,A.-2*&,B2'2*1+,$-),7%$&642-$.,-.4%*'1*&,!R,
7*%4*.2,#%$5,JLLT,23%$6/3,JL!!$*++'1,',%*16)2,$#,
&%-))-./,-.9*125*.2,5'&*,&6%-./,23*,2-5*,$#,3-/3,$-),
7%-4*1,-.,JLLT$!,'1,8*)),'1,-57%$9*&,2*43.$)$/0;,_-),
7%$&642-$.,-.4%*'1*&,#%$5,R;SO,5-))-$.,('%%*)1,7*%,
&'0,-.,JLLT,2$,O;PQ,5-))-$.,('%%*)1,7*%,&'0,-.,JL!!;$",,

WORLD PROVED OIL RESERVES VERSUS
PRODUCTION 1980—2007

SOURCE: ENERGY INFORMATION ADMINISTRATION, 
INTERNATIONAL ENERGY STATISTICS: CRUDE OIL PROVED RESERVES, 

HTTP://TONTO.EIA.DOE.GOV/CFAPPS/IPDBPROJECT/IEDINDEXX3.CFM?TID=
5&PID=57&AID=6&CID-REGIONS&SYID=1980&EYID=2010&UNIT=BB
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>$:&82.)(.$":&$(&.4)&EHHB&/*)"&20&.4)&/*%.$%&@".$2(":&7$:5:$0)&N)0;+)

"1,7%*9-$61)0,.$2*&+,23*,#*&*%'),/$9*%.5*.2,$.)0,
'))$81,*.*%/0,7%$&642-$.,$.,',15')),#%'42-$.,$#,
2'E7'0*%Y$8.*&,)'.&1;,C3*,!LLJ,"%*',$#,23*,,
"%42-4,a'2-$.'),H-)&)-#*,`*#6/*,V"aH`W,-1,$.*,'%*',
23'2,4$.2'-.1,)'%/*,'5$6.21,$#,$-),'.&,%*5'-.1,
$##,)-5-21,2$,7%$&642-$.;,<.,!STL+,D$./%*11,'.&,
=%*1-&*.2,k-550,D'%2*%,1*2,'1-&*,!;O,5-))-$.,'4%*1,
$#,"aH`N1,!S,5-))-$.,'4%*1,#$%,#626%*,126&0,$#,-21,
*.*%/0,%*1$6%4*,7$2*.2-');$#,C3*1*,!;O,5-))-$.,
'4%*1+,:.$8.,'1,23*,!LLJ,"%*'+,3'9*,.$,2%**1+,
&**78'2*%,)':*1+,$%,5$6.2'-.,7*':1+,(62,4$.2'-.,
-55*.1*,*.*%/0,%*1$6%4*1;$$

C3*,A;B;,]*$)$/-4'),B6%9*0,3'1,*12-5'2*&,23'2,
23*,!LLJ,"%*',3'1,'.,'9*%'/*,*E7*42*&,9')6*,$#,
!L;R,(-))-$.,('%%*)1,$#,%*4$9*%'()*,$-),23'2,4$6)&,(*,
7%$&64*&,'2,',%'2*,$#,'($62,$.*,5-))-$.,('%%*)1,$#,$-),
7*%,&'0;$$+C3-1,7$2*.2-'),%*1$6%4*,4$6)&,5':*,

"aH`,23*,)'%/*12,$-)Y7%$&64-./,#-*)&,-.,23*,A.-2*&,
B2'2*1;,C3*,'%*'N1,$-),'.&,.'26%'),/'1,%*1$6%4*1,
4$6)&,(*,&*9*)$7*&,61-./,5*%*)0,J+LLL,'4%*1,$#,,
23*,16%#'4*,'%*'+,$%,)*11,23'.,L;L!,7*%4*.2,$#,
"aH`N1,2$2'),'%*';$&,,

^*17-2*,"aH`N1,/%*'2,*.*%/0,7$2*.2-')+,D$./%*11,
3'1,7%$3-(-2*&,23*,&*9*)$75*.2,$#,23*1*,%*1$6%4*1,
#$%,')5$12,ML,0*'%1;,_.*,%*'1$.,/-9*.,(0,23*,
$77$.*.21,$#,*.*%/0,7%$&642-$.,-.,"aH`,-1,23'2,-2,
5-/32,'&9*%1*)0,-57'42,4'%-($6,7$76)'2-$.1;,C3*,
/$$&,.*81,'($62,23*,4'%-($6,-1,23'2,1-.4*,*.*%/0,
&*9*)$75*.2,(*/'.,-.,.*'%(0,=%6&3$*,\'0,-.,,
!SQQ+,23*,1-f*,$#,23*,D*.2%'),"%42-4,d*%&,3'1,,
/%$8.,5$%*,23'.,!+L!O,7*%4*.2+,#%$5,'($62,P+LLL,
'.-5')1,-.,!SQT,2$,%*4$%&,)*9*)1,$#,'.,*12-5'2*&,
PQ+LLL,4'%-($6,-.,JLLS;$',
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!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GH=H2'9,:5#'S<=:2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@

1#ASBU<>0)'

"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GH=H2'9,:5#';<=2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@

1#A;BC<>0)',"0'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#ASBV<>0)'<'

#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'9,:5#'G<S'9$,"1>*$-,-.*"'F#A-*$'!"#$%&'M*"1I+>-.*"2'3,$A4'GH==2'4-->?@@888<#.,<%*7@

#+#I@+#$@>0)@>,%#1@1#AGB==<>0)<

$+ ''L!g'fN6m'9(3!F2'L*7<'=G2'=W==2'A.-#0'."'6*:#$-'D$&A#2'94#'!5#A-$.A'M,$'D**"0*%%5#2'94#'[,.5&'D#,1-2'jI5&'GW2'GH=H2'4-->?@@

888<-4#0,.5&:#,1-<A*+@:5*%1a,"0a1-*$.#1@GH=HaHUaGW@#5#A-$.AaA,$1a1I:1.0.c#0a:&a4,$$&a$#.0a,"0a-4#a1#",-#@<

%+ ''Y*$0'E$#0.A-1'YI#5')$*+'i#%#-,-.*"2'L!g'fN6m'9(3!F2'F#>-<'GH2'=WGS2'><'G;2'A.-#0'."'D.55'm*7,$.J2'h#"$&'Y*$02'M4,$5#1'

m#--#$."%',"0'-4#'oYI#5'*)'-4#'YI-I$#p2'/I-*+*-.7#'h.1-*$&'6#7.#82'F>$."%'=WWX2'><'U2',7,.5,:5#',-'4-->?@@888<$,0)*$0<#0I@

8J*7,$.J@>,>#$1@)I#5<4-+5<

&+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#82'9,:5#'C<=2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@+*"-45&@>0)@

1#ACBC<>0)<

'+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M*I"-$&'!"#$%&'E$*).5#12'4-->?@@888<#.,<0*#<%*7@A*I"-$&@."0#P<A)+<

(+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'E#-$*5#I+'FI>>5&'3*"-45&'^NA-<'GH==_2'4-->?@@888<#.,<%*7@>I:@*.5B%,1@>#-$*5#I+@0,-,B

>I:5.A,-.*"1@>#-$*5#I+B1I>>5&B+*"-45&@AI$$#"-@>0)@-,:5#GV<>0)<

)+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2''3*"-45&'!"#$%&'6#7.#8'^3,$A4'GH=G_'4-->?@@888<#.,<0*#<%*7@-*-,5#"#$%&@0,-,@

+*"-45&@q>#-$*5#I+

!*+ ''(0<

!!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#82'9,:5#'C<C,2'4-->?@@888<#.,<%*7@+#$@>0)@>,%#1@1#ACBU<>0)<

!"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'^3,$A4'GH=G_'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@+*"-45&@>0)@

1#ACB==<>0)<

!#+ ''F##'DI$#,I'*)'b,"0'3,",%#+#"-2'Db3'EI:5.A'b,"0'F-,-.1-.A1'=WWW2'9,:5#'=<C2'3,$<'GHHH2'4-->?@@888<:5+<%*7@>I:5.AB5,"0B

1-,-.1-.A1@>51WW@."0#P<4-+5<'

!$+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'F4*$-'9#$+'!"#$%&'NI-5**J2'9,:5#';,<'Z<F<'M$I0#'N.5',"0'b.kI.0'YI#51'FI>>5&2'M*"1I+>-.*"2'

,"0'("7#"-*$.#12'jI5&'GH==<'

!%+ ''F##'DI$#,I'*)'NA#,"'!"#$%&'3,",%#+#"-2'6#%I5,-.*"',"0'!")*$A#+#"-2'N))14*$#'!"#$%&',"0'3."#$,51'3,",%#+#"-2'

4-->?@@888<:*#+$#<%*7@*))14*$#@<''/AA*$0."%'-*'-4#',0+.".1-$,-.*"\1'8#:1.-#2'-4#'*I-#$'A*"-."#"-,5'14#5)'.1'=<UV':.55.*"'

,A$#1'^4-->?@@888<:*#+$#<%*7@50@E[Y1@K$##"D**Jab#,1."%[*AI+#"-<>0)'>,%#'=_',"0'*"5&'CX'+.55.*"',A$#1',$#'5#,1#0'

^[#>,$-+#"-'*)'("-#$.*$2'N.5',"0'K,1'b#,1#'Z-.5.c,-.*"'d'N"14*$#',"0'N))14*$#2'4-->?@@888<0*.<%*7@"#81@>$#11$#5#,1#1@5*,0#$<

A)+QA13*0I5#R1#AI$.-&@%#-).5#T>,%#.0RGCWGSS'>,%#';_<'94,-'.1','+#$#'G<=Ve'*)'-4#'#"-.$#'NI-#$'M*"-."#"-,5'F4#5)<''

!&+ ''/AA*$0."%'-*'-4#'[#>,$-+#"-'*)'("-#$.*$2'CX'+.55.*"',A$#1'*)'*"14*$#'5,"01',$#'5#,1#0')*$'*.5',"0'",-I$,5'%,1'>$*0IA-.*"<'F##'

9,:5#'C'."'[#>,$-+#"-'*)'("-#$.*$2'N.5',"0'K,1'b#,1#'Z-.5.c,-.*"'d'N"14*$#',"0'N))14*$#2'4-->?@@888<0*.<%*7@"#81@>$#11$#5#,1#1@

5*,0#$<A)+QA13*0I5#R1#AI$.-&@%#-).5#T>,%#.0RGCWGSS'/AA*$0."%'-*'-4#'M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'-4#')#0#$,5'%*7#$"+#"-'

*8"1'OI1-'*7#$'VSH'+.55.*"',A$#1'*)'5,"0<'F##'/>>#"0.P'/<'M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'3,O*$'Y#0#$,5'b,"0'3,",%#+#"-'

/%#"A.#1?'3,",%#+#"-'*)'NI$'L,-.*"\1'b,"01',"0'6#1*I$A#12'3,&'=S2'=WWS2'4-->?@@888<"A1#*"5."#<*$%@"5#@A$1$#>*$-1@",-I$,5@

"$%#"aC<A)+<'94#')#0#$,5'%*7#$"+#"-',51*'A*"-$*51',"',00.-.*",5'SX'+.55.*"',A$#1'*)')#0#$,5'+."#$,5'#1-,-#':#5*8'>$.7,-#5&'*8"#0'

1I$),A#'#1-,-#<'F##'DI$#,I'*)'b,"0'3,",%#+#"-2'F>5.-'!1-,-#2'4-->?@@888<:5+<%*7@>%0,-,@#-A@+#0.,5.:@:5+@8*@3(L!6/bFBB

6!/b9fBB/L[B6!FNZ6M!BE6N9!M9(NLB@:+>1<E,$<WX=HH<Y.5#<0,-@F>5.-!1-,-#HX).",5g#:<>0)<''

!'+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'N:,+,'/0+.".1-$,-.*"'D$#,J1'^"*"_'b#,1."%'6#A*$012'E$#1#"-1','M5#,$',"0'E$#1#"-'[,"%#$'-*'

Z<F<'!"#$%&'F#AI$.-&2'L*7<'G;2'GHHW2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GHHW@==@G;@,A-.*"1a1>#,Ja5*I0#$a-4,"a8*$01@<

!(+ 'M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'Y#0#$,5'b,"01'N))#$#0')*$'b#,1#'F."A#'=WVW':&'/0+.".1-$,-.*"2'j,"<'=;2'GHHW2'4-->?@@888<

."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@>0)@M6FB/A$#,%#BN))#$#0B)*$Bb#,1#B:&B/0+.".1-$,-.*"1<>0)<

!)+ ''DI$#,I'*)'b,"0'3,",%#+#"-2'LI+:#$'*)'L#8'b#,1#1'(11I#0'[I$."%'-4#'f#,$2'L*7<'W2'GH==2'4-->?@@888<:5+<%*7@>%0,-,@#-A@

+#0.,5.:@:5+@8*@3(L!6/bFBB6!/b9fBB/L[B6!FNZ6M!BE6N9!M9(NLB@#"#$%&@*.5BBB%,1B1-,-.1-.A1@)&BGH==<E,$<=WVUW<Y.5#<

0,-@A4,$-BGH==BHC<>0)<'("'-4#'A4,$-2'-4#',7#$,%#')*$'#,A4',0+.".1-$,-.*"'."A5I0#1'-4#').1A,5'&#,$1'84#$#'-4#$#'.1'*7#$,55':#-8##"'

-8*',0+.".1-$,-.*"1<'Y*$'#P,+>5#2'YfGHHX'.1'I1#0'."'-4#',7#$,%#')*$':*-4'DI14';G',"0'N:,+,<''

"*+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'g4*'D#"#).-1')$*+'Y#0#$,5'b#,1#'h*,$0."%2'jI5&'=V2'GHHX2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<

*$%@GHHX@HU@=V@84*a:#"#).-1a)$*+a)#0#$,5a5#,1#a4*,$0."%@<

"!+ ''DI$#,I'*)'NA#,"'!"#$%&'3,",%#+#"-2'6#%I5,-.*"',"0'!")*$A#+#"-2'NI-#$'M*"-."#"-,5'F4#5)'N.5'T'K,1'/11#11+#"-'GHHV2'

4-->?@@888<:*#+$#<%*7@$#7,50.7@6#0L,-/11#11+#"-<4-+<

""+ ''j*4"'3<'D$*0#$2'N:,+,'-*'N>#"'N))14*$#'/$#,1'-*'N.5'[$.55."%')*$'Y.$1-'9.+#2'L!g'fN6m'9(3!F2'3,$<'C=2'GH=H2'4-->?@@888<

"&-.+#1<A*+@GH=H@HC@C=@1A.#"A#@#,$-4@C=#"#$%&<4-+5<



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

JO

"#+ ''b,I$#5'D$I:,J#$'M,5J."12'Z<F<'."'M*"-#+>-'N7#$'KI5)'[$.55'D,"2'jI0%#'6I5#12'DbNN3D!6K2'Y#:<'C2'GH==2'4-->?@@888<

:5**+:#$%<A*+@"#81@GH==aHGaHC@Ia1a,0+.".1-$,-.*"a."aA*"-#+>-a*7#$a%I5)a0$.55a:,"aOI0%#a$I5#1<4-+5<

"$+ ''D$#--'M5,"-*"2'[$.55#$1')#,$'1."J."%'."'14,55*8'8,-#$1?'94#&'1,8')#0#$,5'0#5,&1'."'>#$+.-'>$*A#11'-4$#,-#"'A*+>,".#1\'#P.1-#"A#2'

hNZF9NL'Mh6NL(Mb!2'/I%2'=X2'GH=H2'4-->?@@888<A4$*"<A*+@0.1>@1-*$&<+>5@:I1."#11@#"#$%&@U=SWCC;<4-+5<'

"%+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'94#'N:,+,'/0+.".1-$,-.*"'.1'F5*8."%'6#.11I."%'N))14*$#'[$.55."%'E#$+.-12'3,$<'GC2'GH==2'4-->?@@

888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH==@HC@GC@-4#a*:,+,a,0+.".1-$,-.*"a.1a15*85&a$#.11I."%a*))14*$#a0$.55."%a>#$+.-1@<

"&+ ''Y*$:#12'g4&'Z<F<'N.5'$.%1'5#)-'KI5)'*)'3#P.A*')*$'D$,c.52'3,$<'GC2'GH==2'4-->?@@:5*%1<)*$:#1<A*+@J#"$,>*c,@GH==@HC@GC@,1aI1a

*.5a$.%1a5#,7#a)*$a:$,c.5a>#$+.-1a,"0a>$.A#1a*"5&a),A-*$<

"'+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'4-->?@@888<#.,<%*7@0",7@>#-@>#-BA$0BA$>0"B,0AB+::5>0B,<4-+

"(+ ''b,$$&'mI05*82'DI14'F,&1'[$.552'[$.552'[$.55],"0'N.5'[$*>1'rW2'jI5&'=S2'GHHX2'4-->?@@888<",-.*",5$#7.#8<A*+@JI05*81a+*"#&a

>*5.-.A1@GG;W@:I14a1,&1a0$.55a0$.55a0$.55a=S=a,"0a*.5a0$*>1aW<

")+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'b.)-."%'-4#'N))14*$#'D,"'K,7#'(++#0.,-#'E$.A#'6#5.#)2'NA-<'G2'GHHX2'4-->?@@888<

."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GHHX@=H@HG@5.)-."%a-4#a*))14*$#a:,"a%,7#a.++#0.,-#a>$.A#a$#5.#)@<'

#*+ ''6#+,$J1':&'-4#'E$#1.0#"-'*"'/+#$.A,\1'!"#$%&'F#AI$.-&2'3,$<'CH2'GH==2'4-->?@@888<84.-#4*I1#<%*7@-4#a>$#11a

*)).A#@GH==@HC@CH@$#+,$J1a>$#1.0#"-a,+#$.A,1a#"#$%&a1#AI$.-&<

#!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'K5*11,$&2'4-->?@@888<#.,<%*7@#+#I@.#,@%5*11,$&<4-+5qE$*7#0!"#$%&6#1#$7#1<

#"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'E#-$*5#I+]6#1#$7#12'4-->?@@888<#.,<%*7@A),>>1@

.>0:>$*O#A-@.#0."0#PC<A)+Q-.0RST>.0RSUT,.0RVTA.0R$#%.*"1T1&.0R=WXHT#&.0RGH==TI".-RDD<

##+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'Z<F<'Y.#50'E$*0IA-.*"'*)'M$I0#'N.52'4-->?@@888<#.,<%*7@0",7@>#-@4.1-@b#,)h,"05#$<

,14PQ"R>#-T1R+A$)>I1=T)R,'

#$+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#82'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#ASBU<>0)`'

!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'NI-5**J'GH==2'4-->?@@888<#.,<%*7@)*$#A,1-1@.#*@-,:5#S<A)+`'6*:#$-'b<'

D$,05#&'j$<'T'6.A4,$0'g<'YI5+#$2'!"#$%&?'94#'3,1-#$'6#1*I$A#2'><'XX'^GHH;_<'

#%+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#82'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#AVBS<>0)`'

!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'NI-5**J'GH==2'4-->?@@888<#.,<%*7@)*$#A,1-1@.#*@-,:5#U<A)+`'6*:#$-'b<'

D$,05#&'j$<'T'6.A4,$0'g<'YI5+#$2'!"#$%&?'94#'3,1-#$'6#1*I$A#2'><'XX'^GHH;_<''''

#&+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'E#-$*5#I+]6#1#$7#12'4-->?@@888<#.,<%*7@A),>>1@

.>0:>$*O#A-@.#0."0#PC<A)+Q-.0RST>.0RSUT,.0RVTA.0R$#%.*"1T1&.0R=WXHT#&.0RGH==TI".-RDD<

#'+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'E#-$*5#I+]M*"1I+>-.*"2'4-->?@@888<#.,<%*7@A),>>1@

.>0:>$*O#A-@.#0."0#PC<A)+Q-.0RST>.0RST,.0RGTA.0R$#%.*"1T1&.0R=WXHT#&.0RGH=HTI".-R9DE[<

#(+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'M$I0#'N.5'E$*7#0'6#1#$7#12'4-->?@@-*"-*<#.,<0*#<%*7@A),>>1@

.>0:>$*O#A-@.#0."0#PC<A)+Q-.0RST>.0RSUT,.0RVTA.0R$#%.*"1T1&.0R=WXHT#&.0RGH=HTI".-RDD<'

#)+ ''(0<

$*+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M$I0#'N.5'E$*0IA-.*"2'4-->?@@888<#.,<%*7@0",7@>#-@>#-BA$0BA$>0"B,0AB+::5>0B,<4-+<

$!+ ''3#,0'K$I7#$2'K*7-<'1,&1'ZF'*.5'>$*0IA-.*"'."A$#,1#0'."'GHHW2'/FFNM(/9!['E6!FF2'3,$<'GS2'GH=H2'4-->?@@888<:I1."#118##J<

A*+@,>@).","A.,5"#81@[W!bX3(HH<4-+<

$"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'E#-$*5#I+'T'N-4#$'b.kI.01?'M$I0#'N.5'E$*0IA-.*"2'jI5&'GX2'GH==2'4-->?@@888<#.,<%*7@0",7@

>#-@>#-BA$0BA$>0"B,0AB+::5>0B,<4-+<

$#+ ''Z<F<'[#>,$-+#"-'*)'("-#$.*$2'Y,A-1?'!"7.$*"+#"-,55&'6#1>*"1.:5#'!"#$%&'E$*0IA-.*"'."'/5,1J,\1'/Lg62'4-->?@@888<0*.<%*7@

.".-.,-.7#1@/Lg6+#0.,),A-14##-<>0)<

$$+ ''(0<

$%+ ''Z<F<'K#*5*%.A,5'FI$7#&2'/$A-.A'L,-.*",5'g.505.)#'6#)I%#2'=HHG'/$#,2'E#-$*5#I+'/11#11+#"-2'=WWX2'("A5I0."%'!A*"*+.A'/",5&1.1'

^/>$.5'GHH=_2'4-->?@@>I:1<I1%1<%*7@)1@)1aHHGXaH=@<

$&+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'E*-#"-.,5'N.5'E$*0IA-.*"')$*+'-4#'M*,1-,5'E5,."'*)'-4#'/$A-.A'L,-.*",5'g.505.)#'6#)I%#?'

Z>0,-#0'/11#11+#"-2'C<'FI++,$&2'4-->?@@888<#.,<0*#<%*7@>I:@*.5B%,1@>#-$*5#I+@,",5&1.1B>I:5.A,-.*"1@,$A-.AB",-.*",5B8.505.)#B

$#)I%#@4-+5@1I++,$&<4-+5<'F##',51*2'/$A-.A'E*8#$2'9*>'=H'6#,1*"1'-*'FI>>*$-'[#7#5*>+#"-'."'/Lg62'4-->?@@888<,"8$<*$%@

-*>-#"<4-+<

$'+ M,+#$*"'#-',52'M#"-$,5'/$A-.A'M,$.:*I',"0'E#-$*5#I+'[#7#5*>+#"-?'[.1-$.:I-.*",52'LI-$.-.*",52',"0'6#>$*0IA-.7#'(+>5.A,-.*"12'

SX'/6M9(M'=2'3,$<'GHHS2'4-->?@@>I:1<,.",<IA,5%,$&<A,@,$A-.A@/$A-.ASXa=a=<>0)',"0'/5,1J,'[#>,$-+#"-'*)'Y.14',"0'K,+#2'E$#11'

6#5#,1#?'/[YTK'6#>*$-1'("A$#,1#'."'9#14#J>IJ',"0'M#"-$,5'/$A-.A'M,$.:*I'h#$012'4-->?@@*I-0**$"#810,.5&<A*+@."0#P<>4>@

,$A4.7#1@VXG=<'



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

JP

3@?>@V'@LQ>@/M
>QM&8N>O3?LQ>@
64":)&>$:&=)*#;#&>$:&64":)

<.,'&&-2-$.,2$,4$.9*.2-$.'),$-),&*7$1-21+,23*,A.-2*&,
B2'2*1,3'1,)'%/*,13')*,$-),%*1$6%4*1,'.&,23*,%-43*12,
$-),13')*,&*7$1-21,-.,23*,8$%)&;!,C3*,A.-2*&,B2'2*1,
')1$,3'1,$-),1'.&1,%*1$6%4*1;,<.,23*,7'12+,23*1*,
*.*%/0,%*1$6%4*1,3'9*,(**.,2$$,*E7*.1-9*,2$,
7%$&64*+,(62,.*8,'&9'.4*5*.21,-.,2*43.$)$/0,3'9*,
4%*'2*&,',13')*,$-),'.&,13')*,/'1,%*9$)62-$.;,

^*17-2*,3'9-./,1-5-)'%,.'5*1+,13')*,$-),'.&,$-),
13')*,'%*,9*%0,&-##*%*.2,$-),%*1$6%4*1;,B3')*,$-),-1,
4$.9*.2-$.'),$-),2%'77*&,-.,13')*,%$4:;,C3*1*,13')*,
%$4:,#$%5'2-$.1,4'.,')1$,3$)&,.'26%'),/'1;,C3*,
.'26%'),/'1,7%$&64*&,#%$5,23*1*,#$%5'2-$.1,-1,4'))*&,
13')*,/'1;,A.)-:*,$-),13')*+,23*,$-),7%$&64*&,#%$5,
13')*,$-),#$%5'2-$.1,-1,4$.9*.2-$.'),$-),'.&,&$*1,.$2,
%*I6-%*,17*4-'),7%$4*11-./;,,,

_-),13')*+,3$8*9*%+,-1,.*-23*%,$-),.$%,-1,-2,.*4*11'%-)0,
#$6.&,-.,13')*,%$4:;,_-),13')*,-1,1*&-5*.2'%0,%$4:,
23'2,4$.2'-.1,:*%$/*.+,',1$)-&,$%/'.-4,5'2*%-');,
H3*.,23*,:*%$/*.,-1,3*'2*&,2$,3-/3,2*57*%'26%*1+,
-2,%*)*'1*1,7*2%$)*65Y)-:*,)-I6-&1,23'2,4'.,(*,
7%$4*11*&,-.2$,)-I6-&,#6*)1;

".$23*%,&-##*%*.4*,(*28**.,$-),13')*,'.&,13')*,
$-),-1,23*,)$4'2-$.,$#,23*,%*1$6%4*1;,B3')*,$-),V'.&,
13')*,/'1W,%*1$6%4*1,'%*,17%*'&,$9*%,5643,$#,a$%23,
"5*%-4'+"++(62,$-),13')*,-1,4$.4*.2%'2*&,-.,23*,8*12*%.,
A.-2*&,B2'2*1,-.,A2'3+,H0$5-./+,'.&,D$)$%'&$;

L4)&64":)&>$:&N)=2:;.$2(

"44$%&-./,2$,23*,43'-%5'.,$#,D'5(%-&/*,F.*%/0,
`*1*'%43,"11$4-'2*1+,^'.-*),e*%/-.+,23*,(-//*12,
*.*%/0,(%*':23%$6/31,$9*%,23*,7'12,&*4'&*,8*%*,
.$2,.*8,1$)'%,4*))1,$%,(*22*%,8-.&,26%(-.*1,(62,23*,
6.)$4:-./,$#,$-),'.&,/'1,-.,13')*,%$4:,#$%5'2-$.1;,,
C*.,0*'%1,'/$+,13')*,$-),#$%5'2-$.1#,7%$&64*&,'($62,
JLL+LLL,('%%*)1,$#,$-),',&'0;,C$&'0+,23*1*,#$%5'2-$.1,
7%$&64*,$9*%,$.*,5-))-$.,('%%*)1,'.&,7%$&642-$.,
4$6)&,%*'43,23%**,5-))-$.,('%%*)1,',&'0,(0,JLJL;$

C3-1,.*8,$-),7%$&642-$.,-1,$446%%-./,-.,',.65(*%,$#,
7)'4*1,'%$6.&,23*,4$6.2%0+,-.4)6&-./,23*,\'::*.,
#$%5'2-$.,-.,a$%23,^':$2'+,23*,F'/)*,G$%&,#$%5'2-$.,
-.,C*E'1+,'.&,23*,a-$(%'%',#$%5'2-$.,-.,D$)$%'&$;,
A.)-:*,23*,)'%/*,$-),#-*)&1,$#,23*,7'12,#*8,&*4'&*1,
1643,'1,23*,#-*)&1,-.,23*,]6)#,$#,>*E-4$,$%,=%6&3$*,
\'0+,")'1:'+,23*1*,.*8,13')*,#-*)&1,'%*,5$12)0,$.,
7%-9'2*,'.&,12'2*,)'.&1;,"1,',%*16)2+,2$2'),A;B;,$-),

7%$&642-$.,3'1,-.4%*'1*&,$.,7%-9'2*,'.&,12'2*,)'.&1+,
*9*.,'1,23*,#*&*%'),/$9*%.5*.2,3'1,)*'1*&,#*8*%,
'.&,#*8*%,'4%*1,#$%,*.*%/0,7%$&642-$.;%

C3*,&*9*)$75*.2,23'2,5':*1,-2,7$11-()*,2$,7%$&64*,
)'%/*,'5$6.21,$#,$-),'.&,.'26%'),/'1,#%$5,13')*,
#$%5'2-$.1,8'1,23*,4$5(-.'2-$.,$#,&-%*42-$.'),&%-))-./,
8-23,30&%'6)-4,#%'426%-./+,')1$,:.$8.,'1,Z#%'4:-./;[,
d0&%'6)-4,#%'426%-./,3'1,(**.,-.,61*,1-.4*,23*,!SRL1+,
(62,4$5(-.-./,#%'426%-./,8-23,&-%*42-$.'),&%-))-./,
'))$81,5643,5$%*,$#,23*,$-),'.&,.'26%'),/'1,2$,(*,
*E2%'42*&,23'.,-#,23*,30&%'6)-4,#%'426%-./,8'1,$.)0,
&$.*,-.,9*%2-4'),8*))1;

C$,6.&*%12'.&,23*,&-##*%*.4*,23'2,30&%'6)-4,#%'426%-./,
5':*1+,-.,!SSO,23*,A;B;,]*$)$/-4'),B6%9*0,VAB]BW,
*12-5'2*&,23'2,23*,\'::*.,#$%5'2-$.,3*)&,!O!,,
5-))-$.,('%%*)1,$#,2*43.-4'))0,%*4$9*%'()*,$-);,\62,
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JQ

-.,JLLT+,'#2*%,23*,-57'42,$#,30&%'6)-4,#%'426%-./,
'.&,&-%*42-$.,&%-))-./,8*%*,-.4)6&*&,-.,23*,AB]BN1,
'11*115*.2+,23*,*12-5'2*,$#,%*4$9*%'()*,$-),-.,23*,
\'::*.,@657*&,JO,#$)&;&

B$5*,-.2*%*12,/%$671,3'9*,*E7%*11*&,4$.4*%.,'($62,
30&%'6)-4,#%'426%-./N1,*.9-%$.5*.2'),-57'42+,(62,
2$,&'2*,23$1*,4$.4*%.1,'%*,6.#$6.&*&;,d0&%'6)-4,
#%'426%-./,3'1,(**.,61*&,5$%*,23'.,$.*,5-))-$.,
2-5*1,$9*%,23*,7'12,PL,0*'%1,'.&,&*17-2*,23-1,
8-&*17%*'&,61*+,23*%*,-1,.$2,',1-./)*,4$.#-%5*&,4'1*,
$#,/%$6.&8'2*%,4$.2'5-.'2-$.;,C3*,F.9-%$.5*.2'),
=%$2*42-$.,"/*.40,VF="W,%*4*.2)0,%*)*'1*&,',

7%*)-5-.'%0,%*7$%2,23'2,4)'-51,23'2,13'))$8,30&%'6)-4,
#%'426%-./,3'1,4$.2'5-.'2*&,1$5*,/%$6.&,8'2*%,-.,
H0$5-./;,_.*,*'%)0,%*7$%2,-.&-4'2*1,23'2,F=",5'0,
3'9*,61*&,)'E,2*12-./,5*23$&1,83-43,4$6)&,3'9*,
4$.2'5-.'2*&,F="N1,1'57)*1+',(62,$.)0,2-5*,8-)),2*)),-#,
F="N1,%*7$%2,8-)),8-2312'.&,14-*.2-#-4,14%62-.0;,

a*9*%23*)*11+,23*,30&%'6)-4,#%'426%-./,2%'4:,%*4$%&,-1,
4)*'%U-2,3'1,(**.,-.,61*,#$%,$9*%,PL,0*'%1,-.,5$%*,
23'.,$.*,5-))-$.,8*))1,'.&,23*%*,3'1,.*9*%,(**.,',
14-*.2-#-4'))0,16(12'.2-'2*&,4)'-5,$#,/%$6.&8'2*%,
4$.2'5-.'2-$.,&6*,2$,23*,2*43.$)$/0;,".0,8'0,0$6,
)$$:,'2,-2+,23'2,-1,'.,-57%*11-9*,1'#*20,%*4$%&;

Maltrata

Muskwa-Otter 
Park, Evi-Klua

Haynesville-
Bossier

Lower Besa River

Doig Phosphate

Monterey

Colorado Group

Bakken
***

Niobrara*

Muska-Otter Park

Cody
Heath**

Gammon

Mowry

Niobrara*

Mancos

Hermosa

Lewis
Piere-
Niobrara

Bend

Barnett

Eagle Ford

Avalon

Monterey-
Temblor

Montney

Hilliard-Baxter-
Mancos-Niobrara

Excello-Mulky

Woodford

Barnett-
Woodford

Eagle Ford,
La Casita

Eagle Ford,
Tithonian

Pimienta

Pimienta,
Tamaulipas

Fayetteville

Floyd-
Neal

Tuscaloosa

Chattanooga

Conasauga

New
Albany

Antrim

Utica

Devonian (Ohio)

Marcellus

Frederick
Brook

Horton
Bluff

Utica

NORTH AMERICA SHALE PLAYS
(AS OF MAY 2011)

CURRENT SHALE PLAYS

Stacked plays

Shallowest/youngest

Intermidiate depth/age

Deepest/oldest

Mixed shale & chalk play

Mixed shale & limestone play

Mixed shale and tight dolostone-
siltstone-sandstone play

PROSPECTIVE SHALE PLAYS

BASINS

l

ll

lll

SOURCE: U.S. ENERGY INFORMATION ADMINISTRATION BASED ON DATA 
FROM VARIOUS PUBLISHED STUDIES. CANADA AND MEXICO PLAYS FROM ARI. 

UPDATED: MAY 9, 2011.
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>$:&64":)

C3*,A.-2*&,B2'2*1,]*$)$/-4'),B6%9*0,*12-5'2*1,
23'2,A;B;,$-),13')*,%*1$6%4*1,3$)&,J;P,2%-))-$.,
('%%*)1,$#,$-)+,8-23,'($62,!,2%-))-$.,('%%*)1,23'2,'%*,
4$.1-&*%*&,%*4$9*%'()*,6.&*%,46%%*.2,*4$.$5-4,'.&,
2*43.$)$/-4'),4$.&-2-$.1;(,C3*1*,!,2%-))-$.,('%%*)1,
'%*,.*'%)0,#$6%,2-5*1,23*,'5$6.2,$#,B'6&-,"%'(-'N1,
7%$9*.,$-),%*1*%9*1U',)'%/*,*.$6/3,1677)0,#$%,$9*%,
!RL,0*'%1,'2,"5*%-4'N1,JL!L,%'2*,$#,$-),61*;,

^*17-2*,23*,/%*'2,7%$5-1*,23*1*,%*1$6%4*1,3$)&+,
$.*,$#,23*,#-%12,'421,$#,23*,_('5','&5-.-12%'2-$.,
8'1,2$,8-23&%'8,23*,%*1*'%43,'.&,&*9*)$75*.2,
$-),13')*,)*'1*1,23'2,23*,\613,'&5-.-12%'2-$.,3'&,
$##*%*&;),=%-9'2*,1*42$%,%*1*'%43,'.&,&*9*)$75*.2,
-1,.*4*11'%0,2$,(%-./,23*1*,%*1$6%4*1,2$,5'%:*2;,
H-23$62,23*1*,)*'1*1+,4$57'.-*1,8-)),.$2,-.9*12,23*,
36.&%*&1,$#,5-))-$.1,$#,&$))'%1,%*I6-%*&,2$,&*9*)$7,
23*,.*4*11'%0,2*43.$)$/0;,<.,k$%&'.+,#$%,*E'57)*+,
B3*)),7)*&/*&,2$,17*.&,XOLL,5-))-$.,-.,*E7)$%'2-$.,$#,
23*,4$6.2%0N1,9'12,$-),13')*,%*1$6%4*1;!*,\62,23-1,)'%/*,
*E7*.&-26%*,8'1,$.)0,7$11-()*,(*4'61*,B3*)),8$6)&,
(*,'()*,2$,&*9*)$7,23*,%*1$6%4*1,-#,23*,*E7)$%'2-$.,
7%$9*1,1644*11#6);,,

<2,-1,-57$%2'.2,#$%,7*$7)*,2$,(*,'()*,2$,1*46%*,
23*,%-/321,2$,*E7)$%*,'.&,23*.,7%$&64*,$-),13')*,
%*1$6%4*1,(*4'61*,$#,23*,7$2*.2-'),23*1*,%*1$6%4*1,
3$)&;,_-),13')*,4$6)&,%'&-4'))0,13-#2,23*,4*.2*%,$#,
8$%)&,$-),7%$&642-$.;,C3*,#$))$8-./,/%'73,13$81,3$8,
23*,7%$&642-$.,$#,A;B;,$-),13')*,4$6)&,43'./*,23*,
8$%)&,$-),5'%:*2;

SOURCE: NATIONAL ENERGY TECHNOLOGY LABORATORY

UNITED STATES OIL SHALE
RESOURCES

GREEN
RIVER
BASIN

GREAT
DIVIDE
BASIN

WASHAKIE
BASIN

UINTA
BASIN

PICEANCE
BASIN

UTAH

COLORADO

WYOMING

GOOD BETTER

WORLD OIL RESERVES BY COUNTRY 
WITH U.S. OIL SHALE RESOURCES

SOURCE: EIA, INTERNATIONAL OIL OUTLOOK 2011,
HTTP://WWW.EIA.GOV/FORECASTS/IEO/TABLE5.CFM

UNITED
STATES

SAUDI
ARABIA

CANADA IRAN IRAQ KUWAITVENEZUELA UNITED
ARAB

EMIRATES

RUSSIA
0

400

800

260.1

982

211.2 175.2 137.0 115.0 101.5 97.8 60
20.7

TECHNICALLY RECOVERABLE
US OIL SHALE RESOURCES
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JS

>$:&6"(5#

_-),1'.&1,'%*,'.$23*%,1$6%4*,$#,7*2%$)*65;,_-),1'.&1,
'%*,',3*'9-*%,#$%5,$#,$-),23'2,-1,5-E*&,8-23,1'.&+,
8'2*%+,'.&,4)'0;,\*4'61*,$#,-21,23-4:.*11+,23-1,$-),
V')1$,4'))*&,(-265*.W,&$*1,.$2,#)$8,)-:*,4$.9*.2-$.'),
$-)+,1$,*E2%'42-$.,%*I6-%*1,3*'2-./,$%,23*,'&&-2-$.,$#,
$23*%,#)6-&1,2$,(%*':,'7'%2,23*,4$.12-26*.2,5'2*%-')1;,,

^*7$1-21,$#,$-),1'.&1,'%*,#$6.&,-.,5$%*,23'.,QL,
4$6.2%-*1+,(62,23*,)'%/*12,&*7$1-21,-.,23*,8$%)&,'%*,
)$4'2*&,-.,D'.'&';,C3*,-.4)61-$.,$#,$-),1'.&1,.*'%)0,
I6'&%67)*&,D'.'&'N1,7%$9*&,$-),%*1$6%4*1,-.,JLLM,
')$.*;!!,_-),1'.&1,%*1$6%4*1,-.,23*,A.-2*&,B2'2*1,'%*,
.$2,'1,/%*'2,'1,D'.'&'N1+,(62,23*,^*7'%25*.2,$#,
F.*%/0,*12-5'2*1,23'2,A;B;,$-),1'.&1,3$)&,!L,(-))-$.,
('%%*)1,$#,%*4$9*%'()*,$-);!",

!+ ''Z<F<'[#>,$-+#"-'*)'("-#$.*$2'Z<F<'K#*5*%.A,5'FI$7#&2'9#A4".A,5'/""*I"A#+#"-?'Z<F<'N.5'F4,5#'/11#11+#"-'Z>0,-#02'/>$<'G2'GHHW2'4-->?@@

888<I1%1<%*7@"#81$**+@,$-.A5#<,1>Q([RG=XG<'

"+ ''3,>'A$#0.-?'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3,&'GH==2'4-->?@@GHS<GS;<=CS<U@*.5B%,1@$>0@"*$-4,+#$B%,1<O>%<

#+ ''3,$A'KI"-4#$2'[,".#5'f#$%."?'h*8'l94#'g,5+,$-'!))#A-\'/>>5.#1'-*'F4,5#'K,12'4-->?@@888<%$##":.c<A*+@:5*%@GH==@==@HW@0,".#5a&#$%."a

4*8a8,5+,$-a#))#A-a,>>5.#1a14,5#a%,1<

$+ ''[,".#5'f#$%."2'/+#$.A,\1'L#8'!"#$%&'F#AI$.-&2'g,55'F-$##-'j*I$",52'[#A<'=G2'GH==2'4-->?@@*"5."#<81O<A*+@,$-.A5#@FD=HHH=;G;HSGWUHGH;

;;WXH;SUUHVXWCGHGVWS=CUV<4-+5<

%+ ''[,".#5'F.++*"12'N.5',"0'",-I$,5'%,1'>$*0IA-.*"'*"')#0#$,5' 5,"0'.1'0#A5."."%2'("1-.-I-#')*$'!"#$%&'6#1#,$A42'L*7<'=S2'GH==2'4-->?@@888<

."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH==@==@=S@),55."%a>$*0IA-.*"a*"a)#0#$,5a5,"01@<

&+ ' ' Z<F<' K#*5*%.A,5' FI$7#&2' C' -*' ;<C' D.55.*"' D,$$#51' *)' 9#A4".A,55&' 6#A*7#$,:5#' N.5' /11#11#0' ."' L*$-4' [,J*-,' ,"0' 3*"-,",\1' D,JJ#"'

Y*$+,-.*"]GS'9.+#1'3*$#'94,"'=WWS'!1-.+,-#2'/>$<'=H2'GHHX2'4-->?@@888<I1%1<%*7@"#81$**+@,$-.A5#<,1>Q([R=W==<

'+ ''j#$#+&'YI%5#:#$%2'!E/'6#>*$-?'E,7.55.*"'8,-#$'1,+>5#1'.+>$*>#$5&'-#1-#02'F-,$a9$.:I"#2'[#A<'GU2'GH==2'4-->?@@-$.:<A*+@"#81@1-,-#a,"0a

$#%.*",5@#>,a$#>*$-a>,7.55.*"a8,-#$a1,+>5#1a.+>$*>#$5&a-#1-#0@,$-.A5#BWWS=G#);aV0GCaSAW:aWHCXaAVUV##00CCAG<4-+5<

(+ ' '9,1J'Y*$A#'*"'F-$,-#%.A'Z"A*"7#"-.*",5'YI#512'[#7#5*>+#"-'*)'/+#$.A,\1'F-$,-#%.A'Z"A*"7#"-.*",5'YI#51'6#1*I$A#1](".-.,5'6#>*$-' -*'

-4#'E$#1.0#"-',"0'-4#'M*"%$#11'*)'-4#'Z".-#0'F-,-#1'^F#>-<'GHHV_2'><'S2'4-->?@@888<)*11.5<#"#$%&<%*7@>$*%$,+1@$#1#$7#1@">$@>I:5.A,-.*"1@

1#ACVW4B$#>*$-B#>,A-<>0)',"0'ZF'K#*5*%.A,5'FI$7#&2'N.5'F4,5#',"0'L,4A*5.-#'6#1*I$A#1'*)'-4#'E.A#,"A#'D,1."2'M*5*$,0*'><'=2'NA-<'GH=H2'

4-->?@@>I:1<I1%1<%*7@001@001aHVW@001aHVWa&@<'94#'9,1J'Y*$A#'*"'F-$,-#%.A'Z"A*"7#"-.*",5'YI#51'#1-.+,-#0'-4,-'Z<F<'*.5'14,5#'$#1*I$A#1'

8#$#'G<='-$.55.*"':,$$#51<'("'GH=H2'-4#'ZFKF'#1-.+,-#0'-4,-'."a>5,A#'$#1*I$A#1'."'-4#'E.A#,"A#'D,1."'8#$#'SH'>#$A#"-'5,$%#$'-4,"'>$#7.*I15&'

#1-.+,-#0'^=<S'-$.55.*"':,$$#51'7#$1I1'=<H'-$.55.*"':,$$#51_<'94#',00.-.*"'*)'-4#1#'H<S'-$.55.*"':,$$#51'+,J#1'Z<F<'."a>5,A#'*.5'14,5#'$#1*I$A#1','

-*-,5'*)'G<V'-$.55.*"':,$$#51<'E$#7.*I1'#1-.+,-#1'>I-'-4#'-*-,5'#A*"*+.A,55&'$#A*7#$,:5#'*.5'14,5#'$#1*I$A#1',-'XHH':.55.*"':,$$#51<'/11I+."%'-4#'

1,+#'$,-#'*)'$#A*7#$&')*$'-4#1#',00.-.*",5'H<S'-$.55.*"':,$$#51':$."%1'-4#'-*-,5'$#A*7#$,:5#'$#1*I$A#1'-*'WXG':.55.*"':,$$#51'*)'*.5'$#1*I$A#1<'''''

)+ ' ' [,".#5'g4.--#"2' F,5,c,$' -*' $#8$.-#' DI14\1' *.5a14,5#' >5,"2' DbNN3D!6K'L!gF2' Y#:<' GS2' GHHW2' 4-->?@@888<A4$*"<A*+@0.1>@1-*$&<+>5@

4#,05."#@:.c@VGXHXSG<4-+5<'

!*+ ''h,11,"'h,).042'F4#55?'3*$#'94,"'=HH'N.5'g#551'[$.55#0'."'j*$0,"'."'G'f#,$12'g,55'F-$##-'j*I$",52'NA-<'S2'GH==2'4-->?@@*"5."#<81O<A*+@,$-.A5#@

D9aMNaGH===HHSaUHVCCH<4-+5<

!!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'M$I0#'N.5'E$*7#0'6#1#$7#12'4-->?@@-*"-*<#.,<0*#<%*7@A),>>1@.>0:>$*O#A-@

.#0."0#PC<A)+Q-.0RST>.0RSUT,.0RVTA.0R$#%.*"1T1&.0R=WXHT#&.0RGH=HTI".-RDD<''

!"+ ' '/07,"A#0'6#1*I$A#1' ("-#$",-.*",52'Z"0#7#5*>#0'[*+#1-.A'N.5'6#1*I$A#1?' 94#'Y*I"0,-.*"' )*$' ("A$#,1."%'N.5'E$*0IA-.*"',"0','i.,:5#'

[*+#1-.A'N.5'("0I1-$&2'Y#:<'GHHV2'><'GH2'4-->?@@888<)*11.5<#"#$%&<%*7@>$*%$,+1@*.5%,1@>I:5.A,-.*"1@#*$BA*G@Z"0#7#5*>#0BN.5B[*AI+#"-<

>0)<'
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?>/M
K, D$'),-1,23*,8$%)&N1,5$12,7)*.2-#6),#$11-),#6*),

46%%*.2)0,-.,61*,V$.)0,5*23'.*,30&%'2*,%*1$6%4*1,
'%*,*12-5'2*&,2$,(*,/%*'2*%W;,C3*,A.-2*&,B2'2*1,
3'1,JP!,(-))-$.,2$.1,$#,4$'),-.,-21,7%$9*&,4$'),
%*1*%9*1;,C3*1*,'%*,23*,8$%)&N1,)'%/*12,4$'),
%*1*%9*1,'.&,$9*%,JQ,7*%4*.2,$#,23*,8$%)&N1,
7%$9*&,4$'),%*1*%9*1;,,

K, C3*,A.-2*&,B2'2*1,7%$&64*1,.*'%)0,!;!,(-))-$.,
13$%2,2$.1,$#,4$'),',0*'%+,5':-./,-2,23*,8$%)&N1,
1*4$.&,)'%/*12,4$'),7%$&64*%;,D3-.',7%$&64*1,
$9*%,M;O,(-))-$.,13$%2,2$.1,',0*'%;,

K, D$'),/*.*%'2*1,.*'%)0,RJ,7*%4*.2,$#,23*,
*)*42%-4-20,-.,23*,A.-2*&,B2'2*1;

K, C3*,A.-2*&,B2'2*1,V-.,23*,)$8*%,RT,12'2*1W,3'1,
RTP,(-))-$.,2$.1,$#,4$'),-.,23*,&*5$.12%'2*&,
%*1*%9*,('1*+,*.$6/3,2$,7$8*%,"5*%-4',#$%,23*,
.*E2,RTO,0*'%1,'2,46%%*.2,%'2*1,$#,4$.16572-$.;!,,

K, ")'1:',4$'),%*1*%9*1,'%*,)'%/*%,23'.,23$1*,-.,23*,
)$8*%,RT,12'2*1,'.&,23*0,3'9*,.$2,(**.,2'77*&;,

D$'),-1,23*,8$%)&N1,5$12,7)*.2-#6),#$11-),#6*),46%%*.2)0,
-.,61*",'.&,23*,A.-2*&,B2'2*1,3'1,23*,8$%)&N1,)'%/*12,
4$'),%*1*%9*1;,<.,#'42+,23*%*,-1,*.$6/3,5-.*'()*,
4$'),-.,23*,)$8*%,RT,12'2*1,')$.*,2$,1677)0,23*,
A;B;,#$%,23*,.*E2,RTO,0*'%1,'2,46%%*.2,%'2*1,$#,4$'),
4$.16572-$.;,\*1-&*1,(*-./,7)*.2-#6)+,4$'),-1,')1$,
*.*%/0,&*.1*+,83-43,5*'.1,23'2,',)$2,$#,*.*%/0,-1,
4$.4*.2%'2*&,-.,',15')),17'4*;,C3*1*,#'42$%1,3*)7,
5':*,4$'),$.*,$#,23*,5$12,4$12Y*##*42-9*+,'##$%&'()*,
#6*)1,#$%,*)*42%-4-20,/*.*%'2-$.;,

D$'),3*)7*&,4%*'2*,23*,5$&*%.,*%',(0,7$8*%-./,
23*,)'22*%,7'%2,$#,23*,<.&612%-'),`*9$)62-$.;,C$&'0+,
4$'),-1,23*,('4:($.*,$#,A;B;,*)*42%-4-20,/*.*%'2-$.+,
'44$6.2-./,#$%,RJ;J,7*%4*.2,$#,23*,.'2-$.N1,
*)*42%-4-20;#,_9*%'))+,4$'),7%$9-&*1,JL;R,7*%4*.2,$#,
*.*%/0,61*&,-.,23*,A.-2*&,B2'2*1;$,H3-)*,4$'),61*,
3'1,1)-/32)0,&*4%*'1*&,$9*%,23*,)'12,#*8,0*'%1,-.,23*,
A.-2*&,B2'2*1+,-21,13'%*,$#,8$%)&,*.*%/0,4$.16572-$.,
3'1,-.4%*'1*&,2$,JS;P,7*%4*.2,-.,JL!L+,23*,3-/3*12,
1-.4*,!SQL;%
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L4)&3($.)5&6.".)#&1"#&V"#.&?2":&N)#)*=)#Z&
'()*+,&02*&1;(5*)5#&2*&'=)(&L42;#"(5#&20&R)"*#

C3*,F.*%/0,<.#$%5'2-$.,"&5-.-12%'2-$.,4'2*/$%-f*1,
4$'),%*1$6%4*1,-.,23%**,4'2*/$%-*1b,

,-./0+1-/0+234-567348,C3*,5$12,-.4)61-9*,
4'2*/$%0,$#,4$'),%*1$6%4*1,-1,4'))*&,-.Y7)'4*,
4$'),%*1$6%4*1;,F<",*12-5'2*1,23'2,23*%*,'%*,
'77%$E-5'2*)0,R,2%-))-$.,13$%2,2$.1,$#,4$'),-.,23*,
)$8*%,RT,A.-2*&,B2'2*1;&,G$6%,2%-))-$.,2$.1,$#,4$'),
8$6)&,)'12,.*'%)0,R+LLL,0*'%1,'2,46%%*.2,&$5*12-4,
%'2*1,$#,4$'),61*;'

F<"N1,*12-5'2*,$#,R,2%-))-$.,13$%2,2$.1,$#,4$'),,
&$*1,.$2,-.4)6&*,'.,*12-5'2*&,P,2%-))-$.,,
13$%2,2$.1,-.,")'1:';(,<.,$23*%,8$%&1+,23*,A.-2*&,
B2'2*1,4$.2'-.1,'.,*12-5'2*&,!L,2%-))-$.,13$%2,
,2$.1,$#,4$');,

93:-;4.6/.3<+23436=3+>/438,]-9*.,23'2,-2,-1,
.$2,#*'1-()*,2$,5-.*,')),R,2%-))-$.,2$.1,$#,4$'),23'2,
5':*1,67,F<"N1,2$2'),4$'),%*1$6%4*1+,F<",&*#-.*1,
23*,2$2'),4$'),%*1$6%4*1,23'2,5'0,(*,5-.*&,
4$55*%4-'))0,'1,23*,&*5$.12%'2*&,%*1*%9*,('1*;,,,,,

F<",*12-5'2*1,23'2,23*,&*5$.12%'2*&,%*1*%9*,('1*,
-1,RTP,(-))-$.,13$%2,2$.1,$#,4$');),C3-1,-1,*.$6/3,

4$'),2$,1677)0,"5*%-4',#$%,23*,.*E2,RTO,0*'%1,'2,
46%%*.2,%'2*1,$#,4$'),4$.16572-$.;,C3-1,&$*1,.$2,
-.4)6&*,4$'),%*1$6%4*1,-.,")'1:'+,83-43,'%*,)'%/*%,
23'.,23$1*,-.,23*,)$8*%,RT,12'2*1+,'.&,83-43,3'9*,
.$2,*9*.,(**.,2'77*&;!*,,,

?4.@:/.3<+237-=36/A03+234-567348+a$2,')),
RTP,(-))-$.,13$%2,2$.1,$#,4$'),4'.,(*,5-.*&,,
8-23,46%%*.2,5-.-./,2*43.$)$/0+,'#2*%,'44*11-(-)-20,
4$.12%'-.21,'.&,%*4$9*%0,#'42$%1,'%*,*12-5'2*&;!!,
F<",&*#-.*1,23-1,5$%*,%*12%-42-9*,4'2*/$%0,$#,
4$'),%*1$6%4*1,'1,23*,Z*12-5'2*&,%*4$9*%'()*,
%*1$6%4*1;[,C3-1,-1,*11*.2-'))0,23*,7%$9*&,,
4$'),%*1*%9*1;,,,,

F<",*12-5'2*1,23'2,23*,*12-5'2*&,%*4$9*%'()*,,
4$'),%*1$6%4*1,2$2'),'($62,JP!,(-))-$.,13$%2,,
2$.1;!","2,46%%*.2,%'2*1,$#,&$5*12-4,4$'),
4$.16572-$.+,23*1*,%*1*%9*1,8$6)&,)'12,23*,
4$6.2%0,#$%,%$6/3)0,JOL,0*'%1;!#

"1,3'1,3'77*.*&,8-23,$-),'.&,.'26%'),/'1,
7%$&642-$.+,2*43.$)$/0,4'.,-57%$9*,23*,%*4$9*%'()*,
'5$6.2,$#,%*1*%9*1+,-.4%*'1-./,23*,.65(*%,$#,0*'%1,
23'2,23*,A;B;,4$'),%*1*%9*,('1*,4$6)&,5**2,&*5'.&;
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?2":&A)()*".)#&Q()[U)(#$=)&':)%.*$%$.,

C3*%*,'%*,1*9*%'),8'01,2$,)$$:,'2,23*,4$12,$#,
7%$&64-./,*)*42%-4-20;,_.*,8'0,-1,2$,)$$:,'2,23*,4$12,
$#,(6-)&-./,'.&,$7*%'2-./,.*8,*)*42%-4-20Y/*.*%'2-$.,
#'4-)-2-*1;,F<",#$%*4'121,*.*%/0,1677)0,'.&,&*5'.&+,
'.&,23*-%,#$%*4'12,-.4)6&*1,*12-5'2*1,$#b

K, C3*,4$12,$#,*)*42%-4-20,23'2,-.4)6&*1,
23*,4'7-2'),4$12;,

K, C3*,4$12,$#,$7*%'2-./,'.&,5'-.2'-.-./,
23*,#'4-)-2-*1,V-.4)6&-./,#6*)W;,

K, C3*,4$12,$#,23*,2%'.15-11-$.,2$,/*2,23*,
*)*42%-4-20,2$,5'%:*2;,

F<",*12-5'2*1,23*1*,&'2',#$%,JL!P+,23*,5$12,%*4*.2,
0*'%,23'2,2*43.$)$/-*1,4'.,(*,4$57'%*&,&6*,2$,
23*,)*'&,2-5*,#$%,4$.12%642-$.;,C3*,)*'12,*E7*.1-9*,
#$%5,$#,.*8,*)*42%-4-20,/*.*%'2-$.,-1,*E7*42*&,2$,
(*,.'26%'),/'1+,#$))$8*&,(0,30&%$+,#$))$8*&,(0,
4$.9*.2-$.'),4$');!$,

\*1-&*1,F<"N1,*12-5'2*1+,23*%*,'%*,$23*%,*12-5'2*1,$#,
23*,4$12,$#,9'%-$61,1$6%4*1,$#,*)*42%-4-20,/*.*%'2-$.;,
F4$.$5-12,]-)(*%2,>*24')#,$#,C6#21,A.-9*%1-20,
4$57-)*&,23*,&'2',(*)$8,4$57'%-./,23*,4$12,$#,
*)*42%-4-20,#%$5,9'%-$61,1$6%4*1;!%,\*4'61*,23*,
&-##*%*.2,1$6%4*1,$#,*)*42%-4-20,/*.*%'2-$.,'%*,2%*'2*&,
&-##*%*.2)0,(0,23*,2'E,4$&*+,>*24')#,4')46)'2*&,
',Z)*9*),7)'0-./,#-*)&+[,83-43,13$81,23*,4$12,$#,
*)*42%-4-20,'1165-./,')),$#,23*,1$6%4*1,8*%*,2%*'2*&,
*I6'))0,(0,23*,2'E,4$&*;

NATURAL GAS

HYDRO

CONVENTIONAL COAL

WIND (ONSHORE)

GEOTHERMAL

BIOMASS

ADVANCED NUCLEAR

SOLAR PHOTOVOLATIC

WIND (OFFSHORE)

SOLAR THERMAL

GENERATING
TECHNOLOGIES

PRICE 
(CENTS PER kWh)

LEVELIZED COST OF NEW
GENERATING TECHNOLOGIES IN 2016

SOURCE: EIA, LEVELIZED COST OF NEW GENERATION 
RESOURCES IN THE ANNUAL ENERGY OUTLOOK 2011, 

HTTP://WWW.EIA.DOE.GOVE/OIAF/AEO/ELECTRICITY_GENERATION.HTML 

REAL LEVELIZED COSTS
OF ELECTRICITY

SOURCE: GILBERT METCALF, FEDERAL TAX POLICY 
TOWARD ENERGY, P. 22 (OCT. 2007) 

HTTP://WEB.MIT.EDU/GLOBALCHANGE/WWW/MITJPSPGC_RPT142.PDF

CONVENTIONAL COAL

“CLEAN COAL” (IGCC)

NATURAL GAS

NUCLEAR

BIOMASS

WIND

SOLAR THERMAL

SOLAR PHOTOVOLTAIC

  3.79

  4.37

  5.61

  5.94

  5.95

  6.64

 18.82

37.39

GENERATING
TECHNOLOGIES

PRICE
(CENTS PER kWh)
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>*24')#,*E7)'-.1,23'2,23*,4$121,$#,8-.&,'.&,1$)'%,
13$8.,3*%*,'%*,'426'))0,2$$,)$8,(*4'61*,23*0,&$,.$2,
%*#)*42,23*,#'42,23'2,1$)'%,'.&,8-.&,'%*,-.2*%5-22*.2U
23*,16.,&$*1.N2,')8'01,13-.*,$.,',)$4')*,'.&,23*,
8-.&,&$*1.N2,')8'01,()$8;,>*24')#,.$2*1,23'2,23*,
`$0'),"4'&*50,$#,F./-.**%-./,4')46)'2*1,23'2,23*,
12'.&Y(0,%*1*%9*1,%*I6-%*&,(0,8-.&,7$8*%,-.4%*'1*1,
-21,%*'),4$12,(0,.*'%)0,OL,7*%4*.2;!&

"44$%&-./,2$,>*24')#+,8-.&,7$8*%,4$121,QO,7*%4*.2,
5$%*,23'.,4$.9*.2-$.'),4$')+,(62,(*4'61*,8-.&,
7$8*%,.*4*11-2'2*1,('4:Y67,/*.*%'2-$.+,-21,Z2%6*,
4$12[,8$6)&,(*,!RJ,7*%4*.2,/%*'2*%,23'.,23*,4$12,
$#,4$');,".&,-#,23*%*,8*%*,',Z)*9*),7)'0-./,#-*)&[,8-23,
%*17*42,2$,2'E,2%*'25*.2,(*28**.,&-##*%*.2,#$%51,$#,
*)*42%-4-20,7%$&642-$.+,23*,2%6*,4$12,$#,8-.&,8$6)&,(*,
!PM,7*%4*.2,/%*'2*%,23'.,23*,4$12,$#,4$');!'

".$23*%,8'0,2$,4$57'%*,23*,%*)'2-9*,7%-4*,$#,
*)*42%-4-20,/*.*%'2-$.,1$6%4*1,-1,2$,)$$:,'2,'426'),
*)*42%-4-20,7%-4*1,-.,23*,12'2*1;,C3*,1$6%4*,$#,
*)*42%-4-20,/*.*%'2-$.,-1,.$2,23*,$.)0,#'42$%+,(62,-2,-1,
23*,)'%/*12,#'42$%,-.,&*2*%5-.-./,*)*42%-4-20,7%-4*1;,
H3'2,-1,4)*'%,-1,23'2,12'2*1,23'2,/*.*%'2*,23*,)'%/*12,
13'%*,$#,23*-%,*)*42%-4-20,#%$5,4$'),$%,30&%$7$8*%,
3'9*,23*,)$8*12,*)*42%-4-20,7%-4*1;,

<.,#'42+,$#,23*,!O,12'2*1,8-23,23*,)$8*12,*)*42%-4-20,
7%-4*1,$.)0,28$+,_:)'3$5','.&,?$6-1-'.'+,&$,.$2,
/*.*%'2*,23*,)'%/*12,13'%*,$#,23*-%,*)*42%-4-20,#%$5,
4$'),$%,30&%$7$8*%;!(

\0,23*1*,5*'16%*1U7%$@*42-$.1,$#,#626%*,4$12+,
*12-5'2*1,$#,46%%*.2,4$121+,'.&,'426'),*)*42%-4-20,
7%-4*1,-.,23*,12'2*1U4$'),-1,$.*,$#,23*,5$12,
-.*E7*.1-9*,1$6%4*1,$#,*)*42%-4-20,/*.*%'2-$.;,

STATES WITH THE LOWEST
RESIDENTIAL ELECTRICITY PRICES

SOURCE: EIA, AVERAGE PRICE BY STATE BY PROVIDER BACK TO 1990 (FORM EIA-861), 
HTTP://WWW.EIA.GOV/CNEAF/ELECTRICITY/EPA/AVERAGE_PRICE_STATE.XLS; 

EIA, ELECTRICITY GENERATION 2010, HTTP://EIA.GOV/CNEAF/ELECTRICITY/EPA/GENERATION_STATE_MON.XLS
HTTP://WWW.EIA.DOE.GOV/CNEAF/ELECTRICITY/EPA/GENERATION_STATE_MON.XLS

US AVERAGE

IDAHO

WASHINGTON

NORTH DAKOTA

KENTUCKY

UTAH

WYOMING

WEST VIRGINIA

ARKANSAS

OREGON

NEBRASKA

SOUTH DAKOTA

LOUISIANA

MISSOURI

OKLAHOMA

MONTANA

COAL

HYDRO

HYDRO

COAL

COAL

COAL

COAL

COAL

COAL

HYDRO

COAL

HYDRO

NATURAL GAS

COAL

NATURAL GAS

HYDRO

8.73

7.99

8.04

8.13

8.57

8.71

8.77

8.79

8.86

8.87

8.94

8.97

8.98

9.08

9.14

9.16

PRICE
(CENTS PER kWh)

LARGEST
SOURCE

PERCENTAGE
OF SOURCESTATES

71.5%

76%

66%

82%

93%

81%

89%

97%

46%

55%

64%

52%

50%

81%

47%

93%
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/$*&82::;.$2(&"(5&?2":

_.*,$#,23*,(-//*12,4$.4*%.1,'($62,4$'),-1,'-%,
7$))62-$.;,D$'),-1,'.,-.*E7*.1-9*,1$6%4*,$#,,
*)*42%-4-20+,(62,-2,*5-21,5$%*,7$))62-$.,23'.,.'26%'),
/'1,83*.,(6%.*&;,\62,23*%*,-1,/$$&,.*81U$6%,,
'-%,I6')-20,-1,-57%$9-./,'.&,.*8,4$'),7)'.21,'%*,,
4)*'.*%,23'.,*9*%,(*#$%*;,

C$&'0N1,4$')Y#-%*&,*)*42%-4-20Y/*.*%'2-./,7)'.21,
7%$&64*,5$%*,7$8*%+,8-23,)*11,*5-11-$.,$#,
7$))62'.21+,23'.,*9*%,(*#$%*;,C3*,%*'1$.,-1,(*4'61*,
$#,7$))62-$.,4$.2%$),2*43.$)$/-*1,1643,'1,#)6*,/'1,
&*16)#6%-f'2-$.+,1*)*42-9*,4'2')02-4,%*&64*%1+,#'(%-4,
#-)2*%1+,'.&,&%0,1$%(*.2,-.@*42-$.+,')),$#,83-43,3'9*,
/%*'2)0,%*&64*&,4$'),7)'.2,*5-11-$.1;,D$'),7)'.21,
4'.,(*,(6-)2,2$&'0,8-23,5643,)$8*%,*5-11-$.1,
23'.,-.,23*,7'12;,G$%,*E'57)*+,'44$%&-./,2$,23*,
a'2-$.'),F.*%/0,C*43.$)$/0,?'($%'2$%0,VaFC?W+,
',.*8,76)9*%-f*&Y4$'),7)'.2,V$7*%'2-./,'2,)$8*%+,
Z16(4%-2-4')[,2*57*%'26%*1,'.&,7%*116%*1W,%*&64*1,
23*,*5-11-$.,$#,a_E,V.-2%$/*.,$E-&*1W,(0,TP,7*%4*.2+,

B_J,V16)#6%,&-$E-&*W,(0,ST,7*%4*.2+,'.&,7'%2-46)'2*,
5'22*%,(0,SS;T,7*%4*.2+,'1,4$57'%*&,8-23,',1-5-)'%,
7)'.2,3'9-./,.$,7$))62-$.,4$.2%$)1;!)

C3*1*,'&9'.4*1,-.,2*43.$)$/0,3'9*,*.'()*&,)'%/*,
-57%$9*5*.21,-.,'-%,I6')-20;,B-.4*,!SQL+,23*,2$2'),
*5-11-$.1,$#,23*,1-E,4%-2*%-',7$))62'.21,3'9*,&*4)-.*&,
(0,Q!,7*%4*.2+,*9*.,23$6/3,*.*%/0,4$.16572-$.,
3'1,-.4%*'1*&,(0,RR,7*%4*.2+,9*3-4)*,5-)*1,2%'9*)*&,
3'9*,-.4%*'1*&,(0,!QL,7*%4*.2+,'.&,23*,*4$.$50,
3'1,/%$8.,(0,J!L,7*%4*.2;"*,VC3*,Z4%-2*%-',7$))62'.21[,
'%*,4'%($.,5$.$E-&*+,)*'&+,16)#6%,&-$E-&*+,.-2%$/*.,
$E-&*1+,/%$6.&Y)*9*),$f$.*+,'.&,7'%2-46)'2*,5'22*%;W,
C3*,#$))$8-./,43'%2,#%$5,F=",13$81,23*,-.4%*'1*,-.,
*4$.$5-4,5*'16%*1,4$57'%*&,2$,23*,&*4%*'1*,-.,
7$))62-$.,*5-11-$.1;"!

"1,2*43.$)$/0,4$.2-.6*1,2$,'&9'.4*+,4$')Y#-%*&,
7$8*%,7)'.21,8-)),(*4$5*,*9*.,4)*'.*%,'.&,'-%,
I6')-20,8-)),4$.2-.6*,2$,-57%$9*;

SOURCE: HTTP://WWW.EPA.ORG/AIRTRENDS/IMAGES/COMPARISON70.JPG

ENERGY USE VERSUS POLLUTION
1970—2010 

70
-80%

80%

160%

220%

0%

-71%

51%

170%

210%

44%

90 96 98 00 02 04 06 08 10

VEHICLE MILES TRAVELED

GROSS DOMESTIC PRODUCT

ENERGY CONSUMPTION POPULATION

AGGREGATE EMISSIONS
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>UU2#$.$2(&.2&?2":

")23$6/3,4$'),7%$&64*1,-.*E7*.1-9*,*.*%/0,V$%,
5'0(*,(*4'61*,-2,7%$&64*1,-.*E7*.1-9*,*.*%/0W+,
5'.0,'42-9-12,/%$671,'&'5'.2)0,$77$1*,4$'),5-.-./,
'.&,4$')Y#-%*&,7$8*%,7)'.21;,C3*%*,'%*,',.65(*%,$#,
&-##*%*.2,2'42-41,23*1*,/%$671,'%*,*E7)$-2-./,2$,)-5-2,
4$'),61*,-.,23*,A.-2*&,B2'2*1;,,

C3*,B-*%%',D)6(+,#$%,*E'57)*+,3'1,8$%:*&,7'%2-46)'%)0,
3'%&,2$,12$7,4$')Y#-%*&,7$8*%,7)'.21;,C3*0,4)'-5,
23'2,23*0,3'9*,7%*9*.2*&,!OL,4$')Y#-%*&,7$8*%,
7)'.21,#%$5,(*-./,(6-)2;"",D$'),5-.*1+,*17*4-'))0,
-.,"77')'43-'+,'%*,4$5-./,6.&*%,-.4%*'1-./,#-%*,
#%$5,*.9-%$.5*.2'),-.2*%*12,/%$671,'.&,23*,_('5',
'&5-.-12%'2-$.;,`*4*.2)0+,F=",%*9$:*&,',4)*'.,,
8'2*%,7*%5-2,23'2,23*,"%50,D$%71,$#,F./-.**%1,,
3'&,7%*9-$61)0,'8'%&*&+,&*17-2*,23*,#'42,23'2+,
'44$%&-./,2$,23*,"%50,D$%71+,23*,7*%5-2,4$57)-*1,
8-23,H*12,g-%/-.-',12'2*,8'2*%,)'8,'.&,23*,#*&*%'),
D)*'.,H'2*%,"42;"#,C3*,7%$()*5+,'44$%&-./,2$,F="+,
-1,23'2,/%'.2-./,23*,7*%5-2,8$6)&,)*'&,2$,43'./*1,-.,
23*,4$.&642-9-20,V$%,1')-.-20W,$#,23*,8'2*%,23'2,8$6)&,
(*,&*2%-5*.2'),2$,5'0#)-*1+,12$.*#)-*1+,'.&,4'&&-1,
#)-*1;"$,<.,$23*%,8$%&1+,F=",&*.-*&,23*,7*%5-2+,
.$2,(*4'61*,$#,-57'421,$.,365'.,3*')23+,(62,
-57'421,$.,5'0#)-*1;,,

C3*%*,'%*,',.65(*%,$#,$23*%,23%*'21,2$,4$'),
7%$&642-$.,'.&,61*+,-.4)6&-./b

K, B633;C-543+D/4+63D50/.@-;4E,<.,JLLS+,23*,
F=",&*2*%5-.*&,23'2,4'%($.,&-$E-&*,'.&,
$23*%,/%**.3$61*,/'1*1,3'%5,76()-4,3*')23,
'.&,8*)#'%*,'.&,16(1*I6*.2)0,7%$56)/'2*&,
%*/6)'2-$.1,2$,)-5-2,4'%($.,&-$E-&*,*5-11-$.1,
#%$5,4$')Y#-%*&,7$8*%,7)'.21,'.&,$23*%,)'%/*,
*5-22*%1;,

K, FG-;3+;/.@-;/0+/:A@3;.+/@6+H5/0@.I+
63D50/.@-;4E,<.,JLLT+,23*,\613,'&5-.-12%'2-$.,
2-/32*.*&,23*,$f$.*,%*/6)'2-$.1;,C3*,_('5',
'&5-.-12%'2-$.,8'.21,2$,2-/32*.,23*5,#6%23*%;,<#,

F=",2-/32*.1,23*,%*/6)'2-$.1,'1,5643,'1,1$5*,
17*4-'),-.2*%*12,/%$671,8'.2+,-2,4$6)&,4$12,Q;M,
5-))-$.,@$(1"%,'.&,XSL,(-))-$.,',0*'%,(0,JLJL;"&,,,

K, >-@036+JK1,+LJ/M@:5:+K7C@3=/A03+1-;.6-0+
,37C;-0-DINE,F=",-1,')1$,-.,23*,7%$4*11,$#,
-57$1-./,.*8,%*/6)'2-$.1,$.,-.&612%-'),($-)*%1,2$,
2-/32*.,)-5-21,$.,3'f'%&$61,'-%,7$))62'.21;,C3*1*,
7%$7$1')1,8$6)&,-57$1*,5'E-565,'9'-)'()*,
4$.2%$),2*43.$)$/0,$.,($-)*%1,#$%,1$6%4*1,83-43,
*5-2,'1,#*8,'1,!L,$%,5$%*,2$.1,7*%,0*'%;,

K, O1-;<57.@=@.IP+D5@</;73E,"1,&-14611*&,'($9*+,
23*,F=",61*&,.*8,4$.&642-9-20,12'.&'%&1,2$,
12$7,',.*8,4$'),5-.*,-.,H*12,g-%/-.-';,\62,F=",
-1,'77)0-./,23*1*,12'.&'%&1,'4%$11,"77')'43-';,
C$,/*2,',D)*'.,H'2*%,"42,7*%5-2+,5-.-./,
4$57'.-*1,5612,13$8,23'2,23*-%,7%$@*42,8-)),
.$2,4'61*,1')2,)*9*)1,2$,-.4%*'1*,2$,#-9*,2-5*1,
83'2,F=",4$.1-&*%1,23*,Z.$%5')[,)*9*);,\62,F=",
"&5-.-12%'2$%,?-1',k'4:1$.,'&5-22*&,23'2,23*%*,
'%*,Z.$,$%,9*%0,#*8,9'))*0,#-))1,23'2,'%*,/$-./,2$,
5**2,23-1,12'.&'%&;["',C361+,(0,-21,$8.,12'.&'%&+,
F=",8-)),.$2,7*%5-2,'.0,5-.-./,23'2,%*16)21,-.,
9'))*0,#-))1;,<.,'.,6.7%*4*&*.2*&,5$9*+,F=",-1,
'77)0-./,23-1,/6-&'.4*,$.)0,2$,"77')'43-';

K, Q-44@A03+63D50/.@-;+-R+7-/0+/4C+/4+/+
C/G/6<-54+S/4.3E,F=",-1,4$.1-&*%-./,83*23*%,
2$,%*/6)'2*,4$'),'13U61*&,-.,4-.&*%,()$4:1,'.&,
',.65(*%,$#,$23*%,'77)-4'2-$.1U'1,',3'f'%&$61,
8'12*;

K, ?;=@6-;:3;./0+@;.3634.+D6-5T+7/:T/@D;4E+
F.9-%$.5*.2'),-.2*%*12,/%$671,'%*,8'/-./,',8*))Y
#6.&*&,4'57'-/.,2$,12$7,23*,7%$&642-$.,'.&,61*,
$#,4$');,B643,',4'57'-/.,%*4*-9*&,',($$12,)'12,
0*'%,83*.,a*8,e$%:,>'0$%,>-43'*),\)$$5(*%/,
7)*&/*&,XOL,5-))-$.,2$,23*,B-*%%',D)6(,2$,3*)7,
*)-5-.'2*,4$')Y#-%*&,7$8*%,7)'.21;
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K, K;.@U7-/0+@;<54.6I+@;.3634.+D6-5T+7/:T/@D;4E,
D3*1'7*':*,F.*%/0+,23*,1*4$.&,)'%/*12,7%$&64*%,
$#,.'26%'),/'1,-.,23*,A.-2*&,B2'2*1+,3'1,17*.2,
5-))-$.1,$#,&$))'%1,$77$1-./,4$'),61*;,<.,JLLQ+,
23*0,%'.,',4'57'-/.,'22'4:-./,4$'),'1,Z#-)230;[,
"6(%*0,>4D)*.&$.+,D3*1'7*':*N1,DF_+,/'9*,
5-))-$.1,2$,23*,B-*%%',D)6(,2$,$77$1*,4$')+,'.&,
D3*1'7*':*,3'1,#6.&*&,',4'57'-/.,2$,'22'4:,
4$'),23%$6/3,23*,"5*%-4'.,?6./,"11$4-'2-$.;"(

C3-1,-1,',7'%2-'),)-12,$#,23%*'21,2$,4$'),61*,'.&,
7%$&642-$.,-.,23*,A.-2*&,B2'2*1;,<2,-1,7'%2-46)'%)0,
.$2*8$%230,23'2,83-)*,'42-9-12,'.2-7'230,2$8'%&,
4$'),3'1,/%$8.,-.,23*,A.-2*&,B2'2*1+,D3-.'N1,4$'),
4$.16572-$.,3'1,-.4%*'1*&,&%'5'2-4'))0;,D3-.',
')%*'&0,61*1,.*'%)0,#$6%,2-5*1,'1,5643,4$'),'1,
23*,A.-2*&,B2'2*1+,*9*.,23$6/3,-21,4$'),%*1*%9*1,
'%*,5643,15'))*%,23'.,$6%,$8.;,<.,JL!L+,D3-.',
4$.165*&,5$%*,23'.,M;Q,(-))-$.,13$%2,2$.1,$#,4$'),
83-)*,23*,A.-2*&,B2'2*1,4$.165*&,!,(-))-$.,13$%2,
2$.1;"),\*4'61*,-2,-1,/%$8-./,5$%*,&-##-46)2,2$,61*,
-.,23*,A.-2*&,B2'2*1+,1$5*,A;B;,5-.-./,4$57'.-*1,
3'9*,12'%2*&,2$,*E7$%2,4$'),2$,D3-.','.&,*)1*83*%*;,
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MQ

!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GH=H2'9,:5#';<==2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#A;BGC<>0)<

"+ ''94#$#',$#'+*$#'+#-4,"#'4&0$,-#'$#1*I$A#1',$*I"0'-4#'8*$50'-4,"'#7#"'A*,5'$#1*I$A#1<

#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G2'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"2'><'WS2'4-->?@@888<#.,<0*#<%*7@

#+#I@+#$@>0)@>,%#1@1#AUBS<>0)<

$+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#82'3,$A4'GH=G2'9,:5#'=<C'E$.+,$&'!"#$%&'M*"1I+>-.*"':&'F*I$A#'^nI,0$.55.*"'D-I_2'><'U2'

4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@+#$<>0)<

%+ ''DE2'F-,-.1-.A,5'6#7.#8'*)'!"#$%&'GH==2'><'S2'4-->?@@888<:><A*+@,11#-1@:>B."-#$"#-@%5*:,5:>@%5*:,5:>BIJB#"%5.14@$#>*$-1B,"0B>I:5.A,-.*"1@

1-,-.1-.A,5B#"#$%&B$#7.#8BGH==@F9/K(LK@5*A,5B,11#-1@>0)@1-,-.1-.A,5B$#7.#8B*)B8*$50B#"#$%&B)I55B$#>*$-BGH==<>0)<

&+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M*,5'!P>5,."#0?'h*8'3IA4'M*,5'.1'b#)-2'4-->?@@-*"-*<#.,<0*#<%*7@#"#$%&#P>5,."#0@."0#P<A)+Q>,%#RA*,5B

$#1#$7#1'<

'+ ''("'GH=H2'-4#'Z".-#0'F-,-#1'A*"1I+#0'=2H;X<C'+.55.*"'-*"1'*)'A*,5<'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GH=H2'9,:5#'U<C'M*,5'

M*"1I+>-.*"':&'F#A-*$2'F#5#A-#0'f#,$2'=W;WdGH=H2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#AUBW<>0)'<

(+ ''ZFKF2'/5,1J,'M*,5'K#*5*%&2'6#1*I$A#12',"0'M*,5:#0'3#-4,"#'E*-#"-.,52'4-->?@@>I:1<I1%1<%*7@001@001aHUU@<

)+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'Z<F<'M*,5'6#1#$7#1'MI$$#"-',"0'D,AJ'(11I#1'^3,$<'GG2'GH==_2'4-->?@@888<#.,<0*#<%*7@A"#,)@A*,5@$#1#$7#1@

$#1#$7#1<4-+5<'

!*+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#8'GH=H2'9,:5#';<==2'4-->?@@888<#.,<%*7@-*-,5#"#$%&@0,-,@,""I,5@>0)@1#A;BGC<>0)'

!!+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M*,5'!P>5,."#0?'h*8'3IA4'M*,5'.1'b#)-2'4-->?@@-*"-*<#.,<0*#<%*7@#"#$%&#P>5,."#0@."0#P<A)+Q>,%#RA*,5B

$#1#$7#1<

!"+ ''(0<'

!#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=Ga'9,:5#'V<G?'M*,5'M*"1I+>-.*"':&'F#A-*$'^94*I1,"0'F4*$-'9*"1_2'4-->?@@

888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#AVB;<>0)<

!$+ ''Y*$'+*$#'.")*$+,-.*"2'1##'-4.1'#P>5,",-.*"'*)'!(/\1'A,5AI5,-.*"12'1##'("1-.-I-#')*$'!"#$%&'6#1#,$A42'b#7#5.c#0'M*1-'*)'"#8'!5#A-$.A.-&'K#"#$,-."%'

9#A4"*5*%.#12'Y#:<'=2'GH==2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GHHW@HS@=G@5#7#5.c#0aA*1-a*)a"#8a%#"#$,-."%a-#A4"*5*%.#1@<'Y*$'#P,+>5#2'

!(/\1',""I,5.c#0'A*1-').%I$#')*$'%#"#$,-."%'#5#A-$.A.-&')$*+'"#8'A*,5'."A5I0#1','>#",5-&'*)'-4$##'>#$A#"-,%#'>*."-1'*"'-4#'A*1-'*)'A,>.-,5'-*'$#>$#1#"-'

-4#'0.)).AI5-&'*)'*:-,."."%').","A."%')*$'"#8'A*,5'I".-1<''

!%+ ''F##'K.5:#$-'3#-A,5)2'Y#0#$,5'9,P'E*5.A&'9*8,$0'!"#$%&'><'GG2'NA-<'GHHU2'4-->?@@8#:<+.-<#0I@%5*:,5A4,"%#@888@3(9jEFEKMB6>-=;G<>0)<

!&+ ''(0<

!'+ ''(0<'

!(+ ''F##'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'!5#A-$.A'E*8#$'3*"-45&2'9,:5#'S<V<D<2'/7#$,%#'6#-,.5'E$.A#'*)'!5#A-$.A.-&2'NA-<'GH=H2'6#5#,1#0'[#A<'GU2'

GH=H2'4-->?@@888<#.,<0*#<%*7@A"#,)@#5#A-$.A.-&@#>+@-,:5#SBVB:<4-+5<'

!)+ ''!+,.5')$*+'j<'mIJ.#5J,2'L!9b'-*'3,$&'hI-c5#$2'("1-.-I-#')*$'!"#$%&'6#1#,$A42'j,"<'W2'GHHW<'F##',51*'("1-.-I-#')*$'!"#$%&'6#1#,$A42'94#'Y,A-1'/:*I-'

/.$'nI,5.-&',"0'M*,5aY.$#0'E*8#$'E5,"-12'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GHHW@HV@H=@-4#a),A-1a,:*I-a,.$akI,5.-&a,"0aA*,5a).$#0a>*8#$a

>5,"-1@<

"*+ ''!"7.$*"+#"-,5'E$*-#A-.*"'/%#"A&2'/.$'nI,5.-&'9$#"012'j,"<'S2'GH=G2'4-->?@@888<#>,<%*7@,.$-$#"01@,k-$#"01<4-+5<

"!+ ''!"7.$*"+#"-,5'E$*-#A-.*"'/%#"A&2'/.$'nI,5.-&'9$#"012'4-->?@@888<#>,<%*7@,.$-$#"01@,k-$#"01<4-+5<'94#'1>#A.).A'%$,>4.A'.1',7,.5,:5#'4#$#?''4-->?@@

888<#>,<%*7@,.$-$#"01@.+,%#1@A*+>,$.1*"UH<O>%

""+ ''F.#$$,'M5I:2'=SH'M*,5'E5,"-1'Z">5I%%#02'4-->?@@888<1.#$$,A5I:<*$%@A*,5@=SH>5,"-1@<''/51*2'+,"&'*-4#$'#"7.$*"+#"-,5'%$*I>1'4,7#')*I%4-'A*,5a

).$#0'>*8#$'>5,"-1<'F##'#<%<'Z<F<'M4,+:#$'*)'M*++#$A#2'E$*O#A-2'L*'E$*O#A-2'4-->?@@888<>$*O#A-"*>$*O#A-<A*+@A,-#%*$&@>$*O#A-@A*,5<

"#+ ''jI5.#-'!.5>#$."2'N:,+,',0+.".1-$,-.*"'A$,AJ1'0*8"'*"'+*I"-,."-*>'+."."%2'g/Fh(LK9NL'ENF92'j,"<'=C2'GH==2'4-->?@@888<8,14."%-*">*1-<

A*+@8>a0&"@A*"-#"-@,$-.A5#@GH==@H=@=C@/6GH==H==CHUHWS<4-+5<

"$+ ''!"7.$*"+#"-,5'E$*-#A-.*"'/%#"A&2'Y.",5'[#-#$+.",-.*"'*)'-4#'Z<F<'!"7.$*"+#"-,5'E$*-#A-.*"'/%#"A&'EI$1I,"-'-*'s';H;^A_'*)'-4#'M5#,"'g,-#$'/A-'

M*"A#$"."%'-4#'F>$IA#'L*<'='3."#2'b*%,"'M*I"-&2'g#1-'i.$%.".,2''4-->?@@8,-#$<#>,<%*7@5,81$#%1@%I.0,"A#@A8,@0$#0%0.1@I>5*,0@F>$IA#BL*a

B=B3."#BY.",5B[#-#$+.",-.*"BH==C==B1.%"#0<>0)<'F##'#<%<'><'U<''

"%+ ''E,I5'D#0,$02'L#8'Y#,$1'!E/'F+*%'6I5#'g.55'M*1-'U<C'3.55.*"'j*:12'jI5&'=W2'GH==2'4-->?@@888<I1"#81<A*+@"#81@8,14."%-*"a84.1>#$1@

,$-.A5#1@GH==@HU@=W@"#8a)#,$1a#>,a1+*%a$I5#a8.55aA*1-aUCa+.55.*"aO*:1a"#8a)#,$1a#>,a1+*%a$I5#a8.55aA*1-aUCa+.55.*"aO*:1<

"&+ ''DI1."#11'6*I"0-,:5#2'/%%$#11.7#'!+.11.*"1'6#%I5,-.*"1'g.55'M,1-'XS'E#$A#"-'*)'Z<F<'M*I"-.#1'8.-4'*c*"#'+*".-*$1'."-*'o"*"a,--,."+#"-p2'4-->?@@

:I1."#11$*I"0-,:5#<*$%@I>5*,01@1-I0.#1a$#>*$-1@0*8"5*,01@GH==BHUB=SBL,-.*",5B/+:.#"-B/.$BnI,5.-&BF-,"0,$0B)*$BNc*"#<>0)<

"'+ ''E,-$.AJ'6#.12'!E/'1#-1'8,-#$'1-,"0,$01'."':.0'-*'AI$:'+*I"-,."a-*>'+."."%'>*55I-.*"2'!T!'L#81'E32'/>$.5'=2'GH=H<

"(+ ''/"",'E,5+#$'T'6*:."'D$,7#"0#$2'K,1'A*+>,"&2'5I"%',11*A.,-.*"'-#,+'I>2'ENb(9(MN2'[#A<'=;2'GH==2'4-->?@@888<>*5.-.A*<A*+@"#81@

1-*$.#1@=G==@UH;UH<4-+5<'

")+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A1?'M*,5'M*"1I+>-.*"2'4-->?@@-*"-*<#.,<0*#<%*7@A),>>1@.>0:>$*O#A-@(![("0#PC<

A)+Q-.0R=T>.0R=T,.0RG<'
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?>/M\L>\MQ]3QO6
\*4'61*,23*,A.-2*&,B2'2*1,3'1,23*,8$%)&N1,)'%/*12,
4$'),%*1*%9*1+,23*%*,-1,-.2*%*12,-.,4%*'2-./,)-I6-&,
#6*),#%$5,4$'),23%$6/3,4$')Y2$Y)-I6-&1,2*43.$)$/0;,
H$%)&8-&*,4$')Y2$Y)-I6-&1,7%$&642-$.,-1,*12-5'2*&,2$,
-.4%*'1*,S,7*%4*.2,7*%,0*'%,(*28**.,JL!O,'.&,JLMO+,
8-23,8$%)&8-&*,7%$&642-$.,2$2')-./,'%$6.&,!;Q,5-))-$.,
('%%*)1,7*%,&'0,-.,JLMO,V#%$5,JLL+LLL,('%%*)1,7*%,
&'0,-.,JL!LW;!,C3*,F.*%/0,<.#$%5'2-$.,"&5-.-12%'2-$.,
7%*&-421,23'2,8-23,',%-1*,-.,7*2%$)*65,7%-4*1+,23*,
A.-2*&,B2'2*1,4$6)&,7%$&64*,')5$12,JTL+LLL,('%%*)1,
',&'0,$#,4$')Y2$Y)-I6-&1,#6*),(0,JLMO;"

C3*%*,'%*,28$,5'-.,7%$4*11*1,61*&,2$,5':*,)-I6-&,
#6*),#%$5,4$')b,-.&-%*42,'.&,&-%*42,)-I6*#'42-$.;,
<.,-.&-%*42,)-I6*#'42-$.+,4$'),-1,/'1-#-*&,'.&,23*,

%*16)2'.2,/'1*1,'%*,%*4$5(-.*&,2$,5':*,)-I6-&,#6*);#,
C3-1,7%$4*11,-1,1-5-)'%,2$,23*,7%$4*11,61*&,2$,4%*'2*,
#6*),#%$5,(-$5'11,/'1-#-4'2-$.;,<.,&-%*42,)-I6*#'42-$.+,
4$'),-1,3*'2*&,2$,3-/3,2*57*%'26%*1,'2,3-/3,7%*116%*,
-.,$%&*%,2$,)-I6*#0,-2;$,^-%*42,)-I6*#'42-$.,-1,5$%*,
*##-4-*.2,23'.,-.&-%*42,)-I6*#'42-$.,'2,4%*'2-./,)-I6-&,
#6*)+,(62,-2,%*I6-%*1,'&&-2-$.'),%*#-.-./,2$,5':*,#6*),$#,
'.,'44*72'()*,I6')-20;%

<1,4$'),)-I6*#'42-$.,*4$.$5-4')c,<2,&*7*.&1,$.,23*,
7%-4*,$#,)-I6-&,#6*)1,4$57'%*&,2$,4$'),-.762,4$121+,
'.&,$.)0,23*,5'%:*2,4'.,7%$7*%)0,5':*,23$1*,
4$57'%-1$.1;,C3*,D3-.*1*+,3$8*9*%+,4)'-5,23'2,23*0,
'%*,5':-./,)'%/*,7%$#-21,#%$5,23*-%,#-%12,4$55*%4-')Y
14')*,4$')Y2$Y)-I6-&1,7%$@*42;&

!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'NI-5**J'GH==22NA-*:#$'GH==2'4-->?@@888<#.,<%*7@*.,)@,#*@-,:5#:$*81#$@q$#5#,1#

R(!NGH==T1I:O#A-RHa(!NGH==T-,:5#R;Ha(!NGH==T$#%.*"RHaHTA,1#1R6#)#$#"A#aHSH;,B=VCH'''

"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'NI-5**J'GH=G2'g.-4'E$*O#A-.*"1'-*'GHCS2'j,"I,$&'GH=G2'4-->?@@888<#.,<%*7@)*$#A,1-1@

,#*@#$@>0)@-:5,==<>0)<

#+ ''L,-.*",5'!"#$%&'9#A4"*5*%&'b,:*$,-*$&2'[.$#A-'M*,5'b.kI#),A-.*"'N7#$7.#82'><'X2'4-->?@@888<"#-5<0*#<%*7@-#A4"*5*%.#1@4&0$*%#"BA5#,"B
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30&%'2*,%*1$6%4*1,2$,1677)0,.'26%'),/'1,'2,46%%*.2,
4$.16572-$.,)*9*)1,#$%,(*28**.,MOL,'.&,M+OLL,
0*'%1;#$,C3*,A;B;,]*$)$/-4'),B6%9*0,*12-5'2*1,
23'2,23*,A.-2*&,B2'2*1,3'1,'($62,MJL+LLL,C4#,$#,
5*23'.*,30&%'2*,%*1$6%4*1;#%,C$,762,23'2,.65(*%,
-.,7*%17*42-9*+,-.,JL!L,23*,*.2-%*,8$%)&,4$.165*&,

M+!PS,C4#,$#,.'26%'),/'1;#&,<.,$23*%,8$%&1+,23*%*,'%*,
*.$6/3,5*23'.*,30&%'2*,%*1$6%4*1,-.,23*,A.-2*&,
B2'2*1,')$.*,2$,5**2,23*,8$%)&N1,46%%*.2,.'26%'),/'1,
&*5'.&,#$%,!LL,0*'%1;

C3*,")'1:'.,a$%23,B)$7*,-1,*12-5'2*&,2$,3$)&,TO;R,
C4#,$#,2*43.-4'))0,%*4$9*%'()*,5*23'.*,30&%'2*1;#',<#,
23*1*,8*%*,4$6.2*&,'1,7%$9*.,.'26%'),/'1,%*1*%9*1+,
-2,8$6)&,4'61*,A;B;,7%$9*.,.'26%'),/'1,%*1*%9*1,2$,
-.4%*'1*,(0,M!,7*%4*.2;,

C3*,*12-5'2*1,$#,%*4$9*%'()*,5*23'.*,30&%'2*1,8-)),
4*%2'-.)0,-.4%*'1*,'1,#6%23*%,%*1*'%43,-1,4$.&642*&,
'.&,*E2%'42-$.,2*43.$)$/0,-1,-57%$9*&;,"1,*.*%/0,
*E7*%2,g'4)'9,B5-),*E7)'-.1b

a**&)*11,2$,1'0+,23*,8$%)&N1,.'26%'),/'1,,
-.&612%0,8$6)&,(*,%'&-4'))0,2%'.1#$%5*&,*9*.,-#,,
8*,8*%*,2$,%*4$9*%,@612,',9*%0,15')),13'%*,$#,')),
$#,23*,30&%'2*1,-.,13'))$8,1*&-5*.21;,C'77-./,@612,
!n,$#,23*,%*1$6%4*,8$6)&,0-*)&,5$%*,5*23'.*,
23'.,-1,46%%*.2)0,12$%*&,-.,23*,:.$8.,%*1*%9*1,,
$#,.'26%'),/'1;#(

C3$6/3,23*%*,-1,12-)),5643,2$,)*'%.,'($62,,
5*23'.*,30&%'2*1+,23*0,$##*%,'.,-.4%*&-()*,#626%*,
*.*%/0,7$2*.2-');

!+ ''F##'("1-.-I-#')*$'!"#$%&'6#1#,$A42'L*$-4'/+#$.A,"'!"#$%&'("7#"-*$&2'4-->?@@#"#$%&)*$,+#$.A,<*$%@."7#"-*$&@2'[#A<'GH==<'F##',51*''!"#$%&'

(")*$+,-.*"' /0+.".1-$,-.*"2' /11I+>-.*"1' -*' -4#' /""I,5' !"#$%&' NI-5**J' GH==2' />$.5' GH==2' 4-->?@@888<#.,<%*7@*.,)@,#*@,11I+>-.*"@>0)@

*.5B%,1B-:51<>0)<'

"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'=<C?'E$.+,$&'!"#$%&'M*"1I+>-.*"':&'F*I$A#'^nI,0$.55.*"'

D-I_2'><'U2'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#A=BU<>0)<

#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"?'9*-,5'^/55'F#A-*$1_'^FI+'*)'

9,:5#1'U<G:',"0'U<GA`'3.55.*"'m.5*8,--4*I$1_2'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#AUBS<>0)`'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'

!"#$%&' m.01\' E,%#a' L,-I$,5' K,1]/' Y*11.5' YI#52' 4-->?@@888<#.,<0*#<%*7@J.01@#"#$%&),A-1@1*I$A#1@"*"a$#"#8,:5#@",-I$,5%,1<

4-+5qgh/9(9(FZF![YN6<

$+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'!"#$%&'m.01\'E,%#a'L,-I$,5'K,1]/'Y*11.5'YI#52'4-->?@@-*"-*<#.,<0*#<%*7@J.01@#"#$%&<A)+Q>,%#R",-I$,5B

%,1B4*+#a:,1.A1q",-I$,5B%,1B#"7.$*"+#"-a:,1.A1<

%+ ''E,I5'M.A.*2'9#1-.+*"&':#)*$#'-4#'h*I1#'L,-I$,5'6#1*I$A#1'M*++.--##2'FI:A*++.--##'*"'!"#$%&',"0'3."#$,5'6#1*I$A#12'o(+>5#+#"-,-.*"'

*)'9.-5#'(((2'-4#'N.5',"0'K,1'E$*7.1.*"12'*)'-4#'!"#$%&'E*5.A&'/A-'*)'GHHS2p'/>$.5'=U2'GHHU2'4-->?@@888<.#A,aI1<A*+@0*8"5*,01@",-%,1@(!M/a

h*I1#L,-I$,56#1*I$A#1g$.--#"9#1-.*"&H;=UHU<>0)'A.-."%'ot4.%4'",-I$,5'%,1'>$.A#1'1."A#'&#,$'GHHH'4,7#'1.%".).A,"-5&'A*"-$.:I-#0'-*'-4#'

14I-0*8"'*)'+,"I),A-I$."%'>5,"-1'-4$*I%4*I-'-4#'A*I"-$&<p'

&+ ' ' ("1-.-I-#')*$'!"#$%&'6#1#,$A42'/+#$.A,?'/8,14'."'L,-I$,5'K,1],1'5*"%',1'h&0$,I5.A'Y$,A-I$."%' .1'/55*8#02'j,"<'GH2'GH=H2'4-->?@@888<

."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH=H@H=@GH@,+#$.A,a,8,14a."a",-I$,5a%,1e!GeXHeW;,1a5*"%a,1a4&0$,I5.Aa)$,A-I$."%a.1a,55*8#0@<'

'+ ' 'F##'DE2'F-,-.1-.A,5'6#7.#8'*)'g*$50'!"#$%&'GH==2'><'GG2'4-->?@@888<:><A*+@,11#-1@:>B."-#$"#-@%5*:,5:>@%5*:,5:>BIJB#"%5.14@$#>*$-1B

,"0B>I:5.A,-.*"1@1-,-.1-.A,5B#"#$%&B$#7.#8BGH==@F9/K(LK@5*A,5B,11#-1@>0)@1-,-.1-.A,5B$#7.#8B*)B8*$50B#"#$%&B)I55B$#>*$-BGH==<>0)<
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RR

(+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'Z<F<'L,-I$,5'K,1'6#1#$7#1'FI++,$&2'4-->?@@888<#.,<%*7@0",7@"%@"%B#"$B1I+B0AIBLZFB,<4-+<'

)+ ' ' !"#$%&' (")*$+,-.*"' /0+.".1-$,-.*"2' ("-#$",-.*",5' !"#$%&' F-,-.1-.A1?' L,-I$,5'K,1'6#1#$7#12' 4-->?@@-*"-*<#.,<0*#<%*7@A),>>1@.>0:>$*O#A-@

(![("0#PC<A)+Q-.0RCT>.0RCT,.0RV<

!*+ ''F##'("1-.-I-#')*$'!"#$%&'6#1#,$A42'L*$-4'/+#$.A,"'!"#$%&'("7#"-*$&2'Y*$-4A*+."%<'F##',51*''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/11I+>-.*"1'

-*'-4#'/""I,5'!"#$%&'NI-5**J'GH==2'/>$.5'GH==2'4-->?@@888<#.,<%*7@*.,)@,#*@,11I+>-.*"@>0)@*.5B%,1B-:51<>0)<

!!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'Z<F<'L,-I$,5'K,1'6#1#$7#1'FI++,$&2'4-->?@@888<#.,<%*7@0",7@"%@"%B#"$B1I+B0AIBLZFB,<4-+<'

!"+ ''(0<'

!#+ 'DI$#,I'*)'NA#,"'!"#$%&'3,",%#+#"-2'6#%I5,-.*"',"0'!")*$A#+#"-2'NI-#$'M*"-."#"-,5'F4#5)'N.5'T'K,1'/11#11+#"-'GHHV2'4-->?@@888<

:*#+$#<%*7@$#7,50.7@6#0L,-/11#11+#"-<4-+<

!$+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'94#'!))#A-1'*)'-4#'/5,1J,'N.5',"0'L,-I$,5'K,1'E$*7.1.*"1'*)'h<6<;',"0'F<=UVV'*"'Z<F<'!"#$%&'3,$J#-12'

4-->?@@888<#.,<0*#<%*7@*.,)@1#$7.A#$>-@,*"%@,"8$<4-+5<

!%+ ' ' ("1-.-I-#' )*$' !"#$%&' 6#1#,$A42' g4*' D#"#).-1' )$*+' Y#0#$,5' b#,1#' h*,$0."%' ^jI5&' =V2' GHHX_2' 4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<

*$%@GHHX@HU@=V@84*a:#"#).-1a)$*+a)#0#$,5a5#,1#a4*,$0."%@<

!&+ ''("1-.-I-#')*$'!"#$%&'6#1#,$A42'N:,+,'/0+.".1-$,-.*"'D$#,J1'^"*"_'b#,1."%'6#A*$012'E$#1#"-1','M5#,$',"0'E$#1#"-'[,"%#$'-*'Z<F<'!"#$%&'

F#AI$.-&2'4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GHHW@==@G;@,A-.*"1a1>#,Ja5*I0#$a-4,"a8*$01@<

!'+ ' ' ("1-.-I-#' )*$' !"#$%&' 6#1#,$A42' g4*' D#"#).-1' )$*+' Y#0#$,5' b#,1#' h*,$0."%' ^jI5&' =V2' GHHX_2' 4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<

*$%@GHHX@HU@=V@84*a:#"#).-1a)$*+a)#0#$,5a5#,1#a4*,$0."%@<

!(+ ''F##'K#"#'g4.-"#&'#-<',5<2'Z<F<'Y*11.5'YI#5'6#1*I$A#1?'9#$+."*5*%&2'6#>*$-."%2',"0'FI++,$&2'M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'><'Wd=H2'

4-->?@@#>8<1#",-#<%*7@>I:5.A@."0#P<A)+QYI1#/A-.*"RY.5#1<7.#8TY.5#F-*$#B.0RH;G=G#GGaA=:Ca;=)Ga:H:,aH0,S#,#,0WSG<

!)+ ' !"7.$*"+#"-,5' E$*-#A-.*"' /%#"A&2' Z"0#$%$*I"0' ("O#A-.*"' M*"-$*5' E$*%$,+2' h&0$,I5.A' Y$,A-I$."%2' 4-->?@@888<#>,<%*7@*%808HHH@I.A@

8#551B4&0$*)$,A<4-+5<

"*+ ' 'F##'DE2'F-,-.1-.A,5'6#7.#8'*)'g*$50'!"#$%&'GH==2'><'GG2'4-->?@@888<:><A*+@,11#-1@:>B."-#$"#-@%5*:,5:>@%5*:,5:>BIJB#"%5.14@$#>*$-1B

,"0B>I:5.A,-.*"1@1-,-.1-.A,5B#"#$%&B$#7.#8BGH==@F9/K(LK@5*A,5B,11#-1@>0)@1-,-.1-.A,5B$#7.#8B*)B8*$50B#"#$%&B)I55B$#>*$-BGH==<>0)<

"!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M*,5:#0'3#-4,"#'D,1.A12'4-->?@@888<#.,<0*#<%*7@#+#I@).","A#@1>-*>.A1@+,O*$1@A*,5:*P<4-+5<

""+ ' ' !"#$%&' (")*$+,-.*"' /0+.".1-$,-.*"2' M*,5:#0'3#-4,"#' E$*7#0' 6#1#$7#12' 4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@"%B#"$BA*,5:#0B1=B,<4-+' `'

!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'M*,5:#0'3#-4,"#'E$*0IA-.*"2'4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@"%B>$*0BA*,5:#0B1=B,<4-+'<

"#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'L,-I$,5'K,1'!P>5,."#0?'g4#$#'NI$'L,-I$,5'K,1'M*+#1'Y$*+2'4-->?@@-*"-*<#.,<0*#<%*7@#"#$%&#P>5,."#0@

."0#P<A)+Q>,%#R",-I$,5B%,1B84#$#<

"$+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'F4,5#'K,1'E$*7#0'6#1#$7#12'4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@"%B#"$B14,5#%,1B1=B,<4-+'<

"%+ '!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'F4,5#'K,1'E$*0IA-.*"2'4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@"%B>$*0B14,5#%,1B1=B,<4-+<

"&+ '!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'L,-I$,5'K,1]L,-I$,5'K,1'K$*11'g.-40$,8,51',"0'E$*0IA-.*"2'4-->?@@888<#.,<%*7@0",7@"%@"%B>$*0B

1I+B,B!EKHBYKgB++A)B,<4-+<

"'+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'L,-I$,5'K,1'L,7.%,-*$a/""I,5'Z<F<'9*-,5'L,-I$,5'K,1'M*"1I+>-.*"'^D.55.*"'MI:.A'Y##-_'^jI5&'GW2'GHHW_2'

4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@4.1-@"W=;HI1=/<4-+`'!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'L,-I$,5'K,1'L,7.%,-*$a'/""I,5'Z<F<'9*-,5'L,-I$,5'

K,1'M*"1I+>-.*"'^D.55.*"'MI:.A'Y##-_'^jI5&'GW2'GHHW_2'4-->?@@-*"-*<#.,<0*#<%*7@0",7@"%@4.1-@"W=;HI1=/<4-+<

"(+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'L,-I$,5'K,1'L,7.%,-*$aZ<F<'L,-I$,5'K,1'(+>*$-1':&'M*I"-$&'^jI5&'GW2'GHHW_2'4-->?@@-*"-*<#.,<0*#<%*7@

0",7@"%@"%B+*7#B.+>AB1=B+<4-+<

")+ ''[#>,$-+#"-'*)'!"#$%&2'94#'h.1-*$&'*)'L,-I$,5'K,12'4-->?@@)*11.5<#"#$%&<%*7@#0IA,-.*"@#"#$%&5#11*"1@%,1@%,1B4.1-*$&<4-+5<

#*+ ''F##'#<%<'9#0'F.AJ."%#$2'N$#%*"'bLK'-#$+.",5'>5,"1'$#7#$1#')$*+'.+>*$-."%'-*'#P>*$-."%'%,12'9h!'N6!KNL(/L2'jI5<'=V2'GH==2'4-->?@@888<

*$#%*"5.7#<A*+@:I1."#11@."0#P<11)@GH==@HU@*$#%*"B5"%B-#$+.",5B>5,"1B$#7#<4-+5<

#!+ ' ' j.+' !)1-,-4.*I' j$<2' L#8' j#$1#&' b,8+,J#$1' F#"0' M4$.1-.#' D,"' *"' h&0$,I5.A' Y$,A-I$."%2' jI"<' CH2' GH==2' 4-->?@@888<:5**+:#$%<A*+@

"#81@GH==aHVaCH@"#8aO#$1#&a5,8+,J#$1a1#"0aA4$.1-.#a:,"a*"a4&0$,I5.Aa)$,A-I$."%<4-+5<

#"+ ''Z<F<'K#*5*%.A,5'FI$7#&2'K,1'^3#-4,"#_'h&0$,-#1]/'L#8'Y$*"-.#$2'F#>-'=WWG2'4-->?@@+,$."#<I1%1<%*7@),A-a14##-1@%,1a4&0$,-#1@-.-5#<4-+5<

##+ ' ' g.55.,+' E#"-5,"02' o3#-4,"#' 4&0$,-#1?' !"#$%&\1' +*1-' 0,"%#$*I1' %,+#2p' Y*$:#1' 3,%,c."#2' F#>-<' G2' GHHX2' 4-->?@@888<)*$:#1<

A*+@GHHX@HX@GW@#"#$%&a+#-4,"#a4&0$,-#1a:.ca#"#$%&aAPB8>BHWHG%,14&0$,-#1<4-+5<

#$+ ''[#>,$-+#"-'*)'!"#$%&2'N,J'6.0%#'L,-.*",5'b,:*$,-*$&2'3#-4,"#'h&0$,-#12'4-->?@@888<*$"5<%*7@.")*@$#>*$-#$@"*=V@+#-4,"#<4-+<

#%+ ''Z<F<'K#*5*%.A,5'FI$7#&2'L,-I$,5'K,1'h&0$,-#1]i,1-'6#1*I$A#2'Z"A#$-,."'YI-I$#'^3,$A4'GHH=_2'4-->?@@>I:1<I1%1<%*7@)1@)1HG=aH=@)1HG=a

H=<>0)<

#&+ ' ' DE2' F-,-.1-.A,5' 6#7.#8' *)' !"#$%&' GH==2' ><' GC2' ' 4-->?@@888<:><A*+@,11#-1@:>B."-#$"#-@%5*:,5:>@%5*:,5:>BIJB#"%5.14@$#>*$-1B,"0B

>I:5.A,-.*"1@1-,-.1-.A,5B#"#$%&B$#7.#8BGH==@F9/K(LK@5*A,5B,11#-1@>0)@1-,-.1-.A,5B$#7.#8B*)B8*$50B#"#$%&B)I55B$#>*$-BGH==<>0)<

#'+ ''[#>,$-+#"-'*)'-4#'("-#$.*$2'L#81'6#5#,1#?'oK,1'h&0$,-#1'*"'/5,1J,\1'L*$-4'F5*>#'h*50'N"#'*)'L,-.*"\1'b,$%#1-'[#>*1.-1'*)'9#A4".A,55&'

6#A*7#$,:5#'L,-I$,5'K,1p'L*7<'=G2'GHHX2'4-->?@@888<0*.<%*7@,$A4.7#@"#81@HXBL#81B6#5#,1#1@===GHX<4-+5<

#(+ ''i,A5,7'F+.52'!L!6Kf'/9'9h!'M6NFF6N/[F?'KbND/b'E!6FE!M9(i!F'/L['ZLM!69/(L9(!F'><'GGHdGG='^GHHS_<
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RO

K, C3*,A.-2*&,B2'2*1,-1,23*,8$%)&N1,)'%/*12,7%$&64*%,
$#,.64)*'%,7$8*%;

K, C$&'0,23*%*,'%*,!LR,.64)*'%,%*'42$%1,-.,23*,
A.-2*&,B2'2*1,'.&,4$.12%642-$.,(*/'.,#$%,')),$#,
23*1*,%*'42$%1,7%-$%,2$,!SQR;

K, \*4'61*,$#,%*/6)'2$%0,36%&)*1+,-2,4$121,JLLjJOL,
7*%4*.2,5$%*,2$,(6-)&,',.64)*'%,7$8*%,7)'.2,-.,
23*,A.-2*&,B2'2*1,23'.,-.,D3-.';,,,

K, a64)*'%,7$8*%,7%$9-&*1,!S,7*%4*.2,$#,23*,
*)*42%-4-20,-.,23*,A.-2*&,B2'2*1;

C3*,A.-2*&,B2'2*1,8'1,23*,8$%)&N1,#-%12+,'.&,%*5'-.1,
23*,8$%)&N1,)'%/*12+,7%$&64*%,$#,.64)*'%,7$8*%;,
C$&'0,.64)*'%,*)*42%-4,7$8*%,7%$9-&*1,!S,7*%4*.2,
$#,23*,.'2-$.N1,*)*42%-4-20;!,")23$6/3,23*,A.-2*&,
B2'2*1,7%$&64*1,5$%*,.64)*'%,7$8*%,23'.,'.0,
$23*%,4$6.2%0+,$23*%,4$6.2%-*1,/*.*%'2*,',)'%/*%,
7*%4*.2'/*,$#,23*-%,*)*42%-4-20,#%$5,.64)*'%,7$8*%;,
G%'.4*+,#$%,*E'57)*+,/*.*%'2*1,.*'%)0,TL,7*%4*.2,$#,
-21,*)*42%-4-20,#%$5,.64)*'%,*.*%/0;"

C3*,#-%12,4$55*%4-'),7$8*%,/*.*%'2-$.,#%$5,',
.64)*'%,7)'.2,-.,23*,A.-2*&,B2'2*1,$446%%*&,-.,!SOQ+,
-.,B'.2',B61'.'+,D')-#$%.-';#,C3*,A.-2*&,B2'2*1,
.$8,3'1,!LR,.64)*'%,7$8*%,%*'42$%1+,)$4'2*&,-.,M!,
12'2*1;$,C3*,4$.12%642-$.,$#,.*8,7)'.21,3'1,(**.,
3')2*&+,3$8*9*%+,'1,23*,^*7'%25*.2,$#,F.*%/0,3'1,
.$2,$%&*%*&,',.*8,7)'.2,1-.4*,!SQT;%,C3*,)'12,.*8,

.64)*'%,%*'42$%,-.,23*,A;B;,8'1,(%$6/32,$.)-.*,,
-.,!SSP;&,\*28**.,!SQM,'.&,JL!L+,*)*42%-4-20,
/*.*%'2*&,#%$5,.64)*'%,7$8*%,%$1*,#%$5,'($62,
TL,(-))-$.,:-)$8'22,3$6%1,2$,5$%*,23'.,TLL,(-))-$.,
:-)$8'22,3$6%1;',

A%'.-65,-1,23*,5$12,4$55$.)0,61*&,#6*),-.,
.64)*'%,7$8*%,7)'.21;,<.,',.64)*'%,%*'42$%+,
16('2$5-4,7'%2-4)*1,4'))*&,.*62%$.1,12%-:*,'2$51,
$#,A%'.-65YJMO,VAYJMOW+(,(%*':-./,23*5,'7'%2;,C3-1,
17)-2+,:.$8.,'1,.64)*'%,#-11-$.+,%*)*'1*1,'.,-.4%*&-()*,
'5$6.2,$#,*.*%/0,-.,23*,#$%5,$#,3*'2,'.&,%'&-'2-$.;,
_.*,2$.,$#,.'26%'),6%'.-65,4'.,7%$&64*,'1,5643,
*)*42%-4-20,'1,(6%.-./,!P+LLL,2$.1,$#,4$'),$%,TL+LLL,
('%%*)1,$#,$-);),<.,',.64)*'%,7$8*%,7)'.2+,23-1,3*'2,
-1,61*&,2$,($-),8'2*%+,7%$&64*,12*'5+,'.&,26%.,23*,
26%(-.*1,23'2,/*.*%'2*,*)*42%-4-20;

@3?M'/N



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

RP

C3*,5'-.,$(12'4)*1,2$,.64)*'%,7$8*%,'%*,-21,%*)'2-9*)0,
3-/3,4$12+,&-17$1'),$#,23*,17*.2,.64)*'%,#6*)+,'.&,
'42-9-12,$77$1-2-$.,2$,23*,4$.12%642-$.,$#,.*8,7)'.21;,

a*8,.64)*'%,7$8*%,7)'.21,'%*,*E7*.1-9*;,C3*,F<",
*12-5'2*1,23'2,23*,4$12,$#,/*.*%'2-./,*)*42%-4-20,#%$5,
',.*8,.64)*'%,7)'.2,-.,JL!P,8-)),(*,!!;S,4*.21,7*%,
:-)$8'22,3$6%,V-.,JLLS,&$))'%1W+,TL,7*%4*.2,3-/3*%,
23'.,',.'26%'),/'1,4$5(-.*&,404)*,7)'.2+,'.&,JL,
7*%4*.2,3-/3*%,23'.,',4$.9*.2-$.'),4$'),7)'.2;!*,

C3*,A.-2*&,B2'2*1,3'1,')1$,7)'4*&,.65*%$61,
%*/6)'2$%0,$(12'4)*1,-.,23*,8'0,$#,.*8,.64)*'%,
7$8*%,7)'.21;,G$%,*E'57)*+,D3-.',4'.,(6-)&,',
H*12*%.Y&*1-/.*&,.64)*'%,%*'42$%,-.,RP,5$.231+,,
$%,)*11,23'.,R,0*'%1;,C3'2,-1,I6-2*,',#*'2,4$.1-&*%-./,
23'2,-2,2':*1,G%'.4*,')5$12,P,0*'%1,2$,(6-)&,',,
.*8,%*'42$%,'.&,-2,4$121,23*,D3-.*1*,RL,7*%4*.2,
)*11+,'%$6.&,XR,(-))-$.+,4$57'%*&,2$,')5$12,XQ,,
(-))-$.,#$%,G%'.4*;,

<.,23*,A.-2*&,B2'2*1+,*.9-%$.5*.2'),'.&,%*/6)'2$%0,
'77%$9')1,)*./23*.,23*,2-5*,#%$5,-.-2-'2-$.,$#,23*,
7%$@*42,6.2-),$7*%'2-$.1,(*/-.+,-.4%*'1-./,#-.'.4-./,
4$121,'.&,5':-./,4'7-2'),5$%*,&-##-46)2,2$,$(2'-.;,

C3*,F<",*12-5'2*1,23*,$9*%.-/32,4'7-2'),4$12,V23*,
*12-5'2*,$#,4'7-2'),4$121,-#,23*,7)'.2,4$6)&,(*,
4$.12%642*&,-.,$.*,&'0W!!,#$%,'.,'&9'.4*&,.64)*'%,
%*'42$%+,'2,XO+MMO,7*%,:-)$8'22;!",C3*,4$.12%642-$.,
4$121,$#,.64)*'%,6.-21,6.&*%/$-./,23*,7*%5-2,7%$4*11,
23'2,-.4)6&*,23*1*,$23*%,43'%/*1,V#-.'.4-./,'.&,
4$.2-./*.4-*1W,'%*,*12-5'2*&,'2,'%$6.&,XT+LLL,2$,
X!L+LLL,7*%,:-)$8'22;!#,C3-1,5*'.1,23'2,23*,#6))0Y
)$'&*&,4'7-2'),4$121,#$%,&$5*12-4,.64)*'%,7)'.21,
4$6)&,7$2*.2-'))0,(*,JLL,2$,JOL,7*%4*.2,5$%*,
*E7*.1-9*,23'.,',.*8,D3-.*1*,.64)*'%,7)'.2;

a64)*'%,7$8*%,&$*1,.$2,*5-2,/%**.3$61*,/'1*1+,
5':-./,.64)*'%,',9-'()*,')2*%.'2-9*,2$,4$'),$%,.'26%'),
/'1,#$%,*)*42%-4-20,/*.*%'2-$.,-.,23*,9-*8,$#,1$5*,
/$9*%.5*.21;,>'.0,*.9-%$.5*.2')-121+,3$8*9*%+,
3'9*,9-/$%$61)0,$77$1*&,.64)*'%,7$8*%,(*4'61*,
$#,4$.4*%.1,'($62,.64)*'%,%*'42$%,1'#*20,'.&,23*,
12$%'/*,$#,61*&,.64)*'%,#6*)+,2361,4%*'2-./,'.$23*%,
-57*&-5*.2,2$,.*8,.64)*'%,7)'.2,4$.12%642-$.,
-.,'&&-2-$.,2$,4$12;,C3-%2**.,7%$@*421,2$,*E7'.&,
23*,/*.*%'2-$.,$#,*)*42%-4-20,'2,')%*'&0,*E-12-./,
.64)*'%,7)'.21,'%*,#'4-./,*-23*%,7%$)$./*&,&*)'01,$%,
-.&*2*%5-.'2*,4$57)*2-$.,&'2*1,$8-./,2$,$77$1-2-$.,
#%$5,*.9-%$.5*.2'),'42-9-12,/%$671;!$

a64)*'%,7$8*%,7)'.21,3'9*,'.,-57%*11-9*,1'#*20,
%*4$%&+,(62,23*-%,1'#*20,%*4$%&,-1,.$2,7*%#*42;,<.,23*,
A.-2*&,B2'2*1+,23*,8$%12,.64)*'%,'44-&*.2,$446%%*&,
'2,23*,C3%**,>-)*,<1)'.&,.64)*'%,7$8*%,7)'.2,-.,!SQS;,

"2,C3%**,>-)*,<1)'.&+,365'.,'.&,5*43'.-4'),#'-)6%*1,
)*&,2$,',4$%*,5*)2&$8.,-.,$.*,$#,23*,%*'42$%1;,C3-1,
)*&,2$,',%*)*'1*,$#,%'&-$'42-9*,/'1,'.&,%'&-$'42-9*,
8'2*%,'1,23*,%*'42$%,8'1,(%$6/32,6.&*%,4$.2%$);,F9*.,
23$6/3,23-1,8'1,23*,8$%12,.64)*'%,'44-&*.2,-.,23*,
A.-2*&,B2'2*1+,.$,&*'231,$446%%*&,'.&,.$,'&9*%1*,
*##*421,#%$5,23*,%'&-'2-$.,%*)*'1*,4$6)&,(*,#$6.&,$.,
365'.+,'.-5')1+,$%,7)'.2,)-#*,-.,23*,'%*';!%,

C3*,)'%/*12,.64)*'%,'44-&*.2,8'1,23*,D3*%.$(0),
&-1'12*%,-.,23*,B$9-*2,A.-$.,-.,!STP;,"2,D3*%.$(0)+,
',12%$./,*E7)$1-$.,4'61*&,23*,%*'42$%,9*11*),2$,
%6726%*,'))$8-./,23*,5*)2-./,%*'42$%,4$%*,2$,17*8,
)'%/*,'5$6.21,$#,%'&-$'42-9*,5'2*%-')1,&-%*42)0,-.2$,

23*,'25$173*%*,#$%,2*.,&'01;,,

C3*,H$%)&,d*')23,_%/'.-f'2-$.,*12-5'2*1,23'2,'1,
$#,JLLO+,23*,$##-4-'),&*'23,2$)),#%$5,23*,D3*%.$(0),
&-1'12*%,-1,)*11,23'.,OL,7*$7)*;!&,F9*.26'))0+,',2$2'),
$#,R+LLL,%'&-'2-$.Y%*)'2*&,&*'231,$#,*5*%/*.40,
8$%:*%1,'.&,%*1-&*.21,#%$5,23*,'%*',5'0,(*,)-.:*&,
2$,23*,'44-&*.2;!'

A.)-:*,.64)*'%,%*'42$%1,-.,23*,A.-2*&,B2'2*1,'.&,
$23*%,-.&612%-')-f*&,4$6.2%-*1+,23*,D3*%.$(0),%*'42$%,
&-&,.$2,3'9*,',12%$./,4$.2'-.5*.2,(6-)&-./,'%$6.&,
23*,%*'42$%,9*11*);,C3-1,&*1-/.,#)'8,'))$8*&,',)'%/*,
'5$6.2,$#,%'&-'2-$.,2$,*14'7*,4$.2'-.5*.2,83*.,23*,
*E7)$1-$.,$446%%*&;,

<.,JL!!+,7%$()*51,'2,23*,G6:613-5',^'--43-,.64)*'%,
7)'.2,-.,k'7'.,8*%*,4'61*&,(0,',36/*,*'%23I6':*,
'.&,16(1*I6*.2,)'%/*,216.'5-;,C3*,S;L,*'%23I6':*,

@;%:)"*&?4"::)(+)#&$(&.4)&3($.)5&6.".)#

@;%:)"*&/%%$5)(.#



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

RQ

23'2,3-2,23*,7)'.2,8'1,23*,)'%/*12,:.$8.,*'%23I6':*,
2$,3-2,k'7'.,'.&,8'1,$.*,$#,23*,#-9*,)'%/*12,
*'%23I6':*1,1-.4*,!SLL;!(,"#2*%,23*,*'%23I6':*+,',
216.'5-,$#,RO,#**2,3-2,23*,7)'.2;,\*4'61*,23*,7)'.2,
8'1,&*1-/.*&,2$,8-2312'.&,'.,!TY#$$2,216.'5-+,-2,
8'1,$9*%83*)5*&,'.&,4%-2-4'),4$$)-./,*I6-75*.2,
8'1,#)$$&*&;!),C3*,*'%23I6':*,'.&,216.'5-,&-1'()*&,
23*,4$$)-./,76571+,'1,8*)),'1,23*,*5*%/*.40,
('4:671,#$%,23*,%*'42$%1;,C3-1,)*&,2$,',7'%2-'),
5*)2&$8.,-.,23%**,$#,23*,%*'42$%1;,

C3*,G6:613-5',%*'42$%1,'%*,($-)-./,8'2*%,%*'42$%1;,
C3-1,207*,$#,%*'42$%,%*I6-%*1,'42-9*,4$$)-./,'#2*%,
',1362&$8.;,"2,G6:613-5',23*,&'5'/*,#%$5,23*,
*'%23I6':*,'.&,216.'5-,:.$4:*&,$62,23*,76571,
23'2,4$$),23*,%*'42$%,4$%*,'.&,7$11-()0,&'5'/*&,23*,
7%-5'%0,4$.2'-.5*.2,9*11*);,

C3*,&'5'/*,2$,23*,7)'.2,)*&,2$,',%*)*'1*,$#,
%'&-$'42-9*,5'2*%-'),#%$5,23*,7)'.2+,(62,6.)-:*,
D3*%.$(0)+,.$,$.*,&-*&,'2,G6:613-5','1,',%*16)2,
$#,23*,%'&-'2-$.;,C$,&'2*+,28$,7*$7)*,3'9*,16##*%*&,
216.'5-,%*)'2*&,&*'231,'2,G6:613-5';"*

C3*,k'7'.*1*,'623$%-2-*1,*12'()-13*&,',JL,:-)$5*2*%,
*E4)61-$.,f$.*,'%$6.&,23*,(*)*'/6*%*&,7)'.2,
(*4'61*,%'&-'2-$.,3'&,17%*'&;,\62,'2,23-1,7$-.2+,-2,-1,
2$$,*'%)0,2$,:.$8,83'2,23*,)$./Y2*%5,3*')23,*##*421,
8-)),(*,$.,23*,7*$7)*,'%$6.&,23*,7)'.2;

d$8,)-:*)0,-1,',G6:613-5'Y)-:*,'44-&*.2,-.,23*,,
A.-2*&,B2'2*1c,C3*,A.-2*&,B2'2*1,3'1,MO,.64)*'%,
%*'42$%1,$#,23*,1'5*,&*1-/.,'1,23$1*,'2,G6:613-5';"!,,
<2,-1,7$11-()*,2$,3'9*,',43'-.,$#,*9*.21+,1643,'1,,
36/*,*'%23I6':*+,#$))$8*&,(0,',216.'5-,23'2,
8-7*1,$62,4$$)-./,('4:671+,(62,1643,'.,*9*.2,-1,
*E4*72-$.'))0,6.)-:*)0;""

a*8*%,.64)*'%,7$8*%,7)'.21,'%*,1'#*%,23'.,($-)-./,
8'2*%,%*'42$%1,(*4'61*,.*8,7)'.21,&$,.$2,%*I6-%*,
'42-9*,4$$)-./,2$,:**7,23*,%*'42$%,4$%*,4$$),'#2*%,
1362&$8.;,\$-)-./,8'2*%,%*'42$%1,8*%*,&*1-/.*&,
5$%*,23'.,OL,0*'%1,'/$,'.&,.64)*'%,2*43.$)$/-*1,
3'9*,/%*'2)0,'&9'.4*&,1-.4*,23*.;,,,,,,

H3-)*,%*7%$4*11-./,$#,61*&,.64)*'%,#6*),$446%1,
-.,5$12,4$6.2%-*1+,-.,23*,A.-2*&,B2'2*1,-2,&$*1,
.$2;,`*7%$4*11-./,4$.1-121,$#,1*7'%'2-./,'.&,
4$.&-2-$.-./,23*,4$57$.*.21,$#,17*.2,.64)*'%,#6*),
#$%,%*404)-./;,H3*.,.64)*'%,#6*),)*'9*1,23*,%*'42$%+,
'77%$E-5'2*)0,SQ,7*%4*.2,$#,-2,4'.,(*,%*404)*&USP,
7*%4*.2,'1,6%'.-65,'.&,!,7*%4*.2,'1,7)62$.-65+,
)*'9-./,M,7*%4*.2,'1,.$.Y%*61'()*,8'12*,5'2*%-');"#,,
C361+,%*7%$4*11-./,'))$81,#$%,23*,4$.1*%9'2-$.,$#,
.'26%'),6%'.-65,%*1$6%4*1,'.&,%*&64*1,($23,23*,
9$)65*,'.&,2$E-4-20,$#,23*,#-.'),8'12*,5'2*%-')1;

C3*,A.-2*&,B2'2*1,3'&,',#*8,7%-9'2*,%*7%$4*11-./,
#'4-)-2-*1,-.,23*,!SPL1,'.&,!SQL1+,(62,23*0,8*%*,

2*%5-.'2*&,#$%,',.65(*%,$#,%*'1$.1U23*,4$12,
$#,%*/6)'2-$.,4$57)-'.4*+,*I6-75*.2,7%$()*51+,
2*43.-4'),#'-)6%*1+,'.&,4$.4*%.,'($62,.64)*'%,
7%$)-#*%'2-$.;,B-.4*,23*,!SQL1+,23*,#*&*%'),
/$9*%.5*.2,3'1,.$2,'))$8*&,.64)*'%,%*7%$4*11-./;"$,,,

`'23*%,23'.,%*7%$4*11+,23*,A.-2*&,B2'2*1,$72*&,2$,
12$%*,23*,17*.2,.64)*'%,#6*),'2,',&-17$1'),1-2*+,8-23,
23*,)'12,'22*572,(*-./,e644',>$6.2'-.,-.,a*9'&';,
C3*,_('5','&5-.-12%'2-$.+,3$8*9*%+,3'1,8-23&%'8.,
23*,5'@$%-20,$#,#6.&-./,#$%,23'2,7%$@*42+,83-43,)*'9*1,
23*,A.-2*&,B2'2*1,-.,)-5($,%*/'%&-./,23*,2%*'25*.2,$#,
17*.2,.64)*'%,#6*);

N)U*2%)##$(+&20&6U)(.&@;%:)"*&-;):
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RT

!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"?'9*-,5'^/55'F#A-*$1_]FI+'

*)'9,:5#1'U<G:',"0'U<GA`'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#AUBS<>0)<

"+ ''F>#$*'L#812'Y$,"A#?'!"#$%&'E$*).5#2'jI"#'X2'GHHU2'4-->?@@888<1>#$*)*$I+<A*+@1.-#@,$-.A5#<,1>Q.0,$-.A5#RWXCWT-RY$,"A#eC/u!"#$%&u

>$*).5#<

#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'!"#$%&'9.+#5."#1?'LIA5#,$2'4-->?@@888<#.,<%*7@J.01@#"#$%&<A)+Q>,%#R-5B"IA5#,$<'

$+ ' ' !"#$%&' (")*$+,-.*"' /0+.".1-$,-.*"2' F-,-#' LIA5#,$' E$*).5#12' 4-->?@@888<#.,<0*#<%*7@A"#,)@"IA5#,$@1-,-#B>$*).5#1@"IAB1-,-#B1I+<4-+5`'

!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5'!"#$%&'6#7.#82'9,:5#'W<='a'LIA5#,$'K#"#$,-."%'Z".-12'=WSSaGHHX2'><'GUS2'4-->?@@888<#.,<0*#<

%*7@#+#I@,#$@>0)@,#$<>0)<

%+ ' ' !"#$%&' (")*$+,-.*"' /0+.".1-$,-.*"2' LIA5#,$' !P>5,."#0]Z1#' *)' LIA5#,$' E*8#$2' 4-->?@@-*"-*<#.,<0*#<%*7@#"#$%&#P>5,."#0@."0#P<

A)+Q>,%#R"IA5#,$BI1#<

&+ ''M*"%$#11.*",5'6#1#,$A4'F#$7.A#2'M6F'6#>*$-')*$'M*"%$#11`'LIA5#,$'E*8#$?'NI-5**J')*$'L#8'Z<F<'6#,A-*$12'E,%#'M6FaS2'3,$A4'W2'GHHU2'

4-->?@@888<),1<*$%@1%>@A$1@+.1A@6bCC;;G<>0)<

'+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"?'9*-,5'^/55'F#A-*$1_aaFI+'*)'

9,:5#1'U<G:',"0'U<GA2'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#AUBS<>0)<

(+ ''ZaGCS'.1'Z$,".I+'-4,-'4,1':##"'#"$.A4#0'-*'-4#'>*."-'-4,-'.-'A,"':#'I1#0'."',').11.*"'$#,A-*$<'Y#0#$,-.*"'*)'/+#$.A,"'FA.#"-.1-12'Z$,".I+'

E$*0IA-.*"2'4-->?@@888<),1<*$%@>$*%$,+1@11>@"IJ#1@)I#5A&A5#@A#"-$.)I%#1@ZB>$*0IA-.*"<4-+5<

)+ ''/$%*""#'L,-.*",5'b,:*$,-*$&2'Z$,".I+'nI.AJ'Y,A-12'4-->?@@8#:<#,0<,"5<%*7@I$,".I+@%I.0#@),A-1@<

!*+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'GH=V'b#7#5.c#0'M*1-'*)'L#8'K#"#$,-.*"'6#1*I$A#1')$*+'-4#'/""I,5'!"#$%&'NI-5**J'GH==2'4-->?@@888<

#.,<0*#<%*7@*.,)@,#*@#5#A-$.A.-&B%#"#$,-.*"<4-+5'<

!!+ ' ' 94#1#' A*1-1' #PA5I0#' A*"-."%#"A.#1<' 94#' /+#$.A,"' /11*A.,-.*"' *)' M*1-' !"%."##$1' 0#)."#1' ,' A*"-."%#"A&' ,55*8,"A#' ,1' -4#' o1>#A.).A'

>$*7.1.*"')*$'I")*$#1##,:5#'#5#+#"-1'*)'A*1-1'8.-4."','0#)."#0'>$*O#A-'1A*>#2'>,$-.AI5,$5&'.+>*$-,"-'84#$#'>$#7.*I1'#P>#$.#"A#'4,1'14*8"'

-4,-'I")*$#1##,:5#'#7#"-1'84.A4'8.55' ."A$#,1#'A*1-1',$#'5.J#5&'-*'*AAI$<p'F##')**-"*-#'G',-'-4.1'5."J')*$'!(/\1'0#).".-.*"'*)'o*7#$".%4-'A,>.-,5'

A*1-1<p''4-->?@@888<#.,<%*7@*.,)@:#AJB>5,"-A*1-1@."0#P<4-+5qG<

!"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'Z>0,-#0'M,>.-,5'M*1-'!1-.+,-#1')*$'!5#A-$.A.-&'K#"#$,-.*"'E5,"-12'L*7#+:#$'GH=H2'4-->?@@888<#.,<%*7@

*.,)@:#AJB>5,"-A*1-1@."0#P<4-+5'

!#+ ' ' 6*:#$-' E#5-.#$2' g4,-\1' -4#' E$.A#' *)' LIA5#,$' E*8#$Q' ^>$*:,:5&' 4.%4#$' -4,"' &*I' -4."J_2' 3,1-#$' 6#1*I$A#2' jI5&' =H2' GH=H2' 4-->?@@888<
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#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"?'9*-,5'̂ /55'F#A-*$1_]

FI+'*)'9,:5#1'U<G:',"0'U<GA`'4-->?@@#.,<%*7@-*-,5#"#$%&@0,-,@+*"-45&@>0)@1#AUBS<>0)<

$+ ''(0<'

%+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=Ga'9,:5#'=<C?'E$.+,$&'!"#$%&'M*"1I+>-.*"':&'F*I$A#2'><'U2'

4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#A=BU<>0)<

&+ ''i,A5,7'F+.52'!L!6Kf'/9'9h!'M6NFF6N/[F'><'GV;'^GHHC_<

'+ ''(0<'

(+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A12'4-->?@@888<#.,<%*7@A),>>1@.>0:>$*O#A-@.#0."0#PC<A)+Q-.0R=T

>.0R=T,.0RGTA.0R882T1&.0RGHHHT#&.0RGHHWTI".-R9F9

)+ 'i,A5,7'F+.52'!L!6Kf'/9'9h!'M6NFF6N/[F'><'GV;'^GHHC_<'

!*+ ''Z<F<'[#>,$-+#"-'*)'/%$.AI5-I$#2'3,O*$'Z1#1'*)'b,"0'."'-4#'Z".-#0'F-,-#12'GHHG2'3,&'GHHV2'4-->?@@888<#$1<I10,<%*7@EI:5.A,-.*"1@

!(D=;@<'

!!+ ' ' F##' M5.))*$0' m$,I112' !-4,"*52' jI1-' 6#A#"-5&' ,' F,7.*$2' (1' F-$I%%5."%2' L<f<' 9(3!F2' Y#:<' ==2' GHHW2' ><' /=2' 4-->?@@888<"&-.+#1<

A*+@GHHW@HG@=G@:I1."#11@=G#-4,"*5<4-+5<

!"+ ''M*"%$#118*+,"'L,"A&'E#5*1.2'E#5*1.?'!"#$%&'D.55'g.55'D#'lF4*-'h#,$0'l6*I"0'-4#'g*$50\')*$'!"#$%&'("0#>#"0#"A#')*$'/+#$.A,2'

[#A<'V2'GHHU2'4-->?@@>#5*1.<4*I1#<%*7@"#81@>$#11a$#5#,1#1@GHHU@=G@$#5#,1#1a[#AHUa!"#$%&D.55<14-+5<'

!#+ ''!"#$%&'("0#>#"0#"A#',"0'F#AI$.-&'/A-'*)'GHHU2'EI:<'b<'L*<'==Ha=;H'^GHHU_2'4-->?@@)$8#:%,-#<,AA#11<%>*<%*7@A%.a:."@%#-0*A<

A%.Q0:",+#R==HBA*"%B>I:5.AB5,81T0*A.0R)?>I:5=;H<==H<>0)<'

!$+ ' ' j*1#>4' Y,$%.*"#' #-' ,5<2' b,"0' M5#,$."%' ,"0' -4#' D.*)I#5' M,$:*"' [#:-2' C=W' FM(!LM!' =GCS' ^GHHX_2' ,7,.5,:5#' ,-' 4-->?@@888<

1A.#"A#+,%<*$%@A%.@A*"-#"-@,:1-$,A-@==SGU;U<''

!%+ ''/5#P'Y,$$#55'T'3.A4,#5'N\h,$#2'K$##"4*I1#'%,1'^KhK_'#+.11.*"1')$*+'."0.$#A-'5,"0'I1#'A4,"%#'^bZM_2'!"#$%&'T'6#1*I$A#1'K$*I>'

Z".7#$1.-&'*)'M,5.)*$".,'D#$J5#&2'j,"<'=G2'GHHX2'4-->?@@888<,$:<A,<%*7@)I#51@5A)1@H==VHXIA:B5IA<>0)<'

!&+ ' ' j,1*"'h.55' #-' ,5<2'M5.+,-#' A4,"%#',"0'4#,5-4' A*1-1' *)' ,.$' #+.11.*"1' )$*+':.*)I#51' ,"0'%,1*5."#2' =HV'E6NM!![(LKF'NY'9h!'

L/9(NL/b'/M/[!3f'NY'FM(!LM!F'GHUU'^GHHW_',7,.5,:5#',-'4-->?@@888<>",1<*$%@A*"-#"-@=HV@V@GHUU<)I55<>0)u4-+5<

!'+ ''M*"%$#11.*",5'DI0%#-'N)).A#2'Z1."%'D.*)I#5'9,P'M$#0.-1'-*'/A4.#7#'!"#$%&',"0'!"7.$*"+#"-,5'E*5.A&'K*,512'jI5&'GH=H2'4-->?@@888<

A:*<%*7@)->0*A1@==;PP@0*A==;UU@==;UUBFI++,$&<>0)<

!(+ ''9*+'[*%%#--'T'M4,$5#1'/::*--2'Z<F<'#-4,"*5'>$*0IA-.*"'-*'$.1#',1'!E/'1#-1'14,$#2'6#I-#$12'L*7<'GW2'GH=H2'4-->?@@888<$#I-#$1<

A*+@,$-.A5#@.0ZF96!V/FV=bGH=H==GW<

!)+ ''[.,"#'Y."#'3,$*"2'3IA4a-*I-#0'A#55I5*1.A'#-4,"*5'.1'5,-#'."'+,J."%'+,"0,-#0',>>#,$,"A#2'Mb(3/9!g(6!2'j,"<'==2'GH==2'4-->?@@

888<##"#81<"#-@A5.+,-#8.$#@GH==@H=@==@,$A4.7#@=<'

"*+ ''F##'NA-<'=S2'GH=='5#--#$':&'!(/'/A-."%'/0+.".1-$,-*$'h*8,$0'K$I#"1>#A4-'-*'!E/'/0+.".1-$,-*$'b.1,'j,AJ1*"<''

"!+ ' ' E.#$$#'D#$-$,"02' F,&'K**0:&#' -*'Z<F<' !-4,"*5' 9,P'D$#,J1' ,"0' 9,$.))12' (L9\b'DZF(L!FF'9(3!F2'[#A<' CH2' GH==2' 4-->?@@888<

.:-.+#1<A*+@,$-.A5#1@GU;X==@GH===GCH@#-4,"*5a-,Pa-,$.))aA*$"a1I%,$A,"#a:$,c.5<4-+<'

""+ ''M*"%$#11.*",5'DI0%#-'N)).A#2'Z1."%'D.*)I#5'9,P'M$#0.-1'-*'/A4.#7#'!"#$%&',"0'!"7.$*"+#"-,5'E*5.A&'K*,512'jI5&'GH=H2'4-->?@@888<

A:*<%*7@)->0*A1@==;PP@0*A==;UU@==;UUBFI++,$&<>0)<

"#+ ''Z<F<'[#>,$-+#"-'*)'!"#$%&2'!"#$%&'!)).A.#"A&'T'6#"#8,:5#'!"#$%&2'!=H',"0'*-4#$'b*8ab#7#5'!-4,"*5'D5#"012'4-->?@@888<,)0A<

#"#$%&<%*7@,)0A@#-4,"*5@:5#"01B#=H<4-+5<

"$+ ''Z<F<'[#>,$-+#"-'*)'!"#$%&2'!"#$%&'!)).A.#"A&'T'6#"#8,:5#'!"#$%&2'N"$*,0'/Yi1'3,0#'/7,.5,:5#2'4-->?@@888<,)0A<#"#$%&<%*7@

,)0A@0,-,@0*A1@,)71B,7,.5,:5#<P51<

"%+ ' ' Z<F<' [#>,$-+#"-' *)' 9$,"1>*$-,-.*"2' 6#1#,$A4' ,"0' (""*7,-.7#' 9#A4"*5*%&' /0+.".1-$,-.*"2' DI$#,I' *)' 9$,"1>*$-,-.*"' F-,-.1-.A12'

L,-.*",5' 9$,"1>*$-,-.*"'F-,-.1-.A1a9,:5#'=a==?'LI+:#$'*)'Z<F<'/.$A$,)-2'i#4.A5#12'i#11#512' ,"0'N-4#$'M*"7#&,"A#12'4-->?@@888<

:-1<%*7@>I:5.A,-.*"1@",-.*",5B-$,"1>*$-,-.*"B1-,-.1-.A1@4-+5@-,:5#BH=B==<4-+5`' !"#$%&' (")*$+,-.*"'/0+.".1-$,-.*"2'/""I,5' !"#$%&'

6#7.#8'GHHWa'9,:5#'=H<S?'!1-.+,-#0'LI+:#$'*)'/5-#$",-.7#aYI#5#0'i#4.A5#1'."'Z1#',"0'YI#5'M*"1I+>-.*"2'=WWGaGHHU2'4-->?@@888<

#.,<0*#<%*7@#+#I@,#$@>0)@>,%#1@1#A=HB=S<>0)<

"&+ ''/5-#$",-.7#'YI#51',"0'/07,"A#'i#4.A5#1'[,-,'M#"-#$2'/5-#$",-.7#'YI#5."%'F-,-.*"'9*-,5'M*I"-1':&'F-,-#',"0'YI#5'9&>#2'3,$A4'G2'

GH=H2'4-->?@@888<,)0A<#"#$%&<%*7@,)0A@)I#51@1-,-.*"1BA*I"-1<4-+5<

"'+ 'K$,"-'Y#$$#--2'D.*)I#51'lA$.+#',%,."1-'4I+,".-&2\'DDM'L!gF2'NA-<'GU2'GHHU2'4-->?@@"#81<::A<A*<IJ@G@4.@,+#$.A,1@UHVSHV=<1-+<

"(+ ' ' 9*+' E&5#2' f*I' M,"\-' 3,J#' 94.1' F-I))' Z>2' j,"<' G=2' GH==2' 4-->?@@888<."1-.-I-#)*$#"#$%&$#1#,$A4<*$%@GH==@H=@G=@&*Ia

A,"e!GeXHeWW-a+,J#a-4.1a1-I))aI>@<

")+ ''[,"'M4,>+,"2'K#*$%.,"1'*"'-4#'4**J')*$'),.5#0'#-4,"*5'),A.5.-&2'/9b/L9/'jNZ6L/b'MNLF9(9Z9(NL2'j,"<'S2'GH==2'4-->?@@888<

,OA<A*+@"#81@%#*$%.,a>*5.-.A1a#5#A-.*"1@%#*$%.,"1a*"a-4#a4**Ja=GWHHWW<4-+5<



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

OM

!+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'("-#$",-.*",5'!"#$%&'F-,-.1-.A12'4-->?@@888<#.,<%*7@A),>>1@.>0:>$*O#A-@.#0."0#PC<A)+Q-.0RGT>.0RCCT,

.0R=GTA.0R$#%.*"1T1&.0RGHHST#&.0RGHHWTI".-RDmgh

"+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'=<C?'E$.+,$&'!"#$%&'M*"1I+>-.*"':&'F*I$A#'^nI,0$.55.*"'

D-I_2'><'U2'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#A=BU<>0)<

#+ ''!"#$%&'(")*$+,-.*"'/0+.".1-$,-.*"2'3*"-45&'!"#$%&'6#7.#8'3,$A4'GH=G'a'9,:5#'U<G,'!5#A-$.A.-&'L#-'K#"#$,-.*"?'9*-,5'^/55'F#A-*$1_aaFI+'*)'

9,:5#1'U<G:',"0'U<GA2'4-->?@@888<#.,<0*#<%*7@#+#I@+#$@>0)@>,%#1@1#AUBS<>0)<

$+ ''(0<

%+ ' D#AJ&' D*4$#$2' /5,1J,' >I$1I."%' +,O*$' 0,+' >$*O#A-' *"' FI1.-",' 6.7#$2' /5,1J,' [,.5&' L#812' jI5<' GS2' GH==2' 4-->?@@888<,0"<

A*+@GH==@HU@GS@=WX;VCH@,5,1J,a>I$1I."%a+,O*$a0,+a>$*O#A-<4-+5`' DI$#,I' *)' 6#A5,+,-.*"2' 94#' h.1-*$&' *)' h&0$*>*8#$'

[#7#5*>+#"-'."'-4#'Z".-#0'F-,-#12'/I%<'=G2'GHHW2'888<I1:$<%*7@>*8#$@#0I@4.1-*$&<4-+5<

K, d0&%$*)*42%-4,7$8*%,7%$9-&*1,M;M,7*%4*.2,$#,2$2'),
A;B;,*.*%/0,7%$&642-$.;

K, d0&%$*)*42%-4,7$8*%,7%$&64*&,Q;S,7*%4*.2,,
$#,A;B;,*)*42%-4-20,-.,JL!!;

K, C3*,A.-2*&,B2'2*1,-1,23*,8$%)&N1,#$6%23,,
)'%/*12,30&%$*)*42%-4,7%$&64*%,(*3-.&,D3-.'+,
D'.'&'+,'.&,\%'f-);!,

1RON>'M'?LNQ?

d0&%$*)*42%-4,7$8*%,-1,23*,1*4$.&,5$12,1-/.-#-4'.2,
1$6%4*,$#,%*.*8'()*,*.*%/0,-.,23*,A.-2*&,B2'2*1+,
7%$9-&-./,M;M,7*%4*.2,$#,2$2'),*.*%/0,'.&,%$6/3)0,
MO,7*%4*.2,$#,')),%*.*8'()*,*.*%/0;",C3-1,*.*%/0,-1,
83$))0,&*&-4'2*&,2$,/*.*%'2-./,*)*42%-4-20+,7%$9-&-./,
Q;S,7*%4*.2,$#,A;B,*)*42%-4-20;#,d0&%$*)*42%-4-20,
/*.*%'2*1,$9*%,OL,7*%4*.2,5$%*,*)*42%-4-20,23'.,')),
23*,$23*%,%*.*8'()*,*.*%/0,1$6%4*1,4$5(-.*&;$

"2,#-%12,()613+,30&%$*)*42%-4,7$8*%,7)'.21,1**5,,
9*%0,'22%'42-9*;,d0&%$*)*42%-4,7$8*%,4'.,(*,61*&,,
2$,4$9*%,7*':,)$'&1,-.,*)*42%-4'),/%-&1+,6.)-:*,$23*%,
%*.*8'()*,*.*%/0+,4$')+,.64)*'%+,$%,4$5(-.*&,404)*,
.'26%'),/'1;,d0&%$*)*42%-4,7$8*%,7)'.21,&$,.$2,
4%*'2*,/%**.3$61*,/'1*1,'.&,'%*,*.9-%$.5*.2'))0,
#%-*.&)0;,")1$,30&%$*)*42%-4,&'51,1*%9*,56)2-7)*,
76%7$1*1b,#)$$&,4$.2%$)+,-%%-/'2-$.+,23*,7%$9-1-$.,,
$#,&%-.:-./,8'2*%+,'.&,%*4%*'2-$.;,?'12)0+,23*,12'2*1,

23'2,/*.*%'2*,',)'%/*,7*%4*.2'/*,$#,23*-%,*)*42%-4-20,
#%$5,30&%$*)*42%-4,7$8*%,3'9*,1$5*,$#,23*,)$8*12,
*)*42%-4-20,7%-4*1,-.,23*,4$6.2%0;,,

d0&%$*)*42%-4,&'51+,3$8*9*%+,3'9*,'.,*.9-%$.5*.2'),
-57'42;,C3*,%*1*%9$-%1,16(5*%/*,)'%/*,'%*'1+,
5-/%'2-./,#-13,3'9*,',&-##-46)2,2-5*,(07'11-./,23*,
&'51+,.'2-9*,#-13,7$76)'2-$.1,#%*I6*.2)0,12%6//)*,2$,
16%9-9*,-.,%*1*%9$-%1+,'.&,&*4'0-./,9*/*2'2-$.,-.,23*,
%*1*%9$-%1,%*)*'1*1,/%**.3$61*,/'1*1;,

d0&%$*)*42%-4,&*9*)$75*.2,3'1,')1$,(**.,)-5-2*&,
(*4'61*,30&%$*)*42%-4,7$8*%,7)'.21,5612,(*,)$4'2*&,
$.,16-2'()*,8'2*%8'01+,'.&,5'.0,)$4'2-$.1,3'9*,
')%*'&0,(**.,61*&;,C3*,")'1:',F.*%/0,"623$%-20+,
3$8*9*%+,-1,46%%*.2)0,8$%:-./,$.,23*,#-%12,)'%/*,&'5,
2$,(*,(6-)2,-.,23*,A.-2*&,B2'2*1,1-.4*,!SQS;%,C3*,&'5,
-1,46%%*.2)0,143*&6)*&,2$,(*,4$57)*2*&,-.,JLJO;



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

OR

K, H-.&,7$8*%,7%$9-&*1,!;J,7*%4*.2,$#,$6%,,
2$2'),*.*%/0;

K, H-.&,7$8*%,7%$&64*1,J;S,7*%4*.2,$#,,
$6%,*)*42%-4-20;

K, C3*,A.-2*&,B2'2*1,3'1,23*,1*4$.&,)'%/*12,,
8-.&,4'7'4-20,-.,23*,8$%)&;,

K, H-.&,7%$&64*%1,%*4*-9*,XOP;JS,7*%,5*/'8'22,
3$6%,$#,*)*42%-4-20,7%$&64*&;

K, H-.&,-1,3-/3)0,&*7*.&*.2,$.,16(1-&-*1,#$%,,
.*8,4$.12%642-$.;,

7Q@O

^6%-./,23*,)'12,&*4'&*+,*.*%/0,7%$&642-$.,#%$5,8-.&,
3'1,&%'5'2-4'))0,-.4%*'1*&;,C$&'0+,8-.&,7%$&64*1,
'($62,!T,2-5*1,'1,5643,*)*42%-4-20,-.,23*,A.-2*&,
B2'2*1,'1,-2,&-&,!L,0*'%1,'/$;!,\62,*9*.,'#2*%,23-1,
&%'5'2-4,-.4%*'1*+,8-.&,7%$&64*1,$.)0,!;J,7*%4*.2,
$#,$6%,*.*%/0",'.&,J;S,7*%4*.2,$#,$6%,*)*42%-4-20;#



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

OO

<.,'.,*##$%2,2$,($$12,8-.&,/*.*%'2-$.,-.,23*,A.-2*&,
B2'2*1+,23*,#*&*%'),/$9*%.5*.2,7%$9-&*1,8-.&,*.*%/0,
7%$&64*%1,8-23,16(12'.2-'),2'E,16(1-&-*1;,")23$6/3,
#$11-),#6*)1,%*4*-9*,)'%/*%,2$2'),16(1-&-*1,23'.,8-.&,
7$8*%+,83*.,$.*,4$57'%*1,23*,16(1-&-*1,7*%,6.-2,
$#,*.*%/0,$62762+,8-.&,16(1-&-*1,&8'%#,23$1*,$#,
5$%*,4$.9*.2-$.'),%*1$6%4*1;,"44$%&-./,2$,F<"+,
2$2'),#*&*%'),16(1-&-*1,#$%,8-.&Y/*.*%'2*&,*)*42%-4-20,
#$%,#-14'),0*'%,JLLQ,8*%*,XJM;MQ,7*%,5*/'8'22,
3$6%+,4$57'%*&,2$,X!;OS,#$%,.64)*'%+,XL;PQ,#$%,
30&%$*)*42%-4,7$8*%+,XL;RR,#$%,4$.9*.2-$.'),4$')+,,
'.&,XL;JO,#$%,.'26%'),/'1,'.&,7*2%$)*65,)-I6-&1;(

<.,#-14'),0*'%,JL!L+,23*,16(1-&-*1,#$%,%*.*8'()*1,
8*%*,*9*.,3-/3*%;,G$%,1$)'%,7$8*%+,23*,16(1-&-*1,
2$2')*&,XQQO;PR,7*%,5*/'8'22,3$6%+,#$%,8-.&,,
XOP;JS+,#$%,.64)*'%,XM;!R+,#$%,30&%$*)*42%-4,7$8*%,
XL;TJ+,#$%,4$'),XL;PR+,'.&,#$%,.'26%'),/'1,'.&,
7*2%$)*65,)-I6-&1,XL;PR;)

H-.&,7$8*%,%*4*-9*1,',7%$&642-$.,2'E,4%*&-2,$#,J;!,
4*.21,7*%,:-)$8'22Y3$6%;!*,_%+,8-.&,7%$&64*%1,4'.,
$72,-.12*'&,#$%,23*,1*42-$.,!PLM,/%'.2,7%$/%'5;,C3-1,
7%$/%'5,7%$9-&*1,',/%'.2,#$%,ML,7*%4*.2,$#,23*,('1-1,
$#,23*,7%$7*%20;,C3-1,#*&*%'),16(1-&0,8'1,$%-/-.'))0,
1*2,2$,*E7-%*,-.,JL!L+,(62,)*/-1)'2-$.,&6%-./,23*,
)'5*,&64:,1*11-$.,$#,JL!L,*E2*.&*&,23*,7%$/%'5,
#$%,'.$23*%,0*'%;!!,\*4'61*,8-.&,*.*%/0,-1,5$%*,

*E7*.1-9*,23'.,#$11-),#6*),2*43.$)$/-*1+,4$57'.-*1,
%*)0,$.,23*1*,/$9*%.5*.2,16(1-&-*1,'.&,5'.&'2*1,,
2$,4$.12%642,23*-%,6.-21,'.&,2$,1*)),*)*42%-4-20,
/*.*%'2*&,#%$5,8-.&;,C3*1*,16(1-&-*1+,3$8*9*%+,
3'9*,:*72,8-.&,*.*%/0,7%-4*1,'%2-#-4-'))0,)$8*%,23'.,
23*-%,2%6*,4$121;!"

_##13$%*,8-.&,4$121,J;O,2-5*1,'1,5643,'1,$.13$%*,
8-.&+,(62,-1,(*-./,7%$5$2*&,(0,1$5*,7$)-2-4-'.1,-.,
23*,A.-2*&,B2'2*1;,C3*,D'7*,H-.&,7%$@*42+,$##,23*,
4$'12,$#,D'7*,D$&,-.,>'11'4361*221+,-1,*E7*42*&,
2$,(*,23*,#-%12,$##13$%*,8-.&,#'%5,-.,23*,A.-2*&,
B2'2*1;,C3*,!MLY26%(-.*,8-.&,#'%5,-1,*12-5'2*&,2$,
4$12,'2,)*'12,XJ,(-))-$.,'.&,8'1,'77%$9*&,-.,JL!L,(0,
<.2*%-$%,B*4%*2'%0,h*.,B')'f'%,'#2*%,5$%*,23'.,*-/32,
0*'%1,$#,#*&*%'),%*9-*8;,a'2-$.'),]%-&+,23*,12'2*N1,
)'%/*12,62-)-20+,-1,2$,(60,3')#,$#,D'7*,H-.&N1,7$8*%+,
12'%2-./,'2,!T;Q,4*.21,7*%,:-)$8'22,3$6%+!#,)*11,23'.,
F<"N1,*12-5'2*,$#,JR;MJ,4*.21,7*%,:-)$8'22,3$6%+,(62,
-.4%*'1-./,'..6'))0,'2,M;O,7*%4*.2,-.,',!O,0*'%,&*');,
\62,!T;Q,4*.21,7*%,:-)$8'22,3$6%,-1,12-)),'($62,28-4*,
83'2,23*,62-)-20,7'01,#$%,7$8*%,#%$5,4$.9*.2-$.'),
1$6%4*1+,'.&,')5$12,28-4*,23*,'9*%'/*,A;B;,4$12,$#,
*)*42%-4-20US;SS,4*.21,7*%,:-)$8'22,-.,JL!!;!$,a$2,
16%7%-1-./)0+,23*,7%$@*42,-1,3'9-./,2%$6()*,#-.&-./,
(60*%1,#$%,23*,$23*%,3')#,$#,-21,$62762,(*4'61*,$#,,
-21,3-/3,4$12;!%

6;T#$5$)#P&S"(5".)#P&"(5&8*)0)*)(.$":&L"[&L*)".<)(.

<.,JL!L+,D3-.',16%7'11*&,23*,A.-2*&,B2'2*1,'1,23*,
4$6.2%0,8-23,23*,)'%/*12,-.12'))*&,8-.&,4'7'4-20;,
D3-.',3'1,!!,7*%4*.2,5$%*,8-.&,4'7'4-20,23'.,23*,
A.-2*&,B2'2*1+$,(62,(*4'61*,.$2,')),$#,D3-.'N1,8-.&,
4'7'4-20,-1,4$..*42*&,2$,23*,/%-&+,23*,A.-2*&,B2'2*1,
3'1,5$%*,61*'()*,8-.&,4'7'4-20;,,

H3-)*,23*,A.-2*&,B2'2*1,3'1,',)'%/*,'5$6.2,$#,8-.&,
4'7'4-20+,$23*%,4$6.2%-*1,7%$&64*,',)'%/*%,13'%*,$#,
23*-%,*)*42%-4-20,#%$5,8-.&;,_.*,$#,23*1*,4$6.2%-*1,-1,
^*.5'%:;,^*.5'%:,7%$&64*1,.*'%)0,JL,7*%4*.2,$#,-21,
2$2'),*)*42%-4-20,/*.*%'2-$.,#%$5,8-.&+,(62,#%*I6*.2)0,

61*1,$.)0,3')#,$#,23-1,8-.&Y7%$&64*&,*)*42%-4-20;%,,
<2,26%.1,$62,23'2,8*12,^*.5'%:,4'..$2,61*+,'.&,
23*%*#$%*,*E7$%21+,'.,'9*%'/*,$#,OQ,7*%4*.2,$#,23*,
8-.&,7$8*%,-2,/*.*%'2*1;&,>$12,$#,23$1*,*E7$%21,
'%*,2%'.15-22*&,2$,a$%8'0,'.&,B8*&*.+,83$1*,
*)*42%-4-20,-1,4$57$1*&,5'-.)0,$#,30&%$*)*42%-4,
7$8*%+,',f*%$Y*5-22-./,/%**.3$61*,/'1,2*43.$)$/0;,
<.,$%&*%,2$,/*.*%'2*,1643,',)'%/*,7*%4*.2'/*,$#,
-21,*)*42%-4-20,#%$5,8-.&+,^*.5'%:,7%$9-&*1,)'%/*,
16(1-&-*1,#$%,8-.&;,"1,',%*16)2+,%*1-&*.21,7'0,5$%*,
#$%,23*-%,*)*42%-4-20,23'.,'.0,$23*%,4$6.2%0,-.,23*,
F6%$7*'.,A.-$.;'

7$(5&A)()*".$2(
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_.*,$#,23*,(-//*12,43'))*./*1,#$%,8-.&,-1,23'2,,
23*,(*12,8-.&,%*1$6%4*1,'%*,#'%,#%$5,5'@$%,
7$76)'2-$.,4*.2*%1;,>'.0,12'2*1,3'9*,'%*'1,$#,,
/$$&,8-.&,7$2*.2-')+,(62,23*,(*12,'%*',#$%,8-.&,-.,,
23*,A.-2*&,B2'2*1,-1,',4$%%-&$%,23'2,*E2*.&1,#%$5,
C*E'1,2$,a$%23,^':$2';!&,,,

\62,83-)*,23-1,4$%%-&$%,3'1,/$$&,8-.&,%*1$6%4*1+,-2,
-1,#'%,#%$5,7$76)'2-$.,4*.2*%1,83*%*,*)*42%-4-20,-1,
.**&*&;,?$./,2%'.15-11-$.,)-.*1,8$6)&,(*,.**&*&,
2$,(%-./,23*,7$8*%,2$,5'%:*2,'.&,-2,-1,$#2*.,&-##-46)2,
2$,1*46%*,7*%5-21,2$,1-2*,.*8,2%'.15-11-$.,)-.*1;!',
G$%,*E'57)*+,23*,=6()-4,A2-)-20,D$55-11-$.,$#,
C*E'1,*12-5'2*1,23'2,-2,8-)),4$12,XO,(-))-$.,@612,2$,
%6.,',2%'.15-11-$.,)-.*,#%$5,23*,'%*'1,$#,/$$&,8-.&,
%*1$6%4*1,-.,8*12,C*E'1,2$,23*,7$76)'2-$.,4*.2*%1,,
$#,*'12,C*E'1;!(

H-.&,26%(-.*1,&$,.$2,*5-2,7$))62-$.,'1,23*0,7%$&64*,
*)*42%-4-20+,(62,8-.&,26%(-.*1,.*9*%23*)*11,3'9*,
.*/'2-9*,*.9-%$.5*.2'),-57'421;,H-.&,26%(-.*1,3'%5,
(-%&1+,('21+,'.&,$23*%,'.-5'),7$76)'2-$.1;!),>'.0,
*.9-%$.5*.2')-121,'%*,7'%2-46)'%)0,4$.4*%.*&,8-23,
23*,3*')23,$#,*.&'./*%*&,%'72$%,7$76)'2-$.1;,C3*%*,
-1,')1$,*9-&*.4*,23'2,23*,9-(%'2-$.1,'.&,.$-1*,#%$5,

8-.&,26%(-.*1,4'.,4'61*,.*/'2-9*,3*')23,*##*421;"*+

?'12)0+,5'.0,4$.1-&*%,8-.&,26%(-.*1,2$,(*,6.1-/32)0,
'.&,*9*.,6.1*22)-./,-.,7'12$%'),1*22-./1;,

\*4'61*,8-.&,-1,',&-##61*,*.*%/0,1$6%4*+,*17*4-'))0,
4$57'%*&,2$,#$11-),#6*)1+,8-.&,/*.*%'2-$.,%*I6-%*1,
#'%,5$%*,16%#'4*,'%*',2$,7%$&64*,'1,5643,*.*%/0,,
'1,4$')+,$-)+,$%,.'26%'),/'1;,G$%,*E'57)*+,-2,8$6)&,
2':*,Q+QLL,M;PY5*/'8'22,8-.&,26%(-.*1,2$,7%$&64*,
'1,5643,*.*%/0,7*%,0*'%,'1,',3-/3,I6')-20,.'26%'),
/'1,8*));"!+C3'2,5'.0,8-.&,26%(-.*1,8$6)&,4$9*%,
'.,'%*',$#,!+RQO,1I6'%*,5-)*1+,$%,PO,2-5*1,23*,,
1-f*,$#,>'.3'22'.;""

?'12)0+,8*,)-:*,*)*42%-4-20,2$,(*,')8'01,$.,'.&,')8'01,
$.Y&*5'.&;,\62,23*,8-.&,&$*1.N2,')8'01,()$8;,
H*'23*%,#$%*4'121,'%*,-57%$9-./,'.&,23*1*,-57%$9*&,
#$%*4'121,'%*,3*)7-./,(*22*%,7%*&-42,83*.,'.&,3$8,
5643,23*,8-.&,8-)),()$8+,(62,23'2,&$*1,.$2,3*)7,
(')'.4*,23*,671,'.&,&$8.1,$#,*)*42%-4-20,&*5'.&;"#+

"1,',%*16)2+,8-.&,7$8*%,5612,3'9*,%*&6.&'.2,
('4:67,1643,'1,.'26%'),/'1,26%(-.*1,$%,30&%$7$8*%,
2$,7%$&64*,*)*42%-4-20,83*.,&*5'.&,-1,3-/3,'.&,8-.&,
7$8*%,7%$&642-$.,-1,)$8;,

7$(5&?4"::)(+)#

SOURCE: WIND RESOURCEESTIMATES DEVELOPED BY AWS TRUEPOWER, LLC FOR WINDNAVIGATOR®, 
WEB: HTTP://WWW.WINDNAVIGATOR.COM | HTTP://WWW.AWSTRUEPOWER.COM

SPATIAL RESOLUTION OF WIND RESOURCE DATA: 2.5 KM
PROJECTION: ALBERTS EQUAL AREA WGS84 

> 10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

< 4.0

WIND SPEED
m/s

UNITED STATES—ANNUAL AVERAGE WIND SPEED AT 80M
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K, ]*$23*%5'),7$8*%,7%$9-&*1,L;J,7*%4*.2,$#,,
$6%,2$2'),*.*%/0;

K, ]*$23*%5'),7$8*%,7%$&64*1,L;R,7*%4*.2,$#,,
$6%,*)*42%-4-20;

K, C3*,A.-2*&,B2'2*1,-1,23*,)'%/*12,/*$23*%5'),
7%$&64*%,-.,23*,8$%)&;

A'>L1'NS/M

]*$23*%5'),*.*%/0,-1,&*%-9*&,#%$5,23*,.'26%'),,
3*'2,$#,23*,*'%23N1,4$%*;,d$2,8'2*%,$%,12*'5,,
-1,*E2%'42*&,#%$5,6.&*%/%$6.&,2$,3*'2,(6-)&-./1,,
$%,/*.*%'2*,*)*42%-4-20;,C3*,A.-2*&,B2'2*1,/*.*%'2*1,
5$%*,/*$23*%5'),*.*%/0,23'.,'.0,$23*%,4$6.2%0+,,
(62,/*$23*%5'),7$8*%,7%$9-&*1,$.)0,L;J,7*%4*.2,,
$#,2$2'),A;B;,*.*%/0!,'.&,L;R,7*%4*.2,$#,A;B;,
*)*42%-4-20,7%$&642-$.;"

>$12,A;B;,/*$23*%5'),%*1*%9$-%1,'%*,)$4'2*&,-.,
")'1:'+,d'8'--+,'.&,23*,8*12*%.,12'2*1;,H-23,
46%%*.2,2*43.$)$/0+,%*1*%9$-%1,8-23,2*57*%'26%*1,$#,
MLL,2$,QLL,&*/%**1,G'3%*.3*-2,'%*,.*4*11'%0,#$%,
4$55*%4-'),7$8*%,7)'.21;#,d$2,8'2*%,$%,12*'5,-1,
*E2%'42*&,#%$5,23*1*,%*1*%9$-%1,'.&,7-7*&,2$,12*'5,

26%(-.*1,23'2,&%-9*,*)*42%-4-20,/*.*%'2$%1;$,G-9*,
12'2*1,3'9*,/*$23*%5'),7$8*%,7)'.21b,D')-#$%.-',,
VMR,7)'.21W+,a*9'&',V!P,7)'.21W+,d'8'--+,<&'3$+,'.&,,
A2'3,V$.*,7)'.2,*'43W;%

`*1*%9$-%1,8-23,)$8,$%,5$&*%'2*,2*57*%'26%*1,4'.,
(*,61*&,#$%,&-%*42Y61*,'77)-4'2-$.1,1643,'1,17'4*,
3*'2-./,$%,#$%,Z&-12%-42[,3*'2-./,V83*%*(0,',1$)*,
1$6%4*,$#,/*$23*%5'),*.*%/0,-1,61*&,2$,3*'2,56)2-7)*,
(6-)&-./1,$%,',8-&*%,4$556.-20W;,?$8*%Y2*57*%'26%*+,
13'))$8Y/%$6.&,/*$23*%5'),%*1$6%4*1,4'.,')1$,(*,
61*&,(0,3*'2,76571,2$,3*'2,'.&,4$$),-.&-9-&6'),
(6-)&-./1;,C3-1,'77%$'43,-1,(*4$5-./,-.4%*'1-./)0,
7$76)'%,-.,.*8,3$5*,4$.12%642-$.;
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]*$23*%5'),7$8*%,-1,',%*.*8'()*,%*1$6%4*;,C3*,
*'%23,.'26%'))0,7%$&64*1,3*'2,'.&,83'2*9*%,8'2*%,
-1,)$12,&6%-./,23*,7$8*%,/*.*%'2-$.,7%$4*11,-1,
%*7)*.-13*&,(0,%'-.#'));&,]*$23*%5'),7$8*%,3'1,',
.*/)-/-()*,-57'42,$.,23*,*.9-%$.5*.2+,'1,7$8*%,
7)'.21,&$,.$2,(6%.,#6*),'.&,23*%*#$%*,3'9*,9*%0,,
)$8,*5-11-$.,)*9*)1;,B2*'5,#%$5,/*$23*%5'),
%*1*%9$-%1,.'26%'))0,4$.2'-.1,30&%$/*.,16)#-&*+,',
3'f'%&$61,'-%,7$))62'.2;,C3-1,7$))62'.2,-1,%*5$9*&,
#%$5,23*,3$2,8'2*%,'.&,12*'5,23%$6/3,23*,61*,,
$#,14%6((*%,1012*51;'

]*$/%'730,)-5-21,/*$23*%5'),4'7'4-20;,H-23,46%%*.2,
2*43.$)$/0+,23*%*,-1,',9*%0,)-5-2*&,.65(*%,$#,3-/3Y
/%'&*,)$4'2-$.1,83*%*,/*$23*%5'),7$8*%,4'.,(*,
'##$%&'()0,61*&;,<#,/*$23*%5'),2*43.$)$/0,-57%$9*1+,
3$8*9*%+,23*%*,-1,/%*'2,7$2*.2-');,_.*,126&0,#$6.&,
23'2,/*$23*%5'),7$8*%,4$6)&,7%$9-&*,!L,7*%4*.2,
$#,23*,*)*42%-4-20,-.,23*,A.-2*&,B2'2*1,(0,JLOL;(,
D6%%*.2)0+,23$6/3+,23*,2*43.$)$/0,2$,7%$9-&*,4$12Y
*##*42-9*,/*$23*%5'),$621-&*,$#,3-/3Y/%'&*,'%*'1,,
-1,.$2,'##$%&'()*;

A)2.4)*<":&$#&N)()9"T:)

A)2.4)*<":&?4"::)(+)#
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&+ ''(0<'

'+ ''(0<'
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6>M/N
K, B$)'%,7$8*%,7%$9-&*1,L;!,7*%4*.2,$#,$6%,,

2$2'),*.*%/0;

K, B$)'%,7$8*%,-1,*E7*.1-9*U73$2$9$)2'-4,,
1$)'%,-1,5$%*,23'.,28-4*,'1,*E7*.1-9*,'1,,
4$')+,'.&,23*%5'),1$)'%,-1,5$%*,23'.,23%**,,
2-5*1,'1,*E7*.1-9*;,

K, B$)'%,7$8*%,7%$&64*1,L;LR,7*%4*.2,$#,,
$6%,*)*42%-4-20;

K, B$)'%,7$8*%,7%$&64*%1,%*4*-9*,,
16(1-&-*1,$#,XQQO;PR,7*%,5*/'8'22,3$6%,,
$#,*)*42%-4-20,7%$&64*&;

B$)'%,7$8*%,3'1,',)$./*%,3-12$%0,23'.,1$5*,5-/32,
-5'/-.*;,C3*,#-%12,1$)'%,4*))1,8*%*,5'&*,-.,!TTM,
(0,"5*%-4'.,-.9*.2$%,D3'%)*1,G%-221;!,C3*,#-%12,
73$2$9$)2'-4,4*))1,7$8*%#6),*.$6/3,2$,%6.,*9*%0&'0,
*)*42%-4'),*I6-75*.2,8*%*,4%*'2*&,-.,!SOR;",C3*,
#-%12,62-)-20Y14')*,1$)'%,7)'.21,8*%*,(6-)2,-.,23*,
!STL1,($23,(0,23*,^*7'%25*.2,$#,F.*%/0,'.&,(0,
7%-9'2*,4$57'.-*1;#,\62,(*4'61*,1$)'%,-1,23*,5$12,

*E7*.1-9*,8'0,2$,4%*'2*,*)*42%-4-20+,1$)'%,5'%:*2,
7*.*2%'2-$.,3'1,(**.,9*%0,)$8;,

B$)'%,7%$&642-$.,3'1,-.4%*'1*&,QT,7*%4*.2,&6%-./,
23*,7'12,!L,0*'%1;$,\62,*9*.,8-23,23-1,&%'5'2-4,
-.4%*'1*+,1$)'%,7%$9-&*1,$.)0,L;!,7*%4*.2,$#,A;B;,
*.*%/0%,'.&,L;LR,7*%4*.2,$#,A;B;,*)*42%-4-20;&

62:"*&L)%4(2:2+$)#

C3*%*,'%*,',9'%-*20,$#,1$)'%,*.*%/0,2*43.$)$/-*1+,
-.4)6&-./,%*#)*42$%,5-%%$%1,#$%,-.&612%-'),*)*42%-4-20,
7%$&642-$.+,15')),8'2*%Y3*'2-./,7'.*)1+,'.&,
73$2$9$)2'-4,4*))1;,=3$2$9$)2'-4,4*))1+,')1$,4'))*&,
1$)'%,4*))1+,'%*,7%$('()0,23*,5$12,-57$%2'.2,1$)'%,
2*43.$)$/0;,C$&'0+,23*,5$12,*##-4-*.2,1$)'%,#-)5,

7'.*)1,'%*,$.)0,'($62,!J;T,7*%4*.2,*##-4-*.2;',<.,%*'),
8$%)&,4$.&-2-$.1+,3$8*9*%+,23-1,%'2*,&*2*%-$%'2*1,
$9*%,2-5*;(,B643,)$8,4$.9*%1-$.,%'2*1,*E7)'-.,7'%2,
$#,23*,4$12,7%*5-65,$#,1$)'%,$9*%,$23*%,1$6%4*1,$#,
*)*42%-4-20,/*.*%'2-$.;
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6;T#$5$)#P&S"(5".)#P&"(5&8*)0)*)(.$":&L"[&L*)".<)(.

H3-)*,1$)'%,7$8*%,-1,$)&*%,23'.,5'.0,%*')-f*+,,
-2,7%$9-&*1,',9*%0,15')),7*%4*.2'/*,$#,*.*%/0,,
2$&'0,(*4'61*,-2,-1,9*%0,*E7*.1-9*,4$57'%*&,
2$,$23*%,1$6%4*1,$#,*.*%/0+,*9*.,'#2*%,/*.*%$61,
2'E7'0*%,16(1-&-*1;,

C3*,F.*%/0,<.#$%5'2-$.,"&5-.-12%'2-$.,*12-5'2*1,23'2,
23*,)*9*)-f*&,4$121,7*%,:-)$8'22,3$6%,-1,J!;!,4*.21,#$%,
',73$2$9$)2'-4,1$)'%,V1$)'%,=gW,7)'.2,'.&,M!;J,4*.21,
#$%,',23*%5'),1$)'%,7)'.2;),C3'2,-1,#'%,5$%*,*E7*.1-9*,
23'.,23*,P;P,4*.21,7*%,:-)$8'22,3$6%,#$%,4$.9*.2-$.'),
4$5(-.*&,404)*,.'26%'),/'1,'.&,23*,S;O,4*.21,7*%,
:-)$8'22,3$6%,#$%,4$.9*.2-$.'),4$');,")1$+,F<",-.#)'2*1,
23*,4$12,$#,4$'),(0,23*,*I6-9')*.2,$#,X!O,7*%,5*2%-4,
2$.,$#,4'%($.,&-$E-&*,*5-22*&+,2$,%*7%*1*.2,23*,
&-##-46)20,$#,$(2'-.-./,#-.'.4-./,#$%,4$'),7)'.21;,

B$)'%,%*4*-9*1,16(12'.2-'),16(1-&-*1,#%$5,23*,#*&*%'),
/$9*%.5*.2;,C$2'),#*&*%'),16(1-&-*1,#$%,*)*42%-4,
7%$&642-$.,#%$5,1$)'%,7$8*%,-.,#-14'),0*'%,JLLQ,8*%*,
XJR;MR,7*%,5*/'8'22,3$6%+,4$57'%*&,2$,X!;OS,#$%,
.64)*'%+,XL;PQ,#$%,30&%$*)*42%-4,7$8*%+,XL;RR,#$%,
4$.9*.2-$.'),4$')+,'.&,XL;JO,#$%,.'26%'),/'1,'.&,
7*2%$)*65,)-I6-&1;!*,<.,#-14'),0*'%,JL!L+,23*0,8*%*,
*9*.,3-/3*%;,G$%,1$)'%,7$8*%+,23*0,8*%*,XQQO;PR,7*%,
5*/'8'22,3$6%+,#$%,8-.&,XOP;JS+,#$%,.64)*'%,XM;!R+,
#$%,30&%$*)*42%-4,7$8*%,XL;TJ+,#$%,4$'),XL;PR,'.&,
#$%,.'26%'),/'1,'.&,7*2%$)*65,)-I6-&1,XL;PR;!!,C3*1*,
16(1-&-*1,-.4)6&*,23*,#*&*%'),-.9*125*.2,2'E,4%*&-2+,
(62,&$,.$2,-.4)6&*,'44*)*%'2*&,&*7%*4-'2-$.,V',#-9*Y
0*'%,2'E,8%-2*Y$##W,'.&,'77)-4'()*,12'2*,16(1-&-*1;,



! " # $ % & " ' ( ) * % " + % , + , # - . % / # 0 1 , #

PJ

-2*)$+(&A2=)*(<)(.#&"*)&?;..$(+&!"%_&2(&3(#;#."$("T:)&62:"*&6;T#$5$)#&

6;T#$5$`$(+&62:"*&$#&"(&'[U)(#$=)&7",&.2&?*)".)&a2T#

>.4)*&62:"*&?4"::)(+)#

B$5*,A;B;,7$)-2-4-'.1,'.&,%*.*8'()*,-.&612%0,
/%$671,3'9*,7$-.2*&,2$,23*,F6%$7*'.,/$9*%.5*.21N,
7%$5$2-$.,$#,1$)'%,'.&,$23*%,%*.*8'()*1,23%$6/3,
)'9-13,16(1-&-*1,'1,',5$&*),23*,A.-2*&,B2'2*1,
13$6)&,*56)'2*;!",>'.0,F6%$7*'.,/$9*%.5*.21,
7%$9-&*,16(12'.2-'),16(1-&-*1,#$%,1$)'%;,G$%,*E'57)*+,
]*%5'.0,7'01,XL;MT,7*%,:-)$8'22,3$6%,#$%,*)*42%-4-20,
#%$5,1$)'%;!#,<.,4$57'%-1$.+,23*,'9*%'/*,%*2'-),
7%-4*,$#,*)*42%-4-20,-.,23*,A.-2*&,B2'2*1,-1,@612,,
XL;LSS,',:-)$8'22,3$6%;!$

B7'-.N1,)'9-13,1$)'%,16(1-&-*1,7'0,67,2$,OQO,
7*%4*.2,'($9*,23*,'9*%'/*,*)*42%-4-20,7%-4*,#$%,1$)'%,
73$2$9$)2'-4,7)'.21;!%,C3*1*,3-/3,16(1-&-*1,4'61*&,
RL,7*%4*.2,$#,23*,8$%)&N1,2$2'),1$)'%,-.12'))'2-$.,2$,
$446%,-.,B7'-.,-.,JLLT;!&,"1,',%*16)2+,23*,B7'.-13,

/$9*%.5*.2N1,7'0$62,$#,16(1-&-*1,#$%,1$)'%,,
*.*%/0,-.4%*'1*&,#%$5,XMM!,5-))-$.,-.,JLLQ,2$,,
X!;O,(-))-$.,-.,JLLT;!'

C3*,#-.'.4-'),(6%&*.,4%*'2*&,(0,23*1*,16(1-&-*1,3'1,
#$%4*&,23*,]*%5'.,'.&,B7'.-13,/$9*%.5*.21,2$,
76)),('4:,'.&,%*&64*,23*-%,16(1-&-*1,4$.1-&*%'()0;,
]*%5'.0,3'1,'77%$9*&,4621,2$,-21,1$)'%,16(1-&*1,
-.,'.,*##$%2,2$,(%-./,1$)'%,4$.12%642-$.,('4:,2$,
1612'-.'()*,)*9*)1!(,'.&,B7'-.N1,1$)'%,/%$823,3'1,
')1$,(*4$5*,6.1612'-.'()*;,B7'-.,.$8,3'1,',XJ!,
(-))-$.,*)*42%-4-20,%'2*,#6.&,&*#-4-2,(*4'61*,-2,3'1,
:*72,*)*42%-4-20,%'2*1,2$$,3-/3,83-)*,7'0-./,)'%/*,
1$)'%,16(1-&-*1;!),<.,JLLT+,23*,B7'.-13,/$9*%.5*.2,
%*&64*&,-21,16(1-&-*1,#$%,1$)'%+,'.&,-2,1)'13*&,
16(1-&-*1,(0,ML,7*%4*.2,-.,)'2*,JL!L;"*,,,

")23$6/3,1$)'%,'.&,$23*%,%*.*8'()*1,'%*,,
*E7*.1-9*+,1$5*,'%/6*,8*,13$6)&,16(1-&-f*,
%*.*8'()*1,2$,4%*'2*,Z/%**.,@$(1;[,C3-1,3'1,7%$9*.,
2$,(*,',9*%0,*E7*.1-9*,7%$7$1-2-$.,-.,7)'4*1,
83*%*,-2,3'1,(**.,2%-*&;,<.,B7'-.+,#$%,*9*%0,/%**.,
@$(,#-.'.4*&,(0,B7'.-13,2'E7'0*%1+,J;J,@$(1,8*%*,
)$12,'1,'.,$77$%26.-20,4$12;"!,B-.4*,JLLL+,B7'-.,

4$55-22*&,XQOL+LLL,#$%,*9*%0,/%**.,@$(,4%*'2*&;"",
C3*,1-26'2-$.,-1,1-5-)'%,-.,]*%5'.0;,G-.'.4-'),'-&,
2$,]*%5'.0N1,1$)'%,-.&612%0,-1,'1,3-/3,'1,XJRL+LLL,
7*%,@$(,4%*'2*&;"#,,_9*%,23*,)'12,&*4'&*+,]*%5'.0,
3'1,7%$9-&*&,XQM,(-))-$.,#$%,1$)'%,'.&,XJT,(-))-$.,
#$%,8-.&;,",1-5-)'%,*E7*.&-26%*,-.,23*,A.-2*&,B2'2*1,
8$6)&,*I6'),3')#,',2%-))-$.,&$))'%1;"$,

B$)'%,*.*%/0,16##*%1,#%$5,1$5*,$#,23*,1'5*,
7%$()*51,23'2,7)'/6*,8-.&,*.*%/0+,.'5*)0,
-.4$.1-12*.40+,.$.Y%*)-'(-)-20+,'.&,23*,)'%/*,)'.&,,
'%*',%*I6-%*&;,C3*,16.,&$*1,.$2,')8'01,13-.*,$.,
',/-9*.,)$4')*+,'.&,23*,12%*./23,$#,16.13-.*,-1,.$2,
')8'01,16##-4-*.2,&6%-./,7*%-$&1,$#,7*':,*.*%/0,
&*5'.&;,a*8,73$2$9$)2'-4,7)'.21,7%$&64*,23*-%,,
#6)),4'7'4-20,$.)0,JO,7*%4*.2,$#,23*,2-5*,'.&,.*8,,
23*%5'),1$)'%,7)'.21,7%$&64*,23*-%,.'5*7)'2*,
4'7'4-20,$.)0,!T,7*%4*.2,$#,23*,2-5*;"%,C3-1,
6.%*)-'(-)-20,5*'.1,23'2,1$)'%,*.*%/0,-1,.$2,
4$55*%4-'))0,9-'()*,-.,5'.0,'%*'1;

B$)'%,*.*%/0,-1,')1$,)'.&Y-.2*.1-9*;,B$)'%,7$8*%,
7%$&642-$.,$#,23*,)'%/*,'5$6.21,$#,*)*42%-4-20,
.*4*11'%0,2$,1'2-1#0,&*5'.&,8$6)&,%*I6-%*,5'11-9*,

#-*)&1,$#,%*#)*42$%1,$%,1$)'%,4*))1;,C3*1*,)'%/*,#-*)&1,
'%*,616'))0,)$4'2*&,-.,'%*'1,23'2,'%*,16..-*%,'.&,&%-*%,
23'.,23*,%*12,$#,23*,4$6.2%0+,1643,'1,23*,B$6238*12;,
e*2,23*,%*#)*42$%1,$%,1$)'%,4*))1,5612,(*,4)*'.*&,
%*/6)'%)0+,83-43,7613*1,23*,)-5-21,$#,8'2*%,%*1$6%4*1,
-.,')%*'&0,8'2*%Y14'%4*,%*/-$.1;

"1,8-23,8-.&+,23*,'%*'1,(*12,16-2*&,#$%,1$)'%,7$8*%,
'%*,)$4'2*&,#'%,#%$5,7$76)'2-$.,4*.2*%1;,C3*,,
7$8*%,)-.*1,2$,(%-./,23*,*)*42%-4-20,2$,5'%:*2,'%*,
*E7*.1-9*,'.&,-2,-1,#%*I6*.2)0,&-##-46)2,2$,7%$46%*,,
23*,.*4*11'%0,%*/6)'2$%0,'77%$9')1;,_.*,*E'57)*,
-1,23*,!JLY5-)*,B6.%-1*,=$8*%)-.:,-.,1$623*%.,
D')-#$%.-';,C3-1,7$8*%,)-.*,8-)),2':*,0*'%1,2$,1*46%*,
23*,.*4*11'%0,7*%5-21,'.&,-1,*12-5'2*&,2$,4$12,,
X!;TT,(-))-$.,#$%,4$.12%642-$.;"&
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G$%,0*'%1+,23*,/$9*%.5*.2,3'1,7%$9-&*&,16(1-&-*1,
#$%,1$)'%,#-%51,'1,8*)),'1,5'.&'2*1,23'2,%*I6-%*,23*,
61*,$#,*)*42%-4-20,#%$5,1$)'%,1$6%4*1;,\62,*9*.,8-23,
16(12'.2-'),16(1-&-*1,'.&,',/6'%'.2**&,5'%:*2+,',
.65(*%,$#,1$)'%,4$57'.-*1,3'9*,#'-)*&;,C3*,5$12,
3-/3Y7%$#-)*,$#,23*,1$)'%,#'-)6%*1,8'1,23*,G%*5$.2+,
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*4$.$5-4,)-#*+,4$.9*%2*&,2$,*I6'),'..6'),7'05*.21;,
D$121,'%*,)*9*)-f*&,-.,%*'),&$))'%1,V-;*;+,'&@612*&,2$,
%*5$9*,23*,-57'42,$#,-.#)'2-$.W;

J3.C/;3+CI<6/.348,>*23'.*,30&%'2*1+,')1$,:.$8.,
'1,.'26%'),/'1,30&%'2*1,'%*,1$)-&+,4%012'))-.*+,-4*Y
)-:*,16(12'.4*1,4$57$1*&,$#,8'2*%+,5*23'.*+,'.&,
616'))0,',15')),'5$6.2,$#,$23*%,/'1*1+,8-23,23*,
/'1*1,#%$f*.,-.,-4*;,C3*0,#$%5,6.&*%,3-/3,7%*116%*,
'.&,'2,)$8,2*57*%'26%*1,'.&,'%*,)$4'2*&,-.,$4*'.Y
($22$5,1*&-5*.21,'.&,7*%5'#%$12,%*/-$.1;,<2,3'1,
(**.,*12-5'2*&,23'2,JQL,5-))-$.,2%-))-$.,46(-4,#**2,
$#,.'26%'),/'1,4$6)&,23*$%*2-4'),*E-12,-.,30&%'2*,
&*7$1-21;,,

Y/.56/0+D/48,",/'1*$61,5-E26%*,$#,30&%$4'%($.,
4$57$6.&1+,23*,7%-5'%0,$.*,(*-./,5*23'.*;

F1Z+LF5.36+1-;.@;3;./0+ZC30RN8,C3*,16(5*%/*&,
)'.&1+,16(1$-)+,'.&,1*'(*&+,)0-./,(*28**.,23*,
1*'8'%&,*E2*.2,$#,23*,B2'2*1N,@6%-1&-42-$.,'.&,23*,
1*'8'%&,*E2*.2,$#,G*&*%'),@6%-1&-42-$.;,]*.*%'))0+,
23*,_DB,(*/-.1,MjS,.'62-4'),5-)*1,#%$5,13$%*,
V&*7*.&-./,$.,23*,12'2*W,'.&,*E2*.&1,JLL,.'62-4'),
5-)*1,$628'%&+,$%,#'%23*%,-#,23*,4$.2-.*.2'),13*)#,
*E2*.&1,(*0$.&,JLL,.'62-4'),5-)*1;

F@0+Z/;<48,a'26%'))0,$446%%-./,23-4:,3*'90,$-),
V(-265*.W,-57%*/.'2*&,1'.&1,23'2,0-*)&,5-E26%*1,
$#,)-I6-&,30&%$4'%($.,'.&,23'2,%*I6-%*,#6%23*%,
7%$4*11-./,$23*%,23'.,5*43'.-4'),()*.&-./,(*#$%*,
(*4$5-./,#-.-13*&,7*2%$)*65,7%$&6421;

F@0+ZC/038,",1*&-5*.2'%0,%$4:,4$.2'-.-./,:*%$/*.+,',
1$)-&,$%/'.-4,5'2*%-');,
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QC-.-=-0./@7+730048,".,*)*42%$.-4,&*9-4*,4$.1-12-./,
$#,)'0*%1,$#,1*5-4$.&642$%,5'2*%-')1,#'(%-4'2*&,2$,
#$%5,',@6.42-$.,V'&@'4*.2,)'0*%1,$#,5'2*%-')1,8-23,
&-##*%*.2,*)*42%$.-4,43'%'42*%-12-41W,'.&,*)*42%-4'),
4$.2'421,'.&,(*-./,4'7'()*,$#,4$.9*%2-./,)-/32,
&-%*42)0,-.2$,*)*42%-4-20,V&-%*42,46%%*.2W;

Q05.-;@5:8,",3*'90+,#-11-$.'()*+,%'&-$'42-9*+,5*2'))-4,
*)*5*.2,V'2$5-4,.65(*%,SRW,23'2,$446%1,.'26%'))0,-.,
2%'4*,'5$6.21;,<2,4'.,')1$,%*16)2,'1,',(07%$&642,$#,
23*,#-11-$.,%*'42-$.,-.,',6%'.-65Y#6*),.64)*'%,%*'42$%,
'.&,4'.,(*,%*4$9*%*&,#$%,#626%*,61*;

23436=34+L-@0[+;/.56/0+D/4[+/;<+7-/0N8,,

\;UQ0/73+234-567348,")),$-)+,.'26%'),/'1+,$%,4$'),
-.,',/-9*.,#$%5'2-$.+,%*/'%&)*11,$#,*4$.$5-4,$%,
2*43.-4'),%*4$9*%'(-)-20;

,1-/0+234-567348

93:-;4.6/.3<+23436=3+>/43+L92>N8,D$'),
%*1$6%4*1,23'2,'%*,:.$8.,2$,*E-12,V2$,',4*%2'-.,
&*/%**,$#,'446%'40W,'.&,4$6)&,)-:*)0,(*,%*4$9*%*&,
*4$.$5-4'))0,8-23,46%%*.2,2*43.$)$/-*1;

,37C;@7/00I+237-=36/A03+23436=34+L1-/0N8,
=$%2-$.,$#,23*,&*5$.12%'2*&,%*1*%9*,('1*,23'2,
4'.,(*,%*4$9*%*&,61-./,*E-12-./,2*43.$)$/-*1;

?7-;-:@7/00I+237-=36/A03+23436=34+L1-/0N8,
=$%2-$.,$#,23*,2*43.-4'))0,%*4$9*%'()*,%*1*%9*1,
23'2,4'.,(*,%*4$9*%*&,6.&*%,46%%*.2,*4$.$5-4,
4$.&-2-$.1;

F@0+/;<+Y/.56/0+B/4+]5/;.@.I+93R@;@.@-;4

^;<@47-=363<+234-567348,A.&-14$9*%*&,$-),
'.&,.'26%'),/'1,-.,46%%*.2)0,6.*E7)$%*&,'%*'1,
23'2,-1,*12-5'2*&,2$,*E-12,('1*&,67$.,/*$)$/-4,
43'%'42*%-12-41;

^;<@47-=363<+,37C;@7/00I+237-=36/A03+
234-56734+L^,22N8,=$%2-$.,$#,6.&-14$9*%*&,
%*1$6%4*1,23'2,-1,%*4$9*%'()*,8-23,*E-12-./,,
&%-))-./,'.&,7%$&642-$.,2*43.$)$/-*1;

^;<@47-=363<+?7-;-:@7/00I+237-=36/A03+
234-56734+L^?22N8,=$%2-$.,$#,6.&-14$9*%*&,
2*43.-4'))0,%*4$9*%'()*,%*1$6%4*1,23'2,-1,
%*4$9*%'()*,6.&*%,-57$1*&,*4$.$5-4,$%,,
2*43.-4'),4$.&-2-$.1;

+

Q6-=3<+23436=348,_-),'.&,.'26%'),/'1,23'2,
3'9*,')%*'&0,(**.,&-14$9*%*&+,207-4'))0,23%$6/3,
'426'),*E7)$%'2-$.,$%,&%-))-./+,'.&,83-43,4'.,(*,
%*4$9*%*&,*4$.$5-4'))0;

ZC/03+F@0+/;<+B/48+A.4$.9*.2-$.'),$-),'.&,.'26%'),
/'1,1$6%4*,23'2,-1,2%'77*&,-.,1*&-5*.2'%0,%$4:,
#$%5'2-$.1,:.$8.,'1,13')*;,=%$&642-$.,207-4'))0,
%*I6-%*1,23*,61*,$#,30&%'6)-4,#%'426%-./;

^;7-;=3;.@-;/0+F@0+-6+Y/.56/0+B/4+93T-4@.8,
H3*.,.'26%'),/'1,$%,$-),-1,&-12%-(62*&,23%$6/3$62,',
/*$)$/-4,#$%5'2-$.,-.12*'&,$#,4$.#-.*&,2$,',1-./)*,
%*1*%9$-%;,FE2%'42-$.,207-4'))0,%*I6-%*1,2*43.$)$/-*1,
'.&,7%$4*&6%*1,-.,'&&-2-$.,2$U$%,5'%:*&)0,&-##*%*.2,
#%$5U83'2,-1,%*I6-%*&,2$,$(2'-.,4$.9*.2-$.'),
&*7$1-21;,h*0,*E'57)*1b,13')*,/'1+,$-),1'.&1+,
4$')(*&,5*23'.*+,'.&,3*'90,$-);

^6/;@5:8,",3*'90+,.'26%'))0,%'&-$'42-9*+,5*2'))-4,
*)*5*.2,V'2$5-4,.65(*%,SJW;,<21,28$,7%-.4-7'))0,
$446%%-./,-1$2$7*1,'%*,6%'.-65YJMO,'.&,
6%'.-65YJMT;,A%'.-65YJMO,-1,-.&-17*.1'()*,2$,
23*,.64)*'%,-.&612%0,(*4'61*,-2,-1,23*,$.)0,-1$2$7*,
*E-12-./,-.,.'26%*+,2$,'.0,'77%*4-'()*,*E2*.2+,23'2,-1,
#-11-$.'()*,(0,23*%5'),.*62%$.1;,A%'.-65YJMT,-1,')1$,
-57$%2'.2,(*4'61*,-2,'(1$%(1,.*62%$.1,2$,7%$&64*,',
%'&-$'42-9*,-1$2$7*,23'2,16(1*I6*.2)0,&*4'01,2$,23*,
-1$2$7*,7)62$.-65YJMS+,83-43,')1$,-1,#-11-$.'()*,(0,
23*%5'),.*62%$.1;

_34.+,3M/4+\;.36:3<@/.38,",4%6&*,12%*'5,7%$&64*&,
-.,C*E'1,'.&,1$623*%.,_:)'3$5',83-43,1*%9*1,'1,',
%*#*%*.4*,$%,Z5'%:*%[,#$%,7%-4-./,',.65(*%,$#,$23*%,
4%6&*,12%*'51,'.&,83-43,-1,2%'&*&,-.,23*,&$5*12-4,
17$2,5'%:*2,'2,D613-./+,_:)'3$5';




