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I#3A#(&+,! =%50-+%(!@&66!5(-!@.&%%-+)!#./6)!/+0!(C3$#6&'!6/+,5/,-!%#!

'#335+&'/%-!/!(533/.C!#B!%1#5,1%()!&0-/()!/+0!(#65%&#+(D!

"-'#,+&^&+,!%1-!-U&(%-+'-!

#B!/!'1/66-+,-!

=%50-+%(!@&66!(%/%-!%1-!'1/66-+,-!/+0!#5%6&+-!.-6/%-0!'#+0&%&#+(!

/+0!('#A-D!

F+0-.(%/+0&+,!/$&6&%C! =%50-+%(!@&66!&0-+%&BC!A-.(#+/6!/$&6&%&-(!%1/%!/.-!1-6AB56!%#!

3--%&+,!,#/6(D!

I#,+&%&2-!.-(%.5'%5.&+,! =%50-+%(!@&66!2-.$/6&^-!A#(&%&2-!%1#5,1%(!/$#5%!%1-&.!A-.B#.3/+'-!

/+0!/$&6&%&-(D!

"-b-'%&+,!(%-.-#%CA-(!/+0!

A.-b50&'-!

=%50-+%(!@&66!&0-+%&BC!A.--U&(%&+,!&0-/(!/+0!#A&+&#+(!.-,/.0&+,!/!

'1/66-+,-!/+0!1#@!%1-C!3&,1%!/BB-'%!0-'&(&#+(!/+0!A.#,.-((!

%#@/.0!,#/6(D!

M-3#+(%./%&+,!/5%#+#3C! =%50-+%(!@&66!&+&%&/%-!/'%&2&%C!/+0!-U-.'&(-!(-6BR0&.-'%&#+!/+0!(-6BR

0&('&A6&+-D!

7-.(&(%&+,! =%50-+%(!@&66!'#+%&+5-!%#!@#.S!5+%&6!,#/6(!/.-!3-%D!

J/&+%/&+&+,!&+%.&+(&'!

3#%&2/%&#+!

=%50-+%(!@&66!&0-+%&BC!1#@!%1-!%/(S!#.!A.#$6-3!A.#2&0-(!A-.(#+/6!

(/%&(B/'%&#+D!

"-'#,+&^&+,!.-6-2/+'-! =%50-+%(!@&66!&0-+%&BC!A-.(#+/6!$-6&-B(!/+0!2/65-(!.-6/%&+,!%#!%1-!

'#+%-U%D!

"&(SR%/S&+,! =%50-+%(!@&66!0-('.&$-!1#@!%1-!'1/66-+,-(!B/'-0!&+!%1-!A.#'-((!#B!

3--%&+,!%1-&.!,#/6!-+'#5./,-0!%1-3!%#!@#.S!$-C#+0!%1-&.!

'#3B#.%!6-2-6D!

!

!

7 " *"*gF 4 = 4 E * ! [>8:<*ML* ? !

!

7.&#.!%#!%1&(!6-((#+)!(%50-+%(!(1#560!$-!/$6-!%#!0-('.&$-!%1-!0&BB-.-+'-!$-%@--+!.-+-@/$6-!/+0!

+#+R.-+-@/$6-!-+-.,C!(#5.'-(!/+0!,&2-!-U/3A6-(!#B!-/'1D!

!

=%50-+%(!(1#560!$-!/$6-!%#!/+/6C^-!0&,&%/6!/.%&B/'%(!B#.!3-/+&+,!/+0!A5.A#(-D!

!

!

J*M 4K Y E *If>8<8Lh ! I8J78>*>E= ? !

!

• I#3A5%-.!@&%1!4+%-.+-%!/''-(()!2&0-#!'/A/$&6&%&-()!(#5+0Y(A-/S-.(!/+0!J&'.#(#B%!8BB&'-!

• 7.#b-'%&#+!'/A/$&6&%&-(!
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• =#B%@/.-!%1/%!/66#@(!(%50-+%(!%#!'.-/%-!(%#.C$#/.0(!NJ=!:#.0)!J=!7#@-.7#&+%!/.-!

A#((&$&6&%&-(OD!

• K''-((!%#!4+%-.+-%!/+0!/66!.-Q5&.-0!@-$(&%-(D!

• 7K"E-*!.#$#%&'!;<8:-.!N&+'650-0!&+!%1-!S&%OD!

• f-U$5,i!J&'.#!"#$#%&'!I.-/%5.-(!N&+'650-0!&+!%1-!S&%OD!

!

JKE*" 4K < = ? !

!

• :#.S(1--%(!B#.!(%50-+%!0-(&,+!,.#5A(!N&+'650-0!/%!%1-!-+0!#B!%1&(!6-((#+O!

!

7 " *7K"KE 48> ! ;8" ! E *KIf*"= ? !

!

• 7.-2&-@!/66!3-0&/!3/%-.&/6(!%#!'1-'S!B#.!'#+%-+%!/AA.#A.&/%-+-(()!%1#.#5,1+-((!/+0!

5+0-.(%/+0&+,D!

• G##S3/.S!/66!+-'-((/.C!@-$(&%-(!/+0!'1-'S!%#!3/S-!(5.-!'#3A5%-.!(-'5.&%C!/66#@(!

/''-((D!

!

!

4 > = E"FIE 48>K< ! 7 <K> ? !

!

=5,,-(%-0!3-%1#0!#B!6-((#+!A.#'-05.-(?!
!

0$%.#12(%3#$4!5)6%!3/!6!/&$/#.7!

"#$%&'&(!)*+#,-'.#/!0-12#&-3!4'55!('.#!$&!$,,1%$-#!2#6'&'-'7&!76!$!3#&37%!$&2!8%7.'2#!#9$:85#3!76!

;74!3#&37%3!$%#!13#2!'&!#.#%<2$<!5'6#=!

!

L/&+!(%50-+%(\!/%%-+%&#+!$C!0&(%.&$5%&+,!%1-!f-U$5,(!N&+'650-0!&+!%1-!S&%!/2/&6/$6-!/%!

@@@D&0-/(D(#-D2%D-05O!%#!,.#5A(!#B!(%50-+%(!/+0!,&2&+,!%1-3!%&3-!%#!A6/C!@&%1!%1-!.#$#%(!/+0!

0&('#2-.!1#@!%1-C!@#.SD!GC!%1-!-+0!#B!%1-!(-((&#+)!-/'1!,.#5A!(1#560!$-!/$6-!%#!/+(@-.!%1-!

B#66#@&+,!Q5-(%&#+(?!

!

>= :1/%!(5AA6&-(!%1-!-+-.,C!%1/%!/66#@(!%1-3!%#!3#2-j!?*$--#%'#3@!

A= :1/%!0-%-.3&+-(!%1-&.!3#%&#+j!?-;#!$&-#&&$#!3#&3#!7*+#,-3!'&!6%7&-!76!-;#:!$&2!,$13#!

-;#:!-7!,;$&(#!2'%#,-'7&B!-;#<!;$.#!$!371&2!3#&37%!-;$-!,$13#3!-;#!*1(3!-7!%#$,-!-7!

&7'3#!$&2!,;$&(#!2'%#,-'7&@!

XD f#@!'/+!C#5!'1/+,-!%1-&.!3#%&#+!$C!3/+&A56/%&+,!%1-!-+2&.#+3-+%!/.#5+0!%1-3j!

?,5$8C!:$D#!$!5712!&7'3#C!81-!$!*$%%'#%!'&!6%7&-!76!-;#:@!

!

L/%1-.!%1-!'6/((!$/'S!%#,-%1-.!/(!/!@1#6-!,.#5A!/+0!0&('5((!(%50-+%(\!/+(@-.(!%#!%1-!Q5-(%&#+(!

/$#2-D!L5&0-!%1-!0&('5((&#+!%#!1-6A!(%50-+%(!5+0-.(%/+0!%1/%!/+!&+%-.+/6!(-+(#.!&(!@1/%!1-6A(!
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%1-!.#$#%(!0-%-.3&+-!@1&'1!@/C!%#!3#2-D!G5&60!/!0-B&+&%&#+!#B!(-+(#.(!/+0!/(S!(%50-+%(!%#!

%1&+S!#B!-U/3A6-(!#B!1#@!%1-C!/.-!5(-0!&+!-2-.C0/C!6&B-D!!

!

86.%!'9#4!:;<*#.3$+!=&$/#./!6$1!:$&.+,!"#$/&.>6%3#$!

"#$%&'&(!)*+#,-'.#3/!!!

>= 0-12#&-3!4'55!2'3-'&(1'3;!*#-4##&!%#&#4$*5#!$&2!&7&E%#&#4$*5#!#&#%(<!371%,#3!$&2!

,7:8$%#!13$(#!76!#$,;!76!-;#3#!-<8#3!76!%#371%,#3!'&!>FGH!$&2!AHHF=!

A= 0-12#&-3!4'55!2%$4!,7&&#,-'7&3!*#-4##&!3#&37%3!$&2!#&#%(<!,7&31:8-'7&!*<!7*3#%.'&(!

;74!$!3#&37%!,$&!*#!13#2!-7!%#21,#!&7&E%#&#4$*5#!#&#%(<!,7&31:8-'7&=!

!

M-3#+(%./%-!%1-!7K"E-*!.#$#%&'!;<8:-.!%#!%1-!'6/((!/+0!/66#@!&+0&2&05/6!(%50-+%(!%1-!

#AA#.%5+&%C!%#!%-(%!&%(!B5+'%&#+/6&%CD!>-U%)!6-/0!/!6/.,-!,.#5A!0&('5((&#+!/$#5%!1#@!&%!@#.S(!/+0!

@1/%!%CA-N(O!#B!(-+(#.(!3&,1%!-+/$6-!&%!%#!#A-./%-D!*UA6/&+!%1/%!%1-!,#/6!&+!'.-/%&+,!%1&(!.#$#%!

@/(!%#!0-3#+(%./%-!%1-!A#%-+%&/6!#B!.#$#%&'(!&+!/.'1&%-'%5.-D!E1-!B5+'%&#+(!#B!%1&(!3/'1&+-!

'#560!$-!%./+(6/%-0!&+%#!$6&+0(!%1/%!@#560!#A-+!/+0!'6#(-!/5%#3/%&'/66C!/''#.0&+,!%#!1-/%!

/+0Y#.!6&,1%!6-2-6(D!4+'.-/(-0!(5+6&,1%!6-2-6(!@#560!'/5(-!%1-!$6&+0(!%#!#A-+!&+!%1-!'##6-.!

3#+%1(!%#!A.#2&0-!3#.-!+/%5./6!1-/%!&+!%1-!1#3-)!/+0!.&(&+,!%-3A-./%5.-(!@#560!'/5(-!%1-!

$6&+0(!%#!'6#(-!05.&+,!%1-!@/.3-.!3#+%1(!%#!1-6A!S--A!%1-!1#3-!'##6D!"#$%&!$'()!*+,(-.*/0!()!

1234(5*6!78!/80!35589!)0,:*/0)!08!(/0*23;0!9(0'!(0!,/),-*2<()*:6!

!

I#+%&+5-!%1-!'6/((!0&('5((&#+!$C!/(S&+,!(%50-+%(!%#!(5,,-(%!@1C!(5'1!%-'1+#6#,C!@#560!$-!

$-+-B&'&/6!&+!%-.3(!#B!-+-.,C!5(/,-D!I#+05'%!/!$.&-B!.-2&-@!#B!.-+-@/$6-!/+0!+#+R.-+-@/$6-!

-+-.,C!(#5.'-(D!I.-/%-!/!'#653+!B#.!-/'1!%CA-!#B!.-(#5.'-!#+!%1-!$#/.0!/+0!/(S!(%50-+%(!%#!

/00!-U/3A6-(!%#!-/'1!'#653+D!F(-!%1-!,./A1&'!$-6#@!B#.!/!Q5&'S!.-2&-@!#.!/(!/!,5&0-6&+-!B#.!%1-!

,.#5A!0&('5((&#+D!!

!

!
Image courtesy of www.schoolworkhelper.net 
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!

!

:&%1!(%50-+%(\!S+#@6-0,-!#B!.-+-@/$6-!/+0!+#+R.-+-@/$6-!-+-.,C!(#5.'-(!/'%&2/%-0)!0&('5((!

-U/3A6-(!#B!%1&+,(!&+!#5.!1#3-(!%1/%!5(-!-+-.,C!-2-.C!0/CD!=%50-+%(!(1#560!$-!/$6-!%#!6&(%!(5'1!

%1&+,(!/(!1-/%&+,!/+0!/&.!'#+0&%&#+&+,!5+&%()!6&,1%()!'#3A5%-.(!/+0!#%1-.!-6-'%.#+&'()!/AA6&/+'-()!

-%'D!:1/%!%CA-(!#B!-+-.,C!0#!%1-(-!%1&+,(!5(-j!?I&34#%3!4'55!.$%<!$:7&(!,5$33#3C!*1-!-<8',$55<!

4'55!#&,7:8$33!&7&E%#&#4$*5#!#&#%(<!371%,#3@=!7.-(-+%!%1-!A&-!'1/.%!$-6#@!@1&'1!&665(%./%-(!

%1-!%1&+,(!%1/%!@-!5(-!0/&6C!%1/%!.-Q5&.-!-+-.,CD!K(S!(%50-+%(!%#!,5-((!1#@!35'1!#B!%1-!-+-.,C!

5(/,-!.-A.-(-+%-0!&+!%1-!A&-!'1/.%!&(!B.#3!+#+R.-+-@/$6-!-+-.,C!(#5.'-(D!E1-!/+(@-.!&()!#+!

/2-./,-)!]Wk!N(--!A&-!,./A1!#+!+-U%!A/,-!B#.!3#.-!0-%/&6(OD!!!!!

!

!
!

!

<-/0!(%50-+%(!%#!0./@!'#+'65(&#+(!/$#5%!%1-!&3A/'%!#B!5(&+,!+#+R.-+-@/$6-!-+-.,CD!4B!@-!

'#+%&+5-!%#!5(-!&%!/%!(5'1!1&,1!./%-()!@1/%!@&66!1/AA-+!%#!#5.!.-(#5.'-(j!NJ;#<!4'55!15-':$-#5<!

*#,7:#!1&$.$'5$*5#@!f#@!'/+!@-!.-05'-!%1/%!A#((&$&6&%Cj!NK#21,#!,7&31:8-'7&!*<!13'&(!5#33!

#&#%(<!7%!*<!13'&(!$5-#%&$-'.#!#&#%(<!371%,#3=@!*UA6/&+!%1/%!%#387&3'.#!$%,;'-#,-1%#!&(!/!+-@!

B#.3!#B!/.'1&%-'%5.-!%1/%!&+'#.A#./%-(!(-+(#.(!%#!.-05'-!-+-.,C!'#+(53A%&#+D!E1-!7K"E-*!

.#$#%&'!;<8:-.!&(!/!.-(A#+(&2-!/.'1&%-'%5.-!A.#%#%CA-D!J#2-!%1-!0&('5((&#+!%#!%/6S!/$#5%!

-+-.,C!5(/,-!#B!%1-!7K"E-*!.#$#%&'!;<8:-.D!f#@!0#-(!%1-!;<8:-.!5(-!-+-.,Cj!?L-!13#3!

#5#,-%','-<@=!:1/%!%CA-(!#B!.-+-@/$6-!-+-.,C!'#560!&%(!(-+(#.(!/66#@!&%!%#!5%&6&^-j!?075$%!#&#%(<@!

:1/%!%CA-(!#B!-+-.,C!@#560!(5'1!%-'1+#6#,C!'#+(-.2-j!?M7&E%#&#4$*5#!#&#%(<@=!!

!

M&2&0-!(%50-+%(!&+%#!(3/66!,.#5A(!/+0!1/2-!%1-3!'#3A6-%-!%1-!*+-.,C!7&-!/'%&2&%C!&+'650-0!/%!

%1-!-+0!#B!%1&(!6-((#+D!=%50-+%(!@&66!'#3A&6-!0/%/!#+!-+-.,C!5(/,-!&+!%1-!FD=D!&+!Waa])!'#3A/.-!

&%!%#!-+-.,C!5(/,-!&+!%1-!FD=D!&+!T]_a)!/+0!,-+-./%-!/!A&-!'1/.%!%#!,./A1&'/66C!.-A.-(-+%!%1-!5(-(!

#B!-+-.,C!(#5.'-(!&+!Waa]D!;&+/66C)!(%50-+%(!@&66!'#3A/.-!%1-!5(/,-!#B!.-+-@/$6-!/+0!+#+R

Image courtesy of www.energyauditinstitute.com 
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.-+-@/$6-!-+-.,C!(#5.'-(!&+!T]_a!/+0!Waa]!%#!0-05'-!%1/%!5(/,-!#B!.-+-@/$6-!-+-.,C!(#5.'-(!

&(!&+'.-/(&+,)!$5%!+#%!B/(%!-+#5,1!%#!S--A!A/'-!@&%1!#5.!&+'.-/(-!&+!-+-.,C!5(/,-!#2-./66D!

M&('5((!%1-!.-(56%(!#B!%1-!/'%&2&%C!/(!/!6/.,-!,.#5A!#+'-!-2-.C#+-!1/(!'#3A&6-0!%1-!0/%/D!F(-!

%1-!'1/.%!$-6#@!%#!'#3A/.-!(%50-+%(\!/+(@-.(!%#!%1-!/'%5/6!FD=D!M-A/.%3-+%!#B!*+-.,C!0/%/D!

!

=320!$'2**&!%>-582(/4!?*)-8/)(<*!@2;'(0*;0,2*!7*)(4/!

"#$%&'&(!)*+#,-'.#/!0-12#&-3!4'55!47%D!'&!,755$*7%$-'.#!(%7183!-7!2#3'(&!$&!$%,;'-#,-1%$55<!

%#387&3'.#!;7:#!-;$-!:$D#3!13#!76!3#&37%3!$&2!7-;#%!6#$-1%#3!-7!3$.#!#&#%(<=!!

!

=1/.-!%1-!<53-+1/5(!2&0-#!@&%1!(%50-+%(!N/2/&6/$6-!/%!@@@D653-+1/5(D'#3Y0#'53-+%/.CO!

%#!,&2-!(%50-+%(!/+!#2-.2&-@!#B!.-(A#+(&2-!/.'1&%-'%5.-D!*UA6#.-!-/'1!(-'%&#+!#B!%1-!@-$!

(&%-!N=3/.%!<&2&+,)!"-(A#+(&2-!<&2&+,)!L.--+!<&2&+,)!I#3B#.%/$6-!<&2&+,)!/+0!7/2&6&#+!<&2&+,O!

%#!1-6A!(%50-+%(!0-2-6#A!/+!/AA.-'&/%&#+!B#.!%1-!0&BB-.-+%!'#+'-.+(!%1/%!35(%!$-!'#+(&0-.-0!

@1-+!0-(&,+&+,!@&%1!/.'1&%-'%5./66C!.-(A#+(&2-!%-'1+#6#,CD!

!

*UA6/&+!%#!(%50-+%(!%1/%!%1-C!@&66!@#.S!%#,-%1-.!&+!,.#5A(!%#!B&.(%!&0-+%&BC!(&,+&B&'/+%!

'#+'-.+(!.-,/.0&+,!.-(A#+(&2-!/.'1&%-'%5.-!/+0!%1-+!0-(&,+!%1-&.!#@+!2-.(&#+!#B!/!1#3-!

@&%1!(5'1!%-'1+#6#,CD!E1-!$5&60&+,!@&66!5%&6&^-!(-+(#.(!%#!.-05'-!-+-.,C!'#+(53A%&#+!/+0!

5(-!/6%-.+/%&2-)!.-+-@/$6-!-+-.,C!(#5.'-(D!=%50-+%(!@&66!0-2-6#A!/!XR0&3-+(&#+/6!#.!,./A1&'!

3#0-6!%#!A.-(-+%!%#!%1-!'6/((!/+0!0&('5((!1#@!%1-&.!B&+&(1-0!A.#05'%!@#.S(D!

!

M&2&0-!(%50-+%(!&+%#!%-/3(!/+0!0&(%.&$5%-!%1-!0-(&,+!0-'&(&#+()!A-.(A-'%&2-(!%1&+S&+,!A#&+%()!

/+0!A-.(A-'%&2-(!.-'#.0&+,!@#.S(1--%(!N/%%/'1-0!%#!%1-!-+0!#B!%1&(!6-((#+O!%#!-/'1!%-/3D!

M&(A6/C!%1-!6&(%!#B!@-$!(&%-(!$-6#@!/(!A#%-+%&/6!.-(#5.'-(!B#.!%-/3(!%#!5%&6&^-!/(!%1-C!'#+05'%!

.-(-/.'1D!!

Image courtesy of www.eia.doe.gov 
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N;$-!'3!%#387&3'.#!$%,;'-#,-1%#O!

1%%A?YY-+D@&S&A-0&/D#.,Y@&S&Y"-(A#+(&2-Z/.'1&%-'%5.-!!

1%%A?YY@@@D-1#@D'#3Y/$#5%ZccPXa`WZ&+B#.3/%&#+R(3/.%R1#3-(D1%36!!

!

K#387&3'.#!$%,;'-#,-1%#!$885'#2!'&!-;#!"1:#&P$13!$-!Q'%('&'$!J#,;/!

1%%A?YY@@@DC#5%5$-D'#3Y@/%'1j2lT8=.E[S6L84mB-/%5.-lA6/C-.Z-3$-00-0e/%lT`!!

!

L2#$3!67%!R&#%(<!S7&3#%.$-'7&/!

1%%A?YY'1/66-+,-D-'#3/,&+/%&#+D'#3Y'%Y'%Z6&(%D$&Uj'l1#3-!!

!

T'3$2.$&-$(#3!76!0:$%-!P7:#3/!

1%%A?YY@@@D-1#@D'#3Y6&(%Z_PXTW_WZ0&(/02/+%/,-(R(3/.%R1#3-D1%36!!

!

U%##&!P7:#3/!

1%%A?YYA6/+-%,.--+D0&('#2-.CD'#3Y2&0-#(Y@#.60(R,.--+R1#3-(Y 

1%%A?YY@@@TD--.-D-+-.,CD,#2YS&0(Y.##B5(Y!!

@@@D,.&0R%&-D'#3!

!

I5-#%&$-'.#!R&#%(<!.'2#73/!

I1-'S!#5%!075$%!V74#%C!I5-#%&$-'.#!R&#%(<C!R&#%(<!S7&3#%.$-'7&C!$&2!WJ;'3!X15*Y!

1%%A?YY2&0-#D+/%&#+/6,-#,./A1&'D'#3Y2&0-#YA6/C-.Y-+2&.#+3-+%Y-+-.,CR

-+2&.#+3-+%Y/6%-.+/%&2-R-+-.,CD1%36 

!

KB%-.!(%50-+%(!1/2-!1/0!/3A6-!%&3-!%#!&+2-(%&,/%-!%1-!Q5-(%&#+(!.-6-2/+%!%#!%1-&.!/((&,+-0!

A-.(A-'%&2-)!,/%1-.!%1-!(%50-+%(!%#,-%1-.!/(!/!,.#5A!/+0!6-%!-/'1!%-/3!A.-(-+%!/!B-@!

&3A#.%/+%!'#+'-A%(!%#!'#+(&0-.D!L-+-./%-!/!'#3A.-1-+(&2-!6&(%!#B!&3A#.%/+%!'#+(&0-./%&#+(!

@1-+!0-(&,+&+,!/+!/.'1&%-'%5./66C!.-(A#+(&2-!1#3-D!!

!

f/2-!-/'1!%-/3!,-+-./%-!/!A.#%#%CA-!B#.!/+!/.'1&%-'%5./66C!.-(A#+(&2-!$5&60&+,!%1/%!

&+'#.A#./%-(!/66!'#+'-.+(D!E1-!A.#%#%CA-!'/+!$-!/!XR0&3-+(&#+/6!3#0-6!#.!/!(%#.C$#/.0!

'.-/%-0!-6-'%.#+&'/66CD!4%!(1#560!&+'650-!+#%/%&#+!#B!1#@!-/'1!B-/%5.-!@#.S(!/+0!1#@!&%!

(/2-(!-+-.,CD!8+'-!-/'1!,.#5A!1/(!,-+-./%-0!/!A.#%#%CA-)!,/%1-.!%1-!(%50-+%(!%#,-%1-.!/(!

/!@1#6-!,.#5A!/+0!1/2-!-/'1!%-/3!A.-(-+%!%1-&.!'#+'-A%(D!

!

!

K= = * = =J*>E= ? !

!

=%50-+%(!@&66!$-!/((-((-0!#+!%1-!B#66#@&+,?!

• !7&-!I1/.%!K'%&2&%C!

• !M-(&,+!:#.S(1--%!

• !L.#5A!7.#b-'%!

• !7-.B#.3/+'-!&+!,.#5A!/'%&2&%&-(!

n=--!.5$.&'(!/%%/'1-0!%#!%1&(!0#'53-+%D!!!

!
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!

I8JJF> 4 E h ! *9 *>E= ! K>M ! I8>>*IE 48>= ? !

!

• I#+%/'%!3-3$-.(!#B!%1-!%-/3!%1/%!0-2-6#A-0!<53-+1/5(!%#!2&(&%!%1-!'6/((.##3!B#.!/!

3#.-!&+R0-A%1!0&('5((&#+!#B!.-(A#+(&2-!/.'1&%-'%5.-!/+0!%1-!<53-+1/5(!A.#b-'%!

• 9&(&%!%1-!<53-+1/5(!&+!A-.(#+!

• M-2&(-!3-%1#0(!%#!.-05'-!-+-.,C!'#+(53A%&#+!&+!C#5.!('1##6!/+0Y#.!1#3-(!/+0!

0-2-6#A!/!'#335+&%C!/'%&#+!A6/+!%#!/02-.%&(-!/+0!&3A6-3-+%!%1-(-!3-%1#0(!

• 4+2&%-!/!.-A.-(-+%/%&2-!B.#3!/!6#'/6!-+2&.#+3-+%/6!-+-.,C!/,-+'C!%#!'#3-!%#!%1-!'6/((!

/+0!0&('5((!-+-.,C!/6%-.+/%&2-(!

• E/S-!%1-!0-(&,+!A.#'-((!/!(%-A!B5.%1-.!/+0!1/2-!%1-!-+%&.-!'6/((!&+'#.A#./%-!%1-!$-(%!

'#+'-A%(!#B!/66!%1.--!0-(&,+(!&+%#!/!(&+,6-!1#3-D!*+%-.!%1&(!1#3-!0-(&,+!'#+'-A%!&+%#!/!

'#3A-%&%&#+!(5'1!/(!%1-!L*!*'#3/,&+/%&#+!I1/66-+,-D!

!

!

I " *M 4 E = ? !

!

7K"E-*!7.#b-'%!M-2-6#A3-+%!E-/3!

o [&1#+,!f5)!K((#'&/%-!7.#B-((#.)!='1##6!#B!K.'1&%-'%5.-!

7K"E-*!E-/'1-.(\!K02&(#.C!G#/.0!

o K6&'-!f/.0&+)!;6#C0!I#5+%C!75$6&'!='1##6(!

o [-66C!=1#@/6%-.)!J#+%,#3-.C!I#5+%C!75$6&'!='1##6(!

7K"E-*!I5..&'5653!M-2-6#A3-+%!

o E-.&!;&++)!4M*K=!E-/3)!9&.,&+&/!E-'1!

o <&-(6!G/53)!4M*K=!E-/3)!9&.,&+&/!E-'1!

o 71C66&(!<-/.C!>-@$&66)!4M*K=!E-/3)!9&.,&+&/!E-'1!

o K6&'-!f/.0&+)!;6#C0!I#5+%C!75$6&'!='1##6(!

o [-66C!=1#@/6%-.)!J#+%,#3-.C!I#5+%C!75$6&'!='1##6(!

4M*K=!E-/3!

o [/%1-.&+-!I-++/3#)!7.#B-((#.)!I##.0&+/%#.!#B!*05'/%&#+/6!"-(-/.'1!/+0!M-2-6#A3-+%)!

='1##6!#B!*05'/%&#+!

o <&-(6!G/53)!4+(%.5'%&#+/6!M-(&,+!7.#b-'%!J/+/,-.)!='1##6!#B!*05'/%&#+!

o 71C66&(!<-/.C!>-@$&66)!K((&(%/+%!I##.0&+/%#.!#B!*05'/%&#+/6!"-(-/.'1!/+0!M-2-6#A3-+%)!

='1##6!#B!*05'/%&#+!

o E-.&!;&++)!,./05/%-!(%50-+%)!='1##6!#B!*05'/%&#+!

!

K00&%&#+/6!%1/+S(!,#-(!%#!=5-!J/,6&/.#)!M&.-'%#.)!='1##6!#B!*05'/%&#+!/+0!E.53/+!I/A#+-)!

M&.-'%#.)!='1##6!#B!9&(5/6!K.%(D!

!

E1&(!A.#b-'%!&(!B5+0-0!%1.#5,1!%1-!*05'/%&#+/6!*+1/+'-3-+%!I#66/$#./%&#+!
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L./+%!A.#,./3D!=5AA#.%!B#.!%1-(-!,./+%(!&(!A.#2&0-0!$C?!

o 9&.,&+&/!E-'1!

o I-+%-.!B#.!%1-!K.%(!/%!9&.,&+&/!E-'1!

o E1-!4+(%&%5%-!B#.!I.-/%&2&%C)!K.%()!/+0!E-'1+#6#,C!

o ='1##6!#B!*05'/%&#+!

o ='1##6!#B!9&(5/6!K.%(!

o I#66/$#./%&2-!B#.!I.-/%&2-!E-'1+#6#,&-(!&+!%1-!K.%(!/+0!M-(&,+!

!

K G8FE ! Ef* ! 4 > E *L"KE*M !M * = 4L> ! o ! *MFIKE 48> ! o ! K" E = ! = EFM 48 ? !

!

E1-!4+%-,./%-0!M-(&,+!o!*05'/%&#+!o!K.%(!=%50&#!N4M*K=O!&(!A/.%!#B!%1-!4+(%&%5%-!B#.!I.-/%&2&%C)!

K.%()!/+0!E-'1+#6#,C!N4IKEO!/%!9&.,&+&/!E-'1D!!!

!

GC!3-.,&+,!%1-!B#.'-(!#B!/.%!/+0!%-'1+#6#,C!&+%#!/AA6&'/$6-!A.-S&+0-.,/.%-+!%1.#5,1!(-'#+0/.C!

('1##6!N7[RTWO!A.#,./3(!%1/%!(%.-+,%1-+!(%50-+%!/'1&-2-3-+%)!9&.,&+&/!E-'1!&(!#+!%1-!6-/0&+,!

-0,-!#B!/!+-@!A/./0&,3!&+!-05'/%&#+D!!4IKE!@&66!.-/'1!$-C#+0!'5..-+%!-05'/%&#+/6!3#0-6(!%#!

B5(-!/.%(!/+0!%-'1+#6#,C!@&%1!'#+%-+%D!!85.!A5.A#(-!&(!%#!(%.-+,%1-+!'.&%&'/6!/+0!'.-/%&2-!

%1&+S&+,!(S&66(!%1/%!A.-A/.-!(%50-+%(!B#.!B5%5.-!'/.--.(D!!4IKE!@&66!$#%1!,-+-./%-!.-(-/.'1!/+0!

A.#05'-!6-/.+&+,!3#056-(!/+0!-+2&.#+3-+%(!%1/%!/00.-((!.-/6!+--0(!&0-+%&B&-0!$C!-05'/%#.(D!

!

;#.!3#.-!&+B#.3/%&#+)!A6-/(-!(--!#5.!@-$(&%-!/%!@@@D&0-/(D(#-D2%D-05D!!

!

!

:* ! 9K <F* ! h8F" ! ; * *MGKI[ ? !

!

76-/(-!%-66!5(!/$#5%!1#@!C#5!5(-0!%1-!'5..&'5653!3/%-.&/6(!/+0Y#.!/.%(!A.#b-'%!&+!C#5.!

'6/((.##3D!!:-!@-6'#3-!B--0$/'S)!(5,,-(%&#+(!B#.!&3A.#2-3-+%)!/+0!(5''-((!(%#.&-(D!!;&+0!#5%!

3#.-!/%!@@@D&0-/(D(#-D2%D-05D!!

!

L-%!%1-!S&%D!!E1-!4M*K=!%-/3!1/(!/2/&6/$6-!B#.!6#/+!/!+53$-.!#B!&+(%.5'%&#+/6!S&%(!B#.!#5.!2/.&#5(!

A.#b-'%(D!!K3#+,!#%1-.!%1&+,()!-/'1!S&%!&+'650-(!/!;6&AI/3)!/!(3/66!'/3-./!C#5!'/+!5(-!%#!,&2-!

5(!B--0$/'SD!!G-'/5(-!@-!'/+\%!$-!&+!%1-!'6/((.##3!@&%1!C#5)!@-!%5.+!%#!%-'1+#6#,C!%#!1-6A!

A.#2&0-!5(!/!,6&3A(-!#B!%1-!-UA-.&-+'-!C#5!/+0!C#5.!(%50-+%(!1/2-!@&%1!%1-!A.#,./3D!E1/%\(!

@1-.-!%1-!;6&AI/3!'#3-(!&+D!

!

K66!@-!/(S!&(!%1/%!C#5!0#'53-+%!C#5.!(%50-+%(!-+,/,-0!@&%1!%1-!A.#,./3!/+0!.-6/%-0!/'%&2&%&-(D!

;--6!B.--!%#!3/S-!%1-!B&63&+,!/+!&+%-,./%-0!A/.%!#B!C#5.!-UA-.&-+'-D!!L&2-!%1-!'/3-./!%#!%1-!

(%50-+%()!0#!%1-!B&63&+,!C#5.(-6B)!A/((!&%!/.#5+0!%#!356%&A6-!(%50-+%(!R!1#@-2-.!C#5!@/+%!%#!

0#'53-+%D!8+'-!C#5!/.-!B&+&(1-0!@&%1!%1-!S&%)!(&3A6C!.-%5.+!%1-!'/3-./!@&%1!%1-!#%1-.!

3/%-.&/6(D!E1-!4+(%&%5%&#+/6!"-2&-@!G#/.0!N4"GO!#B!9&.,&+&/!E-'1!.-Q5&.-(!A/.-+%)!(%50-+%)!/+0!

('1##6!/((-+%Y'#+(-+%!B#.!A/.%&'&A/%&#+!&+!%1&(!0/%/!'#66-'%&#+D!!:-!A.#2&0-!C#5!@&%1!/66!%1-!

+-'-((/.C!A-.3&((&#+!B#.3(!/+0!&+B#.3/%&#+!B#.!C#5.!(5A-.2&(#.(D!!



!

!
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FD=D !*>*"Lh!F=KL*!I8J7K"4=8>!
NI2$8-#2!6%7:!-;#!R&#%(<!V'#!5#337&!$.$'5$*5#!$-!444=#'$=(7.ZD'23@!

!

"#$(&<%/4!F(&+,!3/%1!%#!-UA6#.-!'1/+,-(!&+!%1-!5(-!#B!-+-.,C!(#5.'-(D!

!!

8.#(&12.&4!!

TD!;&+0!%1-!%#%/6!/3#5+%!#B!7.&3/.C!*+-.,C!I#+(53A%&#+!B#.!T]_a!/+0!%1-!3#(%!

.-'-+%!C-/.!&+!%1-!6/(%!'#653+!#B!%1-!/%%/'1-0!%/$6-D!f#@!35'1!3#.-!-+-.,C!0#!@-!

5(-!+#@!'#3A/.-0!%#!T]_aj!!

!

!

WD!;#.!%1-!3#(%!.-'-+%!C-/.)!5(-!%1-!0/%/!&+!%1-!%/$6-!%#!B&66!&+!%1-!p"-'-+%!h-/.q!

'#653+(!#+!A/,-!WD!I/6'56/%-!%1-!A-.'-+%!#B!%#%/6!-+-.,C!B.#3!'#/6)!+/%5./6!,/()!

A-%.#6-53)!+5'6-/.)!/+0!%#%/6!.-+-@/$6-!(#5.'-(D!!

!

XD!F(&+,!%1-!0/%/!,/%1-.-0!&+!Q5-(%&#+!W)!B&66!&+!%1-!-3A%C!A&-!'1/.%!#+!%1-!A/,-!XD!

</$-6!%1-!C-/.)!%#%/6!-+-.,C!'#+(53A%&#+)!/+0!A-.'-+%!B#.!-/'1!-+-.,C!(#5.'-D!!

!

`D!<##S!5A!%1-!5(-(!#B!-/'1!-+-.,C!(#5.'-!#+!%1-!%/$6-!/%?!

1%%A?YY@@@D-&/D,#2YS&0(Y-+-.,CD'B3jA/,-l/$#5%Z(#5.'-(Z#BZ-+-.,CR$/(&'(D!E1-+)!

6&(%!%1-!5(-(!B#.!-/'1!-+-.,C!(#5.'-!+-U%!%#!%1-!(6&'-(!#B!A&-D!!

!

cD!<&(%!%1-!-+-.,C!(#5.'-(!&+!#.0-.!B.#3!3#(%!%#!6-/(%!5(-0!B#.!$#%1!A&-!'1/.%(D!!

!

!

!

!

!

!

PD!M&('5((!1#@!/+0!@1C!%1-!%@#!-+-.,C!A&-(!/.-!0&BB-.-+%D!E.C!%#!A.-0&'%!@1/%!%1-!

-+-.,C!A&-!@&66!6##S!6&S-!&+!B&2-)!%-+)!#.!%@-+%C!C-/.(!B.#3!+#@j!



!

!
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F D = D ! * + - . , C !F ( / , - ! I #3A/ . & ( # + ! 7 / , - ! W !

!7.&3/.C!*+-.,C!I#+(53A%&#+!

T]_a! "-'-+%!C-/.!=#5.'-!!
M/%/!

g5/0.&66&#+!

G.&%&(1!E1-.3/6!F+&%(!

k! M/%/!
g5/0.&66&#+!

G.&%&(1!E1-.3/6!F+&%(!

k!

I#/6!! TWDWPc! Tdk!
TWDWPcYP_Dd``!

! !

>/%5./6!L/(!! WTD_]c! XWk!
WTD_]cYP_Dd``!

! !

7-%.#6-53N8&6O!! W]D_]c! ``k!
W]D_]cYP_Dd``!

! !

>5'6-/.!*6-'%.&'!7#@-.!! aDWX]! aD`k!
aDWX]YP_Dd``!

! !

"-+-@/$6-!*+-.,C!

N%#%/6O!!

`Da_P! Pk!
`Da_PYP_Dd``!

! !

E#%/6!! P_Dd``! Taak! ! !
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F D = D ! * + - . , C !F ( / , - ! I #3A/ . & ( # + ! 7 / , - ! X !

!

8.3?6.,!:$&.+,!"#$/2?<%3#$!
T]_a!

P_Dd`!g5/0.&66&#+!G.&%&(1!%1-.3/6!5+&%(!

!

!

!

!
!

!

I#/6V!Tdk!

>/%5./6!L/(V!XWk!
7-%.#6-53V!``k!

>5'6-/.V!ak!
"-+-@/$6-(V!Pk!



!

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

'
'

/012'3201456'7869':6'70';<6:3='8='82>?:7<>7128@@A'2<640=6:B<'?0C<'7?87'C89<6'16<'0D'6<=6026'8=;'07?<2'

D<8712<6'70'68B<'<=<23AE''

'

FE "8>?'4<260=':='A012'32014'>?006<6'8'4<264<>7:B<'G'8'H8A'70'@009'87'7?<';<>:6:0=6'I<:=3'C8;<E'

8E +'4<260='H?0'H:@@'@:B<':='7?<'?016<'J>0CD027K'D1=>7:0=K'8=;'8<67?<7:>6L'

IE +'4<260='H?0'H:@@'48A'D02'7?<'?016<'JI1:@;:=3'>0676'8=;'C8:=7<=8=><L'

>E +'32<87M32<87'328=;>?:@;'0D'<:7?<2'02'I07?'0D'7?<'8I0B<'J<=B:20=C<=78@'2<640=6:I:@:7AL'
'

NE O:7?'A012'4<264<>7:B<':='C:=;K'789<'8'@009'87'7?<'D0@@0H:=3'H<I6:7<6E''-?:=9'8I017'?0H'7?<'

?0C<'>01@;'I<';<6:3=<;E',6<'7?<'!"#$%"&'()"$*+,(-.(-/*!0(-'$*?8=;017'70'31:;<'A012'2<6<82>?K'

8=;'2<>02;'A012'D:=;:=36'0='7?<'8442042:87<'!"#$%"&'()"$*1"&0#2(-/*3,""''?8=;017E'

4,5'*($*#"$%0-$()"*5#&,('"&'6#"7*

• ?774.PP<=EH:9:4<;:8E023PH:9:PQ<640=6:B<R82>?:7<>712<'''

• ?774.PPHHHE<?0HE>0CP8I017RSSTUVWNR:=D02C87:0=M6C827M?0C<6E?7C@'''

1"$%0-$()"*5#&,('"&'6#"*5%%8("2*(-*',"*96:"-;56$*5'*<(#/(-(5*+"&,=*

• ?774.PPHHHEA0171I<E>0CPH87>?XBYF)#2-Z9@%)$[D<8712<Y4@8A<2R<CI<;;<;\87YFW''''

>-"#/?*@$5/"*A5$(&$=*

• ?774.PPHHHE<:8E;0<E30BP9:;6P<=<23AE>DCX483<YU''

B2"5$*C0#*>-"#/?*D0-$"#)5'(0-=*

• ?774.PP>?8@@<=3<E<>0C83:=87:0=E>0CP>7P>7R@:67EI:]X>Y?0C<'''

• ?774.PPHHHFE<<2<E<=<23AE30BP9:;6P2<=<23AE?7C@''

E($52)5-'5/"$*0C*3:5#'*;0:"$=*

• ?774.PPHHHE<?0HE>0CP@:67R^TUFN^NR;:68;B8=783<6M6C827M?0C<E?7C@'''

F#""-*;0:"$=*

• ?774.PP4@8=<732<<=E;:6>0B<2AE>0CPB:;<06PH02@;6M32<<=M?0C<6P'J>@:>9'7?<'_`@8A@:67a'78I'1=;<2'7?<'

B:;<0'H:=;0HL'

• ?774.PPHHHFE<<2<E<=<23AE30BP9:;6P200D16P'''

• HHHE32:;M7:<E>0C''

G8'"#-5'()"*>-"#/?*)(2"0$=*

• (?<>9'017'#0@82'`0H<2K'+@7<2=87:B<'"=<23AK'"=<23A'(0=6<2B87:0=K'8=;'_-?:6'b1@Ia'

?774.PPB:;<0E=87:0=8@3<03284?:>E>0CPB:;<0P4@8A<2P<=B:20=C<=7P<=<23AM

<=B:20=C<=7P8@7<2=87:B<M<=<23AE?7C@''

'

UE O029'H:7?'C<CI<26'0D'A012'32014'70';<6:3='8'?016<'7?87'C<<76'7?<'=<<;6'0D'8@@'7?<'

4<264<>7:B<6E'

8E `2<482<'8'C0;<@'02'D@002'4@8='0D'A012'?016<E'

IE c:67'7?<'D<8712<6'7?87'16<'2<640=6:B<'82>?:7<>712<'70'>0=6<2B<'<=<23AE'
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