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3 -3"#$ %&&'( . )#*+,- ./0#1 23&45( 67 8#9 2:&  

I4J0 40 IKLM CENHO G75'P$K G$40 Q(7HB '*+,- ;B7!40 K R*S4T U7/E!$;D7B4( #$ ;H*J0 G)$140 G)$V:

CB 4EW*0 1,( QX3 RJY )1 CZB7M [I'= 27\!$;D7B4( 2]ZEXB CENHO G75'P$K 17\D$ .'=70 )1 ;3 ;*+K$ G)$V:

'HEX5 R07^ _7`D4a- 1)$,B CbN0CB [R*S4T U7/E!$ $V+ .'=70CB c$,d( 4D# $) IeK4& G)K"1,( f3 CZ*g G75 .140

R*S4T U7/E!$ hi,3 jD7HO )1 6" 40 IKLM;D7B4( [?70 G75CB G17D# ;D7B4( k*B7- ;0 ),`\B $) )$V: ;3 'H3

CB l)7g hi,3 jD7HO I4B# #$ >),O 6" )17( '*+,- R*S4T m,S Q+7nB ;0 ;Y,- 70 .114: $) ;!?000/20 

CB 1)K"40 c7( )1 G#7: G)7/0 I7oE(1c7( )1 jD7HO 4p3$ ;3 R($ CJD'0 .f*D78! >L WB [q$'P$ ;*+K$ G75

I$) kD$407H0 .'!)$1 $) R07F) ;HAO ;0 1K)K K C07D)$#70 >L WB [CZg$1 CHS$'!$# k 8B4*r C8($ R*S4T [s4< G

CBJHW*& '*+,- ;B7!40 t7($ kD$ 40 K '=70 G$40 G1710 I$) c7(CB >),O kD$ ;0 G#$'!$I$) ;3 '=70 s4< G#$'!$

 70 cK$ c7( )175  ;0 2K1 c7( )1 K I'= uK4= R*S4T 'O)185 CB R*S4T 'O)1 70 'N0 ;0 2,( c7( #$ K '()

.Rg$14& '5$,g '*+,- ;0 C8($ R*S4T  

  

3 -4 6&4;0 )057 <#=7 >0?&7 )@;A#9 .  

S ;0 ;Y,- 70 R8XF kD$ )1 ;Z WEB >7NnF CHS >7@/WB K 'P$K 14 Z8M vD$4= K '*+,- Q/EHB 'HD"4

 #$ %& $V+ .'= '5$,g 67*0 c,@AB 'P$K hD '*+,- G$40 #7*! 1),B ;*+K$ 1$,B #$ hD 45 w4@B 6$]*B [c,@AB

f*8@- 7J!" k*B7- j07HB ;0 R`X! [1$,B CS4NBCB G4*:.114: 

  

 B;3C1  

xS$ G)7/0 

;NnF 27! 1$'N- 7!;NnF 2 1$'N- ;NnF 27! 1$'N- ;NnF 27! 1$'N- 

y3 1 1,5 1 1K1 G175 1 G]ZS z)7B 1 

y3 ;D7& R9Y hD k*D7& z4*- 1 4*= 1 'H0483 1 

I),3 ;D7& R9Y hD ?70 z4*- 1 ;n($K 1 c4EH3 QXi40 1 

{|0 R9Y hD 78! ;W*= 1 ),ZoDe 1 6,ZD7! 1 

4*= RX0 $ {: 1 CoHZ= 4( 1 S1 6,ZD7!;i4E 1 

RW& 1 I),3 1 >,Z*& 1 k-)73 1 
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I),3 RX0 1 ya( 1 

;+,+

CB,*H*B,+" 1 ;8X- 

;i4ES1 1 U)1 1 4JBK },0 4*: C04i 50gr 

1# 2 ?,+ 1 4!40 1 '*($ 4gr 

)$K# 2 

QXi40

Ge4!$ 2 R3$40 1 ~!) 210gr

{D'N- ;D7& 2 

QXi40

78H5$) 1 C +,& 1 I),3 U7N+ 600 

{D'N- 1 )731,g �*& 18 C-)$4P 4�( 1 ,ZY U7N+ 200 

,ZY R9Y hD .31K1 1 I),3 ;W*= 

hD

R(1 ya( U7N+ 150 

m)K

G1?,S 

30 

kg )$K# U7N+ 50 

x*aA- >7`(7AB : Vg7B  

  

3 -5D EFG) .3&45( .H I0?&JK( ;  !  

  ;0 k*=7B G4*:)73I7oE(1 K >?"C(7($ #$ Q(7HB G75$K CP$4< 673)$ kD4-CB CENHO G75'P 70 .'=70

 fD)$1 7J!" #$ C`X! >7ML<$ K R($ I'= CP$4< ;H*B# kD$ )1 ;07WB >7\!7g)73 ; HD$ ;0 ;Y,-CB 6$]*B 6$,-

k*=7B .*& $) >?"  .1,8! CH*0  

k*=7B k*H�85CB Q(7HB >?";D7B4( G#7(1,`J0 K c,@AB R*9*3 1,`J0 )1 '!$,- G4^,B .a! G)$V:

1 .'=70 ;E=$1I7oE(1 s4< CHS G75#7*! ;0 ;Y,- 70 ./0 kD$ ) I)78= cK'Y )1 2#? G752  .R($ I'= ;�$)$ 

  

 B;3C2  

k*=7B 27!>$]*J\- K >?" $'N-1 k*=7B 27!>$]*J\- K >?"  $'N-1  

G4EB K1 k*-,*: 1 ;04� t4&G$50  k-  2  

;04� t4& G$60k- 1 ;04� t4&G$16  k-  1  

h*+K)'*5 t4&150k- 1 f*+K)'*5 t4&400  k-  1  

CEBK7aB },Y  2   
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x*aA- >7`(7AB : Vg7B  

  

3 -6  L75,- I M&G ( ; I0?&JK( .  

I7oE(1 40 IKLM G'*+,- 'P$K 45ZO$ G75$)73 1,`J0 7D {*8 - RJY ['*+,- C >$]*J\- G4( hD ;0 #7*! [CD

#" [I7:4*8N- 4*�! C`!7Y >7X*(7- KU" >7X*(7- [I7oWD7B [m40 K  K C!7W! .-".D7B4( K .D7B4: >7X*(�- 

;anHB vD$4= ;0 ;Y,- 70 'D70 1)$,B kD$ U7/E!$ .1)$1C:�DK [G$RD1K'AB K 'HD"4S G75 27\!$ Cn*AB RXD# G75

 .14*: 

  

3 -70#9  . N3&45( #&O ; 3&45( PQG#R )@;  

'P$K G)7\- >?17`B 6$]*B K G'*+,- {H(4& 1$'N- ;0 ;Y,- 70 R8XF kD$ )1  ... K 'P$K G'*+,- 4*r {H(4&

CB 1)K"40 .114:  

  CB ;*+K$ 1$,B )7`!$  K c,@AB )7`!$ [I7oWD7B#" [e7E!,B K '*+,- {H(4& {B7= G'*+,- {H(4& 7M,8\B ;3 '=70

 {B7=14 .'H=70 CB 49!  

  4*r {H(4&{B7= '*+,-6 K >7X*(�- {H(4& [C-7B'g K C+7B [G)$1$ {H(4& [RD4D'B ;Z8Y #$ 49!  I7:4*8N-

CB . '=70  

  & {3 1$'N- kD$407H0 G'*+,- 'P$K kD$ {H(420  "40 49!CB 1)K.114:  

   

3 -86S5T7 ; > ,FH G 2%&7U :V M7  .  NU G  

  ./0 #7*! 1),B {3 RP7XB R($ 2#? 'P$K #7*! 1),B k*B# ;`(7AB G$40 [75)7`!$) '*+,- >7B'g [G'*+,- G75

) [G)$1$ ( I7:4*8N- [>7X*(7-RP7XB kD$ [>7`(7AB t7($ 40 .'!,= ;`(7AB ... K C57S cK'Y )1 753  j8Y

 .R($ I'= G'H0  

  

 B;3C3. > ,FH G :V M7  !  

yD1)  ./0 27!  ) #7*! 1),B RP7XBm
2

 (  

1  '*+,- 556  

2  )7`!$ 343  

3  C-7B'g K C57S) [ G)$1$ 210  

4  I7:4*8N- K >7X*(7- 74  
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5  I7oWD7B#" 25  

XB {3 j8YRP7 1208  

x*aA- >7`(7AB : Vg7B  

  

  ,B k*B# RP7XB 1)K"40 G$40678Eg7( RP7XB j8Y ['P$K #7*! 1)  1'M )1 752 CB U4� QD4� kD$ .114:

;<,AB k*B7- ),�HB ;0 ;!7g)73 CP$4< G751)$'!7E($ K c,O$ x`< 406707*g [75K45$) [G#7( C-" }4EX: [CW3

         .R($ I'D14: k**N- ...K        1208*2 =1412  

1412+88=1500 .fD4*o*B 4�! )1 ;!7g)73 RJY j04B 4EB  

  

3 -9. > 7U DW;#R N0#C0 N3Q9  

  IeK4& G$4Y$ fJB 673)$ #$ C DCB IeK4& R*aS,B kB7� ;3 75;B7!40 ['=70 .R($ IeK4& G$4Y$ 6$)K1 G]D)

67B# .RX*! CHpEXB I'M7F kD$ #$ ]*! CENHO G75'P$K q$'P$H0R*+7NS G'R*+7NS C5'!7B#7( k8� 75 K 75

I'M7FCB j07HB jF,B ;0 �*@/- K 4EJ0 RD4D'B �M70 7J!" 6143 'HB kEX = [2'F k*+K$ ),�HB kD$ ;0 .114:

S ;0 IeK4& hDR*+7N;0 27\!$ ;3 R($ C(7($ G75 R*aS,B ;8-7g �M70 7J!" jF,BCB IeK4& ]*B" kD$407H0 .114:

& G4\B 1)$1 >)K4�R*+7NS #$ 2$'3 45 f\P CNB7Y 'D1 70 IeK4 7- )K7WB U7/E!$ K ;*+K$ >7a*aA- ;ZP4B #$ 75

I4J0 ;ZP4B.*& $) R*+7NS 45 G$40 Q(7HB 67B# K 'D78! 1)K"40 $) CENHO 'P$K G)$140*0 Rg7H= 70 %�( .'H3 CH

.*& [v0$K) R*+7NS #$ G#7*!R*+7NS ;8-7g K uK4= 67B# G7540 G),< $) 75;B7! k**N- >'B )1 '!$,E0 ;3 'H3 G]D)

 ;3 '= '5$,g C-$)7Xg 61,8! 1)$K �M70 1)$,B Cg40 )1 IeK4& G$4Y$ )1 4*g7- ;3 $4i ['51 {D,A- $) IeK4& I'=

/( )7*X0 6" 6$4`YCB RR*+7NS ;B7!40 kD$ )1 .'=70  >$)$1$ #$ yZE/B G75#,\B Vg$ 70 IeK4& G$4Y$ C(7($ G75

 I'= uK4= v04D�Vg$ ;0 K I4J0 ;!$K4&CB fEg G)$140R*+7NS #$ hD 45 27\!$ 67B# .1,= f\P ;0 ;Y,- 70 ]*! 75

R*+7NSCB I1# k*8/- R*+7NS jF,B ;0 278-$ )1 C+78EP$ >L WB K 75CB >L WB kD$ ;Z8Y #$ .1,=  ;0 6$,-

k*=7B })79( >L WB [#,\B Vg$ G)$1$ >$)4aBI$) >L WB K >?"" G#$'!$ 70 $V+ .143 I)7=$ ... K CWD7B#

C:�DK ;0 ;Y,-;B7!40 RNHO kD$ G7567B# G]D) I'= ;ES4: 4�! )1 c7X D s4< G$4Y$ ( R!7: )$1,8!) G'H0

.R($ 

  

4 N) =FX0 P&+T( ; 6/?K( .  

   k*B7- I,A! [}K4S G75 ;B7!40 ['*+,- G75 ;HD]5 [}14: )1 ;D7B4( K R07^ ;D7B4( 1)K"40 ./0 kD$ )1

BCB )$4F C()40 1),B s4< G17@EF$ C07D#)$ �D7E! K C+7  .14*:  
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 4-1 L"#=7 6&4;0 )057 YU@0 ; @03Z7 .  

R8*F .R($ I'= ;`(7AB h* 9- ;0 {`F ./0 )1 7J!" #$ hD 45 4D17aB K s4< #7*! 1),B ;*+K$ 1$,B  G75

R34= #$ 2LNE($ t7($ 40 ;*+K$ 1$,B Zg$1 4`ENB G75I'8M G75)$#70 K C ScK'Y .R($ I'D14: k**N- C=K4 I)78= 

3  k*B�- ;HD]5 1)K"40CB 67W! $) 'P$K CZO$ ;*+K$ 1$,B .'51  

  

B;3C 4  

  !"  (#$/ %&'() )*+,  (-'./0)#$ 12+3 456  

7"-:3":  "1&;, 2 <(=> 85 119000000  

  ?@A& B&(A&  20 7235000  

 CDE$F& +-1;G 100 70000000  

 3&HEIA 2 @J4KL +-1;G 10 76678000  

+-1;GMJN  "G) HJO(L /HPA Q-JR5/3HS3!( 7102000  

HJO(L  "G +-1;G T4U 210015099  

+-JGQL"J)4*  "G 15 5025000  

) +A"V3": +4JR +-1;G2/0HS3!( 2000000 

Q$."13! QLDJE8L +-1;G 100   

+-1;G W: T4UXR"Y  "G 287040099  
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x*aA- >7`(7AB : Vg7B  

  

  

4 -2. !6Q/?   !"# $%&' ()*#+ ,+&#+ -"'./ (!0  

   ! "#$% & '() *+, -!./ 0.12 34$! 56(27 87$27 9:%.;! -:< 43 .=2, 07 >? (@ 0.12 34$! (?3.A! 9B CD/.)

E(2 F?(#, 5.D:! () 56(27 87$27 07 >? (@ CG7& 5.=) ."%7 HC?3(I92.JK470& 5$% 07 HC/ LMN7 5.@ 5.@

 & 9OPI F11QK 9R$)(!  S&CT 43 U.NMR7 F?7 V?.O2 ."%7 HC/ 9:%.;! .=2, 9) W$)(X@ 9D?Y@ Z, 5.D:! ()

 H4.X/5  ! HC@.P! -).<. C/.)  

  

  12345  

[(/  CG7&  92.1\.% ](^!  ( S.?4) CG7& 5.=)  
-B 9D?Y@  

(Z.!$K )  

 '()  "N.%$_1B 0/520 43 17200000  

 L.# +,  `Qa!(O! 1200 2500  3000000  

  Q1:R 0.I  7Y@`Qa!(O!4 0/0 0 0/0  

 -1b&0.I  `Qa! (O! 75 150000  11250000  

 F?YD)  (O1\ 6250 700  4725000  

( U&0.!) H.1% "c2 `Qa! (O! 0/0 0 0/0  

 dXT  36175000  

e1A;K U.:%.;!:f#.!  

  

4 -3564 .  7$*8 %$ 9:!'*; $%2<*= 2 >+?4+ (3@=  

! 56(27 & 37$! 9:%.;! g.%7 () *[(R h3(I 43 9?.!(%7& -D%(i F1DjX@ & 0.12 34$ -?k 5$l\7 e).m! CG

 ! L.n27 3$/:  

: 0.12 34$! U.Qm< & 91\&7 37$! ( o\7  

  _#73 37$! ) h4.c% H4&3 >? 57() CG7&  p(^! U.Qm< & 91\&7 37$! 9D?Y@45 54.B 0&4   T4.# 37$! &100 

9) ( 54.B 0&4  ! 4$qD! h3(I 43 9?.!(% 07  PJ) Z7$DN  .3$/  

G ( +: Z.DB4.B 3YXO%3 & $A  
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 S3.Q!  Z.DB4.B 3YXO%3 & '$AG 9D?Y@30  ! 4$qD! h3(I 43 9?.!(% 34&,() 43 & 9:%.;! 54.B 0&4  .3$/  

: 0.12 34$! 56(27 ( r  

 0.12 34$! 56(27 F1!sK 9D?Y@45  U.:%.;! 43 h3(I 43 9?.!(% 07 5(l?3 tJ) Z7$DN 9) *CG7& 54.B 0&4

 ! 4$qD!  .33(I  

Y@ ( 39D? : h&(p 5.@  

9D?Y@  h&(p 5.@20  ! -1aPK 74 h3(I 43 9?.!(% 07 5(l?3 "Xu< *CG7& 0&4  9B "%7 (Bk 9) L0v .C@3

9D?Y@  h&(p 5.@5/0  ! 92.1\.% h&(p h047 Cw43  .C/.)  

9D?Y@ (?.% ( x@ : .@  

   * \.XOG7 >u?4 t@.B & U.:%.;! Z.D1XR7 "1_).< t?7Yp7 57() 9XK.# 435 ! Cw43 dXT 9) '$p 347$

 ! 9p.y7 9_w.G  .3$/ Z7(:T *"%7 HCP2 9Op(I (q2 43 9B  \.XOG7 347$! .K 3$/ 

   %4() & U.:%.;! g.%7 () "Xu< F?7 43 9D?Y@ *HC!, -XN 9)  Dp 5.@ % 9) W$)(! 5.@ h3(I 43 9?.!(

CA! 9_XT 07 *CG7&1\&7 37$! 9D?Y@ & 47'() *+, ) 56(27 87$27 F1!sK * p(^! 9 "#$% *  2.u27 5&(12 U.!C# (... &

'$AG) H4.X/ S&CT e).m! 347$! (?.% & ( Z.DB4.B 9X1) & .?7Y! *6   .C/ CD@7$# 34&,()  

  

 12346 . 7$*8 %$ 9:!'*; ABC+ 564  

[(/  54.B 5.@0&4 37CQK  (Z.!$K)-B h 047 dXT  

 _#73 91\&7 37$! F1!sK 45 225000000  

 T4.# 91\&7 37$! F1!sK 100 61111111  

Z.DB4.B 5.?7Y! & '$AG 30 19135000  

0.12 34$! 56(27 87$27 45 6029166  

h&(p 5.@ 9D?Y@ 20 1000000  

) 54.T 5.@ 9D?Y@ (?.%0/5Cw43 ( 121000000 

h3(I 43 9?.!(% -B dXT 434000000 
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e1A;K U.:%.;!:f#.!  

  

4 -4.  D< $%2<*= 2 E=!F 9:!'*; 9= G&=*' H!IBJ+  

   ?7473 07 H&(I Z, *").z 9?.!(% 07 4$qD!  O1@.! 9B "%7  OQDw CG7& 9) e_QO! 5.@  Xb73 .? ").z {.O:u2

9) & C2473  ! 547C=l2 *h&(p 57() 92 & "B(/ 54.T U.1_XN Z.?(T 43 H3.cO%7 4$qD!  *").z 9?.!(% 9) C2$/

 ?74739?.!(% 5.@ ! 'MR7 Y12 UC!CD_)  ?7473 .? 57.33(I   

  -1aPK |7YT7 07  ! ").z 9?.!(% HCD@3 H.lO%3 Z7$K  Z.XO#.% *F1!0 * ?.D)(?0 U.u1%sK *C1\$K }# U7Y1=nK & .@

9R$;! &9D?Y@ *54737 L07$\ & 91z.z7 *91_A2 }b.%& *50.% H(=) 07 -:< 5.@  .3() L.2 74 ... & 5473() 

 9?.!(% -B ~<4 F?7& �7CG7 "=T 0.12 34$! ").z 547fI ! F11QK 74 CG7 .CDB  

 12347 . E=!F 9:!'*; $%2<*= 2 >+?4+ (3@= 564  

[(/  )    -B h047 dXTZ.!$K(  

F1/.!C1\$K U7Y1=nK & Uv, 515000000 

 !$XN U.u1%sK & U7Y1=nK 64500000 

 91_A2 }b.%&  21500000 

 F1!0  250000000 

50.% 9R$;! & Z.XO#.% 260000000 

L07$\ & 91z.z7 54737 6000000 

9D?Y@t1i 5.@) HCP2  D1)5/3Cw43( 32693000 

9D?Y@H(=) 07 -:< 5.@5473() 60000000 

 4.)(% 9D?Y@5%  50555269 

9?.!(% -B dXT").z 547fI 1209000000  

e1A;K U.:%.;!:f#.!  

  

4 -59:!'*; KL .  (%+M8  

9?.!(% (?3.A! 9) 9T$K .)%.;! h3(I 43 & ").z 547fI9?.!(% -B *HC/ 9:  S&CT e).m! [(R 547fI8  

 ! 34&,()  S3.Q! 9B "%7 (Bk 9) L0v .33(I60 9?.!(% Cw43 UC! CD_) L7& "p.?43 e?(R 07 ").z 547fI5  9\.%

 H(=) .)12  ."%7 9Op(I 47(< (q2C! Z, "#73(i 0.) *[(R  \.! 5.@07(K ~1qDK 43 9B C/ C@7$# F1!.K Cw43 
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 12348 . 2<*=9:!'*; $% (%+M8  

[(/  (Z.!$K)-B h047 dXT  

 ").z 9?.!(%  1209000000  

 h3(I 43 9?.!(% 434000000  

9?.!(% dXT-B 547fI 1643000000  

e1A;K U.:%.;!:f#.!  

  

4 -69@:?0 .  3"N&/ (!0  

9?.!(% () H&MN S$^;! (@ C1\$K 57() 7C27 H74 & �7CG7 "=T 0.12 34$! 547fI9D?Y@ *CG7& 50.@ C?.) Y12  ?

9) 9D?Y@ F?7 .3(B 4$qD! CG7& "1\.Qp H4&3 S$R 43 & 92.1\.% U4$w $AG CD2.!  !M<7 -!./ .@ F1!sK *Z.DB4.B '

 ! ... & 56(27 9D?Y@ tJ) F?7 43 .CD/.)  ! 34&,() (1�O! & ").z 5.@ 91=K 9) ":u2 Z, g.%7 () Z7$O) .K 3$/

�#./ 9:%.;! & [(R  \.! 5.@07(K.! 5.@.3$X2 L7C<7 53.^O<7 &  \  

  

4 -79@:?0  .  E=!F (!0  

  9D?Y@  X2 (11�K *C1\$K �m% (11�K .) 9B "%7  T4.J! *").z 5.@ %4 (cw 9) .) CD�(@ .CDB C1\$K Z7Y1! ZC1

92.#4.B  _1mQK) ! ]fG Y12 ").z 9D?Y@ LM<7 07  �Q) ( -1_;K & 9?YnK 43  \& C2$/  9) 9T$K .)  \.! 5.@

H.K$B C! ! *'$p 9c<& Z3$) U .C2473 3$T& .@ 9D?Y@ F?7 9B 3(B �(p Z7$K  

  

 123499@:?0 $%2<*= . E=!F (!0  

[(/  (-B/ ").z) Cw43  (Z.!$K)-B h047 dXT  

Z.DB4.B 5.?7Y! & '$AG 85 119000000  

 56(27 87$27  20 7235000  

 �M=O%7 9D?Y@  100 70000000  

547C=l2 & (1XQK 9D?Y@ 10 76678000  

9D?Y@t1i 5.@) C1\$K HCP2  D1)5/3Cw43( 7102000  
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C1\$K 5.@ 9D?Y@ dXT 210015099  

9D1@  K.1_XN 5.@ 15 5025000  

) 92.#4.B 9X1) 9D?Y@2/0Cw43( 2000000 

 Op.?43  KM1=uK 9D?Y@ 100   

9D?Y@ -B dXT").z 5.@ 287040099  

e1A;K U.:%.;!:f#.!  

  

4 -89@:?0 . OP' (!0 *"  

  9D?Y@  ! (11�K *C1\$K �m% (11�K .) 9B CDOu@ 9D?Y@ 07  !M<7 (1�O! 5.@ 47CA! 9�(@ S.�! Z7$DN 9) .CD).?

 (11�K C1\$K "1p(� 9) ":u2 LM<7  �Q) Y12 tJ) F?7 43 ."%7 0.12 34$! 5(OP1) 91\&7 37$! 3$/ (OP1) C1\$K

 !  Z,  lOu)  \& *CDB100  X2 % C/.).  

  

 123410.  9@:?0 $%2<*= *"OP' (!0  

[(/  (-B/ ").z) Cw43  (Z.!$K) -B h047 dXT  

U.Qm< & 91\&7 37$! 100 1130000000  

Z.DB4.B 5.?7Y! & '$AG 15 21000000  

 56(27 87$27  80 28940000  

547C=l2 & (1XQK 9D?Y@ 90 690103251  

9D?Y@t1i 5.@) C1\$K HCP2  D1)5/3Cw43( 41297900 

D?Y@9  K.1_XN 5.@ 85 28475000  

9D?Y@ -B dXT (1�O! 5.@ 1939816151  

e1A;K U.:%.;!:f#.!  

  

4 -9 1&QR' S3T A!6/ E6"C .  

9D?Y@ 9:%.;! .)9D?Y@ -B *[(R (1�O! & ").z 5.@ L.XK "X1< *CG7&  X%7 "1p(� 9) 9T$K .) [(R 5.@

: .) "%7 ()7() S$^;! HC/  

111342  HC/ L.XK "X1< =  
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4 -10UV!T . W*J ($!QPC+ (!0  

    R & [(R 9\.% >? 57(T7 Z.!0 57() (... & 5CA2 H$T& h3(I & Z.?0 & 3$% () -XOP!) U.:%.;! 91_B

10 H(=) S&7 9\.% �#./ U.:%.;! & o?4.QK Y12 & 5473()L(2 }%$K -!.B 4$R 9) [(R 53.^O<7 5.@ 47Yp7

."%7 9Op(I L.n27 4.c!.B 5(K$1�!.B  

  

4 -11*= . 72*X 2 3"N&/ 9'!#  

  t1i  "1p(� .)  _#73 tJ) &3 9) 5C1\$K Uv$^;! h&(p 9!.2()  D1)85 V?74 E(2 .) Z, 5.=) & C1\$K %

.) U743.w "=T  T4.# tJ) & Z.!$K15:1! 4v3 E(2 .) Z, 5.=) & C1\$K "1p(� %  "1p.Q! 07 U743.w 9B C/.

."%7 4734$#() Y12  K.1\.!  

  

4 -12 YN!' -"'!/ .  

   !  D1) t1i  �_:! "#.% H4&3 57CO)7 43 33(I800000000 H(=) H4&3 57CO)7 43 & Z.!$K  �_:! 5473()

685000000  F1DjX@ & Z747C!.=% H34&, -;! 07 547fI 9?.!(% Z.!$K500000000  43 UC!CD_) L7& Z.!$K

 E(2 .) "#.% H4&3 57CO)712 .C/.) 0.12 34$! %  

  

4 -13*J ($!QPC+ H!Z;!R' . W  

  �#./ & 5(K$1�!.B U.:%.;! V?.O2  ! [(R 54&,3$% 07  B.G [(R 53.^O<7 5.@ .C/.)  

  9?.!(% "PI() E(2 4$Bf! U.1y(p .)IRR    3&CG31.65  -B  _Qp h047 �\.# & 3$) C@7$# %

9?.!(%NPV   H(=) E(2 4315  S3.Q! %1.486  !  \$:< -).< 4.1u) ~<4 9B 3$) C@7$# Z.!$K Z$1_1! .) & C/

Z.X@  ! 9B 4$R  H4&3 ."%7 v.B F?7 C1\$K Z3$) 53.^O<7 5v.) 91T$K 07  B.G *C/.) (Kv.) ~<4 F?7 9� (@ C1273

 .) ()7() ( -?YDK E(2 +.uOG7 Z&C)) 53.N 9?.!(% "PI0.)4.7  ! S.%  )  �(;O! 9?.!(% "PI0.) H4&3 & C/.)

  -?YDK E(2 4315 .) ()7() ( %6   ! S.% .C/.) 

  Z.X@  5v.)  _#73 H30.) E(2 & "%7 4734$#() 7(T7 07 v.) Z.D1XR7 .) (q2 34$! [(R "%7C1i 9B 4$R30 %

9?.!(% 57() [(R F?7 5v.) "1)7fT C?$!  ! 4.XP) 547fI 3&4 . 43 [(R  ).?047 9) (OP1)  %4() 57() S.G

E(2 F1?.i & (Kv.) -?YDK 5.@ .C/ C@7$# 9O#73(i (K  

  K U4$w 43  *-?YDK E(2 (11�NPV  H4.X/ S&CT e:R11 .3(B C@7$# (11�K  
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 123411.  NPV K:?@/ [*# != H2!\P' (!0  

e1A;K U.:%.;!:f#.!  

  

4 -14< . E";!]^ ?"N!#  

    K7(11�K h$JO%3 92.#4.B 07 5473() H(=) .? & 7(T7 S$R 43 "%7 FaX! 54.J) h&(p "X1< 9aD?7 9) (q2

 S&CT 43 9B H4./7 34$! Y1\.2, C2$/12   * h&(p "X1< U7(11�K .) 9B "%7 `_m! F?7 C?$! "%7 HC/ H373 Z.P2

IRR  &NPV  ."/73 CD@7$# (11�K 47CA! 9�  

  

34 1212. E";!]^ ?"N!#<  

NPV     (Z.!$K)  IRR  h&(p "X1< U7(11�K  

1935151228  36.84%  5+ %  

1001952603  26.13%  5 % -  

2454242963  42.94%  10 +  

517855816  20.71%  10 –  

e1A;K U.:%.;!:f#.!  

  

   %4() F?7 V?.O2 *C).? t@.B .? t?7Yp7 "X1< (I7  ! Z, 5.?$I .@ % S.G h047 9B C/.) t?7Yp7 .) 9?.!(

 !  t?7Yp7 Y12  _#73 H30.) E(2 9O:\7 & C).1! t?7Yp7 *"X1< .C).?  

 !"     (Z.!$K)  E(2 H(=)  

2040989735 12%  

1655349555 14%  

1330511945 16%  

1055836685 18%  

822737078 20%  

379296808 25%  

77245122 30%  
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   ! Z.P2 U.:%.;! V?.O2 E(2 43 C@3  5(OP1) 53.^O<7 91T$K 57473 [(R 57(T7 *(Kv.) h&(p 5.@

 ! .C/.)  

   %4() F?7 V?.O2  ! Z, 5.?$I .@  *-?YDK E(2 t?7Yp7 .) 9?.!(% S.G h047 9B C/.) ! t@.B C).?  

  ! Z.P2 U.:%.;! V?.O2 &  E(2 43 C@3  ! 53.^O<7 91T$K 57473 [(R 57(T7 *(Kv.) -?YDK 5.@ .C/.)  

  

5. 9_"P#  (*"8  

   U$_1i >? 57473 9B C/ 9O#73(i CDX/$@ 50.I 54.J) 53.^O<7  ).?047 9) 9\.A! F?7 43ODS  !  C/.)

43 9B $!.# 4.B3$# 4$m) Z�1uB7 3$:XB U4$w ! h .3$/  

  .? 9?.!(% "PI() E(2 *U.:%.;! L.n27 07 -w.G V?.O2 e:R IRR   5v.)30 �\.#  _Qp h047 & %

(NPV) E(2 43  5.@15  &20   S3.Q! Cw431.486  Z.!$K Z$1_1! &822  ! Z.!$K Z$1_1!  9aD?7 9) (q2 .C/.)

C1\$K -!7$N H(=) .? & 7(T7 S$R 43 "%7 FaX! 3 92.#4.B 07 5473() C?$! H4./7 34$! Y1\.2, C2$/  K7(11�K h$JO%

 *h&(p "X1< U7(11�K .) 9B "%7 `_m! F?7IRR  &NPV  E(2 43 & "/73 CD@7$# (11�K 47CA! 9�  h&(p 5.@

 ! 5(OP1) 53.^O<7 91T$K 57473 [(R 57(T7 *(Kv.)  5.@4$PB 9) S$^;! F?7  K743.w Z7$K 9) 9T$K .) & C/.)

T & o_OJ!$! *047 +f9?.!(% (OP1) >?(;K `T 9?.!(% "=T Z747fI  ! tJ) F?7 43 547fI .3$/  

  )9 /.2 3CQO! dp.D! 07 4$PB H&MN"#$% ](^! t@.B 07   )  _1up 5.@ ~B 5.@ 9D1!$/ .) 9u?.A! 43

54.J) 07  /.2 '() ](^! t@.B & (... & H30.) 9D?Y@ t@.B Y12 & ... & H30.) ~B  <() 5.@ /.2  N.XOT7 5.@  

H(=) Y12 Z, 07  "QDw 43 ~1AOu! HC/ 3.n?7 S.�O/7 -B & C?3(I C@7$# CD!12430  F1ui & F1P1i d?.Dw 43& (c2

 .) ()7() 9Ou)7&37290  ! (c2  ! 5(1lXP� ~<4 53.^O<7 �1G 07 9B C/.)  F?7 C1\$K -B (l?3 ](R 07 .C/.)

 S3.Q! .:?(AK  �_:! 4$PB 43 S$^;!746 v.% Z.!$K 34.1_1! 73&CG &  _#73 �\.#.2 C1\$K 9) 9215 �_:! F?7 %

h047 9) 74  ! "QDw tJ) H3&Yp7 9?.!(% "=T Z, "1)7fT & S$^;! F?7 5v.) 91T$K 5.?$I 9B C?7Yp7  547fI

 !  .C/.) J_K & v.) 4.!, C@./ .! Y12 54$PB �m% 43 * 07  ~1Ou@ F)(B C1uB7$2$! 0.I .) "1!$Xu! U.c_K  9B

 X<4 92v.%  3&CG1000  ! (c2  C/.) & C/ C@7$# -G S$^;! F?7 07 H3.cO%7 .) .=DK UMaP! F?7 L.XK 9B

.C/ C@7$# dp4 F1\$�u! & L3(! 07 54.1u) 9�C�3  

   ! .=DK 92 [(R F?7 57(T7 .)  /.2 53.^O<7 dp.D! 07 Z7$K H(=) 5047 5.@C!,43 & U743.w 07 ) C/ CD! 9a_

 ! .% U7347& U7(�! 07 Z7$K9D1!$/ & 50.I 5.@(\$B CD2.! F?Yl?.T 5.@v.B (?  -?.% & (?.% &  <() 54.J) *.@

9) 74  ?.:?0 .=DK 9B  P?.!(I  047 r&(# 07 & H3(B 5(1I$_T C247C2 74 (q2 34$!  ?74.B & "1c1B  \& C2473 H7(X@

.% &  _! �\.#.2 C1\$K t?7Yp7 * ?.cB3$# *(OP1) S.�O/7 U.:T$! & H3(B 5(1I$_T9c\$! (?  74 53.^O<7 5.@

9) .3473 H7(X@  
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   ! 3$# *-#73 43 Z, S0.2 "X1< 9) 9T$K .) F?7 () H&MN  "=T 43 `%.D! 5(Ou) 3.n?7 0.% 9D1!0 C27$K

 5047 dp.D! 07 74 4$PB HC/ (Bk dp.D! () H&MN & 3() 3$% (l?3 5.@4$PB (?.% 9) Uv$^;! F?7 (OP1) U743.w

! F?7 U743.w 07  /.2.C?.X2 ~QDO! S$^;  
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 5=!@'  

1. 37�2$a%75C=! * )1376( *" %CD=! 3.^O<7  2.:!"* (1:B(1!7 H.lP273 U74.PO27   

2. *(=!(i 5(<.) .y4 )1380(* " %4() Z7(?7 `JOD! d?.Dw 43 (>?6$\$DaK)  Dp  ?74.B" 9!.2 Z.?.i *

YB(! Z7(=K C/47  %.D/4.B  

3.  X1Xw 5(cQTCXG7 * )1376( *"^O<7 %CD=! 3." �.�* Z74C20.! Z$Dp & L$_N H.lP273 U74.PO27 *

 S&7  

4. ) -_! Z.!0.%  OQDw 9Q%$K Z.!0.%UNIDO 5.@ [(R  =1T$K U.Q\.m! F?&CK -XQ\74$O%3 * (

 * OQDw1978  

5. *Z.?Y?YN 9XR.p )1382( *"53.^O<7 dp.D!  ).?047-"%.1%  N.XOT7  5.n)  Q1:R 0.I  D?Yl?.T 5.@

H34&,(p  Oc2 5.@"C/47  %.D/4.B 9!.2 Z.?.i * 

6. L7(!  BC?(p * )1383( *"4$PB  OQDw 9Q%$K 5�K7(O%7" Dw H.lP273 U74.PO27 * S&7 C_T)*o?(/  OQ

 (~Oc@ C_T &  

7. 3.1!.BZ.?C1G&  _N * )1383( *"  G7(R  F1!$% Uv.A! 9N$Xn!*CDX/$@ 0$%0.I 54.J) "#.% &

"#$% ](^! 50.% 9D1=) t?.X@"   

8. F1c?(I"1B * )1375( *"53.^O<7 9Q%$K 5.@3(:@74 +.OB"�74 F1uG 9XT(K * F1uG CX;! * (c

  2 (P2 *  X/.@  

9.  2.n1_I(%.? * )1385( *" t@.B 43 F?Yl?.T 5.=O#$% 07 H3.cO%7 U7(z7 53.^O<7 -1_;K &  %4()

5(=/ Z&43 -A2 & -XG ~Ou1%  I3$\,"C/47  %.D/4.B 9!.2 Z.?.i * B(! Z7(=K CG7& 370, H.lP273Y  

10. Z.?(1P!9cR.N *)1388(  *" l2.# ]4.^! 43 0.I ](^! 50.% 9D1=)"  C/47  %.D/4.B 9!.2 Z.?.i *

3.^O<7 L$_NYB(! Z7(=K 370, H.lP273 5  

11. America Gas Association (AGA) , “Energy Efficiency & Natural Gas 

Utilities , Feb 2009 

12. Shelly Feuer Domash , Gas Fireplaces Show An Increase in Sales , New 

York Times , Late Edition , East Coast : Dec 14 , 2003 .pg 14,LI.2 

13.  Sugden , Robert Conceptual Foundations of  cost!benefit analysis 

:aminim alis approach , 2003 

14. Virginia Natural Gas , 2009 British Colombia (BC)  
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