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1. Within-cohort Redistribuation
2. Intergenerational Redistribuation
3. Inflation
4. Private
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3. Social Aids
4. Social Security
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/01�M" '�MD��> j3MIY1 <( ($IY@1 �G6R �90?1 O> 8�($�( O7 'R '�(� 8$5" N *+�,-.( P($w_
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*+�M,-.( /01�M" 8($M7 $"�M0G1 8( O@01< N 8��I-:( ��$90& 8($7 $"F+�51 *?^N )��> 8($7 8$-G7

�M& N �($M:$7 2(3M:( N `41 O04>F6<�ME �M.$7". <( �M&N `l�M51 'FMD $"��Mf N 2N� *6�MG. �M@.
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4A ��L�( N $0K($� *+�,-.( �Q(F+ 8�($:$7 �3S@1 O7��ML�( bFMX �M7 N *6�G. �(F��& J1(�R N �

�E( BFD `�F=" '�G. $E($E �� �G6�56( *KF6< $�%&�6 *l(F. Jd7 O7 *+�,-.( *l35,X N ��Y"(.
$GD *E�E( V3af O4,.<( *+�,-.( /01�"�� O> �E( 8F6NO1�6$7 eQ�:*+�M,-.( /01�M" 8�X

P�1F_ N*13,+�QN� zE3" ��"F,+ *X����1<�E �� N �X*��G683E<( O>BF�F& �G-QN�BF1RF6( )
*1 O���"�$K�.

c�$?" O7 �@7 )*+�,-.( /01�")�E( *13,+ O@01< �� *4,+ �� *636�: ��> B(�)�M0@1( 8($M7 OM>
)8$M0& )8��C07 <( *D�6 8F1R�� '�Ia6 j�=: �� '�6R B�(36�_ N }�dD( *+�,-.( B��� N 8��I-:(

�( /0@g,X N P3� �� N 8��,07*Mf($v 8��I-:( 8�X ���,f N *13,+ P�1F_ m�$v <( B��� U�a"
F63D *1 . /�(N B�M�� P�1FM_ N �1sME )*+�M,-.( 8�MX O,07 8�X O1�6$7 `1�D F6(3" *1 [3^31

O1�6$7 <( *\0vFD�7 8F1R�� BF@X� 8��� 8�X .
�3901 ��� *+�,-.( /01�" '(3@+ O7 'R <( j�L1 /�( �� O> Og6R)M7 *M@-=1 �13,+OM,07 cM�$?" $

�E( *+�,-.( /01�" 8(.O1�6$7M" 8�MX� B(� �� *+�M,-.( /01OM,07 8�MX��>OM,07 $M7 ��"FM,+ 8(8�MX
�E( �(3-E( 8��=.(.OM7 �3M_ �h,-E� <( *-,5: �_(�$& �7 ��=.( N $�hK�6 O7 �($�( �G,-50E /�( ��

" O,07 mf N P�0Q�1 '(3@+�1 �($: �G,-50E /�( JD3& �Y" *+�,-.( /01*F6$0K.O1�6$7 /�(�� �MX
��MIY6( *+3M6 N BFD B��0& *13,+ Jd7 ��IY6( eQ�:�� N �(<�7 ]506�C1 <( ���_ *13,+ �Q�f

*1 ]>�f (� *-QN�F@��,6 ���(F6 (� 'R <( �N$_ *��6(3" ndD O> .$MA�@+ �sM,+ ]-M50E /M�( ��
O��&*,6 N O-D(F6 8�$7��> �E( �7�:� N r�d-6( '�,X O> �(<�7 8(F@@> `,+ F@6(3".

 BT�N B�H��. <( *+�,-.( /01�" P�07�( �� )'R O63K P�0Q�1 Ja6 N F1R�� ;�<3" <�7 [3^31 �1(
�E( �(��3_$7 8(.

8�MX �(hM7( <( *MC� N F6�(� B��� J�(h�( �� *?E eE�@1 8�X �E�0E W�d"( �7 B��� 8�X �QN�
F1R�� �FL1 ;�<3" *�(FX( /0@i O7 *E$-E� �� *E�E(1(�E.N *ME�0E B�KF�� N� <( ;�<3" /�(

�E( `1�" `7�: 8��I-:( .*l�MX ]M506�C1 N �MX �E�0E O7 F1R�� �FL1 ;�<3" 8��I-:( B�KF�� ��
��3M1 N cM4-d1 8�MX BN$MK N �($M�( /0M7 *M-QN� P�M6�C1( N F1R�� 'R O40E37 O> �3D *1 Vsv(

�3D *1 ;�<3" '(�$,-QN� bFX .(���I-:( )*E�0E B�KF�� ��*6�6$1N� F@6�12 �"$M7(� )3N �hM-41 )
1. Income Redistribution
2. Romer, (1975)
3. Roberts, (1977)
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��<���g18(� O40ME37 �FML1 ;�<3" *E�0E ��?7( O> *E($>31� �13Cf �� O> F@-5X �N�7 /�( $7
$-M907 *+�M,-.( 8�MX OM@�hX )$-M907 8FM1R�� 8$7($7�6 �3.N P�3A �� ��$K *1 /00?" '�KF@X�

FD F@X(3_.2

�� N NN �@0,�<'($H3 '(3@+ �7 8( O?Q�w1"�"B�M�� N FM1R�� ;�<3" $7 �QN� 8�X �E�0E $0k"
F6�(� 2�L6( �C�$1R �� . N *6�1< N *?wa1 8�X B�(� <( B��\-E( �7 �G6R850*6�M1< B�N� *v BFX�91

1977-1981F@-_(�$& F1R�� ;�<3" $7 �QN� 8�X �E�0E $0k�" *E�$7 O7 .OM> OM?Q�w1 /M�( OML0-6
 N �QN� *+�,-.( O,07 $0k�" *E�$7 `A�fB�M�� *Q3M,?1 8�MX ��M0?1 $7 �FL1 ;�<3" 8�X �E�0E

N *M@0. e�$^ )'R 8�G,-���HQ N F1R�� /0H6�01 b($Y6( )F1R�� ;�<3" P($00x" e�$^ '3g,X
eM5> N P�M0Q�1 )FM1R�� �FML1 ;M�<3" $k3M1 B(� OM> FMX� *M1 '�96 )FD�7 *1 '35@0C"( n_�D

�E( *"�0Q�1 8�X F1R��.
�$� `l31�E 8$H�� O?Q�w1 ���4 '(3@+ �7 *a0aY""OM7 slNh6N �� F1R�� �FL1 ;�<3" N ;�<3"
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3. Ximing WU and others, (2002)
4. Samuel, Freije, (2006)
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1. Robert Halsman, (2002)
2. The baby – boom generations
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"*+�,-.( /01�" N *+�,-.( 8�X 8$7($7�6"�M,-.( /01�M" OM> FM��,6 *M1 B��MD( ]G1 /�( O72�MS6 *+

B<�"F63MD ZM��h6 ]MX OM7 ]M50Q�0E3E N 8�(� O��1$ME 'R �� O> ��NR �3.37 �06� �� 8()8�3Mu"
*l($H,X .(<�M06 OM@01< �� �M1( )FM@6�1 *M1 $7($7�M6 '�D �(F?-E( N '(3" )��> $k( $7 �G6�56( 2�S6 /�( ��

F@@> *1 (F0& �E� 8$7($7 *+36 O7 *4A( 8�X .( �3_ ��> B<(F6( O7 �> $X �D(�$7 VNF@A /�( <
�$> FX(3_ .*+�M,-.( P�M0f �� �G6�56( �>��91 N ��> $7 O> �E( *1�S6 *+�,-.( /01�" /�($7�@7

��(� O0C" F0Q3" N . N 8��C07 )Ok��f )8��,07 .../M�( 'N�� �� ��M506 $M97 '(�N�M. *M6($H6 $MH��
F6$0H01 �($: *+�,-.( /01�" $-i $�< �G6�56( )2�S6 . �Q(F+ 8�@?1*+�M,-.( /01�" 3"$& �� *+�,-.(

�E( /�( :8FM@1<�06 2�MH@X OM7 '�M56( $X O7 /-_(�$& OC47 )m4w1 8$7($7 O6 N m4w1 8$7($7 �6 O6 .�M1(
�E( F0Q3" N ��> 8�06� O7 �N�N N $-i /�( <( �G6R �N$_ *@?� )�G6�56( *l�\> �3_ $7 `A(.

 `A( ��2901�" `1�> 23G\1 O7 '�1�39> *E�E( '36�: �ME( BFD B��D( *+�,-.( / .8�M@=1 $M7
 `A( /�("*M7 )*K��M-�(��> <( )8$M0& )8��MC07 )*H-596<�7 $S6 <( *+�,-.( /01�" <( 8�(��3_$7

*CMDh& �=:($1 N *6�1�� N *-D(FG7 P�1F_ O7 <�06 )�6(3E N ~�(3f )*KF6�1 B(� �� )*-E$&$E
*6�H,X �E( *af )B$0| N O,07 P�3A O7 . �E( c4C1 �QN�8�MX FM1R�� `MY1 <( )/06(3: m=v

�($M�( ZM� ZM� 8($7 (� *Q�1 8�X ���,f N P�1F_ )2�$1 �>��91 <( `A�f F1R�� N *13,+
F@> /01�" �39>".

3 .?@"6-A( BC!"D K"Q3 +"�,)S�(5
�,-.( N 8��I-:( Py3Y" N $00x"+J�(hM�( $0S6 *�$M6 FM01( OM7)8�N��M7 �$M6 JX�M> )*KFM6<
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O@�hX O> BF��$K �+�7X�,-.( /01�" 8�Gf$v 8�+ * PFD O7*MC� $M1( /�( N FD�7 J�(h�( O7 N�

O|F|� /�$-,G1 <(8�X(� '($0K ]0,I" N '(�(%H-E�0EFMX� *M1 `0CM9".(%MQ�X�3M9> OM04> ��
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1. Social Insurance
2. Social Aids
3. General System
4. Employer’s Liability
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1. Private Compulsory Saving Fund
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2. Tax Financing
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1. Fully Funded Defined Contribution Systems
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1. Cash Flow
2. Benefit/Cost
3. Net Present Value
4. Internal Rate of Return
5. Cochran’s Sample Size Formula
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1.5 698,162 1,022,990 917,175 13 13 13 11 #/18Q#:  k(31- ?!&81

 k(311.3 853,473 1,069,028 1,038,775 20 22 22 18 #/26Q#:  k(31- ?!&82
1.3 849,725 1,143,909 1,107,886 28 29 29 26x#+ 9+  k(31- ?!&83
1.4 722,657 1,044,268 975,926 14 14 14 11 #/18Q#: k(32 - ?!&81

 k(321.3 937,838 1,224,906 1,165,594 22 22 22 18 #/26Q#: k(32 - ?!&82
1.1 1,161,043 1,276,260 1,255,562 30 30 30 26x#+ 9+ k(32 - ?!&83
1.4 773,760 1,119,170 993,566 14 14 14 11 #/18Q#: k(33 - ?!&81

 k(331.3 1,249,972 1,599,777 1,565,028 22 22 22 18 #/26Q#: k(33 - ?!&82
1.2 1,459,905 1,744,182 1,708,453 30 30 30 26x#+ 9+ k(33 - ?!&83
0.9 1,178,480 1,069,188 1,086,002 17 15 15 11 #/18Q#: k(34 - ?!&81

 k(341.3 1,446,406 1,841,973 1,805,053 22 22 22 18 #/26Q#: k(34 - ?!&82
1.1 1,921,635 2,044,391 2,029,949 31 30 30 26x#+ 9+ k(34 - ?!&83
1.2 1,039,188 1,244,332 1,229,679 14 14 14 11 #/18Q#: k(35 - ?!&81

 k(351.4 1,690,681 2,351,148 2,296,564 22 22 22 18 #/26Q#: k(35 - ?!&82
1.1 2,194,002 2,390,396 2,374,783 30 30 30 26x#+ 9+ k(35 - ?!&83
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1.1 2,446,922 2,721,360 2,697,330 30 30 30 26x#+ 9+ k(36 - ?!&83

9J.IJ @D#4 2,789,431 2,789,431  @D#4
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1.3 2,496,064 3,190,440 3,166,496 22 23 23 18 #/26Q#: k(37 - ?!&82
1.1 2,868,032 3,248,283 3,215,799 31 30 30 26x#+ 9+ k(37 - ?!&83
1.2 3,196,274 3,707,789 3,673,155 31 29 29 11x#+ 9+ KT<( k(3  k(38
1.1 3,933,727 4,273,160 4,259,306 34 30 30 11x#+ 9+ KhJ k(3  k(39
0.8 4,218,939 3,331,597 3,849,214 32 26 29 11x#+ 9+ K(3 k(3  k(310
1.4 1,588,005 2,267,220 2,184,716 24.4 26.3 26.1 iJ#*29N2#' bP ;J-! )*
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`!#$S/ ;$H! 360@$J 3.$'! 3&$2 ! "- 9$N2#' !3 Q#tT$A0 9Y+#$: RE$oa )*$+ ;$Z#a `!#S/&i%3
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@A#+ ;2 Q#: &( 31IT:3 bD0@M &+0&+ .3.<*2 Q#ITM0 9: ;:6&+ 9+ &LG2 ~.�.2 )%0 . 9OJ[ RF=J

 ~.J -0 31IT:3 bD0@M Ra03&\ 50&+ �?@A 9I*+ ! #2&46#P )*+ ;J#B/ #%7M485V* �VO1"[ ,$B/ 9$+ !
 �&TIP 9I*+ ^M Ra03&\,W65N%$:0 ?@$A ;STG2K$P 63 ;J#$B/ ~.$�.2 "#$GcI( &$80 9$OG%0 #$% ! R

k$l.P 5#$( RP&$A ! 30-[ b{#$<2 ! f&$M 63 &T$<*+ ;J#$B/ )$%0 �@$A#+ 9T$A03 3.'! 5-03&\
 3!@M ^*YC/ )%0 5#( ?303 5!#P ?303 �#:0 &+ 9P 9TA03 R*j.�.222 %06 56#$2[ 9N2#' bP -0

1.o2 ! ,+#G2 Q3#N/ 0&eP0 9P ~.�.2 )%0 "#2-#: 5#( 9{@{3 -0 ;O% ?60.I( �@%#IJ ;2 ?&V#=2 6#l3 06 &8 9I*+ 5#( "#2-#: f6#
R:0 ?3.+ ;j#IT'0 )*2#/.
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@G(3 ;2 b*O</101: 9+ &*z#/ m%.a KP ;J-! Kh: �#CH 9+ !@$J0 9T$A0@J @G%0&4 )%0 63 ;_ .0&$%-
 |61+ 5#( ?#86#P 63 �#:#:0)&T$<*+ ! &$SJ ?3 5x#+ (! �.$YM s#$dJ ! 360@$J 3.$'! ;J#$B/ "#$O20

@A#+ ;2 53#oTD0 "gP 5#( R:#*: -0 &z#T2 31IT:3 .

 1(JG3 . R#ST% �B 1,2 X�/+ 85�928 ?:4J! �B ��,#Y,2 E90,6=8 8;�928 "#Z�,#+ 34;#+ �Q6,N+
 P#Q9G)�Y,2 <8(

"#J- 9N2#' "03&2 9N2#'
 31IT:3 bD0@M

Q#: p.o2 9+ 31IT:3 RBFJ
31IT:3 bD0@M

 31IT:3 )*iJ#*2
9J#*H#:

 9+ 31IT:3 RBFJ
31IT:3 bD0@M

 31IT:3 )*iJ#*2
9J#*H#:

1.8 215.125 2.2 261.663 116.820
1.8 285.410 2.2 354.361 159.990
1.8 376.831 2.2 457.433 207.210
1.9 473.350 2.3 591.946 254.460
1.9 576.177 2.5 739.736 301.530
2.0 714.647 2.5 916.623 361.830
2.0 914.623 2.5 1.133.373 458.010
2.0 1.129.915 2.5 1.392.562 567.900
2.0 1.422.314 2.5 1.733.533 698.460
2.0 1.743.507 2.5 2.152.924 853.380
2.0 2.105.276 2.5 2.619.756 1.066.20
1.9 2.4

,BG2 :`#B:#C2)%0^*YC/

30&$40 5#$( 31IT$:3 @$A6 �&$J Q&TGP &+ ;GB2 ;j#IT'0 )*2#/ "#2-#: @%@' 5#( R:#*: 9TBH0
@$A#+ ?3.$+ 607$8 &$z0 �@J0./ ;2 1*J ;iTF<J-#+ -0 bBD Q#: �G\ Q.V 63 5&ITF2 560&D &+ Rh'.2

%0 9OJ[ s.:#$% ! ;Z.oa 9I*J #+ ;Z.oa 5#( RP&A 5#( R:#*: `!#S/ 9+ r.+&2 ~.�.2 )
@A#+ ;2 RP&A ;J.J#D 5#h+#FM 63 "[ �63 ! #( 31IT:3 ! �.YM RF*H 9_060 ?.CJ 63 ;TH!3.

1. 6.\.O*J)1386( 06 56#*Ta0 5#( 9I*+ ! 30-[ b{#<2 ! f&M Kh: �15 %R:0 ?3- )*I=/ .RP&$A "3!1$40 9$+ r.+&2 fgTa0
@A#B*2 9j.IL2 )%0 9+ kl.P 5#(.

2.B:#C2 ?!&8 �53#oTD0 `#)1387(} �22
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3A 5B C=�% 5D4 ( 34564 EF,�9G4 "#+H% I(J-K =8 J+A=8 L6M�%M,B163

9$I*+ q$ET=2 5#$( 9$%x )*$+ 06 @$2[ 63 ,$%-./ #+ s1*J#O2 9P K%3.+ "[ Q#BJ3 9+ ^*YC/ )%0 63
"0&*i+ 5&ITF2 ! "#8@A)]%&/#2 5#( 9%063 (06 5&$i%3 5.%6#G: 6.dG2 )%@+ ! K*(3 �*=</

K*_#IJ ;2 ;M0&V.
]%&/#$2 )%0 5#( 9%063 -0 ;O% 63 &*i+ 5&ITF2 #% ?@A 9I*+ 9P @*GP �&4)k$(3 k$% 63

�=<2 Q#tTA0 9Y+#: ?!&8 k% #+ 5@2[63 (360360&D . Q#tTA0 5#hH#: ;V 06 ;tH#B2 &*i+ 5&ITF2
 m%.a)30 %IT:3;EN4 ".J#D �#:0 &+ 06 m%.a 31 (�9$I*+ ^$M R$+#+ ;j#$IT'0 )*2#/ "#2-#: 9+

R:0 ?3.IJ Ra03&\.
 KD6 )%0 -09 %�3&$4 &$( "#263 Kh: "[3 %! 56#$O*+ 9$I*+ ;V#$*TM0 ?&$*aU R$+#+18 %Kh$:

@A#+ ;2 ;iTF<J-#+ . �R:0 ?@A �&4 ;/6#Bj 9+18 %63 5! 50&$+ �3&$4 9$I*+ ^$M ;Ta03&\ uEB2
5#( Q#:@A @(0.a 9G%1( �3&4 `.4 #/ ;iTF<J-#+ -0 ]\ 5#( Q#: ! 5-03&\ 9I*+ .?@$A 9$I*+ 07H

9$+ 3!6! �$C2 9$+ ! R$:0 ?3.$IJ ?&$*aU �!@GZ )%0 63 06 ;tH#B2 5-03&\ 9I*+ 5#( Q#: ;V 63
33&$8 @$G2 ?&$h+ "#2-#$: )$%0 63 m%.$a &%#$aU b$C2 -0 #/ R:0 60&D �;iTF<J-#+ Q#: .63 ]$\

�-60 �#CH `6.Z 5! 56078 9%#2&: �H#a ;EN4)NPV ( ��=<2 b%1G/ �&J k% #+ "0./ ;2
9$N2#' ;iT$F<J-#+ Q#$: ^$*YC/ )$%0 63 9$P 9$%#\ Q#: k% 63 06 5! 56078 9%#2&: ;EN4 �-60

 56#2[)1383 (36![ R:3 9+ 06 R:0 ?@A 9T4&8 &dJ 63.
 Q#: Q#M �-60 9B:#C2 50&+ ?3#ST:0 36.2 b%1G/ �&J ^*YC/ )%0 631383)19 (%?@$A )*$*N/

R:01 .Q#$: ?3 63 3&$4 &( 531IT:3 `#jgV0 5!#M nY4 ?3#ST:0 36.2 5#( ?303 9OG%0 9+ 9'./ #+
 5! ;iTF<J-#+ -0 bBD &*a0)1373 #/1383 (Q#$e2 50&+ "0.T+ #/ 3.+ 5&i%3 5.%6#G: 9+ -#*J �@J3.+

 k(3 631 ?!&8 $2 n:.T2 Q#tTA0 9Y+#: 50603 9P22#+ ;2 Q#: 63 06 3&4 &( @2[63 �@A12 Q#:
3- )*I=/ ��.4 5#hH#: bBD #2 . RBFJ 9+ &*a0 Q#: ?3 63 3&4 &( @2[63 RBFJ )*iJ#*2 6.dG2 )%@+

1.;$2 "#FO% ;26./ n%0&A 63 ?@A 9I*+ 50&+ 5&*8 K*Io/ n%0&A 3&O%!6 RY*YM 63 ^*YC/ )%0 63 b%1G/ �&J p#=TJ0 3&O%!6
@A#+ . 9X+06 -0 ;TF%#+ �K*_#IJ 9'./ b%1G/ �&J )%0 9+ 53#oTD0 3&O%!6 #+ K*(0.=+ &80)s6./ �&J+1)*( ;OJ#$+ ?&h+ �&J+1 (63 9$P

MK*GP ?3#ST:0 �@A#+ ;2 5&(#� �&J "#I( RY*Y . 9%#2&: 6.dG2 9+ ?@A 9I*+ k% 50&+ 9+#<2 5&*8 K*Io/ n%0&A 63 Q#e2 50&+ #20
"#$FO% ;26.$/ n%0&$A �;OJ#$+ #$% 53#oTD0 v&V k% 63 56078 9%#2&: #% 50 9I*+ v&V k% >H#D 63 ;j#IT'0 )*2#/ 63 56078

R:0 .8 K*Io/ 3&O%!6 9O*2#iG( 07H06 b$%1G/ �&$J )%0 "0./ ;2 �33&8 53#oTD0 9B:#C2 3&O%!6 )%1i%#' �9+#<2 n%0&A 63 5&*
R4&8 &dJ 63 ;H#2 5#( 60-#+ #% 53#oTD0 5#( v&V ;(3-#+ �&J ^+#X2 . 63 ! &P7H0 �.4 Q.2&4 ! 53#oTD0 3&O%!6 9+ 9'./ #+ ;TM

 s6./ �&J )T4&8 &dJ10 %?&h+ �&J `6.Z )%0 63 9P RS8 "0./ ;2 ;OJ#+8.2 %R:0 ?@A ;YE/ .@:&*2 &dJ 9+ ;YXG2 K( -#+ 9P .
@GA#+ ;2 s6./ -0 &z#T2 3.a #( kJ#+ ;J.GP ;OJ#+ ?&h+ 5#( �&J 0&%-.
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5#(31IT$:3 bD0@$M 63 )*iJ#$*2 )$%0 ! @$A 9B$:#C2 Q#$: &$( p.$o2 5#( 31IT:3 bD0@M @A6
[ R:@+ "[ -0 bBD 5#hH#: 31IT:3 #/ @A p&� "[ bBD #2 "#*H#: p.o2@%.

1

�&P7H0 �.4 `#B:#C2 s#LJ0 -0 ]\2(PV) @A 9B:#C2 &%- v&A 9+ ?!&8 ! k(3 &( 63 3&4 &( .

 3@j0.18 &FP -0 ]\9 %"#263 Kh: !3 % -0 56#O*+ 9I*+30 %3&$4 &$( ;$Ta03&\ 9$I*+ ^M bP
@%[ ;2 R:@+ .

 9B:#C2 -0 ]\PV�Q#$: &(NPV~.$IL2 -0 9$P 3&$4 &$( 5-03&$\ 9$I*+ "06!3 b$PPV"#*H#$:
33&8 ;2 9B:#C2 �@%[ ;2 R:@+ qET=2 .

5&IT$F2 5#$%012 -0 53#$IT2 "#*H#$: ;iT$F<J-#+ -0 ]$\ �&dJ @2 ]%&/#2 9%063 &( 63 3&4 &(
33&8 ;2 @G2 ?&h+ ;j#IT'0 )*2#/ �!@GZ ;Ta03&\ ."03&$2 50&$+ p.o2 )*J0.D `!#S/ 9+ 9'./ #+

 `.4 -0 ]\ 3&2 &*i+ 5&ITF2 36.2 63 �"#J- !-0 "#$GcI( @$GJ0./ ;$2 5! "0@$J-&4 ! &FI( �5!
@GA#+ @G2 ?&h+ 5&ITF2 5#%012 . �63#J ! }#a 360.2 -0 &*{ 9+ �"- &*i+ 5&ITF2 `.4 -0 ]\ )O*H

@A @(0.=J Ra03&\ 5! "#8@J#2-#+ 9+ ;tEB2 .63 `!#$ST2 3&O%!6 !3 9P 3.A ;2 >'.2 &20 )%0
 9N2#' !3 `#B:#C2)"- ! 3&2 (K*A#+ 9TA03.

9$$2.T=2 5#$$( ?@$J!&\ ;=%6#$$/ ! ;$$ND0! 5!#$P ?303 "0.$$Gj R$C/ 9$$P ;$$A6018 9$+ 9$$'./ #$+
"#iTF<J-#+39J#*H#$: 56#$2[ ! ;H#$2 p.$o2 `#A6018 9+ 9'./ #+ )*GcI( ! R:0 9T4&8 `6.Z �

�"- ! 3&$2 "#8@$A 9$I*+ �)*iJ#*2 `6.Z 9+ ;j#IT'0 )*2#/ "#2-#:14;iT$F<J-#+ -0 ]$\ Q#$:
@G%#IJ ;2 ;8@J- . )*2#/ "#2-#: 63 ;iTF<J-#+ ): n:.T2 &�#M Q#M 63 9OG%0 9+ 9'./ #+ &20 )%0

 ;j#IT'03/57 ): 63 3&4 9P @%#IJ ;2 p#L%0 �@A#+ ;2 Q#:71 #/72�@$A#+ ?3&P `.4 ;iH#:
 "03&2 63 ;8@J- 9+ @*20 �a#A 9+ 9'./ #+ 9P)72Q#: ( "#J- !)74Q#: ()$%0 RC$Z �"0&$%0 63

 ;2 @*_#/ >%&Y/3.A .50603 50 9$I*+ 5#$( �!@GZ 63 ;8@J- 9+ @*20 �a#A 9P R:0 9'./ b+#D

1.3603 R$Y+#X2 R$:0 9$T4&8 `6.$Z ;j#$IT'0 )*2#$/ "#2-#$: n:./ 9P ;Y*YC/ -0 ;<=+ -0 bZ#M �%#TJ #+ >%&Y/ )%0)?!&$8
 �53#oTD0 `#B:#C21387} �22(.

2. Present Value

3. �"#G*IV0)1385(
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3A 5B C=�% 5D4 ( 34564 EF,�9G4 "#+H% I(J-K =8 J+A=8 L6M�%M,B165

�@$J!6 )$%0 &+ "[ ;LG: &z0 ! 9B:#C2 &+ "0./ ;2 ;/[ 5#( ^*YC/ 63 9P @A#B*2 ;Z#a `#B:#C2
3.IJ 1P&I/ .

&P7H0 �.4 �6018 )*GcI(192.T=2 5#( ?@J!&\ 5!6 &+ 9P2-0 ;P#$M �R:0 9T4&8 `6.Z
IL2 9P R:0 "[n$:.T2 `6.$Z 9$+ 5! "0@J-&4 #% ! &FI( -0 Kj0 3&4 &( "#8@J#2-#+ ~.6Q#$:

@G%#IJ ;2 ?3#ST:0 5&ITF2 5#%012 -0 �3&2 &*i+ 5&ITF2 `.4 -0 ]\ .;$2 6.P7$2 5#$( >%&Y/ #+
 �"03&2 56#2[ 9N2#' 9P R4&%7\ 06 .%6#G: )%0 "0./20"#$J- ! ;iT$F<J-#+ -0 ]$\ Q#:14Q#$:

0 ;iTF<J-#+ -0 ]\b$BD `#B$:#C2 9+#<2 ;TF%#+ 07H ! �@G%#IJ ;2 ?3#ST:0 5&ITF2 5#%012 -PV !
 R%#hJ63NPV 9%#\ Q#: 9+ 06 3&4 &( 5&ITF2 R4#%63 "06!3)1383 (b$%1G/ �&$J "#$I( #$+ !19 %

3.$$IJ 9B$$:#C2 .-0 ]$$\ &$$*i+ 5&IT$$F2 &$$( 531IT$$:3 `#$$jgV0 5!#$$M 5#$$( ?303 9$$OG%0 9$$+ &$$dJ
H �3.BJ 3.'.2 ;iTF<J-#+ @G2-#*J �;iTF<J-#+ -0 @N+ 5#( Q#: )*I=/ 50&+ ;EBD 5.%6#G: 9+#<2 07

K*TF( &*i+ 5&ITF2 &( ;T4#%63 )*I=/ 50&+ 5@%@' 5.%6#G: 9+ .;$2 "#<J &*a0 "#*H#: `#*+&L/
 Q3#N2 ;T+#z >%&� 9J#*H#: 9P @(310 %?!g$N+ b$BD Q#: 31IT:30.2 %p.$o2 31IT$:3 bD0@$M

9+ �RH!3 n:./ 9J#*H#:@A @(0.a 94#�0 "0&*i+ 5&ITF2 31IT:3 .R$:0 ?@A �&4 ^*YC/ )%0 63
 R+#z >%&� 9P10 % Q#: !3 &(1 %Q#$: "#%#\ 63 Q#e2 50&+ 9O%6.V 9+ @+#% ;2 m%01401402 63

 9+ >%&� )%0 "03&2 56#2[ 9N2#'19 %@*:6 @(0.a . "#%&' -0 50 9J.IJ �?@GJ0.a ;_#GA[ 6.dG2 9+
 k(3 5@YJ2-?!&83� Q!@' 63 "03&24R:0 ?@2[.

 ?3#2 &i%3 R*I(0 1_#M 9TOJ1119$cJ#Gl �"[ �#$:0 &$+ 9$P @$A#+ ;$2 ;j#$IT'0 )*2#/ ".J#D
p.$o2 31IT:3 bD0@M -0 &TIP 531IT:3 50603 �;/0.G: 5#( m%0140 ;2#I/ Q#Ij0 -0 ]\ 53&4

9J#*H#$: p.o2 31IT:3 bD0@M Ra03&\ 9+ q�.2 "#2-#: �@A#+ Q#: 63 RH!3@$A#+ ;$2 5! 9$+ .
-0 530@$N/ 9$P 3.$<*2 �j#+ ~.�.2 )%024;J#$*2 5#hH#$: 63 �q$ET=2 5#$( k$(3 63 �?!&$8

31IT$:3 bD0@$M WX$: &%- 9J#*H#: 5#(31IT:3 63 ;/0.G: m%0140 K{6 ;Ej 3.a 5&*i+ 5&ITF2
IT$:3 bD0@$M qY: #/ 5&T<*+ s#D60 Ra03&\ 9+ q�.2 ;j#IT'0 )*2#/ "#2-#: 07H ! @J&*8 60&D 31

@A#+ ;2 #( ?!&8 9J.iG%0 9+ .

1.,BG2 "#I(
2.Q.I$<2 n%0&$A -0 �!&$a #+ 5! "0@J-&4 #% &FI( �&*i+ 5&ITF2 `.4 -0 ]\ 9P 3.A ;2 9TS8 ;%#( ?@J!&\ 9+ 92.T=2 ?@J!&\

 5&*i+ 5&ITF2 ) ! �0!3-0 �`.4 ( ...@GA#BJ 5&ITF2 R4#%63 50&+ ;X%0&A @'0! &i%3.
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;$/[ p.o2 9J#*H#: 5#(31IT:3 bD0@M 9+ 06 `#B:#C2 )%0 ;iTF+0! 9P &i%3 Kh2 6#*F+ 9TOJ
@A#+ ;2 !6 m*\ 63 5#( Q#: 63 #( bD0@M )%0 @A6 RBFJ 9E�F2 �@(3 ;2 "#<J .! ^$*YC/ )%0 63

 s#D60 ! `#*+&L/ �#:0 &+30R$%#Gj #$+ )*GcI( ! �9TA78 Q#:�#$:0 &$+ s6.$/ �&$J )*iJ#$*2 9$+
63 ;J#$h' kJ#+ �601830#(31IT$:3 bD0@$M @$A6 RB$FJ �9T$A78 Q#$:20 %&$dJ 63 Q#$: 63

 >%&� ! @A 9T4&81.2@A Q#Ij0 .

 1(JG4 . R'8 7,' P0,6=8 ( ,' P[485* 7JN� 3,65G2 - <(5U3)3485+ ( ��#B 7,\Y,2 =8
 7M485*1354 ,%1383 EZ9Q]�M,B 1,2 ^1383 ^ <J�(5* 3J> �+�9_+ 1,21402

1354 1355 1356 1357 1358 1359 1360 1361 1362 1363
11.329 - 12.507 - 17.185 - 20.049 - 54.227 - 60.624 - 60.624 - 60.624 - 60.624 - 60.624 -
1364 1365 1366 1367 1368 1369 1370 1371 1372 1373
68.739 - 68.739 - 72.558 - 79.241 - 79.241 - 95.471 - 159.150- 216.432- 285.840- 395.791-
1374 1375 1376 1377 1378 1379 1380 1381 1382 1383

519.789- 667.205- 816.135- 988.006- 1.174.615- 1.447.819- 1.800.905- 2.174.029- 2.610.866 3.106.918-
1384 1385 1386 1387 1388 1389 1390 1391 1392 1393

1.406.338 1.557.003 1.830.000 2.196.000 2.635.200 3.162.240 3.794.688 4.553.626 5.464.351 6.557.221
1394 1395 1396 1397 1398 1399 1400 1401 1402

7.868.665 9.442.398 11.330.878 13.597.053 16.316.464 19.579.757 23.495.708 28.194.849 33.833.819
5-03&\ 9I*+ "#2- `@2 :30#%012 -0 ?3#ST:0 "#2- `@2 �Q#: :199%#\ Q#: �Q#: :1383

(NPW=209,578,078) -(B/C=4.0)- (IRR=47.9%)

,BG2 :`#B:#C2)%0^*YC/

,$%-./ -#+ &+ s6./ &z0 )T4#% Q#BJ3 9+ ^*YC/ )%0 �@A &PU ^*YC/ f0@(0 63 1*J �gBD 9P 6.XJ#I(
G%0 ! @A#+ ;2 ;iTF<J-#+ 9I*+ 5#( @2[63K*_#IJ ;2 36.a&+ ~.�.2 )%0 #+ 9P R:#L .;/6#$Bj 9$+

 bD0@M m%0140 9+ 6.BL2 RH!3 �@%#IJ 0@*\ 5@%@A 53.NZ @A6 "#h8#J 6.<P 63 s6./ "01*2 &80
`#B$:#C2 ;2#$I/ 31IT$:3 bD0@$M )$%0 &**t/ #+ ,BXH#+ ! 3.+ @(0.a s6./ �&J #+ >:#GT2 #(31IT:3

NPV&**t/ �]%&/#2 )%0 5#( 9%063 ;/[K*(0.$a "[ b$*EC/ 9$+ 5@$N+ RI$FD 63 9P 3&P @(0.a
Ra03&\.

;$EBD @$J!6 9+#$<2 ! 6.P72 `#C*�./ 9+ 9'./ #+NPV&$+ 3&$4 &$( 5&IT$F2 R$4#%63 "06!3
 9%#\ Q#: �#:01383 b%1G/ �&J !19 %@A 9B:#C2 .)T$A03 R:3 63 9+ 9'./ #+NPV9$I*+ "06!3

*EC/ "0.T*2 �5&*i+ 5&ITF2 "06!3 ! 5-03&\3.$IJ 9$_060 06 ;/!#$ST2 5#( b .-0 "0.$/ ;$2 0@$T+0 63
RB$FJ K*$FY/NPV5&$*i+ 5&IT$F2 "06!3)NPV2 (9$+NPV5-03&$\ 9$I*+ "06!3)NPV1 (9$+
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3A 5B C=�% 5D4 ( 34564 EF,�9G4 "#+H% I(J-K =8 J+A=8 L6M�%M,B167

9G%1( b*EC/ ! 9%1L/-?@%#41bO$A 9$+ ^*YC/ )%0 63 9P �R4#% R:36#$oTa0 9$+ #$% !
3.<*2 ?@*2#J . Q!@' 6350 �! Q#tT$A0 9Y+#: )T4&8 &dJ 63 "!@+ 5@2[63 5#( k(3 63 RBFJ )%

R:0 9T4&8 60&D b*EC/ ! 9%1L/ ! ;:6&+ 36.2 Q#tTA0 9Y+#: )T4&8 &dJ 63 #+ )*GcI(.

 1(JG5 .�-6;' �Q6,N+- ( 7J+A=8 7,' R'8 =8 85+ ( 3M 7=,+A �$+,G (8 =8 5T� 5' <J6,0
`(,T9+ 74 �NB,2 7,' <(5U

 RBFJB/C2"#J- 9+ "03& "#J- 9N2#' "03&2 9N2#'

?!&8 &( k(3 bP ?!&8 &( k(3 bP ?!&8 &( k(3 bP
 9Y+#: ?!&8

50
 k(3
5@2[63

1.4
1.2

7.1
6.1

10.3
7.6

18-11
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