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

1(,2"3-"+(4%5%4+&4(0--.#0/*()#(/0.6#&(-.%/%&'(

7.#89(:.9(;<,0.(=4+&*#8+.>(:.9(!*.%$30&(?"0/*$"0&4>(:.9(@%/*0+"(A0B#6(
!

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

!

C#.B$*#-(=/#&#,%/(!*0""+&'+$(8#.(=&+.'D(
(
(
(
(

"1%2#34%!5161#%27!8+693,31!4+!:;4<#;!=4>>4+6!#+$!=;&>#31!=7#+?1!@"==A!
B436$#>!8+693,31!C4%!=;&>#31!8>D#23!5161#%27!@B8EA!



E*+(+,+.'%&'("0&4$/0-+(#8(/0.6#&(-.%/%&'(

F4,%21G!H4%;$!I#+J!@(./)A'!"#DD&+?!=#%<4+!B%&2&+?!8+&9#9K16'!=#%<4+!L&+#+21!#3!371!H4%;$!I#+J'!M24C-6! (!



N$$%1661$!<-G!

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

O#P!>#+$#31$!<-!3714%-!4C!4D9>#;!3#P#94+!

B&?4,K&#+!3#P!&+31%+#;&Q&+?!!"#$%&'(')*#+,$(*#-+',%(

=4R<1+1S36!@#&%!T,#;&3-'!1+1%?-!#22166'!132UA(

"#2%4R124+4>&2!1V2&1+2-(

F"#60"(#-3,0"((
/0.6#&(-.%/+!

51>#&+&+?!?#D!W!&+3;U!+1?49#94+6(

X4>1692!>&+&63%&16!4C!S+#+21!Y!124+4>-!Y!$1K1;4D>1+3!
X4>1692!>&+&63%&16!4C!371!1+K&%4+>1+3!
8+31%+#94+#;!=;&>#31!Z1?49#94+6!

GH)!;I!

)!



J0,$+D(J2"+((

0!

•  8+!4%$1%!34!%#&61!#!?&K1+!#>4,+3!4C!D,<;&2!&+24>1'!#;;!124+4>&2!C#234%6!674,;$!
<1!3#P1$!&+K1%61;-!34!371&%!1;#692&3-!4C!6,DD;-!@5#>61-!5,;1A!

•  =#%<4+!3#P![4,;$!<1!>#+$#31$!1K1+!&C!2;&>#31!27#+?1![1%1!+43!#+!&66,1!

=K($)0&40.4(L1E(.0)+(MNOPIQIRNRS(
(

=K(/#.-#.0)+()0T(.0)+(MNOORQIRRUS(



E.04%3#&0"(V:#26"+(:%5%4+&4W((

•  8>D461!=\(!3#P!#+$!%1$,21!;#<4%!#+$!2#D&3#;!3#P16!

•  F4>1!&+$&2#31!+13!<1+1S3!4C!37&6!D4;&2-!@1U?U!:4,;$1%!/]]^'!B#%%-!/]]^A!!

•  =4,;$!#;64!<1!,61$!34!D#-!<#2J!D,<;&2!$1<3!@5#,6271%!(./)A!#+$!<%4#$1+!371!
3#P!<#61!&+!24,+3%&16![&37!;#%?1!&+C4%>#;!61234%!@"#%J#+$-#!(./)A!!!

•  B%4<;1>6G!
/A  _D6743!4C!62&1+9S2!$1<#31!&+24+2;,6&K1!
(A  \>&36!27#;;1+?1!C4%!?4K1%+>1+36!34!$1#;![&37!3#P!24>D1994+!#+$!>#&+3#&+!

&+31%+#94+#;!24>D199K1+166!
)A  B%4$,29K&3-R1+7#+2&+?!&+C%#63%,23,%1!&+K163>1+36!4,3!4C!624D1!

•  :&K1+!+11$6!C4%!&+C%#63%,23,%1!&+K163>1+36'!D%4<#<;-!+43!4D9>#;!34!C,;;-!
%12-2;1!2#%<4+!%1K1+,16!<-!;4[1%&+?!4371%!3#P16!

^!



X&8.0$).2/)2.+(%&5+$),+&)(

A0B#6(0&4(=4+&*#8+.>($26,
%<
+4(

•  N27&1K1!,+&K1%6#;!1+1%?-!#22166!<-!(.).G!_F`!)aR0/!<;+!D1%!-1#%!@5&#7&!13!#;U!(./(A!

•  b:%1#3!24+K1%?1+21c!4C!?;4<#;!71#;37!63#+$#%$6!<-!(.)^G!#<4,3!_F`!0.!<;+!D1%!-1#%!
@*#>164+!13!#;U!(./)A!

a!



•  F,<693,94+!1;#692&3-!$131%>&+16!d%1;#9K1!
SP1$+166b!4C!C466&;!%164,%216!

•  L#234%!3#P16!$&634%3!371!*.,$/,$#-"/+)!
#;;42#94+!

•  =#D&3#;!>4<&;&3-!$&634%36!371!*.,$//$0*".+)!
#;;42#94+!!37%4,?7!3#P!24>D1994+!

•  =#D&3#;!3#P!>4%1!D%4+1!34!3#P!24>D1994+!
37#+!2#%<4+!3#P!,+$1%!D;#,6&<;1!D#%#>131%6!

•  8+C%#63%,23,%1!S+#+21$!<-!2#%<4+!3#P16!
#e%#236!&+f4[!4C!D%&K#31!2#D&3#;!#+$!3#>16!
&+31%31>D4%#;!#+$!&+31%%1?&4+#;!$&634%94+6!!!!

?.0&B$>(=4+&*#8+.(0&4(Y+$$,0&&(M%&(-.+-0.03#&S(

E0,%&'()0T(/#,-+33#&(

g!



•  L466&;!%164,%21!%1+36!$12%1#61![&37!
2;&>#31!D4;&2-!#><&94+!

•  L4%!#!?;4<#;;-!4D9>#;!2#%<4+!D%&21'!
4K1%R24>D1+6#94+!<-!2#%<4+!%1+3!
@hD1%>&3!D%&21!4%!3#P!i!1>&66&4+6A!

•  =#%<4+!%1+3!#DD%4D%&#31$!$4>1692#;;-!
K&#!#,294+1$!D1%>&36!4%!3#P!

•  H4,;$!#;64!D%4K&$1!%164,%216!34!#$$%166!
2;&>#31!&66,16!+43!3#2J;1$!<-!#!2#%<4+!
D%&21'!1U?U!3127+4;4?-!D4;&2-!#+$!
#$#D3#94+!

I#,1%!13!#;U!@(./)A!

@0'&%)24+(#8(/0.6#&(.+&)(

j!



N$$%1661$!<-G!

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

O#P!>#+$#31$!<-!3714%-!4C!4D9>#;!3#P#94+!

B&?4,K&#+!3#P!&+31%+#;&Q&+?!!"#$%&'(')*#+,$(*#-+',%(

=4R<1+1S36!@#&%!T,#;&3-'!1+1%?-!#22166'!132UA(

"#2%4R124+4>&2!1V2&1+2-(

F"#60"(#-3,0"((
/0.6#&(-.%/+!

51>#&+&+?!?#D!W!&+3;U!+1?49#94+6(

X4>1692!>&+&63%&16!4C!S+#+21!Y!124+4>-!Y!$1K1;4D>1+3!
X4>1692!>&+&63%&16!4C!371!1+K&%4+>1+3!
8+31%+#94+#;!=;&>#31!Z1?49#94+6!

GH)!;I!

]!



•  N?1+36!4K1%R&+K163!&+!SP1$!@%1+3R<1#%&+?A!C#234%6!@6,27!#6!C466&;!C,1;6'!;#+$!A!
#+$!,+$1%&+K163!&+!D%4$,29K1!2#D&3#;!C4%>#94+!@M$1+74C1%!13!#;U!(./)A!

•  O7&6!$&634%94+!2%1#316!124+4>&2!&+1V2&1+2&16!#+$!6;4[6!$4[+!124+4>&2!
?%4[37!@"#e#,27!13!#;U!(./)A!

•  k1+21'!3#P#94+!4C!2#%<4+!1>&66&4+!#+$Y4%!;#+$!2#+!%1$,21!37&6!&+1V2&1+2-!
@F&1?>1&1%!13!#;U!&+!D%1D#%#94+A!34!#27&1K1!4D9>#;!<#;#+21!4C!D4%l4;&4!

•  ;-3,0"%)DZ(72.+(.0)+(#8(3,+(-.+8+.+&/+(+[20"()#(.+)2.&$(#8((
.%$BQ8.++(0$$+)>($#/%0">(-.%50)+>(&0)2.0">(0&4(*2,0&(/0-%)0"(

 

 

 

 

Optimality: Pure rate of time preference equal to returns of  
risk-free asset, social, private, natural, and human capital 
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•  !0.6#&(-.%/+(%,-0/)$(#&(+[2%)DG!

•  =#%<4+!D%&21!+43!+12166#%&;-!%1?%166&K1!@5#,627!(.//A!

•  =#+!<1!>#$1!D%4?%166&K1!<-!;4[1%&+?!3#P16!&+!#![#-!37#3!<1+1S36!;4[!
1#%+1%6!@"132#;C!13!#;U!(./.A!4%!D%4K&$1!&+C%#63%,23,%1!37#3!<1+1S36!371>!
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b|O}71!2#%<4+!3#P!&6!+43!#!C%11!;,+27U!
k4[1K1%'!p'!&3!69;;!>&?73!<1!#!>1#;![4%37!
D#-&+?!C4%~c!@:4,;$1%!(./)A!

w  X&s1%1+3!D14D;1!>#-!7#K1!K1%-!$&s1%1+3!#66,>D94+6!4C!D7-6&2#;!#+$!124+4>&2!
>127#+&6>6!#6![1;;!#6!$&s1%1+3!D%1C1%1+216!

w  �13'!371-!69;;!>#-!#?%11!4+!#!>4%1!4%!;166!6&>&;#%!2#%<4+!D%&21!
w  M;#<4%#94+!4C!<1+1S36!&+!>,;9D;1!$&>1+6&4+6!#;;4[!&$1+9C-&+?!%#+?1!4C!
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b`/..Wa..!<&;;&4+!#++,#;;-!<-!(.).!&+!
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