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6+:11*\H:;(/&
3,7,H7,C&&
8E,/7&



!"#$%#!$"!&

q&

T,:7<4,&8X74:H;(/&

•  `C,/;9>*/2&9,:7<4,1&*/&:&C:7:&1,7&7.:7&H:/&),&<1,C&7(&*/9,4&:&D:4;H<+:4&7>D,&
(9&:H;E*7>&

•  S.,&1,7&(9&1,+,H7,C&9,:7<4,1&C,D,/C1&(/&7.,&7>D,&(9&1,/1(4&:/C&7.,&7>D,&(9&
:H;E*7>&7.:7&*1&C,7,H7,C&

•  S.,&C,1*2/&D4(H,11&7>D*H:++>&*/E(+E,1&(dG+*/,&:/:+>1*1&(9&74:*/*/2&C:7:&7(&
*C,/;9>&7.,&4*2.7&9,:7<4,1&9(4&7.,&D:4;H<+:4&*/9,4,/H,&,/2*/,&
–  N1<:++>&:/&*7,4:;E,&D4(H,11&I.,4,&C*d,4,/7&9,:7<4,1&:4,&7,17,C&

•  8X:@D+,1K&&
–  6(/E,41:;(/&C,7,H;(/&
–  -.>1*H:+&:H;E*7>&C,7,H;(/&

T,:7<4,&8X74:H;(/&
6(/E,41:;(/&3,7,H;(/&

•  JDD+>*/2&TTS&(/&7.,&:<C*(&1:@D+,1U&:/C&H(@D:4*/2&74:*/*/2&C:7:&7.:7&:4,&
+:),++,C&:1&]H(/E,41:;(/^&:/C&]/(/GH(/E,41:;(/&/(*1,^&

•  0(</C&1:@D+,1&(9&.<@:/&E(*H,&D4,1,/7&@(17&(9&7.,*4&,/,42>&I*7.*/&7.,&
$GW&r=P&1D,H74<@&

=<@:/&E(*H,& Q(*1>&,/E*4(/@,/7&

T,:7<4,&8X74:H;(/&
6(/E,41:;(/&3,7,H;(/&

•  0,+,H;/2&:1&T,:7<4,1&7.,&@,:/&:/C&17:/C:4C&C,E*:;(/&(9&7.,&TTS&D(I,4&

•  N1*/2&:&1*@D+,&7.4,1.(+C&+*/,U&H(<+C&2*E,&:&4,+:;E,+>&:HH<4:7,&C,7,H;(/&
aI*7.&:&.*2.&/<@),4&(9&9:+1,&D(1*;E,1U&.(I,E,4b&

T,:7<4,&8X74:H;(/&
-.>1*H:+&JH;E*7>&<1*/2&JHH,+,4(@,7,4&

•  0,/1(4K&:HH,+,4(@,7,4&

•  JH;E*;,1K&1*s/2U&17:/C*/2U&
I:M*/2U&4<//*/2&

•  T,:7<4,1&
–  ',:/&aH:/&.,+D&C*1;/2<*1.&

),7I,,/&17:/C*/2&:/C&1*s/2b&

–  07:/C:4C&C,E*:;(/&
–  Q<@),4&(9&D,:M1&aH:/&.,+D&

C*1;/2<*1.&),7I,,/&I:M*/2&:/C&
4<//*/2b&



!"#$%#!$"!&

R&

6+:11*\H:;(/&

•  T,:7<4,&,X74:H;(/&D4(C<H,1&:&9,:7<4,&E,H7(45&

•  S.,&H+:11*\H:;(/&@:7H.,1&7.,&9,:7<4,&E,H7(4&7(&:&D4,GC,\/,C&1,7&(9&.*2.G
+,E,+&H+:11,15&

•  S.,&H+:11*\H:;(/&,/2*/,&*1&7>D*H:++>&):1,C&(/&@:H.*/,G+,:4/*/2&7,H./*_<,1&
:/C&*1&74:*/,C&<1*/2&+:),++,C&74:*/*/2&C:7:5&

•  6(@@(/&H+:11*\H:;(/&:+2(4*7.@1&*/H+<C,&
–  Q:*E,&B:>,1&H+:11*\,4&
–  3,H*1*(/&S4,,1&
–  =*CC,/&':4M(E&'(C,+1&

&

Q:*E,&B:>,1&H+:11*\,4&

•  L*E,/&:&1,7&(9&9,:7<4,1&F1,...,Fn &:/C&:&H+:11*\,4&C&,1;@:7,&7.,&D4():)*+*7>&

•  S.*1&H:/&),&:DD4(X*@:7,C&:1&

Z.,4,&t&*1&:&H(/17:/7&a1H:+*/2&9:H7(4b&:/C&H:/&),&*2/(4,C&*/&H(@D:4*1(/1&

•  N1*/2&7.,&74:*/*/2&C:7:1,7&I,&,1;@:7,&7.,&C*174*)<;(/1&

•  3<4*/2&4</;@,U&2*E,/&:&1,7&(9&E:+<,1&9(4&7.,&9,:7<4,1&9"UuU9/&I,&1,+,H7&:&
H+:11*\,4&7.:7&@:X*@*P,1&

p C F1,...,Fn( ) = 1Z p C( ) p Fi C( )
i=1

n

!

p C F1,...,Fn( )

p Fi C( )

p C = c( ) p Fi = fi C = c( )
i=1

n

!

6+:11*\H:;(/&8X:@D+,&

•  S4>*/2&7(&C,7,H7&5':6%*.&:/C&03**%*.&
:H;E*;,1&<1*/2&:HH,+,4(@,7,4&

•  Z,&H(++,H7,C&R&C:7:&1,71&+:),++,C&I*7.&7.,&
4*2.7&H+:11&

•  Z,&1,+,H7&:1&9,:7<4,1K&&
–  T"K&@,:/&:HH,+,4:;(/&&

–  T!K&17:/C:4C&C,E*:;(/&
•  Z,&/,,C&7(&H:+H<+:7,&7.,&C*174*)<;(/1&

&9(4&,:H.&9,:7<4,&:/C&H+:11&

PO,,
G#'*,

PM,
!2-B#<, @:'++,

ORW5VR& %!5O"& I:+M*/2&

W"$5!W& ""W5OA& 4<//*/2&

OA!5!"& q"5!V& I:+M*/2&

ORO5$W& V"5""& I:+M*/2&

Oq%5O!& A"5$"& 4<//*/2&

OAA5%!& "$A5O!& 4<//*/2&

Oqq5OV& RO5$"& I:+M*/2&

OA%5$"& qR5OW& 4<//*/2&

S4:*/*/2&C:7:&1,7&

p Fi C = cj( )

6+:11*\H:;(/&8X:@D+,&

•  Z,&:11<@,&L:<11*:/&C*174*)<;(/1&:/C&7.,4,9(4,&I,&H:/&H.:4:H7,4*1,&7.,&
C*174*)<;(/1&<1*/2&7.,&@,:/&:/C&E:4*:/H,&9(4&:++&H(@)*/:;(/1&

•  Z*7.&7.,1,&H:+H<+:;(/1U&2*E,/&:&/,I&1,7&(9&E:+<,1&9(4&T"&:/C&T!&I,&H:/&
,1;@:7,&7.,&D4():)*+*7>&7.:7&7.,&<1,4&*1&I:+M*/2&(4&4<//*/2&

•  N/C,4&7.,&L:<11*:/&C*174*)<;(/&:11<@D;(/&7.*1&*1&2*E,/&)>&
&cwKI:+M*/2&
&!wK@,:/&
&"w

2KE:4*:/H,&
&&

G#'*,PO, V'0,PO, G#'*,PM, V'0,PM,

5':6%*., ORW5O! && !R5"!& VV5A!& "O"5!O&

03**%*., OA%5$!& "V$5$$& AR5!q& !$q5Aq&

P(F1 = x cw ) =
1
2!" w

2
e
!
x!µw( )2

2!w
2



!"#$%#!$"!&

A&

6+:11*\H:;(/&8X:@D+,&

•  S.,&H+:11*\,4&*1&4,:C>&:/C&I,&H:/&4</&*7&*/&(<4&:DD+*H:;(/&

•  J&/,I&1,/1(4&1:@D+,&*1&:/:+>1,C&:/C&9,:7<4,1&:4,&,X74:H7,C&
•  J11<@,&:&/,I&*/D<7&I*7.&9,:7<4,1&T"&v&OA"5!&:/C&T!v%R5%&

•  S.,&H+:11*\,4&H:+H<+:7,1&

&:/C&1,+,H71&7.,&H+:11&I*7.&7.,&.*2.,17&D4():)*+*7>K&5':6%*.,

p(C = walking f1, f2 ) =1.21e! 03

p(C = running f1, f2 ) = 2.71e! 05

`/9,4,/H,&FD;@*P:;(/1&

•  JC:D;E,&1:@D+*/2&H:/&)4*/2&C(I/&7.,&,/,42>&H(17&)<7&*/9,4,/H,&H:/&:+1(&
),&H(17+>&
–  8X:@D+,K&4<//*/2&:&1D,,H.&4,H(2/*;(/&,/2*/,&(/&7.,&D.(/,&H:/&.:E,&

1*2/*\H:/7&*@D:H7&(/&7.,&D.(/,n1&):m,4>&+*9,5&

•  Fw(:C*/2&D:471&(9&7.,&,/,42>&H(17&7(&7.,&H+(<C&

6(@D<7:;(/&C*174*)<;(/&

•  6.:++,/2,1&
–  B:+:/H,&H(@D<7:;(/&,/,42>&H(17&E,41<1&/,7I(4M&74:xH&H(17&
–  B:+:/H,&+(H:+&C,+:>&E,41<1&4,@(7,&C,+:>&

•  S4:xH&
–  0,/C*/2&4:I&1,/1(4&C:7:&@:>&H(17&@(4,&*/&/,7I(4M&,/,42>&7.:/&I.:7&*1&1:E,C&

•  0(+<;(/K&0D+*7&H(@D<7:;(/&
–  -,49(4@&9,:7<4,&,X74:H;(/&(/&7.,&D.(/,&

–  -,49(4@&H+:11*\H:;(/&*/&7.,&H+(<C&

•  JC:D;E,&H(@D<7:;(/&C*174*)<;(/&
–  3,H*C,&),17&D+:H,&7(&C(&H(@D<7:;(/&C>/:@*H:++>&

–  81;@:7,&7.,&H(17&(9&(dG+(:C*/2&(/&7.,&y>&

Z.,7.,4&7(&H(@D<7,&+(H:++>&(4&4,@(7,+>&h&

•  3*E*C,&:&7:1M&*/7(&1<)7:1M1&I.,4,&,:H.&7:1M&H:/&),&C*174*)<7,C&+(H:++>&(4&
4,@(7,+>5&0(&I,&.:E,&!/&D(11*)+,&H(/\2<4:;(/1&

–  l(*H,&4,H(2/*;(/K&TTSU&9,:7<4,&,X74:H;(/U&H+:11*\H:;(/&
•  Z,&/,,C&7(&H:+H<+:7,&7.,&*@D:H7&(9&,:H.&H(/\2<4:;(/&4,2:4C*/2&,/,42>U&

+:7,/H>U&C:7:&74:/1@*m,C&(E,4&OL5&

•  T*417&H:+H<+:7,&<;+*7>&9</H;(/&9(4&,:H.&C*@,/1*(/K&
a<,*K&<;+*7>&9(4&,/,42>U&,@*/K&,/,42>&9(4&),17&H:1,&H(/\2<4:;(/U&,*&,/,42>&
9(4&7.*1&H(/\2<4:;(/b&

•  S.,/&H:+H<+:7,&<;+*7>&9(4&,:H.&H(/\2<4:;(/K&
Z.,4,&<H*&*1&7.,&<;+*7>&(9&H(/\2<4:;(/&H*U&:/C&I,U&I+U&IC&:4,&I,*2.71&9(4&
,/,42>U&+:7,/H>&:/C&C:7:&74:/1@*11*(/&4,_<*4,@,/715&

•  0,+,H7&H(/\2<4:;(/&7.:7&@*/*@*P,1&7.,&<;+*7>&9</H;(/&

! 

uei =
emin " ei
ei

! 

uci = weuei + wluli + wdudi



!"#$%#!$"!&

"$&

-:4;H*D:7(4>&#&FDD(47</*1;H&0,/1*/2&

1,/1,&
*/9,4&
1.:4,&

1,/1,&
*/9,4&
1.:4,&

1,/1,&
*/9,4&
1.:4,&

!#*+)0,B'2',
>*,28#,@:)3-,

`/9,4&
L4(<D&

B,.:E*(<4&

`/9(4@&
0.:4,&
-,41<:C,&

-:4;H*D:7(4>&0,/1*/2&JDD+*H:;(/1&

B*M,Q,7& @:DD*/,11&

Y,:C*/2&

•  Q535&[:/,U&85&'*+<PP(U&=5&[<U&35&-,,)+,1U&S5&6.(<C.<4>U&J5&6:@D),++5&]J&
1<4E,>&(9&@()*+,&D.(/,&1,/1*/2^U&`888&6(@D<7,4&':2:P*/,U&E(+&WRU&/(&AU&
0,D7,@),4&!$"$5&

•  85&'*+<PP(U&Q535&[:/,U&r5&T(C(4U&Y5&-,7,41(/U&=5&[<U&'5&'<1(+,1*U&05B5&
8*1,/@:/U&z5&t.,/2U&J5&6:@D),++5&]0,/1*/2&@,,71&@()*+,&1(H*:+&/,7I(4M1K&
7.,&C,1*2/U&*@D+,@,/7:;(/&:/C&,E:+<:;(/&(9&7.,&6,/H,',&:DD+*H:;(/^U&
0,/1>1&!$$R&

•  r5r5&Y:H.<4*U&'5&'<1(+,1*U&65&':1H(+(U&-5{5&Y,/?4(IU&65&[(/2I(47.U&J5&
J<H*/:15&]8@(;(/0,/1,K&J&'()*+,&-.(/,1&):1,C&JC:D;E,&-+:?(4@&9(4&
8XD,4*@,/7:+&0(H*:+&-1>H.(+(2>&Y,1,:4H.^U&N)*H(@D&!$"$U&0,D7,@),4&
!$"$5&

•  -)(+./(0(/",%&'102./2$0+./03)4#%2"56&*0%&0+./0"33#%2"56&*0*/256&0

0<@@:4>&

•  Z,&.:E,&1,,/&.(I&@()*+,&D.(/,1&:4,&),*/2&<1,C&:1&:&/,I&1,/1*/2&
D+:?(4@&

•  Z,&C*1H<11,C&7.,&2,/,4:+&C,1*2/&D:m,4/&7.:7&*1&<1,C&9(4&C,1*2/*/2&@()*+,&
D.(/,&1,/1*/2&:DD+*H:;(/1&

•  Z,&*C,/;\,C&:1&7.,&@:p(4&H.:++,/2,&7.,&):+:/H,&),7I,,/&,/,42>&
H(/1<@D;(/&:/C&:HH<4:H>U&:/C&1:I&1(@,&7,H./*_<,1&7.:7&:4,&:DD+*,C&7(&
4,C<H,&,/,42>&H(/1<@D;(/5&


