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I)!-.0(.!35!%,K)(.%,&!<7(!0!-%,&4)!<0'4.!-74'.%7,!,7,C4%,)0(45!'-%,&!./)!7M%,K!271)!

NG40(M)!).!04+6!D##WP!I(%&/.!).!04+6!D###=6!9/%2/!)-.%80.)-!./)!&47304!8%,%8'8!8%-<%.!

-74'.%7,!7<!-'2/!0!()2.0,&'40(!1%-4720.%7,!'-%,&!0!179,/%44!X79)44!04&7(%./8!9%./!

DOO!H7,.)!G0(47!()-.0(.-+!I)!-74K)!<7(!#!<0'4.!:0(08).)(-!^!-.(%M)6!1%:6!-4%:6!(0M)6!

<0'4.!4),&./6!.7:!<0'4.!1):./6!37..78!<0'4.!1):./!0,1!L!0,1!5!4720.%7,!7<!./)!2),.)(!7<!



!

! WD!

./)!<0'4.!:(7])2.)1!':C1%:!.7!./)!-'(<02)+!Z::(7L%80.)6!37',1)1!K04')-!7<!./)-)!

:0(08).)(-!0()!-).!0!:(%7(%!35!%,.)(:().%,&!73-)(K0.%7,-!7<!./)!1)<7(80.%7,!:0..)(,!

0,1!./)!()-'4.-!7<!:()K%7'-!0'./7(-+!F/)!:0(08).)(!37',1-!0()!-).!9%1)!0.!<%(-.!0,1!

,0((79)1!0-!./)!%,K)(-%7,!27,K)(&)-!7,!0!&47304!8%,%8'8!8%-<%.!-74'.%7,+!I)!

011%.%7,0445!-74K)!<7(!,'%-0,2)!:0(08).)(-!<7(!)02/!10.0-).!%,24'1%,&!.(0,-40.%7,-!

N<7(!37./!_,BZA!0,1!`XB=!0,1!&(01%),.-!N_,BZA=!%,!37./!./)!L!0,1!5!1%()2.%7,+!F/)!

()-'4.%,&!871)4!:(71'2)-!0!<0'4.!:0.2/!9%./!-4%:!7<!*+*!8!7<!-4%:6!0!878),.!7<!

HOaD+DW!L!DOD#J8!NH9!b!"+"Q=!9%./!0!9)%&/.)1!()-%1'04!-'8!7<!-c'0()-!NIABB=!7<!

Q+OW!8*6!1)<%,)1!0-!!

!

! 

WRSS = wi(obsi " calci)
2

i

n

#
! N*+D=

!

!

9/)()!!!%-!./)!9)%&/.!7<!./)!"./!10.0!:7%,.!#$%!%-!./)!73-)(K)1!"./!10.0!:7%,.!9%./!

(08:-!0,1!7<<-).-!-'3.(02.)1!<(78!./)!10.0!:7%,.-!0,1!&'(&!%-!./)!:()1%2.)1!

1%-:402)8),.!7<!./)!"./!10.0!:7%,.+!!

!

!F/)!3)-.C<%..%,&!<0'4.!:0(08).)(-!0()!-/79,!%,!F034)!*+E!0,1!0()!9%./%,!./)!(0,&)!7<!

:()K%7'-!-7'(2)!-74'.%7,-!NF034)!*+D=+!F/)!-%,&4)!<0'4.!%,K)(-%7,!4)0K)-!()-%1'04!

1)<7(80.%7,!7<!U[CDO!28!.7!./)!9)-.)(,!0()0!7<!1)<7(80.%7,!0-!-)),!<(78!./)!@ABCD!

0,1!`XB!()-%1'04-!N$%&'()!*+W3!0,1!1=+!B%8%40(!()-%1'04!1)<7(80.%7,!90-!73-)(K)1!%,!

:()K%7'-!-.'1%)-!7<!./)!J7(./(%1&)!)0(./c'0M)!9/),!7,45!0!-%,&4)!:40,0(!1%-4720.%7,!



!

! W*!

90-!871)4)1!NH0--7,,).!).!04+6!D##"P!B/),!).!04+6!D##"P!>7,,)440,!0,1!d5;),&06!

D##[=+!F/%-!()-%1'04!1)<7(80.%7,!-'&&)-.-!./0.!0,7./)(!<0'4.!805!/0K)!(':.'()1!%,!
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T7..78!1):./! D"+O!M8!f!+D!M8!
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