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(ÁÒÓÈ -ÏÂÉÌÅ -ÉØ ,ÉÍÉÔÅÄ 7ÁÒÒÁÎÔÙ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ σ
0ÁÒÔÓ /ÒÄÅÒÉÎÇ )ÎÆÏÒÍÁÔÉÏÎ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ χ
-ÉØÅÒ /ÒÉÅÎÔÁÔÉÏÎ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ψ
3ÕÂ &ÒÁÍÅ Ȥ 4ÒÕÃË ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ω
0ÅÄÅÓÔÁÌÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρς
4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρσ
"ÕÍÐÅÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρω
&ÅÎÄÅÒÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ςπ
'4$ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ςς
3×ÉÎÇ ÁÒÍ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ςυ
$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÁÉÌÅÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ςχ
$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÕÃË ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ σπ
!ÕÇÅÒ !ÓÓÅÍÂÌÙ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ στ
2ÅÁÒ $ÒÉÖÅ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ σω
$ÉÓÃÈÁÒÇÅ Ȥ .Å× 3ÔÙÌÅ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ τω
$ÉÓÃÈÁÒÇÅ Ȥ 7Ⱦ"ÅÁÒÉÎÇ (ÏÕÓÉÎÇ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ φς
$ÉÓÃÈÁÒÇÅ $ÏÏÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ψς
(ÙÄÒÁÕÌÉÃ 'ÒÏÕÐ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ψω
(ÙÄÒÁÕÌÉÃ 'ÒÏÕÐ Ȥ &ÉÌÔÅÒÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρπρ
(ÙÄÒÁÕÌÉÃ #ÏÍÐÏÎÅÎÔÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρπς
%ÌÅÃÔÒÉÃ 3×ÉÔÃÈÅÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρπφ
$ÏÏÒ -ÁÒËÅÒ Ȥ 4ÒÁÉÌÅÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρπχ
/ÉÌ "ÁÔÈ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρπψ
/ÉÌ "ÁÔÈ $ÏÏÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρρρ
#ÈÁÉÎ #ÌÏÓÕÒÅ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρρσ
#ÈÁÉÎ #ÌÏÓÕÒÅ $ÏÏÒ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρρυ
,ÉÎÅÒÓ Ǫ 3ÈÅÌÖÅÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρρω
-ÉØÅÒ $ÅÃÁÌÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρςς
,ÉÇÈÔÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρςτ
4ÕÂ 'ÕÁÒÄ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρςυ
(ÙÄÒÏÓÔÁÔÉÃ $ÒÉÖÅ #ÏÍÐÏÎÅÎÔÓ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρςφ
0ÌÁÎÅÔÁÒÙ 'ÅÁÒÂÏØ ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ ρςχ

4ÁÂÌÅ ÏÆ #ÏÎÔÅÎÔÓ



σ

(ÁÒÓÈ -ÏÂÉÌÅ -ÉØ ,ÉÍÉÔÅÄ 7ÁÒÒÁÎÔÙ



τ

7ÁÒÒÁÎÔÙ .ÏÔÉÃÅ 2ÅÑÕÉÒÅÄȢ  )Î ÏÒÄÅÒ ÔÏ ÓÕÂÍÉÔ Á ÃÌÁÉÍ ÏÆ ÔÈÅ ÌÉÍÉÔÅÄ
×ÁÒÒÁÎÔÙȟ ×ÒÉÔÔÅÎ ÎÏÔÉÃÅ ÔÏ (ÁÒÓÈ ÍÕÓÔ ÂÅ ÇÉÖÅÎ ÁÔ ÉÔÓ ÆÁÃÔÏÒÙ ÉÎ %ÁÔÏÎȟ #ÏÌÏÒÁÄÏȟ
ψπφρυȟ ×ÉÔÈÉÎ ÔÈÅ ÏÎÅ ÙÅÁÒ ×ÁÒÒÁÎÔÙ ÐÅÒÉÏÄȢ  7ÉÔÈÉÎ ÓÕÃÈ ×ÒÉÔÔÅÎ ÎÏÔÉÃÅ ÔÈÅ ÂÕÙÅÒ
ÍÕÓÔ ÓÕÂÍÉÔ Á ÒÅÑÕÅÓÔ ÆÏÒ Á 2ÅÔÕÒÎ 'ÏÏÄÓ !ÕÔÈÏÒÉÚÁÔÉÏÎȢ  5ÐÏÎ ÒÅÃÅÉÐÔ ÏÆ ÔÈÅ 2ÅȤ
ÔÕÒÎÅÄ 'ÏÏÄÓ !ÕÔÈÏÒÉÚÁÔÉÏÎȟ ÔÈÅ ÂÕÙÅÒ ×ÉÌÌ ÒÅÔÕÒÎ ÔÈÅ ÍÁÔÅÒÉÁÌ ×ÈÉÃÈ ÉÓ ÃÌÁÉÍÅÄ ÔÏ
ÂÅ ÄÅÆÅÃÔÉÖÅ ÔÏ (ÁÒÓÈȟ &Ȣ /Ȣ "Ȣ ÉÔÓ ÐÌÁÎÔ ×ÉÔÈÉÎ σπ ÄÁÙÓ ÁÆÔÅÒ ÔÈÅ ÂÕÙÅÒ ÈÁÓ ÒÅÃÅÉÖÅÄ
ÔÈÅ 2ÅÔÕÒÎÅÄ 'ÏÏÄÓ !ÕÔÈÏÒÉÚÁÔÉÏÎȢ  4ÈÅÒÅÁÆÔÅÒȟ (ÁÒÓÈȟ ÁÔ ÉÔÓ ÅÌÅÃÔÉÏÎȟ ÓÈÁÌÌ ÅÉÔÈÅÒ ɉ!Ɋ
ÒÅÐÁÉÒȟ ɉ"Ɋ ÒÅÐÌÁÃÅȟ ÏÒ ɉ#Ɋ ÒÅÐÁÙ ÔÈÅ ÐÒÉÃÅ ÔÈÅÒÅÏÆȢ 

7ÁÒÒÁÎÔÙ 6ÁÌÉÄÁÔÉÏÎ #ÅÒÔÉПÉÃÁÔÅ 2ÅÑÕÉÒÅÄȢ  4ÈÅ ×ÁÒÒÁÎÔÙ ÐÒÏÖÉÄÅÄ
ÈÅÒÅÉÎ ÓÈÁÌÌ ÎÏÔ ÔÁËÅ ÅÆÆÅÃÔ ÕÎÔÉÌ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÁÎÄ ÒÅÇÉÓÔÒÁÔÉÏÎ ÆÏÒÍ ɉ7ÁÒÒÁÎÔÙ
6ÁÌÉÄÁÔÉÏÎ #ÅÒÔÉПÉÃÁÔÅɊȟ ×ÈÉÃÈ ÉÓ ÐÒÏÖÉÄÅÄ ÁÔ ÔÈÅ ÔÉÍÅ ÏÆ ÐÕÒÃÈÁÓÅ ÁÎÄ ÉÎÓÔÁÌÌÁÔÉÏÎ ÉÓ
ÃÏÍÐÌÅÔÅÄ ÂÙ ÔÈÅ Ï×ÎÅÒ ÁÎÄ ÒÅÔÕÒÎÅÄ ÔÏ (ÁÒÓÈȢ  (ÁÒÓÈ ÄÏÅÓ ÎÏÔ ÔÒÁÎÓÆÅÒ ÔÏ ÁÎÙ ÏÆ
ÉÔÓ ÄÅÁÌÅÒÓȟ ÄÉÓÔÒÉÂÕÔÏÒÓȟ ÏÒ ÁÇÅÎÔÓ ÔÈÅ ÒÉÇÈÔ ÔÏ ×ÁÒÒÁÎÔÙ ÏÎ ÉÔÓ ÂÅÈÁÌÆȢ  )Æ ÓÁÉÄ ÄÅÁÌÅÒ
ÏÒ ÄÉÓÔÒÉÂÕÔÏÒ ÉÎ ÐÅÒÆÏÒÍÉÎÇ Á ÓÅÒÖÉÃÅ ÏÒ ÒÅÐÁÉÒȟ ÒÅÔÕÒÎÓ ÔÏ ÔÈÅ (ÁÒÓÈ ÆÁÃÔÏÒÙ ÏÎ ÂÅȤ
ÈÁÌÆ ÏÆ ÔÈÅ ÂÕÙÅÒȟ ÓÕÃÈ ÐÁÒÔÓ ÏÒ ÍÉØÅÒȟ ÔÈÅ ÅØÉÓÔÅÎÃÅȟ ÖÁÌÉÄÉÔÙȟ ÁÎÄ ÁÐÐÌÉÃÁÂÉÌÉÔÙ ÏÆ ÔÈÅ
×ÁÒÒÁÎÔÙ ÒÅÇÁÒÄÉÎÇ ÓÕÃÈ ÐÁÒÔ ÏÒ ÍÉØÅÒ ÒÅÍÁÉÎÓ ÓÏÌÅÌÙ ÔÈÅ ÐÒÅÒÏÇÁÔÉÖÅ ÏÆ (ÁÒÓÈ ÁÎÄ
ÎÏÔ ÓÕÃÈ ÄÅÁÌÅÒ ÏÒ ÄÉÓÔÒÉÂÕÔÏÒȢ 

,ÉÍÉÔÁÔÉÏÎ ÏÆ 2ÅÍÅÄÙȢ  4ÈÅ ÒÅÍÅÄÉÅÓ ÐÒÏÖÉÄÅÄ ÈÅÒÅÉÎ ÓÈÁÌÌ ÂÅ ÔÈÅ ÓÏÌÅ
ÁÎÄ ÅØÃÌÕÓÉÖÅ ÒÅÍÅÄÉÅÓ ÁÖÁÉÌÁÂÌÅ ÔÏ ÔÈÅ ÂÕÙÅÒȟ ÉÔÓ ÈÅÉÒÓȟ ÓÕÃÃÅÓÓÏÒÓȟ ÁÎÄ ÁÓÓÉÇÎÓȢ )Æ
ÓÕÃÈ ÌÉÍÉÔÁÔÉÏÎ ÉÓ ÕÎÅÎÆÏÒÃÅÁÂÌÅȟ ÔÈÁÎ ÎÏÔ×ÉÔÈÓÔÁÎÄÉÎÇ ÁÎÙÔÈÉÎÇ ÈÅÒÅÉÎ ÔÏ ÔÈÅ ÃÏÎȤ
ÔÒÁÒÙȟ ÔÈÅ ÍÁØÉÍÕÍ ÄÁÍÁÇÅÓ ÆÏÒ ×ÈÉÃÈ (ÁÒÓÈ ÍÁÙ ÏÒ ÓÈÁÌÌ ÂÅ ÌÉÁÂÌÅ ÓÈÁÌÌ ÂÅ ÔÈÅ
ÓÁÌÅÓ ÐÒÉÃÅ ÆÏÒ ÔÈÅ ÐÁÒÔȟ ÃÏÍÐÏÎÅÎÔȟ ÏÒ ÁÓÓÅÍÂÌÙ ÃÌÁÉÍÅÄ ÔÏ ÂÅ ÄÅÆÅÃÔÉÖÅȢ  (ÁÒÓÈ
ÓÈÁÌÌ ÎÏÔ ÂÅ ÌÉÁÂÌÅ ÆÏÒ ÃÏÎÓÅÑÕÅÎÔÉÁÌ ÄÁÍÁÇÅÓ ÉÎÃÌÕÄÉÎÇ ÌÏÓÓ ÏÆ ÐÒÏПÉÔÓȟ ÐÅÒÓÏÎÁÌ ÉÎȤ
ÊÕÒÙ ÏÒ ÄÅÁÔÈȟ ÐÒÏÐÅÒÔÙ ÄÁÍÁÇÅÓȟ ÏÒ ÁÎÙ ÏÔÈÅÒ ÃÏÍÍÅÒÃÉÁÌ ÌÏÓÓ ÁÒÉÓÉÎÇ ÏÕÔ ÏÆ ÁÎÙ
ÃÌÁÉÍÅÄ ÆÁÉÌÕÒÅ ÏÒ ÄÅÆÅÃÔ ÏÆ ÔÈÅ (ÁÒÓÈ ÐÒÏÄÕÃÔȢ 

%ØÃÌÕÓÉÖÅ ÁÎÄ 3ÏÌÅ 7ÁÒÒÁÎÔÙȢ  4ÈÅ ×ÁÒÒÁÎÔÙ ÐÒÏÖÉÄÅÄ ÈÅÒÅÉÎ ÉÓ ÔÈÅ ÓÏÌÅ
ÁÎÄ ÏÎÌÙ ×ÁÒÒÁÎÔÙ ÁÎÄ ÔÈÅÒÅ ÉÓ ÎÏ ×ÁÒÒÁÎÔÙ ÏÆ ÍÅÒÃÈÁÎÔÁÂÉÌÉÔÙȟ ПÉÔÎÅÓÓ ÆÏÒ Á ÐÁÒÔÉÃÕȤ
ÌÁÒ ÐÕÒÐÏÓÅȟ ×ÁÒÒÁÎÔÙ ÁÒÉÓÉÎÇ ÆÒÏÍ Á ÃÏÕÒÓÅ ÏÆ ÄÅÁÌÉÎÇ ÏÒ ÕÓÁÇÅ ÏÆ ÔÒÁÄÅ ÏÒ ÁÎÙ ÏÔÈÅÒ
ÉÍÐÌÉÅÄ ÏÒ ÅØÐÒÅÓÓ ×ÁÒÒÁÎÔÙ ÅØÃÅÐÔ ÍÁÄÅ ÓÐÅÃÉПÉÃÁÌÌÙ ÐÒÏÖÉÄÅÄ ÈÅÒÅÉÎȢ 

(ÁÒÓÈ ÄÏÅÓ ÎÏÔ ÁÓÓÕÍÅ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÆÏÒ ÓÈÉÐÐÉÎÇ ÏÒ ÔÒÁÖÅÌ ÅØÐÅÎÓÅÓ ÁÎÄ
ÒÅÓÅÒÖÅÓ ÔÈÅ ÒÉÇÈÔ ÔÏ ÍÁËÅ ÉÍÐÒÏÖÅÍÅÎÔÓ ÔÏ ÁÎÙ ÍÏÄÅÌ ×ÉÔÈÏÕÔ ÎÏÔÉÃÅȢ 

(ÁÒÓÈ -ÏÂÉÌÅ -ÉØ ,ÉÍÉÔÅÄ 7ÁÒÒÁÎÔÙ



υ

(ÁÒÓÈ -ÏÂÉÌÅ -ÉØ ,ÉÍÉÔÅÄ 7ÁÒÒÁÎÔÙ



φ

(ÁÒÓÈ -ÏÂÉÌÅ -ÉØ ,ÉÍÉÔÅÄ 7ÁÒÒÁÎÔÙ



χ

0ÁÒÔÓ /ÒÄÅÒÉÎÇ )ÎÆÏÒÍÁÔÉÏÎ



ψ

-ÉØÅÒ /ÒÉÅÎÔÁÔÉÏÎ

)Æ ÔÈÅ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÏÆ ÙÏÕÒ ÍÉØÅÒ ÄÏÅÓ ÎÏÔ
ÆÁÌÌ ×ÉÔÈÉÎ ÔÈÅ ÓÅÒÉÁÌ ÎÕÍÂÅÒ ÂÒÅÁËÓ ÌÉÓÔÅÄ
ÏÎ ÔÈÅ ÆÒÏÎÔ ÃÏÖÅÒȟ ÙÏÕ ×ÉÌÌ ÎÅÅÄ ÔÏ ÃÏÎÔÁÃÔ
(ÁÒÓÈ ÔÏ ÇÅÔ ÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÍÁÎÕÁÌ



ω

3ÕÂ &ÒÁÍÅ Ȥ 4ÒÕÃË



ρπ

35" &2!-% !33%-",9 υχυ (9$2/ (Ȣ$Ȣ Ȥ !ςρρυρ

./4%ȡ 

4ÈÅ (ÙÄÒÏ 3ÕÂ &ÒÁÍÅ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÌÉÓÔ ÓÈÏ×Î ÉÓ ÕÓÅÄ ÏÎ υχυ ÁÎÄ υχυ3$ ÍÉØÅÒÓȢ 4ÈÅ
(ÙÄÒÏ 3ÕÂ &ÒÁÍÅ ÕÓÅÄ ÏÎ Á υπς ÍÉØÅÒ ÈÁÓ Á ÓÈÏÒÔÅÒ ÏÖÅÒÁÌÌ ÆÒÁÍÅȢ &ÏÒ ÍÏÒÅ ÐÁÒÔ ÉÎÆÏÒÍÁȤ
ÔÉÏÎȟ ÃÏÎÔÁÃÔ ÙÏÕÒ (ÁÒÓÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÄÅÁÌÅÒ ÏÒ ÏÕÒ ÆÒÏÎÔ ÄÅÓË ÁÔ ɉωχπɊ τυτȤςςωρȢ

υπς (ÙÄÒÏ (Ȣ$Ȣ 3ÕÂ &ÒÁÍÅ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒȡ !ψςρυ

3ÕÂ &ÒÁÍÅ Ȥ 4ÒÕÃË



ρρ

35" &2!-% !33%-",9 υχυ 04/ (Ȣ$Ȣ Ȥ !ςρυχπ

./4%ȡ 

4ÈÅ 04/ 3ÕÂ &ÒÁÍÅ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÌÉÓÔ ÓÈÏ×Î ÉÓ ÕÓÅÄ ÏÎ υχυ ÁÎÄ υχυ3$ ÍÉØÅÒÓȢ 4ÈÅ
04/ 3ÕÂ &ÒÁÍÅ ÕÓÅÄ ÏÎ ÔÈÅ υπς ÁÎÄ τσπ ÍÉØÅÒÓ ÈÁÖÅ ÓÈÏÒÔÅÒ ÏÖÅÒÁÌÌ ÆÒÁÍÅÓȢ &ÏÒ ÍÏÒÅ
ÐÁÒÔ ÉÎÆÏÒÍÁÔÉÏÎȟ ÃÏÎÔÁÃÔ ÙÏÕÒ (ÁÒÓÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÄÅÁÌÅÒ ÏÒ ÏÕÒ ÆÒÏÎÔ ÄÅÓË ÁÔ ɉωχπɊ τυτȤ
ςςωρȢ

υπς 04/ (Ȣ$Ȣ 3ÕÂ &ÒÁÍÅ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒȡ !ψςωφ

τσπ 04/ 3ÕÂ &ÒÁÍÅ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒȡ !χψυτ

3ÕÂ &ÒÁÍÅ Ȥ 4ÒÕÃË



ρς

0ÅÄÅÓÔÁÌÓ
0%$%34!, !33%-",9 Ȥ !ψπωψ



ρσ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ 



ρτ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ



ρυ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ



ρφ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ



ρχ

42!),%2 '2/50ȟ υχυ Ȥ χςπ $5!, Ȥ !ψςςψ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ



ρψ

4ÒÁÉÌÅÒ &ÒÁÍÅ Ǫ !ØÌÅ
42!),%2 '2/50ȟ υχυ Ȥ χςπ $5!, Ȥ !ψςςψ



ρω

"ÕÍÐÅÒ
"5-0%2 '2/50ȟ 425#+ Ȥ !χωυω

./4%ȡ

4ÈÅ ÂÕÍÐÅÒ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÓÈÏ×Î ÉÓ ÕÓÅÄ ÏÎ υχυ ÁÎÄ υχυ3$ ÍÉØÅÒÓȢ 4ÈÅ ÂÕÍÐÅÒ ÕÓÅÄ
ÏÎ υπς ÁÎÄ τσπ ÍÉØÅÒÓ ÈÁÓ ÄÉÆÆÅÒÅÎÔ ÅØÔÅÎÓÉÏÎ ÁÒÍÓȢ &ÏÒ ÍÏÒÅ ÐÁÒÔ ÉÎÆÏÒÍÁÔÉÏÎȟ ÃÏÎÔÁÃÔ
ÙÏÕÒ (ÁÒÓÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÄÅÁÌÅÒ ÏÒ ÏÕÒ ÆÒÏÎÔ ÄÅÓË ÁÔ ɉωχπɊ τυτȤςςωρȢ

υπςȾτσπ "ÕÍÐÅÒ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒȡ !χψχω



ςπ

&ÅÎÄÅÒÓ
&%.$%2 '2/50ȟ χωͼ ,/.' 2%' 7)$4( Ȥ !ψςφσ



ςρ

./4%ȡ

4ÈÅ χωͼ ÌÏÎÇ ÆÅÎÄÅÒ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÓÈÏ×Î ÁÒÅ ÏÎÅ ÏÆ ÔÈÅ ÏÐÔÉÏÎÓ ÕÓÅÄ ÏÎ υχυ ÔÒÉÐÌÅ
ÁÎÄ υχυ3$ ÔÒÉÐÌÅ ÍÉØÅÒÓȢ /ÔÈÅÒ ÆÅÎÄÅÒÓ ÕÓÅÄ ÏÎ τσπȟ υπςȟ υχυȟ ÁÎÄ υχυ3$ ÍÉØÅÒÓ ÈÁÖÅ ÄÉÆȤ
ÆÅÒÅÎÔ ÆÅÎÄÅÒ ÌÅÎÇÔÈÓȢ &ÏÒ ÍÏÒÅ ÐÁÒÔ ÉÎÆÏÒÍÁÔÉÏÎȟ ÃÏÎÔÁÃÔ ÙÏÕÒ (ÁÒÓÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÄÅÁÌÅÒ
ÏÒ ÏÕÒ ÆÒÏÎÔ ÄÅÓË ÁÔ ɉωχπɊ τυτȤςςωρȢ

τσπ &ÅÎÄÅÒ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒÓȡ 

   Ȥ !ρωςρσ Ȥ ττͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈ

   Ȥ !ρψωπτ Ȥ ρπσͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈ

   Ȥ !ρψψωφ Ȥ χωͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈ

υπς &ÅÎÄÅÒ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒÓȡ

   Ȥ !ψςωπ Ȥ φυͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈȟ $ÕÁÌ υπς

   Ȥ !ψςωσ Ȥ υφͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈȟ 4ÒÉÐÌÅ υπς

υχυȾυχυ3$ &ÅÎÄÅÒ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒÓȡ

   Ȥ !ψςφσ Ȥ χωͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈȟ 4ÒÉÐÌÅ υχυ

   Ȥ !ψςως Ȥ ψωͼ ,ÏÎÇȟ 2ÅÇÕÌÁÒ 7ÉÄÔÈȟ $ÕÁÌ υχυ

&ÅÎÄÅÒÓ
&%.$%2 '2/50ȟ χωͼ ,/.' 2%' 7)$4( Ȥ !ψςφσ



ςς

'4$



ςσ

'4$ !33%-",9ȟ σχ --ȟ 3(/24 7Ⱦ/ -.4 2).' Ȥ !ρχτωσ

./4%ȡ

4ÈÅ '4$ ÄÒÁ×ÉÎÇÓ ÁÎÄ ÐÁÒÔ ÌÉÓÔ ÓÈÏ×Î ÉÓ ÆÏÒ Á σχ -- "ÅÌÔȟ 3ÈÏÒÔ '4$ !ÓÓÅÍÂÌÙȢ &ÏÒ ÍÏÒÅ
ÐÁÒÔ ÉÎÆÏÒÍÁÔÉÏÎ ÁÂÏÕÔ ÏÔÈÅÒ ÓÔÙÌÅÓ ÏÆ '4$ȟ ÃÏÎÔÁÃÔ ÙÏÕÒ (ÁÒÓÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ ÄÅÁÌÅÒ ÏÒ ÏÕÒ
ÆÒÏÎÔ ÄÅÓË ÁÔ ɉωχπɊ τυτȤςςωρȢ

σχ -- "ÅÌÔ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒÓȡ

3ÈÏÒÔȡ !ρχτωσȟ ,ÏÎÇȡ ρχυστȟ 8Ȥ,ÏÎÇȡ !ρχυσφȟ ρȡρ ɉρωͼɊȡ !σρπτω

φψ -- "ÅÌÔ ÒÅÆÅÒÅÎÃÅ ÎÕÍÂÅÒÓȡ

3ÈÏÒÔȡ !ρψςςσȟ ,ÏÎÇȡ !ρψςςωȟ 8Ȥ,ÏÎÇȡ !ρψψρρ

'4$



ςτ

'4$ !33%-",9ȟ σχ --ȟ 3(/24 7Ⱦ/ -.4 2).' Ȥ !ρχτωσ

'4$



ςυ

3×ÉÎÇ ÁÒÍ



ςφ

3×ÉÎÇ !ÒÍ



ςχ

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÁÉÌÅÒ



ςψ

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÁÉÌÅÒ



ςω

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÁÉÌÅÒ



σπ

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÕÃË



σρ

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÕÃË



σς

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÕÃË



σσ

$ÒÉÖÅ ,ÉÎÅ Ȥ 4ÒÕÃË

./4%3ȡ ɕσ Ȥ υχυ3$ '%!2"/8 Ȥ 0,!.%4!29 '%!2"/8ȟ %$ςρυπȟ ρψȡρ Ȥ 0!24 Π ρπςχσψ 



στ

!ÕÇÅÒ !ÓÓÅÍÂÌÙ
!5'%2 !33%-",9 &/2 τσπ (!9ȟ τσπ &%%$ȟ υπς (!9ȟ υπς &%%$ȟ υχυȤυχυ3$ (!9 Ǫ &%%$



συ

!5'%2 !33%-",9 &/2 τσπ (!9ȟ τσπ &%%$ȟ υπς (!9ȟ υπς &%%$ȟ υχυȤυχυ3$ (!9 Ǫ &%%$

!ÕÇÅÒ !ÓÓÅÍÂÌÙ



σφ

!5'%2 !33%-",9 &/2 τσπ (!9ȟ τσπ &%%$ȟ υπς (!9ȟ υπς &%%$ȟ υχυȤυχυ3$ (!9 Ǫ &%%$

!ÕÇÅÒ !ÓÓÅÍÂÌÙ



σχ

!5'%2 !33%-",9 &/2 %: -)8 υπς Ǫ υχυ &%%$ȟ υπς Ǫ υχυ %: -)8

!ÕÇÅÒ !ÓÓÅÍÂÌÙ



σψ

!5'%2 !33%-",9 &/2 '%.Ȥς %: -)8 υχυ3$ &%%$ ɉ./4 2%6%23%$Ɋ

!ÕÇÅÒ !ÓÓÅÍÂÌÙ



σω

2ÅÁÒ $ÒÉÖÅ
2%!2 $2)6% !33%-",9 τσπ Ȥ υπς( Ȥ υχυ(



τπ

2%!2 $2)6% !33%-",9 υχυ( 350%2 $549

2ÅÁÒ $ÒÉÖÅ



τρ

2ÅÁÒ $ÒÉÖÅ



τς

2ÅÁÒ $ÒÉÖÅ



τσ

2%!2 $2)6% '2/50ȟ υχυ &%%$ '%.Ȥς Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτρτȤ,Ⱦ4

&2/.4 6)%7

2%!2 6)%7

2ÅÁÒ $ÒÉÖÅ



ττ

2%!2 $2)6% '2/50ȟ υχυ &%%$ '%.Ȥς Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτρτȤ,Ⱦ4

./4%3ȡ

,Ï×ÅÒ ÒÉÇÈÔ ÓÐÒÏÃËÅÔ ÏÐÔÉÏÎÓȡ ρππ"τπ ɉρπςτςπɊȟ ρππ"σς ɉρπςτρρɊȢ

ɕςςȤςσȡ #ÈÁÉÎÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÉÎ ,9.8 ÏÒ 435"!+) ÂÒÁÎÄȢ #ÈÁÉÎÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÄÒÁ×ÉÎÇÓ ÁÒÅ
ÏÎÌÙ ÓÅÃÔÉÏÎÓ ÏÆ ÔÈÅ ÆÕÌÌ ÃÈÁÉÎÓ ÕÓÅÄȢ

2ÅÁÒ $ÒÉÖÅ



τυ

2%!2 $2)6% '2/50ȟ υππ4+ ɉ5(-7 4%.3)/.%23Ɋ Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτφφȤ,Ⱦ4

&2/.4 6)%7

2%!2 6)%7

2ÅÁÒ $ÒÉÖÅ



τφ

2%!2 $2)6% '2/50ȟ υππ4+ ɉ5(-7 4%.3)/.%23Ɋ Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτφφȤ,Ⱦ4

./4%3ȡ

4ÈÅ 2ÅÁÒ $ÒÉÖÅ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÌÉÓÔ ÓÈÏ×Î ÉÓ ÕÓÅÄ ÏÎ υπς ÁÎÄ υχυ ÍÉØÅÒÓȢ

ɕρσȟ ρτȟ Ǫ ςφȡ #ÈÁÉÎÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÉÎ ,9.8 ÏÒ 435"!+) ÂÒÁÎÄȢ #ÈÁÉÎÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÄÒÁ×Ȥ
ÉÎÇÓ ÁÒÅ ÏÎÌÙ ÓÅÃÔÉÏÎÓ ÏÆ ÔÈÅ ÆÕÌÌ ÃÈÁÉÎÓ ÕÓÅÄȢ 

2ÅÁÒ $ÒÉÖÅ



τχ

2%!2 $2)6% '2/50ȟ υππ4+ 3$ ɉ5(-7 4%.3)/.%23Ɋ Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτφχȤ,Ⱦ4

&2/.4 6)%7

2%!2 6)%7

2ÅÁÒ $ÒÉÖÅ



τψ

2%!2 $2)6% '2/50ȟ υππ4+ 3$ ɉ5(-7 4%.3)/.%23Ɋ Ȥ ,9.8Ⱦ435"!+) Ȥ !ψτφχȤ,Ⱦ4

./4%3ȡ

4ÈÅ 2ÅÁÒ $ÒÉÖÅ ÄÒÁ×ÉÎÇ ÁÎÄ ÐÁÒÔÓ ÌÉÓÔ ÓÈÏ×Î ÉÓ ÕÓÅÄ ÏÎ υχυ3$ ÍÉØÅÒÓȢ

ɕρυȟ ςρȟ Ǫ ςςȡ #ÈÁÉÎÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÉÎ ,9.8 ÏÒ 435"!+) ÂÒÁÎÄȢ #ÈÁÉÎÓ ÓÈÏ×Î ÉÎ ÔÈÅ ÄÒÁ×Ȥ
ÉÎÇÓ ÁÒÅ ÏÎÌÙ ÓÅÃÔÉÏÎÓ ÏÆ ÔÈÅ ÆÕÌÌ ÃÈÁÉÎÓ ÕÓÅÄȢ 

2ÅÁÒ $ÒÉÖÅ



τω

$ÉÓÃÈÁÒÇÅ Ȥ .Å× 3ÔÙÌÅ 
$)3#(!2'% '2/50ȟ $5!,ȟ 3(/24ȟ .%7 349,% Ȥ !ψςχφ



υπ

$)3#(!2'% '2/50ȟ $5!,ȟ 3(/24ȟ .%7 349,% Ȥ !ψςχφ

$ÉÓÃÈÁÒÇÅ Ȥ .Å× 3ÔÙÌÅ



υρ

$)3#(!2'% '2/50ȟ $5!,ȟ 3(/24ȟ .%7 349,% Ȥ !ψςχφ

$ÉÓÃÈÁÒÇÅ Ȥ .Å× 3ÔÙÌÅ
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υω
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$)3#(!2'% '2/50ȟ 42)0,%ȟ -%$)5-ȟ .%7 349,% Ȥ !ψςχω
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#/.4Ȣ /. .%84 0!'%



φσ

$)3#(!2'% '2/50ȟ $5!,ȟ 3(/24ȟ 7Ⱦ"%!2).' (/53).' Ȥ !ψυφω

$ÉÓÃÈÁÒÇÅ Ȥ 7Ⱦ"ÅÁÒÉÎÇ (ÏÕÓÉÎÇ



φτ
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(9$2!5,)# '2/50ȟ υππͻ3 ɉ(9$!# 44 #/.42/, 3934%-Ɋ Ȥ !ψυχπ
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