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1~LL~1L~~'l1:dLn'U ~oo 1'U t1\J~~'l1n1'U"'1'U11J 1'U~qjqj1o;ij1'1 'VI~e:J1'U'm~-r'U'VI'lJ'I~mLo;ij'l'l1no;ij'l'VI1~~Vi'mi1'n 

1~L~1Jv11'11'U 

"'a I ~ II' ~ III I IJ' IJ' .a,q
~.b l:Ju~~~'1I'l'l~L~'Um11'l1"il~1Jle:J'ItJ'ULe:Jn~1~u~~m~~11'l1'l1'1~1tJ1lin1~ 

'U 

'VI1'1BL~n'VI~e:Jijn~ ~1'V1,J1"/Jm{i'ltJ~~51'Ul'lru~m~1Jn1~tJ~~m~~11'l11J111J lm'ln1~ 1~tJ~~'Ul1~'VI,J1"/Jm11• 
"Le:Jn~1~tJ~~m~~11'l1 1J111JLe:Jn~1~tJ~~m~~11'l1o;ij1'1 ~1tJ15n1~'VI1'1BL~n'VI~e:Jijn~ L""lJ~ E (9)/l!:Jctct~ (1'l~'1~ l!:J) 

" Q,I .c:::I &II ~ 1.cI oJ 
~'U1'U'VI &>Q'l Lflv'U 1Jm'11'l1J 'W.fl. l!Jctctct lJl~LLlJlL1lil1 IilO.OO 'U. fHL1lil1 IilIil.OO 'U. ru ~m'U'VIn"1'1 

-r'ULL"~LtJ~"/Je:J'ItJ~~m~~11'l1 13l1"1~"1'1o;ij'l'VI1~e:JVi'tJ51ij i'U l!:J•
d II' 0 d III I II' lJ'.a,c:lI Q c:: .Q, ~ IJ' 

L1Je:JV'l'U n1'V1'U~ L1"1tJ'U Le:Jn~1~ u~~ m~~11'l1'l1'1~1 tJ1 5n1~'VI1'1e:J L" n'VI~e:J'U n~ LL"1 

'l~11l-r'ULe:Jn~1~L ~11 L~111~tJ L~~"lJ1~ 

I'lru~n~~1Jn1~tJ~~m~~11'l1'l~~1Lij'Un1~1Jl~1'l~e:J'Ul'lru~1Jllii"lJm~L~'Um11'l1LL~"~~1tJ11 
• 'U 

LtJ'U~L~'Um11"11~iil:J"tJ~~ltJ"lJ'tJ~11Jn'Utl'U~L~'Um11'l1~1tJ~'U 'VI~e:J LtJ'U~iil:J"tJ~~ltJ"lJ'tJ~11J n'U~~'VI11'1 ~L~'Ue:J~11'l1 
\J '\I '\I '\I 

n'Um~'U~n1~1Jl"1~n"1'1BL~n'VI~e:Jijn~ 1J111JeUe:J (9).c;,i ((9)) ru 1'UtJ~~n1l3ltJ~~m~~11'l1o;ij1'1 ~1tJ15n1~ 
'U 

'VI1'1BL~n'VI~e:Jijn~'VI~e:J 11l V'l~e:J1J..r'l1Jl~1'l~e:J'UeUm~'Ue:J1Jl11J eUe:J rn.l!:J LL"~LLo;ij'l~L~'Ue:J~11'l~1 LL~"~~1tJ'VI~1'Ul:J" 
n1~~'l1~ ru1LuV'l1 ~"lJmlJl 'U'VI1'11tJ ~~ruv"'1'V1~ L'd tJ 'U1Jl e:J'U-r'U'VI~e:J15~'U l~~ii'VI~ mi1'U11~L~'U m11'l1-r'U'VI~1'U LL~1 

... 'U 

'VI1 ntJ~1 n!J~ e:Jl'lru~m~1Jm~tJ~~m~~11'l1 ne:J'U'VI~e:J 1'U"lJru~~ii m~ L~'Um11'l1~1 tJ15 m~'VI1'1 
BL~ n'VI~e:Jij n~11ii~L~'Um11'l1 m~v11 m~er'UL tJ'Un1~'ll~"lJ11'1n1~ LL "ll'l'll'U~11'l1e:J~ 1'1LtJ'U5~~1J1Jl11JeUe:J (9).c;,i (l!:J)

'U 

I'lru~ m~1J m~., 'l~~~~1tJ~e:J~ L~'Um11'l1~1tJ'!'Ue:Je:Jn'l1nn1~ LtJ'U~L~'Um11'l1 LL" ~o;ij'I 'VI1~'l~~'l1~ru1"'11'VI~ 
'U 'U 

~L~'Um11'l1~'1nci11LtJ'U~~'1'11'U 
'U 'U 

~L~'Um11'l1m1l~1'U m~l'1~ L~e:Jn L,1m~'U LV'l~1~ L'VI1J1 LtJ'U~L~'Um11"11~ii l:J"tJ~~ltJ"lJ'tJ~11Jn'U
'U • 'U 

n'U~ L~'Um11'l1~1 tJ~'U 'VI~m tJ'U~iil:J"tJ~~ ltJ"lJ'tJ~11Jn'U~~'VI11'1~ L~'Um11'l1n'U m ~'U~n1~1Jl"1~ n"1'1B L~ n'VI~e:Jijn~ 
'U 'U 'U 'U 

ru 1'UtJ~~ml3ltJ~~m~~11'l1o;ij1'1~1tJ15m~'VI1'1BL~n'VI~e:Jijn~ 'VI~mtJ'U~L~'Um11'l1 ~m~v11m~er'ULtJ'Um~ 
'U 

-U~"lJ11'1m~LL "ll'l-U'U~11'l1e:J ~1'1 LtJ'U5~~1J 'VI~mtJ'U~L~'Um11'l1m1l~1'U1'l ru~1Jllii'VI1'1~1'UL'VIl'lijl'lm'le:J'VI5~ruI"l1i'l 
'U • • 

~'1nci11~e:J~1'V1,J1'V1'111tJ'I1'U~o;ij~'VI1~~~mtJl'U rn 1'U 'lJ'ULL~1'Um~-r'ULLo;ij'l'l1nl'lru~m~1Jn1~tJ~~m~~11'l1• 
m~1ij'lotJe:J'VI5~ru"lJm~1'V1,J1'V1'111 tJ'I1'U~o;ij~'VI11~~e:J LtJ'U~~~ 

'VI1ntJ~1n!J~e:Jl'lru~m~1Jn1~tJ~~m~~11'l111m~'U1'Un1~L~'Um11'l1o;ij1'1~1tJ15m~'VI 1'1 

BL~n'VI~e:Jijn~tJ~~~'UeUe:J-u~eUm'l'U 11lm'l~1L ij'Um~~e:J 1tJ1~LL~1 L~~'l.n1tJ 1'ULd"1~n1'V1'U~11I'lru~m~1Jn1~ 

tJ~~m~~11'l1'l ~i'l~n m~'U1'Un1~ L~'Um11'l1 l~tJm~~LL 'VI'U~ii~'VI5 L~'Um11"11V'l'UtJ~'VI~e:J~ ~~e:J~e:J~1~n'U 
'U 'U 

'U1'l1'l"~'U LL"~LrlmLm "lJeUe:J-u~eUmLL~1'l~ 1~~1Lij'Um~'U1'Un1~L~'Um11'l1~e:J1tJ 'l1n~'U1Jle:J'U~1'11'1e:J~.n1tJ l'UL1"1 
• 'U

"lJe:J'Im~L~'Um11"11~EJ'IL'VI~vne:J'U'l~i'l~nm~'U1'Um~L~'Um11'l1 LL~~v'l~'U~~m~'U1'Un1~L~'Um11'l1.n1~Jl'U1'U• 
L~tJ1n'U L1'ULL~l'lru~m~1J m~tJ~~m~~11"11 L~'U11 m~'U1'U m~ L~'Um11'l1'l ~11l LL~1 L~~'l Hi1~ tJ~1tJ'VI~e:JeUv-u~eUv'l 

11lm'lLLm"lJl~ tJ~~51'Ul'lru~m~1Jn1~tJ~~m~~11"11'l~i'ltJm~nm~'U1'Un1~L~'Um11'l1 LL,,~n1'V1'U~1'U nm 
LL,,~~m'U~ L~e:JL~1J~'Um~'U1'Um~tJ~~m~~11"111'VI1l1~tJ'l~LLo;ij'l1~~ii~'VI5 L~'Um11'l1'V1 m1tJ~e:JtJ1'U~m'U~'!'U'VI~1'U 

'U • 'U 

I'lru~m~1Jn1~tJ~~m~~11'l1~'11'U~'VIm'Um~~~~'Uh~1Lij'Un1~1~ I ~~'VI11'1
 

m~tJ~~m~~11"11" L~e:J1~n1~tJ~~m~~11"11" Ln~tJ~~ltJ"lJ'tJ~'1~~~e:J'VI1'1~1"lJn1~
 
'U • 



• • 

-a::­

a::.V'J ~tJ~~?f':lloili)~ L?f'Ue:J~1l"l1~ij~'Vl51~-r'U m~~~ L~e:Jn 1~LU'U~ij~'Vl5 L?f'Um1l'l11i)~~e:J.:ItJ nmi~.:I.Q 
'IJ 'IJ:U 

( ).1........ 1.,j 1~ ... .,j 1.r ...... ....
.,j cO
(9) u!J'U1Jl1Jl1lJL.:Ie:J'U "!.I'Vl~~'I.J 'h'U'Vl'U.:I?fmL?f~.:IL.:Ie:J'U "!.Im~"/lmL(;1~m~1i)1.:1 ~1m5m~ 

'Vl1.:1BL~ n'Vl~e:Jun~ m~~'UlJ1~~e:JlJn'U"/lm"IJe:J LG'l'Ue:J'Vl1.:1 L'Vll'lUl'l 

(!.!:» ~1l"l1?f.:l?f~"!.Imm~tJ~~m~~1l'l1..ij'1.:1~1~15m~'Vl1.:1BL~n'Vl~e:JUf1~ 1i)~~e:J.:IL~lJ~'U~ 
'IJ • 

Q,II'II' 11'.4 II 

(9)lf,~rio,ooo 'U1'Vl (?f'U'Vl1(;11'ULLtJ~ LL?f'U Lm'VllJ'U'U1'Vlfld'U) 

(rn) ~1l"l1~L?f'Ue:JIi)~~mLU'U~1l"l1~~1lJI11;;lJ(;1ri1L~lJ LL(;1~111;;~'U '1 (~1ij) ~1lJri11-rr~1~ 

lI.c::111q Cllo 4 .., .., q d .., I 

(a::) e.JlJ?f'Vl5L?f'Um1l"l1'Vl~e:Je.J LL'Vl'U 1i)~1Jle:J.:IlJ1(;1.:1'Vl~ L'U ~'U L~m"!.I1?f m~'U1'Um~ LG'l'Um1l'l1 
'IJ 'IJ 'IJ ... .,j.,j • 

1Jl1lJ1'U L'1(;11 LL(;1~G'lm'U'Vl'Vlm'Vl'U~ 

II.c::111Q Q 4'" d .c::II1 '" '" I I

(If) e.JlJ?f'Vl5L?f'Ue:J~1l"l1'Vl~e:Je.JLL'Vl'U'VllJ1(;1.:1'Vl~L'U~'ULL(;11 1Jle:J.:I LOG IN L"!.I1G'l~~'U'U 
'IJ 'IJ 'IJ 

(b) ~ij~'Vl5LG'l'Ue:J~1l"l1'Vl~e:J~LL'Vl'U~ LOG IN LL~1 1i)~~e:J.:I~hLu'Um~L?f'Ue:J~1l'l11~~~1l"l1~ 
'IJ • 'IJ 

L?f'Um1l"l11'U m~tJ~~ m~~1l"l1..ij'1.:1 ~1~15m~'Vl1.:1BL~n'Vl~e:JUn~ 1i)~~e:J.:I~1 nl1~1l'l1?f.:l?f ~1'U m~tJ~~m~~1l"l1" 
'IJ • 

(V'J) ~1lJ ~ij~'Vl5L?f'Ue:J~1l"l1rJe:J'Um~ L?f'Um1l"l1 LL(;1 ~ Lde:Jm~tJ~~m~~1l"l1" L?f~li)i'U LL~1 
'IJ 

Ii)~ ~m ~'U ~'U~1l"l1~ mrt~'U ~ m ~ IJl (;11 ~n(;11.:1B L~ n 'Vl~e:JU n~ ~1l"l1~~'U ~'UIi) ~~m IJl ~.:I n'U ~1l"l1 ~ L?f'U e:J'Vlrr.:l?f ~ 
'IJ • 

(~) ~ij~'Vl5L?f'Uel~1l"l1vt1~-r'U~~L~e:Jn1~Lu'U~"/j'U~m~ L?f'Ue:J~1l"l1 ~e:J.:I-r'U~ ~"/je:J'Uri11-rr~1~ 
\I \I II II 

1'Um~1~'U~m~ L?f'Ue:J~1l"l1 LL(;1~ ri11-rr~1~1'U m~L~'U'Vl1.:1"!.1mm ~'U~m~IJl(;11~n(;11.:1B L~ n'Vl~e:Ju n~ V(.:I;jIi)~ LL..ij'.:I
'IJ 

1~'Vl~1'U1'U1'UL?f'Um1l"l1 

(ri) ~ij~'Vl5L?f'Ue:J~1l"l11i)~~e:J.:IlJ1L?f'Um1l"l1 l'U1'U~ IDo b~eJ'U 1Jn'i1fUJ 'Vi.fl. ID<l'<l'<l' 
'IJ 

~.:ILL~L'1(;11 (9)(9).00 'U. Lu'U~'U1tJ ~.:I.QIi)~LL..ij'.:I,r~'VllJ1~lJl1lJLL'U'U LL..ij'.:I1'U L'1(;11 LL(;1~?fm'U~L?f'Um1l'l1 ('Un. oolf) 

1~'Vl~1'U~e:J1tJ 

<l'. VI ~nth::n'\J 'l1eJ ~ 

~tJ~~?f.:lloi Ii) ~ L?f'Um1l'l1~ e:J.:I11.:1'VlrrntJ~~n'U"/le:J.:I~~e:JlJ n'U m~~ 'U"/le:J.:I Le:JnG'l1~'Vl1.:1~ 1'UL'Vll'lUl'l 
'IJ 

~1'U1'UL~'U V'Jria::,lfoo 'U1'Vl (L~ ~ LL?f'ULn1'Vld'U~~'U~1~e:J~'U1'Vl~1'U) 1~~l-rr'VlrrntJ~~ n'Ue:J~1.:1'Vl~.:Ie:J~1.:11~ 
~.:I~e:J1tJ.Q 

If.(9) L~'UG'l~
 

If.!.!:> L~l'l~5'U1l"l1~i.:l~1~ 1~LLn~.:I'Vl1~e:JV(~51;j 1~~ LU'UL~l'l(;1.:11'U~~~'U"/le:J.:I Le:Jn?f1~
• 
'Vl1.:1~1'UL 'Vll'lul'l'Vl~e:Jne:J'U'Vlti1,r'U1~ Ln'U rn 1'U'Vhm~"!.Im'Vl1.:1~1"/jm~ 

If.rn 'Vl,r.:lt1e:J~1tJ~~n'U"!.Im5'U1l"l1~111 ~1'UtJ~~ L'Vll"1lJl1lJ LL 'U'U'Vl,r.:lt1e:J~1tJ~~n'U 

If.a:: 'Vl,r.:lt1e:J~1tJ~~n'U"!.Im'U~~'V1 L~'U'Vl'U 'Vl~e:J'U~~'V1 L~'U 'Vl'U'Vlrrn'Vl-r~ ~m~-r'Ue:J'Uru11Jl 
• , , III 

1~tJ~~ne:J'U nli) m~ L~'U'Vl'UL yje:J m~~1 ru"/j~ LL(;1~tJ~~ne:J'U5~nli)~1tJ~~n'UlJl1lJtJ"j~ ml"1"!.1m 5'U1l"l1~ LLt-1.:1tJ~~ L'Vl1"11'Vl ~ 

~.:I1~LL..ij'.:I~m1~'U1~~1'U~1"/jm~~1.:1 '1 'Vl~1'ULL~11~~e:J'U•l(;1lJ1m-rr1Jl1lJ LL'U'U'Vl,r.:lt1e:J~1tJ~~n'U~.:I~~'U •1'U"lJe:J (9). b «9») 

If.lf ~'U5DIJl~-r~'U1(;11'Vl~... 
'VlrrntJ~~ n'U"/le:J.:IlJl1lJ"lJe:J.Q ~.:I'Vl1~1i)~~'U 1~~tJ~~?f.:lloili)~L?f'Ue:J~1l"l1'Vl~e:J~~1tJ~~n'U 

'IJ 'IJ 

m~l'U (9)lf 1'U ,r'U~~1i)1n1'Um~~1i)1~U.n 1'ULt1e:J.:I~'UL~~'U~e:JmL~1 L1'ULL\1i~L?f'Ue:J~1l'l1~1fJ~~~L~e:Jn11~.:ILG'l'Ue:J 
• 'IJ 

~1l"l1~1~~Ii)~Fi'U 1~~mde:J1~'Vh61qjqj1'Vl~e:J"lJe:J1Jl n(;1.:1 'Vl~mde:J~m1'Vl5 L?f'Ue:J~1l"l11~~'U1i)1 n"IJe:Je.J n~'U LL~1 
'IJ 'IJ 

m~~'U'VlrrntJ~~n'U"/lm 1~11mri!l~ '1 1i)~~'U1m~fJ1~ij~e:JmdfJ 

/ b. 'VlrrmmusYI.... 



• • • 

-ct­

b. ~urmncu"LLa~ihI5t'\Jn1'~cV41i11cacu1ca1fl1 

b.(9) 1'\Jfl1~'IJ~~m~~1fl1~\:J~';m15fl1~Vl1.:JBL~flVl~e:Jijm'.Q ~.:J'Vrr~e:J~~iS1U• 
'l~Yl'l1~ru1lJi'~~'U~d~~1m~d~LtJ'ULflru" 

b.~ 'VI1fl~'IJ~~~.:Jf'l'l~L~'Um1m~1~l~i1fl ru~~'U'1ibJ('l fl~e:J.:J~n~oUe:J ~ 'VI~e:J~'U'VI'"mn'U 
~ ~ ~ ~ 

fl1~L~'Um1mbJ('lfl~m'VI~e:JbJfl~'Ut1d'UlJ11~ oUe:J Q1 'VI~e:J~'ULe:Jfl~1~'IJ~~m~~1m~1.:J~dfJ15fl1~Vl1.:JBL~flVl~e:Jijmf 
~ v 

bJ('lfl~e:J.:J lJ11~oUe:J <t LL~d flru~m~~fl1~'IJ~~m~~1m'l~bJ-r'UYl'l1~('l.noUm~'Ue:J"1Jm~'IJ~~~.:Jf'l'l~L~'Um1fl1~1fJ1J'U 
~ ~ 

L'j''ULL~ LtJ'UoUe:J~ ~~~1~ 'VI~e:J~ ~'VI~.:JLVl mL~ mJe:JfJ 'VI~e:J~ ~~~1(P11 'IJ'l1m~e:J'U 1"1J"1Je:J.:J Le:Jfl~1~'IJ~~m~~1fl1~1.:J~dfJ15fl1~ 

Vl1.:JBL~flVl~e:Jijm' l'U~d'U~m-d~1~~,h9qj ~.:J.Q LU~1~1'Umru~Yl'l1~ru1L~'U11'l~LtJ'U'IJ~~lfJ"1J,J~e:J~.:J'VI1~Lvh,r'U 
b.Q1 ~.:J'VI1~ ~.:Jd'U~Vl5bJYl'l1~ru1~1m"1Jm~'IJ~~~.:Jf'l'l~L~'Um1m l~fJbJi1fl1~eJe:J'Uer'U 

~ 

(9)) hJ'IJ,?1 fl!l~e:J~'IJ~~~.:J f'l'l~ L~'Ue:J~1fl1~1fJ,r'U 1'U'tJqj:a~-r'U Le:J fl~1~'IJ~~m~~1fl1~1.:J 
~dCJ15fl1~Vl1.:JBL~ flVl~e:Jij mf 'VI~e:J1'U'VI'"fl~1'U fl1~-r'U Le:Jfl~1~'IJ~~ m~~1fl1~1.:J~d CJ15fl1~Vl1.:JBL~ flVl~e:Jij fl~"1Je:J.:J... 

.. , 1. I 1 1 vcOl .,j 0 . I
(~) L~'Um1fJ~~Le:JfJ~LLlJlfl1Jl1.:J u'l1flL.:Je:J'U "1J Vlfl1'V1'U~ 'ULe:Jfl~1~u~~m~~1fl1'l1.:J 

~dfJ15fl1~Vl1.:JB L~ flVl~e:Jijfl~~ LtJ'U~1~~~1~qj 'VI~e:Ji1~~vh 1~Ln~m1~1~L'IJ~fJ'U L~ fJ L'IJ~fJ'U LLn~L~'Um1fl1~1fJ~'U 
b.<t 1'Ufl1~lJi'~~'Ufl1~'IJ~~m~~1fl1~1.:J~dfJ15fl1~Vl1.:JBL~ flVl~e:Jij fl~ 'VI~e:J1'Ufl1~ 

vhiqjqj1flru~m~~fl1~'IJ~~m~~1fl1 'VI~e:J~.:J'VI1~i1~Vlm~~'IJ~~~.:Jf'l'l~L~'Um1fl1 ;8LL'l.:JoUmV1'l'l~.:J Mn~ ~1'U~ 
'VI~e:JoUm V1'l'l~.:J~'U 1~~ L~ fJdoUmfltl ~L~'Ue:J~1fl11~ ~.:J'VI1~i1~Vl5~'l~ 1~-r'U~1fl1'V1~e:J hJvl1iruru1'V11 fl'VI"'fl~1'U

\J Q.I Q.I IIIUI 

~.:Jflci1d1~i1fld1~L 'VI~1~~~'VI~e:J 1~('lfl~e:J.:J 
~ 

b.ct ~.:J'VI1~ Vl~.:JH~.:J~Vl5~'l~1~-r'U~1fl1~1~~ 'VI~e:J~1fl1'V1~.:J~1fl11~'VI~m1fl1~• 
L~'Ue:J~.:J'VI~~ nt~ LL~~m'lYl'l1~ru1 L~ e:J fl~1.:J 1'U"ii'1'Ud'U 'VI~e:J"1J'U1~'VI~e:J Lu~1~~1 fJ fl1~'VI~ .:J~1fJfl1~ 1~ 'VI~e:Jm'l'l ~ 
fJfl L~ flfl1~'IJ~~m~~1fl1~1.:J~d fJ15fl1~Vl1.:JB L~ flVl~e:Jij fl~ l~fJ 1~Yl'l1~ru1~~~1.:J L~ ~ n1~ ~ •(PI LL~'l~Yl'l1~ru1 

~.:J.QL~e:J'IJ~~lfJ"1J,J"1Je:J.:JVl1.:J~1"1Jfl1~LtJ'U~1~qj LL~~1~~e:J11fl1~~~~'U"1Jm~.:J'VI1~ LtJ'U L~ ~"1J1~ ~'IJ~~~.:Jf'l'l~ 
L~'Um1fl1'l ~L~fJ fl~e:J.:Jfi1 L~fJ'VI1fJ 1~ i ij1~ ~d~~.:J~.:J'VI1~~~Yl'l1~ru1 fJ m~ flfl1~'IJ~~m~~1fl1~1.:J~d fJ15fl1~Vl1.:J 
BL~flVl~e:Jijfl~ LL~~~.:J 1Vl~~L~'Um1fl1 LtJ'U~~.:J.:J1'U hJ11~~ LtJ'U~i1~Vl5L~'Um1 fl1~1~-r'U fl1~~~ L~ e:Jfl'VI~e:J1~ n1Jl1~ 

~ ~ ~ 

'VI1fli1L'V11J1~L~e:J1~11fl1~~rn~1mca~fJbJ~~1Jl L"l!'U mcaLG'MlLe:J~~eJ'UL;j'ULV1'l me:J1i~e:J'Uflffim~~v'U&i 
cOl ~ ... 

~~'\.4rll.m£emmLLvru LtJ'UlJl'U 

1'Umru~~i1~Vl5L~'Um1fl1~1fJ~ L~'Um1fl1~1~~ L~'Um1fl1~1'l'Ufl1~'VI~1~1~111~m'l 
~ . 
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~1fl1e:J~1-:lLtJ'U5~~1J 

C9lC9l.eJ:: ~ii~Vl5L"''Ue:J~1fl1~-:l~-:l'Vf1~ l~~~L~e:JmL~d l1J"1tlv'hG1qjt1!1 'Vf~e:JrUe:J~nG1-:lfl1CJ1'ULdG11 

~Vl1-:l~1'!1m~n1'Vf'U~~-:l~~'U 1'UrUe:J ei ~-:l'Vf1~'l~~'U'Vf"'nu~:::n'U~m 'Vf~m~~n~e:J-:l'l1n~e:Je:Jn'Vf,r-:l~e:J~1u~:::n'U~e:J-:l. ~ 

oX'UVi LLG1~m'lVl'l1~ru1L~~n~ml\1'!1~1-nm11JL~~'Vf1~~'U (~1ii) ~d1J~-:l'l~Vl'l1~ru11\1LtJ'U~~-:I-:l1'Um1J~~L;j~'U'lJe:J-:l 
~ 

Vl1-:l~1'!1m~ 

C9lC9l.ct ~-:l'Vf1~"'-:ld'U~Vl~~'l~LLti1 'lJL~1JL~~IL~e:J'U 1'lJ 'Vf~e:JrUe:Jn1'Vf'U~ 1'ULL'U'UG1qjqj11\1LtJ'U1U 

()'I11Jfld11JL~'U'lJm,h,rn-:l1'UelCJn1~"'-:I"'~ (~1ii) 
~ . 

G)m. n1'~t1i''U~1fl1fh-:J1'Urli'la~1-:J 

n1~U-r'U~1fl1~1-:11'Urle:J"'~1-:1()'111J"'~~n1~U-r'U~1fl1~-:I~~'U 1'UrUe:J C9l.gJ/ 'l~1111J11 m'Umw. 
~~1-:l1'Urle:J"'~1-:1G1~G1-:1'Vf~m ~1J:ff'U 1~~15n1~~e:J1ul1 

~ 

l-nG1t1!t1!1LL'U'Uu-r'U~1fl1(~1 K) l-n~()'I~LLG1~15fl1'Udru1'Un1~rle:J"'~1-:1mfl1~ 
.,'" ( I ) " .,1.,1 ... .,1 0 1!:"l '" "" .,l 0 1"

~()'I~n1~u~'U~1fl1 ~~~fl1 K 'l~()'Imfl-:lVlVl~~~'UVln1'Vf'U~ d b'Ud'ULLG1dL"'~'l~11JVln1'Vf'U~ d 

"I'" "'"1 .,I ... "'1" 11 1" ~" 1"b'U"'t1!qj1'Vf~e:Jfl1~b'U~~CJ~LdG11Vl'l-:l'Vfd~ ~'lJ~1~e:Je:Jn tl ~~'l::: 'lJ~()'I~'lJe:J-:lVl1-:l~1'lJn1~Vlb~~:::'4 'U'lJe:J C9l.gJ/ 

/C9lm. 1J1~~~1'U ... 



- (9)0 ­

@Q'1. 2J1\J1·Hr1'Li~ijv,h.:l... 
b~eJ~,n"1~ 1~~~ b~eJfl~\~'UeJ';i11"l1';i1V 1~1~biJ'Uer-r'U~1.:1 bb" ~1~1J1 fl".:1~1.:1 rieJ~~1.:1 

... 'U 'U 

1J11:uth~ f11f'1i1bb~1 erb~'UeJ';i11"l1~ ~ ~eJ.:IlJ1 fl".:I',h1'Uf11';itJn'U"i.:l1'UrieJ~~1.:1~.:Im=l11 erb~'UeJ';i11"l1~~~eJ.:Iij bb"~1-if 
'U ~ 'U 

ere.J1'Uf11';iVl ~~ eJ'U:U11J1 ';i~1'U~ijeJ"lh.:l ~1 fl I"l ru~ f1';i';i:U f11';ifhvl'U ~:U11J1 ';i~1'U bb" ~ VI ~~ eJ'U~ij eJ bb';i.:I.:I1'U~ m U'U'UeJ.:I Vl1.:1 
'U ~ ~ 

';i1"llf11';ibb,,~~mu'UbeJfl'U'U~Vl1.:1';i1"llf11';i-r'U';ieJ.:I Vl~eJerij1IJljUlJ1';i';i~~'U tJ1'U. tJ1~. bb"~ tJ1V1. Vl~mYiv'Ub'Vh~1fl 
'U • 

~m'Uu'Uf11';iPim~1~ fl.~. -r'U';ieJ.:I1~b-rr1'r'U';i1'Uf11';i 1m'Ue1m111J~1fl';h~eJv,,~(9)0 'UeJ.:I bb~"~~1'U1"1l1.:1 
bb~~~~eJ.:Iij"1l1.:1~1'U1'Umh.:l,j'eJv (9) 1"l'U 1'Ubb~"~~1'U1"1l1.:1~.:I~eJ1tJod' 

(9)'ll.(9) "1l1.:1Lmn 

(9)'ll.1!:> "1l1.:11'Vlvh 
I I ... 

(9)'ll.'ll "ll1.:1fleJ~';i1.:1 

(9)'ll.<t: "1l1.:1L"Vl~ 

@c£. n1"atJ~Uii\JI12Jn~Vl2J1mb":::"a::a UVU 

1'U';i~Vl11.:1';i~ V~ b1mf11';irieJ~~1.:1 ~-r'U~1.:1~.:ItJijllii m:uVl~fl bfl ru6Vl~ fl~Vl:U1V bb"~ 
';i::: b,j v'U1~ri1Vl'U~ 111~ v bl"l~.:II"l-r~ 



b~eJ'u1"lJVI~mflt;\J"'lJ~~UlVl\l1'UrleJ"'-S1\1~(Jl~ b~~15rn~f'l1'U1rum-Ufl\J~qjf!!1bb\J\J'lJ-r\J~1m1~ 
d 'I ., If 

n. b{lv'UL'!JbL~::VI~mnw" 

<il. ~qjqj1 bb\J\J'lJ-r\J~1f111~m m -Ufl\J fl1~r1eJ"'-S1\1'Vl fl'lJ~:: bllVl ~1~(1\1\11'U'lJ-r\J'lJ~\1 bb~~ 
flieJ~ bb'1l~~\Ib \j n~1f.Jfi1\11'Ut 'U~n~ru~VI~1~fi1f1~.nru"~~'U bb~~~\1 r1eJ"'-S1\1 VI~1~ b~'UeJ ~VI'U'I.J bb~~,	 , , 
VI~1~~1 f.J~1f.J~'U~ b\j n~1f.J1'U ~fl~ru~fi1~~'U bb(;l~~\IneJ"'-S1\1~eJ f.J

\J 
1'Ub~eJ'U1"lJ bb(;l~VI~ fl bflru"(Jl1~~1~fi'1V1'U~.Q 

I!:J. ~qjqj1 bb \J\J'lJ-r\J~1f111~m m i~\I1'Umriib~~VI~eJ(;l~fi1\11'U~1flf'l1\11'U b~~(Jl1~~f!!f!!1 
bdeJ~"1ltj~1f11~\I~~Vi1~'U 1~f.J m~V1~1\1Ynrii"ll~ ij fl1~ b'lJ~ f.J'U bb 'lJ(;l\l"'\I~'UVI~eJ(;l~(;l\l~1 fl b~~ "lJru~ bdeJ1'U btJ~'1leJ\I 

\J 

'lJ~~m~~1m ~1V1-r\Jmru~~~~1\11~f.J15~'U1m-u1'UbtJ~'1leJ\l~1f11bb V1'U 

l;l1. fl1~t11~qjqj'1bb\J\J'lJ-r\J~1f111m'lJ1-u,!'U ~11~1\1~eJ\I bb~\1 bb(;l~'lJ~~fl11"11 ~~-r\J~1\1V1~1\J b"li'U 

t 'U'lJ~~fl1I"l'lJ~~m~~1f11 bb(;l~~eJ\I~~~1'U~qjqj1~1\1~1f.J11\11'U~1\1 bVI~1'!'U 1 ~~1-U~qjqj1 bb\J\J'lJ-r\J~1f111~~-seJ~ 
~\Ifi'1V1'U~'lJ~~ bIlVl"lJeJ\I\l1'U neJ"'-S1\1 "'(Jl~ bb(;l~15fl1~fi'1'U1ruvtl ~ijfl1~'lJ-r\J b~~(;l~fi1\11'U1n ~-U~b ~'U 

\J 

1'U mru~ij\l1'U n€J",-S1\1V1(;l1f.J'lJ~~ b1lVl1'U\l1'U~1\1f1~11 b~ f.J1 fl'U ~ ~~eJ\I bbf.J fl'lJ~~ bll VI \I1'Ur1eJ "'-S1 \I 

bb~(;l~Lh~bIlVlt ~-U~b~'U (Jl1~~fl~ru~"lJeJ\I\l1'UrleJ"'-S1\1'!'U1 bb(;l~1~"'eJ~f1~eJ.:lfl\J~(Jl~~fi'1V1'U~11' 

~. fl1~"lJm~'Ub ~~fi1.:l1'UneJ",-S1.:l(Jl1~~qjqj1 bb\J\J'lJ-r\J~1f111~.Q btJ'UVlU1~"lJeJ\I~-r\J~1.:l~ 
~~~eJ\I b~f.Jfl-SeJ\l1l1 f.J1'Un1V1'U~ ~o 1'U 1J\J~\Ibb~1'U~~-r\J~1.:l1~~\I~eJ\J\l1'U\l1~",~V11 f.J Vl1fl~'U fi'1V1'U~.Q1 'lJ bb~1

\J	 , 

~-r\J~1\1hji1~V15~~ ~ b~f.J fl~eJ\I b~'U b~~fi1\11'U neJ"'~1.:l~1 fl~11~1.:l1~B fl ~eJ1'lJ bb(;l~ 1'U mru~ ~11 ~1.:l~ ~~eJ\I b~f.J flb~'U 
\J	 \J \J 

A'U~1fl ~-r\J~1\11~~-r\J~1\1~bu'U fi~f11f111~\J b~f.Jflb~'UA'U~1fl~-r\J~1\11~f.Jb~1V1~eJ1~~fl b~'U~1flVl~fl'lJ~~fl'U~ruru1
\I \I \I 1lt~1lt~ \I	 IU IU ... ,	 .. 

bb(;l1bb(Jlmru 

~ 0 .c:lrt. ~ 4 I .c:lrt. ~ dI oClI .c:lrt. 4 IIcv II 

ct. fl1~~~1~ru1f11'U1rub\l'U b~~VI~eJ(;l~bb(;l ~fl1~~1m\l'Ub ~~VI~m ~f.J fl b.:l'U f1'U~1 fl~~\J~1.:l 
\J 

(Jl1:U b~eJ'U1"lJ"lJeJ\I~qjqj1 bb\J\J'lJ-r\J~1f111~ ~eJ\I1~-r\J fl1~(Jl~1~"'eJ\J bb(;l~b ~'U"lIeJ\J \I1fl~11J fl.:l\J'lJ~~~1rubb(;l~ 1~~eJ 
fl1~~~ 1~ ru11ii~~f.J"lJeJ\I~11Jfl\l\J 'lJ ~~:U1 rubu'U~i'U",, ~ 

11.	 'lh::Lfl"{I1'Uriv fl~1{1 Lb~::ij ~ -svtl.un\JaqJqJ1 bb\J\J'11~\J-s1f111., 

t 'Ufl1~~~1~ru1 b~:UVl~eJ(;l~~1mfi1\11'U~1\1 bVI:U1nm1~1.:lt ~fi'1'U1ru~1~"'(Jl~~.:l.Q 
\J 

P	 = (PO) x (K) 

P =
 

PO =
 

~.:l~~~1n'U~qjqj1bb~1bb~mru 

K = ESCALATION FACTOR ~~fl~1f.J ~% bdeJ~eJ\lb~:uf'l1.:l1'UVI~eJ\J1fl 
, , 

b~:U ~/o bijeJ~eJ.:lfl1~b~mlfi1\11'UA'U 

ESCALATION FACTOR K Vl11~~1fl"'(Jl~ ~\Ibbt1\1~1:u'lJ~~bIlVlbb(;l~~fl~ru~~.:l.Q 
" 

d 
/ VI:U1~V1 <il \I1'Umf11~ ... 



-\!J ­

..I 
lUI1f1V1 i) .;j1'lJt!1fl1'l 

~1'UmI'l1~ 'Vl~1~i1~ lPi'1mI'l1~ L'll'U~vhfl1~b~L~~'U b~'VW1'U1~ 'Vl'El~f1 ~~f1ml3l~ 'Vlm.h::;'l1~, 
ei'\J1J~'U'vli ~~L'UL~~~ &'1~d1~J1 b~m'Vl1~ 1'l~~~&'1f1, b~~1'U #1 LtJ'UlJ1'U LL~::;1~'Vl~1~m1~~1~i1~ 

<9>.<9> lvJvh'l1mml'l1~'U~~'\l'Ui1~&'11~UJ'U')1'Vl'll1~ LL~bJ~1~i1~'Vl~'ElLLtJ~~ LL~::;~::;'U'U l~VhJl1~llU 

<9>. \!J tJ~::;tJ1'l1'El~ml'l1~'U~~'\l'Ui1~vlm~'U')1'Vl'll1 ~ LL~1~~1~i1~~::;'U'UtJ~::;tJ1Jl1 ~11 'U'U~ L1ru 

<9>.m ~::;'U'UvI'El'Vl~'El~::;'U'U&'11~~1~ ~ ~&1W1'Vl~'Elt:j~'El~ 1'U~1'U'l1m'El1l'l1~ L'll'U vI'EltJ1''U'El1f11Plvl'Elf11"1l 

"1~1~Vh~1'Vl-r'ULI'l~'El~tJ-r'U'El1f11Pl "1m-im~1 .,~., 
u u 
o ~ 0 

<9>.~ ~1~~::;'U1~'U1'l1'El~'El11'l1~'\l'U~~~1~~::;'U1~'U1Jl1~'U'Elfi 

I • I ..I 0 ~1..3 ... , ..I.. ... 1 '" '" ... I
<9>.et: &'11'U u~::;f1'El'U~'\l1L u'U'l1'Vl~'UmI'l1~ Lu'Vn::;&'11'U~~f1f1'U'El11'l1~ f1~~'El~&'1~1~ 'Vl~'Elu~::;f1'El'U 

~~'El~tl'UfI1~ri'El&'1~1~'El11'l1~ LL~1~~~~i1~LI'l~m~m 'Vl~ml'l~'El~ij'Elfl~~t11~1tJ~::;f1'El'U'Vl~'El&1f1~~ L'll'U ~~..; 
.,j .. ~.,j l;'.,j .1'" ... 

LI'l~'El~I'l'El~~1L~m LI'l~'El~&'1'U'U1 LI'l~'El~u~'Umfl1Pl ~W1~~ .,~., 
'IJ 

<9>. b ~1wih~'El'U'El1I'l1~ ~'U~~ ~'UlPi'f1 Vh~'\l1f1'El11'l1~lW1~~'El'Ul~Ln'U m L~I'1~
 

1-tl&'1m K = o.\!Jet: + 0.<9>et: Itllo + 0.<9>0 CtiCo + o.~o Mt/Mo + 0.<9>0 Stlso
 
'IJ 

K = ESCALATION FACTOR 

It = ~'l1ij~11'l1~'U~lJlI'l-X11tJ'l1'El~tJ~::;L~Pl1'UL~'El'U~~~~1'ULL~~::;~1W1 
'IJ 

10 = ~'l1ij~11'l1~'U~lJlI'l-X11tJ'l1'El~tJ~::;L~Pl1'UL~'El'U~LtJWI"1l'El~tJ~::; mWl~11'l1 
'IJ 

Ct = ~"lJij~11'l1;L~'U~1'U L~'El'U~~~~1'U LL~~ ::;~1W1 

..... .. n" cltJ tJCo = W1'l1'U~11'l1"1lL~'U~ 'ULWI'El'U~L W1"1l'El~ ~::;mWl~11'l1 

Mt = ~'l1ij~11'l11&'1W1ri'El&'1~1~ (W~1~L'Vl~mL~::;;UJ'U~) 1'UL~'El'U~~~~1'ULL~~::;~1W1, 

Mo = ~'1Iij~11'l11&'1W1ri'El&'1~1~ <1~~1~L V1~mL~::;;L~'U~) 1'UL~'El'U~ LtJWI"1l'El~, 

tJ~::;mWl~11'l1 

lVoClII ~~4 d. I


St = W1'l1'U~11'l1L V1~f1 'ULWI'El'U~&'1~~1'ULL~~::;~1W1
 

..... ~1" cltJ tJSO = W1'11'U~11'l1LVI~f1 'ULWI'El'U~L W1"1l'El~ ~:::mWl~11'l1 

Gt = ~'l1ij~11'l1LV1~mL~'UL~~'U~f.J~ ~1'UtJ~::; L~Pl1 'U L~'El'U~~~~1'U LL~~::;~1W1 

Go = ~'1Iij~11'l1 LV1~mL~'UL~~'U~f.J~ ~1'UtJ~::; L~ Pl1'U L~'El'U~ LtJ W1"1l'El~tJ~::;mWl~11'l1 

At = ~'1Iij~1I'l1LL'El"Vl&'1~1 'UL~'El'U~~~~1'ULL~~::;~1W1 

Ao = ~'l1ij~11'l1 LL'El&'1Vl&'1~1'UL~'El'U~LtJWI"1lmtJ~::;m W1~11'l1 

Et = ~'1I;:jLI'l~'El~~mfl~ LL~ ::;'U~.nru6f11'U L~'El'U~~~~1'U LL~~ ::;~1W1 

/ Eo = ~'l1ij ... 



-bfl-

Eo = ~'ll;j bf'l~'El ~~tl ~ tl~ bL~ ~tJ~nruan1'U b~ 'El'U~ LiJVl"/J'El ~tJ ~ ~tl'Wl ~1 f'l1 

Ft = ~'ll;j~1f'l1J1iT'U~'ib "/J~'VI~'Ub ~11 'UL~'El'U~~~ ~1'ULLIJl~ ~~1Vl• 

Fo = 

ACt = ~'1l;j~1f'l1'Vi'El';b~'Um£Ji;'Ub~'El'U~~~~1'UbL~~~~1Vl 

ACo = ~'1l;j~1f'l1'Vi'El~iL~'U1Jl1£Ji;'U1'U b~'El'U~ biJVl"/JmtJ~~tl1 Vl~1f'l1 

PVCt = ~'1l;j~1f'l1'Vi'El pvc L'UL~'El'U~~~~1'Ubb~~~~1Vl 

PVCo = ~'1l;j~1f'l1'Vi'El pvc 1'UL~'El'U~biJVl"/JmtJ~~tl1Vl~1f'l1 

GIPt = ~'1l;j~1lil1'Vim'VI~ tlmtJ"'~tl~m'UL~'El'U~~~~1'Ubb~~ ~~1Vl 

GIPo = ~'ll;j~1f'l1'Vi'Elb'VI~ tlmtJ"'~ tl~m'UL~'El'U~biJVl"/J'El~tJ~~ tl1Vl~1f'l1 

PET = ~'ll;j~1f'l1'Vi'El HYDENSllY POLYETHYLENE 1'Ub~'El'U~~~~1'Ubbl?l~~~1Vl 

PEo = ~'1l;j~1f'l1vi'El HYDENSllY POLYETHYLENE 1'Ub~'El'U~biJVl"/J'El~tJ~~tl1Vl~1f'l1 

Wt = ~'1l;j~1f'l1~1£J 1-wvhL'Ub~'El'U~~~~1'Ubb~~~~1Vl 

Wo = ~'1l;j~1f'l1~1£J1-wvhL'Ub~'El'U~biJVl"/J'El~tJ~~tl1Vl~1f'l1 

ft 15n1"fl1'U1Nmiin\Jaruru1LL\J\JtI~\J'~1fl11';.... 
(9), tl1~ri1'U1rufh K 'l1tl~1Jl~1Jl1~"'tl'I~ru~~1'U,r'U., 1mi~1L~"lJ~'ll;j~1f'l1'r~Vltl'El~~1~"lJ'El~ 

" I • 

m~'Vl~1WmU'1l~ LVl£J1-u~1'U"lJ'El~tJ I!:JcfbflO biJ'Ubtl ruan1'Utl1~ri1'U1ru... 
I!:J. tl1~ri1'U1ru ~1 K ~1'V1~tJmw~i:i~1'Utl 'El~~1~'VIm £JtJ~~ Lfl'Vl~1~'El~1'U'"fkjfkj1 b~ £J1 tl'U'l ~~'El~ bb£J tl ~1 

~1'Uri'El~~1~LL~~~tJ~~bfl'Vl1~iVlL'l'U1Jl1~"'tl~ru~"lJm~1'U,r'U bb~~~~'lh:'J~"'Y.lifl tJf'l rutlml1 b~"lJf'l~~r11'V1'UVl11 
" 

bfl. tl1~ri1'U1ru'VI1~1 K r11'V1'UVlLm ib~"lJ'Vlf'1U£J~ bfl ~1bb 'VItJ~'Vltl.rr'UlJl'El'U LVl£Jh]i:itl1~iJVlbf'1~LL~~• 
r11'V1'UVl1~vi1 b~"lJ"'~~'Ufi (LtJ~£JtJ bVi£JtJ) L~LiJ'Ue.J~~1L~'ltl'El'U LL~1~~t!1e.J~"'~fi1tJf'lru tltJ~1 b~"lJf'l~~'VItJ1 b~"lJ"'~~'U~ 

v " 

tJ'U 

cs::. 1~Yl'l1~ru1 C5'Ub~~'VI~'El~Vl'l1tl~1~1'U'l1m1f'l1~~~tJ~1~vi1'" fkjfkj11J1 tl~~ tltJ ~11~1~ bd'El~1 K 

1J11~~1Jl~~1'VI~tJtl'El~~1~,r'U 11'Ub~'El'U~~~~'EltJ~1'Ui:i~1btJ~£J'ULLtJ~~1tJ'l1tl~1 K1'Ub~'El'Ub iJVl"/Jm~1f'l1tl11 cs::% 

~'U1tJLVl£Jt!1bo~1~~1'U~Lii'U cs:: % ~1ri1'U1rutJ~UL~~'VI~'El~Vl~1~1'Ubb~1bbl?lmW (LVl£Jh]~Vl cs:: % bb~f11~) 
cf. 1'Umw~~~tJ~1~1~~1~1~Clvi1tl1~tl'El~~1~1~bb~1b~~'l1Jl1~~~£J~L1~11'U"'ww1LVlmiJ'Uf'l11'JJ~Vl"lJ'El~

" '" '" 
~~tJ~1~~1 K lJl1~~1Jl~1?l1~" ~'l~t!1~11m'Utl1~ri1'U1ru~1~1'U1m-u~1 K "lJ'El~b~'El'UG'lVlVf1£Jm~'El1£J"'n'W1'V1~'El
\I "I • • D~ u 

~1 K "lJ'El~b~'El'U~~~'JJ'EltJ~1'U'l~~ bb~1LbI?l11~1 K ~1LVl'l~i:i~1tJ'El£Jf111 
b. tl1~~1£Jb~'Ubb~~~~1Vl1~~1£J~1~1~~1'U~~~tJ~1~vi11~ bbl?l~ ~~1 Vlm~'"ww11tJ tl'El'U~1'U~1~1'Ub ~~ 

" '" '" 
'VI~'El~1~1'U~Vl~~~~'l~ri1'U1ru 1~l?lmd'El'Vl~1\J~'ll;j~1f'l11G'lVltl'ElG'l~1~~~t!1~1ri1'U1ru'VI1~1 K "lJ'El~b~'El'U~~~~'EltJ~1'U• 
~1Vl,r'U 1 biJ'U~LbtJ'U'El'ULL~1 bd'Elri1'U1rub~'Ub~~1~~"lJ'Elvi1f'l11~lJltl~~b~'El~tl1~L~'UtltJ~1tJtl~tJtJ~~~1ru 


