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LtJfl~I"j~tJU"jlAl''ill~LWU'VlIv~c:t'c:t'~ 

b~eN i."feJtJ~Ifl1~\~b'1/um.H/tJtJ~~szimJwl11JmAl"j'W'flVl~IUl~\!Jo t-1eN ~~1,rflnU?\151"jruq'U~~~1~~i'1mnn 

lK'w ~~Vll~~Vl tJ15TU ij AlllJ'lh~i."f~A1il~v\'ILU'U flI"j~tlU"jlAl'~l~ LVlmtJ~UtJ, ~szi tllJbb~lJtJ1A1"j-Wfl 

"r~tI1U1(1 \va t-1tJ~ ~iltJfl,:nWl1fjl"jru~'U~~'Vl'r~~i'1tJ51iJ~'1Alflm'l (9))~~)ooo Ul'Vl (VI~~~I'U~bL"''UVlfl'Vl~'ULnl 
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(9).~ jltJ~t:bBtJ~flIjfll'U'Jru':ilf11nm'l~I'UrieJ6'f~I~V1l~J BOQ (Bill Of Quantities) 
<v.. 1/ 

1£J. f1ruflU'U\JI'tleJ~~bfl\JeI~lf11 

\v.(9) c.rL61'U tljlAll'1eJ~ bU'UiJ~, IAA61 ~ijtJ1~Vlf'U ~1~'l1'U ~i."f eJ'IJj lAl~l '1 (~~ij~~ .:jl'U fleJ6'f h~
" ~ " 

tJjt: bfJVIL~tn n'U'J~ b~'U1~,JtltJ fll1 c:t'~b"l1)boo Ul'Vl~eJVI~~~'lJ~I) 
lv, Iv c.rb~'U eJ jlAl ~eJ~1~ bU'Uc.r(l nbb~~ bi m..l~tlc.r~~~ l'U'UeJ~'Vll~jl'U flI"j bb6'lt:1vi'LL ~'lL i CJ'U~mL6i''J 
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'Vl~eJhhu'Uenvi'f'Ur.J61'UB~fllji'l1~iJ~'UflfI~ LU'Uc.rvr~~l'UmlJjt:b UtJ'U'UB'l'Vll'ljl'UflIj

" '" 
lv,bTl c.rL6'f'UBjlAlll1eJ~ hhu'Uc.r~~61tJjt: 1tJ'U,J~llJ n'Un'U ~b61'UBjlA1jltJ~'U~b 001 bi."f'UeJjlA11~bbfi 

" " " 
~~V1l~e{Vi'f.J 15l'U ru l'UtJjt: flI P16'f BUjlA1Vl~eJ 1~ LU'U~flj t:Vll fll je)'UbU'U fllj'U~'U'J 1~ flI j bb~~oU''U jlAleJ E.h~ LU'U 5jj~J 

1'Ufll':i?\eJ'U':ilAl~I~f1f~tr 
Iv,~ ij~'liflA61~"ilt:b-til bU'U~~qj~lll1B~\~B~1'1..l~I'Ut:b U'Urrt~bL?\~~,jqj:U'.ilCJf'lJjltJ~ltl V1~eJ 

bbCl~~Ury~JltJfu jl tJ~1tJhJ~ fl ~B'lfl jU1l'J'U1'Ui."flj t:(\Ir1qj 



~.cr U~~fH"l61~~~b-UlbiJ'U~ft'YqjlnuwJ1CJ..:Jl'U'lJ'O..:J-r~ ~..:J1~Vl1LiJ'Unl"j~~~'O~~~I..:J ~1CJ"j~tJtJ 
~ ~ "=lIt. t( SI ClI '1 ol:lto 4 ( QJ 4 C"Ja
m(t nYl"jtl'tJn?l e-Government Procurement: e-GP) ~ tl..:J~..:JYI~L tJ C1'U \,'U"j~tJtJm(jnYl'J€l'lJn?l'Utl..:Jm-~tJru·lJnft1..:JYI 

b1tJ151lil\i'\'U~-rr'O~61~(j]~mr(j]~\~f11f1-r~ v 
~ ~ ~ 

~. b Afttllrul~'O..:J-rtJ~lm~'Ur-Jl'UurutSb~'U~J1 n15'U1Al'J bl'U bb~ nl"j~tJ,hm~'Ubb~61~A~..:J ;..:Jij~61Al
'\J v~ v '" '\J 

1~iLfi'U?ll~Vld'UtJ 1Y1~ftqjt1j 1€l1 ~~tJ~ 1CJ bU'Ub~'U?I ~ n1~ 
'" m.~61n~1'Un1~~~U~1~1.. 

~b?l'U€l"jlA1':iJ ~Ji' 'O..:J b61'U m'O n?lI"jVl~ n~I'tJti'U~I~~'O~ ntJ6il€! ..:J61'OtJ"jl ~11~ CJ mJ n11'U'0 n5ll €l..:J1tJ 
~ ~ 

b61'U'O"jlAlbtJ'tJ ~ ~1'U f1'O 

m.(9) ~1'U~ (9) 'O~I..:Ju'Om)€l..:Jih'On?lI"j~,:j~'OltJ,j' 

(<9)) 6'11 b'U1V1-U..:J~'O-rtJ"j'O..:Jnl"j':iJ(j]Y1~bUCJ'U~'U~1'UYI~b'UmJtJ~~Y1 bbm~611b'Ul1tJYI~ bUCJ'U 

.fl1;;~(t Alb~~ (~lij) VI-U..:J~ tltJ~A ruvf61'U~U tlltS"jl CJ~m,,'U ~1'U~~~n1~ m"j~ nl"j~~~ nl"j ~ije)l'Ul~ AdtJA~ bb61 ~urutS 
'\J g~ , \I V \l , III 

~~'O~'U"jlCJ1my ~1tl~~..:J~tJ"j'O..:J611 b'U1 ~nJi''O..:J 
(~) l'tJ mru~b61'Utl"jlA1 bU'UN b?l'tJ'O"jlf11~1~n'tJ 1'tJ~I'U~ biJ'U~~1~All'IX~'U611 b'Ul~tlltlll'lJ'O..:J

\I \l .. 'U o~v~ 

n'l"jb-rr1'~1~Al 611b 'U1U~"j'tj"j~'illIl11'lJ"j~'t11'iJ'tJ'U'O..:J~~1~Al bb61~1'Umru~Nb -rrl~1~A~I~1 CJ l~ btJ'tJtJAA(t15"j"j~~1 ~m-d 
~ ~ , 

~ru'iJl&i1Y1CJnl 'lXd'tJ611 b'U1V1oJ..:J~m~'tJYlI..:J VI~'O~~1~Al~ICJl~b U'UU~tJAA61 1'lXd'Ub'On611"jm~j~"j~tJ111'U (<9)) 
" 'U, " 

(m) ,jt1j:Sbtln611"j~1'U~ (9) ~..:JVI~~ffi~~'tJ~1'O~ntJ6(j'O..:JltJb61'Utl"jlA1 IJll~bbtJtJl'UoU''O ~.(9) 
m.~ ~1'U~ ~ €l~I..:Ju'Om)'O..:Jijb€ln611"jvi'..:J~'01 'lJd 

(<9)) VI-u..:J~mJ€ltJe)I'tn':iJ~..:Ju~€l1mbb61~~j{j~I~ n!)VI~ICJ 1'U mru~~b61'tJ€l"J1A1~j€JtJe)I'tn':iJ 1'IX 

~f1A61~'U(t..:J'Ul~ 1'U1tJ b?l'tJ€I"J1A1 bb Y1'U 

(~) Utl1 tS"JltJ nl"Jrl'O?l11..:J (VI~€ll tJ bb~..:J'lJ~mru..:Jl'tJ) ~..:J':iJ:!~ €l..:J bb61~..:J"jlCJ nl"j'JG1(j]tl'lJmruDlj , \ 

Albb"j..:J..:Jl'tJ .fl1;;'lJ"j~bflYl~I..:J ~ "J1~~..:Jnl bH~1CJ 
(m) Uqj:Sb'On611"j~1'U~ ~ ~'~lVI~~ffi~~'tJ~~'O~ntJ6(j€l..:J1t, b61'tJ'O"jIAI m~bbtJtJ1 'UoU''O ~.(9) 

~. n17~'tJ~v~~€IU71ft1"" 
~.(9) ~b?l'tJmlA1~€l..:J~'Ub61'tJ'O"jlA1~I~bb tJtJ~nlV1'tJ(j] 111'Ub€lnG11"j61€l'U"J1A1-d' 1~CJ bJijb~'O'tJ 1'U1~ 1 

~..:Ji'U bbfl~~~1Ji'mm'O n-u'OAdl~ 1'lXn n~€l..:Jf1"j'U~1'tJ (t..:J 611 CJn €l~tl'U€l..:JN b61'tJmlAl1'IX'ir~b ':iJ'tJ 'ill'U1'U~ b?l'tJ'O':iJ:!1Ji''O..:J"J~tJ 
~ ~ , 

m..:Jn'tJ~..:J 1l11b61'lJlli9~1l11eJn'lj"j 1~CJ'Wijnl"j~~(t'UVI~mbm'U Vllnijn1"J~~61'U ~n b~~ bbm'lJ b'lJ~CJ'Ubb'lJ61..:J~~lJi'tl..:J(t..:J 
(tlCJijtl~€l~b61'U€l"jlA1~1mJ~..:J'lJ"J~V1tJ(ll"j1 (~lij) nlntJH~1CJVlnm..i..:J 

~.~ ~b61'UmlA1IJi'€l..:Jmtln'lJ~~lrul?1~ bb(t~"J1A11 'tJuqj;;j"jlCJnl"j1'lXm'U ~1'tJ 1'tJn1"jbG1'UmlA11.x 

bG1'tJtl bU'Ub~'tJtJ1Y1 bb61~ b?l'tJ€l "jlA1 byh~"jlA1 b~CJ1 1~m61'tJ'i)"jlA1"j1~bb(t~VI~tl"jlAl~ €lVl't11fJ bb(t~VI~tl~mlCJnl''J 
.. 1.J 11.1 V '1 , II ~ 11 d QJ::; Q.I ~ IV1.1 II Q.J IV V

\illJJ b..:J'8'U 'lJYI"J~~ 1Y11tJ \,tJ bG1'U€l"jlA'1 bVI~n~ tl,:jYl..:J'U"jlAl"j'"nJYIb?l'Utl':iJ~~tl..:J\PI"j..:Jn'tJYI..:Jmbfl'lJ bb(t~mVl'tJ..:J6'ltl mmb(t'U 

bb61~1l11V1-U..:J~€lhJm..:Jn'tJ1.x~'01l11V1-U..:J~'O bU'U611f1t1j h1CJf)(j]"jlAl"j1~~..:J~'U ~..:J"J1~j Al.fl1;;~(tAlb ~1J .fl1;;tllm~'tJ 
" bb(t~AlH~1 CJ V1..:JU1..:J11bb~1 

"jlAl~b?l'tJ'8~~tX€l..:JL?I'U€lnlV1'tJ~v'tJ"jlA1 hh!e:lVnll ~o l'tJ -UtJbb~1'tJbU~"1ltl,:j?l'8tJ"jlf111~CJ 

flItJ1'tJ nlV1'tJ~~'tJ"jlA1N b61'tJ '8 "jl f11Ji''O..:J~'tJ~~'iJ'OtJ''J1Al~ D1'tJ1~b?l'U '011' bb(t~~ ~n €l'tJ nl"j b?l'U '8)IA 1:W1~ 
~ 

~.m ~b61'U€l"J1Al':iJ:!tX€l..:Jb61'tJ€lnlV1'U(j]b'J611vllbU'tJn1"Jri€l?l11..:Jb61~~hibrhJ (Q)C;;O 1'U -UtJtl(j]~ln 

l'tJ(t..:J'U 1~1 'U~qjqjl ~1..:J VI~€ll'tJ ffi~-r'UVI'u\l~ €l bb~..:J~ 1n~..:JVll(j] ~V1CJfnffi'IXb~~v11..:J l'U 



c(..ri rlB'U~'U6/fB~(1BtJ'jlfll ~b~tJmlAlm'jmT;;)~bbUU')tJbbi.l~,)1~R~b5~~ "1R"1 1Vf~ci'1U bbrJ~ 
"	 'V 'V 

\'-rr'1'1~ bel mn~?leJmlAl~..:JVl~J~ b~~ tlelU ~~ t:~ ml..:J~U'lJeJ..:J?lel'U~lA1l'l1lJ l~eJu1 'l.I1Ub el n?ll'j,Wm'lA'l 

~.ct: erl?l'tJmlAl~t:lI1eJ..:J~'tJ'lJeJ..:J?feJmlAl~[:,J\1n'IJmb~~U~eJCJ~lVltfl'IJeJ..:J()..:Jth~f51uArut:m'llJn1'l 
'V 

bU~'lJeJ..:J?leJmlAl1~CJ'lt:u ,H~Vltfl'IJeJ..:J'-.h "1Ul?lueJJ1AlmlJleJn?l1'l?feJmlAll~'l.I~ 1!:J/lvct:ef~" ~u~m~lVltfl~ 

-rU'lJm?feJ'UJ1A'11ulU~ 1!:Jl£J :fj~U1CJU 1!:Jct:ct:~ ti,rru~ \v mn{J1AlJ 1!:Jct:ct:~ 1Ullm'l1"lJn1'l ill n~lJ..:Jluu~Vll'j~lhJ 

(..:J1Ul~?fY1) ~u rn G11'lIfl..:J1U?flf51'lru61'l.1~..:JVll ~eJl1CJf51tJ ld m~unlVlU~WJm~'tJ'lJeJ..:J?l eJ'UJ1A1ll~1~ t:'WfU'1leJ..:J?leJ'lJ''ilfl1 , " 
lVlm~~"ulVl Aill~m~JJn1~lUVl'IJeJ..:J?leJmlA1~~lUI'l'6eJ..:J?leJmlm 'lul''tJ~ (tv mn{]lfn.J tvct:ct:~ ~'1lb~l1m @lO.OO 'U. 

lUUI'l'lJhJ 

~.	 'Vlanbnru~bbfl~~Vlcr1'Unl'~V1~1'HU111f11 

ct:.@l 1'lml'l?leJ'U'llA1A~'1d ~'1VllVleJl1mil'ij ~~Vi~l'lrul~Vl ~u#ll tJ'llAl'llJJbtJubnruav1, 
<t.\v Vl'lfl~b?lUeJ'llf1'l'llCJ1vliJf1~lJ?llJU~\ld.J(lfll'lm~llJ,rreJ bn ll~~orreJ ct: fl..:J-rreJ frJ Vl~eJ~UVl~nli1U 

'\J , 'U	 <J..A 

nl'lb?lUeJ'llAlhJnnMeJ'I Vl1eJhJAJUn1U 1Pn1J-rreJ ~ Vl~8~'tJG(feJ'I?leJ'U'llA~11dJtl nMeJ..:Jl'l1lJorreJ <t bb~l Aillt:m'llJll'l'j"1
'\J	 'V 

~t:'bJ~'UVi~l'lrul'll A1'VeJ'I~ b?lUeJJ1Al'llm!'tJ b1'lJbb~btJu-rreJ~Vl'V'lmI'lVl~8~I'IVl~..:J b.;;1CJ..:J b~ m1mJ Vl~eJ~l'Ibb[:,J n1thnn 
'V 

b~eJU l'v'vm beJfl?l1'l?l'e)U'l'lrll1U~l'l~~m 'li?l1'lt:G11rl\1j ~..:Jd bw,'rlt:'1UnJru~l~~l'lilll b~V-J'l~t:b tJUtb~lCJ"lJ'l1v1eJ 
QJ	 Cl.I v ..:::ll1 • Q.J " 
~..:JVllVleJV1CJf51U bl11UU , 

ct:.rn ~'1Vlll'1eJ~CJf51'ij ?l..:J1U~Vl5hJVi~1';jrul'l1 Fl1'l.1t1'1~b?lUeJ'llA1 11'1CJ1JJiJll1'l~eJU~U 1umru 
,	 '\J 

(9)) lJJtbl n f1~eJer b?lUB'l'Wl1 "J18t!U '1'tJ'uf;ll~r~-ru lfl n?ll<meJmlFl1Vl~eJ'l UVl~nli'l'tJn1'l-rud.J 'U v '\I	 dJ 

beJ n?ll'l6'leJmlFl1'UeJ..:J ~'..:JVll~eJ~mjlU, 
(tv) 1dJ nJeJ n~mJ~'UrlA~ Vl~mN'llCJi1eJ~eJ~b?lUeJ'llAl eJ~l':lVlct'lmh:J 1I'1Vl~eJ~..:JVl:l-J(y11 'U ,	 " 

(rn) l?lUeJJltJ~t: bBtJVll\,\?l nv11'1l'lJ ~lllb~eJU 1'l.I~ nlV1'tJ~1Ub eJ n611'l?1eJmlFl1~b tJm11 'It:G11 fl\1j 

Vl~eJijm9'vll1 V!bnl'lA11lJH{b'lJ1tJ'U b~~' b'lJ~tJ'U \'lfl~l?lUeJ'llFl1'll CJ~u 
'V 

d "" '" "'l •Id • I '1 IV "'1 IV '" dk ) "J1A1'Vlb?lUEllJn1'l~~ ~u \PIn b~lJ bbn "1J bu~mJbbu~'1 bl'ltJ~\'?lm)'llFl1lJ 1'I~..:JmtJlJeJ"lJ8 

r~~eJlJ~'1'lJ'lt:l1U~';jl (nliJ) nln'U11 

ct:,~ 1Urn'lI'1I'1~U nl"~?l8tl'l'lfnVl~~1'lJlll'lv\l61\1j\1jl f\ rut: m'llJll1'l ltJ~'IJ~..:J?1eJ'UJlf11 Vl~eJ 

~'1Vll~eJr1mj1u iJ~Vl5'lvr~b~umlAl~bb ~-:JoUm Yl~~~..:J ?lf11'V'1 151Ut: Vl~eJoUm Vi~"il~'1~u'l~~l~tJl-rreJ..:Jn'Uerb?l'tJ8'llf11 
, 'V GlJl	 \J 

1#1 ~'1l-jl~eJl1tJli1U iJ~Vl5~~~ 1JJ-rmlA1Vl~eJ 1dJv\161rurul VllnVl~'Il\i1u~'1nfil11JJiJA11JJb Vl~Jlt:?llJ Vl~'t) 1dJnn~eJ..:J 
'I	 Q,f '" rM '\J 

ct:.<t ~'1Vll~eJl1mn'ij Vl'l'lH;..:J~Vl5~~~ 'W-rm'lrl1~l?l1'l VI~~'llf\'lVlct'l'~lAl1vlVl~mlfl1b?lueJ,	 , 
~..:JmJ~n1\11 bb~~eJ1~l~~ldC\J'lb~eJn~l..:J1'tJ''ihtnu VI~eJ'l.I'l.J1~ Vl~mw'V'll~'lltJll1'lVlct..:J'lltJll1'l'l1'lVl18eJ1~~t:tJllb~nll1'l 

?1eJ'UJ1A11~CJbJVi~l'lrul~~~l..:Jb~tJn1#l?1~bbv1~~Vi"illdrul ~'1db~eJ'lJ'l~1tJ'iltJ'l.IeJ'IVl1..:J'l1'ilf11'lbUUG11rlru bbm~1V! ~8"h,	 v 

1l1'~1'1~~U'VeJ'I ~..:JVllI'1811tJi5'lU dJU6M\ll'l.l11'l erb?lUmlf\1"il~b~tJn~eJ..:Jrllb~CJVllCJ11'1 " m#l'llJJ~'1 ~..:JVll\'leJl1tJi51'ij ~t: 
, '\J	 I '\ 

Vi~l';jtlJ1CJm~ nrn'l?1eJ'UJ1Al bbflt:m1Vl~ l?lUmlf1~lb?lihJUb~'tJ ~~'1..:Jl'lJVllfliJ bVl[i1~ b~eJl#l111l1'J b?1UeJJlf11 mt:Yl11'lJ 
'U	 'V , 

h)(JbJ~"il~\PI Vl~eJiJf11'lmJtJeJlJnu'l'lJf11'lb?lUeJdlAl 



1'Umnj~~Li.'l1J e)'nfn~l~Vl Li,'l'UeJ~1fl1~h~'Url1VlV1~nCJ1vl11hJe:n~~lLij'U\l1'Um~G1'1!qjl1~{ 
flru~ n ',mJ f11~ LUVl'11eJ\li.'l eJU ~1f11 V1~mr':JVl1Vl eJi'1ml1;j~~ 1~~Li.'l'U eJ~l rl1J'U:SLL;ij\I LL~ ~ LLi.'lVl\lV1~ n \)l'U~vh1~L~ eJ119111 

, \J ... 

erb~'U8~1A1~13J1'H1~lLij'LJ-:mJm~~8U~1f11~\~ ..u\lV11VlB'¥1EJlnU1~b~~~i.'l3J' I~cl V11nA1~bL ~\Ihlbu'U~~uYl\l1191 
\J ~ , 

ii~Y15~'l~l1i-ru ~1f11'lJeJ\I~Li.'l'UeJ~1 f11~1 tJt1'U 
\J 

o ... 
b. n1~'V11t'1'\!'Y1 

~'lJ'U~m~i.'leJu~1f11'l~~tl,:rvh~f\jf\j1;ij1\1Vl13Jbb 1'U-rreJ nu ~\lVl1Vl~'Vi'tJD1;jUU«f\j(lJ1~\I~~~ (9).c£ 

Jl1CJ1'U b"J 1'UtTuLlVl~ln1'UYhI91-rubb~\I LL~~'l~l'i'eJ\l1l\1V1~mJ~~n'ULu'U~1'tn'UL~'UL 'Vhnu ~eJlI~::::,x1 'lJeJ\I~1f11fh~l\1~ 

~eJmlfn1~~~ :5'\lV11Vl~'Vi'CJDl'U fiVl~tl11l'U'lJru~'Vh«f\jf\j11VltJ ltJi!1odV1~m.h~fl'tJtl~l\1V1ii\leJ~l\11Vl~\I~eJ

'0.(9) L~'U"Vl 

b.ID L''ilf1~D'Ulrll~i\l~l EJ1~bbn :5'\lV11Vl~'Vi'tJD1;j lVlmu'Ub~f1G'l\l1'U~ ~VhGlf\jf\j1V1~eJneJ'UV1,J1'tr'tJ 
1~jbil'U 01 1'U vilm1'lJeJ\lY11.:l~1'lJm~ 

hm V1tT\I~8~ltJ~~tl'U'lJ8\1Y11.:l5'Ulf111mEJ1'UtJ~~b'VIPl (ll13JbL'IJ'lJV1tT\I~€l~ltJ1~n'tJvl\l~~'i1'tJ-U8 hm 

b.c£ ~'tJi5Wj'(ll~-r\)U1~1'VItJ... 
V1~ntJ~~tl'tJ;f'l::::f)'tJ1 V11VlCJ11iiiVl€lm\1wlltJ 1'tJ (9)ct l'tJ ,ruLlVl'llnl'tJ~~'1f'U~f11~i.'l8U11191 

(~-r'IJ;ij1.:l) ~'tJ'l1 n-u€l~ n~'tJ ~mJ«f\jf\jl;ij1'1 bbGl1 
, 1/ I Cl. V Cl.J Cl.J q I Q, I 1.1 I Q, 

~. fllT'J1,m~::::f11''f'J1t1t~\J'l\lV11Vl~Y1tJul'tJ ~~'llm\l'Uf11'l1.:lm~Jm1LL'IJ \1\11 Vl.:l 1'U-.:l1 1'1 b\l'tJ 

fri.(9) .:llVl~ (9) ~1'tJ1'UL~'U IDo % (~m.m::::~~U'1ftl.:lb~'tJ~f\j'Yl;ijl\1) 

~ltJ1~L~€l~-rU~1.:llvlVhm~n8i.'l~l\1tJ-rUtJ~\I Vl13J~ltJ~::LB tJVl~.:l1i .r d' '" ~ d.J Q,I I lJ ~ 
frio (9).(9) 'VIm€li'l'U 1m\I i.'l11\1 LVl3JY1 bn tJ1 n'IJ m1'1183J bb6/J~V1€l\l'tJl, 

d .11 '" '" .11
fri.(9).ID ~ m V16'lf1i'l'Ub'lJ1 bbU'IJ b'VIf1tl'tJml'li'l'U 

\J 

.r t I oQ 

fri.(9).m ~eJ1\lnU'1f8\1'V1mVl~ 

A ~ ~4CII I c:: 1J 

(,"J/.Gl.c.: 1'1(i]I'l'1l'ln'UeJ~~J~'tJtJ:w, m::;'iJn'lJeJ'l~~"''l ~~G'l::;'U1'tJ~n(l(i], ~'lml'l 

~ 1.1 d 0 QJ
 

'VI.:lVl3JVlbLmLi.'l~'l f11V1'tJVlnm mb 1'U
 

fri.ID \l1~~ ID ~1'U1'Ub~'U IDo % (~8tJ~~~~'IJ'1fB\lL~'U«'lJ'lJl~1.:l) 

~ltJ1~Ldtl~-ru;ij1\11vi'vi1f11~nvi.'l~1.:ltJ-rUtJ~ \I \i\1m1tJ6'l~ LBtJVlv1\1;1 

b'lI.ID.(9) ~€lV1~.:lfl1b~~~L~tJ1-ueJ.:ln'IJfl11tJ-r'IJtJ~.:l 
b'lI.ID.ID ~~~\l1f11\1V1~\lf11 

QJ q..Iq tJ ~ 

b'lI.ID.m ~\lV1~.:lfl1 L~'VI6'l'1f'VI~'tJbbm L?I~'l, 
b"J.hc£ ~Vl~\I'lJl'tJtJ~::::~ 
~ II r:t 0 v
 
'VI\1V1~~ILLmbi.'l~'l mVl'tJVlmn mb 1'U
 

b"J.m \l1Vl~ m ~1'U1'tJb~'tJ IDo % (~mJG'l::::~~U'lJv\lb~'Ul;1'1!'lJ1;ijl.:l) 
~ 1tJ1~L~eJ~-r'IJ;ij1.:l1191'Vhf11~n8?1~1.:ltJ -rutJ~.:l mmltJ~:::: bB tJVlvl\l.Q

\J , 

.11, '" 'tJtJ'"b'lI.m,(9) 18'V1m~'lJUi.'l'lJ1Jl'IJ1G'l bb~::::'VIeJ ~~ lbVl:W, 
b'lI. m.ID ~Vlvr.:lvieJtJ~~tJ1 LLrl~'.i::::'IJ'IJ~'1fliiU1m~~J'l'tJ bb~l~"~'l 
~ Q.J ~ 0 v
 
'VI\1V1:W~bbmb?l~'l f11V1'tJVlblm mb 1'tJ
 



~.C( .:l1Vl~ cs: ~l'lJTUb~'U ~o % (1'ElEJ~~~~U'1JeNb~'U61qjqjl~1.:l) 
\i1EJ1~L~'El ~1'u~1.:l1~'Vh n1'Hlm'f-rl \ltJ1'utJ, \I Vl13J 'a1EJ ~~ LBEJVl vl.:l.Q 

J'J{ J' '" 
~.c(.(j)	 ~8Vl'Un~~bU8.:JLVl~J 

ql	 J' "''I'' " ci
"Ji.~.~	 ~m~bUmbLm'Um~~iJbbmb?id~ 

J' '" ..I' 
~.~.rn	 d'El~'U\lm~bU'El.:l
 

ql'" .r.. ,,~
 
"Ji.~.<t ~~'U\lm~LUeNbfl~e:JU\l'UbLmb?id~ .. 

""",IV Q,l1'fl/ III 1J 

~.~.cr ~VlIJl.:l?t'1Jflru'rlJ nvn, eJ1.:lfl1\1Vl'Ul
 
~ 1.1 ~ 0 v
 

'Vl'lVl3JVlLLmL?i'a"il f11Vl'UVlnfl1 rnb 1'U 

d ( ") • '" (", d;:j '" ~ ")(;')I.cr \l1Vl'Vl cf \l1Vl~Vl'VlltJ "illiJ""J'UL\I'U ~o % de:JEJ~~tJG1U'(Je:J'lb'l'Ub1tl!tl!l\11.:l 

\i1tJ1~Lij 'i)~1''U~ l\11~'Vh n1d n'El ?i11\1tJ1'utJ,\I IJll~J dl tJ~ ~ LBtJ (i) ~\ltf 
"Ji.cf.(9) '1JVl~e:Jn~L~3J 

\J .
~.cf.lD	 'Vll~dB.:l~'U~'Ubnl 

q	 oIIClIIo <4 Q,I II c::: 
b'll.cf.rn 'Vll?iVlm?ilJlnmb.:ll~'U.:l~'UbL'l1L?i'a"il 

~.cf.ri	 vllbU'U n1dtJ1'utJ "i.:l61le:J3J W1J3J.:ll'U\l'U bL~1 b?i~\llJll3JdtJ Lb UU'VlntJd~n1d,	 \J , 

~ t.I ~ 0 a....
 

'Vl\lVl3J(i)bLmb?id~ n1Vl'U(i)b1m rnb l'U
 

W:. ell'l"JlfhtJ7U 

riltJ1''U~l3JLL'UUG1~~l~l\1 oV'i) (j)~ ~~nlVl'U{i)1'Ue:i'IJl<:n1f)tJ~~ 0.(9)0 (~'U~'l{i)Vlt1\1~'UV) '1J'i)\1 

fh~l\1~13J61tl!tl!1~e:J1iJ 

~.nl"J7uu"J~n'U~11~il1(i)unVl~e:J~ 

~'tj'W~ n1 d?ie:JU 'alfll;.:l1vi''V11-Ue:J1Jl n~.:l bu'WVlu\I~m-1~'i)'Vh61tl!tlJl~1'l~1~ bbUU~\Id~'i 1'Wie:J hID 

bb~1bbvi mru"il~~ f).:l1'u'th~ n'U ml~il d(i)unvd e:J.:l'1JB.:l\ll'J~l\1~bnVl~'UmtJ1'U d~ tJ~nfl1 hh1mJf111 ID tJij'U~'(91~l n1iJ~• 
~\lVl1(i)B~tJ51iJ 1~~U3Je:JU.:ll'U1(i)tJtr1'u~1'l~~~B.:l1'u~(91n1d61lmJbb6/J3Jbbm'1J1win1'j1~~vi'.:lL~3JmtJ'l 'U (9)rf 1'U tJu5{i)

,	 \J 

'iJln-rt.l~1vi'7'Ubb,)\IfJll~-Ul1\f1'UnYdtl\l 
II ~ ...0) d
 

~O. 'tIB6'f.:l1'U~'V15 b'Un1'n6'f'\JB"Jl~1Lbt'l~tl'U ,
 

~O.~ L~'Ufh~1~~~'lm't1b~'U'Ul'.:l'tlB'l ~lUn'l1'U6'f151'3Nq'tl~.:l'Vl11'l~\1V51lj 
(9)0.~ ~b?i'UBdlfl1;.:l ~.:lVl1Vl~~tJ51\J 1~AVlb~e:JmL~1h;hJvh~tl!tl!1 Vl~BoVe:JlJln~~mtJ1'ULd611~ 

'Vll\1dl'1Jn1dnlVl'U{i) ~.:ld~U 111'U-ue:J "Ji ~.:lVl1(i)eJ~'mj1'u ~~~~ldrul'l ~b ~'Utr.y1.:l.:l1'Um~J'j~b'\JtJU'1JB.:l'Vl1.:ldl'1Jnl'J 
, •	 \J 

(9)0.(,11 ~\IVl1(i)~l1tJ51\J ?i.:l1'U?i'Vl5~\l~bbnl'1Jb ~3J L&i3Jb~ eJiJ1'UVl~f)oVe:Jfl1Vl'U(i) 1'U bbUU61tl!tl!11~ 
buu1tJ~13Jfl113Jb~'U'(J e:J.:l"lUneltJ n1d?i\l?itil (~1:W)" . 



G>iOl. 1J1~'a.s1'lJ~iiElllh" 

bnB~-11'1lVlPlvr ~DTU1vl-UVl b~ Bf1~bl1'lJB11f1111 ~LVl 1~dJ'U~-r'U..ij1-1 bb"'~ 1~ \11 n", ~..ijl-1ri B?lh~\I11~J 
'i " 'II 

\J ~~m~~bb6'i'l l[b?l'UB"cilflll(]~ ~8~\I1f161·rh1'U m~\J f)D~~I'U nm'l~I-1~J~ n~11 tYb6'l'U €I'.il f)1''il:!~ €I~ii bb&9:!1-o~ ~11J n11 
" d.J 'II " 

'Y1~I1B'U1Jl\111ljl'lJtJijB~I~"Jlnl1mU'lJm~f1m~I'U€I~'Y11~11'Uf1111'1~B~ij')~um1:::~'U \Jl"1J. \J111. bbG'1~ \JTVl. l'l~B 
~ " ~ 

bVi~'Ubvil"Jln?lmU'lJm1P1m~lyj n.YL -rmB'l11Xb-rr1'rml"1Jm11Vl1'UB\I1~1 h)~lnl1'~B~"':::~'U'UB~bb~"'~?lI'Ul~l-l bb~ 

~B-1ii~I~~I'Ul'UB~I-1\rB~ fl'U 1'Ubb~~:::G'11'Ul~I-1~-l~Bl\Jtr(9) 

(9)(9).(9) ~1'l1~151 

(9) (9). tv 'd1-:J1~ rh 
, .. 

(9)(9).Ql 'Ul-1bfl1B-ln" 

(9)(9).Ci' ~1-l?l'Ul.n'Ul~, 
(9)(9).tt: 1'lJ '.i~Vlll~"ci~~ ~ bl mm1riBG'1fl-1~-r'U ..ijl-l-W-l\J 5U&i1'l11Jl'l«n bn ru.nbb~ ~~~ bU~'U'Yh(91 nll'l'UVl 

.c:A,d odI '" t.J cJ I ~ 1" 
(9)l!:J. 1'Umru'Y1flru:::m'.i1Jm'.i'\.1'.im"Jl'\.1'lJl'Y1'UB~'Y11'l'.il'Um'.i b'1l'lJ f)ru~m'.i1Jm'.ib iJVl"1l€l~?lB'U11f)1 Vl 

m:::'Vhm~1Vl "l1Vlm~B1'Ul'l6if1~I'U~I~ "l ~~b"''UB11fl1Mbb'''Vl-l l'l~B~'lJ~m..ijlwLhyjl'l~BAru:::m'.i:lJm'.i" vr'ln~11 
hJ~m~f\11:lJller bG'1tJ tl11 f111~\J n'U1il'l~Biil'l«f1ljl'Ufln~B~ bbii'l l'lln\J'.ilf1 f111';;) 1n m '.i \l1 '.il"J?lB'Ufll~l'l~~'V'l'Ldl 

\J dJ cU\J dJ 

l'l6if1~I'U~I~ "l ~bb~Vl~l'l~B~'U HbU'UbBnG'11'.i1~~nl'1B~ Vl~Bf11Vllf1~B'lJ 1~ bU'lJ1\J1'l1:lJb1 B'lJ1'U'Lb:::mf'11Vf~Bl1~bG1'lJ1) 
'.ilf11J'U1~ii~'Y15b-rrl~'lJ"1lB-l~B'U'.ilf11 bb~:::"J:::'Vhm1.wB~feNm~ 



11cm~LBtJlil~~qj1tJ-r\J11A1rim1'h~ 

LL\J'Ul'11tJtJ1:::nlfl1~~Vl11il~'i1tJ51;j ~~1'U~ \k L~eJ'U i1~'U1tJ'U YUd!. l.!:Jcrcr~ 
L~ eJ'U1'VVI~mn flJ,;tJ 1::: LJlYl~l'U ri m111~ ~ I'll bb~ :::icrnl1r11'U1 ruvh-lin'U ~qj '\j1 bb'UUtH\J11 fl1 \~ 

n.	 b~el'Ul"IJbb~::V1~mnru"; 

(9). ~"Yqj1bb'U'UtJf\J11A1lvi'mVI'-lin'Unl1nm'f11~'I1 m.h~bJlYl 11~fi~~1'UtJ-r'U'tJ1~bb~~edmJ bb"lllJ ~~b uml1tJ 

rh~l'U1'U,rmjru~Vl1J1lilfh A1Jlru,;~&i\Jbb~:::~~nm'f11~ VI~1Iilb~'UqIilVl'1'U bb~:::Vl1J11il11tJ~1tJ~'U~bU n~ltJ1\J 
... I de> ~ I .' d ~ .,j ~ ... ( d~ ... 0 J' 
~n~ru:::fl1Y1Iil\Jbb~:::i;'f~nm'f11~YleJ~~'Ub~eJ\J ~'V bb~:::VI~mn ru" "mJYI ~Iil nlVl'UIil'U 

I!J. ~qjqj~'bL'U'UtJf'U11A11~mVlli~~1'Um~1h~1J VI~tJ~lilrh~lWiJ1nrh~1'Ub&i~1'l11J~qjqj1 b~tJtii''Vih1A1 
;~~lilyh~'U 11iltJ m:::Yl11~Ynru'V 8' i1 nl1 btl~ tJ'Ubbtl~~i;'f~~\J VI~tJ~Vl~~~lm&i~'Vru:::bdeJ1'UbUIil"lleJ.:Jtl1:::mIil11A1 

\l 

611V1f'Umru~~1il~1.:J1IiltJiB~'U1m-b'1'UbUIil61JeJ.:J11fJ1bbYI'U 

bT1. nl1'l11irt1jqj1bb'U'Utlf'U11A1lvi'hJ1-lit1'U ~·i1~l~~eJ.:J bb~~ bL~:::tl1:::nlfl11 ~~f'U~1.:JYl11'U L-d'U1'Unl1 

tl1:::nlfl1tl1:::mIil11A1 bb~:::~eJ.:J1:::~ 1'U~qjqj1~1.:Jvi'1tJ11~1'U~1~ bVlmt1'IJ 1 ~~l-liirqj{~l Lb 'U'Utlf'U11A11v1~1eJ~ 
~.:Jn1V1'UVltJ1:::bJlYl'VeJ.:J.:J1'U neJi;'f11~ ~m bb~:::i6nl1r11'U1 rum~i1 n11tlf'U b~~~ Iilfh~l'U111~-Ulil b~'U 

1\J mru~i1~l'U nm111.:JVI~ 1tJtl1:::bJlYll'U~1'U~1~ fl111 b~tJ1 n'IJ~~1l1 tJ'l bbtJ ntl1::: bJlYl.:J1'U n eJ i;'f11~LLI'l ~ :::tl1~ bJlYl 

1~'-rr\il b\l'IJVl11J~n~ru:::'VeJ.:JnuneJi;'f~l~t1'U 1 bb~:::1~i;'feJlilfl~eJ.:Jn'U~m~ n1V1'UVl11 
<to nl1'U eJ b~'U b~~fh ~1'U n eJ i;'f11.:J (;l1~~ qjqj1 bb'U'Utlf\J11A1lvi';JbU'UVlt11~ 'V eJ.:J~ ftJ~l.:J~\l:::~eJ.:J b~tJ n1eJ ~ 

Jl1tJ1'Un1V1'UVl ~o ')'U 'I1tJ~~ bbI'l1'U~tr-rtJ~1.:J lv1~~1JeJtJ.:J1'U.:J1\1l i;'f1ill'11tJ Vl1n~'IJ n1V1'U Iil,j\tl bb~1tr-rtJ~1~hH1 
\l •	 \l 

~Yl5~~:::b~tJn1eJ.:Jb~'Ub~1J A1.:J1\JneJi;'f11~\llntr11~1.:Jlvi'Bnl'leJ1tl bL~:::1'U mru~~11~1-~~:::ll1eJ.:Jb~tJn b~'UA'U\ll n 
\l	 \l 

~-r'U~l.:Jl~~-r'U~l.:J~btJ'UAirf1If111~tJb~tJm~'UA'U~ln~-rtJ~l.:J1\1lVL11 VI~'iJ1Vl~m~'U\llnVl~ntl1:::ti''U~fllru1
\I \I \I a~ a~ \I	 g~ .... 

...	 , .. 
bbG'11bbl'1nWJ 

cr. nl1Y1\l11t\J1 r11'Ul rub~\Jb ~lJVI~eJ~Vl bb~:::nl1~ltJ b~'Ub ~1J VI~m~tJn b~'U A\J\ll n~ftJ~l.:Jm1Jb~mJl'U'UeJ.:J 
\l 

~qjqj1bbtJtJtl-rtJ11A1lvi'~eJ.:Jlvi'-rtJnl1(1)11\li;'feJtJ bb~:::b ~'U'VeJtJ\lln 611'11n.:JtJtl1:::~J1ru bb~::: 1Vl~eJ n11Y1\l11t\.n 

i-U\lotJ'VeJ.:J ?f1'11n.:J'Utl1:::1J1ru LU'IJ~~'lJi;'f\1l, 

"lJ.	 'I.h::1Jl'YI\l1l.lrie:Jft11\l ~b6'l::~ lJI"rvtl-Vri'U61'Y qj1 bbuutJi'u'a1PI11i1l 

1'Unl1l~\llJru1b~:lJ VI~ eJ~Vl'i1fJ1ri1.:J1'U~'m VI1J1 r1eJ?! ~1'l1 ~r11'U1~U(l)l~i;'f(l)1 tii'~if 
\l 

P (PO) x (K) . 
nlVl'U1il P = 11fl1A1\l1\Jl'leJVI\1d tJ VI~eJd1A1A1\l1\Jb;j'IJ\l11il~\l:::1'i' eJ\l~l CJ1~~ftJ~l\l 

\l 

PO = 11A1A1.:l1'Ul'leJVI'lh tJ~~ftJ~1.:ltl1:::~~ 1~1 Vl1eJ11A1A1\l1'UbU'U\l1\1l 
\l \l 

;~1:::'-Il11'U~qj"Y1bb~1bbl'lmru 

K 
dev II d II ~ I

ESCAlATION FACTOR YlVlnVl1tJ <t% b1JeJ(i1eJ\lb~1JA1~1'IJ 
d 

Vl1B 
, , 

'U1mY11J <t% dJeJ~eJ.:lnl''Jb~l'JnA1\l1'U~'U 

ESCAlATION FACTOR K Vl11vi'\llni;'f1'11 ~\lbbU\l1'111Jtl1:::bJlYl bb~:::~n~ru::: tii'\l,'f
\l 

d 
/Vl1J1\1lYl (9) \l1\W1fll'L. 
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.; 
H.an.ID1 <Ol ~1'UtJ1rJ1~ 

~llJe)1f111 'VlmV~~ lPlltJ1f111 b~lJ~yhm1 h~b~mJ h~'YW1'U1~ 'Vl€l~ n ~Yi'ntJ1pYti 'VleJ'lh~"1llJ• 
8~~'U'r'l{ ~lJb'Ub~m.J 611~"hmJ1 h:J£l1'Vl1'a A~~~M1 h~~ltJ ~l b;jtJ~tJ bb6'l~1~'VllJ1fJAl1lJ'al~J{i~• 

Gl.Gl 1vNhueJ~ mfl11U11~U ~~?l1 Eol blJtJ~lVllhfJ bbI'\1~11lJ{i~VI~mb 'tJ~~ bb~~1~UU 1vNhmfJ1tJ 

Gl. ~ 'tJ1 ~'tJ1'U €l~ m f111U 11~U ~~v1 mlJtJ~lVllllfJ bb~l~ 11lJ~ ~ 1~UU'tJ1~'tJ 1mtJ1tJu~ b1 ru 

Gl.Q1 1~UUv1€l'Vl~€l1~UU611V~1~ 1 ~~\PI VI~mr~eJ~llJG1'nJ'UeJ~tJ1f111 b'dtJ vl€l'tJ~utJ1mPl 

v1€ln1'1J?lltJ1~yh?i1'Vl~U bfl~eJ~'tJf'UtJ1mPl 611tJG1m~1 .,~., 
" .'

Gl.et 'r'l1~1~u1ml1'tJeJ~tJ1f111~tJ{i~'r'l1~1~u1m.hn1vtJeJn 

Gl.cf G11tJ'tJ1~ neJu~~ldJtJ?i1V1~Umf111 bQ'Y'n~G11tJ~~\PInueJ1f1111\P1fJ~€l~61~1~ VI~m.h~ nm.l 

~~mJnUm1fleJ61~1~£l1f111 bW11~11lJ~~bfl~B~~m VI~mfl~eJ~iieJml~ti1lJ1'\.h~n€lu Vl1€l~\PI~~ b~tJ ~'Y'hi 
bfl~€l~AeJlJ'Wlbl'\eJ{ bfl~eJ~~UJ1 bfl~'€J~u~Umml"1 Yi'(j)~lJ .,~., 

Gl.b 'r'l1~bYl11€lU€llfl11 ~tJtllJ ~tJ~n Vh~~ln€llfl111(j)tJ1€lu1~bntJ Q1 blJV11 

1eU61m K = o.lvet' + o.Glet' It/lo + O.GlO O/Co + o.eto Mt/Mo + O.GlO St/So
\I 

~"1lth1fl1meUri1tJlrumlJ~mm eUnu~'l!'\J1bbU'UU~U11fl11~~Vl'Vh:fftJ 1vm n1~'r'l11~~lrij"1lcr 
K = ESCALATION FACTOR 

It ~"1lih1A1~u~1nfl~11u'UtJ~U1~b'r'lPl1tJb~€ltJ~G1~~ltJbbvi(;l~~1~1 
\I 

10 = ~"1lth1fl1~U~1f1fl~11u'UeNU 1~b'r'lPl1tJb~f)tJ~b U(j)61leJ~U1~ n1(j)11f11
\I 

Ct = ~'Uih1fl1~blJtJvl1tJb~eJtJ~G1~~ltJbblP1(;l~\l1(j)
 

Co = ~'Uij11fl1~blJtJvl1tJb~mJ~btJ(j)'1jeJ~U1~n1(j)11fl1
 

Mt ~"1lij11fl1161(j),nf)61~l~ (1~11~.lbVI~ mb~~61iblJ'Uvl) 1tJ b~eJ'U~61~~ltJbb~(;l~\l1(j)
 

Mo = vl"1lij11fl1161Vlnm"'~1~ (1~11lJ bVI~mb6'l~61i blJtJvl) 1tJb~eJtJ~ btJ\PI'1jeJ~'lJ1~n1m1fl1
 
QJq d1~ c:J1 I

St = Vl'U'U11fl1b'VI '1 n 'U bVlUlJ'V1G'l\l\ll'Ubbl'1'l ~\l1 Vl 

So = ~"1lih1fl1b'Vl~n 1'Ub~€JtJ~btJ\PI'1j€J~u1~m\PI11fl1 

Gt = ~"1lii11fl1 b'Vl~ mbeJtJb~fJU~~~(911tJU1~b'r'lPl1lJb~€ltJ~~~~ltJ bbvi~~~1(j) 

Go = vl'Uii11fl1b'Vl~ mbeJ'Ub~fJU~~~~11tJU1~b 'r'lPl 'ltJb~eJtJ~b U(j)'1jf)~'lJ1~ n1 m1fl1 

At = Vr'Uii11fl1bbeJ61'W61111'Ub~£ltJ~G1~~ltJbb~6'l~~1vl 

Ao ~"1lij1"lA1bb861'W61111 'Ub~£ltJ~ bU\Pl"Il£l~U 1:::n1m1fl1 

Et ~"1l'Wbfl~£l~'~n1 fiG'! bb~~U~.nru."j 1'Ub~£ltJ~~~~llJbb~(;l~~1 \PI 
QJq d OJ ~ .... ~1" "/;:"1 .1Eo = \PI'UtJbfl1£l~~n1n(;lbb(;l~U1nru'o/l tJb\PIeJtJ'Vlbu\PI'1jeJ~U1~m\PI11f1"1 

Ft = vl'U;:j11fl1J1~tJ~bG/l(;lVllJtJb ~11'Ub~mJ~~~~ltJbbvi(;l~~1Vl• 
Fo = ~''Uii11A1J1~lJ~bG/l(;lVllJtJb~11tJb~eJtJ~bUVl61l8~'lJ~~mm1A1,
 
ACt = ~"1lij11f11v18~blJtJV11m~tJ 1'Ub~'iJtJ~G1~~ltJbb~(;l~~1\P1
 
ACo = ~'U'W11f11v1eJ~b~J'UV11v~h,J 1'Ub~1'€J'U~btJ\PI611'iJ~'tJ1~n1m1f1rl
 

IPVO =vl"1ltJ11fl1 ... 
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PVCt = ~~i1'S1fl1viB PVC 1'Wb~B'W~~~~1'Wbb~~~~1Vl 

PVCo = ~'lJih1A1vlB PVC 'l'WI~B'U~btJVl~B~u'S~mVl'S1A1 
Q./q I ~ Q,I ~1.c:!11 ~1 I


GIPt y)'IJ'U'S1A1'V1tlb'Vl6'l m)1'U~ ~ n ~ ~ 'UbYi8'U'VI~ ~~ 1'W bb~6'l~ ~1V1
 

'" "" ,'" '" "" 1 .. .1d :"1GIPo Vl'IJ'U'S1A1'V1tJb'Vl6'l ne:nuG'1~ n~G'1 'WbVlB'W'VI buVl"llB-1 u 'S~mVl'S1fl1 

Pet = vl'IJih1~1vl8 HYDENSITY POLYETHYLENE 1'Wb~mJ~~~~1'Wbb~~~~1Vl 
PEo = vl'IJih1fl1vlB HYDENSITY POLYETHYLENE 1'Wb~8'Uv1btJVl~B~'lJ'S~mVl'S1Al 

Wt = vl'IJ-U'S1A1G'11fJ1yj,yh 1'Wb~8'W~~~~1'Wbb~~~~1Vl 

Wo = vl'IJihlA1G'11fJ1yj,yh 1'W b~B'Wv1b tJVl~B~U'S~ mVl'S1fl1 

fl. 15nl'af11'U1t'\J~t ,jn'U61ru~lbb 'U'U'lJ~'U'al fl11~ 
'" 

(9), nl'Sf11tnrurh K ~1nG'1m(911~J~m~ru~~1'UJ'W '1 'lVili\911bWIJ~mhlA11G'1VlriBG'1~1~"(JB~
'II I , 

m~'YI'S1~'Vnru'lJ61VlfJ1i~1'W"(JB~tJ lDttmo btJ'Wbnru,,1'Unl'SA1'U1ru ... 
Iv. nl'SA1'W1rurh K ~1'Vl-r'Umruv1ij~1'WriBG'1~1~'VlmfJu'S~bfl'VI'S1~B~1'U61qjqj1b~fJ1fl'W~~tJi'mbbfJn~1~1'W 

riBG'1~1~ bb~~~'lJ 'S ~ bfl'VI1~-&'Vlb ~'Um~«m~ru~"(JB~~1'Jlr'J bb~~ ~-1,11e..J;;'l~'V'niL'lJ Aru fl'U \911 b~"(JA~~ rhVI'WVl11' 
'II 

m. m'SA1'W1ru'Vl1~1 K ri1'Vl'UVl1'Vl1ib~"l.l'ywri1m.J m ~h bb 'Vl,J~'VIn.rr'W\l1B'U 1VlfJhjijnl'SUVlbP1~ bb~~ril'Vl'WVl1 ~ • 
vl1b~"(J61)J~'W5 (bU1fJ'U bVlfJ'U) 1~b'U'Ue..J~~1b ~~riB'W bb~1~~111e..J~~'VHjLUAru flU \911 b~"(JA~v1'Vl~1b~"l.J~~~'Wthr'W 

'II 

c(, 1~Yl~1'Sru1b~'Jb~)J'Vl~B~Vlrh~1'W~1mlA1~~-rU~1~vl161fl'fln\l1n~~fl'U~-h~l~b~Brh K \l11~G'1\l1'J'II D~D~ 'II 'II 

~1'Vl-rm1'Wri8G'1~1-1J'W 11'Wb~B'Wv1~~~BU~1,~ij~1bU~tJ'WbbU~~ K1'Wb~8'U btJVl"llB~'S1Al~1nn111U~1n~1 
<t% ~'W1'lJ 1VlfJ111boYn~~1'Wv1bil'W <t% ~.nrh'W1ruU-rtlb~~'Vl~8~Vl~1~1'Wbb~1bb~mru (1\ilfJhJfiVl <t% bb'Sn111) 

<to 1'Wmruv1~-r'U~1~bJG'11~1'SClvl1nl'S riBG'1~1~1~bb~1bG'1~~(;llm~f.J~b1m1'W~qjqj11Vlf.J btJ'UA11~~Vl"l.JB~ 

~-rU~1~~1 K (911~~(;l'S~1~ '1 ~~~111~1H1'Wm'SA1'W1ru~1~1'W1'Vl1i'~1K "l.JB~b~B'WG'1VlV(1f.J\P11~e:nf.J~f1lflll
\J 'U I , " U~0t: 

'Vl~B~1 K "l.JB~b~B'Uv1~~~8'U~1'W~~~ bb~1bb~11~1 K 1'111Vl~~ij~TuBtJn11 

b, nl'S~1m~'Jbb~~~~lVl1~~1fJ~1~1~~1'Uv1~-rU~1~vll1Iii'bb~~~~1Vl(;l1~~'ruf1111UrimJ ~1'W~1~1'W b~~'Vl~B
'II v·~ 

~1~1'W~Vl~~~~';J~A1'W1ru11ii'~m~€Jl1'S1'U1il'lJi1'SlA11MlriB~~1~ ;~111~1A1'W1ru~1 K "l.JB~b~€l'U~~~~8ml'W 

~1Vl,1'W 1 dJ'W~bb1J'JB'W bb~1 b~BA1'W1rub~'Wb~~1vil~"l.JBvl1m1)J\P1n;;'l~b~B~ nl'H~'Ufl'U ~1'tJn~'Uu'S~mru 


