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Abstract

The objective ofthis research is to investigate the root causes and the impact ofeach factor that caused construction delay of

e-gate controlling system installation in Bangkok Port. The author examines 7 projects which are three newly build stations

ofe-gate and four projects of the existing controlling system development. The survey is done by AHP questionnaire of 13

representative samples who involve in the installation project both in state enterprise and private companies. This research

focuses on 6 primary factors, man, material, machine, money, management, and topography. Based on primary factors, 29

secondary factors are determined. From the research result, the main factors that have the most significant impact on the
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delay of e-gate installation are financial, management and topography. The survey result shows that the most significant

secondary factors having an impact on the delay of e-gate installation are the financial instability and lack of cash flow of

the contractor company; the difficulty to move water supply system, electrical supplies as well as the phone and fiber optic

lines to the temporary project site at once due to 24 hours operation in case of the existing controlling gate development;

and the disbursement period respectively.
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'11U1~fliMml1flfl11flmnil~~flmlfl 5M[2] l~fl

1~1rlu il~~fl11 ftfl1U fl11 11fl11:: Mil 'I ::'l~I~1Jil~ ~fl11 ftfl

'Y11'1fJiJU1::1'YIfYl~1Jt)fl 1 il~~fl ~lflJU~1~fl'l~111fl11

11fl11::M~1flltJ fl ff11 II'I:: '11U1 ~fl~ I~tn 'Ii'tJ'IU1:: fl tJ 'lJ t1'lJ

'Ii'tJ1;jtl ~1fl11,j'1'11U~7'111~1n111U ~il ~~fl1tJ'I1Ullfl 'I:: fl~1J

1uil~~fl11ftm11J~'1111J~29 il~~fl ~lflJuln'lJ'Ii'tJ1;jtl~1fl

ll'lJ1.JfftJ'lJm1Jt1'lJ ~~I~fl1'1i'tJ'I1ulm'lfl11~~~'11::'lJ'lJ...
fl1'lJ fJ 1J fl1 nhu I'Ii'1-tJ tJ fl U1:: ~ 'I n ~ fftJ mi'l1u,j~..
(e-Gate) '\JtJ'IY111~tJfl~'11'YI'Vi n'l'\JtJ'IfI1f1f!/f!1ff111fi~

lltl::fI1f1ltlfl'b'U 111J~'1111J~ 13 '!1~ l~flllU'llrlU~fl1'lJfJ1J

'11U'\JtJ'Ifl11Y111~tJ~lU1U 4 '!1~ ~U~flll1'\JtJ'I1JlI1ftfl

lflll 'I1 fY1 ff'l{ ~1U1U 4 'lI~lltl::'lJ711'YI f'lJl111J1ntJ ff~1'1~'l~

f'lJfl1mfl'l~'1~lU1U 5 'lI~ lrttJ'l~'Ii'tJ1;jtl~lflll'lJ'lJfftJ'lJm1J

~1~fl1~m::'lJ1Ufl11~ui'lJiul;'111m1::M 11~tJl~flfl11

AHP (Analysis Hierarchy Process) [3] lrlum::'lJ1Ufl11. ~

~~ ffU1~liii U1:: ff'YInfI1'Vi1J 1fl1U fl11 11fl11:: M11l~TU 1-

11Uflfl111J 'Y1rl'ty 'I11J~1~'lJiu I~1J~U~1 flfl11 Iill fl'lJ lli tJ'lJ

"fI111J'Y1rl'ty" '\JtJ'IlflW~~1~Ufl11~~ffU1~ l~tJ111fl11

lilltJ'lJllifl'lJil~~tIlrlu~ (Pairwisecomparison) '\JtNil~~fl.. .. ..
11 ftfln'1111J~ lltl:: il~ ~fl1 tJ'I ~1flil ~~fl11ftfln'I111J~ '\JtJ 'In'I

lm'lfl11(e-Gate) l-rttJ111 "Jmufl" '\JtJ'Illfltl::~ntJUl~fl

UU'IfflfltllrlU~111ff~'1~11tl'\J1::~'lJfl11mY1rl'ty9 1::~'lJ..
Qld; d oQl IQJ .o:i OQ,l

~'1U 1 llff~'1I:1'1 fI111Jff1f1tyl'YI1flU, 2 llff~'1I:1'1f1111Jff1f1ty

lY11t1U(i'lU1Ufltl1'1, 3 llff~'1(i'l fI11mY1rl'tyU1Ufltl1'1, 4

Uff~'1(i'l fl111J'Y1rl'tyU1umm(i'l~tJu'Ii'1'11J1fl, 5 llff~'1
.dI 0 Q,I I 'JJ d 0 QI

1:1'1 fl111Jff1f1tyfltJU'\J1'11J1fl, 6 llff"'1I:1'1 fI111Jff1f1ty
,<j/ did 0 Q,I t

fltJU'\J1'11J1fll:l'l1J1flfl11, 7 llff~'1I:1'1 fI111Jff1f1ty1J1flfl11,

d 001 Id d

8 llff"'1I:1'1 fI111Jff1f1ty1J1flfl111:1'11J1fl'YI'l"lltl:: 9 llff"'1
.4 OQJ .d
1:1'1 fl111J ff1f1ty1J 1fl'YI 'l~

<j/ a 0 ,.d Q

lltl1'Y11fl11 f11U1W111f111~ 'I til1'\J1f1W'I (Geometric

Mean) ~1 fl fln IU~ fl'lJllitJ'lJlflW~~1~1U fl11~~ ffUh
IrlU~ "1 '\J tJ'I il 'J~fl11 ftfl~'I 111J ~ll tl::il ~ ~fl1 tJ 'I 'J1 flil ~ ~fl..
11 ftfln'l 111J"'\J tJ 'Ill'lJ'lJ fftJ 'lJ 1:I11J1J11ffM1U 'I111'111J'I7 fle;

~

111 fl11 ti1U1W111~11UUfl'I:: II1:11n'J::'l~~ 111111Uflfl111J.. ..
'Y1rl'ty'\JtJ'Iil~~fl1u1::~'lJ'Ii'UUU"l (Normalized Matrix)..
11~ tJ'ltJ lflUI1f11'l tJ{(Eigenvector) tJtJ fl1J 1 'J1flUU111fl1 1

, ~ ...
'111 ~ fftJ'lJf11f1111J fftJ~fI 'I tJ'I flU '\J tJ 'II11~Ntl (Consistency,

~

CR)'\J tJ'I'Ii'tJ1;jtl ~lflll 'lJ'lJfftJ'lJm1J l~fl1~~lumuflfl111J

'Y1rl'ty'\J tJ'Iil 'J~tI~1"'l~u11J1ti1U1W111~ l~'b'U fI111J fftJ "
jJ 'JJ I Q,I .e:::t

fltltJ'I'\JtJ'I'\JtJ1;jtl (Consistency Index, CI) lltl::lI1f11"'b'U
~ .. ,

fI111JfftJ"fltltJ'Il'b''1'l1J (Random Consistency Index, RI)
~.d. 'l~
l"fl'YIf11 RI "'J1flfl11nm11J'\JtJ'I Oak Ridge National

Laboratory lltl::fI W::111'11Ulrlu~1~~U tJQt1'lJ '\JU1~ '\J tJ 'I

11J'I7fle;~'111fl 1 x 1 'JU(i'110 x 10 l~tJ~lf1111JfftJ~fI~tJ'I

t1U'\JtJ'Im~Ntl (CR) 1I1'l~'J1flti'l11ff1U1::1111'1~1CI

lltl::~l RI l~tIlflW~fl11'1n~fftJ'lJfI111JfftJ"fI~tJ'I~tJ'Iii

~l'l,jlfiu~tJfltl:: 0.1 11~tJ 10% [7]

"1U fl1 1111~1U111Uflfl111J d1rl'ty '\J tJ'I il~ ~flU 'I::~1
", OJ "'4QJ 4 fiJI

fI111JfftJ"fltltJ'IflU'\JtJ'Im~Ntl(CR) ~1'Jfl11m1::11~1fl

lu1um1J Expert Choice Version 11.5 [8] Ntlfl1111fl11::M

~ ~.I 1~..... 'l '
mflllJ111m1J Expert Choice ~:: 11f11tJ'I11ff1UfI111J 1J

~ ... ,
fftJ~fltltJ'IflU'\JtJ'Im~Ntl (Inconsistency Ratio) ll'lm1J.. ..
llU1f1111Jfi~'\JtJ'Il'Y1,jff ff1'1~ (1983) 'J::l~flfl~lU11
QI t !II Q,I

tJ'I 11ff1U fl111JfftJ"fI tltJ'I flU '\JtJ'Ill1~Ntl (Consistency

Ration) [7] .. .
Q,I QI 0 1 d; Q

11'1'1~1 flU U 'YI1 fl11 lWflll1f111~ 'I til1'\J1f1 W'I'\JtJ'I

fI111J ~Ull1'1 '\J tJ '1il~~tJ1 tJ'I ~'1111J" 'J1flil 'J~fll1 ftfl~ff'l Ntl

m::'YI'lJ~1111Mlfi"fI111Jri1~1'\JtJ'Illfltl:: 1m'I fl11~'1111J". ..
71f1Hfl11 l~fln111u~<i1'1~lm~fl'\JtJ'IfI111J~UllH~'1U
...... 1 Q,lVe:! d"

1 1:1'1 2 111J1fll:l'l 1JfI111J~UllH m::~'lJUtJfl'YI'l~I:I'IUtJfl,

.. .. .. 1 QJ jJ d ... 1
2 1:1'1 3 111J1fll:l'l 1JfI111J~UllH U1::~'lJUtJfll:l'lu1Ufltl1'1,

.. .. .. 1'" .1 ..
3 1:1'1 4 111J1fll:l'l 1JfI111J~UllH U1::"'lJu1Ufltll'lI:l'l1J1fl



.:9 d .o:::t 9. Q.I .ct
ll~~ 4 (l.:j 5 ,untJ(l.:j lJfll1lJ~UllH!U':i~'l1J1J1n(l.:j1J1n

l1tyfl

6. N1:lm1~';h)u

d 0 ~ 4.o:::t

~n1.:jl'l 1 llff'l.:jN~m':imU1W'lltJl1i AHP 1l~

I~Ui~':hlrt tJlJ tJ.:j1U.fll'Vi ':i llJiI qj '111~ 'Vi1J i1~ Ull ':i.:j 1J1 n

~tyfl~tJ illl~tJl'll.:j~lUm':iI~U (Money) 32.80% illI~tJ

m.:j~lUm':i1J~'I11H1U(Management) 32.30% illI~tJ
" ""_I ~ ...

m.:j'llUiJlJlJ':i~l'¥1ff (Topography) 17.40% lJlllltJl'll.:j
" .a QI ~ Q.I 'j/ Q.I

f11Ulfl':itJ.:jllm (Machine) 7.50% lJlllltJl'll.:j'llUlff~

~... "(Material) 6.80% 1l~~lJlllltJm.:jfllUflU(Man) 3.30%
o QJ I jJ OJ .<:1 I

~llJ~lfl1J mmllJfftJflflM.:jnU~tJ.:jl'l1'lN~ (CR) lJm
, QJ JJ I cr'..d 0

l'¥11n1J 0.05(5%) UtJtJn11 0.1(10%) ~llJlfiWGfll'lm'l1U'l

, "~ .Q 6'1 0 IV 0 Q.I

f11'.iHfI 1 N~m':illfl':i1~'I1mU1'I1U nfll1lJfflflqj~tJ.:j

m1lJ~Um.:j~'ti11Mln'lm1lJ~1~l1u.:jlU ntJff~l.:j~tJ.:j

illl~tJm1n~.:j'l1lJfI 6 illI~tJ
~

'1hmrfl'IJtJ.:)ml1J~'lJll'j.:j(%) "'1~1J

il1l\jlJ'I'l1':)~1'lJ11'lJ 32.80

il\l~IJ'I'll':)~l'lJ1J~'I11':i 32.30 2

il\l~IJ'I'll':)~l'lJffflTrlfJihh~I'I'lff 17.40 3

il\l~IJ'I'l1':)~l'lJlfl~tJ.:)~m 7.50 4

il\l~IJ'I'l1':)~1'lJ1'tY~ 6.80 5

il\l~IJ'I'l1':)~l'lJfl'lJ 3.30 6

*Overallinconsistency = .05

N~m ':i 11fl ':i 1~ "'I;.:j tl1~1Jiu~ tJ .:jillI~tJ':i tJ.:j \l n

llff'l.:j1u~1J~ 1 1l~~m':iH~ 2 lf1tJilll~tJ':itJ.:j~'ti11Mlnfl
~ ,

ml1J~'lJm.:) 5 tll~1Jmn iM,ru tll~1Jfi 1 m':i~l'lffm'Vi

fl ~ tJ.:j ~ tJ.:j m ':i '111l U 11 tJu I~U ~ tJ.:j 1J~11l'l i'1Jl 'I11J1.fll rJ1 'lJ

lflHm':i(10.70%) tl1~1J~ 2 m':iV1tJm':i'ti1.:j1U~tJ.:j':i~1J1J

ivHh '1.h~'1.h lmfl'Vi1111~~':i~1J1J1tJll~l'U111ff.:jlJ1iJ.:j~
"

'ti 1.:j1U i'lfl ':i 11'ti1i~ tJ1 m,j tJ.:j 111 n ff(llUII~ ~ ~1U ~ ':i 111

fftJ1JiJnn'tiH1U~~tJfI 24 i'11lJ.:ji11ff1lJ1':if:l'ti1m':iV1tJ

fl1tJ1U fl f.:j I~ tJli~~ tJ.:) ff(llU ~ ~ 'ti 1 m ':i 'IJ i'1J 'IJ ~.:j 1'1111

(1 0.50%) tl1~1J~ 3 nm,jn~lm~U~llJ.:jl'l.:jlU~i~l~u

~l~l~tJ.:jlm.:jm':i (10.00%) tl1~1J~ 4 nmnj.:j.:jl'l.:j1U

~i11l'11lJ1~ff1Jt11JllNUm':il~U(7.50%) 1l~~tl1~1J~ 5

I,jtJ.:j 1l1n1J~11W ntJ ff~l.:jll~~~U~1n~li'itJH)~~'lt11J
", ""

1111U 11~1'Vi':i~tJ1IiitJlnfl ~U ~ n'l1'un'IJ~lJ1WU11ull11U1
to' " 'j/ " I

I~1'Vi':i~tJ1~U ~.:j~.:jl!u'ti11Mln'lu 1v1 llJ'li.:j1J~ I1W yjUl1
I jI I jI Q.I~ d

ntJff':i1.:jilJff11J1':i m~1J1tJtJtJni'l (5.70%) 'l.:jUU ll~l'I1U

i~i1i11l ~tJ~iJm1mY1l'iqj1U tl1~1J~WI tJ~1U~lU~lU
"::!It. 'j/ ct. " ct. ... I d

m':i I.:jU f11U m':i1J':i'l11m~~'llU ff.fll'ViiJ1JlJ':i~1 l'lff 'If.:j

m':ifj llnw1i11l~tJ':i tJ.:j titJ mrJ U ':i 1tJilll~tJ "hu1u~lU
~ Q.I 'j/ Q.I jJ do ~ Q.I

ImtJ.:j 11 m 'l 1Ulff~Il~~f11UflUlJU1'I1Unm1lJ~ Ull'i.:j
iJ 0 QJ I jJ Q.I

utJtJ ~llJ~lf11J fl1mllJfftJ'lfl~tJ.:jnU~tJ.:jl'l1'lN~(CR)
.o::::t I I Q.I jJ I cr'.d
lJfl11l'lln1J 0.05(5%) UtJtJfl11 0.1(10%) mlJlnWGfll'l
o ~ I ", OJ 3J
n1'l1ufI (l tJ11fftJfI fl ~tJ.:j nu~ tJ.:I~ tJlJ~ 111 nll1J1J fftJ1J (lllJ

"
1l1nNM1':i11fl':i1~"'~ilm~tJm11J~Ull':i .:j~tJ.:jillI~tJ

':itJ.:jlWfHrJU':i1tJlm.:lm':i~.:j'l1lJfI 71m.:jm':i (lfHm'l.:j1u
".. di"" Q.I d.

~1':i1.:1l'l 3 ll~l'I1U f111i11l1ltJ':itJ.:jl'lff.:jN~m~l'l1J~UllH

lJ1n~tyfl~'ti11Mln'lml1J~1~1 5 tl1~1Jll'in l'ltJfflu1my

~tJ.:j1l19i~~lfl ':i.:j m':i iJfll1lJfftJflfl~tJ.:j t11J N~~i~i'1J1l1 n

OQJ:'.Q.Q old. """
m ~1J lU m':i~lf11J'll'UI'll'.:jllm1~'I1l'ln~111J111~1~1.:j~U

~.:jilll~tJ':itJ.:jfflU1mYl~tJlt11J illl~tJl'll.:j~lU m':il~U m.:j

~lUm'j1J~'I11'j 1l~~l'll.:j~lUffm'ViiJiJ'IJ'j~l'¥1ff ~llJtl1~1J

lf1tJN~m'j1~tJ~tJ.:IffmUll~~~lu~'ti1m'jntJff~1.:j

1'1111~ iJ fll1lJ fftJ fI fl ~tJ.:j 'U tJ.:j N~ m ':i1 ~tJ~ tJ.:j illI~tJ'I1-Bn

~.:jty'l i~lln ffmU~':illlfftJ1JiYuri'ltJ1llWHT11Utl1~1J

~ 1 illl~tJ'I1-Bn ~tJ illl~tJm.:j~lU1J~'I11'j illI~tJ'jtJ.:j ~tJ iJ
J d Gi .Q 9. 'JJ dAd.d 0

'ljlJ'll'u'lJn~n'ViUl'l !uml1W !n~lfltJ.:j~tJ.:j'ViUl'll'lll~l'llm'j

,'j/ .c:1 ct. " cr' d

ntJff'j1.:j~tJ.:jffmU~':illlfftJ1JffumtJ11lW ':i .:jfl(4.170) lJ

i'ilm~tJm1lJ~UllH1u':i~~1J1J1nB.:j1J1n~ty'l 1ufflU~tJ.:j

ffmUll~~~1'lJ~'tilm'j'IJi'1J'IJ~.:I1'1111i~lln ~lU~'jlllfftJ1J

v111J~m':i~iYuri'11 1utl1~1J~ 1 illl~tJ'I1-Bn ~tJ illl~tJl'll.:1

~lUffm'VifliJ'IJ'j~l'¥1ff illI~tJ'jtJ.:j ~tJ lflHm'jntJff~l.:jtJti
" "" "1n~t11J 1111U11~1'Vi 'j ~ tJl1n 'lU1l'l~ l~ 'I1l!U 'ti 11MiJ'IJ~ lJ 1W

'" " I I

U1v11lJ'li.:j1uYJufil1'ti 1n1'j ntJff~1.:1 lf1tJl<U1i'IJ'til.:j1Ui11

'1"91 Q.I ~ .o:::tl.d
f1~ tJ.:j'j tJllU ':i~f11JU1l'l~1~~'l~.:j(4.589) lJmmMfll1lJ

9 ... d .. ~"
~um.:j !U'j~f11J1J1n(l.:jlJ1nl'ltyfiIlJU~U
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1.lflH01,notffl~lld

'n~n'UHtlJl1~1'1'l'::1I1

"1'Iftl;lJ1WJ1M~~ij

foIllnU~l~!l~'lnllll::

~,...n::'U'U'~~l'~~~

2.1flH01,notffl~lld

'n~nUHtlJll~l'1'l'::lIl

liiflJlf1::11l11'4~"1'1fij

tl;lJlwJ"hlJ'Ii~'~

~~;I;llilO1' nOtffl~

lfllll~l'tlliHl~'t.I'~

~ll~'lltl~ ,::~'UJlf1::Il'l

Ilflll~"O~fll~fl'1tlnll~

'Yil'U1'n,,~if~~l I

3.'U;l1wnotffHHIl::

~~;I'n~I;jIl~od;j",n'U

lltlJ11~1'1'l'::1I1lrlOlii",

N~fln11..rntl;lJlwJl'tJ

Ht.lJl1~1'1'l'::1I1;f~~~

~~J\llil' Iflii",J'1'Yi1lJ

'Ii~'U1'l1w~~;lnotffH

'tltfllJl'tl1::U1!Joon

liltlil!Jm~~hucrll1'1'llJjjtl'::lfllI I
I

Iiltlil!JflH~1~U;111' I

.... , " , " .

. ~l\lflntlnllU~ii\l~l ~l\lflntlnlJUlll\l I
1l1\lu",ii\l~1 ~if\lfhtlril

; ~~.l.~~I.~~.~.~.~.~.'.~.tl.~~.~.~.~.~n..l.'.n..~.~.~~~~~.~ ;

O1'';'''Fh~tl~~;lij01'tl'ltl,;lflutt~

9.01,1I1I1filH11lJ~'lfl11lJ1::nlJn'U01,'.If~1~"tH~fl1UfllJlil'~

lii"'fl11lJJho1l1tlln01'~"'ltll::~~tl~~I~lJ;I';1~~~ fl.tf.ll. HIl::

IllltfVlIl9i'flo~n;fll;;O"l~l~!l~'ln"ll~nm~;I;llilO1'

tlf'Utll~'11t1

I.01,1I111,::'Uu01,liHl~OOnlJ1J~~"Hl~-i1fl'111;;oliln"

tlf'U tl, ~n1l101l1l::~1~fl' 1tlflll'Uli! ll~tll n;j"'Uqj1111~ll~

01' tl ,1tl,;ifl'Uft~"O~ntll~ii ii 'Ii101' tlfutl1~,11 tI

2.01,lil~1~;i,l\o~,o'lftl1'lJ1W01'tl'ltl'llfl1!IlIlM11;Il,l\Il~'1

tl~n-il11"'01,lil~l~"Il~nm~ii;j'lilO1,tlf'Utl,~'11t1

3.01'llrrt";;~U1'11W;li~"Il~II9iIl::~1~iililO1,nonfH'1f

111lJ l::tflJ n'U O1,'.If~ 1~ tl1'~ ii111!1~1~
_ ..,\_ • .. , ..l J,I

4.01'U'111'~1~fllJ 111111111~111~ 1~11'II 11 II1IIfllfltf1~ fltl::flll~

ijfl11lJlll~I~1I1n~'~H9iIl::ntll~;j;jlilO1,nllnfl~

5.ij~~;j 'I1'U.r;o~" ll~~ 1~;I tl:: "101' nilnfl~ nu ~ 1~nlltff1~

"ll~lfl'~01'~~"Il~ntll01l1l::~1~fl'1tlnll'U;jtlfutl,~HIl::

nlltffl~'11t1

6.ij'VlJ'lf~'I.ln,n~~;I'~'U;11w'n~lfill~"IH~~;j;jtl::lilO1'

nlltff1~"ll~tfmilfl' 1tl tfllU if~~1111 tlW,~ tf
7.01,1I1I101,lil~1~"OH::'U'U'~~1 tl,::tll1fl'ff'l'lli' HIl::

, ::'U'U'IIHth\llHn ~lJ1J~~"H 1~-i1fl'l1lil'~1I10li!O~ tll n

crmilllll::fll~fl11tlno'Uij01,liHl~flIlO'" 24 -i11lJ~'tI

nllJl'tl'lilO1,1I1I1fllll'~fli~I~1I1'~"O~nm~;I;I"101'

tlf'Utl,~'11t1

8.01nil~1~"Il~'::'UU'~~1'~~~ 'lil'~1I10li!o~tllntl::~Il~"1

I

tlf'Utl,~111t1

IfmaJHIlH'HlJilJbBUi:"~"tHomj'BaM'~
I I

I.01,flli'flljln1l'itll"101,

tlfmJ,~ '11t1lil'~1I1n

Ii!II ~ tll niimQ01, 101I~1~ ii

1I11~1~ l'li~ ~1~'::'U'U

'~~l'::'UUtl,::tll'::'UU

lfl1ff'l'lli' lU~,I\\l

2.i'nljtl::~OH001'foIiifl

tllnlH~l~

3.01'~HIlIlIl::fmJ1itfljlil

MlIlnli!IHtllnij~\l;i;lli1

O1,nllnfHod,f~11lJfl 7

U'li~fllll'~ lflH01,

1~1I1n~

4.O1,tlf'Utl, ~iflljlnl',r

\lln'UlJ1'o1I~l~Ml11t1"o~

-1,'U l,n 41l1~n,.n;',1fll;iij

O1'f1,"'';1''IlHh~

fl11tlno'U;llilO1,tlfutl, ~

l11t1

5.n"tli''Utl,~inljlnl',r

\lln'UlJl1011n~'~11t1"o~

~1~ fl.n.ll. "o~nmOHIl::
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