
!"#$%&'"(!)*+,,)",,!,,-!.$)/+#)$%!)01$2)+/)31."#)

,45567)!89:!4;<=)">84?@A)$@8B4C@:!DE<=)$4A68)F4B>E84<)4;9)">84?@A)2!DA4G<)

!"#$%&'(#)'*+,*-#+.#/0*1*23+'+4&%((#'&05*6,0+)*7+8%'#$#*9):;#&/:'05*6,0+)<%&%3:/%&5*=>&<#05*
/#&.+4%)?%<>@#.>@'&A*:':&0%<:+4B>?%<>@#.>@'&A*'C%0C>&%?%<>@#.>@'&A*:0:B(%D?%<>@#.>@'&**

*

">H784I7)
!"#$%"&' ()*"*#+%*' "%+' ,&"-+(' "*' ".' )/,0%#".#' /)&+*#0.+' #$%.).1' ,0).#' ).' 2$/".' &)3+4' 5.' ,%+6)0$*'
-+.#$%78'(+*#%$-#)6+'."#$%"&'()*"*#+%*'2"6+'9++.'-"$*+('3"#"&'%+*$&#*'".(',$#'0.'"1+.("'03'#2+':0%&(4'
;2+%+30%+8'%"#)0."&)*#'*0&$#)0.*'%+&"#+('#0'#2)*'*$9<+-#'2"6+'9++.'/"(+4'5#':"*'09*+%6+('#2"#',%0-+**+*'
03'()*"*#+%*':+%+'*)/)&"%'03'()*"*#+%*'(+6+&0,+(').'-+%#").',+%)0('".('+6+.#$"&&7'#2+7'(+/0&)*2'"&&'=).('
03' 6"&$+*' /"(+' 97' 2$/".*4' >)."%' :2+%+' &0-"#+(' ).' #2+' 3)%*#' 1%"(+' +"%#2?$"=+' @0.+' 2"*' :)#.+**+('
(+6"*#"#).1' +"%#2?$"=+*':2)-2'/"1.)#$(+*' %".1+(' 9+#:++.' A' ".(' B4C' 30%' #2+' ,+%)0(' 03' DCEEFGEEC4'
H"%)0$*' +"%#2?$"=+*' IJ$%($%'KLB4C' ).' M' N+,#+/9+%' DCDAO'>)."%'KLB4P' ).' Q' "$1$*#' DCGRO'S)6%)&'
KLR4Q').'DC'T$&7'DCMMO'J$%($%'KLR4C').'DCQD'".('>)."%'KLB4D').'DCCRU'2"6+'-"$*+('#20$*".(*'03'
2$/".' (+"#2' ".(' ,+-$.)"%7' &0**+*' 06+%' MEEEE' .+"%' *$%%0$.().1*' 03' #2+' >)."%' -)#74' 5.' #2)*' *#$(7'
+*#"9&)*2/+.#'03'.+-+**"%7'*7*#+/*'30%'()*"*#+%'/"."1+/+.#8'(+3).+('"*',%0-+**'-0/,%)*).1'.+-+**"%7'
,%+' -"$#)0.*' 9+30%+8' "#' #2+' #)/+' ".(' "3#+%' ()*"*#+%4' 5.' #2)*' ,$%,0*+8' ).*#)#$#)0.*' 03' ,&"..).1' *7*#+/8'
/").'*0$%-+*'03' )/,&+/+.#"#)0.*'9+30%+'".('"3#+%'()*"*#+%':)&&'9+'+V,&").+(4'W0/,"%)*0.'03',%+*+.#'
*)#$"#)0.' :)#2' /"*#+%8' &0-"&' ".(' /"-%0' ,&".*' ".(' 3$#$%+F")/+(' &0-"&' (+6+&0,/+.#' *#%"#+17' :)&&' 9+'
/"(+4''

Keywords: X5N8'Y0**'+*#)/"#)0.8'Z/+%1+.-7'/"."1+/+.#'

<J)1;78:9EI7@:;)

E>(%)*C#:)45*.#/$:'#*'3#*$&#/#)'*B#;#B*+,*<)+FB#.4#*%).*'#83)+B+405*3%/*)+*8+)'&+B*+;#&*'3#*
,+&(%':+)* +,* )%'>&%B* #;#)'/* />83* %/* #%&'3G>%<#/5* ;+B8%):8* #H$B+/:+)/5* ,B++./5* %).* /'+&(/5*
F3:83*(%0*B#%.*'+*)%'>&%B*.:/%/'#&/@*I/$#8:%BB0*3>(%)<:).*.+#/*)+'*3%;#*(>83*'+*.+*:)*'#&(/*
+,*$&#;#)':)4*%BB*'3#/#@*=3#*)%'>&%B5*'#83)+B+4:8%B5*+&*3>(%)*&#B%'#.*#;#)'/*%&#*8%BB#.*)%'>&%B*
.:/%/'#&/*F3:83* 8%>/#* $30/:8%B5* #8+)+(:8%B* %).* /+8:%B* B+//#/* ,+&* $#+$B#5*F3:83*(%<#* .%:B0*
B:;:)4*%).*%8':;:':#/* /'+$A*F3:83*%,,#8'* 8&+F./A* %).*F3:83* '3+/#*8&+F./*8%)J'*+;#&8+(#*C0*
>/:)4*'3#:&*+F)*/+>&8#/*%).*,%8:B:':#/@*-#)#&%BB05*'3#*.:/%/'#&*:/*)+'*'3#*#;#)'*:'/#B,*C>'*&%'3#&*
:'* :/* '3#* &#/>B'* +,* '3#* #;#)'@* =+.%05* '3#* .#;#B+$#.* /+8:#':#/* F3:83* +F)* <)+FB#.4#* %).*
'#83)+B+40* %).* >/#* '3#/#* (#':8>B+>/B0* ,+&* '3#* C#)#,:'* +,* '3#* /+8:#'0* .+)J'* 4#'* %/* (>83*
%,,#8'#.*%/*'3#0*>/#.*'+*,&+(*)%'>&%B*.:/%/'#&/5*%).*'3#0*4#'*+;#&*'3#(*F:'3*%*;#&0*,#F*B+//#/@*
E+F#;#&5*:)*'3#*.#;#B+$:)4*/+8:#':#/5*F3:83*8+>B.*)+'*,+BB+F*'3#*.#;#B+$(#)'/*:)*'#83)+B+40*
%).*<)+FB#.4#*+&*8+>B.*)+'*%.%$'*'3#(*:)'+*'3#:&*.%:B0*B:;:)45*'3#*)%'>&%B*.:/%/'#&/*'+.%0*/':BB*
8%>/#*$30/:8%B*%).*(+&%B* B+//#/*%/* '3#0*>/#.* '+@*6'* '3#*$&#/#)'* ':(#5* '3#*+)B0*%).* '3#*(+/'*
#,,#8':;#*%8':+)*'+*C#*.+)#*:/*'+*(%<#*&#/#%&83#/*:)*+&.#&*'+*&#.>8#*'3#:&*#,,#8'/*+)*/+8:#'0*'+*
(:):(>(5*'+*.#;#B+$*$B%)/*%).*'+*$>'*'3+/#*$B%)/*:)'+*%8':+)*K!L@*

M>&*8+>)'&0*:/*:)*+)#*+,*'3#*(+/'*%8':;#*D+)#/*+)*'3#*#%&'35*/#:/(:8%BB0*KNL@*=3>/5*#%&'3G>%<#*
#(#&4#/*%/*'3#*C:44#/'*.:/%/'#&*:'*,%8#/@*=3#*#%&'3G>%<#/*:)*+>&*8+>)'&0*B#%.*'+*4&#%'#&*)>(C#&*

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

501



+,* .#/'&>8':+)/* %).* .#%'3/* %/* 8+($%&#.* '+* .#;#B+$#.* 8+>)'&:#/* KOL@*P3#)* '3#* 4#+4&%$3:8%B*
B+8%':+)/*+,*'3#*8:':#/*:)*+>&*8+>)'&0*%).*>&C%):D%':+)*&%':+/*%&#*'%<#)*:)'+*8+)/:.#&%':+)5*:'*:/*
+C;:+>/* '3%'* (+/'* +,* '3#(* %&#* >).#&* 3:43* B#;#B* +,* &:/<* KNL@* Q)* '3:/* 8+)'#H'5* '3#* 8:'0*
(%)%4#(#)'* %$$&+%83*F3:83* %:(/* '+* :($&+;#* >&C%)* G>%B:'0* C0*(#%)/* +,* #,,#8':;#* .:/%/'#&*
(%)%4#(#)'*:)*+&.#&*'+*/#&;#*'3#*/+8:#'0*C#''#&*%).*'+*8&#%'#*8:':#/*&#/:/'%)'*'+*.:/%/'#&/*4%:)/*
:($+&'%)8#*KRL@*=3#*.>'0*'3%'*C#:)4*&#%.0*,+&*#%&'3G>%<#/*$>'/*+)*4+;#&)(#)'*+,,:8:%B/*8%)*C#*
&#4%&.#.*:)*'F+*4&+>$/@*S:&/'5*8%BB#.*T.:/%/'#&*(%)%4#(#)'U5*:)8B>.#/*$&#$%&%':+)/*:)*'#&(/*+,*
'&%:):)45*#G>:$(#)'/5*%).*(%'#&:%B/*,+&*;%&:+>/*>&4#)'*%:.*%).*8+((>):8%':+)*+$#&%':+)/*/>83*
%/* #(#&4#)80* &#/8>#5* '&#%'(#)'5* /3#B'#&:)45* $&+8>&#(#)'* +,* ,++.5* #/'%CB:/3:)4* )#'F+&<* '+*
&#8+&.*#%&'3*(+;#(#)'/*%).*$>'':)4*+>'*,:&#*F3:83*3%;#*'+*C#*.+)#*%'*'3#*/%(#*':(#*.>&:)4*
%).*V>/'*%,'#&*'3#*#%&'3G>%<#*KOL@*2#+$B#*B#%&)*F3%'*'3#*.#4&##*+,*'3#*)%'>&%B*.:/%/'#&*8%)*C#*:)*
'3#*&#4:+)*'3#0*3%;#*C##)*B:;:)45*3+F*'3:/*8%)*:),B>#)8#*'3#(*%).*'3#*F%0/*'+*4#'*+;#&*'3+/#*
#,,#8'/*F:'3*(:):(>(*.%(%4#*+F:)4*'+*#,,#8':;#*.:/%/'#&*(%)%4#(#)'@*6BB*)#8#//%&0*%8':+)/*
%&#*$+//:CB#* '3&+>43*#,,#8':;#*.:/%/'#&*(%)%4#(#)'*/>83*%/*F3%'*3%/* '+*C#*.+)#*.>&:)4*%).*
%,'#&*.:/%/'#&5*&#.>8:)4*'3#*B+//#/*'3%'*#H:/'*'+*(:):(>(*%).*&#/#'':)4*/+8:%B*B:,#*:)*'3#*/3+&'#/'*
$#&:+.*$+//:CB#*C0*&#(+;:)4*'3#*3>CC>C*'3#*.:/%/'#&*8%>/#5*%/*F#BB@*

=3#*/#8+).*:($+&'%)'*(://:+)*'3%'*C#:)4*&#%.0*,+&*#%&'3G>%<#*$>'/*+)*4+;#&)(#)'*+,,:8:%B/*:/*
'3#* $%&'* '3%'* :/* 8%BB#.* T&:/<*(%)%4#(#)'U*F3:83* :/*(%.#* >$* +,* '3#* %8':+)/* '3%'* 3%;#* '+* C#*
$#&,+&(#.* :)* +&.#&* '+* &#.>8#* B+//#/* '+* (:):(>(* :)* '#&(/* +,* 8%/>%B':#/* %).* 4++./* .>&:)4*
#%&'3G>%<#/* KOL@* W:/<* (%)%4#(#)'* :/* %* $&+8#//* '3%'* :)8B>.#/* $3%/#/* +,* $B%)):)45* &:/<*
&#.>8':+)5*%).*$&#$%&%':+)@*2B%)):)4*:/*.#,:):)4*'3#*#%&'3G>%<#*$&+CB#(*%).*$>'':)4*:'*,+&'3@*
W:/<* &#.>8':+)* :)8B>.#/* %8':+)/* />83* %/* &>B#/5* $&+3:C:':+)/5* 8%&#,>B* $B%)):)45* B%).* >/%4#*
8+)'&+B/5*%).*8+)/'&>8':+)*%>.:'/5*F3:83*&#.>8#*'3#*$+//:C:B:':#/*'3%'*$+/'X#%&'3G>%<#*.:/%/'#&/*
(%0*#H:/'@*=3#*$&#$%&%':+)*$3%/#*:/*8+($+/#.*+,*%BB*'3#*%8':;:':#/*'3%'*3%;#*C##)*8%&&:#.*+>'*
C#,+&#* '3#* #%&'3G>%<#5* />83* %/* +$#&%':+)%B* (#%/>&#/5* #%&B0* F%&):)4* /0/'#(/5* #/':(%'#/* ,+&*
B+//#/5*'&%:):)4/5*%).*#H#&8:/#/*KRL@*

Q)*'3:/*/'>.05*'3#*4%:)/*'3%'*F:BB*C#*%83:#;#.*'3&+>43*'3#*%$$B:8%':+)*+,*TW:/<*Y%)%4#(#)'U*:)*
":)%&*.:/'&:8'*F:BB*C#*'&:#.*'+*C#*$>'*,+&'3*%4%:)/'*#%&'3G>%<#/5*F3:83*%&#*'3#*(+/'*:($+&'%)'*+,*
)%'>&%B*.:/%/'#&/*'3%'*#H:/'*:)*+>&*8+>)'&0@**

":)%&5* F3:83* /'%)./* :)* '3#* ,:&/'X.#4&##* #%&'3G>%<#* D+)#5* 3%/* ,%8#.* (%V+&* #%&'3G>%<#/*
'3&+>43+>'* '3#*%4#/* ZS:4>&#*![@*6&+>).*N\*#%&'3G>%<#/*3%;#*+88>&&#.*C#'F##)*0#%&/*!]^^X
N^^_5*:)/'&>(#)'%BB0*&#8+&.#.*%).*F:'3*(%4):'>.#/*83%)4:)4*C#'F##)*R@^*%).*`@]@*]R*$#+$B#*
B+/'*'3#:&*B:;#/5*N\^*$#+$B#*F#&#*F+>).#.*:)*'3#*":)%&*#%&'3G>%<#*'3%'*+88>&&#.*+)*!*M8'+C#&*
!]]\5* %).* :'/* .#4&##* +,* /#;#&:'0*F%/*aQQQ* %88+&.:)4* '+*Y#&8%BB:* /8%B#* %).* `@!* %88+&.:)4* '+*
W:83'#&* /8%B#@* !O@O\N* +,* %$$&+H:(%'#B0* NR@^^^* 3+>/:)4* F#&#* .%(%4#.* :)* '3#* ":)%&*
#%&'3G>%<#@* RNNO* C>:B.:)4/*F#&#* 3#%;:B0* .%(%4#.* '+* '3#* .#4&##* +,* )+'* C#* B:;:)4* :)5* N@_!O*
C>:B.:)4/* F#&#* .%(%4#.*(+.#&%'#B0* %).* `@O!`* C>:B.:)4/* F#&#* B:43'B0* .%(%4#.@* I8+)+(:8*
B+//#/*'3%'*#%&'3G>%<#*8%>/#.*&#%83#.*'+*%)*%(+>)'*+;#&*!^*'&:BB:+)*:)*!]]\*;%B>#/*K\L@*

)

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

502



/@KE86)<J*b+8%':+)*+,*":)%&*8:'0*

*

LJ)#@HC)A4;4K6A6;7)4;9)H7E9B)4864*

W:/<*3%/*'+*C#*,+>).*F:'3*%)*:)'#4&%'#.*%$$&+%83*'+*&#.>8#*>&C%)*&:/<*%).*(:):(:D#*.%(%4#*
KNL@*W:/<5*:)*'3#*8+)'#H'*+,*#%&'3G>%<#*(%)%4#(#)'5*8%)*C#*.#,:)#.*%/*B+//#/*'3%'*(%0*+88>&*
%/* '3#* &#/>B'*+,* %*3%D%&.@*2+$>B%':+)* :)*>&C%)*%&#%/5*C>:B.:)4/5*$>CB:8* /#&;:8#/5* /0/'#(/*%).*
/+8:+X#8+)+(:8*#,,#8'/*8+)/':'>'#*TIB#(#)'/*>).#&*W:/<U@*W:/<*Y%)%4#(#)'* :/*.#,:)#.*%/*%*
/0/'#(%':8*$&+8#//*(%.#*>$*+,*&:/<*.#,:):':+)5*&:/<*%)%B0/:/5*%).*.#'#&(:)%':+)*+,*'3#*%(+>)'*
+,* &:/<@*I%&'3G>%<#* &:/<* :/* .#,:)#.* %/* '3#* #/':(%':+)*+,* '3#*$&+C%C:B:'0* +,* '3#* #(#&4#)8#*+,*
#%&'3G>%<#* :)* %* $%&':8>B%&* &#4:+)* &%'3#&* '3%)* %)+'3#&* +&* :)* %* $%&':8>B%&* $#&:+.* :)* %* 8#&'%:)*
&#4:+)* K`L@* W:/<X+&:#)'#.* .:/%/'#&* (%)%4#(#)'* %$$&+%83* 3%/* (%.#* &:/<* #/':(%':+)* %).*
$&+C%C:B:'0* +,* .%(%4#* %/* '3#* (+/'* /#)/:':;#* #B#(#)'/* +,* .:/%/'#&* (%)%4#(#)'* KcL@* =3#*
#%&'3G>%<#*&:/<*#/':(%':+)/*>)':B*'+.%0*3%;#*C##)*(%.#*>$*+,*'3+/#*/'%4#/*+,*/#:/(:8*3%D%&.*
8%B8>B%':+)*%).*.#'#&(:)%':+)*+,*'3#*C>:B.:)4/*F3:83*8%)*C#*/#;#&#B0*.%(%4#.@*E+F#;#&5*'3#*
&#/>B'/* '3%'* F:BB* 8+(#* :)'+* C#:)4* F3#)* #%&'3G>%<#* &:/<* 8+(#/* '&>#* .+)J'* +)B0* 8+)/:/'* +,*
.#(+B:':+)*+,*C>:B.:)4/@*Q)'#4&%'#.*&:/<*(+.#B/*3%;#*C##)*>/#.*F:.#B0*:)*+&.#&*'+*.#'#&(:)#*
>&C%)* &:/<5* F3:83* 8+)/:.#&/* %BB* '3#* #B#(#)'/* '3%'* 8+)/':'>'#* '3#* 8:'0* />83* %/* >&C%)*
8+((>):':#/5*>&C%)*#8+)+(:8/5*%).*:),&%/'&>8'>&#5*8>B'>&%B*%).*3:/'+&:8%B*F+&</*KNL@***

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

503



Q)* '3:/* /'>.05* '3#* ,%8'+&/* '3%'* %,,#8'* #%&'3G>%<#* &:/<* ,+&*":)%&*.:/'&:8'*F#&#* #H%(:)#.*>).#&*
,+>&* 3#%.:)4/* %/* #%&'3G>%<#* 3%D%&.5* B%).XC>:B.:)4* >/%4#5* .#(+4&%$3:8* /'&>8'>&#* %).*
#8+)+(:8*/'&>8'>&#@*I%&'3G>%<#*3%D%&.5*$&:(%&:B0*'3#*(%4):'>.#*+,*'3#*#%&'3G>%<#5*3%/*C##)*
#;%B>%'#.*%/*'3#*/$&#%.:)4*/$##./*+,*'3#*/#:/(:8*F%;#/*%'*.:,,#&#)'*4&+>)./@*Q)*%..:':+)5*'3#*
/+:B*B:G>#,%8':+) '3%'*#%&'3G>%<#*'&:44#&#.*F%/*#H%(:)#.*:)*'3#*8+)'#H'*+,*#%&'3G>%<#*3%D%&.@*
b%).* /'&>8'>&#* %).* >/%4#* +,* C>:B.:)4/* %&#* &#$&#/#)'#.* C0* .:,,#&#)'* '#H'>&#/* Z.#)/:'0* +,*
C>:B.:)4/5* /'0B#/* +,* /'&>8'>&#/5* 3#:43'* +,* C>:B.:)4/5* 8+)/'&>8':+)* 0#%&5* %).* .%(%4#* /'%'#[* +,*
>/%4#@*d0*(%<:)4*>/#*+,*'3#*.%'%*'3%'*F:BB*C#*.#&:;#.*,&+(*'3#*8#)/>/*C%/#.*+)*'3#*%..&#//*
/0/'#(*%/*.#(+4&%$3:8*8+($+)#)'/5*C#/:.#*'3#*'+'%B*$+$>B%':+)*>).#&*#%&'3G>%<#*3%D%&.5*'3#*
:),+&(%':+)*%C+>'*'3#*$+$>B%':+)*F3+*3%;#*)+*$+//:C:B:'0*+,*/#B,X&#/8>#*%).*F3+*&#G>:&#*3#B$*
,&+(*/#8+).*$#&/+)/*F:BB*C#*>/#.5*%/*F#BB@*I8+)+(:8*/'&>8'>&#*8+($+)#)'*:/*+)#*+,*'3#*(+/'*
#,,#8'#.*8+($+)#)'/*,&+(*'3#*#%&'3G>%<#*C>'*F3+/#*#,,#8'/*%&#*/##)*:)*'3#*B+)4*&>)@*">&:)4*
%)* #%&'3G>%<#5* %B'3+>43*.:&#8'* $30/:8%B* B+//#/* '3%'* +88>&* />83* %/* .%(%4#/* :)* C>:B.:)4/* %).*
8%/>%B':#/*%&#*:)'#).#.*'+*C#*.#'#&(:)#.*:)*'3#*,:&/'*/'%4#5*#8+)+(:8*8+)'&%8':+)*%).*B:(:'%':+)*
.%'%*'3%'*F:BB*/3+F*'3#(/#B;#/*:)*'3#*B+)4*&>)*F:BB*C#*>/#.*:)*'3#*,+BB+F:)4*/'%4#/*K_L@**

6*(%V+&*.:/%/'#&*'3%'*F:BB*+88>&*8%)*(+/'B0*C#*%*;#&0*C:4*$&+CB#(*'3%'*3%/*'+*C#*3%).B#.*+)*%*
)%':+)%B*/8%B#* &%'3#&* '3%)*C0* B+8%B*(>):8:$%B:':#/@* Q'* :/* &#G>:&#.* '+*C&:)4*%*/0/'#(/*%$$&+%83*
%).* %)* :)'#&.:/8:$B:)%&0* ;:#F$+:)'* '+* '3#* $&+CB#(* '+* (:):(:D#* '3#* B+//#/* :)* '#&(/* +,*
#(#&4#)80* .:/%/'#&* (%)%4#(#)'* K]L@* Q)* $%&%BB#B* F:'3* .#;#B+$(#)'/* :)* >/#* +,* 8+($>'#&/5*
4#+4&%$3:8*:),+&(%':+)*/0/'#(/*Z-Qe[*3%;#*,+>).*F:.#*%$$B:8%':+)*%&#%/*%).*$B%0*%*<#0*&+B#*
:)*/+B>':+)/*+,*$&+CB#(/*'3%'*&#G>:&#*/$%':%B*.%'%*%)%B0/:/@*-Qe5*C0*%//+8:%':)4*.%'%*+C'%:)#.*
,&+(*;%&:+>/*/#8'+&/*F:'3*/$%':%B*.%'%5*#)%CB#*<)+FB#.4#*'+*C#*;:/>%B:D#.*%).*C0*$&+;:.:)4*'3#*
)#8#//%&0*:),+&(%':+)*%'*.#8:/:+)5*/>$$+&'*/'%4#/*3#B$*%.(:):/'&%'+&/*%).*.#8:/:+)*(%<#&/@*Q)*
%..:':+)5*-Qe5*'+*&#.>8#*'3#*.:/%/'#&*B+//#/5*$&+;:.#/*#,,#8':;#*/+B>':+)/*:)*'3#*$&#5*.>&:)4*%).*
%,'#&*.:/%/'#&*$3%/#/*:)*.:/%/'#&*(%)%4#(#)'*/+*,%&*(#)':+)#.@*

=3#* /'>.05* F3:83* :/* $B%))#.* '+* C#* 8%&&:#.* +>'* C0* >/:)4* -Qe5* 3%/* C##)* $B%))#.* :)* '3&##*
.:,,#&#)'*/8%B#/@*Y%8&+*/8%B#*:)8B>.#/*%BB*":)%&*C+&.#&5*(#.:>(*/8%B#*(%$/*%&#*/'>.:#/*%'*'3#*
)#:43C+&3++.*B#;#B5*%).*(:8&+*/8%B#*/'>.:#/*%&#*+)B0*+)*'3#*$%&8#B*C%/:/*ZS:4>&#*N[*KRL@*

Q)* '3#*8+)'#H'*+,*#%&'3G>%<#*3%D%&.*F3:83*8+)/':'>'#/* '3#* ,:&/'* /'#$5*.#,:):':+)*+,*4#+B+4:8%B*
%).*/#:/(:8*/'&>8'>&#*+,*&#/:.#)':%B*%&#%/*+,*":)%&*.:/'&:8'*F:'3*'3#*4#+'#83):8%B*$%&%(#'#&/*+,*
4&+>).* $&+$#&':#/* %).* %* /#:/(:8*(:8&+* D+):)4* C0* >/:)4*-#+4&%$3:8%B* Q),+&(%':+)* e0/'#(/*
%).*$&#$%&%':+)*+,*B%).*/#8>&:'0*#;%B>%':+)*(%$/*%&#*$B%))#.@*6,'#&*'3:/*/'#$5*F:'3:)*'3#*/8+$#*
+,* '3#* /'>.05* C0* .:4:'%B:D:)4* '3#* (>):8:$%B* &#8+&./* 3#B.* ,+&* #%83* C>:B.:)4* :)8B>.:)4* '3#*
#H$B+&%':+)*+,*B%).*F3#)*)#8#//%&05*'3#*/'&>8'>&%B*,#%'>&#/*/>83*%/*/'0B#*+,*/'&>8'>&#5*3#:43'*+,*
'3#*C>:B.:)4/5*0#%&*+,*8+)/'&>8':+)5*/'%'#*+,*.%(%4#*,+&*#;#&0*C>:B.:)4*F:BB*C#*:.#)':,:#.*%).*
#;#&0*C>:B.:)4*F:BB*C#*8B%//:,:#.*%88+&.:)4*'+*/#8>&:'0*B#;#B5*&#/$#8':;#B0@**

*

)

)

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

504



/@KE86)LJ*f:'0*8#)'#&*+,*":)%&*8:'0*%).*4#+'#83):8%B*$&+$#&':#/*+,*8:'0*8#)'#&*

*

=3#*/0/'#(*F:BB*'%<#*:'/*$B%8#*:)*&:/<*(%)%4#(#)'*%/*%*,>)8':+)*'3%'*F:BB*B#%.*.#8:/:+)*(%<#&/*
,+&*%88>&%'#B0*&#/>B'/*F:'3*:'/*/>$#&$+/:':+)5*%)%B0/:/5*%).*/0)'3#/:/*,#%'>&#/*F3#)*'3#*.%'%*%&#*
8+($B#'#B0*#)'#&#.*:)'+*'3#*/0/'#(@*e0/'#(5*C0*B:)<:)4*'3#*(%$/*F:'3*:),+&(%':+)*%C+>'*8+&#*
%''&:C>'#/5*.+8>(#)'/5*%).*;:/>%B*#B#(#)'/*F:BB*#/'%CB:/3*/$%':%B* &#B%':+)/3:$/*/+* '3%'*G>#&:#/*
8%)* C#*(%.#@*6B/+5*F:'3* '3#* 8+($B#':+)* +,* '3#* /0/'#(5* .#8:/:+)*(%<#&/*F:BB* C#* 3#B$#.* C0*
#/'%CB:/3:)4*.:,,#&#)'* /8#)%&:+/* ,+&*;%&:+>/*.:/%/'#&* /:'>%':+)/@*f&:':8%B*$+:)'/* %).*3%D%&.+>/*
%&#%/* 8%)*C#*G>#&:#.* %(+)4* :)'#&%8':;#* /0/'#(/* %).*.%'%* #H83%)4#* 8%)*C#*(%:)'%:)#.@*=3#*
/0/'#(*8%)*#%/:B0*(##'*'3#*/$%':%B*%)%B0/#/*'3%'*:)8B>.#*(%)0*B%0#&/*,+>).*F:'3:)*,+>&*(%:)*
8+($+)#)'/@*

Q)*'3#*)#H'*/'%4#5*'3#*C>:B.:)4/5*F3:83*.+*)+'*3%;#*%.#G>%'#*/#8>&:'0*%'*'3#*8>&&#)'*/:'>%':+)5*
3%;#* '+* 4#'* /'&#)4'3#)#.* F:'3* %* 8#&'%:)* &%)<* +,* $&:+&:'0@* Q)* '3:/* $&+V#8'5* '3#* $+//:C:B:'0* +,*
.%(%4#* +,* '3#* C>:B.:)4/*F:BB* C#* .#'#&(:)#.5* C0* '%<:)4* :)'+* %88+>)'* '3#* $&+$#&':#/* +,* #%83*
C>:B.:)4* '3%'* 3%;#* C##)* B+4:))#.* :)'+* '3#* /0/'#(* %).* /'&%'#4:8* $B%)):)4* %).* /'&#)4'3#):)4*
:($B#(#)'%':+)*F+&<*F:BB*C#4:)@*

6/*%*&#/>B'*+,*'3#*/'>.05*>&C%)*>/#*+,*B%).*%).*.#$#).:)4*+)*'3%'5*>&C%)*.%(%4#%C:B:'0*#,,#8'*
+,*8+($+)#)'/*&#B%'#.*'+*$+$>B%':+)*.:/'&:C>':+)*F:BB*#(#&4#@*6B/+5*F3%'*F:BB*C#*'3#*/'>.:#/*
&#4%&.:)4*$+$>B%':+)*.:/'&:C>':+)5* #G>:$(#)'*%).* ,>)8':+)*%BB* %&+>).* '3#*8:'0* &#B%'#.* '+* &:/<*
&#.>8':+)*F:BB*C#*.#'#&(:)#.@**

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

505



#65686;I6H)

K!L@*7%&%<>0>5*Y@5*"#(:&8:5*6@5*N^^R5*6,#'*gh)#':(:).#*f+4&%,:*d:B4:*=#<)+B+V:B#&:):)*W+Bi5*
"+4>*f+4&%,0%*"#&4:/:5*a+B@*]5*j+@*!N5*$$@*`cX!^^*

KNL@* "iD4i)5* !@5* gi8#(#)5* e@5* N^^\5* 7#)'/#B* 6B%)B%&.%* di'i)B#":<* "#$&#(* W:/<:*Y+.#B:k*
I/<:"#3:&*l&)##:5*=YYMd*6,#'*e#($+D0>(>5*N^!XN!!*

KOL@ lD<>B5* d@5* 7%&%(%)5* I@5* N^^\5* ' >0!"&' [3+#&+%' "\).' ])*=' ^_.+#)/)8' =YYMd* 6,#'*
e#($+D0>(>5*N\!XN`^ 

KRL@*g%Bm)#&5*l@5*N^^N5*"#$&#(#*"%0%)<B*7#)'B#&*$m:)*f+#&%,:*d:B4:*e:/'#(B#&:5@*n@*S%8@*I)4@*
6&83@*-%D:*9):;@5*8:B'*!c5*j+*O5*!\OX!`\5*N^^N*a+B*!c5*j+*O5*!X!`\5*N^^N*

K\L* I&4i)%05* M@5* !]]`5* T6,#'* gh)#':(:* j#.:&o* j%/B* MB(%B.&oU5* I&D:)8%)* a#* ":)%&*
"#)#0:(B#&:* Q"#).%* =i&<:0#J):)* "#$&#(* e+&>)B%&)%* phDi(* 6&%0"B%&5* =iC:'%<* "#$&#(*
e#($+D0>(>*d:B.:&:B#&*7:'%C5*Nc^XN_!*

*K`L* Q")5*-@5* N^^R*"#$&#(k*e>mB>*7:(*2:aMb76*q*d%"<#)'*r):;#&/:'#/:5* $<':/%.:* ;#* $.%&:**
d:B:(B#&*S%<iB'#/:5*/%0k!O5*cX!!*)

KcL* =30F://#)5* 7@5* N^^`5* f+($+)#)'/* +,* W:/<5* %* f+($%&%':;#* -B+//%&05* 9):'#.* j%':+)/*
9):;#&/:'05*e'>.:#/*+,*9):;#&/:'0k*W#/#%&83*f+>)8:B*I.>8%':+)*2>CB:8%':+)*e#&:#/*+,*9j9I!X
!\*j+kNsN^^`@)

K_L*6</%&%0B5*Y@5*=#8:(5*a@5* N^^R5* $D(:&* $B:*"#$&#(*e#)%&0+B%&))*f+#&%,:*d:B4:* e:/'#(:*
=%C%)B* 6)%B:D:*a#*68:B*6,#'*gh)#':(* e:/'#(:*6(%mB*7>BB%)(5* O@* fde*d:B:":(*-i)B#&:*
S%':3*r):;#&/:'#/:**

K]L*7>).%<5*e@5*=i&<+#B>5*E@5*N^^c5*$/'%)C>BJ.%*"#$&#(*W:/<:*6)%B:D:5*$'i.#&4:/:s6*Y:(%&B<5*
2B%)B%(%5*=%/%&(5*8:B'k`5*/%0kN5*OcXR`*
*
*

Poster Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

506


