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B."#"2& "-$.0$C$& :1#.1#01& 581& "2$34$0"3& 2,#4,."#"2& ":#$./"24"0$#?&
'2$34$0"3&":#$.0$C$30"&581&2$:$&:G3<301&5.1#.1:13&-B2&:<2812&0".9"."#$3&
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7<:<2& 01C1#.1#& B.,;E& G=1..52.1& 2G4<& A"6"& 2B%,.."#$30"& ]"#"0135=&
2$:$."#$30"& 21853.52.1& 0135=1& 95#5./1/185& 91#1245C535& "-$2-"&
9G841#/124105#?&

&

&& &



10 
 

!
!
!
!
!

.F(&%M,)!$&*&+#%.0!F&N.))#*.%+#!"#$#%!&$'%(')&*!
%#+#%.L)#!-#L+&%&!<#)#%!MOP,)-&!.F(&(.F(.$)#*.!

!
!

!"#$%&!'()'*+&E&*1#0"#&![ihR&&
!

/0#(!

!,& -".$%/"0"E& RIIgKRI+J& :$.."#$& "#"8$30"& h84"37,.T0"25& i"30"#/"&
2":$4."#$3"&95#/5%&7BC,./"&B.":."#$&"#"%4$#$./$%4$#?&@".$%/"0"E&i"30"#/"&
8B#,/.,.,2& 7G.9185& B."3& 61& :"=& ":."#$30"& 8$2-"& 0135=1& 95#5.13&
h84"37,.T,3& ]"#"0135=& 2$:$8$30"& 7,.,3"3& 7"4$0"& !532$.$-T4"3& 0BC,0"&
'C6"&7G.91.1#5301&/1:0"3"&91.13&7BC,./"&B.":."#$& 53>1.13/5%45#?&*B3&
:105& :$.& 5-5301& 4B;."/& JS+& 7BC,./"& B.":$& 91#-12.1%/5%E& 7,& 7BC,./"&
B.":."#$30"&RRg&25%5&-1213&"2$34$."#&3145>185301&:"%"/$3$&:545#/5%45#?&*B3&
:105& :$.& 5-5301& /1:0"3"& 91.13& 7BC,./"& B.":."#$3$3& mLgT85& -1213&
"2$34$."#&3145>18530105#?&&

&123425!$67896765D&h84"37,.E&@1213&"2$34$E&*,0"&7BC,./"&B.":."#$&

&

:;!<858=!

'6#,;"T0"& @"4".>"E& '#3"6,42G:E& [:<;E& *"#$:1#n& '8:"T0"& !1:2B=& 61&
^5.1T013&B.,%"3&]"#"0135=&8"A5.&%1#505353&h84"37,.&5.5&8$3$#."#$30"25&7<:<2&
7G.</<& 61& 9<31:01E& `"#/"#"& \135=5T31& 2$:$8$& 7,.,3"3& *5.56#5& h.-185&

                                                
1 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi 
!n"aatı ve Gemi Makinaları Mühendisli#i Bölümü , e-posta: barlas@itu.edu.tr 
2 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi ve 
Deniz Teknolojisi Mühendisli#i Bölümü , e-posta:sbeji@itu.edu.tr 

1 
 

!
!
!
!
!

"#$#%!&$'%(')&*+&%!$,*(,)-&!(#$%.$)#*.!
!
!

!"#$%&!'()'*+&&
!

/0#(!

!,& -".$%/"0"& -1213& "2$34$0"3& 2,#4,./"& 412352.1#5& 61& 75.53/185&
91#1213.1#& 61& -1213& "2$34$:"& 2";$./$%& 75#& :<=<><3<3& :";/"8$& 61&
:";/"/"8$& 91#1213.1#& "3."4$./$%4$#?& @1213& "2$34$:"& 2";$./$%& 75#531&
:"#0$/&14/1&5A45:">$&0BC0,C,30"&B&25%5:1&:"#0$/&14/12&5-53&:";$./"8$&
91#1213.1#013&7"A8105./5%45#?&

&123425!$67896765D&@1213&"2$34$E&@1213&"2$34$0"3&2,#4,./"?&

&

:;!<858=!

@1213& "2$34$."#E& 8"A5.& %1#50531& 052& 0BC#,.4,0"& 8$C& 8,0"3& 01#53& 8,:"&
A"#1214& 1013& B.0,2-"& 2,6614.5& "2$34$."#0$#?& F".2& "#"8$30"25& :":9$3&
8G:.1345.1#53& "28531E& 7,& "2$34$."#& 538"3."#$& 0571& -12/1=.1#E& "2$34$:"&
2";$."3."#$& :"4":& %125.01& 2$:$0"3& ,="2."%4$#$;& "-$C"& 0BC#,& 4"%$#."#?&
!BC,./"&B.":."#$E&358;1413&9<613.5&8$C&8,."#0"3&"-$C"&0BC#,&-125.05C535&
H"#2& 1013& 538"3."#$3E& 2B#2,& 61& ;"352.1& -$#;$3"#"2& 2$:$:"& 0G3/1:1&
-"7"."/"."#$& 61& 8B3,-4"& :B#9,3& 0<%1#12& 21305.1#535& 8,& <=1#5301&
4,4"/"/"."#$& 8B3,>,30"& 91#-12.1%/124105#?& @1213& "2$34$."#$3& A$=$&
9131..52.1& I?JKI?L& /M8& "#"8$30"& 01C5%/124105#& N!"8>BE& +OPJQ?& !,3,3&
:"3$& 8$#"& A$=$& R?S& /M8T:1& 6"#"3& "2$34$."#& 0"& G.-<./<%4<#& N!BU13& 61&

                                                
1 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi 
!n"aatı ve Gemi Makinaları Mühendisli#i Bölümü , e-posta: barlas@itu.edu.tr 
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i"30"#/"& 8B#,/.,.,2& 8"A"8$30"0$#?& h84"37,.& h.& i"30"#/"& ]B/,4"3.$C$&
8B#,/.,.,2&7G.9185301&7,.,3"3&;."Z&61&8"A5..1#01&8B3&RIIgKRI+J&:$.."#$&
"#"8$30"& 4B;."/& JS+& 7BC,./"& B.":$& /1:0"3"& 91./5%E& 7,& 7BC,./"&
B.":."#$30"& RRg& 25%5& :"%"/$3$& :545#/5%45#?& !,& 8":$E& :".3$=>"& i"30"#/"&
8B#,/.,.,2& 7G.9185& 5-5301& A1#& :$.& B#4"."/"& WI& G.</.<& 7BC,./"& 61&
-1213& "2$34$& 3145>185301& B#4"."/"& JJ& G.</.<& 7BC,./"& B.0,C,&
9G841#/124105#?&

h84"37,.T0"&G=1..52.1&:"=&0G31/5301&A"H4"&8B3."#$&6"4"30"%."#$3&:BC,3&
B."#"2&2,.."30$C$& 8"A5.& "."3."#$E&0BC".&;."Z."#E& #1A"75.541&105./5%&;."Z."#E&
7,& "/">"& :G31.52& <>#14& 2"#%$.$C$& A5=/14& 61#13& 5%.14/1.1#01& ".$3"3&
1/35:14& 41075#.1#531& #"C/13& 7BC,./"& B.":."#$& /1:0"3"& 91./124105#&
N!"#."8& 61& 05C?E& RI+RQ?& !BC,./"& B.":."#$& 0"5/"& 0135=53& 0".9".$& B.0,C,&
="/"3."#0"& B./"24"0$#?& b131..52.1& B2:"3,8& 2$:$."#$30"25& 8"A5.&
7G.91.1#5301E&71.5#.5&05;&:";$8$&61&0".9"&2B%,.."#$30"&B.,%"3&41A.521.5&75#&
"2$34$&4<#<&/16>,44,#?& h395.5=>101&!"#$!&"2$34$8$&B."#"2&75.5313&7,&9<-.<&
"2$34$."#$3&:G3<&2$:$0"3&"-$C"&0BC#,0,#?&]"#"0135=&2$:$."#$30"&0"A"&8$2&
B.,%"3&7,&"2$34$."#E&]"#"0135=T1&2$:$8$&7,.,3"3&05C1#&4</&5..1#01&B.0,C,&
9575&h84"37,.T0"&0"&A1#&:$.&B3."#>"&6"4"30"%$3&G.</<3<3&"3"&81717505#&
N!1Z5& 61& !"#."8E& RIIgQ?& !,& -".$%/"0"E& @"4".>"E& '#3"6,42G:E& [:<;E&
*"#$:1#E& !1:2B=& 61& ^5.1& 5.-1.1#5353& 2$:$."#$30"& :$.."#0$#& 8<#191.13&
7BC,./"&B.":."#$3"&31013&B."3&"2$34$."#& i"30"#/"&b131.&]B/,4"3.$C$&
61#5&4"7"3$&7"=&".$3"#"2&584"45845281.&B."#"2&53>1.13/5%45#?&

&

>;!"6?61!&?@14@725@1!<Q5R7ARJR!MQ7S6765!!

Y"=& ":."#$30"E& h84"37,.& A".2$3"& A54";& 1013& 75#& /12"3& A".531& 91.13E&
7"4$0"& !532$.$-T4"3& N@"4".>"Q& 7"%.":$;E& ]"#"7,#,3& N'#3"6,42G:QE& 'C"-.$&
N[:<;QE& ]5.:B8& N*"#$:1#QE& (56"& N!1:2B=QE& 61&0BC,0"&'C6"T0"& N^5.1Q& 75413&
h84"37,.T,3& ]"#"0135=& 2$:$."#$E& A"H4"& 8B3."#$& -B2& 8":$0"& 538"3$3&
31#101:81& A<>,/,3"& /"#,=& 2"./"24"0$#& N72=?& ^125.& +Q?& !<4<3& 8"A5.&
%1#505353& 8<#12.5& 2B34#B.& 105./185& 5/2"38$=& B.0,C,30"3E& 41A.521.1#013&
A"71#85=& 61& :<=/1& 0131:5/5& -B2& "=& 61:"& A5-& B./":"3& 538"3."#$3&
7BC,./"8$&7G:.1>1&2"-$3$./"=&B./"24"0$#?& h84"37,.&8B3&:$.."#0"&8<#12.5&

2 
 

V3/"3E& +OLOQ?& !G:.1& 75#& "2$34$& A$=$3$3E& +II& /& 81#7184& 845.& :<=/1&
B.5/;5:"4&%"/;5:B3,3&A$=$30"3&0"A"&H"=."&B.0,C,&8G:.135#81E&"2$34$3$3&
%500145& A"22$30"& 75#& H525#& B.,%"75.5#?& @1213& "2$34$."#$3& B#4"."/"& A$=$&
8""441& W& 2/T:5& N+?JO&/M8Q& 7,./"24"0$#& 25& 7,& A$=E& 0131:5/.5& :<=<><.1#&
5-53& 75.1& 75#& 8B#,3& 41%25.& 14/124105#?& @1213& "2$34$:"& :"2"."3"3& 75#&
:<=<><E& 1C1#& 7,& "2$34$0"3& 2,#4,./"& 41235C535& 75./5:B#8"E& ;"35C1&
2";$."#"2& 2$:$:"& 0G3/12& 5-53& 7B%"& -"7"& A"#>"/"24"& 61& 35A":145301&
7BC,./"&B.":$&91#-12.1%175./124105#?&!G.9181.& H"#2.$.$2."#&9G841#/12.1&
75#.5241E&-1213&"2$34$."#&2$:$0"3&"-$C"&0BC#,&JII&/&7B:,30"&61&L&/&K&JI&
/&135301&B."75./124105#&N*AB#4&61&FB9"3E&+OOSQ?&X.,%,/,3,3&:";$8$3"&
7"C.$& B."#"2E& 7"=$."#$& 75#& 525& 8""4& 8<#/1241E& 05C1#.1#5& 581& 016"/.$&
B."75./124105#?& @1213& "2$34$."#& 9131..52.1& #<=9"#.$& 61& H$#4$3".$& A"6"."#&
8B3#"8$&0"A"&2,6614.5&B."#"2&21305.1#535&9G841#/124105#?&

&

>;!"6?61!&?@14@A21!$B54B792!(6?18?7658!

@1213&"2$34$0"3&2,#4,./"&412352.1#5&%,3."#0$#D&

• !5#53>5&2,#".&:<=/1:5& 5:5&GC#13/12&61&75./1245#E&1C1#& 5:5&01#1>101&
:<=/1&75./5:B#8"2&0".9".$&A"6"."#0"&21853.52.1&0135=1&95#/1/1.5:5=E&

• Y".3$=&7"%$/$="&:<=/1/1.5:5=E&:<=1#213&:"3$/$=0"&75#585353&B./"8$&
91#125#E&

• F1#&="/"3&4145241&B./".$:$=E&
• @1213& "2$34$:"& :"2"."3$#8"2E& 8"253& B./".$E& 131#Z5/5=5&

A"#>"/"/".$:$=E&
• '2$34$& 85=5& 0571& -12/1=E& 1C1#& 8,& <=1#5301& 2"."75.05C535=& 4"245#01&

N:<=/1& 75./1353& 41/1.& %"#4$QE& "2$34$& 85=5& 8"A5.013& "-$C"& 0BC#,&
8<#<2.1:1>1245#E&

• @1213& "2$34$& 2"3".$3$3& 5-1#5853013& 8"A5.1& 0BC#,& :<=/1:1& -".$%"#"2&
2130535=5&:B#/":$3E&"2$34$:$&:131/1=8535=E&
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9G-& "."3& 61& "./":"& 016"/& 1013& WJSJ& 2/R& :<=& G.-</<31& 8"A5;& 75#&
%1A5#05#?& j<#25:1& h84"458452& ],#,/,o3,3& Njph]Q& A"=$#."/$%& B.0,C,& RI+J&
:$.$& '0#181& \":".$& k<H,8& ]":$4& *5841/5& 8B3,-."#$3"& 9G#1& h84"37,.o,3&
4B;."/& 3<H,8,& +S& +LI& SLg& 25%505#?& RIIg& :$.$30"3& 5457"#13& h84"37,.T,3&
3<H,8,&m+R?L&N+&WPL&LJ+&25%5Q&"#4/$%4$#?& h84"37,.&9G-&"."3&75#&%1A5#05#E&
RIIgKRI+J& :$.."#$& "#"8$30"& j<#25:1T353& 3<H,8,& mP?L& "#4/$%4$#?& bG-&
9131..52.1&'3"0B.,T3,3&0135=1&2$:$8$&B./":"3&2185/.1#53013&B./"24"0$#&
Njph]E& RI+SQ?& h84"37,.o0"& :"%":"3."#$3& m& LS?go85& NO& +LR& O+OQ& '6#,;"&
Y"2"8$n&m&JW?Jo<&01&NS&OOg&WSPQ&'3"0B.,&Y"2"8$o30"&52"/14&14/124105#?&&

&

&

C6?87!:D&h84"37,.T,3&]"#"0135=&2$:$8$&5.-1.1#5?&

&

E;!MGJB792!.T4248T48?7658&

j"7.B& +T01& RIIgKRI+J& :$.."#$& "#"8$30"& i"30"#/"& 2B34#B.& 7G.918530125&
G.</.1& 8B3,-."3"3& 7BC,./"& B.":."#$& 61#5./5%45#?& !BC,./"& B.":."#$&
53>1.1305C5301& 8B3& ".4$& :$.0"& B#4"."/"& 4B;."/& JIR& 7BC,./"& B.":$&
91#-12.1%/5%E& 7,& 7BC,./"& B.":."#$30"& RPO& 25%5& :"%"/$3$& :545#/5%45#?&
!BC,./"& B.":."#$3$3& mLPT5353& NmWJKmPRQ& 310135& -1213& "2$34$."#0$#?&
jB;."/&+OW& 25%5& -1213& "2$34$."#& 3145>185301& A":"4$3$& 2":714/5%45#?& !,&
0"& 9G841#/124105#& 25E& h84"37,.& h.& i"30"#/"& ]B/,4"3.$C$& 8B#,/.,.,2&
7G.9185301&7,.,3"3&;."Z&61&8"A5..1#01&8B3&:105&:$.& 5-5301&B#4"."/"&A1#&
:$.& JJ& 6"4"30"%$/$=$3& G.</<3013& -1213& "2$34$."#& 8B#,/.,0,#?& @1213&

Çatalca 

Arnavutköy 

Eyüp 
Sarıyer 

Beykoz $ile 

3 
 

&

C6?87!:D&@1213&"2$34$&7G.91853013&2"-$%&9<=1#9"A$?&

&

&

C6?87!>D&@1213&"2$34$&7G.91853013&2"-$%&9<=1#9"A$?&

çeken akıntı 

kaçı! yönü kaçı! yönü 

kaçı! yönü kaçı! yönü 
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"2$34$."#& ]"#"0135=T53& 713=1#5& 0135=& 61& 7"45/14#5& 2B%,.."#$3"& 8"A5;&
7G.91.1#5353& 2"-$3$./"=& 75#& 91#-1C505#?& [.5/5=0125& #"2"/."#$&
:,#0,/,=,3& ]"#"0135=T1& 8"A5.5& 7,.,3"3& 7G.91.1#531& :"38$4$;& 7"854& 75#&
;#BZ1285:B3& :";"#8"2E& A1#& :$.& +IIKRII& 6"4"30"%$/$=& -1213& "2$34$."#&
310135:.1& A":"4$3$& 2":714/124105#?& '!\T01& 7,& B#"3& -1%54.5& 75.5/81.&
-".$%/"."#0"& A1#& :$.& JW& 5.1& +WI& G.</.<& 7BC,./"& B.":$& B."#"2&
61#5./124105#& Nb138535& 61&'8A.1:E&RI+In& ),8A531E&+OO+Q?&'6,84#".:"T0"&
7,&B#"3&A1#&8131&B#4"."/"&PR&25%505#&N*A1#21#"&61&05C?E&RI+IQ?&&

&

(2U7G!:D&Y$.&7"=$30"&G.</.1&8B3,-."3"3&7BC,./"&B.":."#$?&

Y$.&
@1213&"2$34$&310135:.1&

7BC,./"&
jB;."/&7BC,./"& m&

RIIg& JL& W+& gI?L&

RIIP& Rg& JS& gO?S&

RIIO& SS& WS& P+?W&

RI+I& JI& Sg& LJ?P&

RI++& Rg& W+& WR?O&

RI+R& J+& WJ& WP?W&

RI+J& JR& W+& LR?g&

jB;?& RRg& JS+& X#4?&mLg&

! !

4 
 

• '2$34$3$3& 85=5& "-$C"& 75#& 8<#1& 9G4<#/18531& 5=53& 61#53?& '2$34$&
=":$H."0$C$30"& :"3."#"& 0BC#,& :<=1#12& "2$34$0"3& 2,#4,.,3?& *B3#"&
-1213&"2$34$&2"3".$3$3&B./"0$C$&75#&7G.91013&8"A5.1&0BC#,&:<=<3E&

• F1#& ="/"3& 8,& <=1#5301& 2"./":"& -".$%$3& 61& 1.535=5& 2".0$#"#"2&
>"32,#4"#"30"3& 61:"& -16#10125.1#013& 85=1& >"32,#4"#"3& 85/545&
H$#."4/"."#$&5-53&:"#0$/&5841:53E&

• '2$34$:"&2"#%$&8"6"%/"/".$:$=E&2$:$:"&;"#".1.&75#&9<=1#9"A&5=.1:1#12E&
"2$34$0"3&2,#4,./":"&-".$%/".$:$=E&

• [C1#& :<=1/1:1>12& 2"0"#& :B#9,38"2E& 8"253& 75-5/01& 8,& <84<301&
2"."#"2& "2$34$:"& 21305/5=5& 7$#"2/".$:$=?& '2$34$0"3& -$24$24"3& 8B3#"E&
2$:$:"&0BC#,&:<=175.5#5=E&

• [C1#& "2$34$0"3& -$24$24"3& 8B3#"E& 2$:$:"& :<=175.1>12& 2"0"#& 131#Z5/5=&
:B28"E&2$:$0"3&:"#0$/&5841/1.5:5=E&

• @1213& "2$34$:"& :"2"."3"3& 75#585353& :";">"C$& 13& :"3.$%& A"#1214&
"2$34$:"& 41#8& :G301E& "2$34$& 2"3".$& 5-1#585301& 8"A5.1& 0BC#,& :<=/1:1&
-".$%/"24$#?& !,& %125.01E& 9<-.<& "2$34$3$3& 142585& 5.1& 25%5& A1/& -B2&
=B#."3">"2& 61& A1/& 01& 2,#4,."/"0$C$& 5-53& ;"35C1& 2";$.">"24$#?&
*B3,-4"&0"&:B#9,3.,2&61&;"352&>"3&2":7$3"&:B.&"-"75.1>1245#E&

\BC#,& 0"6#"3$%."#& :"& A1/13& "2$34$3$3& 8"C$& 61:"& 8B.,3"& 0BC#,& 75#& :B.&
5=.1/12& :"& 0"& "2$34$& -B2& 9<-.<& 581& 2130535& 75#& 8<#1& "2$34$:"& 7$#"2$;&
"2$34$3$3& =":$H."0$C$& :1#01& 8"C"& 61:"& 8B."& :<=1#12& "2$34$& 7G.91853013&
,="2."%/"24$#?&]"-$%&:B.."#$3$&9G841#13&%1/"452&#185/.1#&^12.5&+&61&^125.&
RT01&61#5./124105#?&&

@1213& "2$34$:"& 2";$./$%& 75#531& :"#0$/& 14/1& 5A45:">$& 0BC0,C,30"& B&
25%5:1&:"#0$/&14/12&5-53&N!1Z5&61&!"#."8E&RI+JQD&

_ `</2<381&75#&>"32,#4"#"30"3&:"#0$/&5841/1.5E&
_ [C1#&-16#101&>"32,#4"#"3&:B28"E&"2$34$:"&2";$./$%&B."3&25%5:1E&B3,3&

8,& <=1#5301& 2"./"8$3"& :"#0$/&101>12E& >"3& :1.1C5E& >"3& 85/505E& ;."Z&
4B;,E&67?&9575&:<=175.13&>585/.1#&H$#."4/".$:$=E&

_ X3,3& "2$34$0"3& 2,#4,./"8$3"& :"#0$/& 5-53E& :";/"8$& 91#1213.1#5&
7"C$#"#"2&"3."4/".$:$=E&
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!

(2U7G! >D& Y$.& 7"=$30"& -1213& "2$34$."#& 3145>185301& 4B;."/& -1213& "2$34$&
7BC,./"&B.":."#$3$3&'6#,;"K'8:"&0"C$.$/$?&

Y$.& '6#,;"&:"2"8$& '8:"&:"2"8$& jB;."/&

RIIg& R+& +W& JL&

RIIP& ++& +g& RP&

RIIO& R+& RJ& SS&

RI+I& +W& +W& JI&

RI++& +L& +g& JJ&

RI+R& ++& Jg& SP&

RI+J& +P& R+& JO&

jB;."/& ++J& +SW& RWP&

&

j"7.B& RT01& -1213& "2$34$."#& 310135:.1& 91#-12.1%13& 4B;."/& NG.</& 61&
:"#"."3/".$Q& 7BC,./"& B.":."#$3$3E& h84"37,.T,3& '6#,;"& 61& '8:"&
7G.91.1#530125& 0"C$.$/$& :$.."#& 7"=$30"& 61#5./5%45#?& *B3& :105& :$.$3&
4B;."/$30"& h84"37,.T,3&'8:"& 7G.9185E& '6#,;"& 7G.918531& 9G#1& H"=."0"3&
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41A.521&B."3&-1213&"2$34$."#$3&6"#.$C$E&

• !,& 7G.91.1#01& 0135=1& 95#13& A".2$/$=$3& 9131..52.1& 5:5& :<=/1&
75./1/185E& :<=/1& 75.5:B#,/& 8"3/"8$& 61:"& A5-& :<=/1&
75./1/185E&

• f"32,#4"#"3&B./":"3&7G.91.1#01&0135=1&95#5.5:B#&B./"8$E&
• f"32,#4"#"3& B."3& 7G.91.1#01E& >"32,#4"#"3."#$3& 8<#12.5&

9G=.1:1/1:1>1C5& 8":$0"& 538"3$3& ,=,3& 75#& 2$:$& A"44$3$3& -1%54.5&
:1#.1#53013&0135=1&95#5:B#&B./"."#$E&&

• h38"3."#$3& -BC,3,3& 41A.521.1#5& 9G#/1=013& 91./185& 61& 0".9".$&
A"6"."#0"& 0135=1& 95#/1:53& ,:"#$."#$& :";$.8"& 0"A5& 0522"41&
"./"/"."#$?&&

&

@1213&"2$34$."#&3145>185301&7BC,./"&B.":."#$3$3&/</2<3&B."75.1>12&13&
".4& 0<=1:1& 5305#5.175./185& 5-53& 2B3,& A"22$30"& 9131.& 75.95.1305#/1353&
:"3$& 8$#"E& B."8$& 75#& 41A.521& 0,#,/,30"& 3"8$.& 0"6#"3$./"8$& 91#1245C5&
75.95.1#5& A".2"& ,."%4$#$./".$0$#?& b131.& 75.95.1305#/1E& 2B3,0"3& A"71#85=&
538"3."#$3&41A.521.1#53&A"395&2B%,.."#0"&61&31#1.1#01&B.,%4,C,&A"22$30"&
75#& H525#& 8"A575& B./"."#$3"& A5=/14& 101>1245#?& c=1..52.1& -B>,2."#$3& 61&
913-.1#53& :135& 75.95.1#1& 0"A"& "-$2& B./"8$& 310135& 5.1& 7,& 75.95.1305#/1&

12 
 

9G-& "."3& 61& "./":"& 016"/& 1013& WJSJ& 2/R& :<=& G.-</<31& 8"A5;& 75#&
%1A5#05#?& j<#25:1& h84"458452& ],#,/,o3,3& Njph]Q& A"=$#."/$%& B.0,C,& RI+J&
:$.$& '0#181& \":".$& k<H,8& ]":$4& *5841/5& 8B3,-."#$3"& 9G#1& h84"37,.o,3&
4B;."/& 3<H,8,& +S& +LI& SLg& 25%505#?& RIIg& :$.$30"3& 5457"#13& h84"37,.T,3&
3<H,8,&m+R?L&N+&WPL&LJ+&25%5Q&"#4/$%4$#?& h84"37,.&9G-&"."3&75#&%1A5#05#E&
RIIgKRI+J& :$.."#$& "#"8$30"& j<#25:1T353& 3<H,8,& mP?L& "#4/$%4$#?& bG-&
9131..52.1&'3"0B.,T3,3&0135=1&2$:$8$&B./":"3&2185/.1#53013&B./"24"0$#&
Njph]E& RI+SQ?& h84"37,.o0"& :"%":"3."#$3& m& LS?go85& NO& +LR& O+OQ& '6#,;"&
Y"2"8$n&m&JW?Jo<&01&NS&OOg&WSPQ&'3"0B.,&Y"2"8$o30"&52"/14&14/124105#?&&

&

&

C6?87!:D&h84"37,.T,3&]"#"0135=&2$:$8$&5.-1.1#5?&

&

E;!MGJB792!.T4248T48?7658&

j"7.B& +T01& RIIgKRI+J& :$.."#$& "#"8$30"& i"30"#/"& 2B34#B.& 7G.918530125&
G.</.1& 8B3,-."3"3& 7BC,./"& B.":."#$& 61#5./5%45#?& !BC,./"& B.":."#$&
53>1.1305C5301& 8B3& ".4$& :$.0"& B#4"."/"& 4B;."/& JIR& 7BC,./"& B.":$&
91#-12.1%/5%E& 7,& 7BC,./"& B.":."#$30"& RPO& 25%5& :"%"/$3$& :545#/5%45#?&
!BC,./"& B.":."#$3$3& mLPT5353& NmWJKmPRQ& 310135& -1213& "2$34$."#0$#?&
jB;."/&+OW& 25%5& -1213& "2$34$."#& 3145>185301& A":"4$3$& 2":714/5%45#?& !,&
0"& 9G841#/124105#& 25E& h84"37,.& h.& i"30"#/"& ]B/,4"3.$C$& 8B#,/.,.,2&
7G.9185301&7,.,3"3&;."Z&61&8"A5..1#01&8B3&:105&:$.& 5-5301&B#4"."/"&A1#&
:$.& JJ& 6"4"30"%$/$=$3& G.</<3013& -1213& "2$34$."#& 8B#,/.,0,#?& @1213&

Çatalca 

Arnavutköy 

Eyüp 
Sarıyer 

Beykoz $ile 

3 
 

&

C6?87!:D&@1213&"2$34$&7G.91853013&2"-$%&9<=1#9"A$?&

&

&

C6?87!>D&@1213&"2$34$&7G.91853013&2"-$%&9<=1#9"A$?&

çeken akıntı 

kaçı! yönü kaçı! yönü 

kaçı! yönü kaçı! yönü 
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A5=/145353& 91.1>1C1& :G31.52& B.0,C,& 8G:.13175.5#?& c41& :"30"3E& 41A.521&
0,#,/,30"&:";$./"8$&91#1213&0BC#,&A"#1214.1#53&:";$./"8$E&2,#4"#/"&
-".$%/"."#$& :<#<413& >"32,#4"#"3."#$3& 5%.1#535& -B2& 2B.":."%4$#">"C$& 9575&
41A.521.5& 0,#,/."#$3& G.</.1& 8B3,-."3/"& #582535& 01& "=".4">"24$#?&
!BC,./"."#$3& 75#53>5& G31/.5& 817175& 91.13& 6"4"30"%."#$3& 5:5& :<=/1&
75./1/185& 61& 41A.521.1#53& H"#2$30"& B./"/"8$0$#?& j1A.521.1#53& H"#2$30"&
B./"/"8$E& "8.$30"& 41A.521.1#5& ,/,#8"/"/"8$& 61& s7"3"& 75#& %1:& B./"=E&
B.,#8"& 0"& 7,& 7135& 5.95.1305#5#t& %12.5301& 0<%<3/185& B."#"2&
:B#,/."3/".$0$#?& \,#,/& 7G:.1& B.,3>"E& 1C545/& 61:"& 75.95.1305#/1&
H"".5:14.1#5353& 7"%"#$:"& ,."%/"8$3$3& 31& 2"0"#& =B#& B.0,C,& 0"&
"3."%$."75.5#?& '3>"2& 7,& 2B3,0"& </54& 61#13& 3B24"E& :";$.">"2&
75.95.1305#/1& 61& ,:"#$."#$3& :145%253.1#& 5-53& B./"8"& 0"& -B>,2."#& 61&
913-.1#& 5-53& :"#"#.$& B.">"C$0$#?& !#B%<#& 61& ;"3B."#& 9575& 75.95.1305#5>5& 61&
,:"#$>$& -".$%/"."#$3& 1425.1#5353& 9G#<.1>1C5& ,/,."75.5#?& (582&
01C1#.1305#/185& 8B3,>,30"& -$2"3& 0,#,/"& 9G#1& ".$3/"8$& 91#1213&
G3.1/.1#& 0<3:"3$3& H"#2.$& 7G.91.1#5301& 01& B.8"& 713=1#.52.1#& "#=&
14/124105#?&b131..52.1&:<2812&#582&B.0,C,&0,#,/."#0"&0135=1&95#5./185E&
#582& "="."3"& 2"0"#& 91-5>5& B."#"2& :"8"2."3/".$0$#?& @1213& "2$34$."#$3&
016"/.$& 9G#<.0<C<& '!\E& '6,84#".:"& 61& Y135& u1."30"T0"& 538"3."#&
0135=01& 0".9"& B.0,C,& ="/"3."#0"& #582.5& 7G.91.1#01& 8"A5.1& 954/1241&
"3>"2& 0135=1& 95#/1/124105#?& (582& 4"3$/$& 581E& A1#& 7G.91& 61& 2$:$& %1#505&
5-53E& 7G.9101& 0"A"& G3>1& 91#-12.1%/5%& 7BC,./"& 6"2"."#$E& #<=9"#& 61&
0".9"& 2B%,.."#$& 9G=& G3<31& ".$3"#"2& 71.5#.13/1.505#?& (582.5& B."#"2&
71.5#.1313&;."Z&61&8"A5.&7G.91.1#531&52"=&.16A"."#$&:1#.1%45#5./1.505#?&*,0"&
7BC,./"&B.":."#$3"&2"#%$&".$3">"2&41075#.1#&61&-1213&"2$34$."#&A"22$30"&
6"4"30"%."#$& 75.95.1305#/12& <=1#1& G=1..52.1& :"=& 0G31/5& 61& A"H4"&
8B3."#$30"& 1.& 7#B%<#.1#5& 0"C$4$./"8$& -1213& "2$34$."#& 3145>185301&
B."75.1>12&G.</.1#53&G3<31&91-175.1>1245#?&&

&

$2K12?725!

!"#."8& !E& !1Z5& *E& j"%-$& c[E& V%$2& `E& @1213& "2$34$."#& 61& h84"37,.T0"&
7BC,./"& B.":."#$3$3& 53>1.13/185E&%&'#( )*+,,-.( /&0*#0( 12*3"&4#( 5675E&
h84"37,.E&RI+RD&ROOKJIP?&

13 
 

"2$34$."#& ]"#"0135=T53& 713=1#5& 0135=& 61& 7"45/14#5& 2B%,.."#$3"& 8"A5;&
7G.91.1#5353& 2"-$3$./"=& 75#& 91#-1C505#?& [.5/5=0125& #"2"/."#$&
:,#0,/,=,3& ]"#"0135=T1& 8"A5.5& 7,.,3"3& 7G.91.1#531& :"38$4$;& 7"854& 75#&
;#BZ1285:B3& :";"#8"2E& A1#& :$.& +IIKRII& 6"4"30"%$/$=& -1213& "2$34$."#&
310135:.1& A":"4$3$& 2":714/124105#?& '!\T01& 7,& B#"3& -1%54.5& 75.5/81.&
-".$%/"."#0"& A1#& :$.& JW& 5.1& +WI& G.</.<& 7BC,./"& B.":$& B."#"2&
61#5./124105#& Nb138535& 61&'8A.1:E&RI+In& ),8A531E&+OO+Q?&'6,84#".:"T0"&
7,&B#"3&A1#&8131&B#4"."/"&PR&25%505#&N*A1#21#"&61&05C?E&RI+IQ?&&

&

(2U7G!:D&Y$.&7"=$30"&G.</.1&8B3,-."3"3&7BC,./"&B.":."#$?&

Y$.&
@1213&"2$34$&310135:.1&

7BC,./"&
jB;."/&7BC,./"& m&

RIIg& JL& W+& gI?L&

RIIP& Rg& JS& gO?S&

RIIO& SS& WS& P+?W&

RI+I& JI& Sg& LJ?P&

RI++& Rg& W+& WR?O&

RI+R& J+& WJ& WP?W&

RI+J& JR& W+& LR?g&

jB;?& RRg& JS+& X#4?&mLg&

! !

4 
 

• '2$34$3$3& 85=5& "-$C"& 75#& 8<#1& 9G4<#/18531& 5=53& 61#53?& '2$34$&
=":$H."0$C$30"& :"3."#"& 0BC#,& :<=1#12& "2$34$0"3& 2,#4,.,3?& *B3#"&
-1213&"2$34$&2"3".$3$3&B./"0$C$&75#&7G.91013&8"A5.1&0BC#,&:<=<3E&

• F1#& ="/"3& 8,& <=1#5301& 2"./":"& -".$%$3& 61& 1.535=5& 2".0$#"#"2&
>"32,#4"#"30"3& 61:"& -16#10125.1#013& 85=1& >"32,#4"#"3& 85/545&
H$#."4/"."#$&5-53&:"#0$/&5841:53E&

• '2$34$:"&2"#%$&8"6"%/"/".$:$=E&2$:$:"&;"#".1.&75#&9<=1#9"A&5=.1:1#12E&
"2$34$0"3&2,#4,./":"&-".$%/".$:$=E&

• [C1#& :<=1/1:1>12& 2"0"#& :B#9,38"2E& 8"253& 75-5/01& 8,& <84<301&
2"."#"2& "2$34$:"& 21305/5=5& 7$#"2/".$:$=?& '2$34$0"3& -$24$24"3& 8B3#"E&
2$:$:"&0BC#,&:<=175.5#5=E&

• [C1#& "2$34$0"3& -$24$24"3& 8B3#"E& 2$:$:"& :<=175.1>12& 2"0"#& 131#Z5/5=&
:B28"E&2$:$0"3&:"#0$/&5841/1.5:5=E&

• @1213& "2$34$:"& :"2"."3"3& 75#585353& :";">"C$& 13& :"3.$%& A"#1214&
"2$34$:"& 41#8& :G301E& "2$34$& 2"3".$& 5-1#585301& 8"A5.1& 0BC#,& :<=/1:1&
-".$%/"24$#?& !,& %125.01E& 9<-.<& "2$34$3$3& 142585& 5.1& 25%5& A1/& -B2&
=B#."3">"2& 61& A1/& 01& 2,#4,."/"0$C$& 5-53& ;"35C1& 2";$.">"24$#?&
*B3,-4"&0"&:B#9,3.,2&61&;"352&>"3&2":7$3"&:B.&"-"75.1>1245#E&

\BC#,& 0"6#"3$%."#& :"& A1/13& "2$34$3$3& 8"C$& 61:"& 8B.,3"& 0BC#,& 75#& :B.&
5=.1/12& :"& 0"& "2$34$& -B2& 9<-.<& 581& 2130535& 75#& 8<#1& "2$34$:"& 7$#"2$;&
"2$34$3$3& =":$H."0$C$& :1#01& 8"C"& 61:"& 8B."& :<=1#12& "2$34$& 7G.91853013&
,="2."%/"24$#?&]"-$%&:B.."#$3$&9G841#13&%1/"452&#185/.1#&^12.5&+&61&^125.&
RT01&61#5./124105#?&&

@1213& "2$34$:"& 2";$./$%& 75#531& :"#0$/& 14/1& 5A45:">$& 0BC0,C,30"& B&
25%5:1&:"#0$/&14/12&5-53&N!1Z5&61&!"#."8E&RI+JQD&

_ `</2<381&75#&>"32,#4"#"30"3&:"#0$/&5841/1.5E&
_ [C1#&-16#101&>"32,#4"#"3&:B28"E&"2$34$:"&2";$./$%&B."3&25%5:1E&B3,3&

8,& <=1#5301& 2"./"8$3"& :"#0$/&101>12E& >"3& :1.1C5E& >"3& 85/505E& ;."Z&
4B;,E&67?&9575&:<=175.13&>585/.1#&H$#."4/".$:$=E&

_ X3,3& "2$34$0"3& 2,#4,./"8$3"& :"#0$/& 5-53E& :";/"8$& 91#1213.1#5&
7"C$#"#"2&"3."4/".$:$=E&
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!"#."8& !E& !1Z5& *E& & RI+J?& h84"37,.& Z"30"#/"& 7G.9185301& -1213& "2$34$."#&
310135:.1& /1:0"3"& 91.13& 7BC,./"."#E& @1213& '2$34$."#& 61& *,0"&
!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E&h84"37,.D&+K+R?&

!1Z5E& *?E& !?& !"#."8E& s^5.1& 61& 713=1#5& 2$:$."#0"& 7BC,./"."#"& 31013& B."3&
-1213&"2$34$."#$3&53>1.13/185tE&b`X&'#"%4$#/"&(";B#,E&j``X!&b1/5&
`<A13058.1#5&X0"8$E&h84"37,.E&RIIg?&

b138535E& vE& '8A.1:E& wE& [x"/53"45B3& BH& #5;& >,##134& H"4".54518& 53& 4A1&
a35410&*4"418E&k"4&F"="#08E&WSE&RI+ID&+WOy+gW?&&

),8A531E& i!E& '& 84,0:& BH& #5;& >,##134& 0#BU35398& "30& U1"4A1#& #1."410&
H">4B#8E&k"4&w1"4A1#&\59E&+LE&+OO+D&+Jy+O?&

`5.B8A58E&`E&*41;A138B3E&wiE&(5;&>,##134&18>";1&84#"419518D&.188B38&HB#&
8U5//1#8&"30&>B"84".&#18>,1&",4AB#54518E&k"4&F"="#08E&WOE&RI++D&PRJy
PJR?&&

*A1#21#"E& *E& w5..5"/8B37E& 'E& F"4H51.0"E& iE& !#"301#>E& (E& F":130E& 'E&
!1">A9B1#8T&71.51H8&"30&71A"65B,#8& 53& #1."45B3& 4B&71">A& H."98&"30& #5;&
>,##1348E&'>>50134&'3".:858&"30&e#161345B3E&SRE&RI+ID&+gPWy+PIS?&

& &

14 
 

!

(2U7G! >D& Y$.& 7"=$30"& -1213& "2$34$."#& 3145>185301& 4B;."/& -1213& "2$34$&
7BC,./"&B.":."#$3$3&'6#,;"K'8:"&0"C$.$/$?&

Y$.& '6#,;"&:"2"8$& '8:"&:"2"8$& jB;."/&

RIIg& R+& +W& JL&

RIIP& ++& +g& RP&

RIIO& R+& RJ& SS&

RI+I& +W& +W& JI&

RI++& +L& +g& JJ&

RI+R& ++& Jg& SP&

RI+J& +P& R+& JO&

jB;."/& ++J& +SW& RWP&

&

j"7.B& RT01& -1213& "2$34$."#& 310135:.1& 91#-12.1%13& 4B;."/& NG.</& 61&
:"#"."3/".$Q& 7BC,./"& B.":."#$3$3E& h84"37,.T,3& '6#,;"& 61& '8:"&
7G.91.1#530125& 0"C$.$/$& :$.."#& 7"=$30"& 61#5./5%45#?& *B3& :105& :$.$3&
4B;."/$30"& h84"37,.T,3&'8:"& 7G.9185E& '6#,;"& 7G.918531& 9G#1& H"=."0"3&
JR&6"4"30"%$/$=&-1213&"2$34$."#"&2";$./$%4$#?&j"7.B&JT41&-1213&"2$34$."#&
3145>185301& 7BC,./"& B.":."#$3$3& >5385:14& 41#>5A5& 9G#<./124105#?&
h3>1.1313& 61#5.1#01& g& 25%5353& >5385:145& 1.01& 105.1/1/5%45#?& !BC,."3&
1#212.1#E& 2"0$3."#"& 9G#1& :"2."%$2& S?W& 2"4& 0"A"& H"=."0$#?& '6,84#".:"T0"&
-1213& "2$34$."#& 3145>185301& /1:0"3"& 91.13& 7BC,./"."#$3& mgLT8$&
1#21245#& N`5.B8A58& 61& *41;A138B3E& RI++QE& '!\T01& 7,& B#"3& mPST4<#&
Nb138535&61&'8A.1:E&RI+IQ?& &

5 
 

_ a3,4/"/".$:$=&25E&-1213&"2$34$:"&:"2"."3/$%&75#58531&:"#0$/&14/12&
5-53&8,:"&95#13&75#&-B2&25%5E&"2$34$:"&2";$.$;&A":"4$3$&2":714/124105#?&

&

E;!FG1BH!I6!+6J65761A8596&

@1213& "2$34$& 5:5& :<=<><.1#& 5-53& 75.1& 41A.521.505#?& !G:.1& 75#& "2$34$& 5.1&
2"#%$."%$.0$C$30"&;"35C1&2";$./"/"2&91#125#?&b<-.<&"2$34$:"&2"#%$E&2$:$:"&
0BC#,& :<=/1:1& -".$%/"2& :";$.">"2& 13& 7<:<2& :"3.$%."#0"30$#?& @1213&
"2$34$0"3& 2,#4,./"2& "/">$:."& :"3."#"& 0BC#,& :<=<./1.505#?& '2$34$0"3&
2,#4,."75./1353& 412& :B.,& 8"A5.1& ;"#".1.& :G301& :<=1#12& -1213& "2$34$&
2"3".$30"3&-$2/"24$#?&@1213&"2$34$:"&=$4&:G301E&8"A5.1&0BC#,&:<=/1:1&
-".$%/"2&25%5:5&:B#"#&61&7BC,./"&#582535&"#4$#$#?&&

@1213& "2$34$."#& :$.."#0$#& ]"#"0135=& 2$:$."#$30"& ;12& -B2& 7BC,./"&
6"2"8$3$3& 9G#<./18531& 8171;& B./,%4,#?& c3>1.52.1E& 25%5& :<=/1&
75./5:B#8"E& :<=/1& GC#13/1013& 21853.52.1& 7,& 7G.91.1#01& 0135=1&
95#/1/1.505#?& Y<=/1& 75.53/185& 0,#,/,30"& 75.1& G=1..52.1& #<=9"#.$& 61&
0".9".$&A"6"."#0"&0135=1&95#5./1/1.505#?&&

@B>,2."#"& 0"& 7,& 2B3,0"& 0522"4& 105./185& -B2& G31/.505#?& @B>,2."#&
0135=01:213& 8<#12.5& 2B34#B.& 105./1.505#?& ':#$>"& >"3& 2,#4"#"3& 61& 8"A5.&
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!1Z5E& *?E& !?& !"#."8E& s^5.1& 61& 713=1#5& 2$:$."#0"& 7BC,./"."#"& 31013& B."3&
-1213&"2$34$."#$3&53>1.13/185tE&b`X&'#"%4$#/"&(";B#,E&j``X!&b1/5&
`<A13058.1#5&X0"8$E&h84"37,.E&RIIg?&

b138535E& vE& '8A.1:E& wE& [x"/53"45B3& BH& #5;& >,##134& H"4".54518& 53& 4A1&
a35410&*4"418E&k"4&F"="#08E&WSE&RI+ID&+WOy+gW?&&

),8A531E& i!E& '& 84,0:& BH& #5;& >,##134& 0#BU35398& "30& U1"4A1#& #1."410&
H">4B#8E&k"4&w1"4A1#&\59E&+LE&+OO+D&+Jy+O?&

`5.B8A58E&`E&*41;A138B3E&wiE&(5;&>,##134&18>";1&84#"419518D&.188B38&HB#&
8U5//1#8&"30&>B"84".&#18>,1&",4AB#54518E&k"4&F"="#08E&WOE&RI++D&PRJy
PJR?&&

*A1#21#"E& *E& w5..5"/8B37E& 'E& F"4H51.0"E& iE& !#"301#>E& (E& F":130E& 'E&
!1">A9B1#8T&71.51H8&"30&71A"65B,#8& 53& #1."45B3& 4B&71">A& H."98&"30& #5;&
>,##1348E&'>>50134&'3".:858&"30&e#161345B3E&SRE&RI+ID&+gPWy+PIS?&

& &
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(2U7G! >D& Y$.& 7"=$30"& -1213& "2$34$."#& 3145>185301& 4B;."/& -1213& "2$34$&
7BC,./"&B.":."#$3$3&'6#,;"K'8:"&0"C$.$/$?&

Y$.& '6#,;"&:"2"8$& '8:"&:"2"8$& jB;."/&

RIIg& R+& +W& JL&

RIIP& ++& +g& RP&

RIIO& R+& RJ& SS&
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RI+R& ++& Jg& SP&

RI+J& +P& R+& JO&

jB;."/& ++J& +SW& RWP&

&

j"7.B& RT01& -1213& "2$34$."#& 310135:.1& 91#-12.1%13& 4B;."/& NG.</& 61&
:"#"."3/".$Q& 7BC,./"& B.":."#$3$3E& h84"37,.T,3& '6#,;"& 61& '8:"&
7G.91.1#530125& 0"C$.$/$& :$.."#& 7"=$30"& 61#5./5%45#?& *B3& :105& :$.$3&
4B;."/$30"& h84"37,.T,3&'8:"& 7G.9185E& '6#,;"& 7G.918531& 9G#1& H"=."0"3&
JR&6"4"30"%$/$=&-1213&"2$34$."#"&2";$./$%4$#?&j"7.B&JT41&-1213&"2$34$."#&
3145>185301& 7BC,./"& B.":."#$3$3& >5385:14& 41#>5A5& 9G#<./124105#?&
h3>1.1313& 61#5.1#01& g& 25%5353& >5385:145& 1.01& 105.1/1/5%45#?& !BC,."3&
1#212.1#E& 2"0$3."#"& 9G#1& :"2."%$2& S?W& 2"4& 0"A"& H"=."0$#?& '6,84#".:"T0"&
-1213& "2$34$."#& 3145>185301& /1:0"3"& 91.13& 7BC,./"."#$3& mgLT8$&
1#21245#& N`5.B8A58& 61& *41;A138B3E& RI++QE& '!\T01& 7,& B#"3& mPST4<#&
Nb138535&61&'8A.1:E&RI+IQ?& &
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!,& -".$%/"0"E& -1213& "2$34$."#$3& B.,%& /12"35=/"8$& "3."4$."#"2E& -1213&
"2$34$."#& 310135:.1& /1:0"3"& 91.13& 7BC,./"& B.":."#$3$3& G3<31&
91-175./12& 5-53& :";$./"8$& 91#1213.1#& G31#5./5%45#?& @1213& "2$34$0"3&
2,#4,./"& 412352.1#5& 61& -1213& "2$34$."#$3& B.0,C,& 7G.91.1#01& 0".9"&
:":$.$/$&"3."4$./$%4$#?&

&123425!$67896765D&\".9"&/12"35C5E&@1213&"2$34$E&\5;&7"4$/14#585&

&

:;!<858=!

h395.5=>101& !"#$!& "2$34$8$3$3& 4"/& 21.5/1& "3."/$E& !8."-,*!& "2$34$0$#?&
p.21/5=01& G=1..52.1& ]"#"0135=& 8"A5.& %1#505301& :1#& :1#& B.,%"75.13& 7,&
"2$34$."#E& B& 7G.9101& :"%":"3."#$3& s0135=& -1245t& %12.530125& 4"75#531&
,:9,3& B."#"2& !9&0&*( ,0.*-.!& B."#"2& 585/.1305#5.175.5#& N!1Z5& 61& !"#."8E&
RIIgQ?&\<3:"0"&/1:0"3"&91.13&7BC,./"&B.":."#$3$3&13&7<:<2&310135&
-1213&"2$34$."#0$#?&c#31C53E&'!\&8"A5..1#5301&/1:0"3"&91.13&2,#4"#/"&
B.":."#$3$3& mPIT35353& 817175& -1213& "2$34$."#0$#?& F1#& :$.& '!\T01E&
B#4"."/"& +IIT013& H"=."& 538"3E& ".$3/$%& B."3& G3.1/.1#1& #"C/13& 7,&

                                                
1 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi ve 
Deniz Teknolojisi Mühendisli#i Bölümü , e-posta:sbeji@itu.edu.tr 
2 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi 
!n"aatı ve Gemi Makinaları Mühendisli#i Bölümü , e-posta: barlas@itu.edu.tr 
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0".9"& G=1..5C535& 2":7101#12& "2$34$:"& 0G3<%1>1245#?& ^125.& P& 61& OT0"25&
;1#8;1245H& 9G#<3<%.1#013& "-$2-"& "3."%$.">"C$& <=1#1E& A1#& 525& :"30"&
B.,%"3& 7,& "2$34$."#$3& :G3<& 41/1.01& 0"A"& 0<%<2& 8165:10125& B#4"0"25&
7G.91& B.">"24$#?& X#4"& 7G.91E& 0".:"3$3& :1#& ".0$C$& 358;1413& 01#53& 8,&
7G.9185&B.0,C,30"3E&7,&2$8$/0"&0".9"."#& 2$#$./"0"3&:"&0"&"=& 2$#$."#"2&
0<=9<3& 0".9"& HB#/,30"& 5.1#5:1& 0BC#,& 5.1#.1/124105#?& ]13"#."#0"3&
2"#%$.$2.$& B."#"2& B#4"& 7G.91:1& :G31.13& "2$34$."#E& B#4"0"& 75#.1%45C5301&
75#.5241&71.5#.5&75#&:G301&"2">"24$#?&!,&:G3E&8,:,3&0"A"&0"&8$C."%4$C$&61&
0"A"& H"=."& 0".9"& 2$#$./"."#$3$3E& 0B.":$8$:."& "2$34$."#$3& :"#"4$.0$C$& 8"A5.&
2185/5& B."/"=?& *"A5.0125& 0".9"& 2$#$./"."#$3& :"#"44$C$& "2$34$."#E& 7,&
7G.9101& 8,& 8165:18535& :<281.45;& 0"A"& :<2812& 75#& 7"8$3-& 7G.9185&
B.,%4,#/"24"0$#?& !,#"0"& B.,%"3& :<2812& 7"8$3-E& 0".:"3& B#4"8$30"&
75#.1%13&"2$34$."#$&61&8"A5.01&2$#$."3&0".9"."#$3&:"#"44$C$&"2$34$."#$&91#5:1&
0"A"&01#53&8,:"&0BC#,&=B#."#?&

&

&

C6?87!^D&jB;,2K0".:"3K4B;,2&45;5&05;&7"45/14#585301&2$:$:"&0BC#,&
5.1#.1:13&0".9"."#?&

&

*B3,-4"E& 4B;,2."#& <=1#5301& 2$#$.$;& B#4"0"& 75#.1%13& "2$34$."#& 61& 2$8/13&
8"A5.0125& 2$#$./"."#0"3& B.,%"3& "2$34$."#& 9<-.<& 75#& 41#8& "2$34$& B."#"2&
0".9"."#$3&91.05C5&:G31&:"35&01#53&8,:"&61&"-$C"&0BC#,&"2"#."#?&X.,%,/&
/12"35=/"8$& 41/1.01& 7,& %125.01& "-$2."3"3& 61& 13& 9<-.<& 7G.9185&
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:<=013& 7BC,./"24"0$#& N),8A531E& +OO+Q?& h84"37,.T,3& i"30"#/"& 2B34#B.&
7G.9185301& 581& B#4"."/"& A1#& :$.& JJ& 25%5& -1213& "2$34$."#& 3145>185301&
A":"4$3$&2":714/124105#&N!"#."8&61&05C?E&RI+RQ?&

&

>;!"6?61!&?@14@725!

@1213& "2$34$."#E& 8"A5.& %1#50531& 052& 0BC#,.4,0"& 8$C& 8,0"3& 01#53& 8,:"&
A"#1214& 1013& B.0,2-"& 2,6614.5& "2$34$."#0$#?& F".2& "#"8$30"25& :":9$3&
8G:.1345.1#53& "28531E& 7,& "2$34$."#& 538"3."#$& 0571& -12/1=.1#E& "2$34$:"&
2";$."3."#$& :"4":& %125.01& 2$:$0"3& ,="2."%4$#$;& "-$C"& 0BC#,& 4"%$#."#?&
!BC,./"&B.":."#$E&358;1413&9<613.5&8$C&8,."#0"3&"-$C"&0BC#,&-125.05C535&
H"#2& 1013& 538"3."#$3E& 2B#2,& 61& ;"352.1& -$#;$3"#"2& 2$:$:"& 0G3/1:1&
-"7"."/"."#$& 61& 8B3,-4"& :B#9,3& 0<%1#12& 21305.1#535& 8,& <=1#5301&
4,4"/"/"."#$& 8B3,>,30"& 91#-12.1%/124105#?& @1213& "2$34$."#$3& A$=$&
9131..52.1& I?JKI?L& /M8& "#"8$30"& 01C5%/124105#& N!"8>BE& +OPJQ?& !,3,3&
:"3$& 8$#"& A$=$& R?S& /M8T:1& 6"#"3& "2$34$."#& 0"& G.-<./<%4<#& N!BU13& 61&
V3/"3E& +OLOQ?& !G:.1& 75#& "2$34$& A$=$3$3E& +II& /& 81#7184& 845.& :<=/1&
B.5/;5:"4&%"/;5:B3,3&A$=$30"3&0"A"&H"=."&B.0,C,&8G:.135#81E&"2$34$3$3&
%500145& A"22$30"& 75#& H525#& B.,%"75.5#?& @1213& "2$34$."#$3& B#4"."/"& A$=$&
8""441& W& 2/T:5& N+?JO&/M8Q& 7,./"24"0$#& 25& 7,& A$=E& 0131:5/.5& :<=<><.1#&
5-53& 75.1& 75#& 8B#,3& 41%25.& 14/124105#?& @1213& "2$34$:"& :"2"."3"3& 75#&
:<=<><E& 1C1#& 7,& "2$34$0"3& 2,#4,./"& 41235C535& 75./5:B#8"E& ;"35C1&
2";$."#"2& 2$:$:"& 0G3/12& 5-53& 7B%"& -"7"& A"#>"/"24"& 61& 35A":145301&
7BC,./"&B.":$&91#-12.1%175./124105#?&

@1213&"2$34$."#$3&B#4":"&-$2"75./185&0135=01&7"=$& %"#4."#$3&B.,%/"8$3"&
7"C.$0$#?&!1.5#.5&%"#4."#$&8"C."/"8$&91#1213&41/1.&7"%.$2."#&G31/&8$#"8$3"&
9G#1&%,3."#0$#&N!BU13E&+OLOn&):B38E&+OO+QD&

• ]$:$&7G.918530125&05;&7"45/14#585353&%12.5E&
• (<=9"#.$E&H$#4$3".$&61&0".9".$&A"6"."#E&
• ]$:$&7G.918530125&2,/,3&G=1..52.1#5E&
• ]$:$&%1#505353&HB#/,E&
• ]$:$0"25&H5=5281.&:";$."#$3&6"#.$C$?&
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C6?87! ED& @1213& "2$34$."#& 3145>185301& 7BC,./"& B.":."#$3$3& 91#-12.1%45C5&
8""4.1#?&

&

^125.&JT01&-1213&"2$34$."#&3145>185301&7BC,./"&B.":."#$3$3&91#-12.1%45C5&
8""4.1#& 9G#<./124105#?& [.5/5=0125& 61#5.1#01& 7BC,./"& B.":$3$3&
91#-12.1%45C5& ="/"3& +WO& 6"2"0"& 2":0105./5%45#?& !BC,./"& B.":."#$3$3&
RMJT<& ++DIIK+PDII& 8""4.1#5& "#"8$30"& /1:0"3"& 91./124105#?& ^125.& ST41&
-1213& "2$34$."#& 310135:.1&/1:0"3"& 91.13& G.</.<& 7BC,./"&B.":."#$3$3&
9<3&7"=$30"&9#"H5C5&61#5./5%45#?&b1#-12.1%13&7BC,./"&B.":."#$3$3&mSWT5&
e"="#& 9<3<& /1:0"3"& 91./5%45#?& \"A"& 8B3#"& m+g& 5.1& f,/"#4185& 9<3<&
91./124105#?& h38"3."#$3& ,=,3& A"H4"& 8B3,& 4"45.5& :";/"."#$& 3145>185301&
e"="#4185& 61&f,/"&9<3.1#5& 01&mO& 5.1& A"H4"& 8B3,30"3& 8B3#"& 13& :BC,3&
7BC,./"."#$3&:"%"30$C$&9<3.1#05#?&j</&7BC,./"."#$3&8"01>1&mWT5&A"H4"&
B#4"8$&B."3&@"#%"/7"&9<3<&91#-12.1%/5%45#?&
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0".:"3$3&B#4"&2$8$/."#$&B."3&7,&"2$34$."#&-1213&"2$34$& 58/535&61#05C5/5=&
"2$34$."#0$#?& ]$:$& %1#50531& ;"#".1.& B."#"2& 5.1#.1:13& 0".9"."#E& 0".:"3K
4B;,2K0".:"3&45;5&75#&05;&7"45/14#585&5.1&2"#%$."%4$2."#$30"&0".9"&HB#/."#$&
71.5#.5& 01C5%5/.1#1& ,C#"#?& !,& 01C5%5/.1#5& 5=.1:13& 0".9"& 2$#$./"."#$E&
B#4"."/"& A$=$& W& 2/M8""4& 9575& B.0,2-"& :<2812& 01C1#.1#1& ,."%"3& 61&
0".:"3$3& 7,.,30,C,& :"#$24"3& "-$2& 0135=1& :G31./5%& -1213& "2$34$."#$&
B.,%4,#,#?&bG=&G3<31&".$3"3&7"854&8":$8".&0".9"&85/<."8:B3."#$&7,&B.":$3&
H5=5C535&7<:<2&G.-<01&"-$2."/"24"0$#?&

&

$2K12?725!

'#4A,#E& (?*?E& '& 3B41& B3& 4A1& 0:3"/5>8& BH& #5;& >,##1348?& iB,#3".& BH&
b1B;A:85>".&(181"#>AE&LgNgQD&RggPKRggOE&+OLR?&

!"#."8E& !?E& !1Z5& *?E& j"%-$& c?[?E& V%$2& `?E& h84"37,.T0"25& -1213& "2$34$."#$3&
53>1.13/185E&b1/5&h3%""4$&61&\13?&j12?&j12352&]B39#185&RI+JE&h84"37,.D&
ROOKJIPE&RI+R?&

!"8>BE&\?(?E&*,#H&=B31&>,##1348?&fB"84".&[395311#539E&gD&JJ+KJWWE&+OPJ?&

!1Z5&*?E&!?&!"#."8E&!B,30"#:KH54410&3B3K.531"#&058;1#8561&U"61&/B01.&HB#&
#195B38& BH& "#754#"#:& 91B/14#:?& V341#3"45B3".& iB,#3".& zB#& k,/1#5>".&
`14AB08&V3&z.,508E&SWNLQD&LSJKLWgE&RIIS?&

!1Z5E& *?E& !?& !"#."8E& s^5.1& 61& 713=1#5& 2$:$."#0"& 7BC,./"."#"& 31013& B."3&
-1213&"2$34$."#$3&53>1.13/185tE&b`X&'#"%4$#/"&(";B#,E&j``X!&b1/5&
`<A13058.1#5&X0"8$E&h84"37,.E&RIIg?&

!1Z5& *?E&!"#."8&!?E&RI+J?&@1213&"2$34$."#$3&B.,%,/,E&@1213&'2$34$."#&61&
*,0"&!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E&h84"37,.D&+JKRW?&

!BU13E& '?i?E& \?)?& V3/"3E& (5;& >,##1348& RD& )"7B#"4B#:& "30& H51.0&
B781#6"45B38?&iB,#3".&BH&b1B;A:85>".&(181"#>AE&gSD&WSgOKWSOIE&+OLO?&

!BU13E& '?i?E& (5;& >,##1348& +D& jA1B#145>".& 53618459"45B38?& iB,#3".& BH&
b1B;A:85>".&(181"#>AE&gSD&WSLPKWSgP?&+OLO&
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]$:$&7G.9185301&6"#B."3&05;&:";$8$&13&G31/.5&1421305#&0135.175.5#?&@1213&
"2$34$3$3&B.,%"75./185& 5-53&^125.&+&61&^125.&RT01&9G841#5.05C5&9575& -2$:0;
<,=8,*;-2$:0(N2,/&41;1>5C5K:"#$2K2,/&41;1>5C5Q&%12.5301&75#&0135=&0575&
HB#/,3,3& B./"8$& %"#44$#& NF"3813& 61& *6130813E& +OPLn& !1Z5& 61& !"#."8E&
RIIgQ?&

&

&

C6?87!:D&@1213&"2$34$3$3&B.,%"75./185&5-53&91#12.5&-2$:0;<,=8,*;-2$:0&
%12.5301&B.,%/,%&05;&:";$8$?&

&

\135=& 0575& HB#/,3,3& 4B;,2K0".:"3K4B;,2& %12.5301& B./"8$3$3& :"3$& 8$#"&
:141#53>1&:<2812&0".9"."#$3&2$:$:"& 4"/"/13&;"#".1.&61:"&;"#".1.1&-B2&
:"2$3&75#&%125.01&5.1#.5:B#&B./"8$&5253>5&G31/.5&%"#44$#&NY,&61&*.533E&RIIJQ?&
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X#=1>A& `\E& (1351#8& iF`E& jAB#34B3& [!E& `">`"A"3& iFE& RI++?&

`19">,8;8&B3&#5;&>A"331.&7"4A:/14#:D&X781#6"45B38&"30&

/B01.539E&fB"84".&[395311#539&WPD&POIKOIg?&

eH"HH&*E&RIIJ?&(5;&f,##134&zB#1>"84539E&wzX&`F|&fB"84".&"30&`"#531&

fB3H1#13>1E&`B#1A1"0&f54:E&kfE&a*'?&

*"714&!*E&!"#"35&b'E&RI++?&z51.0&53618459"45B3&BH&#5;&>,##1348&".B39&4A1&

8B,4A1#3&>B"84&BH& 4A1&f"8;5"3&81"E&*>51345"& V#"35>"&'E&+P&

NSQD&PgPKPPS?&

*A1#21#& *E& w5..5"/8B3& 'E& F"4H51.0& iE& !#"301#& (E& F":13& 'E& RI+I?&

!1">A9B1#8T& 71.51H8& "30& 71A"65B,#8& 53& #1."45B3& 4B& 71">A&

H."98& "30& #5;& >,##1348E& '>>50134& '3".:858& "30& e#161345B3&

SRD&+gPWy+PIS?&

*AB#4& '\E& FB9"3& f)E& +OOS?& (5;& >,##1348& "30& 71">A& A"="#08D& jA15#&

5/;">4& B3& ;,7.5>& 8"H14:& "30& 5/;.5>"45B38& HB#& >B"84".&

/"3"91/134?&iB,#3".&fB"84".&(181"#>AE&8;1>5".&V88,1&kB?&

+RD&+OgKRIO?&
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*1#0"#&![ih+E&!"#$%&!'()'*R&&
!

/0#(!

!,& -".$%/"0"E& -1213& "2$34$."#$3& B.,%& /12"35=/"8$& "3."4$."#"2E& -1213&
"2$34$."#& 310135:.1& /1:0"3"& 91.13& 7BC,./"& B.":."#$3$3& G3<31&
91-175./12& 5-53& :";$./"8$& 91#1213.1#& G31#5./5%45#?& @1213& "2$34$0"3&
2,#4,./"& 412352.1#5& 61& -1213& "2$34$."#$3& B.0,C,& 7G.91.1#01& 0".9"&
:":$.$/$&"3."4$./$%4$#?&

&123425!$67896765D&\".9"&/12"35C5E&@1213&"2$34$E&\5;&7"4$/14#585&

&

:;!<858=!

h395.5=>101& !"#$!& "2$34$8$3$3& 4"/& 21.5/1& "3."/$E& !8."-,*!& "2$34$0$#?&
p.21/5=01& G=1..52.1& ]"#"0135=& 8"A5.& %1#505301& :1#& :1#& B.,%"75.13& 7,&
"2$34$."#E& B& 7G.9101& :"%":"3."#$3& s0135=& -1245t& %12.530125& 4"75#531&
,:9,3& B."#"2& !9&0&*( ,0.*-.!& B."#"2& 585/.1305#5.175.5#& N!1Z5& 61& !"#."8E&
RIIgQ?&\<3:"0"&/1:0"3"&91.13&7BC,./"&B.":."#$3$3&13&7<:<2&310135&
-1213&"2$34$."#0$#?&c#31C53E&'!\&8"A5..1#5301&/1:0"3"&91.13&2,#4"#/"&
B.":."#$3$3& mPIT35353& 817175& -1213& "2$34$."#0$#?& F1#& :$.& '!\T01E&
B#4"."/"& +IIT013& H"=."& 538"3E& ".$3/$%& B."3& G3.1/.1#1& #"C/13& 7,&

                                                
1 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi ve 
Deniz Teknolojisi Mühendisli#i Bölümü , e-posta:sbeji@itu.edu.tr 
2 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi 
!n"aatı ve Gemi Makinaları Mühendisli#i Bölümü , e-posta: barlas@itu.edu.tr 
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jA517B4& iE& V051#& \E& b"#351#& (E& z".Å,18& 'E& (,188532& !bE& RI+R?& jA1&

53H.,13>1& BH& U"61& 05#1>45B3& B3& 4A1& /B#;AB.B95>".&

#18;B381& BH& "& 0B,7.1& 8"307"#& 8:841/E& fB3453134".& *A1.H&

(181"#>A&JRE&g+KPW?&

Y,& iE& *.533& \kE& RIIJ?& [HH1>48& BH& U"61K>,##134& 5341#">45B3& B3& #5;&

>,##1348?& iB,#3".& BH& b1B;A:85>".& (181"#>AE& +IP& NfJQE&

JIPPE&0B5D+I?+IROMRII+ifII++IW?&

&
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0".9"& G=1..5C535& 2":7101#12& "2$34$:"& 0G3<%1>1245#?& ^125.& P& 61& OT0"25&
;1#8;1245H& 9G#<3<%.1#013& "-$2-"& "3."%$.">"C$& <=1#1E& A1#& 525& :"30"&
B.,%"3& 7,& "2$34$."#$3& :G3<& 41/1.01& 0"A"& 0<%<2& 8165:10125& B#4"0"25&
7G.91& B.">"24$#?& X#4"& 7G.91E& 0".:"3$3& :1#& ".0$C$& 358;1413& 01#53& 8,&
7G.9185&B.0,C,30"3E&7,&2$8$/0"&0".9"."#& 2$#$./"0"3&:"&0"&"=& 2$#$."#"2&
0<=9<3& 0".9"& HB#/,30"& 5.1#5:1& 0BC#,& 5.1#.1/124105#?& ]13"#."#0"3&
2"#%$.$2.$& B."#"2& B#4"& 7G.91:1& :G31.13& "2$34$."#E& B#4"0"& 75#.1%45C5301&
75#.5241&71.5#.5&75#&:G301&"2">"24$#?&!,&:G3E&8,:,3&0"A"&0"&8$C."%4$C$&61&
0"A"& H"=."& 0".9"& 2$#$./"."#$3$3E& 0B.":$8$:."& "2$34$."#$3& :"#"4$.0$C$& 8"A5.&
2185/5& B."/"=?& *"A5.0125& 0".9"& 2$#$./"."#$3& :"#"44$C$& "2$34$."#E& 7,&
7G.9101& 8,& 8165:18535& :<281.45;& 0"A"& :<2812& 75#& 7"8$3-& 7G.9185&
B.,%4,#/"24"0$#?& !,#"0"& B.,%"3& :<2812& 7"8$3-E& 0".:"3& B#4"8$30"&
75#.1%13&"2$34$."#$&61&8"A5.01&2$#$."3&0".9"."#$3&:"#"44$C$&"2$34$."#$&91#5:1&
0"A"&01#53&8,:"&0BC#,&=B#."#?&

&

&

C6?87!^D&jB;,2K0".:"3K4B;,2&45;5&05;&7"45/14#585301&2$:$:"&0BC#,&
5.1#.1:13&0".9"."#?&

&

*B3,-4"E& 4B;,2."#& <=1#5301& 2$#$.$;& B#4"0"& 75#.1%13& "2$34$."#& 61& 2$8/13&
8"A5.0125& 2$#$./"."#0"3& B.,%"3& "2$34$."#& 9<-.<& 75#& 41#8& "2$34$& B."#"2&
0".9"."#$3&91.05C5&:G31&:"35&01#53&8,:"&61&"-$C"&0BC#,&"2"#."#?&X.,%,/&
/12"35=/"8$& 41/1.01& 7,& %125.01& "-$2."3"3& 61& 13& 9<-.<& 7G.9185&
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:<=013& 7BC,./"24"0$#& N),8A531E& +OO+Q?& h84"37,.T,3& i"30"#/"& 2B34#B.&
7G.9185301& 581& B#4"."/"& A1#& :$.& JJ& 25%5& -1213& "2$34$."#& 3145>185301&
A":"4$3$&2":714/124105#&N!"#."8&61&05C?E&RI+RQ?&

&

>;!"6?61!&?@14@725!

@1213& "2$34$."#E& 8"A5.& %1#50531& 052& 0BC#,.4,0"& 8$C& 8,0"3& 01#53& 8,:"&
A"#1214& 1013& B.0,2-"& 2,6614.5& "2$34$."#0$#?& F".2& "#"8$30"25& :":9$3&
8G:.1345.1#53& "28531E& 7,& "2$34$."#& 538"3."#$& 0571& -12/1=.1#E& "2$34$:"&
2";$."3."#$& :"4":& %125.01& 2$:$0"3& ,="2."%4$#$;& "-$C"& 0BC#,& 4"%$#."#?&
!BC,./"&B.":."#$E&358;1413&9<613.5&8$C&8,."#0"3&"-$C"&0BC#,&-125.05C535&
H"#2& 1013& 538"3."#$3E& 2B#2,& 61& ;"352.1& -$#;$3"#"2& 2$:$:"& 0G3/1:1&
-"7"."/"."#$& 61& 8B3,-4"& :B#9,3& 0<%1#12& 21305.1#535& 8,& <=1#5301&
4,4"/"/"."#$& 8B3,>,30"& 91#-12.1%/124105#?& @1213& "2$34$."#$3& A$=$&
9131..52.1& I?JKI?L& /M8& "#"8$30"& 01C5%/124105#& N!"8>BE& +OPJQ?& !,3,3&
:"3$& 8$#"& A$=$& R?S& /M8T:1& 6"#"3& "2$34$."#& 0"& G.-<./<%4<#& N!BU13& 61&
V3/"3E& +OLOQ?& !G:.1& 75#& "2$34$& A$=$3$3E& +II& /& 81#7184& 845.& :<=/1&
B.5/;5:"4&%"/;5:B3,3&A$=$30"3&0"A"&H"=."&B.0,C,&8G:.135#81E&"2$34$3$3&
%500145& A"22$30"& 75#& H525#& B.,%"75.5#?& @1213& "2$34$."#$3& B#4"."/"& A$=$&
8""441& W& 2/T:5& N+?JO&/M8Q& 7,./"24"0$#& 25& 7,& A$=E& 0131:5/.5& :<=<><.1#&
5-53& 75.1& 75#& 8B#,3& 41%25.& 14/124105#?& @1213& "2$34$:"& :"2"."3"3& 75#&
:<=<><E& 1C1#& 7,& "2$34$0"3& 2,#4,./"& 41235C535& 75./5:B#8"E& ;"35C1&
2";$."#"2& 2$:$:"& 0G3/12& 5-53& 7B%"& -"7"& A"#>"/"24"& 61& 35A":145301&
7BC,./"&B.":$&91#-12.1%175./124105#?&

@1213&"2$34$."#$3&B#4":"&-$2"75./185&0135=01&7"=$& %"#4."#$3&B.,%/"8$3"&
7"C.$0$#?&!1.5#.5&%"#4."#$&8"C."/"8$&91#1213&41/1.&7"%.$2."#&G31/&8$#"8$3"&
9G#1&%,3."#0$#&N!BU13E&+OLOn&):B38E&+OO+QD&

• ]$:$&7G.918530125&05;&7"45/14#585353&%12.5E&
• (<=9"#.$E&H$#4$3".$&61&0".9".$&A"6"."#E&
• ]$:$&7G.918530125&2,/,3&G=1..52.1#5E&
• ]$:$&%1#505353&HB#/,E&
• ]$:$0"25&H5=5281.&:";$."#$3&6"#.$C$?&
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'2$3&*"6"%&jX])a+E&!139<8,&`h('*XÇ)aR&
&

/0#(!
&
\<3:"0"&8,0"&7BC,./"&310135:.1&A1#&:$.&:"2."%$2&SWI&753&25%5&A":"4$3$&
2":714/124105#?& !BC,./":"& 7"C.$& G.</.1#53& 7<:<2& 75#& 2$8/$& ".$3">"2&
G3.1/.1#.1&1391..13175.5#&3541.524105#?&!BC,./"&61&7BC,.":"=/"&8<#1>5&
"C$=& 61& 7,#,3,3& 8,:"& 41/"8$:."& 7"%."/"24"E& "C$="& 91.13& 8,:,3&
:,4,./"8$E& 75.53-.5& B."#"2& 8B.,2& 4,4/"& 61& 2$8"& 75#& 8<#1& 8B3#"& 5841/85=&
".$3"3& 8B.,2."& "2>5C1#.1#1& "=& 75#& /524"#& 8$6$& 2"-/"8$:."& 016"/&
14/124105#?&F"84".$C"E&8"2"4&2"./":"&61&G.</1&31013&B."3&18"8&H"24G#&
8B.,3,/& :";"/"/"E& B285Z13& :141#85=.5C5E& 2"#7B3& 05B2854& 75#525/5& 61&
"850B=0,#?&&&&&&
&123425!$67896765D!!!7BC,./"E&7BC,.":"=/"E&A5;B285E&"850B=&
&

:;!<858=!

h395.5=>1T01&2,.."3$."3&s0#BU3539t&21.5/185&8"01>1&8,&5-5301&7BC,./":$&
5H"01& 101#213E& 05.5/5=01& 2,.."3$."3& s7BC,./"t& 21.5/185E& s0,/"30"3&
7BC,./"tE& s"8$."#"2&7BC,./"t&G#312.1#5301&B.0,C,&9575&75#-B2&0,#,/&
5-53& 2,.."3$./"24"0$#?& !,& :"=$0"& 8"01>1& 8,0"& 7BC,./"& "3."/$30"&

                                                
1 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&1K;B84"D&
4B2.,É5,?10,?4#&
2 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&
/5#"8B9.,É5,?10,?4# 
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0".:"3$3&B#4"&2$8$/."#$&B."3&7,&"2$34$."#&-1213&"2$34$& 58/535&61#05C5/5=&
"2$34$."#0$#?& ]$:$& %1#50531& ;"#".1.& B."#"2& 5.1#.1:13& 0".9"."#E& 0".:"3K
4B;,2K0".:"3&45;5&75#&05;&7"45/14#585&5.1&2"#%$."%4$2."#$30"&0".9"&HB#/."#$&
71.5#.5& 01C5%5/.1#1& ,C#"#?& !,& 01C5%5/.1#5& 5=.1:13& 0".9"& 2$#$./"."#$E&
B#4"."/"& A$=$& W& 2/M8""4& 9575& B.0,2-"& :<2812& 01C1#.1#1& ,."%"3& 61&
0".:"3$3& 7,.,30,C,& :"#$24"3& "-$2& 0135=1& :G31./5%& -1213& "2$34$."#$&
B.,%4,#,#?&bG=&G3<31&".$3"3&7"854&8":$8".&0".9"&85/<."8:B3."#$&7,&B.":$3&
H5=5C535&7<:<2&G.-<01&"-$2."/"24"0$#?&

&

$2K12?725!

'#4A,#E& (?*?E& '& 3B41& B3& 4A1& 0:3"/5>8& BH& #5;& >,##1348?& iB,#3".& BH&
b1B;A:85>".&(181"#>AE&LgNgQD&RggPKRggOE&+OLR?&

!"#."8E& !?E& !1Z5& *?E& j"%-$& c?[?E& V%$2& `?E& h84"37,.T0"25& -1213& "2$34$."#$3&
53>1.13/185E&b1/5&h3%""4$&61&\13?&j12?&j12352&]B39#185&RI+JE&h84"37,.D&
ROOKJIPE&RI+R?&

!"8>BE&\?(?E&*,#H&=B31&>,##1348?&fB"84".&[395311#539E&gD&JJ+KJWWE&+OPJ?&

!1Z5&*?E&!?&!"#."8E&!B,30"#:KH54410&3B3K.531"#&058;1#8561&U"61&/B01.&HB#&
#195B38& BH& "#754#"#:& 91B/14#:?& V341#3"45B3".& iB,#3".& zB#& k,/1#5>".&
`14AB08&V3&z.,508E&SWNLQD&LSJKLWgE&RIIS?&

!1Z5E& *?E& !?& !"#."8E& s^5.1& 61& 713=1#5& 2$:$."#0"& 7BC,./"."#"& 31013& B."3&
-1213&"2$34$."#$3&53>1.13/185tE&b`X&'#"%4$#/"&(";B#,E&j``X!&b1/5&
`<A13058.1#5&X0"8$E&h84"37,.E&RIIg?&

!1Z5& *?E&!"#."8&!?E&RI+J?&@1213&"2$34$."#$3&B.,%,/,E&@1213&'2$34$."#&61&
*,0"&!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E&h84"37,.D&+JKRW?&

!BU13E& '?i?E& \?)?& V3/"3E& (5;& >,##1348& RD& )"7B#"4B#:& "30& H51.0&
B781#6"45B38?&iB,#3".&BH&b1B;A:85>".&(181"#>AE&gSD&WSgOKWSOIE&+OLO?&

!BU13E& '?i?E& (5;& >,##1348& +D& jA1B#145>".& 53618459"45B38?& iB,#3".& BH&
b1B;A:85>".&(181"#>AE&gSD&WSLPKWSgP?&+OLO&
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]$:$&7G.9185301&6"#B."3&05;&:";$8$&13&G31/.5&1421305#&0135.175.5#?&@1213&
"2$34$3$3&B.,%"75./185& 5-53&^125.&+&61&^125.&RT01&9G841#5.05C5&9575& -2$:0;
<,=8,*;-2$:0(N2,/&41;1>5C5K:"#$2K2,/&41;1>5C5Q&%12.5301&75#&0135=&0575&
HB#/,3,3& B./"8$& %"#44$#& NF"3813& 61& *6130813E& +OPLn& !1Z5& 61& !"#."8E&
RIIgQ?&

&

&

C6?87!:D&@1213&"2$34$3$3&B.,%"75./185&5-53&91#12.5&-2$:0;<,=8,*;-2$:0&
%12.5301&B.,%/,%&05;&:";$8$?&

&

\135=& 0575& HB#/,3,3& 4B;,2K0".:"3K4B;,2& %12.5301& B./"8$3$3& :"3$& 8$#"&
:141#53>1&:<2812&0".9"."#$3&2$:$:"& 4"/"/13&;"#".1.&61:"&;"#".1.1&-B2&
:"2$3&75#&%125.01&5.1#.5:B#&B./"8$&5253>5&G31/.5&%"#44$#&NY,&61&*.533E&RIIJQ?&
!,#"0"E&:141#53>1&:<2812&0".9"0"3&2"84105.13&05;4125&4B;,2&<=1#53013&
N2,/& 41;1>5C5353& <=1#53013Q& 91-1#213& 8$C."%/"& 142585:.1& 2$#$."75.1>12&
0<=1:01&:<2812.5C5&B."3&0".9"."#0$#?&\5;4125&4B;,C,3&:<2812.5C531&7"C.$&
B."#"2& 4B;,C,3& <=1#5301& :"#"4$."3& 8$C& 8,:,3& 01#53.5C5& 7,#"0"25& 13&
G31/.5&H"24G#0<#?&*$C&8,0"&75#&0".9"3$3&2$#$./"&:<2812.5C5&4"/"/13&8,&
01#53.5C5& 5.1& B#"34$.$& B.0,C,30"3& 4B;,2& <=1#530125& 8,& 31& 2"0"#& 8$C& 581&

Topuk 

Dalyan 

Kıyıya paralel 
kum tepeci#i 
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2,.."3$.">"24$#?&&!BC,./"&41#5/5:.1&8,".4$30"&2"."#"2&8B.,2&"."/"/"&61&
B285Z1385=.52413& 0B.":$& G.</<3& 91#-12.1%/185E& 7BC,.":"=/"& 41#5/5& 5.1&
01& 7BC,./"& 41A.52185& 91-5#5.1#12E& :";$."3&/<0"A".1& 5.1& A":"44"& 2"./"&
0,#,/,& 2"84105./5%45#?& !BC,./"& :".3$=& <.21/5=& 5-53& 01C5.& 4</& 0<3:"&
5-53&G31/.5&75#&8B#,30,#?&\<3:"&*"C.$2&c#9<4<T3<3&RI+S&61#5.1#531&9G#1&
\<3:"T0"& A1#& :$.& SWI& 753& 25%5& 7BC,./"& 310135:.1& G./124105#?& !,& 8":$&
2"=":"&7"C.$&G.</.1#53&mOT,3,&B.,%4,#/"24"0$#?&*,0"&7BC,./"."#&7"=$&
<.21.1#01& ,.,8."#"#"8$& A"84".$2& 2B0."#$:."& NVf\Q& 8$3$H."3/"0$C$30"3E&
#"2"/$3&0"A"&:<2812&B.0,C,&G31&8<#<./124105#?&':#$>"&81.&7"82$3."#$E&
48,3"/5E& 91/5KH1#57B4& 2"="."#$& 8B3,>,& 91#-12.1%13& 7BC,./"."#& 7,&
#"2"/"&0"A5.&105./1/5%45#&N*=;5./"3E&RI+RQ?&&

Y";$."3&"#"%4$#/"."#"&9G#1&7BC,./":"&7"C.$&G.</.1#53&mOgT85&"=&61&B#4"&
0<=1:01& 91.5%/5%& <.21.1#01& 91#-12.1%/124105#& "3>"2& '6#,;"T0"& 0"&
913-& 1#212.1#01& 13& 8$2& 2"=":"& 7"C.$& G.</& 81717505#?& Ne1013E& & RIIRQ?&
!BC,./"E&WK+S&:"%&9,#,7,30"25&1#212&-B>,2."#$&"#"8$30"&G.</&310135&
B."#"2&4</&0<3:"T0"&5.2&<-&61&9131.&B."#"2&0"&4</&-B>,2&G.</.1#5353&5.2&
B3& 8171753013& 75#505#?& '/1#52"& !5#.1%52& \16.14.1#5T301& 581& +KS& :"%&
9#,7,30"25& -B>,2."#& "#"8$30"& 2"=":"& 7"C.$& G.</& 31013.1#5& "#"8$30"E&
:<=& 75301& <-& G.</& B#"3$:."& NJM+II& IIIQ& 5253>5& 8$#"0"& :1#& "./"24"0$#&
N!B#81E& RIIPQ?& !,& 61#5.1#E& 7BC,./"3$3& A1#& 7G.91013& -B>,2."#& 7"%4"&
B./"2&<=1#1&A1#&538"3$&5.95.1305#13&31&013.5&G31/.5&75#&8B#,/&B.0,C,3,&
9G841#/124105#?&&

!BC,./"& 5-53& 7"=$& #582& H"24G#.1#5n& 1#212& >5385:14E& +S& :"%$30"3& 2<-<2&
B./"2E& ".2B.& 2,.."3$/$E& 0<%<2& 91.5#& 61& 1C545/& 0<=1:5E& 2$#8".& 7G.9101&
:"%"/"2E& 7".$2-$.$2& 67?& 9575& 0135=& 61& 8,:."& 5.95.5& /18.12& 8"A575& B./"2E&
-B>,2."#$3& 013145/85=& 7$#"2$./"8$E& 8,& 8;B#."#$:."& 5.95.13/12& B."#"2&
8$#"."3"75.5#&N`B01..E&RI+I&61&f,//5398E&RI++Q?&c3>1013&6"#&B."3&75#&
A"84".$2&0"&7"=$&7BC,./"."#$3&".4$30"&:"4"3&2B.":."%4$#$>$&14213&B."75.5#?&
c#31C53&1;5.1;8585&B."3&75#&25%5353&7BC,./"&#5825E&1;5.1;8585&B./":"3&75#&
25%5:1& 2$:"8."& +WK+O& 2"4& 0"A"& H"=."& B.0,C,& 75.05#5./5%45#& N!1..E& RIIPQ?&
p.21/5=01& 7BC,./"& 5.1& 5.95.5& 8"C.$2.$& 75#& 61#5& B./"/"8$3"& 2"#%$3& :$.0"&
:"2."%$2& 7BC,./"& 310135:.1& +III& >56"#$30"& G.</& 91#-12.1%45C5&
8"3$./"24"0$#?&&&
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F"..1#E& `?f?E& (?'?& \".#:/;.1E& (5;& >,##134& 0:3"/5>8& "30& 31"#8AB#1&
>5#>,."45B3?& (181"#>A& (1;B#4& f'f(KOOKIWE& f1341#& HB#& ';;.510& fB"84".&
(181"#>AE&a3561#854:&BH&\1."U"#1E&+OOO?&

F"3813E& i?!?E& V?'?& *6130813E& [x;1#5/134".& 53618459"45B3& BH& 4A1& U"61&
"30& >,##134& /B45B3& B61#& "& .B398AB#1& 7"#?& e#B>1105398& RI4A&
V341#3"45B3".& fB3H1#13>1& fB"84".& [395311#539E& '/1#5>"3& *B>514:& f565.&
[395311#8E&+OPL?&

):B38E& *?E& (5;& f,##1348D& \18>#5;45B3E& X781#6"45B38& "30& jA1B#518?&
fBB;1#"4561&V38454,41&HB#&';;.510&`141B#B.B95>".&*4,0518E&\1;"#4/134&
BH&'4/B8;A1#5>&*>513>18E&j1x"8&'{`&a3561#854:E&J+WI&j'`aE&fB..191&
*4"45B3E&j|&ggPSJKJ+WIE&+OO+?&

eH"HHE& *?E& (5;& f,##134& zB#1>"84539E& wzX& `F|& fB"84".& "30& `"#531&
fB3H1#13>1E&`B#1A1"0&f54:E&kfE&a*'E&RIIJ?&

*AB#4E&'?\?E&f?)?&FB9"3E&(5;&>,##1348&"30&71">A&A"="#08D&jA15#& 5/;">4&
B3& ;,7.5>& 8"H14:& "30& 5/;.5>"45B38& HB#& >B"84".& /"3"91/134?& iB,#3".&
fB"84".&(181"#>AE&8;1>5".&V88,1&kB?&+RD&+OgKRIOE&+OOS?&

Y,E& i?E&\?k?& *.533E& [HH1>48&BH&U"61K>,##134& 5341#">45B3&B3& #5;& >,##1348?&
iB,#3".&BH&b1B;A:85>".&(181"#>AE&+IPE&fJ?E&RIIJ?&

&

& !
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0".9"&0"&B&2"0"#&2B.":&2$#$.">"24$#?&!,&31013.1E&:"#$/&/14#1&61:"&0"A"&
"=&0".9"&:<2812.5C531&8"A5;&0".9"."#$3E&4B;,2&<=1#530125&8,&8165:185&7,&
0<=1:01& 581E& 2$#$."75.1>1C5& "-$24$#?& !1..5& 75#& 4B;,2& :<2812.5C5& 61:"& 8,&
8$C.$C$& 5-53& 91.13& 0".9"."#$3& :<2812.5C5& 31& 013.5& :<281281& 0".9"&
2$#$./"."#$3&B&013.5&-B2&B.">"C$&0"&"-$24$#&NF"..1#&61&\".#:/;.1E&+OOOQ?&&

&

&

&

C6?87!>D&@1213&"2$34$&B.,%,/,3,3&%1/"452&9G841#5/5?&

&

(<=9"#.$&A"6"."#$3&"#0$30"3&"#4"3&0".9"&:<2812.52.1#5&310135& 5.1&2$#$."3&
0".9"."#&"#4">"2&0B.":$8$:."&"2$34$&%500145&01&"#4">"24$#?&!G:.1>1&#<=9"#&
61&H$#4$3"&8B3#"8$&B.,%"3&0".9".$&2B%,.."#$3&-1213&"2$34$&%50014531&142585&
"-$2."3/$%&B./"24"0$#?&Y,2"#$0"&71.5#45.05C5&<=1#1E&0".:"3K4B;,2K0".:"3&
%12.530125&05;&HB#/"8:B3,&61&2$:$:"&;"#".1.&5.1#.1:1#12&4B;,2&<=1#5301&
2$#$."3&0".9"."#$3&6"#.$C$&-1213&"2$34$&5-53&91#12.5&525&41/1.&2B%,.0,#?&& &

çeken akıntı sahil 

topuk (kum tepesi) 

dalyan(yarık) 
kırılan dalgalar 

çeken akıntı 
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&

>;!(21@9!

\<3:"&*"C.$2&c#9<4<&!<.4135T301&7BC,./"n&s8$6$&5-1#58531&7"4/"&8B3,>,&
8B.,3,/& 7B=,./"8$& 0,#,/,:."& 2"#%$."%/"& 8<#1>5t& N\#BU3539& 58& 4A1&
;#B>188& BH& 1x;1#513>539& #18;5#"4B#:& 5/;"5#/134& H#B/&
8,7/1#85B3M5//1#85B3& 53& .5Å,50Q& %12.5301& 4"3$/."3/$%4$#?& !,&
4"3$/."/"3$3& A1/& 7BC,./"& 8B3,>,& G.</& A".535& 2";8"/"8$E& A1/& 01&
:";$."3& 5.2:"#0$/& 8B3,>,30"& A":"44"& 2"./"& A".535& 2";8"/"8$& 9131.&
2"7,.& 9G#/<%4<#?& '3>"2E& 0"A"& G3>1& 01& 71.5#45.05C5& 9575E& 05.5/5=1& 0"A"&
,:9,3&B./"8$&310135:.1&7BC,./"&41A.52185&91-5#5#213&:";$."3&/<0"A".1&
8B3,>,&2,#4"#$."3."#&5-53&7,&:"=$0"&s7BC,.":"=/"t&41#5/5&2,.."3$./$%4$#?&
]"#$%$2.$2."#"& :B.& "-"3& :"2$3& 7BC,./"E& 2,#,M:"%& 7BC,./"E& 5253>5.&
7BC,./"E& "245HM;"85H& 7BC,./"E& 9575& 41#5/.1#53& "#4$2& 2,.."3$./"/"8$&
91#1245C5&G31#5./5%45#&N6"3!11>2E&RIIWQ?&&

&

E;!FG7B1B9!_8[KG7Gf8T8!

*B.,3,/& 85841/5& "C$=& 61& 7,#,30"3& 7"%.":"#"2& "2>5C1#0125& 13& 2<-<2&
75#5/& B."3& ".61B..1#1& 2"0"#& 95013& 85841/05#& N^125.K+Q?& F"6"& 7,#,30"3&
".$30$24"3& 8B3#"& :,4"2& 61& 9$#4."24"3& 91-1#12& 8B.,2& 7B#,8,30"& 5.1#.1#?&
!,30"3&8B3#"&525&"3"&7#B3%&6"#0$#E&7,3."#&8"C&61&8B.&"2>5C1#.1#1&A"6":$&
,."%4$#$#."#?& '2>5C1#.1#& 5-531& 95#052413& 8B3#"& A"6"& 954452-1& 2<-<.13&
7#B3%5B..1#01& 0"C$.$#& 61& 13& 8B3,30"& 2<-<2& A"6"& 2181>52.1#5& B."#"2&
4"3$/."3"3& ".61B..1#1& ,."%$#?& '.61B..1#1& 2"0"#& A"6"3$3& 95#5;& -$2/"8$&
61345."8:B3& B."#"2& "0."30$#$.$#?& '.61B..1#53& -16#185& 2$.>".& 0"/"#."#0"3&
B.,%"3&75#&"C&5.1&8"#$.$0$#?&]".;&"4$/."#$&8":185301&"2>5C1#.1#1&9G301#5.13&
2"3& 7,& 2$.>".& 0"/"#& "C$& 5-53013& 91-1#?& '2>5C1#.1#53& 2"3."3/"8$&
;1#H<=:B3& B."#"2& "0."30$#$.$#?& ]$.>".& 0"/"#& "C$& 5-530125& 2"3& 5.1E& ".61B.&
5-530125& A"6"& "#"8$30"& 2".$3.$C$& I?RKI?L& /52#B3& B."3& 7"#5:1#E&
".61B.B2";5..1#&="#&B."#"2&"0."30$#$.$#?&

&
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!
!
!
!
!

"#$#%!&$'%(')&*!M.M).LO<*&_L&!
!
!

!"#$%&!'()'*+&E&*1#0"#&![ihR&&
!

(R5?H6!`6U!F8467658!

A44;DMMUUU?>1213"25345?B#9M&

A44;DMMUUU?584"37,."H"0?9B6?4#M&

A44;DMM5.Z"30"#/"?584"37,.?9B6?4#M5301x?"8;x}0B8:"~8,7;"918M;#BZ1.1#&

&

L2U21a@!+87A6!`6U!F8467658!

A44;DMMUUU?#5;>,##1348?3B""?9B6M&

A44;DMM71">A8"H1?B#9?",M8,#HK10M#5;>,##1348&

A44;DMMUUU?,8."?B#9M};"91~#5;>,##1348&

A44;DMMUUU?3B""U"4>A?9B6M4A1/18M#5;?;A;&

A44;DMMUUU?U1"4A1#?>B/M">45654518M#1>#1"45B3M7B"4"3071">AM#5;>,##
1348�"6B50?A4/.&

A44;DMMUUU?8,#H#18>,1?>B/?",M/"53M71">AK8"H1M#5;K>,##1348M&

A44;DMMUUU?#5;>,##1348?>B/M&

                                                
1 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi 
!n"aatı ve Gemi Makinaları Mühendisli#i Bölümü , e-posta: barlas@itu.edu.tr 
2 !stanbul Teknik Üniversitesi, Gemi !n"aatı ve Deniz Bilimleri Fakültesi, Gemi ve 
Deniz Teknolojisi Mühendisli#i Bölümü , e-posta:sbeji@itu.edu.tr 
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&

C6?87!ED&@1213&"2$34$&B.,%,/,3,3&^5.1K],#H"..$&2$:$."#$30"&%1/"452&
9G841#5/5?&

&

\".:"3K4B;,2K0".:"3& %12.5301& 7"45/14#585& B.,;E& 0".9"& 2B%,.."#$& 7,&
%"#4."#$& 8"C."0$C$30"& -1213& "2$34$& B.,%4,#"3& H"2"4& 7<:<2& G.-124125&
7"45/14#5.1#5&H"#2.$.$2&9G841#13&7G.91.1#&4"755&25&/16>,44,#?&!"45/14#501&
7<:<2&G.-1241&9G=.1313&7,&H"#2.$.$2&"-$24"3&2$:$:"&0BC#,& 5.1#.1305C5301&
B#4"."/"& 05;& 1C5/530125& H"#2.$.$24"3& 2":3"2."3$#?& !"=$& 7G.91.1#01& 8,&
,=,3&/18"H1.1#01&:"6"%&:"6"%&8$C."%/"24"&7"=$."#$30"&581&358;1413&2$8"&
/18"H1.1#01&A$=."&8$C."%/"24"0$#?&!,&H"#2.$.$2&310135:.1&-1213&"2$34$3$3&
%500145& 61& 1425.5& B.0,C,& 7G.91& 01C5%52.52.1#& 9G841#/124105#& N'#4A,#E&
+OLRQ?& ^125.& JT41& -1213& "2$34$& B.,%,/,3,3& ^5.1K],#H"..$& 2$:$."#$30"& 25&
%1/"452&9G841#5/5&61#5./5%45#?&[C1#&7<:<2&G.-124125&05;&7"45/14#585&,=,3&
/18"H1.1#01&8$C."%"3&45;41&581&-1213&"2$34$&0"A"&%50014.5&B.,%/"24"&61&
0"A"&9135%&75#&7G.9101&14253&B./"24"0$#?&\5C1#& 45;&7"45/14#5.1#&01& 581&
-1213& "2$34$3$3& 2";8"/$& 8$3$#.$& 2".$#?& !G.9181.& H"#2.$.$2."#& 9G841#/12.1&
75#.5241E&-1213&"2$34$."#&2$:$0"3&"-$C"&0BC#,&JII&/&7B:,30"&61&L&/&K&JI&
/&135301&B."75./124105#&N^125.&SQ&N*AB#4&61&FB9"3E&+OOSQ?&X.,%,/,3,3&

dalyan(yarık) 

dalga ilerleme yönü 

çeken akıntı yönü 

topuk (kum tepesi) 
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&

C6?87!:D&*B.,3,/&*5841/5&

&

!,&="#&8":185301&2"3&5.1&".61B.&5-530125&A"6"&"#"8$30"&9"=&01C5%5/5&B.,#?&
!,&9"=&01C5%5/5E&9"=."#$3&:BC,3&B.0,C,&7G.91013&0"A"&"=&:BC,3&B.0,C,&
7G.91:1& 91-/1& G=1..5C5:.1& 91#-12.1%5#?& !,3"& 05H<=:B3& 0135#?& v<>,44"&
2,.."3$.0$24"3&8B3#"&"2>5C1#.1#1&0G313&B285Z135&"=E&2"#7B305B28545&H"=."&
2"3&".61B.&-16#18530125&2$.>".&0"/"#&"C$3"&91.05C5301E&2"30"&H"=."&B."3&
2"#7B305B2854&".61B.1&61&".61B.01&H"=."&B."3&B285Z13&01&2$.>".&0"/"#."#&
5-530125& 2"3"& 91-1#?& !,#"0"3& 0"& G3>1& 2".71E& B#"0"3& 0"& 4</& 6<>,0"&
0"C$.$#?& Y"%"/$3& 8"C.$2& 5-5301& 016"/& 10175./185& 5-53E& 8B.,3,/& 61&
0B."%$/& 85841/5353& 0<=9<3& -".$%/"8$:."& & 2"30"25& B285Z13& 61&
2"#7B305B2854&0<=1:5&71.5#.5&.5/54.1#&5-5301&4,4,./".$0$#?&&
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A44;DMMUUU?58."8,#H?B#9M#5;K>,##1348K4A1K7599184K>",81KBHK0#BU3539MÄ&

A44;DMM/:HU>?>B/M7B"4539M8"H14:K10,>"45B3M#5;K>,##134M&

A44;DMMUUU?#5;>,##1348?>B?,2&

A44;DMM#5;K8:/;B85,/?B#9M&

&

(R5?H6!M8U78KGS52bK2!

M2T@7@!?842c!I6!52cG5725D!

!1Z5&*E&!"#."8&!E&RIIg?&^5.1&61&713=1#5&2$:$."#0"&7BC,./"."#"&31013&B."3&

-1213& "2$34$."#$3& 53>1.13/185E& b`X& '#"%4$#/"& (";B#,E&

j``X!&b1/5&`<A13058.1#5&X0"8$E&h84"37,.D&SW&8":H"?&

!1Z5& *E& !"#."8& !E& V%$2& `?& RI+S?& @1213& '2$34$."#& 61& *,0"& !BC,./"."#&

@".$%4":$& RI+J& !5.05#5.1#& ]54"7$E& hjp& v"2H$& Y":$3."#$E& V*!ky&

OgPKLIWKSggPKSPKWE&h84"37,.D&LP&8":H"?&

-2?276!I6!U87A858765D!

!"#."8&!E&!1Z5&*E&j"%-$&c[E& V%$2&`E&RI+R?&@1213&"2$34$."#&61& h84"37,.T0"&

7BC,./"& B.":."#$3$3& 53>1.13/185E& b1/5& h3%""4$& j12352&

]B39#185&RI+R&!5.05#5.1#&]54"7$E&h84"37,.D&ROOKJIP?&

!"#."8& !E& !1Z5& *E& RI+J?& h84"37,.& Z"30"#/"& 7G.9185301& -1213& "2$34$."#&

310135:.1&/1:0"3"&91.13&7BC,./"."#E&@1213&'2$34$."#&61&

*,0"&!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E& h84"37,.D&

+K+R?&
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:";$8$3"&7"C.$&B."#"2E&7"=$."#$&75#&525&8""4&8<#/1241E&05C1#.1#5&581&016"/.$&
B."75./124105#?& @1213& "2$34$."#& 9131..52.1& #<=9"#.$& 61& H$#4$3".$& A"6"."#&
8B3#"8$& 0"A"& 2,6614.5& B."#"2& 21305.1#535& 9G841#/124105#?& \".9"3$3&
;1#5:B0,&61&0".9"&:<2812.5C5&"#44$C$30"E&-1213&"2$34$3$3&A$=$&0"&7,3."#"&
;"#".1.&B."#"2&"#4/"24"0$#?&@1213&"2$34$."#&0".9"&2$#$./"."#$3$3&B.0,C,E&
A1/13&A1#&4<#.<&2,/.,&8"A5.01&B.,%"75./124105#?&

&

&

C6?87!VD&@1213&"2$34$."#$3&H5=5281.&G=1..52.1#5?&

&

@1213& "2$34$."#$3& 2"#"241#535& 1425.1:13E& B.,%,;& B.,%/"/"."#$3$&
71.5#.1:13& 05C1#& G31/.5& 75#& H"24G#& 7G.910125& 2,/& G=1..52.1#505#?&
b1#-1241E& 2,/& G=1..52.1#5& -1213& "2$34$."#$& 0BC#,0"3& 71.5#.1:5>5& B./"=n&
7G.91353&05;&7"45/14#585353&%125..13/18535&:G3.1305#1#12&0B.":.$&B."#"2&
1425.1#?& h3>1& 4"31>52.5& :";$:"& 8"A5;& 2,/E& 0".9"& 61& "2$34$."#& 817175:.1&
0"A"& AB/BZ13& %125.01& 7G.91:1& :":$.$#& 61& 2$:$& 7"4$/14#585353& 0"A"& "=&
1C5/.5&B./"8$3"&:B.&"-"#?&!G:.1&75#&05;&HB#/,&0"&-1213&"2$34$&B."8$.$C$3$&
"#4$#$#?&&!<:<2&4"31>52.5&:";$:"&8"A5;&2,/&581E&05;&7"45/14#585353E&2$:$0"3&
,="2."%4$2-"& A$=."& 01#53.1%/18531& 31013& B."#"2& -1213& "2$34$& B."8$.$C$&

!!Z!"#$ !!Z!"#$ 

!!"Z!""#$ 

!"
#"
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&
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&
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kB#/".& 75#& 538"3& 0"252"0"& B#4"."/"& +WKRI& 21=& 31H18& ".$#E& 61& A1#&
31H1841&B#4"."/"&WII&/.&A"6"&".$3$#&"3>"2&7,3,3&JWI&/.&2"0"#&7G.</<&
"2>5C1#.1#1& 9501#?& b1#585& 7,#,3& 61& 8B.,2& 7B#,8,& 9575& G.<& 7B%.,2& "0$&
61#5.13& 5.145>5& 7G.91.1#01& 2".$#?& *B.,3,/,3& 2B34#B.<& /1#21=5& 8535#&
85841/5&4"#"H$30"3&B.,#n&8B.,2&".$;&61#/1&71:53&8";$30"25&8535#&A<>#1.1#5&
4"#"H$30"3&B4B/"452&B."#"2&B.,%4,#,.,#?&'3>"2&8B.,3,/"&1425&1013&7"=$&
#1H.128& /12"35=/"."#& 0"& 6"#0$#?& '4"#0"/"#& -16#18530125& 7"8$3-&
#181;4G#.1#5&N".$>$."#Q&01C5%13&2"3&7"8$3>$3"&9G#1&1425&101#213&25/:"8".&
#181;4G#.1#E& 2"30"& "#4/$%& 2"#7B305B2854& :"& 0"& "="./$%& B285Z13&
8165:1.1#531&9G#1&8B.,3,/0"&01C5%52.52.1#&:";"75.5#?&&

&

V;!g24Gb8[KG7Gf8!

@BC,3.,2."&8,:,3&2".0$#/"&2,66145E&"C$=&61&7,#3,&8,&<84<301&4,4/":"&
:141#.5&B.">"2&75-5/01&1425&9G841#/18531&#"C/13E&:<=/1&75./1:13&75#&
25%5353& ;"352& A".530125& A"#1214.1#5& 8B.,3,/& :B.."#$3$3& 8,:."& 41/"8$3"&
31013& B.,#?& !BC,./"& :"& 0"& 7BC,.":"=/"& 8<#1>535E& 25%5353& 8B.,3,/&
:B.."#$3$3& 8$6$& 5.1& 41/"8$& 7"%."4/"24"0$#?& ]"="=101353& 8B.,3,/& :B.."#$&
8,:."&41/"8&1445C5301&"C$="&95#13&8,&4<2<#<.<#&:"&0"&:,4,.,#E&61&5841/.5&
B."#"2& 8B.,2& 4,4/":"& 7"%."3$#?& '3>"2& 3B#/".& 75#& 25%5353& 8B.,2& 4,4/"&
8<#185& 3"05#13& 75#& 0"252":$& "%/"24"0$#?& N*41#7"E& +OPWQ?& *B.,2& 4,4/"&
183"8$30"& 2"30"& :<281./1:1& 7"%.":"3& 2"#7B305B2854& 0<=1:5& A50#BZ13&
5:B3."#$3$3& "#4/"8$3"E& 7G:.1>1& 8B.,3,/& /1#21=5353& ,:"#$./"8$3"&
31013&B.,#?&!1.5#.5& 75#& 8<#1& 8B3#"&0"&"#4$2& 5841/.5&B."#"2& 8B.,2& 4,4/"2&
/</2<3& B."/"=?& *B.,2& 4,4,."/"=& "3"& 1#5%5.05C5301& 581& 25%5& 5841/85=&
B."#"2& 8B.,2& ".$#& 61& 8,& A"6"& :B.."#$3"& 95#1#& N"8;5#"8:B3Q?& b131..52.1&
/524"#$&H"=."&B./":"3&7,&8,&G28<#<2&#1H.1285353&B.,%/"8$3"&8171;&B.,#?&
!"=13& G28<#<C1& 9$#4."24"& 2"8$./":."& N."#539B8;"=/Q& 75#.5241& A"6"&
:B.."#$3$3& 4$2"3/"8$& 0"& 1%.52& 14/124105#?& F"6"& :B.."#$3$3& 4$2"3/"8$&
A".5301& 2$8"& 8<#101& 6<>,0,3E& 13& G31/.585& 01& 71:5353& B285Z13& 5A45:">$&
2"#%$."3"/"=&A".1&NA5;B285Q&91.175.5#?&!,&183"0"&2,#4"#/"&95#5%5/5&61&5.2&
:"#0$/& :";$."/"=& 581& 75#& /524"#& 0"A"& 8$6$& "8;5#"8:B3,& 8G=& 2B3,8,&
B."75.5#E&7,&0"&A5;B285353&01#53.1%/18531&:B.&"-"#?&&

39 
 

!1Z5& *E& !"#."8& !E& RI+J?& @1213& "2$34$."#$3& B.,%,/,E& @1213& '2$34$."#& 61&

*,0"&!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E& h84"37,.D&

+JKRW?&

!"#."8& !E& !1Z5& *E& RI+S?& RIIgKRI+J& Y$.."#$& '#"8$30"& h84"37,.T0"& @1213&

'2$34$."#& k10135:.1& `1:0"3"& b1.13& !BC,./"."#E& P?& ]$:$&

`<A13058.5C5&*1/;B=:,/,E&h84"37,.D&+JOK+SP?&

V%$2& `E& RI+J?& !BC,./"& B.":."#$& 61& /10:"E& @1213& '2$34$."#& 61& *,0"&

!BC,./"."#&@".$%4":$&RI+J&!5.05#5.1#&]54"7$E&h84"37,.D&RLKJW?&

jB2.,&'*E&RI+J?&*,0"&7BC,."3M7BC,.":"="3&25%5:1&31.1#&B.,:B#}E&@1213&

'2$34$."#& 61& *,0"& !BC,./"."#& @".$%4":$& RI+J& !5.05#5.1#&

]54"7$E&`":$8E&h84"37,.D&JLKSS?&

jB2.,& '*E& RI+J?& *,0"& 7BC,."3M7BC,.":"="3& 25%5:1& 31.1#& :";$./".$}E&

@1213& '2$34$."#& 61& *,0"& !BC,./"."#& @".$%4":$& RI+J&

!5.05#5.1#&]54"7$E&h84"37,.D&SWKWS?&

.1S878[a6!M8U78KGS52bK2!

'#4A,#& (*E& +OLR?& '& 3B41& B3& 4A1& 0:3"/5>8& BH& #5;& >,##1348E& iB,#3".& BH&

b1B;A:85>".&(181"#>AE&LgNgQD&RggPKRggO?&&

!"#."8&!E&!1Z5&*E&RI+W?&(5;&>,##134&H"4".54518&B3&4A1&!.">2&*1"&71">A18&BH&

V84"37,.& "30& 1HH1>48& BH& >,.4,#".& "8;1>48& 53& 8A";539& 4A1&

53>501348E&k"4,#".&F"="#08?&

!"8>B&\(E&+OPJ?&*,#H&=B31&>,##1348?&fB"84".&[395311#539E&gD&JJ+KJWW?&

30 
 

"=".4$#?& j"%.$& :";$:"& 8"A5;& 75#& 0135=01& 581E& -1213& "2$34$& B."8$.$C$& 13& "=&
B."30$#& NeH"HHE& RIIJQ?& ^125.& WT01& 'C"-.$& N[:<;Q& 61& ]5.:B8& N*"#$:1#Q&
8"A5..1#530125& 2,/& :";$."#$& 9G#<./124105#?& h3>1& 2,/"& 8"A5;& 7G.91.1#&
0<%<2&05;&1C5/531&8"A5;&B./"24"&61&-1213&"2$34$."#$3&B.,%/"8$&61&9<-.<&
B./"8$&"-$8$30"3&0"A"&,:9,3&%"#4."#$& 8"C."/"24"0$#?&c41&:"30"3&2".$3&
2,/.,& 7G.91.1#01& 05;& 1C5/5& 052& B./"24"& 61-1213& "2$34$."#& :"&
B.,%"/"/"24"&61:"&=":$H&B./"24"0$#?&&

&

& &

C6?87!WD&'C"-.$&N[:<;Q&61&]5.:B8&N*"#$:1#Q&8"A5..1#530125&53>1&2,/&:";$8$?&

&

E;!"6?61!&?@14@725@1!<Q[76196T8!

@1213& "2$34$3$3& 0$%"#$0"3& 9G#<.<;& 71.5#.13175./185& 2B.":& B./"/"2."&
71#"71#E& %,& 9G=.1/.1#53& G31/.505#D& *"325& 75#& 2"3".& 7B:,3>"& 016"/&
1013& 75#75#531& 2"#$%/$%& 61& 0<=1385=& 5.1#.1:13& 8,n& 71.5#.5& 75#& 7G.9101&
8,:,3&#1395353&05;4125&2,/&A"#121453013&0B.":$&7,."3$2&61&2"A61#1395&
75#&9G#<3</&"./"8$n&0<=13.5&75#&75-5/01&0135=1&0BC#,&5.1#.1:13&2G;<2n&
2$:$:"&0BC#,&91.13&0".9"."#0"&/1:0"3"&91.13&7B=,./"&61&0<=1385=.52?&
!,&71.5#45.1#013&75#5&61:"&75#2"-$3$3&B./"8$E&-1213&"2$34$3$3&6"#.$C$3"&75#&
5%"#1445#?& ^125.& LT0"& ^5.1T01& 418;54& 105.13& -1213& "2$34$& 7G.9185353&
HB4BC#"H$& 9G#<./124105#?& @1213& "2$34$."#$& 1425.1:13& H"24G#.1#013& 75#585&
01&2$:$&:";$."#$3$3&14258505#?&*"A5.1&:";$./$%&B."3&5821.1E&0G%13/5%&7B#,&
A"44$E&01#1&"C=$E&2"3".&-$2$%$E&2":".$2&B.,%,/E&67?&9575&H5=5281.&:";$."#E&05;&



49 
 

':#$>"& "2>5C1#.1#01& ".61B.& 5-531& 95#/5%& B."3& 8,E& ".61B.& 5-5301& :<=1:&
91#5.5/535& "=".4/"2."& 9G#16.5& 8<#H"24"3& :";$8$3$& 7B="75.5#?& c3>125&
:$.."#0"E&B.,%"3&A"8"#$3&"8;5#1&105.13&8,:,3&G=1..5C5&61& 5-1#5C5:.1& 5.5%25.5&
B.0,C,& 0<%<3<.<#0<?& & '3>"2& "#4$2& 5-1#52.1#5& H"#2.$& B./"8$3"& #"C/13&
0135=&8,:,&61&4"4.$&8,:,3&61#05C5&A"8"#$3&713=1#&B.0,C,&75.53/124105#?&
F1#& 525&0,#,/0"&0"&B8/B452& H"#2.$.$C$3&".61B.&61&B3,&-16#1.1:13&2$.>".&
0"/"#."#&"#"8$30"25&:";$:$E&75#&7"%2"&01:5%.1&".61B.B2";5..1#&="#$&7B="#&
61& 91-5#913.52& "#4$%$3"& 31013& B.,#& NX#.BU825E& +OOPQ?& '.61B.B2";5..1#&
="#$3&7B=,./"8$:."&".61B.&5-531&8$6$&61&1.124#B.54&2"-"C$&B.,#E&7,3"&7"C.$&
B."#"2& 0"& 9131..52.1& 2"3."& 7B:"3/$%& ;1/71& #132.5& 8$6$:."& 2"#"241#5=1&
"C$#& "2>5C1#&G01/5& 91.5%5#?& *B3,-4"& 2"#7B3&05B2854& 61&B285Z13&01C5%5/5&
B.,/8,=& :G301& 1425.135#?& N*=;5./"3E& +OOgQ?& '2>5C1#& 5-5301& 8<#H"24"3&
:";$8$3$3&61&".61B.B2";5..1#&="#$3&7B=,./"8$&"2>5C1#.1#53&9135%.1:175./1&
2";"85418535& 7B="#E& ":3$& ="/"30"& ".61B..1#53& A"6"."3/"8$& 61&
2"3."3/"8$30"& B#4":"& -$2"3& 0139185=.52.1& 8B.,3,/& 8$2$34$8$& :"%"3$#?&
*<#H"24"3& A"8"#$& 61& B3"& 7"C.$& 91.5%13& 01C5%52.52.1#& 6"#& B."3& A5;B285:5&
0"A"&0"&"C$#."%4$#$#&61&8<#1>5&A$=."30$#$#?&&

!BC,.":"=/"& B.9,."#$30"& 2"#%$."%$."3& 8B#,3."#0"3& 75#585& 01& B.":&
8B3#"8$30"&"2>5C1#&13H1285:B3."#$3$3&91.5%/18505#?&X.9,."#$3&m&WI&85301&
7"241#5& 5-1#13& 25#.5& 8,."#$3& "8;5#1& 105./185:.1& 13H1285:B3& ;#B7.1/5&
:"%"3/"24"0$#?& !BC"=0"& 7,.,3"3& 7"=$& 7"241#5.1#53& "8;5#1& 105./185& 01&
8B#,3& :"#"4"75./124105#?& c=1..52.1& 4"4.$& 8,."#$3& 25#.13/185& 0"A"& 8$2&
9G#<./1241& B.,;E& 7"=13& 01& 7"C$%$2.$2& 85841/5& =":$H."/$%& 25%5.1#01&
/"34"#&13H1285:B3."#$&9G#<.175./124105#?&N*=;5./"3E&RI+RQ?&&&

!1:53& B285Z1385=& 2".0$C$30"& 75.53-& 2":7$E& 8B.,3,/& 61& 0B."%$/& 0,#/"8$&
91.5%175.5#?& ]".;& 4"/"/13& 0,#/"=0"3& G3>1& 81/;"452& 8535#& 85841/5&
"2456"8:B3,&310135:.1&A5;1#4"385:B3&61&4"%52"#05E&0"A"&8B3#"&5.1#.1:13&
A5;B285E&2"30"&A50#BZ13&5:B3."#$3$3&"#4$%$:."&91.5%13&"850B=E&6<>,44"3&$8$&
2":7$:."& B#4":"& -$2"3& A5;B41#/5& 142585:.1& 2".& "4$/$3$3& :"6"%."/"8$E&
-1%54.5& #545/& 7B=,2.,2."#$E& "2>5C1#& "4"#0"/"#."#$30"& 7"8$3-& "#4$%$&
9G#<.175.5#E& 2".753& ;B/;".":"75.05C5& 2"3&/524"#$& "="."75.5#?& !5.53-& 2":7$&
B.0,C,30"& ."#539B8;"=/& :"35& 9$#4."2& 2"8$./"8$& 916%1#E& A"6"& :B.."#$&

40 
 

!1Z5&*E&!"#."8&!E&!B,30"#:KH54410&3B3K.531"#&058;1#8561&U"61&/B01.&HB#&

#195B38& BH& "#754#"#:& 91B/14#:?& V341#3"45B3".& iB,#3".& zB#&

k,/1#5>".&`14AB08&V3&z.,508E&SWNLQD&LSJKLWgE&RIIS?&

!BU13& 'iE& V3/"3& \)E& +OLO?& (5;& >,##1348& RD& )"7B#"4B#:& "30& H51.0&

B781#6"45B38?&iB,#3".&BH&b1B;A:85>".&(181"#>AE&gSD&WSgOK

WSOI?&

!BU13&'iE&+OLO?&(5;&>,##1348&+D&jA1B#145>".& 53618459"45B38?& iB,#3".&BH&

b1B;A:85>".&(181"#>AE&gSD&WSLPKWSgP?&

fA"30#"/BA"3& eE& *"35.& ],/"#& vE& i13"& !]E& +OOg?& (5;& >,##134& =B318&

".B39& 71">A18& 53& bB"E& w184& fB"84& BH& V305"E& iB,#3".& BH&

w"41#U":& eB#4& fB"84".& "30& X>1"3& [395311#539E& +RJNLQD&

JRRKJRP?&&

\".#:/;.1& ('E& `">`"A"3& iFE& (1351#8& iF`E& k1.2B& vE& RI++?& (5;&

f,##1348E&'33,?&(16?&z.,50&`1>A?E&SJD&WW+yP+?&

b138535&vE&'8A.1:&wE&RI+I?&[x"/53"45B3&BH&#5;&>,##134&H"4".54518&53&4A1&

a35410&*4"418E&k"4&F"="#08E&WSD&+WOy+gW?&&

F"..1#&`fE&\".#:/;.1&('E& +OOO?&(5;& >,##134&0:3"/5>8& "30&31"#8AB#1&

>5#>,."45B3?& (181"#>A& (1;B#4& f'f(KOOKIWE& f1341#& HB#&

';;.510&fB"84".&(181"#>AE&a3561#854:&BH&\1."U"#1?&

31 
 

7"45/14#58535& 0BC#,0"3& 1425.1/1241E& 7,& 0"& -1213& "2$34$& B.,%,/,3,&
"#4$#/"24"0$#&N!1Z5&61&!"#."8E&RI+JQ?&&

&

&

C6?87!XD&^5.1T01&-1213&"2$34$&7G.9185353&HB4BC#"H$?&

&

@1213& "2$34$."#& -1%54& B."#"2& <-& 9#,7"& ":#$."75.5#?& !,3."#0"3& 5.25& s8"754&
-1213& "2$34$t& 0$#?& !,& 4<#& "2$34$."#& 7"=13& ":."#& 7B:,3>"& ":3$& :1#01&
9G#<.<#.1#E& :1#.1#5& ;12& 01C5%/1=?& h253>5& 45;& "2$34$."#& s"35013& B.,%"3&
-1213& "2$34$t."#0$#?& *"A5.1& 91.13& 0".9"."#$3& :<2812.5C5353& 01C5%5/531&
7"C.$&B."#"2&2$8"&75#&8<#1&5-1#585301&B.,%"75.5#&61&-B2&41A.521.505#?&@1213&
"2$34$3$3& <-<3><& 61& 8B3& -1%505& 581& s91=5>5& "-$C"& -1213& "2$34$t& 0$#?& !,&
"2$34$."#E&2$:$&7B:,3>"&:1#&01C5%45#13&"2$34$."#0$#?&

&

V;!"6?61!&?@14@725@1!O7B=4BJB!M24896458765A6!+27S2!L2K@7@9@&

@1213& "2$34$3$3& B.,%"75./185& 5-53& 91#12.5& 5.2& 2B%,.& 4B;,2K0".:"3K4B;,2&
HB#/,30"&75#&05;&7"45/14#585353&6"#.$C$0$#?&!,&45;&75#&05;&7"45/14#585301E&



50 
 

"-$.$#?& !,& 2,#4"#$."3& 2"="=101.1#53& 5.2& :"#0$/& 5.1& A":"4"&
0G30<#<.175./185&"-$8$30"3&G31/.505#?&

!BC,./"& 8<#1>5353& 01C5%213& B./"2."& 75#.5241& 9131.& B."#"2& <-K0G#4&
0"252"&8<#0<C<&8G:.13/124105#E&"3>"2&25/5&="/"3."#0"&8,:"&7"4/"&5.1&
0B."%$/& 61& 8B.,3,/,3& 4"/"/13& 0,#/"8$& "#"8$30"& 91-13& 8<#1&
,=":"75.5#?& *,:,3& 2$8"& 8<#101& A5;B41#/5:1& :B.& "-">"2& 0<=1:01& -B2&
8BC,2&B.0,C,&7"=$&584583"5&0,#,/."#0"&7,&8<#1&1301#&01&B.8"&75#&8""41&
2"0"#&,."%"75./124105#&Nj5;4B3E&RI++Q?&&

Y";$."3&/<0"A".1&61&5.2:"#0$/&8B3,>,30"&2"="=101353&A":"4$&2,#4,.,#&
581E& 2.5352& 9505%& "2>5C1#.1#1& "8;5#1& 105.13& 8,& /524"#$& 61& 5-1#5C5& 5.1&
5.5%25.505#?&!BC,.":"=/$%&25%5.1#53&m&gI&5301&"2,4&"2>5C1#&A"8"#$&/1:0"3"&
91.05C5&75.05#5./5%45#?&!BC,.":"="3&25%5.1#53&"2>5C1#.1#531&2,/E&-"/,#&61&
2,8/,C"& 7,."%/$%& JKS& /.M29T0"3& 0"A"& "=& /524"#."#0"& 8$6$& "8;5#1&
105./5%&B."75.1>1C5&5.1#5&8<#<./<%4<#?&]5#.5&8,."#&61&/501&5-1#5C5353&"8;5#1&
105./185&5.1&B.,%"3&"2>5C1#&13H1285:B3."#$3"&0"&#"84."30$C$&75.05#5./5%45#?&
'2,4& A"8"#& 5.1& 91.5%13& G01/& 61& 5-1#52413& 2":3"2."3"75.1>12&
13H1285:B3."#& "2>5C1#53& 5:5.1%/1& 8<#1>5301& G31/.5& H"24G#.1#05#?& & Y"2$3&
="/"3"&2"0"#E& &7"=$&7BC,./"&B.9,."#$30"& ."#539B8;"=/$3&-G=<./105C5&
61& "2>5C1#& 5-531& 8$6$& "8;5#"8:B3,& B./"0$C$& 5.1#5& 8<#<.1#12& s2,#,&
7BC,./"t0"3&7"A8105.5#05?&'3>"2&9<3</<=01&7,&B.9,."#$3&8,:"&7"4/"&
G3>185&0"A"&G3>1013&6"#&B."3&2".;&#54/5&7B=,2.,2."#$&9575&".41#3"45H&75#&
31013013&G./<%&B."75.1>1C53013&7"A8105./124105#&NFBB;1#E&RI++Q?&&

]"="=10101& B.,%"75.1>12& /1#21=5& 8535#& 85841/5& A"8"#$3$& 581& B285Z1385=&
91-5#5.13& 8<#1& 71.5#.1#?& Y";":& 8B.,3,/& 61& 2".;& /"8"Z$& 91#1245#13&
7BC,.":"=/"& B.9,."#$30"& 71:530125& 9G#<.13& 2".$>$& A"8"#E& 7BC,./"&
0$%$30"& 41/1.& :"%"/& 01841C5& 91#1245#13& 0,#,/."#0"2531& 713=1#05#?&
X285Z13&:141#85=.5C531&7"C.$&91.5%13&71:53&A"8"#$E&B#4":"&-$2"3&3G#B.BZ52&
71.5#45.1#53E&2".$>$&A"8"#$3&61&G.</<3&7"%.$>"&31013505#?&!1:353&:141#85=&
B285Z13.13/185& A".5301& 8G=& 2B3,8,& A"8"#."#& 71%& 0"252"& 5-5301&
7"%.":"75.5#?& !BC,./"& 61& 7BC,.":"=/"& B.9,."#$30"& 2.5352& 0,#,/&
2B3H<=:B30"3& B#:"34"8:B3& 2":7$3"E& 3G714.1#013& 2B/":"& 61&
35A":145301&G.</1&2"0"#&950175.5#?&
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F"3813&i!E&*6130813&V'E&+OPL?&[x;1#5/134".&53618459"45B3&BH&4A1&U"61&

"30& >,##134& /B45B3& B61#& "& .B398AB#1& 7"#?& e#B>1105398&

RI4A& V341#3"45B3".& fB3H1#13>1& fB"84".& [395311#539E&

'/1#5>"3&*B>514:&f565.&[395311#8?&

],/"#& kE& vB,.9"#58& bE& w"#31#& ifE& RI++?& V/;.1/134"45B3& "30&

/B05H5>"45B3& BH& "& 4A#11K05/1385B3".& #"05"45B3& 84#188&

HB#/,."45B3& HB#& 8,#H& =B31& "30& #5;K>,##134& ";;.5>"45B38E&

fB"84".&[395311#539&WPD&+IOgK+++g?&

),8A531& i!E& +OO+?& '& 84,0:& BH& #5;& >,##134& 0#BU35398& "30& U1"4A1#&

#1."410&H">4B#8E&k"4&w1"4A1#&\59E&+LD&+Jy+O?&

):B38& *E& +OO+?& (5;& f,##1348D& \18>#5;45B3E&X781#6"45B38& "30& jA1B#518?&

fBB;1#"4561&V38454,41&HB#&';;.510&`141B#B.B95>".&*4,0518E&

\1;"#4/134& BH& '4/B8;A1#5>& *>513>18E& j1x"8& '{`&

a3561#854:E&J+WI&j'`aE&fB..191&*4"45B3E&j|&ggPSJKJ+WI?&

`5.B8A58& `E& *41;A138B3& wiE& RI++?& (5;& >,##134& 18>";1& 84#"419518D&

.188B38&HB#&8U5//1#8&"30&>B"84".&#18>,1&",4AB#54518E&k"4&

F"="#08E&WOD&PRJyPJR?&&

`B#9"3& \E& X="331K*/54A& iE& j#5998& jE& RIIO?& *1.HK#1;B#410& U"41#& "30&

0#BU3539&#582&1x;B8,#1&"4&8,#H&71">A18E&',84&k&u&i&e,7.5>&

F1".4AE&JJD&+PIKP?&
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*BC,2& 8,."#0"& 91#-12.1%13& 7"=$& 7BC,.":"=/"& B.9,."#$30"& 91.5%175.13&
A5;B41#/5& 2B#,:,>,& 75#& 1425& 9G841#175.5#?& v<>,4& 8$>"2.$C$3$3& JgKRI& fÑ&
"#".$C$30"& +fÑ& 0<%/185:.1E& 71:353& B285Z13& 4<2145/5353& m& W& B#"3$30"&
"=".0$C$& 75.05#5./5%45#& NeB.01#/"3E& RIISQ?& Y"6"%.":"3& /14"7B.5=/"&
310135:.1& 71:53& 0"A"& "=& B285Z131& 5A45:"-& 0,:"#& 61& A5;B285:1& 0"A"&
0":"3$2.$& A".1& 91.175.5#?& '8.$30"& A5;B41#/5E& 91.5%/185& 5-53& 71.5#.5& 75#&
="/"3& 91-/185& 91#1245C53013E& 75#& "3."/0"& B.":$3& 6"A"/14535& 01&
9G841#13& 75#& 0,#,/0,#?& b1#-1241& 8BC,2& 8,:,3& %B2& 142585:.1& 5.2&
"%"/"."#0"& B#4":"& -$2"3& 2B34#B.& 105.1/1:13& A$=.$& 8B.,2& ".$;& 61#/1E&
2".;&"4$/$3$3&A$=."3/"8$E&454#1/1&61&81/;"452&8535#&85841/5&"2456"8:B3,&
/14"7B.52& 5A45:">$& "#44$#/"24"0$#?& '3>"2& 7"=$& 6"2"& #";B#."#$30"& +I& fÑ&
013& 0"A"& 8BC,2& 8,."#0"& ,=,3& 8<#1& 8,".4$30"& 2"./$%& -B>,2."#0"&
A5;B41#/5353&2B#,:,>,&142585&B.0,C,&0<%<3<./<%4<#?&NFBB;1#E&RI++Q?&&

+OSI& :$.$30"& 2G;12.1#& <=1#5301& :";$."3& 7BC,./"& 5.1& 5.95.5& 0131:.1#01E&
4"4.$&61&4,=.,&8,:,3&1425.1#5&"#"%4$#$./$%4$#?&!,&0131:.1#01E&7BC,./"&4"4.$&
8,:."& 91#-12.1%45#5.05C5301E& :BC,3.,2& H"#2$& 310135:.1& ".61B.& 5-53013&
".61B.<&-16#1.1:13&2$.>".&0"/"#& 5-531&8$6$&91-5%5&B.0,C,E&7G:.1>1&2"3$3&
81:#1.1#12&2"30"&8B0:,/E&;B4"8:,/&9575&1.124#B.54.1#53&:BC,3.,C,3,3&
"=".0$C$&9G#<./<%4<#?&j,=.,&8,:."&91#-12.1%45#5.13&7BC,./"."#0"&581&4"/&
41#8531& 0"/"#."#0"3& ".61B.& 5-531& 8$6$& 8$=0$C$E& 7G:.1>1& 2"3$3& A">/5353&
"=".0$C$& 61& :BC,3."%4$C$E& 2"30"25& 1.124#B.54.1#53& :BC,3.,C,3,3& "#44$C$E&
"2>5C1#& G01/5353& 0"A"& 0"& 2G4<& 75#& A".& ".0$C$& 71.5#45./5%45#?& Fl.7,25E&
0"A"& G3>1& 01& 7"A8105.05C5& <=1#1E& 538"3."#0"25& 7BC,./"& 61&
7BC,.":"=/"& B.9,."#$30"& 8,:,3& 4"4.$& :"& 0"& 4,=.,& B./"8$3$3& 2"3&
A">/5301&61&1.124#B.54&0139185301&7G:.1&"3."/.$&75#&H"#2&B.,%4,#/"0$C$&
9G=.13/5%45#?&\131:81.&8B3,-."#."&;#"452&:"%"/0"&2"#%$."%$."3&B.9,."#0"&
0,#,/,3& H"#2.$& B./"8$E& "2>5C1#.1#1& 95#13& 8$6$& /524"#$30"25& 01C5%52.5C1&
7"C."3/$%4$#& NFBB;1#E& RI++Q?& e#"45241& 7BC,./"&B.9,."#$30"& -B2& "=& 75#&
/524"#&8$6$&A"6"&:B.,&61&"2>5C1#.1#1&2"-/"24"0$#?&! !
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X#=1>A& `\E& jAB#34B3& [!E& `">`"A"3& iFE& Xo(15..:& wfE& *4"34B3& jeE&

RI+I?& '.B398AB#1& #5;& >A"331.& /59#"45B3& "30& 8105/134&

4#"38;B#4E&`"#531&b1B.B9:&Rg+D&RgPKRO+?&

X#=1>A& `\E& (1351#8& iF`E& jAB#34B3& [!E& `">`"A"3& iFE& RI++?&

`19">,8;8&B3&#5;&>A"331.&7"4A:/14#:D&X781#6"45B38&"30&

/B01.539E&fB"84".&[395311#539&WPD&POIKOIg?&

eH"HH&*E&RIIJ?&(5;&f,##134&zB#1>"84539E&wzX&`F|&fB"84".&"30&`"#531&

fB3H1#13>1E&`B#1A1"0&f54:E&kfE&a*'?&

*"714&!*E&!"#"35&b'E&RI++?&z51.0&53618459"45B3&BH&#5;&>,##1348&".B39&4A1&

8B,4A1#3&>B"84&BH& 4A1&f"8;5"3&81"E&*>51345"& V#"35>"&'E&+P&

NSQD&PgPKPPS?&

*A1#21#& *E& w5..5"/8B3& 'E& F"4H51.0& iE& !#"301#& (E& F":13& 'E& RI+I?&

!1">A9B1#8T& 71.51H8& "30& 71A"65B,#8& 53& #1."45B3& 4B& 71">A&

H."98& "30& #5;& >,##1348E& '>>50134& '3".:858& "30& e#161345B3&

SRD&+gPWy+PIS?&

*AB#4& '\E& FB9"3& f)E& +OOS?& (5;& >,##1348& "30& 71">A& A"="#08D& jA15#&

5/;">4& B3& ;,7.5>& 8"H14:& "30& 5/;.5>"45B38& HB#& >B"84".&

/"3"91/134?&iB,#3".&fB"84".&(181"#>AE&8;1>5".&V88,1&kB?&

+RD&+OgKRIO?&



52 
 

W;!$G72K72=4@5@a@!_2?4Q5765!

!BC,./"& 61& 7BC,.":"=/"& B.9,."#$30"& ".44"& :"4"3& 7"=$& 2B.":."%4$#$>$&
H"24G#.1#&7,.,3"75.5#?&!"=13&01&7BC,./":$&75#&4#"6/"&:"&0"&75#&A"84".$2&
41452.1:175./124105#?&c#31C53&8$C&8,:"&7"%&"%"C$&;B=58:B30"&7".$2."/"&
"4.":"3& 75#585353& 7"%$3$& 0571& -"#;/"8$E& :<=/1241& B."3& 75#& 25%5:1& 8<#"4&
/B4B#,E&Z14&825&9575&0135=&"#"-."#$3$3&-"#;/"8$E&1;5.1;8585&B."3&75#&25%5353&
8,0":213&3G714&91-5#/185E&5821/52&2".;&A"84".$C$&B."3&75#5353&:<=1#213&
2".;&2#5=5&91-5#/185&7BC,./":$&41452.1:175.5#?&F"6"&5.1&4<;.<&0".$%&:";"3&
75#& 0".9$>$3& 01#53.52& .5/54.1#535& "%/"8$& 8B3,>,& 354#BZ13& 3"#2B=,30"3&
1425.131#12& 7BC,./"8$& 8G=& 2B3,8,& B."75.5#?& *,0":213& 3G714& 91-5#/12&
7<4<3&:"%&9#,;."#$30"&13&:":9$3&41452.1:5>5&31013&B."#"2&9G#<./124105#&
Nf,//538E& +OO+Q?& !5.53-& 2":7$3"& :B.& "-"75.1>12& A1#& 4<#.<& 0,#,/&
7BC,./"& 5-53& 75#& #582& H"24G#<0<#?& ]"H"& 61& B/,#5.52& 4#"6/"."#$E& 53/1E&
2".;41& #545/& 7B=,2.,2."#$& 75.53-& 2":7$3"& :B.& "-"#"2& 7BC,./"& 8<#1>535&
7"%."4"75.5#?&&

*B.,2& 4,4"#"2& 0".$%& :";"3& 81#7184& 0".$>$."#$3& 7BC,./"& B.9,."#$& 0"& ;12&
81:#12& 01C5.05#?& *1#7184& 0".$>$."#& 7"=13& 0".$%& G3>185& 8$2& 8B.,2& ".$;&
61#1#12& NA5;1#61345."8:B3Q& 8,".4$30"& 0"A"& ,=,3& 8<#1& 2"./"2& 5841#.1#?&
\".$%& G3>185& :";$."3& A5;1#61345."8:B3."& 2"3& 2"#7B3& 05B2854& 0<=1:.1#5&
0<%1#E& 7G:.1>1& 8B.,2& 4,4,/"& 183"8$30"& :<281.13& 2"#7B3& 05B2854&
8B.,3,/&/1#21=535&,:"#">"2&0<=1:1&0"A"&91-&,."%$#?&!G:.1>1E&"8.$30"&
H5=:B.BZ52& 75#& 859B#4"& B."3& 2"#7B305B2854& 0<=1:5& 8B.,2& "./"& ,:"#$8$&
0<=1:.1#531& 0"A"& 91-& 1#5%45C53013E& 81#7184& 0".$>$& 8,".4$30"& 0"A"& H"=."&
2"."75./1241E& 75#& "3."/0"& 8B.,3,/& /1#21=5& ".0"4$./"24"0$#?& '3>"2E&
8,0"& 0"A"& H"=."& 8<#1& 2".$30$C$30"3& 0BC".& B."#"2& 0"A"& H"=."& B285Z13&
2,.."3$.$#& 61& 2"3& B285Z13& 0<=1:5& 41A.521.5& 8165:1.1#1& 0<%1#?& [2& B."#"2E&
0".$%$3&-$2$%&7G.</<301&-16#1&7"8$3>$&0"&"=".">"C$30"3&B285Z13&7"8$3>$&
0"A"&0"& H"=."& 0<%1#& 61& 7,&0"&75.53-& 2":7$& B.,%"75.5#?& *,& 5-5301&B.,%"3&
75.53-& 2":7$E& 7BC,./":"& 31013& B.,#?& *1#7184& 0".$>$."#& "#"8$30"& 7,&
0,#,/&s8$C&8,&7":$./"8$t&B."#"2&"0."30$#$.$#?&&&&&&

!"=13&7BC,./"&B.":."#$3$3&".4$30"&5345A"#E&>53":14E&2"8$4.$&="#"#&61#/1E&
8,55845/".&9575&"0.5&:G3<&01&B."3&31013.1#&:"4"75./124105#?&F5;B41#/5E&
".2B.& 2,.."3$/$E& ,:,%4,#,>,& /"001& 2,.."3$/$& 2BB#053"8:B3& 61&
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jA517B4& iE& V051#& \E& b"#351#& (E& z".Å,18& 'E& (,188532& !bE& RI+R?& jA1&

53H.,13>1& BH& U"61& 05#1>45B3& B3& 4A1& /B#;AB.B95>".&

#18;B381& BH& "& 0B,7.1& 8"307"#& 8:841/E& fB3453134".& *A1.H&

(181"#>A&JRE&g+KPW?&

Y,& iE& *.533& \kE& RIIJ?& [HH1>48& BH& U"61K>,##134& 5341#">45B3& B3& #5;&

>,##1348?& iB,#3".& BH& b1B;A:85>".& (181"#>AE& +IP& NfJQE&

JIPPE&0B5D+I?+IROMRII+ifII++IW?&

&

& &
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0".9"& G=1..5C535& 2":7101#12& "2$34$:"& 0G3<%1>1245#?& ^125.& P& 61& OT0"25&
;1#8;1245H& 9G#<3<%.1#013& "-$2-"& "3."%$.">"C$& <=1#1E& A1#& 525& :"30"&
B.,%"3& 7,& "2$34$."#$3& :G3<& 41/1.01& 0"A"& 0<%<2& 8165:10125& B#4"0"25&
7G.91& B.">"24$#?& X#4"& 7G.91E& 0".:"3$3& :1#& ".0$C$& 358;1413& 01#53& 8,&
7G.9185&B.0,C,30"3E&7,&2$8$/0"&0".9"."#& 2$#$./"0"3&:"&0"&"=& 2$#$."#"2&
0<=9<3& 0".9"& HB#/,30"& 5.1#5:1& 0BC#,& 5.1#.1/124105#?& ]13"#."#0"3&
2"#%$.$2.$& B."#"2& B#4"& 7G.91:1& :G31.13& "2$34$."#E& B#4"0"& 75#.1%45C5301&
75#.5241&71.5#.5&75#&:G301&"2">"24$#?&!,&:G3E&8,:,3&0"A"&0"&8$C."%4$C$&61&
0"A"& H"=."& 0".9"& 2$#$./"."#$3$3E& 0B.":$8$:."& "2$34$."#$3& :"#"4$.0$C$& 8"A5.&
2185/5& B."/"=?& *"A5.0125& 0".9"& 2$#$./"."#$3& :"#"44$C$& "2$34$."#E& 7,&
7G.9101& 8,& 8165:18535& :<281.45;& 0"A"& :<2812& 75#& 7"8$3-& 7G.9185&
B.,%4,#/"24"0$#?& !,#"0"& B.,%"3& :<2812& 7"8$3-E& 0".:"3& B#4"8$30"&
75#.1%13&"2$34$."#$&61&8"A5.01&2$#$."3&0".9"."#$3&:"#"44$C$&"2$34$."#$&91#5:1&
0"A"&01#53&8,:"&0BC#,&=B#."#?&

&

&

C6?87!^D&jB;,2K0".:"3K4B;,2&45;5&05;&7"45/14#585301&2$:$:"&0BC#,&
5.1#.1:13&0".9"."#?&

&

*B3,-4"E& 4B;,2."#& <=1#5301& 2$#$.$;& B#4"0"& 75#.1%13& "2$34$."#& 61& 2$8/13&
8"A5.0125& 2$#$./"."#0"3& B.,%"3& "2$34$."#& 9<-.<& 75#& 41#8& "2$34$& B."#"2&
0".9"."#$3&91.05C5&:G31&:"35&01#53&8,:"&61&"-$C"&0BC#,&"2"#."#?&X.,%,/&
/12"35=/"8$& 41/1.01& 7,& %125.01& "-$2."3"3& 61& 13& 9<-.<& 7G.9185&
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:"#9$."/"& :14131C535& 7B="#"2& 7BC,./":$& ;#B6B21& 10175./124105#&
Ne.,1>2A"A3E&+OPSQ?&

^<;A185=& >BC#"H5& 2B3,/E& 52.5/E& 2<.4<#& 01& 7BC,./"& 8$2.$C$3$&
1425.1/124105#?& \135=1& 2$:$8$& 7,.,3"3& <.21.1#& 5.1E& 0135=1& ,="2& <.21.1#&
"#"8$30"&7BC,./"&8$2.$C$&"-$8$30"3&H"#2&B.">"C$&"-$24$#?&!"=13&"2$34$."#E&
05;& :";$8$E& A"6"& 2B%,.."#$& 9575& 14213.1#& 01& 7BC,./"& B.":."#$30"& 1425.5&
B./"24"0$#?&c#31C53&p.21/5=01&-1213&"2$34$."#$3&7,.,30,C,&]"#"0135=&
!G.9185T301&05C1#&2$:$."#"&2$:"8."&0"A"&H"=."&7BC,./"&B.":."#$&9G#<.0<C<&
75.53/124105#?&&&&&&&&&

&

X;!$2[2[6A6181!F2J7@?!+B5B9B1B1!&?8U648!hg5GS1G[Bi!

!BC,.":"=/$%& 25%5.1#53& "2$714535& 8B.,2& "."/"0"3& 91-13& 8<#1E& 41/1.&
:"%"/& 01841C5353& 2"="=101:1& ,."%/"& 8<#185E& 2"="=101353& 8"C.$2&
2,#,.,%,3"& ,."%4$C$& "30"25& 0,#,/,& 71.5#.1/124105#?& *,".4$30"& W&
0"252"0"3& "=& 2"./$%E& B.":& :1#5301& :";$."3& 41/1.& :"%"/& 01841C5:.1&
75.53>5& :1#531& 91./5%E& 8"C.$2& 2,#,.,%,3"& ,."%4$C$& ="/"3& 8B.,3,/,& 61&
0B."%$/$&/16>,4&B."3&2"="=101.1#53&410"65:1&61#05C5&:"3$4&5:505#?&F"44"&
"2>5C1#&H5./5&61&2"3&9"=."#$&3B#/".&B."3E&A1#A"395&75#&71.5#45&61&7,.9,8,&
B./":"3& B.9,."#& ".4$& 8""4.52& 75#& 9G=.1/013& 8B3#"& 2B34#B..1#1& 91./12&
<=1#1&4"7,#>,&105.175.5#.1#?&&

*,".4$30"& WK+I& 0"252"0"3& H"=."& 2"./$%& B."3."#0"E& 8,0"3& -$2"#$.0$24"3&
8B3#"&41/1.&:"%"/&01841C5&91>5213.1#01E&RW&0"252"0"3&0"A"&,=,3&8<#1&
8,35& 8B.,3,/& 61& 2".;& /"8"Z$3"& 5A45:"-& 0,:"3."#0"E& A"84"31:1&
,."%$.0$C$30"& 8B.,3,/& 61& 0B."%$/$& 0,#/,%E& 9G=.1#01& $%$2& #1H.1285&
2":7B./,%& B.9,."#0"& ;#B93B=& 2G4<0<#?& !,& B.9,."#0"& G.</&
91#-12.1%/181& 0"A5& 7<:<2& B#"30"& >5005& 3G#B.BZ52& A"8"#& 2"./"24"0$#&
N[057"/E& & RIIOQ?& F"84"31:1& 75.53>5& 2";".$& 0,#,/0"& ,."%"3&
2"="=101.1#53& <-41& 75#5353& A":"4$3$& 2":71445C5& 75.53/124105#?&
Y"%":"3."#$3& 581& :".3$=>"& :"#$8$& A1#A"395& 75#& 8121.& 2"./"28$=$3& :"& 0"&
/535/".&3G#B.BZ52&8121..1&:"%"/."#$3$&8<#0<#/1241E&05C1#&:"#$8$30"&581&
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f1341#8HB#\581"81&fB34#B.&"30e#161345B3E&RIIP?&

f,//5398& eE& `,1..1#& !'E& Ö,"3& )?& '88B>5"45B3714U113U1"#539& "&
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RI++n+gD+WLKO?&
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2,.."3$.">"24$#?&&!BC,./"&41#5/5:.1&8,".4$30"&2"."#"2&8B.,2&"."/"/"&61&
B285Z1385=.52413& 0B.":$& G.</<3& 91#-12.1%/185E& 7BC,.":"=/"& 41#5/5& 5.1&
01& 7BC,./"& 41A.52185& 91-5#5.1#12E& :";$."3&/<0"A".1& 5.1& A":"44"& 2"./"&
0,#,/,& 2"84105./5%45#?& !BC,./"& :".3$=& <.21/5=& 5-53& 01C5.& 4</& 0<3:"&
5-53&G31/.5&75#&8B#,30,#?&\<3:"&*"C.$2&c#9<4<T3<3&RI+S&61#5.1#531&9G#1&
\<3:"T0"& A1#& :$.& SWI& 753& 25%5& 7BC,./"& 310135:.1& G./124105#?& !,& 8":$&
2"=":"&7"C.$&G.</.1#53&mOT,3,&B.,%4,#/"24"0$#?&*,0"&7BC,./"."#&7"=$&
<.21.1#01& ,.,8."#"#"8$& A"84".$2& 2B0."#$:."& NVf\Q& 8$3$H."3/"0$C$30"3E&
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91#-12.1%/181& 0"A5& 7<:<2& B#"30"& >5005& 3G#B.BZ52& A"8"#& 2"./"24"0$#&
N[057"/E& & RIIOQ?& F"84"31:1& 75.53>5& 2";".$& 0,#,/0"& ,."%"3&
2"="=101.1#53& <-41& 75#5353& A":"4$3$& 2":71445C5& 75.53/124105#?&
Y"%":"3."#$3& 581& :".3$=>"& :"#$8$& A1#A"395& 75#& 8121.& 2"./"28$=$3& :"& 0"&
/535/".&3G#B.BZ52&8121..1&:"%"/."#$3$&8<#0<#/1241E&05C1#&:"#$8$30"&581&
B#4"&61&>5005&3G#B.BZ52&8121..1#&2"./"24"0$#?&
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!
!
!
!
!

F,+&!MOP,)&%!d!MOP,)&L&0&%!$.C.+#!%#)#*!O),LO*e!!
&
&

'2$3&*"6"%&jX])a+E&!139<8,&`h('*XÇ)aR&
&

/0#(!
&
\<3:"0"&8,0"&7BC,./"&310135:.1&A1#&:$.&:"2."%$2&SWI&753&25%5&A":"4$3$&
2":714/124105#?& !BC,./":"& 7"C.$& G.</.1#53& 7<:<2& 75#& 2$8/$& ".$3">"2&
G3.1/.1#.1&1391..13175.5#&3541.524105#?&!BC,./"&61&7BC,.":"=/"&8<#1>5&
"C$=& 61& 7,#,3,3& 8,:"& 41/"8$:."& 7"%."/"24"E& "C$="& 91.13& 8,:,3&
:,4,./"8$E& 75.53-.5& B."#"2& 8B.,2& 4,4/"& 61& 2$8"& 75#& 8<#1& 8B3#"& 5841/85=&
".$3"3& 8B.,2."& "2>5C1#.1#1& "=& 75#& /524"#& 8$6$& 2"-/"8$:."& 016"/&
14/124105#?&F"84".$C"E&8"2"4&2"./":"&61&G.</1&31013&B."3&18"8&H"24G#&
8B.,3,/& :";"/"/"E& B285Z13& :141#85=.5C5E& 2"#7B3& 05B2854& 75#525/5& 61&
"850B=0,#?&&&&&&
&123425!$67896765D!!!7BC,./"E&7BC,.":"=/"E&A5;B285E&"850B=&
&

:;!<858=!

h395.5=>1T01&2,.."3$."3&s0#BU3539t&21.5/185&8"01>1&8,&5-5301&7BC,./":$&
5H"01& 101#213E& 05.5/5=01& 2,.."3$."3& s7BC,./"t& 21.5/185E& s0,/"30"3&
7BC,./"tE& s"8$."#"2&7BC,./"t&G#312.1#5301&B.0,C,&9575&75#-B2&0,#,/&
5-53& 2,.."3$./"24"0$#?& !,& :"=$0"& 8"01>1& 8,0"& 7BC,./"& "3."/$30"&

                                                
1 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&1K;B84"D&
4B2.,É5,?10,?4#&
2 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&
/5#"8B9.,É5,?10,?4# 
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9575E& 2,8/":$& ;#B6"21& 101#12& "8;5#"8:B3"& 31013& B."75.1>12& 61& G.</&
#582535&"#44$#">"24$#?&&

&

(2U7G!:D&!BC,./"&B.9,."#$30"&41/1.&:"%"/&01841C5?&

&

+? ]"="=101:5&8,0"3&-$2"#$3&M&4$775&:"#0$/&-"C$#$3&&
R? !5.53-&2";".$&8B.,3,/&6"#&581&2"="=101:5&:"3&:"4$#$3&N2B/"&;B=58:B3,Q&
J? !5.53-&2";".$&8B.,3,/&:B2&581&A"6"&:B.,3,&"-$3n&

• !5#&1.5&".$3"&:1#.1%45#53&
• \5C1#&1.53&525&;"#/"C$3$&-131&".4$3"&:1#.1%45#53&
• '.$30"3&7"84$#$;&-131:5&2".0$#"#"2&7"%$&91#5:1&0BC#,&5453&

S? Y";":&8B.,3,/&,:9,.":$3n&
• !5#&1.53&":"8$&".$3"&91.1>12&%125.01&7"%;"#/"2&61&5%"#14&;"#/"C$:."&

7,#,3,&2";"4$3&
• 'C=$3$=."&2"="=101353&"C=$3$&A"6"&2"-/":">"2&%125.01&2"6#":$3&
• F1#&75#5&75#&8"35:1&8<#1>12&%125.01&:"2."%$2&:"#$/&.54#1&A"6":$&N71712&

61&-B>,2."#0"&9GC<8&2"H185353&2".24$C$3$&9G#131&2"0"#Q&<H.1:53&
• F1#&<H.1/101&9GC<8&2"H185353&A"#1214&1445C535&9G=.1:53&
• Y";":&8B.,3,/,&W&21=&412#"#.":$3&

W? ]".;&0,#/,%&581&2".;&/"8"Z$&,:9,.":$3&
• ]"="=101353&:"3$3"&05=&-G2<3&
• F1#&525&1.53&7"%&61&5%"#14&;"#/"C$&5.1&525&1%54&sft&B.,%4,#,3&
• !5#&1.53&5%"#14&;"#/"C$3$&5/"3&4"A4"8$3$3&".4&,>,3"E&05C1#&1.53&5%"#14&

;"#/"C$3$&<84&,>,3"&:1#.1%45#5;&7"%;"#/"2."#$&B#4"0"&75#.1%45#53&
• !5#&1.5&2".0$#$."#"2&1.&4B;,C,3,&05C1#&7"%;"#/"C$3&<=1#531E&5/"3&

4"A4"8$3$3&4"/&B#4"8$3"&2B:,;E&G7<#&1.5&01&<=1#531&2B:,3&
• [..1#&8"754E&;"#/"2."#&A"84":"&41/"8&14/1:1>12E&2B.."#$&9GC<81&052&75#&

"-$:."&91.1>12&75-5/01&0<=&4,4,3&
• v<>,4&"C$#.$C$:."E&9GC<8&2"H185&WKL&>/&-G21>12&75-5/01&N+KP&:"%&"#"8$&

-B>,2."#0"&REWKW&>/E&IK+&:"%&"#"8$&71712.1#01&525&;"#/"2&,>,:."&7"8$&
,:9,.":"#"2&+K+EW&>/Q&&0"252"0"&+IIK+RI&21=&B.">"2&A$=0"&JI&2".;&
/"8"Z$&:";$3&

L? Y";":&8B.,3,/&61&2".;&/"8"Z$3"&RMJI&B#"3$30"&016"/&1053&
• Y";":&8B.,3,/&61&2".;&/"8"Z$3"&2"="=101&:"%"/&71.5#4585&9G841#131E&

5.1#5&:"%"/&01841C5&61#1>12&8"C.$2&;1#8B31.5&,."%"3"E&,:9,."/":$&
:";"3&25%5&:B#9,3.,24"3&4<213131&2"0"#&016"/&1053&&

&
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&

\;!FG1BH&

!BC,./"& 4</& 0<3:"0"& 2"=":"& 7"C.$& G.</& 31013.1#5& "#"8$30"& <84&
8$#"."#0"0$#?& X.9,."#0"& 75#& 8$6$& B#4"/"& 7"4/"& 8B3,>,& 8B.,3,/,3&
:";$."/"/"8$E& 7,& 31013.1& :141#.5& B285Z1353& ".$3$;E& 2"#7B3& 05B285453&
0$%"#$&"4$."/"/"8$&61&7,3,&"850B=,3&4"25;&14/185E&G.</&61&8"2"4&2"./"&
9G#<./124105#?& !1:353& :141#.5& B285Z13& "."/":"#"2& 91-5#05C5& 8<#1&
B.9,."#$3& ;#B93B=,3,& 1425.1:13& 7"%.$>"& 1421305#?& !,3,3."& 75#.5241& 8$6$&
"8;5#"8:B3,& 61& "2>5C1#& G01/5& 91.5%/185E& ".61B.& 5-5301& 8<#H"24"3&
:";$8$3$3& 7B=,./"8$& 0"& 5.2:"#0$/& 8B3#"8$& 8B.,3,/& 8$2$34$8$3$3& 016"/&
14/18531&31013&B."75./1241&61&2.5352&9505%5&1425.1:175./124105#?&&&

&

$2K12?725&

!1..& b*E& b"54"4=58& 'E& !1..& f)E& iBA38B3& ')E& *"301#& iw?& \#BU3539& 53&
;1B;.1U54A1;5.1;8:D&ABU&9#1"4&58&4A1&#582}&k1,#B.B9:&RIIPng+DWgPKPR?&

!B#81&kkE&b5.>A#584&iE&\1..5391#&'`E&(,00&('E&!"..1841#B8&`zE&*.114&\'?&
f\f&>A5.0ABB053Z,#:#1;B#4D&;"441#38&BH&,35341345B3".V3Z,#518"/B39&I&K
+O& :1"#B.08& 53& 4A1& a35410& *4"418E& RIIIyRIIL?& '4."34"D&
f1341#8HB#\581"81&fB34#B.&"30e#161345B3E&RIIP?&

f,//5398& eE& `,1..1#& !'E& Ö,"3& )?& '88B>5"45B3714U113U1"#539& "&
;1#8B3".H.B"4"45B30165>1"3001"4A7:0#BU3539"/B39#1>#1"45B3".7B"4
1#8D&"&/"4>A10>BAB#4"3".:858&BH&a35410&*4"418fB"84b,"#0&0"4"?&V3Ze#16&
RI++n+gD+WLKO?&

f,//538& (XE& fA"/71#."53& \'E& '7#"/8B3& k*E& 14& ".?&
(1>B//130109,501.5318HB#,35HB#/#1;B#4539& BH& 0"4"& H#B/B,4K
BHAB8;54".>"#05">"##184D& 4A1a484153& *4:.1?& '& 84"41/134& HB#& A1".4A&
;#BH1885B3".8&H#B/&"&4"82&HB#>1&BH&4A1&'/1#5>"3&F1"#4&'88B>5"45B3E&4A1&
[,#B;1"3& (18,8>54"45B3& fB,3>5.E& 4A1&F1"#4& "30& *4#B21& zB,30"45B3& BH&
f"3"0"E& "30& 4A1& ',84#".5"& (18,8>54"45B3& fB,3>5.?& f5#>,."45B3&
+OO+nPSDOLI�MgW?&
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2,.."3$.">"24$#?&&!BC,./"&41#5/5:.1&8,".4$30"&2"."#"2&8B.,2&"."/"/"&61&
B285Z1385=.52413& 0B.":$& G.</<3& 91#-12.1%/185E& 7BC,.":"=/"& 41#5/5& 5.1&
01& 7BC,./"& 41A.52185& 91-5#5.1#12E& :";$."3&/<0"A".1& 5.1& A":"44"& 2"./"&
0,#,/,& 2"84105./5%45#?& !BC,./"& :".3$=& <.21/5=& 5-53& 01C5.& 4</& 0<3:"&
5-53&G31/.5&75#&8B#,30,#?&\<3:"&*"C.$2&c#9<4<T3<3&RI+S&61#5.1#531&9G#1&
\<3:"T0"& A1#& :$.& SWI& 753& 25%5& 7BC,./"& 310135:.1& G./124105#?& !,& 8":$&
2"=":"&7"C.$&G.</.1#53&mOT,3,&B.,%4,#/"24"0$#?&*,0"&7BC,./"."#&7"=$&
<.21.1#01& ,.,8."#"#"8$& A"84".$2& 2B0."#$:."& NVf\Q& 8$3$H."3/"0$C$30"3E&
#"2"/$3&0"A"&:<2812&B.0,C,&G31&8<#<./124105#?&':#$>"&81.&7"82$3."#$E&
48,3"/5E& 91/5KH1#57B4& 2"="."#$& 8B3,>,& 91#-12.1%13& 7BC,./"."#& 7,&
#"2"/"&0"A5.&105./1/5%45#&N*=;5./"3E&RI+RQ?&&

Y";$."3&"#"%4$#/"."#"&9G#1&7BC,./":"&7"C.$&G.</.1#53&mOgT85&"=&61&B#4"&
0<=1:01& 91.5%/5%& <.21.1#01& 91#-12.1%/124105#& "3>"2& '6#,;"T0"& 0"&
913-& 1#212.1#01& 13& 8$2& 2"=":"& 7"C.$& G.</& 81717505#?& Ne1013E& & RIIRQ?&
!BC,./"E&WK+S&:"%&9,#,7,30"25&1#212&-B>,2."#$&"#"8$30"&G.</&310135&
B."#"2&4</&0<3:"T0"&5.2&<-&61&9131.&B."#"2&0"&4</&-B>,2&G.</.1#5353&5.2&
B3& 8171753013& 75#505#?& '/1#52"& !5#.1%52& \16.14.1#5T301& 581& +KS& :"%&
9#,7,30"25& -B>,2."#& "#"8$30"& 2"=":"& 7"C.$& G.</& 31013.1#5& "#"8$30"E&
:<=& 75301& <-& G.</& B#"3$:."& NJM+II& IIIQ& 5253>5& 8$#"0"& :1#& "./"24"0$#&
N!B#81E& RIIPQ?& !,& 61#5.1#E& 7BC,./"3$3& A1#& 7G.91013& -B>,2."#& 7"%4"&
B./"2&<=1#1&A1#&538"3$&5.95.1305#13&31&013.5&G31/.5&75#&8B#,/&B.0,C,3,&
9G841#/124105#?&&

!BC,./"& 5-53& 7"=$& #582& H"24G#.1#5n& 1#212& >5385:14E& +S& :"%$30"3& 2<-<2&
B./"2E& ".2B.& 2,.."3$/$E& 0<%<2& 91.5#& 61& 1C545/& 0<=1:5E& 2$#8".& 7G.9101&
:"%"/"2E& 7".$2-$.$2& 67?& 9575& 0135=& 61& 8,:."& 5.95.5& /18.12& 8"A575& B./"2E&
-B>,2."#$3& 013145/85=& 7$#"2$./"8$E& 8,& 8;B#."#$:."& 5.95.13/12& B."#"2&
8$#"."3"75.5#&N`B01..E&RI+I&61&f,//5398E&RI++Q?&c3>1013&6"#&B."3&75#&
A"84".$2&0"&7"=$&7BC,./"."#$3&".4$30"&:"4"3&2B.":."%4$#$>$&14213&B."75.5#?&
c#31C53&1;5.1;8585&B."3&75#&25%5353&7BC,./"&#5825E&1;5.1;8585&B./":"3&75#&
25%5:1& 2$:"8."& +WK+O& 2"4& 0"A"& H"=."& B.0,C,& 75.05#5./5%45#& N!1..E& RIIPQ?&
p.21/5=01& 7BC,./"& 5.1& 5.95.5& 8"C.$2.$& 75#& 61#5& B./"/"8$3"& 2"#%$3& :$.0"&
:"2."%$2& 7BC,./"& 310135:.1& +III& >56"#$30"& G.</& 91#-12.1%45C5&
8"3$./"24"0$#?&&&
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!BC,./"& B.9,."#$3"& 9131..52.1& 9<-& 2B%,.."#& ".4$30"& 5.2:"#0$/& 95#5%5/5&
,:9,."3$#?& ]"="=101:5& 8,& 0$%$3"& -$2"#$;& 2,#,& 75#& B#4"/"& 9145#/12& 9<-&
B."75.5#?&Y"%"3"3&9<-.<2.1#&41/1.&:"%"/&01841C5353&91>52/18531&31013&
B."75.5#?& !"=13& ">5.& 4$77$& :"#0$/$3& ,."%/"8$& 0"& 91>52175.5#?& '3>"2&
7BC,./"."#& 9131..52.1& 913-& 3<H,84"& 9G#<.0<C<3013E& 41/1.& :"%"/&
01841C5& 5.1&:";$."3&:135013&>"3."30$#/"&95#5%5/531&61#5.13&>16";E&:"%.$&
3<H,8"& 9G#1& 0"A"& :<=& 9<.0<#<><0<#?& F5;B41#/5& 8$2.$2."& 913-& 3<H,8,&
0"A"& -"7,2& 1425.105C53013& :";$."3& /<0"A".1353& 8B3,>,& :<=&
9<.0<#<><0<#&Nv131/"E&RI+IQ?&

&

&

&

C6?87!ED&Y";":&8B.,3,/&61&2".;&/"8"Z$&Nf5#>,."45B3E&RIIIQ&
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[057"/&f?& k1"#& 0#BU3539?& V3D& !1#8413& 'E& *B35& kE& 108?& XAT8& 534138561&
>"#1&/"3,".?&L4A&103?&!,441#UB#4A&F1531/"33&[.81651#E&RIIO?&

FBB;1#& 'iE& & FB>25398& )[?& \#BU3539"305//1#85B353Z,#:?&
'3"184A185"{V34138561f"#1?&RI++nO&&JOOySIR&

`B01..& iF?& e#161345B3&BH& 3110.18801"4A8H#B/0#BU3539?& *B,4A&`10& i&
RI+In&+IJDLWIKJ?&

X#.BU825& ieE& '7,..15.& ``E& eA5..5;8& i`?&
jA1A1/B0:3"/5>"30>"#05B6"8>,."#1HH1>48& BH& 31"#K0#BU3539& 53&
A:;B4B35>E& 58B4B35>E& B#A:;1#4B35>8B.,45B38?& '33[/1#9& `10&
+OPOn+PD+ISSKO&

e1013& `E& `>b11& ]E& *A"#/"& ]?& jA153Z,#:>A"#47BB2D& "&
9#";A5>".B61#651U& BH& 4A1& 9.B7".& 7,#013& BH& 53Z,#518?& b1316"D& wB#.0&
F1".4AX#9"35="45B3E&RIIR?&&&

e.,1>2A"A3& v\?& '.>BAB.& "30& ">>50134".& 0#BU3539D& "& RWK:1"#& 84,0:?&
`10&i&',84&+OPSn+S+DRR�MW?&

eB.01#/"3& ]F?& ';;.5>"45B3& BH& 4A1#";1,45>A:;B4A1#/5"& 53& 4A1& VfaD&
B;;B#4,354518"30;54H"..8& BH& "& ;#B/585394#1"4/134/B0".54:?& e"#4& +D&&
5305>"45B38"30165013>1?&V34138561f"#1&`10&RIISnJIDWWLKgW?&

Ö,"3&)E&!133144&[E&!#"3>A1&f`?&V341#61345B38&4B&;#16134&0#BU3539?&V3D&
\B..&)*E&!B3=B&*[E&*.114&\'E&14&".?E&108?&F"307BB2&BH&53Z,#:&"30&65B.13>1&
;#161345B3?&k1U&YB#2D&*;#5391#E&RIIgDP+KOL?&

*41#7"& i'E& ),309#13& f[?& \565397#"0:>"#05""307#1"4AKAB.0539& 45/1& 53&
/"3?a301#81"!5B/10(18&+OPWn+RD+JOKWI?&

*=;5./"3&\E&!51#138&iiE&F"30.1:&'iE&X#.BU825ie?\#BU3539?k[39.&i&`10?&
RI+R&`":&J+nJLLNRRQDR+IRK+I&

*=;5./"3& \?& k1"#K0#BU3539"300#BU3539>."885H5>"45B3D& "&
;#B;B8".4B84#"45H:/B#4".54:7"810& B3& 4A1"3".:858& BH& +PJ+& >"818?& fA184&
+OOgn++RDLLIKW?&

46 
 

&

>;!(21@9!

\<3:"&*"C.$2&c#9<4<&!<.4135T301&7BC,./"n&s8$6$&5-1#58531&7"4/"&8B3,>,&
8B.,3,/& 7B=,./"8$& 0,#,/,:."& 2"#%$."%/"& 8<#1>5t& N\#BU3539& 58& 4A1&
;#B>188& BH& 1x;1#513>539& #18;5#"4B#:& 5/;"5#/134& H#B/&
8,7/1#85B3M5//1#85B3& 53& .5Å,50Q& %12.5301& 4"3$/."3/$%4$#?& !,&
4"3$/."/"3$3& A1/& 7BC,./"& 8B3,>,& G.</& A".535& 2";8"/"8$E& A1/& 01&
:";$."3& 5.2:"#0$/& 8B3,>,30"& A":"44"& 2"./"& A".535& 2";8"/"8$& 9131.&
2"7,.& 9G#/<%4<#?& '3>"2E& 0"A"& G3>1& 01& 71.5#45.05C5& 9575E& 05.5/5=1& 0"A"&
,:9,3&B./"8$&310135:.1&7BC,./"&41A.52185&91-5#5#213&:";$."3&/<0"A".1&
8B3,>,&2,#4"#$."3."#&5-53&7,&:"=$0"&s7BC,.":"=/"t&41#5/5&2,.."3$./$%4$#?&
]"#$%$2.$2."#"& :B.& "-"3& :"2$3& 7BC,./"E& 2,#,M:"%& 7BC,./"E& 5253>5.&
7BC,./"E& "245HM;"85H& 7BC,./"E& 9575& 41#5/.1#53& "#4$2& 2,.."3$./"/"8$&
91#1245C5&G31#5./5%45#&N6"3!11>2E&RIIWQ?&&

&

E;!FG7B1B9!_8[KG7Gf8T8!

*B.,3,/& 85841/5& "C$=& 61& 7,#,30"3& 7"%.":"#"2& "2>5C1#0125& 13& 2<-<2&
75#5/& B."3& ".61B..1#1& 2"0"#& 95013& 85841/05#& N^125.K+Q?& F"6"& 7,#,30"3&
".$30$24"3& 8B3#"& :,4"2& 61& 9$#4."24"3& 91-1#12& 8B.,2& 7B#,8,30"& 5.1#.1#?&
!,30"3&8B3#"&525&"3"&7#B3%&6"#0$#E&7,3."#&8"C&61&8B.&"2>5C1#.1#1&A"6":$&
,."%4$#$#."#?& '2>5C1#.1#& 5-531& 95#052413& 8B3#"& A"6"& 954452-1& 2<-<.13&
7#B3%5B..1#01& 0"C$.$#& 61& 13& 8B3,30"& 2<-<2& A"6"& 2181>52.1#5& B."#"2&
4"3$/."3"3& ".61B..1#1& ,."%$#?& '.61B..1#1& 2"0"#& A"6"3$3& 95#5;& -$2/"8$&
61345."8:B3& B."#"2& "0."30$#$.$#?& '.61B..1#53& -16#185& 2$.>".& 0"/"#."#0"3&
B.,%"3&75#&"C&5.1&8"#$.$0$#?&]".;&"4$/."#$&8":185301&"2>5C1#.1#1&9G301#5.13&
2"3& 7,& 2$.>".& 0"/"#& "C$& 5-53013& 91-1#?& '2>5C1#.1#53& 2"3."3/"8$&
;1#H<=:B3& B."#"2& "0."30$#$.$#?& ]$.>".& 0"/"#& "C$& 5-530125& 2"3& 5.1E& ".61B.&
5-530125& A"6"& "#"8$30"& 2".$3.$C$& I?RKI?L& /52#B3& B."3& 7"#5:1#E&
".61B.B2";5..1#&="#&B."#"2&"0."30$#$.$#?&

&
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&

V;!.7658!L2=29!+6T46J8!

X.":&:1#5301&41/1.&:"%"/&01841C5&61#5.5#213&13&2$8"&8<#101&5.1#5&:"%"/&
01841C5& 61#1>12& 12571& 01& A"71#& 61#5./185& G31/.505#?& p.21/5=01& 7,&
5%.1/&++R&-"C#$&/1#21=5&"#"3"#"2&:";$./".$0$#?&bG#<%/1&8$#"8$30"E&-"C#$&
/1#21=5353&584105C5&4</&75.95.1#&1285285=&B."#"2&61#5./105#?&\18412&12575&
B.":& :1#531& ,."%"3"& 2"0"#& 41/1.& :"%"/&01841C531& 016"/&105./1.505#?&
h.1#5&:"%"/&01841C5& 581&91.13&;#BH18:B31.&125;&4"#"H$30"3&2"="=101&75#&
A"84"31353&">5.&<35418531&4#"38H1#5&105.5#213&,:9,."3/".$0$#?&&

!BC,./"& 41A.52185&91-5#/5%&25%5.1#01&2.5352&0,#,/&-B2&-1%54.505#?&!"=13&
4"7.B& -B2& A"H5H213& 7"=13& 01& >5005& A":"45& 41A.521& 8G=& 2B3,8,& B."75.5#?&
'3>"2& 31#101:81& 4"/"/$30"& B#4"2& B."3& B285Z13& 12852.5C505#?& !,&
31013.1&4</&2"="=101.1#1&B285Z13&61#5./1.505#?&!5.53>5&"-$2&B.,;&2130585&
8B.,:"75.13& "3>"2& "2>5C1#& A"8"#$& 5.1& B.,%"3& A5;B285:5& 9501#/12& 5-53&
8B.,3,/& A$=$3$& "#44$#/$%& 25%5.1#01& #1=1#6.5& 75#& /"821& 5.1& /"285/,/&
B#"30"& B285Z13& 61#/12& ,:9,3& B."75.5#?& !"=13& :<=& /"82185& 5.1& 61#5.13&
0"252"0"& +W& .54#1& B285Z13& "2$%$& 75.1& :141#.5& B."75.5#?& F"84"3$3& 9131.&
0,#,/,&2G4<E&8B.,3,/,&:B2& 581&:"&0"&B."3&8B.,3,/&B285Z13& 5A45:">$3$&
9501#/12& 5-53& :141#.5& 01C5.81& A"6"& :B.."#$3"& 75#& 4<;& :1#.1%45#5./185&
N134<7"8:B3Q& 61& 8B.,3,/& 018412.13/185& 91#12175.5#?& !,& %125.01& 1425.5&
B285Z135="8:B3& 8"C."/"2& 0"A"& 2B.":& B.">"24$#?& [34<71& 105./5%&
2"="=101353& "2>5C1#.1#5301& 75#5213& 7B.& /524"#0"25& G01/& 8$6$8$&
130B4#"21".&4<;&5-531&91.1#12&;#B7.1/&:"#"4"75.5#?&!,&0,#,/0"&8$6$3$3&
75#&8B30"& 5.1&-125./185&91#12/124105#& N"8;5#"8:B3Q?&!,& 5%.1/&8$#"8$30"&
8B.,3,/& :";$."/":">"C$30"3& A"84"3$3& B285Z135="8:B3,3,&
7B=,."75.5#M"="."75.5#?& !,& 31013.1& 5%.1/& 8$2.$C$& A"84"3$3& B285Z135="8:B3&
0,#,/,3"& 9G#1& ":"#."3/".$0$#& Nb#19B#"2B8E& RIIOQ?& h.1#5& :"%"/&
01841C535& 61#13.1#E& 2"="=101353& B285Z13& 8"4<#"8:B3,3,3& mORKOL&
"#"8$30"& B.0,C,30"3E& 9GC<8& A"#1214.1#535& 9G=.1:1#12& "2>5C1#.1#53&
:141#53>1& A"6"."30$C$30"3& 1/53& B./".$0$#."#& N]B>A"312E& RI+IQ?&
X285Z135="8:B3,& "#44$#/"2& 5-53& ;B=545H& 7"8$3-.$& 61345."8:B3"& /</2<3&
B."3&13&2$8"&8<#101&7"%."3/".$0$#&Nb#19B#"2B8E&RIIOQ?&&
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j5;4B3&`iE& bB.013& z*?& '& ;#B;B81001>585B3K/"25399,501HB#4A181"#>AE&
#18>,1"30#18,8>54"45B3& BH& 8,7/1#85B3& NA1"0,301#Q& 65>45/87"810& B3&
1x;1#4B;535B3?&(18,8>54"45B3&RI++nPRDP+OKRS?&

6"3!11>2& [zE& !#"3>A1& f`E& *=;5./"3& \E& `B01..& iFE& !51#138& ii)`?& '&
31U01H53545B3&BH&0#BU3539D&4BU"#080B>,/134"45B3"30;#161345B3&BH&"&
9.B7".&;,7.5>A1".4A&;#B7.1/?&!,..&wB#.0&F1".4A&X#9"3&RIIWnPJDPWJKL?&

&

& &
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&

C6?87!:D&*B.,3,/&*5841/5&

&

!,&="#&8":185301&2"3&5.1&".61B.&5-530125&A"6"&"#"8$30"&9"=&01C5%5/5&B.,#?&
!,&9"=&01C5%5/5E&9"=."#$3&:BC,3&B.0,C,&7G.91013&0"A"&"=&:BC,3&B.0,C,&
7G.91:1& 91-/1& G=1..5C5:.1& 91#-12.1%5#?& !,3"& 05H<=:B3& 0135#?& v<>,44"&
2,.."3$.0$24"3&8B3#"&"2>5C1#.1#1&0G313&B285Z135&"=E&2"#7B305B28545&H"=."&
2"3&".61B.&-16#18530125&2$.>".&0"/"#&"C$3"&91.05C5301E&2"30"&H"=."&B."3&
2"#7B305B2854&".61B.1&61&".61B.01&H"=."&B."3&B285Z13&01&2$.>".&0"/"#."#&
5-530125& 2"3"& 91-1#?& !,#"0"3& 0"& G3>1& 2".71E& B#"0"3& 0"& 4</& 6<>,0"&
0"C$.$#?& Y"%"/$3& 8"C.$2& 5-5301& 016"/& 10175./185& 5-53E& 8B.,3,/& 61&
0B."%$/& 85841/5353& 0<=9<3& -".$%/"8$:."& & 2"30"25& B285Z13& 61&
2"#7B305B2854&0<=1:5&71.5#.5&.5/54.1#&5-5301&4,4,./".$0$#?&&
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F"84"31:1& ,."%$/& 183"8$30"& 91#12.5& 5."-."#& ;1#5H1#52& 613G=& :B.."&
61#5.175.5#?& V34#"B881G=& :B.& ".41#3"45H& B."#"2& 2,.."3$."75.5#E& H"2"4&
130B4#"21".& :B.& 41#>5A& 105./1/1.505#?& X285Z=135="8:B3& 8"C."3/"8$3"&
#"C/13& 2"3& 7"8$3>$& A"."& 0<%<2& 581& ,:9,3& 8B.<8:B3& 53H<=:B3,&
N2#584"..B50Q& :";$./".$0$#& NX#.BU825E& +OOPQ?& [C1#& 41/1.& :"%"/&
01841C5301& :";$."3& 2".;& /"8"Z."#$3"& #"C/13& 3"7$=& ".$3/":"&
7"%."3/"/$%8"&534#"613G=&"0#13".53&,:9,."/"8$&:";$./".$0$#?&&

]"="=101& A"84"31:1& ,."%4$24"3& 8B3#"& 5.95.5& 75#5/01& 4"25;& 105.5#?& b131.&
0,#,/,&5:5&B.,;&8B.,3,/&;#B7.1/5E&"8;5#"8:B3&7,.9,8,E&"41%5&B./":"3&
61& "2>5C1#& 9#"H585& 3B#/".& B."3& 2"="=101.1#& 75.1& L& 8""4& 9G=.1/& ".4$30"&
4,4,.,#?& !5.53>5& 2";".$E& A5;B285& 7,.9,."#$& 71.5#953& B."3& 2"="=101.1#& 581&
:BC,3&7"2$/0"&4"25;&105./1.505#?&&

&

W;!/1769!

!BC,./"&0<3:"& 5-53&G31/.5&75#&8B#,30,#&61&7,&8B#,3,&-G=/1353&18"8&
:B.,&2B#,3/"0"3&61&G3.1/&"./"24"3&91-/124105#?&u5#"E&8,0"&7BC,./"&
310135:.1& 91#-12.1%13& G.</.1#53& m& PIT535353& G3.13175.5#& B.0,C,&
75.53/124105#?& ]B#,3/"& 61& G3.1/1& 84#"41Z5.1#5& 91.5%45#/12& 5-53& -B2&
:G3.<& :"2."%$/& 91#12.505#?& !,3."#0"3& 75#5& H5=5281.M/5/"#5& G3.1/.1#05#?&
@B2&7"854&%125.01&8,&A"6="."#$3$3&:"&0"&A"6,=."#$3&-16#185353&41.&G#9<.1#&
5.1&2";"4$./"8$&75.1&75#-B2&7BC,./"M7BC,.":"=/"&B.9,8,3,&G3.1:175.5#?&
!5#&G31/.5&84#"41Z5&01&:"8".&0<=13.1/1.1#&:";$./"8$E&G3.1/.1#53&2,#".."#&
5.1& 0<=13.13/18505#?& '3>"2& A1;853013& G31/.585& 75#1:81.& 61& 4B;.,/8".&
1C545/05#?&!BC,./"&#5825&5.1&2"#%$."%/"&;B4"385:1.5&B."3&25%5.1#&:<=/1&:"&
0"&-1%54.5&G3.1/.1#&2B3,8,30"&75.53-.1305#5./1.505#?&&

c=1..52.1&-B>,2.,2&-"C$30"&#58253&0"A"&H"=."&B.0,C,&9G=&G3<31&".$3$#8"&
"5.1.1#53& 1C545./185& 01& G31/.505#?& ':#$>"& 4</& 4B;.,/,3& 75.53-.13/185&
5-53& 2B3,& =B#,3.,& 1C545/& 5-531& ".$3/"8$3$3& 61& 7BC,./"& 5.1& 5.95.5& #582.1#&
"3."4$."#"2&41/1.&:"%"/&01841C5&GC#145./185353&G.</.1#53&"="./"8$30"&
1425.5&B.">"C$&0<%<3<./124105#?&'.$3">"2&G3.1/.1#&0"A"&014":.$&%125.01&
j"7.BKR&01&9G#<./124105#&NX#.BU825&RII+E&*=;5./"3&RI+RQ?&! !
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&
&
&
&
&

FBA2!MGJB721!d!MGJB72K2[21!$8=8K6!%6765!L2c@7927@e!!!

&
&

'2$3&*"6"%&jX])a+E&!139<8,&`h('*XÇ)aR&
&

/0#(!

*,0"& 7BC,./"& 310135:.1& 9G#<.13& G.</.1#53& m& PIT5353& G3.13175.5#&
B.0,C,&0<%<3<./124105#?&c.</&B#"3$3$3&0<%<#<./185301&2,#4"#/"&61&
41/1.& :"%"/& 01841C5& ,:9,."/"."#$3$3& 0BC#,& 61& ="/"3$30"& :";$./"8$&
G31/& 4"%$/"24"0$#?& !BC,./"& 8<#1>5301& 8B.,3,/& :";$."/"/"8$E& 7,&
31013.1&01&954452-1&01#53.1%13&75#&B285Z13&:141#85=.5C5&61&2"#7B305B2854&
75#52/185& G.</1& 0BC#,& 95013& B.":."#$3& 7"%.$>"& 8B#,/.,8,0,#?& !,&
31013.1& 8"A"0"& :";$./"8$& 91#1213& 0BC#,& :"2."%$/E& ,:9,3& 2,#4"#/"&
41235C5& 5.1& 2"="=101:5& 8,0"3& -$2"#0$24"3& 8B3#"& 6"254& 2":714/1285=53&
41/1.& :"%"/& 01841C5& 61#/1245#?& !,& :"2."%$/& G.</& 61& 8"2"4& 2"./"&
B#"3."#$3$&0<%<#1>1245#?&&&&&&&

&123425! $67896765D! 7BC,./"E& 2,#4"#/"E& 41/1.& :"%"/& 01841C5E&
5.2:"#0$/&&

:;<858=!

!BC,./"& 41A.52185& 91-5#/5%& 25%5.1#53& 75#& 7G.</<& 21305& -"7"."#$:."&
2,#4,./,%E&75#&7G.</<&581&14#"H4"3&:"#0$/"&2B%"3."#$3&-"7"."#$&8B3,>,&
A":"44"& 2"./$%4$#?& !"=$& 7G.91.1#01& 7BC,./"& 41A.52185& 91-5#13.1#53&

                                                
1 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&1K;B84"D&
4B2.,É5,?10,?4#&
2 h?p?&h84"37,.&p3561#854185E&*,".4$&F125/.5C5&61&F5;1#7"#52&j$;&'3"75.5/&\".$E&
/5#"8B9.,É5,?10,?4# 
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kB#/".& 75#& 538"3& 0"252"0"& B#4"."/"& +WKRI& 21=& 31H18& ".$#E& 61& A1#&
31H1841&B#4"."/"&WII&/.&A"6"&".$3$#&"3>"2&7,3,3&JWI&/.&2"0"#&7G.</<&
"2>5C1#.1#1& 9501#?& b1#585& 7,#,3& 61& 8B.,2& 7B#,8,& 9575& G.<& 7B%.,2& "0$&
61#5.13& 5.145>5& 7G.91.1#01& 2".$#?& *B.,3,/,3& 2B34#B.<& /1#21=5& 8535#&
85841/5&4"#"H$30"3&B.,#n&8B.,2&".$;&61#/1&71:53&8";$30"25&8535#&A<>#1.1#5&
4"#"H$30"3&B4B/"452&B."#"2&B.,%4,#,.,#?&'3>"2&8B.,3,/"&1425&1013&7"=$&
#1H.128& /12"35=/"."#& 0"& 6"#0$#?& '4"#0"/"#& -16#18530125& 7"8$3-&
#181;4G#.1#5&N".$>$."#Q&01C5%13&2"3&7"8$3>$3"&9G#1&1425&101#213&25/:"8".&
#181;4G#.1#E& 2"30"& "#4/$%& 2"#7B305B2854& :"& 0"& "="./$%& B285Z13&
8165:1.1#531&9G#1&8B.,3,/0"&01C5%52.52.1#&:";"75.5#?&&

&

V;!g24Gb8[KG7Gf8!

@BC,3.,2."&8,:,3&2".0$#/"&2,66145E&"C$=&61&7,#3,&8,&<84<301&4,4/":"&
:141#.5&B.">"2&75-5/01&1425&9G841#/18531&#"C/13E&:<=/1&75./1:13&75#&
25%5353& ;"352& A".530125& A"#1214.1#5& 8B.,3,/& :B.."#$3$3& 8,:."& 41/"8$3"&
31013& B.,#?& !BC,./"& :"& 0"& 7BC,.":"=/"& 8<#1>535E& 25%5353& 8B.,3,/&
:B.."#$3$3& 8$6$& 5.1& 41/"8$& 7"%."4/"24"0$#?& ]"="=101353& 8B.,3,/& :B.."#$&
8,:."&41/"8&1445C5301&"C$="&95#13&8,&4<2<#<.<#&:"&0"&:,4,.,#E&61&5841/.5&
B."#"2& 8B.,2& 4,4/":"& 7"%."3$#?& '3>"2& 3B#/".& 75#& 25%5353& 8B.,2& 4,4/"&
8<#185& 3"05#13& 75#& 0"252":$& "%/"24"0$#?& N*41#7"E& +OPWQ?& *B.,2& 4,4/"&
183"8$30"& 2"30"& :<281./1:1& 7"%.":"3& 2"#7B305B2854& 0<=1:5& A50#BZ13&
5:B3."#$3$3& "#4/"8$3"E& 7G:.1>1& 8B.,3,/& /1#21=5353& ,:"#$./"8$3"&
31013&B.,#?&!1.5#.5& 75#& 8<#1& 8B3#"&0"&"#4$2& 5841/.5&B."#"2& 8B.,2& 4,4/"2&
/</2<3& B."/"=?& *B.,2& 4,4,."/"=& "3"& 1#5%5.05C5301& 581& 25%5& 5841/85=&
B."#"2& 8B.,2& ".$#& 61& 8,& A"6"& :B.."#$3"& 95#1#& N"8;5#"8:B3Q?& b131..52.1&
/524"#$&H"=."&B./":"3&7,&8,&G28<#<2&#1H.1285353&B.,%/"8$3"&8171;&B.,#?&
!"=13& G28<#<C1& 9$#4."24"& 2"8$./":."& N."#539B8;"=/Q& 75#.5241& A"6"&
:B.."#$3$3& 4$2"3/"8$& 0"& 1%.52& 14/124105#?& F"6"& :B.."#$3$3& 4$2"3/"8$&
A".5301& 2$8"& 8<#101& 6<>,0,3E& 13& G31/.585& 01& 71:5353& B285Z13& 5A45:">$&
2"#%$."3"/"=&A".1&NA5;B285Q&91.175.5#?&!,&183"0"&2,#4"#/"&95#5%5/5&61&5.2&
:"#0$/& :";$."/"=& 581& 75#& /524"#& 0"A"& 8$6$& "8;5#"8:B3,& 8G=& 2B3,8,&
B."75.5#E&7,&0"&A5;B285353&01#53.1%/18531&:B.&"-"#?&&
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(2U7G!>D&!BC,./"."#$&G3.1/12&5-53&".$3">"2&41075#.1#&&

+? ]1305&9<613.5C535=5&8"C."/"2&5-53n&
• Y<=/1:5&61&8,&5-5301:213&A":"44"&2"./"&71>1#5.1#535&GC#1353&
• Y".3$=&:<=/1:53&
• b<613.52&,:"#$&.16A"&61&7":#"2."#$3$&0522"41&".$3&
• '.2B..<&5213&"8."&8,:"&95#/1:53&
• ^5%5#5.175.5#&:<=/1&:"#0$/>$."#$3$&2,.."3/":$3E&>"3&:1.1C535&31&="/"3&

61&3"8$.&2,.."3$./"8$&91#1245C535&GC#1353&
• f"32,#4"#"3&7,.,3"3&7G.91.1#01&:<=/1:5&41#>5A&1053&
• *,:"&95#/1013&G3>1&A"6"&61&8,&2B%,.."#$3$&GC#1353&
• !5./105C535=&8,&2B%,.."#$30"&G3>1&":"2."#$3$=&8,:"&8B2,3&
• Y<=/1&2";"854135=53&H"#2$30"&B.,3&
• !BC,./"."#$3&m&PI&5301&1425.5&B."3&05;&"2$34$."#$30"3E&41#8&:"&0"&-1213&

"2$34$."#0"3&3"8$.&,="2&0,#">"C$3$=$&GC#1353&
R? !"%2"."#$3$3&9<613.5C531&2"42$0"&7,.,3/"2&5-53&

• !"%2"."#$3$&:<=/1&61&8,&5-5301:213&A":"44"&2"./"&71>1#5.1#535&
GC#13/185&5-53&41%652&61&:"#0$/&1053&

• f"32,#4"#"3&7,.,3"3&7G.91.1#01&:<=/1:5&41#>5A&1053&
• b<613.52&5-53&2,#".."#&2B:,3&
• *,&5-5301&61:"&:"2$3$30":213&-B>,2."#$&0"5/"&9G=145/&".4$30"&4,4,3&&
• c=1..52.1&:<=/185&5:5&B./":"3&25/81.1#&61&-B>,2."#&5-53&>"3&
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]"="=10101& B.,%"75.1>12& /1#21=5& 8535#& 85841/5& A"8"#$3$& 581& B285Z1385=&
91-5#5.13& 8<#1& 71.5#.1#?& Y";":& 8B.,3,/& 61& 2".;& /"8"Z$& 91#1245#13&
7BC,.":"=/"& B.9,."#$30"& 71:530125& 9G#<.13& 2".$>$& A"8"#E& 7BC,./"&
0$%$30"& 41/1.& :"%"/& 01841C5& 91#1245#13& 0,#,/."#0"2531& 713=1#05#?&
X285Z13&:141#85=.5C531&7"C.$&91.5%13&71:53&A"8"#$E&B#4":"&-$2"3&3G#B.BZ52&
71.5#45.1#53E&2".$>$&A"8"#$3&61&G.</<3&7"%.$>"&31013505#?&!1:353&:141#85=&
B285Z13.13/185& A".5301& 8G=& 2B3,8,& A"8"#."#& 71%& 0"252"& 5-5301&
7"%.":"75.5#?& !BC,./"& 61& 7BC,.":"=/"& B.9,."#$30"& 2.5352& 0,#,/&
2B3H<=:B30"3& B#:"34"8:B3& 2":7$3"E& 3G714.1#013& 2B/":"& 61&
35A":145301&G.</1&2"0"#&950175.5#?&
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*=;5./"3& \E& F"30.1:& '?& eB8545B3539& 4A1& 0#BU3539& 65>45/?& V3D& !51#138&
ii)`E&10?&F"307BB2&B3&0#BU3539D&;#161345B3E&#18>,1E&"30&4#1"4/134?&
!1#.53D&*;#5391#Kv1#."9E&RIILDJJLKS+?&

*=;5./"3& \E& *B"#18& `?& V3KU"41#& #18,8>54"45B3& K& 58& 54& UB#4AUA5.1}&
(18,8>54"45B3&RIISnLJDRWKJ+?&

*=;5./"3& \E& !51#138& iiE& F"30.1:& 'iE& X#.BU825& ie?\#BU3539?k& [39.& i&
`10?&RI+R&`":&J+nJLLNRRQDR+IRK+I&

v"3013&FB12&j)E&`B##58B3&)iE&*A,841#&`E&\B3353B&`E&*53=&[E&)"6B3"8&
[iE& i11Z117AB:& z`E& b"7#51..5& '?e"#4& +RD& >"#05">& "##184& 53& 8;1>5".&
854,"45B38D& RI+I& '/1#5>"3& F1"#4& '88B>5"45B3& b,501.5318& HB#&
f"#05B;,./B3"#:& (18,8>54"45B3& "30& [/1#913>:& f"#05B6"8>,."#& f"#1?&
f5#>,."45B3?&RI+I&kB6&Rn+RRN+P&*,;;.&JQD*PROKL+?&

v131/"&'`E&b#BB4ABHH& iwE&!51#138& ii?&jA1& #B.1&BH&7:84"301#8&0,#539&
#18>,1& "30& #18,8>54"45B3& BH& 0#BU3539& 65>45/8?& (18,8>54"45B3&
RI+InP+DSJSKO?&

w"48B3&(*E&f,//5398&eE&Ö,"3&)E&!#"44B3&*E&w1588&k*?&f1#65>".& 8;531&
53Z,#518&"/B39&8,7/1#85B3&65>45/8?&i&j#",/"&RII+nW+DLWPKLR?&

& &
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8B3,-."#& ".$30$C$& 75.05#5./5%45#?& '3>"2& 8,& 5-5301& 41/1.& :"%"/& 01841C5&
=B#0,#& 61& 7,& 2B3,0"& 1C545/& "./$%E& :141#.5& 41>#<71:1& 8"A5;& 25%5.1#&
4"#"H$30"3&,:9,."3"75.5#?&!G:.1&75#&5/2"3&:B2&581&2"="=101&75#&"3&G3>1&
8,0"3& -$2"#$./".$& 61& 41/1.& :"%"/& 01841C5& ="/"3& 2":714/1013&
,:9,."3/".$0$#?& *,& 5-5301& 2".;& /"8"Z$& ,:9,."/":"& -".$%/"2& "3."/8$=&
B.0,C,30"3& 8,0":213& 2"="=101353& 3"7=$3$& 2B34#B.& 14/12& 01& "3."/&
4"%$/"/"24"0$#&N*=;5./"3E&RIISQ?&&

*,0"3& -$2"#$."3& 2"="=101& 7"%& 61& 9G601& ":3$& 8165:101& B.">"2& 75-5/01&
8$#4<84<& :"4"#& ;B=58:B3"& 9145#5./1.5n& "#0$30"3& ,:"#$."#"& >16";& 61#5;&
61#/105C5&9G=.13/1.505#?&*B.,3,/,&61&A"6"&:B.,&"-$2.$C$&2B34#B.&105.5;&
4$2"3/":"& 8171;& B.">"2& :"7"3>$& >585/& 6"#8"& -$2"#$./".$& 61& A"6"& :B.,&
"-$2&2".">"2&%125.01&7"%"&;B=58:B3&61#5./1.505#?&F"6"&:B.,&"-$2.$C$&".3$3&
7"84$#$."#"2&-131353&:,2"#$&2".0$#$./"8$&5.1&8"C."3"75.5#?&':#$>"&A"6"&:B.,&
"-$2.$C$& 7B:3,& A"#1214& 1445#/1013& ".4& -131353& 2G%1.1#53013& 525& 1..1&
2"6#":$;& G31& -125./185:.1& 01& 8"C."3"75.5#& N^125.K+Q?& !G:.1& 0,#,/."#0"&
9G=& G3<301& 7,.,30,#,./"8$& 91#1213& 75#& 0,#,/& B."8$& 7"%& 7B:,3&
4#"6/"8$0$#?&!BC,./"&61&7BC,.":"=/"&B.9,."#$30"&7"%&7B:,3&4#"6/"8$&
91-5#13.1#53&B#"3$&m&IEW&B."#"2&75.05#5./5%45#?&!,&2B3,0"&2,6614.5&%<;A1&
6"#.$C$30"& 7"%& 61& 7B:3,3& 8"754.13/18531& G=13& 9G841#5./1.505#?& ^<;A1&
,:"30$#/"8$&91#1213&0,#,/."#n&0"A"&-B2&8,:"&7".$2."/"&"4."/"&:"&0"&
8,& 2":"C$E& 8G#H& 67?& 9575& 8,& 8;B#."#$& "2456541.1#5& 8$#"8$30"& B#4":"& -$2"3&
2"="."#0$#&Nw"48B3E&RII+Q?&&&&

&

C6?87!:D&F"6"&:B.,3,&"-/"&:G341/.1#5&Nf5#>,."45B3E&RIIIQ&
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*BC,2& 8,."#0"& 91#-12.1%13& 7"=$& 7BC,.":"=/"& B.9,."#$30"& 91.5%175.13&
A5;B41#/5& 2B#,:,>,& 75#& 1425& 9G841#175.5#?& v<>,4& 8$>"2.$C$3$3& JgKRI& fÑ&
"#".$C$30"& +fÑ& 0<%/185:.1E& 71:353& B285Z13& 4<2145/5353& m& W& B#"3$30"&
"=".0$C$& 75.05#5./5%45#& NeB.01#/"3E& RIISQ?& Y"6"%.":"3& /14"7B.5=/"&
310135:.1& 71:53& 0"A"& "=& B285Z131& 5A45:"-& 0,:"#& 61& A5;B285:1& 0"A"&
0":"3$2.$& A".1& 91.175.5#?& '8.$30"& A5;B41#/5E& 91.5%/185& 5-53& 71.5#.5& 75#&
="/"3& 91-/185& 91#1245C53013E& 75#& "3."/0"& B.":$3& 6"A"/14535& 01&
9G841#13& 75#& 0,#,/0,#?& b1#-1241& 8BC,2& 8,:,3& %B2& 142585:.1& 5.2&
"%"/"."#0"& B#4":"& -$2"3& 2B34#B.& 105.1/1:13& A$=.$& 8B.,2& ".$;& 61#/1E&
2".;&"4$/$3$3&A$=."3/"8$E&454#1/1&61&81/;"452&8535#&85841/5&"2456"8:B3,&
/14"7B.52& 5A45:">$& "#44$#/"24"0$#?& '3>"2& 7"=$& 6"2"& #";B#."#$30"& +I& fÑ&
013& 0"A"& 8BC,2& 8,."#0"& ,=,3& 8<#1& 8,".4$30"& 2"./$%& -B>,2."#0"&
A5;B41#/5353&2B#,:,>,&142585&B.0,C,&0<%<3<./<%4<#?&NFBB;1#E&RI++Q?&&

+OSI& :$.$30"& 2G;12.1#& <=1#5301& :";$."3& 7BC,./"& 5.1& 5.95.5& 0131:.1#01E&
4"4.$&61&4,=.,&8,:,3&1425.1#5&"#"%4$#$./$%4$#?&!,&0131:.1#01E&7BC,./"&4"4.$&
8,:."& 91#-12.1%45#5.05C5301E& :BC,3.,2& H"#2$& 310135:.1& ".61B.& 5-53013&
".61B.<&-16#1.1:13&2$.>".&0"/"#& 5-531&8$6$&91-5%5&B.0,C,E&7G:.1>1&2"3$3&
81:#1.1#12&2"30"&8B0:,/E&;B4"8:,/&9575&1.124#B.54.1#53&:BC,3.,C,3,3&
"=".0$C$&9G#<./<%4<#?&j,=.,&8,:."&91#-12.1%45#5.13&7BC,./"."#0"&581&4"/&
41#8531& 0"/"#."#0"3& ".61B.& 5-531& 8$6$& 8$=0$C$E& 7G:.1>1& 2"3$3& A">/5353&
"=".0$C$& 61& :BC,3."%4$C$E& 2"30"25& 1.124#B.54.1#53& :BC,3.,C,3,3& "#44$C$E&
"2>5C1#& G01/5353& 0"A"& 0"& 2G4<& 75#& A".& ".0$C$& 71.5#45./5%45#?& Fl.7,25E&
0"A"& G3>1& 01& 7"A8105.05C5& <=1#1E& 538"3."#0"25& 7BC,./"& 61&
7BC,.":"=/"& B.9,."#$30"& 8,:,3& 4"4.$& :"& 0"& 4,=.,& B./"8$3$3& 2"3&
A">/5301&61&1.124#B.54&0139185301&7G:.1&"3."/.$&75#&H"#2&B.,%4,#/"0$C$&
9G=.13/5%45#?&\131:81.&8B3,-."#."&;#"452&:"%"/0"&2"#%$."%$."3&B.9,."#0"&
0,#,/,3& H"#2.$& B./"8$E& "2>5C1#.1#1& 95#13& 8$6$& /524"#$30"25& 01C5%52.5C1&
7"C."3/$%4$#& NFBB;1#E& RI++Q?& e#"45241& 7BC,./"&B.9,."#$30"& -B2& "=& 75#&
/524"#&8$6$&A"6"&:B.,&61&"2>5C1#.1#1&2"-/"24"0$#?&! !
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!BC,./"& B.":."#$3$3&/</2<3& B."75.1>12& 13& ".4& 0<=1:1& 5305#5.175./185&
5-53&2B3,&A"22$30"&9131.&75.95.1305#/1353&:"3$&8$#"&41A.521&0,#,/,30"&
3"8$.&0"6#"3$./"8$&91#1245C5&75.95.1#5&A".2"&,."%4$#$./".$0$#?&&

@1213& "2$34$& 5:5& :<=<><.1#& 5-53& 75.1& 41A.521.505#?& !G:.1& 75#& "2$34$& 5.1&
2"#%$."%$.0$C$30"&;"35C1&2";$./"/"2&91#125#?&b<-.<&"2$34$:"&2"#%$E&2$:$:"&
0BC#,& :<=/1:1& -".$%/"2& :";$.">"2& 13& 7<:<2& :"3.$%."#0"30$#?& @1213&
"2$34$0"3& 2,#4,./"2& "/">$:."& :"3."#"& 0BC#,& :<=<./1.505#?& '2$34$0"3&
2,#4,."75./1353& 412& :B.,& 8"A5.1& ;"#".1.& :G301& :<=1#12& -1213& "2$34$&
2"3".$30"3&-$2/"24$#?&@1213&"2$34$:"&=$4&:G301E&8"A5.1&0BC#,&:<=/1:1&
-".$%/"2&25%5:5&:B#"#&61&7BC,./"&#582535&"#4$#$#?&&

@1213& "2$34$."#& :$.."#0$#& ]"#"0135=& 2$:$."#$30"& ;12& -B2& 7BC,./"&
6"2"8$3$3& 9G#<./18531& 8171;& B./,%4,#?& c3>1.52.1E& 25%5& :<=/1&
75./5:B#8"E& :<=/1& GC#13/1013& 21853.52.1& 7,& 7G.91.1#01& 0135=1&
95#/1/1.505#?& Y<=/1& 75.53/185& 0,#,/,30"& 75.1& G=1..52.1& #<=9"#.$& 61&
0".9".$&A"6"."#0"&0135=1&95#5./1/1.505#?&&&

@B>,2."#"& 0"& 7,& 2B3,0"& 0522"4& 105./185& -B2& G31/.505#?& @B>,2."#&
0135=01:213& 8<#12.5& 2B34#B.& 105./1.505#?& ':#$>"& >"3& 2,#4"#"3& 61& 8"A5.&
1/35:14& 41075#5& ".$3/$%& 8"A5.& 61& ;."Z."#0"& 0135=1& 95#5./185& 41#>5A&
105./1.505#?& \135=1& 95#1#213& 95:5.13& 2$:"H14& 01& 7,& 2B3,0"& G31/&
4"%$/"24"0$#?&\135=1&95#1#213&25%5353&<=1#5301&"C$#.$2&:";/":">"2&0135=&
2$:"H14.1#5&B./".$0$#?&&
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[C1#& 2"="=101& 8B.,2&".$:B#& "/"&75.53>5& 2";".$& 581& :"3&:"4$#$."#"2& 2B/"&
;B=58:B3,3"&9145#5./1.505#?&!,&;B=58:B3&B."8$&75#&2,8/"&A".5301&2,8/,2&
5-1#5C5353&"8;5#1&105./18535&G3.1:1>1245#?&&

*"01>1& 8B.,3,/,& 0,#/,%E& 0B."%$/$& 016"/& 1013& 2"="=101353& 75#2"-&
:";":&8B.,3,/0"3&8B3#"&9131..52.1&8B.,3,/,&91#5&91.5#?&Nv"3013&FB12E&
RI+IQ?& & '3>"2& >16";& ".$3"/$:B#8"& 0B."%$/$3& 0,#/,%& B.0,C,& 2"7,.&
105./1.5& 61& 2"="=101&A".13& 8,0"& 581& 2,#,& 75#& B#4"/"& 9145#5.1#12& 1425.5&
75#&2".;&/"8"Z$3"&7"%."3/".$0$#?&N*=;5./"3E&RIISQ?&&

!BC,./"."#0"E& 05C1#& 2".;& 0,#/"8$& 8B3,>,& :"%"/& 01841C5& 91#1245#13&
0,#/"."#$30"3& H"#2.$& B."#"2E& 2".;& "4$/$& A"."& 016"/&101#213& 8B.,3,/&
9<-.<C<& 9G=.13175.5#& 61:"& 8B.,3,/& 4"/"/13& 0,#"75.5#?& ]".;& 0,#/"8$&
581& B285Z1385=.52413& 2":3"2."3/"24"0$#?& !,& 31013.1& 41/1.& :"%"/&
01841C535& :";":& 8B.,3,/."& 7"%."4/"2& G31/.505#?& u5#"E& 7BC,./"& 61&
7BC,.":"=/"& B.9,."#$30"& 8"01>1& 8B.,3,/& 01841C5& :141#.5& B."75.5#&
N*=;5./"3E& RIISE& *=;5./"3E& RIILQ?& h.2& 14";4"& 71%& :";":& 8B.,3,/,&
4"25713& B4,=& 2".;&/"8"Z$& ,:9,."3/".$E& 0"A"& 8B3#"& 525& :";":& 8B.,3,/&
B4,=& 2".;& /"8"Z$& %12.5301& 016"/& 105./1.505#?& Y";":& 8B.,3,/&
:";/"28$=$3& 8"01>1& 2".;& /"8"Z$:."& :";$."3& 41/1.& :"%"/& 01841C5&
7BC,./"& B.9,."#$30"& G31#5./1/124105#& N*B"#E& RIIWQ?& !BC,./"&
B.9,."#$30"&B.":&:1#5301&:";$./"8$&91#1213&41/1.&:"%"/&01841C5&j"7.BK
+&01&G=14.13/5%45#&Nj"7.BK+Q?&

j1/1.& :"%"/& 01841C5E& :"%"/& 71.5#4585& 9G#<.131& 2"0"#& 61:"& :"%"/&
01841C535&:";"3&25%5& 5:5>1&:B#,.,;&"#4$2&:";"/"=&A".1&91.131&2"0"#&:"&
0"& 5.1#5& :"%"/& 01841C5& 61#1>12& 125;& 91.131& 2"0"#& 8<#0<#<./1.505#?&
*,".4$30"&,=,3&8<#1&2".$;&,=,3&8<#1&41/1.&:"%"/&01841C5&,:9,."3/"8$&
91#12/5%&7"=$&B.9,."#0"E&A":"44"&2"./"&%"38$&0<%<2&B./"8$3"&#"C/13E&
G=1..52.1& 01& B.":& 8BC,2& 8,."#0"& 91#-12.1%/5%& 581E& 3"05#& 01& B.8"& 4"/&
3G#B.BZ52& 5:5.1%/1& 9G#<.175./5%45#?& !,& 31013.1& A1#& 4<#.<& 7BC,./"&
B.":$30"& G.</& 21853.1%/1052-1& 8"A"0"& 41/1.& :"%"/& 01841C5&
,:9,."3/".$E& 4$775& :"#0$/& 58413/1.5E& & 2"="=101& 75#& A"84"31353& ">5.531&
4"%$3/".$0$#&Nv131/"E&RI+IQ?&&
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W;!$G72K72=4@5@a@!_2?4Q5765!

!BC,./"& 61& 7BC,.":"=/"& B.9,."#$30"& ".44"& :"4"3& 7"=$& 2B.":."%4$#$>$&
H"24G#.1#&7,.,3"75.5#?&!"=13&01&7BC,./":$&75#&4#"6/"&:"&0"&75#&A"84".$2&
41452.1:175./124105#?&c#31C53&8$C&8,:"&7"%&"%"C$&;B=58:B30"&7".$2."/"&
"4.":"3& 75#585353& 7"%$3$& 0571& -"#;/"8$E& :<=/1241& B."3& 75#& 25%5:1& 8<#"4&
/B4B#,E&Z14&825&9575&0135=&"#"-."#$3$3&-"#;/"8$E&1;5.1;8585&B."3&75#&25%5353&
8,0":213&3G714&91-5#/185E&5821/52&2".;&A"84".$C$&B."3&75#5353&:<=1#213&
2".;&2#5=5&91-5#/185&7BC,./":$&41452.1:175.5#?&F"6"&5.1&4<;.<&0".$%&:";"3&
75#& 0".9$>$3& 01#53.52& .5/54.1#535& "%/"8$& 8B3,>,& 354#BZ13& 3"#2B=,30"3&
1425.131#12& 7BC,./"8$& 8G=& 2B3,8,& B."75.5#?& *,0":213& 3G714& 91-5#/12&
7<4<3&:"%&9#,;."#$30"&13&:":9$3&41452.1:5>5&31013&B."#"2&9G#<./124105#&
Nf,//538E& +OO+Q?& !5.53-& 2":7$3"& :B.& "-"75.1>12& A1#& 4<#.<& 0,#,/&
7BC,./"& 5-53& 75#& #582& H"24G#<0<#?& ]"H"& 61& B/,#5.52& 4#"6/"."#$E& 53/1E&
2".;41& #545/& 7B=,2.,2."#$& 75.53-& 2":7$3"& :B.& "-"#"2& 7BC,./"& 8<#1>535&
7"%."4"75.5#?&&

*B.,2& 4,4"#"2& 0".$%& :";"3& 81#7184& 0".$>$."#$3& 7BC,./"& B.9,."#$& 0"& ;12&
81:#12& 01C5.05#?& *1#7184& 0".$>$."#& 7"=13& 0".$%& G3>185& 8$2& 8B.,2& ".$;&
61#1#12& NA5;1#61345."8:B3Q& 8,".4$30"& 0"A"& ,=,3& 8<#1& 2"./"2& 5841#.1#?&
\".$%& G3>185& :";$."3& A5;1#61345."8:B3."& 2"3& 2"#7B3& 05B2854& 0<=1:.1#5&
0<%1#E& 7G:.1>1& 8B.,2& 4,4,/"& 183"8$30"& :<281.13& 2"#7B3& 05B2854&
8B.,3,/&/1#21=535&,:"#">"2&0<=1:1&0"A"&91-&,."%$#?&!G:.1>1E&"8.$30"&
H5=:B.BZ52& 75#& 859B#4"& B."3& 2"#7B305B2854& 0<=1:5& 8B.,2& "./"& ,:"#$8$&
0<=1:.1#531& 0"A"& 91-& 1#5%45C53013E& 81#7184& 0".$>$& 8,".4$30"& 0"A"& H"=."&
2"."75./1241E& 75#& "3."/0"& 8B.,3,/& /1#21=5& ".0"4$./"24"0$#?& '3>"2E&
8,0"& 0"A"& H"=."& 8<#1& 2".$30$C$30"3& 0BC".& B."#"2& 0"A"& H"=."& B285Z13&
2,.."3$.$#& 61& 2"3& B285Z13& 0<=1:5& 41A.521.5& 8165:1.1#1& 0<%1#?& [2& B."#"2E&
0".$%$3&-$2$%&7G.</<301&-16#1&7"8$3>$&0"&"=".">"C$30"3&B285Z13&7"8$3>$&
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*B3&B."#"2E&:<=/1&75.13&75#&25%5&-1213&"2$34$:"&4,4,.0,C,30"&21853.52.1&
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3B24"0"3& 8B3#"& 8"C"& 61:"& 8B."& :<=1#12&"2$34$& 2"3".$30"3&2,#4,."75.5#?&
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,."%$.0$C$30"& 8B.,3,/& 61& 0B."%$/$& 0,#/,%E& 9G=.1#01& $%$2& #1H.1285&
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0"252"0"& +W& .54#1& B285Z13& "2$%$& 75.1& :141#.5& B."75.5#?& F"84"3$3& 9131.&
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56 
 

j5;4B3&`iE& bB.013& z*?& '& ;#B;B81001>585B3K/"25399,501HB#4A181"#>AE&
#18>,1"30#18,8>54"45B3& BH& 8,7/1#85B3& NA1"0,301#Q& 65>45/87"810& B3&
1x;1#4B;535B3?&(18,8>54"45B3&RI++nPRDP+OKRS?&

6"3!11>2& [zE& !#"3>A1& f`E& *=;5./"3& \E& `B01..& iFE& !51#138& ii)`?& '&
31U01H53545B3&BH&0#BU3539D&4BU"#080B>,/134"45B3"30;#161345B3&BH&"&
9.B7".&;,7.5>A1".4A&;#B7.1/?&!,..&wB#.0&F1".4A&X#9"3&RIIWnPJDPWJKL?&

&

& &



66 
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4,4,.,#?& !5.53>5& 2";".$E& A5;B285& 7,.9,."#$& 71.5#953& B."3& 2"="=101.1#& 581&
:BC,3&7"2$/0"&4"25;&105./1.505#?&&

&

W;!/1769!

!BC,./"&0<3:"& 5-53&G31/.5&75#&8B#,30,#&61&7,&8B#,3,&-G=/1353&18"8&
:B.,&2B#,3/"0"3&61&G3.1/&"./"24"3&91-/124105#?&u5#"E&8,0"&7BC,./"&
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[C1#& 25%5& 21305& 2130531& 2,#4,./":$& 7"%"#"/":">"C$3$& 0<%<3<:B#8"E&
8"A5.01& 213058531& :"#0$/& 10175.1>12& >"32,#4"#"3& 6"#8"& 412& 1.535&
2".0$#"#"2&:"#0$/& 5841:175.1>1C535&75./1.505#?&c41&:"30"3E&7BC,./"24"&
B."3& 75#5& 9G#<.0<C<301E& :"#0$/& 14/12& 5841:13& 25%5353& 7,& 2B3,0"&
1C545/5& :B28"& /<0"A".1& 14/1:1& 2".2/"/".$& 61& >"32,#4"#"3&
-"C$#/".$0$#?& [C1#& 7,.,3,."3& :1#01& >"32,#4"#"3& :B28"& >"3& 85/505& 61&
7,3,3&9575&/".=1/1.1#5&2,.."3"#"2&:"#0$/>$&B./":"&-".$%/"2&91#125#?&

&

*?!1Z5&61&!?!"#."8&

k58"3&RI+W&

hjpE&h84"37,.?&

& &

62 
 

\"A"& G3>1.1#5& 41/1.& :"%"/& 01841C5& 91#1245#13& 0,#,/."#0"&
,:9,."/"3$3&'K!Kf& N'5#U":n& A"6"& :B.,3,& "-/"E& !#1"4A539n& 8B.,3,/,&
8"C."/"M:";":& 8B.,3,/E& f5#>,."45B3n& 0B."%$/$& 8"C."/"M2".;& /"8"Z$Q&
8$#"8$:."& :";$./"8$& G31#5./1241:213E& 9<3</<=01& fK'K!& 8$#"8$&
G31#5./124105#?& !,& 01C5%52.52& :";":& 2".;&/"8"Z$& 8$#"8$30"& "2>5C1#.1#53&
75#& /524"#& ="413& A"6"."3">"C$E& 0B."%$/& B./"28$=$3& "2>5C1#.1#53&
A"6"."3/"8$3$3&75#&"3."/&4"%$/":">"C$&0<%<3>185:.1&:";$./$%4$#?&'3>"2&
7BC,./"."#0"&0"A"&G3>1&01&7"A8105.05C5&<=1#1&2".;&0,#/"8$3$3&310135&
A5;B285& B.0,C,30"3E& 41/1.& :"%"/& 01841C5353& :";":& 8B.,3,/."&
7"%."/"8$& G31#5./124105#?& ':#$>"E& "8;5#1& 105.13& 8$6$& A"6"& :B.."#$3$&
4$2":"75.1>1C53013&5.2&:";":&8B.,3,/&,:9,."/"."#$&1H1245H&B./":"75.5#?&
!,&31013.1&7BC,./"&B.9,."#$30"&:";$.">"2&41/1.&:"%"/&01841C5301&5.2&
:";":&8B.,3,/&8":$8$&525&01C5.E&71%&B."#"2&G31#5./5%45#?&

&

C6?87!>D&]B/"&;B=58:B3,&Nf5#>,."45B3E&RIIIQ&

!BC,./"& B.9,."#$3"& :";$."3& 41/1.& :"%"/&01841C5& ,:9,."/"."#$30"& 13&
8$2&9G#<.13&2B/;.52"8:B3&2,8/"&:"&0"&/501&5-1#5C5353&"C="&91./18505#?&
!,&0,#,/,3&8"01>1&:";":&8B.,3,/"&5A45:"-&0,:"3."#$3&mLWT5301E&2".;&
/"8"Z$& 61& :";":& 8B.,3,/"& 5A45:"-& 0,:"3."#$3& mPLT8$30"& 9G#<.0<C<&
75.05#5./124105#& N`"3B.5B8E& +OPPQ?& F"6"& :B.."#$3$3& 2,8/,2& 5-1#5C5:.1&
4$2"3/"8$& B285Z135="8:B3& ;#B7.1/535& 0"A"& 2G4<:1& 9G4<#1>1245#&
N*=;5./"3E& RIISQ?& !,& 31013.1E& 2"="=101353& A"6"& :B.."#$30"3& 61:"&
"2>5C1#.1#53013& 8$6$& 7B%".4/"2& 5-53& 2"#3"& 7"84$#/"2E& 7"%& "%"C$&
;B=58:B3"& 9145#/12& 9575& "245H& /"316#"."#0"3& 8"2$3$./".$0$#?& u5#"& 7,&
-"7"."#& 18"8& :";$./"8$& 91#1213& 41/1.& :"%"/& 01841C535& 91>5245#1>1C5&
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&

+.0.%!

M!
!BC,.":"=/"E&SO&
!BC,./"E&+E&++E&+RE&+LE&RWE&JOE&

SSE&SWE&SPE&WIE&WRE&WSE&WgE&WPE&
WOE&LIE&L+E&LRE&LJE&LWE&LLE&gI&

&
"!
@1213&"2$34$E&+E&RE&JE&WE&gE&+IE&

+JE&RSE&RgE&RPE&gI&
@1213&"2$34$0"3&2,#4,./"E&+E&RE&

RS&
@1213&"2$34$."#$3&A$=$E&+E&RWE&gR&
&
+!
\".:"3E&RP&
\5;&7"4$/14#585E&RS&
&
N!
F"6"&2B%,.."#$E&g&
&
.!

h.1#5&:"%"/&01841C5E&LW&
h.2:"#0$/E&Lg&
&
$!
]B/"&;B=58:B3,E&LR&
],#4"#/"E&PE&WPE&WO&
&
*!
(<=9"#&A$=$E&+O&
&
(!
j1/1.&:"%"/&01841C5E&L+&
jB;,2E&JS&
 
 
 
 
 
 
 

&&

&
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9575E& 2,8/":$& ;#B6"21& 101#12& "8;5#"8:B3"& 31013& B."75.1>12& 61& G.</&
#582535&"#44$#">"24$#?&&

&

(2U7G!:D&!BC,./"&B.9,."#$30"&41/1.&:"%"/&01841C5?&

&

+? ]"="=101:5&8,0"3&-$2"#$3&M&4$775&:"#0$/&-"C$#$3&&
R? !5.53-&2";".$&8B.,3,/&6"#&581&2"="=101:5&:"3&:"4$#$3&N2B/"&;B=58:B3,Q&
J? !5.53-&2";".$&8B.,3,/&:B2&581&A"6"&:B.,3,&"-$3n&

• !5#&1.5&".$3"&:1#.1%45#53&
• \5C1#&1.53&525&;"#/"C$3$&-131&".4$3"&:1#.1%45#53&
• '.$30"3&7"84$#$;&-131:5&2".0$#"#"2&7"%$&91#5:1&0BC#,&5453&

S? Y";":&8B.,3,/&,:9,.":$3n&
• !5#&1.53&":"8$&".$3"&91.1>12&%125.01&7"%;"#/"2&61&5%"#14&;"#/"C$:."&

7,#,3,&2";"4$3&
• 'C=$3$=."&2"="=101353&"C=$3$&A"6"&2"-/":">"2&%125.01&2"6#":$3&
• F1#&75#5&75#&8"35:1&8<#1>12&%125.01&:"2."%$2&:"#$/&.54#1&A"6":$&N71712&

61&-B>,2."#0"&9GC<8&2"H185353&2".24$C$3$&9G#131&2"0"#Q&<H.1:53&
• F1#&<H.1/101&9GC<8&2"H185353&A"#1214&1445C535&9G=.1:53&
• Y";":&8B.,3,/,&W&21=&412#"#.":$3&

W? ]".;&0,#/,%&581&2".;&/"8"Z$&,:9,.":$3&
• ]"="=101353&:"3$3"&05=&-G2<3&
• F1#&525&1.53&7"%&61&5%"#14&;"#/"C$&5.1&525&1%54&sft&B.,%4,#,3&
• !5#&1.53&5%"#14&;"#/"C$3$&5/"3&4"A4"8$3$3&".4&,>,3"E&05C1#&1.53&5%"#14&

;"#/"C$3$&<84&,>,3"&:1#.1%45#5;&7"%;"#/"2."#$&B#4"0"&75#.1%45#53&
• !5#&1.5&2".0$#$."#"2&1.&4B;,C,3,&05C1#&7"%;"#/"C$3&<=1#531E&5/"3&

4"A4"8$3$3&4"/&B#4"8$3"&2B:,;E&G7<#&1.5&01&<=1#531&2B:,3&
• [..1#&8"754E&;"#/"2."#&A"84":"&41/"8&14/1:1>12E&2B.."#$&9GC<81&052&75#&

"-$:."&91.1>12&75-5/01&0<=&4,4,3&
• v<>,4&"C$#.$C$:."E&9GC<8&2"H185&WKL&>/&-G21>12&75-5/01&N+KP&:"%&"#"8$&

-B>,2."#0"&REWKW&>/E&IK+&:"%&"#"8$&71712.1#01&525&;"#/"2&,>,:."&7"8$&
,:9,.":"#"2&+K+EW&>/Q&&0"252"0"&+IIK+RI&21=&B.">"2&A$=0"&JI&2".;&
/"8"Z$&:";$3&

L? Y";":&8B.,3,/&61&2".;&/"8"Z$3"&RMJI&B#"3$30"&016"/&1053&
• Y";":&8B.,3,/&61&2".;&/"8"Z$3"&2"="=101&:"%"/&71.5#4585&9G841#131E&

5.1#5&:"%"/&01841C5&61#1>12&8"C.$2&;1#8B31.5&,."%"3"E&,:9,."/":$&
:";"3&25%5&:B#9,3.,24"3&4<213131&2"0"#&016"/&1053&&

&
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!BC,./"& B.9,."#$3"& 9131..52.1& 9<-& 2B%,.."#& ".4$30"& 5.2:"#0$/& 95#5%5/5&
,:9,."3$#?& ]"="=101:5& 8,& 0$%$3"& -$2"#$;& 2,#,& 75#& B#4"/"& 9145#/12& 9<-&
B."75.5#?&Y"%"3"3&9<-.<2.1#&41/1.&:"%"/&01841C5353&91>52/18531&31013&
B."75.5#?& !"=13& ">5.& 4$77$& :"#0$/$3& ,."%/"8$& 0"& 91>52175.5#?& '3>"2&
7BC,./"."#& 9131..52.1& 913-& 3<H,84"& 9G#<.0<C<3013E& 41/1.& :"%"/&
01841C5& 5.1&:";$."3&:135013&>"3."30$#/"&95#5%5/531&61#5.13&>16";E&:"%.$&
3<H,8"& 9G#1& 0"A"& :<=& 9<.0<#<><0<#?& F5;B41#/5& 8$2.$2."& 913-& 3<H,8,&
0"A"& -"7,2& 1425.105C53013& :";$."3& /<0"A".1353& 8B3,>,& :<=&
9<.0<#<><0<#&Nv131/"E&RI+IQ?&

&

&

&

C6?87!ED&Y";":&8B.,3,/&61&2".;&/"8"Z$&Nf5#>,."45B3E&RIIIQ&
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&

V;!.7658!L2=29!+6T46J8!

X.":&:1#5301&41/1.&:"%"/&01841C5&61#5.5#213&13&2$8"&8<#101&5.1#5&:"%"/&
01841C5& 61#1>12& 12571& 01& A"71#& 61#5./185& G31/.505#?& p.21/5=01& 7,&
5%.1/&++R&-"C#$&/1#21=5&"#"3"#"2&:";$./".$0$#?&bG#<%/1&8$#"8$30"E&-"C#$&
/1#21=5353&584105C5&4</&75.95.1#&1285285=&B."#"2&61#5./105#?&\18412&12575&
B.":& :1#531& ,."%"3"& 2"0"#& 41/1.& :"%"/&01841C531& 016"/&105./1.505#?&
h.1#5&:"%"/&01841C5& 581&91.13&;#BH18:B31.&125;&4"#"H$30"3&2"="=101&75#&
A"84"31353&">5.&<35418531&4#"38H1#5&105.5#213&,:9,."3/".$0$#?&&

!BC,./"& 41A.52185&91-5#/5%&25%5.1#01&2.5352&0,#,/&-B2&-1%54.505#?&!"=13&
4"7.B& -B2& A"H5H213& 7"=13& 01& >5005& A":"45& 41A.521& 8G=& 2B3,8,& B."75.5#?&
'3>"2& 31#101:81& 4"/"/$30"& B#4"2& B."3& B285Z13& 12852.5C505#?& !,&
31013.1&4</&2"="=101.1#1&B285Z13&61#5./1.505#?&!5.53>5&"-$2&B.,;&2130585&
8B.,:"75.13& "3>"2& "2>5C1#& A"8"#$& 5.1& B.,%"3& A5;B285:5& 9501#/12& 5-53&
8B.,3,/& A$=$3$& "#44$#/$%& 25%5.1#01& #1=1#6.5& 75#& /"821& 5.1& /"285/,/&
B#"30"& B285Z13& 61#/12& ,:9,3& B."75.5#?& !"=13& :<=& /"82185& 5.1& 61#5.13&
0"252"0"& +W& .54#1& B285Z13& "2$%$& 75.1& :141#.5& B."75.5#?& F"84"3$3& 9131.&
0,#,/,&2G4<E&8B.,3,/,&:B2& 581&:"&0"&B."3&8B.,3,/&B285Z13& 5A45:">$3$&
9501#/12& 5-53& :141#.5& 01C5.81& A"6"& :B.."#$3"& 75#& 4<;& :1#.1%45#5./185&
N134<7"8:B3Q& 61& 8B.,3,/& 018412.13/185& 91#12175.5#?& !,& %125.01& 1425.5&
B285Z135="8:B3& 8"C."/"2& 0"A"& 2B.":& B.">"24$#?& [34<71& 105./5%&
2"="=101353& "2>5C1#.1#5301& 75#5213& 7B.& /524"#0"25& G01/& 8$6$8$&
130B4#"21".&4<;&5-531&91.1#12&;#B7.1/&:"#"4"75.5#?&!,&0,#,/0"&8$6$3$3&
75#&8B30"& 5.1&-125./185&91#12/124105#& N"8;5#"8:B3Q?&!,& 5%.1/&8$#"8$30"&
8B.,3,/& :";$."/":">"C$30"3& A"84"3$3& B285Z135="8:B3,3,&
7B=,."75.5#M"="."75.5#?& !,& 31013.1& 5%.1/& 8$2.$C$& A"84"3$3& B285Z135="8:B3&
0,#,/,3"& 9G#1& ":"#."3/".$0$#& Nb#19B#"2B8E& RIIOQ?& h.1#5& :"%"/&
01841C535& 61#13.1#E& 2"="=101353& B285Z13& 8"4<#"8:B3,3,3& mORKOL&
"#"8$30"& B.0,C,30"3E& 9GC<8& A"#1214.1#535& 9G=.1:1#12& "2>5C1#.1#53&
:141#53>1& A"6"."30$C$30"3& 1/53& B./".$0$#."#& N]B>A"312E& RI+IQ?&
X285Z135="8:B3,& "#44$#/"2& 5-53& ;B=545H& 7"8$3-.$& 61345."8:B3"& /</2<3&
B."3&13&2$8"&8<#101&7"%."3/".$0$#&Nb#19B#"2B8E&RIIOQ?&&


