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G"("4+).%(j* ?H1* +(,* #")"4+(1* E5%* '+<* @"* 4"$2/)+()* )%* 1""W*
%2)*E5+)*)5"<*&"4/".#"*+1*)4+,.).%(+$*)+$W*)5"4+&."1I***

*
;5"* 3.41)* "33%4)* )%* +&&$<* 609;* @"G+(* .(* ]JJh* E5"(*

4"1"+4/5"41* +)* N"%4G.+* ;"/5* +(,* 9'%4<* F(.#"41.)<* @"G+(*
)"1).(G* )5"*5+'$*(-2 5+&$!(/* 60* 1/"(+4.%* E.)5* 6.")(+'*
#")"4+(1* ,.+G(%1",* E.)5* >;?!I* ;5.1* %//244",* %#"4* LK* <"+41*
+3)"4* )5"* "(,*%3* )5"*6.")(+'* T+4I* * !24.(G* )5%1"* .()"4#"(.(G*
<"+41B* .(* 1&.)"* %3* #+$.+()* "33%4)1* )%* ,"#"$%&* +(,* +&&$<*
)4+,.).%(+$* &1</5%)5"4+&"2)./* +(,* &5+4'+/%$%G./+$* )4"+)'"()*
+&&4%+/5"1*)%*>;?!B*)5"*&4%G4"11.%(*%3*)5"*,.1%4,"4*.(*1%'"*
#")"4+(1*1.G(.3./+()$<*.'&+/)",*)5".4*&1</5%$%G./+$*E"$$X@".(GB*
32(/).%(+$*+@.$.)."1*+(,*82+$.)<*%3*$.3"B*+1*E"$$*+1*)5+)*%3*)5".4*
3+'.$."1* +(,* 34."(,1I* ;5.1* .(.).+$* "33%4)* <."$,",* "(/%24+G.(G*
4"12$)1*.(*+*/+1"*1)2,<*%3*+*fKX<"+4X%$,B*'+$"*6.")(+'*#")"4+(*
'"").(G* 6782 /4.)"4.+*3%4*>;?!*\]g^I**0"12$)1*.(,./+)",*&%1)X
)4"+)'"()* .'&4%#"'"()* %(* +$$* '"+124"1* %3* >;?!* +(,*
'+.()"(+(/"* %3* )5"1"* G+.(1* +)* +* gX'%()5* 3%$$%EX2&a* E.)5* +*
ilm*,"/4"+1"*.(*/$.(./.+(X4+)",*1<'&)%'1*%3*>;?!*+(,*+*lfm*
,"/4"+1"*%(*1"$3X4"&%4)",*1<'&)%'1*%3*>;?!I**;5.1*/+1"*1)2,<*
E+1*3%$$%E",*@<*+(*%&"(*/$.(./+$*)4.+$*E.)5*6.")(+'*#")"4+(1*
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\n^I*7(*)5.1*1)2,<B*]g* '+$"*#")"4+(1*E.)5*>;?!*E"4"*":&%1",*
)%*)E%*5"+,X'%2()",*,.1&$+<X,"$.#"4",*#.4)2+$*"(#.4%('"()1B*+*
#.4)2+$* /$"+4.(G* 1244%2(,",* @<* _2(G$"* 1/"("4<* +(,* +* #.4)2+$*
P2"<* 5"$./%&)"4B* .(* E5./5* )5"* )5"4+&.1)* /%()4%$$",* #+4.%21*
#.12+$*+(,*+2,.)%4<*"33"/)1*Z"IGI*4%/W")1B*":&$%1.%(1B*,+<c(.G5)B*
15%2).(G[I* =3)"4* +(* +#"4+G"* %3* ]i* ":&%124"* )5"4+&<* 1"11.%(1*
%#"4*fXh*E""W1B*)5"4"*E+1*+*1.G(.3./+()*4",2/).%(*.(*>;?!*+(,*
4"$+)",* 1<'&)%'1I* ?.'.$+4* &%1.).#"* 4"12$)1* E"4"* 4"&%4)",* @<*
!.3","*")*+$I*\]h^*3%4*>;?!*)5+)*4"12$)",*34%'*)5"*+))+/W*%(*)5"*
T%4$,*;4+,"*-"()"4*.(*+*/+1"*1)2,<*21.(G*609;*E.)5*+*&+)."()*
E5%*5+,*3+.$",* )%* .'&4%#"*E.)5* )4+,.).%(+$* ":&%124"* )5"4+&<I**
;5.1*G4%2&*5+1*4"/"()$<*4"&%4)",*&%1.).#"*4"12$)1*34%'*+*E+.)X
$.1)* /%()4%$$",*1)2,<* 21.(G* )5"*1+'"*T%4$,* ;4+,"* -"()"4*60*
+&&$./+).%(*\]n^I*;5"*60*G4%2&*,"'%(1)4+)",*1)+).1)./+$$<*+(,*
/$.(./+$$<* 1.G(.3./+()* ,"/4"+1"1* %(* )5"* dG%$,* 1)+(,+4,j*
-$.(./.+(* =,'.(.1)"4",* >;?!* ?/+$"* Z-=>?[* 4"$+).#"* )%* @%)5*
&4"X)4"+)'"()* +(,* )%* )5"* E+.)X$.1)* /%()4%$* G4%2&* E.)5* +*
@")E""(XG4%2&1*&%1)*)4"+)'"()*"33"/)*1.A"*%3*]IflI*?"#"(*%3*]K*
&"%&$"* .(* )5"* 60* G4%2&* (%* $%(G"4* /+44.",* )5"* ,.+G(%1.1* %3*
>;?!B*E5.$"*+$$*%3*)5"*E+.)X$.1)*/%()4%$1*4")+.(",*)5"*,.+G(%1.1*
3%$$%E.(G* )5"* E+.).(G* &"4.%,* +(,* )4"+)'"()* G+.(1* E"4"*
'+.()+.(",* +)* gX'%()5* 3%$$%EX2&I* =$1%* (%)"E%4)5<* E+1* )5"*
3.(,.(G* )5+)* 3.#"* %3* )5"* ]K* 60* &+)."()1* 5+,* &4"#.%21$<*
&+4)./.&+)",* .(* .'+G.(+$* ":&%124"* )4"+)'"()* E.)5* (%* /$.(./+$*
@"("3.)I* ?2/5* .(.).+$* 4"12$)1* +4"* "(/%24+G.(G* +(,* 12GG"1)* )5+)*
60* '+<* @"* +* 21"32$* /%'&%("()* E.)5.(* +* /%'&4"5"(1.#"*
)4"+)'"()* +&&4%+/5* 3%4* &"41%(1* E.)5* /%'@+)c)"44%4.1)* +))+/WX
4"$+)",*>;?!I*

;5"4"*+4"*+$1%*%)5"4*4"1"+4/5*G4%2&1*/244"()$<*.(*)5"*"+4$<*
1)+G"1*%3*+&&$<.(G*60*)%*)4"+)*>;?!* .(*124#.#%41*%3*E+4*+(,*
)"44%4.1)* +))+/W1* \]JXL]^I* Y("* 4"1"+4/5* G4%2&* 5+1* 4"&%4)",*
d&+4).+$*4"'.11.%(j*%3*>;?!*1<'&)%'1*.(*3%24*%3*1.:*74+8*E+4*
?H1* 21.(G* 60* /%'@.(",* E.)5* '",.)+).%(* +(,* +))"().%(+$*
4"3%/21.(G* \]J^I* P%E"#"4B* .)* .1* ,.33./2$)* )%* ,4+E* +(<*
/%(/$21.%(1* 34%'* )5.1* E%4W* +1* )5"* +2)5%41* ,.,* (%)* &4%#.,"* +*
/$"+4*1&"/.3./+).%(*%4*1)+).1)./+$*+(+$<1.1*%3*)5"*&4"c&%1)*>;?!*
-5"/W$.1)XH.$.)+4<* #"41.%(* Z>-SXH[* 1/%4"1* %)5"4* )5+(* )%*
4"&%4)* +* @+1"$.("* >-SXH* '"+(* %3* lhIiB* E5./5* .1* +/)2+$$<*
@"$%E* )5"* >;?!* /2)%33* %3* 3.3)<I* =(%)5"4* 4"1"+4/5* G4%2&* .(*
>%4)2G+$B*E5"4"* )5"4"*+4"*+(* "1).'+)",*LfBKKK*124#.#%41*E.)5*
>;?!* 34%'* )5".4* ]Jg]X]Jhl* /%$%(.+$* E+41* .(* H%A+'@.82"B*
=(G%$+*+(,*N2.(oB*5+1*/%(1)42/)",*+*60*":&%124"*1/"(+4.%*@<*
'%,.3<.(G*+*/%''%(*>-X@+1",*/%'@+)*G+'"*\LK^I*;5.1*G4%2&*
5+1* 4"&%4)",* +(* .(.).+$* /+1"* 1)2,<* E5"4"* )5"* &+)."()* ,.,* (%)*
/%'&$")"*)4"+)'"()*,2"*)%*":&"4."(/.(G*+*,.1)4"11.(G*3$+15@+/W*
3%$$%E.(G*)5"*1"#"()5*1"11.%(I*T5.$"*)5.1*.1*4+4"$<*4"&%4)",*.(*
)5"*":&%124"*$.)"4+)24"B*)5.1*4"&%4)*5.G5$.G5)1*)5"*("",*3%4*E"$$X
)4+.(",* /$.(./.+(1* E.)5* ":&"4).1"* .(* )5"* ,"$.#"4<* %3* ":&%124"*
)5"4+&<* +)* +* 4+)"* )5+)* )5"* &+)."()* /+(* "33"/).#"$<* 5+(,$"* +(,*
&4%/"11* +(,* .(* )5"* 1"(1.).#"* '%(.)%4.(G* %3* &+)."()* 1)+)21I*
R.(+$$<B* .(* 714+"$B* U%1'+(* ")* +$I* \L]^* +4"* .'&$"'"().(G* +* 60*
)"44%4.1)* d@21* @%'@.(Gj* >;?!* )4"+)'"()* 1/"(+4.%* .(* E5./5*
&+4)./.&+()1* +4"* &%1.).%(",* .(* +(* 24@+(* /+3"* +/4%11* )5"* 1)4"")*
34%'* +* 1.)"* E5"4"* +* /.#.$.+(* @21* '+<* ":&$%,"I* ;5.1* 4"1"+4/5*
&4%G4+'*5+1*%($<*4"/"()$<*/%''"(/",*+(,*(%*/$.(./+$*,+)+*+4"*
/244"()$<* +#+.$+@$"I* P%E"#"4B* +(+$%G* &.$%)* 4"1"+4/5* @<* )5.1*
G4%2&* E.)5* (%(X>;?!* &+4)./.&+()1* .1* 2(,"4E+<* )%* ":+'.("*

"'%).%(+$* 4"+/).#.)<* +/4%11* 60* ":&%124"* $"#"$1* .(* %4,"4* )%*
/5+4+/)"4.A"*)5"*"#%/+).#"*(+)24"*%3*)5"*1).'2$21*"(#.4%('"()*
)%* .(3%4'* 32)24"* /$.(./+$* 21"* ZD+%'.* U%1'+(B* &"41%(+$*
/%''2(./+).%(B*!"/I*lB*LKKh[I*

77I ! 9?7ND*YR*;P9*6 70;F=S* 70=p* 9q>Y?F09* ; P90=>V*

?V?;9H *

;5"* F(.#"41.)<* %3* ?%2)5"4(* -+$.3%4(.+k1* 7(1).)2)"* 3%4*
-4"+).#"*;"/5(%$%G."1*Z7-;[B*.(*/%$$+@%4+).%(*E.)5*)5"*+2)5%41*
%3*)5.1*&+&"4B*5+#"*&+4)("4",*%(*+*&4%_"/)*32(,",*@<*)5"*Y33./"*
%3* D+#+$* 0"1"+4/5* ZYD0[B* )5"* FI?I* =4'<* 0"1"+4/5B*
!"#"$%&'"()*+(,*9(G.(""4.(G*-%''+(,*Z0!9-YH[*+(,*)5"*
;"$"'",./.("* +(,* =,#+(/",* ;"/5(%$%G<* 0"1"+4/5* -"()"4*
Z;=;0-[* )%* ,"#"$%&* +* 1"4."1* %3* 60* ":&%124"* "(#.4%('"()1*
W(%E(* +1*5+'$*(-2 9'(:;* ;5.1* 60* )4"+)'"()* 1<1)"'* E+1*
%4.G.(+$$<*/%(1)42/)",*@<*4"/</$.(G*#.4)2+$*+4)*+11")1*)5+)*E"4"*
.(.).+$$<* ,"1.G(",* 3%4* )5"* /%''"4/.+$$<* 12//"1132$* qXC%:*
G+'"* +(,* FI?I* =4'<X32(,",* /%'@+)* )+/)./+$* 1.'2$+).%(*
)4+.("4B*<*--2 7)&,$'*/2 =(''+"'; * Y)5"4* ":.1).(G* +(,* ("E$<*
/4"+)",* 7-;* +4)* +(,* )"/5(%$%G<* +11")1* 5+#"* @""(* .()"G4+)",*
.()%*)5.1*/%().(2+$$<*"#%$#.(G*+&&$./+).%(*+(,*(%E*12&&%4)*)5"*
/244"()*,"#"$%&'"()*%3*)5"*5+'$*(-2>?0%(!+4$(!*1/"(+4.%I**
*

5+'$*(-2 9'(:* /%(1.1)1* %3* H.,,$"* 9+1)"4(* )5"'",* /.)<* +(,*
,"1"4)* 4%+,* "(#.4%('"()1* Z?""* R.GI* ][* +(,* E+1* ,"1.G(",* )%*
4"1"'@$"* )5"* G"("4+$* /%()":)1* )5+)* '%1)* ?H1* ":&"4."(/"*
,24.(G*,"&$%<'"()*)%*74+8I*;5"*]n*182+4"*@$%/W*d-.)<j*1")).(G*
5+1* +* #+4.")<* %3* "$"'"()1* .(/$2,.(G* +* '+4W")&$+/"B* ,"1%$+)"*
1)4"")1B* %$,* @2.$,.(G1B* 4+'15+/W$"* +&+4)'"()1B* E+4"5%21"1B*
'%182"1B* 15%&1* +(,* ,.4)* $%)1* 1)4"E(* E.)5* _2(WI* =//"11* )%*
@2.$,.(G* .()"4.%41* +(,* 4%%3)%&1* .1* +#+.$+@$"* +(,* )5"* @+/W,4%&*
1244%2(,.(G* )5"* (+#.G+@$"* ":&%124"* A%("* /4"+)"1* )5"* .$$21.%(*
%3* @".(G* "'@",,",* E.)5.(* +* 1"/).%(* %3* +* 1&4+E$.(G* ,"(1"$<*
&%&2$+)",* ,"1"4)* /.)<I* 6"5./$"1* +4"* +/).#"* .(* 1)4"")1* +(,*
+(.'+)",* #.4)2+$* &","1)4.+(1* Z/.#.$.+(* +(,* '.$.)+4<[* /+(* @"*
+,,",* %4* "$.'.(+)",* 34%'* )5"* 1/"("1I* ;5"* d!"1"4)* 0%+,j*
1/"(+4.%1* /%(1.1)* %3* +* 4%+,E+<* )54%2G5* +(* ":&+(1.#"* ,"1"4)*
+4"+* E.)5* 1+(,* ,2("1B* %//+1.%(+$* +4"+1* %3* #"G")+).%(B* .()+/)*
+(,* @4%W"(* ,%E(* 1)42/)24"1B* @4.,G"1B* @+))$"* E4"/W+G"B* +*
/5"/W&%.()B* ,"@4.1* +(,* #.4)2+$* 52'+(* 3.G24"1I* ;5"* 21"4* .1*
&%1.).%(",* .(1.,"*%3*+*PFH699*)5+)*12&&%4)1*)5"*&"4/"&).%(*
%3*)4+#"$*E.)5.(*+*/%(#%<*%4*+1*+*$%("*#"5./$"*E.)5*1"$"/)+@$"*
&%1.).%(1* +1* +* ,4.#"4B* &+11"(G"4* %4* 34%'* )5"* '%4"* ":&%1",*
)244")* &%1.).%(* +@%#"* )5"* 4%%3* %3* )5"* #"5./$"I* ;5"* (2'@"4* %3*
1%$,."41*.(*)5"*/+@*%3*)5"*PFH699*/+(*+$1%*@"*#+4.",*+1*E"$$*
+1* )5".4* /+&+/.)<* )%* @"/%'"* E%2(,",* ,24.(G* /"4)+.(* +))+/W*
1/"(+4.%1I* C%)5* )5"* /.)<* +(,* PFH699* 1/"(+4.%1* +4"*
+,_21)+@$"*3%4*).'"*%3*,+<*%4*(.G5)B*E"+)5"4* /%(,.).%(1B*(.G5)*
#.1.%(B* .$$2'.(+).%(* +(,* +'@."()* 1%2(,* ZE.(,B* '%)%41B* /.)<*
(%.1"B*&4+<"4*/+$$B*")/I[I*;5"*1%3)E+4"*5+1*@""(*,"1.G(",*12/5*
)5+)* 21"41* /+(* @"* )"$"&%4)",* )%* 1&"/.3./* $%/+).%(1* E.)5.(* )5"*
#.4)2+$* 1/"(+4.%1B* @+1",* %(* +* ,")"4'.(+).%(* +1* )%* E5./5*
"$"'"()1* '%1)* /$%1"$<* '+)/5* )5"* &+)."()k1* ("",1B* 4"$"#+()* )%*
)5".4* .(,.#.,2+$* )4+2'+X4"$+)",* ":&"4."(/"1I*=1*E"$$B*E"* (%E*
5+#"*/4"+)",*#.12+$*"$"'"()1*)5+)*/+(*@"*1"$"/)",*)%*4"1"'@$"*
@%)5*F?=*+(,*=3G5+(.1)+(*1/"("4<c+4/5.)"/)24"*)%*@4%+,"(*)5"*
4"$"#+(/"*%3*)5"*+&&$./+).%(*3%4*+*E.,"4*4+(G"*%3*?H1I*
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F1"41* /+(* (+#.G+)"* .(* @%)5* 1/"(+4.%1* #.+* )5"* 21"* %3* +*
1)+(,+4,* G+'"* &+,* /%()4%$$"4B* +$)5%2G5* E"* 5+#"* 4"/"()$<*
+,,",* )5"* %&).%(* 3%4* +* 4"&$./+* Hl* E"+&%(* E.)5* +* d)52'@X
'%21"j*/%()4%$$"4*)5+)*12&&%4)1*'%#"'"()*,24.(G*)5"*/.)<*3%%)*
&+)4%$I* ;5.1* E+1* @+1",* %(* 4"&"+)",* 4"82"1)1* 34%'* 74+8*
":&"4."(/",*?H1*E5%*&4%#.,",*34+(W*3"",@+/W*.(,./+).(G*)5+)*
)%* E+$W* E.)5.(*12/5*+*1")).(G* E.)5%2)*+* E"+&%(* .(X5+(,* E+1*
/%'&$")"$<* 2((+)24+$* +(,* ,.1)4+/).(Gr* P%E"#"4B* )5"4"* .1* (%*
%&).%(*3%4*3.4.(G*+*E"+&%(*E.)5.(* )5"*60*1/"(+4.%1I*7)* .1*%24*
3.4'* @"$."3* )5+)* )5"* &4.(/.&$"1* %3* ":&%124"* )5"4+&<* +4"*
.(/%'&+).@$"*E.)5*)5"*/+)5+4)./*+/).(G*%2)*%3*+*4"#"(G"*3+()+1<*
)5+)*+*4"1&%(1.#"*E"+&%(* '.G5)*"(/%24+G"I*7(*+,,.).%(*)%*)5"*
#.12+$* 1).'2$.* &4"1"()",* .(* )5"* 60* P"+,XH%2()",* !.1&$+<*
ZPH![B*,.4"/).%(+$*i!*+2,.%B*#.@4%)+/).$"*+(,*%$3+/)%4<*/+(*@"*
,"$.#"4",*.()%*)5"*60*1/"(+4.%1*.(*4"+$X).'"*@<*)5"*/$.(./.+(I*

*

*
R.G24"*]I*?/"("1*34%'*6.4)2+$*74+8*+(,*6.4)2+$*=3G5+(.1)+(*

;5"*&4"1"()+).%(*%3*+,,.).#"B*/%'@+)X4"$"#+()*1).'2$.*.(*)5"*
60*1/"(+4.%1*/+(*@"*/%()4%$$",*#.+*+*1"&+4+)"*dT.A+4,*%3*YAj*
/%()4%$*&+("$B*E5.$"*)5"*/$.(./.+(*.1*.(*32$$*+2,.%*/%()+/)*E.)5*
)5"* &+)."()I* ;5.1* /$.(./+$* d.()"43+/"j* .1* +* W"<* 3"+)24"* )5+)*
&4%#.,"1*+*/$.(./.+(*E.)5*)5"*/+&+/.)<*)%*/21)%'.A"*)5"*)5"4+&<*
":&"4."(/"* )%*)5"* .(,.#.,2+$* ("",1*%3*)5"*&+)."()I* ;5"*&+)."()*
/+(* @"* &$+/",* @<* )5"* /$.(./.+(* .(* 60* 1/"(+4.%* $%/+).%(1* )5+)*

4"1"'@$"* )5"* 1")).(G* .(* E5./5* )5"* )4+2'+X4"$"#+()* "#"()1*
%//244",* +(,* '%,.3<* +'@."()* $.G5)* +(,* 1%2(,* /%(,.).%(1* )%*
'+)/5* )5"* &+)."()1* ,"1/4.&).%(* %3* )5".4* ":&"4."(/"I* ;5"*
/$.(./.+(* /+(* )5"(* G4+,2+$$<* .()4%,2/"* +(,* /%()4%$* 4"+$* ).'"*
)4.GG"4*1).'2$.*Z#.12+$B*+2,.)%4<B*%$3+/)%4<*+(,*)+/).$"[B*#.+*)5"*
/$.(./.+(k1* .()"43+/"B* +1* 4"82.4",* )%* 3%1)"4* )5"* +(:.")<*
'%,2$+).%(* ("",",*3%4* )5"4+&"2)./* 5+@.)2+).%(*+(,* "'%).%(+$*
&4%/"11.(G*.(*+* /21)%'.A",*3+15.%(*+//%4,.(G*)%*)5"*&+)."()k1*
&+1)* ":&"4."(/"* +(,* )4"+)'"()* &4%G4"11I* 982.&'"()*
1&"/.3./+).%(1* 3%4* )5"*5+'$*(-2 9'(:* 1<1)"'* 5+#"*@""(* ,")+.$",*
&4"#.%21$<*\LLBLi^I**

777I 6 70;F=S* 70=p* 09?9=0-P* 09?FS;? *

;5"* 5+'$*(-29'(:*1/"(+4.%*.1*/244"()$<*@".(G*.'&$"'"()",*+1*
+(*":&%124"*)5"4+&<*)%%$*E.)5*+/).#"*,2)<*?H1*+(,*6")"4+(1*+)*
)5"*D+).%(+$*-"()"4*3%4*;"$"5"+$)5*+(,*;"/5(%$%G<*+)*H+,.G+(*
=4'<* H",./+$* -"()"4* Z;LXH=H-[* +)* R)I* S"E.1B* T=IB* )5"*
D+#+$*H",./+$*-"()"4X?+(*!."G%*ZDH-?![B*-+'&*>"(,$")%(B*
9'%4<* F(.#"41.)<B* T+$)"4* 0"",* =4'<* H",./+$* -"()"4*
ZT0=H-[B* )5"* T".$$* H",./+$* -%$$"G"* %3* -%4("$$* F(.#"41.)<*
+(,*+)*Ll*%)5"4*6=B*H.$.)+4<*+(,*F(.#"41.)<*S+@%4+)%4<*1.)"1*
3%4*609;*/$.(./+$*4"1"+4/5*+(,*+*#+4.")<*%3*%)5"4*>;?!X4"$+)",*
.(#"1).G+).%(1I* P%E"#"4B* )5"* 21"4X/"()"4",* ,"1.G(* &4%/"11* 3%4*
%&).'.A.(G*6.4)2+$*74+8*3%4*/$.(./+$*21"*.1*(%)"E%4)5<*+(,*E.$$*
@"* ,"1/4.@",* @"3%4"* 12''+4.A.(G* )5"* 4"12$)1* %3* )5"* .(.).+$*
609;*%&"(*/$.(./+$*)4.+$I*

>;! @4&'#A&!$&'&.2<&&.B(,C2?'"/2D"!#EF7627&'G+,&2
8&/B&'42
F1"4X-"()"4",* )"1)1* E.)5* "+4$<* &4%)%)<&"1* %3* )5"*5+'$*(-2

9'(: *+&&$./+).%(*E"4"*/%(,2/)",*+)*)5"*DH-?!*+(,*E.)5.(*+(*
=4'<* -%'@+)* ?)4"11* -%()4%$* ;"+'* .(* 74+8I* ;5.1* 3%4'+).#"*
3"",@+/W* 34%'* (%(X,.+G(%1",* 74+8X":&"4."(/",* '.$.)+4<*
&"41%(("$* &4%#.,",* "11"().+$* .(3%4'+).%(* )5+)* 3",* +(* .)"4+).#"*
,"1.G(* &4%/"11* %(* )5"* /%()"()B* 4"+$.1'* +(,* 21+@.$.)<* %3* )5"*
.(.).+$*d.()2.).#"$<*,"1.G(",j*1<1)"'I*H%4"*3%4'+$*"#+$2+).%(*%3*
)5"* 1<1)"'* )%%W* &$+/"* +)* ;LXH=H-* 34%'* $+)"* LKKg* )%* "+4$<*
LKKh* \Ll^I* D.(")<X)54""* 1/4""(",* ?H1* Z+$$* (%(X>?;![*
"#+$2+)",*)5"*5+'$*(-29'(:*1/"(+4.%1*15%4)$<*+3)"4*4")24(.(G*34%'*
,"&$%<'"()* .(*74+8I*?H1* ":&"4."(/",* )5"* /.)<*+(,*PFH699*
"(#.4%('"()1*E5.$"*":&%1",*)%*1/4.&)",*4"1"+4/5"4X.(.).+)",*60*
)4.GG"4* 1).'2$.* )%* 1.'2$+)"* +(* +/)2+$* )4"+)'"()* 1"11.%(I* ?H1*
)5"(* /%'&$")",* 1)+(,+4,.A",* 82"1).%((+.4"1* )%* "#+$2+)"* )5"*
4"+$.1'B* 1"(1"* %3* d&4"1"(/"j* Z)5"* 3""$.(G* %3* @".(G* .(* 74+8[B*
1"(1%4<* 1).'2$.B* +(,* %#"4+$$* )"/5(./+$* /+&+@.$.)."1* %3*5+'$*(-2
9'(: I* * 7)"'1* E"4"* 4+)",* %(* +* 1/+$"* 34%'* K* Z>%%4[* )%* ]K*
Z9:/"$$"()[I* p2+$.)+).#"* 3"",@+/W* E+1* +$1%* /%$$"/)",* )%*
,")"4'.("* +,,.).%(+$* 4"82.4",* 1%3)E+4"* .'&4%#"'"()1I* ;5"*
4"12$)1*12GG"1)",*)5+)*)5"*5+'$*(-29'(:*"(#.4%('"()*.(*.)1*3%4'*
+)* )5"*).'"*E+1*4"+$.1)./*+(,*&4%#.,",*+*G%%,*1"(1"*%3*d@".(G*
@+/W* .(* 74+8jI* =#"4+G"* 4+).(G1* +/4%11* "(#.4%('"()1* E"4"*
@")E""(*+,"82+)"*+(,*":/"$$"()*3%4*+$$*"#+$2+)",*+1&"/)1*%3*)5"*
#.4)2+$* "(#.4%('"()1I* * =2,.)%4<* 1).'2$.* 4"+$.1'* ZHshIJa*
?!s]Ih[*+(,*82+$.)<*ZHshIJa*?!s]In[*E"4"*4+)",*5.G5"4* )5+(*
#.12+$*4"+$.1'*ZHsgIha*?!sLI][*+(,*82+$.)<*ZHshIKa*?!sLIK[I**
?%$,."41* 5+,* 5.G5* 4+).(G1* %3* )5"* /%'&2)"4k1* +@.$.)<* )%* 2&,+)"*
#.12+$* G4+&5./1* ,24.(G* '%#"'"()* ZHsnIla* ?!s]Ih[I* * ;5"*
"H+G.(* PH!* E+1* 4"&%4)",$<* #"4<* /%'3%4)+@$"* ZHsnILa*
?!s]Ih[B*+(,*)5"*+#"4+G"*4+).(G1*3%4*)5"*+@.$.)<*)%*'%#"*E.)5.(*
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)5"* #.4)2+$* "(#.4%('"()* E+1* G"("4+$$<* +,"82+)"* %4* +@%#"*
ZHsgI]a* ?!sLIf[I* ;5.1* ,+)+B* +$%(G* E.)5* )5"* /%$$"/)",*
82+$.)+).#"* 3"",@+/WB* E+1* 21",* )%* .(3%4'* 2&G4+,"1* )%* )5"*
/244"()* #"41.%(* %3*5+'$*(-2 9'(:H>?0%(!+4$(!* )5+)* .1* (%E* .(*
/$.(./+$* 21"* +(,* )5.1* d,"1.G(X/%$$"/)* 3"",@+/WX4","1.G(j* /</$"*
E.$$*/%().(2"*)54%2G5%2)*)5"*$.3"/</$"*%3*)5.1*&4%_"/)I*

I; ! 7&'G+,&28&/B&'2>,,&)$(!,&2"?25J2+!2F'&($/&!$2

;5"* 21"4X/"()"4",* 4"12$)1* .(,./+)",* )5+)*5+'$*(-2 9'(:* E+1*
/+&+@$"* %3* &4%,2/.(G* )5"* $"#"$* %3* d&4"1"(/"j* .(* 74+8X
":&"4."(/",*?H1*)5+)*E+1*@"$."#",*)%*@"*4"82.4",*3%4*":&%124"*
)5"4+&<I* * P%E"#"4B* 12//"1132$* /$.(./+$* .'&$"'"()+).%(* +$1%*
4"82.4"1* &+)."()1* )%* +//"&)* )5"* +&&4%+/5* +1* +* 21"32$* +(,*
/4",.@$"*@"5+#.%4+$*5"+$)5* )4"+)'"()I* ;%*+,,4"11* )5.1* .112"B*+*
124#"<* 1)2,<* E.)5* iLf* =4'<* ?H1* 34%'* )5"* ;LXH=H-*
,"&$%<'"()X1/4""(.(G* /$.(./* E+1* /%(,2/)",* )%* +11"11*
W(%E$",G"* %3* /244"()* )"/5(%$%G."1* +(,* +)).)2,"1* )%E+4,1* )5"*
21"*%3*)"/5(%$%G<*.(*@"5+#.%4+$*5"+$)5/+4"*\Lf^I**Y("*1"/).%(*
%3*)5"*124#"<*+1W",*)5"1"*+/).#"*,2)<*?H1*)%*4+)"*%(*+*fX&%.()*
1/+$"* 5%E* E.$$.(G* )5"<* E%2$,* @"* )%* 4"/".#"* '"()+$* 5"+$)5*
)4"+)'"()* ZdD%)* T.$$.(G* +)* =$$j* )%* d6"4<* T.$$.(Gj[* #.+*
)4+,.).%(+$* +&&4%+/5"1* Z"IGI* 3+/"X)%X3+/"* /%2(1"$.(G[* +(,* +*
#+4.")<*%3*)"/5(%$%G<X%4."()",*,"$.#"4<*'")5%,1*Z"IGI*E"@1.)"B*
#.,"%* )"$"/%(3"4"(/.(GB* 21"* %3* 60[I* 9.G5)<X)54""* &"4/"()* %3*
&+4)./.&+()1*4"&%4)",* )5+)*)5"<*E"4"*("2)4+$X)%X#"4<*E.$$.(G*)%*
21"* 1%'"* 3%4'* %3* )"/5(%$%G<* +1* &+4)* %3* )5".4* @"5+#.%4+$*
5"+$)5/+4"B*E.)5*fnm*4"&%4).(G*1%'"*E.$$.(G("11*)%*21"*+*60*
)4"+)'"()*&4%G4+'I**?"#"()<X%("*&"4/"()*%3*?H1*E"4"*"82+$$<*
%4* '%4"*E.$$.(G* )%*21"*1%'"*3%4'*%3*)"/5(%$%G./+$* )4"+)'"()*
)5+(*1%$"$<*)+$W.(G*)%*+*)5"4+&.1)*.(*+*)4+,.).%(+$*1")).(GI*H%1)*
.()"4"1).(G* .1* )5+)* LKm* %3* ?H1* E5%* 1)+)",* )5"<* E"4"* (%)*
E.$$.(G* )%* 1""W* )4+,.).%(+$* &1</5%)5"4+&<* 4+)",* )5".4*
E.$$.(G("11* )%* 21"* +* 60X@+1",* )4"+)'"()* +1* ("2)4+$* )%* #"4<*
E.$$.(GI* * Y("* &%11.@$"* .()"4&4")+).%(* %3* )5.1* 3.(,.(G* .1* )5+)* +*
12@G4%2&*%3*)5.1*1+'&$"*%3*?H1*E.)5*+*1.G(.3./+()* ,.1.()"4"1)*
.(* )4+,.).%(+$* '"()+$* 5"+$)5* )4"+)'"()* E%2$,* @"* E.$$.(G* )%*
&2412"* )4"+)'"()* E.)5* +* 60X@+1",* +&&4%+/5I* * 7)* .1* +$1%*
&%11.@$"* )5+)* )5"1"* 3.(,.(G1* G"("4+$.A"* )%* ?H1* E5%* 5+#"*
,.1"(G+G",*34%'*%4*)"4'.(+)",*)4+,.).%(+$*)4"+)'"()I*

A;! J&4*-$42?'"/2(!2K)&!2A-+!+,(-2F'+(-2*4+!025+'$*(-29'(:2($2
$%&2D8A762

;5"* 5+'$*(-2 9'(:* 1<1)"'* @2.$)* 34%'* )5.1* 21"4X/"()"4",*
,"1.G(* &4%/"11* 5+1* @""(* )"1)",* .(* +(* %&"(* /$.(./+$* )4.+$* E.)5*
>;?!X,.+G(%1",* +/).#"* ,2)<* ?H1* +)* DH-?!* +(,* -+'&*
>"(,$")%(I* ;5"* Y33./"* %3* D+#+$* 0"1"+4/5* 32(,",* )5"* .(.).+$*
1<1)"'*,"#"$%&'"()*%3*5+'$*(-29'(:*+$%(G*E.)5*)5.1*.(.).+$*)4.+$*
)%* "#+$2+)"* )5"* 3"+1.@.$.)<* %3* 21.(G* 609;* E.)5* +/).#"* ,2)<*
&+4)./.&+()1I* ;5"* &+4)./.&+()1* E"4"* ?H1* E5%* 4"/"()$<*
4","&$%<",*34%'*74+8*+(,*E5%*5+,*"(G+G",*.(*&4"#.%21*>;?!*
)4"+)'"()1* Z"IGIB* G4%2&* /%2(1"$.(GB* &5+4'+/%$%G./+$*
+&&4%+/5"1B* ")/I[* E.)5%2)* @"("3.)I* ;5"* 1)+(,+4,* )4"+)'"()*
&4%)%/%$*/%(1.1)",*%3*Lq*E""W$<B*JKX]LK*'.(2)"*1"11.%(1*%#"4*
3.#"*E""W1*)5+)*+$1%*.(/$2,",*&5<1.%$%G./+$* '%(.)%4.(G*Z5"+4)*
4+)"B*N+$#+(./*1W.(*4"1&%(1"*+(,*4"1&.4+).%([*+1*&+4)*%3*)5"*,+)+*
/%$$"/).%(I*P%E"#"4B*.(*)5.1*%&"(*/$.(./+$*)4.+$B*"$"'"()1*%3*)5"*
&4%)%/%$* E"4"* %//+1.%(+$$<* '%,.3.",* Z.I"IB* +,_21).(G* )5"*
(2'@"4* +(,* ).'.(G* %3* 1"11.%(1[* )%* '"")* &+)."()1k* ("",1* +(,*

)521*)5"1"*,+)+*4"&4"1"()*+(*2(/%()4%$$",*3"+1.@.$.)<*)4.+$I*;5"*
609;* ":&%124"* ":"4/.1"1* 3%$$%E",* )5"* &4.(/.&$"1* %3* G4+,",*
&4%$%(G",* @"5+#.%4+$* ":&%124"* +(,* )5"* &+/"* E+1*
.(,.#.,2+$.A",* +(,* &+)."()X,4.#"(I* ;5"* 3.41)* 609;* 1"11.%(*
/%(1.1)",* %3* +* /$.(./+$* .()"4#."E* )5+)* .,"().3.",* )5"* .(,":*
)4+2'+B*&4%#.,",*&1</5%",2/+).%(*%(* )4+2'+*+(,*>;?!B*+(,*
.(1)42/).%(* %(* +* ,""&* @4"+)5.(G* )"/5(.82"* 3%4* G"("4+$* 1)4"11*
'+(+G"'"()* &24&%1"1I* ;5"* 1"/%(,* 1"11.%(* &4%#.,",*
.(1)42/).%(*%(*)5"*21"*%3*?2@_"/).#"*F(.)1*%3*!.1)4"11*Z?F!?[B*
)5"*4+).%(+$"*3%4*&4%$%(G",*":&%124"*Z>9[B*.(/$2,.(G*.'+G.(+$*
":&%124"*+(,*.(X#.#%*":&%124"I*;5"*&+4)./.&+()1*+$1%*"(G+G",*
.(* )5".4* 3.41)* ":&"4."(/"* %3* .'+G.(+$* ":&%124"* %3* )5"* .(,":*
)4+2'+* +(,* +(* .(X#.#%* 5."4+4/5./+$* ":&%124"* $.1)* E+1*
/%(1)42/)",B*E.)5*)5"*3.41)*.)"'*+11.G(",*+1*5%'"E%4WI*?"11.%(*
)54""* .()4%,2/",* )5"* 4+).%(+$"* 3%4* 609;* +(,* )5"* &+4)./.&+()*
":&"4."(/",*)5"*60*"(#.4%('"( )*E.)5%2)*4"/%2().(G*)5"*.(,":*
)4+2'+* (+44+).#"* 3%4* +&&4%:.'+)"$<* Lf* '.(2)"1* E.)5* (%*
&4%#%/+).#"* )4.GG"4* 1).'2$.* .()4%,2/",I* * ;5"* &24&%1"* %3* (%)*
4"/%2().(G* )5"* .(,":* )4+2'+* E+1* )%* +$$%E* )5"* &+4)./.&+()* )%*
(+#.G+)"*6.4)2+$*74+8*.(*+(*":&$%4+)%4<*'+(("4*+(,*)%*32(/).%(*
+1* +* d@4.,G"* 1"11.%(j* 34%'* .'+G.(+$* +$%("* )%* .'+G.(+$*
":&%124"*/%'@.(",*E.)5*#.4)2+$*4"+$.)<I**?"11.%(1*3%24*)54%2G5*
)"(* 3%/21",* %(* )5"* &+4)./.&+()* "(G+G.(G* .(* )5"* 60* E5.$"*
4"/%2().(G*)5"*)4+2'+*(+44+).#"I**N"("4+$$<B*E5"(*&+4)./.&+()1*
E"4"* &2)).(G* %(* )5"* PH!B* )5"<* E"4"* .(1)42/)",* )5+)* )5"<*
E%2$,*@"*+1W",*)%*4"/%2()*)5".4*)4+2'+*.(*)5"*3.41)*&"41%(B*+1*.3*
.)* E"4"* 5+&&"(.(G* +G+.(* E.)5* +1* '2/5* +))"().%(* )%* 1"(1%4<*
,")+.$* +1* )5"<* /%2$,* &4%#.,"I* F1.(G* /$.(./+$* _2,G'"()B* )5"*
)5"4+&.1)* '.G5)*&4%'&)* )5"*&+)."()* E.)5*82"1).%(1*+@%2)* )5".4*
":&"4."(/"* %4* &4%#.,"* "(/%24+G.(G* 4"'+4W1* +1* ,""'",*
("/"11+4<* )%*3+/.$.)+)"* )5"*4"/%2().(G*%3*)5"* )4+2'+* (+44+).#"I*
;5"* )4"+)'"()* .(/$2,",* 5%'"E%4WB* 12/5* +1* 4"82"1).(G* )5"*
&+4)./.&+()*)%*$.1)"(*)%*)5"*+2,.%)+&"*%3*)5".4*":&%124"*(+44+).#"*
34%'* )5"* '%1)* 4"/"()* 1"11.%(I* S.1)"(.(G* )%* )5"* +2,.%)+&"*
1"#"4+$*).'"1*%#"4*+*E""W*32(/).%(",*+1*/%().(2+$*":&%124"*3%4*
&4%/"11.(G*)5"*.(,":*)4+2'+*)%*324)5"4*"(5+(/"*)5"*&4%@+@.$.)<*
3%4* 5+@.)2+).%(* )%* %//24I* 7(X#.#%* 5."4+4/5<* ":&%124"* .)"'1*
E"4"*+11.G(",*.(*+*1"82"().+$*3+15.%(B*1)+4).(G*E.)5*)5"*$%E"1)*
4+)",*?F!*.)"'I*=*("E*.)"'*E+1*+11.G(",*%(/"*)5"*&+4)./.&+()*
,"'%(1)4+)",*+&&4%:.'+)"$<*+*fKm*4",2/).%(*%3*?F!1*4+).(G1*
%(* )5"* &4"#.%21* .)"'I* ?"$3X4"&%4)* '"+124"1* E"4"* %@)+.(",* +)*
@+1"$.("* +(,* &4.%4* )%* 1"11.%(1* iBfBhBJB]K* +(,* %("* E""W* +(,*
)54""*'%()51*&%1)*)4"+)'"()*)%*+11"11*.(X)4"+)'"()*+(,*3%$$%EX
2&* 1<'&)%'* 1)+)21I* ;5"* '"+124"1* 21",* E"4"* )5"* >;?!*
-5"/W$.1)XH.$.)+4<*6"41.%(*Z>-SXH[*ZC$+(/5+4,*")*+$IB*]JJg[B*
C"/W*=(:.")<*7(#"()%4<*ZC=7[*ZC"/W*")*+$IB*]Jnn[*+(,*>+)."()*
P"+$)5* p2"1).%((+.4"X!"&4"11.%(* Z>PpXJ[* ZO4%"(W"* t*
?&.)A"4B*LKKL[I*

*
7(.).+$* +(+$<1"1* %3* 4"12$)1* 34%'* )5"* 3.41)* LK*5+'$*(-2 9'(:*

)4"+)'"()*/%'&$")"41*Z]J*'+$"B*]*3"'+$"B*H"+(*=G"sLnB*=G"*
0+(G"b*L]Xf][*5+#"* .(,./+)",*&%1.).#"* /$.(./+$*%2)/%'"1I*R%4*
)5.1* 1+'&$"B* '"+(* &4"c&%1)* >-SXH* 1/%4"1* ,"/4"+1",* .(* +*
1)+).1)./+$* +(,* /$.(./+$$<* '"+(.(G32$* 3+15.%(a* H"+(* Z1)+(,+4,*
,"#.+).%([* #+$2"1* E"()* 34%'* flIl*ZJIh[* )%* ifIg*Z]hIl[I*>+.4",*
&4"c&%1)* )X)"1)* +(+$<1.1* 15%E",* )5"1"* ,.33"4"(/"1* )%* @"*
1.G(.3./+()*Z)sfIJJB*,3s]JB*&*u*KIKK][I*-%44"/).(G*3%4*)5"*>-SX

12

Authorized licensed use limited to: University of Southern California. Downloaded on October 5, 2009 at 16:03 from IEEE Xplore.  Restrictions apply. 



H* (%X1<'&)%'* @+1"$.("* %3* ]h* .(,./+)",* +* G4"+)"4* )5+(* fKm*
,"/4"+1"*.(*1<'&)%'1*+(,* ]g*%3*)5"*LK*/%'&$")"41*(%*$%(G"4*
'")*!?H*/4.)"4.+*3%4*>;?!*+)*&%1)*)4"+)'"()I*R.#"*&+4)./.&+()1*
.(*)5.1*G4%2&*E.)5*>;?!*,.+G(%1"1*5+,*&4")4"+)'"()*@+1"$.("*
1/%4"1*@"$%E*)5"* /%(1"4#+).#"* /2)%33*#+$2"*%3* fK*Z&4"1/%4"1s*
lJB* lgB* lLB* igB* in[* +(,* 4"&%4)",* ,"/4"+1",* #+$2"1* +)* &%1)*
)4"+)'"()* Z&%1)1/%4"1s* LiB* ]JB* LLB* LLB* LlB* 4"1&"/).#"$<[I*
7(,.#.,2+$* &+4)./.&+()* >-SXH* 1/%4"1* +)* @+1"$.("B* &%1)*
)4"+)'"()*+(,* iX'%()5*3%$$%EX2&*+4"*.(*R.GI*LI*R%4*)5.1*1+'"*
G4%2&B* '"+(* C"/W* =(:.")<* 7(#"()%4<* 1/%4"1* 1.G(.3./+()$<*
,"/4"+1",*iim*34%'*]nIg*ZJIf[*)%*]]IJ*Z]iIg[B*Z)siIihB*,3s]JB*
&* u* KIKKi[* +(,* '"+(* >PpXJ* Z,"&4"11.%([* 1/%4"1* ,"/4"+1",*
lJm*34%'* ]iIi*ZfIl[* )%*hI]*ZgIh[B*Z)siIgnB*,3s]JB*&*u*KIKKL[I*
;5"*+#"4+G"*(2'@"4*%3*1"11.%(1*3%4*)5.1*1+'&$"*E+1*_21)*2(,"4*
]]I* =$1%B* )E%* %3* )5"* 12//"1132$* )4"+)'"()* /%'&$")"41* 5+,*
,%/2'"()",*'.$,*+(,*'%,"4+)"*)4+2'+)./*@4+.(*.(_24."1B*E5./5*
12GG"1)*)5+)*)5.1*3%4'*%3*":&%124"*/+(*@"*21"32$$<*+&&$.",*E.)5*
)5.1* &%&2$+).%(I* 7(* 1&.)"* %3* )5"1"* .(.).+$* &%1.).#"* 4"12$)1* 3%4*
)4"+)'"()* /%'&$")"41B* /5+$$"(G"1* ":.1)",* E.)5* ,4%&%2)1* 34%'*
)5.1*+/).#"*,2)<*1+'&$"I*?"#"(*&+4)./.&+()1*E5%*E"4"*+11"11",*
+(,*+&&4%#",*3%4*)5"*1)2,<*3+.$",*)%*+&&"+4*+)*)5"*3.41)*1"11.%(B*
1.:*+))"(,",* )5"*3.41)*1"11.%(*+(,* ,4%&&",*%2)*&4.%4*)%*3%4'+$*
/%''"(/"'"()*%3*609;*+)*1"11.%(*3%24B*+(,*1"#"(* ,4%&&",*
%2)* +)* #+4.%21* &%.()1* 3%$$%E.(G* 1"11.%(* 3%24I* T5.$"* 1%'"* %3*
)5"1"* +/).#"* ,2)<* &+4)./.&+()1* $"3)* ,2"* )%* )4+(13"41* +(,* %)5"4*
4"+1%(1* @"<%(,* )5".4* /%()4%$B* )5"1"* ,4%&%2)* (2'@"41* +4"*
/%(/"4(.(G*+(,* E"* .()"(,* )%* ":+'.("*+$$* ,+)+*G+)5"4",*34%'*
)5.1* 12@1")* %3* )5"* )%)+$* 1+'&$"* )%* 1"+4/5* 3%4* ,.1/4.'.(+).(G*
3+/)%41I*

*

*
 

R.G24"*LI***>;?!*-5"/W$.1)*1/%4"1*+/4%11*)4"+)'"()*

!I* J&4*-$42?'"/2(2D"!#'(!."/+L&.27$(!.('.2"?2A('&2A-+!+,(-2
A"/)('+4"!2*4+!025+'$*(-29'(:2($2FM#8>8A*
=1*+*&4"/241%4*)%*/%(,2/).(G*+*4+(,%'.A",*/%()4%$$",*)4.+$*

)%* /%'&+4"* 609;* E.)5* .'+G.(+$* ":&%124"* +(,* +* E+.)X$.1)*
/%()4%$*1+'&$"B*)5"*,+)+*34%'*+*&4"$.'.(+4<*%&"(*/$.(./+$*)4.+$*
/%(,2/)",* +)* ;LXH=H-* 21.(G* 5+'$*(-2 9'(:* E+1* /%'&+4",*
E.)5* 4"12$)1* 34%'* +* N4%2&* -%G(.).#"* C"5+#.%4+$* ;5"4+&<*

Z-C;[* &4%G4+'* %3* 1.'.$+4* $"(G)5I* ;5.1* 82+1.X":&"4.'"()+$*
,"1.G(* /%'&+4.1%(* ,.,* (%)* .(/$2,"* 4+(,%'* +11.G('"()* )%*
G4%2&1* +(,* E+1* /%(,2/)",* +1* &+4)* %3* +(* %(G%.(G* ;=;0-*
32(,",* &4%_"/)* )%* +11"11* 609;* .(* 4"3"4"(/"* )%* +(* ":.1).(G*
1)+(,+4,*%3*/+4"*+&&4%+/5I*;5"*1+'"*609;*&4%)%/%$*E+1*21",*
+1*.(*)5"*DH-?!*1)2,<*Z1""*7&,$+"!2999;A[B*E.)5*1%'"*(%)+@$"*
":/"&).%(1I*;5.1*609;*G4%2&*/%(1.1)",*%3*&+)."()1*E5%*E"4"*
".)5"4* .'+G.(+$* >9* (%(X4"1&%(,"41* %4* )5%1"* E5%* 1&"/.3./+$$<*
1%2G5)*60*)4"+)'"()B*)5"*1"11.%(1*E"4"*E""W$<*Z/%'&+4",*)%*
)E./"* E""W$<[B* +(,* )5"* )%)+$* (2'@"4* %3* 1"11.%(1* /%2$,* #+4<*
,"&"(,.(G* %(* &4%G4"11* Z4+(G.(G* 34%'* fX]][I* C<* /%()4+1)B* )5"*
-C;* G4%2&* "'&$%<",* +* &1</5%",2/+).%(+$* +(,* 1W.$$1* @+1",*
+&&4%+/5* +(,* /%(1.1)",* %3* &+)."()1* E5%* E"4"* 2(E.$$.(G* )%*
&+4)./.&+)"* .(* .(,.#.,2+$* )4+2'+X3%/21",* )4"+)'"()* Z"IGIB* >9B*
->;B*9H!0[I*-C;*G4%2&*)4"+)'"()*G"("4+$$<*/%(1.1)",*%3*]]*
E""W$<* JKX'.(2)"* 1"11.%(1B* @2)* )5"* )%)+$* (2'@"4* /%2$,* #+4<*
,"&"(,.(G*%(*&4%G4"11*Z4+(G.(G*34%'*hX]l[I*

*
7(.).+$* +(+$<1"1* .(,./+)",* )5+)* )5"* 609;* G4%2&* Z(s]i[*

4"&%4)",* 1.G(.3./+()* &%1)X)4"+)'"()* 4",2/).%(1* .(* >;?!*
1<'&)%'1*E.)5*'"+(*&4"c&%1)*>-SXH*#+$2"1*G%.(G*34%'*fJIn*
)%* liIKa* &* u* KIKKKf[I* ?.:)<X)E%* &"4/"()* 4"&%4)",* +* /$.(./+$$<*
'"+(.(G32$*4",2/).%(* .(*1<'&)%'1B*+1*/5+4+/)"4.A",*@<*+*]KX
&%.()*%4*G4"+)"4*4",2/).%(*%(*)5"*>-SXH*\LJ^B*+(,*)5"*(2'@"4*
%3* )4"+)'"()* 1"11.%(1* +#"4+G",* nIiI* ;5"* -C;* G4%2&* Z(sh[*
15%E",*+*$"11"4B*@2)*1).$$*1.G(.3./+()*.'&4%#"'"()B*E.)5* '"+(*
&4"c&%1)* >-SXH* #+$2"1* G%.(G* 34%'* giIh* )%* fgIna* &* u* KIKf[I*
P%E"#"4B* %($<* Lnm* %3* &+)."()1* ,"'%(1)4+)",* +* /$.(./+$$<*
'"+(.(G32$* 4",2/).%(* .(* 1<'&)%'1B* .(* /%()4+1)* )%* )5"* gLm*
3%2(,*.(*)5"*609;*1+'&$"*Z1""*R.GI*i[I**
*

17

22

27

32

37

42

47

52

57

62

VRET Group CBT

Pre-Treatment

Post-Treatment

p <.0005 p <.0005 
(n=13)(n=13)

Pre-TX Post TX

Madigan Army Medical Center-Ft. Lewis
!"#$#%&#'&()*

+,-.&/0#12)34'563)3'(%7&!+/856*
+%#,%#('9#:' ;&+<4',%#('9#:'&=&>%<?@

VRETVRET: 9 of 13 [62%] No Longer 
met DSM criteria for PTSD at 
Post-TX and showed clinically 
meaningful decrease (>10 pts.) 
based on Monson et al., 2008

p <.05 p <.05 
(n=7)(n=7)

Pre-TXPost TX

CBT Group

CBT Group CBT Group : 2 of 7 [28%] No 
Longer met DSM criteria for 
PTSD at Post-TX and showed 
clinically meaningful decrease 
(>10 pts.) based on Monson et 
al., 2008

VRET

*
R.G24"*iI***;LXH=H-*>;?!*-5"/W$.1)*1/%4"1*+/4%11*)4"+)'"()*

76I - YD-SF?7YD? *

0"12$)1* 34%'* 2(/%()4%$$",* )4.+$1* +(,* /+1"* 4"&%4)1* +4"*
,.33./2$)* )%*G"("4+$.A"*34%'*+(,* E"*+4"* /+2).%21* (%)* )%* '+W"*
":/"11.#"*/$+.'1*@+1",*%(*)5"1"*"+4$<*4"12$)1I*P%E"#"4B*21.(G*
+//"&)",* ,.+G(%1)./* '"+124"1B* nKm* %3* )5"* )4"+)'"()*
/%'&$")"41* .(* )5"* DH-?!* 609;* 1+'&$"* 15%E",* @%)5*
1)+).1)./+$$<* +(,* /$.(./+$$<* '"+(.(G32$* 4",2/).%(1* .(* >;?!B*
+(:.")<* +(,* ,"&4"11.%(* 1<'&)%'1B* +(,* +("/,%)+$* "#.,"(/"*
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34%'*&+)."()*4"&%4)1*12GG"1)",*)5+)*)5"<*1+E*.'&4%#"'"()1*.(*
)5".4* "#"4<,+<* $.3"*1.)2+).%(1I* ;5"1"* .'&4%#"'"()1* E"4"*+$1%*
'+.()+.(",*+)*)54""X'%()5*&%1)X)4"+)'"()*3%$$%EX2&I*C+1",*%(*
)5.1* .(.).+$* %&"(* /$.(./+$* )4.+$* +(,* )5"* 82+1.X":&"4.'"()+$*
1)+(,+4,*%3*/+4"*/%'&+4.1%(*+)*;LXH=H-B*E"*+4"*"(/%24+G",*
@<*)5"1"*"+4$<*12//"11"1*+(,*/%().(2"*)%*G+)5"4*3"",@+/W*34%'*
&+)."()1* 4"G+4,.(G* )5"* )5"4+&<* +(,* )5"*5+'$*(-2 9'(:*
"(#.4%('"()I* ;5"* 1<1)"'* .1* /244"()$<* @".(G* 2&,+)",* E.)5*
+,,",*32(/).%(+$.)<* )5+)*5+1*.)1* ,"1.G(*d4%%)1j*34%'*3"",@+/W*
+/82.4",* 34%'* )5"1"* .(.).+$* &+)."()1* +(,* )5"* /$.(./.+(1* E5%*
5+#"*21",*)5"*1<1)"'*)521*3+4I*;5"1"*3.(,.(G1*E.$$*@"*21",*)%*
,"#"$%&B* ":&$%4"* +(,* )"1)* 5<&%)5"1"1* +1* )%* 5%E* E"* /+(*
.'&4%#"* )4"+)'"()* +(,* +$1%* ,")"4'.("* E5+)* &+)."()*
/5+4+/)"4.1)./1* '+<* &4",./)* E5%* E.$$* /%'&$")"* +(,* @"("3.)*
34%'*609;*+(,*E5%*'+<*@"*@"1)*1"4#",*@<*%)5"4*+&&4%+/5"1I*

*
7)* 15%2$,* @"* (%)",* )5+)* .(* 1&.)"* %3* )5"1"* .(.).+$* &%1.).#"*

4"12$)1* 3%4* )4"+)'"()* /%'&$")"41B* /5+$$"(G"1* ":.1)",* E.)5*
)4"+)'"()* +))4.).%(* .(* )5"* DH-?!* +/).#"* ,2)<* &%&2$+).%(I*
?"#"(* &+4)./.&+()1* E5%* E"4"* +11"11",* +(,* +&&4%#",* 3%4* )5"*
1)2,<*3+.$",*)%*+&&"+4*+)*)5"*3.41)*1"11.%(B*1.:*+))"(,",*)5"*3.41)*
1"11.%(* +(,* ,4%&&",* %2)* &4.%4* )%* 3%4'+$* /%''"(/"'"()* %3*
609;B*+(,*1"#"(*,4%&&",*%2)*+)*#+4.%21*&%.()1*3%$$%E.(G*)5"*
1)+4)* %3* 609;* &4%&"4* .(* 1"11.%(* 3%24I* T5.$"* 1%'"* %3* )5"1"*
+/).#"*,2)<*&+4)./.&+()1*$"3)*,2"*)%*)4+(13"41*+(,*%)5"4*4"+1%(1*
@"<%(,* )5".4* /%()4%$B* )5"1"* ,4%&%2)* (2'@"41* +4"* /%(/"4(.(G*
+(,* E"* +4"* .(* )5"* &4%/"11* %3* ":+'.(.(G* +$$* ,+)+* 34%'* )5.1*
12@1")*%3*)5"*)%)+$*1+'&$"*)%*1"+4/5*3%4*,.1/4.'.(+).(G*3+/)%41I**

*
?2/5* )4"+)'"()* +))4.).%(* 4+)"1* ("",* )%* @"* #."E",* .(* )5"*

/%()":)* %3* 4"1"+4/5* )5+)* 12GG"1)1* )5"4"* .1* +(* 24G"()* ("",* )%*
4",2/"* )5"* 1).G'+* %3* 1""W.(G* '"()+$* 5"+$)5* )4"+)'"()* .(*
'.$.)+4<* &%&2$+).%(1I* * R%4* ":+'&$"B* %("* %3* )5"* '%4"*
3%4"@%,.(G* 3.(,.(G1* .(* )5"* P%G"* ")* +$IB* \L^* 4"&%4)B* E+1* )5"*
%@1"4#+).%(* )5+)* +'%(G* 74+8c=3G5+(.1)+(* T+4* #")"4+(1B*
NO$%"4&2P%"4&2'&4)"!4&42P&'&2)"4+$+G&2?"'2(2/&!$(-2.+4"'.&'12
"!-32MQ2$"2RS2)&',&!$24"*0%$2/&!$(-2%&(-$%2,('&;2F%"4&2P%"4&2
'&4)"!4&42 P&'&2 )"4+$+G&2 ?"'2 (2 /&!$(-2 .+4"'.&'2 P&'&2 $P+,&2 (42
-+C&-32 (42 $%"4&2 P%"4&2 '&4)"!4&42 P&'&2 !&0($+G&2 $"2 '&)"'$2
,"!,&'!2 (B"*$2 )"44+B-&2 4$+0/($+L($+"!2 (!.2 "$%&'2 B(''+&'42 $"2
4&&C+!02 /&!$(-2 %&(-$%2 ,('&Ij*Z&I* ]i[I* T5.$"* '.$.)+4<* )4+.(.(G*
'")5%,%$%G<*5+1*@"))"4*&4"&+4",*1%$,."41*3%4*/%'@+)*.(*4"/"()*
<"+41B* 12/5* 5"1.)+(/<* )%* 1""W* )4"+)'"()* 3%4* ,.33./2$)."1* )5+)*
"'"4G"* 2&%(* 4")24(* 34%'* /%'@+)B* "1&"/.+$$<* @<* )5%1"* E5%*
'+<* ("",* .)* '%1)B* 12GG"1)1* +(* +4"+* %3* '.$.)+4<* '"()+$*
5"+$)5/+4"*)5+)*.1*.(*("",*%3*+))"().%(I*;%*+,,4"11*)5.1*/%(/"4(B*
+*60*1<1)"'*3%4*>;?!*)4"+)'"()*/%2$,*1"4#"*+1*+*/%'&%("()*
E.)5.(* +* 4"/%(/"&)2+$.A",* +&&4%+/5* )%* 5%E* )4"+)'"()* .1*
+//"11",*@<*?H1*+(,*#")"4+(1*4")24(.(G*34%'*/%'@+)I*>"45+&1*
60*":&%124"*/%2$,*@"*"'@",,",*E.)5.(*)5"*/%()":)*%3*d&%1)X
,"&$%<'"()* '&4&$* )4+.(.(Gj* E5"4"@<* )5"* &"4/".#",* 1).G'+* %3*
1""W.(G* )4"+)'"()* /%2$,* @"* $"11"(",* +1* )5"* 1%$,."4* E%2$,*
1.'&$<*@"*.(#%$#",*.(*)5.1*d)4+.(.(Gj*.(*1.'.$+4*3+15.%(*)%*%)5"4*
,"1.G(+)",*,2)."1*2&%(*4","&$%<'"()*1)+)"1.,"I*609;*)5"4+&<*
'+<*+$1%*%33"4*+(*+,,.).%(+$*+))4+/).%(*+(,*&4%'%)"*)4"+)'"()*
1""W.(G* @<* /"4)+.(* ,"'%G4+&5./* G4%2&1* .(* ("",* %3* /+4"I* ;5"*
/244"()*G"("4+).%(*%3*<%2(G*'.$.)+4<*&"41%(("$B*5+#.(G*G4%E(*

2&* E.)5* ,.G.)+$* G+'.(G* )"/5(%$%G<B* '+<* +/)2+$$<* @"* '%4"*
+))4+/)",*)%*+(,*/%'3%4)+@$"*E.)5*&+4)./.&+).%(*.(*609;*+1*+(*
+$)"4(+).#"*)%*E5+)*.1*&"4/".#",*+1*)4+,.).%(+$*d)+$W*)5"4+&<jI*

*
;5"* /244"()* /$.(./+$* 4"1"+4/5* +(,* ,"#"$%&'"()* &4%G4+'*

E.)5* )5"*5+'$*(-2 9'(:* +&&$./+).%(* .1* +$1%* &4%#.,.(G* .'&%4)+()*
W(%E$",G"* 3%4* ,")"4'.(.(G* )5"* 3"+1.@.$.)<* %3* ":&+(,.(G* )5"*
4+(G"*%3*+&&$./+).%(1* )5+)* /+(*@"* /4"+)",*34%'* )5.1*1<1)"'* )%*
+,,4"11* %)5"4* 1/."().3./* 82"1).%(1I* R%4* ":+'&$"B* 3%$$%E.(G* +*
1.'.$+4* ,"1.G(* &4%/"11B* E"* 5+#"* (%E* /4"+)",* +*5+'$*(-2
>?0%(!+4$(!* )5"'",* 1/"(+4.%* )5+)* 5+1* '%4"* '%2()+.(%21*
)"44+.(*+(,*4"$"#+()*@2.$,.(G*+4/5.)"/)24"I* * !24.(G* )5"* /%241"*
%3*)5"*%(G%.(G*0t!*"#%$2).%(*%3*)5.1*+&&$./+).%(B*%24*,"1.G(*
+&&4%+/5*5+1*+$E+<1*3%/21",*%(*)5"*/4"+).%(*%3*+*3$":.@$"*60*
1<1)"'c)%%$* )5+)* /%2$,* +,,4"11*B"$%* /$.(./+$* +(,* 1/."().3./*
>;?!*4"1"+4/5*82"1).%(1*.(*+*'%4"*/%'&4"5"(1.#"*3+15.%(I*7(*
)5.1*4"G+4,B*E"*+.'* )%*4"&24&%1"*)5"*5+'$*(-29'(:2+(,* 5+'$*(-2
>?0%(!+4$(!*+&&$./+).%(1*+1* )%%$1* )%* .(#"1).G+)"*%)5"4* /$.(./+$*
+(,*1/."().3./*82"1).%(1*.(/$2,.(Gb*

*
¥* )5"* 3"+1.@.$.)<* %3* +11"11.(G* 1%$,."41* &4.%4* )%*

,"&$%<'"()* )%* &4",./)* &%)"().+$* 4.1W* 3%4* ,"#"$%&.(G*
>;?!* %4* %)5"4* '"()+$* 5"+$)5* &4%@$"'1* @+1",* %(*
&5<1.%$%G./+$* 4"+/).#.)<* )%* +* 1"4."1* %3* #.4)2+$* /%'@+)*
"(G+G"'"()1I*

¥* 1)4"11* .(%/2$+).%(* )4+.(.(G* )%* &1</5%$%G./+$$<* &4"&+4"*
'.$.)+4<* &"41%(("$* 3%4* E5+)* '.G5)* %//24* .(* 4"+$*
/%'@+)I*

¥* )5"* "33"/).#"("11* %3* 21.(G* 60* +1* +(* +11"11'"()* )%%$*
.''",.+)"$<* 2&%(* 4","&$%<'"()* )%* ,")"4'.("* E5%*
'+<*@"*d+)*4.1Wj*3%4*,"#"$%&.(G*32$$X@$%E(*>;?!*+3)"4*
+(* .(/2@+).%(* &"4.%,I* >5<1.%$%G./+$* 4"+/).#.)<* /%2$,*
3.G24"*E"$$*+1*+*'+4W"4*#+4.+@$"*3%4*)5.1*&4%_"/)*+(,*+*
&4%1&"/).#"* $%(G.)2,.(+$* 1)2,<* .1* ("",",* .(* )5.1* +4"+I*
;5.1* .1* &+4)./2$+4$<* .'&%4)+()* 3%4* '+:.'.A.(G* )5"*
&4%@+@.$.)<*)5+)*+*1%$,."4*+)*4.1W*E%2$,*@"*,.4"/)",*.()%*
+* d4"1")j* &4%G4+'* @"3%4"* @".(G* 1"()* %(* +* L(, * %4* i4,*
,"&$%<'"()I*

¥* ,.33"4"(/"1* +'%(G* D+).%(+$* N2+4,B* 4"1"4#.1)*
&"41%(("$B* =4'<cD+#<cH+4.("c=.4* R%4/"* 1)+(,.(G*
'.$.)+4<* ?H1* +(,* #")"4+(1* .(* )"4'1* %3* )5".4*
121/"&).@.$.)<*3%4*,"#"$%&.(G*>;?!*+(,*.3*#+4.+).%(1*.(*
)5"*/%241"*%3*)4"+)'"()*E%2$,*@"*4"82.4",I*;5.1*.1*+$1%*
4"$"#+()* 3%4* )5"* 1)2,<* %3* >;?!* )4"+)'"()* 4"1&%(1"*
,.33"4"(/"1*,2"*)%*'2$).&$"*,"&$%<'"()1B*+G"B*G"(,"4B*
",2/+).%(B* 3+'.$<* 12&&%4)B* +(,* &4"#.%21* /.#.$.+(*
":&%124"*)%*)4+2'+I*

¥* )5"* ("24%1/."(/"* %3* >;?!* #.+* )5"* 21"* %3* @4+.(*
.'+G.(GB* )4+,.).%(+$* &5<1.%$%G./+$* '"+124"'"()* Z"IGIB*
"$"/)4%"(/"&5+$%G4+&5<B* 5"+4)* 4+)"[* +(,* %)5"4*
4"1&%(1"1* Z"IGIB* "<"* @$.(WB* 1)+4)$"* 4"1&%(1"[* @<*
$"#"4+G.(G* )5"* 5.G5* /%()4%$$+@.$.)<* %3* 1).'2$21*
&4"1"()+).%(* )5+)* .1* +#+.$+@$"* E.)5.(* )5"*5+'$*(-2
9'(:H>?0%(!+4$(!*+&&$./+).%(1I*

¥* )5"* .()"4+/).%(* "33"/)1* %3* )5"* 21"* %3* 60* ":&%124"* .(*
/%'@.(+).%(*E.)5*&5+4'+/%$%G./+$*)4"+)'"()1*Z"IGIB*!X
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/</$%1"4.("[I*0+(,%'.A",* /%()4%$$",* )4.+$1* /%'&+4.(G*
609;*+$%("*+(,*609;v!X/</$%1"4.("*+4"*.(*&4%G4"11*
+)*9'%4<*F(.#"41.)<*+(,*+)*)5"*T".$$*-%4("$$*H",./+$*
-%$$"G"* +3)"4* 12//"1132$* 4"12$)1* E"4"* 4"&%4)",* E.)5*
609;v!X/</$%1"4.("*3%4*)4"+).(G*3"+4*%3*5".G5)1*\iK^I*

¥* ":&+(1.%(*%3* )5"*32(/).%(+$.)<*%3*%24* ":.1).(G*1<1)"'*
@+1",* %(* )5"* 4"12$)1* %3* %(G%.(G* +(,* 32)24"* 4"1"+4/5I*
;5.1* E.$$* .(#%$#"*4"3.(.(G* )5"*1<1)"'* .(* )"4'1*%3* )5"*
@4"+,)5* %3* 1/"(+4.%1c)4.GG"4* "#"()1B* )5"* 1).'2$21*
/%()"()* +(,* )5"* $"#"$* %3* =4).3./.+$* 7()"$$.G"(/"* %3*
#.4)2+$*52'+(*/5+4+/)"41*)5+)*d.(5+@.)j*)5"*1<1)"'I*
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>1</5%$%G./+$* +(,* -%G(.).#"* 7(_24."1I* 0+(,* 0"&%4)* 0")4."#",*
Klc]ncLKKnB*34%'b*5))&bcc#")"4+(1I4+(,I%4Gc*

\g  ̂ 0I=I* C4<+()B* d>1</5%1%/.+$* =&&4%+/5"1* %3* =/2)"* ?)4"11* 0"+/).%(1Bj*
-D?*?&"/)42'1B2]KZL[b]]gX]LLB*LKKfI*

\h  ̂ CIYI*0%)5@+2'B*9I=I*H"+,%E1B*>I*0"1./W*")*+$IB*d-%G(.).#"X@"5+#.%4+$*
)5"4+&<Bj* 7(b* R%+B* 9ICIB* O"+("B* HIB* R4.",'+(B* HIUI* Z",1I[B* 933"/).#"*
)4"+)'"()1*3%4*>;?!B2D"E*V%4Wb*N2.$3%4,B*gKQniB*LKKKI*

\n  ̂ CIYI*0%)5@+2'B*SI*P%,G"1B*!I*0"+,<B*OI*N4++&*t*0I*=$+4/%(B*d6.4)2+$*
4"+$.)<*":&%124"*)5"4+&<*3%4*6.")(+'*#")"4+(1*E.)5*&%1))4+2'+)./*1)4"11*
,.1%4,"4Bj2U%24*%3*-$.(*>1</5.+B*gLbg]hXgLLB*LKK]I*

\J  ̂ CIYI* 0%)5@+2'B* t* =I* ?/5E+4)AB* d9:&%124"* )5"4+&<* 3%4* &%1))4+2'+)./*
1)4"11*,.1%4,"4Bj*='"4./+(*U%24(+$*%3*>1</5%)5"4+&<B*fgbfJXhfB*LKKLI*

\]K^ HISI* 6+(* 9))"(B* t* ?I* ;+<$%4B* d-%'&+4+).#"* "33./+/<* %3* )4"+)'"()1* %3*
&%1))4+2'+)./* 1)4"11* ,.1%4,"4b* =(* "'&.4./+$* 4"#."EBj* U%24(+$* %3* )5"*
='"4./+(*H",./+$*=11%/.+).%(B*LgnbgiiXginB*]JJnI*

\]]^  9ICI* R%+* t* HIUI* O%A+WB* d9'%).%(+$* &4%/"11.(G* %3* 3"+4b* ":&%124"* )%*
/%44"/).#"**.(3%4'+).%(Bj*>1</5I*C2$$").(B2JJZ][bLKXifB*]JngI*

\]L^ 9ICI*R%+B*0I;I*!+#.,1%(B*+(,*=I*R4+(/"1B*d9:&"4)*-%(1"(121*N2.,"$.("*
?"4."1b* ;4"+)'"()*%3*>%1))4+2'+)./* ?)4"11* !.1%4,"4Bj*='"4./+(*U%24(+$*
%3**-$.(./+$*>1</5.+)4<B2gKbfXhgB*]JJJI*

\]i^  7(1).)2)"*%3*H",./.("* -%''.))""*%(* ;4"+)'"()*%3*>%1))4+2'+)./* ?)4"11*
!.1%4,"4B*;4"+)'"()*%3*>%1))4+2'+)./*?)4"11*!.1%4,"4b*=(*=11"11'"()*%3*
)5"* 9#.,"(/"I* 7?CDb* KXiKJX]KJLfXgB* LKK* &+G"1B* !%E($%+,",* %(*
]KcLlcLKKh*34%'b*5))&bccEEEI(+&I",2c/+)+$%Gc]]JffI5)'$I*LKKhI*

\]l^  SIPI* U+</%:B* 9I* CI* R%+B* +(,* =I* 0I* H%44+$B* d7(3$2"(/"* %3* "'%).%(+$*
"(G+G"'"()* +(,* 5+@.)2+).%(* %(* ":&%124"* )5"4+&<* 3%4* >;?!Bj* U%24* %3*
-%(12$).(G*+(,*-$.(./+$*>1</5%$%G<B2ggZ][b]nfX]JLB*]JJnI*

\]f^  ;ITI* C4.))B* d;5"* 1).G'+* %3* &1</5%$%G./+$* &4%@$"'1* .(* +* E%4W*
"(#.4%('"()b* 9#.,"(/"* 34%'* )5"* 1/4""(.(G* %3* ?"4#./"* H"'@"41*
4")24(.(G* 34%'* C%1(.+Bj* U%24(+$* %3* =&&$.",* >5<1.%$%G<* iKZn[b]fJJX
]g]nB*LKKKI*

\]g^ CIYI*0%)5@+2'B*SI*P%,G"1B*0I*=$+4/%(B*!I*0"+,<B*RI*?5+5+4B*OI*N4++&B*
UI* >+.4B* >I* P"@"4)B* !I* N%)AB* CI* T.$$1* t* !I* C+$)A"$$B* d6.4)2+$* 4"+$.)<*
":&%124"* )5"4+&<*3%4*>;?!*6.")(+'* #")"4+(1b* =* /+1"*1)2,<Bj*U%24I*%3*
;4+2'+)./*?)4"11B]LbLgiXLh]B*]JJJI*

\]h^ UI* !.3","* +(,* PI* NI* P%33'+(B* d6.4)2+$* 4"+$.)<* ":&%124"* )5"4+&<* 3%4*
T%4$,* ;4+,"* -"()"4* >%1)X)4+2'+)./* ?)4"11* !.1%4,"4b* +* /+1"* 4"&%4)Bj*
-<@"4&1</5%$%G<*t*C"5+#.%4B2fZg[bfLJXfifB*LKKLI*

\]n^ UI*!.3","B*UI*-2W%4B*DI*U+<+1.(G5"B*7I*>+))B*?I*U","$B*SI*?&."$'+(B*")*+$IB*
d6.4)2+$* 0"+$.)<* ":&%124"* )5"4+&<* 3%4* )5"* )4"+)'"()* %3* >%1))4+2'+)./*
1)4"11* ,.1%4,"4* 3%$$%E.(G* ?"&)"'@"4* ]]B* LKK]Bj* U%24(+$* %3* -$.(./+$*
>1</5.+)4<B2gnb]giJX]glhB*LKKhI*

\]J^  !I>I* T%%,B* UI=I* H24&5<B* OI* -"()"4B* -I* 0211B* 0IDI* H/S+<B* ")* +$IB*
d-%'@+)*0"$+)",*>%1)*;4+2'+)./*?)4"11*!.1%4,"4b*=*'2$).&$"*/+1"*4"&%4)*
21.(G* #.4)2+$* 4"+$.)<* G4+,",* ":&%124"* )5"4+&<* E.)5* &5<1.%$%G./+$*
'%(.)%4.(GBj* 7(* H",./.("* H"")1* 6.4)2+$* 0"+$.)<* ]gB* ='1)"4,+'b* 7Y?*
>4"11B*ffgXfg]B*LKKnI*

\LK  ̂ >I* N+'.)%B* UI* Y$.#".4+B* !I* H%4+.1B* ;I* ?+4+.#+B* >I* 0%1+B* ")* +$IB* dT+4*
>;?!b*=*60*&4"X)4.+$*/+1"*1)2,<Bj*=((2+$*0"#."E*%3*-<@"4)5"4+&<*+(,*
;"$"'",./.("B*]J]X]JnB*LKKhI*

\L]^ DI*U%1'+(B*9I*?%'"4B*=I*0".1@"4GB*>ISI*T".11B*=I*N+4/.+X>+$+/.%1*t*PI*
P%33'+(B* dC21T%4$,b* ,"1.G(.(G* +* #.4)2+$* "(#.4%('"()* 3%4* >;?!* .(*
714+"$b*+*&4%)%/%$Bj*-<@"4&1<B/5I*+(,*C"5+#.%42JZL[bLl]XLllB*LKKgI*

\LL  ̂ =I=I* 0.AA%B* OI* N4++&B* UI* >+.4B* NI* 0"G"4B* =I* ;4"1W2(%#B* t* ;I* >+41%(B**
dF1"4X-"()"4",* !"1.G(* !4.#"(* !"#"$%&'"()* %3* +* 60* ;5"4+&<*
=&&$./+).%(* 3%4* 74+8* T+4* -%'@+)X0"$+)",* >%1)* ;4+2'+)./* ?)4"11*
!.1%4,"4Bj* >4%/"",.(G1* %3* ;5"* g)5* 7()"4(+).%(+$* -%(3"4"(/"* %(*
!.1+@.$.)<B* 60* +(,* =11%/.+)",* ;"/5(%$%G<I* =+%$@%4GB* !"('+4WB* ]]iX
]LLB*LKKgI*

\Li^  =I=I*0.AA%B*NI*0"G"4B*NI*N+5'B*UI*!.3","B*t*CIYI*0%)5@+2'B*d6.4)2+$*
0"+$.)<* 9:&%124"* ;5"4+&<* 3%4* -%'@+)* 0"$+)",* >;?!BjI* 7(b2>%1)X
;4+2'+)./* ?)4"11* !.1%4,"4b* C+1./* ?/."(/"* +(,* -$.(./+$* >4+/)./"B*
?5.4%'+(.B*>IB*O"+("B*;I*t*S"!%2:B*UI*Z9,1I[B*LKKnI*

\Ll^  NIHI*0"G"4B*NI=I*N+5'B*=I=I*0.AA%B*0I*?E+(1%(*t*?I*!2'+B*d?%$,."4*
9#+$2+).%(* %3* )5"* 6.4)2+$* 0"+$.)<* 74+8Bj* ;"$"'",./.("* +(,* "XP"+$)5*
U%24(+$I*]fZ][b]KKX]KiB*LKKJI*

\Lf^ UI*T.$1%(B*OI*Y(%4+).B*HI*H.15W.(,B*HI*0"G"4B*t*NI=I*N+5'B*d?%$,."4*
+)).)2,"1* +@%2)* )"/5(%$%G<X@+1",* +&&4%+/5"1* )%* '"()+$* 5"+$)5/+4"Bj*
-<@"4&1</5%$%G<*+(,*C"5+#.%4B*.(*&4"11I*

\Lg  ̂ 9ICI*C$+(/5+4,B*UI*U%("1X=$":+(,"4B* ;I-I*C2/W$"<*+(,* * -I=I*R%4("4.1B*
d>1</5%'")4./* &4%&"4)."1* %3* )5"* >;?!* -5"/W$.1)* Z>-S[Bj*I&%(G+"*'2
J&4&(',%2(!.2F%&'()3122ilZn[bggJXghiB*]JJgI*

\Lh  ̂ =I;I* C"/WB* DI* 9&1)".(B* NI* C4%E(B* +(,* 0I=I* ?)""4B* d=(* .(#"()%4<* 3%4*
'"+124.(G* /$.(./+$* +(:.")<b* &1</5%'")4./* &4%&"4)."1Bj* U%24(+$* %3*
-%(12$).(G*+(,*-$.(./+$*>1</5%$%G<B2fgZg[bnJiXnJhB*]JnnI*

\Ln  ̂ OI* O4%"(W"* 0ISI* t* ?&.)A"4B* w;5"* >PpXJb* =* ("E* ,"&4"11.%(* +(,*
,.+G(%1)./*1"#"4.)<*'"+124"Bj*>1</5.+)4./*=((+$1B*iLbfKJXfL]B*LKKLI*

\LJ  ̂ C.M. Monson, J.L. Gradus, P.P. Schnurr, Y., Young-Xu, J.L. Price & 
J.A. Schumm, ‘‘Change in Posttraumatic Stress Disorder Symptoms: Do 
Clinicians and Patients Agree?’’ Psychological Assessment, 20(2):131---
138,*2008.*

\iK^ OIUI*0"11$"4B*CIYI*0%)5@+2'B*SI*;+(("(@+2'B*>I*=(,"41%(B*9I*x.'+(,B*
SI* P%,G"1B* t* HI* !+#.1B* dR+/.$.)+).%(* %3* >1</5%)5"4+&<* E.)5* !X
-</$%1"4.("B*+*>2)+).#"*-%G(.).#"*9(5+(/"4Bj*=4/5*N"(*>1</5B*g]b]]igX
]]llB*LKKlI*

*

15

Authorized licensed use limited to: University of Southern California. Downloaded on October 5, 2009 at 16:03 from IEEE Xplore.  Restrictions apply. 


