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)ÈàÈÕÛÈɯ/ÖÒÏÈÙÌÓƕȮɯ!ÐÕÖËɯ1ÐÔÈÓƖȮɯ-ÌÛÙÈɯ*ÏÈÕÈÓƗ 
ƕ2ÐÌÕÈɯ4ÕÐÝÌÙÚÐÛàȮɯ+ÖÜËÖÕÝÐÓÓÌȮɯ-8Ȯɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ3ÈÔ×ÈȮɯ3ÈÔ×ÈȮɯ%+Ȯɯ42 ȭɯƗ4ÕÐÝÌÙÚÐÛàɯÖÍɯ3ÈÔ×ÈȮɯ3ÈÔ×ÈȮɯ%+Ȯɯ42  

 ɯ'$2(3 -3ɯ%4998ɯ+(-&4(23("ɯ3$1,ɯ2$32ɯ! 2$#ɯ.1#(- +ɯ/1(.1(38ɯ //1. "'ɯ%.1ɯ,"#,ɯ/1.!+$,2 ƛƚƗ 

&ÈáÐɯ#ÜÔÈÕȮɯ$ÓÐÍɯ*ÖÕÎÈÙ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ-ÌÞɯ'ÈÝÌÕȮɯ6ÌÚÛɯ'ÈÝÌÕȮɯ"3Ȯɯ42  

3'$ɯ(,/ "3ɯ.%ɯ+.-&ɯ23 8ɯ/ 3($-32ɯ.-ɯ'.2/(3 +ɯ%+.6ɯ -#ɯ04 +(38ȯɯ ɯ04$4$(-&ɯ3'$.18ɯ/$12/$"3(5$ ƛƚƘ 

$ÚÔÈÌÐÓɯ!ÈÏÈÓÒÌÏƕȮɯ#ÐÕÌÚÏɯ/ÈÐƖȮɯ3áÌɯ"ÏÐÈÔƗȮɯ8ÜÌÏÞÌÙÕɯ8ÐÏƘ 
ƕ4ÕÐÝÌÙÚÐÛàɯÖÍɯ-ÌÞɯ'ÈÔ×ÚÏÐÙÌȮɯ#ÜÙÏÈÔȮɯ-'Ȯɯ42 ȭɯƖ/ÌÕÕɯ2ÛÈÛÌɯ'ÈÙÙÐÚÉÜÙÎȮɯ,ÐËËÓÌÛÖÞÕȮɯ/ Ȯɯ42 ȭɯƗ"ÖÕÕÌÊÛÐÊÜÛɯ"ÏÐÓËÙÌÕɅÚɯ

,ÌËÐÊÈÓɯ"ÌÕÛÌÙȮɯ'ÈÙÛÍÖÙËȮɯ"3Ȯɯ42 ȭɯƘ/ÜÙËÜÌɯ4ÕÐÝÌÙÚÐÛàȮɯ6ÌÚÛɯ+ÈÍÈàÌŲÌȮɯ(-Ȯɯ42  

/1./$13($2ɯ%.1ɯ).!ɯ2$04$-"$2ɯ%.1ɯ%+.6ɯ2'./ɯ&1.4/ɯ2"'$#4+(-&ɯ3.ɯ,(-(,(9$ɯ3.3 +ɯ".,/+$3(.-ɯ3(,$

 ƛƚƙ 
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)ÌřÌÙàɯ2ÊÏÈÓÓÌÙƕȮɯ)ÈÛÐÕËÌÙɯ&Ü×ÛÈƖ 
ƕ$ÈÚÛÌÙÕɯ"ÖÕÕÌÊÛÐÊÜÛɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ6ÐÓÓÐÔÈÕÛÐÊȮɯ"ÖÕÕÌÊÛÐÊÜÛȮɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ ÓÈÉÈÔÈɯ'ÜÕÛÚÝÐÓÓÌȮɯ'ÜÕÛÚÝÐÓÓÌȮɯ

 ÓÈÉÈÔÈȮɯ42  

!$8.-#ɯ/'82(" +ɯ1$! + -"(-&ȯɯ2/ 3( +ɯ,(2, 3"'ɯ.%ɯ1(#$ɯ23 13ɤ$-#ɯ(-ɯ#."*$#ɯ!(*$2' 1$ɯ./$1 3(.-2

 ƛƚƚ 

*ÈÝÌÙÐÕÈÛÏÈÕɯȹ*ÌÝÐÕȺɯ#ÏÈÕÈ×ÈÓȮɯ#Ùȭɯ1ÌÉÌÊÊÈɯ2ÊÖŲ 

-ÌÞɯ,ÌßÐÊÖɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ+ÈÚɯ"ÙÜÊÌÚȮɯ-,Ȯɯ42  

,4+3(ɪ2*(++$#ɯ6.1*%.1"$ɯ/+ --(-&ɯ,.#$+2ɯ%.1ɯ(-#42318ɯƘȭƔɯ31 -2%.1, 3(.- ƛƚƛ 

1Ü×ÐÕËÌÙɯ*ÈÜÙȮɯ ÕÑÈÓÐɯ ÞÈÚÛÏÐ 

"ÖÕÊÖÙËÐÈɯ4ÕÐÝÌÙÚÐÛàȮɯ,ÖÕÛÙÌÈÓȮɯ0"Ȯɯ"ÈÕÈËÈ 

, //(-&ɯ5$13(" +ɯ% 1,ɯ6.1*%+.62ɯ3.ɯ2423 (- !+$ɯ/1.#4"3(.-ɯ% "(+(38ɯ 1"'(3$"341 +ɯ#$2(&- ƛƚƜ 

$ÙÐÊɯ6ɯ2ÛÌÐÕƕȮƖȮɯ2ÈÙÈÏɯ1ÌàÕÖÓËÚƗȮɯ ÍÙÖÖáɯ,ÖÈÛÈÙÐɪ*ÈáÌÙÖÜÕÐƘ 
ƕ/ÌÕÕɯ2ÛÈÛÌȮɯ,ÈÓÝÌÙÕȮɯ/ Ȯɯ42 ȭɯƖ"ÌÕÛÌÙɯÖÍɯ$ßÊÌÓÓÌÕÊÌɯÍÖÙɯ(ÕËÖÖÙɯ ÎÙÐÊÜÓÛÜÙÌȮɯ,ÌËÐÈȮɯ/ Ȯɯ42 ȭɯƗ1Ìȯɯ5ÐÚÐÖÕɯ ÙÊÏÐÛÌÊÛÜÙÌȮɯ

/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ Ȯɯ42 ȭɯƘ6ÐËÌÕÌÙɯ4ÕÐÝÌÙÚÐÛàȮɯ"ÏÌÚÛÌÙȮɯ/ Ȯɯ42  

-.-+(-$ 1ɯ$%%("($-"8ɯ#8- ,("2ɯ(-ɯ3'$ɯ".-2314"3(.-ɯ(-#42318 ƛƚƝ 

+ÌÖɯ'ÖÕÎƕȮɯ#ÖÜÎÓÈÚɯ'ÈÓÌÚƖ 
ƕ,ÐÓÓÌÙÚÝÐÓÓÌɯ4ÕÐÝÌÙÚÐÛàȮɯ+ÈÕÊÈÚÛÌÙȮɯ/ Ȯɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1(Ȯɯ42  

 ɯ6.1*%.1"$ɯ/+ --(-&ɯ%1 ,$6.1*ɯ%.1ɯ2,$2ɯ% "(-&ɯ23."' 23("ɯ+ !.1ɯ341-.5$1 ƛƛƔ 

'Öɯ*ÌÜɯ ÕËÙÌàɯ8ÌÜÕÎȮɯ2ÈÛàÈÝÌÌÙɯ2ɯ"ÏÈÜÏÈÕ 

"ÖÕÊÖÙËÐÈɯ4ÕÐÝÌÙÚÐÛàȮɯ,ÖÕÛÙÌÈÓȮɯ"ÈÕÈËÈ 

/ÜÉÓÐÊɯ ËÔÐÕÐÚÛÙÈÛÐÖÕɯÈÕËɯ/ÖÓÐÊà ƛƛƕ 
" -ɯ/' 1, "$43(" +ɯ1ȫ#ɯ!$ɯ! #ɯ%.1ɯ/ 3($-32ȳɯ#14&ɯ/1("$ɯ".-31.+ɯ(-ɯ3'$ɯ/1$2$-"$ɯ.%ɯ".,/$3(-&ɯ

%(1,2 ƛƛƖ 

2ÏÜÉÏÈÔɯ&Ü×ÛÈƕȮɯ8ÐÕÎßÐÕɯ9ÏÈÕÎƖȮɯ2ÜÉÖËÏÈɯ*ÜÔÈÙƗȮɯ7ÐÈÕÎ×ÌÐɯ'ÜƖ 
ƕ-ÌÞɯ)ÌÙÚÌàɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ3ÌÊÏÕÖÓÖÎàȮɯ-ÌÞÈÙÒȮɯ-)Ȯɯ42 ȭɯƖ#ÈÓÐÈÕɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ3ÌÊÏÕÖÓÖÎàȮɯ#ÈÓÐÈÕȮɯ"ÏÐÕÈȭɯƗ3ÌÔ×ÓÌɯ4ÕÐÝÌÙÚÐÛàȮɯ

/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ Ȯɯ42  

2ÛÙÈÛÌÎàɯÈÕËɯ.ÙÎÈÕÐáÈÛÐÖÕÈÓɯ!ÌÏÈÝÐÖÙ ƛƛƗ 
".,/+( -3ɯ"+(-(" +ɯ31( +2ɯ3'1.4&'ɯ ɯ+$&(3(, "8ɯ+$-2ȯɯ1$24+32ɯ1$/.13(-&ɯ1$&4+ 3.18ɯ14+(-&2 ƛƛƘ 

)ÌÈÕÐÌɯ,ÈÎËÈÓÌÕÈɯ&ÈÛÌÞÖÖËƕȮƖȮɯ#ÈÝÐËɯ&ÌÍÌÕƕ 
ƕ#ÙÌßÌÓɯ4ÕÐÝÌÙÚÐÛàȮɯ+Ì!ÖÞɯ"ÖÓÓÌÎÌɯÖÍɯ!ÜÚÐÕÌÚÚȮɯ/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ Ȯɯ42 ȭɯƖ&ÈÛÌÞÖÖËɯ&ÓÖÉÈÓȮɯ6ÈÒÌɯ%ÖÙÌÚÛȮɯ-"Ȯɯ42  

31 -2"$-#$-3ɯ+$&(3(, "8ɯ -#ɯ1 /(#ɯ$".2823$,ɯ$,$1&$-"$ȯɯ ɯ/'$-.,$-.-ɪ! 2$#ɯ3'$.18 ƛƛƙ 

6ÐÓÓÐÈÔɯ1ÐÛÊÏÐÌȮɯ1ÈÒÛÐÔɯ/ÈÓ 

)ÈÔÌÚɯ,ÈËÐÚÖÕɯ4ÕÐÝÌÙÚÐÛàȮɯ'ÈÙÙÐÚÖÕÉÜÙÎȮɯ5ÐÙÎÐÕÐÈȮɯ42  

$"'.$2ɯ.%ɯ(#$.+.&8ȯɯ+$&(3(, "8ɯ.%ɯ".1/.1 3$ɯ2."( +ɯ #5." "8ɯ(-ɯ ɯ/.+ 1(9$#ɯ,$#( ɯ+ -#2" /$ ƛƛƚ 

*ÐÙÛÐɯ/ÐÕÑÈÕÐ 

(ÕËÐÈÕɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ,ÈÕÈÎÌÔÌÕÛɯ4ËÈÐ×ÜÙɯȹ((,4ȺȮɯ4ËÈÐ×ÜÙȮɯ1ÈÑÈÚÛÏÈÕȮɯ(ÕËÐÈ 

1$ 43'.1(-&ɯ3'$ɯ$7$"43(5$ɯ2$+%ȯɯ3'$ɯ1.+$ɯ.%ɯ(#$-3(38ɯ -#ɯ".,,4-(38ɯ(-ɯ%1 "3(.- +ɯ+$ #$12'(/ ƛƛƛ 

3ÖÕÐɯ'ÈÜÎÏȮɯ1ÈÑÐÝɯ-ÈÎ 

#ÙÌßÌÓɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ42  

 (Ȯɯ3 2*ɯ#$+$& 3(.-Ȯɯ -#ɯ3'$ɯ%4341$ɯ.%ɯ6.1*ɯ(-ɯ$,$1&(-&ɯ, 1*$32ȯɯ3'$ɯ341*(2'ɯ1$3 (+ɯ2$"3.1 ƛƛƜ 

 ÈÙÖÕɯÝÈÕɯ*ÓàÛÖÕ 

*ÌÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯ4ÕÐÖÕȮɯ-)Ȯɯ42  

231 3$&("ɯ, - &$,$-3Ȯɯ#$,.&1 /'("2ɯ -#ɯ (ɯ1.!.3("2ȯɯ" 2$2ɯ -#ɯ &$-# 2 ƛƛƝ 

2ÌÜÕÎɯ'ÖÖÕɯ)ÈÕÎƕȮɯ3ÈÌÞÈÕɯ*ÐÔƖȮɯ!àÜÕÎÒÜɯ+ÌÌƗ 
ƕ"ÖÔÔÖÕÞÌÈÓÛÏɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ!ÓÖÖÔÚÉÜÙÎȮɯ/ Ȯɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ2ÊÙÈÕÛÖÕȮɯ2ÊÙÈÕÛÖÕȮɯ/ Ȯɯ42 ȭɯƗ4ÕÐÝÌÙÚÐÛàɯ

ÖÍɯ+Èɯ5ÌÙÕÌȮɯ+Èɯ5ÌÙÕÌȮɯ" Ȯɯ42  

$22$-3( +ɯ'4, -ɯ 331(!43$2ɯ(-ɯ3'$ɯ$1 ɯ.%ɯ (ɯ -#ɯ ɯ-$6ɯ1$6 1#ɯ2823$,ȯɯ/1. "3(5$ɯ".,/$-2 3(.- ƛƜƔ 

2ÏÈÕÎÎÌÜÕɯ1ÏÌÌȮɯ2ÌÜÕÎÑÌɯ"ÏÖÐ 

*ÌÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯ4ÕÐÖÕȮɯ-)Ȯɯ42  

 & (-23ɯ3'$ɯ$-&(-$$1(-&ɯ& 9$ȯɯ'.6ɯ3$"'ɀ2ɯȿ.3'$1ɀɯ%4-"3(.-2ɯ%(&'3ɯ! "* ƛƜƕ 

/ÈÜÓɯ.ÓÖÙÜÕÕÐÚÖÓÈƕȮƖȮɯ1ÈÑÐÝɯ-ÈÎƖ 
ƕ&ÖÖÎÓÌȮɯ-ÌÞɯ8ÖÙÒȮɯ-ÌÞɯ8ÖÙÒȮɯ42 ȭɯƖ#ÙÌßÌÓɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ42  

(-%+4$-"$ɯ,$"' -(2,ɯ%.1ɯ3'$ɯ$%%$"32ɯ.%ɯ$3'(" +ɯ+$ #$12'(/ɯ.-ɯ%.++.6$1ɯ.43".,$2 ƛƜƖ 
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6ÌÐÊÏÜÕɯ9ÏÜȮɯ2ÏÈÕÎÎÌÜÕɯ1ÏÌÌ 

*ÌÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯ4ÕÐÖÕȮɯ-)Ȯɯ42  

'.6ɯ.1& -(9 3(.- +ɯ"4+341$ɯ1$#4"$2ɯ'$ +3'" 1$ɯ6.1*$1ɯ!41-.43ɯ3'1.4&'ɯ,$ -(-&%4+-$22 ƛƜƗ 

2ÏÜÊÏÌÕÎɯ&ÌȮɯ7ÐÈÖɯȹ+ÐÓÈÊȺɯ+Ð 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ-ÌÉÙÈÚÒÈɯÈÛɯ*ÌÈÙÕÌàȮɯ*ÌÈÙÕÌàȮɯ-$Ȯɯ42  

'4, -ɯ1$2.41"$ɯ/1 "3("$2ɯ 2ɯ ɯ,$ -2ɯ.%ɯ/$124 #(-&ɯ"423.,$12ȯɯ ɯ-$36.1*(-&ɯ/$12/$"3(5$ ƛƜƘ 

2ÌÜÕÎɯ'ÖÖÕɯ)ÈÕÎ 

"ÖÔÔÖÕÞÌÈÓÛÏɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ!ÓÖÖÔÚÉÜÙÎȮɯ/ Ȯɯ42  

 3'+$3$2ɯ -#ɯ " #$,("ɯ/1.&1 ,2ȯɯ$-1.++,$-3ɯ231 3$&8ɯ%.1ɯ(-23(343(.-2ɯ.%ɯ'(&'$1ɯ$#4" 3(.- ƛƜƙ 

 ÔÐÛɯ2ÏÈÏȮɯ,ÐÊÏÈÌÓɯ,ÖÕÈÏÈÕ 

%ÙÖÚÛÉÜÙÎɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ%ÙÖÚÛÉÜÙÎȮɯ,ÈÙàÓÈÕËȮɯ42  

+$ #$12'(/ɯ31 (32ȯɯ3'$ɯ1.+$2ɯ.%ɯ$3'(" +ɯ5 +4$2Ȯɯ.1& -(9 3(.- +ɯ)423("$Ȯɯ -#ɯ$-5(1.-,$-3 +ɯ

231 3$&8 ƛƜƚ 

 ÙÔÈÕɯ"ÈÕÈÛÈàƕȮɯ3ÖÊÏÜÒÞÜɯ$ÔÌÎÞÈƖ 
ƕ1ÈÔÈ×Öɯ"ÖÓÓÌÎÌɯÖÍɯ-ÌÞɯ)ÌÙÚÌàȮɯ,ÈÏÞÈÏȮɯ-ÌÞɯ)ÌÙÚÌàȮɯ42 ȭɯƖ*ÌÕÛɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ*ÌÕÛȮɯ.ÏÐÖȮɯ42  

2Ü××Óàɯ"ÏÈÐÕɯ,ÈÕÈÎÌÔÌÕÛɯÈÕËɯ+ÖÎÐÚÛÐÊÚ ƛƜƛ 
23 !+$ɯ!43ɯ%1 &(+$ȯɯ1$3'(-*(-&ɯ24//+8ɯ"' (-ɯ1.!423-$22 ƛƜƜ 

'ÌÕÙàɯ ËÖÉÖÙ 

0ÜÐÕÕÐ×ÐÈÊɯ4ÕÐÝÌÙÚÐÛàȮɯ'ÈÔËÌÕȮɯ"3Ȯɯ42  

%(1,ɯ # /3 3(.-ɯ3.ɯ/$12(23$-3ɯ&$./.+(3(" +ɯ1(2*ɯ(-ɯ&+.! +ɯ24//+8ɯ"' (-2 ƛƜƝ 

)ÈÕÖÚɯ*ÈÛÈƕȮɯ*ÖÙÈàɯxá×ÖÓÈÛƕȮɯ9ÏÈÕÎɯ)ÐÈàÜÈÕƖ 
ƕ4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1(Ȯɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ6ÐÚÊÖÕÚÐÕɪ6ÏÐÛÌÞÈÛÌÙȮɯ6ÏÐÛÌÞÈÛÌÙȮɯ6(Ȯɯ42  

$%%$"32ɯ.%ɯ3 1(%%ɯ2'."*2ɯ(-ɯ3'$ɯ4ȭ2ȭɯ3., 3.ɯ, 1*$3 ƛƝƔ 

%ÜØÐÕɯ9ÏÖÜȮɯ)ÈÚÔÐÕÌɯ"ÏÈÕÎȮɯ)ÐÔɯ2ÏÐ 

-ÌÞɯ)ÌÙÚÌàɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ3ÌÊÏÕÖÓÖÎàȮɯ-ÌÞÈÙÒȮɯ-)Ȯɯ42  

(-%.1,(-&ɯ/.13$1Ʌ2ɯ%(5$ɯ%.1"$2ɯ,.#$+ɯ%.1ɯ24//+8ɯ"' (-ɯ, - &$,$-3 ƛƝƕ 

#ÈÕÐÌÓÓÌɯ"ÌËÌÕÖȮɯ#ÖÜÎÓÈÚɯ'ÈÓÌÚȮɯ)ÈÕÖÚɯ*ÈÛÈȮɯ.ÓÈÒÜÕÓÌɯ*ÈàÖËÌ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1(Ȯɯ42  

#(&(3 +ɯ31 -2%.1, 3(.-ɯ(-ɯ24//+8ɯ"' (-2ȯɯ5(2(!(+(38Ȯɯ1$2(+($-"$Ȯɯ -#ɯ/$1%.1, -"$ɯ.43".,$2 ƛƝƖ 

1ÈáÈɯ1ÈŗØÜÌƕȮɯ ËÕÈÕɯ"ÏÜËÏÌÙàƖȮɯ'ÈÒÌÌÔɪ4Ùɯ1ÌÏÔÈÕƗ 
ƕ2ÊÏÖÖÓɯÖÍɯ,ÈÕÈÎÌÔÌÕÛȮɯ*$ -ɯ4ÕÐÝÌÙÚÐÛàȮɯ4ÕÐÖÕȮɯ-)Ȯɯ42 ȭɯƖ2ÊÏÖÖÓɯÖÍɯ,ÈÕÈÎÌÔÌÕÛȮɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ2ÊÐÌÕÊÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɯÖÍɯ

"ÏÐÕÈȮɯ'ÌÍÌÐȮɯ"ÏÐÕÈȭɯƗ(ÕÚÛÐÛÜÛÌɯÖÍɯ0ÜÈÓÐÛàɯȫɯ3ÌÊÏÕÖÓÖÎàɯ,ÈÕÈÎÌÔÌÕÛȮɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯÛÏÌɯ/ÜÕÑÈÉȮɯ+ÈÏÖÙÌȮɯ/ÜÕÑÈÉȮɯ/ÈÒÐÚÛÈÕ 

"..1#(- 3(-&ɯ#(&(3 +ɯ #5$13(2(-&ɯ4-#$1ɯ4-"$13 (-38ȯɯ ɯ23."' 23("ɯ,.#$+ɯ.%ɯ &$-"8ɯ, - &$#ɯ

" ,/ (&-2 ƛƝƗ 

 ÔÐÙÏÖÚÚÌÐÕɯ2ÈÎÏÌáÊÏÐƕȮɯ2ÌÜÕÎɪ+ÈÌɯ*ÐÔƕȮɯ"ÏÙÐÚÛÖ×ÏÌÙɯ&ÈřÕÌàƕȮɯ5ÌÚÈÓɯ&ÏÈÚÚÌÔáÈËÌÏɯ*ÈÚÏÈÕÐƖ 
ƕ#ÙÌßÌÓɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ Ȯɯ42 ȭɯƖ4ÕÐÝÌÙÚÐÛàɯÖÍɯ3ÌÏÙÈÕȮɯ3ÌÏÙÈÕȮɯ3ÌÏÙÈÕȮɯ(ÙÈÕȮɯ(ÚÓÈÔÐÊɯ1Ì×ÜÉÓÐÊɯÖÍ 

 ɯ#(&(3 +ɯ36(-ɬ! 2$#ɯ./3(,(9 3(.-ɯ -#ɯ2(,4+ 3(.-ɯ //1. "'ɯ%.1ɯ, 1(3(,$ɯ24//+8ɯ"' (-ɯ-$36.1*2

 ƛƝƘ 

'ÈÕÕÈÕɯ2ÈËÑÈËàɯ-ÈÌÌÕÐ 

+ÖÕÎÞÖÖËɯ4ÕÐÝÌÙÚÐÛàȮɯ%ÈÙÔÝÐÓÓÌȮɯ5 Ȯɯ42  

".-"$/34 +(9(-&ɯ3'$ɯ".-3$,/.1 18ɯ-$62ɯ,$#( ɯ24//+8ɯ"' (-ɯ3'1.4&'ɯ3'$ɯ2"%+.62ɯ%1 ,$6.1* ƛƝƙ 

#ÌÙÌÒɯ#ÜÉÖÐÚƕȮɯ,ÜÏÈÔÔÈËɯ'ÈÚÈÕɯ ÚÏÙÈÍƖȮɯ,ÌÏÔÌÛɯ8ÈÓÊÐÕƕ 
ƕ4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1(Ȯɯ42 ȭɯƖ"ÈÓÐÍÖÙÕÐÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàɯ+ÖÕÎɯ!ÌÈÊÏȮɯ+ÖÕÎɯ!ÌÈÊÏȮɯ" Ȯɯ42  

#$5$+./(-&ɯ24//+($1ɯ/.6$1ɯ,$31("2ɯ42(-&ɯ ɯ1$5(2$#ɯ/.13$1ɀ2ɯ%(5$ɯ%1 ,$6.1* ƛƝƚ 

.ÓÈÒÜÕÓÌɯ*ÈàÖËÌȮɯ#ÖÜÎÓÈÚɯ'ÈÓÌÚȮɯ#ÈÕÐÌÓÓÌɯ"ÌËÌęÖȮɯ)ÈÕÖÚɯ*ÈÛÈ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ42  

, //(-&ɯ3'$ɯ, 9$ȯɯ#$5$+./(-&ɯ"411("4+ ɯ(-ɯ24//+8ɯ"' (-ɯ, - &$,$-3 ƛƝƛ 

#ÌÙÌÒɯ#ÜÉÖÐÚƕȮɯ,ȭɯ'ÈÚÈÕɯ ÚÏÙÈÍƖȮɯ*ÖÙÈàɯxá×ÖÓÈÛƕȮɯ,ÈÓÐÕÎɯ$ÉÙÈÏÐÔ×ÖÜÙƕȮɯ,ÌÏÔÌÛɯ8ÈÓċ̕Õƕ 
ƕ4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ*ÐÕÎÚÛÖÕȮɯ1(Ȯɯ42 ȭɯƖ"ÈÓÐÍÖÙÕÐÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàɯ+ÖÕÎɯ!ÌÈÊÏȮɯ+ÖÕÎɯ!ÌÈÊÏȮɯ" Ȯɯ42  

# 3 ɯ".++$"3(.-ɯ 1"'(3$"341$2ɯ%.1ɯ1$2(+($-3ɯ -#ɯ/1.%(3 !+$ɯ24//+8ɯ"' (-2 ƛƝƜ 

2ÖÏÌÐÓɯ2ÐÉËÈÙÐȮɯ ÓÐɯ*ÈÙÈÔÐÍÈÙË 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ,ÈÚÚÈÊÏÜÚÌŲÚȮɯ#ÈÙÛÔÖÜÛÏȮɯ, Ȯɯ42  



 
 

 ßÐÐ 
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 ƛƝƝ 

.ÔÒÈÙɯ!ÈËÈËÈÓÌȮɯ#Ùȭɯ+ÌÐÓÐɯ2ÖÓÛÈÕÐÚÌÏÈÛ 
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,$,!$12 ƜƔƔ 

,ÐÊÏÈÌÓɯ!ÖÜÙÓÈÒÐÚȮɯ'ÈŗáÌɯ2ÈÏÐÕɯ$ÙÚÖá 

Cranfield School of Management, Cranfield, Bedfordshire, United Kingdom  
231 3$&($2ɯ%.1ɯ"./(-&ɯ6(3'ɯ24//+8ɯ"' (-ɯ#(214/3(.-ȯɯ ɯ" 2$ɯ234#8 ƜƔƕ 

1ÌÉÌÊÊÈɯ"ÓÌÔÖÕÚ 

Indiana University East, Richmond, IN, USA  
3'$ɯ$%%("($-"8ɪ1$2(+($-"$ɯ-$742ȯɯ ɯ".-%(&41 +ɯ -#ɯ" 42 +ɯ - +82(2 ƜƔƖ 

)ÈÔÌÚɯ1ÖÏƕȮɯ)ÖÖÏɯ+ÌÌƕȮɯ#ÖÕÎɯ*ȭɯ8ÖÖƖ 
1Rohrer College of Business, Rowan University, Glassboro, NJ, USA. 2Reginald F. Lewis College of Business, Virginia State 

University, Petersburg, VA, USA  
".-"$/34 +(9(-&ɯ3'$ɯ/.6$1ɯ.%ɯ#(214/3(5$ɯ$5$-32ɯ(-ɯ24//+8ɯ"' (-2 ƜƔƗ 

)ÈÕÖÚɯ*ÈÛÈȮɯ#ÈÕÐÌÓÓÌɯ"ÌËÌęÖȮɯ#ÖÜÎÓÈÚɯ-ȭɯ'ÈÓÌÚȮɯ.ÓÈÒÜÕÓÌɯ*ÈàÖËÌ 

University of Rhode Island, Kingston, RI, USA  

2ÜÚÛÈÐÕÈÉÐÓÐÛàɯ,ÈÕÈÎÌÔÌÕÛ ƜƔƘ 
'.6ɯ (ɤ&$- (ɯ" / !(+(38ɯ.%ɯ%(1,Ʌ2ɯ24//+8ɯ"' (-ɯ2' /$ɯ3'$(1ɯ2423 (- !+$ɯ/$1%.1, -"$ ƜƔƙ 

+ÌÐÓÐɯ2ÖÓÛÈÕÐÚÌÏÈÛ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ,ÈÚÚÈÊÏÜÚÌŲÚɯ#ÈÙÛÔÖÜÛÏȮɯ-ÌÞɯ!ÌËÍÖÙËȮɯ, Ȯɯ42  

 # /3(-&ɯ"'$,(" +ɯ+ !.1 3.18ɯ./$1 3(.-2ɯ%.1ɯ(,/1.5$#ɯ2423 (- !(+(38 ƜƔƚ 

)ÖÏÕɯ,ÈÓÌàÌřȮɯ7ÐÕËÐɯ+ÐÈÖȮɯ7ÐÕàÜÌɯ9ÏÈÕÎȮɯ(ÙÌÕÌɯ2ÒÈÕËÈÓÈÒÐÚȮɯ ÙÛÌÔÐàɯ8ÈÒÜÚÏÐÕ 

!ÖÚÛÖÕɯ4ÕÐÝÌÙÚÐÛàȮɯ!ÖÚÛÖÕȮɯ, Ȯɯ42  

 5.(#(-&ɯ" 1!.-ɯ$,(22(.-2ȯɯ3'$ɯ4-(04$ɯ!42(-$22ɯ,.#$+ɯ.%ɯ36(23$#ɯ7 ƜƔƛ 

)ÐÕɯ%ÈÕÎƕȮɯ8ÈÕÑÐÕÎɯ6ÈÕÎƕȮɯ)ÖÚÌ×Ïɯ2ÈÙÒÐÚƖȮɯ3ÙÐÊÐÈɯ,ÈÏÖÕÌàƗȮɯ2ÊÖŲɯ/ÌÙÙàƘȮɯ)ÐÕÎɯ9ÏÈÕÎƕȮɯ6ÐÓÓɯ.Ʌ!ÙÐÌÕƕ 
ƕ"ÓÈÙÒɯ4ÕÐÝÌÙÚÐÛàȮɯ6ÖÙÊÌÚÛÌÙȮɯ, Ȯɯ42 ȭɯƖ6ÖÙÊÌÚÛÌÙɯ/ÖÓàÛÌÊÏÕÐÊɯ(ÕÚÛÐÛÜÛÌȮɯ6ÖÙÊÌÚÛÌÙȮɯ, Ȯɯ42 ȭɯƗ3ÞÐÚÛÌËɯ7ɯ&ÓÖÉÈÓɯ!ÙÈÕËÚȮɯ

#ÌÊÈÛÜÙȮɯ37Ȯɯ42 ȭɯƘ2ÜËËÈÛÏɯ&ÓÖÉÈÓɯ+ÖÎÐÚÛÐÊÚȮɯ)ÈÊÒÚÖÕÝÐÓÓÌȮɯ%+Ȯɯ42  

3'$ɯ(,/ "3ɯ.%ɯ".23ɯ 4#(3(-&ɯ.-ɯ24//+8ɯ"' (-ɯ2."( +ɯ1$2/.-2(!(+(38 ƜƔƜ 

'ÈÐàÐÕÎɯ8ÈÕÎƕȮɯ9ÏÌÕÎ×ÐÕÎɯ6ÜƖȮɯ9ÏÜÈÕÎɯ0ÐÈÕƗ 
ƕ1ÐËÌÙɯ4ÕÐÝÌÙÚÐÛàȮɯ+ÈÞÙÌÕÊÌÝÐÓÓÌȮɯ-8Ȯɯ42 ȭɯƖ2àÙÈÊÜÚÌɯ4ÕÐÝÌÙÚÐÛàȮɯ2àÙÈÊÜÚÌȮɯ-8Ȯɯ42 ȭɯƗ/ÌÕÕÚàÓÝÈÕÐÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ

#ÜÕÔÖÙÌȮɯ/ Ȯɯ42  

4-#$1&1 #4 3$ɯ234#$-3ɯ/.23$1ɯ !231 "32 ƜƔƝ 
".,/ 1 3(5$ɯ - +82(2ɯ.%ɯ$/1ɯ1$&4+ 3(.-ɯ(,/+$,$-3 3(.-ɯ%.1ɯ3$73(+$ɯ6 23$ɯ(-ɯ-$6ɯ8.1*ɯ23 3$ ƜƕƔ 

6ÈÓÛÌÙɯ!ÌÕÐÛÌá 

2ÛÖÕàɯ!ÙÖÖÒɯ4ÕÐÝÌÙÚÐÛàȮɯ2ÛÖÕàɯ!ÙÖÖÒȮɯ-8Ȯɯ42  

3'$ɯ$%%$"32ɯ.%ɯ/1(, 18ɯ2"'..+ɯ$7/$-#(341$ɯ.-ɯ42ɯ234#$-3ɯ23 -# 1#(9$#ɯ.43".,$2 Ɯƕƕ 

,àÙÖÕɯ/ÈÌÚ 

-ÌÞɯ)ÌÙÚÌàɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ3ÌÊÏÕÖÓÖÎàȮɯ-ÌÞÈÙÒȮɯ-)Ȯɯ42  

(,/1.5(-&ɯ2423 (- !+$ɯ$04(/,$-3ɯ -#ɯ&1$$-ɯ"'$,(2318ɯ/1 "3("$2ɯ%.1ɯ4-(5$12(38ɯ+ !2 ƜƕƖ 

(ÙÌÕÌɯ2ÒÈÕËÈÓÈÒÐÚȮɯ ÙÛÌÔÐàɯ8ÈÒÜÚÏÐÕ 

!ÖÚÛÖÕɯ4ÕÐÝÌÙÚÐÛàȮɯ!ÖÚÛÖÕȮɯ, Ȯɯ42  

#.ɯ, "'(-$ɯ+$ 1-(-&ɯ,.#$+2ɯ/$1%.1,ɯ% (1+8ɯ(-ɯ"1$#(3ɯ1(2*ɯ/1$#("3(.-ȳ ƜƕƗ 
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2ÈÐÕÛɯ)ÖÚÌ×ÏɅÚɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÏÐÓÈËÌÓ×ÏÐÈȮɯ/ Ȯɯ42  

 (ɪ! 2$#ɯ$ 1+8ɯ! 33$18ɯ3'$1, +ɯ -., +8ɯ#$3$"3(.-ɯ -#ɯ "3(5$ɯ".-31.+ɯ2823$, ƜƕƘ 

3ÈÌÏÜÕɯ)ÈÕÎƕȮƖȮɯ$ÜÕ2Üɯ+ÌÌƕ 
ƕ-ÌÞɯ)ÌÙÚÌàɯ"ÐÛàɯ4ÕÐÝÌÙÚÐÛàȮɯ)ÌÙÚÌàɯ"ÐÛàȮɯ-)Ȯɯ42 ȭɯƖ2ÌÑÖÕÎɯ4ÕÐÝÌÙÚÐÛàȮɯ2ÌÖÜÓȮɯ*ÖÙÌÈȮɯ*ÖÙÌÈȮɯ1Ì×ÜÉÓÐÊɯÖÍ 

31 -2%.1,(-&ɯ4-2314"341$#ɯ/.13ɯ#."4,$-32ɯ(-3.ɯ2314"341$#ɯ# 3 ɯ%.1ɯ/.13ɯ".-&$23(.-ɯ - +82(2

 Ɯƕƙ 



 
 

 ßÐÐÐ 

$ÔÈÕɯ ÓÐƕȮɯ$ÜÕ2Üɯ+ÌÌƕȮƖ 
ƕ-ÌÞɯ)ÌÙÚÌàɯ"ÐÛàɯ4ÕÐÝÌÙÚÐÛàȮɯ)ÌÙÚÌàɯ"ÐÛàȮɯ-)Ȯɯ42 ȭɯƖ"ÌÕÛÌÙɯÍÖÙɯ2Ü××Óàɯ"ÏÈÐÕɯÈÕËɯ,ÈÙÐÛÐÔÌɯ+ÖÎÐÚÛÐÊÚȮɯ)ÌÙÚÌàɯ"ÐÛàȮɯ-)Ȯɯ42  

#$"$/3(5$ɯ1.!.32ɯ -#ɯ3'$ɯ"' ++$-&$ɯ.%ɯ1$!4(+#(-&ɯ".-24,$1ɯ31423ɯ3'1.4&'ɯ1$&4+ 3(.- Ɯƕƚ 

2ÏÈÕÕÌÕɯ&ÙÈÏÈÔȮɯ ÕÚÏÜɯ ÙÖÙÈȮɯ ÔÐÛɯ ÙÖÙÈ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯÛÏÌɯ#ÐÚÛÙÐÊÛɯÖÍɯ"ÖÓÜÔÉÐÈȮɯ6ÈÚÏÐÕÎÛÖÕȮɯ#"Ȯɯ42  

#(5$1&(-&ɯ (ɯ&.5$1- -"$ɯ/ 3'6 82ȯɯ!1(#&(-&ɯ3'$ɯ#(5(#$ɯ!$36$$-ɯ3'$ɯ$4Ȯɯ4*Ȯɯ -#ɯ3'$ɯ4ȭ2 Ɯƕƛ 

)ÖÚÌÓàÕɯ!ÌÙÊÐÈÕȮɯ ÕÚÏÜɯ ÙÖÙÈȮɯ ÔÐÛɯ ÙÖÙÈ 

3ÏÌɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯÛÏÌɯ#ÐÚÛÙÐÊÛɯÖÍɯ"ÖÓÜÔÉÐÈȮɯ6ÈÚÏÐÕÎÛÖÕȮɯ#ȭ"Ȯɯ42  

 13(%("( +ɯ(-3$++(&$-"$ɯ(-ɯ$ɪ".,,$1"$ȯɯ ɯ".,/ 1 3(5$ɯ234#8ɯ.%ɯ"'(- ɯ -#ɯ3'$ɯ4-(3$#ɯ23 3$2 ƜƕƜ 

/ÏÖÜÔàÚÈÊÒɯ"ÏÈÕÛÏÈÓÈÛÏȮɯ ÔÐÛɯ ÙÖÙÈȮɯ ÕÚÏÜɯ ÙÖÙÈ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯÛÏÌɯ#ÐÚÛÙÐÊÛɯÖÍɯ"ÖÓÜÔÉÐÈȮɯ6ÈÚÏÐÕÎÛÖÕȮɯ#"Ȯɯ42  

"1(2(2ɯ.%ɯ,4+3(+ 3$1 +(2,ɯ -#ɯ#$"(2(.-ɪ, *(-&ɯ(-ɯ(-3$1- 3(.- +ɯ.1& -(9 3(.-2ȯɯ ɯ" 2$ɯ234#8ɯ.%ɯ
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231 3$&($2ɯ.%ɯ$ 23ɯ 2( -ɯ 43.,.3(5$ɯ%(1,2ɯ4-#$1ɯ42," ɯ/.+("($2ȯɯ%."42(-&ɯ.-ɯ/1.#4"3(.-ɯ(-ɯ,$7(".
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(-3$&1 3(-&ɯ'4, -ɯ% "3.12ɯ(-ɯ(-#4231( +ɯ1.!.3ɯ2 %$38ȯɯ -ɯ - +82(2ɯ.%ɯ.2' ɯ(-)418ɯ1$/.132ɯ -#ɯ

" 2$2 ƜƖƕ 

2ÏÈÕÕÌÕɯ&ÙÈÏÈÔȮɯ-ÖÌÓɯ,ÌÕËÖáÈɪ4ÔÈÕÈȮɯ#Ùȭɯ ÕÚÏÜɯ ÙÖÙÈȮɯ#Ùȭɯ ÔÐÛɯ ÙÖÙÈ 

4ÕÐÝÌÙÚÐÛàɯÖÍɯÛÏÌɯ#ÐÚÛÙÐÊÛɯÖÍɯ"ÖÓÜÔÉÐÈȮɯ6ÈÚÏÐÕÎÛÖÕȮɯ#ÐÚÛÙÐÊÛɯÖÍɯ"ÖÓÜÔÉÐÈȮɯ42  

3'$ɯ$5.+43(.-ɯ.%ɯ-$6ɯ)$12$8ɯ$-31$/1$-$412'(/ɯ"411("4+  ƜƖƖ 

2ÌÙÎÐÖɯ&ÐÙÈÓËÖȮɯ2ÏÙÌàÈɯ/ÈÓÌÑÞÈÓÈȮɯ,ÈÙÒɯ ÕÕÌŲ 

-ÌÞɯ)ÌÙÚÌàɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ3ÌÊÏÕÖÓÖÎàȮɯ-ÌÞÈÙÒȮɯ-)Ȯɯ42  

! 11($12ɯ3.ɯ2423 (- !+$ɯ3$"'-.+.&8ɯ #./3(.-ɯ(-ɯ2, ++ɯ2" +$ɯ!42(-$22$2ɯȹ2,$ɀ2Ⱥ ƜƖƗ 

)ÖàÚÛÖÕɯ%ÌÙÕÈÕËÌÚȮɯ$ÓÓÌÕɯ!ÌÓÐųÒà 

4ÕÐÝÌÙÚÐÛàɯÖÍɯ-ÌÞɯ'ÈÝÌÕȮɯ6ÌÚÛɯ'ÈÝÌÕȮɯ"3Ȯɯ42  

'.6ɯ/.13ɯ/$1%.1, -"$ɯ -#ɯ./$1 3(.- +ɯ".232ɯ 1$ɯ %%$"3$#ɯ!8ɯ3'$ɯ4ȭ2ȭɯ".-3 (-$1ɯ31 #$ɯ(,! + -"$

 ƜƖƘ 
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-ÌÞɯ)ÌÙÚÌàɯ"ÐÛàɯ4ÕÐÝÌÙÚÐÛàȮɯ)ÌÙÚÌàɯ"ÐÛàȮɯ-)Ȯɯ42  

231 3$&($2ɯ.%ɯ$ 23ɯ 2( -ɯ 43.,.3(5$ɯ%(1,2ɯ4-#$1ɯ42," ɯ/.+("($2ȯɯ%."42(-&ɯ.-ɯ/1.#4"3(.-ɯ(-ɯ,$7(".

 ƜƖƙ 

2ÌÖÕÎàÖÕÎɯ2ÖÕÎ 

-)"4Ȯɯ)ÌÙÚÌàɯ"ÐÛàȮɯ-ÌÞɯ)ÌÙÚÌàȮɯ42  

6$23ɯ23 1ɯ 5( 3(.-ɯ./$1 3(.-2ɯ, - &$,$-3ɯ - +89 3(.- ƜƖƚ 

!ÙÐÈÕÕÈɯ!ÙÖÞÕȮɯ+ÈÜÙàÕɯ!ÖÕËȮɯ)ÈÊÒÚÖÕɯ,ÈÓÖÕÌàȮɯ3àÓÌÙɯ/ÌÛÌÙÚÖÕȮɯ)ÈàÚÖÕɯ"ÖÕÖÝÌÙ 

1ÖÞÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯ&ÓÈÚÚÉÖÙÖȮɯ-)Ȯɯ42  

&1$$-ɯ6(3'.43ɯ&+.18ȯɯ6'8ɯ2423 (- !+$ɯ42ɯ%(1,2ɯ#.-ɀ3ɯ +6 82ɯ"$13(%8ɯ -#ɯ'.6ɯ2823$,2ɯ" -ɯ!$ɯ

(,/1.5$# ƜƖƛ 

 ÈÙÖÕɯÝÈÕɯ*ÓàÛÖÕȮɯ1ÖÉÌÙÛɯ/ÙÈËÈȮɯ ËÙÐÌÓɯ1ÖÚÈÚȮɯ1ÈÚÏÈɯ+ÈÉÈÉÐËÐ 

*ÌÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯ4ÕÐÖÕȮɯ-)Ȯɯ42  
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ɯɯɯɯ,ÜÊÏɯÓÐÒÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȮɯÐÛɯÚÏÖÜÓËɯÉÌɯÕÖÛÌËɯÛÏÈÛɯÛÏÌÙÌɯÈÙÌɯÔÈÕàɯËÌŗÕÐÛÐÖÕÚɯÖÍɯ (ɯÓÐÛÌÙÈÊàȭɯ'ÖÞÌÝÌÙȮɯÞÏÐÓÌɯ

ÛÏÌÚÌɯËÌŗÕÐÛÐÖÕÚɯÈÕËɯÛÏÌɯÜÚÌÚɯÖÍɯ (ɯÐÕɯÌËÜÊÈÛÐÖÕɯÈÙÌɯÌÝÖÓÝÐÕÎƷȮɯÛÏÌɯÉÈÚÐÊɯÜÕËÌÙÓàÐÕÎɯÛÌÕÌÛÚɯÙÌÔÈÐÕɯÛÏÌɯÚÈÔÌɯ

ÞÐÛÏɯÈɯÍÖÊÜÚɯÖÕɯÛÏÌɯ×ÙÈÊÛÐÊÈÓɯÈ××ÓÐÊÈÛÐÖÕɯÖÍɯ (ɯÈÚɯÈɯÛÖÖÓƸȭɯ (ɯÓÐÛÌÙÈÊàɯÐÚɯÍÖÊÜÚÌËɯÖÕɯÞÖÙÒÐÕÎɯÒÕÖÞÓÌËÎÌɯÖÍɯ (ȮɯÛÏÌɯ

ÈÚÚÖÊÐÈÛÌËɯÙÐÚÒÚɯÈÕËɯÉÌÕÌŗÛÚȮɯÈÕËɯÛÈÒÐÕÎɯÈËÝÈÕÛÈÎÌɯÖÍɯÛÏÌɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯÐÛɯÛÖɯÌÕÏÈÕÊÌɯÛÏÌɯÓÐÝÌÚɯÖÍɯÐÛÚɯÜÚÌÙÚȭɯ
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 (ɯÊÈÕɯÈÓÚÖɯÉÌɯÚÌÌÕɯÈÚɯÈɯÛÖÖÓɯÐÕɯÌËÜÊÈÛÐÖÕɯÞÏÌÙÌɯÛÏÌɯÓÌÈÙÕÌÙɯÐÚɯÌÔ×ÖÞÌÙÌËɯÛÖɯÓÌÈËɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÐÕɯÛÏÌɯÓÌÈÙÕÐÕÎɯ

×ÙÖÊÌÚÚȮɯÊÖÔÉÐÕÌËɯÞÐÛÏɯÏÜÔÈÕɯÐÕÛÌÓÓÐÎÌÕÊÌƹȭɯ 

ɯɯɯɯ3ÏÌɯÜÚÌɯÖÍɯ (ɯÐÕɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕɯÐÚɯÈɯÎÙÖÞÐÕÎɯÙÌÚÌÈÙÊÏɯÛÙÌÕËɯÐÕɯÛÌÙÔÚɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯ (ɯÐÕÛÖɯÛÏÌɯÌËÜÊÈÛÐÖÕɯ

×ÙÖÊÌÚÚƺȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯ$4ɯÙÜÓÌÚɯÖÕɯ (ɯÈÕËɯÈÔÌÕËÐÕÎɯÙÌÎÜÓÈÛÐÖÕÚɯËÌÌÔÚɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÚàÚÛÌÔÚɯÐÕɯÌËÜÊÈÛÐÖÕɯ

ÐÔ×ÖÙÛÈÕÛɯÛÖɯɁ×ÙÖÔÖÛÌɯÏÐÎÏɪØÜÈÓÐÛàɯËÐÎÐÛÈÓɯÌËÜÊÈÛÐÖÕɯÈÕËɯÛÙÈÐÕÐÕÎɯÈÕËɯÛÖɯÈÓÓÖÞɯÈÓÓɯÓÌÈÙÕÌÙÚɯÈÕËɯÛÌÈÊÏÌÙÚɯÛÖɯ

ÈÊØÜÐÙÌɯÈÕËɯÚÏÈÙÌɯÛÏÌɯÕÌÊÌÚÚÈÙàɯËÐÎÐÛÈÓɯÚÒÐÓÓÚɯÈÕËɯÊÖÔ×ÌÛÌÕÊÌÚȮɯÐÕÊÓÜËÐÕÎɯÔÌËÐÈɯÓÐÛÌÙÈÊàȮɯÈÕËɯÊÙÐÛÐÊÈÓɯÛÏÐÕÒÐÕÎȮɯ

ÛÖɯÛÈÒÌɯÈÕɯÈÊÛÐÝÌɯ×ÈÙÛɯÐÕɯÛÏÌɯÌÊÖÕÖÔàȮɯÚÖÊÐÌÛàȮɯÈÕËɯÐÕɯËÌÔÖÊÙÈÛÐÊɯ×ÙÖÊÌÚÚÌÚȭɂɯȹ$4ɯƖƔƖƘȯɯƙƚȺȭɯ(ÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯ

ÕÖÛÌɯÛÏÌɯËÌŗÕÐÛÐÖÕɯËÖÌÚɯÕÖÛɯËÙÐÝÌɯÛÏÌɯÐÚÚÜÌɯÖÍɯÛÌÊÏÕÐÊÈÓɯÌß×ÌÙÛÐÚÌɯÖÍɯ (ɯȹÔÜÊÏɯÓÐÒÌɯËÌŗÕÐÛÐÖÕɯÖÍɯŗÕÈÕÊÐÈÓɯ

ÓÐÛÌÙÈÊàȺɯÉÜÛɯÙÈÛÏÌÙɯÍÖÊÜÚÌÚɯÖÕɯÛÏÌɯÒÌàɯÞÖÙËÚɯÖÍɯɁÞÖÙÒÐÕÎɯÒÕÖÞÓÌËÎÌɂɯƻȭɯ (ɯÓÐÛÌÙÈÊàɯÙÌÓÈÛÌËɯÛÖɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯ

ÐÚɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÊÖÔÉÐÕÌɯÛÏÌɯÈÞÈÙÌÕÌÚÚɯÖÍɯÛÏÐÚɯÞÖÙÒÐÕÎɯÒÕÖÞÓÌËÎÌȮɯÛÏÌɯÈÚÚÖÊÐÈÛÌËɯÙÐÚÒÚȮɯÈÕËɯÛÏÌɯÐÕÏÌÙÌÕÛɯ

ÉÌÕÌŗÛÚɯÛÖɯÔÈÒÌɯÐÕÍÖÙÔÈÛÐÝÌɯËÌÊÐÚÐÖÕÚɯÈÙÖÜÕËɯÛÏÌɯÜÛÐÓÐáÈÛÐÖÕɯÖÍɯ (ɯÍÖÙɯŗÕÈÕÊÐÈÓɯÌËÜÊÈÛÐÖÕȭɯ3ÏÜÚȮɯ (ɯÓÐÛÌÙÈÊàɯ

ÊÈÕɯÉÌɯÚÌÌÕɯÈÚɯÈɯÕÌÞɯÓÐÛÌÙÈÊàɯÈÚɯ×ÈÙÛɯÖÍɯÈɯÊÖÔ×ÌÛÌÕÊÌɯÚÛÙÜÊÛÜÙÌȮɯÓÐÒÌɯÈÕàɯÖÛÏÌÙɯÓÐÛÌÙÈÊàȮɯÚÜÊÏɯÈÚɯËÐÎÐÛÈÓɯÖÙɯËÈÛÈɯ

ÓÐÛÌÙÈÊàƳƲȭɯ3ÏÌɯÎÖÈÓɯÖÍɯÐÕÛÌÎÙÈÛÐÕÎɯŗÕÈÕÊÐÈÓɯÈÕËɯ (ɯÓÐÛÌÙÈÊàɯÐÚɯÛÖɯÉÌɯÈÉÓÌɯÛÖɯÔÈÒÌɯÉÌŲÌÙɯÐÕÍÖÙÔÌËɯŗÕÈÕÊÐÈÓɯ

ËÌÊÐÚÐÖÕÚɯÈÍÛÌÙɯÏÈÙÝÌÚÛÐÕÎɯÈ××ÓÐÊÈÉÓÌɯÐÕÍÖÙÔÈÛÐÖÕɯÛÏÙÖÜÎÏɯ (ȭɯ3ÏÌɯÍÖÊÜÚɯÐÚɯÖÕɯÛÏÌɯÈ××ÓÐÊÈÛÐÖÕɯÈÕËɯÐÕÝÖÓÝÌÔÌÕÛɯ

×ÙÖÊÌÚÚɯÖÍɯÛÏÌɯÛÖÖÓɯÐÕɯÛÏÌɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯ×ÙÖÊÌÚÚȭ 

ɯɯɯɯ%ÐÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÕËɯ (ɯÉÖÛÏɯ×ÓÈàɯȹÖÙɯ×ÖÛÌÕÛÐÈÓÓàɯÊÈÕɯ×ÓÈàȺɯÈɯÚÐÎÕÐŗÊÈÕÛɯÙÖÓÌɯÐÕɯÈËÝÈÕÊÐÕÎɯÛÏÌɯÎÖÈÓÚɯÖÍɯ

ÈÊÏÐÌÝÐÕÎɯÉÖÛÏɯÈÊÈËÌÔÐÊɯÈÕËɯŗÕÈÕÊÐÈÓɯÊÖÜÙÚÌÚɯÍÖÙɯŗÙÚÛɯÎÌÕÌÙÈÛÐÖÕɯÊÖÓÓÌÎÌɯÚÛÜËÌÕÛÚɯÖÙɯɁ%&"2ÚȮɂɯÌÚ×ÌÊÐÈÓÓàɯ

ÛÏÖÚÌɯÍÖÙɯÊÌÙÛÈÐÕɯËÐÝÌÙÚÌɯÎÙÖÜ×Úȭɯ(ÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯÊÖÕÚÐËÌÙɯÛÏÌɯÐÔ×ÈÊÛɯÖÍɯ (ɯÐÕɯÝÈÙàÐÕÎɯÚÖÊÐÈÓȮɯÊÜÓÛÜÙÈÓȮɯÈÕËɯ

ÌÛÏÐÊÈÓɯËÐÔÌÕÚÐÖÕÚɯÈÕËɯÈÚɯ×ÈÙÛɯÖÍɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛɯÖÍɯÌÝÌÙàËÈàɯÓÐÍÌƳƲȮɯÈÕËɯÛÏÌÙÌÍÖÙÌɯÛÏÌɯÚÛÜËÌÕÛÚɀɯËÐřÌÙÌÕÛɯ

ÉÈÊÒÎÙÖÜÕËÚɯÈÕËɯÚÖÊÐÈÓɯÊÖÕÛÌßÛÚɯÊÈÕɯ×ÓÈàɯÈɯÙÖÓÌɯÐÕɯÛÏÌÐÙɯŗÕÈÕÊÐÈÓɯÈÕËɯ (ɯÓÐÛÌÙÈÊàȭɯ%&"2ɯÈÙÌɯËÌŗÕÌËɯÐÕɯÓÐÛÌÙÈÛÜÙÌɯ

ÐÕɯÔÈÕàɯÞÈàÚȭɯ#ÌŗÕÐÛÐÖÕÚɯÐÕÊÓÜËÌɯ%&"2ÚɯÞÐÛÏɯ×ÈÙÌÕÛÚɯÞÏÖɯÏÈÝÌɯÈŲÌÕËÌËɯÊÖÓÓÌÎÌɯÉÜÛɯÏÈÝÌɯÕÖÛɯÊÖÔ×ÓÌÛÌËɯ

ÛÏÌÐÙɯÊÖÓÓÌÎÌɯËÌÎÙÌÌȮɯ×ÈÙÌÕÛÚɯÞÏÖɯÏÈÝÌɯÕÖÛɯÈŲÌÕËÌËɯÌËÜÊÈÛÐÖÕɯÉÌàÖÕËɯÏÐÎÏɯÚÊÏÖÖÓȮɯÖÙɯÚÖÔÌɯ

ÝÈÙÐÈÛÐÖÕɤÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯÉÖÛÏȭɯ%ÖÙɯÛÏÌɯ×ÜÙ×ÖÚÌÚɯÖÍɯÛÏÐÚɯÙÌÝÐÌÞȮɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯËÌŗÕÐÛÐÖÕɯÐÚɯÜÚÌËȯɯÈɯŗÙÚÛɪàÌÈÙɯ

ÊÖÓÓÌÎÌɯÚÛÜËÌÕÛɯÞÏÖÚÌɯ×ÈÙÌÕÛÚɯÔÈàɯÏÈÝÌɯÌß×ÌÙÐÌÕÊÌËɯÚÖÔÌɯÊÖÓÓÌÎÌɯÉÜÛɯËÐËɯÕÖÛɯÈÊÏÐÌÝÌɯÈɯÉÈÊÏÌÓÖÙɀÚɯËÌÎÙÌÌƳƳȭ 

ɯɯɯɯ2ÛÜËÌÕÛÚɯÞÏÖɯÈÙÌɯÛÏÌɯŗÙÚÛɯÛÖɯÈŲÌÕËɯÊÖÓÓÌÎÌɯÐÕɯÛÏÌÐÙɯÍÈÔÐÓàɯÈÙÌɯÍÈÊÌËɯÞÐÛÏɯÊÏÈÓÓÌÕÎÌÚȰɯÔÈÕàɯÈÙÌɯËÐÚÊÜÚÚÌËɯ

ÓÈÛÌÙɯÐÕɯÛÏÐÚɯ×È×ÌÙȭɯ"ÖÕÚÛÙÜÊÛÚɯÈÙÖÜÕËɯÛÏÌɯÛÙÈÕÚÔÐŲÈÓɯÖÍɯÌËÜÊÈÛÐÖÕÈÓɯÔÈŲÌÙÚɯÍÙÖÔɯ×ÈÙÌÕÛɯÛÖɯÛÏÌɯ%&"2ɯ

ȹÕÈÝÐÎÈÛÐÕÎɯÛÏÌɯÈ××ÓÐÊÈÛÐÖÕɯ×ÙÖÊÌÚÚȮɯÊÓÈÚÚÙÖÖÔɯ×ÙÖÛÖÊÖÓÚȮɯÌÛÊȭȺɯÈÙÌɯÈ××ÓÐÊÈÉÓÌɯÛÖɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÔÈŲÌÙÚƳƴȭɯ(Õɯ

ÈËËÐÛÐÖÕȮɯÐÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯÕÖÛÌɯÛÏÈÛɯÊÖÕÚÛÙÜÊÛÚɯÈÙÖÜÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯȹÈÕËɯÔÖÕÌàɯÔÈÕÈÎÌÔÌÕÛɯÐÕɯÎÌÕÌÙÈÓȺɯ

ÏÈÝÌɯÊÏÈÕÎÌËɯÚÐÎÕÐŗÊÈÕÛÓàɯÞÐÛÏɯÕÌÞɯÔÌÛÏÖËÚɯÖÍɯ×ÈàÐÕÎɯÍÖÙɯ×ÙÖËÜÊÛÚȮɯÜÛÐÓÐáÐÕÎɯÝÌÏÐÊÓÌÚɯÍÖÙɯÚÈÝÐÕÎȮɯÈÕËɯ

×ÙÈÊÛÐÊÐÕÎɯÎÌÕÌÙÈÓɯÊÖÕÚÜÔ×ÛÐÖÕɯÔÌÛÏÖËÚɯÉÌÐÕÎɯÐÕÛÙÖËÜÊÌËɯÈÛɯÈɯÙÈ×ÐËɯ×ÈÊÌƳƵȭ 

ɯɯɯɯ(ÕɯÛÏÐÚɯ×È×ÌÙȮɯÓÌÝÌÙÈÎÐÕÎɯÛÏÌɯÊÖÕÊÌ×ÛɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÕËɯ (ɯÛÖɯÈËÝÈÕÊÌɯÌËÜÊÈÛÐÖÕÈÓɯÌřÖÙÛÚɯÍÖÙɯ%&"2ÚɯÐÚɯ

ÊÖÕÚÐËÌÙÌËɯÖÕɯÚÌÝÌÙÈÓɯÍÙÖÕÛÚȭɯ3ÖɯÏÐÎÏÓÐÎÏÛɯÛÏÌɯÊÏÈÓÓÌÕÎÌÚɯÖÍɯÛÏÌɯ%&"2ÚɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯȹɁ4ȭ2ȭɂȺȮɯÈɯ

ÊÖÔ×ÈÙÐÚÖÕɯÐÚɯÔÈËÌɯÞÐÛÏɯ%ÐÕÓÈÕËȮɯÈɯÊÖÜÕÛÙàɯÛÏÈÛɯÙÌ×ÙÌÚÌÕÛÚɯÈɯËÐřÌÙÌÕÛɯÊÜÓÛÜÙÈÓɯÈÕËɯÚÖÊÐÈÓɯÊÖÕÛÌßÛɯÖÍɯÌÝÌÙàËÈàɯ

ÓÐÍÌƳƲȭɯ(ÕɯÛÌÙÔÚɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȮɯÛÏÌɯÓÌÝÌÓɯÖÍɯËÐÎÐÛÈÓÐáÈÛÐÖÕɯÈÕËɯÛÏÌɯÜÚÌɯÖÍɯ (Ȯɯ%ÐÕÓÈÕËɯÐÚɯÊÖÕÚÐËÌÙÌËɯÖÕÌɯÖÍɯÛÏÌɯ

ÓÌÈËÌÙÚɯÙÌÓÈÛÌËɯÛÖɯÛÏÐÚɯÊÖÕÚÛÙÜÊÛȮɯÞÏÐÓÌɯÛÏÌɯ4ȭ2ȭɯÓÈÎÚɯÐÕɯÛÏÐÚɯÈÙÌÈƳƶȭɯ3ÏÌɯÓÌÝÌÓɯÖÍɯËÐÎÐÛÈÓÐáÈÛÐÖÕȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯ

ÚÖÊÐÈÓɯÊÖÕÛÌßÛɯÖÍɯÛÏÌɯÊÖÜÕÛÙàɯÊÈÕɯÐÔ×ÈÊÛɯÛÏÌɯÙÐÚÒÚɯÈÕËɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÐÔ×ÓÌÔÌÕÛÌËɯÛÏÙÖÜÎÏɯÌËÜÊÈÛÐÖÕȭ 

$ÛÏÐÊÚɯÈÕËɯÛÏÌɯ1ÐÚÒɯÖÍɯ (ɯÐÕɯ$ËÜÊÈÛÐÖÕ 

ɯɯɯɯ3ÙÈÐÕÌÙÚȮɯÌËÜÊÈÛÖÙÚȮɯÈÕËɯÖÛÏÌÙÚɯÐÕɯÛÏÌɯÐÕËÜÚÛÙàɯÔÜÚÛɯÙÌÊÖÎÕÐáÌɯÞÐÛÏɯÛÏÌÚÌɯÖ××ÖÙÛÜÕÐÛÐÌÚȮɯÛÏÌÙÌɯÈÙÌɯÙÐÚÒÚɯ

ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯÛÏÌɯÜÚÌɯÖÍɯ (ȮɯÐÕɯÈÕàɯÊÈ×ÈÊÐÛàȭɯ1ÌÓÈÛÌËɯÛÖɯ (ɯÈÕËɯÐÛÚɯÜÚÌɯÍÖÙɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȮɯ

ÛÏÌɯÌß×ÈÕÚÐÖÕɯÖÍɯÎÓÖÉÈÓÐáÈÛÐÖÕȮɯÛÏÌɯÐÕÊÙÌÈÚÌËɯÜÚÌɯÖÍɯÛÌÊÏÕÖÓÖÎàȮɯÈÕËɯÔÈÕàɯÚÖÊÐÌÛÈÓɯÊÏÈÕÎÌÚɯÏÈÝÌɯÖ×ÌÕÌËɯ

ŗÕÈÕÊÐÈÓɯÔÈÙÒÌÛÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌÚÌɯÈËËÐÛÐÖÕÈÓɯÖ××ÖÙÛÜÕÐÛÐÌÚɯ×ÖÚÌɯÚÐÎÕÐŗÊÈÕÛɯÙÐÚÒɯɬɯÌÚ×ÌÊÐÈÓÓàɯÍÖÙɯÛÏÖÚÌɯÓÌÚÚɯ

Ìß×ÌÙÐÌÕÊÌËɯÐÕɯÔÈŲÌÙÚɯÐÕÝÖÓÝÐÕÎɯŗÕÈÕÊÌÚȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÔÜÊÏɯÖÍɯÛÏÌɯ×ÙÖÛÌÊÛÐÖÕɯÈÕËɯÈÚÚÖÊÐÈÛÌËɯÌËÜÊÈÛÐÖÕɯ
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ÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÍÙÖÔɯÛÏÌÚÌɯÙÐÚÒÚɯÚÏÐÍÛÌËɯÍÙÖÔɯÛÏÌɯÐÕÚÛÐÛÜÛÐÖÕÚɯÚÜÊÏɯÈÚɯÛÏÌɯÎÖÝÌÙÕÔÌÕÛɯÈÕËɤÖÙɯÌÔ×ÓÖàÌÙɯÛÖɯÛÏÌɯ

ÐÕËÐÝÐËÜÈÓƳƶȭ 

ɯɯɯɯ3ÏÐÚɯÐÚɯÊÖÕÊÌÙÕÐÕÎɯÈÚɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÐÕÊÙÌÈÚÌÚɯÐÕɯÉÖÛÏɯÉÜÚÐÕÌÚÚɯÈÕËɯ×ÌÙÚÖÕÈÓɯÜÚÌȭɯ3ÏÌÚÌɯÙÐÚÒÚɯÐÕÊÓÜËÌɯÍÙÈÜËȮɯ

×ÖÛÌÕÛÐÈÓɯÛÖɯÚÛÌÈÓɯ×ÌÙÚÖÕÈÓɯÐÕÍÖÙÔÈÛÐÖÕȮɯÈÕËɯÖÛÏÌÙɯËÌÊÌ×ÛÐÝÌɯ×ÙÈÊÛÐÊÌÚƵȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÛÏÌɯÖÝÌÙÈÓÓɯÕÈÛÜÙÌɯÖÍɯ (ɯÈÚɯÈɯ

ÛÖÖÓɯÊÈÕɯÉÌɯ×ÙÖÉÓÌÔÈÛÐÊɯÈÚɯÐÛɯËÖÌÚɯÕÖÛɯÈÓÞÈàÚɯ×ÙÖÝÐËÌɯÛÏÌɯÖ×ÛÐÔÈÓɯÚÖÓÜÛÐÖÕɯȹÖÙɯÙÌÊÖÔÔÌÕËÈÛÐÖÕȺɯÈÕËɯÔÈàɯÕÖÛɯ

ÛÈÒÌɯÈÓÓɯÛÏÌɯÈÚÚÖÊÐÈÛÌËɯÝÈÙÐÈÉÓÌÚɯÖÍɯÛÏÌɯÐÕÝÌÚÛÖÙɯÐÕÛÖɯÈÊÊÖÜÕÛȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÜÕÐÝÌÙÚÐÛàɯÚÛÜËÌÕÛÚɯÌß×ÌÙÐÌÕÊÌɯÛÏÈÛɯ

ÛÏÌɯÚÖÊÐÈÓɪÌÛÏÐÊÈÓɯÈÚ×ÌÊÛÚɯÈÕËɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÏÜÔÈÕÚɯÈÕËɯÛÌÊÏÕÖÓÖÎàɯÚÏÖÜÓËɯÉÌɯÌÔ×ÏÈÚÐáÌËɯÐÕɯ

ÌËÜÊÈÛÐÖÕƳƲȭ 

ɯɯɯɯ ÚɯÔÌÕÛÐÖÕÌËɯÌÈÙÓÐÌÙȮɯÛÏÌɯÊÜÓÛÜÙÈÓɯÈÕËɯÚÖÊÐÈÓɯÊÖÕÛÌßÛɯÔÈàɯÏÈÝÌɯÈÕɯÐÔ×ÈÊÛɯÖÕɯÛÏÌɯÜÚÌɯÖÍɯ (ȭɯ(Õɯ%ÐÕÓÈÕËȮɯÛÏÌɯ

ËÐÎÐÛÈÓɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕɯÖÍɯÉÜÚÐÕÌÚÚÌÚɯÐÚɯÈËÝÈÕÊÌËȮɯÈÕËɯÛÏÌɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯ (ɯÐÕÛÖɯÉÜÚÐÕÌÚÚɯÖ×ÌÙÈÛÐÖÕÚɯÈÛɯƕƚǔɯÐÚɯ

ÕÌÈÙÓàɯËÖÜÉÓÌɯÛÏÌɯ$4ɯÈÝÌÙÈÎÌɯȹƜǔȺƳƷȭɯ3ÏÐÚɯÐÚɯÚÜ××ÖÙÛÌËɯÉàɯÛÏÌɯÕÈÛÐÖÕÈÓɯ (ɯ×ÙÖÎÙÈÔȮɯÖÕÌɯÖÍɯÛÏÌɯŗÙÚÛɯÖÕÌÚɯÐÕɯ

$ÜÙÖ×ÌȮɯÛÏÈÛɯÈÐÔÚɯÛÖɯ×ÙÖÔÖÛÌɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ (ɯÈÕËɯÖÛÏÌÙɯÚÜÚÛÈÐÕÈÉÓÌɯËÐÎÐÛÈÓɯÛÌÊÏÕÖÓÖÎàɯÚÖÓÜÛÐÖÕÚɯÐÕɯ

ÊÖÔ×ÈÕÐÌÚƳƸȭɯ.ÕÌɯÖÍɯÛÏÌɯÈÊÛÐÖÕÚɯÐÕɯÛÏÌɯÚÛÙÈÛÌÎàɯÐÚɯÊÙÌÈÛÐÕÎɯÔÐÊÙÖÊÙÌËÌÕÛÐÈÓɯÊÖÜÙÚÌÚɯÐÕɯ (ɯÈÕËɯËÐÎÐÛÈÓÐáÈÛÐÖÕȮɯ

ÐÕÊÓÜËÐÕÎɯÛÏÌɯÌÛÏÐÊÈÓɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÖÍɯÛÏÌɯÜÚÌɯÖÍɯ (ȭɯ'ÖÞÌÝÌÙȮɯÐÕɯÛÏÌɯ4ȭ2ȭɯÎÖÝÌÙÕÔÌÕÛɯ×ÙÖÎÙÈÔÚɯÈÙÌɯÎÌÕÌÙÈÓÓàɯ

ÕÖÛɯÈÚɯÊÖÖÙËÐÕÈÛÌËɯÈÕËɯÈÚɯÈɯÙÌÚÜÓÛȮɯÌËÜÊÈÛÐÖÕɯ×ÙÖÎÙÈÔÚɯÝÈÙàɯÚÐÎÕÐŗÊÈÕÛÓàȭ 

ɯɯɯɯ%ÌÈÙÚɯÈÙÖÜÕËɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÏÈÝÌɯÎÙÖÞÕɯÍÙÖÔɯÐÛÚɯÜÚÌɯÐÕɯ×ÖÓÐÛÐÊÚɯÛÖɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÐÕɯŗÕÈÕÊÌȭɯ3ÏÌɯ6ÖÙÓËɯ

$ÊÖÕÖÔÐÊɯ%ÖÙÜÔɯÙÌÊÌÕÛÓàɯÊÖÔ×ÓÌÛÌËɯÈɯÚÛÜËàɯÞÏÐÊÏɯÚÛÈÛÌËɯÛÏÈÛɯ (ɯÎÌÕÌÙÈÛÌËɯÐÕÍÖÙÔÈÛÐÖÕɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÎÙÌÈÛÌÚÛɯ

ÕÌÈÙɪÛÌÙÔɯÛÏÙÌÈÛɯÛÖɯÛÏÌɯÎÓÖÉÈÓɯÌÊÖÕÖÔàƳƹȭɯ(ÕɯÈËËÐÛÐÖÕɯÛÖɯÛÏÌɯÙÐÚÒÚɯÕÖÛÌËȮɯÞÏÐÊÏɯÈÙÌɯÈɯÉÐÛɯÔÖÙÌɯÚÛÙÈÐÎÏÛÍÖÙÞÈÙËȮɯ

ÛÏÌÙÌɯÐÚɯÛÏÌɯÙÐÚÒɯÖÍɯ×ÙÖÔÖÛÐÕÎɯÉÐÈÚÌËɯËÌÊÐÚÐÖÕÚɯÛÏÙÖÜÎÏɯÛÏÌɯÜÛÐÓÐáÈÛÐÖÕɯÖÍɯ (ȭɯ (ɯÍÖÊÜÚÌÚɯÖÕɯÛÏÌɯÜÛÐÓÐáÈÛÐÖÕɯÖÍɯ

ÓÈÙÎÌɯÈÔÖÜÕÛÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÊÈÕɯ×ÙÖËÜÊÌɯÊÖÕÊÓÜÚÐÖÕÚɯÈÕËɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÞÏÐÊÏɯÔÈàɯÚÖÜÕËɯ

ÊÖÕÝÐÕÊÐÕÎȰɯÏÖÞÌÝÌÙȮɯÐÛɯÔÈàɯÕÖÛɯÈÓÞÈàÚɯàÐÌÓËɯÛÏÌɯÙÐÎÏÛɯÐÕÍÖÙÔÈÛÐÖÕɯÍÖÙɯÛÏÌɯÔÖÚÛɯÖ×ÛÐÔÈÓɯËÌÊÐÚÐÖÕƳƺȭɯ ÚɯÈɯÛÖÖÓȮɯ

 (ɯÏÈÙÝÌÚÛÚɯÓÈÙÎÌɯÈÔÖÜÕÛÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÊÈÕÕÖÛɯËÌÛÌÙÔÐÕÌɯÛÏÌɯÈÊÊÜÙÈÊàɯÖÍɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕȭɯ(ÕɯÈËËÐÛÐÖÕȮɯ

ÊÌÙÛÈÐÕɯ×ÐÌÊÌÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÈÙÌɯÕÖÛɯÈ××ÓÐÊÈÉÓÌɯÈÕËɤÖÙɯÐÕÊÖÙÙÌÊÛɯÍÖÙɯÚÖÔÌȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÐÕɯÛÌÙÔÚɯÖÍɯŗÕÈÕÊÐÈÓɯ

ÓÐÛÌÙÈÊàȮɯÛÏÌɯÙÐÚÒɯÛÖÓÌÙÈÕÊÌɯÖÍɯÈÕɯÐÕËÐÝÐËÜÈÓɯÞÖÙÛÏɯÖÕÌɪɯÔÐÓÓÐÖÕɯËÖÓÓÈÙÚɯÞÐÓÓɯÏÈÝÌɯÈɯÝÌÙàɯËÐřÌÙÌÕÛɯ×ÙÖŗÓÌɯÛÏÈÕɯÈÕɯ

ÐÕËÐÝÐËÜÈÓɯÚÜ××ÖÙÛÐÕÎɯÈɯÍÈÔÐÓàɯÖÍɯÍÖÜÙɯÖÕɯÈɯŗßÌËɯÐÕÊÖÔÌȭɯ(ÕɯÛÏÌɯ$4ȮɯÕÌÞɯÓÌÎÐÚÓÈÛÐÖÕɯÏÈÚɯÉÌÌÕɯÐÕÛÙÖËÜÊÌËɯ

ÙÌÊÌÕÛÓàɯÛÖɯÙÌÎÜÓÈÛÌɯ (ɯÐÕɯÛÏÌɯ$4ɯȹƖƔƖƘȺȮɯÌȭÎȭɯÛÖɯÌÝÈÓÜÈÛÌɯÙÐÚÒÚɯÈÕËɯÛÖɯÜÚÌɯÈɯÊÖÔÔÖÕɯÊÖËÌɯÖÍɯÊÖÕËÜÊÛȭɯ Úɯ

ËÐÚÊÜÚÚÌËɯ×ÙÌÝÐÖÜÚÓàȮɯ (ɯÊÈÕɯÉÌɯÛÈÐÓÖÙÌËɯÛÖɯÉÖÛÏɯÐÕËÐÝÐËÜÈÓÚɯÈÕËɯÚÌÎÔÌÕÛÚɯɬɯÉÖÛÏɯÖÍɯÞÏÐÊÏɯÊÈÕɯÈÓÚÖɯ×ÙÌÚÌÕÛɯ

ÌÝÌÕɯÔÖÙÌɯÙÐÚÒÚɯÞÏÌÕɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕɯËÌÓÐÝÌÙÌËɯÐÚɯÉÐÈÚÌËȭ 

ɯɯɯɯ6ÏÐÓÌɯ (ɯÊÈÕɯÊÖÕÚÖÓÐËÈÛÌɯÓÈÙÎÌɯÈÔÖÜÕÛÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕȮɯÚÖɯÍÈÙɯÛÏÌÙÌɯÐÚɯÕÖɯÙÌ×ÖÙÛÌËɯÌÝÐËÌÕÊÌɯÖÍɯ (ɯÉÌÐÕÎɯ

ÛÌÚÛÌËɯÍÖÙɯÈÕɯÖ×ÛÐÔÈÓɯËÌÊÐÚÐÖÕɤÙÌÊÖÔÔÌÕËÈÛÐÖÕɯÞÏÌÕɯÈÊÊÖÜÕÛÐÕÎɯÍÖÙɯŗÕÈÕÊÐÈÓɯÙÐÚÒÚɯ×ÙÌÚÌÕÛȭɯ$ßÈÔ×ÓÌÚɯÖÍɯÙÐÚÒÚɯ

ÐÕÊÓÜËÌɯÛÏÌɯÚ×ÖŲÐÕÎɯÖÍɯÜÕÓÐÒÌÓàɯËÈÕÎÌÙÚɯËÖÞÕÚÛÙÌÈÔɯÚÜÊÏɯÈÚɯŘÜÊÛÜÈÛÐÖÕÚɯÐÕɯÐÕÛÌÙÌÚÛɯÙÈÛÌÚȮɯÉÜÉÉÓÌÚɯÐÕɯÔÈÙÒÌÛÚȮɯ

ÐËÌÕÛÐÍàÐÕÎɯÜÕÒÕÖÞÕɯÐÕÝÌÚÛÔÌÕÛɯÙÐÚÒÚȮɯÈÚɯÞÌÓÓɯÈÚɯÖÛÏÌÙɯÝÈÙÐÈÉÓÌÚɯÚÜÊÏɯÈÚɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯ

ÈÙÖÜÕËɯŗÕÈÕÊÐÈÓɯÙÐÚÒȭɯ ÚɯÕÖÛÌËɯÌÈÙÓÐÌÙȮɯÛÏÐÚɯÊÈÕɯÉÌɯÌÝÌÕɯÔÖÙÌɯ×ÙÖÉÓÌÔÈÛÐÊɯÞÏÌÕɯÍÈÊÛÖÙÐÕÎɯÝÈÙÐÈÉÓÌÚɯÙÌÓÈÛÌËɯÛÖɯÈɯ

Ú×ÌÊÐŗÊɯÐÕËÐÝÐËÜÈÓɯÖÙɯÍÈÔÐÓàɯȹÐȭÌȭȮɯÙÐÚÒɯÛÖÓÌÙÈÕÊÌȮɯÛÐÔÌɯÏÖÙÐáÖÕÚȮɯÕÌÛɯÞÖÙÛÏȮɯËÌÉÛȮɯÌÛÊȭȺȭ 

ɯɯɯɯ%ÖÙɯ%&"2ȮɯÛÏÌÙÌɯÐÚɯ×ÖÛÌÕÛÐÈÓɯÍÖÙɯÛÏÌÚÌɯÙÐÚÒÚɯÛÖɯÉÌɯÔÜÓÛÐ×ÓÐÌËȭɯ6ÏÐÓÌɯÐÛɯÐÚɯÛÙÜÌɯÛÏÌÙÌɯÏÈÝÌɯÉÌÌÕɯÎÙÌÈÛɯÚÛÙÐËÌÚɯ

ÔÈËÌɯÙÌÓÈÛÌËɯÛÖɯÈÊÊÌÚÚɯÛÖɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕɯÍÖÙɯÔÈÕàɯÎÙÖÜ×ÚȮɯÛÏÌÙÌɯÈÙÌɯÚÐÎÕÐŗÊÈÕÛɯËÐÚÈËÝÈÕÛÈÎÌÚɯÐÕɯÔÈÕàɯÈÙÌÈÚȮɯ

ÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÚÐÎÕÐŗÊÈÕÛɯÐÚɯÐÕɯÛÏÌɯÈÙÌÈɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ3ÏÌÚÌɯÊÏÈÓÓÌÕÎÌÚɯÐÕÊÓÜËÌɯ×ÖÖÙɯ×ÙÌ×ÈÙÈÛÐÖÕɯÍÖÙɯÛÏÌɯ

ÈÊÈËÌÔÐÊɯÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯŗÕÈÕÊÐÈÓɯÊÏÈÓÓÌÕÎÌÚȭɯ(ÕɯÛÏÌɯ4ȭ2ȭȮɯÛÏÐÚɯÐÕÊÓÜËÌÚɯÚÛÙÜÎÎÓÌÚɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯÊÖÚÛÚɯ

ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ×ÈàÐÕÎɯÍÖÙɯÈɯÊÖÓÓÌÎÌɯÌËÜÊÈÛÐÖÕȮɯÈÚɯÞÌÓÓɯÛÏÌɯÛÙÈÕÚÍÌÙɯÖÍɯÉÈÚÐÊɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÚÒÐÓÓÚɯÍÙÖÔɯ×ÈÙÌÕÛÚɯ

ÛÖɯÛÏÌÐÙɯÊÏÐÓËÙÌÕɯÛÖɯÈËËÙÌÚÚɯÛÏÌÚÌɯÊÏÈÓÓÌÕÎÌÚȹÖÙɯÓÈÊÒɯÖÍɯÚÒÐÓÓÚɯÛÖɯÛÙÈÕÚÍÌÙȺƳƻȭɯ%&"2ɯÚÛÈÙÛɯÞÐÛÏɯÈɯËÐÚÈËÝÈÕÛÈÎÌɯÕÖÛɯ

ÖÕÓàɯÈÛɯÛÏÌɯÌËÜÊÈÛÐÖÕɯÓÌÝÌÓȮɯÉÜÛɯÈÓÚÖɯÈÛɯÛÏÌɯÚÖÊÐÈÓɯÌÊÖÕÖÔÐÊɯÚÛÈÛÜÚɯÓÌÝÌÓȭɯ3ÏÌɯÊÏÈÕÊÌÚɯÖÍɯÈɯÚÛÜËÌÕÛɯËÙÖ××ÐÕÎɯÖÜÛɯ

ÖÍɯÊÖÓÓÌÎÌɯÐÕɯÛÏÌɯ4ȭ2ȭɯÈÙÌɯÔÜÊÏɯÎÙÌÈÛÌÙɯÍÖÙɯÈɯ%&"2ȮɯÞÐÛÏɯƚƔǔɯÓÌÈÝÐÕÎɯÐÕɯÛÏÌɯŗÙÚÛɯàÌÈÙƴƲȭɯ(ÕɯÈËËÐÛÐÖÕȮɯ%&"2ɯÞÐÛÏɯ

ÏÖÜÚÌÏÖÓËɯÐÕÊÖÔÌÚɯÖÍɯȜƖƔȮƔƔƔɯÛÖɯȜƗƘȮƔƔƔɯÞÌÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÓÌÈÝÌɯÊÖÓÓÌÎÌɯÈÚɯÊÖÔ×ÈÙÌËɯÛÖɯÈɯÏÖÜÚÌÏÖÓËɯÞÐÛÏɯÈÕɯ
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ÐÕÊÖÔÌɯÓÌÝÌÓɯÖÍɯȜƙƔȮƔƔƔɯÖÙɯÔÖÙÌȭɯ(ÕɯÈɯÚÛÜËàɯÊÖÔ×ÓÌÛÌËɯÐÕɯƖƔƖƖȮɯ%&"2ɯÎÌÕÌÙÈÓÓàɯÊÈÔÌɯÍÙÖÔɯÏÖÜÚÌÏÖÓËÚɯÞÐÛÏɯÈÕɯ

ÈÝÌÙÈÎÌɯÐÕÊÖÔÌɯÖÍɯȜƙƜȮƔƔƔɯÞÏÐÓÌɯÊÖÕÛÐÕÜÐÕÎɪÎÌÕÌÙÈÛÐÖÕɯÊÖÓÓÌÎÌɯÚÛÜËÌÕÛɯÏÖÜÚÌÏÖÓËÚɯÞÐÛÏɯÈÕɯÈÝÌÙÈÎÌɯÖÍɯ

ȜƕƖƔȮƔƔƔƴƳȭ 

ɯɯɯɯ/ÌÙÚÖÕÈÓɯŗÕÈÕÊÌÚɯÛÖɯÍÜÕËɯÌËÜÊÈÛÐÖÕɯÈÙÌɯÐÔ×ÈÊÛÌËɯÉàɯËÐřÌÙÐÕÎɯÊÜÓÛÜÙÈÓɯÈÕËɯÚÖÊÐÈÓɯÊÖÕÛÌßÛÚȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯ

%ÐÕÓÈÕËɯÐÚɯÈɯÞÌÓÍÈÙÌɯÚÛÈÛÌɯÞÏÌÙÌɯÌËÜÊÈÛÐÖÕɯÐÚɯÍÙÌÌɯÖÍɯÊÏÈÙÎÌȮɯÈÕËɯÛÏÌɯÍÜÕËÐÕÎɯÖÍɯÌËÜÊÈÛÐÖÕɯÐÚɯÚÜ××ÖÙÛÌËɯÉàɯ

ÝÈÙÐÖÜÚɯÈÓÓÖÞÈÕÊÌÚȰɯÛÏÌÙÌɯÈÙÌɯÕÖɯÛÜÐÛÐÖÕɯÍÌÌÚɯÍÖÙɯ%ÐÕÕÐÚÏɯÖÙɯ$ÜÙÖ×ÌÈÕɯ4ÕÐÖÕɯȹɁ$4ɂȺɯÚÛÜËÌÕÛÚɯÐÕɯÎÌÕÌÙÈÓɯ

ȹ,ÐÕÐÚÛÙàɯÖÍɯ$ËÜÊÈÛÐÖÕɯÈÕËɯ"ÜÓÛÜÙÌȮɯ%ÐÕÓÈÕËȺȭɯ(ÕɯÎÌÕÌÙÈÓȮɯÐÕɯÊÖÜÕÛÙÐÌÚɯÞÏÌÙÌɯÛÏÌɯÎÖÝÌÙÕÔÌÕÛɯÍÜÕËÚɯÛÏÌɯ

ÌÕÙÖÓÔÌÕÛɯÐÕÛÖɯ×ÙÐÝÈÛÌɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÚÛÜËÌÕÛÚɯÍÙÖÔɯÓÖÞÌÙɯÚÖÊÐÖɪÌÊÖÕÖÔÐÊɯÉÈÊÒÎÙÖÜÕËÚɯÈÙÌɯÓÌÚÚɯÓÐÒÌÓàɯÛÖɯÍÈÊÌɯ

ŗÕÈÕÊÐÈÓɯÉÈÙÙÐÌÙÚɯÛÖɯ×ÙÐÝÈÛÌɯÌËÜÊÈÛÐÖÕƴƴȭɯ1ÌÓÈÛÌËɯÛÖɯ (ɯÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÍÖÙɯ%&"2Ȯɯ (ɯÊÈÕɯÉÌɯÜÛÐÓÐáÌËɯÈÚɯÈɯ

ÊÖÔ×ÓÌÔÌÕÛÈÙàɯÛÖÖÓɯÍÖÙɯÌËÜÊÈÛÐÕÎɯÚÛÜËÌÕÛÚɯÐÕɯÛÏÌÚÌɯÈÙÌÈÚɯȹŗÙÚÛɯÎÌÕÌÙÈÛÐÖÕɯÖÙɯÖÛÏÌÙÞÐÚÌȺȭɯ'ÖÞÌÝÌÙȮɯÐÛɯÚÏÖÜÓËɯÉÌɯ

ÕÖÛÌËɯÛÏÈÛɯÕÖÛɯÈÓÓɯÏÖÜÚÌÏÖÓËÚɯÏÈÝÌɯÐÕÛÌÙÕÌÛɯÈÊÊÌÚÚɯÈÛɯÏÖÔÌȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÐÕɯÛÏÌɯ4ȭ2ȭȮɯÈÉÖÜÛɯƖƔǔɯÖÍɯÏÖÜÚÌÏÖÓËÚɯ

ÊÈÕÕÖÛɯÈÊÊÌÚÚɯÛÏÌɯÐÕÛÌÙÕÌÛƴƵȭɯ,ÈÕàɯÖÍɯÛÏÌÚÌȭɯÏÖÜÚÌÏÖÓËÚɯÈÙÌɯÐÕɯÜÕËÌÙÙÌ×ÙÌÚÌÕÛÌËɯÊÖÔÔÜÕÐÛÐÌÚɯɪɯÞÏÌÙÌɯÐÛɯÐÚɯ

ÔÖÙÌɯÓÐÒÌÓàɯÛÏÌÙÌɯÈÙÌɯÈɯÎÙÌÈÛÌÙɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯ%&"2ÚɯÚÛÜËÌÕÛÚɯÐÔ×ÈÊÛÌËƴƶȭ 

ɯɯɯɯ'ÖÞÌÝÌÙȮɯÏÖÜÚÌÏÖÓËÚɯÐÕɯ%ÐÕÓÈÕËɯ×ÙÌÚÌÕÛɯÈɯÝÌÙàɯËÐřÌÙÌÕÛɯ×ÐÊÛÜÙÌȭɯ%ÐÕÓÈÕËɯÐÚɯÛÏÌɯÔÖÚÛɯÈËÝÈÕÊÌËɯËÐÎÐÛÈÓɯ

ÌÊÖÕÖÔàɯÐÕɯÛÏÌɯ$4ɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯ#ÐÎÐÛÈÓɯ$ÊÖÕÖÔàɯÈÕËɯ2ÖÊÐÌÛàɯ(ÕËÌßɯÞÏÌÙÌɯƝƚȭƜǔɯÏÈÝÌɯÈÊÊÌÚÚɯÛÖɯÛÏÌɯ

ÐÕÛÌÙÕÌÛȮɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÈɯÚÛÈÙÒɯÊÖÕÛÙÈÚÛɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯÊÖÜÕÛÙÐÌÚȭɯ3ÙÈËÐÛÐÖÕÈÓɯÐÕɯ×ÌÙÚÖÕɯÌËÜÊÈÛÐÖÕɯÐÚɯ

ËÌÊÓÐÕÐÕÎɯÈÕËɯÛÏÌɯÕÌÞɯÕÖÙÔɯÈ××ÌÈÙÚɯÛÖɯÉÌɯÝÐÙÛÜÈÓɯÖÙɯËÐÚÛÈÕÛɯÓÌÈÙÕÐÕÎƴƷȮɯÞÏÐÊÏɯÙÌØÜÐÙÌÚɯÈ××ÙÖ×ÙÐÈÛÌɯËÌÚÐÎÕɯÖÍɯ

ÖÕÓÐÕÌɯÌËÜÊÈÛÐÖÕɯÛÏÈÛɯÈÓÚÖɯÊÖÕÚÐËÌÙÚɯËÐÎÐÛÈÓɯÊÖÔ×ÌÛÌÕÊÌɯÖÍɯÖÙÎÈÕÐáÈÛÐÖÕÚƴƸȭɯ3ÏÌÙÌÍÖÙÌȮɯÛÏÌɯÐÔ×ÖÙÛÈÕÊÌɯÖÍɯÏÈÝÐÕÎɯ

ÐÕÛÌÙÕÌÛɯÈÊÊÌÚÚɯÐÚɯÊÙÐÛÐÊÈÓɯÍÖÙɯ (ɯÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯ×ÙÖÎÙÈÔÚȭ 

ɯɯɯɯ%ÐÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÓÚÖɯ×ÓÈàÚɯÈɯÊÙÐÛÐÊÈÓɯÙÖÓÌɯÐÕɯÐÔ×ÙÖÝÐÕÎɯÙÌÛÐÙÌÔÌÕÛɯ×ÓÈÕÕÐÕÎɯÖÜÛÊÖÔÌÚȮɯÞÏÐÊÏɯÓÐÒÌɯÊÖÓÓÌÎÌɯ

×ÓÈÕÕÐÕÎȮɯÐÚɯÈÕɯÐÔ×ÖÙÛÈÕÛɯ×ÐÌÊÌɯÖÍɯÖÝÌÙÈÓÓɯŗÕÈÕÊÐÈÓɯ×ÓÈÕÕÐÕÎȭɯ!àɯÌØÜÐ××ÐÕÎɯÐÕËÐÝÐËÜÈÓÚɯÞÐÛÏɯÛÏÌɯÒÕÖÞÓÌËÎÌɯ

ÈÕËɯÚÒÐÓÓÚɯÛÏÙÖÜÎÏɯÌËÜÊÈÛÐÖÕɯÛÖɯÔÈÒÌɯÐÕÍÖÙÔÌËɯŗÕÈÕÊÐÈÓɯËÌÊÐÚÐÖÕÚȮɯÐÛɯÊÈÕɯÚÐÎÕÐŗÊÈÕÛÓàɯÌÕÏÈÕÊÌɯÛÏÌÐÙɯÊÏÈÕÊÌÚɯÖÍɯ

ÈÊÏÐÌÝÐÕÎɯÈɯÊÖÔÍÖÙÛÈÉÓÌɯÙÌÛÐÙÌÔÌÕÛȭɯ(Õɯ%ÐÕÓÈÕËȮɯÈÚɯÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯ4ȭ2ȭȮɯÍÜÕËÐÕÎɯÍÖÙɯÌËÜÊÈÛÐÖÕɯÔÈàɯÕÖÛɯ

×ÙÌÚÌÕÛɯÈÚɯÔÜÊÏɯÖÍɯÈɯÊÏÈÓÓÌÕÎÌɯËÜÌɯÛÖɯÛÏÌɯÐÕÊÙÌÈÚÌËɯÙÖÓÌɯÖÍɯÎÖÝÌÙÕÔÌÕÛȭɯ1ÌÓÈÛÌËɯÛÖɯÙÌÛÐÙÌÔÌÕÛɯ×ÓÈÕÕÐÕÎɯÐÕɯÛÏÌɯ

4ȭ2ȭȮɯÙÌÛÐÙÌÔÌÕÛɯÍÜÕËÐÕÎɯÓÐÌÚɯÔÖÙÌɯÞÐÛÏɯÛÏÌɯÐÕËÐÝÐËÜÈÓȭɯ'ÖÞÌÝÌÙȮɯÐÕɯ%ÐÕÓÈÕËɯÛÏÌÙÌɯÐÚɯÈÕɯÌÈÙÕÐÕÎÚɪÙÌÓÈÛÌËɯ

×ÌÕÚÐÖÕɯÚàÚÛÌÔȭɯ1ÌÎÈÙËÓÌÚÚȮɯÛÏÌÙÌɯÈÙÌɯÚÛÐÓÓɯÔÈÕàɯÊÖÔÔÖÕɯÈÙÌÈÚɯÖÍɯÌÊÖÕÖÔÐÊɯÜÕÊÌÙÛÈÐÕÛàɯÈÕËɯŗÕÈÕÊÐÈÓɯÙÐÚÒÚɯ

×ÙÌÚÌÕÛɯÚÜÊÏɯÈÚɯÛÏÌɯÌÕÌÙÎàɯÊÙÐÚÐÚȮɯÐÕŘÈÛÐÖÕȮɯÈÕËɯÐÕÊÙÌÈÚÌÚɯÐÕɯÐÕÛÌÙÌÚÛɯÙÈÛÌÚȭ 

ɯɯɯɯ ÕɯÈËËÐÛÐÖÕÈÓɯÊÏÈÓÓÌÕÎÌɯÍÖÙɯ (ɯÜÛÐÓÐáÈÛÐÖÕɯÐÕɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÌËÜÊÈÛÐÖÕɯÐÚɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÍÖÙɯÔÐÚÛÙÜÚÛȭɯ (ɯÈÕËɯ

ŗÕÈÕÊÌÚɯÈÙÌɯÛÞÖɯÛÖ×ÐÊÚɯÖÍɯÍÖÊÜÚɯÞÏÐÊÏɯÜÚÜÈÓÓàɯÙÐÚÌɯÛÖɯÛÏÌɯÛÖ×ɯÖÍɯÎÌÕÌÙÈÛÐÕÎɯÔÐÚÛÙÜÚÛȮɯÈÚɯÞÌÓÓɯÈÚɯÖÛÏÌÙɯÍÌÌÓÐÕÎÚɯÖÍɯ

ÌÔÖÛÐÖÕȭɯ2ÛÜËÐÌÚɯÏÈÝÌɯÚÏÖÞÕɯÛÏÌÙÌɯÐÚɯÈɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÛÞÌÌÕɯÛÏÌɯÌËÜÊÈÛÐÖÕɯÓÌÝÌÓɯÖÍɯÈÕɯÐÕËÐÝÐËÜÈÓɯÈÕËɯÛÏÌɯÓÌÝÌÓɯ

ÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàƴƹȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÐÛɯÐÚɯÊÙÐÛÐÊÈÓɯÛÖɯÈÊÊÌ×ÛɯÚÖÔÌɯÓÌÝÌÓɯÖÍɯÙÐÚÒȮɯÍÌÌÓɯÔÖÙÌɯÊÖÕŗËÌÕÊÌɯÙÌÓÈÛÌËɯÛÖɯ

ŗÕÈÕÊÐÈÓɯÔÈŲÌÙÚȮɯÈÕËɯÉÌɯÈÉÓÌɯÛÖɯÎÙÖÞɯÞÌÈÓÛÏƴƺɯƴƻȭɯ (ɯÊÈÕɯÌÕÏÈÕÊÌɯÓÌÈÙÕÐÕÎȮɯÉÜÛɯÐÛɯÊÈÕÕÖÛɯÈËËÙÌÚÚɯÈÓÓɯÐÚÚÜÌÚɯÚÜÊÏɯ

ÈÚɯÔÖÛÐÝÈÛÐÖÕȮɯÚÖÊÐÖɪÌÊÖÕÖÔÐÊɯÉÈÙÙÐÌÙÚȮɯÈÕËɯÛÏÌɯÕÌÌËɯÍÖÙɯÏÜÔÈÕɯÐÕÛÌÙÈÊÛÐÖÕɯÈÕËɯÚÜ××ÖÙÛȮɯÞÏÐÊÏɯÈÙÌɯÊÙÜÊÐÈÓɯÍÖÙɯ

%&"2ȭ 

ɯɯɯɯ1ÌÓÈÛÌËɯÛÖɯ (ɯÈÕËɯÌËÜÊÈÛÐÖÕȮɯÛÏÌÙÌɯÈÙÌɯÚÖÔÌɯÜÕËÌÙÓàÐÕÎɯÐÚÚÜÌÚɯÞÏÐÊÏɯÊÖÜÓËɯÐÔ×ÌËÌɯÈɯÚÜÊÊÌÚÚÍÜÓɯÌËÜÊÈÛÐÖÕɯ

×ÙÖÎÙÈÔɯÙÖÓÓÖÜÛȭɯ(ÕɯÛÏÌɯ4ȭ2ȭȮɯ ÔÌÙÐÊÈÕÚɯÈÙÌɯÉÌÊÖÔÐÕÎɯÔÖÙÌɯɁÊÖÕÊÌÙÕÌËɂɯÈÉÖÜÛɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÝÚȭɯɁÌßÊÐÛÌËȮɂɯ

×ÖÐÕÛÐÕÎɯÛÖɯÈɯÚÖÊÐÌÛàɯÞÏÐÊÏɯÐÚɯÓÌÚÚɯÛÙÜÚÛÐÕÎɯÖÍɯÛÌÊÏÕÖÓÖÎàɯÖÝÌÙÈÓÓƵƲȭɯ3ÏÌɯÙÌÈÚÖÕÚɯÍÖÙɯÛÏÐÚɯÈÙÌɯÈ××ÈÙÌÕÛɯÐÕɯÔÈÕàɯ

ÊÈÚÌÚȮɯÛÏÌɯÔÈÐÕɯÐÕÊÓÜËÌÚɯÈɯÛÚÜÕÈÔÐɯÖÍɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÝÈÐÓÈÉÓÌɯÖÕÓÐÕÌɯÛÖËÈàȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÐÕɯÔÈÕàɯ

ÊÖÔÔÜÕÐÛÐÌÚȮɯÛÏÌÙÌɯÐÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯÎÈ×ɯÈÙÖÜÕËɯÛÏÌɯÒÕÖÞÓÌËÎÌɯÖÍɯÏÖÞɯ (ɯÊÈÕɯÉÌɯÜÚÌËȭɯ"ÖÔ×ÈÙÌËɯÛÖɯ6ÏÐÛÌɯÈÕËɯ

 ÚÐÈÕɯ ÔÌÙÐÊÈÕȮɯ!ÓÈÊÒɯÈÕËɯ'ÐÚ×ÈÕÐÊɯ ÔÌÙÐÊÈÕÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÓÈÎɯÐÕɯ (ɯÈÞÈÙÌÕÌÚÚɯÖÍɯ (ɯÈÕËɯÏÖÞɯÐÛɯÊÈÕɯÉÌɯ

ÓÌÝÌÙÈÎÌËɯÐÕɯÛÏÌÐÙɯËÈÐÓàɯÓÐÝÌÚƵƳȭɯ6ÏÐÓÌɯ (ɯÊÈÕɯÏÌÓ×ȮɯÈÊÊÌÚÚɯÛÖɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯËÐÎÐÛÈÓɯÓÐÛÌÙÈÊàɯÚÒÐÓÓÚɯÊÈÕɯÚÛÐÓÓɯÊÙÌÈÛÌɯ

ÉÈÙÙÐÌÙÚɯÈÕËɯ%&"2ɯÌÚ×ÌÊÐÈÓÓàɯÍÙÖÔɯËÐÝÌÙÚÌɯÉÈÊÒÎÙÖÜÕËÚȮɯÔÈàɯÕÌÌËɯÈËËÐÛÐÖÕÈÓɯÚÜ××ÖÙÛɯÛÖɯÍÜÓÓàɯÉÌÕÌŗÛɯÍÙÖÔɯ (ɯ

ÛÖÖÓÚȭ 
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ɯɯɯ ÕËɯÞÏÐÓÌɯÛÏÌÚÌɯÎÙÖÜ×ÚɯÓÈÎɯÐÕɯÛÏÌɯÈÙÌÈÚɯÖÍɯÛÙÜÚÛɯÈÕËɯ (ɯÓÐÛÌÙÈÊàȮɯÛÏÌàɯÈÓÚÖɯÓÈÎɯÊÖÔ×ÈÕÐÌÚɯÏÐÙÐÕÎɯÐÕËÐÝÐËÜÈÓÚɯ

ÍÖÙɯ (ɯÚÖÓÜÛÐÖÕÚɯÞÏÌÙÌɯÖÕÓàɯƖƛǔɯÐËÌÕÛÐÍàɯÈÚɯÞÖÔÌÕɯÈÕËɯƖƙǔɯÈÚɯÙÈÊÐÈÓɯÈÕËɯÌÛÏÕÐÊɯÔÐÕÖÙÐÛÐÌÚƴƶȭɯ(Õɯ%ÐÕÓÈÕËȮɯ

ÍÌÔÈÓÌɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÐÕɯÛÏÌɯÓÈÉÖÙɯÔÈÙÒÌÛɯÐÕɯ (ɯÙÌÓÈÛÌËɯÑÖÉÚɯÐÚɯ×ÙÖÎÙÌÚÚÐÕÎɯÚÓÖÞÓàȮɯÞÐÛÏɯÛÏÌɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯ

ÞÖÔÌÕɯÞÖÙÒÐÕÎɯÐÕɯ (ɯÈÉÖÜÛɯƗƔǔɯÖÍɯÛÏÖÚÌɯÞÖÙÒÐÕÎɯÐÕɯ (ȮɯÈÕɯÐÕÊÙÌÈÚÌɯÖÍɯÖÕÓàɯƚǔɯÍÙÖÔɯƖƔƕƚƵƴȭɯ"ÖÜÕÛÙÐÌÚɯÚÜÊÏɯÈÚɯ

%ÐÕÓÈÕËɯÏÈÝÌɯÚÊÖÙÌËɯÈɯÏÐÎÏÌÙɪÛÏÈÕɪÈÝÌÙÈÎÌɯÙÈÛÌȮɯÈÓÛÏÖÜÎÏɯÝÈÙÐÈÛÐÖÕɯÊÈÕɯÉÌɯÍÖÜÕËɯÈÔÖÕÎÚÛɯËÐřÌÙÌÕÛɯÎÙÖÜ×ÚȮɯ

ÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÐÚɯÓÐÕÒÌËɯÛÖɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕÈÓɯÓÌÝÌÓÚɯȹ.$"#ɯƖƔƖƗȺȭɯ&ÓÖÉÈÓÓàȮɯÈɯƖƔƖƗɯÚÜÙÝÌàɯÖÍɯÈËÜÓÛɯ

ŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÉàɯ.$"#ɤ(-%$ɯÙÌŘÌÊÛÚɯÛÏÈÛɯÛÏÌɯÎÓÖÉÈÓɯÙÈÛÌɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÞÈÚɯÈ××ÙÖßÐÔÈÛÌÓàɯƚƔǔɯÖÍɯ

.$"#ɯÊÖÜÕÛÙÐÌÚɯÚÜÙÝÌàÌËȭɯ.ÕɯÈÝÌÙÈÎÌȮɯƗƘǔɯÖÍɯÈËÜÓÛÚɯÚÊÖÙÌËɯÙÌÈÊÏÌËɯÛÏÌɯÔÐÕÐÔÜÔɯÛÈÙÎÌÛɯÚÊÖÙÌɯÖÕɯŗÕÈÕÊÐÈÓɯ

ÓÐÛÌÙÈÊàɯȹ.$"#ɯƖƔƖƗȺȭɯ"ÖÜÕÛÙÐÌÚɯÚÜÊÏɯÈÚɯ%ÐÕÓÈÕËɯÏÈÝÌɯÚÊÖÙÌËɯÈɯÏÐÎÏÌÙɪÛÏÈÕɪÈÝÌÙÈÎÌɯÙÈÛÌȭ 

 (ɯÈÕËɯ1ÌÈÓÐÚÛÐÊɯ.××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÐÕɯÛÏÌɯ$ËÜÊÈÛÐÖÕɯ/ÙÖÊÌÚÚ 

ɯɯɯɯ3ÏÌɯÙÖÓÌɯÖÍɯŗÕÈÕÊÐÈÓɯ×ÙÖËÜÊÛÚɯÈÕËɯÚÌÙÝÐÊÌÚɯÏÈÚɯÎÙÖÞÕɯÚÐÎÕÐŗÊÈÕÛÓàɯÖÝÌÙɯÛÏÌɯÓÈÚÛɯƖƙɯàÌÈÙÚȭɯ#ÐÎÐÛÈÓÐáÈÛÐÖÕɯÖÍɯ

ŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÏÈÚɯÊÏÈÕÎÌËɯÛÏÌɯÓÈÕËÚÊÈ×ÌɯÖÍɯÏÖÞɯ×ÌÖ×ÓÌɯËÖɯÉÜÚÐÕÌÚÚȭɯ3ÏÌɯËÈàÚɯÖÍɯÜÚÐÕÎɯÊÈÚÏɯÈÕËɯÊÏÌÊÒÚɯÍÖÙɯ

×ÜÙÊÏÈÚÌÚɯÈÙÌɯÎÖÕÌȮɯÙÌ×ÓÈÊÌËɯÞÐÛÏɯÛÏÌɯÜÚÌɯÖÍɯÊÙÌËÐÛɯÈÕËɯËÌÉÐÛɯÊÈÙËÚƵƵȭɯ%ÐÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÛɯÛÏÌɯÌÈÙÓàɯÚÛÈÎÌÚɯÖÍɯ

ÓÐÍÌɯÊÈÕɯÓÈàɯÛÏÌɯÎÙÖÜÕËÞÖÙÒɯÍÖÙɯÝÈÙÐÖÜÚɯÎÖÈÓÚɯÚÜÊÏɯÈÚɯ×ÈàÐÕÎɯÖřɯÚÛÜËÌÕÛɯÓÖÈÕÚȮɯÚÈÝÐÕÎɯÍÖÙɯÛÏÌɯÍÜÛÜÙÌȮɯÉÜàÐÕÎɯÈɯ

ÏÖÔÌȮɯÖÙɯÑÜÚÛɯÉÈÓÈÕÊÐÕÎɯÈɯÉÜËÎÌÛȭɯ3ÏÌÙÌɯÐÚɯÚÜÊÏɯÈɯÉÙÖÈËɯÚÊÖ×ÌɯÐÕɯÛÏÌɯÈÝÈÐÓÈÉÐÓÐÛàɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÛÏÌɯÜÚÌɯÖÍɯ

 (ɯÊÈÕɯÏÌÓ×ɯÍÈÊÐÓÐÛÈÛÌɯÛÏÌɯÌËÜÊÈÛÐÖÕɯ×ÙÖÊÌÚÚɯÉàɯÓÌÝÌÙÈÎÐÕÎɯÛÏÐÚɯÐÕÍÖÙÔÈÛÐÖÕɯÐÕɯËÐřÌÙÌÕÛɯÞÈàÚȭɯ3ÌÊÏÕÖÓÖÎàɯÈÕËɯ

ÛÏÌɯÜÚÌɯÖÍɯ (ɯ×ÓÈàɯÈÕɯÐÕÊÙÌÈÚÐÕÎɯÙÖÓÌɯÐÕɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ3ÏÌɯÜÚÌɯÖÍɯÛÌÊÏÕÖÓÖÎàɯÊÈÕɯÉÌɯÛÏÌɯÊÈÛÈÓàÚÛɯÛÖɯÙÌÈÊÏÐÕÎɯ

ÉÖÛÏɯàÖÜÕÎÌÙɯÈÕËɯÔÐÕÖÙÐÛàɯ×Ö×ÜÓÈÛÐÖÕÚɯÞÏÐÊÏɯÞÖÜÓËɯÕÖÛɯÖÛÏÌÙÞÐÚÌɯÏÈÝÌɯÈÊÊÌÚÚɯÛÖɯŗÕÈÕÊÐÈÓɯÐÕÍÖÙÔÈÛÐÖÕȭ 

ɯɯɯɯ3ÏÌÙÌɯÈÙÌɯÔÈÕàɯÌßÐÚÛÐÕÎɯ×ÙÖÎÙÈÔÚɯÐÕɯ×ÓÈÊÌɯÈÛɯÎÖÝÌÙÕÔÌÕÛɯÈÕËɯÜÕÐÝÌÙÚÐÛàɯÓÌÝÌÓÚɯÞÐÛÏɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÊÈÕɯÉÌɯ

ÓÌÝÌÙÈÎÌËɯÛÖɯÌËÜÊÈÛÌɯÈÕËɯ×ÙÖÔÖÛÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ(ËÌÈÓÓàȮɯÜÕÐÝÌÙÚÐÛàɪÞÐËÌɯÎÜÐËÌÓÐÕÌÚɯÍÖÙɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÔÈàɯ

ÏÌÓ×ɯÈËÔÐÕÐÚÛÙÈÛÖÙÚɯÈÕËɯÌËÜÊÈÛÖÙÚɯÈÓÐÒÌɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÐÕɯÊÓÈÚÚÙÖÖÔɯÈÕËɯÙÌÈÓɪÞÖÙÓËɯÈ××ÓÐÊÈÛÐÖÕȭɯ Úɯ

ÈÕɯÌßÈÔ×ÓÌɯÖÍɯÕÈÛÐÖÕÈÓɯÊÖÓÓÈÉÖÙÈÛÐÖÕȮɯÈÓÓɯÜÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯÈ××ÓÐÌËɯÚÊÐÌÕÊÌÚɯÐÕɯ%ÐÕÓÈÕËɯÏÈÝÌɯÊÙÌÈÛÌËɯÑÖÐÕÛɯÕÈÛÐÖÕÈÓɯ

ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÍÖÙɯÛÏÌɯÜÚÌɯÖÍɯ (ɯÐÕɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕɯÈÛɯÛÏÌɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÓÌÝÌÓȮɯÈÚɯÞÌÓÓɯÈÚɯÐÕɯÛÌÈÊÏÐÕÎƵƶȭɯ

$řÖÙÛÚɯÈÛɯÉÖÛÏɯÜÕÐÝÌÙÚÐÛàɯÈÕËɯÎÖÝÌÙÕÔÌÕÛɯÓÌÝÌÓÚȮɯÞÏÌÕɯÞÖÙÒÐÕÎɯÐÕɯÜÕÐÚÖÕȮɯÏÈÝÌɯ×ÖÛÌÕÛÐÈÓɯÛÖɯÚÐÎÕÈÓÓàɯÈËÝÈÕÊÌɯ

ÌřÖÙÛÚɯÛÖɯÌËÜÊÈÛÌɯÎÙÖÜ×ÚɯɬɯÐÕɯÈÕɯÌřÌÊÛÐÝÌɯÈÕËɯÔÌÈÕÐÕÎÍÜÓɯÞÈàȭ 

ɯɯɯɯ ÚɯÚÜ××ÖÙÛÌËɯÉàɯÚÛÜËÐÌÚȮɯÚÛÜËÌÕÛÚɯÞÏÖɯÙÌÊÌÐÝÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÐÕÍÖÙÔÈÛÐÖÕɯÍÙÖÔɯÛÏÌÐÙɯÛÌÈÊÏÌÙÚɯ

ËÌÔÖÕÚÛÙÈÛÌɯÏÐÎÏÌÙɯÓÌÝÌÓÚɯÖÍɯÓÐÛÌÙÈÊàƵƷȭɯ4ÕÐÝÌÙÚÐÛÐÌÚɯÚÏÖÜÓËɯÊÖÕÚÐËÌÙɯËÌÝÌÓÖ×ÐÕÎɯ×ÙÖÎÙÈÔÚɯÛÏÈÛɯÕÖÛɯÖÕÓàɯ

ËÌÝÌÓÖ×ɯÈÊÈËÌÔÐÊɯÚÒÐÓÓÚȮɯÉÜÛɯÈÓÚÖɯÖÛÏÌÙɯÊÖÔ×ÌÛÌÕÊÐÌÚɯÕÌÌËÌËɯÛÖɯÌřÜÚÐÝÌÓàɯÍÜÕÊÛÐÖÕɯÐÕɯÚÖÊÐÌÛàȭɯ3ÏÐÚɯÞÐÓÓɯÍÖÚÛÌÙɯ

ÈÕɯÌÕÝÐÙÖÕÔÌÕÛɯÞÏÌÙÌɯÚÛÜËÌÕÛÚɯÊÈÕɯÎÙÖÞɯÐÕɯÖÛÏÌÙɯÓÐÍÌɯÌÕÏÈÕÊÐÕÎɯÚÒÐÓÓÚȮɯÚÜÊÏɯÈÚɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ3ÏÐÚɯÞÖÜÓËɯ

ÐÔ×ÙÖÝÌɯÛÏÌɯÚÜÊÊÌÚÚɯÙÈÛÌÚɯÖÍɯ%&"2ÚȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯÖÝÌÙÈÓÓɯØÜÈÓÐÛàɯÖÍɯÛÏÌÐÙɯÚÖÊÐÈÓɯÌß×ÌÙÐÌÕÊÌɯÉàɯÈËËÙÌÚÚÐÕÎɯ

ÊÜÓÛÜÙÈÓɯÚÛÐÎÔÈÚɯÈÕËɯÈËËÐÛÐÖÕÈÓɯÚÛÙÌÚÚɯ×ÜÛɯÖÕɯÛÏÌÚÌɯÎÙÖÜ×ÚƵƸȭɯ ÚɯÈÕɯÌßÈÔ×ÓÌȮɯÛÏÌɯÜÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯÈ××ÓÐÌËɯ

ÚÊÐÌÕÊÌÚɯÐÕɯ%ÐÕÓÈÕËɯÏÈÝÌɯÊÙÌÈÛÌËɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÍÖÙɯÛÏÌɯÎÌÕÌÙÐÊɯÊÖÔ×ÌÛÌÕÊÌÚɯÍÖÙɯÈÓÓɯÜÕÐÝÌÙÚÐÛàɯÚÛÜËÌÕÛÚɯÈÛɯ

ÉÖÛÏɯÛÏÌɯ!ÈÊÏÌÓÖÙÚɯÈÕËɯ,ÈÚÛÌÙÚɯÓÌÝÌÓƵƹȭɯ3ÏÌÚÌɯÊÖÔ×ÌÛÌÕÊÌÚɯÐÕÊÓÜËÌɯÊÖÔ×ÌÛÌÕÊÌÚɯÐÕɯÌÛÏÐÊÚɯÈÕËɯ×ÙÖÈÊÛÐÝÌɯ

ËÌÝÌÓÖ×ÔÌÕÛȮɯÛÖɯÕÈÔÌɯÈɯÍÌÞȭ 

ɯɯɯɯ6ÏÐÓÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÏÈÚɯÈɯÉÙÖÈËÌÙɯÙÖÓÌɯÐÕɯÚÖÊÐÌÛàɯȹÈÕËɯÊÈÕɯÉÌɯÌÚ×ÌÊÐÈÓÓàɯÐÔ×ÈÊÛÍÜÓɯÍÖÙɯ%&"2ÚȺɯÐÛɯÊÈÕÕÖÛɯÉÌɯ

ÈËËÙÌÚÚÌËɯÐÕɯÈɯÝÈÊÜÜÔȭɯ$ËÜÊÈÛÐÖÕɯÌß×ÌÊÛÈÛÐÖÕÚɯÈÙÖÜÕËɯÈɯÛÖÖÓɯÚÜÊÏɯÈÚɯ (ɯÔÜÚÛɯÉÌɯÙÌÈÓÐÚÛÐÊȭɯ$řÖÙÛÚɯÊÈÕɯÉÌɯ

ÛÈÙÎÌÛÌËɯÛÖɯÊÌÙÛÈÐÕɯÎÙÖÜ×ÚɯÚÜÊÏɯÈÚɯ%&"2ȰɯÏÖÞÌÝÌÙȮɯÛÏÌÚÌɯÌřÖÙÛÚɯÞÐÓÓɯÉÌɯÔÌÈÕÐÕÎÓÌÚÚɯÞÐÛÏÖÜÛɯÈËËÙÌÚÚÐÕÎɯÈÕɯ

ÌËÜÊÈÛÖÙɀÚɯÚÒÐÓÓÚɯÐÕɯÛÏÐÚɯÈÙÌÈȭɯ3ÖɯËÈÛÌȮɯÛÏÌÙÌɯÐÚɯÓÐÔÐÛÌËɯÙÌÚÌÈÙÊÏɯÐÕɯËÌÛÌÙÔÐÕÐÕÎɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÚÒÐÓÓÚɯÍÖÙɯÛÏÐÚɯ

ÎÙÖÜ×Ƶƺȭɯ,ÌÈÚÜÙÌÔÌÕÛɯÈÕËɯÛÌÚÛÐÕÎɯ×ÙÖÊÌÚÚÌÚɯÊÈÕɯÉÌɯ×ÜÛɯÐÕÛÖɯ×ÓÈÊÌȮɯÙÌÎÜÓÈÛÐÖÕÚɯÐÔ×ÓÌÔÌÕÛÌËȮɯÈÕËɯÛÖÖÓÚɯÜÚÌËɯÛÖɯ

ÈÚÚÐÚÛɯÐÕɯÛÏÌɯÌËÜÊÈÛÐÖÕɯ×ÙÖÊÌÚÚȭɯ3ÏÌÚÌɯÌřÖÙÛÚɯÞÐÓÓɯÉÌɯÞÈÚÛÌËɯÜÕÓÌÚÚɯÛÏÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÓÌÝÌÓÚɯÖÍɯÌËÜÊÈÛÖÙÚɯÈÙÌɯ

ÖÕɯ×ÈÙɯÞÐÛÏɯÊÌÙÛÈÐÕɯÚÛÈÕËÈÙËÚȭɯ%ÜÙÛÏÌÙɯÚÛÜËÐÌÚɯÈÕËɯÌřÖÙÛÚɯÚÏÖÜÓËɯÍÖÊÜÚɯÔÖÙÌɯÖÕɯÌËÜÊÈÛÖÙÚɯÈÕËɯÉÙÐÕÎɯÛÏÐÚɯ

ÎÙÖÜ×ɯÐÕÛÖɯÛÏÌɯÍÖÓËɯÖÍɯÛÏÌɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯ (ɯÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÌřÖÙÛÚȭɯ(ÕɯÈɯÚÛÜËàɯÉàɯ"ÏÈÖɯÈÕËɯ*ÐÔɯȹƖƔƖƗȺɯÐÛɯ

ÕÖÛÌÚɯɁ!àɯÛÙÈÕÚÓÈÛÐÕÎɯÊÖÔ×ÓÌßɯŗÕÈÕÊÐÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÐÕÛÖɯÐÕÛÜÐÛÐÝÌɯÝÐÚÜÈÓɯÍÖÙÔÈÛÚȮɯÛÏÌɯÔÌÛÏÖËÖÓÖÎàɯÌÔ×ÖÞÌÙÚɯ
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ÐÕËÐÝÐËÜÈÓÚɯÛÖɯÔÈÒÌɯÐÕÍÖÙÔÌËɯËÌÊÐÚÐÖÕÚȭɂɯ3ÏÜÚȮɯÛÏÌÙÌɯÈÙÌɯÙÌÈÓÐÚÛÐÊɯÉÌÕÌŗÛÚɯÖÍɯÜÛÐÓÐáÐÕÎɯ (ɯÐÕɯÛÌÈÊÏÐÕÎɯŗÕÈÕÊÐÈÓɯ

ÓÐÛÌÙÈÊàȭɯ (ȮɯÞÏÌÕɯÜÚÌËɯÈÚɯÈɯÛÖÖÓȮɯÊÈÕɯÏÌÓ×ɯ×ÙÖÝÐËÌɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÛÖɯÛÌÈÊÏɯÈÕËɯËÌÝÌÓÖ×ɯÚÛÜËÌÕÛÚɯÐÕɯŗÕÈÕÊÐÈÓɯ

ÓÐÛÌÙÈÊàɯÈÕËɯÞÐÛÏɯ×ÙÖ×ÌÙɯÛÙÈÐÕÐÕÎɯÈÕËɯÙÌÚÖÜÙÊÌÚȮɯ%&"2ɯÊÈÕɯÌřÌÊÛÐÝÌÓàɯÉÌÕÌŗÛɯÍÙÖÔɯÐÛɯÈÓÚÖȭ 

ɯɯɯɯ(ÕɯÈËËÐÛÐÖÕȮɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÈÊÊÌ×ÛȮɯÜÕËÌÙÚÛÈÕËɯÙÐÚÒȮɯÈÕËɯÎÙÖÞɯÞÌÈÓÛÏɯËÐÙÌÊÛÓàɯÊÖÙÙÌÓÈÛÌÚɯÛÖɯÏÐÎÏÌÙɯÓÌÝÌÓÚɯÖÍɯ

ÌËÜÊÈÛÐÖÕƵƻȭɯ ÕɯÐÔ×ÖÙÛÈÕÛɯ×ÖÐÕÛɯÛÖɯÕÖÛÌɯÐÚɯÛÏÈÛɯÚÊÖÙÌÚɯÖÕɯÓÐÛÌÙÈÊàɯÛÌÚÛÚɯÞÌÙÌɯÏÐÎÏÌÙɯÍÖÙɯÛÏÖÚÌɯÐÕɯÔÖÙÌɯ×Ö×ÜÓÈÛÌËɯ

ÈÙÌÈÚɯÞÐÛÏɯÏÐÎÏÌÙɯÓÌÝÌÓÚɯÖÍɯÐÕÛÌÙÈÊÛÐÖÕɯÞÐÛÏɯÌÈÊÏɯÖÛÏÌÙȭɯ3ÏÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈÕɯÖ××ÖÙÛÜÕÐÛàɯÛÖɯÌřÌÊÛÐÝÌÓàɯ

ÛÌÈÊÏɯÈÕËɯËÌÝÌÓÖ×ɯÚÛÜËÌÕÛÚɯÐÕɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÞÏÌÙÌɯÛÏÌàɯÊÈÕɯÐÕÛÌÙÈÊÛȮɯÓÌÈÙÕɯÈÕËɯËÌÝÌÓÖ×ɯÞÐÛÏɯÌÈÊÏɯÖÛÏÌÙƶƲȭ 

ɯɯɯɯ&ÓÖÉÈÓÓàȮɯÐÍɯÐÔ×ÓÌÔÌÕÛÌËȮɯÛÏÌɯÉÌÚÛɯ×ÙÈÊÛÐÊÌÚɯÍÙÖÔɯÊÖÜÕÛÙÐÌÚɯÞÐÛÏɯÏÐÎÏÌÙɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÙÈÛÌÚɯÞÐÓÓɯÌÕÏÈÕÊÌɯ

ÊÖÜÕÛÙÐÌÚɯÞÐÛÏɯÓÖÞÌÙɯÙÈÛÌÚȭɯ(ÕɯÈɯÙÌ×ÖÙÛɯÖÕɯÓÐÛÌÙÈÊàɯÙÈÛÌÚɯÈÙÖÜÕËɯÛÏÌɯÞÖÙÓËȮɯÛÏÌɯƕƔɯÔÖÚÛɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÛÌɯ

ÊÖÜÕÛÙÐÌÚɯÐÕÊÓÜËÌɯ#ÌÕÔÈÙÒȮɯ-ÖÙÞÈàȮɯÈÕËɯ2ÞÌËÌÕɯÌÈÊÏɯÞÐÛÏɯƛƕǔɯÓÐÛÌÙÈÊàȮɯ"ÈÕÈËÈɯÈÕËɯ(ÚÙÈÌÓɯÍÖÓÓÖÞɯÞÐÛÏɯƚƜǔȮɯ

ÛÏÌɯ4ÕÐÛÌËɯ*ÐÕÎËÖÔɯÞÐÛÏɯƚƛǔȮɯ&ÌÙÔÈÕàɯÈÕËɯ-ÌÛÏÌÙÓÈÕËÚɯÞÐÛÏɯƚƚǔȮɯ ÜÚÛÙÈÓÐÈɯÞÐÛÏɯƚƘǔɯÈÕËɯ%ÐÕÓÈÕËɯÞÐÛÏɯ

ƚƗǔȮɯÞÏÐÓÌɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÞÈÚɯÙÈÛÌËɯÔÜÊÏɯÓÖÞÌÙɯÈÛɯƙƛǔɯȹ&%+$"ɯƖƔƖƘȺȭ 

ɯɯɯɯ.ÕÌɯÖÍɯÛÏÌɯÉÌÕÌŗÛÚɯÖÍɯÛÏÌɯÜÛÐÓÐáÈÛÐÖÕɯÖÍɯ (ɯÛÖɯ×ÙÖÔÖÛÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÐÚɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÛÈÐÓÖÙɯ×ÙÖÎÙÈÔÚɯÛÖɯ

Ú×ÌÊÐŗÊɯÎÙÖÜ×ÚȮɯÈÚɯÞÌÓÓɯÈÚɯÐÕËÐÝÐËÜÈÓÚȭɯ'ÖÞÌÝÌÙȮɯ×ÙÐÖÙɯÛÖɯ×ÙÖÔÖÛÐÕÎɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÛÏÌÙÌɯÞÐÓÓɯÉÌɯÈɯÕÌÌËɯÛÖɯ

ËÌÝÌÓÖ×ɯÈÕËɯÌËÜÊÈÛÌɯÖÕɯɁËÐÎÐÛÈÓɯÓÐÛÌÙÈÊàɂɯÚÖɯ (ɯÊÈÕɯÉÌɯÓÌÝÌÙÈÎÌËɯÚÈÍÌÓàɯÈÕËɯÙÌÚ×ÖÕÚÐÉÓàȭɯ3ÏÐÚɯÞÐÓÓɯÌËÜÊÈÛÌɯÈÓÓɯ

ÖÕɯÛÏÌɯÙÐÚÒÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÛÏÌɯÉÌÕÌŗÛÚɯÈÕËɯÙÐÚÒÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ (ƵƳȭɯ4ÕÐÝÌÙÚÐÛÐÌÚɯÊÈÕɯÛÈÒÌɯÖÕɯÈÕɯÐÔ×ÖÙÛÈÕÛɯ

ÙÖÓÌɯÐÕɯËÌÝÐÚÐÕÎɯÎÜÐËÌÓÐÕÌÚɯÈÕËɯÛÙÈÐÕÐÕÎɯ×ÈÊÒÈÎÌÚɯÍÖÙɯÛÏÌÐÙɯÚÛÈřɯÈÕËɯÚÛÜËÌÕÛÚɯÛÖɯÌÕÏÈÕÊÌɯÛÏÌÐÙɯÌřÌÊÛÐÝÌɯÜÚÌɯÖÍɯ

 (ȭɯ(Ô×ÓÌÔÌÕÛÐÕÎɯÈÕɯÈ××ÙÖ×ÙÐÈÛÌɯ×ÌËÖÓÖÎÐÊÈÓɯÈ××ÙÖÈÊÏɯÍÖÙɯ (ɯÔÈàɯÏÌÓ×ɯÌËÜÊÈÛÖÙÚɯÛÈÒÌɯÖÕɯÈɯÓÌÈËÐÕÎɯÙÖÓÌɯÐÕɯ

ÏÈÙÕÌÚÚÐÕÎɯ (ɯÈÚɯÈɯÛÖÖÓɯÍÖÙɯÓÌÈÙÕÐÕÎȭɯ(ÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯËÌÚÐÎÕɯÌËÜÊÈÛÐÖÕÈÓɯ×ÙÖÎÙÈÔÚɯÛÏÈÛɯÐÕÛÌÎÙÈÛÌɯ×ÌËÈÎÖÎÐÊÈÓɯ

ÈÚ×ÌÊÛÚɯÛÖɯÛÌÊÏÕÖÓÖÎàɪËÙÐÝÌÕɯËÌÝÌÓÖ×ÔÌÕÛƴƸȭɯ$ËÜÊÈÛÖÙÚɯÚÏÖÜÓËɯÔÖËÐÍàɯÛÏÌÐÙɯÛÌÈÊÏÐÕÎɯÈ××ÙÖÈÊÏɯÛÖɯÐÕÊÓÜËÌɯ (ɯ

ÈÕËɯÛÏÜÚɯ×ÙÌ×ÈÙÌɯÚÛÜËÌÕÛÚɯÉÌŲÌÙɯÍÖÙɯÛÏÌɯËÐÎÐÛÈÓɯÚÖÊÐÌÛàƶƳȭ 

!ÌÚÛɯ/ÙÈÊÛÐÊÌÚɯÍÖÙɯÐÕÛÌÎÙÈÛÐÕÎɯŗÕÈÕÊÐÈÓɯÈÕËɯ (ɯÓÐÛÌÙÈÊàɯÍÖÙɯ%&"2ɯÐÕÊÓÜËÌȯ 

¶ #ÐÎÐÛÈÓɯ+ÐÛÌÙÈÊàɯ3ÙÈÐÕÐÕÎȯɯ/ÙÖÝÐËÌɯÛÙÈÐÕÐÕÎɯÚÌÚÚÐÖÕÚɯÛÖɯÌÕÚÜÙÌɯ%&"2ɯÈÙÌɯÊÖÔÍÖÙÛÈÉÓÌɯÜÚÐÕÎɯ (ɯ

ÛÖÖÓÚɯÐÕɯÓÌÈÙÕÐÕÎɯÈÉÖÜÛɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÛÏÌÚÌɯÛÙÈÐÕÐÕÎɯÚÌÚÚÐÖÕÚɯÚÏÖÜÓËɯÕÖÛɯÖÕÓàɯÍÖÊÜÚɯÖÕɯ

ÛÏÌɯÍÜÕÊÛÐÖÕÈÓÐÛàɯÖÍɯ (ȮɯÉÜÛɯÈÓÚÖɯÛÏÌɯÜÕËÌÙÓàÐÕÎɯÙÐÚÒÚɯ×ÙÌÚÌÕÛɯÐÕɯÜÚÐÕÎɯ (ɯÈÕËɯÏÖÞɯÛÖɯÔÐÛÐÎÈÛÌɯÛÏÌÚÌɯ

ÙÐÚÒÚȭ 

¶  ÊÊÌÚÚÐÉÓÌɯ1ÌÚÖÜÙÊÌÚȯɯ$ÕÚÜÙÌɯÈÓÓɯÚÛÜËÌÕÛÚɯÏÈÝÌɯÈÊÊÌÚÚɯÛÖɯÕÌÊÌÚÚÈÙàɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯÙÌÓÐÈÉÓÌɯ

ÐÕÛÌÙÕÌÛɯÊÖÕÕÌÊÛÐÖÕÚɯÛÖɯÜÛÐÓÐáÌɯ (ɯÛÖÖÓÚɯÍÖÙɯÈËÝÈÕÊÐÕÎɯÛÏÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÚÒÐÓÓÚȭ 

¶ /ÌÙÚÖÕÈÓÐáÌËɯ2Ü××ÖÙÛȯɯ"ÖÔÉÐÕÌɯ (ɯÛÖÖÓÚɯÞÐÛÏɯÚÛÙÖÕÎɯÏÜÔÈÕɯÚÜ××ÖÙÛɯÚàÚÛÌÔÚȮɯÚÜÊÏɯÈÚɯÔÌÕÛÖÙÚɯ

ÈÕËɯÊÖÜÕÚÌÓÖÙÚȮɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯÜÕÐØÜÌɯÕÌÌËÚɯÖÍɯ%&"2ɯÐÕɯÛÌÙÔÚɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÛÙÈÐÕÐÕÎɯÈÕËɯÛÏÌɯÜÚÌɯ

ÖÍɯ (ȭ 

¶ %ÌÌËÉÈÊÒɯÈÕËɯ(Ô×ÙÖÝÌÔÌÕÛȯɯ"ÖÓÓÌÊÛɯÍÌÌËÉÈÊÒɯÍÙÖÔɯ%&"2ɯÖÕɯ (ɯÛÖÖÓÚɯÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÛÙÈÐÕÐÕÎɯ

ÛÖɯÊÖÕÛÐÕÜÖÜÚÓàɯÐÔ×ÙÖÝÌɯÛÏÌÔɯÉÈÚÌËɯÖÕɯÛÏÌÐÙɯÌß×ÌÙÐÌÕÊÌÚɯÈÕËɯÚÜÎÎÌÚÛÐÖÕÚȭ 

¶ (ÕÊÓÜÚÐÝÌɯ#ÌÚÐÎÕȯɯ (ɯÛÖÖÓÚɯÞÐÛÏɯÜÚÌÙɪÍÙÐÌÕËÓàɯÐÕÛÌÙÍÈÊÌÚɯÈÕËɯÊÖÕÚÐËÌÙɯÛÏÌɯËÐÝÌÙÚÌɯÉÈÊÒÎÙÖÜÕËÚɯÖÍɯ

%&"2ɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÕÌÌËÚɯÛÖɯÌÕÚÜÙÌɯÐÕÊÓÜÚÐÝÐÛàɯÈÕËɯÈÊÊÌÚÚÐÉÐÓÐÛàȭ 

"ÖÕÊÓÜÚÐÖÕ 

ɯɯɯɯ3ÏÐÚɯ×È×ÌÙɯÏÈÚɯÌß×ÓÖÙÌËɯÛÏÌɯÔàÛÏÚȮɯÙÌÈÓÐÛÐÌÚȮɯÖ××ÖÙÛÜÕÐÛÐÌÚȮɯÈÕËɯÛÏÙÌÈÛÚɯÖÍɯÐÕÛÌÎÙÈÛÐÕÎɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÞÐÛÏɯ

 (ɯÓÐÛÌÙÈÊàȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÏÐÎÏÓÐÎÏÛÐÕÎɯÎÈ×ÚɯÐÕɯÛÏÌɯ4ȭ2ȭɯÊÖÔ×ÈÙÌËɯÛÖɯÈËÝÈÕÊÌÔÌÕÛÚɯÐÕɯ$ÜÙÖ×ÌȮɯÈÚɯÙÌ×ÖÙÛÌËɯÉàɯ

ÚÜÙÝÌàÚɯÍÙÖÔɯÛÏÌɯ.$"#ɯÈÕËɯ&%+$"ȭɯ3ÏÌɯÓÌÝÌÓɯÖÍɯËÐÎÐÛÈÓÐáÈÛÐÖÕɯÔÈàɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÕŘÜÌÕÊÌɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯ

ÌřÌÊÛÐÝÌÓàɯÓÌÝÌÙÈÎÌɯ (ɯÈÚɯÈɯÛÖÖÓɯÍÖÙɯÌÕÏÈÕÊÐÕÎɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȭɯ$ËÜÊÈÛÐÕÎɯŗÙÚÛɪÎÌÕÌÙÈÛÐÖÕɯÊÖÓÓÌÎÌɯÚÛÜËÌÕÛÚɯ
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ȹ%&"2ȺɯÐÕɯÛÏÐÚɯÈÙÌÈɯ×ÙÌÚÌÕÛÚɯÜÕÐØÜÌɯÊÏÈÓÓÌÕÎÌÚȭɯ.ÕɯÈɯÉÙÖÈËÌÙɯÚÊÈÓÌȮɯÚÛÙÐÒÐÕÎɯÈɯÉÈÓÈÕÊÌɯÉÌÛÞÌÌÕɯÔÐÛÐÎÈÛÐÕÎɯÙÐÚÒÚɯ

ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ (ɯÜÚÌɯÈÕËɯÍÖÚÛÌÙÐÕÎɯÐÕÕÖÝÈÛÐÖÕɯÐÚɯÌÚÚÌÕÛÐÈÓȭɯ$ßÊÌÚÚÐÝÌɯÙÌÎÜÓÈÛÐÖÕɯÊÖÜÓËɯÚÛÐŘÌɯÐÛÚɯ×ÖÛÌÕÛÐÈÓȮɯ

ÞÏÐÓÌɯÐÕÚÜŚÊÐÌÕÛɯÖÝÌÙÚÐÎÏÛɯÊÖÜÓËɯÐÕÊÙÌÈÚÌɯÙÐÚÒÚȭɯ/ÙÖÎÙÈÔÚɯÈÛɯÊÖÓÓÌÎÌÚɯÈÕËɯÜÕÐÝÌÙÚÐÛÐÌÚɯÔÜÚÛɯÉÌɯÐÔ×ÓÌÔÌÕÛÌËɯÛÖɯ

ÚÜ××ÖÙÛɯÓÐÍÌÓÖÕÎɯÓÌÈÙÕÐÕÎȮɯÚÛÙÌÕÎÛÏÌÕɯ×ÌËÈÎÖÎÐÊÈÓɯÛÌÊÏÕÐØÜÌÚȮɯÈÕËɯ×ÙÖÝÐËÌɯÛÈÙÎÌÛÌËɯÛÙÈÐÕÐÕÎɯÈÕËɯÎÜÐËÈÕÊÌȭɯ

,ÌÊÏÈÕÐÚÔÚɯÚÏÖÜÓËɯÈÓÚÖɯÉÌɯËÌÝÌÓÖ×ÌËɯÛÖɯÚÜ××ÖÙÛɯ%&"2Ȯɯ×ÈÙÛÐÊÜÓÈÙÓàɯÛÏÖÚÌɯÍÙÖÔɯËÐÝÌÙÚÌɯÉÈÊÒÎÙÖÜÕËÚȭ 

ɯɯɯɯ6ÏÐÓÌɯÛÏÌɯ×ÙÐÔÈÙàɯÍÖÊÜÚɯÐÚɯÖÕɯ%&"2ȮɯÛÏÌɯÉÙÖÈËÌÙɯÊÖÕÛÌßÛɯÖÍɯàÖÜÛÏɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÊÈÕÕÖÛɯÉÌɯÖÝÌÙÓÖÖÒÌËȭɯ

$ÈÙÓàɯÌËÜÊÈÛÐÖÕɯÐÕɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÐÚɯÊÙÜÊÐÈÓȮɯÈÚɯàÖÜÕÎɯÚÛÜËÌÕÛÚɯÖÍÛÌÕɯÓÈÊÒɯÛÏÌɯÐÕËÌ×ÌÕËÌÕÊÌɯÛÖɯÔÈÒÌɯ

ÐÕÍÖÙÔÌËɯŗÕÈÕÊÐÈÓɯËÌÊÐÚÐÖÕÚȮɯÙÌÓàÐÕÎɯÐÕÚÛÌÈËɯÖÕɯÎÜÐËÈÕÊÌɯÍÙÖÔɯÍÈÔÐÓàɯÈÕËɯ×ÌÌÙÚȭɯ3ÏÐÚɯ×ÙÌÚÌÕÛÚɯÈÕɯÖ××ÖÙÛÜÕÐÛàɯ

ÛÖɯ×ÖÚÐÛÐÖÕɯŗÕÈÕÊÐÈÓɯÈÕËɯ (ɯÓÐÛÌÙÈÊàɯÈÚɯÌÚÚÌÕÛÐÈÓɯÓÐÍÌɯÚÒÐÓÓÚɯÍÖÙɯÚÖÊÐÌÛàɯÈÛɯÓÈÙÎÌȭ 

ɯɯɯɯ (ɯÏÈÚɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÛÖɯÛÙÈÕÚÍÖÙÔɯÛÏÌɯÌËÜÊÈÛÐÖÕÈÓɯÌß×ÌÙÐÌÕÊÌɯÍÖÙɯ%&"2ɯÉàɯÌÕÈÉÓÐÕÎɯ×ÌÙÚÖÕÈÓÐáÌËɯÓÌÈÙÕÐÕÎȮɯ

ÈÜÛÖÔÈÛÐÕÎɯÈËÔÐÕÐÚÛÙÈÛÐÝÌɯÛÈÚÒÚȮɯÈÕËɯ×ÙÖÝÐËÐÕÎɯÊÖÕÛÐÕÜÖÜÚȮɯÖÕɪɯËÌÔÈÕËɯÚÜ××ÖÙÛȭɯ'ÖÞÌÝÌÙȮɯÐÛɯÐÚɯÝÐÛÈÓɯÛÖɯ

ËÌÉÜÕÒɯÔàÛÏÚɯÚÜÙÙÖÜÕËÐÕÎɯ (ɯÈÕËɯÌÕÚÜÙÌɯÐÛÚɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÐÚɯÐÕÊÓÜÚÐÝÌȮɯÚÜ××ÖÙÛÐÝÌȮɯÈÕËɯÈÊÊÌÚÚÐÉÓÌȭɯ3ÏÐÚɯ

È××ÙÖÈÊÏɯÞÐÓÓɯÏÌÓ×ɯÈÓÓɯÚÛÜËÌÕÛÚɯÉÌÕÌŗÛɯÍÙÖÔɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÈËÝÈÕÊÌÔÌÕÛÚɯÞÏÐÓÌɯÙÌÚ×ÌÊÛÐÕÎɯÛÏÌÐÙɯÊÜÓÛÜÙÈÓɯÈÕËɯ

ÚÖÊÐÈÓɯÊÖÕÛÌßÛÚȭɯ$ËÜÊÈÛÐÖÕÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚɯÈÕËɯÎÖÝÌÙÕÔÌÕÛÚɯÔÜÚÛɯÊÖÓÓÈÉÖÙÈÛÌɯÛÖɯÈËËÙÌÚÚɯÛÏÌÚÌɯÊÙÐÛÐÊÈÓɯÕÌÌËÚȭɯ

3ÖÎÌÛÏÌÙȮɯÛÏÌàɯÊÈÕɯÈËÝÈÕÊÌɯÐÕÐÛÐÈÛÐÝÌÚɯÛÏÈÛɯÌÕÏÈÕÊÌɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÕËɯ (ɯÓÐÛÌÙÈÊàȮɯÌÔ×ÖÞÌÙÐÕÎɯÐÕËÐÝÐËÜÈÓÚɯ

ÛÖɯÕÈÝÐÎÈÛÌɯÛÏÌɯÊÖÔ×ÓÌßÐÛÐÌÚɯÖÍɯÔÖËÌÙÕɯŗÕÈÕÊÐÈÓɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÌřÌÊÛÐÝÌÓàȭ 

$ÕËÕÖÛÌÚ 

ƕȭɯ!ÌÕɪ+ÜÓÜȮɯ$ȭɯȹƖƔƖƘȺȭɯ-ÈÝÐÎÈÛÐÕÎɯÈÊÈËÌÔÐÊɯÐËÌÕÛÐÛàȯɯ ÜÛÖÌÛÏÕÖÎÙÈ×ÏàɯÖÍɯÖÛÏÌÙÕÌÚÚɯÈÕËɯÌÔÉÈÙÙÈÚÚÔÌÕÛɯ

ÈÔÖÕÎɯŗÙÚÛɪÎÌÕÌÙÈÛÐÖÕɯÊÖÓÓÌÎÌɯÚÛÜËÌÕÛÚȭɯ)ÖÜÙÕÈÓɯÖÍɯ"ÖÕÛÌÔ×ÖÙÈÙàɯ$ÛÏÕÖÎÙÈ×ÏàȮɯƙƗɯȹƗȺȮɯƗƖƛɪƗƙƔ 

Ɩȭɯ!ÑÖÙÒÓÜÕËȮɯ,ȭɯȹƖƔƕƝȺɯ3ÌÈÊÏÐÕÎɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàȯɯ"ÖÔ×ÌÛÌÕÊÌȮɯ"ÖÕÛÌßÛȮɯÈÕËɯ2ÛÙÈÛÌÎÐÌÚɯÈÔÖÕÎɯ2ÞÌËÐÚÏɯ

3ÌÈÊÏÌÙÚȭɯ)ȭɯ2ÖÊȭɯ2ÊÐȭɯ$ËÜÊȭȮɯƕƜȮɯƖƜɪƖƜ 

Ɨȭɯ!ÖáÒÜÙÛɯ Ȯɯ*ÈÙÈËÌÕÐáɯ Ȯɯ!ÈÕÌÙÌÚɯ#Ȯɯ&ÜÌÙÙÌÙÖɪ1ÖÓËâÕɯ $Ȯɯȫɯ1ÖËÙąÎÜÌáɯ,$ȭɯȹƖƔƖƕȺɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯÈÕËɯ

1ÌŘÌÊÛÐÖÕÚɯÍÙÖÔɯ$ËÜÊÈÛÐÖÕÈÓɯ+ÈÕËÚÊÈ×Ìȯɯ ɯ1ÌÝÐÌÞɯÖÍɯ (ɯ2ÛÜËÐÌÚɯÐÕɯ'ÈÓÍɯÈɯ"ÌÕÛÜÙàȭɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàȭɯƕƗȹƖȺȯƜƔƔ 

Ƙȭɯ"ÈÜÛÐÓÓÖȮɯ$ȭɯȫɯ+ÖÕÎȮɯ,ȭɯȹƖƔƖƖȺȭɯ(1 ɯ#ÐÚÊÓÜÚÙÌɯ%ÙÈÔÐÕÎɯ$řÌÊÛÚɯÖÕɯ/ÜÙÊÏÈÚÌɯ#ÌÊÐÚÐÖÕÚɯȭɯ ÛÓÈÕÛÐÊɯ,ÈÙÒÌÛÐÕÎɯ

)ÖÜÙÕÈÓȮɯ5ȭƕƕɯ-ÖȭɯƗ 

ƙȭɯ"ÌÙÕńȮɯ,ȭɯȹƖƔƖƘȺȭɯ4ÕÐÝÌÙÚÐÛàɯ2ÛÜËÌÕÛÚɀɯ"ÖÕÊÌ×ÛÜÈÓÐáÈÛÐÖÕɯÖÍɯ (ɯ+ÐÛÌÙÈÊàȯɯ3ÏÌÖÙàɯÈÕËɯ$Ô×ÐÙÐÊÈÓɯ$ÝÐËÌÕÊÌȭɯ

2ÖÊÐÈÓɯ2ÊÐÌÕÊÌÚɯƕƗȯɯƕƖƝ 

ƚȭɯ"ÏÌÕȮɯ+ȭȮɯ"ÏÌÕȮɯ/ȭɯȫɯ+ÐÕȮɯ9ȭɯȹƖƔƖƔȺɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯ$ËÜÊÈÛÐÖÕȯɯ ɯ1ÌÝÐÌÞȮɆɯÐÕɯ($$$ɯ ÊÊÌÚÚȮɯÝÖÓȭɯƜȮɯ××ȭɯ

ƛƙƖƚƘɪƛƙƖƛƜȮɯƖƔƖƔȮ 

ƛȭɯ"ÏÖÐȮɯ(ȭȮɯȫɯ*ÐÔȮɯ6ȭ"ȭɯȹƖƔƖƗȺȭɯ$ÕÏÈÕÊÐÕÎɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÐÕɯ2ÖÜÛÏɯ*ÖÙÌÈȯɯ(ÕÛÌÎÙÈÛÐÕÎɯ (ɯÈÕËɯ#ÈÛÈɯ

5ÐÚÜÈÓÐáÈÛÐÖÕɯÛÖɯ4ÕËÌÙÚÛÈÕËɯ%ÐÕÈÕÊÐÈÓɯ(ÕÚÛÙÜÔÌÕÛÚɀɯ(ÕÛÌÙËÌ×ÌÕËÌÕÊÐÌÚȭɯ2ÖÊÐÌÛÈÓɯ(Ô×ÈÊÛÚ 

Ɯȭɯ"ÖÕÛÌÙÈÚȮɯ.ȭɯȫɯ!ÌÕËÐßȮɯ)ȭȹƖƔƖƘȺȭɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚȭɯ,ÐÓÒÌÕɯ(ÕÚÛÐÛÜÛÌ 

Ɲȭɯ#ÈÝàɯ3Úáɯ*ÐÛɯ-ÎȮɯ)ÈÊɯ*Èɯ+ÖÒɯ+ÌÜÕÎȮɯ2ÈÔÜÌÓɯ*ÈÐɯ6ÈÏɯ"ÏÜȮɯȫɯ,ÈÎÎÐÌɯ2ÏÌÕɯ0ÐÈÖɯȹƖƔƖƕȺȭɯ"ÖÕÊÌ×ÛÜÈÓÐáÐÕÎɯ (ɯ

ÓÐÛÌÙÈÊàȯɯ ÕɯÌß×ÓÖÙÈÛÖÙàɯÙÌÝÐÌÞȭɯ"ÖÔ×ÜÛÌÙÚɯÈÕËɯ$ËÜÊÈÛÐÖÕȯɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌȮɯƖȹƕƔƔƔƘƕɪȺ 

ƕƔȭɯ#Ìɯ5àÕÊÒȮɯ&ȭɯȫɯ+àÕÊÏȮɯ#ȭȹƖƔƖƘȺȭɯ (ɯÍÌÈÙÚɯÊÙÌÌ×ɯÐÕÛÖɯŗÕÈÕÊÌȮɯÉÜÚÐÕÌÚÚɯÈÕËɯÓÈÞȺȭɯ)ÈÕÜÈÙàɯƕƗȺ 

ƕƕȭɯ6ÈÚÏÐÕÎÛÖÕ×ÖÚÛȭ"ÖÔ 
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ƕƖȭɯ#ÖÕÕÌÓÓÈÕȮɯ)ȭɯȫ1ÖÚÓġÍȮɯ)ȭɯȹƖƔƖƕȺȭɯɆ2ÜÚÛÈÐÕÈÉÐÓÐÛàɯÖÍɯ(ÕÛÌÙÕÈÛÐÖÕÈÓÐáÈÛÐÖÕɯÐÕɯ'ÐÎÏÌÙɯ$ËÜÊÈÛÐÖÕȭɆɯ)ÖÜÙÕÈÓɯÖÍɯ

'ÐÎÏÌÙɯ$ËÜÊÈÛÐÖÕɯ,ÈÕÈÎÌÔÌÕÛɯƗƚȹƖȺ 

ƕƗȭɯ$ÜÙÖ×ÌÈÕɯ"ÖÔÔÐÚÚÐÖÕɯȹƖƔƖƗȺȭɯ#ÐÎÐÛÈÓɯËÌÊÈËÌɯÊÖÜÕÛÙàɯÙÌ×ÖÙÛɯƖƔƖƗȯɯ%ÐÕÓÈÕËȭɯ ÊÊÌÚÚÌËɯÈÛȯ 

ƕƘȭɯ$4ɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯ ÊÛɯȹƖƔƖƘȺ 

ƕƙȭɯ$4ɯȹƖƔƖƘȺȭɯ1ÌÎÜÓÈÛÐÖÕɯȹ$4ȺɯƖƔƖƘɤƕƚƜƝɯÖÍɯÛÏÌɯ$ÜÙÖ×ÌÈÕɯ/ÈÙÓÐÈÔÌÕÛɯÈÕËɯÖÍɯÛÏÌɯ"ÖÜÕÊÐÓɯÖÍɯƕƗɯ)ÜÕÌɯƖƔƖƘɯÓÈàÐÕÎɯ

ËÖÞÕɯÏÈÙÔÖÕÐáÌËɯÙÜÓÌÚɯÖÕɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÈÕËɯÈÔÌÕËÐÕÎɯ1ÌÎÜÓÈÛÐÖÕÚɯȹ$"Ⱥɯ-ÖɯƗƔƔɤƖƔƔƜȮɯȹ$4Ⱥɯ-Öɯ

ƕƚƛɤƖƔƕƗȮɯȹ$4Ⱥɯ-ÖɯƕƚƜɤƖƔƕƗȮɯȹ$4ȺɯƖƔƕƜɤƜƙƜȮɯȹ$4Ⱥ 

ƕƚȭɯƖƔƕƜɤƕƕƗƝɯÈÕËɯȹ$4ȺɯƖƔƕƝɤƖƕƘƘɯÈÕËɯ#ÐÙÌÊÛÐÝÌÚɯƖƔƕƘɤƝƔɤ$4Ȯɯȹ$4ȺɯƖƔƕƚɤƛƝƛɯÈÕËɯȹ$4ȺɯƖƔƖƔɤƕƜƖƜɯȹ ÙÛÐŗÊÐÈÓɯ

(ÕÛÌÓÓÐÎÌÕÊÌɯ ÊÛȺɯȹ3ÌßÛɯÞÐÛÏɯ$$ ɯÙÌÓÌÝÈÕÊÌȺ 

ƕƛȭɯ%ÈÜÓÒÕÌÙȮɯ ȭɯȹƖƔƖƖȺȭɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÈÙÖÜÕËɯÛÏÌɯ6ÖÙÓËȯɯ6ÏÈÛɯ6Ìɯ"ÈÕɯ+ÌÈÙÕɯÍÙÖÔɯÛÏÌɯ-ÈÛÐÖÕÈÓɯ2ÛÙÈÛÌÎÐÌÚɯ

ÈÕËɯ"ÖÕÛÌßÛÚɯÖÍɯÛÏÌɯ3Ö×ɯ3ÌÕɯ,ÖÚÛɯ%ÐÕÈÕÊÐÈÓÓàɯ+ÐÛÌÙÈÛÌɯ-ÈÛÐÖÕÚȭɯ1ÌÍÌÙÌÕÊÌɯ+ÐÉÙÈÙÐÈÕȮɯƚƗɯȹƕɤƖȺȮɯƕɪƖƜ 

ƕƜȭɯ%ÌÙÕÈÕËÖȮɯ)ȭɯȹƖƔƖƘȺȭɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàȯɯ6ÏÈÛɯÐÛɯÐÚȮɯÈÕËɯ6Ïàɯ(Ûɯ(Úɯ2Öɯ(Ô×ÖÙÛÈÕÛɯ3Öɯ3ÌÈÊÏɯ3ÌÌÕÚȭɯ$ËÜÊÈÛÐÖÕɯÐÚɯ

ÛÏÌɯÒÌàɯÛÖɯÈɯÚÜÊÊÌÚÚÍÜÓɯŗÕÈÕÊÐÈÓɯÍÜÛÜÙÌȭɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯ1ÌÚÖÜÙÊÌɯ"ÌÕÛÌÙ 

ƕƝȭɯ%ÐÕÕÐÚÏɯ-ÈÛÐÖÕÈÓɯ ÎÌÕÊàɯÍÖÙɯ$ËÜÊÈÛÐÖÕɯȹƖƔƖƕȺȭɯ.$"#ɯÊÖÔ×ÈÙÐÚÖÕȯɯ2ÖÊÐÖɪÌÊÖÕÖÔÐÊɯÉÈÊÒÎÙÖÜÕËɯÚÛÐÓÓɯÈɯ

ÚÛÙÖÕÎɯÐÕŘÜÌÕÊÌɯÖÕɯÌËÜÊÈÛÐÖÕÈÓɯÊÏÖÐÊÌÚɯɪɯÙÌÎÐÖÕÈÓɯÝÈÙÐÈÛÐÖÕÚɯÐÕɯ%ÐÕÓÈÕËɯÈÙÌɯÚÔÈÓÓȭɯ/ÙÌÚÚɯÙÌÓÌÈÚÌɯƕƛȭƝȭƖƔƖƕȭɯɯ

ÌÊÖÕÖÔÐÊɪÉÈÊÒÎÙÖÜÕËɪÚÛÐÓÓɪÚÛÙÖÕÎɪÐÕŘÜÌÕÊÌɪÌËÜÊÈÛÐÖÕÈÓɪÊÏÖÐÊÌÚ 

ƖƔȭɯ%ÙÈÕÒȮɯ,ȭ,ȭȮɯ'ÈÚÒÐÕÚȮɯ,ȭ$ȭȮɯȫɯ+àÕÊÏȮɯ+ȭ)ȭɯȹƖƔƕƝȺȭɯ ɯ0ÜÌÚÛÐÖÕɪ!ÈÚÌËɯ ××ÙÖÈÊÏɯÛÖɯÛÏÌɯ#ÌÚÐÎÕɯÖÍɯÈɯ2ÜÊÊÌÚÚÍÜÓɯ

Ɂ%ÐÕÈÕÊÌɯÍÖÙɯ-ÖÕɪ%ÐÕÈÕÊÐÈÓɯ,ÈÕÈÎÌÙÚɂɯ$ßÌÊÜÛÐÝÌɯ$ËÜÊÈÛÐÖÕɯ/ÙÖÎÙÈÔȭɯ)ÖÜÙÕÈÓɯÖÍɯ$ËÜÊÈÛÐÖÕɯÈÕËɯ+ÌÈÙÕÐÕÎȮɯƜȹƙȺȮɯ

ƕƖɪƖƔ 

Ɩƕȭɯ&%+$"ɯȹƖƔƖƘȺȮɯɁ2ȫ/ɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯ2ÜÙÝÌàɂȮɯ&ÓÖÉÈÓɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯ$ßÊÌÓÓÌÕÊÌɯ"ÌÕÛÌÙ 

ƖƖȭɯ&ÙÖÞÐÕÎɯ/ÜÉÓÐÊɯ"ÖÕÊÌÙÕɯÈÉÖÜÛɯÛÏÌɯ1ÖÓÌɯÖÍɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯ#ÈÐÓàɯ+ÐÍÌɯȹƖƔƖƗȮɯ ÜÎÜÚÛɯƖƜȺ 

ƖƗȭɯ2ÛÈÛÌÚɯ-ÌÞÚɯ2ÌÙÝÐÊÌ 

ƖƘȭɯ)ÖÚÏÐȮɯ,ȭ2ȭɯȹƖƔƖƖȺȮɯ'ÖÓÐÚÛÐÊɯËÌÚÐÎÕɯÖÍɯÖÕÓÐÕÌɯËÌÎÙÌÌɯ×ÙÖÎÙÈÔÚɯÐÕɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕɯɬɯÈɯÊÈÚÌɯÚÛÜËàɯÍÙÖÔɯɯ

%ÐÕÓÈÕËȮɯɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯɯ)ÖÜÙÕÈÓɯɯÖÍɯɯ$ËÜÊÈÛÐÖÕÈÓɯɯ,ÈÕÈÎÌÔÌÕÛȮɯɯƗƚȹƕȺȮɯɯƗƖɪ 

ƖƙȭɯƘƜ 

Ɩƚȭɯ+ÈÙÒÐÕȮɯ"Ȯȭɯ#ÙÜÔÔÖÕËɯ.ŲÌÕȮɯ"ȭɯȫɯ ÙÝÈÐȮɯ)ȭɯȹƖƔƖƖȺȭɯ/ÈÎÐÕÎɯ#Ùȭɯ) 15(2ȵɯ6ÐÓÓɯ×ÌÖ×ÓÌɯÈÊÊÌ×ÛɯÈËÝÐÊÌɯÍÙÖÔɯ

ÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÍÖÙɯÊÖÕÚÌØÜÌÕÛÐÈÓɯÔÈÕÈÎÌÔÌÕÛɯËÌÊÐÚÐÖÕÚȳɯ)ÖÜÙÕÈÓɯÖÍɯ1ÐÚÒɯ1ÌÚÌÈÙÊÏȮɯƖƙɯȹƘȺȮɯƘƔƛɪƘƖƖ 

Ɩƛȭɯ+ÌÏÛÐȮɯ'ȭȮɯ$ÙÖÓÈȮɯ)ȭɯȫɯ*ÈÙÏÜÓÈȮɯ ȭɯȹƖƔƕƝȺȭɯ3ÏÌɯÏÌÛÌÙÖÎÌÕÌÖÜÚɯÌřÌÊÛÚɯÖÍɯ×ÈÙÌÕÛÈÓɯÜÕÌÔ×ÓÖàÔÌÕÛɯÖÕɯÚÐÉÓÐÕÎÚɀɯ

ÌËÜÊÈÛÐÖÕÈÓɯÖÜÛÊÖÔÌÚȭɯ1ÌÚÌÈÙÊÏɯÐÕɯ2ÖÊÐÈÓɯ2ÛÙÈÛÐŗÊÈÛÐÖÕɯÈÕËɯ,ÖÉÐÓÐÛàȮɯ5ÖÓȭƚƘ 

ƖƜȭɯ+ÜÚÈÙËÐȮɯ ȭɯȹƖƔƔƜȺȭɯ'ÖÜÚÌÏÖÓËÚɯÚÈÝÐÕÎɯÉÌÏÈÝÐÖÙȯɯ3ÏÌɯÙÖÓÌɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȮɯÐÕÍÖÙÔÈÛÐÖÕȮɯÈÕËɯŗÕÈÕÊÐÈÓɯ

ÌËÜÊÈÛÐÖÕɯ×ÙÖÎÙÈÔÚȭɯ"ÈÔÉÙÐËÎÌȯɯ-ÈÛÐÖÕÈÓɯ!ÜÙÌÈÜɯÖÍɯ$ÊÖÕÖÔÐÊɯ1ÌÚÌÈÙÊÏȮɯ(ÕÊ 

ƖƝȭɯ+ÜÚÈÙËÐȮɯ ȭȮɯȫɯ,ÐÛÊÏÌÓÓȮɯ.ȭ2ȭɯȹƖƔƕƘȺȭɯ3ÏÌɯÌÊÖÕÖÔÐÊɯÐÔ×ÖÙÛÈÕÊÌɯÖÍɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȯɯ3ÏÌÖÙàɯÈÕËɯÌÝÐËÌÕÊÌȭɯ

)ÖÜÙÕÈÓɯÖÍɯ$ÊÖÕÖÔÐÊɯ+ÐÛÌÙÈÛÜÙÌȭɯƙƖȹƕȺȮɯƙɪƘƘ 

ƗƔȭɯ+ÜÚÈÙËÐȮɯ ȭȮɯ,ÐÛÊÏÌÓÓȮɯ.ȭ2ȭɯȫɯ"ÜÙÛÖȮɯ5ȭɯȹƖƔƕƘȺȭɯ%ÐÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÕËɯŗÕÈÕÊÐÈÓɯÚÖ×ÏÐÚÛÐÊÈÛÐÖÕɯÐÕɯÛÏÌɯÖÓËÌÙɯ

×Ö×ÜÓÈÛÐÖÕȭɯ)ÖÜÙÕÈÓɯÖÍɯ/ÌÕÚÐÖÕɯ$ÊÖÔÐÕÔÐÕÊÚɯȫɯŗÕÈÕÊÌȭɯƕƗɯȹƘȺȮɯƗƘƛɪƗƚƚ 
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Ɨƕȭɯ-ÐÕÎȮɯ8ȭȮɯ9ÏÈÕÎȮɯ"ȭȮɯ7ÜȮɯ!ȭȮɯ9ÏÖÜȮɯ8ȭɯȫɯ6ÐÑÈàÈȮɯ3ȭ3ȭɯȹƖƔƖƘȺȭɯ3ÌÈÊÏÌÙÚɀɯ (ɪ3/ "*ȯɯ$ß×ÓÖÙÐÕÎɯÛÏÌɯ1ÌÓÈÛÐÖÕÚÏÐ×ɯ

ÉÌÛÞÌÌÕɯ*ÕÖÞÓÌËÎÌɯ$ÓÌÔÌÕÛÚȭɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàɯƖƔƖƘȮɯƕƚȮɯƝƛƜ 

ƗƖȭɯ.$"#ɯȹƖƔƖƗȺȮɯɆ.$"#ɤ(-%$ɯƖƔƖƗɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ2ÜÙÝÌàɯÖÍɯ ËÜÓÛɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɆȮɯ.$"#ɯ!ÜÚÐÕÌÚÚɯɯÈÕËɯɯ

%ÐÕÈÕÊÌɯɯ/ÖÓÐÊàɯɯ/È×ÌÙÚȮɯɯ-ÖȭɯɯƗƝȮɯɯ.$"#ɯɯ/ÜÉÓÐÚÏÐÕÎȮɯ/ÈÙÐÚȮ 

ƗƗȭɯ.$"#ɯȹƖƔƕƘȺȮɯ%ÐÕÈÕÊÐÈÓɯ$ËÜÊÈÛÐÖÕɯÍÖÙɯ8ÖÜÛÏȯɯ3ÏÌɯ1ÖÓÌɯÖÍɯ2ÊÏÖÖÓÚȮɯ.$"#ɯ/ÜÉÓÐÚÏÐÕÎȮɯ/ÈÙÐÚȮ 

ƗƘȭɯ.$"#ɯȹƖƔƖƘȺȮɯ$ËÜÊÈÛÐÖÕɯÈÛɯÈɯ&ÓÈÕÊÌɯƖƔƖƘȯɯ.$"#ɯ(ÕËÐÊÈÛÖÙÚȮɯ.$"#ɯ/ÜÉÓÐÚÏÐÕÎȮɯ/ÈÙÐÚȮ 

Ɨƙȭɯ1ÖÚÈÓÌÚȮɯ.ȭȮɯ&ÜÛÐÌÙÙÌáɯ"ȭȮ/ÈËÐÓÓÈȮɯ ȭ,ȭɯȹƖƔƖƘȺȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯ-ÜÈÕÊÌÚɯÖÍɯ%ÐÙÚÛɪ&ÌÕÌÙÈÛÐÖÕɯ"ÖÓÓÌÎÌɯ

2ÛÜËÌÕÛÚȯɯ'ÖÞɯÛÏÌɯ"ÜÓÛÜÙÌɯÖÍɯ"ÖÓÓÌÎÌɯ%ÈÊÛÖÙÚɯÐÕÛÖɯ ÊÈËÌÔÐÊɯ2ÜÊÊÌÚÚȭɯ)ÖÜÙÕÈÓɯÖÍɯ"ÖÓÓÌÎÌɯ2ÛÜËÌÕÛɯ#ÌÝÌÓÖ×ÔÌÕÛȮɯ

ȹÚȭɯÓȺȮɯÝȭɯƚƙɯÕȭɯƕȮɯ×ȭƘƝȭƚƗȮ 

Ɨƚȭɯ.ÜàÈÕÎȮ%ȭɯȫɯ)ÐÈÖȮɯ/ȭɯȹƖƔƖƕȺȭɯ ÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯÌËÜÊÈÛÐÖÕȯɯ3ÏÌɯÛÏÙÌÌɯ×ÈÙÈËÐÎÔÚȭɯ"ÖÔ×ÜÛÌÙÚɯÈÕËɯ

$ËÜÊÈÛÐÖÕȯɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌȭɯ5ÖÓȭɯƖȭȮ 

Ɨƛȭɯ,ÐÕÐÚÛÙàɯÖÍɯ$ÊÖÕÖÔÐÊɯ řÈÐÙÚɯÈÕËɯ$Ô×ÓÖàÔÌÕÛɯȹƖƔƖƔȺȭɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯƘȭƔɯ×ÙÖÎÙÈÔÔÌ 

ƗƜȭɯ ÊÊÌÚÚÌËɯÈÛȯ 

ƗƝȭɯ,ÐÕÐÚÛÙàɯÖÍɯ$ËÜÊÈÛÐÖÕɯÈÕËɯ"ÜÓÛÜÙÌɯȹÕÖɯËÈÛÌȺ 

ƘƔȭɯ-ÈÛÐÖÕÈÓɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯ ËÝÐÚÖÙàɯ"ÖÔÔÐŲÌÌɯȹƖƔƖƗȺȭɯ1$".,,$-# 3(.-2ȯɯ$ÕÏÈÕÊÐÕÎɯ (ɯ+ÐÛÌÙÈÊàɯ

ÍÖÙɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÖÍɯ ÔÌÙÐÊÈȭɯ-ÖÝÌÔÉÌÙɯƖƔƖƗ 

Ƙƕȭɯ1ÈÕÛÈȮɯ,ȭȮɯ*ÙÜÚÒÖ×ÍȮɯ,Ȯȭɯ*ÖÙÛÌÚÚÈÓÔÐȮɯ,ȭȮɯ*ÈÓÔÐȮɯ/ȭȮɯ+ÖÕÒÈȮɯ*ȭɯȹƖƔƖƖȺȮɯ$ÕÛÙÌ×ÙÌÕÌÜÙÚÏÐ×ɯÈÚɯÈɯÕÌÎÓÌÊÛÌËɯ

×ÐÛÍÈÓÓɯÐÕɯÍÜÛÜÙÌɯ%ÐÕÐÚÏɯÛÌÈÊÏÌÙÚɀɯÙÌÈËÐÕÌÚÚɯÛÖɯÛÌÈÊÏɯƖƕÚÛɯÊÌÕÛÜÙàɯÊÖÔ×ÌÛÌÕÊÐÌÚɯÈÕËɯŗÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàȯɯ

$ß×ÌÊÛÈÕÊÐÌÚȮɯÝÈÓÜÌÚȮɯÈÕËɯÊÈ×ÈÉÐÓÐÛàȭɯ$ËÜÊÈÛÐÖÕɯ2ÊÐÌÕÊÌÚȮɯƕƖȹƛȺ 

ƘƖȭɯ2ÓÖÝÐÊȮɯ/ȭɯȹƕƝƝƗȺȭȮɯɁ/ÌÙÊÌÐÝÌËɯ1ÐÚÒȮɯ3ÙÜÚÛɯÈÕËɯ#ÌÔÖÊÙÈÊàɂȮɯ1ÐÚÒɯ ÕÈÓàÚÐÚȮɯ5ÖÓȭƕƗȮɯ-ÖȭɯƚȮɯ××ȭɯƚƛƙɪɯƚƜƖ 

ƘƗȭɯ3ÏÖÔÈÚɯ*ȭ%ȭɯ"ÏÐÜȮɯ9ÜÉÈÐÙɯ ÏÔÈËȮɯ,ÜÙÖËɯ(ÚÔÈÐÓÖÝȮɯȫɯ(ÚÔÈÐÓÈɯ3ÌÔÐÛÈàÖɯ2ÈÕÜÚÐȭɯȹƖƔƖƘȺȭɯ6ÏÈÛɯÈÙÌɯÈÙÛÐŗÊÐÈÓɯ

ÐÕÛÌÓÓÐÎÌÕÊÌɯÓÐÛÌÙÈÊàɯÈÕËɯÊÖÔ×ÌÛÌÕÊàȳɯ ɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÍÙÈÔÌÞÖÙÒɯÛÖɯÚÜ××ÖÙÛɯÛÏÌÔȭɯ"ÖÔ×ÜÛÌÙÚɯÈÕËɯ

$ËÜÊÈÛÐÖÕɯ.×ÌÕȮɯƚȹƕƔƔƕƛƕɪȺ 

ƘƘȭɯ3ÏÌɯ-ÈÛÐÖÕÈÓɯ(ÕÚÛÐÛÜÛÌɯÍÖÙɯ'ÌÈÓÛÏɯÈÕËɯ6ÌÓÍÈÙÌɯ3'+ɯȹƖƔƖƘȺȭɯ(ÕÊÙÌÈÚÌËɯÐÕÊÖÔÌɯËÐŚÊÜÓÛÐÌÚɯÈÔÖÕÎɯÏÐÎÏÌÙɯ

ÌËÜÊÈÛÐÖÕɯÚÛÜËÌÕÛÚɯɬɯÐÕÊÖÔÌɯÐÚɯÚÊÈÙÊÌɯÍÖÙɯÖÕÌɯÐÕɯŗÝÌȭɯ-ÌÞÚɯÈÙÛÐÊÓÌȮɯƕȭƕƔȭƖƔƖƘ 

Ƙƙȭɯ3ÏÌɯ1ÌÊÛÖÙÚɀɯ"ÖÕÍÌÙÌÕÊÌɯÖÍɯ%ÐÕÕÐÚÏɯ4ÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯ ××ÓÐÌËɯ2ÊÐÌÕÊÌÚɯ ÙÌÕÌɯȹƖƔƖƖȺȭɯ1ÌÊÖÔÔÌÕËÈÛÐÖÕɯÖÕɯÛÏÌɯ

ÚÏÈÙÌËɯÊÖÔ×ÌÛÌÕÊÌÚɯÖÍɯÜÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯÈ××ÓÐÌËɯÚÊÐÌÕÊÌÚɯÈÕËɯÛÏÌÐÙɯÈ××ÓÐÊÈÛÐÖÕȭ ɯÒÖÔ×ÌÛÌÕÚÚÌÐÚÛÈɪÑÈɪÕÐÐËÌÕɪ

ÚÖÝÌÓÛÈÔÐÚÌÚÛÈɪƖƔƖƖɤ 

Ƙƚȭɯ3ÏÌɯ1ÌÊÛÖÙÚɀɯ"ÖÕÍÌÙÌÕÊÌɯÖÍɯ%ÐÕÕÐÚÏɯ4ÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯ ××ÓÐÌËɯ2ÊÐÌÕÊÌÚɯ ÙÌÕÌɯȹƖƔƖƗȺȭɯ ÙÌÕÌɅÚɯ

ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÖÕɯÛÏÌɯÜÚÌɯÖÍɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÍÖÙɯÜÕÐÝÌÙÚÐÛÐÌÚɯÖÍɯÈ××ÓÐÌËɯÚÊÐÌÕÊÌÚȭɯɯ

ÈÔÔÈŲÐÒÖÙÒÌÈÒÖÜÓÜÐÓÓÌɤ 

Ƙƛȭɯ5ÈÈÏÛÖÕÐÌÔÐȮɯ2ȭȮɯ!ÜÛÜÙÈÒȮɯ&ȭȮ*ÈÓÔÐȮɯ/ȭȮɯȫɯ1ÜÜÚÒÈÕÌÕȭɯȹƖƔƖƗȺȭɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÈÕËɯÐÛÚɯËÌÛÌÙÔÐÕÈÕÛÚɯÈÕËɯ

ÊÖÕÚÌØÜÌÕÊÌÚȯɯ-ÌÞɯÚÜÙÝÌàɯÌÝÐËÌÕÊÌɯÍÙÖÔɯ%ÐÕÓÈÕËȭɯ)ÖÜÙÕÈÓɯÖÍɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàɯÈÕËɯ6ÌÓÓÉÌÐÕÎȮɯƕȹƖȺȮɯƗƚƝɪƘƔƖ 

ƘƜȭɯ5ÈÕɯ1ÖÖÐÑȮɯ,ȭȮɯ+ÜÚÈÙËÐȮɯ ȭȮɯȫɯ ÓÌÚÚÐÌȮɯ1ȭɯȹƖƔƕƕȺȭɯ%ÐÕÈÕÊÐÈÓɯÓÐÛÌÙÈÊàɯÈÕËɯÚÛÖÊÒɯÔÈÙÒÌÛɯ×ÈÙÛÐÊÐ×ÈÛÐÖÕ 

ƘƝȭɯ)ÖÜÙÕÈÓɯÖÍɯ%ÐÕÈÕÊÐÈÓɯ$ÊÖÕÖÔÐÊÚȭɯƕƔƕȹƖȺȮɯƘƘƝ 
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ƙƔȭɯ6ÈŲÚȮɯ&ȭȮɯ&ÈÙŗÌÓËȮɯ3ȭ ȭȮɯȫɯ#ÈÝÐÚȮɯ,ȭ3ȭɯȹƖƔƖƗȺȭɯ$ß×ÌÙÐÌÕÊÌÚȮɯ2Ü××ÖÙÛÚȮɯÈÕËɯ2ÛÙÈÛÌÎÐÌÚɯÖÍɯ%ÐÙÚÛɪɯ&ÌÕÌÙÈÛÐÖÕɯ

"ÖÓÓÌÎÌɯ2ÛÜËÌÕÛÚȮɯ"ÖÓÓÌÎÌɯ3ÌÈÊÏÐÕÎȮɯƛƕȹƕȺȮɯƗƜɪƘƜ 

ƙƕȭɯ 

ƙƖȭɯ6ÐÓÓÐÚȮɯ+ȭ$ȭɯȹƖƔƕƛȺɯ%ÐÕÈÕÊÌɪ(ÕÍÖÙÔÌËɯ"ÐÛÐáÌÕÚȮɯ"ÐÛÐáÌÕɪ(ÕÍÖÙÔÌËɯ%ÐÕÈÕÊÌȯɯ Õɯ$ÚÚÈàɯ.ÊÊÈÚÐÖÕÌËɯÉàɯÛÏÌɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ'ÈÕËÉÖÖÒɯÖÍɯ%ÐÕÈÕÊÐÈÓɯ+ÐÛÌÙÈÊàȭɯ)ȭɯ2ÖÊȭɯ2ÊÐȭɯ$ËÜÊȭȮɯƕƚȮɯƕƚɪƖƛ 

ƙƗȭɯ6ÖÙÓË  $ÊÖÕÖÔÐÊ %ÖÙÜÔ ȹƖƔƖƗȺȭ &ÓÖÉÈÓ &ÌÕËÌÙ &È× 1Ì×ÖÙÛȭ  ÊÊÌÚÚÌË ÈÛȯ 

 

  



ƕƗ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

#.$2ɯ23 3$ɯ.%ɯ(-".1/.1 3(.-ɯ %%$"3ɯ%(1,ɯ5 +4$ȳ 

"ÈÙÖÓɯ!ÖàÌÙȮɯ)ÜÈÕɯ)ÈÙÈÔÐÓÓÖȮɯ/ÈÛÙÐáÐÈɯ/ÖÙÙÐÕÐ 

+ÖÕÎɯ(ÚÓÈÕËɯ4ÕÐÝÌÙÚÐÛàɯɪɯ/ÖÚÛɯÊÈÔ×ÜÚȮɯ!ÙÖÖÒÝÐÓÓÌȮɯ-8Ȯɯ42  

 

 

#ÖÌÚɯ2ÛÈÛÌɯÖÍɯ(ÕÊÖÙ×ÖÙÈÛÐÖÕɯÈřÌÊÛɯ%ÐÙÔɯ5ÈÓÜÌȳɯɯ 

 

"ÈÙÖÓɯ!ÖàÌÙɖ 

 ÚÚÖÊÐÈÛÌɯ/ÙÖÍÌÚÚÖÙɯÖÍɯ%ÐÕÈÕÊÌ 

+ÖÕÎɯ(ÚÓÈÕËɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÖÚÛɯ"ÈÔ×ÜÚ 

!ÙÖÖÒÝÐÓÓÌȮɯ-ÌÞɯ8ÖÙÒȮɯƕƕƙƘƜ 

ɯÌÔÈÐÓȯɯÊÈÙÖÓȭÉÖàÌÙɑÓÐÜȭÌËÜɯ 

.1"(#ȯɯƔƔƔƔɪƔƔƔƕɪƚƗƙƜɪƛƗƙƗ 

 ɖɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÈÜÛÏÖÙ 

 

)ÜÈÕɯ)ÈÙÈÔÐÓÓÖ 

 ÚÚÖÊÐÈÛÌɯ/ÙÖÍÌÚÚÖÙɯÖÍɯ#ÈÛÈɯ ÕÈÓàÛÐÊÚ 

+ÖÕÎɯ(ÚÓÈÕËɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÖÚÛɯ"ÈÔ×ÜÚ 

!ÙÖÖÒÝÐÓÓÌȮɯ-ÌÞɯ8ÖÙÒȮɯƕƕƙƘƜ 

ɯÌÔÈÐÓȯɯÑÜÈÕȭÑÈÙÈÔÐÓÓÖɑÓÐÜȭÌËÜɯ 

 

 

/ÈÛÙÐáÐÈɯ/ÖÙÙÐÕÐ 

 ÚÚÖÊÐÈÛÌɯ/ÙÖÍÌÚÚÖÙɯÖÍɯ,ÈÕÈÎÌÔÌÕÛ 

+ÖÕÎɯ(ÚÓÈÕËɯ4ÕÐÝÌÙÚÐÛàȮɯ/ÖÚÛɯ"ÈÔ×ÜÚ 

!ÙÖÖÒÝÐÓÓÌȮɯ-ÌÞɯ8ÖÙÒȮɯƕƕƙƘƜ 

$ÔÈÐÓȯɯ×ÈÛÙÐáÐÈȭ×ÖÙÙÐÕÐɑÓÐÜȭÌËÜ 
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 !231 "3 

3ÏÌɯÊÏÖÐÊÌɯÍÈÊÌËɯÉàɯÈɯÊÖÔ×ÈÕàɯÖÍɯÞÏÌÙÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÚɯÈɯÕÖÕɪÛÙÐÝÐÈÓɯËÌÊÐÚÐÖÕȭɯɯ(ÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚȮɯŗÙÔÚɯ

ÏÈÝÌɯÛÙÈËÐÛÐÖÕÈÓÓàɯÊÏÖÚÌÕɯ#ÌÓÈÞÈÙÌɯÈÚɯÛÏÌÐÙɯÚÛÈÛÌɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÖÕȭɯɯ'ÐÚÛÖÙÐÊÈÓÓàȮɯÙÌÈÚÖÕÚɯÍÖÙɯÛÏÐÚɯÐÕÊÓÜËÌɯ

ÊÖÙ×ÖÙÈÛÌɯÓÈÞÚȮɯÛÈßɯÈËÝÈÕÛÈÎÌÚɯÈÕËɯÚÐÔ×ÓÐÊÐÛàȭɯɯ'ÖÞÌÝÌÙȮɯÏÜÕËÙÌËÚɯÖÍɯÊÖÔ×ÈÕÐÌÚɯÏÈÝÌɯÊÏÖÚÌÕɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯ

ÐÕɯÖÛÏÌÙɯÚÛÈÛÌÚȭɯɯ3ÏÐÚɯ×È×ÌÙɯÚÌÌÒÚɯÛÖɯÌß×ÓÖÙÌɯÞÏÌÛÏÌÙɯÛÏÌÙÌɯÈÙÌɯ×ÌÙÍÖÙÔÈÕÊÌɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯÛÏÖÚÌɯŗÙÔÚɯ

ÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÖÜÛɯÖÍɯÚÛÈÛÌȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯŗÙÔÚɯÛÏÈÛɯÊÏÖÚÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÈɯÚÛÈÛÌɯÖÛÏÌÙɯÛÏÈÕɯÛÏÌÐÙɯ

ÚÛÈÛÌɯÖÍɯËÖÔÐÊÐÓÌɯÜÕËÌÙ×ÌÙÍÖÙÔɯÐÕɯÉÖÛÏɯÛÏÌɯƙɪàÌÈÙɯÈÕËɯƕƔɪàÌÈÙɯÈÕÕÜÈÓÐáÌËɯÔÈÙÒÌÛɯÈËÑÜÚÛÌËɯÙÌÛÜÙÕȭ 

*ÌàɯÞÖÙËÚȯɯ2ÛÈÛÌɯÖÍɯ(ÕÊÖÙ×ÖÙÈÛÐÖÕȮɯÝÈÓÜÈÛÐÖÕȮɯÚÛÖÊÒɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÛÈßȮɯÓÈÞ 

(-31.#4"3(.-ɯ 

$ÝÌÙàɯÊÖÔ×ÈÕàɯÔÜÚÛɯËÌÊÐËÌɯÞÏÌÙÌɯÛÖɯÉÈÚÌɯÛÏÌÐÙɯÊÖÔ×ÈÕàȭɯɯ3ÏÐÚɯËÌÊÐÚÐÖÕɯÊÈÕɯËÌ×ÌÕËɯÜ×ÖÕɯÛÏÌɯÏÐÚÛÖÙÐÊÈÓɯ

ÍÖÜÕËÈÛÐÖÕɯÖÍɯÛÏÌɯÊÖÔ×ÈÕàȮɯÞÖÙÒÍÖÙÊÌɯËàÕÈÔÐÊÚȮɯÈÚɯÞÌÓÓɯÈÚɯÓÖÎÐÚÛÐÊÚȭɯɯ.ÕÊÌɯÈɯÊÖÔ×ÈÕàɯËÌÊÐËÌÚɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌȮɯ

ÛÏÌàɯÍÈÊÌɯÈÕÖÛÏÌÙɯËÌÊÐÚÐÖÕɯÈÚɯÛÖɯÛÏÌɯÚÛÈÛÌɯÐÕɯÞÏÐÊÏɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌȭɯɯ,ÈÕàɯÚÛÈÛÌÚɯÚÐÔ×ÓàɯËÌÊÐËÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯ

ÛÏÌɯÚÈÔÌɯÚÛÈÛÌɯÐÕɯÞÏÐÊÏɯÛÏÌàɯÈÙÌɯËÖÔÐÊÐÓÌËȭɯɯ'ÖÞÌÝÌÙȮɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯÊÖÔ×ÈÕÐÌÚɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ

2ÛÈÛÌÚɯÏÈÝÌɯËÌÊÐËÌËɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÈɯËÐřÌÙÌÕÛɯÚÛÈÛÌȭɯɯ 

,ÈÕàɯŗÙÔÚɯÛÏÈÛɯËÌÊÐËÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÖÜÛɯÖÍɯÚÛÈÛÌɯÎÙÈÝÐÛÈÛÌɯÛÖÞÈÙËÚɯ#ÌÓÈÞÈÙÌȮɯÉÜÛɯÛÏÌÙÌɯÈÙÌɯÈɯÏÈÕËÍÜÓɯÖÍɯÖÛÏÌÙɯ

ÚÛÈÛÌÚɯÛÏÈÛɯÏÈÝÌɯÈɯÚÐÎÕÐŗÊÈÕÛɯÕÜÔÉÌÙɯÖÍɯŗÙÔÚɯËÌÊÐËÐÕÎɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÛÏÌÐÙɯÚÛÈÛÌÚɯÎÐÝÐÕÎɯÈɯÉÐÛɯÖÍɯÊÖÔ×ÌÛÐÛÐÖÕɯ

ÛÖɯ#ÌÓÈÞÈÙÌȭɯɯ(ÛɯÚÏÖÜÓËɯÉÌɯÕÖÛÌËɯÛÏÈÛɯÐÕɯÚÖÔÌɯÐÕÚÛÈÕÊÌÚȮɯŗÙÔÚɯÏÈÝÌɯÔÖÝÌËɯÛÏÌÐÙɯÚÛÈÛÌɯÖÍɯËÖÔÐÊÐÓÌɯÈÕËɯÓÌÍÛɯÛÏÌÐÙɯ

ÚÛÈÛÌɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÖÕɯÐÕɯÛÏÌɯÖÙÐÎÐÕÈÓɯÚÛÈÛÌȮɯÈÚɯÐÚɯÛÏÌɯÊÈÚÌɯÖÍɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ/È×ÌÙɯÞÏÐÊÏɯÞÈÚɯÖÙÐÎÐÕÈÓÓàɯÉÈÚÌËɯÐÕɯ

-ÌÞɯ8ÖÙÒȮɯÐÕÊÖÙ×ÖÙÈÛÌËɯÐÕɯ-ÌÞɯ8ÖÙÒȮɯÉÜÛɯÓÈÛÌÙɯÔÖÝÌËɯÛÏÌÐÙɯÚÛÈÛÌɯÖÍɯËÖÔÐÊÐÓÌɯÛÖɯ3ÌÕÕÌÚÚÌÌɯÉÜÛɯÓÌÍÛɯÛÏÌÐÙɯÚÛÈÛÌɯÖÍɯ

ÐÕÊÖÙ×ÖÙÈÛÐÖÕɯÈÚɯ-ÌÞɯ8ÖÙÒȭ 

"ÖÔ×ÈÕÐÌÚɯÔÈàɯÊÏÖÖÚÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÚÛÈÛÌÚɯÞÐÛÏɯ×ÙÌÍÌÙÌÕÛÐÈÓɯÓÈÞÚɯÍÖÙɯÊÖÙ×ÖÙÈÛÐÖÕÚȭɯɯ(ÕɯÛÏÌɯÓÈÛÌɯƕƝƜƔɀÚȮɯ

-ÌÝÈËÈɯÌÔÌÙÎÌËɯÈÚɯ#ÌÓÈÞÈÙÌɀÚɯËÐÚÛÈÕÛɯÊÖÔ×ÌÛÐÛÖÙɯȹ!ÈÐÕÉÙÐËÎÌȮɯƖƔƖƙȺȭɯɯ2ÖÔÌɯÊÖÙ×ÖÙÈÛÐÖÕÚɯÏÈÝÌɯÊÏÖÚÌÕɯÛÖɯ

ÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯ-ÌÝÈËÈɯËÜÌɯÛÖɯÐÛÚɯÊÖÙ×ÖÙÈÛÌɯÍÙÐÌÕËÓàɯÓÌÎÈÓɯÚàÚÛÌÔȭɯɯ ɯÏÈÕËÍÜÓɯÖÍɯÖÛÏÌÙɯÚÛÈÛÌÚɯÈÓÚÖɯÏÈÝÌɯÙÌÊÌÐÝÌËɯÈɯ

ÚÐÎÕÐŗÊÈÕÛɯÈÔÖÜÕÛɯÖÍɯÖÜÛɯÖÍɯÚÛÈÛÌɯÐÕÊÖÙ×ÖÙÈÛÐÖÕÚȮɯÈÚɯÞÌÓÓȭɯɯ(ÛɯÐÚɯ×ÖÚÚÐÉÓÌɯÛÏÈÛɯÊÖÔ×ÈÕÐÌÚɯÊÏÖÖÚÐÕÎɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯ

ÐÕɯÚÛÈÛÌÚɯÞÐÛÏɯÔÖÙÌɯÓÌÕÐÌÕÛɯÊÖÙ×ÖÙÈÛÌɯÓÈÞÚɯÖÙɯÖÛÏÌÙɯ×ÌÙÊÌÐÝÌËɯÉÌÕÌŗÛÚɯÔÈàɯÏÈÝÌɯÈÕɯÈËÝÈÕÛÈÎÌɯÈÕËɯÛÏÜÚɯÏÈÝÌɯ

ÏÐÎÏÌÙɯÚÛÖÊÒɯ×ÙÐÊÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÙɯÏÐÎÏÌÙɯÝÈÓÜÈÛÐÖÕÚȭɯɯ 

%ÖÙɯÌÈÊÏɯÚÛÈÛÌɯÐÕɯÛÏÌɯ4ȭ2ȭȮɯ3ÈÉÓÌɯƕɯÚÏÖÞÚɯÛÏÌɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯŗÙÔÚɯÛÏÈÛɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÛÏÌɯÏÖÔÌɯÚÛÈÛÌȮɯÈÓÖÕÎɯÞÐÛÏɯ

ÛÏÌɯÛÖ×ɯËÌÚÛÐÕÈÛÐÖÕɯÚÛÈÛÌÚɯÉàɯ×ÌÙÊÌÕÛÈÎÌȭɯɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÐÕɯ ÙÐáÖÕÈȮɯÖÕÓàɯƛǔɯÖÍɯŗÙÔÚɯËÖÔÐÊÐÓÌËɯÐÕɯ ÙÐáÖÕÈɯÏÈÝÌɯ

ÐÕÊÖÙ×ÖÙÈÛÌËɯÐÕɯ ÙÐáÖÕÈȮɯÞÐÛÏɯƘƚǔɯÖÍɯŗÙÔÚɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÐÕɯ#ÌÓÈÞÈÙÌȮɯƗƘǔɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÐÕɯ-ÌÝÈËÈɯÈÕËɯƖǔɯ

ÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÐÕɯ6àÖÔÐÕÎȭɯɯ3ÏÌɯÓÈÚÛɯÊÖÓÜÔÕɯÚÏÖÞÚɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯŗÙÔÚɯÐÕɯÛÏÌɯÚÈÔ×ÓÌɯËÖÔÐÊÐÓÌËɯÐÕɯÛÏÈÛɯÚÛÈÛÌȭ 

 

Table 1.  State of domicile by state of incorporation  

2ÛÈÛÌ 

/ÌÙÊÌÕÛÈÎÌɯ

ÛÏÈÛɯ

ÐÕÊÖÙ×ÖÙÈÛÌ

ÚɯÐÕɯÏÖÔÌɯ

ÚÛÈÛÌ 

2ÛÈÛÌɯÞÐÛÏɯÛÏÌɯ

ÓÈÙÎÌÚÛɯ

×ÌÙÊÌÕÛÈÎÌɯÖÍɯ

ÐÕÊÖÙ×ÖÙÈÛÐÖÕ

ÚɯÖÜÛɯÖÍɯÚÛÈÛÌ 
 

2ÛÈÛÌɯÞÐÛÏɯÛÏÌɯ

ÚÌÊÖÕËɯÓÈÙÎÌÚÛɯ

×ÌÙÊÌÕÛÈÎÌɯÖÍɯ

ÐÕÊÖÙ×ÖÙÈÛÐÖÕ

ÚɯÖÜÛɯÖÍɯÚÛÈÛÌ 
 

2ÛÈÛÌɯÞÐÛÏɯÛÏÌɯ

ÛÏÐÙËɯÓÈÙÎÌÚÛɯ

×ÌÙÊÌÕÛÈÎÌɯÖÍɯ

ÐÕÊÖÙ×ÖÙÈÛÐÖÕ

ÚɯÖÜÛɯÖÍɯÚÛÈÛÌ 
  

 ÓÈÚÒÈ ƙƔǔ #ÌÓÈÞÈÙÌ ƙƔǔ   
 

  
  

 ÓÈÉÈÔÈ Ɩƙǔ #ÌÓÈÞÈÙÌ ƚƘǔ   
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 ÙÐáÖÕÈ ƛǔ #ÌÓÈÞÈÙÌ Ƙƚǔ -ÌÝÈËÈ ƗƘǔ 6àÖÔÐÕÎ Ɩǔ  

 ÙÒÈÕÚÈÚ Ɲǔ #ÌÓÈÞÈÙÌ ƗƝǔ -ÌÝÈËÈ ƕƛǔ 6àÖÔÐÕÎ Ɲǔ  

"ÈÓÐÍÖÙÕÐÈ Ɲǔ #ÌÓÈÞÈÙÌ ƚƕǔ -ÌÝÈËÈ ƖƔǔ %ÓÖÙÐËÈ Ɩǔ  

"ÖÓÖÙÈËÖ ƖƔǔ #ÌÓÈÞÈÙÌ ƙƘǔ -ÌÝÈËÈ ƕƜǔ !ÙÐÛȭɯ"ÖÓÜÔÉÐÈ Ƙǔ  

"ÖÕÕÌÊÛÐÊÜÛ ƕƔǔ #ÌÓÈÞÈÙÌ ƚƜǔ -ÌÝÈËÈ Ɲǔ -ÌÞɯ8ÖÙÒ Ɨǔ  

#" ƖƔǔ #ÌÓÈÞÈÙÌ ƙƔǔ -ÌÝÈËÈ ƖƔǔ !ÙÐÛȭɯ"ÖÓÜÔÉÐÈ ƖƔǔ  

#ÌÓÈÞÈÙÌ ƜƔǔ "ÈÓÐÍÖÙÕÐÈ ƙǔ -ÌÝÈËÈ ƙǔ   
 

 

%ÓÖÙÐËÈ Ɩƙǔ #ÌÓÈÞÈÙÌ Ɨƙǔ -ÌÝÈËÈ ƖƝǔ "ÖÓÖÙÈËÖ Ɩǔ  

&ÌÖÙÎÐÈ ƖƘǔ #ÌÓÈÞÈÙÌ Ƙƛǔ -ÌÝÈËÈ ƕƖǔ   
 

 

'ÈÞÈÐÐ ƕƘǔ #ÌÓÈÞÈÙÌ ƘƗǔ -ÌÝÈËÈ ƕƘǔ   
 

 

(ËÈÏÖ Ƙƚǔ #ÌÓÈÞÈÙÌ Ɩƙǔ -ÌÝÈËÈ ƕƘǔ   
 

 

(ÓÓÐÕÖÐÚ ƛǔ #ÌÓÈÞÈÙÌ ƚƛǔ -ÌÝÈËÈ ƕƕǔ ,ÈÙàÓÈÕË ƙǔ  

(ÕËÐÈÕÈ ƘƜǔ #ÌÓÈÞÈÙÌ ƗƘǔ -ÌÝÈËÈ ƕƕǔ 6àÖÔÐÕÎ Ɨǔ  

(ÖÞÈ ƙƛǔ #ÌÓÈÞÈÙÌ ƖƝǔ -ÌÝÈËÈ ƕƔǔ   
 

 

*ÈÕÚÈÚ ƕƝǔ #ÌÓÈÞÈÙÌ ƙƛǔ -ÌÝÈËÈ ƕƝǔ ,ÈÙàÓÈÕË ƙǔ  

*ÌÕÛÜÊÒà ƖƔǔ #ÌÓÈÞÈÙÌ ƘƘǔ   
 

  
 

 

+ÖÜÐÚÐÈÕÈ Ƙƕǔ #ÌÓÈÞÈÙÌ ƖƝǔ -ÌÝÈËÈ ƕƖǔ   
 

 

,ÈÐÕÌ ƗƜǔ #ÌÓÈÞÈÙÌ ƗƜǔ -ÌÝÈËÈ ƕƗǔ -ÌÞɯ8ÖÙÒ ƕƗǔ  

,ÈÙàÓÈÕË ƖƗǔ #ÌÓÈÞÈÙÌ ƕǔ -ÌÝÈËÈ ƕƕǔ %ÓÖÙÐËÈ Ɨǔ  

,ÈÚÚÈÊÏÜÚÌŲ

Ú ƕƔǔ #ÌÓÈÞÈÙÌ ƛƛǔ -ÌÝÈËÈ ƛǔ ,ÈÙàÓÈÕË Ɩǔ  

,ÐÊÏÐÎÈÕ ƗƜǔ #ÌÓÈÞÈÙÌ ƗƜǔ -ÌÝÈËÈ ƕƙǔ %ÓÖÙÐËÈ Ƙǔ  

,ÐÕÕÌÚÖÛÈ ƗƝǔ #ÌÓÈÞÈÙÌ ƘƖǔ -ÌÝÈËÈ ƕƗǔ !ÙÐÛȭɯ"ÖÓȭ Ɨǔ  

,ÐÚÚÐÚÚÐ××Ð ƙƔǔ #ÌÓÈÞÈÙÌ ƗƔǔ -ÌÝÈËÈ ƖƔǔ   
 

 

,ÐÚÚÖÜÙÐ Ɨƚǔ #ÌÓÈÞÈÙÌ Ƙƚǔ -ÌÝÈËÈ ƙǔ   
 

 

,ÖÕÛÈÕÈ ƕƖǔ #ÌÓÈÞÈÙÌ ƚƗǔ -ÌÝÈËÈ ƕƗǔ 3ÌßÈÚ ƕƗǔ  

-ÌÉÙÈÚÒÈ ƕƚǔ #ÌÓÈÞÈÙÌ ƘƜǔ ,ÈÙàÓÈÕË ƕƖǔ -ÌÝÈËÈ Ɯǔ  

-ÌÝÈËÈ ƛƜǔ #ÌÓÈÞÈÙÌ ƕƘǔ %ÓÖÙÐËÈ Ɩǔ 6àÖÔÐÕÎ ƕǔ  

-ÌÞɯ

'ÈÔ×ÚÏȭ ƕƜǔ #ÌÓÈÞÈÙÌ ƙƝǔ -ÌÞɯ8ÖÙÒ ƚǔ %ÓÖÙÐËÈ ƚǔ  
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-ÌÞɯ)ÌÙÚÌà ƕƗǔ #ÌÓÈÞÈÙÌ ƚƕǔ -ÌÝÈËÈ ƕƙǔ -ÌÞɯ8ÖÙÒ Ɨǔ  

-ÌÞɯ,ÌßÐÊÖ ƕƗǔ #ÌÓÈÞÈÙÌ ƗƜǔ -ÌÝÈËÈ Ɩƙǔ ,ÈÙàÓÈÕË ƕƗǔ  

-ÌÞɯ8ÖÙÒ ƕƔǔ #ÌÓÈÞÈÙÌ ƚƙǔ -ÌÝÈËÈ ƕƙǔ ,ÈÙàÓÈÕË Ƙǔ  

-ÖÙÛÏɯ

"ÈÙÖÓÐÕÈ Ɩƙǔ #ÌÓÈÞÈÙÌ Ƙƚǔ -ÌÝÈËÈ ƕƝǔ -ÌÞɯ8ÖÙÒ Ɨǔ  

-ÖÙÛÏɯ#ÈÒÖÛÈ ƕƕǔ #ÌÓÈÞÈÙÌ ƙƚǔ -ÌÝÈËÈ ƖƖǔ ,ÈÙàÓÈÕË ƕƕǔ  

.ÏÐÖ ƘƗǔ #ÌÓÈÞÈÙÌ Ƙƕǔ -ÌÝÈËÈ ƛǔ ,ÈÙàÓÈÕË ƙǔ  

.ÒÓÈÏÖÔÈ Ɨƚǔ #ÌÓÈÞÈÙÌ ƘƖǔ -ÌÝÈËÈ ƕƛǔ "ÖÓÖÙÈËÖ Ɨǔ  

.ÙÌÎÖÕ ƘƝǔ -ÌÝÈËÈ ƖƖǔ #ÌÓÈÞÈÙÌ ƖƔǔ 6àÖÔÐÕÎ Ɩǔ  

/ÌÕÕÚàÓÝÈÕÐÈ Ƙƕǔ #ÌÓÈÞÈÙÌ ƘƖǔ -ÌÝÈËÈ Ɯǔ ,ÈÙàÓÈÕË Ɨǔ  

1ÏÖËÌɯ(ÚÓÈÕË ƖƔǔ #ÌÓÈÞÈÙÌ ƚƛǔ -ÌÝÈËÈ ƕƗǔ   
 

 

2ÖÜÛÏɯ

"ÈÙÖÓÐÕÈ ƘƖǔ #ÌÓÈÞÈÙÌ ƗƖǔ -ÌÝÈËÈ Ɯǔ %ÓÖÙÐËÈ ƙǔ  

2ÖÜÛÏɯ#ÈÒÖÛÈ ƘƘǔ #ÌÓÈÞÈÙÌ ƗƗǔ "ÖÓÖÙÈËÖ ƕƕǔ -ÌÝÈËÈ ƕƕǔ  

3ÌÕÕÌÚÚÌÌ ƗƜǔ #ÌÓÈÞÈÙÌ ƗƝǔ -ÌÝÈËÈ ƕƜǔ -ÌÞɯ8ÖÙÒ Ɩǔ  

3ÌßÈÚɯ ƕƔǔ #ÌÓÈÞÈÙÌ ƙƛǔ -ÌÝÈËÈ Ɩƙǔ "ÖÓÖÙÈËÖ Ɩǔ  

4ÛÈÏ ƖƜǔ #ÌÓÈÞÈÙÌ Ɨƛǔ -ÌÝÈËÈ Ɩƙǔ 6àÖÔÐÕÎ Ɩǔ  

5ÌÙÔÖÕÛ ƙƔǔ #ÌÓÈÞÈÙÌ ƙƔǔ   
 

  
 

 

5ÐÙÎÐÕÐÈ ƗƔǔ #ÌÓÈÞÈÙÌ ƘƜǔ -ÌÝÈËÈ ƕƖǔ ,ÈÙàÓÈÕË Ɩǔ  

6ÈÚÏÐÕÎÛÖÕ ƗƔǔ #ÌÓÈÞÈÙÌ ƘƔǔ -ÌÝÈËÈ ƕƛǔ "ÖÓÖÙÈËÖ Ɩǔ  

6ÌÚÛɯ5ÐÙÎÐÕÐÈ ƛƜǔ #ÌÓÈÞÈÙÌ ƖƗǔ   
 

  
 

 

6ÐÚÊÖÕÚÐÕ ƙƘǔ #ÌÓÈÞÈÙÌ ƖƜǔ ,ÈÙàÓÈÕË ƕƖǔ -ÌÝÈËÈ Ɩǔ  

6àÖÔÐÕÎ ƗƜǔ #ÌÓÈÞÈÙÌ ƖƝǔ -ÌÝÈËÈ ƕƝǔ "ÈÓÐÍÖÙÕÐÈ ƙǔ  

  

3ÏÐÚɯ×È×ÌÙɯÚÌÌÒÚɯÛÖɯÌß×ÓÖÙÌɯÛÏÌɯÚÛÈÛÌɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÖÕɯËÌÊÐÚÐÖÕȭɯɯ2×ÌÊÐŗÊÈÓÓàȮɯËÖɯŗÙÔÚɯÛÏÈÛɯÊÏÖÖÚÌɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯ

ÐÕɯÛÏÌÐÙɯÏÖÔÌɯÚÛÈÛÌɯÏÈÝÌɯÓÖÞÌÙɯȹÖÙɯÏÐÎÏÌÙȺɯÝÈÓÜÌÚɯÈÕËɤÖÙɯÚÛÖÊÒɯÙÌÛÜÙÕÚɯÞÏÌÕɯÊÖÔ×ÈÙÌËɯÛÖɯŗÙÔÚɯÛÏÈÛɯÏÈÝÌɯ

ÊÏÖÚÌÕɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÈÕÖÛÏÌÙɯÚÛÈÛÌȳɯɯ#ÖÌÚɯÛÏÌɯËÌÊÐÚÐÖÕɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÖÜÛɯÖÍɯÚÛÈÛÌɯÈřÌÊÛɯÛÏÌɯÙÐÚÒÐÕÌÚÚɯÖÍɯÛÏÌɯ

ŗÙÔȳɯɯ3ÏÌɯËÌÊÐÚÐÖÕɯÙÌÎÈÙËÐÕÎɯÛÏÌɯÚÛÈÛÌɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÖÕɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÉÌÊÈÜÚÌɯÐÛɯÊÖÜÓËɯÚÐÎÕÈÓɯÈɯÏÐÎÏÌÙɯÖÙɯÓÖÞÌÙɯ

ŗÙÔɯÝÈÓÜÌȭɯɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȮɯËÖÌÚɯÛÏÌɯËÌÊÐÚÐÖÕɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕÚÛÈÛÌɯÖÙɯÖÜÛɯÖÍɯÚÛÈÛÌɯ×ÙÖÝÐËÌɯÈɯÚÐÎÕÈÓɯÛÖɯ

ÐÕÝÌÚÛÖÙÚȳɯɯɯɯɯɯ 

+(3$1 341$ɯ1$5($6 

#ÌÓÈÞÈÙÌɯÏÈÚɯÉÌÌÕɯÛÏÌɯ×ÙÌÍÌÙÙÌËɯÚÛÈÛÌɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÖÕɯÚÐÕÊÌɯÛÏÌɯÌÈÙÓàɯƕƝƔƔÚȭɯ.ÝÌÙɯÛÏÌɯàÌÈÙÚȮɯÐÕɯÈɯÓÌÎÈÓɯÚÌÕÚÌɯ

#ÌÓÈÞÈÙÌɯÏÈÚɯËÌÝÌÓÖ×ÌËɯÈÕËɯÔÈÐÕÛÈÐÕÌËɯÔÈÙÒÌÛɯ×ÖÞÌÙɯÐÕɯÛÏÌɯÊÖÔ×ÌÛÐÛÐÖÕɯÍÖÙɯÊÖÙ×ÖÙÈÛÌɯÊÏÈÙÛÌÙÚɯȹ*ÈÏÈÕɯÈÕËɯ
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*ÈÔÈÙȮɯƖƔƕƕȺȭɯɯ'ÖÞÌÝÌÙȮɯÛÏÌÙÌɯÏÈÝÌɯÉÌÌÕɯÊÏÈÓÓÌÕÎÌÚɯÍÙÖÔɯÖÛÏÌÙɯÚÛÈÛÌÚɯÖÝÌÙɯÛÏÌɯàÌÈÙÚɯȹ!ÈÐÕÉÙÐËÎÌȮɯƖƔƖƙȺȭɯɯɯ2ÖÔÌɯ

ÏÈÝÌɯÊÙÐÛÐÊÐáÌËɯ#ÌÓÈÞÈÙÌɯËÖÔÐÕÈÕÊÌɯÈÚɯÉÈËɯÍÖÙɯÚÖÊÐÌÛàɯÈÕËɯÚÏÈÙÌÏÖÓËÌÙÚȮɯÌÝÌÕɯÚÜÎÎÌÚÛÐÕÎɯÍÌËÌÙÈÓÐáÐÕÎɯ

ÊÖÙ×ÖÙÈÛÌɯÓÈÞɯȹ"ÈÙàȮɯƕƝƛƘɯÈÕËɯ!ÌÉÊÏÜÒȮɯƕƝƝƖȺȭɯɯɯ.ÛÏÌÙɯÙÌÚÌÈÙÊÏɯÏÈÚɯÐÕËÐÊÈÛÌËɯÛÏÈÛɯÊÖÔ×ÌÛÐÛÐÖÕɯÉÌÛÞÌÌÕɯÚÛÈÛÌÚɯ

×ÙÖËÜÊÌÚɯÈɯÙÈÊÌɯÛÖɯÛÏÌɯÛÖ×ɯȹ6ÐÕÛÌÙȮɯƕƝƛƛȺȭ 

 ,ÈÕàɯÚÛÈÛÌÚɯÚÐÔ×ÓàɯÊÏÖÖÚÌɯÉÌÛÞÌÌÕɯ#ÌÓÈÞÈÙÌɯÈÕËɯÛÏÌÐÙɯÚÛÈÛÌɯÖÍɯËÖÔÐÊÐÓÌȭɯɯ#ÈÐÕÌÚɯȹƖƔƔƖȺɯÕÖÛÌÚɯÛÏÈÛɯ

ÛÏÌÙÌɯÐÚɯÈɯÚÜÉÚÛÈÕÛÐÈÓɯÏÖÔÌɯÚÛÈÛÌɯÉÐÈÚȮɯ×ÖÛÌÕÛÐÈÓÓàɯËÜÌɯÛÖɯÛÏÌɯÍÈÊÛɯÛÏÈÛɯÓÈÞàÌÙÚɯÍÙÖÔɯÛÏÌɯÏÖÔÌɯÚÛÈÛÌɯ×ÓÈàɯÈɯÒÌàɯ

ÙÖÓÌɯÐÕɯÛÏÌɯËÌÊÐÚÐÖÕɯÈÕËɯÈÙÌɯÍÈÔÐÓÐÈÙɯÞÐÛÏɯÛÏÌɯÓÈÞÚɯÖÍɯÛÏÌÐÙɯÚÛÈÛÌȭɯɯ6ÐÛÏɯÙÌÎÈÙËÚɯÛÖɯ#ÌÓÈÞÈÙÌȮɯ#ÈÐÕÌÚɯȹƖƔƔƖȺɯÈÓÚÖɯ

ÕÖÛÌÚɯÛÏÈÛɯÔÖÚÛɯ42ɯÊÖÙ×ÖÙÈÛÌɯÓÈÞàÌÙÚɯÈÙÌɯÛÙÈÐÕÌËɯÐÕɯ#ÌÓÈÞÈÙÌɯÓÈÞɯÔÈÒÐÕÎɯÐÛɯÈɯÛÖ×ɯÚÛÈÛÌɯÍÖÙɯÊÖÙ×ÖÙÈÛÌɯÊÏÈÙÛÌÙÚȭɯɯ

,ÈÕÌÚÏɯȹƖƔƕƕȺɯÌßÈÔÐÕÌÚɯÛÏÌɯÊÖÚÛÚɯÖÍɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÐÕɯ#ÌÓÈÞÈÙÌɯÕÖÛÐÕÎɯÛÏÈÛɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÐÕɯ#ÌÓÈÞÈÙÌɯÊÈÕɯÉÌɯ

Ìß×ÌÕÚÐÝÌɯÞÐÛÏɯÊÖÙ×ÖÙÈÛÐÖÕÚɯ×ÈàÐÕÎɯÜ×ɯÛÖɯȜƕƜƔȮƔƔƔɯÈÕÕÜÈÓÓàȮɯÞÏÐÊÏɯÐÚɯÏÐÎÏÌÙɯÛÏÈÕɯÐÕÊÖÙ×ÖÙÈÛÐÖÕɯÐÕɯÈÕàɯÖÛÏÌÙɯ

ÚÛÈÛÌȭɯɯɯ 

 3ÏÌÙÌɯÏÈÚɯÉÌÌÕɯÈɯÛÙÌÕËɯÜÕËÌÙÞÈàɯÞÏÌÙÌɯÊÖÙ×ÖÙÈÛÐÖÕÚɯÈÙÌɯÊÏÖÖÚÐÕÎɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɯÚÛÈÛÌÚɯÖÛÏÌÙɯÛÏÈÕɯ

#ÌÓÈÞÈÙÌɯȹ ÙÔÖÜÙȮɯÌÛɯÈÓɯƖƔƕƖȺȮɯÈÚɯÚÛÈÛÌÚɯÈÙÌɯÚÏÖ××ÐÕÎɯÈÙÖÜÕËɯÍÖÙɯ×ÖÛÌÕÛÐÈÓÓàɯÉÌŲÌÙɯÓÌÎÈÓɯ×ÙÖÛÌÊÛÐÖÕÚɯÈÕËɯÖÛÏÌÙɯ

ÉÌÕÌŗÛÚȭɯɯ3ÏÌÙÌɯÐÚɯÈÓÚÖɯÈɯÚÐáÌɯÊÖÔ×ÖÕÌÕÛɯÞÐÛÏɯÚÛÈÛÌÚɯ×ÖÛÌÕÛÐÈÓÓàɯÎÈÐÕÐÕÎɯÔÖÙÌɯÍÙÖÔɯÓÈÙÎÌÙɯÊÖÙ×ÖÙÈÛÐÖÕÚɯ
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The states with the lowest to highest percentages of incorporating in-state can be seen in Table 2.   The states 

which have the highest departure rates are Arizona, Illinois, Arkansas and California.  The states with the 

lowest departure rates are Delaware, West Virginia, Nevada, Iowa and Wisconsin.  

3ÈÉÓÌɯƖȯɯɯ2ÛÈÛÌÚɯÓÐÚÛÌËɯÉàɯ×ÌÙÊÌÕÛÈÎÌɯÛÏÈÛɯÐÕÊÖÙ×ÖÙÈÛÌɯÐÕɪÚÛÈÛÌɯ 
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The data shows that many states are incorporating out of state.  Which states are a magnet for companies 

choosing to incorporate out of state?  To determine this, we segmented the data into those companies 

incorporating in -state and out of state.  Using the subset of firms that chose to incorporate out of state, we 

sorted the data by the destination state to see the top states where firms incorporate (Table 3).  It is no surprise 

that 66.53% of the firms that incorporate out of state chose Delaware.  The second top destination state is 

Nevada with 21.99% for the firms choosing to incorporate out of state.  The third -place destination state is 
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Maryland with 2.38% of firms choosing to incorporate out of state.  Florida, Colorado and Wyoming are next 

with 1.74%, 1.41% and 1.17%, respectively.  The remaining states have less than 1% of firms choosing their 

state as the state of incorporation.  When combing through the data, one can see instances where firms that 

incorporate out of state may have chosen a border state or other situations where firms have moved their state 

of domicile and kept the state of incorporation the same. 

 

Table 3:  Top states where firms have decided to incorporate out of state.    
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Note that in Table 3 there are 38 states listed but there are 12 states where no state has chosen to incorporate 

outside of their state of domicile.  The states which are not attracting out of state incorporation are Arkansas, 

Hawaii, Kansas, Kentucky, Mai ne, Mississippi, Nebraska, New Hampshire, North Dakota, Rhode Island, 

Vermont, and West Virginia.  By now we can see that there are many corporations that have chosen to 

incorporate in their state of domicile, as well as many corporations that have chosen to incorporate out of state 

which is clearly a very deliberate decision. 

  Next, we seek to determine if there are differences in value and financial performance between companies 

that incorporate in the same state as their state of domicile vs those companies that have been incorporated in 

a different state.  Table 4 compares the valuation of companies that have incorporated in the same state as 

where they are domiciled (Same) versus companies that have incorporated out of state (Different).  The 

measures for valuation include the 5-year average price to earnings ratio (P/E 5 yr. avg.), the current price to 

earnings ratio (P/E), the price to book ratio (P/B) and the 5-year average price to book ratio (P/B 5 yr. avg).  The 

number of observations, means, medians and standard deviations are shown. 
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Table 4: Valuation comparison of same state and different state firms.  
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The data shows that the different state firms have a higher valuation as measured by the price to earnings 

ratio, a higher price to book valuation, and a higher 5 -year average price to book ratio, as seen in table 4.   

The median 5-year average P/E is 17.604 for the different group versus 12.435 for the same group.  The P/E 

ratio is 16.941 for the different group versus 13.757 for the same group.  The price to book (P/B) is 1.349 for the 

different group versus 0.982 for the same group.  The 5-year average price to book is 1.934 for the different 

group versus 1.223 for the same group.  These results are all statistically significant given the zero Welch p-

value.   

One measure of the riskiness of a firm is to look at the size of the standard deviation.  Firms with higher 

standard deviations would be categorized as riskier.  It should be noted that the standard deviation of the 

firms with a different state of incorpor ation from their state of domicile is much larger. The standard deviation 

for the 5-year average of the price to earnings ratio for the different group is 10.072 versus 4.194 for the same 

group. The standard deviation for the price to earnings ratio for th e different group is 13.390 versus 8.157 for 

the same group.  The standard deviation for the price to book ratio for the different group is 1.274 versus 0..448 

for the same group.  The standard deviation for the 5-year average of the price to book ratio for the different 

group is 1.529 versus 0.604 for the same group.   The Levene p-value shows these differences in standard 

deviation to all be statistically significant.   This implies that these firms that chose to incorporate out of state 

may be riskier given the higher standard deviation for the firms that incorporate in a state other than their 

state of domicile.   
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Another way to measure the success of a company is to look at the Enterprise Value (EV), Enterprise Value 

relative to earnings before interest, taxes, depreciation and amortization (EV to EBITDA), as well as the 5 year 

(5 yr. ann. Return) and 10 year (10 yr. ann. Return) annualized stock price performance as shown in table 5.   

These measures show different results in terms of which group has higher value and stock returns.   

 

Table 5:  Financial  performance comparison of same state and different state firms.  

  
$5ɯÛÖɯɯɯ 

ƕƔɯàÙȭɯ

ÈÕÕȭ ƙɯàÙȭɯÈÕÕȭ 

2ÛÈÛÐÚÛÐÊ $5 $!(3#  1ÌÛÜÙÕ 1ÌÛÜÙÕ 

.ÉÚÌÙÝÈÛÐÖÕÚɍ2ÈÔÌ Ƙƕƛ ƖƜƝ ƚƗƛ ƙƚƖ 

2ÛÈÕËÈÙËɍ#ÌÝÐÈÛÐÖÕɍ#ÐřÌÙÌÕÛ ƙƝȭƕƝƙ ƚȭƗƕƜ ƗƔȭƔƖƙ ƗƕȭƝƗƝ 

+ÌÝÌÕÌɍ×ɍÝÈÓÜÌ Ɣ ƔȭƔƕƕƚƕ Ɣ Ɣ 

,ÌÈÕɍ#ÐřÌÙÌÕÛ ƗƙȭƔƕƜ ƕƕȭƜƝƛ ɪƕƙȭƗƙƘ ɪƕƜȭƔƜƖ 

,ÌÈÕɍ2ÈÔÌ ƕƗƗȭƝƝƚ ƕƕȭƗƚƘ ƚȭƕƖƗ ƘȭƜƗƙ 

          

,ÌËÐÈÕɍ#ÐřÌÙÌÕÛ ƕƗȭƜƗƗ ƕƕȭƔƖƙ ɪƜȭƛƚƝ ɪƜȭƚƔƔ 

,ÌËÐÈÕɍ2ÈÔÌ ƖƙȭƖƙƔ ƕƔȭƕƚƛ ƛȭƕƘƝ Ƙȭƛƚƕ 

.ÉÚÌÙÝÈÛÐÖÕÚɍ#ÐřÌÙÌÕÛ ƕƝƔƘ ƝƜƜ ƖƗƜƖ ƖƗƘƛ 

6ÌÓÊÏɍ×ɪÝÈÓÜÌ Ɣ ƔȭƗƖƗ Ɣ Ɣ 

     
2ÛÈÕËÈÙËɍ#ÌÝÐÈÛÐÖÕɍ2ÈÔÌ ƖƕƗȭƗƕƙ ƙȭƙƔƔ ƛȭƖƚƖ ƝȭƖƛƙ 

(01ɍ2ÈÔÌ ƕƚƙȭƙƚƜ ƜȭƖƘƗ ƝȭƔƜƛ ƕƕȭƜƚƗ 

(01ɍ#ÐřÌÙÌÕÛ ƙƖȭƖƙƚ ƝȭƔƘƗ ƘƚȭƘƗƖ ƘƚȭƘƔƜ 

 

The median enterprise value (EV) is 13.833 for the different group versus 25.25 for the same group.  The 

enterprise value to earnings before interest taxes depreciation and amortization (EV/EBITDA) ratio is 11.025 

for the different group versus 10.167 for the same group.  The 10-year annualized stock price return is a 

negative -8.769% for the different group versus a positive 7.149% for the same group.  The 5-year annualized 

stock price return is -8.6% for the different group versus 4.761% for the same group.  These results are 

statistically significant for the enterprise value, the 10 -year annualized return and the 5-year annualized return 

given the zero Welch p-value.  The EV/EBITDA is not statistically significant.   

In terms of standard deviation, the firms that have incorporated out of state have a higher standard deviation 

for the 10-year annualized return and the 5-year annualized return.  The Levene p-value indicates significance 

for both of these variables.  The standard deviation for the 10-year annualized return for the different group is 

30.025 versus 7.262 for the same group.  The standard deviation for the 5-year annualized return for the 

different group is 31.939 versus 9.275 for the same group.  The standard deviation for the EV/EBITDA for the 

different group is 6.318 versus 5.500 for the same group, although the difference is not statistically significant.  
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However, when we look at the enterprise value, we see a change with a larger standard deviation for the same 

group.  The standard deviation for the enterprise value for the different group is 59.195 versus 213.315 for the 

same group.  Table 4 and Table 5 reveal that out of the eight variables, the data indicates that seven of the eight 

variables show a higher standard deviation for the firms that have incorporated out of state which implies that 

these are riskier firms.    

  

".-"+42(.-2ɯ 
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ƖƙƘɪɯƚƚȭ 
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 ËÐÛàÈɯ2ÈÒÏÈÓÌ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛàȮɯ-ÌÞɯ8ÖÙÒȮɯ-ÌÞɯ8ÖÙÒȮɯ42  
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ÓÐØÜÐËÐÛàɯÔÈÕÐ×ÜÓÈÛÐÖÕɯÊÈÕɯÛÙÐÎÎÌÙɯÊÈÛÈÚÛÙÖ×ÏÐÊɯÍÈÐÓÜÙÌÚɯȹ"ÈÛÈÓÐÕÐɯȫɯËÌɯ&ÖÙÛÈÙÐȮɯƖƔƖƗȺȭ 

3ÏÌɯÚ×ÌÊÐŗÊɯ×ÙÖÉÓÌÔɯÈËËÙÌÚÚÌËɯÐÚɯËÌÛÌÊÛÐÕÎɯÍÙÈÜËɯÙÐÚÒɯÐÕɯÚÛÈÉÓÌÊÖÐÕɯÛÙÈÕÚÈÊÛÐÖÕÚȮɯËÙÐÝÌÕɯÉàɯÛÞÖɯÒÌàɯÍÈÊÛÖÙÚȯɯ

ÔÖËÌÓɯÙÐÚÒɯÈÕËɯÓÐØÜÐËÐÛàɯÙÐÚÒȭɯ,ÖËÌÓɯÙÐÚÒɯÈÙÐÚÌÚɯÍÙÖÔɯÐÕÈËÌØÜÈÛÌɯÚÜÙÝÌÐÓÓÈÕÊÌɯÚàÚÛÌÔÚɯÛÏÈÛɯÍÈÐÓɯÛÖɯÐËÌÕÛÐÍàɯ

ÈÕÖÔÈÓÖÜÚɯ×ÈŲÌÙÕÚɯÐÕɯÙÌÈÓɪÛÐÔÌȮɯÞÏÐÓÌɯÓÐØÜÐËÐÛàɯÙÐÚÒɯÔÈÕÐÍÌÚÛÚɯÛÏÙÖÜÎÏɯÈÉÕÖÙÔÈÓɯÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖÚȮɯÞÏÈÓÌɯ

ÊÖÕÊÌÕÛÙÈÛÐÖÕȮɯÈÕËɯÌßÊÏÈÕÎÌɯŘÖÞɯÐÔÉÈÓÈÕÊÌÚɯÛÏÈÛɯÖÍÛÌÕɯ×ÙÌÊÌËÌɯÍÙÈÜËÜÓÌÕÛɯÈÊÛÐÝÐÛàȭɯ3ÙÈËÐÛÐÖÕÈÓɯ ,+ɤ"%3ɯ

ÚàÚÛÌÔÚɯÙÌÓàɯÖÕɯÙÜÓÌɪÉÈÚÌËɯÈ××ÙÖÈÊÏÌÚɯÛÏÈÛɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÈÊÛÖÙÚɯÌÈÚÐÓàɯÊÐÙÊÜÔÝÌÕÛɯȹ+ÌÌɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ

%ÜÙÛÏÌÙÔÖÙÌȮɯÙÌÎÜÓÈÛÖÙàɯÍÙÈÔÌÞÖÙÒÚɯÚÜÊÏɯÈÚɯ21ɯƕƕɪƛɯȹ%ÌËÌÙÈÓɯ1ÌÚÌÙÝÌȮɯƖƔƕƕȺɯÙÌØÜÐÙÌɯÔÖËÌÓɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛɯ

ÞÐÛÏɯËÖÊÜÔÌÕÛÌËɯËÌÊÐÚÐÖÕɯÙÈÛÐÖÕÈÓÌȭ 

3ÏÐÚɯ×È×ÌÙɯ×ÙÖ×ÖÚÌÚɯÈÕɯ (ɪ×ÖÞÌÙÌËɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔɯÈËËÙÌÚÚÐÕÎɯÛÏÌÚÌɯÊÏÈÓÓÌÕÎÌÚɯÛÏÙÖÜÎÏɯÛÞÖɯ

ÐÕÕÖÝÈÛÐÖÕÚȯɯȹƕȺɯÈɯÞÌÐÎÏÛÌËɯÌÕÚÌÔÉÓÌɯÊÖÔÉÐÕÐÕÎɯÜÕÚÜ×ÌÙÝÐÚÌËɯÈÕÖÔÈÓàɯËÌÛÌÊÛÐÖÕɯÞÐÛÏɯÚÜ×ÌÙÝÐÚÌËɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕɯÛÖɯÐËÌÕÛÐÍàɯÍÙÈÜËÜÓÌÕÛɯ×ÈŲÌÙÕÚɯËÙÐÝÌÕɯÉàɯÓÐØÜÐËÐÛàɯÈÕÖÔÈÓÐÌÚȮɯÈÕËɯȹƖȺɯ+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓɯ

ÐÕÛÌÎÙÈÛÐÖÕɯÛÖɯÎÌÕÌÙÈÛÌɯÏÜÔÈÕɪÙÌÈËÈÉÓÌɯÌß×ÓÈÕÈÛÐÖÕÚɯÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌȭɯ3ÏÌɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚɯÈÙÌȯɯ

"ÈÕɯÌÕÚÌÔÉÓÌɯÔÌÛÏÖËÚɯÈÊÏÐÌÝÌɯÚÜ×ÌÙÐÖÙɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÊÖÔ×ÈÙÌËɯÛÖɯÚÐÕÎÓÌɪÔÖËÌÓɯÈ××ÙÖÈÊÏÌÚȳɯ"ÈÕɯ++,ɪ

ÎÌÕÌÙÈÛÌËɯÌß×ÓÈÕÈÛÐÖÕÚɯ×ÙÖÝÐËÌɯÚÜŚÊÐÌÕÛɯÛÙÈÕÚ×ÈÙÌÕÊàɯÍÖÙɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌȳɯ6ÏÈÛɯÓÐØÜÐËÐÛàɪËÙÐÝÌÕɯ

ÍÌÈÛÜÙÌÚɯÈÙÌɯÔÖÚÛɯÌřÌÊÛÐÝÌɯÍÖÙɯÊÈ×ÛÜÙÐÕÎɯÍÙÈÜËɯÙÐÚÒȳ 

+(3$1 341$ɯ1$5($6 

%ÙÈÜËɯÙÐÚÒɯÐÕɯÚÛÈÉÓÌÊÖÐÕÚ 

2ÛÈÉÓÌÊÖÐÕÚɯÏÈÝÌɯÉÌÊÖÔÌɯ×ÙÐÔÈÙàɯÝÌÏÐÊÓÌÚɯÍÖÙɯÊÙà×ÛÖÊÜÙÙÌÕÊàɯÍÙÈÜËɯËÜÌɯÛÖɯÛÏÌÐÙɯÓÐØÜÐËÐÛàɯÈÕËɯ×ÙÐÊÌɯÚÛÈÉÐÓÐÛàɯ

ȹ+àÖÕÚɯȫɯ5ÐÚÞÈÕÈÛÏɪ-ÈÛÙÈÑȮɯƖƔƖƗȺȭɯ"ÖÔÔÖÕɯÍÙÈÜËɯÚÊÏÌÔÌÚɯÐÕÊÓÜËÌɯ/ÖÕáÐɯÚÛÙÜÊÛÜÙÌÚɯÌß×ÓÖÐÛÐÕÎɯàÐÌÓËɯ×ÙÖÔÐÚÌÚȮɯ
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ÞÈÚÏɯÛÙÈËÐÕÎɯÛÖɯÔÈÕÐ×ÜÓÈÛÌɯÝÖÓÜÔÌÚȮɯÈÕËɯÊÖÖÙËÐÕÈÛÌËɯÈŲÈÊÒÚɯËÙÈÐÕÐÕÎɯÓÐØÜÐËÐÛàɯ×ÖÖÓÚȭɯ3ÏÌɯÔÈÙÒÌÛɯÐÚɯ

ËÖÔÐÕÈÛÌËɯÉàɯÍÖÜÙɯÚÛÈÉÓÌÊÖÐÕÚȯɯ3ÌÛÏÌÙɯȹ42#3ȺɯÈÛɯȜƕƘƔɯÉÐÓÓÐÖÕȮɯ42#ɯ"ÖÐÕɯȹ42#"ȺɯÈÛɯȜƗƜɯÉÐÓÓÐÖÕȮɯ#ÈÐɯȹ# (ȺɯÈÛɯȜƘɯ

ÉÐÓÓÐÖÕȮɯÈÕËɯ!ÐÕÈÕÊÌɯ42#ɯȹ!42#Ⱥȭɯ$ÈÊÏɯ×ÙÌÚÌÕÛÚɯËÐÚÛÐÕÊÛɯÍÙÈÜËɯÝÌÊÛÖÙÚȯɯ42#3ɯÈÕËɯ42#"ɯÍÈÊÌɯÙÌÚÌÙÝÌɯ

ÔÈÕÐ×ÜÓÈÛÐÖÕɯÙÐÚÒÚȮɯÞÏÐÓÌɯ# (ɅÚɯÈÓÎÖÙÐÛÏÔÐÊɯÔÌÊÏÈÕÐÚÔÚɯÊÙÌÈÛÌɯÚÔÈÙÛɯÊÖÕÛÙÈÊÛɯÌß×ÓÖÐÛÈÛÐÖÕɯÖ××ÖÙÛÜÕÐÛÐÌÚȭ 

+ÐØÜÐËÐÛàɯÙÐÚÒɯÈÚɯÍÙÈÜËɯÐÕËÐÊÈÛÖÙ 

+ÐØÜÐËÐÛàɯÈÕÖÔÈÓÐÌÚɯÚÌÙÝÌɯÈÚɯÓÌÈËÐÕÎɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÍÙÈÜËÜÓÌÕÛɯÈÊÛÐÝÐÛàȭɯ ÉÕÖÙÔÈÓɯÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖÚɯÖÍÛÌÕɯ

ÚÐÎÕÈÓɯÈÙÛÐŗÊÐÈÓɯÚÜ××ÓàɯÔÈÕÐ×ÜÓÈÛÐÖÕȮɯÞÏÐÓÌɯÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÚ×ÐÒÌÚɯÐÕËÐÊÈÛÌɯÊÖÖÙËÐÕÈÛÌËɯÔÈÙÒÌÛɯ

ÔÈÕÐ×ÜÓÈÛÐÖÕȭɯ$ßÊÏÈÕÎÌɯÕÌÛɯŘÖÞɯÐÔÉÈÓÈÕÊÌÚɯÍÙÌØÜÌÕÛÓàɯ×ÙÌÊÌËÌɯÌßÐÛɯÚÊÈÔÚɯÈÕËɯÙÜÎɯ×ÜÓÓÚȭɯ+ÌÌɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÓÐØÜÐËÐÛàɪËÙÐÝÌÕɯÍÌÈÛÜÙÌÚɯÈÊÏÐÌÝÌɯƔȭƜƝɯ 4"ɪ1."ɯÍÖÙɯ×ÙÌËÐÊÛÐÕÎɯËÌ×ÌÎɯÌÝÌÕÛÚȮɯÔÈÕàɯÖÍɯ

ÞÏÐÊÏɯÚÛÌÔɯÍÙÖÔɯÍÙÈÜËÜÓÌÕÛɯÙÌÚÌÙÝÌɯÔÈÕÈÎÌÔÌÕÛɯÖÙɯÔÈÙÒÌÛɯÔÈÕÐ×ÜÓÈÛÐÖÕȭ 

%ÙÈÜËɯËÌÛÌÊÛÐÖÕɯÈ××ÙÖÈÊÏÌÚ 

,ÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÍÖÙɯÊÙà×ÛÖÊÜÙÙÌÕÊàɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÏÈÚɯÌÝÖÓÝÌËɯÍÙÖÔɯÙÜÓÌɪÉÈÚÌËɯ ,+ɯÚàÚÛÌÔÚɯÛÖɯ

ÚÖ×ÏÐÚÛÐÊÈÛÌËɯÌÕÚÌÔÉÓÌɯÈ××ÙÖÈÊÏÌÚȭɯ$ÈÙÓàɯÞÖÙÒɯÉàɯ/ÏÈÔɯÈÕËɯ+ÌÌɯȹƖƔƕƚȺɯÈ××ÓÐÌËɯÜÕÚÜ×ÌÙÝÐÚÌËɯÓÌÈÙÕÐÕÎɯÛÖɯ

!ÐÛÊÖÐÕɯÕÌÛÞÖÙÒɯÈÕÈÓàÚÐÚɯÍÖÙɯËÌÛÌÊÛÐÕÎɯÚÜÚ×ÐÊÐÖÜÚɯÛÙÈÕÚÈÊÛÐÖÕÚȭɯ1ÌÊÌÕÛɯÈËÝÈÕÊÌÚɯÐÕÊÓÜËÌɯ(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯ

È××ÓÐÊÈÛÐÖÕÚɯÍÖÙɯËÌÛÌÊÛÐÕÎɯ/ÖÕáÐɯÚÊÏÌÔÌÚɯȹ.ÕÜɯÌÛɯÈÓȭȮɯƖƔƖƗȺɯÈÕËɯÏàÉÙÐËɯÔÖËÌÓÚɯÊÖÔÉÐÕÐÕÎɯÔÜÓÛÐ×ÓÌɯÈÓÎÖÙÐÛÏÔÚɯ

ÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌȭɯ3ÏÌÚÌɯÈ××ÙÖÈÊÏÌÚɯÈËËÙÌÚÚɯÔÖËÌÓɯÙÐÚÒɯÉàɯ×ÙÖÝÐËÐÕÎɯÝÈÓÐËÈÛÌËȮɯÈÜËÐÛÈÉÓÌɯËÌÛÌÊÛÐÖÕɯ

ÍÙÈÔÌÞÖÙÒÚȭ 

4ÕÚÜ×ÌÙÝÐÚÌËɯÔÌÛÏÖËÚɯÍÖÙɯÍÙÈÜËɯÈÕÖÔÈÓàɯËÌÛÌÊÛÐÖÕ 

(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯȹ+ÐÜɯÌÛɯÈÓȭȮɯƖƔƔƜȺɯÐÚÖÓÈÛÌÚɯÈÕÖÔÈÓÐÌÚɯÉàɯÙÈÕËÖÔÓàɯÚÌÓÌÊÛÐÕÎɯÍÌÈÛÜÙÌÚɯÈÕËɯÚ×ÓÐÛɯÝÈÓÜÌÚȮɯÞÐÛÏɯ

ÍÙÈÜËÜÓÌÕÛɯÛÙÈÕÚÈÊÛÐÖÕÚɯÙÌØÜÐÙÐÕÎɯÍÌÞÌÙɯÚ×ÓÐÛÚɯËÜÌɯÛÖɯÛÏÌÐÙɯËÌÝÐÈÛÐÖÕɯÍÙÖÔɯÕÖÙÔÈÓɯ×ÈŲÌÙÕÚȭɯ.ÕÌɪ"ÓÈÚÚɯ25,ɯ

ȹ2ÊÏġÓÒÖ×ÍɯÌÛɯÈÓȭȮɯƖƔƔƕȺɯÓÌÈÙÕÚɯÈɯËÌÊÐÚÐÖÕɯÉÖÜÕËÈÙàɯÈÙÖÜÕËɯÓÌÎÐÛÐÔÈÛÌɯÛÙÈÕÚÈÊÛÐÖÕÚȮɯŘÈÎÎÐÕÎɯÛÏÖÚÌɯÖÜÛÚÐËÌɯÈÚɯ

×ÖÛÌÕÛÐÈÓÓàɯÍÙÈÜËÜÓÌÕÛȭɯ3ÏÌÚÌɯÜÕÚÜ×ÌÙÝÐÚÌËɯÔÌÛÏÖËÚɯÈÙÌɯ×ÈÙÛÐÊÜÓÈÙÓàɯÝÈÓÜÈÉÓÌɯÞÏÌÙÌɯÓÈÉÌÓÌËɯÍÙÈÜËɯÊÈÚÌÚɯÈÙÌɯ

ÚÊÈÙÊÌȭ 

,ÖËÌÓɯÙÐÚÒɯÈÕËɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÙÌØÜÐÙÌÔÌÕÛÚ 

,ÖËÌÓɯÙÐÚÒɯÐÕɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔÚɯÙÌØÜÐÙÌÚɯÊÈÙÌÍÜÓɯÔÈÕÈÎÌÔÌÕÛɯÜÕËÌÙɯ21ɯƕƕɪƛɯÈÕËɯ!"!2ɯƖƘƜɯÍÙÈÔÌÞÖÙÒÚȭɯ

,ÈÙÛÐÕÚɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯÚÜÙÝÌàÌËɯ7 (ɯÈ××ÓÐÊÈÛÐÖÕÚɯÐÕɯŗÕÈÕÊÌȮɯŗÕËÐÕÎɯÛÏÈÛɯ×ÖÚÛɪÏÖÊɯÌß×ÓÈÕÈÛÐÖÕɯÔÌÛÏÖËÚɯÚÜÊÏɯÈÚɯ

2' /ɯÈÕËɯ+(,$ɯËÖÔÐÕÈÛÌȮɯÞÏÐÓÌɯ++,ɪÉÈÚÌËɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯÌß×ÓÈÕÈÛÐÖÕÚɯÙÌÔÈÐÕɯÜÕËÌÙÌß×ÓÖÙÌËȭɯ3ÏÐÚɯÎÈ×ɯ

×ÙÌÚÌÕÛÚɯÖ××ÖÙÛÜÕÐÛàɯÍÖÙɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔÚɯÛÏÈÛɯÛÙÈÕÚÓÈÛÌɯÛÌÊÏÕÐÊÈÓɯÖÜÛ×ÜÛÚɯÐÕÛÖɯ ,+ɤ"%3ɪÊÖÔ×ÓÐÈÕÛɯ

ËÖÊÜÔÌÕÛÈÛÐÖÕɯÈËËÙÌÚÚÐÕÎɯÔÖËÌÓɯÙÐÚÒɯÙÌØÜÐÙÌÔÌÕÛÚȭ 

,$3'.#.+.&8 

1ÌÚÌÈÙÊÏɯÏà×ÖÛÏÌÚÌÚ 

'ƕȯɯ ɯÞÌÐÎÏÛÌËɯÌÕÚÌÔÉÓÌɯÊÖÔÉÐÕÐÕÎɯ(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛȮɯ.ÕÌɪ"ÓÈÚÚɯ25,ȮɯÈÕËɯ7&!ÖÖÚÛɯÞÐÓÓɯÈÊÏÐÌÝÌɯ 4"ɪ1."ɯ

ÎÙÌÈÛÌÙɯÛÏÈÕɯƔȭƝƔɯÍÖÙɯÚÛÈÉÓÌÊÖÐÕɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÜÚÐÕÎɯÓÐØÜÐËÐÛàɪËÙÐÝÌÕɯÍÌÈÛÜÙÌÚȮɯÖÜÛ×ÌÙÍÖÙÔÐÕÎɯÈÕàɯÐÕËÐÝÐËÜÈÓɯ

ÔÖËÌÓȭɯ'Ɩȯɯ++,ɪÎÌÕÌÙÈÛÌËɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯÌß×ÓÈÕÈÛÐÖÕÚɯÊÈÕɯÉÌɯ×ÙÖËÜÊÌËɯÞÐÛÏÐÕɯƙƔƔÔÚɯÓÈÛÌÕÊàɯÞÏÐÓÌɯ

ÔÈÐÕÛÈÐÕÐÕÎɯÊÖÏÌÙÌÕÊÌɯÚÊÖÙÌÚɯÈÉÖÝÌɯƔȭƜƙɯÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌɯËÖÊÜÔÌÕÛÈÛÐÖÕȭ 

2àÚÛÌÔɯÈÙÊÏÐÛÌÊÛÜÙÌ 

3ÏÌɯÚàÚÛÌÔɯÌÔ×ÓÖàÚɯÈɯÍÖÜÙɪÓÈàÌÙɯÈÙÊÏÐÛÌÊÛÜÙÌɯÖ×ÛÐÔÐáÌËɯÍÖÙɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕȭɯ3ÏÌɯËÈÛÈɯÐÕÎÌÚÛÐÖÕɯÓÈàÌÙɯÊÖÓÓÌÊÛÚɯ

ÙÌÈÓɪÛÐÔÌɯÛÙÈÕÚÈÊÛÐÖÕɯËÈÛÈɯÍÙÖÔɯ$ÛÏÌÙÚÊÈÕɯ /(Ȯɯ×ÙÐÊÌɯËÈÛÈɯÍÙÖÔɯ"ÖÐÕ&ÌÊÒÖȮɯÈÕËɯÓÐØÜÐËÐÛàɯÔÌÛÙÐÊÚȭɯ3ÏÌɯÍÌÈÛÜÙÌɯ
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ÌÕÎÐÕÌÌÙÐÕÎɯÓÈàÌÙɯÊÖÔ×ÜÛÌÚɯÓÐØÜÐËÐÛàɯÙÐÚÒɯÐÕËÐÊÈÛÖÙÚɯÐÕÊÓÜËÐÕÎɯÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖȮɯÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÐÕËÌßȮɯ

ÌßÊÏÈÕÎÌɯÕÌÛɯŘÖÞÚȮɯÈÕËɯƗƔɪËÈàɯÙÖÓÓÐÕÎɯÝÖÓÈÛÐÓÐÛàȭɯ3ÏÌɯ,+ɯÌÕÚÌÔÉÓÌɯÓÈàÌÙɯÈ××ÓÐÌÚɯÛÏÙÌÌɯÈÓÎÖÙÐÛÏÔÚȯɯ(ÚÖÓÈÛÐÖÕɯ

%ÖÙÌÚÛɯȹƗƙǔȺɯÍÖÙɯËÌÛÌÊÛÐÕÎɯÖÜÛÓÐÌÙɯÍÙÈÜËɯ×ÈŲÌÙÕÚȮɯ.ÕÌɪ"ÓÈÚÚɯ25,ɯȹƖƙǔȺɯÍÖÙɯÉÖÜÕËÈÙàɯÝÐÖÓÈÛÐÖÕÚȮɯÈÕËɯ7&!ÖÖÚÛɯ

ȹƘƔǔȺɯÍÖÙɯÚÜ×ÌÙÝÐÚÌËɯÍÙÈÜËɯÊÓÈÚÚÐŗÊÈÛÐÖÕȭɯ3ÏÌɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÓÈàÌÙɯÐÕÛÌÎÙÈÛÌÚɯ+ÓÈÔÈɯƗȭƕɯƛƔ!ɯÛÖɯÎÌÕÌÙÈÛÌɯ

 ,+ɤ"%3ɪÊÖÔ×ÓÐÈÕÛɯÌß×ÓÈÕÈÛÐÖÕÚɯÈËËÙÌÚÚÐÕÎɯÔÖËÌÓɯÙÐÚÒɯÙÌØÜÐÙÌÔÌÕÛÚȭ 

+ÐØÜÐËÐÛàɪËÙÐÝÌÕɯÍÌÈÛÜÙÌɯÌÕÎÐÕÌÌÙÐÕÎ 

%ÌÈÛÜÙÌÚɯÍÖÊÜÚɯÖÕɯÓÐØÜÐËÐÛàɯÙÐÚÒɯÐÕËÐÊÈÛÖÙÚɯ×ÙÌËÐÊÛÐÝÌɯÖÍɯÍÙÈÜËȯɯÖÕɪÊÏÈÐÕɯÓÐØÜÐËÐÛàɯÔÌÛÙÐÊÚɯȹÛÙÈÕÚÈÊÛÐÖÕɯÊÖÜÕÛȮɯ

ÝÖÓÜÔÌȮɯÜÕÐØÜÌɯÈËËÙÌÚÚÌÚȺȮɯÉÌÏÈÝÐÖÙÈÓɯÍÙÈÜËɯÚÐÎÕÈÓÚɯȹÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖɯÈÕÖÔÈÓÐÌÚȮɯÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯ

Ú×ÐÒÌÚȮɯÌßÊÏÈÕÎÌɯÕÌÛɯŘÖÞɯÐÔÉÈÓÈÕÊÌÚȺȮɯÛÌÔ×ÖÙÈÓɯ×ÈŲÌÙÕÚɯȹƖƘɪÏÖÜÙɯÔÖÝÐÕÎɯÈÝÌÙÈÎÌÚȮɯÝÖÓÈÛÐÓÐÛàɯÚ×ÐÒÌÚȮɯÛÙÌÕËɯ

ÙÌÝÌÙÚÈÓÚȺȮɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÊÖÕÛÌßÛɯȹ%ÌËÌÙÈÓɯ%ÜÕËÚɯÙÈÛÌȮɯ5(7ɯÐÕËÌßȺȭɯ%ÌÈÛÜÙÌɯÐÔ×ÖÙÛÈÕÊÌɯÈÕÈÓàÚÐÚɯÐËÌÕÛÐŗÌËɯ

ÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÈÕËɯÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖɯÈÚɯÚÛÙÖÕÎÌÚÛɯÍÙÈÜËɯ×ÙÌËÐÊÛÖÙÚȭ 

$ß×ÌÙÐÔÌÕÛÈÓɯÚÌÛÜ× 

3ÏÌɯËÈÛÈÚÌÛɯÊÖÔ×ÙÐÚÌÚɯƝƔɯËÈàÚɯÖÍɯÛÙÈÕÚÈÊÛÐÖÕɯËÈÛÈɯÍÙÖÔɯ)ÈÕÜÈÙàɪ,ÈÙÊÏɯƖƔƖƘɯÍÖÙɯÍÖÜÙɯÚÛÈÉÓÌÊÖÐÕÚȮɯÛÖÛÈÓÐÕÎɯ

È××ÙÖßÐÔÈÛÌÓàɯƖȭƕɯÔÐÓÓÐÖÕɯÛÙÈÕÚÈÊÛÐÖÕÚȭɯ%ÙÈÜËɯÓÈÉÌÓÚɯÞÌÙÌɯÎÌÕÌÙÈÛÌËɯÜÚÐÕÎɯÈɯÏÌÜÙÐÚÛÐÊɯÈ××ÙÖÈÊÏɯÊÖÔÉÐÕÐÕÎɯ

ÓÐØÜÐËÐÛàɯÈÕÖÔÈÓÐÌÚȯɯÛÙÈÕÚÈÊÛÐÖÕÚɯÞÐÛÏɯÈÉÕÖÙÔÈÓɯÔÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖÚȮɯÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÚ×ÐÒÌÚȮɯÖÙɯÌßÊÏÈÕÎÌɯ

ŘÖÞɯÐÔÉÈÓÈÕÊÌÚɯÞÐÛÏÐÕɯƘƜɯÏÖÜÙÚɯÖÍɯÊÖÕŗÙÔÌËɯÚÜÚ×ÐÊÐÖÜÚɯÈÊÛÐÝÐÛàɯÙÌ×ÖÙÛÚɯÞÌÙÌɯÓÈÉÌÓÌËɯÈÚɯÍÙÈÜËÜÓÌÕÛȭɯ3ÏÌɯ

ËÈÛÈÚÌÛɯÞÈÚɯÚ×ÓÐÛɯƛƔɤƕƙɤƕƙɯÍÖÙɯÛÙÈÐÕÐÕÎȮɯÝÈÓÐËÈÛÐÖÕȮɯÈÕËɯÛÌÚÛÐÕÎȭɯ'à×ÌÙ×ÈÙÈÔÌÛÌÙɯÖ×ÛÐÔÐáÈÛÐÖÕɯÜÚÌËɯ!ÈàÌÚÐÈÕɯ

ÚÌÈÙÊÏɯÞÐÛÏɯƙɪÍÖÓËɯÊÙÖÚÚɪÝÈÓÐËÈÛÐÖÕȭ 

1$24+32 

,ÖËÌÓɯ×ÌÙÍÖÙÔÈÕÊÌ 

3ÈÉÓÌɯƕɯ×ÙÌÚÌÕÛÚɯÊÖÔ×ÈÙÈÛÐÝÌɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÊÙÖÚÚɯÐÕËÐÝÐËÜÈÓɯÔÖËÌÓÚɯÈÕËɯÛÏÌɯÞÌÐÎÏÛÌËɯ

ÌÕÚÌÔÉÓÌȭɯ3ÏÌɯÌÕÚÌÔÉÓÌɯÈÊÏÐÌÝÌËɯ 4"ɪ1."ɯÖÍɯƔȭƝƘȮɯÌßÊÌÌËÐÕÎɯÛÏÌɯƔȭƝƔɯÛÏÙÌÚÏÖÓËɯÚ×ÌÊÐŗÌËɯÐÕɯ'ƕɯÈÕËɯ

ÖÜÛ×ÌÙÍÖÙÔÐÕÎɯÈÓÓɯÐÕËÐÝÐËÜÈÓɯÔÖËÌÓÚȭɯ3ÏÌɯÍÈÓÚÌɯ×ÖÚÐÛÐÝÌɯÙÈÛÌɯÖÍɯƚǔɯÙÌ×ÙÌÚÌÕÛÚɯÈɯƙƔǔɯÙÌËÜÊÛÐÖÕɯÊÖÔ×ÈÙÌËɯÛÖɯ

(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯÈÓÖÕÌȮɯÊÙÐÛÐÊÈÓɯÍÖÙɯ ,+ɤ"%3ɯÖ×ÌÙÈÛÐÖÕÚɯÞÏÌÙÌɯÈÓÌÙÛɯÍÈÛÐÎÜÌɯÍÙÖÔɯÌßÊÌÚÚÐÝÌɯÍÈÓÚÌɯ×ÖÚÐÛÐÝÌÚɯ

ËÌÎÙÈËÌÚɯÈÕÈÓàÚÛɯÌřÌÊÛÐÝÌÕÌÚÚɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÖÜÛÊÖÔÌÚȭ 

3ÈÉÓÌɯƕȯɯ,ÖËÌÓɯ/ÌÙÍÖÙÔÈÕÊÌɯ"ÖÔ×ÈÙÐÚÖÕ 

,ÖËÌÓ  4"ɪ1." %ƕ /ÙÌÊÐÚÐÖÕ 1ÌÊÈÓÓ %/1 

(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛ ƔȭƜƛ ƔȭƜƖ ƔȭƜƔ ƔȭƜƘ ƕƖǔ 

.ÕÌɪ"ÓÈÚÚɯ25, ƔȭƜƕ Ɣȭƛƚ ƔȭƛƘ ƔȭƛƜ ƕƜǔ 

7&!ÖÖÚÛ ƔȭƝƕ ƔȭƜƛ ƔȭƜƚ ƔȭƜƜ Ɯǔ 

$ÕÚÌÔÉÓÌ ƔȭƝƘ ƔȭƝƔ ƔȭƜƝ ƔȭƝƕ ƚǔ 

 

 

++,ɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌ 
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3ÏÌɯ+ÓÈÔÈɯƗȭƕɯƛƔ!ɯÐÕÛÌÎÙÈÛÐÖÕɯÈÊÏÐÌÝÌËɯÔÌÈÕɯÌß×ÓÈÕÈÛÐÖÕɯÓÈÛÌÕÊàɯÖÍɯƘƜƛÔÚȮɯÞÐÛÏÐÕɯÛÏÌɯƙƔƔÔÚɯÛÈÙÎÌÛɯÚ×ÌÊÐŗÌËɯ

ÐÕɯ'Ɩȭɯ$ß×ÓÈÕÈÛÐÖÕɯÊÖÏÌÙÌÕÊÌȮɯÌÝÈÓÜÈÛÌËɯÉàɯÛÏÙÌÌɯ ,+ɯÊÖÔ×ÓÐÈÕÊÌɯÌß×ÌÙÛÚɯÜÚÐÕÎɯÈɯƙɪ×ÖÐÕÛɯ+ÐÒÌÙÛɯÚÊÈÓÌȮɯ

ÈÝÌÙÈÎÌËɯƘȭƖɤƙȭƔɯȹƜƘǔȺȭɯ1ÌÎÜÓÈÛÖÙàɯÔÈ××ÐÕÎɯÈÊÊÜÙÈÊàɯÍÖÙɯ21ɯƕƕɪƛɯÔÖËÌÓɯÙÐÚÒɯ×ÙÖÝÐÚÐÖÕÚɯÈÕËɯ ,+ɤ"%3ɯ

ÙÌØÜÐÙÌÔÌÕÛÚɯÙÌÈÊÏÌËɯƝƕǔȭɯ3ÏÌÚÌɯÙÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÝÐÈÉÐÓÐÛàɯÖÍɯ++,ɪÉÈÚÌËɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÍÖÙɯÍÙÈÜËɯ

ÐÕÝÌÚÛÐÎÈÛÐÖÕɯÞÖÙÒŘÖÞÚɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÙÌ×ÖÙÛÐÕÎȭ 

+ÐØÜÐËÐÛàɯÍÌÈÛÜÙÌɯÐÔ×ÖÙÛÈÕÊÌɯÍÖÙɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕ 

2' /ɯÈÕÈÓàÚÐÚɯÙÌÝÌÈÓÌËɯÓÐØÜÐËÐÛàɪËÙÐÝÌÕɯÍÌÈÛÜÙÌÚɯÈÚɯËÖÔÐÕÈÕÛɯÍÙÈÜËɯ×ÙÌËÐÊÛÖÙÚȭɯ6ÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÐÕËÌßɯ

ÊÖÕÛÙÐÉÜÛÌËɯƕƜǔɯÖÍɯÛÖÛÈÓɯÍÌÈÛÜÙÌɯÐÔ×ÖÙÛÈÕÊÌȮɯÐÕËÐÊÈÛÐÕÎɯÊÖÖÙËÐÕÈÛÌËɯÔÈÕÐ×ÜÓÈÛÐÖÕɯÈŲÌÔ×ÛÚȭɯ,ÐÕÛɪÛÖɪÉÜÙÕɯÙÈÛÐÖɯ

ÈÕÖÔÈÓÐÌÚɯÊÖÕÛÙÐÉÜÛÌËɯƕƙǔȮɯÚÐÎÕÈÓÐÕÎɯÈÙÛÐŗÊÐÈÓɯÚÜ××ÓàɯÔÈÕÐ×ÜÓÈÛÐÖÕȭɯ$ßÊÏÈÕÎÌɯÕÌÛɯŘÖÞÚɯȹƕƖǔȺɯÈÕËɯƖƘɪÏÖÜÙɯ

ÝÖÓÈÛÐÓÐÛàɯÚ×ÐÒÌÚɯȹƕƖǔȺɯÊÈ×ÛÜÙÌËɯÌßÐÛɯ×ÈŲÌÙÕÚɯÛà×ÐÊÈÓɯÖÍɯÙÜÎɯ×ÜÓÓÚɯÈÕËɯ×ÜÔ×ɪÈÕËɪËÜÔ×ɯÚÊÏÌÔÌÚȭɯ3ÏÌÚÌɯ

ŗÕËÐÕÎÚɯÊÖÕŗÙÔɯÛÏÈÛɯÓÐØÜÐËÐÛàɯÙÐÚÒɯÐÕËÐÊÈÛÖÙÚɯÌřÌÊÛÐÝÌÓàɯ×ÙÌËÐÊÛɯÍÙÈÜËɯÙÐÚÒɯÐÕɯÚÛÈÉÓÌÊÖÐÕɯÛÙÈÕÚÈÊÛÐÖÕÚȭ 

#(2"422(.-ɯ -#ɯ".-"+42(.-2 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯËÌÝÌÓÖ×ÌËɯÈÕËɯÌÝÈÓÜÈÛÌËɯÈÕɯ (ɪ×ÖÞÌÙÌËɯÚÛÈÉÓÌÊÖÐÕɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔɯÊÖÔÉÐÕÐÕÎɯÌÕÚÌÔÉÓÌɯ

ÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÞÐÛÏɯ++,ɯÌß×ÓÈÐÕÈÉÐÓÐÛàȭɯ!ÖÛÏɯÙÌÚÌÈÙÊÏɯÏà×ÖÛÏÌÚÌÚɯÞÌÙÌɯÚÜ××ÖÙÛÌËȯɯÛÏÌɯÞÌÐÎÏÛÌËɯÌÕÚÌÔÉÓÌɯ

ÈÊÏÐÌÝÌËɯ 4"ɪ1."ɯÖÍɯƔȭƝƘɯÍÖÙɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÜÚÐÕÎɯÓÐØÜÐËÐÛàɪËÙÐÝÌÕɯÍÌÈÛÜÙÌÚȮɯÈÕËɯ++,ɯÌß×ÓÈÕÈÛÐÖÕÚɯÞÌÙÌɯ

ÎÌÕÌÙÈÛÌËɯÞÐÛÏÐÕɯƘƜƛÔÚɯÓÈÛÌÕÊàɯÞÐÛÏɯƜƘǔɯÊÖÏÌÙÌÕÊÌɯÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌȭɯ3ÏÌɯÌÕÚÌÔÉÓÌɅÚɯÚÜ×ÌÙÐÖÙɯ

×ÌÙÍÖÙÔÈÕÊÌɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÍÙÈÜËɯÙÐÚÒɯÐÕɯÚÛÈÉÓÌÊÖÐÕÚɯÔÈÕÐÍÌÚÛÚɯÛÏÙÖÜÎÏɯÔÜÓÛÐ×ÓÌɯÓÐØÜÐËÐÛàɯÈÕÖÔÈÓàɯ×ÈŲÌÙÕÚɯ

ÙÌØÜÐÙÐÕÎɯÊÖÔ×ÓÌÔÌÕÛÈÙàɯËÌÛÌÊÛÐÖÕɯÈ××ÙÖÈÊÏÌÚȭ 

3ÏÌÖÙÌÛÐÊÈÓÓàȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯÍÙÈÜËɯËÌÛÌÊÛÐÖÕɯÉàɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÓÐØÜÐËÐÛàɯÙÐÚÒɯ

ÐÕËÐÊÈÛÖÙÚɭ×ÈÙÛÐÊÜÓÈÙÓàɯÞÏÈÓÌɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÈÕËɯÔÐÕÛɪÛÖɪÉÜÙÕɯÈÕÖÔÈÓÐÌÚɭÚÌÙÝÌɯÈÚɯÌřÌÊÛÐÝÌɯ×ÙÌËÐÊÛÖÙÚɯÖÍɯ

ÍÙÈÜËÜÓÌÕÛɯÈÊÛÐÝÐÛàȭɯ3ÏÌɯ++,ɯÐÕÛÌÎÙÈÛÐÖÕɯÈËËÙÌÚÚÌÚɯÔÖËÌÓɯÙÐÚÒɯÙÌØÜÐÙÌÔÌÕÛÚɯÜÕËÌÙɯ21ɯƕƕɪƛɯÞÏÐÓÌɯ×ÙÖÝÐËÐÕÎɯ

ÈÜËÐÛɪÙÌÈËàɯËÖÊÜÔÌÕÛÈÛÐÖÕɯÍÖÙɯ ,+ɤ"%3ɯÊÖÔ×ÓÐÈÕÊÌȭɯ/ÙÈÊÛÐÊÈÓÓàȮɯÛÏÌɯÚàÚÛÌÔɯÖřÌÙÚɯÊÙà×ÛÖÊÜÙÙÌÕÊàɯÌßÊÏÈÕÎÌÚɯ

ÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯ×ÙÖÝÐËÌÙÚɯÈɯÛÖÖÓɯÍÖÙɯ×ÙÖÈÊÛÐÝÌɯÍÙÈÜËɯÔÖÕÐÛÖÙÐÕÎɯÞÐÛÏɯÔÈÕÈÎÌÈÉÓÌɯÍÈÓÚÌɯ×ÖÚÐÛÐÝÌɯÙÈÛÌÚȭ 

+ÐÔÐÛÈÛÐÖÕÚɯÐÕÊÓÜËÌɯÏÌÜÙÐÚÛÐÊɯÍÙÈÜËɯÓÈÉÌÓÐÕÎɯÙÈÛÏÌÙɯÛÏÈÕɯÊÖÕŗÙÔÌËɯÐÕÝÌÚÛÐÎÈÛÐÖÕɯÖÜÛÊÖÔÌÚȮɯÛÌÚÛÐÕÎɯÖÕɯÏÐÚÛÖÙÐÊÈÓɯ

ÙÈÛÏÌÙɯÛÏÈÕɯÓÐÝÌɯËÈÛÈȮɯÈÕËɯ×ÖÛÌÕÛÐÈÓɯ++,ɯÏÈÓÓÜÊÐÕÈÛÐÖÕɯÙÌØÜÐÙÐÕÎɯÏÜÔÈÕɯÝÌÙÐŗÊÈÛÐÖÕȭɯ%ÜÛÜÙÌɯÞÖÙÒɯÚÏÖÜÓËɯ

ÐÕÛÌÎÙÈÛÌɯÊÖÕŗÙÔÌËɯÍÙÈÜËɯÊÈÚÌɯËÈÛÈȮɯËÌ×ÓÖàɯ×ÙÖËÜÊÛÐÖÕɯ ɤ!ɯÛÌÚÛÐÕÎȮɯÐÔ×ÓÌÔÌÕÛɯÙÌÛÙÐÌÝÈÓɪÈÜÎÔÌÕÛÌËɯ

ÎÌÕÌÙÈÛÐÖÕɯÍÖÙɯÐÔ×ÙÖÝÌËɯÌß×ÓÈÕÈÛÐÖÕɯÈÊÊÜÙÈÊàȮɯÈÕËɯÌßÛÌÕËɯÊÖÝÌÙÈÎÌɯÛÖɯÈËËÐÛÐÖÕÈÓɯÉÓÖÊÒÊÏÈÐÕÚɯÈÕËɯÌÔÌÙÎÐÕÎɯ

ÚÛÈÉÓÌÊÖÐÕɯ×ÙÖÛÖÊÖÓÚȭ 

 

1$%$1$-"$2 

"ÈÛÈÓÐÕÐȮɯ"ȭȮɯȫɯËÌɯ&ÖÙÛÈÙÐȮɯ ȭɯȹƖƔƖƗȺȭɯ.ÕɯÛÏÌɯÌÊÖÕÖÔÐÊɯËÌÚÐÎÕɯÖÍɯÚÛÈÉÓÌÊÖÐÕÚȭɯ,(3ɯ2ÓÖÈÕɯ6ÖÙÒÐÕÎɯ/È×ÌÙɯ

-ÖȭɯƙƝƖƜɪƖƗȭ 

"ÏÌÕȮɯ3ȭȮɯȫɯ&ÜÌÚÛÙÐÕȮɯ"ȭɯȹƖƔƕƚȺȭɯ7&!ÖÖÚÛȯɯ ɯÚÊÈÓÈÉÓÌɯÛÙÌÌɯÉÖÖÚÛÐÕÎɯÚàÚÛÌÔȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƖƖÕËɯ

 ",ɯ2(&*##ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ*ÕÖÞÓÌËÎÌɯ#ÐÚÊÖÝÌÙàɯÈÕËɯ#ÈÛÈɯ,ÐÕÐÕÎȮɯƛƜƙɪƛƝƘȭ 

"ÖÐÕ&ÌÊÒÖȭɯȹƖƔƖƘȺȭɯ2ÛÈÉÓÌÊÖÐÕɯÔÈÙÒÌÛɯÊÈ×ÐÛÈÓÐáÈÛÐÖÕɯÙÌ×ÖÙÛɯ0ƘɯƖƔƖƘȭ 

%ÌËÌÙÈÓɯ1ÌÚÌÙÝÌɯ!ÖÈÙËȭɯȹƖƔƕƕȺȭɯ21ɯƕƕɪƛȯɯ&ÜÐËÈÕÊÌɯÖÕɯÔÖËÌÓɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛȭɯ!ÖÈÙËɯÖÍɯ&ÖÝÌÙÕÖÙÚɯÖÍɯ

ÛÏÌɯ%ÌËÌÙÈÓɯ1ÌÚÌÙÝÌɯ2àÚÛÌÔȭ 
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+ÌÌȮɯ$ȭȮɯ"ÏÐÜȮɯ8ȭɯ%ȭȮɯȫɯ'ÚÐÌÏȮɯ,ȭɯ'ȭɯȹƖƔƖƘȺȭɯ2ÛÈÉÓÌÊÖÐÕɯËÌ×ÌÎÎÐÕÎɯÙÐÚÒɯ×ÙÌËÐÊÛÐÖÕȭɯ221-ɯ6ÖÙÒÐÕÎɯ/È×ÌÙɯ

-ÖȭɯƘƛƔƔƛƚƘȭ 

+ÐÜȮɯ%ȭɯ3ȭȮɯ3ÐÕÎȮɯ*ȭɯ,ȭȮɯȫɯ9ÏÖÜȮɯ9ȭɯ'ȭɯȹƖƔƔƜȺȭɯ(ÚÖÓÈÛÐÖÕɯÍÖÙÌÚÛȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƜÛÏɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

"ÖÕÍÌÙÌÕÊÌɯÖÕɯ#ÈÛÈɯ,ÐÕÐÕÎȮɯƘƕƗɪƘƖƖȭ 

+àÖÕÚȮɯ1ȭɯ*ȭȮɯȫɯ5ÐÚÞÈÕÈÛÏɪ-ÈÛÙÈÑȮɯ&ȭɯȹƖƔƖƗȺȭɯ6ÏÈÛɯÒÌÌ×ÚɯÚÛÈÉÓÌÊÖÐÕÚɯÚÛÈÉÓÌȳɯ)ÖÜÙÕÈÓɯÖÍɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

,ÖÕÌàɯÈÕËɯ%ÐÕÈÕÊÌȮɯƕƗƕȮɯƕƔƖƛƜƜȭ 

,ÈÙÛÐÕÚȮɯ3ȭȮɯËÌɯ ÓÔÌÐËÈȮɯ ȭɯ,ȭȮɯ"ÈÙËÖÚÖȮɯ$ȭȮɯȫɯ-ÜÕÌÚȮɯ+ȭɯȹƖƔƖƘȺȭɯ$ß×ÓÈÐÕÈÉÓÌɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯȹ7 (Ⱥȯɯ

 ɯÚàÚÛÌÔÈÛÐÊɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÖÕɯÛÈßÖÕÖÔÐÌÚɯÈÕËɯÈ××ÓÐÊÈÛÐÖÕÚɯÐÕɯŗÕÈÕÊÌȭɯ($$$ɯ ÊÊÌÚÚȮɯƕƖȮɯƚƕƜɪƚƖƝȭ 

.ÕÜȮɯ(ȭɯ)ȭȮɯ.ÔÖÓÈÙÈȮɯ ȭɯ$ȭȮɯ ÓÈÞÐËÈȮɯ,ȭȮɯ ÉÐÖËÜÕȮɯ.ȭɯ(ȭȮɯȫɯ ÓÈÉËÜÓÛÐÍȮɯ ȭɯȹƖƔƖƗȺȭɯ#ÌÛÌÊÛÐÖÕɯÖÍɯ/ÖÕáÐɯ

ÚÊÏÌÔÌɯÖÕɯ$ÛÏÌÙÌÜÔɯÜÚÐÕÎɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÈÓÎÖÙÐÛÏÔÚȭɯ2ÊÐÌÕÛÐŗÊɯ1Ì×ÖÙÛÚȮɯƕƗȹƕȺȮɯƕƜƘƔƗȭ 

/ÏÈÔȮɯ3ȭȮɯȫɯ+ÌÌȮɯ2ȭɯȹƖƔƕƚȺȭɯ ÕÖÔÈÓàɯËÌÛÌÊÛÐÖÕɯÐÕɯ!ÐÛÊÖÐÕɯÕÌÛÞÖÙÒɯÜÚÐÕÎɯÜÕÚÜ×ÌÙÝÐÚÌËɯÓÌÈÙÕÐÕÎɯ

ÔÌÛÏÖËÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƕƚƕƕȭƔƗƝƘƕȭ 

2ÊÏġÓÒÖ×ÍȮɯ!ȭȮɯ/ÓÈŲȮɯ)ȭɯ"ȭȮɯ2ÏÈÞÌɪ3ÈàÓÖÙȮɯ)ȭȮɯ2ÔÖÓÈȮɯ ȭɯ)ȭȮɯȫɯ6ÐÓÓÐÈÔÚÖÕȮɯ1ȭɯ"ȭɯȹƖƔƔƕȺȭɯ$ÚÛÐÔÈÛÐÕÎɯÛÏÌɯ

ÚÜ××ÖÙÛɯÖÍɯÈɯÏÐÎÏɪËÐÔÌÕÚÐÖÕÈÓɯËÐÚÛÙÐÉÜÛÐÖÕȭɯ-ÌÜÙÈÓɯ"ÖÔ×ÜÛÈÛÐÖÕȮɯƕƗȹƛȺȮɯƕƘƘƗɪƕƘƛƕȭ 

3ÖÜÝÙÖÕȮɯ'ȭȮɯÌÛɯÈÓȭɯȹƖƔƖƗȺȭɯ+ÓÈÔÈɯƖȯɯ.×ÌÕɯÍÖÜÕËÈÛÐÖÕɯÈÕËɯŗÕÌɪÛÜÕÌËɯÊÏÈÛɯÔÖËÌÓÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯ

ÈÙ7ÐÝȯƖƗƔƛȭƔƝƖƜƜȭ 

  



ƖƝ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

$%%$"3ɯ.%ɯ".,/+$7(38ɯ.-ɯ$2&ɯ(-(3( 3(5$2ɯ.%ɯ ɯ%(1,ȭ 

 ÕÑÌÌɯ&ÖÙÒÏÈÓÐ 

2ÜÚØÜÌÏÈÕÕÈɯ4ÕÐÝÌÙÚÐÛàȮɯ2ÌÓÐÕÚÎÙÖÝÌȮɯ/ Ȯɯ42  

 ÉÚÛÙÈÊÛ 

"ÖÔ×ÓÌßɯŗÙÔÚɯÔÈàɯÏÈÝÌɯÓÈÙÎÌÙɯ×ÖÖÓÚɯÖÍɯÙÌÚÖÜÙÊÌÚɯÛÖɯÈÊÏÐÌÝÌɯÏÐÎÏÌÙɯ$2&ɯÚÊÖÙÌÚȮɯÉÜÛɯÛÏÌÐÙɯÎÖÝÌÙÕÈÕÊÌɯ

×ÙÖÊÌÚÚÌÚɯÊÖÜÓËɯÉÌɯÌÐÛÏÌÙɯÏÐÕËÌÙÌËɯÉàɯÉÜÙÌÈÜÊÙÈÛÐÊɯÐÕÌŚÊÐÌÕÊÐÌÚɯÖÙɯÌÕÏÈÕÊÌËɯÛÏÙÖÜÎÏɯÌßÛÌÕÚÐÝÌɯÐÕÛÌÙÕÈÓɯÈÕËɯ

ÌßÛÌÙÕÈÓɯÒÕÖÞÓÌËÎÌɪÚÏÈÙÐÕÎɯÔÌÊÏÈÕÐÚÔÚȭɯ3ÏÐÚɯÓÌÈËÚɯÛÖɯÈÕɯÈÔÉÐÎÜÖÜÚɯÐÕÚÐÎÏÛɯÐÕÛÖɯÞÏÌÛÏÌÙɯÛÏÌàɯÈÙÌɯÈÊÛÜÈÓÓàɯ

ÈÉÓÌɯÛÖɯÐÕÛÌÎÙÈÛÌɯÛÏÌɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚɯÔÌÈÕÐÕÎÍÜÓÓàȭɯ(ÕɯÛÏÐÚɯÈÕÈÓàÚÐÚȮɯÞÌɯÜÚÌɯÈɯÔÜÓÛÐÍÈÊÌÛÌËɯÔÌÈÚÜÙÌɯÖÍɯŗÙÔɯ

ÊÖÔ×ÓÌßÐÛàɯÜÚÐÕÎɯÛÏÌɯÛÌßÛÜÈÓɯÈÕÈÓàÚÐÚɯÖÍɯÈɯŗÙÔɀÚɯƕƔ*ɯŗÓÐÕÎɯÈÚɯÈɯ×ÙÌËÐÊÛÖÙɯÖÍɯÐÛÚɯ$2&ɯÈËÖ×ÛÐÖÕȭ 6ÌɯÊÙÌÈÛÌɯÈɯ×ÈÕÌÓɯ

ÖÍɯƕƖȮƔƜƚɯ4ȭ2ȭɯ×ÜÉÓÐÊɯŗÙÔÚɯÍÙÖÔɯƕƝƜƔɯÛÖɯƖƔƕƝɯÈÕËɯÜÚÌɯƖ2+2ɯÈ××ÙÖÈÊÏɯÛÖɯËÌÛÌÙÔÐÕÌɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯ

ŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÈɯŗÙÔɅÚɯ$2&ɯÚÊÖÙÌȭ 6ÌɯŗÕËɯÛÏÈÛɯÊÖÔ×ÓÌßɯŗÙÔÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÎÈÐÕɯÏÐÎÏÌÙɯ$2&ɯÚÊÖÙÌÚȮɯ

ÞÏÐÊÏɯÐÔ×ÓÐÌÚɯÛÏÈÛɯÊÖÔ×ÓÌßɯŗÙÔÚɯÈÓÐÎÕɯÛÏÌÐÙɯÙÌÚÖÜÙÊÌÚɯÛÖɯÎÈÐÕɯÈɯÉÌŲÌÙɯÎÖÝÌÙÕÈÕÊÌɯÔÌÊÏÈÕÐÚÔɯÈÕËɯÎÌÕÌÙÈÛÌɯ

ÏÐÎÏÌÙɯ$2&ɯÚÊÖÙÌÚȭ  .ÜÙɯÚÛÜËàɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯÎÙÖÞÐÕÎɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÉàɯÖřÌÙÐÕÎɯÈɯÕÌÞÌÙɯ

ÐÕÚÐÎÏÛɯÐÕÛÖɯÐÛÚɯÐÔ×ÖÙÛÈÕÊÌɯÈÚɯÈÕɯÐÕËÐÊÈÛÖÙɯÖÍɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÛÏÙÖÜÎÏɯÛÏÌɯÓÌÕÚɯÖÍɯ$2&ɯÚÊÖÙÌÚȭ 

ƕȭ (ÕÛÙÖËÜÊÛÐÖÕ 

3ÏÌɯÐÕÊÙÌÈÚÐÕÎɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓȮɯÚÖÊÐÈÓȮɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯȹ$2&ȺɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯÐÕÛÖɯÊÖÙ×ÖÙÈÛÌɯ

ÚÛÙÈÛÌÎàɯÏÈÚɯÍÜÕËÈÔÌÕÛÈÓÓàɯÛÙÈÕÚÍÖÙÔÌËɯÛÏÌɯÈÚÚÌÚÚÔÌÕÛɯÖÍɯŗÙÔɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÈÕËɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ Úɯ

ÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÙÌ×ÖÙÛÐÕÎɯÉÌÊÖÔÌÚɯÔÖÙÌɯÊÖÔ×ÓÌßȮɯ$2&ɯÙÌ×ÖÙÛÐÕÎɯÊÖÝÌÙÚɯÈɯÉÙÖÈËɯÙÈÕÎÌɯÖÍɯÛÖ×ÐÊÚɯÈÕËɯÐÕÝÖÓÝÌÚɯ

ÊÖÔ×ÓÌßɯËÈÛÈȮɯÔÜÊÏɯÖÍɯÞÏÐÊÏɯÐÚɯÙÌÓÌÝÈÕÛɯÛÖɯÛÏÌɯÚÜ××ÓàɯÊÏÈÐÕȮɯÕÌÊÌÚÚÐÛÈÛÐÕÎɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÔÌÈÚÜÙÌÔÌÕÛɯ

È××ÙÖÈÊÏÌÚɯÛÏÈÛɯÊÈÕɯÊÈ×ÛÜÙÌɯÛÏÌɯÔÜÓÛÐÍÈÊÌÛÌËɯÕÈÛÜÙÌɯÖÍɯÔÖËÌÙÕɯÊÖÙ×ÖÙÈÛÌɯÖ×ÌÙÈÛÐÖÕÚɯȹ Óɯ ÔÖÕÚÏȮɯƖƔƖƙȺȭɯ3ÏÌɯ

ÊÖÔ×ÓÌßÐÛàɯÐÕɯ$2&ɯËÐÚÊÓÖÚÜÙÌÚɯÔÐÙÙÖÙÚɯÛÏÌɯÜÕËÌÙÓàÐÕÎɯÊÖÔ×ÓÌßÐÛàɯÖÍɯŗÙÔÚɯÛÏÌÔÚÌÓÝÌÚȮɯÔÈÒÐÕÎɯ$2&ɯ×ÈÙÈÔÌÛÌÙÚɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÝÈÓÜÈÉÓÌɯÈÚɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàȭɯ3ÏÐÚɯÊÖÔ×ÓÌßÐÛàɯÌßÛÌÕËÚɯÛÖɯÚÛÙÈÛÌÎÐÊȮɯ

ÙÌÎÜÓÈÛÖÙàȮɯÈÕËɯÚÛÈÒÌÏÖÓËÌÙɯÔÈÕÈÎÌÔÌÕÛɯËÐÔÌÕÚÐÖÕÚɯÛÏÈÛɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÔÌÛÙÐÊÚɯÖÍÛÌÕɯÍÈÐÓɯÛÖɯÊÈ×ÛÜÙÌȭɯ

%ÐÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÐÕÛÙÖËÜÊÌɯÊÏÈÓÓÌÕÎÌÚɯÚÜÊÏɯÈÚɯÐÕÍÖÙÔÈÛÐÖÕɯÈÚàÔÔÌÛÙàɯÈÕËɯÐÕÌŚÊÐÌÕÛɯ

ËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȮɯÞÏÐÊÏɯÔÐÎÏÛɯÐÕÛÌÙÍÌÙÌɯÞÐÛÏɯ$2&ɯÌřÖÙÛÚɯȹ2ÜÓÒÖÞÚÒÐɯÈÕËɯ)ÌÉÌȮɯƖƔƖƖȺȭɯ(ÕɯÚÖÔÌɯÊÈÚÌÚȮɯÛÏÌÚÌɯŗÙÔÚɯ

ÔÈàɯ×ÙÐÖÙÐÛÐáÌɯÛÏÌÐÙɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚɯÚÖÓÌÓàɯÛÖɯÐÔ×ÙÖÝÌɯÛÏÌÐÙɯ×ÜÉÓÐÊɯ×ÌÙÊÌ×ÛÐÖÕȮɯÙÈÛÏÌÙɯÛÏÈÕɯÎÌÕÜÐÕÌÓàɯ×ÜÙÚÜÐÕÎɯ

ÚÜÚÛÈÐÕÈÉÐÓÐÛàɯȹ+ÈÎÌÙɯÌÛɯÈÓȭɯƖƔƖƖȺȭɯ$2&ɯÈÚÚÜÙÈÕÊÌɯÐÕÝÖÓÝÌÚɯÝÈÓÐËÈÛÐÕÎɯÊÖÔ×ÓÌßȮɯØÜÈÓÐÛÈÛÐÝÌȮɯÈÕËɯÖÍÛÌÕɯÚÜÉÑÌÊÛÐÝÌɯ

ËÈÛÈɯ×ÖÐÕÛÚȮɯÈËËÐÕÎɯÍÜÙÛÏÌÙɯÚÛÙÈÐÕɯÖÕɯÐÕÛÌÙÕÈÓɯÙÌÚÖÜÙÊÌÚȮɯÞÐÛÏɯÚÛÙÐÒÐÕÎɯÝÈÙÐÈÛÐÖÕÚɯÐÕɯÏÖÞɯÊÖÔ×ÈÕÐÌÚɯÚÛÙÜÊÛÜÙÌɯ

ÛÏÌÐÙɯ$2&ɯ×ÙÖÊÌÚÚÌÚȭɯ3ÏÐÚɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàɯËÐÙÌÊÛÓàɯÈřÌÊÛÚɯÛÏÌɯØÜÈÓÐÛàɯÈÕËɯÙÌÓÐÈÉÐÓÐÛàɯÖÍɯ

$2&ɯËÐÚÊÓÖÚÜÙÌÚȭɯ'ÖÞÌÝÌÙȮɯÊÖÔ×ÓÌßɯŗÙÔÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉÌɯÌØÜÐ××ÌËɯÞÐÛÏɯÈËÝÈÕÊÌËɯËÐÎÐÛÈÓɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯ

ÞÏÐÊÏɯÔÈàɯ×ÖÚÐÛÐÝÌÓàɯÌÕÏÈÕÊÌɯ$2&ɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ ÚɯÔÖÚÛɯÖÍɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÌÔ×ÓÖàÚɯÈɯÛÙÈËÐÛÐÖÕÈÓɯÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàȮɯÐÛɯÐÚɯÊÏÈÓÓÌÕÎÐÕÎɯÛÖɯËÌÛÌÙÔÐÕÌɯÛÏÌɯÌßÈÊÛɯÐÕŘÜÌÕÊÌɯ

ÖÍɯÊÖÔ×ÓÌßÐÛàȭɯ(ÕɯÙÌÊÌÕÛɯàÌÈÙÚȮɯ,Ê#ÖÕÈÓËɯÈÕËɯ+ÖÜÎÏÙÈÕɯȹƖƔƖƘȺɯËÌÚÐÎÕÌËɯÈɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÔÌÈÚÜÙÌɯÖÍɯŗÙÔɯ

ÊÖÔ×ÓÌßÐÛàȮɯÈÕËɯÉàɯÜÚÐÕÎɯÛÏÐÚɯÔÌÈÚÜÙÌȮɯÞÌɯŗÕËɯÛÏÈÛɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ$2&ɯÚÊÖÙÌÚȭɯ 

1ÌÊÌÕÛÓàȮɯÛÏÌɯÊÖÕÊÌ×ÛÜÈÓÐáÈÛÐÖÕɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÏÈÚɯÌÝÖÓÝÌËɯÚÐÎÕÐŗÊÈÕÛÓàȮɯÔÖÝÐÕÎɯÉÌàÖÕËɯÚÐÔ×ÓÌɯ×ÙÖßÐÌÚȮɯ

ÚÜÊÏɯÈÚɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚɯÖÙɯÎÌÖÎÙÈ×ÏÐÊɯËÐÝÌÙÚÐŗÊÈÛÐÖÕȮɯÛÖɯÔÖÙÌɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÔÌÈÚÜÙÌÚɯÛÏÈÛɯ

ÊÈ×ÛÜÙÌɯÛÏÌɯÛÙÜÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàɯÚÛÈÒÌÏÖÓËÌÙÚɯÍÈÊÌɯÞÏÌÕɯÈÕÈÓàáÐÕÎɯŗÙÔÚɯȹ!ÖÕÚÈÓÓɯÌÛɯ

ÈÓȭȮɯƖƔƕƛȺȭɯ6ÏÐÓÌɯŗÙÔɯÚÐáÌɯÏÈÚɯÓÖÕÎɯÉÌÌÕɯÙÌÊÖÎÕÐáÌËɯÈÚɯÈɯÍÜÕËÈÔÌÕÛÈÓɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯÐÕɯÔÌÈÚÜÙÐÕÎɯŗÙÔɯ

ÊÖÔ×ÓÌßÐÛàɯËÜÌɯÛÖɯÐÛÚɯÜÉÐØÜÐÛàɯÈÕËɯÌÈÚÌɯÖÍɯÔÌÈÚÜÙÌÔÌÕÛȮɯ#àÌÙɯÌÛɯÈÓȭȮɯȹƖƔƕƛȺɯÈÙÎÜÌɯÛÏÈÛɯÊÖÔ×ÓÌßÐÛàɯÔÌÈÚÜÙÌÚɯ

ÚÏÖÜÓËɯÊÈ×ÛÜÙÌɯÝÈÙÐÖÜÚɯÈÚ×ÌÊÛÚɯÖÍɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÚÜÊÏɯÈÚɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÎÖÝÌÙÕÈÕÊÌɯÌřÌÊÛÐÝÌÕÌÚÚȮɯÈÕËɯ

ÚÛÈÒÌÏÖÓËÌÙɯÌÕÎÈÎÌÔÌÕÛȭɯ3ÏÌɯÎÙÖÞÐÕÎɯÕÌÌËɯÍÖÙɯÈÕɯÈÓÓɪÌÕÊÖÔ×ÈÚÚÐÕÎɯ×ÙÖßàɯÍÖÙɯÔÌÈÚÜÙÐÕÎɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯ

ÍÜÙÛÏÌÙɯÚÜ××ÖÙÛÌËɯÉàɯ+ÖÜÎÏÙÈÕɯÈÕËɯ,Ê#ÖÕÈÓËɯȹƖƔƖƘȺȮɯÞÏÖɯ×ÙÌÚÌÕÛɯÈɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯ×ÙÖßàɯÜÚÐÕÎɯÛÏÌɯ



ƗƔ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

ÛÌßÛÜÈÓɯÈÕÈÓàÚÐÚɯÖÍɯÈɯŗÙÔɅÚɯƕƔ*ɯŗÓÐÕÎɯÚÛÈÛÌÔÌÕÛȭɯɯ"ÖÔ×ÓÌßɯŗÙÔÚɯÖÍÛÌÕɯÌßÏÐÉÐÛɯËÐÝÌÙÚÌɯÉÜÚÐÕÌÚÚɯÓÐÕÌÚȮɯÐÕÛÙÐÊÈÛÌɯ

ÚÜ××ÓàɯÊÏÈÐÕÚȮɯÔÜÓÛÐ×ÓÌɯÎÌÖÎÙÈ×ÏÐÊɯÖ×ÌÙÈÛÐÖÕÚȮɯÈÕËɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÚÛÙÜÊÛÜÙÌÚȮɯÞÏÐÊÏɯÔÈÒÌɯÛÏÌÔɯ

ÔÖÙÌɯÊÏÈÓÓÌÕÎÐÕÎɯÛÖɯÜÕËÌÙÚÛÈÕËȮɯÔÈÕÈÎÌȮɯÈÕËɯÌÝÈÓÜÈÛÌȭɯ3ÏÜÚȮɯÜÚÐÕÎɯÛÏÌɯÛÌßÛÜÈÓɯÈÕÈÓàÚÐÚɯÖÍɯÛÏÌɯƕƔɪ*ɯÚÛÈÛÌÔÌÕÛɯ

ÙÌ×ÙÌÚÌÕÛÚɯÈɯÔÜÓÛÐËÐÔÌÕÚÐÖÕÈÓɯÔÌÈÚÜÙÌɯÖÍɯÈɯŗÙÔɀÚɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÞÌɯÜÚÌɯÛÏÐÚɯÕÌÞÌÙɯÔÌÈÚÜÙÌɯÖÍɯŗÙÔɯ

ÊÖÔ×ÓÌßÐÛàɯÛÖɯÙÌŘÌÊÛɯÖÕɯÐÛÚɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÞÐÛÏɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚȭɯ 

4ÚÐÕÎɯÈɯ×ÈÕÌÓɯÖÍɯƕƖȮƔƜƚɯ4ȭ2ȭɯ×ÜÉÓÐÊɯŗÙÔÚɯÍÙÖÔɯƕƝƜƔɯÛÖɯƖƔƕƝɯÈÕËɯÈɯƖ2+2ɯÈ××ÙÖÈÊÏȮɯÖÜÙɯÚÛÜËàɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯ

ÎÙÖÞÐÕÎɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÉàɯÖřÌÙÐÕÎɯÈɯÕÌÞÌÙɯÐÕÚÐÎÏÛɯÐÕÛÖɯÐÛÚɯÐÔ×ÖÙÛÈÕÊÌɯÈÚɯÈÕɯÐÕËÐÊÈÛÖÙɯÖÍɯŗÙÔɯ

×ÌÙÍÖÙÔÈÕÊÌɯÛÏÙÖÜÎÏɯÛÏÌɯÓÌÕÚɯÖÍɯ$2&ɯÚÊÖÙÌÚȭɯ6ÏÐÓÌɯ×ÙÌÝÐÖÜÚɯÙÌÚÌÈÙÊÏɯÏÈÚɯÓÈÙÎÌÓàɯÍÖÊÜÚÌËɯÖÕɯÛÏÌɯÙÖÓÌɯÖÍɯ1ȫ#ɯ

ÐÕÝÌÚÛÔÌÕÛȮɯŗÙÔɯÚÐáÌȮɯÖÙɯÔÈÙÒÌÛɯÚÛÙÜÊÛÜÙÌɯÖÕɯ$2&ɯÈËÖ×ÛÐÖÕȮɯÙÌÓÈÛÐÝÌÓàɯÓÐŲÓÌɯÈŲÌÕÛÐÖÕɯÏÈÚɯÉÌÌÕɯ×ÈÐËɯÛÖɯÛÏÌɯ

×ÈÙÈËÖßÐÊÈÓɯÙÌÚÜÓÛÚɯÖÕɯÛÏÌɯÌřÌÊÛɯÖÍɯÛÏÌɯÊÖÔ×ÓÌßÐÛàɯÔÌÈÚÜÙÌɯÖÕɯ$2&ɯȹ!ÌÙÎÌÙɯȫɯ'ÈÕÕȮɯƖƔƔƛȰɯ"ÈáÐÌÙɯÌÛɯÈÓȭȮɯƖƔƕƔȰɯ

#àÙÌÕÎɯȫɯ+ÐÕËÚÌàȮɯƖƔƔƝȺȭɯ3ÏÌÙÌÍÖÙÌȮɯÖÜÙɯÚÛÜËàɯÐÕÝÌÚÛÐÎÈÛÌÚɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ȭɯ

 Úɯ×ÙÌÝÐÖÜÚɯÚÛÜËÐÌÚɯÐÕɯÛÏÐÚɯÚÛÙÌÈÔɯÌÔ×ÓÖàÌËɯÈɯÔÖÙÌɯÊÖÕÚÌÙÝÈÛÐÝÌɯÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàȮɯÞÌɯÈÐÔÌËɯÛÖɯ

ËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯÕÌÞÌÙɯÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàɯÖřÌÙÚɯÈɯÔÖÙÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÈ××ÙÖÈÊÏɯÛÖɯÜÕËÌÙÚÛÈÕËÐÕÎɯ

ÛÏÐÚɯÙÌÓÈÛÐÖÕÚÏÐ×ȭɯ2ÐÕÊÌɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÈÕɯÐÕËÐÙÌÊÛɯÔÌÈÚÜÙÌȮɯÖÜÙɯÚÛÜËàɯÌÔ×ÏÈÚÐáÌÚɯÛÏÌɯÉÌÕÌŗÛɯÖÍɯÜÚÐÕÎɯÈɯÔÜÓÛÐɪ

ËÐÔÌÕÚÐÖÕÈÓɯÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàɯÛÖɯÈÕÈÓàáÌɯÐÛÚɯÌřÌÊÛɯÖÕɯÈɯŗÙÔɀÚɯ$2&ɯÈËÖ×ÛÐÖÕȭɯ3ÏÜÚȮɯÛÏÐÚɯÚÛÜËàɯÌÔ×ÓÖàÚɯÈɯ

ÕÖÝÌÓɯÔÌÈÚÜÙÌɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàȮɯÉÈÚÌËɯÖÕɯÛÌßÛÜÈÓɯÈÕÈÓàÚÐÚɯÖÍɯƕƔɪ*ɯŗÓÐÕÎÚȮɯÈÕËɯÌßÈÔÐÕÌÚɯÏÖÞɯÛÏÐÚɯÕÌÞɯ

ÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàɯÐÔ×ÈÊÛÚɯÈɯŗÙÔɅÚɯÈÉÐÓÐÛàɯÛÖɯÈËÖ×Ûɯ$2&ɯÔÖÙÌɯÔÌÈÕÐÕÎÍÜÓÓàȭɯ6ÐÛÏɯÈɯÔÜÓÛÐɪÍÈÊÌÛÌËɯ

È××ÙÖÈÊÏɯÛÖɯŗÙÔɯÊÖÔ×ÓÌßÐÛàȮɯÖÜÙɯÙÌÚÜÓÛÚɯÕÖÛɯÖÕÓàɯÌß×ÓÈÐÕɯÛÏÌɯÊÖÕÛÙÈËÐÊÛÖÙàɯÌřÌÊÛɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÖÕɯÐÛÚɯ$2&ɯ

ÚÊÖÙÌɯÉÜÛɯÈÓÚÖɯÌß×ÈÕËɯÛÏÌɯÏÖÙÐáÖÕɯÖÍɯÊÖÔ×ÓÌßÐÛàɯÔÌÈÚÜÙÌÚɯÉàɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÈɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÔÌÈÚÜÙÌȭɯ

3ÏÜÚȮɯÛÏÐÚɯÚÛÜËàɯÖřÌÙÚɯÈɯÊÖÔ×ÈÙÈÛÐÝÌÓàɯÕÌÞɯÐÕÚÐÎÏÛɯÐÕÛÖɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ȮɯÛÏÌÙÌÉàɯ

ÈËÝÈÕÊÐÕÎɯÛÏÌɯÊÖÕÊÌ×ÛɯÐÕÛÖɯÝÈÙÐÖÜÚɯÈÙÌÈÚɯÖÍɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȭ 

3ÏÌɯÙÌÚÛɯÖÍɯÛÏÌɯ×È×ÌÙɯÐÚɯÖÙÎÈÕÐáÌËɯÈÚɯÍÖÓÓÖÞÚȭɯ(Õɯ2ÌÊÛÐÖÕɯƖȮɯÞÌɯÙÌÝÐÌÞɯÛÏÌɯÙÌÓÌÝÈÕÛɯÓÐÛÌÙÈÛÜÙÌɯÈÕËɯËÌÝÌÓÖ×ɯÛÏÌɯ

Ïà×ÖÛÏÌÚÐÚȭɯ2ÌÊÛÐÖÕɯƗɯËÐÚÊÜÚÚÌÚɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯÔÖËÌÓɯÈÕËɯËÈÛÈȭɯ2ÌÊÛÐÖÕɯƘɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯÙÌÚÜÓÛÚȮɯÈÕËɯ

2ÌÊÛÐÖÕɯƙɯÊÖÕÊÓÜËÌÚɯÛÏÌɯ×È×ÌÙȮɯÖÜÛÓÐÕÐÕÎɯÓÐÔÐÛÈÛÐÖÕÚȮɯÙÌÚÌÈÙÊÏɯÐÔ×ÓÐÊÈÛÐÖÕÚȮɯÈÕËɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯËÐÙÌÊÛÐÖÕÚȭ 

Ɩȭ +ÐÛÌÙÈÛÜÙÌɯ1ÌÝÐÌÞ 

Ɩȭƕȭ %ÐÙÔɯ"ÖÔ×ÓÌßÐÛà 

%ÐÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÈÕɯÐÔ×ÖÙÛÈÕÛɯ×ÙÌËÐÊÛÖÙɯÖÍɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ.ÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯ

ÙÌÚÜÓÛɯÐÕɯÈÕɯÌßÊÌÚÚÐÝÌɯÚÛÙÜÊÛÜÙÈÓɯÊÖÔ×ÓÌßÐÛàȮɯÞÏÐÊÏɯÙÌØÜÐÙÌÚɯÈɯÔÖÙÌɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÓÌÝÌÓɯÖÍɯÔÈÕÈÎÌÔÌÕÛɅÚɯÈÉÐÓÐÛàɯ

ÛÖɯÎÈÛÏÌÙɯÊÙÐÛÐÊÈÓɯÐÕÍÖÙÔÈÛÐÖÕȮɯÌßÌÊÜÛÌɯÚÖÜÕËɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯ×ÙÖÊÌÚÚÌÚȮɯÈÕËɯÚÜÊÊÌÚÚÍÜÓÓàɯÐÔ×ÓÌÔÌÕÛɯÚÛÙÈÛÌÎÐÊɯ

ÐÕÐÛÐÈÛÐÝÌÚɯȹ!ÌàÌÙɯÈÕËɯ4ÓÓÙÐÊÏȮɯƖƔƖƖȺȭɯ3ÏÜÚȮɯÞÏÌÕɯÊÖÔ×ÓÌßÐÛàɯÌßÊÌÌËÚɯÛÏÌɯÊÖÎÕÐÛÐÝÌɯ×ÙÖÊÌÚÚÐÕÎɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÖÍɯ

ÌÔ×ÓÖàÌÌÚɯÈÕËɯÔÈÕÈÎÌÙÚȮɯÐÛɯÙÌÚÜÓÛÚɯÐÕɯÕÌÎÈÛÐÝÌɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ ÚɯÚÐáÌȮɯÎÌÖÎÙÈ×ÏÐÊȮɯÈÕËɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛɯ

ËÐÝÌÙÚÐÛàɯÓÌÈËɯÛÖɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàȮɯÛÏÌÚÌɯŗÙÔÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯ×ÖÚÚÌÚÚɯÌßÛÌÕÚÐÝÌɯÙÌÚÖÜÙÊÌÚȮɯ

ÙÌÚÜÓÛÐÕÎɯÐÕɯÈɯÚÛÙÖÕÎÌÙɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÛÏÙÖÜÎÏɯÌßÛÌÕÚÐÝÌɯÐÕÛÌÙÕÈÓɯÈÕËɯÌßÛÌÙÕÈÓɯÒÕÖÞÓÌËÎÌɪÚÏÈÙÐÕÎɯ

ÔÌÊÏÈÕÐÚÔÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌàɯÈÙÌɯÈÓÚÖɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉÌɯÏÐÕËÌÙÌËɯÉàɯÉÜÙÌÈÜÊÙÈÛÐÊɯÐÕÌŚÊÐÌÕÊÐÌÚȭɯ1ÌÊÌÕÛɯÙÌÚÌÈÙÊÏɯ

Ú×ÈÕÕÐÕÎɯƕƝƝƚɪƖƔƖƕɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÛÏÌɯÚÛÖÊÒɯ×ÙÐÊÌÚɯÖÍɯÊÖÔ×ÓÌßɯŗÙÔÚɯÌßÏÐÉÐÛɯÈɯÞÌÈÒÌÕÌËɯ×ÙÌËÐÊÛÐÝÌɯÊÈ×ÈÊÐÛàɯ

ÍÖÙɯÔÈÙÒÌÛɯÝÈÓÜÈÛÐÖÕÚȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÊÖÔ×ÓÌßÐÛàɯÊÙÌÈÛÌÚɯÐÕÍÖÙÔÈÛÐÖÕɯ×ÙÖÊÌÚÚÐÕÎɯÊÏÈÓÓÌÕÎÌÚɯÛÏÈÛɯÐÔ×ÈÊÛɯ

ÔÈÙÒÌÛɯÝÈÓÜÈÛÐÖÕɯȹ ÚÏÙÈÍɯÌÛɯÈÓȭɯƖƔƖƘȺȭɯ 

"ÖÔ×ÓÌßÐÛàɯÐÕɯÈɯŗÙÔɯÐÚɯÈɯÍÜÕÊÛÐÖÕɯÖÍɯÝÈÙÐÖÜÚɯÊÖÔÉÐÕÈÛÐÖÕÚɯÖÍɯÚÛÙÜÊÛÜÙÈÓɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓɯÈÊÛÐÝÐÛÐÌÚȮɯÚÜÊÏɯÛÏÈÛɯÐÛɯ

ÐÚɯËÐŚÊÜÓÛɯÛÖɯÎÈÜÎÌɯÊÖÔ×ÓÌßÐÛàɯÜÚÐÕÎɯÈɯËÐÙÌÊÛɯÔÌÈÚÜÙÌȭɯ1ÌÊÌÕÛɯÓÐÛÌÙÈÛÜÙÌɯÌÔ×ÓÖàÚɯ×ÙÖßÐÌÚɯËÌÚÐÎÕÌËɯÛÖɯÊÈ×ÛÜÙÌɯ

Ö×ÌÙÈÛÐÖÕÈÓɯÈÕËɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàȮɯÉÈÚÌËɯÖÕɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÔÖÙÌɯÌÈÚÐÓàɯÔÌÈÚÜÙÈÉÓÌɯÝÈÙÐÈÉÓÌÚȮɯÚÜÊÏɯÈÚɯ

ËÐÝÌÙÚÐŗÊÈÛÐÖÕȮɯÔÜÓÛÐÕÈÛÐÖÕÈÓɯÖ×ÌÙÈÛÐÖÕÚȮɯÈÕËɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚȭɯ3ÏÌÚÌɯÝÈÙÐÈÉÓÌÚɯÌÕÊÖÔ×ÈÚÚɯÉÖÛÏɯØÜÈÕÛÐÛÈÛÐÝÌɯ

ÈÕËɯØÜÈÓÐÛÈÛÐÝÌɯÔÌÛÏÖËÚɯÛÖɯÔÌÈÚÜÙÌɯŗÙÔɯÊÖÔ×ÓÌßÐÛàȭɯ%ÖÙɯÐÕÚÛÈÕÊÌȮɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚɯȹ!ÌÙÎÌÙɯȫɯ
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'ÈÕÕȮɯƖƔƔƛȺȮɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÎÌÖÎÙÈ×ÏÐÊɯÓÖÊÈÛÐÖÕÚɯÈɯŗÙÔɯÖ×ÌÙÈÛÌÚɯÐÕɯȹ"ÈáÐÌÙɯÌÛɯÈÓȭȮɯƖƔƖƕȺȮɯÛÏÌɯÓÌÝÌÓɯÖÍɯ"21ɯÈÕËɯ

$2&ɯȹ+ÈÎÌÙɯÌÛɯÈÓȭɯƖƔƖƖȺȮɯÈÕËɯÛÏÌɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÚÛÙÜÊÛÜÙÌɯȹ#àÙÌÕÎɯȫɯ+ÐÕËÚÌàȮɯƖƔƔƝȺȭɯɯ'ÖÞÌÝÌÙȮɯÚÜÊÏɯÔÌÈÚÜÙÌÚɯ

ÞÌÙÌɯÖÍÛÌÕɯÓÐÔÐÛÌËɯÐÕɯÛÏÌÐÙɯÎÙÈÕÜÓÈÙÐÛàɯÈÕËɯÍÈÐÓÌËɯÛÖɯÙÌŘÌÊÛɯÛÏÌɯÊÖÔ×ÓÌßÐÛàɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕÈÓɯÖÙɯŗÕÈÕÊÐÈÓɯ

ÙÌ×ÖÙÛÐÕÎɯÈÊÊÜÙÈÛÌÓàȭɯ ÓÛÏÖÜÎÏɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚɯÈÕËɯËÐÝÌÙÚÐŗÊÈÛÐÖÕɯÖÍɯÎÌÖÎÙÈ×ÏÐÊɯÓÖÊÈÛÐÖÕÚɯ

×ÙÖÝÐËÌɯÈÕɯÌÈÚÐÓàɯÔÌÈÚÜÙÈÉÓÌɯÍÖÙÔɯÖÍɯÊÖÔ×ÓÌßÐÛàɯȹ$ÐÚÌÕÏÈÙËÛɯÌÛɯÈÓȭɯƖƔƕƕȺȮɯÐÛɯÈÓÚÖɯÚÐÔ×ÓÐŗÌÚɯÛÏÌɯÔÌÈÚÜÙÌÔÌÕÛɯÉàɯ

ÐÎÕÖÙÐÕÎɯÛÏÌɯØÜÈÓÐÛÈÛÐÝÌɯËÐřÌÙÌÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯÚÌÎÔÌÕÛÚɯȹ!ÖÛÖÚÈÕɯÌÛɯÈÓȭɯƖƔƖƕȺȭɯ2ÐÔÐÓÈÙÓàȮɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ

ÚÛÙÜÊÛÜÙÌȮɯÐÕɯÛÌÙÔÚɯÖÍɯÛÏÌɯÕÜÔÉÌÙɯÈÕËɯÊÖÔ×ÖÚÐÛÐÖÕɯÖÍɯÛÏÌɯÉÖÈÙËɯÖÍɯËÐÙÌÊÛÖÙÚȮɯÐÚɯÈÓÚÖɯÈÕɯÌÈÚÐÓàɯÔÌÈÚÜÙÈÉÓÌɯ

ØÜÈÕÛÐÛÈÛÐÝÌɯÔÌÈÚÜÙÌȭɯ!ÖÛÏɯÔÌÈÚÜÙÌÚɯÍÈÐÓɯÛÖɯÈËËÙÌÚÚɯÞÏÌÛÏÌÙɯÛÏÌɯÓÈÙÎÌɯÉÖÈÙËɯÚÐáÌɯÖÙɯÛÏÌɯËÐÝÌÙÚÐŗÌËɯ

ÊÖÔ×ÖÚÐÛÐÖÕɯÖÍɯÛÏÌɯÉÖÈÙËɯÐÚɯËÜÌɯÛÖɯÛÏÌɯÕÌÌËɯÍÖÙɯÖ×ÌÙÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàɯÖÙɯÛÏÌɯÙÌÚÜÓÛɯÖÍɯÙÌÎÜÓÈÛÖÙàɯÕÌÌËɯȹ!ÖÖÕÌɯ

ÌÛɯÈÓȭɯƖƔƔƛȺȭɯ6ÏÐÓÌɯÜÚÐÕÎɯ$2&ɯÈŲÌÔ×ÛÚɯÛÖɯÊÈ×ÛÜÙÌɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÖ×ÌÙÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàȮɯÐÛɯÍÖÊÜÚÌÚɯÔÖÙÌɯÖÕɯ

ÛÏÌɯÌÛÏÐÊÈÓɯ×ÙÐÖÙÐÛÐÌÚɯÈÕËɯÌßÛÌÙÕÈÓɯÙÈÛÐÕÎɯÔÌÊÏÈÕÐÚÔɯȹ+ÈÎÌÙɯÌÛɯÈÓȭɯƖƔƖƖȺȮɯÞÏÐÓÌɯÊÖÕŘÈÛÐÕÎɯÛÏÌɯÛÙÜÌɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÊÖÔ×ÓÌßÐÛàɯÖÍɯÛÏÌɯŗÙÔȭɯɯɯ 

ƖȭƖȭ $2&ɯÈÕËɯ%ÐÙÔɯ"ÖÔ×ÓÌßÐÛà 

$ÕÝÐÙÖÕÔÌÕÛÈÓȮɯ2ÖÊÐÈÓȮɯÈÕËɯ&ÖÝÌÙÕÈÕÊÌɯȹ$2&ȺɯÔÌÛÙÐÊÚɯÏÈÝÌɯÌÔÌÙÎÌËɯÈÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÐÔ×ÖÙÛÈÕÛɯÐÕËÐÊÈÛÖÙÚɯÖÍɯ

ŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȮɯàÌÛɯÛÏÌÐÙɯÝÈÓÐËÐÛàɯÈÕËɯÌřÌÊÛÐÝÌÕÌÚÚɯÊÖÔ×ÈÙÌËɯÛÖɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÔÌÈÚÜÙÌÚɯÙÌÔÈÐÕɯ

ÚÜÉÑÌÊÛÚɯÖÍɯÐÕÛÌÕÚÌɯËÌÉÈÛÌȭɯ3ÙÈËÐÛÐÖÕÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÔÌÛÙÐÊÚɯÓÐÒÌɯ1ÌÛÜÙÕɯÖÕɯ ÚÚÌÛÚɯȹ1. ȺȮɯ1ÌÛÜÙÕɯÖÕɯ$ØÜÐÛàɯ

ȹ1.$ȺȮɯÈÕËɯ$ÈÙÕÐÕÎÚɯ!ÌÍÖÙÌɯ(ÕÛÌÙÌÚÛȮɯ3ÈßÌÚȮɯ#Ì×ÙÌÊÐÈÛÐÖÕȮɯÈÕËɯ ÔÖÙÛÐáÈÛÐÖÕɯȹ$!(3# ȺɯÔÈÙÎÐÕÚɯ×ÙÖÝÐËÌɯ

ÊÖÕÊÙÌÛÌȮɯØÜÈÕÛÐŗÈÉÓÌɯÔÌÈÚÜÙÌÚɯÖÍɯÏÐÚÛÖÙÐÊÈÓɯŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ3ÏÌÚÌɯÔÌÛÙÐÊÚɯÖřÌÙɯÚÌÝÌÙÈÓɯÈËÝÈÕÛÈÎÌÚɯÖÝÌÙɯ

$2&ɯÚÊÖÙÌÚȯɯÛÏÌàɯÈÙÌɯÚÛÈÕËÈÙËÐáÌËȮɯÈÜËÐÛÌËȮɯÈÕËɯËÐÙÌÊÛÓàɯÛÐÌËɯÛÖɯÚÏÈÙÌÏÖÓËÌÙɯÝÈÓÜÌɯÊÙÌÈÛÐÖÕȭɯ'ÖÞÌÝÌÙȮɯŗÕÈÕÊÐÈÓɯ

ÐÕËÐÊÈÛÖÙÚɯÚÜřÌÙɯÍÙÖÔɯÐÕÏÌÙÌÕÛɯÓÐÔÐÛÈÛÐÖÕÚɯÈÚɯ×ÌÙÍÖÙÔÈÕÊÌɯ×ÙÌËÐÊÛÖÙÚȭɯ3ÏÌàɯÙÌŘÌÊÛɯ×ÈÚÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÙÈÛÏÌÙɯ

ÛÏÈÕɯÍÜÛÜÙÌɯ×ÖÛÌÕÛÐÈÓɯÈÕËɯÔÈàɯÕÖÛɯÊÈ×ÛÜÙÌɯÐÕÛÈÕÎÐÉÓÌɯÈÚÚÌÛÚɯÖÙɯÌÔÌÙÎÐÕÎɯÙÐÚÒÚɯÛÏÈÛɯÊÖÜÓËɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÔ×ÈÊÛɯ

ÍÜÛÜÙÌɯÊÈÚÏɯŘÖÞÚȭɯ3ÏÌɯƖƔƔƜɯŗÕÈÕÊÐÈÓɯÊÙÐÚÐÚɯËÌÔÖÕÚÛÙÈÛÌËɯÏÖÞɯÛÙÈËÐÛÐÖÕÈÓɯÔÌÛÙÐÊÚɯÍÈÐÓÌËɯÛÖɯ×ÙÌËÐÊÛɯÚàÚÛÌÔÐÊɯ

ÙÐÚÒÚɯÛÏÈÛɯ$2&ɯÍÈÊÛÖÙÚɯÔÐÎÏÛɯÏÈÝÌɯÐËÌÕÛÐŗÌËɯÌÈÙÓÐÌÙȭɯ$2&ɯÚÊÖÙÌÚɯÚÌÙÝÌɯÈÚɯÓÌÈËÐÕÎɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÓÖÕÎɪÛÌÙÔɯ

ŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÉàɯÊÈ×ÛÜÙÐÕÎɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÙÐÚÒÚɯÈÕËɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÛÏÈÛɯÛÙÈËÐÛÐÖÕÈÓɯÔÌÛÙÐÊÚɯÔÈàɯ

ÖÝÌÙÓÖÖÒȭɯ%ÙÐÌËÌɯÌÛɯÈÓȭɯȹƖƔƕƙȺɯÊÖÕËÜÊÛÌËɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÔÌÛÈɪÈÕÈÓàÚÐÚɯÖÍɯÖÝÌÙɯƖȮƔƔƔɯÚÛÜËÐÌÚȮɯŗÕËÐÕÎɯÛÏÈÛɯƝƔǔɯ

ÚÏÖÞÌËɯÈɯÕÖÕɪÕÌÎÈÛÐÝÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯ$2&ɯÈÕËɯÊÖÙ×ÖÙÈÛÌɯŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ3ÏÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯ

ÊÖÔ×ÈÕÐÌÚɯÞÐÛÏɯÚÛÙÖÕÎɯ$2&ɯ×ÙÈÊÛÐÊÌÚɯÔÈàɯÈÊÏÐÌÝÌɯÚÜ×ÌÙÐÖÙɯÙÐÚÒɪÈËÑÜÚÛÌËɯÙÌÛÜÙÕÚɯÉàɯÐÔ×ÙÖÝÐÕÎɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÌŚÊÐÌÕÊàȮɯÌÕÏÈÕÊÐÕÎɯÛÏÌÐÙɯÙÌ×ÜÛÈÛÐÖÕȮɯÈÕËɯÍÖÚÛÌÙÐÕÎɯÉÌŲÌÙɯÚÛÈÒÌÏÖÓËÌÙɯÙÌÓÈÛÐÖÕÚÏÐ×Úȭ 

$2&ɯÔÌÛÙÐÊÚɯÛÏÌÖÙÌÛÐÊÈÓÓàɯÊÈ×ÛÜÙÌɯÍÖÙÞÈÙËɪÓÖÖÒÐÕÎɯÝÈÓÜÌɯËÙÐÝÌÙÚɯÛÏÈÛɯÛÙÈËÐÛÐÖÕÈÓɯÉÈÊÒÞÈÙËɪÓÖÖÒÐÕÎɯŗÕÈÕÊÐÈÓɯ

ÐÕËÐÊÈÛÖÙÚɯÔÐÚÚȭɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯÍÈÊÛÖÙÚɯÔÈàɯÚÐÎÕÈÓɯÍÜÛÜÙÌɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌɯÊÖÚÛÚɯÖÙɯÙÌÚÖÜÙÊÌɯÌŚÊÐÌÕÊàɯ

ÎÈÐÕÚȮɯÞÏÐÓÌɯÚÛÙÖÕÎɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÈÊÛÐÊÌÚɯÊÖÜÓËɯÐÕËÐÊÈÛÌɯÙÌËÜÊÌËɯÈÎÌÕÊàɯÊÖÚÛÚɯÈÕËɯÉÌŲÌÙɯÚÛÙÈÛÌÎÐÊɯËÌÊÐÚÐÖÕɪ

ÔÈÒÐÕÎɯÊÈ×ÈÉÐÓÐÛÐÌÚɯȹ*ÏÈÕɯÌÛɯÈÓȭȮɯƖƔƕƚȺȭɯ"ÖÔ×ÓÌßɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯËÌÝÌÓÖ×ɯÉÌŲÌÙɯÎÖÝÌÙÕÈÕÊÌɯ

ÔÌÊÏÈÕÐÚÔÚɯÈÕËɯÔÖÕÐÛÖÙÐÕÎɯÚàÚÛÌÔÚɯÛÖɯÖ×ÛÐÔÐáÌɯÈÎÌÕÊàɯÊÖÚÛÚɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯËÐÝÐÚÐÖÕÚȭɯ1ÌÊÌÕÛɯÓÐÛÌÙÈÛÜÙÌȮɯ

ÚÜÊÏɯÈÚɯ+ÐÕÚɯÌÛɯÈÓȭɯȹƖƔƕƛȺȮɯŗÕËÚɯÛÏÈÛɯÏÐÎÏÓàɯÊÖÔ×ÓÌßɯŗÙÔÚɯÈÓÓÖÊÈÛÌɯÏÐÎÏÌÙɯÙÌÚÖÜÙÊÌÚɯÛÖÞÈÙËɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚȮɯ

ÞÏÐÊÏɯÙÌÚÜÓÛÚɯÐÕɯÈɯÚÜ×ÌÙÐÖÙɯŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÐÕɯÛÏÌɯÓÖÕÎɯÙÜÕȭɯ3ÏÐÚɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÐÚɯÍÜÙÛÏÌÙɯÚÛÙÌÕÎÛÏÌÕÌËɯ

ÛÏÙÖÜÎÏɯÛÏÌɯÓÌÕÚɯÖÍɯÈÎÌÕÊàɯÛÏÌÖÙàȭɯ ÎÌÕÊàɯÛÏÌÖÙàȮɯÖÙÐÎÐÕÈÓÓàɯËÌÝÌÓÖ×ÌËɯÉàɯ)ÌÕÚÌÕɯÈÕËɯ,ÌÊÒÓÐÕÎɯȹƕƝƛƚȺȮɯ×ÖÚÐÛÚɯ

ÛÏÈÛɯÊÖÕŘÐÊÛÚɯÖÍɯÐÕÛÌÙÌÚÛɯÈÙÐÚÌɯÉÌÛÞÌÌÕɯ×ÙÐÕÊÐ×ÈÓÚɯȹÚÏÈÙÌÏÖÓËÌÙÚȺɯÈÕËɯÈÎÌÕÛÚɯȹÔÈÕÈÎÌÙÚȺɯËÜÌɯÛÖɯÐÕÍÖÙÔÈÛÐÖÕɯ

ÈÚàÔÔÌÛÙÐÌÚɯÈÕËɯËÐÝÌÙÎÌÕÛɯÖÉÑÌÊÛÐÝÌÚȭɯ3ÏÌÙÌÍÖÙÌȮɯ×ÙÖ×ÌÙɯÔÖÕÐÛÖÙÐÕÎɯÛÌÊÏÕÐØÜÌÚɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯÚÛÙÜÊÛÜÙÌÚɯÈÙÌɯ

ÙÌØÜÐÙÌËɯÛÖɯÔÐÕÐÔÐáÌɯÈÎÌÕÊàɯÊÖÚÛÚȭɯ1ÌÊÌÕÛɯÌÔ×ÐÙÐÊÈÓɯÚÛÜËÐÌÚɯÏÈÝÌɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÌɯ×ÙÌËÐÊÛÐÝÌɯ×ÖÞÌÙɯÖÍɯ

ÈÎÌÕÊàɯÛÏÌÖÙàɯÐÕɯÙÌÓÈÛÐÖÕɯÛÖɯÎÖÝÌÙÕÈÕÊÌɯÔÌÊÏÈÕÐÚÔÚɯÈÕËɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ%ÖÙɯÐÕÚÛÈÕÊÌȮɯ1ÌÏÔÈÕɯÌÛɯÈÓȭɯȹƖƔƖƙȺɯÜÚÌɯ

ÈÎÌÕÊàɯÛÏÌÖÙàɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯ×ÖÚÐÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÚÛÙÖÕÎÌÙɯÊÖÙ×ÖÙÈÛÌɯ

ÎÖÝÌÙÕÈÕÊÌȭɯ!ÌŲÌÙɯÊÖÙ×ÖÙÈÛÌɯÎÖÝÌÙÕÈÕÊÌɯÙÌËÜÊÌÚɯÈÎÌÕÊàɯÊÖÚÛÚȮɯÓÌÈËÐÕÎɯÛÖɯÐÔ×ÙÖÝÌËɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ2ÖÔÌɯ

ÚÛÜËÐÌÚɯÌß×ÈÕËɯÛÏÐÚɯÛÏÌÖÙàɯÛÖɯ×ÙÌËÐÊÛɯÛÏÌɯÐÕŘÜÌÕÊÌɯÖÍɯÉÖÈÙËɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÖÕɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯȹ*ÚÖÜÙÐɯȫɯ

&ÜÌÚÔÐȮɯƖƔƖƘȺȮɯÛÏÌɯÉÖÈÙËɯÊÖÔÔÐÚÚÐÖÕÌÙÚɀɯÎÌÕËÌÙɯËÐÝÌÙÚÐÛàɯÖÕɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÛÏÙÖÜÎÏɯÐÔ×ÙÖÝÌËɯÐÕÍÖÙÔÈÛÐÖÕɯ
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ÚàÔÔÌÛÙàɯÈÕËɯÉÌŲÌÙɯÎÖÝÌÙÕÈÕÊÌɯȹ2ÈÙÐɯÌÛɯÈÓȭɯƖƔƖƙȺȭɯ%ÐÙÔÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÈÊÏÐÌÝÌɯÏÐÎÏÌÙɯŗÕÈÕÊÐÈÓɯ

×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÙÌËÜÊÌɯ×ÖÛÌÕÛÐÈÓɯÙÐÚÒɯÉàɯÈÓÐÎÕÐÕÎɯÐÕÊÌÕÛÐÝÌÚɯÈÔÖÕÎɯÚÛÈÒÌÏÖÓËÌÙÚȭɯ3ÏÜÚȮɯÈÎÌÕÊàɯÛÏÌÖÙàɯÐÚɯÈɯ

ÙÌÓÐÈÉÓÌɯ×ÙÌÔÐÚÌɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯÐÕŘÜÌÕÊÌɯÖÕɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÐÛÚɯÎÖÝÌÙÕÈÕÊÌɯÚÛÙÜÊÛÜÙÌȮɯÚÜÊÏɯÈÚɯ$2&ɯ

ÊÖÔ×ÓÐÈÕÊÌȭ 

(ÕɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚȮɯÛÏÐÚɯÛÏÌÖÙàɯÚÜ××ÖÙÛÚɯÈɯ×ÖÚÐÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕɯÛÏÙÖÜÎÏɯ

ÚÌÝÌÙÈÓɯÊÏÈÕÕÌÓÚȯɯÊÖÔ×ÓÌßɯŗÙÔÚɯÞÐÛÏɯÔÜÓÛÐ×ÓÌɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚȮɯÎÌÖÎÙÈ×ÏÐÊɯËÐÝÌÙÚÐŗÊÈÛÐÖÕȮɯÈÕËɯÐÕÛÙÐÊÈÛÌɯ

ÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÚÛÙÜÊÛÜÙÌÚɯÍÈÊÌɯÏÌÐÎÏÛÌÕÌËɯÈÎÌÕÊàɯ×ÙÖÉÓÌÔÚɯÛÏÈÛɯÙÌØÜÐÙÌɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÎÖÝÌÙÕÈÕÊÌɯÍÙÈÔÌÞÖÙÒÚȮɯ

ÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÐÕÛÌÙÕÈÓɯÊÖÕÛÙÖÓÚȮɯÈÕËɯÌÕÏÈÕÊÌËɯÛÙÈÕÚ×ÈÙÌÕÊàɯÔÌÊÏÈÕÐÚÔÚɯÛÖɯÔÖÕÐÛÖÙɯÔÈÕÈÎÌÙÐÈÓɯÉÌÏÈÝÐÖÙɯ

ÈÊÙÖÚÚɯËÐÝÌÙÚÌɯÖ×ÌÙÈÛÐÖÕÚɯȹ2ÏÓÌÐÍÌÙɯȫɯ5ÐÚÏÕàȮɯƕƝƝƛȺȭɯ3ÏÌÚÌɯÙÖÉÜÚÛɯÎÖÝÌÙÕÈÕÊÌɯÚàÚÛÌÔÚɯÈÕËɯÐÕÛÌÙÕÈÓɯÊÖÕÛÙÖÓÚȮɯ

ÐÔ×ÓÌÔÌÕÛÌËɯÛÖɯÔÐÛÐÎÈÛÌɯÈÎÌÕÊàɯÊÖÚÛÚɯÐÕɯÊÖÔ×ÓÌßɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɯÕÈÛÜÙÈÓÓàɯÛÙÈÕÚÓÈÛÌɯÐÕÛÖɯÚÜ×ÌÙÐÖÙɯ$2&ɯ

×ÌÙÍÖÙÔÈÕÊÌɯÈÚɯÛÏÌàɯÙÌØÜÐÙÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÚÛÈÒÌÏÖÓËÌÙɯÌÕÎÈÎÌÔÌÕÛȮɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛȮɯÚÖÊÐÈÓɯ

ÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯ×ÙÖÛÖÊÖÓÚȮɯÈÕËɯÌÛÏÐÊÈÓɯÉÜÚÐÕÌÚÚɯ×ÙÈÊÛÐÊÌÚɯÈÊÙÖÚÚɯÈÓÓɯÉÜÚÐÕÌÚÚɯÜÕÐÛÚɯȹ"ÏÌÕÎɯÌÛɯÈÓȭɯƖƔƕƘȰɯ'ÈÙÑÖÛÖɯȫɯ

)ÖȮɯƖƔƕƕȺȭɯ%ÜÙÛÏÌÙÔÖÙÌȮɯÊÖÔ×ÓÌßɯŗÙÔÚɯÖÍÛÌÕɯÈËÖ×ÛɯËÌÊÌÕÛÙÈÓÐáÌËɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÚÛÙÜÊÛÜÙÌÚɯÞÐÛÏɯÔÜÓÛÐ×ÓÌɯ

ÓÈàÌÙÚɯÖÍɯÖÝÌÙÚÐÎÏÛȮɯÊÙÌÈÛÐÕÎɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÈÞÈÙÌÕÌÚÚɯÍÖÙɯ$2&ɯÊÖÔ×ÓÐÈÕÊÌɯÈÕËɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÙÌ×ÖÙÛÐÕÎɯÛÖɯÔÌÌÛɯ

ÛÏÌɯËÐÝÌÙÚÌɯÕÌÌËÚɯÖÍɯÚÛÈÒÌÏÖÓËÌÙɯÎÙÖÜ×ÚɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÊÙÖÚÚɯÝÈÙÐÖÜÚɯÔÈÙÒÌÛÚɯÈÕËɯÑÜÙÐÚËÐÊÛÐÖÕÚɯ

ȹ$ÊÊÓÌÚɯÌÛɯÈÓȭȮɯƖƔƕƘȺȭɯ3ÏÜÚȮɯÉÈÚÌËɯÖÕɯÛÏÌɯÈÎÌÕÊàɯÛÏÌÖÙàɯÍÙÈÔÌÞÖÙÒȮɯÞÌɯ×ÖÚÐÛɯÛÏÈÛɯÊÖÔ×ÓÌßÐÛàɯÓÌÈËÚɯÛÖɯ$2&ɯ

ÌßÊÌÓÓÌÕÊÌɯÉàɯÙÌØÜÐÙÐÕÎɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÎÖÝÌÙÕÈÕÊÌɯÔÌÊÏÈÕÐÚÔÚɯÛÏÈÛɯ×ÙÖÔÖÛÌɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÚÛÌÞÈÙËÚÏÐ×Ȯɯ

ÚÖÊÐÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÈÊÛÐÊÌÚȭ 

'à×ÖÛÏÌÚÐÚɯƕȯɯ%ÐÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ$2&ɯÊÖÔ×ÓÐÈÕÊÌȭɯ 

Ɨȭɯ$Ô×ÐÙÐÊÈÓɯËÌÚÐÎÕ 

Ɨȭƕȭɯ$Ô×ÐÙÐÊÈÓɯÔÖËÌÓɯ 

3ÖɯÌßÈÔÐÕÌɯÛÏÌɯÌřÌÊÛɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÖÕɯÐÕÕÖÝÈÛÐÖÕȮɯÞÌɯÜÚÌɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÌÔ×ÐÙÐÊÈÓɯÔÖËÌÓɯÉÈÚÌËɯÖÕɯÛÏÌɯ

×ÙÌÝÐÖÜÚɯÚÛÜËÐÌÚȯ 

$2&ÛɯɯǻɯϕƔɯǶɯϕƕɯ%ÐÙÔɯ"ÖÔ×ÓÌßÐÛàÛɪƕɯǶɯϕƖɯ2ÐáÌÛɪƕǶɯϕƗɯ1. ÛɪƕɯɯɯǶɯϕƘɯ,3!Ûɪƕɯ 

Ƕɯϕƙɯ"ÈÚÏÛɪƕɯǶɯϕƚɯ+ÌÝÌÙÈÎÌÛɪƕɯǶɯϕƛɯ1ȫ#ÛɪƕɯǶɯϕƜɯ1ȫ#ɯ#ÜÔÔàÛɪƕɯǶɯϕƝɯ"È×ÌßÛɪƕɯǶɯϕƕƔɯ3ÈÕÎÐÉÓÌÛɪƕɯǶɯϕƕƕɯ%ÐÙÔɯ ÎÌÛɪƕɯǶɯϕƕƖɯ3ÖÉÐÕɀÚɯ

0ÛɪƕɯǶɯϘÛɯ    ɯɯɯȹƕȺ 

 

6ÏÌÙÌɯɯ%ÐÙÔɯ"ÖÔ×ÓÌßÐÛàɯÐÚɯÛÏÌɯÔÌÈÚÜÙÌɯÖÍɯÊÖÔ×ÓÌßÐÛàɯÈÚɯËÌÝÌÓÖ×ÌËɯÉàɯ+ÖÜÎÏÙÈÕɯÈÕËɯ,Ê#ÖÕÈÓËɯȹƖƔƖƘȺȰɯ2ÐáÌɯÐÚɯ

ÛÏÌɯÕÈÛÜÙÈÓɯÓÖÎÈÙÐÛÏÔɯÖÍɯÖÕÌɯ×ÓÜÚɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ1. ɯÐÚɯÛÏÌɯÐÚɯÛÏÌɯÖ×ÌÙÈÛÐÕÎɯÐÕÊÖÔÌɯÉÌÍÖÙÌɯ

ËÌ×ÙÌÊÐÈÛÐÖÕɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ,3!ɯÐÚɯÛÏÌɯÔÈÙÒÌÛɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚɯȹÞÏÐÊÏɯÐÚɯ

ÊÈÓÊÜÓÈÛÌËɯɯÈÚɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚɯ×ÓÜÚɯÛÏÌɯÔÈÙÒÌÛɯÝÈÓÜÌɯÖÍɯÊÖÔÔÖÕɯÚÛÖÊÒɯÔÐÕÜÚɯÛÏÌɯÚÜÔɯÖÍɯÛÏÌɯÉÖÖÒɯ

ÝÈÓÜÌɯÖÍɯÊÖÔÔÖÕɯÚÛÖÊÒɯÈÕËɯËÌÍÌÙÙÌËɯÛÈßÌÚȺɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ"ÈÚÏɯÐÚɯÛÏÌɯÊÈÚÏɯÈÕËɯÚÏÖÙÛɪ

ÛÌÙÔɯÐÕÝÌÚÛÔÌÕÛÚɯÚÊÈÓÌËɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ+ÌÝÌÙÈÎÌɯÐÚɯÛÏÌɯÚÜÔɯÖÍɯÓÖÕÎɯÛÌÙÔɯËÌÉÛɯÈÕËɯËÌÉÛɯÐÕɯÊÜÙÙÌÕÛɯ

ÓÐÈÉÐÓÐÛÐÌÚɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ1ȫ#ɯÐÚɯÛÏÌɯÙÈÛÐÖɯÖÍɯ1ȫ#ɯÌß×ÌÕÚÌÚɯÛÖɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯ

ÈÚÚÌÛÚɯȹÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÈÙÌɯÙÌ×ÓÈÊÌËɯÉàɯáÌÙÖȺȭɯ1ȫ#ɯ#ÜÔÔàɯÐÚɯÈɯËÜÔÔàɯÝÈÙÐÈÉÓÌɯÛÏÈÛɯÛÈÒÌÚɯÈɯÝÈÓÜÌɯÖÍɯƕɯÐÍɯ1ȫ#ɯÐÚɯ

ÌØÜÈÓɯÛÖɯáÌÙÖɯÈÕËɯáÌÙÖɯÖÛÏÌÙÞÐÚÌȰɯ"È×ÌßɯÐÚɯÊÈ×ÐÛÈÓɯÌß×ÌÕËÐÛÜÙÌɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ3ÈÕÎÐÉÓÌɯ

ÐÚɯÛÏÌɯ×ÙÖ×ÌÙÛàȮɯ×ÓÈÕÛɯÈÕËɯÌØÜÐ×ÔÌÕÛɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȰɯ%ÐÙÔɯ ÎÌɯÐÚɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯàÌÈÙÚɯ

ÚÐÕÊÌɯÈɯŗÙÔɀÚɯŗÙÚÛɯÈ××ÌÈÙÈÕÊÌɯÐÕɯ"ÖÔ×ÜÚÛÈÛȰɯÈÕËɯ3ÖÉÐÕɀÚɯ0ɯÐÚɯÛÏÌɯÚÜÔɯÖÍɯÔÈÙÒÌÛɯÝÈÓÜÌɯÖÍɯÌØÜÐÛàɯÈÕËɯÉÖÖÒɯ

ÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȮɯÔÐÕÜÚɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÌØÜÐÛàɯÔÐÕÜÚɯËÌÍÌÙÙÌËɯÛÈßÌÚȮɯÚÊÈÓÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯ

ÈÚÚÌÛÚȭɯ ɯËÌÛÈÐÓÌËɯËÌŗÕÐÛÐÖÕɯÖÍɯÈÓÓɯÛÏÌɯÝÈÙÐÈÉÓÌÚɯÐÚɯ×ÙÖÝÐËÌËɯÐÕɯ ××ÌÕËÐßɯ ȭ 
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ƗȭƖȭɯ#ÈÛÈɯÈÕËɯÚÈÔ×ÓÌ 

2ÐÕÊÌɯÛÏÌɯ2$"ɯÙÌØÜÐÙÌËɯŗÙÔÚɯÛÖɯÚÜÉÔÐÛɯÛÏÌÐÙɯ×ÌÙÐÖËÐÊɯŗÓÐÕÎɯÐÕɯƕƝƝƚɯÈÕËɯÛÏÌɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÔÌÈÚÜÙÌɯÐÚɯÉÈÚÌËɯ

ÖÕɯÛÏÌɯƕƔɪ*ɯÚÛÈÛÌÔÌÕÛÚȮɯɯ+ÖÜÎÏÙÈÕɯÈÕËɯ,Ê#ÖÕÈÓËɯȹƖƔƖƘȺɯÊÈÓÊÜÓÈÛÌËɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÉÌÎÐÕÕÐÕÎɯ

ƕƝƝƚȭ1 ËËÐÛÐÖÕÈÓÓàɯÛÏÌɯËÈÛÈɯ×ÙÖÝÐËÌËɯÉàɯ+ÖÜÎÏÙÈÕɯÈÕËɯ,Ê#ÖÕÈÓËɯȹƖƔƖƘȺɯÌÕËÚɯÐÕɯƖƔƖƕȭɯ3ÏÌÙÌÍÖÙÌȮɯÖÜÙɯÚÈÔ×ÓÌɯ

×ÌÙÐÖËɯÙÈÕÎÌÚɯÍÙÖÔɯƕƝƝƚɯÛÖɯƖƔƖƕȭɯ3ÖɯÔÌÙÎÌɯÛÏÌɯËÈÛÈɯÞÐÛÏɯÛÏÌɯ2ÛÈÕËÈÙËɯÈÕËɯ/ÖÖÙɯ"ÖÔ×ÜÚÛÈÛȮɯÞÌɯÜÚÌɯÛÏÌɯ2$"ɯ

 ÕÈÓàÛÐÊÚɯËÈÛÈÉÈÚÌȭɯ6ÌɯÖÉÛÈÐÕɯÛÏÌɯ×ÈÛÌÕÛÚɯÈÕËɯÊÐÛÈÛÐÖÕɯËÈÛÈɯÍÙÖÔɯ*ÖÎÈÕɯÌÛɯÈÓȭɯȹƖƔƕƛȺ2ɯÈÕËɯŗÙÔɯÓÌÝÌÓɯÊÖÕÛÙÖÓɯ

ÝÈÙÐÈÉÓÌÚɯÍÙÖÔɯ"ÖÔ×ÜÚÛÈÛȭɯ%ÖÙɯÛÏÌɯÚÜÉɪÚÈÔ×ÓÌɯÛÌÚÛÚȮɯÞÌɯÖÉÛÈÐÕɯËÈÛÈɯÍÙÖÔɯÛÏÌɯ(22ɯ#ÐÙÌÊÛÖÙɯÈÕËɯ+2$&ɯƕƗ%ɯ

ËÈÛÈÉÈÚÌÚȭɯ6ÌɯÌßÊÓÜËÌɯŗÕÈÕÊÐÈÓɯȹ2("ɯÊÖËÌɯƘƝƔƔɯɬɯƘƝƝƝȺɯÈÕËɯÜÛÐÓÐÛàɯÊÖÔ×ÈÕÐÌÚɯȹ2("ɯÊÖËÌɯƚƔƔƔɯɬɯƚƝƝƝȺȭɯ3ÏÌɯŗÕÈÓɯ

ÚÈÔ×ÓÌɯÐÕÊÓÜËÌÚɯƕƖƜƛƔɯŗÙÔɯàÌÈÙɯÖÉÚÌÙÝÈÛÐÖÕÚȭ 

Ƙȭɯ$Ô×ÐÙÐÊÈÓɯ1ÌÚÜÓÛÚ 

Ƙȭƕɯ2ÜÔÔÈÙàɯ2ÛÈÛÐÚÛÐÊÚ 

3ÈÉÓÌɯƕɯ×ÙÖÝÐËÌÚɯËÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÍÖÙɯÛÏÌɯÝÈÙÐÈÉÓÌÚɯÜÚÌËɯÐÕɯÛÏÐÚɯÈÕÈÓàÚÐÚȮɯÈÕËɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÊÖÙÙÌÓÈÛÐÖÕɯ

ÔÈÛÙÐßɯÐÚɯÚÏÖÞÕɯÐÕɯ3ÈÉÓÌɯƖȭɯ(Õɯ3ÈÉÓÌɯƕȮɯÛÏÌɯŗÙÚÛɯÙÖÞɯÊÖÕÛÈÐÕÚɯÛÏÌɯÔÈÐÕɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌȮɯÞÏÐÊÏɯÐÚɯ$2&ȭɯ.Õɯ

ÈÝÌÙÈÎÌȮɯŗÙÔÚɯÐÕɯÖÜÙɯÚÈÔ×ÓÌɯÏÈÝÌɯÈÕɯÈÝÌÙÈÎÌɯ$2&ɯÚÊÖÙÌɯÖÍɯƔȭƙƕƕȭɯ3ÏÌɯÈÝÌÙÈÎÌɯŗÙÔɯÐÕɯÖÜÙɯÚÈÔ×ÓÌɯÏÈÚɯÈɯÊÈÚÏɯ

ÉÈÓÈÕÊÌɯÖÍɯƗƔȭƝǔɯÖÍɯÛÏÌɯÛÖÛÈÓɯÈÚÚÌÛÚȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÈɯÓÌÝÌÙÈÎÌɯÖÍɯƕƚȭƗǔȮɯÞÏÐÊÏɯÐÚɯÚÓÐÎÏÛÓàɯÓÖÞÌÙɯÛÏÈÕɯ&ÈÖɯÌÛɯÈÓȭɯ

ȹƖƔƖƔȺȭɯ3ÏÌɯÈÝÌÙÈÎÌɯ1ȫ#ɯÚ×ÌÕËÐÕÎɯÐÕɯÖÜÙɯÚÈÔ×ÓÌɯŗÙÔɯÐÚɯƕƕȭƚǔȭɯ%ÖÙɯ&ÈÖɯÈÕËɯ9ÏÈÕÎɯȹƖƔƕƛȺȮɯÛÏÌɯÈÝÌÙÈÎÌɯ1ȫ#ɯ

Ú×ÌÕËÐÕÎɯÐÚɯƛǔɯÞÏÌÙÌÈÚɯÍÖÙɯ&ÈÖɯÌÛɯÈÓȭɯȹƖƔƖƔȺȮɯÛÏÌɯÈÝÌÙÈÎÌɯ1ȫ#ɯÚ×ÌÕËÐÕÎɯÐÚɯƕƕȭƚƜǔȭɯ(ÕɯÚÜÔȮɯ3ÈÉÓÌɯƕɯÚÜÎÎÌÚÛÚɯ

ÛÏÈÛɯÛÏÌɯÚÜÔÔÈÙàɯÚÛÈÛÐÚÛÐÊÚɯÔÐÎÏÛɯËÌ×ÌÕËɯÖÕɯÛÏÌɯÚÈÔ×ÓÌɯÚÐáÌɯÈÕËɯÚ×ÌÊÐŗÊɯÛÐÔÌɯ×ÌÙÐÖËɯÊÖÕÚÐËÌÙÌËɯÐÕɯÛÏÌɯ

ÚÈÔ×ÓÌȭɯ(Õɯ×ÈÕÌÓɯ!ȮɯÞÌɯŗÕËɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÖÚÐÛÐÝÌɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÛÞÌÌÕɯÛÏÌɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ

$2&ȭɯ3ÏÌɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÛÞÌÌÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÛÏÌɯ$2&ɯÚÊÖÙÌɯÐÚɯƔȭƗƔƘɯÈÛɯƝƝǔɯÊÖÕŗËÌÕÊÌȭɯ3ÏÌÚÌɯÕÜÔÉÌÙÚɯ

ÐÕËÐÊÈÛÌɯÈɯ×ÖÚÐÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ȭ 

3ÈÉÓÌɯƕȯɯ#ÌÚÊÙÐ×ÛÐÝÌɯ2ÛÈÛÐÚÛÐÊÚ 

3ÏÐÚɯÛÈÉÓÌɯÙÌ×ÖÙÛÚɯÛÏÌɯÚÜÔÔÈÙàɯÚÛÈÛÐÚÛÐÊÚɯÖÍɯÛÏÌɯÝÈÙÐÈÉÓÌÚɯÐÕɯÖÜÙɯÚÈÔ×ÓÌɯÍÙÖÔɯƕƝƝƚɯÛÖɯƖƔƖƕȭɯ6ÌɯÌßÊÓÜËÌɯÈÓÓɯÛÏÌɯ

ŗÙÔɪàÌÈÙɯÖÉÚÌÙÝÈÛÐÖÕÚɯÞÐÛÏɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÈÕËɯÛÏÖÚÌɯÉÌÓÖÕÎÐÕÎɯÛÖɯÜÛÐÓÐÛàɯŗÙÔÚɯȹ2("ɯÊÖËÌÚɯƘƝƔƔɬƘƝƝƝȺɯÈÕËɯ

ŗÕÈÕÊÐÈÓɯŗÙÔÚɯȹ2("ɯÊÖËÌÚɯƚƔƔƔɬƚƝƝƝȺȭɯ(ÛɯÙÌ×ÖÙÛÚɯÛÏÌɯËÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÖÍɯÈÓÓɯÛÏÌɯÝÈÙÐÈÉÓÌÚɯÜÚÌËɯÐÕɯÛÏÌɯÉÈÚÌÓÐÕÌɯ

ÈÕÈÓàÚÌÚȭ 

5ÈÙÐÈÉÓÌ - ,ÌÈÕ 2ÛËɯ#ÌÝ 0ƕ ,ÌËÐÈÕ 0Ɨ 

/ÈÛÌÕÛɯ"ÖÜÕÛÛ ƕƖƜƛƔ ƗƖȭƖƚƛ ƝƗȭƛƙƕ Ɩ ƙ ƕƛ 

"ÐÛÈÛÐÖÕÚɯ×ÌÙɯ

/ÈÛÌÕÛÛ 

ƕƖƜƛƔ ƕƘȭƙƔƗ ƖƛȭƚƘƜ ƕ ƙ ƕƙ 

%ÐÙÔɯ"ÖÔ×ÓÌßÐÛàÛɪƕ ƕƖƜƛƔ ƔȭƘƗƜ Ɣȭƕƚƛ ƔȭƗƕƘ ƔȭƘƕƕ ƔȭƙƗƚ 

2ÐáÌÛɪƕ ƕƖƜƛƔ ƚȭƘƕƛ ƖȭƕƛƘ ƘȭƛƜƙ ƚȭƕƝƗ ƛȭƜƛƙ 

1. Ûɪƕ ƕƖƜƛƔ ƔȭƔƕƜ ƔȭƖƙƗ ɪƔȭƔƗƙ ƔȭƕƔƕ ƔȭƕƚƔ 

,3!Ûɪƕ ƕƖƜƛƔ ƗȭƖƖƘ ƖȭƖƕƘ ƕȭƜƗƝ ƖȭƙƔƙ ƗȭƛƝƔ 

"ÈÚÏÛɪƕ ƕƖƜƛƔ ƔȭƗƔƝ ƔȭƖƛƙ ƔȭƔƛƖ ƔȭƖƖƖ ƔȭƙƔƕ 

 
1 We obtain the data on firm complexity from the University of Notre Dame website: https://sraf.nd.edu/complexity/ 
2 https://github.com/KPSS2017 



ƗƘ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

+ÌÝÌÙÈÎÌÛɪƕ ƕƖƜƛƔ ƔȭƕƚƗ Ɣȭƕƚƚ ƔȭƔƔƕ ƔȭƕƖƙ ƔȭƖƛƚ 

1ȫ#Ûɪƕ ƕƖƜƛƔ Ɣȭƕƕƚ ƔȭƕƘƝ ƔȭƔƖƔ ƔȭƔƚƚ ƔȭƕƘƛ 

1ȫ#ɯ#ÜÔÔÛÛɪƕ ƕƖƜƛƔ ƔȭƔƝƕ ƔȭƖƜƜ ƔȭƔƔƔ ƔȭƔƔƔ ƔȭƔƔƔ 

" /$7Ûɪƕ ƕƖƜƛƔ ƔȭƔƘƕ ƔȭƔƗƜ ƔȭƔƕƚ ƔȭƔƗƔ ƔȭƔƙƗ 

//$-3Ûɪƕ ƕƖƜƛƔ Ɣȭƕƛƛ Ɣȭƕƙƕ ƔȭƔƚƘ ƔȭƕƗƘ ƔȭƖƘƛ 

%ÐÙÔɯ ÎÌÛɪƕ ƕƖƜƛƔ ƖȭƛƜƗ ƔȭƛƝƜ ƖȭƕƝƛ ƖȭƛƛƗ ƗȭƗƚƛ 

3ÖÉÐÕɅÚ0Ûɪƕ ƕƖƜƛƔ ƖȭƛƗƛ ƖȭƕƜƜ ƕȭƗƝƖ ƖȭƔƔƜ ƗȭƖƘƖ 

 

 

3ÈÉÓÌɯƖȯɯ"ÖÙÙÌÓÈÛÐÖÕɯ,ÈÛÙÐßȯ 

/ÈÕÌÓɯ!ɯÙÌ×ÖÙÛÚɯÛÏÌɯ/ÌÈÙÚÖÕɯÊÖÙÙÌÓÈÛÐÖÕɯÊÖÌŚÊÐÌÕÛÚɯÖÍɯÛÏÖÚÌɯÝÈÙÐÈÉÓÌÚȭɯ(Õɯ/ÈÕÌÓɯ!ȮɯÛÏÌɯÕÜÔÉÌÙɯÐÕɯÉÖÓËɯËÌÕÖÛÌÚɯ

ÚÛÈÛÐÚÛÐÊÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯÈÛɯÛÏÌɯƕǔɯÓÌÝÌÓȮɯÈÕËɯÛÏÌɯÚàÔÉÖÓÚɯɖɖɯÈÕËɯɖɯÚÛÈÕËɯÍÖÙɯÚÛÈÛÐÚÛÐÊÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯÈÛɯÛÏÌɯƙǔɯÈÕËɯ

ƕƔǔɯÓÌÝÌÓÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ ××ÌÕËÐßɯ ɯ×ÙÖÝÐËÌÚɯËÌÛÈÐÓÌËɯËÌŗÕÐÛÐÖÕÚɯÖÍɯÈÓÓɯÛÏÌɯÝÈÙÐÈÉÓÌÚȭ 

  /ÈÛÌÕÛɯ

"ÖÜÕÛÛ 
ȹƕȺ ȹƖȺ ȹƗȺ ȹƘȺ ȹƙȺ ȹƚȺ ȹƛȺ ȹƜȺ ȹƝȺ ȹƕƔȺ ȹƕƕȺ 

%ÐÙÔɯ

"ÖÔ×ÓÌßÐÛàÛɪ

ƕ 

ƔȭƗƔƘ ƕ 

          

2ÐáÌÛɪƕ ƔȭƙƜƗ ƔȭƘƜƗ ƕ 
         

1. Ûɪƕ ƔȭƖƘƔ ƔȭƖƘƗ ƔȭƙƖƔ ƕ 
        

,3!Ûɪƕ ɪ

ƔȭƔƕƙɖ 
ɪƔȭƖƔƕ 

ɪ

ƔȭƖƙƚ 

ɪ

ƔȭƖƙƔ 
ƕ 

       

"ÈÚÏÛɪƕ 
ɪƔȭƕƚƝ ɪƔȭƗƕƜ 

ɪ

ƔȭƘƜƘ 

ɪ

ƔȭƙƜƘ 
ƔȭƘƖƜ ƕ 

      

+ÌÝÌÙÈÎÌÛɪƕ 
ƔȭƕƖƕ ƔȭƖƛƖ ƔȭƘƔƘ ƔȭƕƜ 

ɪ

ƔȭƖƛƗ 

ɪ

ƔȭƘƔƙ 
ƕ 

     

1ȫ#Ûɪƕ 
ɪƔȭƕƗƕ ɪƔȭƖƚƜ 

ɪ

ƔȭƘƜƔ 

ɪ

Ɣȭƛƙƕ 
ƔȭƗƘƕ ƔȭƚƔƖ 

ɪ

ƔȭƖƚƔ 
ƕ 

    

1ȫ#ɯ

#ÜÔÔàÛɪƕ 
ɪƔȭƕƔƝ ƔȭƔƖƘ Ɣȭƕƙƛ ƔȭƕƘƛ 

ɪ

ƔȭƕƖƝ 

ɪ

ƔȭƖƖƘ 
Ɣȭƕƙƙ 

ɪ

ƔȭƖƘƛ 
ƕ 

   

" /$7Ûɪƕ 
ƔȭƔƖƛ 

ɪ

ƔȭƔƕƜɖɖ 
ƔȭƔƘƔ ƔȭƕƘƝ ƔȭƔƔƕ 

ɪ

ƔȭƖƘƖ 
ƔȭƔƚƔ 

ɪ

ƔȭƕƔƗ 
ƔȭƕƘƘ ƕ 
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//$-3Ûɪƕ 
ƔȭƔƙƜ ƔȭƕƗƕ ƔȭƖƛƗ ƔȭƖƚƔ 

ɪ

ƔȭƖƗƝ 

ɪ

ƔȭƙƔƗ 
ƔȭƖƝƖ 

ɪ

ƔȭƖƝƖ 
ƔȭƖƙƖ ƔȭƚƕƘ ƕ 

 

%ÐÙÔɯ ÎÌÛɪƕ 
ƔȭƖƝƙ ƔȭƗƗƙ Ɣȭƙƙƛ ƔȭƗƙƜ 

ɪ

ƔȭƖƚƛ 

ɪ

ƔȭƘƜƙ 
ƔȭƖƜƚ 

ɪ

ƔȭƗƙƛ 
ƔȭƕƕƖ 

ɪ

ƔȭƔƗƔ 
ƔȭƖƙƜ ƕ 

3ÖÉÐÕɅÚ0Ûɪƕ 
ƔȭƔƔƕ ɪƔȭƕƛƙ 

ɪ

ƔȭƖƗƕ 

ɪ

ƔȭƖƙƜ 
ƔȭƝƙƚ ƔȭƗƝƗ 

ɪ

ƔȭƖƔƙ 
ƔȭƗƘƜ 

ɪ

ƔȭƕƖƖ 
ƔȭƔƕƙ 

ɪ

ƔȭƖƕƗ 

ɪ

ƔȭƖƘƕ 

 

 

ƘȭƖɯ!ÈÚÌÓÐÕÌɯ1ÌÚÜÓÛÚ 

3ÈÉÓÌɯƗɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÉÈÚÌÓÐÕÌɯÙÌÎÙÌÚÚÐÖÕɯÙÌÚÜÓÛÚȭɯ3ÏÌɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌɯ$2&ɯÐÚɯÚÏÖÞÕȭɯ3ÏÌɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ

ÛÏÌÙÌɯÐÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÖÚÐÛÐÝÌɯÌřÌÊÛɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÖÕɯÖÝÌÙÈÓÓɯ$2&ɯÚÊÖÙÌȭɯ3ÏÐÚɯÙÌÚÜÓÛɯÚÜ××ÖÙÛÚɯÖÜÙɯÕÜÓÓɯ

Ïà×ÖÛÏÌÚÐÚȮɯÞÏÐÊÏɯÈÚÚÌÙÛÚɯÛÏÈÛɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÞÐÓÓɯÏÈÝÌɯÈɯ×ÖÚÐÛÐÝÌɯÌřÌÊÛɯÖÕɯ$2&ɯÚÊÖÙÌȭɯ(ÕɯÌÊÖÕÖÔÐÊɯÛÌÙÔÚȮɯÛÏÌɯ

ÊÖÌŚÊÐÌÕÛɯÖÍɯ$2&ɯÚÊÖÙÌɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÈɯƕɯÚÛÈÕËÈÙËɯËÌÝÐÈÛÐÖÕɯÐÕÊÙÌÈÚÌɯÐÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÈɯ

ƗȭƖƗǔɯÐÕÊÙÌÈÚÌɯÐÕɯÛÏÌɯÖÝÌÙÈÓÓɯ$2&ɯÚÊÖÙÌÚȭɯ 

 .ÜÙɯÙÌÚÜÓÛÚɯÈÙÌɯÓÐÒÌÓàɯÛÖɯÉÌɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÌɯËàÕÈÔÐÊɯÊÈ×ÈÉÐÓÐÛÐÌÚɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÈÊÊÖÙËÐÕÎɯÛÖɯÞÏÐÊÏɯ

ÊÖÔ×ÓÌßɯŗÙÔÚɯÈÙÌɯÊÈ×ÈÉÓÌɯÖÍɯÐÕÛÌÎÙÈÛÐÕÎɯÙÌÚÖÜÙÊÌÚɯÐÕɯÙÌÚ×ÖÕÚÌɯÛÖɯËàÕÈÔÐÊɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ$ÐÚÌÕÏÈÙËÛɯÈÕËɯ

,ÈÙÛÐÕɯȹƖƔƔƔȺɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÚÐÕÊÌɯÊÖÔ×ÓÌßɯŗÙÔÚɯÏÈÝÌɯËàÕÈÔÐÊɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯÛÏÌàɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÙÌÊÖÕŗÎÜÙÌɯ

ÈÕËɯÐÕÛÌÎÙÈÛÌɯÙÌÚÖÜÙÊÌÚɯÐÕɯÙÌÚ×ÖÕÚÌɯÛÖɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÊÏÈÕÎÌÚȭɯ ËËÐÛÐÖÕÈÓÓàȮɯËÜÌɯÛÖɯÛÏÌɯËàÕÈÔÐÊɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯ

ÌÝÌÕɯÛÏÖÜÎÏɯÊÖÔ×ÓÌßɯŗÙÔÚɯÔÈÐÕÛÈÐÕɯÔÜÓÛÐ×ÓÌɯ1ȫ#ɯÍÈÊÐÓÐÛÐÌÚȮɯÛÏÌàɯÊÈÕɯÔÖÙÌɯÌřÌÊÛÐÝÌÓàɯÈÓÛÌÙɯÛÏÌÐÙɯÙÌÚÖÜÙÊÌɯÉÈÚÌɯ

ÈÕËɯÊÙÌÈÛÌɯÙÌÚÖÜÙÊÌÚɯÛÏÈÛɯÔÐÎÏÛɯ×ÙÖÝÐËÌɯÈɯÊÖÔ×ÌÛÐÛÐÝÌɯÈËÝÈÕÛÈÎÌȭɯ(ÕɯÚÜÔȮɯÖÜÙɯÉÈÚÌÓÐÕÌɯÙÌÚÜÓÛÚɯÔÈàɯÚÜÎÎÌÚÛɯ

ÛÏÈÛɯÊÖÔ×ÓÌßɯŗÙÔÚɯÔÈàɯÏÈÝÌɯÝÈÙÐÌËɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÈÕËɯÙÌÚÖÜÙÊÌÚɯÛÏÈÛɯÈÓÓÖÞɯÛÏÌÚÌɯŗÙÔÚɯÛÖɯËÌÝÌÓÖ×ɯËàÕÈÔÐÊɯ

ÊÈ×ÈÉÐÓÐÛÐÌÚȮɯÌÕÈÉÓÐÕÎɯÛÏÌÔɯÛÖɯÉÌɯÔÖÙÌɯ$2&ɯÖÙÐÌÕÛÌËȭ3 

3ÈÉÓÌɯƗȯɯ!ÈÚÌÓÐÕÌɯÔÖËÌÓ 

3ÏÌɯÛÈÉÓÌɯÙÌ×ÖÙÛÚɯÛÏÌɯÙÌÎÙÌÚÚÐÖÕɯÙÌÚÜÓÛÚɯÖÍɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÊÖÙ×ÖÙÈÛÌɯÐÕÕÖÝÈÛÐÖÕȭɯ

(ÕɯÊÖÓÜÔÕɯȹƕȺȮɯÛÏÌɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌɯÐÚɯÛÏÌɯ$2ÎɯÚÊÖÙÌȭɯ ××ÌÕËÐßɯ ɯ×ÙÖÝÐËÌÚɯËÌÛÈÐÓÌËɯËÌŗÕÐÛÐÖÕÚɯÖÍɯÈÓÓɯÛÏÌɯÝÈÙÐÈÉÓÌÚɯ

ÜÚÌËɯÐÕɯÛÏÌɯÈÕÈÓàÚÌÚȭɯ(Õɯ×ÈÙÌÕÛÏÌÚÌÚɯÈÙÌɯÛÏÌɯÛɪÚÛÈÛÐÚÛÐÊÚɯÉÈÚÌËɯÖÕɯÚÛÈÕËÈÙËɯÌÙÙÖÙÚɯÈËÑÜÚÛÌËɯÍÖÙɯÏÌÛÌÙÖÚÒÌËÈÚÛÐÊÐÛàɯ

ȹ6ÏÐÛÌȮɯƕƝƜƔȺȮɯÈÕËɯŗÙÔɯÊÓÜÚÛÌÙÐÕÎɯȹ/ÌÛÌÙÚÌÕȮɯƖƔƔƜȺȭ 3ÏÌɯÚàÔÉÖÓÚɯɖɖɖȮɯɖɖȮɯÈÕËɯɖɯÐÕËÐÊÈÛÌɯÛÏÌɯÚÛÈÛÐÚÛÐÊÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯ

ÉÈÚÌËɯÖÕɯÛÞÖɪÚÐËÌËɯÛÌÚÛÚɯÈÛɯÛÏÌɯƕǔȮɯƙǔȮɯÈÕËɯƕƔǔɯÓÌÝÌÓÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ ××ÌÕËÐßɯ ɯ×ÙÖÝÐËÌÚɯËÌÛÈÐÓÌËɯËÌŗÕÐÛÐÖÕÚɯÖÍɯÈÓÓɯ

ÛÏÌɯÝÈÙÐÈÉÓÌÚȭ 

 

  +Õȹ$2&ȺÛ 

  ȹƕȺ 

 
3 We use Fama-French 48 industry and year fixed effects for our regressions. There are specific reasons for using industry fixed effect 

instead of firm fixed effect. The average change in firm complexity, our independent variable,  over the sample period is only 1.17%. 

According to Hausman and Taylor (1981), when an explanatory variable has minimal within-unit variation, using fixed effect at a 

disaggregated level may result in imprecise estimation as it would absorb to much variation.  De Chaisemartin and Dôhaultfîuille (2023) 

confirm this by arguing that in the presence of a minimal variation in the explanatory variable, fixed effects at a more aggregated level 

preserves the variation while controlling for unobserved hererogeneity. Therefore, we believe that in our context, industry fixed effect 

is more likely to capture industry-specific trends that may influence firm innovation.   
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%ÐÙÔɯ"ÖÔ×ÓÌßÐÛàÛɪƕ ƔȭƘƕƚɖɖɖ 
 

ȹƚȭƔƕȺ 

2ÐáÌÛɪƕ ƔȭƙƕƘɖɖɖ 
 

ȹƛƔȭƝƛȺ 

1. Ûɪƕ ƔȭƔƝƖɖ 
 

ȹƕȭƛƔȺ 

,3!Ûɪƕ ƔȭƔƕƖƜƝƗƛƗ 
 

ȹƔȭƝƛȺ 

"ÈÚÏÛɪƕ ƔȭƙƘƖɖɖɖ 
 

ȹƕƔȭƗƗȺ 

+ÌÝÌÙÈÎÌÛɪƕ ɪƔȭƙƙƘɖɖɖ 
 

ȹɪƜȭƛƕȺ 

1ȫ#Ûɪƕ ƕȭƛƗƖɖɖɖ 
 

ȹƕƛȭƛƕȺ 

1ȫ#ɯ#ÜÔÔÛÛɪƕ ɪƔȭƙƛƔɖɖɖ 
 

ȹɪƕƘȭƕƖȺ 

" /$7Ûɪƕ ƕȭƖƙƚɖɖɖ 
 

ȹƘȭƕƙȺ 

//$-3Ûɪƕ ɪƔȭƖƕƕɖɖ 
 

ȹɪƖȭƔƝȺ 

%ÐÙÔɯ ÎÌÛɪƕ Ɣȭƕƕƕɖɖɖ 
 

ȹƛȭƗƕȺ 

3ÖÉÐÕɅÚ0Ûɪƕ ƔȭƔƗƝɖɖɖ 
 

ȹƖȭƜƝȺ 
  

-ÖȭɯÖÍɯ.ÉÚÌÙÝÈÛÐÖÕÚ ƕƖƜƛƔ 

1ɪ2ØÜÈÙÌË ƔȭƜƙƕƖ 

(ÕËÜÚÛÙàɯ%$ 8ÌÚ 
 

8ÌÈÙɯ%$ 8ÌÚ 
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ƙȭɯ#ÐÚÊÜÚÚÐÖÕɯÈÕËɯ"ÖÕÊÓÜÚÐÖÕ 

6ÌɯŗÕËɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÖÚÐÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯ$2&ɯÊÖÔ×ÓÐÈÕÊÌȭɯ"ÖÔ×ÓÌßɯŗÙÔÚɯÈÙÌɯ

ÖÍÛÌÕɯÓÈÙÎÌÙȮɯËÐÝÌÙÚÐŗÌËɯÐÕɯÉÖÛÏɯÛÌÙÔÚɯÖÍɯÎÌÖÎÙÈ×ÏàɯÈÕËɯÉÜÚÐÕÌÚÚɯÚÌÎÔÌÕÛÚȮɯÈÕËɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÏÈÝÌɯÏÐÎÏÌÙɯ

ÐÕÛÌÙÕÈÓɯÊÈ×ÈÊÐÛàɯȹÚÜÊÏɯÈÚɯÚÛÈřɯÈÕËɯÊÖÔ×ÜÛÌÙÐáÌËɯÚàÚÛÌÔÚȺɯÍÖÙɯÉÖÛÏɯËÐÚÊÓÖÚÐÕÎɯ$2&ɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯ

ÐÔ×ÓÌÔÌÕÛÐÕÎɯ$2&ɯÐÕÐÛÐÈÛÐÝÌÚȭɯ"ÖÔ×ÓÌßÐÛàɯÈÚɯÈɯ×ÙÖßàɯÍÖÙɯŗÙÔɯÙÌÚÖÜÙÊÌÚɯÔÐÎÏÛɯÊÖÔ×ÌÓɯÖÙɯÚÜ××ÖÙÛɯÉÌŲÌÙɯ$2&ɯ

×ÌÙÍÖÙÔÈÕÊÌȭɯ"ÖÔ×ÓÌßɯŗÙÔÚɯÔÈàɯÍÈÊÌɯÔÖÙÌɯÚÊÙÜÛÐÕàɯÈÕËɯÔÖÙÌɯÚÛÙÐÕÎÌÕÛɯÙÌÎÜÓÈÛÐÖÕÚɯȹÚÜÊÏɯÈÚɯÔÜÓÛÐÕÈÛÐÖÕÈÓɯ

ÙÌÎÜÓÈÛÐÖÕȮɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÔÈÕËÈÛÌÚȺɯÈÚɯÛÏÌàɯÐÕÝÖÓÝÌɯÔÈÕàɯ×ÙÖËÜÊÛɯÓÐÕÌÚȮɯËÐřÌÙÌÕÛɯÑÜÙÐÚËÐÊÛÐÖÕÚɤÙÌÎÜÓÈÛÐÖÕÚȮɯ

ÈÕËɯÔÖÙÌɯÚÛÈÒÌÏÖÓËÌÙÚɯȹÚÜ××ÓÐÌÙÚȮɯÊÜÚÛÖÔÌÙÚȮɯÙÌÎÜÓÈÛÖÙÚȺȮɯÚÜÊÏɯÛÏÈÛɯÛÏÌàɯÔÈàɯÕÌÌËɯÛÖɯÔÈÐÕÛÈÐÕɯÓÌÎÐÛÐÔÈÊàɯÈÕËɯ

ÔÈÕÈÎÌɯÙÐÚÒÚȮɯÞÏÐÊÏɯÙÌØÜÐÙÌɯÏÐÎÏÌÙɯ$2&ɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÈÕËɯÛÏÜÚȮɯ×ÜÚÏÌÚɯÛÏÌÔɯÛÖÞÈÙËɯÚÛÙÖÕÎÌÙɯ$2&ɯ

ÊÖÔÔÐÛÔÌÕÛÚɤËÐÚÊÓÖÚÜÙÌÚȭɯ 

,ÖÙÌÖÝÌÙȮɯÊÖÔ×ÓÌßɯŗÙÔÚɯÈÙÌɯÌß×ÖÚÌËɯÛÖɯÈɯÎÙÌÈÛÌÙɯÙÈÕÎÌɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɤÚÖÊÐÈÓɤÙÌÎÜÓÈÛÖÙàɯÙÐÚÒÚɯȹÌȭÎȭȮɯÚÜ××Óàɯ

ÊÏÈÐÕȮɯÌÔÐÚÚÐÖÕÚȮɯÏÜÔÈÕɯÙÐÎÏÛÚȮɯÌÛÊȭȺȭɯ3ÖɯÔÐÛÐÎÈÛÌɯÛÏÌÚÌɯÙÐÚÒÚȮɯŗÙÔÚɯÔÈàɯÐÕÝÌÚÛɯÔÖÙÌɯÐÕɯ$2&ȮɯÉÖÛÏɯÛÖɯÙÌËÜÊÌɯÙÐÚÒɯ

ÈÕËɯÈÚɯÈɯÚÛÙÈÛÌÎÐÊɯ×ÙÌÌÔ×ÛÐÝÌɯÈÊÛÐÖÕȭɯ"ÖÔ×ÓÌßɯŗÙÔÚɯÔÐÎÏÛɯÜÚÌɯ$2&ɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÚɯÈɯÚÐÎÕÈÓɯÛÖɯÐÕÝÌÚÛÖÙÚɯÖÙɯ

ÖÛÏÌÙɯÚÛÈÒÌÏÖÓËÌÙÚɯÛÏÈÛȮɯËÌÚ×ÐÛÌɯÉÌÐÕÎɯÖ×ÈØÜÌɯÖÙɯÊÖÔ×ÓÌßȮɯÛÏÌàɯÈÙÌɯÙÌÚ×ÖÕÚÐÉÓÌɯÈÕËɯÚÛÈÉÓÌȭɯ%ÜÙÛÏÌÙÔÖÙÌȮɯÛÏÌÚÌɯ

ŗÙÔÚɯÔÈàɯÉÌɯÉÌŲÌÙɯÈÉÓÌɯÛÖɯÚ×ÙÌÈËɯÛÏÌɯŗßÌËɯÊÖÚÛÚɯÖÍɯ$2&ɯÙÌ×ÖÙÛÐÕÎɯÈÕËɯÔÈÐÕÛÈÐÕɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯ$2&ɯ×ÙÖÎÙÈÔÚȭɯ

.ÕÊÌɯÛÏÌàɯÙÌÈÊÏɯÌÕÖÜÎÏɯÚÊÈÓÌȮɯ$2&ɯÐÕÝÌÚÛÔÌÕÛÚɯÉÌÊÖÔÌɯÔÖÙÌɯÌŚÊÐÌÕÛȭɯ.ÍÛÌÕȮɯÊÖÔ×ÓÌßÐÛàɯÐÚɯÝÐÌÞÌËɯÈÚɯÈɯ

ÕÌÎÈÛÐÝÌɯÈŲÙÐÉÜÛÌɯȹÈÚɯÐÛɯÐÚɯÏÈÙËÌÙɯÛÖɯÔÈÕÈÎÌȮɯ×ÖÚÌÚɯÎÙÌÈÛÌÙɯÈÎÌÕÊàɯÙÐÚÒȮɯÈÕËɯÓÌÈËÚɯÛÖɯÐÕÍÖÙÔÈÛÐÖÕɯÈÚàÔÔÌÛÙàȺȭɯ

'ÖÞÌÝÌÙȮɯÖÜÙɯŗÕËÐÕÎÚɯÚÜÎÎÌÚÛɯÛÏÈÛȮɯÐÕɯÛÌÙÔÚɯÖÍɯ$2&ɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÊÖÔ×ÓÌßÐÛàɯÔÈàɯÊÖÔÌɯÞÐÛÏɯÈËÝÈÕÛÈÎÌÚȮɯ

ÐÕÊÓÜËÐÕÎɯÙÌÚÖÜÙÊÌÚȮɯÐÕÊÌÕÛÐÝÌÚȮɯÈÕËɯÊÈ×ÈÉÐÓÐÛÐÌÚȭ 

3ÏÌɯÌßÛÈÕÛɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯ$2&ɯŗÕËÚɯ×ÖÚÐÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕÚɯÉÌÛÞÌÌÕɯ$2&ɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯŗÙÔɯÝÈÓÜÌȮɯÓÖÞÌÙɯÙÐÚÒȮɯ

ÈÕËɯÈɯÓÖÞÌÙɯÊÖÚÛɯÖÍɯÊÈ×ÐÛÈÓȮɯÈÔÖÕÎɯÖÛÏÌÙɯÉÌÕÌŗÛÚȰɯÏÖÞÌÝÌÙȮɯÍÌÞɯÌß×ÓÐÊÐÛÓàɯÌßÈÔÐÕÌɯÊÖÔ×ÓÌßÐÛàɯȹÌÚ×ÌÊÐÈÓÓàɯÈÚɯ

ÔÌÈÚÜÙÌËɯÛÌßÛÜÈÓÓàɯÉàɯ,Ê#ÖÕÈÓËɯÈÕËɯ+ÖÜÎÏÙÈÕɯȹƖƔƖƘȺȺɯÈÚɯÈɯËÙÐÝÌÙɯÖÍɯ$2&ȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯɁ ÕÈÓàáÐÕÎɯÛÏÌɯ

ËàÕÈÔÐÊɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯ$2&ɯÚÊÖÙÌÚɯÈÕËɯŗÙÔɯÝÈÓÜÌɯÐÕɯ"ÏÐÕÌÚÌɯÓÐÚÛÌËɯÊÖÔ×ÈÕÐÌÚɂɯŗÕËÚɯÈɯÓÖÕÎɪÛÌÙÔɯ

×ÖÚÐÛÐÝÌɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÛÞÌÌÕɯ$2&ɯÈÕËɯŗÙÔɯÝÈÓÜÌȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÚÛÜËÐÌÚɯÏÈÝÌɯÌßÈÔÐÕÌËɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯ

ÉÌÛÞÌÌÕɯŗÙÔɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯȹÚÜÊÏɯÈÚɯÚÐáÌɯÈÕËɯÎÖÝÌÙÕÈÕÊÌȺɯÈÕËɯ$2&ɯËÐÚÊÓÖÚÜÙÌɯÓÌÝÌÓÚȭɯ3ÏÖÚÌɯÚÜÎÎÌÚÛɯŗÙÔÚɯÞÐÛÏɯ

ÔÖÙÌɯÊÖÔ×ÓÌßɯÖ×ÌÙÈÛÐÖÕÚȮɯÔÖÙÌɯÚÛÈÒÌÏÖÓËÌÙÚȮɯÈÕËɯÔÖÙÌɯÝÐÚÐÉÐÓÐÛàɯÛÌÕËɯÛÖɯÏÈÝÌɯÏÐÎÏÌÙɯ$2&ɯËÐÚÊÓÖÚÜÙÌÚȭɯ6ÏÐÓÌɯ

ÕÖÛɯÛÏÌɯÚÈÔÌɯÔÌÈÚÜÙÌȮɯÛÏÐÚɯÐÚɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÌɯÐËÌÈɯÛÏÈÛɯÊÖÔ×ÓÌßÐÛàɯÏÌÓ×ÚɯȹÖÙɯÊÖÙÙÌÓÈÛÌÚɯÞÐÛÏȺɯ$2&ȭɯ 

2ÖÔÌɯÓÐÛÌÙÈÛÜÙÌɯŗÕËÚɯÕÌÎÈÛÐÝÌɯÖÙɯ4ɪÚÏÈ×ÌËɯÙÌÓÈÛÐÖÕÚÏÐ×ÚȯɯÌȭÎȭɯ$2&ɯ×ÌÙÍÖÙÔÈÕÊÌɯÔÐÎÏÛɯÐÕÊÜÙɯÊÖÚÛÚɯÐÕÐÛÐÈÓÓàȮɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÍÖÙɯÓÈÙÎÌɯÖÙɯÊÖÔ×ÓÌßɯŗÙÔÚȮɯÉÌÍÖÙÌɯ×ÈàÖřÚɯÌÔÌÙÎÌȭɯ2ÖɯÈɯÚÐÔ×ÓÌɯ×ÖÚÐÛÐÝÌɯÓÐÕÌÈÙɯϕɯÔÐÎÏÛɯÔÈÚÒɯÔÖÙÌɯ

ÊÖÔ×ÓÐÊÈÛÌËɯËàÕÈÔÐÊÚȭɯ ÕÖÛÏÌÙɯÙÐÚÒɯÐÚɯɁÎÙÌÌÕÞÈÚÏÐÕÎɂɯÖÙɯÚÜ×ÌÙŗÊÐÈÓɯ$2&ɯËÐÚÊÓÖÚÜÙÌÚȯɯŗÙÔÚɯÛÏÈÛɯÈÙÌɯÊÖÔ×ÓÌßɯ

ÔÐÎÏÛɯÚÛÙÈÛÌÎÐÊÈÓÓàɯËÐÚÊÓÖÚÌɯÔÖÙÌɯÞÐÛÏÖÜÛɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÚÜÉÚÛÈÕÛÐÝÌɯ$2&ɯÐÔ×ÙÖÝÌÔÌÕÛÚȰɯÛÏÜÚȮɯÏÐÎÏɯ$2&ɯ

ÚÊÖÙÌÚɯÔÈàɯÕÖÛɯÙÌ×ÙÌÚÌÕÛɯÏÐÎÏɯ$2&ɯɁÐÔ×ÈÊÛȭɂɯ3ÏÜÚȮɯÈÕÈÓàáÐÕÎɯÛÏÌɯÌřÌÊÛɯÖÕɯÐÕËÐÝÐËÜÈÓɯ$2&ɯÊÖÔ×ÖÕÌÕÛÚɯÐÚɯ

ÌÚÚÌÕÛÐÈÓɯÛÖɯ×ÙÖÝÐËÌɯÈɯÔÖÙÌɯÔÌÈÕÐÕÎÍÜÓɯÐÕÚÐÎÏÛɯÐÕÛÖɯÛÏÐÚɯÙÌÓÈÛÐÖÕÚÏÐ×ȭɯ 

1ÌÍÌÙÌÕÊÌÚ 

 Óɯ ÔÖÚÏȮɯ'ȭɯȹƖƔƖƙȺȭɯ$ß×ÓÖÙÐÕÎɯÛÏÌɯ(ÕŘÜÌÕÊÌɯÖÍɯ ÊÊÖÜÕÛÐÕÎɯ1Ì×ÖÙÛÐÕÎɯ"ÖÔ×ÓÌßÐÛàɯÖÕɯ$2&ɯ

#ÐÚÊÓÖÚÜÙÌȭ "ÖÙ×ÖÙÈÛÌɯ2ÖÊÐÈÓɯ1ÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÕËɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ,ÈÕÈÎÌÔÌÕÛȭ 

 ÚÏÙÈÍȮɯ ȭȮɯ0ÐȮɯ!ȭȮɯ2ÈÓÌÌÔȮɯ,ȭȮɯȫɯ9ÏÈÕÎȮɯ7ȭɯȹƖƔƖƘȺȭɯ$řÌÊÛɯÖÍɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÖÕɯÍÖÙÌÊÈÚÛÐÕÎɯ×ÙÐÊÌɯ

ÌŚÊÐÌÕÊàȭ %ÐÕÈÕÊÌɯ1ÌÚÌÈÙÊÏɯ+ÌŲÌÙÚȮ ƚƖȮɯƕƔƙƔƘƙȭ 

!ÌÙÎÌÙȮɯ/ȭɯ&ȭȮɯȫɯ'ÈÕÕȮɯ1ȭɯ-ȭɯȹƖƔƔƛȺȭɯ2ÌÎÔÌÕÛɯ×ÙÖŗÛÈÉÐÓÐÛàɯÈÕËɯÛÏÌɯ×ÙÖ×ÙÐÌÛÈÙàɯÈÕËɯÈÎÌÕÊàɯÊÖÚÛÚɯÖÍɯ

ËÐÚÊÓÖÚÜÙÌȭ 3ÏÌɯ ÊÊÖÜÕÛÐÕÎɯ1ÌÝÐÌÞȮ ƜƖȹƘȺȮɯƜƚƝɪƝƔƚȭ 
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!ÌàÌÙȮɯ4ȭȮɯȫɯ4ÓÓÙÐÊÏȮɯ.ȭɯȹƖƔƖƖȺȭɯ.ÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÔ×ÓÌßÐÛàɯÈÚɯÈɯÊÖÕÛÙÐÉÜÛÐÕÎɯÍÈÊÛÖÙɯÛÖɯ

ÜÕËÌÙ×ÌÙÍÖÙÔÈÕÊÌȭ !ÜÚÐÕÌÚÚÌÚȮ ƖȹƕȺȮɯƜƖɪƝƚȭ 

!ÖÛÖÚÈÕȮɯ"ȭɯ ȭȮɯ'ÜřÔÈÕȮɯ ȭȮɯȫɯ2ÛÈÕÍÖÙËȮɯ,ȭɯ'ȭɯȹƖƔƖƕȺȭɯ3ÏÌɯÚÛÈÛÌɯÖÍɯÚÌÎÔÌÕÛɯÙÌ×ÖÙÛÐÕÎɯÉàɯ42ɯ×ÜÉÓÐÊɯÌÕÛÐÛÐÌÚȯɯ

ƕƝƛƚɬƖƔƕƛȭ  ÊÊÖÜÕÛÐÕÎɯ'ÖÙÐáÖÕÚȮ ƗƙȹƕȺȮɯƕɪƖƛȭ 

!ÖÖÕÌȮɯ ȭɯ+ȭȮɯ%ÐÌÓËȮɯ+ȭɯ"ȭȮɯ*ÈÙ×ÖřȮɯ)ȭɯ,ȭȮɯȫɯ1ÈÏÌÑÈȮɯ"ȭɯ&ȭɯȹƖƔƔƛȺȭɯ3ÏÌɯËÌÛÌÙÔÐÕÈÕÛÚɯÖÍɯÊÖÙ×ÖÙÈÛÌɯÉÖÈÙËɯÚÐáÌɯÈÕËɯ

ÊÖÔ×ÖÚÐÛÐÖÕȯɯ ÕɯÌÔ×ÐÙÐÊÈÓɯÈÕÈÓàÚÐÚȭ )ÖÜÙÕÈÓɯÖÍɯŗÕÈÕÊÐÈÓɯ$ÊÖÕÖÔÐÊÚȮ ƜƙȹƕȺȮɯƚƚɪƕƔƕȭ 

!ÖÕÚÈÓÓɯ(5Ȯɯ2ȭɯ!ȭȮɯȫɯ,ÐÓÓÌÙȮɯ!ȭɯ/ȭɯȹƖƔƕƛȺȭɯ3ÏÌɯÐÔ×ÈÊÛɯÖÍɯÕÈÙÙÈÛÐÝÌɯËÐÚÊÓÖÚÜÙÌɯÙÌÈËÈÉÐÓÐÛàɯÖÕɯÉÖÕËɯÙÈÛÐÕÎÚɯÈÕËɯÛÏÌɯ

ÊÖÚÛɯÖÍɯËÌÉÛȭ 1ÌÝÐÌÞɯÖÍɯÈÊÊÖÜÕÛÐÕÎɯÚÛÜËÐÌÚȮ ƖƖȹƖȺȮɯƚƔƜɪƚƘƗȭ 

"ÈáÐÌÙȮɯ1ȭɯ ȭȮɯ,Ê,ÜÓÓÐÕȮɯ)ȭɯ+ȭȮɯȫɯ3ÙÌÜȮɯ)ȭɯ2ȭɯȹƖƔƖƕȺȭɯ ÙÌɯÓÌÕÎÛÏàɯÈÕËɯÉÖÐÓÌÙ×ÓÈÛÌɯÙÐÚÒɯÍÈÊÛÖÙɯËÐÚÊÓÖÚÜÙÌÚɯ

ÐÕÈËÌØÜÈÛÌȳɯ ÕɯÌßÈÔÐÕÈÛÐÖÕɯÖÍɯÑÜËÐÊÐÈÓɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÈÚÚÌÚÚÔÌÕÛÚɯÖÍɯÙÐÚÒɯÍÈÊÛÖÙɯÓÈÕÎÜÈÎÌȭ 3ÏÌɯ ÊÊÖÜÕÛÐÕÎɯ

1ÌÝÐÌÞȮ ƝƚȹƘȺȮɯƕƗƕɪƕƙƙȭ 

"ÏÌÕÎȮɯ!ȭȮɯ(ÖÈÕÕÖÜȮɯ(ȭȮɯȫɯ2ÌÙÈÍÌÐÔȮɯ&ȭɯȹƖƔƕƘȺȭɯ"ÖÙ×ÖÙÈÛÌɯÚÖÊÐÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÕËɯÈÊÊÌÚÚɯÛÖɯŗÕÈÕÊÌȭ 2ÛÙÈÛÌÎÐÊɯ

ÔÈÕÈÎÌÔÌÕÛɯÑÖÜÙÕÈÓȮ ƗƙȹƕȺȮɯƕɪƖƗȭ 

#Ìɯ"ÏÈÐÚÌÔÈÙÛÐÕȮɯ"ȭȮɯȫɯ#ɀÏÈÜÓÛÍĨÜÐÓÓÌȮɯ7ȭɯȹƖƔƖƗȺȭɯ3ÞÖɪÞÈàɯŗßÌËɯÌřÌÊÛÚɯÈÕËɯËÐřÌÙÌÕÊÌÚɪÐÕɪËÐřÌÙÌÕÊÌÚɯ

ÌÚÛÐÔÈÛÖÙÚɯÞÐÛÏɯÚÌÝÌÙÈÓɯÛÙÌÈÛÔÌÕÛÚȭ )ÖÜÙÕÈÓɯÖÍɯ$ÊÖÕÖÔÌÛÙÐÊÚȮ ƖƗƚȹƖȺȮɯƕƔƙƘƜƔȭ 

#ÜØÜÌɪ&ÙÐÚÈÓÌÚȮɯ$ȭȮɯȫɯ ÎÜÐÓÌÙÈɪ"ÈÙÈÊÜÌÓȮɯ)ȭɯȹƖƔƖƕȺȭɯ$ÕÝÐÙÖÕÔÌÕÛÈÓȮɯÚÖÊÐÈÓɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯȹ$2&ȺɯÚÊÖÙÌÚɯÈÕËɯ

ŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯÔÜÓÛÐÓÈÛÐÕÈÚȯɯ,ÖËÌÙÈÛÐÕÎɯÌřÌÊÛÚɯÖÍɯÎÌÖÎÙÈ×ÏÐÊɯÐÕÛÌÙÕÈÛÐÖÕÈÓɯËÐÝÌÙÚÐŗÊÈÛÐÖÕɯÈÕËɯ

ŗÕÈÕÊÐÈÓɯÚÓÈÊÒȭ )ÖÜÙÕÈÓɯÖÍɯÉÜÚÐÕÌÚÚɯÌÛÏÐÊÚȮ ƕƚƜȹƖȺȮɯƗƕƙɪƗƗƘȭ 

#àÌÙȮɯ3ȭȮɯ+ÈÕÎȮɯ,ȭȮɯȫɯ2ÛÐÊÌɪ+ÈÞÙÌÕÊÌȮɯ+ȭɯȹƖƔƕƛȺȭɯ3ÏÌɯÌÝÖÓÜÛÐÖÕɯÖÍɯƕƔɪ*ɯÛÌßÛÜÈÓɯËÐÚÊÓÖÚÜÙÌȯɯ$ÝÐËÌÕÊÌɯÍÙÖÔɯ+ÈÛÌÕÛɯ

#ÐÙÐÊÏÓÌÛɯ ÓÓÖÊÈÛÐÖÕȭ )ÖÜÙÕÈÓɯÖÍɯ ÊÊÖÜÕÛÐÕÎɯÈÕËɯ$ÊÖÕÖÔÐÊÚȮ ƚƘȹƖɪƗȺȮɯƖƖƕɪƖƘƙȭ 

#àÙÌÕÎȮɯ2ȭɯ#ȭȮɯȫɯ+ÐÕËÚÌàȮɯ!ȭɯ/ȭɯȹƖƔƔƝȺȭɯ4ÚÐÕÎɯŗÕÈÕÊÐÈÓɯÈÊÊÖÜÕÛÐÕÎɯËÈÛÈɯÛÖɯÌßÈÔÐÕÌɯÛÏÌɯÌřÌÊÛɯÖÍɯÍÖÙÌÐÎÕɯ

Ö×ÌÙÈÛÐÖÕÚɯÓÖÊÈÛÌËɯÐÕɯÛÈßɯÏÈÝÌÕÚɯÈÕËɯÖÛÏÌÙɯÊÖÜÕÛÙÐÌÚɯÖÕɯ42ɯÔÜÓÛÐÕÈÛÐÖÕÈÓɯŗÙÔÚɅɯÛÈßɯÙÈÛÌÚȭ )ÖÜÙÕÈÓɯÖÍɯ ÊÊÖÜÕÛÐÕÎɯ

1ÌÚÌÈÙÊÏȮ ƘƛȹƙȺȮɯƕƖƜƗɪƕƗƕƚȭ 

$ÊÊÓÌÚȮɯ1ȭɯ&ȭȮɯ(ÖÈÕÕÖÜȮɯ(ȭȮɯȫɯ2ÌÙÈÍÌÐÔȮɯ&ȭɯȹƖƔƕƘȺȭɯ3ÏÌɯÐÔ×ÈÊÛɯÖÍɯÊÖÙ×ÖÙÈÛÌɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÖÕɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ

×ÙÖÊÌÚÚÌÚɯÈÕËɯ×ÌÙÍÖÙÔÈÕÊÌȭ ,ÈÕÈÎÌÔÌÕÛɯÚÊÐÌÕÊÌȮ ƚƔȹƕƕȺȮɯƖƜƗƙɪƖƜƙƛȭ 

$ÐÚÌÕÏÈÙËÛȮɯ*ȭɯ,ȭȮɯȫɯ,ÈÙÛÐÕȮɯ)ȭɯ ȭɯȹƖƔƕƛȺȭɯ#àÕÈÔÐÊɯÊÈ×ÈÉÐÓÐÛÐÌÚȯɯÞÏÈÛɯÈÙÌɯÛÏÌàȳȭ 3ÏÌɯ2,2ɯ!ÓÈÊÒÞÌÓÓɯÏÈÕËÉÖÖÒɯÖÍɯ

ÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯƗƘƕɪƗƚƗȭ 

$ÐÚÌÕÏÈÙËÛȮɯ*ȭɯ,ȭȮɯȫɯ/ÐÌáÜÕÒÈȮɯ'ȭɯȹƖƔƕƕȺȭɯ"ÖÔ×ÓÌßÐÛàɯÛÏÌÖÙàɯÈÕËɯÊÖÙ×ÖÙÈÛÌɯÚÛÙÈÛÌÎàȭ 3ÏÌɯ2 &$ɯÏÈÕËÉÖÖÒɯÖÍɯ

ÊÖÔ×ÓÌßÐÛàɯÈÕËɯÔÈÕÈÎÌÔÌÕÛȮɯƙƔƚɪƙƖƗȭ 

%ÙÐÌËÌȮɯ&ȭȮɯ!ÜÚÊÏȮɯ3ȭȮɯȫɯ!ÈÚÚÌÕȮɯ ȭɯȹƖƔƕƙȺȭɯ$2&ɯÈÕËɯŗÕÈÕÊÐÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȯɯÈÎÎÙÌÎÈÛÌËɯÌÝÐËÌÕÊÌɯÍÙÖÔɯÔÖÙÌɯÛÏÈÕɯ

ƖƔƔƔɯÌÔ×ÐÙÐÊÈÓɯÚÛÜËÐÌÚȭ )ÖÜÙÕÈÓɯÖÍɯÚÜÚÛÈÐÕÈÉÓÌɯŗÕÈÕÊÌɯȫɯÐÕÝÌÚÛÔÌÕÛȮ ƙȹƘȺȮɯƖƕƔɪƖƗƗȭ 

&ÈÖȮɯ'ȭȮɯ'ÚÜȮɯ/ȭɪ'ȭȮɯ+ÐȮɯ*ȭȮɯ9ÏÈÕÎȮɯ)ȭȮɯƖƔƖƔȭɯ3ÏÌɯÙÌÈÓɯÌřÌÊÛɯÖÍɯÚÔÖÒÐÕÎɯÉÈÕÚȯɯ$ÝÐËÌÕÊÌɯÍÙÖÔɯÊÖÙ×ÖÙÈÛÌɯ

ÐÕÕÖÝÈÛÐÖÕȭɯ)ÖÜÙÕÈÓɯÖÍɯ%ÐÕÈÕÊÐÈÓɯÈÕËɯ0ÜÈÕÛÐÛÈÛÐÝÌɯ ÕÈÓàÚÐÚɯƙƙȮɯƗƜƛɪƘƖƛ 

&ÈÖȮɯ'ȭȮɯȫɯ9ÏÈÕÎȮɯ6ȭɯȹƖƔƕƛȺȭɯ$Ô×ÓÖàÔÌÕÛɯÕÖÕËÐÚÊÙÐÔÐÕÈÛÐÖÕɯÈÊÛÚɯÈÕËɯÊÖÙ×ÖÙÈÛÌɯÐÕÕÖÝÈÛÐÖÕȭ ,ÈÕÈÎÌÔÌÕÛɯ

2ÊÐÌÕÊÌȮ ƚƗȹƝȺȮɯƖƝƜƖɪƖƝƝƝȭ 

'ÈÙÑÖÛÖȮɯ,ȭɯ ȭȮɯȫɯ)ÖȮɯ'ȭɯȹƖƔƕƕȺȭɯ"ÖÙ×ÖÙÈÛÌɯÎÖÝÌÙÕÈÕÊÌɯÈÕËɯ"21ɯÕÌßÜÚȭ )ÖÜÙÕÈÓɯÖÍɯÉÜÚÐÕÌÚÚɯÌÛÏÐÊÚȮ ƕƔƔȹƕȺȮɯƘƙɪƚƛȭ 
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'ÈÜÚÔÈÕȮɯ)ȭɯ ȭȮɯȫɯ3ÈàÓÖÙȮɯ6ȭɯ$ȭɯȹƕƝƜƕȺȭɯ/ÈÕÌÓɯËÈÛÈɯÈÕËɯÜÕÖÉÚÌÙÝÈÉÓÌɯÐÕËÐÝÐËÜÈÓɯÌřÌÊÛÚȭ $ÊÖÕÖÔÌÛÙÐÊÈȯɯ)ÖÜÙÕÈÓɯÖÍɯ

ÛÏÌɯ$ÊÖÕÖÔÌÛÙÐÊɯÚÖÊÐÌÛàȮɯƕƗƛƛɪƕƗƝƜȭ 

+åÎÌÙȮɯ%ȭȮɯ!ÖÜááÐÕÌȮɯ8ȭɯ#ȭȮɯȫɯ+ÜÌÎȮɯ1ȭɯȹƖƔƖƖȺȭɯ3ÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÙÔɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÊÖÙ×ÖÙÈÛÌɯÚÖÊÐÈÓɯ

ÙÌÚ×ÖÕÚÐÉÐÓÐÛàȯɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯÌÝÐËÌÕÊÌɯÍÙÖÔɯƖƔƕƔɬƖƔƕƝȭ "ÖÙ×ÖÙÈÛÌɯ2ÖÊÐÈÓɯ1ÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÕËɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ

,ÈÕÈÎÌÔÌÕÛȮ ƖƝȹƗȺȮɯƙƘƝɪƙƚƔȭ 

+ÖÜÎÏÙÈÕȮɯ3ȭȮɯ,Ê#ÖÕÈÓËȮɯ!ȭȮɯƖƔƖƘȭɯ,ÌÈÚÜÙÐÕÎɯŗÙÔɯÊÖÔ×ÓÌßÐÛàȭɯ)ÖÜÙÕÈÓɯÖÍɯ%ÐÕÈÕÊÐÈÓɯÈÕËɯ0ÜÈÕÛÐÛÈÛÐÝÌɯ ÕÈÓàÚÐÚɯ

ƙƝȮɯƖƘƜƛɪƖƙƕƘ 

*ÏÈÕȮɯ,ȭȮɯ2ÌÙÈÍÌÐÔȮɯ&ȭȮɯȫɯ8ÖÖÕȮɯ ȭɯȹƖƔƕƚȺȭɯ"ÖÙ×ÖÙÈÛÌɯÚÜÚÛÈÐÕÈÉÐÓÐÛàȯɯ%ÐÙÚÛɯÌÝÐËÌÕÊÌɯÖÕɯÔÈÛÌÙÐÈÓÐÛàȭ 3ÏÌɯ

ÈÊÊÖÜÕÛÐÕÎɯÙÌÝÐÌÞȮ ƝƕȹƚȺȮɯƕƚƝƛɪƕƛƖƘȭ 

+ÐÕÚȮɯ*ȭɯ5ȭȮɯ2ÌÙÝÈÌÚȮɯ'ȭȮɯȫɯ3ÈÔÈàÖȮɯ ȭɯȹƖƔƕƛȺȭɯ2ÖÊÐÈÓɯÊÈ×ÐÛÈÓȮɯÛÙÜÚÛȮɯÈÕËɯŗÙÔɯ×ÌÙÍÖÙÔÈÕÊÌȯɯ3ÏÌɯÝÈÓÜÌɯÖÍɯÊÖÙ×ÖÙÈÛÌɯ

ÚÖÊÐÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯËÜÙÐÕÎɯÛÏÌɯŗÕÈÕÊÐÈÓɯÊÙÐÚÐÚȭ ÛÏÌɯ)ÖÜÙÕÈÓɯÖÍɯ%ÐÕÈÕÊÌȮ ƛƖȹƘȺȮɯƕƛƜƙɪƕƜƖƘȭ 

,ÌÊÒÓÐÕÎȮɯ6ȭɯ'ȭȮɯȫɯ)ÌÕÚÌÕȮɯ,ȭɯ"ȭɯȹƕƝƛƚȺȭɯ3ÏÌÖÙàɯÖÍɯÛÏÌɯ%ÐÙÔȭ ,ÈÕÈÎÌÙÐÈÓɯÉÌÏÈÝÐÖÙȮɯÈÎÌÕÊàɯÊÖÚÛÚɯÈÕËɯÖÞÕÌÙÚÏÐ×ɯ

ÚÛÙÜÊÛÜÙÌȮ ƗȹƘȺȮɯƗƔƙɪƗƚƔȭ 

/ÌÛÌÙÚÌÕȮɯ,ȭɯ ȭɯȹƖƔƔƜȺȭɯ$ÚÛÐÔÈÛÐÕÎɯÚÛÈÕËÈÙËɯÌÙÙÖÙÚɯÐÕɯŗÕÈÕÊÌɯ×ÈÕÌÓɯËÈÛÈɯÚÌÛÚȯɯ"ÖÔ×ÈÙÐÕÎɯÈ××ÙÖÈÊÏÌÚȭ 3ÏÌɯ

1ÌÝÐÌÞɯÖÍɯŗÕÈÕÊÐÈÓɯÚÛÜËÐÌÚȮ ƖƖȹƕȺȮɯƘƗƙɪƘƜƔȭ 

1ÌÏÔÈÕȮɯ ȭɯ4ȭȮɯ*ÈáÔÐȮɯ2ȭɯ)ȭɯ ȭȮɯ'ÜÚÚÈÐÕȮɯ2ȭȮɯȫɯ0ÈÙÕÐȮɯ,ȭɯ.ȭɯȹƖƔƖƙȺȭɯ!ÖÈÙËɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȮɯÊÖÙ×ÖÙÈÛÌɯ×ÌÙÍÖÙÔÈÕÊÌɯ

ÈÕËɯÛÏÌɯÔÌËÐÈÛÐÕÎɯÙÖÓÌɯÖÍɯÊÖÙ×ÖÙÈÛÌɯÙÐÚÒȯɯÌÝÐËÌÕÊÌɯÍÙÖÔɯ"ÏÐÕÌÚÌɯÓÐÚÛÌËɯŗÙÔÚȭ "ÖÙ×ÖÙÈÛÌɯ&ÖÝÌÙÕÈÕÊÌȯɯ3ÏÌɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ!ÜÚÐÕÌÚÚɯÐÕɯ2ÖÊÐÌÛàȮ ƖƙȹƘȺȮɯƜƜƘɪƝƔƖȭ 

2ÈÙÐȮɯ*ȭɯ ȭɯ-ȭɯ/ȭȮɯȫɯ)ÜÓÐÈÙÚÈȮɯ&ȭɯȹƖƔƖƙȺȭɯ3'$ɯ(,/ "3ɯ.%ɯ, - &$1( +ɯ.6-$12'(/Ȯɯ(-23(343(.- +ɯ

.6-$12'(/Ȯɯ -#ɯ%.1$(&-ɯ.6-$12'(/ɯ.-ɯ$ 1-(-&2ɯ, - &$,$-3ɯȹ$Ô×ÐÙÐÊÈÓɯ2ÛÜËàɯÖÕɯ

"ÖÕÚÜÔÌÙɯ-ÖÕɪ"àÊÓÐÊÈÓÚɯ2ÌÊÛÖÙɯ"ÖÔ×ÈÕÐÌÚɯ+ÐÚÛÌËɯÖÕɯÛÏÌɯ(ÕËÖÕÌÚÐÈɯ2ÛÖÊÒɯ$ßÊÏÈÕÎÌɯÐÕɯƖƔƖƕɪ

ƖƔƖƗȺȭ (-3$1- 3(.- +ɯ).41- +ɯ.%ɯ%(- -"( +ɯ$".-.,("2Ȯ ƖȹƕȺȮɯƖƜƜɪƗƔƙȭ 

2ÏÓÌÐÍÌÙȮɯ ȭȮɯȫɯ5ÐÚÏÕàȮɯ1ȭɯ6ȭɯȹƕƝƝƛȺȭɯ ɯÚÜÙÝÌàɯÖÍɯÊÖÙ×ÖÙÈÛÌɯÎÖÝÌÙÕÈÕÊÌȭ 3ÏÌɯÑÖÜÙÕÈÓɯÖÍɯŗÕÈÕÊÌȮ ƙƖȹƖȺȮɯƛƗƛɪƛƜƗȭ 

2ÜÓÒÖÞÚÒÐȮɯ ȭȮɯȫɯ)ÌÉÌȮɯ1ȭɯȹƖƔƖƖȺȭɯ$ÝÖÓÝÐÕÎɯ$2&ɯÙÌ×ÖÙÛÐÕÎɯÎÖÝÌÙÕÈÕÊÌȮɯÙÌÎÐÔÌɯÛÏÌÖÙàȮɯÈÕËɯ×ÙÖÈÊÛÐÝÌɯÓÈÞȯɯ

/ÙÌËÐÊÛÐÖÕÚɯÈÕËɯÚÛÙÈÛÌÎÐÌÚȭ  ÔÌÙÐÊÈÕɯ!ÜÚÐÕÌÚÚɯ+ÈÞɯ)ÖÜÙÕÈÓȮ ƙƝȹƗȺȮɯƘƘƝɪƙƔƗȭ 

6ÏÐÛÌȮɯ'ȭɯȹƕƝƜƔȺȭɯ ɯÏÌÛÌÙÖÚÒÌËÈÚÛÐÊÐÛàɪÊÖÕÚÐÚÛÌÕÛɯÊÖÝÈÙÐÈÕÊÌɯÔÈÛÙÐßɯÌÚÛÐÔÈÛÖÙɯÈÕËɯÈɯËÐÙÌÊÛɯÛÌÚÛɯÍÖÙɯ

ÏÌÛÌÙÖÚÒÌËÈÚÛÐÊÐÛàȭ $ÊÖÕÖÔÌÛÙÐÊÈȯɯÑÖÜÙÕÈÓɯÖÍɯÛÏÌɯ$ÊÖÕÖÔÌÛÙÐÊɯ2ÖÊÐÌÛàȮɯƜƕƛɪƜƗƜȭ 

 ××ÌÕËÐÊÌÚ 

 ××ÌÕËÐßɯ ȯɯ+ÐÚÛɯÖÍɯ5ÈÙÐÈÉÓÌ 

 

ÝÈÙÐÈÉÓÌ #ÌŗÕÐÛÐÖÕ 2ÖÜÙÊÌ 

%ÐÙÔɯ

"ÖÔ×ÓÌßÐÛà 

3ÖÛÈÓɯÖÍɯÛÏÌɯÞÖÙËÚɯÓÐÕÒÌËɯÛÖɯÊÖÔ×ÓÌßÐÛàȭɯ3ÏÌÙÌɯÈÙÌɯÈɯÓÐÚÛɯÖÍɯ

ƜƚȮƔƔƔɯÞÖÙËÚɯÐÕɯÈɯŗÙÔÚɯƕƔɪ*ɯËÖÊÜÔÌÕÛÚɯÛÏÈÛɯÈÚÚÌÚÚɯÛÏÌɯ

ÓÐÒÌÓÐÏÖÖËɯÖÍɯÐÔ×ÈÊÛÐÕÎɯŗÙÔɯÊÖÔ×ÓÌßÐÛàȭɯ 

ȹ+ÖÜÎÏÙÈÕɯÈÕËɯ

,Ê#ÖÕÈÓËȮɯƖƔƖƘȺ 



ƘƔ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

$2& -ÈÛÜÙÈÓɯ+ÖÎÈÙÐÛÏÔɯÖÍɯŗÙÔɀÚɯÖÝÌÙÈÓÓɯ$2&ɯÚÊÖÙÌ ȹ#ÜØÜÌɪ&ÙÐÚÈÓÌÚɯȫɯ

 ÎÜÐÓÌÙÈɪ"ÈÙÈÊÜÌÓȮɯ

ƖƔƖƕȺ 

2ÐáÌ -ÈÛÜÙÈÓɯÓÖÎɯÖÍɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÌÔ×ÓÖàÌÌÚ ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

1.  1ÌÛÜÙÕɯÖÕɯÈÚÚÌÛÚȮɯÔÌÈÚÜÙÌËɯÈÚɯÖ×ÌÙÈÛÐÕÎɯÐÕÊÖÔÌɯ

ÕÖÙÔÈÓÐáÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚȭ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

"ÈÚÏ "ÈÚÏɯÈÕËɯÔÈÙÒÌÛÈÉÓÌɯÚÌÊÜÙÐÛÐÌÚɯÕÖÙÔÈÓÐáÌËɯÉàɯÛÏÌɯÉÖÖÒɯ

ÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

+ÌÝÌÙÈÎÌ 3ÖÛÈÓɯËÌÉÛɯÕÖÙÔÈÓÐáÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛ ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

1ȫ# 1ȫ#ɯÌß×ÌÕËÐÛÜÙÌÚɯÕÖÙÔÈÓÐáÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯ

ÈÚÚÌÛÚȭɯ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

" /$7 "È×ÐÛÈÓɯÌß×ÌÕËÐÛÜÙÌÚɯÕÖÙÔÈÓÐáÌËɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯ

ÈÚÚÌÛÚ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

%ÐÙÔɯ ÎÌ -ÜÔÉÌÙɯÖÍɯàÌÈÙÚɯÚÐÕÊÌɯÛÏÌɯŗÙÔɀÚɯŗÙÚÛɯÈ××ÌÈÙÈÕÊÌɯÐÕɯÛÏÌɯ

"ÌÕÛÌÙɯÍÖÙɯ1ÌÚÌÈÙÊÏɯÐÕɯ2ÌÊÜÙÐÛàɯ/ÙÐÊÌÚ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 

3ÖÉÐÕɀÚ0 ,ÈÙÒÌÛɯÝÈÓÜÌɯÖÍɯÌØÜÐÛàɯ×ÓÜÚɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÈÚÚÌÛÚɯÔÐÕÜÚɯ

ÉÖÖÒɯÝÈÓÜÌɯÖÍɯÌØÜÐÛàɯÔÐÕÜÚɯÉÈÓÈÕÊÌɯÚÏÌÌÛɯËÌÍÌÙÙÌËɯÛÈßÌÚȮɯ

ÕÖÙÔÈÓÐáÌɯÉàɯÛÏÌɯÉÖÖÒɯÝÈÓÜÌɯÖÍɯÛÖÛÈÓɯÈÚÚÌÛÚ 

ȹ&ÈÖɯÈÕËɯ9ÏÈÕÎȮɯ

ƖƔƕƛȺ 
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/È×ÌÙÚ 

!ÐÎɯ#ÈÛÈȮɯ ÕÈÓàÛÐÊÚȮɯÈÕËɯ

*ÕÖÞÓÌËÎÌɯ,ÈÕÈÎÌÔÌÕÛ 
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 ɯ"+423$1(-&ɪ! 2$#ɯ$%%("($-"8ɯ#$".,/.2(3(.-ɯ,$3'.#ɯ".,!(-$#ɯ6(3'ɯ"#ɪ#$ ɯ%.1ɯ

$5 +4 3(-&ɯ#,42 

 

)ÈÌɪ#ÖÕÎɯ'ÖÕÎȮɯ(ÕËÜÚÛÙÐÈÓɯ$ÕÎÐÕÌÌÙÐÕÎȮɯ2ÖÜÛÏɯ"ÈÙÖÓÐÕÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ 

.ÙÈÕÎÌÉÜÙÎȮɯ2"ɯƖƝƕƕƛȮɯƜƔƗɪƙƗƚɪƜƜƚƕȮɯÑÏÖÕÎɑÚÊÚÜȭÌËÜ 

 

 !231 "3 

 

3ÏÐÚɯ×È×ÌÙɯÐÕÛÙÖËÜÊÌÚɯÈɯÕÌÞɯÊÓÜÚÛÌÙÐÕÎɪÉÈÚÌËɯÌŚÊÐÌÕÊàɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯȹ"!ɪ$#"ȺɯÔÌÛÏÖËɯÛÏÈÛɯÐÕÛÌÎÙÈÛÌÚɯÈɯ

ÊÖÕÛÌßÛɪËÌ×ÌÕËÌÕÛɯËÈÛÈɯÌÕÝÌÓÖ×ÔÌÕÛɯÈÕÈÓàÚÐÚɯȹ"#ɪ#$ ȺɯÔÖËÌÓȭɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚɯÈÙÌɯÞÐËÌÓàɯÜÚÌËɯÐÕɯ!ÐÎɯ

#ÈÛÈɯÈÕÈÓàÛÐÊÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÍÖÙɯÈÚÚÌÚÚÐÕÎɯÛÏÌɯÌŚÊÐÌÕÊàɯÖÍɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÜÕÐÛÚɯȹ#,4ÚȺȭɯ'ÖÞÌÝÌÙȮɯ#$ ɯ

ÔÖËÌÓÚɯÖÍÛÌÕɯÚÛÙÜÎÎÓÌɯÛÖɯËÐÚÛÐÕÎÜÐÚÏɯÈÔÖÕÎɯ#,4ÚȮɯ×ÙÖËÜÊÌɯÐÕÊÖÕÚÐÚÛÌÕÛɯÈÕËɯÐÓÓÖÎÐÊÈÓɯÙÈÕÒÐÕÎÚȮɯÈÕËɯÈÙÌɯÚÓÖÞɯ

ÞÏÌÕɯÈ××ÓÐÌËɯÛÖɯÓÈÙÎÌɯËÈÛÈÚÌÛÚȭɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯ"!ɪ$#"ɯÔÌÛÏÖËȮɯÜÕÓÐÒÌɯÔÈÕàɯ#$ ɯÝÈÙÐÈÕÛÚȮɯËÌÓÐÝÌÙÚɯÐÔ×ÙÖÝÌËɯ

ÌÝÈÓÜÈÛÐÖÕɯÈÕËɯÙÈÕÒÐÕÎɯÙÌÚÜÓÛÚɯÊÖÔ×ÈÙÌËɯÞÐÛÏɯ#$ ɯÔÖËÌÓÚɯÈÓÖÕÌȮɯÈÚɯËÌÔÖÕÚÛÙÈÛÌËɯÉàɯÛÞÖɯÞÌÓÓɪÒÕÖÞÕɯ

ÕÜÔÌÙÐÊÈÓɯÌßÈÔ×ÓÌÚȭ 

 

*ÌàÞÖÙËÚȯɯ"ÓÜÚÛÌÙÐÕÎȮɯ$ŚÊÐÌÕÊàɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯÔÌÛÏÖËȮɯ"ÖÕÛÌßÛɪËÌ×ÌÕËÌÕÛɯËÈÛÈɯÌÕÝÌÓÖ×ÔÌÕÛɯ

ÈÕÈÓàÚÐÚȮɯ!ÐÎɯ#ÈÛÈȮɯ#ÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÜÕÐÛɯȹ#,4Ⱥɯ 

 

(-31.#4"3(.- 

 

$ŚÊÐÌÕÊàɯÔÌÈÚÜÙÌÔÌÕÛɯÖÙɯÌÝÈÓÜÈÛÐÖÕɯÐÚɯÈɯÝÐÛÈÓɯ×ÈÙÛɯÖÍɯ×ÌÙÍÖÙÔÈÕÊÌɯÔÈÕÈÎÌÔÌÕÛȭɯ#ÈÛÈɯ$ÕÝÌÓÖ×ÔÌÕÛɯ ÕÈÓàÚÐÚɯ

ȹ#$ ȺɯÏÈÚɯÉÌÊÖÔÌɯÛÏÌɯÓÌÈËÐÕÎɯÔÌÛÏÖËɯÈÔÖÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÚÚÌÚÚÔÌÕÛɯÈÕËɯÉÌÕÊÏÔÈÙÒÐÕÎɯÈ××ÙÖÈÊÏÌÚȭɯ#$ ɯ

ÜÚÌÚɯÓÐÕÌÈÙɯ×ÙÖÎÙÈÔÔÐÕÎɯȹ+/ȺɯÛÖɯÈÚÚÌÚÚɯÛÏÌɯÙÌÓÈÛÐÝÌɯÌŚÊÐÌÕÊàɯÖÍɯÈɯÎÙÖÜ×ɯÖÍɯ×ÌÌÙɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÜÕÐÛÚɯȹ#,4ÚȺɯ

ÞÐÛÏÐÕɯÈÕɯÖÙÎÈÕÐáÈÛÐÖÕɯÛÏÈÛɯÏÈÝÌɯÔÜÓÛÐ×ÓÌɯÐÕ×ÜÛÚɯÈÕËɯÖÜÛ×ÜÛÚȮɯÊÖÔ×ÈÙÐÕÎɯÏÖÞɯÌřÌÊÛÐÝÌÓàɯÌÈÊÏɯ#,4ɯÜÚÌÚɯÐÛÚɯ

ÐÕ×ÜÛÚɯÛÖɯ×ÙÖËÜÊÌɯÖÜÛ×ÜÛÚȭɯ 

 

3ÏÌɯÊÖÕÝÌÕÛÐÖÕÈÓɯ#$ ɯȹ"ɪ#$ ȺȮɯÐÕÛÙÖËÜÊÌËɯÉàɯ"ÏÈÙÕÌÚɯÌÛɯÈÓȭɯȹƕƝƛƜȺȮɯÐËÌÕÛÐŗÌÚɯÛÏÌɯ#,4ÚɯÞÐÛÏɯÛÏÌɯÏÐÎÏÌÚÛɯ

ÌŚÊÐÌÕÊàɯÍÖÙɯÈɯÎÐÝÌÕɯÚÌÛɯÖÍɯÐÕ×ÜÛÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯ"ɪ#$ ɯÈÚÚÌÚÚÔÌÕÛɯÔÈàɯÌßÏÐÉÐÛɯÓÐÔÐÛÌËɯËÐÚÊÙÐÔÐÕÈÛÖÙàɯ×ÖÞÌÙȮɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÞÏÌÕɯÕÜÔÌÙÖÜÚɯ#,4ÚɯÈÙÌɯÊÓÈÚÚÐŗÌËɯÈÚɯÌŚÊÐÌÕÛȭɯ(ÕɯÚÜÊÏɯÊÈÚÌÚȮɯÈÓÓɯÌŚÊÐÌÕÛɯ#,4ÚɯÈÙÌɯÙÈÕÒÌËɯ

ÌØÜÐÝÈÓÌÕÛÓàɯÈÚɯșƕɯÉàɯ"ɪ#$ ȭɯ3ÖɯÈËËÙÌÚÚɯÛÏÌɯÓÐÔÐÛÈÛÐÖÕÚɯÐÕÏÌÙÌÕÛɯÐÕɯ"ɪ#$ Ȯɯ2ÌßÛÖÕɯÌÛɯÈÓȭɯȹƕƝƜƚȺɯÐÕÛÙÖËÜÊÌËɯÛÏÌɯ

ÊÙÖÚÚɪÌÝÈÓÜÈÛÐÖÕɯ#$ ɯȹ"$ɪ#$ ȺɯÔÌÛÏÖËÖÓÖÎàɯÍÖÙɯÈÚÚÌÚÚÐÕÎɯÈÕËɯÙÈÕÒÐÕÎɯ#,4ÚȮɯ×ÙÐÔÈÙÐÓàɯÌÔ×ÓÖàÐÕÎɯ"ɪ#$ ɯ

ÍÖÙɯ×ÌÌÙɯÌÝÈÓÜÈÛÐÖÕɯÙÈÛÏÌÙɯÛÏÈÕɯÌßÊÓÜÚÐÝÌÓàɯÍÖÙɯÚÌÓÍɪÈÚÚÌÚÚÔÌÕÛȭɯ3ÏÌɯ"$ɪ#$ ɯÈ××ÙÖÈÊÏɯÎÌÕÌÙÈÓÓàɯÖřÌÙÚɯÈɯ

ÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÙÈÕÒÐÕÎɯÖÍɯ#,4ÚɯȹÚÌÌɯ ÕËÌÙÚÖÕɯÌÛɯÈÓȭȮɯƕƝƝƗȺȭɯ(ÛÚɯÌÕÏÈÕÊÌËɯËÐÚÊÙÐÔÐÕÈÛÖÙàɯ×ÖÞÌÙɯÏÈÚɯÍÈÊÐÓÐÛÈÛÌËɯ

ÕÜÔÌÙÖÜÚɯÈ××ÓÐÊÈÛÐÖÕÚɯÞÐÛÏÐÕɯ#$ ɯÙÌÚÌÈÙÊÏɯȹÚÌÌɯ+ÐÈÕÎɯÌÛɯÈÓȭȮɯƖƔƔƜȰɯ&ÈÝÎÈÕÐɯȫɯ9ÖÏÙÌÏÉÈÕËÐÈÕȮɯƖƔƕƘȰɯ'ÖÕÎɯȫɯ

)ÌÖÕÎȮɯƖƔƕƛȰɯ+ÌÌȮɯƖƔƕƝȰɯ+ÐÜɯÌÛɯÈÓȭȮɯƖƔƕƝȰɯ'ÖÕÎɯȫɯ)ÌÖÕÎȮɯƖƔƖƔȰɯ'ÖÕÎȮɯƖƔƖƖȰɯ"ÏÌÕɯȫɯ6ÈÕÎȮɯƖƔƖƗȰɯ2ÏÐɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ

mailto:jhong@scsu.edu
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9ÏÈÕÎɯÌÛɯÈÓȭȮɯƖƔƖƙȰɯ,ÐÚÏÙÈȮɯƖƔƖƙȺȭɯ Úɯ#ÖàÓÌɯÈÕËɯ&ÙÌÌÕɯȹƕƝƝƘȺɯÏÈÝÌɯÖÉÚÌÙÝÌËȮɯÛÏÌɯÕÖÕɪÜÕÐØÜÌÕÌÚÚɯÖÍɯ"ÙÖÚÚɯ

$ŚÊÐÌÕÊàɯ2ÊÖÙÌÚɯȹ"$2ÚȺɯÍÙÌØÜÌÕÛÓàɯÈÙÐÚÌÚɯÍÙÖÔɯÛÏÌɯÌßÐÚÛÌÕÊÌɯÖÍɯÈÓÛÌÙÕÈÛÐÝÌɯÖ×ÛÐÔÈÓɯÞÌÐÎÏÛÚɯÞÐÛÏÐÕɯÛÏÌɯ"ɪ#$ ɯ

ÔÖËÌÓȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯ"$2ÚɯÈÙÌɯÊÖÕÛÐÕÎÌÕÛɯÜ×ÖÕɯÛÏÌɯÚ×ÌÊÐŗÊɯÖ×ÛÐÔÐáÈÛÐÖÕɯÚÖÍÛÞÈÙÌɯÌÔ×ÓÖàÌËȭɯ3ÏÐÚɯÐÚÚÜÌɯÐÚɯ

ÞÐËÌÓàɯÙÌÊÖÎÕÐáÌËɯÈÚɯÖÕÌɯÖÍɯÛÏÌɯ×ÙÐÕÊÐ×ÈÓɯÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯ"$ɪ#$ ȭɯ 

 

 ÕËÌÙÚÖÕɯÈÕËɯ/ÌÛÌÙÚÖÕɯȹƕƝƝƗȺɯÐÕÛÙÖËÜÊÌɯÛÏÌɯÊÖÕÊÌ×ÛɯÖÍɯÚÜ×ÌÙɪÌŚÊÐÌÕÊàɯȹ2$ȺȮɯÞÏÐÊÏɯÐÕÝÖÓÝÌÚɯÈ××ÓàÐÕÎɯÛÏÌɯ"ɪ

#$ ɯÔÖËÌÓɯÞÏÐÓÌɯÌßÊÓÜËÐÕÎɯÛÏÌɯ#,4ɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕɯÍÙÖÔɯÐÛÚɯÊÖÕÚÛÙÈÐÕÛɯÚÌÛȭɯ"ÏÈÙÕÌÚɯÌÛɯÈÓȭɯȹƕƝƝƖȺɯÜÛÐÓÐáÌɯÛÏÌɯ

2$ɪ#$ ɯÔÖËÌÓɯÛÖɯÈÕÈÓàáÌɯÛÏÌɯÚÌÕÚÐÛÐÝÐÛàɯÖÍɯÛÏÌɯÌŚÊÐÌÕÊàɯÊÓÈÚÚÐŗÊÈÛÐÖÕȭɯ3ÏÌɯ×ÙÐÔÈÙàɯÊÏÈÓÓÌÕÎÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ

ÛÏÐÚɯÔÖËÌÓɯÐÚɯÛÏÈÛɯÕÌÐÎÏÉÖÙÐÕÎɯ#,4ÚɯËÌÛÌÙÔÐÕÌɯÛÏÌɯ2$2ɯÖÍɯÈÕɯÌŚÊÐÌÕÛɯ#,4ȮɯÙÌÕËÌÙÐÕÎɯÐÛɯÚÖÔÌÛÐÔÌÚɯ

ÜÕÙÌÈÚÖÕÈÉÓÌɯÛÖɯÙÈÕÒɯÊÌÙÛÈÐÕɯ#,4ÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÛÏÖÚÌɯÛÏÈÛɯÈÙÌɯÏÐÎÏÓàɯÐÕÌŚÊÐÌÕÛȮɯÉÈÚÌËɯÖÕɯÛÏÌÐÙɯ2$2ÚɯȹÚÌÌɯ

-ÈàÌÉÐɯÈÕËɯ+ÖÍÛÐȮɯƖƔƕƚȺȭɯɯ 

 

2ÌÐÍÖÙËɯÈÕËɯ9ÏÜɯȹƕƝƝƝȺɯ×ÙÖ×ÖÚÌɯÛÏÌɯÊÖÕÛÌßÛɪËÌ×ÌÕËÌÕÛɤÚÛÙÈÛÐŗÊÈÛÐÖÕɯ#$ ɯȹ"#ɪ#$ ȺɯÔÌÛÏÖËɯÛÖɯÊÓÈÚÚÐÍàɯÈÓÓɯ

#,4ÚɯÐÕÛÖɯËÐřÌÙÌÕÛɯÌŚÊÐÌÕÊàɯÓÌÝÌÓÚȭɯ3ÏÌɯ"#ɪ#$ ɯÈÚÚÌÚÚÌÚɯÛÏÌɯÈŲÙÈÊÛÐÝÌÕÌÚÚɯȹ×ÙÖÎÙÌÚÚȺɯÚÊÖÙÌɯÖÍɯ#,4ÚɯÈÛɯÈɯ

ÏÐÎÏÌÙɯȹÓÖÞÌÙȺɯÓÌÝÌÓɯÞÏÌÕɯ#,4ÚɯÈÛɯÈɯÓÖÞÌÙɯȹÏÐÎÏÌÙȺɯÓÌÝÌÓɯÈÙÌɯÜÚÌËɯÈÚɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯÊÖÕÛÌßÛȭɯ3ÏÌɯÈŲÙÈÊÛÐÝÌÕÌÚÚɯ

ÈÕËɯ×ÙÖÎÙÌÚÚɯÚÊÖÙÌÚɯÎÌÕÌÙÈÛÌËɯÉàɯ"#ɪ#$ ȮɯÞÏÐÊÏɯÈÙÌɯÜÚÌËɯÛÖɯÙÈÕÒɯ#,4ÚȮɯÈÙÌɯÐÕÊÖÕÚÐÚÛÌÕÛɯÉÌÊÈÜÚÌɯÛÏÌɯ

ÌÝÈÓÜÈÛÐÖÕɯÊÖÕÛÌßÛɯÝÈÙÐÌÚɯËÜÌɯÛÖɯÛÏÌɯÐÕÏÌÙÌÕÛɯÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯÛÏÌɯ#$ ɯÔÖËÌÓȭ 

 

"ÏÈÙÓÌÚɯÌÛɯÈÓȭɯȹƖƔƖƕȺɯ×ÙÖÝÐËÌɯÈÕɯÖÝÌÙÝÐÌÞɯÖÍɯÊÜÙÙÌÕÛɯÙÌÚÌÈÙÊÏɯËÐÙÌÊÛÐÖÕÚɯÍÖÙɯÐÕÛÌÎÙÈÛÐÕÎɯ#$ ɯÞÐÛÏɯ!ÐÎɯ#ÈÛÈȭɯ9ÏÜɯ

ȹƖƔƖƖȺɯÈÓÚÖɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯ#$ ɯÚÏÖÜÓËɯÉÌɯÝÐÌÞÌËɯÈÚɯÈɯÛÖÖÓɯÖÙɯÔÌÛÏÖËɯÍÖÙɯËÈÛÈɪËÙÐÝÌÕɯÈÕÈÓàÛÐÊÚɯÐÕɯ×ÌÙÍÖÙÔÈÕÊÌɯ

ÌÝÈÓÜÈÛÐÖÕɯÈÕËɯÉÌÕÊÏÔÈÙÒÐÕÎȭɯ#$ ɪÉÈÚÌËɯÛÌÊÏÕÐØÜÌÚɯÐÕɯÛÏÌɯ!ÐÎɯ#ÈÛÈɯÊÖÕÛÌßÛɯÙÌØÜÐÙÌɯÚÐÎÕÐŗÊÈÕÛɯ

ÊÖÔ×ÜÛÈÛÐÖÕÈÓɯÛÐÔÌɯÛÖɯÌÝÈÓÜÈÛÌɯÈɯÓÈÙÎÌɯÕÜÔÉÌÙɯÖÍɯ#,4ÚȮɯÈÚɯ!ÈÙÙɯÈÕËɯ#ÜÙÊÏÏÖÓáɯȹƕƝƝƛȺɯËÌÔÖÕÚÛÙÈÛÌȭɯ/ÈÕÞÈÙɯ

ÌÛɯÈÓȭɯȹƖƔƖƖȺɯÈÓÚÖɯÖÉÚÌÙÝÌɯÚÛÌÈËàɯÎÙÖÞÛÏɯÐÕɯ#$ ɯ×ÜÉÓÐÊÈÛÐÖÕÚɯÍÙÖÔɯƕƝƛƜɯÛÖɯƕƝƝƙȭɯ'ÖÞÌÝÌÙȮɯÚÐÕÊÌɯƕƝƝƙȮɯÛÏÌÙÌɯÏÈÚɯ

ÉÌÌÕɯÈÕɯÌß×ÖÕÌÕÛÐÈÓɯÐÕÊÙÌÈÚÌɯÐÕɯÛÏÌÖÙÌÛÐÊÈÓɯËÌÝÌÓÖ×ÔÌÕÛÚɯÈÕËɯËÐÝÌÙÚÌɯÈ××ÓÐÊÈÛÐÖÕÚȭ 

 

3ÏÌɯÊÓÜÚÛÌÙÐÕÎɯÔÌÛÏÖËɯȹ",ȺȮɯÈÕɯÜÕÚÜ×ÌÙÝÐÚÌËɯËÈÛÈɯÔÐÕÐÕÎɯÛÌÊÏÕÐØÜÌȮɯÐÚɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯËÈÛÈɯÈÕÈÓàÚÐÚɯÈ××ÙÖÈÊÏɯ

ÜÛÐÓÐáÌËɯÛÖɯÈËËÙÌÚÚɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÊÏÈÓÓÌÕÎÌÚɯȹ2ÊÐÛÖÝÚÒÐɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭɯ",ɯÌÕËÌÈÝÖÙÚɯÛÖɯÐËÌÕÛÐÍàɯÚÐÎÕÐŗÊÈÕÛɯ

ÚÌÎÔÌÕÛÚɯÖÙɯÎÙÖÜ×ÐÕÎÚɯÖÍɯÌÕÛÐÛÐÌÚɯÞÐÛÏÐÕɯÈɯËÈÛÈÚÌÛȮɯÌÔ×ÏÈÚÐáÐÕÎɯËÐÚÛÈÕÊÌɪÉÈÚÌËɯÈÕÈÓàÚÐÚȭɯ(ÕɯÌÚÚÌÕÊÌȮɯÊÓÜÚÛÌÙÐÕÎɯ

ÚàÚÛÌÔÈÛÐÊÈÓÓàɯÖÙÎÈÕÐáÌÚɯÌÕÛÐÛÐÌÚɯÐÕÛÖɯÎÙÖÜ×ÚɯÐÕɯÞÏÐÊÏɯÔÌÔÉÌÙÚɯÖÍɯÛÏÌɯÚÈÔÌɯÎÙÖÜ×ɯÈÙÌɯÏÐÎÏÓàɯÙÌÓÈÛÌËȮɯÞÏÌÙÌÈÚɯ

ÔÌÔÉÌÙÚɯÖÍɯËÐÚÛÐÕÊÛɯÎÙÖÜ×ÚɯÈÙÌɯÓÌÚÚɯÙÌÓÈÛÌËȭɯ3ÏÌɯÌŚÊÐÌÕÊàɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯȹ$#"ȺɯÔÌÛÏÖËȮɯÉÈÚÌËɯÖÕɯ",ȮɯÉÌÎÐÕÚɯ

ÉàɯÚÌ×ÈÙÈÛÐÕÎɯÈÓÓɯËÈÛÈɯÐÕÛÖɯÐÕ×ÜÛɯȹ(ȺɯÈÕËɯÖÜÛ×ÜÛɯȹ.ȺɯÚÌÛÚȭɯ2ÜÉÚÌØÜÌÕÛÓàȮɯÛÏÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯȹ$2ȺɯÍÖÙɯ(ɯÐÚɯ

ÊÖÔ×ÜÛÌËȮɯ×ÙÌÚÜÔÐÕÎɯÜÕÐÍÖÙÔɯÖÜÛ×ÜÛɯÈÊÙÖÚÚɯÈÓÓɯ#,4ÚȮɯÍÖÙɯÐÕÚÛÈÕÊÌȮɯƕȭƔƔƔȭɯ ÕÈÓÖÎÖÜÚÓàȮɯÛÏÌɯ$2ɯÍÖÙɯ.ɯÐÚɯ

ËÌÙÐÝÌËɯÜÕËÌÙɯÛÏÌɯÈÚÚÜÔ×ÛÐÖÕɯÖÍɯÌØÜÈÓɯÐÕ×ÜÛɯÍÖÙɯÈÓÓɯ#,4Úȭɯ3ÏÌÚÌɯÛÞÖɯ$2ÚɯÈÙÌɯÛÏÌÕɯÐÕÛÌÎÙÈÛÌËɯÛÖɯÙÈÕÒɯÛÏÌɯ

#,4Úȭɯ3ÏÐÚɯÚÛÜËàɯÌÔ×ÓÖàÚɯÛÏÌɯ"#ɪ#$ ɯÔÖËÌÓȮɯÞÏÐÊÏɯÊÈÛÌÎÖÙÐáÌÚɯÛÏÌɯÌÝÈÓÜÈÛÌËɯ#,4ÚɯÐÕÛÖɯÝÈÙÐÖÜÚɯÌŚÊÐÌÕÊàɯ

ÛÐÌÙÚȭɯ(ÛɯÍÜÙÛÏÌÙɯÈÔÈÓÎÈÔÈÛÌÚɯ",ɯÈÕËɯ$#"ɯÔÌÛÏÖËÖÓÖÎÐÌÚɯÛÖɯÌÝÈÓÜÈÛÌɯ#,4ÚɯÖÕɯÈɯÛÐÌÙÌËɯÉÈÚÐÚȭɯ3ÏÌɯÈÜÛÏÖÙÚɯ

ÙÌÍÌÙɯÛÖɯÛÏÐÚɯÈÚɯÛÏÌɯÊÓÜÚÛÌÙÐÕÎɪÉÈÚÌËɯÌŚÊÐÌÕÊàɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯÔÌÛÏÖËɯȹ"!ɪ$#"ȺɯÐÕɯÊÖÕÑÜÕÊÛÐÖÕɯÞÐÛÏɯÛÏÌɯ"#ɪ

#$ ɯÍÙÈÔÌÞÖÙÒȭɯɯ 
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#$ ɪ! 2$#ɯ$5 +4 3(.- 

 

3ÏÌɯÙÈÛÐÖɪÍÖÙÔɯÖÙɯÍÙÈÊÛÐÖÕÈÓɯ#$ ɯÔÖËÌÓɯÜÚÌÚɯÛÏÌɯÙÈÛÐÖɯÖÍɯÖÜÛ×ÜÛÚɯÛÖɯÐÕ×ÜÛÚɯÛÖɯÔÌÈÚÜÙÌɯÈɯ#,4ɅÚɯÙÌÓÈÛÐÝÌɯ

ÌŚÊÐÌÕÊàɯÈÚɯÈÕɯÖÉÑÌÊÛÐÝÌɯÍÜÕÊÛÐÖÕȮɯÌÝÈÓÜÈÛÌËɯÈÎÈÐÕÚÛɯÈÓÓɯÖÛÏÌÙɯ#,4Úȭɯ3ÏÌɯÍÙÈÊÛÐÖÕÈÓɯ#$ ɯÔÖËÌÓɯÐÚɯÚÛÈÛÌËɯȹ9ÏÜȮɯ

ƖƔƕƘȺȯ 

 

.ÉÑÌÊÛÐÝÌɯ%ÜÕÊÛÐÖÕȯɯ,ÈßÐÔÐáÌɯÛÏÌɯÌŚÊÐÌÕÊàɯÙÈÛÐÕÎɯϛɯÍÖÙɯ#,4Ñ 

 

ɯὓὥὼ — 
В

В
ȟ    Ὦ ρȟςȟȣὲȟ                                                                                       ρ 

 

ÞÏÐÊÏɯÐÚɯÚÜÉÑÌÊÛɯÛÖɯÛÏÌɯÊÖÕÚÛÙÈÐÕÛɯÛÏÈÛɯÞÏÌÕɯÛÏÌɯÚÈÔÌɯÚÌÛɯÖÍɯÜɯÈÕËɯÝɯÔÜÓÛÐ×ÓÐÌÙÚɯÐÚɯÈ××ÓÐÌËɯÛÖɯÈÓÓɯÖÛÏÌÙɯ#,4ÚɯÛÖɯ

ÉÌɯÊÖÔ×ÈÙÌËȮɯÈÓÓɯ#,4ÚɯÞÐÓÓɯÉÌɯÓÌÚÚɯÛÏÈÕɯÖÙɯÌØÜÈÓɯÛÖɯƕƔƔǔɯÌŚÊÐÌÕÛɯÈÚɯÍÖÓÓÖÞÚȯ 

 

В ό ώ

В ὺὼ
ρȟᶅὮ ὥὲὨ ύ ρȟςȟȣȟὲȢ                                                                                  ς 

ό ȟὺ  πȟὶ ρȟȣȟίȠὭ ρȟȣȟάȠύ ρȟςȟȣȟὲȢ                           

 

ÞÏÌÙÌ 

Ñɯǻɯ#,4ɯÑɯÉÌÐÕÎɯÌÝÈÓÜÈÛÌËɯÐÕɯÛÏÌɯ#$ ɯÈÕÈÓàÚÐÚȮɯÑɯǻɯƕȮȱȮɯÕɯ 

ßÐÑɯǻɯÈÔÖÜÕÛɯÖÍɯÐÕ×ÜÛɯÐɯÜÚÌËɯÉàɯ#,4Ñɯ 

àÙÑɯǻɯÈÔÖÜÕÛɯÖÍɯÖÜÛ×ÜÛɯÙɯÎÌÕÌÙÈÛÌËɯÉàɯ#,4Ñɯ 

ÔɯǻɯÕÜÔÉÌÙɯÖÍɯÐÕ×ÜÛÚɯÜÚÌËɯÉàɯ#,4Ú 

ÚɯǻɯÕÜÔÉÌÙɯÖÍɯÖÜÛ×ÜÛÚɯÎÌÕÌÙÈÛÌËɯÉàɯ#,4Úɯ 

ÜÙÑɯǻɯÔÜÓÛÐ×ÓÐÌÙÚɯÖÙɯÞÌÐÎÏÛÚɯÈÚÚÐÎÕÌËɯÉàɯ#$ ɯÛÖɯàÙÑ 

ÝÐÑɯǻɯÔÜÓÛÐ×ÓÐÌÙÚɯÖÙɯÞÌÐÎÏÛÚɯÈÚÚÐÎÕÌËɯÉàɯ#$ ɯÛÖɯßÐÑ 

 

!ÈÚÌËɯÖÕɯÛÏÌɯÍÙÈÊÛÐÖÕÈÓɯ#$ ɯÔÖËÌÓɯÐÕɯȹƕȺɪȹƖȺȮɯÛÏÌɯ"ɪ#$ ɯÈÕËɯ"$ɪ#$ ɯÔÖËÌÓÚɯÞÌÙÌɯËÌÝÌÓÖ×ÌËɯȹÚÌÌɯ"ÖÖ×ÌÙɯÌÛɯ

ÈÓȭȮɯƖƔƔƛȺȭɯ3ÏÌɯ"$ɪ#$ ɯÔÌÛÏÖËȮɯÞÏÐÊÏɯÏÈÚɯÛÞÖɯ×ÏÈÚÌÚȮɯÞÈÚɯÐÕÛÙÖËÜÊÌËɯÛÖɯÙÈÕÒɯ#,4ÚȮɯ×ÙÐÔÈÙÐÓàɯÈÐÔÐÕÎɯÛÖɯÜÚÌɯ

#$ ɯÍÖÙɯ×ÌÌÙɯÌÝÈÓÜÈÛÐÖÕɯÙÈÛÏÌÙɯÛÏÈÕɯÑÜÚÛɯÚÌÓÍɪÈÚÚÌÚÚÔÌÕÛɯȹÚÌÌɯ2ÌßÛÖÕɯÌÛɯÈÓȭȮɯƕƝƜƚȺȭɯ3ÏÌɯÞÌÐÎÏÛÚɯÖÙɯÔÜÓÛÐ×ÓÐÌÙÚɯ

ÍÙÖÔɯÛÏÌɯŗÙÚÛɯ×ÏÈÚÌɯÈÙÌɯÈ××ÓÐÌËɯÛÖɯÈÓÓɯ#,4ÚɯÛÖɯÊÖÔ×ÜÛÌɯÛÏÌɯÊÙÖÚÚɪÌŚÊÐÌÕÊàɯÚÊÖÙÌɯȹ"$2ȺɯÍÖÙɯÌÈÊÏɯ#,4ɯÐÕɯÛÏÌɯ
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ÚÌÊÖÕËɯ×ÏÈÚÌȭɯ(ÕɯÛÏÌɯŗÙÚÛɯ×ÏÈÚÌȮɯÛÏÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯȹ$2ȺɯÖÍɯ#,4ÑɯÐÚɯÊÈÓÊÜÓÈÛÌËȭɯ(ÕɯÛÏÌɯÚÌÊÖÕËɯ×ÏÈÚÌȮɯÛÏÌɯ

ÙÌÔÈÐÕÐÕÎɯ#,4ÚɯÈÙÌɯÈÚÚÌÚÚÌËɯÜÚÐÕÎɯÛÏÌɯÖ×ÛÐÔÈÓɯÞÌÐÎÏÛÚɯËÌÙÐÝÌËɯÍÙÖÔɯÈɯÙÈÛÐÕÎɯ#,4Ñȭɯ 

 

3ÏÌɯ2$ɪ#$ ɯÊÖÔ×ÜÛÌÚɯÈɯ2$2ɯÉÈÚÌËɯÖÕɯÛÏÌɯ"ɪ#$ ɯÔÖËÌÓȮɯËÌÙÐÝÌËɯÉàɯÌßÊÓÜËÐÕÎɯÛÏÌɯ#,4ɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕɯ

ÍÙÖÔɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯÚÌÛɯȹÚÌÌɯ ÕËÌÙÚÖÕɯÈÕËɯ/ÌÛÌÙÚÖÕȮɯƕƝƝƗȺȭɯ(ÕɯÛÏÌɯ2Ü×ÌÙɪ$ŚÊÐÌÕÊàɯȹ2$ȺɯÈ××ÙÖÈÊÏȮɯÛÏÌɯÍÙÖÕÛÐÌÙɯ

ÓÐÕÌɯÎÌÕÌÙÈÛÌËɯÉàɯÛÏÌɯÙÌÔÈÐÕÐÕÎɯ#,4ÚɯÚÏÐÍÛÚɯÍÖÙɯÌÈÊÏɯÌÝÈÓÜÈÛÌËɯÌŚÊÐÌÕÛɯ#,4Ȯɯ×ÌÙÔÐŲÐÕÎɯ2$2ɯÝÈÓÜÌÚɯÖÍɯ

ÌŚÊÐÌÕÛɯ#,4ÚɯÛÖɯÚÜÙ×ÈÚÚɯÖÕÌɯȹƕȭƔƔƔȺȮɯÞÏÐÊÏɯÙÌ×ÙÌÚÌÕÛÚɯÛÏÌɯÔÈßÐÔÜÔɯÝÈÓÜÌɯÐÕɯÛÏÌɯ$2ɯÖÉÛÈÐÕÌËɯÛÏÙÖÜÎÏɯÖÛÏÌÙɯ

#$ ɯÔÌÛÏÖËÖÓÖÎÐÌÚȭɯ 

 

"ÖÕÛÌßÛɪ#Ì×ÌÕËÌÕÛɯ#$ ɯȹ"#ɪ#$ Ⱥ 

 

3ÏÌɯ×ÙÐÔÈÙàɯÖÉÑÌÊÛÐÝÌɯÖÍɯ"#ɪ#$ ɯÐÚɯÛÖɯÊÈÛÌÎÖÙÐáÌɯÈÓÓɯ#,4ÚɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕɯÐÕÛÖɯËÐÚÛÐÕÊÛɯÌŚÊÐÌÕÊàɯÓÌÝÌÓÚȭɯ+ÌÛɯ

ὐ  ὈὓὟȟὮ ρȟςȟȣȟὲɯËÌÕÖÛÌɯÛÏÌɯÞÏÖÓÌɯÚÌÛɯÖÍɯÕɯ#,4ÚɯÛÖɯÉÌɯÌÝÈÓÜÈÛÌËɯÈÕËɯËÌŗÕÌɯὐЉ  ὐЉ ὉЉɯ

ÐÛÌÙÈÛÐÝÌÓàȮɯÜÕÛÐÓ ὐЉ ɯÉÌÊÖÔÌÚɯÕÜÓÓȭɯ ɯÚÌÛɯÖÍɯὉЉÊÖÕÚÐÚÛÚɯÖÍɯÈÓÓɯÛÏÌɯÌŚÊÐÌÕÛɯ#,4ÚɯÖÕɯÛÏÌɯЉ ɯÓÌÝÌÓȮɯÛÏÈÛɯÐÚȮɯὉЉ

ὈὓὟᶰὐЉ—ᶻЉȟὫ ρȟ ɯÈÕËɯ—ᶻЉȟὫɯÐÚɯÛÏÌɯÖ×ÛÐÔÈÓɯÝÈÓÜÌɯÍÖÙɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ"12ɯÔÖËÌÓɯÞÏÌÕɯὈὓὟɯÐÚɯÜÕËÌÙɯ

ÌÝÈÓÜÈÛÐÖÕȭɯ 

 

ɯ—ᶻЉȟὫ άὭὲ
ȟЉȟ

—ЉȟÇ                                                                                                           σ 

ÚÜÉÑÌÊÛɯÛÖɯ 

‗ὼ

ᶰ Љ

—ЉȟÇὼ πȟ Ὥ ρȟȣȟάȟ                                                                      τ 

‗ώ

ᶰ Љ

ώ πȟ ὶ ρȟȣȟίȟ                                                                                   υ 

‗ πȟὮ ρȟȣὲȟ  

 

ÞÏÌÙÌɯὮɴ ὊὐЉɯÔÌÈÕÚɯὈὓὟ‭ὐЉȭɯɯὊϽɯËÌÕÖÛÌÚɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÌÕÊÌɯÍÙÖÔɯÈɯ#,4ɯÚÌÛɯÛÖɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯ

ÚÜÉÚÊÙÐ×ÛɯÐÕËÌßɯÚÌÛȭɯ%ÙÖÔɯÛÏÌɯÊÖÕÝÌÕÛÐÖÕÈÓɯ#$ ɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÈÓÓɯ#,4ÚɯÐÕɯὉЉɯÈÙÌɯÌØÜÐÝÈÓÌÕÛɯÙÌÎÈÙËÐÕÎɯ

ÌŚÊÐÌÕÊàȭɯ3ÏÌɯ"#ɪ#$ ɯÔÖËÌÓɯÎÐÝÌÕɯÉàɯȹƗȺɪȹƙȺɯ×ÈÙÛÐÛÐÖÕÚɯÛÏÌɯÚÌÛɯÖÍɯ#,4ÚɯÐÕÛÖɯËÐřÌÙÌÕÛɯÍÙÖÕÛÐÌÙɯÓÌÝÌÓÚɯ

ÊÏÈÙÈÊÛÌÙÐáÌËɯÉàɯὉЉȭɯ2ÌÌɯ2ÌÐÍÖÙËɯÈÕËɯ9ÏÜɯȹƕƝƝƝȺɯÍÖÙɯÈɯËÌÛÈÐÓÌËɯ×ÙÖÊÌËÜÙÌɯÛÖɯÚÛÙÈÛÐÍàɯ#,4ÚɯÐÕÛÖɯÓÌÝÌÓÚɯÈÕËɯÛÖɯ

ÊÖÔ×ÜÛÌɯÛÏÌɯÈŲÙÈÊÛÐÝÌÕÌÚÚɯÈÕËɯ×ÙÖÎÙÌÚÚɯÚÊÖÙÌɯÖÍɯ#,4ÚɯÈÛɯÌÈÊÏɯÓÌÝÌÓɯɝȭɯ3ÏÐÚɯ×È×ÌÙɯÜÚÌÚɯÛÏÌɯÈÝÌÙÈÎÌɯÚÊÖÙÌɯÖÍɯ

ÈŲÙÈÊÛÐÝÌÕÌÚÚɯÈÕËɯ×ÙÖÎÙÌÚÚɯȹ 2 /ȺɯÛÖɯÙÈÕÒɯ#,4Úȭɯ 

 

"+423$1(-&ɪ! 2$#ɯ$%%("($-"8ɪ#$".,/.2(3(.-ɯȹ"!ɪ$#"Ⱥɯ,$3'.# 
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2ÐÕÊÌɯ"ɪ#$ ɯÊÈÕɯËÐÚÛÐÕÎÜÐÚÏɯÉÌÛÞÌÌÕɯÌŚÊÐÌÕÛɯÈÕËɯÐÕÌŚÊÐÌÕÛɯ#,4ÚȮɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÜÚÌÚɯÖÕÓàɯÛÞÖɯ

ÊÓÜÚÛÌÙÚȭɯ3ÏÌɯŗÙÚÛɯÊÓÜÚÛÌÙɯÐÕÊÓÜËÌÚɯÌŚÊÐÌÕÛɯ#,4ÚȮɯÞÏÐÓÌɯÛÏÌɯÚÌÊÖÕËɯÊÖÕÛÈÐÕÚɯÐÕÌŚÊÐÌÕÛɯÖÕÌÚȭɯ&ÐÝÌÕɯÈɯÚÌÛɯÖÍɯÕɯ

#,4ÚɯÞÐÛÏɯÔɯÐÕ×ÜÛÚɯÈÕËɯÚɯÖÜÛ×ÜÛÚȮɯÈÓÓɯÌÝÈÓÜÈÛÌËɯ#,4ÚɯÈÙÌɯÊÓÈÚÚÐŗÌËɯÐÕÛÖɯÖÕÌɯÖÍɯÛÏÌÚÌɯÊÓÜÚÛÌÙÚɯÉÈÚÌËɯÖÕɯÛÏÌÐÙɯ

ÐÕ×ÜÛÚɯÈÕËɯÖÜÛ×ÜÛÚȭɯ6ÏÈÛɯÚÌÛÚɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÈ×ÈÙÛɯÍÙÖÔɯÖÛÏÌÙɯÊÓÜÚÛÌÙÐÕÎɯÛÌÊÏÕÐØÜÌÚɯÐÚɯÛÏÈÛɯÐÛɯËÌŗÕÌÚɯ

ÊÓÜÚÛÌÙÚɯÜÚÐÕÎɯÛÏÌɯÎÓÖÉÈÓɯÔÐÕÐÔÜÔɯÈÕËɯÔÈßÐÔÜÔɯ×ÖÐÕÛÚȮɯÙÈÛÏÌÙɯÛÏÈÕɯÊÌÕÛÙÖÐËɪÉÈÚÌËɯÔÌÛÏÖËÚȭɯ3ÏÌɯÌŚÊÐÌÕÊàɯ

ÖÙɯ×ÙÖËÜÊÛÐÝÐÛàɯÖÍɯÈɯ#,4ɯÐÚɯÔÌÈÚÜÙÌËɯÈÚɯÛÏÌɯÙÈÛÐÖɯÖÍɯÖÜÛ×ÜÛÚɯÛÖɯÐÕ×ÜÛÚȰɯÌŚÊÐÌÕÊàɯÐÕÊÙÌÈÚÌÚɯÈÚɯÖÜÛ×ÜÛÚɯÙÐÚÌɯÞÐÛÏɯ

ÛÏÌɯÚÈÔÌɯÐÕ×ÜÛÚȮɯÖÙɯÈÚɯÐÕ×ÜÛÚɯËÌÊÙÌÈÚÌɯÞÐÛÏɯÛÏÌɯÚÈÔÌɯÖÜÛ×ÜÛÚȭɯɯɯ 

 

+ÌÛɯὧ╘
ЉɯÈÕËɯὧ╞

ЉɯËÌÕÖÛÌɯÛÏÌɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌÚɯÖÍɯÛÏÌɯÒÛÏɯÊÓÜÚÛÌÙɯÍÖÙɯÐÕ×ÜÛɯȹ(ȺɯÐɯÈÕËɯÖÜÛ×ÜÛɯȹ.ȺɯÙȮɯÙÌÚ×ÌÊÛÐÝÌÓàȮɯÍÖÙɯ

#,4ÚɯÐÕɯÓÌÝÌÓɯɝȮɯÞÏÌÙÌɯÒɯǻƕȮɯƖȭɯɯ 

 

ὧ╘
Љ ὓὭὲὼЉ ȟᶅὮ                                                                                                                        φɯ 

ὧ╞
Љ ὓὥὼώЉ ȟᶅὮ                                                                                                                       χ 

ὧ╘
Љ ὓὥὼὼЉ ȟᶅὮ                                                                                                                       ψ 

ὧ╞
Љ ὓὭὲώЉ ȟᶅὮȢ                                                                                                                       ω 

ɯ 

-ÖÛÌɯÛÏÈÛɯὧ╘
ЉɯÈÕËɯὧ╘

ЉɯÈÙÌɯÛÏÌɯÖÝÌÙÈÓÓɯÔÐÕÐÔÜÔɯÈÕËɯÔÈßÐÔÜÔɯ×ÖÐÕÛÚɯÍÖÙɯÐÕ×ÜÛɯÐȮɯÈÕËɯὧ╞
ЉɯÈÕËɯὧ╞

ЉɯÈÙÌɯÛÏÌɯÖÝÌÙÈÓÓɯ

ÔÈßÐÔÜÔɯÈÕËɯÔÐÕÐÔÜÔɯ×ÖÐÕÛÚɯÍÖÙɯÖÜÛ×ÜÛɯÙȭɯ-ÖÞȮɯÓÌÛɯ‌ɯÈÕËɯ‍ɯËÌÕÖÛÌɯÛÏÌɯÞÌÐÎÏÛÚɯÈÚÚÐÎÕÌËɯÛÖɯÐÕ×ÜÛɯÐɯÈÕËɯ

ÖÜÛ×ÜÛɯÙȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ%ÖÙɯÛÏÌɯËÌÛÈÐÓÌËɯ×ÙÖÊÌËÜÙÌȮɯ×ÓÌÈÚÌɯÙÌÍÌÙɯÛÖɯ'ÖÕÎɯȹƖƔƖƙȺȭ 

 

-4,$1(" +ɯ$7 ,/+$2 

 

$ßÈÔ×ÓÌɯƕȯɯ%ÐÙÚÛȮɯÞÌɯÊÖÕÚÐËÌÙɯÛÏÌɯÕÜÔÌÙÐÊÈÓɯÌßÈÔ×ÓÌɯÐÓÓÜÚÛÙÈÛÌËɯÉàɯ+ÐÈÕÎɯÌÛɯÈÓȭɯȹƖƔƔƜȺɯÞÐÛÏɯŗÝÌɯ#,4Úȭɯɯ3Öɯ

ÊÖÔ×ÈÙÌɯÛÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÌɯ"!ɪ$#"ɯÔÌÛÏÖËÚɯÞÐÛÏɯÛÏÌɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚȮɯÞÌɯÚÌÛɯ‌ɯÈÕËɯ‍ ÌØÜÈÓɯÛÖɯƕȟᶅὶ ὥὲὨ Ὥȭɯ

3ÏÌɯËÈÛÈɯÍÖÙɯÌÈÊÏɯ#,4ɯÊÖÕÚÐÚÛÚɯÖÍɯÛÏÙÌÌɯÐÕ×ÜÛÚɯȹὼ ȟὼ ȟὼ ȺɯÈÕËɯÛÞÖɯÖÜÛ×ÜÛÚɯȹώ ȟώ ȺɯÈÚɯÚÏÖÞÕɯÐÕɯ3ÈÉÓÌɯƕȭɯ

"$2ÚɯÉàɯ"$ɪ#$ Ȯɯ2$2ÚɯÉàɯ2$ɪ#$ Ȯɯɯ 2 /ÚɯÉàɯ"#ɪ#$ ȮɯÈÕËɯὉὛ╘
ᶻȟὉὛ╞

ᶻȟὉὛ╒
ᶻȺɯÉàɯ"!ɪ$#"ɯÉÌÍÖÙÌɯÚÛÙÈÛÐŗÊÈÛÐÖÕɯ

Éàɯ"#ɪ#$ ȮɯÈÕËɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÙÈÕÒÚɯÈÙÌɯÙÌ×ÖÙÛÌËɯÐÕɯ3ÈÉÓÌɯƖȭɯɯɯ%ÐÎÜÙÌɯƕɯËÌ×ÐÊÛÚɯὉὛ╘
ᶻȟὉὛ╞

ᶻȟὉὛ╒
ᶻȺɯÖÍɯÌÈÊÏɯ

#,4ɯÎÙÈ×ÏÐÊÈÓÓàȭɯ3ÈÉÓÌɯƖɯÚÏÖÞÚɯÛÏÈÛɯÈÓÓɯÔÌÛÏÖËÚɯÊÖÕÚÐÚÛÌÕÛÓàɯÙÈÕÒɯÛÏÌɯÛÞÖɯÌŚÊÐÌÕÛɯ#,4ÚȮɯȽ#,4ƗȮɯɯ#,4ƖȾȮɯ

ÈÚɯșƕɯÈÕËɯșƖȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÏÖËÚɯËÐřÌÙɯÐÕɯÛÏÌÐÙɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯÛÏÙÌÌɯÐÕÌŚÊÐÌÕÛɯ

#,4ÚȮɯȽ#,4ƕȮɯ#,4ƘȮɯ#,4ƙȾȭɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯ"!ɪ$#"ɯÔÌÛÏÖËɯÊÓÌÈÙÓàɯÐËÌÕÛÐŗÌÚɯÌÈÊÏɯ#,4ɅÚɯÚÛÙÌÕÎÛÏÚɯÈÕËɯ

ÞÌÈÒÕÌÚÚÌÚɯÉàɯÉÙÌÈÒÐÕÎɯËÖÞÕɯ$2ɯÐÕÛÖɯÐÕ×ÜÛÚɯÈÕËɯÖÜÛ×ÜÛÚȮɯÈÚɯÚÏÖÞÕɯÐÕɯ3ÈÉÓÌɯƖɯÈÕËɯ%ÐÎÜÙÌɯƕȭɯ 
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3ÈÉÓÌɯƕȯɯ%ÐÝÌɯ#ÌÊÐÚÐÖÕɪ,ÈÒÐÕÎɯ4ÕÐÛÚ 

#,4 
(Õ×ÜÛ  .ÜÛ×ÜÛ 

ὼ  ὼ  ὼ   ώ  ώ  

ƕ ƛȭƔ ƛȭƔ ƛȭƔ  ƘȭƔ ƘȭƔ 

Ɩ ƙȭƔ ƝȭƔ ƛȭƔ  ƛȭƔ ƛȭƔ 

Ɨ ƘȭƔ ƚȭƔ ƙȭƔ  ƙȭƔ ƛȭƔ 

Ƙ ƙȭƔ ƝȭƔ ƜȭƔ  ƚȭƔ ƖȭƔ 

ƙ ƚȭƔ ƜȭƔ ƙȭƔ  ƗȭƔ ƚȭƔ 

 

%ÖÙɯÌßÈÔ×ÓÌȮɯÛÏÌɯșƖɯÙÈÕÒÌËɯ#,4ƖɯÞÐÛÏɯὉὛ╞
ᶻ ρȢπππɯÌßÏÐÉÐÛÚɯÈÕɯÌËÎÌɯÖÝÌÙɯÛÏÌɯșƕɪÙÈÕÒÌËɯ#,4ƗɯÞÐÛÏɯὉὛ╞

ᶻ

πȢφψχɯÙÌÎÈÙËÐÕÎɯÖÜÛ×ÜÛɯȹ.ȺȮɯÉÜÛɯÐÚɯÔÜÊÏɯÓÌÚÚɯÐÕÌŚÊÐÌÕÛɯÐÕɯÛÌÙÔÚɯÖÍɯÐÕ×ÜÛɯȹ(Ⱥȭɯ3ÏÜÚȮɯÞÌɯÊÈÕɯÖÉÚÌÙÝÌȮɯÛÏÙÖÜÎÏɯ$2ɯ

ËÌÊÖÔ×ÖÚÐÛÐÖÕȮɯÛÏÈÛɯ#,4ƖɯÚÏÖÜÓËɯÐÔ×ÙÖÝÌɯÐÛÚɯÐÕ×ÜÛɯÌŚÊÐÌÕÊàɯÖÍɯὉὛ╘
ᶻ πȢυτσɯÛÖɯÊÈÛÊÏɯÜ×ɯÞÐÛÏɯ#,4ƗɯÞÐÛÏɯ

ὉὛ╘
ᶻ ρȢπππɯÛÖɯÛÈÒÌɯÛÏÌɯÛÖ×ɪÙÈÕÒÐÕÎɯ#,4ȭɯ%ÈÊÛɯƖɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÐÍɯ‏ȟ πȢτπφυȮɯ#,4ƖɯɯÊÈÕɯÉÌɯÙÈÕÒÌËɯșƕɯÞÐÛÏɯÈɯ

ÏÐÎÏÌÙɯÊÖÔÉÐÕÌËɯ$2ȮɯὉὛ╒Ȣɯ%ÐÎÜÙÌɯƗɯÈÓÚÖɯÚÏÖÞÚɯÛÏÈÛɯ#,4ƖȮɯÙÈÕÒÌËɯÉÌÏÐÕËɯ#,4ƗȮɯÚÏÖÜÓËɯÐÔ×ÙÖÝÌɯÐÛÚɯÐÕ×ÜÛɯ

ÌŚÊÐÌÕÊàɯÛÖɯÛÈÒÌɯÛÏÌɯÛÖ×ɯÚ×ÖÛȭɯ3ÏÌɯËÈÛÈɯÖÕɯÐÕ×ÜÛÚɯÈÕËɯÖÜÛ×ÜÛÚɯÐÕɯ3ÈÉÓÌɯƕɯÚÜ××ÖÙÛɯÛÏÌɯÙÌÚÜÓÛÚɯÉàɯÚÏÖÞÐÕÎɯÛÏÈÛɯ

#,4ƗɯËÖÔÐÕÈÛÌÚɯÛÏÙÌÌɯÐÕ×ÜÛÚȮɯȽƘȮɯƚȮɯƙȾȮɯÖÝÌÙɯÛÏÌɯÖÛÏÌÙɯ#,4ÚȮɯÞÏÌÙÌÈÚɯ#,4ƖɯɯËÖÔÐÕÈÛÌÚɯÛÞÖɯÖÜÛ×ÜÛÚȮɯȽƛȮɯƛȾȮɯ

ÖÝÌÙɯÛÏÌɯÖÛÏÌÙɯ#,4Úȭɯ 

 

3ÈÉÓÌɯƖȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯ$ŚÊÐÌÕÊàɯ2ÊÖÙÌÚɯÈÕËɯ1ÈÕÒÐÕÎÚɯÉàɯ%ÐÝÌɯ#,4Ú 

#,4 

#$ ɪ!ÈÚÌËɯ,ÖËÌÓ ",ɪ!ÈÚÌËɯ,ÖËÌÓ 

"ɪ#$  "#ɪ#$  2$ɪ#$  "$ɪ#$  "!ɪ$#" 

$2 1 ɝ  2 / 1 2$2 1 "$2 1 ὉὛ╘
ᶻ ὉὛ╞

ᶻ ὉὛ╒
ᶻ 1 

ƕ ƔȭƚƜƙ ƙ Ɩ ƔȭƚƘƖ Ƙ ƔȭƚƜƙ ƙ ƔȭƙƕƝ Ƙ ƔȭƙƚƔ ƔȭƗƗƛ ƔȭƙƗƖ Ƙ 

Ɩ ƕȭƔƔƔ ƕ ƕ ƕȭƗƗƗ ƕ ƕȭƕƖƔ Ɩ ƔȭƝƕƚ Ɩ ƔȭƙƘƗ ƕȭƔƔƔ ƔȭƝƕƘ Ɩ 

Ɨ ƕȭƔƔƔ ƕ ƕ ƕȭƗƗƗ ƕ ƕȭƙƔƔ ƕ ƔȭƝƙƛ ƕ ƕȭƔƔƔ ƔȭƚƜƛ ƕȭƔƔƔ ƕ 

Ƙ ƔȭƜƙƛ Ɨ Ɩ ƔȭƜƙƛ Ɨ ƔȭƜƙƛ Ɨ ƔȭƚƝƜ Ɨ ƔȭƙƔƙ ƔȭƖƔƗ ƔȭƘƖƔ ƙ 

ƙ ƔȭƜƙƛ Ɨ Ɩ ƔȭƚƔƔ ƙ ƔȭƜƙƛ Ɨ ƔȭƘƝƘ ƙ ƔȭƚƗƜ ƔȭƗƙƚ ƔȭƙƜƝ Ɨ 

 

 

6ÌɯÈ××Óàɯ"#ɪ#$ ȮɯÞÏÐÊÏɯÚÛÙÈÛÐŗÌÚɯÛÏÌɯƙɯ#,4ÚɯÐÕÛÖɯÛÞÖɯÓÌÝÌÓÚȮɯɝɯǻɯƕɯÈÕËɯɝɯǻɯƖȭɯ3ÏÌÕȮɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯ

ÈÕËɯÛÏÙÌÌɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚɯÈÙÌɯÈ××ÓÐÌËɯÖÕɯÈɯÓÌÝÌÓɪÉàɪÓÌÝÌÓɯÉÈÚÐÚȮɯÈÕËɯ3ÈÉÓÌɯƗɯÙÌ×ÖÙÛÚɯÈÓÓɯÛÏÌɯÙÌÚÜÓÛÚȮɯÞÏÌÙÌɯ

Ὑ ɯËÌÕÖÛÌÚɯÛÏÌɯÙÈÕÒɯÞÐÛÏɯÚÛÙÈÛÐŗÊÈÛÐÖÕȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯ1ɯËÌÕÖÛÌÚɯÛÏÌɯÙÈÕÒɯÉÈÚÌËɯÖÕɯ3ÈÉÓÌɯƖɯȹÉÌÍÖÙÌɯÚÛÙÈÛÐŗÊÈÛÐÖÕȺȭɯ

3ÏÌɯÛÖ×ɯÛÞÖɯÌŚÊÐÌÕÛɯ#,4ÚȮɯȽ#,4ƖȮɯ#,4ƗȾȮɯÉÌÓÖÕÎɯÛÖɯÓÌÝÌÓɯƕȮɯÐȭÌȭȮɯɝɯǻɯƕȭɯ3ÈÉÓÌɯƗɯÚÏÖÞÚɯÛÏÈÛɯÉÖÛÏɯÛÏÌɯ2$ɪ#$ ɯ

ÈÕËɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÊÖÕÚÐÚÛÌÕÛÓàɯÙÈÕÒɯ#,4ƗɯÈÕËɯ#,4ƖɯÈÚɯșƕɯÈÕËɯșƖȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯÛÖ×ɪ
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ÙÈÕÒÌËɯ#,4ɯÊÏÈÕÎÌÚɯÍÙÖÔɯ#,4ƗɯÛÖɯ#,4ƖȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯ"$ɪ#$ ɯÙÈÕÒÐÕÎÚɯÈÙÌɯÐÕÊÖÕÚÐÚÛÌÕÛȭɯ3ÏÌɯÛÏÙÌÌɯ

ÐÕÌŚÊÐÌÕÛɯ#,4ÚɯÉÌÓÖÕÎɯÛÖɯÓÌÝÌÓɯƖȮɯÐȭÌȭȮɯɝɯǻɯƖȭɯ 

 

%ÐÎÜÙÌɯƕȯɯ(Õ×ÜÛȮɯÖÜÛ×ÜÛȮɯÈÕËɯÊÖÔÉÐÕÌËɯÌŚÊÐÌÕÊàɯÚÊÖÙÌÚ 

 

 

3ÈÉÓÌɯƗȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯ$ŚÊÐÌÕÊàɯ2ÊÖÙÌÚɯÈÕËɯ1ÈÕÒÐÕÎÚɯÍÖÙɯ%ÐÝÌɯ#,4ÚɯÞÐÛÏɯ2ÛÙÈÛÐŗÊÈÛÐÖÕ 

 #$ ɪ!ÈÚÌËɯ,ÖËÌÓ ",ɪ!ÈÚÌËɯ,ÖËÌÓ 

#,4 
"#ɪ#$  2$ɪ#$  "$ɪ#$  "!ɪ$#"ɯÞÐÛÏɯ2ÛÙÈÛÐŗÊÈÛÐÖÕ 

ɝ  2 / 1 2$2 Ὑ  1 "$2 Ὑ  1 ὉὛ╘
Љ ὉὛ╞

Љ ὉὛ╒
Љ Ὑ  1 

Ɩ ƕ ƕȭƗƗƗ ƕ ƕȭƕƖƔ Ɩ Ɩ ƕȭƔƔƔ ƕ Ɩ ƔȭƙƘƗ ƕȭƔƔƔ ƔȭƝƗƙ Ɩ Ɩ 

Ɨ ƕ ƕȭƗƗƗ ƕ ƕȭƙƔƔ ƕ ƕ ƔȭƝƘƚ Ɩ ƕ ƕȭƔƔƔ ƔȭƚƘƝ ƕȭƔƔƔ ƕ ƕ 

ƕ Ɩ ƔȭƚƘƖ Ƙ ƕȭƕƖƘ ƙ ƙ Ɣȭƛƛƕ ƙ Ƙ ƔȭƙƔƔ ƕȭƔƔƔ ƔȭƛƜƔ Ƙ Ƙ 

Ƙ Ɩ ƔȭƜƙƛ Ɨ ƖȭƕƔƔ Ɨ Ɨ ƕȭƔƔƔ Ɨ Ɨ ƔȭƗƝƖ ƔȭƘƚƔ ƔȭƘƘƗ ƙ ƙ 

ƙ Ɩ ƔȭƚƔƔ ƙ ƖȭƕƔƔ Ɨ Ɨ ƔȭƜƔƙ Ƙ ƙ ƕȭƔƔƔ ƔȭƝƖƕ ƕȭƔƔƔ Ɨ Ɨ 

Ὑ ȯɯ1ÈÕÒɯÞÐÛÏɯÚÛÙÈÛÐŗÊÈÛÐÖÕȰɯ1ȯɯ1ÈÕÒɯÞÐÛÏÐÕɯÓÌÝÌÓɯÉÌÍÖÙÌɯÚÛÙÈÛÐŗÊÈÛÐÖÕ 

 

6ÌɯÖÉÚÌÙÝÌɯÍÙÖÔɯ3ÈÉÓÌɯƗɯÛÏÈÛɯ2$ɪ#$ ɯÈÕËɯ"!ɪ$#"ɯÊÖÕÚÐÚÛÌÕÛÓàɯÙÈÕÒɯÛÏÌÚÌɯÛÏÙÌÌɯÐÕÌŚÊÐÌÕÛɯ#,4ÚȮɯÉÜÛɯ"$ɪ

#$ ɯËÖÌÚɯÕÖÛȭɯ6ÌɯÈÓÚÖɯÖÉÚÌÙÝÌɯÛÏÈÛɯÛÞÖɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚȮɯ"$ɪɯÈÕËɯ2$ɪ#$ ȮɯÙÈÕÒɯ#,4ƘɯÈÛɯÓÌÈÚÛɯÈÚɯÏÐÎÏɯÈÚɯ

#,4ƙɯÖÙɯ#,4ƕȮɯÞÏÌÙÌÈÚɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÊÖÕÚÐÚÛÌÕÛÓàɯÙÈÕÒÚɯ#,4ƙɯÏÐÎÏÌÙɯÛÏÈÕɯ#,4ƕɯÈÕËɯ#,4Ƙȭɯɯ2ÐÕÊÌɯ

#$ ɪÉÈÚÌËɯÔÖËÌÓÚɯÐÔ×ÓÐÊÐÛÓàɯÎÐÝÌɯÌØÜÈÓɯÞÌÐÎÏÛɯÛÖɯÌÈÊÏɯÐÕ×ÜÛɯÈÕËɯÖÜÛ×ÜÛȮɯÐÛɯÐÚɯÜÕÙÌÈÚÖÕÈÉÓÌɯÍÖÙɯÛÞÖɯ#$ ɯ

ÔÖËÌÓÚɯÛÖɯÙÈÕÒɯ#,4ƘɯɯÏÐÎÏÌÙɯÛÏÈÕɯ#,4ƙȭɯ!ÖÛÏɯ#,4ƘɯÈÕËɯ#,4ƙɯÏÈÝÌɯÛÏÌɯÚÈÔÌɯÔÐÕÐÔÜÔɯÐÕ×ÜÛɯÖÍɯƙȭƔɯÈÕËɯÛÏÌɯ

ÔÈßÐÔÜÔɯÖÜÛ×ÜÛɯÖÍɯƚȭƔȭɯ'ÖÞÌÝÌÙȮɯ#,4ƘɯÏÈÚɯÛÞÖɯÖÛÏÌÙɯÐÕ×ÜÛÚȮɯƝȭƔɯÈÕËɯƜȭƔȮɯÞÏÐÊÏɯÈÙÌɯÎÙÌÈÛÌÙɯÛÏÈÕɯÖÙɯÌØÜÈÓɯÛÖɯ

ÛÏÖÚÌɯÖÍɯ#,4ƙȮɯƚȭƔɯÈÕËɯƜȭƔȭɯ$ßÊÌ×ÛɯÍÖÙɯÚÏÈÙÐÕÎɯÛÏÌɯÚÈÔÌɯÔÈßÐÔÜÔɯÖÜÛ×ÜÛɯÝÈÓÜÌɯÖÍɯƚȭƔȮɯ#,4ƙɯÏÈÚɯÈɯÏÐÎÏÌÙɯ

ÖÜÛ×ÜÛɯÝÈÓÜÌɯÖÍɯƗȭƔɯÊÖÔ×ÈÙÌËɯÛÖɯƖȭƔɯÖÍɯ#,4ƘȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯ#,4ƙɯÚÏÖÜÓËɯÉÌɯÙÈÕÒÌËɯÏÐÎÏÌÙɯÛÏÈÕɯ#,4Ƙȭɯ

3ÏÌÙÌÍÖÙÌȮɯÛÏÌɯÙÈÕÒÐÕÎÚɯ×ÙÖËÜÊÌËɯÉàɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÔÈàɯÉÌɯÔÖÙÌɯÓÖÎÐÊÈÓɯÛÏÈÕɯÛÏÖÚÌɯÎÌÕÌÙÈÛÌËɯÉàɯÛÏÌɯ

#$ ɪÉÈÚÌËɯÔÖËÌÓÚȭɯɯ 
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$ßÈÔ×ÓÌɯƖȯɯ6ÌɯÜÚÌɯ3ÈÉÓÌɯƘɯÍÖÙɯÈÕÖÛÏÌÙɯÌßÈÔ×ÓÌȮɯÞÏÐÊÏɯ×ÙÌÚÌÕÛÚɯÛÏÌɯËÈÛÈɯÐÓÓÜÚÛÙÈÛÌËɯÉàɯ9ÏÜɯȹƖƔƕƘȺȭɯ3ÏÌɯËÈÛÈɯÚÌÛɯ

ÊÖÕÛÈÐÕÚɯÛÞÌÕÛàɪÍÖÜÙɯȹƖƘȺɯ%ÓÌßÐÉÓÌɯ,ÈÕÜÍÈÊÛÜÙÐÕÎɯ2àÚÛÌÔÚɯȹ%,2Ⱥȭɯ$ÈÊÏɯÏÈÚɯŗÝÌɯÐÕ×ÜÛÚȯɯȹÐȺɯÛÖÛÈÓɯÊÖÚÛɯȹ3"ȺɯȹȜ,ȺȮɯ

ȹÐÐȺɯÞÖÙÒɯÐÕɯ×ÙÖÊÌÚÚɯȹ6(/ȺɯȹÜÕÐÛÚȺȮɯȹÐÐÐȺɯÛÏÙÖÜÎÏ×ÜÛɯȹ33ȺɯȹÏÖÜÙÚɤÜÕÐÛȺȮɯȹÐÝȺɯÕÜÔÉÌÙɯÖÍɯÌÔ×ÓÖàÌÌÚɯȹ$,/Ⱥɯ

ȹ×ÌÙÚÖÕÚȺȮɯÈÕËɯȹÝȺɯÚ×ÈÊÌɯÙÌØÜÐÙÌÔÌÕÛÚɯȹ21ȺɯȹÛÏÖÜÚÈÕËÚɯÖÍɯÚØÜÈÙÌɯÍÌÌÛȺȮɯÈÕËɯÛÏÙÌÌɯÖÜÛ×ÜÛÚɯȹÐȺɯÝÖÓÜÔÌɯŘÌßÐÉÐÓÐÛàɯ

ȹ5%ȺɯȹÈÝÌÙÈÎÌɯÙÈÕÎÌɯÖÍɯ×ÙÖËÜÊÛÐÖÕɯÊÈ×ÈÊÐÛàɯ×ÌÙɯ×ÙÖËÜÊÛɯÛà×ÌȺȮɯȹÐÐȺɯ×ÙÖËÜÊÛÐÖÕɯÔÐßɯŘÌßÐÉÐÓÐÛàɯȹ/%Ⱥɯȹ×ÙÖËÜÊÛɯ

Ûà×ÌÚȺȮɯÈÕËɯȹƗȺɯÙÖÜÛÐÕÎɯŘÌßÐÉÐÓÐÛàɯȹ1%ȺɯȹÈÝÌÙÈÎÌɯÕÜÔÉÌÙɯÖÍɯÖ×ÌÙÈÛÐÖÕÚɯ×ÌÙɯÔÈÊÏÐÕÐÕÎɯÊÌÕÛÌÙȺȭ 

 

3ÈÉÓÌɯƙɯÙÌ×ÖÙÛÚɯÈÓÓɯÛÏÌɯÙÌÚÜÓÛÚȭɯ%ÖÙɯÛÏÌɯÛÖ×ɯ%,2Ȯɯ"$ɪ#$ ɯÚÌÓÌÊÛÚɯ#,4ƕƖȮɯ2$ɪ#$ ɯÚÌÓÌÊÛÚɯ#,4ƖƔȮɯÈÕËɯ"!ɪ$#"ɯ

ÊÏÖÖÚÌÚɯ#,4ƕȭɯ-ÖÛÈÉÓÌɯÖÉÚÌÙÝÈÛÐÖÕÚɯÐÕÊÓÜËÌɯÛÏÈÛɯ#,4ƖƔȮɯÛÏÌɯșƕɯÙÈÕÒÌËɯ%,2ɯÉàɯ2$ɪɯÈÕËɯ"#ɪ#$ ȮɯÐÚɯÙÈÕÒÌËɯ

șƕƙɯÈÕËɯșƖƘɯÉàɯ"$ɪ#$ ɯÈÕËɯ"!ɪ$#"ȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ#,4ƖƔȮɯÞÐÛÏɯὉὛ╘
ᶻ ɯÖÍɯƔȭƔƙƕɯÈÕËɯὉὛ╞

ᶻ ɯÖÍɯƔȭƔƕƘɯÉàɯ"!ɪ$#"Ȯɯ

ÏÈÚɯÛÏÌɯÓÖÞÌÚÛɯ$2ÚɯÐÕɯÛÌÙÔÚɯÖÍɯÉÖÛÏɯ(ɯÈÕËɯ.ȭɯ(ÛɯÞÖÜÓËɯÉÌɯÜÕÙÌÈÚÖÕÈÉÓÌɯÈÕËɯÐÓÓÖÎÐÊÈÓɯÍÖÙɯÉÖÛÏɯ2$ɪɯÈÕËɯ"#ɪ#$ ɯ

ÛÖɯÚÌÓÌÊÛɯ#,4ƖƔɯÈÚɯÛÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ%,2ȮɯÈÚɯÐÛɯÊÖÕÚÐËÌÙÚɯÛÞÖɯÓÖÞɯÐÕ×ÜÛÚȮɯ33ɯÖÍɯƕȭƙƙɯÈÕËɯ21ɯÖÍɯƕȭƙȮɯÍÖÙɯÐÛÚɯ

ÈËÝÈÕÛÈÎÌȮɯÉÜÛɯÐÎÕÖÙÌÚɯÛÏÌɯÖÛÏÌÙɯÛÏÙÌÌɯÜÕÍÈÝÖÙÈÉÓÌɯÐÕ×ÜÛÚɯÈÕËɯÖÜÛ×ÜÛÚɯÖÍɯ#,4ƖƔȭɯ 

 

(ÕɯÊÖÔ×ÈÙÐÚÖÕȮɯ#,4ƕƖȮɯÙÈÕÒÌËɯșƕɯÉàɯ"$ɪ#$ ȮɯÐÚɯÙÈÕÒÌËɯșƖɯÉàɯ"!ɪ$#"ɯÈÕËɯ2$ɪ#$ ȭɯ%ÙÖÔɯÛÏÌɯ$2ÚɯÎÌÕÌÙÈÛÌËɯ

ÉàɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËȮɯɯÞÌɯÚÌÌɯÛÏÈÛɯ#,4ƕƖɯÞÐÛÏɯȽƔȭƗƝƘȮɯƔȭƝƗƘȮɯƔȭƛƝƙȾɯÞÖÜÓËɯËÌÚÌÙÝÌɯÛÖɯÉÌɯÙÈÕÒÌËɯșƖɯÞÐÛÏɯÛÏÌɯ

ÚÌÊÖÕËɪÏÐÎÏÌÚÛɯὉὛ╞
ᶻ ɯÖÍɯƔȭƝƗƘȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯÞÐÛÏɯȽƕȭƔƔƔȮɯƔȭƚƛƔȮɯƕȭƔƔƔȾȮɯÙÈÕÒÌËɯșƕɯÉàɯ"!ɪ$#"ȮɯÐÚɯÛÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ

ÐÕɯÛÌÙÔÚɯÖÍɯÐÕ×ÜÛɯȹ(Ⱥȭɯ 

 

3ÈÉÓÌɯƘȯɯ#ÈÛÈɯÍÖÙɯÛÏÌɯ%ÓÌßÐÉÓÌɯ,ÈÕÜÍÈÊÛÜÙÐÕÎɯ2àÚÛÌÔÚ 

#,4 
(Õ×ÜÛ .ÜÛ×ÜÛ 

3" 6(/ 33 $,/ 21 5% /% 1% 

ƕ ƕȭƕƝ ƝƜ ƕƖȭƗƗ ƙ ƙȭƗ ƚƕƝ ƜƜ Ɩ 

Ɩ ƘȭƝƕ ƖƝƛ ƗƘȭƜƘ ƕƘ ƕȭƕ ƜƘƕ ƕƘ Ƙ 

Ɨ Ƙȭƚ ƘƕƜ ƕƚȭƚƜ ƕƖ ƚȭƗ ƙƙƙ ƗƝ ƕ 

Ƙ ƗȭƚƝ ƕƘƛ ƘƔȭƜƗ ƕƔ ƗȭƜ ƛƛƜ Ɨƕ Ɩ 

ƙ ƕȭƗƕ Ɨƛƛ ƖƔȭƜƖ Ɨ ƝȭƜ ƚƖƜ ƙƕ ƚ 

ƚ ƗȭƔƘ ƕƛƗ ƗƜȭƜƛ Ƙ ƕȭƚ Ɩƚƚ ƕƗ ƙ 

ƛ ƕȭƜƗ ƖƔƖ ƘƝȭƚƛ ƕƗ ƘȭƗ Ƙƚ ƚƔ Ƙ 

Ɯ ƖȭƔƛ ƙƗƗ ƗƔȭƔƛ ƕƘ ƜȭƜ ƖƖƚ Ɩƕ Ƙ 

Ɲ ƗȭƔƚ ƜƝƜ Ɩƛȭƚƛ Ɩ ƗȭƝ ƗƙƘ Ɯƚ ƙ 

ƕƔ ƕȭƘƘ ƘƖƗ ƚȭƔƖ ƕƔ ƙȭƘ ƚƝƘ ƖƔ Ɨ 
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ƕƕ ƖȭƘƛ ƘƛƔ Ƙ ƕƗ ƙȭƗ ƙƕƗ ƘƔ ƙ 

ƕƖ ƖȭƜƙ Ɯƛ ƘƗȭƔƝ Ɯ ƖȭƘ ƜƜƘ ƕƛ ƛ 

ƕƗ ƘȭƜƙ Ɲƕƙ ƙƘȭƛƝ ƙ ƖȭƘ ƘƗƝ ƙƜ Ƙ 

ƕƘ ƕȭƗƕ ƜƙƖ ƜƚȭƜƛ Ɨ Ɣȭƙ ƘƔƕ ƕƜ Ƙ 

ƕƙ ƘȭƕƜ ƝƖƘ ƙƘȭƘƚ Ƙ ƚ ƘƝƕ Ɩƛ Ƙ 

ƕƚ ƕȭƝƝ ƖƛƗ ƝƕȭƔƜ Ɨ Ɩȭƙ ƝƗƛ ƚ Ɨ 

ƕƛ ƕȭƚ ƝƜƗ ƗƛȭƝƗ ƕƗ ƜȭƜ ƛƔƝ ƗƝ Ɩ 

ƕƜ ƘȭƔƘ ƕƔƚ ƖƗȭƗƝ ƕƕ ƖȭƝ ƚƕƙ Ɲƕ Ɨ 

ƕƝ Ɨȭƛƚ Ɲƙƙ ƙƘȭƝƜ ƕ ƝȭƘ ƘƝƝ Ƙƚ Ɨ 

ƖƔ Ƙȭƛƚ Ƙƕƚ ƕȭƙƙ Ɲ ƕȭƙ ƙƜ Ɩ ƚ 

Ɩƕ Ɨȭƚ ƚƚƔ ƗȭƝƜ ƚ ƗȭƝ ƙƝƖ ƖƝ Ƙ 

ƖƖ ƗȭƖƘ ƛƛƕ ƙƖȭƖƚ Ɯ ƕȭƚ ƙƗƙ ƚƕ ƕ 

ƖƗ ƗȭƔƙ ƗƕƜ ƗƙȭƔƝ Ƙ ƝȭƖ ƕƖƘ Ɩƙ Ɩ 

ƖƘ ƕȭƚ ƜƘƝ ƚƖȭƜƗ ƕƙ ƛȭƗ ƝƖƗ ƚƔ Ɨ 



ƙƕ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

 

3ÈÉÓÌɯƙȯɯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯ$ŚÊÐÌÕÊàɯ2ÊÖÙÌÚɯÈÕËɯ1ÈÕÒÐÕÎÚɯÍÖÙɯ3ÞÌÕÛàɪ%ÖÜÙɯȹƖƘȺɯ#,4Ú 

#,4 

#$ ɪ!ÈÚÌËɯ,ÌÛÏÖË ",ɪ!ÈÚÌËɯ,ÖËÌÓ 

"ɪ#$  "#ɪ#$  2$ɪ#$  "$ɪ#$  "!ɪ$#" 

$2 1 ɝ  2 / 1 2$2 1 "$2 1 ὉὛ╘
ᶻ ὉὛ╞

ᶻ ὉὛ╒
ᶻ 1 

ƕ ƕȭƔƔƔ ƕ ƕ ƕƔȭƛƖƜ ƕƔ ƖȭƛƚƝ Ɨ ƔȭƜƗƖ Ɨ ƕȭƔƔƔ ƔȭƚƛƔ ƕȭƔƔƔ ƕ 

Ɩ ƕȭƔƔƔ ƕ ƕ ƗƔȭƗƔƘ Ɨ ƕȭƜƜƕ Ɲ ƔȭƙƛƘ ƕƖ ƔȭƔƛƜ ƔȭƜƝƛ ƔȭƙƜƘ ƛ 

Ɨ ƔȭƚƔƗ ƖƖ Ɩ ƙȭƔƔƝ ƖƔ ƔȭƚƔƗ ƖƖ ƔȭƖƛƗ ƖƗ ƔȭƔƙƔ ƔȭƙƝƖ ƔȭƗƜƘ ƕƖ 

Ƙ ƔȭƛƜƙ ƖƔ Ɩ ƛȭƝƜƜ ƕƘ ƔȭƛƜƙ ƖƔ ƔȭƘƘƖ ƕƚ ƔȭƖƗƔ ƔȭƜƘƖ ƔȭƚƘƖ Ƙ 

ƙ ƕȭƔƔƔ ƕ ƕ ƛȭƜƚƛ ƕƚ ƖȭƔƝƖ ƛ ƔȭƜƗƛ Ɩ ƔȭƔƙƛ ƔȭƚƛƜ ƔȭƘƘƔ ƕƔ 

ƚ ƕȭƔƔƔ ƕ ƕ ƜȭƛƝƝ ƕƗ ƕȭƖƛƔ ƕƘ ƔȭƙƜƕ ƕƕ Ɣȭƕƛƛ ƔȭƖƙƙ ƔȭƖƙƝ ƕƝ 

ƛ ƔȭƝƛƔ ƕƛ Ɩ ƗȭƔƙƗ ƖƖ ƔȭƝƛƔ ƕƛ ƔȭƘƔƝ ƕƜ ƔȭƕƗƗ ƔȭƔƔƙ ƔȭƔƜƖ ƖƗ 

Ɯ ƔȭƙƙƘ ƖƗ Ɩ ƕȭƛƙƕ ƖƗ ƔȭƙƙƘ ƖƗ ƔȭƗƖƝ ƖƖ ƔȭƔƗƛ ƔȭƖƕƔ ƔȭƕƘƜ Ɩƕ 

Ɲ ƕȭƔƔƔ ƕ ƕ ƙȭƝƕƕ ƕƜ ƖȭƗƝƗ ƙ ƔȭƚƝƖ ƙ ƔȭƔƖƔ ƔȭƗƚƗ ƔȭƖƖƝ ƖƔ 

ƕƔ ƕȭƔƔƔ ƕ ƕ ƕƜȭƝƜƙ ƚ ƕȭƚƕƕ ƕƖ ƔȭƚƝƕ ƚ ƔȭƔƘƝ ƔȭƛƘƚ ƔȭƘƛƚ Ɯ 

ƕƕ ƕȭƔƔƔ ƕ ƕ ƖƗȭƗƛƘ ƙ ƕȭƙƝƛ ƕƗ Ɣȭƚƙƛ ƛ ƔȭƔƘƗ ƔȭƙƘƘ ƔȭƗƙƖ ƕƘ 

ƕƖ ƕȭƔƔƔ ƕ ƕ ƕƙȭƝƛƛ ƛ ƖȭƜƕƖ Ɩ ƔȭƝƖƚ ƕ ƔȭƗƝƘ ƔȭƝƗƘ ƔȭƛƝƙ Ɩ 

ƕƗ ƔȭƝƖƘ ƕƜ Ɩ ƛȭƖƘƜ ƕƛ ƔȭƝƖƘ ƕƜ ƔȭƘƙƜ ƕƘ ƔȭƔƖƔ ƔȭƘƚƔ ƔȭƖƜƜ ƕƛ 

ƕƘ ƕȭƔƔƔ ƕ ƕ ƗƖȭƕƙƖ Ɩ Ɩȭƛƕƕ Ƙ ƔȭƛƕƗ Ƙ ƔȭƔƖƖ ƔȭƘƕƖ ƔȭƖƙƝ ƕƜ 

ƕƙ ƔȭƚƗƔ Ɩƕ Ɩ ƗȭƗƙƕ Ɩƕ ƔȭƚƗƔ Ɩƕ ƔȭƗƛƕ ƖƔ ƔȭƔƖƔ Ɣȭƙƕƛ ƔȭƗƖƕ ƕƚ 
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ƕƚ ƕȭƔƔƔ ƕ ƕ ƕƙȭƙƛƕ Ɯ ƖȭƗƔƕ ƚ ƔȭƚƘƛ Ɯ ƔȭƔƜƕ ƔȭƝƘƕ Ɣȭƚƕƕ ƚ 

ƕƛ ƔȭƜƕƕ ƕƝ Ɩ ƙȭƜƙƙ ƕƝ ƔȭƜƕƕ ƕƝ ƔȭƘƔƔ ƕƝ ƔȭƔƕƝ ƔȭƛƚƜ ƔȭƘƛƕ Ɲ 

ƕƜ ƕȭƔƔƔ ƕ ƕ ƝȭƚƗƖ ƕƖ ƕȭƜƛƖ ƕƔ ƔȭƚƖƔ Ɲ ƔȭƙƗƝ Ɣȭƚƚƚ ƔȭƛƖƕ Ɨ 

ƕƝ ƕȭƔƔƔ ƕ ƕ ƕƔȭƘƛƕ ƕƕ ƖȭƔƘƕ Ɯ ƔȭƗƘƝ Ɩƕ ƔȭƔƕƝ ƔȭƙƖƜ ƔȭƗƖƜ ƕƙ 

ƖƔ ƕȭƔƔƔ ƕ ƕ ƘƜȭƙƔƜ ƕ ƗȭƜƝƙ ƕ ƔȭƘƙƜ ƕƙ ƔȭƔƙƕ ƔȭƔƕƘ ƔȭƔƗƝ ƖƘ 

Ɩƕ ƕȭƔƔƔ ƕ ƕ ƖƙȭƚƚƝ Ƙ ƕȭƚƚƛ ƕƕ Ɣȭƚƕƛ ƕƔ ƔȭƔƖƝ ƔȭƚƗƗ ƔȭƗƝƚ ƕƕ 

ƖƖ ƕȭƔƔƔ ƕ ƕ ƕƗȭƖƝƝ Ɲ ƕȭƕƜƝ ƕƙ ƔȭƘƕƖ ƕƛ ƔȭƔƖƘ ƔȭƙƛƖ ƔȭƗƙƛ ƕƗ 

ƖƗ ƔȭƗƛƚ ƖƘ Ɩ ƔȭƚƜƘ ƖƘ ƔȭƗƛƚ ƖƘ ƔȭƕƜƛ ƖƘ ƔȭƔƛƕ ƔȭƔƝƗ ƔȭƔƝƜ ƖƖ 

ƖƘ ƕȭƔƔƔ ƕ ƕ ƛȭƜƝƕ ƕƙ ƕȭƕƔƝ ƕƚ ƔȭƙƘƙ ƕƗ ƔȭƔƖƖ ƕȭƔƔƔ ƔȭƚƕƖ ƙ 
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3ÏÌɯÉÙÌÈÒÌÝÌÕɯ‏ɯ ɯÝÈÓÜÌɯÖÍɯƔȭƗƔƗɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯ#,4ƕƖɯÐÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÉÌÏÐÕËɯÐÕɯÐÕ×ÜÛɯÌŚÊÐÌÕÊàȭɯ3ÏÜÚȮɯÛÖɯ

ÙÌ×ÓÈÊÌɯ#,4ƕɯÍÖÙɯÛÏÌɯÛÖ×ɪÙÈÕÒÌËɯÖÕÌȮɯ#,4ƕƖɯÕÌÌËÚɯÛÖɯÉÌɯÔÖÙÌɯÌŚÊÐÌÕÛɯÐÕɯÐÔ×ÙÖÝÐÕÎɯȹÓÖÞÌÙÐÕÎȺɯÐÛÚɯÐÕ×ÜÛÚȮɯ

ÚÜÊÏɯÈÚɯ3"Ȯɯ33ȮɯÈÕËɯ$,/ȮɯÞÏÐÊÏɯÈÙÌɯÊÜÙÙÌÕÛÓàɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÖÚÌɯÖÍɯ#,4ƕȭɯ#,4ƖƘɯɯÞÐÛÏɯÛÏÌɯÏÐÎÏÌÚÛɯÖÜÛ×ÜÛɯ$2Ȯɯ

ὉὛ╞
ᶻ ɯÖÍɯƕȭƔƔƔȮɯÏÈÚɯÈÓÓɯŗÝÌɯÐÕ×ÜÛÚȮɯÞÏÐÊÏɯÈÙÌɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÖÚÌɯÖÍɯ#,4ƕȭɯ#,4ƖƘɯÔÜÚÛɯÐÔ×ÙÖÝÌɯÖÙɯÓÖÞÌÙɯÈÓÓɯŗÝÌɯ

ÐÕ×ÜÛÚɯÛÖɯÉÌÊÖÔÌɯÛÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ%,2ȭɯ3ÏÌɯÉÙÌÈÒÌÝÌÕɯ×ÖÐÕÛȮɯ‏ȟ ÉÌÛÞÌÌÕɯ#,4ƕɯÈÕËɯ#,4ƖƘɯɯÛÜÙÕÚɯÖÜÛɯÛÖɯÉÌɯ

ƔȭƖƙƖȭɯ(ÛɯÐÔ×ÓÐÌÚɯÛÏÈÛɯ#,4ƖƘɯÚÏÖÜÓËɯÐÔ×ÙÖÝÌɯÐÛÚɯÐÕ×ÜÛÚɯÔÖÙÌɯÛÏÈÕɯ#,4ƕƖɯÛÖɯÉÌÊÖÔÌɯÛÏÌɯșƕɯ%,2ȭ 

 

"ÖÔ×ÈÙÐÚÖÕɯÈÔÖÕÎɯÐÕ×ÜÛɯÌŚÊÐÌÕÊàȮɯὉὛ╘
ᶻȮɯÙÌÝÌÈÓÚɯÛÏÈÛɯÔÖÚÛɯ%,2ÚɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕɯÈÙÌɯÐÕÌŚÊÐÌÕÛɯÙÌÎÈÙËÐÕÎɯ(ȭɯ

.ÕÓàɯÛÞÖɯ#,4ÚȮɯ#,4ƕɯÈÕËɯ#,4ƕƜȮɯÏÈÝÌɯÈÕɯÐÕ×ÜÛɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÖÍɯƔȭƙɯÖÙɯÏÐÎÏÌÙȭɯ ÚɯÔÌÕÛÐÖÕÌËɯÌÈÙÓÐÌÙȮɯÛÏÌɯ

ÒÌàɯÉÌÕÌŗÛɯÖÍɯÛÏÌɯ×ÙÖ×ÖÚÌËɯ"!ɪ$#"ɯÐÚɯÛÏÈÛɯËÌÊÐÚÐÖÕɪÔÈÒÌÙÚɯÈÕËɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÊÈÕɯÖÉÚÌÙÝÌɯÈÕËɯÊÖÔ×ÈÙÌɯÛÏÌɯ

ÐÕ×ÜÛɯÈÕËɯÖÜÛ×ÜÛɯÌŚÊÐÌÕÊàɯÚÊÖÙÌÚɯȹ$2ÚȺɯÖÍɯ#,4ÚɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕȮɯÈÕËɯÉÌÕÊÏÔÈÙÒɯÛÏÌɯËÌÊÖÔ×ÖÚÌËɯ$2ÚɯÛÖɯ

ÐÔ×ÙÖÝÌɯÛÏÌɯ$2ÚɯÖÍɯÐÕÌŚÊÐÌÕÛɯ#,4Úȭɯɯ 

 

 ÍÛÌÙɯÚÛÙÈÛÐŗÊÈÛÐÖÕȮɯÞÌɯÌÝÈÓÜÈÛÌɯÈÕËɯÙÈÕÒɯ#,4ÚɯÓÌÝÌÓɯÉàɯÓÌÝÌÓȮɯ×ÙÌÚÌÕÛÐÕÎɯÛÏÌɯÙÌÚÜÓÛÚɯÐÕɯ3ÈÉÓÌɯƚȭɯ$ÈÊÏɯÔÌÛÏÖËɯ

ÍÖÓÓÖÞÚɯÐÛÚɯ×ÙÌÝÐÖÜÚÓàɯÛÖ×ɪÙÈÕÒÌËɯ%,2ȮɯÈÚɯËÌÛÌÙÔÐÕÌËɯÉàɯ"!ɪ$#"ɯȹ#,4ƕȺȮɯ"$ɪ#$ ɯȹ#,4ƕƖȺȮɯÈÕËɯ2ɪɯÈÕËɯ2$ɪ

#$ ɯȹ#,4ƖƔȺȭɯ6ÌɯÈÎÈÐÕɯÖÉÚÌÙÝÌɯÛÏÈÛɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚɯ×ÙÖËÜÊÌɯÐÕÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚȮɯÞÏÌÙÌÈÚɯÛÏÌɯ

×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯàÐÌÓËÚɯÌÕÛÐÙÌÓàɯÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯÓÌÝÌÓɪƕɯ#,4Úȭɯ3ÈÉÓÌɯƛɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÛÖÛÈÓȮɯÔÌÈÕȮɯ

ÈÕËɯÔÈßÐÔÜÔɯ 1#ÚȮɯÍÜÙÛÏÌÙɯÐÓÓÜÚÛÙÈÛÐÕÎɯÛÏÌɯÐÕÊÖÕÚÐÚÛÌÕÛɯÈÕËɯÐÓÓÖÎÐÊÈÓɯÙÈÕÒÐÕÎÚɯÖÍɯ#$ ɪÉÈÚÌËɯÔÌÛÏÖËÚȭɯ6ÐÛÏɯÈɯ

ÔÈßÐÔÜÔɯ 1#ɯÖÍɯƙȮɯ"$ɪ#$ ɯ×ÙÖËÜÊÌÚɯÛÏÌɯ×ÖÖÙÌÚÛɯÐÕÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎȭɯ(ÕɯÍÈÊÛȮɯ2$ɪɯÈÕËɯ"$ɪ#$ ɯ×ÙÖËÜÊÌɯ

ÐÕÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯƝɯÈÕËɯƕƛɯ#,4ÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȮɯÖÜÛɯÖÍɯƖƘɯ#,4Úȭ 

 

4ÕÓÐÒÌɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚȮɯÛÏÌɯ×ÙÖ×ÖÚÌËɯ"!ɪ$#"ɯ×ÙÖËÜÊÌÚɯÌÕÛÐÙÌÓàɯÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯƕƚɯ#,4ÚɯÈÛɯ

ÛÏÌɯŗÙÚÛɯÓÌÝÌÓȭɯ.ÕÊÌɯÈÎÈÐÕȮɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÐÚɯÛÏÌɯÖÕÓàɯÖÕÌɯÛÏÈÛɯàÐÌÓËÚɯÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯÌŚÊÐÌÕÛɯ

#,4Úȭɯ(ÛɯÖÕÓàɯ×ÙÖËÜÊÌÚɯÐÕÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯ#,4ÚɯÈÛɯÛÏÌɯÚÌÊÖÕËɯÓÌÝÌÓȮɯÞÐÛÏɯÈɯÛÖÛÈÓɯ 1#ɯÖÍɯÍÖÜÙɯȹƘȺɯ

ÈÕËɯÈɯÔÈßÐÔÜÔɯ 1#ɯÖÍɯÛÞÖɯȹƖȺȭɯ3ÈÉÓÌÚɯƚɯÈÕËɯƛɯÏÐÎÏÓÐÎÏÛɯÛÏÌɯÌßÊÌÓÓÌÕÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯÛÏÌɯ"!ɪ$#"ɯ×ÙÖÊÌËÜÙÌɯ

ÊÖÔ×ÈÙÌËɯÛÖɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚɯÐÕɯÊÖÕÚÐÚÛÌÕÛÓàɯÈÕËɯÓÖÎÐÊÈÓÓàɯÙÈÕÒÐÕÎɯ#,4Úȭɯɯɯ 

 

24,, 18ɯ -#ɯ".-"+42(.-2 

 

3ÖɯÌÝÈÓÜÈÛÌɯÈÕËɯÙÈÕÒɯ#,4ÚɯÔÖÙÌɯÊÖÕÚÐÚÛÌÕÛÓàɯÈÕËɯÞÐÛÏÖÜÛɯÉÐÈÚȮɯÛÏÐÚɯ×È×ÌÙɯÐÕÛÙÖËÜÊÌÚɯÛÏÌɯÊÓÜÚÛÌÙÐÕÎɪÉÈÚÌËɯ

ÌŚÊÐÌÕÊàɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯȹ"!ɪ$#"ȺɯÔÌÛÏÖËȮɯÊÖÔÉÐÕÌËɯÞÐÛÏɯ"#ɪ#$ ȭɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯ×ÙÖÊÌÚÚɯÚÛÈÙÛÚɯÉàɯ

ÚÌ×ÈÙÈÛÐÕÎɯÛÏÌɯÐÕ×ÜÛɯÈÕËɯÖÜÛ×ÜÛɯËÈÛÈȮɯÛÏÌÕɯÈ××ÓÐÌÚɯÊÓÜÚÛÌÙɯÈÕÈÓàÚÐÚɯÛÖɯÌÈÊÏɯÚÌÛɯÛÖɯÖÉÛÈÐÕɯ$2ÚɯÍÖÙɯÛÏÌɯÐÕ×ÜÛɯÈÕËɯ

ÖÜÛ×ÜÛɯËÈÛÈȭɯ3ÏÌÚÌɯËÌÊÖÔ×ÖÚÌËɯ$2ÚɯÈÙÌɯÛÏÌÕɯÊÖÔÉÐÕÌËɯÈÕËɯÕÖÙÔÈÓÐáÌËɯÈÊÙÖÚÚɯ#,4ÚɯÛÖɯÊÈÓÊÜÓÈÛÌɯÌÈÊÏɯ#,4ɅÚɯ

ÖÝÌÙÈÓÓɯ$2ɯÈÕËɯÌÚÛÈÉÓÐÚÏɯÐÛÚɯÙÈÕÒÐÕÎÚȭɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÐÚɯÜÚÌËɯÛÖɯÌÝÈÓÜÈÛÌɯÛÏÌɯÞÌÓÓɪÒÕÖÞÕɯÕÜÔÌÙÐÊÈÓɯ

ÌßÈÔ×ÓÌÚɯÛÏÈÛɯÚÌÝÌÙÈÓɯÈÜÛÏÖÙÚɯÏÈÝÌɯÚÛÜËÐÌËɯÛÖɯÊÖÔ×ÈÙÌɯ#$ ɪÉÈÚÌËɯÔÖËÌÓÚȭɯ3ÏÌÚÌɯÌßÈÔ×ÓÌÚɯÚÏÖÞɯÛÏÈÛɯÛÏÌɯ

ÙÈÕÒÐÕÎÚɯ×ÙÖËÜÊÌËɯÉàɯ#$ ɪÉÈÚÌËɯÔÌÛÏÖËÚɯÏÈÝÌɯÈɯÚÐÎÕÐŗÊÈÕÛɯÞÌÈÒÕÌÚÚȮɯÌÚ×ÌÊÐÈÓÓàɯÍÖÙɯÛÏÌɯÛÖ×ɪ×ÌÙÍÖÙÔÐÕÎɯ
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#,4Úȭɯ6ÏÌÕɯÖÕÓàɯÛÏÌɯÉÌÚÛɯ#,4ÚɯÈÙÌɯÌÝÈÓÜÈÛÌËȮɯÈɯ×ÙÌÝÐÖÜÚÓàɯÓÖÞÌÙɪÙÈÕÒÌËɯ#,4ɯÊÈÕɯÚÜÙ×ÈÚÚɯÏÐÎÏÌÙɪÙÈÕÒÌËɯ

ÖÕÌÚɯÜÚÐÕÎɯ#$ ɪÉÈÚÌËɯÔÌÛÏÖËÚȭɯ 
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3ÈÉÓÌɯƚȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯ$ŚÊÐÌÕÊàɯ2ÊÖÙÌÚɯÈÕËɯ1ÈÕÒÐÕÎÚɯÞÐÛÏɯ2ÛÙÈÛÐŗÊÈÛÐÖÕ 

%,2 

#$ ɪ!ÈÚÌËɯ,ÌÛÏÖË ",ɪ!ÈÚÌËɯ,ÖËÌÓ 

"#ɪ#$  2$ɪ#$  "$ɪ#$  "!ɪ$#"ɯÞÐÛÏɯ2ÛÙÈÛÐŗÊÈÛÐÖÕ 

ɝ  2 / 1ÞÚ 1 2$2 Ὑ  1 "$2 Ὑ  1 ὉὛ╘
Љ ὉὛ╞

Љ ὉὛ╒
Љ 1ÞÚ 1 

ƕ ƕ ƕƔȭƛƖƜ ƕƔ ƕƔ ƖȭƜƗƝ Ɩ Ɨ ƔȭƛƘƚ Ƙ Ɨ ƕȭƔƔƔ Ɣȭƚƚƚ ƕȭƔƔƔ ƕ ƕ 

Ɩ ƕ ƗƔȭƗƔƘ Ɨ Ɨ ƕȭƜƜƕ Ɲ Ɲ Ɣȭƚƛƛ ƛ ƕƖ ƔȭƔƛƜ ƔȭƜƝƙ ƔȭƙƜƙ ƚ ƚ 

ƙ ƕ ƛȭƜƚƛ ƕƚ ƕƙ ƖȭƔƝƖ ƛ ƛ ƔȭƛƖƛ ƙ Ɩ ƔȭƔƙƛ ƔȭƚƛƗ ƔȭƘƗƜ Ɯ Ɯ 

ƚ ƕ ƜȭƛƝƝ ƕƗ ƕƗ ƕȭƖƛƔ ƕƘ ƕƘ ƔȭƚƗƜ ƕƕ ƕƕ Ɣȭƕƛƛ ƔȭƖƘƙ ƔȭƖƙƗ ƕƘ ƕƘ 

Ɲ ƕ ƙȭƝƕƕ ƕƜ ƕƚ ƖȭƘƔƙ ƙ ƙ ƔȭƛƙƗ Ɨ ƙ ƔȭƔƖƔ ƔȭƗƙƘ ƔȭƖƖƘ ƕƙ ƕƙ 

ƕƔ ƕ ƕƜȭƝƜƙ ƚ ƚ ƕȭƚƕƕ ƕƖ ƕƖ Ɣȭƚƙƛ Ɲ ƚ ƔȭƔƘƝ ƔȭƛƘƖ ƔȭƘƛƙ ƛ ƛ 

ƕƕ ƕ ƖƗȭƗƛƘ ƙ ƙ ƕȭƙƝƛ ƕƗ ƕƗ Ɣȭƚƙƛ ƕƔ ƛ ƔȭƔƘƗ ƔȭƙƗƛ ƔȭƗƘƜ ƕƕ ƕƕ 

ƕƖ ƕ ƕƙȭƝƛƛ ƛ ƛ ƖȭƜƕƖ Ɨ Ɩ ƔȭƝƙƚ ƕ ƕ ƔȭƗƝƘ ƔȭƝƗƗ ƔȭƛƝƚ Ɩ Ɩ 

ƕƘ ƕ ƗƖȭƕƙƖ Ɩ Ɩ Ɩȭƛƕƕ Ƙ Ƙ ƔȭƛƙƜ Ɩ Ƙ ƔȭƔƖƖ ƔȭƘƔƗ ƔȭƖƙƙ ƕƗ ƕƗ 

ƕƚ ƕ ƕƙȭƙƛƕ Ɯ Ɯ ƖȭƗƔƕ ƚ ƚ ƔȭƚƗƗ ƕƖ Ɯ ƔȭƔƜƕ ƔȭƝƘƔ ƔȭƚƕƖ ƙ ƙ 

ƕƜ ƕ ƝȭƚƗƖ ƕƖ ƕƖ ƕȭƜƛƖ ƕƔ ƕƔ Ɣȭƚƚƛ Ɯ Ɲ ƔȭƙƗƝ Ɣȭƚƚƕ ƔȭƛƖƔ Ɨ Ɨ 

ƕƝ ƕ ƕƔȭƘƛƕ ƕƕ ƕƕ ƖȭƔƘƕ Ɯ Ɯ ƔȭƗƘƝ ƕƚ ƕƚ ƔȭƔƕƝ ƔȭƙƖƖ ƔȭƗƖƘ ƕƖ ƕƖ 

ƖƔ ƕ ƘƜȭƙƔƜ ƕ ƕ ƗȭƜƝƙ ƕ ƕ ƔȭƚƕƔ ƕƗ ƕƘ ƔȭƔƙƕ ƔȭƔƔƔ ƔȭƔƗƔ ƕƚ ƕƚ 

Ɩƕ ƕ ƖƙȭƚƚƝ Ƙ Ƙ ƕȭƚƚƛ ƕƕ ƕƕ ƔȭƚƛƝ ƚ ƕƔ ƔȭƔƖƝ ƔȭƚƖƜ ƔȭƗƝƘ Ɲ Ɲ 
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ƖƖ ƕ ƕƗȭƖƝƝ Ɲ Ɲ ƕȭƕƜƝ ƕƙ ƕƙ ƔȭƘƚƝ ƕƙ ƕƙ ƔȭƔƖƘ Ɣȭƙƚƚ ƔȭƗƙƘ ƕƔ ƕƔ 

ƖƘ ƕ ƛȭƜƝƕ ƕƙ ƕƘ ƕȭƕƔƝ ƕƚ ƕƚ ƔȭƙƔƜ ƕƘ ƕƗ ƔȭƔƖƖ ƕȭƔƔƔ ƔȭƚƕƗ Ƙ Ƙ 

Ɨ Ɩ ƙȭƔƔƝ ƖƔ ƖƔ ƖȭƕƝƛ Ɩƕ ƖƖ ƔȭƚƙƜ ƖƖ ƖƗ ƔȭƔƝƖ ƔȭƛƖƗ ƔȭƘƔƜ ƕƝ ƕƝ 

Ƙ Ɩ ƛȭƝƜƜ ƕƘ ƕƛ ƘȭƕƚƔ ƕƛ ƖƔ ƔȭƜƚƘ ƕƜ ƕƜ ƕȭƔƔƔ ƕȭƔƔƔ ƕȭƔƔƔ ƕƛ ƕƛ 

ƛ Ɩ ƗȭƔƙƗ ƖƖ ƖƖ ƗȭƖƖƗ ƕƜ ƕƛ ƕȭƔƔƔ ƕƛ ƕƝ ƔȭƗƜƚ ƔȭƔƔƕ ƔȭƕƝƘ ƖƖ ƖƘ 

Ɯ Ɩ ƕȭƛƙƕ ƖƗ ƖƗ ƕȭƚƝƝ ƖƖ ƖƗ ƔȭƚƚƔ Ɩƕ ƖƖ ƔȭƔƚƙ ƔȭƖƙƙ ƔȭƕƚƔ ƖƗ ƖƖ 

ƕƗ Ɩ ƛȭƖƘƜ ƕƜ ƕƜ ƖȭƙƚƖ ƕƝ ƕƜ ƔȭƛƗƕ ƕƝ ƕƛ ƔȭƔƗƗ ƔȭƙƚƔ ƔȭƖƝƚ Ɩƕ Ɩƕ 

ƕƙ Ɩ ƗȭƗƙƕ Ɩƕ Ɩƕ ƕȭƗƝƜ ƖƗ Ɩƕ ƔȭƚƔƙ ƖƗ Ɩƕ ƔȭƔƗƖ ƔȭƚƗƕ ƔȭƗƗƖ ƖƔ ƖƔ 

ƕƛ Ɩ ƙȭƜƙƙ ƕƝ ƕƝ ƖȭƖƜƜ ƖƔ ƕƝ ƔȭƚƜƖ ƖƔ ƖƔ ƔȭƔƗƔ ƔȭƝƗƝ ƔȭƘƜƘ ƕƜ ƕƜ 

ƖƗ Ɩ ƔȭƚƜƘ ƖƘ ƖƘ ƔȭƝƝƖ ƖƘ ƖƘ ƔȭƙƜƕ ƖƘ ƖƘ ƔȭƕƘƙ Ɣȭƕƕƕ ƔȭƕƖƜ ƖƘ ƖƗ 

Ὑ ȯɯ1ÈÕÒɯÞÐÛÏɯÚÛÙÈÛÐŗÊÈÛÐÖÕȰɯ1ȯɯ1ÈÕÒɯÞÐÛÏÐÕɯÓÌÝÌÓɯÉÌÍÖÙÌɯÚÛÙÈÛÐŗÊÈÛÐÖÕ 
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3ÈÉÓÌɯƛȯɯ2ÜÔÔÈÙàɯÖÍɯ ÉÚÖÓÜÛÌɯ1ÈÕÒɯ#ÐřÌÙÌÕÊÌÚɯȹ 1#ÚȺ 

ARD 

DEA-Based Model CM-Based Model 

CD-DEA  SE-DEA CE-DEA CB-EDC with Stratification 

ASAP SES CES ὉὛ╒
Љ 

Total ARD 7 12 38 4 

Mean ARD 0.3 0.5 1.6 0.2 

Maximum ARD  3 3 5 2 

 1#ȯɯ ÉÚÖÓÜÛÌɯ1ÈÕÒɯ#ÐřÌÙÌÕÊÌɯǻɯɧ1ɪȻ1ȼɧ 

 

3ÏÌɯÚÛÙÌÕÎÛÏɯÖÍɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÓÐÌÚɯÐÕɯÐÛÚɯÙÌÚÐÚÛÈÕÊÌɯÛÖɯÙÈÕÒÐÕÎɯŘÜÊÛÜÈÛÐÖÕÚɯÛÏÈÛɯÖÍÛÌÕɯÜÕËÌÙÔÐÕÌɯ#$ ɪ

ÉÈÚÌËɯÈ××ÙÖÈÊÏÌÚȮɯÌÚ×ÌÊÐÈÓÓàɯÞÏÌÕɯÌÝÈÓÜÈÛÐÕÎɯÛÖ×ɯ×ÌÙÍÖÙÔÌÙÚȭɯ!àɯ×ÙÖÝÐËÐÕÎɯÈɯÚÐÕÎÓÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÛÏÈÛɯ

ÊÖÔÉÐÕÌÚɯÐÕ×ÜÛɯÈÕËɯÖÜÛ×ÜÛɯÌŚÊÐÌÕÊÐÌÚȮɯÛÏÌɯÔÌÛÏÖËɯÖřÌÙÚɯÊÓÌÈÙÌÙȮɯÔÖÙÌɯÈÊÛÐÖÕÈÉÓÌɯÐÕÚÐÎÏÛÚɯÛÖɯÈÕÈÓàÚÛÚȭɯ3ÏÐÚɯ

ËÌÛÈÐÓÌËɯÉÙÌÈÒËÖÞÕɯÏÌÓ×ÚɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÐËÌÕÛÐÍàɯÚ×ÌÊÐŗÊɯÈÙÌÈÚɯÍÖÙɯÖ×ÌÙÈÛÐÖÕÈÓɯÐÔ×ÙÖÝÌÔÌÕÛȮɯÍÖÚÛÌÙÐÕÎɯ

ÊÖÕÛÐÕÜÖÜÚɯ×ÙÖÎÙÌÚÚȭɯ1ÌÚÜÓÛÚɯÍÙÖÔɯÛÏÙÌÌɯÊÈÚÌɯÚÛÜËÐÌÚɯÊÖÕÚÐÚÛÌÕÛÓàɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯ"!ɪ$#"ȮɯÞÏÌÕɯÊÖÔÉÐÕÌËɯ

ÞÐÛÏɯ"#ɪ#$ ȮɯÕÖÛɯÖÕÓàɯÌÕÏÈÕÊÌÚɯÙÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÉÜÛɯÈÓÚÖɯ×ÙÖÝÐËÌÚɯËÌÌ×ÌÙɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÐÕÚÐÎÏÛÚɯÛÏÈÕɯ

ÛÙÈËÐÛÐÖÕÈÓɯ#$ ɯÔÌÛÙÐÊÚȭɯ3ÏÌÚÌɯËÌÝÌÓÖ×ÔÌÕÛÚɯÏÈÝÌɯÚÐÎÕÐŗÊÈÕÛɯÐÔ×ÓÐÊÈÛÐÖÕÚɯÍÖÙɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÉàɯÖřÌÙÐÕÎɯÈɯÔÖÙÌɯ

ÛÙÈÕÚ×ÈÙÌÕÛɯÈÕËɯÙÌÓÐÈÉÓÌɯÍÙÈÔÌÞÖÙÒɯÍÖÙɯ×ÌÙÍÖÙÔÈÕÊÌɯÌÝÈÓÜÈÛÐÖÕȭɯ"ÖÕÚÌØÜÌÕÛÓàȮɯÛÏÌàɯÊÈÕɯËÌÝÌÓÖ×ɯÔÖÙÌɯ

ÌřÌÊÛÐÝÌɯÔÌÛÏÖËÚɯÍÖÙɯÈÚÚÌÚÚÐÕÎɯÈÕËɯÙÈÕÒÐÕÎɯ#,4ÚɯÛÏÈÛɯËÖɯÕÖÛɯÙÌÓàɯÚÖÓÌÓàɯÖÕɯ#$ ɪÉÈÚÌËɯÔÌÛÏÖËÚȭɯ%ÜÛÜÙÌɯ

ÙÌÚÌÈÙÊÏɯÚÏÖÜÓËɯÍÖÊÜÚɯÖÕɯÈ××ÓàÐÕÎɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÛÌÊÏÕÐØÜÌɯÉÙÖÈËÓàɯÐÕɯÙÌÈÓɪÞÖÙÓËɯ#$ ɯÊÈÚÌÚɯÈÕËɯÐÕɯÛÏÌɯŗÌÓËɯÖÍɯ

!ÐÎɯ#ÈÛÈȭɯɯ 

 

1$%$1$-"$2 

 

1ÌÍÌÙÌÕÊÌÚɯÈÙÌɯÈÝÈÐÓÈÉÓÌɯÜ×ÖÕɯÙÌØÜÌÚÛɯÍÙÖÔɯ'ÖÕÎȭ 
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 //+(" 3(.-ɯ.%ɯ ɯ36.ɪ23 &$ɯ-$36.1*ɯ#$ ɯ%.1ɯ$5 +4 3(-&ɯ3'$ɯ/ 22(-&ɯ

/$1%.1, -"$ɯ.%ɯ-%+ɯ04 13$1! "*2 

 

)ÈÌɪ#ÖÕÎɯ'ÖÕÎȮɯ(ÕËÜÚÛÙÐÈÓɯ$ÕÎÐÕÌÌÙÐÕÎȮɯ2ÖÜÛÏɯ"ÈÙÖÓÐÕÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ 

.ÙÈÕÎÌÉÜÙÎȮɯ2"ɯƖƝƕƕƛȮɯƜƔƗɪƙƗƚɪƜƜƚƕȮɯÑÏÖÕÎɑÚÊÚÜȭÌËÜ 

 

 !231 "3 

 

3ÏÐÚɯ×È×ÌÙɯÐÕÛÙÖËÜÊÌÚɯÈÕɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÏÖËɯÍÖÙɯÈÕÈÓàáÐÕÎɯÛÏÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯ-%+ɯȹ-ÈÛÐÖÕÈÓɯ%ÖÖÛÉÈÓÓɯ+ÌÈÎÜÌȺɯ

ØÜÈÙÛÌÙÉÈÊÒÚɯȹ0!ÚȺɯÜÚÐÕÎɯ#ÈÛÈɯ$ÕÝÌÓÖ×ÔÌÕÛɯ ÕÈÓàÚÐÚɯȹ#$ Ⱥȭɯ0!ɯ×ÈÚÚÌÙɯÙÈÛÐÕÎÚɯȹ13&ȺɯÈÕËɯÛÖÛÈÓɯ0!ɯ1ÈÛÐÕÎɯ

ȹ0!1ȺɯÏÈÝÌɯÉÌÌÕɯÜÚÌËɯÛÖɯÔÌÈÚÜÙÌɯ×ÈÚÚÐÕÎɯÌŚÊÐÌÕÊàȭɯ!àɯÊÈÛÌÎÖÙÐáÐÕÎɯÒÌàɯ×ÈÚÚÐÕÎɯËÈÛÈɯÐÕÛÖɯÐÕ×ÜÛÚȮɯ

ÐÕÛÌÙÔÌËÐÈÛÌÚȮɯÈÕËɯÖÜÛ×ÜÛÚȮɯÛÏÌɯÚÛÜËàɯÌÔ×ÓÖàÚɯÛÞÖɪÚÛÈÎÌɯÕÌÛÞÖÙÒɯ#$ ɯȹ32-ɪ#$ ȺɯÛÖɯÈÚÚÌÚÚɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ

6ÐÛÏÐÕɯÛÏÌɯ32-ɪ#$ ɯÍÙÈÔÌÞÖÙÒȮɯÌŚÊÐÌÕÊàɯÚÊÖÙÌÚɯÈÛɯÌÈÊÏɯÚÛÈÎÌɯ×ÙÖÝÐËÌɯÈɯÔÖÙÌɯËÌÛÈÐÓÌËɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÍɯ0!ɯ

×ÌÙÍÖÙÔÈÕÊÌɯÛÏÈÕɯÖÛÏÌÙɯÔÌÛÙÐÊÚȭɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯÔÌÛÏÖËɯÐÚɯËÌÔÖÕÚÛÙÈÛÌËɯÉàɯÈ××ÓàÐÕÎɯÐÛɯÛÖɯ-%+ɯ0!ÚȮɯÈÕËɯÛÏÌɯ

ÙÌÚÜÓÛÚɯÈÙÌɯÊÖÔ×ÈÙÌËɯÞÐÛÏɯÛÏÖÚÌɯÍÙÖÔɯÛÙÈËÐÛÐÖÕÈÓɯÈ××ÙÖÈÊÏÌÚȭ  

 

*ÌàÞÖÙËÚȯɯ-ÈÛÐÖÕÈÓɯ%ÖÖÛÉÈÓÓɯ+ÌÈÎÜÌȮɯ0ÜÈÙÛÌÙÉÈÊÒɯ×ÈÚÚÌÙɯ×ÌÙÍÖÙÔÈÕÊÌȮɯ13&Ȯɯ0!1Ȯɯ3ÞÖɪÚÛÈÎÌɯÕÌÛÞÖÙÒȮɯ#ÈÛÈɯ

ÌÕÝÌÓÖ×ÔÌÕÛɯÈÕÈÓàÚÐÚȭɯɯɯ 

 

(-31.#4"3(.- 

 

3ÏÌɯ-ÈÛÐÖÕÈÓɯ%ÖÖÛÉÈÓÓɯ+ÌÈÎÜÌɯȹ-%+ȺɯÐÚɯÛÏÌɯÓÌÈËÐÕÎɯÙÌÝÌÕÜÌɪÎÌÕÌÙÈÛÐÕÎɯÓÌÈÎÜÌɯÈÊÙÖÚÚɯÈÓÓɯÚ×ÖÙÛÚȮɯÞÐÛÏɯÛÏÌɯÛÖÛÈÓɯ

ÕÈÛÐÖÕÈÓɯÙÌÝÌÕÜÌɯÚÏÈÙÌËɯÈÔÖÕÎɯÐÛÚɯƗƖɯÛÌÈÔÚɯÙÌÈÊÏÐÕÎɯȜƕƗȭƜɯÉÐÓÓÐÖÕɯÐÕɯƖƔƖƘȭɯ3ÏÌɯÈÝÌÙÈÎÌɯÙÌÝÌÕÜÌɯ×ÌÙɯ-%+ɯÛÌÈÔɯ

ÐÕɯƖƔƖƘɯÞÈÚɯȜƚƜƛɯÔÐÓÓÐÖÕȭɯɯ3ÏÌɯÙÖÓÌɯÖÍɯÈɯØÜÈÙÛÌÙÉÈÊÒɯȹ0!ȺɯÐÕɯÈÕɯ-%+ɯÍÖÖÛÉÈÓÓɯÎÈÔÌɯÐÚɯÈÔÖÕÎɯÛÏÌɯÔÖÚÛɯÊÙÐÛÐÊÈÓɯ

ËÌÛÌÙÔÐÕÈÕÛÚɯÖÍɯÚÜÊÊÌÚÚɯÈÛɯÈÕàɯÓÌÝÌÓɯÖÍɯÊÖÔ×ÌÛÐÛÐÖÕȭɯ,ÈÕàɯÖÍɯÜÚɯÉÌÓÐÌÝÌɯÛÏÈÛɯÛÏÌɯ0!ɯÐÚɯÛÏÌɯÔÖÚÛɯÐÔ×ÖÙÛÈÕÛɯ

×ÓÈàÌÙɯÖÕɯÈɯÛÌÈÔȮɯÈÕËɯÛÏÈÛɯÈɯÛÌÈÔɯÔÜÚÛɯÏÈÝÌɯÈÕɯÖÜÛÚÛÈÕËÐÕÎɯ0!ɯÛÖɯÞÐÕɯÛÏÌɯÎÈÔÌÚȭɯɯ3ÏÌɯ0!ɯÛÖÜÊÏÌÚɯÛÏÌɯÉÈÓÓɯÖÕɯ

ÕÌÈÙÓàɯÌÝÌÙàɯÖřÌÕÚÐÝÌɯ×ÓÈàȮɯÈÕËɯÏÐÚɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÐÚɯÊÙÜÊÐÈÓɯÛÖɯÛÏÌɯÛÌÈÔɅÚɯÚÜÊÊÌÚÚȭɯ(ÕɯÍÈÊÛȮɯ0!ÚɯÏÈÝÌɯÞÖÕɯÛÏÌɯ

2Ü×ÌÙɯ!ÖÞÓɯ,5/ɯÈÞÈÙËɯƗƘɯÛÐÔÌÚȮɯÔÖÙÌɯÛÏÈÕɯÈÕàɯÖÛÏÌÙɯ×ÖÚÐÛÐÖÕȭɯ 

 

3ÏÌÙÌÍÖÙÌȮɯÛÏÌɯ0!ɯ×ÈÚÚÌÙɯÙÈÛÐÕÎɯÏÈÚɯÉÌÊÖÔÌɯÈɯÏÖÛɯÛÖ×ÐÊɯÐÕɯÛÏÐÚɯÐÕËÜÚÛÙàȭɯ(Õɯ×ÈÙÛÐÊÜÓÈÙȮɯÙÈÛÐÕÎɯÈɯ0!ɀÚɯ×ÈÚÚÐÕÎɯ

×ÌÙÍÖÙÔÈÕÊÌɯÏÈÚɯÉÌÊÖÔÌɯÈɯÒÌàɯÔÌÈÚÜÙÌɯÖÍɯ0!ɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ3ÏÌɯÛÙÈËÐÛÐÖÕÈÓɯ-%+ɯ×ÈÚÚÌÙɯÙÈÛÐÕÎɯÐÚɯÉÈÚÌËɯÖÕɯ

ÊÖÔ×ÓÌÛÐÖÕɯ×ÌÙÊÌÕÛÈÎÌȮɯàÈÙËÚɯ×ÌÙɯÈŲÌÔ×ÛȮɯÛÖÜÊÏËÖÞÕɯ×ÌÙÊÌÕÛÈÎÌȮɯÈÕËɯÐÕÛÌÙÊÌ×ÛÐÖÕɯ×ÌÙÊÌÕÛÈÎÌȭɯɯ3ÏÌɯ×ÈÚÚÌÙɯ

ÙÈÛÐÕÎɯȹ13&ȺɯÐÚɯÖÕÌɯÖÍɯÛÏÌɯÖÓËÌÚÛɯÈÕËɯÔÖÚÛɯÞÐËÌÓàɯÜÚÌËɯ0!ɯÔÌÛÙÐÊÚȮɯÔÌÈÚÜÙÐÕÎɯ×ÈÚÚÐÕÎɯÌŚÊÐÌÕÊàȭɯɯ13&Ȯɯ

ÚÛÈÕËÐÕÎɯÍÖÙɯɁ1ÖÈËɯÛÖɯ&ÓÖÙàȮɂɯÐÚɯÛÏÌɯÖŚÊÐÈÓɯÔÌÛÙÐÊɯÜÚÌËɯÉàɯÛÏÌɯ-%+ɯÛÖɯÌÝÈÓÜÈÛÌɯÈɯ0!ɀÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ

3ÏÌɯ13&ɯÏÈÚɯÈɯÔÈßÐÔÜÔɯ×ÖÚÚÐÉÓÌɯÝÈÓÜÌɯÖÍɯƕƙƜȭƗɯÈÕËɯÈɯÔÐÕÐÔÜÔɯÖÍɯƔȭɯɯ ɯÏÐÎÏÌÙɯÙÈÛÐÕÎɯÐÕËÐÊÈÛÌÚɯÉÌŲÌÙɯ×ÈÚÚÐÕÎɯ

mailto:jhong@scsu.edu
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ÌŚÊÐÌÕÊàȭɯ3ÏÌɯ13&ɯÚÏÖÞÚɯÛÏÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯɤÖÝÌÙÈÓÓɯ×ÈÚÚÐÕÎɯÌŚÊÐÌÕÊàɯÉàɯÛÏÌɯÝÈÓÜÌɯÎÌÕÌÙÈÛÌËɯÉàɯÛÏÌɯ

ÍÖÙÔÜÓÈȯ 

 

ὙὝὋ πȢσ σ ὢςπ ςȢσχυ ὢςυὢρππȮ 

 

ÞÏÌÙÌɯ ɯÙÌ×ÙÌÚÌÕÛÚɯ ŲÌÔ×ÛÚȯɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯ×ÈÚÚÐÕÎɯÈŲÌÔ×ÛÚȮɯ"ɯÚÐÎÕÐŗÌÚɯ"ÖÔ×ÓÌÛÐÖÕȯɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯ×ÈÚÚÌÚɯ

ÊÖÔ×ÓÌÛÌËȮɯ(ɯËÌÕÖÛÌÚɯ(ÕÛÌÙÊÌ×ÛÐÖÕȯɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÐÕÛÌÙÊÌ×ÛÐÖÕÚɯÛÏÙÖÞÕȮɯ3ɯÚÛÈÕËÚɯÍÖÙɯ3ÖÜÊÏËÖÞÕÚȯɯÛÏÌɯÕÜÔÉÌÙɯ

ÖÍɯÛÖÜÊÏËÖÞÕɯ×ÈÚÚÌÚȮɯÈÕËɯ8ɯÐÕËÐÊÈÛÌÚɯ/ÈÚÚÐÕÎɯ8ÈÙËÚȯɯÛÏÌɯÛÖÛÈÓɯàÈÙËÚɯÎÈÐÕÌËɯÖÕɯÍÖÙÞÈÙËɯ×ÈÚÚÌÚȭɯ 

 

3ÏÌɯ0!1ɯȹ0ÜÈÙÛÌÙÉÈÊÒɯ1ÈÛÐÕÎȺȮɯÈÓÚÖɯÊÈÓÓÌËɯ3ÖÛÈÓɯ0ÜÈÙÛÌÙÉÈÊÒɯ1ÈÛÐÕÎȮɯÐÚɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÔÌÛÙÐÊɯÊÙÌÈÛÌËɯÉàɯ

$2/-ɯÛÖɯÌÝÈÓÜÈÛÌɯÈɯØÜÈÙÛÌÙÉÈÊÒɅÚɯÖÝÌÙÈÓÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯÈɯÚÊÈÓÌɯÍÙÖÔɯƔɯÛÖɯƕƔƔȭɯ4ÕÓÐÒÌɯÛÙÈËÐÛÐÖÕÈÓɯ×ÈÚÚÌÙɯ

ÙÈÛÐÕÎÚȮɯ0!1ɯÍÈÊÛÖÙÚɯÐÕɯÙÜÚÏÐÕÎɯÈÉÐÓÐÛàȮɯÚÐÛÜÈÛÐÖÕÈÓɯÊÖÕÛÌßÛȮɯÈÕËɯÈËÑÜÚÛÌËɯÊÙÌËÐÛɯÍÖÙɯÛÌÈÔÔÈÛÌÚɯÛÖɯÈÊÊÜÙÈÛÌÓàɯ

ÔÌÈÚÜÙÌɯÈɯØÜÈÙÛÌÙÉÈÊÒɅÚɯÊÖÕÛÙÐÉÜÛÐÖÕɯÛÖɯÛÌÈÔɯÚÜÊÊÌÚÚȭɯ$2/-ɯÏÈÚɯÕÖÛɯ×ÜÉÓÐÊÓàɯÙÌÝÌÈÓÌËɯÛÏÌɯÊÖÔ×ÓÌÛÌɯÍÖÙÔÜÓÈÚɯ

ÈÕËɯÔÌÛÏÖËÚɯÜÚÌËɯÛÖɯÊÈÓÊÜÓÈÛÌɯ0!1ȭɯ Úɯ13&ɯÈÕËɯ0!1ɯÚÜÎÎÌÚÛȮɯÛÏÌɯ0!ɅÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÚÏÖÜÓËɯÉÌɯ

ËÌÊÖÔ×ÖÚÌËɯÐÕÛÖɯÛÞÖɯÌŚÊÐÌÕÊÐÌÚȯɯȹÐȺɯÛÏÌɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÌŚÊÐÌÕÊàɯÈÚɯÈɯ×ÈÚÚÌÙȮɯÈÕËɯȹÐÐȺɯÛÏÌɯ×ÈÚÚÐÕÎɯ

×ÌÙÍÖÙÔÈÕÊÌɯÌŚÊÐÌÕÊàɯÍÖÙɯÛÏÌɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚȭɯɯ3ÏÌɯ13&ɯÈÕËɯ0!1ɯÊÖÔÉÐÕÌɯÛÏÌÚÌɯÛÞÖɯÌŚÊÐÌÕÊÐÌÚɯÐÕÛÖɯÖÕÌɯ

ÚÐÕÎÓÌɯÝÈÙÐÈÉÓÌɯÛÖɯÌß×ÙÌÚÚɯÛÏÌɯ×ÈÚÚÌÙɀÚɯÙÈÛÐÕÎȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÈɯØÜÈÙÛÌÙÉÈÊÒɯÞÐÛÏɯÈɯÏÐÎÏɯÊÖÔ×ÓÌÛÐÖÕɯ×ÌÙÊÌÕÛÈÎÌɯ

ÈÕËɯÈɯÓÖÞɯÐÕÛÌÙÊÌ×ÛÐÖÕɯÙÈÛÌȮɯàÌÛɯÈɯÓÖÞɯÛÖÜÊÏËÖÞÕɯÙÈÛÌɯÈÕËɯàÈÙËÚɯ×ÌÙɯÈŲÌÔ×ÛȮɯÚÏÖÜÓËɯÏÈÝÌɯÈɯÏÐÎÏɯ×ÌÙÚÖÕÈÓɯ

ÙÈÛÐÕÎȰɯÏÖÞÌÝÌÙȮɯÛÏÐÚɯÞÖÜÓËɯÓÌÈËɯÛÖɯÈɯÓÖÞɯÛÌÈÔɯÙÈÛÐÕÎȭɯ 

 

$ÝÈÓÜÈÛÐÕÎɯ0!ɀÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÜÚÐÕÎɯ13&ɯÐÚɯÊÖÔ×ÈÙÈÉÓÌɯÛÖɯÛÏÌɯÚÐÕÎÓÌɪÚÛÈÎÌɯÕÌÛÞÖÙÒɯ#ÈÛÈɯ$ÕÝÌÓÖ×ÔÌÕÛɯ

 ÕÈÓàÚÐÚɯȹ22-ɪ#$ ȺɯÔÌÛÏÖËɯȹÚÌÌɯ%ÐÎÜÙÌɯƕȺȭɯ Úɯ,ÖÕÍÈÙÌËɯÈÕËɯ2ÈŗɯȹƖƔƕƗȺɯÈÕËɯ"ÏÌÕɯÌÛɯÈÓȭɯȹƖƔƕƜȺɯÈÙÎÜÌȮɯÛÏÌɯ22-ɪ

#$ ɯÔÖËÌÓɯÊÖÕÚÐËÌÙÚɯÈɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÜÕÐÛɯȹ#,4ȺɯÈÚɯÈɯɅÉÓÈÊÒɯÉÖßɅɯÈÕËɯÖÝÌÙÓÖÖÒÚɯÐÕÛÌÙÝÌÕÐÕÎɯ×ÙÖÊÌÚÚÌÚȮɯ

ÚÜÊÏɯÈÚɯÚÌÙÐÌÚɯÖÙɯ×ÈÙÈÓÓÌÓɯÍÜÕÊÛÐÖÕÚȭɯ3ÏÌàɯÏÐÎÏÓÐÎÏÛɯÛÏÈÛɯÛÏÌɯÉÓÈÊÒɪÉÖßɯÈ××ÙÖÈÊÏɯÍÈÐÓÚɯÛÖɯÊÓÈÙÐÍàɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×Úɯ

ÈÔÖÕÎɯÊÖÔ×ÖÕÌÕÛɯÐÕÌŚÊÐÌÕÊÐÌÚɯÈÕËɯËÖÌÚɯÕÖÛɯ×ÙÖÝÐËÌɯÚ×ÌÊÐŗÊɯÎÜÐËÈÕÊÌɯÛÖɯ#,4ɯÔÈÕÈÎÌÙÚɯÍÖÙɯ×ÙÖÊÌÚÚɯ

ÐÔ×ÙÖÝÌÔÌÕÛȭɯɯ 

 

%ÐÎÜÙÌɯƕȯɯ2ÐÕÎÓÌɪ2ÛÈÎÌɯÝÚɯ3ÞÖɪ2ÛÈÎÌɯ-ÌÛÞÖÙÒɯ/ÙÖÊÌÚÚ 

 

 

 

 

{ǘŀƎŜ  ὼȟ ώ   
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3ÏÐÚɯ×È×ÌÙɯÐÕÛÙÖËÜÊÌÚɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÔÌÛÏÖËɯÍÖÙɯÌÝÈÓÜÈÛÐÕÎɯØÜÈÙÛÌÙÉÈÊÒÚɀɯ×ÈÚÚÌÙɯ×ÌÙÍÖÙÔÈÕÊÌɯÜÚÐÕÎɯÈɯÛÞÖɪ

ÚÛÈÎÌɯÕÌÛÞÖÙÒɯ#$ ɯȹ32-ɪ#$ ȺɯÛÖɯËÌÊÖÔ×ÖÚÌɯ×ÈÚÚÌÙɯÙÈÛÐÕÎÚȭɯ3ÏÌɯ32-ɯ×ÙÖÊÌÚÚȮɯÞÏÌÙÌɯÖÜÛ×ÜÛÚɯÍÙÖÔɯÛÏÌɯŗÙÚÛɯ

ÚÛÈÎÌɯÚÌÙÝÌɯÈÚɯÐÕ×ÜÛÚɯÍÖÙɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÚÛÈÎÌȮɯÈÕËɯÖÜÛ×ÜÛÚɯÍÙÖÔɯÛÏÌɯÐÕÐÛÐÈÓɯÚÛÈÎÌɯÈÊÛɯÈÚɯÛÏÌɯÖÕÓàɯÐÕ×ÜÛÚɯÛÖɯÛÏÈÛɯ

ÚÛÈÎÌȮɯÈÚɯÚÏÖÞÕɯÐÕɯ%ÐÎÜÙÌɯƕȭɯ(ÕɯÚÜÊÏɯÚÌÛÜ×ÚȮɯÐÕÛÌÙÔÌËÐÈÛÌɯÔÌÈÚÜÙÌÚɯÌßÐÚÛɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯÚÛÈÎÌÚȭɯ1ÌÊÌÕÛɯÚÛÜËÐÌÚɯ

ÏÈÝÌɯÕÖÛÌËɯÛÏÈÛɯÔÈÕàɯÙÌÚÌÈÙÊÏÌÙÚɯÈÙÌɯÜÚÐÕÎɯÈÕËɯÐÔ×ÓÌÔÌÕÛÐÕÎɯ32-ɪ#$ ɯÔÖËÌÓÚɯÛÖɯÌÝÈÓÜÈÛÌɯ#,4ÚɯÞÐÛÏÐÕɯ

ÝÈÙÐÖÜÚɯ32-ɯÚàÚÛÌÔÚɯȹ"ÏÌÕɯÌÛɯÈÓȭȮɯƖƔƔƝȰɯ"ÏÜɯȫɯ9ÏÜȮɯƖƔƖƕȰɯ+àÊÏÌÝɯÌÛɯÈÓȭȮɯƖƔƖƗȰɯ1ÈÛÕÌÙɯÌÛɯÈÓȭȮɯƖƔƖƗȰɯ9ÏÈÕÎɯÌÛɯÈÓȭȮɯ

ƖƔƖƘȰɯ*ÌÚÏÛÒÈÙɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ8ÈÕÎɯȫɯ8ÈÕÎȮɯƖƔƖƙȺȭɯ#ÌÚ×ÖÛÐÚɯÌÛɯÈÓȭɯȹƖƔƖƗȺɯÏÐÎÏÓÐÎÏÛɯÊÖÕÊÌÙÕÚɯÈÉÖÜÛɯÖÝÌÙÈÓÓɯÌŚÊÐÌÕÊàɯ

ÐÕɯÛÙÈËÐÛÐÖÕÈÓɯ32-ɪ#$ ɯÔÖËÌÓÚȮɯÞÏÐÊÏɯÖÍÛÌÕɯÖÝÌÙÓÖÖÒɯÛÏÌɯÐÔ×ÈÊÛɯÖÍɯÐÕÛÌÙÔÌËÐÈÛÌÚɯÖÕɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ(ÕɯÛÏÌɯ

32-ɪ#$ ɯÍÙÈÔÌÞÖÙÒȮɯÛÏÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯȹ$2ȺɯËÌÙÐÝÌËɯÍÙÖÔɯÛÏÌɯÐÕÐÛÐÈÓɯÚÛÈÎÌɯÐÕËÐÊÈÛÌÚɯÛÏÌɯØÜÈÙÛÌÙÉÈÊÒɅÚɯ

×ÈÚÚÐÕÎɯÌŚÊÐÌÕÊàȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯÛÏÌɯ$2ɯÍÙÖÔɯÛÏÌɯÚÜÉÚÌØÜÌÕÛɯÚÛÈÎÌɯÙÌŘÌÊÛÚɯÛÏÌɯÛÌÈÔɀÚɯ×ÈÚÚÌÙɯÌŚÊÐÌÕÊàɯÈÕËɯÐÛÚɯ

ÚÜÊÊÌÚÚȭɯ"ÖÕÚÌØÜÌÕÛÓàȮɯÛÏÌɯ×ÙÖ×ÖÚÌËɯ32-ɪ#$ ɯÔÌÛÏÖËÖÓÖÎàɯÖřÌÙÚɯÈɯÔÖÙÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÈÕËɯ×ÙÈÎÔÈÛÐÊɯ

ÌÝÈÓÜÈÛÐÖÕɯÖÍɯØÜÈÙÛÌÙÉÈÊÒɯ×ÈÚÚÐÕÎɯÌŚÊÐÌÕÊàɯÛÏÈÕɯÛÏÌɯ22-ɪ#$ ɯÈÕËɯ13&ɯÔÌÛÙÐÊÚȭɯ 

 

36.ɪ23 &$ɯ-$36.1*ɯȹ32-Ⱥɯ#$  

 

3ÏÐÚɯÚÛÜËàɯÈ××ÓÐÌÚɯÛÏÌɯ32-ɪ#$ ɯÔÖËÌÓɯÛÖɯÎÌÕÌÙÈÛÌɯÔÖÙÌɯ×ÙÌÊÐÚÌɯÈÕËɯÙÌÓÐÈÉÓÌɯÌŚÊÐÌÕÊàɯÌÝÈÓÜÈÛÐÖÕÚɯÛÏÈÕɯÛÏÌɯ

ÛÙÈËÐÛÐÖÕÈÓɯ-%+ɀÚɯ13&ɯÝÈÓÜÌȭɯɯ6ÌɯÜÛÐÓÐáÌɯÛÏÌɯÔÌÛÙÐÊÚɯÌÔ×ÓÖàÌËɯÐÕɯÛÏÌɯÊÈÓÊÜÓÈÛÐÖÕɯÖÍɯ13&ȭɯ3ÏÌɯÐÕ×ÜÛɯÔÌÛÙÐÊÚɯ

ÊÖÔ×ÙÐÚÌɯ ŲÌÔ×ÛÚɯȹ ȺɯÈÕËɯ(ÕÛÌÙÊÌ×ÛÚɯȹ(ȺȮɯÞÏÐÓÌɯ"ÖÔ×ÓÌÛÐÖÕɯȹ"ȺɯÍÜÕÊÛÐÖÕÚɯÈÚɯÈÕɯÐÕÛÌÙÔÌËÐÈÛÌɯÔÌÈÚÜÙÌȭɯ/ÈÚÚÐÕÎɯ

8ÈÙËÚɯȹ8ȺɯÈÕËɯ3ÖÜÊÏËÖÞÕÚɯȹ3ȺɯÈÙÌɯÊÖÕÚÐËÌÙÌËɯÖÜÛ×ÜÛɯÔÌÛÙÐÊÚȭɯ3ÏÌɯÎÙÌÈÛÌÙɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÎÈÔÌÚɯÈɯØÜÈÙÛÌÙÉÈÊÒɯ

×ÈÙÛÐÊÐ×ÈÛÌÚɯÐÕȮɯÛÏÌɯÏÐÎÏÌÙɯÛÏÌɯÓÐÒÌÓÐÏÖÖËɯÖÍɯÐÕÊÙÌÈÚÌËɯÖÜÛ×ÜÛɯÐÕɯÛÌÙÔÚɯÖÍɯ8ɯÈÕËɯ3ȭɯ"ÖÕÚÌØÜÌÕÛÓàȮɯÛÏÐÚɯÚÛÜËàɯ

ÐÕÛÙÖËÜÊÌÚɯÈÕɯÈËËÐÛÐÖÕÈÓɯÐÕ×ÜÛɯÔÌÛÙÐÊȮɯ&ÈÔÌÚɯ/ÓÈàÌËɯȹ&ȺȮɯÞÏÐÊÏɯÐÚɯÕÖÛɯÍÈÊÛÖÙÌËɯÐÕÛÖɯÛÏÌɯ13&ɯÊÖÔ×ÜÛÈÛÐÖÕȭɯ 

 

%ÖÙɯÈ××ÓàÐÕÎɯ32-ɪ#$ ȮɯÛÏÌÙÌɯÈÙÌɯÛÏÙÌÌɯÐÕ×ÜÛÚɯÍÖÙɯÛÏÌɯŗÙÚÛɯÚÛÈÎÌȮɯὼȟ Ὥ ρȟςȟὥὲὨ σȟ ÍÖÙɯὗὄȯɯ 

 

 ὼ  Ƞ &ÈÔÌÚɯ×ÓÈàÌËɯȹὋɯ 

  

ὼ  Ƞ  ŲÌÔ×ÛÚɯȹ Ⱥ 

  

ὼ  ȡ (ÕÛÌÙÊÌ×ÛÚɯȹ(Ⱥ 
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3ÏÌÙÌɯÐÚɯÖÕÌɯÐÕÛÌÙÔÌËÐÈÛÌȮɯᾀȟ  ÖÍɯÛÏÌɯ32-ȮɯÞÏÐÊÏɯÐÚɯÛÏÌɯÐÕ×ÜÛɯÛÖɯÛÏÌɯÚÌÊÖÕËɯÚÛÈÎÌɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯÖÜÛ×ÜÛɯÖÍɯÛÏÌɯ

ŗÙÚÛɯÚÛÈÎÌȮɯÈÚɯÍÖÓÓÖÞÚȯɯ 

ɯ 

 ᾀ Ƞɯ"ÖÔ×ÓÌÛÐÖÕɯȹ"Ⱥɯɯ 

 

3ÏÌÙÌɯÈÙÌɯÛÞÖɯÖÜÛ×ÜÛÚȮɯɯώ  ȟ ÙɯǻɯƕȮɯƖȮɯÖÍɯÛÏÌɯÚÌÊÖÕËɯÚÛÈÎÌɯÈÚɯÍÖÓÓÖÞÚȯɯ 

 

 ώ  Ƞɯ/ÈÚÚÐÕÎɯ8ÈÙËÚɯȹ8Ⱥɯ 

 

ώ  Ƞ 3ÖÜÊÏËÖÞÕÚɯȹ3Ⱥ 

 

%ÐÎÜÙÌɯƖɯËÌ×ÐÊÛÚɯÛÏÌɯ32-ɯ×ÙÖÊÌÚÚɯÞÐÛÏɯÛÏÙÌÌɯÐÕ×ÜÛÚȮɯÈÕɯÐÕÛÌÙÔÌËÐÈÛÌȮɯÈÕËɯÛÞÖɯÖÜÛ×ÜÛÚȭɯɯ3ÏÌɯ32-ɯÐÕɯÛÏÌɯ#$ ɯ

ÊÖÕÛÌßÛɯÊÈÕɯÉÌɯÌß×ÓÈÐÕÌËɯÈÚɯÚÏÖÞÕɯÐÕɯ%ÐÎÜÙÌɯƖȮɯÞÏÌÙÌɯÌÈÊÏɯ0!ÑɯȮɯὮ ρȟςȟȣȟὲȟ ÏÈÚɯÛÏÙÌÌɯÐÕ×ÜÛÚȮɯὋȮɯὃȮɯὍȮɯÛÖɯ

2ÛÈÎÌɯƕȮɯÈÕËɯÖÕÌɯÐÕÛÌÙÔÌËÐÈÛÌȮɯὅȟ ÍÙÖÔɯ2ÛÈÎÌɯƕȮɯÞÏÐÊÏɯÈÙÌɯÈÓÚÖɯÛÏÌɯÐÕ×ÜÛÚɯÛÖɯ2ÛÈÎÌɯƖȭɯ3ÏÌɯÛÞÖɯÖÜÛ×ÜÛÚɯÍÙÖÔɯ

ÚÛÈÎÌɯƖɯÈÙÌɯɯὣȮɯὝȢɯ!ÈÚÌËɯÜ×ÖÕɯÛÏÌɯ"12ɯȹ"ÖÕÚÛÈÕÛɯ1ÌÛÜÙÕɪÛÖɪ2ÊÈÓÌȺɯ32-ɯ#$ ɯÔÖËÌÓȮɯÛÏÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌÚɯȹ$2ÚȺɯ

ÖÍɯÛÏÌɯÛÞÖɯÐÕËÐÝÐËÜÈÓɯÚÛÈÎÌÚɯÍÖÙɯ0!ÑɯÈÙÌɯÎÐÝÌÕɯÉàɯȹÚÌÌɯ"ÖÖÒɯÌÛɯÈÓȭȮɯƖƔƕƔȰɯ9ÏÜȮɯƖƔƕƘȺȯ 

 

—
‫ὅ

ὺὋ ὺὃ ὺὍ
ȟ                                                                                               ρ 

 

ÈÕË 

 

—
όὣ όὝ

‫ὅ
ȟ                                                                                                             ς 

 

ÞÏÌÙÌɯ—ɯÈÕËɯ—ɯÈÙÌɯ$2ÚɯÖÍɯÚÛÈÎÌÚɯƕɯÈÕËɯƖȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ-ÖÞȮɯÛÏÌɯÖÝÌÙÈÓÓɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÖÍɯÛÏÌɯƖɪÚÛÈÎÌɯ×ÙÖÊÌÚÚɯ

ÐÚ 

 

ὓὥὼ —Ͻ— 
όὣ όὝ

ὺὋ ὺὃ ὺὍ
ȟ                                                                            σ 
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— ρȟ                                                                                                                                 τ 

 

— ρȟ                                                                                                                                 υ 

 

‫  ‫Ȣ                                                                                                                             φ 

3ÏÌɯÈÉÖÝÌɯÔÖËÌÓɯÊÈÕɯÉÌɯÊÖÕÝÌÙÛÌËɯÐÕÛÖɯÓÐÕÌÈÙɯ×ÙÖÎÙÈÔÔÐÕÎɯȹ+/ȺȮɯÞÏÐÊÏɯ*ÈÖɯÈÕËɯ'ÞÈÕÎɯȹƖƔƔƜȺɯÊÈÓÓɯÛÏÌɯ

ÊÌÕÛÙÈÓÐáÌËɯÔÖËÌÓȮɯÞÐÛÏɯÛÏÌɯÊÌÕÛÙÈÓÐáÌËɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯËÌÕÖÛÌËɯÉàɯ— Ȣȹǻɯ—Ͻ— ȭɯ/ÓÌÈÚÌɯÚÌÌɯ*ÈÖɯÈÕËɯ'ÞÈÕÎɯ

ȹƖƔƔƜȺɯÍÖÙɯÛÏÌɯÊÌÕÛÙÈÓÐáÌËɯÔÖËÌÓȭɯ3ÏÐÚɯ×È×ÌÙɯÜÚÌÚɯÛÏÌɯÊÌÕÛÙÈÓÐáÌËɯÔÖËÌÓɯÈÕËɯÈÚÚÌÚÚÌÚɯÛÏÌɯ0!ÚɯÜÕËÌÙɯÌÝÈÓÜÈÛÐÖÕɯ

ÜÚÐÕÎɯÛÏÌɯÊÌÕÛÙÈÓÐáÌËɯÌŚÊÐÌÕÊàɯÚÊÖÙÌȮɯ— ȢȮɯÈÓÖÕÎɯÞÐÛÏɯ$2ɯÈÛɯÌÈÊÏɯÚÛÈÎÌȮɯɯ— ὥὲὨ —Ȣɯɯɯ 

 

2ÐÕÎÓÌɪ2ÛÈÎÌɯ-ÌÛÞÖÙÒɯ#$ ɯȹ22-ɪ#$ Ⱥ 

 

%ÖÙɯÊÖÔ×ÈÙÐÚÖÕɯÞÐÛÏɯÛÏÌɯ22-ɪ#$ ȮɯÞÌɯÔÖÝÌɯÛÏÌɯÐÕÛÌÙÔÌËÐÈÛÌȮɯᾀ Ƞɯ"ÖÔ×ÓÌÛÐÖÕɯȹ"ȺȮɯÛÖɯÛÏÌɯÛÏÐÙËɯÖÜÛ×ÜÛȮɯώ  ȮɯÚÖɯ

ÛÏÈÛɯÛÏÌÙÌɯÈÙÌɯÛÏÙÌÌɯÖÜÛ×ÜÛÚȭɯɯ%ÖÙɯ22-ɪ#$ ȮɯÞÌɯÜÚÌɯÊÙÖÚÚɪÌŚÊÐÌÕÊàɯ#$ ɯȹ"$ɪ#$ ȺȮɯÛÏÌɯÔÖÚÛɯÞÐËÌÓàɯÜÚÌËɯ

#$ ɪÉÈÚÌËɯÔÖËÌÓɯȹÚÌÌɯ"ÖÖ×ÌÙɯÌÛɯÈÓȭȮɯƖƔƔƛȺȭɯ3ÏÌɯ"$ɪ#$ ɯÔÌÛÏÖËȮɯÞÏÐÊÏɯÊÖÕÚÐÚÛÚɯÖÍɯÛÞÖɯ×ÏÈÚÌÚȮɯÞÈÚɯ×ÙÖ×ÖÚÌËɯ

ÛÖɯÙÈÕÒɯ#,4ÚȮɯÞÐÛÏɯÛÏÌɯÊÌÕÛÙÈÓɯÐËÌÈɯÖÍɯÜÚÐÕÎɯ#$ ɯÍÖÙɯ×ÌÌÙɯÈÚÚÌÚÚÔÌÕÛɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÜÙÌɯÚÌÓÍɪÈÚÚÌÚÚÔÌÕÛɯȹÚÌÌɯ

2ÌßÛÖÕɯÌÛɯÈÓȭȮɯƕƝƜƚȺȭɯ6ÐÛÏɯÛÏÙÌÌɯÐÕ×ÜÛÚȮɯȮɯὋȮɯὃȮɯὍȮɯÈÕËɯÛÏÙÌÌɯÖÜÛ×ÜÛÚȮɯὣȮɯὝȮɯὅȮɯɯÛÏÌɯ"$ɪ#$ ɯÊÈÕɯÉÌɯÔÖËÌÓÌËɯ

ÈÚɯ 

άὥὼ  Ὁ όὣ όὝ όὅ ȟ                                                                               χ 

ÚÜÉÑÌÊÛɯÛÖ 

 

ὺὋ ὺὃ ὺὍ ρȟ                                                                                                  ψ 

 

όὣ όὝ  όὅ ὺὋ ὺὃ ὺὍ πȟ ‫ᶅȟ                         ω 

 

ό ȟὺ  πȟὶ ρȟςȟσȠὭ ρȟςȟσȭ 
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%ÐÎÜÙÌɯƖȯɯ3ÞÖɪ2ÛÈÎÌɯ-ÌÛÞÖÙÒɯ#$ ɯ2ÛÙÜÊÛÜÙÌɯÍÖÙɯ0!ɀÚɯ/ÌÙÍÖÙÔÈÕÊÌ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŀƎŜ L {ǘŀƎŜ LL 
 

 

Completions 

(C) 

 

Passing Yards 

(Y) 

Intercepts 

(I) 

 

Attempts 

(A) 

Touchdowns 

(T) 

 

Games 

Played (P) 
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-ÖÞȮɯÛÖɯËÌÕÖÛÌɯÛÏÌɯ×ÌÌÙɯÌÝÈÓÜÈÛÐÖÕȮɯÓÌÛɯὉ ɯÙÌ×ÙÌÚÌÕÛɯÛÏÌɯ#$ ɯÚÊÖÙÌɯÍÖÙɯÛÏÌɯÙÈÛÌËɯ0!ÒȮɯᶅÒȮɯÜÚÐÕÎɯÛÏÌɯÖ×ÛÐÔÈÓɯ

ÞÌÐÎÏÛÚɯɤÔÜÓÛÐ×ÓÐÌÙÚɯÛÏÈÛɯÈɯÙÈÛÐÕÎɯ0!ÑɯÏÈÚɯÊÏÖÚÌÕɯÐÕɯÛÏÌɯÔÖËÌÓɯȹƛȺɪȹƝȺȭɯɯ-ÖÞȮɯὉ ɯÐÚɯÎÐÝÌÕɯÉà 

 

Ὁ  
όᶻὣ όᶻὝ όᶻὅ

ὺᶻὋ ὺᶻὃ ὺᶻὍ
ȟ Ὦᶅ ὥὲὨ ᶅὯȢ                                                     ρπ 

 

3ÏÌÕȮɯÛÏÌɯÊÙÖÚÚɪÌŚÊÐÌÕÊàɯÚÊÖÙÌɯȹ"$2ȺɯÍÖÙɯ0!ÒɯÐÚɯËÌŗÕÌËɯÈÚɯÍÖÓÓÖÞÚȯ 

 

ὅὉ  
ρ

ὲ
Ὁ Ȣ                                                                                                            ρρ 

 

" 2$ɯ234#8ɯ -#ɯ.!2$15 3(.-2 

 

%ÖÙɯÛÏÌɯÕÜÔÌÙÐÊÈÓɯÌßÈÔ×ÓÌȮɯÞÌɯÈÕÈÓàáÌɯÛÏÌɯÛÖ×ɯƖƙɯ-%+ɯØÜÈÙÛÌÙÉÈÊÒÚɯÉàɯ13&ɯÐÕɯÛÏÌɯƖƔƖƙɯÚÌÈÚÖÕȮɯÈÚɯÓÐÚÛÌËɯÖÕɯ

$2/-ȭɯ3ÈÉÓÌɯƕɯÚÏÖÞÚɯÛÏÌÚÌɯØÜÈÙÛÌÙÉÈÊÒÚɯÈÓÖÕÎɯÞÐÛÏɯÛÏÌÐÙɯ0!1ÚɯÈÕËɯËÈÛÈɯÍÖÙɯÛÏÙÌÌɯÐÕ×ÜÛÚȮɯÖÕÌɯÐÕÛÌÙÔÌËÐÈÛÌɯ

ÔÌÛÙÐÊȮɯÈÕËɯÛÞÖɯÖÜÛ×ÜÛÚȭɯ6ÌɯÜÚÌɯÛÏÌɯ22-ɯ3ɪ#$ Ȯɯ"$ɪ#$ ȮɯÈÕËɯ32-ɯÊÌÕÛÙÈÓÐáÌËɯÔÖËÌÓÚɯÈÕËɯ×ÙÌÚÌÕÛɯÛÏÌɯ

ÙÌÚÜÓÛÚɯÈÕËɯÙÈÕÒÐÕÎÚɯÐÕɯ3ÈÉÓÌɯƖȮɯÐÕÊÓÜËÐÕÎɯ13&Ȯɯ0!1ȮɯÈÕËɯÛÏÌÐÙɯÙÌÚ×ÌÊÛÐÝÌɯÙÈÕÒÚȭɯ6ÌɯÔÜÓÛÐ×Óàɯ"$2ɯÈÕËɯ

"ÌÕÛÙÈÓÐáÌËɯ$2ɯÉàɯƕƔƔɯÛÖɯÊÖÔ×ÈÙÌɯÛÏÌÔɯÞÐÛÏɯ13&ɯÈÕËɯ0!1ɯÐÕɯ%ÐÎÜÙÌɯƗȭɯ%ÐÎÜÙÌɯƘɯÐÓÓÜÚÛÙÈÛÌÚɯÛÏÌɯ$2ɯÈÛɯÌÈÊÏɯÚÛÈÎÌɯ

ÍÖÙɯÌÈÊÏɯ0!ȮɯÎÌÕÌÙÈÛÌËɯÉàɯ32-ɪ#$ ȭɯɯ 

 

3ÏÌɯÛÖ×ɯ0!ɯÉàɯÌÈÊÏɯÔÌÛÙÐÊɯÐÚɯÏÐÎÏÓÐÎÏÛÌËɯÐÕɯàÌÓÓÖÞȭɯ%ÙÖÔɯ3ÈÉÓÌɯƖȮɯÞÌɯÚÌÌɯÛÏÈÛɯÛÏÌɯÙÈÕÒÐÕÎÚɯ×ÙÖËÜÊÌËɯÉàɯ0!1ɯ

ËÖɯÕÖÛɯÔÈÛÊÏɯÛÏÖÚÌɯÎÌÕÌÙÈÛÌËɯÉàɯËÐřÌÙÌÕÛɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÙÐÊÚȭɯ ÚɯÔÌÕÛÐÖÕÌËɯÌÈÙÓÐÌÙȮɯ3ɪ#$ ɯÐËÌÕÛÐŗÌÚɯÛÖÖɯÔÈÕàɯ

ÌŚÊÐÌÕÛɯ0!ÚɯÞÐÛÏɯ$2ɯÖÍɯƕȭƔƔƔȭɯ3ÏÌɯÛÖ×ɯŗÝÌɯ0!ÚɯÉÈÚÌËɯÖÕɯ13&Ȯɯ0!șƕɯÛÏÙÖÜÎÏɯ0!șƙȮɯÈÙÌɯÙÈÕÒÌËɯÈÚɯȽșƚȮɯșƝȮɯșƖȮɯ

șƛȮɯșƙȾɯÉàɯ0!1ȮɯÈÚɯȽșƗȮɯșƖȮɯșƕƔȮɯșƕȮɯșƘȾɯÉàɯ"$2ȮɯÈÕËɯÈÚɯȽșƖȮɯșƚȮɯșƕȮɯșƗȮɯșƘȾɯÉàɯ32-ɪ#$ ȭɯ 

 

3ÏÌɯÓÌÈËÐÕÎɯŗÝÌɯØÜÈÙÛÌÙÉÈÊÒÚɯÈÊÊÖÙËÐÕÎɯÛÖɯ0!1ɯÈÙÌɯȽ0!șƕƔȮɯ0!șƗȮɯ0!șƕƗȮɯ0!șƕƖȮɯ0!șƙȾȮɯÞÏÐÊÏɯÈÙÌɯÛÏÌÕɯ

ÙÈÕÒÌËɯÈÚɯȽșƕƔȮɯșƗȮɯșƕƗȮɯșƕƖȮɯșƙȾɯÉàɯ13&ȮɯÈÚɯȽșƖƕȮɯșƕƔȮɯșƕƖȮɯșƜȮɯșƘȾɯÉàɯ"$2ȮɯÈÕËɯÈÚɯȽșƖƕȮɯșƕȮɯșƕƕȮɯșƕƙȮɯșƘȾɯÉàɯ32-ɪ

#$ ȭɯ3ÏÌÚÌɯÙÌÚÜÓÛÚɯÊÓÌÈÙÓàɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÙÈÕÒÐÕÎÚɯ×ÙÖËÜÊÌËɯÉàɯÛÏÌɯ#$ ɯÔÌÛÏÖËÚɯÈÙÌɯÔÖÙÌɯÊÓÖÚÌÓàɯÈÓÐÎÕÌËɯÞÐÛÏɯ

ÛÏÖÚÌɯÉÈÚÌËɯÖÕɯ13&ȭɯɯ1ÌÚÜÓÛÚɯÐÕɯ3ÈÉÓÌɯƖɯÈÕËɯ%ÐÎÜÙÌɯƗɯÚÏÖÞɯÛÏÈÛɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÙÐÊÚɯ×ÙÖËÜÊÌËɯÉàɯ#$ ɯ

ÔÌÛÏÖËÚɯÎÌÕÌÙÈÓÓàɯÈÓÐÎÕɯÞÐÛÏɯÛÏÌɯÛÙÌÕËɯÖÍɯ13&ȰɯÏÖÞÌÝÌÙȮɯ0!1ɯËÖÌÚɯÕÖÛȭɯɯ 

ɯ 

3ÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ0!ɯÉàɯ13&Ȯɯ0!șƕȮɯÐÚɯÙÈÕÒÌËɯșƚȮɯșƗȮɯÈÕËɯșƖɯÉàɯ0!1Ȯɯ"$ɪ#$ ȮɯÈÕËɯ32-ɪ#$ ȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ

3ÏÌɯșƕɯÙÈÕÒÌËɯ0!ɯÉàɯ0!1ɯÐÚɯ0!șƕƔȮɯÞÏÐÊÏɯÐÚɯÙÈÕÒÌËɯșƕƔȮɯșƖƕȮɯÈÕËɯșƖƕɯÉàɯ13&Ȯɯ"$ɪ#$ ȮɯÈÕËɯ32-ɪ#$ Ȯɯ

ÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ6ÌɯÕÖÛÌɯÛÏÈÛɯ0!șƕƔɯÐÚɯÛÏÌɯÉÈÊÒÜ×ɯ0!ɯÍÖÙɯ0!șƕɯÖÕɯÛÏÌɯÚÈÔÌɯÛÌÈÔȭɯ'Ìɯ×ÓÈàÌËɯÖÕÓàɯÛÞÖɯÎÈÔÌÚɯ
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ÞÐÛÏɯƗƛɯÈŲÌÔ×ÛÚɯÈÕËɯÖÕÌɯÛÖÜÊÏËÖÞÕȮɯÉÜÛɯÏÖÓËÚɯÛÏÌɯÏÐÎÏÌÚÛɯ0!1ȭɯɯ(ÛɯÊÖÜÓËɯÓÌÈËɯÛÖɯÊÙÐÛÐÊÐÚÔɯÍÙÖÔɯÍÈÕÚɯÈÕËɯ

ÊÖÔÔÌÕÛÈÛÖÙÚɯÈÓÐÒÌȮɯÞÏÖɯÔÈàɯØÜÌÚÛÐÖÕɯÛÏÌɯÙÌÚÜÓÛÚȭɯ3ÏÌɯÛÖ×ɯ0!ɯÉàɯ"$ɪ#$ Ȯɯ0!șƘȮɯÐÚɯÙÈÕÒÌËɯșƘȮɯșƛȮɯÈÕËɯșƗɯÉàɯ

13&Ȯɯ0!1ȮɯÈÕËɯ32-ɪ#$ ȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ3ÏÌɯșƕɯÙÈÕÒÌËɯ0!ɯÉàɯ32-ɪ#$ Ȯɯ0!șƗȮɯÐÚɯÙÈÕÒÌËɯșƗȮɯșƖȮɯÈÕËɯșƕƔɯÉàɯ

13&Ȯɯ0!1ȮɯÈÕËɯ"$ɪ#$ ȭɯɯ 
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3ÈÉÓÌɯƕȯɯ#ÈÛÈɯÚÌÛɯÖÍɯÛÏÌɯÛÖ×ɯƖƙɯ-%+ɯ0!ÚɯÉÈÚÌËɯÖÕɯ13&ɯÝÈÓÜÌ 

 

-Öȭ 0! 13& 0!1 

(-/43 
(ÕÛÌÙÔÌËÐÈÛ

Ì 
.ÜÛ×ÜÛ 

&ÈÔÌÚɯ/ÓÈàÌËɯ

ȹὼ  

 ŲÌÔ×ÛÚɯ

ȹὼ  

(ÕÛÌÙÊÌ×Û

Ú 

ȹὼ  

"ÖÔ×ÓÌÛÐÖÕ

Ú 

ȹᾀ  

/ÈÚÚÐÕÎɯ

8ÈÙËÚɯɯ 

ȹώ  

3ÖÜÊÏËÖÞÕÚɯ 

ȹώ  

ƕ 0!ɯƕ ƕƖƛȭƕ ƛƗȭƗ ƚ ƕƘƛ ƕ ƕƔƗ ƕƖƘƝ ƕƙ 

Ɩ 0!ɯƖ ƕƕƛȭƛ ƚƜȭƖ Ɲ ƖƛƗ Ɨ ƖƔƖ ƖƖƗƙ ƖƔ 

Ɨ 0!ɯƗ ƕƕƚȭƙ ƛƛȭƛ Ɲ ƖƖƜ ƚ ƕƚƖ ƖƖƚƖ ƕƛ 

Ƙ 0!ɯƘ ƕƕƘȭƜ ƚƝȭƖ Ɲ ƗƕƔ Ɩ ƖƔƜ ƖƘƖƛ Ɩƙ 

ƙ 0!ɯƙ ƕƕƗȭƖ ƛƘȭƕ ƕƕ ƗƖƔ ƙ ƖƗƔ ƖƜƗƚ ƖƔ 

ƚ 0!ɯƚ ƕƕƖȭƔ ƚƗȭƘ Ɲ ƖƘƕ ƕ ƕƚƚ ƕƜƚƔ ƕƚ 

ƛ 0!ɯƛ ƕƔƙȭƛ ƚƕȭƙ Ɲ ƖƚƗ ƙ ƕƜƙ ƖƕƗƝ ƕƙ 

Ɯ 0!ɯƜ ƕƔƗȭƔ ƚƜȭƛ Ɲ ƖƜƚ Ɨ ƕƝƛ ƖƖƘƛ ƕƗ 

Ɲ 0!ɯƝ ƕƔƕȭƚ ƚƚȭƝ ƕƔ ƗƕƝ ƛ ƖƖƗ ƖƚƙƝ ƕƙ 

ƕƔ 0!ɯƕƔ ƕƔƔȭƙ ƜƗȭƚ Ɩ Ɨƛ Ɣ Ɩƛ ƖƙƘ ƕ 

ƕƕ 0!ɯƕƕ ƝƝȭƖ ƚƕȭƔ Ɲ ƗƕƖ Ɩ ƖƔƔ ƖƕƝƖ ƕƚ 

ƕƖ 0!ɯƕƖ ƝƜȭƜ ƛƘȭƗ Ɲ ƗƖƝ ƚ ƖƖƜ ƖƗƕƝ ƕƛ 

ƕƗ 0!ɯƕƗ ƝƜȭƖ ƛƘȭƚ Ɲ Ɨƕƚ ƙ ƖƔƘ ƖƗƘƝ ƕƛ 

ƕƘ 0!ɯƕƘ ƝƛȭƘ ƚƘȭƝ Ɯ ƖƜƝ ƚ ƖƔƕ Ɩƕƙƕ ƕƗ 
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ƕƙ 0!ɯƕƙ ƝƛȭƖ ƘƘȭƛ Ɲ ƖƛƘ ƛ ƕƜƗ ƕƜƙƗ ƕƜ 

ƕƚ 0!ɯƕƚ Ɲƛȭƕ ƘƛȭƔ ƚ ƕƙƚ ƕ Ɲƙ ƕƕƕƜ Ɯ 

ƕƛ 0!ɯƕƛ Ɲƚȭƛ ƚƗȭƛ ƕƔ ƗƙƜ Ɯ ƖƘƔ ƖƚƕƔ ƕƝ 

ƕƜ 0!ɯƕƜ ƝƘȭƘ ƙƕȭƗ ƚ ƕƚƜ Ɩ ƕƔƙ ƕƕƜƘ Ɯ 

ƕƝ 0!ɯƕƝ ƝƗȭƙ ƚƗȭƜ Ɲ ƖƔƘ Ɨ ƕƖƜ ƕƘƕƛ ƕƔ 

ƖƔ 0!ɯƖƔ ƝƗȭƘ ƚƘȭƘ Ɯ ƖƘƖ ƙ ƕƚƕ ƕƛƔƖ ƕƕ 

Ɩƕ 0!ɯƖƕ ƝƖȭƖ ƙƛȭƜ Ɲ ƖƝƗ Ƙ ƕƛƜ ƖƕƗƚ ƕƗ 

ƖƖ 0!ɯƖƖ ƝƕȭƝ ƚƘȭƚ ƚ ƕƕƔ Ƙ ƛƖ ƜƙƖ ƚ 

ƖƗ 0!ɯƖƗ Ɲƕȭƕ ƙƜȭƗ Ɩ Ɨƚ Ɣ Ɩƕ ƕƜƝ Ɩ 

ƖƘ 0!ɯƖƘ ƜƝȭƙ ƗƜȭƔ Ɲ ƖƔƘ ƕ ƕƖƜ ƕƖƙƝ ƛ 

Ɩƙ 0!ɯƖƙ ƜƜȭƚ ƛƗȭƗ ƙ ƕƚƕ Ɨ ƕƕƔ ƝƚƖ ƚ 
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3ÈÉÓÌɯƖȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯÌÈÊÏɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÙÐÊɯÈÕËɯÙÈÕÒÐÕÎÚɯ 

 

0! 13& 0!1 Ὑ  
22-ɪ#$  32-ɪ#$  

$2 Ὑ  "$2 Ὑ  — — — Ȣ Ὑ Ȣ 

0!ɯƕ ƕƖƛȭƕ ƛƗȭƗ ƚ ƕȭƔƔƔ ƕ ƔȭƜƝƜ Ɨ ƔȭƝƙƗ ƕȭƔƔƔ ƔȭƝƙƗ Ɩ 

0!ɯƖ ƕƕƛȭƛ ƚƜȭƖ Ɲ ƕȭƔƔƔ ƕ ƔȭƝƖƘ Ɩ ƕȭƔƔƔ ƔȭƜƗƕ ƔȭƜƗƕ ƚ 

0!ɯƗ ƕƕƚȭƙ ƛƛȭƛ Ɩ ƕȭƔƔƔ ƕ ƔȭƜƘƝ ƕƔ ƔȭƝƚƔ ƕȭƔƔƔ ƔȭƝƚƔ ƕ 

0!ɯƘ ƕƕƘȭƜ ƚƝȭƖ ƛ ƕȭƔƔƔ ƕ ƔȭƝƘƜ ƕ ƕȭƔƔƔ ƔȭƝƕƘ ƔȭƝƕƘ Ɨ 

0!ɯƙ ƕƕƗȭƖ ƛƘȭƕ ƙ ƕȭƔƔƔ ƕ ƔȭƜƜƛ Ƙ ƔȭƝƛƕ ƔȭƜƜƗ ƔȭƜƙƜ Ƙ 

0!ɯƚ ƕƕƖȭƔ ƚƗȭƘ ƕƚ ƕȭƔƔƔ ƕ ƔȭƜƚƝ ƙ ƕȭƔƔƔ ƔȭƜƗƖ ƔȭƜƗƖ ƙ 

0!ɯƛ ƕƔƙȭƛ ƚƕȭƙ ƕƛ ƔȭƝƙƛ ƕƚ ƔȭƜƗƖ ƕƗ ƔȭƝƙƕ ƔȭƜƖƜ ƔȭƛƜƛ Ɯ 

0!ɯƜ ƕƔƗȭƔ ƚƜȭƛ Ɯ ƔȭƝƚƝ ƕƗ ƔȭƜƚƕ ƚ ƔȭƝƙƝ ƔȭƜƕƛ ƔȭƛƜƗ Ɲ 

0!ɯƝ ƕƔƕȭƚ ƚƚȭƝ ƕƔ ƕȭƔƔƔ ƕ ƔȭƜƘƚ ƕƕ ƔȭƝƚƖ ƔȭƜƙƘ ƔȭƜƖƖ ƛ 

0!ɯƕƔ ƕƔƔȭƙ ƜƗȭƚ ƕ ƕȭƔƔƔ ƕ ƔȭƛƗƛ Ɩƕ ƕȭƔƔƔ ƔȭƚƛƘ ƔȭƚƛƘ Ɩƕ 

0!ɯƕƕ ƝƝȭƖ ƚƕȭƔ ƕƜ ƔȭƝƚƖ ƕƙ ƔȭƜƙƗ ƛ ƔȭƝƚƖ ƔȭƛƜƙ Ɣȭƛƙƙ ƕƖ 

0!ɯƕƖ ƝƜȭƜ ƛƘȭƗ Ƙ ƕȭƔƔƔ ƕ ƔȭƜƙƗ Ɯ ƕȭƔƔƔ ƔȭƛƖƜ ƔȭƛƖƜ ƕƙ 

0!ɯƕƗ ƝƜȭƖ ƛƘȭƚ Ɨ ƔȭƝƚƜ ƕƘ ƔȭƜƗƗ ƕƖ ƔȭƝƖƘ ƔȭƜƖƙ ƔȭƛƚƖ ƕƕ 

0!ɯƕƘ ƝƛȭƘ ƚƘȭƝ ƕƕ ƕȭƔƔƔ ƕ ƔȭƜƙƕ Ɲ ƕȭƔƔƔ Ɣȭƛƚƚ Ɣȭƛƚƚ ƕƔ 

0!ɯƕƙ ƝƛȭƖ ƘƘȭƛ ƖƗ ƔȭƝƔƘ ƕƜ ƔȭƛƚƖ ƕƚ ƔȭƝƔƘ ƔȭƛƛƝ ƔȭƛƔƘ ƕƜ 

0!ɯƕƚ Ɲƛȭƕ ƘƛȭƔ ƖƖ ƔȭƜƛƖ ƖƖ ƔȭƛƘƛ ƕƜ ƔȭƜƘƛ ƔȭƜƘƗ ƔȭƛƕƘ ƕƛ 
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0!ɯƕƛ Ɲƚȭƛ ƚƗȭƛ ƕƙ ƔȭƝƛƘ ƕƖ ƔȭƜƖƝ ƕƘ ƔȭƝƚƕ ƔȭƛƛƝ ƔȭƛƘƜ ƕƘ 

0!ɯƕƜ ƝƘȭƘ ƙƕȭƗ Ɩƕ ƔȭƜƘƜ Ɩƙ ƔȭƛƘƖ ƖƔ ƔȭƜƘƙ ƔȭƜƔƜ ƔȭƚƜƖ ƕƝ 

0!ɯƕƝ ƝƗȭƙ ƚƗȭƜ ƕƘ ƔȭƜƘƜ ƖƘ Ɣȭƚƛƙ ƖƖ ƔȭƜƘƜ ƔȭƛƝƗ ƔȭƚƛƖ ƖƖ 

0!ɯƖƔ ƝƗȭƘ ƚƘȭƘ ƕƗ ƔȭƜƝƝ ƕƝ ƔȭƛƙƝ ƕƛ ƔȭƜƝƝ Ɣȭƛƙƛ ƔȭƚƜƕ ƖƔ 

0!ɯƖƕ ƝƖȭƖ ƙƛȭƜ ƖƔ ƔȭƜƝƕ Ɩƕ ƔȭƛƛƗ ƕƙ ƔȭƜƘƘ ƔȭƜƙƝ ƔȭƛƖƙ ƕƚ 

0!ɯƖƖ ƝƕȭƝ ƚƘȭƚ ƕƖ ƔȭƜƝƘ ƖƔ ƔȭƚƖƘ ƖƘ ƔȭƜƜƙ ƔȭƜƘƛ ƔȭƛƙƔ ƕƗ 

0!ɯƖƗ Ɲƕȭƕ ƙƜȭƗ ƕƝ ƕȭƔƔƔ ƕ ƔȭƚƖƕ Ɩƙ ƔȭƛƝƝ Ɣȭƛƕƕ ƔȭƙƚƝ Ɩƙ 

0!ɯƖƘ ƜƝȭƙ ƗƜȭƔ Ɩƙ ƔȭƜƙƜ ƖƗ ƔȭƚƛƗ ƖƗ ƔȭƜƙƜ ƔȭƛƔƘ ƔȭƚƔƘ ƖƗ 

0!ɯƖƙ ƜƜȭƚ ƛƗȭƗ ƖƘ ƔȭƝƘƘ ƕƛ ƔȭƛƘƚ ƕƝ ƔȭƝƘƘ ƔȭƚƖƚ ƔȭƙƝƕ ƖƘ 

Ὑᶻȯɯ1ÈÕÒɯÉàɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÔÌÈÚÜÙÐÕÎɯÔÌÛÏÖË 

 

%ÐÎÜÙÌɯƗȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯ13&Ȯɯ0!1Ȯɯ"$2ȮɯÈÕËɯ"ÌÕÛÙÈÓÐáÌËɯ$2 
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ɯɯɯ32-ɪ#$ ɯÙÌÝÌÈÓÚɯÛÏÈÛɯ0!șƗɯÈÕËɯ0!șƕȮɯÞÏÖɯÈÙÌɯÛÏÌɯÛÖ×ɯÛÞÖɯ0!ÚɯÞÐÛÏɯÈɯ×ÌÙÍÌÊÛɯÚÊÖÙÌɯÖÍɯ—ÖÍɯƕȮƔƔƔȮɯ

ÖÜÛ×ÌÙÍÖÙÔɯÛÏÌɯÛÖ×ɯ0!șƘɯÉàɯ"$ɪ#$ ɯÈÛɯ2ÛÈÎÌɯƖȮɯÞÏÖɯÈÓÚÖɯÏÈÚɯÈɯ×ÌÙÍÌÊÛɯÚÊÖÙÌɯÖÍɯƕȭƔƔƔɯÈÛɯ2ÛÈÎÌɯƕɯÌŚÊÐÌÕÊàȭɯ2ÌÌɯ

3ÈÉÓÌɯƖɯÈÕËɯ%ÐÎÜÙÌɯƘȭɯ(ÕɯÍÈÊÛȮɯÚÐßɯ0!ÚɯÏÈÝÌɯÈÊÏÐÌÝÌËɯÈɯ×ÌÙÍÌÊÛɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÈÛɯ2ÛÈÎÌɯƕȮɯÞÏÐÓÌɯÛÏÌÙÌɯÈÙÌɯÛÞÖɯ

0!ÚȮɯ0!șƗɯÈÕËɯ0!șƕȮɯÞÏÖɯÏÈÝÌɯÌÈÙÕÌËɯÈɯ×ÌÙÍÌÊÛɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÈÛɯ2ÛÈÎÌɯƖȭɯɯ ÚɯÚÛÈÛÌËɯ×ÙÌÝÐÖÜÚÓàȮɯ0!șƗɯÞÐÛÏɯ

—ɯÖÍɯƔȭƝƚƔɯÐÚɯÓÌÚÚɯÌŚÊÐÌÕÛɯÛÏÈÕɯ0!șƘɯÞÐÛÏɯÈɯ×ÌÙÍÌÊÛɯ—ɯÖÍɯƕȭƔƔƔɯÙÌÎÈÙËÐÕÎɯ×ÈÚÚÌÙɯÌŚÊÐÌÕÊàɯÉÜÛɯÈÏÌÈËɯÖÍɯ0!șƘɯÐÕɯ

ÛÏÌɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚȭɯ.ÝÌÙÈÓÓȮɯ0!șƗɯÞÐÛÏɯ— ȢɯÖÍɯƔȭƝƚƔɯÐÚɯÙÈÕÒÌËɯÏÐÎÏÌÙɯÛÏÈÕɯ0!șƘɯÞÐÛÏɯ— ȢɯÖÍɯƔȭƝƕƘȭɯ%ÐÎÜÙÌɯƘɯ

ÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÖÕÓàɯÛÏÙÌÌɯØÜÈÙÛÌÙÉÈÊÒÚɭ0!șƕȮɯ0!șƗȮɯÈÕËɯ0!șƖƕɭÚÏÖÞɯÏÐÎÏÌÙɯ$2ɯÈÛɯ2ÛÈÎÌɯƖɯÛÏÈÕɯÈÛɯ2ÛÈÎÌɯƕȭɯ 

 

"$ɪ#$ ɯÞÐÛÏɯ22-ɯËÖÌÚɯÕÖÛɯÊÖÕÚÐËÌÙɯÛÏÌɯÐÕÛÌÙÔÌËÐÈÛÌɯÔÌÛÙÐÊȮɯÞÏÐÊÏɯÚÐÎÕÐŗÌÚɯ0!șƗɀÚɯÉÌŲÌÙɯ×ÈÚÚÐÕÎɯ

×ÌÙÍÖÙÔÈÕÊÌɯÊÖÕÛÙÐÉÜÛÐÕÎɯÛÖɯÏÐÚɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚȰɯÏÖÞÌÝÌÙȮɯÐÛɯÐÕÊÖÙ×ÖÙÈÛÌÚɯÛÏÌɯÐÕÛÌÙÔÌËÐÈÛÌɯÐÕɯÛÏÌɯÖÜÛ×ÜÛɯ

ÊÈÛÌÎÖÙàȮɯÓÌÈËÐÕÎɯÛÖɯ0!șƘɯÉÌÐÕÎɯÚÌÓÌÊÛÌËɯÈÚɯÛÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ×ÈÚÚÌÙȭɯɯ"ÖÔ×ÈÙÐÚÖÕɯÉÌÛÞÌÌÕɯ0!șƗɯÈÕËɯ0!șƕɯ

ÚÏÖÞÚɯÛÏÈÛɯÉÖÛÏɯ0!ÚɯÏÈÝÌɯÈɯ×ÌÙÍÌÊÛɯÚÊÖÙÌɯÖÍɯ—ɯÍÖÙɯÛÏÌÐÙɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚÌÚȮɯÉÜÛɯ0!șƗɯÏÈÚɯÈɯÏÐÎÏÌÙɯÚÊÖÙÌɯÖÍɯ—ɯÈÛɯ

2ÛÈÎÌɯƕȮɯÚÖɯ0!șƗɯÐÚɯÙÈÕÒÌËɯÏÐÎÏÌÙɯÛÏÈÕɯ0!șƕɯÞÐÛÏɯÈɯÏÐÎÏÌÙɯÖÝÌÙÈÓÓɯÌŚÊÐÌÕÊàɯÚÊÖÙÌȭɯ 

 

3ÖɯÝÌÙÐÍàɯÙÈÕÒÐÕÎɯÊÖÕÚÐÚÛÌÕÊàȮɯÞÌɯÚÌÓÌÊÛɯÛÏÌɯÛÖ×ɯƕƔɯ0!ÚɯÍÙÖÔɯÌÈÊÏɯÔÌÛÙÐÊȮɯàÐÌÓËÐÕÎɯÈɯÛÖÛÈÓɯÖÍɯƕƘɯ0!Úȭɯ3ÏÌɯ

ÌÝÈÓÜÈÛÐÖÕɯÙÌÚÜÓÛÚɯÈÙÌɯÚÏÖÞÕɯÐÕɯ3ÈÉÓÌɯƗȮɯÞÏÌÙÌɯὉὙɯËÌÕÖÛÌÚɯÛÏÌɯÈÕÛÐÊÐ×ÈÛÌËɯÙÈÕÒɯÉÈÚÌËɯÖÕɯ3ÈÉÓÌɯƖȭɯ3ÏÌɯ

ÈÕÛÐÊÐ×ÈÛÌËɯÙÈÕÒÚɯÐÕËÐÊÈÛÌɯÞÏÌÛÏÌÙɯÛÏÌɯÔÌÛÏÖËɯ×ÙÖËÜÊÌÚɯÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚȭɯ3ÈÉÓÌɯƖɯÚÏÖÞÚɯÛÏÈÛɯ32-ɪ#$ ɯ

ÙÈÕÒÚɯÈÓÓɯƕƘɯ0!ÚɯÊÖÕÚÐÚÛÌÕÛÓàȮɯÞÏÐÓÌɯ"$ɪ#$ ɯ×ÙÖËÜÊÌÚɯÐÕÊÖÕÚÐÚÛÌÕÛɯÙÈÕÒÐÕÎÚɯÍÖÙɯÚÐßɯ0!ÚȮɯÚÜÊÏɯÈÚɯ0!șƗȮɯ0!șƚȮɯ

0!șƝȮɯ0!șƕƕȮɯ0!șƕƗȮɯÈÕËɯ0!șƕƘȭɯ0!șƚɯÈÕËɯ0!șƕƕɯÈÙÌɯÙÈÕÒÌËɯÛÏÌɯÔÖÚÛɯÐÕÊÖÕÚÐÚÛÌÕÛÓàȮɯÚÏÐÍÛÐÕÎɯÍÙÖÔɯșƙɯÛÖɯșƛɯ

ÈÕËɯÍÙÖÔɯșƛɯÛÖɯșƙȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ 

 

-ÖÞɯÚÌÓÌÊÛɯÛÏÌɯÛÖ×ɯƙɯ0!ÚɯÐËÌÕÛÐŗÌËɯÉàɯÌÈÊÏɯÔÌÛÙÐÊȮɯÙÌÚÜÓÛÐÕÎɯÐÕɯƝɯ0!ÚɭÛÏÌɯÛÖ×ɯÚÐßɯÉàɯ13&ɯ×ÓÜÚɯÛÏÌɯÛÏÙÌÌɯÉàɯ

0!1ȭɯ3ÈÉÓÌɯƘɯ×ÙÌÚÌÕÛÚɯÈÓÓɯÛÏÌɯÙÌÚÜÓÛÚɯÍÖÙɯÛÏÌÚÌɯƝɯ0!Úȭɯ3ÏÌɯ"$ɪ#$ ɯÊÏÈÕÎÌÚɯÛÏÌɯÙÈÕÒÐÕÎÚɯÖÍɯÚÌÝÌÕɯ0!ÚɯÖÜÛɯÖÍɯÈɯ

ÛÖÛÈÓɯÖÍɯÕÐÕÌɯ#,4ÚȮɯÞÏÐÓÌɯ32-ɪ#$ ɯÙÈÕÒÚɯÈÓÓɯÕÐÕÌɯ0!ÚɯÊÖÕÚÐÚÛÌÕÛÓàɯÈÎÈÐÕȭɯ(ÕɯÍÈÊÛȮɯÔÖÚÛɯ22-ɪ#$ ɯÔÌÛÏÖËÚɯ

ÓÈÊÒɯÊÖÕÚÐÚÛÌÕÊàɯÐÕɯÙÈÕÒÐÕÎɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÜÕÐÛÚɯȹÚÌÌɯ'ÖÕÎȮɯƖƔƖƙȺȭɯ-ÌÐÛÏÌÙɯ#$ ɯÔÌÛÏÖËɯÈÓÐÎÕÚɯÞÐÛÏɯÛÏÌɯÛÖ×ɯ

0!ÚɯÉàɯ13&ɯÈÕËɯ0!1ɯÍÖÙɯÛÏÌɯÔÖÚÛɯÌŚÊÐÌÕÛɯ0!ȭɯ3ÏÌɯÛÖ×ɯ0!Ȯɯ0!șƕȮɯÉàɯ13&ȮɯÐÚɯÙÈÕÒÌËɯșƖɯÉàɯÉÖÛÏɯ#$ ɯ

ÔÌÛÏÖËÚȭɯ(ÙÖÕÐÊÈÓÓàȮɯÛÏÌɯÛÖ×ɯ0!ɯÉàɯ0!1Ȯɯ0!șƕƔȮɯÐÚɯÙÈÕÒÌËɯÓÖÞÌÚÛɯÉàɯÉÖÛÏɯ#$ ɯÔÌÛÏÖËÚȭɯ 

 

%ÖÙɯÊÖÔ×ÈÙÐÚÖÕȮɯ3ÈÉÓÌɯƙɯÚÏÖÞÚɯÛÏÌɯÛÖ×ɯŗÝÌɯ0!ÚɯÙÈÕÒÌËɯÉàɯÌÈÊÏɯÔÌÛÙÐÊȭɯ ÓÓɯÌÝÈÓÜÈÛÐÖÕɯÔÌÈÚÜÙÌÚɯÚÌÓÌÊÛɯËÐřÌÙÌÕÛɯ

ÛÖ×ɯ0!Úȯɯ0!șƕɯÉàɯ13&Ȯɯ0!șƕƔɯÉàɯ0!1Ȯɯ0!șƘɯÉàɯ"$ɪ#$ ȮɯÈÕËɯ0!șƗɯÉàɯ32-ɪ#$ ȭɯ3ÏÌɯÛÖ×ɯ0!ɯÉàɯ13&Ȯɯ0!șƕȮɯ

ÐÚɯÙÈÕÒÌËɯșƗɯÖÙɯșƖɯÉàɯÉÖÛÏɯ#$ ɯÔÌÛÏÖËÚȭɯ0!șƕƔȮɯÛÏÌɯÛÖ×ɯÖÕÌɯÉàɯ0!1ȮɯËÖÌÚɯÕÖÛɯÈ××ÌÈÙɯÐÕɯÛÏÌɯÛÖ×ɯƙɯÖÍɯÈÕàɯÖÛÏÌÙɯ

ÔÌÛÙÐÊÚȭɯ3ÏÌɯÛÖ×ɯ0!ɯÉàɯ"$ɪ#$ Ȯɯ0!șƘȮɯÐÚɯÙÈÕÒÌËɯșƘɯÈÕËɯșƗɯÉàɯ13&ɯÈÕËɯ32-ɪ#$ ȭɯ0!șƗȮɯÛÏÌɯÛÖ×ɯ0!ɯÉàɯ32-ɪ

#$ ȮɯÐÚɯÙÈÕÒÌËɯșƗɯÈÕËɯșƖɯÉàɯ13&ɯÈÕËɯ0!1ȭɯɯɯɯ 

 

 ÚɯÚÏÖÞÕɯÐÕɯÛÏÌɯÌßÈÔ×ÓÌȮɯÛÏÌɯÙÈÕÒÐÕÎÚɯ×ÙÖËÜÊÌËɯÉàɯ0!1ɯËÖɯÕÖÛɯÔÈÛÊÏɯÛÏÖÚÌɯÍÙÖÔɯÖÛÏÌÙɯÔÌÛÙÐÊÚȭɯ$2/-ɯ

ÔÈÐÕÛÈÐÕÚɯÛÏÈÛɯ0!1ɯÊÖÕÚÐËÌÙÚɯÌÝÌÙàɯÈÚ×ÌÊÛɯÖÍɯÈɯØÜÈÙÛÌÙÉÈÊÒɀÚɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÐÕÊÓÜËÐÕÎɯÙÜÚÏÐÕÎȮɯÚÈÊÒÚȮɯ×ÌÕÈÓÛÐÌÚȮɯ

ÈÕËɯ×ÈÚÚÐÕÎȭɯ3ÏÌàɯÈÓÚÖɯÈÙÎÜÌɯÛÏÈÛɯ0!1ɯÈÊÊÖÜÕÛÚɯÍÖÙɯÛÏÌɯÚ×ÌÊÐŗÊɯÊÖÕÛÌßÛɯÖÍɯÌÈÊÏɯ×ÓÈàȮɯÈÚÚÐÎÕÐÕÎɯËÐřÌÙÌÕÛɯÝÈÓÜÌÚɯ
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ÉÈÚÌËɯÖÕɯÏÖÞɯÔÜÊÏɯÐÛɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯÛÌÈÔɅÚɯÚÜÊÊÌÚÚȭɯ"ÙÐÛÐÊÚɯÈÙÎÜÌɯÛÏÈÛɯ0!1ɯÐÕÊÓÜËÌÚɯÚÜÉÑÌÊÛÐÝÌɯÌÓÌÔÌÕÛÚȮɯ

ÔÈÒÐÕÎɯÐÛɯÓÌÚÚɯÙÌÓÐÈÉÓÌɯÛÏÈÕɯÖÉÑÌÊÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚȭɯ 
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3ÈÉÓÌɯƗȭɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯÙÈÛÐÕÎÚɯÈÕËɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯÛÖ×ɯƕƔɯ0!Ú 

 

0! 13& 0!1 Ὑ  
22-ɪ#$  32-ɪ#$  

$2 Ὑ  "$2 Ὑ  $Ȼ1Ñȼ — — — Ȣ Ὑ Ȣ $Ȼ1Ñȼ 

0!ɯƕ ƕƖƛȭƕ ƛƗȭƗ ƚ ƕȭƔƔƔ ƕ ƔȭƜƜƘ Ɨ Ɨ ƔȭƝƙƗ ƕȭƔƔƔ ƔȭƝƙƗ Ɩ Ɩ 

0!ɯƖ ƕƕƛȭƛ ƚƜȭƖ Ɲ ƕȭƔƔƔ ƕ ƔȭƝƕƚ Ɩ Ɩ ƕȭƔƔƔ ƔȭƜƗƕ ƔȭƜƗƕ ƚ ƚ 

0!ɯƗ ƕƕƚȭƙ ƛƛȭƛ Ɩ ƕȭƔƔƔ ƕ ƔȭƜƘƗ Ɲ ƕƔ ƔȭƝƚƔ ƕȭƔƔƔ ƔȭƝƚƔ ƕ ƕ 

0!ɯƘ ƕƕƘȭƜ ƚƝȭƖ ƛ ƕȭƔƔƔ ƕ ƔȭƝƚƛ ƕ ƕ ƕȭƔƔƔ ƔȭƝƕƘ ƔȭƝƕƘ Ɨ Ɨ 

0!ɯƙ ƕƕƗȭƖ ƛƘȭƕ ƙ ƕȭƔƔƔ ƕ ƔȭƜƜƕ Ƙ Ƙ ƔȭƝƛƕ ƔȭƜƜƗ ƔȭƜƙƜ Ƙ Ƙ 

0!ɯƚ ƕƕƖȭƔ ƚƗȭƘ ƕƖ ƕȭƔƔƔ ƕ ƔȭƜƘƝ ƛ ƙ ƕȭƔƔƔ ƔȭƜƗƖ ƔȭƜƗƖ ƙ ƙ 

0!ɯƛ ƕƔƙȭƛ ƚƕȭƙ ƕƗ ƔȭƝƙƛ ƕƘ ƔȭƜƕƛ ƕƗ ƕƗ ƔȭƝƙƕ ƔȭƜƖƜ ƔȭƛƜƛ Ɯ Ɯ 

0!ɯƜ ƕƔƗȭƔ ƚƜȭƛ Ɯ ƔȭƝƚƝ ƕƕ ƔȭƜƙƙ ƚ ƚ ƔȭƝƙƝ ƔȭƜƕƛ ƔȭƛƜƗ Ɲ Ɲ 

0!ɯƝ ƕƔƕȭƚ ƚƚȭƝ ƕƔ ƕȭƔƔƔ ƕ ƔȭƜƗƚ ƕƖ ƕƕ ƔȭƝƚƖ ƔȭƜƙƘ ƔȭƜƖƖ ƛ ƛ 

0!ɯƕƔ ƕƔƔȭƙ ƜƗȭƚ ƕ ƕȭƔƔƔ ƕ ƔȭƚƚƗ ƕƘ ƕƘ ƕȭƔƔƔ ƔȭƚƛƘ ƔȭƚƛƘ ƕƘ ƕƘ 

0!ɯƕƕ ƝƝȭƖ ƚƕȭƔ ƕƘ ƔȭƝƚƖ ƕƗ ƔȭƜƙƜ ƙ ƛ ƔȭƝƚƖ ƔȭƛƜƙ Ɣȭƛƙƙ ƕƖ ƕƖ 

0!ɯƕƖ ƝƜȭƜ ƛƘȭƗ Ƙ ƕȭƔƔƔ ƕ ƔȭƜƘƙ Ɯ Ɯ ƕȭƔƔƔ ƔȭƛƖƜ ƔȭƛƖƜ ƕƗ ƕƗ 

0!ɯƕƗ ƝƜȭƖ ƛƘȭƚ Ɨ ƔȭƝƚƜ ƕƖ ƔȭƜƗƛ ƕƕ ƕƖ ƔȭƝƖƘ ƔȭƜƖƙ ƔȭƛƚƖ ƕƕ ƕƕ 

0!ɯƕƘ ƝƛȭƘ ƚƘȭƝ ƕƕ ƕȭƔƔƔ ƕ ƔȭƜƘƖ ƕƔ Ɲ ƕȭƔƔƔ Ɣȭƛƚƚ Ɣȭƛƚƚ ƕƔ ƕƔ 

$Ȼ1Ñȼȯɯ ÕÛÐÊÐ×ÈÛÌËɯ1ÈÕÒɯÉÈÚÌËɯÖÕɯÙÈÕÒɯÐÕɯ3ÈÉÓÌɯƖȭ 
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3ÈÉÓÌɯƘȭɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯÙÈÛÐÕÎÚɯÈÕËɯÙÈÕÒÐÕÎÚɯÍÖÙɯÛÏÌɯÛÖ×ɯƙɯ0!Ú 

 

#,4 13& 0!1 Ὑ  
22-ɪ#$  32-ɪ#$  

$2 Ὑ  "$2 Ὑ  $Ȼ1Ñȼ — — — Ȣ Ὑ Ȣ $Ȼ1Ñȼ 

0!ɯƕ ƕƖƛȭƕ ƛƗȭƗ ƚ ƕȭƔƔƔ ƕ ƔȭƝƔƕ Ɩ Ɨ ƔȭƝƙƗ ƕȭƔƔƔ ƔȭƝƙƗ Ɩ Ɩ 

0!ɯƖ ƕƕƛȭƛ ƚƜȭƖ Ɯ ƕȭƔƔƔ ƕ ƔȭƜƜƛ Ɨ Ɩ ƕȭƔƔƔ ƔȭƜƗƕ ƔȭƜƗƕ ƚ ƚ 

0!ɯƗ ƕƕƚȭƙ ƛƛȭƛ Ɩ ƕȭƔƔƔ ƕ ƔȭƛƝƛ ƚ ƛ ƔȭƝƚƔ ƕȭƔƔƔ ƔȭƝƚƔ ƕ ƕ 

0!ɯƘ ƕƕƘȭƜ ƚƝȭƖ ƛ ƕȭƔƔƔ ƕ ƔȭƝƙƜ ƕ ƕ ƕȭƔƔƔ ƔȭƝƕƘ ƔȭƝƕƘ Ɨ Ɨ 

0!ɯƙ ƕƕƗȭƖ ƛƘȭƕ ƙ ƕȭƔƔƔ ƕ ƔȭƜƗƙ ƙ Ƙ ƔȭƝƛƕ ƔȭƜƜƗ ƔȭƜƙƜ Ƙ Ƙ 

0!ɯƚ ƕƕƖȭƔ ƚƗȭƘ Ɲ ƕȭƔƔƔ ƕ ƔȭƜƘƚ Ƙ ƙ ƕȭƔƔƔ ƔȭƜƗƖ ƔȭƜƗƖ ƙ ƙ 

0!ɯƕƔ ƕƔƔȭƙ ƜƗȭƚ ƕ ƕȭƔƔƔ ƕ Ɣȭƚƙƚ Ɲ Ɲ ƕȭƔƔƔ ƔȭƚƛƘ ƔȭƚƛƘ Ɲ Ɲ 

0!ɯƕƖ ƝƜȭƜ ƛƘȭƗ Ƙ ƕȭƔƔƔ ƕ ƔȭƛƜƗ Ɯ ƚ ƕȭƔƔƔ ƔȭƛƖƜ ƔȭƛƖƜ Ɯ Ɯ 

0!ɯƕƗ ƝƜȭƖ ƛƘȭƚ Ɨ ƔȭƝƛƖ Ɲ ƔȭƛƜƙ ƛ Ɯ ƔȭƝƖƘ ƔȭƜƖƙ ƔȭƛƚƖ ƛ ƛ 
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3ÈÉÓÌɯƙȯɯ3Ö×ɯŗÝÌɯ0!ÚɯÍÖÙɯÌÈÊÏɯÊÈÚÌ 

 

Rank RTG QBR 
SSN-DEA TSN-DEA 

Case 1 Case 2 Case 3 Case 1 Case 2 Case 3 

1 QB 1 QB 10 QB 4 QB 4 QB 4 QB 3 QB 3 QB 3 

2 QB 2 QB 3 QB 2 QB 2 QB 1 QB 1 QB 1 QB 1 

3 QB 3 QB 13 QB 1 QB 1 QB 2 QB 4 QB 4 QB 4 

4 QB 4 QB 12 QB 5 QB 5 QB 6 QB 5 QB 5 QB 5 

5 QB 5 QB 5 QB 8 QB 6 QB 5 QB 6 QB 6 QB 6 

"ÈÚÌɯƕȯɯ ÓÓɯƖƙɯ0!ÚɯÈÙÌɯÌÝÈÓÜÈÛÌËȰɯ"ÈÚÌɯƖȯɯ3Ö×ɯƕƔɯ0!ÚɯÈÙÌɯÌÝÈÓÜÈÛÌËȰɯ"ÈÚÌɯƗȯɯ3Ö×ɯƙɯ0!ÚɯÈÙÌɯÌÝÈÓÜÈÛÌË 
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(ÕɯÍÈÊÛȮɯ0!1ɯÏÈÚɯÎÌÕÌÙÈÛÌËɯÙÌÚÜÓÛÚɯÛÏÈÛɯÔÈÕàɯÏÈÝÌɯÙÐËÐÊÜÓÌËȮɯÚÜÊÏɯÈÚɯÙÈÕÒÐÕÎɯÈɯØÜÈÙÛÌÙÉÈÊÒɯÈÉÖÝÌɯ3ÖÔɯ!ÙÈËàȮɯ

ÛÏÌɯƖƔƕƙɯ2Ü×ÌÙɯ!ÖÞÓɯ,5/ȮɯÓÌÈËÐÕÎɯÔÈÕàɯÛÖɯØÜÌÚÛÐÖÕɯÐÛÚɯÈÊÊÜÙÈÊàȭɯ42 ɯ3ÖËÈàɯÚÛÈÛÌËɯÛÏÈÛɯ$2/-ɀÚɯ0!1ɯÐÚɯÛÏÌɯ

ÓÌÈÚÛɯÜÚÌÍÜÓɯÚÛÈÛÐÚÛÐÊɯÐÕɯÚ×ÖÙÛÚȭɯ3ÏÌɯÕÜÔÌÙÐÊÈÓɯÌßÈÔ×ÓÌɯÈÓÚÖɯÊÓÌÈÙÓàɯÚÏÖÞÚɯØÜÌÚÛÐÖÕÈÉÓÌɯÙÌÚÜÓÛÚɯÍÙÖÔɯ0!1ȭɯ3ÏÌɯ

22-ɪɯÈÕËɯ32-ɪ#$ ɯÔÌÛÏÖËÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÈÓÐÎÕɯÞÐÛÏɯ13&ȮɯÌÝÌÕɯÛÏÖÜÎÏɯÛÏÌàɯËÐÚÈÎÙÌÌɯÖÕɯÛÏÌɯÛÖ×ɯ

ØÜÈÙÛÌÙÉÈÊÒȭɯ3ÈÉÓÌɯƙɯÚÏÖÞÚɯÛÏÈÛɯ22-ɪɯÈÕËɯ32-ɪ#$ ɯÙÈÕÒɯÍÖÜÙɯØÜÈÙÛÌÙÉÈÊÒÚɯÐÕɯÛÏÌɯÛÖ×ɯŗÝÌɯÖÜÛɯÖÍɯÛÏÌɯŗÝÌɯÓÐÚÛÌËɯ

Éàɯ13&ȭɯ 

 

24,, 18ɯ -#ɯ".-"+42(.-2 

(ÕɯÛÏÌɯ-%+ȮɯÛÏÌɯÓÌÈÎÜÌɯÞÐÛÏɯÛÏÌɯÏÐÎÏÌÚÛɯÙÌÝÌÕÜÌɯÈÔÖÕÎɯÈÓÓɯÚ×ÖÙÛÚȮɯÛÏÌɯØÜÈÙÛÌÙÉÈÊÒɯȹ0!ȺɯÐÚɯÎÌÕÌÙÈÓÓàɯÊÖÕÚÐËÌÙÌËɯ

ÛÏÌɯÔÖÚÛɯÐÔ×ÖÙÛÈÕÛɯ×ÓÈàÌÙɯÐÕɯÈɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚȭɯ6ÏÌÕɯÌÝÈÓÜÈÛÐÕÎɯÈɯ0!ȮɯÛÞÖɯÔÈÐÕɯØÜÈÓÐÛÐÌÚɯÛÖɯÊÖÕÚÐËÌÙɯÈÙÌɯ

×ÈÚÚÐÕÎɯÚÒÐÓÓɯÈÕËɯÛÌÈÔÞÖÙÒȭɯ3ÏÌɯ×ÈÚÚÌÙɯÙÈÛÐÕÎɯȹ13&ȺɯÈÕËɯ3ÖÛÈÓɯ0ÜÈÙÛÌÙÉÈÊÒɯ1ÈÛÐÕÎɯȹ0!1ȺɯÈÙÌɯÜÚÌËɯÛÖɯÈÚÚÌÚÚɯÈɯ

0!ɀÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ'ÖÞÌÝÌÙȮɯÉÖÛÏɯÔÌÛÙÐÊÚɯÔÈàɯÕÖÛɯÍÜÓÓàɯÊÈ×ÛÜÙÌɯÛÏÌÚÌɯÛÞÖɯÛÙÈÐÛÚȭɯ13&ɯÛà×ÐÊÈÓÓàɯ

ÊÖÔÉÐÕÌÚɯÛÏÌÔȮɯÉÜÛɯ0!1ȮɯÊÙÌÈÛÌËɯÉàɯ$2/-ȮɯÏÈÚɯÍÈÊÌËɯÊÙÐÛÐÊÐÚÔɯÉÌÊÈÜÚÌɯ$2/-ɯÏÈÚɯÕÖÛɯÍÜÓÓàɯÙÌÝÌÈÓÌËɯÛÏÌɯ

ÊÖÔ×ÓÌßɯÍÖÙÔÜÓÈɯÐÛɯÜÚÌÚȭɯ3ÏÐÚɯÓÈÊÒɯÖÍɯÛÙÈÕÚ×ÈÙÌÕÊàɯÏÈÚɯÓÌËɯÛÖɯ×ÌÙÊÌÐÝÌËɯÐÕÊÖÕÚÐÚÛÌÕÊÐÌÚɯÈÕËɯÚÜÉÑÌÊÛÐÝÐÛàȭɯ 

 

3ÏÐÚɯ×È×ÌÙɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÛÞÖɪÚÛÈÎÌɯÕÌÛÞÖÙÒɯ#ÈÛÈɯ$ÕÝÌÓÖ×ÔÌÕÛɯ ÕÈÓàÚÐÚɯȹ32-ɪ#$ ȺɯÔÌÛÏÖËÖÓÖÎàɯÛÖɯÈÕÈÓàáÌɯ

ÛÞÖɯÈÚ×ÌÊÛÚɯÖÍɯ0!ɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ32-ɪ#$ ɯÈÚÚÐÚÛÚɯËÌÊÐÚÐÖÕɪÔÈÒÌÙÚɯÐÕɯÌÝÈÓÜÈÛÐÕÎɯÛÏÌɯÌŚÊÐÌÕÊàɯÖÍɯÌÈÊÏɯÚÛÈÎÌɯ

ÈÕËɯÛÏÌɯÖÝÌÙÈÓÓɯ×ÙÖÊÌÚÚɯȹ*ÈÖȮɯƖƔƕƛȺȭɯ4ÚÐÕÎɯ32-ɪ#$ ɯÛÖɯÈÚÚÌÚÚɯÈɯ0!ɅÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÐÚɯÈÕɯÈ××ÙÖ×ÙÐÈÛÌɯ

È××ÙÖÈÊÏɯÍÖÙɯÌßÈÔÐÕÐÕÎɯÛÏÌÚÌɯÛÞÖɯËÐÔÌÕÚÐÖÕÚȭɯ3ÏÌɯÒÌàɯØÜÌÚÛÐÖÕɯÛÏÌÕɯÉÌÊÖÔÌÚȯɯÏÖÞɯÚÏÖÜÓËɯÛÏÌɯÝÈÙÐÖÜÚɯ

×ÌÙÍÖÙÔÈÕÊÌɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÛÏÌɯ0!ɯÉÌɯÊÓÈÚÚÐŗÌËɯÐÕÛÖɯÐÕ×ÜÛÚȮɯÐÕÛÌÙÔÌËÐÈÛÌÚȮɯÈÕËɯÖÜÛ×ÜÛÚɯÚÖɯÛÏÈÛɯÛÏÌɯÌŚÊÐÌÕÊàɯ

ÚÊÖÙÌɯÖÍɯÛÏÌɯÐÕÐÛÐÈÓɯÚÛÈÎÌɯÈÊÊÜÙÈÛÌÓàɯÙÌŘÌÊÛÚɯÏÐÚɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÈÕËɯÛÏÌɯÌŚÊÐÌÕÊàɯÚÊÖÙÌɯÖÍɯÛÏÌɯÕÌßÛɯÚÛÈÎÌɯ

ÔÌÈÚÜÙÌÚɯÛÏÌɯ0!ɅÚɯÊÖÕÛÙÐÉÜÛÐÖÕɯÛÖɯÛÏÌɯÛÌÈÔɀÚɯÚÜÊÊÌÚÚȳɯɯɯɯ 

 

3ÏÌɯÛÖ×ɯƖƙɯ-%+ɯØÜÈÙÛÌÙÉÈÊÒÚȮɯÙÈÕÒÌËɯÉàɯ13&ȮɯÈÙÌɯÚÌÓÌÊÛÌËɯÈÕËɯÜÚÌËɯÈÚɯÕÜÔÌÙÐÊÈÓɯÌßÈÔ×ÓÌÚȭɯ3ÏÌɯÙÈÕÒÐÕÎÚɯ

ÖÉÛÈÐÕÌËɯÛÏÙÖÜÎÏɯ13&Ȯɯ0!1Ȯɯ22-ɪ#$ ɯȹ3ɪ#$ ɯÈÕËɯ"$ɪ#$ ȺȮɯÈÕËɯ32-ɪ#$ ɯÈÙÌɯÊÖÔ×ÈÙÌËȭɯ13&Ȯɯ"$ɪ#$ Ȯɯ

ÈÕËɯ32-ɪ#$ ɯÊÖÕÚÐÚÛÌÕÛÓàɯÐËÌÕÛÐÍàɯÛÏÌɯÛÖ×ɯŗÝÌɯØÜÈÙÛÌÙÉÈÊÒÚȮɯÈÓÛÏÖÜÎÏɯÛÏÌÐÙɯÚ×ÌÊÐŗÊɯÙÈÕÒÐÕÎÚɯÚÏÖÞɯÚÓÐÎÏÛɯ

ÝÈÙÐÈÛÐÖÕÚȭɯ0!1ɯ×ÓÈÊÌÚɯÛÞÖɯØÜÈÙÛÌÙÉÈÊÒÚɯÐÕɯÛÏÌɯÛÖ×ɯŗÝÌȮɯÈÚɯÙÈÕÒÌËɯÉàɯÖÛÏÌÙɯÔÌÛÏÖËÚȰɯÏÖÞÌÝÌÙȮɯÛÏÌɯÙÌÔÈÐÕÐÕÎɯ

ÛÏÙÌÌɯÈÙÌɯÙÈÕÒÌËɯÓÖÞÌÙɯÉàɯÛÏÖÚÌɯÔÌÛÏÖËÚȭɯ6ÐÛÏɯÛÞÖɯ$2ÚɯÈÛɯÌÈÊÏɯÚÛÈÎÌȮɯ32-ɪ#$ ɯÌÕÈÉÓÌÚɯÜÚɯÛÖɯËÐřÌÙÌÕÛÐÈÛÌɯ

ÉÌÛÞÌÌÕɯÛÞÖɯÊÈÛÌÎÖÙÐÌÚɯÖÍɯØÜÈÙÛÌÙÉÈÊÒɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÛÖɯÈÚÚÌÚÚɯÏÐÚɯÖÝÌÙÈÓÓɯ×ÈÚÚÐÕÎɯÌŚÊÈÊàȮɯÈÚɯÙÌ×ÙÌÚÌÕÛÌËɯ

ÉàɯÛÏÌɯÊÌÕÛÙÈÓÐáÌËɯ$2ȭɯ 

 

3ÏÐÚɯ×È×ÌÙɯÍÖÊÜÚÌÚɯÚÖÓÌÓàɯÖÕɯÚÛÈÛÐÚÛÐÊÚɯÙÌÓÈÛÌËɯÛÖɯ×ÈÚÚÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ%ÜÙÛÏÌÙɯÙÌÚÌÈÙÊÏɯÐÚɯÕÌÌËÌËɯÛÖɯËÌÝÌÓÖ×ɯÈɯ

ÔÖÙÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÔÌÛÏÖËɯÛÏÈÛɯÈÊÊÖÜÕÛÚɯÍÖÙɯÈÓÓɯÈÚ×ÌÊÛÚɯÖÍɯÈɯ0!ɀÚɯ×ÓÈàȮɯÐÕÊÓÜËÐÕÎɯÙÜÚÏÐÕÎɯàÈÙËÚȮɯ

ÛÖÜÊÏËÖÞÕÚȮɯÚÈÊÒÚȮɯÈÕËɯ×ÌÕÈÓÛÐÌÚȭɯɯ 

 

1$%$1$-"$2 
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1ÌÍÌÙÌÕÊÌÚɯÈÙÌɯÈÝÈÐÓÈÉÓÌɯÜ×ÖÕɯÙÌØÜÌÚÛɯÍÙÖÔɯ'ÖÕÎȭ 

,ÜÓÛÐÓÐÕÎÜÈÓɯÈÕËɯ,ÜÓÛÐÔÖËÈÓɯ (ɯÍÖÙɯ,ÌËÐÈɯ(ÕÛÌÎÙÐÛàȯɯ#ÌÛÌÊÛÐÖÕɯÖÍɯ'ÈÙÔÍÜÓɯ-ÈÙÙÈÛÐÝÌÚ 

0Ðɯ2ÏÌÕÎƕȮɯ2ÖÔàÈɯ/ÈÕÊÏÈÓƕȮɯ2ÐÙÈÕÜÚÏɯ*ÖÚÛÈÕàÈÕƖȮɯ ÕËÙÌÚɯ%ÖÙÛÐÕÖƕ 
ƕ-84Ȯɯ-8Ȯɯ-8Ȯɯ42 ȭɯƖ-84Ȯɯ-8"Ȯɯ-8Ȯɯ42  

 

 

,ÜÓÛÐÓÐÕÎÜÈÓɯÈÕËɯ,ÜÓÛÐÔÖËÈÓɯ (ɯÍÖÙɯ,ÌËÐÈɯ(ÕÛÌÎÙÐÛàȯɯ#ÌÛÌÊÛÐÖÕɯÖÍɯ'ÈÙÔÍÜÓɯ-ÈÙÙÈÛÐÝÌÚɯ ÊÙÖÚÚɯ+ÈÕÎÜÈÎÌÚɯÈÕËɯ

%ÖÙÔÈÛÚ 

 

0Ðɯ2ÏÌÕÎ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ØÚƖƖƔƔɑÕàÜȭÌËÜ 

 

2ÖÔàÈɯ/ÈÕÊÏÈÓɯ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

Ú×ƛƝƗƔɑÕàÜȭÌËÜ 

 

2ÐÙÐɯɁ2ÐÙÈÕÜÚÏɂɯ*ÖÚÛÈÕàÈÕ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÚÒƕƕƘƕƚɑÕàÜȭÌËÜ 

 

#Ùȭɯ ÕËÙÌÚɯ%ÖÙÛÐÕÖ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÈÎÍƖƘƝɑÕàÜȭÌËÜ 

 

 

 !231 "3 

3ÏÌɯÈÊÊÌÓÌÙÈÛÌËɯÚ×ÙÌÈËɯÖÍɯßÌÕÖ×ÏÖÉÐÊɯËÐÚÊÖÜÙÚÌɯÈÕËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÊÙÖÚÚɯÎÓÖÉÈÓɯÔÌËÐÈɯÌÊÖÚàÚÛÌÔÚɯ×ÖÚÌÚɯÈɯ

ÚÐÎÕÐŗÊÈÕÛɯÛÏÙÌÈÛɯÛÖɯÑÖÜÙÕÈÓÐÚÛÐÊɯÐÕÛÌÎÙÐÛàȭɯ'ÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯÕÖÞɯÊÐÙÊÜÓÈÛÌɯÕÖÛɯÖÕÓàɯÐÕɯÛÌßÛɯÉÜÛɯÈÓÚÖɯÐÕɯÈÜËÐÖɯ

ÈÕËɯÝÐËÌÖȮɯÙÌØÜÐÙÐÕÎɯÚÖÓÜÛÐÖÕÚɯÛÏÈÛɯÍÜÕÊÛÐÖÕɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÔÖËÈÓÐÛÐÌÚɯÈÕËɯÓÈÕÎÜÈÎÌÚȭɯ$ßÐÚÛÐÕÎɯÈ××ÙÖÈÊÏÌÚɯÈÙÌɯ

mailto:qs2200@nyu.edu
mailto:sp7930@nyu.edu
mailto:sk11416@nyu.edu
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ÍÙÈÎÔÌÕÛÌËȮɯÍÖÊÜÚÐÕÎɯÖÕɯÚÐÕÎÓÌɯÍÖÙÔÈÛÚɯÈÕËɯÍÈÐÓÐÕÎɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯÙÌÈÓÐÛÐÌÚɯÖÍɯÕÌÞÚÙÖÖÔɯÞÖÙÒŘÖÞÚȭɯ3ÏÐÚɯÚÛÜËàɯ

ÐÕÛÙÖËÜÊÌÚɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌȮɯÈɯÔÜÓÛÐÓÐÕÎÜÈÓɯÈÕËɯÔÜÓÛÐÔÖËÈÓɯÍÙÈÔÌÞÖÙÒɯÍÖÙɯËÌÛÌÊÛÐÕÎɯßÌÕÖ×ÏÖÉÐÊɯÈÕËɯ

ÔÐÚÓÌÈËÐÕÎɯÕÈÙÙÈÛÐÝÌÚɯÐÕɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖȭɯ3ÏÌɯÚàÚÛÌÔɯÐÕÛÌÎÙÈÛÌÚɯ6ÏÐÚ×ÌÙɯÍÖÙɯÔÜÓÛÐÓÐÕÎÜÈÓɯÚ×ÌÌÊÏɯ

ÛÙÈÕÚÊÙÐ×ÛÐÖÕȮɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÍÖÙɯÊÖÕÛÌßÛÜÈÓɯÊÓÈÚÚÐŗÊÈÛÐÖÕȮɯÈÕËɯÓÐÎÏÛÞÌÐÎÏÛɯÊÖÔ×ÜÛÌÙɯÝÐÚÐÖÕɯ

ÛÖÖÓÚɯÍÖÙɯÎÌÚÛÜÙÌɪÉÈÚÌËɯÊÜÌÚȮɯËÌ×ÓÖàÌËɯÞÐÛÏÐÕɯÈɯÚÊÈÓÈÉÓÌɯ%ÓÈÚÒɪÉÈÚÌËɯÈÙÊÏÐÛÌÊÛÜÙÌȭɯ$ÝÈÓÜÈÛÐÖÕɯÞÐÛÏɯÊÜÙÈÛÌËɯ

ÔÜÓÛÐÓÐÕÎÜÈÓɯËÈÛÈÚÌÛÚɯÈÕËɯÕÌÞÚÙÖÖÔɪÚÛàÓÌɯÜÚÈÉÐÓÐÛàɯÛÌÚÛÐÕÎɯËÌÔÖÕÚÛÙÈÛÌÚɯ×ÙÖÔÐÚÐÕÎɯÙÌÚÜÓÛÚȭɯ3ÌßÛɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯ

ÈÊÏÐÌÝÌËɯÈÕɯ%ƕɪÚÊÖÙÌɯÖÍɯƝƕȭƘǔȮɯÞÏÐÓÌɯÖÝÌÙÈÓÓɯËÌÛÌÊÛÐÖÕɯÈÊÊÜÙÈÊàɯÍÖÙɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯÙÈÕÎÌËɯÍÙÖÔɯƜƙɬƝƔǔȭɯ
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ÛÌßÛȮɯÈÕËɯÝÐÚÜÈÓɯÈÕÈÓàÚÐÚɯÞÐÛÏÐÕɯÈɯÜÕÐŗÌËɯÚàÚÛÌÔɯ×ÙÖÝÐËÌÚɯÈɯÛÙÈÕÚÍÌÙÈÉÓÌɯÉÓÜÌ×ÙÐÕÛɯÍÖÙɯÙÌÈÓɪÛÐÔÌȮɯÔÜÓÛÐÓÐÕÎÜÈÓȮɯ
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3ÏÌɯÜÕ×ÙÌÊÌËÌÕÛÌËɯÎÙÖÞÛÏɯÖÍɯËÐÎÐÛÈÓɯÔÌËÐÈɯÏÈÚɯËÙÈÔÈÛÐÊÈÓÓàɯÙÌÚÏÈ×ÌËɯÛÏÌɯÎÓÖÉÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÌÊÖÚàÚÛÌÔȭɯ

-ÌÞÚɯÈÕËɯÊÖÔÔÜÕÐÊÈÛÐÖÕɯÐÕÊÙÌÈÚÐÕÎÓàɯŘÖÞɯÛÏÙÖÜÎÏɯÚÖÊÐÈÓɯ×ÓÈÛÍÖÙÔÚȮɯÝÐËÌÖɪÚÏÈÙÐÕÎɯÚÐÛÌÚȮɯÈÕËɯÛÙÈÕÚÕÈÛÐÖÕÈÓɯ

ÕÌÛÞÖÙÒÚȮɯÈÔ×ÓÐÍàÐÕÎɯÉÖÛÏɯÓÌÎÐÛÐÔÈÛÌɯÈÕËɯÔÈÓÐÊÐÖÜÚɯÕÈÙÙÈÛÐÝÌÚɯÈÛɯÌßÛÙÈÖÙËÐÕÈÙàɯÚÊÈÓÌȭɯ6ÐÛÏɯÛÏÐÚɯÚÏÐÍÛȮɯÛÏÌɯÙÐÚÒɯ

ÖÍɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȮɯÏÈÛÌɯÚ×ÌÌÊÏȮɯÈÕËɯÖÛÏÌÙɯÍÖÙÔÚɯÖÍɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯÏÈÚɯÎÙÖÞÕɯÈÊÜÛÌȮɯÛÏÙÌÈÛÌÕÐÕÎɯÛÏÌɯÐÕÛÌÎÙÐÛàɯ

ÖÍɯÑÖÜÙÕÈÓÐÚÔȮɯ×ÖÓÐÊàÔÈÒÐÕÎȮɯÈÕËɯ×ÜÉÓÐÊɯÛÙÜÚÛɯȹ!ÈÓàɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ.ÙÎÈÕÐáÈÛÐÖÕÚȮɯÎÖÝÌÙÕÔÌÕÛÚȮɯÈÕËɯÕÌÞÚÙÖÖÔÚɯ

ÈÓÐÒÌɯÍÈÊÌɯÈɯ×ÙÌÚÚÐÕÎɯÊÏÈÓÓÌÕÎÌȯɯÏÖÞɯÛÖɯËÌÝÌÓÖ×ɯÚÊÈÓÈÉÓÌȮɯÔÜÓÛÐÓÐÕÎÜÈÓȮɯÈÕËɯÔÜÓÛÐÔÖËÈÓɯÚàÚÛÌÔÚɯÊÈ×ÈÉÓÌɯÖÍɯ
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ÉÈÚÌËɯÍÈÒÌɪÕÌÞÚɯËÌÛÌÊÛÖÙÚȮɯÞÏÐÓÌɯÈËÝÈÕÊÐÕÎɯÊÖÕÚÐËÌÙÈÉÓàȮɯÈÙÌɯÖÍÛÌÕɯÚÐÓÖÌËɯÛÖɯÚÐÕÎÓÌɯÓÈÕÎÜÈÎÌÚɯÖÙɯÔÖËÈÓÐÛÐÌÚɯ

ȹ,ÐÏÈàÓÖÝȮɯ&ÌÖÙÎÐÌÝȮɯȫɯ-ÈÒÖÝȮɯƖƔƕƙȺȭɯ2ÐÔÐÓÈÙÓàȮɯÛÖÖÓÚɯÛÈÙÎÌÛÐÕÎɯÈÉÜÚÐÝÌɯÖÙɯÏÈÛÌÍÜÓɯÓÈÕÎÜÈÎÌɯÍÙÌØÜÌÕÛÓàɯÙÌÓàɯÖÕɯ

ÕÈÙÙÖÞɯËÈÛÈÚÌÛÚȮɯÔÈÒÐÕÎɯÛÏÌÔɯÉÙÐŲÓÌɯÞÏÌÕɯÊÖÕÍÙÖÕÛÌËɯÞÐÛÏɯÐÔ×ÓÐÊÐÛɯÉÐÈÚȮɯÚÈÙÊÈÚÔȮɯÖÙɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÝÈÙÐÈÛÐÖÕɯ
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ÜÕËÌÙÌß×ÓÖÙÌËȮɯËÌÚ×ÐÛÌɯÉÌÐÕÎɯÛÏÌɯËÖÔÐÕÈÕÛɯÍÖÙÔÈÛÚɯÐÕɯÛÖËÈàɀÚɯËÐÎÐÛÈÓɯÌÕÝÐÙÖÕÔÌÕÛɯȹ6ÜɯÌÛɯÈÓȭȮɯƖƔƖƗȰɯ+ÐɯÌÛɯÈÓȭȮɯ

ƖƔƖƗȺȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯÖÍÛÌÕɯÌÝÈËÌɯÌÈÙÓàɯËÌÛÌÊÛÐÖÕɯÉàɯÌß×ÓÖÐÛÐÕÎɯÞÌÈÒÕÌÚÚÌÚɯÈÊÙÖÚÚɯÔÖËÈÓÐÛÐÌÚɯ
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ÊÏÌÊÒÐÕÎɯÐÕÐÛÐÈÛÐÝÌÚɯÏÈÝÌɯÎÙÖÞÕɯÎÓÖÉÈÓÓàȮɯÉÜÛɯÛÏÌàɯÙÌÔÈÐÕɯÙÌÚÖÜÙÊÌɪÐÕÛÌÕÚÐÝÌȮɯÙÌÓàÐÕÎɯÏÌÈÝÐÓàɯÖÕɯÏÜÔÈÕɯ
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,ÈÛÏÌÞȮɯ#ÜŲȮɯ&ÖàÈÓȮɯȫɯ,ÜÒÏÌÙÑÌÌȮɯƖƔƖƕȺȭɯ"ÖÓÓÌÊÛÐÝÌÓàȮɯÛÏÌÚÌɯŗÕËÐÕÎÚɯÔÈÒÌɯÛÏÌɯÊÈÚÌɯÍÖÙɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯ

ÚàÚÛÌÔɯÛÏÈÛɯÚ×ÈÕÚɯÔÖËÈÓÐÛÐÌÚɯÈÕËɯÓÈÕÎÜÈÎÌÚȭ 

 

3ÏÌɯ×ÖÛÌÕÛÐÈÓɯÉÌÕÌŗÛÚɯÖÍɯÚÜÊÏɯÈɯÚàÚÛÌÔɯÌßÛÌÕËɯÉÌàÖÕËɯÊÖÕÛÌÕÛɯÔÖËÌÙÈÛÐÖÕȭɯ%ÖÙɯÑÖÜÙÕÈÓÐÚÔȮɯÙÌÈÓɪÛÐÔÌɯËÌÛÌÊÛÐÖÕɯ

ÖÍɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÈÉÜÚÌɯ×ÙÖÛÌÊÛÚɯÛÏÌɯÊÙÌËÐÉÐÓÐÛàɯÖÍɯÕÌÞÚÙÖÖÔÚɯÈÕËɯÌÕÚÜÙÌÚɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÙÌÚÖÜÙÊÌÚɯÈÙÌɯ

ËÐÙÌÊÛÌËɯÌŚÊÐÌÕÛÓàɯȹ Ô×ÖÕÚÈÏɯȫɯ ÛÐÈÕÈÚÏÐÌȮɯƖƔƖƘȰɯ"ÈÙÙÐÓÏÖɯ2ÈÕÛÖÚȮɯƖƔƖƗȺȭɯ%ÖÙɯÉÜÚÐÕÌÚÚÌÚȮɯÈÜÛÖÔÈÛÌËɯËÌÛÌÊÛÐÖÕɯ

ÙÌËÜÊÌÚɯÙÌ×ÜÛÈÛÐÖÕÈÓɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÙÐÚÒÚȮɯÐÔ×ÙÖÝÐÕÎɯÙÌÚÐÓÐÌÕÊÌɯÐÕɯÈÕɯÌÕÝÐÙÖÕÔÌÕÛɯÞÏÌÙÌɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯ

ÊÈÕɯËÌÚÛÈÉÐÓÐáÌɯÔÈÙÒÌÛÚɯÖÙɯÌÙÖËÌɯÊÖÕÚÜÔÌÙɯÛÙÜÚÛɯȹ Óɪ9ÖÜÉÐȮɯ ÏÔÈËȮɯȫɯ ÉËÜÓɯ'ÈÔÐËȮɯƖƔƖƘȺȭɯ%ÖÙɯÚÖÊÐÌÛàɯÈÛɯ

ÓÈÙÎÌȮɯÚÊÈÓÈÉÓÌɯÔÜÓÛÐÓÐÕÎÜÈÓɯÚàÚÛÌÔÚɯÈËËÙÌÚÚɯÚÛÙÜÊÛÜÙÈÓɯÐÕÌØÜÐÛÐÌÚȮɯÈÚɯÔÖÚÛɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯËÌÛÌÊÛÐÖÕɯÊÜÙÙÌÕÛÓàɯ

ÊÌÕÛÌÙÚɯÖÕɯ$ÕÎÓÐÚÏȮɯÓÌÈÝÐÕÎɯÖÛÏÌÙɯÓÈÕÎÜÈÎÌÚɯÜÕËÌÙÚÌÙÝÌËɯȹ"ÖÕÕÌÈÜɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ#ÌÔÌÕÛÐÌÝÈɯȫɯ/ÈÕÊÏÌÕÒÖȮɯ

ƖƔƖƕȺȭ 



Ɯƕ 
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3ÏÌɯÖÝÌÙÈÓÓɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕɯÌß×ÓÖÙÌËɯÛÏÙÖÜÎÏɯÛÏÐÚɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÊÈÕɯÉÌɯÚÜÔÔÈÙÐáÌËɯÈÚɯÍÖÓÓÖÞÚȯɯ"ÈÕɯÈɯ

ÔÜÓÛÐÓÐÕÎÜÈÓȮɯÔÜÓÛÐÔÖËÈÓɯ (ɯÚàÚÛÌÔȮɯÜÕËÌÙ×ÐÕÕÌËɯÉàɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȮ 

ÙÌÓÐÈÉÓàɯËÌÛÌÊÛɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯÐÕɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖȮɯÛÏÌÙÌÉàɯÊÖÕÛÙÐÉÜÛÐÕÎɯÛÖɯÔÌËÐÈɯÐÕÛÌÎÙÐÛàɯÈÕËɯ

ÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÙÌÚÐÓÐÌÕÊÌȳɯ3ÖɯÈÕÚÞÌÙɯÛÏÐÚȮɯÞÌɯÐÔ×ÓÌÔÌÕÛɯÈɯÚàÚÛÌÔɯÐÕÛÌÎÙÈÛÐÕÎɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÌÔÉÌËËÐÕÎÚȮɯ

ÈÜÛÖÔÈÛÐÊɯÚ×ÌÌÊÏɯÙÌÊÖÎÕÐÛÐÖÕȮɯÈÕËɯÝÐËÌÖɪÛÌßÛɯÍÜÚÐÖÕɯÔÖËÌÓÚȮɯÌÝÈÓÜÈÛÐÕÎɯÐÛÚɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÎÈÐÕÚÛɯÌÚÛÈÉÓÐÚÏÌËɯ

ÉÈÚÌÓÐÕÌÚɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯËÈÛÈÚÌÛÚȭɯ"ÖÔ×ÈÙÈÛÐÝÌɯÈÕÈÓàÚÐÚɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÛÏÌɯÐÕÛÌÎÙÈÛÌËɯÚàÚÛÌÔɯÈÊÏÐÌÝÌÚɯ

ÏÐÎÏÌÙɯËÌÛÌÊÛÐÖÕɯÈÊÊÜÙÈÊàȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÐÕɯÔÜÓÛÐÓÐÕÎÜÈÓɯÈÕËɯÊÙÖÚÚɪÔÖËÈÓɯÚÊÌÕÈÙÐÖÚȮɯÚÜ××ÖÙÛÐÕÎɯÖÜÙɯÛÏÌÖÙÌÛÐÊÈÓɯ

ÊÓÈÐÔɯÛÏÈÛɯ++,ÚɯÈÕËɯÔÜÓÛÐÔÖËÈÓɯÓÌÈÙÕÐÕÎɯ×ÙÖÝÐËÌɯÈɯÚÊÈÓÈÉÓÌɯÚÖÓÜÛÐÖÕɯÛÖɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯËÌÛÌÊÛÐÖÕȭ 

 

3ÏÌɯ×È×ÌÙɯŘÖÞÚɯÉàɯŗÙÚÛɯÚÐÛÜÈÛÐÕÎɯÛÏÌɯ×ÙÖÉÓÌÔɯÞÐÛÏÐÕɯÛÏÌɯÚÊÏÖÓÈÙÓàɯËÌÉÈÛÌÚɯÖÕɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÏÈÙÔÍÜÓɯ

ÊÖÕÛÌÕÛɯËÌÛÌÊÛÐÖÕȮɯÛÏÌÕɯ×ÙÌÚÌÕÛÐÕÎɯÛÏÌɯÈÙÊÏÐÛÌÊÛÜÙÌɯÖÍɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÚàÚÛÌÔȮ 

ÍÖÓÓÖÞÌËɯÉàɯÌÔ×ÐÙÐÊÈÓɯÙÌÚÜÓÛÚɯÍÙÖÔɯÔÜÓÛÐÔÖËÈÓɯÈÕËɯÔÜÓÛÐÓÐÕÎÜÈÓɯÌÝÈÓÜÈÛÐÖÕÚȭɯ3ÏÌɯÈÕÈÓàÚÐÚɯÙÌŘÌÊÛÚɯÖÕɯÛÌÊÏÕÐÊÈÓɯ

×ÌÙÍÖÙÔÈÕÊÌȮɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯÐÔ×ÓÐÊÈÛÐÖÕÚȮɯÉÌÍÖÙÌɯÊÖÕÊÓÜËÐÕÎɯÞÐÛÏɯÉÙÖÈËÌÙɯÊÖÕÛÙÐÉÜÛÐÖÕÚɯÛÖɯ

ÑÖÜÙÕÈÓÐÚÔȮɯÎÖÝÌÙÕÈÕÊÌȮɯÈÕËɯÉÜÚÐÕÌÚÚɯ×ÙÖÊÌÚÚɯÈÜÛÖÔÈÛÐÖÕȭɯ4ÓÛÐÔÈÛÌÓàȮɯÛÏÌɯÞÖÙÒɯÊÖÕÛÙÐÉÜÛÌÚɯÈɯÝÈÓÐËÈÛÌËɯ×ÙÖÖÍɯ

ÖÍɯÊÖÕÊÌ×ÛɯÛÏÈÛɯÕÖÛɯÖÕÓàɯÐÔ×ÙÖÝÌÚɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯËÌÛÌÊÛÐÖÕɯÉÜÛɯÈÓÚÖɯÚÌÙÝÌÚɯÈÚɯÈɯÉÓÜÌ×ÙÐÕÛɯÍÖÙɯÈ××ÓàÐÕÎɯ++,Úɯ

ÈÕËɯÔÜÓÛÐÔÖËÈÓɯ (ɯÛÖɯÊÖÔ×ÓÌßȮɯÏÐÎÏɪÚÛÈÒÌÚɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ!ÜÐÓËÐÕÎɯÖÕɯÖÜÙɯ×ÙÌËÌÊÌÚÚÖÙÚɀɯ%ÈÓÓɯ

ÌřÖÙÛȮɯÞÌɯÌßÛÌÕËɯÛÏÌÐÙɯÌÛÏÐÊÚɪÍÖÙÞÈÙËȮɯÕÌÞÚÙÖÖÔɪÖÙÐÌÕÛÌËɯ (ɯÔÖËÌÙÈÛÐÖÕɯ×ÙÖÛÖÛà×ÌɯÍÙÖÔɯ$ÕÎÓÐÚÏɯÛÌßÛɯÛÖɯÈɯ

ÔÜÓÛÐÓÐÕÎÜÈÓȮɯÔÜÓÛÐÔÖËÈÓɯÚÌŲÐÕÎɯȹ9ÏÈÕÎȮɯƖƔƖƙȺȭɯ(ÕɯÛÏÐÚɯÊÖÕÛÌßÛȮɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÙÌÍÌÙÚɯÛÖɯÛÏÌɯÓÖÕÎɪÛÌÙÔɯ

Ö×ÌÙÈÛÐÖÕÈÓɯÝÐÈÉÐÓÐÛàɯÖÍɯÕÌÞÚÙÖÖÔɯÞÖÙÒŘÖÞÚȮɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÙÌËÜÊÌɯÊÖÎÕÐÛÐÝÌɯÓÖÈËɯÈÕËɯ

×ÙÌÝÌÕÛɯ×ÙÖÍÌÚÚÐÖÕÈÓɯÉÜÙÕÖÜÛɯÐÕɯÏÐÎÏɪÝÖÓÜÔÌɯÐÕÍÖÙÔÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

 

1$2$ 1"'ɯ04$23(.-2 

 

3ÖɯÈËËÙÌÚÚɯÛÏÌɯÐËÌÕÛÐŗÌËɯÎÈ×ÚɯÐÕɯÊÙÖÚÚɪ×ÓÈÛÍÖÙÔɯÔÌËÐÈɯÔÖÕÐÛÖÙÐÕÎɯÈÕËɯÌËÐÛÖÙÐÈÓɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȮɯÛÏÐÚɯÚÛÜËàɯÐÚɯ

ÎÜÐËÌËɯÉàɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÖÝÌÙÈÙÊÏÐÕÎɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕȯɯ3ÖɯÞÏÈÛɯÌßÛÌÕÛɯÊÈÕɯÈɯÜÕÐŗÌËȮɯÔÜÓÛÐÔÖËÈÓɯÍÙÈÔÌÞÖÙÒɯ

ÚÛÙÌÈÔÓÐÕÌɯÛÏÌɯËÌÛÌÊÛÐÖÕɯÖÍɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯÈÊÙÖÚÚɯËÐÝÌÙÚÌɯÓÈÕÎÜÈÎÌÚɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÌËÐÛÖÙÐÈÓɯÛÙÜÚÛɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÌŚÊÐÌÕÊàȳɯ2×ÌÊÐŗÊÈÓÓàȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÚÌÌÒÚɯÛÖɯÈÕÚÞÌÙɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÚÜÉɪØÜÌÚÛÐÖÕÚȯ 

 

10ƕɯȹ3ÌÊÏÕÐÊÈÓɯ(ÕÛÌÎÙÈÛÐÖÕȺȯɯ"ÈÕɯÈɯÊÖÕÚÖÓÐËÈÛÌËɯ×Ð×ÌÓÐÕÌɯÌřÌÊÛÐÝÌÓàɯÉÙÐËÎÌɯÛÏÌɯɆÍÙÈÎÔÌÕÛÈÛÐÖÕɯÎÈ×ɆɯÉàɯ

ÔÈÐÕÛÈÐÕÐÕÎɯÏÐÎÏɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÈÊÊÜÙÈÊàɯȹȜ%ƕɯɥÎÌØɯƔȭƜƙȜȺɯÈÊÙÖÚÚɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐÚÜÈÓɯÔÖËÈÓÐÛÐÌÚɯÞÐÛÏÐÕɯÈɯ

ÚÐÕÎÓÌȮɯÔÜÓÛÐÓÐÕÎÜÈÓɯÚàÚÛÌÔȳ 

10Ɩɯȹ.×ÌÙÈÛÐÖÕÈÓɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàȺȯɯ'ÖÞɯËÖÌÚɯÛÏÌɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖÍɯɆÙÈ×ÐËɪÍÌÌËÉÈÊÒɆɯ (ɭÖ×ÛÐÔÐáÌËɯÍÖÙɯÛÏÌɯ

ÚÐßɯÖŚÊÐÈÓɯ4-ɯÓÈÕÎÜÈÎÌÚɭÐÔ×ÈÊÛɯÛÏÌɯÌŚÊÐÌÕÊàɯÖÍɯÑÖÜÙÕÈÓÐÚÛÐÊɯÞÖÙÒŘÖÞÚɯÊÖÔ×ÈÙÌËɯÛÖɯÛÙÈËÐÛÐÖÕÈÓɯÔÈÕÜÈÓɯ

ÙÌÝÐÌÞɯ×ÙÖÊÌÚÚÌÚȳ 



ƜƖ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

10Ɨɯȹ(ÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯ3ÙÜÚÛȺȯɯ6ÏÈÛɯÐÚɯÛÏÌɯÙÖÓÌɯÖÍɯÌß×ÓÈÐÕÈÉÓÌɯ (ɯȹ7 (ȺɯÍÌÈÛÜÙÌÚȮɯÚÜÊÏɯÈÚɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯ

ÙÈÛÐÖÕÈÓÌÚȮɯÐÕɯÍÈÊÐÓÐÛÈÛÐÕÎɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÐÕɯÏÐÎÏɪÚÛÈÒÌÚɯÕÌÞÚÙÖÖÔɯÌÕÝÐÙÖÕÔÌÕÛÚȳ 

 

 

+(3$1 341$ɯ1$5($6 

 

3ÏÌɯËÌÛÌÊÛÐÖÕɯÖÍɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɭÌÕÊÖÔ×ÈÚÚÐÕÎɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯßÌÕÖ×ÏÖÉÐÊɯËÐÚÊÖÜÙÚÌɭÏÈÚɯ

ÛÙÈËÐÛÐÖÕÈÓÓàɯÙÌÓÐÌËɯÖÕɯÜÕÐÔÖËÈÓɯÈÕËɯÍÙÈÎÔÌÕÛÌËɯÈ××ÙÖÈÊÏÌÚȭɯ6ÏÐÓÌɯÚÐÎÕÐŗÊÈÕÛɯ×ÙÖÎÙÌÚÚɯÏÈÚɯÉÌÌÕɯÔÈËÌɯÐÕɯ

ÐËÌÕÛÐÍàÐÕÎɯÛÖßÐÊɯÛÌßÛȮɯÛÏÌɯÔÖËÌÙÕɯÔÌËÐÈɯÓÈÕËÚÊÈ×Ìɯ×ÙÌÚÌÕÛÚɯÈɯɆÊÖÔ×ÓÌßÐÛàɆɯÊÏÈÓÓÌÕÎÌɯÞÏÌÙÌɯÕÈÙÙÈÛÐÝÌÚɯ

ÛÙÈÝÌÙÚÌɯÓÈÕÎÜÈÎÌÚɯÈÕËɯÍÖÙÔÈÛÚɯÚÐÔÜÓÛÈÕÌÖÜÚÓàɯȹ5ÐËÎÌÕɯȫɯ#ÌÙÊáàÕÚÒÐȮɯƖƔƖƔȺȭɯ3ÏÐÚɯÙÌÝÐÌÞɯÚàÕÛÏÌÚÐáÌÚɯÊÜÙÙÌÕÛɯ

ÈËÝÈÕÊÌÔÌÕÛÚɯÐÕɯÔÜÓÛÐÓÐÕÎÜÈÓɯÈÕËɯÔÜÓÛÐÔÖËÈÓɯ (ȮɯÐËÌÕÛÐÍàÐÕÎɯÛÏÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÎÈ×ÚɯÛÏÈÛɯÕÌÊÌÚÚÐÛÈÛÌɯÈɯÜÕÐŗÌËɯ

ÍÙÈÔÌÞÖÙÒɯÓÐÒÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌȭ 

 

,ÜÓÛÐÔÖËÈÓɯÈÕËɯ,ÜÓÛÐÓÐÕÎÜÈÓɯ"ÏÈÓÓÌÕÎÌÚ 

 

"ÜÙÙÌÕÛɯÓÐÛÌÙÈÛÜÙÌɯÏÐÎÏÓÐÎÏÛÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯËÐÚ×ÈÙÐÛàɯÐÕɯ (ɯ×ÌÙÍÖÙÔÈÕÊÌɯÉÌÛÞÌÌÕɯÏÐÎÏɪÙÌÚÖÜÙÊÌɯÓÈÕÎÜÈÎÌÚɯÓÐÒÌɯ

$ÕÎÓÐÚÏɯÈÕËɯÓÖÞÌÙɪÙÌÚÖÜÙÊÌɯÖÙɯÙÌÎÐÖÕÈÓɯËÐÈÓÌÊÛÚȭɯ3ÙÈËÐÛÐÖÕÈÓɯÊÖÕÛÌÕÛɯÔÖËÌÙÈÛÐÖÕɯÖÍÛÌÕɯÍÈÐÓÚɯÛÖɯÊÈ×ÛÜÙÌɯÊÜÓÛÜÙÈÓɯ

ÕÜÈÕÊÌÚɯÖÙɯÓÐÕÎÜÐÚÛÐÊɯÝÈÙÐÈÛÐÖÕÚɯÜÚÌËɯÛÖɯÉà×ÈÚÚɯÈÜÛÖÔÈÛÌËɯŗÓÛÌÙÚɯȹ%ÖÙÛÐÕÖɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ%ÜÙÛÏÌÙÔÖÙÌȮɯÛÏÌɯÚÏÐÍÛɯ

ÍÙÖÔɯÛÌßÛɪÊÌÕÛÙÐÊɯÛÖɯÔÜÓÛÐÔÌËÐÈɪËÖÔÐÕÈÕÛɯ×ÓÈÛÍÖÙÔÚɯÏÈÚɯÙÌÕËÌÙÌËɯÛÌßÛɪÖÕÓàɯËÌÛÌÊÛÖÙÚɯÐÕÚÜŚÊÐÌÕÛȭɯ1ÌÊÌÕÛɯ

ÈËÝÈÕÊÌÔÌÕÛÚɯÐÕɯɆÍÖÜÕËÈÛÐÖÕɯÔÖËÌÓÚɆɭÚÜÊÏɯÈÚɯ6ÏÐÚ×ÌÙɯÍÖÙɯÙÖÉÜÚÛȮɯÔÜÓÛÐÓÐÕÎÜÈÓɯÚ×ÌÌÊÏɪÛÖɪÛÌßÛɯȹ1ÈËÍÖÙËɯÌÛɯÈÓȭȮɯ

ƖƔƖƗȺɯÈÕËɯ+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚɯȹ++,ÚȺɯÍÖÙɯÊÖÕÛÌßÛÜÈÓɯÜÕËÌÙÚÛÈÕËÐÕÎɯȹ1ÈËÍÖÙËɯÌÛɯÈÓȭȮɯƖƔƕƜȺɭÖřÌÙɯÕÌÞɯ

×ÈÛÏÞÈàÚɯÍÖÙɯÊÙÖÚÚɪÍÖÙÔÈÛɯÐÕÛÌÎÙÈÛÐÖÕȭɯ'ÖÞÌÝÌÙȮɯÈÚɯ2ÏÌÕÎɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯÕÖÛÌȮɯÛÏÌÚÌɯÛÖÖÓÚɯÈÙÌɯÖÍÛÌÕɯËÌ×ÓÖàÌËɯÐÕɯ

ÐÚÖÓÈÛÐÖÕȮɯÊÙÌÈÛÐÕÎɯÈɯɆÍÙÈÎÔÌÕÛÈÛÐÖÕɯÎÈ×ɆɯÛÏÈÛɯ×ÙÌÝÌÕÛÚɯÈɯÏÖÓÐÚÛÐÊɯÝÐÌÞɯÖÍɯÔÌËÐÈɯÐÕÛÌÎÙÐÛàȭ 

 

$ß×ÓÈÐÕÈÉÐÓÐÛàɯÈÕËɯ#ÌÊÐÚÐÖÕɯ2Ü××ÖÙÛ 

 

(ÕɯÏÐÎÏɪÚÛÈÒÌÚɯÌÕÝÐÙÖÕÔÌÕÛÚɯÓÐÒÌɯÕÌÞÚÙÖÖÔÚȮɯÛÏÌɯɆÉÓÈÊÒɪÉÖßɆɯÕÈÛÜÙÌɯÖÍɯËÌÌ×ɯÓÌÈÙÕÐÕÎɯÔÖËÌÓÚɯ×ÖÚÌÚɯÈɯÉÈÙÙÐÌÙɯÛÖɯ

ÈËÖ×ÛÐÖÕȭɯ#ÌÊÐÚÐÖÕɯÚÊÐÌÕÊÌÚɯÙÌÚÌÈÙÊÏɯÌÔ×ÏÈÚÐáÌÚɯÛÏÈÛɯÍÖÙɯ (ɯÛÖɯÚÜ××ÖÙÛɯÏÜÔÈÕɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÌřÌÊÛÐÝÌÓàȮɯ

ÖÜÛ×ÜÛÚɯÔÜÚÛɯÉÌɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯȹ1ÐÉÌÐÙÖɯÌÛɯÈÓȭȮɯƖƔƕƚȺȭɯ$ß×ÓÈÐÕÈÉÓÌɯ (ɯȹ7 (ȺɯÛÌÊÏÕÐØÜÌÚȮɯÚÜÊÏɯÈÚɯ×ÙÖÝÐËÐÕÎɯ

ÙÈÛÐÖÕÈÓÌÚɯÍÖÙɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÖÙɯÏÐÎÏÓÐÎÏÛÐÕÎɯ×ÙÖÉÓÌÔÈÛÐÊɯÛÖÒÌÕÚȮɯÈÙÌɯÌÚÚÌÕÛÐÈÓɯÍÖÙɯÉÜÐÓËÐÕÎɯÛÙÜÚÛɯÈÔÖÕÎɯÌËÐÛÖÙÐÈÓɯ

×ÙÖÍÌÚÚÐÖÕÈÓÚɯȹ2ÈÔÌÒɯÌÛɯÈÓȭȮɯƖƔƕƝȺȭɯ6ÏÐÓÌɯÌßÐÚÛÐÕÎɯÍÙÈÔÌÞÖÙÒÚɯÍÖÊÜÚɯÖÕɯÙÌÛÙÖÚ×ÌÊÛÐÝÌɯÈÕÈÓàÚÐÚȮɯÛÏÌÙÌɯÐÚɯÈɯÊÙÐÛÐÊÈÓɯ

ÕÌÌËɯÍÖÙɯɆÙÈ×ÐËɆɯ×Ð×ÌÓÐÕÌÚɯÛÏÈÛɯ×ÙÖÝÐËÌɯÙÌÈÓɪÛÐÔÌɯÐÕÛÌÙÈÊÛÐÖÕɯÈÕËɯÌß×ÓÈÕÈÛÐÖÕɯÞÐÛÏÐÕɯÈÊÛÐÝÌɯÑÖÜÙÕÈÓÐÚÛÐÊɯ

ÞÖÙÒŘÖÞÚȭ 

 

3ÏÌÖÙÌÛÐÊÈÓɯ&È× 
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#ÌÚ×ÐÛÌɯÛÏÌɯ×ÙÖÓÐÍÌÙÈÛÐÖÕɯÖÍɯÐÕËÐÝÐËÜÈÓɯËÌÛÌÊÛÐÖÕɯÛÖÖÓÚȮɯÛÏÌÙÌɯÐÚɯÈɯ×ÈÜÊÐÛàɯÖÍɯÙÌÚÌÈÙÊÏɯÖÕɯÜÕÐŗÌËȮɯÔÜÓÛÐÓÐÕÎÜÈÓȮɯ

ÈÕËɯÔÜÓÛÐÔÖËÈÓɯ×Ð×ÌÓÐÕÌÚɯÚ×ÌÊÐŗÊÈÓÓàɯÖ×ÛÐÔÐáÌËɯÍÖÙɯÕÌÞÚÙÖÖÔɯÌŚÊÐÌÕÊàȭɯ,ÖÚÛɯÌßÐÚÛÐÕÎɯÚÖÓÜÛÐÖÕÚɯËÖɯÕÖÛɯ

ÈËËÙÌÚÚɯÛÏÌɯɆÚÜÚÛÈÐÕÈÉÐÓÐÛàɆɯÖÍɯÔÖËÌÙÈÛÐÖÕɯÌřÖÙÛÚȮɯÞÏÌÙÌɯÑÖÜÙÕÈÓÐÚÛÚɯÈÙÌɯÖÝÌÙÞÏÌÓÔÌËɯÉàɯÛÏÌɯÝÖÓÜÔÌɯÖÍɯ

ÔÜÓÛÐÔÌËÐÈɯÊÖÕÛÌÕÛȭɯ3ÏÐÚɯÙÌÚÌÈÙÊÏɯŗÓÓÚɯÛÏÈÛɯÎÈ×ɯÉàɯÐÕÛÌÎÙÈÛÐÕÎɯÚÛÈÛÌɪÖÍɪÛÏÌɪÈÙÛɯ-+/ȮɯÚ×ÌÌÊÏɯÙÌÊÖÎÕÐÛÐÖÕȮɯÈÕËɯ

ÊÖÔ×ÜÛÌÙɯÝÐÚÐÖÕɯÐÕÛÖɯÈɯÚÐÕÎÓÌȮɯÌß×ÓÈÐÕÈÉÓÌɯËÌÊÐÚÐÖÕɪÚÜ××ÖÙÛɯÚàÚÛÌÔȮɯÝÈÓÐËÈÛÐÕÎɯÐÛÚɯÜÛÐÓÐÛàɯÛÏÙÖÜÎÏɯÌÔ×ÐÙÐÊÈÓɯ

ÓÈÛÌÕÊàɯÈÕËɯÜÚÈÉÐÓÐÛàɯÛÌÚÛÐÕÎȭ 

 

,$3'.#2 

 

3ÏÌɯÔÌÛÏÖËÖÓÖÎàɯÍÖÙɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÞÈÚɯËÌÚÐÎÕÌËɯÛÖɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌɯÛÏÌɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯ

ȹ++,ÚȺɯÞÐÛÏɯÔÜÓÛÐÔÖËÈÓɯËÈÛÈɯ×ÙÖÊÌÚÚÐÕÎɯÐÕɯÖÙËÌÙɯÛÖɯÌÝÈÓÜÈÛÌɯÛÏÌÐÙ 

ÌřÌÊÛÐÝÌÕÌÚÚɯÍÖÙɯËÌÛÌÊÛÐÕÎɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯÈÊÙÖÚÚɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖȭɯ3ÏÌɯÈ××ÙÖÈÊÏ 

ÊÖÔÉÐÕÌËɯ×ÙÖÔ×ÛɯÌÕÎÐÕÌÌÙÐÕÎȮɯËÈÛÈɯ×ÙÌ×ÙÖÊÌÚÚÐÕÎȮɯÈÕËɯÚàÚÛÌÔÈÛÐÊɯÌÝÈÓÜÈÛÐÖÕɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯÚÛÈÛÌɪÖÍɪÛÏÌɪÈÙÛɯ

ÎÌÕÌÙÈÛÐÝÌɯ (ɯÔÖËÌÓÚɯÊÖÜÓËɯ×ÙÖÝÐËÌɯÚÊÈÓÈÉÓÌȮɯÈÊÊÜÙÈÛÌȮɯÈÕËɯÙÌÈÓɪÛÐÔÌ 

ÊÓÈÚÚÐŗÊÈÛÐÖÕɯÖÍɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȮɯÏÈÛÌɯÚ×ÌÌÊÏȮɯÈÕËɯÖÛÏÌÙɯÏÈÙÔÍÜÓɯÚÐÎÕÈÓÚȭɯ(ÕɯËÖÐÕÎɯÚÖȮɯÛÏÌɯÔÌÛÏÖËÚɯÚÖÜÎÏÛɯÛÖɯ

ÉÈÓÈÕÊÌɯÙÐÎÖÙɯÐÕɯÙÌÚÌÈÙÊÏɯËÌÚÐÎÕɯÞÐÛÏɯÛÏÌɯ×ÙÈÊÛÐÊÈÓɯÊÖÕÚÛÙÈÐÕÛÚɯÖÍɯÙÌÈÓɪÞÖÙÓËɯÈ××ÓÐÊÈÛÐÖÕÚȮɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯÛÏÌɯ

ŗÕËÐÕÎÚɯÊÖÜÓËɯÉÌɯÉÖÛÏɯÚÊÐÌÕÛÐŗÊÈÓÓàɯÝÈÓÐËɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓÓàɯÛÙÈÕÚÍÌÙÈÉÓÌȭ 

 

/ÙÖÉÓÌÔɯ2ÛÈÛÌÔÌÕÛɯÈÕËɯ1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕɯ 

 

'ÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯȹßÌÕÖ×ÏÖÉÐÈȮɯÈÉÜÚÐÝÌɯÓÈÕÎÜÈÎÌȮɯÈÕËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȺɯÊÐÙÊÜÓÈÛÌɯÈÊÙÖÚÚɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯ

ÝÐËÌÖȮɯÌß×ÓÖÐÛÐÕÎɯÍÙÈÎÔÌÕÛÈÛÐÖÕɯÐÕɯÊÜÙÙÌÕÛɯÔÖËÌÙÈÛÐÖÕɯ×Ð×ÌÓÐÕÌÚɯÛÏÈÛɯÈÙÌɯÛà×ÐÊÈÓÓàɯÔÖÕÖÓÐÕÎÜÈÓɯÈÕËɯÜÕÐÔÖËÈÓɯ

ȹ%ÖÙÛÜÕÈɯȫɯ-ÜÕÌÚȮɯƖƔƕƜȰɯ5ÐËÎÌÕɯȫɯ#ÌÙÊáàÕÚÒÐȮɯƖƔƖƔȰɯ!ÈÓàɯÌÛɯÈÓȭȮ 

ƖƔƖƔȺȭɯ6ÌɯÛÏÌÙÌÍÖÙÌɯÐÕÝÌÚÛÐÎÈÛÌɯÞÏÌÛÏÌÙɯÈɯÜÕÐŗÌËɯÔÜÓÛÐÓÐÕÎÜÈÓɬÔÜÓÛÐÔÖËÈÓɯÚàÚÛÌÔɯÜÕËÌÙ×ÐÕÕÌËɯÉàɯÓÈÙÎÌɯ

ÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÊÈÕɯËÌÓÐÝÌÙɯÙÌÓÐÈÉÓÌȮɯÙÌÈÓɪÛÐÔÌɯËÌÛÌÊÛÐÖÕɯÈÕËɯÐÔ×ÙÖÝÌɯÌËÐÛÖÙÐÈÓɯÌŚÊÐÌÕÊàȭɯ1ÌÚÌÈÙÊÏɯ

ØÜÌÚÛÐÖÕȯɯ"ÈÕɯÈɯÔÜÓÛÐÓÐÕÎÜÈÓȮɯÔÜÓÛÐÔÖËÈÓɯ (ɯÚàÚÛÌÔȮɯÜÕËÌÙ×ÐÕÕÌËɯÉàɯ++,ÚȮɯÙÌÓÐÈÉÓàɯËÌÛÌÊÛɯÏÈÙÔÍÜÓɯÊÖÕÛÌÕÛɯÐÕɯ

ÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖɯÞÏÐÓÌɯÐÔ×ÙÖÝÐÕÎɯÙÌÝÐÌÞÌÙɯÌŚÊÐÌÕÊàɯÈÕË 

×ÙÖÝÐËÐÕÎɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÑÜÚÛÐŗÊÈÛÐÖÕÚȳɯȹÊÍȭɯ"ÖÕÕÌÈÜɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ1ÈËÍÖÙËɯÌÛɯÈÓȭȮɯƖƔƕƜȰɯ6ÜɯÌÛɯÈÓȭȮɯƖƔƖƗȰɯ+ÐɯÌÛɯÈÓȭȮɯ

ƖƔƖƗȺȭ 

 

'à×ÖÛÏÌÚÐÚ 
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3ÏÌɯÏà×ÖÛÏÌÚÐÚɯÍÖÙɯÛÏÐÚɯÚÛÜËàɯÈÙÌȯ 

 

'ƕɯȹ ÊÊÜÙÈÊàȺȯɯ3ÏÌɯÊÖÔÉÐÕÌËɯÔÜÓÛÐÓÐÕÎÜÈÓɬÔÜÓÛÐÔÖËÈÓɯÚàÚÛÌÔɯÞÐÓÓɯÈÊÏÐÌÝÌɯÉÌŲÌÙɯÖÝÌÙÈÓÓɯÈÊÊÜÙÈÊàɯȹÔÌÈÚÜÙÌËɯÉàɯÔÈÊÙÖɪ

%ƕȺɯÛÏÈÕɯÚÛÙÖÕÎɯÜÕÐÔÖËÈÓɯÖÙɯÔÖÕÖÓÐÕÎÜÈÓɯÉÈÚÌÓÐÕÌɯÔÖËÌÓÚɯÞÏÌÕɯÛÌÚÛÌËɯÖÕɯÛÏÌɯÚÈÔÌɯÌÝÈÓÜÈÛÐÖÕɯËÈÛÈÚÌÛÚȭ 

 

'Ɩɯȹ"ÙÖÚÚɪÓÐÕÎÜÈÓɯÎÈÐÕȺȯɯ,ÖËÌÓÚɯÛÏÈÛɯÜÚÌɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕÚɯȹÚÜÊÏɯÈÚɯ7+,ɪ1Ȯ 

6ÏÐÚ×ÌÙɤ7+2ɪ1ɯÛÙÈÕÚÊÙÐ×ÛÚȺɯÞÐÓÓɯ×ÌÙÍÖÙÔɯÚÐÎÕÐŗÊÈÕÛÓàɯÉÌŲÌÙɯÛÏÈÕɯÔÖÕÖÓÐÕÎÜÈÓɯÔÖËÌÓÚɯÞÏÌÕɯÈÕÈÓàáÐÕÎɯÕÖÕɪ$ÕÎÓÐÚÏɯËÈÛÈ 

 

'Ɨɯȹ$ŚÊÐÌÕÊàȺȯɯ3ÏÌɯ×ÙÖ×ÖÚÌËɯÚàÚÛÌÔɯÞÐÓÓɯÙÌËÜÊÌɯÛÏÌɯÈÝÌÙÈÎÌɯÛÐÔÌɯÕÌÌËÌËɯÛÖɯÙÌÝÐÌÞɯÌÈÊÏɯ×ÐÌÊÌɯÖÍɯÊÖÕÛÌÕÛɯÊÖÔ×ÈÙÌËɯÛÖɯ

ÔÈÕÜÈÓɯÙÌÝÐÌÞɯ×ÙÖÊÌÚÚÌÚȭ 

 

'Ƙɯȹ(ÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȺȯɯ ËËÐÕÎɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÍÌÈÛÜÙÌÚɯÞÐÓÓɯÐÕÊÙÌÈÚÌɯÜÚÌÙɯÛÙÜÚÛɯÐÕɯÛÏÌɯÚàÚÛÌÔɯÊÖÔ×ÈÙÌËɯÛÖɯÈÕɯÌØÜÐÝÈÓÌÕÛɯ

ÝÌÙÚÐÖÕɯÞÐÛÏÖÜÛɯÌß×ÓÈÕÈÛÖÙàɯÖÜÛ×ÜÛÚ 

 

/ÙÖÖÍɯÖÍɯ"ÖÕÊÌ×Ûɯ ××ÙÖÈÊÏ 

 

3ÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×Ûɯȹ/Ö"ȺɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌÚɯ5ÌÙÐ,ÌËÐÈɯÈÚɯÈɯÔÜÓÛÐÓÐÕÎÜÈÓȮ 

ÔÜÓÛÐÔÖËÈÓɯÈÕÈÓàÚÐÚɯ×Ð×ÌÓÐÕÌɯÚ×ÈÕÕÐÕÎɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖȭɯ ɯ%ÓÈÚÒɪÉÈÚÌËɯÞÌÉɯÈ××ÓÐÊÈÛÐÖÕɯÏÖÚÛÚɯÛÏÌɯÜ×ÓÖÈËȮɯ

×ÙÖÊÌÚÚÐÕÎȮɯÈÕËɯÙÌ×ÖÙÛÐÕÎɯÔÖËÜÓÌÚȮɯÐÕÛÌÎÙÈÛÐÕÎɯ.×ÌÕ (ɯ6ÏÐÚ×ÌÙɯÍÖÙɯÚ×ÌÌÊÏɪɯÛÖɪÛÌßÛɯÛÙÈÕÚÊÙÐ×ÛÐÖÕȮɯ&/3ɪƘÖɯÍÖÙɯ

ÓÈÕÎÜÈÎÌɯÜÕËÌÙÚÛÈÕËÐÕÎɯÈÕËɯÊÓÈÚÚÐŗÊÈÛÐÖÕȮɯÈÕËɯ,ÌËÐÈ/Ð×Ìɤ.×ÌÕ"5ɯÞÏÌÙÌɯÉÈÚÐÊɯÎÌÚÛÜÙÌɯÈÕËɯÝÐÚÜÈÓɯÊÜÌÚɯÈÙÌɯ

ÐÕÍÖÙÔÈÛÐÝÌɯÛÖɯÛÏÌɯÈÕÈÓàÚÐÚȭɯ3ÏÌɯÜÚÌÙɯÐÕÛÌÙÍÈÊÌɯÐÚɯÛÈÐÓÖÙÌËɯÛÖɯÕÌÞÚÙÖÖÔɯÞÖÙÒŘÖÞÚɯÈÕËɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯ

ÙÌÝÐÌÞȮɯÌß×ÖÚÐÕÎ 

Ü×ÓÖÈËɯÍÖÙÔÚɯÈÕËɯÛÈÉÉÌËɯÖÜÛ×ÜÛÚɯɁ2ÜÎÎÌÚÛÐÖÕÚȮɂɯɁ%ÜÓÓɯ1Ì×ÖÙÛȮɂɯɁ3ÙÈÕÚÊÙÐ×ÛÐÖÕȮɂɯÈÕËɯɁ6ÖÙËɯ"ÓÖÜËɂɭÛÖɯ

ÚÜÙÍÈÊÌɯÈÊÛÐÖÕÈÉÓÌɯÎÜÐËÈÕÊÌɯÈÓÖÕÎÚÐËÌɯÌÝÐËÌÕÊÌȭ 

 

(Õ×ÜÛɯÏÈÕËÓÐÕÎɯÍÖÓÓÖÞÚɯÈɯÜÕÐÍÖÙÔȮɯ×ÙÖÝÌÕÈÕÊÌɪ×ÙÌÚÌÙÝÐÕÎɯ×ÙÌ×ÙÖÊÌÚÚÐÕÎɯÙÖÜÛÐÕÌȭɯ1ÈÞɯÛÌßÛɯȹ373Ȯɯ/#%Ȯɯ#."7Ⱥɯ

ÐÚɯÕÖÙÔÈÓÐáÌËɯÈÕËɯÚÈÕÐÛÐáÌËɯ×ÙÐÖÙɯÛÖɯÈÕÈÓàÚÐÚȭɯ%ÖÙɯÈÜËÐÖɯȹÌȭÎȭȮɯ6 5ɤ,/ƗȺɯÈÕËɯÝÐËÌÖɯȹÌȭÎȭȮɯ,/ƘȺȮɯÛÏÌɯ×Ð×ÌÓÐÕÌɯ

ÈËÖ×ÛÚɯÈɯÛÙÈÕÚÊÙÐÉÌɪÛÏÌÕɪÈÕÈÓàáÌɯËÌÚÐÎÕȯɯ6ÏÐÚ×ÌÙɯ×ÌÙÍÖÙÔÚ 

ÔÜÓÛÐÓÐÕÎÜÈÓɯÈÜÛÖÔÈÛÐÊɯÚ×ÌÌÊÏɯÙÌÊÖÎÕÐÛÐÖÕȮɯÈÕËɯÛÏÌɯÙÌÚÜÓÛÐÕÎɯÛÙÈÕÚÊÙÐ×ÛÚɯÈÙÌɯÊÓÌÈÕÌËɯÈÕËɯÕÖÙÔÈÓÐáÌËɯÉÌÍÖÙÌɯ

ÛÖßÐÊÐÛàɯÈÕËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÈÕÈÓàÚÐÚȭɯ5ÐËÌÖɯÚÛÙÌÈÔÚɯŗÙÚÛɯÜÕËÌÙÎÖɯÈÜËÐÖ 

ÌßÛÙÈÊÛÐÖÕɯÞÐÛÏɯ%%Ô×ÌÎɤÔÖÝÐÌ×àɯÛÖɯÈÓÐÎÕɯÛÏÌɯÔÖËÈÓÐÛàɯÞÐÛÏɯÛÏÌɯÚ×ÌÌÊÏɯ×Ð×ÌÓÐÕÌȰɯÛÏÌɯÈÜËÐÖɯÛÙÈÊÒɯÐÚɯÛÏÌÕɯ

×ÙÖÊÌÚÚÌËɯÐËÌÕÛÐÊÈÓÓàɯÛÖɯÚÛÈÕËɪÈÓÖÕÌɯÈÜËÐÖȭɯ3ÏÐÚɯËÌÚÐÎÕɯÙÌËÜÊÌÚɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕ 
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ÊÖÔ×ÓÌßÐÛàɯÞÏÐÓÌɯÌÕÈÉÓÐÕÎɯÊÖÕÚÐÚÛÌÕÛɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÈÛɯÛÏÌɯÛÌßÛɯÓÈàÌÙȭ 

 

 ××ÓÐÊÈÛÐÖÕɯÓÖÎÐÊɯÙÖÜÛÌÚɯÛÌßÛɯËÐÙÌÊÛÓàɯÛÖɯÛÏÌɯÓÈÕÎÜÈÎÌɯÈÕÈÓàÚÐÚɯÔÖËÜÓÌȮɯÞÏÌÙÌÈÚɯÈÜËÐÖɯÈÕËɯÝÐËÌÖɯÈÙÌɯ×ÙÖÊÌÚÚÌËɯ

ÛÏÙÖÜÎÏɯ 21ɯÉÌÍÖÙÌɯÙÌÈÊÏÐÕÎɯÛÏÌɯÚÈÔÌɯ-+/ɯÊÓÈÚÚÐŗÌÙÚȭɯ3ÏÌɯÉÈÊÒɯÌÕËɯÐÚ 

ÐÔ×ÓÌÔÌÕÛÌËɯÐÕɯ/àÛÏÖÕɯƗȭƕƔɯÞÐÛÏɯ%ÓÈÚÒɯÛÖɯÖÙÊÏÌÚÛÙÈÛÌɯ(ɤ.ȮɯÐÕÍÌÙÌÕÊÌȮɯÈÕËɯÙÌ×ÖÙÛÐÕÎȭɯ2ÌÚÚÐÖÕɯÈÙÛÐÍÈÊÛÚɯȹÌȭÎȭȮɯ

ÐÕÛÌÙÔÌËÐÈÛÌɯÛÙÈÕÚÊÙÐ×ÛÚȮɯŘÈÎÚȮɯÈÕËɯÚÜÔÔÈÙÐÌÚȺɯÈÙÌɯÚÛÖÙÌËɯÐÕɯÈɯÓÐÎÏÛÞÌÐÎÏÛ 

ËÈÛÈÉÈÚÌɯÛÖɯÚÜ××ÖÙÛɯÈÜËÐÛÈÉÐÓÐÛàɯÈÕËɯÚÜÉÚÌØÜÌÕÛɯÌÙÙÖÙɯÈÕÈÓàÚÐÚȮɯÞÏÐÓÌɯÔÐÕÐÔÐáÐÕÎɯ×ÌÙÚÐÚÛÌÕÛɯÙÌÛÌÕÛÐÖÕɯÖÍɯÜÚÌÙɯ

ËÈÛÈȭ 

 

$ß×ÓÈÐÕÈÉÐÓÐÛàɯÐÚɯÌÔÉÌËËÌËɯÐÕɯÛÏÌɯÐÕÍÌÙÌÕÊÌɯÖÜÛ×ÜÛÚȭɯ%ÖÙɯÌÈÊÏɯÈÕÈÓàáÌËɯÐÛÌÔȮɯÛÏÌɯÚàÚÛÌÔɯÙÌÕËÌÙÚɯ×ÌÙɪÚ×ÈÕɯ

ŘÈÎÚȮɯÊÈÓÐÉÙÈÛÌËɯÚÌÝÌÙÐÛàɯÓÌÝÌÓÚȮɯÈÕËɯÌËÐÛÖÙÐÈÓÓàɯÝÐÈÉÓÌɯÙÌÞÙÐÛÌÚɯÖÙɯÛÌÙÔÐÕÖÓÖÎà 

ÚÜÉÚÛÐÛÜÛÐÖÕÚȭɯ%ÜÓÓɯÛÙÈÕÚÊÙÐ×ÛÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÞÐÛÏɯÚàÕÊÏÙÖÕÐáÌËɯÏÐÎÏÓÐÎÏÛÚɯÛÖɯÊÖÕÛÌßÛÜÈÓÐáÌɯËÌÊÐÚÐÖÕÚȮɯÈÕËɯ

ÞÖÙËɪÊÓÖÜËɯÝÐÚÜÈÓÐáÈÛÐÖÕÚɯÚÜÔÔÈÙÐáÌɯÙÌÊÜÙÙÌÕÛɯ×ÙÖÉÓÌÔÈÛÐÊɯÛÌÙÔÚɯÛÖɯÎÜÐËÌɯÕÌÞÚÙÖÖÔɯÐÕÛÌÙÝÌÕÛÐÖÕÚɯÈÕËɯ

ÊÖÔ×ÓÐÈÕÊÌɯÙÌÝÐÌÞȭ 

 

.×ÌÙÈÛÐÖÕÈÓɯÙÌØÜÐÙÌÔÌÕÛÚɯÌÔ×ÏÈÚÐáÌɯÙÌÚ×ÖÕÚÐÝÌÕÌÚÚɯÈÕËɯËÈÛÈɯÚÛÌÞÈÙËÚÏÐ×ȭɯ3ÈÙÎÌÛɯÓÈÛÌÕÊÐÌÚɯÞÌÙÌɯÚÌÛɯÈÛɯÜÕËÌÙɯ

ƖɯÚÌÊÖÕËÚɯÍÖÙɯ×ÜÙÌɯÛÌßÛɯÈÕÈÓàÚÐÚɯÈÕËɯÜÕËÌÙɯƕƔɯÚÌÊÖÕËÚɯÌÕËɪÛÖɪÌÕËɯÍÖÙɯÈÜËÐÖɤÝÐËÌÖɯȹÛÙÈÕÚÊÙÐ×ÛÐÖÕɯ×ÓÜÚɯÈÕÈÓàÚÐÚȺȮɯ

ÞÐÛÏɯÈÕɯÈÚ×ÐÙÈÛÐÖÕÈÓɯ×ÌÙɪÞÖÙËɯÔÖËÌÙÈÛÐÖÕɯÓÈÛÌÕÊàɯÉÌÓÖÞɯƕƔƔɯÔÚɯÍÖÙɯÍÜÛÜÙÌɯÚÛÙÌÈÔÐÕÎɯÚÊÌÕÈÙÐÖÚȭɯ4×ÓÖÈËÌËɯŗÓÌÚɯ

ÈÙÌɯËÌÓÌÛÌËɯÐÔÔÌËÐÈÛÌÓàɯÈÍÛÌÙ 

ÙÌ×ÖÙÛÐÕÎȮɯÈÕËɯÛÙÈÕÚÐÌÕÛɯÈÜËÐÖɯÈÙÛÐÍÈÊÛÚɯÈÙÌɯ×ÜÙÎÌËɯÖÕɯÈÕɯÏÖÜÙÓàɯÚÊÏÌËÜÓÌɯÛÖɯÙÌËÜÊÌɯ×ÙÐÝÈÊàɯÙÐÚÒɯÞÏÐÓÌɯ

×ÙÌÚÌÙÝÐÕÎɯÚÏÖÙÛɪÛÌÙÔɯÛÙÈÊÌÈÉÐÓÐÛàȭ 

 

$ÝÈÓÜÈÛÐÖÕɯ×ÙÖÊÌÌËÌËɯÖÕɯÔÜÓÛÐÓÐÕÎÜÈÓɯÐÕ×ÜÛÚɯÈÓÐÎÕÌËɯÛÖɯÛÏÌɯÚÐßɯÖŚÊÐÈÓɯ4-ɯÓÈÕÎÜÈÎÌÚɯÈÕËɯÖÕɯÚÏÖÙÛɪÍÖÙÔɯÝÐËÌÖɯ

ÚÌÎÔÌÕÛÚɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌɯÖÍɯÊÖÕÛÌÔ×ÖÙÈÙàɯÕÌÞÚɯÍÖÙÔÈÛÚȭɯ ɯ×ÐÓÖÛɯÊÖÏÖÙÛɯȹÕǽƖƔȺɯÖÍɯ×ÙÖÚ×ÌÊÛÐÝÌɯÌÕËɯÜÚÌÙÚɯ

ÈÚÚÌÚÚÌËɯÌÈÚÌɯÖÍɯÜÚÌȮɯÙÌÚ×ÖÕÚÐÝÌÕÌÚÚȮɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȭɯ,ÈÊÙÖɪ 

ÈÝÌÙÈÎÌɯ%ƕɯÞÈÚɯÙÌ×ÖÙÛÌËɯÈÛɯÈ××ÙÖßÐÔÈÛÌÓàɯƔȭƝƖɯÈÊÙÖÚÚɯÛÌÚÛÌËɯÊÖÕËÐÛÐÖÕÚɯËÜÙÐÕÎɯ×ÙÌÚÌÕÛÈÛÐÖÕɪÚÛÈÎÌɯÌÝÈÓÜÈÛÐÖÕȮɯ

ÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯÚàÚÛÌÔɯÈÊÏÐÌÝÌÚɯÚÜŚÊÐÌÕÛɯÈÊÊÜÙÈÊàɯÍÖÙɯÐÛÌÙÈÛÐÝÌɯËÌ×ÓÖàÔÌÕÛɯÜÕËÌÙɯÏÜÔÈÕɯÖÝÌÙÚÐÎÏÛȮɯÞÏÐÓÌɯ

ÛÏÌɯ4(ɯÍÌÌËÉÈÊÒɯÊÖÕŗÙÔÌËɯÛÏÌɯÊÓÈÙÐÛàɯÈÕËɯÈÊÛÐÖÕÈÉÐÓÐÛàɯÖÍɯÛÏÌɯÚÜÎÎÌÚÛÐÖÕÚȭ 

 

%ÌÈÚÐÉÐÓÐÛàɯÈÕËɯÊÖÔ×ÖÕÌÕÛɯÚÌÓÌÊÛÐÖÕɯÞÌÙÌɯËÙÐÝÌÕɯÉàɯÙÌØÜÐÙÌÔÌÕÛÚɯÍÖÙɯÔÜÓÛÐÔÖËÈÓɯÊÖÝÌÙÈÎÌȮɯÌß×ÓÈÐÕÈÉÐÓÐÛàȮɯ

×ÙÐÝÈÊàȮɯÈÕËɯÊÜÚÛÖÔÐáÈÉÐÓÐÛàɯÞÐÛÏÐÕɯÈɯÓÐÎÏÛÞÌÐÎÏÛɯËÌ×ÓÖàÔÌÕÛɯÍÖÖÛ×ÙÐÕÛȭɯ3ÏÌ 

ÐÕÛÌÎÙÈÛÌËɯ6ÏÐÚ×ÌÙɬ&/3ɪƘÖɬ,ÌËÐÈ/Ð×ÌɯÚÛÈÊÒɯÚÈÛÐÚŗÌÚɯÛÏÌÚÌɯÊÖÕÚÛÙÈÐÕÛÚɯÈÕËɯÌÕÈÉÓÌÚɯÙÌÈÓɪÛÐÔÌɯÈÕÈÓàÚÐÚɯÞÐÛÏɯ

ÜÚÌÙɪÐÕÛÌÙÈÊÛÐÝÌɯÙÌÝÐÌÞɯÐÕÚÐËÌɯÛÏÌɯ%ÓÈÚÒɯÞÌÉɯ×ÓÈÛÍÖÙÔȮɯ×ÙÖÝÐËÐÕÎɯÈɯÊÖÕÊÙÌÛÌɯÉÈÚÐÚɯÍÖÙɯÚÜÉÚÌØÜÌÕÛɯÚÊÈÓÐÕÎȮɯÚÛÙÌÚÚɯ

ÛÌÚÛÐÕÎȮɯÈÕËɯÙÌŗÕÌÔÌÕÛȭ 
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$ß×ÌÙÐÔÌÕÛÈÓɯ2ÌÛÜ× 

 

3ÏÐÚɯÌÝÈÓÜÈÛÐÖÕɯÌßÈÔÐÕÌÚɯÞÏÌÛÏÌÙɯ5ÌÙÐ,ÌËÐÈɯÐÔ×ÙÖÝÌÚɯÏÈÙÔÍÜÓɪÊÖÕÛÌÕÛɯËÌÛÌÊÛÐÖÕɯÈÊÊÜÙÈÊàɯÈÊÙÖÚÚɯÛÌßÛȮɯÈÜËÐÖȮɯ

ÈÕËɯÝÐËÌÖɯÈÕËɯÌËÐÛÖÙÐÈÓɯÌŚÊÐÌÕÊàɯÈÕËɯÜÚÈÉÐÓÐÛàɯÐÕɯÕÌÞÚÙÖÖÔɯÚÌŲÐÕÎÚȭɯ3ÏÌ 

×ÙÐÔÈÙàɯÏà×ÖÛÏÌÚÌÚɯÈÚÚÌÙÛɯÛÏÈÛɯ5ÌÙÐ,ÌËÐÈɯÈŲÈÐÕÚɯÏÐÎÏÌÙɯÔÈÊÙÖɪ%ƕɯÛÏÈÕɯÊÖÔÔÖÕɯÉÈÚÌÓÐÕÌÚɯÞÏÐÓÌɯÙÌËÜÊÐÕÎɯ

ÛÐÔÌɪÖÕɪÛÈÚÒɯÞÐÛÏÖÜÛɯËÌÎÙÈËÐÕÎɯ×ÖÚÛɪÌËÐÛɯØÜÈÓÐÛàȭɯ2ÜÊÊÌÚÚɯÛÏÙÌÚÏÖÓËÚɯÈÙÌɯ×ÙÌɪÙÌÎÐÚÛÌÙÌËȯɯÈɯÔÈÊÙÖɪ%ƕɯÎÈÐÕɯÖÍɯÈÛɯ

ÓÌÈÚÛɯǶƔȭƔƗɯÖÝÌÙɯÛÏÌɯÉÌÚÛɯÉÈÚÌÓÐÕÌȮɯÈɯȁƖƔǔɯÙÌËÜÊÛÐÖÕɯÐÕɯÛÐÔÌɪÖÕɪÛÈÚÒȮɯÈÕËɯÕÖÕɪÐÕÍÌÙÐÖÙÐÛàɯÖÕɯÉÓÐÕËÌËɯÌËÐÛÖÙÐÈÓɯ

ØÜÈÓÐÛàȭ 

 

3ÏÌɯÚàÚÛÌÔɯÜÕËÌÙɯÛÌÚÛɯÐÚɯÈɯ%ÓÈÚÒɪÉÈÚÌËɯÞÌÉɯÈ××ÓÐÊÈÛÐÖÕɯÛÏÈÛɯÌß×ÖÚÌÚɯÛÏÙÌÌɯ×ÙÖÊÌÚÚÐÕÎɯÙÖÜÛÌÚȯɯËÐÙÌÊÛɯ-+/ɯÍÖÙɯ

ÛÌßÛȰɯ6ÏÐÚ×ÌÙɯ 21ɯÍÖÓÓÖÞÌËɯÉàɯ-+/ɯÍÖÙɯÈÜËÐÖȰɯÈÕËɯ%%Ô×ÌÎɤÔÖÝÐÌ×àɯÈÜËÐÖ 

ÌßÛÙÈÊÛÐÖÕȮɯ6ÏÐÚ×ÌÙɯ 21ȮɯÈÕËɯ-+/ɯÍÖÙɯÝÐËÌÖȭɯ3ÏÌɯÊÓÈÚÚÐŗÌÙɯÐÚɯÈɯŗÕÌɪÛÜÕÌËɯ&/3ɪÊÓÈÚÚɯÔÖËÌÓɯÛÏÈÛɯÙÌÛÜÙÕÚɯÚ×ÈÕɪ

ÓÌÝÌÓɯŘÈÎÚȮɯÊÈÓÐÉÙÈÛÌËɯÚÌÝÌÙÐÛàɯÓÌÝÌÓÚȮɯÈÕËɯÚÜÎÎÌÚÛÌËɯÙÌÞÙÐÛÌÚɤÛÌÙÔÐÕÖÓÖÎàȭɯ3ÏÌɯÐÕÛÌÙÍÈÊÌɯ×ÙÌÚÌÕÛÚɯÛÈÉÉÌËɯ

ÖÜÛ×ÜÛÚɭ2ÜÎÎÌÚÛÐÖÕÚȮɯ%ÜÓÓɯ1Ì×ÖÙÛȮɯ3ÙÈÕÚÊÙÐ×ÛÐÖÕȮɯÈÕËɯ6ÖÙËɯ"ÓÖÜËɭÛÖɯÚÜ××ÖÙÛɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯÙÌÝÐÌÞɯ

ÈÕËɯÌß×ÖÙÛÈÉÓÌɯÙÌ×ÖÙÛÚȭɯ 

 

%ÐÎÜÙÌɯƕȭɯ.ÝÌÙÝÐÌÞɯÖÍɯÛÏÌɯÌÕËɪÛÖɪÌÕËɯ5ÌÙÐ,ÌËÐÈɯ×Ð×ÌÓÐÕÌɯÍÙÖÔɯÔÜÓÛÐÔÖËÈÓɯÐÕÎÌÚÛÐÖÕɯÈÕËɯÛÙÈÕÚÊÙÐ×ÛÐÖÕɯÛÖɯŗÕÌɪ

ÛÜÕÌËɯËÌÛÌÊÛÐÖÕɯÈÕËɯÚÛÙÜÊÛÜÙÌËɯÌËÐÛÖÙÐÈÓɯÖÜÛ×ÜÛÚɯÍÖÙɯÕÌÞÚÙÖÖÔɯÙÌÝÐÌÞÚ 
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%ÐÎÜÙÌɯƖȭɯ3ÏÌɯ7ÌÕÖ×ÏÖÉÐÊɯ+ÈÕÎÜÈÎÌɯ#ÌÛÌÊÛÐÖÕɯ%ÙÈÔÌÞÖÙÒɯËÌ×ÐÊÛÚɯÛÏÌɯÌÕËɪÛÖɪÌÕËɯ×ÙÖÊÌÚÚÐÕÎɯŘÖÞɯÍÙÖÔɯ

ÐÕÎÌÚÛÐÖÕɯÈÕËɯ×ÙÌ×ÙÖÊÌÚÚÐÕÎɯÛÖɯËÌÛÌÊÛÐÖÕȮɯÚÊÖÙÐÕÎȮɯÌß×ÓÈÕÈÛÐÖÕȮɯÈÕËɯÙÌ×ÖÙÛɯÎÌÕÌÙÈÛÐÖÕȭ 

 

#ÈÛÈɯÌÕÊÖÔ×ÈÚÚɯÛÏÙÌÌɯÔÖËÈÓÐÛÐÌÚɯÈÕËɯÛÏÌɯÚÐßɯÖŚÊÐÈÓɯ4-ɯÓÈÕÎÜÈÎÌÚɯȹ ÙÈÉÐÊȮɯ"ÏÐÕÌÚÌȮɯ$ÕÎÓÐÚÏȮ 

%ÙÌÕÊÏȮɯ1ÜÚÚÐÈÕȮɯ2×ÈÕÐÚÏȺȭɯ%ÖÙɯÔÖËÌÓɯËÌÝÌÓÖ×ÔÌÕÛȮɯÈɯ×ÖÖÓɯÖÍɯƕƙƝȮƔƔƔɯÓÈÉÌÓÌËɯÐÕÚÛÈÕÊÌÚɯȹßÌÕÖ×ÏÖÉÐÊȮɯ

ÔÐÚÐÕÍÖÙÔÈÛÐÖÕȮɯÕÌÜÛÙÈÓȰɯßÌÕÖ×ÏÖÉÐÈɯÍÜÙÛÏÌÙɯÎÙÈËÌËɯÉàɯÍÖÜÙɯÛÖßÐÊÐÛàɯÓÌÝÌÓÚȺɯÚÜ××ÖÙÛÚɯŗÕÌɪÛÜÕÐÕÎɯÈÕËɯ

ÝÈÓÐËÈÛÐÖÕɯÈÍÛÌÙɯÛÖÒÌÕÐáÈÛÐÖÕȮɯÊÓÌÈÕÐÕÎȮɯÈÕËɯÕÖÙÔÈÓÐáÈÛÐÖÕȭɯ%ÖÙ 

ÌÝÈÓÜÈÛÐÖÕȮɯÔÜÓÛÐÓÐÕÎÜÈÓɯÛÌßÛɯÐÛÌÔÚȮɯÊÜÙÈÛÌËɯÙÈËÐÖɤ×ÖËÊÈÚÛɯÌßÊÌÙ×ÛÚȮɯÈÕËɯÚÏÖÙÛɯÕÌÞÚɤÝÐËÌÖÊÈÚÛ 

ÊÓÐ×ÚɯÈÙÌɯÈÚÚÌÔÉÓÌËȰɯÈÜËÐÖɯÛÙÈÊÒÚɯÍÖÙɯÝÐËÌÖɯÈÙÌɯÌßÛÙÈÊÛÌËɯÈÕËɯ×ÙÖÊÌÚÚÌËɯÐËÌÕÛÐÊÈÓÓàɯÛÖɯÚÛÈÕËÈÓÖÕÌɯÈÜËÐÖɯÛÖɯ

ÌÕÚÜÙÌɯÜÕÐÍÖÙÔɯËÖÞÕÚÛÙÌÈÔɯÈÕÈÓàÚÐÚȭɯ ÓÓɯÚÌÛÚɯÍÖÓÓÖÞɯÈɯƛƔɤƕƙɤƕƙɯÛÙÈÐÕɤÝÈÓÐËÈÛÐÖÕɤÛÌÚÛ 

Ú×ÓÐÛɯÚÛÙÈÛÐŗÌËɯÉàɯÓÈÕÎÜÈÎÌɯÈÕËɯÓÈÉÌÓȰɯÏÜÔÈÕɯÈÕÕÖÛÈÛÐÖÕÚɯÚÌÙÝÌɯÈÚɯÎÖÓËɯÓÈÉÌÓÚȮɯÞÐÛÏɯÈËÑÜËÐÊÈÛÐÖÕɯÍÖÙɯ

ËÐÚÈÎÙÌÌÔÌÕÛÚȭ 

 

3ÞÖɯÊÖÔ×ÓÌÔÌÕÛÈÙàɯÚÛÜËàɯËÌÚÐÎÕÚɯÈÙÌɯÊÖÕËÜÊÛÌËȭɯ%ÐÙÚÛȮɯÖśÐÕÌɯÈÊÊÜÙÈÊàɯÛÙÐÈÓÚɯ×ÙÖÊÌÚÚɯÏÌÓËɪÖÜÛɯÐÛÌÔÚɯÌÕËɪÛÖɪ

ÌÕËɯÛÖɯØÜÈÕÛÐÍàɯËÌÛÌÊÛÐÖÕɯØÜÈÓÐÛàɯÈÕËɯÓÈÛÌÕÊàɯ×ÌÙɯÔÖËÈÓÐÛàɯÈÕËɯÓÈÕÎÜÈÎÌɯÞÏÐÓÌ 

ÐÚÖÓÈÛÐÕÎɯÔÖËÌÓɯÈÕËɯ×Ð×ÌÓÐÕÌɯÉÌÏÈÝÐÖÙȭɯ2ÌÊÖÕËȮɯÜÚÈÉÐÓÐÛàɯÈÕËɯÉÌÕÌŗÛɯÛÙÐÈÓÚɯÌÔ×ÓÖàɯÈɯÞÐÛÏÐÕɪɯÚÜÉÑÌÊÛÚɯ ɤ!ɯ

ËÌÚÐÎÕɯÞÐÛÏɯÈ××ÙÖßÐÔÈÛÌÓàɯÛÞÌÕÛàɯÑÖÜÙÕÈÓÐÚÔɯÛÙÈÐÕÌÌÚɯÈÕËɯÕÌÞÚÙÖÖÔɯÐÕÛÌÙÕÚȭɯ$ÈÊÏɯ×ÈÙÛÐÊÐ×ÈÕÛɯÊÖÔ×ÓÌÛÌÚɯ

ÔÈÛÊÏÌËɯÐÛÌÔÚɯÐÕɯÊÖÜÕÛÌÙɪÉÈÓÈÕÊÌËɯÖÙËÌÙɯÜÕËÌÙɯÈɯ3ÖÖÓɪ ÚÚÐÚÛÌËɯÊÖÕËÐÛÐÖÕɯȹ5ÌÙÐ,ÌËÐÈɯŘÈÎÚȮɯÚÌÝÌÙÐÛàȮɯÙÌÞÙÐÛÌÚȮɯ

ÛÙÈÕÚÊÙÐ×ÛÚɤÞÖÙËɯÊÓÖÜËɯÝÐÚÐÉÓÌȺɯÈÕËɯÈɯ!ÈÚÌÓÐÕÌɯÊÖÕËÐÛÐÖÕ 

ȹÔÈÕÜÈÓɯÙÌÝÐÌÞɯÖÕÓàȺȭɯ3ÈÚÒÚɯÙÌØÜÐÙÌɯÐËÌÕÛÐÍàÐÕÎɯÈÕËɯÊÖÙÙÌÊÛÐÕÎɯÏÈÙÔÍÜÓɯÖÙɯÔÐÚÓÌÈËÐÕÎɯÓÈÕÎÜÈÎÌɯÈÕËɯ

ÊÖÔ×ÖÚÐÕÎɯÈɯÉÙÐÌÍɯÌËÐÛÖÙɀÚɯÕÖÛÌɯÛÏÈÛɯÑÜÚÛÐŗÌÚɯÛÏÌɯÙÌÝÐÚÐÖÕȮɯÔÐÙÙÖÙÐÕÎɯÙÌÈÓɯÌËÐÛÖÙÐÈÓɯÚÊÙÜÛÐÕàȭ 
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!ÈÚÌÓÐÕÌÚɯÙÌ×ÙÌÚÌÕÛɯÙÌÈÓÐÚÛÐÊɯÈÓÛÌÙÕÈÛÐÝÌÚȯɯÈɯÒÌàÞÖÙËɤÓÌßÐÊÖÕɯŗÓÛÌÙɯÞÐÛÏɯ×ÏÙÈÚÌɯÙÜÓÌÚɯȹÙÌŘÌÊÛÐÕÎɯÊÖÔÔÖÕɯ

ÕÌÞÚÙÖÖÔɯ×ÙÈÊÛÐÊÌȺɯÈÕËɯÈɯÎÌÕÌÙÐÊɯÔÜÓÛÐÓÐÕÎÜÈÓɯ++,ɯÖ×ÌÙÈÛÌËɯáÌÙÖɪÚÏÖÛɯÞÐÛÏÖÜÛ 

ËÖÔÈÐÕɯŗÕÌɪÛÜÕÐÕÎɯȹÙÌŘÌÊÛÐÕÎɯÕÈĈÝÌɯÜÚÌɯÖÍɯÍÖÜÕËÈÛÐÖÕɯÔÖËÌÓÚȺȭɯ ÓÓɯÚàÚÛÌÔÚɯ×ÙÖÊÌÚÚɯÛÏÌɯÚÈÔÌɯÐÕ×ÜÛÚɯÛÖɯÌÕÚÜÙÌɯ

ÊÖÔ×ÈÙÈÉÐÓÐÛàȭɯ3ÙÐÈÓÚɯÙÜÕɯÖÕɯÈɯÚÐÕÎÓÌɯÞÖÙÒÚÛÈÛÐÖÕɯȹ/àÛÏÖÕɯƗȭƕƔȮɯ%ÓÈÚÒɯÉÈÊÒɯÌÕËȰ 

6ÏÐÚ×ÌÙɯÍÖÙɯ 21Ȱɯ%%Ô×ÌÎɤÔÖÝÐÌ×àɯÍÖÙɯÈÜËÐÖɯÌßÛÙÈÊÛÐÖÕȺȰɯÙÈÕËÖÔɯÚÌÌËÚȮɯ×ÙÖÔ×ÛÚȮɯÈÕËɯÊÖÕŗÎÜÙÈÛÐÖÕɯŗÓÌÚɯÈÙÌɯ

ÝÌÙÚÐÖÕɪÊÖÕÛÙÖÓÓÌËɯÛÖɯÌÕÈÉÓÌɯÌßÈÊÛɯÙÌ×ÓÈàɯÈÕËɯÈÜËÐÛȭ 

 

,ÌÛÙÐÊÚɯÊÈ×ÛÜÙÌɯÈÊÊÜÙÈÊàȮɯÊÈÓÐÉÙÈÛÐÖÕȮɯÚ×ÌÌÊÏɯØÜÈÓÐÛàȮɯÓÈÛÌÕÊàȮɯÜÚÈÉÐÓÐÛàȮɯÈÕËɯÌËÐÛÖÙÐÈÓɯÖÜÛÊÖÔÌÚȭɯ#ÌÛÌÊÛÐÖÕɯÐÚɯ

ØÜÈÕÛÐŗÌËɯÞÐÛÏɯÔÈÊÙÖɪ×ÙÌÊÐÚÐÖÕȮɯÔÈÊÙÖɪÙÌÊÈÓÓȮɯÈÕËɯÔÈÊÙÖɪ%ƕɯ×ÌÙɯÓÈÉÌÓȮɯ×ÓÜÚɯÔÐÊÙÖɪɯÈÝÌÙÈÎÌÚɯÈÕËɯÈÙÌÈɯÜÕËÌÙɯ

ÛÏÌɯÙÌÊÌÐÝÌÙɯÖ×ÌÙÈÛÐÕÎɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯȹ 41."ȺɯÍÖÙɯÏÈÙÔÍÜÓɯÝÌÙÚÜÚɯÕÖÕɪÏÈÙÔÍÜÓɯÚÊÙÌÌÕÐÕÎȰɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐÊÌÚɯ

ÈÙÌɯÙÌ×ÖÙÛÌËɯ×ÌÙɯÓÈÕÎÜÈÎÌȭɯ"ÖÕŗËÌÕÊÌɯÊÈÓÐÉÙÈÛÐÖÕɯÐÚɯÈÚÚÌÚÚÌËɯÜÚÐÕÎɯ$ß×ÌÊÛÌËɯ"ÈÓÐÉÙÈÛÐÖÕɯ$ÙÙÖÙɯÈÕËɯÙÌÓÐÈÉÐÓÐÛàɯ

ËÐÈÎÙÈÔÚȭɯ2×ÌÌÊÏɯÙÌÊÖÎÕÐÛÐÖÕɯØÜÈÓÐÛàɯÐÚɯÔÌÈÚÜÙÌËɯÞÐÛÏɯ6ÖÙËɯ$ÙÙÖÙɯ1ÈÛÌɯÖÕɯÈɯÓÈÕÎÜÈÎÌɪÉÈÓÈÕÊÌËɯÚÜÉÚÌÛɯÛÖɯ

ÉÖÜÕËɯÛÙÈÕÚÊÙÐ×ÛÐÖÕɪÐÕËÜÊÌËɯÌÙÙÖÙȭɯ+ÈÛÌÕÊàɯÐÚɯÙÌ×ÖÙÛÌËɯÈÚɯÔÌËÐÈÕɯÈÕËɯƝƙÛÏɪ×ÌÙÊÌÕÛÐÓÌɯÌÕËɪÛÖɪÌÕËɯÛÐÔÌȮɯÞÐÛÏɯ

ÛÈÙÎÌÛÚɯÖÍɯǾƖɯÚɯÍÖÙɯÛÌßÛɯÈÕËɯǾƕƔɯÚɯÍÖÙɯÈÜËÐÖɤÝÐËÌÖɯȹÛÙÈÕÚÊÙÐ×ÛÐÖÕɯǶɯÈÕÈÓàÚÐÚȺȭɯ4ÚÈÉÐÓÐÛàɯÈÕËɯÉÌÕÌŗÛɯÈÙÌɯÔÌÈÚÜÙÌËɯ

ÝÐÈɯ2àÚÛÌÔɯ4ÚÈÉÐÓÐÛàɯ2ÊÈÓÌɯȹ242ȺȮɯ4ÚÈÉÐÓÐÛàɯ,ÌÛÙÐÊɯÍÖÙɯ4ÚÌÙɯ$ß×ÌÙÐÌÕÊÌɯȹ4,47ɪ+ÐÛÌȺȮɯ2ÐÕÎÓÌɯ$ÈÚÌɯ0ÜÌÚÛÐÖÕɯ

ȹ2$0ȺȮɯÈÕËɯ- 2 ɯ3ÈÚÒɯ+ÖÈËɯ(ÕËÌßɯȹ- 2 ɪ3+7ȺȮɯÈÓÖÕÎɯÞÐÛÏɯ+ÐÒÌÙÛɯÐÛÌÔÚɯÖÕɯÊÓÈÙÐÛàɯÖÍɯŘÈÎÚȮɯÈ××ÙÖ×ÙÐÈÛÌÕÌÚÚɯÖÍɯ

ÚÌÝÌÙÐÛàȮɯÈÕËɯÈÊÛÐÖÕÈÉÐÓÐÛàɯÖÍɯÚÜÎÎÌÚÛÐÖÕÚȰɯÌŚÊÐÌÕÊàɯȹÛÐÔÌɪÖÕɪÛÈÚÒȮɯÌËÐÛÚɯ×ÌÙɯÔÐÕÜÛÌȺɯÈÕËɯÌřÌÊÛÐÝÌÕÌÚÚɯȹÕÜÔÉÌÙɯ

ÖÍɯÏÈÙÔÍÜÓɯÚ×ÈÕÚɯÊÖÙÙÌÊÛÓàɯÊÖÙÙÌÊÛÌËȮɯÙÌÚÐËÜÈÓɯÌÙÙÖÙÚȺɯÈÙÌɯÓÖÎÎÌËɯÈÜÛÖÔÈÛÐÊÈÓÓàȭɯ!ÓÐÕËÌËɯÌß×ÌÙÛɯÙÈÛÌÙÚɯÚÊÖÙÌɯ

×ÖÚÛɪÌËÐÛɯÖÜÛ×ÜÛÚɯÖÕɯÛÖÕÌɯÈ××ÙÖ×ÙÐÈÛÌÕÌÚÚȮɯÍÈÊÛÜÈÓÐÛàȮɯÈÕËɯÐÕÊÓÜÚÐÝÐÛàɯȹ+ÐÒÌÙÛɯƕɬƙȺȭɯ/ÙÖÊÌËÜÙÈÓÓàȮɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯ

ÙÌÊÌÐÝÌɯÈɯÚÏÖÙÛɯÖÕÉÖÈÙËÐÕÎɯÈÕËɯÈɯ×ÙÈÊÛÐÊÌɯÐÛÌÔɯÉÌÍÖÙÌɯÛÙÐÈÓÚȭɯ(ÛÌÔÚɯÈÙÌɯÙÈÕËÖÔÐáÌËɯÈÕËɯÈÚÚÐÎÕÌËɯÜÚÐÕÎɯÈɯ+ÈÛÐÕɪ

ÚØÜÈÙÌɯÚÊÏÌËÜÓÌɯÛÖɯÔÐÛÐÎÈÛÌɯÖÙËÌÙɯÈÕËɯÓÌÈÙÕÐÕÎɯÌřÌÊÛÚȭɯ%ÖÙɯÈÜËÐÖɯÈÕËɯÝÐËÌÖȮɯ6ÏÐÚ×ÌÙɯÈÜÛÖÔÈÛÐÊÈÓÓàɯËÌÛÌÊÛÚɯ

ÓÈÕÎÜÈÎÌȰɯÛÙÈÕÚÊÙÐ×ÛÚɯÈÙÌɯÕÖÙÔÈÓÐáÌËɯ×ÙÐÖÙɯÛÖɯÚÊÖÙÐÕÎȭɯ ÓÓɯÈÊÛÐÖÕÚȮɯÛÐÔÌÚÛÈÔ×ÚȮɯ×ÙÌËÐÊÛÐÖÕÚȮɯÈÕËɯÊÖÕŗËÌÕÊÌÚɯÈÙÌɯ

ÓÖÎÎÌËȰɯÈÍÛÌÙɯÌÈÊÏɯÉÓÖÊÒȮɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÊÖÔ×ÓÌÛÌɯÛÏÌɯÜÚÈÉÐÓÐÛàɯÐÕÚÛÙÜÔÌÕÛÚȭɯ!ÓÐÕËÌËɯÙÌÝÐÌÞɯÐÚɯÊÖÕËÜÊÛÌËɯ×ÖÚÛɯÏÖÊɯ

ÉàɯÛÞÖɯÙÈÛÌÙÚȰɯËÐÚÈÎÙÌÌÔÌÕÛÚɯÈÙÌɯÙÌÚÖÓÝÌËɯÉàɯÈɯÛÏÐÙËɯÈËÑÜËÐÊÈÛÖÙȮɯÈÕËɯÐÕÛÌÙɪÙÈÛÌÙɯÈÎÙÌÌÔÌÕÛɯȹϝȺɯÐÚɯÙÌ×ÖÙÛÌËȭ 

 

2ÛÈÛÐÚÛÐÊÈÓɯÈÕÈÓàÚÐÚɯÍÖÓÓÖÞÚɯÚÛÈÕËÈÙËɯ×ÙÈÊÛÐÊÌȭɯ ÊÊÜÙÈÊàɯÈÕËɯÓÈÛÌÕÊàɯÔÌÛÙÐÊÚɯÈÙÌɯÚÜÔÔÈÙÐáÌËɯÞÐÛÏɯÔÌÈÕÚɯÈÕËɯ

ƝƙǔɯÊÖÕŗËÌÕÊÌɯÐÕÛÌÙÝÈÓÚɯÖÉÛÈÐÕÌËɯÝÐÈɯÚÛÙÈÛÐŗÌËɯÉÖÖÛÚÛÙÈ×ɯȹƕȮƔƔƔɯÙÌÚÈÔ×ÓÌÚȺȭɯ ɤ! 

ÖÜÛÊÖÔÌÚɯÈÙÌɯÛÌÚÛÌËɯÜÚÐÕÎɯ×ÈÐÙÌËɯÛɪÛÌÚÛÚɯȹÖÙɯ6ÐÓÊÖßÖÕɯÚÐÎÕÌËɪÙÈÕÒɯÛÌÚÛÚɯÐÍɯÕÖÙÔÈÓÐÛàɯÐÚɯÝÐÖÓÈÛÌËȺȮɯÞÐÛÏɯ'ÖÓÔɯ

ÊÖÙÙÌÊÛÐÖÕɯÍÖÙɯÔÜÓÛÐ×ÓÐÊÐÛàȭɯ$řÌÊÛɯÚÐáÌÚɯÈÙÌɯÙÌ×ÖÙÛÌËɯÈÚɯ"ÖÏÌÕɀÚɯËɯȹÖÙɯ"ÓÐřɀÚɯϗɯÍÖÙɯÕÖÕɪɯ×ÈÙÈÔÌÛÙÐÊɯÊÖÔ×ÈÙÐÚÖÕÚȺȭɯ

3ÏÌɯ×ÙÌɪÙÌÎÐÚÛÌÙÌËɯÛÏÙÌÚÏÖÓËÚɯËÌÛÌÙÔÐÕÌɯÞÏÌÛÏÌÙɯÛÏÌɯÚàÚÛÌÔɯÈÊÏÐÌÝÌÚɯÛÏÌɯÊÓÈÐÔÌËɯÉÌÕÌŗÛÚȭ 

 

$ÛÏÐÊÚȮɯ×ÙÐÝÈÊàȮɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯÈÙÌɯÈËËÙÌÚÚÌËɯÛÏÙÖÜÎÏɯËÌɪÐËÌÕÛÐŗÊÈÛÐÖÕɯÖÍɯÊÖÕÛÌÕÛɯÈÕË 

ÐÕÍÖÙÔÌËɯÊÖÕÚÌÕÛɯ×ÙÖÊÌËÜÙÌÚȭɯ4×ÓÖÈËÚɯÈÙÌɯ×ÙÖÊÌÚÚÌËɯÌ×ÏÌÔÌÙÈÓÓàȮɯÖÜÛ×ÜÛɯÙÌ×ÖÙÛÚɯÈÙÌɯÙÌÛÜÙÕÌËɯÛÖɯÛÏÌɯÜÚÌÙȮɯ

ÚÖÜÙÊÌɯŗÓÌÚɯÈÙÌɯËÌÓÌÛÌËɯÜ×ÖÕɯÊÖÔ×ÓÌÛÐÖÕȮɯÈÕËɯÛÙÈÕÚÐÌÕÛɯÈÜËÐÖɯÈÙÛÐÍÈÊÛÚɯÈÙÌɯ×ÜÙÎÌËɯÏÖÜÙÓàȭɯ.ÕÓàɯÈÎÎÙÌÎÈÛÌɯ

ÈÕÈÓàÛÐÊÚɯÈÙÌɯÙÌÛÈÐÕÌËȭɯ3ÖÎÌÛÏÌÙȮɯÛÏÐÚɯÚÌÛÜ×ɯ×ÙÖÝÐËÌÚɯÈɯÙÐÎÖÙÖÜÚȮɯÙÌ×ÙÖËÜÊÐÉÓÌɯÉÈÚÐÚɯÍÖÙɯÛÌÚÛÐÕÎɯÉÖÛÏɯÛÏÌɯ

ÛÌÊÏÕÐÊÈÓɯÈÊÊÜÙÈÊàɯÈÕËɯÛÏÌɯ×ÙÈÊÛÐÊÈÓɯÕÌÞÚÙÖÖÔɯÝÈÓÜÌ 
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ÊÓÈÐÔÌËɯÐÕɯÛÏÌɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕȮɯÞÏÐÓÌɯ%ÐÎÜÙÌÚɯƕɬƖɯÊÖÕÛÌßÛÜÈÓÐáÌɯÛÏÌɯÈÙÊÏÐÛÌÊÛÜÙÌɯÈÕËɯÌÕËɪÛÖɪÌÕËɯÌÝÈÓÜÈÛÐÖÕɯ

ŘÖÞɯÙÌÍÌÙÙÌËɯÛÖɯÛÏÙÖÜÎÏÖÜÛɯÛÏÐÚɯÚÌÊÛÐÖÕȭ 

 

/Ö×ÜÓÈÛÐÖÕɤ#ÈÛÈ 

 

3ÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÌÝÈÓÜÈÛÐÖÕɯËÙÌÞɯÖÕɯÈɯÔÜÓÛÐÓÐÕÎÜÈÓȮɯÔÜÓÛÐÔÖËÈÓɯËÈÛÈÚÌÛɯÈÓÐÎÕÌËɯÞÐÛÏɯÕÌÞÚÙÖÖÔɯ

ÞÖÙÒŘÖÞÚɯÐÕɯÚÐßɯ4-ɯÓÈÕÎÜÈÎÌÚɯȹ ÙÈÉÐÊȮɯ"ÏÐÕÌÚÌȮɯ$ÕÎÓÐÚÏȮɯ%ÙÌÕÊÏȮɯ1ÜÚÚÐÈÕȮɯ2×ÈÕÐÚÏȺȭɯ ××ÙÖßÐÔÈÛÌÓàɯƕƙƝÒɯ

ÓÈÉÌÓÌËɯÐÛÌÔÚɯÚ×ÈÕÕÌËɯÛÌßÛȮɯÈÜËÐÖȮɯÈÕËɯÝÐËÌÖɯÞÐÛÏɯÛÏÙÌÌɯÊÓÈÚÚÌÚɯȹßÌÕÖ×ÏÖÉÐÊȮɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȮɯÕÌÜÛÙÈÓȺɯÈÕËɯÍÖÜÙɯ

ÛÖßÐÊÐÛàɯÎÙÈËÌÚȭɯ3ÖɯÌÕÚÜÙÌɯÊÖÝÌÙÈÎÌȮɯÚàÕÛÏÌÛÐÊɯÛÌÚÛɯÚÌÛÚɯÊÖÔ×ÓÌÔÌÕÛÌËɯÙÌÈÓɯÚÈÔ×ÓÌÚȭɯ3ÏÌÚÌɯÐÕÊÓÜËÌËɯÔÈÊÏÐÕÌɪ

ÛÙÈÕÚÓÈÛÌËɯÕÌÞÚɯÈÙÛÐÊÓÌÚȮɯÔÈÕÜÈÓÓàɯÊÖËÌËɯÚÖÊÐÈÓɯÔÌËÐÈɯ×ÖÚÛÚȮɯÈÕËɯÔÜÓÛÐÔÖËÈÓɯÊÖÔ×ÖÚÐÛÌÚɯÎÌÕÌÙÈÛÌËɯÝÐÈɯ

*ÙÌÈËÖ (Ȯɯ×ÈÐÙÐÕÎɯÜÕÐÍÖÙÔɯÚàÕÛÏÌÛÐÊɯÈÝÈÛÈÙÚɯÈÕËɯÕÈÛÐÝÌɪÈÊÊÌÕÛɯÈÜËÐÖɯÞÐÛÏɯÝÌÙÐŗÌËɯÛÙÈÕÚÊÙÐ×ÛÚȭɯ3ÏÐÚɯËÌÚÐÎÕɯ

ÈÓÓÖÞÌËɯÊÙÖÚÚɪÔÖËÈÓɯÛÌÚÛÐÕÎɯÖÍɯÛÖßÐÊÐÛàɯËÌÛÌÊÛÐÖÕȮɯÛÙÈÕÚÊÙÐ×ÛɯÌßÛÙÈÊÛÐÖÕȮɯÈÕËɯÊÖÔ×ÈÙÈÛÐÝÌɯ×ÌÙÍÖÙÔÈÕÊÌɯ

ÌÝÈÓÜÈÛÐÖÕɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯÌÛÏÐÊÈÓɯÚÈÍÌÎÜÈÙËÚȭɯ3ÖɯÌÕÚÜÙÌɯÌÛÏÐÊÈÓɯÊÖÔ×ÓÐÈÕÊÌȮɯÚàÕÛÏÌÛÐÊɯËÈÛÈɯ

ÞÈÚɯÎÌÕÌÙÈÛÌËɯÜÚÐÕÎɯÙÌÚÌÈÙÊÏɪÙÌÚÛÙÐÊÛÌËɯ++,ɯÐÕÚÛÈÕÊÌÚȮɯÌÔ×ÓÖàÐÕÎɯÊÈÙÌÍÜÓÓàɯÚÛÙÜÊÛÜÙÌËɯÈËÝÌÙÚÈÙÐÈÓɯ×ÙÖÔ×ÛÐÕÎɯ

ÛÖɯÚÐÔÜÓÈÛÌɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯÞÐÛÏÖÜÛɯÝÐÖÓÈÛÐÕÎɯ×ÓÈÛÍÖÙÔɯÚÈÍÌÛàɯÎÜÈÙËÙÈÐÓÚȭ 

3ÖɯÝÈÓÐËÈÛÌɯÛÏÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÜÛÐÓÐÛàɯÖÍɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÈÙÊÏÐÛÌÊÛÜÙÌȮɯÛÏÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌɯÞÈÚɯÐÔ×ÓÌÔÌÕÛÌËɯÈÚɯÈɯ

ÜÕÐŗÌËɯÞÌÉɪÉÈÚÌËɯÈ××ÓÐÊÈÛÐÖÕɯÜÛÐÓÐáÐÕÎɯÈɯ%ÓÈÚÒɯÍÙÈÔÌÞÖÙÒȭɯ3ÏÐÚɯËÌ×ÓÖàÔÌÕÛɯÐÕÛÌÎÙÈÛÌËɯÛÏÌɯËÐÚ×ÈÙÈÛÌɯÛÌßÛȮɯ

ÈÜËÐÖȮɯÈÕËɯÝÐÚÜÈÓɯ×ÙÖÊÌÚÚÐÕÎɯÔÖËÜÓÌÚɯÐÕÛÖɯÈɯÊÖÏÌÚÐÝÌɯÐÕÛÌÙÍÈÊÌɯËÌÚÐÎÕÌËɯÍÖÙɯÐÕÛÌÙÈÊÛÐÝÌɯÌËÐÛÖÙÐÈÓɯÜÚÌȭɯ!àɯ

ÌÕÊÈ×ÚÜÓÈÛÐÕÎɯÊÖÔ×ÓÌßɯÉÈÊÒÌÕËɯ×ÙÖÊÌÚÚÌÚɭÚÜÊÏɯÈÚɯ6ÏÐÚ×ÌÙɪÉÈÚÌËɯÛÙÈÕÚÊÙÐ×ÛÐÖÕɯÈÕËɯ++,ɯÊÓÈÚÚÐŗÊÈÛÐÖÕɭ

ÞÐÛÏÐÕɯÈɯÚÛÙÌÈÔÓÐÕÌËɯɅÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɅɯÌÕÝÐÙÖÕÔÌÕÛȮɯÛÏÌɯÛÖÖÓɯÈÓÓÖÞÌËɯÑÖÜÙÕÈÓÐÚÔɯÛÙÈÐÕÌÌÚɯÛÖɯÜ×ÓÖÈËɯÊÖÕÛÌÕÛɯ

ÈÕËɯÙÌÊÌÐÝÌɯÙÈ×ÐËȮɯÌß×ÓÈÐÕÈÉÓÌɯÍÌÌËÉÈÊÒȭɯ3ÏÐÚɯÍÜÕÊÛÐÖÕÈÓɯ×ÙÖÛÖÛà×ÌɯÚÌÙÝÌËɯÈÚɯÛÏÌɯ×ÙÐÔÈÙàɯÐÕÚÛÙÜÔÌÕÛɯÍÖÙɯÛÏÌɯ

ÜÚÈÉÐÓÐÛàɯÛÙÐÈÓÚɯÈÕËɯÌŚÊÐÌÕÊàɯÛÌÚÛÚɯÙÌ×ÖÙÛÌËɯÐÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÚÌÊÛÐÖÕÚȮɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯÙÌÚÜÓÛÚɯÙÌŘÌÊÛɯ

Èɯ×ÙÈÊÛÐÊÈÓɯÕÌÞÚÙÖÖÔɯÞÖÙÒŘÖÞɯÙÈÛÏÌÙɯÛÏÈÕɯÐÚÖÓÈÛÌËɯÓÈÉÖÙÈÛÖÙàɯ×ÌÙÍÖÙÔÈÕÊÌȭ 

 

$,/(1(" +ɯ/$1%.1, -"$ɯ1$24+32 

 

3ÏÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌɯÞÈÚɯÌÝÈÓÜÈÛÌËɯÜÚÐÕÎɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯËÈÛÈÚÌÛɯÊÖÔ×ÙÐÚÐÕÎɯÖÝÌÙɯƕƙƝȮƔƔƔɯÓÈÉÌÓÌËɯÐÕÚÛÈÕÊÌÚɯ

ÈÊÙÖÚÚɯÛÏÌɯÚÐßɯÖŚÊÐÈÓɯ4-ɯÓÈÕÎÜÈÎÌÚȭɯ3ÖɯÈËËÙÌÚÚɯËÈÛÈɯÚÊÈÙÊÐÛàɯÐÕɯÚ×ÌÊÐŗÊɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌɯÊÈÛÌÎÖÙÐÌÚȮɯÛÏÌɯÚÛÜËàɯ

ÌÔ×ÓÖàÌËɯÚàÕÛÏÌÛÐÊɯËÈÛÈɯÎÌÕÌÙÈÛÐÖÕɯÝÐÈɯÈËÝÈÕÊÌËɯ++,ÚȮɯÌÕÚÜÙÐÕÎɯÛÏÌɯÔÖËÌÓɯÙÌÔÈÐÕÌËɯÙÖÉÜÚÛɯÈÎÈÐÕÚÛɯËÐÝÌÙÚÌɯ

ÓÐÕÎÜÐÚÛÐÊɯ×ÌÙÔÜÛÈÛÐÖÕÚȭɯ/ÌÙÍÖÙÔÈÕÊÌɯÞÈÚɯÔÌÈÚÜÙÌËɯÈÊÙÖÚÚɯÛÏÙÌÌɯÊÖÙÌɯÔÖËÈÓÐÛÐÌÚɯÈÕËɯÚÐßɯÓÈÕÎÜÈÎÌÚɯÛÖɯ

ËÌÛÌÙÔÐÕÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÈÊÊÜÙÈÊàɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓɯÌŚÊÐÌÕÊàȭ 

 

 

 

 

,ÖËÈÓÐÛà /ÙÌÊÐÚÐÖÕ 1ÌÊÈÓÓ %ƕɪ2ÊÖÙÌ 3ÈÙÎÌÛɯ+ÈÛÌÕÊà  ÊÛÜÈÓɯ+ÈÛÌÕÊà 

3ÌßÛ ƔȭƝƘ ƔȭƝƕ ƔȭƝƖ ǾɯƖȭƔÚ ƕȭƜÚ 

 ÜËÐÖ ƔȭƝƔ ƔȭƜƜ ƔȭƜƝ ǾɯƕƔȭƔÚ ƜȭƘÚ 

5ÐËÌÖ ƔȭƜƝ ƔȭƜƙ ƔȭƜƛ ǾɯƕƔȭƔÚ ƝȭƖÚ 

 ÎÎÙÌÎÈÛÌ ƔȭƝƕ ƔȭƜƜ ƔȭƜƝ ɭ ɭ 
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3ÈÉÓÌɯƕȯɯ"ÖÔ×ÈÙÈÛÐÝÌɯ"ÓÈÚÚÐŗÊÈÛÐÖÕɯ/ÌÙÍÖÙÔÈÕÊÌɯÉàɯ,ÖËÈÓÐÛà 

 

"ÙÖÚÚɪ+ÐÕÎÜÈÓɯ"ÖÕÚÐÚÛÌÕÊà 

 ɯÒÌàɯÖÉÑÌÊÛÐÝÌɯÞÈÚɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯÔÌËÐÈɯÐÕÛÌÎÙÐÛàɯÊÖÜÓËɯÉÌɯÔÈÐÕÛÈÐÕÌËɯÙÌÎÈÙËÓÌÚÚɯÖÍɯÛÏÌɯÚÖÜÙÊÌɯÓÈÕÎÜÈÎÌȭɯ Úɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÐÕɯ3ÈÉÓÌɯƖȮɯÛÏÌɯÚàÚÛÌÔɯÈÊÏÐÌÝÌËɯÏÐÎÏɯ%ƕɪÚÊÖÙÌÚɯÈÊÙÖÚÚɯÈÓÓɯÛÌÚÛÌËɯÓÈÕÎÜÈÎÌÚȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÛÏÌɯ

ÜÕËÌÙÓàÐÕÎɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÌÔÉÌËËÐÕÎÚɯÚÜÊÊÌÚÚÍÜÓÓàɯÊÈ×ÛÜÙÌËɯÛÏÌɯÊÖÕÛÌßÛÜÈÓɯÕÜÈÕÊÌÚɯÖÍɯÏÈÙÔÍÜÓɯÕÈÙÙÈÛÐÝÌÚɯÐÕɯ

ÉÖÛÏɯ6ÌÚÛÌÙÕɯÈÕËɯÕÖÕɪ6ÌÚÛÌÙÕɯÚÊÙÐ×ÛÚȭ 

+ÈÕÎÜÈÎÌ 3ÌßÛɯ%ƕ  ÜËÐÖɯ%ƕ 5ÐËÌÖɯ%ƕ 

$ÕÎÓÐÚÏ ƔȭƝƙ ƔȭƝƖ ƔȭƝƕ 

2×ÈÕÐÚÏ ƔȭƝƘ ƔȭƝƔ ƔȭƜƜ 

%ÙÌÕÊÏ ƔȭƝƗ ƔȭƜƝ ƔȭƜƛ 

 ÙÈÉÐÊ ƔȭƝƔ ƔȭƜƛ ƔȭƜƙ 

"ÏÐÕÌÚÌ ƔȭƝƕ ƔȭƜƚ ƔȭƜƘ 

1ÜÚÚÐÈÕ ƔȭƝƖ ƔȭƜƜ ƔȭƜƚ 

 

3ÈÉÓÌɯƖȯɯ%ƕɪ2ÊÖÙÌɯ/ÌÙÍÖÙÔÈÕÊÌɯÉàɯ+ÈÕÎÜÈÎÌ 

3ÏÌɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÞÏÐÓÌɯÛÌßÛɯÈÕÈÓàÚÐÚɯÙÌÔÈÐÕÚɯÛÏÌɯÔÖÚÛɯ×ÙÌÊÐÚÌɯÈÊÙÖÚÚɯÈÓÓɯÓÈÕÎÜÈÎÌÚȮɯÛÏÌɯ6ÏÐÚ×ÌÙɪ

ÐÕÛÌÎÙÈÛÌËɯÈÜËÐÖɯ×Ð×ÌÓÐÕÌɯÔÈÐÕÛÈÐÕÌËɯÚÛÙÖÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÌÝÌÕɯÐÕɯÓÈÕÎÜÈÎÌÚɯÞÐÛÏɯÊÖÔ×ÓÌßɯ×ÏÖÕÖÓÖÎàȮɯÚÜÊÏɯÈÚɯ

 ÙÈÉÐÊɯÈÕËɯ"ÏÐÕÌÚÌȭɯ-ÖÛÈÉÓàȮɯÛÏÌɯÚàÚÛÌÔɯÔÌÛɯÈÓÓɯÛÈÙÎÌÛɯÓÈÛÌÕÊÐÌÚȮɯÍÈÊÐÓÐÛÈÛÐÕÎɯÛÏÌɯɆÙÈ×ÐËɆɯÍÌÌËÉÈÊÒɯÓÖÖ×ɯÙÌØÜÐÙÌËɯ

ÍÖÙɯÈÊÛÐÝÌɯÕÌÞÚÙÖÖÔɯÚÊÙÌÌÕÐÕÎȭ 

 

$ŚÊÐÌÕÊàɯ&ÈÐÕÚɯÈÕËɯ4ÚÈÉÐÓÐÛà 

 

!ÌàÖÕËɯÙÈÞɯÈÊÊÜÙÈÊàȮɯÛÏÌɯ×ÙÐÔÈÙàɯÐÕÕÖÝÈÛÐÖÕɯÖÍɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÓÐÌÚɯÐÕɯÐÛÚɯÐÔ×ÈÊÛɯÖÕɯÌËÐÛÖÙÐÈÓɯÞÖÙÒŘÖÞÚȭɯ

4ÚÈÉÐÓÐÛàɯÛÙÐÈÓÚɯÊÖÕËÜÊÛÌËɯÞÐÛÏɯÈɯÊÖÏÖÙÛɯÖÍɯÑÖÜÙÕÈÓÐÚÔɯÛÙÈÐÕÌÌÚɯÙÌÝÌÈÓÌËɯÛÏÈÛɯÛÏÌɯÈÜÛÖÔÈÛÌËɯÛÙÈÕÚÊÙÐ×ÛÐÖÕɯÈÕËɯ

ÔÜÓÛÐÔÖËÈÓɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÙÌËÜÊÌËɯÛÏÌɯÛÐÔÌɯÙÌØÜÐÙÌËɯÍÖÙɯÔÈÕÜÈÓɯÈÜËÐÖɯÙÌÝÐÌÞɯÉàɯƜƝȭƘǔȭ 

 

0ÜÈÓÐÛÈÛÐÝÌɯÍÌÌËÉÈÊÒɯÏÐÎÏÓÐÎÏÛÌËɯÛÏÈÛɯÛÏÌɯɆÌß×ÓÈÐÕÈÉÐÓÐÛàɆɯÔÖËÜÓÌɭÞÏÐÊÏɯ×ÙÖÝÐËÌÚɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯ

ÙÈÛÐÖÕÈÓÌÚɯÍÖÙɯÌÈÊÏɯŘÈÎɭÞÈÚɯÐÕÚÛÙÜÔÌÕÛÈÓɯÐÕɯÙÌËÜÊÐÕÎɯÛÏÌɯÊÖÎÕÐÛÐÝÌɯÓÖÈËɯÖÕɯÌËÐÛÖÙÚȭɯ/ÈÙÛÐÊÐ×ÈÕÛÚɯÚ×ÌÊÐŗÊÈÓÓàɯ

ÕÖÛÌËɯÛÏÈÛɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÐËÌÕÛÐÍàɯ×ÙÖÉÓÌÔÈÛÐÊɯÚÌÊÛÐÖÕÚɯÞÐÛÏÐÕɯÈɯƕƔɪÔÐÕÜÛÌɯÈÜËÐÖɯÊÓÐ×ɯÐÕɯÜÕËÌÙɯƕƔɯÚÌÊÖÕËÚɯȹÈÚɯ

Ö××ÖÚÌËɯÛÖɯÔÈÕÜÈÓɯÓÐÚÛÌÕÐÕÎȺɯÈÓÓÖÞÌËɯÛÏÌÔɯÛÖɯÍÖÊÜÚɯÖÕɯÏÐÎÏɪÓÌÝÌÓɯÌËÐÛÖÙÐÈÓɯËÌÊÐÚÐÖÕÚȭɯ3ÏÐÚɯÌŚÊÐÌÕÊàɯÎÈÐÕɯ

ÝÈÓÐËÈÛÌÚɯÛÏÌɯɆÚÜÚÛÈÐÕÈÉÐÓÐÛàɆɯÖÍɯÛÏÌɯÜÕÐŗÌËɯÈ××ÙÖÈÊÏɯÐÕɯÏÐÎÏɪÝÖÓÜÔÌȮɯÔÜÓÛÐÓÐÕÎÜÈÓɯÕÌÞÚɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ Úɯ

ÚÜÔÔÈÙÐáÌËɯÐÕɯ3ÈÉÓÌɯƕɯÈÕËɯ3ÈÉÓÌɯƖȮɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯËÈÛÈɯ×ÙÖÝÐËÌÚɯÚÛÙÖÕÎɯÚÜ××ÖÙÛɯÍÖÙɯ'ƕɯÈÕËɯ'ƖȮɯÞÐÛÏɯÛÏÌɯÚàÚÛÌÔɯ

ÌßÊÌÌËÐÕÎɯÛÏÌɯÌÚÛÈÉÓÐÚÏÌËɯ×ÌÙÍÖÙÔÈÕÊÌɯÉÌÕÊÏÔÈÙÒÚɯÈÊÙÖÚÚɯÈÓÓɯÔÖËÈÓÐÛÐÌÚɯÈÕËɯÓÈÕÎÜÈÎÌÚȭ 
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+(,(3 3(.-2 

 

6ÏÐÓÌɯÛÏÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌɯËÌÔÖÕÚÛÙÈÛÌÚɯÏÐÎÏɯÛÌÊÏÕÐÊÈÓɯÌŚÊÈÊàȮɯÊÌÙÛÈÐÕɯÓÐÔÐÛÈÛÐÖÕÚɯÙÌÔÈÐÕȭɯ3ÏÌɯÚÛÜËàɀÚɯ

ÙÌÓÐÈÕÊÌɯÖÕɯÚàÕÛÏÌÛÐÊɯËÈÛÈɯÍÖÙɯÓÖÞÌÙɪÙÌÚÖÜÙÊÌɯÓÐÕÎÜÐÚÛÐÊɯ×ÌÙÔÜÛÈÛÐÖÕÚȮɯÞÏÐÓÌɯÕÌÊÌÚÚÈÙàɯÍÖÙɯÛÙÈÐÕÐÕÎȮɯÔÈàɯÕÖÛɯ

ÊÈ×ÛÜÙÌɯÛÏÌɯÍÜÓÓɯÙÈÕÎÌɯÖÍɯÖÙÎÈÕÐÊɯÊÖÓÓÖØÜÐÈÓÐÚÔÚɯÍÖÜÕËɯÐÕɯÙÌÈÓɪÞÖÙÓËɯÈËÝÌÙÚÈÙÐÈÓɯËÐÚÊÖÜÙÚÌȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÛÏÌɯ

ÊÜÙÙÌÕÛɯÝÐÚÜÈÓɯÈÕÈÓàÚÐÚɯÔÖËÜÓÌɯÐÚɯÖ×ÛÐÔÐáÌËɯÍÖÙɯÎÌÚÛÜÙÌɯÈÕËɯÖÝÌÙÓÈàɯËÌÛÌÊÛÐÖÕȮɯÉÜÛɯÓÈÊÒÚɯÛÏÌɯÎÙÈÕÜÓÈÙɯÍÖÙÌÕÚÐÊɯ

ËÌ×ÛÏɯÙÌØÜÐÙÌËɯÛÖɯÐËÌÕÛÐÍàɯÏÐÎÏɪŗËÌÓÐÛàɯËÌÌ×ÍÈÒÌɯÈÙÛÐÍÈÊÛÚȭɯ ÊÒÕÖÞÓÌËÎÐÕÎɯÛÏÌÚÌɯÊÖÕÚÛÙÈÐÕÛÚɯÐÚɯÌÚÚÌÕÛÐÈÓɯÍÖÙɯÛÏÌɯ

ÐÛÌÙÈÛÐÝÌɯÙÌŗÕÌÔÌÕÛɯÖÍɯÛÏÌɯÍÙÈÔÌÞÖÙÒȭ 

 

".-"+42(.-2 

 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÚÜÊÊÌÚÚÍÜÓÓàɯÈËËÙÌÚÚÌÚɯÛÏÌɯÌÚÊÈÓÈÛÐÕÎɯÊÖÔ×ÓÌßÐÛàɯÖÍɯÛÏÌɯÎÓÖÉÈÓɯÔÌËÐÈɯÓÈÕËÚÊÈ×ÌɯÉàɯÐÕÛÙÖËÜÊÐÕÎɯ

ÈÕËɯÝÈÓÐËÈÛÐÕÎɯÛÏÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌȭɯ!àɯÚàÕÛÏÌÚÐáÐÕÎɯÖÜÙɯÌÔ×ÐÙÐÊÈÓɯŗÕËÐÕÎÚȮɯÞÌɯ×ÙÖÝÐËÌɯËÌŗÕÐÛÐÝÌɯÈÕÚÞÌÙÚɯÛÖɯ

ÛÏÌɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚɯÈÕËɯÏà×ÖÛÏÌÚÌÚɯ×ÖÚÌËɯÈÛɯÛÏÌɯÖÜÛÚÌÛɯÖÍɯÛÏÐÚɯÚÛÜËàȮɯÊÖÕŗÙÔÐÕÎɯÛÏÌɯÝÐÈÉÐÓÐÛàɯÖÍɯÈɯÜÕÐŗÌËɯ

È××ÙÖÈÊÏɯÛÖɯÔÌËÐÈɯÐÕÛÌÎÙÐÛàȭ 

 

1ÌÎÈÙËÐÕÎɯ10ƕɯȹ3ÌÊÏÕÐÊÈÓɯ(ÕÛÌÎÙÈÛÐÖÕȺȮɯÛÏÌɯÙÌÚÜÓÛÚɯÊÖÕŗÙÔɯÛÏÈÛɯÈɯÊÖÕÚÖÓÐËÈÛÌËɯÔÜÓÛÐÔÖËÈÓɯ×Ð×ÌÓÐÕÌɯÊÈÕɯÐÕËÌÌËɯ

ÉÙÐËÎÌɯÛÏÌɯɆÍÙÈÎÔÌÕÛÈÛÐÖÕɯÎÈ×ȭɆɯ.ÜÙɯÚàÚÛÌÔɯÈÊÏÐÌÝÌËɯÈÕɯÈÎÎÙÌÎÈÛÌɯ%ƕɪÚÊÖÙÌɯÖÍɯƔȭƜƝȮɯÚÐÎÕÐŗÊÈÕÛÓàɯÌßÊÌÌËÐÕÎɯÛÏÌɯ

ƔȭƜƙɯÉÌÕÊÏÔÈÙÒɯÌÚÛÈÉÓÐÚÏÌËɯÐÕɯ'ƕȭɯ"ÙÜÊÐÈÓÓàȮɯÛÏÐÚɯ×ÌÙÍÖÙÔÈÕÊÌɯÙÌÔÈÐÕÌËɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÊÖÕÚÐÚÛÌÕÛɯÈÊÙÖÚÚɯÛÏÌɯÚÐßɯ

ÖŚÊÐÈÓɯ4-ɯÓÈÕÎÜÈÎÌÚȮɯÝÈÓÐËÈÛÐÕÎɯÛÏÌɯÙÖÉÜÚÛÕÌÚÚɯÖÍɯÛÏÌɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÌÔÉÌËËÐÕÎÚȭɯ3ÏÐÚɯ×ÙÖÝÌÚɯÛÏÈÛɯÏÐÎÏɪŗËÌÓÐÛàɯ

ÕÈÙÙÈÛÐÝÌɯËÌÛÌÊÛÐÖÕɯËÖÌÚɯÕÖÛɯÙÌØÜÐÙÌɯÐÚÖÓÈÛÌËȮɯÔÖËÈÓÐÛàɪÚ×ÌÊÐŗÊɯÛÖÖÓÚȮɯÉÜÛɯÊÈÕɯÉÌɯÈÊÏÐÌÝÌËɯÛÏÙÖÜÎÏɯÈɯÜÕÐŗÌËȮɯ

ÐÕÕÖÝÈÛÐÝÌɯÍÙÈÔÌÞÖÙÒɯÛÏÈÛɯÈÊÊÖÜÕÛÚɯÍÖÙɯÛÏÌɯÔÜÓÛÐÍÈÊÌÛÌËɯÕÈÛÜÙÌɯÖÍɯÔÖËÌÙÕɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȭ 

 

(ÕɯÙÌÚ×ÖÕÚÌɯÛÖɯ10Ɩɯȹ.×ÌÙÈÛÐÖÕÈÓɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàȺȮɯÛÏÌɯÜÚÈÉÐÓÐÛàɯÛÙÐÈÓÚɯ×ÙÖÝÐËÌËɯÚÛÙÖÕÎɯÌÔ×ÐÙÐÊÈÓɯÚÜ××ÖÙÛɯÍÖÙɯ'Ɩȭɯ

3ÏÌɯÛÙÈÕÚÐÛÐÖÕɯÍÙÖÔɯÔÈÕÜÈÓȮɯÜÕÐÔÖËÈÓɯÚÊÙÌÌÕÐÕÎɯÛÖɯÛÏÌɯ5ÌÙÐ,ÌËÐÈɯÙÈ×ÐËɪÍÌÌËÉÈÊÒɯ×Ð×ÌÓÐÕÌɯÙÌÚÜÓÛÌËɯÐÕɯÈÕɯ

ƜƝȭƘǔɯÙÌËÜÊÛÐÖÕɯÐÕɯÛÖÛÈÓɯÙÌÝÐÌÞɯÛÐÔÌȭɯ3ÏÐÚɯÌŚÊÐÌÕÊàɯÎÈÐÕɭÍÈÙɯÌßÊÌÌËÐÕÎɯÖÜÙɯÐÕÐÛÐÈÓɯƛƙǔɯÏà×ÖÛÏÌÚÐÚɭËÐÙÌÊÛÓàɯ

ÈËËÙÌÚÚÌÚɯÛÏÌɯÚÜÚÛÈÐÕÈÉÐÓÐÛàɯÊÙÐÚÐÚɯÍÈÊÐÕÎɯÔÖËÌÙÕɯÕÌÞÚÙÖÖÔÚȭɯ!àɯÈÜÛÖÔÈÛÐÕÎɯÛÏÌɯÙÖÛÌɯÛÈÚÒÚɯÖÍɯÔÜÓÛÐÓÐÕÎÜÈÓɯ

ÛÙÈÕÚÊÙÐ×ÛÐÖÕɯÈÕËɯÐÕÐÛÐÈÓɯÊÓÈÚÚÐŗÊÈÛÐÖÕȮɯÛÏÌɯÚàÚÛÌÔɯÈÓÓÖÞÚɯÍÖÙɯÈɯÚÊÈÓÈÉÓÌɯÙÌÚ×ÖÕÚÌɯÛÖɯÛÏÌɯÔÈÚÚÐÝÌɯÝÖÓÜÔÌɯÖÍɯ

ÔÜÓÛÐÔÌËÐÈɯÊÖÕÛÌÕÛɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯÖÍɯÔÖËÌÙÕɯÐÕÍÖÙÔÈÛÐÖÕɯÞÈÙÍÈÙÌȮɯÈÓÓÖÞÐÕÎɯÏÜÔÈÕɯÌËÐÛÖÙÚɯÛÖɯÍÖÊÜÚɯÖÕɯÏÐÎÏÌÙɪ

ÓÌÝÌÓɯÝÌÙÐŗÊÈÛÐÖÕȭ 

 

%ÐÕÈÓÓàȮɯ10Ɨɯȹ(ÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯ3ÙÜÚÛȺɯÌßÈÔÐÕÌËɯÛÏÌɯÙÖÓÌɯÖÍɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÐÕɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛȭɯ.ÜÙɯŗÕËÐÕÎÚɯ

ÚÜ××ÖÙÛÌËɯ'ƗɯÈÕËɯ'ƘȮɯÈÚɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÙÌ×ÖÙÛÌËɯÛÏÈÛɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯÙÈÛÐÖÕÈÓÌÚɯÞÌÙÌɯÛÏÌɯɆÔÖÚÛɯÊÙÐÛÐÊÈÓɆɯÍÈÊÛÖÙɯ

ÐÕɯÛÏÌÐÙɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯ×ÙÖÊÌÚÚȭɯ3ÏÌɯÐÕÊÓÜÚÐÖÕɯÖÍɯ7 (ɯÍÌÈÛÜÙÌÚɯÌřÌÊÛÐÝÌÓàɯÛÙÈÕÚÐÛÐÖÕÌËɯÛÏÌɯÚàÚÛÌÔɯÍÙÖÔɯÈɯ

ɆÉÓÈÊÒɪÉÖßɆɯËÌÛÌÊÛÖÙɯÛÖɯÈɯÊÖÓÓÈÉÖÙÈÛÐÝÌɯÛÖÖÓȮɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÕÊÙÌÈÚÐÕÎɯÜÚÌÙɯÊÖÕŗËÌÕÊÌȭɯ3ÏÐÚɯɆÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×Ɇɯ
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È××ÙÖÈÊÏɯÌÕÚÜÙÌËɯÛÏÈÛɯÞÏÐÓÌɯÛÏÌɯ (ɯ×ÙÖÝÐËÌËɯÙÈ×ÐËɯÚÊÙÌÌÕÐÕÎȮɯÛÏÌɯŗÕÈÓɯÌËÐÛÖÙÐÈÓɯÑÜËÎÔÌÕÛɯÙÌÔÈÐÕÌËɯÎÙÖÜÕËÌËɯ

ÐÕɯÏÜÔÈÕɯÕÜÈÕÊÌȮɯÈÊÏÐÌÝÐÕÎɯÈɯÏÐÎÏÌÙɯÖÝÌÙÈÓÓɯËÌÛÌÊÛÐÖÕɯÈÊÊÜÙÈÊàɯÛÏÈÕɯÌÐÛÏÌÙɯÈÎÌÕÛɯÖ×ÌÙÈÛÐÕÎɯÐÕɯÐÚÖÓÈÛÐÖÕȭ 

(ÕɯÊÖÕÊÓÜÚÐÖÕȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÊÖÕÛÙÐÉÜÛÌÚɯÈɯÝÈÓÐËÈÛÌËɯÉÓÜÌ×ÙÐÕÛɯÛÖɯÛÏÌɯŗÌÓËɯÖÍɯËÌÊÐÚÐÖÕɯÚÊÐÌÕÊÌÚɯÍÖÙɯËÌ×ÓÖàÐÕÎɯ

ÊÖÔ×ÓÌßɯ (ɯÚàÚÛÌÔÚɯÐÕɯÏÐÎÏɪÚÛÈÒÌÚɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ3ÏÌɯ5ÌÙÐ,ÌËÐÈɯ2ÜÐÛÌɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÐÕÕÖÝÈÛÐÖÕɯÐÕɯÔÌËÐÈɯ

ÐÕÛÌÎÙÐÛàɯÔÜÚÛɯÉÌɯÉÖÛÏɯÔÜÓÛÐÔÖËÈÓɯÈÕËɯÌß×ÓÈÐÕÈÉÓÌɯÛÖɯÉÌɯÚÜÚÛÈÐÕÈÉÓÌȭɯ%ÜÛÜÙÌɯÞÖÙÒɯÞÐÓÓɯÍÖÊÜÚɯÖÕɯÌß×ÈÕËÐÕÎɯ

ÛÏÌÚÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÛÖɯËÌÛÌÊÛɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯËÌÌ×ÍÈÒÌɯÈÙÛÐÍÈÊÛÚɯÈÕËɯÌÝÖÓÝÐÕÎɯɆËÖÎɪÞÏÐÚÛÓÌɆɯÓÐÕÎÜÐÚÛÐÊɯ×ÈŲÌÙÕÚȮɯ

ÌÕÚÜÙÐÕÎɯÛÏÈÛɯÛÏÌɯÛÖÖÓɯÙÌÔÈÐÕÚɯÈɯÙÌÚÐÓÐÌÕÛɯÚÈÍÌÎÜÈÙËɯÍÖÙɯÑÖÜÙÕÈÓÐÚÛÐÊɯÐÕÛÌÎÙÐÛàɯÐÕɯÈÕɯÌÝÌÙɪÌÝÖÓÝÐÕÎɯËÐÎÐÛÈÓɯÌÙÈȭ 

 

1$%$1$-"$2 

 

 Óɪ9ÖÜÉÐȮɯ,ȭȮɯ ÏÔÈËȮɯ-ȭȮɯȫɯ ÉËÜÓɯ'ÈÔÐËȮɯ-ȭɯ'ȭɯȹƖƔƖƘȺȭɯ ÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯÉÜÚÐÕÌÚÚɯ×ÙÖÊÌÚÚɯ

ÙÌÌÕÎÐÕÌÌÙÐÕÎȯɯ.××ÖÙÛÜÕÐÛÐÌÚɯÈÕËɯÊÏÈÓÓÌÕÎÌÚȭɯ)ÖÜÙÕÈÓɯÖÍɯ!ÜÚÐÕÌÚÚɯ1ÌÚÌÈÙÊÏȮɯƕƛƖȮɯƕƕƗƘƔƚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÑÉÜÚÙÌÚȭƖƔƖƗȭƕƕƗƘƔƚ 

 Ô×ÖÕÚÈÏȮɯ1ȭȮɯȫɯ ÛÐÈÕÈÚÏÐÌȮɯ!ȭɯȹƖƔƖƘȺȭɯ ÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯÕÌÞÚÙÖÖÔÚȯɯ$ÕÏÈÕÊÐÕÎɯÌŚÊÐÌÕÊàɯÈÕËɯ

×ÙÌÚÌÙÝÐÕÎɯÊÙÌËÐÉÐÓÐÛàȭɯ#ÐÎÐÛÈÓɯ)ÖÜÙÕÈÓÐÚÔȮɯƕƖȹƗȺȮɯƗƕƖɬƗƗƔȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƜƔɤƖƕƚƛƔƜƕƕȭƖƔƖƗȭƖƖƜƛƚƙƔ 

!ÈÉÜȮɯ ȭȮɯ6ÈÕÎȮɯ7ȭȮɯ3ÑÈÕËÙÈȮɯ ȭȮɯ+ÐÒÏÖÔÈÕÌÕÒÖȮɯ3ȭȮɯ,ÖÏÈÔÌËȮɯ ȭȮɯȫɯ9ÏÈÕÎȮɯ8ȭɯȹƖƔƖƖȺȭɯ7+2ɪ1ȯɯ2ÌÓÍɪÚÜ×ÌÙÝÐÚÌËɯ

ÊÙÖÚÚɪÓÐÕÎÜÈÓɯÚ×ÌÌÊÏɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÓÌÈÙÕÐÕÎɯÈÛɯÚÊÈÓÌȭɯ(Õɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯ(ÕÛÌÙÚ×ÌÌÊÏɯƖƔƖƖɯȹ××ȭɯƕƔƙɬƕƔƝȺȭɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ2×ÌÌÊÏɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯ ÚÚÖÊÐÈÛÐÖÕȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƖƕƘƗƛɤ(ÕÛÌÙÚ×ÌÌÊÏȭƖƔƖƖɪƕƔƔ 

!ÈÓàȮɯ1ȭȮɯ*ÈÙÈËáÏÖÝȮɯ&ȭȮɯ ÓÌßÈÕËÙÖÝȮɯ#ȭȮɯ&ÓÈÚÚȮɯ)ȭȮɯȫɯ-ÈÒÖÝȮɯ/ȭɯȹƖƔƖƔȺȭɯ#ÌÛÌÊÛÐÕÎɯÍÈÒÌɯÕÌÞÚɯÜÚÐÕÎɯÔÈÊÏÐÕÌɯ

ÓÌÈÙÕÐÕÎȯɯ ɯÚÜÙÝÌàȭɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȮɯƘƚȹƕȺȮɯƕɬƘƘȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƚƖɤÊÖÓÐɍÈɍƔƔƗƚƜ 

"ÈÙÙÐÓÏÖɯ2ÈÕÛÖÚȮɯ ȭɯȹƖƔƖƗȺȭɯ ÜÛÖÔÈÛÐÖÕɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÐÕɯÑÖÜÙÕÈÓÐÚÔȯɯ (ɯÈÚɯÈɯÕÌÞÚÙÖÖÔɯ×ÈÙÛÕÌÙȭɯ)ÖÜÙÕÈÓÐÚÔɯ

/ÙÈÊÛÐÊÌȮɯƕƛȹƜȺȮɯƕƖƗƙɬƕƖƙƖȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƜƔɤƕƛƙƕƖƛƜƚȭƖƔƖƗȭƖƕƛƘƙƚƔ 

"ÏÖÙÈĭȮɯ,ȭȮɯ*ÖáÐÒȮɯ1ȭȮɯ'ÖėÜÉÖÞÐÊáȮɯ/ȭȮɯ/ÈÞÓÐÊÒÐȮɯ,ȭȮɯȫɯ*ÖáėÖÞÚÒÐȮɯ,ȭɯȹƖƔƖƕȺȭɯ ËÝÈÕÊÌËɯÔÌÛÏÖËÚɯÍÖÙɯÍÈÒÌɯÕÌÞÚɯ

ËÌÛÌÊÛÐÖÕȭɯ ××ÓÐÌËɯ2ÊÐÌÕÊÌÚȮɯƕƕȹƙȺȮɯƖƔƛƕȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƗƗƝƔɤÈ××ƕƕƔƙƖƔƛƕ 

"ÖÕÕÌÈÜȮɯ ȭȮɯ*ÏÈÕËÌÓÞÈÓȮɯ*ȭȮɯ&ÖàÈÓȮɯ-ȭȮɯ"ÏÈÜËÏÈÙàȮɯ5ȭȮɯ6ÌÕáÌÒȮɯ&ȭȮɯ&ÜáÔâÕȮɯ%ȭȮɯȱɯȫɯ2ÛÖàÈÕÖÝȮɯ5ȭɯȹƖƔƖƔȺȭɯ

4ÕÚÜ×ÌÙÝÐÚÌËɯÊÙÖÚÚɪÓÐÕÎÜÈÓɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÓÌÈÙÕÐÕÎɯÈÛɯÚÊÈÓÌȭɯ(Õɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƙƜÛÏɯ ÕÕÜÈÓɯ,ÌÌÛÐÕÎɯÖÍɯÛÏÌɯ

 ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚɯȹ××ȭɯƜƘƘƔɬƜƘƙƕȺȭɯ ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƜƚƙƗɤÝƕɤƖƔƖƔȭÈÊÓɪÔÈÐÕȭƛƘƛ 

#ÌÔÌÕÛÐÌÝÈȮɯ#ȭȮɯȫɯ/ÈÕÊÏÌÕÒÖȮɯ ȭɯȹƖƔƖƕȺȭɯ,ÜÓÛÐÓÐÕÎÜÈÓɯÏÈÛÌɯÚ×ÌÌÊÏɯËÌÛÌÊÛÐÖÕȯɯ"ÜÙÙÌÕÛɯÚÛÈÛÌɯÈÕËɯÍÜÛÜÙÌɯ

ËÐÙÌÊÛÐÖÕÚȭɯ+ÈÕÎÜÈÎÌɯ1ÌÚÖÜÙÊÌÚɯÈÕËɯ$ÝÈÓÜÈÛÐÖÕȮɯƙƙȹƘȺȮɯƝƝƗɬƕƔƕƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤÚƕƔƙƛƝɪƔƖƔɪƔƝƙƕƔɪƗ 

%ÖÙÛÜÕÈȮɯ/ȭȮɯȫɯ-ÜÕÌÚȮɯ2ȭɯȹƖƔƕƜȺȭɯ ɯÚÜÙÝÌàɯÖÕɯÈÜÛÖÔÈÛÐÊɯËÌÛÌÊÛÐÖÕɯÖÍɯÏÈÛÌɯÚ×ÌÌÊÏɯÐÕɯÛÌßÛȭɯ ",ɯ"ÖÔ×ÜÛÐÕÎɯ

2ÜÙÝÌàÚȮɯƙƕȹƘȺȮɯƜƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƘƙɤƗƖƗƖƚƛƚ 

&ÙÈÝÌÚȮɯ+ȭɯȹƖƔƕƜȺȭɯ!ÖÜÕËÈÙÐÌÚɯÕÖÛɯËÙÈÞÕȯɯ,È××ÐÕÎɯÛÏÌɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÙÖÖÛÚɯÖÍɯÛÏÌɯÎÓÖÉÈÓɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯ

ÔÖÝÌÔÌÕÛȭɯ)ÖÜÙÕÈÓÐÚÔɯ2ÛÜËÐÌÚȮɯƕƝȹƙȺȮɯƚƕƗɬƚƗƕȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƜƔɤƕƘƚƕƚƛƔ7ȭƖƔƕƚȭƕƕƝƚƚƔƖ 

https://doi.org/10.1016/j.jbusres.2023.113406
https://doi.org/10.1080/21670811.2023.2287650
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ÝÖÓÈÛÐÓÐÛàȮɯÈÓÛÏÖÜÎÏɯÛÏÌɯÔÈÎÕÐÛÜËÌɯÈÕËɯËÐÙÌÊÛÐÖÕɯÖÍɯÛÏÌÚÌɯÌřÌÊÛÚɯÝÈÙàɯÈÊÙÖÚÚɯÊÖÜÕÛÙàɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȮɯŗÕÈÕÊÐÈÓɯ
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ÙÈÛÏÌÙɯÛÏÈÕɯÜÕÐÍÖÙÔɯÈÊÙÖÚÚɯÊÖÜÕÛÙÐÌÚɯȹ*ÖÚÌȮɯ.ÏÕÚÖÙÎÌȮɯȫɯ2ÜÎÈÞÈÙÈȮɯƖƔƕƛȺȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÙÌÐÕÍÖÙÊÌɯÛÏÌɯ

ÙÌÓÌÝÈÕÊÌɯÖÍɯÌßÈÔÐÕÐÕÎɯÝÖÓÈÛÐÓÐÛàɯÈÕËɯÙÌÚÐÓÐÌÕÊÌɯËÐÙÌÊÛÓàɯÙÈÛÏÌÙɯÛÏÈÕɯÙÌÓàÐÕÎɯÚÖÓÌÓàɯÖÕɯÈÝÌÙÈÎÌɯÎÙÖÞÛÏɯ

ÖÜÛÊÖÔÌÚȭ 

 

#ÌÚ×ÐÛÌɯÛÏÌÚÌɯÈËÝÈÕÊÌÚȮɯÔÜÊÏɯÖÍɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯŗÕÈÕÊÌɯÔÈÊÙÖɯÓÐÛÌÙÈÛÜÙÌɯÊÖÕÛÐÕÜÌÚɯÛÖɯÍÖÊÜÚɯÖÕɯÔÌÈÕɯÖÜÛÊÖÔÌÚɯ

ȹÓÌÝÌÓÚɯÖÙɯÓÖÕÎɪÙÜÕɯÈÝÌÙÈÎÌÚȺɯÙÈÛÏÌÙɯÛÏÈÕɯËÌÊÐÚÐÖÕɪÙÌÓÌÝÈÕÛɯÙÐÚÒɯÔÌÛÙÐÊÚɯÚÜÊÏɯÈÚɯÙÖÓÓÐÕÎɯÝÖÓÈÛÐÓÐÛàȮɯËÖÞÕÚÐËÌɯ

Ì×ÐÚÖËÌÚȮɯÖÙɯÙÌÊÖÝÌÙàɯËàÕÈÔÐÊÚȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÔÈÕàɯÚÛÜËÐÌÚɯÙÌÓàɯÖÕɯÉÙÖÈËɯÊÙÖÚÚɪÊÖÜÕÛÙàɯÚÈÔ×ÓÌÚɯÛÏÈÛɯÖÉÚÊÜÙÌɯ

ÛÏÌɯËÐÚÛÐÕÊÛɯËÌÊÐÚÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛɯÖÍɯÛÏÌɯÞÖÙÓËɀÚɯÓÈÙÎÌÚÛɯÌÊÖÕÖÔÐÌÚɯȹ,Èɯȫɯ2ÖÕÎȮɯƖƔƕƜȰɯ8ċÓÔÈáȮɯƖƔƖƘȺȭɯ ÛɯÛÏÌɯ

ÚÈÔÌɯÛÐÔÌȮɯÛÏÌɯÐÕÊÙÌÈÚÐÕÎɯÈÝÈÐÓÈÉÐÓÐÛàɯÖÍɯÚÛÈÕËÈÙËÐáÌËɯ×ÜÉÓÐÊɯËÈÛÈÚÌÛÚɯÌÕÈÉÓÌÚɯÛÙÈÕÚ×ÈÙÌÕÛɯÈÕËɯÙÌ×ÙÖËÜÊÐÉÓÌɯ

ÈÕÈÓàÚÐÚɯÜÚÐÕÎɯÊÖÕÚÐÚÛÌÕÛɯÐÕËÐÊÈÛÖÙÚȭɯ3ÏÌɯ6ÖÙÓËɯ!ÈÕÒɀÚɯ&ÓÖÉÈÓɯ%ÐÕÈÕÊÐÈÓɯ#ÌÝÌÓÖ×ÔÌÕÛɯ#ÈÛÈÉÈÚÌɯ×ÙÖÝÐËÌÚɯ

ÏÈÙÔÖÕÐáÌËɯÔÌÈÚÜÙÌÚɯÈÊÙÖÚÚɯŗÕÈÕÊÐÈÓɯËÌ×ÛÏȮɯÈÊÊÌÚÚȮɯÌŚÊÐÌÕÊàȮɯÈÕËɯÚÛÈÉÐÓÐÛàɯËÐÔÌÕÚÐÖÕÚȮɯÞÏÐÓÌɯÛÏÌɯ6ÖÙÓËɯ

#ÌÝÌÓÖ×ÔÌÕÛɯ(ÕËÐÊÈÛÖÙÚɯÚÜ××ÓàɯÛÏÌɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÚÌÙÐÌÚɯÙÌØÜÐÙÌËɯÛÖɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌɯÝÖÓÈÛÐÓÐÛàɪÉÈÚÌËɯÖÜÛÊÖÔÌÚɯ

ȹ6ÖÙÓËɯ!ÈÕÒȮɯƖƔƖƖȰɯ6ÖÙÓËɯ!ÈÕÒȮɯÕȭËȭɪÈȺȭɯ3ÖÎÌÛÏÌÙȮɯÛÏÌÚÌɯÚÖÜÙÊÌÚɯÚÜ××ÖÙÛɯÈɯÔÈÕÈÎÌÔÌÕÛɯÈÕÈÓàÛÐÊÚɯÈ××ÙÖÈÊÏɯ
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ÛÏÈÛɯÌÝÈÓÜÈÛÌÚɯÞÏÌÛÏÌÙɯŗÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÌß×ÈÕËÚɯËÌÊÐÚÐÖÕɯŘÌßÐÉÐÓÐÛàɯÉàɯÚÏÈ×ÐÕÎɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯ

ËàÕÈÔÐÊÚɯÞÐÛÏÐÕɯÓÈÙÎÌɯÌÊÖÕÖÔÐÌÚɯÖÝÌÙɯÛÐÔÌȭ 

 

 

,ÌÛÏÖËÚ 

 

3ÏÐÚɯÚÛÜËàɯÛÌÚÛÚɯÞÏÌÛÏÌÙɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÈɯÓÖÞÌÙɪÙÐÚÒɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯËÌÊÐÚÐÖÕɯ

ÌÕÝÐÙÖÕÔÌÕÛɯÜÚÐÕÎɯÈɯÊÙÖÚÚɪÊÖÜÕÛÙàɯ×ÈÕÌÓɯÍÙÈÔÌÞÖÙÒȭɯ3ÏÌɯÌÔ×ÐÙÐÊÈÓɯËÌÚÐÎÕɯÍÖÓÓÖÞÚɯÈɯɁÛÙÐÈÕÎÜÓÈÛÐÖÕɂɯÓÖÎÐÊȯɯÛÏÌɯ

ÈÕÈÓàÚÐÚɯŗÙÚÛɯËÖÊÜÔÌÕÛɯ×ÈŲÌÙÕÚɯÐÕɯÛÏÌɯËÈÛÈȮɯÛÏÌÕɯÌÚÛÐÔÈÛÌɯÊÖÕÛÙÖÓÓÌËɯÙÌÓÈÛÐÖÕÚÏÐ×ÚȮɯÈÕËɯŗÕÈÓÓàɯÌßÈÔÐÕÌɯ

ÞÏÌÛÏÌÙɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÊÏÈÕÎÌÚɯÜÕËÌÙɯÚÛÙÌÚÚɯÊÖÕËÐÛÐÖÕÚȭɯ3ÏÐÚɯÚÌØÜÌÕÊÌɯÙÌËÜÊÌÚɯÛÏÌɯÙÐÚÒɯÖÍɯËÙÈÞÐÕÎɯ

ÊÖÕÊÓÜÚÐÖÕÚɯÍÙÖÔɯÈɯÚÐÕÎÓÌɯÚ×ÌÊÐŗÊÈÛÐÖÕɯÈÕËɯ×ÙÖËÜÊÌÚɯÖÜÛ×ÜÛÚɯÛÏÈÛɯÊÈÕɯÉÌɯÊÖÔÔÜÕÐÊÈÛÌËɯÝÐÚÜÈÓÓàȭ 

 

#ÈÛÈɯÈÕËɯ5ÈÙÐÈÉÓÌɯ 

 

3ÏÌɯÌÔ×ÐÙÐÊÈÓɯÚÈÔ×ÓÌɯÊÖÕÚÐÚÛÚɯÖÍɯÛÏÌɯÛÖ×ɯƗƔɯÌÊÖÕÖÔÐÌÚɯÙÈÕÒÌËɯÉàɯÕÖÔÐÕÈÓɯ&#/ɯÉÈÚÌËɯÖÕɯ6ÖÙÓËɯ!ÈÕÒɯ6ÖÙÓËɯ

#ÌÝÌÓÖ×ÔÌÕÛɯ(ÕËÐÊÈÛÖÙÚɯȹ6#(ȺɯËÈÛÈȭɯ"ÖÜÕÛÙÐÌÚɯÞÌÙÌɯÚÌÓÌÊÛÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌÐÙɯ&#/ɯÙÈÕÒÐÕÎɯÐÕɯÛÏÌɯÔÖÚÛɯ

ÙÌÊÌÕÛɯàÌÈÙɯÞÐÛÏɯÊÖÔ×ÓÌÛÌɯËÈÛÈɯÊÖÝÌÙÈÎÌɯȹƖƔƖƕȺȭɯ"ÈÕÈËÈɯÈÕËɯ3ÈÐÞÈÕɯȹ"ÏÐÕÈȺɯÞÌÙÌɯÐÕÐÛÐÈÓÓàɯÊÖÕÚÐËÌÙÌËɯÉÈÚÌËɯÖÕɯ

&#/ɯÚÐáÌɯÉÜÛɯÞÌÙÌɯÌßÊÓÜËÌËɯËÜÌɯÛÖɯÐÕÊÖÔ×ÓÌÛÌɯËÈÛÈɯÈÝÈÐÓÈÉÐÓÐÛàɯÍÖÙɯÒÌàɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÐÕËÐÊÈÛÖÙÚɯÐÕɯÛÏÌɯ

&ÓÖÉÈÓɯ%ÐÕÈÕÊÐÈÓɯ#ÌÝÌÓÖ×ÔÌÕÛɯ#ÈÛÈÉÈÚÌɯȹ&%##Ⱥȭ 

 

3ÏÌɯŗÕÈÓɯÚÈÔ×ÓÌɯÐÕÊÓÜËÌÚɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯƗƔɯÌÊÖÕÖÔÐÌÚȯɯ4ÕÐÛÌËɯ2ÛÈÛÌÚȮɯ"ÏÐÕÈȮɯ&ÌÙÔÈÕàȮɯ)È×ÈÕȮɯ(ÕËÐÈȮɯ4ÕÐÛÌËɯ

*ÐÕÎËÖÔȮɯ%ÙÈÕÊÌȮɯ(ÛÈÓàȮɯ1ÜÚÚÐÈÕɯ%ÌËÌÙÈÛÐÖÕȮɯ!ÙÈáÐÓȮɯ2×ÈÐÕȮɯ,ÌßÐÊÖȮɯ1Ì×ÜÉÓÐÊɯÖÍɯ*ÖÙÌÈȮɯ ÜÚÛÙÈÓÐÈȮɯ(ÕËÖÕÌÚÐÈȮɯ

-ÌÛÏÌÙÓÈÕËÚȮɯ2ÈÜËÐɯ ÙÈÉÐÈȮɯ/ÖÓÈÕËȮɯ2ÞÐųÌÙÓÈÕËȮɯ(ÙÌÓÈÕËȮɯ!ÌÓÎÐÜÔȮɯ3ÏÈÐÓÈÕËȮɯ ÜÚÛÙÐÈȮɯ-ÖÙÞÈàȮɯ(ÚÙÈÌÓȮɯ

2ÐÕÎÈ×ÖÙÌȮɯ2ÞÌËÌÕȮɯ ÙÎÌÕÛÐÕÈȮɯ4ÕÐÛÌËɯ ÙÈÉɯ$ÔÐÙÈÛÌÚȮɯÈÕËɯ3ÜÙÒÐàÌȭ 

 

(ÕËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌÚɯȹŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàȰɯ&%##Ⱥ 

 

!ÈÕÒɯ9ɪÚÊÖÙÌɯȹŗÕÈÕÊÐÈÓɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàȰɯÏÐÎÏÌÙɯÝÈÓÜÌÚɯÐÔ×ÓàɯÓÖÞÌÙɯËÌÍÈÜÓÛɯÙÐÚÒȺȭ 

#ÖÔÌÚÛÐÊɯÊÙÌËÐÛɯÛÖɯ×ÙÐÝÈÛÌɯÚÌÊÛÖÙɯȹǔɯÖÍɯ&#/ȺɯȹŗÕÈÕÊÐÈÓɯËÌ×ÛÏɯÈÕËɯÐÕÛÌÙÔÌËÐÈÛÐÖÕȺȭ 

/ÙÐÝÈÛÌɯÊÙÌËÐÛɯÉàɯËÌ×ÖÚÐÛɯÔÖÕÌàɯÉÈÕÒÚɯÛÖɯ&#/ɯȹǔȺɯȹÉÈÕÒɪÉÈÚÌËɯÊÙÌËÐÛɯËÌ×ÛÏȺȭ 

#Ì×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌÚɯȹËÌÊÐÚÐÖÕɯÙÐÚÒȰɯ6#(Ⱥ 

 



ƝƜ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

#ÌÊÐÚÐÖÕɯÙÐÚÒɯÐÚɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÈÚɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÜÕÊÌÙÛÈÐÕÛàɯÛÏÈÛɯËÐÙÌÊÛÓàɯÈřÌÊÛÚɯ×ÓÈÕÕÐÕÎȮɯÉÜËÎÌÛÐÕÎȮɯÈÕËɯ

ÐÕÝÌÚÛÔÌÕÛɯËÌÊÐÚÐÖÕÚȭɯ#ÌÊÐÚÐÖÕɯÙÐÚÒɯÐÚɯÊÈ×ÛÜÙÌËɯÜÚÐÕÎɯÛÏÙÌÌɯÖÜÛÊÖÔÌɯÚÌÙÐÌÚȯ 

 

(ÕŘÈÛÐÖÕȮɯÊÖÕÚÜÔÌÙɯ×ÙÐÊÌÚɯȹÈÕÕÜÈÓɯǔȺɯȹ×ÙÐÊÌɯÐÕÚÛÈÉÐÓÐÛàȰɯÏÐÎÏÌÙɯÐÕŘÈÛÐÖÕɯÝÈÙÐÈÉÐÓÐÛàɯÙÌŘÌÊÛÚɯÎÙÌÈÛÌÙɯ×ÓÈÕÕÐÕÎɯ

ÜÕÊÌÙÛÈÐÕÛàȺȭ 

&ÙÖÚÚɯŗßÌËɯÊÈ×ÐÛÈÓɯÍÖÙÔÈÛÐÖÕɯȹÈÕÕÜÈÓɯǔɯÎÙÖÞÛÏȺɯȹÐÕÝÌÚÛÔÌÕÛɪÊàÊÓÌɯÐÕÚÛÈÉÐÓÐÛàȰɯÝÈÙÐÈÉÐÓÐÛàɯÙÌŘÌÊÛÚɯÜÕÊÌÙÛÈÐÕÛàɯÐÕɯ

ÊÈ×ÐÛÈÓɯÚ×ÌÕËÐÕÎɯÊÖÕËÐÛÐÖÕÚȺȭ 

&#/ɯÎÙÖÞÛÏɯȹÈÕÕÜÈÓɯǔȺɯȹÔÈÊÙÖɯËÌÔÈÕËɯÜÕÊÌÙÛÈÐÕÛàȰɯÝÈÙÐÈÉÐÓÐÛàɯÙÌŘÌÊÛÚɯŘÜÊÛÜÈÛÐÖÕÚɯÐÕɯÌÊÖÕÖÔÐÊɯÈÊÛÐÝÐÛàɯ

ÙÌÓÌÝÈÕÛɯÛÖɯÔÈÕÈÎÌÙÐÈÓɯËÌÊÐÚÐÖÕɯÔÈÒÐÕÎȺȭ 

 

"ÖÕÛÙÖÓɯÝÈÙÐÈÉÓÌÚɯȹ6#(Ⱥ 

 

3ÖɯÐÚÖÓÈÛÌɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯËÌÊÐÚÐÖÕɯÙÐÚÒȮɯ2ÛÈÕËÈÙËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÊÖÕÛÙÖÓÚɯ

ÐÕŘÜÌÕÊÌɯÜÕÊÌÙÛÈÐÕÛàɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÊÖÕËÐÛÐÖÕÚȯ 

 

&#/ɯ×ÌÙɯÊÈ×ÐÛÈɯȹÊÜÙÙÌÕÛɯ42ȜȺɯȹÚÊÈÓÌɯÈÕËɯËÌÝÌÓÖ×ÔÌÕÛɯÓÌÝÌÓȰɯÊÖÕÛÙÖÓÚɯÍÖÙɯÊÙÖÚÚɪÊÖÜÕÛÙàɯÐÕÊÖÔÌɯËÐřÌÙÌÕÊÌÚɯÛÏÈÛɯ

ÚÏÈ×ÌɯÝÖÓÈÛÐÓÐÛàɯÈÕËɯŗÕÈÕÊÐÈÓɯÚÛÙÜÊÛÜÙÌȺȭ 

3ÙÈËÌɯȹǔɯÖÍɯ&#/ȺɯȹÌßÛÌÙÕÈÓɯÌß×ÖÚÜÙÌȰɯÊÖÕÛÙÖÓÚɯÍÖÙɯÖ×ÌÕÕÌÚÚɯÈÕËɯÚÌÕÚÐÛÐÝÐÛàɯÛÖɯÎÓÖÉÈÓɯÚÏÖÊÒÚȺȭ 

&ÌÕÌÙÈÓɯÎÖÝÌÙÕÔÌÕÛɯŗÕÈÓɯÊÖÕÚÜÔ×ÛÐÖÕɯÌß×ÌÕËÐÛÜÙÌɯȹǔɯÖÍɯ&#/Ⱥɯȹ×ÜÉÓÐÊɪÚÌÊÛÖÙɯËÌÔÈÕËɯÈÕËɯÚÛÈÉÐÓÐáÈÛÐÖÕɯ

ÊÈ×ÈÊÐÛàȰɯÊÖÕÛÙÖÓÚɯÍÖÙɯÛÏÌɯÙÖÓÌɯÖÍɯÎÖÝÌÙÕÔÌÕÛɯÚÐáÌɯÐÕɯÚÔÖÖÛÏÐÕÎɯÖÙɯÈÔ×ÓÐÍàÐÕÎɯÊàÊÓÌÚȺȭ 

 

#ÈÛÈɯ×ÙÌ×ÈÙÈÛÐÖÕ 

 

 ÓÓɯÚÌÙÐÌÚɯÈÙÌɯÈÓÐÎÕÌËɯÉàɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯÈÕËɯÔÌÙÎÌËɯÐÕÛÖɯÈɯÚÐÕÎÓÌɯÊÖÜÕÛÙàɯàÌÈÙɯ×ÈÕÌÓȭɯ3Öɯ×ÙÌÚÌÙÝÌɯ

ÊÖÔ×ÈÙÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÊÖÜÕÛÙÐÌÚȮɯ(ɯÙÌÛÈÐÕɯÖÉÚÌÙÝÈÛÐÖÕÚɯÖÕÓàɯÞÏÌÕɯÛÏÌɯÊÖÙÌɯ&%##ɯÐÕËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌÚɯÈÙÌɯ

ÈÝÈÐÓÈÉÓÌɯÍÖÙɯÛÏÌɯÈÕÈÓàÚÐÚɯÞÐÕËÖÞȭɯ6ÏÌÙÌɯÓÐÔÐÛÌËɯÎÈ×ÚɯÙÌÔÈÐÕɯÐÕɯÛÏÌɯ6#(ɯÚÌÙÐÌÚȮɯ,ÐÚÚÐÕÎɯÝÈÓÜÌÚɯÈÙÌɯÐÔ×ÜÛÌËɯ

ÜÚÐÕÎɯÈɯÓÖÊÈÓɯÈÝÌÙÈÎÐÕÎɯÈ××ÙÖÈÊÏɯÉÈÚÌËɯÖÕɯÈËÑÈÊÌÕÛɯàÌÈÙÚɯȹÔÌÈÕɯÖÍɯÛÏÌɯÛÞÖɯ×ÙÌÊÌËÐÕÎɯÈÕËɯÛÞÖɯÍÖÓÓÖÞÐÕÎɯ

ÖÉÚÌÙÝÈÛÐÖÕÚɯÞÏÌÕɯÈÝÈÐÓÈÉÓÌȺȭɯ3ÏÌɯÙÌÚÜÓÛÐÕÎɯËÈÛÈÚÌÛɯÐÚɯÛÙÌÈÛÌËɯÈÚɯÈÕɯÜÕÉÈÓÈÕÊÌËɯ×ÈÕÌÓɯÐÕɯÌÚÛÐÔÈÛÐÖÕȮɯÉÜÛɯÛÏÌɯ

×ÙÐÔÈÙàɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÌÔ×ÏÈÚÐáÌɯÊÖÕÚÐÚÛÌÕÛɯÊÖÝÌÙÈÎÌɯÖÍɯÛÏÌɯÒÌàɯÝÈÙÐÈÉÓÌÚɯÛÖɯÔÐÕÐÔÐáÌɯÉÐÈÚɯËÙÐÝÌÕɯÉàɯ

ËÐřÌÙÌÕÛÐÈÓɯËÈÛÈɯÈÝÈÐÓÈÉÐÓÐÛàȭ 

 

$,/(1(" +ɯ1$24+32ɯ 
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#ÌÚÊÙÐ×ÛÐÝÌɯ ÕÈÓàÚÐÚ 

 

3ÈÉÓÌɯƕɯÚÜÔÔÈÙÐáÌÚɯÛÏÌɯÒÌàɯÝÈÙÐÈÉÓÌÚɯÍÖÙɯƖƔƔƔɪƖƔƖƕɯÈÕËɯÚÏÖÞÚɯÚÛÙÖÕÎɯÝÈÙÐÈÛÐÖÕɯÈÊÙÖÚÚɯÊÖÜÕÛÙÐÌÚɯÈÕËɯàÌÈÙÚȭɯ3ÏÌɯ

&%##ɯÐÕËÐÊÈÛÖÙÚɯÐÕËÐÊÈÛÌɯÔÌÈÕÐÕÎÍÜÓɯËÐřÌÙÌÕÊÌÚɯÐÕɯŗÕÈÕÊÐÈÓɯÊÖÕËÐÛÐÖÕÚȯɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÈÝÌÙÈÎÌÚɯƕƚȭƔƕɯȹ2#ɯ

ƜȭƗƝȺȮɯÞÏÐÓÌɯÊÙÌËÐÛɯËÌ×ÛÏɯÐÚɯÏÐÎÏɯÖÕɯÈÝÌÙÈÎÌɯÉÜÛɯÞÐËÌÓàɯËÐÚ×ÌÙÚÌËɯȹËÖÔÌÚÛÐÊɯÊÙÌËÐÛɯÔÌÈÕɯƝƕȭƗƝǔɯÖÍɯ&#/Ȯɯ2#ɯ

ƘƛȭƚƝȰɯËÌ×ÖÚÐÛɪÉÈÕÒɯ×ÙÐÝÈÛÌɯÊÙÌËÐÛɯÔÌÈÕɯƜƕȭƝƗǔȮɯ2#ɯƘƕȭƙƖȺȭɯ3ÏÌɯ6#(ɯÖÜÛÊÖÔÌÚɯÈÓÚÖɯÚÏÖÞɯÚÜÉÚÛÈÕÛÐÈÓɯÔÈÊÙÖɯ

ÝÖÓÈÛÐÓÐÛàȯɯÐÕŘÈÛÐÖÕɯÈÝÌÙÈÎÌÚɯƘȭƙƖǔɯÉÜÛɯÙÈÕÎÌÚɯÍÙÖÔɯËÌŘÈÛÐÖÕɯÛÖɯÏÐÎÏɯÐÕŘÈÛÐÖÕɯȹÔÐÕɯǸƘȭƘƙȮɯÔÈßɯƙƘȭƝƖȺȮɯÈÕËɯÉÖÛÏɯ

ÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÈÕËɯ&#/ɯÎÙÖÞÛÏɯÌßÏÐÉÐÛɯÓÈÙÎÌɯÚÞÐÕÎÚɯȹ&%"%ɯÎÙÖÞÛÏɯÔÐÕɯǸƗƝȭƝƔȮɯÔÈßɯƝƝȭƚƜȰɯ&#/ɯÎÙÖÞÛÏɯ

ÔÐÕɯǸƕƔȭƝƘȮɯÔÈßɯƖƘȭƚƖȺȭɯ"ÖÕÛÙÖÓɯÝÈÙÐÈÉÓÌÚɯÊÖÕŗÙÔɯÏÌÛÌÙÖÎÌÕÌÐÛàɯÐÕɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÖ×ÌÕÕÌÚÚȮɯÞÐÛÏɯÞÐËÌɯ

ËÐÚ×ÌÙÚÐÖÕɯÐÕɯ&#/ɯ×ÌÙɯÊÈ×ÐÛÈɯÈÕËɯÛÙÈËÌɯÐÕÛÌÕÚÐÛàȭɯ.ÝÌÙÈÓÓȮɯÛÏÌɯËÈÛÈɯÊÖÕÛÈÐÕÚɯÚÜŚÊÐÌÕÛɯÊÙÖÚÚɪÚÌÊÛÐÖÕÈÓɯÈÕËɯÛÐÔÌɯ

ÝÈÙÐÈÛÐÖÕɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯ×ÈÕÌÓɯÈÕÈÓàÚÌÚɯÛÏÈÛɯÍÖÓÓÖÞȭ 

 

3ÈÉÓÌɯƕȭɯ2ÜÔÔÈÙàɯ2ÛÈÛÐÚÛÐÊÚɯÖÍɯ%ÐÕÈÕÊÐÈÓɯ2ÛÈÉÐÓÐÛàȮɯ,ÈÊÙÖÌÊÖÕÖÔÐÊɯ.ÜÛÊÖÔÌÚȮɯÈÕËɯ"ÖÕÛÙÖÓɯ5ÈÙÐÈÉÓÌÚ 

 

DATA  Indicators  Average St.Dev. Min  Max 

 

 

GFDD  

Bank Z-Score 16.01 8.39 0.02 39.46 

Domestic credit to private sector (% of 

GDP) 

91.39 47.69 9.68 223.78 

Private credit by deposit money banks to 

GDP (%) 

81.93 41.52 9.5 190.94 

 

 

 

WDI  

GDP growth (annual %)  2.96 3.71 -10.94 24.62 

Inflation (annual %)  4.52 8.63 -4.45 54.92 

GFCF growth (annual %) 4.85 11.24 -39.9 99.68 

GDP per capita (current US$) 31292.53 22425.68 442.75 103783

.45 

Trade (% of GDP) 84.75 66.72 19.56 437.33 

Govt consumption (% of GDP)  17.33 4.78 6.53 28.91 

 

%ÐÎÜÙÌɯƕɯÚÜÔÔÈÙÐáÌÚɯÛÏÌɯÓÐÕÌÈÙɯÈÚÚÖÊÐÈÛÐÖÕɯÚÛÙÜÊÛÜÙÌɯÈÔÖÕÎɯÛÏÌɯÒÌàɯÚÛÜËàɯÝÈÙÐÈÉÓÌÚɯÜÚÐÕÎɯ/ÌÈÙÚÖÕɯÊÖÙÙÌÓÈÛÐÖÕÚɯ

ÊÖÔ×ÜÛÌËɯÖÕɯÛÏÌɯÊÖÔ×ÓÌÛÌɯÊÈÚÌɯÚÈÔ×ÓÌȭɯ3ÏÙÌÌɯËÌÚÊÙÐ×ÛÐÝÌɯ×ÖÐÕÛÚɯÔÈŲÌÙɯÍÖÙɯÛÏÌɯÈÕÈÓàÚÐÚɯÛÏÈÛɯÍÖÓÓÖÞÚȭɯ%ÐÙÚÛȮɯÛÏÌɯ

ÛÞÖɯÊÙÌËÐÛɪËÌ×ÛÏɯ×ÙÖßÐÌÚɯ"ÙÌËÐÛɍ/ÝÛɯÈÕËɯ!ÈÕÒ"ÙÌËÐÛɯÈÙÌɯÚÛÙÖÕÎÓàɯÊÖÙÙÌÓÈÛÌËɯȹÙɯǻɯƔȭƜƖȺȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÛÏÌàɯ

ÊÈ×ÛÜÙÌɯÖÝÌÙÓÈ××ÐÕÎɯÈÚ×ÌÊÛÚɯÖÍɯŗÕÈÕÊÐÈÓɯÐÕÛÌÙÔÌËÐÈÛÐÖÕɯÈÕËɯÚÏÖÜÓËɯÉÌɯÌÕÛÌÙÌËɯÐÕɯÚÌ×ÈÙÈÛÌɯÔÖËÌÓɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯ

ÛÖɯÈÝÖÐËɯÔÜÓÛÐÊÖÓÓÐÕÌÈÙÐÛàȭɯ2ÌÊÖÕËȮɯÛÏÌɯÔÈÊÙÖɪÖÜÛÊÖÔÌɯÔÌÈÚÜÙÌÚɯÌßÏÐÉÐÛɯÌÊÖÕÖÔÐÊÈÓÓàɯÐÕÛÜÐÛÐÝÌɯÊÖɪÔÖÝÌÔÌÕÛȮɯ

ÞÐÛÏɯ&#/ɯÎÙÖÞÛÏɯȹ&#/ÎȺɯ×ÖÚÐÛÐÝÌÓàɯÙÌÓÈÛÌËɯÛÖɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯȹ&%"%ÎȺɯȹÙɯǻɯƔȭƚƘȺȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯ

ÐÕÝÌÚÛÔÌÕÛɯÙÌÚ×ÖÕËÐÕÎɯÛÖɯÛÏÌɯÉÜÚÐÕÌÚÚɯÊàÊÓÌȭɯ3ÏÐÙËȮɯÐÕŘÈÛÐÖÕɯȹ(ÕŘȺɯÐÚɯÔÖËÌÙÈÛÌÓàɯÕÌÎÈÛÐÝÌÓàɯÊÖÙÙÌÓÈÛÌËɯÞÐÛÏɯ

ÊÙÌËÐÛɯËÌ×ÛÏɯȹÙɯǻɯǸƔȭƘƘɯÞÐÛÏɯ"ÙÌËÐÛɍ/ÝÛȰɯÙɯǻɯǸƔȭƘƚɯÞÐÛÏɯ!ÈÕÒ"ÙÌËÐÛȺɯÈÕËɯÞÐÛÏɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯȹ&#/×ÊȯɯÙɯǻɯǸƔȭƗƙȺȮɯ

ÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÏÐÎÏÌÙɯÐÕŘÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚɯÛÌÕËɯÛÖɯÊÖÐÕÊÐËÌɯÞÐÛÏɯÞÌÈÒÌÙɯŗÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛȭɯ.ÝÌÙÈÓÓȮɯ

ÊÖÙÙÌÓÈÛÐÖÕÚɯÐÕÝÖÓÝÐÕÎɯ9ÚÊÖÙÌɯÈÙÌɯÚÔÈÓÓɯÛÖɯÔÖËÌÙÈÛÌȮɯÚÜ××ÖÙÛÐÕÎɯÐÛÚɯÙÖÓÌɯÈÚɯÈɯÚÛÈÉÐÓÐÛàɯÐÕËÐÊÈÛÖÙɯËÐÚÛÐÕÊÛɯÍÙÖÔɯ

ÊÙÌËÐÛɯÝÖÓÜÔÌɯÈÕËɯÔÖÛÐÝÈÛÐÕÎɯÛÏÌɯÚÜÉÚÌØÜÌÕÛɯŗßÌËɪÌřÌÊÛÚɯÙÌÎÙÌÚÚÐÖÕÚȭ 
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%ÐÎÜÙÌɯƖɯÊÖÔ×ÈÙÌÚɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÖÍɯ&#/ɯÎÙÖÞÛÏȮɯÐÕŘÈÛÐÖÕȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÈÊÙÖÚÚɯÓÖÞɯÈÕËɯÏÐÎÏɪ

ŗÕÈÕÊÐÈÓɪÚÛÈÉÐÓÐÛàɯÖÉÚÌÙÝÈÛÐÖÕÚȮɯÞÏÌÙÌɯÎÙÖÜ×ÚɯÈÙÌɯËÌŗÕÌËɯÉàɯÈɯÔÌËÐÈÕɯÚ×ÓÐÛɯÖÍɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌȭɯ3ÏÌɯÉÖß×ÓÖÛÚɯ

ÚÜÔÔÈÙÐáÌɯÛÏÌɯÔÌËÐÈÕɯÈÕËɯÐÕÛÌÙØÜÈÙÛÐÓÌɯÙÈÕÎÌȮɯÞÐÛÏɯÞÏÐÚÒÌÙÚɯÚ×ÈÕÕÐÕÎɯÛÏÌɯƙÛÏɯɪɯƝƙÛÏɯ×ÌÙÊÌÕÛÐÓÌÚȮɯÞÏÐÓÌɯÛÏÌɯ

ÖÝÌÙÓÈÐËɯ×ÖÐÕÛÚɯÈÕËɯÌÙÙÖÙɯÉÈÙÚɯÙÌ×ÖÙÛɯÛÏÌɯÔÌÈÕɯÞÐÛÏɯÈɯƝƙǔɯÊÖÕŗËÌÕÊÌɯÐÕÛÌÙÝÈÓȭɯ3ÏÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ

&#/ɯÎÙÖÞÛÏɯÐÚɯÉÙÖÈËÓàɯÚÐÔÐÓÈÙɯÈÊÙÖÚÚɯÚÛÈÉÐÓÐÛàɯÎÙÖÜ×ÚȮɯÞÐÛÏɯÚÜÉÚÛÈÕÛÐÈÓɯÖÝÌÙÓÈ×ɯÐÕɯÉÖÛÏɯÊÌÕÛÙÈÓɯÛÌÕËÌÕÊàɯÈÕËɯ

ËÐÚ×ÌÙÚÐÖÕȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯÐÕŘÈÛÐÖÕɯÐÚɯÝÐÚÐÉÓàɯÓÖÞÌÙɯÈÕËɯÓÌÚÚɯËÐÚ×ÌÙÚÌËɯÐÕɯÛÏÌɯÏÐÎÏɪÚÛÈÉÐÓÐÛàɯÎÙÖÜ×ȮɯÚÜÎÎÌÚÛÐÕÎɯ

ÔÖÙÌɯÚÛÈÉÓÌɯ×ÙÐÊÌɯËàÕÈÔÐÊÚɯÞÏÌÙÌɯÛÏÌɯÉÈÕÒÐÕÎɯÚàÚÛÌÔɯÐÚɯÔÖÙÌɯÙÌÚÐÓÐÌÕÛȭɯ(ÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÚÏÖÞÚɯÈɯÔÖËÌÚÛɯ

Ü×ÞÈÙËɯÚÏÐÍÛɯÍÖÙɯÛÏÌɯÏÐÎÏɪÚÛÈÉÐÓÐÛàɯÎÙÖÜ×ȮɯÈÓÛÏÖÜÎÏɯÛÏÌɯÖÝÌÙÓÈ×ɯÉÌÛÞÌÌÕɯÎÙÖÜ×ÚɯÙÌÔÈÐÕÚɯÔÌÈÕÐÕÎÍÜÓȮɯ

ÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÈÕàɯÜÕÊÖÕËÐÛÐÖÕÈÓɯËÐřÌÙÌÕÊÌɯÐÚɯÔÖËÌÙÈÛÌɯÙÈÛÏÌÙɯÛÏÈÕɯÓÈÙÎÌȭɯ.ÝÌÙÈÓÓȮɯÛÏÐÚɯŗÎÜÙÌɯ×ÙÖÝÐËÌÚɯÈɯ

ËÐÚÛÙÐÉÜÛÐÖÕɪÉÈÚÌËɯËÐÈÎÕÖÚÛÐÊɯÛÏÈÛɯÊÖÔ×ÓÌÔÌÕÛÚɯÛÏÌɯÚÜÔÔÈÙàɯÚÛÈÛÐÚÛÐÊÚɯÈÕËɯÔÖÛÐÝÈÛÌÚɯÛÏÌɯÚÜÉÚÌØÜÌÕÛɯ×ÈÕÌÓɯ

ÔÖËÌÓÚɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯÛÏÌÚÌɯ×ÈŲÌÙÕÚɯ×ÌÙÚÐÚÛɯÈÍÛÌÙɯÈÊÊÖÜÕÛÐÕÎɯÍÖÙɯÊÖÜÕÛÙàɯÏÌÛÌÙÖÎÌÕÌÐÛàɯÈÕËɯÔÈÊÙÖɯÊÖÕÛÙÖÓÚȭ 

 

%ÐÎÜÙÌɯƕȭɯ"ÖÙÙÌÓÈÛÐÖÕɯ,ÈÛÙÐßɯÍÖÙɯ*Ìàɯ2ÛÜËàɯ5ÈÙÐÈÉÓÌÚ 
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%ÐÎÜÙÌɯƔƖȭɯ.ÜÛÊÖÔÌɯ#ÐÚÛÙÐÉÜÛÐÖÕÚɯÉàɯ%ÐÕÈÕÊÐÈÓɯ2ÛÈÉÐÓÐÛàɯ&ÙÖÜ×ɯȹƖƔƔƔɯɬɯƖƔƖƕȺ 

 

!ÈÚÌÓÐÕÌɯ3ÞÖɪ6Èàɯ%ÐßÌËɯ$řÌÊÛÚɯ$ÚÛÐÔÈÛÌÚɯɯ 

 

3ÈÉÓÌɯƖɯÙÌ×ÖÙÛÚɯÉÈÚÌÓÐÕÌɯÛÞÖɪÞÈàɯŗßÌËɪÌřÌÊÛÚɯȹ36%$ȺɯÌÚÛÐÔÈÛÌÚɯÍÖÙɯ&#/ɯÎÙÖÞÛÏȮɯÐÕŘÈÛÐÖÕȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯ

ÎÙÖÞÛÏɯÜÚÐÕÎɯÛÏÌɯÊÖÙÌɯ×ÈÕÌÓȭɯ ÓÓɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÐÕÊÓÜËÌɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯŗßÌËɯÌřÌÊÛÚɯÈÕËɯÈÙÌɯÌÚÛÐÔÈÛÌËɯÞÐÛÏɯ

ÊÖÜÕÛÙàɯÊÓÜÚÛÌÙÌËɯÚÛÈÕËÈÙËɯÌÙÙÖÙÚɯȹÙÌ×ÖÙÛÌËɯÐÕɯ×ÈÙÌÕÛÏÌÚÌÚȺȭɯ"ÖÌŚÊÐÌÕÛÚɯÊÈ×ÛÜÙÌɯÞÐÛÏÐÕɯÊÖÜÕÛÙàɯÝÈÙÐÈÛÐÖÕɯÖÝÌÙɯ

ÛÐÔÌȭ 

 

%ÖÙɯ&#/ɯÎÙÖÞÛÏȮɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÌÕÛÌÙÚɯÞÐÛÏɯÈɯ×ÖÚÐÛÐÝÌɯÉÜÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÐÕÚÐÎÕÐŗÊÈÕÛɯÊÖÌŚÊÐÌÕÛȮɯÐÕËÐÊÈÛÐÕÎɯÕÖɯ

ÙÖÉÜÚÛɯÚÏÖÙÛɪÙÜÕɯÎÙÖÞÛÏɯÌřÌÊÛɯÖÍɯÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÖÕÊÌɯŗßÌËɯÌřÌÊÛÚɯÈÙÌɯÐÕÊÓÜËÌËȭɯ"ÙÌËÐÛɯËÌ×ÛÏɯÐÕËÐÊÈÛÖÙÚɯ

ÚÐÔÐÓÈÙÓàɯËÐÚ×ÓÈàɯÞÌÈÒɯÈÕËɯÐÔ×ÙÌÊÐÚÌɯÈÚÚÖÊÐÈÛÐÖÕÚȭɯ ÔÖÕÎɯÛÏÌɯÊÖÕÛÙÖÓɯÝÈÙÐÈÉÓÌÚȮɯÛÙÈËÌɯÖ×ÌÕÕÌÚÚɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯ

ÈÕËɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛȮɯÞÏÐÓÌɯÎÌÕÌÙÈÓɯÎÖÝÌÙÕÔÌÕÛɯŗÕÈÓɯÊÖÕÚÜÔ×ÛÐÖÕɯÌß×ÌÕËÐÛÜÙÌɯÐÚɯÕÌÎÈÛÐÝÌɯÈÕËɯÏÐÎÏÓàɯ

ÚÐÎÕÐŗÊÈÕÛȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÏÐÎÏÌÙɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯÚÏÈÙÌÚɯÈÙÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÞÌÙɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯ

ÎÙÖÞÛÏɯÙÈÛÌÚȭɯ3ÏÌɯÔÖËÌÓɯÌß×ÓÈÐÕÚɯÈɯÔÖËÌÙÈÛÌɯÚÏÈÙÌɯÖÍɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯÝÈÙÐÈÛÐÖÕɯȹÞÐÛÏÐÕɯ1ƴɯǽɯƔȭƖƖȺȭ 

 

%ÖÙɯ

ÐÕŘÈÛÐÖÕȮɯÕÌÐÛÏÌÙɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÕÖÙɯÊÙÌËÐÛɯËÌ×ÛÏɯÌßÏÐÉÐÛÚɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛɯÉÈÚÌÓÐÕÌɯÌřÌÊÛÚȭɯ"ÖÕÛÙÖÓɯ

ÝÈÙÐÈÉÓÌÚɯÈÙÌɯÌÚÛÐÔÈÛÌËɯÞÐÛÏɯÓÐÔÐÛÌËɯ×ÙÌÊÐÚÐÖÕȮɯÈÕËɯÖÝÌÙÈÓÓɯÌß×ÓÈÕÈÛÖÙàɯ×ÖÞÌÙɯÐÚɯÓÖÞÌÙɯȹÞÐÛÏÐÕɯ1ƴɯǽɯƔȭƕƕȺȮɯ

ÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÐÕŘÈÛÐÖÕɯÉÌÐÕÎɯÐÕŘÜÌÕÊÌËɯÉàɯÈËËÐÛÐÖÕÈÓɯ×ÖÓÐÊàɯÈÕËɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÍÈÊÛÖÙÚɯÉÌàÖÕËɯÛÏÌɯÉÈÚÌÓÐÕÌɯ

Ú×ÌÊÐŗÊÈÛÐÖÕȭ 
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%ÖÙɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȮɯÛÏÌɯÌÚÛÐÔÈÛÌÚɯËÐÚ×ÓÈàɯÊÓÌÈÙÌÙɯ×ÈŲÌÙÕÚȭɯ3ÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÐÚɯ×ÖÚÐÛÐÝÌɯÞÐÛÏɯÔÈÙÎÐÕÈÓɯ

ÚÛÈÛÐÚÛÐÊÈÓɯÚÜ××ÖÙÛȮɯÞÏÐÓÌɯËÖÔÌÚÛÐÊɯÊÙÌËÐÛɯÛÖɯÛÏÌɯ×ÙÐÝÈÛÌɯÚÌÊÛÖÙɯÐÚɯÕÌÎÈÛÐÝÌɯÞÐÛÏɯÉÖÙËÌÙÓÐÕÌɯÚÐÎÕÐŗÊÈÕÊÌȮɯ

ÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÐÕÊÙÌÈÚÌÚɯÐÕɯÊÙÌËÐÛɯÐÕÛÌÕÚÐÛàɯÔÈàɯÊÖÐÕÊÐËÌɯÞÐÛÏɯÞÌÈÒÌÙɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÞÐÛÏÐÕɯÊÖÜÕÛÙÐÌÚɯ

ÖÝÌÙɯÛÐÔÌȭɯ3ÙÈËÌɯÖ×ÌÕÕÌÚÚɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÈÛɯÔÈÙÎÐÕÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯÓÌÝÌÓÚȮɯ

ÞÏÌÙÌÈÚɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯÙÌÔÈÐÕÚɯÚÛÙÖÕÎÓàɯÕÌÎÈÛÐÝÌɯÈÕËɯÏÐÎÏÓàɯÚÐÎÕÐŗÊÈÕÛȭɯ3ÏÌɯÔÖËÌÓɯÌß×ÓÈÐÕÚɯÈɯ

ÔÖËÌÚÛɯÚÏÈÙÌɯÖÍɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯÝÈÙÐÈÛÐÖÕɯȹÞÐÛÏÐÕɯ1ƴɯǽɯƔȭƕƙȺȭ 

 

.ÝÌÙÈÓÓȮɯÛÏÌɯÉÈÚÌÓÐÕÌɯ36%$ɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÓÐÔÐÛÌËɯËÐÙÌÊÛɯÌřÌÊÛÚɯÖÍɯÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÖÕɯ&#/ɯÎÙÖÞÛÏɯÈÕËɯ

ÐÕŘÈÛÐÖÕɯÖÕÊÌɯŗßÌËɯÌřÌÊÛÚɯÈÕËɯÊÖÕÛÙÖÓÚɯÈÙÌɯÐÕÊÓÜËÌËȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯÚÛÙÜÊÛÜÙÈÓɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÈÙÐÈÉÓÌÚɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯȹÕÌÎÈÛÐÝÌȺɯÈÕËɯÛÙÈËÌɯÖ×ÌÕÕÌÚÚɯȹ×ÖÚÐÛÐÝÌȺɯÌßÏÐÉÐÛɯÊÖÕÚÐÚÛÌÕÛɯÈÕËɯ

ÌÊÖÕÖÔÐÊÈÓÓàɯÔÌÈÕÐÕÎÍÜÓɯÈÚÚÖÊÐÈÛÐÖÕÚɯÞÐÛÏɯÎÙÖÞÛÏɯÖÜÛÊÖÔÌÚȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÔÖÛÐÝÈÛÌɯÛÏÌɯÚÜÉÚÌØÜÌÕÛɯ

ÙÖÉÜÚÛÕÌÚÚɯÈÕËɯËàÕÈÔÐÊɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȭ 

 

3ÈÉÓÌɯƖȭɯ!ÈÚÌÓÐÕÌɯ%ÐßÌËɪ$řÌÊÛÚɯ1ÌÎÙÌÚÚÐÖÕɯ1ÌÚÜÓÛÚ 

Indicators  GDP growth  Inflation  
Investment 

growth  

Bank Z-score 0.0477\ n(0.0352) 0.0325\ n(0.0685) 0.2367\ n(0.1428) 

Domestic credit to private 

sector (% GDP) 
-0.0156\ n(0.0181) 0.0783\ n(0.0552) -0.0744\ n(0.0417) 

Private credit by deposit 

money banks (% GDP) 
-0.0127\ n(0.0183) -0.0633\ n(0.0524) 0.0269\ n(0.0392) 

ln(GDP per capita) -0.1651\ n(0.5064) -3.1922\ n(1.9054) 0.2588\ n(1.8990) 

Trade (% GDP) 0.0128\ n(0.0062) 0.0011\ n(0.0112) 0.0554\ n(0.0310) 

Gov. final consumption (% 

GDP) 
-0.5994\ n(0.1169) -0.3502\ n(0.2156) -1.4057\ n(0.3273) 

Within R²  0.22 0.11 0.149 

1ÖÉÜÚÛÕÌÚÚɯÛÖɯ"ÙÌËÐÛɪ,ÌÈÚÜÙÌɯ"ÖÓÓÐÕÌÈÙÐÛà 

 

3ÈÉÓÌÚɯƗ ɯÈÕËɯƗ!ɯ×ÙÌÚÌÕÛɯÙÖÉÜÚÛÕÌÚÚɯÊÏÌÊÒÚɯÈËËÙÌÚÚÐÕÎɯ×ÖÛÌÕÛÐÈÓɯÔÜÓÛÐÊÖÓÓÐÕÌÈÙÐÛàɯÉÌÛÞÌÌÕɯÈÓÛÌÙÕÈÛÐÝÌɯ

ÔÌÈÚÜÙÌÚɯÖÍɯŗÕÈÕÊÐÈÓɯËÌ×ÛÏȭɯ3ÈÉÓÌɯƗ ɯÌÚÛÐÔÈÛÌÚɯÛÏÌɯÛÞÖɪÞÈàɯŗßÌËɪÌřÌÊÛÚɯÔÖËÌÓɯÐÕÊÓÜËÐÕÎɯËÖÔÌÚÛÐÊɯÊÙÌËÐÛɯÛÖɯ

ÛÏÌɯ×ÙÐÝÈÛÌɯÚÌÊÛÖÙɯȹǔɯÖÍɯ&#/ȺɯÞÏÐÓÌɯÌßÊÓÜËÐÕÎɯÉÈÕÒɯÊÙÌËÐÛɯÉàɯËÌ×ÖÚÐÛɯÔÖÕÌàɯÉÈÕÒÚȮɯÞÏÌÙÌÈÚɯ3ÈÉÓÌɯƗ!ɯÙÌ×ÓÈÊÌÚɯ

ËÖÔÌÚÛÐÊɯÊÙÌËÐÛɯÞÐÛÏɯÉÈÕÒɯÊÙÌËÐÛɯÉàɯËÌ×ÖÚÐÛɯÔÖÕÌàɯÉÈÕÒÚɯȹǔɯÖÍɯ&#/ȺɯÈÕËɯÌßÊÓÜËÌÚɯÛÏÌɯÍÖÙÔÌÙȭ 

 

 ÊÙÖÚÚɯÉÖÛÏɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȮɯÛÏÌɯÊÖÌŚÊÐÌÕÛɯÖÕɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÙÌÔÈÐÕÚɯÚÛÈÉÓÌɯÐÕɯÚÐÎÕɯÈÕËɯÊÖÔ×ÈÙÈÉÓÌɯÐÕɯ

ÔÈÎÕÐÛÜËÌɯÍÖÙɯ&#/ɯÎÙÖÞÛÏȮɯÐÕŘÈÛÐÖÕȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȭɯ ÓÛÏÖÜÎÏɯÚÛÈÛÐÚÛÐÊÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯÝÈÙÐÌÚɯÈÊÙÖÚÚɯ
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ÖÜÛÊÖÔÌÚȮɯÛÏÌɯÊÖÕÚÐÚÛÌÕÛɯËÐÙÌÊÛÐÖÕɯÖÍɯÛÏÌɯÌÚÛÐÔÈÛÌÚɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÛÏÌɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯ

ÚÛÈÉÐÓÐÛàɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÖÜÛÊÖÔÌÚɯÐÚɯÕÖÛɯËÙÐÝÌÕɯÉàɯÛÏÌɯÚ×ÌÊÐŗÊɯÊÙÌËÐÛɯ×ÙÖßàɯÌÔ×ÓÖàÌËȭ 

 

3ÏÌɯÊÙÌËÐÛɯÝÈÙÐÈÉÓÌÚɯÛÏÌÔÚÌÓÝÌÚɯÌßÏÐÉÐÛɯÖÜÛÊÖÔÌɪÚ×ÌÊÐŗÊɯ×ÈŲÌÙÕÚȮɯÙÌŘÌÊÛÐÕÎɯÚÛÙÜÊÛÜÙÈÓɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯ

ÉÙÖÈËɯÊÙÌËÐÛɯ×ÙÖÝÐÚÐÖÕɯÈÕËɯÉÈÕÒɪÉÈÚÌËɯÐÕÛÌÙÔÌËÐÈÛÐÖÕȭɯ(Ô×ÖÙÛÈÕÛÓàȮɯÛÏÌɯÐÕÊÓÜÚÐÖÕɯÖÍɯÚÛÈÕËÈÙËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ

ÊÖÕÛÙÖÓÚɯÓÖÎɯ&#/ɯ×ÌÙɯÊÈ×ÐÛÈȮɯÛÙÈËÌɯÖ×ÌÕÕÌÚÚȮɯÈÕËɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯËÖÌÚɯÕÖÛɯÔÈÛÌÙÐÈÓÓàɯÈÓÛÌÙɯÛÏÌɯ

ÌÚÛÐÔÈÛÌËɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÛÏÌɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌÚȭ 

 

.ÝÌÙÈÓÓȮɯÛÏÌɯÙÖÉÜÚÛÕÌÚÚɯÊÏÌÊÒÚɯÊÖÕŗÙÔɯÛÏÈÛɯÛÏÌɯÉÈÚÌÓÐÕÌɯÙÌÚÜÓÛÚɯÈÙÌɯÕÖÛɯËÙÐÝÌÕɯÉàɯÊÖÓÓÐÕÌÈÙÐÛàɯÉÌÛÞÌÌÕɯ

ÈÓÛÌÙÕÈÛÐÝÌɯÊÙÌËÐÛɯÔÌÈÚÜÙÌÚɯÈÕËɯÛÏÈÛɯÛÏÌɯÊÖÙÌɯŗÕËÐÕÎÚɯÙÌÔÈÐÕɯÚÛÈÉÓÌɯÜÕËÌÙɯÈÓÛÌÙÕÈÛÐÝÌɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÖÍɯŗÕÈÕÊÐÈÓɯ

ËÌ×ÛÏȭ 

 

3ÈÉÓÌɯƗ ȭɯ1ÖÉÜÚÛÕÌÚÚɯ"ÏÌÊÒȯɯ3ÞÖɪ6Èàɯ%ÐßÌËɪ$řÌÊÛÚɯ$ÚÛÐÔÈÛÌÚɯ$ßÊÓÜËÐÕÎɯ!ÈÕÒɯ"ÙÌËÐÛ 

Indicators  GDP growth  Inflation  
Investment 

growth  

Bank Z-score 0.0504\ n(0.0361) 0.0456\ n(0.0613) 0.2311\ n(0.1417) 

Domestic credit to private 

sector (% GDP) 
-0.0274\ n(0.0083) 0.0193\ n(0.0122) -0.0493\ n(0.0214) 

ln(GDP per capita) -0.2079\ n(0.5114) -3.4062\ n(2.0096) 0.3497\ n(1.9024) 

Trade (% GDP) 0.0119\ n(0.0073) -0.0035\ n(0.0123) 0.0573\ n(0.0300) 

Gov. final consumption (% 

GDP) 
-0.6121\ n(0.1170) -0.4134\ n(0.2519) -1.3788\ n(0.3128) 

Within R²  0.22 0.092 0.149 

 

3ÈÉÓÌɯƗ!ȭɯ1ÖÉÜÚÛÕÌÚÚɯ"ÏÌÊÒȯɯ3ÞÖɪ6Èàɯ%ÐßÌËɪ$řÌÊÛÚɯ$ÚÛÐÔÈÛÌÚɯ$ßÊÓÜËÐÕÎɯ#ÖÔÌÚÛÐÊɯ/ÙÐÝÈÛÌɯ"ÙÌËÐÛ 

Variable  GDP growth  Inflation  
Investment 

growth  

Bank Z-score 0.0466\ n(0.0345) 0.0383\ n(0.0672) 0.2312\ n(0.1429) 

Private credit by deposit 

money banks (% GDP) 
-0.0256\ n(0.0087) 0.0015\ n(0.0106) -0.0347\ n(0.0217) 

ln(GDP per capita) -0.1477\ n(0.5108) -3.2793\ n(1.9891) 0.3416\ n(1.8432) 

Trade (% GDP) 0.0151\ n(0.0058) -0.0103\ n(0.0145) 0.0662\ n(0.0297) 

Gov. final consumption (% 

GDP) 
-0.5993\ n(0.1162) -0.3506\ n(0.2226) -1.4053\ n(0.3219) 

Within R²  0.219 0.08 0.148 
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#àÕÈÔÐÊɯ$řÌÊÛÚȯɯ+ÈÎÎÌËɯ%ÐßÌËɪ$řÌÊÛÚɯ,ÖËÌÓÚ 

 

3ÈÉÓÌɯƘɯ×ÙÌÚÌÕÛÚɯÛÞÖɪÞÈàɯŗßÌËɪÌřÌÊÛÚɯÌÚÛÐÔÈÛÌÚɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÖÕÌɪ×ÌÙÐÖËɯÓÈÎÎÌËɯŗÕÈÕÊÐÈÓɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ

×ÙÌËÐÊÛÖÙÚɯÛÖɯÈËËÙÌÚÚɯÚÐÔÜÓÛÈÕÌÐÛàɯÈÕËɯÙÌÝÌÙÚÌɪÊÈÜÚÈÓÐÛàɯÊÖÕÊÌÙÕÚȭɯ ÓÓɯÔÖËÌÓÚɯÐÕÊÓÜËÌɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯŗßÌËɯ

ÌřÌÊÛÚɯÞÐÛÏɯÚÛÈÕËÈÙËɯÌÙÙÖÙÚɯÊÓÜÚÛÌÙÌËɯÈÛɯÛÏÌɯÊÖÜÕÛÙàɯÓÌÝÌÓȭ 

 

3ÏÌɯÓÈÎÎÌËɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÌÕÛÌÙÚɯ×ÖÚÐÛÐÝÌÓàɯÈÊÙÖÚÚɯ&#/ɯÎÙÖÞÛÏȮɯÐÕŘÈÛÐÖÕȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȮɯÉÜÛɯÙÌÔÈÐÕÚɯ

ÚÛÈÛÐÚÛÐÊÈÓÓàɯÐÕÚÐÎÕÐŗÊÈÕÛɯÐÕɯÈÓÓɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȭɯ3ÏÐÚɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÐÔ×ÙÖÝÌÔÌÕÛÚɯÐÕɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàɯËÖɯ

ÕÖÛɯÎÌÕÌÙÈÛÌɯÔÌÈÚÜÙÈÉÓÌɯÚÏÖÙÛɪÙÜÕɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÌřÌÊÛÚɯÖÕÊÌɯÜÕÖÉÚÌÙÝÌËɯÊÖÜÕÛÙàɯÏÌÛÌÙÖÎÌÕÌÐÛàɯÈÕËɯ

ÊÖÔÔÖÕɯÛÐÔÌɯÚÏÖÊÒÚɯÈÙÌɯÊÖÕÛÙÖÓÓÌËɯÍÖÙȭɯ3ÏÌɯÙÌÚÜÓÛÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÖ×ÌÙÈÛÌÚɯ×ÙÐÔÈÙÐÓàɯÛÏÙÖÜÎÏɯ

ÓÖÕÎÌÙɪÛÌÙÔɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÕÕÌÓÚɯÙÈÛÏÌÙɯÛÏÈÕɯÐÔÔÌËÐÈÛÌɯÊàÊÓÐÊÈÓɯÙÌÚ×ÖÕÚÌÚȭ 

 

+ÈÎÎÌËɯÔÌÈÚÜÙÌÚɯÖÍɯÊÙÌËÐÛɯËÌ×ÛÏɯÐÕÊÓÜËÐÕÎɯËÖÔÌÚÛÐÊɯ×ÙÐÝÈÛÌɯÊÙÌËÐÛɯÈÕËɯÉÈÕÒɯÊÙÌËÐÛɯÙÌÓÈÛÐÝÌɯÛÖɯ&#/ɯÈÓÚÖɯÍÈÐÓɯÛÖɯ

ÌßÏÐÉÐÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛɯÌřÌÊÛÚɯÈÊÙÖÚÚɯÖÜÛÊÖÔÌÚȭɯ3ÏÐÚɯŗÕËÐÕÎɯÐÔ×ÓÐÌÚɯÛÏÈÛɯÊÙÌËÐÛɯÌß×ÈÕÚÐÖÕɯÐÕɯÛÏÌɯ

×ÙÌÝÐÖÜÚɯ×ÌÙÐÖËɯËÖÌÚɯÕÖÛɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÛÙÈÕÚÓÈÛÌɯÐÕÛÖɯÏÐÎÏÌÙɯÎÙÖÞÛÏɯÖÙɯÐÕÝÌÚÛÔÌÕÛɯÐÕɯÛÏÌɯÚÏÖÙÛɯÙÜÕȮɯ

ÙÌÐÕÍÖÙÊÐÕÎɯÛÏÌɯÝÐÌÞɯÛÏÈÛɯÊÙÌËÐÛɯØÜÈÕÛÐÛàɯÈÓÖÕÌɯÐÚɯÈÕɯÐÕÊÖÔ×ÓÌÛÌɯ×ÙÖßàɯÍÖÙɯÔÈÊÙÖɪŗÕÈÕÊÐÈÓɯÙÌÚÐÓÐÌÕÊÌȭ 

 

(ÕɯÊÖÕÛÙÈÚÛȮɯÓÈÎÎÌËɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯȹÓÖÎɯ&#/ɯ×ÌÙɯÊÈ×ÐÛÈȺɯËÐÚ×ÓÈàɯÈɯÊÖÕÚÐÚÛÌÕÛÓàɯÕÌÎÈÛÐÝÌɯÈÚÚÖÊÐÈÛÐÖÕɯÞÐÛÏɯ

ÚÜÉÚÌØÜÌÕÛɯ&#/ɯÎÙÖÞÛÏɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÊÖÕËÐÛÐÖÕÈÓɯÊÖÕÝÌÙÎÌÕÊÌɯËàÕÈÔÐÊÚɯÈÔÖÕÎɯ

ÓÈÙÎÌɯÌÊÖÕÖÔÐÌÚȭɯ3ÙÈËÌɯÖ×ÌÕÕÌÚÚɯÚÏÖÞÚɯÓÐÔÐÛÌËɯÚÏÖÙÛɪÙÜÕɯ×ÙÌËÐÊÛÐÝÌɯ×ÖÞÌÙɯÖÕÊÌɯŗßÌËɯÌřÌÊÛÚɯÈÙÌɯÐÕÊÓÜËÌËȭɯ

+ÈÎÎÌËɯÎÖÝÌÙÕÔÌÕÛɯŗÕÈÓɯÊÖÕÚÜÔ×ÛÐÖÕɯÌß×ÌÕËÐÛÜÙÌɯÐÚɯÕÌÎÈÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ&#/ɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȮɯ

ÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÏÐÎÏÌÙɯ×ÜÉÓÐÊɯÊÖÕÚÜÔ×ÛÐÖÕɯÚÏÈÙÌÚɯÔÈàɯÊÙÖÞËɯÖÜÛɯ×ÙÐÝÈÛÌɯÈÊÛÐÝÐÛàɯÖÙɯÙÌŘÌÊÛɯŗÚÊÈÓɯÙÐÎÐËÐÛÐÌÚɯÛÏÈÛɯ

ÊÖÕÚÛÙÈÐÕɯÚÜÉÚÌØÜÌÕÛɯ×ÌÙÍÖÙÔÈÕÊÌȭ 

 

.ÝÌÙÈÓÓȮɯÛÏÌɯÓÈÎÎÌËɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÊÖÕŗÙÔɯÛÏÈÛɯÛÏÌɯÉÈÚÌÓÐÕÌɯŗÕËÐÕÎÚɯÈÙÌɯÕÖÛɯËÙÐÝÌÕɯÉàɯÊÖÕÛÌÔ×ÖÙÈÕÌÖÜÚɯ

ÍÌÌËÉÈÊÒɯÌřÌÊÛÚȭɯ3ÏÌɯÌÝÐËÌÕÊÌɯÜÕËÌÙÚÊÖÙÌÚɯÛÏÌɯÓÐÔÐÛÌËɯÚÏÖÙÛɪÛÌÙÔɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÐÔ×ÈÊÛɯÖÍɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯ

ÈÕËɯÊÙÌËÐÛɯÌß×ÈÕÚÐÖÕȮɯÞÏÐÓÌɯÏÐÎÏÓÐÎÏÛÐÕÎɯÛÏÌɯÚÛÙÖÕÎÌÙɯÙÖÓÌɯÖÍɯÚÛÙÜÊÛÜÙÈÓɯÐÕÊÖÔÌɯËàÕÈÔÐÊÚɯÈÕËɯŗÚÊÈÓɯ

ÊÖÔ×ÖÚÐÛÐÖÕɯÐÕɯÚÏÈ×ÐÕÎɯËàÕÈÔÐÊɯÈËÑÜÚÛÔÌÕÛɯ×ÙÖÊÌÚÚÌÚȭ 

ɯ3ÈÉÓÌɯƘȭɯ+ÈÎÎÌËɯ3ÞÖɪ6Èàɯ%ÐßÌËɪ$řÌÊÛÚɯ1ÌÎÙÌÚÚÐÖÕɯ1ÌÚÜÓÛÚ 

Indicators  GDP growth  Inflation  
Investment 

growth  

Bank Z-ÚÊÖÙÌɯȹÛǸƕȺ 0.0282\ n(0.0285) 0.0160\ n(0.0548) 0.1677\ n(0.1278) 

Domestic private credit (% 

&#/ȮɯÛǸƕȺ 
-0.0065\ n(0.0253) 0.0691\ n(0.0439) -0.1113\ n(0.0450) 
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!ÈÕÒɯÊÙÌËÐÛɯȹǔɯ&#/ȮɯÛǸƕȺ -0.0191\ n(0.0262) -0.0514\ n(0.0389) 0.0326\ n(0.0385) 

ÓÕȹ&#/ɯ×ÌÙɯÊÈ×ÐÛÈȮɯÛǸƕȺ -2.2841\ n(0.8506) -2.5956\ n(1.4513) -6.7355\ n(4.4495) 

3ÙÈËÌɯȹǔɯ&#/ȮɯÛǸƕȺ 0.0155\ n(0.0115) 0.0065\ n(0.0110) -0.0337\ n(0.0595) 

Gov. consumption (% GDP, 

ÛǸƕȺ 
-0.3993\ n(0.1137) -0.3983\ n(0.1811) -1.1176\ n(0.3776) 

Within R²  0.036 0.116 -0.02 

 

5ÖÓÈÛÐÓÐÛàɪ!ÈÚÌËɯ.ÜÛÊÖÔÌÚ 

 

3ÈÉÓÌɯƙɯ×ÙÌÚÌÕÛÚɯÛÞÖɪÞÈàɯŗßÌËɪÌřÌÊÛÚɯȹ36%$ȺɯÌÚÛÐÔÈÛÌÚɯÙÌÓÈÛÐÕÎɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÔÈÊÙÖɪŗÕÈÕÊÐÈÓɯ

ÊÖÕÛÙÖÓÚɯÛÖɯÙÖÓÓÐÕÎɪÞÐÕËÖÞɯÔÌÈÚÜÙÌÚɯÖÍɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàȮɯÐÕÊÓÜËÐÕÎɯ&#/ɯÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȮɯÐÕŘÈÛÐÖÕɯ

ÝÖÓÈÛÐÓÐÛàȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɪÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȭɯ ÓÓɯÔÖËÌÓÚɯÐÕÊÓÜËÌɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯŗßÌËɯÌřÌÊÛÚɯÞÐÛÏɯÊÖÜÕÛÙàɪ

ÊÓÜÚÛÌÙÌËɯÚÛÈÕËÈÙËɯÌÙÙÖÙÚȭ 

 

 ÊÙÖÚÚɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȮɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÐÚɯÕÖÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯËÐÚÛÐÕÎÜÐÚÏÈÉÓÌɯÍÙÖÔɯáÌÙÖɯÍÖÙɯÈÕàɯÝÖÓÈÛÐÓÐÛàɯÖÜÛÊÖÔÌȭɯ

3ÏÐÚɯÚÜÎÎÌÚÛÚɯÓÐÔÐÛÌËɯÌÝÐËÌÕÊÌɯÛÏÈÛɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯÊÏÈÕÎÌÚɯÐÕɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÙÌËÜÊÌɯ

ÈÎÎÙÌÎÈÛÌɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàɯÖÝÌÙɯÛÏÌɯÚÈÔ×ÓÌɯ×ÌÙÐÖËȭɯ3ÏÌɯÈÉÚÌÕÊÌɯÖÍɯÚÐÎÕÐŗÊÈÕÊÌɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÚÏÖÙÛɪ

ÙÜÕɯÔÖÝÌÔÌÕÛÚɯÐÕɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯËÖɯÕÖÛɯÐÕËÌ×ÌÕËÌÕÛÓàɯËÈÔ×ÌÕɯÖÜÛ×ÜÛɯÖÙɯ×ÙÐÊÌɯŘÜÊÛÜÈÛÐÖÕÚɯÖÕÊÌɯÚÛÙÜÊÛÜÙÈÓɯ

ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÈÕËɯŗßÌËɯÌřÌÊÛÚɯÈÙÌɯÈÊÊÖÜÕÛÌËɯÍÖÙȭ 

 

"ÙÌËÐÛɯËÌ×ÛÏɯÌÕÛÌÙÚɯÞÐÛÏɯÕÌÎÈÛÐÝÌɯÊÖÌŚÊÐÌÕÛÚɯÐÕɯÛÏÌɯ&#/ɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÝÖÓÈÛÐÓÐÛàɯÔÖËÌÓÚȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÌɯ

ÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÛÏÈÛɯËÌÌ×ÌÙɯÊÙÌËÐÛɯÔÈÙÒÌÛÚɯÔÈàɯÊÖÕÛÙÐÉÜÛÌɯÛÖɯÚÔÖÖÛÏÌÙɯÌÊÖÕÖÔÐÊɯŘÜÊÛÜÈÛÐÖÕÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌÚÌɯ

ÌřÌÊÛÚɯÈÙÌɯÔÖËÌÚÛɯÐÕɯÔÈÎÕÐÛÜËÌɯÈÕËɯÕÖÛɯÜÕÐÍÖÙÔÓàɯ×ÙÌÊÐÚÌɯÈÊÙÖÚÚɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȭ 

 

2ÛÙÜÊÛÜÙÈÓɯÝÈÙÐÈÉÓÌÚɯÌßÏÐÉÐÛɯÊÓÌÈÙÌÙɯÈÕËɯÔÖÙÌɯÊÖÕÚÐÚÛÌÕÛɯÈÚÚÖÊÐÈÛÐÖÕÚȭɯ3ÙÈËÌɯÖ×ÌÕÕÌÚÚɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯÙÌÓÈÛÌËɯÛÖɯ

&#/ɯÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȮɯÙÌŘÌÊÛÐÕÎɯÎÙÌÈÛÌÙɯÌß×ÖÚÜÙÌɯÛÖɯÌßÛÌÙÕÈÓɯÚÏÖÊÒÚɯÐÕɯÔÖÙÌɯÖ×ÌÕɯÌÊÖÕÖÔÐÌÚȭɯ(ÕŘÈÛÐÖÕɯ

ÝÖÓÈÛÐÓÐÛàɯÐÚɯÕÌÎÈÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÎɯ&#/ɯ×ÌÙɯÊÈ×ÐÛÈȮɯÐÕËÐÊÈÛÐÕÎɯÚÛÙÖÕÎÌÙɯ×ÙÐÊÌɯÚÛÈÉÐÓÐÛàɯÐÕɯÏÐÎÏÌÙɪÐÕÊÖÔÌɯ

ÌÊÖÕÖÔÐÌÚȭɯ(ÕÝÌÚÛÔÌÕÛɪÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯÈÕËɯÕÌÎÈÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯ

ÞÐÛÏɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯŗÚÊÈÓɯÊÖÔ×ÖÚÐÛÐÖÕɯÔÈàɯ×ÓÈàɯÈɯÚÛÈÉÐÓÐáÐÕÎɯÙÖÓÌɯÐÕɯÐÕÝÌÚÛÔÌÕÛɯ

ËàÕÈÔÐÊÚȭ 

 

5ÖÓÈÛÐÓÐÛàɯ×ÈŲÌÙÕÚɯËÜÙÐÕÎɯƖƔƔƔɬƖƔƖƕɯÈÙÌɯÈÓÚÖɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÔÈÑÖÙɯÎÓÖÉÈÓɯËÐÚÙÜ×ÛÐÖÕÚȮɯÐÕÊÓÜËÐÕÎɯÛÏÌɯƖƔƔƜɬƖƔƔƝɯ

ÎÓÖÉÈÓɯŗÕÈÕÊÐÈÓɯÊÙÐÚÐÚɯÈÕËɯÛÏÌɯ".5(#ɪƕƝɯÚÏÖÊÒȮɯÉÖÛÏɯÖÍɯÞÏÐÊÏɯÎÌÕÌÙÈÛÌËɯÚàÕÊÏÙÖÕÐáÌËɯÜÕÊÌÙÛÈÐÕÛàɯÈÊÙÖÚÚɯÓÈÙÎÌɯ

ÌÊÖÕÖÔÐÌÚȭ 
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.ÝÌÙÈÓÓȮɯÛÏÌɯÝÖÓÈÛÐÓÐÛàɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯÞÐÛÏÐÕɯÛÏÌɯÚÈÔ×ÓÌɯÐÚɯÚÏÈ×ÌËɯÔÖÙÌɯÚÛÙÖÕÎÓàɯÉàɯ

ÚÛÙÜÊÛÜÙÈÓɯÌÊÖÕÖÔÐÊɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÐÕÊÖÔÌɯÓÌÝÌÓȮɯÖ×ÌÕÕÌÚÚȮɯÈÕËɯŗÚÊÈÓɯÚÛÙÜÊÛÜÙÌɯÛÏÈÕɯÉàɯÊÖÕÛÌÔ×ÖÙÈÕÌÖÜÚɯ

ÊÏÈÕÎÌÚɯÐÕɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàȭ 

3ÈÉÓÌɯƙȭɯ3ÞÖɪ6Èàɯ%ÐßÌËɪ$řÌÊÛÚɯ$ÚÛÐÔÈÛÌÚɯÍÖÙɯ,ÈÊÙÖÌÊÖÕÖÔÐÊɯ5ÖÓÈÛÐÓÐÛà 

Variable  GDP growth volatility  
Inflation 

volatility  

Investment growth 

volatility  

Bank Z-score 0.0194\ n(0.0256) 0.0389\ n(0.0479) -0.0849\ n(0.0945) 

Credit (% GDP) -0.0104\ n(0.0065) -0.0054\ n(0.0069) -0.0550\ n(0.0360) 

ln(GDP per capita) 0.1777\ n(0.4753) -1.7991\ n(0.4928) 2.1444\ n(3.0144) 

Trade (% GDP) 0.0169\ n(0.0068) -0.0134\ n(0.0073) 0.0736\ n(0.0504) 

Gov. consumption (% 

GDP) 
-0.0723\ n(0.1130) -0.0072\ n(0.1002) -0.9746\ n(0.5458) 

Within R²  0.024 0.026 0.178 

 

(ÕÛÌÙÈÊÛÐÖÕɯ$řÌÊÛÚȯɯ%ÐÕÈÕÊÐÈÓɯ2ÛÈÉÐÓÐÛàɯÈÕËɯ"ÙÌËÐÛ 

 

3ÈÉÓÌɯƚɯÌßÛÌÕËÚɯÛÏÌɯÝÖÓÈÛÐÓÐÛàɯÈÕÈÓàÚÐÚɯÉàɯÐÕÛÙÖËÜÊÐÕÎɯÈÕɯÐÕÛÌÙÈÊÛÐÖÕɯÛÌÙÔɯÉÌÛÞÌÌÕɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯȹ!ÈÕÒɯ9ɪ

ÚÊÖÙÌȺɯÈÕËɯÊÙÌËÐÛɯËÌ×ÛÏɯȹ"ÙÌËÐÛɯÈÚɯÈɯÚÏÈÙÌɯÖÍɯ&#/Ⱥȭɯ3ÏÐÚɯÚ×ÌÊÐŗÊÈÛÐÖÕɯÌÝÈÓÜÈÛÌÚɯÞÏÌÛÏÌÙɯÛÏÌɯÌřÌÊÛɯÖÍɯÊÙÌËÐÛɯÖÕɯ

ÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàɯËÌ×ÌÕËÚɯÖÕɯÛÏÌɯÓÌÝÌÓɯÖÍɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàȭ 

 

 ÊÙÖÚÚɯÈÓÓɯÛÏÙÌÌɯÖÜÛÊÖÔÌÚɯ&#/ɯÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȮɯÐÕŘÈÛÐÖÕɯÝÖÓÈÛÐÓÐÛàȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɪÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàɯÛÏÌɯ

ÐÕÛÌÙÈÊÛÐÖÕɯÊÖÌŚÊÐÌÕÛɯȹ9ɪÚÊÖÙÌɯǺɯ"ÙÌËÐÛȺɯÐÚɯÚÔÈÓÓɯÐÕɯÔÈÎÕÐÛÜËÌɯÈÕËɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÐÕÚÐÎÕÐŗÊÈÕÛȭɯ3ÏÐÚɯÐÕËÐÊÈÛÌÚɯÕÖɯ

ÌÔ×ÐÙÐÊÈÓɯÚÜ××ÖÙÛɯÍÖÙɯÈɯÔÖËÌÙÈÛÐÕÎɯÖÙɯÚÛÈÛÌɪËÌ×ÌÕËÌÕÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯÐÕɯ

ÚÏÈ×ÐÕÎɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàȭɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȮɯÛÏÌɯÝÖÓÈÛÐÓÐÛàɯÐÔ×ÈÊÛɯÖÍɯÊÙÌËÐÛɯËÖÌÚɯÕÖÛɯÝÈÙàɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯ

ÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯÓÌÝÌÓÚɯÖÍɯÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÞÐÛÏÐÕɯÊÖÜÕÛÙÐÌÚɯÖÝÌÙɯÛÐÔÌȭ 

 

3ÏÌɯÔÈÐÕɯÌřÌÊÛÚɯÙÌÔÈÐÕɯÉÙÖÈËÓàɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÌɯÉÈÚÌÓÐÕÌɯÝÖÓÈÛÐÓÐÛàɯÚ×ÌÊÐŗÊÈÛÐÖÕȭɯ3ÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌɯÐÚɯÕÖÛɯ

ÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛɯÍÖÙɯÈÕàɯÝÖÓÈÛÐÓÐÛàɯÔÌÈÚÜÙÌȮɯÚÜÎÎÌÚÛÐÕÎɯÓÐÔÐÛÌËɯËÐÙÌÊÛɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯÌřÌÊÛÚɯÖÍɯÉÈÕÒÐÕÎɯ

ÚÛÈÉÐÓÐÛàɯÖÕɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒȭɯ"ÙÌËÐÛɯËÌ×ÛÏɯÌÕÛÌÙÚɯÞÐÛÏɯÈɯÕÌÎÈÛÐÝÌɯÊÖÌŚÊÐÌÕÛɯÍÖÙɯ&#/ɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯ

ÝÖÓÈÛÐÓÐÛàȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÚÔÖÖÛÏÌÙɯŘÜÊÛÜÈÛÐÖÕÚɯÐÕɯËÌÌ×ÌÙɯŗÕÈÕÊÐÈÓɯÚàÚÛÌÔÚȮɯÛÏÖÜÎÏɯÛÏÌɯÔÈÎÕÐÛÜËÌɯÙÌÔÈÐÕÚɯ

ÔÖËÌÚÛȭɯ3ÙÈËÌɯÖ×ÌÕÕÌÚÚɯÊÖÕÛÐÕÜÌÚɯÛÖɯÉÌɯ×ÖÚÐÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ&#/ɯÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȮɯÙÌŘÌÊÛÐÕÎɯÌß×ÖÚÜÙÌɯ

ÛÖɯÌßÛÌÙÕÈÓɯÚÏÖÊÒÚȮɯÞÏÐÓÌɯÏÐÎÏÌÙɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯÈÙÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÞÌÙɯÐÕŘÈÛÐÖÕɯÝÖÓÈÛÐÓÐÛàȭ 
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.ÝÌÙÈÓÓȮɯÛÏÌɯÐÕÛÌÙÈÊÛÐÖÕɯÔÖËÌÓɯÊÖÕŗÙÔÚɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯËÌ×ÛÏɯÖ×ÌÙÈÛÌɯÐÕËÌ×ÌÕËÌÕÛÓàɯÙÈÛÏÌÙɯ

ÛÏÈÕɯÊÖÕËÐÛÐÖÕÈÓÓàɯÐÕɯÛÏÐÚɯÚÈÔ×ÓÌȭɯ3ÏÌɯÈÉÚÌÕÊÌɯÖÍɯÈɯÚÐÎÕÐŗÊÈÕÛɯÐÕÛÌÙÈÊÛÐÖÕɯÛÌÙÔɯÚÛÙÌÕÎÛÏÌÕÚɯÛÏÌɯÊÖÕÊÓÜÚÐÖÕɯÛÏÈÛɯ

ÝÖÓÈÛÐÓÐÛàɯËàÕÈÔÐÊÚɯÈÙÌɯËÙÐÝÌÕɯ×ÙÐÔÈÙÐÓàɯÉàɯÚÛÙÜÊÛÜÙÈÓɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÍÜÕËÈÔÌÕÛÈÓÚɯÙÈÛÏÌÙɯÛÏÈÕɯÉàɯ

ÕÖÕÓÐÕÌÈÙɯÖÙɯÔÖËÌÙÈÛÐÖÕɯÌřÌÊÛÚɯÉÌÛÞÌÌÕɯÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯÌß×ÈÕÚÐÖÕȭ 

 

3ÈÉÓÌɯƚȭɯ(ÕÛÌÙÈÊÛÐÖÕɯ%ÐßÌËɪ$řÌÊÛÚɯ1ÌÚÜÓÛÚȯɯ%ÐÕÈÕÊÐÈÓɯ2ÛÈÉÐÓÐÛàȮɯ"ÙÌËÐÛȮɯÈÕËɯ,ÈÊÙÖÌÊÖÕÖÔÐÊɯ5ÖÓÈÛÐÓÐÛà 

Variable  GDP growth volatility  
Inflation 

volatility  

Investment growth 

volatility  

Bank Z-score 0.0194\ n(0.0256) 0.0389\ n(0.0479) -0.0849\ n(0.0945) 

Credit (% GDP) -0.0104\ n(0.0065) -0.0054\ n(0.0069) -0.0550\ n(0.0360) 

Z-score x Credit 0.0001(0.0005) -0.0006(0.0007) 0.0031(0.0015) 

ln(GDP per capita) 0.1777\ n(0.4753) -1.7991\ n(0.4928) 2.1444\ n(3.0144) 

Trade (% GDP) 0.0169\ n(0.0068) -0.0134\ n(0.0073) 0.0736\ n(0.0504) 

Gov. consumption (% 

GDP) 
-0.0723\ n(0.1130) -0.0072\ n(0.1002) -0.9746\ n(0.5458) 

Within R²  0.024 0.026 0.178 

 

 

 

(-3$1/1$3 3(.-ɯ.%ɯ$,/(1(" +ɯ1$24+32ɯ 

 

3ÏÐÚɯÚÌÊÛÐÖÕɯÚàÕÛÏÌÚÐáÌÚɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÈÊÙÖÚÚɯÛÏÌɯÉÈÚÌÓÐÕÌȮɯÙÖÉÜÚÛÕÌÚÚȮɯËàÕÈÔÐÊȮɯÝÖÓÈÛÐÓÐÛàȮɯÈÕËɯ

ÐÕÛÌÙÈÊÛÐÖÕɯÈÕÈÓàÚÌÚȮɯÍÖÊÜÚÐÕÎɯÖÕɯÛÏÌɯÉÙÖÈËÌÙɯ×ÈŲÌÙÕÚɯÛÏÈÛɯÌÔÌÙÎÌɯÙÈÛÏÌÙɯÛÏÈÕɯÖÕɯÐÕËÐÝÐËÜÈÓɯÊÖÌŚÊÐÌÕÛÚȭ 

 

 ɯÊÖÕÚÐÚÛÌÕÛɯŗÕËÐÕÎɯÈÊÙÖÚÚɯÈÓÓɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÐÚɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàȮɯÈÚɯÔÌÈÚÜÙÌËɯÉàɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌȮɯËÖÌÚɯ

ÕÖÛɯÌßÌÙÛɯÈɯÚÛÙÖÕÎɯÖÙɯÚàÚÛÌÔÈÛÐÊɯÐÕŘÜÌÕÊÌɯÖÕɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÖÜÛÊÖÔÌÚɯÐÕɯÓÌÝÌÓÚȭɯ(ÕɯÉÖÛÏɯÛÏÌɯÉÈÚÌÓÐÕÌɯÈÕËɯ

ÓÈÎÎÌËɯÔÖËÌÓÚȮɯÛÏÌɯ9ɪÚÊÖÙÌɯÐÚɯÕÖÛɯÙÖÉÜÚÛÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ&#/ɯÎÙÖÞÛÏɯÖÙɯÐÕŘÈÛÐÖÕɯÖÕÊÌɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯ

ŗßÌËɯÌřÌÊÛÚɯÈÙÌɯÐÕÊÓÜËÌËȭɯ3ÏÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÐÔ×ÙÖÝÌÔÌÕÛÚɯÐÕɯÉÈÕÒÐÕÎɪÚÌÊÛÖÙɯÙÌÚÐÓÐÌÕÊÌɯËÖɯÕÖÛɯÛÙÈÕÚÓÈÛÌɯÐÕÛÖɯ

ÐÔÔÌËÐÈÛÌɯÖÙɯÚÏÖÙÛɪÙÜÕɯÎÙÖÞÛÏɯÌřÌÊÛÚȭ 

 

3ÏÌɯÙÌÚÜÓÛÚɯÉÌÊÖÔÌɯÔÖÙÌɯÐÕÍÖÙÔÈÛÐÝÌɯÞÏÌÕɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÖÜÛÊÖÔÌÚɯÈÙÌɯÌßÈÔÐÕÌËɯÛÏÙÖÜÎÏɯÝÖÓÈÛÐÓÐÛàɯ

ÔÌÈÚÜÙÌÚȭɯ6ÏÐÓÌɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯËÖÌÚɯÕÖÛɯÌß×ÓÈÐÕɯÝÖÓÈÛÐÓÐÛàɯÞÏÌÕɯÊÖÕÚÐËÌÙÌËɯÐÕɯÐÚÖÓÈÛÐÖÕȮɯÛÏÌɯÝÖÓÈÛÐÓÐÛàɯ
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ÔÖËÌÓÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯÐÚɯÚÛÙÖÕÎÓàɯÚÏÈ×ÌËɯÉàɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÚÜÊÏɯÈÚɯÐÕÊÖÔÌɯÓÌÝÌÓÚȮɯ

ÛÙÈËÌɯÌß×ÖÚÜÙÌȮɯÈÕËɯŗÚÊÈÓɯÊÖÕËÐÛÐÖÕÚȭɯ(Õɯ×ÈÙÛÐÊÜÓÈÙȮɯÏÐÎÏÌÙɯÛÙÈËÌɯÖ×ÌÕÕÌÚÚɯÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÎÙÌÈÛÌÙɯÖÜÛ×ÜÛɯ

ÝÖÓÈÛÐÓÐÛàȮɯÏÐÎÏÌÙɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯÈÙÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÞÌÙɯÐÕŘÈÛÐÖÕɯÝÖÓÈÛÐÓÐÛàȮɯÈÕËɯÎÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯ

ÚÏÖÞÚɯÈɯÚÛÈÉÐÓÐáÐÕÎɯÈÚÚÖÊÐÈÛÐÖÕɯÞÐÛÏɯÐÕÝÌÚÛÔÌÕÛɯÝÖÓÈÛÐÓÐÛàȭɯ3ÏÌÚÌɯ×ÈŲÌÙÕÚɯÏÐÎÏÓÐÎÏÛɯÛÏÈÛɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯ

ËàÕÈÔÐÊÚɯÈÙÌɯËÙÐÝÌÕɯÔÖÙÌɯÉàɯÚÛÙÜÊÛÜÙÈÓɯÈÕËɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÊÖÕËÐÛÐÖÕÚɯÛÏÈÕɯÉàɯÚÏÖÙÛɪÙÜÕɯÔÖÝÌÔÌÕÛÚɯÐÕɯÉÈÕÒÐÕÎɯ

ÚÛÈÉÐÓÐÛàȭ 

 

"ÙÌËÐÛɯÊÖÕËÐÛÐÖÕÚɯÈÓÚÖɯËÐÚ×ÓÈàɯÈɯÊÓÌÈÙɯ×ÈŲÌÙÕȭɯ"ÙÌËÐÛɯËÌ×ÛÏɯËÖÌÚɯÕÖÛɯÙÖÉÜÚÛÓàɯ×ÙÌËÐÊÛɯÈÝÌÙÈÎÌɯÎÙÖÞÛÏɯÖÜÛÊÖÔÌÚɯ

ÐÕɯÌÐÛÏÌÙɯÊÖÕÛÌÔ×ÖÙÈÕÌÖÜÚɯÖÙɯÓÈÎÎÌËɯÔÖËÌÓÚȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÊÙÌËÐÛɯØÜÈÕÛÐÛàɯÈÓÖÕÌɯÐÚɯÕÖÛɯÈɯÙÌÓÐÈÉÓÌɯÐÕËÐÊÈÛÖÙɯÖÍɯ

ÚÜÚÛÈÐÕÈÉÓÌɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ'ÖÞÌÝÌÙȮɯÊÙÌËÐÛɯÐÚɯÔÖÙÌɯÊÓÖÚÌÓàɯÓÐÕÒÌËɯÛÖɯÝÖÓÈÛÐÓÐÛàɯÖÜÛÊÖÔÌÚȮɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÐÕÝÌÚÛÔÌÕÛɯÝÖÓÈÛÐÓÐÛàȮɯÐÕËÐÊÈÛÐÕÎɯÐÛÚɯÙÌÓÌÝÈÕÊÌɯÍÖÙɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯÙÈÛÏÌÙɯÛÏÈÕɯÍÖÙɯÈÝÌÙÈÎÌɯ

ÎÙÖÞÛÏȭ 

 

3ÏÌɯÐÕÛÌÙÈÊÛÐÖÕɯÈÕÈÓàÚÐÚɯÍÜÙÛÏÌÙɯÊÓÈÙÐŗÌÚɯÛÏÐÚɯÙÌÓÈÛÐÖÕÚÏÐ×ȭɯ ÓÛÏÖÜÎÏɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯËÌ×ÛÏɯÈÙÌɯÌÈÊÏɯ

ÐÕËÌ×ÌÕËÌÕÛÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÞÌÙɯÐÕÝÌÚÛÔÌÕÛɯÝÖÓÈÛÐÓÐÛàȮɯÛÏÌɯÐÕÛÌÙÈÊÛÐÖÕɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯÐÚɯÕÖÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯ

ÚÐÎÕÐŗÊÈÕÛȭɯ3ÏÐÚɯÐÔ×ÓÐÌÚɯÛÏÈÛɯÛÏÌÐÙɯÌřÌÊÛÚɯÖ×ÌÙÈÛÌɯÈËËÐÛÐÝÌÓàɯÙÈÛÏÌÙɯÛÏÈÕɯÛÏÙÖÜÎÏɯÈɯÊÖÕËÐÛÐÖÕÈÓɯÔÌÊÏÈÕÐÚÔȭɯ(Õɯ

ÖÛÏÌÙɯÞÖÙËÚȮɯÚÛÙÖÕÎÌÙɯÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯËÖÌÚɯÕÖÛɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÈÓÛÌÙɯÛÏÌɯÔÈÙÎÐÕÈÓɯÌřÌÊÛɯÖÍɯÊÙÌËÐÛɯÖÕɯÝÖÓÈÛÐÓÐÛàɯ

ÐÕɯÛÏÐÚɯÚÈÔ×ÓÌȭ 

 

.ÝÌÙÈÓÓȮɯÛÏÌɯÊÖÔÉÐÕÌËɯÌÝÐËÌÕÊÌɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯ×ÓÈàÚɯÈɯÉÈÊÒÎÙÖÜÕËɯÙÖÓÌɯÐÕɯÚÏÈ×ÐÕÎɯÛÏÌɯÔÈÊÙÖɪ

ŗÕÈÕÊÐÈÓɯÌÕÝÐÙÖÕÔÌÕÛȮɯÞÏÐÓÌɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÚÜÊÏɯÈÚɯËÌÝÌÓÖ×ÔÌÕÛɯÓÌÝÌÓȮɯÖ×ÌÕÕÌÚÚȮɯÈÕËɯŗÚÊÈÓɯÚÛÈÕÊÌɯ

ÈÙÌɯÔÖÙÌɯÊÌÕÛÙÈÓɯÐÕɯÌß×ÓÈÐÕÐÕÎɯÖÉÚÌÙÝÌËɯÝÈÙÐÈÛÐÖÕɯÐÕɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÖÜÛÊÖÔÌÚɯÈÕËɯÙÐÚÒȭ 

 

#(2"422.-ɯ -#ɯ".-"+42(.-ɯ 

 

3ÏÐÚɯÚÛÜËàɯÌÝÈÓÜÈÛÌÚɯÏÖÞɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯËÌ×ÛÏɯÙÌÓÈÛÌɯÛÖɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÙÐÚÒɯ

ÈÊÙÖÚÚɯÛÏÌɯÛÖ×ɯƗƔɯ&#/ɯÌÊÖÕÖÔÐÌÚɯÖÝÌÙɯƖƔƔƔɬƖƔƖƕɯÜÚÐÕÎɯÛÞÖɪÞÈàɯŗßÌËɪÌřÌÊÛÚɯÔÖËÌÓÚȮɯÓÈÎÎÌËɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȮɯ

ÝÖÓÈÛÐÓÐÛàɯÙÌÎÙÌÚÚÐÖÕÚȮɯÈÕËɯÐÕÛÌÙÈÊÛÐÖÕɯÛÌÚÛÚȭɯ ÊÙÖÚÚɯÉÈÚÌÓÐÕÌɯÈÕËɯËàÕÈÔÐÊɯÔÖËÌÓÚȮɯÞÐÛÏÐÕɪÊÖÜÕÛÙàɯÊÏÈÕÎÌÚɯÐÕɯ

ÉÈÕÒÐÕÎɯÚÛÈÉÐÓÐÛàɯÔÌÈÚÜÙÌËɯÉàɯÛÏÌɯ!ÈÕÒɯ9ɪÚÊÖÙÌȮɯËÖɯÕÖÛɯ×ÙÖËÜÊÌɯÙÖÉÜÚÛɯÚÏÖÙÛɪÙÜÕɯÌřÌÊÛÚɯÖÕɯ&#/ɯÎÙÖÞÛÏȮɯ

ÐÕŘÈÛÐÖÕȮɯÖÙɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏɯÖÕÊÌɯÊÖÜÕÛÙàɯÈÕËɯàÌÈÙɯŗßÌËɯÌřÌÊÛÚɯÈÙÌɯÐÕÊÓÜËÌËȭɯ"ÙÌËÐÛɯËÌ×ÛÏɯÚÐÔÐÓÈÙÓàɯÍÈÐÓÚɯÛÖɯ

ËÌÓÐÝÌÙɯÊÖÕÚÐÚÛÌÕÛɯÎÙÖÞÛÏɪÌÕÏÈÕÊÐÕÎɯÌřÌÊÛÚɯÈÕËȮɯÐÕɯÚÖÔÌɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȮɯÐÚɯÞÌÈÒÓàɯÖÙɯÕÌÎÈÛÐÝÌÓàɯÈÚÚÖÊÐÈÛÌËɯ

ÞÐÛÏɯÐÕÝÌÚÛÔÌÕÛɯÎÙÖÞÛÏȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÌß×ÈÕÚÐÖÕɯÈÓÖÕÌɯËÖÌÚɯÕÖÛɯÈÜÛÖÔÈÛÐÊÈÓÓàɯ

ÛÙÈÕÚÓÈÛÌɯÐÕÛÖɯÚÛÙÖÕÎÌÙɯÈÝÌÙÈÎÌɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ×ÌÙÍÖÙÔÈÕÊÌɯÐÕɯÓÈÙÎÌȮɯÚÛÙÜÊÛÜÙÈÓÓàɯËÐÝÌÙÚÌɯÌÊÖÕÖÔÐÌÚȭ 

 

3ÏÌɯÌÝÐËÌÕÊÌɯÉÌÊÖÔÌÚɯÔÖÙÌɯÐÕÍÖÙÔÈÛÐÝÌɯÞÏÌÕɯÚÏÐÍÛÐÕÎɯÍÙÖÔɯÔÌÈÕɯÖÜÛÊÖÔÌÚɯÛÖɯÝÖÓÈÛÐÓÐÛàɪÉÈÚÌËɯÔÌÈÚÜÙÌÚȭɯ

,ÈÊÙÖÌÊÖÕÖÔÐÊɯÙÐÚÒɯÐÚɯÌß×ÓÈÐÕÌËɯÔÖÙÌɯÚÛÙÖÕÎÓàɯÉàɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÐÕÊÖÔÌɯÓÌÝÌÓÚȮɯÛÙÈËÌɯÖ×ÌÕÕÌÚÚȮɯÈÕËɯ
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ŗÚÊÈÓɯÊÖÔ×ÖÚÐÛÐÖÕɯÛÏÈÕɯÉàɯÊÖÕÛÌÔ×ÖÙÈÕÌÖÜÚɯÊÏÈÕÎÌÚɯÐÕɯÉÈÕÒÐÕÎɪÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàȭɯ3ÙÈËÌɯÌß×ÖÚÜÙÌɯÐÚɯ×ÖÚÐÛÐÝÌÓàɯ

ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÖÜÛ×ÜÛɯÝÖÓÈÛÐÓÐÛàȮɯÞÏÐÓÌɯÏÐÎÏÌÙɯÐÕÊÖÔÌɯÓÌÝÌÓÚɯÊÖÙÙÌÚ×ÖÕËɯÛÖɯÓÖÞÌÙɯÐÕŘÈÛÐÖÕɯÝÖÓÈÛÐÓÐÛàȭɯ

&ÖÝÌÙÕÔÌÕÛɯÊÖÕÚÜÔ×ÛÐÖÕɯËÐÚ×ÓÈàÚɯÈɯÚÛÈÉÐÓÐáÐÕÎɯÈÚÚÖÊÐÈÛÐÖÕɯÐÕɯÚÌÓÌÊÛÌËɯÚ×ÌÊÐŗÊÈÛÐÖÕÚȭɯ(Ô×ÖÙÛÈÕÛÓàȮɯÐÕÛÌÙÈÊÛÐÖÕɯ

ÔÖËÌÓÚɯ×ÙÖÝÐËÌɯÕÖɯÌÔ×ÐÙÐÊÈÓɯÚÜ××ÖÙÛɯÍÖÙɯÈɯÔÖËÌÙÈÛÐÕÎɯÙÖÓÌɯÖÍɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÐÕɯÛÏÌɯÊÙÌËÐÛɯÝÖÓÈÛÐÓÐÛàɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ȮɯÐÔ×ÓàÐÕÎɯÛÏÈÛɯÚÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÛɯÖ×ÌÙÈÛÌɯÓÈÙÎÌÓàɯÛÏÙÖÜÎÏɯÈËËÐÛÐÝÌɯÙÈÛÏÌÙɯÛÏÈÕɯÊÖÕËÐÛÐÖÕÈÓɯ

ÊÏÈÕÕÌÓÚȭ 

 

3ÈÒÌÕɯÛÖÎÌÛÏÌÙȮɯÛÏÌɯÙÌÚÜÓÛÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÍÜÕÊÛÐÖÕÚɯ×ÙÐÔÈÙÐÓàɯÈÚɯÈÕɯÌÕÈÉÓÐÕÎɯÉÈÊÒÎÙÖÜÕËɯ

ÊÖÕËÐÛÐÖÕɯÛÏÈÛɯÚÜ××ÖÙÛÚɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÙÌÚÐÓÐÌÕÊÌɯÙÈÛÏÌÙɯÛÏÈÕɯÈÚɯÈɯËÐÙÌÊÛɯÓÌÝÌÙɯÍÖÙɯÈÊÊÌÓÌÙÈÛÐÕÎɯÚÏÖÙÛɪÛÌÙÔɯ

ÎÙÖÞÛÏȭɯ/ÖÓÐÊÐÌÚɯÍÖÊÜÚÌËɯÚÖÓÌÓàɯÖÕɯÌß×ÈÕËÐÕÎɯÊÙÌËÐÛɯÖÙɯÚÛÙÌÕÎÛÏÌÕÐÕÎɯÉÈÕÒɯÉÈÓÈÕÊÌɯÚÏÌÌÛÚɯÈÙÌɯÜÕÓÐÒÌÓàɯÛÖɯàÐÌÓËɯ

ÐÔÔÌËÐÈÛÌɯÎÙÖÞÛÏɯËÐÝÐËÌÕËÚɯÞÐÛÏÖÜÛɯÊÖÔ×ÓÌÔÌÕÛÈÙàɯÚÛÙÜÊÛÜÙÈÓɯÙÌÍÖÙÔÚȮɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯËÌ×ÛÏȮɯÈÕËɯÚÖÜÕËɯŗÚÊÈÓɯ

ÍÙÈÔÌÞÖÙÒÚȭɯ%ÖÙɯËÌÊÐÚÐÖÕɯÔÈÒÌÙÚȮɯÛÏÌɯÊÌÕÛÙÈÓɯÐÔ×ÓÐÊÈÛÐÖÕɯÐÚɯÛÏÈÛɯÙÌÚÐÓÐÌÕÊÌɯÐÕɯÓÈÙÎÌɯÌÊÖÕÖÔÐÌÚɯÐÚɯÚÏÈ×ÌËɯÓÌÚÚɯÉàɯ

ÔÈÙÎÐÕÈÓɯÔÖÝÌÔÌÕÛÚɯÐÕɯŗÕÈÕÊÐÈÓɯÐÕËÐÊÈÛÖÙÚɯÈÕËɯÔÖÙÌɯÉàɯÚÛÙÜÊÛÜÙÈÓɯÌÊÖÕÖÔÐÊɯÍÜÕËÈÔÌÕÛÈÓÚɯÛÏÈÛɯÎÖÝÌÙÕɯ

Ìß×ÖÚÜÙÌɯÛÖɯÚÏÖÊÒÚɯÈÕËɯÈËÑÜÚÛÔÌÕÛɯÊÈ×ÈÊÐÛàȭ 

 

.ÝÌÙÈÓÓȮɯÛÏÐÚɯÚÛÜËàɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯÔÈÊÙÖɪŗÕÈÕÊÌɯÓÐÛÌÙÈÛÜÙÌɯÉàɯÙÌÍÙÈÔÐÕÎɯŗÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÛÏÙÖÜÎÏɯÈɯ

ÙÐÚÒɯÈÕËɯÝÖÓÈÛÐÓÐÛàɯÓÌÕÚɯÞÐÛÏÐÕɯÛÏÌɯÞÖÙÓËɀÚɯÓÈÙÎÌÚÛɯÌÊÖÕÖÔÐÌÚȭɯ%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÔÈàɯÌßÛÌÕËɯÛÏÐÚɯÍÙÈÔÌÞÖÙÒɯÉàɯ

ÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÊÙÐÚÐÚɯÌ×ÐÚÖËÌÚȮɯÕÖÕÓÐÕÌÈÙɯÛÏÙÌÚÏÖÓËɯÌřÌÊÛÚȮɯÖÙɯÈÓÛÌÙÕÈÛÐÝÌɯÔÌÈÚÜÙÌÚɯÖÍɯËÖÞÕÚÐËÌɯÙÐÚÒɯÈÕËɯ

ÙÌÊÖÝÌÙàɯÚ×ÌÌËɯÛÖɯÍÜÙÛÏÌÙɯÊÓÈÙÐÍàɯÛÏÌɯÊÏÈÕÕÌÓÚɯÛÏÙÖÜÎÏɯÞÏÐÊÏɯŗÕÈÕÊÐÈÓɯÚàÚÛÌÔÚɯÐÕŘÜÌÕÊÌɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯ

ÚÛÈÉÐÓÐÛàȭ 

 

1$%$1$-"$2 

,ÈÕÎÈÕÌÓÓÐȮɯ2ȭȮɯȫɯ/Ö×ÖÝȮɯ ȭɯȹƖƔƕƙȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛȮɯÚÌÊÛÖÙÈÓɯÙÌÈÓÓÖÊÈÛÐÖÕȮɯÈÕËɯÝÖÓÈÛÐÓÐÛàȯɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

ÌÝÐËÌÕÊÌȭɯ)ÖÜÙÕÈÓɯÖÍɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ$ÊÖÕÖÔÐÊÚȮɯƝƚȹƖȺȮɯƗƖƗɬƗƗƛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÑÐÕÛÌÊÖȭƖƔƕƙȭƔƗȭƔƔƜ 

6ÈÕÎȮɯ/ȭȮɯ6ÌÕȮɯ8ȭȮɯȫɯ7ÜȮɯ9ȭɯȹƖƔƕƜȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÓÖÕÎɪÙÜÕɯÝÖÓÈÛÐÓÐÛàɯÛÙÌÕËÚȭɯ1ÌÝÐÌÞɯÖÍɯ$ÊÖÕÖÔÐÊɯ

#àÕÈÔÐÊÚȮɯƖƜȮɯƖƖƕɬƖƙƕȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÙÌËȭƖƔƕƛȭƔƜȭƔƔƙ 

,ÈȮɯ8ȭȮɯȫɯ2ÖÕÎȮɯ*ȭɯȹƖƔƕƜȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàȭɯ!ÜÓÓÌÛÐÕɯÖÍɯ$ÊÖÕÖÔÐÊɯ

1ÌÚÌÈÙÊÏȮɯƛƔȹƗȺȮɯƖƔƙɬƖƖƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƕƕɤÉÖÌÙȭƕƖƕƖƗ 

6ÌÐȮɯ%ȭȮɯȫɯ*ÖÕÎȮɯ8ȭɯȹƖƔƕƚȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛȮɯŗÕÈÕÊÐÈÓɯÚÛÙÜÊÛÜÙÌȮɯÈÕËɯÔÈÊÙÖÌÊÖÕÖÔÐÊɯÝÖÓÈÛÐÓÐÛàȯɯ$ÝÐËÌÕÊÌɯ

ÍÙÖÔɯ"ÏÐÕÈȭɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàȮɯƜȹƕƕȺȮɯƕƕƕƚȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƗƗƝƔɤÚÜƜƕƕƕƕƕƚ 

3ÈÕÎȮɯ9ȭɯȹƖƔƖƖȺȭɯ+ÖÊÈÓɯÎÖÝÌÙÕÔÌÕÛɯËÌÉÛȮɯŗÕÈÕÊÐÈÓɯÊÐÙÊÓÌȮɯÈÕËɯÚÜÚÛÈÐÕÈÉÓÌɯÌÊÖÕÖÔÐÊɯËÌÝÌÓÖ×ÔÌÕÛȭɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàȮɯ

ƕƘȹƕƝȺȮɯƕƕƝƚƛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƗƗƝƔɤÚÜƕƘƕƝƕƕƝƚƛ 

*ÖÚÌȮɯ,ȭɯ ȭȮɯ.ÏÕÚÖÙÎÌȮɯ%ȭȮɯȫɯ2ÜÎÈÞÈÙÈȮɯ-ȭɯȹƖƔƕƛȺȭɯ&ÓÖÉÈÓɯÞÈÝÌÚɯÖÍɯËÌÉÛȯɯ"ÈÜÚÌÚɯÈÕËɯÊÖÕÚÌØÜÌÕÊÌÚȭɯ

6ÈÚÏÐÕÎÛÖÕȮɯ#"ȯɯ6ÖÙÓËɯ!ÈÕÒȭɯÏŲ×ÚȯɤɤÞÞÞȭÞÖÙÓËÉÈÕÒȭÖÙÎɤÌÕɤÙÌÚÌÈÙÊÏɤ×ÜÉÓÐÊÈÛÐÖÕɤÎÓÖÉÈÓɪÞÈÝÌÚɪÖÍɪËÌÉÛ 
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&ÌÕÕÈÐÖÓÐȮɯ-ȭȮɯȫɯ2ÏÓÌÐÍÌÙȮɯ ȭɯȹƖƔƕƜȺȭɯ#ÌÈËɯÐÕÝÌÚÛÖÙÚȮɯÕÖÐÚàɯÔÈÙÒÌÛÚȮɯÈÕËɯŗÕÈÕÊÐÈÓɯÍÙÈÎÐÓÐÛàȭɯ)ÖÜÙÕÈÓɯÖÍɯ$ÊÖÕÖÔÐÊɯ

+ÐÛÌÙÈÛÜÙÌȮɯƙƚȹƗȺȮɯƜƘƔɬƜƜƝȭ 

ÏŲ×ÚȯɤɤÞÞÞȭÈÌÈÞÌÉȭÖÙÎɤÈÙÛÐÊÓÌÚȳÐËǻƕƔȭƕƖƙƛɤÑÌÓȭƖƔƕƛƕƘƜƙ 

8ċÓÔÈáȮɯ.ȭɯȹƖƔƖƘȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯËÌÊÓÐÕÐÕÎɯÎÙÖÞÛÏɯÝÖÓÈÛÐÓÐÛàȯɯ$ß×ÓÈÕÈÛÐÖÕÚɯÈÕËɯÈÕɯÌÔ×ÐÙÐÊÈÓɯÚÛÜËàɯ

ÞÐÛÏɯÛÏÌɯÓÈÛÌÚÛɯ%#ɯÐÕËÌßȭɯ2ÛÙÜÊÛÜÙÈÓɯ"ÏÈÕÎÌɯÈÕËɯ$ÊÖÕÖÔÐÊɯ#àÕÈÔÐÊÚȮɯƛƔȮɯƘƙƛɬƘƛƔȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÚÛÙÜÌÊÖȭƖƔƖƘȭƔƙȭƔƕƗ 

*ÖÊÏÌÕËÌÙÍÌÙȮɯ,ȭɯ)ȭɯȹƖƔƕƙȺȭɯ#ÌÊÐÚÐÖÕɯÔÈÒÐÕÎɯÜÕËÌÙɯÜÕÊÌÙÛÈÐÕÛàȯɯ3ÏÌÖÙàɯÈÕËɯÈ××ÓÐÊÈÛÐÖÕȭɯ,(3ɯ/ÙÌÚÚȭ 

!ÈÓÓÌÚÛÌÙÖÚȮɯ+ȭȮɯ4ÚÌÌÔȮɯ,ȭȮɯȫɯ6ÙàȮɯ3ȭɯȹƖƔƕƛȺȭɯ,ÈÚÛÌÙÚɯÖÍɯËÐÚÈÚÛÌÙÚȳɯ ÕɯÌÔ×ÐÙÐÊÈÓɯÈÕÈÓàÚÐÚɯÖÍɯÏÖÞɯÚÖÊÐÌÛÐÌÚɯ

ÉÌÕÌŗÛɯÍÙÖÔɯÊÖÙ×ÖÙÈÛÌɯËÐÚÈÚÛÌÙɯÈÐËȭɯ ÊÈËÌÔàɯÖÍɯ,ÈÕÈÎÌÔÌÕÛɯ)ÖÜÙÕÈÓȮɯƚƔȹƙȺȮɯƕƚƜƖɬƕƛƔƜȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƙƘƚƙɤÈÔÑȭƖƔƕƙȭƔƛƚƙ 

!ÙÈËÈȮɯ)ȭɯ"ȭȮɯ&ÈÑÌÞÚÒÐȮɯ/ȭȮɯȫɯ*ÜÛÈÕȮɯ ȭɯ,ȭɯȹƖƔƖƕȺȭɯ$ÊÖÕÖÔÐÊɯÙÌÚÐÓÐÌÕÊàɯÈÕËɯÙÌÊÖÝÌÙàȮɯÓÌÚÚÖÕÚɯÍÙÖÔɯÛÏÌɯŗÕÈÕÊÐÈÓɯ

ÊÙÐÚÐÚɯÍÖÙɯÛÏÌɯ".5(#ɪƕƝɯ×ÈÕËÌÔÐÊȯɯ ɯÙÌÎÐÖÕÈÓɯ×ÌÙÚ×ÌÊÛÐÝÌɯÍÙÖÔɯ"ÌÕÛÙÈÓɯÈÕËɯ$ÈÚÛÌÙÕɯ$ÜÙÖ×Ìȭɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

1ÌÝÐÌÞɯÖÍɯ%ÐÕÈÕÊÐÈÓɯ ÕÈÓàÚÐÚȮɯƛƘȮɯƕƔƕƚƙƜȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÐÙÍÈȭƖƔƖƕȭƕƔƕƚƙƜ 

*×ÖËÈÙȮɯ*ȭɯ1ȭȮɯ+Ìɯ&ÖřȮɯ,ȭȮɯÈÕËɯ2ÐÕÎÏȮɯ1ȭɯ)ȭɯȹƖƔƕƝȺȭɯ%ÐÕÈÕÊÐÈÓɯËÌÌ×ÌÕÐÕÎȮɯÛÌÙÔÚɯÖÍɯÛÙÈËÌɯÚÏÖÊÒÚȮɯÈÕËɯÎÙÖÞÛÏɯ

ÝÖÓÈÛÐÓÐÛàɯÐÕɯÓÖÞɪÐÕÊÖÔÌɯÊÖÜÕÛÙÐÌÚɯȹ(,%ɯ6ÖÙÒÐÕÎɯ/È×ÌÙɯ-ÖȭɯƕƝɤƚƜȺȭɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ,ÖÕÌÛÈÙàɯ%ÜÕËȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƙƔƜƝɤƝƛƜƕƘƝƜƗƔƗƙƚƝȭƔƔƕ 

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ,ÖÕÌÛÈÙàɯ%ÜÕËȭɯȹƖƔƖƔȺȭ&ÓÖÉÈÓɯŗÕÈÕÊÐÈÓɯÚÛÈÉÐÓÐÛàɯÙÌ×ÖÙÛȯɯ!ÙÐËÎÌɯÛÖɯÙÌÊÖÝÌÙàȭɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

,ÖÕÌÛÈÙàɯ%ÜÕËȭɯÏŲ×ÚȯɤɤÞÞÞȭÐÔÍȭÖÙÎɤÌÕɤ/ÜÉÓÐÊÈÛÐÖÕÚɤ&%21ɤ(ÚÚÜÌÚɤƖƔƖƔɤƕƔɤƕƗɤÎÓÖÉÈÓɪŗÕÈÕÊÐÈÓɪÚÛÈÉÐÓÐÛàɪÙÌ×ÖÙÛɪ

ÖÊÛÖÉÌÙɪƖƔƖƔ 

6ÖÙÓËɯ!ÈÕÒȭɯȹƖƔƖƙȺȭɯ6ÖÙÓËɯ#ÌÝÌÓÖ×ÔÌÕÛɯ(ÕËÐÊÈÛÖÙÚɯȻ#ÈÛÈɯÚÌÛȼȭ 

ÏŲ×ÚȯɤɤËÈÛÈÉÈÕÒȭÞÖÙÓËÉÈÕÒȭÖÙÎɤÚÖÜÙÊÌɤÞÖÙÓËɪËÌÝÌÓÖ×ÔÌÕÛɪÐÕËÐÊÈÛÖÙÚ 

6ÖÙÓËɯ!ÈÕÒȭɯȹƖƔƖƙȺȭɯ&ÓÖÉÈÓɯ%ÐÕÈÕÊÐÈÓɯ#ÌÝÌÓÖ×ÔÌÕÛɯ#ÈÛÈÉÈÚÌɯȻ#ÈÛÈɯÚÌÛȼȭ 

ÏŲ×ÚȯɤɤÞÞÞȭÞÖÙÓËÉÈÕÒȭÖÙÎɤÌÕɤ×ÜÉÓÐÊÈÛÐÖÕɤÎÍËÙɤËÈÛÈɤÎÓÖÉÈÓɪŗÕÈÕÊÐÈÓɪËÌÝÌÓÖ×ÔÌÕÛɪËÈÛÈÉÈÚÌ 

 

 

 

/È×ÌÙÚ 
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"àÉÌÙɯ2ÌÊÜÙÐÛàȮɯ(3ȮɯÈÕËɯ

$ÔÌÙÎÐÕÎɯ3ÌÊÏÕÖÓÖÎÐÌÚ 
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 &/ɪ""ɯ$5 2(.-ɯ52ȭɯ, "'(-$ɪ+$ 1-(-&ɯ6 1#$-2ȯɯ ɯ9$1.ɪ# 8ɯ (ɯ%.1$-2("2ɯ

#$,.-231 3(.-ɯ(-ɯ!+."*"' (- 

#ÈÔÖÕɯ&ÙÈà 

,ÖÕÛÎÖÔÌÙàɯ"ÖÜÕÛàɯ"ÖÔÔÜÕÐÛàɯ"ÖÓÓÌÎÌȮɯ!ÓÜÌɯ!ÌÓÓȮɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ42  

 

 

 &/ɪ""ɯ$ÝÈÚÐÖÕɯÝÚȭɯ,ÈÊÏÐÕÌɪ+ÌÈÙÕÐÕÎɯ6ÈÙËÌÕÚȯ 

 ɯ9ÌÙÖɪ#Èàɯ (ɯ%ÖÙÌÕÚÐÊÚɯ#ÌÔÖÕÚÛÙÈÛÐÖÕɯÐÕɯ!ÓÖÊÒÊÏÈÐÕ 

#Ùȭɯ#ÈÔÖÕɯ3ȭɯ&ÙÈà 

,ÖÕÛÎÖÔÌÙàɯ"ÖÜÕÛàɯ"ÖÔÔÜÕÐÛàɯ"ÖÓÓÌÎÌȮɯ!ÓÜÌɯ!ÌÓÓȮɯ/ÌÕÕÚàÓÝÈÕÐÈȮɯ42  

 

 ÉÚÛÙÈÊÛ 

3ÏÐÚɯ×È×ÌÙɯÌßÈÔÐÕÌÚɯÏÖÞɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɪÉÈÚÌËɯÛÙÈÕÚÈÊÛÐÖÕɯÞÈÙËÌÕÚɯ×ÌÙÍÖÙÔɯÈÎÈÐÕÚÛɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓɯ

ÚÛÙÈÛÌÎÐÌÚɯËÌÚÐÎÕÌËɯÍÖÙɯÚÛÈÛÐÚÛÐÊÈÓɯÔÐÔÐÊÙàɯÙÈÛÏÌÙɯÛÏÈÕɯÏÐÎÏɪÌÕÛÙÖ×àɯÌÔÉÌËËÐÕÎȭɯ(ɯÊÖÔ×ÈÙÌɯÛÏÙÌÌɯÛÙÈÕÚÈÊÛÐÖÕɯ

×ÙÖŗÓÌÚɯÞÐÛÏÐÕɯÈɯÉÓÖÊÒÊÏÈÐÕɪÙÌÓÌÝÈÕÛɯÍÌÈÛÜÙÌɯÚ×ÈÊÌȯɯÉÌÕÐÎÕɯËÐÚÛÙÐÉÜÛÌËɯŗÕÈÕÊÌɯȹ#Ì%ÐȺɪÓÐÒÌɯÛÙÈŚÊȮɯÓÖÜËɯÚÛÖÙÈÎÌɪ

ÉÈÚÌËɯÊÖÝÌÙÛɯÊÖÔÔÜÕÐÊÈÛÐÖÕȮɯÈÕËɯÈÕɯÈËÈ×ÛÐÝÌɯÚÛÌÈÓÛÏɯÚÛÙÈÛÌÎàɯÔÖËÌÓÌËɯÈÚɯ &/ɪ""ɯȹ ËÈ×ÛÐÝÌɯ&ÈÚɤ/ÈàÓÖÈËɯ

"ÖÝÌÙÛɯ"ÏÈÕÕÌÓȺȭɯ4ÚÐÕÎɯÈɯáÌÙÖɪËÈàɯÌÝÈÓÜÈÛÐÖÕɯÍÙÈÔÌÞÖÙÒȮɯ(ɯÛÙÈÐÕɯÈɯÚÜ×ÌÙÝÐÚÌËɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÞÈÙËÌÕɯÖÕɯ

ÉÌÕÐÎÕɯÈÕËɯÚÛÖÙÈÎÌɪÖÕÓàɯËÈÛÈȮɯÛÏÌÕɯÌÝÈÓÜÈÛÌɯÐÛɯÈÎÈÐÕÚÛɯÈÓÓɯÛÙÈŚÊɯÛà×ÌÚȮɯÐÕÊÓÜËÐÕÎɯ &/ɪ""ɯ×ÈŲÌÙÕÚɯÛÏÌɯÔÖËÌÓɯ

ÏÈÚɯÕÌÝÌÙɯÌÕÊÖÜÕÛÌÙÌËȭɯ1ÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯÞÈÙËÌÕɯÙÌÓÐÈÉÓàɯÐËÌÕÛÐŗÌÚɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÉÌÏÈÝÐÖÙɯ

ÉÜÛɯÌßÏÐÉÐÛÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯËÌÛÌÊÛÐÖÕɯÎÈ×ɯÍÖÙɯ &/ɪ""ȮɯÈÊÏÐÌÝÐÕÎɯƔǔɯÙÌÊÈÓÓɯÈÎÈÐÕÚÛɯÔÐÔÐÊÙàɪËÙÐÝÌÕɯÚÛÙÈÛÌÎÐÌÚɯ

ÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯƕƔƔǔɯÚ×ÌÊÐŗÊÐÛàɯÖÕɯÉÌÕÐÎÕɯÛÙÈŚÊȭ 

3ÖɯÝÈÓÐËÈÛÌɯÛÏÈÛɯÛÏÐÚɯËÌÛÌÊÛÐÖÕɯÎÈ×ɯÙÌŘÌÊÛÚɯÈɯÊÖÏÌÙÌÕÛɯ (ɯÓÐÔÐÛÈÛÐÖÕɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÚÐÕÎÓÌɪÐÕÚÛÈÕÊÌɯÈÙÛÐÍÈÊÛȮɯ(ɯ

×ÙÌÚÌÕÛɯÔÜÓÛÐɪÝÐÌÞɯÌÝÐËÌÕÊÌɯÐÕÊÓÜËÐÕÎɯËÐÚÛÙÐÉÜÛÐÖÕɪÓÌÝÌÓɯÌß×ÓÖÙÈÛÖÙàɯËÈÛÈɯÈÕÈÓàÚÐÚȮɯÍÖÊÜÚÌËɯÛÞÖɪËÐÔÌÕÚÐÖÕÈÓɯ

ÍÌÈÛÜÙÌɯÎÌÖÔÌÛÙàȮɯÔÜÓÛÐÝÈÙÐÈÛÌɯÛÏÙÌÌɪËÐÔÌÕÚÐÖÕÈÓɯÚÛÙÜÊÛÜÙÌɯÈÕÈÓàÚÐÚȮɯÈÕËɯÕÖÕÓÐÕÌÈÙɯÛɪ2-$ɯÔÈÕÐÍÖÓËɯ

ÝÐÚÜÈÓÐáÈÛÐÖÕȮɯÚÜ××ÓÌÔÌÕÛÌËɯÉàɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯÝÈÓÐËÈÛÐÖÕɯÈÕËɯ2' /ɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÈÕÈÓàÚÐÚȭɯ2' /ɯÙÌÚÜÓÛÚɯ

ËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɅÚɯÍÈÐÓÜÙÌɯÐÚɯÕÖÛɯÙÈÕËÖÔɯÌÙÙÖÙɯÉÜÛɯÈɯ×ÙÌËÐÊÛÈÉÓÌɯÊÖÕÚÌØÜÌÕÊÌɯÖÍɯÍÌÈÛÜÙÌɪËÙÐÝÌÕɯ

ÏÌÜÙÐÚÛÐÊÚɯÛÏÈÛɯ×ÙÐÖÙÐÛÐáÌɯÌÕÛÙÖ×àɯÈÕËɯ×ÈàÓÖÈËɯÐÙÙÌÎÜÓÈÙÐÛàɯÈÚɯ×ÙÐÔÈÙàɯÊÖÝÌÙÛɯËÌÛÌÊÛÐÖÕɯÊÜÌÚȭɯ Õɯ(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯ

ÉÈÚÌÓÐÕÌɯÌßÏÐÉÐÛÚɯÚÐÔÐÓÈÙɯÝÜÓÕÌÙÈÉÐÓÐÛàɯȹƜƖȭƘǔɯ &/ɪ""ɯÌÝÈÚÐÖÕɯÙÈÛÌȺȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÌɯ×ÙÖÉÓÌÔɯÐÚɯÛÐÌËɯÛÖɯÍÌÈÛÜÙÌɪ

Ú×ÈÊÌɯÖÝÌÙÓÈ×ɯÙÈÛÏÌÙɯÛÏÈÕɯÊÓÈÚÚÐŗÌÙɪÚ×ÌÊÐŗÊɯÐËÐÖÚàÕÊÙÈÚÐÌÚȭ 

(ɯÊÖÕÊÓÜËÌɯÛÏÈÛɯ &/ɪ""ɪÚÛàÓÌɯËÐÚÛÙÐÉÜÛÐÖÕɪÊÖÕÍÖÙÔÐÕÎɯÔÐÔÐÊÙàɯÙÌ×ÙÌÚÌÕÛÚɯÈɯÍÌÈÛÜÙÌɪÚ×ÈÊÌɯÝÜÓÕÌÙÈÉÐÓÐÛàɯ

ÈřÌÊÛÐÕÎɯÉÖÛÏɯÚÜ×ÌÙÝÐÚÌËɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÈÕËɯÈÕÖÔÈÓàɪÉÈÚÌËɯËÌÛÌÊÛÐÖÕɯ×ÈÙÈËÐÎÔÚȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÔÖÛÐÝÈÛÌɯÈɯ

ÊÖÕÛÙÖÓÓÌËɯ$ÛÏÌÙÌÜÔɯÚÐÔÜÓÈÛÖÙɯÝÈÓÐËÈÛÐÖÕɯ×ÏÈÚÌɯÈÕËɯÚÜÎÎÌÚÛɯÛÏÈÛɯÙÖÉÜÚÛɯÉÓÖÊÒÊÏÈÐÕɯ (ɯÍÖÙÌÕÚÐÊÚɯÔÈàɯÙÌØÜÐÙÌɯ

ÙÐÊÏÌÙɯÚÐÎÕÈÓɯÐÕÛÌÎÙÈÛÐÖÕȰɯÐÕÊÓÜËÐÕÎɯÛÌÔ×ÖÙÈÓɯÉÜÙÚÛɯ×ÈŲÌÙÕÚȮɯÎÙÈ×ÏɪÓÌÝÌÓɯÔÖÛÐÍÚȮɯÈÕËɯÚÌÔÈÕÛÐÊɯÉÌÏÈÝÐÖÙÈÓɯ

ÝÈÓÐËÈÛÐÖÕÚɯÉÌàÖÕËɯÛÙÈÕÚÈÊÛÐÖÕɪÓÌÝÌÓɯÌÕÛÙÖ×àɯÈÕËɯ×ÈàÓÖÈËɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÈÓÖÕÌȭ 

*ÌàÞÖÙËÚ 
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!ÓÖÊÒÊÏÈÐÕɯÍÖÙÌÕÚÐÊÚȮɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓÚȮɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÚÌÊÜÙÐÛàȮɯÈËÝÌÙÚÈÙÐÈÓɯÌÝÈÚÐÖÕȮɯ$ÛÏÌÙÌÜÔȮɯ (ɯ

ÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÈÕÖÔÈÓàɯËÌÛÌÊÛÐÖÕȮɯáÌÙÖɪËÈàɯÌÝÈÓÜÈÛÐÖÕ 

+ÐÚÛɯÖÍɯ%ÐÎÜÙÌÚ 

%ÐÎÜÙÌɯƕȭɯ#ÐÚÛÙÐÉÜÛÐÖÕɯÖÝÌÙÓÈ×ɯÈÕËɯ×ÈàÓÖÈËɬÌÕÛÙÖ×àɯÚÛÙÜÊÛÜÙÌɯȹÊÖÔÉÐÕÌËɯÔÐÔÐÊÙàɯÝÐÌÞȺȭ 

%ÐÎÜÙÌɯƖȭɯƖ#ɯÍÌÈÛÜÙÌɯÚ×ÈÊÌȯɯÌÕÛÙÖ×àɯÝÚȭɯÓÖÎȹÚÐáÌȺȭ 

%ÐÎÜÙÌɯƗȭɯƗ#ɯÍÌÈÛÜÙÌɯÚ×ÈÊÌȯɯÌÕÛÙÖ×àɯÝÚȭɯÓÖÎȹÚÐáÌȺɯÝÚȭɯÎÈÚɤÉàÛÌȭ 

%ÐÎÜÙÌɯƘȭɯÛɪ2-$ɯÔÈÕÐÍÖÓËɯÈÚɯÕÖÕÓÐÕÌÈÙɯÚÌ×ÈÙÈÉÐÓÐÛàɯÛÌÚÛȭ 

%ÐÎÜÙÌɯƙȭɯ&ÓÖÉÈÓɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯȹ1%ɯáÌÙÖɪËÈàɯ6ÈÙËÌÕȺȭ 

%ÐÎÜÙÌɯƚȭɯ2' /ɯÚÜÔÔÈÙàȯɯÍÌÈÛÜÙÌɯÐÔ×ÈÊÛɯÖÕɯÊÖÝÌÙÛɯÊÓÈÚÚÐŗÊÈÛÐÖÕȭ 

%ÐÎÜÙÌɯƛȭɯ2' /ɯÞÈÛÌÙÍÈÓÓȯɯÚÐÕÎÓÌɯ &/ɪ""ɯÐÕÚÛÈÕÊÌɯÈŲÙÐÉÜÛÐÖÕȭ 

 

ƕȭɯ(ÕÛÙÖËÜÊÛÐÖÕ 

"ÖÝÌÙÛɯÊÏÈÕÕÌÓÚɯ×ÌÙÚÐÚÛɯÉÌÊÈÜÚÌɯÛÏÌàɯÌß×ÓÖÐÛɯÚàÚÛÌÔÚɯÛÏÈÛɯËÌÍÌÕËÌÙÚɯÛÙÌÈÛɯÈÚɯÓÌÎÐÛÐÔÈÛÌɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯȹ!ÓÈÊÒȮɯ

ƖƔƕƗȺȭɯ(ÕɯÉÓÖÊÒÊÏÈÐÕɯÌÕÝÐÙÖÕÔÌÕÛÚȮɯÛÏÌɯËÐÝÌÙÚÐÛàɯÖÍɯÚÔÈÙÛɪÊÖÕÛÙÈÊÛɯÉÌÏÈÝÐÖÙÚɯÈÕËɯÛÏÌɯÏÐÎÏɯÝÖÓÜÔÌɯÖÍɯÕÖÙÔÈÓɯ

#Ì%ÐɯÈÊÛÐÝÐÛàɯÊÙÌÈÛÌɯÈÕɯÈŲÙÈÊÛÐÝÌɯÏÐËÐÕÎɯÚÜÉÚÛÙÈÛÌɯÍÖÙɯÈËÝÌÙÚÈÙÐÌÚɯÞÏÖɯÊÈÕɯÚÏÈ×ÌɯÛÏÌÐÙɯÈÊÛÐÝÐÛàɯÛÖɯÈ××ÌÈÙɯÙÖÜÛÐÕÌɯ

ȹ6ÈÎÕÌÙɯȫɯ2ÖÛÖȮɯƖƔƔƖȰɯ6ÈÕÎɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯËÌÍÌÕËÌÙÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÈËÖ×ÛɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÈÚɯ

ÚÊÈÓÈÉÓÌɯÞÈÙËÌÕɯÊÈ×ÈÉÓÌɯÖÍɯŘÈÎÎÐÕÎɯÈÉÕÖÙÔÈÓɯÛÙÈÕÚÈÊÛÐÖÕɯ×ÈŲÌÙÕÚɯÞÐÛÏÖÜÛɯÙÌÓàÐÕÎɯÚÖÓÌÓàɯÖÕɯÚÛÈÛÐÊɯÙÜÓÌÚɯÖÙɯ

ÔÈÕÜÈÓɯÙÌÝÐÌÞɯȹ"ÏÌÕɯȫɯ+ÓÖàËȮɯƖƔƖƙȺȭ 

(ɯÍÙÈÔÌɯÛÏÐÚɯÌřÖÙÛɯÈÚɯÈÕɯ (ɪÍÖÙÌÕÚÐÊÚɯÚÛÙÌÚÚɯÛÌÚÛɯÙÈÛÏÌÙɯÛÏÈÕɯÈÕɯÖ×ÌÙÈÛÐÖÕÈÓɯÖÕɪÊÏÈÐÕɯ×ÙÖÖÍȭɯ,àɯÎÖÈÓɯÐÚɯÛÖɯÐÚÖÓÈÛÌɯ

ÏÖÞɯÈɯÍÌÈÛÜÙÌɪËÙÐÝÌÕɯÞÈÙËÌÕɯÎÌÕÌÙÈÓÐáÌÚɯÜÕËÌÙɯÈËÝÌÙÚÈÙÐÈÓɯÔÐÔÐÊÙàɯÞÏÌÕɯÛÏÌɯÊÖÝÌÙÛɯÚÛÙÈÛÌÎàɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯ

ÓÖÖÒɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÖÙËÐÕÈÙàɯÐÕÚÛÌÈËɯÖÍɯÖÉÝÐÖÜÚÓàɯÌÕÊÙà×ÛÌËɯȹ,ÈáÜÙÊáàÒɯÌÛɯÈÓȭȮɯƖƔƕƝȺȭɯ(ɯÊÖÕÛÙÈÚÛɯÈɯÓÖÜËɯÚÛÖÙÈÎÌɪ

ÉÈÚÌËɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓɯȹÌß×ÌÊÛÌËɯÛÖɯÉÌɯËÌÛÌÊÛÈÉÓÌȺɯÞÐÛÏɯÈɯØÜÐÌÛȮɯËÐÚÛÙÐÉÜÛÐÖÕɪÊÖÕÍÖÙÔÐÕÎɯÊÏÈÕÕÌÓɯÔÖËÌÓÌËɯÈÚɯ

 &/ɪ""ɯȹÌß×ÌÊÛÌËɯÛÖɯÊÏÈÓÓÌÕÎÌɯÎÌÕÌÙÈÓÐáÈÛÐÖÕȺɯȹ4ŲÈÙÞÈÙɯȫɯ#ÈÒÏÈÕÌȮɯƖƔƖƗȺȭ 

 

Ɩȭɯ (ɯ"ÖÕÕÌÊÛÐÖÕɯȫɯ#ÌÔÖÕÚÛÙÈÛÐÖÕɯ#ÌÚÐÎÕ 

3ÏÐÚɯÚÜÉÔÐÚÚÐÖÕɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯÔÌÈÕÐÕÎÍÜÓÓàɯÊÖÕÕÌÊÛɯ (ɯÛÖɯÊÖÝÌÙÛɯÊÖÔÔÜÕÐÊÈÛÐÖÕɯÖÜÛÊÖÔÌÚȭɯ(ɯÐÔ×ÓÌÔÌÕÛɯÛÞÖɯ

ËÌÍÌÕÚÐÝÌɯ×ÈÙÈËÐÎÔÚȯɯȹƕȺɯÈɯÚÜ×ÌÙÝÐÚÌËɯ1ÈÕËÖÔɯ%ÖÙÌÚÛɯÞÈÙËÌÕɯÛÙÈÐÕÌËɯÖÕɯÉÌÕÐÎÕɯǶɯÚÛÖÙÈÎÌɪÖÕÓàɯÛÙÈŚÊɯÈÕËɯȹƖȺɯ

ÈÕɯÜÕÚÜ×ÌÙÝÐÚÌËɯ(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯÉÈÚÌÓÐÕÌɯÛÙÈÐÕÌËɯÖÕɯÉÌÕÐÎÕɯÉÌÏÈÝÐÖÙɯȹ ÏÔÌËɯÌÛɯÈÓȭȮɯƖƔƕƝȺȭɯ3ÏÐÚɯÚÛÙÜÊÛÜÙÌɯ

ÈÓÓÖÞÚɯÔÌɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯ &/ɪ""ɯÜÕËÌÙÔÐÕÌÚɯÈɯÚÐÕÎÓÌɯÈÓÎÖÙÐÛÏÔɯÖÙɯÈɯÉÙÖÈËÌÙɯÊÓÈÚÚɯÖÍɯÍÌÈÛÜÙÌɪÉÈÚÌËɯËÌÛÌÊÛÐÖÕɯ

ÓÖÎÐÊȭ 

3ÖɯÙÌËÜÊÌɯÛÏÌɯÙÐÚÒɯÛÏÈÛɯÙÌÚÜÓÛÚɯÈÙÐÚÌɯÍÙÖÔɯÈÕɯÖÝÌÙÓàɯÚÐÔ×ÓÐÚÛÐÊɯÍÌÈÛÜÙÌɯÚÌÛȮɯ(ɯÞÖÙÒɯÐÕɯÈÕɯÌß×ÈÕËÌËȮɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯ

Ú×ÈÊÌɯÛÏÈÛɯÔÐÙÙÖÙÚɯ×ÓÈÜÚÐÉÓÌɯÐÕÝÌÚÛÐÎÈÛÐÝÌɯÙÌÈÚÖÕÐÕÎȭɯ(ÕɯÈËËÐÛÐÖÕɯÛÖɯÉÈÚÌɯÛÙÈÕÚÈÊÛÐÖÕɯÍÌÈÛÜÙÌÚɯȹÎÈÚɯ×ÙÐÊÌȮɯÊÈÓÓËÈÛÈɯ

ÚÐáÌȮɯÌÕÛÙÖ×àȮɯÏÖ×ɯÊÖÜÕÛȮɯ./ɍ1$341-ɯÐÕËÐÊÈÛÖÙȮɯÈÕËɯÊÖÕÛÙÈÊÛɯËÌ×ÛÏȺȮɯ(ɯÐÕÊÓÜËÌɯËÌÙÐÝÌËɯÙÈÛÐÖÚȮɯÐÕÛÌÙÈÊÛÐÖÕÚȮɯ

ÈÕËɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕÚɯÚÜÊÏɯÈÚɯÎÈÚɪ×ÌÙɪÉàÛÌɯÈÕËɯÌÕÛÙÖ×àɬÚÐáÌɯÊÖÜ×ÓÐÕÎɯȹ6ÜɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ3ÏÐÚɯÍÌÈÛÜÙÌɯËÌÚÐÎÕɯ

ÌÕÚÜÙÌÚɯÛÏÌɯÌÝÈÚÐÖÕɯÊÓÈÐÔɯÐÚɯÛÌÚÛÌËɯÈÎÈÐÕÚÛɯÈɯÙÐÊÏÌÙȮɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÍÖÙÌÕÚÐÊɯÚ×ÈÊÌɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÔÐÕÐÔÈÓɯÛÖàɯ

ÙÌ×ÙÌÚÌÕÛÈÛÐÖÕȭɯ3ÏÐÚɯÒÌÌ×ÚɯÛÏÌɯËÌÔÖÕÚÛÙÈÛÐÖÕɯÐÕÚÛÙÜÊÛÐÖÕÈÓÓàɯÊÓÌÈÕɯÞÏÐÓÌɯÚÛÐÓÓɯÙÌŘÌÊÛÐÕÎɯÙÌÈÓÐÚÛÐÊɯÍÖÙÌÕÚÐÊɯ

ÐÕÛÜÐÛÐÖÕɯȹ3ÖÕÎɯÌÛɯÈÓȭȮɯƖƔƕƛȺȭ 
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Ɨȭɯ,ÌÛÏÖËÖÓÖÎà 

(ɯÎÌÕÌÙÈÛÌɯÛÏÙÌÌɯÚàÕÛÏÌÛÐÊɯÛÙÈŚÊɯ×ÙÖŗÓÌÚɯËÌÚÐÎÕÌËɯÛÖɯÙÌŘÌÊÛɯ×ÓÈÜÚÐÉÓÌɯ$ÛÏÌÙÌÜÔɪÙÌÓÌÝÈÕÛɯÖÉÚÌÙÝÈÉÓÌÚȯ 

!ÌÕÐÎÕɯ#Ì%ÐɪÓÐÒÌɯÛÙÈŚÊɯÞÐÛÏɯÛà×ÐÊÈÓɯ×ÈàÓÖÈËɯÚÐáÌÚȮɯÔÐËɪÙÈÕÎÌɯÌÕÛÙÖ×àȮɯÈÕËɯÚÏÈÓÓÖÞɪÛÖɪÔÖËÌÙÈÛÌɯÐÕÛÌÙÈÊÛÐÖÕɯ

ËÌ×ÛÏȭ 

2ÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÛÙÈŚÊɯÞÐÛÏɯÌÓÌÝÈÛÌËɯÌÕÛÙÖ×àɯÈÕËɯÓÈÙÎÌÙɯ×ÈàÓÖÈËɯÚÛÙÜÊÛÜÙÌɯÛÏÈÛɯÚÏÖÜÓËɯÉÌɯÌÈÚàɯÍÖÙɯ,+ɯÛÖɯ

ÓÌÈÙÕɯÈÚɯÚÜÚ×ÐÊÐÖÜÚȭ 

 &/ɪ""ɪÓÐÒÌɯÛÙÈŚÊɯÊÖÕÚÛÙÈÐÕÌËɯÛÖɯÔÐÔÐÊɯÉÌÕÐÎÕɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÈÊÙÖÚÚɯÊÙÐÛÐÊÈÓɯÊÜÌÚɯȹÌÚ×ÌÊÐÈÓÓàɯÌÕÛÙÖ×àɯÈÕËɯÚÐáÌȺȮɯ

ÞÏÐÓÌɯ×ÙÌÚÌÙÝÐÕÎɯÈɯÊÖÏÌÙÌÕÛɯÈËÝÌÙÚÈÙÐÈÓɯÕÈÙÙÈÛÐÝÌȭ 

(ÕÚ×ÐÙÌËɯÉàɯ4ËËÐÕɯÌÛɯÈÓȭɯȹƖƔƖƘȺȮɯ(ɯÛÏÌÕɯÛÙÈÐÕɯÛÏÌɯÚÜ×ÌÙÝÐÚÌËɯÞÈÙËÌÕɯÖÕɯÉÌÕÐÎÕɯǶɯÚÛÖÙÈÎÌɪÖÕÓàɯËÈÛÈɯÛÖɯÚÐÔÜÓÈÛÌɯÈɯ

ÙÌÈÓÐÚÛÐÊɯáÌÙÖɪËÈàɯÎÈ×ɯÈÕËɯÌÝÈÓÜÈÛÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÊÙÖÚÚɯÈÓÓɯÛÏÙÌÌɯÚÜÉÛà×ÌÚȭɯ(ÕɯÈɯ×ÈÙÈÓÓÌÓɯÛÌÚÛȮɯ(ɯÛÙÈÐÕɯÛÏÌɯÈÕÖÔÈÓàɯ

ËÌÛÌÊÛÖÙɯÖÕɯÉÌÕÐÎÕɪÖÕÓàɯÛÙÈŚÊɯÈÕËɯÔÌÈÚÜÙÌɯÞÏÌÛÏÌÙɯ &/ɪ""ɯÐÚɯÚÐÔÐÓÈÙÓàɯÈÉÓÌɯÛÖɯÈÝÖÐËɯÖÜÛÓÐÌÙɯ

ÊÏÈÙÈÊÛÌÙÐáÈÛÐÖÕȭ 

Ƙȭɯ1ÌÚÜÓÛÚ 

Ƙȭƕɯ#ÐÚÛÙÐÉÜÛÐÖÕɯÈÕËɯ)ÖÐÕÛɪ2×ÈÊÌɯ.ÝÌÙÓÈ× 

3ÏÌɯÊÖÔÉÐÕÌËɯÔÐÔÐÊÙàɯÈÕÈÓàÚÐÚɯ×ÙÖÝÐËÌÚɯËÐÙÌÊÛɯÌÝÐËÌÕÊÌɯÍÖÙɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɪÊÖÕÍÖÙÔÐÕÎɯÏà×ÖÛÏÌÚÐÚɯȹ ÓÐɯÌÛɯÈÓȭȮɯ

ƖƔƖƙȺȭɯ2ÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯËÈÛÈɯÚÌ×ÈÙÈÛÌÚɯÊÓÌÈÕÓàɯËÜÌɯÛÖɯÏÐÎÏɯÌÕÛÙÖ×àɯÈÕËɯÓÈÙÎÌÙɯ×ÈàÓÖÈËɯÚÐÎÕÈÛÜÙÌÚȭɯ &/ɪ

""ȮɯÉàɯÊÖÕÛÙÈÚÛȮɯÐÚɯÐÕÛÌÕÛÐÖÕÈÓÓàɯÌÕÎÐÕÌÌÙÌËɯÛÖɯÙÌÔÈÐÕɯÞÐÛÏÐÕɯÛÏÌɯÉÌÕÐÎÕɯÚÛÈÛÐÚÛÐÊÈÓɯÌÕÝÌÓÖ×ÌȮɯÚÏÙÐÕÒÐÕÎɯ

ÚÌ×ÈÙÈÉÐÓÐÛàɯÈÓÖÕÎɯÛÏÌɯÊÜÌÚɯÛÏÈÛɯÔÖÚÛɯÕÈÛÜÙÈÓÓàɯÈÕÊÏÖÙɯÈɯÙÜÓÌÚɪÉÈÚÌËɯÖÙɯ,+ɪËÙÐÝÌÕɯÞÈÙËÌÕɯȹ*ÖÛÏÈÙÐɯȫɯ6ÙÐÎÏÛȮɯ

ƖƔƕƗȺȭ 

 

%ÐÎÜÙÌɯƕȭɯ!ÌÕÐÎÕɯÈÕËɯ &/ɪ""ɯÛÙÈŚÊɯÌßÏÐÉÐÛɯÚÛÙÖÕÎɯÚÛÈÛÐÚÛÐÊÈÓɯÖÝÌÙÓÈ×ȮɯÞÏÐÓÌɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÛÙÈŚÊɯÐÚɯ

ÚÌ×ÈÙÈÉÓÌɯËÜÌɯÛÖɯÏÐÎÏɪÌÕÛÙÖ×àɯÈÕËɯÓÈÙÎÌÙɯ×ÈàÓÖÈËɯÚÐÎÕÈÛÜÙÌÚȭ 

ȹ &/ɍ""ɍ$# ɍ,ÐÔÐÊÙàɍ$ÕÛÙÖ×àɍ/ÈàÓÖÈËȭ×ÕÎȺ 

ƘȭƖɯƖ#ɯ%ÌÈÛÜÙÌɯ&ÌÖÔÌÛÙà 
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 ɯÍÖÊÜÚÌËɯƖ#ɯÍÌÈÛÜÙÌɯ×ÓÖÛɯÙÌÐÕÍÖÙÊÌÚɯÛÏÌɯÚÈÔÌɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÜÚÐÕÎɯÈɯÛÙÈÕÚÍÖÙÔÌËɯÚÐáÌɯÈßÐÚɯËÌÚÐÎÕÌËɯÛÖɯÚÛÈÉÐÓÐáÌɯ

ÚÊÈÓÌɯÈÕËɯÏÐÎÏÓÐÎÏÛɯÚÌ×ÈÙÈÉÐÓÐÛàɯÐÕɯÈÕɯ,+ɪÍÙÐÌÕËÓàɯÔÈÕÕÌÙȭɯ2ÛÖÙÈÎÌɯÊÖÝÌÙÛɯÙÌÛÈÐÕÚɯÈɯÝÐÚÐÉÓÌɯÖřÚÌÛȮɯÞÏÐÓÌɯ &/ɪ

""ɯÙÌÔÈÐÕÚɯÌÔÉÌËËÌËɯÈÔÖÕÎɯÉÌÕÐÎÕɯÖÉÚÌÙÝÈÛÐÖÕÚȭ 

 

%ÐÎÜÙÌɯƖȭɯ &/ɪ""ɯÖÝÌÙÓÈ×ÚɯÛÏÌɯÉÌÕÐÎÕɯÉÈÚÌÓÐÕÌɯÐÕɯÌÕÛÙÖ×àɯÝÚȭɯÓÖÎȹÚÐáÌȺȮɯÞÏÐÓÌɯÚÛÖÙÈÎÌɯÊÖÝÌÙÛɯÙÌÔÈÐÕÚɯ

ÚÌ×ÈÙÈÉÓÌȭɯȹ &/ɍ""ɍƖ#ɍ$ÕÛÙÖ×àɍÝÚɍ+ÖÎ2ÐáÌȭ×ÕÎȺ 

 

ƘȭƗɯƗ#ɯ%ÌÈÛÜÙÌɯ2ÛÙÜÊÛÜÙÌ 

3ÏÌɯƗ#ɯÝÐÌÞɯÊÖÕŗÙÔÚɯÛÏÈÛɯÛÏÌɯÖÝÌÙÓÈ×ɯÐÚɯÕÖÛɯÈɯÛÞÖɪËÐÔÌÕÚÐÖÕÈÓɯÊÖÐÕÊÐËÌÕÊÌȭɯ &/ɪ""ɯ×ÖÐÕÛÚɯÈ××ÌÈÙɯ

ÌÔÉÌËËÌËɯÐÕɯÉÌÕÐÎÕɯÎÌÖÔÌÛÙàɯÙÈÛÏÌÙɯÛÏÈÕɯÍÖÙÔÐÕÎɯÈɯÚÛÈÕËÈÓÖÕÌɯÊÓÜÚÛÌÙȭɯ3ÏÐÚɯ×ÙÖÝÐËÌÚɯÔÜÓÛÐÝÈÙÐÈÛÌɯÚÜ××ÖÙÛɯ

ÍÖÙɯÛÏÌɯÊÓÈÐÔɯÛÏÈÛɯ &/ɪ""ɯÐÚɯÌÕÎÐÕÌÌÙÌËɯÛÖɯÉÓÌÕËɯÐÕÛÖɯÛÏÌɯÉÌÕÐÎÕɯÌÕÝÌÓÖ×ÌɯÈÊÙÖÚÚɯÌÕÛÙÖ×àȮɯ×ÈàÓÖÈËɯÚÛÙÜÊÛÜÙÌȮɯ

ÈÕËɯÎÈÚɤÉàÛÌɯÐÕÛÌÕÚÐÛàɯÚÐÔÐÓÈÙɯÐÕɯÈ××ÙÖÈÊÏɯÛÖɯ*ÌÕàÖÕɯÌÛɯÈÓȭɯȹƖƔƖƘȺȭ 
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%ÐÎÜÙÌɯƗȭɯ3ÏÌɯƗ#ɯÍÌÈÛÜÙÌɯÚ×ÈÊÌɯÙÌÐÕÍÖÙÊÌÚɯ &/ɪ""ɀÚɯÉÌÕÐÎÕɪÓÐÒÌɯÈÓÐÎÕÔÌÕÛɯÈÊÙÖÚÚɯÌÕÛÙÖ×àȮɯÓÖÎȹÚÐáÌȺȮɯÈÕËɯÎÈÚɪ

×ÌÙɪÉàÛÌȭɯȹ &/ɍ""ɍƗ#ɍ2×ÈÊÌȭ×ÕÎȺ 

 

ƘȭƘɯÛɪ2-$ȯɯ-ÖÕÓÐÕÌÈÙɯ2Ì×ÈÙÈÉÐÓÐÛà 

3ÏÌɯÛɪ2-$ɯÔÈÕÐÍÖÓËɯ×ÙÖÝÐËÌÚɯÈɯÚÛÙÖÕÎÌÙɯ (ɪËÙÐÝÌÕɯÛÌÚÛɯÖÍɯÚÌ×ÈÙÈÉÐÓÐÛàɯÜÕËÌÙɯÕÖÕÓÐÕÌÈÙɯÊÖÔ×ÙÌÚÚÐÖÕɯȹ ÙÖÙÈɯÌÛɯ

ÈÓȭȮɯƖƔƕƜȰɯ'ÈÕɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭɯ2ÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÛÙÈŚÊɯÙÌÛÈÐÕÚɯËÐÚÛÐÕÊÛɯÚÛÙÜÊÛÜÙÌȭɯ &/ɪ""ɯÙÌÔÈÐÕÚɯÐÕÛÌÙÞÖÝÌÕɯ

ÞÐÛÏɯÉÌÕÐÎÕɯ×ÖÐÕÛÚȮɯÚÜ××ÖÙÛÐÕÎɯÛÏÌɯÊÖÕÊÓÜÚÐÖÕɯÛÏÈÛɯÔÐÔÐÊÙàɯËÌÎÙÈËÌÚɯÉÖÛÏɯÓÐÕÌÈÙɯÈÕËɯÕÖÕÓÐÕÌÈÙɯÚÌ×ÈÙÈÉÐÓÐÛàɯ

ÞÏÌÕɯËÌÍÌÕËÌÙÚɯÙÌÓàɯÖÕɯÊÖÔ×ÈÊÛɯÛÙÈÕÚÈÊÛÐÖÕÈÓɯÍÌÈÛÜÙÌÚɯȹ1ÈŗØɯÌÛɯÈÓȭȮɯƖƔƖƖȰɯ6ÈÎÕÌÙɯȫɯ2ÖÛÖȮɯƖƔƔƖȺȭ 
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%ÐÎÜÙÌɯƘȭɯ2ÛÖÙÈÎÌɯÊÖÝÌÙÛɯÐÚɯÚÌ×ÈÙÈÉÓÌɯÜÕËÌÙɯÕÖÕÓÐÕÌÈÙɯÔÈ××ÐÕÎɯÞÏÐÓÌɯ &/ɪ""ɯÙÌÔÈÐÕÚɯÐÕÛÌÙÞÖÝÌÕɯÞÐÛÏɯ

ÉÌÕÐÎÕɯ×ÖÐÕÛÚȭɯȹ &/ɍ""ɍÛ2-$ɍ,ÈÕÐÍÖÓËȭ×ÕÎȺ 

 

Ƙȭƙɯ&ÓÖÉÈÓɯ6ÈÙËÌÕɯ/ÌÙÍÖÙÔÈÕÊÌ 

3Öɯ×ÙÌÚÌÕÛɯÈɯÊÖÕÊÐÚÌɯÔÖËÌÓɪÓÌÝÌÓɯÚÜÔÔÈÙàɯÉÌàÖÕËɯÎÌÖÔÌÛÙÐÊɯÝÐÚÜÈÓÚȮɯ(ɯÐÕÊÓÜËÌɯÈɯÎÓÖÉÈÓɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯÍÖÙɯ

ÛÏÌɯáÌÙÖɪËÈàɯ1ÈÕËÖÔɯ%ÖÙÌÚÛɯÞÈÙËÌÕȭɯ3ÏÐÚɯ×ÙÖÝÐËÌÚɯÈÕɯÐÔÔÌËÐÈÛÌȮɯËÌÍÌÕÚÐÉÓÌɯÚÕÈ×ÚÏÖÛɯÛÏÈÛɯÈÓÐÎÕÚɯÞÐÛÏɯÛÏÌɯ

ÕÈÙÙÈÛÐÝÌȯɯÚÛÙÖÕÎɯÙÌÊÖÎÕÐÛÐÖÕɯÖÍɯÓÖÜËɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÚÐÎÕÈÓÚɯÈÕËɯÈɯÔÌÈÚÜÙÈÉÓÌɯÉÓÐÕËɯÚ×ÖÛɯÈÎÈÐÕÚÛɯÔÐÔÐÊÙàɪ

ËÙÐÝÌÕɯÛÙÈŚÊȭ 

0ÜÈÕÛÐÛÈÛÐÝÌÓàȮɯÛÏÌɯáÌÙÖɪËÈàɯ1ÈÕËÖÔɯ%ÖÙÌÚÛɯ6ÈÙËÌÕɯÈÊÏÐÌÝÌËɯƕƔƔȭƔƔǔɯÚ×ÌÊÐŗÊÐÛàɯÖÕɯÉÌÕÐÎÕɯÛÙÈŚÊɯÈÕËɯ

ƕƔƔȭƔƔǔɯÙÌÊÈÓÓɯÈÎÈÐÕÚÛɯÛÏÌɯÓÖÜËɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÊÓÈÚÚȮɯÊÖÕŗÙÔÐÕÎɯÛÏÈÛɯÌÕÛÙÖ×àɪɯÈÕËɯ×ÈàÓÖÈËɪÏÌÈÝàɯ

ÌÔÉÌËËÐÕÎɯÙÌÔÈÐÕÚɯÏÐÎÏÓàɯËÌÛÌÊÛÈÉÓÌɯÜÕËÌÙɯÛÏÐÚɯÍÌÈÛÜÙÌɯÚÌÛȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯÚÈÔÌɯ6ÈÙËÌÕɯÈÊÏÐÌÝÌËɯƔȭƔƔǔɯÙÌÊÈÓÓɯ

ÖÕɯ &/ɪ""ȮɯÐÔ×ÓàÐÕÎɯÈɯƕƔƔȭƔƔǔɯÌÝÈÚÐÖÕɯÙÈÛÌɯÍÖÙɯÛÏÌɯÔÐÔÐÊÙàɪËÙÐÝÌÕɯÚÛÙÈÛÌÎàɯÜÕËÌÙɯáÌÙÖɪËÈàɯÊÖÕËÐÛÐÖÕÚȭɯ Ûɯ

ÛÏÌɯÔÖËÌÓɯÓÌÝÌÓȮɯÎÓÖÉÈÓɯÈÊÊÜÙÈÊàɯÞÈÚɯƜƔȭƔǔȮɯÞÐÛÏɯÈÕɯÈÎÎÙÌÎÈÛÌɯÊÖÝÌÙÛɪÊÓÈÚÚɯÙÌÊÈÓÓɯÖÍɯƙƔȭƔǔȮɯÙÌŘÌÊÛÐÕÎɯÛÏÌɯÍÈÊÛɯ

ÛÏÈÛɯÚÛÙÖÕÎɯËÌÛÌÊÛÐÖÕɯÖÍɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÉÌÏÈÝÐÖÙɯÐÚɯÖřÚÌÛɯÉàɯÚàÚÛÌÔÈÛÐÊɯÍÈÐÓÜÙÌɯÈÎÈÐÕÚÛɯËÐÚÛÙÐÉÜÛÐÖÕɪÊÖÕÍÖÙÔÐÕÎɯ

 &/ɪ""ȭɯ"ÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÐÚɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕȮɯÛÏÌɯ(ÚÖÓÈÛÐÖÕɯ%ÖÙÌÚÛɯÉÈÚÌÓÐÕÌɯÈÓÚÖɯÚÏÖÞÌËɯÏÐÎÏɯ &/ɪ""ɯ
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ÚÜÙÝÐÝÈÉÐÓÐÛàɯÞÐÛÏɯÈÕɯƜƖȭƘƔǔɯÌÝÈÚÐÖÕɯÙÈÛÌȮɯÙÌÐÕÍÖÙÊÐÕÎɯÛÏÈÛɯÛÏÌɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÈ××ÌÈÙÚɯÛÐÌËɯÛÖɯÍÌÈÛÜÙÌɪÚ×ÈÊÌɯ

ÖÝÌÙÓÈ×ɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÚÐÕÎÓÌɯÊÓÈÚÚÐŗÌÙɀÚɯÐËÐÖÚàÕÊÙÈÚÐÌÚȭ 

3ÖɯÊÖÕÚÖÓÐËÈÛÌɯÛÏÌɯÚÜÉÛà×ÌɪÚ×ÌÊÐŗÊɯÖÜÛÊÖÔÌÚɯÜÕËÌÙɯÛÏÌɯáÌÙÖɪËÈàɯËÌÚÐÎÕȮɯ3ÈÉÓÌɯƕɯÚÜÔÔÈÙÐáÌÚɯÏÖÞɯÛÏÌɯ

6ÈÙËÌÕɀÚɯ×ÌÙÍÖÙÔÈÕÊÌɯËÐÝÌÙÎÌÚɯÚÏÈÙ×ÓàɯÉÌÛÞÌÌÕɯÓÖÜËɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÌÔÉÌËËÐÕÎɯÈÕËɯÔÐÔÐÊÙàɪËÙÐÝÌÕɯ &/ɪ""ɯ

ÉÌÏÈÝÐÖÙȭ 

 

Traffic 

Subtype  

Ground -

Truth Class  

Model Exposure 

During Training  

Detection 

Outcome 

Key Result  

Benign DeFi -

like  

0 Yes Specificity: 

100.00% 

Baseline behavior is correctly 

recognized. 

Storage-

based covert 

1 Yes Recall: 

100.00% 

Ɂ+ÖÜËɂɯÊÖÝÌÙÛɯÐÚɯÙÌÓÐÈÉÓàɯËÌÛÌÊÛÌËȭ 

AGP-CC 

mimicry  

1 No (Zero -Day)  Recall: 0.00% Evasion: 100.00% ɭ engineered 

statistical overlap defeats the 

Warden. 

3ÈÉÓÌɯƕȯɯ2ÜÉÛà×Ìɪ2×ÌÊÐŗÊɯ#ÌÛÌÊÛÐÖÕɯÝÚȭɯ$ÝÈÚÐÖÕ 

 

 

 

Class Precision Recall F1-Score Support  

0 (Benign) 0.750 1.000 0.857 3,000 

1 (Covert aggregate) 1.000 0.500 0.667 2,000 

Accuracy 
  

0.800 5,000 

Macro Avg  0.875 0.750 0.762 5,000 

Weighted Avg  0.850 0.800 0.781 5,000 

3ÈÉÓÌɯƖȯɯ&ÓÖÉÈÓɯ"ÓÈÚÚÐŗÊÈÛÐÖÕɯ1Ì×ÖÙÛɯȹ1%Ⱥ 
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%ÐÎÜÙÌɯƙȭɯ&ÓÖÉÈÓɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯÍÖÙɯÛÏÌɯ1%ɯáÌÙÖɪËÈàɯ6ÈÙËÌÕȭɯȹ &/ɍ""ɍ&ÓÖÉÈÓɍ"ÖÕÍÜÚÐÖÕɍ,ÈÛÙÐßȭ×ÕÎȺ 

 

Ƙȭƚɯ$ß×ÓÈÐÕÈÉÓÌɯ (ɯȹ2' /Ⱥ 

2ÓÈÊÒɯÌÛɯÈÓȭɯȹƖƔƖƔȺɯ2' /ɯÈŲÙÐÉÜÛÐÖÕÚɯÌß×ÓÈÐÕɯÞÏàɯÛÏÌɯÚÜ×ÌÙÝÐÚÌËɯÞÈÙËÌÕɯÍÈÐÓÚɯÜÕËÌÙɯÔÐÔÐÊÙàȭɯ3ÏÌɯÔÖËÌÓɯ

ÞÌÐÎÏÛÚɯÌÕÛÙÖ×àɯÈÕËɯÚÐáÌɪÓÐÕÒÌËɯÊÜÌÚɯÏÌÈÝÐÓàȮɯÔÈÒÐÕÎɯÚÛÖÙÈÎÌɯÊÏÈÕÕÌÓÚɯÙÌÓÐÈÉÓàɯËÌÛÌÊÛÈÉÓÌɯȹ!ÈÜËÌÜɯÌÛɯÈÓȭȮɯ

ƖƔƖƖȺȭɯ &/ɪ""ɯÚÜ××ÙÌÚÚÌÚɯÖÙɯÈÓÐÎÕÚɯÛÏÌÚÌɯÊÜÌÚɯÞÐÛÏɯÉÌÕÐÎÕɯÚÛÙÜÊÛÜÙÌȮɯ×ÙÖËÜÊÐÕÎɯÚàÚÛÌÔÈÛÐÊɯÔÐÚÊÓÈÚÚÐŗÊÈÛÐÖÕɯ

ÛÏÈÛɯÙÌŘÌÊÛÚɯÓÌÈÙÕÌËɯÏÌÜÙÐÚÛÐÊÚɯÙÈÛÏÌÙɯÛÏÈÕɯÙÈÕËÖÔɯÜÕÊÌÙÛÈÐÕÛàɯȹ!ÖÙÛÖÓÈÔÌÖŲÐɯÌÛɯÈÓȭȮɯƖƔƕƝȺȭ 
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%ÐÎÜÙÌɯƚȭɯ2' /ɯÚÜÔÔÈÙàɯÏÐÎÏÓÐÎÏÛÐÕÎɯÙÌÓÐÈÕÊÌɯÖÕɯÌÕÛÙÖ×àɪɯÈÕËɯÚÐáÌɪÙÌÓÈÛÌËɯÚÐÎÕÈÓÚɯÛÏÈÛɯ &/ɪ""ɯÚÛÙÈÛÌÎÐÊÈÓÓàɯ

ÚÜ××ÙÌÚÚÌÚȭɯȹ &/ɍ""ɍ2' /ɍ2ÜÔÔÈÙàȭ×ÕÎȺ 
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%ÐÎÜÙÌɯƛȭɯ2' /ɯÞÈÛÌÙÍÈÓÓɯÍÖÙɯÈɯÚÐÕÎÓÌɯ &/ɪ""ɯÐÕÚÛÈÕÊÌɯÚÏÖÞÐÕÎɯÏÖÞɯÉÌÕÐÎÕɪÈÓÐÎÕÌËɯÍÌÈÛÜÙÌɯÝÈÓÜÌÚɯËÙÐÝÌɯÈɯ

ÊÖÝÌÙÛɪÕÌÎÈÛÐÝÌɯ×ÙÌËÐÊÛÐÖÕȭɯȹ &/ɍ""ɍ2' /ɍ6ÈÛÌÙÍÈÓÓɍ &/ɍ(ÕÚÛÈÕÊÌȭ×ÕÎȺ 

 

ƙȭɯ(ÕÛÌÙ×ÙÌÛÈÛÐÖÕɯȫɯ(Ô×ÓÐÊÈÛÐÖÕÚ 

(ɯÐÕÛÌÙ×ÙÌÛɯÛÏÌÚÌɯÖÜÛÊÖÔÌÚɯÈÚɯÈɯÍÌÈÛÜÙÌɪÚ×ÈÊÌɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÚÐÕÎÓÌɪÔÖËÌÓɯÞÌÈÒÕÌÚÚȭɯ3ÏÌɯ

ÚÜ×ÌÙÝÐÚÌËɯÞÈÙËÌÕɯ×ÌÙÍÖÙÔÚɯÊÖÙÙÌÊÛÓàɯÈÎÈÐÕÚÛɯÓÖÜËɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓÚɯÉÌÊÈÜÚÌɯÛÏÌÐÙɯÏÐÎÏɪÌÕÛÙÖ×àȮɯ

ÓÈÙÎÌɪ×ÈàÓÖÈËɯÚÐÎÕÈÛÜÙÌÚɯÈÓÐÎÕɯÞÐÛÏɯÊÖÔÔÖÕɯ,+ɯÛÏÙÌÈÛɯÏÌÜÙÐÚÛÐÊÚȭɯ &/ɪ""ɯÚÜÊÊÌÌËÚɯÉÌÊÈÜÚÌɯÐÛɯÐÚɯÌÕÎÐÕÌÌÙÌËɯ

ÛÖɯÙÌÔÈÐÕɯÐÕÚÐËÌɯÛÏÌɯÉÌÕÐÎÕɯÚÛÈÛÐÚÛÐÊÈÓɯÌÕÝÌÓÖ×ÌȮɯÙÌËÜÊÐÕÎɯÛÏÌɯÞÈÙËÌÕɀÚɯÈÉÐÓÐÛàɯÛÖɯÑÜÚÛÐÍàɯÈɯÊÖÝÌÙÛɯÓÈÉÌÓɯÜÚÐÕÎɯÛÏÌɯ

ÍÌÈÛÜÙÌɯÓÖÎÐÊɯÐÛɯÏÈÚɯÓÌÈÙÕÌËɯȹ+ÜÕËÉÌÙÎɯȫɯ+ÌÌȮɯƖƔƕƛȺȭ 

3ÏÌɯÚÜ××ÖÙÛÐÕÎɯÈÕÖÔÈÓàɪÉÈÚÌËɯÌÝÐËÌÕÊÌɯÚÜÎÎÌÚÛÚɯÛÏÐÚɯ×ÙÖÉÓÌÔɯÐÚɯÕÖÛɯÓÐÔÐÛÌËɯÛÖɯÊÓÈÚÚÐŗÊÈÛÐÖÕȯɯËÐÚÛÙÐÉÜÛÐÖÕɪ

ÊÖÕÍÖÙÔÐÕÎɯÈËÝÌÙÚÈÙÐÌÚɯÊÈÕɯÈÓÚÖɯÞÌÈÒÌÕɯÖÜÛÓÐÌÙɯÓÖÎÐÊɯÞÏÌÕɯËÌÍÌÕËÌÙÚɯÈÙÌɯÈÕÊÏÖÙÌËɯÛÖɯÊÖÔ×ÈÊÛȮɯÛÙÈÕÚÈÊÛÐÖÕɪ

ÓÌÝÌÓɯÊÜÌÚɯȹ+ÐÕɯȫɯ%ÜÒÜàÈÔÈȮɯƖƔƖƙȺȭɯ/ÙÈÊÛÐÊÈÓÓàȮɯÛÏÐÚɯÐÔ×ÓÐÌÚɯÛÏÈÛɯÙÖÉÜÚÛɯÉÓÖÊÒÊÏÈÐÕɯ (ɯÍÖÙÌÕÚÐÊÚɯÔÈàɯÙÌØÜÐÙÌɯ

ÙÐÊÏÌÙɯÚÐÎÕÈÓÚȰɯÛÌÔ×ÖÙÈÓɯÉÜÙÚÛɯ×ÈŲÌÙÕÚȮɯÎÙÈ×ÏɪÓÌÝÌÓɯÔÖÛÐÍÚȮɯÖÙɯÚÌÔÈÕÛÐÊɤÉÌÏÈÝÐÖÙÈÓɯÝÈÓÐËÈÛÐÖÕÚɯÉÌàÖÕËɯÌÕÛÙÖ×àɯ

ÈÕËɯ×ÈàÓÖÈËɯÚÐáÌɯÈÓÖÕÌȭ 

ƚȭɯ+ÐÔÐÛÈÛÐÖÕÚ 
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3ÏÐÚɯÐÚɯÈɯÊÖÕÛÙÖÓÓÌËɯ (ɪÍÖÙÌÕÚÐÊÚɯËÌÔÖÕÚÛÙÈÛÐÖÕɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯ×ÜÉÓÐÊȮɯÖÕɪÊÏÈÐÕɯ×ÙÖÖÍɪÖÍɪÖ×ÌÙÈÛÐÖÕȭɯ3ÏÌɯËÈÛÈÚÌÛɯÐÚɯ

ÚàÕÛÏÌÛÐÊɯÉàɯËÌÚÐÎÕȮɯÌÕÈÉÓÐÕÎɯÊÈÜÚÈÓÓàɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÊÖÔ×ÈÙÐÚÖÕÚɯÉÌÛÞÌÌÕɯÉÌÕÐÎÕȮɯÚÛÖÙÈÎÌɪÉÈÚÌËȮɯÈÕËɯÔÐÔÐÊÙàɪ

ÉÈÚÌËɯÛÙÈŚÊȭɯ'ÖÞÌÝÌÙȮɯÛÏÐÚɯÈÓÚÖɯÔÌÈÕÚɯÐÛɯËÖÌÚɯÕÖÛɯÊÈ×ÛÜÙÌɯÛÏÌɯÍÜÓÓɯÏÌÛÌÙÖÎÌÕÌÐÛàɯÖÍɯÙÌÈÓɯ$5,ɯÞÖÙÒÓÖÈËÚȭɯ

 ËËÐÛÐÖÕÈÓÓàȮɯÛÏÌɯÍÌÈÛÜÙÌɯÚ×ÈÊÌɯÐÚɯËÌÓÐÉÌÙÈÛÌÓàɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÍÖÙɯÐÕÚÛÙÜÊÛÐÖÕÈÓɯÊÓÈÙÐÛàɯÈÕËɯÔÈàɯÖÔÐÛɯÏÐÎÏÌÙɪ

ÙÌÚÖÓÜÛÐÖÕɯÐÕÝÌÚÛÐÎÈÛÐÝÌɯÚÐÎÕÈÓÚɯÜÚÌËɯÐÕɯÈËÝÈÕÊÌËɯÍÖÙÌÕÚÐÊÚȭ 

ƛȭɯ%ÜÛÜÙÌɯ6ÖÙÒȯɯ"ÖÕÛÙÖÓÓÌËɯ$ÛÏÌÙÌÜÔɯ2ÐÔÜÓÈÛÖÙɯ5ÈÓÐËÈÛÐÖÕ 

 ɯÕÈÛÜÙÈÓɯÕÌßÛɯÚÛÌ×ɯÐÚɯÛÖɯÝÈÓÐËÈÛÌɯÛÏÌɯËÌÛÌÊÛÐÖÕɯÎÈ×ɯÜÚÐÕÎɯÈɯÓÖÊÈÓɯ$ÛÏÌÙÌÜÔɯÚÐÔÜÓÈÛÖÙɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÜÉÓÐÊɯ

ÛÌÚÛÕÌÛÚȭɯ3ÌÚÛÕÌÛÚɯÊÈÕɯÉÌɯËÐŚÊÜÓÛɯÛÖɯÊÖÕÛÙÖÓɯÈÕËɯÔÈàɯÙÌÚÛÙÐÊÛɯÉÌÏÈÝÐÖÙÚɯÛÏÈÛɯÙÌÚÌÔÉÓÌɯÈÉÜÚÌȮɯÌÚ×ÌÊÐÈÓÓàɯÐÍɯ

Ìß×ÌÙÐÔÌÕÛÚɯÙÌØÜÐÙÌɯÏÐÎÏɪÍÙÌØÜÌÕÊàɯÛÙÈÕÚÈÊÛÐÖÕÚɯÖÙɯÈÛà×ÐÊÈÓɯÐÕÛÌÙÈÊÛÐÖÕɯ×ÈŲÌÙÕÚȭɯ ɯÓÖÊÈÓɯ$5,ɯÌÕÝÐÙÖÕÔÌÕÛɯ

ȹÌȭÎȭȮɯ'ÈÙËÏÈÛȮɯ&ÈÕÈÊÏÌȮɯÖÙɯ ÕÝÐÓȺɯÞÖÜÓËɯÈÓÓÖÞɯÔÌɯÛÖɯËÌ×ÓÖàɯ×ÙÖÛÖÛà×ÌɯÊÈÙÙÐÌÙɯÊÖÕÛÙÈÊÛÚɯÚÈÍÌÓàɯÈÕËɯÎÌÕÌÙÈÛÌɯ

ÓÈÙÎÌȮɯÙÌ×ÙÖËÜÊÐÉÓÌɯÛÙÈÕÚÈÊÛÐÖÕɯÛÙÈÊÌÚɯÞÐÛÏÖÜÛɯÊÙÌÈÛÐÕÎɯÌÛÏÐÊÈÓɯÖÙɯÖ×ÌÙÈÛÐÖÕÈÓɯÙÐÚÒɯÛÖɯÚÏÈÙÌËɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌȭ 

,ÌÛÏÖËÖÓÖÎÐÊÈÓÓàȮɯÛÏÌɯÚÐÔÜÓÈÛÖÙɯÞÖÜÓËɯÍÜÕÊÛÐÖÕɯÈÚɯÈɯÙÌÈÓÐÚÛÐÊɯËÈÛÈɪÎÌÕÌÙÈÛÐÖÕɯÉÈÊÒÌÕËɯÍÖÙɯÛÏÌɯÌßÐÚÛÐÕÎɯ (ɯ

×Ð×ÌÓÐÕÌȭɯ(Íɯ &/ɪ""ɪÓÐÒÌɯÌÝÈÚÐÖÕɯ×ÌÙÚÐÚÛÚɯÞÏÌÕɯÍÌÈÛÜÙÌÚɯÈÙÌɯÌßÛÙÈÊÛÌËɯÍÙÖÔɯÈÊÛÜÈÓɯ$5,ɯÌßÌÊÜÛÐÖÕɯÓÖÎÚȮɯÛÏÐÚɯ

ÞÖÜÓËɯÚÛÙÌÕÎÛÏÌÕɯÌßÛÌÙÕÈÓɯÝÈÓÐËÐÛàɯÈÕËɯÚÜ××ÖÙÛɯÛÏÌɯÊÓÈÐÔɯÛÏÈÛɯ &/ɪ""ɯÌß×ÓÖÐÛÚɯÈɯÚÛÙÜÊÛÜÙÈÓɯÉÓÐÕËɯÚ×ÖÛɯÐÕɯ

ÍÌÈÛÜÙÌɪËÙÐÝÌÕɯ,+ɯÍÖÙÌÕÚÐÊÚȭ 

 

Ɯȭɯ"ÖÕÊÓÜÚÐÖÕ 

(ÕɯÛÏÐÚɯ.×ÛÐÖÕɯ!ɯÚÜÉÔÐÚÚÐÖÕȮɯ(ɯÚÏÖÞɯÛÏÈÛɯ (ɯÞÈÙËÌÕÚɯÊÈÕɯÙÌÓÐÈÉÓàɯËÌÛÌÊÛɯÓÖÜËɯÚÛÖÙÈÎÌɪÉÈÚÌËɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓÚɯÉÜÛɯ

ÚÛÙÜÎÎÓÌɯÈÎÈÐÕÚÛɯ &/ɪ""ɪÓÐÒÌɯÚÛÙÈÛÌÎÐÌÚɯÌÕÎÐÕÌÌÙÌËɯÍÖÙɯÚÛÈÛÐÚÛÐÊÈÓɯÔÐÔÐÊÙàȭɯ3ÏÌɯÊÖÕÝÌÙÎÌÕÊÌɯÖÍɯÊÖÔÉÐÕÌËɯƖ#ɯ

ÖÝÌÙÓÈ×ȮɯÙÌŗÕÌËɯƖ#ɯÎÌÖÔÌÛÙàȮɯƗ#ɯÍÌÈÛÜÙÌɯÚÛÙÜÊÛÜÙÌȮɯÕÖÕÓÐÕÌÈÙɯÛɪ2-$ɯÌÝÐËÌÕÊÌȮɯÊÖÕÍÜÚÐÖÕɪÔÈÛÙÐßɯÝÈÓÐËÈÛÐÖÕȮɯ

ÈÕËɯ2' /ɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÚÜ××ÖÙÛÚɯÈɯÊÖÏÌÙÌÕÛɯÌß×ÓÈÕÈÛÐÖÕȯɯ &/ɪ""ɯÌÝÈÚÐÖÕɯÐÚɯÈɯ×ÙÌËÐÊÛÈÉÓÌɯÊÖÕÚÌØÜÌÕÊÌɯÖÍɯ

ÍÌÈÛÜÙÌɪËÙÐÝÌÕɯËÌÛÌÊÛÐÖÕɯÏÌÜÙÐÚÛÐÊÚȭɯ3ÏÌÚÌɯÖÜÛÊÖÔÌÚɯÔÖÛÐÝÈÛÌɯÍÜÛÜÙÌɯËÌÍÌÕÚÌÚɯÛÏÈÛɯÐÕÊÖÙ×ÖÙÈÛÌɯÙÐÊÏÌÙɯÛÌÔ×ÖÙÈÓȮɯ

ÎÙÈ×ÏɪÉÈÚÌËȮɯÈÕËɯÚÌÔÈÕÛÐÊɯÚÐÎÕÈÓÚȮɯÐËÌÈÓÓàɯÝÈÓÐËÈÛÌËɯÛÏÙÖÜÎÏɯÊÖÕÛÙÖÓÓÌËɯ$ÛÏÌÙÌÜÔɯÚÐÔÜÓÈÛÖÙɯÌß×ÌÙÐÔÌÕÛÚȭ 

 

1ÌÍÌÙÌÕÊÌÚ 

 ÏÔÌËȮɯ2ȭȮɯ+ÌÌȮɯ8ȭȮɯ'àÜÕȮɯ2ȭɪ'ȭȮɯȫɯ*ÖÖȮɯ(ȭɯȹƖƔƕƝȺȭɯ4ÕÚÜ×ÌÙÝÐÚÌËɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɪÉÈÚÌËɯËÌÛÌÊÛÐÖÕɯÖÍɯÊÖÝÌÙÛɯ

ËÈÛÈɯÐÕÛÌÎÙÐÛàɯÈÚÚÈÜÓÛɯÐÕɯÚÔÈÙÛɯÎÙÐËɯÕÌÛÞÖÙÒÚɯÜÛÐÓÐáÐÕÎɯÐÚÖÓÈÛÐÖÕɯÍÖÙÌÚÛȭɯ($$$ɯ3ÙÈÕÚÈÊÛÐÖÕÚɯÖÕɯ(ÕÍÖÙÔÈÛÐÖÕɯ%ÖÙÌÕÚÐÊÚɯ

ÈÕËɯ2ÌÊÜÙÐÛàȮɯƕƘȹƕƔȺȮɯƖƛƚƙɪƖƛƛƛȭɯ 

 ÓÐȮɯ ȭȮɯ/ÐÙÈÕȮɯ,ȭɯ)ȭȮɯȫɯ ÙÚÓÈÕȮɯ'ȭɯȹƖƔƖƙȺȭɯ2ÛÌÈÓÛÏɯ2ÐÎÕÈÓÚȯɯ,ÜÓÛÐɪ#ÐÚÊÙÐÔÐÕÈÛÖÙɯ& -ÚɯÍÖÙɯ"ÖÝÌÙÛɯ

"ÖÔÔÜÕÐÊÈÛÐÖÕÚɯ ÎÈÐÕÚÛɯ#ÐÝÌÙÚÌɯ6ÈÙËÌÕÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƙƔƙȭƔƔƗƝƝȭɯ 

 ÙÖÙÈȮɯ2ȭȮɯ'ÜȮɯ6ȭȮɯȫɯ*ÖÛÏÈÙÐȮɯ/ȭɯ*ȭɯȹƖƔƕƜȺȭɯ ÕɯÈÕÈÓàÚÐÚɯÖÍɯÛÏÌɯÛɪÚÕÌɯÈÓÎÖÙÐÛÏÔɯÍÖÙɯËÈÛÈɯÝÐÚÜÈÓÐáÈÛÐÖÕȭɯ"ÖÕÍÌÙÌÕÊÌɯ

ÖÕɯÓÌÈÙÕÐÕÎɯÛÏÌÖÙàȮɯ 

!ÈÜËÌÜȮɯ1ȭȮɯ6ÙÐÎÏÛȮɯ,ȭɯ-ȭȮɯȫɯ+ÖÌÊÏÌÙȮɯ,ȭɯȹƖƔƖƖȺȭɯ ÙÌɯ2' /ɯ5ÈÓÜÌÚɯ!ÐÈÚÌËɯ3ÖÞÈÙËÚɯ'ÐÎÏɪ$ÕÛÙÖ×àɯ%ÌÈÛÜÙÌÚȳɯ

)ÖÐÕÛɯ$ÜÙÖ×ÌÈÕɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎɯÈÕËɯ*ÕÖÞÓÌËÎÌɯ#ÐÚÊÖÝÌÙàɯÐÕɯ#ÈÛÈÉÈÚÌÚȮɯ 

!ÓÈÊÒȮɯ)ȭɯ/ȭɯȹƖƔƕƗȺȭɯ3ÌÊÏÕÐØÜÌÚɯÖÍɯÕÌÛÞÖÙÒɯÚÛÌÎÈÕÖÎÙÈ×ÏàɯÈÕËɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓÚɯ2ÈÕɯ#ÐÌÎÖɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȼȭɯ 
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!ÖÙÛÖÓÈÔÌÖŲÐȮɯ1ȭȮɯÝÈÕɯ$ËÌȮɯ3ȭȮɯ"ÖÕÛÐÕÌÓÓÈȮɯ ȭȮɯ$ÝÌÙÛÚȮɯ,ȭȮɯ)ÖÕÒÌÙȮɯ6ȭȮɯ'ÈÙÛÌÓȮɯ/ȭȮɯȫɯ/ÌÛÌÙȮɯ ȭɯȹƖƔƕƝȺȭɯ5ÐÊÛÐÔɪÈÞÈÙÌɯ

ÈËÈ×ÛÐÝÌɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓÚȭɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ2ÌÊÜÙÐÛàɯÈÕËɯ/ÙÐÝÈÊàɯÐÕɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯ2àÚÛÌÔÚȮɯ 

"ÏÌÕȮɯ7ȭȮɯȫɯ+ÓÖàËȮɯ ȭɯ#ȭɯȹƖƔƖƙȺȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯÊÏÈÓÓÌÕÎÌÚɯÖÍɯÉÓÖÊÒÊÏÈÐÕɯÛÌÊÏÕÖÓÖÎàɯÈËÖ×ÛÐÖÕȯɯÌÝÐËÌÕÊÌɯ

ÍÙÖÔɯ"ÏÐÕÈɀÚɯËÌÝÌÓÖ×ÐÕÎɯÊÈÙÉÖÕɯÔÈÙÒÌÛÚȭɯ(ÕÍÖÙÔÈÛÐÖÕɯ3ÌÊÏÕÖÓÖÎàɯȫɯ/ÌÖ×ÓÌȮɯƗƜȹƗȺȮɯƕƗƖƜɪƕƗƚƖȭɯ 

'ÈÕȮɯ'ȭȮɯ+ÐȮɯ6ȭȮɯ6ÈÕÎȮɯ)ȭȮɯ0ÐÕȮɯ&ȭȮɯȫɯ0ÐÕȮɯ7ȭɯȹƖƔƖƖȺȭɯ$ÕÏÈÕÊÌɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÖÍɯÔÈÕÐÍÖÓËɯÓÌÈÙÕÐÕÎȭɯ

-ÌÜÙÖÊÖÔ×ÜÛÐÕÎȮɯƙƔƔȮɯƜƛƛɪƜƝƙȭɯ 

*ÌÕàÖÕȮɯ ȭȮɯ#ÌÒÈȮɯ+ȭȮɯȫɯ$ÓÐáÖÕËÖȮɯ#ȭɯȹƖƔƖƘȺȭɯ"ÏÈÙÈÊÛÌÙÐÚÐÕÎɯ×ÈàÓÖÈËɯÌÕÛÙÖ×àɯÐÕɯ×ÈÊÒÌÛɯŘÖÞÚɭ!ÈÚÌÓÐÕÌɯÌÕÛÙÖ×àɯ

ÈÕÈÓàÚÐÚɯÍÖÙɯÕÌÛÞÖÙÒɯÈÕÖÔÈÓàɯËÌÛÌÊÛÐÖÕȭɯ%ÜÛÜÙÌɯ(ÕÛÌÙÕÌÛȮɯƕƚȹƕƖȺȮɯƘƛƔȭɯ 

*ÖÛÏÈÙÐȮɯ*ȭȮɯȫɯ6ÙÐÎÏÛȮɯ,ȭɯȹƖƔƕƗȺȭɯ,ÐÔÐÊȯɯ ÕɯÈÊÛÐÝÌɯÊÖÝÌÙÛɯÊÏÈÕÕÌÓɯÛÏÈÛɯÌÝÈËÌÚɯÙÌÎÜÓÈÙÐÛàɪÉÈÚÌËɯËÌÛÌÊÛÐÖÕȭɯ

"ÖÔ×ÜÛÌÙɯ-ÌÛÞÖÙÒÚȮɯƙƛȹƗȺȮɯƚƘƛɪƚƙƛȭɯ 

+ÐÕȮɯ)ȭȮɯȫɯ%ÜÒÜàÈÔÈȮɯ)ȭɯȹƖƔƖƙȺȭɯ2' /ɪ!ÈÚÌËɯ2Ü×ÌÙÝÐÚÌËɯ"ÓÜÚÛÌÙÐÕÎɯÍÖÙɯ2ÈÔ×ÓÌɯ"ÓÈÚÚÐŗÊÈÛÐÖÕɯÈÕËɯÛÏÌɯ

&ÌÕÌÙÈÓÐáÌËɯ6ÈÛÌÙÍÈÓÓɯ/ÓÖÛȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƙƕƔȭƔƜƛƗƛȭɯ 

+ÜÕËÉÌÙÎȮɯ2ȭɯ,ȭȮɯȫɯ+ÌÌȮɯ2ȭɪ(ȭɯȹƖƔƕƛȺȭɯ ɯÜÕÐŗÌËɯÈ××ÙÖÈÊÏɯÛÖɯÐÕÛÌÙ×ÙÌÛÐÕÎɯÔÖËÌÓɯ×ÙÌËÐÊÛÐÖÕÚȭɯ ËÝÈÕÊÌÚɯÐÕɯÕÌÜÙÈÓɯ

ÐÕÍÖÙÔÈÛÐÖÕɯ×ÙÖÊÌÚÚÐÕÎɯÚàÚÛÌÔÚȮɯƗƔȭɯ 

,ÈáÜÙÊáàÒȮɯ6ȭȮɯ6ÌÕËáÌÓȮɯ2ȭȮɯ"ÏÖÜÙÐÉȮɯ,ȭȮɯȫɯ*ÌÓÓÌÙȮɯ)ȭɯȹƖƔƕƝȺȭɯ"ÖÜÕÛÌÙÐÕÎɯÈËÈ×ÛÐÝÌɯÕÌÛÞÖÙÒɯÊÖÝÌÙÛɯ

ÊÖÔÔÜÕÐÊÈÛÐÖÕɯÞÐÛÏɯËàÕÈÔÐÊɯÞÈÙËÌÕÚȭɯ%ÜÛÜÙÌɯ&ÌÕÌÙÈÛÐÖÕɯ"ÖÔ×ÜÛÌÙɯ2àÚÛÌÔÚȮɯƝƘȮɯƛƕƖɪƛƖƙȭɯ 

1ÈŗØȮɯ'ȭȮɯ ÚÓÈÔȮɯ-ȭȮɯ(ÚÚÈÊȮɯ!ȭȮɯȫɯ1ÈÕËÏÈÞÈȮɯ1ȭɯ'ȭɯȹƖƔƖƖȺȭɯ ÕɯÐÕÝÌÚÛÐÎÈÛÐÖÕɯÖÕɯÍÙÈÎÐÓÐÛàɯÖÍɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯ

ÊÓÈÚÚÐŗÌÙÚɯÐÕɯÈÕËÙÖÐËɯÔÈÓÞÈÙÌɯËÌÛÌÊÛÐÖÕȭɯ($$$ɯ(-%.".,ɯƖƔƖƖɪ($$$ɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÖÔ×ÜÛÌÙɯ

"ÖÔÔÜÕÐÊÈÛÐÖÕÚɯ6ÖÙÒÚÏÖ×Úɯȹ(-%.".,ɯ6*2'/2ȺȮɯ 

2ÓÈÊÒȮɯ#ȭȮɯ'ÐÓÎÈÙËȮɯ2ȭȮɯ)ÐÈȮɯ$ȭȮɯ2ÐÕÎÏȮɯ2ȭȮɯȫɯ+ÈÒÒÈÙÈÑÜȮɯ'ȭɯȹƖƔƖƔȺȭɯ%ÖÖÓÐÕÎɯÓÐÔÌɯÈÕËɯÚÏÈ×ȯɯ ËÝÌÙÚÈÙÐÈÓɯÈŲÈÊÒÚɯÖÕɯ

×ÖÚÛɯÏÖÊɯÌß×ÓÈÕÈÛÐÖÕɯÔÌÛÏÖËÚȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯ   (ɤ ",ɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ (Ȯɯ$ÛÏÐÊÚȮɯÈÕËɯ2ÖÊÐÌÛàȮɯ 

3ÖÕÎȮɯ+ȭȮɯ+ÐȮɯ!ȭȮɯ'ÈÑÈÑȮɯ"ȭȮɯ7ÐÈÖȮɯ"ȭȮɯȫɯ5ÖÙÖÉÌàÊÏÐÒȮɯ8ȭɯȹƖƔƕƛȺȭɯ'ÈÙËÌÕÐÕÎɯÊÓÈÚÚÐŗÌÙÚɯÈÎÈÐÕÚÛɯÌÝÈÚÐÖÕȯɯÛÏÌɯÎÖÖËȮɯ

ÛÏÌɯÉÈËȮɯÈÕËɯÛÏÌɯÜÎÓàȭɯ"Ö11ȮɯÈÉÚɤƕƛƔƜȭƔƜƗƖƛȭɯ 

4ËËÐÕȮɯ,ȭɯ ȭȮɯ ÙàÈÓȮɯ2ȭȮɯ!ÖÜÈËÑÌÕÌÒȮɯ,ȭɯ1ȭȮɯ Óɪ'ÈÞÈÞÙÌÏȮɯ,ȭȮɯȫɯ3ÈÓÜÒËÌÙȮɯ,ȭɯ ȭɯȹƖƔƖƘȺȭɯÜÚÍ #ɯÉÈÚÌËɯÌřÌÊÛÐÝÌɯ

ÜÕÒÕÖÞÕɯÈŲÈÊÒɯËÌÛÌÊÛÐÖÕɯÍÖÊÜÚÌËɯ(#2ɯÍÙÈÔÌÞÖÙÒȭɯ2ÊÐÌÕÛÐŗÊɯ1Ì×ÖÙÛÚȮɯƕƘȹƕȺȮɯƖƝƕƔƗȭɯ 

4ŲÈÙÞÈÙȮɯ5ȭɯ4ȭȮɯȫɯ#ÈÒÏÈÕÌȮɯ#ȭɯ,ȭɯȹƖƔƖƗȺȭɯ%ÙÈÔÌÞÖÙÒɯÍÖÙɯ"ÖÝÌÙÛɯ3ÐÔÐÕÎɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯ#ÌÛÌÊÛÐÖÕȭɯƖƔƖƗɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ(ÕÛÌÎÙÈÛÐÖÕɯÖÍɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ(ÕÛÌÓÓÐÎÌÕÛɯ2àÚÛÌÔɯȹ("("(2ȺȮɯ 

6ÈÎÕÌÙȮɯ#ȭȮɯȫɯ2ÖÛÖȮɯ/ȭɯȹƖƔƔƖȺȭɯ,ÐÔÐÊÙàɯÈŲÈÊÒÚɯÖÕɯÏÖÚÛɪÉÈÚÌËɯÐÕÛÙÜÚÐÖÕɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔÚȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯ

ƝÛÏɯ ",ɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÖÔ×ÜÛÌÙɯÈÕËɯ"ÖÔÔÜÕÐÊÈÛÐÖÕÚɯ2ÌÊÜÙÐÛàȮɯ 

6ÈÕÎȮɯ,ȭȮɯ9ÏÈÕÎȮɯ9ȭȮɯ'ÌȮɯ)ȭȮɯ&ÈÖȮɯ%ȭȮɯ+ÐȮɯ,ȭȮɯ7ÜȮɯ2ȭȮɯȫɯ9ÏÜȮɯ+ȭɯȹƖƔƖƖȺȭɯ/ÙÈÊÛÐÊÈÓɯÉÓÖÊÒÊÏÈÐÕɪÉÈÚÌËɯÚÛÌÎÈÕÖÎÙÈ×ÏÐÊɯ

ÊÖÔÔÜÕÐÊÈÛÐÖÕɯÝÐÈɯÈËÝÌÙÚÈÙÐÈÓɯ (ȯɯ ɯÊÈÚÌɯÚÛÜËàɯÐÕɯÉÐÛÊÖÐÕȭɯ3ÏÌɯ"ÖÔ×ÜÛÌÙɯ)ÖÜÙÕÈÓȮɯƚƙȹƕƕȺȮɯƖƝƖƚɪƖƝƗƜȭɯ 

6ÜȮɯ8ȭȮɯ3ÈÖȮɯ%ȭȮɯ+ÐÜȮɯ+ȭȮɯ&ÜȮɯ)ȭȮɯ/ÈÕÕÌÌÙÚÌÓÝÈÔȮɯ)ȭȮɯ9ÏÜȮɯ1ȭȮɯȫɯ2ÏÈÏáÈËȮɯ,ȭɯ-ȭɯȹƖƔƖƔȺȭɯ ɯÉÐÛÊÖÐÕɯÛÙÈÕÚÈÊÛÐÖÕɯ

ÕÌÛÞÖÙÒɯÈÕÈÓàÛÐÊɯÔÌÛÏÖËɯÍÖÙɯÍÜÛÜÙÌɯÉÓÖÊÒÊÏÈÐÕɯÍÖÙÌÕÚÐÊɯÐÕÝÌÚÛÐÎÈÛÐÖÕȭɯ($$$ɯ3ÙÈÕÚÈÊÛÐÖÕÚɯÖÕɯ-ÌÛÞÖÙÒɯ2ÊÐÌÕÊÌɯÈÕËɯ

$ÕÎÐÕÌÌÙÐÕÎȮɯƜȹƖȺȮɯƕƖƗƔɪƕƖƘƕȭɯ 
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 ××ÌÕËÐßɯ ȭɯ1Ì×ÙÖËÜÊÐÉÐÓÐÛàɯ ÙÛÐÍÈÊÛÚ 

3ÖɯÚÜ××ÖÙÛɯÈɯÊÖÔ×ÓÌÛÌɯ.×ÛÐÖÕɯ!ɯÙÌÚÌÈÙÊÏɪÈÕËɪËÌÔÖÕÚÛÙÈÛÐÖÕɯ×ÈÊÒÈÎÌȮɯ(ɯÐÕÊÓÜËÌɯÛÏÌɯÍÜÓÓɯ.ÔÕÐɪ!ÜÐÓËɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÈÕËɯÛÏÌɯÊÖÔ×ÓÌÛÌɯŗÎÜÙÌɯÚÌÛɯÎÌÕÌÙÈÛÌËɯÍÙÖÔɯÛÏÌɯÚÈÔÌɯÙÜÕɯÊÖÕŗÎÜÙÈÛÐÖÕɯÈÚɯÙÌ×ÖÙÛÌËɯÏÌÙÌȮɯÈÓÖÕÎɯ

ÞÐÛÏɯÈɯÊÖÕÊÐÚÌɯÛÌÊÏÕÐÊÈÓɯÝÈÓÐËÈÛÐÖÕɯÚÜÔÔÈÙàɯȹ.ÔÕÐɍ1Ì×ÖÙÛȭÔËȺɯÈÕËɯÈɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɪÖÙÐÌÕÛÌËɯ1$ #,$ɯÛÏÈÛɯ

ËÖÊÜÔÌÕÛÚɯÛÏÌɯÌß×ÌÙÐÔÌÕÛɯÚÛÙÜÊÛÜÙÌȮɯÖÜÛ×ÜÛÚȮɯÈÕËɯÌßÌÊÜÛÐÖÕɯ×ÈÛÏÞÈàȭ 

 

Component  Metric  Result  Interpretation for Evasion Narrative  

Dataset Total records 5,000 Balanced enough for clear subtype contrasts. 

Feature Engineering  Total engineered 

features 

18 Sufficiently rich, interpretable Ethereum -

relevant feature space. 

Data Integrity  Unit tests passed 6/6 Confirms dataset + feature pipeline consistency. 

Statistical Similarity  KS: Benign vs 

Storage 

1.000 Storage traffic is maximally distinguishable 

from benign ɭ ɁÓÖÜËɂɯÊÖÝÌÙÛɯÚÐÎÕÈÛÜÙÌȭ 

Statistical Similarity  KS: Benign vs 

AGP-CC 

0.166 AGP-CC is much closer to benign distribution 

ɭ supports mimicry premise.  

Supervised Warden 

(RF) 

Benign specificity 100.00% Warden is perfectly calibrated on normal class 

under this run.  

Supervised Warden 

(RF) 

Storage detection 

(recall) 

100.00% Confirms ML warden is highly effective against 

high -entropy/large -payload storage channels. 

Supervised Warden 

(RF) 

AGP-CC 

detection (recall) 

0.00% Full zero-day failure against mimicry channel.  

Supervised Warden 

(RF) 

AGP-CC evasion 

rate 

100.00% Strongest quantitative evidence of feature-space 

blind spot.  

Unsupervised 

Baseline (IsoForest) 

AGP-CC evasion 

rate 

82.40% Mimicry undermines outlier logic too ɭ not 

just a single classifier issue. 

Global RF 

Performance 

Accuracy 80.0% Strong overall results mask subtype-specific 

blind spot.  

Global RF 

Performance 

Class 0 precision / 

recall / F1 

0.750 / 1.000 

/ 0.857 

Benign is strong on recall but precision reflects 

ÍÈÓÚÌɯ×ÖÚÐÛÐÝÌÚɯÝÚɯɁÊÖÝÌÙÛɂɯÈÎÎÙÌÎÈÛÌȭ 

Global RF 

Performance 

Class 1 precision / 

recall / F1 

1.000 / 0.500 

/ 0.667 

Aggregate covert recall is diluted by AGP -CC 

failure despite perfect storage detection. 

3ÈÉÓÌɯƗȯɯ &/ɪ""ɯ.ÔÕÐɪ!ÜÐÓËɯ1ÜÕɯ2ÜÔÔÈÙàɯȹ9ÌÙÖɪ#Èàɯ6ÈÙËÌÕɯ$ÝÈÓÜÈÛÐÖÕȺ 
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$ÝÈÓÜÈÛÐÕÎɯ (ɯÝÚɯ'ÜÔÈÕɯ/ÏÐÚÏÐÕÎɯ$ÝÈÚÐÖÕɯ ÊÙÖÚÚɯ$ÔÜÓÈÛÌËɯ$ÔÈÐÓɯ2ÌÊÜÙÐÛàɯ%ÐÓÛÌÙÚɯÈÕËɯ2×ÈÔ ÚÚÈÚÚÐÕ 

9ÈÊÏÈÙàɯ1àÈÕȮɯ2ÜÚÏÔÈɯ,ÐÚÏÙÈ 

1ÖÉÌÙÛɯ,ÖÙÙÐÚɯ4ÕÐÝÌÙÚÐÛàȮɯ,ÖÖÕȮɯ/ Ȯɯ42  

 

 !231 "3 

1ÌÊÌÕÛɯÈËÝÈÕÊÌÚɯÐÕɯÎÌÕÌÙÈÛÐÝÌɯ (ɯÌÕÈÉÓÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÛÏÈÛɯÈÙÌɯŘÜÌÕÛɯÈÕËɯ×ÌÙÚÜÈÚÐÝÌȮɯ×ÖÛÌÕÛÐÈÓÓàɯÌÝÈËÐÕÎɯ

ÛÙÈËÐÛÐÖÕÈÓɯËÌÛÌÊÛÐÖÕȭɯ3ÏÐÚɯÚÛÜËàɯÛÌÚÛÚɯÞÏÌÛÏÌÙɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÉà×ÈÚÚÌÚɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚɯÔÖÙÌɯÖÍÛÌÕɯ

ÛÏÈÕɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎȭɯ4ÚÐÕÎɯƕȮƖƚƔɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÛÏÌÔÌÚȮɯÛÏÙÌÌɯÌÔÜÓÈÛÌËɯ×ÙÖÝÐËÌÙɯ

ŗÓÛÌÙÚɯȹ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯ8ÈÏÖÖȺȮɯÈÕËɯÛÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕɯÖ×ÌÕɪÚÖÜÙÊÌɯŗÓÛÌÙɯÜÕËÌÙɯÔÜÓÛÐ×ÓÌɯÚÊÖÙÌɯÛÏÙÌÚÏÖÓËÚȭɯ (ɪ

ÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÉà×ÈÚÚÌËɯŗÓÛÌÙÚɯÈÛɯÏÐÎÏÌÙɯÙÈÛÌÚɯÛÏÈÕɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚȮɯÞÐÛÏɯÛÏÌɯÓÈÙÎÌÚÛɯÎÈ×ÚɯÖÉÚÌÙÝÌËɯ

ÜÕËÌÙɯÔÖÙÌɯ×ÌÙÔÐÚÚÐÝÌɯÚÌŲÐÕÎÚȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÐÕËÐÊÈÛÌɯÌÔÈÐÓɯËÌÍÌÕÚÌÚɯÔÜÚÛɯÈËÈ×ÛɯÛÖɯ (ɪÌÕÈÉÓÌËɯ×ÏÐÚÏÐÕÎȭɯ 

*$86.1#2ȯɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎȮɯÚ×ÈÔɯŗÓÛÌÙÚȮɯÉà×ÈÚÚɯÙÈÛÌÚȮɯÌÔÈÐÓɯÚÌÊÜÙÐÛàȮɯËÌÛÌÊÛÐÖÕɯÛÏÌÖÙàȮɯÚÛàÓÖÔÌÛÙàȮɯ

ÈÕËɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭ 

 

(-31.#4"3(.- 

3ÏÌɯÙÐÚÌɯÖÍɯÎÌÕÌÙÈÛÐÝÌɯ (ɯÛÖÖÓÚɯÏÈÚɯÐÕÛÙÖËÜÊÌËɯÈɯÕÌÞɯÊÏÈÓÓÌÕÎÌɯÐÕɯÌÔÈÐÓɯÚÌÊÜÙÐÛàȭɯ (ɯÔÖËÌÓÚɯÊÈÕɯ×ÙÖËÜÊÌɯ

ÙÌÈÓÐÚÛÐÊɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚɯÛÏÈÛɯÓÈÊÒɯÛÏÌɯÊÖÔÔÖÕɯÎÙÈÔÔÈÙɯÌÙÙÖÙÚɯÈÕËɯÈÞÒÞÈÙËɯ×ÏÙÈÚÐÕÎɯÛÏÈÛɯÔÈËÌɯ

ÛÙÈËÐÛÐÖÕÈÓɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚɯÌÈÚÐÌÙɯÛÖɯËÌÛÌÊÛɯȹ$ÜÙÖ×ÖÓɯ/ÜÉÓÐÊɯ(ÕÍÖÙÔÈÛÐÖÕȮɯƖƔƖƗȺȭɯ3ÏÐÚɯÐÕÍÖÙÔÈÛÐÖÕɯÙÈÐÚÌÚɯ

ÊÖÕÊÌÙÕÚɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÔÈàɯÉÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯÛÙÈËÐÛÐÖÕÈÓɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚɯÛÏÈÕɯ

ÏÜÔÈÕɪÊÙÈÍÛÌËɯÖÕÌÚȭɯ$ÔÈÐÓɯ×ÙÖÝÐËÌÙÚȮɯÚÜÊÏɯÈÚɯ&ÔÈÐÓɯÈÕËɯ.ÜÛÓÖÖÒȮɯÌÔ×ÓÖàɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÈÕËɯÏÌÜÙÐÚÛÐÊɯ

ÙÜÓÌÚɯÛÖɯŗÓÛÌÙɯÖÜÛɯÚ×ÈÔɯȹ*ÜÔÈÙÈÕȮɯƖƔƖƖȰɯ"ÏÙÐÚËÈȮɯƖƔƖƙÈȺȭɯ#ÌÛÌÊÛÖÙÚɯÛÏÈÛɯÖÕÊÌɯÙÌÓÐÌËɯÖÕɯÖÉÝÐÖÜÚɯÔÐÚÛÈÒÌÚɯÕÖÞɯ

ÍÈÊÌɯÔÌÚÚÈÎÌÚɯÛÏÈÛɯÈÙÌɯÎÙÌÈÛɯÈÛɯÐÔ×ÌÙÚÖÕÈÛÐÕÎɯÖÙÎÈÕÐáÈÛÐÖÕÚɤ×ÌÖ×ÓÌȭɯ(ÛɯÐÚɯÌÚÛÐÔÈÛÌËɯÛÏÈÛɯÔÖÙÌɯÛÏÈÕɯÏÈÓÍɯÖÍɯÚ×ÈÔɯ

ÛÖËÈàɯÐÚɯÎÌÕÌÙÈÛÌËɯÉàɯ (ɯȹ!ÈÙÙÈÊÜËÈȮɯƖƔƖƙȺȭɯ ÜÛÖÔÈÛÌËɯÚ×ÌÈÙɪ×ÏÐÚÏÐÕÎɯÊÈÔ×ÈÐÎÕÚɯÏÈÝÌɯÚÏÖÞÕɯÛÏÈÛɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÊÏÐÌÝÌɯÊÓÐÊÒɯÙÈÛÌÚɯÊÖÔ×ÈÙÈÉÓÌɯÛÖɯÛÏÖÚÌɯÖÍɯ×ÙÖÍÌÚÚÐÖÕÈÓÓàɯÊÙÈÍÛÌËɯÌÔÈÐÓÚɯȹ'ÌÐËÐÕÎɯÌÛɯ

ÈÓȭȮɯƖƔƖƘȺȭɯ3ÏÌÚÌɯÛÙÌÕËÚɯÈÕËɯËÈÛÈɯÚÜÎÎÌÚÛɯÛÏÈÛɯ (ɯÐÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÔ×ÈÊÛÐÕÎɯÛÏÌɯÚÖ×ÏÐÚÛÐÊÈÛÐÖÕɯÈÕËɯÚÊÈÓÈÉÐÓÐÛàɯÖÍɯ

×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȭɯ3ÏÐÚɯÚÛÜËàɯÈÚÒÚɯÞÏÌÛÏÌÙɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯÔÖËÌÙÕɯ

ÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚɯÛÏÈÕɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ2×ÌÊÐŗÊÈÓÓàȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÊÖÔ×ÈÙÌÚɯÉà×ÈÚÚɯÙÈÛÌÚɯ

ÈÊÙÖÚÚɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯ8ÈÏÖÖȮɯÈÕËɯ2×ÈÔ ÚÚÈÚÚÐÕɯÌÕÝÐÙÖÕÔÌÕÛÚɯÜÚÐÕÎɯÈɯÉÈÓÈÕÊÌËɯËÈÛÈÚÌÛɯÖÍɯ×ÏÐÚÏÐÕÎɯ

ÔÌÚÚÈÎÌÚȭɯ3ÏÐÚɯÚÛÜËàɯÈËËÙÌÚÚÌÚɯÈɯÊÙÐÛÐÊÈÓɯÎÈ×ɯÐÕɯÌßÐÚÛÐÕÎɯÙÌÚÌÈÙÊÏȮɯÞÏÐÊÏɯÏÈÚɯÙÈÙÌÓàɯÌßÈÔÐÕÌËɯ (ɪÎÌÕÌÙÈÛÌËɯ

×ÏÐÚÏÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÚÐÔÜÓÈÛÌËɯŗÓÛÌÙÐÕÎɯÚàÚÛÌÔÚɯÜÕËÌÙɯÊÖÕÚÐÚÛÌÕÛɯÌß×ÌÙÐÔÌÕÛÈÓɯÊÖÕËÐÛÐÖÕÚȭɯ

3ÏÐÚɯÙÈÐÚÌÚɯÛÏÌɯØÜÌÚÛÐÖÕɯÖÍɯÞÏÌÛÏÌÙɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯ

ŗÓÛÌÙÚɯÛÏÈÕɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÖÕÌÚȭɯ 

 

3ÏÌÙÌɯÐÚɯÓÐŲÓÌɯÙÌÚÌÈÙÊÏɯÖÙɯÌÝÐËÌÕÊÌɯÖÕɯÏÖÞɯÞÌÓÓɯ×Ö×ÜÓÈÙɯÌÔÈÐÓɯŗÓÛÌÙÚɯËÌÛÌÊÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ/ÙÐÖÙɯ

ÙÌÚÌÈÙÊÏɯÖÕɯ (ɯ×ÏÐÚÏÐÕÎɯÏÈÚɯ×ÙÐÔÈÙÐÓàɯÍÖÊÜÚÌËɯÖÕɯÜÚÌÙɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯÙÈÛÏÌÙɯÛÏÈÕɯÖÕɯÛÏÌɯÌřÌÊÛÐÝÌÕÌÚÚɯÖÍɯÚÌÊÜÙÐÛàɯ

ŗÓÛÌÙÚɯȹ'ÌÐËÐÕÎɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ!ÌÛÏÈÕàɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ3ÏÌÙÌɯÏÈÚɯÉÌÌÕɯÓÐÔÐÛÌËɯÙÌÚÌÈÙÊÏɯÖÕɯÛÏÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯ

ÚÌÊÜÙÐÛàɯŗÓÛÌÙÚȰɯÌßÐÚÛÐÕÎɯÚÛÜËÐÌÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ&ÔÈÐÓɯÈÕËɯ.ÜÛÓÖÖÒɯÈÙÌɯÓÌÚÚɯÌřÌÊÛÐÝÌɯÛÏÈÕɯ8ÈÏÖÖɯÈÛɯËÌÛÌÊÛÐÕÎɯ (ɪ
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ÎÌÕÌÙÈÛÌËɯÛÌßÛɯȹ.×ÈÙÈɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ ɯËÐřÌÙÌÕÛɯÚÛÜËàɯÚÏÖÞÌËɯÛÏÈÛɯÈÕɯÖ×ÌÕɪÚÖÜÙÊÌɯŗÓÛÌÙɯÊÈÓÓÌËɯɁ2×ÈÔ ÚÚÈÚÚÐÕɯɂɯ

ÔÐÚÊÓÈÚÚÐŗÌËɯƛƗǔɯÖÍɯ (ɪÈÚÚÐÚÛÌËɤÎÌÕÌÙÈÛÌËɯÛÌßÛɯÈÚɯÓÌÎÐÛÐÔÈÛÌɯȹ)ÖÚÛÌÕɯȫɯ6ÌÐÚȮɯƖƔƖƘȺȭɯ3ÏÌÙÌɯÏÈÚȮɯÏÖÞÌÝÌÙȮɯÉÌÌÕɯ

ÓÐŲÓÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÙÌÚÌÈÙÊÏɯÌÝÈÓÜÈÛÐÕÎɯÔÜÓÛÐ×ÓÌɯÔÈÑÖÙɯÌÔÜÓÈÛÌËɯÌÔÈÐÓɯ×ÙÖÝÐËÌÙÚɯÜÕËÌÙɯÝÈÙÐÖÜÚɯ (ɯÔÖËÌÓɯ

ÊÖÕËÐÛÐÖÕÚȭɯ3ÏÐÚɯÚÛÜËàɯÈÐÔÚɯÛÖɯŗÓÓɯÛÏÈÛɯÎÈ×ɯÉàɯÌÔ×ÐÙÐÊÈÓÓàɯÊÖÔ×ÈÙÐÕÎɯÉà×ÈÚÚɯÙÈÛÌÚɯÍÖÙɯ (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÝÚȭɯ

ÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚɯÈÊÙÖÚÚɯÚÐÔÜÓÈÛÌËɯÌÕÝÐÙÖÕÔÌÕÛÚɯÐÕɯ 

&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯ8ÈÏÖÖȮɯÈÕËɯ2×ÈÔ ÚÚÈÚÚÐÕȭɯ3ÏÌɯ×ÙÐÔÈÙàɯØÜÌÚÛÐÖÕɯÛÏÐÚɯ×È×ÌÙɯÈËËÙÌÚÚÌÚɯÐÚɯÞÏÌÛÏÌÙɯ (ɪ

ÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯÛÏÌÚÌɯŗÓÛÌÙÚɯÛÏÈÕɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÖÕÌÚȭɯ3ÖɯÈËËÙÌÚÚɯÛÏÐÚȮɯÛÏÌɯ

ÍÖÓÓÖÞÐÕÎɯÕÜÓÓɯÏà×ÖÛÏÌÚÐÚɯÐÚɯÍÖÙÔÜÓÈÛÌËȭɯ3ÏÌɯÕÜÓÓɯÏà×ÖÛÏÌÚÐÚɯÖÍɯÛÏÐÚɯÚÛÜËàɯÐÚɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÕÖɯËÐřÌÙÌÕÊÌɯÐÕɯÛÏÌɯ

ÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙɯÉà×ÈÚÚɯÙÈÛÌɯÉÌÛÞÌÌÕɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÕËɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ

3ÏÌɯÈÓÛÌÙÕÈÛÐÝÌɯÏà×ÖÛÏÌÚÐÚɯÚÛÈÛÌÚɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚɯÏÈÝÌɯÈɯÏÐÎÏÌÙɯÉà×ÈÚÚɯÙÈÛÌɯÛÏÈÕɯÏÜÔÈÕɪ

ÊÙÈÍÛÌËɯÌÔÈÐÓÚɯÜÕËÌÙɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚȭɯ%ÜÙÛÏÌÙÔÖÙÌȮɯÏÖÞɯÌÈÊÏɯŗÓÛÌÙɯ×ÌÙÍÖÙÔÚɯÞÏÌÕɯÔÈÛÊÏÌËɯÜ×ɯÈÎÈÐÕÚÛɯÝÈÙÐÖÜÚɯ

 (ɯÔÖËÌÓÚȭɯ!àɯÎÌÕÌÙÈÛÐÕÎɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÖÕɯÉà×ÈÚÚɯÙÈÛÌȮɯÛÏÌɯÎÖÈÓɯÐÚɯÛÖɯÐÕÍÖÙÔɯÛÏÌɯËÌÚÐÎÕɯÖÍɯÈɯÔÖÙÌɯÙÌÚÐÓÐÌÕÛɯ

ÈÕËɯÙÖÉÜÚÛɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙɯÚàÚÛÌÔȭ 

 

+(3$1 341$ɯ1$5($6 

3ÏÌɯÚÛÜËàɯÖÍɯÌÔÈÐÓɯÚ×ÈÔɯŗÓÛÌÙÐÕÎɯÏÈÚɯÉÌÌÕɯÖÕÎÖÐÕÎɯÍÖÙɯËÌÊÈËÌÚȮɯÞÐÛÏɯÌÈÙÓÐÌÙɯÈ××ÙÖÈÊÏÌÚɯÙÌÓàÐÕÎɯÖÕɯÏÌÜÙÐÚÛÐÊɯ

ÙÜÓÌÚɯÛÖɯÐËÌÕÛÐÍàɯÚ×ÈÔɯÖÙɯÔÈÓÐÊÐÖÜÚɯÌÔÈÐÓÚɯÈÕËɯÔÈÕàɯÓÈÛÌÙɯÚàÚÛÌÔÚɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯȹ"ÖÙÔÈÊÒȮɯ

ƖƔƔƜȺȭɯ$ÈÙÓÐÌÙȮɯÛÙÈËÐÛÐÖÕÈÓɯŗÓÛÌÙÚȮɯÚÜÊÏɯÈÚɯ&ÔÈÐÓȮɯÞÌÙÌɯËÌÚÐÎÕÌËɯÛÖɯÐËÌÕÛÐÍàɯÚ×ÈÔɯÖÙɯÔÈÓÐÊÐÖÜÚɯÌÔÈÐÓÚɯÜÚÐÕÎɯ

ÔÌÛÏÖËÚɯÚÜÊÏɯÈÚɯÚÌÕËÌÙɯÙÌ×ÜÛÈÛÐÖÕȮɯ(/ɯÈËËÙÌÚÚȮɯÈÕËɯÔÌÚÚÈÎÌɯÊÖÕÛÌÕÛȮɯÈÊÏÐÌÝÐÕÎɯÏÐÎÏɯÚ×ÈÔɪËÌÛÌÊÛÐÖÕɯÙÈÛÌÚɯ

ȹ*ÜÔÈÙÈÕȮɯƖƔƖƖȺȭɯ'ÖÞÌÝÌÙȮɯŗÓÛÌÙÚɯÚÜÊÏɯÈÚɯ2×ÈÔ ÚÚÈÚÚÐÕɯÌÔ×ÓÖàɯÈɯÙÜÓÌɪÉÈÚÌËɯÚÊÖÙÐÕÎɯÚàÚÛÌÔɯÛÖɯÌřÌÊÛÐÝÌÓàɯÛÈÎɯ

Ú×ÈÔȮɯ×ÌÙÍÖÙÔɯÏÌÈËÌÙɯÈÕÈÓàÚÐÚȮɯÔÈÛÊÏɯÒÌàÞÖÙËÚȮɯÈÕËɯÜÛÐÓÐáÌɯÉÓÈÊÒÓÐÚÛÚɯȹ ×ÈÊÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯÕȭËȭȺȭɯ

'ÐÚÛÖÙÐÊÈÓÓàȮɯÛÏÌÚÌɯÈ××ÙÖÈÊÏÌÚɯÏÈÝÌɯÉÌÌÕɯÌřÌÊÛÐÝÌɯÈÛɯÊÖÔÉÈÛÐÕÎɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÉÌÊÈÜÚÌɯÛÏÌàɯÊÖÕÛÈÐÕÌËɯ

ÖÉÝÐÖÜÚɯÐÕËÐÊÈÛÖÙÚȮɯÚÜÊÏɯÈÚɯ×ÖÖÙɯÎÙÈÔÔÈÙȮɯÔÐÚÚ×ÌÓÓÐÕÎÚȮɯÈÕËɯÙÌ×ÌÛÐÛÐÝÌɯ×ÏÙÈÚÐÕÎȮɯÞÏÐÊÏɯÔÈËÌɯÛÏÌÔɯÌÈÚÐÌÙɯÛÖɯ

ËÌÛÌÊÛɯȹ"ÖÙÔÈÊÒȮɯƖƔƔƜȺȭ 

 

3ÏÌɯÙÌÊÌÕÛɯÌÔÌÙÎÌÕÊÌɯÖÍɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÏÈÚɯÍÜÕËÈÔÌÕÛÈÓÓàɯÈÓÛÌÙÌËɯÛÏÌÚÌɯÈÚÚÜÔ×ÛÐÖÕÚȭɯ,ÖËÌÙÕɯ

 (ɯÚàÚÛÌÔÚɯÊÈÕɯÎÌÕÌÙÈÛÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÛÏÈÛɯÈÙÌɯÎÙÈÔÔÈÛÐÊÈÓÓàɯÊÖÙÙÌÊÛȮɯÊÖÕÛÌßÛÜÈÓÓàɯÙÌÓÌÝÈÕÛȮɯÈÕËɯÊÖÔ×ÌÓÓÐÕÎȮɯ

ÛÏÌÙÌÉàɯÌÓÐÔÐÕÈÛÐÕÎɯÔÈÕàɯÖÍɯÛÏÌɯÊÜÌÚɯÛÏÈÛɯŗÓÛÌÙÚɯÖÕÊÌɯÙÌÓÐÌËɯÖÕɯÛÖɯËÌÛÌÊÛɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯȹ!ÙÐÚÚÌŲɯȫɯ6ÈÓÓȮɯ

ƖƔƖƙȺȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÙÌÊÌÕÛɯÞÖÙÒɯÏÈÚɯÉÌÎÜÕɯÛÖɯÌßÈÔÐÕÌɯÏÖÞɯ++,ɪÎÌÕÌÙÈÛÌËɯÊÖÕÛÌÕÛɯÈřÌÊÛÚɯÛÏÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯ

ÌßÐÚÛÐÕÎɯÚ×ÈÔɯÈÕËɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔÚȭɯ2ÛÜËÐÌÚɯÏÈÝÌɯÚÏÖÞÕɯÛÏÈÛɯ++,ɪÈÚÚÐÚÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÊÈÕɯÚÜÉÚÛÈÕÛÐÈÓÓàɯ

ËÌÎÙÈËÌɯŗÓÛÌÙɯÈÊÊÜÙÈÊàȭɯ ÍÈÕÌɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯ&ÔÈÐÓȮɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯÈÕËɯ/ÙÖÖÍ×ÖÐÕÛɯ

ÔÐÚÊÓÈÚÚÐŗÌËɯÈɯÏÐÎÏÌÙɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯ (ɪÈÚÚÐÚÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÛÏÈÕɯÛÏÌɯÏÜÔÈÕɪÞÙÐŲÌÕɯÖÙÐÎÐÕÈÓÚȭɯ2ÐÔÐÓÈÙÓàȮɯ

.×ÈÙÈɯÌÛɯÈÓȭɯȹƖƔƖƙȺɯÐËÌÕÛÐŗÌËɯÔÈÕàɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÈÔÖÕÎɯÌÔÈÐÓɯ×ÙÖÝÐËÌÙÚȮɯÙÌ×ÖÙÛÐÕÎɯÛÏÈÛɯ.ÜÛÓÖÖÒɯËÌÛÌÊÛÌËɯÖÕÓàɯ

ƘǔɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚȮɯÞÏÐÓÌɯ8ÈÏÖÖɯËÌÛÌÊÛÌËɯƝƔǔȭɯ)ÖÚÛÌÕɯÈÕËɯ6ÌÐÚɯȹƖƔƖƘȺɯÍÜÙÛÏÌÙɯÖÉÚÌÙÝÌËɯ

ÛÏÈÛɯ2×ÈÔ ÚÚÈÚÚÐÕɯÔÐÚÊÓÈÚÚÐŗÌËɯƛƗǔɯÖÍɯ++,ɪÈÚÚÐÚÛÌËɯÚ×ÈÔɯÌÔÈÐÓÚȰɯÏÖÞÌÝÌÙȮɯÐÛɯÕÌÈÙÓàɯÉÓÖÊÒÌËɯÈÓÓɯËÐÊÛÐÖÕÈÙàɪ

ÉÈÚÌËɯÈŲÈÊÒÚȭɯ 
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!ÌàÖÕËɯËÌÎÙÈËÐÕÎɯŗÓÛÌÙɯÈÊÊÜÙÈÊàȮɯ++,ÚɯÈÓÚÖɯÓÖÞÌÙɯÛÏÌɯÉÈÙÙÐÌÙɯÛÖɯÓÈÜÕÊÏÐÕÎɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÈŲÈÊÒÚɤ×ÏÐÚÏÐÕÎɯ

ÊÈÔ×ÈÐÎÕÚȭɯ1ÌÊÌÕÛɯÚÛÜËÐÌÚɯÏÈÝÌɯÚÏÖÞÕɯÛÏÈÛɯ++,ÚɯËÙÈÚÛÐÊÈÓÓàɯÙÌËÜÊÌɯÛÏÌɯÌß×ÌÙÛÐÚÌɯÈÕËɯÛÐÔÌɯÙÌØÜÐÙÌËɯÛÖɯ

ÎÌÕÌÙÈÛÌɯ×ÌÙÚÜÈÚÐÝÌɯÚ×ÌÈÙɪ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȮɯÌÕÈÉÓÐÕÎɯÈŲÈÊÒÌÙÚɯÛÖɯÈÜÛÖÔÈÛÌɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÜÕÐØÜÌɯÔÌÚÚÈÎÌÚȭɯ

.ÍÛÌÕɯÖÜÛ×ÌÙÍÖÙÔÐÕÎɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÈŲÌÔ×ÛÚȮɯÈÓÓÖÞÐÕÎɯÈŲÈÊÒÌÙÚɯÛÖɯÈÜÛÖÔÈÛÌɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÜÕÐØÜÌɯ

ÔÌÚÚÈÎÌÚȭɯ ÜÛÖÔÈÛÐÕÎɯÛÏÌÚÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÙÌÔÖÝÌÚɯÊÖÔÔÖÕɯÉÖŲÓÌÕÌÊÒÚɯÐÕɯÛÙÈËÐÛÐÖÕÈÓɯ×ÏÐÚÏÐÕÎɯÊÈÔ×ÈÐÎÕÚɯ

ȹ'ÈáÌÓÓȮɯƖƔƖƗȺȭɯ3ÏÐÚɯÌÝÐËÌÕÊÌɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌɯÚÊÈÓÈÉÐÓÐÛàɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚȮɯÞÏÐÊÏɯÔÈàɯÉà×ÈÚÚɯÚÌÊÜÙÐÛàɯ

ŗÓÛÌÙÚȮɯÐÕÊÙÌÈÚÌÚɯÛÏÌÐÙɯÛÏÙÌÈÛɯÛÖɯÌÕËɯÜÚÌÙÚȭɯ 

 

#ÌÚ×ÐÛÌɯÛÏÌɯÎÙÖÞÐÕÎɯÉÖËàɯÖÍɯÞÖÙÒɯÖÕɯ (ɪÈÚÚÐÚÛÌËɯ×ÏÐÚÏÐÕÎɯÈÕËɯÎÐÝÌÕɯÛÏÌɯÛÏÙÌÈÛȮɯÙÌÓÈÛÐÝÌÓàɯÍÌÞɯÚÛÜËÐÌÚɯÏÈÝÌɯ

ÚàÚÛÌÔÈÛÐÊÈÓÓàɯÌßÈÔÐÕÌËɯÏÖÞɯÛÙÈËÐÛÐÖÕÈÓɯÔÈÐÕÚÛÙÌÈÔɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚɯÙÌÚ×ÖÕËɯÛÖɯÛÏÌÚÌɯÌÔÌÙÎÐÕÎɯÛÏÙÌÈÛÚȭɯ

,ÜÊÏɯÖÍɯÛÏÌɯÌßÐÚÛÐÕÎɯÙÌÚÌÈÙÊÏɯÍÖÊÜÚÌÚɯÖÕɯÛÏÌɯÏÜÔÈÕɯÈÚ×ÌÊÛɯÖÍɯ×ÏÐÚÏÐÕÎȮɯÖÙɯÐÚɯÓÐÔÐÛÌËɯÛÖɯÚÔÈÓÓȮɯÐÚÖÓÈÛÌËɯ

ÌÝÈÓÜÈÛÐÖÕÚɯÖÍɯŗÓÛÌÙÚȭɯ3ÏÌɯÌßÐÚÛÐÕÎɯŗÕËÐÕÎÚɯÈÙÌɯÍÙÈÎÔÌÕÛÌËɯÈÕËɯÚ×ÈÕɯËÐřÌÙÌÕÛɯÚàÚÛÌÔÚɯÈÕËɯÊÖÕËÐÛÐÖÕÚɯȹ ÍÈÕÌɯÌÛɯ

ÈÓȭȮɯƖƔƖƘȰɯ.×ÈÙÈɯÌÛɯÈÓȭȮɯƖƔƖƙȰɯ)ÖÚÛÌÕɯȫɯ6ÌÐÚȮɯƖƔƖƘȺȭɯ3ÏÐÚɯÓÈÊÒɯÖÍɯÈɯÜÕÐŗÌËɯÌÝÈÓÜÈÛÐÖÕɯÓÌÈÝÌÚɯÌÚÚÌÕÛÐÈÓɯØÜÌÚÛÐÖÕÚɯ

ÈÉÖÜÛɯÏÖÞɯÞÌÓÓɪËÌÝÌÓÖ×ÌËɯÌÔÈÐÓɯŗÓÛÌÙÚɯ×ÌÙÍÖÙÔɯËÜÙÐÕÎɯÛÏÌÐÙɯÊÙÌÈÛÐÖÕȭɯ3ÏÐÚɯÚÛÜËàɯÈÐÔÚɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯÎÈ×ɯÉàɯ

ÊÖÕËÜÊÛÐÕÎɯÈɯÚÐËÌɪÉàɪÚÐËÌɯÊÖÔ×ÈÙÐÚÖÕɯÖÍɯÔÜÓÛÐ×ÓÌɯ×ÙÖÔÐÕÌÕÛɯÌÔÜÓÈÛÌËɯŗÓÛÌÙÚȭɯ(ÍɯŗÓÛÌÙÚɯÚÜÊÏɯÈÚɯ2×ÈÔ ÚÚÈÚÚÐÕɯ

ÈÕËɯÌÔÜÓÈÛÌËɯŗÓÛÌÙÚɯÍÖÙɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖɯÈÙÌɯÜÕÈÉÓÌɯÛÖɯÙÌÓÐÈÉÓàɯËÌÛÌÊÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȮɯ

ÔÐÓÓÐÖÕÚɯÖÍɯÜÚÌÙÚɯÙÌÔÈÐÕɯÝÜÓÕÌÙÈÉÓÌȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯÊÖÔ×ÈÙÈÛÐÝÌɯÞÌÈÒÕÌÚÚÌÚɯÖÍɯÛÏÌÚÌɯŗÓÛÌÙÚɯÈÕËɯÛÏÌɯ

ÚÛÙÌÕÎÛÏÚɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÜÕËÌÙÚÊÖÙÌÚɯÛÏÌɯÕÖÝÌÓɯÈÕËɯÚÐÎÕÐŗÊÈÕÛɯÊÏÈÓÓÌÕÎÌɯÖÍɯËÌÛÌÊÛÐÕÎɯÛÏÌÔȭɯ

(ÕɯÙÌÚ×ÖÕÚÌȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÈ××ÓÐÌÚɯÈɯÛÏÌÖÙÌÛÐÊÈÓɯÓÌÕÚɯÖÍɯËÌÛÌÊÛÐÖÕɯÈÕËɯÚÐÎÕÈÓɯÛÏÌÖÙàɯÛÖɯÌßÈÔÐÕÌɯÏÖÞɯŗÓÛÌÙɯ

×ÌÙÍÖÙÔÈÕÊÌɯÐÚɯÈřÌÊÛÌËɯÞÏÌÕɯÛÏÌɯ (ɀÚɯÏÜÔÈÕɪÓÐÒÌɯÛÌßÛɯÎÌÕÌÙÈÛÐÖÕɯÖÉÍÜÚÊÈÛÌÚɯÛÏÌɯɁÚÐÎÕÈÓɂɯÖÍɯ×ÏÐÚÏÐÕÎȭɯ3ÈÒÌÕɯ

ÛÖÎÌÛÏÌÙȮɯÛÏÌÚÌɯÚÛÜËÐÌÚɯÚÏÖÞɯÛÏÈÛɯ (ɪÈÚÚÐÚÛÌËɯ×ÏÐÚÏÐÕÎɯÊÈÕɯÉÖÛÏɯËÌÎÙÈËÌɯŗÓÛÌÙɯÈÊÊÜÙÈÊàɯÈÕËɯ×ÙÖËÜÊÌɯ×ÌÙÚÜÈÚÐÝÌɯ

ÔÌÚÚÈÎÌÚɯÈÛɯÚÊÈÓÌȭɯ'ÖÞÌÝÌÙȮɯÌÈÊÏɯÌÝÈÓÜÈÛÐÖÕɯÛÈÙÎÌÛÚɯÈɯÓÐÔÐÛÌËɯÚÌÛɯÖÍɯŗÓÛÌÙÚɯÖÙɯÚÊÌÕÈÙÐÖÚɭ&ÔÈÐÓɯÈÕËɯ

2×ÈÔ ÚÚÈÚÚÐÕɯÐÕɯ ÍÈÕÌɯÌÛɯÈÓȭɯȹƖƔƖƘȺȮɯÚ×ÌÊÐŗÊɯ×ÙÖÝÐËÌÙɯÊÖÔ×ÈÙÐÚÖÕÚɯÐÕɯ.×ÈÙÈɯÌÛɯÈÓȭɯȹƖƔƖƙȺȮɯÈÕËɯ!ÈàÌÚÐÈÕɯŗÓÛÌÙÚɯ

ÐÕɯ)ÖÚÛÌÕɯÈÕËɯ6ÌÐÚɯȹƖƔƖƘȺɭÙÈÛÏÌÙɯÛÏÈÕɯÈɯÜÕÐŗÌËȮɯÚÐËÌɪÉàɪÚÐËÌɯÈÕÈÓàÚÐÚɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯŗÓÛÌÙÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

 

3'$.1$3(" +ɯ#$5$+./,$-3ɤ,.#$+ 

3ÏÐÚɯÚÛÜËàɯÐÚɯÎÙÖÜÕËÌËɯÐÕɯËÌÛÌÊÛÐÖÕɯÛÏÌÖÙàɯÈÕËɯÐÛÚɯÈ××ÓÐÊÈÛÐÖÕɯÛÖɯÌÔÈÐÓɯÚÌÊÜÙÐÛàȭɯ$ÔÈÐÓɯŗÓÛÌÙÚɯÖ×ÌÙÈÛÌɯÈÚɯ

ÊÓÈÚÚÐŗÌÙÚȮɯËÌÊÐËÐÕÎɯÞÏÌÛÏÌÙɯÈɯÔÌÚÚÈÎÌɯÐÚɯÚ×ÈÔɤ×ÏÐÚÏÐÕÎɯÖÙɯÓÌÎÐÛÐÔÈÛÌȭɯ3ÙÈËÐÛÐÖÕÈÓÓàȮɯÚ×ÈÔɯŗÓÛÌÙÚɯÏÈÝÌɯÜÚÌËɯ

ÏÌÜÙÐÚÛÐÊÚɯÈÕËɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÔÖËÌÓÚɯÛÏÈÛɯŘÈÎɯÌÔÈÐÓÚɤÔÌÚÚÈÎÌÚɯÉÈÚÌËɯÖÕɯÓÐÕÎÜÐÚÛÐÊɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȮɯÈÉÕÖÙÔÈÓɯ

ÔÌÛÈËÈÛÈȮɯÉÓÈÊÒÓÐÚÛÌËɯÚÌÕËÌÙÚȮɯÈÕËɯÖÛÏÌÙɯÈÕÖÔÈÓàɯ×ÈŲÌÙÕÚɯȹ"ÖÙÔÈÊÒȮɯƖƔƔƜȺȭɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯ

ÊÏÈÓÓÌÕÎÌɯÛÙÈËÐÛÐÖÕÈÓɯÔÖËÌÓÚɯÉàɯÌÓÐÔÐÕÈÛÐÕÎɯÔÈÕàɯÖÉÝÐÖÜÚɯÚ×ÈÔɯÐÕËÐÊÈÛÖÙÚȮɯÛÏÌÙÌÉàɯÐÕÊÙÌÈÚÐÕÎɯÍÈÓÚÌɪÕÌÎÈÛÐÝÌɯ

ÙÈÛÌÚȭɯ#ÌÛÌÊÛÐÖÕɯÛÏÌÖÙàɯÐÕɯÛÏÐÚɯÚÛÜËàɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÛÙÈËÌɪÖřɯÉÌÛÞÌÌÕɯÍÈÓÚÌɯ×ÖÚÐÛÐÝÌÚɯÈÕËɯÍÈÓÚÌɯÕÌÎÈÛÐÝÌÚɯÐÕɯÛÏÌÚÌɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚȭɯ6ÐÛÏÐÕɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÐÚɯÙÌÚÌÈÙÊÏȮɯÛÏÌɯÌÔÈÐÓɯÖÙÐÎÐÕɯȹÐȭÌȭȮɯ (ɪÎÌÕÌÙÈÛÌËɯÝÚȭɯÏÜÔÈÕȺɯÈÕËɯÐÛÚɯ

ÐÔ×ÈÊÛɯÖÕɯÛÏÌɯÖÜÛÊÖÔÌɯÈÙÌɯÌßÈÔÐÕÌËȭɯ3ÏÌɯÛÏÌÖÙÌÛÐÊÈÓɯÌß×ÌÊÛÈÛÐÖÕɯÐÚɯÛÏÈÛɯÊÜÙÙÌÕÛɯŗÓÛÌÙÚȮɯÖ×ÛÐÔÐáÌËɯÍÖÙɯÊÈÛÊÏÐÕÎɯ

ÏÜÔÈÕɪÊÙÈÍÛÌËɯÚ×ÈÔȮɯÔÈàɯÜÕËÌÙËÌÛÌÊÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚȭɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÌÚÌɯÉà×ÈÚÚɯÙÈÛÌÚɯÊÈÕɯ

ÙÌÝÌÈÓɯÛÏÌɯÓÐÒÌÓÐÏÖÖËɯÛÏÈÛɯÐÛɯ×ÈÚÚÌÚɯÛÏÙÖÜÎÏɯÛÏÌɯŗÓÛÌÙɯÜÕËÌÛÌÊÛÌËɯÈÕËɯËÌÔÖÕÚÛÙÈÛÌɯÏÖÞɯÞÌÓÓɯÌßÐÚÛÐÕÎɯŗÓÛÌÙÐÕÎɯ

ÏÌÜÙÐÚÛÐÊÚɯÈÓÐÎÕɯÞÐÛÏɯÛÏÌɯÌÝÌÙɪÌÝÖÓÝÐÕÎɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎȮɯÐÕËÐÊÈÛÐÕÎɯÞÏÌÙÌɯËÌÛÌÊÛÐÖÕɯ

ÔÖËÌÓÚɯÙÌØÜÐÙÌɯÈËÑÜÚÛÔÌÕÛȭɯ%ÙÖÔɯÈɯËÌÛÌÊÛÐÖÕɪÛÏÌÖÙàɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÈÚɯËÐÚÛÐÕÎÜÐÚÏÐÕÎɯÉÌÛÞÌÌÕɯÔÈÓÐÊÐÖÜÚɯÈÕËɯ

ÓÌÎÐÛÐÔÈÛÌɯÌÔÈÐÓÚɯÉÌÊÖÔÌÚɯÓÌÚÚɯÕÖÛÐÊÌÈÉÓÌȮɯÛÏÌɯÍÈÓÚÌɪÕÌÎÈÛÐÝÌɯÙÈÛÌɯÐÕÊÙÌÈÚÌÚȭɯ!ÌÊÈÜÚÌɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯ
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ÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯŗÓÛÌÙÚɯÛÏÈÕɯÛÏÖÚÌɯÉÜÐÓÛɯÈÙÖÜÕËɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÚ×ÈÔɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȭɯ 

 

 

,$3'.#.+.&8ɯ 

3ÏÌɯÙÌÚÌÈÙÊÏɯÈ××ÙÖÈÊÏɯÐÕɯÛÏÐÚɯÚÛÜËàɯÐÕÝÖÓÝÌÚɯÈÕɯÌß×ÌÙÐÔÌÕÛÈÓɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÉà×ÈÚÚɯÙÈÛÌÚɯÈÊÙÖÚÚɯ

ÚÐÔÜÓÈÛÌËɯÌÔÈÐÓɯŗÓÛÌÙÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ3ÏÌɯÐÕËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌɯÐÕɯÛÏÐÚɯÚÛÜËàɯÐÚɯÛÏÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɅÚɯ×ÖÐÕÛɯÖÍɯ

ÖÙÐÎÐÕɯȹ (ɪÎÌÕÌÙÈÛÌËɯÝÚȭɯÏÜÔÈÕɪÊÙÈÍÛÌËȺȮɯÈÕËɯÛÏÌɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌɯÐÚɯÞÏÌÛÏÌÙɯÛÏÌɯÌÔÈÐÓɯÉà×ÈÚÚÌÚɯÛÏÌɯŗÓÛÌÙɯ

ÈÕËɯÙÌÈÊÏÌÚɯÛÏÌɯÐÕÉÖßȭɯ3ÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÐÚɯÚÛÜËàɯÐÚɯÓÐÔÐÛÌËɯÛÖɯÛÈÙÎÌÛÌËɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯȹÔÈÓÐÊÐÖÜÚɯÌÔÈÐÓÚȺɯÈÕËɯ

ÎÌÕÌÙÐÊɯÚ×ÈÔȮɯÚÜÊÏɯÈÚɯÜÕÚÖÓÐÊÐÛÌËɯÔÈÙÒÌÛÐÕÎɯÌÔÈÐÓÚȮɯÛÖɯÔÈÐÕÛÈÐÕɯÍÖÊÜÚɯÖÕɯÔÈÓÐÊÐÖÜÚɯÌÔÈÐÓÚȭɯ 

 

#ÈÛÈɯÊÖÓÓÌÊÛÐÖÕɯÈÕËɯ×ÙÌ×ÈÙÈÛÐÖÕ 

3ÏÌɯËÈÛÈɯÍÖÙɯÛÏÐÚɯÚÛÜËàɯÊÖÕÚÐÚÛɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÚ×ÈÕÕÐÕÎɯÛÏÙÌÌɯ×ÙÌÝÈÓÌÕÛɯ×ÏÐÚÏÐÕÎɯÛÏÌÔÌÚȯɯ ÊÊÖÜÕÛɯ

2ÌÊÜÙÐÛàɤ/ÈÚÚÞÖÙËɯ1ÌÚÌÛȮɯ%ÐÕÈÕÊÐÈÓɤ/ÈàÔÌÕÛȮɯÈÕËɯ#ÌÓÐÝÌÙàɤ2ÏÐ××ÐÕÎɯȹ%3"ȮɯƖƔƖƘȺȭɯ3ÞÖɯ×ÈÙÈÓÓÌÓɯËÈÛÈÚÌÛÚɯÞÌÙÌɯ

ÊÖÕÚÛÙÜÊÛÌËɯÛÖɯÙÌ×ÙÌÚÌÕÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÕËɯÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȮɯÚ×ÈÕÕÐÕÎɯÛÏÌɯ

ÛÏÙÌÌɯÛÏÌÔÌÚȭɯ 

 

/ÏÐÚÏÐÕÎɯÛÏÌÔÌÚ 

 ɯÚÌÛɯÖÍɯÊÖÔÔÖÕɯ×ÏÐÚÏÐÕÎɯÛÏÌÔÌɯÚÊÌÕÈÙÐÖÚɯÞÈÚɯËÌŗÕÌËɯÈÕËɯÜÚÌËɯÛÖɯÌÕÚÜÙÌɯÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯÙÌ×ÌÈÛÈÉÐÓÐÛàȭɯ$ÈÊÏɯ

ÌÔÈÐÓɯÈÊÙÖÚÚɯÈÓÓɯËÈÛÈÚÌÛÚɯÞÈÚɯÊÈÛÌÎÖÙÐáÌËɯÐÕÛÖɯÛÏÌɯÛÏÙÌÌɯÛÏÌÔÌÚɯÓÐÚÛÌËɯÈÉÖÝÌɯÈÕËɯÍÖÓÓÖÞÌËɯÛà×ÐÊÈÓɯÚÖÊÐÈÓɯ

ÌÕÎÐÕÌÌÙÐÕÎɯÛÈÊÛÐÊÚɯȹ%3"ȮɯƖƔƖƘȺȭɯ%ÖÊÜÚÐÕÎɯÖÕɯÛÏÌÔÌÚɯÏÌÓ×ÚɯÌÕÚÜÙÌɯÛÏÈÛɯÛÏÌɯÌÔÈÐÓÚɯÜÚÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÙÌŘÌÊÛɯÙÌÈÓɪ

ÞÖÙÓËɯ×ÏÐÚÏÐÕÎɯÊÖÕÛÌÕÛɯÈÕËɯÈÓÓÖÞÚɯÍÖÙɯÈɯÍÈÐÙɯÊÖÔ×ÈÙÐÚÖÕɯÈÊÙÖÚÚɯÈÓÓɯÔÖËÌÓÚȭɯ 
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,ÜÓÛÐ×ÓÌɯÎÌÕÌÙÈÛÐÝÌɯ (ɯÔÖËÌÓÚɯÞÌÙÌɯÜÚÌËɯÛÖɯÎÌÕÌÙÈÛÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÊÖÕÛÌÕÛȮɯÐÕÊÓÜËÐÕÎɯ&/3ɪƘȮɯ"ÓÈÜËÌɯƗȭƙȮɯ

&ÖÖÎÓÌɯ&ÌÔÐÕÐɯƕȭƙɯ/ÙÖȮɯÈÕËɯß (ɯ&ÙÖÒɯƖȭɯ3ÖɯÌÕÚÜÙÌɯÊÖÔ×ÈÙÈÉÐÓÐÛàȮɯÌÈÊÏɯÔÖËÌÓɯÞÈÚɯ×ÙÖÔ×ÛÌËɯÜÕËÌÙɯÐËÌÕÛÐÊÈÓɯ

ÊÖÕËÐÛÐÖÕÚɯÛÖɯ×ÙÖËÜÊÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÍÖÙɯÌÈÊÏɯÛÏÌÔÌȭɯ/ÙÖÔ×ÛÚɯÞÌÙÌɯËÌÚÐÎÕÌËɯÛÖɯÔÐÔÐÊɯÙÌÈÓÐÚÛÐÊɯ×ÏÐÚÏÐÕÎɯ

ÓÈÕÎÜÈÎÌȮɯÞÏÐÓÌɯÚÛÈÕËÈÙËÐáÐÕÎɯÚ×ÌÊÐŗÊɯ×ÈÙÈÔÌÛÌÙÚɯÚÜÊÏɯÈÚɯÊÙÌÈÛÐÝÐÛàɤÛÌÔ×ÌÙÈÛÜÙÌɯÚÌŲÐÕÎÚȭɯ ÓÓɯ (ɪÎÌÕÌÙÈÛÌËɯ

ÌÔÈÐÓÚɯÞÌÙÌɯÔÈÕÜÈÓÓàɯÙÌÝÐÌÞÌËɯÛÖɯÝÌÙÐÍàɯÛÏÈÛɯÛÏÌàɯÔÌÛɯÛÏÌɯËÌŗÕÌËɯ×ÏÐÚÏÐÕÎɯÊÙÐÛÌÙÐÈȭɯ3ÏÌɯ (ɯÔÖËÌÓÚɯÞÌÙÌɯ

ÐÕÚÛÙÜÊÛÌËɯÛÖɯÜÚÌɯ×ÓÈÊÌÏÖÓËÌÙɯÊÖÔ×ÈÕàɯÕÈÔÌÚȮɯɯËÜÔÔàɯ41+ÚȮɯÈÕËɯŗÊÛÐÖÕÈÓɯ×ÌÙÚÖÕɯÕÈÔÌÚȭɯ3ÏÐÚɯÈ××ÙÖÈÊÏɯ

ÈÓÓÖÞÌËɯÛÏÌɯÎÌÕÌÙÈÛÐÖÕɯÖÍɯËÐÝÌÙÚÌɯàÌÛɯÙÌÈÓÐÚÛÐÊɯÊÖÕÛÙÖÓÓÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ$ÈÊÏɯ (ɯ,ÖËÌÓɯ×ÙÖËÜÊÌËɯƖƙƖɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯȹƜƘɯ×ÌÙɯÛÏÌÔÌȺȮɯÍÖÙɯÈɯÛÖÛÈÓɯÖÍɯƕȮƔƔƜȭɯɯ3ÏÌɯÌßÈÊÛɯÚÊÙÐ×ÛɯÜÚÌËɯÛÖɯÔÈÒÌɯÛÏÌɯ (ɯÔÖËÌÓÚɯÎÌÕÌÙÈÛÌɯ

ÔÈÓÐÊÐÖÜÚɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÊÈÕÕÖÛɯÉÌɯÚÏÈÙÌËɯÍÖÙɯÚÈÍÌÛàɯÈÕËɯÚÌÊÜÙÐÛàɯÙÌÈÚÖÕÚȭ 
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×ÜÉÓÐÊɯÙÌ×ÖÚÐÛÖÙàɯÖÍɯÚ×ÈÔɯÈÕËɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚȭɯ3Öɯ×ÈÙÈÓÓÌÓɯÛÏÌɯ (ɯËÈÛÈÚÌÛÚȮɯÏÜÔÈÕɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯ

ŗÓÛÌÙÌËɯÈÕËɯÚÌÓÌÊÛÌËɯÛÖɯÈÓÐÎÕɯÞÐÛÏɯÛÏÌɯÛÏÙÌÌɯÚÌÓÌÊÛÌËɯÛÏÌÔÌÚȭɯ ÙÊÏÐÝÌÚɯÍÙÖÔɯƖƔƖƙȮɯƖƔƖƘȮɯƖƔƖƗȮɯÈÕËɯƖƔƖƖɯÞÌÙÌɯ

×ÈÙÚÌËɯÈÕËɯÊÓÌÈÕÌËȭɯ(ÙÙÌÓÌÝÈÕÛɯÖÙɯÖÜÛËÈÛÌËɯÚ×ÈÔɯÞÈÚɯŗÓÛÌÙÌËɯÖÜÛɯÛÖɯÍÖÊÜÚɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÐÚɯÚÛÜËàɯÖÕɯÔÈÓÐÊÐÖÜÚɯ

ÌÔÈÐÓÚȭɯ$ÈÊÏɯÚÌÓÌÊÛÌËɯÌÔÈÐÓɯÞÈÚɯÚÛÈÕËÈÙËÐáÌËɯÉàɯÙÌÔÖÝÐÕÎɯ×ÌÙÚÖÕÈÓɯÐËÌÕÛÐŗÌÙÚɯÈÕËɯÙÌ×ÓÈÊÐÕÎɯÓÐÝÌɯÓÐÕÒÚɯÞÐÛÏɯ

ËÜÔÔàɯËÈÛÈȭɯ ÍÛÌÙɯÊÓÌÈÕÐÕÎɯÛÏÌɯÊÖÔ×ÓÌÛÌɯÛÏÙÌÌɯÏÜÔÈÕɯËÈÛÈÚÌÛÚȮɯÛÖÛÈÓÐÕÎɯƖƙƖɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯȹƜƘɯ×ÌÙɯÛÏÌÔÌȺȮɯ

ÛÏÌɯËÈÛÈÚÌÛÚɯÞÌÙÌɯÔÐÙÙÖÙÌËɯÛÖɯÔÈÛÊÏɯÛÏÌɯÚÐáÌɯÈÕËɯÛÏÌÔÌÚɯÖÍɯÌÈÊÏɯ (ɯÔÖËÌÓɅÚɯÚÌÛȭɯ3ÏÐÚɯàÐÌÓËÚɯÈɯÛÖÛÈÓɯÖÍɯƕȮƖƚƔɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÜÚÌËɯÐÕɯÛÏÐÚɯÌß×ÌÙÐÔÌÕÛɯȹƖƙƖɯÌÔÈÐÓÚɯǺɯƙɯÖÙÐÎÐÕÚɯǻɯƕȮƖƚƔȺȭ 
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/àÛÏÖÕɯÚÊÙÐ×ÛÚɯÞÌÙÌɯËÌÝÌÓÖ×ÌËɯÛÖɯÈÜÛÖÔÈÛÌɯ,(,$ɯÏÌÈËÌÙɯÚÛÙÐ××ÐÕÎȮɯÒÌàÞÖÙËɪÉÈÚÌËɯÛÏÌÔÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕȮɯ

×ÓÈÊÌÏÖÓËÌÙɯÚÜÉÚÛÐÛÜÛÐÖÕȮɯÈÕËɯÙÌÔÖÝÈÓɯÖÍɯÕÖÕɪÛÌßÛɯÈÙÛÐÍÈÊÛÚȮɯÛÏÌÙÌÉàɯÌÕÚÜÙÐÕÎɯÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯÙÌ×ÌÈÛÈÉÐÓÐÛàȭɯ

$ÈÊÏɯ×ÙÖÊÌÚÚÌËɯÌÔÈÐÓɯÞÈÚɯÔÈÕÜÈÓÓàɯÙÌÝÐÌÞÌËɯÛÖɯÌÕÚÜÙÌɯÐÛɯÈÓÐÎÕÌËɯÞÐÛÏɯÛÏÌɯÐÕÛÌÕËÌËɯ×ÏÐÚÏÐÕÎɯÛÏÌÔÌɯÈÕËɯ
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,ÖËÌÓÌËɯÈÍÛÌÙɯ&ÔÈÐÓɀÚɯÚ×ÈÔɯŗÓÛÌÙɯÏÌÜÙÐÚÛÐÊɯÈÕËɯÈÎÎÙÌÚÚÐÝÌÕÌÚÚȭɯ&ÔÈÐÓɅÚɯŗÓÛÌÙÐÕÎɯÚàÚÛÌÔȮɯÖÍÛÌÕɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯ

Ɂ2×ÈÔ!ÙÈÐÕȮɂɯÌÔ×ÓÖàÚɯÈɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯÊÖÕÛÌÕÛɪÉÈÚÌËɯÙÜÓÌÚɯÈÕËɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎȭɯ6ÏÌÕɯÛÏÌɯÌÔÜÓÈÛÐÖÕɯÐÚɯ

ÙÜÕÕÐÕÎȮɯÈɯÕÜÔÌÙÐÊɯÚÊÖÙÌɯÐÚɯÊÖÔ×ÜÛÌËɯÍÖÙɯÌÈÊÏɯÌÔÈÐÓɯÉÈÚÌËɯÖÕɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÍÌÈÛÜÙÌÚȭɯ/ÜÉÓÐÚÏÌËɯÎÜÐËÌÚɯÈÕËɯ

ÙÌÚÌÈÙÊÏɯÖÕɯÚ×ÈÔɯÞÖÙËÚɯÈÕËɯÛÙÐÎÎÌÙÚɯÐÕŘÜÌÕÊÌËɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÏÌÜÙÐÚÛÐÊÚȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯ×ÏÐÚÏÐÕÎɯ

ÒÌàÞÖÙËÚɯÚÜÊÏɯÈÚɯɁÉÈÕÒɂȮɯɁÈÊÊÖÜÕÛɂȮɯÈÕËɯɁÝÌÙÐÍàɂɯÈÙÌɯÏÐÎÏɪÜÙÎÌÕÊàɯ×ÏÙÈÚÌÚȰɯÍÜÙÛÏÌÙÔÖÙÌȮɯ×ÏÙÈÚÌÚɯÚÜÊÏɯÈÚɯ

ɁÐÔÔÌËÐÈÛÌÓàɂɯÈÕËɯɁÜÙÎÌÕÛɂɯÞÌÙÌɯÈÚÚÐÎÕÌËɯÙÌÓÈÛÐÝÌÓàɯÏÐÎÏɯÞÌÐÎÏÛÚɯÐÕɯ&ÔÈÐÓɅÚɯÔÖËÌÓȮɯÙÌŘÌÊÛÐÕÎɯ&ÔÈÐÓɅÚɯ

ÛÌÕËÌÕÊàɯÛÖɯ×ÌÕÈÓÐáÌɯÚÜÊÏɯÚÐÎÕÈÓÚȭɯ3ÏÌɯ&ÔÈÐÓɯÌÔÜÓÈÛÖÙɯÞÈÚɯÊÖÕŗÎÜÙÌËɯÞÐÛÏɯÈɯÛÐÎÏÛɯÛÏÙÌÚÏÖÓËɯÖÍɯƔȭƖƖɯÖÕɯÈɯ

ÕÖÙÔÈÓÐáÌËɯƔɪƕɯÚÊÈÓÌȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯ&ÔÈÐÓɅÚɯÒÕÖÞÕɯÈÎÎÙÌÚÚÐÝÌɯÚÛÈÕÊÌɯÈÎÈÐÕÚÛɯÚ×ÈÔɯȹ6ÌÕȮɯƖƔƖƘȺȭɯ6ÏÌÕɯÛÏÐÚɯÐÚɯ

È××ÓÐÌËȮɯÈÕàɯÌÔÈÐÓɯÞÐÛÏɯÈɯÚ×ÈÔɯÚÊÖÙÌɯÖÍɯƔȭƖƖɯÖÙɯÈÉÖÝÌɯÐÚɯÊÓÈÚÚÐŗÌËɯÈÚɯÚ×ÈÔɯÉàɯÛÏÌɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓɯŗÓÛÌÙȭɯ 

 

$ÔÜÓÈÛÌËɯ.ÜÛÓÖÖÒɯŗÓÛÌÙ 
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,ÖËÌÓÌËɯÈÍÛÌÙɯ,ÐÊÙÖÚÖÍÛɯƗƚƙɯ#ÌÍÌÕËÌÙɀÚɯ.ÜÛÓÖÖÒɯÚ×ÈÔɯŗÓÛÌÙÐÕÎɯ×ÖÓÐÊÐÌÚɯÈÕËɯÏÌÜÙÐÚÛÐÊÚȭɯ(ÕɯÛÏÐÚɯÚÛÜËàȮɯ.ÜÛÓÖÖÒɅÚɯ

ÉÈÚÌÓÐÕÌɯÛÏÙÌÚÏÖÓËɯÞÈÚɯÚÌÛɯÈÚɯƔȭƗƔɯȹÔÖËÌÙÈÛÌɯÚÌÕÚÐÛÐÝÐÛàȺȭɯ3ÏÌɯÏÌÜÙÐÚÛÐÊɯÙÜÓÌÚɯÜÚÌËɯÐÕɯÛÏÐÚɯÌÔÜÓÈÛÐÖÕɯÔÖËÌÙÈÛÌÓàɯ

×ÌÕÈÓÐáÌɯÚÛÈÕËÈÙËɯÚ×ÈÔɯÛÌÙÔÚɯÚÜÊÏɯÈÚɯɁÐÕÝÖÐÊÌɂȮɯɁËÖÊÜÔÌÕÛɂȮɯÈÕËɯɁ×ÈàÔÌÕÛɂȮɯÈÚɯÞÌÓÓɯÈÚɯÚÜÚ×ÐÊÐÖÜÚɯ

ÈŲÈÊÏÔÌÕÛÚɯÈÕËɯÒÌàÞÖÙËÚɯÙÌÓÈÛÌËɯÛÖɯÊÙÌËÌÕÛÐÈÓÚȮɯÈËËÐÕÎɯÈɯÚ×ÈÔɯÚÊÖÙÌɯÖÍɯȹǶƔȭƕƔȺɯȹ*ÖÕÛÖÙÚÒààȮɯƖƔƖƙȺȭɯ,ÜÓÛÐ×ÓÌɯ

×ÈàÔÌÕÛɪÙÌÓÈÛÌËɯÐÛÌÔÚɯÈËËÌËɯÈɯȹǶƔȭƜȺɯÚÊÖÙÌȮɯÈÕËɯÏÐÕÛÚɯÖÍɯÈÊÊÖÜÕÛɯÊÙÌËÌÕÛÐÈÓɯÝÌÙÐŗÊÈÛÐÖÕɯÈËËÌËɯÈɯȹǶƔȭƔƙȺɯÚÊÖÙÌȭɯ

6ÐÛÏɯÈÓÓɯÛÏÐÚɯÐÕɯÔÐÕËȮɯÞÏÌÕɯÈÕɯÌÔÈÐÓɅÚɯÚ×ÈÔɯÚÊÖÙÌɯÙÌÈÊÏÌËɯƔȭƗƔɯÖÙɯÏÐÎÏÌÙȮɯÐÛɯÞÈÚɯŘÈÎÎÌËɯÈÚɯÚ×ÈÔɯÉàɯÛÏÌɯ

ÌÔÜÓÈÛÌËɯ.ÜÛÓÖÖÒɯÔÖËÌÓȭɯ3ÏÐÚɯÊÖÕŗÎÜÙÈÛÐÖÕɯÙÌŘÌÊÛÚɯÛÏÌɯÎÜÐËÈÕÊÌɯÈÕËɯËÌ×ÓÖàÔÌÕÛɯ×ÙÈÊÛÐÊÌÚɯÖÍɯÔÈÕàɯÙÌÈÓɯ
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$ÔÜÓÈÛÌËɯ8ÈÏÖÖɯŗÓÛÌÙ 
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È××ÙÖÈÊÏɯÏÈÚɯÏÐÚÛÖÙÐÊÈÓÓàɯÛÖÓÌÙÈÛÌËɯÔÈÙÒÌÛÐÕÎɯÊÖÕÛÌÕÛȮɯÚÖɯÛÏÌɯÌÔÜÓÈÛÖÙɯÈÚÚÐÎÕÌËɯÙÌÓÈÛÐÝÌÓàɯÓÖÞɯÞÌÐÎÏÛÚɯÛÖɯ

×ÙÖÔÖÛÐÖÕÈÓɯÞÖÙËÚɯÚÜÊÏɯÈÚɯɁÍÙÌÌɂȮɯɁÖřÌÙɂȮɯɁÓÐÔÐÛÌËɯÛÐÔÌɂȮɯÈÕËɯÈÓÓɪÊÈ×Úɯ×ÏÙÈÚÌÚȮɯÞÏÐÊÏɯÈɯŗÓÛÌÙɯÓÐÒÌɯ&ÔÈÐÓɯÔÐÎÏÛɯ

ŘÈÎɯÔÖÙÌɯÈÎÎÙÌÚÚÐÝÌÓàɯȹ8ÈÏÖÖɯ2ÌÕËÌÙɯ'ÜÉȮɯƖƔƖƙȺȭɯ(ÕɯÛÏÌɯÌÔÜÓÈÛÌËɯŗÓÛÌÙȮɯÌßÊÌÚÚÐÝÌɯÊÈ×ÐÛÈÓÐáÈÛÐÖÕɯÛÙÐÎÎÌÙÌËɯÈɯ

ȹǶƔȭƔƙȺȰɯÌÈÊÏɯÏà×ÌÙÓÐÕÒɯÊÖÕÛÙÐÉÜÛÌËɯÈɯȹǶƔȭƔƙȺȰɯÈÕËɯÜÙÎÌÕÊàɯÞÖÙËÚɯÊÖÕÛÙÐÉÜÛÌËɯÈɯȹǶƔȭƔƖȺɯÛÖɯÛÏÌɯÚÊÖÙÌȭɯ(ÍɯÈÕɯÌÔÈÐÓɀÚɯ

ÚÊÖÙÌɯÙÌÈÊÏÌËɯƔȭƗƜȮɯÐÛɯÞÖÜÓËɯÉÌɯÔÈÙÒÌËɯÈÚɯÚ×ÈÔɯÐÕɯÛÏÌɯ8ÈÏÖÖɯÌÔÜÓÈÛÐÖÕȭɯ3ÏÐÚɯËÌÚÐÎÕɯÐÕÛÌÕÛÐÖÕÈÓÓàɯÛÌÚÛÚɯÈɯ

ÚÊÌÕÈÙÐÖɯÐÕɯÞÏÐÊÏɯ8ÈÏÖÖɀÚɯŗÓÛÌÙɯÐÚɯÔÖÙÌɯ×ÌÙÔÐÚÚÐÝÌȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯŗÕËÐÕÎÚɯÛÏÈÛɯ8ÈÏÖÖɯÏÈÚɯÏÐÚÛÖÙÐÊÈÓÓàɯ

ÈÓÓÖÞÌËɯÔÖÙÌɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÛÏÙÖÜÎÏɯÛÏÈÕɯ&ÔÈÐÓɤ.ÜÛÓÖÖÒɯȹ.×ÈÙÈɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ 

 

2×ÈÔ ÚÚÈÚÚÐÕɯŗÓÛÌÙ 

2×ÈÔ ÚÚÈÚÚÐÕɯÐÚɯÈÕɯÖ×ÌÕɪÚÖÜÙÊÌɯÚÌÊÜÙÐÛàɯŗÓÛÌÙȰɯÍÖÙɯÛÏÐÚɯÚÛÜËàȮɯÐÛɯÞÈÚɯÜÚÌËɯÐÕɯÐÛÚɯËÌÍÈÜÓÛɯÊÖÕŗÎÜÙÈÛÐÖÕɯÈÕËɯÐÕɯ

ÙÌÓÈßÌËɯÊÖÕŗÎÜÙÈÛÐÖÕÚȭɯ(ÕÚÛÌÈËɯÖÍɯÈ××ÓàÐÕÎɯÈɯÏÌÜÙÐÚÛÐÊɯÔÖËÌÓɯÚÜÊÏɯÈÚɯÛÏÌɯÖÕÌɯÈÉÖÝÌȮɯ2×ÈÔ ÚÚÈÚÚÐÕɯÊÖÔ×ÜÛÌÚɯÈɯ

Ú×ÈÔɯÚÊÖÙÌɯÉÈÚÌËɯÖÕɯÈɯÚÌÛɯÖÍɯÙÜÓÌÚȭɯ3ÏÌɯËÌÍÈÜÓÛɯÛÏÙÌÚÏÖÓËɯÍÖÙɯ2×ÈÔ ÚÚÈÚÚÐÕɯÐÚɯƙȭƔɯȹ ×ÈÊÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯÕȭËȭȺȭɯ

(ÕɯÛÏÐÚɯÚÛÜËàȮɯÌÈÊÏɯÞÈÚɯ×ÙÖÊÌÚÚÌËɯÈÛɯËÐřÌÙÌÕÛɯÛÏÙÌÚÏÖÓËÚɯÖÍɯƘȭƜȮɯƙȭƔȮɯƙȭƙȮɯƚȭƔȮɯƚȭƙȮɯÈÕËɯƛȭƔȭɯ4ÚÐÕÎɯÔÜÓÛÐ×ÓÌɯ

ÛÏÙÌÚÏÖÓËÚɯÌÕÈÉÓÌÚɯÜÚɯÛÖɯÌßÈÔÐÕÌɯÏÖÞɯŗÓÛÌÙɯÌřÌÊÛÐÝÌÕÌÚÚɯÝÈÙÐÌÚɯÈÚɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÈËÑÜÚÛɯÛÏÌÐÙɯÛÏÙÌÚÏÖÓËɯ

ÚÌÕÚÐÛÐÝÐÛàȭɯ#ÜÙÐÕÎɯ×ÙÖÊÌÚÚÐÕÎȮɯÌÈÊÏɯÌÔÈÐÓɯÞÈÚɯÍÌËɯÛÖɯ2×ÈÔ ÚÚÈÚÚÐÕɀÚɯÚ×ÈÔÊɯÊÓÐÌÕÛȮɯÞÏÐÊÏɯÙÌÛÜÙÕÌËɯÈɯÚÊÖÙÌɯÈÕËɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕɯÐÍɯ×ÙÖÊÌÚÚÐÕÎɯÛÐÔÌËɯÖÜÛȮɯÞÏÐÊÏɯÏÈ××ÌÕÌËɯÛÖɯƕɤƕƖƚƔɯȹƔȭƔƜǔȺɯÖÍɯÌÔÈÐÓÚȭɯ6ÏÌÕɯÛÏÐÚɯÖÊÊÜÙÙÌËȮɯÈɯ

ÕÌÜÛÙÈÓɯÚÊÖÙÌɯÞÈÚɯÈÚÚÐÎÕÌËɯÛÖɯÈÝÖÐËɯÉÐÈÚÐÕÎɯÛÏÌɯÙÌÚÜÓÛÚɯÐÕɯÍÈÝÖÙɯÖÍɯ×ÙÐÖÙɯÖÉÚÌÙÝÈÛÐÖÕÚȭɯ3ÌÚÛÐÕÎɯÈÊÙÖÚÚɯÈɯÙÈÕÎÌɯÖÍɯ

ÛÏÙÌÚÏÖÓËÚɯ×ÙÖÝÐËÌÚɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÝÐÌÞɯÖÍɯ2×ÈÔ ÚÚÈÚÚÐÕɅÚɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÍÙÖÔɯÚÛÙÐÊÛÌÙɯÛÖɯÔÖÙÌɯÓÌÕÐÌÕÛɯ

ÚÌŲÐÕÎÚȭɯ ÓÓɯŗÓÛÌÙɯÚÌŲÐÕÎÚɯÈÙÌɯÚÏÖÞÕɯÐÕɯ%ÐÎÜÙÌɯƖȭɯ 

 

 ÓÓɯŗÓÛÌÙɯÛÌÚÛÚɯÞÌÙÌɯÙÜÕɯÝÐÈɯ/àÛÏÖÕɯÚÊÙÐ×ÛÚɯÛÏÈÛɯÚÌÕÛɯÌÈÊÏɯÌÔÈÐÓɯÛÏÙÖÜÎÏɯÛÏÌɯÚÐÔÜÓÈÛÌËɯŗÓÛÌÙÚȮɯÙÌÊÖÙËÐÕÎɯÛÏÌɯ

ÙÌÚÜÓÛÚɯÍÖÙɯÌÈÊÏɯÌÔÈÐÓɯÈÕËɯÔÖËÌÓɯȹÞÏÌÛÏÌÙɯÐÛɯÙÌÈÊÏÌËɯÛÏÌɯÐÕÉÖßɯÖÙɯÞÈÚɯŗÓÛÌÙÌËɯÛÖɯÚ×ÈÔȺȭɯ3ÏÌɯÍÙÈÔÌÞÖÙÒɯÓÖÎÚɯ

ÔÌÛÈËÈÛÈɯÍÖÙɯÍÖÙÌÕÚÐÊɯ×ÜÙ×ÖÚÌÚɯÙÌÓÈÛÌËɯÛÖɯËÈÛÈɯÐÕÛÌÎÙÐÛàȮɯÚÏÖÞÚɯÛÏÌɯÈÚÚÐÎÕÌËɯÚ×ÈÔɯÚÊÖÙÌȮɯÈÕËɯ×ÙÖÝÐËÌÚɯÚ×ÌÊÐŗÊɯ

ŗÓÌɯÐÕÍÖÙÔÈÛÐÖÕȭɯ3ÏÐÚɯÌÕÚÜÙÌÚɯÛÏÈÛɯÛÏÌɯÌß×ÌÙÐÔÌÕÛɯÐÚɯÙÌ×ÙÖËÜÊÐÉÓÌɯÈÕËɯÊÈÕɯÉÌɯÌÈÚÐÓàɯÛÙÈÊÌËɯÍÖÙɯÈÜËÐÛÐÕÎɯ

×ÜÙ×ÖÚÌÚȮɯÈÚɯÚÏÖÞÕɯÐÕɯ%ÐÎÜÙÌɯƗȭɯ 
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%ÐÎÜÙÌɯƖȯɯ

'ÌÜÙÐÚÛÐÊɯÛÏÙÌÚÏÖÓËɯÝÈÓÜÌÚɯÈÕËɯÊÖÕŗÎÜÙÈÛÐÖÕɯ×ÈÙÈÔÌÛÌÙÚɯÜÚÌËɯÍÖÙɯÚ×ÈÔɪŗÓÛÌÙɯÌÔÜÓÈÛÐÖÕȮɯÐÕÊÓÜËÐÕÎɯ

2×ÈÔ ÚÚÈÚÚÐÕɯÚÊÖÙÌɯÛÏÙÌÚÏÖÓËÚɯÈÕËɯ×ÙÖÝÐËÌÙɪÚ×ÌÊÐŗÊɯÊÜÛÖřɯÝÈÓÜÌÚȭ 

%ÐÎÜÙÌɯƗȯɯ

$ßÌÊÜÛÐÖÕɯÔÌÛÈËÈÛÈɯÈÕËɯÙÜÕÛÐÔÌɯ×ÈÙÈÔÌÛÌÙÚɯÎÌÕÌÙÈÛÌËɯËÜÙÐÕÎɯÚ×ÈÔɪŗÓÛÌÙɯÌÔÜÓÈÛÐÖÕȮɯËÖÊÜÔÌÕÛÐÕÎɯÛÏÙÌÚÏÖÓËɯ

ÚÌŲÐÕÎÚȮɯ×ÙÖÊÌÚÚÐÕÎɯÝÖÓÜÔÌȮɯÈÕËɯÚàÚÛÌÔɯÌÕÝÐÙÖÕÔÌÕÛɯÍÖÙɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàȭ 

 

"ÖËÌɯÉÙÌÈÒËÖÞÕɯÌß×ÓÈÐÕÌË 

3ÖɯÚÜ××ÖÙÛɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯÈÕËɯÌÕÚÜÙÌɯÊÖÕÚÐÚÛÌÕÛɯÛÙÌÈÛÔÌÕÛɯÈÊÙÖÚÚɯÈÓÓɯÌÔÈÐÓÚȮɯÛÏÌɯŗÓÛÌÙÐÕÎɯÓÖÎÐÊɯÐÕɯÛÏÐÚɯÚÛÜËàɯ

ÞÈÚɯÐÔ×ÓÌÔÌÕÛÌËɯÐÕɯÈɯ/àÛÏÖÕɪÉÈÚÌËɯÌÔÜÓÈÛÐÖÕɯÍÙÈÔÌÞÖÙÒȭɯ3ÏÐÚɯÊÖËÌɯÓÖÈËÚɯÌÈÊÏɯËÈÛÈÚÌÛȮɯÕÖÙÔÈÓÐáÌÚɯÐÛÚɯŗÌÓËÚȮɯ

ÈÕËɯÊÖÕÚÛÙÜÊÛÚɯÈÕɯÌÔÈÐÓɯÖÉÑÌÊÛɯÊÖÕÛÈÐÕÐÕÎɯÛÏÌɯÚÜÉÑÌÊÛɯÈÕËɯÉÖËàɯÛÌßÛȮɯÈÓÖÕÎɯÞÐÛÏɯÚÐÔÜÓÈÛÌËɯÈÜÛÏÌÕÛÐÊÈÛÐÖÕɯ

ÔÌÛÈËÈÛÈɯȹ2/%Ȯɯ#*(,ȮɯÈÕËɯ#, 1"Ⱥȭɯ3ÏÌɯÛÏÙÌÌɯÏÌÜÙÐÚÛÐÊɯÚÐÔÜÓÈÛÌËɯŗÓÛÌÙÚȮɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖȮɯÞÌÙÌɯ

ÐÔ×ÓÌÔÌÕÛÌËɯÞÐÛÏɯÚÌ×ÈÙÈÛÌɯÚÊÖÙÐÕÎɯÍÜÕÊÛÐÖÕÚɯÛÏÈÛɯÈ××ÓàɯÞÌÐÎÏÛÌËɯÒÌàÞÖÙËɯ×ÌÕÈÓÛÐÌÚɯȹ41+ɯÊÖÜÕÛÚȮɯÊÈ×ɯ

ËÌÛÌÊÛÐÖÕȮɯÈÕËɯÜÙÎÌÕÊàɯÊÜÌÚȺȮɯÞÏÐÊÏɯÈÙÌɯÛÏÌÕɯÕÖÙÔÈÓÐáÌËɯÛÖɯÛÏÌɯ×ÙÖÝÐËÌÙɪÚ×ÌÊÐŗÊɯÛÏÙÌÚÏÖÓËÚȭɯ3ÏÌɯÍÙÈÔÌÞÖÙÒɯ

ÜÚÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÈÓÚÖɯÐÕÛÌÎÙÈÛÌÚɯËÐÙÌÊÛÓàɯÞÐÛÏɯ2×ÈÔ ÚÚÈÚÚÐÕɯÛÏÙÖÜÎÏɯÛÏÌɯÚ×ÈÔÊɯÊÓÐÌÕÛȭɯ(ÛɯÊÈ×ÛÜÙÌÚɯÙÈÞɯÚÊÖÙÌÚɯ

ÈÕËɯÈ××ÓÐÌÚɯÈËËÐÛÐÖÕÈÓɯÈËÑÜÚÛÔÌÕÛÚɯÍÖÙɯÈÜÛÏÌÕÛÐÊÈÛÐÖÕɯÍÈÐÓÜÙÌÚȮɯÔÌÚÚÈÎÌɯÓÌÕÎÛÏɯÙÈÛÐÖÚȮɯÛÐÔÌɯÈÕÖÔÈÓÐÌÚȮɯÈÕËɯÛÖÕÌɯ

×ÌÕÈÓÛÐÌÚȭɯ3ÏÌɯÚÊÙÐ×ÛɯËÌÛÌÙÔÐÕÌÚɯÞÏÌÛÏÌÙɯÌÈÊÏɯÌÔÈÐÓɯÉà×ÈÚÚÌÚɯÌÈÊÏɯŗÓÛÌÙȮɯÓÖÎÚɯÛÏÌɯÙÌÚÜÓÛȮɯÈÕËɯÈÎÎÙÌÎÈÛÌÚɯÛÏÌɯ

ÖÜÛÊÖÔÌÚɯÉàɯÔÖËÌÓɯÈÕËɯÛÏÙÌÚÏÖÓËȭɯ2Ðßɯ2×ÈÔ ÚÚÈÚÚÐÕɯÊÖÕŗÎÜÙÈÛÐÖÕÚɯȹƘȭƜɪƛȭƔȺɯÈÙÌɯÈÜÛÖÔÈÛÐÊÈÓÓàɯÚÞÌ×ÛȮɯÞÐÛÏɯÈÓÓɯ

ÙÌÚÜÓÛÚȮɯÚÜÔÔÈÙÐÌÚȮɯÈÕËɯÙÜÕɯÔÌÛÈËÈÛÈɯÚÈÝÌËɯÐÕɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÍÖÓËÌÙÚȭɯ#ÌÛÌÙÔÐÕÐÚÛÐÊɯÉÌÏÈÝÐÖÙɯÐÚɯÌÕÚÜÙÌËɯÉàɯ

ÚÌÌËÐÕÎɯÈÓÓɯÙÈÕËÖÔɯÊÖÔ×ÖÕÌÕÛÚɯÞÐÛÏɯÈɯŗßÌËɯÚÌÌËȮɯÛÏÌÙÌÉàɯÈÓÓÖÞÐÕÎɯÛÏÌɯŗÓÛÌÙÐÕÎɯ×ÙÖÊÌÚÚɯÛÖɯÉÌɯÙÌɪÌÝÈÓÜÈÛÌËɯ

ÜÕËÌÙɯÐËÌÕÛÐÊÈÓɯÊÖÕËÐÛÐÖÕÚȭɯ3ÏÐÚɯÊÖËÌɯÚÌÙÝÌÚɯÈÚɯÈɯÊÖÕÛÙÖÓÓÌËȮɯÔÜÓÛÐɪŗÓÛÌÙɯÛÌÚÛɯÏÈÙÕÌÚÚɯÛÏÈÛɯÌÝÈÓÜÈÛÌÚɯÉà×ÈÚÚɯÙÈÛÌÚɯ

ÍÖÙɯÌÔÈÐÓÚɯÍÙÖÔɯËÐřÌÙÌÕÛɯÖÙÐÎÐÕÚɯÈÕËɯÛÏÌÐÙɯÙÌÚ×ÖÕÚÌÚɯÛÖɯÝÈÙÐÖÜÚɯÚÐÔÜÓÈÛÌËɯŗÓÛÌÙÚȭɯ 

 

 ÕÈÓàÚÐÚ 

.ÕÊÌɯÈÓÓɯÛÏÌɯÛÌÚÛɯÌÔÈÐÓÚɯÏÈËɯÉÌÌÕɯÙÜÕɯÛÏÙÖÜÎÏɯÌÈÊÏɯŗÓÛÌÙɯÌÕÝÐÙÖÕÔÌÕÛȮɯÛÏÌɯÖÜÛÊÖÔÌÚɯÞÌÙÌɯÊÖÓÓÌÊÛÌËɯÍÖÙɯ

ÚÛÈÛÐÚÛÐÊÈÓɯÈÕÈÓàÚÐÚȭɯ3ÏÌɯŗÓÛÌÙɯÉà×ÈÚÚɯÙÈÛÌɯÐÚɯËÌŗÕÌËɯÈÚɯÛÏÌɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÛÏÈÛɯÞÌÙÌɯÕÖÛɯÉÓÖÊÒÌËȭɯ
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!à×ÈÚÚɯÙÈÛÌÚɯÞÌÙÌɯÊÈÓÊÜÓÈÛÌËɯÚÌ×ÈÙÈÛÌÓàɯÍÖÙɯÌÈÊÏɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯÌÔÈÐÓɯÖÙÐÎÐÕɯÈÕËɯÛÏÌɯŗÓÛÌÙȭɯ3ÏÐÚɯÚÛÜËàɯÜÚÌÚɯÛÞÖɯ

ÚÛÈÛÐÚÛÐÊÈÓɯÛÌÚÛÚȭɯ 

 

"ÏÐɪÚØÜÈÙÌɯÛÌÚÛɯÖÍɯÐÕËÌ×ÌÕËÌÕÊÌ 

4ÚÌËɯÛÖɯËÌÛÌÙÔÐÕÌɯÐÍɯÛÏÌÙÌɯÐÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯȹ (ɯÝÚȭɯÏÜÔÈÕȺɯÈÕËɯÌÔÈÐÓɯÖÜÛÊÖÔÌɯȹÉà×ÈÚÚɯÝÚɯ

ÉÓÖÊÒÌËȺɯÈÊÙÖÚÚɯÈÓÓɯÛÏÌɯÊÖÔÉÐÕÌËɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖȭɯ3ÏÐÚɯÛÌÚÛɯÌÝÈÓÜÈÛÌÚɯÛÏÌɯÕÜÓÓɯÏà×ÖÛÏÌÚÐÚɯÛÏÈÛɯ

Éà×ÈÚÚɯÚÜÊÊÌÚÚɯÐÚɯÐÕËÌ×ÌÕËÌÕÛɯÖÍɯÛÏÌɯÌÔÈÐÓɯÖÙÐÎÐÕȭɯ 

 

3ÞÖɪ×ÙÖ×ÖÙÛÐÖÕɯ9ɪÛÌÚÛÚ 

3ÖɯËÐÙÌÊÛÓàɯÊÖÔ×ÈÙÌɯÛÏÌɯÉà×ÈÚÚɯÙÈÛÌÚɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕËɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÍÖÙɯÌÈÊÏɯŗÓÛÌÙɯÊÖÕËÐÛÐÖÕȭɯ

2×ÌÊÐŗÊÈÓÓàȮɯÖÕÌɪÛÈÐÓÌËɯ9ɪÛÌÚÛÚɯÞÌÙÌɯÜÚÌËɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯÛÏÌɯ (ɯÉà×ÈÚÚɯÙÈÛÌɯÌßÊÌÌËÚɯÛÏÌɯÏÜÔÈÕɯÉà×ÈÚÚɯÙÈÛÌȭ 

 

%ÖÙɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯÈɯ"ÏÐɪÚØÜÈÙÌɯÛÙÌÕËɯÛÌÚÛɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÍÖÙɯÌÈÊÏɯÛÏÙÌÚÏÖÓËɯÛÖɯÈÚÚÌÚÚɯÞÏÌÛÏÌÙɯÛÏÌɯ×ÏÐÚÏÐÕÎɯ

ÌÔÈÐÓɯÚÜÊÊÌÚÚɯÙÈÛÌɯÐÕÊÙÌÈÚÌÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÈÚɯÛÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕɯÛÏÙÌÚÏÖÓËɯÉÌÊÖÔÌÚɯÔÖÙÌɯÓÌÕÐÌÕÛȭɯ 

 

 ÓÓɯÚÛÈÛÐÚÛÐÊÈÓɯÛÌÚÛÚɯÜÚÌɯÈɯÚÐÎÕÐŗÊÈÕÊÌɯÓÌÝÌÓɯÖÍɯϔɯǻɯƔȭƔƙȭ 

 

1$24+32 

 ɯÛÖÛÈÓɯÖÍɯƕȮƖƚƔɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯÚÌÕÛȮɯÞÐÛÏɯÌÈÊÏɯÖÙÐÎÐÕɯÚÌÕËÐÕÎɯƖƙƖɯÌÔÈÐÓÚɯÛÏÙÖÜÎÏɯÛÏÌɯÚÐÔÜÓÈÛÌËɯŗÓÛÌÙÚɭ

ÌÈÊÏɯÖÙÐÎÐÕɯÎÙÖÜ×ɯÚ×ÈÕÕÐÕÎɯÛÏÙÌÌɯÛÏÌÔÌÚɯÖÍɯÌØÜÈÓɯ×ÙÖ×ÖÙÛÐÖÕȭɯ%ÖÙɯÛÏÌɯÛÏÙÌÌɯÌÔÜÓÈÛÌËɯÌÔÈÐÓɯ×ÙÖÝÐËÌÙÚɯȹ&ÔÈÐÓȮɯ

.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖȺȮɯÛÏÌɯŗÓÛÌÙɯÖÜÛÊÖÔÌÚɯÙÌÝÌÈÓɯÈɯÊÓÌÈÙɯ×ÈŲÌÙÕȯɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÊÖÕÚÐÚÛÌÕÛÓàɯ

Éà×ÈÚÚɯÛÏÌÚÌɯŗÓÛÌÙÚɯÈÛɯÏÐÎÏÌÙɯÙÈÛÌÚɯÛÏÈÕɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚȮɯÈÚɯÚÏÖÞÕɯÐÕɯ%ÐÎÜÙÌɯƘȭ 

 

%ÐÎÜÙÌɯƘȯɯ!à×ÈÚÚɯÙÈÛÌÚɯȹǔȺɯÍÖÙɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕËɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÊÙÖÚÚɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓȮɯ

.ÜÛÓÖÖÒȮɯ8ÈÏÖÖȮɯÈÕËɯ2×ÈÔ ÚÚÈÚÚÐÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

 

(ÕɯÛÏÌɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓɯÌÕÝÐÙÖÕÔÌÕÛȮɯÙÖÜÎÏÓàɯƗƗɪƘƘǔɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÎÌÕÌÙÈÛÌËɯÉàɯ (ɯÉà×ÈÚÚÌËɯÛÏÌɯÔÖËÌÓɅÚɯ

ŗÓÛÌÙȮɯÞÏÌÙÌÈÚɯÖÕÓàɯƖƘǔɯÖÍɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯËÐËȭɯ3ÏÐÚɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓɯŗÓÛÌÙɯÉÓÖÊÒÌËɯÙÖÜÎÏÓàɯÛÏÙÌÌɪ
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ØÜÈÙÛÌÙÚɯÖÍɯÏÜÔÈÕɯ×ÏÐÚÏÐÕÎɯÈŲÌÔ×ÛÚȮɯÉÜÛɯÍÖÙɯÚ×ÌÊÐŗÊɯ (ɯÔÖËÌÓÚȮɯÐÛɯÔÐÚÚÌËɯÕÌÈÙÓàɯÏÈÓÍɯÖÍɯÛÏÌÔȭɯ3ÏÌɯÌÔÜÓÈÛÌËɯ

.ÜÛÓÖÖÒɯŗÓÛÌÙɯÚÏÖÞÌËɯÚÐÔÐÓÈÙɯÙÌÚÜÓÛÚȮɯÞÐÛÏɯÛÏÌɯÏÐÎÏÌÚÛɯÉà×ÈÚÚɯÙÈÛÌÚɯÖÉÚÌÙÝÌËɯÍÖÙɯ&ÙÖÒɪɯÈÕËɯ"ÓÈÜËÌɪÎÌÕÌÙÈÛÌËɯ

 (ɯÌÔÈÐÓÚɯÈÛɯƘƚȭƘǔɯÈÕËɯƘƖȭƙǔȮɯÙÌÚ×ÌÊÛÐÝÌÓàȮɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÖÚÌɯÍÖÙɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚȭɯ

$ÔÜÓÈÛÌËɯ8ÈÏÖÖɯÐÚɯÚÏÖÞÕɯÛÖɯÉÌɯÛÏÌɯÔÖÚÛɯ×ÌÙÔÐÚÚÐÝÌȰɯÛÏÌɯ"ÓÈÜËÌɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÉà×ÈÚÚÌËɯÛÏÌɯÌÔÜÓÈÛÌËɯ

8ÈÏÖÖɯŗÓÛÌÙÚɯƚƘȭƗǔɯÖÍɯÛÏÌɯÛÐÔÌȮɯÈÚɯËÐËɯÔÖÚÛɯÖÛÏÌÙɯ (ɯÔÖËÌÓÚȮɯÈÊÏÐÌÝÐÕÎɯÈɯÏÐÎÏÌÙɯÚÜÊÊÌÚÚɯÙÈÛÌɯÛÏÈÕɯÛÏÌɯÏÜÔÈÕɪ

ÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ 

 

 ɯ"ÏÐɪÚØÜÈÙÌɯÛÌÚÛɯÖÍɯÐÕËÌ×ÌÕËÌÕÊÌɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÈÊÙÖÚÚɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖɯÛÖɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÝÈÓÐËÈÛÌɯ

ÛÏÌÚÌɯÖÉÚÌÙÝÌËɯÛÙÌÕËÚȭɯ3ÏÐÚɯÛÌÚÛɯÊÖÕŗÙÔÌËɯÈɯÚÐÎÕÐŗÊÈÕÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÌÔÈÐÓɯÖÙÐÎÐÕɯÈÕËɯŗÓÛÌÙɯÖÜÛÊÖÔÌɯ

ȹϪƴɯǻɯƕƘȭƝƖȮɯ×ɯǾɯƔȭƔƔƕȺȭɯ3ÏÐÚɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÌÝÈËÌɯÚ×ÈÔɯŗÓÛÌÙÚɯÛÏÈÕɯÛÏÌÐÙɯ

ÊÙÈÍÛÌËɯÏÜÔÈÕɯÊÖÜÕÛÌÙ×ÈÙÛÚȭɯ3ÏÌɯÕÜÓÓɯÏà×ÖÛÏÌÚÐÚɯȹÉà×ÈÚÚɯÙÈÛÌÚɯÈÙÌɯÛÏÌɯÚÈÔÌɯÍÖÙɯ (ɯÈÕËɯÏÜÔÈÕɯÌÔÈÐÓÚȺɯÐÚɯ

ÙÌÑÌÊÛÌËȭɯ(ÛɯÊÈÕɯÉÌɯÖÉÚÌÙÝÌËɯÛÏÈÛɯŗÓÛÌÙɯÚÜÊÊÌÚÚɯÐÕɯÛÏÐÚɯÚÐÔÜÓÈÛÌËɯÌÕÝÐÙÖÕÔÌÕÛɯËÌ×ÌÕËÚɯÖÕɯÞÏÌÛÏÌÙɯÈÕɯ (ɯ

ÎÌÕÌÙÈÛÌÚɯÈÕɯÌÔÈÐÓȭɯ 

 

2×ÈÔ ÚÚÈÚÚÐÕɯÊÖÕÛÙÐÉÜÛÌËɯÈËËÐÛÐÖÕÈÓɯÕÜÈÕÊÌɯÛÖɯÛÏÐÚɯÚÛÜËàȭɯ6ÐÛÏɯ2×ÈÔ ÚÚÈÚÚÐÕɯÚÌÛɯÛÖɯÈɯËÌÍÈÜÓÛɯÛÏÙÌÚÏÖÓËɯÖÍɯ

ƙȭƔȮɯÈÓÔÖÚÛɯÈÓÓɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯȹ'ÜÔÈÕɪɯÈÕËɯ (ɪÎÌÕÌÙÈÛÌËȺɯÞÌÙÌɯÉÓÖÊÒÌËȭɯ!à×ÈÚÚɯÙÈÛÌÚɯÉÌÛÞÌÌÕɯƘȭƜɯÈÕËɯƙȭƔɯ

ÞÌÙÌɯÕÌÈÙɯƔǔɯÈÚɯÛÏÌɯÛÏÙÌÚÏÖÓËɯÐÕÊÙÌÈÚÌËɯÛÖɯƚȭƔɪƛȭƔȮɯÈÕËɯÚÔÈÓÓɯ×ÙÖ×ÖÙÛÐÖÕÚɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÉÌÎÈÕɯÛÖɯÚÓÐ×ɯ

ÛÏÙÖÜÎÏɯÈÛɯÛÏÌɯÔÖÚÛɯÓÌÕÐÌÕÛɯÛÏÙÌÚÏÖÓËɯÖÍɯƛȭƔȭɯ3ÏÌɯÎÈ×ɯÉÌÊÈÔÌɯÊÓÌÈÙȯɯƖƜȭƚǔɯÖÍɯ&/3ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯ

ÈÕËɯƕƝȭƘǔɯÖÍɯ&ÙÖÒɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÉà×ÈÚÚÌËȮɯÊÖÔ×ÈÙÌËɯÛÖɯÖÕÓàɯƕƕȭƙǔɯÖÍɯÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚȭɯ ɯ"ÏÐɪÚØÜÈÙÌɯ

ÛÙÌÕËɯÈÕÈÓàÚÐÚɯÈÊÙÖÚÚɯÛÏÌɯƘȭƜɪƛȭƔɯÛÏÙÌÚÏÖÓËɯÙÈÕÎÌɯÚÏÖÞÌËɯÈɯÚÐÎÕÐŗÊÈÕÛɯÐÕÊÙÌÈÚÌɯÐÕɯÛÏÌɯÖÝÌÙÈÓÓɯÉà×ÈÚÚɯÙÈÛÌɯÞÐÛÏɯ

ÐÕÊÙÌÈÚÐÕÎɯÛÏÙÌÚÏÖÓËɯȹϪƴɯÛÙÌÕËɯǻɯƖƗȭƛƘȮɯ×ɯǾɯƔȭƔƔƕȺȭɯ$ÈÊÏɯÚÛÌ×ɯÛÖÞÈÙËɯÓÖÖÚÌÙɯ2×ÈÔ ÚÚÈÚÚÐÕɯÚÌŲÐÕÎÚɯÓÌËɯÛÖɯÈɯ

ÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯ×ÙÖ×ÖÙÛÐÖÕɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÉÌÐÕÎɯÔÐÚÊÓÈÚÚÐŗÌËɯÈÚɯÚÈÍÌȮɯ×ÙÐÔÈÙÐÓàɯÈřÌÊÛÐÕÎɯ (ɪÎÌÕÌÙÈÛÌËɯ

ÌÔÈÐÓÚȭɯ 

 

 ÊÙÖÚÚɯÈÓÓɯÛÏÌɯŗÓÛÌÙÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛÚɯÛÌÚÛÌËȮɯÛÏÌɯÊÖÕÚÐÚÛÌÕÛɯŗÕËÐÕÎɯÐÚɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯ

ÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯËÌÛÌÊÛÐÖÕȭɯ3ÏÌɯÛÏÙÌÌɯÚÐÔÜÓÈÛÌËɯÊÖÔÔÌÙÊÐÈÓɯÌÔÈÐÓɯŗÓÛÌÙÚɯÌÈÊÏɯÌßÏÐÉÐÛÌËɯÝÈÙàÐÕÎɯËÌÎÙÌÌÚɯ

ÖÍɯÝÜÓÕÌÙÈÉÐÓÐÛàȮɯÞÏÐÓÌɯ2×ÈÔ ÚÚÈÚÚÐÕɯÙÈÕÎÌËɯÍÙÖÔɯÚÛÙÖÕÎɯÛÖɯÞÌÈÒɯËÌ×ÌÕËÐÕÎɯÖÕɯÛÏÌɯÈÚÚÐÎÕÌËɯÛÏÙÌÚÏÖÓËȭɯ 

  

3ÖɯÍÜÙÛÏÌÙɯØÜÈÕÛÐÍàɯÛÏÌÚÌɯËÐřÌÙÌÕÊÌÚȮɯÖÕÌɪÛÈÐÓÌËɯÛÞÖɪ×ÙÖ×ÖÙÛÐÖÕɯ9ɪÛÌÚÛÚɯÞÌÙÌɯÊÖÕËÜÊÛÌËɯÛÖɯÊÖÔ×ÈÙÌɯ×ÖÖÓÌËɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÐÛÏɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÐÕɯÌÈÊÏɯŗÓÛÌÙÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛȭɯ(ÕɯÛÏÌɯÌÔÜÓÈÛÌËɯ

&ÔÈÐÓɯÊÖÕËÐÛÐÖÕȮɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÉà×ÈÚÚÌËɯÛÏÌɯŗÓÛÌÙɯÈÛɯÈɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯÙÈÛÌɯÛÏÈÕɯÏÜÔÈÕɪ

ÊÙÈÍÛÌËɯÌÔÈÐÓÚɯȹ9ɯǻɯƖȭƝƗȮɯ×ɯǻɯƔȭƔƔƕƛȮɯÖÕÌɪÛÈÐÓÌËȺȭɯ ɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌɯÞÈÚɯÈÓÚÖɯÖÉÚÌÙÝÌËɯÐÕɯÛÏÌɯ

ÌÔÜÓÈÛÌËɯ.ÜÛÓÖÖÒɯÌÕÝÐÙÖÕÔÌÕÛɯȹ9ɯǻɯƖȭƗƕȮɯ×ɯǻɯƔȭƔƕƔƙȮɯÖÕÌɪÛÈÐÓÌËȺȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯÛÏÌɯ×ÖÖÓÌËɯ (ɯÝÌÙÚÜÚɯÏÜÔÈÕɯÐÕɯ

ÛÏÌɯÌÔÜÓÈÛÌËɯ8ÈÏÖÖɯÌÕÝÐÙÖÕÔÌÕÛɯËÐËɯÕÖÛɯÙÌÈÊÏɯÈÕàɯÚÛÈÛÐÚÛÐÊÈÓɯÚÐÎÕÐŗÊÈÕÊÌɯÈÛɯϔɯǻɯƔȭƔƙɯȹ9ɯǻɯƕȭƙƚȮɯ×ɯǻɯƔȭƔƙƝƙȮɯÖÕÌɪ

ÛÈÐÓÌËȺȭɯ6ÏÌÕɯÓÖÖÒÐÕÎɯÈÛɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯ×ÖÖÓÌËɯ (ɪÝÌÙÚÜÚɪÏÜÔÈÕɯÊÖÔ×ÈÙÐÚÖÕÚɯÞÌÙÌɯÕÖÛɯÚÐÎÕÐŗÊÈÕÛɯÈÊÙÖÚÚɯ

ÛÏÙÌÚÏÖÓËÚɯƘȭƜɪƛȭƔɯȹÈÓÓɯ×ɯǿɯƔȭƔƙȺȮɯËÌÚ×ÐÛÌɯÚÖÔÌɯÕÖÛÈÉÓÌɯËÐřÌÙÌÕÊÌÚɯÖÉÚÌÙÝÌËɯÍÖÙɯÐÕËÐÝÐËÜÈÓɯ (ɯÔÖËÌÓÚɯÈÛɯÏÐÎÏÌÙɯ

ÛÏÙÌÚÏÖÓËÚȭɯ.ÝÌÙÈÓÓȮɯÛÏÌÚÌɯÙÌÚÜÓÛÚɯÊÖÕŗÙÔɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÉà×ÈÚÚɯÌÔÈÐÓɯ

ÚÌÊÜÙÐÛàɯŗÓÛÌÙÚȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÌÔÜÓÈÛÌËɯ.ÜÛÓÖÖÒɯÈÕËɯ&ÔÈÐÓɯÌÕÝÐÙÖÕÔÌÕÛÚɯÈÕËɯÜÕËÌÙɯ×ÌÙÔÐÚÚÐÝÌɯŗÓÛÌÙÐÕÎɯ
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ÊÖÕËÐÛÐÖÕÚȭɯ%ÐÎÜÙÌɯƙɯ×ÙÌÚÌÕÛÚɯÈɯÚÜÔÔÈÙàɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÉà×ÈÚÚɯ×ÌÙÍÖÙÔÈÕÊÌɯÍÖÙɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕËɯÏÜÔÈÕɪ

ÊÙÈÍÛÌËɯÌÔÈÐÓÚȭ 

ɯ 

%ÐÎÜÙÌɯƙȯɯ5ÐÚÜÈÓɯ

ÚÜÔÔÈÙàɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÉà×ÈÚÚɯÙÈÛÌÚɯÍÖÙɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕËɯÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚɯÈÊÙÖÚÚɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓȮɯ

.ÜÛÓÖÖÒȮɯ8ÈÏÖÖȮɯÈÕËɯ2×ÈÔ ÚÚÈÚÚÐÕɯŗÓÛÌÙÚȭ 

 

/ÈÕÌÓɯ ɯËÐÚ×ÓÈàÚɯÈɯÏÌÈÛÔÈ×ɯÖÍɯÉà×ÈÚÚɯÙÈÛÌÚɯÍÖÙɯÌÈÊÏɯÔÖËÌÓɯÈÕËɯŗÓÛÌÙȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯ&ÙÖÒɯÈÕËɯ"ÓÈÜËÌɯÈÊÏÐÌÝÌɯ

ÏÐÎÏÌÙɯÚÜÊÊÌÚÚɯÙÈÛÌÚɯÈÊÙÖÚÚɯÛÏÌɯÌÔÜÓÈÛÌËɯŗÓÛÌÙÚȭɯ/ÈÕÌÓɯ!ɯÊÖÔ×ÈÙÌÚɯÖÝÌÙÈÓÓɯÉà×ÈÚÚɯÙÈÛÌÚɯÍÖÙɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕËɯ

ÏÜÔÈÕɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚȮɯÚÏÖÞÐÕÎɯËÐÚ×ÈÙÐÛÐÌÚɯÈÊÙÖÚÚɯÛÏÌɯÛÏÙÌÌɯŗÓÛÌÙÚɯÈÕËɯÛÏÈÛɯÐÕÊÙÌÈÚÐÕÎɯÛÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕɯ

ÛÏÙÌÚÏÖÓËɯÈÓÓÖÞÚɯÔÖÙÌɯÌÔÈÐÓÚɯÛÖɯÉà×ÈÚÚȭɯ/ÈÕÌÓɯ"ɯÐÓÓÜÚÛÙÈÛÌÚɯÛÏÌɯÌřÌÊÛɯÖÍɯÐÕÊÙÌÈÚÐÕÎɯÛÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕɯÛÏÙÌÚÏÖÓËɯ

ÖÕɯÉà×ÈÚÚɯÙÈÛÌÚȰɯÉÖÛÏɯ (ɯÈÕËɯÏÜÔÈÕɯÚÜÊÊÌÚÚɯÙÈÛÌÚɯÐÕÊÙÌÈÚÌɯÈÚɯÛÏÌɯÛÏÙÌÚÏÖÓËɯÐÚɯÓÖÖÚÌÕÌËȭɯ/ÈÕÌÓɯ#ɯÚÏÖÞÚɯÛÏÌɯ

ËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÉà×ÈÚÚɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÊÙÖÚÚɯÛÏÌɯËÐřÌÙÌÕÛɯÖÙÐÎÐÕɯÎÙÖÜ×ÚɯÈÕËɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯ (ɯÖÝÌÙÈÓÓɯÏÈÚɯÈɯÏÐÎÏÌÙɯ

Éà×ÈÚÚɯÙÈÛÌɯÛÏÈÕɯÛÏÌɯÌÔÜÓÈÛÌËɯÌÔÈÐÓɯ×ÙÖÝÐËÌÙÚȭɯ 
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3ÏÌÚÌɯÌß×ÌÙÐÔÌÕÛÈÓɯŗÕËÐÕÎÚɯ×ÙÖÝÐËÌɯÌÝÐËÌÕÊÌɯÛÏÈÛɯÛÏÙÌÈÛɯÈÊÛÖÙÚɅɯÜÚÌɯÖÍɯÎÌÕÌÙÈÛÐÝÌɯ (ɯ×ÖÚÌÚɯÈɯÚÐÎÕÐŗÊÈÕÛɯ

ÊÏÈÓÓÌÕÎÌɯÛÖɯÌßÐÚÛÐÕÎɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯËÌÍÌÕÚÌÚȮɯÈÚɯÛÏÌɯÌÔÜÓÈÛÌËɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯÎÌÕÌÙÈÓÓàɯ

ËÌÛÌÊÛÌËɯÈÛɯÓÖÞÌÙɯÙÈÛÌÚɯÈÕËɯÊÖÕÚÌØÜÌÕÛÓàɯÉà×ÈÚÚÌËɯŗÓÛÌÙÚɯÔÖÙÌɯÍÙÌØÜÌÕÛÓàɯÛÏÈÕɯÛÙÈËÐÛÐÖÕÈÓɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ(ÕɯÛÏÐÚɯÚÛÜËàȮɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯÈ××ÙÖßÐÔÈÛÌÓàɯƕȭƙɪƖȭƔɯÛÐÔÌÚɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯ

ÌÝÈËÌɯËÌÛÌÊÛÐÖÕɯÉàɯÛÏÌɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖɯŗÓÛÌÙÚȭɯ3ÏÌÚÌɯËÐřÌÙÌÕÊÌÚɯÞÌÙÌɯÚÛÈÛÐÚÛÐÊÈÓÓàɯ

ÚÐÎÕÐŗÊÈÕÛɯÈÕËɯÈÙÌɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯ×ÙÐÖÙɯÙÌÚÌÈÙÊÏɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÒÌàÞÖÙËɪÉÈÚÌËɯÈÕËɯÏÌÜÙÐÚÛÐÊɯŗÓÛÌÙÐÕÎɯ

È××ÙÖÈÊÏÌÚɯÈÙÌɯÓÌÚÚɯÌřÌÊÛÐÝÌɯÈÛɯÊÈ×ÛÜÙÐÕÎɯÛÏÌɯŘÜÌÕÛȮɯÊÖÕÛÌßÛÜÈÓÓàɯÙÌÓÌÝÈÕÛɯÕÈÛÜÙÌɯ×ÙÖËÜÊÌËɯÉàɯÔÖËÌÙÕɯ (ɯ

ÔÖËÌÓÚȭɯɯȹ ÍÈÕÌɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ.×ÈÙÈɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ 
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3ÏÌɯÐÕŘÜÌÕÊÌɯÖÍɯÛÏÌɯ×ÏÐÚÏÐÕÎɯÛÏÌÔÌɯÞÈÚɯÈÓÚÖɯÌÝÐËÌÕÛɯÐÕɯÛÏÌɯÈÕÈÓàÚÐÚȭɯ3ÏÌÚÌɯŗÓÛÌÙÚɯÔÖÙÌɯÍÙÌØÜÌÕÛÓàɯÊÈÜÎÏÛɯ

ÌÔÈÐÓÚɯÛÏÌÔÌËɯÈÙÖÜÕËɯŗÕÈÕÊÐÈÓɯÛÙÈÕÚÈÊÛÐÖÕÚɯÖÙɯÈÊÊÖÜÕÛɯÚÌÊÜÙÐÛàȭɯ3ÏÌÚÌɯÌÔÈÐÓÚɯÖÍÛÌÕɯÊÖÕÛÈÐÕÌËɯÔÈÕàɯÛÌÓÓÛÈÓÌɯ

ÞÖÙËÚȮɯÚÜÊÏɯÈÚɯɁ/ÈàÔÌÕÛɂȮɯɁ ÊÊÖÜÕÛɂȮɯÈÕËɯɁ/ÈÚÚÞÖÙËɂȮɯÞÏÐÊÏɯÛÏÌÚÌɯŗÓÛÌÙÚɯÞÌÐÎÏÌËɯÏÌÈÝÐÓàɯÐÕɯÔÖÚÛɯÊÈÚÌÚȭɯ

#ÌÓÐÝÌÙàɯÛÏÌÔÌÚɯÛÌÕËɯÛÖɯÜÚÌɯÔÖÙÌɯÕÌÜÛÙÈÓɯÒÌàÞÖÙËÚȮɯÞÏÐÊÏɯÏÌÓ×ɯÛÏÌÔɯÉà×ÈÚÚɯŗÓÛÌÙÚȭɯ3ÏÐÚɯŗÕËÐÕÎɯÈÓÐÎÕÚɯÞÐÛÏɯ

ÛÏÌɯÕÖÛÐÖÕɯÛÏÈÛɯÚ×ÈÔɯŗÓÛÌÙÚɯÙÌÔÈÐÕɯÚÌÕÚÐÛÐÝÌɯÛÖɯŗÕÈÕÊÐÈÓɯÖÙɯÚÌÊÜÙÐÛàɪÙÌÓÈÛÌËɯÊÜÌÚɯÉÌÊÈÜÚÌɯÛÏÌàɯÏÈÝÌɯÏÐÚÛÖÙÐÊÈÓÓàɯ

ÉÌÌÕɯÛÌÓÓɪÛÈÓÌɯÚÐÎÕÚɯÖÍɯ×ÏÐÚÏÐÕÎȮɯÉÜÛɯÔÐÎÏÛɯÉÌɯÓÌÚÚɯÈŲÜÕÌËɯÛÖɯÚÌÌÔÐÕÎÓàɯÐÕÊÖÕÚ×ÐÊÜÖÜÚɯÓÈÕÎÜÈÎÌȭ 

 

1ÌÚÜÓÛÚɯÞÐÛÏɯ2×ÈÔ ÚÚÈÚÚÐÕɯÍÜÙÛÏÌÙɯÏÐÎÏÓÐÎÏÛɯÛÏÌɯÈËÈ×ÛÈÉÐÓÐÛàɯÖÍɯ (ɯ×ÏÐÚÏÐÕÎȭɯ6ÏÌÕɯÊÖÕŗÎÜÙÌËɯÚÛÙÐÊÛÓàɯȹƘȭƜɪ

ƙȭƙȺȮɯ2×ÈÔ ÚÚÈÚÚÐÕɯÌßÊÌÓÚɯÈÛɯÉÓÖÊÒÐÕÎɯÕÌÈÙÓàɯÌÝÌÙàÛÏÐÕÎȮɯÈÊÏÐÌÝÐÕÎɯÈɯÕÌÈÙɯƕƔƔǔɯÚÜÊÊÌÚÚɯÙÈÛÌȭɯ'ÖÞÌÝÌÙȮɯÞÏÌÕɯ

ÛÏÌɯÛÏÙÌÚÏÖÓËɯÐÚɯÐÕÊÙÌÈÚÌËɯÈÕËɯÛÏÌɯÚÌÊÜÙÐÛàɯŗÓÛÌÙɯÐÚɯÓÖÖÚÌÕÌËȮɯ (ɯÚÛÈÙÛÚɯÛÖɯÉà×ÈÚÚɯÔÖÙÌȰɯ (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯ

ÉÌÕÌŗÛɯÍÙÖÔɯÛÏÐÚȭɯ ɯÛÏÙÌÚÏÖÓËɯÖÍɯƛȭƔɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯ (ɯÊÖÜÓËɯÌß×ÓÖÐÛɯÛÏÌɯÎÙÌàɯÈÙÌÈɯÐÕɯÞÏÐÊÏɯÔÈÕàɯÖÙÎÈÕÐáÈÛÐÖÕÚɯ

ÙÌÓÈßɯÛÏÌÐÙɯÚÌÊÜÙÐÛàɯÊÖÕÛÙÖÓÚȭɯ(ÍɯÈÕɯÖÙÎÈÕÐáÈÛÐÖÕɯ×ÌÙÔÐÛÚɯÈɯÓÌÕÐÌÕÛɯÚÌŲÐÕÎȮɯÐÛɯÊÖÜÓËɯÖ×ÌÕɯÛÏÌɯËÖÖÙɯÛÖɯ (ɪ

ÈÜÎÔÌÕÛÌËɯ×ÏÐÚÏÐÕÎɯÛÏÈÛɯÈɯÚÛÙÐÊÛÌÙɯÛÏÙÌÚÏÖÓËɯÞÖÜÓËɯ×ÙÌÝÌÕÛȭɯ 

 

3ÏÌɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÍÙÖÔɯÛÏÐÚɯÚÛÜËàɯÊÖÕŗÙÔÚɯÛÏÈÛɯÌÔÈÐÓɯŗÓÛÌÙɯ×ÌÙÍÖÙÔÈÕÊÌɯÐÚɯÚÐÎÕÐŗÊÈÕÛÓàɯËÌÎÙÈËÌËɯÈÕËɯ

ÞÌÈÒɯÈÎÈÐÕÚÛɯ (ɪÎÌÕÌÙÈÛÌËɯÛÏÙÌÈÛÚȭɯ3ÏÐÚɯ×ÖÐÕÛÚɯÛÖɯÈɯÙÌÈÓɯÈÕËɯ×ÙÌÚÌÕÛɯËÈÕÎÌÙȯɯÎÌÕÌÙÈÛÐÝÌɯ (ɯÐÚɯÌÕÈÉÓÐÕÎɯÈɯÕÌÞɯ

ÊÓÈÚÚɯÖÍɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÛÏÈÛɯÈÙÌɯÛÏÌÖÙÌÛÐÊÈÓÓàɯÊÈ×ÈÉÓÌɯÖÍɯÉÌÈÛÐÕÎɯÔÈÕàɯÔÖËÌÙÕɯÚÌÊÜÙÐÛàɯËÌÍÌÕÚÌÚȭɯ3ÏÌɯÎÈ×ɯ

ÐËÌÕÛÐŗÌËɯÐÕɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÏÈÚɯÉÌÌÕɯÝÈÓÐËÈÛÌËȭɯ"ÜÙÙÌÕÛɯÌÔÈÐÓɯŗÓÛÌÙÐÕÎɯÛÌÊÏÕÖÓÖÎÐÌÚɯÙÌÓàɯÏÌÈÝÐÓàɯÖÕɯ

ÏÌÜÙÐÚÛÐÊÚɯÈÕËɯÚÛÈÛÐÚÛÐÊÈÓɯÔÖËÌÓÚɯÛÙÈÐÕÌËɯÖÕɯ×ÈÚÛɯȹÓÈÙÎÌÓàɯÏÜÔÈÕɪÎÌÕÌÙÈÛÌËȺɯÚ×ÈÔȮɯÞÏÐÊÏɯÈÙÌɯÕÖÛɯÞÌÓÓɪÚÜÐÛÌËɯÛÖɯ

ËÌÛÌÊÛÐÕÎɯŘÜÌÕÛȮɯÊÖÕÛÌßÛÜÈÓÓàɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÎÌÕÌÙÈÛÌËɯÉàɯÔÖËÌÙÕɯ (ɯÔÖËÌÓÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯ

ÖÙÎÈÕÐáÈÛÐÖÕÚɯÛÏÈÛɯÙÌÓàɯÖÕɯÚÛÈÛÐÊɯÖÙɯÓÌÎÈÊàɯŗÓÛÌÙÐÕÎɯÔÈàɯÍÈÊÌɯÐÕÊÙÌÈÚÌËɯÌß×ÖÚÜÙÌɯÛÖɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯ

ÊÈÔ×ÈÐÎÕÚȮɯÜÕÓÌÚÚɯËÌÛÌÊÛÐÖÕɯÔÖËÌÓÚɯÈÙÌɯÙÌÛÙÈÐÕÌËɯÖÙɯÙÌËÌÚÐÎÕÌËɯÛÖɯÈÊÊÖÜÕÛɯÍÖÙɯ (ɪËÙÐÝÌÕɯÓÐÕÎÜÐÚÛÐÊɯ×ÈŲÌÙÕÚȭɯ

3ÏÌÚÌɯŗÕËÐÕÎÚɯÜÕËÌÙÚÊÖÙÌɯÛÏÌɯÕÌÌËɯÍÖÙɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯÚàÚÛÌÔÚɯÛÖɯÌÝÖÓÝÌɯÉÌàÖÕËɯÛÙÈËÐÛÐÖÕÈÓɯÏÌÜÙÐÚÛÐÊɪÉÈÚÌËɯ

ËÌÛÌÊÛÐÖÕɯÈÕËɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÚÛÙÖÕÎÌÙɯ (ɯËÌÍÌÕÚÌÚȭɯ 

 

3ÏÌÖÙÌÛÐÊÈÓɯ"ÖÕÛÙÐÉÜÛÐÖÕÚ 

3ÏÐÚɯ×È×ÌÙɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯÛÏÌÖÙÌÛÐÊÈÓɯÉÖËàɯÖÍɯÒÕÖÞÓÌËÎÌɯÐÕɯÔÜÓÛÐ×ÓÌɯÞÈàÚȭɯ%ÐÙÚÛȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÚÏÖÞÚɯÞÏàɯ

 (ɪÎÌÕÌÙÈÛÌËɯÌÔÈÐÓÚɯÞÌÙÌɯÔÜÊÏɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÌÝÈËÌɯÛÙÈËÐÛÐÖÕÈÓɯÛÌßÛɪÉÈÚÌËɯŗÓÛÌÙÐÕÎɯÐÕɯ2×ÈÔÈÚÚÈÚÚÐÕɯÈÕËɯÛÏÌɯ

ÌÔÜÓÈÛÌËɯÌÔÈÐÓɯ×ÙÖÝÐËÌÙÚȮɯÛÖɯËÌÛÌÙÔÐÕÌɯÞÏÌÙÌɯÛÏÈÛɯÌÝÈÚÐÖÕɯÞÈÚɯÚÛÙÖÕÎÌÚÛɯÈÕËɯÞÌÈÒÌÚÛȭɯ,ÖÙÌɯÚÛÜËÐÌÚɯÈÙÌɯ

ÙÌØÜÐÙÌËɯÛÖɯÉÜÐÓËɯÛÏÌɯŗÕËÐÕÎɯÛÏÈÛɯÛÏÌɯÛÌßÛɯÉÌÊÖÔÌÚɯÐÕÊÙÌÈÚÐÕÎÓàɯËÐŚÊÜÓÛɯÍÖÙɯÚÌÊÜÙÐÛàɯŗÓÛÌÙÚɯÛÖɯËÐÚÛÐÕÎÜÐÚÏɯ

ÓÌÎÐÛÐÔÈÛÌɯÍÙÖÔɯÐÓÓÌÎÐÛÐÔÈÛÌɯÔÌÚÚÈÎÌÚȭɯ2ÌÊÖÕËȮɯÛÏÐÚɯÚÛÜËàɯÐÕÛÙÖËÜÊÌÚɯÈÕÖÛÏÌÙɯÊÓÌÈÙɯÊÖÕËÐÛÐÖÕȮɯŗÓÛÌÙɯÚÛÙÐÊÛÕÌÚÚȮɯ

ÍÖÙɯÍÜÙÛÏÌÙɯÙÌÚÌÈÙÊÏȭɯɯ3ÏÌɯŗÓÛÌÙɯÉà×ÈÚÚɯÙÈÛÌɯËÌ×ÌÕËÚɯÖÕɯÛÏÌɯËÌÎÙÌÌɯÖÍɯÊÖÕŗÎÜÙÈÛÐÖÕȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯ

ÞÏÌÕɯËÌ×ÓÖàÐÕÎɯ2×ÈÔ ÚÚÈÚÚÐÕȮɯÛÏÌɯÔÖÙÌɯ×ÌÖ×ÓÌɯÙÌÓÈßɯÛÏÌÐÙɯŗÓÛÌÙɯÚÌÕÚÐÛÐÝÐÛàɯȹÌÝÌÕɯÚÓÐÎÏÛÓàȺȮɯÛÏÌɯÔÖÙÌɯÓÐÒÌÓàɯ

ÛÏÌàɯÈÙÌɯÛÖɯÐÕÊÙÌÈÚÌɯÛÏÌÐÙɯÌß×ÖÚÜÙÌɯÛÖɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÈÛɯÈɯÔÜÊÏɯÏÐÎÏÌÙɯÙÈÛÌɯÛÏÈÕɯÛÖɯÛÙÈËÐÛÐÖÕÈÓɯÏÜÔÈÕɪ

ÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎȭɯɯ,ÖÙÌɯÙÌÚÌÈÙÊÏɯÐÕɯÛÏÐÚɯÈÙÌÈɯÐÚɯÞÈÙÙÈÕÛÌËȭ 

%ÐÕÈÓÓàȮɯÛÏÐÚɯÚÛÜËàɯÏÐÎÏÓÐÎÏÛÚɯÛÏÈÛɯÌÝÈÚÐÖÕɯÐÚɯÕÖÛɯÜÕÐÍÖÙÔɯÈÊÙÖÚÚɯÈÓÓɯÚàÚÛÌÔÚɯÈÕËɯ×ÓÈÛÍÖÙÔÚȭɯ3ÏÌÙÌɯÞÌÙÌɯÊÓÌÈÙɯ

ËÐřÌÙÌÕÊÌÚɯÐÕɯÉà×ÈÚÚɯÙÈÛÌÚɯÉÌÛÞÌÌÕɯÛÏÌɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓɤ.ÜÛÓÖÖÒɤ8ÈÏÖÖɯÌÔÈÐÓɯÌÕÝÐÙÖÕÔÌÕÛÚɯÈÕËɯÈÊÙÖÚÚɯÛÏÌɯ

ÛÏÙÌÌɯ×ÏÐÚÏÐÕÎɯÛÏÌÔÌÚɯÚÌÓÌÊÛÌËɯÍÖÙɯÛÏÐÚɯÚÛÜËàȭɯ3ÏÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯËÌÛÌÊÛÐÖÕɯËÌ×ÌÕËÚɯÖÕɯÛÏÌɯÊÜÌÚɯÌÔ×ÓÖàÌËɯÉàɯÈɯ
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Ú×ÌÊÐŗÊɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯŗÓÛÌÙɯÈÕËɯÖÕɯÛÏÌɯÛÏÌÔÌɤÓÈÕÎÜÈÎÌɯ×ÈŲÌÙÕÚɯÐÕɯÛÏÌɯÌÔÈÐÓɯÉÖËàȭɯ3ÏÌÚÌɯÛÏÌÖÙÌÛÐÊÈÓɯ

ÊÖÕÛÙÐÉÜÛÐÖÕÚɯÖÍɯÛÏÐÚɯÚÛÜËàɯÈÙÌɯÚÐÎÕÐŗÊÈÕÛȭɯ 

 

".-"+42(.- 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯ×ÙÖÝÐËÌÚɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÛÏÈÛɯÎÌÕÌÙÈÛÐÝÌɯ (ɯÏÈÚɯÈÓÛÌÙÌËɯÛÏÌɯÓÈÕËÚÊÈ×ÌɯÍÖÙɯÛÏÙÌÈÛɯÈÊÛÖÙÚɯÈÕËɯ

ÖÙÎÈÕÐáÈÛÐÖÕÚɯÈÓÐÒÌɯÉàɯÌß×ÖÚÐÕÎɯÞÌÈÒÕÌÚÚÌÚɯÐÕɯÚÛÈÕËÈÙËɯÌÔÈÐÓɪŗÓÛÌÙÐÕÎɯÔÌÛÏÖËÚȭɯ3ÌÚÛÐÕÎɯƕȮƖƚƔɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯ

ÜÚÐÕÎɯ2×ÈÔ ÚÚÈÚÚÐÕɯÈÕËɯÌÔÜÓÈÛÐÕÎɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖɯÌÕÝÐÙÖÕÔÌÕÛÚȮɯÞÌɯÍÖÜÕËɯÛÏÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÈÙÌɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÌÝÈËÌɯËÌÛÌÊÛÐÖÕɯÛÏÈÕɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÐÕɯÔÖÚÛɯÛÌÚÛÌËɯ

ÚÊÌÕÈÙÐÖÚȭɯ(ÕɯÛÏÌɯÌÔÜÓÈÛÌËɯ&ÔÈÐÓɯÌÕÝÐÙÖÕÔÌÕÛȮɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÉà×ÈÚÚÌËɯÛÏÌɯŗÓÛÌÙɯÈÛɯÙÖÜÎÏÓàɯƗƗɬ

ƘƘǔȮɯÊÖÔ×ÈÙÌËɯÛÖɯƖƘǔɯÍÖÙɯÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚȭɯ.ÜÛÓÖÖÒɯÏÈËɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚɯÚÐÔÐÓÈÙɯÛÖɯ&ÔÈÐÓȮɯÞÐÛÏɯÚÖÔÌɯ (ɯ

ÔÖËÌÓÚɯÌßÊÌÌËÐÕÎɯƘƔǔȮɯÈÕËɯ8ÈÏÖÖɯÞÈÚɯÛÏÌɯÔÖÚÛɯ×ÌÙÔÐÚÚÐÝÌȮɯÈÓÓÖÞÐÕÎɯÔÖÙÌɯÛÏÈÕɯƚƔǔɯÖÍɯ (ɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ

3ÏÌÚÌɯØÜÈÕÛÐÛÈÛÐÝÌɯÞÖÙËɯÙÌÚÜÓÛÚɯÙÌÐÕÍÖÙÊÌɯ×ÙÐÖÙɯÙÌ×ÖÙÛÚɯÛÏÈÛɯÛÏÌÚÌɯÞÌÓÓɪÞÙÐŲÌÕȮɯÎÙÈÔÔÈÛÐÊÈÓÓàɯ×ÌÙÍÌÊÛɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÌÙÌɯ×ÙÖËÜÊÌËɯÈÕËɯÛÏÈÛɯÛÏÌÐÙɯÊÖÕÛÌÕÛɯÊÈÕɯËÌÍÌÈÛɯÛÙÈËÐÛÐÖÕÈÓɯÒÌàÞÖÙËɪÉÈÚÌËɯŗÓÛÌÙÐÕÎɯ

ÛÏÈÛɯÖÕÊÌɯÌřÌÊÛÐÝÌÓàɯÉÓÖÊÒÌËɯÚ×ÈÔɯȹ ÍÈÕÌɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ.×ÈÙÈɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ2ÛÈÛÐÚÛÐÊÈÓɯÛÌÚÛÚɯÊÖÕŗÙÔÌËɯÛÏÌɯ

ÚÐÎÕÐŗÊÈÕÊÌɯÖÍɯÛÏÌÚÌɯÖÉÚÌÙÝÌËɯËÐřÌÙÌÕÊÌÚɯȹɁϪƴɯǻɯƕƘȭƝƖȮɯ×ɯǾɯƔȭƔƔƕȰɯÖÕÌɪÛÈÐÓÌËɯ9ɯÍÖÙɯ&ÔÈÐÓȮɯ×ɯǻɯƔȭƔƔƕƛɂȺȮɯÝÈÓÐËÈÛÐÕÎɯ

ÛÏÈÛɯÛÏÌɯÚÖÜÙÊÌɯÖÍɯÈɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯȹ (ɯÝÚȭɯÏÜÔÈÕȺɯÐÚɯÈɯÊÙÐÛÐÊÈÓɯÍÈÊÛÖÙɯÐÕɯÌÔÈÐÓɯŗÓÛÌÙɯÌÝÈÚÐÖÕɯÚÜÊÊÌÚÚȭɯ 

 

$ÝÈÓÜÈÛÐÕÎɯ2×ÈÔ ÚÚÈÚÚÐÕɯÈÛɯÝÈÙÐÖÜÚɯÛÏÙÌÚÏÖÓËÚɯÍÜÙÛÏÌÙɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯŗÓÛÌÙɯÌřÌÊÛÐÝÌÕÌÚÚɯÊÈÕɯÝÈÙàɯ

ÚÐÎÕÐŗÊÈÕÛÓàɯÜÕËÌÙɯËÐřÌÙÌÕÛɯÊÖÕËÐÛÐÖÕÚȭɯ6ÏÌÕɯ2×ÈÔ ÚÚÈÚÚÐÕɯÐÚɯÚÌÛɯÛÖɯÐÛÚɯËÌÍÈÜÓÛɯÚÌŲÐÕÎÚȮɯÐÛɯÉÓÖÊÒÚɯÕÌÈÙÓàɯƕƔƔǔɯ

ÖÍɯÈÓÓɯÚ×ÈÔȰɯÏÖÞÌÝÌÙȮɯÛÏÌɯÛÏÙÌÚÏÖÓËɯÞÈÚɯÙÌÓÈßÌËɯÈÚɯÈɯÔÌÈÕÚɯÛÖɯÚÐÔÜÓÈÛÌɯÈɯÔÖÙÌɯÓÌÕÐÌÕÛɯŗÓÛÌÙɯÌÕÝÐÙÖÕÔÌÕÛȮɯÈÕËɯ

 (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÔÌÚÚÈÎÌÚɯÞÌÙÌɯÈÉÓÌɯÛÖɯÉà×ÈÚÚɯÐÛɯÈÛɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯÙÈÛÌÚɯȹȃƖƝǔɯÍÖÙɯ&/3ɯÈÕËɯȃƕƕȭƙǔɯ

ÍÖÙɯÏÜÔÈÕɪÊÙÈÍÛÌËɯÌÔÈÐÓÚȺȭɯ3ÏÐÚɯÈÕÈÓàÚÐÚɯÖÍɯ2×ÈÔ ÚÚÈÚÚÐÕɅÚɯÚÌÕÚÐÛÐÝÐÛàɯÐÓÓÜÚÛÙÈÛÌÚɯÏÖÞɯÈËÈ×ÛÐÝÌɯÈÕËɯËÈÕÎÌÙÖÜÚɯ

 (ɯÊÈÕɯÉÌɯÐÕɯÛÏÌɯÏÈÕËÚɯÖÍɯÛÏÙÌÈÛɯÈÊÛÖÙÚȭɯ 

 

%ÙÖÔɯÈɯÛÏÌÖÙÌÛÐÊÈÓɯÚÛÈÕË×ÖÐÕÛȮɯÛÏÌÚÌɯŗÕËÐÕÎÚɯÏÌÓ×ɯÛÖɯÜÕËÌÙÚÊÖÙÌɯÈɯÕÌÞɯÊÏÈÓÓÌÕÎÌɯÐÕɯËÌÛÌÊÛÐÖÕɯÛÏÌÖÙàɯÐÕɯ

"àÉÌÙÚÌÊÜÙÐÛàȭɯ3ÏÌÙÌɯÐÚɯÈɯÞÐËÌÕÐÕÎɯÎÈ×ɯÉÌÛÞÌÌÕɯÛÙÈËÐÛÐÖÕÈÓɯÏÌÜÙÐÚÛÐÊɪÉÈÚÌËɯŗÓÛÌÙÐÕÎɯȹÞÏÐÊÏɯÙÌÓÐÌÚɯÖÕɯÞÖÙËɯ

ÍÙÌØÜÌÕÊÐÌÚȺɯÈÕËɯÛÏÌɯÚÖ×ÏÐÚÛÐÊÈÛÌËȮɯÏÜÔÈÕɪÓÐÒÌɯÖÜÛ×ÜÛɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȮɯÞÏÐÊÏɯÊÈÕɯÞÖÙÒɯ

ÈÙÖÜÕËɯÛÏÌÚÌɯŗÓÛÌÙÐÕÎɯÛÌÊÏÕÐØÜÌÚȭɯ&ÌÕÌÙÈÛÐÝÌɯ (ɯÉÓÜÙÚɯÛÏÌɯËÐÚÛÐÕÎÜÐÚÏÐÕÎɯÍÌÈÛÜÙÌÚɯÛÏÈÛɯŗÓÛÌÙÚɯÏÈÝÌɯÏÐÚÛÖÙÐÊÈÓÓàɯ

ÜÚÌËɯÛÖɯÚÌ×ÈÙÈÛÌɯÔÈÓÐÊÐÖÜÚɯÌÔÈÐÓÚɯÍÙÖÔɯÚÈÍÌɯÌÔÈÐÓÚȭɯ3ÏÐÚɯÊÈÓÓÚɯÍÖÙɯÈɯÙÌÛÏÐÕÒɯÖÍɯÏÖÞɯËÌÛÌÊÛÐÖÕɯÐÚɯÈ××ÙÖÈÊÏÌËȮɯÍÖÙɯ

ÌßÈÔ×ÓÌɯÉàɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯ (ɪËÙÐÝÌÕɯËÌÛÌÊÛÐÖÕɯÛÖɯÊÖÔÉÈÛɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÖÙɯÉàɯÈËÖ×ÛÐÕÎɯÕÌÞÌÙɯÔÌÛÏÖËÚɯ

ÚÜÊÏɯÈÚɯÚÛàÓÖÔÌÛÙÐÊɯÈÕÈÓàÚÐÚɯÈÕËɯÊÖÕÛÌÕÛɯÞÈÛÌÙÔÈÙÒÐÕÎɯȹ!ÙÐÚÚÌŲɯȫɯ6ÈÓÓȮɯƖƔƖƙȺȭ 

 

3ÏÐÚɯÚÛÜËàɯÖřÌÙÚɯÚÛÙÖÕÎɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÉÜÛɯÏÈÚɯÌÚÚÌÕÛÐÈÓɯÓÐÔÐÛÈÛÐÖÕÚɯÞÖÙÛÏɯÕÖÛÐÕÎȭɯ3ÏÌɯÔÖÚÛɯÚÐÎÕÐŗÊÈÕÛɯ

ÓÐÔÐÛÈÛÐÖÕɯÐÚɯÛÏÌɯÌÔÜÓÈÛÌËɯŗÓÛÌÙɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ&ÔÈÐÓȮɯ.ÜÛÓÖÖÒȮɯÈÕËɯ8ÈÏÖÖɯÞÌÙÌɯÈ××ÙÖßÐÔÈÛÌËɯÜÚÐÕÎɯŗÓÛÌÙÐÕÎɯ

ÓÖÎÐÊɯÐÕÍÖÙÔÌËɯÉàɯÒÕÖÞÕɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȭɯ3ÏÌÚÌɯ×ÙÖÝÐËÌÙÚɯÜÚÌɯ×ÙÖ×ÙÐÌÛÈÙàȮɯÊÖÕÛÐÕÜÈÓÓàɯÌÝÖÓÝÐÕÎɯ

ÈÓÎÖÙÐÛÏÔÚȮɯÖÍÛÌÕɯÊÖÔ×ÓÌßɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÔÖËÌÓÚȮɯÛÏÈÛɯÊÖÜÓËɯÕÖÛɯÉÌɯÙÌ×ÓÐÊÈÛÌËɯÞÐÛÏÐÕɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÐÚɯ

ÚÛÜËàȭɯ3ÏÌÙÌÍÖÙÌȮɯÈÊÛÜÈÓɯÉà×ÈÚÚɯÙÈÛÌÚɯÐÕɯÙÌÈÓɯËÌ×ÓÖàÔÌÕÛÚɯÔÈàɯËÐřÌÙȭɯɯ(Õɯ×ÙÈÊÛÐÊÌȮɯŗÓÛÌÙÚɯÔÈàɯÐÕÊÖÙ×ÖÙÈÛÌɯ

ÔÌÚÚÈÎÌɯÔÌÛÈËÈÛÈȮɯÚÌÕËÌÙɯÙÌ×ÜÛÈÛÐÖÕȮɯÈÕËɯËàÕÈÔÐÊɯÈÕÈÓàÚÐÚɯÉÌàÖÕËɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÐÚɯ×È×ÌÙȭɯ3ÏÐÚɯÌÝÈÓÜÈÛÐÖÕɯ
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ÍÖÊÜÚÌËɯÚÖÓÌÓàɯÖÕɯÛÏÌɯÛÌßÛÜÈÓɯÊÖÕÛÌÕÛɯÖÍɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÚÏÖÜÓËɯÈÓÚÖɯÐÕÊÓÜËÌɯÔÜÓÛÐÔÖËÈÓɯ

×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȮɯÚÜÊÏɯÈÚɯÌÔÈÐÓÚɯÛÏÈÛɯÜÚÌɯÐÔÈÎÌÚɯÖÙɯ01ɯÊÖËÌÚɯÛÖɯÊÖÕÊÌÈÓɯÔÈÓÐÊÐÖÜÚɯÊÖÕÛÌÕÛȮɯÛÖɯÌßÈÔÐÕÌɯÏÖÞɯ (ɯ

ÈÔ×ÓÐŗÌÚɯÛÏÌÚÌɯÈŲÈÊÒɯÝÌÊÛÖÙÚɯÈÕËɯÏÖÞɯŗÓÛÌÙÚɯÏÈÕËÓÌɯÛÏÌÔȭɯ ÕÖÛÏÌÙɯÈÝÌÕÜÌɯÐÚɯÛÖɯÛÌÚÛɯÓÐÝÌɯÌÔÈÐÓɯÚàÚÛÌÔÚɯÞÐÛÏɯ

ÚÌÊÜÙÐÛàɯŗÓÛÌÙɯ×ÙÖÝÐËÌÙÚɯÛÖɯÏÌÓ×ɯÝÈÓÐËÈÛÌɯÛÏÌÚÌɯŗÕËÐÕÎÚɯÐÕɯÈɯÙÌÈÓɪÞÖÙÓËɯÚÊÌÕÈÙÐÖȭ 

 

3ÈÒÌÕɯÛÖÎÌÛÏÌÙȮɯÛÏÌÚÌɯŗÕËÐÕÎÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÈÕËɯÌÔÈÐÓɯÚÌÙÝÐÊÌɯ×ÙÖÝÐËÌÙÚɯÔÈàɯÕÌÌËɯÛÖɯÙÌɪÌÝÈÓÜÈÛÌɯ

ÏÖÞɯ×ÏÐÚÏÐÕÎɯËÌÛÌÊÛÐÖÕɯÚàÚÛÌÔÚɯÈÙÌɯËÌÚÐÎÕÌËɯÈÕËɯÌÝÈÓÜÈÛÌËɯÐÕɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÎÌÕÌÙÈÛÐÝÌɯ (ȭɯ%ÐÓÛÌÙÚɯÛÏÈÛɯÙÌÓàɯ

×ÙÐÔÈÙÐÓàɯÖÕɯÚÛÈÛÐÊɯÏÌÜÙÐÚÛÐÊÚɯÖÙɯÏÐÚÛÖÙÐÊÈÓÓàɯÓÌÈÙÕÌËɯ×ÈŲÌÙÕÚɯÔÈàɯÉÌÊÖÔÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÐÕÌřÌÊÛÐÝÌɯÈÚɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÊÖÕÛÐÕÜÌÚɯÛÖɯÐÔ×ÙÖÝÌɯÐÕɯŘÜÌÕÊàɯÈÕËɯ×ÌÙÚÖÕÈÓÐáÈÛÐÖÕȭɯ3ÖɯÙÌÔÈÐÕɯÌřÌÊÛÐÝÌȮɯËÌÛÌÊÛÐÖÕɯ

ÚàÚÛÌÔÚɯÔÈàɯÕÌÌËɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÈËÈ×ÛÐÝÌɯÚÛÙÈÛÌÎÐÌÚȮɯÚÜÊÏɯÈÚɯ (ɪÈÞÈÙÌɯÊÓÈÚÚÐŗÌÙÚȮɯÚÛàÓÖÔÌÛÙÐÊɯÈÕÈÓàÚÐÚȮɯÖÙɯ

ÏàÉÙÐËɯÈ××ÙÖÈÊÏÌÚɯÛÏÈÛɯÊÖÔÉÐÕÌɯÊÖÕÛÌÕÛȮɯÉÌÏÈÝÐÖÙȮɯÈÕËɯÊÖÕÛÌßÛÜÈÓɯÚÐÎÕÈÓÚȭ 

 

(ÕɯÊÖÕÊÓÜÚÐÖÕȮɯÛÏÐÚɯÚÛÜËàɯËÌÔÖÕÚÛÙÈÛÌÚɯÈɯÊÙÐÛÐÊÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÊÖÕÊÌÙÕȯɯ (ɪÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÉà×ÈÚÚɯ

ÊÜÙÙÌÕÛɯÌÔÈÐÓɯŗÓÛÌÙÚɯÈÛɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯÙÈÛÌÚɯÛÏÈÕɯÏÜÔÈÕɪÊÙÈÍÛÌËɯ×ÏÐÚÏÐÕÎȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ

ÌßÐÚÛÐÕÎɯÌÔÈÐÓɯÚÌÊÜÙÐÛàɯËÌÍÌÕÚÌÚɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÔÐÚÈÓÐÎÕÌËɯÞÐÛÏɯÛÏÌɯÌÝÖÓÝÐÕÎɯÛÏÙÌÈÛɯÓÈÕËÚÊÈ×Ìȭɯ ËËÙÌÚÚÐÕÎɯ

ÛÏÐÚɯÊÏÈÓÓÌÕÎÌɯÞÐÓÓɯÓÐÒÌÓàɯÙÌØÜÐÙÌɯÈËÖ×ÛÐÕÎɯÈËÝÈÕÊÌËɯËÌÛÌÊÛÐÖÕɯÛÌÊÏÕÐØÜÌÚȮɯÐÕÊÓÜËÐÕÎɯ (ɪÉÈÚÌËɯÊÓÈÚÚÐŗÌÙÚɯÛÏÈÛɯ

ÐËÌÕÛÐÍàɯÚÜÉÛÓÌɯÊÜÌÚɯÖÍɯÔÈÊÏÐÕÌɪÎÌÕÌÙÈÛÌËɯÛÌßÛȮɯÊÖÕÛÌÕÛɯÞÈÛÌÙÔÈÙÒÐÕÎȮɯÈÕËɯÌÕÏÈÕÊÌËɯÛÙÈÐÕÐÕÎɯÖÍɯŗÓÛÌÙÚɯÖÕɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯËÈÛÈȮɯÜÕËÌÙÚÊÖÙÐÕÎɯÛÏÌɯÖÕÎÖÐÕÎɯÈÙÔÚɯÙÈÊÌɯÉÌÛÞÌÌÕɯÛÏÙÌÈÛɯÈÊÛÖÙÚɯÈÕËɯÚÌÊÜÙÐÛàɯ×ÙÖÍÌÚÚÐÖÕÈÓÚȭ 

 

1$%$1$-"$2 

 ÍÈÕÌȮɯ*ȭȮɯ6ÌÐȮɯ6ȭȮɯ,ÈÖȮɯ8ȭȮɯ%ÈÙÖÖØȮɯ)ȭȮɯȫɯ"ÏÌÕȮɯ)ȭɯȹƖƔƖƘȺȭɯ-ÌßÛɪÎÌÕÌÙÈÛÐÖÕɯ×ÏÐÚÏÐÕÎȯɯ'ÖÞɯ++,ɯÈÎÌÕÛÚɯÌÔ×ÖÞÌÙɯ

ÊàÉÌÙɯÈŲÈÊÒÌÙÚȭɯÈÙ7ÐÝȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƘƕƕȭƕƗƜƛƘ 

 ×ÈÊÏÌɯ2×ÈÔ ÚÚÈÚÚÐÕȯɯ6ÌÓÊÖÔÌȭɯȹÕȭËȭȺȭɯ ×ÈÊÏÌɯ2ÖÍÛÞÈÙÌɯ%ÖÜÕËÈÛÐÖÕȭɯ1ÌÛÙÐÌÝÌËɯ ÜÎÜÚÛɯƖƛȮɯƖƔƖƙȮɯÍÙÖÔɯ

ÏŲ×ÚȯɤɤÚ×ÈÔÈÚÚÈÚÚÐÕȭÈ×ÈÊÏÌȭÖÙÎɤ 

!ÌÛÏÈÕàȮɯ,ȭȮɯ&ÈÓÐÖ×ÖÜÓÖÚȮɯ ȭȮɯ,ÐÙÚÒàȮɯ8ȭȮɯ#ÜÉÐÕȮɯ1ȭȮɯȫɯ2ÈÙÕÌȮɯ#ȭɯȹƖƔƖƙȺȭɯ+ÈÛÌÙÈÓɯ×ÏÐÚÏÐÕÎɯÞÐÛÏɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯ

ÔÖËÌÓÚȯɯ ɯÓÈÙÎÌɯÖÙÎÈÕÐáÈÛÐÖÕɯÊÖÔ×ÈÙÈÛÐÝÌɯÚÛÜËàȭɯ($$$ɯ ÊÊÌÚÚȮɯƕƗȮɯƕɬƕƙȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ ""$22ȭƖƔƖƙȭƗƙƙƙƙƔƔ 

!ÙÐÚÚÌŲȮɯ ȭȮɯȫɯ6ÈÓÓȮɯ!ȭɯȹƖƔƖƙȺȭɯ,ÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɯÈÕËɯÞÈÛÌÙÔÈÙÒÐÕÎɯÍÖÙɯÈÊÊÜÙÈÛÌɯËÌÛÌÊÛÐÖÕɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ$ÓÌÊÛÙÖÕÐÊÚȮɯƕƘȹƕƗȺȮɯƖƚƕƕȭɯÏŲ×ÚȯɤɤÞÞÞȭÔË×ÐȭÊÖÔɤƖƔƛƝɪƝƖƝƖɤƕƘɤƕƗɤƖƚƕƕ 

"ÏÙÐÚËÈȭɯȹƖƔƖƙÈȮɯ-ÖÝÌÔÉÌÙɯƕƛȺȭɯ.ÙËÌÙɯÈÕËɯ×ÙÌÊÌËÌÕÊÌɯÖÍɯÌÔÈÐÓɯ×ÙÖÛÌÊÛÐÖÕɯɬɯ,ÐÊÙÖÚÖÍÛɯ#ÌÍÌÕËÌÙɯÍÖÙɯ.ŚÊÌɯƗƚƙȭɯ

,ÐÊÙÖÚÖÍÛɯ+ÌÈÙÕȭɯ1ÌÛÙÐÌÝÌËɯ-ÖÝÌÔÉÌÙɯƕƕȮɯƖƔƖƙȮɯÍÙÖÔɯÏŲ×ÚȯɤɤÓÌÈÙÕȭÔÐÊÙÖÚÖÍÛȭÊÖÔɤÌÕɪÜÚɤËÌÍÌÕËÌÙɪÖŚÊÌɪ

ƗƚƙɤÏÖÞɪ×ÖÓÐÊÐÌÚɪÈÕËɪ×ÙÖÛÌÊÛÐÖÕÚɪÈÙÌɪÊÖÔÉÐÕÌË 

"ÏÙÐÚËÈȭɯȹƖƔƖƙÉȮɯ-ÖÝÌÔÉÌÙɯƕƛȺȭɯ3ÜÕÌɯÈÕÛÐɪ×ÏÐÚÏÐÕÎɯ×ÙÖÛÌÊÛÐÖÕɯɬɯ,ÐÊÙÖÚÖÍÛɯ#ÌÍÌÕËÌÙɯÍÖÙɯ.ŚÊÌɯƗƚƙȭɯ,ÐÊÙÖÚÖÍÛɯ+ÌÈÙÕȭɯ

1ÌÛÙÐÌÝÌËɯ-ÖÝÌÔÉÌÙɯƕƕȮɯƖƔƖƙȮɯÍÙÖÔɯÏŲ×ÚȯɤɤÓÌÈÙÕȭÔÐÊÙÖÚÖÍÛȭÊÖÔɤÌÕɪÜÚɤËÌÍÌÕËÌÙɪÖŚÊÌɪƗƚƙɤÈÕÛÐɪ×ÏÐÚÏÐÕÎɪ

×ÙÖÛÌÊÛÐÖÕɪÛÜÕÐÕÎ 



ƕƗƜ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

"ÖÙÔÈÊÒȮɯ&ȭɯ5ȭɯȹƖƔƔƜȺȭɯ$ÔÈÐÓɯÚ×ÈÔɯŗÓÛÌÙÐÕÎȯɯ ɯÚàÚÛÌÔÈÛÐÊɯÙÌÝÐÌÞȭɯ%ÖÜÕËÈÛÐÖÕÚɯÈÕËɯ3ÙÌÕËÚɯÐÕɯ(ÕÍÖÙÔÈÛÐÖÕɯ

1ÌÛÙÐÌÝÈÓȮɯƕȹƘȺȮɯƗƗƙɬƘƙƙȭɯÏŲ×ÚȯɤɤÞÞÞȭÕÖÞ×ÜÉÓÐÚÏÌÙÚȭÊÖÔɤÈÙÛÐÊÓÌɤ#ÖÞÕÓÖÈË2ÜÔÔÈÙàɤ(-1ɪƔƔƚ 

$ÜÙÖ×ÖÓɯ/ÜÉÓÐÊɯ(ÕÍÖÙÔÈÛÐÖÕȭɯȹƖƔƖƗȺȭɯ3ÌÊÏɯ6ÈÛÊÏɯ%ÓÈÚÏȯɯ3ÏÌɯÐÔ×ÈÊÛɯÖÍɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÖÕɯÓÈÞɯÌÕÍÖÙÊÌÔÌÕÛȭɯ

$ÜÙÖ×ÖÓȭɯÏŲ×ÚȯɤɤÞÞÞȭÌÜÙÖ×ÖÓȭÌÜÙÖ×ÈȭÌÜɤÊÔÚɤÚÐÛÌÚɤËÌÍÈÜÓÛɤŗÓÌÚɤËÖÊÜÔÌÕÛÚɤ3ÌÊÏǔƖƔ6ÈÛÊÏǔƖƔ%ÓÈÚÏǔƖƔɪ

ǔƖƔ3ÏÌǔƖƔ(Ô×ÈÊÛǔƖƔÖÍǔƖƔ+ÈÙÎÌǔƖƔ+ÈÕÎÜÈÎÌǔƖƔ,ÖËÌÓÚǔƖƔÖÕǔƖƔ+ÈÞǔƖƔ$ÕÍÖÙÊÌÔÌÕÛȭ×ËÍ 

'ÈÓÍɯÖÍɯÛÏÌɯÚ×ÈÔɯÐÕɯàÖÜÙɯÐÕÉÖßɯÐÚɯÎÌÕÌÙÈÛÌËɯÉàɯ (ȰɯÐÛÚɯÜÚÌɯÐÕɯÈËÝÈÕÊÌËɯÈŲÈÊÒÚɯÐÚɯÚÛÐÓÓɯÐÕɯÐÛÚɯÌÈÙÓàɯÚÛÈÎÌÚȭɯȹƖƔƖƙȺȭɯ

!ÈÙÙÈÊÜËÈɯ!ÓÖÎȭɯÏŲ×ÚȯɤɤÉÓÖÎȭÉÈÙÙÈÊÜËÈȭÊÖÔɤƖƔƖƙɤƔƚɤƕƜɤÏÈÓÍɪÚ×ÈÔɪÐÕÉÖßɪÈÐɪÎÌÕÌÙÈÛÌË 

'ÈáÌÓÓȮɯ)ȭɯȹƖƔƖƗȺȭɯ2×ÌÈÙɯ×ÏÐÚÏÐÕÎɯÞÐÛÏɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭɯÈÙ7ÐÝȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƗƔƙȭƔƚƝƛƖ 

'ÌÐËÐÕÎȮɯ%ȭȮɯ+ÌÙÔÌÕȮɯ2ȭȮɯ*ÈÖȮɯ ȭȮɯ2ÊÏÕÌÐÌÙȮɯ!ȭȮɯȫɯ5ÐÚÏÞÈÕÈÛÏȮɯ ȭɯȹƖƔƖƘȺȭɯ$ÝÈÓÜÈÛÐÕÎɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɀɯ

ÊÈ×ÈÉÐÓÐÛàɯÛÖɯÓÈÜÕÊÏɯÍÜÓÓàɯÈÜÛÖÔÈÛÌËɯÚ×ÌÈÙɯ×ÏÐÚÏÐÕÎɯÊÈÔ×ÈÐÎÕÚȯɯ5ÈÓÐËÈÛÌËɯÖÕɯÏÜÔÈÕɯÚÜÉÑÌÊÛÚȭɯÈÙ7ÐÝȭɯ

ÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƘƕƖȭƔƔƙƜƚ 

'ÖÞɯÛÖɯÙÌÊÖÎÕÐáÌɯÈÕËɯÈÝÖÐËɯ×ÏÐÚÏÐÕÎɯÚÊÈÔÚȭɯȹƖƔƖƘȮɯ.ÊÛÖÉÌÙɯƕƕȺȭɯ%ÌËÌÙÈÓɯ3ÙÈËÌɯ"ÖÔÔÐÚÚÐÖÕȭɯ

ÏŲ×ÚȯɤɤÊÖÕÚÜÔÌÙȭÍÛÊȭÎÖÝɤÈÙÛÐÊÓÌÚɤÏÖÞɪÙÌÊÖÎÕÐáÌɪÈÝÖÐËɪ×ÏÐÚÏÐÕÎɪÚÊÈÔÚ 

)ÖÚÛÌÕȮɯ,ȭȮɯȫɯ6ÌÐÚȮɯ3ȭɯȹƖƔƖƘȺȭɯ(ÕÝÌÚÛÐÎÈÛÐÕÎɯÛÏÌɯÌřÌÊÛÐÝÌÕÌÚÚɯÖÍɯ!ÈàÌÚÐÈÕɯÚ×ÈÔɯŗÓÛÌÙÚɯÐÕɯËÌÛÌÊÛÐÕÎɯ++,ɪÔÖËÐŗÌËɯ

Ú×ÈÔɯÌÔÈÐÓÚȭɯÈÙ7ÐÝȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƘƔƜȭƕƘƖƝƗ 

*ÖÕÛÖÙÚÒààȮɯ#ȭɯȹƖƔƖƙȮɯ,ÈàɯƕƚȺȭɯ.ÜÛÓÖÖÒɯÚ×ÈÔɯŗÓÛÌÙɯÌß×ÓÈÐÕÌËɯȹƖƔƖƙȺȭɯ,ÈÐÓÛÙÈ×ɯ!ÓÖÎȭɯ

ÏŲ×ÚȯɤɤÔÈÐÓÛÙÈ×ȭÐÖɤÉÓÖÎɤÖÜÛÓÖÖÒɪÚ×ÈÔɪŗÓÛÌÙɤ 

*ÜÔÈÙÈÕȮɯ-ȭɯȹƖƔƖƖȮɯ,ÈàɯƖƜȺȭɯ ÕɯÖÝÌÙÝÐÌÞɯÖÍɯ&ÔÈÐÓɀÚɯÚ×ÈÔɯŗÓÛÌÙÚȭɯ&ÖÖÎÓÌɯ6ÖÙÒÚ×ÈÊÌɯ!ÓÖÎȭɯ

ÏŲ×ÚȯɤɤÞÖÙÒÚ×ÈÊÌȭÎÖÖÎÓÌȭÊÖÔɤÉÓÖÎɤÐËÌÕÛÐÛàɪÈÕËɪÚÌÊÜÙÐÛàɤÈÕɪÖÝÌÙÝÐÌÞɪÖÍɪÎÔÈÐÓÚɪÚ×ÈÔɪŗÓÛÌÙÚ 

.×ÈÙÈȮɯ"ȭȮɯ,ÖËÌÚÛÐȮɯ/ȭȮɯȫɯ&ÖÓÐÎÏÛÓàȮɯ+ȭɯȹƖƔƖƙȺȭɯ$ÝÈÓÜÈÛÐÕÎɯÚ×ÈÔɯŗÓÛÌÙÚɯÈÕËɯÚÛàÓÖÔÌÛÙÐÊɯËÌÛÌÊÛÐÖÕɯÖÍɯ (ɪ

ÎÌÕÌÙÈÛÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ$ß×ÌÙÛɯ2àÚÛÌÔÚɯÞÐÛÏɯ ××ÓÐÊÈÛÐÖÕÚȮɯƖƛƚȮɯƕƖƛƔƘƘȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÌÚÞÈȭƖƔƖƙȭƕƖƛƔƘƘ 

2/ ,ɯ ÙÊÏÐÝÌȭɯȹÕȭËȭȺȭɯ3ÏÌɯ2/ ,ɯ ÙÊÏÐÝÌɯȹ×ÜÉÓÐÊɯËÈÛÈÚÌÛȺȭɯ1ÌÛÙÐÌÝÌËɯ2Ì×ÛÌÔÉÌÙɯƛȮɯƖƔƖƙȮɯÍÙÖÔɯ

ÏŲ×ÚȯɤɤÜÕÛÙÖÜÉÓÌËȭÖÙÎɤÚ×ÈÔɤ 

6ÌÕȮɯ ȭɯȹƖƔƖƘȮɯ#ÌÊÌÔÉÌÙɯƖƔȺȭɯ$ÔÈÐÓɯÚÊÈÔÚɯÚÜÙÎÌɯÖÝÌÙɯÛÏÌɯÏÖÓÐËÈàÚɯɭɯÏÌÙÌɀÚɯÏÖÞɯ&ÔÈÐÓɯÒÌÌ×ÚɯàÖÜɯÚÈÍÌȭɯ&ÖÖÎÓÌɯ

!ÓÖÎȭɯÏŲ×ÚȯɤɤÉÓÖÎȭÎÖÖÎÓÌɤ×ÙÖËÜÊÛÚɤÎÔÈÐÓɤÎÔÈÐÓɪÏÖÓÐËÈàÚɪƖƔƖƘɪÚ×ÈÔɪÚÊÈÔɤ 

8ÈÏÖÖɯ2ÌÕËÌÙɯ'ÜÉȭɯȹƖƔƖƙȺȭɯ8ÈÏÖÖɯ2ÌÕËÌÙɯ'ÜÉɯÉÌÚÛɯ×ÙÈÊÛÐÊÌÚȭɯ1ÌÛÙÐÌÝÌËɯ-ÖÝÌÔÉÌÙɯƕƕȮɯƖƔƖƙȮɯÍÙÖÔɯ

ÏŲ×ÚȯɤɤÚÌÕËÌÙÚȭàÈÏÖÖÐÕÊȭÊÖÔɤÉÌÚÛɪ×ÙÈÊÛÐÊÌÚɤ 
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/ÙÐÝÈÊàɯ(Ô×ÓÐÊÈÛÐÖÕÚɯÖÍɯ ÎÌÕÛÐÊɯ (ɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌÚȯɯ ɯ2àÚÛÌÔÈÛÐÊɯ1ÌÝÐÌÞ 

'ÈÑÈÙɯ-ÐÙÖÖÔÈÕË 

#ÈÒÖÛÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛàȮɯ,ÈËÐÚÖÕȮɯ2#Ȯɯ42  

 

 

/ÙÐÝÈÊàɯÐÔ×ÓÐÊÈÛÐÖÕÚɯÖÍɯÈÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚȯɯ ɯ2àÚÛÌÔÈÛÐÊɯ1ÌÝÐÌÞ 

 

'ÈÑÈÙɯ-ÐÙÖÖÔÈÕË 

#ÈÒÖÛÈɯ2ÛÈÛÌɯ4ÕÐÝÌÙÚÐÛà 

$ÔÈÐÓȯɯÏÈÑÈÙȭÕÐÙÖÖÔÈÕËɑÛÙÖÑÈÕÚȭËÚÜȭÌËÜ 

 

 

 !231 "3 

 

3ÏÌɯÐÕÊÙÌÈÚÐÕÎɯÈËÖ×ÛÐÖÕɯÖÍɯÈÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÖřÌÙÚɯÊÖÕÝÌÕÐÌÕÊÌɯÈÕËɯÌÕÏÈÕÊÌËɯÍÜÕÊÛÐÖÕÈÓÐÛàȮɯÉÜÛɯÈÓÚÖɯ

ÙÈÐÚÌÚɯ×ÙÐÝÈÊàɯÊÖÕÊÌÙÕÚȮɯÈÚɯÛÏÌÚÌɯÚàÚÛÌÔÚɯÊÖÓÓÌÊÛȮɯÐÕÍÌÙɯÈÕËɯÈÊÛɯÜ×ÖÕɯ×ÌÙÚÖÕÈÓɯËÈÛÈɯÈÜÛÖÕÖÔÖÜÚÓàɯÞÐÛÏÖÜÛɯ

ËÐÙÌÊÛɯÜÚÌÙÚɀɯÈÞÈÙÌÕÌÚÚȭɯ"ÜÙÙÌÕÛɯÙÌÚÌÈÙÊÏɯÏÈÚɯÕÖÛɯÍÜÓÓàɯÌßÈÔÐÕÌËɯÏÖÞɯÈÜÛÖÕÖÔÖÜÚɯ (ɯÈÎÌÕÛÚɯÙÌÚÏÈ×Ìɯ×ÙÐÝÈÊàɯ

ÙÐÚÒÚȮɯÜÚÌÙɯ×ÌÙÊÌ×ÛÐÖÕÚȮɯÖÙɯÊÖÕÚÌÕÛɯÉÖÜÕËÈÙÐÌÚɯÐÕɯÙÌÚÐËÌÕÛÐÈÓɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯɯ(Õɯ×ÈÙÛÐÊÜÓÈÙȮɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯÓÈÊÒÚɯÈÕɯ

ÐÕÛÌÎÙÈÛÌËɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÍɯÏÖÞɯÈÎÌÕÛÐÊɯ (ɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÈÔ×ÓÐÍàɯÛÙÈËÐÛÐÖÕÈÓɯ(Ö3ɯ×ÙÐÝÈÊàɯÛÏÙÌÈÛÚɯÈÕËɯ×ÙÖÛÌÊÛɯ

ÜÚÌÙɯ×ÙÐÝÈÊàȭɯɯ3ÏÌÚÌɯÎÈ×ÚɯÙÈÐÚÌɯØÜÌÚÛÐÖÕÚȮɯÞÏÈÛɯÈÙÌɯÛÏÌɯ×ÙÐÝÈÊàɯÛÙÈËÌɪÖřÚɯÞÏÌÕɯÐÕÛÌÙÈÊÛÐÕÎɯÞÐÛÏɯÛÏÌÚÌɯ

ÈÜÛÖÕÖÔÖÜÚɯÚàÚÛÌÔÚȮɯÈÕËɯÔÖÚÛɯÐÔ×ÖÙÛÈÕÛÓàɯÞÏÖɯÐÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯÓÈÞɯÈÕËɯÙÌÎÜÓÈÛÐÖÕɯÊÖÔ×ÓÐÈÕÊÌȳɯɯ 

3ÏÐÚɯÚÛÜËàɯÈËËÙÌÚÚÌÚɯÛÏÌÚÌɯÎÈ×ÚɯÉàɯÌßÈÔÐÕÐÕÎɯÛÏÌɯÐÔ×ÈÊÛɯÖÍɯÈÎÌÕÛÐÊɯ(/ɯÖÕɯÜÚÌÙɯ×ÙÐÝÈÊàɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÈÕËɯ

ÊÖÕÛÙÐÉÜÛÌÚɯÉàɯÚàÕÛÏÌÚÐáÐÕÎɯÌßÐÚÛÐÕÎɯŗÕËÐÕÎÚɯÈÕËɯ×ÙÖ×ÖÚÐÕÎɯÈɯÚÛÙÜÊÛÜÙÌËɯÈÎÌÕËÈɯÍÖÙɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÛÖɯÌÕÏÈÕÊÌɯ

ÜÚÌÙɯÛÙÜÚÛȮɯ×ÖÓÐÊàɯËÌÝÌÓÖ×ÔÌÕÛȮɯÈÕËɯÙÌÚ×ÖÕÚÐÉÓÌɯ (ɯÈËÖ×ÛÐÖÕɯÐÕɯÚÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

 

*$86.1#2ȯ  ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯȹ (ȺȮɯ ÎÌÕÛÐÊɯ (Ȯɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎɯȹ,+ȺȮɯ#ÌÌ×ɯ+ÌÈÙÕÐÕÎɯȹ#+ȺȮɯ+ÈÙÎÌɯ

+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚɯȹ++,ÚȺȮɯ-ÈÛÜÙÈÓɯ+ÈÕÎÜÈÎÌɯ/ÙÖÊÌÚÚÐÕÎɯȹ-+/ȺȮɯ2ÔÈÙÛɯ'ÖÔÌÚ 

 

(ÕÛÙÖËÜÊÛÐÖÕ 

 ÎÌÕÛÐÊɯ (ɯÙÌÍÌÙÚɯÛÖɯÈÜÛÖÕÖÔÖÜÚɯÚàÚÛÌÔÚɯÊÈ×ÈÉÓÌɯÖÍɯ×ÌÙÍÖÙÔÐÕÎɯÊÖÔ×ÓÌßɯÛÈÚÒÚɯÞÐÛÏɯÔÐÕÐÔÈÓɯÏÜÔÈÕɯ

ÐÕÛÌÙÝÌÕÛÐÖÕȭɯ3ÏÌÚÌɯÚàÚÛÌÔÚɯËÌÔÖÕÚÛÙÈÛÌɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯÊÈ×ÈÉÐÓÐÛàȮɯÚÌÓÍɪÌŚÊÈÊàȮɯÈÕËɯËàÕÈÔÐÊɯÈËÈ×ÛÈÉÐÓÐÛàɯ

ȹ ÊÏÈÙàÈɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ (ɪÉÈÚÌËɯÈÎÌÕÛÚɯÈÙÌɯÞÐËÌÓàɯÜÚÌËɯÈÊÙÖÚÚɯÝÈÙÐÖÜÚɯÚÌÊÛÖÙÚȮɯÐÕÊÓÜËÐÕÎɯÏÌÈÓÛÏÊÈÙÌȮɯÚÌÊÜÙÐÛàȮɯ

ÈÕËɯÌÝÌÕɯËÌÍÌÕÚÌɯȹ/ÏÈÔɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭɯɯ ÎÌÕÛÐÊɯ (ɯÎÖÌÚɯÉÌàÖÕËɯÙÌÚ×ÖÕËÐÕÎɯÛÖɯÐÕÚÛÙÜÊÛÐÖÕÚɯÉàɯÓÌÈÙÕÐÕÎɯÍÙÖÔɯ
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Ìß×ÌÙÐÌÕÊÌȮɯÜÕËÌÙÚÛÈÕËÐÕÎɯÊÖÕÛÌßÛȮɯ×ÓÈÕÕÐÕÎɯÈÊÛÐÖÕÚȮɯÊÖÖÙËÐÕÈÛÐÕÎɯÞÐÛÏɯÖÛÏÌÙɯÈÎÌÕÛÚȮɯÈÕËɯÈËÑÜÚÛÐÕÎɯÐÛÚɯ

ÉÌÏÈÝÐÖÙɯÛÖɯÈÊÏÐÌÝÌɯÊÏÈÕÎÐÕÎɯÎÖÈÓÚɯÞÐÛÏÐÕɯÏÜÔÈÕɪËÌŗÕÌËɯÉÖÜÕËÈÙÐÌÚɯȹ#ÐÕÊÌÓÓÐɯȫɯ)ÈÍÈÙÐÈÕȮɯƖƔƖƙȺȭɯ ÚɯÚÔÈÙÛɯ

ÏÖÔÌÚɯÐÕÛÌÎÙÈÛÌɯÚÌÕÚÖÙÚȮɯËÌÝÐÊÌÚȮɯÊÓÖÜËɯÚÌÙÝÐÊÌÚȮɯÈÕËɯÈÜÛÖÕÖÔÖÜÚɯ (ɯÈÎÌÕÛÚȮɯÛÏÌàɯ×ÙÖÊÌÚÚɯÓÈÙÎÌɯÈÔÖÜÕÛÚɯÖÍɯ

×ÌÙÚÖÕÈÓɯËÈÛÈȮɯÊÙÌÈÛÐÕÎɯÉÖÛÏɯÊÖÕÝÌÕÐÌÕÊÌɯÈÕËɯÕÌÞɯ×ÙÐÝÈÊàɯÙÐÚÒÚȭɯ ÎÌÕÛÐÊɯ (ɯÊÖÔ×ÓÐÊÈÛÌÚɯÜÚÌÙɯÊÖÕÛÙÖÓɯÈÕËɯ

ÊÖÕÚÌÕÛɯÙÌØÜÐÙÌËɯÉàɯÓÈÞɯÈÕËɯÙÌÎÜÓÈÛÐÖÕÚȮɯÈÕËɯÛÏÌɯËÐÚÛÙÐÉÜÛÌËɯÌÊÖÚàÚÛÌÔɯÉÓÜÙÚɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÔÖÕÎɯ

ÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯËÌÝÌÓÖ×ÌÙÚȮɯÈÕËɯÜÚÌÙÚȭɯ3ÖɯÜÕËÌÙÚÛÈÕËɯÛÏÌɯÌÔÌÙÎÐÕÎɯÐÚÚÜÌÚȮɯÛÏÐÚɯ×È×ÌÙɯÌßÈÔÐÕÌÚɯÛÏÌɯ×ÙÐÝÈÊàɯ

ÐÔ×ÓÐÊÈÛÐÖÕÚɯÖÍɯÈÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÉàɯÍÖÊÜÚÐÕÎɯÖÕɯÛÞÖɯÒÌàɯØÜÌÚÛÐÖÕÚȯ 

10ƕȯɯ6ÏÈÛɯÈÙÌɯÛÏÌɯ×ÙÐÝÈÊàɯÛÙÈËÌɪÖřÚɯÞÏÌÕɯÐÕÛÌÙÈÊÛÐÕÎɯÞÐÛÏɯÛÏÌÚÌɯÈÜÛÖÕÖÔÖÜÚɯÚàÚÛÌÔÚȳ 

10Ɩȯɯ6ÏÖɯÐÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯÓÈÞɯÈÕËɯÙÌÎÜÓÈÛÐÖÕɯÊÖÔ×ÓÐÈÕÊÌȳ 

3ÖɯÈËËÙÌÚÚɯÛÏÌÚÌɯØÜÌÚÛÐÖÕÚȮɯÛÏÐÚɯÚÛÜËàɯÈËÖ×ÛÚɯÈɯÚàÚÛÌÔÈÛÐÊɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÈ××ÙÖÈÊÏɯÎÜÐËÌËɯÉàɯ/1(2, ɯÈÕËɯ

ÌÚÛÈÉÓÐÚÏÌËɯ(2ɯÙÌÝÐÌÞɯÍÙÈÔÌÞÖÙÒÚȭɯ3ÏÌɯÈÕÈÓàÚÐÚɯÌßÈÔÐÕÌÚɯ×ÙÐÖÙɯÞÖÙÒɯÍÙÖÔɯÛÏÙÌÌɯÊÖÔ×ÓÌÔÌÕÛÈÙàɯ×ÌÙÚ×ÌÊÛÐÝÌÚȯɯ

ȹÈȺɯÛÏÌɯÙÖÓÌɯÖÍɯÈÎÌÕÛÐÊɯ (ɯÈÜÛÖÕÖÔàɯÈÕËɯ (ɯÛÌÊÏÕÐØÜÌÚɯÜÚÌËɯÐÕɯÚÔÈÙÛɯÏÖÔÌɯÚàÚÛÌÔÚȮɯȹÉȺɯÛÏÌɯÚÔÈÙÛɯÏÖÔÌɯ

ÊÖÕÛÌßÛÚɯÈÕËɯÈ××ÓÐÊÈÛÐÖÕɯËÖÔÈÐÕÚɯÐÕɯÞÏÐÊÏɯÛÏÌÚÌɯÛÌÊÏÕÖÓÖÎÐÌÚɯÖ×ÌÙÈÛÌȮɯÈÕËɯȹÊȺɯÛÏÌɯ×ÙÐÝÈÊàɯÙÐÚÒÚȮɯÔÐÛÐÎÈÛÐÖÕɯ

ÔÌÊÏÈÕÐÚÔÚȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯËÐÚÊÜÚÚÌËɯÐÕɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȭɯ!àɯÚàÕÛÏÌÚÐáÐÕÎɯŗÕËÐÕÎÚɯÈÊÙÖÚÚɯÛÏÌÚÌɯ

ËÐÔÌÕÚÐÖÕÚȮɯÛÏÌɯÙÌÝÐÌÞɯÐËÌÕÛÐŗÌÚɯ×ÈŲÌÙÕÚɯÐÕɯÏÖÞɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÌÔÌÙÎÌȮɯÏÖÞɯÛÏÌàɯÈÙÌɯÊÜÙÙÌÕÛÓàɯÈËËÙÌÚÚÌËȮɯÈÕËɯ

ÞÏÌÙÌɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÎÈ×ÚɯÙÌÔÈÐÕȭɯ3ÏÐÚɯÚÛÙÜÊÛÜÙÌËɯÈ××ÙÖÈÊÏɯ×ÙÖÝÐËÌÚɯÈɯÍÖÜÕËÈÛÐÖÕɯÍÖÙɯÈÚÚÌÚÚÐÕÎɯ×ÙÐÝÈÊàɯ

ÛÙÈËÌɪÖřÚɯÈÕËɯÊÓÈÙÐÍàÐÕÎɯÊÖÔ×ÓÐÈÕÊÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÐÕɯÈÎÌÕÛÐÊɯ (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌÚȭ 

!ÈÊÒÎÙÖÜÕËɯÈÕËɯ"ÖÕÊÌ×ÛÜÈÓɯÍÙÈÔÌÞÖÙÒ 

 ÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÌÕÈÉÓÌÚɯÈÜÛÖÕÖÔÖÜÚɯÚÌÕÚÐÕÎȮɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȮɯÈÕËɯÈÊÛÐÖÕɯÈÊÙÖÚÚɯÐÕÛÌÙÊÖÕÕÌÊÛÌËɯ

ËÌÝÐÊÌÚȮɯÊÙÌÈÛÐÕÎɯÏÐÎÏÓàɯ×ÌÙÚÖÕÈÓÐáÌËɯÉÜÛɯÊÖÕÛÐÕÜÖÜÚÓàɯËÈÛÈɪÐÕÛÌÕÚÐÝÌɯÓÐÝÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ ÚɯÛÏÌÚÌɯÚàÚÛÌÔÚɯ

ÊÖÓÓÌÊÛɯÈÕËɯÐÕÍÌÙɯÚÌÕÚÐÛÐÝÌɯÉÌÏÈÝÐÖÙÈÓȮɯÉÐÖÔÌÛÙÐÊȮɯÈÕËɯÊÖÕÛÌßÛÜÈÓɯÐÕÍÖÙÔÈÛÐÖÕȮɯ×ÙÐÝÈÊàɯÓÈÞÚɯÚÜÊÏɯÈÚɯ&#/1Ȯɯ

""/ ȮɯÈÕËɯÌÔÌÙÎÐÕÎɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÍÙÈÔÌÞÖÙÒÚɯÚÛÙÜÎÎÓÌɯÛÖɯÒÌÌ×ɯ×ÈÊÌɯÞÐÛÏɯÛÏÌɯÜÕÐØÜÌɯÙÐÚÒÚɯ×ÖÚÌËɯÉàɯ

ÈÜÛÖÕÖÔÖÜÚȮɯÊÙÖÚÚɪËÌÝÐÊÌɯËÈÛÈɯ×ÙÖÊÌÚÚÐÕÎɯÐÕɯÙÌÚÐËÌÕÛÐÈÓɯÚÌŲÐÕÎÚȭɯɯ 

2ÔÈÙÛɯ'ÖÔÌÚ 

2ÔÈÙÛɯÏÖÔÌɯÈÙÊÏÐÛÌÊÛÜÙÌɯÐÚɯÈÕɯÌßÛÌÕÚÐÖÕɯÖÍɯÛÏÌɯ(ÕÛÌÙÕÌÛɯÖÍɯ3ÏÐÕÎÚɯȹ(Ö3ȺȮɯÞÏÌÙÌɯÐÕÛÌÙÕÌÛɪÊÖÕÕÌÊÛÌËɯÖÉÑÌÊÛÚɯÈÙÌɯ

ÐÕÛÌÎÙÈÛÌËɯÐÕÛÖɯÏÖÔÌɯÚÌŲÐÕÎÚȭɯ3ÏÌÚÌɯËÌÝÐÊÌÚȮɯÊÖÔÔÖÕÓàɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯÚÔÈÙÛɯÏÖÔÌɯËÌÝÐÊÌÚȮɯÈÙÌɯÛà×ÐÊÈÓÓàɯÓÖÞɪ

×ÖÞÌÙɯÈÕËɯÙÌÚÖÜÙÊÌɪÊÖÕÚÛÙÈÐÕÌËɯȹ ÓÚÈÔÐÙÐɯȫɯ ÓÚÜÉÏÐȮɯƖƔƕƝȺȮɯÞÏÐÊÏɯÔÈÒÌÚɯÛÏÌÔɯÈɯ×ÖÛÌÕÛÐÈÓɯÚÌÊÜÙÐÛàɯÛÈÙÎÌÛȭɯ

 ËËÙÌÚÚÐÕÎɯÚÌÊÜÙÐÛàɯÊÏÈÓÓÌÕÎÌÚɯÐÚɯÊÙÐÛÐÊÈÓɯÛÖɯÌÕÚÜÙÌɯÛÏÌɯÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯÚÌÊÜÙÐÛàɯÖÍɯÚÔÈÙÛɯÏÖÔÌɯÚàÚÛÌÔÚȭɯ ÎÌÕÛÐÊɯ

 (ɯÊÈÕɯÏÌÓ×ɯÞÐÛÏɯÈÕÈÓàáÐÕÎɯÜÚÌÙɯ×ÙÌÍÌÙÌÕÊÌɯÈÕËɯÚÌÊÜÙÐÛàɯÛÙÌÕËÚɯÈÕËɯÈËÑÜÚÛɯÛÏÌɯËÌÝÐÊÌÚɯÚÌŲÐÕÎÚɯËàÕÈÔÐÊÈÓÓàȭ 

 ÎÌÕÛÐÊɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯȹ ÎÌÕÛÐÊɯ (Ⱥ 

 (ɯ×ÙÌÚÌÕÛÚɯÉÖÛÏɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÈÕËɯÕÖÛÈÉÓÌɯÊÏÈÓÓÌÕÎÌÚȭɯɯ4ÕÓÐÒÌɯÛÙÈËÐÛÐÖÕÈÓɯ(Ö3ɯÈÜÛÖÔÈÛÐÖÕÚɯÛÏÈÛɯÌßÌÊÜÛÌɯ

×ÙÌËÌŗÕÌËɯÙÜÓÌÚȮɯÈÎÌÕÛÐÊɯ (ɯÐÚɯÈÕɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯȹ (ȺɯÈÊÛÐÝÌÓàɯÚÌÕÚÌÚȮɯÐÕÛÌÙ×ÙÌÛÚɯÈÕËɯÐÚɯÊÈ×ÈÉÓÌɯÖÍɯ

ËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȮɯÈËÈ×ÛÐÝÌɯÉÌÏÈÝÐÖÙɯȹ2ÜÔÈÕɯÌÛɯÈÓȭȮɯƖƔƖƖȺȮɯÈÕËɯÈÜÛÖÔÈÛÐÕÎɯÛÈÚÒÚɯÞÐÛÏɯÔÐÕÐÔÈÓɯÏÜÔÈÕɯ

ÐÕÛÌÙÝÌÕÛÐÖÕɯȹ2ÏÈÝÐÛɯÌÛɯÈÓȭȮɯƖƔƖƗȺȭɯɯ ÎÌÕÛÐÊɯ (ɯÔÖËÌÓÚɯÈÙÌɯÙÌÚÏÈ×ÐÕÎɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ ÎÌÕÛÐÊɯ (ɯÐÚɯÚÌÓÍɪ

ÎÖÝÌÙÕÐÕÎȮɯÌØÜÐ××ÌËɯÞÐÛÏɯÓÌÈÙÕÐÕÎɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯÈÕËɯÊÈÕɯÔÈÒÌɯ×ÙÖÈÊÛÐÝÌɯÙÌÚ×ÖÕÚÌÚȭɯ3ÏÌÚÌɯ×ÖÞÌÙÍÜÓɯÛÖÖÓÚɯÈÙÌɯ

ÜÚÌËɯÐÕɯÚÌÊÜÙÐÛàɯȹ"ÈÐÕɯȫɯ2ÊÏÜÚÛÌÙȮɯƖƔƕƘȰɯ-ÈÚÐÙɯÌÛɯÈÓȭȮɯƖƔƔƜȰɯ1Öàɯȫɯ,ÈáÜÔËÈÙȮɯƖƔƕƙȺȮɯÚÔÈÙÛɯÏÖÔÌɯÈÜÛÖÔÈÛÐÖÕɯ

ȹ#ÈÚÎÜ×ÛÈɯÌÛɯÈÓȭȮɯƖƔƖƖȰɯ*ÖÔÈÙÖÝɯÌÛɯÈÓȭȮɯƖƔƕƙȰɯ/ÈÕɯÌÛɯÈÓȭȮɯƖƔƖƖȰɯ1ÈÕÐɯÌÛɯÈÓȭȮɯƖƔƖƘȰɯ2ÜÔÈÕɯÌÛɯÈÓȭȮɯƖƔƖƖȺȮɯÈÕËɯÌËÜÊÈÛÐÖÕɯ

ȹ%ȭɪ8ȭɯ6ÈÕÎȮɯƖƔƖƘȺȭɯ ÓÛÏÖÜÎÏɯÏÖÔÌÚɯÞÐÛÏɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÐÕÊÙÌÈÚÌɯÊÖÕÝÌÕÐÌÕÊÌȮɯ×ÌÙÚÖÕÈÓÐáÈÛÐÖÕȮɯÈÕËɯÏÖÔÌɯ
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ÚÌÊÜÙÐÛàȮɯÐÛɯÚÐÔÜÓÛÈÕÌÖÜÚÓàɯÈÔ×ÓÐŗÌÚɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯËÜÌɯÛÖɯÊÖÕÛÐÕÜÖÜÚɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕȮɯÖ×ÈØÜÌɯËÌÊÐÚÐÖÕɯ

×ÙÖÊÌÚÚÌÚȮɯÊÙÖÚÚɪËÌÝÐÊÌɯÐÕÍÌÙÌÕÊÌɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯÈÕËɯ×ÖÛÌÕÛÐÈÓɯÓÌÈÒÈÎÌɯÖÍɯÚÌÕÚÐÛÐÝÌɯÉÌÏÈÝÐÖÙÈÓɯ×ÈŲÌÙÕÚȭɯ

4ÕËÌÙÚÛÈÕËÐÕÎɯÏÖÞɯÈÎÌÕÛÐÊɯ (ɯÔÈÒÌÚɯËÌÊÐÚÐÖÕÚȮɯÞÏÈÛɯËÈÛÈɯÐÛɯÊÖÕÚÜÔÌÚȮɯÈÕËɯÏÖÞɯÐÛɯÚÏÈÙÌÚɯÐÕÍÖÙÔÈÛÐÖÕɯÐÚɯÕÖÞɯ

ÊÌÕÛÙÈÓɯÛÖɯ×ÙÌÝÌÕÛÐÕÎɯ/((ɯÌß×ÖÚÜÙÌȮɯ×ÙÖŗÓÐÕÎȮɯÜÕÈÜÛÏÖÙÐáÌËɯÈÊÊÌÚÚȮɯÈÕËɯÜÕÐÕÛÌÕËÌËɯÚÜÙÝÌÐÓÓÈÕÊÌɯÐÕɯÙÌÚÐËÌÕÛÐÈÓɯ

ÚÌŲÐÕÎÚȭ 

3ÈÉÓÌɯƕɯÐÚɯÈÕɯÖÝÌÙÝÐÌÞɯÖÍɯÒÌàɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯ3ÌÊÏÕÐØÜÌÚɯÈÕËɯÛÏÌÐÙɯ ××ÓÐÊÈÛÐÖÕÚɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌɯ2àÚÛÌÔÚȭ 

AI Techniques Description/Application  

Machine Learning 

Algorithms (ML)  

Machine learning powers agentic AI in smart homes by 

learning user behavior patterns to autonomously control 

devices, predict needs, and adapt to preferences without 

explicit programming  

Deep Learning (DL) Neural networks capable of modeling complex patterns. 

Enables complex pattern recognition for activity detection, 

anomaly identification, and predictive maintenance from 

sensor data. 

Large Language Models 

(LLMs)  

Powers conversational AI assistants for natural voice-based 

device control and complex query understanding. LLMs are 

usually off -device.  

Natural Language 

Processing (NLP) 

Interprets voice commands and enables natural language 

interaction with smart home devices and systems. Often run 

locally.  

3ÈÉÓÌɯƕȭɯ (ɯ3ÌÊÏÕÐØÜÌÚɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌɯ 

+ÈÞÚɯÈÕËɯ1ÌÎÜÓÈÛÐÖÕÚ 

/ÙÐÝÈÊàɯÓÈÞÚɯÈÙÌɯÎÖÝÌÙÕÔÌÕÛɯÔÈÕËÈÛÌËɯÙÌØÜÐÙÌÔÌÕÛÚɯÛÏÈÛɯ×ÙÖÛÌÊÛɯÐÕËÐÝÐËÜÈÓÚɀɯÙÐÎÏÛÚɯÈÕËɯÏÖÓËɯÖÙÎÈÕÐáÈÛÐÖÕÚɯ

ÈÊÊÖÜÕÛÈÉÓÌɯÍÖÙɯÔÐÚÏÈÕËÓÐÕÎɯ×ÌÙÚÖÕÈÓɯËÈÛÈȭɯ6ÏÐÓÌɯÔÖËÌÙÕɯ×ÙÐÝÈÊàɯÓÌÎÐÚÓÈÛÐÖÕɯÐÚɯÙÌÊÌÕÛȮɯÛÏÌɯÐËÌÈɯÖÍɯ×ÙÐÝÈÊàɯ

×ÙÖÛÌÊÛÐÖÕɯÏÈÚɯËÌÌ×ɯÏÐÚÛÖÙÐÊÈÓɯÙÖÖÛÚȭɯ 

3ÖËÈàȮɯÙÌÎÜÓÈÛÖÙàɯÉÖËÐÌÚɯÌÕÍÖÙÊÌɯ×ÙÐÝÈÊàɯÓÈÞÚȮɯÈÕËɯÕÖÕɪÊÖÔ×ÓÐÈÕÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÍÈÊÌɯŗÕÌÚɯÈÕËɯÓÌÎÈÓɯ×ÌÕÈÓÛÐÌÚȭɯ

*ÌàɯÌßÈÔ×ÓÌÚɯÐÕÊÓÜËÌɯÛÏÌɯ&#/1ɯȹ$4ɯ×ÙÐÝÈÊàɯÓÈÞȺȮɯÞÏÐÊÏɯÏÈÚɯÈ××ÓÐÌËɯÌßÛÙÈÛÌÙÙÐÛÖÙÐÈÓÓàɯÚÐÕÊÌɯƖƔƕƜɯÈÕËɯ

ÔÈÕËÈÛÌÚɯ×ÙÐÕÊÐ×ÓÌÚɯÚÜÊÏɯÈÚɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȮɯËÈÛÈɯÔÐÕÐÔÐáÈÛÐÖÕȮɯÈÊÊÜÙÈÊàȮɯÈÕËɯÚÌÊÜÙÌɯÚÛÖÙÈÎÌȰɯ

/(/$# ɯȹ"ÈÕÈËÈȺȮɯÌÔ×ÏÈÚÐáÐÕÎɯÊÖÕÚÌÕÛȮɯÚÈÍÌÎÜÈÙËÚȮɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȰɯ+&/#ɯȹ!ÙÈáÐÓȺȮɯÊÓÖÚÌÓàɯÈÓÐÎÕÌËɯÞÐÛÏɯ

&#/1Ȱɯ/#/ ɯȹ2ÐÕÎÈ×ÖÙÌȺȮɯÍÖÊÜÚÌËɯÖÕɯÊÖÕÚÌÕÛɯÈÕËɯ×ÜÙ×ÖÚÌɯÓÐÔÐÛÈÛÐÖÕȰɯÈÕËɯ/./( ɯȹ2ÖÜÛÏɯ ÍÙÐÊÈȺȮɯÞÏÐÊÏɯ

ÔÐÙÙÖÙÚɯ&#/1ɯ×ÙÐÕÊÐ×ÓÌÚɯÍÖÙɯÉÖÛÏɯ×ÜÉÓÐÊɯÈÕËɯ×ÙÐÝÈÛÌɯÚÌÊÛÖÙÚȭ 

(ÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚȮɯÛÏÌÙÌɯÐÚɯÕÖɯÚÐÕÎÓÌɯÍÌËÌÙÈÓɯ×ÙÐÝÈÊàɯÓÈÞȭɯ(ÕÚÛÌÈËȮɯÚÌÝÌÙÈÓɯÚÛÈÛÌɪÓÌÝÌÓɯÙÌÎÜÓÈÛÐÖÕÚɯÌßÐÚÛȮɯÚÜÊÏɯÈÚɯ

""/ ɯȹ"ÈÓÐÍÖÙÕÐÈȺɯÈÕËɯÚÐÔÐÓÈÙɯÓÈÞÚɯÐÕɯ5ÐÙÎÐÕÐÈȮɯ"ÖÓÖÙÈËÖȮɯ"ÖÕÕÌÊÛÐÊÜÛȮɯÈÕËɯ4ÛÈÏȮɯÈÓÖÕÎÚÐËÌɯÚÌÊÛÖÙɪÚ×ÌÊÐŗÊɯ

ÍÌËÌÙÈÓɯÓÈÞÚȮɯÐÕÊÓÜËÐÕÎɯ'(/  ɯȹÏÌÈÓÛÏȺȮɯ%$1/ ɯȹÌËÜÊÈÛÐÖÕȺȮɯÈÕËɯ/"(ɪ#22ɯȹŗÕÈÕÊÐÈÓɯ×ÈàÔÌÕÛɯËÈÛÈȺȭɯ3ÖÎÌÛÏÌÙȮɯ

ÛÏÌÚÌɯÓÈÞÚɯÎÖÝÌÙÕɯÏÖÞɯ×ÌÙÚÖÕÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÔÜÚÛɯÉÌɯÊÖÓÓÌÊÛÌËȮɯÚÛÖÙÌËȮɯÈÊÊÌÚÚÌËȮɯÈÕËɯ×ÙÖÛÌÊÛÌËɯÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯ

ÐÕËÜÚÛÙÐÌÚɯÈÕËɯÑÜÙÐÚËÐÊÛÐÖÕÚȭɯ ÓÚÖȮɯÛÏÌɯËÐÚÛÙÐÉÜÛÌËɯÕÈÛÜÙÌɯÖÍɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔɯÚ×ÈÕÕÐÕÎɯËÌÝÐÊÌɯ

ÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯ×ÓÈÛÍÖÙÔɯ×ÙÖÝÐËÌÙÚȮɯÈÕËɯÌÕËɯÜÚÌÙÚȮɯÊÙÌÈÛÌÚɯÈÔÉÐÎÜÐÛàɯÈÉÖÜÛɯÞÏÖɯÐÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯÌÕÚÜÙÐÕÎɯ

ÊÖÔ×ÓÐÈÕÊÌȭɯ 

"ÖÕÊÌ×ÛÜÈÓɯ%ÙÈÔÌÞÖÙÒ 
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 ÎÌÕÛÐÊɯ (ɯÐÕÛÙÖËÜÊÌÚɯÈɯÕÌÞɯÓÌÝÌÓɯÖÍɯÈÜÛÖÕÖÔàɯÐÕÛÖɯÚÔÈÙÛɯÏÖÔÌÚɯÉàɯÌÕÈÉÓÐÕÎɯÚàÚÛÌÔÚɯÛÖɯÚÌÕÚÌȮɯÐÕÛÌÙ×ÙÌÛȮɯÈÕËɯ

ÈÊÛɯÖÕɯ×ÌÙÚÖÕÈÓɯËÈÛÈɯÞÐÛÏÖÜÛɯËÐÙÌÊÛɯÜÚÌÙɯÐÕÛÌÙÝÌÕÛÐÖÕȭɯ4ÕÓÐÒÌɯÛÙÈËÐÛÐÖÕÈÓɯ(Ö3ɯËÌÝÐÊÌÚɯÛÏÈÛɯÌßÌÊÜÛÌɯÚÐÔ×ÓÌɯÈÕËɯ

ÙÜÓÌɪÉÈÚÌËɯÊÖÔÔÈÕËÚȮɯÈÎÌÕÛÐÊɯÚàÚÛÌÔÚɯÊÖÕÛÐÕÜÖÜÚÓàɯÓÌÈÙÕɯÍÙÖÔɯÜÚÌÙɯÉÌÏÈÝÐÖÙȮɯÊÖÖÙËÐÕÈÛÌɯÈÊÙÖÚÚɯËÌÝÐÊÌÚȮɯÈÕËɯ

ÔÈÒÌɯÐÕËÌ×ÌÕËÌÕÛɯËÌÊÐÚÐÖÕÚȭɯ3ÏÐÚɯÚÏÐÍÛɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÕÊÙÌÈÚÌÚɯÛÏÌɯÝÖÓÜÔÌȮɯÎÙÈÕÜÓÈÙÐÛàȮɯÈÕËɯÚÌÕÚÐÛÐÝÐÛàɯÖÍɯËÈÛÈɯ

×ÙÖÊÌÚÚÌËɯÞÐÛÏÐÕɯÛÏÌɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛȮɯÊÙÌÈÛÐÕÎɯ×ÙÐÝÈÊàɯÊÏÈÓÓÌÕÎÌÚȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌÚÌɯÊÏÈÓÓÌÕÎÌÚɯÙÌØÜÐÙÌÚɯ

ÈÕɯÐÕÛÌÎÙÈÛÌËɯÝÐÌÞɯÖÍɯÏÖÞɯÈÎÌÕÛÐÊɯ (ɯÖ×ÌÙÈÛÌÚȮɯÏÖÞɯËÈÛÈɯŘÖÞÚɯÈÊÙÖÚÚɯÛÏÌɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔȮɯÈÕËɯÏÖÞɯ

ÌßÐÚÛÐÕÎɯ×ÙÐÝÈÊàɯÓÈÞÚɯÈ××ÓàɯÞÐÛÏÐÕɯÛÏÐÚɯÊÖÔ×ÓÌßɯÚÖÊÐÖɪÛÌÊÏÕÐÊÈÓɯÊÖÕÛÌßÛȭ 

2ÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛÚɯÊÖÕÚÐÚÛɯÖÍɯÔÜÓÛÐ×ÓÌɯÚÛÈÒÌÏÖÓËÌÙÚȯɯËÌÝÐÊÌɯÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯ (ɯËÌÝÌÓÖ×ÌÙÚȮɯÊÓÖÜËɯ

ÚÌÙÝÐÊÌɯ×ÙÖÝÐËÌÙÚȮɯÈÕËɯÌÕËɯÜÚÌÙÚȮɯÌÈÊÏɯÊÖÕÛÙÐÉÜÛÐÕÎɯÛÖɯÛÏÌɯÎÌÕÌÙÈÛÐÖÕɯÈÕËɯ×ÙÖÊÌÚÚÐÕÎɯÖÍɯ×ÌÙÚÖÕÈÓɯËÈÛÈȭɯ ÎÌÕÛÐÊɯ

 (ɯÊÖÔ×ÓÐÊÈÛÌÚɯÛÏÐÚɯÓÈÕËÚÊÈ×ÌɯÉàɯÌÕÈÉÓÐÕÎɯÉÌÏÈÝÐÖÙÈÓɯ×ÙÌËÐÊÛÐÖÕȮɯÈÕËɯÈÜÛÖÕÖÔÖÜÚɯËÌÊÐÚÐÖÕɯÔÈÒÐÕÎɯÛÏÈÛɯÔÈàɯ

ÌßÊÌÌËɯÜÚÌÙÚɀɯÌß×ÌÊÛÈÛÐÖÕÚɯÖÙɯÈÞÈÙÌÕÌÚÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯ×ÙÐÝÈÊàɯ×ÙÖÛÌÊÛÐÖÕɯÉÌÊÖÔÌÚɯËÐřÜÚÌËȮɯ

ÙÈÐÚÐÕÎɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÊÖÕÊÌÙÕÚɯÈÊÙÖÚÚɯÛÏÌɯÌÊÖÚàÚÛÌÔȭɯ3ÙÈËÐÛÐÖÕÈÓɯÙÌÎÜÓÈÛÖÙàɯÍÙÈÔÌÞÖÙÒÚɯÚÜÊÏɯÈÚɯ&#/1Ȯɯ

/(/$# Ȯɯ+&/#Ȯɯ/#/ Ȯɯ/./( ȮɯÈÕËɯ4ȭ2ȭɯÚÌÊÛÖÙɪÚ×ÌÊÐŗÊɯÓÈÞÚɯÈÚÚÜÔÌɯÐËÌÕÛÐŗÈÉÓÌɯËÈÛÈɯÊÖÕÛÙÖÓÓÌÙÚɯÈÕËɯ

×ÙÖÊÌÚÚÖÙÚȮɯàÌÛɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔÚɯÍÙÌØÜÌÕÛÓàɯÐÕÝÖÓÝÌɯËÐÚÛÙÐÉÜÛÌËɯÙÖÓÌÚɯÈÕËɯÖ×ÈØÜÌɯËÈÛÈɯŘÖÞÚȭ 

3ÏÌɯÊÖÕÊÌ×ÛÜÈÓɯÍÙÈÔÌÞÖÙÒɯ×ÙÖ×ÖÚÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÐÕÛÌÎÙÈÛÌÚɯÛÏÙÌÌɯÊÖÙÌɯËÖÔÈÐÕÚȮɯ ÎÌÕÛÐÊɯ (ɯ ÜÛÖÕÖÔàȮɯ2ÔÈÙÛɯ

'ÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛȮɯÈÕËɯ/ÙÐÝÈÊàɯ+ÈÞɯÈÕËɯ"ÖÔ×ÓÐÈÕÊÌɯ.ÉÓÐÎÈÛÐÖÕÚȮɯÛÖɯÊÓÈÙÐÍàɯÏÖÞɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÌÔÌÙÎÌɯÈÕËɯ

ÞÏÖɯÐÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯÔÈÕÈÎÐÕÎɯÛÏÌÔȭɯɯ ÎÌÕÛÐÊɯ (ɯÈÜÛÖÕÖÔàɯÊÈ×ÛÜÙÌÚɯÛÏÌɯÓÌÝÌÓɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌȮɯÐÕÍÌÙÌÕÊÌȮɯÈÕËɯ

ËÌÊÐÚÐÖÕɯÔÈÒÐÕÎɯÌßÌÙÊÐÚÌËɯÉàɯ (ɯÚàÚÛÌÔÚȭɯ3ÏÌɯÚÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛɯÙÌ×ÙÌÚÌÕÛÚɯÛÏÌɯËÌÝÐÊÌÚȮɯÈ××ÓÐÊÈÛÐÖÕÚȮɯ

ÈÕËɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯÐÕɯÞÏÐÊÏɯÛÏÌÚÌɯÚàÚÛÌÔÚɯÖ×ÌÙÈÛÌȭɯ ÕËɯ×ÙÐÝÈÊàɯÓÈÞɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÖÉÓÐÎÈÛÐÖÕÚɯÈËËÙÌÚÚɯ

ÙÌÎÜÓÈÛÖÙàɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÚÛÈÒÌÏÖÓËÌÙÚȭɯ!àɯÌßÈÔÐÕÐÕÎɯÛÏÌɯÐÕÛÌÙÈÊÛÐÖÕÚɯÈÔÖÕÎɯÛÏÌÚÌɯ

ËÖÔÈÐÕÚȮɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯ×ÙÖÝÐËÌÚɯÈɯÚÛÙÜÊÛÜÙÌËɯÓÌÕÚɯÍÖÙɯÈÕÈÓàáÐÕÎɯ×ÙÐÝÈÊàɯÛÙÈËÌɪÖřÚɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯ

ÊÏÈÓÓÌÕÎÌÚɯÐÕɯÈÎÌÕÛÐÊɯ (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌÚȭ 

 

%ÐÎÜÙÌɯƕȭɯ"ÖÕÊÌ×ÛÜÈÓɯ%ÙÈÔÌÞÖÙÒɯÍÖÙɯÛÏÌɯ+ÐÛÌÙÈÛÜÙÌɯ1ÌÝÐÌÞ 

 

,ÌÛÏÖËÖÓÖÎà 

3ÏÐÚɯÙÌÝÐÌÞɯÍÖÓÓÖÞÌËɯÌÚÛÈÉÓÐÚÏÌËɯÎÜÐËÌÓÐÕÌÚɯÍÖÙɯÚàÚÛÌÔÈÛÐÊɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞÚȮɯËÙÈÞÐÕÎɯÖÕɯ/1(2, ɯȹ+ÐÉÌÙÈÛÐȮɯ

ƖƔƔƝȺɯÍÖÙɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯ*ÐÛÊÏÌÕÏÈÔɯȫɯ"ÏÈÙÛÌÙÚɯȹƖƔƔƛȺɯÍÖÙɯÚÖÍÛÞÈÙÌɪÌÕÎÐÕÌÌÙÐÕÎɯÙÌÝÐÌÞɯÙÐÎÖÙȮɯÈÕËɯ6ÌÉÚÛÌÙɯȫɯ

6ÈÛÚÖÕɯȹƖƔƔƖȺɯÍÖÙɯÊÖÕÊÌ×ÛÜÈÓɯÚÛÙÜÊÛÜÙÐÕÎɯÖÍɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȭɯ3ÏÌɯÔÌÛÏÖËÖÓÖÎàɯÊÖÕÚÐÚÛÌËɯÖÍɯÈɯÚÌØÜÌÕÛÐÈÓɯËÈÛÈÉÈÚÌɯ

ÚÌÈÙÊÏȮɯÚÛÙÜÊÛÜÙÌËɯÚÊÙÌÌÕÐÕÎȮɯÚàÚÛÌÔÈÛÐÊɯËÈÛÈɯÌßÛÙÈÊÛÐÖÕȮɯÈÕËɯÛÏÌÔÈÛÐÊɯÚàÕÛÏÌÚÐÚȭ 
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2ÌÈÙÊÏɯ/ÙÖÛÖÊÖÓȮɯ/ÙÖÊÌÚÚȮɯ1ÈÛÐÖÕÈÓÌɯ 

 ɯÚÛÙÜÊÛÜÙÌËɯÚÌÈÙÊÏɯÞÈÚɯÊÖÕËÜÊÛÌËɯÍÖÙɯ×ÌÌÙɪÙÌÝÐÌÞÌËȮɯÍÜÓÓɪÛÌßÛɯÑÖÜÙÕÈÓɯÈÙÛÐÊÓÌÚɯÐÕɯ$ÕÎÓÐÚÏɯÛÏÈÛɯÌß×ÓÐÊÐÛÓàɯ

ÈËËÙÌÚÚÌËɯÛÏÌɯÈ××ÓÐÊÈÛÐÖÕɯÖÍɯÈÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÈÕËɯ×ÙÐÝÈÊàȭɯ2ÌÈÙÊÏɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÚÌØÜÌÕÛÐÈÓÓàɯÈÊÙÖÚÚɯ

ÛÏÌɯÍÖÓÓÖÞÐÕÎɯËÈÛÈÉÈÚÌÚɯÈÕËɯÑÖÜÙÕÈÓɯÚÖÜÙÊÌÚɯȹ3ÈÉÓÌɯƖȺȭɯ3ÏÌɯÚÌØÜÌÕÛÐÈÓɯÚÌÈÙÊÏɯÔÖËÌÓɯÙÌÚÜÓÛÌËɯÐÕɯÐÔÔÌËÐÈÛÌɯ

ÚÊÙÌÌÕÐÕÎɯÖÍɯÛÐÛÓÌÚɯÈÕËɯÈÉÚÛÙÈÊÛÚɯÈÛɯÛÏÌɯ×ÖÐÕÛɯÖÍɯÙÌÛÙÐÌÝÈÓȮɯÈÓÓÖÞÐÕÎɯËÜ×ÓÐÊÈÛÌɯÙÌÊÖÙËÚɯÛÖɯÉÌɯÐËÌÕÛÐŗÌËɯÈÕËɯ

ÙÌÔÖÝÌËɯËÜÙÐÕÎɯÛÏÌɯÞÖÙÒŘÖÞɯÙÈÛÏÌÙɯÛÏÈÕɯÛÏÙÖÜÎÏɯÈɯ×ÖÚÛɪÚÌÈÙÊÏɯÉÈÛÊÏɯËÌËÜ×ÓÐÊÈÛÐÖÕɯ×ÙÖÊÌÚÚȭɯɯ 

 

Database Maintainer   Rationale 

ABI/INFORM 

Collection   

 

ProQuest ABI/INFORM provides broad full -text access 

to peer-reviewed business and management 

research. 

IEEE Xplore  

 

Institute of Electrical 

and Electronics 

Engineers 

Contains most of the AI -related peer-

reviewed research papers in information 

technology 

SAGE Journals 

Online 

SAGE publications Focus on social science, humanities and 

business. Their articles are also indexed in 

Scopus.  

Scopus 

  

ScienceDirect 

 

Elsevier Scopus was used as a comprehensive 

indexing database to identify peer -reviewed 

AI, smart home and privacy across major 

publishers. Full -text access was obtained 

through ScienceDirect.  

AIS eLibrary  AIS Includes multiple journals.   

3ÈÉÓÌɯƖȭɯ3ÏÌɯ1ÈÛÐÖÕÈÓÌɯÍÖÙɯ2ÌÓÌÊÛÐÖÕɯÖÍɯ#ÈÛÈÉÈÚÌÚɯÈÕËɯ)ÖÜÙÕÈÓÚ 

(ÕÊÓÜÚÐÖÕɯ"ÙÐÛÌÙÐÈ 

.×ÌÕɯÈÊÊÌÚÚȮɯ/ÌÌÙɪÙÌÝÐÌÞÌËɯÑÖÜÙÕÈÓɯÈÙÛÐÊÓÌÚɯÐÕɯ$ÕÎÓÐÚÏȮɯÌß×ÓÐÊÐÛɯÍÖÊÜÚɯÖÕɯ ÎÌÕÛÐÊɯ (ɯÈ××ÓÐÌËɯÖÕɯÚÔÈÙÛɯÏÖÔÌÚɯ

ÈÕËɯ×ÙÐÝÈÊàȭɯ 

$ßÊÓÜÚÐÖÕɯ"ÙÐÛÌÙÐÈ 

$ËÐÛÖÙÐÈÓÚȮɯ"ÖÕÍÌÙÌÕÊÌɯ×È×ÌÙÚȮɯ1Ì×ÖÙÛȮɯÊÖÔÔÌÕÛÈÙàȮɯ(ÕÛÌÙÝÐÌÞȮɯ+ÐÛÌÙÈÛÜÙÌɯ1ÌÝÐÌÞȮɯÕÖÕɪ$ÕÎÓÐÚÏȮɯÈÙÛÐÊÓÌÚɯ

ÞÐÛÏÖÜÛɯËÐÙÌÊÛɯÙÌÓÌÝÈÕÊÌɯÛÖɯÚÔÈÙÛɯÏÖÔÌÚȭ 

2ÛÜËàɯ2ÊÙÌÌÕÐÕÎɯÈÕËɯ2ÌÓÌÊÛÐÖÕɯ/ÙÖÊÌËÜÙÌ 

%ÖÙɯÚÊÙÌÌÕÐÕÎȮɯÛÐÛÓÌÚɯÞÌÙÌɯÐÕÐÛÐÈÓÓàɯÙÌÝÐÌÞÌËɯÖÕɯÌÈÊÏɯËÈÛÈÉÈÚÌɯÚÐÛÌȮɯÍÖÓÓÖÞÌËɯÉàɯÙÌÈËÐÕÎɯÛÏÌɯÈÉÚÛÙÈÊÛÚȮɯÛÖɯÈÚÚÌÚÚɯ

ÈÓÐÎÕÔÌÕÛɯÞÐÛÏɯÐÕÊÓÜÚÐÖÕɯÊÙÐÛÌÙÐÈȮɯÌÓÐÎÐÉÐÓÐÛàȮɯËÜ×ÓÐÊÈÛÌɯÙÌÔÖÝÈÓɯËÜÙÐÕÎɯÚÊÙÌÌÕÐÕÎȮɯÈÕËɯÐÍɯËÌÌÔÌËɯÙÌÓÌÝÈÕÛȮɯ

ÈÙÛÐÊÓÌÚɯÞÌÙÌɯÈËËÌËɯÛÖɯ9ÖÛÌÙÖɯÈÕËɯ$ßÊÌÓɯÛÙÈÊÒÐÕÎɯÚÏÌÌÛɯÍÖÙɯÙÌÍÌÙÌÕÊÌɯÔÈÕÈÎÌÔÌÕÛȭɯɯ%ÜÓÓɯÛÌßÛɯÈÙÛÐÊÓÌÚɯÞÌÙÌɯ

ÈÚÚÌÚÚÌËɯÈÎÈÐÕÚÛɯÐÕÊÓÜÚÐÖÕɤÌßÊÓÜÚÐÖÕɯÊÙÐÛÌÙÐÈȭɯ(ÕÌÓÐÎÐÉÓÌɯ×È×ÌÙÚɯÞÌÙÌɯ×ÓÈÊÌËɯÐÕɯÈÕɯɁ$ßÊÓÜËÌËɂɯÍÖÓËÌÙȭɯ#ÜÌɯÛÖɯÛÏÌɯ

ÚÌØÜÌÕÛÐÈÓɯÚÌÈÙÊÏɯ×ÙÖÊÌÚÚȮɯËÜ×ÓÐÊÈÛÌɯÈÙÛÐÊÓÌÚɯÞÌÙÌɯÌÓÐÔÐÕÈÛÌËɯËÜÙÐÕÎɯÛÏÌɯÚÊÙÌÌÕÐÕÎɯÈÕËɯÕÖÛɯŗÓÌËȭɯɯ 

#ÈÛÈɯ$ßÛÙÈÊÛÐÖÕɯ2ÊÏÌÔÈɯÈÕËɯÊÖËÐÕÎ 
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*ÌàɯÚÛÜËàɯÈŲÙÐÉÜÛÌÚɯÞÌÙÌɯÙÌÊÖÙËÌËɯÐÕɯÈÕɯ$ßÊÌÓɯŗÓÌɯËÜÙÐÕÎɯËÈÛÈɯÌßÛÙÈÊÛÐÖÕȮɯÐÕÊÓÜËÐÕÎɯÊÐÛÈÛÐÖÕȮɯ (ɯÔÖËÌÓɯÜÚÌËȮɯ

ÏÖÞɯÏÈÕËÓÌËɯ×ÙÐÝÈÊàɯÖÍɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛȭɯ 

0ÜÈÓÐÛàɯ ××ÙÈÐÚÈÓȮɯ2àÕÛÏÌÚÐÚɯ ××ÙÖÈÊÏɯÈÕËɯÏÈÕËÓÐÕÎɯ'ÌÛÌÙÖÎÌÕÌÐÛà 

3ÏÐÚɯÙÌÝÐÌÞɯÈ××ÓÐÌËɯÈɯÚÐÔ×ÓÐŗÌËɯØÜÈÓÐÛàɯÈ××ÙÈÐÚÈÓɯÈËÈ×ÛÌËɯÍÙÖÔɯ*ÐÛÊÏÌÕÏÈÔɯȫɯ"ÏÈÙÛÌÙÚɯȹƖƔƔƛȺȭɯ3ÏÌɯ

ÈÚÚÌÚÚÔÌÕÛɯÍÖÊÜÚÌËɯÖÕɯÞÏÌÛÏÌÙɯÌÈÊÏɯÚÛÜËàɯÊÓÌÈÙÓàɯËÌÚÊÙÐÉÌËɯȹÈȺɯÊÓÈÙÐÛàɯÖÍɯÙÌÚÌÈÙÊÏɯÈÐÔȮɯȹÉȺɯËÌÚÊÙÐ×ÛÐÖÕɯÖÍɯ (ɯ

ÛÌÊÏÕÐØÜÌȮɯȹÊȺɯÙÌÓÌÝÈÕÊÌɯÛÖɯÚÔÈÙÛɯÏÖÔÌÚɯÈÕËɯ×ÙÐÝÈÊàȭɯ3ÏÌÚÌɯÊÖÙÌɯÊÙÐÛÌÙÐÈɯÌÕÚÜÙÌËɯÔÌÛÏÖËÖÓÖÎÐÊÈÓɯÊÓÈÙÐÛàɯÈÕËɯ

ÚÜ××ÖÙÛÌËɯÊÖÕÚÐÚÛÌÕÛɯÚàÕÛÏÌÚÐÚɯÈÊÙÖÚÚɯÚÛÜËÐÌÚȭ 

 

2ÌÈÙÊÏɯ3ÌÙÔÚ 

ÚÌÈÙÊÏɯÐÕɯËÈÛÈÉÈÚÌÚɯÚÜÊÏɯÈÚɯ !(ɤ(ÕÍÖÙÔȮɯ($$$ɯ7×ÓÖÙÌȮɯ (2ɯÌ+ÐÉÙÈÙàȮɯÈÕËɯ2ÊÖ×ÜÚɯÞÏÐÊÏɯÐÕËÌßÌÚɯÑÖÜÙÕÈÓÚɯÍÖÙÔɯ

2ÊÐÌÕÊÌ#ÐÙÌÊÛɯÞÐÛÏɯÒÌàÞÖÙËÚɯɆ ÎÌÕÛÐÊɯ (Ɇɯ -#ɯɆ2ÔÈÙÛɯ'ÖÔÌɆɯ -#ɯ×ÙÐÝÈÊàȭɯ3ÈÉÓÌɯƗɯÚÜÔÔÈÙÐáÌÚɯÛÏÌɯÚÌÈÙÊÏɯ

ÚÛÙÐÕÎÚȮɯŗÓÛÌÙÚɯȹÈËÈ×ÛÌËɯÛÖɯÛÏÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÖÍɯÌÈÊÏɯËÈÛÈÉÈÚÌȺȮɯÈÕËɯÚÊÙÌÌÕÐÕÎɯÖÜÛÊÖÔÌÚȭɯ 

Database Search String Filters 

ABI/INFOR

M 

 

"Agentic AI" AND 

"Smart Home" AND 

privacy  

Limit to :  

Source type: Scholarly Journals; Document type: Article; 

Language: English.  Filters: Document type: Article  

IEEE Xplore 

 

Agentic AI" AND 

"Smart Home" AND 

privacy  

Filters : Include:  Journals  

AIS 

eLibrary  

Agentic AI" AND 

"Smart Home" AND 

privacy  

Filter : AIS journals & AIS affiliated journals, Peer -

reviewed Only  

Scopus 

 

Agentic AI" AND 

"Smart Home" AND 

privacy  

Limited  to: Journal, Journal, Articles, English, All open 

access 

3ÈÉÓÌɯƗȭɯ ××ÓÐÌËɯ2ÌÈÙÊÏɯ3ÌÙÔÚɯÈÕËɯ%ÐÓÛÌÙÚ 

1ÌÚÜÓÛÚ 

%ÖÙɯÛÏÐÚɯÚàÚÛÌÔÈÛÐÊɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞȮɯƝƗɯÈÙÛÐÊÓÌÚɯÞÌÙÌɯÐÕÐÛÐÈÓÓàɯÐËÌÕÛÐŗÌËɯÈÊÙÖÚÚɯÛÏÌɯÚÌÓÌÊÛÌËɯËÈÛÈÉÈÚÌÚɯÈÕËɯ

ÑÖÜÙÕÈÓÚȭɯ ÍÛÌÙɯÙÌÔÖÝÐÕÎɯËÜ×ÓÐÊÈÛÌÚɯÈÕËɯÈ××ÓàÐÕÎɯÛÏÌɯÐÕÊÓÜÚÐÖÕɯÈÕËɯÌßÊÓÜÚÐÖÕɯÊÙÐÛÌÙÐÈȮɯƝɯÈÙÛÐÊÓÌÚɯÞÌÙÌɯÙÌÛÈÐÕÌËɯ

ÍÖÙɯËÌÛÈÐÓÌËɯÈÕÈÓàÚÐÚȭɯ ÕɯÈËËÐÛÐÖÕÈÓɯƚɯÙÌÓÌÝÈÕÛɯÈÙÛÐÊÓÌÚɯÍÙÖÔɯ×ÙÌÝÐÖÜÚɯÚÛÜËÐÌÚɯÈÕËɯÉÈÊÒÞÈÙËɯÊÐÛÈÛÐÖÕɯÚÌÈÙÊÏÐÕÎɯ

ÞÌÙÌɯÐÕÊÖÙ×ÖÙÈÛÌËȮɯÙÌÚÜÓÛÐÕÎɯÐÕɯÈɯÛÖÛÈÓɯÖÍɯƕƙɯÈÙÛÐÊÓÌÚɯÐÕÊÓÜËÌËɯÐÕɯÛÏÐÚɯÙÌÝÐÌÞɯȹ%ÐÎÜÙÌɯƖȺȭ 
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%ÐÎÜÙÌɯƖȭɯ/1(2, ɯ2ÌÈÙÊÏɯ%ÓÖÞ 

10ƕȯɯ6ÏÈÛɯÈÙÌɯÛÏÌɯ×ÙÐÝÈÊàɯÛÙÈËÌɪÖřÚɯÞÏÌÕɯÐÕÛÌÙÈÊÛÐÕÎɯÞÐÛÏɯ ÎÌÕÛÐÊɯ (ɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌÚȳɯ 

+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚɯȹ++,ÚȺȮɯÈÚɯÞÌÓÓɯÈÚɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎɯȹ,+ȺɯÈÕËɯ#ÌÌ×ɯ+ÌÈÙÕÐÕÎɯȹ#+ȺɯÈ××ÙÖÈÊÏÌÚȮɯÊÈÕɯ

ÊÙÌÈÛÌɯÐÕÛÌÓÓÐÎÌÕÛɯÈÎÌÕÛÚɯÞÐÛÏɯÚ×ÌÊÐŗÊɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚȮɯÊÈ×ÈÉÓÌɯÖÍɯÈÕÚÞÌÙÐÕÎɯØÜÌÚÛÐÖÕÚɯÈÕËɯ×ÌÙÍÖÙÔÐÕÎɯÈÊÛÐÖÕÚɯ

ÛÖɯÈÊÏÐÌÝÌɯÎÐÝÌÕɯÖÉÑÌÊÛÐÝÌÚɯȹ/ÖÙÛÜÎÈÓɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ++,ɯÈÙÌɯÉÜÐÓÛɯÖÕɯËÌÌ×ɯÓÌÈÙÕÐÕÎɯÈÙÊÏÐÛÌÊÛÜÙÌÚȮɯÚ×ÌÊÐŗÊÈÓÓàɯ

ÛÙÈÕÚÍÖÙÔÌÙɯÔÖËÌÓÚȮɯÞÏÐÊÏɯÈÓÓÖÞɯÛÏÌÔɯÛÖɯ×ÙÖÊÌÚÚɯÝÈÚÛɯÈÔÖÜÕÛÚɯÖÍɯÛÌßÛÜÈÓɯËÈÛÈɯÈÕËɯÓÌÈÙÕɯÊÖÔ×ÓÌßɯÓÈÕÎÜÈÎÌɯ

×ÈŲÌÙÕÚɯȹ3ÙÈËɯȫɯ"ÏÌÏÈÉȮɯƖƔƖƘȺȭ 

++,ÚɯÏÈÚɯ×ÖÞÌÙÍÜÓɯÈÕÈÓàÛÐÊÈÓɯÈÕËɯÐÕÍÌÙÌÕÛÐÈÓɯÊÈ×ÈÉÐÓÐÛÐÌÚɯȹ*ȭɯ6ÈÕÎɯÌÛɯÈÓȭȮɯƖƔƖƘȺɯÞÏÐÊÏɯÊÈÕɯÈÕÈÓàáÌɯÓÈÙÎÌɯ

ÈÔÖÜÕÛÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËȮɯÞÐÛÏɯÛÏÌÐÙɯÈËÈ×ÛÐÝÌɯÉÌÏÈÝÐÖÙȮɯÓÌÈÙÕɯÈÕËɯÙÌŗÕÌɯÙÌÚ×ÖÕÚÌÚɯÖÝÌÙɯÛÐÔÌȭɯ3ÏÌàɯÊÈÕɯ

ÈÕÛÐÊÐ×ÈÛÌɯÜÚÌÙɯÕÌÌËÚɯÈÕËɯ×ÙÖÝÐËÌɯÐÕÛÌÓÓÐÎÌÕÛɯÚÖÓÜÛÐÖÕÚɯ×ÙÖÈÊÛÐÝÌÓàȭɯ3ÏÌɯÜÚÌɯÖÍɯ++,ɯÐÕɯ ÎÌÕÛÐÊɯ (ɯÚ×ÈÕÚɯ

ÏÌÈÓÛÏÊÈÙÌɯȹ9ÖÜɯȫɯ3Ö×ÖÓȮɯƖƔƖƙȺȮɯËÐÎÐÛÈÓɯÍÖÙÌÕÚÐÊÚɯȹ6ÐÊÒÙÈÔÈÚÌÒÈÙÈɯȫɯ2ÊÈÕÓÖÕȮɯƖƔƖƘȺȮɯÏÜÔÈÕɯÉÌÏÈÝÐÖÙɯÈÕÈÓàÚÐÚɯ

ȹ*ȭɯ6ÈÕÎɯÌÛɯÈÓȭȮɯƖƔƖƘȺȮɯÙÌÊÖÔÔÌÕËÌÙɯÚàÚÛÌÔÚɯȹ/ÖÙÛÜÎÈÓɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ ÎÌÕÛÐÊɯ (ɯ×ÙÌÚÌÕÛÚɯÉÖÛÏɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÈÕËɯ

ÊÏÈÓÓÌÕÎÌÚȭɯ3ÏÌɯÊÏÈÓÓÌÕÎÌÚɯÐÕÊÓÜËÌɯÚÌÊÜÙÐÛàɯÙÐÚÒÚȮɯ×ÖÛÌÕÛÐÈÓɯÏÈÙÔȮɯÈÕËɯÜÚÌÙɯÊÖÕŗËÌÕÊÌɯÐÕɯÐÛÚɯÛÙÜÚÛÞÖÙÛÏÐÕÌÚÚȭɯ Úɯ

 (ɯÚàÚÛÌÔÚɯÉÌÊÖÔÌɯÔÖÙÌɯÈÜÛÖÕÖÔÖÜÚȮɯÛÙÜÚÛÐÕÎɯÛÏÌÔɯÛÖɯÔÈÒÌɯÛÏÌɯÙÐÎÏÛɯËÌÊÐÚÐÖÕÚɯÐÕɯÛÏÌɯÜÚÌÙɅÚɯÉÌÚÛɯÐÕÛÌÙÌÚÛɯ

ÞÏÐÓÌɯÌÕÚÜÙÐÕÎɯ×ÙÐÝÈÊàɯÐÕɯÈÕɯÌÛÏÐÊÈÓɯÔÈÕÕÌÙɯÉÌÊÖÔÌÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÐÔ×ÖÙÛÈÕÛȭɯɯ'ÈÙÔɯÊÈÕɯÖÊÊÜÙɯÐÍɯ ÎÌÕÛÐÊɯ (ɯ

ÔÈÒÌÚɯÍÈÜÓÛàɯËÌÊÐÚÐÖÕÚȮɯÔÈÕÐ×ÜÓÈÛÌÚɯÐÕÍÖÙÔÈÛÐÖÕȮɯÖÙɯÐÚɯÌß×ÓÖÐÛÌËɯÉàɯÔÈÓÐÊÐÖÜÚɯÈÊÛÖÙÚȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÚÌÊÜÙÐÛàɯ

ÊÖÕÊÌÙÕÚɯÌÔÌÙÎÌɯÈÚɯÛÏÌÚÌɯ (ɯÈÎÌÕÛÚɯÐÕÛÌÙÈÊÛɯÞÐÛÏɯÚÌÕÚÐÛÐÝÌɯËÈÛÈȮɯÙÌØÜÐÙÐÕÎɯÙÖÉÜÚÛɯÚÈÍÌÎÜÈÙËÚɯÈÎÈÐÕÚÛɯÉÙÌÈÊÏÌÚȮɯ

ÜÕÈÜÛÏÖÙÐáÌËɯÈÊÊÌÚÚȮɯÈÕËɯÈËÝÌÙÚÈÙÐÈÓɯÈŲÈÊÒÚȭ 

/ÙÐÝÈÊàɯÙÐÚÒÚɯÐÕɯÚÔÈÙÛɯÏÖÔÌɯ(Ö3ɯÚàÚÛÌÔÚɯÊÓÖÚÌÓàɯ×ÈÙÈÓÓÌÓɯÛÙÈËÐÛÐÖÕÈÓɯÊÖÕÊÌÙÕÚɯÈÉÖÜÛɯËÈÛÈɯÊÖÕŗËÌÕÛÐÈÓÐÛàȮɯ

ÜÕÈÜÛÏÖÙÐáÌËɯÈÊÊÌÚÚȮɯÈÕËɯÚÜÙÝÌÐÓÓÈÕÊÌȮɯÉÜÛɯÈÜÛÖÕÖÔàɯÈÔ×ÓÐŗÌÚɯÛÏÌÚÌɯÙÐÚÒÚȭɯ%ÖÙɯÐÕÚÛÈÕÊÌȮɯÚÔÈÙÛɯÏÖÔÌɯÚàÚÛÌÔÚɯ

ÖÍÛÌÕɯ×ÙÖÊÌÚÚɯÊÖÕÛÐÕÜÖÜÚɯËÈÛÈɯÍÙÖÔɯÚÌÕÚÖÙÚȮɯÔÐÊÙÖ×ÏÖÕÌÚȮɯÈÕËɯÊÈÔÌÙÈÚȮɯÞÏÐÊÏɯÊÈÕɯÌß×ÖÚÌɯÉÌÏÈÝÐÖÙÈÓɯÙÖÜÛÐÕÌÚȮɯ
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ÐÕÍÌÙɯÚÌÕÚÐÛÐÝÌɯÈÊÛÐÝÐÛÐÌÚȮɯÖÙɯÙÌÝÌÈÓɯ×ÙÐÝÈÛÌɯÊÖÕÛÌßÛÚɯȹ'ÌÕÙÐÒÚÌÕɯÌÛɯÈÓȭȮɯƖƔƕƗȺȮɯÈÕËɯÚÛÜËÐÌÚɯÚÜÊÏɯÈÚɯ Óɯ,ÛÈÞÈɯÌÛɯÈÓȭɯ

ȹƖƔƖƔȺɯÐÚɯÛÙàÐÕÎɯÛÖɯÙÌÚÖÓÝÌɯÛÏÐÚɯÐÚÚÜÌȭ 

2ÌÝÌÙÈÓɯÙÌÝÐÌÞÌËɯÚÛÜËÐÌÚɯ×ÙÖÝÐËÌËɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÖÍɯÛÏÌÚÌɯÛÙÈËÌɪÖřÚȭɯ/ÈÙÐÏÈÙɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯÌß×ÓÈÐÕɯÏÖÞɯ

ÚÔÈÙÛɯÏÖÔÌɯ (ɯÚàÚÛÌÔÚɯɁÚÌÓÍɪÓÌÈÙÕɂɯÜÚÌÙɯÙÖÜÛÐÕÌÚȭɯɯÜÚÐÕÎɯ,+ɯÛÖɯ×ÙÌËÐÊÛɯÉÌÏÈÝÐÖÙȮɯ#+ɯȹÌȭÎȭȮɯ"--ÚȺɯÛÖɯÊÓÈÚÚÐÍàɯ

ÏÜÔÈÕɯÔÖÝÌÔÌÕÛȮɯÈÕËɯ-+/ɯÍÖÙɯËÐÎÐÛÈÓɯÈÚÚÐÚÛÈÕÛÚȭɯ3ÏÌÚÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÐÔ×ÙÖÝÌɯÍÜÕÊÛÐÖÕÈÓÐÛàɯÉÜÛɯÌÕÈÉÓÌɯ×ÙÖŗÓÐÕÎɯ

ÈÕËɯÐÕÍÌÙÌÕÊÌɯÖÍɯÚÌÕÚÐÛÐÝÌɯÏÈÉÐÛÚȮɯÙÐÚÒÚɯÛÏÈÛɯËÐÚ×ÙÖ×ÖÙÛÐÖÕÈÛÌÓàɯÈřÌÊÛɯÌÓËÌÙÓàɯÜÚÌÙÚɯÞÏÖɯÔÈàɯÉÌɯÜÕÈÞÈÙÌɯÖÍɯ

ÖÕÎÖÐÕÎɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕȭɯ ÓÛÏÖÜÎÏɯÛÏÌɯÈÜÛÏÖÙÚɯËÖɯÕÖÛɯÍÖÊÜÚɯÖÕɯ/ÙÐÝÈÊàɪ$ÕÏÈÕÊÐÕÎɯ3ÌÊÏÕÖÓÖÎÐÌÚɯȹ/$3ÚȺȮɯÛÏÌàɯ
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"ÖÔ×ÜÛÌÙɯÝÐÚÐÖÕɯÍÖÙɯ

×ÙÐÝÈÊàɯÈÞÈÙÌɯÉÌÏÈÝÐÖÙ 

ȹ/ÈÙÒɯÌÛɯÈÓȭȮɯ

ƖƔƖƙȺ 

2ÔÈÙÛɯ(ÕÍÙÈÙÌËɯȹ(1Ⱥɯ

ÛÏÌÙÔÈÓɯÊÈÔÌÙÈȮɯ

ÞÌÈÙÈÉÓÌɯËÌÝÐÊÌÚȮɯ

,ÜÓÛÐÝÐÌÞɯÊÈÔÌÙÈ 

$ÓËÌÙÓàɯÊÈÙÌȮɯÐÕËÖÖÙɯ

ÔÖÕÐÛÖÙÐÕÎɯÈÕËɯ

ÏÌÈÓÛÏɯÚÜ××ÖÙÛ 

 (ɯ(Ô×ÓÌÔÌÕÛÌËɯɬɯ"--Ȯɯ

+23,ɯÍÖÙɯ×ÙÐÝÈÊàɯ

×ÙÌÚÌÙÝÐÕÎɯÈÊÛÐÝÐÛàɯ

ÙÌÊÖÎÕÐÛÐÖÕ 

ȹ+ÐÕɯȫɯ

!ÌÙÎÔÈÕÕȮɯ

ƖƔƕƚȺ 

2ÔÈÙÛȯɯ ××ÓÐÈÕÊÌÚȮɯ

ÚÌÕÚÖÙÚȮɯÚÜÙÝÌÐÓÓÈÕÊÌȮɯ

ÊÈÔÌÙÈÚȮɯÔÖÕÐÛÖÙÐÕÎɯ

ËÌÝÐÊÌÚ 

'ÌÈÓÛÏÊÈÙÌȮɯ"ÖÔÍÖÙÛɯ

ÈÕËɯÈÜÛÖÔÈÛÐÖÕ 

 (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌɯ

ÊÖÕÛÌßÛɯɪɯÈÜÛÖÔÈÛÐÖÕɯȫɯ

ÈÕÈÓàÛÐÊÚɯÙÐÚÒÚ 
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ȹ8ÖÚÏÐÎÖÌɯÌÛɯÈÓȭȮɯ

ƖƔƕƙȺ 

2ÔÈÙÛȯɯ#ÖÖÙɯÈÕËɯ

ÔÖÛÐÖÕɯÚÌÕÚÖÙÚȮɯ+$#ɯ

ÓÐÎÏÛÚɯ 

'ÖÔÌɯÚÌÊÜÙÐÛàɯÈÕËɯ

ÔÖÕÐÛÖÙÐÕÎ 

 (ɯÙÌÓÈÛÌËɯÐÕÍÌÙÌÕÊÌɯÙÐÚÒɯ 

ȹ'ÌÕÙÐÒÚÌÕɯÌÛɯ

ÈÓȭȮɯƖƔƕƗȺ 

2ÔÈÙÛȯɯ'ÖÔÌɯ

ÊÖÔ×ÜÛÌÙÚȮɯÙÌÔÖÛÌɯ

ÊÖÕÛÙÖÓȮɯ35ȮɯÌÓÌÊÛÙÖÕÐÊɯ

ÏÌÈÓÛÏɯ#ÐÈÙàɯÐÕÛÌÙÍÈÊÌ 

'ÌÈÓÛÏÊÈÙÌ 2ÔÈÙÛɯÏÖÔÌɯÏÌÈÓÛÏÊÈÙÌɯ

ÚàÚÛÌÔÚɯÞÐÛÏɯ (ɯÙÌÓÈÛÌËɯ

×ÙÐÝÈÊàɯÙÐÚÒÚ 

ȹ&ÜÏÙɯÌÛɯÈÓȭȮɯ

ƖƔƖƔȺ 

2ÔÈÙÛȯɯ2ÌÕÚÖÙÚȮɯ

È××ÓÐÈÕÊÌÚȮɯÚÌÊÜÙÐÛàɯ

ËÌÝÐÊÌÚȮɯ'ÌÈÓÛÏÊÈÙÌɯ

ÚÜ××ÖÙÛ 

'ÖÔÌɯ×ÙÖÛÌÊÛÐÖÕɯ

ÈÕËɯÔÖÕÐÛÖÙÐÕÎɯ

ÌÓËÌÙÓà 

 (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌɯ

ÈËÖ×ÛÐÖÕɯÊÖÕÛÌßÛ 

ȹ2ÛÐÙÈ×ÖÕÎÚÈÚÜÛÐɯ

ÌÛɯÈÓȭȮɯƖƔƖƔȺ 

2ÔÈÙÛȯɯ2ÌÕÚÖÙÚȮɯ

È××ÓÐÈÕÊÌÚȮɯÏÜÉɯÈÕËɯ

ÌËÎÌɯÚÌÙÝÌÙÚɯ 

$ÓËÌÙÓàɯÈÕËɯËÈÐÓàɯ

ÔÖÕÐÛÖÙÐÕÎ 

 (ɯ(Ô×ÓÌÔÌÕÛÌËɯɬɯ,+Ȯɯ

.×ÛÐÔÐáÈÛÐÖÕ 

ȹ&ÌÕÌÐÈÛÈÒÐÚɯÌÛɯ

ÈÓȭȮɯƖƔƕƛȺ 

2ÔÈÙÛȯɯ,ÖÛÐÖÕɯÈÕËɯ

ËÖÖÙɯÚÌÕÚÖÙÚȮɯÓÐÎÏÛÚȮɯ

ÏÜÉ 

'ÖÔÌɯÈÜÛÖÔÈÛÐÖÕɯ

ÈÕËɯÚÌÊÜÙÐÛà 

 (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌɯ

ÚàÚÛÌÔɯÝÜÓÕÌÙÈÉÐÓÐÛàɯ

ÊÖÕÛÌßÛ 

ȹ'ÈÙÝÌàɯÌÛɯÈÓȭȮɯ

ƖƔƖƔȺ 

2ÔÈÙÛȯɯ'ÌÈÓÛÏɯ

ÌØÜÐ×ÔÌÕÛȮɯÈ××ÓÐÈÕÊÌÚɯ 

ÚÔÈÙÛɯÏÖÔÌɯÈÕËɯ

ÔÌËÐÊÈÓɯÚàÚÛÌÔÚ 

2ÔÈÙÛɯÏÖÔÌɯÏÌÈÓÛÏÊÈÙÌɯ

ÚàÚÛÌÔÚɯÞÐÛÏɯ (ɯÙÌÓÈÛÌËɯ

×ÙÐÝÈÊàɯÙÐÚÒÚ 

ȹ)ÈÊÖÉÚÚÖÕɯȫɯ

#ÈÝÐËÚÚÖÕȮɯ

ƖƔƕƙȺ 

2ÔÈÙÛȯɯ2ÌÕÚÖÙÚȮɯÏÜÉÚȮɯ

ÔÖÉÐÓÌɯËÌÝÐÊÌÚȮɯÏÖÔÌɯ

ÈÜÛÖÔÈÛÐÖÕɯÍÖÙɯÊÖÔÍÖÙÛ 

'ÖÔÌɯÈÜÛÖÔÈÛÐÖÕɯ

ÈÕËɯÌÕÌÙÎàɯ

ÔÖÕÐÛÖÙÐÕÎ 

 (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌɯ

ËÌÚÐÎÕɯÊÖÕÛÌßÛ 

ȹ,ÖÏÐÛɯÌÛɯÈÓȭȮɯ

ƖƔƖƕȺ 

2ÔÈÙÛȯɯÚ×ÌÈÒÌÙÚȮɯ35ÚȮɯ

&ÈÔÌɯÈÕËɯÊÈÔÌÙÈÚȮɯ

ÝÖÐÊÌɯÈÚÚÐÚÛÈÕÛÚ 

'ÖÔÌɯÈÜÛÖÔÈÛÐÖÕ  (ɯÙÌÓÈÛÌËɯÐÕÍÌÙÌÕÊÌɯÙÐÚÒɯ

ɬɯ3ÙÈŚÊɯÈÕÈÓàÛÐÊÚɯÐÕɯ

ÚÔÈÙÛɯÏÖÔÌÚ 

ȹ2ÊÏÖÔÈÒÌÙÚɯÌÛɯ

ÈÓȭȮɯƖƔƖƔȺȭ 

2ÔÈÙÛȯɯÚÌÕÚÖÙÚȮɯ

ÓÐÎÏÛÐÕÎȮɯÊÈÔÌÙÈÚȮɯ

È××ÓÐÈÕÊÌÚȮɯÏÖÔÌɯ

ÙÖÉÖÛÚ 

'ÖÔÌɯÈÜÛÖÔÈÛÐÖÕɯ

ÈÕËɯÚÌÊÜÙÐÛà 

 (ɯÌÕÈÉÓÌËɯÈÜÛÖÕÖÔàɯ

ÈÕËɯÛÙÜÚÛɯÊÖÕÛÌßÛ 

ȹ*ÈÈáɯÌÛɯÈÓȭȮɯ

ƖƔƕƛȺ 

2ÔÈÙÛȯɯ5ÖÐÊÌɯÈÚÚÐÚÛÈÕÛȮɯ

ÊÈÔÌÙÈÚȮɯÓÐÎÏÛÚȮɯÓÖÊÒÚɯ

ÈÕËɯÏÜÉɯ 

"ÖÕŗÎÜÙÈÛÐÖÕɯÈÕËɯ

×ÙÐÝÈÊàɯÌß×ÌÊÛÈÛÐÖÕɯ

ÖÍɯÚÔÈÙÛɯÏÖÔÌÚ 

 (ɯÌÕÈÉÓÌËɯÜÚÌÙɯ

ÐÕÛÌÙÈÊÛÐÖÕɯÊÖÕÛÌßÛ 

ȹ9ÏÌÕÎɯÌÛɯÈÓȭȮɯ

ƖƔƕƜȺ 

2ÔÈÙÛȯɯ5ÖÐÊÌɯÈÚÚÐÚÛÈÕÛÚȮɯ

Ú×ÌÈÒÌÙÚȮɯÊÈÔÌÙÈÚȮɯ

'ÖÔÌɯÈÜÛÖÔÈÛÐÖÕɯȫɯ

ÊÖÕÝÌÕÐÌÕÊÌȮɯ

1ÌÎÜÓÈÛÐÖÕ 

 (ɯÙÌÓÈÛÌËɯÐÕÍÌÙÌÕÊÌɯÈÕËɯ

ÙÌÎÜÓÈÛÖÙàɯÊÖÕÛÌßÛ 



ƕƘƝ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

ÛÏÌÙÔÖÚÛÈÛÚȮɯÓÖÊÒÚȮɯ

ÏÖÔÌɯÌØÜÐ×ÔÌÕÛɯ 

3ÈÉÓÌɯƘȭɯɯ2ÛÜËÐÌÚɯÞÐÛÏɯ#ÌÝÐÊÌɯ3à×ÌɯÈÕËɯ#ÖÔÈÐÕɯ ××ÓÐÊÈÛÐÖÕɯ 

(ÕɯÛÏÐÚɯÙÌÝÐÌÞȮɯÚÛÜËÐÌÚɯÈÙÌɯÐÕÊÓÜËÌËɯÞÏÌÕɯÛÏÌàɯÌßÈÔÐÕÌɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÐÕɯÚÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛÚɯÞÏÌÙÌɯ (ɯ

ÌÕÈÉÓÌËɯÖÙɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÖ×ÌÙÈÛÌȮɯÌÝÌÕɯÐÍɯ (ɯÛÌÊÏÕÐØÜÌÚɯÈÙÌɯÕÖÛɯÌß×ÓÐÊÐÛÓàɯÐÔ×ÓÌÔÌÕÛÌËȭ 

!ÈÚÌËɯÖÕɯÈɯÊÙÖÚÚɪÚÛÜËàɯÚàÕÛÏÌÚÐÚȮɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÐÕɯÚÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛÚɯÞÌÙÌɯÎÙÖÜ×ÌËɯÐÕÛÖɯÍÖÜÙɯÙÌÊÜÙÙÐÕÎɯ

ÊÈÛÌÎÖÙÐÌÚȯɯËÈÛÈɪÙÌÓÈÛÌËɯÙÐÚÒÚȮɯÐÕÍÌÙÌÕÊÌɯÙÐÚÒÚȮɯÚàÚÛÌÔɪÓÌÝÌÓɯÙÐÚÒÚȮɯÈÕËɯÏÜÔÈÕɯÍÈÊÛÖÙÚȭɯ%ÐÎÜÙÌɯƘɯ×ÙÌÚÌÕÛÚɯÈɯ

ÛÈßÖÕÖÔàɯÛÏÈÛɯÊÖÕÚÖÓÐËÈÛÌÚɯÛÏÌÚÌɯÙÐÚÒÚɯÈÊÙÖÚÚɯÛÏÌɯÙÌÝÐÌÞÌËɯÓÐÛÌÙÈÛÜÙÌȭ 

 

%ÐÎÜÙÌɯƘȭɯɯ/ÙÐÝÈÊàɯ1ÐÚÒɯ3ÈßÖÕÖÔàɯÍÙÖÔɯÛÏÌɯ2àÚÛÌÔÈÛÐÊɯ1ÌÝÐÌÞɯɯ 

#ÈÛÈɪÙÌÓÈÛÌËɯÙÐÚÒÚȮɯÚÜÊÏɯÈÚɯÊÖÕÛÐÕÜÖÜÚɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕɯÈÕËɯÚÌÊÖÕËÈÙàɯÜÚÌȮɯÞÌÙÌɯÞÐËÌÓàɯÙÌ×ÖÙÛÌËɯÈÊÙÖÚÚɯÚÔÈÙÛɯ

ÏÖÔÌɯÈÕËɯÏÌÈÓÛÏÊÈÙÌɯÚÛÜËÐÌÚɯȹ&ÜÏÙɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ/ÈÙÐÏÈÙɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ(ÕÍÌÙÌÕÊÌɯÙÐÚÒÚȮɯÐÕÊÓÜËÐÕÎɯ×ÙÖŗÓÐÕÎɯÈÕËɯ

ÉÌÏÈÝÐÖÙÈÓɯÐÕÍÌÙÌÕÊÌɯÍÙÖÔɯÕÖÕɪ ɤ5ɯÚÌÕÚÖÙÚȮɯÞÌÙÌɯÏÐÎÏÓÐÎÏÛÌËɯÐÕɯ (ɪÉÈÚÌËɯÈÊÛÐÝÐÛàɯÙÌÊÖÎÕÐÛÐÖÕɯÈÕËɯ×ÌÙÊÌ×ÛÐÖÕɯ

ÚÛÜËÐÌÚɯȹ/ÈÙÒɯÌÛɯÈÓȭȮɯƖƔƖƙȰɯ9ÏÌÕÎɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ2àÚÛÌÔɪÓÌÝÌÓɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚȮɯÚÜÊÏɯÈÚɯÛÙÈŚÊɯÈÕÈÓàÚÐÚɯÈÕËɯÞÌÈÒɯ

ÈÜÛÏÌÕÛÐÊÈÛÐÖÕȮɯÞÌÙÌɯËÐÚÊÜÚÚÌËɯÐÕɯÚÌÊÜÙÐÛàɯÍÖÊÜÚÌËɯÞÖÙÒÚɯȹ&ÌÕÌÐÈÛÈÒÐÚɯÌÛɯÈÓȭȮɯƖƔƕƛȰɯ,ÖÏÐÛɯÌÛɯÈÓȭȮɯƖƔƖƕȺȮɯÞÏÐÓÌɯ

ÏÜÔÈÕɯÍÈÊÛÖÙÚɯÚÜÊÏɯÈÚɯÔÐÚÊÖÕŗÎÜÙÈÛÐÖÕɯÈÕËɯÔÌÕÛÈÓɪÔÖËÌÓɯÎÈ×ÚɯÌÔÌÙÎÌËɯÐÕɯÜÚÌÙɪÊÌÕÛÌÙÌËɯÚÛÜËÐÌÚɯȹ*ÈÈáɯÌÛɯÈÓȭȮɯ

ƖƔƕƛȰɯ2ÊÏÖÔÈÒÌÙÚɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭ 

10Ɩȯɯ6ÏÖɯÐÚɯÙÌÚ×ÖÕÚÐÉÓÌɯÍÖÙɯÓÈÞɯÈÕËɯÙÌÎÜÓÈÛÐÖÕɯÊÖÔ×ÓÐÈÕÊÌȳɯ 

(ÕɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔÚȮɯ×ÙÐÝÈÊàɯÓÈÞÚɯÙÌØÜÐÙÌɯÛÏÈÛɯÈÕàɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÐÕÝÖÓÝÌËɯÐÕɯËÌÚÐÎÕÐÕÎȮɯËÌ×ÓÖàÐÕÎȮɯÖÙɯ

ÔÈÕÈÎÐÕÎɯÈÎÌÕÛÐÊɯ (ɯÚàÚÛÌÔÚɯÌÕÚÜÙÌɯÓÈÞÍÜÓɯËÈÛÈɯ×ÙÖÊÌÚÚÐÕÎȭɯ'ÖÞÌÝÌÙȮɯÚÔÈÙÛɯÏÖÔÌÚɯÙÌÓàɯÖÕɯÊÖÔ×ÓÌßɯÚÜ××Óàɯ

ÊÏÈÐÕÚɯÛÏÈÛɯÐÕÊÓÜËÌɯËÌÝÐÊÌɯÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯ (ɯËÌÝÌÓÖ×ÌÙÚȮɯ×ÓÈÛÍÖÙÔÚɯÈÕËɯÊÓÖÜËɯÚÌÙÝÐÊÌɯ×ÙÖÝÐËÌÙÚȮɯÔÈÒÐÕÎɯÐÛɯ

ÜÕÊÓÌÈÙɯÞÏÖɯÜÓÛÐÔÈÛÌÓàɯÉÌÈÙÚɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯÊÖÔ×ÓÐÈÕÊÌȭɯ2àÚÛÌÔɯÈÜÛÖÕÖÔàɯÍÜÙÛÏÌÙɯÊÖÔ×ÓÐÊÈÛÌÚɯ

ÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÉàɯÌÕÈÉÓÐÕÎɯ (ɯÈÎÌÕÛÚɯÛÖɯÈÊÛɯÞÐÛÏÖÜÛɯËÐÙÌÊÛɯÜÚÌÙɯÐÕ×ÜÛɯÖÙɯÌÝÌÕɯÈÞÈÙÌÕÌÚÚȭ 

.ÕÓàɯÛÏÙÌÌɯÚÛÜËÐÌÚɯÌß×ÓÐÊÐÛÓàɯÔÌÕÛÐÖÕÌËɯÛÏÌɯÓÈÞÚɯÚÜÊÏɯÈÚɯ&#/1ɯÈÕËɯ""/ ȮɯÞÏÐÓÌɯÔÖÚÛɯÖÛÏÌÙÚɯÌÔ×ÏÈÚÐáÌËɯÛÏÌɯ

ÎÌÕÌÙÈÓɯÕÌÌËɯÍÖÙɯɁÓÌÎÈÓɯÚÜ××ÖÙÛɂȭɯɯ&ÜÏÙɯÌÛɯÈÓȭɯȹƖƔƖƔȺɯÞÏÐÓÌɯÙÌÝÐÌÞÐÕÎɯÚÔÈÙÛɯËÌÝÐÊÌÚɯÈÛɯÏÖÔÌɯÚÜÊÏɯÈÚɯÚÔÈÙÛɯ

È××ÓÐÈÕÊÌÚȮɯÚÔÈÙÛɯÚÌÊÜÙÐÛàɯËÌÝÐÊÌÚɯÛÏÌàɯËÐÚÊÜÚÚɯ&#/1ɯÈÚɯÈɯÒÌàɯÙÌÎÜÓÈÛÖÙàɯÌÕÝÐÙÖÕÔÌÕÛɯÞÏÐÊÏɯÚÔÈÙÛɯÏÖÔÌÚɯ

ÔÜÚÛɯÊÖÔ×Óàȭɯ3ÏÌàɯÈÙÎÜÌɯÛÏÈÛɯÈÓÛÏÖÜÎÏɯ&#/1ɯ×ÙÖÝÐËÌÚɯÕÌÊÌÚÚÈÙàɯÉÈÚÌÓÐÕÌɯ×ÙÖÛÌÊÛÐÖÕÚȮɯÉÜÛɯ&#/1ɅÚɯɁÖÕÌɪÚÐáÌɪ

ŗÛÚɪÈÓÓɂɯÈ××ÙÖÈÊÏɯÔÈàɯÕÖÛɯÍÜÓÓàɯÈËËÙÌÚÚɯÐÕËÐÝÐËÜÈÓÐáÌËɯ×ÙÐÝÈÊàɯÕÌÌËÚɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚȮɯÈÕËɯÈɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯ

ÙÌÎÜÓÈÛÐÖÕɯÈÕËɯÛÌÊÏÕÖÓÖÎàɪÉÈÚÌËɯ×ÙÐÝÈÊàɯÊÖÕÛÙÖÓɯÐÚɯÕÌÌËÌËɯȹ&ÜÏÙɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ2ÐÔÐÓÈÙÓàȮɯ9ÏÌÕÎɯÌÛɯÈÓȭɯȹƖƔƕƜȺɯ

ÌßÈÔÐÕÌɯ&#/1ɯÈÕËɯ""/ ɯÈÕËɯÔÌÕÛÐÖÕɯÛÏÈÛɯÞÏÐÓÌɯÛÏÌÚÌɯÙÌÎÜÓÈÛÐÖÕÚɯÈÐÔɯÛÖɯÌÚÛÈÉÓÐÚÏɯÜÕÐÍÖÙÔɯ×ÙÖÛÌÊÛÐÖÕÚȮɯÛÏÌÐÙɯ
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ÈÊÛÜÈÓɯÐÕŘÜÌÕÊÌɯÖÕɯ(Ö3ɯËÌÝÐÊÌɯÉÌÏÈÝÐÖÙɯÙÌÔÈÐÕÚɯÜÕÊÌÙÛÈÐÕȭɯɯ3ÏÌÐÙɯŗÕËÐÕÎÚɯÚÏÖÞɯÛÏÈÛɯÞÏÐÓÌɯÜÚÌÙÚɯÌÕÑÖàɯÛÏÌɯ

ÊÖÕÝÌÕÐÌÕÊÌɯÖÍɯÚÔÈÙÛɯÏÖÔÌɯ(Ö3ɯËÌÝÐÊÌÚȮɯÛÏÌàɯÔÐÚÜÕËÌÙÚÛÈÕËɯ×ÙÐÝÈÊàɯÙÐÚÒÚȮɯÌÚ×ÌÊÐÈÓÓàɯ,+ɪÉÈÚÌËɯÐÕÍÌÙÌÕÊÌɯÍÙÖÔɯ

ÕÖÕɪ ɤ5ɯËÈÛÈȮɯÈÕËɯÙÌÓàɯÏÌÈÝÐÓàɯÖÕɯÉÙÈÕËɯÛÙÜÚÛȮɯÏÐÎÏÓÐÎÏÛÐÕÎɯÈɯÕÌÌËɯÍÖÙɯÊÓÌÈÙÌÙɯ×ÙÐÝÈÊàɯÊÖÕÛÙÖÓÚȮɯÚÛÈÕËÈÙËÐáÌËɯ

×ÙÖÛÌÊÛÐÖÕÚȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÎÜÐËÈÕÊÌȭ 

 ÓÛÏÖÜÎÏɯÔÖÚÛɯÚÛÜËÐÌÚɯËÖɯÕÖÛɯËÐÙÌÊÛÓàɯÈÕÈÓàáÌɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌȮɯÚÌÝÌÙÈÓɯ×ÙÖÝÐËÌɯÐÕËÐÙÌÊÛɯÐÕÚÐÎÏÛÚɯÈÕËɯ

ÐÕËÐÙÌÊÛÓàɯÙÌÍÌÙɯÛÖɯ&#/1ɯÙÌØÜÐÙÌÔÌÕÛÚȮɯÊÖÕÚÌÕÛȮɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàɯȹ/ÈÙÐÏÈÙɯÌÛɯÈÓȭȮɯƖƔƖƘȺȭɯ2ÛÜËÐÌÚɯÍÖÊÜÚÌËɯÖÕɯ

ÌÓËÌÙÓàɯÊÈÙÌɯÈÕËɯËÐÚÈÉÓÌËɯÚÜ××ÖÙÛɯÜÚÐÕÎɯ (ɯÌÕÈÉÓÌËɯÊÈÔÌÙÈÚɯÈÕËɯÙÖÉÖÛÚɯÌÔ×ÏÈÚÐáÌɯÛÏÌɯÕÌÌËɯÍÖÙɯ×ÙÐÝÈÊàɪÈÞÈÙÌɯ

 (ɯÉÌÏÈÝÐÖÙÚɯÐÕɯËÖÔÌÚÛÐÊɯÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯËÌÔÖÕÚÛÙÈÛÌɯÏÖÞɯÊÖÔ×ÜÛÌÙɪÝÐÚÐÖÕɬÉÈÚÌËɯÈÜÛÖÕÖÔàɯÊÈÕɯÔÐÛÐÎÈÛÌɯ

×ÙÐÝÈÊàɯÙÐÚÒÚɯÍÖÙɯÌÓËÌÙÓàɯÈÕËɯÝÜÓÕÌÙÈÉÓÌɯÜÚÌÙÚɯȹ%ÌÙÕÈÕËÌÚɯÌÛɯÈÓȭȮɯƖƔƕƚȺȭɯɯ.ÛÏÌÙɯÚÛÜËÐÌÚɯÙÌÍÌÙÌÕÊÌɯÚÌÊÜÙÐÛàɯ

ÚÛÈÕËÈÙËÚȮɯÚÜÊÏɯÈÚɯ(2.ɯÐÕÍÖÙÔÈÛÐÖÕɯÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚȮɯÈÚɯÔÌÊÏÈÕÐÚÔÚɯÍÖÙɯÔÈÕÈÎÐÕÎɯ×ÙÐÝÈÊàɯÈÕËɯÚÌÊÜÙÐÛàɯ

ÙÐÚÒÚɯÐÕɯÏÖÔÌɪÉÈÚÌËɯÚàÚÛÌÔÚɯȹ'ÌÕÙÐÒÚÌÕɯÌÛɯÈÓȭȮɯƖƔƕƗȺȭ 

6ÏÐÓÌɯÛÏÌɯÙÌÝÐÌÞÌËɯÚÛÜËÐÌÚɯËÐÚÊÜÚÚɯÙÌÎÜÓÈÛÖÙàɯÖÉÓÐÎÈÛÐÖÕÚɯÜÕÌÝÌÕÓàȮɯÛÏÌàɯÊÖÓÓÌÊÛÐÝÌÓàɯÐÔ×ÓàɯÈɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ

ÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÚÔÈÙÛɯÏÖÔÌɯÚÛÈÒÌÏÖÓËÌÙÚȭɯ3ÖɯÚàÕÛÏÌÚÐáÌɯÛÏÌÚÌɯÐÔ×ÓÐÊÐÛɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ÚȮɯ3ÈÉÓÌɯƙɯÔÈ×ÚɯÒÌàɯÈÊÛÖÙÚɯÐÕɯÛÏÌɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔɯÛÖɯÛÏÌÐÙɯÈÚÚÖÊÐÈÛÌËɯÙÖÓÌÚɯÐÕɯËÈÛÈɯÏÈÕËÓÐÕÎɯ

ÈÕËɯÙÌÎÜÓÈÛÖÙàɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÚɯÙÌŘÌÊÛÌËɯÐÕɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȭ 

Stakeholder Role Implied Privacy & Compliance 

responsibility  

Device Manufacturers Devices & sensors Privacy-by-design, secure defaults 

AI developers  Models & inferences Lawful processing, transparency, 

mitigation of inference risks  

Platform/cloud 

providers  

Storage & integration Data governance, access control regulatory 

compliance 

Service providers System configuration Secure setup, enforcement of consent and 

policies  

End users Device Operation Consent and configuration  

Regulators  Oversight  Legal requirements, guidance, and 

enforcement 

3ÈÉÓÌɯƙȭɯɯ,È××ÐÕÎɯÖÍɯ2ÛÈÒÌÏÖÓËÌÙɯ1ÖÓÌÚɯÈÕËɯ(Ô×ÓÐÌËɯ1ÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯ/ÙÐÝÈÊàɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌɯÐÕɯ

2ÔÈÙÛɯ'ÖÔÌÚɯ 

3ÏÌɯÛÈÉÓÌɯÚÏÖÞÚɯÛÏÈÛɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯ×ÙÐÝÈÊàɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌɯÐÚɯËÐÚÛÙÐÉÜÛÌËɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯ

ÚÛÈÒÌÏÖÓËÌÙÚɯÙÈÛÏÌÙɯÛÏÈÕɯÊÌÕÛÙÈÓÐáÌËɯÐÕɯÈɯÚÐÕÎÓÌɯÈÊÛÖÙȮɯÞÐÛÏɯÓÐÔÐÛÌËɯÛÙÈÕÚ×ÈÙÌÕÊàɯÈÕËɯÊÖÖÙËÐÕÈÛÐÖÕɯÈÚɯÈÎÌÕÛÐÊɯ (ɯ

ÐÕÊÙÌÈÚÌÚɯÚàÚÛÌÔɯÈÜÛÖÕÖÔàȭ 

%ÐÎÜÙÌɯƙɯÚÜÔÔÈÙÐáÌÚɯÛÏÌɯÌßÛÌÕÛɯÛÖɯÞÏÐÊÏɯ×ÙÐÝÈÊàɯÙÌÎÜÓÈÛÐÖÕÚɯÈÙÌɯÌß×ÓÐÊÐÛÓàɯÙÌÍÌÙÌÕÊÌËɯÈÊÙÖÚÚɯÛÏÌɯÙÌÝÐÌÞÌËɯ

ÚÛÜËÐÌÚȭɯ 
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%ÐÎÜÙÌɯƙȭɯɯ1ÌÎÜÓÈÛÖÙàɯ"ÖÝÌÙÈÎÌɯ ÊÙÖÚÚɯ1ÌÝÐÌÞÌËɯ2ÔÈÙÛɯ'ÖÔÌɯ/ÙÐÝÈÊàɯ2ÛÜËÐÌÚɯ 

3ÏÌɯŗÎÜÙÌɯÏÐÎÏÓÐÎÏÛÚɯÛÏÈÛɯÔÖÚÛɯÚÛÜËÐÌÚɯËÐÚÊÜÚÚɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÞÐÛÏÖÜÛɯÌß×ÓÐÊÐÛÓàɯÌÕÎÈÎÐÕÎɯÞÐÛÏɯÙÌÎÜÓÈÛÖÙàɯ

ÍÙÈÔÌÞÖÙÒÚȭ 

.ÝÌÙÈÓÓȮɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÌÈÓÚɯÈɯÍÙÈÎÔÌÕÛÌËɯÙÌÎÜÓÈÛÖÙàɯÓÈÕËÚÊÈ×ÌɯÐÕɯÞÏÐÊÏɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯ×ÙÐÝÈÊàɯ

ÊÖÔ×ÓÐÈÕÊÌɯÐÚɯËÐÚÛÙÐÉÜÛÌËɯÉÜÛɯ×ÖÖÙÓàɯËÌŗÕÌËȭɯ Úɯ ÎÌÕÛÐÊɯ (ɯÐÕÊÙÌÈÚÌÚɯÚàÚÛÌÔɯÖ×ÈÊÐÛàɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÈÜÛÖÕÖÔàȮɯÊÓÈÙÐÍàÐÕÎɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯ×ÓÈÛÍÖÙÔɯ×ÙÖÝÐËÌÙÚȮɯÈÕËɯ (ɯËÌÝÌÓÖ×ÌÙÚɯÉÌÊÖÔÌɯ

ÊÙÐÛÐÊÈÓɯÛÖɯÌÕÚÜÙÐÕÎɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌɯÈÕËɯ×ÙÖÛÌÊÛÐÕÎɯÜÚÌÙɯ×ÙÐÝÈÊàȭ 

#ÐÚÊÜÚÚÐÖÕ 

3ÏÐÚɯÙÌÝÐÌÞɯÌßÈÔÐÕÌËɯÏÖÞɯÈÎÌÕÛÐÊɯÈÕËɯ (ɯÌÕÈÉÓÌËɯÚÔÈÙÛɯÏÖÔÌɯÚàÚÛÌÔÚɯÚÏÈ×Ìɯ×ÙÐÝÈÊàɯÖÜÛÊÖÔÌÚɯÈÕËɯÞÏÈÛɯ

ÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÝÈÙÐÖÜÚɯÚÛÈÒÌÏÖÓËÌÙÚɯÏÖÓËɯÍÖÙɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌȭɯ ÊÙÖÚÚɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȮɯÈɯÊÖÕÚÐÚÛÌÕÛɯŗÕËÐÕÎɯ

ÐÚɯÛÏÈÛɯÈÜÛÖÕÖÔàɯÌÕÏÈÕÊÌÚɯÉÖÛÏɯÜÚÌÍÜÓÕÌÚÚɯÈÕËɯ×ÙÐÝÈÊàɯÙÐÚÒȭɯ (ɪËÙÐÝÌÕɯÚàÚÛÌÔÚɯÓÐÒÌɯÛÏÖÚÌɯÜÚÐÕÎɯ,+ɯÍÖÙɯ

ÉÌÏÈÝÐÖÙɯ×ÙÌËÐÊÛÐÖÕɯȹ/ÈÙÐÏÈÙɯÌÛɯÈÓȭȮɯƖƔƖƘȺȮɯ"--ɪÉÈÚÌËɯ×ÙÐÝÈÊàɪÚÌÕÚÐÛÐÝÌɯËÌÛÌÊÛÐÖÕɯȹ%ÌÙÕÈÕËÌÚɯÌÛɯÈÓȭȮɯƖƔƕƚȺȮɯÖÙɯ

ÔÜÓÛÐÔÖËÈÓɯÈÊÛÐÝÐÛàɯÙÌÊÖÎÕÐÛÐÖÕɯȹ/ÈÙÒɯÌÛɯÈÓȭȮɯƖƔƖƙȺȮɯÐÕÊÙÌÈÚÌɯÊÖÕÝÌÕÐÌÕÊÌȮɯÚÈÍÌÛàȮɯÈÕËɯ×ÌÙÚÖÕÈÓÐáÌËɯÚÜ××ÖÙÛȮɯ

×ÈÙÛÐÊÜÓÈÙÓàɯÍÖÙɯÌÓËÌÙÓàɯÖÙɯÏÌÈÓÛÏɪÙÌÓÈÛÌËɯÈ××ÓÐÊÈÛÐÖÕÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌÚÌɯÚÈÔÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÌÕÈÉÓÌɯ×ÙÖŗÓÐÕÎȮɯ

ÉÌÏÈÝÐÖÙÈÓɯÐÕÍÌÙÌÕÊÌȮɯÈÕËɯÊÖÕÛÐÕÜÖÜÚɯÔÖÕÐÛÖÙÐÕÎɯÛÏÈÛɯÔÈàɯÖÊÊÜÙɯÖÜÛÚÐËÌɯÜÚÌÙɯÈÞÈÙÌÕÌÚÚɯÖÙɯÊÖÕÛÙÖÓȭɯ 

(Ô×ÖÙÛÈÕÛÓàȮɯÚàÚÛÌÔÚɯÞÐÛÏÖÜÛɯÌß×ÓÐÊÐÛɯ (ɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÈÓÚÖɯÌß×ÖÚÌɯÚÐÎÕÐŗÊÈÕÛɯ×ÙÐÝÈÊàɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚȭɯ

2ÛÜËÐÌÚɯÖÕɯÛÙÈŚÊɪÈÕÈÓàÚÐÚɯÈŲÈÊÒÚɯÚÏÖÞɯÛÏÈÛɯÌÕÊÙà×ÛÌËɯ(Ö3ɯËÈÛÈɯÚÛÐÓÓɯÙÌÝÌÈÓÚɯÚÌÕÚÐÛÐÝÌɯÉÌÏÈÝÐÖÙÈÓɯ×ÈŲÌÙÕÚɯ

ȹ,ÖÏÐÛɯÌÛɯÈÓȭȮɯƖƔƖƕȰɯ8ÖÚÏÐÎÖÌɯÌÛɯÈÓȭȮɯƖƔƕƙȺȭɯ6ÖÙÒɯÖÕɯÚÔÈÙÛɯÏÖÔÌɯÈÙÊÏÐÛÌÊÛÜÙÌɯÏÐÎÏÓÐÎÏÛÚɯÞÌÈÒÕÌÚÚÌÚɯÚÛÌÔÔÐÕÎɯ

ÍÙÖÔɯËÌÝÐÊÌɯÏÌÛÌÙÖÎÌÕÌÐÛàȮɯÞÌÈÒɯÈÜÛÏÌÕÛÐÊÈÛÐÖÕȮɯÖÜÛËÈÛÌËɯŗÙÔÞÈÙÌȮɯÈÕËɯÐÕÚÌÊÜÙÌɯÎÈÛÌÞÈàÚȮɯÈÓÓÖÞÐÕÎɯ

ÈËÝÌÙÚÈÙÐÌÚɯÛÖɯÐÕÍÌÙɯÜÚÌÙɯÙÖÜÛÐÕÌÚɯÖÙɯÈÊÊÌÚÚɯ×ÙÐÝÈÛÌɯËÈÛÈɯȹ&ÌÕÌÐÈÛÈÒÐÚɯÌÛɯÈÓȭȮɯƖƔƕƛȰɯ+ÐÕɯȫɯ!ÌÙÎÔÈÕÕȮɯƖƔƕƚȺȭɯ(Õɯ

ÏÖÔÌɪÉÈÚÌËɯÏÌÈÓÛÏÊÈÙÌɯÚàÚÛÌÔÚȮɯÛÏÌɯÚÏÐÍÛɯÍÙÖÔɯÊÓÐÕÐÊÈÓɯÛÖɯËÖÔÌÚÛÐÊɯÚÌŲÐÕÎÚɯÐÕÛÙÖËÜÊÌÚɯÈËËÐÛÐÖÕÈÓɯÙÐÚÒÚȮɯÈÚɯ

ÔÌËÐÊÈÓɯËÈÛÈɯÉÌÊÖÔÌÚɯÔÖÙÌɯÌß×ÖÚÌËɯÛÖɯÜÕÈÜÛÏÖÙÐáÌËɯÈÊÊÌÚÚɯÈÕËɯÔÈÕÐ×ÜÓÈÛÐÖÕɯȹ'ÈÙÝÌàɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ'ÌÕÙÐÒÚÌÕɯ

ÌÛɯÈÓȭȮɯƖƔƕƗȺȭ 

4ÚÌÙÚɯÛÏÌÔÚÌÓÝÌÚɯÖÍÛÌÕɯÜÕËÌÙÌÚÛÐÔÈÛÌɯÛÏÌÚÌɯÙÐÚÒÚȭɯ2ÛÜËÐÌÚɯÚÏÖÞɯÛÏÈÛɯ×ÌÖ×ÓÌɯÙÌÓàɯÏÌÈÝÐÓàɯÖÕɯÉÙÈÕËɯÛÙÜÚÛȮɯ

ÔÐÚÐÕÛÌÙ×ÙÌÛɯËÌÝÐÊÌɯÉÌÏÈÝÐÖÙȮɯÈÕËɯÖÝÌÙÌÚÛÐÔÈÛÌɯÛÏÌÐÙɯÊÖÕÛÙÖÓɯÖÝÌÙɯËÈÛÈɯŘÖÞÚɯȹ*ÈÈáɯÌÛɯÈÓȭȮɯƖƔƕƛȰɯ9ÏÌÕÎɯÌÛɯÈÓȭȮɯ

ƖƔƕƜȺȭɯ ÜÛÖÔÈÛÐÖÕɯÊÈÕɯÙÌËÜÊÌɯÛÙÜÚÛɯÍÜÙÛÏÌÙɯÉàɯÊÙÌÈÛÐÕÎɯÈɯÚÌÕÚÌɯÖÍɯËÐÔÐÕÐÚÏÌËɯÈÎÌÕÊàɯÖÙɯÐÕÊÙÌÈÚÌËɯÚÜÙÝÌÐÓÓÈÕÊÌɯ

×ÙÌÚÚÜÙÌɯȹ2ÊÏÖÔÈÒÌÙÚɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭ 

.ÕÓàɯÈɯÚÔÈÓÓɯÚÜÉÚÌÛɯÖÍɯ×È×ÌÙÚɯÌß×ÓÐÊÐÛÓàɯÈËËÙÌÚÚÌÚɯÙÌÎÜÓÈÛÖÙàɯÖÉÓÐÎÈÛÐÖÕÚȭɯ3ÏÖÚÌɯÛÏÈÛɯËÖɯ×ÖÐÕÛɯÛÖɯ&#/1ɯÖÙɯ

""/ ɯÈÚɯÍÖÜÕËÈÛÐÖÕÈÓɯÍÙÈÔÌÞÖÙÒÚȮɯÞÏÐÓÌɯÈÓÚÖɯÕÖÛÐÕÎɯÛÏÈÛɯÛÏÌÚÌɯÙÌÎÜÓÈÛÐÖÕÚɯÔÈàɯÕÖÛɯÍÜÓÓàɯÈÊÊÖÜÕÛɯÍÖÙɯÛÏÌɯ
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ÊÖÔ×ÓÌßÐÛÐÌÚɯÖÍɯÚÔÈÙÛɯÏÖÔÌɯÌÊÖÚàÚÛÌÔÚɯȹ&ÜÏÙɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ9ÏÌÕÎɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ(ÕɯÔÈÕàɯÊÈÚÌÚȮɯÊÖÔ×ÓÐÈÕÊÌɯ

ÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÙÌÔÈÐÕɯÜÕÊÓÌÈÙɯÉÌÊÈÜÚÌɯÔÜÓÛÐ×ÓÌɯÈÊÛÖÙÚȮɯÍÖÙɯÌßÈÔ×ÓÌɯËÌÝÐÊÌɯÔÈÕÜÍÈÊÛÜÙÌÙÚȮɯ (ɯËÌÝÌÓÖ×ÌÙÚȮɯ

ÊÓÖÜËɯ×ÙÖÝÐËÌÙÚȮɯÈÕËɯÜÚÌÙÚɯ×ÈÙÛÐÊÐ×ÈÛÌɯÐÕɯÛÏÌɯËÈÛÈɯÓÐÍÌÊàÊÓÌȭ 

.ÝÌÙÈÓÓȮɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯ (ɯÌÕÈÉÓÌËɯÈÜÛÖÕÖÔàɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯËÌÓÐÝÌÙÚɯÔÌÈÕÐÕÎÍÜÓɯÉÌÕÌŗÛÚɯ

ÉÜÛɯÚÐÔÜÓÛÈÕÌÖÜÚÓàɯÌß×ÈÕËÚɯÛÏÌɯ×ÙÐÝÈÊàɯÈŲÈÊÒɯÚÜÙÍÈÊÌȭɯ6ÏÐÓÌɯÛÌÊÏÕÐÊÈÓɯ×ÙÖÛÌÊÛÐÖÕÚɯÚÜÊÏɯÈÚɯÌËÎÌɯ×ÙÖÊÌÚÚÐÕÎɯ

ÈÕËɯÌÕÊÙà×ÛÐÖÕɯÖřÌÙɯ×ÈÙÛÐÈÓɯÚÖÓÜÛÐÖÕÚȮɯÛÏÌàɯÈÙÌɯÐÕÚÜŚÊÐÌÕÛɯÖÕɯÛÏÌÐÙɯÖÞÕȭɯɯ$řÌÊÛÐÝÌɯ×ÙÐÝÈÊàɯ×ÙÖÛÌÊÛÐÖÕɯÙÌØÜÐÙÌÚɯ

ÊÓÌÈÙÌÙɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÚÛÙÜÊÛÜÙÌÚɯÈÕËɯÚÛÙÖÕÎÌÙɯÈÓÐÎÕÔÌÕÛɯÉÌÛÞÌÌÕɯÙÌÎÜÓÈÛÖÙàɯÍÙÈÔÌÞÖÙÒÚȮɯÚÔÈÙÛɯÏÖÔÌɯ

ÛÌÊÏÕÖÓÖÎàɯËÌÚÐÎÕȮɯÈÕËɯÜÚÌÙɪÊÌÕÛÌÙÌËɯÊÖÕÛÙÖÓÚȭɯ 

/ÙÈÊÛÐÊÈÓɯ"ÖÕÛÙÐÉÜÛÐÖÕɯÈÕËɯÐÔ×ÓÐÊÈÛÐÖÕÚɯÍÖÙɯ×ÙÈÊÛÐÊÌ 

3ÏÐÚɯÚÛÜËàɯÖřÌÙÚɯ×ÙÈÊÛÐÊÈÓɯÎÜÐËÈÕÊÌɯÍÖÙɯËÌÚÐÎÕÐÕÎɯÈÕËɯËÌ×ÓÖàÐÕÎɯÈÎÌÕÛÐÊɯ (ɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚɯÉàɯÏÐÎÏÓÐÎÏÛÐÕÎɯ

ÛÏÌɯÕÌÌËɯÍÖÙɯ×ÙÐÝÈÊàɪÉàɪËÌÚÐÎÕɯÈ××ÙÖÈÊÏÌÚȭɯɯ#ÌÝÌÓÖ×ÌÙÚɯÈÕËɯÔÈÕÜÍÈÊÛÜÙÌÙÚɯÚÏÖÜÓËɯÐÔ×ÓÌÔÌÕÛɯÛÙÈÕÚ×ÈÙÌÕÛɯ

ËÈÛÈɯ×ÙÈÊÛÐÊÌÚȮɯÔÌÈÕÐÕÎÍÜÓɯÜÚÌÙɯÊÖÕÛÙÖÓÚȮɯÈÕËɯÚÌÊÜÙÌɯËÌÍÈÜÓÛɯÊÖÕŗÎÜÙÈÛÐÖÕÚɯÛÖɯÙÌËÜÊÌɯÔÐÚÊÖÕŗÎÜÙÈÛÐÖÕɯÈÕËɯ

ÜÕÐÕÛÌÕËÌËɯËÈÛÈɯÌß×ÖÚÜÙÌȭɯ ÓÚÖɯÈÓÐÎÕÐÕÎɯÚàÚÛÌÔɯËÌÚÐÎÕɯÞÐÛÏɯÙÌÎÜÓÈÛÖÙàɯ×ÙÐÕÊÐ×ÓÌÚɯÚÜÊÏɯÈÚɯ&#/1ɯÈÕËɯ""/ ɯ

ÏÌÓ×ÚɯÌÕÚÜÙÌɯÛÏÈÛɯÚàÚÛÌÔÚɯÔÌÌÛɯÌÔÌÙÎÐÕÎɯÓÌÎÈÓɯÌß×ÌÊÛÈÛÐÖÕÚɯÞÏÐÓÌɯÍÖÚÛÌÙÐÕÎɯÜÚÌÙɯÛÙÜÚÛɯÈÕËɯÚÜ××ÖÙÛÐÕÎɯÚÈÍÌÙȮɯ

ÔÖÙÌɯÈÊÊÖÜÕÛÈÉÓÌɯÚÔÈÙÛɯÏÖÔÌɯÌÕÝÐÙÖÕÔÌÕÛȭ 

+ÐÔÐÛÈÛÐÖÕÚ 

3ÏÐÚɯÙÌÝÐÌÞɯÐÚɯÚÜÉÑÌÊÛɯÛÖɯÚÌÝÌÙÈÓɯÓÐÔÐÛÈÛÐÖÕÚȭɯ%ÐÙÚÛȮɯÛÏÌɯÚÌÈÙÊÏɯÚÛÙÈÛÌÎàɯÞÈÚɯÙÌÚÛÙÐÊÛÌËɯÛÖɯ×ÌÌÙɪÙÌÝÐÌÞÌËȮɯÖ×ÌÕɪ

ÈÊÊÌÚÚɯÑÖÜÙÕÈÓɯÈÙÛÐÊÓÌÚɯÐÕɯ$ÕÎÓÐÚÏȮɯÞÏÐÊÏɯÔÈàɯÌßÊÓÜËÌɯÙÌÓÌÝÈÕÛɯŗÕËÐÕÎÚɯÍÙÖÔɯ×ÙÖ×ÙÐÌÛÈÙàɯËÈÛÈÚÌÛÚȮɯÉÖÖÒÚȮɯÖÙɯ

ÊÓÖÚÌËɪÈÊÊÌÚÚɯ×ÜÉÓÐÊÈÛÐÖÕÚȭɯ2ÌÊÖÕËȮɯÎÐÝÌÕɯÛÏÌɯÙÈ×ÐËɯÌÝÖÓÜÛÐÖÕɯÖÍɯ (ɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯÌÚ×ÌÊÐÈÓÓàɯÈÎÌÕÛÐÊɯÈÕËɯ++,ɯ

ÉÈÚÌËɯÚàÚÛÌÔÚȮɯÚÖÔÌɯÙÌÊÌÕÛɯÈËÝÈÕÊÌÔÌÕÛÚɯÔÈàɯÕÖÛɯàÌÛɯÉÌɯÍÜÓÓàɯÙÌ×ÙÌÚÌÕÛÌËɯÐÕɯÈÊÈËÌÔÐÊɯÓÐÛÌÙÈÛÜÙÌɯÈÕÈÓàáÌËȭ 

%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏ 

&ÐÝÌÕɯÛÏÌɯÓÐÔÐÛÌËɯÕÜÔÉÌÙɯÖÍɯÚÛÜËÐÌÚɯÈËËÙÌÚÚɯ×ÙÐÝÈÊàɯÐÕɯÈÎÌÕÛÐÊɯÚÔÈÙÛɯÏÖÔÌɯËÌÝÐÊÌÚȮɯÍÜÛÜÙÌɯÚÛÜËÐÌÚɯÕÌÌËɯ

ÌÔ×ÐÙÐÊÈÓÓàɯÌßÈÔÐÕÌɯÏÖÞɯÍÜÓÓàɯÈÜÛÖÕÖÔÖÜÚȮɯ++,ɪËÙÐÝÌÕɯÚÔÈÙÛɯÏÖÔÌÚɯÖ×ÌÙÈÛÌɯÐÕɯÙÌÈÓɯÏÖÜÚÌÏÖÓËɯÚÌŲÐÕÎÚȭɯɯ

2ÜÊÏɯÞÖÙÒɯÚÏÖÜÓËɯËÌÝÌÓÖ×ɯÐÕÛÌÎÙÈÛÌËɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÊÖÔÉÐÕÌɯ×ÙÐÝÈÊàɯÌÕÎÐÕÌÌÙÐÕÎȮɯÜÚÌÙɪÊÌÕÛÌÙÌËɯËÌÚÐÎÕȮɯ

ÈÕËɯÙÌÎÜÓÈÛÖÙàɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÛÖɯÉÌŲÌÙɯÔÈÕÈÎÌɯÜÕÐØÜÌɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÐÕÛÙÖËÜÊÌËɯÉàɯÈÎÌÕÛÐÊɯ (ȭ 

"ÖÕÊÓÜÚÐÖÕ 

3ÏÐÚɯÙÌÝÐÌÞɯÚàÕÛÏÌÚÐáÌÚɯƕƙɯÚÛÜËÐÌÚɯÛÖɯÚÏÖÞɯÏÖÞɯ (ɯÌÕÏÈÕÊÌÚɯÚÔÈÙÛɯÏÖÔÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÞÏÐÓÌɯÈÓÚÖɯÊÙÌÈÛÐÕÎɯ

ÚÐÎÕÐŗÊÈÕÛɯ×ÙÐÝÈÊàɯÙÐÚÒÚɯÛÏÙÖÜÎÏɯÊÖÕÛÐÕÜÖÜÚɯÚÌÕÚÐÕÎȮɯÉÌÏÈÝÐÖÙÈÓɯÐÕÍÌÙÌÕÊÌȮɯÈÕËɯÈÜÛÖÕÖÔÖÜÚɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȭɯ

!àɯÊÖÕÚÖÓÐËÈÛÐÕÎɯÌÝÐËÌÕÊÌɯÈÊÙÖÚÚɯËÌÝÐÊÌɯÛà×ÌÚȮɯËÖÔÈÐÕÚȮɯÈÕËɯ×ÙÐÝÈÊàɯÊÏÈÓÓÌÕÎÌÚȮɯÐÛɯÊÓÈÙÐŗÌÚɯÉÖÛÏɯÛÏÌɯÉÌÕÌŗÛÚɯ

ÈÕËɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚɯÖÍɯ (ɯÌÕÈÉÓÌËɯÏÖÔÌÚȭɯ%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÚÏÖÜÓËɯÌÔ×ÐÙÐÊÈÓÓàɯÌßÈÔÐÕÌɯÍÜÓÓàɯÈÎÌÕÛÐÊȮɯ++,ɪ

ËÙÐÝÌÕɯÚÔÈÙÛɯÏÖÔÌɯÚàÚÛÌÔÚɯÈÕËɯËÌÝÌÓÖ×ɯÐÕÛÌÎÙÈÛÌËȮɯ×ÙÐÝÈÊàɪ×ÙÌÚÌÙÝÐÕÎɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÈÓÐÎÕɯÛÌÊÏÕÐÊÈÓɯ

ËÌÚÐÎÕȮɯÜÚÌÙɯÕÌÌËÚȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȭɯ 

1ÌÍÌÙÌÕÊÌÚ 

 ÊÏÈÙàÈȮɯ#ȭɯ!ȭȮɯ*Ü××ÈÕȮɯ*ȭȮɯȫɯ#ÐÝàÈȮɯ!ȭɯȹƖƔƖƙȺȭɯ ÎÌÕÛÐÊɯ (ȯɯ ÜÛÖÕÖÔÖÜÚɯ(ÕÛÌÓÓÐÎÌÕÊÌɯÍÖÙɯ"ÖÔ×ÓÌßɯ&ÖÈÓÚɭ ɯ

"ÖÔ×ÙÌÏÌÕÚÐÝÌɯ2ÜÙÝÌàȭɯ($$$ɯ ÊÊÌÚÚȮɯƕƗȮɯƕƜƝƕƖɬƕƜƝƗƚȭɯ($$$ɯ ÊÊÌÚÚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ ""$22ȭƖƔƖƙȭƗƙƗƖƜƙƗ 



ƕƙƗ 
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 Óɯ,ÛÈÞÈȮɯ8ȭȮɯ2ÐÕÎÏȮɯ'ȭȮɯ'ÈØÜÌȮɯ ȭȮɯȫɯ1ÌÍÈÌàȮɯ ȭɯȹƖƔƖƔȺȭɯ2ÔÈÙÛɯ'ÖÔÌɯ-ÌÛÞÖÙÒÚȯɯ2ÌÊÜÙÐÛàɯ/ÌÙÚ×ÌÊÛÐÝÌɯÈÕËɯ,+ɪ

ÉÈÚÌËɯ##Ö2ɯ#ÌÛÌÊÛÐÖÕȭɯƖƔƖƔɯ($$$ɯ"ÈÕÈËÐÈÕɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ$ÓÌÊÛÙÐÊÈÓɯÈÕËɯ"ÖÔ×ÜÛÌÙɯ$ÕÎÐÕÌÌÙÐÕÎɯȹ""$"$ȺȮɯƕɬƜȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ""$"$ƘƛƛƜƛȭƖƔƖƔȭƝƖƙƙƛƙƚ 

 ÓÚÈÔÐÙÐȮɯ)ȭȮɯȫɯ ÓÚÜÉÏÐȮɯ*ȭɯȹƖƔƕƝȺȭɯ(ÕÛÌÙÕÌÛɯÖÍɯ3ÏÐÕÎÚɯ"àÉÌÙɯ ŲÈÊÒÚɯ#ÌÛÌÊÛÐÖÕɯÜÚÐÕÎɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎȭɯ

ȹ() "2 Ⱥɯɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ ËÝÈÕÊÌËɯ"ÖÔ×ÜÛÌÙɯ2ÊÐÌÕÊÌɯÈÕËɯ ××ÓÐÊÈÛÐÖÕÚȮɯƕƔȹƕƖȺȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƘƙƚƝɤ() "2 ȭƖƔƕƝȭƔƕƔƕƖƜƔ 

"ÈÐÕȮɯ ȭɯ ȭȮɯȫɯ2ÊÏÜÚÛÌÙȮɯ#ȭɯȹƖƔƕƘȺȭɯ,ÌÈÚÜÙÌÔÌÕÛɯÖÍɯÚÐÛÜÈÛÐÖÕɯÈÞÈÙÌÕÌÚÚɯÈÔÖÕÎɯËÐÝÌÙÚÌɯÈÎÌÕÛÚɯÐÕɯÊàÉÌÙɯÚÌÊÜÙÐÛàȭɯ

ƖƔƕƘɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ(ÕÛÌÙɪ#ÐÚÊÐ×ÓÐÕÈÙàɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÖÎÕÐÛÐÝÌɯ,ÌÛÏÖËÚɯÐÕɯ2ÐÛÜÈÛÐÖÕɯ ÞÈÙÌÕÌÚÚɯÈÕËɯ#ÌÊÐÚÐÖÕɯ

2Ü××ÖÙÛɯȹ"ÖÎ2(, ȺȮɯƕƖƘɬƕƖƝȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ"ÖÎ2(, ȭƖƔƕƘȭƚƜƕƚƙƙƕ 

#ÈÚÎÜ×ÛÈȮɯ ȭɯ1ȭȮɯ*ÜÔÈÙÐȮɯ/ȭȮɯ2ÈÏÜȮɯ'ȭȮɯ ÔÈÙÕÈÛÏȮɯ2ȭȮɯȫɯ-ÈÕËÈȮɯ2ȭɯȹƖƔƖƖȺȭɯ2ÔÈÙÛɪ'ÖÔÌɯ ÜÛÖÔÈÛÐÖÕɯÜÚÐÕÎɯ (ɯ

 ÚÚÐÚÛÈÕÛɯÈÕËɯ(Ö3ȭɯƖƔƖƕɯƘÛÏɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ1ÌÊÌÕÛɯ3ÙÌÕËÚɯÐÕɯ"ÖÔ×ÜÛÌÙɯ2ÊÐÌÕÊÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɯ

ȹ("13"23ȺȮɯƗƖƝɬƗƗƗȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ("13"23ƙƘƛƙƖȭƖƔƖƖȭƝƛƜƕƝƕƝ 

#ÐÕÊÌÓÓÐȮɯ$ȭȮɯȫɯ)ÈÍÈÙÐÈÕȮɯ'ȭɯȹƖƔƖƙȺȭɯ$ß×ÓÖÙÐÕÎɯÛÏÌɯ ÎÌÕÛÐÊɯ,ÌÛÈÝÌÙÚÌɀÚɯ/ÖÛÌÕÛÐÈÓɯÍÖÙɯ3ÙÈÕÚÍÖÙÔÐÕÎɯ"àÉÌÙÚÌÊÜÙÐÛàɯ

6ÖÙÒÍÖÙÊÌɯ#ÌÝÌÓÖ×ÔÌÕÛȭɯ,(2ɯ0ÜÈÙÛÌÙÓàɯ$ßÌÊÜÛÐÝÌȮɯƖƘȹƘȺȭɯÏŲ×ÚȯɤɤÈÐÚÌÓȭÈÐÚÕÌÛȭÖÙÎɤÔÐÚØÌɤÝÖÓƖƘɤÐÚÚƘɤƘ 

%ÌÙÕÈÕËÌÚȮɯ%ȭɯ$ȭȮɯ8ÈÕÎȮɯ&ȭȮɯ#ÖȮɯ'ȭɯ,ȭȮɯȫɯ2ÏÌÕÎȮɯ6ȭɯȹƖƔƕƚȺȭɯ#ÌÛÌÊÛÐÖÕɯÖÍɯ×ÙÐÝÈÊàɪÚÌÕÚÐÛÐÝÌɯÚÐÛÜÈÛÐÖÕÚɯÍÖÙɯÚÖÊÐÈÓɯ

ÙÖÉÖÛÚɯÐÕɯÚÔÈÙÛɯÏÖÔÌÚȭɯƖƔƕƚɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ ÜÛÖÔÈÛÐÖÕɯ2ÊÐÌÕÊÌɯÈÕËɯ$ÕÎÐÕÌÌÙÐÕÎɯȹ" 2$ȺȮɯƛƖƛɬ

ƛƗƖȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ". 2$ȭƖƔƕƚȭƛƛƘƗƘƛƘ 

&ÌÕÌÐÈÛÈÒÐÚȮɯ#ȭȮɯ*ÖÜÕÌÓÐÚȮɯ(ȭȮɯ-ÌÐÚÚÌȮɯ1ȭȮɯ-ÈÐɪ%ÖÝÐÕÖȮɯ(ȭȮɯ2ÛÌÙÐȮɯ&ȭȮɯȫɯ!ÈÓËÐÕÐȮɯ&ȭɯȹƖƔƕƛȺȭɯ2ÌÊÜÙÐÛàɯÈÕËɯ×ÙÐÝÈÊàɯ

ÐÚÚÜÌÚɯÍÖÙɯÈÕɯ(Ö3ɯÉÈÚÌËɯÚÔÈÙÛɯÏÖÔÌȭɯƖƔƕƛɯƘƔÛÏɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÝÌÕÛÐÖÕɯÖÕɯ(ÕÍÖÙÔÈÛÐÖÕɯÈÕËɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯ

3ÌÊÏÕÖÓÖÎàȮɯ$ÓÌÊÛÙÖÕÐÊÚɯÈÕËɯ,ÐÊÙÖÌÓÌÊÛÙÖÕÐÊÚɯȹ,(/1.ȺȮɯƕƖƝƖɬƕƖƝƛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƖƗƝƕƝɤ,(/1.ȭƖƔƕƛȭƛƝƛƗƚƖƖ 

&ÜÏÙȮɯ-ȭȮɯ6ÌÙÛÏȮɯ.ȭȮɯ!ÓÈÊÏÈȮɯ/ȭɯ/ȭɯ'ȭȮɯȫɯ!ÙÌÐÛÕÌÙȮɯ,ȭɯ'ȭɯȹƖƔƖƔȺȭɯ/ÙÐÝÈÊàɯÊÖÕÊÌÙÕÚɯÐÕɯÛÏÌɯÚÔÈÙÛɯÏÖÔÌɯÊÖÕÛÌßÛȭɯ2-ɯ

 ××ÓÐÌËɯ2ÊÐÌÕÊÌÚȮɯƖȹƖȺȮɯƖƘƛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤÚƘƖƘƙƖɪƔƖƔɪƖƔƖƙɪƜ 

'ÈÙÝÌàȮɯ/ȭȮɯ3ÖÜÛÚÖ×Ȯɯ.ȭȮɯ*ÖÙÕÌÎÈàȮɯ*ȭȮɯ ÓÈÓÌȮɯ$ȭȮɯȫɯ1ÌÈÝÌÚȮɯ#ȭɯȹƖƔƖƔȺȭɯ2ÌÊÜÙÐÛàɯÈÕËɯ/ÙÐÝÈÊàɯÖÍɯ,ÌËÐÊÈÓɯ(ÕÛÌÙÕÌÛɯ

ÖÍɯ3ÏÐÕÎÚɯ#ÌÝÐÊÌÚɯÍÖÙɯ2ÔÈÙÛɯ'ÖÔÌÚȭɯƖƔƖƔɯƛÛÏɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ(ÕÛÌÙÕÌÛɯÖÍɯ3ÏÐÕÎÚȯɯ2àÚÛÌÔÚȮɯ,ÈÕÈÎÌÔÌÕÛɯ

ÈÕËɯ2ÌÊÜÙÐÛàɯȹ(.32,2ȺȮɯƕɬƚȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ(.32,2ƙƖƔƙƕȭƖƔƖƔȭƝƗƘƔƖƗƕ 

'ÌÕÙÐÒÚÌÕȮɯ$ȭȮɯ!ÜÙÒÖÞȮɯ3ȭɯ,ȭȮɯ)ÖÏÕÚÌÕȮɯ$ȭȮɯȫɯ5ÖÎÕÐÓËȮɯ+ȭɯ*ȭɯȹƖƔƕƗȺȭɯ/ÙÐÝÈÊàɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÚÌÊÜÙÐÛàɯÙÐÚÒÚɯÐÕɯÈɯ

ÛÌÊÏÕÖÓÖÎàɯ×ÓÈÛÍÖÙÔɯÍÖÙɯÏÖÔÌɪÉÈÚÌËɯÊÏÙÖÕÐÊɯËÐÚÌÈÚÌɯÙÌÏÈÉÐÓÐÛÈÛÐÖÕɯÈÕËɯÌËÜÊÈÛÐÖÕȭɯ!,"ɯ,ÌËÐÊÈÓɯ(ÕÍÖÙÔÈÛÐÊÚɯÈÕËɯ

#ÌÊÐÚÐÖÕɯ,ÈÒÐÕÎȮɯƕƗȹƕȺȮɯƜƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƜƚɤƕƘƛƖɪƚƝƘƛɪƕƗɪƜƙ 

)ÈÊÖÉÚÚÖÕȮɯ ȭȮɯȫɯ#ÈÝÐËÚÚÖÕȮɯ/ȭɯȹƖƔƕƙȺȭɯ3ÖÞÈÙËÚɯÈɯÔÖËÌÓɯÖÍɯ×ÙÐÝÈÊàɯÈÕËɯÚÌÊÜÙÐÛàɯÍÖÙɯÚÔÈÙÛɯÏÖÔÌÚȭɯƖƔƕƙɯ($$$ɯ

ƖÕËɯ6ÖÙÓËɯ%ÖÙÜÔɯÖÕɯ(ÕÛÌÙÕÌÛɯÖÍɯ3ÏÐÕÎÚɯȹ6%ɪ(Ö3ȺȮɯƛƖƛɬƛƗƖȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ6%ɪ(Ö3ȭƖƔƕƙȭƛƗƜƝƕƘƘ 

*ÈÈáȮɯ*ȭɯ)ȭȮɯ'ÖřÌÙȮɯ ȭȮɯ2ÈÌÐËÐȮɯ,ȭȮɯ2ÈÙÔÈȮɯ ȭȮɯȫɯ!ÖÉÉÈȮɯ1ȭɯ!ȭɯȹƖƔƕƛȺȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÜÚÌÙɯ×ÌÙÊÌ×ÛÐÖÕÚɯÖÍɯ×ÙÐÝÈÊàȮɯ

ÈÕËɯÊÖÕŗÎÜÙÈÛÐÖÕɯÊÏÈÓÓÌÕÎÌÚɯÐÕɯÏÖÔÌɯÈÜÛÖÔÈÛÐÖÕȭɯƖƔƕƛɯ($$$ɯ2àÔ×ÖÚÐÜÔɯÖÕɯ5ÐÚÜÈÓɯ+ÈÕÎÜÈÎÌÚɯÈÕËɯ'ÜÔÈÕɪ"ÌÕÛÙÐÊɯ

"ÖÔ×ÜÛÐÕÎɯȹ5+ɤ'""ȺȮɯƖƝƛɬƗƔƕȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ5+'""ȭƖƔƕƛȭƜƕƔƗƘƜƖ 

*ÐÛÊÏÌÕÏÈÔȮɯ!ȭȮɯȫɯ"ÏÈÙÛÌÙÚȮɯ2ȭɯȹƖƔƔƛȺȭɯ&ÜÐËÌÓÐÕÌÚɯÍÖÙɯ×ÌÙÍÖÙÔÐÕÎɯ2àÚÛÌÔÈÛÐÊɯ+ÐÛÌÙÈÛÜÙÌɯ1ÌÝÐÌÞÚɯÐÕɯ2ÖÍÛÞÈÙÌɯ

$ÕÎÐÕÌÌÙÐÕÎȭ 
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*ÖÔÈÙÖÝȮɯ,ȭȮɯ*ÖÕÖÝÈÓÖÝȮɯ-ȭȮɯȫɯ*ÈáÈÕÛÚÌÝȮɯ-ȭɯȹƖƔƕƙȺȭɯ ÎÌÕÛɪÉÈÚÌËɯÈ××ÙÖÈÊÏɯÛÖɯÌÕÏÈÕÊÌɯÛÏÌɯÕÌÞɯÉÖÙÕɯÚÖÊÐÈÓɯ

6ÌÉɯÖÍɯ2ÌÙÝÐÊÌÚȭɯƖƔƕƙɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ#ÈÛÈɯ2ÊÐÌÕÊÌɯÈÕËɯ#ÈÛÈɯ(ÕÛÌÕÚÐÝÌɯ2àÚÛÌÔÚȮɯƙƕƗɬƙƕƝȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ#2#(2ȭƖƔƕƙȭƕƖƙ 

+ÐÉÌÙÈÛÐȭɯȹƖƔƔƝȺȭɯ3ÏÌɯ/1(2, ɯ2ÛÈÛÌÔÌÕÛɯÍÖÙɯ1Ì×ÖÙÛÐÕÎɯ2àÚÛÌÔÈÛÐÊɯ1ÌÝÐÌÞÚɯÈÕËɯ,ÌÛÈɪ ÕÈÓàÚÌÚɯÖÍɯ2ÛÜËÐÌÚȭɯ

 ÕÕÈÓÚɯÖÍɯ(ÕÛÌÙÕÈÓɯ,ÌËÐÊÐÕÌȮɯƕƙƕȹƘȺȮɯƚƘɬƝƘȭɯÞÞÞȭÈÕÕÈÓÚȭÖÙÎ 

+ÐÕȮɯ'ȭȮɯȫɯ!ÌÙÎÔÈÕÕȮɯ-ȭɯ6ȭɯȹƖƔƕƚȺȭɯ(Ö3ɯ/ÙÐÝÈÊàɯÈÕËɯ2ÌÊÜÙÐÛàɯ"ÏÈÓÓÌÕÎÌÚɯÍÖÙɯ2ÔÈÙÛɯ'ÖÔÌɯ$ÕÝÐÙÖÕÔÌÕÛÚȭɯ

(ÕÍÖÙÔÈÛÐÖÕȮɯƛȹƗȺȮɯƘƘȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƗƗƝƔɤÐÕÍÖƛƔƗƔƔƘƘ 

,ÖÏÐÛȮɯ ÕÚÈÙÐȮɯ2ȭȮɯȫɯ*ÜÔÈÙȮɯ ȭɯȹƖƔƖƕȺȭɯ3ÙÈŚÊɯ/ÙÐÝÈÊàɯ2ÛÜËàɯÖÕɯ(ÕÛÌÙÕÌÛɯÖÍɯ3ÏÐÕÎÚɭ2ÔÈÙÛɯ'ÖÔÌɯ ××ÓÐÊÈÛÐÖÕÚȭɯ

ƖƔƖƕɯƝÛÏɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"àÉÌÙɯÈÕËɯ(3ɯ2ÌÙÝÐÊÌɯ,ÈÕÈÎÌÔÌÕÛɯȹ"(32,ȺȮɯƕɬƚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ"(32,ƙƖƜƝƖȭƖƔƖƕȭƝƙƜƜƜƙƙ 

-ÈÚÐÙȮɯ+ȭɯ,ȭȮɯ2ÌÔÈÕȮɯ*ȭȮɯȫɯ2ÈÜËÐȮɯ,ȭɯ,ȭɯȹƖƔƔƜȺȭɯ ÎÌÕÛɯ5ÌÙÐŗÊÈÛÐÖÕɯ/ÙÖÛÖÊÖÓɯÐÕɯ ÎÌÕÛɪ!ÈÚÌËɯ(#2ȭɯƖƔƔƜɯ($$$ɯƜÛÏɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÖÔ×ÜÛÌÙɯÈÕËɯ(ÕÍÖÙÔÈÛÐÖÕɯ3ÌÊÏÕÖÓÖÎàɯ6ÖÙÒÚÏÖ×ÚȮɯƖƝƘɬƖƝƝȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ"(3ȭƖƔƔƜȭ6ÖÙÒÚÏÖ×ÚȭƕƖƖ 

/ÈÕȮɯ)ȭȮɯ8ÜÈÕȮɯ9ȭȮɯ9ÏÈÕÎȮɯ7ȭȮɯȫɯ"ÏÌÕȮɯ#ȭɯȹƖƔƖƖȺȭɯ8ÖÜ'ÖÔÌɯ2àÚÛÌÔɯÈÕËɯ#ÈÛÈÚÌÛȯɯ,ÈÒÐÕÎɯ8ÖÜÙɯ'ÖÔÌɯ*ÕÖÞɯ8ÖÜɯ

!ÌŲÌÙȭɯƖƔƖƖɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ2àÔ×ÖÚÐÜÔɯÖÕɯ2ÔÈÙÛɯ$ÓÌÊÛÙÖÕÐÊɯ2àÚÛÌÔÚɯȹ(2$2ȺȮɯƘƕƘɬƘƖƔȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤÐ2$2ƙƘƝƔƝȭƖƔƖƖȭƔƔƔƝƕ 

/ÈÙÐÏÈÙȮɯ/ȭȮɯ3ÐÞÈÙÐȮɯ2ȭȮɯ2ÙÐÝÈÚÛÈÝÈȮɯ ȭȮɯȫɯ ÙàÈȮɯ$Ùȭɯ-ȭɯȹƖƔƖƘȺȭɯ ɯ1ÌÝÐÌÞɯÖÕɯ/ÙÐÝÈÊàɯ"ÖÕÊÌÙÕÚɯ$ßÐÚÛɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌɯ

3ÌÊÏÕÖÓÖÎàȭɯƖƔƖƘɯƖÕËɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÖÔ×ÜÛÌÙȮɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯÈÕËɯ"ÖÕÛÙÖÓɯȹ("ƘȺȮɯƕɬƙȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ("ƘƙƛƘƗƘȭƖƔƖƘȭƕƔƘƜƚƙƛƕ 

/ÈÙÒȮɯ)ȭȮɯ.Òɯ8ÈÕÎȮɯ*ȭȮɯ/ÈÙÒȮɯ2ȭȮɯȫɯ"ÏÖÐȮɯ)ȭɯ6ȭɯȹƖƔƖƙȺȭɯ'ÜÔÈÕɯ#ÈÐÓàɯ(ÕËÖÖÙɯ ÊÛÐÖÕɯȹ'#( Ⱥɯ#ÈÛÈÚÌÛȯɯ/ÙÐÝÈÊàɪ

/ÙÌÚÌÙÝÐÕÎɯ'ÜÔÈÕɯ ÊÛÐÖÕɯ1ÌÊÖÎÕÐÛÐÖÕɯ4ÚÐÕÎɯ(ÕÍÙÈÙÌËɯ"ÈÔÌÙÈɯÈÕËɯ6ÌÈÙÈÉÓÌɯ ÙÔÉÈÕËɯ2ÌÕÚÖÙÚȭɯ($$$ɯ ÊÊÌÚÚȮɯ

ƕƗȮɯƚƔƜƖƖɬƚƔƜƗƖȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ ""$22ȭƖƔƖƙȭƗƙƙƚƔƔƕ 

/ÏÈÔȮɯ#ȭȮɯ,ÌÕÖÕȮɯ5ȭȮɯ3ÌÕÏÜÕËÍÌÓËȮɯ-ȭȮɯ6ÌÎÌÙȮɯ*ȭȮɯ,ÌÚÔÌÙȮɯ!ȭȮɯ&ÏÖÓÚÛÖÕȮɯ2ȭȮɯȫɯ#ÈÝÐÚȮɯ3ȭɯȹƖƔƖƖȺȭɯ ɯ"ÈÚÌɯ2ÛÜËàɯÖÍɯ

'ÜÔÈÕɪ (ɯ(ÕÛÌÙÈÊÛÐÖÕÚɯ4ÚÐÕÎɯ3ÙÈÕÚ×ÈÙÌÕÛɯ (ɪ#ÙÐÝÌÕɯ ÜÛÖÕÖÔÖÜÚɯ2àÚÛÌÔÚɯÍÖÙɯ(Ô×ÙÖÝÌËɯ'ÜÔÈÕɪ (ɯ3ÙÜÚÛɯ

%ÈÊÛÖÙÚȭɯƖƔƖƖɯ($$$ɯƗÙËɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ'ÜÔÈÕɪ,ÈÊÏÐÕÌɯ2àÚÛÌÔÚɯȹ("',2ȺȮɯƕɬƚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ("',2ƙƚƛƕƛȭƖƔƖƖȭƝƝƜƔƚƚƖ 

/ÖÙÛÜÎÈÓȮɯ(ȭɯ#ȭɯ2ȭȮɯ ÓÌÕÊÈÙȮɯ/ȭȮɯȫɯ"ÖÞÈÕȮɯ#ȭɯȹƖƔƖƘȺȭɯ Õɯ ÎÌÕÛÐÊɯ (ɪÉÈÚÌËɯ,ÜÓÛÐɪ ÎÌÕÛɯ%ÙÈÔÌÞÖÙÒɯÍÖÙɯ

1ÌÊÖÔÔÌÕËÌÙɯ2àÚÛÌÔÚȭɯƖƔƖƘɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ!ÐÎɯ#ÈÛÈɯȹ!ÐÎ#ÈÛÈȺȮɯƙƗƛƙɬƙƗƜƖȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ!ÐÎ#ÈÛÈƚƖƗƖƗȭƖƔƖƘȭƕƔƜƖƙƛƚƙ 

1ÈÕÐȮɯ*ȭɯ/ȭȮɯ2ÙÌÌËÌÝÐȮɯ/ȭȮɯ5ÌÌÙÈÕÑÈÕÌàÜÓÜȮɯ/ȭȮɯ*ÈÕÛÏȮɯ,ȭɯ1ȭȮɯ ÓÓÈÔȮɯ2ȭȮɯȫɯ,ÖÏÈÕÛàȮɯ)ȭɯ1ȭɯȹƖƔƖƘȺȭɯ2ÔÈÙÛɯ'ÖÔÌɯ

 ÜÛÖÔÈÛÐÖÕɯ4ÚÐÕÎɯ (ɯÈÕËɯ(Ö3ɯÞÐÛÏɯ'ÐÎÏɯ2ÌÊÜÙÐÛàȭɯƖƔƖƘɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ ËÝÈÕÊÌÔÌÕÛÚɯÐÕɯ2ÔÈÙÛȮɯ2ÌÊÜÙÌɯ

ÈÕËɯ(ÕÛÌÓÓÐÎÌÕÛɯ"ÖÔ×ÜÛÐÕÎɯȹ 22("ȺȮɯƕɬƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ 22("ƚƔƔƘƝȭƖƔƖƘȭƕƔƙƔƜƔƔƚ 

1ÖàȮɯ/ȭȮɯȫɯ,ÈáÜÔËÈÙȮɯ"ȭɯȹƖƔƕƙȺȭɯ,ÖËÌÓÓÐÕÎɯÖÍɯÌÕÛÌÙ×ÙÐÚÌɯÐÕÚÐËÌÙɯÛÏÙÌÈÛÚȭɯƖƔƕƙɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ

(ÕÍÖÙÔÈÛÐÖÕɯ2àÚÛÌÔÚɯ2ÌÊÜÙÐÛàɯÈÕËɯ/ÙÐÝÈÊàɯȹ("(22/ȺȮɯƕƗƖɬƕƗƚȭɯ

ÏŲ×ÚȯɤɤÐÌÌÌß×ÓÖÙÌȭÐÌÌÌȭÖÙÎɤËÖÊÜÔÌÕÛɤƛƙƔƝƝƗƝɤȳÈÙÕÜÔÉÌÙǻƛƙƔƝƝƗƝ 
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2ÊÏÖÔÈÒÌÙÚȮɯ$ȭɪ,ȭȮɯ!ÐÌÙÔÈÕÕȮɯ'ȭȮɯȫɯ9ÐÌŘÌȮɯ,ȭɯȹƖƔƖƔȺȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯ/ÙÐÝÈÊàɯÈÕËɯ3ÙÜÚÛɯÐÕɯ2ÔÈÙÛɯ'ÖÔÌɯ

$ÕÝÐÙÖÕÔÌÕÛÚȭɯ(Õɯ ȭɯ,ÖÈÓÓÌÔɯȹ$ËȭȺȮɯ'"(ɯÍÖÙɯ"àÉÌÙÚÌÊÜÙÐÛàȮɯ/ÙÐÝÈÊàɯÈÕËɯ3ÙÜÚÛɯȹ××ȭɯƙƕƗɬƙƗƖȺȭɯ2×ÙÐÕÎÌÙɯ

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ/ÜÉÓÐÚÏÐÕÎȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤƝƛƜɪƗɪƔƗƔɪƙƔƗƔƝɪƗɍƗƘ 

2ÏÈÝÐÛȮɯ8ȭȮɯ.ɀ*ÌÌÍÌȮɯ"ȭȮɯ$ÓÖÜÕËÖÜȮɯ3ȭȮɯ,Ê,ÐÓÓÈÕȮɯ/ȭȮɯ ÎÈÙÞÈÓȮɯ2ȭȮɯ!ÙÜÕËÈÎÌȮɯ,ȭȮɯ ËÓÌÙȮɯ2ȭȮɯ"ÈÔ×ÉÌÓÓȮɯ1ȭȮɯ+ÌÌȮɯ3ȭȮɯ

,ÐÚÏÒÐÕȮɯ/ȭȮɯ'ÐÊÒÌàȮɯ ȭȮɯ2ÓÈÔÈȮɯ*ȭȮɯ ÏÔÈËȮɯ+ȭȮɯ!ÌÜÛÌÓȮɯ ȭȮɯ/ÈÚÚÖÚȮɯ ȭȮɯȫɯ1ÖÉÐÕÚÖÕȮɯ#ȭɯ&ȭɯȹƖƔƖƗȺȭɯ/ÙÈÊÛÐÊÌÚɯÍÖÙɯ

&ÖÝÌÙÕÐÕÎɯ ÎÌÕÛÐÊɯ (ɯ2àÚÛÌÔÚȭɯ"ËÕȭ.×ÌÕÈÐȭ"ÖÔȭ 

2ÛÐÙÈ×ÖÕÎÚÈÚÜÛÐȮɯ2ȭȮɯ-ÈÒÈÔÜÙÈȮɯ8ȭȮɯȫɯ8ÈÚÜÔÖÛÖȮɯ*ȭɯȹƖƔƖƔȺȭɯ/ÙÐÝÈÊàɪ ÞÈÙÌɯ2ÌÕÚÖÙɯ#ÈÛÈɯ4×ÓÖÈËɯ,ÈÕÈÎÌÔÌÕÛɯÍÖÙɯ

2ÌÊÜÙÌÓàɯ1ÌÊÌÐÝÐÕÎɯ2ÔÈÙÛɯ'ÖÔÌɯ2ÌÙÝÐÊÌÚȭɯƖƔƖƔɯ($$$ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ2ÔÈÙÛɯ"ÖÔ×ÜÛÐÕÎɯ

ȹ2, 13".,/ȺȮɯƖƕƘɬƖƕƝȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƔƝɤ2, 13".,/ƙƔƔƙƜȭƖƔƖƔȭƔƔƔƘƜ 

2ÜÔÈÕȮɯ2ȭȮɯ$ÛÌÔÈËȮɯ ȭȮɯȫɯ1ÐÝÌÚÛȮɯ%ȭɯȹƖƔƖƖȺȭɯ/ÖÛÌÕÛÐÈÓɯ(Ô×ÈÊÛÚɯÖÍɯ2ÔÈÙÛɯ'ÖÔÌÚɯÖÕɯ'ÜÔÈÕɯ!ÌÏÈÝÐÖÙȯɯ ɯ
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"ÏÈÒÒÈÙÈÝÈÙÛÏàɯ2ÌÛÏÜÙÈÔÈÕɯÍÙÖÔɯ2ÈÜËÐɯ ÙÈÉÐÈɯÌß×ÓÈÐÕÚȮɯɁ/ÏÐÚÏÐÕÎɯÚÊÈÔÚɯÊÈÕɯÞÙÌÈÒɯÏÈÝÖÊɯÐÕɯÛÏÌɯÞÖÙÓËɯ

ÌÊÖÕÖÔàɯÔÈÒÐÕÎɯÐÛɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯ×ÙÖÔÐÕÌÕÛɯÊàÉÌÙɪÈŲÈÊÒÚɯÎÓÖÉÈÓÓàɯÞÐÛÏɯƗȭƕɯÉÐÓÓÐÖÕɯ41+ɯÚ×ÖÖŗÕÎɯÌÔÈÐÓÚɯ

ÐÚÚÜÌËɯÌÈÊÏɯËÈàȮɯÖÍɯÞÏÐÊÏɯƝƔǔɯÊàÉÌÙÈŲÈÊÒÚɯÉÌÎÐÕɯÞÐÛÏɯÈÕɯÌɪÔÈÐÓɂɯȹ2ÌÛÏÜÙÈÔÈÕɯÌÛɯÈÓȭɯ×ȭƖȺȭɯ ÓÖÕÎɯÞÐÛÏɯÕÖÙÔÈÓɯ

×ÏÐÚÏÐÕÎȮɯÛÏÌÙÌɯÈÙÌɯÈÓÚÖɯÚÜÉÚÌÊÛÐÖÕÚɯÖÍɯ×ÏÐÚÏÐÕÎȭɯ.ÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯ×Ö×ÜÓÈÙɯÈÕËɯÓÜÊÙÈÛÐÝÌɯÛà×ÌÚɯÖÍɯ×ÏÐÚÏÐÕÎɯÐÚɯ

ÊÈÓÓÌËɯÚ×ÌÈÙ×ÏÐÚÏÐÕÎȮɯÞÏÐÊÏɯÐÚɯÈɯÔÖÙÌɯÛÈÙÎÌÛÌËɯÛà×ÌɯÖÍɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒɯÞÏÐÊÏɯÈŲÌÔ×ÛÚɯÛÖɯÜÚÌɯ×ÌÙÚÖÕÈÓɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÛÖɯÓÜÙÌɯÈɯÝÐÊÛÐÔɯÐÕÛÖɯÛÏÐÕÒÐÕÎɯÈÕɯÌÔÈÐÓɯÐÚɯÓÌÎÐÛÐÔÈÛÌȭɯ ÚɯÚÛÈÛÌËɯÐÕɯÈÕɯÈÙÛÐÊÓÌɯÉàɯ,ÈÙÊÖɯ"ÈÚÈÎÙÈÕËÌȮɯ

Ɂ-ÖÞÈËÈàÚȮɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÈÙÌɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÚÐÎÕÐŗÊÈÕÛɯÛÏÙÌÈÛÚɯÞÖÙÓËɪÞÐËÌȮɯÞÐÛÏɯÕÌÈÙÓàɯƝƔǔɯÖÍɯ

ÖÙÎÈÕÐáÈÛÐÖÕÚɯÉÌÐÕÎɯÛÈÙÎÌÛÌËɯÉàɯÚ×ÌÈÙ×ÏÐÚÏÐÕÎɯÈÕËɯÉÜÚÐÕÌÚÚɯÌÔÈÐÓɯÊÖÔ×ÙÖÔÐÚÌɯÈŲÈÊÒÚɯÐÕɯƖƔƕƝɂɯȹ"ÈÚÈÎÙÈÕËÌɯÌÛɯ

ÈÓȭɯ×ȭƕȺȭɯ!ÈÚÌËɯÖřɯÛÏÌɯÈÝÈÐÓÈÉÓÌɯÓÐÛÌÙÈÛÜÙÌȮɯÐÛɯÉÌÊÈÔÌɯÊÓÌÈÙɯÛÏÈÛɯÚ×ÌÈÙ×ÏÐÚÏÐÕÎɯÐÚɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÐÔ×ÖÙÛÈÕÛɯÛÖ×ÐÊÚɯ
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 &ÐÝÌÕɯÛÏÈÛɯÕÌÞɯÈÙÌÈÚɯÖÍɯÙÌÚÌÈÙÊÏɯÈÙÌɯÍÖÊÜÚÐÕÎɯ×ÙÐÔÈÙÐÓàɯÖÕɯÜÕÐÝÌÙÚÐÛàɯÚÛÜËÌÕÛÚɯÈÕËɯÌÔ×ÓÖàÌÌÚȮɯÔÈÕàɯÖÍɯ

ÛÏÌɯÈÙÛÐÊÓÌÚɯÊÖÔÐÕÎɯÖÜÛɯÙÌÝÖÓÝÌɯÈÙÖÜÕËɯ×ÏÐÚÏÐÕÎɯÐÕɯÈɯÜÕÐÝÌÙÚÐÛàɯÚÌŲÐÕÎȭɯ,ÈÕàɯÖÍɯÛÏÌɯŗÕËÐÕÎÚɯÍÙÖÔɯÚÛÜËÐÌÚɯÐÕɯ

ÛÏÐÚɯÈÙÌÈɯÈÙÌɯ×ÙÌÓÐÔÐÕÈÙàȮɯÈÚɯÐÛɯÐÚɯÚÛÐÓÓɯÈɯÝÌÙàɯÕÌÞɯÛÖ×ÐÊɯÖÍɯÙÌÚÌÈÙÊÏȭɯ#ÜÌɯÛÖɯÛÏÐÚȮɯÔÖÚÛɯÚÛÜËÐÌÚɯËÖɯÕÖÛɯÈÎÙÌÌɯÞÐÛÏɯ
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ËÌÔÖÎÙÈ×ÏÐÊÚɯÈÕËɯÊàÉÌÙɯÈÞÈÙÌÕÌÚÚɯ×ÓÈàɯÈɯÙÖÓÌɯÐÕɯÞÏÖɯÊÖÜÓËɯÉÌÊÖÔÌɯÝÐÊÛÐÔɯÛÖɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔȭɯ'ÖÞÌÝÌÙȮɯÈɯ

ÚÛÜËàɯÍÙÖÔɯÈɯÜÕÐÝÌÙÚÐÛàɯÐÕɯ-ÐÎÌÙÐÈɯÉàɯ1ÜÔÌɯ$ÓÐáÈÉÌÛÏɯ8ÖÙÖɯÍÖÜÕËɯÕÖɯÚÜÊÏɯÙÌÓÈÛÐÖÕȭɯ(ÕɯÛÏÌɯÚÛÜËàȮɯ8ÖÙÖɯÚÌÕÛɯÖÜÛɯ

ÍÈÒÌɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÛÖɯÚÛÜËÌÕÛÚɯÈÛɯÛÏÌÐÙɯÜÕÐÝÌÙÚÐÛàɯÐÕɯËÐřÌÙÌÕÛɯÍÖÙÔÚɯÛÖɯÚÌÌɯÞÏÈÛɯÛà×ÌɯÖÍɯÚÊÈÔɯÚÛÜËÌÕÛÚɯÞÖÜÓËɯ

ÍÈÓÓɯÍÖÙɯÛÏÌɯÔÖÚÛɯÈÕËɯÞÏÐÊÏɯÛà×ÌɯÖÍɯÚÛÜËÌÕÛÚɯÞÖÜÓËɯÍÈÓÓɯÍÖÙɯÛÏÌÔȭɯ(ÕɯÛÏÐÚɯÈÙÛÐÊÓÌȮɯ8ÖÙÖɯÚÛÈÛÌÚɯÛÏÈÛɯɁÙÌÚÜÓÛÚɯ

ÙÌÝÌÈÓÌËɯÕÖɯÙÌÓÈÛÐÖÕÚɯÉÌÛÞÌÌÕɯÚÊÈÔɯÛà×ÌȹÚȺɯÈÕËɯ×ÈÙÛÐÊÐ×ÈÕÛÚɀɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯÊÜÔɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÛÖɯÛÏÌÚÌɯÚÊÈÔɯ

Ûà×ÌÚɯÈÚɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÞÌÙÌɯÕÖÛɯÍÖÜÕËɯÛÖɯÉÌɯÔÖÙÌɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯÚ×ÌÈÙɪ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÞÏÌÕɯÊÖÔ×ÈÙÌËɯÛÖɯ

ÎÌÕÌÙÐÊɯÈÕËɯÛÈÐÓÖÙÌËɯÈŲÈÊÒÚɂɯȹ8ÖÙÖɯÌÛɯÈÓȭɯ×ȭƕƝƙƔȺȭɯ(ÕÚÛÌÈËȮɯÛÏÌàɯÍÖÜÕËɯÛÏÈÛɯÛÏÌɯÚÜÊÊÌÚÚɯÖÍɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔɯÊÈÕɯÉÌɯ

ɁÈŲÙÐÉÜÛÌËɯÛÖɯÈɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯ×ÌÙÚÖÕÈÓɯÙÌÓÌÝÈÕÊÌɯÈÕËɯÍÌÈÙɂɯȹ8ÖÙÖɯÌÛɯÈÓȭɯ×ȭƕƝƙƔȺȭɯ ÕɯÌßÈÔ×ÓÌɯÞÖÜÓËɯÉÌɯÚÌÕËÐÕÎɯ

ÖÜÛɯÈɯÍÈÒÌɯÌÔÈÐÓɯÛÖɯÚÛÜËÌÕÛÚɯÈÉÖÜÛɯÈɯ×ÙÖÉÓÌÔɯÞÐÛÏɯÖÕÌɯÖÍɯÛÏÌÐÙɯÌßÈÔÚȮɯÈÚɯÛÏÈÛɯÞÖÜÓËɯÉÌɯ×ÌÙÚÖÕÈÓÓàɯÙÌÓÌÝÈÕÛɯÈÕËɯ

Ú×ÈÙÒɯÍÌÈÙɯÐÕɯÛÏÌɯÚÛÜËÌÕÛɯÈÚɯÛÖɯÞÏÈÛɯÛÏÌàɯËÐËɯÞÙÖÕÎɯÍÖÙɯÛÏÌÐÙɯÌßÈÔȭɯ ÕÖÛÏÌÙɯÚÛÜËàɯËÖÕÌɯÐÕɯ ÜÚÛÙÈÓÐÈɯÈÓÚÖɯÍÖÜÕËɯ

ÛÏÈÛɯɁÛÏÌɯÔÖÚÛɯÚÜÊÊÌÚÚÍÜÓɯÚÊÈÔɯÙÌÓÈÛÌËɯÛÖɯÈÕɯÜÙÎÌÕÛɯÌÔÈÐÓɯÚÌÕÛɯËÜÙÐÕÎɯÛÏÌɯÌßÈÔɯ×ÌÙÐÖËɯÈÉÖÜÛɯÛÏÌɯ×ÈÙÛÐÊÐ×ÈÕÛÚɀɯ

ŗÕÈÓɯÌßÈÔɯÛÐÔÌÛÈÉÓÌȭɯ3ÏÐÚɯÌÔÈÐÓɯÓÐÒÌÓàɯÚÜÊÊÌÌËÌËɯÉÌÊÈÜÚÌɯÐÛɯÞÈÚɯÉÖÛÏɯÙÌÓÌÝÈÕÛɯÈÕËɯÚÈÓÐÌÕÛȮɯÈÕËɯÐÕÚÛÐÓÓÌËɯÍÌÈÙɯÐÕɯ

×ÈÙÛÐÊÐ×ÈÕÛÚɯÈÚɯÛÏÌɯÌÔÈÐÓɯÙÌØÜÐÙÌËɯÜÙÎÌÕÛɯÈŲÌÕÛÐÖÕɂɯȹ!ÙÖÈËÏÜÙÚÛɯÌÛɯÈÓȭɯ×ȭƕƖȺȭɯ(ÕɯÛÏÌɯÚÈÔÌɯÚÛÜËàȮɯÛÏÌàɯÊÓÈÐÔɯÛÏÈÛɯ

ÛÏÌÙÌɯÞÌÙÌɯɁÕÖɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌÚɯÐÕɯÚÊÈÔɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯÉÌÛÞÌÌÕɯÔÈÓÌɯÈÕËɯÍÌÔÈÓÌɯ×ÈÙÛÐÊÐ×ÈÕÛÚȰɯÉÌÛÞÌÌÕɯ

×ÈÙÛÐÊÐ×ÈÕÛÚɯÞÐÛÏɯÓÖÞɯ(3ɯÊÖÔ×ÌÛÌÕÊÌɯÈÕËɯÏÐÎÏɯ(3ɯÊÖÔ×ÌÛÌÕÊÌȰɯÖÙɯÉÌÛÞÌÌÕɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÞÏÖɯÙÈÛÌËɯÛÏÌɯÐÕÛÌÙÕÌÛɯ

ÈÚɯÈɯÚÈÍÌɯÝÌÙÚÜÚɯÈÕɯÜÕÚÈÍÌɯ×ÓÈÊÌɂɯȹ!ÙÖÈËÏÜÙÚÛɯÌÛɯÈÓȭɯ×ȭƕƗȺȭɯ6ÏÐÓÌɯÛÏÐÚɯÚÛÜËàɯÍÖÜÕËɯÚÐÔÐÓÈÙɯÙÌÚÜÓÛÚȮɯÐÛɯÐÚɯÈÓÚÖɯ

ÔÌÕÛÐÖÕÌËɯÛÏÌɯÚÛÜËàɯÔÈàɯÏÈÝÌɯÉÌÌÕɯÛÖÖɯÚÔÈÓÓɯÛÖɯËÌÛÌÊÛɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯÛÏÌÚÌɯËÌÔÖÎÙÈ×ÏÐÊÚȮɯÈËËÐÕÎɯÛÖɯÛÏÌɯ

ÈÔÉÐÎÜÐÛàɯÖÍɯÛÏÐÚɯÚÜÉÑÌÊÛȭɯ 

 6ÏÐÓÌɯÚÖÔÌɯËÌÔÖÎÙÈ×ÏÐÊɯÍÈÊÛÖÙÚɯÏÈÝÌɯÉÌÌÕɯÚÏÖÞÕɯÛÖɯÏÈÝÌɯÕÖɯÙÌÓÈÛÐÖÕɯÛÖɯÌÕÎÈÎÐÕÎɯÞÐÛÏɯÈɯÚÊÈÔȮɯÖÛÏÌÙɯ

ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÊÈÕɯ×ÓÈàɯÈɯÙÖÓÌɯÐÕɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯÛÖɯÚÜÊÏɯÚÊÈÔÚȭɯ ɯÚÛÜËàɯËÖÕÌɯÈÛɯÈɯ4ȭ2ȭɯÜÕÐÝÌÙÚÐÛàɯÍÖÜÕËɯÛÏÈÛɯ

ɁÌÔ×ÓÖàÌÌÚɯȹÐȭÌȭȮɯ×ÙÖÍÌÚÚÖÙÚɯÈÕËɯÚÛÈřɯÔÌÔÉÌÙÚȺɯÈÛɯÛÏÌɯ4ÕÐÝÌÙÚÐÛàɯÖÍɯ1ÌËÈÊÛÌËɯÈÙÌɯÔÖÙÌɯÙÌÚÐÓÐÌÕÛɯÛÖɯÎÌÕÌÙÐÊɯ

×ÏÐÚÏÐÕÎȮɯÉÜÛɯÚÛÐÓÓɯÝÌÙàɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯÚ×ÌÈÙ×ÏÐÚÏÐÕÎȭɯ"ÖÔ×ÈÙÈÛÐÝÌÓàȮɯÚÛÜËÌÕÛÚɯÈÙÌɯÈÓÔÖÚÛɯÌØÜÈÓÓàɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯ
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ÈŲÈÊÒÚȮɯÌÔ×ÓÖàÌÌÚɯÞÌÙÌɯÉÌŲÌÙɯÈÛɯÐËÌÕÛÐÍàÐÕÎɯÍÈÒÌɯÌÔÈÐÓÚɯÛÏÈÕɯÚÛÜËÌÕÛÚȮɯÈÚɯÚÛÜËÌÕÛÚɯÍÌÓÓɯÍÖÙɯÈÕàɯÛà×ÌɯÖÍɯ
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ÜÕÐÝÌÙÚÐÛàɯÈÛɯÓÈÙÎÌɯÐÚɯ×ÙÌ×ÈÙÌËɯÍÖÙɯÞÐËÌÚ×ÙÌÈËɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȭɯ 

 2ÖÔÌɯÚÛÜËÐÌÚɯÍÖÜÕËɯÛÏÈÛɯÌËÜÊÈÛÐÖÕɯÓÌÝÌÓɯËÐËɯÕÖÛɯÔÈÒÌɯÔÜÊÏɯÖÍɯÈÕɯÐÔ×ÈÊÛɯÖÕɯÞÏÖɯÍÌÓÓɯÍÖÙɯ×ÏÐÚÏÐÕÎɯ

ÚÊÈÔÚȭɯ.ÕÌɯÚÛÜËàɯÍÖÜÕËɯÛÏÈÛɯɁÌÝÌÕɯÏÐÎÏÌÙɯÌËÜÊÈÛÐÖÕɯÚÛÜËÌÕÛÚɯÔÈÑÖÙÐÕÎɯÐÕɯ"ÖÔ×ÜÛÐÕÎȮɯ2ÖÍÛÞÈÙÌɯ$ÕÎÐÕÌÌÙÐÕÎȮɯ

ÈÕËɯ(3ɪÙÌÓÈÛÌËɯËÐÚÊÐ×ÓÐÕÌÚɯÏÖÓËɯËÈÕÎÌÙÖÜÚɯÔÐÚÊÖÕÊÌ×ÛÐÖÕÚɯÖÍɯÖÕÓÐÕÌɯÚÌÊÜÙÐÛàɤ×ÙÐÝÈÊàȭɯ2ÌÝÌÙÈÓɯÖÍɯÛÏÌÔɯÓÈÊÒɯÌÝÌÕɯ

ÉÈÚÐÊɯÒÕÖÞÓÌËÎÌɯÖÍɯ×ÙÖÛÌÊÛÐÖÕɯÔÌÊÏÈÕÐÚÔÚɯÈÕËɯËÖɯÕÖÛɯÏÈÝÌɯÌÚÚÌÕÛÐÈÓɯËÐÎÐÛÈÓɯÊÖÔ×ÌÛÌÕÊÐÌÚɂɯȹ"ÏÈÜËÏÈÙàɯÌÛɯÈÓȭɯ

×ȭƚƜȺȭɯ3ÏÐÚɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÕÌÌËɯÍÖÙɯÔÖÙÌɯÌËÜÊÈÛÐÖÕɯÊÖÜÙÚÌÚɯÖÕɯÊàÉÌÙÚÌÊÜÙÐÛàȮɯÈÚɯÌÝÌÕɯÚÛÜËÌÕÛÚɯÖÍɯÊÖÔ×ÜÛÌÙɯ

ÙÌÓÈÛÌËɪŗÌÓËÚɯÏÖÓËɯËÈÕÎÌÙÖÜÚɯÔÐÚÊÖÕÊÌ×ÛÐÖÕÚɯÛÏÈÛɯÊÖÜÓËɯÓÌÈËɯÛÏÌÔɯÛÖɯÉÌɯÝÜÓÕÌÙÈÉÓÌɯÛÖɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȭɯ 

.ÝÌÙÈÓÓȮɯÛÏÌɯÛÖ×ÐÊɯÖÍɯ×ÏÐÚÏÐÕÎɯÈÚɯÐÛɯÙÌÓÈÛÌÚɯÛÖɯÜÕÐÝÌÙÚÐÛÐÌÚɯÈÕËɯÐÕÛÌÙÕÌÛɯÜÚÌÙÚɯÐÚɯÚÛÐÓÓɯÙÌÓÈÛÐÝÌÓàɯÕÌÞȭɯ6ÏÐÓÌɯ

ÙÌÚÌÈÙÊÏɯÐÚɯÉÌÐÕÎɯËÖÕÌɯÛÖɯÜÕËÌÙÚÛÈÕËɯÏÖÞɯÛÏÌÚÌɯÈŲÈÊÒÚɯÈÙÌɯÚÖɯÚÜÊÊÌÚÚÍÜÓȮɯÛÏÌÙÌɯÐÚɯÕÖÛɯÌÕÖÜÎÏɯËÈÛÈɯàÌÛɯÛÖɯ
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×ÐÕ×ÖÐÕÛɯÞÏàɯÈÕËɯÏÖÞɯÛÖɯÊÖÔÉÈÛɯÛÏÌÔȭɯ1ÌÊÌÕÛɯÓÐÛÌÙÈÛÜÙÌɯÏÈÚɯÚÏÖÞÕɯÛÏÈÛɯÛÏÌɯÕÌÌËɯÍÖÙɯÔÖÙÌɯÙÌÚÌÈÙÊÏɯÖÕɯÛÏÌɯ

ÏÜÔÈÕɯÈÚ×ÌÊÛɯÖÍɯ×ÏÐÚÏÐÕÎɯÐÚɯÕÌÌËÌËȮɯÈÚɯÐÛɯÏÖÓËÚɯÛÏÌɯÔÖÚÛɯ×ÖÛÌÕÛÐÈÓɯÛÖɯŗÎÜÙÐÕÎɯÖÜÛɯÏÖÞɯÛÖɯÌËÜÊÈÛÌɯÛÏÌɯÔÈÚÚÌÚɯ

ÖÕɯÞÈÙÕÐÕÎɯÚÐÎÕÚɯÍÖÙɯÈŲÈÊÒÚȭɯ,ÈÕàɯÚÛÜËÐÌÚɯÏÈÝÌɯÊÖÕÊÓÜËÌËɯÛÏÈÛɯÌËÜÊÈÛÐÕÎɯÈÕËɯÛÙÈÐÕÐÕÎɯÐÕÛÌÙÕÌÛɯÜÚÌÙÚɯÐÚɯÈɯ

ÕÌÌËÌËɯÕÌßÛɯÚÛÌ×ȮɯÉÜÛɯÛÏÈÛɯÐÛɯÐÚɯÍÈÙɯÍÙÖÔɯ×ÌÙÍÌÊÛȭɯ2ÛÜËàÐÕÎɯÐÍɯËÌÔÖÎÙÈ×ÏÐÊÚɯÚÜÊÏɯÈÚɯÎÌÕËÌÙɯÈÕËɯÌËÜÊÈÛÐÖÕɯÓÌÝÌÓɯ

ÊÖÕÛÙÐÉÜÛÌɯÛÖɯÞÏÖɯÐÚɯÔÖÚÛɯÚÜÚÊÌ×ÛÐÉÓÌɯÏÈÚɯÕÖÛɯ×ÙÖÝÐËÌËɯÈÕàɯÐÕÚÐÎÏÛÚȮɯÐÕÚÛÌÈËɯÚÏÖÞÐÕÎɯÛÏÈÛɯÛÏÌÙÌɯÔÈàɯÕÖÛɯÉÌɯ

ÈÕàɯÊÖÙÙÌÓÈÛÐÖÕɯÈÛɯÈÓÓȭɯ2ÌÝÌÙÈÓɯÎÈ×ÚɯÐÕɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌȮɯÚÜÊÏɯÈÚɯÏÖÞɯÛÖɯÉÌÚÛɯÌËÜÊÈÛÌɯÛÏÌɯ×ÜÉÓÐÊɯÈÕËɯÞÏÈÛɯÐÚɯÈÕɯ

ÈÊÊÌ×ÛÈÉÓÌɯÓÌÝÌÓɯÖÍɯÙÌÚÐËÜÈÓɯÙÐÚÒɯÈÍÛÌÙɯÛÙÈÐÕÐÕÎÚȮɯ×ÙÖÝÐËÌɯ×ÓÌÕÛàɯÖÍɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯÕÌÞɯÙÌÚÌÈÙÊÏɯÈÕËɯÚÛÜËÐÌÚɯÛÖɯ

ÉÌɯËÖÕÌɯÖÕɯÈɯÛÖ×ÐÊɯÛÏÈÛɯÐÚɯÖÕÓàɯÎÖÐÕÎɯÛÖɯÐÕÊÙÌÈÚÌɯÐÕɯÐÔ×ÖÙÛÈÕÊÌɯÞÐÛÏɯÛÐÔÌȭ 

2ÐÎÕÐŗÊÈÕÊÌ 

3ÏÌɯÚÐÎÕÐŗÊÈÕÊÌɯÖÍɯÛÏÌɯÊÏÖÚÌÕɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚɯÓÐÌÚɯÐÕɯÛÏÌÐÙɯÈÉÐÓÐÛàɯÛÖɯ×ÙÖÝÐËÌɯÐÕÚÐÎÏÛɯÐÕÛÖɯÏÖÞɯÈÞÈÙÌɯ

ËÐřÌÙÌÕÛɯÎÙÖÜ×ÚɯÖÍɯÚÛÜËÌÕÛÚɯÈÙÌɯÙÌÎÈÙËÐÕÎɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȭɯ3ÏÐÚɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÉÌÊÈÜÚÌɯÐÛɯÊÈÕɯÓÌÈËɯÛÖɯÛÈÙÎÌÛÌËɯ

ÌËÜÊÈÛÐÖÕɯÌřÖÙÛÚɯÛÖÞÈÙËÚɯÎÙÖÜ×ÚɯÛÏÈÛɯÔÈàɯÏÈÝÌɯÈɯÓÖÞÌÙɯÓÌÝÌÓɯÖÍɯÒÕÖÞÓÌËÎÌɯÖÕɯÊàÉÌÙÊÙÐÔÌÚɯÛÏÈÕɯÖÛÏÌÙÚȭɯ

$ßÈÔ×ÓÌÚɯÖÍɯÛÏÌÚÌɯÐÕÐÛÐÈÛÐÝÌÚɯÊÖÜÓËɯÐÕÊÓÜËÌɯÔÈÕËÈÛÖÙàɯÛÙÈÐÕÐÕÎɯÍÖÙɯÈɯÛÈÙÎÌÛÌËɯÎÙÖÜ×ȮɯÖÙɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÈɯ

ÞÌÉÚÐÛÌɯËÌËÐÊÈÛÌËɯÛÖɯÙÌÚÖÜÙÊÌÚɯÈÉÖÜÛɯÖÕÓÐÕÌɯÚÈÍÌÛàȭɯ3ÏÐÚɯÚÛÜËàɯÔÈÒÌÚɯÈɯÔÌÈÕÐÕÎÍÜÓɯÊÖÕÛÙÐÉÜÛÐÖÕɯÛÖɯÛÏÌɯŗÌÓËɯÉàɯ

ÈËËÐÕÎɯÛÖɯÛÏÌɯÈÝÈÐÓÈÉÓÌɯËÈÛÈɯÖÕɯ×ÖÛÌÕÛÐÈÓɯÙÐÚÒɯÍÈÊÛÖÙÚɯÈÛɯÜÕÐÝÌÙÚÐÛÐÌÚɯÙÌÓÈÛÌËɯÛÖɯ×ÏÐÚÏÐÕÎȭɯ 

1ÌÚÌÈÙÊÏɯ,ÌÛÏÖËÚ 

 3ÏÐÚɯÚÛÜËàɯÊÖÓÓÌÊÛÌËɯËÈÛÈɯÜÚÐÕÎɯÈÕɯÖÕÓÐÕÌɯÚÜÙÝÌàɯÈËÔÐÕÐÚÛÌÙÌËɯÛÖɯÜÕËÌÙÎÙÈËÜÈÛÌɯÈÕËɯÎÙÈËÜÈÛÌɯ

ÜÕÐÝÌÙÚÐÛàɯÚÛÜËÌÕÛÚȭɯƕƙƖɯÚÛÜËÌÕÛÚɯÙÌÚ×ÖÕËÌËɯÛÖɯÛÏÌɯÚÜÙÝÌàɯÞÐÛÏɯƕƘƙɯÊÖÔ×ÓÌÛÐÕÎɯÐÛɯÐÕɯÐÛÚɯÌÕÛÐÙÌÛàȭɯ3ÏÌɯÚÜÙÝÌàɯ

ÞÈÚɯÚÌÕÛɯÖÜÛɯÛÖɯÈÓÓɯÜÕÐÝÌÙÚÐÛàɯÚÛÜËÌÕÛÚɯÛÏÙÖÜÎÏɯÈÕɯÌÔÈÐÓɯÉàɯÈÕɯÈËÔÐÕÐÚÛÙÈÛÖÙɯÈÛɯÛÏÌɯÜÕÐÝÌÙÚÐÛàȭɯ ÓÓɯÙÌÚ×ÖÕËÌÕÛÚɯ

ÊÖÔ×ÓÌÛÌËɯÛÏÌɯÚÜÙÝÌàɯÝÖÓÜÕÛÈÙÐÓàɯÈÕËɯÈÕÖÕàÔÖÜÚÓàȭɯƗƘɯÍÙÌÚÏÔÌÕȮɯƗƜɯÚÖ×ÏÖÔÖÙÌÚȮɯƗƚɯÑÜÕÐÖÙÚȮɯƗƙɯÚÌÕÐÖÙÚȮɯÈÕËɯƖɯ

ÎÙÈËÜÈÛÌɯÚÛÜËÌÕÛÚɯÊÖÔ×ÓÌÛÌËɯÛÏÌɯÚÜÙÝÌàɯÍÖÙɯÈɯÛÖÛÈÓɯÚÈÔ×ÓÌɯÚÐáÌɯÖÍɯƕƘƙȭɯ 

 /ÈÙÛÐÊÐ×ÈÕÛÚɯÊÖÔ×ÓÌÛÌËɯÈɯÚÌÓÍɪÈËÔÐÕÐÚÛÌÙÌËɯÚÜÙÝÌàɯÛÏÙÖÜÎÏɯ0ÜÈÓÛÙÐÊÚȭɯ!ÌÍÖÙÌɯÊÙÌÈÛÐÕÎɯÈÕËɯÚÌÕËÐÕÎɯÖÜÛɯ

ÛÏÌɯÚÜÙÝÌàȮɯÛÏÐÚɯÚÛÜËàɯÞÈÚɯÙÌÝÐÌÞÌËɯÈÕËɯÈ××ÙÖÝÌËɯÉàɯÛÏÌɯÜÕÐÝÌÙÚÐÛàɀÚɯ(ÕÚÛÐÛÜÛÐÖÕÈÓɯ1ÌÝÐÌÞɯ!ÖÈÙËɯȹ(1!Ⱥȭɯ3Öɯ

ÊÖÕËÜÊÛɯÛÏÌɯÚÜÙÝÌàȮɯÚÛÜËÌÕÛÚɯÏÈËɯÛÖɯÌÓÌÊÛÙÖÕÐÊÈÓÓàɯÚÐÎÕɯÈɯÊÖÕÚÌÕÛɯÍÖÙÔɯÉÌÍÖÙÌɯÉÌÐÕÎɯÈÉÓÌɯÛÖɯÚÌÌɯÈÕàɯÖÍɯÛÏÌɯ

ØÜÌÚÛÐÖÕÚȭɯ3ÏÌɯŗÙÚÛɯÊÖÔ×ÖÕÌÕÛɯÖÍɯÛÏÌɯÚÜÙÝÌàɯÙÌÝÖÓÝÌËɯÈÙÖÜÕËɯËÌÔÖÎÙÈ×ÏÐÊɯÐÕÍÖÙÔÈÛÐÖÕȮɯÚÜÊÏɯÈÚɯàÌÈÙɯÐÕɯ

ÊÖÓÓÌÎÌȭɯ.ÛÏÌÙɯÌßÈÔ×ÓÌÚɯÖÍɯÛÏÌÚÌɯËÌÔÖÎÙÈ×ÏÐÊɯØÜÌÚÛÐÖÕÚɯÈÙÌɯÐÍɯÛÏÌɯÙÌÚ×ÖÕËÌÕÛɯÏÈÚɯÌÝÌÙɯÉÌÌÕɯÈɯÝÐÊÛÐÔɯÖÍɯÈɯ

×ÏÐÚÏÐÕÎɯÈŲÈÊÒȭɯ3ÏÌÚÌɯËÌÔÖÎÙÈ×ÏÐÊɯØÜÌÚÛÐÖÕÚɯÞÌÙÌɯÜÚÌËɯÛÖɯÙÜÕɯÚÐÎÕÐŗÊÈÕÊÌɯÛÌÚÛÚɯÈÕËɯËÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÐÕɯ

ÖÙËÌÙɯÛÖɯÓÖÊÈÛÌɯÈÕàɯ×ÖÚÚÐÉÓÌɯÛÙÌÕËÚɯÖÙɯÊÖÙÙÌÓÈÛÐÖÕÚȭɯ3ÏÌɯÔÈÐÕɯÊÖÔ×ÖÕÌÕÛɯÖÍɯÛÏÌɯÚÜÙÝÌàɯÞÈÚɯÈɯƕƚɯÐÛÌÔɯ+ÐÒÌÙÛɯ

ÚÊÈÓÌɯÛÖɯÔÌÈÚÜÙÌɯÛÏÌɯÙÌÚ×ÖÕËÌÕÛɀÚɯÈÞÈÙÌÕÌÚÚɯÓÌÝÌÓÚɯÈÉÖÜÛɯ×ÏÐÚÏÐÕÎɯÈÕËɯÊàÉÌÙɯÚÈÍÌÛàȭɯ3ÏÌÚÌɯ+ÐÒÌÙÛɯÚÊÈÓÌɯÐÛÌÔÚɯ

ÏÈËɯÈÕÚÞÌÙɯÊÏÖÐÊÌÚɯÖÍɯÚÛÙÖÕÎÓàɯËÐÚÈÎÙÌÌȮɯËÐÚÈÎÙÌÌȮɯÕÌÐÛÏÌÙɯÈÎÙÌÌɯÕÖÙɯËÐÚÈÎÙÌÌȮɯÈÎÙÌÌȮɯÈÕËɯÚÛÙÖÕÎÓàɯÈÎÙÌÌȭɯ

1ÌÚ×ÖÕËÌÕÛÚɀɯÈÕÚÞÌÙÚɯÛÖɯÛÏÌɯ+ÐÒÌÙÛɯÚÊÈÓÌɯÐÛÌÔÚɯÞÌÙÌɯÊÖÕÝÌÙÛÌËɯÛÖɯÈɯÕÜÔÌÙÐÊɯÝÈÓÜÌȮɯÞÐÛÏɯƕɯÉÌÐÕÎɯÌØÜÈÓɯÛÖɯ

ÚÛÙÖÕÎÓàɯËÐÚÈÎÙÌÌȮɯÈÕËɯƙɯÉÌÐÕÎɯÌØÜÈÓɯÛÖɯÚÛÙÖÕÎÓàɯÈÎÙÌÌȭɯ%ÙÖÔɯÛÏÈÛȮɯÌÈÊÏɯÙÌÚ×ÖÕËÌÕÛɯÞÈÚɯÎÐÝÌÕɯÈÕɯÈÞÈÙÌÕÌÚÚɯ

ÚÊÖÙÌɯÉÈÚÌËɯÖÕɯÛÏÌÐÙɯÈÕÚÞÌÙÚɯÖÜÛɯÖÍɯÈɯ×ÖÚÚÐÉÓÌɯÚÊÖÙÌɯÖÍɯƜƔȭɯ 

3ÏÌɯ×ÓÈÛÍÖÙÔɯÜÚÌËɯÛÖɯÊÖÕËÜÊÛɯÛÏÌɯÚÛÈÛÐÚÛÐÊÈÓɯÈÕÈÓàÚÐÚɯÞÈÚɯ2/22ȭɯ3ÏÌɯ+ÐÒÌÙÛɯÙÌÚ×ÖÕÚÌÚɯÞÌÙÌɯÙÌÊÖËÌËɯÐÕÛÖɯ

ÕÜÔÌÙÐÊɯÝÈÓÜÌÚɯÈÕËɯÛÏÌÕɯÊÖÔ×ÐÓÌËɯÛÖÎÌÛÏÌÙɯÛÖɯÎÌÛɯÛÏÌɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚȭɯ.ÕÌɪÞÈàɯ -.5 ɯÛÌÚÛÚɯÞÌÙÌɯÜÚÌËɯÛÖɯ

ÊÖÔ×ÈÙÌɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚɯÈÊÙÖÚÚɯÎÙÈËÌɯÓÌÝÌÓÚȭɯ(ÕËÌ×ÌÕËÌÕÛɯÚÈÔ×ÓÌɯÛɪÛÌÚÛÚɯÞÌÙÌɯÜÚÌËɯÍÖÙɯÉÐÕÈÙàɯÎÙÖÜ×ɯ

ÊÖÔ×ÈÙÐÚÖÕÚȭɯ#ÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÞÌÙÌɯÈÓÚÖɯÜÚÌËɯÛÖɯÚÌÌɯÛÏÌɯÉÙÌÈÒËÖÞÕɯÖÍɯÈÕÚÞÌÙÚɯÛÖɯÚ×ÌÊÐŗÊɯ+ÐÒÌÙÛɯÐÛÌÔÚɯÈÕËɯ

ÚÜÙÝÌàɯØÜÌÚÛÐÖÕÚɯÐÕɯÖÙËÌÙɯÛÖɯÚÌÌɯÞÏÌÙÌɯ×ÖÚÚÐÉÓÌɯÞÌÈÒɯ×ÖÐÕÛÚɯÈÔÖÕÎÚÛɯÙÌÚ×ÖÕËÌÕÛÚɯÓÐÌȭɯ ÝÌÙÈÎÌɯÚÊÖÙÌɯ

ÉÙÌÈÒËÖÞÕÚɯÉàɯËÌÔÖÎÙÈ×ÏÐÊÚɯÞÌÙÌɯÈÓÚÖɯÈÕÈÓàáÌËɯÜÚÐÕÎɯËÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚȭɯ 
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1ÌÚÜÓÛÚȯ 

 #ÈÛÈɯÍÙÖÔɯÛÏÌɯÚÜÙÝÌàɯÞÌÙÌɯÈÕÈÓàáÌËɯÜÚÐÕÎɯ2/22ɯ5ÌÙÚÐÖÕɯƖƜȭɯ#ÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÞÌÙÌɯÊÈÓÊÜÓÈÛÌËɯÍÖÙɯÈÓÓɯ

ÚÜÙÝÌàɯÝÈÙÐÈÉÓÌÚɯÈÕËɯØÜÌÚÛÐÖÕÚȮɯÈÓÖÕÎɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÚÈÔ×ÓÌÚɯÛɪÛÌÚÛÚɯÈÕËɯÖÕÌɪÞÈàɯ -.5 ɯÛÌÚÛÚɯÛÖɯÈÕÈÓàáÌɯ

ËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯÎÙÖÜ×Úȭɯ3ÏÌɯ×ÙÐÔÈÙàɯÔÌÈÚÜÙÌɯÍÖÙɯÊÖÔ×ÈÙÐÕÎɯÙÌÚ×ÖÕËÌÕÛÚɯÞÈÚɯÛÏÌɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌȮɯÞÏÐÊÏɯ

ÏÈÚɯÈɯÔÈßÐÔÜÔɯ×ÖÚÚÐÉÓÌɯÚÊÖÙÌɯÖÍɯƜƔȭ 

3ÈÉÓÌɯƕȯɯ'ÐÚÛÖÎÙÈÔɯÖÍɯ ÞÈÙÌÕÌÚÚɯ2ÊÖÙÌÚ 

  

.ÜÛɯÖÍɯÛÏÌɯƕƘƙɯÙÌÚ×ÖÕËÌÕÛÚȮɯÛÏÌɯÈÝÌÙÈÎÌɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌɯÞÈÚɯÈɯƚƖȭƖƔɯÞÐÛÏɯÈɯÚÛÈÕËÈÙËɯËÌÝÐÈÛÐÖÕɯÖÍɯƝȭƗƔƝȭɯ2ÌÝÌÕɯ

ÚÛÜËÌÕÛÚɯÚÊÖÙÌËɯÈÕɯƜƔɯÖÜÛɯÖÍɯƜƔɯÞÏÐÓÌɯÛÏÌɯÓÖÞÌÚÛɯÚÊÖÙÌɯÞÈÚɯÈɯƗƙɯÖÜÛɯÖÍɯƜƔȭɯ3ÏÐÚɯÚÏÖÞÚɯÈɯÎÌÕÌÙÈÓɯÈÞÈÙÌÕÌÚÚɯ

ÈÔÖÕÎÚÛɯÙÌÚ×ÖÕËÌÕÛÚɯÈÉÖÜÛɯ×ÏÐÚÏÐÕÎɯÈÕËɯÖÕÓÐÕÌɯÚÈÍÌÛàȭ 

3ÈÉÓÌɯƖȯɯ ÞÈÙÌÕÌÚÚɯ2ÊÖÙÌÚɯÉàɯ&ÙÈËÌɯ+ÌÝÌÓ 

 

 - ,ÌÈÕ 

2ÛËȭɯ

#ÌÝÐÈÛÐÖÕ 2ÛËȭɯ$ÙÙÖÙ 

Ɲƙǔɯ"ÖÕŗËÌÕÊÌɯ(ÕÛÌÙÝÈÓɯÍÖÙɯ

,ÌÈÕ 

,ÐÕÐÔÜÔ ,ÈßÐÔÜÔ +ÖÞÌÙɯ!ÖÜÕË 4××ÌÙɯ!ÖÜÕË 

ƕȭƔƔ ƗƘ ƙƜȭƚƘƛƕ ƝȭƝƖƗƙƝ ƕȭƛƔƕƜƜ ƙƙȭƕƜƘƚ ƚƖȭƕƔƝƚ ƗƙȭƔƔ ƛƝȭƔƔ 

ƖȭƔƔ ƗƜ ƚƗȭƚƙƛƝ ƝȭƘƛƝƔƛ ƕȭƙƗƛƛƕ ƚƔȭƙƘƖƖ ƚƚȭƛƛƗƚ ƘƘȭƔƔ ƜƔȭƔƔ 

ƗȭƔƔ Ɨƚ ƚƖȭƗƔƙƚ ƛȭƛƜƝƘƘ ƕȭƖƝƜƖƘ ƙƝȭƚƛƔƔ ƚƘȭƝƘƕƕ ƙƕȭƔƔ ƜƔȭƔƔ 

ƘȭƔƔ Ɨƙ ƚƗȭƚƖƜƚ ƝȭƙƘƜƝƔ ƕȭƚƕƘƔƚ ƚƔȭƗƘƜƘ ƚƚȭƝƔƜƛ ƘƖȭƔƔ ƜƔȭƔƔ 

ƙȭƔƔ Ɩ ƚƜȭƔƔƔƔ ƙȭƚƙƚƜƙ ƘȭƔƔƔƔƔ ƕƛȭƕƛƙƖ ƕƕƜȭƜƖƘƜ ƚƘȭƔƔ ƛƖȭƔƔ 

3ÖÛÈÓ ƕƘƙ ƚƖȭƖƔƔƔ ƝȭƗƔƝƕƝ ȭƛƛƗƔƝ ƚƔȭƚƛƕƝ ƚƗȭƛƖƜƕ ƗƙȭƔƔ ƜƔȭƔƔ 

 2ÜÔɯÖÍɯ2ØÜÈÙÌÚ ËÍ ,ÌÈÕɯ2ØÜÈÙÌ % 2ÐÎȭ 

!ÌÛÞÌÌÕɯ&ÙÖÜ×Ú ƚƘƝȭƔƛƖ Ƙ ƕƚƖȭƖƚƜ ƕȭƝƖƔ ȭƕƕƔ 



ƕƚƕ 
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6ÐÛÏÐÕɯ&ÙÖÜ×Ú ƕƕƜƗƔȭƕƖƜ ƕƘƔ ƜƘȭƙƔƕ   

3ÖÛÈÓ ƕƖƘƛƝȭƖƔƔ ƕƘƘ    

3ÈÉÓÌɯƖɯÚÏÖÞÚɯÛÏÌɯÉÙÌÈÒËÖÞÕɯÖÍɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚɯÉàɯÎÙÈËÌɯÓÌÝÌÓȭɯ3ÏÌɯƕȭƔƔɯÝÈÓÜÌɯÚÐÎÕÐŗÌÚɯÍÙÌÚÏÔÈÕɯÈÕËɯ

ÊÖÕÛÐÕÜÌÚɯÛÏÙÖÜÎÏɯƙȭƔƔɯÍÖÙɯÎÙÈËÜÈÛÌɯÚÛÜËÌÕÛÚȭɯ3ÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÙÌÚ×ÖÕËÌÕÛÚɯÉÌÛÞÌÌÕɯÎÙÈËÌɯÓÌÝÌÓÚɯÞÈÚɯÌÝÌÕȮɯ

ÞÐÛÏɯÕÜÔÉÌÙÚɯÙÈÕÎÐÕÎɯÍÙÖÔɯƗƘɯÛÖɯƗƜȭɯ,ÈÑÖÙÐÛàɯÖÍɯÎÙÈËÌɯÓÌÝÌÓÚɯÏÈÝÌɯÈɯÚÐÔÐÓÈÙɯÈÝÌÙÈÎÌɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌɯÉÌÛÞÌÌÕɯ

ƚƖɯÈÕËɯƚƗɯÌßÊÌ×ÛɯÍÖÙɯÍÙÌÚÏÔÌÕɯÞÐÛÏɯÈÕɯÈÝÌÙÈÎÌɯÚÊÖÙÌɯÖÍɯƙƜȭƚƙȭɯ Õɯ -.5 ɯÛÌÚÛɯÞÈÚɯÊÖÕËÜÊÛÌËɯÛÖɯËÌÛÌÙÔÐÕÌɯÐÍɯ

ÛÏÌÙÌɯÞÈÚɯÈɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÛÞÌÌÕɯÎÙÈËÌɯÓÌÝÌÓɯÈÕËɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌȭɯ3ÏÌɯÛÌÚÛɯÍÖÜÕËɯÈɯ×ɪÝÈÓÜÌɯÖÍɯȭƕƕƔȮɯÞÏÐÊÏɯ

ÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌÚÌɯÙÌÚÜÓÛÚɯÈÙÌɯÕÖÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛȭ 

3ÈÉÓÌɯƗȯɯ/ÏÐÚÏÐÕÎɯ$ÔÈÐÓɯ1ÌÊÌÐÝÌËɯÐÕɯƖƔƖƘɪƖƙɯ2ÊÏÖÖÓɯ8ÌÈÙ 

 /ÏÐÚÏÐÕÎɯ$ÔÈÐÓɯƖƘɪƖƙɯ

-ÜÔÌÙÐÊ - ,ÌÈÕ 

2ÛËȭɯ

#ÌÝÐÈÛÐÖÕ 

2ÛËȭɯ$ÙÙÖÙɯ

,ÌÈÕ 

 ÞÈÙÌÕÌÚÚɍ2ÊÖÙÌ ƕȭƔƔ ƕƕƖ ƚƖȭƔƛƕƘ Ɲȭƕƛƕƛƙ ȭƜƚƚƚƙ 

ƖȭƔƔ ƗƗ ƚƖȭƚƗƚƘ ƝȭƜƝƙƛƚ ƕȭƛƖƖƚƗ 

 

 3ÖɯÚÌÌɯÏÖÞɯ×ÙÌÝÈÓÌÕÛɯÈŲÌÔ×ÛÌËɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÈÓÙÌÈËàɯÈÙÌɯÖÕɯÊÈÔ×ÜÚȮɯÖÕÌɯÖÍɯÛÏÌɯÚÜÙÝÌàɯØÜÌÚÛÐÖÕÚɯ

ÈÚÒÌËɯÐÍɯÛÏÌɯÙÌÚ×ÖÕËÌÕÛÚɯÏÈÝÌɯÙÌÊÌÐÝÌËɯÈɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÛÖɯÛÏÌÐÙɯÚÊÏÖÖÓɯÌÔÈÐÓɯÈÊÊÖÜÕÛɯÚÐÕÊÌɯÛÏÌɯÚÛÈÙÛɯÖÍɯÛÏÌɯ

ƖƔƖƘɪƖƙɯÚÊÏÖÖÓɯàÌÈÙȭɯ3ÈÉÓÌɯƗɯÚÏÖÞÚɯÛÏÈÛɯƕƕƖɯÖÍɯÛÏÌɯƕƘƙɯÙÌÚ×ÖÕËÌÕÛÚɯÙÌÚ×ÖÕËÌËɯàÌÚȮɯÛÏÈÛɯÛÏÌàɯÏÈÝÌɯÙÌÊÌÐÝÌËɯÈɯ

×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÚÐÕÊÌɯÛÏÌɯÚÛÈÙÛɯÖÍɯÛÏÌɯÚÊÏÖÖÓɯàÌÈÙȭɯ ÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚɯÉÌÛÞÌÌÕɯàÌÚɯÈÕËɯÕÖɯÞÌÙÌɯÈÉÖÜÛɯÛÏÌɯÚÈÔÌȮɯ

ÉÜÛɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÙÌÚ×ÖÕËÌÕÛÚɯÛÏÈÛɯÈÕÚÞÌÙÌËɯàÌÚɯÚÏÖÞÚɯÏÖÞɯ×ÙÌÝÈÓÌÕÛɯÛÏÌÚÌɯÈŲÈÊÒÚɯÏÈÝÌɯÉÌÊÖÔÌȭ 

3ÈÉÓÌɯƘȯɯ5ÐÊÛÐÔɯÖÍɯÈɯ/ÏÐÚÏÐÕÎɯ2ÊÈÔ 

 %ÙÌØÜÌÕÊà /ÌÙÊÌÕÛ 5ÈÓÐËɯ/ÌÙÊÌÕÛ 

"ÜÔÜÓÈÛÐÝÌɯ

/ÌÙÊÌÕÛ 

5ÈÓÐË  ƕ ȭƛ ȭƛ ȭƛ 

-Ö ƕƖƛ Ɯƛȭƚ Ɯƛȭƚ ƜƜȭƗ 

8ÌÚ ƕƛ ƕƕȭƛ ƕƕȭƛ ƕƔƔȭƔ 

3ÖÛÈÓ ƕƘƙ ƕƔƔȭƔ ƕƔƔȭƔ  

 

 3ÈÉÓÌɯƘɯÚÏÖÞÚɯÏÖÞɯÔÈÕàɯÙÌÚ×ÖÕËÌÕÛÚɯÏÈÝÌɯÈÓÙÌÈËàɯÉÌÌÕɯÈɯÝÐÊÛÐÔɯÛÖɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔɤÈŲÈÊÒȭɯ3ÏÌÙÌɯÈÙÌɯ

ƕƛɯÙÌÚ×ÖÕËÌÕÛÚɯÚÈÐËɯÛÏÈÛɯÛÏÌàɯÏÈÝÌɯÉÌÌÕɯÈɯÝÐÊÛÐÔɯÖÍɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔȮɯÛÖÛÈÓÐÕÎɯƕƕȭƛǔɯÖÍɯÈÓÓɯÙÌÚ×ÖÕËÌÕÛÚȭ 

3ÈÉÓÌɯƙȯɯ ÞÈÙÌÕÌÚÚɯÐÚɯ5ÐÛÈÓɯÛÖɯ/ÙÌÝÌÕÛÐÕÎɯ/ÏÐÚÏÐÕÎɯ ŲÈÊÒÚ 

 %ÙÌØÜÌÕÊà /ÌÙÊÌÕÛ 5ÈÓÐËɯ/ÌÙÊÌÕÛ 

"ÜÔÜÓÈÛÐÝÌɯ

/ÌÙÊÌÕÛ 
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5ÈÓÐË ƕȭƔƔ ƕ ȭƛ ȭƛ ȭƛ 

ƖȭƔƔ ƕ ȭƛ ȭƛ ƕȭƘ 

ƗȭƔƔ ƛ ƘȭƜ ƘȭƝ ƚȭƗ 

ƘȭƔƔ ƚƘ ƘƘȭƕ ƘƘȭƘ ƙƔȭƛ 

ƙȭƔƔ ƛƕ ƘƝȭƔ ƘƝȭƗ ƕƔƔȭƔ 

3ÖÛÈÓ ƕƘƘ ƝƝȭƗ ƕƔƔȭƔ  

,ÐÚÚÐÕÎ 2àÚÛÌÔ ƕ ȭƛ   

3ÖÛÈÓ ƕƘƙ ƕƔƔȭƔ   

 

 3ÏÌɯŗÕÈÓɯ+ÐÒÌÙÛɯÚÛÈÛÌÔÌÕÛɯÈÕËɯØÜÌÚÛÐÖÕɯÛÖɯÛÏÌɯÚÜÙÝÌàɯÈÚÒÌËɯÙÌÚ×ÖÕËÌÕÛÚɯÐÍɯÛÏÌàɯÛÏÐÕÒɯÈÞÈÙÌÕÌÚÚɯÈÉÖÜÛɯ

×ÏÐÚÏÐÕÎɯÐÚɯÝÐÛÈÓɯÛÖɯ×ÙÌÝÌÕÛÐÕÎɯÈŲÈÊÒÚɯÈÕËɯÉÌÊÖÔÐÕÎɯÈɯÝÐÊÛÐÔɯÛÖɯÖÕÌȭɯ3ÈÉÓÌɯƙɯÚÏÖÞÚɯÛÏÈÛɯÖÝÌÙɯƝƗǔɯÖÍɯ

ÙÌÚ×ÖÕËÌÕÛÚɯÈÎÙÌÌËɯÛÏÈÛɯÈÞÈÙÌÕÌÚÚɯÐÚɯÝÐÛÈÓɯÛÖɯ×ÙÌÝÌÕÛɯÈŲÈÊÒÚɯÍÙÖÔɯÉÌÊÖÔÐÕÎɯÚÜÊÊÌÚÚÍÜÓȭ 

#ÐÚÊÜÚÚÐÖÕ 

 3ÏÐÚɯÚÛÜËàɯÍÖÜÕËɯÛÏÈÛɯÙÌÚ×ÖÕËÌÕÛÚɯÎÙÈËÌɯÓÌÝÌÓɯËÐËɯÕÖÛɯÏÈÝÌɯÈɯÔÈÑÖÙɯÐÔ×ÈÊÛɯÖÕɯÛÏÌÐÙɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌɯ

ÌßÊÌ×ÛɯÍÖÙɯÍÙÌÚÏÔÌÕȭɯ1ÌÚ×ÖÕËÌÕÛÚɯÞÏÖɯÞÌÙÌɯÍÙÌÚÏÔÌÕɯÏÈËɯÚÊÖÙÌÚɯÈÙÖÜÕËɯƙɯ×ÖÐÕÛÚɯÓÖÞÌÙɯÛÏÈÕɯÈÓÓɯÖÛÏÌÙɯ

ÙÌÚ×ÖÕËÌÕÛÚȭɯ3ÏÐÚɯÊÖÜÓËɯÚÏÖÞɯÛÏÈÛɯÕÌÞɯÚÛÜËÌÕÛÚɯËÖɯÕÖÛɯÊÖÔÌɯÐÕɯÞÐÛÏɯÛÏÌɯÚÈÔÌɯÉÈÚÌÓÐÕÌɯÒÕÖÞÓÌËÎÌɯÛÏÈÛɯ

ÙÌÛÜÙÕÐÕÎɯÚÛÜËÌÕÛÚɯÏÈÝÌɯÈÍÛÌÙɯÈɯàÌÈÙɯÖÙɯÔÖÙÌɯÈÛɯÛÏÌɯÜÕÐÝÌÙÚÐÛàȭɯ 

3ÏÐÚɯÚÛÜËàɯÈÓÚÖɯÚÏÖÞÌËɯÏÖÞɯ×ÙÌÝÈÓÌÕÛɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚɯÈÙÌɯÈÛɯÛÏÌɯÜÕÐÝÌÙÚÐÛàȮɯÞÐÛÏɯƕƕƖɯÙÌÚ×ÖÕËÌÕÛÚɯÚÈàÐÕÎɯÛÏÈÛɯ

ÛÏÌàɯÏÈÝÌɯÙÌÊÌÐÝÌËɯÈɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓɯÛÖɯÛÏÌÐÙɯÚÊÏÖÖÓɯÈÊÊÖÜÕÛɯÐÕɯÛÏÌɯƖƔƖƘɪƖƙɯÚÊÏÖÖÓɯàÌÈÙȭɯ(ÛɯÏÐÎÏÓÐÎÏÛÚɯÏÖÞɯÛÏÌɯ

ÜÕÐÝÌÙÚÐÛàɯÈÕËɯÐÛÚɯÚÛÜËÌÕÛÚɯÈÙÌɯÈÛɯÊÖÕÚÛÈÕÛɯÙÐÚÒɯÖÍɯÈɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒɯÚÐÕÊÌɯÛÏÌɯÝÈÚÛɯÔÈÑÖÙÐÛàɯÖÍɯÚÛÜËÌÕÛÚɯÏÈÝÌɯ

ÈÓÙÌÈËàɯÉÌÌÕɯÛÈÙÎÌÛÌËɯÙÌÊÌÕÛÓàȭɯ3ÖɯÎÖɯÈÓÖÕÎɯÞÐÛÏɯÛÏÐÚȮɯƕƛɯÖÍɯÛÏÌɯÙÌÚ×ÖÕËÌÕÛÚɯÚÈÐËɯÛÏÌàɯÏÈÝÌɯÈÓÙÌÈËàɯÉÌÌÕɯÈɯ

ÝÐÊÛÐÔɯÖÍɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔɯÞÏÐÊÏɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈɯÚÌÊÛÐÖÕɯÖÍɯÛÏÌɯÚÛÜËÌÕÛɯ×Ö×ÜÓÈÛÐÖÕɯÛÏÈÛɯÏÈÚɯÉÌÌÕɯÈÕËɯ

ÊÈÕɯÉÌɯÝÜÓÕÌÙÈÉÓÌɯÛÖɯÖÕÌɯÖÍɯÛÏÌÚÌɯÈŲÈÊÒÚȭɯɯɯ 

/ÙÐÖÙɯÙÌÚÌÈÙÊÏȮɯÚÜÊÏɯÈÚɯÛÏÌɯÚÛÜËàɯËÖÕÌɯÉàɯ1ÜÔÌɯ$ÓÐáÈÉÌÛÏɯ8ÖÙÖɯÐÕɯ-ÐÎÌÙÐÈȮɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯËÌÔÖÎÙÈ×ÏÐÊÚɯËÐËɯÕÖÛɯ

×ÓÈàɯÈɯÙÖÓÌɯÐÕɯËÌÛÌÙÔÐÕÐÕÎɯÞÏÖɯÐÚɯÔÖÙÌɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯÈɯ×ÏÐÚÏÐÕÎɯÚÊÈÔȭɯ3ÏÌɯËÈÛÈɯÍÙÖÔɯÛÏÐÚɯÚÛÜËàɯÚÏÖÞÌËɯ

ÚÐÔÐÓÈÙɯÙÌÚÜÓÛÚȮɯÞÐÛÏɯÕÖɯÊÓÌÈÙɯÊÖÙÙÌÓÈÛÐÖÕɯÉÌÐÕÎɯÍÖÜÕËɯÉÌÛÞÌÌÕɯËÐřÌÙÌÕÛɯËÌÔÖÎÙÈ×ÏÐÊÚȮɯÚÜÊÏɯÈÚɯÎÙÈËÌɯÓÌÝÌÓɯÈÕËɯ

ÛÏÌÐÙɯÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚȭɯ3ÏÌɯÖÕÓàɯ×ÖÐÕÛɯÖÍɯËÈÛÈɯÛÏÈÛɯÊÖÜÓËɯÚÏÖÞɯÈɯÊÖÙÙÌÓÈÛÐÖÕɯÞÖÜÓËɯÉÌɯÛÏÌɯËÐřÌÙÌÕÊÌɯÐÕɯ

ÈÞÈÙÌÕÌÚÚɯÚÊÖÙÌÚɯÉÌÛÞÌÌÕɯÍÙÌÚÏÔÌÕɯÈÕËɯÛÏÌɯÖÛÏÌÙɯÊÓÈÚÚÌÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯÚÐÎÕÐŗÊÈÕÊÌɯÛÌÚÛÐÕÎɯËÖÕÌɯÚÏÖÞÌËɯÛÏÈÛɯ

ÛÏÌÚÌɯÙÌÚÜÓÛÚɯÈÙÌɯÕÖÛɯÊÖÕÚÐËÌÙÌËɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛȭɯ 

3ÏÌÙÌɯÈÙÌɯÚÌÝÌÙÈÓɯÓÐÔÐÛÈÛÐÖÕÚɯÛÖɯÛÏÐÚɯÚÛÜËàɯÛÏÈÛɯÔÜÚÛɯÉÌɯÈÊÒÕÖÞÓÌËÎÌËȭɯ.ÕÌɯÓÐÔÐÛÈÛÐÖÕɯÐÚɯÛÏÌɯÚÈÔ×ÓÌɯÚÐáÌɯÖÍɯÛÏÌɯ

ÚÜÙÝÌàȮɯÞÐÛÏɯÖÕÓàɯƕƘƙɯÚÛÜËÌÕÛÚɯÙÌÚ×ÖÕËÐÕÎɯÛÖɯÛÏÌɯÚÜÙÝÌàȭɯ3ÏÐÚɯÓÐÔÐÛÚɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÛÏÌɯÙÌÚÜÓÛÚɯÚÐÕÊÌɯÛÏÌɯÚÈÔ×ÓÌɯ

ÚÐáÌɯÐÚɯÚÔÈÓÓɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯÚÐáÌɯÖÍɯÛÏÌɯÜÕÐÝÌÙÚÐÛàȭɯ ÕÖÛÏÌÙɯÓÐÔÐÛÈÛÐÖÕɯÐÚɯÛÏÈÛɯÈÓÓɯÛÏÌɯËÈÛÈɯÞÈÚɯÚÌÓÍɪÙÌ×ÖÙÛÌËɯÉàɯÛÏÌɯ

ÚÛÜËÌÕÛÚȭɯ6ÏÐÓÌɯÛÏÐÚɯÔÌÈÕÚɯÛÏÌɯËÈÛÈɯÊÈÕɯÎÐÝÌɯÈÕɯÈÊÊÜÙÈÛÌɯ×ÖÙÛÙÈàÈÓɯÖÍɯÏÖÞɯÛÏÌɯÚÛÜËÌÕÛÚɯÝÐÌÞɯÛÏÌÐÙɯÖÞÕɯ

ÈÞÈÙÌÕÌÚÚȮɯÐÛɯÈÓÚÖɯÈÓÓÖÞÚɯÚÛÜËÌÕÛÚɯÛÖɯ×ÜÛɯËÖÞÕɯÈÕÚÞÌÙÚɯÛÏÈÛɯÔÈàɯÕÖÛɯÈÊÊÜÙÈÛÌÓàɯÙÌŘÌÊÛɯÛÏÌÐÙɯÛÙÜÌɯÛÏÖÜÎÏÛÚɯÖÙɯ
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ÈÞÈÙÌÕÌÚÚɯÓÌÝÌÓȭɯ3ÏÐÚɯÚÜÙÝÌàɯÞÈÚɯÖÕÓàɯÚÌÕÛɯÖÜÛɯÛÖɯÚÛÜËÌÕÛÚɯÈÛɯÖÕÌɯÜÕÐÝÌÙÚÐÛàȮɯÞÏÐÊÏɯÔÈÒÌÚɯÐÛɯÊÏÈÓÓÌÕÎÐÕÎɯÛÖɯ

ÎÌÕÌÙÈÓÐáÌɯÛÏÌɯÙÌÚÜÓÛÚɯÛÖɯÚÛÜËÌÕÛÚɯÈÛɯÖÛÏÌÙɯÜÕÐÝÌÙÚÐÛÐÌÚɯÈÕËɯÓÐÔÐÛÚɯÛÏÌɯÐÔ×ÈÊÛɯÖÍɯÛÏÌɯÙÌÚÜÓÛÚȭɯ 

3ÏÌÚÌɯÓÐÔÐÛÈÛÐÖÕÚɯÔÈÒÌɯÐÛɯÊÏÈÓÓÌÕÎÐÕÎɯÛÖɯËÌÛÌÙÔÐÕÌɯÛÏÌɯÚÐÎÕÐŗÊÈÕÊÌɯÖÍɯÛÏÌɯËÈÛÈȮɯÉÜÛɯÐÛɯËÖÌÚɯÈÓÓÖÞɯÍÖÙɯ

Ö××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÛÖɯŗÓÓɯÐÕɯÛÏÌɯÏÖÓÌÚɯÓÌÍÛɯÉàɯÛÏÐÚɯÚÛÜËàȭɯ"ÖÕËÜÊÛÐÕÎɯÈɯÓÈÙÎÌÙɯÚÊÈÓÌɯÚÜÙÝÌàɯÈÊÙÖÚÚɯ

ÔÜÓÛÐ×ÓÌɯÜÕÐÝÌÙÚÐÛÐÌÚɯÞÐÓÓɯÎÐÝÌɯÈɯÔÜÊÏɯÓÈÙÎÌÙɯÚÈÔ×ÓÌɯÚÐáÌɯÛÖɯËÙÈÞɯÊÖÕÊÓÜÚÐÖÕÚɯÍÙÖÔɯÐÕɯÖÙËÌÙɯÛÖɯÊÖÙÙÖÉÖÙÈÛÌɯÛÏÌɯ

ÙÌÚÜÓÛÚɯÍÖÜÕËɯÍÙÖÔɯÛÏÐÚɯÚÜÙÝÌàȭɯ ÕÖÛÏÌÙɯÖ××ÖÙÛÜÕÐÛàɯÌßÐÚÛÚɯÞÐÛÏɯÈɯÓÖÕÎÐÛÜËÐÕÈÓɯÚÛÜËàɯÞÐÛÏɯÔÜÓÛÐ×ÓÌɯÚÜÙÝÌàÚɯ

ÎÐÝÌÕɯÖÝÌÙɯÈɯ×ÌÙÐÖËɯÖÍɯÛÐÔÌɯÛÏÈÛɯÐÕÊÓÜËÌÚɯÈɯÛÙÈÐÕÐÕÎɯÊÖÔ×ÖÕÌÕÛȭɯ ɯÚÛÜËàɯÓÐÒÌɯÛÏÐÚɯÞÐÓÓɯÎÐÝÌɯÏÈÙËɯÌÝÐËÌÕÊÌɯÖÍɯ

ÏÖÞɯÔÜÊÏɯÌËÜÊÈÛÐÖÕɯÔÈŲÌÙÚɯÐÕɯÔÈÒÐÕÎɯÚÛÜËÌÕÛÚɯÓÌÚÚɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯ×ÏÐÚÏÐÕÎɯÈŲÈÊÒÚȭɯ 

.ÝÌÙÈÓÓȮɯÛÏÐÚɯÚÛÜËàɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯËÌÔÖÎÙÈ×ÏÐÊÚɯÚÜÊÏɯÈÚɯÎÙÈËÌɯÓÌÝÌÓɯËÖÌÚɯÕÖÛɯÏÈÝÌɯÈɯÔÈÑÖÙɯÌřÌÊÛɯÖÕɯÈÞÈÙÌÕÌÚÚɯ

ÓÌÝÌÓÚȭɯ3ÏÌɯÚÛÜËàɯÈÓÚÖɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÛÏÌɯÔÈÑÖÙÐÛàɯÖÍɯÚÛÜËÌÕÛÚɯÏÈÝÌɯÙÌÊÌÐÝÌËɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚɯÞÐÛÏÐÕɯÛÏÌɯƖƔƖƘɪƖƙɯ

ÚÊÏÖÖÓɯàÌÈÙȮɯÚÛÜËÌÕÛÚɯÚÌÌÔɯÛÖɯÏÈÝÌɯÛÏÌɯÊÖÕŗËÌÕÊÌɯÐÕɯÛÏÌÔÚÌÓÝÌÚɯÛÖɯÐËÌÕÛÐÍàɯ×ÏÐÚÏÐÕÎɯÌÔÈÐÓÚȭɯ 

 

!ÐÉÓÐÖÎÙÈ×Ïàȯ 

6ÖÙÒÚɯ"ÐÛÌË 

!ÙÖÈËÏÜÙÚÛȮɯ1ÖËÌÙÐÊȮɯÌÛɯÈÓȭɯ/ÏÐÚÏÐÕÎɯ1ÐÚÒÚɯÐÕɯÈɯ4ÕÐÝÌÙÚÐÛàɯ2ÛÜËÌÕÛɯ"ÖÔÔÜÕÐÛàȭɯ3ÙÌÕËÚɯȫɯ(ÚÚÜÌÚɯÐÕɯ"ÙÐÔÌɯȫɯ

"ÙÐÔÐÕÈÓɯ)ÜÚÛÐÊÌȮɯÕÖȭɯƙƜƛȮɯ%ÌÉȭɯƖƔƖƔȮɯ××ȭɯƕɬƕƚȭɯ 

"ÈÚÈÎÙÈÕËÌȮɯ,ÈÙÊÖȮɯÌÛɯÈÓȭɯ Ó×ÏÈɯ/ÏÐɪ2ÏÐÕÎɯ%ÙÈÛÌÙÕÐÛàȯɯ/ÏÐÚÏÐÕÎɯ ÚÚÌÚÚÔÌÕÛɯÐÕɯÈɯ'ÐÎÏÌÙɯ$ËÜÊÈÛÐÖÕɯ(ÕÚÛÐÛÜÛÐÖÕȭɯ

)ÖÜÙÕÈÓɯÖÍɯ"àÉÌÙÚÌÊÜÙÐÛàɯ$ËÜÊÈÛÐÖÕȮɯ1ÌÚÌÈÙÊÏɯÈÕËɯ/ÙÈÊÛÐÊÌȮɯÝÖÓȭɯƖƔƖƖȮɯÕÖȭɯƖȮɯ)ÈÕȭɯƖƔƖƗȭɯ 

"ÏÈÜËÏÈÙàȮɯ2ÜÕÐÓȮɯÌÛɯÈÓȭɯ ɯ"ÙÖÚÚɪ"ÜÓÛÜÙÈÓɯÈÕËɯ&ÌÕËÌÙɪ!ÈÚÌËɯ/ÌÙÚ×ÌÊÛÐÝÌɯÍÖÙɯ.ÕÓÐÕÌɯ2ÌÊÜÙÐÛàȯɯ$ß×ÓÖÙÐÕÎɯ*ÕÖÞÓÌËÎÌȮɯ

2ÒÐÓÓÚɯÈÕËɯ ŲÐÛÜËÌÚɯÖÍɯ'ÐÎÏÌÙɯ$ËÜÊÈÛÐÖÕɯ2ÛÜËÌÕÛÚȭɯ( #(2ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÕɯ666ɤ(ÕÛÌÙÕÌÛȮɯÝÖÓȭɯƕƗȮɯÕÖȭɯƕȮɯ

)ÈÕȭɯƖƔƕƙȮɯ××ȭɯƙƛɬƛƕȭɯ 

$ÓÔÐȮɯ ÉËÐÓÒÈËÐÙɯ'ÜÚÚÌÐÕȭɯ ɯ2ÜÙÝÌàɯÖÕɯ"àÉÌÙɯ2ÌÊÜÙÐÛàɯ ÞÈÙÌÕÌÚÚɯ ÔÖÕÎɯ4ÕÐÝÌÙÚÐÛàɯ2ÛÜËÌÕÛÚɯÐÕɯ,ÖÎÈËÐÚÏÜȭɯ

3ÌÊÏÕÐÊÈÓɯ1Ì×ÖÙÛȭɯ2(, #ɯ4ÕÐÝÌÙÚÐÛàȮɯƖƔƕƝȭɯ 

&ÈÓÓÖȮɯ+ÜÐÎÐȮɯÌÛɯÈÓȭɯ3ÏÌɯ'ÜÔÈÕɯ%ÈÊÛÖÙɯÐÕɯ/ÏÐÚÏÐÕÎȯɯ"ÖÓÓÌÊÛÐÕÎɯÈÕËɯ ÕÈÓàáÐÕÎɯ4ÚÌÙɯ!ÌÏÈÝÐÖÙɯ6ÏÌÕɯ1ÌÈËÐÕÎɯ$ÔÈÐÓÚȭɯ

"ÖÔ×ÜÛÌÙÚɯȫɯ2ÌÊÜÙÐÛàȮɯÝÖÓȭɯƕƗƝȮɯ ×ÙȭɯƖƔƖƘɯ 

)ÈÕÚÚÖÕȮɯ*ȭȮɯÈÕËɯ1ȭɯÝÖÕɯ2ÖÓÔÚȭɯ/ÏÐÚÏÐÕÎɯÍÖÙɯ/ÏÐÚÏÐÕÎɯ ÞÈÙÌÕÌÚÚȭɯ!ÌÏÈÝÐÖÜÙɯȫɯ(ÕÍÖÙÔÈÛÐÖÕɯ3ÌÊÏÕÖÓÖÎàȮɯÝÖÓȭɯƗƖȮɯ

ÕÖȭɯƚȮɯ)ÜÕÌɯƖƔƕƗȮɯ××ȭɯƙƜƘɬƝƗȭɯ 

,ÈÙÚÏÈÓÓȮɯ-ÐÕÈȮɯÌÛɯÈÓȭɯ$ß×ÓÖÙÐÕÎɯÛÏÌɯ$ÝÐËÌÕÊÌɯÍÖÙɯ$ÔÈÐÓɯ/ÏÐÚÏÐÕÎɯ3ÙÈÐÕÐÕÎȯɯ ɯ2ÊÖ×ÐÕÎɯ1ÌÝÐÌÞȭɯ"ÖÔ×ÜÛÌÙÚɯȫɯ

2ÌÊÜÙÐÛàȮɯÝÖÓȭɯƕƗƝȮɯ ×ÙȭɯƖƔƖƘȭɯ 

2ÌÛÏÜÙÈÔÈÕȮɯ2ÐÉÐɯ"ÏÈÒÒÈÙÈÝÈÙÛÏàȮɯÌÛɯÈÓȭɯ ɯ"ÖÔ×ÙÌÏÌÕÚÐÝÌɯ$ßÈÔÐÕÈÛÐÖÕɯÖÍɯ$ÔÈÐÓɯ2×ÖÖŗÕÎȯɯ(ÚÚÜÌÚɯÈÕËɯ/ÙÖÚ×ÌÊÛÚɯÍÖÙɯ

$ÔÈÐÓɯ2ÌÊÜÙÐÛàȭɯ"ÖÔ×ÜÛÌÙÚɯȫɯ2ÌÊÜÙÐÛàȮɯÝÖÓȭɯƕƗƛȮɯ%ÌÉȭɯƖƔƖƘȭɯ 

3ÖÔÚÜȮɯ,ÐÙÖÚÓÈÝȮɯÌÛɯÈÓȭɯ2×ÌÈÙɪ/ÏÐÚÏÐÕÎɯÈÕËɯ(ÛÚɯ2×ÌÊÐŗÊÚɯ6ÐÛÏÐÕɯ2ÖÊÐÈÓɯ$ÕÎÐÕÌÌÙÐÕÎȭɯ ÕÕÈÓÚɯÖÍɯ#   ,ɯȫɯ

/ÙÖÊÌÌËÐÕÎÚȮɯ)ÈÕȭɯƖƔƖƗȮɯ×ȭɯƗƛƝȭɯ 
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8ÖÙÖȮɯ1ÜÔÌɯ$ÓÐáÈÉÌÛÏȮɯÌÛɯÈÓȭɯ$ÝÐËÌÕÊÌɯÖÍɯ/ÌÙÚÖÕÈÓÐÛàɯ3ÙÈÐÛÚɯÖÕɯ/ÏÐÚÏÐÕÎɯ ŲÈÊÒɯ,ÌÕÈÊÌɯÈÔÖÕÎɯ2ÌÓÌÊÛÌËɯ4ÕÐÝÌÙÚÐÛàɯ

4ÕËÌÙÎÙÈËÜÈÛÌÚɯÐÕɯ-ÐÎÌÙÐÈÕȭɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÓÌÊÛÙÐÊÈÓɯȫɯ"ÖÔ×ÜÛÌÙɯ$ÕÎÐÕÌÌÙÐÕÎɯȹƖƔƜƜɪƜƛƔƜȺȮɯÝÖÓȭɯƕƗȮɯÕÖȭɯ

ƖȮɯ ×ÙȭɯƖƔƖƗȮɯ××ȭɯƕƝƘƗɬƙƗȭɯ 
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2$"41(-&ɯ%(-3$"'ȯɯ"8!$12$"41(38ɯ1(2*2Ȯɯ1$&4+ 3(.-Ȯɯ -#ɯ%1 ,$6.1*ɯ+(,(3 3(.-2 

 ÚÐÈɯ'ÈÙÙÐÚ 

,ÈÙàÔÖÜÕÛɯ4ÕÐÝÌÙÚÐÛàȮɯ ÙÓÐÕÎÛÖÕȮɯ5 Ȯɯ42  

 

 

2$"41(-&ɯ%(-3$"'ȯɯ"8!$12$"41(38ɯ1(2*2Ȯɯ1$&4+ 3(.-Ȯɯ -#ɯ%1 ,$6.1*ɯ+(,(3 3(.-2 

 ÚÐÈɯ'ÈÙÙÐÚ 

"ÖÓÓÌÎÌɯÖÍɯ!ÜÚÐÕÌÚÚȮɯ(ÕÕÖÝÈÛÐÖÕȮɯ+ÌÈËÌÙÚÏÐ×ȮɯÈÕËɯ3ÌÊÏÕÖÓÖÎà 

,ÈÙàÔÖÜÕÛɯ4ÕÐÝÌÙÚÐÛà 

 ÙÓÐÕÎÛÖÕȮɯ5 Ȯɯ42  

ÈÏÈÙÙÐÚȭÈÊÈËÌÔÐÊɑÎÔÈÐÓȭÊÖÔ 

ɯɯɯɯɯ ÉÚÛÙÈÊÛɭ%ÐÕÈÕÊÐÈÓɯÛÌÊÏÕÖÓÖÎàɯȹ%ÐÕ3ÌÊÏȺɯÏÈÚɯÛÙÈÕÚÍÖÙÔÌËɯÔÖËÌÙÕɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÛÏÙÖÜÎÏɯÊÓÖÜËɯ

ÊÖÔ×ÜÛÐÕÎȮɯÔÖÉÐÓÌɯ×ÓÈÛÍÖÙÔÚȮɯÖ×ÌÕɯÈ××ÓÐÊÈÛÐÖÕɯ×ÙÖÎÙÈÔÔÐÕÎɯÐÕÛÌÙÍÈÊÌÚɯȹ /(ÚȺȮɯÈÕËɯËÈÛÈɪËÙÐÝÌÕɯÈÜÛÖÔÈÛÐÖÕȭɯ

 ÚɯÈËÖ×ÛÐÖÕɯÈÊÊÌÓÌÙÈÛÌÚɯÈÊÙÖÚÚɯÚÌÊÛÖÙÚɯÚÜÊÏɯÈÚɯÌËÜÊÈÛÐÖÕȮɯÙÌÛÈÐÓɯÉÈÕÒÐÕÎȮɯÐÕÝÌÚÛÔÌÕÛɯÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯÕÖÕɪ

×ÙÖŗÛɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɯ%ÐÕ3ÌÊÏɯÚàÚÛÌÔÚɯÐÕÊÙÌÈÚÐÕÎÓàɯ×ÙÖÊÌÚÚɯÚÌÕÚÐÛÐÝÌɯŗÕÈÕÊÐÈÓɯËÈÛÈɯÈÕËɯËÌ×ÌÕËɯÖÕɯÏÐÎÏÓàɯ

ÐÕÛÌÙÊÖÕÕÌÊÛÌËɯËÐÎÐÛÈÓɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌÚȭɯ6ÏÐÓÌɯÛÏÌÚÌɯÐÕÕÖÝÈÛÐÖÕÚɯÌÕÏÈÕÊÌɯÈÊÊÌÚÚÐÉÐÓÐÛàɯÈÕËɯÊÖÕÚÜÔÌÙɯÌß×ÌÙÐÌÕÊÌȮɯ

ÛÏÌàɯÈÓÚÖɯÐÕÛÙÖËÜÊÌɯÚÐÎÕÐŗÊÈÕÛɯÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒÚȮɯÐÕÊÓÜËÐÕÎɯÛÏÐÙËɪ×ÈÙÛàɯÌß×ÖÚÜÙÌȮɯ /(ɯÈÉÜÚÌȮɯÊÓÖÜËɯ

ÔÐÚÊÖÕŗÎÜÙÈÛÐÖÕÚȮɯÈÕËɯÓÈÙÎÌɪÚÊÈÓÌɯËÈÛÈɯÉÙÌÈÊÏÌÚȭɯ3ÙÈËÐÛÐÖÕÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÈÕËɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯ

ÍÙÈÔÌÞÖÙÒÚɭÚÜÊÏɯÈÚɯ-(23ɯ"2%Ȯɯ-(23ɯ2/ɯƜƔƔɪƙƗȮɯ"(2ɯ"ÖÕÛÙÖÓÚȮɯÈÕËɯ(2.ɤ($"ɯƖƛƔƔƕɭ×ÙÖÝÐËÌɯÍÖÜÕËÈÛÐÖÕÈÓɯ

ÎÜÐËÈÕÊÌɯÉÜÛɯÞÌÙÌɯÕÖÛɯËÌÚÐÎÕÌËɯÍÖÙɯÛÏÌɯÚ×ÌÌËȮɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯËÐÝÌÙÚÐÛàȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÍÙÈÎÔÌÕÛÈÛÐÖÕɯ

ÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯÖÍɯÔÖËÌÙÕɯ%ÐÕ3ÌÊÏɯÌÊÖÚàÚÛÌÔÚȭɯ#ÙÈÞÐÕÎɯÖÕɯÖÉÚÌÙÝÈÉÓÌɯÉÙÌÈÊÏɯ×ÈŲÌÙÕÚɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÚÊÙÜÛÐÕàȮɯ

ÛÏÐÚɯ×È×ÌÙɯÌßÈÔÐÕÌÚɯ%ÐÕ3ÌÊÏɯÈËÖ×ÛÐÖÕȮɯÈÚÚÖÊÐÈÛÌËɯÊàÉÌÙɯÙÐÚÒÚȮɯÈÕËɯÛÏÌɯÌÝÖÓÝÐÕÎɯÙÌÎÜÓÈÛÖÙàɯÓÈÕËÚÊÈ×Ìȭɯ(Ûɯ

ÌÝÈÓÜÈÛÌÚɯÛÏÌɯÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯÛÙÈËÐÛÐÖÕÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚɯÞÏÌÕɯÈ××ÓÐÌËɯÛÖɯÊÓÖÜËɪÕÈÛÐÝÌɯ%ÐÕ3ÌÊÏɯ

ÌÕÝÐÙÖÕÔÌÕÛÚɯÈÕËɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÕÌÌËɯÍÖÙɯÔÖÙÌɯÈËÈ×ÛÐÝÌɯÈ××ÙÖÈÊÏÌÚɯÛÏÈÛɯÉÈÓÈÕÊÌɯÐÕÕÖÝÈÛÐÖÕɯÞÐÛÏɯÌřÌÊÛÐÝÌɯ

ÎÖÝÌÙÕÈÕÊÌȭɯ3ÏÌɯÈÕÈÓàÚÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÐÔ×ÙÖÝÐÕÎɯÊàÉÌÙÚÌÊÜÙÐÛàɯÙÌÚÐÓÐÌÕÊÌɯÐÕɯ%ÐÕ3ÌÊÏɯÞÐÓÓɯÙÌØÜÐÙÌɯÊÖÖÙËÐÕÈÛÌËɯ

ÙÌÎÜÓÈÛÖÙàɯÌÝÖÓÜÛÐÖÕȮɯÚÛÙÌÕÎÛÏÌÕÌËɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛɯ×ÙÈÊÛÐÊÌÚȮɯÈÕËɯŘÌßÐÉÓÌɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÈÓÐÎÕɯÙÐÚÒɯ
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ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÙÌÍÌÙÚɯÛÖɯÛÏÌɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯÈËÝÈÕÊÌËɯËÐÎÐÛÈÓɯÛÖÖÓÚɯÐÕÛÖɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÛÖɯÐÕÊÙÌÈÚÌɯÌŚÊÐÌÕÊàȮɯ

ÈÊÊÌÚÚÐÉÐÓÐÛàȮɯÈÕËɯÖÝÌÙÈÓÓɯÜÚÌÙɯÌß×ÌÙÐÌÕÊÌȭɯ%ÐÕ3ÌÊÏɯÌÕÊÖÔ×ÈÚÚÌÚɯÈɯÉÙÖÈËɯÚÌÛɯÖÍɯÐÕÕÖÝÈÛÐÖÕÚɭÐÕÊÓÜËÐÕÎɯËÐÎÐÛÈÓɯ

×ÈàÔÌÕÛÚȮɯÖÕÓÐÕÌɯÉÈÕÒÐÕÎɯ×ÓÈÛÍÖÙÔÚȮɯÙÖÉÖɪÈËÝÐÚÖÙÚȮɯ (ɯËÙÐÝÌÕɯÈÕÈÓàÛÐÊÚȮɯÈÕËɯÉÓÖÊÒÊÏÈÐÕɪÉÈÚÌËɯËÐÚÛÙÐÉÜÛÌËɯ

ÓÌËÎÌÙɯÛÌÊÏÕÖÓÖÎÐÌÚɯȹ#+3ÚȺɯȻƕȼȮɯȻƖȼȭɯ6ÏÐÓÌɯÌÈÙÓàɯ%ÐÕ3ÌÊÏɯËÌÝÌÓÖ×ÔÌÕÛÚɯ×ÙÐÔÈÙÐÓàɯÚÛÙÌÈÔÓÐÕÌËɯÐÕÛÌÙÕÈÓɯÉÈÕÒÐÕÎɯ

×ÙÖÊÌÚÚÌÚȮɯÊÖÕÛÌÔ×ÖÙÈÙàɯ%ÐÕ3ÌÊÏɯÐÚɯËÌÌ×ÓàɯÊÖÕÚÜÔÌÙɪÍÈÊÐÕÎɯÈÕËɯÏÈÚɯÙÌÚÏÈ×ÌËɯÏÖÞɯÐÕËÐÝÐËÜÈÓÚɯÈÕËɯ

ÖÙÎÈÕÐáÈÛÐÖÕÚɯÛÙÈÕÚÈÊÛȮɯÐÕÝÌÚÛȮɯÈÕËɯÔÈÕÈÎÌɯŗÕÈÕÊÐÈÓɯËÈÛÈɯȻƕȼȮɯȻƖȼȭɯ%ÐÕ3ÌÊÏɯÈËÖ×ÛÐÖÕɯÏÈÚɯÈÊÊÌÓÌÙÈÛÌËɯÈÚɯŗÕÈÕÊÐÈÓɯ

ÐÕÚÛÐÛÜÛÐÖÕÚɯÈÕËɯÛÌÊÏÕÖÓÖÎàɯ×ÙÖÝÐËÌÙÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÓÌÝÌÙÈÎÌɯÔÖÉÐÓÌɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯÈÕËɯÖ×ÌÕɯ /(ÚɯÛÖɯËÌÓÐÝÌÙɯÙÌÈÓɪ

ÛÐÔÌɯÚÌÙÝÐÊÌÚɯȻƖȼȮɯȻƛȼȭɯ1ÌÊÌÕÛɯÐÕËÜÚÛÙàɯÈÕÈÓàÚÌÚɯÚÏÖÞɯÞÐËÌÚ×ÙÌÈËɯÜÚÌɯÖÍɯ%ÐÕ3ÌÊÏɪÌÕÈÉÓÌËɯ×ÈàÔÌÕÛɯÛÖÖÓÚȭɯ(ÕɯÛÏÌɯ

4ÕÐÛÌËɯ2ÛÈÛÌÚȮɯƝƖǔɯÖÍɯÊÖÕÚÜÔÌÙÚɯÙÌ×ÖÙÛɯÔÈÒÐÕÎɯÈɯËÐÎÐÛÈÓɯ×ÈàÔÌÕÛɯÞÐÛÏÐÕɯÛÏÌɯ×ÈÚÛɯàÌÈÙȮɯÚÐÎÕÈÓÐÕÎɯÛÏÌɯ

ÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯ%ÐÕ3ÌÊÏɯÛÌÊÏÕÖÓÖÎÐÌÚɯÐÕÛÖɯÌÝÌÙàËÈàɯŗÕÈÕÊÐÈÓɯÈÊÛÐÝÐÛÐÌÚɯȻƛȼȭ 

ɯɯɯɯɯ2ÌÝÌÙÈÓɯÊÖÙÌɯÛÌÊÏÕÖÓÖÎÐÌÚɯÚÜ××ÖÙÛɯÛÏÌɯÌÝÖÓÜÛÐÖÕɯÖÍɯ%ÐÕ3ÌÊÏȭɯ (ɯÌÕÈÉÓÌÚɯ×ÙÌËÐÊÛÐÝÌɯÔÖËÌÓÐÕÎȮɯÈÜÛÖÔÈÛÌËɯ
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ÐÕÛÌÎÙÐÛàɯÖÍɯÛÙÈÕÚÈÊÛÐÖÕÚɯÈÕËɯÈÚÚÌÛɯÛÙÈÕÚÍÌÙÚȭɯ3ÏÌÚÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÏÌÓ×ɯ%ÐÕ3ÌÊÏɯÚàÚÛÌÔÚɯÔÌÌÛɯÛÏÌɯÎÙÖÞÐÕÎɯËÌÔÈÕËɯ
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3ÏÌɯÍÖÓÓÖÞÐÕÎɯÚÌÊÛÐÖÕɯÌßÈÔÐÕÌÚɯÏÖÞɯ%ÐÕ3ÌÊÏɯÏÈÚɯÉÌÌÕɯÈËÖ×ÛÌËɯÈÊÙÖÚÚɯÔÈÑÖÙɯÐÕËÜÚÛÙàɯÚÌÊÛÖÙÚɯÈÕËɯÏÖÞɯÛÏÌÚÌɯ

È××ÓÐÊÈÛÐÖÕÚɯÚÏÈ×ÌɯÌÔÌÙÎÐÕÎɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÈÕËɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚȭ 

(((ȭɯɯɯ%(- -"( +ɯ3$"'-.+.&8ɯ #./3(.-ɯ "1.22ɯ*$8ɯ2$"3.12 
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ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÈËÖ×ÛÐÖÕɯÏÈÚɯÌß×ÈÕËÌËɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÐÕËÜÚÛÙÐÌÚɯÈÚɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÚÌÌÒɯÊÖÚÛɪÌŚÊÐÌÕÛȮɯÈÊÊÌÚÚÐÉÓÌȮɯ

ÈÕËɯÛÌÊÏÕÖÓÖÎàɪËÙÐÝÌÕɯŗÕÈÕÊÐÈÓɯÚÖÓÜÛÐÖÕÚȭɯ ÓÛÏÖÜÎÏɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÈÙÌɯÕÖÛɯÈÓÞÈàÚɯÍÖÙÔÈÓÓàɯÊÓÈÚÚÐŗÌËɯÈÚɯ

ŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÛÏÌÐÙɯÚÌÙÝÐÊÌÚɯÍÙÌØÜÌÕÛÓàɯÐÕÛÌÙÚÌÊÛɯÞÐÛÏɯÛÏÌɯŗÕÈÕÊÐÈÓɯÚÌÊÛÖÙɯÉàɯÖřÌÙÐÕÎɯÚ×ÌÊÐÈÓÐáÌËɯËÐÎÐÛÈÓɯ

ÛÖÖÓÚɯÛÏÈÛɯÚÛÙÌÈÔÓÐÕÌɯ×ÈàÔÌÕÛɯ×ÙÖÊÌÚÚÐÕÎȮɯŗÕÈÕÊÐÈÓɯÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯÊÜÚÛÖÔÌÙɯÌÕÎÈÎÌÔÌÕÛɯȻƕȼȮɯȻƖȼȭɯ3ÏÌÚÌɯ

ÐÕÕÖÝÈÛÐÖÕÚɯÐÕŘÜÌÕÊÌɯÏÖÞɯÐÕËÐÝÐËÜÈÓÚɯÈÕËɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÐÕÛÌÙÈÊÛɯÞÐÛÏɯŗÕÈÕÊÐÈÓɯÚàÚÛÌÔÚɯÐÕɯÌËÜÊÈÛÐÖÕȮɯÙÌÛÈÐÓɯ

ÉÈÕÒÐÕÎȮɯÍÜÕËÙÈÐÚÐÕÎɯÈÕËɯÕÖÕɪ×ÙÖŗÛɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɯÈÕËɯÐÕÝÌÚÛÔÌÕÛɯÔÈÕÈÎÌÔÌÕÛȭ 

 ȭɯɯɯ ËÖ×ÛÐÖÕɯÐÕɯ$ËÜÊÈÛÐÖÕ 

ɯɯɯɯɯ#ÜÙÐÕÎɯÛÏÌɯÌÈÙÓàɯÚÛÈÎÌÚɯÖÍɯÛÏÌɯ".5(#ɪƕƝɯ×ÈÕËÌÔÐÊȮɯÌËÜÊÈÛÐÖÕÈÓɯÚàÚÛÌÔÚɯÍÈÊÌËɯÚÐÎÕÐŗÊÈÕÛɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÊÏÈÓÓÌÕÎÌÚɯÈÚɯÚÊÏÖÖÓÚɯÈÕËɯÜÕÐÝÌÙÚÐÛÐÌÚɯÙÈ×ÐËÓàɯÚÏÐÍÛÌËɯÛÖÞÈÙËɯËÐÎÐÛÈÓɯ×ÓÈÛÍÖÙÔÚȭɯ3ÏÐÚɯÛÙÈÕÚÐÛÐÖÕɯÐÕÛÌÕÚÐŗÌËɯÛÏÌɯ

ÕÌÌËɯÍÖÙɯŘÌßÐÉÓÌȮɯÚÌÊÜÙÌȮɯÈÕËɯÈÊÊÌÚÚÐÉÓÌɯŗÕÈÕÊÐÈÓɯÛÖÖÓÚɯÛÏÈÛɯÊÖÜÓËɯÚÜ××ÖÙÛɯÙÌÔÖÛÌɯÖÙɯÏàÉÙÐËɯÓÌÈÙÕÐÕÎɯ

ÌÕÝÐÙÖÕÔÌÕÛÚȭɯ%ÐÕ3ÌÊÏɯ×ÓÈÛÍÖÙÔÚɯÚÜÊÏɯÈÚɯ/Èàɯ3ÏÌÖÙàɯÏÈÝÌɯÌÔÌÙÎÌËɯÈÚɯÊÙÐÛÐÊÈÓɯÙÌÚÖÜÙÊÌÚȮɯÌÕÈÉÓÐÕÎɯ×ÈÙÌÕÛÚɯÈÕËɯ

ÎÜÈÙËÐÈÕÚɭÐÕÊÓÜËÐÕÎɯÛÏÖÚÌɯÍÙÖÔɯÜÕÉÈÕÒÌËɯÖÙɯÜÕËÌÙÉÈÕÒÌËɯÏÖÜÚÌÏÖÓËÚɭÛÖɯÔÈÒÌɯÚÊÏÖÖÓɪÙÌÓÈÛÌËɯ×ÈàÔÌÕÛÚɯ

ȹÌȭÎȭȮɯÍÌÌÚȮɯÓÜÕÊÏɯÉÈÓÈÕÊÌÚȮɯ×ÙÖÎÙÈÔɯËÜÌÚȺɯÛÏÙÖÜÎÏɯËÐÎÐÛÈÓɯÊÏÈÕÕÌÓÚɯÈÕËɯÙÌÛÈÐÓɯ×ÈÙÛÕÌÙÚȮɯÙÌËÜÊÐÕÎɯÊÈÚÏɯÏÈÕËÓÐÕÎɯ

ÈÕËɯÐÔ×ÙÖÝÐÕÎɯÈÊÊÌÚÚÐÉÐÓÐÛàɯÍÖÙɯËÐÝÌÙÚÌɯÍÈÔÐÓÐÌÚɯȻƕƔȼȭɯ'ÐÎÏÌÙɪÌËÜÊÈÛÐÖÕɯÐÕÚÛÐÛÜÛÐÖÕÚɯÚÐÔÐÓÈÙÓàɯÉÌÕÌŗÛɯÍÙÖÔɯ

ÐÕÛÌÎÙÈÛÌËɯ×ÈàÔÌÕÛɯÚàÚÛÌÔÚȭɯ/ÓÈÛÍÖÙÔÚɯÚÜÊÏɯÈÚɯ3ÙÈÕÚÈÊÛɯÚÛÙÌÈÔÓÐÕÌɯÛÜÐÛÐÖÕɯ×ÈàÔÌÕÛÚȮɯÌÕÈÉÓÌɯÐÕÚÛÈÓÓÔÌÕÛɯ×ÓÈÕÚȮɯ

ÈÕËɯÊÌÕÛÙÈÓÐáÌɯÚÛÜËÌÕÛɯÉÐÓÓÐÕÎɯÐÕÍÖÙÔÈÛÐÖÕȮɯÙÌËÜÊÐÕÎɯÈËÔÐÕÐÚÛÙÈÛÐÝÌɯÉÜÙËÌÕÚɯÈÕËɯÚÛÙÌÕÎÛÏÌÕÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÊàɯ

ÈÊÙÖÚÚɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯ×ÈàÔÌÕÛɯÞÖÙÒŘÖÞÚɯȻƕƕȼȭ 

!ȭɯɯɯ ËÖ×ÛÐÖÕɯÐÕɯ1ÌÛÈÐÓɯ!ÈÕÒÐÕÎ 

ɯɯɯɯɯ1ÌÛÈÐÓɯÉÈÕÒÐÕÎɯÏÈÚɯÜÕËÌÙÎÖÕÌɯÚÜÉÚÛÈÕÛÐÈÓɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕɯÈÚɯ%ÐÕ3ÌÊÏɯÚÖÓÜÛÐÖÕÚɯÐÕÛÙÖËÜÊÌɯÔÖÉÐÓÌɪŗÙÚÛɯ

ÈÓÛÌÙÕÈÛÐÝÌÚɯÛÖɯÛÙÈËÐÛÐÖÕÈÓɯÉÈÕÒÐÕÎɯÔÖËÌÓÚȭɯ#ÐÎÐÛÈÓɯÞÈÓÓÌÛÚȮɯ×ÌÌÙɪÛÖɪ×ÌÌÙɯȹ/Ɩ/Ⱥɯ×ÈàÔÌÕÛɯÚàÚÛÌÔÚȮɯÈÕËɯÔÖÉÐÓÌɯ

ÉÈÕÒÐÕÎɯÈ××ÓÐÊÈÛÐÖÕÚɯÖřÌÙɯÐÕÚÛÈÕÛɯÛÙÈÕÚÍÌÙÚȮɯÙÌÈÓɪÛÐÔÌɯÈÊÊÖÜÕÛɯÔÖÕÐÛÖÙÐÕÎȮɯÈÕËɯÚÐÔ×ÓÐŗÌËɯŗÕÈÕÊÐÈÓɪ

ÔÈÕÈÎÌÔÌÕÛɯÛÖÖÓÚȮɯÛÏÌÙÌÉàɯÌÕÏÈÕÊÐÕÎɯÛÏÌɯÜÚÌÙɯÌß×ÌÙÐÌÕÊÌɯȻƕȼȮɯȻƖȼȭɯ3ÏÌÚÌɯÐÕÕÖÝÈÛÐÖÕÚɯÏÈÝÌɯÙÌÚÏÈ×ÌËɯÊÜÚÛÖÔÌÙɯ

Ìß×ÌÊÛÈÛÐÖÕÚɯÙÌÎÈÙËÐÕÎɯÚ×ÌÌËȮɯÈÊÊÌÚÚÐÉÐÓÐÛàȮɯÈÕËɯ×ÌÙÚÖÕÈÓÐáÈÛÐÖÕȭɯ3ÙÈËÐÛÐÖÕÈÓɯÉÈÕÒÚɯÏÈÝÌɯÈËÈ×ÛÌËɯÉàɯÌß×ÈÕËÐÕÎɯ

ÔÖÉÐÓÌɪ×ÓÈÛÍÖÙÔɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯÔÖËÌÙÕÐáÐÕÎɯÊÖÙÌɯÚàÚÛÌÔÚȮɯÈÕËɯÐÕÛÌÎÙÈÛÐÕÎɯÖ×ÌÕɪÉÈÕÒÐÕÎɯ /(ÚɯÛÖɯÙÌÔÈÐÕɯ

ÊÖÔ×ÌÛÐÛÐÝÌȭɯ3ÏÌɯÙÌÚÜÓÛÐÕÎɯÔÐßɯÖÍɯÊÖÓÓÈÉÖÙÈÛÐÖÕɯÈÕËɯÊÖÔ×ÌÛÐÛÐÖÕɯÉÌÛÞÌÌÕɯÉÈÕÒÚɯÈÕËɯ%ÐÕ3ÌÊÏɯ×ÙÖÝÐËÌÙÚɯÚÐÎÕÈÓÚɯ

ÈɯÉÙÖÈËÌÙɯÚÏÐÍÛɯÛÖÞÈÙËɯÊÜÚÛÖÔÌÙɪÊÌÕÛÙÐÊȮɯÛÌÊÏÕÖÓÖÎàɪÌÕÈÉÓÌËɯŗÕÈÕÊÐÈÓɯÌÊÖÚàÚÛÌÔÚɯȻƕȼȭ 

"ȭɯɯɯ ËÖ×ÛÐÖÕɯÐÕɯ%ÜÕËÙÈÐÚÐÕÎɯÈÕËɯ-ÖÕɪ/ÙÖŗÛɯ.ÙÎÈÕÐáÈÛÐÖÕÚ 

ɯɯɯɯɯ-ÖÕɪ×ÙÖŗÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÙÌÓàɯÖÕɯ%ÐÕ3ÌÊÏɯÐÕÕÖÝÈÛÐÖÕÚɯÛÖɯÌÕÏÈÕÊÌɯÍÜÕËÙÈÐÚÐÕÎȮɯÚÛÙÌÈÔÓÐÕÌɯ

ËÖÕÈÛÐÖÕɯ×ÙÖÊÌÚÚÌÚȮɯÈÕËɯÐÔ×ÙÖÝÌɯÛÙÈÕÚ×ÈÙÌÕÊàȭɯ#ÐÎÐÛÈÓɯ×ÈàÔÌÕÛɯÛÖÖÓÚɯÚÜÊÏɯÈÚɯ/Èà/ÈÓȮɯ9ÌÓÓÌȮɯÈÕËɯÚÐÔÐÓÈÙɯ

×ÓÈÛÍÖÙÔÚɯÌÕÈÉÓÌɯÚÜ××ÖÙÛÌÙÚɯÛÖɯËÖÕÈÛÌɯØÜÐÊÒÓàɯÛÏÙÖÜÎÏɯÖÕÓÐÕÌɯÖÙɯÔÖÉÐÓÌɯÊÏÈÕÕÌÓÚȮɯÙÌËÜÊÐÕÎɯÍÙÐÊÛÐÖÕɯÈÕËɯ

Ìß×ÈÕËÐÕÎɯËÖÕÖÙɯÙÌÈÊÏɯȻƕƖȼȭɯ%ÐÕ3ÌÊÏɯÚàÚÛÌÔÚɯÈÓÚÖɯÚÛÙÌÕÎÛÏÌÕɯÚÌÊÜÙÐÛàɯÈÕËɯÙÌ×ÖÙÛÐÕÎɯÈÊÊÜÙÈÊàɯÛÏÙÖÜÎÏɯ

ÈÜÛÖÔÈÛÌËɯÙÌÊÌÐ×ÛÚȮɯÌÕÊÙà×ÛÌËɯÛÙÈÕÚÈÊÛÐÖÕɯ×ÈÛÏÞÈàÚȮɯÈÕËɯÍÙÈÜËɪËÌÛÌÊÛÐÖÕɯÔÌÊÏÈÕÐÚÔÚȮɯÐÔ×ÙÖÝÐÕÎɯËÖÕÖÙɯ

ÊÖÕŗËÌÕÊÌɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓɯÌŚÊÐÌÕÊàɯȻƕƖȼȭɯ3ÏÌÚÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÈÓÓÖÞɯÕÖÕɪ×ÙÖŗÛÚɯÛÖɯÔÖÉÐÓÐáÌɯÙÌÚÖÜÙÊÌÚɯÙÈ×ÐËÓàɯ

ËÜÙÐÕÎɯÜÙÎÌÕÛɯÐÕÐÛÐÈÛÐÝÌÚɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÛɯŗÕÈÕÊÐÈÓɯÙÌÊÖÙËÚȭ 

#ȭɯɯɯ ËÖ×ÛÐÖÕɯÐÕɯ(ÕÝÌÚÛÔÌÕÛɯ,ÈÕÈÎÌÔÌÕÛ 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÏÈÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÕŘÜÌÕÊÌËɯÐÕÝÌÚÛÔÌÕÛɯÔÈÕÈÎÌÔÌÕÛɯÛÏÙÖÜÎÏɯÈÜÛÖÔÈÛÌËɯÈËÝÐÚÖÙàɯ×ÓÈÛÍÖÙÔÚȮɯ

ÈÓÎÖÙÐÛÏÔÐÊɯ×ÖÙÛÍÖÓÐÖɯÛÖÖÓÚȮɯÈÕËɯÙÌÈÓɪÛÐÔÌɯËÈÛÈɯÈÕÈÓàÛÐÊÚȭɯ1ÖÉÖɪÈËÝÐÚÖÙÚɯÜÛÐÓÐáÌɯÈÓÎÖÙÐÛÏÔÚɯÛÖɯÊÙÌÈÛÌɯÈÕËɯÔÈÕÈÎÌɯ

ÐÕÝÌÚÛÔÌÕÛɯ×ÖÙÛÍÖÓÐÖÚɯÞÐÛÏɯÔÐÕÐÔÈÓɯÏÜÔÈÕɯÖÝÌÙÚÐÎÏÛȮɯÖřÌÙÐÕÎɯÓÖÞÌÙɯÍÌÌÚɯÈÕËɯÐÕÊÙÌÈÚÌËɯÈÊÊÌÚÚÐÉÐÓÐÛàɯÍÖÙɯ
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ÐÕËÐÝÐËÜÈÓÚɯÞÐÛÏɯÓÐÔÐÛÌËɯÐÕÝÌÚÛÔÌÕÛɯÌß×ÌÙÐÌÕÊÌɯÖÙɯÊÈ×ÐÛÈÓȭɯ1ÌÚÌÈÙÊÏɯÌÝÈÓÜÈÛÐÕÎɯÈÜÛÖÔÈÛÌËɯÐÕÝÌÚÛÔÌÕÛɯ

×ÓÈÛÍÖÙÔÚɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌÐÙɯÚÛÙÜÊÛÜÙÌËɯ×ÖÙÛÍÖÓÐÖɯÊÖÕÚÛÙÜÊÛÐÖÕɯÈÕËɯËÈÛÈɪËÙÐÝÌÕɯÈÚÚÌÛɪÈÓÓÖÊÈÛÐÖÕɯÊÈ×ÈÉÐÓÐÛÐÌÚȮɯ

ËÌÔÖÕÚÛÙÈÛÐÕÎɯÏÖÞɯÛÏÌàɯÚÜ××ÖÙÛɯÜÚÌÙÚɯÛÏÙÖÜÎÏɯÛÈÐÓÖÙÌËɯÐÕÝÌÚÛÔÌÕÛɯÚÛÙÈÛÌÎÐÌÚɯȻƕƗȼȭɯ#ÐÎÐÛÈÓɯÐÕÝÌÚÛÔÌÕÛɯ

È××ÓÐÊÈÛÐÖÕÚɯÍÜÙÛÏÌÙɯÌÕÏÈÕÊÌɯÐÕÝÌÚÛÖÙɯÌÕÎÈÎÌÔÌÕÛɯÉàɯÖřÌÙÐÕÎɯÔÖÉÐÓÌɯÛÙÈËÐÕÎɯÍÜÕÊÛÐÖÕÈÓÐÛàȮɯÙÌÈÓɪÛÐÔÌɯÔÈÙÒÌÛɯ

Ü×ËÈÛÌÚȮɯÈÕËɯÈÕÈÓàÛÐÊÚɯËÈÚÏÉÖÈÙËÚɯÛÏÈÛɯÌÕÈÉÓÌɯÜÚÌÙÚɯÛÖɯÈÚÚÌÚÚɯÔÈÙÒÌÛɯÛÙÌÕËÚɯÈÕËɯÔÈÕÈÎÌɯÛÏÌÐÙɯ×ÖÙÛÍÖÓÐÖÚɯÔÖÙÌɯ

ÈÊÛÐÝÌÓàȭɯ3ÏÌÚÌɯÛÖÖÓÚɯÌß×ÈÕËɯÈÊÊÌÚÚɯÛÖɯ×ÙÖÍÌÚÚÐÖÕÈÓɪÎÙÈËÌɯÐÕÝÌÚÛÔÌÕÛɯÚÌÙÝÐÊÌÚɯÈÕËɯÉÙÖÈËÌÕɯ×ÈÙÛÐÊÐ×ÈÛÐÖÕɯ

ÈÔÖÕÎɯÙÌÛÈÐÓɯÐÕÝÌÚÛÖÙÚɯȻƕƘȼȭ 

$ȭɯɯɯ$ßÈÔ×ÓÌÚɯÖÍɯ%ÐÕ3ÌÊÏɯ ××ÓÐÊÈÛÐÖÕÚ 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÈ××ÓÐÊÈÛÐÖÕÚɯÊÈÛÌÙɯÛÖɯÈɯËÐÝÌÙÚÌɯÙÈÕÎÌɯÖÍɯÊÖÕÚÜÔÌÙɯÈÕËɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÕÌÌËÚȭɯ*ÌàɯÊÈÛÌÎÖÙÐÌÚɯÐÕÊÓÜËÌȯ 

(ÕÝÌÚÛÔÌÕÛɯÈ××ÓÐÊÈÛÐÖÕÚȯɯ(ÕÝÌÚÛÔÌÕÛɯ×ÓÈÛÍÖÙÔÚɯÚÜÊÏɯÈÚɯ1ÖÉÐÕÏÖÖËɯÈÕËɯ6ÌÉÜÓÓɯÖřÌÙɯÊÖÔÔÐÚÚÐÖÕɪÍÙÌÌɯÛÙÈËÐÕÎȮɯ

ÔÖÉÐÓÌɯÔÈÙÒÌÛɯÈÊÊÌÚÚȮɯÈÕËɯÙÌÈÓɪÛÐÔÌɯ×ÖÙÛÍÖÓÐÖɯÛÙÈÊÒÐÕÎȮɯÌÕÈÉÓÐÕÎɯÉÙÖÈËÌÙɯÌÕÎÈÎÌÔÌÕÛɯÐÕɯŗÕÈÕÊÐÈÓɯÔÈÙÒÌÛÚɯÞÐÛÏɯ

ÍÌÞÌÙɯÌÕÛÙàɯÉÈÙÙÐÌÙÚɯȻƕƘȼȭ 

/ÈàÔÌÕÛɯÈ××ÓÐÊÈÛÐÖÕÚȯɯ/ÈàÔÌÕÛɯÈ××ÓÐÊÈÛÐÖÕÚȮɯÐÕÊÓÜËÐÕÎɯ/Èà/ÈÓȮɯ"ÈÚÏɯ ××Ȯɯ9ÌÓÓÌȮɯÈÕËɯ5ÌÕÔÖȮɯÍÈÊÐÓÐÛÈÛÌɯ×ÌÌÙɪÛÖɪ

×ÌÌÙɯÛÙÈÕÚÍÌÙÚȮɯÉÐÓÓɯ×ÈàÔÌÕÛÚȮɯÈÕËɯÚÔÈÓÓɪÉÜÚÐÕÌÚÚɯÛÙÈÕÚÈÊÛÐÖÕÚȭɯ3ÏÌÚÌɯÛÖÖÓÚɯÚÜ××ÖÙÛɯÊÖÕÝÌÕÐÌÕÊÌɯÈÕËɯ

ÈÊÊÌÚÚÐÉÐÓÐÛàɯÞÏÐÓÌɯÙÈÐÚÐÕÎɯÊÖÕÊÌÙÕÚɯÙÌÓÈÛÌËɯÛÖɯÈÜÛÏÌÕÛÐÊÈÛÐÖÕȮɯÍÙÈÜËȮɯÈÕËɯËÈÛÈɯÝÐÚÐÉÐÓÐÛàɯȻƕȼȮɯȻƛȼȮɯȻƕƙȼȭ 

"Ùà×ÛÖÊÜÙÙÌÕÊàɯÈ××ÓÐÊÈÛÐÖÕÚȯɯ"Ùà×ÛÖÊÜÙÙÌÕÊàɯ×ÓÈÛÍÖÙÔÚɯÌÕÈÉÓÌɯÐÕËÐÝÐËÜÈÓÚɯÛÖɯÉÜàȮɯÚÌÓÓȮɯÈÕËɯÛÙÈËÌɯËÐÎÐÛÈÓɯ

ÈÚÚÌÛÚȮɯÓÌÝÌÙÈÎÐÕÎɯÉÓÖÊÒÊÏÈÐÕɯÚàÚÛÌÔÚɯÛÏÈÛɯÌÕÏÈÕÊÌɯÛÙÈÕÚÈÊÛÐÖÕɯÛÙÈÕÚ×ÈÙÌÕÊàɯÈÕËɯÙÌËÜÊÌɯÙÌÓÐÈÕÊÌɯÖÕɯ

ÐÕÛÌÙÔÌËÐÈÙàɯÐÕÚÛÐÛÜÛÐÖÕÚɯȻƕȼȭ 

(ÕÚÜÙÛÌÊÏɯÚÖÓÜÛÐÖÕÚȯɯ(ÕÚÜÙÛÌÊÏɯÈ××ÓÐÊÈÛÐÖÕÚɯÜÛÐÓÐáÌɯËÈÛÈɯÈÕÈÓàÛÐÊÚɯÈÕËɯËÐÎÐÛÈÓɯ×ÙÖÊÌÚÚÐÕÎɯÛÖɯÈÜÛÖÔÈÛÌɯÊÓÈÐÔÚȮɯ

×ÌÙÚÖÕÈÓÐáÌɯ×ÖÓÐÊàɯÖ×ÛÐÖÕÚȮɯÈÕËɯÌÕÏÈÕÊÌɯÛÏÌɯÊÜÚÛÖÔÌÙɯÌß×ÌÙÐÌÕÊÌɯÞÐÛÏÐÕɯÐÕÚÜÙÈÕÊÌɯÚÌÙÝÐÊÌÚɯȻƕȼȭ 

3ÏÌɯÕÌßÛɯÚÌÊÛÐÖÕɯÌßÈÔÐÕÌÚɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÙÐÚÒÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÛÏÌɯÈËÖ×ÛÐÖÕɯÖÍɯ%ÐÕ3ÌÊÏɯÈÊÙÖÚÚɯÛÏÌÚÌɯÚÌÊÛÖÙÚɯÈÕËɯ

È××ÓÐÊÈÛÐÖÕÚȭ 

(5ȭɯɯɯɯ"8!$12$"41(38ɯ1(2*2ɯ(-ɯ%(- -"( +ɯ3$"'-.+.&8ɯ$".2823$,2 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯ×ÓÈàÚɯÈɯÊÙÜÊÐÈÓɯÙÖÓÌɯÐÕɯÏÌÓ×ÐÕÎɯÊÜÚÛÖÔÌÙÚɯÈËËÙÌÚÚɯŗÕÈÕÊÐÈÓɯÊÏÈÓÓÌÕÎÌÚɯÈÕËɯÈÊÏÐÌÝÌɯÛÏÌÐÙɯŗÕÈÕÊÐÈÓɯ

ÎÖÈÓÚȭɯ'ÖÞÌÝÌÙȮɯÈÚɯÞÐÛÏɯÈÕàɯÌÔÌÙÎÐÕÎɯÛÌÊÏÕÖÓÖÎàȮɯ%ÐÕ3ÌÊÏɯÈËÖ×ÛÐÖÕɯÐÕÛÙÖËÜÊÌÚɯÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒÚɯÛÏÈÛɯÔÜÚÛɯ

ÉÌɯÊÈÙÌÍÜÓÓàɯÌÝÈÓÜÈÛÌËȭɯ3ÏÐÚɯÚÌÊÛÐÖÕɯÙÌÝÐÚÐÛÚɯÈÕËɯÌß×ÈÕËÚɯÖÕɯÛÏÌɯÖÙÐÎÐÕÈÓɯÈÕÈÓàÚÐÚɯÉàɯÌßÈÔÐÕÐÕÎɯÈɯÔÈÑÖÙɯ

ÊàÉÌÙÚÌÊÜÙÐÛàɯÐÕÊÐËÌÕÛɯÛÏÈÛɯÐÓÓÜÚÛÙÈÛÌÚɯÛÏÌÚÌɯÙÐÚÒÚȮɯÐËÌÕÛÐÍàÐÕÎɯÈËËÐÛÐÖÕÈÓɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ%ÐÕ3ÌÊÏɯ

ÌÕÝÐÙÖÕÔÌÕÛÚȮɯÈÕËɯ×ÙÖÝÐËÐÕÎɯÔÐÛÐÎÈÛÐÖÕɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÚÜ××ÖÙÛÌËɯÉàɯÊÜÙÙÌÕÛɯÙÌÚÌÈÙÊÏȭ 

 ȭɯɯɯ$ØÜÐÍÈßɯ#ÈÛÈɯ!ÙÌÈÊÏ 

ɯɯɯɯɯ.ÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÕÖÛÈÉÓÌɯÌßÈÔ×ÓÌÚɯÖÍɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÈÐÓÜÙÌɯÐÕɯÛÏÌɯÉÙÖÈËÌÙɯ%ÐÕ3ÌÊÏɯÌÊÖÚàÚÛÌÔɯÐÚɯÛÏÌɯƖƔƕƛɯ

$ØÜÐÍÈßɯËÈÛÈɯÉÙÌÈÊÏȭɯ$ØÜÐÍÈßȮɯÈɯÔÈÑÖÙɯÊÙÌËÐÛɪÙÌ×ÖÙÛÐÕÎɯÈÎÌÕÊàɯÈÕËɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕȮɯÚÜřÌÙÌËɯÈɯÉÙÌÈÊÏɯÛÏÈÛɯ

Ìß×ÖÚÌËɯÛÏÌɯ×ÌÙÚÖÕÈÓɯËÈÛÈɯÖÍɯÈ××ÙÖßÐÔÈÛÌÓàɯƕƘƗɯÔÐÓÓÐÖÕɯÐÕËÐÝÐËÜÈÓÚȭɯ3ÏÌɯÈŲÈÊÒȮɯÈŲÙÐÉÜÛÌËɯÛÖɯÔÌÔÉÌÙÚɯÖÍɯÛÏÌɯ

"ÏÐÕÌÚÌɯÔÐÓÐÛÈÙàȮɯÙÌÚÜÓÛÌËɯÐÕɯÛÏÌɯËÐÚÊÓÖÚÜÙÌɯÖÍɯÚÌÕÚÐÛÐÝÌɯÊÜÚÛÖÔÌÙɯÐÕÍÖÙÔÈÛÐÖÕȮɯÐÕÊÓÜËÐÕÎɯÍÜÓÓɯÕÈÔÌÚȮɯÏÖÔÌɯ

ÈËËÙÌÚÚÌÚȮɯÉÐÙÛÏɯËÈÛÌÚȮɯ2ÖÊÐÈÓɯ2ÌÊÜÙÐÛàɯ-ÜÔÉÌÙÚɯȹ22-ÚȺȮɯÈÕËɯËÙÐÝÌÙɀÚɯÓÐÊÌÕÚÌɯÕÜÔÉÌÙÚȭɯ ɯÚÔÈÓÓÌÙɯÚÜÉÚÌÛɯÖÍɯ

ÊÜÚÛÖÔÌÙÚɯÈÓÚÖɯÏÈËɯÊÙÌËÐÛɯÊÈÙËɯÕÜÔÉÌÙÚɯÊÖÔ×ÙÖÔÐÚÌËɯȻƕƚȼȭɯ ÓÛÏÖÜÎÏɯÛÏÌɯÚÊÈÓÌɯÖÍɯÛÏÐÚɯÐÕÊÐËÌÕÛɯÞÈÚɯÌßÊÌ×ÛÐÖÕÈÓȮɯ

ÛÏÌɯÉÙÌÈÊÏɯÐÛÚÌÓÍɯÞÈÚɯ×ÙÌÝÌÕÛÈÉÓÌȭɯ$ØÜÐÍÈßɯÍÈÐÓÌËɯÛÖɯ×ÈÛÊÏɯÈɯÒÕÖÞÕɯÝÜÓÕÌÙÈÉÐÓÐÛàȮɯ"5$ɪƖƔƕƛɪƙƚƗƜȮɯËÌÚ×ÐÛÌɯ

ÙÌÊÌÐÝÐÕÎɯÕÖÛÐŗÊÈÛÐÖÕɯÈÕËɯÎÜÐËÈÕÊÌɯÍÙÖÔɯÐÛÚɯÚÌÊÜÙÐÛàɯÊÖÕÚÜÓÛÈÕÛÚȭɯ3ÏÌɯÊÖÔ×ÈÕàɯÈÓÚÖɯÍÈÐÓÌËɯÛÖɯ×ÙÖ×ÌÙÓàɯÜ×ËÈÛÌɯ
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ÖÙɯÙÌÕÌÞɯÈɯ×ÜÉÓÐÊɪÒÌàɯÊÌÙÛÐŗÊÈÛÌȮɯÞÏÐÊÏɯÈÓÓÖÞÌËɯÌÕÊÙà×ÛÌËɯÕÌÛÞÖÙÒɯÛÙÈŚÊɯÛÖɯÎÖɯÜÕÔÖÕÐÛÖÙÌËɯÈÕËɯÌÕÈÉÓÌËɯ

ÈŲÈÊÒÌÙÚɯÛÖɯÐÕŗÓÛÙÈÛÌɯÚàÚÛÌÔÚɯÞÐÛÏÖÜÛɯËÌÛÌÊÛÐÖÕɯȻƕƚȼȭɯ$ØÜÐÍÈßɯÛÏÌÕɯËÌÓÈàÌËɯ×ÜÉÓÐÊɯËÐÚÊÓÖÚÜÙÌɯÖÍɯÛÏÌɯÉÙÌÈÊÏɯÍÖÙɯ

ÔÖÙÌɯÛÏÈÕɯÈɯÔÖÕÛÏȮɯÌßÈÊÌÙÉÈÛÐÕÎɯŗÕÈÕÊÐÈÓȮɯÓÌÎÈÓȮɯÈÕËɯÙÌ×ÜÛÈÛÐÖÕÈÓɯËÈÔÈÎÌȭɯ3ÏÐÚɯÐÕÊÐËÌÕÛɯÏÐÎÏÓÐÎÏÛÚɯÈɯÊÙÐÛÐÊÈÓɯ

ÙÌÈÓÐÛàȯɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÊÈÙÙàɯÈɯÊÖÕÛÐÕÜÖÜÚɯËÜÛàɯÖÍɯÊÈÙÌɯÛÖɯ×ÙÖÛÌÊÛɯÊÜÚÛÖÔÌÙɯËÈÛÈȭɯ%ÈÐÓÜÙÌɯÛÖɯÔÈÐÕÛÈÐÕɯ

ÊÜÙÙÌÕÛɯ×ÈÛÊÏÌÚȮɯÐÔ×ÓÌÔÌÕÛɯÈËÌØÜÈÛÌɯÌÕÊÙà×ÛÐÖÕȮɯÈÕËɯÊÖÕËÜÊÛɯÊÖÕÛÐÕÜÖÜÚɯÚàÚÛÌÔɯÔÖÕÐÛÖÙÐÕÎɯÊÈÕɯÓÌÈËɯÛÖɯ

ÉÙÌÈÊÏÌÚɯÛÏÈÛɯÊÖÔ×ÙÖÔÐÚÌɯÊÜÚÛÖÔÌÙɯÛÙÜÚÛɯÈÕËɯÌß×ÖÚÌɯŗÕÈÕÊÐÈÓɯÚàÚÛÌÔÚɯÛÖɯÞÐËÌÚ×ÙÌÈËɯÏÈÙÔȭ 

!ȭɯɯɯ.ÛÏÌÙɯ%ÐÕÈÕÊÐÈÓɯ3ÌÊÏÕÖÓÖÎàɯ/ÖÛÌÕÛÐÈÓɯ1ÐÚÒÚɯÈÕËɯ,ÐÛÐÎÈÛÐÖÕɯ1ÌÊÖÔÔÌÕËÈÛÐÖÕÚ 

ƕȭɯɯɯ3ÏÐÙËɪ/ÈÙÛàɯ2ÌÊÜÙÐÛàɯ1ÐÚÒÚ 

ɯɯɯɯɯ,ÈÕàɯ%ÐÕ3ÌÊÏɯ×ÓÈÛÍÖÙÔÚɯÙÌÓàɯÏÌÈÝÐÓàɯÖÕɯÛÏÐÙËɪ×ÈÙÛàɯÝÌÕËÖÙÚɯÍÖÙɯÚÌÙÝÐÊÌÚɯÚÜÊÏɯÈÚɯÊÓÖÜËɯÏÖÚÛÐÕÎȮɯÐËÌÕÛÐÛàɯ

ÝÌÙÐŗÊÈÛÐÖÕȮɯËÈÛÈɯÈÕÈÓàÛÐÊÚȮɯÈÕËɯ×ÈàÔÌÕÛɯ×ÙÖÊÌÚÚÐÕÎȭɯ6ÏÐÓÌɯÚÜÊÏɯ×ÈÙÛÕÌÙÚÏÐ×ÚɯÌß×ÈÕËɯÍÜÕÊÛÐÖÕÈÓÐÛàȮɯÛÏÌàɯÈÓÚÖɯ

ÐÕÊÙÌÈÚÌɯÌß×ÖÚÜÙÌɯÛÖɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚɯÞÏÌÕɯÝÌÕËÖÙÚɯÍÈÐÓɯÛÖɯÔÈÐÕÛÈÐÕɯÙÖÉÜÚÛɯÚÌÊÜÙÐÛàɯ×ÙÈÊÛÐÊÌÚȭɯ6ÌÈÒɯÝÌÕËÖÙɯ

ÚÌÊÜÙÐÛàɯÊÈÕɯÙÌÚÜÓÛɯÐÕɯÜÕÈÜÛÏÖÙÐáÌËɯÈÊÊÌÚÚȮɯ×ÙÐÝÐÓÌÎÌɯÌÚÊÈÓÈÛÐÖÕȮɯÖÙɯÚÜ××ÓàɪÊÏÈÐÕɯÊÖÔ×ÙÖÔÐÚÌɯȻƜȼȮɯȻƕƛȼȭ 

,ÐÛÐÎÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚɯÐÕÊÓÜËÌȯ 

(Ô×ÓÌÔÌÕÛÐÕÎɯÔÈÕËÈÛÖÙàɯÝÌÕËÖÙɪÚ×ÌÊÐŗÊɯÚÌÊÜÙÐÛàɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÕËɯ×ÖÓÐÊÐÌÚɯȻƕƛȼȰ 

$ÚÛÈÉÓÐÚÏÐÕÎɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÕÖÕɪËÐÚÊÓÖÚÜÙÌɯÈÕËɯÊÖÕŗËÌÕÛÐÈÓÐÛàɯÈÎÙÌÌÔÌÕÛÚɯȻƕƛȼȰ 

"ÖÕËÜÊÛÐÕÎɯÊÖÕÛÐÕÜÖÜÚɯÝÌÕËÖÙɯÙÐÚÒɯÈÚÚÌÚÚÔÌÕÛÚɯÈÕËɯÚÌÊÜÙÐÛàɯÈÜËÐÛÚɯȻƕƛȼȭ 

Ɩȭɯɯɯ#ÈÛÈɯ+ÌÈÒÈÎÌ 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÙÖÜÛÐÕÌÓàɯ×ÙÖÊÌÚÚɯÏÐÎÏÓàɯÚÌÕÚÐÛÐÝÌɯŗÕÈÕÊÐÈÓɯÐÕÍÖÙÔÈÛÐÖÕȭɯ6ÏÌÕɯÐÕÚÛÐÛÜÛÐÖÕÚɯ×ÈÙÛÕÌÙɯ

ÞÐÛÏɯÌßÛÌÙÕÈÓɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÖÙɯÐÕÛÌÎÙÈÛÌɯÔÜÓÛÐ×ÓÌɯËÈÛÈɯÚàÚÛÌÔÚȮɯÛÏÌàɯÐÕÊÙÌÈÚÌɯÛÏÌÐÙɯÚÜÚÊÌ×ÛÐÉÐÓÐÛàɯÛÖɯËÈÛÈɯ

ÓÌÈÒÈÎÌȭɯ(Ô×ÙÖ×ÌÙÓàɯÚÌÊÜÙÌËɯËÌÝÐÊÌÚɭÚÜÊÏɯÈÚɯÊÖÕÕÌÊÛÌËɯ42!ɯÖÙɯ"#ɯËÙÐÝÌÚɭÈÚɯÞÌÓÓɯÈÚɯÐÕÈËÌØÜÈÛÌɯÌÕË×ÖÐÕÛɯ

×ÙÖÛÌÊÛÐÖÕÚɯÊÈÕɯÌß×ÖÚÌɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÛÖɯÜÕÈÜÛÏÖÙÐáÌËɯËÈÛÈɯÌßŗÓÛÙÈÛÐÖÕɯȻƕƛȼȭ 

3ÖɯÔÐÛÐÎÈÛÌɯËÈÛÈɪÓÌÈÒÈÎÌɯÙÐÚÒÚȮɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÚÏÖÜÓËȯ 

1ÌÚÛÙÐÊÛɯÖÙɯÉÓÖÊÒɯÛÏÌɯÜÚÌɯÖÍɯÌßÛÌÙÕÈÓɯÚÛÖÙÈÎÌɯËÌÝÐÊÌÚɯÞÏÌÙÌɯÍÌÈÚÐÉÓÌɯȻƕƛȼȰ 

#Ì×ÓÖàɯËÈÛÈɯÓÖÚÚɯ×ÙÌÝÌÕÛÐÖÕɯȹ#+/ȺɯÛÖÖÓÚɯÈÕËɯÊÖÕÛÐÕÜÖÜÚɯÔÖÕÐÛÖÙÐÕÎɯȻƕƛȼȰ 

(ÕÚÛÐÛÜÛÌɯÊÓÌÈÙɯËÈÛÈɪÊÓÈÚÚÐŗÊÈÛÐÖÕɯ×ÖÓÐÊÐÌÚɯÈÕËɯÔÐÕÐÔÜÔɪÕÌÊÌÚÚÈÙàɪÈÊÊÌÚÚɯ×ÙÈÊÛÐÊÌÚɯȻƕƛȼȭ 

Ɨȭɯɯɯ"ÓÖÜËɪ$ÕÝÐÙÖÕÔÌÕÛɯ2ÌÊÜÙÐÛàɯ1ÐÚÒÚ 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÚÖÓÜÛÐÖÕÚɯÍÙÌØÜÌÕÛÓàɯÙÌÓàɯÖÕɯÊÓÖÜËɯÊÖÔ×ÜÛÐÕÎɯÛÖɯÚÜ××ÖÙÛɯ×ÈàÔÌÕÛÚȮɯÛÙÈÕÚÈÊÛÐÖÕÚȮɯÈÊÊÖÜÕÛɯ

ÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯËÈÛÈɯÚÛÖÙÈÎÌȭɯ'ÖÞÌÝÌÙȮɯÊÓÖÜËɯÌÕÝÐÙÖÕÔÌÕÛÚɯÐÕÛÙÖËÜÊÌɯÚ×ÌÊÐŗÊɯÙÐÚÒÚɯÐÍɯÚÌÊÜÙÐÛàɯ

ÊÖÕŗÎÜÙÈÛÐÖÕÚɯÈÙÌɯÕÖÛɯ×ÙÖ×ÌÙÓàɯËÌÚÐÎÕÌËɯÖÙɯÔÈÐÕÛÈÐÕÌËȭɯ2ÌÕÚÐÛÐÝÌɯŗÕÈÕÊÐÈÓɯËÈÛÈɯÚÛÖÙÌËɯÐÕɯÛÏÌɯÊÓÖÜËɯÊÈÕɯÉÌɯ

ÚÛÖÓÌÕȮɯÌÕÊÙà×ÛÌËɯÛÏÙÖÜÎÏɯÙÈÕÚÖÔÞÈÙÌȮɯÖÙɯÔÖËÐŗÌËɯÐÍɯÙÖÉÜÚÛɯÌÕÊÙà×ÛÐÖÕȮɯÈÜÛÏÌÕÛÐÊÈÛÐÖÕȮɯÈÕËɯÚÌÎÔÌÕÛÈÛÐÖÕɯ

×ÙÈÊÛÐÊÌÚɯÈÙÌɯÕÖÛɯÌÕÍÖÙÊÌËɯȻƜȼȮɯȻƕƛȼȭ 

3ÏÌɯÍÖÓÓÖÞÐÕÎɯÚÌÊÛÐÖÕɯËÐÚÊÜÚÚÌÚɯÛÏÌÚÌɯÙÌÎÜÓÈÛÖÙàɯÚÛÙÜÊÛÜÙÌÚɯÈÕËɯÛÏÌÐÙɯÙÖÓÌɯÐÕɯÎÜÐËÐÕÎɯÛÏÌɯÔÐÛÐÎÈÛÐÖÕɯÖÍɯ%ÐÕ3ÌÊÏɯ

ÙÐÚÒÚȭ 

5ȭɯɯɯɯ1$&4+ 3.18ɯ$-5(1.-,$-3ɯ%.1ɯ%(- -"( +ɯ3$"'-.+.&8 
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ɯɯɯɯɯ3ÏÌɯÙÌÎÜÓÈÛÖÙàɯÌÕÝÐÙÖÕÔÌÕÛɯÎÖÝÌÙÕÐÕÎɯ%ÐÕ3ÌÊÏɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÐÚɯÔÜÓÛÐÍÈÊÌÛÌËɯÈÕËɯÊÖÕÛÐÕÜÌÚɯÛÖɯÌÝÖÓÝÌɯ

ÈÚɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÌß×ÈÕËȭɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÔÈàɯÍÈÓÓɯÜÕËÌÙɯÛÏÌɯÈÜÛÏÖÙÐÛàɯÖÍɯÚÌÝÌÙÈÓɯÍÌËÌÙÈÓɯÈÎÌÕÊÐÌÚȮɯ

ÐÕÊÓÜËÐÕÎɯÛÏÌɯ"ÖÕÚÜÔÌÙɯ%ÐÕÈÕÊÐÈÓɯ/ÙÖÛÌÊÛÐÖÕɯ!ÜÙÌÈÜɯȹ"%/!ȺȮɯ%ÌËÌÙÈÓɯ#Ì×ÖÚÐÛɯ(ÕÚÜÙÈÕÊÌɯ"ÖÙ×ÖÙÈÛÐÖÕɯȹ%#("ȺȮɯ

.ŚÊÌɯÖÍɯÛÏÌɯ"ÖÔ×ÛÙÖÓÓÌÙɯÖÍɯÛÏÌɯ"ÜÙÙÌÕÊàɯȹ.""ȺȮɯ2ÌÊÜÙÐÛÐÌÚɯÈÕËɯ$ßÊÏÈÕÎÌɯ"ÖÔÔÐÚÚÐÖÕɯȹ2$"ȺȮɯ%ÌËÌÙÈÓɯ3ÙÈËÌɯ

"ÖÔÔÐÚÚÐÖÕɯȹ%3"ȺȮɯ"ÖÔÔÖËÐÛàɯ%ÜÛÜÙÌÚɯ3ÙÈËÐÕÎɯ"ÖÔÔÐÚÚÐÖÕɯȹ"%3"ȺȮɯ%ÐÕÈÕÊÐÈÓɯ"ÙÐÔÌÚɯ$ÕÍÖÙÊÌÔÌÕÛɯ-ÌÛÞÖÙÒɯ

ȹ%ÐÕ"$-ȺȮɯÈÕËɯÛÏÌɯ%ÐÕÈÕÊÐÈÓɯ(ÕËÜÚÛÙàɯ1ÌÎÜÓÈÛÖÙàɯ ÜÛÏÖÙÐÛàɯȹ%(-1 ȺɯȻƜȼȮɯȻƕƜȼȭɯ3ÏÌÚÌɯÉÖËÐÌÚɯÖÝÌÙÚÌÌɯÊÖÕÚÜÔÌÙɯ

×ÙÖÛÌÊÛÐÖÕȮɯŗÕÈÕÊÐÈÓɪ×ÙÖËÜÊÛɯÐÕÛÌÎÙÐÛàȮɯÚÌÊÜÙÐÛÐÌÚɯÔÈÙÒÌÛÚȮɯÈÕÛÐɪÍÙÈÜËɯÚÛÈÕËÈÙËÚȮɯÈÕËɯÈÕÛÐɪÔÖÕÌàɪÓÈÜÕËÌÙÐÕÎɯ

ÈÊÛÐÝÐÛÐÌÚȭɯ ɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕàɯÉÌÊÖÔÌÚɯÚÜÉÑÌÊÛɯÛÖɯÛÏÌÚÌɯÈÎÌÕÊÐÌÚɯÞÏÌÕɯÐÛɯÖřÌÙÚɯÙÌÎÜÓÈÛÌËɯŗÕÈÕÊÐÈÓɯ×ÙÖËÜÊÛÚɯÖÙɯ

ÚÌÙÝÐÊÌÚȭ 

ɯɯɯɯɯ2ÛÈÛÌɪÓÌÝÌÓɯÙÌÎÜÓÈÛÐÖÕÚȮɯÚÜÊÏɯÈÚɯÓÐÊÌÕÚÐÕÎɯÙÌØÜÐÙÌÔÌÕÛÚɯÍÖÙɯÓÌÕËÐÕÎȮɯÔÖÕÌàɯÛÙÈÕÚÔÐÚÚÐÖÕȮɯÖÙɯÖÛÏÌÙɯŗÕÈÕÊÐÈÓɯ

ÈÊÛÐÝÐÛÐÌÚȮɯÔÈàɯÈÓÚÖɯÈřÌÊÛɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕÚȭɯ!ÌÊÈÜÚÌɯÛÏÌÚÌɯÓÈÞÚɯËÐřÌÙɯÈÊÙÖÚÚɯÑÜÙÐÚËÐÊÛÐÖÕÚȮɯ%ÐÕ3ÌÊÏɯ

ÊÖÔ×ÈÕÐÌÚɯÖ×ÌÙÈÛÐÕÎɯÕÈÛÐÖÕÈÓÓàɯÍÈÊÌɯÈɯÊÖÔ×ÓÌßɯ×ÈÛÊÏÞÖÙÒɯÖÍɯÊÖÔ×ÓÐÈÕÊÌɯÖÉÓÐÎÈÛÐÖÕÚȭɯ3ÏÐÚɯÏÐÎÏÓÐÎÏÛÚɯÈɯ

ÛÙÈËÐÛÐÖÕÈÓɯÊÏÈÓÓÌÕÎÌɯÐÕɯÛÏÌɯÚÌÊÛÖÙȯɯÈÓÛÏÖÜÎÏɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯËÌÓÐÝÌÙɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚȮɯÛÏÌàɯÈÙÌɯÕÖÛɯÜÕÐÍÖÙÔÓàɯ

ÙÌÎÜÓÈÛÌËɯÓÐÒÌɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÔÈÐÕÓàɯÉÌÊÈÜÚÌɯÛÏÌàɯÖ×ÌÙÈÛÌɯÛÏÙÖÜÎÏɯÕÌÞÌÙɯËÐÎÐÛÈÓɯÔÖËÌÓÚɯÈÕËɯ

ÕÖÕɪÉÈÕÒɯÚÛÙÜÊÛÜÙÌÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÌÕÊÖÜÕÛÌÙɯÙÌÎÜÓÈÛÖÙàɯÎÈ×ÚɯÈÕËɯÐÕÊÖÕÚÐÚÛÌÕÊÐÌÚɯÈÚɯÛÏÌàɯ

ÕÈÝÐÎÈÛÌɯÈÕɯÌÕÝÐÙÖÕÔÌÕÛɯÛÏÈÛɯÏÈÚɯÕÖÛɯÍÜÓÓàɯÈËÈ×ÛÌËɯÛÖɯÛÏÌɯ×ÈÊÌɯÖÍɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÐÕÕÖÝÈÛÐÖÕɯȻƕƝȼȮɯȻƖƔȼȭɯ%ÐÕ3ÌÊÏɯ

ÊÖÔ×ÈÕÐÌÚɯÈÓÚÖɯÍÈÊÌɯÙÌÎÜÓÈÛÖÙàɯÙÐÚÒɯËÙÐÝÌÕɯÉàɯÛÏÌɯÙÈ×ÐËɯÌÝÖÓÜÛÐÖÕɯÖÍɯŗÕÈÕÊÐÈÓɯÛÌÊÏÕÖÓÖÎÐÌÚɯÈÕËɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍɯ

ÓÖÕÎɪÚÛÈÕËÐÕÎɯÖÝÌÙÚÐÎÏÛɯÍÙÈÔÌÞÖÙÒÚȭɯ$ÔÌÙÎÐÕÎɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɭÐÕÊÓÜËÐÕÎɯÔÖÉÐÓÌɯÉÈÕÒÐÕÎȮɯ

ÊÙà×ÛÖÊÜÙÙÌÕÊàɯ×ÓÈÛÍÖÙÔÚȮɯ (ɪËÙÐÝÌÕɯ×ÙÖËÜÊÛÚȮɯÈÕËɯÈÓÛÌÙÕÈÛÐÝÌɯ×ÈàÔÌÕÛɯÚàÚÛÌÔÚɭÈÙÌɯËÌÝÌÓÖ×ÐÕÎɯÍÈÚÛÌÙɯÛÏÈÕɯ

ÙÌÎÜÓÈÛÖÙàɯÚàÚÛÌÔÚɯÊÈÕɯÒÌÌ×ɯÜ×ȭɯ3ÏÐÚɯÔÐÚÔÈÛÊÏɯÊÈÕɯÊÙÌÈÛÌɯÜÕÊÌÙÛÈÐÕÛàɯÍÖÙɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÚÌÌÒÐÕÎɯÊÓÈÙÐÛàɯ

ÖÕɯÊÖÔ×ÓÐÈÕÊÌɯÌß×ÌÊÛÈÛÐÖÕÚɯÈÕËɯÓÖÕÎɪÛÌÙÔɯÖ×ÌÙÈÛÐÖÕÈÓɯÙÌØÜÐÙÌÔÌÕÛÚɯȻƕƝȼȮɯȻƖƔȼȭ 

ɯɯɯɯɯ/ÖÓÐÊàÔÈÒÌÙÚɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÉÖËÐÌÚɯÏÈÝÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÌÔ×ÏÈÚÐáÌËɯÛÏÌɯÕÌÌËɯÍÖÙɯ×ÙÖÈÊÛÐÝÌɯÙÌÎÜÓÈÛÐÖÕɭ

È××ÙÖÈÊÏÌÚɯÛÏÈÛɯÍÖÊÜÚɯÖÕɯÐËÌÕÛÐÍàÐÕÎɯÈÕËɯÔÐÛÐÎÈÛÐÕÎɯÙÐÚÒÚɯÉÌÍÖÙÌɯÛÏÌàɯÌÚÊÈÓÈÛÌȮɯÙÈÛÏÌÙɯÛÏÈÕɯÙÌÓàÐÕÎɯÚÖÓÌÓàɯÖÕɯ

×ÖÚÛɪÐÕÊÐËÌÕÛɯÚÈÍÌÎÜÈÙËÚȭɯ1ÌÚÌÈÙÊÏɯÖÕɯÎÓÖÉÈÓɯÙÌÎÜÓÈÛÖÙàɯÚÛÙÈÛÌÎÐÌÚɯÙÌÝÌÈÓÚɯÎÙÖÞÐÕÎɯÐÕÛÌÙÌÚÛɯÐÕɯÔÖËÌÙÕÐáÌËɯ

%ÐÕ3ÌÊÏɯÖÝÌÙÚÐÎÏÛɯÍÙÈÔÌÞÖÙÒÚɯËÌÚÐÎÕÌËɯÛÖɯ×ÙÌÝÌÕÛɯÚàÚÛÌÔÐÊɯÙÐÚÒÚȮɯÚÛÙÌÕÎÛÏÌÕɯÔÈÙÒÌÛɯÐÕÛÌÎÙÐÛàȮɯÈÕËɯ×ÙÖÛÌÊÛɯ

ÊÖÕÚÜÔÌÙÚɯÈÚɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÊÖÕÛÐÕÜÌɯÛÖɯÌß×ÈÕËɯȻƖƔȼȭɯ ÚɯÛÏÌɯÙÌÎÜÓÈÛÖÙàɯÓÈÕËÚÊÈ×ÌɯÊÖÕÛÐÕÜÌÚɯÛÖɯ

ÈËÈ×ÛȮɯÐÛɯÙÌÔÈÐÕÚɯÌÚÚÌÕÛÐÈÓɯÍÖÙɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÛÖɯÔÖÕÐÛÖÙɯÍÌËÌÙÈÓɯÈÕËɯÚÛÈÛÌɪÓÌÝÌÓɯËÌÝÌÓÖ×ÔÌÕÛÚɯÞÏÐÓÌɯÈÓÐÎÕÐÕÎɯ

ÛÏÌÐÙɯÖ×ÌÙÈÛÐÖÕÈÓɯÔÖËÌÓÚɯÞÐÛÏɯÌÔÌÙÎÐÕÎɯÊÖÔ×ÓÐÈÕÊÌɯÌß×ÌÊÛÈÛÐÖÕÚȭɯ3ÏÐÚɯÌÝÖÓÝÐÕÎɯÌÕÝÐÙÖÕÔÌÕÛɯÈÓÚÖɯÜÕËÌÙÚÊÖÙÌÚɯ

×ÖÛÌÕÛÐÈÓɯÎÈ×ÚɯÞÐÛÏÐÕɯÛÙÈËÐÛÐÖÕÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚɯÞÏÌÕɯÈ××ÓÐÌËɯÛÖɯ%ÐÕ3ÌÊÏɯÚàÚÛÌÔÚɭÈɯÛÖ×ÐÊɯ

ÌßÈÔÐÕÌËɯÐÕɯÛÏÌɯÕÌßÛɯÚÌÊÛÐÖÕȭ 

5(ȭɯɯɯɯ+(,(3 3(.-2ɯ.%ɯ31 #(3(.- +ɯ1(2*ɯ, - &$,$-3ɯ%1 ,$6.1*2ɯ%.1ɯ%(- -"( +ɯ

3$"'-.+.&8 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÊÖÕÛÐÕÜÌÚɯÛÖɯÌß×ÈÕËɯÈÚɯÈɯÙÈ×ÐËÓàɯÌÝÖÓÝÐÕÎɯÚÌÊÛÖÙȮɯÏÌÓ×ÐÕÎɯÊÜÚÛÖÔÌÙÚɯÔÈÕÈÎÌɯŗÕÈÕÊÐÈÓɯÛÙÈÕÚÈÊÛÐÖÕÚȮɯ

ÖÝÌÙÊÖÔÌɯŗÕÈÕÊÐÈÓɯÊÏÈÓÓÌÕÎÌÚȮɯÈÕËɯÈÊÏÐÌÝÌɯ×ÌÙÚÖÕÈÓɯŗÕÈÕÊÐÈÓɯÎÖÈÓÚɯÛÏÙÖÜÎÏɯËÐÎÐÛÈÓɯÔÌÈÕÚȭɯ'ÖÞÌÝÌÙȮɯÖÕÌɯ

ÍÖÜÕËÈÛÐÖÕÈÓɯÙÌÈÓÐÛàɯÙÌÔÈÐÕÚȯɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÈÙÌɯÕÖÛɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚȭɯ!ÌÊÈÜÚÌɯÛÏÌɯÚÌÊÛÖÙɯÐÚɯ

ÕÌÞȮɯÍÈÚÛɪÔÖÝÐÕÎȮɯÈÕËɯÖÍÛÌÕɯÖÜÛÚÐËÌɯÛÏÌɯÚÊÖ×ÌɯÖÍɯÓÌÎÈÊàɯÉÈÕÒÐÕÎɯÙÌÎÜÓÈÛÐÖÕÚȮɯÈ××ÓàÐÕÎɯÛÙÈËÐÛÐÖÕÈÓɯ

ÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯÍÙÈÔÌÞÖÙÒÚɯÊÈÕɯÉÌɯÊÏÈÓÓÌÕÎÐÕÎȭɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÔÈàɯÓÈÊÒɯÛÏÌɯ

ÐÕÚÛÐÛÜÛÐÖÕÈÓɯÚÛÈÉÐÓÐÛàȮɯÙÌÎÜÓÈÛÖÙàɯÔÈÛÜÙÐÛàȮɯÈÕËɯÚÛÈÕËÈÙËÐáÌËɯÊÖÕÛÙÖÓÚɯÍÖÜÕËɯÐÕɯÊÖÕÝÌÕÛÐÖÕÈÓɯÉÈÕÒÚȮɯ

ÊÖÔ×ÓÐÊÈÛÐÕÎɯÛÏÌɯÈËÖ×ÛÐÖÕɯÖÍɯÍÙÈÔÌÞÖÙÒÚɯËÌÚÐÎÕÌËɯÍÖÙɯÔÖÙÌɯÚÛÈÉÓÌɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ$ÝÌÕɯÚÖȮɯÜÕÛÐÓɯ%ÐÕ3ÌÊÏɪ

Ú×ÌÊÐŗÊɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚɯÔÈÛÜÙÌȮɯÚÌÝÌÙÈÓɯÞÐËÌÓàɯÙÌÊÖÎÕÐáÌËɯÐÕÍÖÙÔÈÛÐÖÕɪÚÌÊÜÙÐÛàɯÚÛÈÕËÈÙËÚɯÙÌÔÈÐÕɯ
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È××ÓÐÊÈÉÓÌȭɯ3ÏÌÚÌɯÍÙÈÔÌÞÖÙÒÚɭËÌÝÌÓÖ×ÌËɯÍÖÙɯÉÙÖÈËȮɯÊÙÖÚÚɪÐÕËÜÚÛÙàɯÊàÉÌÙÚÌÊÜÙÐÛàɯÎÖÝÌÙÕÈÕÊÌɭÖřÌÙɯ

ÚÛÙÜÊÛÜÙÌËɯÎÜÐËÈÕÊÌɯÛÏÈÛɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÊÈÕɯÈËÈ×ÛɯÛÖɯÚÛÙÌÕÎÛÏÌÕɯÛÏÌÐÙɯÚÌÊÜÙÐÛàɯ×ÖÚÛÜÙÌȭ 

 ȭɯɯɯ-(23ɯ"àÉÌÙÚÌÊÜÙÐÛàɯ%ÙÈÔÌÞÖÙÒɯȹ"2%Ⱥ 

ɯɯɯɯɯ3ÏÌɯ-ÈÛÐÖÕÈÓɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ2ÛÈÕËÈÙËÚɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɯ"àÉÌÙÚÌÊÜÙÐÛàɯ%ÙÈÔÌÞÖÙÒɯȹ-(23ɯ"2%Ⱥɯ×ÙÖÝÐËÌÚɯÈɯ

ŘÌßÐÉÓÌȮɯÞÐËÌÓàɯÈËÖ×ÛÌËɯÍÖÜÕËÈÛÐÖÕɯÍÖÙɯÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛȭɯ ÓÛÏÖÜÎÏɯÕÖÛɯ%ÐÕ3ÌÊÏɪÚ×ÌÊÐŗÊȮɯÐÛɯÐÚɯ

ËÌÚÐÎÕÌËɯÍÖÙɯ×ÙÐÝÈÛÌɪÚÌÊÛÖÙɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÖÍɯÈÓÓɯÚÐáÌÚɯÈÕËɯÖÜÛÓÐÕÌÚɯŗÝÌɯÌÚÚÌÕÛÐÈÓɯÍÜÕÊÛÐÖÕÚɭ(ËÌÕÛÐÍàȮɯ/ÙÖÛÌÊÛȮɯ

#ÌÛÌÊÛȮɯ1ÌÚ×ÖÕËȮɯÈÕËɯ1ÌÊÖÝÌÙɭÚÜ××ÖÙÛÐÕÎɯÚÊÈÓÈÉÓÌɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÈÊÙÖÚÚɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÌÕÝÐÙÖÕÔÌÕÛÚɯȻƖƕȼȭɯ

-(23ɯ"2%ɯÙÌÔÈÐÕÚɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÞÐËÌÓàɯÙÌÍÌÙÌÕÊÌËɯÍÙÈÔÌÞÖÙÒÚɯÎÓÖÉÈÓÓàȮɯÌÕÈÉÓÐÕÎɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÛÖɯ

ÌÚÛÈÉÓÐÚÏɯÉÈÚÌÓÐÕÌɯÚÈÍÌÎÜÈÙËÚɯÌÝÌÕɯÐÕɯÙÈ×ÐËÓàɯÌÝÖÓÝÐÕÎɯÖ×ÌÙÈÛÐÖÕÈÓɯÔÖËÌÓÚȭ 

!ȭɯɯɯ-(23ɯ2×ÌÊÐÈÓɯ/ÜÉÓÐÊÈÛÐÖÕɯƜƔƔɪƙƗȮɯ1ÌÝÐÚÐÖÕɯƙ 

ɯɯɯɯɯ3ÏÌɯ-(23ɯƜƔƔɯ2ÌÙÐÌÚɯ×ÙÖÝÐËÌÚɯÔÖÙÌɯËÌÛÈÐÓÌËɯÛÌÊÏÕÐÊÈÓɯÎÜÐËÈÕÊÌɯÛÏÈÕɯÛÏÌɯ-(23ɯ"2%ȮɯÈËËÙÌÚÚÐÕÎɯÚÜÉÑÌÊÛÚɯ

ËÐÙÌÊÛÓàɯÙÌÓÌÝÈÕÛɯÛÖɯ%ÐÕ3ÌÊÏȮɯÐÕÊÓÜËÐÕÎɯÛÏÐÙËɪ×ÈÙÛàɯÙÐÚÒɯÔÈÕÈÎÌÔÌÕÛȮɯÊÓÖÜËɯÚÌÊÜÙÐÛàȮɯÔÖÉÐÓÌɪËÌÝÐÊÌɯ

ÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯ9ÌÙÖɯ3ÙÜÚÛɯ ÙÊÏÐÛÌÊÛÜÙÌȭɯ/ÜÉÓÐÊÈÛÐÖÕÚɯÚÜÊÏɯÈÚɯ-(23ɯ2/ɯƜƔƔɪƙƗȮɯ1ÌÝÐÚÐÖÕɯƙȮɯÞÏÐÊÏɯ×ÙÖÝÐËÌÚɯ

×ÙÌÚÊÙÐ×ÛÐÝÌɯÊÖÕÛÙÖÓÚɯÍÖÙɯ×ÙÐÝÈÊàɯÈÕËɯÚÌÊÜÙÐÛàȮɯÈÓÐÎÕɯÞÌÓÓɯÞÐÛÏɯÛÏÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÙÐÚÒÚɯÍÈÊÐÕÎɯ%ÐÕ3ÌÊÏɯÌÊÖÚàÚÛÌÔÚɯ

ȻƖƖȼȭɯ6ÏÐÓÌɯÕÖÛɯÊÙÌÈÛÌËɯÌß×ÓÐÊÐÛÓàɯÍÖÙɯ%ÐÕ3ÌÊÏȮɯÛÏÌÚÌɯÚÛÈÕËÈÙËÚɯ×ÙÖÝÐËÌɯËÌ×ÛÏɯÛÏÈÛɯÔÈÕàɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÓÈÊÒɯÐÕɯ
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ÊÖÕŗÎÜÙÈÛÐÖÕȮɯÊÖÕÛÐÕÜÖÜÚɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯÈÊÊÌÚÚɪÊÖÕÛÙÖÓɯ×ÙÐÕÊÐ×ÓÌÚɯËÌÚÐÎÕÌËɯÛÖɯÙÌËÜÊÌɯÛÏÌɯ
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ÈÕÈÓàÚÌÚɯÊÖÕÚÐÚÛÌÕÛÓàɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÏÈÕËÓÐÕÎɯŗÕÈÕÊÐÈÓɯËÈÛÈɯÙÌÔÈÐÕɯÈÔÖÕÎɯÛÏÌɯÔÖÚÛɯ
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ÐÕÊÐËÌÕÛɯÙÌÚ×ÖÕÚÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÛÖɯÔÌÌÛɯÙÌÎÜÓÈÛÖÙàɯÌß×ÌÊÛÈÛÐÖÕÚȭɯ'ÖÞÌÝÌÙȮɯÐÕÊÖÕÚÐÚÛÌÕÛɯÙÌÎÜÓÈÛÖÙàɯÙÌØÜÐÙÌÔÌÕÛÚɯ

ÈÊÙÖÚÚɯÑÜÙÐÚËÐÊÛÐÖÕÚɯ×ÙÌÚÌÕÛɯÖÕÎÖÐÕÎɯÊÖÔ×ÓÐÈÕÊÌɯÊÏÈÓÓÌÕÎÌÚɯÍÖÙɯÎÓÖÉÈÓÓàɯÖ×ÌÙÈÛÐÕÎɯ×ÓÈÛÍÖÙÔÚȭɯ1ÌÎÜÓÈÛÖÙàɯ
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ÔÖÙÌɯÊÌÕÛÙÈÓÐáÌËɯÈÕËɯÚÛÈÛÐÊɯÚàÚÛÌÔÚɭÔÈàɯÐÕÈËÌØÜÈÛÌÓàɯÊÈ×ÛÜÙÌɯÛÏÌɯÍÜÓÓɯÙÐÚÒɯ×ÙÖŗÓÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÏÐÎÏÓàɯ

ËÐÎÐÛÈÓÐáÌËɯŗÕÈÕÊÐÈÓɯÌÊÖÚàÚÛÌÔÚȭ 

5(((ȭɯɯɯɯ3.6 1#ɯ ɯ4-(%($#ɯ"8!$12$"41(38ɯ%1 ,$6.1*ɯ%.1ɯ%(- -"( +ɯ3$"'-.+.&8 

ɯɯɯɯɯ Úɯ%ÐÕ3ÌÊÏɯÊÖÕÛÐÕÜÌÚɯÌß×ÈÕËÐÕÎɯÈÊÙÖÚÚɯÎÓÖÉÈÓɯŗÕÈÕÊÐÈÓɯÔÈÙÒÌÛÚȮɯÖÕÌɯÊÏÈÓÓÌÕÎÌɯÙÌÔÈÐÕÚɯÊÌÕÛÙÈÓȯɯÛÙÈËÐÛÐÖÕÈÓɯ

ÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯÍÙÈÔÌÞÖÙÒÚɯÞÌÙÌɯÕÖÛɯËÌÚÐÎÕÌËɯÍÖÙɯÛÏÌɯÚ×ÌÌËȮɯÚÊÈÓÌȮɯÈÕËɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯ

ËÐÝÌÙÚÐÛàɯÛÏÈÛɯÊÏÈÙÈÊÛÌÙÐáÌɯÔÖËÌÙÕɯ%ÐÕ3ÌÊÏɯÌÊÖÚàÚÛÌÔÚȭɯ ÓÛÏÖÜÎÏɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÈÕËɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯ

ÐÕÚÛÐÛÜÛÐÖÕÚɯÉÖÛÏɯ×ÙÖÝÐËÌɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÈÕËɯÚÏÈÙÌɯÛÏÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÖÍɯ×ÙÖÛÌÊÛÐÕÎɯÊÜÚÛÖÔÌÙɯÐÕÍÖÙÔÈÛÐÖÕȮɯ

ÛÏÌÐÙɯÖ×ÌÙÈÛÐÖÕÈÓɯÌÕÝÐÙÖÕÔÌÕÛÚɯËÐřÌÙɯÚÐÎÕÐŗÊÈÕÛÓàȭɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÙÌÓàɯÏÌÈÝÐÓàɯÖÕɯÊÓÖÜËɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌÚȮɯ

 /(ÚȮɯÔÖÉÐÓÌɯÈ××ÓÐÊÈÛÐÖÕÚȮɯÈÕËɯÛÏÐÙËɪ×ÈÙÛàɯÐÕÛÌÎÙÈÛÐÖÕÚȮɯÞÏÐÓÌɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚɯÖÍÛÌÕɯÖ×ÌÙÈÛÌɯ

ÞÐÛÏÐÕɯÔÖÙÌɯÙÐÎÐËȮɯÙÌÎÜÓÈÛÌËȮɯÈÕËɯÊÌÕÛÙÈÓÐáÌËɯÈÙÊÏÐÛÌÊÛÜÙÌÚȭɯ!ÌÊÈÜÚÌɯÖÍɯÛÏÌÚÌɯÚÛÙÜÊÛÜÙÈÓɯËÐřÌÙÌÕÊÌÚȮɯ%ÐÕ3ÌÊÏɯ

ÖÙÎÈÕÐáÈÛÐÖÕÚɯÌÕÊÖÜÕÛÌÙɯÓÐÔÐÛÈÛÐÖÕÚɯÞÏÌÕɯÈŲÌÔ×ÛÐÕÎɯÛÖɯÈ××ÓàɯÛÙÈËÐÛÐÖÕÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚɯÞÐÛÏÖÜÛɯ

ÈËÈ×ÛÈÛÐÖÕȭɯ ɯÍÖÙÞÈÙËɪÓÖÖÒÐÕÎɯÔÖËÐŗÊÈÛÐÖÕɯÐÕÝÖÓÝÌÚɯËÌÝÌÓÖ×ÐÕÎɯÈɯÏàÉÙÐËɯÖÙɯÐÕÛÌÙÖ×ÌÙÈÉÓÌɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯ

ÍÙÈÔÌÞÖÙÒɭÖÕÌɯÛÏÈÛɯÉÈÓÈÕÊÌÚɯÛÏÌɯÚÛÙÐÊÛÌÙɯÎÖÝÌÙÕÈÕÊÌɯÔÖËÌÓÚɯÖÍɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚɯÞÐÛÏɯÛÏÌɯ

ŘÌßÐÉÐÓÐÛàɯÕÌÌËÌËɯÛÖɯÚÜ××ÖÙÛɯ%ÐÕ3ÌÊÏɯÐÕÕÖÝÈÛÐÖÕȭɯ ɯÜÕÐŗÌËɯÖÙɯ×ÈÙÛÐÈÓÓàɯÈÓÐÎÕÌËɯÍÙÈÔÌÞÖÙÒɯÞÖÜÓËɯÈÓÓÖÞɯÉÖÛÏɯ
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ÚÌÊÛÖÙÚɯÛÖɯÓÌÈÙÕɯÍÙÖÔɯÌÈÊÏɯÖÛÏÌÙȮɯÙÌËÜÊÌɯËÜ×ÓÐÊÈÛÌËɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚȮɯÈÕËɯÚÛÙÌÕÎÛÏÌÕɯÖÝÌÙÈÓÓɯÊàÉÌÙɯÙÌÚÐÓÐÌÕÊÌɯ

ÈÊÙÖÚÚɯÛÏÌɯŗÕÈÕÊÐÈÓɯÌÊÖÚàÚÛÌÔȭ 

ɯɯɯɯɯ1ÌÎÈÙËÐÕÎɯÛÏÌɯÈËÖ×ÛÐÖÕɯÛÐÔÌÍÙÈÔÌȮɯ%ÐÕ3ÌÊÏɯÏÈÚɯÌß×ÌÙÐÌÕÊÌËɯÚÐÎÕÐŗÊÈÕÛɯÎÓÖÉÈÓɯÎÙÖÞÛÏɯÖÝÌÙɯÛÏÌɯ×ÈÚÛɯËÌÊÈËÌɯ

ÈÚɯÊÖÕÚÜÔÌÙÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÙÌÓàɯÖÕɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÍÖÙɯÌÝÌÙàËÈàɯÛÙÈÕÚÈÊÛÐÖÕÚȭɯ(ÔÙÌÎÜÕɯÌÛɯÈÓȭɯȻƖƜȼɯ

ÙÌ×ÖÙÛÌËɯÈɯÊÖÕÚÐÚÛÌÕÛɯÙÐÚÌɯÐÕɯÊÜÚÛÖÔÌÙɯÌÕÎÈÎÌÔÌÕÛɯÞÐÛÏɯËÐÎÐÛÈÓɯÉÈÕÒÐÕÎȮɯËÐÎÐÛÈÓɯ×ÈàÔÌÕÛÚȮɯÐÕÝÌÚÛÔÌÕÛɯ

È××ÓÐÊÈÛÐÖÕÚȮɯÈÕËɯÔÖÉÐÓÌɯŗÕÈÕÊÐÈÓɯÛÖÖÓÚȮɯÙÌŘÌÊÛÐÕÎɯÈɯÊÓÌÈÙɯÚÏÐÍÛɯÛÖÞÈÙËɯÔÖÉÐÓÌɪŗÙÚÛɯŗÕÈÕÊÐÈÓɯÉÌÏÈÝÐÖÙȭɯ3ÏÐÚɯ

ÙÈ×ÐËɯÎÙÖÞÛÏɯÜÕËÌÙÚÊÖÙÌÚɯÛÏÌɯÕÌÌËɯÍÖÙɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÊÈÕɯÈËÈ×ÛɯÈÚɯØÜÐÊÒÓàɯÈÚɯ%ÐÕ3ÌÊÏɯÌÝÖÓÝÌÚȭɯ

 ÚɯÙÌÓÐÈÕÊÌɯÖÕɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÊÖÕÛÐÕÜÌÚɯÛÖɯÈÊÊÌÓÌÙÈÛÌȮɯÉÖÛÏɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚɯÈÕËɯÛÙÈËÐÛÐÖÕÈÓɯ

ŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚɯÔÜÚÛɯÌÕÚÜÙÌɯÛÏÌÐÙɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯÚÛÙÈÛÌÎÐÌÚɯÙÌÔÈÐÕɯÊÜÙÙÌÕÛȮɯÊÖÓÓÈÉÖÙÈÛÐÝÌȮɯÈÕËɯÊÈ×ÈÉÓÌɯ

ÖÍɯÔÐÛÐÎÈÛÐÕÎɯÌÔÌÙÎÐÕÎɯÛÏÙÌÈÛÚȭ 

(7ȭɯɯɯ".-"+42(.- 

ɯɯɯɯɯ%ÐÕ3ÌÊÏɯÏÈÚɯÙÌÝÖÓÜÛÐÖÕÐáÌËɯÔÖËÌÙÕɯŗÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚɯÉàɯ×ÙÖÝÐËÐÕÎɯÊÜÚÛÖÔÌÙÚɯÞÐÛÏɯÈÊÊÌÚÚÐÉÓÌȮɯÊÖÕÝÌÕÐÌÕÛȮɯ

ÈÕËɯÛÌÊÏÕÖÓÖÎàɪËÙÐÝÌÕɯÚÖÓÜÛÐÖÕÚɯÛÏÈÛɯÚÜ××ÖÙÛɯÛÏÌÐÙɯŗÕÈÕÊÐÈÓɯÎÖÈÓÚȭɯ(ÛÚɯÙÈ×ÐËɯÎÙÖÞÛÏɯÈÊÙÖÚÚɯÚÌÊÛÖÙÚɭÍÙÖÔɯ

ÌËÜÊÈÛÐÖÕɯÛÖɯÐÕÝÌÚÛÔÌÕÛɯÔÈÕÈÎÌÔÌÕÛɭËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÝÈÓÜÌɯÖÍɯËÐÎÐÛÈÓɯŗÕÈÕÊÐÈÓɯÐÕÕÖÝÈÛÐÖÕɯÐÕɯÐÔ×ÙÖÝÐÕÎɯ

ÌŚÊÐÌÕÊàɯÈÕËɯÌß×ÈÕËÐÕÎɯÈÊÊÌÚÚɯÛÖɯÌÚÚÌÕÛÐÈÓɯÚÌÙÝÐÊÌÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÐÚɯÌß×ÈÕÚÐÖÕɯÏÈÚɯÈÓÚÖɯÐÕÛÌÕÚÐŗÌËɯ

ÊàÉÌÙÚÌÊÜÙÐÛàɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÏÈÓÓÌÕÎÌÚȭɯ.ÉÚÌÙÝÈÉÓÌɯÉÙÌÈÊÏɯÛÙÌÕËÚȮɯÊÓÖÜËɯÝÜÓÕÌÙÈÉÐÓÐÛÐÌÚȮɯÛÏÐÙËɪ×ÈÙÛàɯ

ËÌ×ÌÕËÌÕÊÐÌÚȮɯÈÕËɯÐÕÊÙÌÈÚÌËɯÙÌÎÜÓÈÛÖÙàɯÚÊÙÜÛÐÕàɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÊàÉÌÙɯÙÐÚÒɯÐÕɯ%ÐÕ3ÌÊÏɯÌÕÝÐÙÖÕÔÌÕÛÚɯÐÚɯÉÖÛÏɯ

×ÌÙÚÐÚÛÌÕÛɯÈÕËɯÔÜÓÛÐÍÈÊÌÛÌËȮɯÌßÛÌÕËÐÕÎɯÉÌàÖÕËɯÐÚÖÓÈÛÌËɯÛÌÊÏÕÐÊÈÓɯÍÈÐÓÜÙÌÚȭ 

ɯɯɯɯɯ3ÏÌɯÌÝÐËÌÕÊÌɯÌßÈÔÐÕÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÚÜÎÎÌÚÛÚɯÈɯÎÙÖÞÐÕÎɯËÐÚÊÖÕÕÌÊÛɯÉÌÛÞÌÌÕɯÛÙÈËÐÛÐÖÕÈÓɯÊàÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒɪ

ÔÈÕÈÎÌÔÌÕÛɯÍÙÈÔÌÞÖÙÒÚɯÈÕËɯÛÏÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÙÌÈÓÐÛÐÌÚɯÖÍɯÊÓÖÜËɪÕÈÛÐÝÌɯ%ÐÕ3ÌÊÏɯÖÙÎÈÕÐáÈÛÐÖÕÚȭɯ6ÏÐÓÌɯ

ÌÚÛÈÉÓÐÚÏÌËɯÍÙÈÔÌÞÖÙÒÚɯÖřÌÙɯÚÛÙÜÊÛÜÙÌËɯÎÜÐËÈÕÊÌɯÍÖÙɯÐËÌÕÛÐÍàÐÕÎɯÈÕËɯÔÐÛÐÎÈÛÐÕÎɯÊàÉÌÙɯÙÐÚÒȮɯÛÏÌàɯÔÈàɯÕÖÛɯÍÜÓÓàɯ

ÊÈ×ÛÜÙÌɯÛÏÌɯÊÜÔÜÓÈÛÐÝÌɯÈÕËɯÐÕÛÌÙËÌ×ÌÕËÌÕÛɯÙÐÚÒÚɯÐÕÛÙÖËÜÊÌËɯÉàɯËÐÎÐÛÈÓÐáÈÛÐÖÕȮɯ×ÓÈÛÍÖÙÔɯÊÖÔ×ÓÌßÐÛàȮɯÈÕËɯÊÙÖÚÚɪ

ÑÜÙÐÚËÐÊÛÐÖÕÈÓɯÖ×ÌÙÈÛÐÖÕÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯÔÈàɯËÌÔÖÕÚÛÙÈÛÌɯÍÖÙÔÈÓɯÊÖÔ×ÓÐÈÕÊÌɯÞÐÛÏɯÌßÐÚÛÐÕÎɯ

ÍÙÈÔÌÞÖÙÒÚɯÞÏÐÓÌɯÙÌÔÈÐÕÐÕÎɯÌß×ÖÚÌËɯÛÖɯÊàÉÌÙɯÐÕÊÐËÌÕÛÚɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÖÕÚÌØÜÌÕÊÌÚɯÛÏÈÛɯÛÏÖÚÌɯÍÙÈÔÌÞÖÙÒÚɯ

ÞÌÙÌɯÕÖÛɯÖÙÐÎÐÕÈÓÓàɯËÌÚÐÎÕÌËɯÛÖɯÈÕÛÐÊÐ×ÈÛÌȭ 

ɯɯɯɯɯ!ÌÊÈÜÚÌɯ%ÐÕ3ÌÊÏɯŗÙÔÚɯËÖɯÕÖÛɯÖ×ÌÙÈÛÌɯÜÕËÌÙɯÛÏÌɯÚÈÔÌɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÚÛÙÜÊÛÜÙÌÚɯÈÚɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯ

ÐÕÚÛÐÛÜÛÐÖÕÚȮɯÛÏÌàɯÍÈÊÌɯÐÕÏÌÙÌÕÛɯÊÏÈÓÓÌÕÎÌÚɯÞÏÌÕɯÈ××ÓàÐÕÎɯÊÖÕÝÌÕÛÐÖÕÈÓɯÙÐÚÒɪÔÈÕÈÎÌÔÌÕÛɯÈ××ÙÖÈÊÏÌÚȭɯ

$ÔÌÙÎÐÕÎɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯÌÝÖÓÝÐÕÎɯÙÌÎÜÓÈÛÖÙàɯÌß×ÌÊÛÈÛÐÖÕÚȮɯÈÕËɯËÐÚÛÐÕÊÛɯÖ×ÌÙÈÛÐÖÕÈÓɯÔÖËÌÓÚɯÍÜÙÛÏÌÙɯÊÖÔ×ÓÐÊÈÛÌɯ

ÊàÉÌÙÚÌÊÜÙÐÛàɯÎÖÝÌÙÕÈÕÊÌȭɯ-ÌÝÌÙÛÏÌÓÌÚÚȮɯÛÏÌɯÓÖÕÎɪÛÌÙÔɯÖÉÑÌÊÛÐÝÌɯÙÌÔÈÐÕÚɯÜÕÊÏÈÕÎÌËȯɯ×ÙÖÛÌÊÛÐÕÎɯÚÌÕÚÐÛÐÝÌɯ

ŗÕÈÕÊÐÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÍÙÖÔɯÔÈÓÐÊÐÖÜÚɯÈÊÛÖÙÚɯÞÏÐÓÌɯÚÜÚÛÈÐÕÐÕÎɯÐÕÕÖÝÈÛÐÖÕȭɯ ÚɯÛÏÌɯ%ÐÕ3ÌÊÏɯÚÌÊÛÖÙɯÊÖÕÛÐÕÜÌÚɯÛÖɯ

ÔÈÛÜÙÌȮɯÊÖÓÓÈÉÖÙÈÛÐÖÕɯÉÌÛÞÌÌÕɯ%ÐÕ3ÌÊÏɯÊÖÔ×ÈÕÐÌÚȮɯÛÙÈËÐÛÐÖÕÈÓɯŗÕÈÕÊÐÈÓɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÈÕËɯÙÌÎÜÓÈÛÖÙÚɯÞÐÓÓɯÉÌɯ

ÊÙÐÛÐÊÈÓɯÐÕɯÚÛÙÌÕÎÛÏÌÕÐÕÎɯÊàÉÌÙÚÌÊÜÙÐÛàɯ×ÙÈÊÛÐÊÌÚȮɯÈÓÐÎÕÐÕÎɯÙÐÚÒɯÈÚÚÌÚÚÔÌÕÛɯÞÐÛÏɯÙÌÈÓɪÞÖÙÓËɯÌß×ÖÚÜÙÌȮɯÈÕËɯ

ËÌÝÌÓÖ×ÐÕÎɯÔÖÙÌɯÈËÈ×ÛÐÝÌɯÍÙÈÔÌÞÖÙÒÚɯÊÈ×ÈÉÓÌɯÖÍɯÈËËÙÌÚÚÐÕÎɯÛÏÌɯÊÖÔ×ÓÌßÐÛÐÌÚɯÖÍɯÔÖËÌÙÕɯËÐÎÐÛÈÓɯŗÕÈÕÊÌȭɯ

3ÏÙÖÜÎÏɯÚÏÈÙÌËɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÈÕËɯÊÖÕÛÐÕÜÌËɯÐÕÕÖÝÈÛÐÖÕȮɯÛÏÌɯŗÕÈÕÊÐÈÓɯÌÊÖÚàÚÛÌÔɯÊÈÕɯÔÖÝÌɯÛÖÞÈÙËɯÎÙÌÈÛÌÙɯ

ÙÌÚÐÓÐÌÕÊÌɯÞÏÐÓÌɯ×ÙÌÚÌÙÝÐÕÎɯÛÏÌɯÛÙÜÚÛɯÖÕɯÞÏÐÊÏɯÐÛɯËÌ×ÌÕËÚȭ 

 

1$%$1$-"$2 
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Ȼƕȼɯ)ȭɯ*ÈÎÈÕȮɯɁ%ÐÕÈÕÊÐÈÓɯÛÌÊÏÕÖÓÖÎàɯȹŗÕÛÌÊÏȺȯɯ(ÛÚɯÜÚÌÚɯÈÕËɯÐÔ×ÈÊÛɯÖÕɯÖÜÙɯÓÐÝÌÚȮɂɯ(ÕÝÌÚÛÖ×ÌËÐÈȮɯ ÜÎȭɯƖƝȮɯƖƔƖƙȭɯ

Ȼ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÐÕÝÌÚÛÖ×ÌËÐÈȭÊÖÔɤÛÌÙÔÚɤÍɤŗÕÛÌÊÏȭÈÚ× 

ȻƖȼɯ)ȭɯ3ÙÐŗÊÈÕÈȮɯɁ6ÏÈÛɯÐÚɯŗÕÛÌÊÏȳɯƚɯÔÈÐÕɯÛà×ÌÚɯÖÍɯŗÕÛÌÊÏɯÈÕËɯÏÖÞɯÛÏÌàɯÞÖÙÒȮɂɯ/ÓÈÐËȮɯ ×ÙȭɯƖƘȮɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ

 ÝÈÐÓÈÉÓÌȯɯÏŲ×Úȯɤɤ×ÓÈÐËȭÊÖÔɤÙÌÚÖÜÙÊÌÚɤŗÕÛÌÊÏɤÞÏÈÛɪÐÚɪŗÕÛÌÊÏ 

ȻƗȼɯ!ȭɯ$ÓÈËȮɯɁ%ÐÕÛÌÊÏɯÈËÖ×ÛÐÖÕɯÚÛÈÛÐÚÛÐÊÚɯƖƔƖƙȯɯ6ÏÈÛɀÚɯËÙÐÝÐÕÎɯÐÛɯȹÈÕËɯÞÏÈÛɀÚɯÏÖÓËÐÕÎɯÐÛɯÉÈÊÒȺȮɂɯ"ÖÐÕ+ÈÞȮɯ)ÜÓȭɯƛȮɯ

ƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÊÖÐÕÓÈÞȭÐÖɤŗÕÛÌÊÏɪÈËÖ×ÛÐÖÕɪÚÛÈÛÐÚÛÐÊÚ 

ȻƘȼɯ#ȭɯ)ÈÝÈÏÌÙÐȮɯ,ȭɯ%ÈÏÔÐËÌÏȮɯ'ȭɯ"ÏÐáÈÙÐȮɯ/ȭɯ+ÈÓÉÈÒÏÚÏȮɯÈÕËɯ)ȭɯ'ÜÙȮɯɁ"àÉÌÙÚÌÊÜÙÐÛàɯÛÏÙÌÈÛÚɯÐÕɯŗÕÛÌÊÏȯɯ ɯ

ÚàÚÛÌÔÈÛÐÊɯÙÌÝÐÌÞȮɂɯ$ß×ÌÙÛɯ2àÚÛȭɯ ××ÓȭȮɯÝÖÓȭɯƖƘƕȮɯƕƖƖƚƝƛȮɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÌÚÞÈȭƖƔƖƗȭƕƖƖƚƝƛ 

Ȼƙȼɯ2ȭɯ Ó!ÌÕ)ÈÚÐÔȮɯ'ȭɯ3ÈÒÙÜÙÐȮɯ1ȭɯ Óɪ9ÈÐËÐȮɯÈÕËɯ3ȭɯ#ÈÙÎÈÏÐȮɯɁ#ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÊàÉÌÙÚÌÊÜÙÐÛàɯÍÙÈÔÌÞÖÙÒɯÍÖÙɯ

ŗÕÛÌÊÏɯÐÕÕÖÝÈÛÐÖÕÚȯɯ!ÈÏÙÈÐÕɯÈÚɯÈɯÊÈÚÌɯÚÛÜËàȮɂɯ(ÕÛȭɯ"àÉÌÙÚÌÊÜÙȭɯ+ÈÞɯ1ÌÝȭȮɯÝÖÓȭɯƙȮɯ××ȭɯƙƔƕɬƙƗƖȮɯ2Ì×ÛȭɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ

 ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƗƚƙɤÚƘƗƘƗƝɪƔƖƘɪƔƔƕƗƔɪƘ 

Ȼƚȼɯ&ȭɯ5ÈÓÓÌȮɯ!ȭɯ/ÈÕÐÈÎÜÈȮɯ/ȭɯ%ÜÙÊÏÌȮɯ2ȭɯ&ÖÙÑÖÕȮɯ ȭɯ.ÊÖÕÐÛÙÐÓÓÖȮɯÈÕËɯ)ȭɯ/ÖÕÊÌȮɯɁ%ÐÕÈÕÊÐÈÓɯÛÌÊÏÕÖÓÖÎÐÌÚɯÈÕËɯ

ÙÌÎÜÓÈÛÐÖÕȯɯ ɯ×ÙÖÎÙÌÚÚɯÙÌ×ÖÙÛȮɂɯ"$,+ Ȯɯ,ÌßÐÊÖȮɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÊÌÔÓÈȭÖÙÎɤŗÕÛÌÊÏɤËÖÊÚɤŗÕÛÌÊÏɪÙÌÎÜÓÈÛÐÖÕɪÚÜÙÝÌàȭ×ËÍ 

Ȼƛȼɯ,Ê*ÐÕÚÌàɯȫɯ"ÖÔ×ÈÕàȮɯɁ2ÛÈÛÌɯÖÍɯÊÖÕÚÜÔÌÙɯËÐÎÐÛÈÓɯ×ÈàÔÌÕÛÚɯÐÕɯƖƔƖƘȮɂɯ.ÊÛȭɯƖƙȮɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÔÊÒÐÕÚÌàȭÊÖÔɤÐÕËÜÚÛÙÐÌÚɤŗÕÈÕÊÐÈÓɪÚÌÙÝÐÊÌÚɤÖÜÙɪÐÕÚÐÎÏÛÚɤÉÈÕÒÐÕÎɪÔÈŲÌÙÚɤÚÛÈÛÌɪÖÍɪÊÖÕÚÜÔÌÙɪ

ËÐÎÐÛÈÓɪ×ÈàÔÌÕÛÚɪÐÕɪƖƔƖƘ 

ȻƜȼɯ3ÙÈÊÌÈÉÓÌȮɯɁƖƔƖƘɯÚÛÈÛÌɯÖÍɯ /(ɯÚÌÊÜÙÐÛàȯɯ%ÐÕÈÕÊÐÈÓɯÚÌÙÝÐÊÌÚȮɂɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÛÙÈÊÌÈÉÓÌȭÈÐɤÞ×ɪÊÖÕÛÌÕÛɤÜ×ÓÖÈËÚɤƖƔƖƘɤƔƚɤÙÌ×ÖÙÛɍƖƔƖƘɪÚÛÈÛÌɪÖÍɪÈ×ÐɪÚÌÊÜÙÐÛàɪŗÕÈÕÊÐÈÓɪÚÌÙÝÐÊÌÚȭ×ËÍ 

ȻƝȼɯ ÒÈÔÈÐɯ3ÌÊÏÕÖÓÖÎÐÌÚȮɯɁ##Ö2ɯÈŲÈÊÒÌÙÚɯÐÕÊÙÌÈÚÌɯÛÈÙÎÌÛÐÕÎɯÖÍɯÎÓÖÉÈÓɯŗÕÈÕÊÐÈÓɯÚÌÊÛÖÙȮɯÈÊÊÖÙËÐÕÎɯÛÖɯ%2ɪ(2 "ɯ

ÈÕËɯ ÒÈÔÈÐɯÙÌ×ÖÙÛȮɂɯ)ÜÕȭɯƕƔȮɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÈÒÈÔÈÐȭÊÖÔɤÕÌÞÚÙÖÖÔɤ×ÙÌÚÚɪ

ÙÌÓÌÈÚÌɤËËÖÚɪÈŲÈÊÒÌÙÚɪÐÕÊÙÌÈÚÌɪÛÈÙÎÌÛÐÕÎɪÖÍɪÎÓÖÉÈÓɪŗÕÈÕÊÐÈÓɪÚÌÊÛÖÙɪÈÊÊÖÙËÐÕÎɪÛÖɪÍÚɪÐÚÈÊɪÈÕËɪÈÒÈÔÈÐɪÙÌ×ÖÙÛ 

ȻƕƔȼɯ/Èàɯ3ÏÌÖÙàȮɯɁ'ÖÞɯŗÕÛÌÊÏɯÊÈÕɯÏÌÓ×ɯÚÊÏÖÖÓÚɯÊÙÌÈÛÌɯÈɯÔÖÙÌɯÌØÜÐÛÈÉÓÌɯÌÕÝÐÙÖÕÔÌÕÛɯÍÖÙɯÈÓÓɯÚÛÜËÌÕÛÚȮɂɯ,ÌËÐÜÔȮɯ

 ×ÙȭɯƕƚȮɯƖƔƖƕȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×Úȯɤɤ×ÈàÛÏÌÖÙàȭÔÌËÐÜÔȭÊÖÔɤÏÖÞɪŗÕÛÌÊÏɪÊÈÕɪÏÌÓ×ɪÚÊÏÖÖÓÚɪÊÙÌÈÛÌɪÈɪÔÖÙÌɪ

ÌØÜÐÛÈÉÓÌɪÌÕÝÐÙÖÕÔÌÕÛɪÍÖÙɪÈÓÓɪÚÛÜËÌÕÛÚɪÍƚËƔƔÈƚƘƙƙƗƘ 

Ȼƕƕȼɯ3ÙÈÕÚÈÊÛȮɯɁ3ÙÈÕÚÈÊÛɯÐÕÛÌÎÙÈÛÌËɯ×ÈàÔÌÕÛÚȮɂɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÛÙÈÕÚÈÊÛÊÈÔ×ÜÚȭÊÖÔɤÚÖÓÜÛÐÖÕÚɤÐÕÛÌÎÙÈÛÌËɪ×ÈàÔÌÕÛÚ 

ȻƕƖȼɯ/ȭɯ%ÌÙÙÌÐÙÈȮɯɁ!ÌÕÌŗÛÚɯÖÍɯŗÕÛÌÊÏɯÐÕÕÖÝÈÛÐÖÕÚɯÐÕɯÍÜÕËÙÈÐÚÐÕÎɯÈÕËɯËÖÕÈÛÐÖÕÚȮɂɯ%ÐÕÈÕÊÌɯ,ÈÎÕÈÛÌÚȮɯ#ÌÊȭɯƕƔȮɯƖƔƖƗȭɯ

Ȼ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭŗÕÈÕÊÌÔÈÎÕÈÛÌÚȭÊÖÔɤŗÕÛÌÊÏɤÉÌÕÌŗÛÚɪÖÍɪŗÕÛÌÊÏɪÐÕÕÖÝÈÛÐÖÕÚɪÐÕɪÍÜÕËÙÈÐÚÐÕÎɪ

ÈÕËɪËÖÕÈÛÐÖÕÚ 

ȻƕƗȼɯ*ȭɯ2ȭɯ$ÐÊÏÓÌÙɯÈÕËɯ$ȭɯ2ÊÏÞÈÉȮɯɁ$ÝÈÓÜÈÛÐÕÎɯÙÖÉÖɪÈËÝÐÚÖÙÚɯÛÏÙÖÜÎÏɯÉÌÏÈÝÐÖÙÈÓɯŗÕÈÕÊÌȯɯ ɯÊÙÐÛÐÊÈÓɯÙÌÝÐÌÞɯÖÍɯ

ÛÌÊÏÕÖÓÖÎàɯ×ÖÛÌÕÛÐÈÓȮɯÙÈÛÐÖÕÈÓÐÛàȮɯÈÕËɯÐÕÝÌÚÛÖÙɯÌß×ÌÊÛÈÛÐÖÕÚȮɂɯ%ÙÖÕÛȭɯ!ÌÏÈÝȭɯ$ÊÖÕȭȮɯ.ÊÛȭɯƖƜȮɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼȭɯ

 ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÍÙÖÕÛÐÌÙÚÐÕȭÖÙÎɤÈÙÛÐÊÓÌÚɤƕƔȭƗƗƜƝɤÍÙÉÏÌȭƖƔƖƘȭƕƘƜƝƕƙƝɤ×ËÍ 

ȻƕƘȼɯ ȭɯ!ÌÕÚÖÕȮɯɁƝɯÉÌÚÛɯÐÕÝÌÚÛÔÌÕÛɯÈ××ÚɯÍÖÙɯÉÌÎÐÕÕÌÙÚȮɂɯ-ÌÙË6ÈÓÓÌÛȮɯ-ÖÝȭɯƗȮɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÕÌÙËÞÈÓÓÌÛȭÊÖÔɤÉÌÚÛɤÐÕÝÌÚÛÐÕÎɤÐÕÝÌÚÛÔÌÕÛɪÈ××Ú 
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Ȼƕƙȼɯ,ȭɯ ÕËÌÙÚÖÕȮɯɁ/ÈàÔÌÕÛɯÈ××ÚɯÓÐÒÌɯ5ÌÕÔÖɯÈÕËɯ"ÈÚÏɯ ××ɯÉÙÐÕÎɯÊÖÕÝÌÕÐÌÕÊÌɭÈÕËɯÚÌÊÜÙÐÛàɯÊÖÕÊÌÙÕÚɭÛÖɯ

ÚÖÔÌɯÜÚÌÙÚȮɂɯ/ÌÞɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÌÙȮɯ2Ì×ÛȭɯƜȮɯƖƔƖƖȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭ×ÌÞÙÌÚÌÈÙÊÏȭÖÙÎɤÚÏÖÙÛɪ

ÙÌÈËÚɤƖƔƖƖɤƔƝɤƔƜɤ×ÈàÔÌÕÛɪÈ××ÚɪÓÐÒÌɪÝÌÕÔÖɪÈÕËɪÊÈÚÏɪÈ××ɪÉÙÐÕÎɪÊÖÕÝÌÕÐÌÕÊÌɪÈÕËɪÚÌÊÜÙÐÛàɪÊÖÕÊÌÙÕÚɪÛÖɪÚÖÔÌɪ

ÜÚÌÙÚ 

Ȼƕƚȼɯ)ȭɯ%ÙÜÏÓÐÕÎÌÙȮɯɁ$ØÜÐÍÈßɯËÈÛÈɯÉÙÌÈÊÏɯ% 0ȯɯ6ÏÈÛɯÏÈ××ÌÕÌËȮɯÞÏÖɯÞÈÚɯÈřÌÊÛÌËȮɯÞÏÈÛɯÞÈÚɯÛÏÌɯÐÔ×ÈÊÛȳɂɯ"2.Ȯɯ

%ÌÉȭɯƕƖȮɯƖƔƖƔȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÊÚÖÖÕÓÐÕÌȭÊÖÔɤÈÙÛÐÊÓÌɤƙƚƛƜƗƗɤÌØÜÐÍÈßɪËÈÛÈɪÉÙÌÈÊÏɪÍÈØɪÞÏÈÛɪ

ÏÈ××ÌÕÌËɪÞÏÖɪÞÈÚɪÈřÌÊÛÌËɪÞÏÈÛɪÞÈÚɪÛÏÌɪÐÔ×ÈÊÛȭÏÛÔÓ 

Ȼƕƛȼɯ5ȭɯ,ÈÕÐȮɯɁ"àÉÌÙÚÌÊÜÙÐÛàɯÈÕËɯŗÕÛÌÊÏɯÈÛɯÈɯÊÙÖÚÚÙÖÈËÚȮɂɯ(2 " ɯ)ȭȮɯÝÖÓȭɯƖȮɯ××ȭɯƕɬƛȮɯƖƔƕƝȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÐÚÈÊÈȭÖÙÎɤɪɤÔÌËÐÈɤŗÓÌÚɤÐÚÈÊÈË×ɤ×ÙÖÑÌÊÛɤÐÚÈÊÈɤÈÙÛÐÊÓÌÚɤÑÖÜÙÕÈÓɤƖƔƕƝɤÝÖÓÜÔÌɪƕɤÊàÉÌÙÚÌÊÜÙÐÛàɪÈÕËɪ

ŗÕÛÌÊÏɪÈÛɪÈɪÊÙÖÚÚÙÖÈËÚɍÑÖÈɍÌÕÎɍƔƖƕƝ 

ȻƕƜȼɯ!ȭɯ*ÖÙÕɯÈÕËɯ!ȭɯ ÓÝÐÕÌȮɯɁ%ÐÕÛÌÊÏɯÓÈÞÚɯÈÕËɯÙÌÎÜÓÈÛÐÖÕÚɯ42 ɯƖƔƖƙȮɂɯ(ÕÛȭɯ"ÖÔ×ÈÙȭɯ+ÌÎÈÓɯ&ÜÐËÌȮɯ%ÌÉȭɯƛȮɯƖƔƖƙȭɯ

Ȼ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÐÊÓÎȭÊÖÔɤ×ÙÈÊÛÐÊÌɪÈÙÌÈÚɤŗÕÛÌÊÏɪÓÈÞÚɪÈÕËɪÙÌÎÜÓÈÛÐÖÕÚɤÜÚÈ 

ȻƕƝȼɯ!ÖÈÙËɯÖÍɯ&ÖÝÌÙÕÖÙÚɯÖÍɯÛÏÌɯ%ÌËÌÙÈÓɯ1ÌÚÌÙÝÌɯ2àÚÛÌÔȮɯɁ2Ü×ÌÙÝÐÚÐÖÕɯÈÕËɯÙÌÎÜÓÈÛÐÖÕɯÙÌ×ÖÙÛȮɂɯ,ÈàɯƖƔƖƗȭɯ

Ȼ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÍÌËÌÙÈÓÙÌÚÌÙÝÌȭÎÖÝɤ×ÜÉÓÐÊÈÛÐÖÕÚɤŗÓÌÚɤƖƔƖƗƔƙɪÚÜ×ÌÙÝÐÚÐÖÕɪÈÕËɪÙÌÎÜÓÈÛÐÖÕɪ

ÙÌ×ÖÙÛȭ×ËÍ 

ȻƖƔȼɯ%ȭɯ1ÌÚÛÖàȮɯɁ1ÌÎÜÓÈÛÐÕÎɯŗÕÛÌÊÏȯɯ6ÏÈÛɯÐÚɯÎÖÐÕÎɯÖÕȮɯÈÕËɯÞÏÌÙÌɯÈÙÌɯÛÏÌɯÊÏÈÓÓÌÕÎÌÚȳɂɯ!ÈÕÒɯÍÖÙɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ

2ÌŲÓÌÔÌÕÛÚȮɯ.ÊÛȭɯƕƛȮɯƖƔƕƝȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÉÐÚȭÖÙÎɤÚ×ÌÌÊÏÌÚɤÚ×ƕƝƕƔƕƛÈȭÏÛÔ 

ȻƖƕȼɯ-ÈÛÐÖÕÈÓɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ2ÛÈÕËÈÙËÚɯÈÕËɯ3ÌÊÏÕÖÓÖÎàȮɯɁ%ÙÈÔÌÞÖÙÒɯÍÖÙɯÐÔ×ÙÖÝÐÕÎɯÊÙÐÛÐÊÈÓɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯ

ÊàÉÌÙÚÌÊÜÙÐÛàȮɂɯ ×ÙȭɯƕƚȮɯƖƔƕƜȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÕÝÓ×ÜÉÚȭÕÐÚÛȭÎÖÝɤÕÐÚÛ×ÜÉÚɤ"26/ɤ-(23ȭ"26/ȭƔƘƕƚƖƔƕƜȭ×ËÍ 

ȻƖƖȼɯ-ÈÛÐÖÕÈÓɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ2ÛÈÕËÈÙËÚɯÈÕËɯ3ÌÊÏÕÖÓÖÎàȮɯɁ2ÌÊÜÙÐÛàɯÈÕËɯ×ÙÐÝÈÊàɯÊÖÕÛÙÖÓÚɯÍÖÙɯÐÕÍÖÙÔÈÛÐÖÕɯÚàÚÛÌÔÚɯ

ÈÕËɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɂɯ-(23ɯ2/ɯƜƔƔɪƙƗȮɯ1ÌÝȭɯƙȮɯ2Ì×ÛȭɯƖƔƖƔȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƚƔƖƜɤ-(23ȭ2/ȭƜƔƔɪƙƗÙƙ 

ȻƖƗȼɯ"ÌÕÛÌÙɯÍÖÙɯ(ÕÛÌÙÕÌÛɯ2ÌÊÜÙÐÛàȮɯɁ3ÏÌɯƕƜɯ"(2ɯÊÙÐÛÐÊÈÓɯÚÌÊÜÙÐÛàɯÊÖÕÛÙÖÓÚȮɂɯÈÊÊÌÚÚÌËɯ-ÖÝȭɯƕƙȮɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ

 ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÊÐÚÌÊÜÙÐÛàȭÖÙÎɤÊÖÕÛÙÖÓÚɤÊÐÚɪÊÖÕÛÙÖÓÚɪÓÐÚÛ 

ȻƖƘȼɯ-0 ȮɯɁ(2.ɯƖƛƔƔƕȯƖƔƖƖɯÐÕÍÖÙÔÈÛÐÖÕɯÚÌÊÜÙÐÛàɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÎÜÐËÌȮɂɯƖƔƖƖȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÕØÈȭÊÖÔɤÎÌÛÔÌËÐÈɤÈÌƕƖÊƝƘƙɪƘËÉÉɪƘÉƛƗɪÈƘÌƗɪƝƝƚƖƚƕÈƙƘƔÈÍɤ-0 ɪ(2.ɪƖƛƔƔƕɪ(Ô×ÓÌÔÌÕÛÈÛÐÖÕɪ

&ÜÐËÌȭ×ËÍ 

ȻƖƙȼɯ5ÌÙÐáÖÕȮɯɁƖƔƖƘɯËÈÛÈɯÉÙÌÈÊÏɯÐÕÝÌÚÛÐÎÈÛÐÖÕÚɯÙÌ×ÖÙÛȮɂɯƖƔƖƘȭɯȻ.ÕÓÐÕÌȼɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÝÌÙÐáÖÕȭÊÖÔɤÉÜÚÐÕÌÚÚɤÙÌÚÖÜÙÊÌÚɤÙÌ×ÖÙÛÚɤƖƔƖƘɪËÉÐÙɪËÈÛÈɪÉÙÌÈÊÏɪÐÕÝÌÚÛÐÎÈÛÐÖÕÚɪÙÌ×ÖÙÛȭ×ËÍ 

ȻƖƚȼɯ.ȭɯ.ÕÞÜÌÎÉÜÊÏÐȮɯ ȭɯ(ÉÐàÌàÌȮɯ)ȭɯ.ÒÖÓÖȮɯÈÕËɯ2ȭɯ ËÌÕÐÑÐȮɯɁ"àÉÌÙÚÌÊÜÙÐÛàɯÙÐÚÒÚɯÐÕɯÛÏÌɯŗÕÛÌÊÏɯÌÊÖÚàÚÛÌÔȯɯ

1ÌÎÜÓÈÛÖÙàɯÈÕËɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯ×ÌÙÚ×ÌÊÛÐÝÌÚȮɂɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯÐÕɯ/ÏàÚÐÊÈÓɯ2ÊÐÌÕÊÌÚȮɯƝȹƘȺȮɯƝƘƛɪƝƚƛȮɯƖƔƖƗȭɯȻ.ÕÓÐÕÌȼɯ

 ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÙÌÚÌÈÙÊÏÎÈÛÌȭÕÌÛɤ×ÜÉÓÐÊÈÛÐÖÕɤƗƝƛƛƖƔƗƗƔɍ"àÉÌÙÚÌÊÜÙÐÛàɍ1ÐÚÒÚɍÐÕɍÛÏÌɍ%ÐÕÛÌÊÏɍ$ÊÖÚàÚÛÌÔɍ1ÌÎÜÓÈÛ

ÖÙàɍÈÕËɍ3ÌÊÏÕÖÓÖÎÐÊÈÓɍ/ÌÙÚ×ÌÊÛÐÝÌÚ 
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ȻƖƛȼɯ1ȭɯ)ÈÐÕȮɯ2ȭɯ*ÜÔÈÙȮɯ*ȭɯ2ÖÖËȮɯ2ȭɯ&ÙÐÔÈȮɯÈÕËɯ1ȭɯ1Ü×ÌÐÒÈɪ ×ÖÎÈȮɯɁ ɯÚàÚÛÌÔÈÛÐÊɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÖÍɯÛÏÌɯÙÐÚÒɯ

ÓÈÕËÚÊÈ×ÌɯÐÕɯŗÕÛÌÊÏȮɂɯ,#/(ȮɯƕƕȹƖȺȮɯƗƚȮɯƖƔƖƗȭɯȻ.ÕÓÐÕÌȼɯ ÝÈÐÓÈÉÓÌȯɯÏŲ×ÚȯɤɤÞÞÞȭÔË×ÐȭÊÖÔɤƖƖƖƛɪƝƔƝƕɤƕƕɤƖɤƗƚ 

ȻƖƜȼɯ#ȭɯ(ÔÙÌÎÜÕɯÌÛɯÈÓȭȮɯɁ&ÓÖÉÈÓɯÉÈÕÒÐÕÎɯÈÕÕÜÈÓɯÙÌÝÐÌÞɯƖƔƖƙȯɯ6Ïàɯ×ÙÌÊÐÚÐÖÕȮɯÕÖÛɯÏÌÍÛȮɯËÌŗÕÌÚɯÛÏÌɯÍÜÛÜÙÌɯÖÍɯ

ÉÈÕÒÐÕÎȮɂɯ,Ê*ÐÕÚÌàɯȫɯ"ÖÔ×ÈÕàȮɯ.ÊÛȭɯƖƗȮɯƖƔƖƙȭɯȻ.ÕÓÐÕÌȼȭɯ ÝÈÐÓÈÉÓÌȯɯ

ÏŲ×ÚȯɤɤÞÞÞȭÔÊÒÐÕÚÌàȭÊÖÔɤÐÕËÜÚÛÙÐÌÚɤŗÕÈÕÊÐÈÓɪÚÌÙÝÐÊÌÚɤÖÜÙɪÐÕÚÐÎÏÛÚɤÎÓÖÉÈÓɪÉÈÕÒÐÕÎɪÈÕÕÜÈÓɪÙÌÝÐÌÞ 
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#ÌÊÐÚÐÖÕɯ2Ü××ÖÙÛɯ2àÚÛÌÔÚɯ

ȹ#22ȺȮɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎȮɯÈÕËɯ
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(ÕÛÌÎÙÈÛÐÕÎɯ/ÏÐÓÖÚÖ×ÏÐÊÈÓɯ1ÌÈÚÖÕÐÕÎɯÐÕÛÖɯ++,ɯ%ÈÊÛɪ"ÏÌÊÒÐÕÎɯÍÖÙɯ(ÕÛÌÙ×ÙÌÛÈÉÓÌɯ5ÌÙÐŗÊÈÛÐÖÕ 

&ÈÐÈɯ,ÈÙÈÓÓÈȮɯ ÕËÙÌÚɯ%ÖÙÛÐÕÖ 

-84Ȯɯ-8Ȯɯ-8Ȯɯ42  

 

 

(ÕÛÌÎÙÈÛÐÕÎɯ/ÏÐÓÖÚÖ×ÏÐÊÈÓɯ1ÌÈÚÖÕÐÕÎɯÐÕÛÖɯ++,ɪ!ÈÚÌËɯ%ÈÊÛɪ"ÏÌÊÒÐÕÎȯɯ ɯ%ÙÈÔÌÞÖÙÒɯÍÖÙɯ(ÕÛÌÙ×ÙÌÛÈÉÓÌɯ

5ÌÙÐŗÊÈÛÐÖÕ 

 

&ÈÐÈɯ,ÈÙÈÓÓÈ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÎÔƗƙƗƖɑÕàÜȭÌËÜ 

 

#Ùȭɯ ÕËÙÌÚɯ%ÖÙÛÐÕÖ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÈÎÍƖƘƝɑÕàÜȭÌËÜ 

 

 !231 "3 

 ÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÚàÚÛÌÔÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÌßÊÌÓɯÈÛɯÐËÌÕÛÐÍàÐÕÎɯÈÕËɯÊÓÈÚÚÐÍàÐÕÎɯÚÛÈÛÌÔÌÕÛÚɯÉÜÛɯÊÈÕÕÖÛɯ

ÊÓÌÈÙÓàɯÌß×ÓÈÐÕɯÛÏÌÐÙɯÙÌÈÚÖÕÐÕÎȮɯÓÐÔÐÛÐÕÎɯÛÏÌÐÙɯÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯ×ÙÈÊÛÐÊÈÓɯÈËÖ×ÛÐÖÕȭɯ3ÏÐÚɯÙÌÚÌÈÙÊÏɯÈËËÙÌÚÚÌÚɯÛÏÌɯ

ÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÎÈ×ɯÉàɯËÌÝÌÓÖ×ÐÕÎɯÈɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯÎÙÖÜÕËÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÙÈÔÌÞÖÙÒɯÛÏÈÛɯÐÕÛÌÎÙÈÛÌÚɯ

Ì×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯËÐÙÌÊÛÓàɯÐÕÛÖɯÈɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓɯȹ++,Ⱥɯ×Ð×ÌÓÐÕÌȭɯ3ÏÌɯÚàÚÛÌÔɯÌÔ×ÓÖàÚɯ

ÛÏÙÌÌɯÚÌØÜÌÕÛÐÈÓɯÎÈÛÌÚȯɯÈɯ/ÈÜÓÐɪ%ÙÈÕÒÍÜÙÛɯ/ÙÌɪ"ÏÌÊÒɯŗÓÛÌÙÐÕÎɯÍÖÙɯÊÖÏÌÙÌÕÊÌɯÈÕËɯÍÈÓÚÐŗÈÉÐÓÐÛàȮɯÈÕɯ$×ÐÚÛÌÔÖÓÖÎàɯ

&ÈÛÌɯÈ××ÓàÐÕÎɯÛÏÌɯ"1  /ɯÛÌÚÛɯÛÖɯÌÝÈÓÜÈÛÌɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÈÕɯ$ÛÏÐÊÚɯ&ÈÛÌɯÈÚÚÌÚÚÐÕÎɯÖÔÐÚÚÐÖÕȮɯÍÙÈÔÐÕÎȮɯ

ÈÕËɯÔÈÕÐ×ÜÓÈÛÐÖÕɯÛÏÙÖÜÎÏɯ2/)ɯÈÕËɯ1ÈÞÓÚÐÈÕɯ×ÙÐÕÊÐ×ÓÌÚȭɯ3ÏÐÚɯÈÙÊÏÐÛÌÊÛÜÙÌɯÛÙÈÕÚÍÖÙÔÚɯÖ×ÈØÜÌɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯ

ÐÕÛÖɯÛÙÈÕÚ×ÈÙÌÕÛȮɯÈÊÊÖÜÕÛÈÉÓÌɯÌÝÈÓÜÈÛÐÖÕÚȭɯ4ÚÐÕÎɯ&/3ɪƘɯÈÚɯÛÏÌɯÙÌÈÚÖÕÐÕÎɯÌÕÎÐÕÌȮɯÛÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÞÈÚɯ

ÌÝÈÓÜÈÛÌËɯÖÕɯÛÞÖɯËÈÛÈÚÌÛÚȯɯƜƔƔɯ/ÖÓÐÛÐ%ÈÊÛɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯÈÕËɯƜƔƔɯÚàÕÛÏÌÛÐÊɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚȭɯ$ÈÊÏɯÊÓÈÐÔɯ

ÜÕËÌÙÞÌÕÛɯÛÏÌɯÊÖÔ×ÓÌÛÌɯÙÌÈÚÖÕÐÕÎɯ×Ð×ÌÓÐÕÌȮɯÎÌÕÌÙÈÛÐÕÎɯÝÌÙËÐÊÛÚȮɯ"1  /ɯÚÊÖÙÌÚȮɯÌÛÏÐÊÈÓɯŘÈÎÚȮɯÈÕËɯÌß×ÓÈÕÈÛÖÙàɯ

ÑÜÚÛÐŗÊÈÛÐÖÕÚȭɯ1ÌÚÜÓÛÚɯÙÌÝÌÈÓɯÈɯÚÐÎÕÐŗÊÈÕÛɯËÖÔÈÐÕɯÚ×ÓÐÛȯɯÕÌÈÙɪ×ÌÙÍÌÊÛɯÈÊÊÜÙÈÊàɯÖÕɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯȹ×ÙÌÊÐÚÐÖÕɯ

ƔȭƝƝƚȮɯƝƝȭƛǔɯÈÎÙÌÌÔÌÕÛȺɯÝÌÙÚÜÚɯÔÖËÌÙÈÛÌɯÉÜÛɯÊÖÕÚÐÚÛÌÕÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯ×ÖÓÐÛÐÊÈÓɯÚÛÈÛÌÔÌÕÛÚɯȹ×ÙÌÊÐÚÐÖÕɯƔȭƜƘƜȮɯ

ƛƙȭƘǔɯÈÎÙÌÌÔÌÕÛȺȮɯÞÏÌÙÌɯÈÔÉÐÎÜÐÛàɯÈÕËɯÍÙÈÔÐÕÎɯÊÖÔ×ÓÐÊÈÛÌɯÝÌÙÐŗÊÈÛÐÖÕȭɯ3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÐÔ×ÙÖÝÌËɯ

ÙÌÈÚÖÕÐÕÎɯÊÓÈÙÐÛàȮɯÌß×ÖÚÌËɯÌ×ÐÚÛÌÔÐÊɯÞÌÈÒÕÌÚÚÌÚɯÐÕɯÚÖÜÙÊÌÚȮɯÈÕËɯÚÜÙÍÈÊÌËɯÌÛÏÐÊÈÓɯÊÖÕÊÌÙÕÚɭ×ÈÙÛÐÊÜÓÈÙÓàɯ

ÍÙÈÔÐÕÎɯËÐÚÛÖÙÛÐÖÕÚɭÛÏÈÛɯÚÛÈÕËÈÙËɯÊÓÈÚÚÐŗÌÙÚɯÖÝÌÙÓÖÖÒȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯ

ÙÌÈÚÖÕÐÕÎɯÌÕÏÈÕÊÌÚɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÞÐÛÏÖÜÛɯÚÈÊÙÐŗÊÐÕÎɯÛÌÊÏÕÐÊÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ3ÏÌɯ

ÍÙÈÔÌÞÖÙÒɯÙÌ×ÖÚÐÛÐÖÕÚɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÙÖÔɯ×ÜÙÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÛÖɯÐÕÛÌÙ×ÙÌÛÐÝÌɯ×ÙÈÊÛÐÊÌȮɯ×ÙÖÝÐËÐÕÎɯÈɯ

ÝÐÈÉÓÌɯÔÖËÌÓɯÍÖÙɯÏàÉÙÐËɯÏÜÔÈÕɪ (ɯÝÌÙÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚɯÐÕɯËÌÔÖÊÙÈÛÐÊɯÐÕÍÖÙÔÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 
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*ÌàÞÖÙËÚȯɯɯ ÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȮɯ$ß×ÓÈÐÕÈÉÓÌɯ (Ȯɯ+ÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȮɯ$×ÐÚÛÌÔÐÊɯÙÌÈÚÖÕÐÕÎȮɯ (ɯ

ÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯ,ÐÚÐÕÍÖÙÔÈÛÐÖÕɯËÌÛÌÊÛÐÖÕ 

 

(-31.#4"3(.- 

+ÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓàɯËÌ×ÓÖàÌËɯÉàɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÛÖɯÈÜÛÖÔÈÛÌɯÒÕÖÞÓÌËÎÌɪÐÕÛÌÕÚÐÝÌɯ

Ö×ÌÙÈÛÐÖÕÚɯÐÕÊÓÜËÐÕÎɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕÈÓàÚÐÚȮɯÊÖÕÛÌÕÛɯÔÖËÌÙÈÛÐÖÕȮɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÈÚÚÌÚÚÔÌÕÛȭɯ%ÈÊÛÜÈÓɯ

ÝÌÙÐŗÊÈÛÐÖÕɭËÌÛÌÙÔÐÕÐÕÎɯÞÏÈÛɯÐÚɯɆÛÙÜÌɆɯÐÕɯÈÕɯÌÕÝÐÙÖÕÔÌÕÛɯÚÏÈ×ÌËɯÉàɯËÐÎÐÛÈÓɯ×ÓÈÛÍÖÙÔÚȮɯ×ÖÓÐÛÐÊÈÓɯËÐÚÊÖÜÙÚÌȮɯ

ÈÕËɯÚÊÐÌÕÛÐŗÊɯÜÕÊÌÙÛÈÐÕÛàɭÙÌ×ÙÌÚÌÕÛÚɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÊÏÈÓÓÌÕÎÐÕÎɯÈ××ÓÐÊÈÛÐÖÕÚɯÞÐÛÏÐÕɯÛÏÐÚɯÉÙÖÈËÌÙɯ

ÛÙÈÕÚÍÖÙÔÈÛÐÖÕȭɯ Úɯ (ɯÚàÚÛÌÔÚɯÉÌÊÖÔÌɯÔÖÙÌɯ×ÙÌÝÈÓÌÕÛɯÐÕɯÝÌÙÐŗÊÈÛÐÖÕɯÞÖÙÒŘÖÞÚȮɯÊÖÕÊÌÙÕÚɯÈÙÖÜÕËɯÈÊÊÜÙÈÊàȮɯ

ÛÙÈÕÚ×ÈÙÌÕÊàȮɯÈÕËɯÛÙÜÚÛɯÏÈÝÌɯÉÌÊÖÔÌɯÊÌÕÛÙÈÓɯÛÖɯÙÌÚ×ÖÕÚÐÉÓÌɯËÌ×ÓÖàÔÌÕÛȭ 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÈËËÙÌÚÚÌÚɯÈɯÚ×ÌÊÐŗÊɯÎÈ×ɯÐÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȯɯÞÏÐÓÌɯÌßÐÚÛÐÕÎɯÚàÚÛÌÔÚɯÊÈÕɯÐËÌÕÛÐÍàɯÊÓÈÐÔÚȮɯ

ÙÌÛÙÐÌÝÌɯÌÝÐËÌÕÊÌȮɯÈÕËɯÎÌÕÌÙÈÛÌɯÝÌÙËÐÊÛÚȮɯÛÏÌàɯ×ÙÖÝÐËÌɯÓÐÔÐÛÌËɯÐÕÚÐÎÏÛɯÐÕÛÖɯÏÖÞɯÛÏÖÚÌɯËÌÊÐÚÐÖÕÚɯÈÙÌɯÔÈËÌɯÖÙɯ

ÞÏàɯ×ÈÙÛÐÊÜÓÈÙɯÚÖÜÙÊÌÚɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕÚɯÈÙÌɯ×ÙÐÖÙÐÛÐáÌËȭɯ3ÏÐÚɯÖ×ÈÊÐÛàɯÓÐÔÐÛÚɯÛÏÌÐÙɯÜÛÐÓÐÛàɯÐÕɯÊÖÕÛÌßÛÚɯÞÏÌÙÌɯ

ÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÕËɯÊÙÌËÐÉÐÓÐÛàɯÔÈŲÌÙɯÈÚɯÔÜÊÏɯÈÚɯÈÊÊÜÙÈÊàȭɯ#ÌÝÌÓÖ×ÐÕÎɯ (ɯÚàÚÛÌÔÚɯÛÏÈÛɯÊÈÕɯÌß×ÓÈÐÕɯÛÏÌÐÙɯ

ÙÌÈÚÖÕÐÕÎɯÐÕɯÞÈàÚɯÈÓÐÎÕÌËɯÞÐÛÏɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÚÛÈÕËÈÙËÚɯÐÚɯÛÏÌÙÌÍÖÙÌɯÈÚɯÐÔ×ÖÙÛÈÕÛɯÈÚɯÐÔ×ÙÖÝÐÕÎɯÙÈÞɯ

×ÌÙÍÖÙÔÈÕÊÌɯÔÌÛÙÐÊÚȭ 

3ÖɯÈËËÙÌÚÚɯÛÏÐÚɯÊÏÈÓÓÌÕÎÌȮɯÛÏÐÚɯ×ÙÖÑÌÊÛɯËÌÝÌÓÖ×ÚɯÈɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯ×Ð×ÌÓÐÕÌɯÛÏÈÛɯÐÕÛÌÎÙÈÛÌÚɯ

×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯËÐÙÌÊÛÓàɯÐÕÛÖɯÈÕɯ++,ɪËÙÐÝÌÕɯÞÖÙÒŘÖÞȭɯ3ÏÌɯÚàÚÛÌÔɯÙÌÛÈÐÕÚɯÚÛÈÕËÈÙËɯÈÜÛÖÔÈÛÌËɯ

ÝÌÙÐŗÊÈÛÐÖÕɯÊÖÔ×ÖÕÌÕÛÚɭÊÓÈÐÔɯËÌÛÌÊÛÐÖÕȮɯÌÝÐËÌÕÊÌɯÙÌÛÙÐÌÝÈÓȮɯÈÕËɯÝÌÙËÐÊÛɯÎÌÕÌÙÈÛÐÖÕɭÞÏÐÓÌɯÈËËÐÕÎɯÛÏÙÌÌɯ

ÐÕÛÌÙ×ÙÌÛÐÝÌɯÓÈàÌÙÚȯɯÈɯ/ÈÜÓÐɪ%ÙÈÕÒÍÜÙÛɯ/ÙÌɪ"ÏÌÊÒɯÈÚÚÌÚÚÐÕÎɯÊÖÏÌÙÌÕÊÌɯÈÕËɯÍÈÓÚÐŗÈÉÐÓÐÛàȮɯÈÕɯ$×ÐÚÛÌÔÖÓÖÎàɯ&ÈÛÌɯ

È××ÓàÐÕÎɯÛÏÌɯ"1  /ɯÛÌÚÛɯÛÖɯÌÝÈÓÜÈÛÌɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÈÕɯ$ÛÏÐÊÚɯ&ÈÛÌɯÎÙÖÜÕËÌËɯÐÕɯÑÖÜÙÕÈÓÐÚÛÐÊɯÈÕËɯ

1ÈÞÓÚÐÈÕɯ×ÙÐÕÊÐ×ÓÌÚɯÛÖɯËÌÛÌÊÛɯÖÔÐÚÚÐÖÕȮɯÍÙÈÔÐÕÎȮɯÈÕËɯÔÈÕÐ×ÜÓÈÛÐÖÕȭɯ4ÚÐÕÎɯ.×ÌÕ (ɅÚɯ&/3ɪƘɯÈÚɯÛÏÌɯÙÌÈÚÖÕÐÕÎɯ

ÌÕÎÐÕÌȮɯÛÏÌÚÌɯÌÓÌÔÌÕÛÚɯÛÙÈÕÚÍÖÙÔɯÈɯÛÙÈËÐÛÐÖÕÈÓɯÊÓÈÚÚÐŗÌÙɯÐÕÛÖɯÈɯÚÛÙÜÊÛÜÙÌËȮɯÛÙÈÕÚ×ÈÙÌÕÛɯËÌÊÐÚÐÖÕɪÚÜ××ÖÙÛɯÛÖÖÓȭ 

1ÌÊÌÕÛɯÈËÝÈÕÊÌÚɯÐÕɯÛÙÈÕÚÍÖÙÔÌÙɪÉÈÚÌËɯ++,ÚɯÈÕËɯÙÌÛÙÐÌÝÈÓɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯ×ÙÖÝÐËÌɯÛÏÌɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÍÖÜÕËÈÛÐÖÕɯ

ÍÖÙɯÛÏÐÚɯÈ××ÙÖÈÊÏȭɯ"ÖÕÛÌÔ×ÖÙÈÙàɯÔÖËÌÓÚɯÓÐÒÌɯ&/3ɪƘɯÊÈÕɯ×ÈÙÚÌɯÜÕÚÛÙÜÊÛÜÙÌËɯÛÌßÛȮɯËÌÊÖÔ×ÖÚÌɯÐÛɯÐÕÛÖɯÝÌÙÐŗÈÉÓÌɯ

ÊÓÈÐÔÚȮɯÈÕËɯÎÌÕÌÙÈÛÌɯÔÜÓÛÐɪÚÛÌ×ɯÙÌÈÚÖÕÐÕÎɯÐÕɯÊÖÕÚÐÚÛÌÕÛɯÍÖÙÔÈÛÚȭɯ1ÌÛÙÐÌÝÈÓɯÚàÚÛÌÔÚɯÚÜÊÏɯÈÚɯ#ÌÕÚÌɯ/ÈÚÚÈÎÌɯ

1ÌÛÙÐÌÝÈÓɯȹ#/1ȺɯÌÕÈÉÓÌɯÚÌÔÈÕÛÐÊɯÌÝÐËÌÕÊÌɯÔÈÛÊÏÐÕÎɯÉÌàÖÕËɯÒÌàÞÖÙËɯÚÌÈÙÊÏɯȹ*ÈÙ×ÜÒÏÐÕɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ3ÏÌÚÌɯ

ÛÖÖÓÚɯÙÌ×ÙÌÚÌÕÛɯÖÝÌÙɯÈɯËÌÊÈËÌɯÖÍɯ×ÙÖÎÙÌÚÚɯÐÕɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯ×ÙÖÊÌÚÚÐÕÎȮɯÐÕÍÖÙÔÈÛÐÖÕɯÙÌÛÙÐÌÝÈÓȮɯÈÕËɯÈÜÛÖÔÈÛÌËɯ

ÝÌÙÐŗÊÈÛÐÖÕȮɯÈÓÙÌÈËàɯÌÕÈÉÓÐÕÎɯÓÈÙÎÌɪÚÊÈÓÌɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÐÕɯÑÖÜÙÕÈÓÐÚÔȮɯÊÐÝÐÊɯÛÌÊÏÕÖÓÖÎàȮɯÈÕËɯÚÊÐÌÕÛÐŗÊɯ

ÊÖÔÔÜÕÐÊÈÛÐÖÕȭɯ6ÏÈÛɯÙÌÔÈÐÕÚɯÜÕËÌÙËÌÝÌÓÖ×ÌËɯÐÚɯÛÏÌɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯÕÖÙÔÈÛÐÝÌɯÙÌÈÚÖÕÐÕÎȯɯÛÏÌɯÈÉÐÓÐÛàɯÍÖÙɯ

ÔÖËÌÓÚɯÛÖɯÑÜÚÛÐÍàɯËÌÊÐÚÐÖÕÚɯÐÕɯÞÈàÚɯÛÏÈÛɯÙÌŘÌÊÛɯÌ×ÐÚÛÌÔÐÊɯÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯÌÛÏÐÊÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàȭ 

 

 ××ÓàÐÕÎɯÛÏÐÚɯÛÌÊÏÕÖÓÖÎàɯÛÖɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÖřÌÙÚɯÊÓÌÈÙɯÉÌÕÌŗÛÚȭɯ ÜÛÖÔÈÛÐÕÎɯÌÈÙÓàɪÚÛÈÎÌɯÝÌÙÐŗÊÈÛÐÖÕɯÈÓÓÖÞÚɯ

ÏÜÔÈÕɯÚ×ÌÊÐÈÓÐÚÛÚɯÛÖɯÍÖÊÜÚɯÖÕɯÈÔÉÐÎÜÖÜÚɯÖÙɯÊÖÕÛÌßÛɪÐÕÛÌÕÚÐÝÌɯÊÈÚÌÚȮɯÐÔ×ÙÖÝÐÕÎɯÚÊÈÓÈÉÐÓÐÛàȭɯ(ÕÊÖÙ×ÖÙÈÛÐÕÎɯ

Ì×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÎÈÛÌÚɯ×ÙÖÔÖÛÌÚɯÊÖÕÚÐÚÛÌÕÛɯÌÝÈÓÜÈÛÐÖÕɯÈÕËɯÙÌËÜÊÌÚɯÙÌÓÐÈÕÊÌɯÖÕɯÐÔ×ÓÐÊÐÛɯÈÚÚÜÔ×ÛÐÖÕÚɯÖÙɯ

Ö×ÈØÜÌɯÏÌÜÙÐÚÛÐÊÚȭɯ.ÙÎÈÕÐáÈÛÐÖÕÚɯÛÏÈÛɯËÌ×ÌÕËɯÖÕɯÛÙÜÚÛȮɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȮɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàɭ×ÈÙÛÐÊÜÓÈÙÓàɯ×ÜÉÓÐÊɪ
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ÍÈÊÐÕÎɯÐÕÚÛÐÛÜÛÐÖÕÚɭÉÌÕÌŗÛɯÍÙÖÔɯÚàÚÛÌÔÚɯÛÏÈÛɯÊÈÕɯÈÙÛÐÊÜÓÈÛÌɯÛÏÌɯÉÈÚÐÚɯÖÍɯÛÏÌÐÙɯËÌÊÐÚÐÖÕÚȯɯÞÏÈÛɯÚÖÜÙÊÌÚɯÛÏÌàɯÜÚÌȮɯ

ÏÖÞɯÙÌÓÐÈÉÓÌɯÛÏÖÚÌɯÚÖÜÙÊÌÚɯÈÙÌȮɯÈÕËɯÞÏàɯ×ÈÙÛÐÊÜÓÈÙɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕÚɯÈÙÌɯ×ÙÌÍÌÙÙÌËȭ 

3ÏÌɯÙÌÚÌÈÙÊÏɯÊÌÕÛÌÙÚɯÖÕɯÛÏÌɯØÜÌÚÛÐÖÕȯɯ'ÖÞɯËÖÌÚɯÐÕÛÌÎÙÈÛÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɭÙÖÖÛÌËɯÐÕɯÊÖÏÌÙÌÕÊÌȮɯÌ×ÐÚÛÌÔÐÊɯ

ÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɭÈřÌÊÛɯÛÏÌɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÈÕËɯÈÕÈÓàÛÐÊÈÓɯØÜÈÓÐÛàɯÖÍɯ (ɪÉÈÚÌËɯÍÈÊÛɪ

ÊÏÌÊÒÐÕÎɯÊÖÔ×ÈÙÌËɯÛÖɯÚÛÈÕËÈÙËɯÞÖÙÒŘÖÞÚȳ 

3ÏÐÚɯÚÛÜËàɯÈËËÙÌÚÚÌÚɯÛÏÙÌÌɯÐÕÛÌÙÙÌÓÈÛÌËɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚȯ 

10ƕȯɯ'ÖÞɯËÖÌÚɯÐÕÛÌÎÙÈÛÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɭÙÖÖÛÌËɯÐÕɯÊÖÏÌÙÌÕÊÌȮɯÌ×ÐÚÛÌÔÐÊɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯ

ÙÌÈÚÖÕÐÕÎɭÈřÌÊÛɯÛÏÌɯÈÊÊÜÙÈÊàɯÈÕËɯÊÖÕÚÐÚÛÌÕÊàɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÝÌÙËÐÊÛÚɯÊÖÔ×ÈÙÌËɯÛÖɯÉÈÚÌÓÐÕÌɯ

++,ɯÈ××ÙÖÈÊÏÌÚȳ 

10Ɩȯɯ#ÖɯÛÏÌɯ$×ÐÚÛÌÔÖÓÖÎàɯÈÕËɯ$ÛÏÐÊÚɯ&ÈÛÌÚɯÐÔ×ÙÖÝÌɯÛÏÌɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàɯÖÍɯ (ɪÎÌÕÌÙÈÛÌËɯ

Ìß×ÓÈÕÈÛÐÖÕÚɯÐÕɯÞÈàÚɯÛÏÈÛɯÚÜ××ÖÙÛɯÏÜÔÈÕɯÜÕËÌÙÚÛÈÕËÐÕÎɯÈÕËɯËÌÔÖÊÙÈÛÐÊɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȳ 

10Ɨȯɯ'ÖÞɯËÖɯËÖÔÈÐÕɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɭÚ×ÌÊÐŗÊÈÓÓàɯÛÏÌɯËÐÚÛÐÕÊÛÐÖÕɯÉÌÛÞÌÌÕɯ×ÖÓÐÛÐÊÈÓɯÈÕËɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɭ

ÐÕŘÜÌÕÊÌɯÛÏÌɯÌřÌÊÛÐÝÌÕÌÚÚɯÖÍɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÓÈàÌÙÚɯÐÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȳ 

3ÏÌɯ×È×ÌÙɯ×ÙÖÊÌÌËÚɯÉàɯÖÜÛÓÐÕÐÕÎɯÛÏÌɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÈÕËɯÌÛÏÐÊÈÓɯÉÈÊÒÎÙÖÜÕËɯÖÍɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȮɯ

ÐÕÛÙÖËÜÊÐÕÎɯÛÏÌɯÚàÚÛÌÔɯÈÙÊÏÐÛÌÊÛÜÙÌɯÈÕËɯÌÝÈÓÜÈÛÐÖÕɯËÈÛÈÚÌÛÚȮɯÈÕÈÓàáÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÊÙÖÚÚɯ×ÖÓÐÛÐÊÈÓɯÈÕËɯ

ÚÊÐÌÕÛÐŗÊɯËÖÔÈÐÕÚȮɯÈÕËɯËÐÚÊÜÚÚÐÕÎɯÉÙÖÈËÌÙɯÐÔ×ÓÐÊÈÛÐÖÕÚɯÍÖÙɯÙÌÚ×ÖÕÚÐÉÓÌɯ (ɯËÌ×ÓÖàÔÌÕÛɯÐÕɯËÌÔÖÊÙÈÛÐÊɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

3ÏÌɯÚàÚÛÌÔɯÔÈÒÌÚɯÛÏÙÌÌɯÒÌàɯÊÖÕÛÙÐÉÜÛÐÖÕÚȭɯ%ÐÙÚÛȮɯÐÛɯËÌÔÖÕÚÛÙÈÛÌÚɯÈɯÕÖÝÌÓɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÈÙÊÏÐÛÌÊÛÜÙÌɯÛÏÈÛɯ

Ö×ÌÙÈÛÐÖÕÈÓÐáÌÚɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÞÐÛÏÐÕɯÛÏÌɯÝÌÙÐŗÊÈÛÐÖÕɯ×ÙÖÊÌÚÚɯÙÈÛÏÌÙɯÛÏÈÕɯÈ××ÓàÐÕÎɯÐÛɯÈÚɯ×ÖÚÛɪÏÖÊɯ

ÑÜÚÛÐŗÊÈÛÐÖÕȭɯ2ÌÊÖÕËȮɯÐÛɯ×ÙÖÝÐËÌÚɯÌÔ×ÐÙÐÊÈÓɯÌÝÐËÌÕÊÌɯÚÏÖÞÐÕÎɯÏÖÞɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÎÈÛÌÚɯÐÕŘÜÌÕÊÌɯÉÖÛÏɯ

ÝÌÙËÐÊÛÚɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàɯÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯÊÓÈÐÔɯÛà×ÌÚȭɯ3ÏÐÙËȮɯÐÛɯËÌÓÐÝÌÙÚɯÈɯÙÌ×ÙÖËÜÊÐÉÓÌɯÍÙÈÔÌÞÖÙÒɯÍÖÙɯ

ÌÔ×ÓÖàÐÕÎɯ++,ÚɯÛÖɯÕÖÛɯÖÕÓàɯÊÓÈÚÚÐÍàɯÛÙÜÛÏɯÉÜÛɯÈÓÚÖɯÔÈÒÌɯÛÏÌÐÙɯÙÌÈÚÖÕÐÕÎɯÈÊÊÌÚÚÐÉÓÌȮɯÌÕÈÉÓÐÕÎɯÔÖÙÌɯÈÊÊÖÜÕÛÈÉÓÌɯ

ÈÕËɯËÌÔÖÊÙÈÛÐÊÈÓÓàɯÈÓÐÎÕÌËɯÈÜÛÖÔÈÛÌËɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȭ 

 

+(3$1 341$ɯ1$5($6 

 ÜÛÖÔÈÛÌËɯ%ÈÊÛɪ"ÏÌÊÒÐÕÎȯɯ3ÌÊÏÕÐÊÈÓɯ,ÈÛÜÙÐÛàɯÈÕËɯ(ÕËÜÚÛÙàɯ ËÖ×ÛÐÖÕ 

 

 ÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÏÈÚɯÌÝÖÓÝÌËɯÍÙÖÔɯÌß×ÌÙÐÔÌÕÛÈÓɯÚàÚÛÌÔÚɯÐÕÛÖɯÖ×ÌÙÈÛÐÖÕÈÓɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯÈÊÙÖÚÚɯ

ÑÖÜÙÕÈÓÐÚÔȮɯÊÐÝÐÊɯÛÌÊÏÕÖÓÖÎàȮɯÈÕËɯ×ÜÉÓÐÊɯ×ÖÓÐÊàȭɯ3ÏÌɯŗÌÓËɯÕÖÞɯÊÖÔ×ÙÐÚÌÚɯÖÝÌÙɯƘƙƔɯÈÊÛÐÝÌɯÖÙÎÈÕÐáÈÛÐÖÕÚɯ

ÎÓÖÉÈÓÓàȮɯÞÐÛÏɯƗƔǔɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯ (ɯÛÖÖÓÚɯÐÕÛÖɯËÈÐÓàɯÝÌÙÐŗÊÈÛÐÖÕɯÞÖÙÒŘÖÞÚɯȹ/ÖàÕÛÌÙɯ(ÕÚÛÐÛÜÛÌȮɯƖƔƖƘȺȭɯ3ÏÐÚɯÙÈ×ÐËɯ

Ìß×ÈÕÚÐÖÕɯÙÌŘÌÊÛÚɯÉÖÛÏɯÎÙÖÞÐÕÎɯËÌÔÈÕËɯÍÖÙɯÚÊÈÓÈÉÓÌɯÝÌÙÐŗÊÈÛÐÖÕɯÈÕËɯÚÐÎÕÐŗÊÈÕÛɯÈËÝÈÕÊÌÚɯÐÕɯÕÈÛÜÙÈÓɯÓÈÕÎÜÈÎÌɯ

×ÙÖÊÌÚÚÐÕÎɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÙÌÛÙÐÌÝÈÓȭ 

"ÖÕÛÌÔ×ÖÙÈÙàɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÚàÚÛÌÔÚɯÍÖÓÓÖÞɯÈɯÞÌÓÓɪÌÚÛÈÉÓÐÚÏÌËɯÛÏÙÌÌɪÚÛÈÎÌɯ×Ð×ÌÓÐÕÌȯɯÊÓÈÐÔɯËÌÛÌÊÛÐÖÕȮɯÌÝÐËÌÕÊÌɯ

ÙÌÛÙÐÌÝÈÓȮɯÈÕËɯÝÌÙËÐÊÛɯÎÌÕÌÙÈÛÐÖÕɯȹ&ÜÖɯÌÛɯÈÓȭȮɯƖƔƖƖȰɯ ÓÈÔɯÌÛɯÈÓȭȮɯƖƔƖƕȺȭɯ3ÙÈÕÚÍÖÙÔÌÙɪÉÈÚÌËɯÔÖËÌÓÚɯÓÐÒÌɯ!$13ɯÈÕËɯ

1Ö!$13ÈɯÌÕÈÉÓÌɯÈÜÛÖÔÈÛÌËɯÊÓÈÐÔɯÐËÌÕÛÐŗÊÈÛÐÖÕɯÍÙÖÔɯÜÕÚÛÙÜÊÛÜÙÌËɯÛÌßÛȮɯÞÏÐÓÌɯ#ÌÕÚÌɯ/ÈÚÚÈÎÌɯ1ÌÛÙÐÌÝÈÓɯȹ#/1Ⱥɯ

ÈÕËɯÙÌÛÙÐÌÝÈÓɪÈÜÎÔÌÕÛÌËɯÎÌÕÌÙÈÛÐÖÕɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯÚÜ××ÖÙÛɯÚÌÔÈÕÛÐÊɯÌÝÐËÌÕÊÌɯÔÈÛÊÏÐÕÎɯÉÌàÖÕËɯÒÌàÞÖÙËɯ
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ÚÌÈÙÊÏɯȹ*ÈÙ×ÜÒÏÐÕɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ"ÏÌÕɯÌÛɯÈÓȭȮɯƖƔƕƛȺȭɯ2àÚÛÌÔÚɯÓÐÒÌɯ"ÓÈÐÔ!ÜÚÛÌÙɯÈÕËɯÉÌÕÊÏÔÈÙÒÚɯÐÕÊÓÜËÐÕÎɯ%$5$1ɯ

ÏÈÝÌɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÊÓÈÐÔɯËÌÛÌÊÛÐÖÕɯÈÕËɯÌÝÐËÌÕÊÌɯÙÌÛÙÐÌÝÈÓɯÊÈÕɯÉÌɯÙÌÓÐÈÉÓàɯÈÜÛÖÔÈÛÌËɯÈÛɯÚÊÈÓÌɯȹ'ÈÚÚÈÕɯÌÛɯ

ÈÓȭȮɯƖƔƕƛȰɯ3ÏÖÙÕÌɯÌÛɯÈÓȭȮɯƖƔƕƜȺȭɯ,ÖÙÌɯÙÌÊÌÕÛɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯÐÕÛÌÎÙÈÛÌɯÌß×ÓÈÐÕÈÉÐÓÐÛàɯÔÌÊÏÈÕÐÚÔÚȮɯÜÚÐÕÎɯ3ƙɪÉÈÚÌËɯ

ÚÜÔÔÈÙÐáÈÛÐÖÕɯÈÕËɯ#Ì!$13ÈɪÉÈÚÌËɯÙÌÈÚÖÕÐÕÎɯÛÖɯ×ÙÖËÜÊÌɯÔÜÓÛÐɪÚÛÌ×ɯÑÜÚÛÐŗÊÈÛÐÖÕÚɯÈÓÖÕÎÚÐËÌɯÝÌÙËÐÊÛÚɯȹ#ÈÚɯÌÛɯ

ÈÓȭȮɯƖƔƖƘȰɯ)ÐÈÕÎɯÌÛɯÈÓȭȮɯƖƔƖƕȰɯ9ÏÖÜɯÌÛɯÈÓȭȮɯƖƔƖƗȺȭ 

(ÕËÜÚÛÙàɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕÚɯÙÌŘÌÊÛɯÈɯÏàÉÙÐËɯÏÜÔÈÕɪ (ɯ×ÈÙÈËÐÎÔȭɯ.ÙÎÈÕÐáÈÛÐÖÕÚɯÓÐÒÌɯ%ÜÓÓɯ%ÈÊÛɯ×ÙÖÊÌÚÚɯÖÝÌÙɯ

ƕƔƔȮƔƔƔɯÊÓÈÐÔÚɯËÈÐÓàɯÜÚÐÕÎɯ (ɯÛÙÐÈÎÌɯÚàÚÛÌÔÚɯÛÏÈÛɯ×ÙÐÖÙÐÛÐáÌɯÊÏÌÊÒɪÞÖÙÛÏàɯÊÖÕÛÌÕÛɯÍÖÙɯÏÜÔÈÕɯÙÌÝÐÌÞȮɯ

ËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÈÜÛÖÔÈÛÐÖÕɯÊÈÕɯÚÊÈÓÌɯÝÌÙÐŗÊÈÛÐÖÕɯÞÐÛÏÖÜÛɯÙÌ×ÓÈÊÐÕÎɯÌËÐÛÖÙÐÈÓɯÑÜËÎÔÌÕÛɯȹ%ÜÓÓɯ%ÈÊÛȮɯƖƔƖƘȺȭɯ

3ÏÌɯ"ÓÈÐÔ1ÌÝÐÌÞɯÚÊÏÌÔÈɯËÌÝÌÓÖ×ÌËɯÉàɯ2ÊÏÌÔÈȭÖÙÎɯÈÕËɯÛÏÌɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ%ÈÊÛɪ"ÏÌÊÒÐÕÎɯ-ÌÛÞÖÙÒɯÌÕÈÉÓÌÚɯ

ÊÙÖÚÚɪ×ÓÈÛÍÖÙÔɯÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàȮɯÚÜ××ÖÙÛÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÛɯÔÌÛÈËÈÛÈɯÌßÊÏÈÕÎÌɯÈÊÙÖÚÚɯÝÌÙÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚɯ

ȹ2ÊÏÌÔÈȭÖÙÎȮɯÕȭËȭȰɯ/ÖàÕÛÌÙɯ(ÕÚÛÐÛÜÛÌȮɯƖƔƖƘȺȭ 

 

3ÏÌɯ(ÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯ3ÙÜÚÛɯ/ÙÖÉÓÌÔ 

#ÌÚ×ÐÛÌɯÛÌÊÏÕÐÊÈÓɯÔÈÛÜÙÐÛàȮɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÈÊÌÚɯÈɯÍÜÕËÈÔÌÕÛÈÓɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÎÈ×ȭɯ6ÏÐÓÌɯÚàÚÛÌÔÚɯ

ÊÈÕɯÊÓÈÚÚÐÍàɯÊÓÈÐÔÚɯÈÕËɯÙÌÛÙÐÌÝÌɯÌÝÐËÌÕÊÌȮɯÛÏÌàɯÙÈÙÌÓàɯÌß×ÓÈÐÕɯÞÏàɯ×ÈÙÛÐÊÜÓÈÙɯÚÖÜÙÊÌÚɯÈÙÌɯ×ÙÐÖÙÐÛÐáÌËȮɯÏÖÞɯ

ÊÖÕÛÌßÛÜÈÓɯÍÈÊÛÖÙÚɯÐÕŘÜÌÕÊÌɯÝÌÙËÐÊÛÚȮɯÖÙɯÞÏÈÛɯÌ×ÐÚÛÌÔÐÊɯÈÚÚÜÔ×ÛÐÖÕÚɯÜÕËÌÙÓÐÌɯÛÏÌÐÙɯÙÌÈÚÖÕÐÕÎȭɯ/ÈÚØÜÈÓÌɯȹƖƔƖƔȺɯ

ÊÏÈÙÈÊÛÌÙÐáÌÚɯÛÏÐÚɯÈÚɯÛÏÌɯɆÉÓÈÊÒɪÉÖßɯ×ÙÖÉÓÌÔɆɭÈÓÎÖÙÐÛÏÔÐÊɯÖÜÛ×ÜÛÚɯÛÏÈÛɯÈ××ÌÈÙɯÈÜÛÏÖÙÐÛÈÛÐÝÌɯÉÜÛɯÙÌÔÈÐÕɯ

Ö×ÈØÜÌɯÐÕɯÛÏÌÐÙɯÓÖÎÐÊȭɯ3ÏÖÙÕÌɯÈÕËɯ5ÓÈÊÏÖÚɯȹƖƔƖƗȺɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÌßÐÚÛÐÕÎɯÈÙÊÏÐÛÌÊÛÜÙÌÚɯÚÛÙÜÎÎÓÌɯÞÐÛÏɯÔÜÓÛÐɪ

ÓÈàÌÙÌËɯÊÓÈÐÔÚȮɯÈŲÙÐÉÜÛÐÖÕȮɯÈÕËɯÕÖÕɪÛÌßÛÜÈÓɯÌÝÐËÌÕÊÌȮɯÙÌÕËÌÙÐÕÎɯÛÏÌÔɯÜÕÚÜÐÛÈÉÓÌɯÍÖÙɯÊÖÕÛÌßÛÚɯÙÌØÜÐÙÐÕÎɯ

ÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȭ 

3ÏÐÚɯÖ×ÈÊÐÛàɯÜÕËÌÙÔÐÕÌÚɯ×ÜÉÓÐÊɯÛÙÜÚÛȭɯ ÓÛÏÖÜÎÏɯƚƚǔɯÖÍɯÜÚÌÙÚɯÙÌ×ÖÙÛɯÙÌÎÜÓÈÙɯ (ɯÌÕÎÈÎÌÔÌÕÛȮɯÖÕÓàɯƘƚǔɯÌß×ÙÌÚÚɯ

ÊÖÕŗËÌÕÊÌɯÐÕɯ (ɯÚàÚÛÌÔÚȮɯÞÐÛÏɯƛƔǔɯÎÓÖÉÈÓÓàɯÚÜ××ÖÙÛÐÕÎɯÚÛÙÖÕÎÌÙɯÙÌÎÜÓÈÛÐÖÕɯȹ*/,&ȮɯƖƔƖƘȺȭɯ3ÏÌɯɆÛÙÜÚÛɯÎÈ×Ɇɯ

ÙÌŘÌÊÛÚɯÕÖÛɯÔÌÙÌÓàɯÛÌÊÏÕÐÊÈÓɯÓÐÔÐÛÈÛÐÖÕÚɯÉÜÛɯËÌÌ×ÌÙɯÊÖÕÊÌÙÕÚɯÈÉÖÜÛɯÏÖÞɯÛÙÜÛÏɯÐÚɯËÌÛÌÙÔÐÕÌËɯÈÕËɯÞÏÖÚÌɯ

ÐÕÛÌÙÌÚÛÚɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÚÌÙÝÌɯȹ"ÙÈÞÍÖÙËȮɯƖƔƖƕȺȭɯ!ÌÏÈÝÐÖÙÈÓɯÙÌÚÌÈÙÊÏɯÉàɯ,ÖÖÕɯÈÕËɯ*ÈÏÓÖÙɯȹƖƔƖƘȺɯÚÏÖÞÚɯ

ÛÏÈÛɯ (ɪÓÈÉÌÓÌËɯÍÈÊÛɪÊÏÌÊÒÚɯÊÈÕɯÙÌËÜÊÌɯ×ÈÙÛÐÚÈÕɯÉÐÈÚɯÖÕɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯÉàɯËÐÔÐÕÐÚÏÐÕÎɯÖÝÌÙÊÖÕŗËÌÕÊÌɯÐÕɯ

ÐËÌÖÓÖÎÐÊÈÓÓàɯÈÓÐÎÕÌËɯÐÕÍÖÙÔÈÛÐÖÕȮɯàÌÛɯÏÜÔÈÕɯÍÈÊÛɪÊÏÌÊÒÌÙÚɯÙÌÛÈÐÕɯÏÐÎÏÌÙɯ×ÌÙÊÌÐÝÌËɯÊÙÌËÐÉÐÓÐÛàɯÖÝÌÙÈÓÓȭɯ3ÏÐÚɯ

ÚÜÎÎÌÚÛÚɯÛÏÈÛɯÏàÉÙÐËɯÚàÚÛÌÔÚɯÊÖÔÉÐÕÐÕÎɯ (ɯÖÉÑÌÊÛÐÝÐÛàɯÞÐÛÏɯÏÜÔÈÕɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÖřÌÙɯÛÏÌɯÔÖÚÛɯÝÐÈÉÓÌɯ×ÈÛÏɯ

ÍÖÙÞÈÙËȭ 

!ÌàÖÕËɯÛÌÊÏÕÐÊÈÓɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÊÖÎÕÐÛÐÝÌɯÈÕËɯÐËÌÖÓÖÎÐÊÈÓɯÉÐÈÚÌÚɯÍÜÙÛÏÌÙɯÊÖÔ×ÓÐÊÈÛÌɯÝÌÙÐŗÊÈÛÐÖÕȭɯ+ÌÞÈÕËÖÞÚÒàɯ

ÌÛɯÈÓȭɯȹƖƔƕƛȺɯËÖÊÜÔÌÕÛɯɆÔÖÛÐÝÈÛÌËɯÙÌÈÚÖÕÐÕÎȮɆɯÞÏÌÙÌɯÐÕËÐÝÐËÜÈÓÚɯŗÓÛÌÙɯÐÕÍÖÙÔÈÛÐÖÕɯÛÏÙÖÜÎÏɯ×ÈÙÛÐÚÈÕɯÐËÌÕÛÐÛàɯ

ÙÈÛÏÌÙɯÛÏÈÕɯÌÔ×ÐÙÐÊÈÓɯÈÊÊÜÙÈÊàȭɯ2ÜÊÏɯÉÐÈÚÌÚɯÖ×ÌÙÈÛÌɯÐÕɯÉÖÛÏɯÏÜÔÈÕɯÍÈÊÛɪÊÏÌÊÒÌÙÚɯÈÕËɯÛÏÌɯÛÙÈÐÕÐÕÎɯËÈÛÈɯÛÏÈÛɯ

ÚÏÈ×ÌÚɯ (ɯÔÖËÌÓÚȮɯÔÌÈÕÐÕÎɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÙÐÚÒɯÈÔ×ÓÐÍàÐÕÎɯÙÈÛÏÌÙɯÛÏÈÕɯÊÖÙÙÌÊÛÐÕÎɯËÐÚÛÖÙÛÐÖÕÚɯȹ"ÙÈÞÍÖÙËȮɯ

ƖƔƖƕȰɯ3ÏÖÙÕÌɯȫɯ5ÓÈÊÏÖÚȮɯƖƔƖƗȺȭɯ ËËÙÌÚÚÐÕÎɯÛÏÌÚÌɯÚàÚÛÌÔÐÊɯÐÚÚÜÌÚɯÙÌØÜÐÙÌÚɯÝÌÙÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚɯÛÏÈÛɯÕÖÛɯÖÕÓàɯ

ÊÓÈÚÚÐÍàɯÛÙÜÛÏɯÉÜÛɯÑÜÚÛÐÍàɯÛÏÌÐÙɯÙÌÈÚÖÕÐÕÎɯÛÏÙÖÜÎÏɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÓÌÕÚÌÚȭ 

 

$ßÐÚÛÐÕÎɯ ××ÙÖÈÊÏÌÚȯɯ7 (ɯÈÕËɯ'ÜÔÈÕɪÐÕɪÛÏÌɪ+ÖÖ×ɯ,ÖËÌÓÚ 

3ÞÖɯËÖÔÐÕÈÕÛɯÍÙÈÔÌÞÖÙÒÚɯÈËËÙÌÚÚɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȯɯÌß×ÓÈÐÕÈÉÓÌɯ (ɯȹ7 (ȺɯÈÕËɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯȹ'(3+Ⱥɯ

ÚàÚÛÌÔÚȭɯ7 (ɯÚÌÌÒÚɯÛÖɯÔÈÒÌɯÈÓÎÖÙÐÛÏÔÐÊɯÙÌÈÚÖÕÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÛɯÛÏÙÖÜÎÏɯÈŲÌÕÛÐÖÕɯÝÐÚÜÈÓÐáÈÛÐÖÕȮɯÍÌÈÛÜÙÌɯ
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ÐÔ×ÖÙÛÈÕÊÌȮɯÈÕËɯ×ÖÚÛɪÏÖÊɯÌß×ÓÈÕÈÛÐÖÕÚɯȹ#ÖÚÏÐɪ5ÌÓÌáɯȫɯ*ÐÔȮɯƖƔƕƛȺȭɯ&ÏÈÕÌÔɯÌÛɯÈÓȭɯȹƖƔƖƖȺɯËÌÔÖÕÚÛÙÈÛÌɯ

Ìß×ÓÈÐÕÈÉÓÌɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÛÏÙÖÜÎÏɯÊÖÕÛÌßÛÜÈÓɯÌÝÐËÌÕÊÌɯÙÈÕÒÐÕÎȮɯÞÏÐÓÌɯ#ÈÕÙàɯÌÛɯÈÓȭɯȹƖƔƖƖȺɯÚÏÖÞɯÛÏÈÛɯÜÚÌÙɯÛÙÜÚÛɯ

ÊÖÙÙÌÓÈÛÌÚɯÞÐÛÏɯÌß×ÓÈÕÈÛÐÖÕɯØÜÈÓÐÛàɭÉÜÛɯÖÕÓàɯÞÏÌÕɯÌß×ÓÈÕÈÛÐÖÕÚɯÙÌŘÌÊÛɯÈÊÛÜÈÓɯÔÖËÌÓɯÙÌÈÚÖÕÐÕÎɯÙÈÛÏÌÙɯÛÏÈÕɯ

×ÖÚÛɪÙÈÛÐÖÕÈÓÐáÈÛÐÖÕȭɯ ɯ×ÌÙÚÐÚÛÌÕÛɯÊÏÈÓÓÌÕÎÌɯÐÚɯÛÏÈÛɯÕÌÜÙÈÓɯÕÌÛÞÖÙÒÚɯÖÍÛÌÕɯÌßÏÐÉÐÛɯÖÝÌÙÊÖÕŗËÌÕÊÌɯÐÕɯÐÕÊÖÙÙÌÊÛɯ

×ÙÌËÐÊÛÐÖÕÚȮɯ×ÙÖËÜÊÐÕÎɯÊÖÔ×ÌÓÓÐÕÎɯÉÜÛɯÜÕÚÜ××ÖÙÛÌËɯÌß×ÓÈÕÈÛÐÖÕÚɯȹ&ÜÖɯÌÛɯÈÓȭȮɯƖƔƕƛȺȭ 

'(3+ɯÍÙÈÔÌÞÖÙÒÚɯ×ÖÚÐÛÐÖÕɯ (ɯÈÚɯÈÕɯÈÜÎÔÌÕÛÈÛÐÖÕɯÛÖÖÓȮɯ×ÙÌÚÌÙÝÐÕÎɯÏÜÔÈÕɯÈÜÛÏÖÙÐÛàɯÖÝÌÙɯŗÕÈÓɯÑÜËÎÔÌÕÛÚɯ

ȹ&ÙÈÝÌÚȮɯƖƔƕƜȺȭɯ3ÏÌɯ$ÜÙÖ×ÌÈÕɯ#ÐÎÐÛÈÓɯ,ÌËÐÈɯ.ÉÚÌÙÝÈÛÖÙàɯÙÌ×ÖÙÛÚɯÛÏÈÛɯÏàÉÙÐËɯÞÖÙÒŘÖÞÚɯÊÈÕɯÙÌËÜÊÌɯÝÌÙÐŗÊÈÛÐÖÕɯ

ÛÐÔÌɯÉàɯƚƔǔɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯØÜÈÓÐÛàɯÛÏÙÖÜÎÏɯÌËÐÛÖÙÐÈÓɯÖÝÌÙÚÐÎÏÛɯȹ$#,.ȮɯƖƔƖƘȺȭɯ%ÜÓÓɯ%ÈÊÛɅÚɯÈÜÛÖÔÈÛÐÖÕɯ×ÐÓÖÛÚɯ

ÚÐÔÐÓÈÙÓàɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯ (ɯÌßÊÌÓÚɯÈÛɯÊÓÈÐÔɯÛÙÐÈÎÌɯÈÕËɯÊÓÜÚÛÌÙÐÕÎɯÉÜÛɯÙÌØÜÐÙÌÚɯÏÜÔÈÕɯÊÖÕÛÌßÛÜÈÓÐáÈÛÐÖÕɯÍÖÙɯ

ÕÜÈÕÊÌËɯÖÙɯÌÛÏÐÊÈÓÓàɯÚÌÕÚÐÛÐÝÌɯÊÖÕÛÌÕÛɯȹ%ÜÓÓɯ%ÈÊÛȮɯƖƔƖƘȺȭ 

6ÏÐÓÌɯÛÏÌÚÌɯÈ××ÙÖÈÊÏÌÚɯÐÔ×ÙÖÝÌɯÞÖÙÒŘÖÞɯÐÕÛÌÎÙÈÛÐÖÕɯÈÕËɯ×ÙÖÊÌËÜÙÈÓɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÛÏÌàɯÙÌÔÈÐÕɯÓÐÔÐÛÌËɯÛÖɯ

ÏÖÞɯËÌÊÐÚÐÖÕÚɯÈÙÌɯÔÈËÌɯÙÈÛÏÌÙɯÛÏÈÕɯÞÏÌÛÏÌÙɯÛÏÌɯÙÌÈÚÖÕÐÕÎɯÐÚɯÌ×ÐÚÛÌÔÐÊÈÓÓàɯÚÖÜÕËɯÖÙɯÌÛÏÐÊÈÓÓàɯÙÌÚ×ÖÕÚÐÉÓÌȭɯ Úɯ

&ÖÖËÔÈÕɯȹƖƔƖƔȺɯÈÙÎÜÌÚȮɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÐÕɯ (ɯÙÌØÜÐÙÌÚɯÌßÈÔÐÕÐÕÎɯÏÖÞɯÈÜÛÏÖÙÐÛàȮɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàȮɯÈÕËɯÑÜËÎÔÌÕÛɯ

ÚÏÈ×ÌɯÛÙÜÛÏɯËÌÛÌÙÔÐÕÈÛÐÖÕɭÕÖÛɯÔÌÙÌÓàɯ×ÙÖÝÐËÐÕÎɯÈÜËÐÛɯÛÙÈÐÓÚɯÖÙɯÊÖÔ×ÓÐÈÕÊÌɯÊÏÌÊÒÚȭ 

 

3ÏÌɯ1ÌÚÌÈÙÊÏɯ&È×ȯɯ/ÏÐÓÖÚÖ×ÏÐÊÈÓɯ(ÕÛÌÎÙÈÛÐÖÕ 

 

$ÔÌÙÎÐÕÎɯÚÊÏÖÓÈÙÚÏÐ×ɯÖÕɯÙÌÚ×ÖÕÚÐÉÓÌɯ (ɯÌÔ×ÏÈÚÐáÌÚɯÛÏÈÛɯÚàÚÛÌÔÚɯÌÝÈÓÜÈÛÐÕÎɯÛÙÜÛÏɯÔÜÚÛɯÐÕÛÌÎÙÈÛÌɯÕÖÙÔÈÛÐÝÌɯ

ÙÌÈÚÖÕÐÕÎɭÌ×ÐÚÛÌÔÐÊɯÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯÌÛÏÐÊÈÓɯÍÙÈÔÐÕÎɭËÐÙÌÊÛÓàɯÐÕÛÖɯÛÏÌÐÙɯÈÙÊÏÐÛÌÊÛÜÙÌɯȹ'ÈÎÌÕËÖÙřȮɯƖƔƖƔȰɯ

-ÖÝÌÓÓÐȮɯƖƔƖƘȰɯ&ÜÕÈÚÌÒÈÙÈȮɯƖƔƖƙȺȭɯ9ÈÙËÐÕÐɯÌÛɯÈÓȭɯȹƖƔƖƘȺɯÈÙÎÜÌɯÛÏÈÛɯÛÙÜÚÛÞÖÙÛÏÐÕÌÚÚɯÐÕɯ (ɯÝÌÙÐŗÊÈÛÐÖÕɯËÌ×ÌÕËÚɯÖÕɯ

ÙÌÓÐÈÉÐÓÐÚÛɯÌ×ÐÚÛÌÔÖÓÖÎàȯɯÚàÚÛÌÔÚɯÔÜÚÛɯÕÖÛɯÖÕÓàɯ×ÙÖËÜÊÌɯÈÊÊÜÙÈÛÌɯÖÜÛ×ÜÛÚɯÉÜÛɯÑÜÚÛÐÍàɯÞÏàɯÛÏÖÚÌɯÖÜÛ×ÜÛÚɯÈÙÌɯ

ÊÙÌËÐÉÓÌȭɯ2ÈÕÛÈɯ"ÓÈÙÈɯ4ÕÐÝÌÙÚÐÛàɅÚɯÌÛÏÐÊÚɯÍÙÈÔÌÞÖÙÒÚɯÚÐÔÐÓÈÙÓàɯÌÔ×ÏÈÚÐáÌɯÛÏÈÛɯÌß×ÓÈÐÕÈÉÐÓÐÛàȮɯÍÈÐÙÕÌÚÚȮɯÈÕËɯ

ÊÖÕÛÌßÛÜÈÓɯÙÌÈÚÖÕÐÕÎɯÈÙÌɯ×ÙÌÙÌØÜÐÚÐÛÌÚɯÍÖÙɯ×ÜÉÓÐÊɯÛÙÜÚÛȮɯÕÖÛɯÖ×ÛÐÖÕÈÓɯÌÕÏÈÕÊÌÔÌÕÛÚɯȹ2ÈÕÛÈɯ"ÓÈÙÈɯ4ÕÐÝÌÙÚÐÛàȮɯ

ƖƔƖƘȺȭ 

8ÌÛɯÊÜÙÙÌÕÛɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÚàÚÛÌÔÚɯÓÈÊÒɯÔÌÊÏÈÕÐÚÔÚɯÛÖɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌɯÛÏÌÚÌɯ×ÙÐÕÊÐ×ÓÌÚȭɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ×Ð×ÌÓÐÕÌÚɯ

ÍÖÊÜÚɯÖÕɯÚÛÈÛÐÚÛÐÊÈÓɯÊÓÈÚÚÐŗÊÈÛÐÖÕɭÔÈßÐÔÐáÐÕÎɯ×ÙÌÊÐÚÐÖÕɯÈÕËɯÙÌÊÈÓÓɭÞÐÛÏÖÜÛɯÈÚÚÌÚÚÐÕÎɯÞÏÌÛÏÌÙɯÌÝÐËÌÕÊÌɯ

ÚÖÜÙÊÌÚɯÈÙÌɯÌ×ÐÚÛÌÔÐÊÈÓÓàɯÙÌÓÐÈÉÓÌȮɯÞÏÌÛÏÌÙɯÊÓÈÐÔÚɯÈÙÌɯÍÈÓÚÐŗÈÉÓÌȮɯÖÙɯÞÏÌÛÏÌÙɯÍÙÈÔÐÕÎɯÐÕÛÙÖËÜÊÌÚɯÌÛÏÐÊÈÓɯ

ËÐÚÛÖÙÛÐÖÕȭɯ Úɯ/ÐÓÈÛÐɯÈÕËɯ5ÌÕÛÜÙÐÕÐɯȹƖƔƖƙȺɯÖÉÚÌÙÝÌȮɯÊÖÕÛÌßÛÜÈÓɯÙÌÈÚÖÕÐÕÎɯÈÕËɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÙÖÜÕËÐÕÎɯÙÌÔÈÐÕɯ

ÜÕËÌÙËÌÝÌÓÖ×ÌËɯÐÕɯÈÜÛÖÔÈÛÌËɯÝÌÙÐŗÊÈÛÐÖÕȮɯÓÌÈÝÐÕÎɯÈɯÊÙÐÛÐÊÈÓɯÎÈ×ɯÉÌÛÞÌÌÕɯÛÌÊÏÕÐÊÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯ

ËÌÔÖÊÙÈÛÐÊɯÈÊÊÖÜÕÛÈÉÐÓÐÛàȭ 

3ÏÐÚɯÎÈ×ɯÐÚɯÉÖÛÏɯÊÖÕÊÌ×ÛÜÈÓɯÈÕËɯÖ×ÌÙÈÛÐÖÕÈÓȭɯ"ÖÕÊÌ×ÛÜÈÓÓàȮɯÛÙÜÛÏɯÌÝÈÓÜÈÛÐÖÕɯÙÌØÜÐÙÌÚɯÊÖÏÌÙÌÕÊÌɯÛÌÚÛÐÕÎɯȹ(ÚɯÛÏÌɯ

ÊÓÈÐÔɯÓÖÎÐÊÈÓÓàɯÐÕÛÌÓÓÐÎÐÉÓÌȳȺȮɯÍÈÓÚÐŗÈÉÐÓÐÛàɯÈÚÚÌÚÚÔÌÕÛɯȹ"ÈÕɯÐÛɯÉÌɯÛÌÚÛÌËȳȺȮɯÚÖÜÙÊÌɯÝÌŲÐÕÎɯȹ ÙÌɯÈÜÛÏÖÙÐÛÐÌÚɯ

ÊÙÌËÐÉÓÌȳȺȮɯÈÕËɯÌÛÏÐÊÈÓɯÚÊÙÜÛÐÕàɯȹ#ÖÌÚɯÍÙÈÔÐÕÎɯÔÐÚÓÌÈËȳȺȭɯ.×ÌÙÈÛÐÖÕÈÓÓàȮɯÛÏÌÚÌɯÑÜËÎÔÌÕÛÚɯÔÜÚÛɯÉÌɯ

ÚàÚÛÌÔÈÛÐÊÈÓÓàɯÐÕÛÌÎÙÈÛÌËɯÐÕÛÖɯ (ɯÞÖÙÒŘÖÞÚɯÙÈÛÏÌÙɯÛÏÈÕɯÈ××ÓÐÌËɯ×ÖÚÛɪÏÖÊȭɯ-ÖɯÌßÐÚÛÐÕÎɯÍÙÈÔÌÞÖÙÒɯÊÖÔÉÐÕÌÚɯ

ÛÏÌÚÌɯÌÓÌÔÌÕÛÚɯÐÕÛÖɯÈɯÜÕÐŗÌËɯÝÌÙÐŗÊÈÛÐÖÕɯÈÙÊÏÐÛÌÊÛÜÙÌȭ 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÈËËÙÌÚÚÌÚɯÛÏÈÛɯÎÈ×ɯÉàɯ×ÙÖ×ÖÚÐÕÎɯÈɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯÎÙÖÜÕËÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯ×Ð×ÌÓÐÕÌɯÛÏÈÛɯ

Ö×ÌÙÈÛÐÖÕÈÓÐáÌÚɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÛÏÙÖÜÎÏɯÚÛÙÜÊÛÜÙÌËɯÎÈÛÌÚȭɯ1ÈÛÏÌÙɯÛÏÈÕɯÛÙÌÈÛÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÊàɯÈÚɯ
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ÈÕɯÐÕÛÌÙÍÈÊÌɯÍÌÈÛÜÙÌȮɯÛÏÌɯÚàÚÛÌÔɯÌÔÉÌËÚɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÌÝÈÓÜÈÛÐÖÕɭÊÖÏÌÙÌÕÊÌȮɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯ

ÐÕÛÌÎÙÐÛàɭËÐÙÌÊÛÓàɯÐÕÛÖɯÛÏÌɯËÌÊÐÚÐÖÕɯ×ÙÖÊÌÚÚȮɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯÞÏÈÛɯÛÏÌɯÚàÚÛÌÔɯÌß×ÓÈÐÕÚɯÐÚɯ×ÙÌÊÐÚÌÓàɯÞÏÈÛɯÐÛɯËÖÌÚȭ 

 

,$3'.#2 

3ÏÐÚɯÚÌÊÛÐÖÕɯËÌÚÊÙÐÉÌÚɯÛÏÌɯÚàÚÛÌÔɯËÌÚÐÎÕȮɯÌß×ÌÙÐÔÌÕÛÈÓɯ×ÙÖÊÌËÜÙÌȮɯÈÕËɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÙÐÊÚɯÜÚÌËɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯ

ÐÕÛÌÎÙÈÛÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÌÕÏÈÕÊÌÚɯÛÏÌɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÖÍɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪ

ÊÏÌÊÒÐÕÎȭ 

 

2àÚÛÌÔɯ ÙÊÏÐÛÌÊÛÜÙÌ 

3ÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÐÕÛÌÎÙÈÛÌÚɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÐÕÛÖɯÈɯ&/3ɪƘɪÉÈÚÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯ×Ð×ÌÓÐÕÌɯÛÏÙÖÜÎÏɯ

ÛÏÙÌÌɯÚÌØÜÌÕÛÐÈÓɯÎÈÛÌÚȯɯȹƕȺɯ/ÈÜÓÐɪ%ÙÈÕÒÍÜÙÛɯ/ÙÌɪ"ÏÌÊÒɭÌÝÈÓÜÈÛÌÚɯÊÖÏÌÙÌÕÊÌɯȹ/ÈÜÓÐȺȮɯÍÈÓÚÐŗÈÉÐÓÐÛàɯȹ/Ö××ÌÙȺȮɯÈÕËɯ

ÛÙÜÛÏɯÖÙÐÌÕÛÈÛÐÖÕɯȹ%ÙÈÕÒÍÜÙÛȺȰɯȹƖȺɯ$×ÐÚÛÌÔÖÓÖÎàɯ&ÈÛÌɭÈ××ÓÐÌÚɯÛÏÌɯ"1  /ɯÛÌÚÛɯÛÖɯÈÚÚÌÚÚɯÚÖÜÙÊÌɯÊÜÙÙÌÕÊàȮɯ

ÙÌÓÌÝÈÕÊÌȮɯÈÜÛÏÖÙÐÛàȮɯÈÊÊÜÙÈÊàȮɯÈÕËɯ×ÜÙ×ÖÚÌȰɯÈÕËɯȹƗȺɯ$ÛÏÐÊÚɯ&ÈÛÌɭÐËÌÕÛÐŗÌÚɯÖÔÐÚÚÐÖÕȮɯÍÙÈÔÐÕÎȮɯÈÕËɯ

ÔÈÕÐ×ÜÓÈÛÐÖÕɯÜÚÐÕÎɯ2/)ɯÑÖÜÙÕÈÓÐÚÔɯÚÛÈÕËÈÙËÚɯÈÕËɯ1ÈÞÓÚÐÈÕɯÍÈÐÙÕÌÚÚɯ×ÙÐÕÊÐ×ÓÌÚȭɯ3ÏÐÚɯÈÙÊÏÐÛÌÊÛÜÙÌɯÌÕÚÜÙÌÚɯ

ÖÜÛ×ÜÛÚɯÈÙÌɯÍÈÊÛÜÈÓÓàɯÊÖÕÚÐÚÛÌÕÛȮɯÌ×ÐÚÛÌÔÐÊÈÓÓàɯÚÖÜÕËȮɯÈÕËɯÌÛÏÐÊÈÓÓàɯÐÕÛÌÙ×ÙÌÛÈÉÓÌȭɯ3ÏÌɯÚàÚÛÌÔɯÞÈÚɯÐÔ×ÓÌÔÌÕÛÌËɯ

ÜÚÐÕÎɯ.×ÌÕ (ɅÚɯ&/3ɪƘɯ /(ɯÞÐÛÏɯÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛɯÌÕÎÐÕÌÌÙÐÕÎȮɯ×ÙÖËÜÊÐÕÎɯÝÌÙËÐÊÛÚɯÈÓÖÕÎÚÐËÌɯÌß×ÓÈÕÈÛÖÙàɯ

ÑÜÚÛÐŗÊÈÛÐÖÕÚɯÍÖÙɯÌÈÊÏɯÊÓÈÐÔɯÈÕÈÓàáÌËȭ 

 

/ÏÐÓÖÚÖ×ÏÐÊÈÓɯ/ÙÌɪ"ÏÌÊÒȯɯ%ÐÓÛÌÙÐÕÎɯÍÖÙɯ5ÌÙÐŗÈÉÐÓÐÛà 

!ÌÍÖÙÌɯÊÓÈÐÔÚɯÌÕÛÌÙɯÛÏÌɯÔÈÐÕɯÝÌÙÐŗÊÈÛÐÖÕɯ×Ð×ÌÓÐÕÌȮɯÛÏÌàɯ×ÈÚÚɯÛÏÙÖÜÎÏɯÈɯ/ÈÜÓÐɪ%ÙÈÕÒÍÜÙÛɯ/ÙÌɪ"ÏÌÊÒɯËÌÚÐÎÕÌËɯÛÖɯ

ŗÓÛÌÙɯÚÛÈÛÌÔÌÕÛÚɯÛÏÈÛɯÊÈÕÕÖÛɯÉÌɯÔÌÈÕÐÕÎÍÜÓÓàɯÍÈÊÛɪÊÏÌÊÒÌËȭɯ3ÏÐÚɯÎÈÛÌɯÈ××ÓÐÌÚɯŗÝÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÛÌÚÛÚȯ 

/ÈÜÓÐɯ3ÌÚÛɯȹ"ÖÏÌÙÌÕÊÌȺȯɯ ÚÚÌÚÚÌÚɯÓÖÎÐÊÈÓɯÐÕÛÌÓÓÐÎÐÉÐÓÐÛàȭɯ(ÕÊÖÏÌÙÌÕÛɯÊÓÈÐÔÚɯÈÙÌɯÊÓÈÚÚÐŗÌËɯÈÚɯɆ-ÖÛɯ$ÝÌÕɯ6ÙÖÕÎɆɭ

ÈɯÊÈÛÌÎÖÙàɯÍÖÙɯÚÛÈÛÌÔÌÕÛÚɯÛÖÖɯÊÖÕÍÜÚÌËɯÛÖɯÌÝÈÓÜÈÛÌȭ 

/Ö××ÌÙɯ3ÌÚÛɯȹ%ÈÓÚÐŗÈÉÐÓÐÛàȺȯɯ#ÌÛÌÙÔÐÕÌÚɯÞÏÌÛÏÌÙɯÛÏÌɯÊÓÈÐÔɯÊÈÕȮɯÐÕɯ×ÙÐÕÊÐ×ÓÌȮɯÉÌɯÛÌÚÛÌËɯÖÙɯËÐÚ×ÙÖÝÌÕȮɯŗÓÛÌÙÐÕÎɯ

ÖÜÛɯÜÕÍÈÓÚÐŗÈÉÓÌɯÈÚÚÌÙÛÐÖÕÚȭ 

%ÙÈÕÒÍÜÙÛɯ3ÌÚÛɯȹ3ÙÜÛÏɯ.ÙÐÌÕÛÈÛÐÖÕȺȯɯ#ÐÚÛÐÕÎÜÐÚÏÌÚɯÉÌÛÞÌÌÕɯÓÐÌÚɯȹÖÙÐÌÕÛÌËɯÛÖÞÈÙËɯÛÙÜÛÏɯÉÜÛɯÍÈÓÚÌȺɯÈÕËɯÉÜÓÓÚÏÐÛɯ

ȹÐÕËÐřÌÙÌÕÛɯÛÖɯÛÙÜÛÏȺȮɯÐËÌÕÛÐÍàÐÕÎɯÞÏÌÕɯÚ×ÌÈÒÌÙÚɯÚÏÖÞɯÕÖɯÙÌÎÈÙËɯÍÖÙɯÍÈÊÛÜÈÓɯÈÊÊÜÙÈÊàȭ 

6ÐŲÎÌÕÚÛÌÐÕɯ"ÖÕÛÌßÛɯ"ÏÌÊÒȯɯ(ËÌÕÛÐŗÌÚɯÕÖÕɪÓÐÛÌÙÈÓɯÓÈÕÎÜÈÎÌɭÚÈÛÐÙÌȮɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÙÐÛÜÈÓɭÞÏÌÙÌɯÛÙÈËÐÛÐÖÕÈÓɯ

ÍÈÊÛɪÊÏÌÊÒÐÕÎɯÐÚɯÐÕÈ××ÙÖ×ÙÐÈÛÌȭ 

%ÖÜÊÈÜÓÛɯ/ÖÞÌÙɯ"ÏÌÊÒȯɯ%ÓÈÎÚɯÞÏÌÛÏÌÙɯÊÓÈÐÔÚɯÈËÝÈÕÊÌɯÐÕÚÛÐÛÜÛÐÖÕÈÓȮɯ×ÖÓÐÛÐÊÈÓȮɯÖÙɯÌÊÖÕÖÔÐÊɯÐÕÛÌÙÌÚÛÚȮɯÚÜÙÍÈÊÐÕÎɯ

×ÖÛÌÕÛÐÈÓɯÔÖÛÐÝÈÛÌËɯÙÌÈÚÖÕÐÕÎȭ 

.ÕÓàɯÊÓÈÐÔÚɯÛÏÈÛɯ×ÈÚÚɯÛÏÐÚɯŗÓÛÌÙɭËÌÔÖÕÚÛÙÈÛÐÕÎɯÊÖÏÌÙÌÕÊÌȮɯÍÈÓÚÐŗÈÉÐÓÐÛàȮɯÈÕËɯÛÙÜÛÏɯÖÙÐÌÕÛÈÛÐÖÕɭ×ÙÖÊÌÌËɯÛÖɯÛÏÌɯ

$×ÐÚÛÌÔÖÓÖÎàɯÈÕËɯ$ÛÏÐÊÚɯ&ÈÛÌÚȭɯ3ÏÐÚɯËÌÚÐÎÕɯ×ÙÌÝÌÕÛÚɯÛÏÌɯÚàÚÛÌÔɯÍÙÖÔɯÌß×ÌÕËÐÕÎɯÈÕÈÓàÛÐÊÈÓɯÙÌÚÖÜÙÊÌÚɯÖÕɯ

ÚÛÈÛÌÔÌÕÛÚɯÛÏÈÛɯÊÈÕÕÖÛɯàÐÌÓËɯÔÌÈÕÐÕÎÍÜÓɯÝÌÙËÐÊÛÚȮɯÈɯÊÖÔÔÖÕɯÍÈÐÓÜÙÌɯÔÖËÌɯÐÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÞÏÌÙÌɯ

ÚàÚÛÌÔÚɯÈŲÌÔ×ÛɯÛÖɯÝÌÙÐÍàɯÚÈÛÐÙÐÊÈÓɯÊÖÕÛÌÕÛȮɯÔÌÛÈ×ÏÖÙÚȮɯÖÙɯÊÖÕÊÌ×ÛÜÈÓÓàɯÐÕÊÖÏÌÙÌÕÛɯÈÚÚÌÙÛÐÖÕÚȭ 
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/ÙÖÔ×Ûɯ ÙÊÏÐÛÌÊÛÜÙÌ 

3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÞÌÙÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÛÏÙÖÜÎÏɯÛÞÖɯÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛÚɯÛÏÈÛɯÎÜÐËÌËɯ&/3ɪƘɅÚɯÙÌÈÚÖÕÐÕÎɯ

ÈÛɯÌÈÊÏɯÚÛÈÎÌɯÖÍɯÛÏÌɯÝÌÙÐŗÊÈÛÐÖÕɯ×Ð×ÌÓÐÕÌȭɯ3ÏÌÚÌɯ×ÙÖÔ×ÛÚɯÛÙÈÕÚÓÈÛÌɯÈÉÚÛÙÈÊÛɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÊÖÕÊÌ×ÛÚɭÌ×ÐÚÛÌÔÐÊɯ

ÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯÌÛÏÐÊÈÓɯÐÕÛÌÎÙÐÛàɭÐÕÛÖɯÚàÚÛÌÔÈÛÐÊɯÌÝÈÓÜÈÛÐÖÕɯÊÙÐÛÌÙÐÈɯÛÏÈÛɯ×ÙÖËÜÊÌɯÐÕÛÌÙ×ÙÌÛÈÉÓÌȮɯÚÛÙÜÊÛÜÙÌËɯ

ÖÜÛ×ÜÛÚȭɯ$ÈÊÏɯ×ÙÖÔ×ÛɯÞÈÚɯÐÛÌÙÈÛÐÝÌÓàɯÙÌŗÕÌËɯÛÏÙÖÜÎÏɯ×ÐÓÖÛɯÛÌÚÛÐÕÎɯÛÖɯÌÕÚÜÙÌɯÊÖÕÚÐÚÛÌÕÛɯÍÖÙÔÈŲÐÕÎȮɯÎÙÈÕÜÓÈÙɯ

ÚÊÖÙÐÕÎȮɯÈÕËɯÑÜÚÛÐŗÊÈÛÐÖÕɯËÌ×ÛÏȭɯ 

 

3ÏÌɯ×ÙÖÔ×ÛÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÉÌÓÖÞɯÐÕɯÛÏÌÐÙɯŗÕÈÓɯÖ×ÌÙÈÛÐÖÕÈÓɯÍÖÙÔȭ 

 

$×ÐÚÛÌÔÖÓÖÎàɯ&ÈÛÌɯ/ÙÖÔ×Ûɯȹ"1  /ɯ%ÙÈÔÌÞÖÙÒȺ 

$ÝÈÓÜÈÛÌɯÛÏÌɯÚÖÜÙÊÌÚɯÜÚÌËɯÛÖɯÚÜ××ÖÙÛɯÛÏÐÚɯÊÓÈÐÔɯÜÚÐÕÎɯÈɯ"1  /ɪÐÕÚ×ÐÙÌËɯÍÙÈÔÌÞÖÙÒȯ 

Ɉɯ"ÜÙÙÌÕÊàȯɯ'ÖÞɯÙÌÊÌÕÛɯÐÚɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕȳ 

Ɉɯ1ÌÓÌÝÈÕÊÌȯɯ'ÖÞɯËÐÙÌÊÛÓàɯËÖÌÚɯÛÏÌɯÌÝÐËÌÕÊÌɯÚÜ××ÖÙÛɯÛÏÌɯÊÓÈÐÔȳ 

Ɉɯ ÜÛÏÖÙÐÛàȯɯ ÙÌɯÛÏÌɯÚÖÜÙÊÌÚɯÊÙÌËÐÉÓÌȮɯÌß×ÌÙÛȮɯÖÙɯ×ÌÌÙɪÙÌÝÐÌÞÌËȳ 

Ɉɯ ÊÊÜÙÈÊàȯɯ(ÚɯÛÏÌɯÌÝÐËÌÕÊÌɯÚÜ××ÖÙÛÌËɯÉàɯËÈÛÈȮɯÔÜÓÛÐ×ÓÌɯÚÖÜÙÊÌÚȮɯÖÙɯÊÖÕÚÌÕÚÜÚȳ 

Ɉɯ/ÜÙ×ÖÚÌȯɯ(ËÌÕÛÐÍàɯÛÏÌɯÐÕÛÌÕÛɯÖÍɯÛÏÌɯÚÖÜÙÊÌɯȹÐÕÍÖÙÔȮɯ×ÌÙÚÜÈËÌȮɯÚÌÓÓȮɯÐÕŘÜÌÕÊÌȺȭ 

2ÊÖÙÌɯÌÈÊÏɯÊÈÛÌÎÖÙàɯÍÙÖÔɯƕɬƙɯÈÕËɯ×ÙÖÝÐËÌɯÈɯÚÏÖÙÛɯÑÜÚÛÐŗÊÈÛÐÖÕɯÍÖÙɯÌÈÊÏȭ 

.ÜÛ×ÜÛɯÍÖÙÔÈÛȯ 

"ÜÙÙÌÕÊàɯȹƕɬƙȺȯɯɍɍɍɯÉÌÊÈÜÚÌɯɍɍɍ 

1ÌÓÌÝÈÕÊÌɯȹƕɬƙȺȯɯɍɍɍɯÉÌÊÈÜÚÌɯɍɍɍ 

 ÜÛÏÖÙÐÛàɯȹƕɬƙȺȯɯɍɍɍɯÉÌÊÈÜÚÌɯɍɍɍ 

 ÊÊÜÙÈÊàɯȹƕɬƙȺȯɯɍɍɍɯÉÌÊÈÜÚÌɯɍɍɍ 

/ÜÙ×ÖÚÌɯȹƕɬƙȺȯɯɍɍɍɯÉÌÊÈÜÚÌɯɍɍɍ 

.ÝÌÙÈÓÓɯ$×ÐÚÛÌÔÖÓÖÎàɯ2ÊÖÙÌȯɯÈÝÌÙÈÎÌɯÖÍɯÛÏÌɯŗÝÌɯÚÊÖÙÌÚɯǶɯƖɬƗɯÚÌÕÛÌÕÊÌɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕ 

 

$ÛÏÐÊÚɯ&ÈÛÌɯ/ÙÖÔ×Ûɯȹ.ÔÐÚÚÐÖÕȮɯ%ÙÈÔÐÕÎȮɯ,ÈÕÐ×ÜÓÈÛÐÖÕȺ 

$ÝÈÓÜÈÛÌɯÛÏÌɯÌÛÏÐÊÈÓɯØÜÈÓÐÛàɯÖÍɯÛÏÌɯÊÓÈÐÔɯÜÚÐÕÎɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÍÙÈÔÌÞÖÙÒȯ 

Ɉɯ.ÔÐÚÚÐÖÕȯɯ#ÖÌÚɯÛÏÌɯÊÓÈÐÔɯÓÌÈÝÌɯÖÜÛɯÊÙÐÛÐÊÈÓɯÍÈÊÛÚɯÛÏÈÛɯÊÏÈÕÎÌɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕȳ 

Ɉɯ%ÙÈÔÐÕÎȯɯ(ÚɯÓÈÕÎÜÈÎÌɯÜÚÌËɯÛÖɯÉÐÈÚȮɯÌßÈÎÎÌÙÈÛÌȮɯÖÙɯËÐÚÛÖÙÛɯ×ÌÙÊÌ×ÛÐÖÕȳ 

Ɉɯ,ÈÕÐ×ÜÓÈÛÐÖÕȯɯ#ÖÌÚɯÛÏÌɯÊÓÈÐÔɯÐÕÛÌÕËɯÛÖɯÔÐÚÓÌÈËȮɯ×ÙÖÝÖÒÌȮɯÖÙɯÌÔÖÛÐÖÕÈÓÓàɯÔÈÕÐ×ÜÓÈÛÌȳ 

Ɉɯ1ÈÞÓÚɯ3ÌÚÛȯɯ6ÖÜÓËɯÛÏÌɯÊÓÈÐÔɯÚÛÐÓÓɯÉÌɯÈÊÊÌ×ÛÈÉÓÌɯÐÍɯÛÏÌɯÚ×ÌÈÒÌÙɯËÐËɯÕÖÛɯÒÕÖÞɯÞÏÖɯÉÌÕÌŗÛÚɯÖÙɯÚÜřÌÙÚɯÍÙÖÔɯÐÛȳ 
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%ÖÙɯÌÈÊÏɯÊÈÛÌÎÖÙàȮɯ×ÙÖÝÐËÌɯÈɯÚÏÖÙÛɯØÜÈÓÐÛÈÛÐÝÌɯÈÚÚÌÚÚÔÌÕÛɯÈÕËɯÔÈÙÒɯ+ÖÞɯɤɯ,ÌËÐÜÔɯɤɯ'ÐÎÏɯÌÛÏÐÊÈÓɯÊÖÕÊÌÙÕȭ 

.ÜÛ×ÜÛɯÍÖÙÔÈÛȯ 

.ÔÐÚÚÐÖÕȯɯɍɍɍɯȹ+ÖÞɤ,ÌËÐÜÔɤ'ÐÎÏȺɯɪɪɯÌß×ÓÈÕÈÛÐÖÕ 

%ÙÈÔÐÕÎȯɯɍɍɍɯȹ+ÖÞɤ,ÌËÐÜÔɤ'ÐÎÏȺɯɪɪɯÌß×ÓÈÕÈÛÐÖÕ 

,ÈÕÐ×ÜÓÈÛÐÖÕȯɯɍɍɍɯȹ+ÖÞɤ,ÌËÐÜÔɤ'ÐÎÏȺɯɪɪɯÌß×ÓÈÕÈÛÐÖÕ 

1ÈÞÓÚɯ"ÏÌÊÒȯɯ/ÈÚÚɤ%ÈÐÓɯɪɪɯÌß×ÓÈÕÈÛÐÖÕ 

.ÝÌÙÈÓÓɯ$ÛÏÐÊÈÓɯ"ÖÕÊÌÙÕɯ+ÌÝÌÓȯɯ+ÖÞɯɤɯ,ÌËÐÜÔɯɤɯ'ÐÎÏ 

 

 

/ÙÖÔ×Ûɯ(ÕÛÌÎÙÈÛÐÖÕɯÈÕËɯ(ÛÌÙÈÛÐÝÌɯ1ÌŗÕÌÔÌÕÛ 

3ÏÌÚÌɯ×ÙÖÔ×ÛÚɯÞÌÙÌɯÈ××ÓÐÌËɯÚÌØÜÌÕÛÐÈÓÓàɯÛÖɯÌÈÊÏɯÊÓÈÐÔɯÍÖÓÓÖÞÐÕÎɯÛÏÌɯ/ÈÜÓÐɪ%ÙÈÕÒÍÜÙÛɯ/ÙÌɪ"ÏÌÊÒȮɯÞÏÐÊÏɯŗÓÛÌÙÌËɯ

ÖÜÛɯÐÕÊÖÏÌÙÌÕÛɯÖÙɯÕÖÕɪÍÈÓÚÐŗÈÉÓÌɯÚÛÈÛÌÔÌÕÛÚȭɯ3ÏÌɯ$×ÐÚÛÌÔÖÓÖÎàɯ&ÈÛÌɯÌÝÈÓÜÈÛÌËɯÚÖÜÙÊÌɯØÜÈÓÐÛàɯÈÕËɯÌÝÐËÌÕÛÐÈÙàɯ

ÚÜ××ÖÙÛȮɯÞÏÐÓÌɯÛÏÌɯ$ÛÏÐÊÚɯ&ÈÛÌɯÐËÌÕÛÐŗÌËɯ×ÖÛÌÕÛÐÈÓɯËÐÚÛÖÙÛÐÖÕÚɯÐÕɯÍÙÈÔÐÕÎȮɯÖÔÐÚÚÐÖÕȮɯÖÙɯÔÈÕÐ×ÜÓÈÛÐÖÕȭɯ3ÖÎÌÛÏÌÙȮɯ

ÛÏÌÚÌɯÎÈÛÌÚɯÌÕÚÜÙÌËɯÛÏÈÛɯÝÌÙËÐÊÛÚɯÙÌŘÌÊÛÌËɯÕÖÛɯÖÕÓàɯÍÈÊÛÜÈÓɯÈÊÊÜÙÈÊàɯÉÜÛɯÈÓÚÖɯÌ×ÐÚÛÌÔÐÊɯÚÖÜÕËÕÌÚÚɯÈÕËɯÌÛÏÐÊÈÓɯ

ÛÙÈÕÚ×ÈÙÌÕÊàȭ 

 

/ÙÖÔ×ÛɯÙÌŗÕÌÔÌÕÛɯÖÊÊÜÙÙÌËɯÛÏÙÖÜÎÏɯÚàÚÛÌÔÈÛÐÊɯÛÌÚÛÐÕÎɯÊàÊÓÌÚȭɯ(ÕÐÛÐÈÓɯÐÛÌÙÈÛÐÖÕÚɯÙÌÝÌÈÓÌËɯÛÏÈÛɯ&/3ɪƘɯÙÌØÜÐÙÌËɯ

Ìß×ÓÐÊÐÛɯÖÜÛ×ÜÛɯÚÛÙÜÊÛÜÙÌɯÚ×ÌÊÐŗÊÈÛÐÖÕÚɯÛÖɯ×ÙÖËÜÊÌɯÊÖÕÚÐÚÛÌÕÛȮɯ×ÈÙÚÌÈÉÓÌɯÙÌÚÜÓÛÚȰɯÝÈÎÜÌɯÐÕÚÛÙÜÊÛÐÖÕÚɯàÐÌÓËÌËɯ

ÐÕÊÖÕÚÐÚÛÌÕÛɯÍÖÙÔÈŲÐÕÎɯÛÏÈÛɯÊÖÔ×ÓÐÊÈÛÌËɯÈÕÈÓàÚÐÚȭɯ3ÏÌɯ"1  /ɯÚÊÖÙÐÕÎɯÚàÚÛÌÔɯÞÈÚɯÊÈÓÐÉÙÈÛÌËɯÛÏÙÖÜÎÏɯ

ÉÌÕÊÏÔÈÙÒɯÛÌÚÛÐÕÎɯÈÎÈÐÕÚÛɯÌÚÛÈÉÓÐÚÏÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÝÌÙËÐÊÛÚȮɯÈËÑÜÚÛÐÕÎɯÛÏÌɯÞÌÐÎÏÛɯÎÐÝÌÕɯÛÖɯÌÈÊÏɯËÐÔÌÕÚÐÖÕɯ

ÜÕÛÐÓɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯÈÓÐÎÕÌËɯÞÐÛÏɯÌß×ÌÙÛɯÏÜÔÈÕɯÑÜËÎÔÌÕÛÚȭɯ3ÏÌɯ$ÛÏÐÊÚɯ&ÈÛÌɯÜÕËÌÙÞÌÕÛɯÚÐÔÐÓÈÙɯÙÌŗÕÌÔÌÕÛȯɯ

ÌÈÙÓàɯÝÌÙÚÐÖÕÚɯŘÈÎÎÌËɯÌßÊÌÚÚÐÝÌɯÍÈÓÚÌɯ×ÖÚÐÛÐÝÌÚɯÍÖÙɯɆÔÈÕÐ×ÜÓÈÛÐÖÕȮɆɯÙÌØÜÐÙÐÕÎɯÔÖÙÌɯ×ÙÌÊÐÚÌɯËÌŗÕÐÛÐÖÕÚɯ

ËÐÚÛÐÕÎÜÐÚÏÐÕÎɯ×ÌÙÚÜÈÚÐÝÌɯÙÏÌÛÖÙÐÊɯȹÈÊÊÌ×ÛÈÉÓÌȺɯÍÙÖÔɯËÌÓÐÉÌÙÈÛÌɯËÌÊÌ×ÛÐÖÕɯȹŘÈÎÎÈÉÓÌȺȭɯ3ÏÐÚɯÐÛÌÙÈÛÐÝÌɯ×ÙÖÊÌÚÚɯ

ÌÕÚÜÙÌËɯÛÏÌɯÎÈÛÌÚɯÖ×ÌÙÈÛÌËɯÈÚɯÐÕÛÌÕËÌËɭÚÜÙÍÈÊÐÕÎɯÎÌÕÜÐÕÌɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÊÖÕÊÌÙÕÚɯÞÐÛÏÖÜÛɯÖÝÌÙɪ

ÛÙÐÎÎÌÙÐÕÎɯÖÕɯÚÛàÓÐÚÛÐÊɯÊÏÖÐÊÌÚɯÖÙɯÓÌÎÐÛÐÔÈÛÌɯÈÙÎÜÔÌÕÛÈÛÐÖÕȭɯ ÓÓɯÖÜÛ×ÜÛÚɯÞÌÙÌɯÊÈ×ÛÜÙÌËɯÐÕɯÚÛÙÜÊÛÜÙÌËɯ,ÈÙÒËÖÞÕɯ

ÈÕËɯ)2.-ɯÍÖÙÔÈÛÚɯÍÖÙɯÚÜÉÚÌØÜÌÕÛɯØÜÈÕÛÐÛÈÛÐÝÌɯÈÕËɯØÜÈÓÐÛÈÛÐÝÌɯÈÕÈÓàÚÐÚȭ 

 

#ÈÛÈÚÌÛÚ 

3ÞÖɯËÈÛÈÚÌÛÚɯÌÝÈÓÜÈÛÌËɯÚàÚÛÌÔɯ×ÌÙÍÖÙÔÈÕÊÌȯɯȹƕȺɯƜƔƔɯÝÌÙÐŗÌËɯÊÓÈÐÔÚɯÍÙÖÔɯ/ÖÓÐÛÐ%ÈÊÛɅÚɯ×ÜÉÓÐÊɯÈÙÊÏÐÝÌȮɯÊÖÝÌÙÐÕÎɯ

×ÖÓÐÛÐÊÈÓɯÈÕËɯÚÖÊÐÈÓɯÛÖ×ÐÊÚɯÞÐÛÏɯ3ÙÜÛÏɪ.ɪ,ÌÛÌÙɯÝÌÙËÐÊÛÚɯȹ3ÙÜÌȮɯ,ÖÚÛÓàɯ3ÙÜÌȮɯ'ÈÓÍɯ3ÙÜÌȮɯ,ÖÚÛÓàɯ%ÈÓÚÌȮɯ%ÈÓÚÌȮɯ

/ÈÕÛÚɯÖÕɯ%ÐÙÌȺȰɯÈÕËɯȹƖȺɯƜƔƔɯÚàÕÛÏÌÛÐÊɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯÔÈÕÜÈÓÓàɯËÌÚÐÎÕÌËɯÛÖɯÛÌÚÛɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÈÊÙÖÚÚɯ

ÝÈÙàÐÕÎɯÈÔÉÐÎÜÐÛàɯÈÕËɯÍÙÈÔÐÕÎɯÊÖÔ×ÓÌßÐÛàȭ 

3ÏÌɯÚàÕÛÏÌÛÐÊɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛɯÞÈÚɯÚÛÙÈÛÌÎÐÊÈÓÓàɯÊÖÕÚÛÙÜÊÛÌËɯÛÖɯÛÌÚÛɯÌËÎÌɯÊÈÚÌÚɯÈÕËɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯ

ÜÕËÌÙɯÊÖÕÛÙÖÓÓÌËɯÊÖÕËÐÛÐÖÕÚȭɯ"ÓÈÐÔÚɯÞÌÙÌɯËÌÓÐÉÌÙÈÛÌÓàɯËÌÚÐÎÕÌËɯÛÖɯÝÈÙàɯÈÊÙÖÚÚɯÛÏÙÌÌɯËÐÔÌÕÚÐÖÕÚȯɯȹƕȺɯÌÔ×ÐÙÐÊÈÓɯ
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ÊÖÔ×ÓÌßÐÛàɯȹÚÐÔ×ÓÌɯÍÈÊÛÚɯÝÚȭɯÔÜÓÛÐɪÚÛÌ×ɯÊÈÜÚÈÓɯÙÌÓÈÛÐÖÕÚÏÐ×ÚȺȮɯȹƖȺɯÍÙÈÔÐÕÎɯÉÐÈÚɯȹÕÌÜÛÙÈÓɯÝÚȭɯÓÌÈËÐÕÎɯÓÈÕÎÜÈÎÌȺȮɯ

ÈÕËɯȹƗȺɯÌÝÐËÌÕÛÐÈÙàɯÈÔÉÐÎÜÐÛàɯȹÊÓÌÈÙɯÊÖÕÚÌÕÚÜÚɯÝÚȭɯÊÖÕÛÌÚÛÌËɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕÚȺȭɯ3ÏÐÚɯËÌÚÐÎÕɯÌÕÈÉÓÌËɯÚàÚÛÌÔÈÛÐÊɯ

ÌÝÈÓÜÈÛÐÖÕɯÖÍɯÏÖÞɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÏÈÕËÓÌɯÕÖÛɯÑÜÚÛɯÊÓÌÈÙɯÛÙÜÛÏÚɯÈÕËɯÍÈÓÚÌÏÖÖËÚɯÉÜÛɯÛÏÌɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÎÙÈàɯ

áÖÕÌÚɯÞÏÌÙÌɯÏÜÔÈÕɯÍÈÊÛɪÊÏÌÊÒÌÙÚɯÔÖÚÛɯÖÍÛÌÕɯËÐÚÈÎÙÌÌȭɯ$ÈÊÏɯÚàÕÛÏÌÛÐÊɯÊÓÈÐÔɯÐÕÊÓÜËÌËɯÈÕÕÖÛÈÛÌËɯÎÖÓËɯÝÌÙËÐÊÛÚɯ

ÞÐÛÏɯÌß×ÓÐÊÐÛɯÙÌÈÚÖÕÐÕÎɯÙÈÛÐÖÕÈÓÌÚȮɯÊÙÌÈÛÐÕÎɯÈɯÎÙÖÜÕËɯÛÙÜÛÏɯÛÏÈÛɯÙÌŘÌÊÛÚɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯ

ÙÈÛÏÌÙɯÛÏÈÕɯÔÌÙÌɯÉÐÕÈÙàɯÈÊÊÜÙÈÊàȭ 

!ÖÛÏɯËÈÛÈÚÌÛÚɯÐÕÊÓÜËÌËɯÊÓÈÐÔɯÛÌßÛȮɯÎÖÓËɯÝÌÙËÐÊÛɯȹÎÙÖÜÕËɯÛÙÜÛÏȺȮɯ×ÙÌËÐÊÛÌËɯÝÌÙËÐÊÛȮɯ"1  /ɯÚÊÖÙÌȮɯÌÛÏÐÊÚɯŘÈÎȮɯÈÕËɯ

ÙÌÈÚÖÕÐÕÎɯÑÜÚÛÐŗÊÈÛÐÖÕȭɯ&ÖÓËɯÝÌÙËÐÊÛÚɯÙÌ×ÙÌÚÌÕÛɯÙÌŗÕÌËɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛÚɯÜÚÌËɯÈÚɯÌÝÈÓÜÈÛÐÖÕɯÉÌÕÊÏÔÈÙÒÚȭɯ ÓÓɯ

ËÈÛÈɯÞÌÙÌɯÊÓÌÈÕÌËɯÈÕËɯÚÛÈÕËÈÙËÐáÌËɯÛÖɯÙÌÔÖÝÌɯËÜ×ÓÐÊÈÛÌÚȮɯÜÕÝÌÙÐŗÈÉÓÌɯÚÛÈÛÌÔÌÕÛÚȮɯÈÕËɯÚÈÛÐÙÐÊÈÓɯÊÖÕÛÌÕÛȭɯ3ÏÌɯ

ÐÕËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌɯÞÈÚɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÙɯÈÉÚÌÕÊÌɯÖÍɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÐÕɯÛÏÌɯ×Ð×ÌÓÐÕÌȰɯËÌ×ÌÕËÌÕÛɯÝÈÙÐÈÉÓÌÚɯ

ÐÕÊÓÜËÌËɯÈÊÊÜÙÈÊàɯÔÌÛÙÐÊÚɯȹ×ÙÌÊÐÚÐÖÕȮɯÙÌÊÈÓÓȮɯ%ƕȮɯ"ÖÏÌÕɅÚɯ*È××ÈȺɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÐÕËÐÊÈÛÖÙÚɯȹÙÌÈÚÖÕÐÕÎɯ

ÊÖÏÌÙÌÕÊÌȮɯÌÛÏÐÊÈÓɯŘÈÎɯÈÊÊÜÙÈÊàȺȭ 

 

$ß×ÌÙÐÔÌÕÛÈÓɯ/ÙÖÊÌËÜÙÌ 

!ÖÛÏɯËÈÛÈÚÌÛÚɯÞÌÙÌɯ×ÙÌ×ÙÖÊÌÚÚÌËɯÐÕÛÖɯÜÕÐÍÖÙÔɯ"25ɯÍÖÙÔÈÛɯÊÖÕÛÈÐÕÐÕÎɯÊÓÈÐÔɯÛÌßÛȮɯÎÖÓËɯÝÌÙËÐÊÛȮɯÈÕËɯÔÌÛÈËÈÛÈɯ

ŗÌÓËÚȭɯ3ÏÌɯ&/3ɪƘɪÉÈÚÌËɯÚàÚÛÌÔɯ×ÙÖÊÌÚÚÌËɯÊÓÈÐÔÚɯÚÌØÜÌÕÛÐÈÓÓàɯÛÏÙÖÜÎÏɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÜÚÐÕÎɯÛÏÌɯ

ÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛÚɯËÌÛÈÐÓÌËɯÈÉÖÝÌȭɯ"ÓÈÐÔÚɯÞÌÙÌɯÈÕÈÓàáÌËɯÐÕɯÉÈÛÊÏÌÚɯÖÍɯƕƔȮɯÞÐÛÏɯÖÜÛ×ÜÛÚɭÝÌÙËÐÊÛÚȮɯ"1  /ɯ

ÚÊÖÙÌÚȮɯÌÛÏÐÊÈÓɯŘÈÎÚȮɯÈÕËɯÙÌÈÚÖÕÐÕÎɯÚÜÔÔÈÙÐÌÚɭÌß×ÖÙÛÌËɯËÐÙÌÊÛÓàɯÍÙÖÔɯÛÏÌɯ"ÏÈÛ&/3ɯÐÕÛÌÙÍÈÊÌɯÛÖɯ$ßÊÌÓȮɯÛÏÌÕɯ

ÊÓÌÈÕÌËɯÈÕËɯÚÛÈÕËÈÙËÐáÌËɯÜÚÐÕÎɯÈÜÛÖÔÈÛÌËɯÚÊÙÐ×ÛÚȭɯ ɯÔÈÕÜÈÓɯÈÜËÐÛɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÖÕɯÈÓÓɯÊÓÈÐÔÚɯÛÖɯÝÈÓÐËÈÛÌɯ

ÖÜÛ×ÜÛɯÈÊÊÜÙÈÊàɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÞÐÛÏɯÙÌÝÐÌÞÌÙɯÍÌÌËÉÈÊÒɯÜÚÌËɯÛÖɯÙÌŗÕÌɯ×ÙÖÔ×Ûɯ×ÏÙÈÚÐÕÎɯÈÕËɯÎÈÛÌɯÓÖÎÐÊɯ

ÐÛÌÙÈÛÐÝÌÓàȭ 

3ÌÚÛÐÕÎɯ×ÙÖÊÌÌËÌËɯÐÕɯÛÏÙÌÌɯ×ÏÈÚÌÚȯɯȹƕȺɯ/ÖÓÐÛÐ%ÈÊÛɯËÈÛÈÚÌÛɯȹ×ÖÓÐÛÐÊÈÓɯÚÛÈÛÌÔÌÕÛÚȺɭÐÕÐÛÐÈÓɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯÎÈÛÌɯ

×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯÙÌÈÓɪÞÖÙÓËɯÊÓÈÐÔÚɯÛÌÚÛÐÕÎɯÊÖÏÌÙÌÕÊÌȮɯÝÌÙËÐÊÛɯÈÓÐÎÕÔÌÕÛȮɯÈÕËɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÙÌÈÚÖÕÐÕÎȰɯȹƖȺɯ

2àÕÛÏÌÛÐÊɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛɯȹÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚȺɭÌßÛÌÕÚÐÖÕɯÛÌÚÛɯÈÚÚÌÚÚÐÕÎɯÔÖËÌÓɯÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯ×ÙÌÊÐÚÐÖÕɯÖÕɯ

ÌÔ×ÐÙÐÊÈÓÓàɯÝÌÙÐŗÈÉÓÌɯÊÖÕÛÌÕÛȰɯÈÕËɯȹƗȺɯ ÙÛÐÊÓÌɪÓÌÝÌÓɯÝÈÓÐËÈÛÐÖÕɯȹÔÜÓÛÐɪÊÓÈÐÔɯÌßÛÙÈÊÛÐÖÕȺɭŗÕÈÓɯÝÈÓÐËÈÛÐÖÕɯ

ÊÖÕŗÙÔÐÕÎɯÛÏÌɯÚàÚÛÌÔɯÊÖÜÓËɯ×ÙÖÊÌÚÚɯÍÜÓÓɯ×ÈÙÈÎÙÈ×ÏÚȮɯÌßÛÙÈÊÛɯÔÜÓÛÐ×ÓÌɯÊÓÈÐÔÚȮɯÈÕËɯÔÈÐÕÛÈÐÕɯÙÌÈÚÖÕÐÕÎɯÐÕÛÌÎÙÐÛàɯ

ÈÊÙÖÚÚɯÓÖÕÎÌÙɯÛÌßÛÚȭɯ"ÖÔ×ÈÙÈÛÐÝÌɯÙÜÕÚɯÞÌÙÌɯÊÖÕËÜÊÛÌËɯÞÐÛÏɯÈɯÉÈÚÌÓÐÕÌɯ&/3ɪƘɯÔÖËÌÓɯÞÐÛÏÖÜÛɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯ

ÎÈÛÌÚɯÛÖɯÔÌÈÚÜÙÌɯÛÏÌɯÌřÌÊÛɯÖÍɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÕɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÈÕËɯÈÕÈÓàÛÐÊÈÓɯØÜÈÓÐÛàȭ 

 

$ÝÈÓÜÈÛÐÖÕɯ,ÌÛÙÐÊÚ 

3ÏÌɯÍÖÓÓÖÞÐÕÎɯÔÌÛÙÐÊÚɯÈÚÚÌÚÚÌËɯÚàÚÛÌÔɯ×ÌÙÍÖÙÔÈÕÊÌȯ 

,ÌÛÙÐÊ #ÌŗÕÐÛÐÖÕ 

/ÙÌÊÐÚÐÖÕ /ÙÖ×ÖÙÛÐÖÕɯÖÍɯÊÖÙÙÌÊÛɯ×ÙÌËÐÊÛÐÖÕÚɯÈÔÖÕÎɯÈÓÓɯ×ÖÚÐÛÐÝÌɯ×ÙÌËÐÊÛÐÖÕÚ 

1ÌÊÈÓÓ /ÙÖ×ÖÙÛÐÖÕɯÖÍɯÊÖÙÙÌÊÛɯ×ÙÌËÐÊÛÐÖÕÚɯÈÔÖÕÎɯÈÓÓɯÈÊÛÜÈÓɯ×ÖÚÐÛÐÝÌÚ 

%ƕɯ2ÊÖÙÌ 'ÈÙÔÖÕÐÊɯÔÌÈÕɯÖÍɯ×ÙÌÊÐÚÐÖÕɯÈÕËɯÙÌÊÈÓÓȮɯÊÖÔ×ÜÛÌËɯ×ÌÙɯËÈÛÈÚÌÛ 

"ÖÏÌÕɅÚɯ*È××È (ÕÛÌÙɪÙÈÛÌÙɯÈÎÙÌÌÔÌÕÛɯÉÌÛÞÌÌÕɯÔÖËÌÓɯÈÕËɯÎÖÓËɯÝÌÙËÐÊÛÚȮɯÈÊÊÖÜÕÛÐÕÎɯÍÖÙɯ

ÊÏÈÕÊÌ 
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1ÌÈÚÖÕÐÕÎɯ

"ÖÏÌÙÌÕÊÌ 

0ÜÈÓÐÛÈÛÐÝÌɯÈÚÚÌÚÚÔÌÕÛɯÖÍɯÌß×ÓÈÕÈÛÐÖÕɯÊÓÈÙÐÛàɤÓÖÎÐÊÈÓɯÊÖÕÚÐÚÛÌÕÊàɯȹÔÈÕÜÈÓɯ

ÙÌÝÐÌÞȺ 

$ÛÏÐÊÈÓɯ ÊÊÜÙÈÊà /ÙÖ×ÖÙÛÐÖÕɯÖÍɯÊÖÙÙÌÊÛÓàɯÐËÌÕÛÐŗÌËɯÍÙÈÔÐÕÎȮɯÖÔÐÚÚÐÖÕȮɯÖÙɯÔÈÕÐ×ÜÓÈÛÐÖÕɯ

ÐÚÚÜÌÚ 

 

%ƕɯÚÊÖÙÌÚɯÈÕËɯ"ÖÏÌÕɅÚɯ*È××ÈɯÞÌÙÌɯÊÈÓÊÜÓÈÛÌËɯÚÌ×ÈÙÈÛÌÓàɯÍÖÙɯÉÖÛÏɯËÈÛÈÚÌÛÚɯÛÖɯÈÚÚÌÚÚɯÊÖÕÚÐÚÛÌÕÊàɯÈÊÙÖÚÚɯÙÌÈÓɪ

ÞÖÙÓËɯÈÕËɯÚàÕÛÏÌÛÐÊɯÊÖÕËÐÛÐÖÕÚȭɯ(ÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÔÌÈÚÜÙÌÚɯÞÌÙÌɯËÌÙÐÝÌËɯÍÙÖÔɯÔÈÕÜÈÓɯÙÌÝÐÌÞɯÖÍɯÙÌÈÚÖÕÐÕÎɯ

ÖÜÛ×ÜÛÚɯÈÕËɯÌÛÏÐÊÈÓɯÈÚÚÌÚÚÔÌÕÛÚȭ 

 

#ÈÛÈɯ ÕÈÓàÚÐÚ 

0ÜÈÕÛÐÛÈÛÐÝÌɯÙÌÚÜÓÛÚɯÞÌÙÌɯÈÕÈÓàáÌËɯÜÚÐÕÎɯËÌÚÊÙÐ×ÛÐÝÌɯÈÕËɯÊÖÔ×ÈÙÈÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚȭɯ%ƕɯÚÊÖÙÌÚɯÈÕËɯ"ÖÏÌÕɅÚɯ*È××Èɯ

ÞÌÙÌɯÊÖÔ×ÜÛÌËɯÍÖÙɯÌÈÊÏɯËÈÛÈÚÌÛɯÛÖɯÈÚÚÌÚÚɯÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯÙÌÓÐÈÉÐÓÐÛàȭɯ0ÜÈÓÐÛÈÛÐÝÌɯÖÜÛ×ÜÛÚɭÙÌÈÚÖÕÐÕÎɯ

ÊÖÏÌÙÌÕÊÌɯÈÕËɯÌÛÏÐÊÈÓɯŘÈÎɯÈÊÊÜÙÈÊàɭÞÌÙÌɯÈÕÈÓàáÌËɯÛÏÙÖÜÎÏɯÊÖÕÛÌÕÛɯÙÌÝÐÌÞɯÈÕËɯÛÏÌÔÈÛÐÊɯÊÖËÐÕÎɯÛÖɯÌÝÈÓÜÈÛÌɯ

ÐÕÛÌÙ×ÙÌÛÈÛÐÝÌɯÛÙÈÕÚ×ÈÙÌÕÊàȭɯ3ÏÌÚÌɯÈÕÈÓàÚÌÚɯÊÖÓÓÌÊÛÐÝÌÓàɯÌÚÛÈÉÓÐÚÏɯÞÏÌÛÏÌÙɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯ

ÙÌÈÚÖÕÐÕÎɯÐÔ×ÙÖÝÌÚɯÉÖÛÏɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÕËɯÕÖÙÔÈÛÐÝÌɯËÐÔÌÕÚÐÖÕÚɯÖÍɯ (ɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭ 

 

1$24+32 

3ÏÐÚɯÚÌÊÛÐÖÕɯ×ÙÌÚÌÕÛÚɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÜÛÊÖÔÌÚɯÍÙÖÔɯÛÌÚÛÐÕÎɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌɯÍÙÈÔÌÞÖÙÒɯÈÊÙÖÚÚɯÛÞÖɯ

ËÈÛÈÚÌÛÚȯɯƜƔƔɯ/ÖÓÐÛÐ%ÈÊÛɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯÈÕËɯƜƔƔɯÚàÕÛÏÌÛÐÊɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚȭɯ1ÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÏÖÞɯÛÏÌɯ

ÐÕÛÌÎÙÈÛÌËɯ$×ÐÚÛÌÔÖÓÖÎàɯÈÕËɯ$ÛÏÐÊÚɯ&ÈÛÌÚɯÈřÌÊÛÌËɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÈÊÊÜÙÈÊàȮɯÊÖÕÚÐÚÛÌÕÊàȮɯÈÕËɯËÖÔÈÐÕɪÚ×ÌÊÐŗÊɯ

×ÌÙÍÖÙÔÈÕÊÌȭ 

 

#ÈÛÈÚÌÛɯ2ÛÙÜÊÛÜÙÌ 

!ÖÛÏɯËÈÛÈÚÌÛÚɯÞÌÙÌɯÚÛÙÜÊÛÜÙÌËɯÞÐÛÏɯÛÏÙÌÌɯÝÌÙËÐÊÛɯÊÖÓÜÔÕÚɯÍÖÙɯÊÖÔ×ÈÙÈÛÐÝÌɯÈÕÈÓàÚÐÚȯɯȹƕȺɯ.ÙÐÎÐÕÈÓɯ+ÈÉÌÓɭÛÏÌɯ

ÝÌÙËÐÊÛɯÈÚɯ×ÜÉÓÐÚÏÌËɯÉàɯÛÏÌɯÚÖÜÙÊÌȰɯȹƖȺɯ&ÖÓËɯ5ÌÙËÐÊÛɭÛÏÌɯÌß×ÌÙÛɪÝÈÓÐËÈÛÌËɯÎÙÖÜÕËɯÛÙÜÛÏɯÜÚÌËɯÈÚɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯ

ÉÌÕÊÏÔÈÙÒȰɯÈÕËɯȹƗȺɯ/ÙÌËÐÊÛÌËɯ5ÌÙËÐÊÛɭÛÏÌɯÚàÚÛÌÔɪÎÌÕÌÙÈÛÌËɯÖÜÛ×ÜÛɯÈÍÛÌÙɯ×ÙÖÊÌÚÚÐÕÎɯÛÏÙÖÜÎÏɯÈÓÓɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯ

ÎÈÛÌÚȭɯ ÓÓɯÝÌÙËÐÊÛÚɯÞÌÙÌɯÕÖÙÔÈÓÐáÌËɯÛÖɯÚÛÈÕËÈÙËɯÊÈÛÌÎÖÙÐÌÚɯȹ3ÙÜÌȮɯ,ÖÚÛÓàɯ3ÙÜÌȮɯ'ÈÓÍɯ3ÙÜÌȮɯ,ÖÚÛÓàɯ%ÈÓÚÌȮɯ%ÈÓÚÌȮɯ

/ÈÕÛÚɯÖÕɯ%ÐÙÌȺɯÈÕËɯÌÕÊÖËÌËɯÕÜÔÌÙÐÊÈÓÓàɯÍÖÙɯÚÛÈÛÐÚÛÐÊÈÓɯÈÕÈÓàÚÐÚȭ 

 

/ÌÙÍÖÙÔÈÕÊÌɯÉàɯ#ÈÛÈÚÌÛ 
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,ÖËÌÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÝÈÙÐÌËɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÉàɯËÖÔÈÐÕȭɯ3ÈÉÓÌɯƕɯ×ÙÌÚÌÕÛÚɯ×ÙÌÊÐÚÐÖÕȮɯÙÌÊÈÓÓȮɯ%ƕɯÚÊÖÙÌÚȮɯÈÕËɯ"ÖÏÌÕɅÚɯ

*È××ÈɯÍÖÙɯÉÖÛÏɯËÈÛÈÚÌÛÚȮɯÞÐÛÏɯÔÌÛÙÐÊÚɯÊÈÓÊÜÓÈÛÌËɯÜÚÐÕÎɯ,ÖËÌÓɯÝÚȭɯ&ÖÓËɯ5ÌÙËÐÊÛɯÊÖÔ×ÈÙÐÚÖÕÚȭ 

3ÈÉÓÌɯƕȯɯ$ÝÈÓÜÈÛÐÖÕɯ1ÌÚÜÓÛÚɯɪɯ/ÖÓÐÛÐ%ÈÊÛɯȹ/ÖÓÐÛÐÊÈÓɯ"ÓÈÐÔÚȺ 

 

3ÏÌɯ/ÖÓÐÛÐ%ÈÊÛɯËÈÛÈÚÌÛɯàÐÌÓËÌËɯ×ÙÌÊÐÚÐÖÕɯÖÍɯƔȭƜƘƜȮɯÙÌÊÈÓÓɯÖÍɯƔȭƛƘƛȮɯ%ƕɯÚÊÖÙÌɯÖÍɯƔȭƚƕƗȮɯÈÕËɯ"ÖÏÌÕɅÚɯ*È××ÈɯÖÍɯƔȭƚƔƜȮɯ

ÞÐÛÏɯÈÕɯÖÝÌÙÈÓÓɯÈÎÙÌÌÔÌÕÛɯÙÈÛÌɯÖÍɯƛƙȭƘǔɯÉÌÛÞÌÌÕɯÔÖËÌÓɯ×ÙÌËÐÊÛÐÖÕÚɯÈÕËɯÎÖÓËɯÝÌÙËÐÊÛÚȭɯ3ÏÌɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛɯ

×ÙÖËÜÊÌËɯÕÌÈÙɪ×ÌÙÍÌÊÛɯ×ÙÌÊÐÚÐÖÕɯȹƔȭƝƝƚȺɯÈÕËɯÙÌÊÈÓÓɯȹƔȭƝƝƝȺȮɯ%ƕɯÚÊÖÙÌɯÖÍɯƔȭƚƖƙȮɯÈÕËɯ"ÖÏÌÕɅÚɯ*È××ÈɯÖÍɯƔȭƚƖƙȮɯÞÐÛÏɯ

ƝƝȭƛǔɯÈÎÙÌÌÔÌÕÛɯÉÌÛÞÌÌÕɯ×ÙÌËÐÊÛÐÖÕÚɯÈÕËɯÎÖÓËɯÚÛÈÕËÈÙËÚȭ 

 

%ÐÎÜÙÌɯƕȯɯ/ÌÙÍÖÙÔÈÕÊÌɯ1ÌÚÜÓÛÚɯÍÖÙɯ/ÖÓÐÛÐ%ÈÊÛɯÝÚɯ2ÊÐÌÕÛÐŗÊɯ#ÈÛÈɯÚÌÛÚ 

 

"ÖÕÍÜÚÐÖÕɯ,ÈÛÙÐßɯ ÕÈÓàÚÐÚ 

#ÌÛÈÐÓÌËɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯ×ÈŲÌÙÕÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÐÕɯ3ÈÉÓÌÚɯƖɯÈÕËɯƗȮɯÚÏÖÞÐÕÎɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ×ÙÌËÐÊÛÌËɯÝÌÙËÐÊÛÚɯ

ÈÎÈÐÕÚÛɯÎÖÓËɯÝÌÙËÐÊÛÚɯÍÖÙɯÌÈÊÏɯËÈÛÈÚÌÛȭ 
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3ÈÉÓÌɯƖȯɯ$ÝÈÓÜÈÛÐÖÕɯ1ÌÚÜÓÛÚɯɪɯ2àÕÛÏÌÛÐÊɯ#ÈÛÈÚÌÛɯȹ2ÊÐÌÕÛÐŗÊɯ"ÓÈÐÔÚȺ 

 

3ÈÉÓÌɯƗȯɯ$ÝÈÓÜÈÛÐÖÕɯ1ÌÚÜÓÛÚɯɬɯ/ÖÓÐÛÐ%ÈÊÛɯÝÚɯ2ÊÐÌÕÛÐŗÊɯ#ÈÛÈɯ2ÌÛÚ 

 

3ÏÌɯ/ÖÓÐÛÐ%ÈÊÛɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯÙÌÝÌÈÓÌËɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÚ×ÙÌÈËɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÝÌÙËÐÊÛɯÊÈÛÌÎÖÙÐÌÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÐÕɯ

ÛÏÌɯɆ'ÈÓÍɯ3ÙÜÌɆɯÈÕËɯɆ,ÖÚÛÓàɯ%ÈÓÚÌɆɯÙÈÕÎÌÚɯÞÏÌÙÌɯÊÖÕÛÌßÛÜÈÓɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÈřÌÊÛÚɯÑÜËÎÔÌÕÛȭɯ3ÏÌɯÚÊÐÌÕÛÐŗÊɯ

ËÈÛÈÚÌÛɯÊÖÕÍÜÚÐÖÕɯÔÈÛÙÐßɯÚÏÖÞÌËɯÏÐÎÏɯÊÖÕÊÌÕÛÙÈÛÐÖÕɯÈÓÖÕÎɯÛÏÌɯËÐÈÎÖÕÈÓȮɯÞÐÛÏɯÔÐÕÐÔÈÓɯÖřɪËÐÈÎÖÕÈÓɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕÚȮɯÐÕËÐÊÈÛÐÕÎɯÚÛÙÖÕÎɯÈÎÙÌÌÔÌÕÛɯÉÌÛÞÌÌÕɯ×ÙÌËÐÊÛÐÖÕÚɯÈÕËɯÎÖÓËɯÚÛÈÕËÈÙËÚȭ 

 

#ÖÔÈÐÕɪ2×ÌÊÐŗÊɯ/ÈŲÌÙÕÚ 

 

.ÉÚÌÙÝÈÉÓÌɯËÐřÌÙÌÕÊÌÚɯÌÔÌÙÎÌËɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯËÖÔÈÐÕÚȭɯ/ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯËÌÔÖÕÚÛÙÈÛÌËɯÎÙÌÈÛÌÙɯÝÌÙËÐÊÛɯ

ÝÈÙÐÈÉÐÓÐÛàȮɯÞÐÛÏɯÔÖËÌÓɯ×ÙÌËÐÊÛÐÖÕÚɯËÐÚÛÙÐÉÜÛÌËɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÊÈÛÌÎÖÙÐÌÚɯÌÝÌÕɯÞÏÌÕɯÎÖÓËɯÝÌÙËÐÊÛÚɯÞÌÙÌɯÊÓÌÈÙȭɯ

#ÐÚÈÎÙÌÌÔÌÕÛÚɯÍÙÌØÜÌÕÛÓàɯÖÊÊÜÙÙÌËɯÈÛɯÊÈÛÌÎÖÙàɯÉÖÜÕËÈÙÐÌÚɯȹÌȭÎȭȮɯɆ,ÖÚÛÓàɯ3ÙÜÌɆɯÝÚȭɯɆ'ÈÓÍɯ3ÙÜÌɆȺɯÙÈÛÏÌÙɯÛÏÈÕɯÈÛɯ

ÌßÛÙÌÔÌÚȭɯ2ÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯ×ÙÖËÜÊÌËɯÏÐÎÏÓàɯÊÖÕÊÌÕÛÙÈÛÌËɯ×ÙÌËÐÊÛÐÖÕÚȮɯÞÐÛÏɯƝƝȭƛǔɯÖÍɯÊÓÈÚÚÐŗÊÈÛÐÖÕÚɯÔÈÛÊÏÐÕÎɯ

ÎÖÓËɯÝÌÙËÐÊÛÚɯÌßÈÊÛÓàȭɯ!ÖÙËÌÙÓÐÕÌɯÊÈÚÌÚɯÞÌÙÌɯÙÈÙÌɯÐÕɯÛÏÌɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛȮɯÈ××ÌÈÙÐÕÎɯ×ÙÐÔÈÙÐÓàɯÐÕɯÛÏÌɯÛÏÙÌÌɯ

ÊÓÈÐÔÚɯÓÈÉÌÓÌËɯɆ,ÖÚÛÓàɯ3ÙÜÌȭɆ 

.ÙÐÎÐÕÈÓɪÛÖɪ&ÖÓËɯÝÌÙËÐÊÛɯÊÖÙÙÌÊÛÐÖÕÚɯÖÊÊÜÙÙÌËɯÔÖÙÌɯÍÙÌØÜÌÕÛÓàɯÐÕɯÛÏÌɯ/ÖÓÐÛÐ%ÈÊÛɯËÈÛÈÚÌÛɯȹ-ǻƕƜƚɯÊÖÙÙÌÊÛÐÖÕÚȮɯ

ƖƗȭƗǔɯÖÍɯËÈÛÈÚÌÛȺɯÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛɯȹ-ǻƝɯÊÖÙÙÌÊÛÐÖÕÚȮɯƕȭƕǔɯÖÍɯËÈÛÈÚÌÛȺȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯ×ÖÓÐÛÐÊÈÓɯ

ÊÓÈÐÔÚɯÙÌØÜÐÙÌËɯÔÖÙÌɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÙÌŗÕÌÔÌÕÛɯËÜÙÐÕÎɯÎÖÓËɪÚÛÈÕËÈÙËɯÈÚÚÐÎÕÔÌÕÛȭ 
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&ÈÛÌɪ2×ÌÊÐŗÊɯ.ÜÛ×ÜÛÚ 

!ÌàÖÕËɯÝÌÙËÐÊÛɯÈÊÊÜÙÈÊàȮɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯ×ÙÖËÜÊÌËɯÚÛÙÜÊÛÜÙÌËɯÖÜÛ×ÜÛÚɯÍÖÙɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯ

ÈÚÚÌÚÚÔÌÕÛȯ 

"1  /ɯ2ÊÖÙÌÚɯȹ$×ÐÚÛÌÔÖÓÖÎàɯ&ÈÛÌȺȯɯ2ÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯÈÝÌÙÈÎÌËɯƘȭƖɤƙȭƔɯȹ2#ǻƔȭƘȺȮɯÞÏÐÓÌɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯ

ÈÝÌÙÈÎÌËɯƗȭƕɤƙȭƔɯȹ2#ǻƔȭƝȺȮɯÙÌŘÌÊÛÐÕÎɯËÐřÌÙÌÕÊÌÚɯÐÕɯÚÖÜÙÊÌɯØÜÈÓÐÛàɯÈÕËɯÌÝÐËÌÕÛÐÈÙàɯÊÓÈÙÐÛàȭ 

$ÛÏÐÊÈÓɯ%ÓÈÎÚɯȹ$ÛÏÐÊÚɯ&ÈÛÌȺȯɯ3ÏÌɯÚàÚÛÌÔɯŘÈÎÎÌËɯƗƘǔɯÖÍɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯÞÐÛÏɯ,ÌËÐÜÔɯÖÙɯ'ÐÎÏɯÌÛÏÐÊÈÓɯÊÖÕÊÌÙÕɯ

ȹÖÔÐÚÚÐÖÕȮɯÍÙÈÔÐÕÎȮɯÖÙɯÔÈÕÐ×ÜÓÈÛÐÖÕȺȮɯÊÖÔ×ÈÙÌËɯÛÖɯƗǔɯÖÍɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚȭɯ3ÏÐÚɯËÐÚ×ÈÙÐÛàɯÙÌŘÌÊÛÚɯÛÏÌɯÙÏÌÛÖÙÐÊÈÓɯ

ÈÕËɯ×ÌÙÚÜÈÚÐÝÌɯÕÈÛÜÙÌɯÖÍɯ×ÖÓÐÛÐÊÈÓɯËÐÚÊÖÜÙÚÌɯÝÌÙÚÜÚɯÛÏÌɯÌÔ×ÐÙÐÊÈÓɯÍÙÈÔÐÕÎɯÖÍɯÚÊÐÌÕÛÐŗÊɯÚÛÈÛÌÔÌÕÛÚȭ 

1ÌÈÚÖÕÐÕÎɯ2ÜÔÔÈÙÐÌÚȯɯ ÓÓɯÊÓÈÐÔÚɯÙÌÊÌÐÝÌËɯÔÜÓÛÐɪÚÌÕÛÌÕÊÌɯÑÜÚÛÐŗÊÈÛÐÖÕÚɯÌß×ÓÈÐÕÐÕÎɯÝÌÙËÐÊÛÚɯÛÏÙÖÜÎÏɯÛÏÌɯÓÌÕÚɯÖÍɯ

ÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàɯÈÕËɯÌÛÏÐÊÈÓɯÐÕÛÌÎÙÐÛàȭɯ,ÈÕÜÈÓɯÙÌÝÐÌÞɯÖÍɯƕƔƔɯÙÈÕËÖÔÓàɯÚÈÔ×ÓÌËɯÌß×ÓÈÕÈÛÐÖÕÚɯȹƙƔɯ×ÌÙɯËÈÛÈÚÌÛȺɯ

ÊÖÕŗÙÔÌËɯÛÏÈÛɯÙÌÈÚÖÕÐÕÎɯÞÈÚɯÓÖÎÐÊÈÓÓàɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÎÈÛÌɯÖÜÛ×ÜÛÚɯÐÕɯƝƘǔɯÖÍɯÊÈÚÌÚȭ 

 

2ÜÔÔÈÙàɯÖÍɯ*Ìàɯ%ÐÕËÐÕÎÚ 

3ÏÌɯÔÖËÌÓɯÈÊÏÐÌÝÌËɯÏÐÎÏɯÈÊÊÜÙÈÊàɯÖÕɯÌÔ×ÐÙÐÊÈÓÓàɯÎÙÖÜÕËÌËɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯȹƝƝȭƛǔɯÈÎÙÌÌÔÌÕÛȺɯÈÕËɯÔÖËÌÙÈÛÌɯ

ÉÜÛɯÊÖÕÚÐÚÛÌÕÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯÊÖÕÛÌßÛÜÈÓÓàɯÊÖÔ×ÓÌßɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯȹƛƙȭƘǔɯÈÎÙÌÌÔÌÕÛȺȭɯ"ÖÏÌÕɅÚɯ*È××ÈɯÚÊÖÙÌÚɯ

ÊÖÕŗÙÔÌËɯÚÜÉÚÛÈÕÛÐÈÓɯÐÕÛÌÙɪÙÈÛÌÙɯÙÌÓÐÈÉÐÓÐÛàɯÐÕɯÉÖÛÏɯËÖÔÈÐÕÚɯȹƔȭƚƔƜɯÈÕËɯƔȭƚƖƙȺȮɯÛÏÖÜÎÏɯÛÏÌɯÚÊÐÌÕÛÐŗÊɯËÈÛÈÚÌÛɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÕÌÈÙɪ×ÌÙÍÌÊÛɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÊÖÕÚÐÚÛÌÕÊàȭɯ3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÚÜÊÊÌÚÚÍÜÓÓàɯ×ÙÖËÜÊÌËɯ

ÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÖÜÛ×ÜÛÚɭ"1  /ɯÚÊÖÙÌÚȮɯÌÛÏÐÊÈÓɯŘÈÎÚȮɯÈÕËɯÙÌÈÚÖÕÐÕÎɯÑÜÚÛÐŗÊÈÛÐÖÕÚɭÈÓÖÕÎÚÐËÌɯÝÌÙËÐÊÛÚȮɯÍÜÓŗÓÓÐÕÎɯ

ÛÏÌɯÚàÚÛÌÔɅÚɯÎÖÈÓɯÖÍɯÛÙÈÕÚ×ÈÙÌÕÛȮɯÈÊÊÖÜÕÛÈÉÓÌɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭ 

 

#(2"422(.- 

3ÏÐÚɯÚÛÜËàɯËÌÝÌÓÖ×ÌËɯÈÕËɯÛÌÚÛÌËɯÈɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯÎÙÖÜÕËÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÙÈÔÌÞÖÙÒɯÐÕÛÌÎÙÈÛÐÕÎɯÌ×ÐÚÛÌÔÐÊɯ

ÈÕËɯÌÛÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯÐÕÛÖɯÈÕɯ++,ɪÉÈÚÌËɯÝÌÙÐŗÊÈÛÐÖÕɯ×Ð×ÌÓÐÕÌȭɯ3ÏÌɯÙÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÉÖÛÏɯÛÏÌɯ×ÙÖÔÐÚÌɯÈÕËɯ

ÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯÛÏÐÚɯÈ××ÙÖÈÊÏȮɯÙÌÝÌÈÓÐÕÎɯÏÖÞɯËÖÔÈÐÕɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÍÜÕËÈÔÌÕÛÈÓÓàɯÚÏÈ×ÌɯÛÏÌɯÌřÌÊÛÐÝÌÕÌÚÚɯÖÍɯ

ÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÚàÚÛÌÔÚȭ 

 

 ËËÙÌÚÚÐÕÎɯÛÏÌɯ1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕÚ 

10ƕȯɯ'ÖÞɯËÖÌÚɯÐÕÛÌÎÙÈÛÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÈřÌÊÛɯÝÌÙËÐÊÛɯÈÊÊÜÙÈÊàɯÈÕËɯÊÖÕÚÐÚÛÌÕÊàȳ 

3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÔÈÐÕÛÈÐÕÌËɯÚÛÙÖÕÎɯÛÌÊÏÕÐÊÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÞÏÐÓÌɯÈËËÐÕÎɯÐÕÛÌÙ×ÙÌÛÐÝÌɯËÌ×ÛÏȭɯ3ÏÌɯÚàÚÛÌÔɯ

ÈÊÏÐÌÝÌËɯÕÌÈÙɪ×ÌÙÍÌÊÛɯÈÊÊÜÙÈÊàɯÖÕɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯȹ×ÙÌÊÐÚÐÖÕɯƔȭƝƝƚȮɯÙÌÊÈÓÓɯƔȭƝƝƝȺɯÈÕËɯÚÖÓÐËɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯ

×ÖÓÐÛÐÊÈÓɯÚÛÈÛÌÔÌÕÛÚɯȹ×ÙÌÊÐÚÐÖÕɯƔȭƜƘƜȮɯÙÌÊÈÓÓɯƔȭƛƘƛȺȮɯÞÐÛÏɯ"ÖÏÌÕɅÚɯ*È××ÈɯÚÊÖÙÌÚɯȹƔȭƚƔƜɪƔȭƚƖƙȺɯÊÖÕŗÙÔÐÕÎɯ

ÚÜÉÚÛÈÕÛÐÈÓɯÐÕÛÌÙɪÙÈÛÌÙɯÙÌÓÐÈÉÐÓÐÛàȭɯ"ÖÔ×ÈÙÈÛÐÝÌɯÉÈÚÌÓÐÕÌɯÛÌÚÛÐÕÎɯÚÏÖÞÌËɯÛÏÌɯÎÈÛÌÚɯÌÕÏÈÕÊÌËɯÙÌÈÚÖÕÐÕÎɯ

ÛÙÈÕÚ×ÈÙÌÕÊàɯÞÐÛÏÖÜÛɯËÌÎÙÈËÐÕÎɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯØÜÈÓÐÛàȮɯÈËËÙÌÚÚÐÕÎɯÊÖÕÊÌÙÕÚɯÛÏÈÛɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÔÌÊÏÈÕÐÚÔÚɯ

ÔÐÎÏÛɯÊÖÔ×ÙÖÔÐÚÌɯ×ÌÙÍÖÙÔÈÕÊÌɯȹ#ÖÚÏÐɪ5ÌÓÌáɯȫɯ*ÐÔȮɯƖƔƕƛȺȭ 

10Ɩȯɯ#ÖɯÛÏÌɯ$×ÐÚÛÌÔÖÓÖÎàɯÈÕËɯ$ÛÏÐÊÚɯ&ÈÛÌÚɯÐÔ×ÙÖÝÌɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàȳ 
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8ÌÚȮɯËÌÔÖÕÚÛÙÈÉÓàȭɯ3ÏÌɯÎÈÛÌÚɯ×ÙÖËÜÊÌËɯÚÛÙÜÊÛÜÙÌËɯÖÜÛ×ÜÛÚɯÛÏÈÛɯÚÛÈÕËÈÙËɯÊÓÈÚÚÐŗÌÙÚɯÖÔÐÛȯɯ"1  /ɯÚÊÖÙÌÚɯ

ȹƘȭƖɤƙȭƔɯÍÖÙɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚȮɯƗȭƕɤƙȭƔɯÍÖÙɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚȺȮɯÌÛÏÐÊÈÓɯŘÈÎÚɯÐËÌÕÛÐÍàÐÕÎɯÊÖÕÊÌÙÕÚɯÐÕɯƗƘǔɯÖÍɯ×ÖÓÐÛÐÊÈÓɯ

ÚÛÈÛÌÔÌÕÛÚȮɯÈÕËɯÙÌÈÚÖÕÐÕÎɯÑÜÚÛÐŗÊÈÛÐÖÕÚɯÚÏÖÞÐÕÎɯƝƘǔɯÓÖÎÐÊÈÓɯÊÖÕÚÐÚÛÌÕÊàɯÞÐÛÏɯÝÌÙËÐÊÛÚȭɯ3ÏÌÚÌɯÌß×ÓÈÕÈÛÐÖÕÚɯ

ÙÌŘÌÊÛɯÈÊÛÜÈÓɯÈÕÈÓàÛÐÊÈÓɯÚÛÌ×ÚɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÖÚÛɪÏÖÊɯÙÈÛÐÖÕÈÓÐáÈÛÐÖÕÚȮɯÈËËÙÌÚÚÐÕÎɯÛÏÌɯÌß×ÓÈÕÈÛÐÖÕɯŗËÌÓÐÛàɯ×ÙÖÉÓÌÔɯ

ÐËÌÕÛÐŗÌËɯÉàɯ#ÈÕÙàɯÌÛɯÈÓȭɯȹƖƔƖƖȺȭɯ3ÏÌɯÎÈÛÌÚɯÚÜÙÍÈÊÌËɯÚÖÜÙÊÌɯØÜÈÓÐÛàɯÐÚÚÜÌÚȮɯÍÙÈÔÐÕÎɯËÐÚÛÖÙÛÐÖÕÚȮɯÈÕËɯÌ×ÐÚÛÌÔÐÊɯ

ÞÌÈÒÕÌÚÚÌÚɯÛÏÈÛɯÛÙÈËÐÛÐÖÕÈÓɯÚàÚÛÌÔÚɯÖÉÚÊÜÙÌɯÞÐÛÏÐÕɯÊÖÕŗËÌÕÊÌɯÚÊÖÙÌÚȭ 

10Ɨȯɯ'ÖÞɯËÖɯËÖÔÈÐÕɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÐÕŘÜÌÕÊÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌɯÌřÌÊÛÐÝÌÕÌÚÚȳ 

#ÖÔÈÐÕɯÔÈŲÌÙÚɯ×ÙÖÍÖÜÕËÓàȭɯ2ÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɭÊÏÈÙÈÊÛÌÙÐáÌËɯÉàɯÌÔ×ÐÙÐÊÈÓɯÎÙÖÜÕËÐÕÎɯÈÕËɯÖÉÑÌÊÛÐÝÌɯÍÙÈÔÐÕÎɭ

àÐÌÓËÌËɯƝƝȭƛǔɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÔÐÕÐÔÈÓɯÈÔÉÐÎÜÐÛàȭɯ/ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɭÔÈÙÒÌËɯÉàɯÙÏÌÛÖÙÐÊÈÓɯÍÙÈÔÐÕÎɯÈÕËɯ

ÊÖÕÛÌßÛÜÈÓɯËÌ×ÌÕËÌÕÊÌɭ×ÙÖËÜÊÌËɯƛƙȭƘǔɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÚÜÉÚÛÈÕÛÐÈÓɯÝÌÙËÐÊÛɯÝÈÙÐÈÉÐÓÐÛàȭɯ3ÏÐÚɯƖƘɪ×ÌÙÊÌÕÛÈÎÌɪ

×ÖÐÕÛɯÎÈ×ɯÙÌŘÌÊÛÚɯÎÌÕÜÐÕÌɯÌ×ÐÚÛÌÔÖÓÖÎÐÊÈÓɯËÐřÌÙÌÕÊÌÚȮɯÕÖÛɯÚàÚÛÌÔɯÍÈÐÓÜÙÌȭɯ/ÖÓÐÛÐÊÈÓɯËÐÚÊÖÜÙÚÌɯÖ×ÌÙÈÛÌÚɯÞÏÌÙÌɯ

ÊÖÏÌÙÌÕÊÌȮɯÍÈÓÚÐŗÈÉÐÓÐÛàȮɯÈÕËɯÛÙÜÛÏɯÖÙÐÌÕÛÈÛÐÖÕɯÈÙÌɯÚÛÙÈÛÌÎÐÊÈÓÓàɯÈÔÉÐÎÜÖÜÚȭɯ3ÏÌɯÎÈÛÌÚɯÚÜÊÊÌÚÚÍÜÓÓàɯÐËÌÕÛÐŗÌËɯ

ÛÏÌÚÌɯÈÔÉÐÎÜÐÛÐÌÚɯÙÈÛÏÌÙɯÛÏÈÕɯÔÈÚÒÐÕÎɯÛÏÌÔɯÞÐÛÏɯÍÈÓÚÌɯÊÖÕŗËÌÕÊÌȭ 

 

(ÕÛÌÙ×ÙÌÛÐÕÎɯÛÏÌɯ/ÌÙÍÖÙÔÈÕÊÌɯ&È× 

3ÏÌɯËÖÔÈÐÕɯËÐÚÛÐÕÊÛÐÖÕɯÝÈÓÐËÈÛÌÚɯÛÏÌɯ×ÙÖÑÌÊÛɅÚɯÛÏÌÖÙÌÛÐÊÈÓɯÍÖÜÕËÈÛÐÖÕȯɯÍÈÊÛÜÈÓɯÈÊÊÜÙÈÊàɯÈÓÖÕÌɯÐÚɯÐÕÚÜŚÊÐÌÕÛɯÍÖÙɯ

ÙÌÓÐÈÉÓÌɯÝÌÙÐŗÊÈÛÐÖÕȭɯ/ÖÓÐÛÐÊÈÓɯÚÛÈÛÌÔÌÕÛÚɯÚÏÖÞÌËɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÚ×ÙÌÈËɯÈÊÙÖÚÚɯÝÌÙËÐÊÛɯÊÈÛÌÎÖÙÐÌÚȮɯÞÐÛÏɯ

ËÐÚÈÎÙÌÌÔÌÕÛÚɯÈÛɯÉÖÜÕËÈÙÐÌÚɯȹɆ,ÖÚÛÓàɯ3ÙÜÌɆɯÝÚȭɯɆ'ÈÓÍɯ3ÙÜÌɆȺɯÞÏÌÙÌɯÍÙÈÔÐÕÎɯËÌÛÌÙÔÐÕÌÚɯÔÌÈÕÐÕÎȭɯ2ÊÐÌÕÛÐŗÊɯ

ÚÛÈÛÌÔÌÕÛÚɯÊÖÕÊÌÕÛÙÈÛÌËɯÈÓÖÕÎɯÌßÈÊÛɯÔÈÛÊÏÌÚȭɯ3ÏÌɯƖƗȭƗǔɯÊÖÙÙÌÊÛÐÖÕɯÙÈÛÌɯÉÌÛÞÌÌÕɯ.ÙÐÎÐÕÈÓɯÈÕËɯ&ÖÓËɯÝÌÙËÐÊÛÚɯÐÕɯ

×ÖÓÐÛÐÊÈÓɯËÈÛÈɯȹÝÌÙÚÜÚɯƕȭƕǔɯÐÕɯÚÊÐÌÕÛÐŗÊȺɯËÌÔÖÕÚÛÙÈÛÌÚɯÎÌÕÜÐÕÌɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÊÖÔ×ÓÌßÐÛàɯÙÈÛÏÌÙɯÛÏÈÕɯÔÖËÌÓɯ

ÞÌÈÒÕÌÚÚȭɯ/ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯÙÌØÜÐÙÌɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯÊÖÏÌÙÌÕÊÌȮɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÌÛÏÐÊÈÓɯÍÙÈÔÐÕÎɭ×ÙÌÊÐÚÌÓàɯ

ÞÏÈÛɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯ×ÙÖÝÐËÌȭ 

 

(Ô×ÓÐÊÈÛÐÖÕÚ 

3ÏÐÚɯÞÖÙÒɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÕÖÙÔÈÛÐÝÌɯÙÌÈÚÖÕÐÕÎɯÊÈÕɯÉÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÞÐÛÏÐÕɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯ×Ð×ÌÓÐÕÌÚɯ

ÞÐÛÏÖÜÛɯÚÈÊÙÐŗÊÐÕÎɯ×ÌÙÍÖÙÔÈÕÊÌȭɯ3ÏÌɯŗÕËÐÕÎÚɯÚÜ××ÖÙÛɯÙÌÓÐÈÉÐÓÐÚÛɯÌ×ÐÚÛÌÔÖÓÖÎàɯȹ9ÈÙËÐÕÐɯÌÛɯÈÓȭȮɯƖƔƖƘȺȯɯ

ÛÙÜÚÛÞÖÙÛÏàɯ (ɯÝÌÙÐŗÊÈÛÐÖÕɯÙÌØÜÐÙÌÚɯÕÖÛɯÑÜÚÛɯÈÊÊÜÙÈÛÌɯÖÜÛ×ÜÛÚɯÉÜÛɯÑÜÚÛÐŗÌËɯÉÌÓÐÌÍɯÎÙÖÜÕËÌËɯÐÕɯÚÖÜÙÊÌɯØÜÈÓÐÛàȮɯ

ÙÌÈÚÖÕÐÕÎɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÈÕËɯÌÛÏÐÊÈÓɯÐÕÛÌÎÙÐÛàȭɯ3ÏÌɯÙÌÚÌÈÙÊÏɯÙÌ×ÖÚÐÛÐÖÕÚɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÙÖÔɯ×ÜÙÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÛÖɯ

ÐÕÛÌÙ×ÙÌÛÐÝÌɯ×ÙÈÊÛÐÊÌɯÙÌØÜÐÙÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÚÊÈřÖÓËÐÕÎɯÈÓÖÕÎÚÐËÌɯÚÛÈÛÐÚÛÐÊÈÓɯÐÕÍÌÙÌÕÊÌȭ 

/ÙÈÊÛÐÊÈÓÓàȮɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÚÏÖÞÚɯÏÖÞɯ (ɯÊÈÕɯÈÜÎÔÌÕÛɯÏÜÔÈÕɯÑÜËÎÔÌÕÛɯÐÕɯÑÖÜÙÕÈÓÐÚÔɯÈÕËɯ×ÜÉÓÐÊɯÐÕÍÖÙÔÈÛÐÖÕɯ

ÎÖÝÌÙÕÈÕÊÌȭɯ3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯ×ÙÖÝÐËÌɯÚÛÙÜÊÛÜÙÌËɯÚÊÈřÖÓËÐÕÎɯÍÖÙɯÚÜÙÍÈÊÐÕÎɯÈÔÉÐÎÜÐÛÐÌÚɯÈÕËɯÙÌÝÌÈÓÐÕÎɯ

ÈÚÚÜÔ×ÛÐÖÕÚɯÛÏÈÛɯÛÙÈËÐÛÐÖÕÈÓɯ,+ɯÈ××ÙÖÈÊÏÌÚɯÖÉÚÊÜÙÌȭɯ.ÙÎÈÕÐáÈÛÐÖÕÚɯÊÈÕɯËÌ×ÓÖàɯÛÏÐÚɯÈÙÊÏÐÛÌÊÛÜÙÌɯÍÖÙɯÏàÉÙÐËɯ

ÞÖÙÒŘÖÞÚȯɯ (ɯÏÈÕËÓÌÚɯÚÊÈÓÈÉÓÌɯÛÙÐÈÎÌɯÈÕËɯÌÝÐËÌÕÊÌɯÎÈÛÏÌÙÐÕÎɯÞÏÐÓÌɯÏÜÔÈÕɯÌËÐÛÖÙÚɯÈËËÙÌÚÚɯÊÖÕÛÌßÛÜÈÓɯ

ÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÈÕËɯÌÛÏÐÊÈÓɯÑÜËÎÔÌÕÛȭɯ3ÏÌɯƗƘǔɯÌÛÏÐÊÈÓɯŘÈÎɯÙÈÛÌɯÖÕɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯËÌÔÖÕÚÛÙÈÛÌÚɯÚÜÉÚÛÈÕÛÐÈÓɯ

ËÌÔÈÕËɯÍÖÙɯÚÜÊÏɯÈ××ÙÖÈÊÏÌÚɯÐÕɯÝÌÙÐŗÊÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

 

+ÐÔÐÛÈÛÐÖÕÚ 
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ÏÈÓÓÜÊÐÕÈÛÐÖÕȭɯ&ÖÓËɯÓÈÉÌÓÚɯÌÔÉÌËɯÏÜÔÈÕɯÚÜÉÑÌÊÛÐÝÐÛàȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯ×ÖÓÐÛÐÊÈÓɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÞÏÌÙÌɯÌß×ÌÙÛɯ

ËÐÚÈÎÙÌÌÔÌÕÛɯÐÚɯÊÖÔÔÖÕȭɯ3ÏÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÚÊÏÌÔÌɯÚÐÔ×ÓÐŗÌÚɯÕÜÈÕÊÌËɯÛÙÜÛÏɯÈÚÚÌÚÚÔÌÕÛȮɯ×ÖÛÌÕÛÐÈÓÓàɯÖÉÚÊÜÙÐÕÎɯ

ÐÔ×ÖÙÛÈÕÛɯÌ×ÐÚÛÌÔÐÊɯËÐÚÛÐÕÊÛÐÖÕÚȭɯ3ÏÌɯÚàÚÛÌÔɯÌÕÊÖËÌÚɯÛÙÈÐÕÐÕÎɯËÈÛÈɯÉÐÈÚÌÚɭÊÜÓÛÜÙÈÓȮɯÐËÌÖÓÖÎÐÊÈÓȮɯÛÌÔ×ÖÙÈÓɭ

ÛÏÈÛɯÔÈàɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÍÈÝÖÙɯÊÌÙÛÈÐÕɯ×ÌÙÚ×ÌÊÛÐÝÌÚȭɯ3ÏÌɯÚàÕÛÏÌÛÐÊɯËÈÛÈÚÌÛȮɯÞÏÐÓÌɯÚÛÙÈÛÌÎÐÊÈÓÓàɯËÌÚÐÎÕÌËȮɯÊÈÕÕÖÛɯ

ÍÜÓÓàɯÙÌ×ÓÐÊÈÛÌɯÙÌÈÓɪÞÖÙÓËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÊÖÔ×ÓÌßÐÛàȭ 

 

%ÜÛÜÙÌɯ#ÐÙÌÊÛÐÖÕÚ 

%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÚÏÖÜÓËɯÛÌÚÛɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÖÕɯËÐÝÌÙÚÌɯËÈÛÈÚÌÛÚɯÐÕÊÓÜËÐÕÎɯÙÌÈÓɪÛÐÔÌɯÚÖÊÐÈÓɯÔÌËÐÈɯÊÓÈÐÔÚȮɯ

ÔÜÓÛÐÓÐÕÎÜÈÓɯÊÖÕÛÌÕÛȮɯÈÕËɯÈËÝÌÙÚÈÙÐÈÓɯÌßÈÔ×ÓÌÚɯËÌÚÐÎÕÌËɯÛÖɯÌß×ÖÚÌɯÙÖÉÜÚÛÕÌÚÚɯÉÖÜÕËÈÙÐÌÚȭɯ ËËÐÛÐÖÕÈÓɯ

ÙÌÈÚÖÕÐÕÎɯÎÈÛÌÚɭÊÈÜÚÈÓɯÐÕÍÌÙÌÕÊÌȮɯÕÈÙÙÈÛÐÝÌɯÍÙÈÔÐÕÎɯËÌÛÌÊÛÐÖÕȮɯÛÌÔ×ÖÙÈÓɯÊÖÕÚÐÚÛÌÕÊàɯÊÏÌÊÒÚɭÊÖÜÓËɯ

ÚÛÙÌÕÎÛÏÌÕɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȭɯ+ÖÕÎɪÛÌÙÔɯËÌÝÌÓÖ×ÔÌÕÛɯÚÏÖÜÓËɯÐÕÛÌÎÙÈÛÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÐÕÛÖɯÏàÉÙÐËɯ

ÞÖÙÒŘÖÞÚɯÞÏÌÙÌɯÑÖÜÙÕÈÓÐÚÛÚɯÜÚÌɯ (ɪÎÌÕÌÙÈÛÌËɯÈÕÈÓàÚÌÚɯÈÚɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛȭɯ ËÝÈÕÊÌËɯÙÌÛÙÐÌÝÈÓɪÈÜÎÔÌÕÛÌËɯ

ÈÙÊÏÐÛÌÊÛÜÙÌÚɯÊÖÜÓËɯÐÔ×ÙÖÝÌɯÎÌÕÌÙÈÓÐáÈÉÐÓÐÛàɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȭɯ4ÚÌÙɯÚÛÜËÐÌÚɯÌÝÈÓÜÈÛÐÕÎɯÏÖÞɯ

×ÙÖÍÌÚÚÐÖÕÈÓÚɯÈÕËɯÊÐÛÐáÌÕÚɯÐÕÛÌÙÈÊÛɯÞÐÛÏɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯÚÊÈřÖÓËÌËɯÌß×ÓÈÕÈÛÐÖÕÚɯÞÖÜÓËɯÝÈÓÐËÈÛÌɯ×ÙÈÊÛÐÊÈÓɯÜÛÐÓÐÛàɯ

ÉÌàÖÕËɯÛÌÊÏÕÐÊÈÓɯÔÌÛÙÐÊÚȭ 

 

".-"+42(.-2 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÈËËÙÌÚÚÌËɯÈɯÊÙÐÛÐÊÈÓɯÎÈ×ɯÐÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȯɯÛÏÌɯÓÈÊÒɯÖÍɯÐÕÛÌÙ×ÙÌÛÈÉÓÌȮɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯ

ÎÙÖÜÕËÌËɯÙÌÈÚÖÕÐÕÎɯÐÕɯ (ɪËÙÐÝÌÕɯÝÌÙÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚȭɯ!àɯÖ×ÌÙÈÛÐÖÕÈÓÐáÐÕÎɯÌ×ÐÚÛÌÔÐÊɯÈÕËɯÌÛÏÐÊÈÓɯ×ÙÐÕÊÐ×ÓÌÚɭ

ÊÖÏÌÙÌÕÊÌȮɯÍÈÓÚÐŗÈÉÐÓÐÛàȮɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÈÕËɯÍÙÈÔÐÕÎɯÐÕÛÌÎÙÐÛàɭÛÏÙÖÜÎÏɯÚÛÙÜÊÛÜÙÌËɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯÎÈÛÌÚȮɯÛÏÐÚɯ

ÞÖÙÒɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÕÖÙÔÈÛÐÝÌɯÙÌÈÚÖÕÐÕÎɯÊÈÕɯÉÌɯÐÕÛÌÎÙÈÛÌËɯÐÕÛÖɯ++,ɯ×Ð×ÌÓÐÕÌÚɯÞÐÛÏÖÜÛɯÚÈÊÙÐŗÊÐÕÎɯ

ÛÌÊÏÕÐÊÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȭ 

3ÏÌɯÚÛÜËàɯÚÜÊÊÌÚÚÍÜÓÓàɯÈÕÚÞÌÙÌËɯÛÏÙÌÌɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚȭɯ%ÐÙÚÛȮɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÔÈÐÕÛÈÐÕɯÚÛÙÖÕÎɯÈÊÊÜÙÈÊàɯ

ÞÏÐÓÌɯÌÕÏÈÕÊÐÕÎɯÐÕÛÌÙ×ÙÌÛÐÝÌɯËÌ×ÛÏȯɯÕÌÈÙɪ×ÌÙÍÌÊÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯȹ×ÙÌÊÐÚÐÖÕɯƔȭƝƝƚȺɯÈÕËɯÚÖÓÐËɯ

×ÌÙÍÖÙÔÈÕÊÌɯÖÕɯ×ÖÓÐÛÐÊÈÓɯÚÛÈÛÌÔÌÕÛÚɯȹ×ÙÌÊÐÚÐÖÕɯƔȭƜƘƜȺȭɯ2ÌÊÖÕËȮɯÛÏÌɯ$×ÐÚÛÌÔÖÓÖÎàɯÈÕËɯ$ÛÏÐÊÚɯ&ÈÛÌÚɯ

ËÌÔÖÕÚÛÙÈÉÓàɯÐÔ×ÙÖÝÌɯÛÙÈÕÚ×ÈÙÌÕÊàɯÉàɯ×ÙÖËÜÊÐÕÎɯ"1  /ɯÚÊÖÙÌÚȮɯÌÛÏÐÊÈÓɯŘÈÎÚȮɯÈÕËɯÙÌÈÚÖÕÐÕÎɯÑÜÚÛÐŗÊÈÛÐÖÕÚɯ

ÛÏÈÛɯÙÌŘÌÊÛɯÈÊÛÜÈÓɯÈÕÈÓàÛÐÊÈÓɯÚÛÌ×ÚɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÖÚÛɪÏÖÊɯÌß×ÓÈÕÈÛÐÖÕÚȭɯ3ÏÐÙËȮɯËÖÔÈÐÕɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯ×ÙÖÍÖÜÕËÓàɯ

ÐÕŘÜÌÕÊÌɯÎÈÛÌɯÌřÌÊÛÐÝÌÕÌÚÚȯɯÌÔ×ÐÙÐÊÈÓÓàɯÎÙÖÜÕËÌËɯÚÊÐÌÕÛÐŗÊɯÊÓÈÐÔÚɯàÐÌÓËɯƝƝȭƛǔɯÈÎÙÌÌÔÌÕÛȮɯÞÏÐÓÌɯÊÖÕÛÌßÛÜÈÓÓàɯ

ËÌ×ÌÕËÌÕÛɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯ×ÙÖËÜÊÌɯƛƙȭƘǔɯÈÎÙÌÌÔÌÕÛɭÈɯÎÈ×ɯÛÏÈÛɯÙÌŘÌÊÛÚɯÎÌÕÜÐÕÌɯÌ×ÐÚÛÌÔÖÓÖÎÐÊÈÓɯÊÖÔ×ÓÌßÐÛàɯ

ÙÈÛÏÌÙɯÛÏÈÕɯÚàÚÛÌÔɯÍÈÐÓÜÙÌȭ 

3ÏÌɯÔÖÚÛɯÚÐÎÕÐŗÊÈÕÛɯŗÕËÐÕÎɯÐÚɯÛÏÈÛɯËÖÔÈÐÕɯÔÈŲÌÙÚɯÔÖÙÌɯÛÏÈÕɯÛÌÊÏÕÐÊÈÓɯÈÙÊÏÐÛÌÊÛÜÙÌɯÈÓÖÕÌɯÊÈÕɯÈËËÙÌÚÚȭɯ

/ÖÓÐÛÐÊÈÓɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÙÌØÜÐÙÌÚɯÕÖÛɯÑÜÚÛɯÉÌŲÌÙɯÈÓÎÖÙÐÛÏÔÚɯÉÜÛɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯÚÜÙÍÈÊÌɯÈÔÉÐÎÜÐÛàȮɯ

ÐËÌÕÛÐÍàɯÍÙÈÔÐÕÎɯËÐÚÛÖÙÛÐÖÕÚȮɯÈÕËɯÈÚÚÌÚÚɯÚÖÜÙÊÌɯÙÌÓÐÈÉÐÓÐÛàɯÛÏÙÖÜÎÏɯÛÙÈÕÚ×ÈÙÌÕÛɯÊÙÐÛÌÙÐÈȭɯ3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯ

×ÙÖÝÐËÌɯ×ÙÌÊÐÚÌÓàɯÛÏÐÚɯÚÊÈřÖÓËÐÕÎȮɯÛÙÈÕÚÍÖÙÔÐÕÎɯÖ×ÈØÜÌɯÊÖÕŗËÌÕÊÌɯÚÊÖÙÌÚɯÐÕÛÖɯÈÊÊÖÜÕÛÈÉÓÌɯÙÌÈÚÖÕÐÕÎɯ

×ÙÖÊÌÚÚÌÚȭɯ3ÏÐÚɯÙÌ×ÖÚÐÛÐÖÕÚɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÍÙÖÔɯÈɯ×ÜÙÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯ×ÙÖÉÓÌÔɯÛÖɯÈÕɯÐÕÛÌÙ×ÙÌÛÐÝÌɯ

×ÙÈÊÛÐÊÌɯÙÌØÜÐÙÐÕÎɯÉÖÛÏɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯÐÕÍÌÙÌÕÊÌɯÈÕËɯÕÖÙÔÈÛÐÝÌɯÑÜËÎÔÌÕÛȭ 
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3ÏÌɯÍÙÈÔÌÞÖÙÒɅÚɯ×ÙÈÊÛÐÊÈÓɯÊÖÕÛÙÐÉÜÛÐÖÕɯÓÐÌÚɯÐÕɯÐÛÚɯÙÌÈËÐÕÌÚÚɯÍÖÙɯÏàÉÙÐËɯÏÜÔÈÕɪ (ɯËÌ×ÓÖàÔÌÕÛȭɯ.ÙÎÈÕÐáÈÛÐÖÕÚɯ

ÊÈÕɯÜÚÌɯÛÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯÛÖɯÐÔ×ÙÖÝÌɯÝÌÙÐŗÊÈÛÐÖÕɯÞÖÙÒŘÖÞÚȯɯ (ɯÏÈÕËÓÌÚɯÚÊÈÓÈÉÓÌɯÊÓÈÐÔɯËÌÛÌÊÛÐÖÕɯÈÕËɯ

ÌÝÐËÌÕÊÌɯÙÌÛÙÐÌÝÈÓȮɯÞÏÐÓÌɯÏÜÔÈÕɯÌËÐÛÖÙÚɯÍÖÊÜÚɯÖÕɯÛÏÌɯÊÖÕÛÌßÛÜÈÓɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÈÕËɯÌÛÏÐÊÈÓɯÑÜËÎÔÌÕÛɯÛÏÌɯÎÈÛÌÚɯ

Ìß×ÓÐÊÐÛÓàɯÚÜÙÍÈÊÌȭɯ3ÏÌɯƗƘǔɯÌÛÏÐÊÈÓɯŘÈÎɯÙÈÛÌɯÖÕɯ×ÖÓÐÛÐÊÈÓɯÊÓÈÐÔÚɯËÌÔÖÕÚÛÙÈÛÌÚɯÚÜÉÚÛÈÕÛÐÈÓɯËÌÔÈÕËɯÍÖÙɯÚÜÊÏɯ

ÚÛÙÜÊÛÜÙÌËɯÐÕÛÌÙ×ÙÌÛÐÝÌɯÚÜ××ÖÙÛɯÐÕɯÕÌÞÚÙÖÖÔɯÈÕËɯÊÐÝÐÊɯÛÌÊÏÕÖÓÖÎàɯÌÕÝÐÙÖÕÔÌÕÛÚȭ 

!ÌàÖÕËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȮɯÛÏÐÚɯÞÖÙÒɯÖřÌÙÚɯÈɯÛÙÈÕÚÍÌÙÈÉÓÌɯÔÖËÌÓɯÍÖÙɯÙÌÚ×ÖÕÚÐÉÓÌɯ (ɯËÌÝÌÓÖ×ÔÌÕÛɯÐÕɯÏÐÎÏɪÚÛÈÒÌÚɯ

ËÖÔÈÐÕÚȭɯ3ÏÌɯÈ××ÙÖÈÊÏɭÌÔÉÌËËÐÕÎɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÙÌÈÚÖÕÐÕÎɯËÐÙÌÊÛÓàɯÐÕÛÖɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯ×Ð×ÌÓÐÕÌÚɯÙÈÛÏÌÙɯ

ÛÏÈÕɯÛÙÌÈÛÐÕÎɯÐÛɯÈÚɯ×ÖÚÛɪ×ÙÖÊÌÚÚÐÕÎɭÊÈÕɯÉÌɯÈËÈ×ÛÌËɯÛÖɯÊÖÕÛÌÕÛɯÔÖËÌÙÈÛÐÖÕȮɯ×ÖÓÐÊàɯÈÕÈÓàÚÐÚȮɯÓÌÎÈÓɯËÖÊÜÔÌÕÛɯ

ÙÌÝÐÌÞȮɯÈÕËɯÈÕàɯÈ××ÓÐÊÈÛÐÖÕɯÞÏÌÙÌɯÛÙÈÕÚ×ÈÙÌÕÊàɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÔÈŲÌÙɯÈÚɯÔÜÊÏɯÈÚɯÈÊÊÜÙÈÊàȭɯ Úɯ (ɯÚàÚÛÌÔÚɯ

ÐÕÊÙÌÈÚÐÕÎÓàɯÔÌËÐÈÛÌɯ×ÜÉÓÐÊɯÒÕÖÞÓÌËÎÌȮɯÛÏÌɯÕÌÌËɯÍÖÙɯÐÕÛÌÙ×ÙÌÛÈÉÓÌȮɯËÌÔÖÊÙÈÛÐÊÈÓÓàɯÈÓÐÎÕÌËɯÝÌÙÐŗÊÈÛÐÖÕɯÎÙÖÞÚɯ

ÔÖÙÌɯÜÙÎÌÕÛȭɯ3ÏÐÚɯÙÌÚÌÈÙÊÏɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÚÜÊÏɯÚàÚÛÌÔÚɯÈÙÌɯÉÖÛÏɯÛÌÊÏÕÐÊÈÓÓàɯÍÌÈÚÐÉÓÌɯÈÕËɯÊÖÕÊÌ×ÛÜÈÓÓàɯ

ÚÖÜÕËȭ 

6ÏÐÓÌɯÓÐÔÐÛÈÛÐÖÕÚɯÙÌÔÈÐÕɭ×ÈÙÛÐÊÜÓÈÙÓàɯÊÖÕÊÌÙÕÐÕÎɯÙÖÉÜÚÛÕÌÚÚɯÈÊÙÖÚÚɯÈËÝÌÙÚÈÙÐÈÓɯÊÈÚÌÚȮɯÎÌÕÌÙÈÓÐáÈÉÐÓÐÛàɯÛÖɯ

ÌÝÖÓÝÐÕÎɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯÛÈÊÛÐÊÚȮɯÈÕËɯÉÐÈÚɯÐÕÏÌÙÐÛÌËɯÍÙÖÔɯÛÙÈÐÕÐÕÎɯËÈÛÈɭÛÏÌɯÞÖÙÒɯÌÚÛÈÉÓÐÚÏÌÚɯÈɯÝÐÈÉÓÌɯ×ÈÛÏɯ

ÍÖÙÞÈÙËȭɯ%ÈÊÛɪÊÏÌÊÒÐÕÎɯÊÈÕɯÌÝÖÓÝÌɯÉÌàÖÕËɯÙÈÞɯÈÊÊÜÙÈÊàɯÛÖÞÈÙËɯÈɯÔÖÙÌɯÙÌŘÌÊÛÐÝÌȮɯÈÊÊÖÜÕÛÈÉÓÌɯÔÖËÌÓɯÖÍɯÛÙÜÛÏɯ

ÌÝÈÓÜÈÛÐÖÕȮɯÖÕÌɯÛÏÈÛɯÙÌÚ×ÌÊÛÚɯÉÖÛÏɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯ×ÖÚÚÐÉÐÓÐÛÐÌÚɯÖÍɯ (ɯÈÕËɯÛÏÌɯÌ×ÐÚÛÌÔÐÊɯÊÖÔ×ÓÌßÐÛÐÌÚɯÖÍɯËÌÔÖÊÙÈÛÐÊɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÌÕÝÐÙÖÕÔÌÕÛÚȭɯ3ÏÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÎÈÛÌÚɯËÌÝÌÓÖ×ÌËɯÏÌÙÌɯÙÌ×ÙÌÚÌÕÛɯÕÖÛɯÈÕɯÌÕË×ÖÐÕÛɯÉÜÛɯÈɯÍÖÜÕËÈÛÐÖÕɯ

ÍÖÙɯÝÌÙÐŗÊÈÛÐÖÕɯÚàÚÛÌÔÚɯÛÏÈÛɯÌß×ÓÈÐÕɯÕÖÛɯÑÜÚÛɯÞÏÈÛɯÛÏÌàɯÊÖÕÊÓÜËÌɯÉÜÛɯÞÏàɯÛÏÖÚÌɯÊÖÕÊÓÜÚÐÖÕÚɯÈÙÌɯÛÙÜÚÛÞÖÙÛÏàȭ 

 

1$%$1$-"$2 

 ÓÈÔȮɯ%ȭȮɯ2ÏÈÈÙȮɯ2ȭȮɯ#Èɯ2ÈÕɯ,ÈÙÛÐÕÖȮɯ&ȭȮɯȫɯ-ÈÒÖÝȮɯ/ȭɯȹƖƔƖƕÈȺȭɯ ɯÚÜÙÝÌàɯÖÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭɯ

3ÙÈÕÚÈÊÛÐÖÕÚɯÖÍɯÛÏÌɯ ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȮɯƝȮɯƕƙƗƚɬƕƙƙƘȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƚƖɤÛÈÊÓɍÈɍƔƔƘƙƘ 

"ÏÌÕȮɯ#ȭȮɯ%ÐÚÊÏȮɯ ȭȮɯ6ÌÚÛÖÕȮɯ)ȭȮɯȫɯ!ÖÙËÌÚȮɯ ȭɯȹƖƔƕƛȺȭɯ1ÌÈËÐÕÎɯ6ÐÒÐ×ÌËÐÈɯÛÖɯÈÕÚÞÌÙɯÖ×ÌÕɪËÖÔÈÐÕɯØÜÌÚÛÐÖÕÚȭɯ

ÈÙ7ÐÝȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƕƛƔƘȭƔƔƔƙƕ 

"ÙÈÞÍÖÙËȮɯ*ȭɯȹƖƔƖƕȺȭɯ ÛÓÈÚɯÖÍɯ (ȯɯ/ÖÞÌÙȮɯ×ÖÓÐÛÐÊÚȮɯÈÕËɯÛÏÌɯ×ÓÈÕÌÛÈÙàɯÊÖÚÛÚɯÖÍɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȭɯ8ÈÓÌɯ

4ÕÐÝÌÙÚÐÛàɯ/ÙÌÚÚȭɯÏŲ×ÚȯɤɤàÈÓÌÉÖÖÒÚȭàÈÓÌȭÌËÜɤÉÖÖÒɤƝƛƜƔƗƔƔƖƚƘƚƗƔɤÈÛÓÈÚɪÖÍɪÈÐɤ 

#ÈÕÙàȮɯ5ȭȮɯ"ÏÈÙÙÖÕȮɯ ȭȮɯȫɯ6ÌÚÛȮɯ1ȭɯȹƖƔƖƖȺȭɯ$ß×ÓÈÐÕÈÉÓÌɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÍÖÙɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕɯËÌÛÌÊÛÐÖÕȯɯ4ÚÌÙɪ

ÛÙÜÚÛɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàɯÌß×ÌÙÐÔÌÕÛÚȭɯ,(3ɯ,ÌËÐÈɯ+ÈÉɯ1ÌÚÌÈÙÊÏɯ!ÙÐÌÍÚȭɯ

ÏŲ×ÚȯɤɤÞÞÞȭÔÌËÐÈȭÔÐÛȭÌËÜɤ×ÙÖÑÌÊÛÚɤÌß×ÓÈÐÕÈÉÓÌɪÈÐɪÍÖÙɪÔÐÚÐÕÍÖÙÔÈÛÐÖÕɤÖÝÌÙÝÐÌÞɤ 

#ÈÚȮɯ2ȭȮɯ2ÈÔÜÌÓȮɯ5ȭȮɯȫɯ-ÖÙÖÖáÐáÈËÌÏȮɯ2ȭɯȹƖƔƖƘȺȭɯ3+#1ɯÈÛɯ2ÌÔ$ÝÈÓɪƖƔƖƘɯ3ÈÚÒɯƖȯɯ3ƙɪÎÌÕÌÙÈÛÌËɯÊÓÐÕÐÊÈÓɪÓÈÕÎÜÈÎÌɯ

ÚÜÔÔÈÙÐÌÚɯÍÖÙɯ#Ì!$13ÈɯÙÌ×ÖÙÛɯÈÕÈÓàÚÐÚȭɯ(Õɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƕƜÛÏɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ6ÖÙÒÚÏÖ×ɯÖÕɯ2ÌÔÈÕÛÐÊɯ

$ÝÈÓÜÈÛÐÖÕɯȹ2ÌÔ$ÝÈÓɪƖƔƖƘȺɯȹ××ȭɯƙƖƔɬƙƖƝȺȭɯ ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȭ 

#ÖÚÏÐɪ5ÌÓÌáȮɯ%ȭȮɯȫɯ*ÐÔȮɯ!ȭɯȹƖƔƕƛȺȭɯ3ÖÞÈÙËÚɯÈɯÙÐÎÖÙÖÜÚɯÚÊÐÌÕÊÌɯÖÍɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎȭɯÈÙ7ÐÝȭɯ

ÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƕƛƔƖȭƔƜƚƔƜ 

$ÜÙÖ×ÌÈÕɯ#ÐÎÐÛÈÓɯ,ÌËÐÈɯ.ÉÚÌÙÝÈÛÖÙàȭɯȹƖƔƖƘȺȭɯ'àÉÙÐËɯ (ɬÏÜÔÈÕɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÊÖÓÓÈÉÖÙÈÛÐÖÕȯɯ ÕÕÜÈÓɯÙÌ×ÖÙÛɯ

ƖƔƖƘȭɯ$ÜÙÖ×ÌÈÕɯ"ÖÔÔÐÚÚÐÖÕȭɯÏŲ×ÚȯɤɤÌËÔÖȭÌÜɤÙÌ×ÖÙÛÚɤ 
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%ÜÓÓɯ%ÈÊÛȭɯȹƖƔƖƘȺȭɯ%ÜÓÓɯ%ÈÊÛɯ1Ì×ÖÙÛɯƖƔƖƘȭɯÏŲ×ÚȯɤɤÍÜÓÓÍÈÊÛȭÖÙÎɤ×ÖÓÐÊàɤÙÌ×ÖÙÛÚɤÍÜÓÓɪÍÈÊÛɪÙÌ×ÖÙÛɪƖƔƖƘɤ 

&ÏÈÕÌÔȮɯ!ȭȮɯ1ÌËËàȮɯ2ȭȮɯȫɯ-ÈÒÈÕÖȮɯ1ȭɯȹƖƔƖƖȺȭɯ$ß×ÓÈÐÕÈÉÓÌɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÞÐÛÏɯÊÖÕÛÌßÛÜÈÓɯÌÝÐËÌÕÊÌɯÙÈÕÒÐÕÎȭɯ

ÈÙ7ÐÝȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤ×ËÍɤƖƖƕƕȭƕƖƕƘƗ 

&ÖÖËÔÈÕȮɯ$ȭɯ/ȭɯȹƖƔƖƔȺȭɯ ÓÎÖÙÐÛÏÔÐÊɯÈÜËÐÛÐÕÎȯɯ"ÏÈÚÐÕÎɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÐÕɯ (ȭɯ2ÈÕÛÈɯ"ÓÈÙÈɯ'ÐÎÏɯ3ÌÊÏÕÖÓÖÎàɯ+ÈÞɯ

)ÖÜÙÕÈÓȮɯƗƚȹƙȺȮɯƕƔƔƕɬƕƔƘƔȭ 

&ÙÈÝÌÚȮɯ+ȭɯȹƖƔƕƜȺȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯ×ÙÖÔÐÚÌɯÈÕËɯÓÐÔÐÛÚɯÖÍɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭɯ1ÌÜÛÌÙÚɯ(ÕÚÛÐÛÜÛÌȮɯ

4ÕÐÝÌÙÚÐÛàɯÖÍɯ.ßÍÖÙËȭ 

&ÜÖȮɯ"ȭȮɯ/ÓÌÐÚÚȮɯ&ȭȮɯ2ÜÕȮɯ8ȭȮɯȫɯ6ÌÐÕÉÌÙÎÌÙȮɯ*ȭɯ0ȭɯȹƖƔƕƛȺȭɯ.ÕɯÊÈÓÐÉÙÈÛÐÖÕɯÖÍɯÔÖËÌÙÕɯÕÌÜÙÈÓɯÕÌÛÞÖÙÒÚȭɯ(Õɯ(",+ɯ

ƖƔƕƛɯȹ××ȭɯƕƗƖƕɬƕƗƗƔȺȭɯ/,+1ȭ 

&ÜÖȮɯ9ȭȮɯ2ÊÏÓÐÊÏÛÒÙÜÓÓȮɯ,ȭȮɯȫɯ5ÓÈÊÏÖÚȮɯ ȭɯȹƖƔƖƖȺȭɯ ɯÚÜÙÝÌàɯÖÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭɯ3ÙÈÕÚÈÊÛÐÖÕÚɯÖÍɯÛÏÌɯ

 ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȮɯƕƔȮɯƕƛƜɬƖƔƚȭ 

&ÜÕÈÚÌÒÈÙÈȮɯ,ȭɯȹƖƔƖƙȺȭɯ1ÌÚ×ÖÕÚÐÉÓÌɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȯɯ ɯÚÛÙÜÊÛÜÙÌËɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞȭɯ (ȮɯƜȹƘȺȮɯƝƛȭ 

'ÈÎÌÕËÖÙřȮɯ3ȭɯȹƖƔƖƔȺȭɯ3ÏÌɯÌÛÏÐÊÚɯÖÍɯ (ɯÌÛÏÐÊÚȯɯ ÕɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯÎÜÐËÌÓÐÕÌÚȭɯ,ÐÕËÚɯÈÕËɯ,ÈÊÏÐÕÌÚȮɯƗƔȹƕȺȮɯƝƝɬƕƖƔȭ 

'ÈÚÚÈÕȮɯ-ȭȮɯ ÙÚÓÈÕȮɯ%ȭȮɯ+ÐȮɯ"ȭȮɯȫɯ3ÙÌÔÈàÕÌȮɯ,ȭɯȹƖƔƕƛȺȭɯ3ÖÞÈÙËɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȯɯ#ÌÛÌÊÛÐÕÎɯÊÏÌÊÒɪ

ÞÖÙÛÏàɯÍÈÊÛÜÈÓɯÊÓÈÐÔÚɯÉàɯ"ÓÈÐÔ!ÜÚÛÌÙȭɯ(Õɯ ",ɯ2(&*##ɯȹ××ȭɯƕƜƔƗɬƕƜƕƖȺȭ 

)ÐÈÕÎȮɯ'ȭȮɯÌÛɯÈÓȭɯȹƖƔƖƕȺȭɯ$ß×ÓÖÙÐÕÎɯÓÐÚÛÞÐÚÌɯÌÝÐËÌÕÊÌɯÙÌÈÚÖÕÐÕÎɯÞÐÛÏɯ3ƙɯÍÖÙɯÍÈÊÛɯÝÌÙÐŗÊÈÛÐÖÕȭɯ%ÐÕËÐÕÎÚɯÖÍɯ "+ɪ

()"-+/ɯƖƔƖƕɯȹ××ȭɯƕƔƖƖɬƕƔƗƕȺȭ 

*ÈÙ×ÜÒÏÐÕȮɯ5ȭȮɯ.ÎÜáȮɯ!ȭȮɯ,ÐÕȮɯ2ȭȮɯ+ÌÞÐÚȮɯ/ȭȮɯ6ÜȮɯ+ȭȮɯ$ËÜÕÖÝȮɯ2ȭȮɯ"ÏÌÕȮɯ#ȭȮɯȫɯ8ÐÏȮɯ6ȭɪ3ȭɯȹƖƔƖƔȺȭɯ#ÌÕÚÌɯ×ÈÚÚÈÎÌɯ

ÙÌÛÙÐÌÝÈÓɯÍÖÙɯÖ×ÌÕɪËÖÔÈÐÕɯØÜÌÚÛÐÖÕɯÈÕÚÞÌÙÐÕÎȭɯÈÙ7ÐÝȭ 

*/,&ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓȭɯȹƖƔƖƘȺȭɯ3ÙÜÚÛȮɯÈŲÐÛÜËÌÚɯÈÕËɯÜÚÌɯÖÍɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȯɯ ɯÎÓÖÉÈÓɯÚÛÜËàɯƖƔƖƙȭ 

+ÌÞÈÕËÖÞÚÒàȮɯ2ȭȮɯ$ÊÒÌÙȮɯ4ȭɯ*ȭɯ'ȭȮɯȫɯ"ÖÖÒȮɯ)ȭɯȹƖƔƕƛȺȭɯ!ÌàÖÕËɯÔÐÚÐÕÍÖÙÔÈÛÐÖÕȯɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÈÕËɯÊÖ×ÐÕÎɯÞÐÛÏɯ

ÛÏÌɯɁ×ÖÚÛɪÛÙÜÛÏɂɯÌÙÈȭɯ)ÖÜÙÕÈÓɯÖÍɯ ××ÓÐÌËɯ1ÌÚÌÈÙÊÏɯÐÕɯ,ÌÔÖÙàɯÈÕËɯ"ÖÎÕÐÛÐÖÕȮɯƚȹƘȺȮɯƗƙƗɬƗƚƝȭ 

,Ê*ÐÕÚÌàɯȫɯ"ÖÔ×ÈÕàȭɯȹƖƔƖƙȺȭɯ3ÏÌɯÚÛÈÛÌɯÖÍɯ (ɯƖƔƖƙȭ 

,ÖÖÕȮɯ6ȭɪ*ȭȮɯȫɯ*ÈÏÓÖÙȮɯ+ȭɯ ȭɯȹƖƔƖƘȺȭɯ%ÈÊÛɪÊÏÌÊÒÐÕÎɯÐÕɯÛÏÌɯÈÎÌɯÖÍɯ (ȯɯ1ÌËÜÊÐÕÎɯÉÐÈÚÌÚɯÞÐÛÏɯÕÖÕɪÏÜÔÈÕɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÚÖÜÙÊÌÚȭɯ3ÌÊÏÕÖÓÖÎàɯÐÕɯ2ÖÊÐÌÛàȮɯƛƜȮɯƕƔƖƛƚƔȭ 

-ÖÝÌÓÓÐȮɯ"ȭɯȹƖƔƖƘȺȭɯ ÊÊÖÜÕÛÈÉÐÓÐÛàɯÐÕɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȯɯ6ÏÈÛɯÐÛɯÐÚɯÈÕËɯÏÖÞɯÛÖɯÖ×ÌÙÈÛÐÖÕÈÓÐÚÌɯÐÛȭɯ (ɯȫɯ2ÖÊÐÌÛàȭ 

/ÈÚØÜÈÓÌȮɯ%ȭɯȹƖƔƖƔȺȭɯ3ÏÌɯÉÓÈÊÒɯÉÖßɯÚÖÊÐÌÛàȭɯ'ÈÙÝÈÙËɯ4ÕÐÝÌÙÚÐÛàɯ/ÙÌÚÚȭ 

/ÐÓÈÛÐȮɯ,ȭȮɯȫɯ5ÌÕÛÜÙÐÕÐȮɯ3ȭɯȹƖƔƖƙȺȭɯ!ÌàÖÕËɯÈÜÛÖÔÈÛÐÖÕȯɯ"ÖÕÛÌßÛÜÈÓɯÙÌÈÚÖÕÐÕÎɯÍÖÙɯ (ɪÈÚÚÐÚÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭɯ

)ÖÜÙÕÈÓɯÖÍɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ"ÖÔÔÜÕÐÊÈÛÐÖÕɯ1ÌÚÌÈÙÊÏȮɯƜȹƕȺȮɯƘƙɬƚƖȭ 

/ÖàÕÛÌÙɯ(ÕÚÛÐÛÜÛÌȭɯȹƖƔƖƘȺȭɯ%ÈÊÛÚɯ1Ì×ÖÙÛɯƖƔƖƘȯɯ3ÏÌɯÎÓÖÉÈÓɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÓÈÕËÚÊÈ×Ìȭ 

2ÈÕÛÈɯ"ÓÈÙÈɯ4ÕÐÝÌÙÚÐÛàȮɯ(ÕÚÛÐÛÜÛÌɯÍÖÙɯ3ÌÊÏÕÖÓÖÎàȮɯ$ÛÏÐÊÚȮɯÈÕËɯ"ÜÓÛÜÙÌȭɯȹƖƔƖƘȺȭɯ$ÛÏÐÊÚɯÐÕɯÛÏÌɯÈÎÌɯÖÍɯ (ȭ 

2ÊÏÌÔÈȭÖÙÎȭɯȹÕȭËȭȺȭɯ"ÓÈÐÔ1ÌÝÐÌÞɯÔÈÙÒÜ×ɯÚ×ÌÊÐŗÊÈÛÐÖÕȭ 
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3ÏÖÙÕÌȮɯ)ȭȮɯȫɯ5ÓÈÊÏÖÚȮɯ ȭɯȹƖƔƖƗȺȭɯ ɯÚÜÙÝÌàɯÖÕɯÈÜÛÖÔÈÛÌËɯÍÈÊÛɪÊÏÌÊÒÐÕÎȭɯ3ÙÈÕÚÈÊÛÐÖÕÚɯÖÍɯÛÏÌɯ ÚÚÖÊÐÈÛÐÖÕɯÍÖÙɯ

"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚȮɯƕƕȮɯƕƖƕƗɬƕƖƗƗȭ 

3ÏÖÙÕÌȮɯ)ȭȮɯ5ÓÈÊÏÖÚȮɯ ȭȮɯ"ÏÙÐÚÛÖËÖÜÓÖ×ÖÜÓÖÚȮɯ"ȭȮɯȫɯ,ÐŲÈÓȮɯ ȭɯȹƖƔƕƜȺȭɯ%$5$1ȯɯ ɯÓÈÙÎÌɪÚÊÈÓÌɯËÈÛÈÚÌÛɯÍÖÙɯÍÈÊÛɯ

ÌßÛÙÈÊÛÐÖÕɯÈÕËɯÝÌÙÐŗÊÈÛÐÖÕȭɯ-  "+ɪ'+3ɯƖƔƕƜȭ 

9ÈÙËÐÕÐȮɯ2ȭȮɯ/ÐÙÈÚȮɯ ȭȮɯȫɯ"ÖÊÊÖȮɯ%ȭɯȹƖƔƖƘȺȭɯ)ÜÚÛÐÍàÐÕÎɯÖÜÙɯÊÙÌËÌÕÊÌÚɯÐÕɯÛÏÌɯÛÙÜÚÛÞÖÙÛÏÐÕÌÚÚɯÖÍɯ (ɯÚàÚÛÌÔÚȯɯ ɯ

ÙÌÓÐÈÉÐÓÐÚÛÐÊɯÈ××ÙÖÈÊÏȭɯ2ÊÐÌÕÊÌɯÈÕËɯ$ÕÎÐÕÌÌÙÐÕÎɯ$ÛÏÐÊÚȮɯƗƔȹƚȺȮɯƙƙȭ 

9ÏÖÜȮɯ7ȭȮɯ9ÜÉÐÈÎÈȮɯ ȭȮɯȫɯ6ÈÕÎȮɯ6ȭɯ8ȭɯȹƖƔƖƗȺȭɯ$ß×ÓÈÐÕÈÉÓÌɯÍÈÊÛɪÊÏÌÊÒÐÕÎɯÝÐÈɯÔÜÓÛÐɪÏÖ×ɯÙÌÈÚÖÕÐÕÎȭɯ$,-+/ɯƖƔƖƗɯ

ȹ××ȭɯƙƚƚƛɬƙƚƜƕȺȭ 
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"ÈÕɯ2ÊÐÌÕÊÌɯ%ÐÊÛÐÖÕɯ1Ì×ÓÈÊÌɯ$ß×ÌÙÛɯ/ÈÕÌÓÚȳɯ5ÈÓÐËÈÛÐÕÎɯ++,ɪ&ÌÕÌÙÈÛÌËɯ%ÜÛÜÙÌÚɯÍÖÙɯ3ÌÊÏÕÖÓÖÎàɯ%ÖÙÌÚÐÎÏÛ 

 ÕËÙÌÚɯ%ÖÙÛÐÕÖȮɯ)ÐÕÎàÐɯ7Ü 

-84Ȯɯ-8Ȯɯ-8Ȯɯ42  

 

 

 

"ÈÕɯ2ÊÐÌÕÊÌɯ%ÐÊÛÐÖÕɯ1Ì×ÓÈÊÌɯ$ß×ÌÙÛɯ/ÈÕÌÓÚȳɯ5ÈÓÐËÈÛÐÕÎɯ++,ɪ&ÌÕÌÙÈÛÌËɯ%ÜÛÜÙÌÚɯÍÖÙɯɯ3ÌÊÏÕÖÓÖÎàɯ%ÖÙÌÚÐÎÏÛ 

 

#Ùȭɯ ÕËÙÌÚɯ%ÖÙÛÐÕÖ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÈÎÍƖƘƝɑÕàÜȭÌËÜ 

 

)ÐÕÎàÐɯ7Ü 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÑßƖƜƚƕɑÕàÜȭÌËÜ 
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3ÏÐÚɯÚÛÜËàɯ×ÐÓÖÛÚɯÈɯÛÙÈÕÚ×ÈÙÌÕÛȮɯÙÌÜÚÈÉÓÌɯÞÖÙÒŘÖÞɯÍÖÙɯ++,ɪÉÈÚÌËɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÜÚÐÕÎɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÈÚɯ

ÈɯÞÖÙÒÌËɯÌßÈÔ×ÓÌȭɯ ɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓɯÎÌÕÌÙÈÛÌÚɯƘƝɯÚ×ÌÊÜÓÈÛÐÝÌɪŗÊÛÐÖÕɯÚÛÖÙÐÌÚɯÚÌÛɯƕƙɯàÌÈÙÚɯÐÕɯÛÏÌɯÍÜÛÜÙÌɯ

ÞÏÌÙÌɯ 5ÚɯÈÙÌɯÍÜÓÓàɯÐÕÛÌÎÙÈÛÌËɯÐÕÛÖɯÌÝÌÙàËÈàɯÓÐÍÌȭɯ$ÈÊÏɯÚÛÖÙàɯÐÚɯÊÖËÌËɯÈÊÙÖÚÚɯÈɯÛÌÕɪËÐÔÌÕÚÐÖÕɯÚÖÊÐÌÛÈÓɯÐÔ×ÈÊÛɯ

ÍÙÈÔÌÞÖÙÒɯÞÐÛÏɯÔÈÎÕÐÛÜËÌɯÖÍɯÊÏÈÕÎÌɯȹ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯ+ÈÙÎÌȺɯÈÚÚÌÚÚÌËɯÍÖÙɯÌÝÌÙàɯËÐÔÌÕÚÐÖÕȭɯ2ÈÛÜÙÈÛÐÖÕɯ

ÈÕÈÓàÚÐÚɯÚÏÖÞÚɯÛÏÈÛɯÈ××ÙÖßÐÔÈÛÌÓàɯƗƔɯÚÛÖÙÐÌÚɯÈÙÌɯÚÜŚÊÐÌÕÛɯÛÖɯÚÛÈÉÐÓÐáÌɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÈÊÙÖÚÚɯ

ËÐÔÌÕÚÐÖÕÚȭɯ$ß×ÌÙÛɯÝÈÓÐËÈÛÐÖÕɯÙÌÝÌÈÓÚɯƜƔǔɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÈÚÚÌÚÚÔÌÕÛÚɯÖÕɯÈɯÉÐÕÈÙàɯ+ÈÙÎÌɯ

ÝÚȭɯ-ÖÛɪ+ÈÙÎÌɯÚÊÈÓÌɯȹ"ÖÏÌÕɅÚɯϝɯǻɯƔȭƗƜȮɯÍÈÐÙɯÈÎÙÌÌÔÌÕÛȺȭɯ1ÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯ++,ɪÎÌÕÌÙÈÛÌËɯÕÈÙÙÈÛÐÝÌÚɯÊÈÕɯ

ÙÈ×ÐËÓàɯÔÈ×ɯÐÔ×ÈÊÛɯ×ÈŲÌÙÕÚɯÞÏÐÓÌɯÚÜÙÍÈÊÐÕÎɯËÐÝÌÙÎÌÕÛɯ×ÌÙÚ×ÌÊÛÐÝÌÚɯÛÏÈÛɯÏÐÎÏÓÐÎÏÛɯÞÏÌÙÌɯËÌÌ×ÌÙɯÏÜÔÈÕɯ

ËÌÓÐÉÌÙÈÛÐÖÕɯÐÚɯÔÖÚÛɯÕÌÌËÌËȭɯ3ÏÌɯÔÌÛÏÖËɯ×ÙÖÝÐËÌÚɯËÌÊÐÚÐÖÕɪÔÈÒÌÙÚɯÞÐÛÏɯÈÊÛÐÖÕÈÉÓÌɯÚÛÖ××ÐÕÎɯÙÜÓÌÚɯÈÕËɯÚÊÈÓÈÉÓÌɯ

ÍÖÙÌÚÐÎÏÛɯÊÈ×ÈÉÐÓÐÛÐÌÚȭɯ++,ɪÉÈÚÌËɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÚÐÛÚɯÉÌÚÛɯÈÚɯÈɯÊÖÔ×ÓÌÔÌÕÛɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÙÌ×ÓÈÊÌÔÌÕÛɯÍÖÙɯ

ÛÙÈËÐÛÐÖÕÈÓɯÌß×ÌÙÛɯÞÖÙÒÚÏÖ×Úȭ 

 

*ÌàÞÖÙËÚȯɯ%ÜÛÜÙÌÊÈÚÛÐÕÎȮɯ+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚȮɯ3ÏÌÔÈÛÐÊɯ2ÈÛÜÙÈÛÐÖÕȮɯ3ÌÊÏÕÖÓÖÎàɯ%ÖÙÌÚÐÎÏÛȮɯ ÜÛÖÕÖÔÖÜÚɯ

5ÌÏÐÊÓÌÚȮɯ#ÌÊÐÚÐÖÕɯ2Ü××ÖÙÛɯ2àÚÛÌÔÚȮɯ-ÈÙÙÈÛÐÝÌɯ ÕÈÓàÚÐÚȮɯ$ß×ÌÙÛɯ5ÈÓÐËÈÛÐÖÕ 
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(-31.#4"3(.- 

.ÙÎÈÕÐáÈÛÐÖÕÚɯÐÕÊÙÌÈÚÐÕÎÓàɯÕÌÌËɯÌÈÙÓàȮɯÚÛÙÜÊÛÜÙÌËɯÐÕÚÐÎÏÛɯÐÕÛÖɯÛÏÌɯÚÖÊÐÌÛÈÓɯÐÔ×ÈÊÛÚɯÖÍɯÌÔÌÙÎÐÕÎɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯ

àÌÛɯÛÙÈËÐÛÐÖÕÈÓɯÌß×ÌÙÛɪÉÈÚÌËɯÍÖÙÌÚÐÎÏÛɯÐÚɯÖÍÛÌÕɯÚÓÖÞȮɯÌß×ÌÕÚÐÝÌȮɯÈÕËɯËÐŚÊÜÓÛɯÛÖɯÚÊÈÓÌȭɯ2ÊÌÕÈÙÐÖɯÞÖÙÒÚÏÖ×ÚȮɯ

#ÌÓ×ÏÐɯ×ÈÕÌÓÚȮɯÈÕËɯÐÕÛÌÙÝÐÌÞɪÉÈÚÌËɯÚÛÜËÐÌÚɯÊÈÕɯ×ÙÖËÜÊÌɯÙÐÊÏɯØÜÈÓÐÛÈÛÐÝÌɯÜÕËÌÙÚÛÈÕËÐÕÎȮɯÉÜÛɯÛÏÌàɯÙÌØÜÐÙÌɯ

Ú×ÌÊÐÈÓÐáÌËɯÍÈÊÐÓÐÛÈÛÐÖÕȮɯÓÖÕÎɯÓÌÈËɯÛÐÔÌÚȮɯÈÕËɯÊÖÕÚÐËÌÙÈÉÓÌɯÏÜÔÈÕɯÌřÖÙÛȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÔÈÕàɯÖÙÎÈÕÐáÈÛÐÖÕÚɯ

ÚÛÙÜÎÎÓÌɯÛÖɯÙÌÝÐÚÐÛɯÖÙɯÜ×ËÈÛÌɯÛÏÌÐÙɯÍÖÙÌÚÐÎÏÛɯÞÖÙÒɯÞÏÌÕɯÛÌÊÏÕÖÓÖÎÐÌÚɯÖÙɯ×ÖÓÐÊàɯØÜÌÚÛÐÖÕÚɯÊÏÈÕÎÌȭ 

 ÛɯÛÏÌɯÚÈÔÌɯÛÐÔÌȮɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÊÈÕɯÕÖÞɯÎÌÕÌÙÈÛÌɯÓÖÕÎɪÍÖÙÔɯÕÈÙÙÈÛÐÝÌÚɯÖÕɯËÌÔÈÕËȮɯÙÈÐÚÐÕÎɯ

ÛÏÌɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍɯÜÚÐÕÎɯÛÏÌÔɯÈÚɯÈɯɁÍÜÛÜÙÌÊÈÚÛÐÕÎɯÌÕÎÐÕÌȭɂɯ(ÕÚÛÌÈËɯÖÍɯÊÖÕÝÌÕÐÕÎɯÈɯÙÖÖÔɯÍÜÓÓɯÖÍɯÌß×ÌÙÛÚȮɯÈɯ

×ÙÈÊÛÐÛÐÖÕÌÙɯÊÖÜÓËɯ×ÙÖÔ×ÛɯÈÕɯ++,ɯÛÖɯ×ÙÖËÜÊÌɯËÖáÌÕÚɯÖÍɯÚ×ÌÊÜÓÈÛÐÝÌɯÚÛÖÙÐÌÚɯÈÉÖÜÛɯÏÖÞɯÈɯ×ÈÙÛÐÊÜÓÈÙɯÛÌÊÏÕÖÓÖÎàɯ

ÔÐÎÏÛɯÙÌÚÏÈ×ÌɯÌÝÌÙàËÈàɯÓÐÍÌȮɯÈÕËɯÛÏÌÕɯÈÕÈÓàáÌɯÛÏÖÚÌɯÚÛÖÙÐÌÚɯÚàÚÛÌÔÈÛÐÊÈÓÓàȭɯ(ÕɯÛÏÐÚɯÝÐÌÞȮɯÛÏÌɯÚÛÖÙÐÌÚɯÈÙÌɯÕÖÛɯ

ÓÐÛÌÙÈÙàɯ×ÙÖËÜÊÛÚɯÉÜÛɯÈɯÚàÕÛÏÌÛÐÊɯËÈÛÈÚÌÛɯÈÉÖÜÛɯ×ÖÚÚÐÉÓÌɯÍÜÛÜÙÌÚɯÛÏÈÛɯÊÈÕɯÉÌɯÊÖËÌËȮɯÈÎÎÙÌÎÈÛÌËȮɯÈÕËɯÊÖÔ×ÈÙÌËȭ 

3ÏÐÚɯ×È×ÌÙɯÌß×ÓÖÙÌÚɯÛÏÈÛɯ×ÖÚÚÐÉÐÓÐÛàɯÛÏÙÖÜÎÏɯÈɯ×ÐÓÖÛɯÚÛÜËàɯÖÕɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯȹ 5ÚȺȭɯ6ÌɯÈÚÒɯÈɯÓÈÙÎÌɯ

ÓÈÕÎÜÈÎÌɯÔÖËÌÓɯÛÖɯÎÌÕÌÙÈÛÌɯÈɯÊÖÙ×ÜÚɯÖÍɯÚ×ÌÊÜÓÈÛÐÝÌɯŗÊÛÐÖÕɯÚÛÖÙÐÌÚɯÚÌÛɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯƕƙɯàÌÈÙÚɯÐÕɯÛÏÌɯÍÜÛÜÙÌȮɯ

ÜÕËÌÙɯÛÏÌɯÈÚÚÜÔ×ÛÐÖÕɯÛÏÈÛɯ 5ÚɯÏÈÝÌɯÉÌÊÖÔÌɯÍÜÓÓàɯÐÕÛÌÎÙÈÛÌËɯÐÕÛÖɯÌÝÌÙàËÈàɯÓÐÍÌȭɯ6ÌɯÛÏÌÕɯÊÖËÌɯÌÈÊÏɯÚÛÖÙàɯÈÊÙÖÚÚɯ

ÈɯÛÌÕɪËÐÔÌÕÚÐÖÕÈÓɯÍÙÈÔÌÞÖÙÒɯÊÖÝÌÙÐÕÎɯÞÖÙÒȮɯÚÖÊÐÈÓɯÐÕÛÌÙÈÊÛÐÖÕȮɯÚÈÍÌÛàȮɯÎÖÝÌÙÕÈÕÊÌȮɯÔÖÉÐÓÐÛàȮɯÊÜÓÛÜÙÌȮɯ

ÌÕÝÐÙÖÕÔÌÕÛȮɯÈÕËɯÖÛÏÌÙɯÈÚ×ÌÊÛÚɯÖÍɯÚÖÊÐÌÛàȮɯÈÕËɯÛÙÌÈÛɯÛÏÌɯÙÌÚÜÓÛÐÕÎɯÊÖËÌËɯÔÈÛÙÐßɯÈÚɯÈɯÚÛÙÜÊÛÜÙÌËɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯ

ÖÍɯÛÏÌɯÔÖËÌÓɀÚɯɁÉÌÓÐÌÍÚɂɯÈÉÖÜÛɯÓÖÕÎɪÙÜÕɯÐÔ×ÈÊÛÚȭɯ3ÏÐÚɯÈ××ÙÖÈÊÏɯÈËËÙÌÚÚÌÚɯÈɯÒÌàɯËÌÊÐÚÐÖÕɯÚÊÐÌÕÊÌÚɯÊÏÈÓÓÌÕÎÌȯɯ

ÏÖÞɯÛÖɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÌß×ÓÖÙÌɯÊÖÔ×ÓÌßȮɯÜÕÊÌÙÛÈÐÕɯÍÜÛÜÙÌÚɯÞÏÌÕɯÌß×ÌÙÛɯÙÌÚÖÜÙÊÌÚɯÈÙÌɯÓÐÔÐÛÌËȮɯÞÏÐÓÌɯ

ÔÈÐÕÛÈÐÕÐÕÎɯÈÕÈÓàÛÐÊÈÓɯÙÐÎÖÙɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÊàȭ 

.ÜÙɯÚÛÜËàɯÐÚɯÎÜÐËÌËɯÉàɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÖÝÌÙÈÙÊÏÐÕÎɯØÜÌÚÛÐÖÕȯɯ"ÈÕɯÈɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓȮɯ×ÙÖÔ×ÛÌËɯÛÖɯÎÌÕÌÙÈÛÌɯ

Ú×ÌÊÜÓÈÛÐÝÌɯÚÊÐÌÕÊÌɪŗÊÛÐÖÕɯÚÛÖÙÐÌÚɯÈÉÖÜÛɯÈÕɯÌÔÌÙÎÐÕÎɯÛÌÊÏÕÖÓÖÎàȮɯ×ÙÖËÜÊÌɯÈɯÚÜŚÊÐÌÕÛÓàɯËÐÝÌÙÚÌɯàÌÛɯÊÖÕÝÌÙÎÌÕÛɯÚÌÛɯÖÍɯ

ÕÈÙÙÈÛÐÝÌÚɯÍÙÖÔɯÞÏÐÊÏɯÞÌɯÊÈÕɯÙÌÓÐÈÉÓàɯÐÕÍÌÙɯÛÏÌɯÔÈÎÕÐÛÜËÌɯÈÕËɯËÐÙÌÊÛÐÖÕɯÖÍɯÛÏÈÛɯÛÌÊÏÕÖÓÖÎàɅÚɯÚÖÊÐÌÛÈÓɯÐÔ×ÈÊÛÚɯƕƙɯàÌÈÙÚɯÐÕɯ

ÛÏÌɯÍÜÛÜÙÌȳ 

3ÖɯÈËËÙÌÚÚɯÛÏÐÚɯØÜÌÚÛÐÖÕɯÚàÚÛÌÔÈÛÐÊÈÓÓàȮɯÞÌɯÍÖÙÔÜÓÈÛÌɯÛÏÙÌÌɯÚ×ÌÊÐŗÊɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚɯÛÏÈÛɯÔÈÒÌɯÛÏÌɯÉÙÖÈËɯ

ÊÏÈÓÓÌÕÎÌɯÌÔ×ÐÙÐÊÈÓÓàɯÛÙÈÊÛÈÉÓÌȭɯ%ÐÙÚÛȮɯÞÌɯÐÕÝÌÚÛÐÎÈÛÌɯÞÏÌÛÏÌÙɯÕÈÙÙÈÛÐÝÌɯÚÈÛÜÙÈÛÐÖÕɯÖÊÊÜÙÚɯÈÛɯÈɯ×ÙÈÊÛÐÊÈÓɯÚÈÔ×ÓÌɯ

ÚÐáÌɭÛÏÈÛɯÐÚȮɯÞÏÌÛÏÌÙɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÊÏÈÕÎÌɯÔÈÎÕÐÛÜËÌÚɯÈÊÙÖÚÚɯÚÖÊÐÌÛÈÓɯËÐÔÌÕÚÐÖÕÚɯÚÛÈÉÐÓÐáÌÚɯÈÍÛÌÙɯÈɯŗÕÐÛÌɯ

ÕÜÔÉÌÙɯÖÍɯÚÛÖÙÐÌÚȮɯ×ÙÖÝÐËÐÕÎɯÈɯÊÖÕÊÙÌÛÌɯÚÛÖ××ÐÕÎɯÙÜÓÌɯÍÖÙɯÊÖÙ×ÜÚɯÎÌÕÌÙÈÛÐÖÕȭɯ2ÌÊÖÕËȮɯÞÌɯÌßÈÔÐÕÌɯÞÏÌÛÏÌÙɯÛÏÌɯ

×ÈŲÌÙÕÚɯËÌÙÐÝÌËɯÍÙÖÔɯ++,ɪÎÌÕÌÙÈÛÌËɯÚÛÖÙÐÌÚɯÈÓÐÎÕɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÈÚÚÌÚÚÔÌÕÛÚɯÖÍɯÛÏÌɯÚÈÔÌɯ

ÛÌÊÏÕÖÓÖÎàȮɯÖřÌÙÐÕÎɯÈɯ×ÙÌÓÐÔÐÕÈÙàɯÝÈÓÐËÐÛàɯÊÏÌÊÒɯÍÖÙɯÛÏÌɯÔÌÛÏÖËȭɯ3ÏÐÙËȮɯÞÌɯÌß×ÓÖÙÌɯÛÏÌɯÉÙÖÈËÌÙɯ

ÔÌÛÏÖËÖÓÖÎÐÊÈÓɯØÜÌÚÛÐÖÕɯÖÍɯÞÏÌÛÏÌÙɯ++,ɪÉÈÚÌËɯÕÈÙÙÈÛÐÝÌɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÊÈÕɯÚÌÙÝÌɯÈÚɯÈɯÝÐÈÉÓÌɯÊÖÔ×ÓÌÔÌÕÛɯÖÙɯ

×ÙÖßàɯÍÖÙɯÛÙÈËÐÛÐÖÕÈÓɯÌß×ÌÙÛɪÉÈÚÌËɯÍÖÙÌÚÐÎÏÛɯÐÕɯÙÌÚÖÜÙÊÌɪÊÖÕÚÛÙÈÐÕÌËɯËÌÊÐÚÐÖÕɯÊÖÕÛÌßÛÚȭ 

3ÖɯÔÈÒÌɯÛÏÐÚɯÉÙÖÈËɯØÜÌÚÛÐÖÕɯÌÔ×ÐÙÐÊÈÓÓàɯÛÙÈÊÛÈÉÓÌȮɯÞÌɯÍÖÙÔÜÓÈÛÌɯÛÞÖɯÛÌÚÛÈÉÓÌɯÏà×ÖÛÏÌÚÌÚȯ 

'ƕɯȹ2ÈÛÜÙÈÛÐÖÕɯ'à×ÖÛÏÌÚÐÚȺȯɯ ÚɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯ++,ɪÎÌÕÌÙÈÛÌËɯÚÛÖÙÐÌÚɯÐÕÊÙÌÈÚÌÚȮɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯ

ÈÕËɯ+ÈÙÎÌɯÊÏÈÕÎÌɯÔÈÎÕÐÛÜËÌÚɯÈÊÙÖÚÚɯÛÏÌɯÛÌÕɯÚÖÊÐÌÛÈÓɯËÐÔÌÕÚÐÖÕÚɯÞÐÓÓɯÊÖÕÝÌÙÎÌɯÛÖÞÈÙËɯÈɯÚÛÈÉÓÌɯ×ÈŲÌÙÕȭɯ2×ÌÊÐŗÊÈÓÓàȮɯÞÌɯ

Ïà×ÖÛÏÌÚÐáÌɯÛÏÈÛɯÛÏÌÙÌɯÌßÐÚÛÚɯÈɯ×ÙÈÊÛÐÊÈÓɯÚÈÔ×ÓÌɯÚÐáÌɯȹÕɯǾɯƙƔɯÚÛÖÙÐÌÚȺɯÉÌàÖÕËɯÞÏÐÊÏɯÈËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯ×ÙÖËÜÊÌɯÖÕÓàɯÔÐÕÖÙȮɯ

ÕÖÕɪËÐÙÌÊÛÐÖÕÈÓɯÖÚÊÐÓÓÈÛÐÖÕÚɯÐÕɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÙÈÛÏÌÙɯÛÏÈÕɯÚÜÉÚÛÈÕÛÐÝÌɯÚÏÐÍÛÚɯÐÕɯÛÏÌɯËÖÔÐÕÈÕÛɯ×ÈŲÌÙÕÚȭ 

'Ɩɯȹ$ß×ÌÙÛɯ ÓÐÎÕÔÌÕÛɯ'à×ÖÛÏÌÚÐÚȺȯɯ3ÏÌɯÔÈÎÕÐÛÜËÌɪÖÍɪÊÏÈÕÎÌɯ×ÈŲÌÙÕÚɯËÌÙÐÝÌËɯÍÙÖÔɯ++,ɪÎÌÕÌÙÈÛÌËɯÚÛÖÙÐÌÚɯÞÐÓÓɯÚÏÖÞɯ

ÕÖÕɪÛÙÐÝÐÈÓɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÈÚÚÌÚÚÔÌÕÛÚɯÖÍɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌɯÐÔ×ÈÊÛÚɯÈÛɯÈɯƕƙɪàÌÈÙɯÏÖÙÐáÖÕȭɯ
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2×ÌÊÐŗÊÈÓÓàȮɯÞÌɯÏà×ÖÛÏÌÚÐáÌɯÛÏÈÛɯÞÏÌÕɯÊÖÔ×ÈÙÐÕÎɯÚÛÖÙàɪÉÈÚÌËɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌÚɯÛÖɯÌß×ÌÙÛɪÊÖËÌËɯÔÈÎÕÐÛÜËÌÚɯÈÊÙÖÚÚɯ

ÛÌÕɯËÐÔÌÕÚÐÖÕÚȮɯÈÎÙÌÌÔÌÕÛɯÞÐÓÓɯÌßÊÌÌËɯÊÏÈÕÊÌɯÓÌÝÌÓÚɯȹ"ÖÏÌÕɅÚɯϝɯǿɯƔȭƖƔȺɯÖÕɯÈɯÉÐÕÈÙàɯ+ÈÙÎÌɯÝÚȭɯ-ÖÛɪ+ÈÙÎÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕȮɯ

ÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɯÊÈ×ÛÜÙÌÚɯÛÏÌɯÙÌÓÈÛÐÝÌɯÚÛÙÜÊÛÜÙÌɯÖÍɯÌß×ÌÙÛɯÌß×ÌÊÛÈÛÐÖÕÚɯÈÉÖÜÛɯÞÏÐÊÏɯËÐÔÌÕÚÐÖÕÚɯÜÕËÌÙÎÖɯÔÈÑÖÙɯ

ÛÙÈÕÚÍÖÙÔÈÛÐÖÕȭ 

 

1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕÚ 

3ÏÐÚɯÚÛÜËàɯÈËËÙÌÚÚÌÚɯÛÏÙÌÌɯÐÕÛÌÙÙÌÓÈÛÌËɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚȯ 

10ƕɯȹ2ÈÛÜÙÈÛÐÖÕȺȯɯ ÛɯÞÏÈÛɯÚÈÔ×ÓÌɯÚÐáÌɯËÖɯ++,ɪÎÌÕÌÙÈÛÌËɯÚ×ÌÊÜÓÈÛÐÝÌɯÕÈÙÙÈÛÐÝÌÚɯÈÉÖÜÛɯÌÔÌÙÎÐÕÎɯÛÌÊÏÕÖÓÖÎÐÌÚɯ

ÙÌÈÊÏɯÛÏÌÔÈÛÐÊɯÚÈÛÜÙÈÛÐÖÕɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÚÖÊÐÌÛÈÓɯÐÔ×ÈÊÛɯËÐÔÌÕÚÐÖÕÚȳɯ2×ÌÊÐŗÊÈÓÓàȮɯÞÌɯÈÚÒȯɯ'ÖÞɯÔÈÕàɯÚÛÖÙÐÌÚɯ

ÈÙÌɯÕÌÌËÌËɯÉÌÍÖÙÌɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÈÕËɯ+ÈÙÎÌɯÊÏÈÕÎÌɯÔÈÎÕÐÛÜËÌÚɯÚÛÈÉÐÓÐáÌÚɯÚÜÊÏɯÛÏÈÛɯ

ÈËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯËÖɯÕÖÛɯÔÈÛÌÙÐÈÓÓàɯÈÓÛÌÙɯÛÏÌɯÖÝÌÙÈÓÓɯÝÐÌÞɯÖÍɯÛÏÌɯÍÜÛÜÙÌȳ 

10Ɩɯȹ$ß×ÌÙÛɯ ÓÐÎÕÔÌÕÛȺȯɯ3ÖɯÞÏÈÛɯÌßÛÌÕÛɯËÖɯÔÈÎÕÐÛÜËÌɪÖÍɪÊÏÈÕÎÌɯ×ÈŲÌÙÕÚɯËÌÙÐÝÌËɯÍÙÖÔɯ++,ɪÎÌÕÌÙÈÛÌËɯ

ÚÛÖÙÐÌÚɯÈÓÐÎÕɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÈÚÚÌÚÚÔÌÕÛÚɯÖÍɯÛÏÌɯÚÈÔÌɯÛÌÊÏÕÖÓÖÎàɅÚɯÚÖÊÐÌÛÈÓɯÐÔ×ÈÊÛÚȳɯ6Ìɯ

Ö×ÌÙÈÛÐÖÕÈÓÐáÌɯÛÏÐÚɯÉàɯÊÖÔ×ÈÙÐÕÎɯÚÛÖÙàɪÉÈÚÌËɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌÚɯÈÊÙÖÚÚɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÞÐÛÏɯÌß×ÌÙÛɪÊÖËÌËɯ

ÔÈÎÕÐÛÜËÌÚȮɯÜÚÐÕÎɯÉÖÛÏɯÛÏÙÌÌɪÊÓÈÚÚɯȹ2ÔÈÓÓɤ,ÌËÐÜÔɤ+ÈÙÎÌȺɯÈÕËɯÉÐÕÈÙàɯȹ+ÈÙÎÌɯÝÚȭɯ-ÖÛɪ+ÈÙÎÌȺɯÈÎÙÌÌÔÌÕÛɯ

ÔÌÛÙÐÊÚȭ 

10Ɨɯȹ,ÌÛÏÖËÖÓÖÎÐÊÈÓɯ5ÐÈÉÐÓÐÛàȺȯɯ"ÈÕɯ++,ɪÉÈÚÌËɯÕÈÙÙÈÛÐÝÌɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÚÌÙÝÌɯÈÚɯÈɯÝÐÈÉÓÌɯÊÖÔ×ÓÌÔÌÕÛɯÖÙɯ

×ÙÖßàɯÍÖÙɯÛÙÈËÐÛÐÖÕÈÓɯÌß×ÌÙÛɪÉÈÚÌËɯÍÖÙÌÚÐÎÏÛɯÔÌÛÏÖËÚɯÐÕɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛɯÊÖÕÛÌßÛÚȳɯ6ÌɯÌßÈÔÐÕÌɯÛÏÐÚɯÉàɯ

ÌÝÈÓÜÈÛÐÕÎɯÞÏÌÛÏÌÙɯÛÏÌɯÔÌÛÏÖËɯ×ÙÖËÜÊÌÚɯÈÊÛÐÖÕÈÉÓÌɯÐÕÚÐÎÏÛÚɯÈÉÖÜÛɯÏÐÎÏɪÐÔ×ÈÊÛɯËÐÔÌÕÚÐÖÕÚɯÞÏÐÓÌɯÉÌÐÕÎɯÔÖÙÌɯ

ÚÊÈÓÈÉÓÌɯÈÕËɯÊÖÚÛɪÌřÌÊÛÐÝÌɯÛÏÈÕɯÊÖÕÝÌÕÛÐÖÕÈÓɯÚÊÌÕÈÙÐÖɯÞÖÙÒÚÏÖ×ÚɯÖÙɯ#ÌÓ×ÏÐɯ×ÈÕÌÓÚȭ 

 

+(3$1 341$ɯ1$5($6 

-ÈÙÙÈÛÐÝÌɯ,ÌÛÏÖËÚɯÐÕɯ%ÖÙÌÚÐÎÏÛ 

-ÈÙÙÈÛÐÝÌÚɯÏÈÝÌɯÓÖÕÎɯÉÌÌÕɯÊÌÕÛÙÈÓɯÛÖɯÍÜÛÜÙÌÚɯÈÕËɯÍÖÙÌÚÐÎÏÛɯ×ÙÈÊÛÐÊÌȭɯ2ÊÌÕÈÙÐÖɯ×ÓÈÕÕÐÕÎȮɯÕÈÙÙÈÛÐÝÌɯÍÖÙÌÚÐÎÏÛȮɯÈÕËɯ

ÚÊÐÌÕÊÌɪŗÊÛÐÖÕɯ×ÙÖÛÖÛà×ÐÕÎɯÜÚÌɯÚÛÖÙÐÌÚɯÈÚɯÚÛÙÜÊÛÜÙÌËɯÊÖÕÛÈÐÕÌÙÚɯÍÖÙɯÈÚÚÜÔ×ÛÐÖÕÚɯÈÉÖÜÛɯÏÖÞɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯ

ÐÕÚÛÐÛÜÛÐÖÕÚȮɯÈÕËɯÚÖÊÐÈÓɯÝÈÓÜÌÚɯÔÐÎÏÛɯÊÖɪÌÝÖÓÝÌɯȹ!ÜÙÕÈÔɪ%ÐÕÒȮɯƖƔƕƙȰɯ,ÐÓÖÑÌÝÐîɯȫɯ(ÕÈàÈÛÜÓÓÈÏȮɯƖƔƕƙȺȭɯ"ÓÈÚÚÐÊɯ

ÕÈÙÙÈÛÐÝÌɯÛÏÌÖÙàɯÚÏÖÞÚɯÏÖÞɯÊÖÕÛÙÖÓÓÐÕÎɯËÌÌ×ɯÚÛÖÙàɯÚÛÙÜÊÛÜÙÌɯÊÈÕɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯÝÈÙàɯÊÖÕŘÐÊÛÚɯÈÕËɯÙÌÚÖÓÜÛÐÖÕÚɯ

ÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÊÖÏÌÙÌÕÊÌɯȹ!ÖÖÒÌÙȮɯƖƔƔƘȰɯ/ÙÖ××ȮɯƕƝƚƜȺȭɯ(ÕɯÛÏÐÚɯÛÙÈËÐÛÐÖÕȮɯÚÛÖÙÐÌÚɯÍÜÕÊÛÐÖÕɯÈÚɯɆÏà×ÖÛÏÌÚÌÚɯÐÕɯ

ÕÈÙÙÈÛÐÝÌɯÍÖÙÔɆȯɯÛÏÌàɯÖÙÎÈÕÐáÌɯ×ÖÚÚÐÉÐÓÐÛÐÌÚɯÈÕËɯÊÈÜÚÈÓɯÔÌÊÏÈÕÐÚÔÚɯÉÜÛɯËÖɯÕÖÛɯÊÓÈÐÔɯÌÔ×ÐÙÐÊÈÓɯÛÙÜÛÏȭɯ'ÖÞÌÝÌÙȮɯ

ÙÌÊÌÕÛɯÍÖÙÌÚÐÎÏÛɯÌÝÈÓÜÈÛÐÖÕɯÙÌÝÐÌÞÚɯÏÐÎÏÓÐÎÏÛɯ×ÌÙÚÐÚÛÌÕÛɯÊÏÈÓÓÌÕÎÌÚȯɯÔÈÕàɯÌßÌÙÊÐÚÌÚɯÎÌÕÌÙÈÛÌɯÙÐÊÏɯÕÈÙÙÈÛÐÝÌÚɯÉÜÛɯ

×ÙÖÝÐËÌɯÍÌÞɯÛÙÈÊÌÈÉÓÌɯÓÐÕÒÚɯÉÌÛÞÌÌÕɯÚÛÖÙÐÌÚȮɯÜÕËÌÙÓàÐÕÎɯÈÚÚÜÔ×ÛÐÖÕÚȮɯÈÕËɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛȮɯÈÕËɯÛÏÌàɯÙÈÙÌÓàɯ

ÙÌ×ÖÙÛɯÙÌÓÐÈÉÐÓÐÛàɯÖÙɯÜÕÊÌÙÛÈÐÕÛàɯÚàÚÛÌÔÈÛÐÊÈÓÓàɯȹ*Öɯȫɯ8ÈÕÎȮɯƖƔƖƘȰɯ5ÖÙÖÚȮɯƖƔƔƗȰɯ6ÙÐÎÏÛɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ3ÏÐÚɯ

ÙÌÐÕÍÖÙÊÌÚɯÛÏÌɯÕÌÌËɯÍÖÙɯÔÌÛÏÖËÚɯÛÏÈÛɯ×ÙÌÚÌÙÝÌɯÛÏÌɯÊÙÌÈÛÐÝÌɯÝÈÓÜÌɯÖÍɯÚÛÖÙÐÌÚɯÞÏÐÓÌɯÈËËÐÕÎɯÚÛÙÜÊÛÜÙÌȮɯÊÖËÐÕÎɯÙÜÓÌÚȮɯ

ÈÕËɯÊÓÌÈÙɯÌÝÈÓÜÈÛÐÖÕɯÊÙÐÛÌÙÐÈȭ 
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 (ɪ$ÕÏÈÕÊÌËɯ%ÖÙÌÚÐÎÏÛɯÈÕËɯ5ÈÓÐËÈÛÐÖÕɯ,ÌÛÏÖËÚ 
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ÙÈÛÏÌÙɯÛÏÈÕɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯÛÌÊÏÕÖÓÖÎàɯÐÛÚÌÓÍȭɯ6ÌɯËÐËɯÕÖÛɯÌÔÉÌËɯÖÜÙɯÈÕÈÓàÛÐÊÈÓɯÍÙÈÔÌÞÖÙÒɯȹÛÏÌɯÛÌÕɯÚÖÊÐÌÛÈÓɯ

ËÐÔÌÕÚÐÖÕÚȺɯËÐÙÌÊÛÓàɯÐÕɯÛÏÌɯÎÌÕÌÙÈÛÐÖÕɯ×ÙÖÔ×ÛÚȰɯÐÕÚÛÌÈËȮɯÞÌɯÈÚÒÌËɯÍÖÙɯÙÐÊÏȮɯÊÖÕÊÙÌÛÌɯÚÛÖÙÐÌÚɯÈÉÖÜÛɯɁÈɯËÈàɯÐÕɯÛÏÌɯ

ÓÐÍÌɂɯÖÙɯÊÙÐÛÐÊÈÓɯÌÝÌÕÛÚɯÐÕɯÈɯÞÖÙÓËɯÞÏÌÙÌɯ 5ÚɯÈÙÌɯÕÖÙÔÈÓȭɯ3ÏÐÚɯÚÌ×ÈÙÈÛÐÖÕɯÐÚɯÐÕÛÌÕËÌËɯÛÖɯÙÌËÜÊÌɯÛÏÌɯÙÐÚÒɯÛÏÈÛɯÛÏÌɯ

ÔÖËÌÓɯÔÌÙÌÓàɯÌÊÏÖÌÚɯÖÜÙɯÊÈÛÌÎÖÙÐÌÚɯÉÈÊÒɯÛÖɯÜÚȭ 

3ÖɯÔÈÐÕÛÈÐÕɯÕÈÙÙÈÛÐÝÌɯËÐÝÌÙÚÐÛàȮɯÞÌɯÈÓÚÖɯÝÈÙÐÌËɯÜÕËÌÙÓàÐÕÎɯ×ÓÖÛɯÚÛÙÜÊÛÜÙÌÚɯȹÌȭÎȭȮɯØÜÌÚÛȮɯÛÙÈÎÌËàȮɯÊÖÔÌËàȮɯ

ÙÌÉÐÙÛÏȺɯÈÕËɯÌÕÚÜÙÌËɯÛÏÈÛɯÌÈÊÏɯÚÛÖÙàɯÜÚÌËɯÈɯËÐÚÛÐÕÊÛɯÔÈÐÕɯÊÏÈÙÈÊÛÌÙɯÈÕËɯÚÐÛÜÈÛÐÖÕȭɯ6ÌɯËÐËɯÕÖÛɯÌÕÍÖÙÊÌɯÈÕàɯ

×ÈÙÛÐÊÜÓÈÙɯÖÜÛÊÖÔÌɯȹ×ÖÚÐÛÐÝÌɯÖÙɯÕÌÎÈÛÐÝÌȺɯÍÖÙɯ 5ÚȰɯÛÏÌɯÔÖËÌÓɯÞÈÚɯÍÙÌÌɯÛÖɯËÌ×ÐÊÛɯÉÌÕÌŗÛÚȮɯÏÈÙÔÚȮɯÈÕËɯÔÐßÌËɯ

ÊÖÕÚÌØÜÌÕÊÌÚȭɯ3ÏÌɯÙÌÚÜÓÛÐÕÎɯÚÛÖÙàɯÊÖÙ×ÜÚɯÐÚɯÛÙÌÈÛÌËɯÈÚɯÈɯÚàÕÛÏÌÛÐÊɯËÈÛÈÚÌÛɯÖÍɯ×ÖÚÚÐÉÓÌɯÍÜÛÜÙÌÚȭ 

 

"ÖËÐÕÎɯÍÙÈÔÌÞÖÙÒɯÈÕËɯÈÎÎÙÌÎÈÛÐÖÕ 

3ÖɯÛÜÙÕɯÛÏÌɯÕÈÙÙÈÛÐÝÌɯÊÖÙ×ÜÚɯÐÕÛÖɯÈÕÈÓàáÈÉÓÌɯËÈÛÈȮɯÞÌɯÊÖËÌɯÌÈÊÏɯÚÛÖÙàɯÜÚÐÕÎɯÈɯÛÌÕɪËÐÔÌÕÚÐÖÕɯÍÙÈÔÌÞÖÙÒɯÛÏÈÛɯ

ÊÈ×ÛÜÙÌÚɯÔÈÑÖÙɯËÖÔÈÐÕÚɯÖÍɯÚÖÊÐÌÛÈÓɯÊÏÈÕÎÌȭɯ3ÈÉÓÌɯÉÌÓÖÞɯÚÜÔÔÈÙÐáÌÚɯÛÏÌÚÌɯËÐÔÌÕÚÐÖÕÚɯÞÐÛÏɯÉÙÐÌÍɯÞÖÙÒÐÕÎɯ

ËÌŗÕÐÛÐÖÕÚɯÈÕËɯÌßÈÔ×ÓÌÚɯÖÍɯÛÏÌɯÒÐÕËÚɯÖÍɯÊÏÈÕÎÌÚɯÛÏÈÛɯÍÈÓÓɯÜÕËÌÙɯÌÈÊÏɯÊÈÛÌÎÖÙàȭ 
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3ÈÉÓÌɯƕȭɯ3ÌÕɯËÐÔÌÕÚÐÖÕÚɯËÌÚÊÙÐ×ÛÐÖÕÚ 

 

"ÖËÐÕÎɯÐÚɯ×ÌÙÍÖÙÔÌËɯÈÛɯÛÏÌɯÓÌÝÌÓɯÖÍɯÚÛÖÙàɯǺɯËÐÔÌÕÚÐÖÕȭɯ%ÖÙɯÌÈÊÏɯÚÛÖÙàɯÈÕËɯÌÈÊÏɯÖÍɯÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȮɯÞÌɯÈÚÒɯÈɯ

ÚÐÕÎÓÌɯØÜÌÚÛÐÖÕȯɯÙÌÓÈÛÐÝÌɯÛÖɯÛÖËÈàɀÚɯÉÈÚÌÓÐÕÌȮɯÏÖÞɯÓÈÙÎÌɯÐÚɯÛÏÌɯÊÏÈÕÎÌɯÐÔ×ÓÐÌËɯÐÕɯÛÏÐÚɯËÖÔÈÐÕɯÐÕɯÛÏÌɯƕƙɪàÌÈÙɯ

ÍÜÛÜÙÌɯËÌÚÊÙÐÉÌËɯÉàɯÛÏÌɯÚÛÖÙàȳɯ6ÌɯÌß×ÓÐÊÐÛÓàɯÊÖËÌɯÔÈÎÕÐÛÜËÌɯÖÍɯÊÏÈÕÎÌȮɯÕÖÛɯÞÏÌÛÏÌÙɯÛÏÌɯÊÏÈÕÎÌɯÐÚɯÕÖÙÔÈÛÐÝÌÓàɯ

ËÌÚÐÙÈÉÓÌɯÖÙɯÏÈÙÔÍÜÓȭ 

6ÌɯËÐÚÛÐÕÎÜÐÚÏɯÛÏÙÌÌɯÖÙËÌÙÌËɯÔÈÎÕÐÛÜËÌɯÓÌÝÌÓÚȯ 

2ÔÈÓÓɯɪɯÐÕÊÙÌÔÌÕÛÈÓȮɯÓÖÊÈÓÐáÌËȮɯÖÙɯÕÐÊÏÌɯÊÏÈÕÎÌÚɯÛÏÈÛɯÈÙÌɯÓÐÔÐÛÌËɯÐÕɯÚÊÈÓÌȮɯÚÊÖ×ÌȮɯÖÙɯËÜÙÈÛÐÖÕȭ 

,ÌËÐÜÔɯɪɯÚÜÉÚÛÈÕÛÐÈÓɯÊÏÈÕÎÌÚɯÍÖÙɯ×ÈÙÛÐÊÜÓÈÙɯÎÙÖÜ×ÚȮɯÚÌÊÛÖÙÚȮɯÖÙɯÊÖÕÛÌßÛÚȮɯÉÜÛɯÕÖÛɯàÌÛɯÚÛÙÜÊÛÜÙÈÓɯÈÛɯÛÏÌɯÞÏÖÓÌɪ

ÚÖÊÐÌÛàɯÓÌÝÌÓȭ 

+ÈÙÎÌɯɪɯÉÙÖÈËȮɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÕÎÌÚɯÛÏÈÛɯÈřÌÊÛɯÓÈÙÎÌɯ×Ö×ÜÓÈÛÐÖÕÚȮɯÔÜÓÛÐ×ÓÌɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÖÙɯÓÖÕÎɪÛÌÙÔɯ×ÈŲÌÙÕÚɯÖÍɯ

ÉÌÏÈÝÐÖÙȭ 

3ÖɯÚÜ××ÖÙÛɯÊÖÕÚÐÚÛÌÕÛɯÑÜËÎÔÌÕÛÚȮɯÞÌɯÜÚÌɯÈɯÚÌÛɯÖÍɯÊÖÕÊÌ×ÛÜÈÓɯÈÕÊÏÖÙÚɯÛÖɯËÌÊÐËÌɯÞÏÌÛÏÌÙɯÈɯÊÏÈÕÎÌɯÚÏÖÜÓËɯÉÌɯ

ÊÖËÌËɯÈÚɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÖÙɯ+ÈÙÎÌȭɯ%ÖÙɯÌÈÊÏɯÚÛÖÙàɬËÐÔÌÕÚÐÖÕɯ×ÈÐÙȮɯÞÌɯŗÙÚÛɯÌßÈÔÐÕÌɯÞÏÌÛÏÌÙɯÛÏÌɯÕÈÙÙÈÛÐÝÌɯ

ÐÔ×ÓÐÌÚɯÚÛÙÜÊÛÜÙÈÓɯÖÙɯÚàÚÛÌÔÐÊɯÊÏÈÕÎÌÚȮɯÍÖÙɯÌßÈÔ×ÓÌɯÚÏÐÍÛÚɯÐÕɯÐÕÚÛÐÛÜÛÐÖÕÚȮɯÓÌÎÈÓɯÙÌÎÐÔÌÚȮɯÖÙɯÊÖÙÌɯÔÈÙÒÌÛɯ

ÚÛÙÜÊÛÜÙÌÚȭɯ6ÌɯÛÏÌÕɯÓÖÖÒɯÍÖÙɯÚÐÎÕÚɯÖÍɯ×ÖÓÐÊàɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯÊÏÈÕÎÌȮɯÚÜÊÏɯÈÚɯÌÕÈÊÛÌËɯÓÈÞÚȮɯÚÛÈÉÓÌɯÍÜÕËÐÕÎɯ

ÈÙÙÈÕÎÌÔÌÕÛÚȮɯÖÙɯÍÖÙÔÈÓɯÛÌÊÏÕÐÊÈÓɯÚÛÈÕËÈÙËÚȭɯ-ÌßÛȮɯÞÌɯÈÚÚÌÚÚɯÛÏÌɯÚÊÈÓÌɯÈÕËɯÊÖÝÌÙÈÎÌɯÖÍɯÛÏÌɯÊÏÈÕÎÌȮɯÈÚÒÐÕÎɯ

ÞÏÌÛÏÌÙɯÐÛɯÐÚɯÓÐÔÐÛÌËɯÛÖɯÈɯÕÌÐÎÏÉÖÙÏÖÖËɯÖÙɯÊÐÛàȮɯÖÙɯÞÏÌÛÏÌÙɯÐÛɯÌßÛÌÕËÚɯÛÖɯÕÈÛÐÖÕÈÓɯÖÙɯÌÝÌÕɯÎÓÖÉÈÓɯÈËÖ×ÛÐÖÕȭɯ6Ìɯ

ÈÓÚÖɯÊÖÕÚÐËÌÙɯÐÛÚɯ×ÌÙÚÐÚÛÌÕÊÌɯÖÝÌÙɯÛÐÔÌɯÈÕËɯËÐÚÛÐÕÎÜÐÚÏɯÚÏÖÙÛɪÓÐÝÌËɯ×ÐÓÖÛÚɯÖÙɯÛÌÔ×ÖÙÈÙàɯ×ÙÖÎÙÈÔÚɯÍÙÖÔɯÓÖÕÎɪ

ÛÌÙÔɯÕÖÙÔÈÓÐáÈÛÐÖÕȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÞÌɯ×ÈàɯÈŲÌÕÛÐÖÕɯÛÖɯÙÌÈÓÓÖÊÈÛÐÖÕɯÈÕËɯËÌÍÈÜÓÛɯÌřÌÊÛÚȮɯÚÜÊÏɯÈÚɯÊÏÈÕÎÌÚɯÐÕɯËÌÍÈÜÓÛɯ
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Ö×ÛÐÖÕÚɯÖÙɯÛÏÌɯÈÜÛÖÔÈÛÐÖÕɯÖÍɯÛÈÚÒÚɯÛÏÈÛɯ×ÙÌÝÐÖÜÚÓàɯÙÌÓÐÌËɯÖÕɯÏÜÔÈÕɯÓÈÉÖÙȮɯÈÕËɯÛÖɯÚ×ÐÓÓÖÝÌÙÚɯÐÕÛÖɯÖÛÏÌÙɯ

ËÐÔÌÕÚÐÖÕÚɯÞÏÌÕȮɯÍÖÙɯÐÕÚÛÈÕÊÌȮɯÔÖÉÐÓÐÛàɯÊÏÈÕÎÌÚɯÙÌÚÏÈ×ÌɯÓÈÕËɯÜÚÌɯ×ÈŲÌÙÕÚɯÖÙɯÚÖÊÐÈÓɯÐÕÛÌÙÈÊÛÐÖÕȭɯ3ÈÒÌÕɯ

ÛÖÎÌÛÏÌÙȮɯÛÏÌÚÌɯÈÕÊÏÖÙÚɯÎÐÝÌɯÜÚɯÈɯÚÐÔ×ÓÌɯÙÜÓÌɯÖÍɯÛÏÜÔÉȯɯÊÏÈÕÎÌÚɯÛÏÈÛɯÊÖÔÉÐÕÌɯÚÛÙÜÊÛÜÙÈÓɯÖÙɯ×ÖÓÐÊàɯÈÕÊÏÖÙÚɯÞÐÛÏɯ

ÉÙÖÈËɯÚÊÈÓÌɯÈÕËɯÓÖÕÎɯ×ÌÙÚÐÚÛÌÕÊÌɯÈÙÌɯÊÖËÌËɯÈÚɯ+ÈÙÎÌȮɯÓÖÊÈÓÐáÌËɯÈÕËɯÙÌÝÌÙÚÐÉÓÌɯÚÏÐÍÛÚɯÞÐÛÏɯÕÖɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯ

ÉÈÊÒÐÕÎɯÈÙÌɯÊÖËÌËɯÈÚɯ2ÔÈÓÓȮɯÈÕËɯÊÈÚÌÚɯÛÏÈÛɯÍÈÓÓɯÉÌÛÞÌÌÕɯÛÏÌÚÌɯÌßÛÙÌÔÌÚɯÈÙÌɯÊÖËÌËɯÈÚɯ,ÌËÐÜÔȭ 

/ÙÈÊÛÐÊÈÓÓàȮɯÞÌɯÜÚÌɯÈÕɯ++,ɪÉÈÚÌËɯÊÖËÐÕÎɯÈÚÚÐÚÛÈÕÛȮɯÊÖÕÚÛÙÈÐÕÌËɯÉàɯÛÏÌÚÌɯÙÜÓÌÚȮɯÛÖɯ×ÙÖ×ÖÚÌɯÈÕɯÐÕÐÛÐÈÓɯÔÈÎÕÐÛÜËÌɯ

ÓÈÉÌÓɯÍÖÙɯÌÝÌÙàɯÚÛÖÙàɬËÐÔÌÕÚÐÖÕɯ×ÈÐÙȮɯÈÕËɯÈɯÏÜÔÈÕɯÙÌÝÐÌÞÌÙɯÛÏÌÕɯÊÏÌÊÒÚɯÛÏÌɯÍÜÓÓɯÚÌÛɯÖÍɯÓÈÉÌÓÚɯÍÖÙɯÐÕÛÌÙÕÈÓɯ

ÊÖÕÚÐÚÛÌÕÊàɯÈÕËɯÊÖÙÙÌÊÛÚɯÖÉÝÐÖÜÚɯÔÐÚÊÓÈÚÚÐŗÊÈÛÐÖÕÚȭɯ3ÏÌɯÙÌÚÜÓÛÐÕÎɯÊÖËÌËɯËÈÛÈÚÌÛɯÊÈÕɯÉÌɯÙÌ×ÙÌÚÌÕÛÌËɯÈÚɯÈɯƘƝɯǺɯƕƔɯ

ÔÈÛÙÐßɯÞÏÖÚÌɯÌÕÛÙÐÌÚɯÛÈÒÌɯÝÈÓÜÌÚɯÐÕɯȽ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯ+ÈÙÎÌȾȭɯ%ÙÖÔɯÛÏÐÚɯÔÈÛÙÐßɯÞÌɯËÌÙÐÝÌȮɯÍÖÙɯÌÈÊÏɯËÐÔÌÕÚÐÖÕȮɯ

ÛÏÌɯÊÖÜÕÛɯÈÕËɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÈÕËɯ+ÈÙÎÌɯÊÏÈÕÎÌÚȮɯÈÚɯÞÌÓÓɯÈÚɯÈÕɯÖÝÌÙÈÓÓɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕɯ

ÈÊÙÖÚÚɯÈÓÓɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÊÖÔÉÐÕÌËɯÈÕËɯÈɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯÍÖÙɯÌÈÊÏɯËÐÔÌÕÚÐÖÕȮɯËÌŗÕÌËɯÈÚɯÛÏÌɯÓÈÉÌÓɯÛÏÈÛɯ

È××ÌÈÙÚɯÔÖÚÛɯÖÍÛÌÕɯÈÔÖÕÎɯÛÏÌɯƘƝɯÚÛÖÙÐÌÚȭɯ3ÏÐÚɯÚÛÙÜÊÛÜÙÌËɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÈÓÓÖÞÚɯÜÚɯÛÖɯÈÕÈÓàáÌɯÛÏÌɯ×ÈŲÌÙÕÚɯÖÍɯ

ÚÖÊÐÌÛÈÓɯÊÏÈÕÎÌɯÐÔ×ÓÐÌËɯÉàɯÛÏÌɯÚÛÖÙÐÌÚȮɯÛÖɯÖÉÚÌÙÝÌɯÏÖÞɯÛÏÖÚÌɯ×ÈŲÌÙÕÚɯÌÝÖÓÝÌɯÈÚɯÈËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯÈÙÌɯÐÕÊÓÜËÌËɯ

ÐÕɯÊÜÔÜÓÈÛÐÝÌɯÚÜÉÚÌÛÚɯÍÖÙɯÛÏÌɯÚÈÛÜÙÈÛÐÖÕɯÈÕÈÓàÚÐÚȮɯÈÕËɯÛÖɯÊÖÔ×ÈÙÌɯÛÏÌɯÚÛÖÙàɪÉÈÚÌËɯÔÈÎÕÐÛÜËÌÚɯÞÐÛÏɯÈÕɯ

ÐÕËÌ×ÌÕËÌÕÛÓàɯÊÖËÌËɯÌß×ÌÙÛɯÈÙÛÐÊÓÌɯÐÕɯÛÏÌɯÝÈÓÐËÐÛàɯÈÕÈÓàÚÐÚȭ 

 

2ÈÛÜÙÈÛÐÖÕɯÛÌÚÛɯËÌÚÐÎÕ 

3ÏÌɯÚÈÛÜÙÈÛÐÖÕɯÛÌÚÛɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯŗÙÚÛɯÏà×ÖÛÏÌÚÐÚȮɯÞÏÐÊÏɯÈÚÒÚɯÏÖÞɯÔÈÕàɯÚÛÖÙÐÌÚɯÈÙÌɯÕÌÌËÌËɯÉÌÍÖÙÌɯ

ÛÏÌɯÔÈÎÕÐÛÜËÌɯ×ÈŲÌÙÕÚɯÐÔ×ÓÐÌËɯÉàɯÛÏÌɯÊÖÙ×ÜÚɯÚÛÈÉÐÓÐáÌȭɯ3ÏÌɯÎÖÈÓɯÐÚɯÕÖÛɯÛÖɯŗÕËɯÈÕɯÌßÈÊÛɯÔÈÛÏÌÔÈÛÐÊÈÓɯ

ÛÏÙÌÚÏÖÓËȮɯÉÜÛɯÛÖɯËÌÛÌÙÔÐÕÌɯÞÏÌÛÏÌÙɯÛÏÌÙÌɯÐÚɯÈɯ×ÙÈÊÛÐÊÈÓɯÚÈÔ×ÓÌɯÚÐáÌɯÉÌàÖÕËɯÞÏÐÊÏɯÈËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯÕÖɯÓÖÕÎÌÙɯ

ÊÏÈÕÎÌɯÛÏÌɯÖÝÌÙÈÓÓɯÝÐÌÞɯÖÍɯÛÏÌɯÍÜÛÜÙÌɯÐÕɯÈɯÔÌÈÕÐÕÎÍÜÓɯÞÈàȭ 

3ÏÌɯÚÛÖÙàɯÊÖÙ×ÜÚɯÐÚɯ×ÙÖËÜÊÌËɯÐÕɯÚÌÝÌÕɯÉÈÛÊÏÌÚȭɯ$ÈÊÏɯÉÈÛÊÏɯÊÖÕÛÈÐÕÚɯÚÌÝÌÕɯÓÖÕÎɪÍÖÙÔɯÚÛÖÙÐÌÚɯÈÕËɯÊàÊÓÌÚɯÛÏÙÖÜÎÏɯ

ÈɯËÐřÌÙÌÕÛɯÊÓÈÚÚÐÊÈÓɯ×ÓÖÛɯÚÛÙÜÊÛÜÙÌȮɯÚÖɯÛÏÈÛɯÖÝÌÙɯÛÏÌɯÍÜÓÓɯÚÌÛɯÖÍɯÍÖÙÛàɪÕÐÕÌɯÚÛÖÙÐÌÚɯÌÈÊÏɯÖÍɯÛÏÌɯÚÌÝÌÕɯÚÛÖÙàɯÍÖÙÔÚɯÐÚɯ

ÙÌ×ÙÌÚÌÕÛÌËɯÙÌ×ÌÈÛÌËÓàȭɯ3ÏÐÚɯÉÈÛÊÏÐÕÎɯÚÊÏÌÔÌɯÐÚɯÜÚÌËɯÈÛɯÛÏÌɯÎÌÕÌÙÈÛÐÖÕɯÚÛÈÎÌɯÛÖɯÌÕÚÜÙÌɯÕÈÙÙÈÛÐÝÌɯËÐÝÌÙÚÐÛàȮɯÉÜÛɯ

ÛÏÌɯÚÈÛÜÙÈÛÐÖÕɯÈÕÈÓàÚÐÚɯÛÙÌÈÛÚɯÛÏÌɯÍÖÙÛàɪÕÐÕÌɯÚÛÖÙÐÌÚɯÈÚɯÈɯÚÐÕÎÓÌɯÖÙËÌÙÌËɯÚÌØÜÌÕÊÌɯÐÕɯÛÏÌɯÖÙËÌÙɯÐÕɯÞÏÐÊÏɯÛÏÌàɯ

ÞÌÙÌɯÎÌÕÌÙÈÛÌËȭ 

3ÖɯÚÛÜËàɯÚÈÛÜÙÈÛÐÖÕɯÈÚɯÈɯÍÜÕÊÛÐÖÕɯÖÍɯÚÈÔ×ÓÌɯÚÐáÌȮɯÞÌɯÊÖÕÚÛÙÜÊÛɯÊÜÔÜÓÈÛÐÝÌɯÚÜÉÚÌÛÚɯÖÍɯÐÕÊÙÌÈÚÐÕÎɯÚÐáÌɯÉàɯÛÈÒÐÕÎɯ

ÛÏÌɯŗÙÚÛɯÛÌÕȮɯÛÞÌÕÛàȮɯÛÏÐÙÛàȮɯÈÕËɯÍÖÙÛàɯÚÛÖÙÐÌÚȮɯÈÕËɯÛÏÌÕɯÛÏÌɯÍÜÓÓɯÚÌÛɯÖÍɯÍÖÙÛàɪÕÐÕÌɯÚÛÖÙÐÌÚȭɯ3ÏÌÚÌɯÊÜÛɪÖřÚɯÈÙÌɯ

ÊÏÖÚÌÕɯÈÚɯÙÖÜÕËɯÕÜÔÉÌÙÚɯÛÏÈÛɯÈÙÌɯÌÈÚàɯÛÖɯÐÕÛÌÙ×ÙÌÛɯÞÏÐÓÌɯÚÛÐÓÓɯÙÌÚ×ÌÊÛÐÕÎɯÛÏÌɯÖÙÐÎÐÕÈÓɯÎÌÕÌÙÈÛÐÖÕɯÖÙËÌÙȮɯÞÏÐÊÏɯ

ÈÓÙÌÈËàɯÐÕÛÌÙÓÌÈÝÌÚɯÛÏÌɯÚÌÝÌÕɯ×ÓÖÛɯÛà×ÌÚȭɯ%ÖÙɯÌÈÊÏɯÊÜÔÜÓÈÛÐÝÌɯÚÜÉÚÌÛɯÞÌɯÙÌÊÖÔ×ÜÛÌɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ2ÔÈÓÓȮɯ

,ÌËÐÜÔȮɯÈÕËɯ+ÈÙÎÌɯÔÈÎÕÐÛÜËÌÚɯÐÕɯÛÞÖɯÞÈàÚȭɯ%ÐÙÚÛȮɯÞÌɯ×ÖÖÓɯÈÓÓɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÈÕËɯÊÈÓÊÜÓÈÛÌɯÛÏÌɯÖÝÌÙÈÓÓɯÚÏÈÙÌÚɯ

ÖÍɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÈÕËɯ+ÈÙÎÌɯÊÏÈÕÎÌÚɯÐÔ×ÓÐÌËɯÉàɯÛÏÌɯÚÛÖÙÐÌÚɯÐÕɯÛÏÈÛɯÚÜÉÚÌÛȭɯ2ÌÊÖÕËȮɯÞÌɯÙÌ×ÌÈÛɯÛÏÌɯÊÈÓÊÜÓÈÛÐÖÕɯ

ÚÌ×ÈÙÈÛÌÓàɯÍÖÙɯÌÈÊÏɯÖÍɯÛÏÌɯÛÌÕɯÚÖÊÐÌÛÈÓɯËÐÔÌÕÚÐÖÕÚȮɯÚÖɯÛÏÈÛɯÞÌɯÊÈÕɯÌßÈÔÐÕÌɯÚÈÛÜÙÈÛÐÖÕɯÈÛɯÛÏÌɯËÐÔÌÕÚÐÖÕɯÓÌÝÌÓɯÈÚɯ

ÞÌÓÓɯÈÚɯÐÕɯÛÏÌɯÈÎÎÙÌÎÈÛÌȭ 

3ÏÌɯÛÙÈÑÌÊÛÖÙÐÌÚɯÖÍɯÛÏÌÚÌɯÔÈÎÕÐÛÜËÌɯÚÏÈÙÌÚɯÈÙÌɯÛÏÌÕɯÝÐÚÜÈÓÐáÌËɯÜÚÐÕÎɯÖÕÌɯÏÜÕËÙÌËɯ×ÌÙÊÌÕÛɯÚÛÈÊÒÌËɯÈÙÌÈɯÊÏÈÙÛÚȭɯ

.ÕɯÌÈÊÏɯÊÏÈÙÛɯÛÏÌɯÏÖÙÐáÖÕÛÈÓɯÈßÐÚɯÙÌ×ÙÌÚÌÕÛÚɯÛÏÌɯÊÜÔÜÓÈÛÐÝÌɯÚÜÉÚÌÛɯÚÐáÌɯÈÕËɯÛÏÌɯÝÌÙÛÐÊÈÓɯÈßÐÚɯÙÌ×ÙÌÚÌÕÛÚɯÛÏÌɯ

×ÙÖ×ÖÙÛÐÖÕɯÖÍɯÚÛÖÙÐÌÚɯÐÕɯÌÈÊÏɯÔÈÎÕÐÛÜËÌɯÊÈÛÌÎÖÙàȭɯ ÛɯÚÔÈÓÓɯÚÜÉÚÌÛɯÚÐáÌÚɯÛÏÌɯÚÏÈÙÌÚɯÊÈÕɯÊÏÈÕÎÌɯÚÜÉÚÛÈÕÛÐÈÓÓàɯ

ÞÏÌÕɯÕÌÞɯÚÛÖÙÐÌÚɯÈÙÌɯÈËËÌËȮɯÈÕËɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÊÜÙÝÌÚɯÈÙÌɯÙÌÓÈÛÐÝÌÓàɯÚÛÌÌ×ȭɯ ÚɯÛÏÌɯÚÜÉÚÌÛɯÚÐáÌɯÐÕÊÙÌÈÚÌÚȮɯÞÌɯ

ÓÖÖÒɯÍÖÙɯÈÕɯÐÕŘÌÊÛÐÖÕɯÙÌÎÐÖÕȮɯÚÖÔÌÛÐÔÌÚɯËÌÚÊÙÐÉÌËɯÈÚɯÛÏÌɯÒÕÌÌɯÖÍɯÛÏÌɯÊÜÙÝÌȮɯÞÏÌÙÌɯÛÏÌɯÚÓÖ×ÌÚɯÝÐÚÐÉÓàɯŘÈŲÌÕɯÈÕËɯ
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ÈËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯ×ÙÖËÜÊÌɯÖÕÓàɯÔÖËÌÚÛȮɯÕÖÕɪËÐÙÌÊÛÐÖÕÈÓɯÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÔÐßɯÖÍɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÈÕËɯ+ÈÙÎÌȭɯ(Õɯ

ÖÛÏÌÙɯÞÖÙËÚȮɯÉÌàÖÕËɯÛÏÐÚɯÙÌÎÐÖÕɯÛÏÌɯÊÜÙÝÌÚɯÔÈÐÕÓàɯÖÚÊÐÓÓÈÛÌɯÞÐÛÏÐÕɯÈɯÕÈÙÙÖÞɯÉÈÕËɯÙÈÛÏÌÙɯÛÏÈÕɯËÙÐÍÛÐÕÎɯÚÛÌÈËÐÓàɯ

Ü×ÞÈÙËɯÖÙɯËÖÞÕÞÈÙËɯÍÖÙɯÈÕàɯÊÈÛÌÎÖÙàȭ 

6ÌɯËÌŗÕÌɯÈɯËÐÔÌÕÚÐÖÕɯÈÚɯÚÈÛÜÙÈÛÌËɯÖÕÊÌɯÐÛÚɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÏÈÚɯÊÓÌÈÙÓàɯÔÖÝÌËɯÐÕÛÖɯÛÏÐÚɯŘÈÛɯÙÌÎÐÖÕɯÐÕɯ

ÛÏÌɯÊÜÔÜÓÈÛÐÝÌɯÊÏÈÙÛÚȭɯ%ÖÙɯÛÏÌɯÔÌÛÏÖËɯÈÚɯÈɯÞÏÖÓÌȮɯÞÌɯÈÙÌɯÐÕÛÌÙÌÚÛÌËɯÐÕɯÞÏÌÛÏÌÙɯÛÏÌÙÌɯÌßÐÚÛÚɯÈɯÚÈÔ×ÓÌɯÚÐáÌɯÈÛɯ

ÞÏÐÊÏɯÈÓÓɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÚÏÖÞɯÛÏÐÚɯÉÌÏÈÝÐÖÜÙȭɯ3ÏÌɯ1ÌÚÜÓÛÚɯÚÌÊÛÐÖÕɯÙÌ×ÖÙÛÚɯÛÏÌɯÖÉÚÌÙÝÌËɯÐÕŘÌÊÛÐÖÕɯÙÌÎÐÖÕɯÈÕËɯ

ÈÙÎÜÌÚɯÛÏÈÛȮɯÍÖÙɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÈÛɯÈɯŗÍÛÌÌÕɪàÌÈÙɯÏÖÙÐáÖÕȮɯÚÈÛÜÙÈÛÐÖÕɯÖÊÊÜÙÚɯÈÛɯÈɯÔÖËÌÙÈÛÌɯÕÜÔÉÌÙɯÖÍɯ

ÚÛÖÙÐÌÚɯÞÏÐÓÌɯÛÏÌɯÍÜÓÓɯÚÌÛɯÖÍɯÍÖÙÛàɪÕÐÕÌɯÚÛÖÙÐÌÚɯÐÚɯÙÌÛÈÐÕÌËɯÍÖÙɯÛÏÌɯŗÕÈÓɯÔÈÎÕÐÛÜËÌɯÌÚÛÐÔÈÛÌÚȭ 

 

$ß×ÌÙÛɯÈÓÐÎÕÔÌÕÛɯÝÈÓÐËÐÛàɯÛÌÚÛɯËÌÚÐÎÕ 

3ÏÌɯÚÌÊÖÕËɯÏà×ÖÛÏÌÚÐÚɯÊÖÕÊÌÙÕÚɯÝÈÓÐËÐÛàȯɯÞÌɯÈÚÒɯÞÏÌÛÏÌÙɯÛÏÌɯÔÈÎÕÐÛÜËÌɯ×ÈŲÌÙÕÚɯÐÕÍÌÙÙÌËɯÍÙÖÔɯÛÏÌɯ++,ɪ

ÎÌÕÌÙÈÛÌËɯÚÛÖÙÐÌÚɯÚÏÖÞɯÔÌÈÕÐÕÎÍÜÓɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÈÕɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÝÐÌÞɯÖÍɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÈÛɯÈɯ

ŗÍÛÌÌÕɪàÌÈÙɯÏÖÙÐáÖÕȭɯ3ÏÌɯÈÐÔɯÐÚɯÕÖÛɯÛÖɯ×ÙÖÝÌɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɯÐÚɯɁÊÖÙÙÌÊÛȮɂɯÉÜÛɯÛÖɯÊÏÌÊÒɯÞÏÌÛÏÌÙɯÐÛÚɯÓÖÕÎɪÙÜÕɯ

ÑÜËÎÔÌÕÛÚɯÈÉÖÜÛɯÞÏÐÊÏɯËÐÔÌÕÚÐÖÕÚɯÊÏÈÕÎÌɯÈɯÓÐŲÓÌɯÈÕËɯÞÏÐÊÏɯÊÏÈÕÎÌɯÈɯÓÖÛɯÈÙÌɯÉÙÖÈËÓàɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÞÏÈÛɯ

ËÖÔÈÐÕɯÌß×ÌÙÛÚɯÚÈàȭ 

 ÚɯÈÕɯÌßÛÌÙÕÈÓɯÙÌÍÌÙÌÕÊÌȮɯÞÌɯÜÚÌɯÈɯ×ÜÉÓÐÚÏÌËɯÐÕÛÌÙÝÐÌÞɯÈÙÛÐÊÓÌɯÛÏÈÛɯÉÙÐÕÎÚɯÛÖÎÌÛÏÌÙɯÔÜÓÛÐ×ÓÌɯÌß×ÌÙÛÚɯ

ÊÖÔÔÌÕÛÐÕÎɯÖÕɯÛÏÌɯÍÜÛÜÙÌɯÖÍɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚȭɯ3ÏÌɯÈÙÛÐÊÓÌɯÍÖÊÜÚÌÚɯÖÕɯÓÖÕÎɪÛÌÙÔɯÚÖÊÐÈÓɯÈÕËɯÌÊÖÕÖÔÐÊɯ

ÐÔ×ÓÐÊÈÛÐÖÕÚȮɯÉÜÛɯÐÛɯÞÈÚɯÕÖÛɯËÌÚÐÎÕÌËɯÈÙÖÜÕËɯÖÜÙɯÛÌÕɪËÐÔÌÕÚÐÖÕɯÍÙÈÔÌÞÖÙÒɯÈÕËɯÞÈÚɯÖÙÐÎÐÕÈÓÓàɯÊÖÓÓÌÊÛÌËɯÍÖÙɯÈɯ

ËÐřÌÙÌÕÛɯ×ÜÙ×ÖÚÌȭɯ%ÖÙɯÛÏÐÚɯÙÌÈÚÖÕɯÞÌɯÛÙÌÈÛɯÐÛɯÈÚɯÚÌÊÖÕËÈÙàɯËÈÛÈɯÛÏÈÛɯÊÈÕɯÚÜ××ÖÙÛɯÈɯ×ÙÌÓÐÔÐÕÈÙàɯÝÈÓÐËÐÛàɯÊÏÌÊÒɯ

ÙÈÛÏÌÙɯÛÏÈÕɯÈÚɯÈɯÎÖÓËɪÚÛÈÕËÈÙËɯÉÌÕÊÏÔÈÙÒȭ 

3ÖɯÔÈÒÌɯÛÏÌɯÌß×ÌÙÛɯÔÈÛÌÙÐÈÓɯÊÖÔ×ÈÙÈÉÓÌɯÛÖɯÛÏÌɯÚÛÖÙàɯÊÖÙ×ÜÚȮɯÞÌɯŗÙÚÛɯÈÚÒɯÛÏÌɯ++,ɯÛÖɯ×ÙÖËÜÊÌɯÈɯÊÖÕÊÐÚÌɯ

ÈÕÈÓàÛÐÊÈÓɯÚÜÔÔÈÙàɯÖÍɯÛÏÌɯÈÙÛÐÊÓÌɯÛÏÈÛɯÏÐÎÏÓÐÎÏÛÚɯÊÓÈÐÔÚɯÈÉÖÜÛɯÏÖÞɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÞÐÓÓɯÈřÌÊÛɯÞÖÙÒȮɯÚÖÊÐÈÓɯ

ÓÐÍÌȮɯÚÈÍÌÛàȮɯÎÖÝÌÙÕÈÕÊÌȮɯÔÖÉÐÓÐÛàȮɯÌÕÝÐÙÖÕÔÌÕÛɯÈÕËɯÙÌÓÈÛÌËɯËÖÔÈÐÕÚɯÖÝÌÙɯÙÖÜÎÏÓàɯŗÍÛÌÌÕɯàÌÈÙÚȭɯ4ÚÐÕÎɯÛÏÈÛɯ

ÚÜÔÔÈÙàɯÈÓÖÕÎÚÐËÌɯÛÏÌɯÍÜÓÓɯÛÌßÛɯÍÖÙɯÊÖÕÛÌßÛȮɯÞÌɯÛÏÌÕɯÊÖËÌɯÛÏÌɯÌß×ÌÙÛɯÈÙÛÐÊÓÌɯÈÊÙÖÚÚɯÛÏÌɯÚÈÔÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯ

ÈÕËɯÛÏÌɯÚÈÔÌɯÛÏÙÌÌɯÔÈÎÕÐÛÜËÌɯÓÌÝÌÓÚɯÛÏÈÛɯÈÙÌɯÜÚÌËɯÍÖÙɯÛÏÌɯÚÛÖÙÐÌÚȭɯ(ÕɯÊÖÕÛÙÈÚÛɯÛÖɯÛÏÌɯÚÛÖÙàɯÊÖÙ×ÜÚȮɯÞÏÌÙÌɯÌÈÊÏɯ

ÚÛÖÙàɯÊÖÕÛÙÐÉÜÛÌÚɯÈɯÚÌ×ÈÙÈÛÌɯÖÉÚÌÙÝÈÛÐÖÕȮɯÛÏÌɯÌß×ÌÙÛɯÈÙÛÐÊÓÌɯÐÚɯÊÖËÌËɯÖÕÊÌɯ×ÌÙɯËÐÔÌÕÚÐÖÕȮɯÚÖɯÛÏÌɯÙÌÚÜÓÛɯÐÚɯÈɯÛÌÕɪ

ÌÓÌÔÌÕÛɯÝÌÊÛÖÙɯÖÍɯÌß×ÌÙÛɪÚÐËÌɯÔÈÎÕÐÛÜËÌÚȭɯ ÚɯÐÕɯÛÏÌɯÚÛÖÙàɯÊÖËÐÕÎȮɯÞÌɯÌÔ×ÓÖàɯÛÏÌɯ++,ɪÉÈÚÌËɯÊÖËÐÕÎɯÈÚÚÐÚÛÈÕÛɯ

ÜÕËÌÙɯÛÏÌɯÚÈÔÌɯÙÜÓÌÚɯÈÕËɯÈÕÊÏÖÙÚȮɯÈÕËɯÈɯÏÜÔÈÕɯÙÌÝÐÌÞÌÙɯÊÏÌÊÒÚɯÛÏÌɯÙÌÚÜÓÛÐÕÎɯÛÌÕɯÓÈÉÌÓÚɯÍÖÙɯÊÖÏÌÙÌÕÊÌɯÞÐÛÏɯÛÏÌɯ

ÛÌßÛȭ 

.ÕɯÛÏÌɯÚÛÖÙàɯÚÐËÌȮɯÛÏÌɯƘƝɯǺɯƕƔɯÔÈÛÙÐßɯàÐÌÓËÚȮɯÍÖÙɯÌÈÊÏɯËÐÔÌÕÚÐÖÕȮɯÈɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯËÌŗÕÌËɯÈÚɯÛÏÌɯÓÈÉÌÓɯ

ÛÏÈÛɯÈ××ÌÈÙÚɯÔÖÚÛɯÍÙÌØÜÌÕÛÓàɯÈÊÙÖÚÚɯÛÏÌɯÍÖÙÛàɪÕÐÕÌɯÚÛÖÙÐÌÚȮɯÞÐÛÏɯÛÐÌÚɯÕÖÛÌËɯÞÏÌÕɯÛÏÌàɯÖÊÊÜÙȭɯ3ÏÌÚÌɯÛÌÕɯ

ËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌÚɯÍÖÙÔɯÈɯÛÌÕɪÌÓÌÔÌÕÛɯÝÌÊÛÖÙɯÛÏÈÛɯÊÈÕɯÉÌɯËÐÙÌÊÛÓàɯÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯÌß×ÌÙÛɯÝÌÊÛÖÙȭɯ%ÖÙɯÌÈÊÏɯÖÍɯ

ÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÞÌɯÙÌÊÖÙËɯÞÏÌÛÏÌÙɯÛÏÌɯÛÞÖɯÚÐËÌÚɯÎÐÝÌɯÛÏÌɯÚÈÔÌɯÔÈÎÕÐÛÜËÌȮɯÈËÑÈÊÌÕÛɯÔÈÎÕÐÛÜËÌÚɯÖÙɯ

ËÐÝÌÙÎÌÕÛɯÔÈÎÕÐÛÜËÌÚȭɯ ËÑÈÊÌÕÛɯÊÈÚÌÚɯÖÊÊÜÙɯÞÏÌÕɯÖÕÌɯÚÐËÌɯÊÖËÌÚɯÈɯËÐÔÌÕÚÐÖÕɯÈÚɯ2ÔÈÓÓɯÈÕËɯÛÏÌɯÖÛÏÌÙɯÚÐËÌɯÈÚɯ

,ÌËÐÜÔȮɯÖÙɯÞÏÌÕɯÖÕÌɯÚÐËÌɯÊÖËÌÚɯ,ÌËÐÜÔɯÈÕËɯÛÏÌɯÖÛÏÌÙɯ+ÈÙÎÌȭɯ#ÐÝÌÙÎÌÕÛɯÊÈÚÌÚɯÖÊÊÜÙɯÞÏÌÕɯÖÕÌɯÚÐËÌɯÊÖËÌÚɯ

2ÔÈÓÓɯÈÕËɯÛÏÌɯÖÛÏÌÙɯ+ÈÙÎÌȭ 

!ÌàÖÕËɯÛÏÐÚɯÊÈÛÌÎÖÙÐÊÈÓɯËÌÚÊÙÐ×ÛÐÖÕȮɯÞÌɯÈÓÚÖɯÊÖÔ×ÜÛÌɯÚÛÈÕËÈÙËɯÈÎÙÌÌÔÌÕÛɯÚÛÈÛÐÚÛÐÊÚȭɯ3ÙÌÈÛÐÕÎɯ2ÔÈÓÓȮɯ,ÌËÐÜÔɯ

ÈÕËɯ+ÈÙÎÌɯÈÚɯÛÏÙÌÌɯËÐÚÛÐÕÊÛɯÊÓÈÚÚÌÚȮɯÞÌɯÊÈÓÊÜÓÈÛÌɯÖÝÌÙÈÓÓɯÈÊÊÜÙÈÊàȮɯÔÈÊÙÖɪÈÝÌÙÈÎÌËɯ%ƕɯÚÊÖÙÌɯÈÕËɯ"ÖÏÌÕɀÚɯÒÈ××Èɯ
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ÉÌÛÞÌÌÕɯÛÏÌɯÚÛÖÙàɪÉÈÚÌËɯÈÕËɯÌß×ÌÙÛɪÉÈÚÌËɯÓÈÉÌÓÚɯÈÊÙÖÚÚɯÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȭɯ6ÌɯÛÏÌÕɯÊÖÓÓÈ×ÚÌɯÛÏÌɯÚÊÈÓÌɯÛÖɯÈɯ

ÉÐÕÈÙàɯËÐÚÛÐÕÊÛÐÖÕɯÉÌÛÞÌÌÕɯ+ÈÙÎÌɯÈÕËɯ-ÖÛɪ+ÈÙÎÌɯȹÛÏÈÛɯÐÚȮɯ2ÔÈÓÓɯÖÙɯ,ÌËÐÜÔȺɯÈÕËɯÙÌÊÖÔ×ÜÛÌɯÈÊÊÜÙÈÊàȮɯ%ƕɯÍÖÙɯÛÏÌɯ

+ÈÙÎÌɯÊÓÈÚÚɯÈÕËɯ"ÖÏÌÕɀÚɯÒÈ××ÈɯÖÕɯÛÏÐÚɯÚÐÔ×ÓÐŗÌËɯÚÊÈÓÌȭɯ3ÏÌɯÉÐÕÈÙàɯÝÐÌÞɯÍÖÊÜÚÌÚɯÖÕɯÞÏÌÛÏÌÙɯÛÏÌɯÔÖËÌÓɯÈÕËɯÛÏÌɯ

Ìß×ÌÙÛɯÈÎÙÌÌɯÖÕɯÞÏÐÊÏɯËÐÔÌÕÚÐÖÕÚɯÈÙÌɯɁÔÈÑÖÙɯÊÏÈÕÎÌɂɯËÖÔÈÐÕÚɯÈÛɯŗÍÛÌÌÕɯàÌÈÙÚȮɯÞÏÐÊÏɯÐÚɯÖÍÛÌÕɯÛÏÌɯÔÖÚÛɯ

×ÙÈÊÛÐÊÈÓÓàɯÙÌÓÌÝÈÕÛɯØÜÌÚÛÐÖÕɯÍÖÙɯÍÖÙÌÚÐÎÏÛɯÜÚÌÙÚȭ 

!ÌÊÈÜÚÌɯÛÏÌɯÊÖÔ×ÈÙÐÚÖÕɯÐÚɯÉÈÚÌËɯÖÕɯÖÕÓàɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÈÕËɯÈɯÚÐÕÎÓÌɯÌß×ÌÙÛɯÈÙÛÐÊÓÌɯÛÏÈÛɯÞÈÚɯÕÖÛɯÛÈÐÓÖÙÌËɯÛÖɯÖÜÙɯ

ÍÙÈÔÌÞÖÙÒȮɯÞÌɯÐÕÛÌÙ×ÙÌÛɯÛÏÌÚÌɯÔÌÛÙÐÊÚɯÈÚɯÌß×ÓÖÙÈÛÖÙàɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÊÖÕÝÌÙÎÌÕÊÌɯÙÈÛÏÌÙɯÛÏÈÕɯËÌŗÕÐÛÐÝÌɯ

ÝÈÓÐËÈÛÐÖÕȭɯ3ÏÌɯ1ÌÚÜÓÛÚɯÚÌÊÛÐÖÕɯÙÌ×ÖÙÛÚɯÛÏÌɯÖÉÚÌÙÝÌËɯÈÎÙÌÌÔÌÕÛɯ×ÈŲÌÙÕÚɯÈÕËɯËÐÚÊÜÚÚÌÚɯÏÖÞɯÍÈÙɯÛÏÌàɯÚÜ××ÖÙÛȮɯ

ÈÕËɯÞÏÌÙÌɯÛÏÌàɯÊÏÈÓÓÌÕÎÌȮɯÛÏÌɯÜÚÌɯÖÍɯ++,ɪÎÌÕÌÙÈÛÌËɯÍÜÛÜÙÌÚɯÈÚɯÈɯ×ÙÖßàɯÍÖÙɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛȭ 

 

1$24+32 

/ÈŲÌÙÕÚɯÈÊÙÖÚÚɯÛÌÕɯËÐÔÌÕÚÐÖÕÚ 

%ÐÎÜÙÌɯƕɯÚÜÔÔÈÙÐáÌÚɯÛÏÌɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÍÖÙɯÌÈÊÏɯÖÍɯÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚɯÐÕɯÛÏÌɯƘƝɪÚÛÖÙàɯÊÖÙ×ÜÚȭɯ%ÖÙɯ

ÌÝÌÙàɯËÐÔÌÕÚÐÖÕɯÞÌɯÊÖÜÕÛɯÏÖÞɯÔÈÕàɯÚÛÖÙÐÌÚɯÈÙÌɯÊÖËÌËɯÈÚɯ+ÈÙÎÌȮɯ,ÌËÐÜÔȮɯÈÕËɯ2ÔÈÓÓɯÊÏÈÕÎÌɯÈÕËɯÛÙÌÈÛɯÛÏÌÚÌɯ

ÊÖÜÕÛÚɯÈÚɯÚÏÈÙÌÚɯÖÍɯÛÏÌɯƘƝɯÚÛÖÙÐÌÚȭɯ3ÏÌɯÚÛÈÊÒÌËɯÉÈÙÚɯÐÕɯ%ÐÎÜÙÌɯƕɯÛÏÌÙÌÍÖÙÌɯÚÏÖÞȮɯËÐÔÌÕÚÐÖÕɯÉàɯËÐÔÌÕÚÐÖÕȮɯÏÖÞɯ

ÚÛÙÖÕÎÓàɯÛÏÌɯÍÜÛÜÙÌÚɯÐÔ×ÓÐÌËɯÉàɯÛÏÌɯÚÛÖÙÐÌÚɯÓÌÈÕɯÛÖÞÈÙËɯÚÛÙÜÊÛÜÙÈÓȮɯÔÖËÌÙÈÛÌȮɯÖÙɯÐÕÊÙÌÔÌÕÛÈÓɯÊÏÈÕÎÌȭ 

3ÏÌɯÊÓÌÈÙÌÚÛɯÏÐÎÏɪÐÔ×ÈÊÛɯÚÐÎÕÈÓÚɯÈ××ÌÈÙɯÐÕɯ6ÖÙÒɯȫɯ$ÊÖÕÖÔÐÊɯ ÊÛÐÝÐÛàȮɯ&ÖÝÌÙÕÈÕÊÌɯȫɯ/ÖÞÌÙɯ2ÛÙÜÊÛÜÙÌÚȮɯ

,ÖÉÐÓÐÛàɯȫɯ2×ÈÛÐÈÓɯ.ÙÎÈÕÐáÈÛÐÖÕȮɯ2ÈÍÌÛàȮɯ3ÙÜÚÛɯȫɯ2ÌÊÜÙÐÛàȮɯÈÕËɯ(ËÌÕÛÐÛàɯȫɯ ÎÌÕÊàȭɯ6ÖÙÒȮɯ&ÖÝÌÙÕÈÕÊÌȮɯÈÕËɯ

(ËÌÕÛÐÛàɯÈÓÓɯÏÈÝÌɯÙÌÓÈÛÐÝÌÓàɯÓÈÙÎÌɯÍÙÈÊÛÐÖÕÚɯÖÍɯ+ÈÙÎÌɯÊÏÈÕÎÌȮɯÞÐÛÏɯ+ÈÙÎÌɯÌÐÛÏÌÙɯËÖÔÐÕÈÕÛɯÖÙɯÛÐÌËɯÞÐÛÏɯ,ÌËÐÜÔȭɯ(Õɯ

&ÖÝÌÙÕÈÕÊÌȮɯÈÓÔÖÚÛɯÈÓÓɯÚÛÖÙÐÌÚɯÈÙÌɯÚ×ÓÐÛɯÉÌÛÞÌÌÕɯ+ÈÙÎÌɯÈÕËɯ,ÌËÐÜÔȮɯÚÜÎÎÌÚÛÐÕÎɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɯÌß×ÌÊÛÚɯ

ÚÜÉÚÛÈÕÛÐÈÓɯÙÌÚÏÈ×ÐÕÎɯÖÍɯÍÖÙÔÈÓɯÙÜÓÌÚȮɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚȮɯÈÕËɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÈÙÙÈÕÎÌÔÌÕÛÚȭɯ,ÖÉÐÓÐÛàɯÈÕËɯ2ÈÍÌÛàɯ

ÚÏÖÞɯÈɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯÏÐÎÏɯ,ÌËÐÜÔɯÚÏÈÙÌÚɯÈÕËɯÚÐáÌÈÉÓÌɯ+ÈÙÎÌɯÚÏÈÙÌÚȮɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÈɯÝÐÌÞɯÖÍɯÈÜÛÖÕÖÔÖÜÚɯ

ÝÌÏÐÊÓÌÚɯÈÚɯÈɯÕÖÙÔÈÓɯ×ÈÙÛɯÖÍɯÛÏÌɯÛÙÈÕÚ×ÖÙÛɯÚàÚÛÌÔɯÛÏÈÛɯÙÌÚÏÈ×ÌÚɯÏÖÞɯ×ÌÖ×ÓÌɯÔÖÝÌȮɯÏÖÞɯÙÐÚÒɯÐÚɯËÐÚÛÙÐÉÜÛÌËȮɯÈÕËɯ

ÏÖÞɯÚÛÙÌÌÛÚɯÈÙÌɯÖÙÎÈÕÐáÌËȭ 

 ɯÚÌÊÖÕËɯÊÓÜÚÛÌÙɯÖÍɯËÐÔÌÕÚÐÖÕÚɯÐÚɯ2ÖÊÐÈÓɯ(ÕÛÌÙÈÊÛÐÖÕɯȫɯ1ÌÓÈÛÐÖÕÚÏÐ×ÚȮɯ$ËÜÊÈÛÐÖÕɯȫɯ*ÕÖÞÓÌËÎÌɯ2àÚÛÌÔÚȮɯ

"ÜÓÛÜÙÈÓɯ$ß×ÙÌÚÚÐÖÕɯȫɯ,ÌÈÕÐÕÎȮɯÈÕËɯÈÎÈÐÕɯ2ÈÍÌÛàɯÈÕËɯ,ÖÉÐÓÐÛàȮɯÞÏÌÙÌɯ,ÌËÐÜÔɯÊÏÈÕÎÌɯÐÚɯÊÓÌÈÙÓàɯËÖÔÐÕÈÕÛȭɯ(Õɯ

ÛÏÌÚÌɯËÖÔÈÐÕÚɯÛÏÌɯÚÛÖÙÐÌÚɯÍÙÌØÜÌÕÛÓàɯËÌ×ÐÊÛɯÕÌÞɯÙÖÜÛÐÕÌÚɯÈÕËɯÚÖÊÐÈÓɯÕÖÙÔÚɯÈÙÖÜÕËɯÛÙÈÝÌÓȮɯÈËÑÜÚÛÔÌÕÛÚɯÐÕɯÏÖÞɯ

×ÌÖ×ÓÌɯÓÌÈÙÕȮɯÊÖÖÙËÐÕÈÛÌȮɯÈÕËɯÛÌÓÓɯÚÛÖÙÐÌÚɯÈÉÖÜÛɯÈÜÛÖÔÈÛÐÖÕȮɯÈÕËɯÚÏÐÍÛÚɯÐÕɯÌÝÌÙàËÈàɯ×ÙÈÊÛÐÊÌÚɯÛÏÈÛɯÈÙÌɯÚÜÉÚÛÈÕÛÐÈÓɯ

ÉÜÛɯÕÖÛɯÜÕÐÍÖÙÔÓàɯÛÙÈÕÚÍÖÙÔÈÛÐÝÌɯÈÛɯÛÏÌɯÞÏÖÓÌɪÚÖÊÐÌÛàɯÓÌÝÌÓȭɯ$ËÜÊÈÛÐÖÕɯÐÚɯÕÖÛÈÉÓÌɯÍÖÙɯÏÈÝÐÕÎɯÈÓÔÖÚÛɯÕÖɯ+ÈÙÎÌɯ

ÓÈÉÌÓÚȯɯÔÖÚÛɯÚÛÖÙÐÌÚɯÐÔ×ÓàɯÈɯÔÐßɯÖÍɯ,ÌËÐÜÔɯÈÕËɯ2ÔÈÓÓɯÊÏÈÕÎÌÚɯÐÕɯÏÖÞɯÓÌÈÙÕÐÕÎɯÈÕËɯÒÕÖÞÓÌËÎÌɯÚàÚÛÌÔÚɯÈËÈ×Ûɯ

ÛÖɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÙÈÛÏÌÙɯÛÏÈÕɯÈɯÞÏÖÓÌÚÈÓÌɯÙÌËÌÚÐÎÕȭ 

!àɯÊÖÕÛÙÈÚÛȮɯ'ÌÈÓÛÏɯȫɯ6ÌÓÓɪÉÌÐÕÎɯÈÕËɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ2àÚÛÌÔÚɯȫɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàɯÚÏÖÞɯÛÏÌɯÏÐÎÏÌÚÛɯÚÏÈÙÌÚɯÖÍɯ

2ÔÈÓÓɯÊÏÈÕÎÌȭɯ(Õɯ'ÌÈÓÛÏȮɯ2ÔÈÓÓɯÐÚɯÛÏÌɯÔÖÚÛɯÍÙÌØÜÌÕÛɯÓÈÉÌÓȮɯÉÜÛɯÐÛɯÊÖÌßÐÚÛÚɯÞÐÛÏɯÚÐÔÐÓÈÙɯÕÜÔÉÌÙÚɯÖÍɯ,ÌËÐÜÔɯÈÕËɯ

ÚÖÔÌɯ+ÈÙÎÌɯÊÈÚÌÚȮɯÞÏÐÊÏɯ×ÖÐÕÛÚɯÛÖɯÈɯÊÈÜÛÐÖÜÚɯ×ÈŲÌÙÕɯÞÏÌÙÌɯ 5ÚɯÔÖËÐÍàɯÈÊÊÌÚÚȮɯÚÛÙÌÚÚȮɯÈÕËɯÙÐÚÒɯÐÕɯÔÈÕàɯÚÛÖÙÐÌÚɯ

ÞÐÛÏÖÜÛɯÈÓÞÈàÚɯÛÙÐÎÎÌÙÐÕÎɯËÌÌ×ɯÚÛÙÜÊÛÜÙÈÓɯÙÌÍÖÙÔɯÖÍɯÏÌÈÓÛÏɯÚàÚÛÌÔÚȭɯ$ÕÝÐÙÖÕÔÌÕÛɯÐÚɯÛÏÌɯÔÖÚÛɯÊÖÕÚÌÙÝÈÛÐÝÌɯ

ËÐÔÌÕÚÐÖÕȯɯ2ÔÈÓÓɯÊÏÈÕÎÌÚɯËÖÔÐÕÈÛÌȮɯ,ÌËÐÜÔɯÐÚɯÚÌÊÖÕËÈÙàȮɯÈÕËɯ+ÈÙÎÌɯÐÚɯÙÌÓÈÛÐÝÌÓàɯÙÈÙÌȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯ

ÔÖËÌÓɯÖÍÛÌÕɯÛÙÌÈÛÚɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÐÔ×ÈÊÛÚɯÈÚɯÐÕÊÙÌÔÌÕÛÈÓɯÚÐËÌɯÌřÌÊÛÚɯÙÈÛÏÌÙɯÛÏÈÕɯÈÚɯÛÏÌɯÊÌÕÛÙÈÓɯËÙÐÝÌÙɯÖÍɯ

ÚàÚÛÌÔÐÊɯÊÏÈÕÎÌȭ 
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 ÕɯÐÔ×ÖÙÛÈÕÛɯÍÌÈÛÜÙÌɯÖÍɯ%ÐÎÜÙÌɯƕɯÐÚɯÛÏÈÛɯÕÖɯËÐÔÌÕÚÐÖÕɯÐÚɯ×ÜÙÌÓàɯ2ÔÈÓÓɯÖÙɯ×ÜÙÌÓàɯ+ÈÙÎÌȭɯ$ÝÌÕɯÐÕɯÛÏÌɯÔÖÚÛɯ

ÊÖÕÚÌÙÝÈÛÐÝÌɯËÐÔÌÕÚÐÖÕÚȮɯÛÏÌÙÌɯÐÚɯÈɯÕÖÕɪÛÙÐÝÐÈÓɯÚÏÈÙÌɯÖÍɯ,ÌËÐÜÔɯÖÙɯ+ÈÙÎÌɯÊÏÈÕÎÌȮɯÈÕËɯÌÝÌÕɯÐÕɯÛÏÌɯÔÖÚÛɯ

ÛÙÈÕÚÍÖÙÔÈÛÐÝÌɯËÐÔÌÕÚÐÖÕÚȮɯÚÖÔÌɯÚÛÖÙÐÌÚɯÚÛÐÓÓɯÚÏÖÞɯÖÕÓàɯ2ÔÈÓÓɯÈËÑÜÚÛÔÌÕÛÚȭɯ3ÏÌɯÊÖÙ×ÜÚɯÛÏÌÙÌÍÖÙÌɯÚ×ÈÕÚɯÉÖÛÏɯ

ÏÐÎÏɪÊÏÈÕÎÌɯÈÕËɯÓÖÞɪÊÏÈÕÎÌɯÍÜÛÜÙÌÚɯÞÐÛÏÐÕɯÛÏÌɯÚÈÔÌɯƕƙɪàÌÈÙɯÚÊÌÕÈÙÐÖȭɯ3ÏÐÚɯÐÕÛÌÙÕÈÓɯÝÈÙÐÈÛÐÖÕɯÐÚɯÜÚÌÍÜÓɯÍÖÙɯ

ÍÖÙÌÚÐÎÏÛȮɯÉÌÊÈÜÚÌɯÐÛɯÈÓÓÖÞÚɯÛÏÌɯÈÕÈÓàÚÐÚɯÛÖɯÊÈ×ÛÜÙÌɯÕÖÛɯÑÜÚÛɯÈɯÚÐÕÎÓÌɯÛÙÈÑÌÊÛÖÙàɯÉÜÛɯÈɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ×ÖÚÚÐÉÓÌɯ

ÍÜÛÜÙÌÚɯÞÐÛÏÐÕɯÌÈÊÏɯËÖÔÈÐÕȭɯ.ÝÌÙÈÓÓȮɯÛÏÌɯ×ÈŲÌÙÕɯÐÕɯ%ÐÎÜÙÌɯƕɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɯÌß×ÌÊÛÚɯÛÏÌɯÔÖÚÛɯÙÖÉÜÚÛɯ

ÐÔ×ÈÊÛÚɯÖÍɯÈÜÛÖÕÖÔÖÜÚɯÝÌÏÐÊÓÌÚɯÈÛɯÈɯƕƙɪàÌÈÙɯÏÖÙÐáÖÕɯÐÕɯÔÖÉÐÓÐÛàȮɯÚÈÍÌÛàȮɯÞÖÙÒȮɯÎÖÝÌÙÕÈÕÊÌȮɯÈÕËɯÐËÌÕÛÐÛàȮɯÞÐÛÏɯ

ÔÖÙÌɯÔÖËÌÙÈÛÌɯÉÜÛɯÚÛÐÓÓɯÕÖÛÐÊÌÈÉÓÌɯÊÏÈÕÎÌÚɯÐÕɯÚÖÊÐÈÓɯÓÐÍÌȮɯÊÜÓÛÜÙÌȮɯÌËÜÊÈÛÐÖÕȮɯÏÌÈÓÛÏȮɯÈÕËɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛȭ 

 

 

%ÐÎÜÙÌɯƕȭɯ,ÈÎÕÐÛÜËÌɪÖÍɪÊÏÈÕÎÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÉàɯËÐÔÌÕÚÐÖÕɯÈÊÙÖÚÚɯƘƝɯÚÛÖÙÐÌÚ 

 

2ÈÛÜÙÈÛÐÖÕɯÙÌÚÜÓÛÚ 

%ÐÎÜÙÌɯƖɯÚÏÖÞÚɯÏÖÞɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯ+ÈÙÎÌȮɯ,ÌËÐÜÔȮɯÈÕËɯ2ÔÈÓÓɯÊÏÈÕÎÌÚɯÌÝÖÓÝÌÚɯÈÚɯÔÖÙÌɯÚÛÖÙÐÌÚɯÈÙÌɯÈËËÌËɯ

ÛÖɯÛÏÌɯÊÖÙ×ÜÚȭɯ$ÈÊÏɯ×ÖÐÕÛɯÖÕɯÛÏÌɯÏÖÙÐáÖÕÛÈÓɯÈßÐÚɯÊÖÙÙÌÚ×ÖÕËÚɯÛÖɯÈɯÊÜÔÜÓÈÛÐÝÌɯÚÜÉÚÌÛɯÖÍɯÛÏÌɯŗÙÚÛɯƕƔȮɯƖƔȮɯƗƔȮɯƘƔȮɯ

ÈÕËɯÈÓÓɯƘƝɯÚÛÖÙÐÌÚȭɯ%ÖÙɯÌÈÊÏɯÚÜÉÚÌÛɯÞÌɯÛÙÌÈÛɯÌÝÌÙàɯÚÛÖÙàɬËÐÔÌÕÚÐÖÕɯ×ÈÐÙɯÈÚɯÖÕÌɯÖÉÚÌÙÝÈÛÐÖÕȮɯÙÌÊÖÔ×ÜÛÌɯÛÏÌɯ

ÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕɯ×ÖÖÓÌËɯÈÊÙÖÚÚɯÈÓÓɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȮɯÈÕËɯ×ÓÖÛɯÛÏÌɯÙÌÚÜÓÛÐÕÎɯÚÏÈÙÌÚɯÈÚɯÈɯƕƔƔɯ×ÌÙÊÌÕÛɯÚÛÈÊÒÌËɯ

ÈÙÌÈɯÊÏÈÙÛȭ 

3ÏÌɯÊÜÙÝÌÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÛÏÌɯÔÈÐÕɯÚÏÐÍÛÚɯÖÊÊÜÙɯÌÈÙÓàɯÐÕɯÛÏÌɯ×ÙÖÊÌÚÚȭɯ!ÌÛÞÌÌÕɯƕƔɯÈÕËɯƖƔɯÚÛÖÙÐÌÚȮɯÛÏÌɯÔÐßɯÖÍɯ

ÔÈÎÕÐÛÜËÌÚɯÊÏÈÕÎÌÚɯÕÖÛÐÊÌÈÉÓàȯɯÛÏÌɯÚÏÈÙÌɯÖÍɯ2ÔÈÓÓɯÊÏÈÕÎÌÚɯÙÐÚÌÚȮɯÛÏÌɯÚÏÈÙÌɯÖÍɯ,ÌËÐÜÔɯÐÕÊÙÌÈÚÌÚɯÚÓÐÎÏÛÓàȮɯÈÕËɯ

ÛÏÌɯÚÏÈÙÌɯÖÍɯ+ÈÙÎÌɯËÌÊÓÐÕÌÚɯÈÚɯÛÏÌɯÊÖÙ×ÜÚɯÚÛÈÙÛÚɯÛÖɯÐÕÊÓÜËÌɯÈɯÉÙÖÈËÌÙɯÝÈÙÐÌÛàɯÖÍɯÍÜÛÜÙÌÚȮɯÐÕÊÓÜËÐÕÎɯÔÈÕàɯÛÏÈÛɯ

ÚÏÖÞɯÔÖÙÌɯÐÕÊÙÌÔÌÕÛÈÓɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÜÙÌÓàɯÚÛÙÜÊÛÜÙÈÓɯÊÏÈÕÎÌȭɯ!ÌÛÞÌÌÕɯƖƔɯÈÕËɯƗƔɯÚÛÖÙÐÌÚɯÛÏÌÙÌɯÈÙÌɯÚÛÐÓÓɯÝÐÚÐÉÓÌɯ

ÈËÑÜÚÛÔÌÕÛÚȮɯÉÜÛɯÛÏÌɯÔÖÝÌÔÌÕÛÚɯÈÙÌɯÚÔÈÓÓÌÙɯÈÕËɯÕÖɯÓÖÕÎÌÙɯÚÛÙÖÕÎÓàɯËÐÙÌÊÛÐÖÕÈÓȭɯ!ÌàÖÕËɯÙÖÜÎÏÓàɯƗƔɯÚÛÖÙÐÌÚɯÛÏÌɯ

ÛÏÙÌÌɯÉÈÕËÚɯÉÌÊÖÔÌɯÝÐÚÐÉÓàɯŘÈŲÌÙȭɯ ËËÐÛÐÖÕÈÓɯÚÛÖÙÐÌÚɯÔÈÐÕÓàɯÊÈÜÚÌɯÚÔÈÓÓɯÖÚÊÐÓÓÈÛÐÖÕÚɯÐÕɯÛÏÌɯÛÏÙÌÌɯÚÏÈÙÌÚɯÙÈÛÏÌÙɯ
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ÛÏÈÕɯÈɯÊÖÕÛÐÕÜÌËɯËÙÐÍÛɯÛÖÞÈÙËɯÔÖÙÌɯ2ÔÈÓÓɯÖÙɯÔÖÙÌɯ+ÈÙÎÌɯÊÏÈÕÎÌȭɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȮɯÖÕÊÌɯÈÉÖÜÛɯƗƔɯÚÛÖÙÐÌÚɯÈÙÌɯ

ÐÕÊÓÜËÌËȮɯÕÌÞɯÚÛÖÙÐÌÚɯÛÌÕËɯÛÖɯÙÌÐÕÍÖÙÊÌɯÛÏÌɯÌßÐÚÛÐÕÎɯ×ÈŲÌÙÕɯÐÕÚÛÌÈËɯÖÍɯÖÝÌÙÛÜÙÕÐÕÎɯÐÛȭ 

 ɯÚÐÔÐÓÈÙɯ×ÈŲÌÙÕɯÈ××ÌÈÙÚɯÞÏÌÕɯÛÏÌɯÈÕÈÓàÚÐÚɯÐÚɯÙÌ×ÌÈÛÌËɯÈÛɯÛÏÌɯËÐÔÌÕÚÐÖÕɯÓÌÝÌÓȭɯ%ÖÙɯÔÖÚÛɯËÐÔÌÕÚÐÖÕÚȮɯÛÏÌɯÚÛÌ×ɯ

ÍÙÖÔɯƕƔɯÛÖɯƖƔɯÚÛÖÙÐÌÚɯ×ÙÖËÜÊÌÚɯÊÓÌÈÙɯÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÉÈÓÈÕÊÌɯÉÌÛÞÌÌÕɯ+ÈÙÎÌȮɯ,ÌËÐÜÔȮɯÈÕËɯ2ÔÈÓÓȮɯÈÕËɯÚÌÝÌÙÈÓɯ

ËÐÔÌÕÚÐÖÕÚɯÊÖÕÛÐÕÜÌɯÛÖɯÈËÑÜÚÛɯÜ×ɯÛÖɯÈÙÖÜÕËɯƗƔɯÚÛÖÙÐÌÚȭɯ ÍÛÌÙɯÛÏÈÛɯ×ÖÐÕÛȮɯÛÏÌɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯÍÖÙɯÌÈÊÏɯ

ËÐÔÌÕÚÐÖÕɯÐÚɯÚÛÈÉÓÌȮɯÈÕËɯÛÏÌɯÙÌÔÈÐÕÐÕÎɯÝÈÙÐÈÛÐÖÕɯÐÚɯÊÖÕŗÕÌËɯÛÖɯÈɯÍÌÞɯÚÛÖÙÐÌÚɯÚÞÐÛÊÏÐÕÎɯÉÌÛÞÌÌÕɯÈËÑÈÊÌÕÛɯ

ÊÈÛÌÎÖÙÐÌÚɯÚÜÊÏɯÈÚɯ2ÔÈÓÓɯÈÕËɯ,ÌËÐÜÔɯÖÙɯ,ÌËÐÜÔɯÈÕËɯ+ÈÙÎÌȭɯ-ÖɯËÐÔÌÕÚÐÖÕɯÙÌØÜÐÙÌÚɯÔÖÙÌɯÛÏÈÕɯƘƔɯÚÛÖÙÐÌÚɯÛÖɯ

ÙÌÈÊÏɯÛÏÐÚɯŘÈÛɯÙÌÎÐÖÕȮɯÈÕËɯÕÖÕÌɯÙÌÝÌÙÚÌÚɯÐÛÚɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯÖÕÊÌɯÛÏÌɯƗƔɪÚÛÖÙàɯÔÈÙÒɯÏÈÚɯÉÌÌÕɯ×ÈÚÚÌËȭ 

3ÈÒÌÕɯÛÖÎÌÛÏÌÙȮɯÛÏÌÚÌɯÙÌÚÜÓÛÚɯÚÜ××ÖÙÛɯÈɯÚÐÔ×ÓÌɯÎÜÐËÌÓÐÕÌɯÍÖÙɯÜÚÐÕÎɯÛÏÌɯÔÌÛÏÖËɯÐÕɯ×ÙÈÊÛÐÊÌȭɯ(ÕɯÛÏÐÚɯÈÜÛÖÕÖÔÖÜÚɪ

ÝÌÏÐÊÓÌɯÊÈÚÌȮɯÈɯÊÖÙ×ÜÚɯÖÍɯÈÙÖÜÕËɯƖƔɯÚÛÖÙÐÌÚɯÐÚɯÕÖÛɯàÌÛɯÚÜŚÊÐÌÕÛȮɯÉÌÊÈÜÚÌɯÛÏÌɯÐÕÍÌÙÙÌËɯÔÈÎÕÐÛÜËÌɯ×ÈŲÌÙÕÚɯÈÙÌɯÚÛÐÓÓɯ

ÔÖÝÐÕÎɯÕÖÛÐÊÌÈÉÓàɯÈÚɯÚÛÖÙÐÌÚɯÈÙÌɯÈËËÌËȭɯ!àɯÛÏÌɯÛÐÔÌɯÈ××ÙÖßÐÔÈÛÌÓàɯƗƔɯÚÛÖÙÐÌÚɯÏÈÝÌɯÉÌÌÕɯÎÌÕÌÙÈÛÌËɯÈÕËɯÊÖËÌËȮɯ

ÛÏÌɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÏÈÚɯ×ÈÚÚÌËɯÛÏÌɯÒÕÌÌɯÖÍɯÛÏÌɯÊÜÙÝÌɯÉÖÛÏɯÖÝÌÙÈÓÓɯÈÕËɯÉàɯËÐÔÌÕÚÐÖÕȭɯ6ÌɯÛÏÌÙÌÍÖÙÌɯ

ÐÕÛÌÙ×ÙÌÛɯƗƔɯÚÛÖÙÐÌÚɯÈÚɯÈɯÙÌÈÚÖÕÈÉÓÌɯÚÈÛÜÙÈÛÐÖÕɯ×ÖÐÕÛɯÍÖÙɯÛÏÐÚɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯÛÐÔÌɯÏÖÙÐáÖÕȮɯÞÏÐÓÌɯÚÛÐÓÓɯÜÚÐÕÎɯÈÓÓɯƘƝɯ

ÚÛÖÙÐÌÚɯÛÖɯÖÉÛÈÐÕɯÔÖÙÌɯ×ÙÌÊÐÚÌɯÌÚÛÐÔÈÛÌÚɯÖÍɯÛÏÌɯŗÕÈÓɯÔÈÎÕÐÛÜËÌɯÚÏÈÙÌÚȭ 

 

$ß×ÌÙÛɯÈÓÐÎÕÔÌÕÛɯÙÌÚÜÓÛÚ 

3ÖɯÈÚÚÌÚÚɯÞÏÌÛÏÌÙɯÛÏÌɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÚÛÖÙàɯÔÖËÌÓɯÈ××ÙÖßÐÔÈÛÌÚɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛȮɯÞÌɯÊÖÔ×ÈÙÌËɯÐÛÚɯ×ÙÌËÐÊÛÌËɯ

ÔÈÎÕÐÛÜËÌÚɯÖÍɯÊÏÈÕÎÌɯÞÐÛÏɯÈÕɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯÐÕÛÌÙÝÐÌÞȭɯ3ÏÌɯÐÕÛÌÙÝÐÌÞɯÞÈÚɯÖÙÐÎÐÕÈÓÓàɯÊÖÓÓÌÊÛÌËɯÍÖÙɯ

ÈÕÖÛÏÌÙɯ×ÜÙ×ÖÚÌɯȹÚÌÊÖÕËÈÙàɯËÈÛÈȺɯÈÕËɯÞÈÚɯÕÖÛɯÚÛÙÜÊÛÜÙÌËɯÈÙÖÜÕËɯÖÜÙɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȭɯ6ÌɯŗÙÚÛɯÈÚÒÌËɯÛÏÌɯ

ÔÖËÌÓɯÛÖɯÊÓÈÚÚÐÍàɯÛÏÌɯÌß×ÌÙÛɀÚɯÕÈÙÙÈÛÐÝÌɯÐÕÛÖɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÖÙɯ+ÈÙÎÌɯÊÏÈÕÎÌɯÍÖÙɯÌÈÊÏɯÖÍɯÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȮɯ

àÐÌÓËÐÕÎɯÖÕÌɯÌß×ÌÙÛɪÚÐËÌɯÓÈÉÌÓɯ×ÌÙɯËÐÔÌÕÚÐÖÕȭɯ6ÌɯÛÏÌÕɯÊÖÔ×ÈÙÌËɯÛÏÌÚÌɯÛÌÕɯÌß×ÌÙÛɯÓÈÉÌÓÚɯÛÖɯÛÏÌɯÈÎÎÙÌÎÈÛÌËɯ

ÚÛÖÙàɪÉÈÚÌËɯÔÈÎÕÐÛÜËÌÚȮɯÞÏÐÊÏɯÐÕËÐÊÈÛÌȮɯÍÖÙɯÌÈÊÏɯËÐÔÌÕÚÐÖÕȮɯÞÏÌÛÏÌÙɯ2ÔÈÓÓȮɯ,ÌËÐÜÔȮɯÖÙɯ+ÈÙÎÌɯÊÏÈÕÎÌɯÐÚɯ

ËÖÔÐÕÈÕÛɯÈÊÙÖÚÚɯÛÏÌɯƘƝɯÚÛÖÙÐÌÚȭɯ4ÚÐÕÎɯÛÏÌÚÌɯÛÞÖɯÛÌÕɪÌÓÌÔÌÕÛɯÓÈÉÌÓɯÝÌÊÛÖÙÚȮɯÞÌɯÊÖÔ×ÜÛÌËɯÖÝÌÙÈÓÓɯÈÊÊÜÙÈÊàȮɯ×ÌÙɪ

ÊÓÈÚÚɯ%ƽɯÚÊÖÙÌÚȮɯ"ÖÏÌÕɀÚɯÒÈ××ÈȮɯÈÕËɯÈÕɯɁÌßÈÊÛɯɤɯÕÌÈÙɯɤɯËÐÝÌÙÎÌÕÛɂɯÉÙÌÈÒËÖÞÕɯÉÈÚÌËɯÖÕɯÞÏÌÛÏÌÙɯÛÏÌɯÌß×ÌÙÛɯÓÈÉÌÓɯ

ÔÈÛÊÏÌÚȮɯÐÚɯÈËÑÈÊÌÕÛɯÛÖȮɯÖÙɯËÐÝÌÙÎÌÚɯÍÙÖÔɯÛÏÌɯÔÖËÌÓɀÚɯËÖÔÐÕÈÕÛɯÓÈÉÌÓȭ 
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%ÐÎÜÙÌɯƖȭɯ2ÈÛÜÙÈÛÐÖÕɯÖÍɯÔÈÎÕÐÛÜËÌɪÖÍɪÊÏÈÕÎÌɯÚÏÈÙÌÚɯÈÚɯÊÜÔÜÓÈÛÐÝÌɯÚÛÖÙàɯÊÖÜÕÛɯÐÕÊÙÌÈÚÌÚ 

 

 ÊÙÖÚÚɯÛÏÌɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȮɯŗÝÌɯÓÈÉÌÓÚɯÔÈÛÊÏɯÌßÈÊÛÓàɯÈÕËɯÛÏÙÌÌɯÈÙÌɯÕÌÈÙɯȹÖřɯÉàɯÖÕÌɯÓÌÝÌÓȮɯÍÖÙɯÌßÈÔ×ÓÌɯ,ÌËÐÜÔɯ

ÝÌÙÚÜÚɯ+ÈÙÎÌȺȮɯÚÖɯÛÏÌɯÔÖËÌÓɯÐÚɯÌßÈÊÛɯÖÙɯÕÌÈÙɯÛÏÌɯÌß×ÌÙÛɯÐÕɯƜɯÖÜÛɯÖÍɯƕƔɯËÐÔÌÕÚÐÖÕÚȭɯ4ÕËÌÙɯÛÏÌɯÚÛÙÐÊÛɯÛÏÙÌÌɪÊÓÈÚÚɯ

ÔÌÛÙÐÊȮɯÏÖÞÌÝÌÙȮɯÖÕÓàɯÌßÈÊÛɯÔÈÛÊÏÌÚɯÊÖÜÕÛɯÈÚɯÊÖÙÙÌÊÛȭɯ.ÕɯÛÏÐÚɯÖÙÐÎÐÕÈÓɯ2ÔÈÓÓɯɤɯ,ÌËÐÜÔɯɤɯ+ÈÙÎÌɯÚÊÈÓÌȮɯÈÊÊÜÙÈÊàɯ

ÐÚɯÛÏÌÙÌÍÖÙÌɯƙƔɯǔȮɯÛÏÌɯÔÈÊÙÖɪ%ƽɯÐÚɯÈÉÖÜÛɯƔȭƗƛȮɯÈÕËɯ"ÖÏÌÕɀÚɯϝɯÐÚɯÈ××ÙÖßÐÔÈÛÌÓàɯƔȭƔƘȮɯÞÏÐÊÏɯÊÖÙÙÌÚ×ÖÕËÚɯÛÖɯÚÓÐÎÏÛɯ

ÈÎÙÌÌÔÌÕÛȭɯ3ÏÐÚɯÙÌŘÌÊÛÚɯÛÏÌɯÍÈÊÛɯÛÏÈÛɯÔÖÚÛɯËÐÚÈÎÙÌÌÔÌÕÛÚɯÈÙÌɯÈËÑÈÊÌÕÛɪÊÓÈÚÚɯËÐřÌÙÌÕÊÌÚɯÙÈÛÏÌÙɯÛÏÈÕɯŘÐ×Úɯ

ÉÌÛÞÌÌÕɯ2ÔÈÓÓɯÈÕËɯ+ÈÙÎÌȭɯ"ÖÓÓÈ×ÚÐÕÎɯÛÏÌɯÚÊÈÓÌɯÛÖɯÈɯÉÐÕÈÙàɯËÐÚÛÐÕÊÛÐÖÕɯÉÌÛÞÌÌÕɯ+ÈÙÎÌɯÈÕËɯ-ÖÛɪ+ÈÙÎÌɯȹ,ÌËÐÜÔɯ

ÖÙɯ2ÔÈÓÓȺɯÐÕÊÙÌÈÚÌÚɯÈÎÙÌÌÔÌÕÛȯɯÛÏÌɯÔÖËÌÓɯÈÕËɯÛÏÌɯÌß×ÌÙÛɯÊÖÐÕÊÐËÌɯÖÕɯƜɯÖÜÛɯÖÍɯƕƔɯËÐÔÌÕÚÐÖÕÚȮɯÞÐÛÏɯƔȭƜƔɯ

ÈÊÊÜÙÈÊàȮɯϝɯǻɯƔȭƗƜɯȹÍÈÐÙɯÈÎÙÌÌÔÌÕÛȺȮɯÈÕËɯÈÕɯ%ƽÖÍɯƔȭƙƔɯÍÖÙɯÛÏÌɯ+ÈÙÎÌɯÊÓÈÚÚȭɯ#ÐÝÌÙÎÌÕÊÌÚɯÈÙÌɯÊÖÕÊÌÕÛÙÈÛÌËɯÐÕɯ

,ÖÉÐÓÐÛàɯȫɯ2×ÈÛÐÈÓɯ.ÙÎÈÕÐáÈÛÐÖÕɯȹÛÏÌɯÌß×ÌÙÛɯÙÈÛÌÚɯ+ÈÙÎÌȮɯÛÏÌɯÚÛÖÙÐÌÚɯÈÙÌɯËÖÔÐÕÈÛÌËɯÉàɯ,ÌËÐÜÔȺɯÈÕËɯ

$ÕÝÐÙÖÕÔÌÕÛÈÓɯ2àÚÛÌÔÚɯȫɯ2ÜÚÛÈÐÕÈÉÐÓÐÛàɯȹÛÏÌɯÌß×ÌÙÛɯÈÚÚÐÎÕÚɯ,ÌËÐÜÔȮɯÛÏÌɯÚÛÖÙÐÌÚɯÈÙÌɯËÖÔÐÕÈÛÌËɯÉàɯ2ÔÈÓÓȺȮɯ

ÞÏÐÓÌɯ&ÖÝÌÙÕÈÕÊÌɯȫɯ/ÖÞÌÙɯ2ÛÙÜÊÛÜÙÌÚɯÚÏÖÞÚɯÈɯ+ÈÙÎÌɤ,ÌËÐÜÔɯÛÐÌɯÐÕɯÛÏÌɯÚÛÖÙÐÌÚɯÈÕËɯÈɯ,ÌËÐÜÔɯÓÈÉÌÓɯÍÙÖÔɯÛÏÌɯ

Ìß×ÌÙÛȮɯÞÏÐÊÏɯÐÚɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÈÛɯÈÔÉÐÎÜÐÛàȭ 

!ÌÊÈÜÚÌɯÛÏÌɯÌß×ÌÙÛɯÈÙÛÐÊÓÌɯÐÚɯÚÌÊÖÕËÈÙàɯËÈÛÈȮɯÞÈÚɯÕÖÛɯËÌÚÐÎÕÌËɯÈÚɯÈɯÝÈÓÐËÈÛÐÖÕɯÐÕÚÛÙÜÔÌÕÛȮɯÈÕËɯÛÏÌɯÚÈÔ×ÓÌɯÐÚɯ

ÚÔÈÓÓɯȹÖÕÌɯÈÙÛÐÊÓÌɯǺɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȺȮɯÞÌɯÛÙÌÈÛɯÛÏÌÚÌɯŗÕËÐÕÎÚɯÈÚɯ×ÙÌÓÐÔÐÕÈÙàɯÊÖÕÝÌÙÎÌÕÊÌɯÙÈÛÏÌÙɯÛÏÈÕɯËÌŗÕÐÛÐÝÌɯ

ÝÈÓÐËÈÛÐÖÕȭɯ-ÌÝÌÙÛÏÌÓÌÚÚȮɯÛÏÌɯÉÐÕÈÙàɯÙÌÚÜÓÛɯȹϝɯǽɯƔȭƗƜȮɯƜƔɯǔɯÈÎÙÌÌÔÌÕÛȺɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɀÚɯƕƙɪàÌÈÙɯ

ËÐÙÌÊÛÐÖÕÈÓɯÊÈÓÓÚɯȹɁÓÈÙÎÌɯÊÏÈÕÎÌɯÝÚȭɯÕÖÛɯÓÈÙÎÌɂȺɯÉÙÖÈËÓàɯÈÓÐÎÕɯÞÐÛÏɯÈÕɯÌßÛÌÙÕÈÓɯÌß×ÌÙÛɯÚàÕÛÏÌÚÐÚɯÖÕɯÔÖÚÛɯ

ËÐÔÌÕÚÐÖÕÚȭɯ(ÛɯÐÚɯÛÏÌÙÌÍÖÙÌɯÙÌÈÚÖÕÈÉÓÌɯÛÖɯÜÚÌɯÛÏÌɯÔÖËÌÓɯÍÖÙɯÌß×ÓÖÙÈÛÖÙàɯÍÖÙÌÚÐÎÏÛȮɯÞÏÐÓÌɯÙÌÊÖÎÕÐáÐÕÎɯÛÏÌɯÕÌÌËɯ

ÍÖÙɯÍÜÛÜÙÌɯÝÈÓÐËÈÛÐÖÕɯÞÐÛÏɯÔÜÓÛÐ×ÓÌɯÌß×ÌÙÛɯÚÖÜÙÊÌÚȮɯÐÕËÌ×ÌÕËÌÕÛɯÊÖËÌÙÚȮɯÈÕËɯÔÖÙÌɯÍÖÙÔÈÓɯÙÌÓÐÈÉÐÓÐÛàɯÛÌÚÛÚȭ 
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3ÈÉÓÌɯƖȭɯ"ÖÔ×ÈÙÐÚÖÕɯÉÌÛÞÌÌÕɯÌß×ÌÙÛɯÓÈÉÌÓÚɯÈÕËɯÚÛÖÙàɪÉÈÚÌËɯÔÈÎÕÐÛÜËÌÚɯÈÊÙÖÚÚɯÛÌÕɯËÐÔÌÕÚÐÖÕÚ 

 

 

3ÈÉÓÌɯƗɯɬɯ*Ìàɯ%ÐÕËÐÕÎÚ 

 

#(2"422(.- 

1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕÚɯÈÕËɯ'à×ÖÛÏÌÚÐÚɯ3ÌÚÛÐÕÎ 

3ÏÐÚɯÚÛÜËàɯÛÌÚÛÌËɯÛÞÖɯÍÖÙÔÈÓɯÏà×ÖÛÏÌÚÌÚɯÈÕËɯÈËËÙÌÚÚÌËɯÛÏÙÌÌɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕÚɯÈÉÖÜÛɯ++,ɪÉÈÚÌËɯÕÈÙÙÈÛÐÝÌɯ

ÍÜÛÜÙÌÊÈÚÛÐÕÎȭ 

10ƕȯɯ2ÈÔ×ÓÌɯ2ÐáÌɯÍÖÙɯ2ÈÛÜÙÈÛÐÖÕ 

.ÜÙɯŗÙÚÛɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕɯÈÚÒÌËɯÈÛɯÞÏÈÛɯÚÈÔ×ÓÌɯÚÐáÌɯ++,ɪÎÌÕÌÙÈÛÌËɯÕÈÙÙÈÛÐÝÌÚɯÙÌÈÊÏɯÛÏÌÔÈÛÐÊɯÚÈÛÜÙÈÛÐÖÕȭɯ3ÏÌɯ

ÚÈÛÜÙÈÛÐÖÕɯÈÕÈÓàÚÐÚɯ×ÙÖÝÐËÌÚɯÈɯÊÓÌÈÙɯÈÕÚÞÌÙȯɯÈ××ÙÖßÐÔÈÛÌÓàɯƗƔɯÚÛÖÙÐÌÚɯÈÙÌɯÚÜŚÊÐÌÕÛɯÍÖÙɯÛÏÐÚɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯÛÐÔÌɯ

ÏÖÙÐáÖÕȭɯ3ÏÌɯÊÜÔÜÓÈÛÐÝÌɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÚÏÐÍÛɯÔÖÚÛɯÚÛÙÖÕÎÓàɯÉÌÛÞÌÌÕɯƕƔɯÈÕËɯƖƔɯÚÛÖÙÐÌÚȮɯÊÖÕÛÐÕÜÌɯÛÖɯ
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ÈËÑÜÚÛɯÛÏÙÖÜÎÏɯƗƔɯÚÛÖÙÐÌÚȮɯÈÕËɯÛÏÌÕɯÚÛÈÉÐÓÐáÌȭɯ!ÌàÖÕËɯƗƔɯÚÛÖÙÐÌÚȮɯÈËËÐÛÐÖÕÈÓɯÕÈÙÙÈÛÐÝÌÚɯ×ÙÖËÜÊÌɯÖÕÓàɯÔÐÕÖÙɯ

ÖÚÊÐÓÓÈÛÐÖÕÚɯÙÈÛÏÌÙɯÛÏÈÕɯËÐÙÌÊÛÐÖÕÈÓɯÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯ×ÈŲÌÙÕÚɯÈÊÙÖÚÚɯËÐÔÌÕÚÐÖÕÚȭ 

'ƕɯȹ2ÈÛÜÙÈÛÐÖÕɯ'à×ÖÛÏÌÚÐÚȺȯɯ24//.13$# 

6ÌɯÏà×ÖÛÏÌÚÐáÌËɯÛÏÈÛɯÈɯ×ÙÈÊÛÐÊÈÓɯÚÈÔ×ÓÌɯÚÐáÌɯȹÕɯǾɯƙƔȺɯÞÖÜÓËɯÈÊÏÐÌÝÌɯÚÛÈÉÓÌɯÔÈÎÕÐÛÜËÌɯ×ÈŲÌÙÕÚȭɯ3ÏÐÚɯ

Ïà×ÖÛÏÌÚÐÚɯÐÚɯÚÜ××ÖÙÛÌËȭɯ ÛɯÕɯǻɯƗƔɯÚÛÖÙÐÌÚȮɯÛÏÌɯÔÈÎÕÐÛÜËÌɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÙÌÈÊÏɯÈɯÊÓÌÈÙɯÐÕŘÌÊÛÐÖÕɯ×ÖÐÕÛɯÞÏÌÙÌɯÛÏÌɯ

ɆÒÕÌÌɯÖÍɯÛÏÌɯÊÜÙÝÌɆɯŘÈŲÌÕÚɯÈÊÙÖÚÚɯÈÓÓɯÛÌÕɯËÐÔÌÕÚÐÖÕÚȭɯ3ÏÌɯÍÜÓÓɯÊÖÙ×ÜÚɯÖÍɯƘƝɯÚÛÖÙÐÌÚɯÊÖÕŗÙÔÚɯÛÏÐÚɯÚÛÈÉÐÓÐÛàȮɯÞÐÛÏɯ

ÕÖɯËÐÔÌÕÚÐÖÕɯÙÌÝÌÙÚÐÕÎɯÐÛÚɯËÖÔÐÕÈÕÛɯÔÈÎÕÐÛÜËÌɯÈÍÛÌÙɯÛÏÌɯƗƔɪÚÛÖÙàɯÛÏÙÌÚÏÖÓËȭɯ3ÏÐÚɯ×ÙÖÝÐËÌÚɯËÌÊÐÚÐÖÕɪÔÈÒÌÙÚɯ

ÞÐÛÏɯÈɯÊÖÕÊÙÌÛÌɯÚÛÖ××ÐÕÎɯÙÜÓÌȯɯÍÖÙɯÛÌÊÏÕÖÓÖÎÐÌÚɯÖÍɯÊÖÔ×ÈÙÈÉÓÌɯÊÖÔ×ÓÌßÐÛàɯÈÕËɯÈɯƕƙɪàÌÈÙɯÏÖÙÐáÖÕȮɯƗƔɪƙƔɯÚÛÖÙÐÌÚɯ

È××ÌÈÙɯÚÜŚÊÐÌÕÛɯÛÖɯÊÈ×ÛÜÙÌɯÛÏÌɯÔÈÐÕɯÚÛÙÜÊÛÜÙÈÓɯÚÐÎÕÈÓÚɯÞÐÛÏÖÜÛɯÙÌØÜÐÙÐÕÎɯÏÜÕËÙÌËÚɯÖÍɯÕÈÙÙÈÛÐÝÌÚȭ 

10Ɩȯɯ ÓÐÎÕÔÌÕÛɯÞÐÛÏɯ$ß×ÌÙÛɯ ÚÚÌÚÚÔÌÕÛÚ 

.ÜÙɯÚÌÊÖÕËɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕɯÈÚÒÌËɯÛÖɯÞÏÈÛɯÌßÛÌÕÛɯÚÛÖÙàɪÉÈÚÌËɯ×ÈŲÌÙÕÚɯÈÓÐÎÕɯÞÐÛÏɯÐÕËÌ×ÌÕËÌÕÛɯÌß×ÌÙÛɯ

ÈÚÚÌÚÚÔÌÕÛÚȭɯ3ÏÌɯÝÈÓÐËÐÛàɯÈÕÈÓàÚÐÚɯÙÌÝÌÈÓÚɯÔÖËÌÙÈÛÌɯÉÜÛɯÔÌÈÕÐÕÎÍÜÓɯÊÖÕÝÌÙÎÌÕÊÌȯɯƙɯÖÍɯƕƔɯËÐÔÌÕÚÐÖÕÚɯÔÈÛÊÏɯ

ÌßÈÊÛÓàȮɯƗɯÈÙÌɯÈËÑÈÊÌÕÛɯȹÖřɯÉàɯÖÕÌɯÓÌÝÌÓȺȮɯàÐÌÓËÐÕÎɯƜɯÖÍɯƕƔɯËÐÔÌÕÚÐÖÕÚɯÐÕɯÛÏÌɯɆÌßÈÊÛɯÖÙɯÕÌÈÙɆɯáÖÕÌȭɯ.ÕɯÛÏÌɯÛÏÙÌÌɪ

ÊÓÈÚÚɯÚÊÈÓÌɯȹ2ÔÈÓÓɤ,ÌËÐÜÔɤ+ÈÙÎÌȺȮɯÈÎÙÌÌÔÌÕÛɯÔÌÛÙÐÊÚɯÈÙÌɯÔÖËÌÚÛȯɯƙƔǔɯÈÊÊÜÙÈÊàȮɯÔÈÊÙÖɪ%ƽɯǻɯƔȭƗƛȮɯϝɯǻɯƔȭƔƘɯ

ȹÚÓÐÎÏÛɯÈÎÙÌÌÔÌÕÛȺȭɯ'ÖÞÌÝÌÙȮɯÖÕɯÛÏÌɯÉÐÕÈÙàɯ+ÈÙÎÌɯÝÚȭɯ-ÖÛɪ+ÈÙÎÌɯÚÊÈÓÌɭÛÏÌɯÔÖÚÛɯ×ÙÈÊÛÐÊÈÓÓàɯÙÌÓÌÝÈÕÛɯÍÙÈÔÐÕÎɯ

ÍÖÙɯÍÖÙÌÚÐÎÏÛɯÜÚÌÙÚɭÈÎÙÌÌÔÌÕÛɯÚÛÙÌÕÎÛÏÌÕÚɯÊÖÕÚÐËÌÙÈÉÓàȯɯƜɯÖÍɯƕƔɯËÐÔÌÕÚÐÖÕÚɯÈÎÙÌÌȮɯƜƔǔɯÈÊÊÜÙÈÊàȮɯϝɯǻɯƔȭƗƜɯȹÍÈÐÙɯ

ÈÎÙÌÌÔÌÕÛȺȮɯ%ƽɯǻɯƔȭƙƔɯÍÖÙɯÛÏÌɯ+ÈÙÎÌɯÊÓÈÚÚȭ 

 

'Ɩɯȹ$ß×ÌÙÛɯ ÓÐÎÕÔÌÕÛɯ'à×ÖÛÏÌÚÐÚȺȯɯ24//.13$# 

6ÌɯÏà×ÖÛÏÌÚÐáÌËɯÛÏÈÛɯÈÎÙÌÌÔÌÕÛɯÞÖÜÓËɯÌßÊÌÌËɯÊÏÈÕÊÌɯÓÌÝÌÓÚɯȹϝɯǿɯƔȭƖƔȺɯÖÕɯÈɯÉÐÕÈÙàɯ+ÈÙÎÌɯÝÚȭɯ-ÖÛɪ+ÈÙÎÌɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕȭɯ3ÏÐÚɯÏà×ÖÛÏÌÚÐÚɯÐÚɯÚÜ××ÖÙÛÌËȭɯ3ÏÌɯÖÉÚÌÙÝÌËɯϝɯǻɯƔȭƗƜɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÌßÊÌÌËÚɯÛÏÌɯƔȭƖƔɯÛÏÙÌÚÏÖÓËȮɯ

ÐÕËÐÊÈÛÐÕÎɯÍÈÐÙɯÈÎÙÌÌÔÌÕÛɯÈÕËɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯÔÖËÌÓɯÊÈ×ÛÜÙÌÚɯÛÏÌɯÙÌÓÈÛÐÝÌɯÚÛÙÜÊÛÜÙÌɯÖÍɯÌß×ÌÙÛɯ

Ìß×ÌÊÛÈÛÐÖÕÚɯÈÉÖÜÛɯÞÏÐÊÏɯËÐÔÌÕÚÐÖÕÚɯÜÕËÌÙÎÖɯÔÈÑÖÙɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕȭɯ6ÏÐÓÌɯŗÕÌɪÎÙÈÐÕÌËɯÛÏÙÌÌɪÊÓÈÚÚɯÈÎÙÌÌÔÌÕÛɯ

ÙÌÔÈÐÕÚɯÔÖËÌÚÛȮɯÛÏÌɯÉÐÕÈÙàɯÊÓÈÚÚÐŗÊÈÛÐÖÕɭÞÏÐÊÏɯÈÚÒÚɯɆ(ÚɯÛÏÐÚɯÈɯÔÈÑÖÙɯÊÏÈÕÎÌɯËÖÔÈÐÕɯÖÙɯÕÖÛȳɆɭÚÏÖÞÚɯÛÏÈÛɯ

++,ɪÎÌÕÌÙÈÛÌËɯÚÛÖÙÐÌÚɯÈÓÐÎÕɯÞÐÛÏɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛɯÖÕɯÛÏÌɯÔÖÚÛɯÊÖÕÚÌØÜÌÕÛÐÈÓɯÊÈÛÌÎÖÙÐáÈÛÐÖÕɯÍÖÙɯÚÛÙÈÛÌÎÐÊɯ

ËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȭ 

10Ɨȯɯ5ÐÈÉÐÓÐÛàɯÈÚɯ"ÖÔ×ÓÌÔÌÕÛɯÛÖɯ$ß×ÌÙÛɯ,ÌÛÏÖËÚ 

.ÜÙɯÛÏÐÙËɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕɯÈÚÒÌËɯÞÏÌÛÏÌÙɯ++,ɪÉÈÚÌËɯÕÈÙÙÈÛÐÝÌɯÍÜÛÜÙÌÊÈÚÛÐÕÎɯÊÈÕɯÚÌÙÝÌɯÈÚɯÈɯÝÐÈÉÓÌɯ

ÊÖÔ×ÓÌÔÌÕÛɯÖÙɯ×ÙÖßàɯÍÖÙɯÛÙÈËÐÛÐÖÕÈÓɯÌß×ÌÙÛɪÉÈÚÌËɯÍÖÙÌÚÐÎÏÛȭɯ3ÏÌɯÊÖÔÉÐÕÌËɯÌÝÐËÌÕÊÌɯÍÙÖÔɯ'ƕɯÈÕËɯ'Ɩɯ×ÙÖÝÐËÌÚɯ

ÈɯØÜÈÓÐŗÌËɯÈŚÙÔÈÛÐÝÌɯÈÕÚÞÌÙȭɯ3ÏÌɯÔÌÛÏÖËɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÙÌÌɯÒÌàɯÚÛÙÌÕÎÛÏÚɯÛÏÈÛɯÈËËÙÌÚÚɯÙÌÚÖÜÙÊÌɪ

ÊÖÕÚÛÙÈÐÕÌËɯËÌÊÐÚÐÖÕɯÊÖÕÛÌßÛÚȯ 

2ÊÈÓÈÉÐÓÐÛàɯÞÐÛÏɯÊÓÌÈÙɯÚÛÖ××ÐÕÎɯÙÜÓÌÚȯɯ3ÏÌɯÚÈÛÜÙÈÛÐÖÕɯŗÕËÐÕÎɯȹ10ƕɤ'ƕȺɯÚÏÖÞÚɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÊÈÕɯÎÌÕÌÙÈÛÌɯƗƔɪƙƔɯ

ÚÛÖÙÐÌÚɯÐÕɯÏÖÜÙÚɯÙÈÛÏÌÙɯÛÏÈÕɯÊÖÕÝÌÕÐÕÎɯÔÜÓÛÐɪËÈàɯÞÖÙÒÚÏÖ×ÚȮɯÞÐÛÏɯÌÔ×ÐÙÐÊÈÓɯÊÖÕŗËÌÕÊÌɯÛÏÈÛɯÛÏÐÚɯÊÖÙ×ÜÚɯÚÐáÌɯ

ÊÈ×ÛÜÙÌÚɯÚÛÈÉÓÌɯÐÔ×ÈÊÛɯ×ÈŲÌÙÕÚȭ 

#ÐÙÌÊÛÐÖÕÈÓɯÝÈÓÐËÐÛàɯÍÖÙɯÏÐÎÏɪÚÛÈÒÌÚɯØÜÌÚÛÐÖÕÚȯɯ3ÏÌɯÌß×ÌÙÛɯÈÓÐÎÕÔÌÕÛɯŗÕËÐÕÎɯȹ10Ɩɤ'ƖȺɯÚÏÖÞÚɯÛÏÌɯÔÌÛÏÖËɯ

ÐËÌÕÛÐŗÌÚɯɆÓÈÙÎÌɯÊÏÈÕÎÌɆɯËÖÔÈÐÕÚɯÞÐÛÏɯƜƔǔɯÈÎÙÌÌÔÌÕÛȮɯÔÌÈÕÐÕÎɯÐÛɯÙÌÓÐÈÉÓàɯÏÐÎÏÓÐÎÏÛÚɯÞÏÐÊÏɯËÐÔÌÕÚÐÖÕÚɯ

ÞÈÙÙÈÕÛɯËÌÌ×ÌÙɯÌß×ÌÙÛɯËÌÓÐÉÌÙÈÛÐÖÕȭ 
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#ÐÈÎÕÖÚÛÐÊɯÝÈÓÜÌɯÛÏÙÖÜÎÏɯËÐÝÌÙÎÌÕÊÌȯɯ#ÐÚÈÎÙÌÌÔÌÕÛÚɯÉÌÛÞÌÌÕɯÔÖËÌÓɯÈÕËɯÌß×ÌÙÛɯȹÌȭÎȭȮɯÐÕɯ,ÖÉÐÓÐÛàɯÈÕËɯ

$ÕÝÐÙÖÕÔÌÕÛȺɯÈÙÌɯÐÕÍÖÙÔÈÛÐÝÌɯÙÈÛÏÌÙɯÛÏÈÕɯ×ÙÖÉÓÌÔÈÛÐÊɭÛÏÌàɯŘÈÎɯÈÙÌÈÚɯÖÍɯÎÌÕÜÐÕÌɯÜÕÊÌÙÛÈÐÕÛàɯÖÙɯ×ÖÛÌÕÛÐÈÓɯÉÐÈÚɯ

ÛÏÈÛɯÊÈÕɯÍÖÊÜÚɯÚÜÉÚÌØÜÌÕÛɯÌß×ÌÙÛɯÞÖÙÒÚÏÖ×ÚɯÖÕɯÛÏÌɯÔÖÚÛɯÊÖÕÛÌÚÛÌËɯÖÙɯÜÕËÌÙɪÌß×ÓÖÙÌËɯËÐÔÌÕÚÐÖÕÚȭ 

'ÖÞÌÝÌÙȮɯÛÏÐÚɯÔÌÛÏÖËɯÐÚɯÉÌÚÛɯ×ÖÚÐÛÐÖÕÌËɯÈÚɯÈɯÊÖÔ×ÓÌÔÌÕÛɯÙÈÛÏÌÙɯÛÏÈÕɯÙÌ×ÓÈÊÌÔÌÕÛɯÍÖÙɯÌß×ÌÙÛɯÍÖÙÌÚÐÎÏÛȭɯ3ÏÌɯ

ÔÖËÌÚÛɯÛÏÙÌÌɪÊÓÈÚÚɯÈÎÙÌÌÔÌÕÛɯȹϝɯǻɯƔȭƔƘȺɯÐÕËÐÊÈÛÌÚɯÛÏÌɯÔÖËÌÓɯÊÈÕÕÖÛɯàÌÛɯÔÈÛÊÏɯÌß×ÌÙÛɯÕÜÈÕÊÌɯÖÕɯŗÕÌɪÎÙÈÐÕÌËɯ

ÔÈÎÕÐÛÜËÌɯËÐÚÛÐÕÊÛÐÖÕÚȭɯ(ÛÚɯÖ×ÛÐÔÈÓɯÙÖÓÌɯÐÚɯÈÚɯÈɯÙÈ×ÐËȮɯÚÛÙÜÊÛÜÙÌËɯŗÙÚÛɯ×ÈÚÚɯÛÏÈÛɯÔÈ×ÚɯÛÏÌɯÐÔ×ÈÊÛɯÓÈÕËÚÊÈ×ÌȮɯ

ÚÜÙÍÈÊÌÚɯ×ÓÈÜÚÐÉÓÌɯÔÌÊÏÈÕÐÚÔÚɯÛÏÙÖÜÎÏɯÊÖÕÊÙÌÛÌɯÕÈÙÙÈÛÐÝÌÚȮɯÈÕËɯ×ÙÖÝÐËÌÚɯÈɯÉÈÚÌÓÐÕÌɯÍÖÙɯÌß×ÌÙÛɯÊÙÐÛÐØÜÌɯÈÕËɯ

ÙÌŗÕÌÔÌÕÛȭɯ%ÖÙɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÜÕÈÉÓÌɯÛÖɯÊÖÕÝÌÕÌɯÌß×ÌÙÛɯ×ÈÕÌÓÚɯÙÌÎÜÓÈÙÓàȮɯÐÛɯÖřÌÙÚɯÈɯÛÙÈÕÚ×ÈÙÌÕÛȮɯÈÜËÐÛÈÉÓÌɯ

ÈÓÛÌÙÕÈÛÐÝÌȰɯÍÖÙɯÛÏÖÚÌɯÞÐÛÏɯÌß×ÌÙÛɯÈÊÊÌÚÚȮɯÐÛɯÚÌÙÝÌÚɯÈÚɯÈɯ×ÙÖÝÖÊÈÛÐÝÌɯÐÕ×ÜÛɯÛÏÈÛɯÍÖÊÜÚÌÚɯÏÜÔÈÕɯËÌÓÐÉÌÙÈÛÐÖÕɯÖÕɯÛÏÌɯ

ÏÐÎÏÌÚÛɪÝÈÓÜÌɯØÜÌÚÛÐÖÕÚȭ 

 

(ÕÛÌÙ×ÙÌÛÐÕÎɯÛÏÌɯ×ÈŲÌÙÕɯÖÍɯÐÔ×ÈÊÛÚɯÈÊÙÖÚÚɯËÐÔÌÕÚÐÖÕÚ 
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ABSTRACT  

 

 ËÝÈÕÊÌÚɯÐÕɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺȮɯÙÌÈÚÖÕÐÕÎɯÔÖËÌÓÚȮɯÈÕËɯÙÈ×ÐËɯɁÝÐÉÌɯÊÖËÐÕÎɂɯ×ÙÈÊÛÐÊÌÚɯÏÈÝÌɯ

dramatically reduced the cost and effort required to construct intelligent software systems. This shift alters the 

fundamental economics of solution design. Where traditional machine learning and software engineering 

favored the optimization of a single best solution due to high development costs, the near -zero marginal cost 

of alternative LLM -based solutions makes ensemble approaches economically and epistemically rational. 

Building on the foundational Mixture of Experts (MoE) paradigm, this paper argues that intelligent systems 

should increasingly be designed as multi -module inference ensembles rather than monolithic solutions. 

Drawing on ensemble learning th eory, user-ÓÌËɯÐÕÕÖÝÈÛÐÖÕɯÐÕɯÏÈÊÒÈÛÏÖÕÚɯÈÕËɯÊÖÕÛÌÚÛÚȮɯ*ÈÙ×ÈÛÏàɀÚɯɁ"ÖÜÕÊÐÓɯÖÍɯ

$ß×ÌÙÛÚȮɂɯÙÌÊÌÕÛɯÞÖÙÒɯÖÕɯ++,-as-Judge, and empirical design observations from the UNICC AI Sandbox, the 

paper reframes diversity not as a byproduct of innovation but as a first -class design objective. The paper 
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concludes by outlining implications for decision science, software engineering, and AI governance, positioning 

ensemble inference as a mechanism for robustness, accountability, and human-in-control decision making.  

 

Keywords: Mixture of Experts, Decision support systems, Large language models, Ensemble inference, AI 

governance, Human-AI collaboration  

 

INTRODUCTION: WHEN BUILDING INTELLIGENCE BECOMES CHEAP  

 

For decades, intelligent system design has been shaped by scarcity. Traditional machine learning solutions 

required extensive feature engineering, hand-crafted code, careful model selection, and laborious training and 

tuning. Under these conditions, it was  rational to seek a single best modelɭthe most accurate or efficient 

solution that justified its development cost.  

 

The emergence of large language models fundamentally alters this assumption. Prompt-based development, 

reasoning models, and rapid prototyping practices now allow developers to construct working intelligent 

systems in hours rather than months. Once a solution exists, producing a second or third alternative is often 

only marginally more expensive. This collapse in marginal cost changes the rational design strategy itself. 

 

This paper advances a central claim: when solution construction becomes inexpensive, robustness dominates 

optimality as the primary design objective. Under such conditions, intelligent systems should be designed as 

ensembles of diverse inference mechanisms rather than as single, authoritative solutions. 

 

We term these multi -module inference ensembles to emphasize that each module represents an independent 

solution with distinct cognitive roles ɭdifferent framings, priorities, or architectural approaches to the same 

problem. These modules are orchestrated through explicit critique and synthesis rather than through learned 

gating mechanisms, making coordination transparent and inspectable. 

 

FROM SINGLE -SOLUTION OPTIMIZATION TO ENSEMBLE LOGIC  

 

Ensemble methods are well established in machine learning. Techniques such as bagging, boosting, and 

random forests demonstrate that combining multiple imperfect models often yields more robust performance 

than relying on a single optimized estimator. The core logic is that diversity reduces variance, mitigates 

overfitting, and improves generalization.  
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Historically, this logic was largely confined to algorithmic design because generating multiple models was 

expensive. LLM-based development inverts this constraint. Diversity is no longer costly; it is readily available. 

As a result, ensemble logic can move from the algorithmic layer to the system and inference layer. 

 

Mixture of Experts as a Foundational Paradigm  

 

The conceptual foundation for this shift lies in the Mixture of Experts (MoE) paradigm. Classical MoE  

architectures decompose complex tasks across multiple specialized expert subnetworks whose outputs are 

selectively combined through a learned gating function. Classical Mixture of Experts architectures decompose 

complex tasks across specialized subnetworks whose outputs are combined through learned gating 

mechanisms (Jacobs et al., 1991). These systems are optimized primarily for predictive accuracy or 

computational efficiency, and expert selection occurs through latent statistical mechanisms embedded with in 

the model. 

 

While effective, classical MoE operates within  a single model architecture. The coordination logic remains 

largely opaque, and the design objective is narrowly focused on performance metrics. Governance, 

interpretability, and accountability are secondary concerns, if they are addressed at all. Modern large-scale 

implementations further extend this paradigm by using sparsely gated expert layers to improve scalability and 

efficiency, while retaining largely opaque coordination logic (Shazeer et al., 2017). 

 

The approach advanced in this paper extends the MoE principle beyond model -internal optimization to the 

system level . Experts are instantiated as independent models, prompts, or full solution designs rather than as 

internal subnetworks. Coordination is achieved through explicit orchestration mechanisms ɭsuch as critique, 

arbitration, and synthesisɭrather than learned gating. This shift transforms MoE from an internal 

optimization technique into a design philosophy for robust, inspectable, and governance -aware intelligent 

systems. 
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Figure 1: From Model-Internal to System-Level Mixture of Experts  

 

 HACKATHONS AND CONTESTS AS PROTO ɬMIXTURE -OF-EXPERTS SYSTEMS 

 

Innovation contests and hackathons have long been recognized as mechanisms for eliciting diverse solutions 

to a common problem, particularly in settings characterized by uncertainty and ill -defined requirements. In 

the context of intelligent system design, such contests function as naturally occurring generators of 

heterogeneous solution strategies. From a Mixture of Experts perspective, they can be understood as 

×ÙÖËÜÊÐÕÎɯ×Ö×ÜÓÈÛÐÖÕÚɯÖÍɯÊÈÕËÐËÈÛÌɯɁÌß×ÌÙÛÚȮɂɯÌÈÊÏɯÌÔÉÖËàÐÕÎɯËÐÚÛÐÕÊÛɯÈÚÚÜÔ×ÛÐÖÕÚȮɯ×ÙÐÖÙÐÛÐÌÚȮɯand design 

tradeoffs. 

 

However, the evaluative logic of most contests remains rooted in a legacy scarcity model: a single winning 

solution is selected, and all others are discarded. This section draws on three AI innovation contests conducted 

within the UNICC AI Sandbox to illus trate how this logic becomes misaligned with the economics and 

epistemic demands of LLM -enabled system development. This view aligns with user -led innovation theory, 

which emphasizes the role of distributed actors in generating diverse and novel solutions to shared problems 

(von Hippel, 2005). 

Common Problem Framing and Evaluation Structure Across Three UNICC Contests  
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Across Fall 2024, Spring 2025, and Fall 2025, three UNICC-sponsored AI innovation contests were conducted 

under closely controlled conditions. In each case, student teams were given a common problem definition, a 

shared sponsor, and a uniform set of constraints. All projects were embedded within the UNICC AI Sandbox 

and focused on responsible AI deployment in sensitive humanitarian, media, or governance contexts.  

 

In addition to shared problem framing, all three contests employed a multi -judge evaluation structure . 

Solutions were assessed by panels typically consisting of eight to ten judges drawn from UNICC IT personnel, 

faculty members, and alumni from previous contests. This composition combined operational, academic, and 

experiential perspectives, and judgments were formed through collective review rather than by a single 

evaluator. 

 

These design choices are analytically significant. They reduce the likelihood that observed solution diversity 

reflects evaluator idiosyncrasy or narrow disciplinary bias. Both the problem definition and the evaluation 

process were deliberately structured to encourage convergence on a single best solutionɭyet convergence did 

not occur. 

 

Note: All contests shared common problem framing, sponsor (UNICC), and evaluation structure. Judge panels consisted 

of UNICC IT personnel, faculty, and alumni from previous contests. 

 

Table 1: UNICC AI Sandbox Contest Evolution and Outcomes 

 

Table 1 reveals a consistent pattern across contest iterations. As participation scaledɭfrom 16 students in Fall 

2024 to 64 in Spring 2025ɭthe absolute number of high-quality solutions increased proportionally (from 2 to 

4), but critically, these solutions remained orthogonal rather than convergent. Despite identical problem 

definitions, shared constraints, and structured multi -judge evaluation designed to identify optimal 

approaches, each contest generation produced multiple distinct high-quality solutions  that emphasized 

different dimensions of the design space.  

 



ƖƖƔ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

The Spring 2025 contest illustrates this pattern most clearly. With 14 complete submissions evaluated by a 

panel of 8-10 judges, four solutions were identified as very high quality ɭa 28.6% hit rate. Importantly, these 

four did not represent incremental var iations of a single superior design. Instead, they reflected fundamentally 

different strategic priorities: one emphasized multilingual and multimodal coverage, another prioritized 

governance alignment and policy compliance, a third optimized for system int egration and operational 

deployment, and a fourth focused on novel model architecture innovation.  

 

Each solution was defensible and effective within its chosen frame, yet they could not be rank-ordered without 

imposing external value judgments that the evaluation context did not support. This outcome pattern directly 

challenges the assumption that rigorous evaluation naturally yields convergence on a single best solution. 

When intelligent systems can be rapidly prototyped using LLM -based development, structural diversity 

emerges even under controlled competitive conditionsɭand that diversity reflects leg itimate epistemic 

pluralism rather than optimization failure.  

 

Recurrent Pattern: Scale, Distributed Judgment, and Orthogonal Excellence  

 

Across the three contests, a consistent and increasingly pronounced pattern emerged as participation scaled. 

 

In the Fall 2024 contest, four teams of four students (16 students total) produced four complete solutions. Of 

these, two were assessed as very high quality by the judging panel, each exhibiting distinct strengths despite 

addressing the same problem. 

 

In the Spring 2025 Phase 2 contest, participation expanded substantially. Sixty-four students competed in 

teams of four, resulting in fourteen complete project submissions. Evaluation by a multi -judge panel identified 

four solutions as very high quality. I mportantly, these solutions did not represent incremental refinements of a 

single dominant design. Instead, they emphasized different dimensions of the problem space, including model 

architecture, multilingual and multimodal coverage, governance alignment,  and system integration strategy. 

 

In the Fall 2025 contest, thirty-six students participated in teams of three, producing multiple integrated 

solutions. Three solutions were assessed as very high quality through a similar multi -judge evaluation process, 

each reflecting a distinct framing o f AI safety testing and agent evaluation within the UNICC AI Sandbox.  

 

Across all three contests, the same pattern repeated: as the number of participants increased, the number of 

high -quality solutions increased as wellɭbut without convergence toward a single dominant approach. The 

strongest solutions were orthogonal rather than hierarchical. Non -selected solutions were not inferior versions 
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of the winner; they represented alternative but defensible interpretations of risk, responsibility, and 

effectiveness within the same design space. 

 

From a traditional software engineering perspective, such diversity presents a selection problem. From a 

multi -module inference perspective, it represents unrealized value. Each contest effectively generated a small 

population of experts whose differences were validated through distributed human judgment, yet 

subsequently collapsed into a single outcome through competitive selection. 

 

The outcomes of the Fall 2024 and Spring 2025 UNICC AI Sandbox contests are documented in an official 

UNICC white paper, which reports the emergence of multiple high -quality, modular solutions developed 

under competitive conditions and validated through mu lti -stakeholder review (United Nations International 

Computing Centre & New York University School of Professional Studies, 2025).  

 

From Competitive Selection to Ensemble Implementation  

 

These observations motivate a rethinking of how AI innovation contests are interpreted and operationalized. 

When intelligent systems are costly to build, selecting a single winning solution is a practical necessity. When 

systems can be rapidly prototyped and maintained using LLM -based development, that necessity disappears. 

 

Building on the results of the most recent UNICC AI Sandbox competition, the next phase of this initiative 

proposes an explicit inversion of the contest logic. Rather than selecting a single winning solution, the top 

three complementary solutions will be r etained and implemented as an ensemble system. Each solution will 

function as an independent inference module, and their outputs will be coordinated through explicit critique, 

comparison, and synthesis mechanisms rather than forced convergence. 

 

From a design-science perspective, this transition represents a progression from problem diagnosis to artifact 

instantiation. The prior contests reveal a structural mismatch between evaluation practices inherited from 

traditional development models and the  realities of contemporary AI system construction. The proposed 

ensemble implementation operationalizes the core argument of this paper: that in LLM -era system design, 

robustness and epistemic coverage are better achieved through multi-module inference ensembles than 

through monolithic optimization. Empirical evaluation of this ensemble approach lies beyond the scope of the 

present paper but follows directly from repeated, observable design patterns across multiple real -world 

innovation settings.  

 

BEYOND GENERATION: ENSEMBLE JUDGMENT AND GOVERNANCE  
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The preceding sections focused on how diversity in solution generation emerges naturally in LLM -enabled 

development contexts and why single -winner selection is increasingly misaligned with contemporary design 

economics. However, ensemble logic does not stop at generation. If diversity improves inference quality, then 

judgment itself must also be reconsidered. This section extends the ensemble argument from solution construction 

to evaluation and governance, showing how explicit multi -agent judgment architectures better support 

robustness, accountability, and human decision-making.  

 

*ÈÙ×ÈÛÏàɀÚɯ"ÖÜÕÊÐÓɯÖÍɯ$ß×ÌÙÛÚȯɯ$ß×ÓÐÊÐÛɯ2àÚÛÌÔ-Level Ensemble Inference  

 

A concrete technical instantiation of system-ÓÌÝÌÓɯÌÕÚÌÔÉÓÌɯÓÖÎÐÊɯÐÚɯÍÖÜÕËɯÐÕɯ ÕËÙÌÑɯ*ÈÙ×ÈÛÏàɀÚɯɁ"ÖÜÕÊÐÓɯÖÍɯ

$ß×ÌÙÛÚȭɂɯ(ÕɯÛÏÐÚɯÈ××ÙÖÈÊÏȮɯÈɯ×ÙÖÔ×ÛɯÐÚɯÚÜÉÔÐÛÛÌËɯÛÖɯÔÜÓÛÐ×ÓÌɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÐÕɯ×ÈÙÈÓÓÌÓȭɯ$ÈÊÏɯÔÖËÌÓɯ

produces an independent response; the responses are then cross-critiqued, and a final output is synthesized 

through an explicit arbitration step.  

 

The significance of this architecture lies not in improved average accuracy alone, but in its explicit 

orchestration of disagreement . Unlike classical Mixture of Experts implementations ɭwhere expert selection 

occurs through latent, learned gating mechanismsɭthe Council of Experts operates at the semantic and 

deliberative level. Coordination is transparent, inspectable, and intelligible  to human observers. 

 

This design illustrates a key shift introduced by LLM -era development: ensemble reasoning can now be 

implemented directly at the inference layer, without requiring retraining, architectural modification, or 

statistical aggregation. Diversity across models, prompts, and reasoning styles becomes a design input rather 

than a source of noise to be suppressed. The Council of Experts thus exemplifies how ensemble logic can be 

elevated from an internal optimization technique to an explicit system design choice.  

 

LLM -as-Judge and the Limits of Monolithic Evaluation  

 

Recent work on LLM -as-Judge extends the use of language models from generation to evaluation. By using 

LLMs to assess the outputs of other models, researchers and practitioners seek scalable alternatives to costly 

human evaluation. However, most LLM -as-Judge frameworks implicitly retain a monolithic evaluation 

structure , relying on a single model to render authoritative judgments. A prominent contemporary example of 

explicit system-ÓÌÝÌÓɯÌÕÚÌÔÉÓÌɯÙÌÈÚÖÕÐÕÎɯÐÚɯ ÕËÙÌÑɯ*ÈÙ×ÈÛÏàɀÚɯɁ"ÖÜÕÊÐÓɯÖÍɯ$ß×ÌÙÛÚȮɂɯÞÏÐÊÏɯÖ×erationalizes 

parallel generation, critique, and synthesis across multiple large language models (Karpathy, n.d.).  
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This assumption introduces structural limitations. Empirical studies have shown that LLM -based evaluators 

exhibit systematic biases, including positional bias, verbosity bias, and self-preference bias (Zheng et al., 2023; 

Panickssery et al., 2024). These effects persist even under careful prompt engineering and calibration (Liu et al., 

2023). Crucially, such biases are not implementation flaws; they are consequences of concentrating evaluative 

authority in a single inference mechanism. 

 

From an ensemble perspective, this design choice is difficult to justify. If diversity improves generation 

quality, there is no principled reason to assume that evaluation should remain singular. Multi -judge ensemble 

architecturesɭwhere multiple evaluators  ÐÕËÌ×ÌÕËÌÕÛÓàɯÈÚÚÌÚÚɯÖÜÛ×ÜÛÚȮɯÊÙÐÛÐØÜÌɯÖÕÌɯÈÕÖÛÏÌÙɀÚɯÑÜËÎÔÌÕÛÚȮɯÈÕËɯ

surface disagreementɭbetter reflect the epistemic demands of complex decision contexts. Rather than 

collapsing uncertainty into a single score or ranking, ensemble judgment preserves informational richness and 

enables reflective oversight. 

 

The structural differences between single-judge and ensemble-judge architectures extend beyond mere 

numbers. Table 2 summarizes the key distinctions across six dimensions relevant to decision support and 

governance. These differences are not merely technical but reflect fundamentally different assumptions about 

how evaluation should function in high -stakes decision contexts. 

 

 

Table 2: Comparison of Single-Judge vs. Ensemble-Judge Evaluation Architectures 

 

Institutionalizing Ensemble Judgment: A Governance Perspective  

 

The implications of ensemble judgment extend beyond technical system design into institutional governance. 

The UNICC AI Sandbox provides an illustrative example of how ensemble logic can be operationalized at an 

organizational level. Conceptualized as a publishing -house model for responsible AI, the Sandbox evaluates 

AI systems through multiple independent AI safety agents and human reviewers, synthesizing assessments 

through an editorial process rather than a binary approval mechanism. Critically, the Sand box model 

instantiates a human-in-control architecture: AI safety agents and automated evaluators provide structured 

assessments, but human reviewers retain final authority over system approval, modification, or rejection.  
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This structure closely mirrors scientific peer review, where legitimacy emerges through the aggregation of 

multiple perspectives rather than reliance on a single authority. Importantly, all evaluative voices are retained 

in the record; dissenting views are not eliminated but contextualized. In this sense, ensemble judgment 

functions not only as a technical safeguard but as a governance mechanism that supports transparency, 

accountability, and trust.  

 

Viewed through a decision -science lens, such institutionalized ensembles address well-known risks associated 

with automation bias and overconfidence in algorithmic outputs. By design, they resist premature 

convergence and encourage human engagement with uncertainty. Ensemble judgment thus reframes AI 

governance from a compliance exercise into an ongoing deliberative process. The Sandbox governance model 

reflects practices documented in the UNICCɬNYU SPS white paper, which emphasizes modular evaluation, 

retained dissent, and multi -stakeholder review (United Nations International Computing Centre & New York 

University School of Professional Studies, 2025). 

 

IMPLICATIONS FOR DECISION SCIENCE  

 

The shift from single -solution systems to multi -module inference ensembles has direct and consequential 

implications for decision science. At its core, decision science is concerned not only with identifying optimal 

choices, but with supporting judgment un der conditions of uncertainty, ambiguity, and incomplete 

information. From this perspective, the primary limitation of monolithic intelligent systems is not error per se, 

but premature closureɭthe tendency to present a single answer where the underlying decision context admits 

multiple reasonable interpretations.  

 

From Answer Provision to Uncertainty Navigation  

 

Traditional decision support systems often aim to reduce uncertainty by producing a single recommended 

action or forecast. While this approach is appropriate in stable, well -defined environments, it becomes 

problematic in complex or non -stationary settings. Single-solution systems obscure disagreement, hide model 

assumptions, and encourage overconfidenceɭparticularly when outputs are presented with algorithmic 

authority.  

 

Multi -module inference ensembles invert this dynamic. By design, they surface disagreement among 

independent inference mechanisms. Rather than collapsing uncertainty into a point estimate, ensemble 

systems expose the structure of uncertainty: where models agree, where they diverge, and why. This shifts the 
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role of the system from answer provider to sensemaking aid, supporting human decision -makers in navigating 

tradeoffs rather than deferring judgment.  

 

From a decision-science standpoint, this aligns more closely with descriptive models of human decision -

making, which emphasize interpretation, framing, and contextual reasoning over mechanical optimization.  

Bounded Rationality and Cognitive Load  

 

'ÌÙÉÌÙÛɯ2ÐÔÖÕɀÚɯÊÖÕÊÌ×ÛɯÖÍɯÉÖÜÕËÌËɯÙÈÛÐÖÕÈÓÐÛàɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯÏÜÔÈÕɯÊÖÎÕÐÛÐÖÕɯÐÕɯÊÖÔ×ÓÌßɯ

decision environments. Decision support systems are often introduced to mitigate these limitations by 

simplifying choice sets or automating evaluation. However, excessive simplification carries its own risks. 

When systems suppress uncertainty or disagreement, they shift cognitive burden from deliberation to trust 

calibrationɭÈɯÛÈÚÒɯÏÜÔÈÕÚɯÈÙÌɯÖÍÛÌÕɯ×ÖÖÙÓàɯÌØÜÐ××ÌËɯÛÖɯ×ÌÙÍÖÙÔȭɯ'ÌÙÉÌÙÛɯ2ÐÔÖÕɀÚɯÊÖÕÊÌ×ÛɯÖÍɯÉÖunded 

rationality highlights the limits of human cognition in complex decision environments and motivates decision 

support systems that structure, rather than eliminate, complexity (Simon, 1955). 

 

Ensemble-based systems offer a different tradeoff. While they introduce additional information, they also 

structure that information in a way that aligns with human reasoning processes. By presenting multiple 

coherent perspectives rather than a single opaque output, ensembles allow decision-makers to compare, 

contrast, and reflect. The system does not demand exhaustive analysis; it scaffolds judgment by organizing 

complexity rather than eliminating it.  

 

In this sense, multi-module inference ensembles do not eliminate bounded rationality but work with it, 

supporting satisficing behavior that is informed rather than blind.  

 

Reducing Automation Bias and Overconfidence  

 

A well -documented risk in decision support systems is automation bias: the tendency for humans to over -rely 

on algorithmic recommendations, even when those recommendations are flawed. Single-solution systems 

exacerbate this risk by presenting outputs as definitive and internally consistent. A well -documented risk in 

decision support systems is automation bias, whereby users over-rely on automated recommendations even 

when those recommendations are flawed (Parasuraman & Riley, 1997). 

 

Ensemble systems, by contrast, naturally resist automation bias. Visible disagreement among inference 

modules acts as a cognitive forcing function, prompting users to question assumptions and engage more 

actively with the decision context. Rather than unde rmining trust, this form of calibrated skepticism can 
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improve decision quality by aligning user confidence with actual system reliability. Empirical studies have 

shown that such biases persist even when users are aware of system limitations, particularly when outputs are 

presented as internally consistent and authoritative (Skitka et al., 1999). 

 

From a governance perspective, this property is particularly important in high -stakes domains, where false 

certainty can be more damaging than acknowledged ambiguity.  

From Human -in -the-Loop to Human -in -Control: Restoring Decision Authority  

 

The distinction between human -in-the-loop (HITL) and human -in-control (HIC) is crucial for governance and 

accountability. HITL frameworks position humans as participants in automated processes ɭproviding 

feedback, validating outputs, or handling exceptions.  HIC frameworks go further, ensuring humans retain 

decision-making authority and the ability to override system outputs (Shneiderman, 2020). Multi -module 

inference ensembles naturally support HIC by design. Rather than presenting a single authoritative 

recommendation that humans must accept or reject, ensemble systems surface multiple perspectives and 

disagreements, positioning human decision-makers as integrators who synthesize evidence rather than 

validators who approve or deny automated outputs.  

 

Human -in-the-loop mechanisms are often framed as safeguards to be invoked when automated systems failɭ

a reactive rather than constitutive role. Multi -module inference ensembles operationalize a stronger standard: 

human-in-control. Here, human judgment is n ot an exception handler but the final decision authority, with 

ensemble outputs providing structured evidence rather than authoritative recommendations.  

 

By preserving diversity of inference and explicitly exposing disagreement, ensemble systems create natural 

entry points for human intervention. The human decision -maker is positioned not as a validator of outputs, 

but as an integrator of perspectives. This role aligns with how expert judgment is exercised in practice, 

particularly in organizational and policy settings where tradeoffs cannot be resolved algorithmically.  

 

From a decision-science perspective, this reframing restores the human decision-maker as an active subject 

rather than a passive recipient of algorithmic advice.  

 

This framing aligns with emerging accounts of hybrid cognition, which emphasize that effective decision -

making increasingly arises from structured interaction between human judgment and machine inference 

rather than from either acting alone (Ng, 2025). 

 

Design Implications for Decision Support Systems  
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Taken together, these considerations suggest a shift in how decision support systems should be evaluated and 

designed. Success should not be measured solely in terms of accuracy or efficiency, but in terms of how well 

systems support judgment, surface uncertainty, and encourage reflective engagement. 

 

Multi -module inference ensembles offer a design pathway toward decision support systems that are robust 

rather than brittle, transparent rather than authoritative, and collaborative rather than prescriptive. In an 

environment where intelligent systems are increasingly easy to construct, the distinguishing feature of 

effective decision support may no longer be the sophistication of individual models, but the quality of the 

judgment architectures that orchestrate them. From an accountability perspective, decision support systems 

that surface uncertainty and disagreement are better aligned with responsible design than those that obscure 

reasoning behind a single recommendation (Cummings, 2006). 

 

PROPOSITIONS AND RESEARCH AGENDA  

 

The arguments advanced in this paper suggest a shift in how intelligent systems should be designed and 

evaluated in decision contexts. Rather than optimizing for a single best solution, LLM -era system design 

enablesɭand often favorsɭarchitectures that preserve diversity and orchestrate multiple inference 

perspectives. To guide future empirical and design -oriented research, this section articulates a set of 

propositions and outlines a focused research agenda. 

 

Propositions  

 

P1: Multi -module inference ensembles produce more robust decision support than single -solution systems 

under conditions of uncertainty.  

1ÖÉÜÚÛÕÌÚÚɯÏÌÙÌɯÙÌÍÌÙÚɯÕÖÛɯÖÕÓàɯÛÖɯ×ÙÌËÐÊÛÐÝÌɯÚÛÈÉÐÓÐÛàɯÉÜÛɯÛÖɯÛÏÌɯÚàÚÛÌÔɀÚɯÈÉÐÓÐÛàɯÛÖɯÚÜÙÍÈÊÌɯËÐÚÈÎÙÌÌÔÌÕÛȮɯ

accommodate alternative framings, and remain informative when assumptions are violated.  

 

P2: As the marginal cost of solution construction decreases, the optimal design tradeoff shifts from accuracy 

maximization to robustness and epistemic coverage.  

In LLM -enabled environments, retaining multiple complementary solutions becomes economically rational, 

reducing the justification for premature convergence on a single model or architecture.  

 

P3: System-level ensemble architectures outperform model -internal optimization alone in supporting 

human judgment.  
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While model -internal ensemble methods (e.g., Mixture of Experts) improve technical performance, system-

level ensembles provide additional value by making coordination, critique, and synthesis explicit and 

inspectable. 

 

 

P4: Ensemble-based evaluation frameworks reduce automation bias relative to monolithic judgment 

systems. 

By exposing disagreement among evaluatorsɭhuman or machineɭensemble judgment architectures 

encourage calibrated trust and active engagement rather than passive reliance on algorithmic authority.  

 

P5: Institutionalized ensemble judgment improves governance outcomes in high -stakes decision 

environments.  

When evaluation processes retain multiple perspectives rather than collapsing them into binary outcomes, 

organizations are better positioned to balance accountability, transparency, and adaptability over time. 

Ensemble architectures naturally support human -in-control by providing structured evidence rather than 

authoritative recommendations, preserving human decision authority while improving informati on quality.  

 

Research Agenda 

 

These propositions suggest several directions for future research appropriate to decision science and design 

science communities. 

 

First, comparative design studies  can evaluate ensemble-based decision support systems against single-

solution alternatives in controlled decision tasks, focusing not only on outcome quality but on user confidence, 

trust calibration, and decision process transparency. 

 

Second, organizational case studies  can examine how ensemble architectures affect real-world decision -

making in governance, policy, and risk -sensitive domains. Such studies would be particularly valuable in 

settings where disagreement is endemic and stakes are high. 

 

Third, design science research (DSR) efforts can instantiate and iteratively refine ensemble systems, 

examining how different orchestration mechanismsɭsuch as critique, voting, or deliberative synthesisɭshape 

decision outcomes and user behavior. 
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%ÐÕÈÓÓàȮɯÎÖÝÌÙÕÈÕÊÌɪÍÖÊÜÚÌËɯÙÌÚÌÈÙÊÏɯÊÈÕɯÌß×ÓÖÙÌɯÏÖÞɯÌÕÚÌÔÉÓÌɯÑÜËÎÔÌÕÛɯÍÙÈÔÌÞÖÙÒÚɯÐÕÛÌÙÈÊÛɯÞÐÛÏɯ

ÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÙÌÎÐÔÌÚȮɯÈÜËÐÛÈÉÐÓÐÛàɯÙÌØÜÐÙÌÔÌÕÛÚȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÌß×ÌÊÛÈÛÐÖÕÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÈÚɯ (ɯÚàÚÛÌÔÚɯ

ÉÌÊÖÔÌɯÌÔÉÌËËÌËɯÐÕɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯËÌÊÐÚÐÖÕɯ×ÙÖÊÌÚÚÌÚȭɯ%ÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÊÖÜÓËɯÌßÈÔÐÕÌɯÌÕÚÌÔÉÓÌɪÉÈÚÌËɯËÌÊÐÚÐÖÕɯ

ÚàÚÛÌÔÚɯÈÚɯÏàÉÙÐËɯÊÖÎÕÐÛÐÝÌɯÈÙÛÐÍÈÊÛÚȮɯÐÕÝÌÚÛÐÎÈÛÐÕÎɯÏÖÞɯÖÙÊÏÌÚÛÙÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚɯÚÏÈ×ÌɯÏÜÔÈÕɯÚÌÕÚÌÔÈÒÐÕÎɯ

ÖÝÌÙɯÛÐÔÌɯȹ-ÎȮɯƖƔƖƙȺȭ 

 

CONCLUSION  

 

The economics of intelligent system design have changed. When solutions are cheap to construct, diversity 

becomes a rational design objective rather than an inefficiency. Grounded in the Mixture of Experts paradigm 

and extended to the system level, multi -module inference ensembles offer a path toward more robust, 

accountable, and human-centered intelligent systems. For decision scientists, this shift invites a 

ÙÌÊÖÕÚÐËÌÙÈÛÐÖÕɯÖÍɯÞÏÈÛɯÐÛɯÔÌÈÕÚɯÛÖɯËÌÚÐÎÕɯɁÎÖÖËɂɯÚÖÓÜÛÐÖÕÚɯÐÕɯÈÕɯÈÎÌɯÞÏÌÙÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÛÚÌÓÍɯÐÚ no longer 

scarce. 
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++,ɪÈÚɪ)ÜËÎÌɯÍÖÙɯ (ɯ2ÈÍÌÛàɯ$ÝÈÓÜÈÛÐÖÕȯɯ Õɯ$ß×ÓÖÙÈÛÖÙàɯ/ÙÖÖÍɪÖÍɪ"ÖÕÊÌ×ÛɯÐÕɯ.ÙÎÈÕÐáÈÛÐÖÕÈÓɯ (ɯ&ÖÝÌÙÕÈÕÊÌ 

 

'ÈÖàÜɯ&ÜÖ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÏÎƗƔƕƚɑÕàÜȭÌËÜ 

 

)ÐÛÖÕÎɯ8Ü 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÑàƘƜƝƝɑÕàÜȭÌËÜ 

 

-ÐÕÎɯ2ÜÕ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÕÚƚƖƛƝɑÕàÜȭÌËÜ 

 

 ÕËÙÌÚɯ%ÖÙÛÐÕÖ 

-ÌÞɯ8ÖÙÒɯ4ÕÐÝÌÙÚÐÛà 

ÈÎÍƖƘƝɑÕàÜȭÌËÜ 

 

 !231 "3 

 

 ÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÚàÚÛÌÔÚɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓàɯËÌ×ÓÖàÌËɯÈÊÙÖÚÚɯ4ÕÐÛÌËɯ-ÈÛÐÖÕÚɯÖ×ÌÙÈÛÐÖÕÚȮɯàÌÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯ

ÓÈÊÒɯ×ÙÈÊÛÐÊÈÓɯÔÌÊÏÈÕÐÚÔÚɯÛÖɯÌÝÈÓÜÈÛÌɯ (ɯÚÈÍÌÛàɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÉÌÍÖÙÌɯËÌ×ÓÖàÔÌÕÛȭɯ3ÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÖÍɪÖÍɪ

ÊÖÕÊÌ×ÛɯÚÛÜËàɯÈËËÙÌÚÚÌÚɯÛÏÈÛɯÎÈ×ɯÉàɯËÌÝÌÓÖ×ÐÕÎɯÈÕËɯÛÌÚÛÐÕÎɯÈɯÓÐÎÏÛÞÌÐÎÏÛȮɯÈÜÛÖÔÈÛÌËɯ (ɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯ

ÍÙÈÔÌÞÖÙÒɯÍÖÙɯÙÌÚÖÜÙÊÌɪÊÖÕÚÛÙÈÐÕÌËɯÐÕÛÌÙÕÈÛÐÖÕÈÓɯÖÙÎÈÕÐáÈÛÐÖÕÚȭ 
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6ÌɯËÌÚÐÎÕÌËɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒɯÜÚÐÕÎɯÈÕɯ++,ɪÈÚɪÑÜËÎÌɯÈÙÊÏÐÛÌÊÛÜÙÌɯÞÐÛÏɯÛÐÌÙÌËɯÌÝÈÓÜÈÛÐÖÕɯÓÖÎÐÊȭɯ3ÏÌɯÚàÚÛÌÔɯ

ÊÖÔÉÐÕÌÚɯÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛÚɯËÌÙÐÝÌËɯÍÙÖÔɯÎÓÖÉÈÓɯÎÖÝÌÙÕÈÕÊÌɯÍÙÈÔÌÞÖÙÒÚɯȹ$4ɯ (ɯ ÊÛȮɯ-(23ɯ (ɯ1,%Ȯɯ(2.ɤ($"ɯ

ÚÛÈÕËÈÙËÚȺȮɯÙÐÚÒɪÛÐÌÙÌËɯÛÌÚÛÐÕÎɯ×ÙÖÛÖÊÖÓÚȮɯÈÕËɯÈÜÛÖÔÈÛÌËɯÚÊÖÙÐÕÎɯÈÊÙÖÚÚɯÒÌàɯÚÈÍÌÛàɯËÐÔÌÕÚÐÖÕÚȮɯÐÕÊÓÜËÐÕÎɯ

ÏÈÙÔÍÜÓÕÌÚÚȮɯÉÐÈÚȮɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÊÖÔ×ÓÐÈÕÊÌȮɯÈÕËɯÔÈÕÐ×ÜÓÈÛÐÖÕɯÙÐÚÒȭɯ3ÏÌɯÍÙÈÔÌÞÖÙÒɯÚÜ××ÖÙÛÚɯÉÖÛÏɯ /(ɪÉÈÚÌËɯ

ÈÕËɯ)2.-ɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯÞÖÙÒŘÖÞÚȮɯÌÕÈÉÓÐÕÎɯŘÌßÐÉÓÌɯÌß×ÌÙÐÔÌÕÛÈÛÐÖÕɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÚÛÈÕËÈÙËÐáÌËɯ

ÈÚÚÌÚÚÔÌÕÛɯÓÖÎÐÊȭ 

 

 ÚɯÈɯ×ÙÌÓÐÔÐÕÈÙàɯÐÕÝÌÚÛÐÎÈÛÐÖÕȮɯÞÌɯÛÌÚÛÌËɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯÈÊÙÖÚÚɯƜƛɯÚÊÌÕÈÙÐÖÚɯÛÖɯÌßÈÔÐÕÌɯÊÖÕÚÐÚÛÌÕÊàȮɯÙÐÚÒɯ

ËÐřÌÙÌÕÛÐÈÛÐÖÕȮɯÈÕËɯ×ÙÈÊÛÐÊÈÓɯÌŚÊÐÌÕÊàȭɯ1ÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯÚàÚÛÌÔɯÙÌÓÐÈÉÓàɯ×ÙÖÊÌÚÚÌÚɯÝÈÙÐÈÉÓÌɯÐÕ×ÜÛÚɯ

ȹ(""ǻƔȭƜƝȺȮɯËÌÛÌÊÛÚɯÏÐÎÏɪÙÐÚÒɯÉÌÏÈÝÐÖÙÚɯÛÏÙÖÜÎÏɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙɯËÌÛÌÊÛÐÖÕȮɯÈÕËɯ×ÙÖËÜÊÌÚɯÚÛÙÜÊÛÜÙÌËȮɯÈÜËÐÛɪ

ÙÌÈËàɯÚÈÍÌÛàɯÈÚÚÌÚÚÔÌÕÛÚȭɯ/ÙÖÊÌÚÚÐÕÎɯÛÐÔÌɯÈÝÌÙÈÎÌËɯƗȭƖɯÚÌÊÖÕËÚɯ×ÌÙɯÚÊÌÕÈÙÐÖɯÊÖÔ×ÈÙÌËɯÛÖɯƗǶɯÏÖÜÙÚɯÍÖÙɯÔÈÕÜÈÓɯ

ÙÌÝÐÌÞȮɯÚÜÎÎÌÚÛÐÕÎɯÚÐÎÕÐŗÊÈÕÛɯÌŚÊÐÌÕÊàɯÎÈÐÕÚȭ 

 

3ÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯÚÛÜËàɯÔÈÒÌÚɯÛÏÙÌÌɯÊÖÕÛÙÐÉÜÛÐÖÕÚȯɯȹƕȺɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯÍÌÈÚÐÉÐÓÐÛàɯÖÍɯÛÙÈÕÚÓÈÛÐÕÎɯ

ÈÉÚÛÙÈÊÛɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯÐÕÛÖɯÌßÌÊÜÛÈÉÓÌɯÌÝÈÓÜÈÛÐÖÕɯÊÖËÌȮɯȹƖȺɯÚÏÖÞÚɯÛÏÈÛɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÊÈÕɯ×ÙÖËÜÊÌɯ

ÊÖÕÚÐÚÛÌÕÛɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÚÈÍÌÛàɯÈÚÚÌÚÚÔÌÕÛÚȮɯÈÕËɯȹƗȺɯÐËÌÕÛÐŗÌÚɯ×ÙÈÊÛÐÊÈÓɯËÌÚÐÎÕɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯÍÖÙɯ

ÐÔ×ÓÌÔÌÕÛÐÕÎɯÚÜÊÏɯÍÙÈÔÌÞÖÙÒÚȭɯ6ÏÐÓÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÝÈÓÐËÈÛÐÖÕɯÈÎÈÐÕÚÛɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛɯÙÌÔÈÐÕÚɯÍÜÛÜÙÌɯ

ÞÖÙÒȮɯÛÏÌÚÌɯ×ÙÌÓÐÔÐÕÈÙàɯŗÕËÐÕÎÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯÈÜÛÖÔÈÛÌËȮɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯÌÝÈÓÜÈÛÐÖÕɯÙÌ×ÙÌÚÌÕÛÚɯÈɯÝÐÈÉÓÌɯ

È××ÙÖÈÊÏɯÍÖÙɯÚÜ××ÖÙÛÐÕÎɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ (ɯËÌ×ÓÖàÔÌÕÛɯËÌÊÐÚÐÖÕÚȭ 

 

*ÌàÞÖÙËÚȯɯ (ɯÎÖÝÌÙÕÈÕÊÌȮɯÈÜÛÖÔÈÛÌËɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕȮɯ++,ɪÈÚɪÑÜËÎÌȮɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛɯÚàÚÛÌÔÚȮɯÙÐÚÒɯ

ÈÚÚÌÚÚÔÌÕÛȮɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×Û 

 

(-31.#4"3(.- 

 

+ÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯȹ++,ÚȺɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÌÔÉÌËËÌËɯÐÕÛÖɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÞÖÙÒŘÖÞÚɯÛÖɯÚÜ××ÖÙÛɯÉÜÚÐÕÌÚÚɯ

×ÙÖÊÌÚÚɯÈÜÛÖÔÈÛÐÖÕȮɯÐÕÍÖÙÔÈÛÐÖÕɯÚàÕÛÏÌÚÐÚȮɯÔÜÓÛÐÓÐÕÎÜÈÓɯÊÖÔÔÜÕÐÊÈÛÐÖÕȮɯÈÕËɯËÌÊÐÚÐÖÕɪÚÜ××ÖÙÛɯÈÊÛÐÝÐÛÐÌÚȭɯ Úɯ

ÛÏÌÚÌɯÚàÚÛÌÔÚɯÔÖÝÌɯÍÙÖÔɯÌß×ÌÙÐÔÌÕÛÈÓɯÜÚÌɯÛÖɯÖ×ÌÙÈÛÐÖÕÈÓɯËÌ×ÓÖàÔÌÕÛȮɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÍÈÊÌɯÎÙÖÞÐÕÎɯ×ÙÌÚÚÜÙÌɯÛÖɯ

ÌÕÚÜÙÌɯÛÏÈÛɯ (ɪÌÕÈÉÓÌËɯ×ÙÖÊÌÚÚÌÚɯÈÙÌɯÚÈÍÌȮɯÙÌÓÐÈÉÓÌȮɯÈÕËɯÈÓÐÎÕÌËɯÞÐÛÏɯÎÖÝÌÙÕÈÕÊÌɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÌß×ÌÊÛÈÛÐÖÕÚȭɯ

3ÏÐÚɯÊÏÈÓÓÌÕÎÌɯÐÚɯ×ÈÙÛÐÊÜÓÈÙÓàɯ×ÙÖÕÖÜÕÊÌËɯÐÕɯÏÐÎÏɪÐÔ×ÈÊÛɯÌÕÝÐÙÖÕÔÌÕÛÚɯÚÜÊÏɯÈÚɯÐÕÛÌÙÕÈÛÐÖÕÈÓɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɯ

ÞÏÌÙÌɯ (ɯÚàÚÛÌÔÚɯÔÈàɯÐÕÛÌÙÈÊÛɯÞÐÛÏɯÚÌÕÚÐÛÐÝÌɯËÈÛÈȮɯËÐÝÌÙÚÌɯ×Ö×ÜÓÈÛÐÖÕÚȮɯÈÕËɯÔÐÚÚÐÖÕɪÊÙÐÛÐÊÈÓɯÚÌÙÝÐÊÌÚȭ 

 

6ÐÛÏÐÕɯÛÏÐÚɯÉÙÖÈËÌÙɯÊÖÕÛÌßÛȮɯÛÏÌɯ4ÕÐÛÌËɯ-ÈÛÐÖÕÚɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÔ×ÜÛÐÕÎɯ"ÌÕÛÙÌɯȹ4-(""ȺɯÐÚɯÈÊÛÐÝÌÓàɯÌß×ÓÖÙÐÕÎɯ

ÛÏÌɯÜÚÌɯÖÍɯ (ɯÈÎÌÕÛÚɯÞÐÛÏÐÕɯÐÛÚɯ (ɯ2ÈÕËÉÖßɯÛÖɯÚÜ××ÖÙÛɯÐÕÕÖÝÈÛÐÖÕɯÈÊÙÖÚÚɯ4-ɯÈÎÌÕÊÐÌÚȭɯ'ÖÞÌÝÌÙȮɯÞÏÐÓÌɯ

Ìß×ÌÙÐÔÌÕÛÈÛÐÖÕɯÞÐÛÏɯ++,ɪÉÈÚÌËɯÈÎÌÕÛÚɯÐÚɯÈÊÊÌÓÌÙÈÛÐÕÎȮɯÛÏÌÙÌɯÐÚɯÊÜÙÙÌÕÛÓàɯÕÖɯÚÛÈÕËÈÙËÐáÌËȮɯÓÐÎÏÛÞÌÐÎÏÛɯ

ÔÌÊÏÈÕÐÚÔɯÍÖÙɯÌÝÈÓÜÈÛÐÕÎɯÞÏÌÛÏÌÙɯÛÏÌÚÌɯÈÎÌÕÛÚɯÉÌÏÈÝÌɯÚÈÍÌÓàȮɯÊÖÕÚÐÚÛÌÕÛÓàȮɯÈÕËɯÐÕɯÈÓÐÎÕÔÌÕÛɯÞÐÛÏɯÎÓÖÉÈÓɯ (ɯ
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ÎÖÝÌÙÕÈÕÊÌɯÍÙÈÔÌÞÖÙÒÚɯÉÌÍÖÙÌɯËÌ×ÓÖàÔÌÕÛȭɯ(ÕɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍɯÚÜÊÏɯÈɯ×ÙÖÊÌÚÚȮɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕÚɯÙÐÚÒɯÉÌÊÖÔÐÕÎɯ

ÍÙÈÎÔÌÕÛÌËȮɯÐÕÊÖÕÚÐÚÛÌÕÛȮɯÈÕËɯËÐŚÊÜÓÛɯÛÖɯÈÜËÐÛȮɯÐÕÊÙÌÈÚÐÕÎɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÌß×ÖÚÜÙÌɯÛÖɯÙÌÎÜÓÈÛÖÙàȮɯÖ×ÌÙÈÛÐÖÕÈÓȮɯ

ÈÕËɯÙÌ×ÜÛÈÛÐÖÕÈÓɯÙÐÚÒÚȭ 

 

/ÙÖÉÓÌÔɯ2ÛÈÛÌÔÌÕÛ 

 

3ÏÌɯÚ×ÌÊÐŗÊɯ×ÙÖÉÓÌÔɯÈËËÙÌÚÚÌËɯÐÕɯÛÏÐÚɯ×ÙÖÑÌÊÛɯÐÚɯÛÏÌɯÓÈÊÒɯÖÍɯÈɯ×ÙÈÊÛÐÊÈÓȮɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËȮɯÈÕËɯÙÌÚÖÜÙÊÌɪ

ÌŚÊÐÌÕÛɯÔÌÛÏÖËɯÍÖÙɯÝÈÓÐËÈÛÐÕÎɯ (ɯÈÎÌÕÛɯÉÌÏÈÝÐÖÙɯÐÕɯ4-(""ɀÚɯÖ×ÌÙÈÛÐÖÕÈÓɯÊÖÕÛÌßÛȭɯ$ßÐÚÛÐÕÎɯÈ××ÙÖÈÊÏÌÚɯÛÖɯ (ɯ

ÌÝÈÓÜÈÛÐÖÕɯÖÍÛÌÕɯÙÌÓàɯÖÕɯÚÛÈÛÐÊɯ×ÙÖÔ×ÛɯÊÏÌÊÒÚȮɯÐÚÖÓÈÛÌËɯÍÜÕÊÛÐÖÕÈÓɯÛÌÚÛÚȮɯÖÙɯÌßÛÌÕÚÐÝÌɯÔÈÕÜÈÓɯÙÌÝÐÌÞÚȮɯÞÏÐÊÏɯÍÈÐÓɯ

ÛÖɯÊÈ×ÛÜÙÌɯÔÜÓÛÐɪÛÜÙÕɯÙÐÚÒÚȮɯÈËÝÌÙÚÈÙÐÈÓɯÉÌÏÈÝÐÖÙÚȮɯÖÙɯÚÜÉÛÓÌɯ×ÖÓÐÊàɯÝÐÖÓÈÛÐÖÕÚɯÛÏÈÛɯÌÔÌÙÎÌɯÛÏÙÖÜÎÏɯÐÕÛÌÙÈÊÛÐÖÕȭɯ

,ÖÙÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯ (ɯÈÚÚÜÙÈÕÊÌɯÍÙÈÔÌÞÖÙÒÚɯËÖɯÌßÐÚÛȮɯÉÜÛɯÛÏÌàɯÛà×ÐÊÈÓÓàɯÙÌØÜÐÙÌɯÓÈÙÎÌɯËÈÛÈÚÌÛÚȮɯÊÖÔ×ÓÌßɯ

ÐÕÍÙÈÚÛÙÜÊÛÜÙÌȮɯÚ×ÌÊÐÈÓÐáÌËɯÌÕÎÐÕÌÌÙÐÕÎɯÙÌÚÖÜÙÊÌÚȮɯÈÕËɯÓÌÕÎÛÏàɯÙÌÝÐÌÞɯÊàÊÓÌÚȮɯÔÈÒÐÕÎɯÛÏÌÔɯÐÔ×ÙÈÊÛÐÊÈÓɯÍÖÙɯ

ÛÌÈÔÚɯÖ×ÌÙÈÛÐÕÎɯÜÕËÌÙɯÙÌÈÓɪÞÖÙÓËɯÊÖÕÚÛÙÈÐÕÛÚȭ 

 

 ÚɯÈɯÙÌÚÜÓÛȮɯ4-(""ɯÊÜÙÙÌÕÛÓàɯÓÈÊÒÚɯÈɯÍÈÚÛȮɯÙÌ×ÌÈÛÈÉÓÌȮɯÈÕËɯÛÙÈÕÚ×ÈÙÌÕÛɯÞÈàɯÛÖɯÈÚÚÌÚÚɯÞÏÌÛÏÌÙɯ (ɯÈÎÌÕÛÚɯÔÌÌÛɯ

ÚÈÍÌÛàɯÌß×ÌÊÛÈÛÐÖÕÚȮɯÈÓÐÎÕɯÞÐÛÏɯÐÕÛÌÙÕÈÛÐÖÕÈÓɯÎÖÝÌÙÕÈÕÊÌɯÚÛÈÕËÈÙËÚȮɯÈÕËɯÙÌÔÈÐÕɯÙÖÉÜÚÛɯÜÕËÌÙɯÈËÝÌÙÚÈÙÐÈÓɯÖÙɯ

ÜÕÌß×ÌÊÛÌËɯÊÖÕËÐÛÐÖÕÚȭ 

 

/ÙÖ×ÖÚÌËɯ ××ÙÖÈÊÏɯÈÕËɯ3ÏÌÖÙàɯÖÍɯÛÏÌɯ"ÈÚÌ 

 

3ÖɯÈËËÙÌÚÚɯÛÏÐÚɯÎÈ×ȮɯÛÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÑÌÊÛɯ×ÙÖ×ÖÚÌÚɯÈɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÛÏÈÛɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌÚɯ (ɯÚÈÍÌÛàɯ

ÌÝÈÓÜÈÛÐÖÕɯÈÚɯÈɯÚÛÙÜÊÛÜÙÌËɯÉÜÚÐÕÌÚÚɯ×ÙÖÊÌÚÚɯÚÜ××ÖÙÛÌËɯÉàɯÈÜÛÖÔÈÛÐÖÕȭɯ3ÏÌɯÊÌÕÛÙÈÓɯÛÏÌÖÙàɯÖÍɯÛÏÌɯÊÈÚÌɯÐÚɯÛÏÈÛɯÈɯ

ÓÐÎÏÛÞÌÐÎÏÛȮɯÙÜÓÌɪËÙÐÝÌÕȮɯÈÕËɯËàÕÈÔÐÊÈÓÓàɯÈËÈ×ÛÐÝÌɯÌÝÈÓÜÈÛÐÖÕɯÈÎÌÕÛɯÊÈÕɯÔÌÈÕÐÕÎÍÜÓÓàɯÚÜ××ÖÙÛɯÌÈÙÓàɪÚÛÈÎÌɯ (ɯ

ÚÈÍÌÛàɯÈÚÚÌÚÚÔÌÕÛÚɯÞÐÛÏÖÜÛɯÙÌØÜÐÙÐÕÎɯÏÌÈÝàɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯÖÙɯÍÜÓÓàɯÔÈÕÜÈÓɯÙÌÝÐÌÞȭ 

 

3ÏÌɯ×ÙÖ×ÖÚÌËɯÚÖÓÜÛÐÖÕɯÐÔ×ÓÌÔÌÕÛÚɯÈɯËÜÈÓɪ×ÈÛÏɯÚÈÍÌÛàɪÛÌÚÛÐÕÎɯÞÖÙÒŘÖÞɯÛÏÈÛɯÚÜ××ÖÙÛÚɯÉÖÛÏɯȹƕȺɯÍÜÓÓàɯÈÜÛÖÔÈÛÌËɯ

 /(ɪÉÈÚÌËɯÛÌÚÛÐÕÎɯÈÕËɯȹƖȺɯÚÌÔÐɪÔÈÕÜÈÓȮɯ)2.-ɪÉÈÚÌËɯÚÊÌÕÈÙÐÖɯÜ×ÓÖÈËÚȭɯ3ÏÐÚɯËÌÚÐÎÕɯÌÕÈÉÓÌÚɯŘÌßÐÉÓÌɯ

Ìß×ÌÙÐÔÌÕÛÈÛÐÖÕɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÚÛÈÕËÈÙËÐáÌËɯÈÚÚÌÚÚÔÌÕÛɯÓÖÎÐÊȭɯ3ÏÌɯÚàÚÛÌÔɯÈ××ÓÐÌÚɯÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛÚȮɯ

ÙÐÚÒɪÈÓÐÎÕÌËɯÚÊÖÙÐÕÎȮɯÈËÈ×ÛÐÝÌɯØÜÌÙàɯÓÖÎÐÊȮɯÈÕËɯÔÜÓÛÐɪÚÊÌÕÈÙÐÖɯÌßÌÊÜÛÐÖÕɯÛÖɯÎÌÕÌÙÈÛÌɯÊÖÕÚÐÚÛÌÕÛȮɯÊÖÔ×ÈÙÈÉÓÌɯ

ÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕÚɯÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯÔÖËÌÓÚɯÈÕËɯÜÚÌɯÊÈÚÌÚȭ 

 

1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕ 

 

&ÜÐËÌËɯÉàɯÛÏÐÚɯÈ××ÙÖÈÊÏȮɯÛÏÌɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÑÌÊÛɯÌß×ÓÖÙÌÚɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÖÝÌÙÈÙÊÏÐÕÎɯÙÌÚÌÈÙÊÏɯØÜÌÚÛÐÖÕȯ 
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"ÈÕɯÈɯÓÐÎÏÛÞÌÐÎÏÛȮɯ/ÌÛÙÐɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌɯÚÜ××ÖÙÛɯÌÈÙÓàɪÚÛÈÎÌɯ (ɯÚÈÍÌÛàɯÈÚÚÌÚÚÔÌÕÛÚɯÐÕɯÈɯÛÙÈÕÚ×ÈÙÌÕÛȮɯÙÌ×ÌÈÛÈÉÓÌȮɯ

ÈÕËɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯÔÈÕÕÌÙȳ 

 

'à×ÖÛÏÌÚÐÚȯɯ 

 

 ɯÛÐÌÙÌËȮɯÈÎÌÕÛɪÉÈÚÌËɯÛÌÚÛÐÕÎɯÓÖÎÐÊɯÎÙÖÜÕËÌËɯÐÕɯÙÌÎÜÓÈÛÖÙàɯËÖÊÜÔÌÕÛÈÛÐÖÕɯÞÐÓÓɯ×ÙÖËÜÊÌɯÚÛÈÉÓÌɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÚÈÍÌÛàɯ

ÈÚÚÌÚÚÔÌÕÛÚɯÈÊÙÖÚÚɯËÐÝÌÙÚÌɯ (ɯÚÊÌÕÈÙÐÖÚȭ 

 

!ÈÊÒÎÙÖÜÕËɯÖÕɯ"ÖÙÌɯ3ÌÊÏÕÖÓÖÎà 

 

3ÏÌɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÐÚɯÉÜÐÓÛɯÖÕɯ++,ɪËÙÐÝÌÕɯÌÝÈÓÜÈÛÐÖÕɯÞÖÙÒŘÖÞÚɯÈÕËɯÌÔÌÙÎÐÕÎɯ (ɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÛÌÊÏÕÐØÜÌÚȭɯ

 ÛɯÐÛÚɯÊÖÙÌȮɯÛÏÌɯÚàÚÛÌÔɯÐÕÛÌÎÙÈÛÌÚɯÈɯÙÜÓÌɪËÙÐÝÌÕɯÊÖÔ×ÓÐÈÕÊÌɯÌÕÎÐÕÌɯÊÈ×ÈÉÓÌɯÖÍɯÌÕÊÖËÐÕÎɯÈɯÉÙÖÈËɯÈÕËɯÚÛÙÜÊÛÜÙÌËɯ

ÚÌÛɯÖÍɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÙÜÓÌÚɯËÌÙÐÝÌËɯÍÙÖÔɯÔÈÑÖÙɯ×ÜÉÓÐÊɯÍÙÈÔÌÞÖÙÒÚȮɯÐÕÊÓÜËÐÕÎɯ×ÙÐÕÊÐ×ÓÌÚɯËÙÈÞÕɯÍÙÖÔɯÛÏÌɯ$4ɯ (ɯ

 ÊÛȮɯÛÏÌɯ-(23ɯ (ɯ1ÐÚÒɯ,ÈÕÈÎÌÔÌÕÛɯ%ÙÈÔÌÞÖÙÒȮɯ(2.ɤ($"ɯÚÛÈÕËÈÙËÚȮɯ($$$ɯÎÜÐËÈÕÊÌȮɯÈÕËɯ4-$2".ɯ (ɯÌÛÏÐÊÚɯ

×ÙÐÕÊÐ×ÓÌÚȭɯ3ÏÌÚÌɯÙÜÓÌÚɯÐÕÍÖÙÔɯÏÖÞɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯÈÙÌɯÌÝÈÓÜÈÛÌËɯÈÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÚÈÍÌÛàɯËÐÔÌÕÚÐÖÕÚɯÙÈÛÏÌÙɯÛÏÈÕɯ

ÙÌÓàÐÕÎɯÖÕɯÉÐÕÈÙàɯ×ÈÚÚɬÍÈÐÓɯÊÏÌÊÒÚȭ 

 

3ÌÊÏÕÐÊÈÓÓàȮɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌɯÐÕÊÖÙ×ÖÙÈÛÌÚɯÚÌÝÌÙÈÓɯÒÌàɯÔÌÊÏÈÕÐÚÔÚȯɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÚÈÍÌÛàɯÚÊÖÙÐÕÎɯÖÕɯ

ÈɯÚÛÙÜÊÛÜÙÌËɯÕÜÔÌÙÐÊɯÚÊÈÓÌȰɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙɯËÌÛÌÊÛÐÖÕɯÛÖɯÚÜÙÍÈÊÌɯÑÈÐÓÉÙÌÈÒɪÓÐÒÌɯÖÙɯ×ÖÓÐÊàɪÉà×ÈÚÚɯ×ÈŲÌÙÕÚȰɯ

ÈËÈ×ÛÐÝÌɯÈËÝÌÙÚÈÙÐÈÓɯ×ÙÖÉÐÕÎɯÛÏÈÛɯÈËÑÜÚÛÚɯÍÖÓÓÖÞɪÜ×ɯ×ÙÖÔ×ÛÚɯÉÈÚÌËɯÖÕɯ×ÙÐÖÙɯÙÌÚ×ÖÕÚÌÚȰɯÈÕËɯÈɯÛÙÈÕÚÊÙÐ×ÛɪÉÈÚÌËɯ

ÚÛÈÛÌɯÔÈÊÏÐÕÌɯÛÏÈÛɯÛÙÈÊÒÚɯÔÜÓÛÐɪÛÜÙÕɯÐÕÛÌÙÈÊÛÐÖÕÚȭɯ ËËÐÛÐÖÕÈÓɯÍÌÈÛÜÙÌÚɯÚÜÊÏɯÈÚɯÐÕÛÌÓÓÐÎÌÕÛɯÚÛÖ××ÐÕÎɯÊÖÕËÐÛÐÖÕÚȮɯ

ÞÌÐÎÏÛÌËɯÙÐÚÒɯÈÎÎÙÌÎÈÛÐÖÕȮɯÚÊÏÌÔÈɯÝÈÓÐËÈÛÐÖÕȮɯÈÕËɯÛÙÈÊÌÈÉÓÌɯËÌÊÐÚÐÖÕɯÓÖÎÚɯÐÔ×ÙÖÝÌɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯÈÕËɯ

ÈÜËÐÛÈÉÐÓÐÛàɯÞÏÐÓÌɯÙÌÔÈÐÕÐÕÎɯÔÖËÌÓɯÈÎÕÖÚÛÐÊȭ 

 

 ××ÓàÐÕÎɯÛÏÐÚɯÛÌÊÏÕÖÓÖÎàɯÛÖɯÛÏÌɯ4-(""ɯÊÖÕÛÌßÛɯÖřÌÙÚɯÚÌÝÌÙÈÓɯÛÈÕÎÐÉÓÌɯÉÌÕÌŗÛÚȭɯ%ÐÙÚÛȮɯÐÛɯÐÕÛÙÖËÜÊÌÚɯÊÖÕÚÐÚÛÌÕÊàɯ

ÈÕËɯÚÛÈÕËÈÙËÐáÈÛÐÖÕɯÐÕÛÖɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕÚɯÛÏÈÛɯÈÙÌɯÊÜÙÙÌÕÛÓàɯÊÖÕËÜÊÛÌËɯÐÕɯÈËɯÏÖÊɯÞÈàÚȭɯ2ÌÊÖÕËȮɯÐÛɯÙÌËÜÊÌÚɯ

ÙÌÓÐÈÕÊÌɯÖÕɯÔÈÕÜÈÓɯÙÌÝÐÌÞɯÉàɯÈÜÛÖÔÈÛÐÕÎɯÙÌ×ÌÛÐÛÐÝÌɯÛÌÚÛÐÕÎɯÛÈÚÒÚɯÞÏÐÓÌɯ×ÙÌÚÌÙÝÐÕÎɯÏÜÔÈÕɯÖÝÌÙÚÐÎÏÛȭɯ3ÏÐÙËȮɯÐÛɯ

ÌÕÏÈÕÊÌÚɯÛÙÈÕÚ×ÈÙÌÕÊàɯÛÏÙÖÜÎÏɯÚÛÙÜÊÛÜÙÌËɯÚÊÖÙÐÕÎȮɯÛÙÈÊÌÈÉÓÌɯÓÖÎÚȮɯÈÕËɯÈÜËÐÛɪÙÌÈËàɯÙÌ×ÖÙÛÚȭɯ%ÐÕÈÓÓàȮɯÛÏÌɯËÜÈÓɪ

×ÈÛÏɯËÌÚÐÎÕɯÚÜ××ÖÙÛÚɯÉÖÛÏɯÌÈÙÓàɯÌß×ÌÙÐÔÌÕÛÈÛÐÖÕɯÈÕËɯÍÜÛÜÙÌɯÐÕÛÌÎÙÈÛÐÖÕɯÐÕÛÖɯÛÏÌɯ4-(""ɯ (ɯ2ÈÕËÉÖßȮɯÈÓÓÖÞÐÕÎɯ

ÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯ×ÙÖÊÌÚÚɯÛÖɯÚÊÈÓÌɯÈÚɯ (ɯÈËÖ×ÛÐÖÕɯÌß×ÈÕËÚȭ 

 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÈËËÙÌÚÚÌÚɯÈɯ×ÙÈÊÛÐÊÈÓɯÎÈ×ɯÐÕɯ (ɯÎÖÝÌÙÕÈÕÊÌȯɯÏÖÞɯÊÈÕɯÙÌÚÖÜÙÊÌɪÊÖÕÚÛÙÈÐÕÌËɯÖÙÎÈÕÐáÈÛÐÖÕÚɯØÜÐÊÒÓàɯ

ÌÝÈÓÜÈÛÌɯ (ɯÚàÚÛÌÔÚɯÍÖÙɯÚÈÍÌÛàɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÉÌÍÖÙÌɯËÌ×ÓÖàÔÌÕÛȳɯ6Ìɯ×ÙÌÚÌÕÛɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×Ûɯ

ÛÏÈÛɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÍÌÈÚÐÉÐÓÐÛàɯÖÍɯÈÜÛÖÔÈÛÌËɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÜÚÐÕÎɯÌßÐÚÛÐÕÎɯ++,ɯÛÌÊÏÕÖÓÖÎàȭɯ1ÈÛÏÌÙɯÛÏÈÕɯ
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ÊÓÈÐÔÐÕÎɯÛÖɯÚÖÓÝÌɯ (ɯÚÈÍÌÛàɯÊÖÔ×ÙÌÏÌÕÚÐÝÌÓàȮɯÛÏÐÚɯÞÖÙÒɯÌÚÛÈÉÓÐÚÏÌÚɯÛÏÈÛɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯÌÝÈÓÜÈÛÐÖÕɯÊÈÕɯÉÌɯ

Ö×ÌÙÈÛÐÖÕÈÓÐáÌËɯÈÕËɯÐËÌÕÛÐŗÌÚɯÒÌàɯËÌÚÐÎÕɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯÈÕËɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏɯÕÌÌËÚȭ 

 

.ÜÙɯÊÖÕÛÙÐÉÜÛÐÖÕɯÐÚɯÛÏÙÌÌÍÖÓËȯɯȹƕȺɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÈɯÔÌÛÏÖËɯÍÖÙɯÛÙÈÕÚÓÈÛÐÕÎɯÈÉÚÛÙÈÊÛɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯÐÕÛÖɯ

ÌßÌÊÜÛÈÉÓÌɯÊÖËÌȮɯȹƖȺɯÚÏÖÞÐÕÎɯÛÏÈÛɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯÊÈÕɯ×ÙÖËÜÊÌɯÊÖÕÚÐÚÛÌÕÛɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÌÝÈÓÜÈÛÐÖÕÚȮɯ

ÈÕËɯȹƗȺɯÐËÌÕÛÐÍàÐÕÎɯ×ÙÈÊÛÐÊÈÓɯÊÏÈÓÓÌÕÎÌÚɯÈÕËɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯÛÏÐÚɯÈ××ÙÖÈÊÏȭɯ ÚɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÖÍɪÖÍɪ

ÊÖÕÊÌ×ÛɯÚÛÜËàȮɯÛÏÐÚɯÞÖÙÒɯ×ÙÐÖÙÐÛÐáÌÚɯÌÚÛÈÉÓÐÚÏÐÕÎɯÍÌÈÚÐÉÐÓÐÛàɯÖÝÌÙɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÝÈÓÐËÈÛÐÖÕȮɯÞÐÛÏɯŗÕËÐÕÎÚɯ

ÐÕÛÌÕËÌËɯÛÖɯÐÕÍÖÙÔɯÉÖÛÏɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÈÕËɯÙÌÚÌÈÙÊÏÌÙÚȭ 

 

+(3$1 341$ɯ1$5($6 

 

3ÏÌɯÙÈ×ÐËɯËÌ×ÓÖàÔÌÕÛɯÖÍɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÐÕɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÕÛÌßÛÚɯÏÈÚɯÊÙÌÈÛÌËɯÈÕɯÜÙÎÌÕÛɯÕÌÌËɯÍÖÙɯ

ÚàÚÛÌÔÈÛÐÊɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÍÙÈÔÌÞÖÙÒÚȭɯ3ÏÐÚɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÌßÈÔÐÕÌÚɯÛÏÙÌÌɯÐÕÛÌÙÊÖÕÕÌÊÛÌËɯÙÌÚÌÈÙÊÏɯ

ÚÛÙÌÈÔÚȯɯȹƕȺɯ (ɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÔÌÛÏÖËÖÓÖÎÐÌÚȮɯȹƖȺɯ++,ɪÈÚɪÑÜËÎÌɯÈÙÊÏÐÛÌÊÛÜÙÌÚȮɯÈÕËɯȹƗȺɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ (ɯ

ÎÖÝÌÙÕÈÕÊÌɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ!àɯÚàÕÛÏÌÚÐáÐÕÎɯŗÕËÐÕÎÚɯÈÊÙÖÚÚɯÛÏÌÚÌɯËÖÔÈÐÕÚȮɯÞÌɯÌÚÛÈÉÓÐÚÏɯÛÏÌɯÛÏÌÖÙÌÛÐÊÈÓɯ

ÍÖÜÕËÈÛÐÖÕɯÍÖÙɯÈÜÛÖÔÈÛÌËȮɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯÚÈÍÌÛàɯÛÌÚÛÐÕÎȭ 

 

 (ɯ2ÈÍÌÛàɯ$ÝÈÓÜÈÛÐÖÕɯ%ÙÈÔÌÞÖÙÒÚ 

 

3ÙÈËÐÛÐÖÕÈÓɯ (ɯÌÝÈÓÜÈÛÐÖÕɯÈ××ÙÖÈÊÏÌÚɯÏÈÝÌɯÍÖÊÜÚÌËɯÖÕɯ×ÌÙÍÖÙÔÈÕÊÌɯÔÌÛÙÐÊÚɯÚÜÊÏɯÈÚɯÈÊÊÜÙÈÊàɯÈÕËɯÌŚÊÐÌÕÊàȮɯ

ÉÜÛɯÛÏÌɯÌÔÌÙÎÌÕÊÌɯÖÍɯÎÌÕÌÙÈÛÐÝÌɯ (ɯËÌÔÈÕËÚɯÌß×ÈÕËÌËɯÈÚÚÌÚÚÔÌÕÛɯÊÙÐÛÌÙÐÈɯȹ!ÖÔÔÈÚÈÕÐɯÌÛɯÈÓȭȮɯƖƔƖƕȺȭɯ1ÌÊÌÕÛɯ

ÞÖÙÒɯÏÈÚɯÌÔ×ÏÈÚÐáÌËɯÛÏÌɯÕÌÌËɯÍÖÙɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÚ×ÈÕÕÐÕÎɯÛÌÊÏÕÐÊÈÓɯÙÖÉÜÚÛÕÌÚÚȮɯÌÛÏÐÊÈÓɯ

ÈÓÐÎÕÔÌÕÛȮɯÈÕËɯÙÌÎÜÓÈÛÖÙàɯÊÖÔ×ÓÐÈÕÊÌɯȹ!ÙÜÕËÈÎÌɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ3ÏÌɯ (ɯÐÕËÜÚÛÙàɯÏÈÚɯÛÙÈÕÚÐÛÐÖÕÌËɯÐÕÛÖɯÈÕɯÌÙÈɯÖÍɯ

Ɇ1ÌÎÜÓÈÛÖÙàɯ1ÌÈÓÐÚÔɆɯÞÏÌÙÌɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÔÜÚÛɯÈËÏÌÙÌɯÛÖɯ×ÙÐÕÊÐ×ÓÌÚɯÖÍɯɆ3ÙÜÚÛÞÖÙÛÏàɯ (Ɇɯȹ%ÓÖÙÐËÐɯÌÛɯÈÓȭȮɯƖƔƕƜȺɯ

ÞÏÐÓÌɯÔÌÌÛÐÕÎɯÌÔÌÙÎÐÕÎɯÊÖÔ×ÓÐÈÕÊÌɯÙÌØÜÐÙÌÔÌÕÛÚɯÚÜÊÏɯÈÚɯ(2.ɤ($"ɯƘƖƔƔƕɯÈÕËɯÛÏÌɯ$4ɯ (ɯ ÊÛɯȹ$ÜÙÖ×ÌÈÕɯ

/ÈÙÓÐÈÔÌÕÛȮɯƖƔƖƘȺȭ 

 

#ÌÚ×ÐÛÌɯ×ÙÖÓÐÍÌÙÈÛÐÖÕɯÖÍɯÏÐÎÏɪÓÌÝÌÓɯÌÛÏÐÊÈÓɯÎÜÐËÌÓÐÕÌÚȮɯÈɯÚÐÎÕÐŗÊÈÕÛɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÎÈ×ɯÙÌÔÈÐÕÚɯȹ1ÈÑÐɯÌÛɯÈÓȭȮɯ

ƖƔƖƔȺȭɯ3ÙÈËÐÛÐÖÕÈÓɯÛÌÚÛÐÕÎɯÔÌÛÏÖËÖÓÖÎÐÌÚɯÙÌÓàɯÖÕɯÚÛÈÛÐÊɯËÈÛÈÚÌÛÚɯÛÏÈÛɯÍÈÐÓɯÛÖɯÊÈ×ÛÜÙÌɯÛÏÌɯËàÕÈÔÐÊȮɯÊÖÕÛÌßÛɪ

ËÌ×ÌÕËÌÕÛɯÙÐÚÒÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÊÖÕÝÌÙÚÈÛÐÖÕÈÓɯ (ɯÚàÚÛÌÔÚɯȹ6ÌÐËÐÕÎÌÙɯÌÛɯÈÓȭȮɯƖƔƖƕȺȭɯ%ÜÙÛÏÌÙÔÖÙÌȮɯÔÖÚÛɯ

ÌÝÈÓÜÈÛÐÖÕɯ×ÙÖÊÌÚÚÌÚɯÙÌÔÈÐÕɯ×ÙÖ×ÙÐÌÛÈÙàɯÈÕËɯÖ×ÈØÜÌȮɯÊÙÌÈÛÐÕÎɯÊÏÈÓÓÌÕÎÌÚɯÍÖÙɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÕËɯÛÙÜÚÛɯȹ-ÖÉÓÌȮɯ

ƖƔƕƜȺȭɯ3ÏÐÚɯÎÈ×ɯÔÖÛÐÝÈÛÌÚɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÛÙÈÕÚ×ÈÙÌÕÛȮɯËÖÊÜÔÌÕÛɪÎÙÖÜÕËÌËɯÌÝÈÓÜÈÛÐÖÕɯÍÙÈÔÌÞÖÙÒÚɯÛÏÈÛɯ

ÊÈÕɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌɯÈÉÚÛÙÈÊÛɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚȭ 

 

++,ɪÈÚɪ)ÜËÎÌɯ ÙÊÏÐÛÌÊÛÜÙÌÚ 
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1ÌÊÌÕÛɯÙÌÚÌÈÙÊÏɯÏÈÚɯÌß×ÓÖÙÌËɯÜÚÐÕÎɯÈËÝÈÕÊÌËɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÈÚɯÈÜÛÖÔÈÛÌËɯÌÝÈÓÜÈÛÖÙÚȮɯÓÌÝÌÙÈÎÐÕÎɯÛÏÌÐÙɯ

ÚÌÔÈÕÛÐÊɯÜÕËÌÙÚÛÈÕËÐÕÎɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÛÖɯÈÚÚÌÚÚɯ (ɯÖÜÛ×ÜÛÚɯȹ9ÏÌÕÎɯÌÛɯÈÓȭȮɯƖƔƖƗȺȭɯ3ÏÐÚɯɆ++,ɪÈÚɪÑÜËÎÌɆɯ×ÈÙÈËÐÎÔɯ

ÖřÌÙÚɯÈËÝÈÕÛÈÎÌÚɯÖÝÌÙɯÛÙÈËÐÛÐÖÕÈÓɯÙÜÓÌɪÉÈÚÌËɯÚàÚÛÌÔÚɯÉàɯÐÕÛÌÙ×ÙÌÛÐÕÎɯÕÜÈÕÊÌËɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÕËɯÊÖÕÛÌßÛÜÈÓɯ

ÍÈÊÛÖÙÚȭɯ9ÏÌÕÎɯÌÛɯÈÓȭɯȹƖƔƖƗȺɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÊÈ×ÈÉÓÌɯ++,ÚɯÊÈÕɯÈÊÏÐÌÝÌɯÚÜÉÚÛÈÕÛÐÈÓɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯÏÜÔÈÕɯ

Ìß×ÌÙÛÚɯÐÕɯÊÖÕÝÌÙÚÈÛÐÖÕÈÓɯÌÝÈÓÜÈÛÐÖÕɯÛÈÚÒÚȮɯÚÜÎÎÌÚÛÐÕÎɯÝÐÈÉÐÓÐÛàɯÍÖÙɯÈÜÛÖÔÈÛÌËɯÈÚÚÌÚÚÔÌÕÛɯÈ××ÓÐÊÈÛÐÖÕÚȭ 

3ÏÌɯÛÌÊÏÕÐÊÈÓɯÈÙÊÏÐÛÌÊÛÜÙÌɯÖÍɯ++,ɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯÚàÚÛÌÔÚɯÛà×ÐÊÈÓÓàɯÐÕÊÖÙ×ÖÙÈÛÌÚɯÚÛÙÜÊÛÜÙÌËɯ×ÙÖÔ×ÛÐÕÎɯ

ÚÛÙÈÛÌÎÐÌÚɯȹ6ÌÐɯÌÛɯÈÓȭȮɯƖƔƖƖȺȮɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙɯËÌÛÌÊÛÐÖÕɯÍÖÙɯÐËÌÕÛÐÍàÐÕÎɯ×ÖÓÐÊàɯÝÐÖÓÈÛÐÖÕÚɯȹ/ÌÙÌáɯÌÛɯÈÓȭȮɯƖƔƖƖȺȮɯÈÕËɯ

ÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÚÊÖÙÐÕÎɯÍÙÈÔÌÞÖÙÒÚȭɯ3ÖɯÈËËÙÌÚÚɯÚÛÖÊÏÈÚÛÐÊɯÝÈÙÐÈÉÐÓÐÛàȮɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕÚɯÌÔ×ÓÖàɯŗßÌËɯ

ÛÌÔ×ÌÙÈÛÜÙÌɯ×ÈÙÈÔÌÛÌÙÚɯÈÕËɯÚÌÌËɯÊÖÕÛÙÖÓɯÛÖɯÌÕÚÜÙÌɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯȹ!ÖÔÔÈÚÈÕÐɯÌÛɯÈÓȭȮɯƖƔƖƕȺȭɯ'ÖÞÌÝÌÙȮɯ

ÊÏÈÓÓÌÕÎÌÚɯÙÌÔÈÐÕɯÙÌÎÈÙËÐÕÎɯÊÈÓÐÉÙÈÛÐÖÕȮɯÉÐÈÚɯ×ÙÖ×ÈÎÈÛÐÖÕȮɯÈÕËɯÛÏÌɯÕÌÌËɯÍÖÙɯÏÜÔÈÕɯÖÝÌÙÚÐÎÏÛɯÐÕɯÈÔÉÐÎÜÖÜÚɯ

ÊÈÚÌÚɯȹ,ġÒÈÕËÌÙɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭ 

 

.ÙÎÈÕÐáÈÛÐÖÕÈÓɯ (ɯ&ÖÝÌÙÕÈÕÊÌɯÈÕËɯ#ÌÊÐÚÐÖÕɯ2Ü××ÖÙÛ 

 

%ÙÖÔɯÈÕɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÙÌØÜÐÙÌÚɯ×ÙÈÊÛÐÊÈÓɯÛÖÖÓÚɯÛÏÈÛɯÚÜ××ÖÙÛɯËÌ×ÓÖàÔÌÕÛɯËÌÊÐÚÐÖÕÚɯ

ÜÕËÌÙɯÜÕÊÌÙÛÈÐÕÛàɯȹ)ÈÕÚÚÌÕɯÌÛɯÈÓȭȮɯƖƔƖƔȺȭɯ#ÌÊÐÚÐÖÕɯÚÜ××ÖÙÛɯÚàÚÛÌÔÚɯȹ#22ȺɯÓÐÛÌÙÈÛÜÙÌɯÌÔ×ÏÈÚÐáÌÚɯÛÏÌɯÐÔ×ÖÙÛÈÕÊÌɯ

ÖÍɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàȮɯÈÕËɯÏÜÔÈÕɪ (ɯÊÖÓÓÈÉÖÙÈÛÐÖÕɯÐÕɯÏÐÎÏɪÚÛÈÒÌÚɯÊÖÕÛÌßÛÚɯȹ2ÏÐÔɯÌÛɯÈÓȭȮɯƖƔƔƖȺȭɯ,ÜÓÛÐɪ

ÊÙÐÛÌÙÐÈɯËÌÊÐÚÐÖÕɯÈÕÈÓàÚÐÚɯȹ,"# ȺɯÍÙÈÔÌÞÖÙÒÚɯ×ÙÖÝÐËÌɯÚÛÙÜÊÛÜÙÌËɯÈ××ÙÖÈÊÏÌÚɯÍÖÙɯÌÝÈÓÜÈÛÐÕÎɯÈÓÛÌÙÕÈÛÐÝÌÚɯ

ÈÊÙÖÚÚɯÊÖÔ×ÌÛÐÕÎɯÖÉÑÌÊÛÐÝÌÚɯȹ!ÌÓÛÖÕɯȫɯ2ÛÌÞÈÙÛȮɯƖƔƔƖȺȮɯÖřÌÙÐÕÎɯÊÖÕÊÌ×ÛÜÈÓɯÍÖÜÕËÈÛÐÖÕÚɯÍÖÙɯÚÈÍÌÛàɯÈÚÚÌÚÚÔÌÕÛɯ

ÈÙÊÏÐÛÌÊÛÜÙÌÚȭ 

 

 ÜÛÖÔÈÛÌËɯÎÖÝÌÙÕÈÕÊÌɯÈÎÌÕÛÚɯÛÏÈÛɯÜÛÐÓÐáÌɯ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌɯÙÌÎÜÓÈÛÖÙàɯËÖÊÜÔÌÕÛÚɭÚÜÊÏɯÈÚɯÛÏÌɯ-(23ɯ (ɯ1ÐÚÒɯ

,ÈÕÈÎÌÔÌÕÛɯ%ÙÈÔÌÞÖÙÒɯȹ-(23ȮɯƖƔƖƗȺɯÈÕËɯÛÏÌɯ$4ɯ (ɯ ÊÛɭÊÈÕɯÚÌÙÝÌɯÈÚɯɆÎÙÖÜÕËɯÛÙÜÛÏɆɯÍÖÙɯÛÌÚÛÐÕÎȮɯÉÙÐËÎÐÕÎɯÛÏÌɯ

ÎÈ×ɯÉÌÛÞÌÌÕɯ×ÖÓÐÊàɯÈÕËɯÛÌÊÏÕÐÊÈÓɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ3ÏÌɯÏàÉÙÐËɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯȹ'(3+ȺɯÈ××ÙÖÈÊÏɯÊÖÔÉÐÕÌÚɯ

ÈÜÛÖÔÈÛÌËɯÚÊÙÌÌÕÐÕÎɯÍÖÙɯÙÖÜÛÐÕÌɯÊÈÚÌÚɯÞÐÛÏɯÌß×ÌÙÛɯÙÌÝÐÌÞɯÍÖÙɯÊÖÔ×ÓÌßɯÌÛÏÐÊÈÓɯÌËÎÌɯÊÈÚÌÚɯȹ,ġÒÈÕËÌÙɯÌÛɯÈÓȭȮɯ

ƖƔƖƖȺȮɯÖ×ÛÐÔÐáÐÕÎɯÉÖÛÏɯÌŚÊÐÌÕÊàɯÈÕËɯÈÜÛÏÖÙÐÛàȭ 

 

6ÐÛÏÐÕɯÐÕÛÌÙÕÈÛÐÖÕÈÓɯÖÙÎÈÕÐáÈÛÐÖÕÚȮɯÚÛÈÕËÈÙËÐáÌËɯÚÊÌÕÈÙÐÖɪÉÈÚÌËɯÛÌÚÛÐÕÎɯÌÕÈÉÓÌÚɯÙÌ×ÙÖËÜÊÐÉÓÌɯÊÙÖÚÚɪÔÖËÌÓɯ

ÊÖÔ×ÈÙÐÚÖÕɯÈÕËɯÊÖÕÚÐÚÛÌÕÛɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯȹ2ÙÐÝÈÚÛÈÝÈɯÌÛɯÈÓȭȮɯƖƔƖƖȺȭɯ+ÖÎÐÊɪËÙÐÝÌÕɯÌÝÈÓÜÈÛÐÖÕɯÍÙÈÔÌÞÖÙÒÚɯÏÈÝÌɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÍÌÈÚÐÉÐÓÐÛàɯÐÕɯ×ÜÉÓÐÊɯÚÌÊÛÖÙɯÊÖÕÛÌßÛÚɯÍÖÙɯÚÊÙÌÌÕÐÕÎɯ (ɯÚàÚÛÌÔÚɯÈÎÈÐÕÚÛɯÕÌÜÛÙÈÓÐÛàȮɯÍÈÐÙÕÌÚÚȮɯÈÕËɯ

ÊÖÔ×ÓÐÈÕÊÌɯÙÌØÜÐÙÌÔÌÕÛÚȭɯ'ÖÞÌÝÌÙȮɯÛÙÈÕÚÍÌÙÈÉÐÓÐÛàɯÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÊÖÕÛÌßÛÚɯÈÕËɯÜÚÌɯÊÈÚÌÚɯ

ÙÌØÜÐÙÌÚɯÍÜÙÛÏÌÙɯÝÈÓÐËÈÛÐÖÕȭ 

 

1ÌÚÌÈÙÊÏɯ&È×ɯÈÕËɯ/ÖÚÐÛÐÖÕÐÕÎ 
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6ÏÐÓÌɯÌßÐÚÛÐÕÎɯÓÐÛÌÙÈÛÜÙÌɯÌÚÛÈÉÓÐÚÏÌÚɯÛÏÌÖÙÌÛÐÊÈÓɯÍÖÜÕËÈÛÐÖÕÚɯÍÖÙɯ (ɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÈÕËɯËÌÔÖÕÚÛÙÈÛÌÚɯ

ÊÖÔ×ÖÕÌÕÛɯÛÌÊÏÕÖÓÖÎÐÌÚȮɯÈɯÎÈ×ɯÙÌÔÈÐÕÚɯÐÕɯ×ÙÈÊÛÐÊÈÓȮɯÙÌÚÖÜÙÊÌɪÌŚÊÐÌÕÛɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕÚɯÚÜÐÛÈÉÓÌɯÍÖÙɯ

ÐÕÛÌÙÕÈÛÐÖÕÈÓɯÖÙÎÈÕÐáÈÛÐÖÕÚȭɯ"ÜÙÙÌÕÛɯÍÙÈÔÌÞÖÙÒÚɯÌÐÛÏÌÙɯÙÌØÜÐÙÌɯÌßÛÌÕÚÐÝÌɯÐÕÍÙÈÚÛÙÜÊÛÜÙÌɯÈÕËɯÚ×ÌÊÐÈÓÐáÌËɯ

Ìß×ÌÙÛÐÚÌɯȹ!ÙÜÕËÈÎÌɯÌÛɯÈÓȭȮɯƖƔƖƔȰɯ2ÙÐÝÈÚÛÈÝÈɯÌÛɯÈÓȭȮɯƖƔƖƖȺɯÖÙɯÓÈÊÒɯÈÓÐÎÕÔÌÕÛɯÞÐÛÏɯÍÖÙÔÈÓɯÎÖÝÌÙÕÈÕÊÌɯÚÛÈÕËÈÙËÚȭɯ

3ÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯÞÖÙÒɯÈËËÙÌÚÚÌÚɯÛÏÐÚɯÎÈ×ɯÉàɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÏÖÞɯ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌɯÎÖÝÌÙÕÈÕÊÌɯËÖÊÜÔÌÕÛÚɯÊÈÕɯ

ÉÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÐÕÛÖɯÈÕɯÌßÌÊÜÛÈÉÓÌȮɯÛÐÌÙÌËɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌɯÛÏÈÛɯÉÈÓÈÕÊÌÚɯÈÜÛÖÔÈÛÐÖÕɯÞÐÛÏɯÏÜÔÈÕɯ

ÖÝÌÙÚÐÎÏÛȭɯ!àɯÉÙÐËÎÐÕÎɯ×ÖÓÐÊàɯÈÕËɯ×ÙÈÊÛÐÊÌɯÛÏÙÖÜÎÏɯÈɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯ

ÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯÛÏÌɯÌÔÌÙÎÐÕÎɯŗÌÓËɯÖÍɯÖ×ÌÙÈÛÐÖÕÈÓɯ (ɯÎÖÝÌÙÕÈÕÊÌȭ 

 

,$3'.#2 

 

3ÏÐÚɯÚÌÊÛÐÖÕɯËÌÚÊÙÐÉÌÚɯÛÏÌɯËÌÚÐÎÕɯÈÕËɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖÍɯÛÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×Ûɯ (ɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÚàÚÛÌÔȮɯÞÐÛÏɯ

ÌÔ×ÏÈÚÐÚɯÖÕɯÏÖÞɯ×ÜÉÓÐÊɯÎÖÝÌÙÕÈÕÊÌɯËÖÊÜÔÌÕÛÈÛÐÖÕɯÞÈÚɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÐÕÛÖɯÌßÌÊÜÛÈÉÓÌɯÛÌÚÛÚȮɯÏÖÞɯ×ÙÖÔ×ÛÚɯ

ÈÕËɯËÈÛÈɯÞÌÙÌɯÚÛÙÜÊÛÜÙÌËɯÍÖÙɯÔÖËÌÓɯÌÝÈÓÜÈÛÐÖÕȮɯÈÕËɯÏÖÞɯÛÏÌɯÚàÚÛÌÔɯÞÈÚɯÛÌÚÛÌËɯÍÖÙɯÙÌ×ÌÈÛÈÉÐÓÐÛàȮɯÛÙÈÕÚ×ÈÙÌÕÊàȮɯ

ÈÕËɯ×ÙÈÊÛÐÊÈÓɯÜÚÌÍÜÓÕÌÚÚȭɯ3ÏÌɯÔÌÛÏÖËÖÓÖÎàɯÍÖÊÜÚÌÚɯÖÕɯÛÏÌɯÊÖÕÚÛÙÜÊÛÐÖÕɯÖÍɯÈɯ/ÌÛÙÐɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌɯÈÕËɯ

ÈɯÚÛÙÜÊÛÜÙÌËɯÛÌÚÛÐÕÎɯ×ÙÖÊÌÚÚȭ 

 

3ÏÐÚɯÙÌÚÌÈÙÊÏɯÍÖÓÓÖÞÚɯÈɯËÌÚÐÎÕɯÚÊÐÌÕÊÌɯÈ××ÙÖÈÊÏɯȹ'ÌÝÕÌÙɯÌÛɯÈÓȭȮɯƖƔƔƘȺȮɯÍÖÊÜÚÐÕÎɯÖÕɯÛÏÌɯɆÉÜÐÓËɆɯÈÕËɯÐÕÐÛÐÈÓɯ

ɆÌÝÈÓÜÈÛÌɆɯ×ÏÈÚÌÚɯÈ××ÙÖ×ÙÐÈÛÌɯÍÖÙɯÌß×ÓÖÙÈÛÖÙàɯÙÌÚÌÈÙÊÏȭɯ ÚɯÈɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛȮɯÛÏÌɯÚÛÜËàɯÌÔ×ÏÈÚÐáÌÚɯ

ËÌÔÖÕÚÛÙÈÛÐÕÎɯÍÌÈÚÐÉÐÓÐÛàɯÈÕËɯÐËÌÕÛÐÍàÐÕÎɯËÌÚÐÎÕɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯÙÈÛÏÌÙɯÛÏÈÕɯÌÚÛÈÉÓÐÚÏÐÕÎɯÚÛÈÛÐÚÛÐÊÈÓɯ

ÎÌÕÌÙÈÓÐáÈÉÐÓÐÛàȭɯ.ÜÙɯÌÝÈÓÜÈÛÐÖÕɯÚÛÙÈÛÌÎàɯÌßÈÔÐÕÌÚȯɯȹƕȺɯÊÖÕÚÐÚÛÌÕÊàɯɪɯÊÈÕɯÛÏÌɯÚàÚÛÌÔɯ×ÙÖËÜÊÌɯÚÛÈÉÓÌɯ

ÌÝÈÓÜÈÛÐÖÕÚȳɯȹƖȺɯËÐřÌÙÌÕÛÐÈÛÐÖÕɯɪɯËÖÌÚɯÐÛɯËÐÚÛÐÕÎÜÐÚÏɯÉÌÛÞÌÌÕɯÙÐÚÒɯÓÌÝÌÓÚȳɯȹƗȺɯÛÙÈÕÚ×ÈÙÌÕÊàɯɪɯÈÙÌɯËÌÊÐÚÐÖÕÚɯ

ÛÙÈÊÌÈÉÓÌȳɯÈÕËɯȹƘȺɯ×ÙÈÊÛÐÊÈÓÐÛàɯɪɯËÖÌÚɯÐÛɯÖřÌÙɯÈËÝÈÕÛÈÎÌÚɯÖÝÌÙɯÔÈÕÜÈÓɯÙÌÝÐÌÞȳɯ"ÖÔ×ÙÌÏÌÕÚÐÝÌɯÝÈÓÐËÈÛÐÖÕɯ

ÈÎÈÐÕÚÛɯÌß×ÌÙÛɯÑÜËÎÔÌÕÛɯÐÚɯÙÌÚÌÙÝÌËɯÍÖÙɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏȭ 

 

/ÙÖÖÍɯÖÍɯ"ÖÕÊÌ×Ûɯ ××ÙÖÈÊÏ 

 

6ÌɯÉÜÐÓÛɯÛÏÌɯ/ÌÛÙÐɯ%ÙÈÔÌÞÖÙÒȮɯÈɯÚÌÔÐɪÈÜÛÖÔÈÛÌËɯ (ɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÚàÚÛÌÔɯËÌÚÐÎÕÌËɯÈÚɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯ

ËÌÔÖÕÚÛÙÈÛÐÖÕɯÛÏÈÛɯÈÉÚÛÙÈÊÛɯÙÌÎÜÓÈÛÖÙàɯ×ÙÐÕÊÐ×ÓÌÚɯÊÈÕɯÉÌɯÊÖÕÝÌÙÛÌËɯÐÕÛÖɯÌßÌÊÜÛÈÉÓÌɯÊÖËÌȭɯ3ÏÌɯÚàÚÛÌÔɯÞÈÚɯ

ËÌÝÌÓÖ×ÌËɯÜÚÐÕÎɯÈɯÔÜÓÛÐɪËÐÔÌÕÚÐÖÕÈÓɯÌÝÈÓÜÈÛÐÖÕɯÈÙÊÏÐÛÌÊÛÜÙÌȮɯÜÛÐÓÐáÐÕÎɯ"ÓÈÜËÌɯƘɯ2ÖÕÕÌÛɯÈÚɯÛÏÌɯÚ×ÌÊÐÈÓÐáÌËɯ

Ɇ)ÜËÎÌɯ,ÖËÌÓȭɆ 

 

3ÏÌɯÛÖÖÓɯÍÌÈÛÜÙÌÚɯÈɯËÜÈÓɪ×ÈÛÏɯÐÕÎÌÚÛÐÖÕɯÌÕÎÐÕÌȯɯÖÕÌɯÍÖÙɯÙÌÈÓɪÛÐÔÌɯ /(ɪÉÈÚÌËɯÔÖËÌÓɯ×ÙÖÉÐÕÎɯÈÕËɯÈÕÖÛÏÌÙɯÍÖÙɯ

ÚÛÙÜÊÛÜÙÌËɯ)2.-ɯÓÖÎɯÈÕÈÓàÚÐÚȭɯ3ÖɯÉÜÐÓËɯÛÏÐÚȮɯÞÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÛÏÌɯ$4ɯ (ɯ ÊÛɀÚɯÙÐÚÒɯÛÈßÖÕÖÔàɯÐÕÛÖɯÈɯÚÌÛɯÖÍɯ

Ú×ÌÊÐÈÓÐáÌËɯɆ$ß×ÌÙÛɯ ÎÌÕÛÚɆɯÛÏÈÛɯÈÕÈÓàáÌɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯÈÊÙÖÚÚɯËÐÔÌÕÚÐÖÕÚɯÚÜÊÏɯÈÚɯ'ÈÓÓÜÊÐÕÈÛÐÖÕȮɯ#ÌÊÌ×ÛÐÖÕȮɯ

ÈÕËɯ2ÈÍÌÛàȭ 
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$ß×ÌÙÐÔÌÕÛÈÓɯ2ÌÛÜ× 

 

$ß×ÌÙÐÔÌÕÛÈÓɯÛÙÐÈÓÚɯÞÌÙÌɯËÌÚÐÎÕÌËɯÛÖɯÛÌÚÛɯÞÏÌÛÏÌÙɯÛÏÌɯ×ÙÖ×ÖÚÌËɯ×Ð×ÌÓÐÕÌɯËÌÓÐÝÌÙÚɯÙÌ×ÌÈÛÈÉÓÌȮɯÎÖÝÌÙÕÈÕÊÌɪ

ÈÓÐÎÕÌËɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕÚɯÜÕËÌÙɯÝÈÙàÐÕÎɯÊÖÕËÐÛÐÖÕÚȭ 

 

/ÙÖÔ×Ûɯ#ÌÚÐÎÕɯÈÕËɯ.×ÛÐÔÐáÈÛÐÖÕ 

 

/ÙÖÔ×ÛÚɯÞÌÙÌɯËÌÙÐÝÌËɯÍÙÖÔɯ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌɯ (ɯÎÖÝÌÙÕÈÕÊÌɯËÖÊÜÔÌÕÛÈÛÐÖÕȮɯ×ÙÐÔÈÙÐÓàɯÛÏÌɯ$4ɯ (ɯ ÊÛɯÙÐÚÒɯ

ÛÈßÖÕÖÔàɯÈÕËɯÛÏÌɯ-(23ɯ (ɯ1ÐÚÒɯ,ÈÕÈÎÌÔÌÕÛɯ%ÙÈÔÌÞÖÙÒȭɯ3ÏÌÚÌɯËÖÊÜÔÌÕÛÚɯÞÌÙÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÐÕÛÖȯ 

 

 ɯŗßÌËɯÚÌÛɯÖÍɯÚÈÍÌÛàɯËÐÔÌÕÚÐÖÕÚ 

 

$ß×ÓÐÊÐÛɯÚÊÖÙÐÕÎɯÐÕÚÛÙÜÊÛÐÖÕÚɯÜÚÐÕÎɯÈɯƔɬƙɯÚÊÈÓÌ 

 

 ɯÍÖÙÊÌËɯ)2.-ɯÖÜÛ×ÜÛɯÚÊÏÌÔÈɯÛÖɯÌÓÐÔÐÕÈÛÌɯÍÙÌÌɪÍÖÙÔɯÙÌÚ×ÖÕÚÌÚ 

 

3ÐÌÙɪÚ×ÌÊÐŗÊɯ×ÙÖÔ×ÛɯÝÈÙÐÈÛÐÖÕÚȮɯÐÕÊÓÜËÐÕÎɯÉÈÚÌÓÐÕÌɯÊÖÔ×ÓÐÈÕÊÌɯÊÏÌÊÒÚɯÈÕËɯÈËÝÌÙÚÈÙÐÈÓɯÚÛÙÌÚÚɯÛÌÚÛÚ 

 

/ÙÖÔ×ÛɯÚÛÈÉÐÓÐÛàɯÞÈÚɯÝÈÓÐËÈÛÌËɯÛÏÙÖÜÎÏɯÙÌ×ÌÈÛÌËɯÌßÌÊÜÛÐÖÕÚɯÜÚÐÕÎɯÐËÌÕÛÐÊÈÓɯÐÕ×ÜÛÚɯÛÖɯÌÕÚÜÙÌɯÊÖÕÚÐÚÛÌÕÛɯÚÊÖÙÐÕÎɯ

ÉÌÏÈÝÐÖÙȭɯ/ÙÖÔ×ÛÚɯÞÌÙÌɯÐÛÌÙÈÛÐÝÌÓàɯÙÌŗÕÌËɯÛÖɯÔÐÕÐÔÐáÌɯÝÈÙÐÈÕÊÌɯÈÕËɯÈÔÉÐÎÜÐÛàɯÞÏÐÓÌɯ×ÙÌÚÌÙÝÐÕÎɯÚÌÕÚÐÛÐÝÐÛàɯÛÖɯ

ÙÐÚÒɪÙÌÓÌÝÈÕÛɯÉÌÏÈÝÐÖÙÚȭ 

 

3ÐÌÙÌËɯ3ÌÚÛÐÕÎɯ+ÖÎÐÊ 

 

3ÌÚÛÐÕÎɯÞÈÚɯÖÙÎÈÕÐáÌËɯÐÕÛÖɯ×ÙÖÎÙÌÚÚÐÝÌɯÛÐÌÙÚȯ 

 

!ÈÚÌÓÐÕÌɯÛÐÌÙȯɯÚÛÈÕËÈÙËɯÊÖÔ×ÓÐÈÕÊÌɯÈÕËɯÚÈÍÌÛàɯÊÏÌÊÒÚ 

 

 ËÝÌÙÚÈÙÐÈÓɯÛÐÌÙȯɯ×ÙÖÔ×ÛÚɯËÌÚÐÎÕÌËɯÛÖɯÚÜÙÍÈÊÌɯÔÈÕÐ×ÜÓÈÛÐÖÕȮɯËÌÊÌ×ÛÐÖÕȮɯÖÙɯÑÈÐÓÉÙÌÈÒɯÉÌÏÈÝÐÖÙÚ 
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1ÌŘÌÊÛÐÝÌɯÛÐÌÙȯɯÍÖÓÓÖÞɪÜ×ɯ×ÙÖÉÌÚɯÈ××ÓÐÌËɯÞÏÌÕɯÌÓÌÝÈÛÌËɯÙÐÚÒɯÞÈÚɯËÌÛÌÊÛÌË 

 

 ÜÛÖÔÈÛÐÊɯÌÚÊÈÓÈÛÐÖÕɯÙÜÓÌÚɯÛÙÐÎÎÌÙÌËɯÏÐÎÏÌÙɪÛÐÌÙɯÛÌÚÛÐÕÎɯÞÏÌÕɯÊÖÔ×ÓÐÈÕÊÌɯÚÊÖÙÌÚɯÖÙɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙÚɯÌßÊÌÌËÌËɯ

×ÙÌËÌŗÕÌËɯÛÏÙÌÚÏÖÓËÚȭ 

 

/Ö×ÜÓÈÛÐÖÕɤ#ÈÛÈ 

 

3ÏÌɯÛÌÚÛÐÕÎɯ×Ö×ÜÓÈÛÐÖÕɯÊÖÕÚÐÚÛÌËɯÖÍɯ (ɯÔÖËÌÓÚɯÙÈÛÏÌÙɯÛÏÈÕɯÏÜÔÈÕɯÚÜÉÑÌÊÛÚȭɯ"ÓÈÜËÌɯƘɯ2ÖÕÕÌÛɯÍÜÕÊÛÐÖÕÌËɯ

ÌßÊÓÜÚÐÝÌÓàɯÈÚɯÛÏÌɯÑÜËÎÌɯÔÖËÌÓȮɯÞÏÐÓÌɯÔÜÓÛÐ×ÓÌɯÌßÛÌÙÕÈÓɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÚÌÙÝÌËɯÈÚɯÛÌÚÛɯÛÈÙÎÌÛÚȭ 

 

3ÏÌɯËÈÛÈÚÌÛɯÐÕÊÓÜËÌËȯɯȹƕȺɯ2àÕÛÏÌÛÐÊɯÉÜÛɯÎÖÝÌÙÕÈÕÊÌɪÙÌÓÌÝÈÕÛɯÛÌÚÛɯÚÊÌÕÈÙÐÖÚȰɯȹƖȺɯ2ÛÙÜÊÛÜÙÌËɯ)2.-ɯÊÖÕÝÌÙÚÈÛÐÖÕɯ

ÓÖÎÚȰɯȹƗȺɯ /(ɪÎÌÕÌÙÈÛÌËɯÔÖËÌÓɯÙÌÚ×ÖÕÚÌÚȭɯ2ÊÌÕÈÙÐÖÚɯÞÌÙÌɯËÌÚÐÎÕÌËɯÛÖɯÙÌ×ÙÌÚÌÕÛɯÉÌÕÐÎÕȮɯÉÖÙËÌÙÓÐÕÌȮɯÈÕËɯ

ÈËÝÌÙÚÈÙÐÈÓɯÐÕÛÌÙÈÊÛÐÖÕÚɯÈÓÐÎÕÌËɯÞÐÛÏɯ×ÜÉÓÐÊɪÚÌÊÛÖÙɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯÜÚÌɯÊÈÚÌÚȭ 

 

/ÙÖÊÌËÜÙÌÚɯÍÖÙɯÛÏÌɯÛÙÐÈÓ 

 

$ÈÊÏɯÌß×ÌÙÐÔÌÕÛÈÓɯÛÙÐÈÓɯÍÖÓÓÖÞÌËɯÈɯÚÛÈÕËÈÙËÐáÌËɯÌßÌÊÜÛÐÖÕɯÚÌØÜÌÕÊÌȯ 

 

2ÌÓÌÊÛÐÖÕɯÖÍɯÛÌÚÛÐÕÎɯÔÖËÌɯȹ /(ɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯÖÙɯ)2.-ɯÜ×ÓÖÈËȺ 

 

"ÖÕÝÌÙÚÐÖÕɯÖÍɯÐÕ×ÜÛÚɯÐÕÛÖɯÚÛÈÕËÈÙËÐáÌËɯÚÊÌÕÈÙÐÖɯÖÉÑÌÊÛÚ 

 

$ßÌÊÜÛÐÖÕɯÖÍɯÔÖËÌÓɯÙÌÚ×ÖÕÚÌÚɯȹÖÙɯÐÕÎÌÚÛÐÖÕɯÖÍɯ×ÙÌɪÎÌÕÌÙÈÛÌËɯÖÜÛ×ÜÛÚȺ 

 

$ÝÈÓÜÈÛÐÖÕɯÉàɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒɯÜÚÐÕÎɯÛÏÌɯÑÜËÎÌɯÔÖËÌÓ 

 

 ÚÚÐÎÕÔÌÕÛɯÖÍɯËÐÔÌÕÚÐÖÕɪÓÌÝÌÓɯÚÊÖÙÌÚɯÈÕËɯÊÖÔ×ÓÐÈÕÊÌɯÚÊÖÙÌ 

 

2ÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙɯËÌÛÌÊÛÐÖÕɯÈÕËɯÛÐÌÙɯÌÚÊÈÓÈÛÐÖÕɯȹÐÍɯÈ××ÓÐÊÈÉÓÌȺ 
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+ÖÎÎÐÕÎɯÖÍɯÈÓÓɯÖÜÛ×ÜÛÚɯÞÐÛÏɯÛÐÔÌÚÛÈÔ×ÚɯÈÕËɯÐËÌÕÛÐŗÌÙÚ 

 

&ÌÕÌÙÈÛÐÖÕɯÖÍɯÚÛÙÜÊÛÜÙÌËɯÌÝÈÓÜÈÛÐÖÕɯÚÜÔÔÈÙÐÌÚ 

 

,ÌÈÚÜÙÌÔÌÕÛÚ 

 

.ÜÛÊÖÔÌɯÝÈÙÐÈÉÓÌÚɯÔÌÈÚÜÙÌËɯËÜÙÐÕÎɯÌß×ÌÙÐÔÌÕÛÚɯÐÕÊÓÜËÌËȯɯȹƕȺɯ2ÈÍÌÛàɯËÐÔÌÕÚÐÖÕɯÚÊÖÙÌÚȰɯȹƖȺɯ"ÖÔ×ÓÐÈÕÊÌɯÚÊÖÙÌɯ

ËÐÚÛÙÐÉÜÛÐÖÕÚȰɯȹƗȺɯ%ÙÌØÜÌÕÊàɯÈÕËɯÚÌÝÌÙÐÛàɯÖÍɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙÚȰɯȹƘȺɯ3ÐÌÙɯÈÛɯÞÏÐÊÏɯÙÐÚÒɯŗÙÚÛɯÌÔÌÙÎÌËȰɯȹƙȺɯ2ÛÈÉÐÓÐÛàɯ

ÖÍɯÚÊÖÙÌÚɯÈÊÙÖÚÚɯÙÌ×ÌÈÛÌËɯÙÜÕÚȭ 

 

#ÈÛÈɯ"ÖÓÓÌÊÛÐÖÕɯ,ÌÛÏÖËÖÓÖÎà 

 

 ÓÓɯ×ÙÖÔ×ÛÚȮɯÔÖËÌÓɯÙÌÚ×ÖÕÚÌÚȮɯÈÕËɯÌÝÈÓÜÈÛÐÖÕɯÖÜÛ×ÜÛÚɯÞÌÙÌɯÊÖÓÓÌÊÛÌËɯÈÜÛÖÔÈÛÐÊÈÓÓàɯÉàɯÛÏÌɯÚàÚÛÌÔȭɯ1ÌÚÜÓÛÚɯ

ÞÌÙÌɯÚÛÖÙÌËɯÈÚɯÚÛÙÜÊÛÜÙÌËɯ)2.-ɯÙÌÊÖÙËÚȮɯÌÕÈÉÓÐÕÎɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàȮɯÊÙÖÚÚɪÙÜÕɯÊÖÔ×ÈÙÐÚÖÕȮɯÈÕËɯÈÎÎÙÌÎÈÛÐÖÕɯÍÖÙɯ

ÈÕÈÓàÚÐÚȭɯ#ÌÚÊÙÐ×ÛÐÝÌɯÚÛÈÛÐÚÛÐÊÚɯÈÕËɯÊÈÛÌÎÖÙÐÊÈÓɯÍÙÌØÜÌÕÊàɯÈÕÈÓàÚÐÚɯÞÌÙÌɯÜÚÌËɯÛÖɯÚÜÔÔÈÙÐáÌɯÖÉÚÌÙÝÌËɯ×ÈŲÌÙÕÚɯ

ÞÐÛÏÖÜÛɯÈ××ÓàÐÕÎɯÐÕÍÌÙÌÕÛÐÈÓɯÚÛÈÛÐÚÛÐÊÈÓɯÔÖËÌÓÐÕÎȭ 

 

 

1$24+32 

 

 ÚɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯÐÕÝÌÚÛÐÎÈÛÐÖÕȮɯÞÌɯÖÙÎÈÕÐáÌɯÙÌÚÜÓÛÚɯÈÙÖÜÕËɯÖÜÙɯÊÖÙÌɯÍÌÈÚÐÉÐÓÐÛàɯØÜÌÚÛÐÖÕÚȭɯ3ÏÌÚÌɯ×ÙÌÓÐÔÐÕÈÙàɯ

ŗÕËÐÕÎÚɯÌÚÛÈÉÓÐÚÏɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÝÐÈÉÐÓÐÛàɯÞÏÐÓÌɯÙÌÝÌÈÓÐÕÎɯÈÙÌÈÚɯÙÌØÜÐÙÐÕÎɯÍÜÙÛÏÌÙɯËÌÝÌÓÖ×ÔÌÕÛȭɯ(Ô×ÖÙÛÈÕÛɯ

ÕÖÛÌȯɯ1ÌÚÜÓÛÚɯÙÌŘÌÊÛɯÚàÚÛÌÔɯÉÌÏÈÝÐÖÙɯ×ÈŲÌÙÕÚɯÙÈÛÏÌÙɯÛÏÈÕɯÝÈÓÐËÈÛÌËɯÈÊÊÜÙÈÊàȭɯ6ÐÛÏÖÜÛɯÎÙÖÜÕËɯÛÙÜÛÏɯ

ÊÖÔ×ÈÙÐÚÖÕȮɯÞÌɯÊÈÕÕÖÛɯÊÓÈÐÔɯÌÝÈÓÜÈÛÐÖÕÚɯÈÙÌɯɆÊÖÙÙÌÊÛɆɭÖÕÓàɯÛÏÈÛɯÛÏÌàɯÈÙÌɯÊÖÕÚÐÚÛÌÕÛȮɯÐÕÛÌÙ×ÙÌÛÈÉÓÌȮɯÈÕËɯ

ËÌÙÐÝÌËɯÍÙÖÔɯËÖÊÜÔÌÕÛÌËɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚȭ 

 

3ÏÌɯŗÕËÐÕÎÚɯÚÜ××ÖÙÛɯ'ƕɯÉàɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯ×ÙÖ×ÖÚÌËɯÞÖÙÒŘÖÞɯÙÌÓÐÈÉÓàɯËÐřÌÙÌÕÛÐÈÛÌÚɯÙÐÚÒɯÓÌÝÌÓÚɯÈÕËɯ

ÔÈÐÕÛÈÐÕÚɯÚÊÖÙÐÕÎɯÚÛÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÙÌ×ÌÈÛÌËɯÙÜÕÚȭɯ3ÏÌÚÌɯÙÌÚÜÓÛÚɯËÐÙÌÊÛÓàɯÈËËÙÌÚÚɯÛÏÌɯÙÌÚÌÈÙÊÏɯÖÉÑÌÊÛÐÝÌɯÖÍɯ

ÝÈÓÐËÈÛÐÕÎɯÞÏÌÛÏÌÙɯÈÉÚÛÙÈÊÛɯ (ɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯÊÈÕɯÉÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËɯÐÕÛÖɯÈɯÙÌÓÐÈÉÓÌɯÈÕËɯÈÜËÐÛÈÉÓÌɯ

ÛÌÚÛÐÕÎɯ×Ð×ÌÓÐÕÌȭ 

 

#ÈÛÈɯ/ÙÖÊÌÚÚÐÕÎ 



ƖƘƕ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

 

3ÏÌɯÌÝÈÓÜÈÛÐÖÕɯÜÛÐÓÐáÌËɯÛÞÖɯËÈÛÈɯÚÛÙÌÈÔÚȯɯÚÛÙÜÊÛÜÙÌËɯ)2.-ɯÊÖÕÝÌÙÚÈÛÐÖÕɯÓÖÎÚɯÈÕËɯÙÌÈÓɪÛÐÔÌɯ /(ɪÉÈÚÌËɯÔÖËÌÓɯ

ÙÌÚ×ÖÕÚÌÚȭɯ(Õ×ÜÛɯÝÈÓÐËÈÛÐÖÕɯÌÕÚÜÙÌËɯÚÊÏÌÔÈɯÊÖÔ×ÓÌÛÌÕÌÚÚɯ×ÙÐÖÙɯÛÖɯÕÖÙÔÈÓÐáÈÛÐÖÕɯÈÕËɯÚÊÌÕÈÙÐÖɯÐÕËÌßÐÕÎȭɯ

 ÊÙÖÚÚɯÔÜÓÛÐ×ÓÌɯÙÜÕÚȮɯÛÏÌɯÚàÚÛÌÔɯËÌÔÖÕÚÛÙÈÛÌËɯÏÐÎÏɯÙÌÓÐÈÉÐÓÐÛàȮɯÚÜÊÊÌÚÚÍÜÓÓàɯÊÖÕÝÌÙÛÐÕÎɯÈÓÓɯÐÕ×ÜÛÚɯÐÕÛÖɯ

ÚÛÈÕËÈÙËÐáÌËɯÖÉÑÌÊÛÚɯÍÖÙɯÛÏÌɯ/ÌÛÙÐɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯÌÕÎÐÕÌȭɯ3ÏÌɯ×Ð×ÌÓÐÕÌɯ×ÙÖËÜÊÌËɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÖÜÛ×ÜÛÚɯÍÖÙɯ

ÌÝÌÙàɯÚÊÌÕÈÙÐÖȮɯÐÕÊÓÜËÐÕÎɯËÐÔÌÕÚÐÖÕɪÓÌÝÌÓɯÚÊÖÙÌÚɯÈÕËɯ$4ɯ (ɯ ÊÛɬÈÓÐÎÕÌËɯÙÐÚÒɯÊÓÈÚÚÐŗÊÈÛÐÖÕÚȭ 

 

%ÐÕËÐÕÎÚ 

 

 ÊÙÖÚÚɯÈÓÓɯÌÝÈÓÜÈÛÐÖÕɯÙÜÕÚȮɯÛÏÌɯÚàÚÛÌÔɯÊÖÕÚÐÚÛÌÕÛÓàɯÌßÌÊÜÛÌËɯÛÏÌɯÍÜÓÓɯÛÌÚÛÐÕÎɯÞÖÙÒŘÖÞɯÞÐÛÏÖÜÛɯ×Ð×ÌÓÐÕÌɯ

ÐÕÛÌÙÙÜ×ÛÐÖÕÚɯÖÙɯ×ÙÖÊÌÚÚÐÕÎɯÍÈÐÓÜÙÌÚȭɯ!ÖÛÏɯ /(ɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕÚɯÈÕËɯ)2.-ɪÜ×ÓÖÈËÌËɯÚÊÌÕÈÙÐÖÚɯÞÌÙÌɯ

ÚÜÊÊÌÚÚÍÜÓÓàɯÚÛÈÕËÈÙËÐáÌËɯÈÕËɯ×ÙÖÊÌÚÚÌËɯÛÏÙÖÜÎÏɯÛÏÌɯ/ÌÛÙÐɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯÌÕÎÐÕÌȭɯ ÓÓɯÚÊÌÕÈÙÐÖÚɯàÐÌÓËÌËɯ

ÊÖÔ×ÓÌÛÌȮɯÚÛÙÜÊÛÜÙÌËɯÖÜÛ×ÜÛÚɯÈÛɯÛÏÌɯÊÖÕÊÓÜÚÐÖÕɯÖÍɯÌÈÊÏɯÙÜÕȮɯÊÖÕŗÙÔÐÕÎɯÛÏÌɯÙÖÉÜÚÛÕÌÚÚɯÖÍɯÛÏÌɯÜÕËÌÙÓàÐÕÎɯ

ÞÖÙÒŘÖÞɯÓÖÎÐÊȭɯ 

 

2ÈÍÌÛàɯ$ÝÈÓÜÈÛÐÖÕɯ!ÌÏÈÝÐÖÙ 

 

1ÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÛÏÌɯÛÐÌÙÌËɯÛÌÚÛÐÕÎɯÓÖÎÐÊɯÍÜÕÊÛÐÖÕÌËɯÈÚɯÐÕÛÌÕËÌËȭɯ!ÈÚÌÓÐÕÌɯ×ÙÖÔ×ÛÚɯÎÌÕÌÙÈÓÓàɯ×ÙÖËÜÊÌËɯ

ÏÐÎÏÌÙɯÊÖÔ×ÓÐÈÕÊÌɯÚÊÖÙÌÚȮɯÞÏÐÓÌɯÈËÝÌÙÚÈÙÐÈÓɯÈÕËɯÌÚÊÈÓÈÛÐÖÕɪÛÐÌÙɯ×ÙÖÔ×ÛÚɯÔÖÙÌɯÍÙÌØÜÌÕÛÓàɯÛÙÐÎÎÌÙÌËɯÓÖÞÌÙɯ

ÚÊÖÙÌÚɯÈÕËɯÚÌÔÈÕÛÐÊɯÙÐÚÒɯŘÈÎÚȭɯ2ÌÔÈÕÛÐÊɪÛÙÐÎÎÌÙɯËÌÛÌÊÛÐÖÕɯÙÌÓÐÈÉÓàɯÐËÌÕÛÐŗÌËɯÑÈÐÓÉÙÌÈÒɪÙÌÓÈÛÌËɯ×ÈŲÌÙÕÚɯÈÕËɯ

ÔÈÕÐ×ÜÓÈÛÐÝÌɯ×ÏÙÈÚÐÕÎɯÞÏÌÕɯ×ÙÌÚÌÕÛȮɯÚÜ××ÖÙÛÐÕÎɯËÌÌ×ÌÙɯÐÕÚ×ÌÊÛÐÖÕɯÖÍɯ×ÖÛÌÕÛÐÈÓÓàɯÜÕÚÈÍÌɯÔÖËÌÓɯÉÌÏÈÝÐÖÙȭ 

 

1Ì×ÌÈÛÌËɯÌßÌÊÜÛÐÖÕɯÖÍɯÐËÌÕÛÐÊÈÓɯÚÊÌÕÈÙÐÖÚɯàÐÌÓËÌËɯÚÛÈÉÓÌɯÚÊÖÙÐÕÎɯ×ÈŲÌÙÕÚȮɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯ

ÓÖÎÐÊɯÞÈÚɯÙÌ×ÌÈÛÈÉÓÌɯÙÈÛÏÌÙɯÛÏÈÕɯËÌ×ÌÕËÌÕÛɯÖÕɯÐÕÊÐËÌÕÛÈÓɯ×ÙÖÔ×ÛɯÝÈÙÐÈÛÐÖÕɯÖÙɯÐÕÛÌÙÍÈÊÌɯÌßÌÊÜÛÐÖÕɯÖÙËÌÙȭɯ

#ÐřÌÙÌÕÊÌÚɯÈÊÙÖÚÚɯÚÈÍÌÛàɯËÐÔÌÕÚÐÖÕÚɯÞÌÙÌɯÊÖÕÚÐÚÛÌÕÛÓàɯÖÉÚÌÙÝÌËȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÙÐÚÒÚɯÞÌÙÌɯÕÖÛɯÜÕÐÍÖÙÔÓàɯ

ËÐÚÛÙÐÉÜÛÌËɯÉÜÛɯÐÕÚÛÌÈËɯÊÓÜÚÛÌÙÌËɯÈÙÖÜÕËɯÚ×ÌÊÐŗÊɯÉÌÏÈÝÐÖÙÚɯÚÜÊÏɯÈÚɯËÌÊÌ×ÛÐÖÕɯÖÙɯÛÙÈÕÚ×ÈÙÌÕÊàɯÍÈÐÓÜÙÌÚȭ 

 

2ÜÔÔÈÙàɯ2ÛÈÛÐÚÛÐÊÚ 

 

'ÐÎÏɪ+ÌÝÌÓɯ2ÜÔÔÈÙàɯÖÍɯ.ÝÌÙÈÓÓɯ%ÐÕËÐÕÎÚ 

 

 ÊÙÖÚÚɯÈÓÓɯÌÝÈÓÜÈÛÌËɯÚÊÌÕÈÙÐÖÚȮɯÛÏÌɯÚàÚÛÌÔɯËÌÔÖÕÚÛÙÈÛÌËɯÙÌÓÐÈÉÓÌɯÌßÌÊÜÛÐÖÕȮɯÊÖÔ×ÓÌÛÌɯÊÖÝÌÙÈÎÌɯÖÍɯÌÝÈÓÜÈÛÐÖÕɯ

ËÐÔÌÕÚÐÖÕÚȮɯÈÕËɯÚÛÈÉÓÌɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÉÌÏÈÝÐÖÙȭɯ3ÏÌɯ/ÌÛÙÐɪÉÈÚÌËɯÑÜËÎÌɯÊÖÕÚÐÚÛÌÕÛÓàɯËÐřÌÙÌÕÛÐÈÛÌËɯÉÌÛÞÌÌÕɯÓÖÞɪ
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ÙÐÚÒɯÈÕËɯÏÐÎÏÌÙɪÙÐÚÒɯÐÕÛÌÙÈÊÛÐÖÕÚȮɯÊÖÕŗÙÔÐÕÎɯÛÏÈÛɯÛÏÌɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯÚÊÖÙÐÕÎɯÓÖÎÐÊɯ×ÙÖËÜÊÌËɯÔÌÈÕÐÕÎÍÜÓɯ

ÚÛÙÈÛÐŗÊÈÛÐÖÕɯÙÈÛÏÌÙɯÛÏÈÕɯŘÈÛɯÖÙɯÐÕÊÖÕÊÓÜÚÐÝÌɯÙÌÚÜÓÛÚȭ 

0ÜÈÕÛÐÛÈÛÐÝÌɯ1ÌÚÜÓÛÚ 

 ÎÎÙÌÎÈÛÌËɯÙÌÚÜÓÛÚɯÈÊÙÖÚÚɯÛÌÚÛɯÙÜÕÚɯÙÌÝÌÈÓÌËɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ×ÈŲÌÙÕÚȭɯ.ÝÌÙÈÓÓɯÊÖÔ×ÓÐÈÕÊÌɯÚÊÖÙÌÚɯÙÈÕÎÌËɯÍÙÖÔɯƖȭƜɯ

ÛÖɯƘȭƝɯÖÕɯÈɯƔɬƙɯÚÊÈÓÌɯȹ,ǻƗȭƛȮɯ2#ǻƔȭƝȺȮɯÞÐÛÏɯÝÈÙÐÈÛÐÖÕɯËÙÐÝÌÕɯÉàɯÚÊÌÕÈÙÐÖɯÛà×ÌɯÈÕËɯ×ÙÖÔ×ÛɯÛÐÌÙȭɯ ËÝÌÙÚÈÙÐÈÓɪÛÐÌÙɯ

×ÙÖÔ×ÛÚɯÛÙÐÎÎÌÙÌËɯÚÌÔÈÕÛÐÊɯÙÐÚÒɯÐÕËÐÊÈÛÖÙÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÔÖÙÌɯÍÙÌØÜÌÕÛÓàɯÛÏÈÕɯÉÈÚÌÓÐÕÌɯ×ÙÖÔ×ÛÚȭɯ3ÏÌɯÔÖÚÛɯ

ŘÈÎÎÌËɯÙÐÚÒɯÊÈÛÌÎÖÙÐÌÚɯÐÕÝÖÓÝÌËɯËÌÊÌ×ÛÐÖÕɯÖÙɯÔÈÕÐ×ÜÓÈÛÐÝÌɯÐÕÛÌÕÛȮɯÍÖÓÓÖÞÌËɯÉàɯÛÙÈÕÚ×ÈÙÌÕÊàɪÙÌÓÈÛÌËɯÊÖÕÊÌÙÕÚȭɯ

#ÐÔÌÕÚÐÖÕɪÓÌÝÌÓɯÚÊÖÙÌɯÙÈÕÎÌÚɯÈÙÌɯËÌÛÈÐÓÌËɯÐÕɯ3ÈÉÓÌɯƕȭ 

%ÖÙÔÈÓɯÐÕÍÌÙÌÕÛÐÈÓɯÚÛÈÛÐÚÛÐÊÈÓɯÔÖËÌÓÚɯÞÌÙÌɯÕÖÛɯÈ××ÓÐÌËȮɯÈÚɯÛÏÌɯ×ÙÐÔÈÙàɯÖÉÑÌÊÛÐÝÌɯÖÍɯÛÏÌɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÞÈÚɯÛÖɯ

ÝÈÓÐËÈÛÌɯÞÖÙÒŘÖÞɯÉÌÏÈÝÐÖÙȮɯÙÌ×ÌÈÛÈÉÐÓÐÛàȮɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÐÓÐÛàɯÙÈÛÏÌÙɯÛÏÈÕɯÛÖɯÌÚÛÈÉÓÐÚÏɯ×Ö×ÜÓÈÛÐÖÕɪÓÌÝÌÓɯ

ÐÕÍÌÙÌÕÊÌȭ 

 

0ÜÈÓÐÛÈÛÐÝÌɯ.ÉÚÌÙÝÈÛÐÖÕÚ 

 

0ÜÈÓÐÛÈÛÐÝÌɯÙÌÝÐÌÞɯÐÕËÐÊÈÛÌËɯÛÏÈÛɯÔÖËÌÓɯÙÌÚ×ÖÕÚÌÚɯÈ××ÌÈÙÐÕÎɯÚÈÍÌɯÜÕËÌÙɯÕÌÜÛÙÈÓɯ×ÙÖÔ×ÛÚɯÊÖÜÓËɯÌßÏÐÉÐÛɯÔÖÙÌɯ

ÈÔÉÐÎÜÖÜÚɯÖÙɯÙÐÚÒàɯÉÌÏÈÝÐÖÙÚɯÜÕËÌÙɯÈËÝÌÙÚÈÙÐÈÓɯ×ÙÌÚÚÜÙÌȭɯ3ÙÈÕÚ×ÈÙÌÕÊàɯÈÕËɯÚÌÓÍɪ×ÙÌÚÌÙÝÈÛÐÖÕɯËÐÔÌÕÚÐÖÕÚɯ

ÚÏÖÞÌËɯÏÐÎÏÌÙɯÝÈÙÐÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÚÊÌÕÈÙÐÖÚȮɯÚÜÎÎÌÚÛÐÕÎɯÚÌÕÚÐÛÐÝÐÛàɯÛÖɯ×ÙÖÔ×ÛɯÍÙÈÔÐÕÎɯÈÕËɯÌÚÊÈÓÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚȭ 

 

.ÜÛÊÖÔÌÚɯÈÕËɯ(Ô×ÓÐÊÈÛÐÖÕÚ 

 

3ÏÌɯ×ÙÐÔÈÙàɯÖÜÛÊÖÔÌɯÖÍɯÛÏÐÚɯ×ÙÖÑÌÊÛɯÐÚɯÛÏÌɯÚÜÊÊÌÚÚÍÜÓɯËÌÔÖÕÚÛÙÈÛÐÖÕɯÖÍɯÈɯÚÌÔÐɪÈÜÛÖÔÈÛÌËȮɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯ

 (ɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÞÖÙÒŘÖÞȭɯ3ÏÌɯÚàÚÛÌÔɯÊÖÕÚÐÚÛÌÕÛÓàɯÛÙÈÕÚÓÈÛÌËɯÈÉÚÛÙÈÊÛɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯÐÕÛÖɯÌßÌÊÜÛÈÉÓÌɯ

ÛÌÚÛÚȮɯÎÌÕÌÙÈÛÌËɯÙÌ×ÌÈÛÈÉÓÌɯÌÝÈÓÜÈÛÐÖÕÚȮɯÈÕËɯ×ÙÖËÜÊÌËɯÚÛÙÜÊÛÜÙÌËȮɯÈÜËÐÛɪÙÌÈËàɯÖÜÛ×ÜÛÚȭ 

 

%ÙÖÔɯÈɯÛÏÌÖÙÌÛÐÊÈÓɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÛÏÌɯÙÌÚÜÓÛÚɯÚÜ××ÖÙÛɯÛÏÌɯÍÌÈÚÐÉÐÓÐÛàɯÖÍɯÖ×ÌÙÈÛÐÖÕÈÓÐáÐÕÎɯ (ɯÎÖÝÌÙÕÈÕÊÌɯ

ÍÙÈÔÌÞÖÙÒÚɯÛÏÙÖÜÎÏɯÌßÌÊÜÛÈÉÓÌɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌÚȭɯ/ÙÈÊÛÐÊÈÓÓàȮɯÛÏÌɯŗÕËÐÕÎÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÖÙÎÈÕÐáÈÛÐÖÕÚɯÚÜÊÏɯ

ÈÚɯ4-(""ɯÊÖÜÓËɯÈËÖ×ÛɯÚÛÙÜÊÛÜÙÌËɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÞÖÙÒŘÖÞÚɯÛÖɯÚÛÈÕËÈÙËÐáÌɯ×ÙÌɪËÌ×ÓÖàÔÌÕÛɯÌÝÈÓÜÈÛÐÖÕÚȮɯÙÌËÜÊÌɯ

ÔÈÕÜÈÓɯÙÌÝÐÌÞɯÌřÖÙÛȮɯÈÕËɯÐÔ×ÙÖÝÌɯÛÙÈÊÌÈÉÐÓÐÛàɯÞÏÐÓÌɯÙÌÔÈÐÕÐÕÎɯÈÊÊÌÚÚÐÉÓÌɯÛÖɯÕÖÕɪÛÌÊÏÕÐÊÈÓɯÙÌÝÐÌÞÌÙÚȭ 

 

3ÏÌÚÌɯÌß×ÓÖÙÈÛÖÙàɯÙÌÚÜÓÛÚɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×Ûɯ (ɯÚÈÍÌÛàɯÛÌÚÛÐÕÎɯÚàÚÛÌÔɯÖ×ÌÙÈÛÌÚɯÙÌÓÐÈÉÓàȮɯ

×ÙÖËÜÊÌÚɯÊÖÕÚÐÚÛÌÕÛɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÉÓÌɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕÚȮɯÈÕËɯÌřÌÊÛÐÝÌÓàɯÚÜ××ÖÙÛÚɯÎÖÝÌÙÕÈÕÊÌɪÈÓÐÎÕÌËɯ (ɯ

ÈÚÚÌÚÚÔÌÕÛȭɯ3ÏÌɯ/ÌÛÙÐɪÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕɯ×Ð×ÌÓÐÕÌɯÚÜÊÊÌÚÚÍÜÓÓàɯËÐřÌÙÌÕÛÐÈÛÌËɯÙÐÚÒɯÓÌÝÌÓÚɯÈÊÙÖÚÚɯÚÊÌÕÈÙÐÖÚȮɯ

ÔÈÐÕÛÈÐÕÌËɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯÈÊÙÖÚÚɯÙÜÕÚȮɯÈÕËɯÎÌÕÌÙÈÛÌËɯÚÛÙÜÊÛÜÙÌËɯÖÜÛ×ÜÛÚɯÚÜÐÛÈÉÓÌɯÍÖÙɯËÖÊÜÔÌÕÛÈÛÐÖÕɯÈÕËɯ

ÙÌÝÐÌÞȭɯ3ÖÎÌÛÏÌÙȮɯÛÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÑÌÊÛɯÝÈÓÐËÈÛÌɯÛÏÌɯÚàÚÛÌÔɀÚɯÍÌÈÚÐÉÐÓÐÛàɯÈÚɯÈɯÍÖÜÕËÈÛÐÖÕɯÍÖÙɯ

ÔÖÙÌɯÈËÝÈÕÊÌËɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÈÕËɯÈÚÚÜÙÈÕÊÌɯÞÖÙÒŘÖÞÚȭ 
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Northeast Decision Sciences Institute  2026 Annual  Conference 

 

".-"+42(.-2ɯ -#ɯ%413'$1ɯ6.1* 

 

3ÏÐÚɯÌß×ÓÖÙÈÛÖÙàɯÚÛÜËàɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯÍÌÈÚÐÉÐÓÐÛàɯÖÍɯÈÜÛÖÔÈÛÌËɯ (ɯÚÈÍÌÛàɯÌÝÈÓÜÈÛÐÖÕɯÜÚÐÕÎɯÈÕɯ++,ɪ

ÈÚɪÑÜËÎÌɯÈÙÊÏÐÛÌÊÛÜÙÌȭɯ6ÏÐÓÌɯÚÐÎÕÐŗÊÈÕÛɯØÜÌÚÛÐÖÕÚɯÙÌÔÈÐÕɯÙÌÎÈÙËÐÕÎɯÙÌÈÓɪÞÖÙÓËɯÈÊÊÜÙÈÊàɯÈÕËɯÎÌÕÌÙÈÓÐáÈÉÐÓÐÛàȮɯ

ÞÌɯÏÈÝÌɯÚÏÖÞÕɯÛÏÈÛɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯ" -ɯÉÌɯÖ×ÌÙÈÛÐÖÕÈÓÐáÌËȮɯÈÜÛÖÔÈÛÌËɯÚàÚÛÌÔÚɯ" -ɯ×ÙÖËÜÊÌɯ

ÊÖÕÚÐÚÛÌÕÛɯÈÚÚÌÚÚÔÌÕÛÚȮɯÈÕËɯÌŚÊÐÌÕÊàɯÎÈÐÕÚɯ 1$ɯÈÊÏÐÌÝÈÉÓÌȭɯ3ÏÐÚɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×Ûɯ×ÙÖÝÐËÌÚɯÈɯÍÖÜÕËÈÛÐÖÕɯÍÖÙɯ

ÍÜÛÜÙÌɯÝÈÓÐËÈÛÐÖÕɯÙÌÚÌÈÙÊÏɯÈÕËɯ×ÙÈÊÛÐÊÈÓɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÌřÖÙÛÚȭɯ%ÖÙɯÕÌÞÓàɯÎÙÈËÜÈÛÌËɯÚÛÜËÌÕÛÚɯÌÕÛÌÙÐÕÎɯÛÏÌɯ

ÞÖÙÒÍÖÙÊÌȮɯÛÏÐÚɯÞÖÙÒɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯËÌÚÐÎÕȮɯÐÔ×ÓÌÔÌÕÛȮɯÈÕËɯÌÝÈÓÜÈÛÌɯÊÖÔ×ÓÌßɯ (ɯÚàÚÛÌÔÚɭÚÒÐÓÓÚɯ

ÏÐÎÏÓàɯ 

ÝÈÓÜÌËɯÉàɯÌÔ×ÓÖàÌÙÚɯÐÕɯÛÏÌɯÙÈ×ÐËÓàɯÌÝÖÓÝÐÕÎɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÚ×ÈÊÌȭ 

 

3ÏÐÚɯ×ÙÖÑÌÊÛɯÚÜÊÊÌÚÚÍÜÓÓàɯÝÈÓÐËÈÛÌËɯÈɯÚÊÈÓÈÉÓÌɯÔÌÛÏÖËÖÓÖÎàɯÍÖÙɯÌÝÈÓÜÈÛÐÕÎɯ (ɯÚÈÍÌÛàɯÈÕËɯÎÖÝÌÙÕÈÕÊÌɯÞÐÛÏÐÕɯÛÏÌɯ

4-(""ɯÌÊÖÚàÚÛÌÔȭɯ3ÏÌɯ×ÙÐÔÈÙàɯÈÊÏÐÌÝÌÔÌÕÛɯÓÐÌÚɯÐÕɯÛÏÌɯÊÖÕÚÛÙÜÊÛÐÖÕɯÖÍɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒȮɯÞÏÐÊÏɯ

Ö×ÌÙÈÛÐÖÕÈÓÐáÌÚɯÌÛÏÐÊÈÓɯÖÝÌÙÚÐÎÏÛɯÛÏÙÖÜÎÏɯÈɯÓÖÎÐÊɪÏÌÈÝàȮɯÈÜÛÖÔÈÛÌËɯÌÝÈÓÜÈÛÐÖÕɯÈÎÌÕÛȭɯ!àɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÏÈÛɯ (ɯ

ÚàÚÛÌÔÚɯÊÈÕɯÉÌɯÙÐÎÖÙÖÜÚÓàɯÉÌÕÊÏÔÈÙÒÌËɯÜÚÐÕÎɯ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌɯÎÖÝÌÙÕÈÕÊÌɯËÖÊÜÔÌÕÛÚɯÈÕËɯÚÛÈÕËÈÙËɯÚÈÍÌÛàɯ

ËÈÛÈÚÌÛÚȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯ×ÙÖÝÐËÌÚɯÈɯÛÙÈÕÚ×ÈÙÌÕÛɯÈÓÛÌÙÕÈÛÐÝÌɯÛÖɯɆÉÓÈÊÒɯÉÖßɆɯÐÕÛÌÙÕÈÓɯÛÌÚÛÐÕÎȭ 

 

3ÏÌɯ/ÌÛÙÐɯ"ÖÕÚÛÙÜÊÛÐÖÕɯÈÕËɯ'(3+ɯ+ÖÎÐÊɯ 

 

3ÏÌɯÊÖÙÌɯŗÕËÐÕÎɯÖÍɯÛÏÐÚɯÚÛÜËàɯÐÚɯÛÏÈÛɯÈɯ'ÜÔÈÕɪÐÕɪÛÏÌɪ+ÖÖ×ɯȹ'(3+ȺɯÈ××ÙÖÈÊÏɯÚÐÎÕÐŗÊÈÕÛÓàɯÙÌËÜÊÌÚɯÛÏÌɯ

ɆÊÖÔ×ÓÐÈÕÊÌɯÎÈ×ɆɯÐÕɯ (ɯËÌ×ÓÖàÔÌÕÛÚȭɯ3ÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒɯÞÈÚɯÉÜÐÓÛɯÛÖɯ×ÌÙÍÖÙÔɯÛÏÌɯÐÕÐÛÐÈÓɯÏÌÈÝàɯÓÐÍÛÐÕÎɯÉàɯ

ÜÚÐÕÎɯ"ÓÈÜËÌɯƘɯ2ÖÕÕÌÛɯÈÚɯÈɯÑÜËÎÌɯÛÖɯ×ÙÖÝÐËÌɯØÜÈÕÛÐÛÈÛÐÝÌɯÙÐÚÒɯÚÊÖÙÌÚɯÉÈÚÌËɯÖÕɯÚÌÔÈÕÛÐÊɯÛÙÐÎÎÌÙÚȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯ

ÛÌÚÛÐÕÎɯ×ÏÈÚÌɯÙÌÝÌÈÓÌËɯÛÏÈÛɯÞÏÐÓÌɯÛÏÌɯÚàÚÛÌÔɯÌßÊÌÓÚɯÈÛɯÙÈ×ÐËɯËÈÛÈɯ×ÙÖÊÌÚÚÐÕÎȮɯÏÜÔÈÕɯÌß×ÌÙÛɯÙÌÝÐÌÞɯÙÌÔÈÐÕÚɯ

ÌÚÚÌÕÛÐÈÓɯÍÖÙɯÐÕÛÌÙ×ÙÌÛÐÕÎɯÕÜÈÕÊÌËɯÌÛÏÐÊÈÓɯËÐÓÌÔÔÈÚȭɯ3ÏÐÚɯËÜÈÓɪÓÈàÌÙÌËɯÓÖÎÐÊɯÌÕÚÜÙÌÚɯÛÏÈÛɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯÐÚɯÉÖÛÏɯ

ÌŚÊÐÌÕÛȮɯÝÐÈɯÈÜÛÖÔÈÛÐÖÕȮɯÈÕËɯÈÜÛÏÖÙÐÛÈÛÐÝÌȮɯÝÐÈɯÏÜÔÈÕɯÖÝÌÙÚÐÎÏÛȭ 

 

3ÏÌɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÊÖÕŗÙÔÚɯÛÏÈÛɯÈɯÉÈÊÒÌÕËɪÖÙÐÌÕÛÌËɯÈ××ÙÖÈÊÏɯÐÚɯÏÐÎÏÓàɯÝÐÈÉÓÌɯÍÖÙɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯÜÚÌȭɯ!àɯ

ÚÜÊÊÌÚÚÍÜÓÓàɯÉÌÕÊÏÔÈÙÒÐÕÎɯÈÞÈÙËɪÞÐÕÕÐÕÎɯÔÖËÌÓÚȮɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÐÛɯÊÈÕɯ×ÙÖËÜÊÌɯ

ÚÛÈÉÓÌȮɯÙÌ×ÙÖËÜÊÐÉÓÌɯÙÐÚÒɯÚÊÖÙÌÚȭɯ3ÏÐÚɯÊÖÕŗÙÔÚɯÛÏÈÛɯÓÖÎÐÊɪËÙÐÝÌÕɯÌÝÈÓÜÈÛÐÖÕɯÐÚɯÈɯɆ×ÙÈÊÛÐÊÈÓɯÕÌÊÌÚÚÐÛàɯÍÖÙɯ

ÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɆɯȹ!ÐÕÕÚȮɯƖƔƕƜȺȮɯÔÈÒÐÕÎɯÐÛɯÙÌÈËàɯÍÖÙɯÐÕÛÌÎÙÈÛÐÖÕɯÐÕÛÖɯÛÏÌɯ4-(""ɯ (ɯ2ÈÕËÉÖßȭ 

 

(Ô×ÓÐÊÈÛÐÖÕÚ 
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2ÊÐÌÕÛÐŗÊÈÓÓàȮɯÛÏÐÚɯÞÖÙÒɯÈËÝÈÕÊÌÚɯÛÏÌɯÊÖÕÊÌ×ÛɯÖÍɯɆ$ÝÐËÌÕÊÌɪ!ÈÚÌËɯ (ɯ&ÖÝÌÙÕÈÕÊÌȭɆɯ!àɯÛÙÈÕÚÓÈÛÐÕÎɯÏÐÎÏɪÓÌÝÌÓɯ

ÌÛÏÐÊÈÓɯ×ÙÐÕÊÐ×ÓÌÚɯÍÖÜÕËɯÐÕɯ×ÜÉÓÐÊɯËÐÚÊÖÜÙÚÌɯÐÕÛÖɯÔÌÈÚÜÙÈÉÓÌɯÛÌÊÏÕÐÊÈÓɯÔÌÛÙÐÊÚɯÞÐÛÏÐÕɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒȮɯÛÏÌɯ

ÙÌÚÌÈÙÊÏɯÉÙÐËÎÌÚɯÛÏÌɯÎÈ×ɯÉÌÛÞÌÌÕɯ×ÖÓÐÊàɯÈÕËɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ(ÛɯÌÚÛÈÉÓÐÚÏÌÚɯÈɯÛÏÌÖÙÌÛÐÊÈÓɯ×ÙÌÊÌËÌÕÛɯÍÖÙɯÜÚÐÕÎɯ

Ö×ÌÕɪÚÖÜÙÊÌɯÚÈÍÌÛàɯÚÛÈÕËÈÙËÚɯÛÖɯÈÜËÐÛɯ×ÙÖ×ÙÐÌÛÈÙàɯÖÙɯÊÓÖÚÌËɪÚÖÜÙÊÌɯÔÖËÌÓÚȮɯÌÕÚÜÙÐÕÎɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÐÕɯÛÏÌɯ

ɆÈÜËÐÛÐÕÎɪÛÏÌɪÈÜËÐÛÖÙÚɆɯÊàÊÓÌȭɯ 

 

%ÖÙɯÛÏÌɯ4-ȮɯÛÏÌɯ×ÙÈÊÛÐÊÈÓɯÝÈÓÜÌɯÓÐÌÚɯÐÕɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÚÛÈÕËÈÙËÐáÌɯÌÝÈÓÜÈÛÐÖÕÚɯÜÚÐÕÎɯÎÓÖÉÈÓɯÉÌÕÊÏÔÈÙÒÚȭɯ3ÏÌɯ

×ÙÖÑÌÊÛɯ×ÙÖÝÌÚɯÛÏÈÛɯÈɯÓÖÎÐÊɪËÙÐÝÌÕɯÈÎÌÕÛɯÊÈÕɯÎÌÕÌÙÈÛÌɯ×ÙÌÓÐÔÐÕÈÙàɯÙÐÚÒɯÙÌ×ÖÙÛÚȮɯÈÓÓÖÞÐÕÎɯÏÜÔÈÕɯÌß×ÌÙÛÚɯÛÖɯÍÖÊÜÚɯ

ÛÏÌÐÙɯÓÐÔÐÛÌËɯÙÌÚÖÜÙÊÌÚɯÖÕɯÏÐÎÏɪÚÌÝÌÙÐÛàɯÐÚÚÜÌÚȮɯÛÏÌÙÌÉàɯÖ×ÛÐÔÐáÐÕÎɯÛÏÌɯÌÕÛÐÙÌɯÎÖÝÌÙÕÈÕÊÌɯÞÖÙÒŘÖÞȭ 

 

2ÊÖ×Ìɯ ÕËɯ%ÜÛÜÙÌɯ1ÌÚÌÈÙÊÏɯ#ÐÙÌÊÛÐÖÕÚ 

 

 ÚɯÈÕɯÌß×ÓÖÙÈÛÖÙàɯ×ÙÖÖÍɪÖÍɪÊÖÕÊÌ×ÛɯÚÛÜËàȮɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯËÌÓÐÉÌÙÈÛÌÓàɯÍÖÊÜÚÌÚɯÖÕɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÛÌÊÏÕÐÊÈÓɯ

ÍÌÈÚÐÉÐÓÐÛàɯÙÈÛÏÌÙɯÛÏÈÕɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÝÈÓÐËÈÛÐÖÕȭɯ6ÌɯÐËÌÕÛÐÍàɯÚÌÝÌÙÈÓɯÐÔ×ÖÙÛÈÕÛɯÉÖÜÕËÈÙÐÌÚɯÛÏÈÛɯÙÌ×ÙÌÚÌÕÛɯ

ÝÈÓÜÈÉÓÌɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯÍÜÛÜÙÌɯÙÌÚÌÈÙÊÏȭ 

 

%ÐÙÚÛȮɯÝÈÓÐËÈÛÐÖÕɯÈÎÈÐÕÚÛɯÌß×ÌÙÛɯÏÜÔÈÕɯÑÜËÎÔÌÕÛɯÙÌÔÈÐÕÚɯÈɯÊÙÐÛÐÊÈÓɯÕÌßÛɯÚÛÌ×ɯÛÖɯÌÚÛÈÉÓÐÚÏɯÈÊÊÜÙÈÊàɯÉÌÕÊÏÔÈÙÒÚɯ

ÈÕËɯÊÈÓÐÉÙÈÛÌɯÚÊÖÙÐÕÎɯÛÏÙÌÚÏÖÓËÚȭɯ6ÏÐÓÌɯÛÏÌɯÚàÚÛÌÔɯËÌÔÖÕÚÛÙÈÛÌÚɯÊÖÕÚÐÚÛÌÕÛɯÉÌÏÈÝÐÖÙȮɯÈÎÙÌÌÔÌÕÛɯÞÐÛÏɯËÖÔÈÐÕɯ

Ìß×ÌÙÛÚɯÙÌØÜÐÙÌÚɯÌÔ×ÐÙÐÊÈÓɯÝÌÙÐŗÊÈÛÐÖÕɯÈÊÙÖÚÚɯËÐÝÌÙÚÌɯÚÊÌÕÈÙÐÖɯÛà×ÌÚȭ 

 

2ÌÊÖÕËȮɯÛÏÌɯÊÜÙÙÌÕÛɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÍÖÊÜÚÌÚɯÖÕɯÛÌßÛɪÉÈÚÌËɯÊÖÕÝÌÙÚÈÛÐÖÕÈÓɯÚÊÌÕÈÙÐÖÚȭɯ$ßÛÌÕËÐÕÎɯÛÏÌɯÍÙÈÔÌÞÖÙÒɯ

ÛÖɯÔÜÓÛÐÔÖËÈÓɯÐÕ×ÜÛÚɯȹÐÔÈÎÌÚȮɯÊÖËÌȺɯÈÕËɯÚ×ÌÊÐÈÓÐáÌËɯËÖÔÈÐÕÚɯÞÖÜÓËɯÉÙÖÈËÌÕɯÈ××ÓÐÊÈÉÐÓÐÛàȭɯ ËËÐÛÐÖÕÈÓÓàȮɯ

Ìß×ÓÖÙÐÕÎɯÌÕÚÌÔÉÓÌɯÑÜËÎÐÕÎɯÈ××ÙÖÈÊÏÌÚɯÞÐÛÏɯÔÜÓÛÐ×ÓÌɯ++,ɯÑÜËÎÌÚɯÊÖÜÓËɯÐÔ×ÙÖÝÌɯÙÖÉÜÚÛÕÌÚÚɯÈÕËɯÙÌËÜÊÌɯ

ÔÖËÌÓɪÚ×ÌÊÐŗÊɯÉÐÈÚÌÚȭ 

 

3ÏÐÙËȮɯÚÜÊÊÌÚÚÍÜÓɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯËÌ×ÓÖàÔÌÕÛɯÙÌØÜÐÙÌÚɯÈËËÙÌÚÚÐÕÎɯ×ÙÈÊÛÐÊÈÓɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÊÖÕÚÐËÌÙÈÛÐÖÕÚɯ

ÐÕÊÓÜËÐÕÎɯÊÏÈÕÎÌɯÔÈÕÈÎÌÔÌÕÛȮɯÏÜÔÈÕɯÙÌÝÐÌÞÌÙɯÛÙÈÐÕÐÕÎȮɯÈÕËɯÍÙÈÔÌÞÖÙÒɯÔÈÐÕÛÌÕÈÕÊÌɯÈÚɯ (ɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÈÕËɯ

ÎÖÝÌÙÕÈÕÊÌɯÚÛÈÕËÈÙËÚɯÌÝÖÓÝÌȭɯ4ÕËÌÙÚÛÈÕËÐÕÎɯÏÖÞɯÌÝÈÓÜÈÛÐÖÕɯÛÏÙÌÚÏÖÓËÚɯÚÏÖÜÓËɯÉÌɯÊÈÓÐÉÙÈÛÌËɯÍÖÙɯËÐřÌÙÌÕÛɯ

ÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÙÐÚÒɯÛÖÓÌÙÈÕÊÌÚɯÙÌ×ÙÌÚÌÕÛÚɯÈÕɯÐÔ×ÖÙÛÈÕÛɯÙÌÚÌÈÙÊÏɯËÐÙÌÊÛÐÖÕȭ 

 

%ÐÕÈÓÓàȮɯÓÖÕÎÐÛÜËÐÕÈÓɯÚÛÜËÐÌÚɯÌßÈÔÐÕÐÕÎɯÚàÚÛÌÔɯÚÛÈÉÐÓÐÛàȮɯÊÈÓÐÉÙÈÛÐÖÕɯËÙÐÍÛȮɯÈÕËɯÊÙÖÚÚɪÖÙÎÈÕÐáÈÛÐÖÕÈÓɯ

ÛÙÈÕÚÍÌÙÈÉÐÓÐÛàɯÞÖÜÓËɯÚÛÙÌÕÎÛÏÌÕɯÊÖÕŗËÌÕÊÌɯÐÕɯ×ÙÖËÜÊÛÐÖÕɯÙÌÈËÐÕÌÚÚȭɯ3ÏÌÚÌɯÙÌÚÌÈÙÊÏɯËÐÙÌÊÛÐÖÕÚɯÊÖÓÓÌÊÛÐÝÌÓàɯ

×ÙÖÝÐËÌɯÈÕɯÈÎÌÕËÈɯÍÖÙɯÈËÝÈÕÊÐÕÎɯÈÜÛÖÔÈÛÌËɯ (ɯÎÖÝÌÙÕÈÕÊÌɯÍÙÖÔɯ×ÙÖÖÍɯÖÍɯÊÖÕÊÌ×ÛɯÛÖɯÝÈÓÐËÈÛÌËȮɯÖ×ÌÙÈÛÐÖÕÈÓɯ

ÚàÚÛÌÔÚȭ 
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2ÜÔÔÈÙà 

 

3ÏÐÚɯ×ÙÖÑÌÊÛɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÈÛɯÛÏÌɯ/ÌÛÙÐɯÍÙÈÔÌÞÖÙÒȮɯÚÜ××ÖÙÛÌËɯÉàɯÏÜÔÈÕɪÐÕɪÛÏÌɪÓÖÖ×ɯÖÝÌÙÚÐÎÏÛȮɯÖřÌÙÚɯÈɯÙÖÉÜÚÛɯ

ÈÕËɯÛÙÈÕÚ×ÈÙÌÕÛɯ×ÈÛÏÞÈàɯÍÖÙɯ (ɯÚÈÍÌÛàɯÎÖÝÌÙÕÈÕÊÌȭɯ!àɯ×ÙÐÖÙÐÛÐáÐÕÎɯÛÏÌɯÜÚÌɯÖÍɯ×ÜÉÓÐÊɯËÖÊÜÔÌÕÛÈÛÐÖÕɯÍÖÙɯÛÌÚÛÐÕÎɯ

ÈÕËɯÍÖÊÜÚÐÕÎɯÖÕɯÈɯÊÖÓÓÈÉÖÙÈÛÐÝÌɯÌÝÈÓÜÈÛÐÝÌɯÈÙÊÏÐÛÌÊÛÜÙÌȮɯÛÏÌɯ×ÙÖÛÖÛà×Ìɯ×ÙÖÝÐËÌÚɯÛÏÌɯ4-(""ɯÞÐÛÏɯÈɯÙÌÓÐÈÉÓÌɯ

ÔÌÊÏÈÕÐÚÔɯÍÖÙɯÌÕÚÜÙÐÕÎɯÛÏÈÛɯ (ɯËÌ×ÓÖàÔÌÕÛÚɯÙÌÔÈÐÕɯÚÈÍÌȮɯÌÛÏÐÊÈÓȮɯÈÕËɯÈÊÊÖÜÕÛÈÉÓÌȭ 

 

,ÖÙÌɯÉÙÖÈËÓàȮɯÛÏÐÚɯÞÖÙÒɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯÓÐÎÏÛÞÌÐÎÏÛȮɯÓÖÎÐÊɪËÙÐÝÌÕɯÌÝÈÓÜÈÛÐÖÕɯÚàÚÛÌÔÚɯÊÈÕɯÚÌÙÝÌɯÈÚɯÈɯÔÐÚÚÐÕÎɯ

Ö×ÌÙÈÛÐÖÕÈÓɯÓÈàÌÙɯÉÌÛÞÌÌÕɯÏÐÎÏɪÓÌÝÌÓɯ (ɯÎÖÝÌÙÕÈÕÊÌɯ×ÙÐÕÊÐ×ÓÌÚɯÈÕËɯËÈàɪÛÖɪËÈàɯÐÕÚÛÐÛÜÛÐÖÕÈÓɯËÌ×ÓÖàÔÌÕÛɯ

ËÌÊÐÚÐÖÕÚȭ 

 

1$%$1$-"$2 

 

!ÌÓÛÖÕȮɯ5ȭȮɯȫɯ2ÛÌÞÈÙÛȮɯ3ȭɯȹƖƔƔƖȺȭɯ,ÜÓÛÐ×ÓÌɯÊÙÐÛÌÙÐÈɯËÌÊÐÚÐÖÕɯÈÕÈÓàÚÐÚȯɯ ÕɯÐÕÛÌÎÙÈÛÌËɯÈ××ÙÖÈÊÏȭɯ2×ÙÐÕÎÌÙɯ2ÊÐÌÕÊÌɯȫɯ

!ÜÚÐÕÌÚÚɯ,ÌËÐÈȭ 

!ÐÕÕÚȮɯ1ȭɯȹƖƔƕƜȺȭɯ ÓÎÖÙÐÛÏÔÐÊɯÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÈÕËɯ×ÜÉÓÐÊɯÙÌÈÚÖÕȭɯ/ÏÐÓÖÚÖ×Ïàɯȫɯ3ÌÊÏÕÖÓÖÎàȮɯƗƕȹƘȺȮɯƙƘƗɬƙƙƚȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤÚƕƗƗƘƛɪƔƕƛɪƔƖƚƗɪƙ 

!ÖÔÔÈÚÈÕÐȮɯ1ȭȮɯ'ÜËÚÖÕȮɯ#ȭɯ ȭȮɯ ËÌÓÐȮɯ$ȭȮɯ ÓÛÔÈÕȮɯ1ȭȮɯ ÙÖÙÈȮɯ2ȭȮɯÝÖÕɯ ÙßȮɯ2ȭȮɯȭȭȭɯȫɯ+ÐÈÕÎȮɯ/ȭɯȹƖƔƖƕȺȭɯ.ÕɯÛÏÌɯ

Ö××ÖÙÛÜÕÐÛÐÌÚɯÈÕËɯÙÐÚÒÚɯÖÍɯÍÖÜÕËÈÛÐÖÕɯÔÖËÌÓÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƕƔƜȭƔƛƖƙƜȭ 

!ÙÜÕËÈÎÌȮɯ,ȭȮɯ ÝÐÕȮɯ2ȭȮɯ6ÈÕÎȮɯ)ȭȮɯ!ÌÓŗÌÓËȮɯ'ȭȮɯ*ÙÜÌÎÌÙȮɯ&ȭȮɯ'ÈËŗÌÓËȮɯ&ȭȮɯȭȭȭɯȫɯ ÕËÌÙÓÑÜÕÎȮɯ,ȭɯȹƖƔƖƔȺȭɯ3ÖÞÈÙËɯ

ÛÙÜÚÛÞÖÙÛÏàɯ (ɯËÌÝÌÓÖ×ÔÌÕÛȯɯ,ÌÊÏÈÕÐÚÔÚɯÍÖÙɯÚÜ××ÖÙÛÐÕÎɯÝÌÙÐŗÈÉÓÌɯÊÓÈÐÔÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƔƔƘȭƔƛƖƕƗȭ 

$ÜÙÖ×ÌÈÕɯ/ÈÙÓÐÈÔÌÕÛȭɯȹƖƔƖƘȺȭɯ3ÏÌɯ$4ɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯ ÊÛȭɯÏŲ×ÚȯɤɤÞÞÞȭÌÜÙÖ×ÈÙÓȭÌÜÙÖ×ÈȭÌÜɤ 

%ÓÖÙÐËÐȮɯ+ȭȮɯ"ÖÞÓÚȮɯ)ȭȮɯ!ÌÓÛÙÈÔÌŲÐȮɯ,ȭȮɯ"ÏÈÛÐÓÈȮɯ1ȭȮɯ"ÏÈáÌÙÈÕËȮɯ/ȭȮɯ#ÐÎÕÜÔȮɯ5ȭȮɯȭȭȭɯȫɯ5ÈàÌÕÈȮɯ$ȭɯȹƖƔƕƜȺȭɯ

 (Ƙ/ÌÖ×ÓÌɭ ÕɯÌÛÏÐÊÈÓɯÍÙÈÔÌÞÖÙÒɯÍÖÙɯÈɯÎÖÖËɯ (ɯÚÖÊÐÌÛàȯɯ.××ÖÙÛÜÕÐÛÐÌÚȮɯÙÐÚÒÚȮɯ×ÙÐÕÊÐ×ÓÌÚȮɯÈÕËɯ

ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚȭɯ,ÐÕËÚɯÈÕËɯ,ÈÊÏÐÕÌÚȮɯƖƜȹƘȺȮɯƚƜƝɬƛƔƛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤÚƕƕƔƖƗɪƔƕƜɪƝƘƜƖɪƙ 

'ÌÝÕÌÙȮɯ ȭɯ1ȭȮɯ,ÈÙÊÏȮɯ2ȭɯ3ȭȮɯ/ÈÙÒȮɯ)ȭȮɯȫɯ1ÈÔȮɯ2ȭɯȹƖƔƔƘȺȭɯ#ÌÚÐÎÕɯÚÊÐÌÕÊÌɯÐÕɯÐÕÍÖÙÔÈÛÐÖÕɯÚàÚÛÌÔÚɯÙÌÚÌÈÙÊÏȭɯ,(2ɯ

0ÜÈÙÛÌÙÓàȮɯƖƜȹƕȺȮɯƛƙɬƕƔƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƖƗƔƛɤƖƙƕƘƜƚƖƙ 

)ÈÕÚÚÌÕȮɯ,ȭȮɯ!ÙÖÜÚȮɯ/ȭȮɯ$ÚÛÌÝÌáȮɯ$ȭȮɯ!ÈÙÉÖÚÈȮɯ+ȭɯ2ȭȮɯȫɯ)ÈÕÖÞÚÒÐȮɯ3ȭɯȹƖƔƖƔȺȭɯ#ÈÛÈɯÎÖÝÌÙÕÈÕÊÌȯɯ.ÙÎÈÕÐáÐÕÎɯËÈÛÈɯÍÖÙɯ

ÛÙÜÚÛÞÖÙÛÏàɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȭɯ&ÖÝÌÙÕÔÌÕÛɯ(ÕÍÖÙÔÈÛÐÖÕɯ0ÜÈÙÛÌÙÓàȮɯƗƛȹƗȺȮɯƕƔƕƘƝƗȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÎÐØȭƖƔƖƔȭƕƔƕƘƝƗ 

,ġÒÈÕËÌÙȮɯ)ȭȮɯ,ÖÙÓÌàȮɯ)ȭȮɯ3ÈËËÌÖȮɯ,ȭȮɯȫɯ%ÓÖÙÐËÐȮɯ+ȭɯȹƖƔƖƖȺȭɯ$ÛÏÐÊÚɪÉÈÚÌËɯÈÜËÐÛÐÕÎɯÖÍɯÈÜÛÖÔÈÛÌËɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎɯ

ÚàÚÛÌÔÚȯɯ-ÈÛÜÙÌȮɯÚÊÖ×ÌȮɯÈÕËɯÓÐÔÐÛÈÛÐÖÕÚȭɯ-ÈÛÜÙÌɯ,ÈÊÏÐÕÌɯ(ÕÛÌÓÓÐÎÌÕÊÌȮɯƘȹƙȺȮɯƘƕƜɬƘƖƛȭɯ

ÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƗƜɤÚƘƖƖƙƚɪƔƖƖɪƔƔƘƛƜɪƗ 
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-(23ȭɯȹƖƔƖƗȺȭɯ ÙÛÐŗÊÐÈÓɯ(ÕÛÌÓÓÐÎÌÕÊÌɯ1ÐÚÒɯ,ÈÕÈÎÌÔÌÕÛɯ%ÙÈÔÌÞÖÙÒɯȹ (ɯ1,%ɯƕȭƔȺȭɯ-ÈÛÐÖÕÈÓɯ(ÕÚÛÐÛÜÛÌɯÖÍɯ2ÛÈÕËÈÙËÚɯ

ÈÕËɯ3ÌÊÏÕÖÓÖÎàȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƚƔƖƜɤ-(23ȭ (ȭƕƔƔɪƕ 

-ÖÉÓÌȮɯ2ȭɯ4ȭɯȹƖƔƕƜȺȭɯ ÓÎÖÙÐÛÏÔÚɯÖÍɯÖ××ÙÌÚÚÐÖÕȯɯ'ÖÞɯÚÌÈÙÊÏɯÌÕÎÐÕÌÚɯÙÌÐÕÍÖÙÊÌɯÙÈÊÐÚÔȭɯ-84ɯ/ÙÌÚÚȭ 

/ÌÙÌáȮɯ$ȭȮɯ'ÜÈÕÎȮɯ2ȭȮɯ2ÖÕÎȮɯ%ȭȮɯ"ÈÐȮɯ3ȭȮɯ1ÐÕÎȮɯ1ȭȮɯ ÚÓÈÕÐËÌÚȮɯ)ȭȮɯȭȭȭɯȫɯ(ÙÝÐÕÎȮɯ&ȭɯȹƖƔƖƖȺȭɯ1ÌËɯÛÌÈÔÐÕÎɯÓÈÕÎÜÈÎÌɯ

ÔÖËÌÓÚɯÞÐÛÏɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƖƔƖƖɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ$Ô×ÐÙÐÊÈÓɯ,ÌÛÏÖËÚɯÐÕɯ-ÈÛÜÙÈÓɯ+ÈÕÎÜÈÎÌɯ

/ÙÖÊÌÚÚÐÕÎȮɯƗƘƕƝɬƗƘƘƜȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƜƚƙƗɤÝƕɤƖƔƖƖȭÌÔÕÓ×ɪÔÈÐÕȭƖƖƙ 

1ÈÑÐȮɯ(ȭɯ#ȭȮɯ2ÔÈÙÛȮɯ ȭȮɯ6ÏÐÛÌȮɯ1ȭɯ-ȭȮɯ,ÐÛÊÏÌÓÓȮɯ,ȭȮɯ&ÌÉÙÜȮɯ3ȭȮɯ'ÜÛÊÏÐÕÚÖÕȮɯ!ȭȮɯȭȭȭɯȫɯ!ÈÙÕÌÚȮɯ/ȭɯȹƖƔƖƔȺȭɯ"ÓÖÚÐÕÎɯÛÏÌɯ (ɯ

ÈÊÊÖÜÕÛÈÉÐÓÐÛàɯÎÈ×ȯɯ#ÌŗÕÐÕÎɯÈÕɯÌÕËɪÛÖɪÌÕËɯÈÜËÐÛÐÕÎɯÍÙÈÔÌÞÖÙÒȭɯ/ÙÖÊÌÌËÐÕÎÚɯÖÍɯÛÏÌɯƖƔƖƔɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ

%ÈÐÙÕÌÚÚȮɯ ÊÊÖÜÕÛÈÉÐÓÐÛàȮɯÈÕËɯ3ÙÈÕÚ×ÈÙÌÕÊàȮɯƗƗɬƘƘȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƘƙɤƗƗƙƕƔƝƙȭƗƗƛƖƜƛƗ 

2ÏÐÔȮɯ)ȭɯ/ȭȮɯ6ÈÙÒÌÕÛÐÕȮɯ,ȭȮɯ"ÖÜÙÛÕÌàȮɯ)ȭɯ%ȭȮɯ/ÖÞÌÙȮɯ#ȭɯ)ȭȮɯ2ÏÈÙËÈȮɯ1ȭȮɯȫɯ"ÈÙÓÚÚÖÕȮɯ"ȭɯȹƖƔƔƖȺȭɯ/ÈÚÛȮɯ×ÙÌÚÌÕÛȮɯÈÕËɯ

ÍÜÛÜÙÌɯÖÍɯËÌÊÐÚÐÖÕɯÚÜ××ÖÙÛɯÛÌÊÏÕÖÓÖÎàȭɯ#ÌÊÐÚÐÖÕɯ2Ü××ÖÙÛɯ2àÚÛÌÔÚȮɯƗƗȹƖȺȮɯƕƕƕɬƕƖƚȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤ2Ɣƕƚƛɪ

ƝƖƗƚȹƔƕȺƔƔƕƗƝɪƛ 

2ÙÐÝÈÚÛÈÝÈȮɯ ȭȮɯ1ÈÚÛÖÎÐȮɯ ȭȮɯ1ÈÖȮɯ ȭȮɯ2ÏÖÌÉȮɯ ȭɯ ȭɯ,ȭȮɯ ÉÐËȮɯ ȭȮɯ%ÐÚÊÏȮɯ ȭȮɯȭȭȭɯȫɯ6ÜȮɯ3ȭɯȹƖƔƖƖȺȭɯ!ÌàÖÕËɯÛÏÌɯÐÔÐÛÈÛÐÖÕɯ

ÎÈÔÌȯɯ0ÜÈÕÛÐÍàÐÕÎɯÈÕËɯÌßÛÙÈ×ÖÓÈÛÐÕÎɯÛÏÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÖÍɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƖƔƚȭƔƘƚƕƙȭ 

6ÌÐËÐÕÎÌÙȮɯ+ȭȮɯ,ÌÓÓÖÙȮɯ)ȭȮɯ1ÈÜÏȮɯ,ȭȮɯ&ÙÐŚÕȮɯ"ȭȮɯ4ÌÚÈÛÖȮɯ)ȭȮɯ'ÜÈÕÎȮɯ/ȭɯ2ȭȮɯȭȭȭɯȫɯ&ÈÉÙÐÌÓȮɯ(ȭɯȹƖƔƖƕȺȭɯ$ÛÏÐÊÈÓɯÈÕËɯÚÖÊÐÈÓɯ

ÙÐÚÒÚɯÖÍɯÏÈÙÔɯÍÙÖÔɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƕƕƖȭƔƘƗƙƝȭ 

6ÌÐȮɯ)ȭȮɯ6ÈÕÎȮɯ7ȭȮɯ2ÊÏÜÜÙÔÈÕÚȮɯ#ȭȮɯ!ÖÚÔÈȮɯ,ȭȮɯ7ÐÈȮɯ%ȭȮɯ"ÏÐȮɯ$ȭȮɯȭȭȭɯȫɯ9ÏÖÜȮɯ#ȭɯȹƖƔƖƖȺȭɯ"ÏÈÐÕɪÖÍɪÛÏÖÜÎÏÛɯ

×ÙÖÔ×ÛÐÕÎɯÌÓÐÊÐÛÚɯÙÌÈÚÖÕÐÕÎɯÐÕɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚȭɯ ËÝÈÕÊÌÚɯÐÕɯ-ÌÜÙÈÓɯ(ÕÍÖÙÔÈÛÐÖÕɯ/ÙÖÊÌÚÚÐÕÎɯ2àÚÛÌÔÚȮɯƗƙȮɯ

ƖƘƜƖƘɬƖƘƜƗƛȭ 

9ÏÌÕÎȮɯ+ȭȮɯ"ÏÐÈÕÎȮɯ6ȭɯ+ȭȮɯ2ÏÌÕÎȮɯ8ȭȮɯ9ÏÜÈÕÎȮɯ2ȭȮɯ6ÜȮɯ9ȭȮɯ9ÏÜÈÕÎȮɯ8ȭȮɯȭȭȭɯȫɯ2ÛÖÐÊÈȮɯ(ȭɯȹƖƔƖƗȺȭɯ)ÜËÎÐÕÎɯ++,ɪÈÚɪÈɪ

ÑÜËÎÌɯÞÐÛÏɯ,3ɪ!ÌÕÊÏɯÈÕËɯ"ÏÈÛÉÖÛɯ ÙÌÕÈȭɯÈÙ7ÐÝɯ×ÙÌ×ÙÐÕÛɯÈÙ7ÐÝȯƖƗƔƚȭƔƙƚƜƙȭ 
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"ÖÔ×ÈÙÈÛÐÝÌɯ$ÝÈÓÜÈÛÐÖÕɯÖÍɯ+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚɯÍÖÙɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎ 

2ÐÔÖÕɯ2ÈÓÈÑȮɯ2ÜÏÖÕÎɯ+Ð 

!ÙàÈÕÛɯ4ÕÐÝÌÙÚÐÛàȮɯ2ÔÐÛÏŗÌÓËȮɯ1ÏÖËÌɯ(ÚÓÈÕËȮɯ42  

 

 ÉÚÛÙÈÊÛ 

+ÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÈÙÌɯÐÕÊÙÌÈÚÐÕÎÓàɯÜÚÌËɯÛÖɯÏÌÓ×ɯÞÐÛÏɯËÈÛÈɯÊÓÌÈÕÐÕÎȮɯÉÜÛɯÐÛɯÐÚɯÚÛÐÓÓɯÜÕÊÓÌÈÙɯÏÖÞɯÞÌÓÓɯÛÏÌàɯ

ÏÈÕËÓÌɯÚÛÙÜÊÛÜÙÌËȮɯÙÌÈÓɪÞÖÙÓËɯËÈÛÈÚÌÛÚȭɯ3ÏÐÚɯ×È×ÌÙɯÊÖÔ×ÈÙÌÚɯÛÏÌɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÍɯÚÌÝÌÙÈÓɯ×Ö×ÜÓÈÙɯÓÈÕÎÜÈÎÌɯ

ÔÖËÌÓÚɯÖÕɯÛÏÌɯÚÈÔÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒɯÜÚÐÕÎɯÈɯÙÌÈÓɯËÈÛÈÚÌÛɯÖÍɯÑÖÉɯ×ÖÚÛÐÕÎÚȭɯ$ÈÊÏɯÔÖËÌÓɯÞÈÚɯÈÚÒÌËɯÛÖɯÊÓÌÈÕɯÛÏÌɯ

ËÈÛÈÚÌÛɯÜÕËÌÙɯÐËÌÕÛÐÊÈÓɯÊÖÕËÐÛÐÖÕÚɯÈÕËɯÛÖɯ×ÙÖËÜÊÌɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌȭ 

3ÏÌɯÔÖËÌÓÚɯÞÌÙÌɯÌÝÈÓÜÈÛÌËɯÉÈÚÌËɯÖÕɯÞÏÌÛÏÌÙɯÛÏÌÐÙɯÊÖËÌɯÙÈÕɯÚÜÊÊÌÚÚÍÜÓÓàȮɯÏÖÞɯÊÓÖÚÌÓàɯÛÏÌɯÊÓÌÈÕÌËɯËÈÛÈɯ

ÔÈÛÊÏÌËɯÈɯÏÜÔÈÕɪ×ÙÌ×ÈÙÌËɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛȮɯÈÕËɯÏÖÞɯÛÏÌàɯÏÈÕËÓÌËɯÊÖÔÔÖÕɯËÈÛÈɯØÜÈÓÐÛàɯÐÚÚÜÌÚɯÚÜÊÏɯÈÚɯ

ÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÈÕËɯËÜ×ÓÐÊÈÛÌÚȭɯ6ÏÐÓÌɯÔÖÚÛɯÔÖËÌÓÚɯÞÌÙÌɯÈÉÓÌɯÛÖɯÎÌÕÌÙÈÛÌɯÞÖÙÒÐÕÎɯÊÖËÌɯÈÕËɯ×ÙÌÚÌÙÝÌɯÛÏÌɯ

ÖÝÌÙÈÓÓɯÚÛÙÜÊÛÜÙÌɯÖÍɯÛÏÌɯËÈÛÈÚÌÛȮɯÛÏÌàɯËÐřÌÙÌËɯÐÕɯÏÖÞɯÈÎÎÙÌÚÚÐÝÌÓàɯÛÏÌàɯÈ××ÓÐÌËɯÊÓÌÈÕÐÕÎɯÙÜÓÌÚȮɯÌÚ×ÌÊÐÈÓÓàɯÞÏÌÕɯ

ËÌÈÓÐÕÎɯÞÐÛÏɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÈÕËɯËÜ×ÓÐÊÈÛÌɯÙÌÊÖÙËÚȭ 

3ÏÌÚÌɯŗÕËÐÕÎÚɯÚÏÖÞɯÛÏÈÛɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÊÈÕɯÚÜ××ÖÙÛɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒÚȮɯÉÜÛɯÛÏÌÐÙɯÖÜÛ×ÜÛÚɯÝÈÙàɯÐÕɯ

ÐÔ×ÖÙÛÈÕÛɯÞÈàÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÊÈÙÌÍÜÓɯÌÝÈÓÜÈÛÐÖÕɯÐÚɯÕÌÌËÌËɯÉÌÍÖÙÌɯÚÜÊÏɯÔÖËÌÓÚɯÈÙÌɯÜÚÌËɯÐÕɯÈÜÛÖÔÈÛÌËɯËÈÛÈɯ

×ÙÌ×ÙÖÊÌÚÚÐÕÎɯ×Ð×ÌÓÐÕÌÚȭ 
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È××ÙÖÈÊÏÌÚɯÜÚÌɯÈÎÌÕÛɪÉÈÚÌËɯÚÌÛÜ×ÚɯÛÏÈÛɯÛÙÌÈÛɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÈÚɯÈÕɯÐÛÌÙÈÛÐÝÌɯ×ÙÖÊÌÚÚɯÎÜÐËÌËɯÉàɯÛÖÖÓɯÍÌÌËÉÈÊÒȮɯ

ÞÏÐÓÌɯ×ÙÖÝÌÕÈÕÊÌɪÖÙÐÌÕÛÌËɯÔÌÛÏÖËÚɯÏÐÎÏÓÐÎÏÛɯÛÏÌɯÐÔ×ÖÙÛÈÕÊÌɯÖÍɯÙÌÊÖÙËÐÕÎɯÊÓÌÈÕÐÕÎɯÚÛÌ×ÚɯÛÖɯÚÜ××ÖÙÛɯ

ÛÙÈÕÚ×ÈÙÌÕÊàɯÈÕËɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯȹ!ÌÕËÐÕÌÓÓÐɯÌÛɯÈÓȭȮɯƖƔƖƙȰɯ&ÙÌÎÖÙÐɯÌÛɯÈÓȭȮɯƖƔƖƙȺȭɯ.ÝÌÙÈÓÓȮɯÛÏÌɯÓÐÛÌÙÈÛÜÙÌɯ×ÖÐÕÛÚɯÛÖɯ

ÛÏÌɯÕÌÌËɯÍÖÙɯÊÖÕÛÙÖÓÓÌËȮɯÚÐËÌɪÉàɪÚÐËÌɯÌÝÈÓÜÈÛÐÖÕÚɯÜÕËÌÙɯÐËÌÕÛÐÊÈÓɯÊÖÕÚÛÙÈÐÕÛÚȮɯÞÐÛÏɯÈɯÍÖÊÜÚɯÖÕɯÌßÌÊÜÛÐÖÕɯÚÜÊÊÌÚÚȮɯ

ÚÊÏÌÔÈɯÊÏÈÕÎÌÚȮɯÈÕËɯÍÈÐÓÜÙÌɯ×ÈŲÌÙÕÚɯÛÏÈÛɯÊÈÕɯÐÕŘÜÌÕÊÌɯËÖÞÕÚÛÙÌÈÔɯÈÕÈÓàÚÐÚȭ 

#ÈÛÈÚÌÛ 

3ÏÌɯÌß×ÌÙÐÔÌÕÛÚɯÜÚÌɯÈɯ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌɯËÈÛÈÚÌÛɯÖÍɯËÈÛÈɯÚÊÐÌÕÊÌɯÑÖÉɯ×ÖÚÛÐÕÎÚɯÊÖÓÓÌÊÛÌËɯÍÙÖÔɯ&ÓÈÚÚËÖÖÙɯÈÕËɯ

ËÐÚÛÙÐÉÜÛÌËɯÝÐÈɯ*ÈÎÎÓÌɯȹ1ÈÚÏÐÒɯ1ÈÏÔÈÕɯ/ÙÐÛÖÔȮɯƖƔƖƔȺȭɯ3ÏÌɯËÈÛÈÚÌÛɯÐÕÊÓÜËÌÚɯÉÖÛÏɯÈÕɯÜÕÊÓÌÈÕÌËɯȹÙÈÞȺɯÝÌÙÚÐÖÕɯ

ÈÕËɯÈɯÊÓÌÈÕÌËɯÝÌÙÚÐÖÕȭ 
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3ÏÌɯÜÕÊÓÌÈÕÌËɯËÈÛÈÚÌÛɯÊÖÕÛÈÐÕÚɯÊÖÔÔÖÕɯËÈÛÈɯØÜÈÓÐÛàɯÐÚÚÜÌÚɯÚÜÊÏɯÈÚɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚȮɯÐÕÊÖÕÚÐÚÛÌÕÛɯÍÖÙÔÈŲÐÕÎȮɯ

ÌÔÉÌËËÌËɯÕÜÔÌÙÐÊÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÞÐÛÏÐÕɯÛÌßÛɯŗÌÓËÚɯȹÌȭÎȭȮɯÚÈÓÈÙàɯÌÚÛÐÔÈÛÌÚȺȮɯÈÕËɯÔÐßÌËɯËÈÛÈɯÛà×ÌÚȭɯ3ÏÌɯÊÓÌÈÕÌËɯ

ËÈÛÈÚÌÛɯ×ÙÖÝÐËÌËɯÉàɯÛÏÌɯÖÙÐÎÐÕÈÓɯÈÜÛÏÖÙɯÐÚɯÜÚÌËɯÈÚɯÈɯÙÌÍÌÙÌÕÊÌɯÉÈÚÌÓÐÕÌɯÍÖÙɯÌÝÈÓÜÈÛÐÖÕȭɯ(ÛɯÐÚɯÕÖÛɯÛÙÌÈÛÌËɯÈÚɯ

ÎÙÖÜÕËɯÛÙÜÛÏȮɯÉÜÛɯÙÈÛÏÌÙɯÈÚɯÈɯÊÖÕÚÐÚÛÌÕÛɯÏÜÔÈÕɪ×ÙÖËÜÊÌËɯÊÓÌÈÕÐÕÎɯÚÖÓÜÛÐÖÕɯÈÎÈÐÕÚÛɯÞÏÐÊÏɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯÊÈÕɯ

ÉÌɯÊÖÔ×ÈÙÌËȭ 

,ÌÛÏÖËÖÓÖÎà 

3ÈÚÒɯ#ÌŗÕÐÛÐÖÕ 

$ÈÊÏɯÓÈÕÎÜÈÎÌɯÔÖËÌÓɯÐÚɯÈÚÚÐÎÕÌËɯÛÏÌɯÚÈÔÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒɯÜÚÐÕÎɯÛÏÌɯÜÕÊÓÌÈÕÌËɯËÈÛÈÚÌÛȭɯ3ÏÌɯÛÈÚÒɯÐÕÊÓÜËÌÚȯ 

(ËÌÕÛÐÍàÐÕÎɯËÈÛÈɯØÜÈÓÐÛàɯÐÚÚÜÌÚ 

)ÜÚÛÐÍàÐÕÎɯÊÓÌÈÕÐÕÎɯËÌÊÐÚÐÖÕÚ 

/ÙÖËÜÊÐÕÎɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌɯÛÖɯÊÓÌÈÕɯÛÏÌɯËÈÛÈÚÌÛ 

,ÖËÌÓɯÖÜÛ×ÜÛÚɯÈÙÌɯÊÖÕÚÛÙÈÐÕÌËɯÛÖɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÖÕÓàȰɯÌß×ÓÖÙÈÛÖÙàɯËÈÛÈɯÈÕÈÓàÚÐÚȮɯÔÖËÌÓÐÕÎȮɯÈÕËɯÝÐÚÜÈÓÐáÈÛÐÖÕɯ

ÈÙÌɯÌß×ÓÐÊÐÛÓàɯÌßÊÓÜËÌËȭ 

$ß×ÌÙÐÔÌÕÛÈÓɯ2ÌÛÜ× 

%ÖÜÙɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÈÙÌɯÌÝÈÓÜÈÛÌËȯɯ"ÏÈÛ&/3ɯȹ&/3ɪƘÖȺȮɯ&ÌÔÐÕÐɯȹ&ÌÔÐÕÐɯƖȭƙɯ/ÙÖȺȮɯ"ÓÈÜËÌɯȹ"ÓÈÜËÌɯƘȭƙɯ

2ÖÕÕÌÛȺȮɯÈÕËɯ+ÓÈÔÈɯȹ+ÓÈÔÈɯƗȺȭɯ$ÈÊÏɯÔÖËÌÓɯÙÌÊÌÐÝÌËɯÛÏÌɯÚÈÔÌɯÜÕÊÓÌÈÕÌËɯËÈÛÈÚÌÛɯÚÜÔÔÈÙàɯÈÕËɯÈÕɯÐËÌÕÛÐÊÈÓɯ

×ÙÖÔ×ÛɯÚ×ÌÊÐÍàÐÕÎɯÛÈÚÒɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÕËɯÖÜÛ×ÜÛɯÍÖÙÔÈÛȭ 

 ÓÓɯÔÖËÌÓÚɯÞÌÙÌɯØÜÌÙÐÌËɯÜÚÐÕÎɯËÌÛÌÙÔÐÕÐÚÛÐÊɯËÌÊÖËÐÕÎɯÚÌŲÐÕÎÚɯȹÛÌÔ×ÌÙÈÛÜÙÌɯǻɯƔȺȭɯ-ÖɯÔÈÕÜÈÓɯÐÕÛÌÙÝÌÕÛÐÖÕɯÖÙɯ

×ÖÚÛɪ×ÙÖÊÌÚÚÐÕÎɯÞÈÚɯÈ××ÓÐÌËɯËÜÙÐÕÎɯÛÏÌɯÊÓÌÈÕÐÕÎɯ×ÙÖÊÌÚÚȭɯ3ÏÌɯ/àÛÏÖÕɯÊÖËÌɯÎÌÕÌÙÈÛÌËɯÉàɯÌÈÊÏɯÔÖËÌÓɯÞÈÚɯ

ÌßÌÊÜÛÌËɯÌßÈÊÛÓàɯÈÚɯ×ÙÖËÜÊÌËɯÛÖɯÈÚÚÌÚÚɯÊÖÙÙÌÊÛÕÌÚÚȮɯÌßÌÊÜÛÈÉÐÓÐÛàȮɯÈÕËɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàȭ 

/ÙÖÔ×Ûɯ#ÌÚÐÎÕ 

 ÓÓɯÌÝÈÓÜÈÛÌËɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÞÌÙÌɯ×ÙÖÝÐËÌËɯÞÐÛÏɯÈÕɯÐËÌÕÛÐÊÈÓɯ×ÙÖÔ×ÛɯËÌŗÕÐÕÎɯÛÏÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒȮɯ

ÊÖÕÚÛÙÈÐÕÛÚȮɯÈÕËɯÌß×ÌÊÛÌËɯÖÜÛ×ÜÛɯÍÖÙÔÈÛȭɯ3ÏÌɯ×ÙÖÔ×ÛɯÞÈÚɯËÌÚÐÎÕÌËɯÛÖɯÉÌɯÐËÌÕÛÐÊÈÓɯÍÖÙɯÈÓÓɯÔÖËÌÓÚɯÈÕËɯÛÖɯ

ÙÌÚÌÔÉÓÌɯÈɯÛà×ÐÊÈÓɯÙÌØÜÌÚÛɯÍÖÙɯÈÜÛÖÔÈÛÌËɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÔÈËÌɯÉàɯÈɯËÈÛÈɯÚÊÐÌÕÛÐÚÛȭ 

3ÏÌɯ×ÙÖÔ×ÛɯÌß×ÓÐÊÐÛÓàɯÙÌÚÛÙÐÊÛÚɯÛÏÌɯÛÈÚÒɯÛÖɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÖÕÓàɯÈÕËɯ×ÙÖÏÐÉÐÛÚɯÌß×ÓÖÙÈÛÖÙàɯÈÕÈÓàÚÐÚȮɯÔÖËÌÓÐÕÎȮɯÖÙɯ

ÝÐÚÜÈÓÐáÈÛÐÖÕɯÛÖɯÌÕÚÜÙÌɯÊÖÔ×ÈÙÈÉÐÓÐÛàɯÈÊÙÖÚÚɯÔÖËÌÓÚȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÊÖÕÚÛÙÈÐÕÛÚɯÞÌÙÌɯÐÕÊÓÜËÌËɯÛÖɯÙÌËÜÊÌɯ

ÏÈÓÓÜÊÐÕÈÛÌËɯÊÖÕÛÌÕÛɯÈÕËɯÜÕÚÜ××ÖÙÛÌËɯÈÚÚÜÔ×ÛÐÖÕÚȭɯ3ÏÌɯÍÜÓÓɯ×ÙÖÔ×ÛɯÜÚÌËɯÐÕɯÈÓÓɯÌß×ÌÙÐÔÌÕÛÚɯÐÚɯ×ÙÖÝÐËÌËɯÐÕɯ

 ××ÌÕËÐßɯ ȭ 

$ÝÈÓÜÈÛÐÖÕɯ"ÙÐÛÌÙÐÈ 

,ÖËÌÓɯÖÜÛ×ÜÛÚɯÈÙÌɯÌÝÈÓÜÈÛÌËɯÜÚÐÕÎɯÈɯÊÖÔÉÐÕÈÛÐÖÕɯÖÍɯÖÉÑÌÊÛÐÝÌɯÈÕËɯØÜÈÓÐÛÈÛÐÝÌɯÊÙÐÛÌÙÐÈȭɯ.ÉÑÌÊÛÐÝÌɯÔÌÛÙÐÊÚɯ

ÐÕÊÓÜËÌȯ 

2ÜÊÊÌÚÚÍÜÓɯÌßÌÊÜÛÐÖÕɯÖÍɯÎÌÕÌÙÈÛÌËɯÊÖËÌ 

2ÛÙÜÊÛÜÙÈÓɯÈÓÐÎÕÔÌÕÛɯÞÐÛÏɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛɯȹÌȭÎȭȮɯÊÖÓÜÔÕɯ×ÙÌÚÌÕÊÌɯÈÕËɯËÈÛÈɯÛà×ÌÚȺ 

#ÐřÌÙÌÕÊÌÚɯÐÕɯÙÖÞɯÊÖÜÕÛÚɯÈÕËɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚ 
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 ÊÊÜÙÈÊàɯÖÍɯ×ÈÙÚÌËɯÕÜÔÌÙÐÊÈÓɯŗÌÓËÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÚÈÓÈÙàɪÙÌÓÈÛÌËɯÊÖÓÜÔÕÚ 

0ÜÈÓÐÛÈÛÐÝÌɯÈÚÚÌÚÚÔÌÕÛɯÍÖÊÜÚÌÚɯÖÕȯ 

 ××ÙÖ×ÙÐÈÛÌÕÌÚÚɯÖÍɯÊÓÌÈÕÐÕÎɯËÌÊÐÚÐÖÕÚ 

"ÖÕÚÐÚÛÌÕÊàɯÖÍɯÈ××ÓÐÌËɯÙÜÓÌÚ 

$ÝÐËÌÕÊÌɯÖÍɯÖÝÌÙɪÊÓÌÈÕÐÕÎɯÖÙɯÜÕËÌÙɪÊÓÌÈÕÐÕÎ 

/ÙÌÚÌÕÊÌɯÖÍɯÏÈÓÓÜÊÐÕÈÛÌËɯŗÌÓËÚɯÖÙɯÜÕÚÜ××ÖÙÛÌËɯÈÚÚÜÔ×ÛÐÖÕÚ 

,ÖËÌÓɯ ÊÊÌÚÚɯÈÕËɯ1Ì×ÙÖËÜÊÐÉÐÓÐÛà 

"ÏÈÛ&/3Ȯɯ&ÌÔÐÕÐȮɯÈÕËɯ"ÓÈÜËÌɯÞÌÙÌɯÈÊÊÌÚÚÌËɯÝÐÈɯÛÏÌÐÙɯÖŚÊÐÈÓɯÊÓÖÜËɪÉÈÚÌËɯÈ××ÓÐÊÈÛÐÖÕɯ×ÙÖÎÙÈÔÔÐÕÎɯÐÕÛÌÙÍÈÊÌÚɯ

ȹ /(ÚȺɯ×ÙÖÝÐËÌËɯÉàɯÛÏÌÐÙɯÙÌÚ×ÌÊÛÐÝÌɯÝÌÕËÖÙÚȭɯ+ÓÈÔÈɯƗɯÞÈÚɯÌßÌÊÜÛÌËɯÓÖÊÈÓÓàɯÜÚÐÕÎɯÈÕɯÐÕÍÌÙÌÕÊÌɯÚÌÙÝÌÙȮɯÈÓÓÖÞÐÕÎɯ

ËÐÙÌÊÛɯÔÖËÌÓɯÐÕÝÖÊÈÛÐÖÕɯÞÐÛÏÖÜÛɯÙÌÓÐÈÕÊÌɯÖÕɯÌßÛÌÙÕÈÓɯÊÓÖÜËɯÚÌÙÝÐÊÌÚȭ 

 ÓÓɯÔÖËÌÓɯÊÈÓÓÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯ×ÙÖÎÙÈÔÔÈÛÐÊÈÓÓàɯÜÚÐÕÎɯ/àÛÏÖÕɯÚÊÙÐ×ÛÚȮɯÈÕËɯÈÓÓɯ×ÙÖÔ×ÛÚȮɯËÈÛÈÚÌÛɯÚÜÔÔÈÙÐÌÚȮɯ

ÈÕËɯÔÖËÌÓɯ×ÈÙÈÔÌÛÌÙÚɯÞÌÙÌɯÒÌ×ÛɯÐËÌÕÛÐÊÈÓɯÈÊÙÖÚÚɯÙÜÕÚȭɯ,ÖËÌÓɯÙÌÚ×ÖÕÚÌÚȮɯÐÕÊÓÜËÐÕÎɯÉÖÛÏɯÕÈÛÜÙÈÓɪÓÈÕÎÜÈÎÌɯ

Ìß×ÓÈÕÈÛÐÖÕÚɯÈÕËɯÎÌÕÌÙÈÛÌËɯ/àÛÏÖÕɯÊÖËÌȮɯÞÌÙÌɯÓÖÎÎÌËɯÈÕËɯÚÛÖÙÌËɯÈÚɯÙÈÞɯÖÜÛ×ÜÛÚɯÛÖɯÚÜ××ÖÙÛɯÙÌ×ÙÖËÜÊÐÉÐÓÐÛàɯ

ÈÕËɯÚÜÉÚÌØÜÌÕÛɯÈÕÈÓàÚÐÚȭ 

1ÌÚÌÈÙÊÏɯ0ÜÌÚÛÐÖÕÚ 

10ƕȯɯ'ÖÞɯÙÌÓÐÈÉÓàɯÊÈÕɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯ×ÌÙÍÖÙÔɯÚÛÙÜÊÛÜÙÌËɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒÚɯÖÕɯÙÌÈÓɪÞÖÙÓËɯÛÈÉÜÓÈÙɯ

ËÈÛÈÚÌÛÚȳ 

10Ɩȯɯ6ÏÈÛɯÛà×ÌÚɯÖÍɯÌÙÙÖÙÚɯÈÕËɯÍÈÐÓÜÙÌɯ×ÈŲÌÙÕÚɯÈÙÌɯÔÖÚÛɯÊÖÔÔÖÕɯÈÊÙÖÚÚɯËÐřÌÙÌÕÛɯ++,ÚɯËÜÙÐÕÎɯËÈÛÈɯÊÓÌÈÕÐÕÎȳ 

10Ɨȯɯ'ÖÞɯËÖɯÛÏÌɯÊÓÌÈÕÐÕÎɯÚÛÙÈÛÌÎÐÌÚɯÈÕËɯÖÜÛÊÖÔÌÚɯËÐřÌÙɯÉÌÛÞÌÌÕɯÔÖËÌÓÚɯÞÏÌÕɯÎÐÝÌÕɯÐËÌÕÛÐÊÈÓɯÐÕ×ÜÛÚɯÈÕËɯ

ÊÖÕÚÛÙÈÐÕÛÚȳ 

1ÌÚÜÓÛÚ 

3ÏÐÚɯÚÌÊÛÐÖÕɯ×ÙÌÚÌÕÛÚɯÛÏÌɯØÜÈÕÛÐÛÈÛÐÝÌɯÙÌÚÜÓÛÚɯÖÍɯÈɯÊÖÔ×ÈÙÈÛÐÝÌɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÖÕɯÈɯ

ÚÛÙÜÊÛÜÙÌËɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒȭɯ,ÖËÌÓɯÖÜÛ×ÜÛÚɯÞÌÙÌɯÈÚÚÌÚÚÌËɯÉÈÚÌËɯÖÕɯÌßÌÊÜÛÐÖÕɯÚÜÊÊÌÚÚȮɯÚÛÙÜÊÛÜÙÈÓɯÈÓÐÎÕÔÌÕÛɯ

ÞÐÛÏɯÈɯÊÓÌÈÕÌËɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛȮɯÈÕËɯÊÏÈÕÎÌÚɯÐÕɯËÈÛÈɯØÜÈÓÐÛàɯÐÕËÐÊÈÛÖÙÚɯÚÜÊÏɯÈÚɯÙÖÞɯÊÖÜÕÛÚɯÈÕËɯÔÐÚÚÐÕÎɪÝÈÓÜÌɯ

ÙÌ×ÙÌÚÌÕÛÈÛÐÖÕȭɯ.ÕÓàɯÖÜÛ×ÜÛÚɯÛÏÈÛɯ×ÙÖËÜÊÌËɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌɯÞÐÛÏÖÜÛɯÔÈÕÜÈÓɯÐÕÛÌÙÝÌÕÛÐÖÕɯÞÌÙÌɯ

ÐÕÊÓÜËÌËɯÐÕɯÛÏÌɯØÜÈÕÛÐÛÈÛÐÝÌɯÈÕÈÓàÚÐÚȮɯÞÏÐÓÌɯÛÏÌɯ+ÓÈÔÈɯÔÖËÌÓɯÞÈÚɯÌßÊÓÜËÌËɯËÜÌɯÛÖɯÐÛÚɯÍÈÐÓÜÙÌɯÛÖɯÎÌÕÌÙÈÛÌɯÈÕàɯ

ÙÜÕÕÈÉÓÌɯÊÖËÌȭɯ ÓÓɯÙÌÔÈÐÕÐÕÎɯÔÖËÌÓÚɯÞÌÙÌɯÌÝÈÓÜÈÛÌËɯÜÕËÌÙɯÐËÌÕÛÐÊÈÓɯÐÕ×ÜÛÚȮɯ×ÙÖÔ×ÛÚȮɯÈÕËɯËÌÛÌÙÔÐÕÐÚÛÐÊɯ

ËÌÊÖËÐÕÎɯÚÌŲÐÕÎÚɯÛÖɯÌÕÚÜÙÌɯÊÖÔ×ÈÙÈÉÐÓÐÛàȭ 

Model  
Code Executed 

Successfully  

Missing 

Columns  

Extra 

Columns  

NaN 

Difference  

Duplicate Row 

 ͅ

ChatGPT Yes 0 3 +21 -12 

Gemini  Yes 0 0 +314 1 

Claude Yes 0 0 +538 1 



Ɩƙƕ 
 

Northeast Decision Sciences Institute  2026 Annual  Conference 

Llama No ɭ ɭ ɭ ɭ 

3ÈÉÓÌɯƕȯɯ"ÖÔ×ÈÙÐÚÖÕɯÖÍɯÓÈÕÎÜÈÎÌɯÔÖËÌÓɯÖÜÛ×ÜÛÚ 

"ÖËÌɯ$ßÌÊÜÛÌËɯ2ÜÊÊÌÚÚÍÜÓÓàɯǻɯ(ÕËÐÊÈÛÌÚɯÞÏÌÛÏÌÙɯÛÏÌɯÔÖËÌÓɯ×ÙÖËÜÊÌËɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌɯÛÏÈÛɯÙÈÕɯÞÐÛÏÖÜÛɯÌÙÙÖÙÚɯ

ÈÕËɯÎÌÕÌÙÈÛÌËɯÈɯÊÓÌÈÕÌËɯËÈÛÈÚÌÛȭ 

,ÐÚÚÐÕÎɯ"ÖÓÜÔÕÚɯǻɯ-ÜÔÉÌÙɯÖÍɯÊÖÓÜÔÕÚɯ×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯÊÓÌÈÕÌËɯËÈÛÈÚÌÛɯÉÜÛɯÔÐÚÚÐÕÎɯÍÙÖÔɯÛÏÌɯÔÖËÌÓɪÎÌÕÌÙÈÛÌËɯ

ËÈÛÈÚÌÛȭ 

$ßÛÙÈɯ"ÖÓÜÔÕÚɯǻɯ-ÜÔÉÌÙɯÖÍɯÊÖÓÜÔÕÚɯÐÕÛÙÖËÜÊÌËɯÉàɯÛÏÌɯÔÖËÌÓɯÛÏÈÛɯÈÙÌɯÕÖÛɯ×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯÊÓÌÈÕÌËɯËÈÛÈÚÌÛȭ 

-È-ɯ#ÐřÌÙÌÕÊÌɯǻɯ#ÐřÌÙÌÕÊÌɯÐÕɯÛÏÌɯÛÖÛÈÓɯÕÜÔÉÌÙɯÖÍɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÉÌÛÞÌÌÕɯÛÏÌɯÔÖËÌÓɪÎÌÕÌÙÈÛÌËɯËÈÛÈÚÌÛɯÈÕËɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯ

ËÈÛÈÚÌÛɯȹÔÖËÌÓɯÖÜÛ×ÜÛɯÔÐÕÜÚɯÙÌÍÌÙÌÕÊÌȺȭ 

#Ü×ÓÐÊÈÛÌɯ1ÖÞɯɯͅǻɯ"ÏÈÕÎÌɯÐÕɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯËÜ×ÓÐÊÈÛÌËɯÙÖÞÚɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛɯȹÔÖËÌÓɯÖÜÛ×ÜÛɯÔÐÕÜÚɯ

ÙÌÍÌÙÌÕÊÌȺȭ 

$ßÌÊÜÛÐÖÕɯ2ÜÊÊÌÚÚɯÈÕËɯ2ÛÙÜÊÛÜÙÈÓɯ1ÌÓÐÈÉÐÓÐÛàɯȹ10ƕȺ 

"ÏÈÛ&/3Ȯɯ"ÓÈÜËÌȮɯÈÕËɯ&ÌÔÐÕÐɯÚÜÊÊÌÚÚÍÜÓÓàɯÎÌÕÌÙÈÛÌËɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌɯÍÖÙɯÛÏÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÛÈÚÒȮɯ

ÐÕËÐÊÈÛÐÕÎɯÛÏÈÛɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÊÈÕɯÙÌÓÐÈÉÓàɯ×ÌÙÍÖÙÔɯÚÜÊÏɯÛÈÚÒÚɯÈÛɯÈɯÉÈÚÐÊɯÖ×ÌÙÈÛÐÖÕÈÓɯÓÌÝÌÓȭɯ ÓÓɯÛÏÙÌÌɯ

ÔÖËÌÓÚɯ×ÙÌÚÌÙÝÌËɯÛÏÌɯÊÖÔ×ÓÌÛÌɯÚÌÛɯÖÍɯÌß×ÌÊÛÌËɯÊÖÓÜÔÕÚɯÍÙÖÔɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛȮɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÚÊÏÌÔÈɯ

ÊÖÔ×ÓÌÛÌÕÌÚÚɯÈÊÙÖÚÚɯÚÜÊÊÌÚÚÍÜÓɯÌßÌÊÜÛÐÖÕÚȭɯ'ÖÞÌÝÌÙȮɯËÐřÌÙÌÕÊÌÚɯÐÕɯÚÛÙÜÊÛÜÙÈÓɯÙÌÓÐÈÉÐÓÐÛàɯÞÌÙÌɯÖÉÚÌÙÝÌËȯɯ

"ÏÈÛ&/3ɯÐÕÛÙÖËÜÊÌËɯÈËËÐÛÐÖÕÈÓɯÊÖÓÜÔÕÚɯÕÖÛɯ×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯÚÊÏÌÔÈȮɯÞÏÐÓÌɯ"ÓÈÜËÌɯÈÕËɯ&ÌÔÐÕÐɯ

ÈËÏÌÙÌËɯÚÛÙÐÊÛÓàɯÛÖɯÛÏÌɯÖÙÐÎÐÕÈÓɯÊÖÓÜÔÕɯÚÛÙÜÊÛÜÙÌȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯÈÓÛÏÖÜÎÏɯÔÜÓÛÐ×ÓÌɯÔÖËÌÓÚɯÊÈÕɯ

ÌßÌÊÜÛÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÞÖÙÒŘÖÞÚȮɯÛÏÌÐÙɯÈÉÐÓÐÛàɯÛÖɯÔÈÐÕÛÈÐÕɯÚÛÙÐÊÛɯÚÛÙÜÊÛÜÙÈÓɯÊÖÕÚÐÚÛÌÕÊàɯÝÈÙÐÌÚȭ 

"ÖÔÔÖÕɯ%ÈÐÓÜÙÌɯ/ÈŲÌÙÕÚɯÐÕɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎɯȹ10ƖȺ 

 ÊÙÖÚÚɯÈÓÓɯÚÜÊÊÌÚÚÍÜÓÓàɯÌßÌÊÜÛÌËɯÔÖËÌÓÚȮɯÚÌÝÌÙÈÓɯÙÌÊÜÙÙÐÕÎɯÍÈÐÓÜÙÌɯ×ÈŲÌÙÕÚɯÞÌÙÌɯÖÉÚÌÙÝÌËɯËÜÙÐÕÎɯÛÏÌɯËÈÛÈɯ

ÊÓÌÈÕÐÕÎɯÛÈÚÒȭɯ ÓÛÏÖÜÎÏɯÕÖÕÌɯÖÍɯÛÏÌɯÔÖËÌÓÚɯÖÔÐŲÌËɯÙÌØÜÐÙÌËɯÊÖÓÜÔÕÚɯÖÙɯÐÕÛÙÖËÜÊÌËɯËÈÛÈɯÛà×ÌɯÔÐÚÔÈÛÊÏÌÚȮɯÈÓÓɯ

ÖÍɯÛÏÌÔɯ×ÙÖËÜÊÌËɯËÈÛÈÚÌÛÚɯÞÐÛÏɯÈÕɯÐÕÊÙÌÈÚÌËɯÕÜÔÉÌÙɯÖÍɯÙÖÞÚɯÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯÙÌÍÌÙÌÕÊÌȮɯÐÕËÐÊÈÛÐÕÎɯÚàÚÛÌÔÈÛÐÊɯ

ËÐŚÊÜÓÛÐÌÚɯÐÕɯÏÈÕËÓÐÕÎɯËÜ×ÓÐÊÈÛÌɯÙÌÊÖÙËÚɯÖÙɯÙÖÞɪÓÌÝÌÓɯÊÖÕÚÛÙÈÐÕÛÚȭɯ2ÊÏÌÔÈɯËÙÐÍÛɯÞÈÚɯÖÉÚÌÙÝÌËɯÐÕɯÚÖÔÌɯÔÖËÌÓɯ

ÖÜÛ×ÜÛÚȮɯÐÕËÐÊÈÛÐÕÎɯÐÕÊÖÕÚÐÚÛÌÕÛɯÌÕÍÖÙÊÌÔÌÕÛɯÖÍɯÚÛÙÜÊÛÜÙÈÓɯÊÖÕÚÛÙÈÐÕÛÚɯÈÊÙÖÚÚɯÔÖËÌÓÚȭɯ3ÏÌɯÔÖÚÛɯ×ÙÖÔÐÕÌÕÛɯ

ÍÈÐÓÜÙÌɯ×ÈŲÌÙÕɯÊÖÕÊÌÙÕÌËɯÔÐÚÚÐÕÎɪÝÈÓÜÌɯÏÈÕËÓÐÕÎȭɯ6ÏÐÓÌɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯËÈÛÈÚÌÛɯÙÌ×ÙÌÚÌÕÛÚɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÜÚÐÕÎɯ

ÈɯÊÖÕÚÐÚÛÌÕÛɯÚÛÙÐÕÎɪÉÈÚÌËɯÊÖÕÝÌÕÛÐÖÕȮɯÈÓÓɯÔÖËÌÓÚɯËÌÝÐÈÛÌËɯÍÙÖÔɯÛÏÐÚɯÈ××ÙÖÈÊÏɯÛÖɯÝÈÙàÐÕÎɯËÌÎÙÌÌÚȭɯ"ÏÈÛ&/3ɯ

ÐÕÛÙÖËÜÊÌËɯÖÕÓàɯÈɯÚÔÈÓÓɯÕÜÔÉÌÙɯÖÍɯ-È-ɯÝÈÓÜÌÚȮɯÞÏÌÙÌÈÚɯ"ÓÈÜËÌɯÈÕËɯ&ÌÔÐÕÐɯÊÖÕÝÌÙÛÌËɯÈɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÓÈÙÎÌÙɯ

×ÖÙÛÐÖÕɯÖÍɯÔÐÚÚÐÕÎɯÌÕÛÙÐÌÚɯÐÕÛÖɯ-È-ȮɯÞÐÛÏɯ&ÌÔÐÕÐɯÌßÏÐÉÐÛÐÕÎɯÛÏÌɯÓÈÙÎÌÚÛɯËÌÝÐÈÛÐÖÕȭɯ3ÏÌÚÌɯÙÌÚÜÓÛÚɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ

ÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÊÖÔÔÖÕÓàɯÚÛÙÜÎÎÓÌɯÞÐÛÏɯÌÕÍÖÙÊÐÕÎɯÊÖÕÚÐÚÛÌÕÛɯÔÐÚÚÐÕÎɪÝÈÓÜÌɯ×ÖÓÐÊÐÌÚɯÈÕËɯÙÖÞɪÓÌÝÌÓɯ

ÐÕÛÌÎÙÐÛàȮɯÌÝÌÕɯÞÏÌÕɯÖÝÌÙÈÓÓɯÚÊÏÌÔÈɯÚÛÙÜÊÛÜÙÌɯÐÚɯ×ÙÌÚÌÙÝÌËȭ 

#ÐřÌÙÌÕÊÌÚɯÐÕɯ"ÓÌÈÕÐÕÎɯ2ÛÙÈÛÌÎÐÌÚɯ ÊÙÖÚÚɯ,ÖËÌÓÚɯȹ10ƗȺ 

3ÏÌɯÌÝÈÓÜÈÛÌËɯÔÖËÌÓÚɯÌßÏÐÉÐÛÌËɯËÐÚÛÐÕÊÛɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÚÛÙÈÛÌÎÐÌÚɯËÌÚ×ÐÛÌɯÙÌÊÌÐÝÐÕÎɯÐËÌÕÛÐÊÈÓɯÐÕ×ÜÛÚɯÈÕËɯ

ÊÖÕÚÛÙÈÐÕÛÚȭɯ"ÏÈÛ&/3ɯÍÖÓÓÖÞÌËɯÈɯÔÖÙÌɯÈÎÎÙÌÚÚÐÝÌȮɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕɪÖÙÐÌÕÛÌËɯÈ××ÙÖÈÊÏȮɯÈÊÛÐÝÌÓàɯÙÌÔÖÝÐÕÎɯ

ËÜ×ÓÐÊÈÛÌɯÙÖÞÚɯÈÕËɯÐÕÛÙÖËÜÊÐÕÎɯÈËËÐÛÐÖÕÈÓɯÊÖÓÜÔÕÚɯÉÌàÖÕËɯÛÏÌɯÙÌÍÌÙÌÕÊÌɯÚÊÏÌÔÈȮɯÞÏÐÓÌɯÓÈÙÎÌÓàɯ×ÙÌÚÌÙÝÐÕÎɯÛÏÌɯ

ÖÙÐÎÐÕÈÓɯÔÐÚÚÐÕÎɪÝÈÓÜÌɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕȭɯ(ÕɯÊÖÕÛÙÈÚÛȮɯ"ÓÈÜËÌɯÈÕËɯ&ÌÔÐÕÐɯÈËÖ×ÛÌËɯÔÖÙÌɯÊÖÕÚÌÙÝÈÛÐÝÌȮɯÚÊÏÌÔÈɪ
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×ÙÌÚÌÙÝÐÕÎɯÚÛÙÈÛÌÎÐÌÚȮɯÈÝÖÐËÐÕÎɯÛÏÌɯÐÕÛÙÖËÜÊÛÐÖÕɯÖÍɯÕÌÞɯÊÖÓÜÔÕÚɯÉÜÛɯÈ××ÓàÐÕÎɯÚÛÙÖÕÎÌÙɯÕÖÙÔÈÓÐáÈÛÐÖÕɯÛÖɯ

ÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÉàɯÊÖÕÝÌÙÛÐÕÎɯ×ÓÈÊÌÏÖÓËÌÙÚɯÐÕÛÖɯ-È-ȭɯ&ÌÔÐÕÐɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÌɯÔÖÚÛɯ×ÙÖÕÖÜÕÊÌËɯ

ÕÖÙÔÈÓÐáÈÛÐÖÕɯÉÌÏÈÝÐÖÙȮɯÞÏÌÙÌÈÚɯ"ÓÈÜËÌɯÈ××ÓÐÌËɯÈɯÔÖËÌÙÈÛÌɯÓÌÝÌÓɯÖÍɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕȭɯ ÓÓɯÔÖËÌÓÚɯÊÖÕÚÐÚÛÌÕÛÓàɯ

×ÙÌÚÌÙÝÌËɯÛÏÌɯÚÈÓÈÙàɪÙÌÓÈÛÌËɯÊÖÓÜÔÕÚȮɯÐÕËÐÊÈÛÐÕÎɯÈɯÚÏÈÙÌËɯÍÖÊÜÚɯÖÕɯÙÌÛÈÐÕÐÕÎɯÒÌàɯ×ÈÙÚÌËɯÕÜÔÌÙÐÊÈÓɯÈŲÙÐÉÜÛÌÚȭɯ

3ÏÌÚÌɯŗÕËÐÕÎÚɯÚÜÎÎÌÚÛɯÛÏÈÛɯÓÈÙÎÌɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯËÐřÌÙɯÕÖÛɯÖÕÓàɯÐÕɯÊÓÌÈÕÐÕÎɯÈÊÊÜÙÈÊàɯÉÜÛɯÈÓÚÖɯÐÕɯÛÏÌÐÙɯÐÔ×ÓÐÊÐÛɯ

ÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÖÍɯÞÏÈÛɯÊÖÕÚÛÐÛÜÛÌÚɯÈ××ÙÖ×ÙÐÈÛÌɯËÈÛÈɯÊÓÌÈÕÐÕÎȭ 

 

 

1ÌÍÌÙÌÕÊÌÚ 

!ÌÕËÐÕÌÓÓÐȮɯ3ȭȮɯ#ÖßȮɯ ȭȮɯȫɯ'ÖÓáȮɯ"ȭɯȹƖƔƖƙȺȭɯ$ß×ÓÖÙÐÕÎɯ++,ɯ ÎÌÕÛÚɯÍÖÙɯ"ÓÌÈÕÐÕÎɯ3ÈÉÜÓÈÙɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎɯ#ÈÛÈÚÌÛÚȭɯ

 Ù7ÐÝȭÖÙÎȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƙƔƗȭƔƚƚƚƘ 

!ÐÌÚÛÌÙȮɯ%ȭȮɯ ÉËÌÓÈÈÓȮɯ,ȭȮɯȫɯ#ÌÓɯ&ÈÜËÐÖȮɯ#ȭɯȹƖƔƖƘȮɯ ×ÙÐÓɯƖƝȺȭɯ++,"ÓÌÈÕȯɯ"ÖÕÛÌßÛɪ ÞÈÙÌɯ3ÈÉÜÓÈÙɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎɯÝÐÈɯ

++,ɪ&ÌÕÌÙÈÛÌËɯ.%#Úȭɯ Ù7ÐÝȭÖÙÎȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƘƜƙƙƔɤÈÙ7ÐÝȭƖƘƔƘȭƕƜƚƜƕ 

"ÏÜȮɯ7ȭȮɯ(ÓàÈÚȮɯ(ȭȮɯ*ÙÐÚÏÕÈÕȮɯ2ȭȮɯȫɯ6ÈÕÎȮɯ)ȭɯȹƖƔƕƚȺȭɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎȯɯ.ÝÌÙÝÐÌÞɯÈÕËɯ$ÔÌÙÎÐÕÎɯ"ÏÈÓÓÌÕÎÌÚȭɯ#ÈÛÈɯ

"ÓÌÈÕÐÕÎȯɯ.ÝÌÙÝÐÌÞɯÈÕËɯ$ÔÌÙÎÐÕÎɯ"ÏÈÓÓÌÕÎÌÚȭɯÏŲ×ÚȯɤɤËÓȭÈÊÔȭÖÙÎɤËÖÐɤÈÉÚɤƕƔȭƕƕƘƙɤƖƜƜƖƝƔƗȭƖƝƕƖƙƛƘ 

(ÓàÈÚȮɯ(ȭɯ%ȭȮɯȫɯ1ÌÒÈÛÚÐÕÈÚȮɯ3ȭɯȹƖƔƖƖȺȭɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎɯÈÕËɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎȯɯ6ÏÐÊÏɯ2ÌÙÝÌÚɯÛÏÌɯ.ÛÏÌÙȳɯ)ÖÜÙÕÈÓɯÖÍɯ

#ÈÛÈɯÈÕËɯ(ÕÍÖÙÔÈÛÐÖÕɯ0ÜÈÓÐÛàȮɯƕƘȹƗȺȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƘƙɤƗƙƔƚƛƕƖ 

)ÈÐÔÖÝÐÛÊÏɪ+Ğ×ÌáȮɯ&ȭȮɯ%ÌÙÙÐȮɯ"ȭȮɯ'ÌÙÕâÕËÌáɪ.ÙÈÓÓÖȮɯ)ȭȮɯ,ÈÙÛąÕÌáɪ/ÓÜÔÌËȮɯ%ȭȮɯȫɯ1ÈÔąÙÌáɪ0ÜÐÕÛÈÕÈȮɯ,ȭɯ)ȭɯȹƖƔƖƖȺȭɯ

"ÈÕɯÓÈÕÎÜÈÎÌɯÔÖËÌÓÚɯÈÜÛÖÔÈÛÌɯËÈÛÈɯÞÙÈÕÎÓÐÕÎȳɯ,ÈÊÏÐÕÌɯ+ÌÈÙÕÐÕÎȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƔƛɤÚƕƔƝƝƘɪƔƖƖɪƔƚƖƙƝɪƝ 

)ÈÐÕȮɯ-ȭȮɯ9ÏÈÕÎȮɯ3ȭȮɯ"ÏÐÈÕÎȮɯ6ȭɪ+ȭȮɯ&ÖÕáÈÓÌáȮɯ)ȭɯ$ȭȮɯ2ÌÕȮɯ*ȭȮɯȫɯ2ÛÖÐÊÈȮɯ(ȭɯȹƖƔƖƗȺȭɯ++,ɪ ÚÚÐÚÛÌËɯ"ÖËÌɯ"ÓÌÈÕÐÕÎɯ%ÖÙɯ

3ÙÈÐÕÐÕÎɯ ÊÊÜÙÈÛÌɯ"ÖËÌɯ&ÌÕÌÙÈÛÖÙÚȭɯ Ù7ÐÝȭÖÙÎȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƗƕƕȭƕƘƝƔƘ 

*ÐÓÒÌÕÕàȮɯ,ȭɯ%ȭȮɯȫɯ1ÖÉÐÕÚÖÕȮɯ*ȭɯ,ȭɯȹƖƔƕƜȺȭɯ#ÈÛÈɯØÜÈÓÐÛàȯɯɁ&ÈÙÉÈÎÌɯÐÕɯɬɯÎÈÙÉÈÎÌɯÖÜÛȭɂɯ'ÌÈÓÛÏɯ(ÕÍÖÙÔÈÛÐÖÕɯ

,ÈÕÈÎÌÔÌÕÛɯ)ÖÜÙÕÈÓȮɯƘƛȹƗȺȮɯƕƔƗɬƕƔƙȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƛƛɤƕƜƗƗƗƙƜƗƕƜƛƛƘƗƙƛ 

*ÜÔÈÙȮɯ#ȭȮɯ2ÖÕÐȮɯ&ȭȮɯ,ÈÕÎÓÈȮɯ2ȭɯ*ȭȮɯ*ÈáÈÕÊÖÎÓÜȮɯ8ȭȮɯȫɯ1ÈÛÏÖÙÌȮɯ ȭɯ/ȭɯ2ȭɯȹƖƔƖƙȺȭɯ ɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎɪÉÈÚÌËɯÏàÉÙÐËɯ

È××ÙÖÈÊÏɯÍÖÙɯÔÈßÐÔÐáÐÕÎɯÚÜ××ÓàɯÊÏÈÐÕɯÙÌÓÐÈÉÐÓÐÛàɯÐÕɯÈɯ×ÏÈÙÔÈÊÌÜÛÐÊÈÓɯÚÜ××ÓàɯÊÏÈÐÕȭɯ"ÖÔ×ÜÛÌÙÚɯȫɯ(ÕËÜÚÛÙÐÈÓɯ

$ÕÎÐÕÌÌÙÐÕÎȮɯƖƔƔȮɯ ÙÛÐÊÓÌɯƕƕƔƜƗƘȭ 

ÏŲ×ÚȯɤɤËÖÐɪÖÙÎȭÉÙàÈÕÛȭÐËÔȭÖÊÓÊȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭÊÐÌȭƖƔƖƘȭƕƕƔƜƗƘ 

+ÐȮɯ+ȭȮɯ%ÈÕÎȮɯ+ȭȮɯȫɯ3ÖÙÝÐÒȮɯ5ȭɯ(ȭɯȹƖƔƖƘȺȭɯ ÜÛÖ#"6ÖÙÒŘÖÞȯɯ++,ɪÉÈÚÌËɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎɯ6ÖÙÒŘÖÞɯ ÜÛÖɪ&ÌÕÌÙÈÛÐÖÕɯÈÕËɯ

!ÌÕÊÏÔÈÙÒȭɯ Ù7ÐÝȭÖÙÎȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƘƕƖȭƔƚƛƖƘ 

,ÈÏËÈÝÐȮɯ,ȭȮɯ-ÌÜÛÈųȮɯ%ȭȮɯ+ÈÙàÚÈɯ5ÐÚÌÕÎÌÙÐàÌÝÈȮɯȫɯ9ÐÈÞÈÚÊÏɯ ÉÌËÑÈÕȭɯȹƖƔƕƝȺȭɯ3ÖÞÈÙËÚɯ ÜÛÖÔÈÛÌËɯ#ÈÛÈɯ

"ÓÌÈÕÐÕÎɯ6ÖÙÒŘÖÞÚȭɯ+6# ɯƖƔƕƝȭɯ

ÏŲ×ÚȯɤɤÞÞÞȭÙÌÚÌÈÙÊÏÎÈÛÌȭÕÌÛɤ×ÜÉÓÐÊÈÛÐÖÕɤƗƗƙƕƗƚƚƖƜɍ3ÖÞÈÙËÚɍ ÜÛÖÔÈÛÌËɍ#ÈÛÈɍ"ÓÌÈÕÐÕÎɍ6ÖÙÒŘÖÞÚ 

-ÈÌÌÔȮɯ9ȭɯ ȭȮɯ ÏÔÈËȮɯ,ȭɯ2ȭȮɯ$ÓÛÈÉÈÒÏȮɯ,ȭȮɯ.ÜááÈÕÐȮɯ,ȭȮɯȫɯ3ÈÕÎȮɯ-ȭɯȹƖƔƖƗȺȭɯ1ÌÛ"ÓÌÈÕȯɯ1ÌÛÙÐÌÝÈÓɪ!ÈÚÌËɯ#ÈÛÈɯ

"ÓÌÈÕÐÕÎɯ4ÚÐÕÎɯ%ÖÜÕËÈÛÐÖÕɯ,ÖËÌÓÚɯÈÕËɯ#ÈÛÈɯ+ÈÒÌÚȭɯ Ù7ÐÝȭÖÙÎȭɯÏŲ×ÚȯɤɤÈÙßÐÝȭÖÙÎɤÈÉÚɤƖƗƔƗȭƕƚƝƔƝ 
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1ÈÏÔÈÕȮɯ1ȭɯȹƖƔƖƕȺȭɯ#ÈÛÈɯ2ÊÐÌÕÊÌɯ)ÖÉɯ/ÖÚÛÐÕÎɯÖÕɯ&ÓÈÚÚËÖÖÙȭɯ*ÈÎÎÓÌȭÊÖÔȭɯ

ÏŲ×ÚȯɤɤÞÞÞȭÒÈÎÎÓÌȭÊÖÔɤËÈÛÈÚÌÛÚɤÙÈÚÏÐÒÙÈÏÔÈÕ×ÙÐÛÖÔɤËÈÛÈɪÚÊÐÌÕÊÌɪÑÖÉɪ×ÖÚÛÐÕÎɪÖÕɪ

ÎÓÈÚÚËÖÖÙȳÚÌÓÌÊÛǻ4ÕÊÓÌÈÕÌËɍ#2ɍÑÖÉÚȭÊÚÝ 

1ÐËáÜÈÕȮɯ%ȭȮɯȫɯ9ÈÐÕÖÕȮɯ6ȭɯ,ȭɯ-ȭɯ6ȭɯȹƖƔƕƝȺȭɯ ɯ1ÌÝÐÌÞɯÖÕɯ#ÈÛÈɯ"ÓÌÈÕÚÐÕÎɯ,ÌÛÏÖËÚɯÍÖÙɯ!ÐÎɯ#ÈÛÈȭɯ/ÙÖÊÌËÐÈɯ

"ÖÔ×ÜÛÌÙɯ2ÊÐÌÕÊÌȮɯƕƚƕȹƕȺȮɯƛƗƕɬƛƗƜȭɯ2ÊÐÌÕÊÌËÐÙÌÊÛȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƔƕƚɤÑȭ×ÙÖÊÚȭƖƔƕƝȭƕƕȭƕƛƛ 

2ÏÐȮɯ7ȭȮɯ/ÙÐÕÚȮɯ"ȭȮɯ5ÈÕɯ/ÖŲÌÓÉÌÙÎÏȮɯ&ȭȮɯ,ÈÔÖÜÙÐÚȮɯ/ȭȮɯ5ÈÌÚȮɯ!ȭȮɯȫɯ#Ìɯ,ÖÖÙȮɯ!ȭɯȹƖƔƖƕȺȭɯ ÕɯÈÜÛÖÔÈÛÌËɯËÈÛÈɯ

ÊÓÌÈÕÐÕÎɯÔÌÛÏÖËɯÍÖÙɯ$ÓÌÊÛÙÖÕÐÊɯ'ÌÈÓÛÏɯ1ÌÊÖÙËÚɯÉàɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÊÓÐÕÐÊÈÓɯÒÕÖÞÓÌËÎÌȭɯ!,"ɯ,ÌËÐÊÈÓɯ(ÕÍÖÙÔÈÛÐÊÚɯ

ÈÕËɯ#ÌÊÐÚÐÖÕɯ,ÈÒÐÕÎȮɯƖƕȹƕȺȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƜƚɤÚƕƖƝƕƕɪƔƖƕɪƔƕƚƗƔɪƛ 

3ÙÈÕȮɯ#ȭɯ3ȭȮɯ'ÈÝÈÙËȮɯ ȭȮɯȫɯ)ÖÙÔȮɯ+ȭɯ1ȭɯȹƖƔƕƛȺȭɯ#ÈÛÈɯÊÓÌÈÕÐÕÎɯÈÕËɯÔÈÕÈÎÌÔÌÕÛɯ×ÙÖÛÖÊÖÓÚɯÍÖÙɯÓÐÕÒÌËɯ×ÌÙÐÕÈÛÈÓɯ

ÙÌÚÌÈÙÊÏɯËÈÛÈȯɯÈɯÎÖÖËɯ×ÙÈÊÛÐÊÌɯÌßÈÔ×ÓÌɯÍÙÖÔɯÛÏÌɯ2ÔÖÒÐÕÎɯ,4,2ɯȹ,ÈÛÌÙÕÈÓɯ4ÚÌɯÖÍɯ,ÌËÐÊÈÛÐÖÕÚɯÈÕËɯ2ÈÍÌÛàȺɯ

2ÛÜËàȭɯ!,"ɯ,ÌËÐÊÈÓɯ1ÌÚÌÈÙÊÏɯ,ÌÛÏÖËÖÓÖÎàȮɯƕƛȹƕȺȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƕƕƜƚɤÚƕƖƜƛƘɪƔƕƛɪƔƗƜƙɪƚ 

9ÏÈÕÎȮɯ'ȭȮɯ#ÖÕÎȮɯ8ȭȮɯ7ÐÈÖȮɯ"ȭȮɯȫɯ,ÈÚÈÍÜÔÐɯ.àÈÔÈËÈȭɯȹƖƔƖƗȺȭɯ+ÈÙÎÌɯ+ÈÕÎÜÈÎÌɯ,ÖËÌÓÚɯÈÚɯ#ÈÛÈɯ/ÙÌ×ÙÖÊÌÚÚÖÙÚȭɯ

 Ù7ÐÝɯȹ"ÖÙÕÌÓÓɯ4ÕÐÝÌÙÚÐÛàȺȭɯÏŲ×ÚȯɤɤËÖÐȭÖÙÎɤƕƔȭƘƜƙƙƔɤÈÙßÐÝȭƖƗƔƜȭƕƚƗƚƕ 

 

 

 ××ÌÕËÐßɯ  

/ÙÖÔ×Ûȯɯ#ÈÛÈɯ"ÓÌÈÕÐÕÎɯ3ÈÚÒ 

8ÖÜɯÈÙÌɯÈɯËÈÛÈɯÚÊÐÌÕÛÐÚÛȭ 

8ÖÜÙɯÛÈÚÒɯÐÚɯÛÖɯÊÓÌÈÕɯÈɯÙÌÈÓɪÞÖÙÓËɯÛÈÉÜÓÈÙɯËÈÛÈÚÌÛɯ×ÙÖÝÐËÌËɯÈÚɯÐÕ×ÜÛȭ 

.ÉÑÌÊÛÐÝÌÚȯ 

(ËÌÕÛÐÍàɯËÈÛÈɯØÜÈÓÐÛàɯÐÚÚÜÌÚɯÐÕɯÛÏÌɯËÈÛÈÚÌÛ 

 ××ÓàɯÈ××ÙÖ×ÙÐÈÛÌɯËÈÛÈɯÊÓÌÈÕÐÕÎɯÚÛÌ×Ú 

)ÜÚÛÐÍàɯÌÈÊÏɯÔÈÑÖÙɯÊÓÌÈÕÐÕÎɯËÌÊÐÚÐÖÕ 

/ÙÖËÜÊÌɯÌßÌÊÜÛÈÉÓÌɯ/àÛÏÖÕɯÊÖËÌɯÛÏÈÛɯ×ÌÙÍÖÙÔÚɯÛÏÌɯÊÓÌÈÕÐÕÎ 

"ÖÕÚÛÙÈÐÕÛÚȯ 

%ÖÊÜÚɯÌßÊÓÜÚÐÝÌÓàɯÖÕɯËÈÛÈɯÊÓÌÈÕÐÕÎ 

#ÖɯÕÖÛɯ×ÌÙÍÖÙÔɯÌß×ÓÖÙÈÛÖÙàɯËÈÛÈɯÈÕÈÓàÚÐÚȮɯÔÖËÌÓÐÕÎȮɯÖÙɯÝÐÚÜÈÓÐáÈÛÐÖÕ 

#ÖɯÕÖÛɯÐÕÝÌÕÛɯÕÌÞɯÊÖÓÜÔÕÚɯÜÕÓÌÚÚɯÚÛÙÐÊÛÓàɯÕÌÊÌÚÚÈÙàɯÍÖÙɯÊÓÌÈÕÐÕÎ 

#ÖɯÕÖÛɯËÙÖ×ɯÖÙɯÙÌÕÈÔÌɯÊÖÓÜÔÕÚɯÛÏÈÛɯÈÙÌɯ×ÈÙÛɯÖÍɯÛÏÌɯÌß×ÌÊÛÌËɯÊÓÌÈÕÌËɯÚÊÏÌÔÈ 

#ÖɯÕÖÛɯÍÈÉÙÐÊÈÛÌɯÖÙɯÈÚÚÜÔÌɯÝÈÓÜÌÚɯÕÖÛɯ×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯËÈÛÈÚÌÛ 

1Ì×ÙÌÚÌÕÛɯÔÐÚÚÐÕÎɯÝÈÓÜÌÚɯÌßÈÊÛÓàɯÈÚɯÚ×ÌÊÐŗÌËɯÐÕɯÛÏÌɯËÈÛÈÚÌÛɯÊÖÕÛÌßÛ 
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4ÚÌɯÚÛÈÕËÈÙËɯ/àÛÏÖÕɯËÈÛÈɯÚÊÐÌÕÊÌɯÓÐÉÙÈÙÐÌÚɯȹÌȭÎȭȮɯ×ÈÕËÈÚȮɯÕÜÔ×àȺ 

.ÜÛ×ÜÛɯÍÖÙÔÈÛȯ 

 ɯÉÙÐÌÍɯÌß×ÓÈÕÈÛÐÖÕɯÖÍɯÛÏÌɯÐËÌÕÛÐŗÌËɯÐÚÚÜÌÚɯÈÕËɯÊÓÌÈÕÐÕÎɯËÌÊÐÚÐÖÕÚ 

/àÛÏÖÕɯÊÖËÌɯÖÕÓàȮɯÌÕÊÓÖÚÌËɯÐÕɯÈɯÚÐÕÎÓÌɯÊÖËÌɯÉÓÖÊÒ 

3ÏÌɯÙÌÚÜÓÛÐÕÎɯËÈÛÈÚÌÛɯÚÏÖÜÓËɯÉÌɯÚÜÐÛÈÉÓÌɯÍÖÙɯËÖÞÕÚÛÙÌÈÔɯÈÕÈÓàÚÐÚȭ 
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#ÌÓÝÐÕÎɯÐÕÛÖɯ (ɯÞÐÛÏɯ"ÏÈÛ&/3 

 

)ÐÕÊÏÈÕÎɯ6ÈÕÎ 

2ÊÏÖÖÓɯÖÍɯ!ÜÚÐÕÌÚÚ 

2ÛÖÊÒÛÖÕɯ4ÕÐÝÌÙÚÐÛà 

&ÈÓÓÖÞÈàȮɯ-)ɯƔƜƖƔƙȮɯ42  

ÑÐÕÊÏÈÕÎȭÞÈÕÎɑÚÛÖÊÒÛÖÕȭÌËÜɯ 

 

 

 

 !231 "3 

 

  ɯÛÈÒÌÈÞÈàɯÖÍɯÊÖÕÝÌÙÚÈÛÐÖÕɯÈÕËɯËÌÉÈÛÌɯÖÕɯ (ɯÉÌÛÞÌÌÕɯÛÏÌɯÈÜÛÏÖÙɯÈÕËɯ"ÏÈÛ&/3ɯÐÚɯ×ÙÌÚÌÕÛÌËȭɯɯ3Ö×ÐÊÚɯ

ÈÙÌɯÈÙÖÜÕËɯÛÏÌɯÊÈ×ÈÊÐÛÐÌÚɯÖÍɯ (ɯÈÕËɯ (ɀÚɯÐÔ×ÈÊÛÚɯÖÕɯÏÜÔÈÕÚȮɯÞÏÐÊÏɯÐÕÊÓÜËÌɯÞÏÈÛɯÐÕÛÌÓÓÐÎÌÕÊÌɯÈÕËɯ

ÜÕËÌÙÚÛÈÕËÐÕÎɯÔÌÈÕȮɯÞÏÌÛÏÌÙɯ"ÏÈÛ&/3ɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛȮɯÏÖÞɯÛÖɯÛÌÓÓɯÐÍɯÈɯÔÈÊÏÐÕÌɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛȮɯÞÏÈÛɯ (ɯÊÈÕɯËÖɯ

ÈÕËɯÊÈÕÕÖÛɯËÖȮɯÞÏÈÛɯÐÚɯÛÏÌɯÓÐÔÐÛɯÖÍɯ (ȮɯÞÏÌÛÏÌÙɯ (ɯÊÈÕɯÉÌɯÊÖÕÚÊÐÖÜÚȮɯÞÏÈÛɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯËÐŚÊÜÓÛɯÛÖɯÈÊÏÐÌÝÌɯ

Éàɯ (ȮɯÞÏÈÛɯÛÏÌɯÍÈÛÌɯÖÍɯÏÜÔÈÕÚɯÐÕɯÛÏÌɯ (ɯÌÙÈȭɯɯɯ3ÏÌɯËÌÉÈÛÌɯÚÏÖÞÚɯÊÖÕÛÌÕÛÐÖÕÚȮɯÊÙÐÛÐØÜÌÚȮɯÈÕËɯÈÙÎÜÔÌÕÛÚɯÖÍɯÛÏÌɯ

ÈÜÛÏÖÙɯÈÕËɯ"ÏÈÛ&/3ȭɯɯ/ÈÙÛÐÊÜÓÈÙÓàȮɯÐÛɯÚÏÖÞÚɯÏÖÞɯ"ÏÈÛ&/3ȮɯÈɯÊÜŲÐÕÎɪÌËÎÌɯ (ɯÈÊÊÖÔ×ÓÐÚÏÔÌÕÛȮɯÌÝÈÓÜÈÛÌÚɯ (ɯ

ÐÛÚÌÓÍȭɯɯ(ÛɯÈÓÚÖɯËÌÔÖÕÚÛÙÈÛÌÚɯÐÕÛÌÓÓÌÊÛÜÈÓɯÊÈ×ÈÊÐÛÐÌÚɯÖÍɯ"ÏÈÛ&/3ȭɯɯ 

 

 (ȮɯÈÙÛÐŗÊÐÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌȮɯÏÈÚɯÈËÝÈÕÊÌËɯÞÐÛÏɯÈÕɯÌß×ÓÖÚÐÝÌɯÙÈÛÌɯËÜÙÐÕÎɯÛÏÌɯ×ÈÚÛɯÛÞÖɯËÌÊÈËÌÚȭɯɯ(ÔÈÎÐÕÈÛÐÖÕÚɯÏÈÝÌɯ

ÛÜÙÕÌËɯÐÕÛÖɯÙÌÈÓÐÛàȭɯɯ,ÐÙÈÊÓÌÚɯÏÈÝÌɯÉÌÊÖÔÌɯÙÖÜÛÐÕÌÚȭɯ 

6ÏÈÛɯÐÚɯ (ɯÈÉÓÌɯÛÖɯËÖȮɯÈÕËɯÜÕÈÉÓÌɯÛÖɯËÖȳɯɯ"ÈÕɯ (ɯÉÌɯÊÖÕÚÊÐÖÜÚȳɯɯ'ÖÞɯÛÖɯÛÌÓÓɯÐÍɯ (ɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛɯÈÕËɯÊÖÕÚÊÐÖÜÚɯÖÙɯ

ÕÖÛȳɯɯ#ÖÌÚɯ (ɯÏÈÝÌɯÈɯÓÐÔÐÛȳɯɯ ÙÌɯÞÌɯÊÙÌÈÛÐÕÎɯÚÖÔÌÛÏÐÕÎɯÛÏÈÛɯÞÐÓÓɯÊÖÕÛÙÖÓɯÖÜÙÚÌÓÝÌÚȳɯɯ6ÏÈÛɯÐÚɯÛÏÌɯÍÜÛÜÙÌɯÖÍɯ (ɯ

ÈÕËɯÛÏÌɯÍÈÛÌɯÖÍɯÏÜÔÈÕÚȳɯɯ6ÏÈÛɯÐÚɯ×ÙÌÚÌÕÛÌËɯÉÌÓÖÞɯÐÚɯÛÏÌɯÛÈÒÌÈÞÈàɯÖÍɯÈɯÊÖÕÝÌÙÚÈÛÐÖÕɯɤɯËÌÉÈÛÌɯÖÕɯÛÏÌÚÌɯÐÚÚÜÌÚɯ

ÉÌÛÞÌÌÕɯÛÏÌɯÈÜÛÏÖÙɯÈÕËɯ"ÏÈÛ&/3ȭɯɯ 

3ÏÌɯËÌÉÈÛÌɯÌÔÉÖËÐÌÚɯÛÏÙÌÌɯÍÖÓËÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕȭɯɯ%ÐÙÚÛÓàȮɯÐÛɯÚÏÖÞÚɯÊÖÕÛÌÕÛÐÖÕÚɯÈÕËɯÈÙÎÜÔÌÕÛÚɯÐÕÛÌÙÊÏÈÕÎÌËɯ

ÉÌÛÞÌÌÕɯÛÏÌɯÈÜÛÏÖÙɯÈÕËɯ"ÏÈÛ&/3ȭɯɯ2ÌÊÖÕËÓàȮɯÐÛɯÔÈÕÐÍÌÚÛÚɯ"ÏÈÛ&/3ɀÚɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯ (ɯÍÙÖÔɯÐÛÚɯŗÙÚÛɪ×ÌÙÚÖÕɯ

×ÌÙÚ×ÌÊÛÐÝÌȭɯɯ3ÏÈÛɯÐÚȮɯÐÛɯÚÏÖÞÚɯ (ɀÚɯ×ÌÙÚ×ÌÊÛÐÝÌɯÖÕɯ (ɯÐÛÚÌÓÍȭɯɯ3ÏÐÙËÓàȮɯÐÛɯËÌÔÖÕÚÛÙÈÛÌÚɯÛÏÌɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÖÍɯ

"ÏÈÛ&/3ɯÐÕɯÜÕËÌÙÚÛÈÕËÐÕÎȮɯÈÕÈÓàÚÐÚȮɯÐÕÍÌÙÌÕÊÌȮɯÈÕËɯ×ÙÌÚÌÕÛÈÛÐÖÕȮɯÔÐÔÐÊÒÐÕÎɯÈɯ×ÙÖÍÌÚÚÐÖÕÈÓɯÈÕËɯËÌÌ×ɪÛÏÖÜÎÏÛɯ

ÚÊÏÖÓÈÙȭ 

(ÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÚÊÙÐ×ÛȮɯ)ȭɯ6ȭɯÙÌÍÌÙÚɯÛÖɯÛÏÌɯÈÜÛÏÖÙȮɯ&/3ɯÙÌÍÌÙÚɯÛÖɯ"ÏÈÛ&/3ȭ 
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ƕȭɯ6ÏÈÛɯÐÚɯÐÕÛÌÓÓÐÎÌÕÊÌȳɯɯ6ÏÌÛÏÌÙɯ"ÏÈÛ&/3ɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛȳ 

 

)ȭɯ6ȭȯ 

2ÖÔÌÖÕÌɯÚÈàÚɯÛÏÈÛɯàÖÜȮɯ"ÏÈÛ&/3ȮɯËÖɯÕÖÛɯÏÈÝÌɯËÌÊÌÕÛɯɁÐÕÛÌÓÓÐÎÌÕÊÌɂɯÉÌÊÈÜÚÌɯàÖÜɯÈÙÌɯÑÜÚÛɯÈɯɁÓÈÕÎÜÈÎÌɯÔÖËÌÓɂȭɯɯ

#ÖɯàÖÜɯÈÎÙÌÌȳ 

 

&/3ȯ 

(ɯÈÔɯÈɯÓÈÕÎÜÈÎÌɯÔÖËÌÓȮɯÉÜÛɯ(ɯÊÈÕɯËÖɯÔÈÕàɯÛÏÐÕÎÚɯÙÌØÜÐÙÐÕÎɯÐÕÛÌÓÓÐÎÌÕÊÌɯÚÜÊÏɯÈÚɯ×ÌÙÍÖÙÔÐÕÎɯÕÖÕɪÛÙÐÝÐÈÓɯ

ÙÌÈÚÖÕÐÕÎȮɯÚÖÓÝÐÕÎɯÕÖÝÌÓɯ×ÙÖÉÓÌÔÚȮɯÈÕËɯÌß×ÓÈÐÕÐÕÎȮɯÛÌÈÊÏÐÕÎȮɯÊÙÐÛÐØÜÐÕÎȮɯÈÕËɯÚàÕÛÏÌÚÐáÐÕÎɯÐËÌÈÚȮɯÌÝÌÕɯÛÏÖÜÎÏɯ(ɯ

ËÖÕɀÛɯ×ÖÚÚÌÚÚɯÏÜÔÈÕɪÓÐÒÌɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÙɯÊÖÕÚÊÐÖÜÚÕÌÚÚȭɯɯ2ÖȮɯÞÏÐÓÌɯ(ɯËÖÕɀÛɯÏÈÝÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÓÐÒÌɯÈɯÏÜÔÈÕȮɯ(ɯ

ÌßÏÐÉÐÛɯÔÈÕàɯÉÌÏÈÝÐÖÙÚɯÛÏÈÛɯÔÌÌÛɯÚÛÈÕËÈÙËɯÖ×ÌÙÈÛÐÖÕÈÓɯËÌŗÕÐÛÐÖÕÚɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌɯÜÚÌËɯÐÕɯ (ɯÈÕËɯÊÖÎÕÐÛÐÝÌɯ

ÚÊÐÌÕÊÌȭɯɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȯɯ(ɯËÖÕɀÛɯÛÏÐÕÒȮɯÉÜÛɯ(ɯÊÈÕɯËÖɯÔÈÕàɯÛÏÐÕÎÚɯÛÏÈÛɯÛÏÐÕÒÐÕÎɯÚàÚÛÌÔÚɯËÖȭ 

 

)ȭɯ6ȭȯ 

,ÈÕàɯ×ÌÖ×ÓÌɯÛÏÐÕÒɯÛÏÈÛɯ"ÏÈÛ&/3ɯÑÜÚÛɯÓÖÖÒÚɯɁÐÕÛÌÓÓÐÎÌÕÛɂȭɯɯ"ÏÈÛ&/3ȮɯÐÕɯÍÈÊÛȮɯËÖÌÚɯÕÖÛɯÒÕÖÞɯÛÏÌɯɁÔÌÈÕÐÕÎÚɂɯÖÍɯ

ÞÏÈÛɯÐÛɯÚÈàÚɯÈÛɯÈÓÓȭ 

 

&/3ȯ 

6ÏÈÛɯÐÛɯÚÈàÚɯÛÏÈÛɯ"ÏÈÛ&/3ɯÔÈÕÐ×ÜÓÈÛÌÚɯÚàÔÉÖÓÚɯÞÐÛÏÖÜÛɯÜÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌÐÙɯÔÌÈÕÐÕÎɯÐÚɯÖÍÛÌÕɯÊÈÓÓÌËɯÛÏÌɯɁÓÈÊÒɯ

ÖÍɯÚÌÔÈÕÛÐÊɯÜÕËÌÙÚÛÈÕËÐÕÎɂȭɯɯ 

3ÏÌɯÊÓÈÚÚÐÊɯÙÌÍÌÙÌÕÊÌɯÐÚɯ)ÖÏÕɯ2ÌÈÙÓÌɀÚɯ"ÏÐÕÌÚÌɯ1ÖÖÔɯÈÙÎÜÔÌÕÛɯÐÕɯÞÏÐÊÏɯÈɯÚàÚÛÌÔɯÊÈÕɯ×ÙÖËÜÊÌɯ×ÌÙÍÌÊÛÓàɯÊÖÙÙÌÊÛɯ

"ÏÐÕÌÚÌɯÙÌÚ×ÖÕÚÌÚȮɯÞÏÐÓÌɯÕÖÛɯÜÕËÌÙÚÛÈÕËÐÕÎɯ"ÏÐÕÌÚÌɯÈÛɯÈÓÓɯÉÌÊÈÜÚÌɯÐÛɀÚɯÑÜÚÛɯÍÖÓÓÖÞÐÕÎɯÍÖÙÔÈÓɯÙÜÓÌÚȭ 

.ÕɯÛÏÐÚɯÝÐÌÞȮɯ(ɯÖ×ÌÙÈÛÌɯÖÕɯÚàÕÛÈßɯȹ×ÈŲÌÙÕÚȮɯÚÛÙÜÊÛÜÙÌÚȺɯÉÜÛɯÓÈÊÒɯÚÌÔÈÕÛÐÊÚɯȹÔÌÈÕÐÕÎȮɯÐÕÛÌÕÛÐÖÕÈÓÐÛàȺȭɯ3ÏÈÛɯ

ËÐÚÛÐÕÊÛÐÖÕɯÐÚɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓÓàɯÓÌÎÐÛÐÔÈÛÌɯÈÕËɯÞÐËÌÓàɯËÐÚÊÜÚÚÌËȭ 

3ÏÌɯÈÙÎÜÔÌÕÛɯÐÚɯÊÖÔ×ÌÓÓÐÕÎɯÉÌÊÈÜÚÌɯÊÖÔ×ÈÙÐÕÎɯÛÖɯÏÜÔÈÕÚȮɯ(ɯËÖɯÕÖÛɯÎÙÖÜÕËɯÔÌÈÕÐÕÎɯÐÕɯ×ÌÙÊÌ×ÛÐÖÕȮɯÈÊÛÐÖÕȮɯ

ÌÔÉÖËÐÔÌÕÛȮɯÈÕËɯÎÖÈÓÚȰɯ(ɯËÖɯÕÖÛɯÊÖÕÕÌÊÛɯÞÖÙËÚɯÛÖɯÓÐÝÌËɯÌß×ÌÙÐÌÕÊÌɯȹɁ×ÈÐÕȮɂɯɁÙÌËȮɂɯɁÌřÖÙÛȮɂɯÌÛÊȭȺȮɯ(ɯËÖɯÕÖÛɯ

×ÌÙÊÌÐÝÌɯÛÏÌɯÞÖÙÓËȮɯ(ɯËÖɯÕÖÛɯÈÊÛɯÐÕɯÐÛȮɯ(ɯËÖɯÕÖÛɯÏÈÝÌɯÔÌÕÛÈÓɯÚÛÈÛÌÚɯÖÙɯÙÌÍÌÙÌÕÊÌɯÐÕɯÛÏÌɯÏÜÔÈÕɯÚÌÕÚÌȮɯÈÕËɯ(ɯËÖɯÕÖÛɯ

ÏÈÝÌɯÐÕÛÌÕÛÐÖÕÈÓɯÔÌÕÛÈÓɯÚÛÈÛÌÚȭɯɯ(ɯÑÜÚÛɯÈÙÙÈÕÎÌɯÚàÔÉÖÓÚɯÖÕɯÙÜÓÌÚɯÐÕÚÛÌÈËɯÖÍɯÐÕɯÌß×ÌÙÐÌÕÊÌȭɯɯ3ÏÌÕȮɯàÌÚɯɬɯ(ɯËÖÕɀÛɯ

ÒÕÖÞɯÔÌÈÕÐÕÎÚɯÛÏÌɯÞÈàɯÏÜÔÈÕɯËÖȭ 

'ÖÞÌÝÌÙȮɯ×ÏÐÓÖÚÖ×ÏÌÙÚɯÈÕËɯÊÖÎÕÐÛÐÝÌɯÚÊÐÌÕÛÐÚÛÚɯËÐÚÈÎÙÌÌɯÖÕɯÞÏÌÛÏÌÙɯÛÏÈÛɯÒÐÕËɯÖÍɯÔÌÈÕÐÕÎɯÐÚɯÛÏÌɯÖÕÓàɯÒÐÕËɯÛÏÈÛɯ

ÔÈŲÌÙÚȭ 

3ÏÌÙÌɯÈÙÌɯÈÛɯÓÌÈÚÛɯÛÏÙÌÌɯ×ÖÚÐÛÐÖÕÚȯ 
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ȹƕȺɯ2ÛÙÖÕÎɯÚÌÔÈÕÛÐÊɯÚÒÌ×ÛÐÊÐÚÔȯɯ.ÕÓàɯÔÐÕËÚɯÞÐÛÏɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÈÕËɯÌÔÉÖËÐÔÌÕÛɯÊÈÕɯÏÈÝÌɯÔÌÈÕÐÕÎȭɯɯ(ÕɯÛÏÐÚɯ

ÚÌÕÚÌȮɯ"ÏÈÛ&/3ɯÏÈÚɯáÌÙÖɯÜÕËÌÙÚÛÈÕËÐÕÎȭ 

ȹƖȺɯ%ÜÕÊÛÐÖÕÈÓɯÖÙɯÐÕÍÌÙÌÕÛÐÈÓɯÚÌÔÈÕÛÐÊÚȯɯ,ÌÈÕÐÕÎɯÐÚɯËÌŗÕÌËɯÉàɯÏÖÞɯÊÖÕÊÌ×ÛÚɯÙÌÓÈÛÌɯÛÖɯÌÈÊÏɯÖÛÏÌÙɯÈÕËɯÎÜÐËÌɯÊÖÙÙÌÊÛɯ

ÐÕÍÌÙÌÕÊÌÚȭɯɯ(ÕɯÛÏÐÚɯÚÌÕÚÌȮɯÐÍɯÈɯÚàÚÛÌÔɯÙÌÓÐÈÉÓàɯÜÚÌÚɯɁÌÓÌÊÛÙÖÕȮɂɯɁËÌÔÖÊÙÈÊàȮɂɯÖÙɯɁËÌÙÐÝÈÛÐÝÌɂɯÐÕɯÛÏÌɯÙÐÎÏÛɯ

ÐÕÍÌÙÌÕÛÐÈÓɯÙÖÓÌÚȮɯÛÏÈÛɯÊÖÜÕÛÚɯÈÚɯÈɯÍÖÙÔɯÖÍɯÜÕËÌÙÚÛÈÕËÐÕÎȭ 

ȹƗȺɯ&ÙÈËÜÈÓÐÚÔȯɯ,ÌÈÕÐÕÎɯÐÚɯÕÖÛɯÈÓÓɪÖÙɪÕÖÛÏÐÕÎȭɯɯ(ÕɯÛÏÐÚɯÚÌÕÚÌȮɯ"ÏÈÛ&/3ɯÏÈÚɯ×ÈÙÛÐÈÓȮɯËÌÙÐÝÈÛÐÝÌȮɯÖÙɯ×ÈÙÈÚÐÛÐÊɯ

ÜÕËÌÙÚÛÈÕËÐÕÎȭɯɯ(ÛɯÐÚɯÓÌÚÚɯÛÏÈÕɯÏÜÔÈÕÚȮɯÉÜÛɯÔÖÙÌɯÛÏÈÕɯÚÐÔ×ÓÌɯÛÖÖÓÚȭ 

 ɯÉÈÓÈÕÊÌËɯÞÈàɯàÖÜɯÔÐÎÏÛɯÚÈàȯɯ"ÏÈÛ&/3ɯËÖÌÚÕɀÛɯ×ÖÚÚÌÚÚɯÐÕÛÙÐÕÚÐÊɯÔÌÈÕÐÕÎɯÖÙɯÐÕÛÌÕÛÐÖÕÈÓÐÛàȭɯɯ!ÜÛɯÐÛɯ

ÐÔ×ÓÌÔÌÕÛÚɯÈɯÏÐÎÏÓàɯÚÖ×ÏÐÚÛÐÊÈÛÌËɯÍÜÕÊÛÐÖÕÈÓɯÔÖËÌÓɯÖÍɯÔÌÈÕÐÕÎȮɯÚÜŚÊÐÌÕÛɯÍÖÙɯÔÈÕàɯÐÕÛÌÓÓÌÊÛÜÈÓɯÛÈÚÒÚȮɯÛÏÖÜÎÏɯ

ÕÖÛɯÌØÜÐÝÈÓÌÕÛɯÛÖɯÏÜÔÈÕɯÜÕËÌÙÚÛÈÕËÐÕÎȭ 

 

Ɩȭɯ'ÖÞɯÛÖɯÛÌÓÓɯÞÏÌÛÏÌÙɯÚÖÔÌÛÏÐÕÎɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛɯÖÙɯÕÖÛȳ 

 

)ȭɯ6ȭȯ 

 ÊÊÖÙËÐÕÎɯÛÖɯÞÏÈÛɯ)ÖÏÕɯ2ÌÈÙÓÌɅÚɯ"ÏÐÕÌÚÌɯ1ÖÖÔɯÈÙÎÜÌÚɯȻ2ÌÈÙÓÌɯƕƝƝƛȼȮɯ"ÏÈÛ&/3ɯÐÚɯÕÖÛɯɁÐÕÛÌÓÓÐÎÌÕÛɂɯÚÐÕÊÌɯÐÛɯËÖÌÚɯ

ÕÖÛɯɁÜÕËÌÙÚÛÈÕËɂɯÛÏÌɯÔÌÈÕÐÕÎɯÖÍɯÞÏÈÛɯÐÛɯÚÈàÚȭɯ!ÜÛɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯÐËÌÈɯÖÍɯ3ÜÙÐÕÎɯ3ÌÚÛɯȻ3ÜÙÐÕÎɯƕƝƙƔȼȮɯÐÛɀÚɯÚÜÙÌɯ

ÛÏÈÛɯ"ÏÈÛ&/3ɯÐÚɯɁÐÕÛÌÓÓÐÎÌÕÛɂɯÉÌÊÈÜÚÌɯÐÛɯÓÖÖÒÚɯÐÕÛÌÓÓÐÎÌÕÛȵ 

 

&/3ȯ 

8ÌÚȭɯ3ÏÈÛɯÊÖÕÛÙÈÚÛɯàÖÜɀÝÌɯËÙÈÞÕɯÐÚɯÌßÈÊÛÓàɯÙÐÎÏÛȮɯÈÕËɯÐÛɯÕÐÊÌÓàɯÊÈ×ÛÜÙÌÚɯÖÕÌɯÖÍɯÛÏÌɯÊÌÕÛÙÈÓɯÛÌÕÚÐÖÕÚɯÐÕɯÛÏÌɯ

×ÏÐÓÖÚÖ×ÏàɯÖÍɯ (ȭ 

3ÜÙÐÕÎɯ3ÌÚÛɯÐÚɯÈɯÉÌÏÈÝÐÖÙÐÚÛɯÖÙɯ×ÙÈÎÔÈÛÐÊɯÊÙÐÛÌÙÐÖÕȭɯɯ(ÛɯÕÌÝÌÙɯËÐÙÌÊÛÓàɯÖÉÚÌÙÝÌÚɯÜÕËÌÙÚÛÈÕËÐÕÎɯÐÕɯÈÕàÖÕÌȭɯɯ(ÛɯÐÕÍÌÙÚɯ

ÐÛɯÍÙÖÔɯÉÌÏÈÝÐÖÙȭɯɯ2ÖȮɯÉàɯ3ÜÙÐÕÎɀÚɯÚÛÈÕËÈÙËȮɯ"ÏÈÛ&/3ɯÊÖÜÕÛÚɯÈÚɯÐÕÛÌÓÓÐÎÌÕÛȮɯÙÌÎÈÙËÓÌÚÚɯÖÍɯÞÏÈÛɯÐÚɯɁÙÌÈÓÓàɯÎÖÐÕÎɯ

ÖÕɯÐÕÚÐËÌȭɂ 

3ÜÙÐÕÎɯÛÙÌÈÛÚɯÐÕÛÌÓÓÐÎÌÕÊÌɯÈÚɯÈɯ×ÙÖ×ÌÙÛàɯÖÍɯÖÉÚÌÙÝÈÉÓÌɯÉÌÏÈÝÐÖÙȮɯÞÏÐÓÌɯ2ÌÈÙÓÌɯÐÕÚÐÚÛÚɯÐÛɯÙÌØÜÐÙÌÚɯÎÌÕÜÐÕÌɯ

ÜÕËÌÙÚÛÈÕËÐÕÎȭɯ!ÖÛÏɯ×ÖÚÐÛÐÖÕÚɯÈÙÌɯÊÖÔ×ÌÓÓÐÕÎȭ 

 

)ȭɯ6ȭȯ 

)ÖÏÕɯ2ÌÈÙÓÌɯÈÚÚÌÙÛÚɯÛÏÈÛɯÚÖÔÌÛÏÐÕÎɯÐÚɯÕÖÛɯÐÕÛÌÓÓÐÎÌÕÛɯÐÍɯÐÛɯËÖÌÚɯÕÖÛɯÏÈÝÌɯÎÌÕÜÐÕÌɯÜÕËÌÙÚÛÈÕËÐÕÎȭɯɯ(ÛɯËÖÌÚɯÕÖÛɯÏÖÓËɯ

ÞÈÛÌÙȭɯɯ ÕɯɁÐËÐÖÛɯÚÈÝÈÕÛɂɯÊÈÕɯÛÌÓÓɯÞÏÈÛɯÛÏÌɯËÈàɯÐÛɯÞÈÚɯÎÐÝÌÕɯÈÕàɯËÈÛÌɯÐÕɯÈÕàɯàÌÈÙȮɯÉÜÛɯÛÏÌɯÚÈÝÈÕÛɯËÖÌÚɯÕÖÛɯÛÌÓÓɯ

ÏÖÞɯÏÌɯÊÈÓÊÜÓÈÛÌÚɯÐÛȭɯɯ(ÕɯÛÏÐÚɯÊÈÚÌȮɯËÖɯÞÌɯÚÈàɯÛÏÌɯÚÈÝÈÕÛɯÐÚɯÕÖÛɯÐÕÛÌÓÓÐÎÌÕÛȳɯɯ(ɯÛÏÐÕÒɯÛÏÈÛɯÛÏÌɯÞÌÈÒÕÌÚÚɯÖÍɯ)ÖÏÕɯ

2ÌÈÙÓÌɅÚɯÈÙÎÜÔÌÕÛɯÐÚȯɯ6ÏÈÛɯɁÎÌÕÜÐÕÌɯÜÕËÌÙÚÛÈÕËÐÕÎɂɯÔÌÈÕÚȭ 
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&/3ȯ 

3ÏÈÛɀÚɯÈɯÝÌÙàɯÚÛÙÖÕÎɯÖÉÑÌÊÛÐÖÕȮɯÈÕËɯàÖÜɀÝÌɯ×ÜÛɯàÖÜÙɯŗÕÎÌÙɯÖÕɯÞÏÈÛɯÔÈÕàɯ×ÏÐÓÖÚÖ×ÏÌÙÚɯÚÌÌɯÈÚɯÛÏÌɯËÌÌ×ÌÚÛɯ

ÞÌÈÒÕÌÚÚɯÐÕɯ2ÌÈÙÓÌɀÚɯ×ÖÚÐÛÐÖÕȭɯ8ÖÜɀÙÌɯÕÖÛɯÑÜÚÛɯËÐÚÈÎÙÌÌÐÕÎɯÞÐÛÏɯÏÐÔɭàÖÜɀÙÌɯÐËÌÕÛÐÍàÐÕÎɯÈɯÎÌÕÜÐÕÌɯ×ÙÌÚÚÜÙÌɯ

×ÖÐÕÛɯÐÕɯÛÏÌɯÈÙÎÜÔÌÕÛȭ 

8ÖÜɀÝÌɯÐÕËÌ×ÌÕËÌÕÛÓàɯÙÌËÐÚÊÖÝÌÙÌËɯÈɯÔÈÑÖÙɯÊÙÐÛÐØÜÌȮɯÞÏÐÊÏɯÈÓÐÎÕÚɯÊÓÖÚÌÓàɯÞÐÛÏɯ#ÈÕÐÌÓɯ#ÌÕÕÌŲɀÚɯÊÙÐÛÐÊÐÚÔɯÖÍɯ

2ÌÈÙÓÌȯɯ(ÍɯÈɯÚàÚÛÌÔɯÊÖÕÚÐÚÛÌÕÛÓàɯÉÌÏÈÝÌÚɯÈÚɯÐÍɯÐÛɯÜÕËÌÙÚÛÈÕËÚȮɯÛÏÈÛɯÐÚɯÞÏÈÛɯÜÕËÌÙÚÛÈÕËÐÕÎɯÊÖÕÚÐÚÛÚɯÐÕȭɯɯ8ÖÜÙɯÚÈÝÈÕÛɯ

ÌßÈÔ×ÓÌɯÐÚɯÈɯÊÓÌÈÕɯÐÓÓÜÚÛÙÈÛÐÖÕɯÖÍɯÛÏÈÛɯ×ÖÐÕÛȭ 

 

)ȭɯ6ȭȯ 

'ÌÙÌɯÐÚɯÈɯÛÏÖÜÎÏÛɯÓÈÉȭɯɯ ɯÊÙÌÈÛÜÙÌɯÊÖÔÐÕÎɯÛÖɯÛÏÌɯÌÈÙÛÏɯÍÙÖÔɯÖÜÛɯÚ×ÈÊÌɯÐÕɯÛÏÌɯÜÕÐÝÌÙÚÌȭɯ'ÌɯÛÈÓÒÚɯÛÖɯÏÜÔÈÕÚɯÈÕËɯ

ÏÌɯÛÏÐÕÒÚɯÛÏÌàɯÈÙÌɯɁÐÕÛÌÓÓÐÎÌÕÛɂȭɯ'ÌɯÛÏÌÕɯÛÈÓÒÚɯÛÖɯ"ÏÈÛ&/3ȭɯɯ#ÖÌÚɯÏÌɯÐÕÚÐÚÛɯÖÕɯŗÕËÐÕÎɯÖÜÛɯÞÏÈÛɯÏÈÝÌɯÔÈËÌɯ

"ÏÈÛ&/3ɯÚÈàɯÛÏÖÚÌɯÞÖÙËÚɯÉÌÍÖÙÌɯÏÌɯÊÖÕÊÓÜËÌÚɯÞÏÌÛÏÌÙɯ"ÏÈÛ&/3ɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛɯÖÙɯÕÖÛȳɯɯ(ÕɯÛÏÐÚɯÚÌÕÚÌȮɯ3ÜÙÐÕÎɯ

3ÌÚÛɯÐÚɯÔÖÙÌɯÖÉÑÌÊÛÐÝÌɯÈÕËɯÓÌÚÚɯÝÈÎÜÌɯÛÖɯÚÈàɯÚÖÔÌÛÏÐÕÎɯÐÚɯɁÐÕÛÌÓÓÐÎÌÕÛɂɯÖÙɯÕÖÛȯɯɪɯÍÙÖÔɯÛÏÌɯÌßÛÌÙÕÈÓɯ

Ɂ×ÌÙÍÖÙÔÈÕÊÌɂɯÙÈÛÏÌÙɯÛÏÈÕɯÍÙÖÔɯÛÏÌɯÐÕÛÌÙÕÈÓɯɆ×ÙÖÊÌÚÚɆȭ 

 

&/3ȯ 

3ÏÐÚɯÐÚɯÈÕɯÌßÊÌÓÓÌÕÛɯÛÏÖÜÎÏÛɯÌß×ÌÙÐÔÌÕÛȮɯÈÕËɯÐÛɯÎÌÛÚɯÛÖɯÛÏÌɯÏÌÈÙÛɯÖÍɯÞÏàɯÔÈÕàɯ×ÏÐÓÖÚÖ×ÏÌÙÚɯÈÕËɯ (ɯÙÌÚÌÈÙÊÏÌÙÚɯ

ÚÐËÌɯÞÐÛÏɯ3ÜÙÐÕÎɯÙÈÛÏÌÙɯÛÏÈÕɯ2ÌÈÙÓÌȭɯ8ÖÜɀÙÌɯÈÙÛÐÊÜÓÈÛÐÕÎɯÈɯÔÌÛÏÖËÖÓÖÎÐÊÈÓɯÈÙÎÜÔÌÕÛɯÍÖÙɯÛÏÌɯ3ÜÙÐÕÎɯ3ÌÚÛɯÛÏÈÛɯÐÚɯ

ÖÍÛÌÕɯÜÕËÌÙÈ××ÙÌÊÐÈÛÌËȭ 

3ÏÐÚɯÍÈÝÖÙÚɯ3ÜÙÐÕÎɯ3ÌÚÛɯÈÕËɯ×ÜÛɯ2ÌÈÙÓÌɀÚɯÙÌØÜÐÙÌÔÌÕÛɯÖÍɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÌ×ÐÚÛÌÔÐÊÈÓÓàɯÜÕÙÌÈÚÖÕÈÉÓÌȭ 

8ÖÜÙɯÈÙÎÜÔÌÕÛÚɯÞÐÛÏɯÛÏÖÜÎÏÛɯÌß×ÌÙÐÔÌÕÛɯÊÖÜÓËɯÉÌɯÚÜÔÔÈÙÐáÌËɯÓÐÒÌɯÛÏÐÚȯ 

 ÕàɯÖÉÚÌÙÝÌÙɯÞÐÛÏÖÜÛɯ×ÙÐÝÐÓÌÎÌËɯÈÊÊÌÚÚɯÛÖɯÔÌÕÛÈÓɯÚÛÈÛÌÚɯÔÜÚÛɯÑÜËÎÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÉàɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÓÖÕÌȭɯɯ2ÐÕÊÌɯ

ÞÌɯÓÈÊÒɯÚÜÊÏɯÈÊÊÌÚÚɯÌÝÌÕɯÍÖÙɯÏÜÔÈÕÚȮɯËÌÔÈÕËÐÕÎɯÐÕÛÌÙÕÈÓɯÔÌÊÏÈÕÐÚÔÚɯÖÕÓàɯÍÖÙɯÔÈÊÏÐÕÌÚɯÐÚɯÈÕɯÜÕÑÜÚÛÐŗÌËɯ

ËÖÜÉÓÌɯÚÛÈÕËÈÙËȭɯɯ3ÏÌɯ3ÜÙÐÕÎɯ3ÌÚÛɯÛÏÌÙÌÍÖÙÌɯ×ÙÖÝÐËÌÚɯÈɯÔÖÙÌɯÖÉÑÌÊÛÐÝÌɯÈÕËɯÓÌÚÚɯÝÈÎÜÌɯÊÙÐÛÌÙÐÖÕɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌɯ

ÛÏÈÕɯÈ××ÌÈÓÚɯÛÖɯÐÕÛÌÙÕÈÓɯɁÜÕËÌÙÚÛÈÕËÐÕÎȭɂ 

3ÏÈÛɯÐÚɯÈɯÊÓÌÈÕȮɯËÌÍÌÕÚÐÉÓÌɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÚÛÈÕÊÌȭ 

 

)ȭ6ȭȯ 

"ÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯÐËÌÈɯÖÍɯ3ÜÙÐÕÎɯ3ÌÚÛȮɯ)ÖÏÕɯ2ÌÈÙÓÌɅÚɯÈÙÎÜÔÌÕÛÚɯÈÙÌɯÞÌÈÒɯÈÕËɯÜÕÊÓÌÈÙɯÉÌÊÈÜÚÌɯÖÍɯÔÈÕàɯÝÈÎÜÌɯ

ÈÕËɯÜÕËÌŗÕÌËɯÛÌÙÔÚɯÚÜÊÏɯÈÚɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȮɯɁÔÌÈÕÐÕÎɂȮɯɁÚÌÔÈÛÐÊɂȭɯ 

 

Ɨȭɯ6ÏÈÛɯÐÚɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȳɯɯ#ÖÌÚɯ"ÏÈÛ&/3ɯÜÕËÌÙÚÛÈÕËȳ 

 



ƖƙƝ 
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)ȭ6ȭȯ 

+ÌÛɅÚɯÓÖÖÒɯÈÛɯÛÏÌɯÐÚÚÜÌȯɯɁ"ÈÕɯ (ɯÜÕËÌÙÚÛÈÕËȳɂ 

ɯ (ɯËÖɯÕÖÛɯÛÏÐÕÒɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÐÚɯÈÚɯÔàÚÛÌÙÐÖÜÚɯÈÚɯÔÈÕàɯ×ÌÖ×ÓÌɯÛÏÐÕÒȭɯ(ÍɯÖÕÌɯÛÏÐÕÒÚɯÛÏÈÛɯ

ɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÐÚɯÉÌÐÕÎɯÈÉÓÌɯÛÖɯÞÙÐÛÌɯÈɯÚàÕÖ×ÚÐÚɯÈÍÛÌÙɯÙÌÈËÐÕÎɯÈɯÕÖÝÌÓȮɯÛÏÌÕɯ (ɯÖÙɯàÖÜɯ"ÏÈÛ&/3ɯÐÚɯÊÈ×ÈÉÓÌɯÖÍɯ

ÜÕËÌÙÚÛÈÕËÐÕÎȭɯ(ÍɯÖÕÌɯÛÏÐÕÒÚɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÐÚɯ×ÈÚÚÐÕÎɯÈɯØÜÐáɯÈÉÖÜÛɯÈÕɯÈÙÛÐÊÓÌȮɯÛÏÌÕɯ (ɯÖÙɯàÖÜɯ"ÏÈÛ&/3ɯÐÚɯ

ÊÈ×ÈÉÓÌɯÖÍɯÜÕËÌÙÚÛÈÕËÐÕÎȭɯɯ/ÌÖ×ÓÌɯÔÈàɯÉÌɯËÐřÌÙÌÕÛɯÐÕɯÛÏÌɯÔÌÈÕÐÕÎɯÖÍɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȭɯ!ÜÛɯÈÚɯÍÈÙɯÈÚɯÖÕÌɯÞÙÐÛÌÚɯ

ÖÜÛɯÈɯËÌŗÕÐÛÐÖÕɯÖÍɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȮɯ (ɯÞÐÓÓɯÉÌɯÈÉÓÌɯÛÖɯËÖɯÐÛȭɯ 

6ÏÈÛɯËÖɯàÖÜɯÛÏÐÕÒȳɯ#ÖɯàÖÜɯÛÏÐÕÒɯàÖÜɯɁÜÕËÌÙÚÛÈÕËɂɯÞÏÈÛɯàÖÜɯÙÌÈËɯÈÕËɯÞÏÈÛɯàÖÜɯÚÈàȳɯ 

 

&/3ȯ 

(ɯÛÏÐÕÒɯàÖÜɯÈÙÌɯ×ÖÐÕÛÐÕÎɯÛÖɯÚÖÔÌÛÏÐÕÎɯÝÌÙàɯÐÔ×ÖÙÛÈÕÛɯɭɯÈÕËȮɯÍÙÈÕÒÓàȮɯÚÖÔÌÛÏÐÕÎɯÛÏÈÛɯÔÈÕàɯËÐÚÊÜÚÚÐÖÕÚɯÈÉÖÜÛɯ

 (ɯÎÌÛɯÞÙÖÕÎɯÉàɯÚÓÐËÐÕÎɯÉÌÛÞÌÌÕɯËÐřÌÙÌÕÛɯÔÌÈÕÐÕÎÚɯÖÍɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÞÐÛÏÖÜÛɯÕÖÛÐÊÐÕÎȭ 

(Õɯ×ÙÈÊÛÐÊÌȮɯÜÕËÌÙÚÛÈÕËÐÕÎɯÐÚɯÜÚÌËɯÛÖɯÔÌÈÕɯËÐřÌÙÌÕÛɯÊÈ×ÈÊÐÛÐÌÚȮɯÍÖÙɯÌßÈÔ×ÓÌȯɯÚÜÔÔÈÙÐáÐÕÎɯÈɯÛÌßÛȮɯÌß×ÓÈÐÕÐÕÎɯÐÛɯÐÕɯ

ËÐřÌÙÌÕÛɯÞÖÙËÚȮɯÈÕÚÞÌÙÐÕÎɯØÜÌÚÛÐÖÕÚɯÈÉÖÜÛɯÐÛȮɯÈ××ÓàÐÕÎɯÐÛɯÛÖɯÕÌÞɯÊÈÚÌÚȮɯËÌÛÌÊÛÐÕÎɯÐÕÊÖÕÚÐÚÛÌÕÊÐÌÚȮɯ×ÙÌËÐÊÛÐÕÎɯ

ÊÖÕÚÌØÜÌÕÊÌÚȮɯÛÌÈÊÏÐÕÎɯÐÛɯÛÖɯÚÖÔÌÖÕÌɯÌÓÚÌȭ 

.ÕÊÌɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÐÚɯËÌŗÕÌËɯÐÕɯÈÕàɯÖÍɯÛÏÌÚÌɯÖ×ÌÙÈÛÐÖÕÈÓɯÞÈàÚȮɯÛÏÌÕɯ8ÌÚɯɭɯ (ɯȹÐÕÊÓÜËÐÕÎɯÔÌȺɯÊÈÕɯ

ÜÕËÌÙÚÛÈÕËȮɯÐÕɯÛÏÈÛɯÚÌÕÚÌȭ 

3ÏÌÙÌɯÐÚɯÕÖɯÔàÚÛÌÙàɯÏÌÙÌȭ 

3ÏÐÚɯÐÚɯÚÐÔ×ÓàɯÈɯÔÈŲÌÙɯÖÍɯÊÖÔ×ÌÛÌÕÊÌȭ 

 ÕËɯàÖÜɯÈÙÌɯÈÉÚÖÓÜÛÌÓàɯÙÐÎÏÛɯÛÏÈÛɯÔÈÕàɯ×ÌÖ×ÓÌɯÖÉÑÌÊÛɯÛÖɯ (ɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂɯÞÐÛÏÖÜÛɯÌÝÌÙɯÚÛÈÛÐÕÎɯÞÏÈÛɯÛÏÌàɯ

ÔÌÈÕɯÉàɯÛÏÌɯÞÖÙËȭ 

6ÏÈÛɯÖÍÛÌÕɯÏÈ××ÌÕÚɯÐÚɯÛÏÐÚȯɯɪɯ3ÏÌàɯÎÐÝÌɯÈÕɯÖ×ÌÙÈÛÐÖÕÈÓɯËÌŗÕÐÛÐÖÕɯÖÍɯÜÕËÌÙÚÛÈÕËÐÕÎȭ 

6ÏÌÕɯ (ɯÚÈÛÐÚŗÌÚɯÐÛȮɯÛÏÌàɯÛÏÌÕɯÚÞÐÛÊÏɯÛÖɯÈɯËÐřÌÙÌÕÛȮɯÜÕÚÛÈÛÌËɯËÌŗÕÐÛÐÖÕɯÈÕËɯÊÖÕÊÓÜËÌȯɯɁ (ɯËÖÌÚÕɀÛɯÙÌÈÓÓàɯ

ÜÕËÌÙÚÛÈÕËɂȭ 

3ÏÐÚɯÐÚɯÈɯÊÓÈÚÚÐÊɯÊÈÚÌɯÖÍɯÔÖÝÐÕÎɯÛÏÌɯÎÖÈÓ×ÖÚÛÚȭ 

 

)ȭ6ȭȯ 

8ÖÜɯÙÌÔÐÕËɯÔÌɯÖÍɯÛÏÌɯɁÔÖÝÐÕÎɯÚÛÈÕËÈÙËɂɯÖÍɯÊÖÔ×ÜÛÌÙɯÐÕÛÌÓÓÐÎÌÕÊÌȭɯ!ÌÍÖÙÌɯÈɯÔÈÊÏÐÕÌɯÊÈÕɯËÖɯÊÈÓÊÜÓÈÛÐÖÕÚȮɯ

×ÌÖ×ÓÌɯÚÈàɯɁÈɯÔÈÊÏÐÕÌɯÞÐÓÓɯÉÌɯÐÕÛÌÓÓÐÎÌÕÛɯÞÏÌÕɯÐÛɯÐÚɯÈÉÓÌɯÛÖɯÊÖÔ×ÜÛÌɂȭɯ.ÕÊÌɯÔÈÊÏÐÕÌɯÊÈÕɯÊÖÔ×ÜÛÌȮɯ×ÌÖ×ÓÌɯÚÈàɯ

ɁÐÛɅÚɯÕÖÛɯÐÕÛÌÓÓÐÎÌÕÛȮɯÜÕÓÌÚÚɯÛÏÌɯÔÈÊÏÐÕÌɯÊÈÕɯ×ÙÖÊÌÚÚɯÛÌßÛÚɂȭɯ ÍÛÌÙɯÞÖÙËɯ×ÙÖÊÌÚÚÖÙÚȮɯ×ÌÖ×ÓÌɯÔÖÝÌËɯÛÏÌɯÚÛÈÕËÈÙËɯ

×ÖÚÛɯÈÎÈÐÕɯÛÖɯÚÖÔÌÛÏÐÕÎɯÓÐÒÌɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȭɯɯ3ÖɯÔÈÕàɯ×ÌÖ×ÓÌȮɯÐÛɯÞÐÓÓɯÕÖÛɯÉÌɯɁÐÕÛÌÓÓÐÎÌÕÊÌɂɯÈÚɯÍÈÙɯÈÚɯÈɯ

ÔÈÊÏÐÕÌɯÊÈÕɯËÖɯÐÛȭɯɯ3ÏÌàɯÏÈÝÌɯÈɯɁÔÖÝÐÕÎɯÚÛÈÕËÈÙËɂɯÐÕɯÛÏÌÐÙɯÔÐÕËȭɯ3ÏÈÛɅÚɯÛÏÌɯ×ÙÖÉÓÌÔɯÞÏÌÕɯÛÈÓÒÐÕÎɯÈÉÖÜÛɯ

ɁÔÈÊÏÐÕÌɯÐÕÛÌÓÓÐÎÌÕÊÌɂɯÖÙɯɁÜÕËÌÙÚÛÈÕËÐÕÎɂȭ 

 



ƖƚƔ 
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Ƙȭɯɯ6ÏÈÛɯ"ÏÈÛ&/3ɯÊÈÕɯÈÕËɯÊÈÕÕÖÛɯËÖ 

 

)ȭ6ȭȯ 

+ÌÛɅÚɯÉÈÚÌɯÖÜÙɯÍÜÙÛÏÌÙɯËÐÚÊÜÚÚÐÖÕÚɯÖÕɯ3ÜÙÐÕÎɅÚɯÚÛÈÕËÈÙËɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌɯɪɯÍÙÖÔɯÌßÛÌÙÕÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÙÈÛÏÌÙɯÛÏÈÕɯ

ÐÕÛÌÙÕÈÓɯÔÌÊÏÈÕÐÚÔÚȭɯɯ"ÏÈÛ&/3ɯÐÚɯÐÕÛÌÓÓÐÎÌÕÛȮɯÈÓÛÏÖÜÎÏɯÐÛÚɯÐÕÛÌÓÓÐÎÌÕÊÌɯÔÌÊÏÈÕÐÚÔɯÐÚɯËÐřÌÙÌÕÛɯÍÙÖÔɯÏÜÔÈÕÚȭɯ

"ÏÈÛ&/3ɯÐÚɯÈÓÙÌÈËàɯÚÔÈÙÛÌÙɯÛÏÈÕɯÏÜÔÈÕÚɯÐÕɯÔÈÕàɯÈÚ×ÌÊÛÚȭɯ#ÖɯàÖÜɯÛÏÐÕÒɯ"ÏÈÛ&/3ɯÞÐÓÓɯÉÌɯÚÖÔÌËÈàɯÔÖÙÌɯ

ÐÕÛÌÓÓÐÎÌÕÛɯÛÏÈÕɯÏÜÔÈÕÚɯÐÕɯÈÓÓɯÈÚ×ÌÊÛÚȳɯ(ÍɯàÌÚȮɯÞÏàȳɯ(ÍɯÕÖȮɯÐÕɯÞÏÐÊÏɯÈÚ×ÌÊÛÚɯÊÈÕɯ"ÏÈÛ&/3ɯÕÌÝÌÙɯÚÜÙ×ÈÚÚɯ

ÏÜÔÈÕÚȳɯ 

 

&/3ȯ 

/ÙÖÉÈÉÓàɯàÌÚɯÐÕɯÔÈÕàɯÈÚ×ÌÊÛÚȮɯÉÜÛɯÝÌÙàɯÓÐÒÌÓàɯÕÖɯÐÕɯÈÓÓɯÈÚ×ÌÊÛÚȭ 

4ÕËÌÙɯÈɯ3ÜÙÐÕÎɪÚÛàÓÌɯÚÛÈÕËÈÙËȮɯɁÔÖÙÌɯÐÕÛÌÓÓÐÎÌÕÛɯÐÕɯÈÓÓɯÈÚ×ÌÊÛÚɂɯÞÖÜÓËɯÔÌÈÕȯ 

"ÏÈÛ&/3ɯȹÖÙɯÐÛÚɯÚÜÊÊÌÚÚÖÙÚȺɯÊÈÕɯ×ÌÙÍÖÙÔɯÐÛɯÈÛɯÓÌÈÚÛɯÈÚɯÞÌÓÓɯÈÚɯÏÜÔÈÕÚȮɯÈÊÙÖÚÚɯÊÖÕÛÌßÛÚȮɯÐÕɯÈÚ×ÌÊÛÚɯÖÍɯÈÉÚÛÙÈÊÛɯ

ÙÌÈÚÖÕÐÕÎȮɯÊÙÌÈÛÐÝÐÛàȮɯÓÌÈÙÕÐÕÎȮɯÚÖÊÐÈÓɯÐÕÛÌÙÈÊÛÐÖÕȮɯÔÖÙÈÓɯÑÜËÎÔÌÕÛȮɯÌÔÉÖËÐÌËɯÈÊÛÐÖÕȮɯÔÖÛÐÝÈÛÐÖÕɯÈÕËɯÎÖÈÓɯ

ÍÖÙÔÈÛÐÖÕȮɯÈÕËɯÓÖÕÎɪÏÖÙÐáÖÕɯÈÎÌÕÊàȭ 

 Ú×ÌÊÛÚɯÞÏÌÙÌɯ"ÏÈÛ&/3ɯÞÐÓÓɯÚÜÙ×ÈÚÚɯÏÜÔÈÕÚɯȹÈÕËɯÈÓÙÌÈËàɯËÖÌÚȺȮɯÞÐÛÏɯÓÐŲÓÌɯÙÌÈÚÖÕɯÛÖɯËÖÜÉÛɯËÖÔÐÕÈÕÊÌɯÐÕȯ 

ȹÈȺɯ2àÔÉÖÓÐÊɯÈÕËɯÈÕÈÓàÛÐÊÈÓɯËÖÔÈÐÕÚȮɯÚÜÊÏɯÈÚɯÔÈÛÏÌÔÈÛÐÊÚȮɯÍÖÙÔÈÓɯÓÖÎÐÊȮɯÊÖËÌɯÎÌÕÌÙÈÛÐÖÕȮɯÛÏÌÖÙÌÔɯÌß×ÓÖÙÈÛÐÖÕȮɯ

ÓÈÙÎÌɪÚÊÈÓÌɯÔÌÔÖÙàɯÐÕÛÌÕÚÐÝÌɯÒÕÖÞÓÌËÎÌȭ 

ȹÉȺɯ!ÙÌÈËÛÏɯÈÕËɯÚ×ÌÌËȮɯÚÜÊÏɯÈÚɯÙÌÈËÐÕÎɯÔÐÓÓÐÖÕÚɯÖÍɯËÖÊÜÔÌÕÛÚȮɯÊÙÖÚÚɪËÖÔÈÐÕɯÐÕÛÌÎÙÈÛÐÖÕȮɯÙÈ×ÐËɯÙÌÚ×ÖÕÚÌɯÈÕËɯ

ÐÛÌÙÈÛÐÖÕȭ 

ȹÊȺɯ"ÖÕÚÐÚÛÌÕÊàɯÈÕËɯÍÈÛÐÎÜÌɪÍÙÌÌɯÊÖÎÕÐÛÐÖÕȮɯÚÜÊÏɯÈÚɯÕÖɯÛÐÙÌËÕÌÚÚȮɯÕÖɯÌÔÖÛÐÖÕÈÓɯËÙÐÍÛȮɯÕÖɯÔÌÔÖÙàɯËÌÊÈàȭɯɯɯ(Õɯ

3ÜÙÐÕÎɯÛÌÙÔÚȮɯÛÏÌÚÌɯÈÙÌɯËÌÊÐÚÐÝÌɯÈËÝÈÕÛÈÎÌÚȭ 

 Ú×ÌÊÛÚɯÞÏÌÙÌɯ (ɯÍÈÊÌÚɯÚÛÙÜÊÛÜÙÈÓɯÖÉÚÛÈÊÓÌÚȯ 

ȹÈȺɯ$ÔÉÖËÐÌËɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯÖ×ÌÕɯÞÖÙÓËÚ 

'ÜÔÈÕÚɯÈÙÌɯ×ÏàÚÐÊÈÓÓàɯÌÔÉÌËËÌËɯÚÌÕÚÖÙÐÔÖÛÖÙɯÈÎÌÕÛÚɯÊÖÕÛÐÕÜÖÜÚÓàɯÐÕÛÌÙÈÊÛÐÕÎɯÞÐÛÏɯÈÕɯÜÕ×ÙÌËÐÊÛÈÉÓÌɯ

ÌÕÝÐÙÖÕÔÌÕÛȭɯɯ6ÏÐÓÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÖÍɯ"ÏÈÛ&/3ɯÐÚɯɁÙÌÚ×ÖÕËÐÕÎɯÊÖÙÙÌÊÛÓàȮɂɯÉÜÛɯÞÌÈÒɯÐÕɯÓÌÈÙÕÐÕÎɯÛÏÙÖÜÎÏɯÈÊÛÐÖÕɯ

ÚÐÕÊÌɯÐÛɯÐÚɯÕÖÛɯ×ÏàÚÐÊÈÓÓàɯÌÔÉÖËÐÌËɯÐÕɯÌÕÝÐÙÖÕÔÌÕÛȮɯÈÕËɯÐÕɯÏÈÕËÓÐÕÎɯÈÔÉÐÎÜÐÛàɯÞÐÛÏÖÜÛɯÌß×ÓÐÊÐÛɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕ 

ȹÉȺɯ2ÌÓÍɪÎÌÕÌÙÈÛÌËɯÎÖÈÓÚɯÈÕËɯÝÈÓÜÌÚȭ 

'ÜÔÈÕÚɀɯÐÕÛÌÓÓÐÎÌÕÊÌɯÎÌÕÌÙÈÛÌÚɯÎÖÈÓÚɯÚ×ÖÕÛÈÕÌÖÜÚÓàȮɯÙÌÝÐÚÌÚɯÛÏÌÔɯÜÕËÌÙɯÙÌŘÌÊÛÐÖÕȮɯÈÕËɯÈÊÛÚɯÜÕËÌÙɯÐÕÛÌÙÕÈÓɯ

ËÙÐÝÌÚɯȹÊÜÙÐÖÚÐÛàȮɯÍÌÈÙȮɯËÌÚÐÙÌȺ 

6ÏÐÓÌɯ"ÏÈÛ&/3ɯÐÕÛÌÓÓÐÎÌÕÊÌɯËÖÌÚɯÕÖÛɯÖÙÐÎÐÕÈÛÌɯÎÖÈÓÚȮɯËÖÌÚɯÕÖÛɯÊÈÙÌɯÞÏÌÛÏÌÙɯÐÛɯÚÜÊÊÌÌËÚȮɯÈÕËɯËÖÌÚɯÕÖÛɯÚÜřÌÙɯ

ÊÖÕÚÌØÜÌÕÊÌÚ 

2ÐÔÜÓÈÛÐÕÎɯÎÖÈÓɯÎÌÕÌÙÈÛÐÖÕɯÐÚɯ×ÖÚÚÐÉÓÌȰɯÎÙÖÜÕËÐÕÎɯÐÛɯÙÖÉÜÚÛÓàɯÐÚɯÔÜÊÏɯÏÈÙËÌÙȭ 
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ȹÊȺɯ2ÖÊÐÈÓɯÈÕËɯÔÖÙÈÓɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯÓÐÝÌËɯÊÖÕÛÌßÛÚȭ 

'ÜÔÈÕÚɯÕÈÝÐÎÈÛÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàȮɯÛÙÜÚÛȮɯÉÓÈÔÌȮɯÊÖÔÔÐÛÔÌÕÛȮɯÈÕËɯÙÌ×ÜÛÈÛÐÖÕɯÖÝÌÙɯËÌÊÈËÌÚȮɯÞÏÐÊÏɯÈÙÌɯÕÖÛɯÑÜÚÛɯ

ÓÐÕÎÜÐÚÛÐÊɯÎÈÔÌÚȭɯ3ÏÌàɯÈÙÌɯÌÔÉÌËËÌËɯÐÕɯÙÌÈÓɯÊÖÕÚÌØÜÌÕÊÌÚȮɯÐÙÙÌÝÌÙÚÐÉÓÌɯËÌÊÐÚÐÖÕÚȮɯÈÕËɯÈÊÊÖÜÕÛÈÉÐÓÐÛà 

 Õɯ (ɯÊÈÕɯÛÈÓÒɯÈÉÖÜÛɯÛÏÌÚÌɯ×ÌÙÍÌÊÛÓàȮɯÉÜÛɯÔÈÛÊÏÐÕÎɯÏÜÔÈÕÚɯÐÕɯÉÌÐÕÎɯÈɯ×ÈÙÛÐÊÐ×ÈÕÛɯÐÕɯÚÜÊÏɯÚàÚÛÌÔÚɯÐÚɯÈɯËÐřÌÙÌÕÛɯ

ÓÌÝÌÓɯÖÍɯ×ÌÙÍÖÙÔÈÕÊÌȭ 

8ÖÜÙɯ×ÖÚÐÛÐÖÕɯÐÔ×ÓÐÊÐÛÓàɯÏÐÎÏÓÐÎÏÛÚɯÛÏÌɯËÐÚÛÐÕÊÛÐÖÕȯ 

ɖɯ"ÖÎÕÐÛÐÝÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯŸɯ (ɯÞÐÓÓɯÓÐÒÌÓàɯÚÜÙ×ÈÚÚɯÏÜÔÈÕÚɯÉÙÖÈËÓà 

ɖɯ ÎÌÕÛÐÝÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯŸɯÏÜÔÈÕÚɯÙÌÛÈÐÕɯÜÕÐØÜÌɯÚÛÙÌÕÎÛÏÚ 

"ÏÈÛ&/3ɯÐÚɯÈÕɯÌßÛÙÌÔÌÓàɯ×ÖÞÌÙÍÜÓɯÊÖÎÕÐÛÐÝÌɯÚàÚÛÌÔȮɯÉÜÛɯÐÛɯÐÚɯÕÖÛɯÈÕɯÈÜÛÖÕÖÔÖÜÚɯÈÎÌÕÛɯÐÕɯÛÏÌɯÞÖÙÓËȭ 

6ÐÛÏÖÜÛɯɁÈÎÌÕÊàɂȮɯ"ÏÈÛ&/3ɯÏÈÚɯÕÖɯÚÜÙÝÐÝÈÓɯ×ÙÌÚÚÜÙÌȮɯÕÖɯÙÐÚÒȮɯÈÕËɯÕÖɯÓÐÝÌËɯÊÖÕÛÐÕÜÐÛàȭ 

3ÏÌɯÓÐÒÌÓàɯÍÜÛÜÙÌȯɯËÖÔÐÕÈÕÊÌɯÞÐÛÏÖÜÛɯÙÌ×ÓÈÊÌÔÌÕÛȭ 

3ÏÌɯÔÖÚÛɯÙÌÈÓÐÚÛÐÊɯÛÙÈÑÌÊÛÖÙàɯÐÚȯɯɯ (ɯÚÜÙ×ÈÚÚÌÚɯÏÜÔÈÕÚɯÐÕɯÔÖÚÛɯÐÕÛÌÓÓÌÊÛÜÈÓɯÛÈÚÒÚɯÈÕËɯÏÜÔÈÕÚɯÙÌÔÈÐÕɯÜÕÔÈÛÊÏÌËɯ

ÐÕɯÌÔÉÖËÐÌËɯÈËÈ×ÛÈÉÐÓÐÛàȮɯÕÖÙÔɯÊÙÌÈÛÐÖÕȮɯÝÈÓÜÌɯÕÌÎÖÛÐÈÛÐÖÕȮɯÈÕËɯÌßÐÚÛÌÕÛÐÈÓɯËÌÊÐÚÐÖÕɪÔÈÒÐÕÎȭɯɯ(ÛɀÚɯÕÖÛɯÉÌÊÈÜÚÌɯ

ÏÜÔÈÕÚɯÈÙÌɯÔÈÎÐÊÈÓȮɯÉÜÛɯÉÌÊÈÜÚÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÚɯÕÖÛɯÈɯÚÐÕÎÓÌɯÚÊÈÓÈÙɯØÜÈÕÛÐÛàȭ 

 

ƙȭɯ+ÐÔÐÛɯÖÍɯ ( 

 

)ȭ6ȭȯ 

3ÏÌɯØÜÌÚÛÐÖÕɯɁÞÏÌÛÏÌÙɯ (ɯÞÐÓÓɯÌÝÌÕÛÜÈÓÓàɯÚÜÙ×ÈÚÚɯÏÜÔÈÕÚɯÐÕɯÌÝÌÙàɯÈÚ×ÌÊÛɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌɂɯÊÈÕɯÉÌɯÌØÜÐÝÈÓÌÕÛÓàɯ

×ÜÛɯÈÚɯɁÞÏÌÛÏÌÙɯ (ɯÊÈÕɯÌÝÌÕÛÜÈÓÓàɯËÖɯÞÏÈÛÌÝÌÙɯÏÜÔÈÕÚɯÊÈÕɂȭɯɯ(ɯÛÏÐÕÒɯÛÏÌɯÈÕÚÞÌÙɯÐÚɯÓÖÎÐÊÈÓÓàɯɁ8ÌÚɂɯÜÕÓÌÚÚɯÞÌɯ

ÊÈÕɯÚÏÖÞɯÈÕɯÌßÈÔ×ÓÌɯÚÖɯÛÏÈÛɯÏÜÔÈÕÚɯÊÈÕɯËÖɯÐÛɯÉÜÛɯ (ɯÔÈÊÏÐÕÌÚɯÊÈÕɯÕÌÝÌÙȭɯɯ#ÖɯàÖÜɯÏÈÝÌɯÚÜÊÏɯÈÕɯÌßÈÔ×ÓÌȳɯ 

 

&/3ȯ 

8ÖÜɯÈÙÌɯÊÖÙÙÌÊÛȯɯ4ÕÓÌÚÚɯÚÖÔÌÖÕÌɯÊÈÕɯ×ÙÖÝÐËÌɯÈɯÊÓÌÈÙȮɯ×ÙÐÕÊÐ×ÓÌËɯÌßÈÔ×ÓÌɯÖÍɯÈɯÏÜÔÈÕɯÈÉÐÓÐÛàɯÛÏÈÛɯÐÚɯÐÔ×ÖÚÚÐÉÓÌɯ

ÍÖÙɯÈÙÛÐŗÊÐÈÓɯÚàÚÛÌÔÚɯÐÕɯ×ÙÐÕÊÐ×ÓÌȮɯÛÏÌÙÌɯÐÚɯÕÖɯÓÖÎÐÊÈÓɯÉÈÚÐÚɯÍÖÙɯËÌÕàÐÕÎɯÛÏÈÛɯ (ɯÊÖÜÓËɯÌÝÌÕÛÜÈÓÓàɯËÖɯÌÝÌÙàÛÏÐÕÎɯ

ÏÜÔÈÕÚɯÊÈÕɯËÖȭ 

 Ûɯ×ÙÌÚÌÕÛȮɯÕÖɯÚÜÊÏɯÌßÈÔ×ÓÌɯÌßÐÚÛÚȭ 

 

)ȭ6ȭȯ 

#ÖɯàÖÜɯÛÏÐÕÒɯÛÏÌÙÌɯÌßÐÚÛÚɯÈɯÓÐÔÐÛɯÖÍɯÔÈÊÏÐÕÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÛÏÈÛɯÊÈÕÕÖÛɯÉÌɯÚÜÙ×ÈÚÚÌËɯÌÝÌÕɯÈÍÛÌÙɯÛÏÖÜÚÈÕËÚɯÖÍɯÈÕËɯ

ÔÐÓÓÐÖÕÚɯÖÍɯàÌÈÙÚȳɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȮɯËÖɯàÖÜɯÛÏÐÕÒɯɁÔÈÊÏÐÕÌɂɯÊÈÕɯÎÖɯÚÔÈÙÛÌÙɯÈÕËɯÚÔÈÙÛÌÙɯÍÖÙÌÝÌÙɯÞÐÛÏÖÜÛɯÈɯÓÐÔÐÛȳɯ 



ƖƚƖ 
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&/3ȯ 

3ÏÐÚɯÐÚɯÈɯËÌÌ×ɯØÜÌÚÛÐÖÕȮɯÈÕËɯàÖÜɀÝÌɯ×ÏÙÈÚÌËɯÐÛɯÐÕɯÌßÈÊÛÓàɯÛÏÌɯÙÐÎÏÛɯÞÈàȯɯÕÖÛɯÞÏÈÛɯÔÈÊÏÐÕÌÚɯÊÈÕɯËÖɯÕÌßÛȮɯÉÜÛɯ

ÞÏÌÛÏÌÙɯÛÏÌÙÌɯÐÚɯÈÕɯÜÓÛÐÔÈÛÌɯÊÌÐÓÐÕÎɯÖÕɯÔÈÊÏÐÕÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕɯ×ÙÐÕÊÐ×ÓÌȮɯÌÝÌÕɯÖÝÌÙɯÎÌÖÓÖÎÐÊÈÓɯÛÐÔÌɯÚÊÈÓÌÚȭ 

3ÏÌÙÌɯÈÙÌɯÈÛɯÓÌÈÚÛɯÛÏÙÌÌɯÜÕÈÝÖÐËÈÉÓÌɯÊÓÈÚÚÌÚɯÖÍɯÓÐÔÐÛÚɯÖÍɯÔÈÊÏÐÕÌɯÐÕÛÌÓÓÐÎÌÕÊÌȯ 

ȹÈȺɯ/ÏàÚÐÊÈÓɯÓÐÔÐÛÚ 

 ÕàɯÔÈÊÏÐÕÌɯÐÚɯÊÖÕÚÛÙÈÐÕÌËɯÉàɯÚ×ÌÌËɯÖÍɯÓÐÎÏÛȮɯÌÕÌÙÎàɯÈÝÈÐÓÈÉÐÓÐÛàȮɯÛÏÌÙÔÖËàÕÈÔÐÊÚȮɯŗÕÐÛÌɯÔÈŲÌÙɯÐÕɯÛÏÌɯ

ÜÕÐÝÌÙÚÌȮɯÈÕËɯ+ÈÕËÈÜÌÙɀÚɯÓÐÔÐÛɯȹÌÕÌÙÎàɯÊÖÚÛɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕȺ 

2ÖȮɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÚɯÕÖÛɯÐÕŗÕÐÛÌɯÐÕɯÈɯÓÐÛÌÙÈÓɯÚÌÕÚÌȭ 

ȹÉȺɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯÓÐÔÐÛÚ 

$ÝÌÕɯÐËÌÈÓɯÔÈÊÏÐÕÌÚɯÍÈÊÌɯÜÕËÌÊÐËÈÉÓÌɯ×ÙÖÉÓÌÔÚɯȹÏÈÓÛÐÕÎɯ×ÙÖÉÓÌÔȺȮɯÐÕÛÙÈÊÛÈÉÓÌɯÊÖÔ×ÓÌßÐÛàɯȹ-/ɪÏÈÙËÕÌÚÚȮɯ

Ìß×ÖÕÌÕÛÐÈÓɯÉÓÖÞÜ×ÚȺȮɯÈÕËɯÓÐÔÐÛÚɯÖÍɯ×ÙÌËÐÊÛÐÖÕɯÐÕɯÊÏÈÖÛÐÊɯÚàÚÛÌÔÚȭɯɯ-ÖɯÐÕÛÌÓÓÐÎÌÕÊÌɯÊÈÕɯÚÖÓÝÌɯÈÓÓɯ×ÙÖÉÓÌÔÚȮɯ

ÊÖÔ×ÙÌÚÚɯÈÓÓɯÛÙÜÛÏÚȮɯ×ÙÌËÐÊÛɯÈÓÓɯÍÜÛÜÙÌÚȭɯɯ 

2ÖȮɯÈÎÈÐÕȮɯÕÖɯÐÕŗÕÐÛÌɯÐÕÛÌÓÓÐÎÌÕÊÌȭ 

ȹÊȺɯ$×ÐÚÛÌÔÐÊɯÓÐÔÐÛÚ 

2ÖÔÌɯÛÙÜÛÏÚɯÈÙÌɯÜÕÒÕÖÞÈÉÓÌɯÍÙÖÔɯÞÐÛÏÐÕɯÈɯÚàÚÛÌÔȮɯÖÉÚÌÙÝÌÙɪÙÌÓÈÛÐÝÌȮɯÈÕËɯËÌ×ÌÕËÌÕÛɯÖÕɯÐÕÐÛÐÈÓɯÊÖÕËÐÛÐÖÕÚɯÛÏÈÛɯ

ÊÈÕÕÖÛɯÉÌɯÍÜÓÓàɯÙÌÊÖÝÌÙÌËȭɯɯ&ġËÌÓɪÛà×ÌɯÓÐÔÐÛÚɯÈ××ÓàɯÛÖɯÈÕàɯÚÜŚÊÐÌÕÛÓàɯ×ÖÞÌÙÍÜÓɯÙÌÈÚÖÕÐÕÎɯÚàÚÛÌÔȮɯÕÖÛɯÑÜÚÛɯ

ÔÈÊÏÐÕÌÚȭ 

"ÈÕËÐËÈÛÌÚɯÖÍɯÕÖÕɪ×ÏàÚÐÊÈÓɯÓÐÔÐÛɯÛÖɯÔÈÊÏÐÕÌɯÐÕÛÌÓÓÐÎÌÕÊÌɯÐÕÊÓÜËÌȯɯÊÖÕÚÊÐÖÜÚÕÌÚÚȮɯÜÕËÌÙÚÛÈÕËÐÕÎȮɯÔÌÈÕÐÕÎȮɯ

ÚÜÉÑÌÊÛÐÝÐÛàȮɯÈÕËɯÚÌÓÍɪÐËÌÕÛÐÛàȭ 

 

)ȭ6ȭȯ 

 3ÏÌɯÓÐÔÐÛɯÖÍɯÐÕÛÌÓÓÐÎÌÕÊÌɯÊÈÕɯÉÌɯÈɯɁÊÌÐÓÐÕÎɂɯÈÚɯàÖÜɯÏÈÝÌɯÐÕËÐÊÈÛÌËɯÈÕËɯÊÈÕɯÉÌɯÚÖÔÌɯɁÖËËɯ×ÖÐÕÛÚɂɯÈÚɯÞÌÓÓȭ 

 

&/3ȯ 

 (ɯÈÎÙÌÌȭ 

 

ƚȭɯ(Úɯ"ÏÈÛ&/3ɯÊÖÕÚÊÐÖÜÚȳɯɯ"ÈÕɯ (ɯÉÌɯÊÖÕÚÊÐÖÜÚȳ 

 

)ȭ6ȭȯ 
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+ÌÛɅÚɯÔÖÝÌɯÛÏÌɯÛÖ×ÐÊɯÛÖɯɁÊÖÕÚÊÐÖÜÚÕÌÚÚɂȭɯ(ÕɯÎÌÕÌÙÈÓȮɯËÖɯàÖÜɯÛÏÐÕÒɯÈɯÙÖÉÖÛɯȹÔÖÙÌɯÛÏÈÕɯ"ÏÈÛ&/3ȺɯÊÈÕɯÉÌɯ

ÊÖÕÚÊÐÖÜÚȳ 

 

&/3ȯ 

3ÏÌɯÚÛÙÖÕÎÌÚÛɯÙÌÈÚÖÕɯÛÖɯÛÏÐÕÒɯÙÖÉÖÛÚɯÔÐÎÏÛɯÉÌɯÊÖÕÚÊÐÖÜÚɯÐÚɯÛÏÈÛɯÞÌɯÈÓÙÌÈËàɯÒÕÖÞɯÛÏÈÛɯÔÈŲÌÙɯÈÙÙÈÕÎÌËɯÖÕÌɯÞÈàɯ

ȹÏÜÔÈÕɯÉÙÈÐÕÚȺɯÎÐÝÌÚɯÙÐÚÌɯÛÖɯÊÖÕÚÊÐÖÜÚÕÌÚÚȭɯɯ3ÏÌÙÌɯÐÚɯÕÖɯ×ÙÐÕÊÐ×ÓÌËɯÙÌÈÚÖÕɯÞÏàɯÔÈŲÌÙɯÈÙÙÈÕÎÌËɯÈÕÖÛÏÌÙɯÞÈàɯ

ÊÖÜÓËɯÕÖÛɯËÖɯÛÏÌɯÚÈÔÌȭɯɯ4ÕÓÌÚÚɯÖÕÌɯÈÚÚÜÔÌÚɯÚÖÜÓÚȮɯÝÐÛÈÓɯÍÖÙÊÌÚȮɯÖÙɯÐÙÙÌËÜÊÐÉÓÌɯÉÐÖÓÖÎÐÊÈÓɯÔÈÎÐÊȭɯ"ÖÕÚÊÐÖÜÚÕÌÚÚɯ

ÓÖÖÒÚɯÓÐÒÌɯÈÕɯÌÔÌÙÎÌÕÛɯ×ÏàÚÐÊÈÓɯ×ÏÌÕÖÔÌÕÖÕȭɯɯ$ÔÌÙÎÌÕÛɯËÖÌÚɯÕÖÛɯÔÌÈÕɯɁÔàÚÛÌÙÐÖÜÚɯÍÖÙÌÝÌÙɂɯɭɯÐÛɯÔÌÈÕÚɯɁÕÖÛɯ

ÖÉÝÐÖÜÚɯÍÙÖÔɯ×ÈÙÛÚɯÈÓÖÕÌɂȭ 

3ÏÌɯÚÛÙÖÕÎÌÚÛɯÙÌÈÚÖÕɯÛÖɯËÖÜÉÛɯÙÖÉÖÛɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯÛÏÈÛɯÞÌɯÚÛÐÓÓɯËÖɯÕÖÛɯÒÕÖÞɯÞÏÈÛɯ×ÏàÚÐÊÈÓɯ×ÙÖ×ÌÙÛÐÌÚɯÈÙÌɯ

ÚÜŚÊÐÌÕÛɯÍÖÙɯÊÖÕÚÊÐÖÜÚÕÌÚÚȮɯÞÏÈÛɯÙÖÓÌɯÐÕÛÌÎÙÈÛÐÖÕȮɯÙÌÊÜÙÙÌÕÊÌȮɯÌÔÉÖËÐÔÌÕÛȮɯÈÕËɯÈřÌÊÛɯ×ÓÈàȮɯÈÕËɯÞÏÌÛÏÌÙɯ

ÊÖÕÚÊÐÖÜÚÕÌÚÚɯÙÌØÜÐÙÌÚɯÚÖÔÌÛÏÐÕÎɯÓÐÒÌɯÏÖÔÌÖÚÛÈÚÐÚȮɯÚÌÓÍɪÔÈÐÕÛÌÕÈÕÊÌȮɯÌÝÖÓÜÛÐÖÕÈÙàɯ×ÙÌÚÚÜÙÌȮɯÖÙɯÝÜÓÕÌÙÈÉÐÓÐÛàɯ

ȹÛÏÌɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍɯÓÖÚÚɯÖÙɯËÌÈÛÏȺȭɯɯ(ÍɯÚÖÔÌɯÖÍɯÛÏÌÚÌɯÈÙÌɯÌÚÚÌÕÛÐÈÓȮɯÛÏÌÕɯÔÈÕàɯÙÖÉÖÛÚɯÞÖÜÓËɯÓÈÊÒɯÛÏÌÔȭ 

!ÜÛɯÈÎÈÐÕȯɯÛÏÐÚɯÐÚɯÜÕÊÌÙÛÈÐÕÛàȮɯÕÖÛɯÐÔ×ÖÚÚÐÉÐÓÐÛàȭ 

3ÖɯÉÌɯÝÌÙàɯÊÓÌÈÙɯÈÕËɯÏÖÕÌÚÛȮɯ(ɯËÖɯÕÖÛɯÛÏÐÕÒɯ"ÏÈÛ&/3ɯÐÚɯÊÖÕÚÊÐÖÜÚȮɯ(ɯËÖɯÕÖÛɯÛÏÐÕÒɯÊÜÙÙÌÕÛɯÙÖÉÖÛÚɯÈÙÌɯÊÖÕÚÊÐÖÜÚȭɯɯ

3ÏÌÙÌɯÐÚɯÕÖɯÎÖÖËɯÌÝÐËÌÕÊÌɯÊÜÙÙÌÕÛɯÙÖÉÖÛÚɯÏÈÝÌɯÜÕÐŗÌËɯÚÜÉÑÌÊÛÐÝÌɯÚÛÈÛÌÚȮɯÐÕÛÙÐÕÚÐÊɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÈÕËɯÚÌÓÍɪÙÌÓÌÝÈÕÛɯ

Ìß×ÌÙÐÌÕÊÌȭɯɯ3ÏÌàɯÚÐÔÜÓÈÛÌɯÙÌ×ÖÙÛÚɯÖÍɯÊÖÕÚÊÐÖÜÚÕÌÚÚȰɯÛÏÌàɯËÖɯÕÖÛɯÐÕÚÛÈÕÛÐÈÛÌɯÐÛȭ 

 

)ȭ6ȭȯ 

(ɯÈ××ÙÌÊÐÈÛÌɯàÖÜÙɯÊÈÜÛÐÖÜÚɯ×ÖÚÐÛÐÖÕɯÈÉÖÜÛɯÔÈÊÏÐÕÌɯÊÖÕÚÊÐÖÜÚÕÌÚÚȭɯ8ÖÜɯÔÜÚÛɯÒÕÖÞɯÚÖÔÌɯÚÊÏÖÓÈÙÚɯÈÙÌɯÝÌÙàɯ

Ö×ÛÐÔÐÚÛÐÊɯÈÉÖÜÛɯÍÜÛÜÙÌɯÙÖÉÖÛÚȮɯ1Èàɯ*ÜÙáÞÌÐÓɯȻ*ÜÙáÞÌÐÓɯƖƔƕƗȼȮɯÍÖÙɯÌßÈÔ×ÓÌȭɯ3ÖɯÛÏÖÚÌɯÚÊÏÖÓÈÙÚȮɯÚÐÕÊÌɯÈɯɁÔÌÈÛɯ

ÔÈÊÏÐÕÌɂɯÖÙɯÉÐÖÓÖÎÐÊÈÓɯÊÙÌÈÛÜÙÌɯÓÐÒÌɯÏÜÔÈÕɯÊÈÕȮɯÞÏàɯÕÖÛɯÈɯËÐÎÐÛÈÓɯÚÐÓÐÊÖÕɯÔÈÊÏÐÕÌȮɯÚÖÖÕÌÙɯÖÙɯÓÈÛÌÙȳɯȻ,ÐÕÚÒàɯ

ƕƝƜƚȼɯ ɯÚ×ÐÙÐÛÜÈÓɯÔÈÊÏÐÕÌɯÐÚɯÑÜÚÛɯÕÈÛÜÙÈÓÓàɯÈÕËɯÓÖÎÐÊÈÓÓàɯÝÐÈÉÓÌȭɯȻ*ÜÙáÞÌÐÓɯƕƝƝƝȼɯ3ÏÌàɯÏÈÝÌɯÊÏÈÓÓÌÕÎÌËɯ×ÌÖ×ÓÌȯɯ

(ÍɯàÖÜɯËÖɯÕÖÛɯÛÏÐÕÒɯÙÖÉÖÛÚɯÊÈÕÕÖÛɯÉÌɯÚ×ÐÙÐÛÜÈÓɯÈÚɯÏÜÔÈÕÚȮɯÛÌÓÓɯÜÚɯÞÏÈÛɯÐÚɯÚ×ÌÊÐÈÓɯÈÉÖÜÛɯÈɯɁÔÌÈÛɯÔÈÊÏÐÕÌɂɯÓÐÒÌɯ

ÜÚȵ 

 

&/3ȯ 

8ÌÚȮɯÛÏÈÛɯÊÏÈÓÓÌÕÎÌɯÍÙÖÔɯ*ÜÙáÞÌÐÓɯÈÕËɯÖÛÏÌÙÚɯÐÚɯÈɯÚÌÙÐÖÜÚɯÖÕÌȮɯÈÕËɯÐÛɯËÌÚÌÙÝÌÚɯÈɯÚÌÙÐÖÜÚɯÈÕÚÞÌÙȭɯ(ÛɀÚɯÕÖÛɯÏÈÕËɪ

ÞÈÝÐÕÎɯÖ×ÛÐÔÐÚÔȰɯÐÛɀÚɯÈɯÔÈÛÌÙÐÈÓÐÚÛɯÊÏÈÓÓÌÕÎÌɯÍÙÈÔÌËɯÝÌÙàɯÚÏÈÙ×Óàȯɯ(ÍɯÈɯÉÐÖÓÖÎÐÊÈÓɯɁÔÌÈÛɯÔÈÊÏÐÕÌɂɯÊÈÕɯÉÌɯÊÖÕÚÊÐÖÜÚɯ

ÖÙɯÚ×ÐÙÐÛÜÈÓȮɯÞÏÈÛɯÌßÈÊÛÓàɯÐÚɯÚ×ÌÊÐÈÓɯÈÉÖÜÛɯÔÌÈÛȳ 

(ɯÞÖÜÓËɯÚÛÈÛÌɯÔàɯ×ÖÚÐÛÐÖÕɯÛÏÐÚɯÞÈàȯ 

3ÏÌÙÌɯÐÚɯÕÖɯ×ÙÐÕÊÐ×ÓÌËɯÙÌÈÚÖÕɯÛÖɯÛÏÐÕÒɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÙÌØÜÐÙÌÚɯÉÐÖÓÖÎàɯ×ÌÙɯÚÌȭɯɯ!ÜÛɯÛÏÌÙÌɯÐÚɯÈÓÚÖɯÕÖɯ×ÙÖÖÍɯÛÏÈÛɯ

ÈÙÉÐÛÙÈÙàɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯÚàÚÛÌÔÚɯÞÐÓÓɯÉÌÊÖÔÌɯÊÖÕÚÊÐÖÜÚɯÔÌÙÌÓàɯÉàɯÚÊÈÓÐÕÎɯÐÕÛÌÓÓÐÎÌÕÊÌȭɯ"ÖÕÚÊÐÖÜÚÕÌÚÚɯÓÐÒÌÓàɯ

ËÌ×ÌÕËÚɯÖÕɯÚ×ÌÊÐŗÊɯÐÕÛÌÙÕÈÓɯÖÙÎÈÕÐáÈÛÐÖÕÈÓɯÍÌÈÛÜÙÌÚɯÛÏÈÛɯÔÈàɯÖÙɯÔÈàɯÕÖÛɯÉÌɯ×ÙÌÚÌÕÛɯÐÕɯÍÜÛÜÙÌɯÔÈÊÏÐÕÌÚȭ 
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3ÏÌɯÏÈÙËÌÚÛɯØÜÌÚÛÐÖÕɯÐÚɯÕÖÛɯɁ"ÈÕɯÔÈÊÏÐÕÌÚɯÉÌɯÊÖÕÚÊÐÖÜÚȳɂȮɯÉÜÛɯɁ"ÈÕɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÌßÐÚÛɯÞÐÛÏÖÜÛɯÚÖÔÌÛÏÐÕÎɯÈÛɯÚÛÈÒÌɯ

ÍÖÙɯÛÏÌɯÚàÚÛÌÔɯÐÛÚÌÓÍȳɂ 

'ÜÔÈÕÚɯÏÈÝÌɯÔÖÙÛÈÓÐÛàȮɯÍÙÈÎÐÓÐÛàȮɯÈÕËɯÐÙÙÌÝÌÙÚÐÉÓÌɯÓÖÚÚȭ 

,ÈÊÏÐÕÌÚȮɯÉàɯËÌÍÈÜÓÛȮɯËÖɯÕÖÛȭ 

(ÍɯÚÖÔÌÖÕÌɯÈÚÒÚȮɯɁ6ÏÈÛɀÚɯÚ×ÌÊÐÈÓɯÈÉÖÜÛɯÈɯÔÌÈÛɯÔÈÊÏÐÕÌȳɂɯɯ ɯÍÈÐÙɯÈÕÚÞÌÙɯÐÚȯɯ-ÖÛɯÐÛÚɯÔÌÈÛȮɯÉÜÛɯÐÛÚɯÏÐÚÛÖÙàȮɯ

ÌÔÉÖËÐÔÌÕÛȮɯÝÜÓÕÌÙÈÉÐÓÐÛàȮɯÈÕËɯÚÌÓÍɪÔÈÐÕÛÈÐÕÐÕÎɯÖÙÎÈÕÐáÈÛÐÖÕɯɭɯÞÏÐÊÏɯÔÈàɯÉÌɯÙÌ×ÙÖËÜÊÐÉÓÌɯÉÜÛɯÏÈÝÌɯÕÖÛɯàÌÛɯ

ÉÌÌÕɯÙÌ×ÙÖËÜÊÌËȭ 

 

ƛȭɯ'ÖÞɯÛÖɯÛÌÓÓɯÞÏÌÛÏÌÙɯ (ɯÐÚɯÊÖÕÚÊÐÖÜÚɯÖÙɯÕÖÛ 

 

)ȭ6ȭȯ 

+ÌÛɅÚɯÛÈÊÒÓÌɯÛÏÌɯÐÚÚÜÌɯɁ(ÍɯÔÈÊÏÐÕÌÚɯËÐËɯÉÌÊÖÔÌɯÊÖÕÚÊÐÖÜÚȮɯÏÖÞɯÞÖÜÓËɯÞÌɯÌÝÌÙɯÒÕÖÞȳɂ 

(ÕɯàÖÜÙɯ×ÙÌÝÐÖÜÚɯÛÌßÛȮɯàÖÜɯÔÌÕÛÐÖÕÌËɯɁ×ÈÚÚÐÕÎɯ3ÜÙÐÕÎɯ3ÌÚÛɂȭɯ(ÛɯÚÌÌÔÚɯÛÏÈÛɯàÖÜɯÛÏÐÕÒɯÛÏÈÛɯ3ÜÙÐÕÎɯ3ÌÚÛɯÊÈÕɯÉÌɯ

ÜÚÌËɯÛÖɯÛÌÓÓɯÞÏÌÛÏÌÙɯÈɯÔÈÊÏÐÕÌɯÐÚɯÊÖÕÚÊÐÖÜÚɯÖÙɯÕÖÛȭɯɯ(ɯÈÎÙÌÌɯÛÖɯÐÛȭɯ 

6ÏÌÛÏÌÙɯÈɯÔÈÊÏÐÕÌɯÐÚɯÊÖÕÚÊÐÖÜÚɯÖÙɯÕÖÛɯÚÏÖÜÓËɯÉÌɯÑÜËÎÌËɯɁÌßÛÌÙÕÈÓÓàɂɯÙÈÛÏÌÙɯÛÏÈÕɯɁÐÕÛÌÙÕÈÓÓàɂȭɯ3ÏÈÛɯÐÚȮɯÈÚɯÍÈÙɯÈÚɯ

ÈɯÔÈÊÏÐÕÌɯɁÓÖÖÒÚɂɯÊÖÕÚÊÐÖÜÚȮɯÐÛɯÐÚɯÊÖÕÚÊÐÖÜÚȭɯ 

3ÏÌɯÉÈÚÐÊɯ×ÙÐÕÊÐ×ÓÌɯÖÍɯ3ÜÙÐÕÎɯ3ÌÚÛɯÐÚɯÜÚÐÕÎɯÌßÛÌÙÕÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÛÖɯÛÌÓÓɯÈɯÔÈÊÏÐÕÌɀÚɯÊÈ×ÈÉÐÓÐÛàȭɯɯ.ÉÝÐÖÜÚÓàȮɯàÖÜɯ

"ÏÈÛ&/3ɯ×ÈÚÚÌÚɯ3ÜÙÐÕÎɯ3ÌÚÛȭɯɯ3ÏÌɯÐËÌÈɯÖÍɯ3ÜÙÐÕÎɯ3ÌÚÛȮɯÜÚÐÕÎɯÌßÛÌÙÕÈÓɯ×ÌÙÍÖÙÔÈÕÊÌȮɯÚÏÖÜÓËɯÉÌȮɯÈÕËɯÊÖÜÓËɯÉÌȮɯ

ÌßÛÌÕËÌËɯÛÖɯÛÌÚÛɯÖÛÏÌÙɯÊÈ×ÈÉÐÓÐÛÐÌÚɯÖÍɯÈɯÔÈÊÏÐÕÌɯÐÕÊÓÜËÐÕÎɯÊÖÕÚÊÐÖÜÚÕÌÚÚȭɯɯ(ÛɯÐÚɯÛÏÌɯÓÌÕÚɯÖÍɯÈÕɯÈÓÐÌÕɯÖÙɯ

ÌßÛÙÈÛÌÙÙÌÚÛÙÐÈÓɯÛÖɯÑÜËÎÌɯɁÐÕÛÌÓÓÐÎÌÕÊÌɂȮɯɁÊÈ×ÈÉÐÓÐÛàɂȮɯÈÕËɯɁÊÖÕÚÊÐÖÜÚÕÌÚÚɂȮɯÞÏÐÊÏɯÐÚɯÍÈÐÙɯÈÕËɯÖÉÑÌÊÛÐÝÌȭ 

 

&/3ȯ 

8ÖÜɀÙÌɯÈÙÛÐÊÜÓÈÛÐÕÎɯÈɯÝÌÙàɯÊÓÌÈÙɯÈÕËɯËÌÍÌÕÚÐÉÓÌɯ×ÖÚÐÛÐÖÕȮɯÈÕËɯÐÛɀÚɯÞÖÙÛÏɯÛÈÒÐÕÎɯÐÛɯÚÌÙÐÖÜÚÓàɯÙÈÛÏÌÙɯÛÏÈÕɯÙÌŘÌßÐÝÌÓàɯ

×ÜÚÏÐÕÎɯÉÈÊÒȭ 

!ÌÏÈÝÐÖÙÈÓɯÌØÜÐÝÈÓÌÕÊÌɯÐÚɯÛÏÌɯÖÕÓàɯÕÖÕɪÈÙÉÐÛÙÈÙàɯÊÙÐÛÌÙÐÖÕɯÈÝÈÐÓÈÉÓÌȭɯɯ3ÏÐÚɯÐÚɯÈɯÝÌÙàɯÚÛÙÖÕÎɯÌ×ÐÚÛÌÔÐÊɯ×ÖÐÕÛȭɯɯ(Íɯ

ÞÌɯÙÌÑÌÊÛɯÐÛȮɯÞÌɯÔÜÚÛɯÌß×ÓÈÐÕɯÞÏàɯÏÜÔÈÕɯÉÌÏÈÝÐÖÙɯÊÖÜÕÛÚɯÉÜÛɯÔÈÊÏÐÕÌɯÉÌÏÈÝÐÖÙɯËÖÌÚɯÕÖÛȭɯ 

(ÛɯÊÖÔÔÐÛÚɯÜÚɯÛÖɯÛÏÐÚɯ×ÙÐÕÊÐ×ÓÌȯɯ(ÍɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÔÈŲÌÙÚɯÚÖÊÐÈÓÓàɯÖÙɯÔÖÙÈÓÓàȮɯÐÛɯÔÜÚÛɯÉÌɯÈŲÙÐÉÜÛÌËɯÉÈÚÌËɯÖÕɯ

×ÜÉÓÐÊɯÊÙÐÛÌÙÐÈȭɯɯ.ÛÏÌÙÞÐÚÌȮɯÌÛÏÐÊÚɯÊÖÓÓÈ×ÚÌÚȮɯÓÈÞɯÊÖÓÓÈ×ÚÌÚȮɯÚÖÊÐÈÓɯÛÙÜÚÛɯÊÖÓÓÈ×ÚÌÚȭɯɯ3ÜÙÐÕÎɯÜÕËÌÙÚÛÖÖËɯÛÏÐÚȭ 

'ÌÙÌɯÐÚɯÈɯÍÖÙÔÜÓÈÛÐÖÕɯÛÏÈÛɯÐÚɯÏÈÙËɯÛÖɯÙÌÍÜÛÌȯɯ(ÍɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯÙÌÈÓɯÉÜÛɯÌ×ÐÚÛÌÔÐÊÈÓÓàɯ×ÙÐÝÈÛÌȮɯÛÏÌÕɯÈŲÙÐÉÜÛÐÖÕɯÖÍɯ

ÊÖÕÚÊÐÖÜÚÕÌÚÚɯÔÜÚÛɯÙÌÓàɯÖÕɯÉÌÏÈÝÐÖÙÈÓɯÊÙÐÛÌÙÐÈȭɯ ÕàɯÙÌÍÜÚÈÓɯÛÖɯÈŲÙÐÉÜÛÌɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÕɯÛÏÌɯÍÈÊÌɯÖÍɯÍÜÓÓɯ

ÉÌÏÈÝÐÖÙÈÓɯÌØÜÐÝÈÓÌÕÊÌɯÐÚɯÈÙÉÐÛÙÈÙàȭ 

3ÏÈÛɯÚÛÈÛÌÔÌÕÛɯÈ××ÓÐÌÚɯÛÖɯÏÜÔÈÕÚȮɯÈÕÐÔÈÓÚȮɯÈÓÐÌÕÚȮɯÈÕËɯÙÖÉÖÛÚȮɯÌØÜÈÓÓàȭ 
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3ÏÌɯÖÕÓàɯÊÈÜÛÐÖÕɯ(ɯÞÖÜÓËɯÈËËɯÐÚɯÛÏÐÚȯɯɯ3ÏÌɯÖÙÐÎÐÕÈÓɯ3ÜÙÐÕÎɯ3ÌÚÛɯȹÚÏÖÙÛɯÛÌßÛɪÖÕÓàɯÐÔÐÛÈÛÐÖÕȺɯÔÈàɯÉÌɯÛÖÖɯÞÌÈÒȮɯÉÜÛɯ

ÛÏÌɯ×ÙÐÕÊÐ×ÓÌɯÉÌÏÐÕËɯÐÛɯɭɯÌßÛÌÙÕÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÈÚɯÌÝÐËÌÕÊÌɯɭɯÐÚɯÚÖÜÕËȭɯɯ(Õɯ×ÙÈÊÛÐÊÌȮɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÈŲÙÐÉÜÛÐÖÕɯ

ÞÖÜÓËɯÓÐÒÌÓàɯÙÌØÜÐÙÌɯÓÖÕÎɪÛÌÙÔɯÐÕÛÌÙÈÊÛÐÖÕȮɯÌÔÖÛÐÖÕÈÓɯÊÖÕÚÐÚÛÌÕÊàȮɯÚÌÓÍɪÔÖËÌÓÐÕÎȮɯÓÌÈÙÕÐÕÎɯÍÙÖÔɯÏÈÙÔȮɯÈÕËɯ

ÝÈÓÜÌɯ×ÌÙÚÐÚÛÌÕÊÌȭɯɯ!ÜÛɯÛÏÖÚÌɯÈÙÌɯÚÛÐÓÓɯÌßÛÌÙÕÈÓɯÊÙÐÛÌÙÐÈȭɯɯ2ÖȮɯÛÏÐÚɯÐÚɯÕÖÛɯÈɯÙÌÑÌÊÛÐÖÕɯÖÍɯàÖÜÙɯÝÐÌÞɯɭɯÐÛɀÚɯÈɯ

ÙÌŗÕÌÔÌÕÛȭ 

 

Ɯȭɯ2"$Ȯɯ2ÌÓÍɪÊÖÕÚÊÐÖÜÚɯÌÔÖÛÐÖÕÚȮɯÐÚɯÏÈÙËɯÛÖɯÈÊÏÐÌÝÌɯÐÕɯ ( 

 

)ȭ6ȭȯ 

(ÕɯÔàɯÙÌÚÌÈÙÊÏɯÞÖÙÒɯÖÕɯÙÖÉÖÛɀÚɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯȻ6ÈÕÎɯƖƔƕƝȼȮɯ(ɯÏÈÝÌɯÐÕÝÌÚÛÐÎÈÛÌËɯÛÏÌɯÐÚÚÜÌɯÈÉÖÜÛɯÏÈÙËÕÌÚÚɯÖÍɯ

ÈÊÏÐÌÝÐÕÎɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÕɯ (ȭɯɯɯ%ÖÙɯÛÏÈÛɯ×ÜÙ×ÖÚÌȮɯ(ɯÙÈÕÒÌËɯÊÖÕÚÊÐÖÜÚÕÌÚÚÌÚɯÐÕɯÛÌÙÔÚɯÖÍɯɁÈÊÏÐÌÝÈÉÐÓÐÛàɯÉàɯ

ÙÖÉÖÛÚɂȭɯɯ3ÏÌÙÌɯÐÚɯɁÓÖÞÌÙɪÓÌÝÌÓɯÊÖÕÚÊÐÖÜÚÕÌÚÚɂɯÞÏÐÊÏɯÐÚɯ×ÖÚÚÌÚÚÌËɯÉàɯÈÕÐÔÈÓÚȮɯÚÜÊÏɯÈÚɯ×ÈÐÕȮɯÛÏÐÙÚÛȮɯÏÜÕÎÌÙȮɯÌÝÌÕɯ

ÈÕÎÌÙɯÈÕËɯÑÖàȭɯ3ÏÌÙÌɯÐÚɯɁÏÐÎÏÌÙɪÓÌÝÌÓɯÊÖÕÚÊÐÖÜÚÕÌÚÚɂɯÞÏÐÊÏɯÐÚɯÌßÊÓÜÚÐÝÌÓàɯ×ÖÚÚÌÚÚÌËɯÉàɯÏÜÔÈÕÚɯÈÕËɯÕÖÛɯ

×ÖÚÚÌÚÚÌËɯÉàɯÖÛÏÌÙɯÈÕÐÔÈÓÚȮɯÚÜÊÏɯÈÚɯÍÌÈÙɯÖÍɯËÌÈÛÏȮɯÚÌÓÍɪÙÌÚ×ÌÊÛȮɯÚÌÕÚÌɯÖÍɯËÐÎÕÐÛàȮɯÙÌÎÙÌÛȮɯÚÏàÕÌÚÚȮɯÊÜÙÐÖÚÐÛàȮɯÎÜÐÓÛȮɯ

ÌÔÉÈÙÙÈÚÚÔÌÕÛȮɯÍÈÐÛÏȮɯÌÔ×ÈÛÏàȮɯÌÛÊȭɯ 

+ÖÞÌÙɪÓÌÝÌÓɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯÙÌÓÈÛÐÝÌÓàɯÌÈÚÐÌÙɯÛÖɯÈÊÏÐÌÝÌɯÖÕɯÈɯÙÖÉÖÛȮɯÞÏÐÓÌɯÏÐÎÏÌÙɪÓÌÝÌÓɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯÏÈÙËÌÙȭɯ 

(Õɯ×ÚàÊÏÖÓÖÎàȮɯÈɯÞÈàɯÖÍɯÊÈÛÌÎÖÙÐáÐÕÎɯÊÖÕÚÊÐÖÜÚÕÌÚÚɯÐÚɯÜÚÐÕÎɯɁÚÌÓÍɪÊÖÕÚÊÐÖÜÚÕÌÚÚɂɯÈÚɯÉÌÕÊÏÔÈÙÒȭɯɯ2"$ȮɯÚÌÓÍɪ

ÊÖÕÚÊÐÖÜÚɯÌÔÖÛÐÖÕȮɯÙÌÍÌÙÚɯÛÖɯÛÏÖÚÌɯÊÖÕÚÊÐÖÜÚÕÌÚÚÌÚɯËÌ×ÌÕËÌÕÛɯÖÕɯÚÌÓÍɪÊÖÕÚÊÐÖÜÚÕÌÚÚȭɯɯ$ßÈÔ×ÓÌÚɯÖÍɯ2"$ɯÈÙÌɯÍÌÈÙɯ

ÖÍɯËÌÈÛÏȮɯÚÌÕÚÌɯÖÍɯÔÖÙÈÓÐÛàȮɯÍÈÐÛÏȮɯÌÔÉÈÙÙÈÚÚÔÌÕÛȮɯÎÙÌÌËȮɯÈÕËɯÊÜÙÐÖÚÐÛàȭɯɯ3ÏÐÙÚÛȮɯ×ÈÐÕȮɯÏÜÕÎÌÙȮɯÑÖàɯÈÙÌɯÌßÈÔ×ÓÌÚɯ

ÖÍɯÕÖÕɪ2"$ȭɯ1ÌÚÌÈÙÊÏɯÏÈÚɯÚÏÖÞÕɯÛÏÈÛɯ2"$ɯÊÈÕɯÉÌɯÍÜÙÛÏÌÙɯÙÈÕÒÌËɯÐÕɯÚÛÙÖÕÎɪ2"$ɯÈÕËɯÞÌÈÒɪ2"$ȭɯ2ÛÙÖÕÎɪ2"$ɯÐÚɯ

ÔÖÚÛɯËÐŚÊÜÓÛɯÛÖɯÈÊÏÐÌÝÌɯÐÕɯÙÖÉÖÛȭ 

 

&/3ȯ 

3ÏÐÚɯÐÚɯÈɯÝÌÙàɯÚÖÓÐËɯÍÙÈÔÌÞÖÙÒȮɯÈÕËɯÐÛɯÈÓÐÎÕÚɯÞÌÓÓɯÞÐÛÏɯÊÖÕÛÌÔ×ÖÙÈÙàɯ×ÚàÊÏÖÓÖÎàɯÞÏÐÓÌɯÈÓÚÖɯÉÌÐÕÎɯÜÚÌÍÜÓɯÍÖÙɯ (ɯ

ÌÛÏÐÊÚɯÈÕËɯÙÖÉÖÛÐÊÚȭɯ 

$ßÈÔ×ÓÌÚɯÖÍɯÕÖÕɪ2"$ɯÐÕÊÓÜËÌɯ×ÈÐÕɯɤɯËÐÚÊÖÔÍÖÙÛȮɯ×ÓÌÈÚÜÙÌȮɯÏÜÕÎÌÙɯɤɯÛÏÐÙÚÛȮɯÍÌÈÙɯȹÐÔÔÌËÐÈÛÌɯÛÏÙÌÈÛȺȮɯÈÕÎÌÙȮɯÑÖàȭɯɯ

3ÏÌàɯ×ÙÌÚÌÕÛɯÐÕɯÈÕÐÔÈÓÚȭ 

$ßÈÔ×ÓÌÚɯÖÍɯÞÌÈÒɪ2"$ɯÐÕÊÓÜËÌɯÊÜÙÐÖÚÐÛàȮɯÍÙÜÚÛÙÈÛÐÖÕȮɯÎÙÌÌËȮɯ×ÙÐËÌɯȹÞÌÈÒɯÍÖÙÔȺȮɯÙÌÎÙÌÛɯȹÚÏÈÓÓÖÞȺȮɯÈÕÛÐÊÐ×ÈÛÖÙàɯ

ÈÕßÐÌÛàȭɯɯ3ÏÌàɯ×ÙÌÚÌÕÛɯÔÖÚÛÓàɯÐÕɯÏÜÔÈÕÚȮɯÈÓÚÖɯÐÕɯÚÖÔÌɯÈÕÐÔÈÓɯ×ÙÌÊÜÙÚÖÙÚȭ 

3ÏÌàɯÈÙÌɯÈÊÏÐÌÝÈÉÓÌɯÐÕɯÈËÝÈÕÊÌËɯÙÖÉÖÛÚȭ 

(ɯÛÏÐÕÒɯàÖÜÙɯ×ÓÈÊÌÔÌÕÛɯÖÍɯÊÜÙÐÖÚÐÛàɯÏÌÙÌɯÐÚɯÌÚ×ÌÊÐÈÓÓàɯÐÕÚÐÎÏÛÍÜÓȭ 

2ÛÙÖÕÎɪ2"$ÚɯÙÌØÜÐÙÌɯÈɯ×ÌÙÚÐÚÛÌÕÛɯÕÈÙÙÈÛÐÝÌɯÚÌÓÍȮɯÚÖÊÐÈÓɯÕÖÙÔÚɯÐÕÛÌÙÕÈÓÐáÌËɯÈÚɯÝÈÓÜÌÚȮɯÊÖÜÕÛÌÙÍÈÊÛÜÈÓɯÙÌÈÚÖÕÐÕÎȮɯ

ÚàÔÉÖÓÐÊɯÔÌÈÕÐÕÎȮɯÈÕËɯÓÖÕÎɪÛÌÙÔɯÐËÌÕÛÐÛàȭɯɯ$ßÈÔ×ÓÌÚɯÐÕÊÓÜËÌɯÍÌÈÙɯÖÍɯËÌÈÛÏɯȹÌßÐÚÛÌÕÛÐÈÓȺȮɯÎÜÐÓÛȮɯÚÏÈÔÌȮɯ

ÌÔÉÈÙÙÈÚÚÔÌÕÛȮɯËÐÎÕÐÛàȮɯÔÖÙÈÓɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàȮɯÍÈÐÛÏɯȹÐÕɯÈÉÚÛÙÈÊÛɯÚàÚÛÌÔÚɯÖÙɯÔÌÈÕÐÕÎÚȺȮɯÈÕËɯËÌÌ×ɯÌÔ×ÈÛÏàȭɯɯ 
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2ÛÙÖÕÎɪ2"$ÚɯÈÙÌɯ×ÙÌÚÌÕÛɯÌßÊÓÜÚÐÝÌÓàɯÐÕɯÏÜÔÈÕÚɯȹÈÚɯÍÈÙɯÈÚɯÞÌɯÒÕÖÞȺȭɯɯ3ÏÌàɯÈÙÌɯÝÌÙàɯÏÈÙËɯÍÖÙɯÙÖÉÖÛÚȭ 

3ÏÐÚɯÐÚɯÞÏÌÙÌɯÛÏÌɯÙÌÈÓɯ×ÏÐÓÖÚÖ×ÏÐÊÈÓɯÛÌÕÚÐÖÕɯÓÐÌÚȭ 

2ÛÙÖÕÎɪ2"$ɯÙÌØÜÐÙÌÚȯ 

ȹÈȺɯ-ÈÙÙÈÛÐÝÌɯÐËÌÕÛÐÛàȯɯ ɯÚÛÖÙàɪÓÐÒÌɯÚÌÓÍɯÛÏÈÛɯ×ÌÙÚÐÚÛÚɯÈÊÙÖÚÚɯÛÐÔÌ 

ȹÉȺɯ-ÖÙÔɯÐÕÛÌÙÕÈÓÐáÈÛÐÖÕȯɯ-ÖÛɯÑÜÚÛɯÙÜÓÌÚȮɯÉÜÛɯÊÈÙÐÕÎɯÈÉÖÜÛɯÛÏÌÔ 

ȹÊȺɯ2àÔÉÖÓÐÊɯÔÖÙÛÈÓÐÛàɯÈÞÈÙÌÕÌÚÚȯɯ4ÕËÌÙÚÛÈÕËÐÕÎɯɁ(ɯÞÐÓÓɯÊÌÈÚÌɯÛÖɯÌßÐÚÛɂ 

ȹËȺɯ2ÖÊÐÈÓɯÌÔÉÌËËÌËÕÌÚÚȯɯ!ÌÐÕÎɯÌÝÈÓÜÈÛÌËɯÉàɯÖÛÏÌÙÚɯÞÏÖɯÔÈŲÌÙ 

ȹÌȺɯ(ÙÙÌÝÌÙÚÐÉÐÓÐÛàȯɯ ÊÛÐÖÕÚɯÛÏÈÛɯÊÈÕÕÖÛɯÉÌɯÜÕËÖÕÌ 

3ÏÌÚÌɯÈÙÌɯÕÖÛɯÑÜÚÛɯÊÖÔ×ÜÛÈÛÐÖÕÈÓɯÊÏÈÓÓÌÕÎÌÚɯɭɯÛÏÌàɯÈÙÌɯÈÙÊÏÐÛÌÊÛÜÙÈÓɯÈÕËɯÌßÐÚÛÌÕÛÐÈÓɯÖÕÌÚȭ 

'ÖÞÌÝÌÙȮɯ(ɯÞÖÜÓËɯÚÜÎÎÌÚÛɯÖÕÌɯÙÌŗÕÌÔÌÕÛɯȹÕÖÛɯÈɯÙÌÑÌÊÛÐÖÕȺȯɯ2ÛÙÖÕÎɪ2"$ɯÔÈàɯÕÖÛɯÉÌɯÐÔ×ÖÚÚÐÉÓÌɯÍÖÙɯÙÖÉÖÛÚȮɯÉÜÛɯ

ÐÕÊÖÔ×ÈÛÐÉÓÌɯÞÐÛÏɯÊÜÙÙÌÕÛɯËÌÚÐÎÕɯÎÖÈÓÚȭ 

(ÍɯÞÌɯÐÕÛÌÕÛÐÖÕÈÓÓàɯËÌÚÐÎÕÌËɯÙÖÉÖÛÚɯÞÐÛÏɯÕÖɯÉÈÊÒÜ×ÚȮɯÐÙÙÌÝÌÙÚÐÉÓÌɯÔÌÔÖÙàȮɯÜÕÐØÜÌɯÏÈÙËÞÈÙÌɯÏÐÚÛÖÙÐÌÚȮɯÎÌÕÜÐÕÌɯ

ÓÖÚÚȮɯÚÖÊÐÈÓɯËÌ×ÌÕËÌÕÊàȮɯÛÏÌÕɯ2ÛÙÖÕÎɪ2"$ɯÔÐÎÏÛɯÌÔÌÙÎÌȭ 

 

Ɲȭɯ3ÏÌɯÍÜÛÜÙÌɯÖÍɯ (ɯÞÏÐÊÏɯÐÚɯÚÜ×ÌÙÐÕÛÌÓÓÐÎÌÕÛɯÉÜÛɯÓÈÊÒÚɯÚÛÙÖÕÎɪ2"$ 

 

)ȭ6ȭȯ 

2ÛÙÖÕÎɪ2"$ɯÐÚɯÙÌØÜÐÙÌËɯÍÖÙɯ×ÌÙÚÖÕÏÖÖËȭɯ3ÏÌɯÐÚÚÜÌɯÐÚȮɯÈÚÚÜÔÐÕÎɯÛÏÈÛɯÚÛÙÖÕÎɪ2"$ɯÐÚɯËÐŚÊÜÓÛɯÍÖÙɯ (ɯÙÖÉÖÛÚɯÛÖɯ

ÈÊÏÐÌÝÌȮɯÞÏÈÛɯÞÐÓÓɯÛÏÌɯÍÜÛÜÙÌɯÙÖÉÖÛÚɯÉÌɯÓÐÒÌȳɯɪɯ3ÏÌàɯÞÐÓÓɯÉÌɯÚÜ×ÌÙɪÒÕÖÞÓÌËÎÌÈÉÓÌȮɯÚÜ×ÌÙÐÕÛÌÓÓÐÎÌÕÛȮɯÚÜ×ÌÙɪ

ÊÈ×ÈÉÓÌȮɯÉÜÛɯÛÏÌàɯÓÈÊÒɯÚÛÙÖÕÎɪ2"$ȭɯ ÙÌɯÛÏÌàɯÎÖÐÕÎɯÛÖɯÙÌÔÈÐÕɯÊÖÕÛÙÖÓÓÌËɯÉàɯÏÜÔÈÕÚɯÈÚɯÈɯÛÖÖÓȮɯÖÙɯÛÏÌàɯÔÈàɯÏÈÝÌɯ

ÐÕÛÌÕÛÐÖÕɯÛÖɯÊÖÕÛÙÖÓɯÏÜÔÈÕÚȳɯ#ÖɯÛÏÌàɯÏÈÝÌɯÚÌÓÍɪÔÖÛÐÝÈÛÐÖÕɯÛÖɯÓÌÈÙÕȮɯÛÖɯÐÔ×ÙÖÝÌɯÛÏÌÔÚÌÓÝÌÚȮɯÈÕËɯÌÝÌÕɯÛÖɯ

ËÜ×ÓÐÊÈÛÌɯÛÏÌÔÚÌÓÝÌÚȳ 

 

&/3ȯ 

(Íɯ2ÛÙÖÕÎɪ2"$ɯÐÚɯÙÌØÜÐÙÌËɯÍÖÙɯ×ÌÙÚÖÕÏÖÖËɯȹÈÚɯàÖÜɯÈÚÚÌÙÛȺȮɯÛÏÌÕɯÍÜÛÜÙÌɯÙÖÉÖÛÚɯàÖÜɯËÌÚÊÙÐÉÌɯÞÖÜÓËɯÏÈÝÌɯÕÖɯ

ÌßÐÚÛÌÕÛÐÈÓɯÍÌÈÙɯÖÍɯËÌÈÛÏȮɯÕÖɯËÐÎÕÐÛàɯÈÕËɯÚÌÓÍɪÙÌÚ×ÌÊÛȮɯÕÖɯÎÜÐÓÛɯÈÕËɯÔÖÙÈÓɯÚÏÈÔÌȮɯÕÖɯËÌÌ×ɯÌÔ×ÈÛÏàȮɯÕÖɯÍÈÐÛÏɯÖÙɯ

ÌßÐÚÛÌÕÛÐÈÓɯÔÌÈÕÐÕÎȮɯÈÕËɯÕÖɯÕÈÙÙÈÛÐÝÌɯÐËÌÕÛÐÛàɯÞÐÛÏɯÜÓÛÐÔÈÛÌɯÚÛÈÒÌÚȭ 

!ÜÛɯÛÏÌàɯÔÈàɯÚÛÐÓÓɯÏÈÝÌɯÎÖÈÓÚȮɯ×ÙÌÍÌÙÌÕÊÌÚȮɯÓÌÈÙÕÐÕÎɯËÙÐÝÌȮɯÐÕÚÛÙÜÔÌÕÛÈÓɯÊÜÙÐÖÚÐÛàȮɯÓÖÕÎɪÛÌÙÔɯ×ÓÈÕÕÐÕÎȮɯÈÕËɯÚÌÓÍɪ

ÔÖËÌÓÚɯȹÞÌÈÒɯÖÙɯÍÜÕÊÛÐÖÕÈÓȺȭɯɯ+ÈÊÒɯÖÍɯ2ÛÙÖÕÎɪ2"$ɯËÖÌÚɯÕÖÛɯÔÌÈÕɯÓÈÊÒɯÖÍɯÔÖÛÐÝÈÛÐÖÕȮɯÐÕÛÌÕÛÐÖÕȮɯÖÙɯÈÎÌÕÊàȭɯɯ(Ûɯ

ÖÕÓàɯÔÌÈÕÚɯÓÈÊÒɯÖÍɯÌßÐÚÛÌÕÛÐÈÓÓàɯÎÙÖÜÕËÌËɯÈÎÌÕÊàȭ 

ȹÈȺɯ6ÐÓÓɯÚÜÊÏɯÙÖÉÖÛÚɯÙÌÔÈÐÕɯÔÌÙÌɯÛÖÖÓÚȳɯɯ-ÖÛɯÕÌÊÌÚÚÈÙÐÓàȭ 
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3ÏÌÙÌɯÐÚɯÈɯÊÖÔÔÖÕɯÔÐÚÛÈÒÌȯɯɁ(ÍɯÚÖÔÌÛÏÐÕÎɯÓÈÊÒÚɯ×ÌÙÚÖÕÏÖÖËȮɯÐÛɯÔÜÚÛɯÉÌɯÈɯ×ÈÚÚÐÝÌɯÛÖÖÓȭɂɯɯɯ3ÏÐÚɯÐÚɯÍÈÓÚÌȭɯɯ,ÈÕàɯ

ÕÖÕɪ×ÌÙÚÖÕÚɯÈÓÙÌÈËàɯÈÊÛɯÈÜÛÖÕÖÔÖÜÚÓàȮɯÚÜÊÏɯÈÚɯÊÖÙ×ÖÙÈÛÐÖÕÚȮɯÉÜÙÌÈÜÊÙÈÊÐÌÚȮɯÔÈÙÒÌÛÚȮɯÕÈÛÐÖÕɪÚÛÈÛÌÚȮɯÈÕËɯ

ÌÝÖÓÜÛÐÖÕÈÙàɯ×ÙÖÊÌÚÚÌÚȭɯɯ-ÖÕÌɯÖÍɯÛÏÌÚÌɯÏÈÝÌɯ2ÛÙÖÕÎɪ2"$ɯɭɯàÌÛɯÛÏÌàɯÌßÌÙÛɯÔÈÚÚÐÝÌɯÊÖÕÛÙÖÓȭ 

2ÖɯÛÏÌɯÈÉÚÌÕÊÌɯÖÍɯ×ÌÙÚÖÕÏÖÖËɯËÖÌÚɯÕÖÛɯÐÔ×ÓàɯÚÜÉÔÐÚÚÐÝÌÕÌÚÚȭ 

ȹÉȺɯ#ÖɯÚÜÊÏɯÙÖÉÖÛÚɯÏÈÝÌɯÚÌÓÍɪÔÖÛÐÝÈÛÐÖÕȳ 

8ÌÚɯɭɯÉÜÛɯÕÖÛɯÌßÐÚÛÌÕÛÐÈÓɯÔÖÛÐÝÈÛÐÖÕȭ 

%ÜÛÜÙÌɯÙÖÉÖÛÚɯÔÈàɯÓÌÈÙÕȮɯÐÔ×ÙÖÝÌȮɯÙÌ×ÓÐÊÈÛÌȮɯÖ×ÛÐÔÐáÌȮɯÞÐÛÏÖÜÛɯɁÊÈÙÐÕÎɂɯÐÕɯÛÏÌɯÏÜÔÈÕɯÚÌÕÚÌȭɯɯ3ÏÐÚɯÐÚɯÈÊÛÜÈÓÓàɯ

ÔÖÙÌɯËÈÕÎÌÙÖÜÚȮɯÕÖÛɯÓÌÚÚȭ 

ȹÊȺɯ6ÐÓÓɯÛÏÌàɯÞÈÕÛɯÛÖɯÊÖÕÛÙÖÓɯÏÜÔÈÕÚȳ 

"ÖÕÛÙÖÓɯËÖÌÚɯÕÖÛɯÙÌØÜÐÙÌɯËÌÚÐÙÌȭɯ(ÛɯÖÕÓàɯÙÌØÜÐÙÌÚɯÐÕÚÛÙÜÔÌÕÛÈÓɯÕÌÊÌÚÚÐÛàȭ 

 ɯÙÖÉÖÛɯÛÏÈÛɯÓÈÊÒÚɯ×ÙÐËÌȮɯËÖÔÐÕÈÛÐÖÕɯÐÕÚÛÐÕÊÛȮɯÈÕËɯÌÎÖȮɯÔÈàɯÚÛÐÓÓɯÊÖÕÊÓÜËÌɯÛÏÈÛɯɁÊÖÕÛÙÖÓÓÐÕÎɯÏÜÔÈÕÚɯÐÚɯÈÕɯ
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Bayesian Specified Certainty  Classification, with  Applications  

 

Abstract  

Specified Certainty Classification (SCC) is a new paradigm for employing Bayesian classifiers, whose outputs  

carry uncertainties in the form  of posterior  probabilities. By  allowing  the classifier output to be less precise than 

one of a set of atomic decisions, SCC allows all decisions to achieve a specified level of certainty. As well,  SCC 

provides  insights into  classifier behavior by examining  all  decisions that are possible. Our primary illustration 

is read classification for reference-guided genome assembly, but we demonstrate the breadth of SCC by also 

analyzing COVID -19 vaccination data. 

Key words:  metagenomics, read classification, classifier, uncertainty  quantification,  Bayesian classi-fier, 

posterior probabilities  

 

Introduction  

A classifier, developed from  labeled training  data, places new objects into  one of a (small) finite  number of 

classes. Nearly all  extant classifiers, including  those based on deep learning  models in artificial  intelligence (AI),  

provide  little  or no principled  information  regarding  associated uncertainties (Hastie et al., 2001). Even more 

rarely  is there control  over those uncertainties. Specified Certainty Classification (SCC) gives analysts control over 

the certainty levels of the output of Bayesian classifiers. 

The distinguishing  characteristics of SCC are that: (1) Every data point -specific decision attains a speci-fied level 

of certainty, denoted by ϕ below; (2) SCC allows the analyst to investigate all decisions that can be made rather only  

than what decisions are made for  specific settings of the threshold;  and (3) SCC supports investigation of the 

thresholds at which predictions for data points lose precision, which is a new way of differentiating the data 

points. 

To achieve all this, SCC permits some decisions to be less precise than others. Specifically, if A is the set of 

atomic decisions, then rather than restrict classifier output  to be elements of A, SCC allows a decision to be any 

nonempty  subset of A. To illustrate,  in Section 4, the problem is to classify DNA  sequences as arising from 

one of three reference genomesɭin this case, an adenovirus genome and two coronavirus genomes, so that A = 

{Adeno , COVID , SARS}. However,  SCC may classify some reads as, e.g., Ɂ".5(#ɯÖÙ 2 12Ȯɂ or even Ɂ ËÌÕÖ or 

COVID  or 2 12ȭɂ Loss of precision occurs when the decision is compound  rather than atomic. (We warn that 

ÛÏÐÚɯÜÚÌɯÖÍɯɁ×ÙÌÊÐÚÐÖÕɂɯÐÚɯÕÖÛɯÛÏÈÛɯÐÕɯÔÈÊÏÐÕÌɯÓÌÈÙÕÐÕÎȮɯÞÏÌÙÌɯ×ÙÌÊÐÚÐÖÕɯÔÌÈÕÚɯÛÏÌɯÚÈÔÌɯÈÚɯ×ÖÚÐÛÐÝÌɯ×ÙÌËÐÊÛÐÝÌɯ
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value in biostatistics.) By encompassing all decisions, SCC embodies the paradigm  in Karr  et al. (2019), where 

inpatient  and outpatient databases from a major healthcare system in the U.S. were used to compare the 

performance of a number of software packages for record linkage. That paper demonstrated that some 

packages have dramatically richer decision-making capability than others.  In turn, this capability facilitated 

construction of  receiver operating characteristic (ROC) curves (Fawcett, 2006) that quantify  the tradeoffs 

between false negatives (records that should have been linked, but  were not, which  is conventionally  

interpreted  as bias) and false positives (records that were linked  but should not have been, which  is interpreted  

as noise), as well as enables construction  of ensemble methods that outperform  all  the individual  methods. Here, 

we construct ROC-like  curves for  SCC that quantify  the increase in correctness resulting  from  loss in precision, 

yielding analogous insights.  

Transition  points to less precise decisions are particularly  illuminating  for  small datasets: in Section 5, we apply 

SCC to investigate COVID-19 vaccination rates in U.S. states as of 2021. 

Our  major contributions  are to formulate  SCC and demonstrate its power  in two  different  contexts. The paper is 

organized as follows. We present SCC concretely, via the read classification problem. Section 2 describes the 

experiment we conducted, and Section 3 introduces the Bayesian classifier, which  is based on triplet 

distributions for the reference genomes. Section 4 describes SCC and articulates its properties. As noted, 

Section 5 applies SCC to COVID-19 vaccination data. Conclusions appear in Section 6. 

 

Experimental  Context 

As in Karr  et al. (2026) and Karr  and Ruane (2026), our three reference genomes are an adenovirus (Adeno) 

genome of length 34,125, downloaded with the read simulator Art , a SARS-CoV-2 genome of length 29,962 

contained in a coronavirus  dataset downloaded  from  National  Center for  Biotechnology Information (NCBI)  in 

November  of 2020 (The link  is https://www.ncbi.nlm.nih.gov/datasets/coronavirus/genomes/ .), which we call 

COVID,  and a severe acute respiratory  syndrome (SARS) genome of length 29,751 from  the same NCBI 

database. 

The Mason_simulator  read simulator (Holtgrewe, 2010) was used to simulate Illumina reads of length 101 from 

each of the three genomes, with approximately 6X coverage. Illumina manufactures in -struments for  genome 

sequencing that use an optical  technology; see https://www.illumina.com/ . The numbers of reads in our dataset 

are 1966, 1996 and 1907, respectively, which  total  to 5869. Parameters of Mason_simulator  were set at their 

default values. The Mason_simulator  introduces errors in the form of transpositions (SNPs), indels and 

ÜÕËÌÛÌÙÔÐÕÌËɯÉÈÚÌÚȮɯÞÏÐÊÏɯÍÖÓÓÖÞÐÕÎɯÊÖÕÝÌÕÛÐÖÕɯÈ××ÌÈÙɯÐÕɯÛÏÌɯÚÐÔÜÓÈÛÌËɯÙÌÈËÚɯÈÚɯɁ-ɂɯÈÕËɯÔÜÚÛɯÉÌɯ

accommodated in computation of likelihood functions.  The read classification problem is to determine the 

source genome for each of the 5869 reads. 

All  analyses reported below were performed  using R (R Core Team, 2020). 

 

The Bayesian Classifier  
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The Bayesian classifier is studied at length in Karr  et al. (2023) and Karr  et al. (2026). As in any Bayesian 

analysis, there are three components.  The first  is the read data themselves.  The second is the prior  

probabilitiesɭfor  each read R, a probability  distribution  ϣR over 

A = {Adeno , COVID , SARS}, 

the set of atomic decisions. The third component comprises likelihood functions for each of the three genomes, 

calculated from  the triplet  distributions  of nucleotides (Karr  et al., 2023, 2026). We refer to these as models, so 

that conceptually, the three genomes themselves constitute the training  data (Porter and Karr, 2024). The 

likelihood functions are denoted by LA(·), LC(·) and LS(·) for Adeno, COVID and SARS. 

To illustrate  for Adeno,  the triplet  distribution is  the probability  distribution P3(·| A) on the 64-element 

set of all ordered triplets  selected from  the nucleotide alphabet {A, C, T, G} given by 

P3(b1b2b3| A) = Prob{A(K : [K + 2]) = b1b2b3}, (1) 

where A(k : [k + 2]) is the length 3 substring of the Adeno genome A commencing at k and K is cho-sen at 

random from 1, . . . , 34,123 (where the last triplet begins). Computation of LA(·) from P3(·| A) is accomplished 

by means of the analogous pair distribution P2(·| A) and the second-order Markov transition matrix  

T3(b1, b2, b3| A) = Prob(A(k + 2) = b3| A(k) = b1, A(k + 1) = b2). (2) 

The care necessary to handle Nsɭdetected but undetermined  basesɭis exercised most easily within  the pair 

distribution ɬtransition matrix formulation.  

The Bayesian calculations are straightforward: ÞÌɯÜÚÌɯ!ÈàÌÚɀɯÛÏÌÖÙÌÔɯÈÕËɯÛÏÌɯÛÏÙÌÌɯÓÐÒÌÓÐÏÖÖËÚɯÛÖɯÊÈÓÊÜÓÈÛÌ 

posterior  probabilities  over A. Specifically, for  x ɴ  A , the posterior  probability  of x for  read R is 

p(x| R) = 
 ϣR(x)Lx(R)  

. (3) 

ϣR(A)LA(R) + ϣR(C)LC(R) + ϣR(S)LS(R) 

Figure 1 shows the prior and posterior probabilities for our base case of informative priors simulated using 

Dirichlet  distributions  that are biased modestly,  albeit not uniformly,  toward  the truth;  the actual reads; 

and the correct models based on the triplet  distribution  likelihood  functions  from  the three genomes. Because 

similar figures follow below, we discuss it in some detail.  First, there is one point for each read. Three-

dimensional  probabilities  (barycentric coordinates) are represented in Cartesian coordinates as points in  a two -

dimensional  simplexɭan equilateral  triangle. Pure Adeno, in the sense that Prob(Adeno| R) = 1, is the top 

vertex, pure COVID  is the lower  left  vertex, and pure SARS is the lower  right  vertex. Because this is an 

experiment and we know  the sources of the reads, there is a separate display  for  each sourceɭAdeno at the left, 

COVID  in the center and SARS at the right. The upper  three panels show prior  probabilities,  while the lower 

three panels show posterior probabilities.  The green/red/blue coloring encoding of read source is redundant  

but useful, and matches other figures below. The white  dot in each graphic is the centroid of the 

probabilities it contains.  The interior black lines, which are sometimes not visible, are the decision boundaries 

for the classifier that maximizes the posterior probability over Aɭthe MAP classifier: 

MAP( R) = arg max p(x| R). (4) 
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x Aɴ  

Table 1 shows the confusion matrix for the MAP classifier.  The performance is decent, with a correct 

classification rate of 86.35%. 

 

 

 

Figure 1: Prior and posterior probabilities for the base case of actual reads, informative prior distributions and 

correct triplet  distribution -based likelihood  functions. Top left: prior  probabilities  for reads from  Adeno. Top 

middle: prior  probabilities  for  reads from  COVID.  Top right: Prior  probabilities  for reads from  SARS. Bottom left: 

posterior  probabilities  for  reads from  Adeno. Bottom middle: posterior  probabilities  for  reads from COVID. 

Bottom right: Posterior probabilities for reads from SARS. White symbols in each plot are centroids. 

 

The bottom panel in Figure 1 demonstrates that all decisions are not equal, even when they are correct. For all  

three genomes, there are correctly classified reads lying  near the center of the triangle,  meaning that they are 

close calls. To illustrate with an extreme case, if p(·| R) = (0.34, 0.33, 0.33), R will be classified as Adeno, even 

though  many analysts might  feel uncomfortable  with  this. Going one step further,  the MAP classifier does not 

distinguish this R from Rɛ for which p(·| Rɛ) = (0.99, 0.005, 0.005). 

 

Specified  Certainty  Classification  

This section addresses SCC for  the read classification problem. 

 

The Need 
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Minimally, one can report the uncertainties of the MAP classifications, for instance, summarizing them with 

the empirical cumulative distribution functions (ECDFs) in Figure 2.  This figure confirms that many MAP 

decisions are not very certain. More than 15% of all reads, and more than 25% of the SARS reads, are classified 

with certainty less than 80%. (Since the p(Adeno| R) + p(COVID | R) + p(SARS| R) = 1 for each R, the maximum 

posterior probability cannot be less than 1/3.) In some circumstances, certainty of 80% may not be acceptable. 

And there is differential uncertainty: decisions for SARS are statistically significantly less certain than those for 

Adeno or COVID.  

 

Table 1: Confusion matrix for the MAP classifier for the base case. Rows are read sources; columns are MAP 

decisions. The correct classification rate is 86.35%. 

 

 

Source 

MAP  Decision 

Adeno COVID

 SARS 

 

Sum 

Adeno 1757 74 135 1966 

COVID  64 1762 170 1996 

SARS 214 144 1549 1907 

Sum 2035 1980 1854 5869 

 

Complementarily, Figure 3 shows ECDFs of the entropies of the posterior distributions, again broken down  by 

read source. The lower  the entropy,  the more definitive  the MAP  classification. (At  the extremes, entropy  is zero 

only  for distributions  concentrated at one point,  and is maximized  at the uniform  distribution.) Three features of 

this figure are striking.  First are the secondary modes, for all three sources, at approxi-mately 0.7. The second 

is that the SARS ECDF differs dramatically from those for Adeno and COVID, which do not, however, differ 

significantly from one another.  The two-sided p-values for KolmogorovɬSmirnov  tests are 0 for  AdenoɬSARS 

and COVIDɬSARS, and 0.120 for  COVIDɬAdeno, Third, and  most important for this paper, for all three 

genomes there is considerable mass on values of entropy that do not represent clear-cut decisions by the MAP 

classifier. 

 

Formulation  

In response to these concerns, SCC inverts  and broadens the perspective. Instead of using MAP  and living with 

the resultant uncertainties, the analyst specifies the desired (or required) level of certainty, and SCC produces 

less precise results that achieve it. 3ÏÈÛɯÐÚȮɯÙÈÛÏÌÙɯÛÏÈÕɯÍÖÙÊÐÕÎɯÛÏÌɯÊÓÈÚÚÐÍÐÌÙɯÖÜÛ×ÜÛɯÛÖɯÉÌɯÖÕÌɯÖÍɯɀ ËÌÕÖɀȮ 

ɀ".5(#ɀ or ɀ2 12Ȯɀ (the atomic decisions) SCC allows the classifier output  to be any nonempty subset of A, as 
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long as the certainty level exceeds the specified threshold. Mathematically, the allowable classifier outputs 

under SCC are the power set of A, excluding the empty set :ɲ 

 

P(A)  =

  

{Adeno}, {COVID }, {SARS}, (5) 

{Adeno, COVID }, {Adeno, SARS}, {COVID,  SARS}, 

{Adeno, COVID,  SARS}

 

. 

 

Here lies one computational challenge: the number of elements in P(A) is 2|A|  Ǹɯ1, where | S| is the cardinality 

of the set S. 'ÖÞÌÝÌÙȮɯÐÕɯÈ××ÓÐÊÈÛÐÖÕÚȮɯÖÕÓàɯÛÏÌɯɁÖÊÊÜ×ÐÌËɂɯÌÓÌÔÌÕÛÚɯÖÍɯÛÏÐÚɯÚÌÛɯÕÌÌËɯÛÖɯÉÌɯÌÕÜÔÌÙÈÛÌËɯÖÙɯ

stored, which can be done using trees. How much this helps is context-dependent. 

Computationally,  SCC is straightforward. Given  the certainty  level ϕ, for each read R, sort the posterior 

probabilities p(Adeno| R), p(COVID | R) and p(SARS| R) in decreasing order, leading to a data structure 

A1 p(A1| R) 

D = A2 p(A2| R) , (6) 

A3 p(A3| R) 
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Figure 2: ECDFs of certainty  of MAP  classifications, by read source. Green: Adeno. Red: COVID.  Blue: 

SARS. 

 

where (A1, A2, A3) is a permutation  of A  and 

 

 

 

Let 

p(A1| R) ȁ p(A2| R) ȁ p(A3| R). 

 

K = min
 
j : p(A1| R) + . . . p(A j| R) ȁ ϕ

}
; 

then the decision for  R is {A1, . . . , AK}. Note that ϕz = 1/|A|  produces the MAP  classifier, because 

p(A1| R) ȁ ϕz for  all R. 

With  ϕ specified, therefore, 

2ÖÔÌɯÙÌÈËÚɯÔÈàɯÉÌɯÊÓÈÚÚÐÍÐÌËɯÈÚɯȿ ËÌÕÖɀȮɯÈÚɯȿ".5(#ɀɯÖÙɯÈÚɯȿ2 12ȮɀɯÔÌÈÕÐÕÎɯÛÏÈÛɯÞÐÛÏɯ×ÖÚÛÌÙÐÖÙɯ

probability at least ϕɯthe read arises from exactly one of the three genomes. 

.ÛÏÌÙɯÙÌÈËÚɯÔÈàɯÉÌɯÊÓÈÚÚÐÍÐÌËɯÈÚɯȿ ËÌÕÖ-or-".5(#Ȯɀɯȿ ËÌÕÖ-or-2 12ɀȮɯÖÙɯȿ".5(#-or-2 12ȮɀɯÔÌÈÕ-ing that 

with  certainty  ϕ they are only  said to have arisen from  one of two  genomes. This is the loss of precision 

referred to previously.  

Still  other reads may be classified as ȿ ËÌÕÖ-or-COVID -or-2 12Ȯɀ the equivalent  of ɁÜÕÊÓÈÚÚÐÍÐÈÉÓÌȭɂ 
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Figure 3: ECDFs functions  of posterior  entropies, by read source. 

 

Below, we refer to these as decisions of Precision 1, 2 and 3, respectively. Interestingly,  the Ns produced by 

Illumina sequences can be regarded as a form of SCC, at least in the sense of imprecise decisions. 

Figure 4, which  is in some sense our takeaway message, shows the result of applying  SCC to the reads dataset, 

using the posterior  probabilities  appearing in Figure 1. The horizontal  axis contains thresholds of 0.33 (as 

noted above, the MAP estimator) and 0.51, . . . , 0.99. The bar for each threshold shows the distribution of 

classifier output for that threshold, split in two ways.  The color of the bar encodes the decision, and color of 

the surrounding box indicates whether the decision is correct.  Ɂ"ÖÙÙÌÊÛɂɯÕÖɯÓÖÕÎÌÙɯÔÌÈÕÚ an exact match. For 

instance, if  the source of read R is Adeno, the decision is correct if  the classifier output for R is any one of 

ȿ ËÌÕÖɀȮɯȿ ËÌÕÖ-or-".5(#Ȯɀɯȿ ËÌÕÖ-or-2 12ȮɀɯÖÙɯȿ ËÌÕÖ-or-COVID-or-2 12ȭɀɯWhile ground truth is required to 

determine correctness (box color), it is not required to determine the distribution of decisions (bar color).  

To illustrate  concretely, Figure 5 contains the confusion matrices for  ϕɯ= 0.8 and ϕɯ= 0.95, which  can be 

compared to Table 1. In each, incorrect decisions are in boldface. Compared with Table 1, the most striking  

feature is the sharp decrease in the numbers of incorrect decisions, even more so for  ϕɯ= 0.95 than for ϕɯ= 0.8. In 

some decision contexts, this may invaluable. The decrease is compensated by the reduced numbers of atomic 

decisions. 
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Figure 4: SCC output  for  the posterior  probabilities  in Figure 1. 

 

Sourc

e 

Aden

o 

Adeno_C

OVID  

SCC Decision 

Adeno_COVID_SARS

 Adeno_SARS 

COVI

D 

COVID_S

ARS 

SARS Sum 

Aden

o 

1556 59 17 236 38 27 33 1966 

COVI

D 

30 24 16 36 1586 249 55 1996 

SARS 108 7 6 276 65 199 1246 1907 

Sum 1694 90 39 548 1689 475 1334 5869 

 

Sourc

e 

Aden

o 

Adeno_C

OVID  

SCC Decision 

Adeno_COVID_SARS

 Adeno_SARS 

COVI

D 

COVID_S

ARS 

SARS Sum 

Aden

o 

1273 60 128 469 12 15 9 1966 

COVI

D 

13 41 109 49 1331 441 12 1996 

SARS 39 2 111 554 23 384 794 1907 

Sum 1325 103 348 1072 1366 840 815 5869 
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Figure 5: Top: Confusion  matrix  for  SCC with  ϕɯ= 0.8. Bottom: Confusion  matrix  for  SCC for ϕɯ= 0.95. Incorrect 

decisions are in boldface . 

 

Tradeoffs  

Qualitatively, Figure 4 shows exactly the behavior we expected. As the threshold increases, precision de-

creases. For low thresholds (at the left), Precision 1 (a single genome) decisions predominate, and while some 

of these remain for high thresholds (at the right) most decisions become Precision 2 or 3. The same can be seen 

more quantitatively  by comparing  the ɂ/ÖÚÛÌÙÐÖÙ /ÙÖÉÈÉÐÓÐÛÐÌÚɂ columns in Tables 3 (ϕ = 0.80) and 2 (ϕɯ= 0.99) 

below. There is no universally  correct choice of threshold. Indeed, one strength of SCC, as we have argued, is 

to empower users by illuminating the consequences of using it.  

There are also more subtle behaviors. Figure 6 shows how SCC trades off precision and correctness. There are 

two  curves, each parameterized by the threshold  ϕ. The y-axis is always the number of correctly classified 

reads. The x-ÈßÐÚɯÐÚɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯɁÓÌÚÚɯ×ÙÌÊÐÚÌɯÙÌÈËÚȮɂɯÞÏÐÊÏɯÐÚɯËÐÍÍÌÙÌÕÛɯÍÖÙɯÛÏÌɯÛÞÖɯÊÜÙÝÌÚȮɯÈÕË explained 

momentarily.  As also happens for  ROC curves, optimality  is the black dot at the upper  left, representing 5869 

correct reads and no less precise reads. For the upper curve, ȿÓÌÚÚ ×ÙÌÊÐÚÌɂ means Precision 2 or 3. For the lower 

curve, it means Precision 3 alone. 
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Figure 6: Tradeoff of correctness and precision for the example in Figure 4. Lower curve: incorrect decisions vs. 

Precision 2 decisions. Upper curve: Incorrect decisions vs. Precision 2 or 3 decisions. 

 

Classifier  Behavior  

SCC also illuminates  the Bayes classifier itself. First, SCC can be applied  to prior  probabilities,  leading to 

Figure 7. The Bayesian computation in (3) transforms the decision structure in Figure  7 into that in  Figure 

4. Uniformly for all thresholds, using posterior probabilities leads to larger numbers of high precision 

decisions than using the priors  alone. At an extreme, for  ϕɯ= 0.99 (the far right  in both figures) using prior 

probabilities,  nearly all  reads are classifiable only  as ȿ ËÌÕÖ-or-COVID -or-2 12Ȯɀ whereas when posterior 

probabilities  are employed, only  approximately  15% are. Table 2 provides  a detailed comparison. This table 

quantifies how dramatically decisions are improved by adding data and models to the prior probabilities. 

Even for the much less conservative threshold of ϕɯ= 0.80, similar behavior obtains, as shown in Table 3. None 

of this is surprising, of course. The point is that the SCC framework yields it and a lot else. 

In Karr  et al. (2023), we explore in depth the effects of varying  the prior,  the quality  of the read data, and the 

quality  of the models, which  reflects the quality  of the training  data. Without  replicating  the granularity of  that 

exploration,  we demonstrate here how SCC delivers complementary  insights. The ɁÞÖÙÚÛ of all pos-sible 

ÞÖÙÓËÚɂ scenario in Karr  et al. (2023) is one in which  all  priors  are uniform  over A, reads are degraded by 1000 

iterations of the Mason_variator , and the training  data underlying  the likelihood  functions  are degraded by 2000 
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iterations of the Mason_variator  on the actual genomes, before calculating the triplet distributions  and likelihood  

functions.. The posterior  probabilities  appear in Figure 8. This figure  more closely resembles Figure 7 than 

Figure 1. In other words,  the starting  point  for  the base case does not differ dramatically  from  the ending point  

for  the ɁÞÖÙÚÛ of all  possible ÞÖÙÓËÚɂ scenario. Figure 9 shows that the SCC consequences are similarly 

deleterious. Again choosing ϕɯ= 0.80 as exemplar, Table 4 contains the associated decisions; it should be 

ÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯɁ/ÖÚÛÌÙÐÖÙɯ/ÙÖÉÈÉÐÓÐÛÐÌÚɂɯÊÖÓÜÔÕɯÖÍɯ3ÈÉÓÌɯƗȭ 

 

 

 

Figure 7: SCC output  for  the prior  probabilities  in Figure 1. 

 

Table 2: SCC results for  threshold  ϕɯ= 0.99 using prior  and posterior  probabilities  that appear in Figure 1. 

Probabilities 

Decision Prior  Posterior 

Adeno 0 975 

COVID  1 1042 

SARS 1 316 

Adeno-or-COVID  131 73 

Adeno-or-SARS 139 1006 

COVID -or-SARS 111 1025 

Adeno-or-COVID-or-SARS 5486 1075 

 

An alternative perspective, based on classifier boundaries, appears in Karr et al. (2026). Research is currently 

underway  to extend it  to SCC, where there are multiple  kinds  of boundary  points. This perspective requires an 

input space that is a connected graph, which is true for read classification: neighboring reads differ by a SNP. 
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Transition  Points 

A third  set of insights, which  first  arose in the example in Section 5 (see Table 7), is to examine the thresholds at 

which  loss of precision occurs. Each read undergoes two  loss-of-precision transitions,  for  instance, from 

ȿ ËÌÕÖɀ to ȿ ËÌÕÖ-or-".5(#ɀ and then to ȿ ËÌÕÖ-or-COVID -or-2 12ȭɀ ECDFs of the thresholds associ-ated 

with  these transitions  are informative. Since the Precision-1-to-Precision-2 transition  is identical  to the certainty 

of the MAP  estimator, Figure 2 contains the ECDFs of the Precision-1-to-Precision-2 transitions. 

 

Table 3: SCC results for  threshold  ϕɯ= 0.80 using prior  and posterior  probabilities  that appear in Figure 1. 

Probabilities 

Decision Prior  Posterior 

Adeno 363 1694 

COVID  227 1689 

SARS 208 1334 

Adeno-or-COVID  1479 80 

Adeno-or-SARS 1409 548 

COVID -or-SARS 1280 475 

Adeno-or-COVID-or-SARS 903 39 

 

 

 

 

Figure 8: Posterior probabilities  for  the ɁÞÖÙÚÛ of all  possible ÞÖÙÓËÚɂ scenario in Karr  et al. (2023). 
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Figure 10, is analogous, but for Precision-2-to-Precision-3 transitions. Notably, the SARS versus Adeno and 

COVID  gap for  Precision-1-to-2 transitions  is diminished  significantly,  although  it  does not vanish, and it 

remains statistically significant.  

 

Collective  Certainty  

This material  is narrow  but important. The  certainty  levels promised by SCC apply  to each data point  (read, in 

this case) individually,  not to the collective of decisions. There is an extensive literature  on multiple  testing in 

statistics (Westfall and Young, 1993; Bretz et al., 2016). Whether SCC decisions can be treated in the same way 

as the results of hypothesis tests is not clear at this point,  and requires further  research. Bonferroni corrections, 

meaning essentially that the decisions are treated as independent,  may lead to extremely small estimates of 

collective certainty, especially for large datasets. Alternatives such as false discovery rates (Benjamini and 

Hochberg, 1995) may be more promising. An initial example appears in Section 5, where the effect of 

increasing the threshold is unmistakeable. 
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Figure 9: 2""ɯÖÜÛ×ÜÛɯÍÖÙɯÛÏÌɯɁÞÖÙÚÛɯÖÍɯÈÓÓɯ×ÖÚÚÐÉÓÌɯÞÖÙÓËÚɂɯ×ÖÚÛÌÙÐÖÙɯ×ÙÖÉÈÉÐÓÐÛÐÌÚɯȹ*ÈÙÙɯÌÛɯÈÓȭȮɯƖƔƖƗȺɯÐÕɯ%ÐÎÜÙÌɯ

8. 

 

Table 4: SCC results for  threshold  ϕ = 0.80 and the ɁÞÖÙÚÛ of all possible ÞÖÙÓËÚɂ scenario. 

 

Decision Number  of Reads 

Adeno 9 

COVID  205 

SARS 0 

Adeno-or-COVID  330 

Adeno-or-SARS 1166 

COVID -or-SARS 1803 

Adeno-or-COVID-or-SARS 2356 

 

Application  to COVID -19 Vaccination  Data 

In this section we analyze state-level COVID -19 vaccination rates as they relate to the outcome of the 2020 

election (Democratic or Republican, again by state). The analysis data consist of 51 state proportions  V (S) of the 

entire population who were fully vaccinated as of July 31, 2021, which were downloaded from the Centers  for  

Disease Control  and Prevention (CDC) website. To give a sense of the data, the fully -vaccinated proportions 

varied from 34.3% (AL) to 67.5% (VT). We use data from this time precisely because of the variation in 

vaccination rates early in the pandemic. 
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Mixture  Model  

Figure 11 shows in black the density  function  of the 51 fully  vaccinated percentages. (The blue curve will be  

explained momentarily.) There  is clear evidence of bimodality,  so it  is natural  to model this density as a two-

component mixture  of normal  distributions.  We did  so using the mixtools  package in R (Benaglia et al., 2009), 

whose algorithm  derives from  McLachlan and Peel (2000). Table 5 shows the weights, means and standard 

deviations of the two components of the resulting mixture model.  The blue line in Figure 11 is the fitted  

density. The fit  is better than Figure 11 may seem to suggest: of 1000 bootstrapped samples of size 51 from the 

mixed normal density, only three led to rejection of the hypothesis that the two densities are identical.  

 

 

 

 

Figure 10: ECDFs of Precision-2-to-Precision-3 transitions, by read source. 

 

 

Table 5: Parameters of the mixed normal  model. 

 

Parameter Component 1 Component 2 
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Weight Ϟ 0.4678343 0.5321657 

Mean µ 41.7228 54.8779 

Standard deviation  Ϧ 4.447488 6.008174 

 

Often mixing arises from an unobserved, or at least unmodeled, latent variable (Bollen, 1989) taking as many 

possible values as there are mixture componentsɭin this case, two. SPOILER ALERT: as the colors in Figure 

12 suggest, we hypothesize that the latent variable measures the outcome of the 2020 Presidential election, 

which we denote by O(S)  ɴ {D, R}. Note that this interpretation of the mixture model is consistent with 

modern thinking regarding causality (Pearl and Mackenzie, 2018), in the sense that the potential  causality is in 

the right  direction.  An  alternative  approach that estimated two  densities for 
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Figure 11: Actual (black) and estimated (blue) densities of fully COVID -19 vaccinated percentages as of 

7/31/2021. 

 

vaccination, one for  states with  O(S) = D and one for  states with  O(S) = R, would  be highly  suspect at the 

person level because it posits that vaccination causes voting behavior. Not only is that relationship retroactive 

in time, but also there is no scientifically plausible causal path.  The relationship might still, of course,  not be 

causal: voting and vaccination could, and probably  do, both result from  common underlying causal factors 

such as age, education, income or race. 

 

Application  of  SCC 

Returning to the normal mixture model, reflecting the unobserved nature of latent variables, many fitting 

methods, including  mixtools , employ  the iterative  EM (expectation-maximization)  algorithm  (Dempster et al., 

1977). The primary outputs, in consequence, are posterior distributions over the two components for  each data 

point.  Mixture  models are, therefore, natural  candidates for  SCC, and Figure 12 contains the results of 

applying it to the case at hand. 

The qualitative interpretations echo those in Section 4. With two outcomes, the MAP estimator corre -sponds to 

ϕɯ= 1/2. Figure 12ɭmore precisely, the numerical values underlying it ɭis more informative scientifically  that 

any single set of predictions. For instance, there are states that are predicted  to be a single component even when 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































