
!"#$%& '()*+#(," #(- ."$#%/0(#$ 10(%+#,%) /( 23#$$ 43"+/,#( 5/+3)

6#( 4+/"$7 ! 2&#+0( 8"$"(90( " :$7# ;)0$30( #

<0="3>"+ ?@ ABCD$

!"#$%&'$

;&/) E#E"+ )%*-/") %&" E+0=/)/0( 0F &"#$%& /()*+#(," /( )3#$$ E+/=#%" 43"+/,#( G+3)H :)/(I *(/J*"
-#%# ,0="+/(I #>0*% C?@BBB G+3) 0="+ %&" E"+/0- ABBKLABCC@ M" G(- %&#% &"#$%& /()*+#(," E+0=/)/0(
/) )%+0(I$7 #))0,/#%"- M/%& +"$#%/0(#$ ,0(%+#,%)@ )E",/G,#$$7 M/%& M#I" )&/"$-/(IH ;&" )"()/%/=/%7 0F
#="+#I" M#I") %0 $0,#$ &0*)/(I E+/,") -*+/(I %&" ABBN &0*)/(I ,+/)/) /) &/I& F0+ G+3) M/%& (0 &"#$%&
/()*+#(,"@ >*% "O",%/="$7 3*%"- F0+ G+3) M/%& &"#$%& /()*+#(," P+"E+")"(%/(I AAQ 0F 0*+ G+3 )#3E$"RH
10()/)%"(% M/%& +"$#%/0(#$ ,0(%+#,%) %&"0+7@ M" G(- %&#% M#I" )&/"$-/(I /) ")E",/#$$7 )%+0(I /( /(-*)%+/")
M&"+" G+3L)E",/G, %+#/(/(I #(- M0+S"+ %#)S -/),+"%/0( #+" &/I&H :)/(I 3#+I/(#$ /(,03" %#T +#%") #)
#( /()%+*3"(% F0+ &"#$%& /()*+#(," E+0=/)/0(@ M" G(- %&#% G+3) M/%& &"#$%& /()*+#(," &#=" &/I&"+
E+0G%) #(- )#$") E"+ "3E$07"" >*% I+0M 30+" )$0M$7H U*+ G(-/(I) )&"- ("M $/I&% 0( %&" )%+#%"I/,
%+#-"0O) #))0,/#%"- M/%& -"="$0E/(I +"$#%/0(#$ ,0(%+#,%) /( )3#$$ G+3)@ #(- /(F0+3 ,0(%"3E0+#("0*)
E0$/,7 -">#%") 0( &"#$%& /()*+#(," +"F0+3H

()*+,%-# V &"#$%& /()*+#(,"@ +"$#%/0(#$ ,0(%+#,%)@ &0*)/(I ,+/)/)@ M#I" )&/"$-/(I@ I+0M%&

./0 12&##34'&$3,56 UDC@ UDA@ UCK

!5*J*# 2,&00$ 0F 8*)/("))@ 6*S" :(/="+)/%7H
y5*J*# 2,&00$ 0F 8*)/("))@ 6*S" :(/="+)/%7H
z5*J*# 2,&00$ 0F 8*)/("))@ 6*S" :(/="+)/%7H
x!'75,+2)-89)5$6 W" %&#(S 4)&/)& 4+0+#@ X/"++" 490*$#7@ 4$#( 8"()0(@ </,S 8$003@ ./,& 8*+%0(@ 4#+0( 1&#%%"+Y/@

W") 10&"(@ Z#%% Z#+T@ .#O#"$$# 2#-*(@ 2,0%% 2%"+(@ #(- [0&( \#( .""("( F0+ &"$EF*$ -/),*))/0()@ #(- 4$0( ]=+0( F0+
"T,"$$"(% +")"#+,& #))/)%#(,"H 4$$ "++0+) #+" 0*+ 0M(H



:; <5$%,-='$3,5

2/(," W0+$- W#+ ''@ /( %&" #>)"(," 0F *(/="+)#$@ I0="+(3"(%LE+0=/-"- &"#$%& /()*+#(," ,0="+#I"@ "3E$07"+)

&#=" "3"+I"- #) %&" E+/3#+7 E+0=/-"+) 0F &"#$%& /()*+#(," /( %&" :(/%"- 2%#%")H ]3E$07"+) &#=" %#S"(

#-=#(%#I" 0F %#T >"("G%) #(- ",0(03/") 0F ),#$" /( #-3/(/)%"+/(I &"#$%& /()*+#(," >"("G%)@ #) /(-/,#%"- >7

%&" F#,% %&#% 30)% $#+I" "3E$07"+) E+0=/-" &"#$%& /()*+#(," P^#/)"+ 5#3/$7 50*(-#%/0( P^55R ]3E$07"+

8"("G%) 2*+="7@ ABCBRH !0M"="+@ 0($7 _DQ 0F G+3) M/%& F"M"+ %&#( ?B "3E$07"") E+0=/-" &"#$%& /()*+#(,"

%0 %&"/+ "3E$07"") P23#$$ 8*)/(")) 4-3/(/)%+#%/0( P284R@ ABCC` ^55@ ABCBRH 4$%&0*I& %&" ,0(="(%/0(#$

,0)% #+I*3"(% >#)"- 0( ",0(03/") 0F ),#$" "TE$#/() %&" )/I(/G,#(% =#+/#%/0( /( &"#$%& /()*+#(," E+0=/)/0(

+#%") >"%M""( $#+I" #(- )3#$$ G+3) P1&* #(- ;+#E("$$@ ABBD` 5"-"+ #(- W&"$#(@ ABBNR@ /% -0") (0%

F*$$7 "TE$/,#%" %&" )*>)%#(%/#$ =#+/#%/0( #30(I )3#$$ G+3)@ M&/,& /) #( /))*" +"$"=#(% F0+ >0%& >*)/("))

)%+#%"I7 #(- E*>$/, E0$/,7H '( %&/) E#E"+@ M" )&0M %&#% %&" E+0=/)/0( 0F &"#$%& /()*+#(," /) #( /3E0+%#(%

)%+#%"I/, -",/)/0( /( )3#$$ G+3) #) )*II")%"- >7 /%) )%+0(I #))0,/#%/0( M/%& +"$#%/0(#$ ,0(%+#,%)@ #(- M"

*(,0="+ /3E0+%#(% E"+F0+3#(," %+#-"0O) %&#% 3#7 E#+%$7 "TE$#/( M&7 &"#$%& /()*+#(," /) 0O"+"- >7 0($7

# F+#,%/0( 0F )3#$$ G+3)H

X+0=/)/0( 0F &"#$%& /()*+#(," ,#( >" #( /3E0+%#(% )%+#%"I/, ,&0/," F0+ G+3) F0+ %M0 3#/( +"#)0()H

;&" G+)% "TE$#(#%/0( "3E&#)/9") ",0(03/, /(,"(%/=") #))0,/#%"- M/%& %#T E0$/,/")@ ",0(03/") 0F ),#$"@ #(-

,03E"()#%/(I M#I" -/O"+"(%/#$) Pa+*>"+ #(- Z#-+/#(@ Cbb_` X#*$7@ Cbbb` 6",+"))/(@ c#("@ Z,1*"@ #(-

2%/()0(@ ABB?RH ;&" 3#/( ,0(,"+( /( %&/) $/%"+#%*+" /) 3#(#I/(I %&" /()%/%*%/0(#$ "(=/+0(3"(%@ #(- %&"

-",/)/0( %0 E+0=/-" &"#$%& /()*+#(," /) E+/3#+/$7 >#)"- 0( ,0)%H 5/+3) E+0=/-" #( 0E%/3#$ 3/T 0F &"#$%&

/()*+#(," >"("G%) #(- M#I") %&#% 3/(/3/9") %&"/+ ,0)% #(- 3#%,&") %&" $#>0+ 3#+S"% E+"F"+"(,") P.0)"(@

CbNK` 1*++/" #(- Z#-+/#(@ Cbbb` 5/(S"$)%"/(@ ABBA` U$)0(@ ABBARH ;&" )",0(- )%+"#3 0F /(J*/+7 ,03>/(")

&"#$%& /()*+#(," E+0=/)/0( M/%& 0%&"+ &*3#( +")0*+," 3#(#I"3"(% E0$/,/") -")/I("- %0 /(,+"#)" "3E$07""

,033/%3"(% #(- 30%/=#%/0(H 4,,0+-/(I %0 %&/) >0-7 0F M0+S@ ,03E"()#%/0( #(- >"("G%) )%+*,%*+") %#+I"%

"3E$07"" +",+*/%3"(%@ +"%"(%/0(@ %+#/(/(I@ #(- 30%/=#%/0( /( 0+-"+ %0 -"="$0E )*)%#/(#>$" "3E$073"(%

+"$#%/0()&/E) #(- %&*) "(,0*+#I/(I /(=")%3"(% /( G+3L)E",/G, S(0M$"-I" #(- )S/$$) P60+"@ CbdD` XF"O"+@

Cbb_` !*)"$/-@ Cbb?` U)%"+3#(@ Cbb?` ^0,& #(- Z,a+#%&@ CbbK` 10(("+ #(- X+#&#$#-@ CbbK` 10O@ Cbbd`

8$003 "% #$H@ ABCCRH 80%& "TE$#(#%/0() E+"-/,% #-=#(%#I") #))0,/#%"- M/%& E+0=/)/0( 0F &"#$%& /()*+#(,"

>7 )3#$$ G+3)@ >*% ("/%&"+ )*e,/"(%$7 "TE$/,#%") M&7 )03" )3#$$ G+3) E+0=/-" &"#$%& /()*+#(," %0 %&"/+

M0+S"+)@ M&/$" 0%&"+) -0 (0%H

;&/) E#E"+ 3#S") %&+"" 3#/( ,0(%+/>*%/0()H 5/+)%@ *(-"+)%#(-/(I %&" +0$" 0F G+3) /( E+0=/-/(I &"#$%&

/()*+#(," ,0="+#I" %0 "3E$07"") /) S"7 %0 %&" ,*++"(% E0$/,7 -">#%" 0( &"#$%& ,#+" +"F0+3H !"#$%& /()*+#(,"

#,,")) /) 30)%$7 "3E$073"(% >#)"-V KBQ 0F /(-/=/-*#$) I"% %&"/+ &"#$%& /()*+#(," %&+0*I& #( "3E$07"+

P6"<#=#)LW#$%@ X+0,%0+@ #(- 23/%&@ ABBN` ^55@ ABCCRH ;&" ",0(03/, #(- )0,/#$ )/I(/G,#(," 0F "3E$07"+L

A



E+0=/-"- &"#$%& /()*+#(," E0$/,/") /) #$)0 )%#II"+/(IH 4$%&0*I& %&" :(/%"- 2%#%") )E"(% %M0 #(- # &#$F

%/3") %&" U]16 #="+#I" E"+ ,#E/%# PfN@ADDR #(- # $#+I"+ )&#+" 0F /%) a6X PCdHKQR 0( &"#$%&,#+" %&#(

#(7 0%&"+ ,0*(%+7 /( ABCB@C CNQ 0F /(-/=/-*#$) *(-"+ %&" #I" 0F K? &#- (0 &"#$%& /()*+#(," /( ABCC P^55@

ABCARH UF #$$ %&" *(/()*+"-@ %&+"" J*#+%"+) #+" F+03 M0+S/(I F#3/$/") #(- 3#(7 0F %&"3 #+" (0% 0O"+"-

,0="+#I" >7 %&"/+ "3E$07"+)@ %&*) *(-"+),0+/(I %&" /3E0+%#(," 0F "3E$07"+LE+0=/-"- &"#$%& /()*+#(," /(

#( ",0(037 /( M&/,& )3#$$ >*)/("))") "3E$07 #$30)% &#$F 0F #$$ M0+S"+) P^55@ ABCARH

2",0(-@ 0*+ )%*-7 #-=#(,") %&" *(-"+)%#(-/(I 0F G+3 &"%"+0I"("/%7 /( -"="$0E/(I +"$#%/0(#$ ,0(L

%+#,%/(I ,#E#>/$/%/") >7 -0,*3"(%/(I %&"/+ #))0,/#%/0( M/%& %&" E+0=/)/0( 0F &"#$%& /()*+#(,"H 27)%"3#%/,

"3E/+/,#$ "T#3/(#%/0( 0F +"$#%/0(#$ ,0(%+#,%/(I /) ,&#$$"(I/(I >",#*)" /3E$/,/% E+03/)") #(- /(F0+3#$

#I+""3"(%)g>7 %&"/+ ="+7 (#%*+"g#+" -/e,*$% %0 0>)"+="H ;&/) -/e,*$%7 /) ")E",/#$$7 E+")"(% /( )3#$$

G+3)@ F0+ M&/,& %&" )%*-7 0F "3E$073"(% E+#,%/,") &#) >""( ),#+," #(- )7)%"3#%/, -#%# &#+- %0 0>L

%#/(H 87 )&0M/(I %&#% &"#$%& /()*+#(," E+0=/)/0( /) #))0,/#%"- M/%& M#I" )&/"$-/(I@ M&/,& +")"#+,& &#)

-"30()%+#%"- %0 >" )%+0(I$7 %/"- %0 +"$#%/0(#$ ,0(%+#,%)@ 0*+ E#E"+ #-=#(,") 0*+ *(-"+)%#(-/(I 0F %&"

)%+#%"I/, (#%*+" 0F +"$#%/0(#$ ,0(%+#,%/(IH 4$%&0*I& M" -0 (0% 3#S" #(7 ,#*)#$ ,$#/3) #>0*% %&" +0$" 0F

&"#$%& /()*+#(," /( )&#E/(I +"$#%/0(#$ ,0(%+#,%/(I@ M" -"30()%+#%" # )%+0(I #))0,/#%/0( >"%M""( %&" %M0H

Z0+"0="+@ >",#*)" M#I" )&/"$-/(I@ 0*+ 3",&#(/)3 0F +"$#%/0(#$ ,0(%+#,%)@ /) # ,"(%+#$ F"#%*+" 0F /(%"+(#$

$#>0+ 3#+S"%) P'cZ)R P60"+/(I"+ #(- X/0+"@ CbdC` 8#S"+@ a/>>) #(- !0$3)%+03@ Cbb_#@ Cbb_>` 8"+%+#(-@

ABB_R@ M" -"),+/>" ,0(-/%/0()@ )*,& #) M0+S"+h) %#)S -/),+"%/0( #(- %&" /3E0+%#(," 0F G+3L)E",/G, %+#/(L

/(I@ *(-"+ M&/,& 'cZ) #+" $/S"$7 %0 "3"+I" /( )3#$$ G+3) P4$-+/,&@ Cbbb` 1#+-0( #(- 2%"="()@ ABB_RH

:(-"+)%#(-/(I %&" "3"+I"(," 0F 'cZ) /) ")E",/#$$7 /3E0+%#(% I/="( %&"/+ E+03/("(% +0$" /( )&#E/(I G+3

)%+*,%*+" #(- ,0(-/%/0(/(I G+3 ,&0/,") PX"(+0)"@ Cb?b` 1&#(-$"+@ CbKARH

;&/+-@ M" -0,*3"(% )%+#%"I/, %+#-"0O) #))0,/#%"- M/%& E+0=/)/0( 0F &"#$%& /()*+#(,"V G+3) #+" 30+"

)%#>$" #(- E+0G%#>$" >*% I+0M 30+" )$0M$7H ;&/) %+#-"0O )*II")%) +"$#%/0(#$ ,0(%+#,%/(I ,#( ,0()%+#/(

&/I&LI+0M%& G+3) %&+0*I& >/(-/(I /3E$/,/% E+03/)") #(- 0>$/I#%/0()@ #(- *(-"+),0+") ,0(-/%/0() *(-"+

M&/,& G+3) #+" 30+" $/S"$7 %0 #-0E% +"$#%/0(#$ ,0(%+#,%/(I +#%&"+ %&#( +"$7 0( "T%"+(#$ )E0% $#>0+ 3#+S"%)H

;&")" %+#-"0O) )&"- ("M $/I&% 0( %&" )%+#%"I/, (#%*+" 0F +"$#%/0(#$ ,0(%+#,%) #(- /(F0+3 E0$/,7 -">#%" 0(

3#(-#%/(I &"#$%& /()*+#(," E+0=/)/0( %0 "3E$07"+)H 4) )*,&@ 0*+ )%*-7 /(%"+)",%) >*)/(")) )%+#%"I7 #(-

E*>$/, E0$/,7 /( # M#7 %0 /(F0+3 E0$/,73#S"+) 0F E0$/,7L+"$"=#(% )%+#%"I/, ,0()/-"+#%/0()H

U*+ -#%# #+" F+03 # $"#-/(I E+0=/-"+ 0F #,,0*(%/(I #(- G(#(,/#$ )0F%M#+" F0+ )3#$$ #(- 3"-/*3 )/9"

G+3)H 23#$$ #(- 3"-/*3L)/9"- >*)/(")) 0M("+) #(- 3#(#I"+) *%/$/9" %&/) %00$ %0 0+I#(/9" #(- 3#(#I"

G(#(,/#$ +",0+-) >7 S""E/(I %+#,S 0F >00SS""E/(I@ E#7+0$$@ /(=0/,/(I@ %#T")@ #(- -#%# #(#$7)/)H ;&"

-#%# /(,$*-" #,,0*(%/(I -"%#/$) 0( #$$ +"="(*") #(- "TE"()") /(,*++"- >7 %&" G+3 0="+ %&" E"+/0- ABBKL

ABCC@ /(,$*-/(I ,03E+"&"()/=" "3E$073"(% +",0+-)H W" &#=" -"%#/$) 0( "#,& "3E$07""h) ,03E"()#%/0(

C&%%EViiMMMH0",-H0+Ii*(/%"-)%#%")i8+/"G(I<0%":24ABCAHE-F@ 4,,"))"- /( Z#+,& ABCD

D



,#%"I0+/9"- >7 )#$#+7@ >0(*)@ #(- E"()/0( E+0I+#3H '3E0+%#(%$7@ M" 0>)"+=" M&"%&"+ "#,& "3E$07""

3#-" # E+"L%#T ,0(%+/>*%/0( %0 #( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," E$#(H U*+ -#%# ,0="+ C?@DDC G+3)

#(- DN@bNd 0>)"+=#%/0()H 4 3"-/#( G+3 /) 70*(I@ M#) /(,0+E0+#%"- /( ABBK@ "3E$07) "/I&% E"0E$"@ #(-

I"("+#%") fKCb@BBB /( )#$") E"+ 7"#+H 4>0*% AAQ 0F %&" G+3) PD@Ndb G+3)R E+0=/-" &"#$%& /()*+#(,"

/( #% $"#)% 0(" 7"#+ /( 0*+ )#3E$" E"+/0-H UF %&0)" G+3)@ #>0*% DBQ 0F %&" "3E$07"") E#+%/,/E#%" /(

"3E$07"+LE+0=/-"- &"#$%& /()*+#(," E+0I+#3) P# 3"-/#( 0F A?QRH

W" *%/$/9" %&/) ("M G+3L$"="$ -#%# 0( &"#$%& /()*+#(," E+0=/)/0( /( )3#$$ G+3) %0 "TE$0+" %&" $/(S

>"%M""( &"#$%& /()*+#(," #(- +"$#%/0(#$ ,0(%+#,%/(I@ #(- %0 -"%"+3/(" %&" #))0,/#%/0( #(- "O",% 0F &"#$%&

/()*+#(," 0( G+3 0*%,03")H 5/+)%@ M" "TE$0/% %&" -+0E /( &0*)/(I E+/,") -*+/(I %&" ABBN &0*)/(I ,+/)/)

%0 -"%"+3/(" M&"%&"+ G+3) M/%& &"#$%& /()*+#(," E+0=/)/0() -/)E$#7 %&" ,"(%+#$ F"#%*+" 0F +"$#%/0(#$

,0(%+#,%/(IgM#I" )&/"$-/(Ig/( +")E0()" %0 ("I#%/=" )&0,S) %0 %&" "T%"+(#$ $#>0+ 3#+S"%H W" ,0(G+3

%&#% G+3) M/%& &"#$%& /()*+#(," >"("G%) E+0%",%"- %&"/+ "3E$07"" M#I") -*+/(I %&" ,+/)/) #(- -/- (0% ,*%

>#,S M#I") #) 3*,& #) G+3) M/%&0*% &"#$%& /()*+#(,"H

W" /(=")%/I#%" %&" +"$#%/0( >"%M""( &"#$%& /()*+#(," E+0=/)/0( #(- =#+/0*) G+3 0*%,03")@ G+)% >7

"TE$0+/(I *(,0(-/%/0(#$ #(- ,0(-/%/0(#$ ,0++"$#%/0() >"%M""( %&" %M0H W" G(- %&#% G+3) M/%& I+"#%"+

$#>0+ E+0-*,%/=/%7@ &/I&"+ E+0G%)@ $0M"+ %*+(0="+@ #(- )$0M"+ I+0M%& #+" 30+" $/S"$7 %0 E+0=/-" &"#$%&

/()*+#(," %0 %&"/+ "3E$07"")H <"T%@ M" *)" )%#%"L$"="$ 3#+I/(#$ /(,03" %#T +#%") #) #( /()%+*3"(% %0

-"%"+3/(" %&" "O",%) 0F &"#$%& /()*+#(," E+0=/)/0( 0( %&")" G+3 0*%,03")H ;#T +#%") )"+=" #) # I00-

/()%+*3"(% F0+ %&" &"#$%& /()*+#(,"@ >",#*)" %#T #-=#(%#I") #))0,/#%"- M/%& "3E$07"+LE+0=/-"- &"#$%&

/()*+#(," -/+",%$7 /3E#,% >0%& "3E$07"+ E+0E"()/%7 %0 E+0=/-" &"#$%& /()*+#(," #(- "3E$07"" $/S"$/&00-

0F *%/$/9/(I %&" >"("G%) P5/(S"$)%"/(@ ABBA` a+*>"+ #(- c"%%#*@ ABB_R@ M&/$" (0% >"/(I ,$"#+$7 ,0++"$#%"-

M/%& G+3 E"+F0+3#(,"H ;#TLE+"F"++"- %+"#%3"(% 0F "3E$07"+LE+0=/-"- &"#$%& /()*+#(," >"("G%) 3#S" %&"

E+0=/)/0( 0F &"#$%& /()*+#(," >"("G%) 30+" #%%+#,%/=" M&"( %#T +#%") #+" &/I&H ;&" /()%+*3"(%#$ =#+/#>$")

")%/3#%/0() ")%#>$/)& E#%%"+() ,0()/)%"(% M/%& +#M #(- ,0(-/%/0(#$ ,0++"$#%/0()V %&" "O",%) 0F E+0=/-/(I

&"#$%& /()*+#(," #+" E0)/%/=" F0+ $#>0+ E+0-*,%/=/%7@ E+0G%)@ #(- $0M"+ %*+(0="+@ >*% ("I#%/=" F0+ I+0M%&H

;&")" +")*$%) *(-"+),0+" #( /3E0+%#(% %+#-"0O #))0,/#%"- M/%& &"#$%& /()*+#(,"V >"%M""( &/I&"+ E+0G%)

#(- )$0M"+ I+0M%&H

U*+ G(-/(I) &/I&$/I&% %&" /3E0+%#(," 0F *(-"+)%#(-/(I G+3 )%+#%"I7 M&"( -">#%/(I &"#$%& ,#+" E0$/,7

+"F0+3H 2E",/G,#$$7 0*+ G(-/(I) E0/(% 0*% %&#% 3#(-#%/(I &"#$%& /()*+#(," E+0=/)/0( M0*$- -/)E+0E0+%/0(L

#%"$7 /(j*"(," &/I&LI+0M%& G+3)@ >",#*)" )*,& G+3) #+" ,*++"(%$7 $")) $/S"$7 %0 E+0=/-" &"#$%& /()*+#(,"H

;0 -"%"+3/(" %&" F*$$ "O",% 0F %&" +"F0+3@ 30+" M0+S /) (""-"- %0 *(-"+)%#(- %&" ,#*)#$ +"$#%/0()&/E)

>"%M""( &"#$%& /()*+#(,"@ +"$#%/0(#$ ,0(%+#,%)@ #(- G+3 0*%,03")H

_



>; ?)2&$)- 23$)%&$=%)

2/(," Cb_D@ M&"( #( #-3/(/)%+#%/=" %#T +*$" >7 %&" '.2 "T"3E%"- "3E$07"+ ,0(%+/>*%/0() %0 "3E$07""

&"#$%& /()*+#(," E+"3/*3) F+03 "3E$07"" /(,03" %#T") /( #( "O0+% %0 #/- >*)/("))") /( #%%+#,%/(I ),#+,"

$#>0+@ "3E$07"+LE+0=/-"- &"#$%& /()*+#(," &#) >",03" %&" E+/3#+7 M#7 F0+ /(-/=/-*#$) %0 0>%#/( &"#$%&

/()*+#(," ,0="+#I" P;&03#))0(@ ABBBRH ;0-#7@ 30+" %&#( &#$F 0F #$$ /(-/=/-*#$) /( %&" :(/%"- 2%#%")

#+" /()*+"- %&+0*I& %&"/+ "3E$07"+)@ 0($7 ?Q E*+,&#)" &"#$%& /()*+#(," /(-/=/-*#$$7@ #(- %&" >#$#(,"

,03E+/)") *(/()*+"- #(- %&0)" 0( E*>$/, &"#$%& /()*+#(," E+0I+#3)@ /(,$*-/(I Z"-/,#+" #(- Z"-/,#/-

P^55@ ABCARH 430(I %&" *(/()*+"-@ KAQ &#=" #% $"#)% 0(" F#3/$7 3"3>"+ M0+S/(I F*$$ %/3" #(- 3#(7

0F %&")" *(/()*+"- M0+S"+) #+" (0% 0O"+"- &"#$%& /()*+#(," %&+0*I& %&"/+ "3E$07"+) P^55@ ABCARH :(-"+L

)%#(-/(I M&7 )03" G+3) -0 (0% E+0=/-" &"#$%& /()*+#(," >"("G%) /( #( ",0(037 %+#-/%/0(#$$7 -"E"(-"(%

0( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," ,0="+#I" /) #( /3E0+%#(% /))*" F0+ )0,/#$ E0$/,7 #(- G+3 )%+#%"I7

#$/S"H 5+03 %&" E*>$/,LE0$/,7 )%#(-E0/(%@ "(,0*+#I/(I "3E$07"+) %0 0O"+ &"#$%& /()*+#(," ,0="+#I" ,#(

#/- /( ,0(%+0$$/(I /(,+"#)/(I &"#$%&,#+" ,0)%)H 4) # G+3 E0$/,7@ &"#$%& /()*+#(," >"("G%) ,#( &"$E G+3)

#%%+#,% #(- +"%#/( %#$"(% PZ#-+/#(@ Cbb_` W#7@ ABBA` 8#%%@ ABBA` XF"O"+@ ABB?RH '( %&/) )",%/0(@ M" +"=/"M

%&" +0$" &"#$%& /()*+#(," E+0=/)/0( E$#7) /( "3E$073"(% +"$#%/0()&/E) /( %&" ,0(%"T% 0F )3#$$ G+3)@ #(-

-/),*)) /3E$/,#%/0() 0F )%+0(I "3E$073"(% +"$#%/0()&/E) F0+ G+3 0*%,03")H

>;:; @)&2$A 35#=%&5') &5- %)2&$3,5&2 ',5$%&'$#

5+03 ",0(03/)%) %0 E)7,&0$0I/)%)@ ),&0$#+) &#=" ,0()/)%"(%$7 "3E&#)/9"-@ )03"%/3") /3E$/,/%$7@ +"$#%/0(#$

,0(%+#,%/(Ig/(F0+3#$ #I+""3"(%) M/%&/( 0+I#(/9#%/0() %&#% I0="+( %&" "3E$073"(% +"$#%/0()&/E) #(-

)*>)%/%*%" F0+3#$ ,0(%+#,%) %7E/,#$ /( "T%"+(#$ 3#+S"%)g#) # ,"(%+#$ F"#%*+" 0F "3E$073"(% +"$#%/0()&/E)

PW/$$/#3)0( "% #$H@ Cbd?` Z#,("/$@ CbN?` 8#S"+ "% #$H@ Cbb_#@ Cbb_>` c"=/(@ ABBD` 8"+%+#(-@ ABB_` a/>>0()

#(- !"(-"+)0(@ ABCARH ;&" 3#/( E+"3/)" /) %&#% # M0+SE$#," /) # )0,/#$ "(=/+0(3"(% 0+I#(/9"- >7 &*3#(

>"/(I) M/%& ,03E$"T 30%/=#%/0()@ M&/,& F0+3#$ ,0(%+#,%) #+" (0% F*$$7 #>$" %0 ,#E%*+"H ;&" $/%"+#%*+"

F0,*)") 0( %M0 3#/( +"#)0() F0+ M&7 +"$#%/0(#$ ,0(%+#,%/(I /) #( /3E0+%#(% ,03E0("(% 0F "3E$073"(%

+"$#%/0()&/E)H 5/+)%@ /( 30)% Y0>)@ $/(S/(I /(-/=/-*#$ "O0+% %0 0*%,03") /) ,&#$$"(I/(I -*" %0 /-/0)7(,+#)/")

#(- /(%"+-"E"(-"(,/") /( %#)S)H W0+S"+)h #I+""3"(% %0 #,,"E% -/+",%/0( F+03 3#(#I"+) /( +"%*+( F0+ ,"+%#/(

0>$/I#%/0() 0( %&" E#+% 0F %&" "3E$07"+gM/%&0*% F0+3#$ ,0(%+#,%)g/) # 30+" "e,/"(% M#7 %0 3#(#I" %&"

,0(%/(*"- "3E$073"(% +"$#%/0()&/E P2/30(@ Cb?d` W/$$/#3)0( "% #$H@ Cbd?` Z#,("/$@ CbN?` c"=/(@ ABBDRH

2",0(-@ 3#(#I"+) ,#( "(,0*+#I" ,00E"+#%/0( #(- "T"+%/0( 0F "T%+# "O0+% F+03 "3E$07"") >7 *)/(I /3E$/,/%

E+03/)") F0+ F*%*+" +"M#+-)@ )*,& #) ,0(%/(*"- "3E$073"(%@ E+030%/0()@ #(- E#7 P2%/(,&,03>"@ CbK?`

.0*))"#*@ CbNb` 8#S"+@ a/>>0() #(- Z*+E&7@ Cbb_RH 87 3#S/(I /3E$/,/% #I+""3"(%)@ "3E$07"+) ,#(

"TE",% %0 I"% k#( #e+3#%/=" Y0> #%%/%*-" l%&#%m /(,$*-") %&" *)" 0F Y*-I3"(%@ G$$/(I I#E)@ #(- %#S/(I

?



/(/%/#%/="k PW/$$/#3)0( "% #$H@ Cbd?@ EH AKKRH ;&")" #-=#(%#I") #+" #3E$/G"- F0+ )3#$$ G+3)@ >",#*)" 30)%

Y0>) /( %&0)" G+3) #+" /-/0)7(,+#%/, #(- +"J*/+" # I+"#%"+ -"I+"" 0F "3E$07"" #-#E%#>/$/%7@ -/),+"%/0(@ #(-

3*$%/%#)S/(I P2%/(,&,03>"@ CbK?` 4$-+/,&@ CbbbRH ;&"+"F0+"@ %&" #>/$/%7 %0 3#S" ,+"-/>$" E+03/)") 0F

)%#>/$/%7 #(- E+0=/-" /(,"(%/=") %0 "T"+% "T%+# "O0+% )&0*$- 3#%%"+ 30+" /( )3#$$ #(- (#),"(% G+3)H

Z#S/(I ,+"-/>$" E+03/)") E+")"(%) # -#*(%/(I %#)S F0+ )3#$$ G+3)@ >",#*)" +"$#%/0(#$ ,0(%+#,%) #+"

"(F0+,"- >7 %&" k)&#-0M 0F %&" F*%*+"kV %&" 30+" )%#>$" #(- E+"-/,%#>$" %&" F*%*+" /)@ %&" 30+" $/S"$7

%&" /(F0+3#$ #I+""3"(%) #+" -""3"- ,+"-/>$" Pc"=/(@ ABBD` 8"+%+#(-@ ABB_` a/>>0() #(- !"(-"+)0(@

ABCA` X0M"$$@ ABCARH ;&" F#,% %&#% &#$F 0F ("M >*)/("))") -0 (0% )*+=/=" %0 %&"/+ GF%& 7"#+ )*II")%) %&#%

%&"7 0E"+#%" *(-"+ "T%+"3" #-="+)/%7 #(- *(,"+%#/(%7 P284@ ABCARH 87 /(=")%/(I /( &"#$%& /()*+#(,"

>"("G%)@ )3#$$ G+3) ,#( "3>"- %&")" /3E$/,/% E+03/)") /( 0+I#(/9#%/0(#$ E+0,"))")H '( M&#% 60+" PCbdDR

,#$$) kM"$F#+" ,0+E0+#%/)3@k # )"% 0F 0+I#(/9#%/0(#$ )%+*,%*+")@ E+#,%/,")@ #(- E+0,"))") #+" -")/I("- %0

,033*(/,#%" G+3h) 0>$/I#%/0() %0 $0(IL%"+3 "3E$073"(% #(- +")E0()/>/$/%7 F0+ %&"/+ "3E$07"" M"$$L>"/(I@

#(- ,#( +")*$% /( &/I& -"I+"" 0F "3E$07"" ,033/%3"(% Pc/(,0$( #(- ^#$$">"+I@ CbbB@ EH A?d` CbbK`

',&(/0M)S/ #(- 2&#M@ CbbbRHA c/S"M/)"@ )3#$$ G+3 /(=")%3"(% /( %&" E+0=/)/0( 0F &"#$%& /()*+#(," ,#(

#-- ,+"-/>/$/%7 %0 /%) /3E$/,/% E+03/)") #(- ,0(%+/>*%" %0 >*/$-/(I )%+0(I"+ "3E$073"(% +"$#%/0()&/E)H

430(I =#+/0*) E0$/,/") )3#$$ G+3) ,#( #-0E% %0 >*/$- #(- )%+"(I%&"( %/") M/%& /%) M0+S"+)@ E+0=/)/0(

0F &"#$%& /()*+#(," >"("G%) /) E"+&#E) 0(" 0F I+"#% )/I(/G,#(," F0+ "3E&#)/9/(I ,0(%/(*/%7 #(- $0(I"=/%7

/( %&" "3E$073"(% +"$#%/0()&/E)H W" E+0E0)" %&#% E+0=/)/0( 0F &"#$%& /()*+#(," ,#( &"$E 3/%/I#%" *(/J*"

,&#$$"(I") )3#$$ G+3) F#," /( >*/$-/(I )%+0(I "3E$073"(% +"$#%/0()&/E)@ >",#*)" /(=")%3"(% /( &"#$%&

/()*+#(," >"("G%) /) # )*>)%#(%/#$ G(#(,/#$ #(- )%+#%"I/, -",/)/0( F0+ # )3#$$ G+3 %&#% ,033*(/,#%")

/%) ,033/%3"(% %0 $0(IL%"+3 "3E$073"(% +"$#%/0()&/E)HD 2"%%/(I *E #(- 3#/(%#/(/(I &"#$%& /()*+#(,"

>"("G%) /) # )/I(/G,#(% "TE"()" F0+ )3#$$ G+3)@ >",#*)" %&"7 #+" (0% #>$" %0 %#S" #-=#(%#I" 0F ",0(03/")

0F ),#$"@ E+/,") F0+ &"#$%& /()*+#(," #+" 3*,& &/I&"+ F0+ )3#$$ G+3) -*" %0 %&")" G+3)h $0M"+ >*7/(I E0M"+

#(- +/)S/"+ /()*+#(," E00$)@ #(- >",#*)" &"#$%& /()*+#(," ,0)%) #+" ,0()/-"+"- 30+" =0$#%/$" #(- 30+"

-/e,*$% %0 ,0(%+0$ %&#( #(7 0%&"+ ,03E"()#%/0( ,0)% /( )3#$$ G+3) P1&* #(- ;+#E("$$@ ABBD` 5"-"+ #(-

W&"$#(@ ABBN` c*",S@ ABCBRH 103E#+"- %0 &"#$%& /()*+#(,"@ 0%&"+ >"("G%)@ )*,& #) M0+SL$/F" >#$#(,"

E+0I+#3)@ #$$0M#(,") F0+ ,&/$-L,#+"@ #(- %*/%/0( #))/)%#(,"@ #+" $/S"$7 %0 >" 30+" *(-"+ # G+3h) ,0(%+0$

A4(0%&"+ +"$#%"- >0-7 0F $/%"+#%*+" 0( ,0+E0+#%" )0,/#$ +")E0()/>/$/%7 P12.R &#) /(=")%/I#%"- G+3)h +")E0()/>/$/%7 %0 %&"/+
M0+S"+) F+03 %&" )%#(-E0/(% 0F "3E$07"" +/I&%) #(- /(-*)%+/#$ +"$#%/0()@ M&/,& 0="+$#E) M/%& ,0(,"+() #>0*% &*3#( +/I&%) #(-
"%&/,) PX"#+)0(@ 2"7F#(I #(- ["(S/()@ ABCARH 2%+#%"I/, #(- E"+F0+3#(," >"("G%) #,,+*/(I %0 G+3) F+03 )0,/#$$7 +")E0()/>$"
"3E$073"(% E+#,%/,") #+" %&0*I&% %0 0+/I/(#%" F+03 #%%+#,%/(I #(- +"%#/(/(I >"%%"+ "3E$07"")@ I+"#%"+ "3E$07"" /(=0$="3"(%@
#(- /(,+"#)"- "3E$07"" )#%/)F#,%/0( P)"" U+$/%9S7@ 2,&3/-%@ #(- .7(")@ ABBD@ F0+ # +"=/"MRH 6")E/%" %&" I+0M/(I >0-7 0F
M0+S /( %&/) #+"#@ )7)%"3#%/, "3E/+/,#$ )%*-/") 0F 12. )E",/G,#$$7 /( %&" ,0(%"T% 0F )3#$$ G+3) &#=" >""( $/3/%"- P2E"(,"@
ABBdRH U*+ )%*-7 ,0(%+/>*%") %0 %&/) $/%"+#%*+" >7 /(=")%/I#%/(I # )E",/G, 3",&#(/)3 >7 M&/,& "3E$07"+ +")E0()/>/$/%7 #O",%)
%&" "3E$073"(% +"$#%/0()&/E /( )3#$$ G+3)g-"="$0E3"(% 0F +"$#%/0(#$ ,0(%+#,%/(IH

D'% /) /3E0+%#(% %0 (0%" %&#% %&" #,,"E%#(," +#%" 0F ,0="+#I" P%&" *E%#S" +#%"R M&"( "3E$07"+) 0O"+ %&"/+ "3E$07"")
&"#$%& /()*+#(," -0") (0% =#+7 >7 G+3 )/9"g/( ABCB@ #>0*% dBQ 0F "3E$07"") M"+" "(+0$$"- /( "3E$07"+LE+0=/-"- &"#$%&
/()*+#(," /( )3#$$ #(- $#+I" G+3)@ )*II")%/(I "3E$07"") 0F >0%& )3#$$ #(- $#+I" >*)/("))") "J*#$$7 =#$*" %&" E+0=/)/0( 0F
&"#$%& /()*+#(," >"("G%) P284@ ABCCRH

K



#(- &"(," 30+" j"T/>$" %0 #-Y*)%H !/I& ,0)%@ M&/$" "TE",%"- %0 "TE$#/( # )*>)%#(%/#$ E#+% 0F %&" =#+/#%/0(

/( %&" E+0=/)/0( 0F &"#$%& /()*+#(," #30(I )3#$$ "3E$07"+)@ /) (0% %&" 0($7 ,0()/-"+#%/0( F0+ G+3)H '( %&/)

E#E"+ M" >*/$- 0( %&" /-"# %&#% >7 3#S/(I &#+-L%0L+"="+)" /(=")%3"(%) /( &"#$%& /()*+#(," >"("G%)@ )3#$$

G+3) ,#( ,033*(/,#%" %&"/+ ,0(%/(*"- ,033/%3"(% %0 %&" "3E$073"(% +"$#%/0()&/EH W" )&0M %&#% %&"

E+0=/)/0( 0F &"#$%& /()*+#(," /( )3#$$ G+3) /) )%+0(I$7 #))0,/#%"- M/%& +"$#%/0(#$ ,0(%+#,%/(I@ #) "=/-"(,"-

>7 #( /3E$/,/% #I+""3"(% %0 S""E "3E$07"" M#I") /()*$#%"- F+03 ("I#%/=" )&0,S) /( %&" "T%"+(#$ 3#+S"%)H

U(" 0F %&" S"7 E+03/)") #))0,/#%"- M/%& )%+0(I +"$#%/0(#$ ,0(%+#,%/(I /) M#I" )&/"$-/(I P8#S"+ #(-

!0$3)%+03@ Cbb?` 8"+%+#(-@ ABB_RH '( ,0(%+#)% %0 ("M "3E$07"")@ M&0)" "(%+7 M#I") #+" )"% >7 %&"

3#+S"%@ "T/)%/(I "3E$07"" M#I") #+" k)&/"$-"- F+03 %&" -/+",% /(j*"(,") 0F ,03E"%/%/=" F0+,") /( %&"

"T%"+(#$ 3#+S"%k P60"+/(I"+ #(- X/0+"@ CbdC@ EH ARH 10()/)%"(% M/%& %&/) (0%/0(@ 8#S"+@ a/>>)@ #(-

!0$3)%+03 PCbb_#@ Cbb_>R )%*-7 30+" %&#( AB 7"#+) 0F E"+)0(("$ +",0+-) #(- G(- %&#% "3E$07"" M#I")

-/)E$#7 )%+0(I k,0&0+% "O",%)k #(- F0$$0M # E#%%"+( -/O"+"(% F+03 ("M M0+S"+)h M#I")H

;&/) /(%"+(#$ M#I" +/I/-/%7 &#) >""( #%%+/>*%"- %0 %&" -"I+"" 0F "3E$07"" /-"(%/G,#%/0( M/%& %&"/+

G+3)@ ,0()/)%"(% M/%& %&" "$"3"(%) 0F +"$#%/0(#$ ,0(%+#,%/(I@ )*,& #) "3E$07"" 30+#$"@ E"+,"E%/0() 0F

F#/+(")) #(- M0+S"+ E+0-*,%/=/%7 P20$0M@ Cbdb` 4S"+$0F@ CbNA` 4S"+$0F #(- n"$$"(@ CbbBRV k4 30-"$ %&#%

,#E%*+") %&" "))"(," 0F M#I" +/I/-/%7 3*)% %#S" /(%0 #,,0*(% %&" ,#E#,/%7 0F "3E$07"") %0 /-"(%/F7 M/%&

%&"/+ G+3 #(- %0 /(%"+(#$/9" /%) 0>Y",%/=")H ;&/) ,#$$) F0+ 3#%"+/#$@ 30+#$ #(- )73>0$/, +",/E+0,#%/0(

F+03 ,03E#(7 $"#-"+)&/Ek P8"M$"7@ Cbbb@ EH CLARH ;&*) G+3) #,%/="$7 "(I#I"- /( /(F0+3#$ #I+""3"(%)

M/%& %&"/+ M0+SF0+," #+" $/S"$7 %0 "(F0+," /(F0+3#$ M#I"L)&/"$-/(I E+03/)") #) E#+% 0F %&"/+ ,033/%3"(%

%0 %&"/+ "3E$07"")H U+I#(/9#%/0(#$ /-"(%/%7 $/%"+#%*+"@ M&/,& &#) +00%) /( E)7,&0$0I7 #(- )0,/0$0I7@ #(-

$#%"$7 &#) 3#-" # )%+0(I E+")"(," /( ",0(03/,) "3E&#)/9") %&" ,"(%+#$/%7 0F "3E$07"" )"(%/3"(% %0M#+-)

%&"/+ G+3) /( )%+*,%*+/(I /(,"(%/=") P)"" 0="+=/"M /( 4$>"+%@ 4)&F0+%& #(- 6*%%0(@ ABBB` 4S"+$0F #(-

^+#(%0(@ ABB?RH '( 0%&"+ M0+-)@ "3E$07"") M&0 -"="$0E # )%+0(I )"()" 0F #%%#,&3"(% %0 #( 0+I#(/9#%/0(

#,% /( %&" /(%"+")%) 0F %&" 0+I#(/9#%/0( M/%&0*% &#=/(I %0 >" 30%/=#%"- %0 -0 )0H :($/S" +"$#%/0(#$

,0(%+#,%/(I@ M/%& 0+I#(/9#%/0(#$ /-"(%/G,#%/0(@ "3E$07"" ,03E$/#(," -0") (0% +"$7 0( "TE$/,/% 0+ /3E$/,/%

E+03/)")o"3E$07"") "T"+% "O0+% >",#*)" %&"7 )"" %&"3)"$=") #) #( /(%"I+#$ E#+% 0F %&" 0+I#(/9#%/0( #(-

%&"/+ /(%"+")%) #$/I( M/%& %&0)" 0F %&"/+ "3E$07"+)hH !0M"="+@ %&" "3"+I"(% )%#I") 0F -"="$0E/(I )&#+"-

0+I#(/9#%/0(#$ /-"(%/%7 #30(I "3E$07"") #+" ,0()/)%"(% M/%& %&0)" 0F +"$#%/0(#$ ,0(%+#,%/(I #) >0%& +"$7

0( ,+"-/>$" ,033/%3"(%) %0 %&" ,0(%/(*/%7 0F "3E$073"(% +"$#%/0()&/E)H ]3E$07"") #+" $/S"$7 %0 +")E0(-

%0 =#+/0*) )0,/#$/9#%/0( +0*%/(") #(- #-0E% 0+I#(/9#%/0(#$ (0+3) /F %&"7 )"" # )&#+"- F*%*+" M/%& #(

0+I#(/9#%/0(H 4) )*,&@ E+0=/)/0( 0F &"#$%& /()*+#(," ,#( ,033*(/,#%" # G+3h) ,0(%/(*"- ,033/%3"(% %0

%&" "3E$073"(% +"$#%/0()&/E@ ")E",/#$$7 /( %&" ,0(%"T% 0F ("M #(- )3#$$ G+3) F0+ M&/,& F*%*+" /) &/I&$7

*(,"+%#/(H U*+ )%*-7 3#7 /(F0+3 %&" /-"(%/%7 $/%"+#%*+" >7 )*II")%/(I # )E",/G, 3",&#(/)3 >7 M&/,& %&"

E+0,")) 0F 0+I#(/9#%/0(#$ /-"(%/G,#%/0( "3"+I")H U*+ G(-/(I) )&0M %&#% /( )3#$$ G+3) &"#$%& /()*+#(,"

d



#(- +"$#%/0(#$ ,0(%+#,%) I0 &#(-L/(L&#(-@ #) /(-/,#%"- %&" )"E#+#%/0( 0F "3E$07"" M#I") F+03 ("I#%/="

)&0,S) /( %&" "T%"+(#$ "(=/+0(3"(%H W" %*+( ("T% %0 -/),*)) %&" ,0()"J*"(,") 0F +"$#%/0(#$ ,0(%+#,%) F0+

G+3 0*%,03")H

>;>; ?)2&$3,5&2 ',5$%&'$# &5- 4%9 ,=$',9)#

U*+ *(-"+)%#(-/(I 0F &0M +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") =#+7 #,+0)) G+3) #(- %&"/+ ,0()"J*"(,") %0

G+3 0*%,03") /) $/3/%"-H X*>$/, ,+/%/,/)3 -/+",%"- #% G+3) (0% /(=")%/(I /( %&"/+ "3E$07"") #(- )M""E/(I

#EE+0=#$ F0+ G+3) %&#% -0 &#=" 3*%"- %&" -/),*))/0( 0( %+#-"0O) G+3) F#," M/%& "#,& )%+#%"I/, -",/)/0(H

50+ /()%#(,"@ 2#3h) 1$*> PW#$3#+%R )%#*(,&$7 #=0/-) E+0=/-/(I /%) "3E$07"") M/%& &"#$%& /()*+#(,"

>"("G%)@ M&/$" /%) ,03E"%/%0+ 10)%,0 =/"M) "3E$073"(% +"$#%/0()&/E) -/O"+"(%$7V /% E#7) 0( #="+#I" _AQ

30+" /( M#I") #(- 0O"+) %&" 30)% I"("+0*) &"#$%& /()*+#(," >"("G%) /( %&" /(-*)%+7 Pa+""(&0*)"@ ABB?`

1#),/0@ ABBK` 50+>")@ ABCARH '% /) (0% 0>=/0*) M&7 )*,& =#+/#%/0( "T/)%) /F 0(" )%+#%"I7 )&0*$- 0*%E"+F0+3

%&" 0%&"+H '( %&/) )",%/0(@ M" #%%"3E% %0 )/(I$" 0*% /3E0+%#(% /3E$/,#%/0() F0+ G+3 E"+F0+3#(," +")*$%/(I

F+03 +"$#%/0(#$ ,0(%+#,%/(I@ >7 F0,*)/(I 0( >0%& >"("G%) #(- ,0)%) #))0,/#%"- M/%& "(%"+/(I /(%0 /3E$/,/%

#I+""3"(%) M/%& "3E$07"")H

'(=")%/(I /( # )*)%#/(#>$" "3E$073"(% +"$#%/0()&/E /) #( /3E0+%#(% )%+#%"I/, -",/)/0( M/%& )/I(/G,#(%

/3E$/,#%/0() F0+ E"+F0+3#(,"H ;&" $/%"+#%*+" F0,*)") 0( %&+"" 3#/( M#7) +"$#%/0(#$ ,0(%+#,%) ,#( E0)/%/="$7

#O",% E"+F0+3#(,"H 5/+)%@ /(F0+3#$ ,0(%+#,%) "(F0+,"- >7 E+03/)") 0F F*%*+" +"M#+-) ,#( "O",%/="$7 $/(S

"3E$07"" "O0+% %0 G+3 0*%,03")@ /(,+"#)/(I %&" E+0-*,%/=/%7 #(- #>/$/%7 0F # G+3 %0 -","(%+#$/9" #(-

%&"+">7 I+0M /( )/9" P8#S"+@ a/>>0()@ #(- Z*+E&7@ ABBA` c"=/(@ ABBD` 8$003@ 2#-*(@ #(- \#( .""("(@

ABCARH 2%+0(I +"$#%/0(#$ ,0(%+#,%) 3#/(%#/( /(,"(%/=" )%+*,%*+") M/%&0*% ,0)%$7 ,0(%+#,%) #(- #$$0M G+3)

%0 -"$"I#%" #*%&0+/%7 #(- -","(%+#$/9" -",/)/0(L3#S/(I >#)"- 0( %+*)% P8#S"+@ a/>>0()@ #(- Z*+E&7@

ABBARH 8$003 "% #$H PABCAR G(- %&#% #( #="+#I" G+3 /( &/I&L%+*)% "(=/+0(3"(% M#) 3*,& $#+I"+ /( )/9"

%&#( #( #="+#I" G+3 /( $0ML%+*)% "(=/+0(3"(%@ >",#*)" &/I&"+ $"="$) 0F %+*)% F#,/$/%#%"- I+"#%"+ -"$"I#%/0(

0F #*%&0+/%7H ;&*)@ /3E+0="- #>/$/%7 %0 -"$"I#%" #*%&0+/%7 /(,+"#)") -","(%+#$/9#%/0( #(- G+3 I+0M%&H

2",0(-@ +")"#+,& 0( &/I&L,033/%3"(% M0+SE$#,") &#) E+"-03/(#(%$7 "3E&#)/9"- %&" E0)/%/=" I#/() /(

E"+F0+3#(," F+03 /(,+"#)"- M0+S"+ +"%"(%/0( #(- 30%/=#%/0(H 50+ "T#3E$"@ /( # ,03E#+#%/=" "3E/+/,#$

)%*-7@ ',&(/0M)S/ #(- 2&#M PCbbbR G(- %&#% :H2H E$#(%) %&#% #-0E%"- %&" 3#/( "$"3"(%) 0F [#E#(")" &/I&L

,033/%3"(% "3E$073"(% E+#,%/,") &#=" ,$0)"- %&" )/I(/G,#(% E+0-*,%/=/%7 #(- J*#$/%7 I#E) >"%M""( %&"

:H2H #(- [#E#(")" E$#(%)@ %&*) E+0=/-/(I "=/-"(," F0+ %&" "O",%/="(")) 0F "3E$073"(% +"$#%/0()&/E) F0+ G+3

E"+F0+3#(," #(- +*$/(I 0*% 0%&"+ F#,%0+)@ )*,& #) (#%/0(#$ ,*$%*+"H 4S"+$0F #(- ^+#(%0( PABB?R "3E&#)/9"

%&" /3E0+%#(," 0F %*+(/(I "3E$07"") F+03 >"/(I k0*%)/-"+)k /(%0 =/"M/(I %&"3)"$=") #) k/()/-"+)k >7 *)/(I

/-"(%/%7L0+/"(%"- /(,"(%/=" )%+*,%*+") /( 0+-"+ %0 "$/,/% &/I& -"I+"" 0F "O0+%H

;&/+-@ ,+"-/>$" /(F0+3#$ E+03/)") 0F $0(I"+ "3E$073"(% %"(*+" #(- E+030%/0() ,#( /(,"(%/=/9" "3L

N



E$07"") %0 3#S" I+"#%"+ /(=")%3"(%) /( G+3L)E",/G, S(0M$"-I" #(- )S/$$)H 8",#*)" I"("+#$ &*3#( ,#E/%#$

/) "#)/$7 %+#()F"++#>$" >"%M""( G+3)@ %&" #>/$/%7 0F %&" G+3 %0 30%/=#%" "3E$07"")h /(=")%3"(%) /( G+3L

)E",/G, S(0M$"-I" #(- %0 +"%#/( %&")" "3E$07"") ,#( >" ,0()"J*"(%/#$ F0+ G+3 E"+F0+3#(,"H 10()/)%"(%

M/%& %&/) /-"#@ a+07)>"+I@ c""@ #(- <#(-# PABBNR G(- %&#% &/I&"+ E+0-*,%/=/%7 0F k)*E"+)%#+k M0+S"+)

/) $#+I"$7 #%%+/>*%#>$" %0 G+3L)E",/G, S(0M$"-I" +#%&"+ %&#( /(-/=/-*#$ %#$"(% #(- )S/$$@ #(- %&" E"+F0+L

3#(," 0F )*E"+)%#+) -",$/(") #F%"+ %&"7 $"#=" %&"/+ G+3) %0 M0+S "$)"M&"+"H 4$)0@ !*,S3#( #(- X/)#(0

PABBKR )&0M %&#% %&" E"+F0+3#(," 0F ,#+-/#, )*+I"0() /3E+0=") #% &0)E/%#$) M&"+" %&"7 #,,*3*$#%" 30+"

"TE"+/"(,"@ )*II")%/(I %&" /3E0+%#(," 0F G+3L)E",/G, S(0M$"-I"@ )*,& #) F#3/$/#+/%7 M/%& %&" )*+I/,#$

%"#3@ %",&(0$0I7@ #(- ,*$%*+"H

4$%&0*I& E0)/%/=" E"+F0+3#(," 0*%,03") #+" 0>=/0*)$7 -")/+#>$"@ ,0()/-"+#%/0( 0F %&" %+#-"0O) #))0L

,/#%"- M/%& )%+0(I"+ +"$#%/0(#$ ,0(%+#,%/(I /) #$)0 /3E0+%#(%H 'F /(=")%3"(%) /( "3E$07"+ +")E0()/>/$/%7

#+" E"+)/)%"(%$7 #))0,/#%"- M/%& >"%%"+ 0*%,03") F0+ G+3)@ %&"( M&7 M0(h% #$$ G+3) /(=")% /( "3E$073"(%

+"$#%/0()&/E)p W" #+I*" %&#% +"$#%/0(#$ ,0(%+#,%/(I /( %&" M0+SE$#," $#+I"$7 -"%"+3/(") # G+3h) )%+#%"I/,

E0$/,7 #>0*% /%) F*%*+"H 4F%"+ # )0,/#$ )7)%"3 0F /(F0+3#$ #I+""3"(%) -"="$0E) M/%&/( # G+3 0="+ %/3"@

#$%"+/(I %&" ,033/%3"(%) /) 3*,& &#+-"+@ #(- +"("I/(I 0( %&" E+03/)") 3#7 E+0=" %0 >" ,0()"J*"(%/#$H

50+ /()%#(,"@ '8Z M#) S(0M( F0+ /%) )%+0(I ,033/%3"(% %0 $0(IL%"+3 "3E$073"(%@ >*% M&"( /% M#)

F0+,"- %0 $#7 0O M0+S"+) /( %&" "#+$7 CbbB) #(- ,&#(I" /%) "3E$073"(% E0$/,/")@ %&" #,%/0( M#) =/"M"- >7

"3E$07"") #) >+"#S/(I %&" /3E$/,/% E+03/)") 0F "3E$073"(% )",*+/%7@ #(- +")*$%"- /( )/I(/G,#(% M0+SF0+,"

-/),0(%"(% #(- -+0E /( 30+#$" PZ/$$) #(- 5+/")"(@ CbbKRH ;&*) G+3) F#,/(I =0$#%/$" F*%*+") 3#7 &#="

-/e,*$%7 #-Y*)%/(I /F %&"7 #+" -""E$7 "(%#(I$"- /( /(F0+3#$ #I+""3"(%) M/%& %&"/+ M0+SF0+,"H 5*+%&"+@

"3E$07"+ /(=")%3"(% /( +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") /(,+"#)") %&" )%+#%"I/, =#$*" 0F # G+3h) F*%*+"@

#) %&" )&#-0M 0F %&" F*%*+" /) (0M # >#)/) *E0( M&/,& %&" "3E$073"(% +"$#%/0()&/E) #+" >*/$%H 20@ M/%&

#( /(,+"#)" /( %&" )%+#%"I/, =#$*" 0F %&" F*%*+"@ I+0M%& +#%" 3#7 -",+"#)" #) G+3) %#S") 0( $")) +/)SH ;&*)@

"(%"+/(I /(%0 +"$#%/0(#$ ,0(%+#,%/(I #(- "(,0*+#I/(I ,033/%3"(% F+03 "3E$07"") 3/I&% /( %*+( "(F0+,"

%&" 0+I#(/9#%/0(h) ,033/%3"(% %0 3#/(%#/( %&" =#$*" 0F %&" F*%*+" #(- %&*) S""E /%) E+03/)")H

U(" "TE$#(#%/0( F0+ %&" =#+/#%/0( /( +"$#%/0(#$ ,0(%+#,%/(I #,+0)) G+3) /) >#)"- 0( %&" -/O"+"(,") /(

%&" #>/$/%7 0F G+3) %0 ")%#>$/)& ,+"-/>/$/%7 F0+ %&"/+ E+03/)")V >",#*)" ,03E"%/%/=" +"(%) )"+=" #) ,0$$#%"+#$

F0+ /3E$/,/% E+03/)")@ G+3) M/%& I00- E"+F0+3#(," 0+ E0%"(%/#$ F0+ &/I& I+0M%& #+" 30+" $/S"$7 %0 >" #>$"

%0 -"="$0E +"$#%/0(#$ ,0(%+#,%) PX0M"$$@ ABCARH :(-"+ %&/) =/"M@ %&" -/+",%/0( 0F %&" #))0,/#%/0( >"%M""(

E"+F0+3#(," #(- +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") E0/(%) F+03 E"+F0+3#(," %0 ,#E#>/$/%/")V >"%%"+ E"+L

F0+3/(I G+3) ,#( F0+3 +"$#%/0(#$ ,0(%+#,%) "#)/"+ >",#*)" %&" =#$*" 0F %&"/+ F*%*+" /) &/I&"+H '( ,0(%+#)%@

M" "T#3/(" %&" /3E$/,#%/0() 0F +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") 0( G+3 0*%,03") #(- G(- %&#% +"$#L

%/0(#$ ,0(%+#,%/(I /) (0% #))0,/#%"- M/%& &/I&LI+0M%& G+3)@ #(- 0*+ +")*$%) )*II")% G+3) %&#% -"="$0E

+"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") I+0M 30+" )$0M$7 %&#( G+3) %&#% -0 (0% *%/$/9" /3E$/,/% E+03/)")H U("

b



E0%"(%/#$ "TE$#(#%/0( /) %&#%@ ")E",/#$$7 /( %&" ,0(%"T% 0F )3#$$ G+3)@ /F %&" )%+#%"I/, F0,*) 0( )*+=/=#$

#(- I+0M%& #+" ("I#%/="$7 ,0++"$#%"-@ /(,+"#)"- E+0-*,%/=/%7 F+03 +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/") 3#7

(0% (","))#+/$7 %+#()$#%" /(%0 &/I& I+0M%&H ;0 0*+ S(0M$"-I"@ E+/0+ $/%"+#%*+" &#) (0% #--+"))"- %&/)

E"+F0+3#(," %+#-"0O M" G(- /( 0*+ #(#$7)/)H

B; C&$&

U*+ -#%# #+" F+03 # 3#+S"%L$"#-/(I )3#$$L>*)/(")) G(#(,/#$ )0F%M#+"H ;&/) )0F%M#+" #$$0M) 0M("+) #(-

3#(#I"+) 0F )3#$$ #(- 3"-/*3L)/9"- >*)/("))") %0 0+I#(/9" #(- 3#(#I" G(#(,/#$ +",0+-) >7 S""E/(I

%+#,S 0F >00SS""E/(I@ E#7+0$$@ /(=0/,/(I@ %#T")@ #(- -#%# #(#$7)/) #$$ /( 0(" %00$H ;&" -#%# /(,$*-"

#,,0*(%/(I -"%#/$) 0( #$$ "TE"()") #(- +"="(*") "(,0*(%"+"- >7 %&" G+3 F0+ %&" E"+/0- ABBKLABCCH 4

,"(%+#$ E/"," 0F 0*+ #(#$7)/) /) "3E$07"" +",0+-)H 50+ "#,& G+3@ M" &#=" ,03E$"%" "3E$073"(% +",0+-) F0+

0*+ )#3E$" 7"#+)H W" &#=" /(F0+3#%/0( 0( "#,& "3E$07""h) ,03E"()#%/0() >+0S"( -0M( >7 )#$#+7@ >0(*)@

#(- E"()/0( E+0I+#3H '3E0+%#(%$7@ M" 0>)"+=" M&"%&"+ "#,& "3E$07"" 3#-" # E+"L%#T ,0(%+/>*%/0( %0 #

&"#$%& /()*+#(," E$#(H W" *)" %&/) /(F0+3#%/0( %0 -"%"+3/(" M&"%&"+ # G+3 0O"+) # &"#$%& /()*+#(," E$#(

%0 /%) "3E$07"")H_ '( #--/%/0(@ F+03 %&" "TE"()" G$"@ M" "T%+#,% /(F0+3#%/0( 0( %&" G+3)h ,0(%+/>*%/0()

%0 %&"/+ "3E$07"")h &"#$%& /()*+#(," E$#()H

U*+ -#%# ,0="+ C?@DDC G+3) #(- DN@bNd G+3L7"#+ 0>)"+=#%/0()H U*+ 3#/( =#+/#>$" 0F /(%"+")% /) #

-*337 F0+ &"#$%& /()*+#(,"H ;&/) -*337 =#+/#>$" +","/=") %&" =#$*" 0F C F0+ G+3) /( M&/,& #% $"#)% 0("

"3E$07"" 3#S") # E+"L%#T &"#$%& E$#( ,0(%+/>*%/0(H W" #$)0 ,03E*%" %&" )&#+" 0F "3E$07"") M/%& &"#$%&

>"("G%) 0F #$$ "3E$07"") "3E$07"- >7 # G+3 /( %&" )#3" 7"#+H '( 0*+ )#3E$" E"+/0-@ D@Ndb G+3) 0O"+ &"#$%&

/()*+#(," /( #% $"#)% 0(" 7"#+ PA?Q 0F G+3)RH 4>0*% DBQ 0F %&0)" G+3)h "3E$07"") E#+%/,/E#%" /( %&")"

E+0I+#3) P# 3"-/#( 0F A?QRH W" )*EE$"3"(% 0*+ G+3L$"="$ -#%# M/%& )%#%" #(- /(-*)%+7 /(F0+3#%/0(H U*+

3#/( "TE"+/3"(% /) %0 "TE$0/% =#+/#%/0( #,+0)) )%#%") 0="+ %/3" /( &0*)/(I E+/,") %0 /-"(%/F7 # -/O"+"(%/#$

+")E0()" %0 %&" ABBN &0*)/(I ,+/)/) >7 G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," E+0I+#3)H W" *)" /(-*)%+7

/(F0+3#%/0( %0 /-"(%/F7 /(-*)%+7 ,0(-/%/0() *(-"+ M&/,& -"="$0E3"(% 0F +"$#%/0(#$ ,0(%+#,%/(I ,#E#>/$/%/")

/) $/S"$7 %0 >" 30+" /3E0+%#(%H

B;:; 1,9D&%3#,5 ,E ,=% -&$& $, 5&$3,5&2 &F)%&8)#

W" ,&",S %&" =#$/-/%7 #(- +"E+")"(%#%/="(")) 0F 0*+ -#%# >7 ,03E#+/(I /% %&" (#%/0(#$ #="+#I") F0+ )3#$$

G+3) /( %&" :H2H@ >7 *)/(I %&" ABCC ="+)/0( 0F %&" Z"-/,#$ ]TE"(-/%*+" X#("$ 2*+="7L'()*+#(," 103E0("(%

_U%&"+ "3E/+/,#$ )%*-/") %&#% "T#3/(" %&" E+0=/)/0( 0F &"#$%& /()*+#(," /( G+3) &#=" 30)%$7 *%/$/9"- /(-/=/-*#$L$"="$
)*+="7L>#)"- -#%#H ;&" 30)% ,03E+"&"()/=" G+3L$"="$ -#%# /) F+03 %&" :H2H 1"()*) 8*+"#* "3E$07""L"3E$07"+ $/(S"- -#%#
3#%,&"- %0 G+3L$"="$ '.2 F0+3 ??BB@ /( M&/,& G+3) +"E0+% &"#$%& /()*+#(," #(- E"()/0( "TE"(-/%*+")H ;&" 3#/( )&0+%,03/(I
0F %&" 3#%,&"- 1"()*) -#%# /) /( %&" "T,$*)/0( 0F 30)% )3#$$ G+3) PM/%& *(-"+ CBB "3E$07"")R -*" %0 -/O"+"(% +"E0+%/(I
+"J*/+"3"(%) P6",+"))/(@ Z,1*" #(- 2%/()0(@ ABBDRH U*+ -#%# F0,*)") 0( )3#$$ G+3) #(- -"%#/$) %&"/+ )E"(-/(I #(- )&#+"
0F "3E$07"") ,0="+"- >7 &"#$%& /()*+#(," /( "#,& G+3H

CB



PZ]X2L'1R -#%#H ;&" 3"-/#( (*3>"+ 0F "3E$07"") /( 0*+ )#3E$" /) N@ )0 M" F0,*) 0( )*+="7 -#%# F0+

G+3) M/%& F"M"+ %&#( CB "3E$07"")H 5/+)%@ #,,0+-/(I %0 %&" Z]X2 -#%#@ %&" #="+#I" )&#+" 0F G+3) M/%&

F"M"+ %&#( CB "3E$07"") %&#% 0O"+ &"#$%& /()*+#(," /) ANHDQ PZ]X2L'1@ ABCC#R@ M&/,& /) ="+7 ,$0)" %0

A?Q /( 0*+ -#%#H <"T%@ ,03E#+"- %0 %&" )*+="7h) &"#$%& /()*+#(," "(+0$$3"(% +#%" 0F KDHbQ F0+ G+3) M/%&

F"M"+ %&#( CB "3E$07"") PZ]X2L'1@ ABCC>R@ %&" "(+0$$3"(% +#%" /( 0*+ -#%# /) #% DNHKQH ;&" "(+0$$3"(%

+#%" /( 0*+ )#3E$" /) $0M"+@ 30)% $/S"$7 >",#*)" M" #+" (0% ,0*(%/(I G+3) M/%& F"M"+ %&#( D "3E$07"") #(-

(0(L"3E$07"+ G+3) P/H"H@ )0$" E+0E+/"%0+)&/E)R@ /( M&/,& 0M("+L"3E$07"") ,#( E*+,&#)" &"#$%& /()*+#(,"

%&+0*I& %&"/+ G+3)H 87 +")%+/,%/(I 0*+ #(#$7)/) %0 G+3) M/%& 30+" %&#( A "3E$07"")@ M" #/3 %0 ,#E%*+"

%&" (#%*+" 0F "3E$073"(% +"$#%/0()&/E)H 4$%&0*I& %&" )*+="7 )#3E$" )"$",%/0( -/O"+) )03"M&#% F+03

0*+ )#3E$"@ %&" -7(#3/,) 0F )&#+" 0F G+3) M/%& &"#$%& /()*+#(," #(- (*3>"+ 0F "3E$07"") "(+0$$"- /(

&"#$%& >"("G%) #+" ,0()/)%"(% F0+ G+3) M/%& *(-"+ CBB "3E$07"")V M&/$" %&" )&#+" 0F G+3) %&#% 0O"+

&"#$%& /()*+#(," /(,+"#)") M/%& G+3 )/9"@ %&" "(+0$$3"(% +#%" I0") -0M( M/%& G+3 )/9" PZ]X2L'1@ ABCC#`

ABCC>RH

;&" 3#/( #-=#(%#I" 0F 0*+ -#%# ,03E#+"- %0 0%&"+ G+3L$"="$ -#%# 0( "3E$07"" &"#$%& /()*+#(,"

E+0=/)/0( /) %&#% /% &#) G+3L$"="$ /(F0+3#%/0( 0( "#,& "3E$07""h) M#I") #(- G+3 "TE"()") 0="+ # E"+/0-H

W" 0>)"+=" %&" #30*(% 0F "3E$07"" ,0(%+/>*%/0() /(%0 "3E$07"" >"("G%) #(- G+3 E"+F0+3#(," 0="+ %/3"H

5*+%&"+@ >",#*)" 0*+ -#%# +",0+-) #,%*#$ "TE"()")@ /% &#) )%+0(I #-=#(%#I") 0="+ )*+="7 +")E0()")@ M&/,&

#+" %7E/,#$$7 *)"- %0 #))")) &"#$%& /()*+#(," E+0=/)/0() /( )3#$$ G+3)H

4( /3E0+%#(% $/3/%#%/0( 0F 0*+ -#%# /) /%) ,0="+#I" 0F $#+I" G+3)H ;&" G(#(,/#$ )0F%M#+" /) E+"L

-03/(#(%$7 *)"- >7 )3#$$ #(- 3"-/*3L)/9"- G+3)@ %&*) %&" ,0="+#I" 0F $#+I"+ G+3) /) $/S"$7 (0% %0 >"

+"E+")"(%#%/=" 0F %&" :H2H E0E*$#%/0( 0F G+3)H 4) G+3) I+0M /( )/9"@ %&"7 #+" $/S"$7 %0 )&/F% #M#7 F+03

)3#$$ >*)/(")) %00$) %0M#+- )0$*%/0() -")/I("- F0+ 30+" $#+I"L),#$" ,03E$"T #(- /(%"I+#%"- )7)%"3)H W"

,&",S 0*+ +")*$%) F0+ +0>*)%(")) >7 "T,$*-/(I G+3) M/%& 30+" %&#( CBB "3E$07"")@ #) M"$$ #) G+3) M/%&

30+" %&#( ?B "3E$07"")H U*+ +")*$%) #+" (0% )"()/%/=" %0 "T,$*-/(I $#+I"+ G+3) /( 0*+ )#3E$"H

B;>; G&35 F&%3&"2)#

WagesH U*+ 3#/( =#+/#>$" /) G+3L$"="$ #="+#I" #((*#$ M#I")H '( 0*+ -#%#@ %&" %0%#$ ,03E"()#%/0( ,0()/)%)

0F )#$#+7 E#/-@ >0(*) E#7@ &"#$%& /()*+#(," ,0(%+/>*%/0()@ #(- E"()/0( >"("G%) F0+ "#,& "3E$07""H 4="+#I"

M#I") /) %0%#$ #((*#$ ,03E"()#%/0( ("% &"#$%& /()*+#(," ,0(%+/>*%/0() 0="+ %&" (*3>"+ 0F "3E$07"") M&0

+","/="- %&" E#7H W#I") +#(I" F+03 *(-"+ f?@BBB %0 0="+ fCBB@BBB@ M&/,& )*II")%) G+3) "3E$07 # 3/T

0F E#+%L%/3" &0*+$7 #(- F*$$L%/3" )#$#+/"- M0+S"+)H '( 0*+ "3E/+/,#$ #(#$7)")@ M" /(=")%/I#%" M&"%&"+ %&"

"O",%) #+" -/O"+"(% F0+ E#+%L%/3" #(- F*$$L%/3" "3E$07"")H

Housing price indexH !0*)/(I E+/,") +"E+")"(% # E+#,%/,#$ /(-/,#%0+ 0F "T%"+(#$ ",0(03/, ,0(-/%/0()@

")E",/#$$7 /( %&" ,0(%"T% 0F 0*+ )%*-7H 5/+)%@ >",#*)" &0*)/(I ,0)%) +"E+")"(% %&" $#+I")% ,03E0("(%

CC



0F "3E$07"" E"+)0(#$ "TE"(-/%*+")@ ,+0))L+"I/0( #(- %/3" =#+/#%/0( /( &0*)/(I ,0)%) )&0*$- ,0++"$#%"

E0)/%/="$7 M/%& M#I")H ],0(03/, 30-"$) E+"-/,% %&#% $0,#$ &0*)/(I E+/,") #(- M#I" +#%") 30=" /( %&"

)#3" -/+",%/0( PZ0+"%%/@ ABCCRH 2",0(-@ %&" &0*)/(I ,+/)/) %+/II"+"- %&" ABBN ",0(03/, +","))/0(V #)

/(j#%"- &0*)/(I E+/,") -+0EE"-@ )",*+/%/") %/"- %0 :H2H +"#$ ")%#%" E$*33"%"-@ %&*) ,#*)/(I # $/J*/-/%7

,+/)/)@ F0$$0M"- >7 #( ",0(03/, +","))/0(H ;&"+"F0+"@ %&" ABBN -+0E /( &0*)/(I E+/,") &#- )%+0(I 3*%*#$$7

+"/(F0+,/(I "O",%) 0( $0,#$ ",0(03/, ,0(-/%/0()H '(/%/#$$7@ +/)/(I /(%"+")% +#%") 3#-" &03") $")) #O0+-#>$"

F0+ &03"0M("+)@ -+/=/(I -"$/(J*"(,7 #(- F0+",$0)*+" +#%")@ M&/,& /(,+"#)/(I *("3E$073"(% +")*$%/(I F+03

%&" ",0(03/, -0M(%*+( $#%"+ "T#,"+>#%"-H c0,#$ ",0(03/, ,0(-/%/0() #(- &0*)/(I E+/,") M"+" )%+0(I$7

+"$#%"- -*+/(I %&" ABBN &0*)/(I ,+/)/)H 50+ /()%#(,"@ <"=#-# /) 0(" 0F %&" )%#%") &/% &#+-")% >7 %&" &0*)/(I

,+/)/)H 4) %&" $0,#$ &0*)/(I 3#+S"% ,0$$#E)"-@ -"3#(- F0+ ("M ,0()%+*,%/0( E$*33"%"-@ ,0(%+/>*%/(I %0

/(,+"#)/(I *("3E$073"(% +#%")H 4--/%/0(#$$7@ %&" ",0(03/, +","))/0( )%/j"- %&" )%#%"h) %0*+/)3 /(-*)%+7@

E*)&/(I %&" *("3E$073"(% +#%" F+03 _HAQ /( ABBd %0 0="+ C_HbQ >7 ABCBH?

W" *%/$/9" J*#+%"+$7 &0*)/(I E+/," /(-"T -#%# F+03 %&" 5"-"+#$ !0*)/(I 5/(#(," 4I"(,7 P5!54R #%

%&" 3"%+0E0$/%#( )%#%/)%/,#$ #+"# PZ24RK $"="$ >"%M""( ABBK #(- ABBbH ;&" 5!54 E*>$/)&") &0*)/(I E+/,"

/(-/,") P!X'R F0+ )/(I$"LF#3/$7@ -"%#,&"- E+0E"+%/") *)/(I -#%# 0( +"E"#% )#$") #(- +"G(#(,/(I 0>%#/("-

F+03 %&" 5"-"+#$ !03" c0#( Z0+%I#I" 10+E0+#%/0( P5+"--/" Z#,R #(- %&" 5"-"+#$ <#%/0(#$ Z0+%I#I"

4))0,/#%/0( P5#((/" Z#"R P1#$&0*(@ CbbKRH W" *)" &0*)/(I E+/," /(-/,") #% %&" Z24 $"="$H ;&" !X'

3"#)*+") #="+#I" j*,%*#%/0() /( )/(I$"LF#3/$7 &03" E+/,") /( # +"I/0( >7 %+#,S/(I +"E"#% 30+%I#I" #(-

+"G(#(," %+#()#,%/0() 0( %&" )#3" E+0E"+%/")H ;&" ABBd /(-"T +#(I") F+03 CDCHK /( c#F#7"%%"@ '(-/#(#@

%0 DDDHK /( <#E$")LZ#+,0 ')$#(-@ 5$0+/-#@ M/%& # 3"#( /(-"T 0F ACDHDH 6*+/(I %&" ABBN &0*)/(I ,+/)/)@ %&"

#="+#I" &03" E+/,") #,+0)) %&" :(/%"- 2%#%") -",+"#)"- >7 CBQ F+03 ABBd %0 ABBbH ;&" ABBN /(-"T +#(I")

F+03 CDCHd /( c#F#7"%%"@ '(-/#(#@ %0 DBdHN /( U,"#( 1/%7@ <"M ["+)"7@ M/%& # 3"#( /(-"T 0F CNNH Z#(7

+"I/0() )*O"+"- )*>)%#(%/#$ $0))") /( &03" =#$*")H 50+ "T#3E$"@ %&" &03" E+/,") /( Z"+,"-@ 1#$/F0+(/#@

0(" 0F %&" )%#%") &/% &#+-")% >7 %&" ,+/)/)@ -+0EE"- >7 DdH?Q #(- %&" /(-"T M"(% F+03 0(" 0F %&" &/I&")%

/( ABBd PAdBH?R %0 0(" 0F %&" $0M")% /( ABBN PCKNHCRH

Firm-speciÖc trainingH ."$#%/0(#$ ,0(%+#,%) )&0*$- >" )*>)%#(%/#$$7 30+" ,0()"J*"(%/#$ F0+ G+3 E"+F0+L

3#(," /( /(-*)%+/") /( M&/,& G+3L)E",/G, %+#/(/(I (""-) #+" I+"#%"+@ >",#*)" /( )*,& /(-*)%+/")@ E+0=/-/(I

/(,"(%/=") F0+ M0+S"+) %0 )E",/#$/9" #(- #,J*/+" G+3L)E",/G, )S/$$) /) 30+" =#$*#>$" >*% #$)0 30+" -/e,*$%

F+03 # F0+3#$L/(,"(%/=") )%#(-E0/(%H

W" *)" #( /(-*)%+7L$"="$ 3"#)*+" %&#% ,#E%*+") &0M 3*,& G+3L)E",/G, S(0M$"-I" # I/="( /(-*)%+7

?8*+"#* 0F c#>0+ 2%#%/)%/,) PMMMH>$)HI0=R #(- 1<<V &%%EVii30("7H,((H,03iABCAiBAiBDi("M)i",0(037i<"=#-#q",0(037i/(-"TH&%3@
#,,"))"- /( Z#+,& ABCDH

KZ24) #+" -"G("- >7 %&" :2 Ue," F0+ Z#(#I"3"(% #(- 8*-I"% P&%%EViiMMMHM&/%"&0*)"HI0=i03>R F0+ )%#%/)%/,#$ E*+L
E0)") #(- ,0()/)% 0F # $#+I" ,/%7 #(- #-Y#,"(% ,033*(/%/") P,03>/("- E0E*$#%/0( 0F 0="+ A?B@BBB E"0E$"R M/%& M&/,& %&"+"
/) # &/I& -"I+"" 0F )0,/#$ #(- ",0(03/, /(%"I+#%/0(H

CA



+"J*/+")H ;&/) 3"#)*+" +"$/") 0( %&" ABBN 8*+"#* 0F c#>0+ 2%#%/)%/,)h <#%/0(#$ c0(I/%*-/(#$ 2*+="7

0F n0*%& P<c2nR@ M&/,& F0$$0M) # E#("$ 0F CA@BBB /(-/=/-*#$) F+03 Cbdb %0 ABBN P10O@ CbbbRH ;&"

)*+="7 #)S) %&" +")E0(-"(%) %0 )E",/F7 %&" (*3>"+ 0F &0*+) # M""S )E"(% /( "3E$07"+LE+0=/-"- %+#/(/(I

F0+ %&" E*+E0)" 0F 3#/(%#/(/(I 0+ *EI+#-/(I )S/$$)H ;&" +")E0(-"(%)h +"E0+%"- %+#/(/(I &0*+) #+" %&"(

#II+"I#%"- %0 %&"/+ "3E$07"+)h %M0L-/I/% 2'1 /(-*)%+/")H ;&" 3"#)*+" +#(S) /(-*)%+/") >7 %&" $"="$ 0F

+"J*/+"- "3E$07"+L)E",/G, S(0M$"-I"@ M&/,& +#(I") F+03 B %0 ?B &0*+) E"+ 7"#+H

Task discretionH '(,"(%/=") %7/(I "O0+% %0 +"M#+-) #+" $")) "O",%/=" /( /(-*)%+/") M/%& I+"#%"+ "3E$07""

%#)S -/),+"%/0(@ >",#*)" 0>)"+=/(I #(- 3"#)*+/(I "O0+% /) 30+" -/e,*$% M&"( %#)S) #+" $")) +0*%/("H

;&"+"F0+"@ /3E$/,/% E+03/)") #(- /(F0+3#$ #I+""3"(%) )&0*$- >" 30+" "e,/"(% /( I0="+(/(I "3E$073"(%

+"$#%/0() /( /(-*)%+/") M/%& )*,& -/),+"%/0(H Z0+"0="+@ %0 %&" "T%"(% %&#% &"#$%& /()*+#(," /) #))0,/#%"-

M/%& &/I&"+ M0+S"+ 30%/=#%/0(@ M" M0*$- "TE",% # )%+0(I"+ %/" >"%M""( &"#$%& /()*+#(," #(- +"$#%/0(#$

,0(%+#,%) /( /(-*)%+/") M&"+" =0$*(%#+7 "O0+% >7 M0+S"+) /) 30+" /3E0+%#(% o #) /) $/S"$7 %0 >" %&" ,#)"

M&"( M0+S"+ -/),+"%/0( /) &/I&"+H

W" F0$$0M 10)%/(0% "% #$H PABCCR #(- +#(S /(-*)%+/") #,,0+-/(I %0 %&"/+ $"="$ 0F %#)S -/),+"%/0(H W" *)"

-#%# F+03 %&" :H2H 6"E#+%3"(% 0F c#>0+h) U,,*E#%/0(#$ '(F0+3#%/0( <"%M0+S PUr<];R@ #(- 3"#)*+"

%&" $"="$ 0F %#)S +0*%/("(")) >7 %&" "T%"(% %0 M&/,& %&" %#)S /(=0$=") s3#S/(I -",/)/0() #(- )0$=/(I

E+0>$"3)Ht ;&" "T#,% F0+3*$#%/0( 0F /(-*)%+7 %#)S -/),+"%/0( /)DiscretionuCL
!

>s P%R*P%R` M&"+"*P%Ru

CL
!
" + P,@%RP (")100 ` >sP%R /) %&" )&#+" 0F "3E$073"(% /( )/TL-/I/% 0,,*E#%/0( /( #( /(-*)%+7s` + P,@%R /) %&"

"3E$073"(% )&#+" 0F )/TL-/I/% 0,,*E#%/0(), /( %#)S %`P (")100 /) %&" ),0+" F0+ s3#S/(I -",/)/0() #(- )0$=/(I

E+0>$"3)t /( 0,,*E#%/0( , /( Ur<];H ;&" G(#$ 3"#)*+" 0F /(-*)%+7L$"="$ %#)S -/),+"%/0( +#(I") F+03 B

%0 C@ M/%& B /(-/,#%/(I %&" $"#)% -/),+"%/0( #(- C +"J*/+/(I %&" 30)% M0+S"+ -/),+"%/0(H

Labor turnoverH '( /(-*)%+/") /( M&/,& $#>0+ %*+(0="+ /) /(&"+"(%$7 &/I&"+@ /(,+"#)"- "3E$07"" +"%"(%/0(

,#( ,*% #-Y*)%3"(% ,0)%) #))0,/#%"- M/%& &/+/(I #(- %+#/(/(I "3E$07"")@ #) M"$$ #) +"-*," %&" /(,"(%/=") 0F

"3E$07"") #(- G+3) %0 3#S" =#$*"L"(&#(,/(I G+3L)E",/G, /(=")%3"(%)H ."$#%/0(#$ ,0(%+#,%)@ >7 /(,+"#)/(I

"3E$07"" ,033/%3"(% %0 %&" G+3@ ,#( -",+"#)" %*+(0="+ +#%")@ M/%& # E0)/%/=" /3E#,% 0( G+3 E"+F0+3#(,"H

W" ,+"#%" # 3"#)*+" 0F /(-*)%+7 $#>0+ %*+(0="+ >7 *)/(I %&" ")%#>$/)&3"(%L$"="$ "3E$073"(% -#%#

F+03 %&" :H2H 8*+"#* 0F c#>0+ 2%#%/)%/,)h 1*++"(% ]3E$073"(% 2%#%/)%/,) 2*+="7 >"%M""( CbddLABBDH W"

F0$$0M 4*%0+ "% #$H PABBdR #(- 809S#7# #(- ^"++ PABBbR %0 ,0()%+*,% # G+3L$"="$ "3E$07"" %*+(0="+

+#%" "J*#$ %0 %&" #="+#I" 0F %&" #>)0$*%" ,&#(I" /( # G+3h) #((*#$ "3E$073"(% -/=/-"- >7 %&" #="+#I"

G+3 "3E$073"(% /( %&0)" %M0 7"#+)H W" 0>%#/( %&" /(-*)%+7L$"="$ $#>0+ %*+(0="+ +#%" >7 #="+#I/(I %&"

G+3L$"="$ %*+(0="+ +#%" M/%&/( "#,& %&+""L-/I/% 2'1 /(-*)%+7H

CD



B;B; C)#'%3D$3F) #$&$3#$3'#

;#>$" C E+0=/-") )*33#+7 )%#%/)%/,) F0+ %&" 3#/( =#+/#>$") /( 0*+ )#3E$"H ;&" #="+#I" G+3 I"("+#%")

fCH? 3/$$/0( /( )#$") E"+ 7"#+@ M/%& 3"-/#( )#$") #% fKCb@BBBH ;&" (*3>"+ 0F "3E$07"") +#(I") F+03 D

%0 _Kd@ M/%& # 3"-/#( 0F "/I&% "3E$07"") /( # G+3H ]3E$07"") "#+( #>0*% fCK@BBB P3"-/#(R@ M/%& %&"

$0M")% #(- %0E CB%& E"+,"(%/$" M#I") #% fK@BDA #(- f_D@DD?@ +")E",%/="$7H '(=")%3"(% /(%"()/%7@ -"G("-

#) "TE"(-/%*+") 0( E&7)/,#$ /(=")%3"(% E"+ -0$$#+ 0F )#$") I"("+#%"-@ /) J*/%" )S"M"-V # 3"-/#( G+3

)E"(-) $")) %&#( # E"((7 E"+ -0$$#+ F+03 )#$") 0( E*+,&#)/(I E&7)/,#$ "J*/E3"(%@ M&"+"#) %&" #="+#I"

"TE"(-/%*+" /) fDH_ E"+ "#,& -0$$#+ )#$") I"("+#%"-@ )*II")%/(I E&7)/,#$ /(=")%3"(% #) # $*3E7 "TE"(-/%*+"H

;&" #="+#I" G+3 /) "/I&% 7"#+) 0$-@ #(- 3"-/#( G+3 #I" /) G="H

H<5#)%$ I&"2) : A)%)J

8",#*)" %&" /(/%/#$ )"%L*E #(- 3#/(%"(#(," 0F E+0=/-/(I &"#$%& >"("G%) ,#( /(,*+ )/I(/G,#(% ,0)%)@ M"

"TE",% "3E$073"(% )/9" %0 #O",% %&" -",/)/0( %0 E+0=/-" &"#$%& /()*+#(," %0 "3E$07"")V G+3) M/%& # $#+I"+

"3E$07"" >#)" ,#( )E+"#- %&" GT"- ,0)%) 0F #-3/(/)%+#%/0( 0="+ 3#(7 "3E$07"")H '( ;#>$" A@ M" )&0M %&#%

%&" E+0=/)/0( 0F &"#$%& /()*+#(," /(,+"#)") M/%& G+3 )/9"@ #(- %&"+" /) $#+I" =#+/#%/0( /( &"#$%& /()*+#(,"

E+0=/)/0( M/%&/( "#,& G+3 )/9" ,#%"I0+7H 2E$/%%/(I %&" )#3E$" >7 (*3>"+ 0F "3E$07"") /$$*)%+#%") %&#%

F0+ %&" G+3) M/%& F"M")% "3E$07"") P*(-"+ ?R@ 0($7 CCHNQ E+0=/-" &"#$%& /()*+#(," P,0$*3( CR@ #(- %&"

)&#+" /(,+"#)") %0 ANHNQ /( G+3) M/%& ABLAb "3E$07"") P,0$*3( ?R@ #(- %0 ?BHNQ /( G+3) M/%& CBB #(-

30+" "3E$07"") P,0$*3( bRH '( $/I&% 0F %&/) )*>)%#(%/#$ =#+/#%/0( >7 "3E$073"(% )/9"@ /( %&" E+","-/(I

#(#$7)/)@ M" "()*+" %&#% "3E$073"(% =#+/#%/0( -0") (0% -+/=" 0*+ G(-/(I)H ;0 ,0(G+3 %&/) ,0)%L)E+"#-/(I

#+I*3"(% /) (0% %&" E+/3#+7 -+/="+ 0F 0*+ +")*$%)@ M" "TE$0/% %&" =#+/#%/0( /( %&" )&#+" 0F "3E$07"") %&#%

I"% &"#$%& /()*+#(," M/%&/( %&" )#3E$" 0F G+3) %&#% 0O"+ &"#$%& /()*+#(,"H U( #="+#I"@ DBQ 0F "3E$07"")

"(+0$$ 0( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," PA?Q #% %&" 3"-/#(RH Z0+"0="+@ M" ,0(%+0$ F0+ "3E$073"(%

/( #$$ )E",/G,#%/0()@ #) M"$$ #) ,&",S %&#% %&" +")*$%) ,0(%/(*" %0 &0$- M&"( M" E"+F0+3 %&" ")%/3#%/0(

)"E#+#%"$7 F0+ %&" )3#$$"+ #(- $#+I"+ G+3) /( 0*+ )#3E$"H

H<5#)%$ I&"2) > A)%)J

;#>$" D E+")"(%) %&" -/)%+/>*%/0( 0F &"#$%& /()*+#(," E+0=/)/0( >7 3#/( /(-*)%+/") /( 0*+ )#3E$"H

'(-*)%+/") M/%& %&" &/I&")% )&#+" 0F G+3) 0O"+/(I &"#$%& /()*+#(," %0 %&"/+ "3E$07"") #+" ]$",%+0(/,)

#(- '(F0+3#%/0( ;",&(0$0I7 PDNQR@ ](I/(""+/(I PDKHDQR@ #(- X+0F"))/0(#$ 2"+=/,") PD_HAQRH '(-*)%+/")

M/%& %&" $0M")% )&#+" 0F G+3) 0O"+/(I &"#$%& /()*+#(," /(,$*-" .")%#*+#(%) #(- 500- 2"+=/," PCAHdQR@

c#*(-+7@ 1#+E"%@ #(- ."$#%"- 1$"#(/(I 2"+=/,") PC_H_QR@ #(- !0%"$) PCdHCQRH 10++")E0(-/(I$7@ %&" )&#+"

0F "3E$07"") "(+0$$"- /( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," /) &/I&")% /( %&" )#3" /(-*)%+/") /( M&/,&

C_



%&" $#+I"+ )&#+" 0F G+3) 0O"+ &"#$%& /()*+#(," P#+0*(- _BQR@ #(- $0M")% /( %&" /(-*)%+/") /( M&/,& F"M"+

G+3) 0O"+ &"#$%& /()*+#(," P+#(I" F+03 CCQ %0 AAHdQRH

W" "TE$0+" M/%&/(L/(-*)%+7 =#+/#%/0( /( %&" E+0=/)/0( 0F &"#$%& /()*+#(," %0 +*$" 0*% %&" E0))/>/$/%7

0F 0*+ +")*$%) -"30()%+#%/(I E+/3#+/$7 ,+0))L/(-*)%+7 =#+/#%/0(H ;&" #(#$7)/) 0F =#+/#(," /(-/,#%") %&#%

bdQ 0F %&" =#+/#%/0( /( &"#$%& /()*+#(," E+0=/)/0( /) M/%&/(L/(-*)%+7H ;&/) 3"#() %&#% G+3) F#,/(I )/3/$#+

,0(-/%/0() 3#S" -/O"+"(% -",/)/0() #>0*% &"#$%& /()*+#(," E+0=/)/0(@ *(-"+),0+/(I %&" /3E0+%#(," 0F G+3

)%+#%"I7H

H<5#)%$ I&"2) B A)%)J

B;K; @)&2$A 35#=%&5') &5- 4%9 ,=$',9)#

;#>$" _ E+")"(%) +#M ,0++"$#%/0() >"%M""( &"#$%& /()*+#(," E+0=/)/0( #(- G+3 ,&#+#,%"+/)%/,)H !"+" M" #+"

/(%"+")%"- /( "TE$0+/(I M&#% %7E" 0F G+3) 0O"+ &"#$%& /()*+#(,"@ M/%&0*% 3#S/(I #(7 ,#*)#$ )%#%"3"(%)

0( "/%&"+ "O",%) 0+ 3",&#(/)3)H W" "T#3/(" %&" E#%%"+() 0F %&" )&#+" 0F G+3) 0O"+/(I &"#$%& /()*+#(," %0

%&"/+ "3E$07"") >7 ,$#))/F7/(I G+3) >7 %&"/+ $"="$ 0F $#>0+ E+0-*,%/=/%7 P3"#)*+"- >7 )#$") E"+ "3E$07"")R@

E+0G%#>/$/%7 PE+0G%) E"+ "3E$07""R@ "3E$073"(% I+0M%& P,&#(I" /( %0%#$ "3E$073"(%R@ "3E$07"" %*+(0="+

P%&" +#%/0 >"%M""( %&" )*3 0F ("M #(- -"E#+%/(I "3E$07"") 0="+ $#II"- %0%#$ (*3>"+ 0F "3E$07"")R@ #(-

/(=")%3"(% /(%"()/%7 PE&7)/,#$ /(=")%3"(% "TE"(-/%*+") 0="+ )#$")RH W" G(- %&#% &"#$%& /()*+#(," /) 30+"

E+"=#$"(% /( G+3) M/%& &/I&"+ $#>0+ E+0-*,%/=/%7V AdH_Q 0F G+3) /( %&" *EE"+ %"+%/$" 0F $#>0+ E+0-*,%/=/%7

-/)%+/>*%/0( E+0=/-" &"#$%& /()*+#(,"@ /( ,0(%+#)% %0 C_HKQ 0F G+3) M/%& $0M $#>0+ E+0-*,%/=/%7 P,0$*3() AL

_RH W" 0>)"+=" %&" )#3" E#%%"+( M/%& G+3 E+0G%#>/$/%7V DBHKQ 0F G+3) /( %&" &/I&")% %"+%/$" 0F E+0G%#>/$/%7

-/)%+/>*%/0( E+0=/-" &"#$%& /()*+#(,"@ #(- 0($7 CAHdQ 0F G+3) M/%& $0M E+0G%#>/$/%7 -0 )0 P,0$*3() ?LdRH

!"#$%& /()*+#(," /) 30+" E+"=#$"(% /( )%#>$" G+3)V G+3) M/%& $0M"+ "3E$073"(% I+0M%& P,0$*3() NLCBR

#(- $0M"+ "3E$07"" %*+(0="+ PCCLCDR #+" 30+" $/S"$7 %0 E+0=/-" &"#$%& /()*+#(," %0 %&"/+ "3E$07"")H ;0 %&"

"T%"(% %&#% &"#$%& /()*+#(," E+0=/)/0( /) # M#7 F0+ G+3) %0 >*/$- +"$#%/0(#$ ,0(%+#,%) M/%& %&"/+ "3E$07"")@

&"#$%& /()*+#(," >"("G%) #+" 30+" $/S"$7 %0 0,,*+ /( 30+" )%#>$" "(=/+0(3"(%) /( M&/,& "3E$07"") #+"

30+" ,"+%#/( #>0*% %&" G+3h) F*%*+" #(- G+3) "TE",% %&"/+ "3E$07"") %0 ,033/% F0+ $0(I"+ E"+/0-) 0F

%/3"H ]O",%/=" +"$#%/0(#$ ,0(%+#,%/(I /) $/S"$7 /( )%#>$" "(=/+0(3"(%) #(- ,#( F*+%&"+ +"/(F0+," )%#>/$/%7@

M&/,& M" )&0M /( %&/) )%*-7H Z0+"0="+@ G+3) %&#% )E"(- # &/I&"+ )&#+" 0F %&"/+ )#$") +"="(*" 0( E&7)/,#$

/(=")%3"(% #+" 30+" $/S"$7 %0 E+0=/-" &"#$%& /()*+#(," %0 %&"/+ "3E$07"") %&#( G+3) /( %&" $0M")% %"+%/$" 0F

/(=")%3"(%L/(%"()/%7 -/)%+/>*%/0( P,0$*3() C_LCKRH ;&/) G(-/(I /) ,0()/)%"(% M/%& %&" (0%/0( %&#% &"#$%&

/()*+#(," E+0=/)/0( 3#7 >" #))0,/#%"- M/%& &/I&"+ &*3#( ,#E/%#$@ M&"+" E&7)/,#$ ,#E/%#$ #(- &*3#(

+")0*+,") #+" ,03E$"3"(%)H ;&" +")*$%/(I &/I&"+ 3#+I/(#$ E+0-*,%/=/%7 0F ,#E/%#$ 3#7 >00)% E&7)/,#$

/(=")%3"(%H

C?



5/I*+" C E$0%) %&" ,*3*$#%/=" -/)%+/>*%/0() 0F 3#/( 0*%,03" =#+/#>$") )"E#+#%"$7 F0+ G+3) M/%& #(-

M/%&0*% &"#$%& /()*+#(,"H 50+ $#>0+ E+0-*,%/=/%7 #(- E+0G%)@ %&" -/)%+/>*%/0() F0+ G+3) M/%& &"#$%&

/()*+#(," )%0,&#)%/,#$$7 -03/(#%" %&0)" F0+ G+3) M/%&0*% &"#$%& /()*+#(,"@ ,$"#+$7 /(-/,#%/(I # &/I&"+

$/S"$/&00- 0F I+"#%"+ $#>0+ E+0-*,%/=/%7 #(- &/I&"+ E+0G%) F0+ G+3) M/%& &"#$%& /()*+#(," E+0=/)/0(H 50+

"3E$07"" %*+(0="+@ %&" -/)%+/>*%/0( F0+ G+3) M/%&0*% &"#$%& /()*+#(," )%0,&#)%/,#$$7 -03/(#%") %&#% F0+

G+3) M/%& &"#$%& /()*+#(,"@ )*II")%/(I &/I&"+ %*+(0="+ F0+ G+3) M/%&0*% &"#$%& /()*+#(," >"("G%)H ;&"

+"$#%/0()&/E /) $")) ,$"#+ F0+ %&" I+0M%& GI*+"@ M&/,& M" "TE$0+" F*+%&"+ /( %&" ,0(-/%/0(#$ ,0++"$#%/0()

#(- /()%+*3"(%#$ =#+/#>$") #(#$7)")H

H<5#)%$ L38=%) : A)%)J

'( ;#>$" _ $0M"+ %M0 E#("$)@ M" F*+%&"+ >+"#S -0M( %&" )#3E$" >7 (*3>"+ 0F "3E$07"") %0 +*$" 0*%

G+3L)/9" "O",%) P>7 3"-/#(RH 4$%&0*I& $#+I" "3E$073"(% )/9" M0*$- -+/=" %&" E+0E"()/%7 0F G+3) %0

0O"+ &"#$%& /()*+#(,"@ >",#*)" %&"7 #+" #>$" %0 )E+"#- %&" ,0)%) 0="+ 3#(7 "3E$07"")@ %&" ,0++"$#%/0()

/( ,0$*3( C /(-/,#%" 0*+ +")*$%) #+" (0% -+/="( )0$"$7 >7 )/9" "O",%)V %&" +"$#%/0()&/E >"%M""( %&" &/I&"+

$/S"$/&00- 0F G+3) /( 0O"+/(I &"#$%& /()*+#(," #(- G+3 ,&#+#,%"+/)%/,) +"3#/() *(,&#(I"- F0+ )3#$$ #(-

$#+I"+ G+3)H

H<5#)%$ I&"2) K A)%)J

K; /',5,9)$%3' %)#=2$#

K;:; @)&2$A 35#=%&5') &5- +&8) #A3)2-358

'( %&/) )",%/0(@ M" E+0E0)" # -/+",% %")% 0F +"$#%/0(#$ ,0(%+#,%/(I M/%&/( G+3) >7 "T#3/(/(I # )E",/G,

3",&#(/)3gM#I" )&/"$-/(IH W#I" )&/"$-/(I &#) %+#-/%/0(#$$7 >""( #))0,/#%"- M/%& +"$#%/0(#$ ,0(%+#,%)V

"3E$07"" M#I") #+" )"E#+#%"- F+03 "T%"+(#$ j*,%*#%/0() /( G+3) /( M&/,& +"$#%/0(#$ ,0(%+#,%) #+" /(

F0+," P8"+%+#(-@ ABB_RH 2E",/G,#$$7@ M" %")% M&"%&"+ M#I") /( G+3) M/%& &"#$%& /()*+#(," >"("G%) &#="

+")E0(-"- $")) %0 ,&#(I") /( $0,#$ &0*)/(I E+/,") %&#( G+3) M/%& (0 &"#$%& /()*+#(,"Hd

;#>$" ? E+")"(%) %&" 3#/( ")%/3#%/0( +")*$%) F0+ M#I" )&/"$-/(IH '% "T#3/(") %&" "$#)%/,/%7 0F M0+S"+

M#I") %0 $0,#$ &0*)/(I E+/,")H W" G(- %&#% 0( #="+#I"@ M#I") /( G+3) M/%& &"#$%& /()*+#(," >"("G%)

#+" $")) )"()/%/=" %0 ,&#(I") /( &0*)/(I E+/,")@ ")E",/#$$7 -*+/(I %&" &0*)/(I ,+/)/) 7"#+ #(- /( /(-*)%+/")

dX+/0+ %0 %&" &0*)/(I ,+/)/) /( ABBN@ M" -0 (0% 0>)"+=" ,0++"$#%/0() >"%M""( E+0=/)/0( 0F &"#$%& /()*+#(," #(- $0,#%/0( 0F
G+3) /( #+"#) &/% &#+-")% >7 %&" -+0E /( &0*)/(I E+/,")H ABH?Q 0F G+3) $0,#%"- /( Z24) M/%& $#+I")% -",+"#)" /( &0*)/(I E+/,")
E+0=/-" &"#$%& /()*+#(,"@ ,03E#+"- %0 CbHKQ 0F G+3) $0,#%"- /( 0%&"+ #+"#)H ;&" -/O"+"(," /) (0% )%#%/)%/,#$$7 )/I(/G,#(%
M/%& # EL=#$*" #% BHNDDAH ;&" -/O"+"(," /( &"#$%& /()*+#(," E+0=/)/0( +"3#/() /()/I(/G,#(% M&"( M" ,03E#+" G+3) $0,#%"-
/( )%#%") 1#$/F0+(/# #(- 5$0+/-# PM&"+" $#+I")% -+0E /( &0*)/(I E+/,") %00S E$#,"R %0 G+3) /( 0%&"+ )%#%")H '% /) /3E0+%#(% %0
+*$" 0*% %&" E0))/>/$/%7 0F #( #))0,/#%/0( >"%M""( %&" E+0=/)/0( 0F &"#$%& /()*+#(," E+/0+ %0 %&" &0*)/(I ,+/)/) #(- +"I/0() %&#%
"TE"+/"(,"- $#+I")% -",+"#)" /( &0*)/(I E+/,")@ >",#*)" )*,& ,0++"$#%/0( ,#( +")*$% /( # >/#)"- #(- /(,0()/)%"(% ")%/3#%0+H

CK



/( M&/,& +"$#%/0(#$ ,0(%+#,%) #+" E+")*3#>$7 30+" /3E0+%#(% PG+3L)E",/G, %+#/(/(I #(- M0+S"+ %#)S

-/),+"%/0( #+" &/I&RH 10$*3() CLD /(,$*-" +"I/0(#$ GT"- "O",%) #% %&" Z24 $"="$ %0 "TE$0/% M/%&/(L+"I/0(

=#+/#%/0( %0 ")%/3#%" &0M %&" M#I"L&0*)/(I E+/,") "$#)%/,/%7 =#+/") >7 G+3) M/%& #(- M/%&0*% &"#$%&

/()*+#(,"H N 10$*3( C )&0M) %&" "$#)%/,/%7 0F M#I") M/%& +")E",% %0 $0,#$ &0*)/(I E+/,") /) BHCDA F0+ G+3)

M/%& (0 &"#$%& /()*+#(,"@ #(- LBHBCA P)%#%/)%/,#$$7 /()/I(/G,#(%R F0+ G+3) M/%& &"#$%& /()*+#(," -*+/(I %&"

,03E$"%" )#3E$" E"+/0- PABBK %0 ABBbRH ;&*)@ /(%"+")%/(I$7@ M" G(- %&#% M#I") 0F G+3) M/%& (0 &"#$%&

/()*+#(," #+" )%+0(I$7 )"()/%/=" %0 &0*)/(I E+/,") 0($7 M&"( %&")" E+/,") )*O"+"- # )&#+E -",$/(" $"#-/(I

%0 )/I(/G,#(% -"%"+/0+#%/0( /( %&" 0="+#$$ +"I/0(#$ ",0(037H 87 ,0(%+#)%@ /( %&" )#3" E"+/0-@ G+3) %&#%

E+0=/-" &"#$%& /()*+#(," ,0(%/(*"- %0 /()*$#%" %&" M#I") 0F %&"/+ M0+S"+)H

10$*3() ALD >+"#S %&" )#3E$" E"+/0- /(%0 E+"L,+/)/) PABBKLABBdR #(- E0)%L,+/)/) PABBNLABBbR 7"#+)H 4)

"TE",%"-@ M" G(- %&" -/O"+"(," /( %&" "$#)%/,/%7 /( &0*)/(I E+/,") >"%M""( G+3) M/%& #(- M/%&0*% &"#$%&

/()*+#(," /) "=/-"(% 0($7 -*+/(I #(- E0)%L,+/)/) 7"#+)H '( %&" E+"L,+/)/) 7"#+) P,0$*3( AR@ %&" ,0"e,/"(%

")%/3#%" 0( %&" /(%"+#,%/0( %"+3 >"%M""( &"#$%& /()*+#(," #(- &0*)/(I E+/,") /) LBHBDA P(0% )%#%/)%/,#$$7

)/I(/G,#(%R@ ,03E#+"- %0 #( ")%/3#%" 0F LBHCbD P&/I&$7 )/I(/G,#(%R /( %&" E0)%L,+/)/) 7"#+) P,0$*3( DRH

10$*3() _Ld ")%/3#%" 0*+ M#I"L)&/"$-/(I )E",/G,#%/0( )"E#+#%"$7 F0+ "#,& 0F %&" )#3E$" 7"#+)H '( %&")"

)E",/G,#%/0()@ M" "TE$0/% =#+/#%/0( >"%M""( +"I/0() #(- "T#3/(" &0M %&" ")%/3#%"- -/O"+"(," /( )"()/%/=/%7

0F M#I") %0 &0*)/(I E+/,") >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," =#+/") 0="+ %/3" P#) /(-/,#%"-

>7 ,03E#+/(I #,+0)) ,0$*3() _LdRH 2/3/$#+ %0 M&#% M" G(- /( %&" M/%&/(L+"I/0( ")%/3#%/0(@ # )%+/S/(I

-/O"+"(," /( %&" "$#)%/,/%7 0F &0*)/(I /) E+")"(% >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(,"@ >*%

0($7 /( %&" ,+/)/) 7"#+ ABBNHb 8#)"- 0( %&" ")%/3#%") F+03 ,0$*3( K@ # CBQ -+0E /( &0*)/(I E+/,") /)

#))0,/#%"- M/%& # D_Q -+0E /( M#I") F0+ G+3) M/%& (0 &"#$%& /()*+#(,"@ >*% M/%& 0($7 # C_Q -+0E F0+

G+3) M/%& &"#$%& /()*+#(,"HCB

5/I*+" A /$$*)%+#%") %&" M#I"L)&/"$-/(I "O",% >7 E$0%%/(I %&" ")%/3#%"- )"()/%/=/%7 0F M#I") %0 &0*)/(I

E+/,") F0+ "#,& 7"#+ /( %&" #(#$7)/) P,0$*3() _LdRH ;&" I+#E& )&0M) # ,$"#+@ $#+I" -/O"+"(," /( M#I")

>"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," E+0=/)/0( /( ABBN@ %&" 7"#+ 0F %&" &0*)/(I ,+/)/)H

H<5#)%$ L38=%) > A)%)J

10$*3( N F*+%&"+ "T#3/(") %&" -/O"+"(%/#$ )"()/%/=/%7 0F M#I") %0 &0*)/(I E+/,") >7 )&0M/(I &0M %&"

)/9" 0F %&" -+0E /( &0*)/(I E+/,") /( %&" ,+/)/) 7"#+) %+#()$#%"- %0 M#I")H W" ,03E*%"- E"+,"(%#I" -+0E /(
NW" ,&",S %&" +0>*)%(")) 0F 0*+ +")*$%) >7 "T,$*-/(I 0>)"+=#%/0() F0+ G+3) $0,#%"- /( %&" )%#%" 0F Z#))#,&*)"%%) 0+ /( %&"

)%#%" 0F !#M#// /( #$$ 0*+ )E",/G,#%/0()H ;&" ABB? )%#%" $#M /( Z#))#,&*)"%%) 3#(-#%") "3E$07"+) M/%& CB 0+ 30+" "3E$07"")
%0 0O"+ &"#$%& /()*+#(,"@ #(- #$$ "3E$07"+) /( !#M#// &#=" >""( +"J*/+"- %0 E+0=/-" &"#$%& /()*+#(," )/(," Cbd_H W" "T,$*-"
?D? 0>)"+=#%/0() F0+ AAK G+3) #(- G(- (0 ,&#(I" /( +")*$%)H

b;&" +")*$%) #+" -+/="( E+/3#+/$7 >7 70*(I"+ G+3) P#% 0+ *(-"+ 3"-/#( #I" 0F ?RH
CB;0 "()*+" 0*+ +")*$%) #+" (0% -+/="( >7 0*%$/"+)@ M" "T,$*-" F+03 %&" ")%/3#%/0( )#3E$" 0>)"+=#%/0() F0+ G+3) $0,#%"- /(

%&" Z24) M&/,& &#- %&" &/I&")% -+0E /( &0*)/(I E+/,") PDBL_KQR -*+/(I %&" ,+/)/) #(- G(- %&#% %&" +")*$%) +"3#/( +0>*)%H
W" -+0EE"- CAD G+3) PA?N 0>)"+=#%/0()R /( d -/O"+"(% Z24) $0,#%"- /( 1#$/F0+(/# #(- 5$0+/-#H

Cd



&0*)/(I E+/,") >7 ,03E#+/(I ABBN E+/,") M/%& ABBK E+/,")H W" G(- )/3/$#+ +")*$%) M&"( *)/(I #$%"+(#%/="

E"+/0-) %0 ,#$,*$#%" E+/," ,&#(I")HCC W" G(- # )%+0(I +"$#%/0( >"%M""( E"+,"(%#I" -+0E /( &0*)/(I E+/,")

#(- M#I")H Z0=/(I F+03 %&" &#+-")%L&/% +"I/0( %0 %&" $"#)% #O",%"- +"I/0(@ M" G(- M#I") F0+ G+3) M/%&

(0 &"#$%& /()*+#(," -+0EE"- >7 A?Q@ ,03E#+"- %0 0($7 ?Q F0+ G+3) M/%& &"#$%& /()*+#(,"H

10$*3() b #(- CB #--+")) #( /3E0+%#(% ,0(,"+( +"I#+-/(I %&" /(%"+E+"%#%/0( 0F 0*+ +")*$%)H W#I"

#-Y*)%3"(% ,0)%) #+" $/S"$7 %0 =#+7 M/%& &*3#( ,#E/%#$H 'F M#I" #-Y*)%3"(% ,0)%) #+" &/I&"+ F0+ &/I&

&*3#( ,#E/%#$ G+3)@ 0*+ M#I"L)&/"$-/(I +")*$%) 3#7 >" -+/="( >7 -/O"+"(,") /( &*3#( ,#E/%#$ /(%"()/%7

#,+0)) G+3)H ;0 %")% %&/) ,0(,"+(@ M" ,0$$",% -#%# #% %&" /(-*)%+7 $"="$ 0( #="+#I" (*3>"+ 0F "-*,#%/0(

7"#+) PM" -0 (0% &#=" %&" )#3" /(F0+3#%/0( #% %&" G+3 $"="$RHCA

W" %&"( ")%/3#%" )E",/G,#%/0( N )"E#+#%"$7 F0+ /(-*)%+/") M/%& $0M #(- &/I& $"="$ 0F "-*,#%/0( P&*3#(

,#E/%#$RH 2E$/%%/(I %&" )#3E$" /( %&/) M#7 3/%/I#%") %&" ,0(,"+( %&#% 0*+ M#I"L)&/"$-/(I +")*$%) #+" -+/="(

>7 %&" ,03E#+/)0( 0F $0M #(- &/I& &*3#( ,#E/%#$ /(-*)%+/")H W" G(- (0 )/I(/G,#(% M#I"L)&/"$-/(I "O",%

F0+ %&" $0ML&*3#( ,#E/%#$ /(-*)%+/") P10$*3( bR@ >*% # ="+7 $#+I" "O",% F0+ %&" &/I&L&*3#( ,#E/%#$

/(-*)%+/") P10$*3( CBRH 5/(-/(I )%+0(I"+ +")*$%) F0+ &/I&L&*3#( ,#E/%#$ /(-*)%+/") /) ,0()/)%"(% M/%&

+"$#%/0(#$ ,0(%+#,%)@ #,,0+-/(I$7 (0(L,0(%+#,%*#$ +"$#%/0()&/E) )&0*$- >" 30+" /3E0+%#(% M&"+" %#)S) #+"

30+" ,03E$"T #(- &#+-"+ %0 0>)"+="@ M&/,& #+" 30+" $/S"$7 /( &/I& &*3#( ,#E/%#$ /(-*)%+/")H

W" E"+F0+3 #( #--/%/0(#$ +0>*)%(")) ,&",S %0 "()*+" &"#$%& /()*+#(," E+0=/)/0( /) (0% E+0T7/(I F0+

&/I&"+ J*#$/%7 0F $#>0+H W" "T,$*-" E#+%L%/3" #(- $0MLM#I" "3E$07"") F+03 0*+ )#3E$" #(- +"E"#% %&"

#(#$7)/)H W" -0 (0% 0>)"+=" M&"%&"+ %&" "3E$07"") #+" )#$#+/"- 0+ #+" E#/- 0( &0*+$7 >#)/)H '()%"#- M"

E+0T7 E#+%L%/3" #(- &0*+$7 M0+S"+) >7 %&"/+ #="+#I" &0*+$7 +#%"oM0+S"+) M/%& &0*+$7 M#I") #% #+0*(- %&"

F"-"+#$ 3/(/3*3 M#I" #+" ,$#))/G"- #) &0*+$7 0+ E#+%L%/3" "3E$07"")HCD U( #="+#I"@ G+3) M/%&0*% &"#$%&

/()*+#(," +"$7 30+" 0( E#+%L%/3" "3E$07"") %&#( G+3) M/%& &"#$%& /()*+#(,"V _KH?Q 0F %&"/+ M0+SF0+,"

/) ,03E+/)"- 0F E#+%L%/3" M0+S"+)@ M&/$" DDH_Q 0F "3E$07"") #+" E#+%L%/3" /( G+3) M/%& &"#$%& /()*+#(,"

P%&" -/O"+"(," /( 3"#() /) )/I(/G,#(% #% # EL=#$*"<BHBBBRH ;&/) /) ,0()/)%"(% M/%& %&" (0%/0( %&#% /% /)

30+" -/e,*$% %0 "(%"+ /(%0 +"$#%/0(#$ ,0(%+#,%) M/%& E#+%L%/3" "3E$07"") -*" %0 # 30+" %"3E0+#+7 (#%*+"

0F %&" "3E$073"(% +"$#%/0()&/EH 4$$ 0*+ +")*$%) +"3#/( %&" )#3" M&"( "T,$*-/(I E#+%L%/3" #(- $0MLM#I"

"3E$07"") F+03 0*+ )#3E$" P(0% +"E0+%"-RH

H<5#)%$ I&"2) M A)%)J

CC;&" +")*$%) #+" +0>*)% M&"( +")%+/,%/(I %&" )#3E$" %0 )3#$$"+ G+3) P?B #(- F"M"+ "3E$07"")RH
CAU*+ -#%# #+" F+03 %&" ABBN E*>$/,#%/0( 0F %&" 8*+"#* 0F c#>0+ 2%#%/)%/,) <#%/0(#$ c0(I/%*-/(#$ 2*+="7 0F n0*%& P<c2nRH

U*+ 3"#)*+" 0F &*3#( ,#E/%#$ /) 7"#+) 0F ),&00$/(I@ &/I&")% I+#-" 0+ 7"#+ 0F +"I*$#+ ),&00$ %&#% &#=" ,03E$"%"- #(- +","/="-
,+"-/% F0+@ #(- M#) #="+#I"- >7 ,"()*) ,0-"H '% +#(I") F+03 CPC)% I+#-"R %0 AB PN%& 7"#+ #% ,0$$"I" 0+ 30+"RH ;&0)" M&0 &#="
,03E$"%"- #(- I0%%"( ,+"-/% F+03 *(I+#-"- /()%/%*%/0() M"+" "T,$*-"-H

CD4) 0F [*$7 A_@ ABBb@ %&" F"-"+#$ 3/(/3*3 M#I" /) fdHA? E"+ &0*+ #) ")%#>$/)&"- >7 %&" :H2H 6"E#+%3"(% 0F c#>0+
P&%%EViiMMMH-0$HI0=iM&-i3/(/3*3M#I"H&%3RH

CN



;#>$" K "T#3/(") &0M 0*+ +")*$%) =#+7 >7 /(-*)%+7 ,&#+#,%"+/)%/,) #(- )&0M) %&#% %&" -/O"+"(," /(

&0*)/(ILE+/," "$#)%/,/%7 >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," /) "=/-"(% 0($7 /( /(-*)%+/") /(

M&/,& +"$#%/0(#$ ,0(%+#,%/(I /) 30+" $/S"$7 %0 >" /3E0+%#(%H 10()/)%"(% M/%& E+"=/0*)$7 +"E0+%"- E#%%"+()@

%&" (0%#>$" -/O"+"(,") #+" E+")"(% 0($7 /( E0)%L,+/)/) 7"#+) /( #$$ )E",/G,#%/0()H '( ,0$*3() CL_@ M" +"E0+%

+")*$%) F+03 30-"$) %&#% >+"#S %&" )#3E$" /(%0 /(-*)%+/") M/%& &/I& #(- $0M $"="$) 0F G+3L)E",/G, %+#/(/(I

(""-)H ;&" -/O"+"(," /( "$#)%/,/%7 0F M#I") %0 &0*)/(I E+/,") /) $0M"+ F0+ G+3) M/%& &"#$%& /()*+#(," /(

/(-*)%+/") M/%& &/I& G+3L)E",/G, %+#/(/(I (""-) %&#( /( /(-*)%+/") M/%& $0M"+ %+#/(/(I (""-)V %&" ")%/3#%"-

,0"e,/"(% 0( %&" &"#$%& /()*+#(," -*337 #(- &0*)/(I /(-"T /(%"+#,%/0( F0+ %&" &/I&L%+#/(/(I )#3E$" /)

LBHDBd P&/I&$7 )/I(/G,#(%R ,03E#+"- %0 LBHBd? P/()/I(/G,#(%R F0+ %&" $0ML%+#/(/(I )#3E$" P,0$*3() A #(-

_@ +")E",%/="$7RH 2E",/G,#%/0() /( ,0$*3() ?LN "T#3/(" M#I" "$#)%/,/%7 /( G+3) %&#% 0E"+#%" /( /(-*)%+/")

/( M&/,& M0+S"+ %#)S -/),+"%/0( /) &/I& 0+ $0MH ;&" 3#I(/%*-" 0F %&" ")%/3#%"- ,0"e,/"(% 0( %&" &"#$%&L

&0*)/(I /(-"T /(%"+#,%/0( /) >/II"+ /( /(-*)%+/") /( M&/,& M0+S"+ -/),+"%/0( /) &/I& PLBHAC_ /( ,0$*3( KR

%&#( /( /(-*)%+/") /( M&/,& %#)S) #+" 30+" +0*%/(" PLBHCCb /( ,0$*3( NR@ #(- >0%& ,0"e,/"(%) /(-/,#%"

$0M"+ M#I" "$#)%/,/%7 %0 &0*)/(I E+/,") /( G+3) M/%& &"#$%& /()*+#(,"H

<"T% M" "T#3/(" M#I" "$#)%/,/%7 /( G+3) /( /(-*)%+/") /( M&/,& $#>0+ %*+(0="+ /) /(&"+"(%$7 &/I&"+ 0+

$0M"+ P,0$*3() bLCARH W" G(- # )/3/$#+ E#%%"+(V #="+#I" M#I") /( G+3) M/%& &"#$%& /()*+#(," /( /(-*)%+/")

M/%& &/I&"+ $#>0+ %*+(0="+ j*,%*#%" $")) M/%& %&" -+0E /( &0*)/(I E+/,") ,03E#+"- %0 G+3) M/%& &"#$%&

/()*+#(," /( /(-*)%+/") M/%& $0M"+ $#>0+ %*+(0="+g%&" ")%/3#%"- ,0"e,/"(% 0( %&" &"#$%&L&0*)/(I /(-"T

/(%"+#,%/0( /) ("I#%/=" #(- )/I(/G,#(% /( &/I& $#>0+ %*+(0="+ /(-*)%+/") P,0$*3( CBR #(- ("I#%/=" #(-

/()/I(/G,#(% /( $0M $#>0+ %*+(0="+ /(-*)%+/") P,0$*3( CARH

;0 /$$*)%+#%" /(-*)%+7 E#%%"+() +"j",%/=" 0F 0*+ 3#/( &7E0%&")/)@ M" "TE$0+" %&" )&#+" 0F G+3) M/%&

&"#$%& /()*+#(," #,,0+-/(I %0 %&" F0$$0M/(I /(-*)%+7 ,&#+#,%"+/)%/,)V $"="$ 0F G+3L)E",/G, %+#/(/(I@ -"I+""

0F %#)S -/),+"%/0(@ #(- +#%" 0F $#>0+ %*+(0="+ P(0% +"E0+%"- /( %&" %#>$")RH W" G(- %&#% A_HKQ 0F G+3)

E+0=/-" &"#$%& /()*+#(," /( /(-*)%+/") /( M&/,& "3E$07"") )E"(- 30+" %/3" P>7 3"-/#(R /( G+3L)E",/G,

%+#/(/(I PX+0F"))/0(#$ #(- 8*)/(")) 2"+=/,") #(- ."%#/$ ])%#>$/)&3"(%)R@ ,03E#+"- %0 ABHbQ /( /(-*)%+/")

M/%& F"M"+ "3E$07"" %+#/(/(I &0*+) P.")%#*+#(%) #(- 500- 2"+=/,") #(- 8"#*%7 #(- X"+)0(#$ 2"+=/,")

/(-*)%+/")RH W&"( 30(/%0+/(I ,0)%) 3#S" %&" $/(S >"%M""( "3E$07"" "O0+% #(- )E",/G, 0*%,03") 30+"

-/e,*$%@ /(,"(%/=") #E#+% F+03 E"+F0+3#(,"L>#)"- +"M#+-) >",03" /()%+*3"(%#$H 10()/)%"(% M/%& %&/)

(0%/0(@ M" G(- %&#% /( /(-*)%+/") /( M&/,& "3E$07"" %#)S) +"J*/+" # I+"#%"+ -"I+"" 0F M0+S"+ -/),+"%/0(

/( %"+3) 0F E+0>$"3 )0$=/(I #(- ,+"#%/=/%7 P#% 3"-/#(R@ A_HDQ 0F G+3) E+0=/-" &"#$%& /()*+#(," P)*,&

#) X+0F"))/0(#$ #(- 8*)/(")) 2"+=/,")R@ #(- CbH_Q 0F G+3) /( /(-*)%+/") M/%& 30+" +0*%/(" %#)S) P)*,&

#) 10()%+*,%/0( #(- .")%#*+#(%) #(- 500- 2"+=/,")R E+0=/-" &"#$%& /()*+#(,"H 4$)0@ &"#$%& /()*+#(," /)

)*>)%#(%/#$$7 30+" E+"=#$"(% /( /(-*)%+/") M/%& &/I& $#>0+ %*+(0="+ P#% 3"-/#(RV AKQ 0F G+3) PX+0F"))/0(#$

#(- 8*)/(")) 2"+=/," /(-*)%+/")R E+0=/-" &"#$%& /()*+#(,"@ M&"+"#) 0($7 CbHAQ 0F G+3) /( $0M"+L%*+(0="+

Cb



/(-*)%+/") P)*,& #) ."#$ ])%#%" #(- c#*(-+7@ 1#+E"%@ #(- ."$#%"- 1$"#(/(I 2"+=/,")R E+0=/-" &"#$%&

/()*+#(," %0 %&"/+ "3E$07"")H

H<5#)%$ I&"2) N A)%)J

5/I*+" D E$0%) &0M M#I" )&/"$-/(I "O",%) =#+7 >7 /(-*)%+7 ,&#+#,%"+/)%/,)H '( %&" *EE"+ E#("$@ M" )E$/%

%&" )#3E$" >7 &/I& #(- $0M P3"-/#(R $"="$) 0F G+3L)E",/G, %+#/(/(I (""-"- /( #( /(-*)%+7H '( %&" $0M"+

E#("$@ M" >+"#S %&" )#3E$" >7 &/I& #(- $0M P3"-/#(R -"I+"" 0F %#)S -/),+"%/0( /( #( /(-*)%+7H 10()/)%"(%

M/%& %&" +"$#%/0(#$ ,0(%+#,%/(I =/"M@ %&" $#+I")% -/O"+"(,") /( M#I" )"()/%/=/%7 >"%M""( G+3) M/%& #(-

M/%&0*% &"#$%& /()*+#(," E+0=/)/0( #+" "=/-"(% /( %&" 7"#+ 0F %&" &0*)/(I ,+/)/) /( /(-*)%+/") M/%& &/I&

G+3L)E",/G, %+#/(/(I #(- &/I& %#)S -/),+"%/0(H

H<5#)%$ L38=%) B A)%)J

;#>$" d "T#3/(") %&" +0>*)%(")) 0F 0*+ +")*$%) %0 #$%"+(#%/=" ,03E"()#%/0( ,&#+#,%"+/)%/,) %&#% #+"

,0++"$#%"- M/%& &"#$%& /()*+#(," E+0=/)/0(H W" ,0(%+0$ F0+ >0(*) E#7 #(- E"()/0( >"("G%)@ %+#/(/(I

"TE"(-/%*+")@ #(- %&" -"I+"" 0F M#I" -/)E"+)/0( /( %&" G+3 >7 /(%"+#,%/(I "#,& M/%& %&" &"#$%& /()*+#(,"

-*337H 80(*) E#7 /) # -*337 %&#% "J*#$) C /F >0(*) E#7 ,0()%/%*%"- E#+% 0F %&" "3E$07"" ,03E"()#%/0(H

5/+3) M/%& &"#$%& /()*+#(," #+" 30+" $/S"$7 %0 E#7 >0(*)") #) M"$$V #>0*% _BQ 0F G+3) M/%&0*% &"#$%&

/()*+#(," #(- KBQ 0F G+3) M/%& &"#$%& /()*+#(," E#/- >0(*)") #) E#+% 0F %&"/+ "3E$07"" ,03E"()#%/0(H

X"()/0( /) #$)0 # -*337 =#+/#>$" %&#% +","/=") %&" =#$*" 0F C /F # G+3 ,0(%+/>*%"- %0 "3E$07"" E"()/0(

>"("G%)H 4$%&0*I& 30)% G+3) -0 (0% &#=" E"()/0( >"("G%) Pb?H?QR@ # $#+I"+ )&#+" 0F G+3) M/%& &"#$%&

/()*+#(," #$)0 ,0(%+/>*%" %0 "3E$07"" E"()/0( E$#() %&#( %&" )&#+" 0F G+3) M/%&0*% &"#$%& >"("G%)V CBHKQ

,03E#+"- %0 AHNQ@ +")E",%/="$7H ;&/) -/O"+"(," /) )%#%/)%/,#$$7 &/I&$7 )/I(/G,#(% PEL=#$*"< BHBBCRH

;+#/(/(I "TE"(-/%*+") #+" %&" )&#+" 0F #((*#$ "TE"()") )E"(% 0( "3E$07"" %+#/(/(I@ )*,& #) 0(L%&"LY0>

%+#/(/(I E+0I+#3) #(- %"#3L>*/$-/(I #,%/=/%/")HC_ DDHNQ 0F %&" G+3) /( 0*+ )#3E$" )E"(% # (0(L9"+0

#30*(% 0( %+#/(/(IH UF %&0)" G+3) %&#% /(,*++"- %+#/(/(I "TE"(-/%*+")@ AbHdQ #$)0 E+0=/-"- &"#$%& /(L

)*+#(,"@ M&/$" CNH?Q 0F G+3) %&#% -/- (0% )E"(- 0( "3E$07"" %+#/(/(I E+0=/-"- &"#$%& /()*+#(," %0 %&"/+

"3E$07"")H ;&" -/O"+"(," /) )%#%/)%/,#$$7 &/I&$7 )/I(/G,#(%@ M/%& # EL=#$*"<BHBBCH ;&/) E0)/%/=" ,0++"L

$#%/0( >"%M""( %&" E+0=/)/0( 0F &"#$%& /()*+#(," #(- %+#/(/(I /) ,0()/)%"(% M/%& %&" =/"M %&#% +"$#%/0(#$

,0(%+#,%/(I /) #))0,/#%"- M/%& I+"#%"+ /(=")%3"(%) /( G+3L)E",/G, S(0M$"-I"H ;&" #="+#I" #((*#$ "TE"(L

-/%*+") 0( %+#/(/(I /( G+3) M/%& &"#$%& /()*+#(," ,0()%/%*%" BHDQ 0F %&"/+ #((*#$ "TE"()")@ #(- BH?Q /(

G+3) M/%&0*% &"#$%& /()*+#(," E+0=/)/0()H ;&/) -/O"+"(," /) )%#%/)%/,#$$7 )/I(/G,#(%@ M/%& # EL=#$*"<BHBBCH
C_50+ "#,& G+3@ M" )0+%"- %&+0*I& #$$ "TE"()") #) +"E0+%"- >7 G+3) #(- /-"(%/G"- %+#/(/(IL+"$#%"- ,0)%)H ;&"(@ M"

,#$,*$#%"- %&" %0%#$ #30*(% )E"(% 0( %+#/(/(I /( "#,& 7"#+ %0 -"%"+3/(" %&" )&#+" 0F #((*#$ "TE"()") )E"(% 0( %+#/(/(IH
;&" 30)% ,0330( "TE"()" #,,0*(%) M" /(,$*-"- /( %&" %+#/(/(I ,#%"I0+7 #+" s]3E$07"" %+#/(/(It@ s;+#/(/(It@ s2%#O
-"="$0E3"(%t@ sX+0F"))/0(#$ -"="$0E3"(%t #(- s10(%/(*/(I "-*,#%/0(tH

AB



UF %&0)" G+3) %&#% /(,*++"- %+#/(/(I ,0)%)@ #( #="+#I" G+3 )E"(% fd@dA_ # 7"#+ P3"-/#( #% fC@CbCR@ #(-

#( #="+#I" 0F fdKA E"+ "3E$07"" PfCAD #% %&" 3"-/#(RH

W" ,#$,*$#%" M#I" -/)E"+)/0( F0+ "#,& G+3 >7 -/=/-/(I %&" M/%&/(LG+3 )%#(-#+- -"=/#%/0( 0F "3E$07""

M#I") >7 %&" %0%#$ ,03E"()#%/0(H ;&" (#%*+" 0F "3E$073"(% +"$#%/0()&/E) 3#7 >" )*II")%/=" %&+0*I& %&"

-"I+"" 0F M#I" -/)E"+)/0( /( # G+3H c#+I" -/O"+"(,") /( M#I") 3#7 /(-/,#%" I+"#%"+ +"$/#(," 0( %"3E0+#+7

$0MLM#I" $#>0+ M/%& M&/,& "3E$073"(% #++#(I"3"(%) #+" >#)"- 30)%$7 0( )E0% 3#+S"% ,0(%+#,%/(IH 4$)0@

)3#$$"+ M#I" -/)E"+)/0( M/%&/( # G+3 3#7 >" /(-/,#%/=" 0F /%) "O0+%) %0 3#/(%#/( # )"()" 0F F#/+("))

#30(I "3E$07"")@ M&/,& ,#( ,0()%/%*%" #( /3E$/,/% E+03/)" %0 E+0=/-" "J*/%#>$" M0+SE$#,"H '( 0*+

)#3E$"@ G+3) M/%&0*% &"#$%& /()*+#(," "T&/>/% 0( #="+#I" &/I&"+ M#I" -/)E"+)/0( PBHBb_R %&#( G+3) M/%&

&"#$%& /()*+#(," PBHBKdR` %&" -/O"+"(," /) )%#%/)%/,#$$7 )/I(/G,#(% #% EL=#$*"<BHBBCH

10$*3( C E+")"(%) +")*$%) F+03 %&" ")%/3#%/0( F0+ %&" "(%/+" )#3E$" E"+/0- 0F ABBKLABBN #(- )&0M)

%&#% %&" E#%%"+( +"3#/() +0>*)%g"$#)%/,/%7 0F M#I") %0 &0*)/(I E+/,") /) $0M"+ F0+ G+3) %&#% 0O"+ &"#$%&

/()*+#(," %&#( F0+ G+3) %&#% -0 (0% 0O"+ )*,& >"("G%)H .")*$%) +"E0+%"- /( ,0$*3() A #(- D ,0(G+3 %&"

E#%%"+( &0$-) F0+ E0)%L,+/)/) 7"#+) #) /( %&" 3#/( )E",/G,#%/0()H 5/(#$$7@ /( ,0$*3( _@ %&" )E",/G,#%/0( /)

$/3/%"- %0 G+3) %&#% #+" #,%/=" >0%& >"F0+" #(- #F%"+ %&" ,+/)/) 7"#+@ #(- %&" +")*$%) ,0(%/(*" %0 &0$-V %&"

")%/3#%"- ,0"e,/"(% 0( %&" &"#$%& /()*+#(," -*337 /(%"+#,%"- M/%& %&" &0*)/(I /(-"T +"3#/() ("I#%/="

#(- )/I(/G,#(%H

W" ,&",S %&" )"()/%/=/%7 0F 0*+ +")*$%) %0 0*%$/"+) >7 "T,$*-/(I G+3) /( %&" b?%& 0+ #>0=" E"+,"(%/$"

0F G+3 #I" -/)%+/>*%/0( PAA 7"#+) 0+ 0$-"+R@ #(- >7 "T,$*-/(I )3#$$")% #(- $#+I")% G+3) >7 "3E$073"(%

)/9" P%0E #(- >0%%03 ?Q 0F %&" )/9" -/)%+/>*%/0(RH ;&" E#%%"+() +"3#/( +0>*)%H

H<5#)%$ I&"2) O A)%)J

5*+%&"+@ M" /(=")%/I#%" M&"%&"+ %&" +"$#%/0()&/E >"%M""( &"#$%& /()*+#(," #(- M#I" )&/"$-/(I /) +0>*)%

%0 $#70O) #(- ,&#(I") /( M0+SF0+," ,03E0)/%/0(H 8#/,S"+ #(- 1&#(-+# PABBKR #(- 1*%$"+ #(- Z#-+/#(

PCbbNR )*II")% %&#% M/%& +/)/(I GT"- ,0)%)@ )*,& #) &"#$%& /()*+#(,"@ G+3) M/%& &"#$%& /()*+#(," M/$$

)*>)%/%*%" &0*+) M0+S"- F0+ %&" (*3>"+ 0F M0+S"+) "3E$07"-@ >",#*)" /%h) "#)/"+ %0 #-Y*)% 3#+I/(#$ M#I")

%&#( GT"- ,0)%) 0F &"#$%& /()*+#(," E"+ "3E$07""H ;&#% /)@ G+3) M/$$ $#7 0O F*$$L%/3" M0+S"+) #(- /(,+"#)"

+"$/#(," 0( E#+%L%/3" "3E$07"") M&0 #+" (0% "$/I/>$" F0+ &"#$%& /()*+#(," >"("G%)H ;&" ("% "O",% 0F

%&")" #-Y*)%3"(%) 0( G+3 #="+#I" M#I") ,0*$- >" 3/(/3#$H 'F %&" #="+#I" M#I") +"3#/( )%#>$" /( G+3)

M/%& &"#$%& /()*+#(," -*" %0 +"$#%/0(#$ ,0(%+#,%/(I@ %&"( /% )&0*$- >" -*" %0 /(,+"#)"- &0*+) F0+ "T/)%/(I

"3E$07"") #(- -",+"#)"- &/+/(I +#%&"+ %&#( $#70O)H ;&*)@ M" )&0*$- 0>)"+=" $0M"+ +#%" 0F "3E$07""

)"E#+#%/0() -*+/(I %&" +","))/0( #(- $0M"+ +#%" 0F &/+/(I 0F E#+%L%/3" #(- %"3E0+#+7 "3E$07"") /( G+3)

M/%& &"#$%& /()*+#(," M&"+" +"$#%/0(#$ ,0(%+#,%/(I 3#%%"+) 30+"H '( 0+-"+ %0 /(=")%/I#%" %&/) ,&#(I" /(

AC



M0+SF0+," ,03E0)/%/0( ,0()/)%"(% M/%& +"$#%/0(#$ ,0(%+#,%/(I@ M" "T#3/(" ,&#(I") /( "3E$073"(% #(-

)"E#+#%/0( 0F E#+%L%/3" "3E$07"") /( G+3) M/%& &"#$%& /()*+#(,"H

W" G+)% "T#3/(" M&"%&"+ %&" )&#+" 0F E#+%L%/3" "3E$07"") =#+/") #,+0)) G+3) M/%& &"#$%& /()*+#(,"

/( /(-*)%+/") /( M&/,& +"$#%/0(#$ ,0(%+#,%/(I 3#%%"+) 30+"V /(-*)%+/") M/%& &/I&"+ G+3L)E",/G, %+#/(/(I

+"J*/+"3"(%) #(- /(-*)%+/") M/%& 30+" %#)S -/),+"%/0(H '(-""-@ /( /(-*)%+/") M/%& &/I&"+ G+3L)E",/G,

%+#/(/(I (""-)@ M" 0>)"+=" AdHBQ 0F "3E$07"") #+" E#+%L%/3"@ ,03E#+"- M/%& DNHCQ 0F "3E$07"") /(

/(-*)%+/") M/%& $0M"+ G+3L)E",/G, %+#/(/(IH ;&" -/O"+"(," /) "="( $#+I"+ M&"( ,03E#+/(I %&" )&#+" 0F

E#+%L%/3" M0+S"+) #,+0)) /(-*)%+/") M/%& 30+" #(- $")) %#)S -/),+"%/0(V AdHBQ ="+)*) __HAQ@ +")E",%/="$7H

<"T%@ M" ,03E#+" %+"(-) /( &/+/(I 0F E#+%L%/3" M0+S"+) #(- )"E#+#%/0() 0F "3E$07"") /( G+3) M/%&

&"#$%& /()*+#(,"H ;#>$" N +"E0+%) %&" +")*$%) 0F ,03E#+/)0( 0F 3"#() %")%) >7 E+0=/)/0( 0F &"#$%& /()*+#(,"

#(- /(-*)%+7 ,&#+#,%"+/)%/,)H U( #="+#I"@ #) "TE",%"-@ G+3) M/%& (0 &"#$%& /()*+#(," &/+" # &/I&"+

E+0E0+%/0( 0F E#+%L%/3" "3E$07"") %&#( G+3) M/%& &"#$%& /()*+#(," P,0$*3() CL?RH '( %&" 7"#+ 0F %&"

&0*)/(I ,+/)/)@ %&" )&#+" 0F M0+S"+) &/+"- %&#% #+" E#+%L%/3" -",+"#)") /( G+3) M/%& &"#$%& /()*+#(,"

PF+03 _KHAQ /( ABBK %0 __HBQ /( ABBNR@ M&/$" /( G+3) M/%&0*% &"#$%& /()*+#(," $#+I"+ E+0E0+%/0( 0F ("M

&/+") #+" E#+%L%/3" M0+S"+) PF+03 ?DHdQ /( ABBK %0 ??HdQ /( ABBNRH ;&")" %+"(-) #+" ")E",/#$$7 E+03/("(%

F0+ G+3) /( /(-*)%+/") M&"+" +"$#%/0(#$ ,0(%+#,%/(I 3#%%"+) 30+"V /( /(-*)%+/") M/%& &/I&"+ G+3L)E",/G,

%+#/(/(I (""-)@ %&" )&#+" 0F ("M &/+") %&#% #+" E#+%L%/3" "3E$07"") -",+"#)"- F+03 _AHAQ /( ABBK %0

DKHBQ /( ABBN F0+ G+3) M/%& &"#$%& /()*+#(,"@ M&/$" G+3) M/%&0*% &"#$%& /()*+#(," &/+"- # $#+I"+ )&#+"

0F E#+%L%/3" M0+S"+) /( ABBN P?AHNQR %&#( /( ABBK P_NHKQRH 2#3" E#%%"+() &0$- F0+ G+3) /( /(-*)%+/")

M/%& &/I&"+ %#)S -/),+"%/0(H U="+#$$@ ,0()/)%"(% M/%& %&" +"$#%/0(#$ ,0(%+#,%/(I "TE$#(#%/0(@ %&" %+"(-)

/(-/,#%" -",+"#)"- &/+/(I 0F E#+%L%/3" "3E$07"") /( G+3) M/%& &"#$%& /()*+#(," -*+/(I %&" &0*)/(I ,+/)/)H

2"E#+#%/0( E#%%"+() 0F %&" M0+SF0+," )&0*$- "T&/>/% $0M"+ +#%" 0F $#70O) /( G+3) M/%& &"#$%& /()*+#(,"H

10$*3() KLCB +"E0+% %&" -/O"+"(,") /( 3"#() F0+ %&" )&#+" 0F "3E$07"") M&0 $"F% %&"/+ G+3) /( ABBKL

ABCB E"+/0-H '( ABBK@ AdHA Q 0F "3E$07"") /( G+3) M/%& &"#$%& /()*+#(," M"+" $0(I"+ M0+S/(I /( %&"/+

+")E",%/=" G+3) >7 ABBd@ ,03E#+"- %0 AbHAQ 0F "3E$07"") /( G+3) M/%&0*% &"#$%& /()*+#(," P,0$*3( KRH

;&" -/O"+"(," /( 3"#() /) (0% )/I(/G,#(%H !0M"="+@ /( ABBN@ %&" -/O"+"(," /( )"E#+#%/0() /(,+"#)"-@ -*"

%0 G+3) M/%& (0 &"#$%& /()*+#(," $"%%/(I I0 0F $#+I"+ E+0E0+%/0( 0F %&"/+ M0+SF0+," PDdHNQ ,03E#+"- %0

D_HDQ /( G+3) M/%& &"#$%& /()*+#(,"o,0$*3( NRH ;&" E#%%"+() #+" "="( )%+0(I"+ /( /(-*)%+/") M/%& &/I&"+

G+3L)E",/G, %+#/(/(I #(- I+"#%"+ %#)S -/),+"%/0(H ;&")" %+"(-) /(-/,#%" %&#% M&/$" %&" &0*)/(I ,+/)/)

+")*$%"- /( # I"("+#$ /(,+"#)" /( -0M()/9/(I@ G+3) %&#% -0 (0% E+0=/-" &"#$%& /()*+#(," $"- %&" /(,+"#)"H

U="+#$$@ %&" #(#$7)/) 0F M0+SF0+," ,03E0)/%/0( -7(#3/,) )*II")%) %&#% ,0()/)%"(% M/%& +"$#%/0(#$ ,0(L

%+#,%/(I@ G+3) %&#% E+0=/-" &"#$%& /()*+#(," )&/"$- M#I") >7 3#(#I/(I %&"/+ M0+SF0+," ,03E0)/%/0(o%&"7

&/+" F"M"+ E#+%L%/3" M0+S"+) #(- -0M()/9" $")) -*+/(I ",0(03/, -0M(%*+()H

AA



H<5#)%$ I&"2) P A)%)J

K;>; @)&2$A 35#=%&5') &5- 4%9 ,=$',9)#

K;>;:; 1,5-3$3,5&2 ',%%)2&$3,5#

W" E+0,""- >7 "TE$0+/(I %&" ,0(-/%/0(#$ +"$#%/0()&/E >"%M""( &"#$%& /()*+#(," #(- G+3 E"+F0+3#(,"H

<0%" %&#% /( %&/) )",%/0( M" -0 (0% /(%"(- %0 ")%#>$/)& # ,#*)#$ +"$#%/0( >"%M""( %&" E+0=/)/0( 0F

&"#$%& /()*+#(," #(- G+3 E"+F0+3#(,"H '()%"#-@ 0*+ I0#$ /) %0 "TE0)" # +0>*)% +"$#%/0( >"%M""( G+3

,&#+#,%"+/)%/,)gE+0-*,%/=/%7@ E+0G%#>/$/%7@ I+0M%&@ "3E$07"" %*+(0="+@ #(- /(=")%3"(% /( E&7)/,#$ ,#E/%#$g

#(- %&" E+0=/)/0( 0F &"#$%& /()*+#(,"H !#=/(I -0,*3"(%"- %&")" +"$#%/0()@ M" %&"( E+0,""- %0 "T#3/("

,#*)#$ +"$#%/0()&/E) >7 *%/$/9/(I #( /()%+*3"(%#$ =#+/#>$") #EE+0#,&H ;#>$" b E+")"(%) %&" 3#/( +"$#%/0(L

)&/E) /( 0*+ -#%#H W" F0,*) 0( $#>0+ E+0-*,%/=/%7 P)#$") E"+ "3E$07""R@ E+0G% P(0+3#$/9"- >7 (*3>"+

0F "3E$07"")@ F0+ ,$#+/%7 0F E+")"(%#%/0(R@ "3E$073"(% I+0M%& #(- %*+(0="+ P%&" )*3 0F ("M #(- -"L

E#+%/(I "3E$07"") 0="+ $#II"- %0%#$ (*3>"+ 0F "3E$07"")R@ #(- /(=")%3"(% /( E&7)/,#$ ,#E/%#$H 4 ,$"#+

E#%%"+( "3"+I")H 5/+3) M/%& &/I&"+ $#>0+ E+0-*,%/=/%7@ E+0G%)@ #(- E&7)/,#$ /(=")%3"(%@ >*% M/%& $0M"+

"3E$073"(% I+0M%& #(- "3E$07"" %*+(0="+@ #+" 30+" $/S"$7 %0 E+0=/-" &"#$%& /()*+#(,"H

10$*3() CLD E+")"(% %&" +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- $#>0+ E+0-*,%/=/%7H 10$*3( C E+")"(%)

")%/3#%") F+03 # E00$"-LUc2 )E",/G,#%/0(H 5/+3) %&#% 0O"+ &"#$%& /()*+#(," I"("+#%" 0( #="+#I" ADQ

30+" )#$") E"+ "3E$07""H '( ,0$*3( A@ M" ,0(%+0$ F0+ G+3 GT"- "O",%)H ;&/) ")%/3#%" -+0E) )*>)%#(L

%/#$$7 %0 NQ >*% +"3#/() )/I(/G,#(%H 10$*3( D "TE$0/%) 0($7 >"%M""(LG+3 =#+/#%/0( %0 I"("+#%" # $#>0+L

E+0-*,%/=/%7 -/O"+"(%/#$ 0F ADQ >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& >"("G%)H

10$*3() _ %0 K E+")"(% %&" )#3" #(#$7)/) F0+ E+0G%)H ;&" I"("+#$ E#%%"+( )&0M) %&#% #$%&0*I& G+3)

M/%& &"#$%& /()*+#(," #+" 30+" E+0G%#>$" %&#( G+3) M/%& (0 &"#$%& /()*+#(,"@ &/I&"+ M#I") #(- >"%M""(L

G+3 =#+/#%/0( #+" %&" E+/3#+7 -+/="+) 0F %&/) -/O"+"(,"H X00$"-LUc2 ")%/3#%") /3E$7 # CH?Q E+0G%

-/O"+"(," >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," P,0$*3( _RH ;&/) -/O"+"(," -+0E) %0 CHCQ

M&"( ,0(%+0$$/(I F0+ G+3 GT"- "O",%) P,0$*3( ?R #(- %0 #>0*% AQ /( >"%M""(LG+3 ")%/3#%/0( P,0$*3(

KRH ;&")" +")*$%) -0,*3"(% # )%+0(I E0)/%/=" +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- $#>0+ E+0-*,%/=/%7@

#(- # M"#S"+ +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- E+0G%#>/$/%7H

W" E+0,""- ("T% %0 "TE$0+" %&" +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- "3E$073"(% I+0M%& #(-

%*+(0="+H 10$*3() dLb E+")"(% %&" +")*$%) F0+ "3E$073"(% I+0M%&H ;&" +")*$%) /(-/,#%" # )%+0(I ("I#%/="

+"$#%/0( >"%M""( &"#$%& /()*+#(," #(- I+0M%&H ;&" ,0"e,/"(% ")%/3#%") 0( &"#$%& /()*+#(," #+" (0% ="+7

)"()/%/=" %0 %&" )E",/G, ")%/3#%/0( 3"%&0- #(- /3E$7 I+0M%& +#%") F0+ G+3) M/%& &"#$%& /()*+#(,"H ;&")"

I+0M%& +#%") #+" #>0*% CBQ $0M"+ %&#( %&" I+0M%& +#%") 0F G+3) M/%& (0 &"#$%& /()*+#(,"H ;&/) +")*$% /)

,"(%+#$ /( 0*+ #(#$7)/) >",#*)" /% )&0M) %&" =0$*(%#+7 E+0=/)/0( 0F &"#$%& /()*+#(," /) )*>)%#(%/#$$7 $"))

$/S"$7 F0+ &/I&LI+0M%& G+3)H 10$*3() CBLCA E+")"(% %&" +")*$%) F0+ "3E$07"" %*+(0="+g# S"7 3"#)*+" 0F

AD



G+3 )%#>/$/%7H 2/3/$#+ %0 %&" *(,0(-/%/0(#$ ,0++"$#%/0( F+03 ;#>$" D@ M" G(- )*>)%#(%/#$$7 $")) %*+(0="+

F0+ &"#$%& /()*+#(," G+3)H

c#)%$7@ ,0$*3() CDLC? "T#3/(" %&" +"$#%/0( >"%M""( &"#$%& /()*+#(," E+0=/)/0( #(- E&7)/,#$ /(=")%3"(%

"TE"(-/%*+")H ;&" ")%/3#%"- ,0"e,/"(% 0( %&" &"#$%& -*337 =#+/#>$" /( E00$"- Uc2 ")%/3#%/0( /) $#+I"

#(- )/I(/G,#(%@ /(-/,#%/(I I+"#%"+ /(=")%3"(% >7 G+3) %&#% E+0=/-" &"#$%& /()*+#(," P10$*3( CDRH ;&"

")%/3#%") #+" )3#$$"+ /( M/%&/(LG+3 #(- >"%M""(LG+3 )E",/G,#%/0() >*% +"3#/( E0)/%/=" #(- )/I(/G,#(%

P,0$*3() C_ #(- C?RH U="+#$$@ %&")" +")*$%) )*II")% %&#% G+3) %&#% E+0=/-" &"#$%& /()*+#(," /(=")% /(

E&7)/,#$ ,#E/%#$ #% # +#%" %&#% /) ,$0)" %0 _BQ &/I&"+ %&#( G+3) %&#% -0 (0% E+0=/-" &"#$%& /()*+#(,"H ;&/)

E#%%"+( &#) )"="+#$ E0))/>$" "TE$#(#%/0()H 5/+3) %&#% E+0=/-" &"#$%& /()*+#(," %7E/,#$$7 #%%+#,% M0+S"+)

M/%& &/I&"+ &*3#( ,#E/%#$H ;0 %&" "T%"(% %&#% E&7)/,#$ ,#E/%#$ #(- &*3#( ,#E/%#$ #+" ,03E$"3"(%) P>"%%"+

3#,&/(") #+" 30+" E+0-*,%/=" M&"( >"%%"+ M0+S"+) 0E"+#%" %&"3R@ M" M0*$- "TE",% &/I&"+ /(=")%3"(%

F0+ )*,& G+3)H 4(0%&"+ "TE$#(#%/0( /) %&#% /F G+3) E+0=/-/(I &"#$%& /()*+#(," #+" 30+" ,0()%+#/("- /(

%&"/+ #>/$/%7 %0 I+0M@ /(=")%/(I /( E&7)/,#$ ,#E/%#$ 3#7 >" # )0*+," 0F &/I&"+ E+0-*,%/=/%7 #(- E+0G%#>/$/%7

Pa#+/,#(0@ c"$#+I"@ #(- \#( .""("(@ ABCARHC?

H<5#)%$ I&"2) Q A)%)J

W" E+0,""- ("T% %0 ")%/3#%" %&" (0(LE#+#3"%+/, +"$#%/0()&/E >"%M""( &"#$%& /()*+#(," #(- G+3

0*%,03")H ;#>$" CB E+")"(%) %&" +")*$%)H W" ")%/3#%" %&" +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- %&"

#>0=" G=" G+3 3"#)*+") *)/(I # %M0L)%#I" E+0E"()/%7L),0+"L3#%,&/(I ")%/3#%0+)H ;&" ")%/3#%/0( /)

,+0))L)",%/0(#$ F0+ %&" $#)% 7"#+ G+3) #EE"#+ /( %&" )#3E$"H '( %&" G+)% )%#I"@ M" ")%/3#%" %&" $/S"$/&00-

%&#% # G+3 0O"+) &"#$%& /()*+#(,"H W" ,0(%+0$ F0+ "3E$073"(%@ #="+#I" M#I")@ 7"#+ 0F /(,0+E0+#%/0(

P%&" &/+/(I 7"#+ 0F %&" 30)% %"(*+"- "3E$07""R@ #(- # ,03E$"%" )"% 0F )%#%" #(- /(-*)%+7 -*33/") F0+

%&+""L-/I/% 2'1 ,0-")H

;&" (0(LE#+#3"%+/, ")%/3#%") #+" )/3/$#+ %0 %&0)" 0>%#/("- F+03 %&" E#+#3"%+/, ")%/3#%/0(H 6/O"+L

"(,") >"%M""( G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(," E+0=/)/0() #+" )/I(/G,#(% /( #$$ )E",/G,#%/0() F0+ %&"

"(%/+" )#3E$"H 2E$/%%/(I %&" )#3E$" >7 3"-/#( "3E$073"(% +")*$%) /( )3#$$ #(- /()/I(/G,#(% -/O"+"(,")

/( %&" E+0G% 30-"$ P,0$*3() ? #(- KR@ ,0()/)%"(% M/%& M"#S"+ +")*$%) F0+ E+0G% /( %&" 3#/( +")*$%)H

H<5#)%$ I&"2) :R A)%)J

'( #--/%/0( %0 %&")" #(#$7)")@ M" +"E"#%"- #$$ ")%/3#%/0() P>0%& E#+#3"%+/, #(- (0(LE#+#3"%+/,R M/%&

"T%+"3" ,&#(I") /( )#$") #) # G+3 0*%,03" %0 F*+%&"+ I#*I" %&" -/O"+"(,") /( %"+3) 0F )%#>/$/%7 >"%M""(

G+3) M/%& #(- M/%&0*% &"#$%& /()*+#(,"H W" -"G("- #( "T%+"3" -+0E /( )#$") #) # -*337 "J*#$ %0 C /F #

C?W" +"E$/,#%" #$$ %&" ")%/3#%/0() F0+ # )#3E$" 0F )3#$$"+ G+3) PM/%& ?B 0+ F"M"+ "3E$07"")R #(- G(- %&" )#3" +")*$%)H

A_



G+3 "TE"+/"(,") DBQ 0+ 30+" -",+"#)" /( )#$")H 2/3/$#+$7@ #( "T%+"3" /(,+"#)" /( %&" )#$") -*337 "J*#$)

C /F )#$") Y*3E >7 DBQ 0+ 30+"H W" -0 (0% +"E0+% %&" -"%#/$"- +")*$%) /( # %#>$"H

W" %&"( ,&",S %&" )"()/%/=/%7 0F 0*+ +")*$%) %0 G+3 )/9" #(- #I" 0*%$/"+) >7 "T,$*-/(I %&" )3#$$")%

#(- $#+I")% G+3) >7 (*3>"+ 0F "3E$07"") P%0E #(- >0%%03 ?Q 0F %&" "3E$073"(% )/9" -/)%+/>*%/0(R #(-

0$-")% G+3) P%0E ?Q 0F %&" G+3 #I" -/)%+/>*%/0(R #(- G(- %&#% 0*+ +")*$%) +"3#/( +0>*)% /( "#,& ,#)"H

U="+#$$@ M" G(- )%+0(I "=/-"(," %&#% E+0=/)/0( 0F &"#$%& /()*+#(," /) #))0,/#%"- M/%& # $0M"+ $/S"$/&00-

0F #( "T%+"3" -+0E 0+ "T%+"3" /(,+"#)" /( )#$")H ;&/) E#%%"+( /) ,0()/)%"(% M/%& %&" 3#/( +")*$%)gG+3)

%&#% E+0=/-" &"#$%& /()*+#(," %0 %&"/+ "3E$07"") #+" 30+" )%#>$" /( %"+3) 0F "3E$073"(%@ I+0M%&@ #(-

,&#(I") /( )#$") %&#( G+3) %&#% -0 (0% E+0=/-" &"#$%& /()*+#(,"H '( %&" ("T% )",%/0(@ M" "TE$0+" %&")"

+"$#%/0()&/E) F*+%&"+ %0 -"%"+3/(" /3E0+%#(% E"+F0+3#(," /3E$/,#%/0() 0F &"#$%& /()*+#(," E+0=/)/0(H

K;>;>; <5#$%=9)5$&2 F&%3&"2) )#$39&$3,5

W" ("T% E+0,""- %0 /(=")%/I#%" %&" ,#*)#$ +"$#%/0()&/E >"%M""( &"#$%& /()*+#(," E+0=/)/0( #(- E"+F0+L

3#(,"H U*+ #EE+0#,& &"+" /) %0 ,03E#+" %&" E"+F0+3#(," 0*%,03") 0F G+3) %&#% E+0=/-" &"#$%& /()*+#(,"

M/%& %&" E"+F0+3#(," 0*%,03") 0F G+3) %&#% -0 (0% E+0=/-" &"#$%& /()*+#(," >*% M0*$- &#=" E+0=/-"- /%

/F )03" "T0I"(0*) ,0(-/%/0() M"+" ,&#(I"-H ;&/) ,03E#+/)0( /) S(0M( #) # $0,#$ #="+#I" %+"#%3"(% "O",%

P'3>"() #(- 4(I+/)%@ Cbb_RH

U*+ /()%+*3"(% /( %&/) #(#$7)/) /) )%#%"L$"="$ 3#+I/(#$ /(,03" %#T +#%")H W" *)" -0$$#+LM"/I&%"-

3#+I/(#$ %#T +#%") #) ,#$,*$#%"- >7 %&" <8].h) 3/,+0",0(03/, ;4v2'Z 30-"$ F+03 /(-/=/-*#$L$"="$

-#%# F0+ # )#3E$" 0F :H2H %#TE#7"+)HCK ;&")" #((*#$ )%#%"L$"="$ 3#+I/(#$ %#T +#%") ,#E%*+" %&" ,03E$"T/%7

0F "#,& )%#%"h) %#T +*$") #(- /(,0+E0+#%" ,&#(I") /( %#T $#M) /( "#,& 7"#+H ;&" #="+#I" 3#+I/(#$ %#T +#%"

F0+ %&" "(%/+" )#3E$" /) _HKBQ #(- %&" 3"-/#( /) #% ?HDDQH ;&"+" /) )*>)%#(%/#$ =#+/#%/0( /( %#T +#%")

#,+0)) )%#%")H 50+ "T#3E$"@ /( ABBK@ ;"(("))""h) 3#+I/(#$ +#%") M#) BHAKQ #(- U+"I0( &#- 0(" 0F %&"

&/I&")% +#%") #% NHD?QH ;&" +#%") #$)0 ,&#(I" 0="+ %/3"V >7 ABCB@ %&" 3#+I/(#$ %#T +#%") /( ;"(("))""

/(,+"#)"- %0 BHAdQ #(- %0 NHdBQ /( U+"I0(H

;&" :(/%"- 2%#%") %#T ,0-" &"#=/$7 )*>)/-/9") "3E$07"+ E+0=/)/0( 0F &"#$%& /()*+#(," >7 "T,$*-/(I %&"

,0)%) 0F "3E$07"+LE+0=/-"- &"#$%& /()*+#(," F+03 /(-/=/-*#$ %#T#>$" /(,03"H ]3E$07"+LE+0=/-"- &"#$%&

/()*+#(," %#T >"("G% /) %&" >/II")% %#T "T,$*)/0( /( %&" :(/%"- 2%#%")@ M&/,& F0+ "T#3E$"@ /( ABBd ,0)%

%&" ;+"#)*+7 #( ")%/3#%"- fA_K >/$$/0( #((*#$$7 /( F0+"I0(" +"="(*") F+03 E#7+0$$ #(- /(-/=/-*#$ %#T")@

F#+ "T,""-/(I F"-"+#$ )E"(-/(I 0( Z"-/,#/- P[0/(% 1033/%%"" 0( ;#T#%/0(@ ABBNRH ;&" %#T )*>)/-7 0F

"3E$07"+LE+0=/-"- &"#$%& /()*+#(," $0M"+) %&" E+/," 0F # -0$$#+ 0F &"#$%& /()*+#(," >7 %&" 3#+I/(#$ %#T

+#%" F#,"- >7 %&" M0+S"+H X*% -/O"+"(%$7@ %&" ,0)% 0F # -0$$#+h) M0+%& ,0="+#I" 0F &"#$%& /()*+#(," %0

CK50+ 30+" /(F0+3#%/0( #>0*% <8].h) ;4v2'Z@ E$"#)" )"" 5""(>"+I #(- 10*%%) PCbbDRH ;&" -#%# /) #,,"))/>$" #%V
MMMH(>"+H0+Ii%#T)/3

A?



%&" M0+S"+ /) (0% 0(" -0$$#+@ >*% 0(" -0$$#+ 3/(*) %&" %#T %&#% &" 0+ )&" M0*$- E#7 0( %&#% -0$$#+ /F /%

M"+" +","/="- #) M#I") /()%"#-H ;&*)@ %&" I+"#%"+ %&" )*>)/-7@ %&" $#+I"+ %&" "TE",%"- /(,+"#)" /( &"#$%&

/()*+#(," E*+,&#)" #(- &/I&"+ %&" E+0E"()/%7 0F G+3) %0 0O"+ &"#$%& /()*+#(," >"("G%)H

;#T )*>)/-7 #-=#(%#I") 0F "3E$07"+L)E0()0+"- &"#$%& /()*+#(," 0="+ /(-/=/-*#$$7LE*+,&#)"- &"#$%&

/()*+#(," #+" F*+%&"+ #3E$/G"- /( %&" F0$$0M/(I M#7)H 5/+)%@ >",#*)" "3E$07"+LE+0=/-"- &"#$%& /()*+#(,"

E+"3/*3) #+" -"-*,%"- E+"L%#T@ %&" %#T#>$" /(,03" F0+ F"-"+#$ #(- )%#%" /(,03" %#T")@ 20,/#$ 2",*+/%7@

#(- Z"-/,#+" %#T") /) +"-*,"-H 2",0(-@ #$%&0*I& /(-/=/-*#$$7 E*+,&#)"- /()*+#(," ,0)%) ,#( >" -"-*,%"-

#) /%"3/9"- 3"-/,#$L"TE"()" -"-*,%/0() F+03 #-Y*)%"- I+0)) /(,03"@ /% /) # $")) #-=#(%#I"0*) #$%"+(#%/="

%0 -/+",% #-Y*)%3"(%) %&+0*I& "3E$07"+LE+0=/-"- &"#$%& /()*+#(," E+"3/*3)H ;&/+-@ "3E$07"+) #+" 0F%"(

#>$" %0 I"% $0M"+ E+"3/*3 +#%") M/%& $#+I"+ I+0*E +/)S E00$) %&#( /(-/=/-*#$) )""S/(I (0(LI+0*E &"#$%&

/()*+#(,"H 5/(#$$7@ "3E$07"+) %7E/,#$$7 E#7 # E0+%/0( 0F /()*+#(," E+"3/*3) F0+ "3E$07"")@ M&/,& 3#S")

"(+0$$/(I /( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," E0$/,/") 30+" #EE"#$/(I %&#( E*+,&#)/(I /(-/=/-*#$$7H

;&*) &/I&"+ /(-/=/-*#$ /(,03" %#T +#%") /3E$7 #( /(,+"#)"- $/S"$/&00- 0F E*+,&#)/(I "3E$07"+LE+0=/-"-

&"#$%& /()*+#(,"H

;#T #-=#(%#I") )%"33/(I F+03 "3E$07"+LE+0=/-"- &"#$%& /()*+#(," )/I(/G,#(%$7 #O",% %&" E+0E"()/%7

0F G+3) %0 0O"+ &"#$%& /()*+#(,"H 2%*-/") 0( %&" "O",%) 0F %#T )*>)/-/") 0( %&" G+3 -",/)/0( %0 E+0=/-"

&"#$%& /()*+#(," *)" %&" -/O"+"(," /( 3#+I/(#$ %#T +#%") #) %&" 3#/( )0*+," 0F =#+/#%/0( #(- ")%/3#%"

%&" E+/," "$#)%/,/%7 0F "3E$07"+ E+0=/)/0( 0F &"#$%& >"("G%)H .07#$%7 PABBBR *)") # ,+0))L)%#%" =#+/#%/0( /(

3#+I/(#$ %#T +#%") %0 ")%/3#%" %&" "$#)%/,/%7 0F G+3)h /()*+#(," 0O"+/(I #% LBHKH 2/3/$#+$7@ a+*>"+ PABBCR

*)") %&" 1*++"(% X0E*$#%/0( 2*+="7 P1X2R %0 G(- %&" "$#)%/,/%7 0F G+3 0O"+/(I &"#$%& /()*+#(," M/%&

+")E",% %0 %#T") /) LBHdH 80%& )%*-/") )*II")% %&#% %#T") #+" /3E0+%#(% -"%"+3/(#(% 0F %&" -",/)/0( 0F

G+3) %0 0O"+ &"#$%& /()*+#(,"H :)/(I -#%# F+03 1#(#-#@ 5/(S"$)%"/( PABBAR G(-) %&#% # +"-*,%/0( /(

%#T )*>)/-7 %0 "3E$07"+LE+0=/-"- &"#$%& /()*+#(," -",+"#)"- %&" "3E$07"+ E+0=/)/0( 0F &"#$%& /()*+#(,"

>7 CbQ@ M&/,& ,0++")E0(-) %0 "$#)%/,/%7 0F "3E$07"+ E+0=/)/0( 0F &"#$%& /()*+#(," M/%& +")E",% %0 %&"

k%#T E+/,"kCd 0F LBH?H '3E0+%#(%$7@ )&" G(-) %&#% %&" -",+"#)" /( %&" E+0=/)/0( 0F &"#$%& /()*+#(," >7

"3E$07"+) /) 3#/($7 -+/="( >7 )3#$$ G+3)V %&" +"-*,%/0( /( &"#$%& /()*+#(," E+0=/)/0( >7 G+3) M/%& $"))

%&#( AB "3E$07"") /) AKQ ,03E#+"- %0 0($7 dQ +"-*,%/0( /( G+3) M/%& 30+" %&#( ?BB "3E$07"")H ;&/)

+")*$% )*II")%) %&#% )3#$$ G+3) #+" 30+" )"()/%/=" %0 ,&#(I") /( %#T )*>)/-/") %0 "3E$07"+LE+0=/-"- &"#$%&

/()*+#(," %&#( $#+I" G+3)H 2/3/$#+$7@ a+*>"+ #(- c"%%#* PABB_R "T#3/(" %&" )"()/%/=/%7 0F "3E$07"+

E+0=/)/0( 0F &"#$%& /()*+#(," %0 =#+/#%/0() /( s%#T E+/,"t 0F &"#$%& /()*+#(," /( %&" :2 #(- G(- %&#%

,03E#+"- M/%& $#+I" #(- 3"-/*3L)/9" G+3)@ %&" "$#)%/,/%7 0F /()*+#(," 0O"+/(I) /( )3#$$ >*)/("))") PM/%&

F"M"+ %&#( CBB "3E$07"")R /) )/9"#>$" #% LBHdH '( E#+%/,*$#+@ %&"7 G(- %&#% 3*,& 0F %&" +")E0()" %0 %#T")

Cd;&" k%#T E+/,"k /) -"G("- #) %&" "3E$07"" ,0)% 0F 0(" -0$$#+ /( "3E$07"+LE+0=/-"- &"#$%& /()*+#(," E+"3/*3 /( %"+3)
0F F0+"I0(" #F%"+L%#T ,0()*3E%/0(H 6*" %0 %#T "T,$*)/0()@ %&/) E+/," /) %7E/,#$$7 $")) %&#( 0("H

AK



/) /( "3E$07"+ E+0=/)/0( 0F &"#$%& /()*+#(,"@ M/%& +"$#%/="$7 30-")% ,&#(I" /( "3E$07"" #,,"E%#(," #(-

"(+0$$3"(% /( >"("G%)H

'( #--/%/0( %0 %&" /()%+*3"(% >"/(I ,0++"$#%"- M/%& %&" =#+/#>$" /% /) /()%+*3"(%/(I F0+ PG+3 E+0=/)/0(

0F &"#$%& /()*+#(,"R@ %&" /()%+*3"(%#$ =#+/#>$" #EE+0#,& +"J*/+") %&" /()%+*3"(% %0 >" *(,0++"$#%"- M/%&

%&" -"E"(-"(% =#+/#>$" PG+3 E"+F0+3#(,"RH ;&"+" /) (0 "=/-"(," %0 )*II")% %&#% )%#%"L$"="$ 3#+I/(#$

/(,03" %#T +#%") M0*$- ,0++"$#%" M/%& G+3 E"+F0+3#(,"H '( 0*+ )#3E$"@ %&" ,0++"$#%/0() >"%M""( G+3

E"+F0+3#(," 3"#)*+") #(- 3#+I/(#$ %#T +#%") #+" ("I$/I/>$" #(- /()/I(/G,#(%H ;&*) %&" 3#+I/(#$ /(,03"

%#T +#%" 3"#)*+" /) # I00- /()%+*3"(% /( 0*+ )"%%/(I F0+ %&" E+0=/)/0( 0F &"#$%& /()*+#(," >7 G+3)@ >",#*)"

/(,03" %#T") -/+",%$7 /3E#,% G+3 E+0=/)/0( 0F &"#$%& /()*+#(," >"("G%) P")E",/#$$7 /( )3#$$ G+3)R >*% -0

(0% )7)%"3#%/,#$$7 ,0++"$#%" M/%& G+3 E"+F0+3#(,"H

;&" /()%+*3"(%#$ =#+/#>$") #EE+0#,& ")%/3#%") %&" #="+#I" "O",% 0F &"#$%& /()*+#(," E+0=/)/0( 0(

G+3 0*%,03") F0+ %&" G+3) %&#% E+0=/-" &"#$%& /()*+#(," >",#*)" 0F %#T #-=#(%#I") >*% M0*$- (0% &#="

E+0=/-"- /% 0%&"+M/)"H ;&/) )*>)#3E$" "T,$*-") %&0)" G+3) %&#% M0*$- &#=" E+0=/-"- &"#$%& /()*+#(,"

+"I#+-$")) 0F =#+/#%/0() /( %#T +#%") P#$M#7)L%#S"+)R #(- %&0)" G+3) %&#% #+" (0% #>$" %0 -*" %0 )03"

"T0I"(0*) +"#)0()o*(#=#/$#>/$/%7 0F /()*+#(,"@ F0+ /()%#(," P("="+L%#S"+)Rg+"I#+-$")) 0F %&"/+ M/$$/(I("))

%0 E+0=/-" )*,& >"("G%) P4(I+/)%@ '3>"()@ #(- .*>/(@ CbbKRH '( 0%&"+ M0+-)@ %&" $0,#$ #="+#I" %+"#%3"(%

"O",% /) %&" #="+#I" "O",% 0F &"#$%& /()*+#(," E+0=/)/0( 0( G+3 0*%,03") F0+ %&0)" G+3) M&0)" %+"#%3"(%

)%#%*) PE+0=/)/0( 0F &"#$%& /()*+#(,"R ,#( >" ,&#(I"- >7 %&" %#T +#%"H ;&" ")%/3#%"- ,0"e,/"(% /) %&"

,#*)#$ "O",% 0F %&" &"#$%& /()*+#(," E+0=/)/0( 0( %&" 0*%,03" =#+/#>$"@ #(- ,#( >" /(%"+E+"%"- #) %&" +#%/0

0F %&" ,0++"$#%/0( 0F G+3 0*%,03") %0 %&" %#T =#+/#>$" %0 %&" ,0++"$#%/0( 0F %&" &"#$%& /()*+#(," E+0=/)/0(

-*337 M/%& %&" %#T =#+/#>$" P4(I+/)% #(- X/),&S"@ ABBNRH

;#>$" CC E+")"(%) %&" +")*$%) 0F %&" /()%+*3"(%#$ =#+/#>$") ")%/3#%/0( 0( =#+/0*) G+3 0*%,03")H 8"L

,#*)" 0*+ "(-0I"(0*) =#+/#>$" F0+ &"#$%& /()*+#(," E+0=/)/0( /) >/(#+7@ M" *%/$/9" X+0>/% ")%/3#%/0( /( %&"

G+)%L)%#I" 30-"$ #(- 3#T/3*3L$/S"$/&00- ")%/3#%/0( /( %&" )",0(-L)%#I" 30-"$ F0+ 30+" E+",/)" ")%/3#L

%/0(H 50+ "#,& )E",/G,#%/0(@ M" +"E0+% %&" ")%/3#%"- ,0"e,/"(%) 0( %&" /()%+*3"(% F+03 %&" G+)%L)%#I"

30-"$ #(- )&0M %&#% #$$ #+" E0)/%/=" #(- )/I(/G,#(%@ /(-/,#%/(I &/I& ,0++"$#%/0( >"%M""( %&" %#T +#%" #)

#( /()%+*3"(% #(- %&" &"#$%& -*337 #) %&" "(-0I"(0*) =#+/#>$"H '( %&" )",0(- )%#I"@ M" ,0(%+0$ F0+ G+3

)/9"@ #="+#I" M#I")@ )%#%"L$"="$ =#+/#>$") )*,& #) a6X E"+ ,#E/%# #(- E0E*$#%/0(@ #(- /(,$*-" /(-*)%+7

#(- 7"#+ GT"- "O",%)H ;&" W#$- %")% )%+0(I$7 +"Y",%) %&" (*$$ 0F %&" &"#$%&L/()*+#(,"LE+0=/)/0( =#+/#>$"

>"/(I "T0I"(0*)H

10$*3() C #(- A +"E0+% '\ ")%/3#%/0( +")*$%) F0+ $#>0+ E+0-*,%/=/%7 /( E00$"- #(- M/%&/(LG+3 ")%/3#L

%/0()@ +")E",%/="$7H ;&" ")%/3#%"- ,0"e,/"(%) 0( &"#$%& -*337 #+" E0)/%/=" #(- )/I(/G,#(%@ )*II")%/(I

#>0*% DdQ 30+" )#$") E"+ "3E$07"" /( G+3) %&#% E+0=/-" &"#$%& /()*+#(,"H <"T%@ M" ")%/3#%" %&" "O",%

0F &"#$%& /()*+#(," E+0=/)/0( 0( G+3 E+0G%)@ #(- G(- E0)/%/=" #(- )/I(/G,#(% ")%/3#%") 0( %&" &"#$%&

Ad



/(-/,#%0+ =#+/#>$"@ M/%& )%+0(I"+ "O",%) /( %&" >"%M""(LG+3) )E",/G,#%/0( P,0$*3() DL_RH 5/+3) %&#% E+0L

=/-" &"#$%& /()*+#(," I"("+#%" 0="+ DQ 30+" /( E+0G%) %&#( G+3) %&#% -0 (0% E+0=/-" &"#$%& /()*+#(,"

>"("G%) %0 %&"/+ "3E$07"")H 10$*3() ?LN E+")"(% %&" ("I#%/=" #(- )/I(/G,#(% "O",%) M" G(- 0F &"#$%&

/()*+#(," 0( "3E$073"(% I+0M%& #(- %*+(0="+H !"#$%& /()*+#(," G+3) I+0M #% # +#%" %&#% /) ABQ $0M"+

%&#( %&#% 0F (0L/()*+#(," G+3)H !"#$%& /()*+#(," G+3) &#=" # )/3/$#+ $0M"+ +#%" 0F "3E$07"" %*+(0="+H

4) # +0>*)%(")) ,&",S@ M" ")%/3#%" %&" )#3" )E",/G,#%/0() 0( # )#3E$" M/%&0*% 0$-")% G+3) P/(

%&" %0E ?Q 0F %&" G+3 #I" -/)%+/>*%/0(R #(- )"E#+#%"$7 0( # )#3E$" M/%&0*% )3#$$")% #(- $#+I")% G+3)

>7 "3E$073"(% )/9" P%0E #(- >0%%03 ?Q 0F %&" "3E$073"(% )/9" -/)%+/>*%/0(RH 4$$ E#%%"+() +"3#/(

*(,&#(I"-H

H<5#)%$ I&"2) :: A)%)J

;&" /()%+*3"(%#$ =#+/#>$") ")%/3#%/0( ,0(G+3) %&" E#%%"+() M" *(,0="+"- /( %&" +#M #(- ,0(-/%/0(#$

,0++"$#%/0()H W" G(- )%+0(I "=/-"(," 0F E0)/%/=" 0*%,03") #))0,/#%"- M/%& &"#$%& /()*+#(," E+0=/)/0(

P#) /(-/,#%"- >7 &/I&"+ )#$") E"+ "3E$07"" #(- E+0G%)R@ >*% #$)0 )*>)%#(%/#$$7 $0M"+ I+0M%&H ;&" 0="+#$$

)%#>/$/%7 /( G+3) M/%& &"#$%& /()*+#(," )*II")%) %&" ,0)%) #))0,/#%"- M/%& +"$#%/0(#$ ,0(%+#,%/(Ig/(F0+3#$

E+03/)") )""3 %0 >" >/(-/(I #(- ,0()%+#/(/(I %0 G+3 +/)SL%#S/(I ,#E#,/%7 #(- j"T/>/$/%7 F0+ +#E/- #-L

Y*)%3"(%)H ;&/) G(-/(I ,#( F*+%&"+ /(F0+3 %&" +"$#%/0(#$ ,0(%+#,%/(I %&"0+7 0( ,0(-/%/0() *(-"+ M&/,&

3#S/(I /3E$/,/% E+03/)") 3#7 >" )*>0E%/3#$H

M; 1,5'2=#3,5

;&/) E#E"+ )%*-/") %&" =0$*(%#+7 E+0=/)/0( 0F &"#$%& /()*+#(," /( )3#$$@ E+/=#%" 43"+/,#( G+3)H U*+ 3#/(

G(-/(I /) %&#% G+3) %&#% /(=")% /( &"#$%& /()*+#(," E+0I+#3)@ +"E+")"(%/(I AAQ 0F %&" )#3E$"@ #+" 30+"

$/S"$7 %0 -"="$0E +"$#%/0(#$ ,0(%+#,%) M/%& %&"/+ "3E$07"") #) /(-/,#%"- >7 M#I" )&/"$-/(IH :)/(I %&" ABBN

&0*)/(I ,+/)/) #) #( "T0I"(0*) )&0,S@ M" )&0M %&#% M&"+"#) G+3) M/%& (0 &"#$%& /()*+#(," E+0=/)/0()

$0M"+"- M#I") >7 A?Q@ %&" #="+#I" M#I") /( G+3) M/%& &"#$%& /()*+#(," -",$/("- >7 0($7 ?QH

W" E+0,""- %0 /(=")%/I#%" %&" ,#*)#$ +"$#%/0( >"%M""( &"#$%& /()*+#(," #(- 0*%,03")H :)/(I )%#%"L

$"="$ 3#+I/(#$ /(,03" %#T +#%") #) 0*+ /()%+*3"(%@ M" G(- # )/I(/G,#(% "O",% 0F &"#$%& /()*+#(," E+0=/)/0(

0( G+3 0*%,03")H 4$%&0*I& &"#$%& /()*+#(," /) #))0,/#%"- M/%& &/I&"+ E+0G%) #(- )#$") E"+ "3E$07"")@

/% /) #$)0 #))0,/#%"- M/%& $0M"+ I+0M%& #(- "3E$07"" %*+(0="+H U*+ G(-/(I) %&*) -0,*3"(% #( /3E0+%#(%

%+#-"0O #))0,/#%"- M/%& +"$#%/0(#$ ,0(%+#,%)V %&"7 3#7 $"#- %0 >"%%"+ E"+F0+3#(," /( %"+3) 0F E+0G%) #(-

E+0-*,%/=/%7@ >*% #% %&" )#3" %/3" -#3E"( I+0M%& 0EE0+%*(/%/")H ."$#%/0(#$ ,0(%+#,%) #+" ,0()/-"+"-

>*/$-/(I >$0,S) 0F /(F0+3#$ )%+*,%*+" /( 0+I#(/9#%/0() %&#% F#,/$/%#%" E+0,"))") M/%& I+"#%"+ "e,/"(,7@

>",#*)" %&"7 F0)%"+ &/I& ,033/%3"(%@ %+*)%@ #(- j"T/>/$/%7H 4) )*,&@ %&" #>/$/%7 %0 F0+3 #(- 3#/(%#/(

+"$#%/0(#$ ,0(%+#,%) /) /()%+*3"(%#$ F0+ -"="$0E/(I 0+I#(/9#%/0(#$ ,#E#>/$/%/")@ >",#*)" 3#(#I"+/#$ E+#,%/,")

AN



+"$7 &"#=/$7 0( /(F0+3#$ #I+""3"(%) #(- +"$#%/0(#$ ,0(%+#,%) Pa/>>0() #(- !"(-"+)0(@ ABCARH 4)/-" F+03

%&" #-=#(%#I") )*,& /(F0+3#$ E+0,"))") >+/(I@ ,&00)/(I %0 /(=")% /( +"$#%/0(#$ ,0(%+#,%) &#) /%) ,0)%) #)

M"$$g-"="$0E/(I ,#E#>/$/%/") %&#% +"$7 &"#=/$7 0( +"$#%/0(#$ ,0(%+#,%) /(,+"#)") %&" 0>$/I#%/0( 0F G+3) %0

%&"/+ "3E$07"")@ M&/,& ,#( ,0()%+#/( %&" #I/$/%7 #(- j"T/>/$/%7 0F G+3 +")E0()" %0 "T%"+(#$ %&+"#%) #(-

0EE0+%*(/%/")H ;&")" %+#-"0O) 3#7 "TE$#/( ,0(-/%/0() *(-"+ M&/,& %&" )%+#%"I/, /3E0+%#(," 0F +"$#%/0(#$

,0(%+#,%) /) 30+" )/I(/G,#(%H

U*+ )%*-7 )&"-) $/I&% 0( %&" "3"+I"(," 0F /(%"+(#$ $#>0+ 3#+S"%) P'cZ)R /( )3#$$ G+3)@ /( M&/,&

+")"#+,& )*II")%) /(F0+3#$ "3E$073"(% #I+""3"(%) -"="$0E P60"+/(I"+ #(- X/0+"@ CbdCRH U(" 0F %&"

S"7 ,&#+#,%"+/)%/,) #))0,/#%"- M/%& 'cZ) /) M#I" )&/"$-/(IV "3E$07"" M#I") #+" /()*$#%"- F+03 "T%"+(#$

3#+S"% j*,%*#%/0() P8#S"+ #(- !0$3)%+03@ Cbb?RH ;&*)@ >7 )%/E*$#%/(I ,0(-/%/0() *(-"+ M&/,& +"$#%/0(#$

,0(%+#,%/(I /) 30+" $/S"$7 %0 -"="$0E #(- >7 E+0=/-/(I -/+",% "=/-"(," 0F M#I" )&/"$-/(I@ 0*+ E#E"+

&/I&$/I&%) G+3 ,&#+#,%"+/)%/,) )/I(/G,#(% %0 %&" -"="$0E3"(% 0F +"$#%/0(#$ ,0(%+#,%/(I #(- %&" "3"+I"(,"

0F 'cZ) /( I"("+#$H

U*+ )%*-7 /(%"+)",%) G+3 )%+#%"I7 #(- E*>$/, E0$/,7H 2*EE0+%/(I )3#$$L>*)/(")) I+0M%& /) 0(" 0F %&"

,"(%+#$ /))*") 0,,*E7/(I E0$/,73#S"+)H X+")/-"(% 8#+#,S U>#3# &#) +"E"#%"-$7 "3E&#)/9"- %&" +0$" 0F

)3#$$ >*)/("))") #) %&" k"(I/(" 0F %&" :H2H ",0(037k -*" %0 %&"/+ )*>)%#(%/#$ E+")"(," /( %&" -03")%/,

3#+S"%V )3#$$ G+3) "3E$07 #>0*% ?BQ 0F 43"+/,#( M0+S"+) #(- E+0-*," _KQ 0F #$$ E+/=#%"L)",%0+ 0*%E*%H

;&*) E0$/,/") %&#% #O",% %&" I+0M%& 0F G+3) ,#( &#=" # -/+",% /3E#,% 0( %&" ",0(037H 2%#+%/(I /( ABC_@ %&"

X#%/"(% X+0%",%/0( #(- 4O0+-#>$" 1#+" 4,% PXX414R M/$$ 3#(-#%" "3E$07"+) M/%& #% $"#)% ?B M0+S"+) %0

E+0=/-" &"#$%& /()*+#(," %0 %&"/+ "3E$07"")H U*+ G(-/(I) )*II")% %&" +"I*$#%/0( 3#7 -/)E+0E0+%/0(#%"$7

#O",% I+0M%& G+3)@ #(- 3#7 #$%"+ %&" +0$" 0F &"#$%& /()*+#(," #) #( /()%+*3"(% F0+ >*/$-/(I "3E$073"(%

+"$#%/0() /( )3#$$ G+3)H U*+ +")*$%) #$)0 /(F0+3 E0$/,7 -">#%" 0( E0%"(%/#$ "T%"()/0() 0F %&" +"F0+3 %0

/(,$*-" G+3) M/%& *(-"+ ?B "3E$07"")@ M&/,& ,*++"(%$7 "3E$07 AbQ 0F %&" $#>0+ F0+,"HCN ;0 -"%"+3/("

%&" F*$$ /3E$/,#%/0() 0F %&" +"F0+3 F0+ G+3 0*%,03")@ 30+" M0+S /) (""-"- %0 *(-"+)%#(- %&" ,#*)#$

3",&#(/)3) %&+0*I& M&/,& &"#$%& /()*+#(," E+0=/)/0(@ +"$#%/0(#$ ,0(%+#,%)@ #(- G+3 0*%,03") /(%"+#,%H

;&/) /) ,$"#+$7 #( "T,/%/(I #(- /3E0+%#(% #="(*" F0+ F*%*+" +")"#+,&H

?)E)%)5')#

lCm 4S"+$0F@ aH 4H CbNAH c#>0+ ,0(%+#,%) #) E#+%/#$ I/F% "T,&#(I"HQuarterly Journal of Economics@ bKV
?_Do?KbH

lAm 4S"+$0F@ aH 4H@ .H ^+#(%0(H ABB?H '-"(%/%7 #(- %&" ",0(03/,) 0F 0+I#(/9#%/0()HJournal of Economic
Perspectives@ CbPCRV bLDAH

lDm 4S"+$0F@ aH 4H@ [H n"$$"(H CbbBH ;&" F#/+ M#I"L"O0+% &7E0%&")/) #(- *("3E$073"(%HQuarterly Journal
of Economics@ CB?V A??oANDH

CN8*+"#* 0F c#>0+ 2%#%/)%/,) PMMMH>$)HI0=R

Ab



l_m 4$>"+%@ 2H@ 8H ]H 4)&F0+%&@ [H ]H 6*%%0(H ABBBH U+I#(/9#%/0(#$ /-"(%/%7 #(- /-"(%/G,#%/0(V 1&#+%/(I
("M M#%"+) #(- >*/$-/(I ("M >+/-I")H Academy of Management Review@ A?PCRV CDLCdH

l?m 4$-+/,&@ !H ]H CbbbHOrganizations evolvingH c0(-0(@ :^V 2#I" X*>$/,#%/0()H

lKm 4(I+/)%@ [H 6H@ aH WH '3>"()@ 6H 8H .*>/(H CbbKH '-"(%/G,#%/0( 0F ,#*)#$ "O",%) *)/(I /()%+*3"(%#$
=#+/#>$")HJournal of the American Statistical Association@ bCP_D_RV ___L_??H

ldm 4(I+/)%@ [H 6H@ [H 2H X/),&S"H ABBNHMostly harmless econometrics: An empiricistís companionH X+/(,"L
%0(@ <[V X+/(,"%0( :(/="+)/%7 X+"))H

lNm 4*%0+@ 6H !H@ WH .H ^"++@ 4H 6H ^*I$"+H ABBdH 60") "3E$073"(% E+0%",%/0( +"-*," E+0-*,%/=/%7p
]=/-"(," F+03 :H2H )%#%")HEconomic Journal@ CCdP?ACRV 5CNbL5ACdH

lbm 8#/S"+@ ^H@ 4H 1&#(-+#H ABB?H ;&" ,0()"J*"(,") 0F %&" I+0M%& 0F &"#$%& /()*+#(," E+"3/*3)HAmer-
ican Economic Review@ b?PARV AC_LACNH

lCBm 8#S"+@ aH@ 8H !0$3)%+03H Cbb?H '(%"+(#$ $#>0+ 3#+S"%)V ;00 3#(7 %&"0+/")@ %00 F"M F#,%)HAmerican
Economic Review@ N?PARV A??LA?bH

lCCm 8#S"+@ aH@ ZH a/>>)@ 8H !0$3)%+03H Cbb_#H ;&" /(%"+(#$ ",0(03/,) 0F %&" G+3V ]=/-"(," F+03
E"+)0(("$ -#%#HQuarterly Journal of Economics@ CBbP_RV NNCLbCbH

lCAm 8#S"+@ aH@ ZH a/>>)@ 8H !0$3)%+03H Cbb_>H ;&" M#I" E0$/,7 0F # G+3HQuarterly Journal of Eco-
nomics@ CBbP_RV bACLb??H

lCDm 8#S"+@ aH@ .H a/>>0()@ ^H [H Z*+E&7H Cbb_H 2*>Y",%/=" E"+F0+3#(," 3"#)*+") /( 0E%/3#$ /(,"(%/="
,0(%+#,%)HQuarterly Journal of Economics@ CBbP_DbRV CCA?LCC?KH

lC_m 8#S"+@ aH@ .H a/>>0()@ ^H [H Z*+E&7H ABBAH ."$#%/0(#$ ,0(%+#,%) #(- %&" %&"0+7 0F %&" G+3HQuarterly
Journal of Economics@ CCdPCRV DbLN_H

lC?m 8#%%@ .H ABBAH Z#(#I/(I ,*)%03"+ )"+=/,")V !*3#( +")0*+," E+#,%/,")@ J*/% +#%")@ #(- )#$") I+0M%&H
Academy of Management Journal@ _?PDRV ?NdL?bdH

lCKm 8"+%+#(-@ ZH ABB_H 5+03 %&" /(=/)/>$" &#(-)&#S" %0 %&" /(=/)/>$" &#(-p !0M /3E0+% ,03E"%/%/0(
,&#(I") %&" "3E$073"(% +"$#%/0()&/EHJournal of Labor Economics@ AAP_RV dADLdK?H

lCdm 8"M$"7@ ;H CbbbHWhy wages donít fall during a recessionH 1#3>+/-I"@ Z4V !#+=#+- :(/="+)/%7 X+"))H

lCNm 8$003@ <H@ ;H ^+"),&3"+@ [H =#( .""("(H ABCCH 4+" F#3/$7LF+/"(-$7 M0+SE$#," E+#,%/,") # =#$*#>$"
G+3 +")0*+,"p Strategic Management Journal@ DAP_RV D_DLDKdH

lCbm 8$003@ <H@ .H 2#-*(@ [H =#( .""("(H ABCAH ;&" 0+I#(/9#%/0( 0F G+3) #,+0)) ,0*(%+/")HQuarterly
Journal of Economics@ CAdP_RV CKKDLCdB?H

lABm 809S#7#@ 4H@ WH .H ^"++H ABBbH c#>0+ +"I*$#%/0() #(- ]*+0E"#( ="(%*+" ,#E/%#$H <8]. W0+S/(I
X#E"+ C?KAdH

lACm 1#$&0*(@ 1H 4H CbbKH !0*)/(I E+/," /(-"T")V !X' %",&(/,#$ -"),+/E%/0(H Ue," 0F 5"-"+#$ !0*)/(I
](%"+E+/)" U="+)/I&%H

lAAm 1#+-0(@ ZH 2H@ 1H ]H 2%"="()H ABB_H Z#(#I/(I &*3#( +")0*+,") /( )3#$$ 0+I#(/9#%/0()V W&#% -0 M"
S(0Mp Human Resource Management Review@ C_PDRV Ab?LDADH

DB



lADm 1#),/0@ WH 5H ABBKHManaging human resources: Productivity, quality of work life, proÖts Pd%& "-HRH
8*++ ./-I"@ 'cV Z,a+#ML!/$$i'+M/(H

lA_m 1&#(-$"+@ 4H 6H@ [+H CbKAHStrategy and structure: Chapters in the history of the American industrial
enterpriseH 1#3>+/-I"@ Z4V Z'; X+"))H

lA?m 1&*@ .H 1H@ aH .H ;+#E("$$H ABBDH 2%*-7 0F %&" #-3/(/)%+#%/=" ,0)%) #(- #,%*#+/#$ =#$*") 0F )3#$$
&"#$%& E$#()H :H2H 23#$$ 8*)/(")) 4-3/(/)%+#%/0(@ Ue," 0F 4-=0,#,7H

lAKm 10O@ .H WH CbbdH !*3#( #))"%) #(- 3#(#I"3"(% -/$"33#)V 10E/(I M/%& &#9#+-) 0( %&" +0#- %0
+")0*+,"L>#)"- %&"0+7HAcademy of Management Review@ AAPARV Dd_L_BAH

lAdm 10O@ .H WH CbbbH !0M >*7"+) ,0E" M/%& *(,"+%#/(%7 M&"( #,J*/+/(I G+3) /( S(0M$"-I"L/(%"()/="
/(-*)%+/")V 1#="#% "3E%0+HOrganization Science@ CBPARV C__LCKCH

lANm 10(("+@ ^H .H@ 1H ^H X+#&#$#-H CbbKH 4 +")0*+,"L>#)"- %&"0+7 0F %&" G+3V ^(0M$"-I" ="+)*) 0EE0+L
%*(/)3HOrganization Science@ dP?RV _ddL?BCH

lAbm 10)%/(0%@ 4H@ cH U$-"()S/@ [H .#*,&H ABCCH 4-#E%#%/0( #(- %&" >0*(-#+7 0F 3*$%/(#%/0(#$ G+3)H
Review of Economics and Statistics@ bDPCRV AbNLDBNH

lDBm 1*++/"@ [H@ 8H 1H Z#-+/#(H CbbbHHealth, health insurance, and the labor marketH '( 4)&"(F"$%"+@ UH
#(- 6H 1#+- P]-)R@ !#(->00S 0F $#>0+ ",0(03/,)@ ]$)"=/"+@ \0$HDH

lDCm 1*%$"+@ 6HZH@ 8H 1H Z#-+/#(H CbbNH c#>0+ 3#+S"% +")E0()") %0 +/)/(I &"#$%& /()*+#(," ,0)%)V ]=/-"(,"
0( &0*+) M0+S"-HRAND Journal of Economics@ AbPDRV ?BbL?DBH

lDAm 6",+"))/(@ 4H@ [H c#("@ ^H Z,1*"@ ZH !H 2%/()0(H ABB_H ]3E$07"+LE+0=/-"- >"("G% E$#()@ M0+SF0+,"
,03E0)/%/0( #(- G+3 0*%,03")H c]!6 ;",&(/,#$ X#E"+ <0H ;XLABBDLBKH

lDDm 6",+"))/(@ 4H@ ^H Z,1*"@ ZH 2%/()0(H ABBDH 6"),+/>/(I %&" 50+3 ??BBL8*)/(")) ."I/)%"+ Z#%,&H
c0(I/%*-/(#$ ]3E$07"+L!0*)"&0$- 67(#3/,) Pc]!6R ;",&(/,#$ E#E"+ <0H ;XLABBDLB?H :2 1"()*)
8*+"#*H ."%+/"="- F+03V &%%EVii$"&-H-/-H,"()*)HI0=i$/>+#+7i%",&E#E"+)i%ELABBDLB?HE-F@ #,,"))"- /(
Z#+,&@ ABCDH

lD_m 6"<#=#)LW#$%@ 1H@ 8H 6H X+0,%0+@ [H 1H 23/%&H ABBNH '(,03"@ E0="+%7@ #(- &"#$%& /(L
)*+#(," ,0="+#I" /( %&" :(/%"- 2%#%")V ABBdH ."%+/"="- F+03 1*++"(% X0E*$#%/0( 2*+="7V
&%%EViiMMMH,"()*)HI0=iE+0-iABBNE*>)iEKBLAD?HE-F@ #,,"))"- /( Z#+,& ABCDH

lD?m 60"+/(I"+@ XH 8H@ ZH [H X/0+"H CbdCHInternal labour markets and manpower analysisH c"T/(I%0(@ Z4V
6H1H !"#%&H

lDKm 60+"@ .H XH CbdDHBritish factory - Japanese factory: The origins of national diversity in industrial
relations, with a new afterwordH c0) 4(I"$")@ 14V :(/="+)/%7 0F 1#$/F0+(/# X+"))H

lDdm 5"-"+@ cH@ ]H ZH W&"$#(H ABBNH 23#$$ >*)/("))")@ $#+I" E+0>$"3)V !"#$%& ,#+" ,0)%)
&/% )3#$$ "3E$07"+)H 1"(%"+ F0+ 43"+/,#( X+0I+"))@ U,%0>"+ DBH ."%+/"="- F+03V
&%%EViiMMMH#3"+/,#(E+0I+"))H0+Ii/))*")iABBNiCBi)3#$$q>*)/("))q>+/"FH&%3$H

lDNm 5""(>"+I@ 6H@ ]H 10*%%)H CbbDH 4( /(%+0-*,%/0( %0 %&" ;4v2'Z 30-"$HJournal of Policy Analysis
and Management@ CAPCRV CNbLCb_H

lDbm 5/(S"$)%"/(@ 4H ABBAH ;&" "O",% 0F %#T )*>)/-/") %0 "3E$07"+LE+0=/-"- )*EE$"3"(%#+7 &"#$%& /()*+#(,"V
]=/-"(," F+03 1#(#-#H Journal of Public Economics@ N_V DB?LDDbH

DC



l_Bm 50+>")H ABCAH W#$3#+% >#/$) 0( U>#3#,#+"L)%/,S) %#TE#7"+ M/%& "3E$07"" &"#$%&,#+" ,0)%)H
."%+/"="- F+03V &%%EViiMMMHF0+>")H,03i)/%")i+/,S*(I#+iABCAiCAiBbiM#$3#+%L>#/$)L0(L0>#3#,#+"L
)%/,S)L%#TE#7"+)LM/%&L"3E$07""L&"#$%&,#+"L,0)%)i

l_Cm a#+/,#(0@ cH@ 1H c"$#+I"@ [H \#( .""("(H ABCAH 5/+3 )/9" -/)%0+%/0() #(- %&" E+0-*,%/=/%7 -/)%+/>*%/0(V
]=/-"(," F+03 5+#(,"H Z/3"0I+#E&"- E#E"+@ c2]i1]Xi1.]2;@ c0(-0( #(- X#+/)H

l_Am a/>>0()@ .H@ .H !"(-"+)0(H ABCAH ."$#%/0(#$ ,0(%+#,%) #(- 0+I#(/9#%/0(#$ ,#E#>/$/%/")HOrganization
Science@ ADP?RV CD?BLCDK_H

l_Dm a+""(&0*)"@ 2H ABB?H !0M 10)%,0 >",#3" %&" #(%/LW#$LZ#+%H ;&" <"M n0+S ;/3")H ."%+/"="- F+03V
&%%EViiMMMH(7%/3")H,03iABB?iBdiCdi>*)/("))i70*+30("7iCd,0)%,0H&%3$pE#I"M#(%"-u#$$wq+uB

l__m a+07)>"+I@ 8H@ cH ]H c""@ 4H <#(-#H ABBNH 1#( %&"7 %#S" /% M/%& %&"3p ;&" E0+%#>/$/%7 0F )%#+
S(0M$"-I" M0+S"+)h E"+F0+3#(,"HManagement Science@ ?_PdRV CACDLCADBH

l_?m a+*>"+@ [H ABBCH ;&" /3E#,% 0F %&" %#T )7)%"3 0( &"#$%& /()*+#(," ,0="+#I"HInternational Journal
of Health Care Finance and Economics@ CPDi_RV AbDLDB_H

l_Km a+*>"+@ [H@ 8H 1H Z#-+/#(H Cbb_H !"#$%& /()*+#(," #(- Y0> 30>/$/%7V ;&" "O",%) 0F E*>$/, E0$/,7 0(
Y0>L$0,SHIndustrial and Labor Relations Review@ _NPCRV NKLCBAH

l_dm a+*>"+@ [H@ ZH c"%%#*H ABB_H !0M "$#)%/, /) %&" G+3h) -"3#(- F0+ &"#$%& /()*+#(,"pJournal of Public
Economics@ NN PdRV CAdDLCAbDH

l_Nm !*,S3#(@ .H 2H@ aH XH X/)#(0H ABBKH ;&" G+3 )E",/G,/%7 0F /(-/=/-*#$ E"+F0+3#(,"V ]=/-"(," F+03
,#+-/#, )*+I"+7H Management ScienceH ?AP_RV _dDL_NNH

l_bm !*)"$/-@ ZH Cbb?H ;&" /3E#,% 0F &*3#( +")0*+," 3#(#I"3"(% E+#,%/,") 0( %*+(0="+@ E+0-*,%/=/%7@
#(- ,0+E0+#%" G(#(,/#$ E"+F0+3#(,"HAcademy of Management Journal@ DNPDRV KD?LKdAH

l?Bm ',&(/0M)S/@ 1H@ ^H 2&#MH CbbbH ;&" "O",%) 0F &*3#( +")0*+," 3#(#I"3"(% )7)%"3) 0( ",0(03/,
E"+F0+3#(,"V 4( /(%"+(#%/0(#$ ,03E#+/)0( 0F :2 #(- [#E#(")" E$#(%)HManagement Science@ _?P?RV
dB_LdACH

l?Cm '3>"()@ aH WH@ [H 6H 4(I+/)%H Cbb_H '-"(%/G,#%/0( #(- ")%/3#%/0( 0F $0,#$ #="+#I" %+"#%3"(% "O",%)H
],0(03"%+/,#V Journal of the Econometric Society@ KAPARV _KdLd?H

l?Am [0/(% 1033/%%"" 0( ;#T#%/0(@ ;#T ]TE"(-/%*+") F0+ !"#$%& 1#+"@JCX-66-08 P[*$7 DB@ ABBNRH

l?Dm ^#/)"+ 5#3/$7 50*(-#%/0( #(- !"#$%& .")"#+,& w ]-*,#%/0(#$ ;+*)%H ABCBH ABCB ^#/)"+i!.];
]3E$07"+ &"#$%& >"("G%) )*+="7H ."%+/"="- F+03V &%%EVii"&>)HSOH0+I@ #,,"))"- /( Z#+,& ABCDH

l?_m ^#/)"+ 5#3/$7 50*(-#%/0( #(- !"#$%& .")"#+,& w ]-*,#%/0(#$ ;+*)%H ABCCH ABCC ^#/)"+i!.];
]3E$07"+ &"#$%& >"("G%) )*+="7H ."%+/"="- F+03V &%%EVii"&>)HSOH0+I@ #,,"))"- /( Z#+,& ABCDH

l??m ^#/)"+ 5#3/$7 50*(-#%/0( #(- !"#$%& .")"#+,& w ]-*,#%/0(#$ ;+*)%H ABCAH ;&" *(/(L
)*+"-V 4 E+/3"+ S"7 F#,%) #>0*% 43"+/,#() M/%&0*% &"#$%& /()*+#(,"H ."%+/"="- F+03V
&%%EViiMMMHSOH0+Ii*(/()*+"-i*E$0#-id_?CLBNHE-F@ #,,"))"- /( Z#+,&@ ABCDH

l?Km ^0,&@ ZH [H@ .H aH Z,a+#%&H CbbKH '3E+0=/(I $#>0+ E+0-*,%/=/%7V !*3#( +")0*+," 3#(#I"3"(%
E0$/,/") -0 3#%%"+HStrategic Management Journal@ CdP?RV DD?L?_H

l?dm c"=/(@ [H ABBDH ."$#%/0(#$ /(,"(%/=" ,0(%+#,%)HAmerican Economic Review@ bDPDRV ND?LN?dH

DA



l?Nm c/(,0$(@ [H .H@ 4H cH ^#$$">"+IH CbbBHCulture, control and commitment: A study of work organization
and work attitudes in the United States and JapanH <"M n0+S@ <nV 1#3>+/-I" :(/="+)/%7 X+"))H

l?bm c*",S@ 2H ABCBH 2%#%") )&0*$- )%+*,%*+" /()*+#(," "T,&#(I") %0 3/(/3/9" #-="+)" )"$",%/0(H 1"(%"+ 0(
8*-I"% #(- X0$/,7 E+/0+/%/")H ."%+/"="- F+03V &%%EViiMMMH,>EEH0+IiG$")iNLCdLCB&"#$%&HE-F@ #,,"))"-
/( 5">+*#+7 ABCDH

lKBm Z#,("/$@ 'H .H CbN?H ."$#%/0(#$ ,0(%+#,%V W&#% M" -0 #(- M&#% M" -0 (0% S(0MHWisconsin Law
Review@ DV _NDL?A?H

lKCm Z#-+/#(@ 8H 1H Cbb_H ]3E$073"(%L>#)"- &"#$%& /()*+#(," #(- Y0> 30>/$/%7V ') %&"+" "=/-"(," 0F
Y0>L$0,SpQuarterly Journal of Economics@ CBbPCRV AdL?CH

lKAm Z#%&/"*@ [H ]H@ 6H ZH x#Y#,H CbbBH 4 +"=/"M #(- 3"%#L#(#$7)/) 0F %&" #(%","-"(%)@ ,0++"$#%")@ #(-
,0()"J*"(,") 0F 0+I#(/9#%/0(#$ ,033/%3"(%H Psychological bulletin@ CBNPARV CdCH

lKDm Z"-/,#$ ]TE"(-/%*+" X#("$ 2*+="7L'()*+#(," 103E0("(% PZ]X2L'1RH ABCC#H ;#>$" ''H4HAH X"+,"(%
0F E+/=#%"L)",%0+ ")%#>$/)&3"(%) %&#% 0O"+ &"#$%& /()*+#(," >7 G+3 )/9" #(- 2%#%"V :(/%"- 2%#%")@
ABCCH 4I"(,7 F0+ !"#$%&,#+" .")"#+,& #(- y*#$/%7@ 1"(%"+ F0+ 5/(#(,/(I@ 4,,")) #(- 10)% ;+"(-)H

lK_m Z"-/,#$ ]TE"(-/%*+" X#("$ 2*+="7L'()*+#(," 103E0("(% PZ]X2L'1RH ABCC>H ;#>$" ''H8HAH>H X"+,"(%
0F E+/=#%"L)",%0+ "3E$07"") %&#% #+" "(+0$$"- /( &"#$%& /()*+#(," #% ")%#>$/)&3"(%) %&#% 0O"+ &"#$%&
/()*+#(," >7 G+3 )/9" #(- 2%#%"V :(/%"- 2%#%")@ ABCCH 4I"(,7 F0+ !"#$%&,#+" .")"#+,& #(- y*#$/%7@
1"(%"+ F0+ 5/(#(,/(I@ 4,,")) #(- 10)% ;+"(-)H

lK?m Z/$$)@ 6HyH@ 5+/")"(@ aH8H CbbKHBroken promises: An unconventional view of what went wrong at
IBMH 80)%0(@ Z4V !#+=#+- 8*)/(")) 2,&00$ X+"))H

lKKm Z0+"%%/@ ]H ABCCHLocal labor marketsH '( 4)&"(F"$%"+@ UH #(- 6H 1#+- P]-)R@ !#(->00S 0F $#>0+
",0(03/,)@ ]$)"=/"+@ _P8R@ 1&#E%"+ C_V CADdLCDCDH

lKdm U$)0(@ 1H 4H ABBAH 60 M0+S"+) #,,"E% $0M"+ M#I") /( "T,&#(I" F0+ &"#$%& >"("G%)pJournal of Labor
Economics@ ABP2ARV 2bCL2CC_H

lKNm U+$/%9S7@ ZH@ 5H cH 2,&3/-%@ 2H cH .7(")H ABBDH 10+E0+#%" )0,/#$ #(- G(#(,/#$ E"+F0+3#(,"V 4 3"%#L
#(#$7)/)HOrganization Studies@ A_PDRV _BDL__CH

lKbm U)%"+3#(@ XH Cbb?H W0+SiF#3/$7 E+0I+#3) #(- %&" "3E$073"(% +"$#%/0()&/EHAdministrative Science
Quarterly@ _BV KNCLdBBH

ldBm X#*$7@ ZH \H CbbbHHealth beneÖts at work: An economic and political analysis of employment-based
health insuranceH 4(( 4+>0+@ Z'V :(/="+)/%7 0F Z/,&/I#( X+"))H

ldCm X"#+)0(@ .H@ aH 2"7F#(I@ .H ["(S/()H ABCAHCorporate responsibility and labour rights: Codes of
conduct in the global economyH c0(-0(@ :^V .0*%$"-I"H

ldAm X"(+0)"@ ]H;H Cb?bHThe theory of the growth of the ÖrmH <"M n0+S@ <nV [0&( W/$"7H

ldDm XF"O"+@ [H Cbb_HCompetitive advantage through peopleH 80)%0(@ Z4V !#+=#+- 8*)/(")) 2,&00$ X+"))H

ld_m XF"O"+@ [H ABB?H X+0-*,/(I )*)%#/(#>$" ,03E"%/%/=" #-=#(%#I" %&+0*I& "O",%/=" 3#(#I"3"(% 0F E"0L
E$"HAcademy of Management Executive@ CbP_RV b?LCBNH

ld?m X0M"$$@ ZH ABCAH X+0-*,%/=/%7 #(- ,+"-/>/$/%7 /( /(-*)%+7 "J*/$/>+/*3H W0+S/(I E#E"+H

DD



ldKm .0)"(@ 2H CbNKHThe Theory of Equalizing Di§erencesH '( 4)&"(F"$%"+@ UH #(- .H c#7#+- P]-)R@
!#(->00S 0F $#>0+@ ]$)"=/"+H

lddm .0*))"#*@ 6H ZH CbNbH X)7,&0$0I/,#$ #(- /3E$/"- ,0(%+#,%) /( 0+I#(/9#%/0()HEmployee Responsibili-
ties and Rights Journal@ APARV CACLCDbH

ldNm .07#$%7@ 4H 8H ABBBH ;#T E+"F"+"(,") F0+ F+/(I" >"("G%) #(- M0+S"+)h "$/I/>/$/%7 F0+ "3E$07"+ &"#$%&
/()*+#(,"H Journal of Public Economics@ d?PARV ABbLAAdH

ldbm 2/30(@ !H 4H Cb?dHModels of manH <"M n0+S@ <nV [0&( W/$"7H

lNBm 23#$$ 8*)/(")) 4-3/(/)%+#%/0( P284R@ Ue," 0F 4-=0,#,7H ABCCH 5+"J*"(%$7 #)S"- J*")%/0()H ."L
%+/"="- F+03V &%%EViiMMMH)>#HI0=i)/%")i-"F#*$%iG$")i54yq2"E%qABCAHE-F@ #,,"))"- /( 5">+*#+7
ABCDH

lNCm 20$0M@ .H ZH CbdbH 4(0%&"+ E0))/>$" )0*+," 0F M#I" )%/,S/("))HJournal of Macroeconomics@ CV dboNAH

lNAm 2E"(,"@ cH [H ABBdH 12. #(- )3#$$ >*)/(")) /( # ]*+0E"#( E0$/,7 ,0(%"T%V ;&" G=" s1t) 0F 12. #(-
)3#$$ >*)/(")) +")"#+,& #I"(-# ABBdHBusiness and Society Review@ CCAP_RV ?DDL??AH

lNDm 2%/(,&,03>"@ 4H cH CbK?HSocial structure and organizationsH '( [H aH Z#+,& P]-HR@ !#(->00S 0F
0+I#(/9#%/0()H 1&/,#I0@ 'cV .#(- Z,<#$$7@ C_ALCbDH

lN_m ;&03#))0(@ ZH ABBBH ;&" /3E0+%#(," 0F I+0*E ,0="+#I"V !0M %#T E0$/,7 )&#E"- :H2H &"#$%& /()*+L
#(,"H <8]. W0+S/(I X#E"+@ <0H d?_DH

lN?m W#7@ 2H ABBAH !/I& E"+F0+3#(," M0+S )7)%"3) #(- /(%"+3"-/#%" /(-/,#%0+) 0F G+3 E"+F0+3#(," M/%&/(
%&" :H2H )3#$$ >*)/(")) )",%0+HJournal of Management@ ANPKRV dK?LdN?H

lNKm W/$$/#3)0(@ UH ]H@ ZH cH W#,&%"+@ [H ]H !#++/)H Cbd?H :(-"+)%#(-/(I %&" "3E$073"(% +"$#%/0(V ;&"
#(#$7)/) 0F /-/0)7(,+#%/, "T,&#(I"HBell Journal of Economics@ KV A?BLAdNH

lNdm W/$$/#3)0(@ 'H UH@ 6H ZH 1#>$"@ !H ]H 4$-+/,&H ABBAHSmaller but not necessarily weaker: How small
businesses can overcome barriers to recruitmentH '( ^#%9@ [H 4H@ ;&"+")#@ ZH WH P]-)HR@ Z#(#IL
/(I E"0E$" /( "(%+"E+"("*+/#$ 0+I#(/9#%/0()@ ]3"+#$- a+0*E X*>$/)&/(I c/3/%"-@ \0$H? 4-=#(,") /(
"(%+"E+"("*+)&/E@ G+3 "3"+I"(," #(- I+0M%&@ EEHNDLCBKH

D_



Variable
Number of 

obs.
Number of 

firms Mean Std. Dev. 10th 50th 90th

Dummy for health insurance 38,987 15,391 0.223 0.416 0 0 1

Share of employees with health insurance 8,693 3,879 0.303 0.227 0.060 0.250 0.667

Sales per employee 38,987 15,391 112,531 121,428 15,360 69,197 279,101

Sales ($, '000) 38,987 15,391 1,479 26,796 141 619 2,749

Employees 38,987 15,391 15 20 3 8 31

Profits ($, '000) 38,987 15,391 238 327 43 148 503

Employment growth 24,755 20,348 0.074 0.472 -0.442 0 0.636

Employee turnover 24,755 20,348 0.335 0.246 0 0.333 0.667

Average wage 38,987 15,391 21,619 19,942 6,032 15,884 43,335

Investment intensity 38,987 15,391 3.408 555.3 0 0.005 0.046

Year of incorporation 38,987 15,391 2003 7.8 1994 2006 2008

Distribution

Notes: This table presents summary statistics for the main variable used in the estimation. Employee turnover is the ratio between the sum of new and departing 
employees over lagged total number of employees. Investment intensity equals physical expenditures over sales.

TABLE 1. SUMMARY STATISTICS FOR MAIN VARIABLES



(1) (2) (3) (4) (5) (6) (7) (8) (9)

 under 5 5-9 10-14 15-19 20-29 30-39 40-49 50-99 100 and more

% firms with health insurance 11.8 19.7 26.6 28.1 28.8 32.2 33.4 44.2 50.8

% employees with health insurance 46.4 35.9 29.3 26.8 24.2 20.0 19.7 15.5 10.3

Number of firms 9,323 13,103 5,687 3,180 3,105 1,577 821 1,322 419

TABLE 2. DISTRIBUTION OF HEALTH INSURANCE PROVISION BY FIRM SIZE

Number of employees

Notes: This table presents the distribution of health insurance provision and share of employees with health insurance by number of employees. 



Number of obs.
Number of 

firms
Average number of 
employees per firm

Average wage per 
employee

% firms with health 
insurance

% employees with 
health insurance

All Industries 38,987 15,391 15 21,619 22.3 30.3

Construction 4,082 1,649 11 23,196 19.1 30.7

Business Services 3,928 1,568 13 27,677 27.3 35.5

Restaurants and Food Service 3,663 1,451 28 8,776 12.7 11.0

Professional Services 3,445 1,431 11 36,831 34.2 37.6

Retail Establishments 3,283 1,247 13 15,001 16.3 25.6

Miscellaneous Other Services 3,132 1,206 17 18,758 20.7 28.5

Real Estate 1,521 603 10 22,510 18.3 32.2

Manufacturing 1,123 428 13 23,594 29.4 34.3

Hotels 1,015 383 21 12,850 17.1 16.8

Automotive Repair and Services 994 380 10 22,725 25.9 32.3

Electronics and Information Technology 953 384 10 45,861 38.0 42.6

Beauty and Personal Services 644 253 14 13,573 20.0 27.1

Laundry, Carpet, and Related Cleaning Services 487 189 14 14,038 14.4 22.7

Engineering 309 123 9 43,151 36.3 41.3

TABLE 3. DISTRIBUTION OF HEALTH INSURANCE PROVISION BY INDUSTRY

Notes: This table presents the distribution of health insurance provision by firms in different industries. Share of employees with health insurance is limited to firms that offer health 
insurance.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
All firms

Low Medium High Low Medium High Low Medium High Low Medium High Low Medium High

All firms

% firms with health insurance 22.3 14.6 24.9 27.4 12.7 23.6 30.6 23.9 26.0 21.9 26.4 26.8 18.6 18.9 25.8 22.2

% employees with health insurance 30.3 18.5 29.5 37.3 16.7 27.6 38.0 31.5 31.3 26.6 38.4 27.7 21.1 29.9 30.0 30.9

Number of employees below median:

% firms with health insurance 15.9 7.0 15.2 20.8 5.6 14.5 22.6 17.7 18.1 15.6 20.4 17.0 10.8 13.0 17.3 15.5

% employees with health insurance 39.7 33.8 37.5 42.0 34.3 35.8 42.3 39.8 41.7 35.6 42.4 36.9 32.7 41.3 41.9 40.7

Number of employees above median:

% firms with health insurance 29.5 18.5 37.3 42.2 17.0 33.4 48.6 31.7 34.9 27.2 41.7 35.7 22.7 24.5 32.0 29.5

% employees with health insurance 24.6 15.6 25.3 32.2 13.1 23.8 33.4 25.6 25.3 22.3 33.3 23.8 18.1 24.1 25.3 25.4

Notes: This table presents the distribution of health insurance provision and share of employees with health insurance by firm-level characteristics: labor productivity, profits, growth, employee turnover, and physical 
investment. Employee turnover is the ratio between the sum of new and departing employees over lagged total number of employees. Investment intensity is physical investment expenditures over sales. 

TABLE 4. DISTRIBUTION OF HEALTH INSURANCE PROVISION BY FIRM CHARACTERISTICS

Employment growthLabor productivity Profit per employee Investment intensityEmployee turnover
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

VARIABLES 
2006-
2009

Pre-
2008

Post-
2008 2006 2007 2008 2009

All Low High 

Dummy for Health Insurance 1.104** 0.491 1.370** 0.236 0.452 1.375** 0.638 0.358** 0.285** 0.427**
(0.379) (0.558) (0.456) (0.825) (0.563) (0.538) (0.542) (0.014) (0.021) (0.022)

Dummy for Health Insurance ×��
ln(Housing index ) -0.144* -0.032 -0.193** 0.008 -0.024 -0.195* -0.056

(0.072) (0.104) (0.087) (0.154) (0.105) (0.102) (0.104)

Dummy for Health Insurance ×��
% drop in housing prices 0.288* 0.127 0.391*

(0.125) (0.159) (0.171)

ln(Housing index ) 0.132** -0.069 0.153** 0.216** 0.235** 0.335** 0.289**
(0.060) (0.319) (0.097) (0.069) (0.049) (0.054) (0.055)

% drop in housing prices -0.355** -0.201** -0.506**
(0.066) (0.079) (0.104)

ln(Employment ) -0.197** -0.206** -0.193** -0.217** -0.216** -0.201** -0.192** -0.198** -0.157** -0.239**
(0.008) (0.013) (0.008) (0.020) (0.013) (0.010) (0.009) (0.008) (0.011) (0.012)

MSA fixed effects Yes Yes Yes No No No No No No No
Three-digit SIC dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 21,323 5,911 15,412 1,756 4,155 6.644 8,768 15,412 5,558 9,854
Number of firms 9,899 4,218 9,601 1,756 4,155 6.644 8,768 9,601 4,862 4,739

R-squared 0.39 0.41 0.39 0.36 0.35 0.35 0.35 0.35 0.41 0.37

TABLE 5. WAGE SHIELDING: HOW HEALTH BENEFITS MEDIATE THE EFFECT OF THE 2008 
HOUSING CRISIS ON WAGES

Dependent variable: ln(Average wage )

Post-2008
Industry human capital

Note: This table examines how the effect of the 2008 housing crisis on wages is mediated by the provision of health benefits. Unit of 
observation is firm-year. ln(Employment) is a natural log of number of employees. Columns 9 and 10 split the sample by industry 
median value of number of education years. Standard errors (in parentheses) are clustered by firms. ** p<0.01, * p<0.05.  



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Industry characteristics:

VARIABLES Pre-2008 Post-2008 Pre-2008 Post-2008 Pre-2008 Post-2008 Pre-2008 Post-2008 Pre-2008 Post-2008 Pre-2008 Post-2008

Dummy for Health Insurance 1.232 2.044** 0.022 0.654 0.717 1.500* 0.175 0.956 0.748 2.021** 0.871 1.478*
(0.856) (0.686) (0.399) (0.648) (0.784) (0.654) (0.881) (0.674) (0.870) (0.698) (0.792) (0.642)

Dummy for Health Insurance ×��
ln(Housing index ) -0.420 -0.307** 0.026 -0.075 -0.077 -0.214* 0.031 -0.119* -0.078 -0.313* -0.110 -0.221

(0.550) (0.131) (0.152) (0.123) (0.146) (0.124) (0.164) (0.128) (0.163) (0.133) (0.147) (0.122)

ln(Housing index ) -0.420 0.082 0.022 0.100 -0.018 0.216 0.180 -0.017 0.428 0.112 -0.227 0.205
(0.550) (0.149) (0.399) (0.139) (0.481) (0.135) (0.042) (0.144) (0.497) (0.151) (0.385) (0.130)

ln(Employment ) -0.251** -0.246** -0.162** -0.137** -0.252** -0.232** -0.181** -0.161** -0.246** -0.245** -0.180** -0.155**
(0.021) (0.013) (0.019) (0.012) (0.020) (0.013) (0.018) (0.011) (0.021) (0.013) (0.017) (0.011)

MSA fixed-effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Three-digit SIC dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 2,682 7,026 2,876 7,372 2,942 7,629 2,845 7,367 2,567 6,920 3,190 8,022
Number of firms 1,944 4,355 2,021 4,634 2,117 4,764 2,010 4,580 1,850 4,310 2,258 4,997

R-squared 0.41 0.39 0.47 0.42 0.38 0.36 0.44 0.38 0.45 0.40 0.44 0.40

Dependent variable: ln(Average wage )

TABLE 6. HETEROGENEITY OF THE 2008 HOUSING CRISIS BY INDUSTRY CHARACTERISTICS

High Low High Low High 

Note: This table examines the heterogeneity of the 2008 housing crisis by industry characteristics. Industries are split by the median values of industry firm-specific training, task discretion, and 
labor turnover. Unit of observation is firm-year.  ln(Employment) is a natural log of number of employees. Standard errors (in parentheses) are clustered by firms. ** p<0.01, * p<0.05.

Low
Firm-specific training Task discretion Labor turnover



High firm-specific training industries Low firm-specific training industries

High task discretion industries Low task discretion industries

Figure��3.��Wage��shielding��effects��by��industry��characteristics

Notes:��These��graphs��plot��how��wage��shielding��varies��by��the��following��industry��characteristics:��level��of��firm�rspecific��training��(by��median)��and��degree��of��task��
discretion��(by��median).��The��largest��difference��in��sensitivity��is��in��the��housing��crisis��year��2008��and��in��industries��with��high��firm�rspecific��training��and��high��degree��
of��task��discretion.��The��size��of��the��wage��shielding��effect��in��2008��is��illustrated��by��a��vertical��line����in��each��graph.��
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(1) (2) (3) (4)

VARIABLES 2006-2009 Pre-2008 Post-2008
Firms active pre- and post-

2008

Dummy for Health Insurance ×��
ln(Housing index ) -0.156** -0.0480 -0.209** -0.231**

(0.073) (0.106) (0.088) (0.099)

Dummy for Bonus Pay ×��ln(Housing 
index ) 0.013 0.088 -0.006 0.064

(0.058) (0.080) (0.076) (0.076)

Dummy for Pension ×��ln(Housing 
index ) 0.315* 0.176 0.369* 0.333

(0.147) (0.219) (0.160) (0.216)

Training ×��ln(Housing index ) 0.519 1.064 0.009 -2.647
(1.651) (2.143) (1.857) (1.665)

Wage Dispersion ×��ln(Housing 
index ) 0.135 0.187 -0.135 0.113

(0.423) (0.584) (0.538) (0.572)

Dummy for Health Insurance 1.129** 0.536 1.410** 1.496**
(0.384) (0.567) (0.460) (0.526)

Dummy for Bonus Pay 0.004 -0.402 0.108 -0.272
(0.307) (0.426) (0.397) (0.401)

Dummy for Pension -1.204 -0.494 -1.477 -1.326
(0.774) (1.172) (0.838) (1.140)

Training -3.683 -6.670 -1.058 12.676
(8.626) (11.246) (9.703) (8.610)

Wage Dispersion -0.625 -0.730 0.716 -0.549
(2.235) (3.123) (2.828) (3.039)

ln(Housing index ) 0.099 -0.031 0.147 0.044
(0.075) (0.327) (0.111) (0.084)

ln(Employment ) -0.204** -0.204** -0.205** -0.227**
(0.010) (0.016) (0.010) (0.015)

MSA fixed effects Yes Yes Yes Yes
Three-digit SIC dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes

Observations 21,323 5,911 15,412 11,201
Number of firms 9,899 4,218 9,601 3,328

R-squared 0.40 0.42 0.41 0.48

TABLE 7. ROBUSTNESS CHECK FOR BONUS PAY AND WAGE DISPERSION
Dependent variable: ln(Average wage )

Note: This table examines the robustness of the health-housing-crisis relation to alternative wage structures that may be correlated with 
the provision of health insurance and average wage. Dummy for bonus pay receives the value of 1 for observations for which part of total 
employee compensations took the form of bonus pay. Dummy for pension receives the value of 1 for observations for which firms spent 
on pension benefits. Training is a  share of expenses spent on employee training. Wage dispersion divided the within-firm standard-
deviation of employee wages by total compensation. Unit of observation is firm-year. ln(Employment) is a natural log of number of 
employees. Standard errors (in parentheses) are clustered by firms. ** p<0.01, * p<0.05.



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

N 2006 2007 2008 2009 2010 2006 2007 2008 2009 2010

All
Firms with health insurance 7,076 46.2 45.3 44.0 44.8 50.3 27.2 29.2 28.4 25.7 28.2

Firms without health insurance 24,347 53.7 55.3 55.7 57.3 63.2 29.2 31.1 31.5 28.4 28.9

Difference in means -7.4** -10.0** -11.7** -12.5** -12.9** -2.0 -1.9* -3.1** -2.7** -0.07

Industries with high firm-specific training

Firms with health insurance 3,374 42.2 38.6 36.0 38.1 40.5 24.0 27.5 28.2 26.1 28.8

Firms without health insurance 10,246 48.6 51.9 52.8 53.1 58.2 28.0 29.3 31.1 29.3 28.9

Difference in means -6.4* -13.3** -16.8** -15.0** -17.7** -4.0* -1.8 -2.9** -3.1** -0.1

Industries with low firm-specific training

Firms with health insurance 3,265 47.8 49.8 49.6 49.2 58.1 29.6 32.6 31.1 28.9 28.9

Firms without health insurance 12,125 56.6 56.9 57.0 59.7 66.5 29.7 33.1 34.0 30.8 28.6

Difference in means -8.6** -7.0** -7.4** -10.5** -8.3** -0.1 -0.5 -2.9** -1.9* 0.3

Industries with high task discretion

Firms with health insurance 4,387 41.1 39.1 36.2 37.0 41.5 25.7 28.7 28.4 26.8 28.8

Firms without health insurance 13,483 47.1 49.5 49.8 49.8 55.9 27.8 28.7 31.0 29.2 28.9

Difference in means -6.0* -10.4** -13.6** -12.8** -14.4** -2.1 0.0 -2.6** -2.4** -0.1

Industries with low task discretion

Firms with health insurance 2,502 53.5 54.8 56.6 57.3 63.5 29.4 32.9 32.7 29.6 28.8

Firms without health insurance 10,140 61.8 62.5 62.8 66.0 71.9 31.3 36.0 35.7 32.1 28.6

Difference in means -8.3* -7.7** -6.2** -8.7** -8.4** -1.9 -3.1* -3.0** -2.4* 0.2

TABLE 8. COMPARISON OF MEANS: WORKFORCE COMPOSITION AND HEALTH INSURANCE PROVISION

Notes: This table presents the comparison of means results for the share of new hires that are part-time employees and share of employees who got laid off in 2006-
2010 year.  Share of new part-time hires is the proportion of employees hired that year who are classified as part-time. Part-time workers are employees who earn at 
around  the federal minimum wage rate, as established by the U.S. Department of Labor. Share of laid off employees is the percentage of all employees who no longer 
work for the firm in the following year. We exclude 2011 from the analysis because it is the last year we observe firms and their employees, and not all employees 
have complete termination date. High and low levels of industry firm-specific training and task discretion are split by their respective median values. The * indicates the 
different in means is significant at p<0.05 and ** is significant at p<0.01.

Share of new hires that are part-time employees Share of employees laid off

By industry characteristics:



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
Dependent variable: 

VARIABLES Pooled
Within-
firms

Between-
firms Pooled

Within-
firms

Between-
firms Pooled

Within-
firms

Between-
firms Pooled

Within-
firms

Between-
firms Pooled

Within-
firms

Between-
firms

Dummy for Health Insurance 0.209** 0.080** 0.207** 0.015** 0.011** 0.018** -0.085** -0.115** -0.100** -0.058** -0.049** -0.064** 0.467** 0.216** 0.395**
(0.016) (0.022) (0.019) (0.002) (0.003) (0.002) (0.007) (0.031) (0.010) (0.004) (0.012) (0.005) (0.071) (0.080) (0.075)

ln(Employment ) -0.227** -0.369** -0.219** 0.176** 0.158** 0.172** 0.143** 0.807 0.150** 0.088** 0.245** 0.089**
(0.008) (0.017) (0.011) (0.002) (0.003) (0.002) (0.004) (0.025) (0.006) (0.002) (0.009) (0.003)

ln(Sales) 0.777** 0.688** 0.805**
(0.026) (0.042) (0.026)

ln(Average wage ) 0.710** 0.320** 0.735** 0.143** 0.149** 0.136** 0.010* -0.071 0.014* -0.071** -0.045** -0.068** 0.278** 0.036 0.265**
(0.011) (0.020) (0.013) (0.002) (0.003) (0.002) (0.005) (0.031) (0.007) (0.003) (0.013) (0.003) (0.046) (0.062) (0.051)

Firm fixed-effects No Yes No No Yes No No Yes No No Yes No No Yes No
Three-digit SIC dummies Yes - Yes Yes - Yes Yes - Yes Yes - Yes Yes - Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 38,730 38,730 15,254 38,730 38,730 15,254 24,596 24,596 12,500 24,596 24,596 12,500 38,730 38,730 15,254
Number of firms 15,362 15,362 15,254 15,362 15,362 15,254 12,560 12,560 12,500 12,560 12,560 12,500 15,362 15,362 15,254
R-squared 0.42 0.90 0.38 0.78 0.96 0.77 0.09 0.71 0.11 0.21 0.79 0.20 0.13 0.87 0.15

ln(Sales /Employees )

TABLE 9. THE RELATION BETWEEN HEALTH INSURANCE PROVISION AND FIRM OUTCOMES

Note: This table presents the relationship between health benefits and labor productivity, profits, employment growth, employee turnover, and investments in physical capital. Unit of observation is firm-
year. ln(Employment) is a natural log of number of employees and ln(Sales) is a natural log of annual firm sales. Standard errors (in parentheses) are clustered by firms. ** p<0.01, * p<0.05.

ln(Profits ) Employment growth Employee turnover ln(Physical Investment)



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
Dependent variable:

Below 
median

Above 
median

All 
firms

Below 
median

Above 
median

All 
firms

Below 
median

Above 
median

All 
firms

Below 
median

Above 
median

All 
firms

Below 
median

Above 
median

Difference between health and no-
health insurance 7,676** 15,800** 6,679* 9.8* -0.6 2.6 -7.9** -7.9** -8.4** -4.5** -4.3** -5.4** 0.511** 0.371** 0.549**

(2.77) (3.69) (2.07) (2.05) (0.19) (0.36) (7.15) (5.35) (5.11) (7.82) (5.68) (7.10) (5.89) (3.10) (4.37)

Number treated 3,371 1,381 1,989 3,371 1,381 1,989 2,876 1,176 1,699 2,876 1,176 1,699 3,371 1,381 1,989

ln(Employment ) 0.517** 0.674** 0.531** 0.517** 0.674** 0.531** 0.519** 0.668** 0.530** 0.519** 0.668** 0.530** 0.517** 0.674** 0.531**
(0.016) (0.054) (0.030) (0.016) (0.054) (0.030) (0.018) (0.059) (0.037) (0.018) (0.059) (0.037) (0.016) (0.054) (0.030)

ln(Average wage ) 0.568** 0.452** 0.729** 0.568** 0.452** 0.729** 0.570** 0.462** 0.730** 0.570** 0.462** 0.730** 0.568** 0.452** 0.729**
(0.022) (0.029) (0.034) (0.022) (0.029) (0.034) (0.024) (0.031) (0.037) (0.024) (0.031) (0.037) (0.022) (0.029) (0.034)

ln(Age ) -0.016** -0.013** -0.019** -0.016** -0.013** -0.019** -0.015** 0.009** -0.018** -0.015** 0.009** -0.018** -0.016** -0.013** -0.019**
(0.002) (0.003) (0.002) (0.002) (0.003) (0.002) (0.002) (0.003) (0.003) (0.002) (0.003) (0.003) (0.002) (0.003) (0.002)

State dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Three-digit SIC dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of firms 14,987 8,140 6,788 14,987 8,140 6,788 12,327 6,714 5,561 12,327 6,714 5,561 14,978 8,140 6,788

ln(Physical investment)

Notes:  This table reports the results of non-parametric propensity score-matching estimation of the relation between health benefits and labor productivity, profit, employment growth, turnover 
and physical investment. The estimation is cross-sectional for the most recent year a firm appears in the sample. The dependent variable in the first stage is a dummy variable for firms with 
health benefits. The balance test on covariates shows very small (less than 5%) and insignificant bias after matching. Absolute values of t-stats are in the parentheses for average treatment effect 
results, and standard errors are reported in parentheses for the first-stage results. ** significant at 1%; * significant at 5%.

TABLE 10. NON-PARAMETRIC PROPENSITY SCORE-MATCHING ESTIMATION

Sales /Employees ln(Profit ) Employment growth  (%)
Employment

All 
firms

Employment Employment Employment
Employee turnover

Employment

Dependent variable (first-stage probit): Dummy for health insurance



(1) (2) (3) (4) (5) (6) (7) (8)
Dependent variable: 

Pooled
Between- 

firms Pooled
Between- 

firms Pooled
Between- 

firms Pooled
Between- 

firms

Dummy for Health Insurance 0.367** 0.389** 0.029** 0.035** -0.172** -0.225** -0.202** -0.163**
(0.041) (0.048) (0.003) (0.003) (0.049) (0.068) (0.014) (0.016)

ln(Employment ) -0.163** -0.171** 0.142** 0.140** -0.206** -0.197** -0.016** -0.013**
(0.009) (0.011) (0.002) (0.003) (0.005) (0.006) (0.002) (0.003)

ln(Average wage ) 0.772** 0.747** 0.128** 0.123** -0.090** -0.076** -0.102** -0.095**
(0.013) (0.015) (0.002) (0.002) (0.005) (0.007) (0.003) (0.004)

ln(GDP per capita ) 0.026 0.044 0.016** 0.018** 0.050* 0.054* 0.038** 0.046**
(0.054) (0.057) (0.006) (0.007) (0.021) (0.027) (0.014) (0.015)

ln(State population ) 0.008 0.009 0.003** 0.003* 0.005 0.005 -0.007** -0.005*
(0.009) (0.010) (0.001) (0.001) (0.003) (0.005) (0.002) (0.002)

Three-digit SIC dummies Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes

Sample average 11.06 10.99 0.193 0.183 0.075 0.032 0.334 0.311
Observations 24,554 12,483 24,554 12,483 24,554 12,483 24,554 12,483
Number of firms 12,543 12,483 12,543 12,483 12,543 12,483 12,543 12,483

Marginal income tax rates 0.044** 0.034** 0.042** 0.036** 0.049** 0.037** 0.059** 0.043**
(0.011) (0.011) (0.011) (0.011) (0.011) (0.010) (0.010) (0.010)

Wald test �–²(1) 39.61** 31.82** 5.80* 3.86* 33.77** 19.66** 247.43** 125.80**

TABLE 11. INSTRUMENTAL VARIABLES ESTIMATION OF RELATION BETWEEN HEALTH INSURANCE 
PROVISION AND FIRM OUTCOMES

Note: This table presents results from the treatment effects instrumental variable models examining the relationship between health benefits and labor productivity, 
profits, employment growth, and employee turnover. Provision of health insurance is instrumented by the level of the marginal income tax rates for each state and 
year.  For all models, the first-stage coefficients are positive and significant, and the Wald test of independent equations strongly rejects the null of exogeneity. 
Unit of observation is firm-year. Standard errors (in parentheses) are clustered by firms. ** p<0.01, * p<0.05.

ln(Sales /Employees ) ln(Profits) Employment growth Employee turnover

IV first-stage estimates and tests of exogeneity:


