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9 1%*&'G (.*,'*(31&% %3)/ 8*(5**) ,$(B$(G 4,>*')A*)( 3)-'&2('$1($'*
&)6 2,13&% 3)>*2(A*)( -,%%,52" O',A ?K@ &)6 ?a@G 5* ,82*'>* (.&( 8,(.
3)-'&2('$1($'* *FB*)63($'* ?%"@ &)6 2,13&% 3)>*2(A*)( *FB*)63($'* ?%!@
1&) B'*>*)( 63A3)32.3)4 '*($')2 (, 21&%* 3) B'3>&(*:2*1(,' 1&B3(&% ?!@G
'&32* (.* A&'43)&% B',6$1( ,- B'3>&(*:2*1(,' 1&B3(&% ?*#+*!@ &)6 '&32*
(.* '&(* ,- 4',5(. ,- ,$(B$( ?1@"
E.* '*2$%(2 3) 1,)63(3,)2 ?W@ &)6?b@ &'* 23A3%&' (, (.* f&'', ?Hbb^@ '*:

2$%(" <,>*')A*)( 3)(*'>*)(3,) ,- (.32 )&($'* 1&) '&32* *1,),A31 4',5(.
,)%0 53(.3) %3A3(2" +)1* (.* A&'43)&% B',6$1( ,- 4,>*')A*)( 2,13&% ,'
*1,),A31 3)-'&2('$1($'* *FB*)63($'* -&%%2 8*%,5 B'31* ,! ,' ," '*2B*1:
(3>*%0G -$'(.*' 3)1'*&2*2 3) %! ,' %" &'* .&'A-$% (, *1,),A31 4',5(.G
23)1* (.* (&F *C*1( 1,A*2 (, 6,A3)&(* (.* 1&B3(&% B',6$1(3>3(0 *C*1("
E.* 63A3)32.3)4 A&'43)&% B',6$1( ,- *1,),A31 3)-'&2('$1($'* 3AB%3*2 (.*
*F32(*)1* ,- & B%&(*&$ *C*1( ` 53(. 3)-'&2('$1($'* 1&B3(&% '*&1.3)4 & A&F:
3A$A ,' 2,13&%%0 ,B(3A&% gB%&(*&$h %*>*% ,)1* (.* (&F *C*1( 6,A3)&(*2
(.* 1&B3(&% B',6$1(3>3(0 *C*1("HI E.* B'*2*)1* ,- 2$1. & ),):%3)*&' '*:
%&(3,)2.3B 8*(5**) 4',5(. &)6 2,13&% 3)-'&2('$1($'* 32 &%2, ,82*'>&8%*"
T,5*>*'G 6$* (, (.* &82*)1* ,- 63A3)32.3)4 '*($')2 (, 2,13&% 3)-'&2('$1:
($'*G '323)4 ,$(B$( B*' 1&B3(& &)6 (.* '*2$%(3)4 (&F *C*1( 32 (.* #$)-
1&$2* ,- (.32 ),):%3)*&'3(0"H_ E.32 ),):%3)*&'3(0 32 2.,5) 3) O34$'* XG
5.*'* ( ! $4+G $ ! %G %! ! +$ (, %$$ &)6 ! ! +$ (, %$$"

Y=M;ZQE O=<[QZ X\

HIE.* *C*1( 32 ,82*'>&8%* 3) ;,$(. 9-'31&) 3)-'&2('$1($'&% 6*>*%,BA*)( ` 2**
S*'/3)2 *( &%"?X^^U@
H_V3A3)32.3)4 '*($')2 (, '$ ?%3/* !@ B,23(3>*%0 &C*1(2 # &( & 6*1'*&23)4 '&(* $)%3/*

'%G 5.*'* (.* *C*1( 32 1,)2(&)( ?-,' & 43>*) %*>*% ,- %G '$ &)6 !@"
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Zd$&%%0G (.* *FB,23(3,) 36*)(37*2 & B,2238%* 2,$'1* -,' & 632(3)1(3,)
8*(5**) 3)-'&2('$1($'* &)6 ,(.*' B.0231&% 1&B3(&% ` (.* 3)63'*1( B',6$1:
(3>3(0 *C*1( ,- 3)-'&2('$1($'* ,) B.0231&% 1&B3(&% 2(,1/"
E.32 3AB%3*2 (.&( &)0 *%" &)6 *%! &C*1( (.* %*>*% ,- 3)>*2(A*)(

3) B'3>&(*:2*1(,' 1&B3(&% 2(,1/G 23)1* *#+*! ! "%$ (#$%! "%"+!## !
"%$ (# &#+!' ) $"
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[)6*' & A,6*% (.&( 3)(',6$1*2 & '&(3,)&%* -,' 632(3)4$32.3)4 B$8%31
-',A B'3>&(* 1&B3(&%G (.',$4. B',6$1(3>3(0 *).&)1*A*)( ,- B'3>&(*:2*1(,'
1&B3(&%G (.* *FB*1(&(3,) 32 ),( ,)%0 ,- & 63'*1( 4',5(. '&(* 3AB&1( ,-
1.&)4*2 3) B$8%31:2*'>31* B',>323,)G 8$( &%2, ,- &) 3)63'*1( *C*1( ,) ,$(:
B$( &)6 4',5(. (.',$4. 1.&)4*2 3) (.* 2(,1/ ,- B'3>&(*:2*1(,' 1&B3(&%"HU

E.$2 (, 1&B($'* 8,(. (.* 63'*1( &)6 3)63'*1( 3AB&1(2 ,- 3)-'&2('$1($'*
3)>*2(A*)( G & 202(*A2 &BB',&1. (, *2(3A&(3,) &BB*&'2 (, (.* A,2( B%&$:
238%*"

89> )*2$-$#%& ?$/1-%/0-1
E.*'* *F32( )$A*',$2 2($63*2 ,) (.* 3AB&1( ,- 3)-'&2('$1($'* *FB*)63:
($'* ,) 4',5(. &)6l,' B',6$1(3>3(0" E.* &1&6*A31 6*8&(* ,) B$8%31
3)-'&2('$1($'* 5&2 2(3A$%&(*6 80 921.&$*' ?HbWb@" O34$'* I 2.,52 (.*
'*2$%(2 ,- >&'3,$2 B&B*'2 $23)4 & >&'3*(0 ,- A*(.,6,%,43*2 3) &)&%023)4
(.* 3AB&1( ,- 3)-'&2('$1($'*"

Y=M;ZQE O=<[QZ I\

E.* >&'3,$2 A*(.,6,%,43*2 3)631&(* (.&( (.*'* 6, *F32( B,23(3>* 2B3):
,C2 -',A 3)-'&2('$1($'* *FB*)63($'* ,) ,$(B$(G B'3>&(* 3)>*2(A*)( &)6l,'
%&8,$' B',6$1(3>3(0" T,5*>*'G *&1. *1,),A*('31 &BB',&1. $2*6 (, 2($60
(.* '*%&(3,)2.3B 8*(5**) 3)-'&2('$1($'* *FB*)63($'* &)6 4',5(. 6,*2
03*%6 '*2$%(2 (.&( 63>*'4* 234)371&)(%0 3) (*'A2 ,- *3(.*' (.* A&4)3($6*
,- (.* *C*1( ,- 3)-'&2('$1($'* *FB*)63($'* ,) ,$(B$( &)6l,' 3- & B,23(3>*
'*%&(3,)2.3B 32 234)371&)( ,' ),("
E.* B',6$1(3,) -$)1(3,) &BB',&1. 1&B($'*2 (.* B$8%31 1&B3(&% 2(,1/

&2 &) &663(3,)&% 3)B$( -&1(,' 3) & B',6$1(3,) -$)1(3,)" =)3(3&%%0G (.32

HUM,(* (.&( &##
&!##

( % &)6 &##
&!#!

( %" E.32 A&0 8* & (.*,'*(31&% *FB&)&(3,) -,' (.*
1',563)4:,$( *C*1( ,- 4,>*')A*)( *FB*)63($'*"
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&BB',&1. 03*%6*6 '*2$%(2 m(.&( 5*'* n$2( (,, 4,,6 (, 8* ('$*c ?9&',)G
Hbb^@" =)6**6G (.* '*2$%(2 ,- 921.&$*' ?HbWb@ &)6 P$))*%% ?Hbb^@ .&>*
8**) 1'3(313k*6 ,) >&'3,$2 4',$)62" E.* A,2( 2*'3,$2 ,8n*1(3,)2 &'*
'*%&(*6 (, (.* &22$A*6 1&$2&%3(0 8*(5**) B$8%31 1&B3(&% &)6 ,$(B$(G (.*
2B*1371&(3,) &)6 '*2('31(3>*)*22 ,- (.* *2(3A&(*6 A,6*% &)6 (.* (3A*:
2*'3*2 1.&'&1(*'32(312 ,- (.* 6&(&"
9) &%(*')&(3>* (, (.* B',6$1(3,) -$)1(3,) &BB',&1. 32 (, *2(3A&(* &

1,2( ,' B',7( -$)1(3,) 3) 5.31. (.* B$8%31 1&B3(&% 2(,1/ 32 3)1%$6*6" ;,A*
,- (.* 6'&58&1/2 ,- (.* B',6$1(3,) -$)1(3,) &BB',&1. 1&) 8* *%3A3)&(*6
80 $23)4 (.32 2,:1&%%*6 8*.&>3,$'&% &BB',&1." T,5*>*'G (.* L*F383%3(0
,- (.* -$)1(3,)&% -,'A '*d$3'*2 (.* 6&(&8&2* $2*6 (, 1,)(&3) & ('*A*):
6,$2 &A,$)( ,- 3)-,'A&(3,)" O$'(.*'A,'*G (.* 322$* ,- 1&$2&%3(0 32 &%2,
B',8%*A&(31" P,2( 2($63*2 -,%%,53)4 (.* 8*.&>3,$'&% &BB',&1. 1,)1%$6*
(.&( B$8%31 1&B3(&% '*6$1*2 B'3>&(* 2*1(,' 1,2(2 ,' 3)1'*&2*2 B'3>&(* 2*1(,'
B',7(2" T,5*>*'G (.* *2(3A&(*6 *C*1(2 &'* 4*)*'&%%0 234)371&)(%0 2A&%%*'
(.&) (.,2* '*B,'(*6 80 921.&$*' ?HbWb@"
!',22:2*1(3,) 4',5(. '*4'*223,)2" S',8%*A2 &22,13&(*6 53(. (.*2*

1',22:2*1(3,) '*4'*223,)2 3)1%$6* 83&2*2 6$* (, ,A3((*6 >&'3&8%*2 &)6 '*:
>*'2* 1&$2&(3,)" !,)1%$23,)2 8&2*6 ,) 1',22:2*1(3,) '*4'*223,)2G *2B*:
13&%%0 3) & 1',22:2*1(3,) ,- .*(*',4*)*,$2 1,$)('3*2G &'* ,-(*) ),( >*'0
',8$2( &)6 (.32 32 &%2, ('$* -,' (.* ,$(1,A*2 53(. '*2B*1( (, (.* 4',5(.:
'&323)4 *C*1(2 ,- B$8%31 3)>*2(A*)("
E.* D*1(,' 9$(,'*4'*223>* ?D9Q@ &BB',&1. ('3*2 (, 2,%>* 2,A* ,-

(.* B',8%*A2 '&32*6 80 (.* B',6$1(3,) &)6 8*.&>3,$'&% &BB',&1." 9)
&6>&)(&4* ,- D9Q A,6*%2 32 (.&( ), ( .*&#*& 1&$2&%3(0 63'*1(3,)2 &'*
3AB,2*6 ,' ,(.*' 36*)(3-03)4 1,)63(3,)2 6*'3>*6 -',A *1,),A31 (.*,'0
&'* )**6*6" =)63'*1( *C*1(2 ,- B$8%31 1&B3(&% &'* &%2, (&/*) 3)(, &11,$)("
9 7)&% 1%&22 ,- 2($63*2 .&2 *F&A3)*6 (.* B,(*)(3&% A31',*1,),A31

3AB&1(G B,2($%&(*6 80 (.* f&'', ?Hbb^@:(0B* A,6*%2G ,- 3AB',>3)4 (.*
B',6$1(3>3(0 ,- B'3>&(* 1&B3(&%G ,' (.* 1,2( 2('$1($'* ,- (.* B'3>&(* 2*1(,'G
'&(.*' (.&) (.* 7)&% 4',5(. 3AB&1( ,- 3)-'&2('$1($'*" #*2236*2 ?HbbI@G
N3A*)*k ?HbbU@G P$))*% ?Hbb^&@G P$'B.0 *( &%" ?HbWb@ &)6 9A26*)
?HbWb@ &%% *AB.&23k* (.* 3AB,'(&)1* ,- (.*2* -&1(,'2" o**G 9)&2 &)6
+. ?Hbbb@ B',>36* *AB3'31&% >*'371&(3,)" E.32 2($60 53%% *AB%,0 (.*
N,.&)2*) D*1(,' Z'',' !,''*1(3,) ?DZ!P@ &BB',&1.HK (, *2(3A&(* (.*
3AB&1( ,- 2,13&% &)6 *1,),A31 3)-'&2('$1($'* *FB*)63($'* ,) B*' 1&B3(&
4',22 >&%$*:&66*6 ?<D9@"Ha

9 >&'3*(0 ,- 2($63*2 ,) (.* 3AB&1( ,- 3)-'&2('$1($'* *FB*)63($'* ,)
4',5(. .&>* 8**) 1,)6$1(*6 ,) ;9 6&(&" +)* 2$1. 2($60 5&2 3)2(3($(*6

HK;** ;*1(3,) X"I -,' & 6*(&3%*6 6*21'3B(3,) ,- (.32 &BB',&1."
Ha=) (.32 B&B*'G (.* (*'A 4',22 >&%$*:&66*6 ?<D9@ 53%% 8* 3)(*'1.&)4*6 53(. 4',22

6,A*2(31 B',6$1( ?<VS@ (, 3AB%0 ,)* 3) (.* 2&A*"

W



80 (.* V*>*%,BA*)( f&)/ ,- ;,$(.*') 9-'31& ?Vf;9@ ?HbbW@" =(2 '*B,'(
.34.%34.(2 (.'** 2*(2 ,- *1,),A*('31 '*2$%(2 -,' ;,$(. 9-'31&) 6&(&G &%%
,- 5.31. *AB%,0 !,88:V,$4%&2 B',6$1(3,) -$)1(3,) 2B*1371&(3,)2" E.*
Vf;9c2 ,5) 2($60 '*%&(*2 (, (.* B*'3,6 HbKa`HbbKG &)6 1,)(',%2 -,'
(3A* &)6 1&B&13(0 $(3%3k&(3,)" E.* '*2$%(2 3)631&(* & 2(',)4G B,23(3>* '*:
%&(3,)2.3B 8*(5**) B$8%31:2*1(,' 1&B3(&% &)6 ,$(B$(G &%(.,$4. (.* +o;
*2(3A&(*2 &'* 2B$'3,$2 ?*%&2(313(0 ,- &BB',F3A&(*%0 ^"I@" [23)4 Z)4%*:
<'&)4*' 1,3)(*4'&(3,) *2(3A&(3,)G (.* Vf;9 2($60 &%2, 7)62 2(',)4
1',563)4:3) *C*1(2 ,- 3)-'&2('$1($'* ,) B'3>&(*:2*1(,' ),):'*236*)(3&% 3):
>*2(A*)("
S*'/3)2 ?X^^I@ B',>36*2 &) *F(*)23>* 6&(& 2*( ,- 63C*'*)( A*&2$'*2

,- B.0231&% 3)-'&2('$1($'* -,' ;9" ;,A* ,- (.*2* 2*'3*2 &'* $2*6 3) (.32
B&B*' (, 1'*&(* &) 3)6*F ,- 3)-'&2('$1($'* *FB*)63($'*" S*'/3)2 ?X^^I@
7)62 (.&( ;,$(. 9-'31&c2 *1,),A31 3)-'&2('$1($'* 6*>*%,B*6 '&B36%0 -',A
(.* A36:HWa^2 (, (.* A36:Hba^2 ?&) 3AB,'(&)( ',%* 5&2 B%&0*6 80 (.*
4',53)4 A3)3)4 3)6$2('0@G 8$( (.32 5&2 -,%%,5*6 80 & 2.&'B 2%,56,5)
-',A (.* %&(*:Hba^2 (, X^^X ?(.* 1,$)('0c2 2&>3)42 &)6 (,(&% 3)>*2(A*)(
'&(*2 -*%%G (.* 2.&'* ,- 4,>*')A*)( 1,)2$AB(3,) 3) (.* *1,),A0 4'*5G
&)6G 6$'3)4 (.* Hbb^2G 721&% 1,)2,%36&(3,) 8*1&A* & B'3,'3(0@" E.*
B&B*'2 7)62 & 234)371&)( %,)4:'$) '*%&(3,)2.3B 8*(5**) 3)-'&2('$1($'*
&)6 <VS 3) ;,$(. 9-'31&" P,'* 2B*1371&%%0G (.* '*2$%(2 3)631&(* (.&(
;,$(. 9-'31&c2 <VS 4',5(. (*)62 (, 6'3>* 4',5(. 3) 3)63>36$&% A*&2$'*2
,- 3)-'&2('$1($'*:'*%&(*6 4,,62 &)6 2*'>31*2"
;*1,)6%0G O*66*'/* !+ ()" ?X^^U@ 2.,5 (.&( 1&$2&%3(0 8*(5**) 3):

-'&2('$1($'* 3)>*2(A*)( &)6 *1,),A31 4',5(. &BB*&'2 (, '$) 3) 8,(.
63'*1(3,)2" ;B*1371&%%0G (.*0 7)6 & -,'13)4 '*%&(3,)2.3B '$))3)4 -',A
3)-'&2('$1($'* 7F*6 1&B3(&% 2(,1/ (, <VS 2$44*2(3)4 (.&( 3)-'&2('$1($'*
%*&62 4',5(.G (.,$4. (.*0 &%2, 7)6 *>36*)1* ,- B,(*)(3&% 23A$%(&)*3(0 8*:
(5**) 3)-'&2('$1($'* &)6 ,$(B$( ?<VS &)6 %,1,A,(3>*2j <VS &)6 4,,62
2(,1/j 4,,62 >*.31%*2 &)6 <VSj <VS &)6 *%*1('313(0@G ,- ,$(B$( %*&63)4
3)-'&2('$1($'* ?<VS &)6 '&3%5&0 %3)*2j <VS &)6 1,&1.3)4 2(,1/j <VS
&)6 '&3% B&22*)4*' n,$')*02j <VS &)6 B,'( 1&'4,j <VS &)6 ;99 B&22*):
4*'2j <VS &)6 7F*6 B.,)* %3)*2@G &)6 ,- ), &22,13&(3,) &( &%% ?<VS &)6
'&3% 1&''03)4 1&B&13(0j <VS &)6 '&3% -'*34.(j <VS &)6 3)(*')&(3,)&% &3'
B&22*)4*'2@" O*66*'/* !+ ()" ?X^^U@ 7)6 5*&/ *>36*)1* ,- -**68&1/ -',A
,$(B$( (, 3)-'&2('$1($'*j 5.3%* (.* 7)63)4 ,- &) 3)-'&2('$1($'* 4',5(.
3AB&1( 32 ',8$2(" f,4*(3p1 !+ ()" ?X^^U@G $23)4 B&)*% 6&(& -,' (.* ;9
A&)$-&1($'3)4 2*1(,'G 7)6 *AB3'31&% %3)/2 8*(5**) 3)-'&2('$1($'* &)6
B',6$1(3>3(0" ;B*1371&%%0G 3)-'&2('$1($'* &C*1(2 ,$(B$( 63'*1(%0G 5.3%* 3(
*F*'(2 A,'* %3A3(*6 3AB&1( ,) -&1(,' B',6$1(3>3(0"
;$AA&'3k3)4G 5* 1,A* $B 53(. ,)%0 >*'0 A,6*2( 1,)1%$23,)2" O3'2(G

B$8%31 1&B3(&% B',8&8%0 *).&)1*2 *1,),A31 4',5(.G & 1,)1%$23,) (.&(

b



A,2( *1,),A32(2 3)($3(3>*%0 5,$%6 &21'38* (," ;*1,)6G 5* &'* %*22 1*'(&3)
&8,$( (.* A&4)3($6* ,- (.* *C*1( &)6 63'*1(3,) ,- &22,13&(3,) 8*(5**)
3)-'&2('$1($'* &)6 4',5(."
9) 322$* (.&( 32 ),( &%5&02 6*&%( 53(. 1&'*-$%%0 32 (.&( (.* 1,)1*B(

,- (.* 2(,1/ ,- B$8%31 1&B3(&% 3)1%$6*2 '&(.*' 63>*'43)4 3)4'*63*)(2G %3/*
.34.5&02 &)6 2('**(2G 4&2G 5&(*' &)6 *%*1('313(0 -&13%3(3*2G 5&(*' 2$BB%0G
8'364*2G 5&(*' ('&)2B,'(&(3,) 202(*A2G *(1" P,2( &$(.,'2 *AB%,0 6&(&
3) (.*3' &)&%02*2 5.31. &'* 4*)*'&%%0 1.,2*) ,) (.* 4',$)6 ,- (.*3' &>&3%:
&83%3(0G 53(.,$( &)&%0k3)4 5.*(.*' (.*3' 1,)1%$23,)2 &'* 2*)23(3>* ),(
,)%0 (, (.* 1,)1*B( ,- (.* B$8%31 1&B3(&% 2(,1/ ?)&'',5 >*'2$2 8',&6 6*:
7)3(3,)2@G 8$( &%2, (, (.* 5&0 (.* 1&B3(&% 2(,1/ .&2 8**) 1,)2('$1(*6"
O,' 3)2(&)1*G A,2( 6&(& ,) (.* 1&B3(&% 2(,1/ &'* 1,)2('$1(*6 $23)4 (.*
B*'B*($&% 3)>*)(,'0 A*(.,6G 3) 5.31. &22$AB(3,)2 &8,$( (.* *FB*1(*6
%3-* ,- (.* &22*(2 &'* 1'$13&%" O*5 &$(.,'2 *FB*'3A*)( 53(. 63C*'*)( 6*:
7)3(3,)2 ,- (.* 2(,1/ ,- B$8%31 1&B3(&%G 5.31. 3)6**6G 2,A*(3A*2 %*&6
(, 63>*'43)4 ,$(1,A*2 ?;($'A &)6 V* T&&)G HbbUj <&'13&:P3%m& !+ ()"G
HbbK@" 9%(.,$4. 2,A* &$(.,'2G 3)1%$63)4 921.&$*' ?HbWb@G 63C*'*)(3&(*
8*(5**) (.* (,(&% 2(,1/ ,- ),):A3%3(&'0 B$8%31 1&B3(&% &)6 (.* 2(,1/ ,-
3)-'&2('$1($'*G ,)* A&0 5,)6*' 5.*(.*' (.32 2$]1*2" =( 32 %3/*%0 (.&( '*:
43,)2 &)6 3)6$2('3*2 '*&1( 63C*'*)(%0 (, >&'3,$2 (0B*2 ,- B$8%31 1&B3(&%"
=)6**6G S3)),3 ?Hbb_@ 7)62 2(',)4 *>36*)1* 3) 2$BB,'( ,- (.32 >3*5"
9),(.*' 322$* (, 5.31. .&'6%0 &)0 &((*)(3,) .&2 8**) B&36 32 (.* -&1(
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Y=M;ZQE O=<[QZ _\

M*( 3)>*2(A*)( 3) *1,),A31 3)-'&2('$1($'* B*' 1&B3(& -*%% -',A QHGI^_
3) HbaK (, QUX 3) X^^X ?3) X^^^ B'31*2@G & 1,%%&B2* ,- bK B*'1*)( "Xa

=)>*2(A*)( '&(*2 3) )*( *1,),A31 3)-'&2('$1($'* *FB*)63($'* ?-,' (.32
B*'3,6@ -*%% -',A K"U B*'1*)( ,- <D9 (, ^"I B*'1*)( ,- <D9G 5.31. %3*2
5*%% 8*%,5 (.* 3)(*')&(3,)&% 8*)1.A&'/ ,- &BB',F3A&(*%0 (.'** (, 23F
B*' 1*)( 36*)(37*6 80 #*2236*2 ?HbbI@" =) X^^XG aXJ ,- B$8%31:2*1(,'
3)-'&2('$1($'* 3)>*2(A*)( 1,)232(*6 ,- ('&)2B,'(G 1,AA$)31&(3,)G B,5*'
&)6 5&(*'" E.* '*1,>*'0 ,- 3)-'&2('$1($'* 3)>*2(A*)( 3) (.* Hbb^2 &)6 (.*
2$82*d$*)( 2%$AB 5*'* A&3)%0 (.* '*2$%( ,- *FB&)23,) B',4'&A2 80 (.*
(*%*B.,)* ?E*%/,A@ &)6 *%*1('313(0 ?Z2/,A@ $(3%3(3*2 (, *F(*)6 (*%*B.,)*
%3)*2 &)6 *%*1('313(0 (, &'*&2 5.31. 5*'* $)6*':2*'>31*6G &)6 (.* B$'1.&2*
,- )*5 &3'1'&-( 80 (.* )&(3,)&% 1&''3*' ?;,$(. 9-'31&) 93'5&02@ ?;9Qf
&))$&% *1,),A31 '*B,'(2G HbbK`X^^^@"

Y=M;ZQE O=<[QZ U\

E.* 6*1%3)* 3) 3)-'&2('$1($'* 3)>*2(A*)( 8*(5**) (.* A36:Hba^2 &)6
X^^X 5&2 B&'( ,- &) ,>*'&%% 6*1%3)* 3) 4',22 7F*6 1&B3(&% -,'A&(3,)
?<O!O@ ,>*' (.* 2&A* B*'3,6" 92 & B*'1*)(&4* ,- <VSG ;,$(. 9-'31&c2
4',22 2&>3)42 &%2, -*%% 6$'3)4 (.* HbW^2 &)6 Hbb^2" O&%%3)4 3)-'&2('$1($'*
3)>*2(A*)( A&0 &%2, .&>* 8**) & '*2B,)2* (, ,>*'1&B&13(0 3) 1*'(&3) &':
*&2 ?P*''37*%6G X^^^@" S*'/3)2 !+ ()" ?X^^U@ B',>36*2 & 1,AB'*.*)23>*
6*21'3B(3,) ,- B&'(31$%&' *1,),A31 3)-'&2('$1($'* 6*>*%,BA*)(2 3) ;,$(.

XaO,' (.* B$'B,2*2 ,- (.32 2($60G 3)>*2(A*)( 32 1&%1$%&(*6 &2 (.* 1.&)4* 3) '*&%
7F*6 1&B3(&% 2(,1/G (&/3)4 &11,$)( ,- 6*B'*13&(3,)"

HU



9-'31& 23)1* HWaU" E.* 7'2( 5&>* ,- 3)-'&2('$1($'* 6*>*%,BA*)( 5&2
'&3%5&02 ,>*' (.* HWaU`HbI^ B*'3,6G &-(*' 5.31. (.*'* 5&2 %3((%* 1.&)4*
3) (.* ',$(*:/3%,A*('* '&3%5&0 %3)* 632(&)1* ` (.,$4. ',%%3)4 2(,1/ 1,):
(3)$*6 (, 3)1'*&2*" E.* 2*1,)6 (&/*:,C 3) 3)-'&2('$1($'* 3)>*2(A*)( 5&2
3) 3)(*':13(0 ',&62G 5.31. '*&1.*6 & B%&(*&$ &',$)6 Hb_^G &-(*' 5.31.
(.* -,1$2 5&2 ,) (.* B&>3)4 ,- )&(3,)&% &)6 B',>3)13&% ',&62" =) (.*
HbX^2 &)6 HbI^2 4',5(. 3) ',&6 ('&]1 -&' *F1**6*6 4',5(. 3) '&3% ('&)2:
B,'(G &)6 53(. (.* B&>3)4 ,- ',&62 &-(*' Hb_^ ',&6 ('&]1 1,)(3)$*6 (,
4',5 -&2(*' (.&) '&3% -,' (.* '*2( ,- (.* 1*)($'0" R.3%* B,'(2 1,)2(3($(*
;,$(. 9-'31&c2 ,%6*2( -,'A ,- 3)-'&2('$1($'*G 2$82(&)(3&% *FB&)23,) 3)
B,'( 1&B&13(0 5&2 1,)2('&3)*6 (, (.* Hba^2 (.',$4. (.* 1,)2('$1(3,) ,-
(5, )*5 B,'(2G 6,$8%3)4 (.* >,%$A* ,- 1&'4, .&)6%*6" E.* 7)&% B.&2*
,- 3)-'&2('$1($'* 6*>*%,BA*)( 5&2 3) (*%*B.,)*2 &)6 *%*1('313(0" R.3%*
(.* &>*'&4* 4',5(. '&(* -,' 7F*6 B.,)* %3)*2 6',BB*6 3) (.* HbK^2G 3(
',2* &4&3) 3) '*2B,)2* (, (.* 3)(',6$1(3,) ,- 3)-,'A&(3,) &)6 1*%% B.,)*
(*1.),%,40"

Y=M;ZQE O=<[QZ K\

9 )$A8*' ,- 3AB%31&(3,)2 -,%%,5 -',A (.* 6*21'3B(3>* *>36*)1*" O3'2(%0G
;,$(. 9-'31&c2 2(,1/ ,- *1,),A31 3)-'&2('$1($'* .&2 6*>*%,B*6 3) 2(&4*2
` 53(. & 2*'3*2 ,- 2*d$*)(3&% B*'3,62 ,- 3)-'&2('$1($'* ',%%:,$(" E.$2 1'*:
&(3)4 &) 3)6*F ,- B.0231&% 3)-'&2('$1($'* 1&B3(&% 2(,1/G ,)* A&0 8* &8%*
(, 4*( & A,'* 1,AB'*.*)23>* B31($'* ,- (.* ',%* *1,),A31 3)-'&2('$1($'*
B%&02 3) 6*>*%,BA*)("XW

9) 3)6*F ,- 1&B&13(0 $(3%3k&(3,) ,- '&3%',&6 &)6 ',&6 3)-'&2('$1($'*
5&2 1'*&(*6" E.* 3)6*F 3)1,'B,'&(*2 63C*'*)( A*&2$'*2 ,- '&3% 3)-'&2('$1:
($'*Xb B*' (,) ,- -'*34.( &)6 ',&6 3)-'&2('$1($'* ?8,(. B&>*6 &)6 $):
B&>*6@ B*' >*.31%*" O34$'* K 3)631&(*2 & 6*1%3)3)4 ('*)6" E.32 A&0
*3(.*' 3AB%0 (.&( 3)-'&2('$1($'* 1&B&13(0 32 6*1%3)3)4 ,' (.&( 3)-'&2('$1:
($'* 32 8*3)4 A,'* *]13*)(%0 $2*6" P,'* /3%,A*('*2 ,- ',&6 6,*2 ),(
)*1*22&'3%0 3AB%0 3AB',>*A*)(2 3) 3)-'&2('$1($'*" Q,&62 3) ;9 3) (.*
Hba^2 5*'* 8*3)4 &%(*'*6 2, (.&( >*.31$%&' ('&)2B,'(&(3,) A&0 8* A,'*
*]13*)(%0 $(3%3k*6" E.$2 *1,),A31 4',5(. (.$2 &BB*&'2 (, B',>36* 8,(.
(.* )**6 -,'G &)6 (.* '*2,$'1*2 (, -$)6G >&'3,$2 (0B*2 ,- 3)-'&2('$1($'*"
=( 32 B%&$238%* (.&( B.&2*2 ,- 3)-'&2('$1($'* 6*>*%,BA*)( (,,/ B%&1* 8,(.
3) '*2B,)2* (, 1.&)4*2 3) (.* 2('$1($'* ,- (.* *1,),A0G 5.3%* &%2, 3A:
B&1(3)4 ,) *1,),A31 B*'-,'A&)1* 3) (.*3' ,5) '34.("

XWE.32 A&0 8* (.* '*&2,) 5.0 O*66*'/* ?X^^U@ ,)%0 7)62 2,A* A*&2$'*2 ,- B.0231&%
3)-'&2('$1($'* (, .&>* & B,23(3>* *C*1( ,>*' (.* &)%&02*6 2&AB%* B*'3,6"
XbQ&3% 3)-'&2('$1($'* A*&2$'*2 3)1%$6* '&3%5&0 %3)*2G %,1,A,(3>*2 &)6 1,&1.3)4

2(,1/"

HK



;,13&% 3)-'&2('$1($'* )*( 3)>*2(A*)( B*' 1&B3(& &%2, 6*1%3)* -',A QXKI
3) HbaK (, QX 3) X^^XG '*B'*2*)(3)4 & 6*1%3)* ,- bbJ" 92 & B',B,'(3,) ,-
<VSG 2,13&% 3)-'&2('$1($'* *FB*)63($'* 3) X^^_ 5&2 ^"XJ ,- <D9" E.*'*
.&2 8**) & '*)*5*6 *C,'( -',A 0*&' X^^^ (, 3)1'*&2* 2,13&% 3)-'&2('$1($'*
3)>*2(A*)( *FB*)63($'*" E.32 32 *>36*)( 1%*&'%0 *>36*)( -',A O34$'* _
53(. 2,13&% 3)-'&2('$1($'* B*' 1&B3(& '323)4 (, QIb 3) X^^_"I^ O',A O34$'*
a &) *FB,)*)(3&% 3)1'*&2* 3) 2,13&% 3)-'&2('$1($'* *FB*)63($'* 32 *>36*)(
-',A X^^^ ,)5&'62"

Y=M;ZQE O=<[QZ a\

E.32 32 3) %3)* 53(. (.* 4,>*')A*)(c2 '*)*5*6 *C,'(2 (, *)2$'* 3(2
2,13&% ,8%34&(3,)2 &'* A*( -',A X^^^ ,)5&'62" E.* 4,>*')A*)( .&2
8**) ,) & 1&AB&34) (, $2* 3(2 -&>,$'&8%* 721&% B,23(3,) (, 4*)*'&(* 2,13&%
3)-'&2('$1($'*G 53(. & 2B*13&% *AB.&232 ,) (.* '$'&% &'*&2" O$'(.*'A,'*G
O34$'* W 6*B31(2 &) 3)6*F 1,AB,23)4 ,- )*5 21.,,%2 &)6 1%&22',,A2 8$3%(
-',A HbbU:X^^U"

Y=M;ZQE O=<[QZ W\

E.* 6*1%3)3)4 ,213%%&(3)4 ('*)6 3) (.* B',>323,) ,- )*5 21.,,%2 &)6
1%&22',,A2 3) (.32 B*'3,6 A&0 3)631&(* (.&( 4,>*')A*)( A&0 .&>* *3(.*'
A*( 3(2 (&'4*(2 -,' (.* B',>323,) ,- (.32 (0B* ,- 21.,,%3)4 3)-'&2('$1($'* ,'
(.&( (.* 3)(*)23(0 &( 5.31. 4,>*')A*)( 3)3(3&%%0 $)6*'(,,/ *FB*)63($'*
,) 21.,,%3)4 32 5&)3)4" O34$'* b B',>36*2 &) 3)(*'*2(3)4 3%%$2('&(3,) ,-
& 1,AB,23(* 3)6*F ,) 21.,,%3)4 3)-'&2('$1($'*IH &)6 (.* B',B,'(3,) ,-
2($6*)(2 5., ,8(&3) 6*4'**2 3) (.* )&($'&% 213*)1*2 7>* 0*&'2 %&(*'"IX

E.* 1,''*%&(3,) 1,*]13*)( 32 -,$)6 (, 8* ^"bK &)6 (.* ('*)6 8*(5**) (.*
(5, 2*'3*2 &BB*&'2 (, -,%%,5 ,)* &),(.*'" +)* 1&)),( 1,)1%$6* A,'*
-',A (.* 6&(& 6$* (, & %&1/ ,- (3A*2 2*'3*2 6&(& ,- &) &6*d$&(* %*)4(."
9) 3)(*'*2(3)4 d$*2(3,) &'32*2e 6,*2 *FB*)63($'* 21.,,%3)4 3)-'&2('$1($'*
B,23(3>*%0 ?&)6 234)371&)(%0@ &C*1( (.* 12()&+- ,- (.* *6$1&(3,)&% ,$(B$(r

I^Q*1&%% (.&( 3)>*2(A*)( 3) 2,13&% 3)-'&2('$1($'* 32 A*&2$'*6 80 1.&)4* 3) 1&B3:
(&% 2(,1/" O,' (.* 0*&'2 Hbbb (, X^^HG (.* 1.&)4* 3) '*&% 1&B3(&% 2(,1/ -,' 2,13&%
3)-'&2('$1($'* 32 $!3(+&,!"
IHE.32 1,AB,23(* 3)6*F 3)1%$6*2e )*5 21.,,%2j 1%&22',,A2j 5,'/2.,B2j (,3%*(2

?)$A8*' ,- 2*&(2@j &6A3)32('&(3>* &'*&2 ?,]1*2 &)6 2(,'*',,A2@j A*63& 1*)('*2j .&%%2j
)$A8*' ,- 21.,,%2 B',>36*6 53(. -*)1*2j )$A8*' ,- 21.,,%2 B',>36*6 53(. 5&(*'j &)6
)$A8*' ,- 21.,,%2 B',>36*6 53(. *%*1('313(0"
IXE.32 >&'3&8%* 3)1%$6*2 (,(&% 6*4'**2 ,8(&3)*6 3) &%% -**%2 ,- 2($60 *F1*B( -,' (.*

&'(2 &)6 *6$1&(,)" E.32 4'&B. .34.%34.(2 (.* )**6 -,' -$'(.*' '*2*&'1. &)&%023)4
(.* %3)/ 8*(5**) 3)-'&2('&1($'* *FB*)63($'* &)6 (.* d$&%3(0 ,- (.* %&8,$' -,'1* A&0"
V&(& 5&2 ,8(&3)*6 -',A T$A&) ;13*)1*2 Q*2*&'1. !,$)13%"

Ha



Y=M;ZQE O=<[QZ b\

O3)&%%0G & 1,)n*1($'* (.&( 32 2$44*2(*6 80 (.* 2$82(&)(3>* 3AB%31&(3,)2
,- (.* 6*21'3B(3>* *>36*)1* 32 (.&( (.* )**6 -,' 3)>*2(A*)( 3) 3)-'&2('$1:
($'* ?*1,),A31 ,' 2,13&%@ A&0 )*>*' 4, &5&0" [)(3% 2$1. (3A* &2 *F32(3)4
3)-'&2('$1($'* 8*1,A*2 ,82,%*(* 3( )**62 (, 8* A&3)(&3)*6G &)6 &2 1*':
(&3) 3)-'&2('$1($'* B',4'&A2 '*&1. A&($'3(0 )*5 ,)*2 A&0 )**6 (, 8*
3AB%*A*)(*6 3) '*2B,)2* (, (.* *1,),A0c2 1.&)43)4 (*1.),%,431&% )**62"
O',A B,'(2G (, '&3%5&02G (, ',&62G (, (*%*1,AA$)31&(3,)2G .,2B3(&%2 &)6
21.,,%2G 3)-'&2('$1($'* A&0 '*A&3) & B'*>&3%3)4 *)&8%*' ,- B'3>&(* 1&B3(&%
2(,1/ B',6$1(3>3(0 4',5(."II

K M1.0&/.

K98 P$-1#/$"' ", 6.."#$%/$"' 71/411' +',-%./-0#/0-1

@1%.0-1.Q R0/20/ %'( C-$L%/1 +'L1./*1'/
92 5&2 B'*>3,$2%0 3)631&(*6G (.* S;; 9QVo 5&2 1,)6$1(*6 (, (*2( -,'
(.* 63'*1(3,) ,- &22,13&(3,) 8*(5**) (.* 63C*'*)( 1,A83)&(3,)2 ,- (.*
3)6*F A*&2$'3)4 B.0231&% *1,),A31 3)-'&2('$1($'* B*' 1&B3(& &)6 (.* 2,:
13&% 3)-'&2('$1($'* *FB*)63($'* B*' 1&B3(& 53(. B*' 1&B3(& ,$(B$( &)6
B*' 1&B3(& B'3>&(* 3)>*2(A*)( *FB*)63($'*" O34$'* H^ '*B,'(2 (.* S;;
O:2(&(32(31" R* 2$AA&'3k* (.* 63'*1(3,) ,- &22,13&(3,) 3) O34$'* HH" R*
,82*'>* (.&( (.'** B,2238%* *d$3%38'3$A '*%&(3,)2.3B2 %(- 1,*F32( : ,)*
5.*'* B*' 1&B3(& ,$(B$( 32 & -$)1(3,) ,- B*' 1&B3(& B'3>&(* 3)>*2(A*)(
*FB*)63($'*G B*' 1&B3(& B.0231&% 3)-'&2('$1($'* &)6 B*' 1&B3(& 2,13&% 3):
-'&2('$1($'* *FB*)63($'*j &),(.*' 5.*'* B*' 1&B3(& B'3>&(* 3)>*2(A*)(
*FB*)63($'* 32 & -$)1(3,) ,- B*' 1&B3(& ,$(B$(G B*' 1&B3(& B.0231&% 3):
-'&2('$1($'* &)6 B*' 1&B3(& 2,13&% 3)-'&2('$1($'* *FB*)63($'*j &)6 %&2(%0
5.*'* B*' 1&B3(& B.0231&% 3)-'&2('$1($'* 32 & -$)1(3,) ,- B*' 1&B3(& ,$(:
B$(G B*' 1&B3(& B'3>&(* 3)>*2(A*)( *FB*)63($'* &)6 B*' 1&B3(& 2,13&%
3)-'&2('$1($'* *FB*)63($'*"

Y=M;ZQE O=<[QZ; H^G HH\

E.* S;; O:(*2( 2(&(32(312 3%%$2('&(* (.'** 322$*2 '*4&'63)4 (.* '*%&:
(3,)2.3B 8*(5**) (.* &8,>* >&'3&8%*2e

II=) (.* 1&2* ,- 8,(. 2,13&% &)6 *1,),A31 3)-'&2('$1($'* *FB*)63($'*G ;9 A&0 .&>*
8**) 2B*)63)4 A,2(%0 (, 1,>*' 6*B'*13&(3,) ,- &22*(2" E.32 A&0 *FB%&3) (.* %,5
%*>*%2 ,- 2,13&% &)6 *1,),A31 3)-'&2('$1($'* *FB*)63($'* 3) (.* '*1*)( B&2("

HW



H" ZF32(*)1* ,- -**68&1/ *C*1(2 8*(5**) B.0231&% 3)-'&2('$1($'* &)6
B*' 1&B3(& ,$(B$(j

X" ZF32(*)1* ,- -**68&1/ *C*1(2 8*(5**) B.0231&% 3)-'&2('$1($'* &)6
B*' 1&B3(& B'3>&(* 3)>*2(A*)( *FB*)63($'*j

I" S.0231&% 3)-'&2('$1($'* ?.#''&4)-@ &C*1(2 B*' 1&B3(& ,$(B$( 3)63:
'*1(%0 >3& B*' 1&B3(& B'3>&(* 3)>*2(A*)( *FB*)63($'*j &)6

_" ;,13&% 1&B3(&% &C*1(2 B*' 1&B3(& ,$(B$(G B*' 1&B3(& B'3>&(* 3)>*2(:
A*)( *FB*)63($'* &)6 B.0231&% *1,),A31 3)-'&2('$1($'* /&*!"+)-"

E.* S;; O:(*2( 5&2 1,)6$1(*6 (, 6*(*'A3)* (.* '*%&(3,)2.3B 8*(5**)
B*' 1&B3(& 3)-'&2('$1($'* ?)*(@ 3)>*2(A*)( !5.!$/&+2*!G B*' 1&B3(& B'3>&(*
3)>*2(A*)( *FB*)63($'* &)6 B*' 1&B3(& ,$(B$(" R* 6321,>*' (.&( (.* 63-:
-*'*)1* 3) A,)*(&'0 >*'2$2 B.0231&% A*&2$'*2 ,- 3)-'&2('$1($'* A&)3-*2(2
?3) ,)* 63A*)23,)@ 3) (.* .#''&4)! &82*)1* ,- B*' 1&B3(& ,$(B$( &)6 B*'
1&B3(& B'3>&(* 3)>*2(A*)( &C*1(3)4 B*' 1&B3(& )*( *1,),A31 3)>*2(A*)(
*FB*)63($'*"I_

Y=M;ZQE O=<[QZ HXG HI\

E.* S;; O:(*2(2 A&0 3)6**6 B',>36* & -$'(.*' n$2(371&(3,) -,' $23)4
& 1,AB,23(* 3)6*F ,- B.0231&% 3)-'&2('$1($'* A*&2$'*2 '&(.*' (.&) (.*
A,)*(&'0 A*&2$'* ,- 3)-'&2('$1($'*" P&)0 2($63*2 .&>* 2.,5) (.&( B*'
1&B3(& ,$(B$( B,23(3>*%0 &C*1(2 (.* B',6$1(3,) ,- 3)-'&2('$1($'* 4,,62"
O$'(.*'A,'*G 8,(. B*' 1&B3(& ,$(B$( &)6 B*' 1&B3(& B'3>&(* 3)>*2(A*)(
63'*1(%0 &C*1( B.0231&% 3)-'&2('$1($'*" f,(. 2*(2 ,- *>36*)1* A&0 3)63:
1&(* (.&( (.* A,)*(&'0 A*&2$'* ,- 3)-'&2('$1($'* A&0 ),( -$%%0 1&B($'*
(.* &1($&% &A,$)( ,- 3)-'&2('$1($'* 1,)2('$1(*6" O',A .*'* ,)G (.*
B&B*' 53%% $2* (.* 1,AB,23(* 3)6*F ,- B.0231&% 3)-'&2('$1($'*"

K9> !/-0#/0-%& @"(1&
K9>98 G)H@ M1.0&/.

P,6*%%3)4 (.* *C*1( ,- *1,),A31 &)6 2,13&% 3)-'&2('$1($'* ,) 4',5(. 5&2
B*'-,'A*6 3) (5, 2(&4*2" E.* 7'2( 2(&4* 1,)1*)('&(*6 ,) &((*AB(3)4
(, *2(3A&(* (.* B,2238%* '*%&(3,)2.3B2 8*(5**) (.* B$8%31 3)-'&2('$1($'*
3)>*2(A*)( '&(* &)6 B*' 1&B3(& <D9" E.* *C*1( ,- B$8%31 3)-'&2('$1($'*
3)>*2(A*)( '&(* ,) (.* B'3>&(* 3)>*2(A*)( '&(* 5&2 &%2, &)&%02*6" E.*

I_;** O34$'* HI &)6 HX"

Hb



*F32(*)1* ,- -**68&1/ A*1.&)32A2 -',A ,$(B$( B*' 1&B3(& &)6 (.* B'3:
>&(* 3)>*2(A*)( '&(* (, (.* B$8%31 3)-'&2('$1($'* 3)>*2(A*)( '&(* 5*'*
6*(*'A3)*6"IU

E.* -,%%,53)4 '*%&(3,)2.3B2 5*'* ,8(&3)*6eIK

-. %/! %0%&/12. 231' %0%(4251' %0)"461$ %0%&2347%8 ?HW@

/12. 231! *0++-. %/ ' %0%,921$ %0"+/5 ' %0%)4%. 1$ "0-*571 ?Hb@

921! "%0*%-. %/ ' %0--/12. 231$ %0.-/5 $ ,0-"4%. 1$ "0&,571 ?X^@

5.*'* (.* *'',' 1,''*1(3,) 1,*]13*)(2 ?D.@@ &'* :^"HbG :H"IW &)6 :^"Ka
-,' ?HW@G ?Hb@ &)6 ?X^@G '*2B*1(3>*%0" E.* 1,*]13*)(2 &'* &%% 234)371&)(
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-$)1(3,)2 3AB%0 (.&( *1,),A31 3)-'&2('$1($'* 6,*2 ),( &BB*&' (, .&>*
& 63'*1( *C*1( ,) B*' 1&B3(& <D9 8$( '&(.*' .&2 &) 3)63'*1(G B,23(3>*
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3)1'*&2* 3) (.* B'3>&(* 3)>*2(A*)( '&(*"Ia E.32 3AB%3*2 (.&( 3)1'*&23)4 (.*
B$8%31 *1,),A31 3)-'&2('$1($'* 3)>*2(A*)( '&(* .&2 B,23(3>* B',6$1(3>3(0
*C*1(2 ,) (.* B'3>&(* 3)>*2(A*)( &2 (.*,'0 5,$%6 2$44*2("
E.*'* *F32( -**68&1/ *C*1(2 ,) )*( *1,),A31 3)-'&2('$1($'* 3)>*2(:

A*)( -',A B*' 1&B3(& <D9 &)6 (.* B'3>&(* 3)>*2(A*)( '&(* ,- H^"a^ &)6
^"UK B*'1*)(G '*2B*1(3>*%0" E.32 3AB%3*2 (.&( 3)>*2(A*)( 3) *1,),A31
3)-'&2('$1($'*G 3) (.* '*1*)( B&2(G &BB*&'2 (, .&>* 8**) A,'* &2 & '*:
2B,)2* (, 4',5(. &)6 ),( %*&63)4 4',5(." 92 1&B&13(0 8*1&A* A,'*
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Ia9%(.,$4. & D9Q ,- I 5&2 $2*6 3) (.* *2(3A&(3,)G 3)1'*&23)4 (.* )$A8*' ,- %&42

A&0 3AB',>* (.* *2(3A&(3,) 43>*) (.&( (.* *C*1( ,- 3)-'&2('$1($'* *FB*)63($'* ,)
B*' 1&B3(& <VS A&0 ,)%0 8* -$%%0 '*&%3k*6 A$1. %&(*' 3)(, (.* -$($'*" V$* (, (.*
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1&B3(& <VS" E.* A$%(3B%3*' *C*1( ,- & H B*'1*)( 3)1'*&2* 3) (.* *1,),A31
3)-'&2('$1($'* 3)>*2(A*)( '&(* ,) (.* B'3>&(* 3)>*2(A*)( '&(* 32 H"^H"
;,13&% 3)-'&2('$1($'* 3)>*2(A*)( '&(* *FB*)63($'* 32 -,$)6 (, .&>* &

63'*1( *C*1( ,) B*' 1&B3(& <D9" E.* 234)371&)1* ,- (.32 32 (.&( 3AB',>:
3)4 *FB*)63($'* ,) .,2B3(&%2 &)6 21.,,%3)4 3)-'&2('$1($'* 5,$%6 B',:
>36* & A,'* B',6$1(3>* %&8,$' -,'1*" =) -&1(G 3)1'*&23)4 *FB*)63($'*
,) 21.,,%3)4 &)6 .,2B3(&% 3)-'&2('$1($'* A&0 8* &'4$*6 (, 3AB',>* (.*
d$&%3(0 ,- (.* %&8,$' -,'1*" 9 H B*'1*)( 3)1'*&2* 3) (.* 2,13&% 3)-'&2('$1:
($'* 3)>*2(A*)( '&(* 53%% '*2$%( 3) & ^"^K B*'1*)( 3)1'*&2* 3) B*' 1&B3(&
<VS"
O$'(.*'A,'*G 8,(. (.* B'31* ,- 1&B3(&% &)6 (.* 1,'B,'&(* (&F '&(*

.&2 & )*4&(3>* *C*1( ,) 8,(. B'3>&(* &)6 B$8%31 3)>*2(A*)( '&(*2"IW [):
1*'(&3)(0 .&2 & )*4&(3>* *C*1( ,) B*' 1&B3(& <VS"Ib R* &%2, 7)6 (.&(
(.* d$&%3(0 ,- (.* %&8,$' -,'1* ?&2 B',F3*6 80 (.* 2/3%%2 '&(3,@ A&((*'2
-,' 3)1'*&23)4 B*' 1&B3(& <D9 &2 6,*2 (.* 2&>3)42 '&(* ?3)63'*1(%0 >3&
3)1'*&23)4 B'3>&(* 3)>*2(A*)(@"_^

E.* 2.,'(:'$) 60)&A312 -,' *d$&(3,) ?HW@ 3)1%$6* >&'3&8%*2 2$1. &2
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B',F0 -,' 5,'%6@ &)6 ;9 %,)4 (*'A 3)(*'*2( '&(*2"
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2,13&% 3)-'&2('$1($'* *FB*)63($'* ,) B*' 1&B3(& <D9 32 B,23(3>* &( H"I
B*'1*)( 3AB%03)4 (.&( (.*'* *F32(2 &) ,BB,'($)3(0 -,' (.* 4,>*')A*)( (,
3)1'*&2* 2,13&% 3)-'&2('$1($'* 3)>*2(A*)( '&(*2 (, .34.*' %*>*%2 (.&) (.*
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E.* B&B*' &%%$6*6 (, (.* -&1( (.&( ;,$(. 9-'31& .&2 *FB*'3*)1*6 2(&4*2
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'&3%5&02G ',&62 &)6 2, ,)" ;9 32 1$''*)(%0 & A*A8*' ,- (.* 4',$B ,-
A366%*:3)1,A* 1,$)('3*2" ;$1. 1,$)('3*2 &'* 4*)*'&%%0 3) ('&)23(3,) -',A
6*>*%,B3)4 (, 6*>*%,B*6 )&(3,)2" E.*'*-,'* (.* '*2$%(2 ,- (.* *C*1( ,-
*1,),A31 &)6 2,13&% 3)-'&2('$1($'* ,) (.* 4',5(. B&(. *FB*'3*)1*6 80 ;9
32 &) 3)(*'*2(3)4 ,)*" O$'(.*'A,'*G (.* )&($'* ,- (.* *C*1( ,- *1,),A31
&)6 2,13&% 3)-'&2('$1($'* 8,(. ,) ,$(B$( &)6 B'3>&(* 3)>*2(A*)( 32 /*0
(, $)6*'2(&)63)4 (.* ',%* 4,>*')A*)( 1&) B%&0 3) 8,(. 2(3A$%&(3)4 &)6
*)&8%3)4 & 1,)6$13>* *)>3',)A*)( -,' 2$1. ('&)23(3,) *1,),A3*2"
E.* '*2$%(2 ,- (.* *2(3A&(3,) 1%*&'%0 2$BB,'( (.* .0B,(.*232 (.&(

*FB*)63($'* ,) 8,(. *1,),A31 &)6 2,13&% 3)-'&2('$1($'* 6, .&>* & B,23:
(3>*G 234)371&)( *C*1( ,) B*' 1&B3(& <D9 *3(.*' 63'*1(%0 ?&2 3) (.* 1&2*
,- 2,13&% 3)-'&2('$1($'*@ ,' 3)63'*1(%0 ?&2 3) (.* 1&2* ,- *1,),A31 3):
-'&2('$1($'*@" E.32 3AB%3*2 (.&( *FB*)63($'* ,) 21.,,%3)4 &)6 .,2B3(&%
3)-'&2('$1($'* 6,*2 3)1'*&2* (.* 4',5(. '&(* ,- (.* *1,),A0 80 *3(.*' 3A:
B',>3)4 (.* d$&%3(0 ,- (.* %&8,$' -,'1* ,' B',>363)4 8*)*713&% ,$(1,A*2
(, (.* 2,13*(0" ZFB*)63($'* ,) 2,13&% 3)-'&2('$1($'* 4*)*'&(*2 B,23(3>*
*F(*')&%3(3*2 80 1'*&(3)4 & .*&%(.0G *6$1&(*6 B,B$%&1*" Z1,),A31 3):
-'&2('$1($'* *FB*)63($'* 5&2 -,$)6 (, 3)1'*&2* B'3>&(* 3)>*2(A*)( '&(*2"
E.*,'0 .34.%34.(2 (.32 A&0 ,11$' 3- *1,),A31 3)-'&2('$1($'* *FB*)63($'*
3)1'*&2*2 (.* B',6$1(3>3(0 ,- B'3>&(* 1&B3(&%" =) ;9 ?-,' (.* 43>*) 6&(&
2*(@ 2,13&% 3)-'&2('$1($'* *FB*)63($'* 5&2 -,$)6 ),( (, /&*!"+)- &C*1( (.*
B'3>&(* 3)>*2(A*)( '&(*2 8$( A&0 6, 2, 3)63'*1(%0 >3& 3)1'*&2*2 3) B*'
1&B3(& <D9"
O$'(.*'A,'*G $23)4 (.* f&'', ?Hbb^@ A,6*% B,2238%* ),)%3)*&'3(0 A&0

*F32( &2 32 (.* 1&2* -,' (.* 2($60 1,)6$1(*6 80 P&'3,((3 ?X^^X@ ,) 4,>:
*')A*)( 1,)2$AB(3,) *FB*)63($'*"_I O34$'*2 ,- H"I B*'1*)( &)6 K B*':
1*)( ,- <D9 -,' 2,13&% &)6 *1,),A31 3)-'&2('$1($'*G '*2B*1(3>*%0G 636 ),(
4*)*'&(* &6>*'2* *C*1(2 ,) *3(.*' B*' 1&B3(& ,$(B$( ),' (.* B'3>&(* 3):
>*2(A*)( '&(*2" E.32 3AB%3*2 (.&( (.*'* *F32(2 &) ,BB,'($)3(0 -,' (.* ;9
4,>*')A*)( (, &6>,1&(* -,' .34.*' '&(*2 ,- 3)>*2(A*)( 3) 8,(. (.*2* >&'3:
&8%*2 (, 3)1'*&2* *1,),A31 4',5(." =) (.* '*1*)( B&2(G 8,(. 2,13&% &)6
*1,),A31 3)-'&2('$1($'* 3)>*2(A*)( '&(*2 .&>* 8**) '323)4" =) X^^UG (.*
74$'* -,' 2,13&% 3)-'&2('$1($'* 3)>*2(A*)( '&(* ?&2 A*&2$'*6 80 1.&)4*
3) '*&% 7F*6 1&B3(&% 2(,1/@ 32 ^"I B*'1*)(" E.32 32 5*%% 8*%,5 (.* (*2(*6
(.'*2.,%6 %*>*% ,- H"I B*'1*)("
9%(.,$4. (.* B&B*' &6>,1&(*2 -,' 3)1'*&23)4 (.* '&(*2 ,- 3)>*2(:

A*)( -,' *1,),A31 &)6 2,13&% 3)-'&2('$1($'*G *FB*)63($'* 80 4,>*')A*)(
2.,$%6 *)2$'* (.&( (.* 3)>*2(A*)(2 &'* ),( ,- 2$82(&)6&'6 d$&%3(0" E.*
;9 4,>*')A*)( 80 (&'4*(3)4 '&(*2 2B*1371 '&(*2 ,- 3)>*2(A*)( 2.,$%6 *):
2$'* (.&( A,)*(&'0 *FB*)63($'* ,) 3)-'&2('$1($'* B',6$1*2 .34. d$&%3(0

_I<,>*')A*)( 1,)2$AB(3,) *FB*)63($'* 5&2 -,$)6 (, .&>* & & (.'*2.,%6 ,- HX
B*'1*)( ,- <VS -,' ;9"

XI



B.0231&% 3)-'&2('$1($'* (.&( A&(1.*2 2$1. *FB*)63($'*" E.32 3AB%3*2
(.&( (.* 2*'>31*2 B',>36*6 80 2$1. B.0231&% 3)-'&2('$1($'* )**6 (, 8*
*]13*)( &)6 ,- (.* .34.*2( d$&%3(0"
E.32 2($60 A&0 8* 3AB',>*6 80 3)1'*&23)4 (.* %*)4(. ,- (.* (3A*2

2*'3*2" T,5*>*'G 43>*) (.* &>&3%&83%3(0 ,- (3A* 2*'3*2 6&(& ,) 2,13&%
3)-'&2('$1($'* *FB*)63($'*G (.32 5&2 ),( B,2238%*" =( 5,$%6 &%2, 8*
8*)*713&% (, &)0 2($60 ,) 3)-'&2('$1($'* (, &((*AB( (, 4&$4* (.* d$&%3(0
,- (.* B.0231&% 3)-'&2('$1($'* 8*3)4 1,)2('$1(*6" E.32 (,,G 43>*) (.*
B&$13(0 ,- 6&(&G 32 &) 3AB,2238%* (&2/"
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YH\ 9'',5G #"N"G HbKXG E.* Z1,),A31 =AB%31&(3,)2 ,- o*&')3)4 80 V,:
3)4G 6!,&!7 #8 9"#$#%&" :+2/&!'G XbG HUU:aI"

YX\ 921.&$*' V" 9"G HbWbG =2 S$8%31 ZFB*)63($'* S',6$1(3>*G ;#2*$()
#8 <#$!+(*- 9"#$#%&"'G D,%" XIG BB Haa:X^^"

YI\ f&'', Q" N"G Hbb^G <,>*')A*)( ;B*)63)4 3) & ;3AB%* P,6*% ,-
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Economic and Social Infrastructure Investment Rates
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STUDY AGREGATION
LEVEL

DATA CONCLUSIONS

Aschauer (1989) US Time series,
1949-85

Strong and positive relationship
between productivity and public
investment

Shioji (2001) US & Japanese
regions

Panel data,
1958-78

Infrastructure capital has a
significant positive effect on long-
run output in both countries

Shah (1992) Mexico Time series,
1970-87

Public infrastructure has positive
multiplier effect on output

Rioja (1998) 7 Latin American
countries

Time series Infrastructure investment has
sizeable positive effects on GDP
and private investment

Ramirez (1998) Chile Time series,
1960-93

Public investment has a positive and
highly significant effect on growth

Kneller, Bleaney
& Gemmell
(1998)

22 OECD countries Panel data,
1970-95

An increase in productive
expenditure significantly enhances
growth

Ram (1996) 53 developing
countries

Panel Data,
1973-80,
1980-85,
1985-90

Public investment appears more
productive than private investment

Ford & Poyet
(1991)

US Time series,
1957-89

Public investment has a significant
and positive effect on private output

Toen-Goet &
Jongeling (1994)

US Time series Public investment on infrastructure
has a significant and positive
influence on output

Nourzad (2000) 12 developing/
developed countries

Panel Data,
1976-1989

Public capital exerts a positive and
statistically significant effect on
labour productivity

Devarajan et al.
(1996)

43 developing
countries

Time series,
1970-90

Total government expenditure has a
positive but statistically insignificant
effect on growth
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Economic and Social Infrastructure Expenditure per capita
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Average
Investment in
Economic
Infrastructure per
capita (R)

Average
Investment in
Economic
Infrastructure-to-
GVA (%)

1960s 618 3.60
1970s 976 4.91
1980s 445 2.20
1990s 59 0.33

1994-
2004 92 0.49
2000-
2004 89 0.45
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GVA per capita & Index of Infrastructure
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Average
Investment in
Social
Infrastructure per
capita (R)

Average
Investment in
Social
Infrastructure-to-
GVA (%)

1960s 162 0.95
1970s 234 1.18
1980s 111 0.55
1990s 2 0.01

1994-
2004 5 0.02
2000-
2004 11 0.05
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Classrooms and New Schools
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Composite Schools Index vs Proportion of Degrees (excluding Edcuation and Arts)
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6*4'**2 ?*F1%" Z6$1&(3,) &)6 9'(2 6*4'**2@

Variable F statistic
LNGVAP (Y) 4.39` 5.85* 4.42`
DLTCAPBEP
(INV)

5.58* 10.04** 16.07***

LINDXPFP
(INDX)

10.90** 9.06** 8.98**

DLSCAPGP (S) 3.31 1.59 4.26`
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Variable F statistic
LNGVAP (Y) 4.39` 6.87** 4.42`
DLTCAPBEP
(INV)

5.58* 16.30*** 16.07***

DLTICAPP
(INF)

3.05 1.41 5.40*

DLSCAPGP (S) 3.31 1.59 0.65
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Social Infrastructure-to-GVA
Level 1% 1.3%

On per capita GVA 0.05 0.05
Threshold 0.01 0.04

Sum 0.06 0.09

O34$'* H_e E.'*2.,%6 *C*1(2e ;,13&% =)-'&2('$1($'*

Economic Infrastructure-to-GVA
Level 5% 6%

On Private Investment rate 0.26 0.23
Threshold -0.14 -0.15

Sum 0.07 0.08
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