


&38&(- &1) 164&755

C5BCB B55 6>A5G1<<?;5 8> 2M181< 1=4
1 5=45AB8>(C 1=4 #>8=5B 1=4 1H3;1:
)>(5=(91; 4505A<<9=1=(B >6 8>DB9=7 ?A935B 9= (898
;9C5A1CDA5 9=3;D45 9=3><<5 9=(C5A5B( A1C5B 3>=B(AD3
(9>= 3>B(B 1=4 ;12>A <<1A:5C E1A912;5B BD38 1B (85
D=5<?;>H<<5=C A1(5 1=4 BII5 >6 (85 ;12>A 6>A35
>;;>F9=7 ,0>3: 1=4 O1(B>= 1=4
F5 75=5A1(C5 B9<<D;1(54 >DC >6 B1<<?;5 6>A5
31BCB >6 A51; 8>DB9=7 ?A935 7A>F(C8 DB9=7 1= 1DC>
AS7ASBBIES 49BCA92DC54 ;17  + % <>45; 6A1<<5F>A:
&>A5 B?5396931;;H F85= 6>A531B(9=7 A51; 8>DB9=7
?A935 7TA>FC8 6>A 1 79E5= 978(8 9BCAI3C BC1CS F5
5BC9<<1C5  9=49E94D1; + % 6>A531BC9=7 <>45;B
>6 A51; 8>DB9=7 ?A935 7TA>F(8 F85A55138 + %
<<>45; 9=3;D45B >=5 >6 (85 ?>(5=(91; ?A5493C>AB
—898 ?A>E945B 1 3>=E5=95=C 6AL<<SF>A: 6>A 1=1;HI
9=7 (85 6>A531BC9=7 129;9CH >6 5138 >6 (85 9=49E94D1;
?>(5=(91; ?A5493C>AB >6 A51; 8>DB9=7 ?AI35 7A>F(8
-85 ?;508>A1 >6 ?>(5=(91; ?A5493C>AB >6 A51,
8>DB9=7 ?A935 7A>F(8 1;B> ;5148 DB (> 3>=B945A
3><<20=109>= 6>A531B(B —H?931;;H 9C 9B 496693D;C C>
945=C96H 1 ?A9>A9 (85 ?1AC93D;1A E1A912;5 >AB<1;;
B5C >6 E1A912;5B (81C 9B <<>BC A5;5E1=C 6>A 6>A531BC9=7
1 E1A912;5 BD38 1B A51; 8>DB9=7 ?A935 7A>F(8 5B?5
391;;H 2531DB5 (85 ?A5493C9E5 129;9CH >6 9=49E94D1;
E1A912;5B 31= E1AH <<1A:54;H>ELA(9<<5  ><<29=1
(9>= 6>A531BCB ?A>E945 1 F1H >6 9=3>A?>A109=7
9=6>A<<1(9>= (81(C <<1H 25 DB56D; 6>A 6>A531B(9=7 9=
5=E%A>=<<5=(B FI8 1 ;1A75 =D<<25A >6 ?>(5=(91;
?A5493(>AB 1=4 (85H 81E5 255=B8>F= (> F>A: F5;;
9= 1 =D<<25A >6 A535=C 6>A531B(C9=7 1?7?;93109>=B
9=E>;E9=7 ) 7A>F(8 9=6;1(9>= 1=4 5<<?;>H<5=(
TA>F(8 B55 6>A5G1<?;5 ,(>3: 1=4 O1(B>=
1=4 1=4 +17138 1=4 ,(A1DBB 1=4
O5 3>=B945A 1 =D<<25A >6 49665A5=C <<5(8>48B
6>A 3><<29=9=7 (85 9=49E94D1; + % <<>45;6>A5
31BCB 6A><< (85 5GC1=C ;9C5A1CDA5 1=4 9=E5BC971C5
C859% 129;9CH C> 85;? 75=5A1(5 A5;912;5 6>A531B(B >6

O5 6>3DB >= A51; 8>DB9=7 ?AI35 7A>F(8 1C (85 BC1C5 ;5E5; 9= (89 ?1?5A
?A9<<1A9;H 2531DB5 9C 1;;>FB DB (> 5G1<<9=5 A579>=1; 49665A5=35B 9=
8>DB9=7 ?A9I35 6;D3CD1C9>=B F89;5 BCY;; 81EI=7 1 619A;H ;1A75 =D<<25A
>6 ?>05=(91; ?A5493C>AB 1E19;12;5 1C (85 BC1C5 ;5E5;  ;(8>D78 B(1(5
;5E5; 8>DB9=7 ?A935B 1A5 12;5 (> 31?CDA5 B><<5 9<<?>AC1=( 75>7A1?893
49665A5=35B 9= 8>DB9=7 ?A935 6;D3(D1(9>=B 1B F5 <<5=(9>= 9= (85 3>=
3;DB9>= F5 1A5 1;B> ?;1==9=7 (> 9=E5B(971C5 6>A531B(B >6 A51; 8>DB9=7
?A935 7TA>FC8 6>A 9=49E94D1; <5CA>?>;9C1= 1A51B 9=C85 978(8 9BCAI3C
9= 6DCDA5 A5B51A38

,55 ,0>3: 1=4 O1(B>=
6>A531B(9=7 . ,

6>A 5E945=35 >6 (898 9= (85 3>=(5GC >6
) 7A>F(8 1=4 9=6;1(9>=

A51; 8>DB9=7 ?A935 7A>F(8 9=(85 978(8 9BCAI3C
BC1C5B

)ASE95F9=7 >DA A5BD;(B F5 69=4 (81C 1 =D<<25A
>6 085 9=49E94D1; ?A5493C>AB 1A5 12;5 (> 9<<?A>E5 >=
6>A531BCB >6 A51; 8>DB9=7 ?A935 7A>F(8 A5;1C9E5 C>
1= 1DC>A57A5BBIES + 25=38<<1A: <>45; B><5
(9<<5B BD2BC1=(91;;H —85B5 E1A912;5B 9=3;D45 (85
8>DB9=7 ?A935 (> 9=3><<5 A1(9> BC1(5 D=5<<?;>H<<5=(
A1C5 1=4 =109>=1; 9=6;109>= A1C5 ¥>F5E5A (85A5 9B
=>B9=7;5 E1A912;5 (81(C 9B 12;5 (> 9<?A>E5 >= (85

+ <>45; 6>A531B(B 13A>BB 1;; >6 (85 978C8 9BCAI3C
BC1C5B 1C 1;; >6 C85 6>A531BC 8>A91>=B 3>=B945A54
1=4 (85A5 1A5 9=B(1=35B F85A5 1 E1A912;5 (81C ?5A
6>A<<B E5AH F5;; 6>A >=5 ?1AC93D;1A BC1C5 ?5A6>A<<B
?>>A;H 6>A 1=>C85A >ACD=1(5;H F5 1;B> 69=4 (81(
B><<5 >6 (85 6>A531BC 3><<29=9=7 <<5(8>4B ?5A6>A<<
@DIC5 F5;; 1=4 1;<>B( 1;F1HB ?A>E945 B9I112;5
9<?A>E5<<5=(B 9= 6>A531BC 133DA13H A5;1C9E5 C> (85

+ 25=38<<1A: <>45;

—85 A5BC >6 (85 ?17?5A 9B >A71=9154 1B 6>;;>FB
—85 =5GC( B53C9>= >DC(;9=5B (85 53>=><<5(A93 <<5(8>4
>:>7H 1=4 (85 (8924 B53(9>= ?A5B5=(B (85 5<<?9A931;
A5BD;CB

. . %

%5C A0, O,NO, F8545 0,98 (85 ;>7 ;5E5; >6
A51: 8>DBI=7 ?A9358 1€ (9<5 + DACSSA<>A5 :5(

yth+h = (l/h)Z?:lAyt+j )

B>(81C0, 9B(85 1??A>GI<<1(5 7A>F(8 ALC5 >6 AS1;
8>DB9=7 ?AI35B 6A><< (9<<5 +(> + 9B (85 6>A5318C
8>M1>= %5C/ . Q % A5?A5B5=( >=5>6 %
?>(5=(91; ?A5493C>AB >6 A51; 8>DB9=7 ?A935 7A>F(8

=9=49E94D1; + % <<>45; 21B54 >= (85 ?A5493(>A
/9B 79E5= 2H

h g, -1 gp-1 h
Yioh =0+ z(,) BiAy,_j+ z(,) Yi Xit-j T Etxho
i= i=
F85A5 ¢, 9B 1=5M>A(C5A< @D1(9>= 31=25
DB54 (> 3>=BCAD3(C 1 B5C >6 A5S3DABIES 5G?1=49=7
5B09<109>= F9=4>F BI<D;1(54 >DC >6 B1<?;5 6>A5
31BCB >6 0, DB9=7 9=6>A<<1(9>= 1E19;12;5 1€ (9<<5 +

,55 9<<bA<l==
<5(8>4B

6>A 1 A535=C BDAESH >6 6>A531BC 3><<29=9=7



1=4 F5 45=>(5 (85 6>A531B0 >6 0, 6>A<54 1C (9<<5 +
6>A 1 79E5= 2A5493C>A/ ,2H O , ,, &>A5B?53%931;;H
0 ., . 9831;3D;1054 2H 2;D779=7 AO,, (! Q ( N )
1=4/ (I Q(N)=t> FX8(85c f
1=4 y, 21A1<5(5AB BSC 5@D1; C> (859 >A49=1AH ;51BC
B@D1ASB (%, 5BCI<1(5B 21B54 >= 4101 1E19;12;5
6A>< (85 BC1AC >6 (85 B1<?;5 (8A>D78 ?5M9>4 +1=4
€, BS5CC> 9B 56253054 E1;D5 >6 154> O5 B5;53¢ (85
117 :;5=7(88 ( 1=4( 9= DBY=7(85 ,38F1Al
9=6>A<109>= 3AC5A9>= ," 1=4 1 <9=9<D< E1;D5
>6 154> 6A ( 1=4 >=56>A( > 5=BDA5 (81¢ (85
2>(5=(91; PA5493C>A/ ,1??51AB9=  1=4 1 <1G9
<D< E1;D5>66>DA6>A( 1=4(  OE949=7 (85 (>C1;
B1<?;5 9=C(> 9= B1<?;5 1=4 >D( >6 BL<?;5 ?>A(9>=B
>6B915 1=4 ASB?5309E5;H F5 DBS (898 ?A>354DA5
(> 75=5A15 1 B5ASB >6 N ( N ) AS3DABIES BI<D
11054 >DC >6 B1<?;5 6>A531B(B 6>A (85 + % <>45;
(81C9=3;D458/ , F8938 F5 45=>(5 1B

T-h
{yirjt+h\t}t:R :
”>(5(81C(85 ;17 ;5=7C8B ( 1=4 ( 1A5B5;53(54
1=5F F85=6>A<<9=7 5138 >D( >6 B1<<?;5 6>A5318BC
B>(81C (85 ;17 ;5=7(8B 6>A(85 + 9% 6>A531BC9=7
<>45; 1A5 1;;>F54 (> E1AH (8A>D78 (9<<5 "=>DA
1?7?;93109>=B 9= (85 =5GC( B5309>= F5 3>=B945A
?>05=091; ?A5493(>AB 1=4 B> F5 F9;; 81E5 B5A95B
>6 BC5? 18514 9=49E94D1; + % <<>45; 6>A531BC(B
>6 A51; 8>DB9=7 ?A935 7A>F(8 6>A 5138 >6 (85 B5E5=
BC1C5B 9=C85 978C8 9BCAI3C
O5 1;B> 3><?D(5 A53DABIES BI<<D;1054 >DC >6
B1<<?;56>A531B(B 6>A 1= + <<>45; F8938 9B 79E5=
2H F9C8 (85 ASBCAI3CI>= 7, (! Q(N)
9<?>B54 -85 B5A95B >6 >DC >6 B1<<?;5 6>A531BCB 1A5
75=5A1054 DB9=7 1 ?A>354DA5 1=1;>7>DB (> (81( 6>A
(85 + % 6>A531BC9=7 <>45; 45B3A9254 12>E5
>::>F9=7 <D38 >6 (85 6>A531B9=7 ;9C5A1CDA5 (85

-85 ," 1=4(85 :19:59=6>A<<1(9>= 3AC5A9>= 1A5 CF> ?>7D;1A
<>45; B5;53(9>= ?A>354DA5B ~>(5 (81C F5 >2(19= B9<<9;1A A5BD;(B F85=
F5B5;530(85 ;17 ;5=7(8B9=  DB9=7(85 "

> >(5 (81C (85 69ABC 6>A531BC DBSB 1;; 41C1 1E19;12;5 10C9<<5 (> 6>A< 1
6>A531BC>60 (8B 6>A531BC9B 45=>(54 2H B , -85 I=b>A<1(9>=
BSC 9B (85= D?41(54 2H >=5 ?5M9>4 1=4 F5 DBS5 1;; 4101 1E19;12;5 1C
(9<5 (> 65A< 16>A531BC>60, , C(89B B53>=4 6>A531BC B 45=>(54
2H6 (| OB 3>=(9=D5 9= (898 <1==5A(8A>D78 (85 5=4 >6(85
>DC >6 BL<?;5 ?59>4 ;51E9=7 DB F%8 N( N )A53DABIES BY<D;1(54
>DC >6 B1<?;5 6>A531BCB J6 . L,"

O5B5;530 (85 ;17 ;5=7(8 ( 6>A(85 + <>45;DB9=7(85," 1=41
<9=9<D< <1GI<D< E1;D5>6 I5A> 6>DA 6>A (

&38&(- &1) 1648755

+ <>45; B5AE5B 1B 1 25=38<<1A: 6>A531B09=7 <>45;
O5 3>=B945A (8A55 CH?5B >6 <5(8>4B 6>A 3><
29=9=7 (85 9=49E94D1; + % <>45; 6>A531B(B
,><<5>6 (85 3><<29=9=7 <5(8>4B A5@D9A5 1 8>;4>DC
?5A9>4 (> 31;3D;1C5 (85 F5978(B J. +L% DB54 (>
3><<29=5(85 9=49E94D1; + % <>45; 6>A531B(B
1=4 F5 DB5 (85 69ABC  >2B5AE1(9>=B 6A><< (85 >DC
>6 B1<<?;5 ?5A9>4 1B (85 9=9091; 8>;4>DC ?5A9>4
-89 ;51E5BDB F81C>C1;>6 N( N )N >DC
>6 B1<<?;5 6>A531BCB 1E19;12;5 6>A 5E1;D1(9>= "=
>DA 1?7?;93109>=B 9= (85 =5G( B5309>= F5 5E1;D1(5
(85 25=38<<1A: + <<>45; 9=49E94D1; + % <>45;
1=4 3><<29=1(9>= 6>A531B(B >E5A (85 > N
* >DC >6 B1<?;5 ?5A9>4 "<?>AC1=C;H (89B
?5A9>4 9=3;D45B (85 2D;; 8>DBI=7 <<1A:5C (81C 81B
?A5E19;54 9= <1=H ?1ACB >6 (85 3>D=CAH >E5A (85
?1BC 453145
—85 69ABC CH?5 >6 3><<29=9=7 <<5(8>4 DB5B BI<<?;5
B385<<5B <<5l= <5491= 1=4 (A9<<54 <5l= -85
<51= <5491= 3><<29=1(9>= 6>A531BC 9B BI<<?;H (85
1EBA175 <<5491= >6(859=49E94D1; + % <>45;
6>A531B(B F89;5 (85 (A9<<<<564 <<51= 3><<29=1(9>=
6>A531BC C1:5B (85 1E5A175 >6 (85 9=49E94D1; + %
<>45; 6>A531BCB 16C5A 4A>??9=7 (85 897858 1=4
:>F5BC 9=49E94D1; + % <<>45; 6>A531B(B ,(>3:
1=4 O1(B>= 1=4 69=4 (81(C BI<?;5 3><
29=109>=B >6 9=49E94D1; + % <<>45; 6>A531B(B
3>=B9IBC5=C;H >DC?5A6>A<< 1= + 25=38<<1A: <>45;
1;08>D78 2H 1 619A;H ;9<<9(54 <<1A79= F9C8 A5B?53(C
(> 6>A531BC9=7 . , A51; ) 7A>F(8 1=4 9=6;1(9>=
—85 B53>=4 (H?5 >6 3><<29=9=7 ?A>354DA5 F5
5<<?;>H DB5B 1 4983>D=( <<51= B@D1A5 6>A531BC 5AA>A
&, 3A9C5A9>= >EB5A (85 8>;4>DC( >DC >6 B1<?;5
?5A9>4 (> 4505A<<9=5 (85 F5978(B DB54 (> 3><<29=5
(859=49E94D1; + % <<>45; 6>A531B(B 6>A<<54 1(
(9<<5 + B55 ,(>3: 1=4 O1(B>= &>A5 B?539%9
31;;H (85 &, 3><<29=9=7 <<5(8>4 DB5B (85
F5978(B

7>(5(81C F5DB5 (85 69ABC ~ >2B5AE1(9>=B 6A><< (85 >DC >6 B1<<?;5
?5A9>4 (> 5BC9<<1(5 (85 3><<29=9=7 F5978(B DB54 (> 75=5A1(5 (85 69ABC
3><<29=1(9>= 6>A531BC 1E19;12;5 6>A 5E1;D1C9>= O5 (85= DB5 (85 69ABC

>2B5AE109>=B 6A>< (85 >DC >6 B1<<?;5 ?5A9>4 (> 5BC9<<1(5 (85
3><<29=9=7 F5978(B DB54 (> 75=5A1(5 (85 B53>=4 3><<29=109>= 6>A5
31BC 1E19;12;5 6>A 5E1;D1C9>= O5 3>=(9=D5 9= (898 <1==5A(8A>D78
(85 5=4 >6 (85 1E19;12;5 >DC >6 B1<<?;5 ?5A9>4 ;51E9=7 DB F9(8 1
BSA%SB>6 N( N )N >DC>6 B1<?;53><29=1(9>= 6>A531B(B 1E19;
12;5 6>A 5E1;D109>=

-85 B9<<?;5 3><<29=9=7 <<5(8>4B >2E9>DB;H 4> =>( A5@DIA5 1 8>;4>DC
?5A9>4 1B (85 3><<29=9=7 F5978(B 1A5 =>( 5B(9<<1(54



&38&(- &1) 164&755

Wit = mi‘,%/Zj"ﬂm;{ (i=1....n),

F85A5
~h t—h- . 2
mi,t ZZZZEHt h S(y?—%—h _y:s+h‘s)

1=4 (85 ?1A1<<5(5A 6 9B 1 49B3>D=C 613C>A O85=
0 (85A5 9B => 49B3>D=(9=7 F85A51B O <51=B
(81C 7A51C5A 9<<?>AC1=35 9B 10013854 (> (85 A535=(
6>A531BC9=7 ?5A6>A<<1=35 >6 (85 9=49E94D1; + %
<>45;B 9= 4505A<<9=9=7 (85 3><<29=9=7 F5978(B "=
(85 =5G( B53(09>= F5 3>=B945A 6 E1;D5B >6 1=4

9= >DA 1?7?;93109>=B

—8569=1; CH?5 >6 3><<29=9=7 <5(8>4 F5 DB5 9B
(85 M3;DBC5AP 1??A>138 A535=(;H 45E5;>?54 2H 9>;69
1=4 9<<bA<l== 21B54 >=(85% ( )
1;7>A8<< —859=9091; 3;DBC5A 3><<29=1(9>= 6>A531BC
9B 75=5A1C54 2H 69ABC 7A>D?9=7 (85 9=49E94D1; + %
<<>45; 6>A531BCB >E5A (85 8>;4>DC( >D( >6 B1<<?;5
?5A9>4

. R+(Po-1)-(h-1)
{yirjs+h\h} (I =1,...,n),

s=R

9=C> 5@D1; B9154 3;DBC5AB 21B54 >= (85 &,
F9C8 (85 69ABC 3;DBCSA 3>=(19=9=7 (85 9=49E94D1;
+ % <<>45; 6>A531B(B F%8 (85 ;>F5B( &, EI;
D5B (85 B53>=4 3;DB(5A 3>=(19=9=7 (85 9=49E94D1;
+ % <<>45; 6>A531B(B F%8 (85 =5GC ;>F5B( &,
E1;D58 1=4 B>>= -85 9=9(91; 3><<29=1(9>= 6>A531BC
9B (85 1E5A175 >6 (85 9=49E94D1; + % <>45; 6>A5
31BCB 3>=(19=54 9= (85 69ABC 3;DBCSA —> 6>A<< (85
B53>=4 3><<29=109>= 6>A531B( (85 &, IB3><
?DC54 6>A (85 9=49E94D1; + % <<>45; 6>A531B(B

. R+(P-1)-(h-1)+1
{yi*jsm‘h} (i=1,...,n)

s=R+1

1=4 (085 9=49E94D1; + % <<>45;6>A531B(B 1A5
1719= 7A>D?54 9=C> 3;DBC5AB 21B54 >= (85 &,
—85 B53>=4 3><<29=1(09>= 6>A531B( 9B 1719= (85 1E5A
175 >6 (85 9=49E94D1; 6>A531BCB 9= (85 69ABC 3;DBC5A
O5 31= ?A>3554 9= (898 <<1==5A (8A>D78 (85 5=4 >6
(85 1E19;12;5 >DC >6 B1<<?;5 ?5A9>4 (> 3>=BCAD3( (85
3><<?;505 B5C >6 3><<29=109>= 6>A531B(B  >;;>F9=7

9>;69 1=4 -9<<<bA<l1== F5 3>=B945A
E1;D5B >6 CF> 1=4 (8A55 9= >DA 1?7?;931(09>=B 9= (85
=5GC B5309>=

1# "1

7 ><<9=1; 8>DB9=7 ?A935 9=4935B 6>A 9=49E94D1,
-, BC1C5B BC1ACO=7 9= * 1A51E19;12;5 6A><
A54495 &13 -85 >=E5=(9>=1; &>AC7175 1><5
)A935 "=45G ?A>E945B 1 <51=B 6>A <<51BDAI=7 (85
CH?931; ?A935 9=6,109>= 6>A 8>DB5B F989= (85 - =9054
,C1C5B DB9=7 <<1(3854 (A1=B13(9>=B >= (85 B1<5
?A>?5ACH >E5A (9<<5 (> 133>D=C( 6>A @D1;9CH 381=75B
A54495 &13 DB5B 41(1 6A><< 2>(8 ?DA381B5 1=4
A569=1=35 1??A19B1; CA1=B13(9>=B 1=4 9(B 41C121B5
3>=BOB(B >6 >E5A  <<9;;9>=8><<5B -85 1E19;12;5
B1<<?;5 6>A (85 8>DB9=7 ?A935 9=49358 5=4B 9=
* O5 3>=EBAC (85 =><<9=1; 8>DBI=7 ?AI35
9=45G 9=C> A51; C5A<<B DB9=7 (85 ?5AB>=1; 3>=BD<<?
(9>= 5G?5=49CDA5 ) 456;1C>A 6A><< (85 DA51D
>6 3>=><<93 =1;HBIB O5 (85= 3><?D(5
1==D1;9154 7A>F(8 A1(5B 1B (9<<5B (85 49665A
5=35B 9= (85 ;>7 ;5E5;B >6 A51; 8>DB9=7 ?A935B -85
==D1;9154 A51; 8>DB9=7 ?A935 7A>F(8 A1(5B 1A5
?;>0054 9= 97DAS  7>(5(81CA51; 8>DB9=7 ?A935
7TA>FC8 9B ?A54><<9=1=C;H ?>BICIES >E5A <<D38 >6
>DA > N * >DC >6 B1<<?;5 6>A531BC 5E1;
D1C9>= ?5A9>4 9=4931(9=7 (81C (85 9=49E94D1; BC1C5B
>6 (85 978(8 9BCAI3C CH?931;;H 5G?5A95=354 619A;H
BCA>=7 8>DB9=7 <<1A:5(B >E5A (85 ?1B( 453145
B 49B3DBB54 12>E5 F5 3>=B945A  ?>(5=(91;
?A5493C>AB >6 A51; 8>DB9=7 ?A935 7A>F(8 6>A 5138
BC1C5 ,9G >6 C85B5 1AS BC1C5 ;5ES; E1A912;58

O +109> >6 8>DB9=7 ?A935 (> ?5A 31?91 ?5AB>=1;
9=3><5

O +51; ?5A 31?9C1 ?5AB>=1; 9=3><5

0 )>?D;109>=

0 <?;>H<5=C

0 %12>A 6>A35

0 _=5<?;>H<5=(AL(5

7 ><<9=1; ?5AB>=1; 9=3><<5 41(1 1A5 6A><< (85
1=4 1A5 3>=E5AC54 9=(> ?5A 317?9C1 C5A<B DB9=7

-85 8>DBI=7 ?A935 9=4935B 5G8929C 5G1775A1(54 B1F (>>(8 ?1(C5A=B 9=
(85 69ABC ?1AC >6 (85 B1<<?;5 6>A 1 =D<<25A >6 (85 BC1(5B —89B 1??51AB
(> 25 1= 1AC9613C >6 (85 45E5;>?<5=C 1=4 3>=B(AD3(9>= >6 (85 8>DBI=7
?A935 9=4935B —> <<9=9<<915 (85 9=6;D5=35 >6 (85B5 ?1(C5A=B F85=
5B(9<<1(9=7 (85 6>A531B(9=7 <>45;B F5 B<<>>(8 (85 A51; 8>DBI=7 ?A935
TA>F(8 >2B5AE1(9>=B D? (> * 2H(1:9=7 1 <>E9=7 1E5A175 >6
(85 3DAAS=( 1=4 (C8A55 ?A5E9>DB A51; 8>DBI=7 ?A935 >2B5AE1(9>=B

, <<>>(89=7 >6 (85 51A;H >2B5AE1(9>=B 81B 255= 1?7?;954 (> (85 A51;
8>DB9=7 ?A935 7A>F(8 ALC5 B5AISB 45293054 9= 97DA5



&38&(- &1) 164&755

L, (4%
117&/.:*) *& 275.1, 4.(* 4296- ;
201 Arkansas 201 linois 20 - Indiana
10 10- WV\ /WV\MW 104
N M el O‘W%Mmﬂwv‘
-101 -104 \V/v -101
-20 T T T T T T -20 T T T T T T -20 T T T T T T
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
201 Kentucky 20 - Missouri 20 Mississippi
10 1 10 1 10 1
OMMWVMAWAAMM A N\MW/\IWW\M 0
~10- -104 KV/ -10
-20 T T T T T T =20 T T T T T T - T T T T T T
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
20 - Tennessee
10
0
~104
=20

1980 1985 1990 1995 2000 2005

?>?D;109>= 4101 6A>< (85 . , 5=BDB DA51D 1=4
(85=9=C> A51; (5A<<BDB9=7(85)  456;1C>A -85
;12>A <<1A:5C E1A912;5B 1A5 6A><< (85 DA51D >6 %12>A
,C109BC93B %, —85 8>DBI=7 ?A935 (> 9=3><<5 A1(9>
98 1 ?>7D;1A ME1;D1C9>= A1C9>P 6>A 8>DB9=7 ?A935B
(81C <1H 85;7? (> B97=1; F85(85A 8>DB9=7 9B >E5A
>A D=45A E1;D54 -859=3><5 1=4 5<?;>H<5=(
E1A912;5B ?A>EI45 <<51BDA5B >6 (85 129;9CH >6 8>DB5
8>;4B (> ?DA381B5 8>DB9=7 1=4 1A5 (8DB ?>(5=(91;;H
9<<?>AC1=C 45(5A<<9=1=(B >6 8>DB9=7 45<<1=4 ,97=9
6931=C 381=75B 9= ?>?D;1(9>= 31= 1;B> ;514 (> BII12;5
B896CB 9= 8>DB9=7 45<<1=4

O5 1;B> 3>=B945A 69E5 A579>=1; E1A912;5B 1B
?A5493C>AB

O 1>DB9=7 BC1ACB
O D9;49=7 ?5A<<%(B

O T><bB6>AB1;5
O 1><b5BB>;4
O ¥>DB9=7 E131=3H A1C5

—85B5 E1A912;5B 1;;6A><<(85 . , 5=BDB DA51D
1A5 1E19;12;56>A 5138 >6(856>DA . , 5=BDB
A579>=B  —85B5 8>DB9=7 <<1A:5C E1A912;5B <<1H
?A>E945 BI7=1;B >6 (A5=4B 1=4 BD??;H 3>=4909>=B 9=
8>DBI9=7 <<1A:5(B (81C 16653C 8>DBI=7 ?AI35B

9=1;;H =109>=1; E1A912;5B 1;B> BSAES 1B
?A5493C>AB

O E5A175 F55:;H 8>DAB 9= <<1=D613CDA=7

+56;5309=7 C859A . , 5=BDB DA51D 3;1BB96931(9>= F5 DBS5 E1A912;5B
6A>< (85 ,>DC8 A579>=6>A A:1=B1B $5=(D3:H &9BBIBBI??9 1=4
-5==5BB55 1=4 E1A912;5B 6A>< (85 &9I4F5BC A579>= 6>A";;9=>9B
"=491=1 1=4 &9BB>DA9 ~>(5 (81C (85B5 E1A912;5B 1A5 =>( 1E19;12;5
1C C85 BC1C5 ;5E5; 6>A (85 5=C(9A5 B1<<?;5 ?5A9>4 F5 3>=B945A



&38&(- &1) 164&755

O ES5SAL75 F55:;H9=9C91; 3;19<<B 6>A D=5<<?;>H
<<5=( 9=BDA1=35

0 &1=D613CDA5AB =5F >A45AB 6>A 3>=BD<<5A
7>>4B8 1=4 <<1(5A91;B 9=3819=54 4>;;1AB

O /5=4>A ?5A6>A<<1=35

O &1=D613CDA5AB =5F >A45AB >6 =>=4565=B5
3179C1; 7>>4B 9= 3819=54 4>::1AB

0, ) BC>3: ?A935 9=45G

0 +51; & <>=H5HBD??;H 9=3819=54
4>;:1AB

0 -5A<< B?A514 H51A —A51BDAH 2>=4 H95;4
<<9=DB (85 6545A1; 6D=4B A1(5

>=BD<<5A 3>=6945=35 9=45G
) 456;1C>A
"=4DBCAI1; ?A>4D3(9>=

><<<<5A301; 1=4 9=4DBCA%1; ;>1=B >D(B(1=49=7
9= 3819=54 4>;:1AB

O >=BD<<5A 9=B(1;;<<5=C 3A549C >DC(BC1=49=7
O +51; 56653C9E5 <<>AC7175 A1C5

—85 69ABC =9=5 =1(9>=1; ?A5493(>AB 3><<?A%B5
=9=5 >6 (85 (5= ;5149=7 53>=><<93 9=4931(>AB 6A><<
(85 >=65A5=35 >1A4  —85B5 9=4931(>AB ?>(5=
(91;;H <<51BDA5 2A>14 53>=><93 (A5=4B (81( 31=
16653C (85 45<<1=4 6>A 8>DB9=7  1(1 >= 9=4DB(AI1;
?A>4D309>= 3><<<<5A391; 1=4 9=4DBCA%1; ;>1=B >DC
BC1=49=7 1=4 3>=BD<<5A 9=B(1;;<<5=C 3A549C >DC
BC1=49=7 1A5 1;; 6A><< (85 >=(5A5=35 >1A4 -85B5
E1A912;5B 9=3;D45 3A549C <51BDA5B (81C( 1;B> <1H
B97=96931=C;H 9=6;D5=35 8>DB9=7 ?A935B —85 =><<9=1,
56653C9ES <<>AC7175 A1C5 9B 6A><< A54495 &13 1=4
F5 BD2CA13C (85 9=6;1C9>= A1C5 21B54 >=(85 )
456;10>A (> 1??A>G9<<1(5 1 AS1; 56653C9ES <<>AC7175
A1C5 -85 <<>AC7175 A1C5 9B 1= 9<<?>AC1=C 3><<?>=5=(
>6 (85 MDB5A 3>B(P >6 8>DB9=7 1=4 (8DB 1 ?>(5=(91;;H
9<?>AC1=C 45(5A<<9=1=C >6 8>DBI=7 45<1=4

;; >6 (85 ?A5493C>AB 1A5 (A1=B6>A<<54 9= 1=
566>AC C> A5=45A (85<< B(1(9>=1AH —-89B 9=E>;E5B
(1:9=7 (85 69ABC 49665A5=35B >6 ;>7 ;5E5;B FI8 (85
6>;;>F9=7 5G35?(9>=B O5 DB5 ;5E5;B 6>A (85 D=5<
?;>H<<5=CA1(5 8>DB9=7 E131=3H A1(5 D=5<?;>H
<<5=C(3;19<<B E5=4>A ?5A6>A<<1=35 (5A<< B?A514
1=4 3>=BD<<5A 3>=6945=35 F5 DB5 ;>7 ;5E5;B 6>A

0
0
0
0

-85 ;5149=7 9=4931C>A FF5 ><<9C 9B =1(9>=1; 2D9;49=7 ?5A<<9(B 1B (898
9B 9=3;D454 1B 1 A579>=1; ?A5493C>A

(85 8>DB9=7 ?A935 (> 9=3><<5 A109> 1=4 F5 DB5 69ABC
49665A5=35B 6>A 1E5A175 F55:;H 8>DAB

$ #
!ll ! # II!

-12;5 A5?>ACB 6>A531B(9=7 A5BD;CB 6>A (85 +
25=38<<1A: 1=4 9=49E94D1; + % 6>A531BC9=7
<>45;B6>A 5138 B(1C5 -85 (12;5 A5?>ACB (85 &,
6>AC85 + 25=38<1A: <>45; 1=4 (85 A1(9> >6 (85
9=49E94D1; + % <>45; &, (>(85 + 25=38
<1A: <>45; &, A1C9> 25;>F D=9CH C8DB 9=49
31C5B (81C (85 9=49E94D1; + % <>45;81B1 ;>F5A
&, (81=(85 + 25=38<<1A: +5BD;(B 1A5 A5?>AC54
6>A 6>A531BC 8>A91>=B >6 6>DA 1=45978(C
@D1AC5AB

= 9<<?>AC1=C A5BD;C 9= -12;5 9B (81C =>B9=7;5
?A5493(>A81B 1= &,  A1C9>(81C 9B 25;>F D=9CH 9=
1;; BC1C5B 6>A 2>(8 6>A531BC 8>A91>=B (81C 9B C85A5
9B => B9=7;5 ?A5493(C>A (81( 45;9E5AB 3>=B9IBC5=C;H
<<>A5 133DA1(C5 6>A531B(B (81= (85 25=38<<1A: +
<>45; 13A>BB 1;; >6 (85 978(8 9BCAI3C BC1C5B 1=4
2>(8 6>A531BC 8>A91>=B -85)  456;1C>A 9=6;1(9>=
A1C5 ?A>4D35B 1= &,  A1(9> 25;>F D=9CH 6>A 1;;
B5E5= BC1C5B 1C 2>(8 8>A91>=B F9(8 >=5 5G35?(9>=
"=491=1 1C 1=4 <1=H>6(85 &, A1(9>B 6>A
(85 9=6;109>= A1(C5 1A5 F5;; 25;>F D=9CH 6>A5G1<?;5

6>A $5=CD3:H 1C 9=493109=7 BD2BC1=(91;
A54D3(9>=B 9= 6>A531BC 133DA13H A5;1C9E5 (> (85 +
<>45; -85 B(1(5 8>DB9=7 ?A935 (> 9=3><<5 A1(9>S
1B <5=(9>=54 12>E5 1 ?>7?D;1A E1;D1C9>= A1C9> 6>A
8>DB9=7S1;B> ?5A6>A<<B @DIC5 F5;; 6>A A:1=B1B
"=491=1 $5=(D3:H &IBBIBBI??9 1=4 -5==5BB55
F8 &, A1(9>B1;; 25;>F D=9CH >6(5= BD2B(1=
€91;;H B> 1C 2>(8 6>A531BC 8>A91>=B ¥ >F5E5A (85
&,  ALC9>B 6>A C85 BC1C5 8>DB9=7 ?A935 (> 9=3><5
A1C9> 1A5 F5;; 12>E5 D=9CH 6>A 2>(8 8>A91>=B 6>A
"+9=>0B 1=4 12>E5 D=9CH 6>A &9BB>DA9 1C (85 5978(
@D1ACSA 8>A91>= (((85A ?A5493(>AB (81C ?5A6>A<< F5;;
6>A 1 =D<<25A>6 978(8 9BCAI3C BC1C5B 1A5 (85 BC1C5
D=5<?;>H<5=( A1(5 1=4 3>=BD<<5A 3>=6945=35 2DC
(85A5 1719= 1A5 BICD1C9>=B F85A5 (85 &,  Al1(9>B
6>A C85B5 E1A912;5B 1A5 3>=B945A12;H 12>E5 D=9CH

%>>:9=7 1C (85 A5BD;(B 9= -12;5 >= 1 B(1(5 2H
BC1C5 21B9B (85 BC1C5 8>DB9=7 ?A935 (> 9=3><5 A1(9>
1=4 BC1C5 D=5<<?;>H<<5=( A1C5 BC1=4 >DC 6>A

A-1=B1B -85B5 ?A5493(>AB 75=5A1C5 A54D3(9>=B 9=
&, A5;109E5C>(85 + 25=38<1A: <>45;>6D?
(>  ?5A35=(C1=4  ?5A35=C 1 (85 6>DA 1=4 5978C



&38&(- &1) 164&755

‘[opow Srewyouaq Yy Y} 10§ J4SW Y} 0} UWIN[Od JS41j dY) Ul pajedipul 10)dipaid sy sapnpoul Jey
[opow 1YYV [enpIAIpUI 3} 10} T{SW Y} JO onjed aY) J1odal SMoJ JaYI0 dY) Ul SDLIJUT “[DPOW dJeWwyduaq YV Y} 40§ J4SW a3y} 310dal moa J4SW YV Y} ul satpug ;310N

6L°L [AN" el LL'L 6C’L 260 So'L €0'L 0L €0'L LE°L Sl LO°L S6'0 9)es 93eZ10W dAIRYD [BdY
Suipueisino
L 0€’L 'L LE°L g€’L €e’L L LLL 660 €60 LO'L 90°L 80°L €L HPpaId Jawnsuo)
0L 9L'L L0'L 70'L 660 o'l o'l 80°L 9C’L LT’ 60 L0°L 860 gC’L  SueO| Aisnpuy/[ediawwo)
00°L 80°L 860 €0’L el L0°L 80°L So'L €60 660 LL'L L’ 70'L So'L uononpoud erisnpu
90 680 €r'0 €9°0 €0 €50 970 890 96°0 80°L 890 €80 ¥9°0 18°0 (91ed uonejul) J01e[)9p 3Dd
cL0 ¥6°0 950 980 0 £9°0 Y50 yA] oc’L €0’ 9L'L 60°L 80 £8°0 9dOUdPHUOD JIawWNsuo)
6C’L €L LO°L 0g’L 9L 9L'L 96°L 00°¢C 9/'L Sra oL'L So'L 980 18°0 peatds wiay
760 0L 060 60 080 LL°0 680 G6°0 ¥0'L 4% G20 86°0 G6°0 760 CN B9y
0L LO'L 70'L 90'L €0'L €0'L €0'L So'L 0L LO'L oL'L 80°L 70'L So'L Xapul 00S d8S
00°L LO"L 00°L €0’ a’L LO"L LO"L LO"L a’L el 00°L LO"L 00°L 00'L spoo3 [euded-siaplo maN
260 So'L 16°0 LL'L 60°L €o'L L0°L 9L°L 760 96°0 LO°L €60 €60 060 aouewopad Jopuap
spoo3d
90°L 80°L So'L vLL L €o’L 6C’L LLL oL'L 90°L el LEL ¥0'L vLL 1oWNSUOI—-SI9ap.JO MON
260 96°0 96°0 86°0 70'L 260 160 260 £9°0 060 oL €o'L 0L S6°0 swrepd JuswAojdwaun
LL'L LLL 30°L 9L'L 9L'L 30°L 0c'L or'L gL'L 0c'L €L 9q'L oL'L €eL sinoy Apjoam adelony
€8°0 S6°0 oL'L 80°L €8°0 LL'L 90 G8°0 €L LLL LS50 90 gL'L 4" ajes Aduedea [euoiday
98°0 80°L 0L S 00°L 00°L 990 L6°L 00°L 90'L 00°L 00°L 0L 0L PIOS sowoy [euoiZay
80°L L LO°L gLL So'L So'L UL €e’L 60°L 6C’L 260 00°L Lc’L 9¢€’L 9es 10y sawoy [euoiday
L0'L ¥0'L S6°0 €0'L vLL [4N" 660 oL'L L0'L LL'L o'l L0°L 660 90'L  sywuad 3uiping Jeuoi3ay
S6°0 LL'L 76°0 660 'L YL LO'L SL'L el 6C’L 90'L gLl 260 80°L spieys Suisnoy [euoidoy
veL qL'L 680 660 S0°C L'l 690 290 V0 690 68'L 6L 6t°0 690  91es uswAojdwaun ajelg
9L'L 6C’L LO°L 80°L LLL LLL 860 L0°L 8T’ L el L£°0 So'L 80°L vL'L 9210} 10qe| 9)€1S
9L'L €e’L gLl €L 09°L 8¢l V'L 86'L LEL LU 60°L L0°L 9¢’L 7L yawAojdws 9yels
70'L 0L a0 0L 96°0 060 020 820 050 18°0 780 880 'L Q'L uonejndod sye)g
90'L So'L L0'L o'l &L vL'L L0'L 660 el S6°0 €0'L 0L 0L L0'L @wodul [euosiad [eas ajels
oljel dwodui-03-aoud
S0 9,0 Ge0 89’0 el 60 8¢0 £9°0 690 ¥8°0 v.'C 69°L 90 0£°0 duisnoy ajeis
96’y €r'e 1240 06 69t €6°C Fraré gL' €6'L ] 99'9 99 (A 06'v J4SW AV
8=y v=Y 8=y v=y 8=y ¥=Yy 8=y =Yy 8=Y ¥=y 8=y bp=Y 8=y =y 10p1paid
93ssauud| iddississipy LINOSSIW Apnjua)y| euelpuj sioul|i sesuedly
(Cv« TTIBL/88 998)xVZ «/EO%Ri +2 9L S9/LSx 95®)x¥2Z /x(2 rpLC8 (T

u.n\nq%:




&38&(- &1) 164&755

[PPOW 3rrWLYDURY YV Y} 40§ TISW dY) O} UWINJOD Js1lj BY) Ul P3JEDIPUI poyIaW SulUIqWIod BY) 10§ FASW 243 Jo oljes dy) Jodai satjuy :IION

6,0  00L  ¥£0 980  0£0 080 TS0 90 €90  ¥80 L0  S80 940 /80 (8d'€)D
98°0 86°0 18°0 60 ¥8°0 98°0 19°0 18°0 690 98°0 18°0 60 980 06°0 (@d‘20)D
€60 660 08°0 68°0 940 98°0 690 ¥8°0 890 880 940 L6°0 80 060 6'0=0 ‘3d4SWA
96°0 660 780 €60 880 060 L0 980 690 98°0 €80 €60 88°0 60 0L =6 34SWA
660 gL'l 68°0 L0°'L 'L 260 ¥8°0 86°0 8/°0 68°0 ¥6°0 'L 86°0 €0’ uesw pawwL]
660 00°'L £6'0 00°'L €01 260 160 060 68°0 €60 260 260 66°0 660 UBIpa
60 860 880 26’0 96°0 680 9,0 98°0 A} £8°0 780 €60 160 960 ueapy
8=Y v=Yy 8=Y v=Yy 8=Y ¥=Yy 8=y v=Yy 8=y v=y 8=y p=y 8=y p=y poyjow

Suiuiquio)

93ssauud] iddississipy LINOSSIW Apnjua)y| euelpuj sioul|i sesuedly s
@y« TZIRL/P8 998)xVZ »/EORI +2 9L . G9/LGx 9%)x¥Z TZ 98T .OZ

u.n\nu%-.




@D1AC5A 8>A91>=B A5B?53C9E5;H >A";;9=>9B (85 BC1(5
?>7?D;109>= A579>=1; E131=3H A1(5 1=4 9=6;1(9>=
A1C5 49B?;1H €85 25BC ?5A6>A<<1=35 F9C8 A54D3(9>=B
9= &, A5;1C9E5(>(85 + 25=38<<1A: >6D? (>
?5A35=C 1=4  ?5A35=C( 1C (85 A5?>AC54 8>A91>=B
—85 B(1C5 8>DB9=7 ?A935 (> 9=3><<5 A1(9> B(C1C5 ?>7?
D;109>= B(1C5 D=5<<?;>H<<5=( A1(5 1=4 D=5<?;>H
<<5=( 3;19<<B ?A>4D35 ;1A75 A54D3(9>=B 9= &,
6>A "=491=1 F98 A54D3(9>=B D? (>  ?5A35=C 1=4
?5A35=C 1C (85 CF> 8>A91>=B >A $5=CD3:H BIG
?A5493C>AB 1A5 12;5 (> 75=5A1C5 BI112;5 A54D3(9>=B
9= &, A5;1C9E5(>(85 + 25=38<1A: 1( 2>(8
8>A91>=B (85 B(1(5 8>DBI=7 ?A935 (> 9=3><<5 A1(9>
BC1C5 ?>7D;109>= BC1(5 D=5<<?;>H<<5=(C A1(5 A579>=1;
E131=3H A1C5 9=6;1C9>= A1(5 1=4 3>=BD<<5A 3>=69
45=35 -85 ;1A75BC A54D3(9>=B 9= &, 1A5 7?5A
35=C1=4  ?5A35=C 1C (85 6>DA 1=4 5978(C @D1AC5A
8>A91>=B ABB?53(9E5;H +51; & 3>=BD<<5A 3>=69
45=35 1=4 (85 9=6;109>= A1C5 ;514 (> BI112;5 A54D3
(9>=B9= &, A5;1C9E5(>(85 + 25=38<<1A: 6>A
&9IBB>DA9 FIC8 A54D3(9>=B >6 D? (>  ?5A35=(C 1=4
?5A35=C 1€ (85 CF> 8>A91>=B —8A55 E1A%912;5B
BC1=4 >DC 6>A &9BBIBBI??9 (85 BC1C5 8>DBI=7 ?A935
(> 9=3><<5 A1(9> 3>=BD<<5A 3>=6945=35 1=4 9=6;1
(9>= A1C5 -85 B(1(5 8>DB9=7 ?A935 (> 9=3><<5 A1(9>
:514B (> (85 ;1A75BC A54D3(9>=B 9= &, ?5A35=(
1=4  7?5A35=(C 1( (85 CF> A5?>AC54 8>A91>=B >A
—5==5BB55 (85 BC1C5 8>DB9=7 ?A935 (> 9=3><5 A1(9>
1=4 9=6;109>= A1C5 ;514 (> (85 ;1A75BC A54D3(9>=B 9=
&, A5;109E5(>(85 + 25=38<<1A: 1C 2>(8 >6 (85
A5?>AC54 8>M91>=B D?(>  ?5A35=C1=4  ?5A35=(

n !II !# ll!

-12;5 A5?>ACB (85 3><<29=109>= 6>A531BC A5BD;(B
9= (85 6>A<< >6 (85 A1(9> >6 (85 3><<29=9=7 <<5(8>4
&, (>085 +25=38<lA: &, B>(81C 1B 9=
-12;5 1 A109> 25;>F D=9CH 9=4931C5B (81( (85 3><
29=9=7 <<5(8>4 6>A531BC 9B <<>A5 133DA1(5 (81= (85

+ 25=38<<1A: 6>A531B( 9= (5A<B >6 &, -85
A5BD;(B 9= -12;5 B8>F (81( (85 BI<?;5 3><<20=9=7
<<5(8>4B >f(5= ?A>4D35 A54D309>=B 9= &,  A5;1C9E5
(>(85 + 25=38<1A: >61A>D=4  ?5A35=C 1=4
(89B 9B 9= ;9=5 FI8 (85 69=49=7B >6 ,(>3: 1=4 O1(B>=

1=4 9= (85 3>=(5GC>6 . , ) 7A>FC8
1=49=6;109>=6>A531B(B -85 &, 3><<29=9=7
<<508>4 6>A531B(B 1??51A (> ?5A6>A<< B><<5F81C(
25(C5A (81= (85 BI<<?;5 3><<29=9=7 <5(8>4 6>A531B(B
9= <>BC 31B5B FX8(85 &, 3><29=9=7 <5(8>4

&38&(- &1) 164&755

21B54>= 0 ;5149=7 (> A54D3(9>=B 9= &,
A5;1C9E5 (> (85 + 25=38<<1A: >6 1??A>G9<<1(5;H

(>  ?5A35=( 1( (85 6>DA @D1AC5A 8>A1>=1=4
1?7?A>G9<1(5;H (>  ?5A35=C 1C (85 5978C @D1AC5A
8>A91>= 9= <<>B( 31B5B —85 3;DB(5A 3><<29=9=7
<508>4B 5G8929C (85 25BC >E5AL;; ?5A6>A<<1=35
5B?5391;;HC85 ( ) <5(8>4 OY8 >=5 5G357(9>=

—5==5BB55 1( (85 &, ALC9>B 1A51;; F5;;
25;>F D=9CH 6>A (85 ( ) <5(8>4 F9(8 A54D3
(>=B9=&, >6D?(> ?5A35=C1=4  ?5A35=C

A5;1C9E5 (> (85 25=38<<1A: + <<>45; 1C 8>A91>=B
>6 6>DA 1=4 5978C @D1AC5AB A5B?53C9E5;H 2>(8 6>A
$5=(D3:H -85 ( ) 3;DBC5A 3><<29=9=7 <5(8>4
;514B (> 1E5A175 A54D3(9>=B 9= &,  A5;1C9E5 C>
(85 + 25=38<<1A: <>45; 13A>BB (85 B5E5= BC1(5B
>6 1?7?A>G9<<1(5;H  ?5A35=C1=4  ?5A35=C 1(
8>A91>=B >6 6>DA 1=4 5978C @D1AC5AB A5B?53C9E5;H

9ES=(81C 9C F9;; 25 496693D;C C> 945=C96H 1 ?AI>A9
(85 ?1AC93D;1A ?A5493C>AB C81C 1A5 <<>BC A5;5E1=C 6>A
1 79E5=>DC >6 B1<<?;5 ?5A9>4 (85 ?5A6>A<<1=35>6
(85 3><<29=9=7 <5(8>4BS5B?5391;;H (85 ( )
<5(08>459=4931C5B (81C (85H ?A>E945 1 DB56D; F1H
>6 ?A>4D39=7 A5;1C9ES;H 133DA1C5 6>A531BC(B >6 AS1;
8>DB9=7 ?A935 7A>F(8 9= (85 978(8 9BCAI3C BC1C5B
9= (85 ?A5B5=35 >6 <<1=H ?>(5=(91;;H A5;5E1=C
?A54930>AB

#1

O5 5G1<<9=5 (85 129;9CH >6 1 8>BC >6 53>=><<93
E1A912;5B (> 6>A531BC A51; 8>DB9=7 ?A935 7A>F(8 6>A
(85 B5E5=9=49E94D1; BC1(5B 9= (85 545A1; +5B5AE5 B

978C8 9BCAI3C  =D<<25A >6 E1A912;5B BD38 1B (85
BC1C5 8>DB9=7 ?A935 (> 9=3><<5 A1C9> B(C1(5 D=5<
?;>H<<5=C A1(5 3>=BD<<5A 3>=6945=35 1=4 9=6;1(9>=
A1C5 ?A>4D35 6>A531BCB (81C >65= BD2BC1=(91;;H
>DC?5A6>A<< 1 25=38<<1A: + <<>45; 9= (5A<B >6
&, 9=9=49E94D1; 978(8 9BCAI3C BC1C5B 2DC =>
B9=7;5 E1A912;5 9B 12;5 (> 9<?A>E5 >=(85 + 25=38
<<1A: 6>A1;; BC1C5B 1C 1;; A5?>AC54 8>A91>=B 9E5=
(81C 9C F9;; 25 496693D;C C> 945=C96H 1 ?A9>A9 (85 ?1A
(93D;1A E1A912;5 >AB<<1;; B5C >6 E1A912;5B (81C 1A5
25BC BDYC54 6>A 6>A531B(9=7 A51; 8>DB9=7 ?A935 7A>F(8
6>A 1 79E5= BC1(5 1=4 (9<<5 ?5A9>4 F5 1;B> 1=1;HI5
(85 ?5A6>A<<1=35 >6 6>A531B( 3><<29=9=7 <508>4B
O5 69=4 (81C 3><<29=9=7 <<5(8>4B 75=5A1;;H >665A
DB56D; <51=B >6 9=3>A?>A109=7 1=4 3D;;9=7 9=6>A
<109>= 6A><< 1 ;1A75 =D<<25A >6 ?>(5=(91; ?A5493(C>AB



&38&(- &1) 164&755

F85=6>A531B(9=7 A51; 8>DB9=7 ?A935 7A>F(8 9= (85

978C8  9BCAI3C BC1CSB

9=1;;H F5 2A956;H 49B3DBB CF> F1HB (81C F5

1A5 5GC5=49=7 (85 A5B51A38 ?A5B5=(54 9= (898 ?17?5A

9ABC F5 1A5 3DAAS=C(;H 17?7?;H9=7 (85 1??A>1385B
5<<?;>H54 9= (85 ?A5B5=C ?1?5A (> 1 7A51C5A =D<<25A
>6 9=49E94D1; _ , BC1C5B 9=3;D49=7 ;1A75A . ,
BC1C5B 9= C5A<<B >6 ?>7D;1(9>= (81C 81E5 5G?5A9
5=354 BD2B(1=(91; 9=3A51B5B 9= A51; 8>DB9=7 ?AI35B
>E5A (85 ?1BC 453145SBC1C5B 6>A F8938 (85A5 1A5
B5A9>DB 3>=35A=B >6 1 8>DB9=7 ?A935 M2D22;5 P O5
1A5 1;B> ?A5?1A9=7 (> 1?7?;H (85 1??A>138 DB54 9=
(85 ?A5B5=C ?1?5A (> 6>A531BC9=7 A51; 8>DB9=7 ?A935
TA>FC8 6>A 9=49E94D1; <<5(A>?>;9C1= 1A51B 9= (85

978(8 9BCA93C 1B 8>DB58>;4B 1A5 >6(5= 9=C5A5B(54
9= 6>A531BCB >6 8>DB9=7 ?A935 7A>F(8 9= (859A <<>A5
9<<<<549105 E939=9CH

9>;69 &I1A3> 1=4 -9<<bA<l== ;;1= M)5ABIBC5=35
9= >A531B(9=7 )5A6>A<<1=35 1=4 >=4909>=1;

><29=1(9>= ,CALC5795B P &)% # & &% &$+) *
7>E5<<2bA  535<<25A ?7?

2A181< #5BB5 & 1=4 15=45AB8>(C )1(A93 I
M D22;5B 9= &5CA>?>;0(1= ¥1>DB9=7 &1A:5(BP &, )% #
& & *% * ) ?7?

8> &I1= MI>DB5 )A935 H=1<938 ,DAE5H >b
~85>A50931; 1=4 <?9A931; "BBD5B P &)% # &
&*% * ) 272

AB5=B?1= ;1= 1=4 $5==54H #1<5B M B(I<<1(5B >6
1><5 &>AC7175 (A979=109>=B +5?1H<5=(B 1=4 52C
>= (=5(> >DA 1<9;H +5B945=35B P 9=1=35 1=4

3>=><<93 9B3DBBY>= ,5A95B )17?5A 54541,
+5B5AE5 >1A4 ,57(5<<25A

15=45AB8>(C )1CAI3 I 1=4 O59385A #>8=
M >A531B(9=7 1>DB9=7 &1A:5(B %5BB>=B %51A=54 P
#*+ + &%N& * ,?K0=7 ?7?

#>8=5B 5A19=(C 1=4 ¥H3;1: -8><1B MT¥>DB5 )AI35B
1=4 +579>=1; %12>A &1A:5(B P %% #* & &% #
% 52AD1AH ?7?

+1?7138 1E%4  1=4 ,CAIDBB #13: $ M >A531B(9=7
<7?;>H<5=C A>F(8 9= &9BB>DAI FI(8 &1=H
)>5=091;;H +5;5E1=C )A5493(>AB = =1;HBIB >6
>A531B0 ><<29=9=7 &5(8>4B P 545A1; +5B5AES
1=:>6 ,C %>D%B &Y# & %N&  -# &S %+
27

+1?138 1E%4 1=4 ,CA1DBB #13: $ M >A531BC9=7
-, <7?>H<5=C A>F(8 .B9=7 >A531BC ><<29=9=7
&508>4BP &, )%# & &) *+% 6>AC83><<9=7

,0>37 #1<58 1 1=4 OL(B>= &I1A: O M >A531B9=7
"=6:100>=P &)% #& & % +)0 &%&S$ *  (30>254
?2?

,0>3: #1<5B 1 1=4 O1(B>= &I1A: O M >A531B(9=7
(DC?DC  A>FC8 1=4 "=6;1(9>= -85 +>;5 > BB5(
YM35BP &)% #& &Y&S$S  +)+,) ,5705<25A

27

,0>3: #1<5B 1 1=4 OI1(B>= &IA: O M ><29=1(9>=
>A531B(B >6 (DC?DC A>F(8 9=1 ,5E5= >D=(AH 1(1
,5CP &)% #& &  *+% ,57(5<<25A

?7?

—9<<BA<l== ;;1= M >A531BC ><<29=1(9>=BP 9=
A181< ;;9>(C ;9E5 O# Al=75A 1=4 ;1=
I<<bA<l== 54B % && & &%&$
& * +%  <B(5A41< ;B5E95A ?7?



