Chaqs and Correlation e

.J'. International Journal
I"#$% & # . /.01 2
CH)+,$)- 3 4 . 56
/
T#S) #8% "'#9&# .. X 4 <5 =:>:
ORI $# @ #PA B<C D./

1"t $%&'( )*+,--/0 1-2/,3 454-,
65/478%.6) ,.8379:2!,

< <=>?@< >@QA?B C<A >@DA ACA ECF G>B@ HAB>=@I| C<>B@J
< CKEKECC<L@ E <A >@ = ; M> >D DB@>C@ <@ H@CE> ;J
>@B B E@BN<CB @E@HO@A; HC@ DE FP C >BL@>> B?C<lJ
CBK

<QCIRSJTR @ H<F=@I ;<xHC > <?FGCC @H >@D?E>B<>CD ;<J
A >@QAE<F>1?B C<A >@D @O@>>1@CIl>=>|IEC C<L H> O>E @A>@A
EB@ E@ILEC<K @FUC@ILEC< :< F <HG C>ACA@?B>>@A =< @J
CO@>1; D >>D@CB A?> H @N>@B>Q >ICK > Q ;EJ
?><GPFP>>J >C<>| ;EC <A >0@E <F>1 ?B C<A >@D <?@>I1<
=@>1 B@K

>A?E>B<>CGQ FC> > @H<F=@B@ @ H C AB@K <@ @> ?J
HDC@ F> BNC ? CGE<F> ?B C<A >@AK CEBF HF <OM@ A;>E@ @
B<@QE>E@ F> EC< < @ > @?B>= @ >|E Q>@D?B>DE< @ D
Q VVQ ;ME @IC< F@M@IA B@< SWXX; TYYY=HK

DB =@ @? A;,>E= F>JCIl> =@ E= @> C@CFC <HF,<NH>@A C@J
I@D>1QHC @D Z=K FEFQ[ @ @L<>@DE= Fx@CC @C C C =< @CO@ >>
?@BHDC@ BNHF BD@>M@B C C >>B ; FC>C@QEBBNC ; >ACG< G\:FJ

E = E<E\ BB>C DB@ E= >;<AN>@A ?B>DE<K C>C@ : B
F>I]F> ? C>CGE <@@ @ C@ >@ Q HL<BO@@ ?B>DEc<
EEQ <@CA=@ A E QK @ F>>= CA=C>@AC@=C = :@E HNH FCE@K
B: Q > CAC>Q H>DCA>D @ ? PD?B C<A >@A >
@B>> UC Q GM@>C F C> @CACD\, H>DE; D\ @?)J? EC<DCEC>@J
E@ BP>@A @ CA Q BP> C E@’K Q ECB@ H >@AF>IC @

Q TCK?BC<A>@D =EC<I>IH@ A >=FQN 'YEBK UC@C E@ C> @J
@GE <C@E G>BFC@F E=H BP>@ <@ |IH@<l; <?< F?B>DE<K J
C @ <BAUC@I?B C<A >@D ; B DB = FE? > A?G @ DCA=C>@A
F>K

H>E <HC A @>C< @ H CG @A>@ @ H<F=@! <@CB?H P@I E B@ J
E@ILEC< > L<B@< >@ = Q G>D DB@> C@ B@ C>C@ ?@B>= <
i N>@A ; >C >>D @CB @ A@CG<GL <B@< >@A <?@>| O@E >
F@O >@ DB@>C@K >CAPD<QC Q@HCG>@ H > NH>> ?E>J
B<>C@ DB@ EDEC@>C@:; BF B>BFM <F C >@ =FC TYYW=H > J
> >@@H>IHFI B@<>|<=>@?0@D; D B@ EBFB>@C<@>=F B<@E>E-=
abbc RR"d&baefdg"Kfi(h(@h% ; D E= abbc RR$$SK"j(kJK("[K%&D B =@ E@I >C<
EEFBF @Q<FP@I= Q G>F Q?F NH> >IH>>1 | DB C>0@DB@<K




<KOKS@ CQ@O S <@ H>H> E @ C NH>>1?B C<A >@D
=FC TYYW=H B=>@CFHB@ CSH W; MEQIC< ; H>B B<@E>E=

@ <;DE= DB =@ E@l >C< K >> ; QPBFE @ CF NH>J
>|?B C<A >@DQ?H>IUC@I C>0@DC@ @& C A?> CCD«<;J
N>@A DB C>0@D @ > ?BN>CG <=@C<0@@ | ?B C<A >@D ;<J
@? MHM@I C>B; FM<@@ DB C>0@AB@< ; N>B@ ?;H>B

. FM <@ @K

<@FE S<@ H> <>@C G> =<L@E@ CC NH>>|7?B C<A >@D
IB=>@CFH CSJW; ME @IC< ; H>BHFI1O>C< C >@@ =FC TYYW
=K << AO@>DIHE<@ | ;E? C C @BC BC @><> F @ >@
E@ C ?BC<A>@D <H > H>@; B F?B>BF M<FK > =@ > A
?E>B<>CG <AACA@HAE<F>1?B C<A >@D B=@CFHB@ Q VI
<@ K TK

$%8&'(Yo)*(+ ,-.,/01*&,2) 3-/%0 4 (456,2-  5&7(

80,%6& 9-/%-2:+,*0
PN
/
=]
o
so—

7%0 (456,2( 5

E:F GFEA '#), , $ H $& #& 11% 9JKJI!9 6
$% L - & #H&*$ 'K# | K#EA @ % #
2MNN 0O00C:04:45 H %&# L P&%lI, ' 2MNNOQQO:. 6 .4 H

%&# FL , ' IR $% &



TH( SHF:? $& TK &Al9 $% ,&#&' *$ 'Kl KEA @ %6
# ' 2MNN  00C:04:45 P&%lI, ' 2MNNQOQOQ:. 6 .: 4 , 6
" IR $% &:
I"#" $%& 0™ $%& &'
+ ), - /0 ++
0 + /1
/ ),234 / +' I ++
$ ),2564 1 ' /$ 0
& 1+ + &1 +& 1
1 +& & /& /
: ),27829: 0 0 $+
0 ' 1 $+ +
).2!; $ I 1 /
+ +$ /1 + '
++ ).2"4 [+ ++ $1 +
+ / + &0 + &
+ I + $ +1 $
+$ $+ + $ +/ /
+& /1 $ +/ &
+' & +$ $ + 0
+0 1& +& &+ $ ++
+ +& ++ &/ ++ &
),2"8< +& + " + $
+ + 1 ++ /
).2'= + & ¥
/ + + / ++ &
$ +' 1 $ 0 /
& >) /$ 0 $
1 > 7 / + &1 +$ /
' I ' $& + /
0 +1 $ +1 +
/ + $1 +1 1
/ ),234 $1 +& $1 +$ 0
[+ $ & /




19/-*-*0- <&U01-,24( <:6=*>7 9-/%-2:+,-*0. 4 (456,2 -5

<8%601-,24& 9-/%-2:+,-*0.

750 (456,2

E:G#HA #3$$ WIA'9 $% , # $*K# ( U VI K#6

A @%#H ' 2MNN 00C:04:45 H%&# L P&% 1,
2MNNOQQQ:. 6 .4 H %&H*# FL , ' IR $%&:

> @? =<L@E ;E? C C >@Q DB@ E@ EC@>BA ACA;<@H

SV; SW =FC TYYW=K CQ@O T <@ H>H>>@Q @G>17?B C<AJ

>@Al ;< MHM@! UCC ;<@ HK

HFC CBC@CG CF @>@ @ ?BC<A>@> =H A?> B=>@CFJ

HD@U><=@D @G>1?B C<A >@DK E >@QE<F> ?B C<A >@A

B=>@CFHD Q X <@?M@ WIJSY =FCK U&@HL<B@< G F>>J

; >C<> H@>>@ F>mn<>@ ;;?@0@A F>J CF<>

TYYW Yo SY J 2p'djdp .(qdp'(_.p'rd &"hr%p J ) XKV

TYYW Yo YW J /"d& ba" 6%fba 4%d(b %s 7%p(df) ddikdp

UCCN ;<@H <A@ A@ < @?O0@@E<F>1E@ E@IEC C<L BD>1J

@C G>D@?EC<IAACA <@A> A>JuFM> EDvw SX =FC TYYW =K
QP G >Q >BA >@@ <=@> Juvw J >@E> >@@ C<>>|

>@?E CC>IE Q>@DKZ QP C\ <@A > A>JuFM>EDvw BJ

NCQCG A?> >B G>D DB@ ED @Q<O@D ?A@ <FE H@C G CIJ

>H?< @E D FCG@>K QUCBTX =FC QP C=>CC \>C<LE\XK J

B FCG@> @Q<O@A H@;?> CS H So=Q0 ?<=@C<@< > DB J

=B@ ? SVJVB@>FCH <@@\K[K




TH( S# WH ( YA 9 $% # $*
*SH K#:

— @ A
COC+0 /D$D&& /E$9 +/E$(
coc+0 +D D$' 1E +" +'0E$ |
C0C+0 +'D& D+1 1E1" +&$E&O(
C 0C+0 +'D& D/ EO™ 'E'(

C 0C+0 +/D+'D/$ /[E$09 +/E&(
CO0C+0 D 0D&0 +E$/" E/&(
COC+0 +D$'D&  /E$'9 +/E&$(
CO0C+0 +D/+D+ +E0$9 +'E$(
COC+0 D&D$&  E$0" +E1(

C 0C+' +1D&1D$% $&EO+"  +11E +(
COC+ +&D+D $ 1E1/"  +&$E&'(
C 0C+' +/D&&D$ +E/M™ ES$ (
COC+ +D+&D1  [E$/9 +/E'(
COC+' +D+D&1 [E$+9  +/E$1(
COC+' D'D+$ $E/+" + +EO0+(
CO0C+' D&D$ IE&9 +/ES$(
Co0oC+1 D/D +E/M +E/
CO0C+1 D/D$/ +E/M™ E&/(
COC+1 +D&D/ +E$/ E/I(
COC+1 +0D& D+ +E/™ ES$ (
COC+1 +0D$D+  +E$" E/ (
C0C+1 +'D D$+ &E 9 +'E/&(
C0C+1 + D&O0D + +E&/" E$/(
COC+1 +D$D +E$$" ES$/(
C 0C+1 + D$&D/ +E&+" E$/(
CO0C+1 'D/OD + +E$" ES$ (
CO0C+1 'D1D$% /I&E "+ E1&l

C 0C+& /DI D+ +EO0" +'0E/I

C 0C+& +D+$D+ &1E+&" 'E1/I
C 0C+& +/D D% +0E//19 + E/$I
C0C+& + D/ D+ E09 +/E$&(

K
+ &E+
1 1E/
1+ &E1
1& &E
$ &E1
1& &E+
+ &E
+ &E/
& &E
1& &E
/$ &E+
$ &E
+ &E1
+ 1E+
/ &E/
1E'
1 &E&
/ &E
' &E
&$ &E
1 &E+
++& &E/
$ &E
+ &EO
$ &E/
1E'
/& &E/
10 &E1
(0} &E
0% &E/
+11 &E/

, V6X 1% 9JKJ FV6FY #&6

B
"EIGHI("G(J9 JKILK! M"5N90"%
7N3N9
"F!IGH FP PM7M M"5N9O"
QFI#NMIORMS5( J(#MF9% 3N3!N 9(l
#MI(N
L(3I5N!N9 ONG!% MIOF9("MN
"EIGHI("G(J9 JKILK! M"5N90"%
7N3N9
L(3I5NIN9 )(9GNINM J(#MF9%
MOOF9("MN
"FIGHI("G(J9 JKILK! M"5E% 7N3N9

HNS5)NH(IN% MIOF9("MN
"FIGH(N"G FP GH( 5FKN5GK M"5N90O"

FPP IE *EN"G FP "E M"SN90% 9ESE
QFI#NMORMS5( J(#MF9% 3E9EHE
L(3E )(9GNINM J(#MF9% M9OF9("MN

"FIGHI("G(J9 JKILK! M"5N90"%
7N3N9

"FIGHI("G(J9 JKILK! M"5N90"%
7N3N9

"FIGH(J9 "NNGJIN% MIOF9("MN

"FIGHI("G(J9 JKILK! M"5E% 7NBN9

PM7M J(#MF9
L(3I5NIN9 )(9GNINM J(#MF9%

M9OOF9("MN

L(3I5NIN9 )(9GNINM J(#MF9%
M9OF9("MN

L(3!5NIN9 )(9GNINM J(#MF9%
M9OOF9("MN

L(3!5N!N9 )(9GNINM J(#MF9%
M9OF9("MN

3HM5M33M9( M"5N9Q" J(#MF9

L(3E )(9GNINM J(#MF9% M9OF9("MN

L(3E )(9GNINM J(#MF9% M9OF9("MN

L(3E )(9GNINM J(#MF9% MIOF9("MN

L(3E )(9GNINM J(#MF9% MIOF9("MN

(N"G FP GH(9FJGH M"5N90% 9(I
S(NSN9O

PM7M J(#MF9

"F!GH "N9OIM*H M"5N90O" J(#MF9
#1(JI(IF% )(TM*E

JMIONHN"N% "I5NI("M% MOOF9("MN




UCCN H>G<@?M H> @? BIE<F>I17?B C<A >@D =FC B=>@CFHD
X X >@@ ;HP ; <B>@ <@ D > =@H< U EC< C>0@@ Z <BA
CQ@O I:[K UCCN ;<@H SVJTY =FC > B <@?M@ P <AH ;<@J

<H>I@CI>@ E@I EC C<LZ Q@O y[ H>@® @? E<F;>IIUC C<=H@A n

ZFE EBSx =FC > E GE <@D>I1; HE B CK
TH(SHZ: [% ' $! | #$# 3% "FVEFX #& S

SXKYOTSWE> >@ @C<Q@C D >Q >HzFE E@BK <> =@AC<=H@®@
COKSf|

SXKYOTSYYC J>J >FUEC<>> <@?B@ A FISV' 7Z{ C@KSsf|

SXKYOSWYWFNED Q C@<?20@ G B.@>E <:; B C>BF ;<CF
Zq"pbdK&f[

SxKYOoSVSVEH@A zFE EB FH>= C@E > < E< A . <MC z{ J
COKS(|

SVKYo Sy YME <@?B@ A @ D>< CE >>BH@= C B zZ{ Co@KSf|

z@?>>>A > QIH@B CG <xH@HCG N>DM@ <@=H@ Cl>=>> EC CJ

<L @H>K>=@ @ HC@FN <> H@ —@@H A?@?B>1 J
QC@D E B@ E@B@A >@AB@K QCB@ K|I@N B ?H> = @Q@ J

S QA@= @ @C<@A CKK;E?> @A>@ >EO0@>C@>B>=@ O@ G>
<O > B @> CA>@ N@?>HAC G>C@ N@ | <=>@7?B K ; H>
<BAB>=@ F> FC>@@? @@BCG >> DEC@>C@ E>L@=F<O@D
; >C >>D @CBK 7?>@E P@ O@QE @ ;<@ H ?@B>= <; N>@A

; >C @l ;<@H@ EBH@N>@@ ;<H I > >D @CB ?H C <@CBJ

?HP@ LEC<K ?7>@E P@ <?>> ; >C<>| ?PHDC@D ; Q> FJ
PC> @?B>@CG E ?B> EB@ E < C<> C EC«< <HG
? C<AHEC C<L@ E@I<O > B E E: <@<H>1ZMC<B OF>B@

?B C<A >@A F<=>[ CE@CI>=>>1Z >?; > > QGA>@B <@@ Cl>@J
E@l <FN>@D CE? CI>P@QE@ ;N< ?< @ CKHKIK <@ @>B@ >B G>=
i HS@ACI>P@QE@ B=FCQCGULLEC A?>> 7?>@E> >@B> H>>DUH

U EC< CAl @?B>AP@BA=< @CO@ >>B; RyK

> @? =<L@E H@ON>@A; >C =FC TYYW=HE? C C; M>@ =1
QG>D DB@>C@ <?7@> H>@ =FC ; HC PF>>J, >C<>B@ J
;ECB@ H@>>@A C Q ;E?><> RSJTR

J Ty =FC | H@>>@ F>m FC> E<@>Z? > >= FC@]

J VX =FCJ H@>>@ F>m@ @C

J X =FC | H@>>@ F>m}@C<m ;CF>



J SY =FC | H@>>@ F>mn<>

J Sx =FC H@>>@ F>mB< ~@7?>01I1 Z2?> >= ;FCQ@[ ;;?@0@A
F>J FC>

J So =FC | H@>>@ F>m ><

J TTJTy =FC | H@>>@ F>m CF<>K
M>@ QP=L> DB@>C@ TV; To =F CCEN ;HC H@N>@J

BF>;?> >=:FC@ ? ?H@AI E<; @>JC< GO
E :U:\%#" K&T |# $ , $AI K# A ]" %K 9# #&6
*$  K#

E@B Q<?B BE@B G>D ;@E SVJSo =FC A> H>D C<>
L<B@< >@B F>>J; >C<>= ;EC H@>>@ A F Q@NDM@B@E B
; >CB@ <B@ ><D H<F=D C<> H@C G>BL<B@< >@B<?J
> Q<?>1 O@E BNHF ; >CB@ >>D @C B ?HP@B@F @AHA
?7>@E> >@A=< @QCO@ >>1<?>>>|A >@DK

<B>>A>H><H>CG < <H >@@?B C<A >@D CB CAB>=@B@
@ H CAB@K E > @?Q GMDQ? H>>1; ?B C<A >@QAB.<EC@ E@ ?
TVYI C>@D;<@H;;E? C>@@ >@Q D B@ E@Q EC@>1B AO >
?@@B C <B>>I=H |@>C< B <CJ < G@ @ GJ =FCRRK



E* VIA9 # T A9 $% , 9% 1% K F XV6
"KAlT K# A K&# , 2MNN O : :ON  : .

> @?=H |I;<@H ?B C<A >@D? ; H>@ TY C C >@ EC<I| B@J

< B@ DB@ E@B@ O>C<B@ ?H> ;<HC @C 8AQ? H>>I; =Q G>D

DB@>C@ B@ ;E? C C FP CFC ; > DB@ E@ ;<@H EJ

=H ?< CCEE @ ?BC<A>@D CE@ @I B> @CFHK CQ @O " <@ H>

CCOC@ E@ H> ; @?2B>>@ ?B C<A >@D2@>DB=>@CFH ? ; CO@TY

C>@D ;<@ HK

> @? @?B>>@A @ QP@I@E<F>1?B C<A >@ B=>@CFHDQ xQ

Z<@F>EV[;E? C C <H > =H C EN F @@ CA=Q G>A

DB@>CG C >>IH@C QGA>>@A QP <@*tADCEC>@ EDC <@@ DJ

B@>C@QK E< = <CQP= @ ?BC<A >@D?; H>@ TY CZ<@ KV

[ A?> F @ >@B @ DB C>0@D@; M >@B E C ;;<CF< ;J

? AP@B@ <=@C<@< CGQGM @ QIl?B C<A>@DK C> @@ :@J

E DB@>C@ HAE<F>1?B C<A>@D ZEC< EE <@ <=@C<@<FC
DB C>0@@[ A?> < G>B@ ;<O B@ <CE P@oB@ ?B>DE< Z

<@KVQIK B CA;@QE@=Q G>D DB@> C@ tHAP@ A> SWW TYYY @ TYYX

=HK @C G> ; >C<> H@>>@A L<B@<FP@ =< @CO@>> <?>>

UC@ =H

SWW' =HJ H@>>@ n<>m ;CF>

TYYY) H@>>@ };@C<m CF<>

TYYX=] H@>>@ };@C<m FC>



TH(SH U: $HS $ # 9 $%

2MNN :04:45L

-
OE U, E

'E U,'E
1E U, 1
&E U, &
$E U, $

IE U, [E
EU E

+E U, +
E+U, E

9, )=V<6U8\
G,U:

(Xuey=L
0:=Uz

-
OE U, E

'E U,'E
1E U, 1
&E U, &
$E U, $

IE U, [E
EU E

+E U, +
E+U, E

9, )=V<6U8)
G,U:

(Xuey=L
0:=Uz

"#

+0
+
+1+'
$$/
&+'
11$
$'$

& &§
+1&

& &1

"#

+$1
+/$$
00
$0"
['1&
+1

[+
&1

[+

$ %&'

+1

1
+8&'
$/1&

&
0+
N
/01/
+1$0¢

|+

$ %&'

+&
++

+$

111
$+19
$$

1&1%

+&'

, F 1
(# &)% *
+/ +
+11 +'
+$0 +$1
&+0 $
$1 $/1
/11 &/
001 ++'
/
$' /!
+&$ +$'1
/ + 1
(# &)$% *
+
+/ +$
+! +$
+ + + /
0&$- 0%$1
"10 1$
1$+ "
++/ &1
+ +/$
/0 /10
'$&$ [+$+
+10¢ //0+

++
+$1
+&$
P&+
& $+
&'+

+$$

+ [+

+1/$

+$+
+&+¢
+ 000
"/
1/+1
+/$$
+/
/
[++$

00

"KA HI

L * %
+
+0 +$
+0/ +$
+/+0 +
0/ 0'&l1
&+& $/
10$ [+
1$6 &
+ +
+01 +01
+ ! + /0
0 &0
!
¥ * %
+
+
+$ +$
+1/ +'+
++ | +0/0
+ +
$1/1  $°
1 +0
01¢ 00
/$0 &10
0/1% 11&

K# A #%#

+1 ++

++'

+++/

"

11

$&+ & 38

$

$ +

/00 0&

/$+& $1

+0'

/1

+'0
'$
+'0
00
&
$

+0'
10&

+100

$/

+1C

+'10
+ +

++'1&
/01

L+

00 ++

+0
++]

++$

&1 &
$ +
l+&

0/

11

+ +
$11
+011
+011

+1
[ &+

$+



:9/-*-*0- &' @-5& 10,%( 9-/%-2:+,-*0. 9( =-:0&7 A B5&7>
//”\* _
g " — 4
$&7>
;9/-*-*0- <:6=*>? 9-/%-2:+,-*0. , /(5*0267&. '&%0-- C, A Cbh&7>
//' ™
?— ™~ — - ///
:'-. l¥||_,l
; -l
3
S
5&7>
E* V.-# % $ 9 #9 $% , W#9 A # 6
$*K# 9#H1% KF 6 Y'KA
nC> >@ @A>@A < @ E>E<C>I; >C<>1I EC > <B>> ?E>J

B<>C@ DB@>C@ C<QFC < H>@QA ;0@ Gy CC@C@ E@l @ H J
>@D =<B>DQ? DB@ E@IH>>I C AACA CBD CHG>I<QCK <@
FC> >0@ CC@QC@ E@ ?> @Bl? @@B CDMW QFHC = <@CG ; >J
C<>B @A>@@> DB@ EF EC@> CG B @K

<@ H> <?FGCC ;E? C C FP CFPA CEC>@ EAC <@A ; @C
> Q A>AC> H><H>F <B>F? @@B CG= QG>D DB@>C@ B@ @
> H><H> < C<>C > < <H >@ BE<? > DB@>C@ ; ; <I>J
C@ B@K C>C@ICFCC@ DB@>C@> | B@Z<@Kx[K FP CJ
FCH =QG> EGO ?> EC<I<<@ IH@CH oY+ C QP= @

?BC<A>@D C=H EE>H =<>@0 >>|C EC>@ E@I;@CI| E TYe
Z<@Kx[K > DB@>C@ ;A PA?B>DM< @ NPA @? C>B @>C<J



TYJY =< <>DM@<C C> A?> < EO@ D UE @, CQE@Kn@C A C
s EC@ <Q@C; >C>C > NC ; ECoU E@C@E@ ?”>@E CM@<EA;J
DB@ ED?>K

EX\#)A9 A9 $% ,- : 2MNN :04:45
E::?)S&A $%*$*WA- &A& Al K¢ AM

2ZMNNO OC: :ON N4 NC <NC < : . : DB@ E@ E GO £..;>C<> €
@ E>E Z[] C>C@ E Z. >HJ C< @DE Z.[*<=@> G> € <F>E
Z€.] DM GE ZlL<JH=E<E [Z.£..[ >SHE@CDE Z.£] FCE ZS]
<JL<K@E>E Z.[*S€ E G> €~<H@>E ZS[ AE@>E ZJE>E [ZT]
~GM=~ D> 2Zy[ >C@GE Z C >J <@QE [Z][K DB @> B@C .£.€ UJ

J>HE@QCDEJIN> C >C@ E@D .£..€ <H@> >JC >C@ E@DK EB@;E?J
> =@7?B C<A >@D



>=@ @ HC@ CB C ?>@E> >@ BE<? > HL<BO@@ @B P@I
E GO F C<FECF<F> <?>IB MCQ>IF< >Al< ?@>| DB@ E@I<=@J
> RVRI<K@KXK <B C= < >@C G>ACECx®E >@C G>A; >C =@A< J
E< C GB N> ?E>B<>C@ C<>@@ B @ F> < @ <EF@A

€ @I C<FECF<>F @BBC<@ K > <A ACA>? @@B C <?B< B
:C>C@ < CA>S@A C >0 UC@I>Q>IC C @HC GCFC Q QP@IL@J
?@ E@I <O | <CE P@I> <?>1; >ClI A?>> E< = QJ
P@B=< @CO@>B; B >>D @CBK

AHB@ H C DCB CA A?G?> DB@> Co <O B@ <CE P@J
B@ CBL< B@IL<B@< >@ I<EC<>|?> Q >C@ I<M >QJ
HBI@?EB KwC@ H>> ;? AC <H; =C G C DEH DB@J

> CGB=FC > @CG;<O <CE P@ E B@ EB,<C<>C EC< J

? C @><> @7B>>@A CBL< @ @C L< B@K <B C= > H

; <I>C>1?B C<A >@DH =FQ@> yYEB Z=<>@0 ; <I>C@ 1< @@ |
CEN <@IH@CA >> @ ?BC<A>@D C CEN >QA>@B ;?2@00@
QP:<@>ACD C <@@K E?>> M ?E>B<>C@ <A >@A =Q G>D
DB@>C@ > <?>1 <B>1@ ;< C<>C >>| BMCQl@ @ A?G H@J
N>@B:; >C;? AC:<H; N@CG A?@A >@ A DB@>C@ E B@ E@B@
<0 B@ C>C@ @B>>@B =< @CO@>»; D >>D @CB

A?>>B H@N>@B Q ECKv <A @A>@@=< @CO@>>1; D:>C

> QIH@B CBC@CG C ;?@0@@ <HC >@A® EDL@?@QE@ @ ?E> CAJ
=C>@A GC> UC@ ?HDC@AHN> QCG>0EMB @ @B@ EE < @
<>Q<=C < CIl > F@C E C 7> @B= LEC< @A>@AK <QJ
CIRxJoRQ ;E?> C Q ><x<> < B>@< ;<H >@A <?@ >
QC@Db> B <@ @l <HC >@@ ? @@B C@CE <H@>C>Q >IC J
H<NCE=<>C> E Q>@A QF >> H@N>@ B>Q >ICK >> ;
=QG>D DB@>C@ B@ >=AH> ;HC <NH C UCK

a $ %#H$* %

SK[<>=? KK CCa@C@E ?B C<A >@D TS 4#ad%(dp'4%&&"qdbr%p .y
TYYXabbc RRb&%fp"iKk%jR4ad%(R/%VR347TR347TKabj

TK|<>=7? KK E>B<> C@E<F>1<?<FM@C G>1?B C<A >@D TY
_E 4ad%(dp' 4%&&"qdbr%p y TYYX
abbc RRb&%fp"iKk%jR4ad%(R/%VR347SR347SKabj




yK|<>=? KK =CA< KK <B>> ?E>B <> C@ @?B>>@AU EJ
C<@ E@ @B=>@C>1 DCBC<@ @ @!| A?GDB@>CG B@
4ad%( dp' 4%&&"qdbr%op x TENRC RRb&%fp"iKk%]R4ad%(R/%xR347 R347 Kabj
'K FIC< DH< < G@> EFC FB=BQC <@B DH< J
EMJ A?@ ?>1@?B>>@D DB@>C@ @ CE >>@D ;<@Q<
E<FC@ G>=C@; > <>B A>GJu>KJ QK\< Q B ;<xHC<P>@A
: HC@D<?<FM@C G>1?B C<A >@DK EH C<= ?IC>EJ
;>E= B@>< TyJTV >CAQ<ATYYT=H\J BC w < TYYyKJ Ky'YJ
y X abbc RRf%f&dfdrKpd&%'K&fRrp™,Kabj
VK GO C<FECF< @E ; >CK€ K >>@ X TSWOWK € o KE€Z
N@?>@ >FE CI>@EK <K... FE@ B 1+,
abbc RR&f(pdfgdKpd&%'K&fRgr f Rh"%Rg%qi%Rg%qt%&Kabj
XK 2g",dp"& 3&fp"iK < ;<H >@@ F D>1 QC@D : O>C< G>1|
@ R4ad%( dp' 4%&&"qdbrY%p 2c&rq TVabAYRRD&Yfp"iIKk%jR4ad%(R48™"TYYWKCc's
XK <F> KK <H >@ F D>l QC@D ; O>C< G>1 @ RKK
<F> RR F>DNF<> FQun%w EC<>>D< F< SKI| < >H< FQJ
vn TYYWKIYVZW[K lu@L< >L <B<=@ C< Y TYMEYY XK| N@BH J
CF; abbc RR"EKgffdh&WK&RTYYWRYVRC'SRYYKC's
oK 29", dp"& 3&fp"iIK DC ><<>l@H@ E<C>1 <;<H >@D QC@D
; O>C< G>1 @ R4ad%(dp' 4%&&"qdbr%p )d# TTYYWK
abbc RRb&%fp"iKk%jR4ad%(R48"V TYYWKCc's




