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MO/ ,g DEF?*+ k63$Cm?H MO/ 026?)@+ &^6w�+ k6?3$Cm?H ]$Bj ]g _l?3

'7+$?j dth DEF?O?* 0Q?Q�+, 0?)O?E?@+ Af6HN+ Dh+. |9N+ 5$?C?mH

r*,'4+ 8# 6>?1*T 96F?@+ &^6yC2£* 6?1%'*+ 0?"1)O?* 03,6m?H 6>J ^+ ?7N+

: r1*6C*+
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6>j6)KOH, DEFO* 0QQ�+ 0)OE@+ Af6HN+ &^6yC2t* 61%'*+ 0"1)*+

....................................... 01Oh+'*+  1m*+ �*6mH U

............................................. ]G6�+, 079.N+ U

............................. 01KQ*+ \#+ @+, DEF*+ Af6Hg U
DEF* 0QQ�+ 01(1!q &^6wT MO/ & #$C@+  ?1� Af6HN+ U
............................................................ ;s+.

�f$* 40

�f$* 60

�f$* 120

�f$* 200

01796S+ k+^6yZ*+ &^6yC2t* 61%'*+ 0"1)*+

............................. 01796S+  1m*+ �*6mH, \q6=H U
vJ6q k+- d6?E?ug 6?>1?# z?l?=?j 8C*+ 0?1?796?S+ k+^6y?Z?*+ U
............................................................ ;s+.

�f$* 10

�f$* 40

d6EuN+ 0<. 0?(1!?q vH 6"lm?=H &^6y?C2c+ 5$Cm?H ]$B3 ]g _l?3
.DEF*+ \q6=H 8# 6�G6§T _7+$*+

rJ 0?"?m?)?*+ D:6?p ]$?B3 ]g _?l3 V0?1?/6?=?I?:+ &^6?w�+ �%6?f +-T
DE?F?*+ 0?)?I?=?H k6?3$??C?m?H, ]6?B?@+ �Z?% Dh+. &^6??y?C?2c+ k6?3$?C?m?H
0!m=*6J D:6?�+ �Z% \!I3, V5 , 1 rJ +9$QKH 0H6?(*+ &^6yC2c+,

.0OQC@+ &9,6lC@+ Af6HN+ rJ &^6yC2c+ k63$CmH 0<t(*

01?"?KH DE?F?*+ Af6Hg D?h+. &'7+$?C?@+ DEF?*+ v<+$?H ]$B?j ]g _l?3
0"?st@+ 036?"?�+ Ds62$?J ,g k6?KC?ZJ 6?HT �/z?@+ 8m"?F?*+ �6(?u�+ AH

.0f KC@+ ,g &96)*+

^61?(*+, 96?>!?%c+ AH ^+ ?7N+ 036?"� 0?"?st@+ k6!?1j ?C?*+ -6�?j+ r(?C?3
D:6?�+ A/ ,g 0?3$?)?*+ &96?%�+ k+- k6?p6?m@+ A?/ r?�6?=*+ r?3 ?Q?!?*+

.&9,6¨+ k6p6m@+ rJ &^6yC2t* vZj @+

8C*+ ]+$?*N+ .,. ?H 8# &.$?7 MO?/ &^6?w�+ 9.6?Q?H  #$?C?j ]g _l?3
.^+ 7N+ 0Ht2 �$(j cg, d,+z@+ x6F=*6J 0<t/ 6>*

&9+ �6?J ^+ ?7N+  ?¤i?C?3 cg D7g AH k6?!?1j ?C?*+ 0?#6?f Y?�?Cj ]g _?l3
]$B?j ]g _l?3 8C*+ 0?O?"(?C?m@+ &^6?w�+ 9.6?QH k6?/6?(?uT A/ 0�6?=?*+

.�+ Cpc+ 96Ihg Df _=� AH AB"j 0)3 IJ 0/$w$H, &i1>H

]g _l3, .d$:$*+ 0?O>2 &^6?w�+ 8# ;BKC?*+ Ds62, ]$B?j ]g _l3
MO/ & #$?C@+  1?� Af6HN+ 8# 8s$w  ?Q![ &.,z?H Ds62$?*+ XY� ]$B?j

.01(1!q &^6wT

0)?1¤, 8# b%,'?3, &^6w�+ k+'?(H 0?%61?Q* L9,. o6?W% DE?F@+ .'?K3
6�.$?7, o'?/ 0?*6?p 8# ,g 0?K?Q?*+ ©Z?p, 0?Htm?*+ 0?=?4 ^6?y?/N ;O?m?j

.^+ 7N+ 8J,'=@, r1J6)=*+ rO�""O*

}*6�*+ � Z*+
�1ly*+ A/ 0"76=*+ 96IhN+ AH 036<$*+

15 &.6@+

V65.99 ;<9  ?fY?*+ a*6??m?*+ ]$?%6??)?*+ AH 281 &.6?@+ o6?B?pN 6??)?!?q
D<g M*T �1?ly?*+ AH �1?Z?�?C?O* 0?HGt*+  ?1?J+'?C*+ -6?�?j6?J DE?F?@+ ozO?3
036"?KJ \O(?C3 6"?1# 0:6?h ^+ 7�* 01?KQ*+ 0?*6�+ vH _26?=C3 5$?CmH

.v"m*+ 026p

16 &.6@+

b* | ?(?C??3 LY?*+ �1??l?y?*+ �6??1?)??J  o$?)?3 ]g DE??F?@+ MO??/ r?(??C?3
;>?w ??(??j �$?Z??3 A3Y??*+ ^+ ?7N+ .'??� 0?)??3 ??I?J DE??F??*+ ^6?=??¤g ^+ ??7N+
8H$?3 8(?"2 �?Ew M?*T ]$w ?(?C?3 A3Y?*+ ,g 85 dB 8H$?1?*+ 8j$?Q?*+

.135 dB bj,9- �$Zj ,g �O!j

^+ 7N+ ^cn>* 8H$1*+ 8j$Q*+ | (C*+ 5$C?mH �61)J DEF@+ o$)3
.;>* 8H$1*+ 8("m*+ �Ey*+ &,9- �61)J ^6yC<c+ '=/,

+Y?f, k+$?=?2 �t¤ D?f '?3'?7 �6?1??)?J o$?)??3 ]g DE?F?@+ MO??/ r?(?C??3
M*T L.n?3 ]g DE?F??*+ � ?q ,g k¥?F?=??@+  ?1?1?E??j ]i?u AH ]$?B??3 6?H'?=?/

.�1ly*+ k63$CmH �6Zj9+

V| E?*+ +Y?>?* 6?�'?(?3 0?)?1?¤, 8# �6?1)?*+ +Y?� �s6?C?% DE?F?@+ Dl?m?3
0K?Q?*+ ©Z?p, 0?Htm?*+ 0?=?4 MO?/ Lg *+ ^+'?JT '?Q?< V6?>?w ?(J o$?)?3,
_1!q, ^+ 7N+ 8J,'=H, r1J6)=*+ rO�"@+ MO/ 6�.$7, o'/ 0*6p 8#�,g

.DEF*+

]$(*+ &96uT A�9 6)J62 6>1O/ P$Q=@+ ^+9�+, 0)1¤$*+ XY� vw$j
.DEF*+ ª1CZCJ aOB@+

�1l?y?O?* rw ?(?@+ ^+ ?7N+ &96uT A�9 �6?1?)?*+ +Y� �s6?C?% vw$?j
o'/ 0?*6?p 8# ,g 0?KQ?*+ ©Z?p, 0?Htm*+ 0?=?4 ^6?y/g, D?EF?*+ _1?!?q,
.DEF*+ ª1CZCJ aOB@+ ]$(*+ +Yf, ^+ 7N+ 8O�« &96uT A�9 6�.$7,

8C*+ �s6C=?*+ XY� 0*c. d$p 0?39, y*+ k6p, ?F*+ Df r1=?("O* o'?)j
.k+$=2  F/ &'@ 0m2n@+ Dh+. ©Z� ]g _l3

17 &.6@+

85 dB  17N+ b?O"?KC?3 LY*+ 8H$?1*+ 8j$?Q*+ | ?(C?*+ �$Z?3 6H'?=/
DEF?@+ '(?3 .135 dB  8H$1?*+ 8(?"m?*+ �E?y*+ &,9- �$?Zj 6?H'?=/�,g
AH �1Z�C*+ D7g A?H DEF*+ ;1W=?CJ o$)3 ,g �1?ly*+ �61?)* 6lH6?% J

.�1lyO* | (C*+

18 &.6@+

^+ ??7N+ &96??uT A�9 0??3. ??# k6??1??<+, v?y??3 ]g DE??F??@+ M?O??/ _l??3
bO"KC?3 LY*+ 8H$1?*+ 8j$Q*+ | (?C*+ ]$B?3 6H'=/ �1?lyO?* rw (?@+
135 8H$1*+ 8("m*+ �Ey?*+ &,9- �$Zj 6H'=/ ,g 85 dB �$Z3  17N+

.03. Z*+ k61<+$*+ XY� D"(Cmj 8B* k6!1j C*+ 0#6f Y�UC3 6"f dB

Lg9 �tIC?2+ '(?J DEF?@+ D!< AH k6?1<+$?*+ XY?� �+$%g 96?1C?h+ ;C3
r?O?�?"?@+ MO?/ 6?�.$??7, o'?/ 0?*6?p 8# ,g 0?K?Q??*+ ©Z?p, 0?Htm?*+ 0?=??4
k6UU1<+$*+ ;Omj ]g _l3 6"Uf .DEF*+ _1!?q, ^+ 7N+ 8J,'=H, r1J6)=*+
;Cj ]g, 0?1Q?�?u 0Z?Q?J Vr1?=?(@+ ^+ ?7�* d6?"(?C?2c+ 0"?s+'*+ 0?3. ?Z*+

.DEF@+ D!< AH 6>C%61:

]g, DEF*+ �, ?W*,  ?17�* 0"?stH 03. ?Z*+ k61?<+$*+ ]$?Bj ]g _l?3
&,9-, 85 dB AH D<g 8# 8)??!??C??@+ 8H$??1??*+ 8j$??Q??*+ | ??(??C??*+ 8)??!??j

.135 dB AH D<g 8# 01)!C@+ 8("m*+ �Ey*+
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+ I?h DB?F?3 ]g 03. ?Z?*+ k61?<+$?*+ d6?"(?C?2+ ]i?u AH ]$B?3 6?H'?=/
d6"?(?C2+ 6?"?12c V0?!?26?=@+  ?1?J+'C?*+ 0?#6f -6?�?j+ r?(C?3 �.+$?p �$<$?*

.0"st@+ b1!=C*+ k+96uT

19 &.6@+

| ?(?C?*+ 5$??C?m?H 6?>??1?# �$?Z??3 Af6?Hg 8#  ?1??7N+ DE?C?F??3 cg _l?3
\!?m?H 8!??q �K?Z?* v?y?�?3 ]g '?(??J cT 85 dB A/ 8H$?1??*+ 8j$?Q??*+
 1hN+ +Y?� D!< AH &'(?@+ 01?O�N+ &-+Y7 �!?�j ]g, DE?F*+ _1!?q b3 l?3
XY?� 8# &z?l??=?@+ d6?E?uN+ 0??(?1?!??q vH |96?(?C??j c 0?1?K?Q??*+ bj9'?< ]g

.Af6HN+

0)pc 01!?q 0!<+ @ Xt/g M*,N+ & )?Z*+ 8# ],9$fY@+ ^+ ?7N+ vy�3
r?Hi?j D7g AH �1??l?y?*+ A?/ ¬6?% 8(?"??2 �)?% Df �1??�?F?j �'?>??J

.01("m*+ 0Z1~$*+ MO/ ¦6Z�+

DEF*+ ª1?CZC?J aOB@+ ]$?(*+ 5'* A(?I3 ]g DEF?@+ ,g  17�* AB?�
 F?/ 0m?"h D7g Dh+. 0?1O?�N+ &-+Y7 8?# 0=?"y?@+ k6%6?1!?*+ 0K?: 8#

.6�.+'/T `396C* 01*+$@+ 6H$3

\J6?I??H Lg9 '?(??J  ?HN+ 8# VDE??F?*+ ª1??C?Z??C?J aO??B?@+ ]$??(?*+ �?!?3,
 17�* 5 ?� ]iJ _*6I?3 ]g b=B� LY?*+ DEF*+ ª1?CZC?J aOB@+ _1?!IO?*

.r1:6QCh+ ^6!qg D!< AH 01O1"Bj P$K# VDEF@+ 0)Z% MO/ V8=(@+

'(J k+$=2  F/ &'@ Xt/g b1?*T 96F@+ 01!I*+ P$K?Z*+ �s6C% ©Z�
8C*+ 0?m?2n?@+  ?1?7N+  ?1?� +-T, .�1?l?y?O?* | (?C?*+ A/  ?1?7N+ a<$?j
&'3'4+ 0?m2n@+ DE?u _1!I?* �s6C=?*+ XY� AH 0?�m% b7$?j V6>1?# D"(3

 . 17N+ AH _OIJ �*-,

M*T 01?!I?*+ P$K?Z*+ �s6?C% d6?� V6>?q6F?% A/ 0m?2n@+ �Z?<$j +-T
_1!?I*  ?17N+ AH _O?I?J V6>?*$K?3 LY*+ DE?F*+ ª?1C?ZC?J aOB?@+ _1?!I?*+

 .6>1# D"(3 8C*+ &'3'4+ 0m2n@+ DEu

0:6S+ 01!I*+ P$KZ*+ �s6C% ©Z� V'/6?)C*+ MO/  17N+ 0*6pT '(J
.6>J D"/ 0m2nH  h� 0(J6C*+ DEF*+ _q 0KOQH D!< AH bJ

20 &.6@+

85 dB  17N+ bO"?KC3 LY?*+ 8H$1*+ 8j$?Q*+ | (?C*+ 5'(C?3 6H'=?/
^+ ?7N+ 96?!?hT ;C?3 V135 dB 8(?"m?*+ �?Ey?*+ &,9- 5'?(?C?j 6?H'?=?/ ,g

: ��3 6"1# DEF*+ _1!q &'/6m[ V6!26=H 6=3$Bj ;>=3$Bj, r1=(@+

; v"m*+ 026KUJ & y@+ �1lyO* | (C*+ A/ 0�6=*+  q6�+ U

;  q6�+ XY� AH 036<$O* 0O"(Cm@+ Ds62$*+ U

6?>??1?O??/ P$?Q??=?@+ 0??36?"??�+, 0?36??<$?*+ �?1?36??)?[ '??1?)??C?*+ &9, ??w U
; 0m2n"O* 8Oh+'*+ o6W=*+�8#

; 6>*6"(C2+ 01Z1f, 03. Z*+ k61<+$*+ D"p U

.01("m*+ 0Z1~$O* 01!I*+ 0!<+ @+ 9,. U

vJ+ *+ e6!*+
01s+YE*+ k6!7$*+ d,6=C* 0QQ�+ Af6HN+

^+ 7N+ ^+$3� 0QQ�+ Af6HN+,

d,N+ � Z*+

01s+YE*+ k6!7$*+ d,6=C* 0QQ�+ Af6HN+

21 &.6@+

0Q?Q�+ Af6?HN+ 8# 01?s+Y?E*+ k6?!7$?*+ d,6?=j ^+ ?7N+ MO/ r?(C?3
6?>??1?O??/ P$?Q??=??@+ �J+$?y??O?* 6??)??#, &.'?�+ x, ??F?*+, k6??<,N+, �*Y??*

.0m2n"O* 8Oh+'*+ ]$%6)*+�8#

^+ 7N+ .'?/ �$?Z?3 ,g L,6?m?3 6?H'=?/ VDE?F?@+ oz?O?3 V| ?E?*+ +Y?>*,
Dh+. DE?F??*+ Af6?Hg 8# 0??1?s+Y??E?*+ ;>??j6?!?7, d,6??=?j 8# ]$??!?� ??3 A3Y?*+
'(?J VD?f�* 6? ?1?>H t?K?H ;>?j96?uT A�9 vy?3 ]i?J + ?1?7g 25  0m?2n?@+
rO�"@+ 6�.$?7, o'/ 0*6p 8# ,g 0KQ?*+ ©Zp, 0Htm*+ 0=4 &96?FC2+
�6f .'?/ MO?/ D�+ +Y�  ?#$?C3 ]g _?l3, .^+ ?7N+ 8J,'?=H, r?1?J6)?=?*+
& F?/ DB?* e F?O?* �*6?Q*+ ^6?"?O?* 9$!?=?: MO?/, kc,6I?*+, '?/6?)@+ AH
r�mC* k+'([, 01s+YE*+ .+$@+ ©Z?� k67t�J +z>lH ]$B3 ]g, ^+ 7g

.k6!7$*+

;>j6?!?7, d,6=?j 8# ]$?!?� 3 A3Y?*+ ^+ ?7N+ .'/ D)?3 6?H'?=/ Vb%g  ?1?�
DEF?@+ oz?O3 V ?1?7g 25 A/ 0m?2n?@+ Dh+. DE?F*+ A?f6Hg 8# 0?1?s+Y?E*+
0?1?K?: �, ?~ 8# DfN6??J ;>?* �"?m?3 6??%6?B?H ;>?j96?uT A�9 v?y?3 ]i?J

.0"1O2

]6B?H ,g DK?H a?1W?=?C?* 0?39, ?y?*+  ?1?J+'?C?*+ Y?�?C?3 ]g DE?F?@+ MO?/
.0!7, Df '(J bJ &.$7$@+ k+'(@+, DfN+

.e FO* 6?�6: ^6H ^+ ?7N+ &96uT A�9 vy3 ]g D?EF@+ MO?/ _l3
]¡# V^6?@+ v?3G$C?* 0?1?H$?"?(?*+ 0?B?!?F?*+ A/ 9.6?:  ?1?� ^6?@+ +Y?� ]6?f +-T
+Y>* 0HGt*+ D1?*6KC*+ ^+ ?7¡J DEF@+ oz?O3 DEF*+ ª?1CZC?J aOB@+ ]$(?*+

.b* 6>ls6C% ­')j, bC)Z% MO/ ^6@+

8%6�*+ � Z*+

.^+ 7N+ ^+$3� 0QQ�+ Af6HN+

22 &.6@+

;lp, 0?p6?m?H D)?j cg _l?3 V^+ ?7N+ ^+$?3¡?J 0?*,6?)?@+ DZ?B?Cj 6?H'?=?/
0!m=*6J 6!?(BH + CH 15 , 0(J H 96CHg 6 A/ ^+$3£* 0QQ�+ Af6HN+
 C?H 1,90 A/ 6>?/6?Z?j9+ D)?3 8C*+ A?f6HN+ ^+z?7g  ?!?C?(j c, . ?1?7g DB?*
0Q?Q?�?H Af6?Hg 8# ^+ ?7N+ ^+$?3T 8E?!=?3 c, AB?m?O?* 0?O?J6?< k6p6?m?H

.L96� ,g 8/6=: D"(*

.0"s+. 0#6W% 0*6p 8#, &+$>H Af6HN+ XY� ]$Bj ]g _l3

.03 p DBJ bCH6<T DKH �t�T, �$*, AH  17N+ rB"j r(C3

.0# � 8# \�+ r7,G DB*
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�Z% AH ^+ 7g D?!< AH cT '< ?"f 0?O"?(C?m@+ � E?*+ DEF?j cg _l3
]$B?j ]g, '?< ?H DB?* 0!?m?=?*6J ^+ ?7g 6 ;�.'/ 5'?(?C?3 cg MO?/ V�=?4+

.D<N+ MO/ ;2 80 UJ �(!*+ 6>y(J A/ &'/6!CH & 2N+

 ?3 ?m?*+ oG+$??*  ?1?7g D?f &96?uT A�9 vy??3 ]g DE?F?@+ MO??/ r?(?C??3
.&'17, 0UZ1W% 0*6p 8# r39, y*+ �6¤N+,

23 &.6@+

^+ 7N+ ^+$3� 0QQ�+ Af6?HN+ �s6Qh, k+'(H �?"mj ]g _l3
.k6Z¤6BC*+ L.6ZCJ, D<N+ MO/ 18°c 8# 01Oh+'*+ &9+ �+ �1!�CJ

01"1?W=C?*+ k61y?C)"?O* 0)?J6IH 0?1s6J ?>B*+ k+z?1>l?C*+ ]$B?j ]g _l3
.D"(*+ 6>J L964+

24 &.6@+

k6ZF?=H ^+$3�+ AH A3'?1ZC?m@+ ^+ ?7N+ &96uT A�9 vw$j ]g _l?3
MO/ Dm?C?E?H d'(?[ e ?F?O?* �*6Q?*+ ^6?@6?J &.,zH kt?mC?E?H, ]$?J6:,

.^+ 7g 0¤t¤ DB* D<N+

AH e )*6J ]$Bj ]g _l3 8C*+ d,6!@+, �1p+ @+ _1lCmj ]g r(C3
.Xt/g 9 &.6@+ 8# 6>1O/ P$Q=@+ x, FO* ^+ 7N+ ^+$3T Af6Hg

vw$j ]g, �!yO?* 0OJ6< k6?u6u *+ ^6?H &9+ p 079. ]$B?j ]g _l3
d'([ ^+ 7N+ ^+$3� 0QQ?�+ Af6HN+ AH e )*6J 0O)?CmH  lp Dh+.

.^+ 7g 0C2 DB* D<N+ MO/ 0u6u9 �'�H

�H6S+ e6!*+
\s+ �+ AH 036<$*+

25 &.6@+

d6(Cut* 0?OJ6)*+ .+$?@+ ;1m)?j ® Ve6!*+ +Y� k6?1yC)?H \1!I?j D7N
 : k6/$"lH 0¤t¤ M*T

: d6(Cuc+ 0O>m*+ .+$@+ : M*,N+ 0/$"¨+

0?O?J6?)?*+ .+$?@+, d6??(?C?ut* 0?O?J6?< & ??�?Jg 6?>?=?H 0?�??(?!?=?@+ .+$?@+ ;y??j
01?s6?3z1?Z?*+ 6?>C?*6?p ;m?Cj 8C?*+ .+$?@+, r?lm?f,N+ .$?7, ],. �+ ?Cpt*

. lZCH �1Oh ^+$>*+ vH �C=j '< k6H6m)%6J

: d6(Cuc+ &'3'F*+ .+$@+ : 01%6�*+ 0/$"¨+

0m?HtH '?=?/ L9$?Z?*+ b!?F?*+ d6?(?C?ut* 0?O?J6?)?*+ 5 ?hN+ .+$?@+ ;y?j
.\3 KO* v3 m*+ 96FC%t* 0!!m@+, &9+ u ,g 0O(u

: 0< �+ .+$@+ : 0�*6�*+ 0/$"¨+

M*,N+ 0?/$??"?¨+ AH c6??(?C?u+ D?<N+ �+ ?C??pt* 0?O??J6?)?*+ .+$??@+ ;y??j
.Xt/g 01%6�*+,

26 &.6@+

V65.99 ;<9  ?fY?*+ a*6?m??*+ ]$?%6?)?*+ AH 282 &.6?@+ o6?B?pN 6??)?!?q
0?O?>?m?*+ .+$?@+ 6?>?1?# D"?(?C?m?j ,g ]z?�?j LY?*+ Af6?HN+ &^6?wT AB?��c
{6?!?Q?H ,g r?s6?F?E?J .,z?H 8s6?J ?>?f {6?!?Q?H 0?I?2+$?J cT d6?U(?C??uc+

.8<+, �67G ^+9, 8796h

]g AB� G6>7 ,g 0O(u ,g &9nJ 03g MO?/ Af6HN+ XY�  #$Cj cg _l3
.��$CO* 0OJ6< ^+z7g MO/  #$CH ,g &9+ FO* +9'QH ]$B3

r?h'?C?*+ 6?>?1?# v=?� 8C?*+ Af6?HN+ XY?� Dh+. 0?3$?>?C?*+ ]6?"?w _l?3
&^, )?H, 0?Kw+, �, ?K?J e$?CB?H ]i?F?*+ +Y� 8# ]t?/T �6Q?*T _l?3,

.01m% Z*+, 01J (*+ rCEO*6J

27 &.6@+

Af6HN+ 8# YZ=?@+ A/ 96CHg 10 AH  �fiJ DEF?*+ ]6BH '(C?!3 cg _l3
&'3'?Uu .+$?H ,g d6?U(?C?uc+ 0?O?>?2 .+$?H 6?>?1?# D?"?(?C?m?j ,g ]z?�?j 8C?*+

.0< KH .+$H ,g d6U(Cuc+

]g _l?3 V�1?J6?!?u ,g �6?1?2 MO?/ kt�+ XY?� Y?#+$?%  ?#$?C?j 6?H'?=?/
.Dh+'*+ AH �CZ*+ 0O>2 �1J6!F*+, k6761m*+ XY� ]$Bj

0UUU79.N+ 8# d6?U(?Cuc+ &'?3'?Uu ,g 0?O>?2 .+$?H ¯ ?j ,g �+'3T v=?�
DE?F?*+ Af6?Hg Y?#6?=?H e ?< �*Y?f, 0?79.N+ �� ,g �*6?m?@+, k+ ?U"?@+,

.k636=!*+,

&'3'u ,g 0?O>?2 .+$H MO?/ 03$?C�+ 0?f KC?@+ 01?/,N+ ]$B?j ]g _l3
;1Cf 8%'(H ^6?FEJ 6�'3,z?j ;C3 01767G ]$?Bj 6H'=/, V0?"1Cf d6(?Cuc+

.�*Yf

d6(C?ut* 0O?J6< Ds+$m?J 0O?O!@+ �+9,N+, AI?)*+, 0?F"<N+ ©?Zp _l3
�t��+ 0"?B?K?H 0?1%'?(?H 0?1/,g D?h+. V6>?*6?"?(C?2+ '?(?J 0?1=?�. .+$?[ ,g

.0"1Cf,

28 &.6@+

+Y?� AH M*,N+ &.6?@+ 8?# 6?>?1??O?/ P$?Q??=?@+ k6?m??2n?@+ MO?/ _l??3
0*6?p 8# V�"?m?3 DB?F?J 0?/G$?H �96�?H, �*6?m?H MO?/  ?#$?C?j ]g 9+ )?*+
0?Htm??*+ x, ?u A"??w ^6?=??Jz?*+, ^+ ?7�?* v3 ?2 ^th¡??J V\3 ?p �,'??p

.5$Q)*+

^61?uN+ DBF?j c }1?KJ 0?"?s+. 0Z?QJ 0?1?*6h �96?�+ ]$?Bj ]g _l?3
| / �1?O?)j ,g P6?�?uN+ D)?=j o6?Hg \s6?/ Lg k+z1?>?l?C*+, vO?m?*+,

.bOZ2g .'KH $� 6"f �61< M%.g M*T �*6m@+

.$?7, o'??/ _=?� M*T L.n??3 DB??F?J &'??(?H �96??�+ ]$?B??j ]g _l??3
.Y#6=H

r?=?¤+ A/ k6??36?=?!?*+, kt?�6?J 0?:6??S+ �96?�+ .'?/ D)??3 cg _l?3
^+ 7N ]$?"C?=3 c ,g ]$?"C?=3 ��?u 100 AH '3GN + ?« DBF?j 6"?=1?p

.��u 500 DB* &'p+, &'p$J .'(*+ +Y� vZj 3, .0m2n@+
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. C"C=2 80 A/ �96�+ | / D)3 cg _l3

P6�ug ^th� k+ ?""f D"?(Cm?j 8C*+ �96?�+ | / D)3 cg _l?3
+Y?� D)?3 cg _l?3, .aQ?%,  ?C?H A?/ 100 , 21 rJ 6?H ;�.'?/ {,+ ?C?3
300 , 101 rJ 6?H {,+ C?3 P6�?uN+ .'/ ]6?f +-T A3 C?H A/ | (?*+
rJ 6H {,+ C3 P6�?uN+ .'/ ]6f +-T aQ%, A3 C?H A/ D)3 cg _l3,
+-T ��u 100 DB*  ?C?"C?=?2 50 UJ | (?*+ +Y� .+.z?3, .500 , 301

.500 �$Z3 P6�uN+ .'/ ]6f

29 &.6@+

20 AH  �fg ^thT D7g AH d6"?(C2t* 0O?J6)*+ e+$JN+ �C?Zj ]g _l3
&'?3'??u ,g 0??O??>??2 .+$??H 6??>??1?# v?w$?j 8?C??*+ Af6??HN+ e+$?Jg, 6??Q??�??u
M*T L.n??@+ X6??�c+ 8# Vv1??!??*+ ktK??[ 0??:6??S+ e+$??JN+, d6??(??C??uc+

.o6(*+ \3 I*+ M*T L.nj c �%6f +-T �, S+

30 &.6@+

+Y� AH M*,N+ &.6@+ 8# 6?>1O?/ P$Q=@+ k6?m2n@+  ?#$Cj ]g _l?3
.� �H e <g $K% \3 I*+ �w$j k6Ht/ MO/ 9+ )*+

^6=¤g 0?3.61?C/+ 0?ZQ?J 6>*6?"(?C2+ ;C?3 c 8C*+ �96?�+ ]$B?j ]g _l3
&96!?(?J 6?>?1?*T 96?F?3, Dh+'?*+ A?H �C?Z?*+ 0?(?3 ?2, 0?O?>?2 VDE?F?*+ k6?<,g

.&^+ )*+ 0O>2 � piJ "0¤6��+ �, h"

P6�uN+ ^th¡J �"mj 0Ht?m*+ &96%T MO/ k6m2n@+  ?#$Cj ]g _l3
.03.6(*+ &96%£* R96I*+ �6I)%c+ 0*6p 8#

31 &.6@+

\3 p 0?3+'?J 0?3g .6?"h� 0?HGt*+  ?1?J+'?C?*+ -6�?j+ DE?F?@+ MO?/ r?(C?3
.^+ 7N+ .6)%+ �'>J d6(#, v3 2 DBFJ

\3 ?�+ ^6?Z?qT kc� AH �6??f .'?/ MO?/ k6??m?2n?@+  ?#$??C?j ]g _l?3
MO/ 0?3$?CK?H, d6?"?(C?2t* &'?17 0?*6?p 8# 0?~$Z?K?H, 0?1#6?f &$?)J &.,z?H

.\3 �+ �$=* 0"stH &.6H

D7g AH 6?>* �h ?@+, 0?Q?C?�+ ^6?Zq�+ �?*6Q?H M*T DE?F?@+ i?l?O?3
.6�.'/, 039, y*+ k+z1>lC*+ '3'�

]g _l3, .&'17 0*6p 8# 6>?WZp, \3 �+ ^6ZqT &z>?7g 0%61: _l3
0O>2, {$w$?J 6>1*T 96F?H, 0"W=?H 0)3 IJ 0?/G$H, d,6=C?*+ 0O>2 ]$B?j

.d6"(C2c+

�.6m*+ e6!*+
DEF*+ �.+$p AH 036<$*+

32 &.6@+

]g _l3 V65.99 ;<9  fY?*+ a*6?m?*+ ]$?%6?)?*+ AH 282 &.6"?O?* 6)?!?q
�6Zj9+ 0?*6p 8# {$?Im?*+, 07 h AH 0?%$B?@+ k61?w9N+, k+ "?@+ ]$Bj
�3 (?C?J �"m?3 c DB?FJ 0?1?"K?H ,g 0!?f ?H, 01?=?!H 6?>?1*T �$?*$?*+ D!2,

.x$)mO* ^+ 7N+

33 &.6@+

DZ?2N+ AH 0?C?!?�?H DE?F?*+ ^6?=?¤g 0?O?"?(?C?m?@+ ;*tm?*+ ]$?B?j ]g _l?3
03,6?mC?H, 0!?O: 6?>!?j9 ]$B?j ]g, �79iC?*+, �cz?%c+ AH 6>?(=?� DBF?J

.o6Bp¡J 6>J 0C!�H ,g ;s+$)*+ 8# 0lH'H 6HT, '(!*+

AH b"??1?/'??j ® +-T cT 96??C?Hg 0??m??"?h ;?O?m??*+ d$??q G,6?l??C??3 cg _l??3
.�2$*+

]g, 6>=?1J 6"?1# 0O?h+'C?H \J+$I*+ �J ?j 8C*+ ;*tm?*+ ]$Bj ]g r?(C3
.\J6q Df 8# 036<$O* �9'*+ 0!IQH vw, ;C3

v=�, .6>!?j9 v1"7 MO?/ & #$C?@+, 0=1C?@+ ;*tm*+ cT D"(?Cmj cg _l?3
.o+ � $O1f 50 AH  �fg ]zj 8C*+ d6)¤N+ D)=* ;*tm*+ d6"(C2+

^6=¤g 0=1CH &'/ 0I?2+$J 6>IJ9, 0Z/6y@+ ;*tm?*+ ;s+$< �1!�j _l3
.6>*6"(C2+

�9+$!*+ �3 Zj ,g AKFJ 0?:6S+ k+ "@+ ,g 9$m4+  ?#$Cj ]g _l3
0?3$?< 6?� ??:6?=?/ ]$?B??j }1?K?J Vr??!?%6?4+ AH z??7+$?p MO?/  ?h+$??!?*+ ,g

.0!O:,

34 &.6@+

r=1?(@+ ^+ ?7�* cT 0?f �+ kc�+, &'?*$@+ kc�+ Af6?Hg �$*, v=?�
01m% Z*6J 9 KH \QOH MO/ v=@+ +Y� &96!/ vw$?j, .6>C%61:, 6� 11mC*

.Af6HN+ XY� Dh'H '=/ �w+, DBFJ 01J (*+,

0f ?K?C?@+ k+,.N+, k61?*�+, kc�+ r?J k+ ?"?@+ | / D)?3 cg _l?3
. CH 0,80 MO/ 61B1%6B1H

M*T L.nj c }1K?J 03$C?mH k+ "?@+, k6/6)?*+ 01?w9g ]$Bj ]g _l?3
.�cz%c+

35 &.6@+

DB?F??J �396??>??Q?*+ ,g |+$??pN+ ,g 0??1?/,N+ _?1?f ??j, vw, r??(??C?3
� *+, ]6y1Z?*+, x$)m*+  ?q6�H AH ;>C36?"p, ^+ 7N+ 0Ht2 A"?y3
|+$pN+, 0?1?/,N+ _%+$?7 �'?Q?j A/ ¬6?=?*+ e6B?m?%c+  ?q6?�?H AH ,
k+- �, p �+'p� 0OJ6< .+$?H MO/ L$C� 8C*+ k+9,96)?*+, �396>Q*+,

.8s61"1f ,g L9+ p D:g

'fiC?O* V0?=m?*+ 8# &'p+, & ?H D<N+ MO/ V0?39,. 0!?<+ H ^+ ?7T r(?C3
V0*6?fg .+$H MO?/ L$?C� 8C?*+ �396?>Q?*+, |+$?pN+, 01?/,N+ 0*6?p AH
D1?l??m?j ;C??3, .DE?F??@+ 0?1??*,n?m??H �� D�n?H ��??u � ?q AH �?*-,
]$?(?*+ &96?uT A�9 �� vw$?3 Dl?2 8# 6?>?l?s6?C?%, 0?!?<+ ?H Df `396?j

.0KQ*+ ©Zp, 0Htm*+ 0=4, DEF*+ ª1CZCJ aOB@+

36 &.6@+

6HT 0J+Y?H ,g 0q$E?yH k+G6� MO?/ 03$C?�+ k6=1?=)*+ ]$?Bj ]g _l?3
.]z�H 8# 0*,z(H ,g d6"(C2c+ v<$H 8# 0C!�H ,g 0J / Dh+. 0/$w$H

.0C!�H ABj ;* +-T 8)#g DBFJ 0�96Z*+ k6=1=)*+ vw, _l3
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k+96W?% D"p ;1?KO?C*+ 8# r?OE?C?F@+ ;>?3'/6?mH, ^+ ?7N+ MO/ _l?3

]$OH �67G k+-  W=*6J 0:6h  s6C2 ,g ]$OH �67G k+-  W=*6J 0:6h

.DEF@+ D!< AH ;>j96uT A�9 0/$w$@+, �*Yf

Af6HN+ 8# 0?1?m% ?Z?*+, 01?J ?(?*+ rC?E?*6J e$?C?BH ]t/T �6?Q?*T _l?3

0?1?H+z?*¡?J ;>?1?%,6??(?H , ^+ ?7N+  ?°fY?3 ;1?K?O??C?*+ 0?1?O?"?/ 6?>?1??# z?l?=?j 8C?*+

.d6"/N+ XY>J o61)*+ ^6=¤g 01<+$*+  s6Cm*+ ,g k+96W=*+ d6"(C2+

37 &.6@+

AB"?j �+9.g MO/ k+96?1m?*+ 0!?<+ @ 0?O"?(C?m@+  Z?�+  #$?Cj ]g _?l3

6?H'?=?/ 0??1?*6?h 0??79.N+ XY?� ]$?B??j ]g _l?3 .� ?q Df A?H 6?>?*$?h. A?H

. Z�+ XY� �$# k+961m*+ vw$j

0/ mJ 6>Cp+GT AH AB"j 0)3 I?J  Z�+ �$# k+961m*+ vw$j ]g _l3

.&9, y*+ '=/

.& Zp Df Dh+. \3 �+ ^6Zq� G6>7 vw, _l3

38 &.6@+

�61*N+ ., q, _FS+ {+$*g, �61fN+, 0"?f+ C@+ \3.6=Q*+ vw, _l3

.6>q$)2 _=� 0)3 IJ 5 hN+ ^61uN+, .+$@+, 9$7�+, 01j6!=*+

�%6??f +-T cT 5 ??hg M*T 0??H$??f AH & ??u6??!??H 9, ??@+ ^+ ??7N+ MO??/ v=??�

9 KH �w+, ]t/T 0I2+$J v=?@+ +Y>J  1fY?C*+ _l3 .�(!J 6?>y(J 0O?QCH

.;f+ C*+ 01O"/ 6>1# ;Cj 8C*+ Af6HN+ Dh+. \O(H, 01m% Z*+, 01J (*+ rCEO*6J

MO/ ]$?B?H Ds6?H �I?m?H 0?I?2+$?J k6?H$?B?*+ 0"?< M*T d$?:$?*+ _l?3

.01q6Ey%+ ;s+$)J rC"/'H rCqc AH D<N+

39 &.6@+

'7+$C*+ 0w6Zy#, 0?q$!yH  1� �Jt@ rO?H6�+ ^+ 7N+ MO/ v=�

.kc�+ AH 0f KCH ^+z7g ,g kc�+ e <

vJ6m*+ e6!*+

0ZOC�H k61yC)H

40 &.6@+

8C*+ Af6HN+ D?h+. P6S+ 8Oh+'?*+ o6W?=*+ �6?Q*¡?J ]$O?EF@+ oz?O3

\1??!?I??j e$??7, vH V^+ ??7N+ 9$??7g ^+.g, a1??~$??C??*+ 0??1??O?"??/ 6??>??1??# ;C??j

.o6W=*+ +Y� k61yC)H

41 &.6@+

0?1?"?2 ??*+ &'?3 ?4+ 8# X ?F??% `396?j AH ^+'?C??J+ 9+ ?)?*+ +Y?>??J D"?(?3
6"1?2c, Vb* 0Z*6?�+ k61?yC)?@+ v1"?7 V`396C*+ �Z?% AH ^+'C?J+ `m=3,
'?3'??K?C??J (1952  ?!??"?#$??% 4) 1376  ?Z??: AH 15 8# 9.6?Q??*+ 9+ ?)??*+
8C*+ k6?m?2n?@+ v1"?7 MO?/ 0?)?!I?@+ 0?#6?W=?*+, 0?36?<$?O* 0?H6?(?*+  1?J+'?C?*+

.& p ,g 01/6=: ,g 0396� 0=>H 6>1# �96"j

.(2008 L6H 12) 1429 M*,N+ 5.6"7 6 8# x6J *6J 9 p ,
.8%6"�+ d6"7 : ^6yH�+

8"O(*+ }K!*+,  qN+ A3$Bj, 8*6(?*+ ;1O(C*+, 01=q$*+ 0?1J C*+  3G$* 9+ <
(2008  !?"?C!?2 4) 1429 ]6y?H9 3�8# 9.6: 2585.07 ;<9
9.6Q*+ 2.90.551 ;<9 o$2 @+ AH 7 , 2 rj.6@+ o6B?pg \1!I?CJ
0??2+9'??*+ o6??W??% '??3'???K??C??J (1991  ??36??=??3 18) 1411 _79 2 8#

. 11mC*+, &96lCO* 01=q$*+ �9+'@+ o$OJ. D1=* k6%6KCHc+,

UUUUUUUUUUUUUUU

V 8"O(*+ }K!*+,  qN+ A3$Bj, 8*6(*+ ;1O(C*+, 01=q$*+ 01J C*+  3G,

 1>W*+ XY?1Z=CJ 9.6?Q*+ 8*6(*+ ;1O?(C*+ ;1W=?CJ 01.00 ;<9 ]$%6)*+ MO/ ^6=J
V(2000 L6H 19) 1421  Z: AH 15 `396CJ 1.00.199 ;<9 a3 F*+

; b=H 8 &.6@+ 6"12c,

(1991  36=3 18) 1411 _79 2 8# 9.6Q*+ 2.90.551 ;<9 o$2 @+ MO/,
&96lCO* 0?1=q$*+ �9+'@+ o$?OJ. D1=* k6%6?KCHc+, 02+9'*+ o6?W% '3'K?CJ

; b=H 7 , 2 rj.6@+ 6"12c, V 11mC*+,

; 01=(@+ k6(H64+ �*6lH AH {+ C<6J,

&')(?=@+ 8*6?(*+ ;1O?(C?*+ \1m=?C* 0?1=q$?*+ 0=?lO*+ Lg9 �tI?C2+ '?(J,
V 2008 $1*$3 28 8#

: 8O3 6H 9 <

M*,N+ &.6@+

P$Q=?@+ k+961?Chc+, k6?QQ?�C?*+ 0"?s6< 8*6?C*+ $?K=*+ M?O/ ;"?Cj
9.6Q*+ 2.90.551 ;<9 Xt/g b1*T 96F@+ o$2 @+ AH 2 &.6@+ 8# 6>1O/

: (1991  36=3 18) 1411 _79 2 8#

. 1J'C*+ : �Q�C*+»

; .............................. : 961Ch+»

; 8!26�+, 8*6@+  11mC*+ : 961Ch+»

«.'(J A/ k6H'S+ 01w9g  1J'j : 961Ch+»

01%6�*+ &.6@+

6>?Q?Q?p, ;1?O?(?C*+ .+$?@ &.'?�+ d,+'?4+ 8*6?C?*+ $?K?=*+ MO?/ ;"?C?j
b1*T 96F?@+ o$2 @6?J 0)K?O@+, 7 &.6@+ 8# 6>?1O/ P$?Q=@+ 6?>jtH6?(H,

: (1991  36=3 18) 1411 _79 2 8# 9.6Q*+ 2.90.551 ;<9 Xt/g


