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Lesson  2

COUNTABILITY

2.0  INTRODUCTION :

In this lesson, we study the concepts - finite sets, countable sets and infinite sets. In lesson
1, we have studied the equivalence of sets and this equivalence is an equivalence relation on any
non-empty family of sets (see theorem 1.6.20). We prove some important theorems like - countable
union of countable sets is countable (see theorem 2.1.8).

2.1 COUNTABILITY

2.1.1 Definition : We say that a set A is

(i) finite if A  is empty ! ". .i e A #$  or ~ nA J  for some positive integer n .

(ii) infinite if A  is not finite.

(iii) countable or denumerable or enumerable if ~A J .

(iv) atmost countable if A  is finite or countable.

(v) uncountable if A  is not atmost countable i.e. A  is neither finite nor countable.

2.1.2 Theorem : Any non-empty finite set can be written as % &1 2, ,......, nx x x  for some positive

integer n , where i jx x'  whenever i j' .

Proof : Let A  be a non-empty finite set. So ~ nA J  for some positive integer n . Hence, there is a

bijection : nf J A( . So, ! " ! "% & % &n n i nA f J f i i J x i J$ $ ) $ )  (where ! " if i x$ ) =

% &1 2, ,........, nx x x . Since f  is one - one, i jx x'  whenever i j' .

2.1.2.1 Note : In view of theorem 2.1.2, if ~ nA J , then we say that A  contains n  elements.

2.1.3 Theorem : Every countable set can be written as

% &1 2, , .................x x

where i jx x'  whenever i j'

Proof : Let A  be a countable set i.e. ~A J  i.e. there exists a bijection :f J A( . So,
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         ! "A f J$  (since f  is onto)

! "% &f i i J$ )

% &ix i J$ )

% &1 2, ,...............x x$

Since f  is one - one, i jx x'  whenever i j' .

2.1.4  Example : Let !  be the set of all integers. Define :f J ( !  as

! "
if is even

2
-1

if  is odd
2

n
n

f n
n

n

*
++

$ ,
+-
+.

Infact, f  is given by

: 1, 2, 3, 4, 5, 6, 7,.........

:

: 0, 1, 1, 2, 2, 3, 3........

J

f /

- - -!

Clearly, f  is a bijection. So ~J ! . Hence !  is countable.

2.1.5 Example : The identity mapping JI  of the set J  of all positive integers is a bijection. So,

~J J  i.e. J  is countable.

2.1.6  Lemma : Let ~A B

(i) If A  is finite then B  is finite and hence both A  and B  have the same number of
elements (namely, n  elements)

(ii) If A  is countable, then B  is countable.

Proof : (i) Suppose A  is finite. So, ~ nA J  for some positive integer ' n '. Since ~  is an

equivalence relation and ~A B , we have that ~ nB J . So  B  is finite. In view of

Note 2.1.2.1, both A  and B  have the same number n  of  elements.

(ii) Suppose A  is countable i.e. ~A J . Since ~  is an equivalence relation and since

~A B , we have that ~B J . So, B  is countable.
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2.1.7  Theorem : Every subset of a countable set is atmost countable. Infact, every infinite subset
of a countable set is countable.

Proof : Let A  be a countable set. By theorem 2.1.3, A  can be written as

% &1 2, , .............A x x$

where i jx x'  whenever i j' . Let B  be an infinite subset of A .

Now, we show that B  is countable.

Put  % &1 nS n J x B$ ) ) . Since B  is infinite, B #' . So, 1S #' . By the well ordering principle,

1S  contains least element 1n  say. Thus, 1nx B)  and nx B0  for 1n n12 .

Put % &% &12 n nS n J x B x$ ) ) - . Since B  is infinite, % &1n
B x-  is infinite and hence 2S #$ .

By the well ordering principle, 2S contains least element 2n  say. Thus, 2 1 2,nx B n n) 1  and nx B0

for 1 2n n n1 1 .

 After choosing positive integers 1 2, ,......, kn n n  such that ! "1 2 ......... , 1,2,........
ik nn n n x B i K1 1 1 ) $

and nx B0 for ! "1 1,2,....., 1i in n n i K31 1 $ - , we choose 1Kn 3  as the least element of

% &% &1 21 , , .....
KK n n n nS n J x B x x x3 $ ) ) -

(which exists by the well ordering principle).

Thus, we have that % &1 2
, , .......n nB x x$ . Clearly i j'  implies i jn n'  (infact i jn n1  if i j1 )

which implies i jn nx x' .  Define :g J B(  by ! "
ing i x$ . Clearly, , g  is a bijection. So, ~J B.

Hence, B  is countable.

2.1.8 Theorem : Countable union of countable sets is countable. i.e. If % & 1,2,...n nE $  is a sequence

of countable sets then 
1

n

n
n

S E
$

$ "  is countable.

Proof :  Let % & 1,2,.....n n
E

$
 be a sequence of countable sets. By theorem 2.1.3 each nE  can be

written as
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% &1 2
, ,................n n nE x x$

where i j'  implies i jn nx x'  we, now write the elements of 1 2, ,.......E E  as follows.

11,x 12,x 13,x

21,x 22,x 23,x

31,x 32,x 33,x

..................

..................

..................

..................

1:E

2 :E

3 :E

1st arrow
2nd arrow

3rd arrow

:iE
1
,ix 2

,ix
3
,ix

Now, the elements in 
1

n
n

S E
4

$
$ "  can be arranged (numbered) as follows :

1st arrow : 11x

        (1) 1

2nd arrow  :  21 12,x x

     (1)  2   (2)  3

3rd arrow :    31 22 13, ,x x x

      (1) 4,      (2) 5,     (3)  6

4th arrow :   41 32 23 14, , ,x x x x

     (1) 7     (2) 8    (3) 9     (4) 10

......................................................

......................................................

......................................................

! "
! "

11 22 1 11 th arrow : ........................ ...............

(1) 1 (2) 2 ( )

i j i j i j i ji j x x x x

j j i j i j

3 - 3 - 3 -3 -

3 3 3 3 3 3# # # #

......................................................

......................................................

......................................................
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Where # = The number of all elements in the first ! "2i j3 -  rows (irrespective of repetetions

of mnx s.

! "1 2 ......... 2i j$ 3 3 3 3 -

! " ! "2 1

2

i j i j3 - 3 -
$

In this process, the element ijx  will be given the positive integer 
! " ! "2 1

2

i j i j
j

3 - 3 -
3

Clearly,

(1) thK  arrow contains K  elements;

(2) ijx  lies in the ! "th1i j3 -  arrow - as thj  element.

Clearly, each nE  contains distinct elements. But, two distinct nE s may have a common

element. On ommitting the repetetion s-  of ijx s in S  along with the positive integers associated

with them, we get a subset T  of positive integers such that ~S T . By Theorem 2.1.7, T  is

countable. By Lemma 2.1.6(ii), S  is countable.

2.1.8.1 Corollary : Suppose A  is atmost countable and for each A5 ) , E5  is atmost countable,

put

A
S E5

5)
$ "

Then, S  is atmost countable.

Proof : Since A  is atmost countable, either nA J$ , for some positive integer n  or A J$ . When

nA J$ , we can take % & AE5 5)  as

% & % &1 2, ,............., nAE E E E5 5) $

     % &1 2, ,....... , , ,..............n n nE E E E E$ .

When ,A J$  we can take % & AE5 5)  as
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% & % &1 2, ,...........E E E5 $

By Theorem 2.1.8, there exists a subset T  of positive integers such that ~S T . Since T

is atmost countable, S  is atmost countable (by Lemma 2.1.6.)

2.1.9 Theorem : If 1 2, ,............, nA A A  are countable sets then 1 2 ............ nA A A6 6 6  is countable.

Proof : We prove this by induction on ' n '. To each positive integer n , write

! " 1 2:If , ,........., np n A A A  are countable sets then 1 2 ............ nA A A6 6 6  is countable.

Truth of ! "1P  : Clear

Truth of ! "2P  : Suppose A  and B  are countable. So, we can write

% &1 2, , .............A a a$  and

% &1 2, ,................B b b$ .

Now ! "% &, 1, 2, ..........& 1,2,..........i jA B a b i j6 $ $ $ .

Clearly, 
1

i
i

A B E
4

$
6 $ "

Where % & ! "1, 2,.........i iE a B i$ 6 $

Clearly, for each i ,  ~iE B  and hence iE  is countable (by Lemma 2.1.6 (ii)). By theorem

2.1.8, A B6  is countable.

Truth of ! "P n  7  Truth of ! "1P n3  : Assume that ! "P n  is true. Let 1 2 1, ,........ nA A A 3  be

countable sets. Since ! "P n  is true, 1 2 .......... n nA A A B6 6 $  is countable. Clearly,,

1 2 1 1........... ~n n nA A A B A3 36 6 6 6 .

Since ! "2P  is true, 1n nB A 36  is countable. By Lemma 2.1.6(ii) 1 2 1nA A A 36 6888886  is

countable i.e. ! "1P n3  is true.

Hence, by the principle of mathematical induction, ! "P n  is true for all positive integers n .
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2.1.9.1  Corollary : Let A  be a countable set. For any positive integer n , .............nA A A A$ 6 6 6

( n  - times) = The set of all n -tuples of elements of A  is countable.

Proof : Exercise

2.1.9.2  Corollary : The set Q  of all rationals is countable.

Proof : From example 2.1.4, the set !  of all integers is countable. By theorem 2.1.7, %&* 0$ -! !

is countable. By Theorem 2.1.9, *6! !  is countable. Define *:f Q6 (! !  by ! ", mf m n n$ .

Clearly, f  is onto (by the definition of rational number). By theorem 1.6.16, there exists a 1 1-

function. *:g Q( 6! ! . So, ! "~Q g Q . Since ! "g Q  is an infinite subset of the countable set

,96! ! ! "g Q  is countable (by Theorem 2.1.7) and hence Q  is countable.

Now, we recall the definition of a sequence (see Definition 1.6.22)

2.1.10  Definition : By a sequence  in a set A , we mean any function :f J A(

2.1.10.1  Note : Let f  be a sequence in A . So, :f J A( .  We know that f  is completely given

by specifying the images of elements of J . Let ! " if i x$ . We can represent f  by

1 2, ,................x x

or

simply % & 1,2,...........n nx $

2.1.11  Theorem : Let A  be the set of all sequences of the digits 0s and 1s. Then A  is uncountable.

Proof : Suppose A  is countable. So, we can write

% &1 2, ,..........A x x$

where i jx x'  whenever i j' .  Since each ix  is a sequence of 0s and 1s we can write

1 11 12 13 ..........................x x x x$

2 21 22 23 ..........................x x x x$

3 31 32 33 ..........................x x x x$

......................................................
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......................................................

1 2 3 ..........................i i i ix x x x$

......................................................

......................................................

where each ijx  is 0 or 1. Define a sequence

1 2 3 ..............a a a a$

of 0s and 1s such that i iia x'  for all i .  Clearly, , a A)  and ia x'  for all i , a contradiction.

So, A  is countable.

2.1.12  Definition : Let ,a b) R  be such that a b1 . The set

! " % &,a b x a x b$ ) 1 1R

is called a segment (or finite open interval) in the real line.

2.1.13  Theorem : The segment (0, 1) is uncountable.

Proof : The proof of this theorem is almost on the similar lines of that of theorem 2.1.11.

Assume (0, 1) is uncountable. By theorem 2.1.3, we can write ! " % &1 20,1 , ,..................x x$ ,

where i jx x'  whenever i j' . Now, we will write decimal representation for 1 2, ,........x x  as given

below.

1 11 120 ....................x x x$ 8

2 21 220 ....................x x x$ 8

.............................................

1 20 ....................i i ix x x$ 8

.............................................

.............................................

where each ijx  is one of the digits 0, 1, 2, .........., 9.

Take 1 2 30a a a a$ 8 ................
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where 1 2, ,.........a a  are digits such that i iia x'  for all i . Clearly, , ! "0,1a)  and ia x'  for i ,

a contradiction. Hence, ! "0,1  is uncountable.

2.1.13.1  Note : The idea of the proofs of theorems 2.1.11 and 2.1.13 was first used by Cantor and
is called Cantor's diagonal process.

2.2 SHORT ANSWER QUESTIONS :

2.2.1 : Define a countable set.

2.2.2 : Prove that the set of all even integers is countable.

2.2.3 : Prove that the set of all odd integers is countable.

2.2.4 : Define a sequence.

2.3 MODEL EXAMINATION QUESTIONS :

2.3.1 : Define countable set and prove that the set of all integers is countable.

2.3.2 : Prove that the countable union of countable sets is countable.

2.3.3 : Prove that every countable set is equal to a proper subset of itself.

2.3.4 : If :f X Y(  is onto and Y  is countbale, prove that X is countable.

2.3.5 : Prove that the set of all sequences of the digits 0 and 1 is uncountable.

2.3.6 : Prove that the set of all rational numbers is countable.

2.3.7 : If A  and B  are countable sets, prove that A B6  is countable.

2.4 EXERCISES :

2.4.1 : Let ,a b) R  be such that a b1 . Prove that the interval ! " % &,a b x a x b$ ) 1 1R  is

uncountable.

(Hint : The mapping 
x a

x
b a

-
-

$ : ! " ! ", 0,1a b ( is a bijection)

2.4.2 : Let :f A B( . (i) If B  is countable and f  is 1 - 1, prove that A  is atmost countable

(ii) If A  is countable and f  is onto, prove that  B  is atmost countable.

(Hint : (i)   ! "~A f A , ! "f A B: . Use theorem 2.1.7 and Lemma 2.1.6.
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(ii)   Use theorems 1.6.16,  2.1.7)

2.4.3 : (i)   Prove that every superset of an uncountable set is uncountable

(ii)   Show that the set R  of all reals is uncountable.

(Hint : Use theorem 2.1.13 and (i))

(iii) Prove that the set of all irrational numbers is uncountable.

2.4.4 : Prove that countable union of countable sets is countable.

2.4.5 : Prove Corollary 2.1.9.1.

2.5 ANSWERS TO SHORT ANSWER QUESTIONS :
2.2.1 : See definition 2.1.1 (iii)

2.2.2 : Define :f J E( , where E  is the set of all even integers by

J   :   1    2      3      4        5       6        7 .............

E  :   0    2     -2      4      -4       6       -6 ............

f

i.e. ! " ! "
if is even

1 if is odd

n n
f n

n n

*+$ ,
- -+.

Clearly, f  is a bijection. So, ~J E . Hence E  is countable.

2.2.3 : Define :f J O( , where O  is the set of all odd integers by

J   :   1    2      3      4        5       6 .............

O  :   1   -1     3     - 3      5       -5  ............

f

i.e. ! " ! "
if is odd

1 if is even

n n
f n

n n

*+$ ,
- -+.

Clearly, f  is a bijection. So, ~J O . Hence O  is countable.

2.2.4 : See definition 2.1.10

2.6 REFERENCE BOOK :

Principles of Mathematical Analysis, Third Edition, Mc Graw - Hill International Editions :

Walter Rudin.

       Lesson writer :

 Prof.  P. Ranga Rao
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Dci]^h aZhhdc( lZ hijYn i]Z cdi^dc d[ >VjX]n hZfjZcXZ7 VcY lZ dWhZgkZi]Vi ZkZgn(
XdckZg\Zci hZfdZcXZ ^hV>VjX]n hZfjZcXZ $hZZN]ZdgZb 4*-*.%* Ajg]iZg( lZ hijYn i]Z XdcXZei

diV XdbeaZiZ bZig^X heVXZ VcY lZ dWhZgkZi]Vi i]Z bZig^X heVXZ @ER̂ hXdbeaZiZ $hZZN]ZdgZb
4*-*1%*PZ VahdhijYn >Vcidg#h DciZghZXi^dcN]ZdgZb*

& ' & 

+"$ /-?/3B =1;?18/1= ,

3),), ?Z[^c^i^qc6 ; hZfjZcXZ [<Q\ ^c V bZig^X heVXZ "B&H# ^hXVaaZYV >VjX]n hZfjZcXZ ^[i]Z

[daadl^c\ XdcY^i^dc $XVaaZY>VjX]n *cY^i^dc%̂hhVi^h[^ZY*

AdgZkZgn >9C' i]ZgZ Zm^hihV edh^i^kZ ^ciZ\Zg 2 hjX] i]Vi

( *
N]Z [daadl^c\ i]ZdgZb \^kZh hZkZgVaZmVbeaZhd[ >VjX]n hZfjZcXZh*

3),)- N]ZdgZb6 DcV bZig^X heVXZ( ZkZgn Xdck(Zg\Zci hZfjZcXZ ^hV >VjX]n hZfjZcXZ*

Jgdd[6 FZi [<Q\ WZV XdckZg\Zci hZfjZcXZ ^c V bZig^X heVXZ B ( Md( i]ZgZ Zm^hih< @B hjX]

i]Vi <Q ] S( FZi >9 C) Md( i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg : hjX] i]Vi

Hdl(

CZcXZ [<Q\ ^hV >VjX]n hZfjZcXZ*



>ZcigZ [dg ?^hiVcXZ @YjXVi^dc
3)- <X]VgnV HV\Vg_jcV Oc^ke tin

4*-*.*- HdiZ6 N]Z XdckZghZ d[ i]Z N]ZdgZb 4*-*. ^hcdi igjZ ^*Z*ZkZgn>VjX]n hZfjZcXZ cZZY cdi

t-#
WZXdckZg\Zci* PZ `cdl i]Vi i]Z hZfjZcXZ [<Q\ l]ZgZ 3G9) ^c $b*( 9# XdckZg\Zh id I* =n

Q(

N]ZdgZb 4*-*.( [<Q\ ^hV >VjX]n hZfjZcXZ* Md( [<Q\ ^hV >VjX]n hZfjZcXZ ^c $+6-T Wji cdi

XdckZg\Zci ^c $+' -T*

4*-*/ N]ZdgZb 6< >VjX]n hZfjZcXZ ^c V bZig^X heVXZ ^h XdckZg\Zci ^[*VcY dE aak̂[ ^i ]Vh V
XdckZg\Zci hjWhZfjZcXZ*

Jgdd[6 FZi [<Q\ WZV >VjX]n hZfjZcXZ ^c VbZig^X heVXZ "(D.&-+#(<hhjbZ i]Vi [<Q\ ]Vh V

XdckZg\Zci hjWhZfjZcXZ# [<QN\ hVn*FZi <QN] <. Hdl( lZ h]dl i]Vi <Q ] < ( FZi @: s*M^cXZ

[<Q\ ^h>VjX]n( i]ZgZ Zm^hihV edh^i^kZ ^ciZ\Zg :7 hjX] i]Vi

M^cXZ<QN] A%i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg :, hjX] i]Vi

Jji : 8 BL\ [:8& : - _) FZi Q2: ( FZi N WZhjX] i]Vi NI : (

CZcXZ <Q ] < ( >dckZghZ ^hdWk^djh $Vh [<Q\ ^hV hjWhZfjZcXZ d[ ^ihZa[%*

4*-*0 N]ZdgZb6 @kZgn>VjX]n hZfjZcXZ ^hWdjcYZY*

Jgdd[6 FZi [<Q pWZ V >VjX]n hZfjZcXZ ^c V bZig^X heVXZ "B& H#( Md( i]ZgZ Zm^hihV edh^i^kZ

^ciZ\Zg : hjX] i]Vi



>aZVgan(

CZcXZ i]Z hZfjZcXZ [<Q\ ^hWdjcYZY*

DccdiZ 4*-*.*-( lZ ]VkZ hZZc i]Vi i]Z XdckZghZ d[ i]ZdgZb 4*-*.* ^*Z* @kZgn>VjX]n

hZfjZcXZ ^hXdckZg\Zci ^hcdi igjZ7 Wji ^i ^higjZ ^c i]Z @jXa^YZVcheVXZ b` *

4*-*1 N]ZdgZb6 Dci]Z @jXa^YZVcheVXZ b` ( ZkZgn>VjX]n hZfjZcXZ ^hXdckZg\Zci*

Jgdd[6 FZi [<Q\ WZV >VjX]n hZfjZcXZ Dc7>N(FZi F WZi]Z gVc\Z d[ i]Z hZfjZcXZ [<Q\! D[F ^h
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N]jh( [<Q\ ]Vh i]Z XdchiVci hjWhZfjZcXZ [S\ l]^X] ^hXdckZg\Zci* =n i]ZdgZb 4*-*/( [<Q\ ^h

XdckZg\Zci*

MjeedhZ M ^h ^c[^c^iZ*=n N]ZdgZb 4*-*0( M ^hWdjcYZY* PZ `cdl i]Vi ZkZgn WdjcYZY

^c[^c^iZhjWhZi d[ DL` ]Vh V a^b^ied^ci $WnN]ZdgZb 1*-*-1%* Md( M ]Vh V a^b^ied^ci A hVn ^c DL`

Hdl( lZ h]dl i]Vi <Q ] < ( FZi >9 I* M^cXZ [<Q\ ^hV >VjX]n hZfjZcXZ( i]ZgZ Zm^hihV edh^i^kZ

^ciZ\Zg : hjX] i]Vi

A^mQ hjX] i]Vi Q] : 6"[cXZ < ^hV a^b^ied^ci d[ M ( : @ "S# XdciV^ch ^c[^c^iZanbVcn ed^cih

) E q

d[ F VcY ]ZcXZ lZ XVc X]ZZhZ#Ved^ci <P ^c : @"S# l^i] P ] : ( Md(

-
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CZcXZ <Q ] S( N]jh( ZkZgn >VjX]n hZfjZcXZ ^c DL` XdckZg\Zh*

Hdl( lZ gZXVaai]Z YZ[^c^i^dcd[ Y^VbZiZg d[ V hZi* $?Z[^c^i^dc0*-*/3%

4*-*2 ?Z[^c^i^dc6 FZi 4 WZV hjWhZi d[ V bZig^X heVXZ "B&H#( FZi ?1[H"Y&Z#MY&Z @4\( N]Z
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Y^VbZiZg d[ -% YZcdiZY WnY^Vb - %̂hYZ[^cZY Vh i]Z MjegZbjb dgaZVhijeeZg WdjcY d[ M*

^*Z*OQLT4 8 Y[WM$VXS[MM%

4*-*3 @mVbeaZ6>dch^YZg i]Z bZig^X heVXZ $T. ( 9#'

AdgVcn Y&Z ^c 4&

H"Y&Z# 9 ^7Y' ZOO] Damaa' Danaaq , ' , 9 -

Ajgi]Zg( Y1" `(S`(V_'(](8^(S'C` VXZ^c 4 hjX] i]Vi H "Y&Z #8 . *
V

Md( Y^Vb - 9 .*

H"Y&Z#1OOY'ZOO

9DD$Qp) 6>%B( & H-%,,

#( !($("

) -
* #(

$)-( )-% %(
V

AdgVcn Y&C QU-%

*

>aZVgan(\8$(S'(S%VcY Z1"O&O#VgZ^c - VcY H"Y&Z#1HLVWEQGIFIWXIIQY VcY ZLV ,+,_

4*-*4 N]ZdgZb6 Adg Vcn hjWhZi 4 d[ V bZig^X heVXZ "B&H#&Y^Vb 4 8 Y^Vb 0;

l]ZgZ - ^hi]Z XadhjgZ d[ - '

Jgdd[6 FZi 4 WZV hjWhZi d[ V bZig^X heVXZ "B&H#( M^cXZ4 ] 4& Y^Vb 4 ] Y^Vb 7L/( $h^cXZ
*

i]Z hZi M9 [H"Y&Z#MY&Z @4\ ^hXdciV^cZY ^ci]Z hZi @] [H"Y&]#)B&C4 -E#'

#S,
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Md( H"S&T#]H"S#Y#%H"Y&Z#%H"Z&T#

7>&OQLT>

CZcXZ OQLT0;)))*> ' OQLT>

M^cXZ > ^hVgW^igVgn(

OQLT4 .../OQLU4(
V

CZcXZ i]Z N]ZdgZb*

4*-*5 N]ZdgZb6 FZi [YQ\ WZV hZfjZcXZ ^cV bZig^XheVXZ "5%9# ' AdgZVX] edh^i^kZ^ciZ\Zg Q&
lg^iZ +

N]Zc( DBQ\ ^hV >VjX]n hZfjZcXZ ^[VcY dcan ^[

SQTOQLT4Q 8 +
Q

:MKKF,<hhjbZ i]Vi DBQ\ ^h>VjX]n hZfjZcXZ* FZi >9C) >]ddhZ >@hjX] i]Vi C7>@7> ) M^cXZ#* ( #

[BQ\ ^h>VjX]n hZfjZcXZ( i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg : hjX] i]Vi
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V
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>ZcigZ [dg ?^hiVcXZ @YjXVi^dc +&* <X]VgnV HV\Vg_jcV Oc^kZgh^in

CZcXZ AQTOQLT4Q8 ,
#   "!$$

>dckZghZan VhhjbZ i]Vi SQTOQLT4Q8 C) FZi >9 C) Md( i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg 2
Q

hjX] i]Vi

@: :2.` OQLT4Q7>)

Adg Q3:& P I :&

CZcXZ DBQ\ ^h>VjX]n hZfjZcXZ*

+"$"$# >GEKMEI, FZi [9Q\ WZV YZXgZVh^c\ hZfjZcXZ d[ cdc)Zbein XdbeVXi hZih ^c V bZig^X

heVXZ B hjX] i]Vi

AQT OQLT9Q 1*(
#   "!$$

++

N]Zc c 9/ XdciV^ch ZmVXiandcZ ed^ci*
@+>

++

:MKKF, >aZVgan(i]Z hZfjZcXZ [9Q\ ]Vh 5(7(<( =n >dgdaaVgn1*-*4*-( 9 8 U 9Q $ r MjeedhZ
' @+>

1 XdciV^ch bdgZ i]Vc dcZ ed^ci* N]Zc Y^VbQ N(C $FZi 5%6- 1 WZ hjX] i]Vi Y $ C' Md(

;0H"Y&Z#VHLEP9( M^cXZ SQTOQLT9Q 9,( i]ZgZ Zm^hih#qedh^i^kZ^ciZ\Zg : hjX] i]Vi
Q

Q3: `OQLXXQV/(NOQLT9&

++

V XdcigVY^Xi^dc$h^cXZ9 N9 Q [dgVaa@^bea^ZhOQLT9 YOQLT9 Q [dgVaa@#'CZcXZ U 9 Q
@+>

XdciV^ch ZmVXiandcZ ed^ci*

+"%/97:61>1 71><4/ =:-/1=

4*.*- 6< bZig^X heVXZ "B&H# ^hXVaaZYXdbeaZiZ ^[ZkZgn >VjX]n hZfjZcXZ ^c B XdckZg\Zh*
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4*.*/ 1PDILHE, =n i]ZdgZb 4*-*1( ?= ^hXdbeaZiZ* DceVgi^XjaVgT VcY L55$8T-% VgZXdbeaZiZ *

*
4*.*0 >GEKMEI, @kZgnXdbeVXi bZig^X heVXZ ^hXdbeaZiZ*

:MKKF, FZi B WZ V XdbeVXi bZig^X heVXZ* FZi [<Q\ WZ V >VjX]n hZfjZcXZ ^c B( FZi

4Q 8 [<P)P.,.Q\ ( =n N]ZdgZb 4*-*5(

SQTOQLT4Q 8 +
Q

=n N]ZdgZb 4*-*4( SQTOQLTF@ 8 , *
Q

>aZVgan(ZVX] 4Q ^hV XadhZYhjWhZi d[ B ( <] N]ZdgZb 1*-*1( ZVX] 4Q ^hXdbeVXi* Ajg]iZg(

[dg VaaQ2-* =n i]ZdgZb 4*-*-,(

XdciV^ch ZmVXiandcZ ed^ci < hVn*Hdl( lZ h]dl WKEWSQ] S(

FZi >9C) M^cXZ

SQTOQLT4Q 8 + (
Q

i]ZgZ Zm^hihV edh^i^kZ ^ciZ\Zg 2 hjX] i]Vi

Q.,.: 89OQLT4Q 8 >)

Hdl( Q.,.: 89 <Q @4QN 4Q&

12H"<Q!<#V OQLT4Q 7> $h^cXZ<44Q [dg VaaQ.,.+#

7>

N]jh(# ZkZgn XdbeVXi bZig^X heVXZ ^hXdUbeqZiZ*
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4*.*1 N]ZdgZb6 <cn XadhZYhjWhZi d[ V XdbeaZiZ bZig^X heVXZ ^hXdbeaZiZ*

a *
Jgdd[6 FZi C WZV XadhZYhjWhZi d[ V XdbeaZiZ bZig^XheVXZ B ( FZi [<Q\ WZV >VjX]n hZfjZcXZ

^c C( Md( [<Q\ ^hV >VjX]n hZfjZcXZ ^c B( M^cXZ B ^hXdbeaZiZ#%<Q ] < [dg hdbZ < ^c B(

 M^cXZC ^hXadhZY(< @C& $WnegdWaZb3*-*.-%* N]jh <Q ] < ^c C( CZcXZ C ^hXdbeaZiZ*

Dck^Zl d[ i]ZdgZbh 4*.*0 VcY 4*.*1( lZ ]VkZ bVcn ZmVbeaZhd[ XdbeaZiZ bZig^X heVXZh*
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5- U 5Q
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CZcXZ( c 5Q XdciV^ch ZmVXiandcZ ed^ci*
U8S
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i]Z [daadl^c\ ZmVbeaZ*

d
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VcY OQLT5Q 8 ++ $[dgVcn Q-5-%*>aZVgan(OQLT5Q '# , [V^ah#VcY +

LVU . 9<*QRU(
U8S

Md( ^ci]Z ]nedi]Zh^h d[ >Vcidg#h ^ciZghZXi^dci]ZdgZb( i]Z XdcY^i^dc OQLT5Q '# , XVc cdi

WZYgdeeZY*
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+"&"$ , DhZkZgn XdckZg\Zci hZfjZcXZ V >VjX]n hZfjZcXZ;
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3).). 5DhZkZgn>VjX]n hZfjZcXZ WdjcYZY ;

4*/*0 qDhZkZgnXdckZg\Zci hZfjZcXZ WdjcYZY;

3).)0 5N]Z Y^VbZiZg d[ i]Z hZi
S

41[Y1"B7! B,# @T- )OYH],& @G-,`._ ^c i]Z bZig^X heVXZ $T-' 9# ^h U
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3).)2 5DhZkZgn bZig^X heVXZ XdbeaZiZ;

3).)35 DhZkZgn XdbeaZiZ bZig^X heVXZ XdbeVXi;
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4*0*- 6JgdkZ i]Vi ZkZgn >VjX]n hZfjZcXZ ^c 04= ^hXdckZg\Zci $dg%egdkZ i]Vi ?= ^hXdbeaZiZ*

3)/)- 5aZi [YQ\ WZV hZfjZcXZ ^c i]Z bZig^X heVXZ "5%9# ' Nd ZVX] edh^i^kZ ^ciZ\Zg Q&aZi

JgdkZ i]Vi [YQ\ ^hV >VjX]n hZfjZcXZ ^[VcY dcan ^[ OQLT4Q ] V Vh Q] ++ )

0!

3)/).5 MiViZ VcY egdkZ >Vcidg#h DciZghZXi^dcN]ZdgZb*

+"( 1A1</4=1=
Z

4*1*- 6JgdkZ6 D[[4Q\ ^hV hZfjZcXZ d[ XadhZYVcY WdjcYZ(YhZih ^cV XdbeaZiZ bZig^X heVXZ VcY

^[

++

SQTOQLT4Q 8 ,( i]Zc c 4Q XdciV^ch ZmVXiandcZ ed^ci*
Q'!2A Q...+

3)0)- 5MjeedhZ i]Vi B ^h V XdbeaZiZ bZig^X heVXZ( VcY [6Q\ ^h V hZfjZcXZ d[ YZchZ deZc

++
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,
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N]ZgZ[dgZ VSW#Q>#`$6 9 )
Bb;; R 3

%%#&/98>48?9?= 2?8/>498=

,,)-), 0DEGJGOGKJ,MjeedhZ #F'OO VcY #G'O-$ VgZbZig^X heVXZh' < PF' Z<< VcY NbVeh

< ^cid G) N]Zc N^hhV^Yid WZXdci^cjdjh Vi X ^[[dg ZkZgn >8 I) N]ZgZ Zm^hihV +9 + hjX] i]Vi

O- #Q#̀ $' Q#Z$$7> [dg Vaaed^cih ` > < [dgl]^X] O,#`' Z$5+) D[Q ^hXdci^cdjh Vi ZkZgned^ci d[

<' i]Zc N^hhV^Yid WZXdci^cjdjh dc < )

),,)-)-#E$Z[^c^i^dc 5 FZi #F'O$ WZV bZig^X heVXZ VcY <]4 F) < ed^ci Z<< ^hhV^Yid WZVc

^hdaViZYed^ci d[ < ^[i]ZgZ ^hV cZ^\]Wdjg]ddY @C "X# d[ B hjX] i]Vi @C #Z$ ]Vh _jhi dcZ ed^ci

X d[ i]Z hZi 5&

N]Vi ^h @Y#Z$7 c`)@<*O#`' Z$50d6cZd VcY

Y
c` @<*A5O#`'Z$50d6TQ>

N]ZgZ[dgZ ^[ < ^hVc ^hdaViZYed^ci d[ 5$ i]Zc i]Z XdcY^i^dc' ^c YZ[^c^i^dc ,,)- ,'

O* "'" `$' Q#Z $$6> [dg Vaâ > < l^i] O)#`'Z $5+ ]daYh dWk^djhan)CZcXZ ^[ Z<< ^hVc ^hdaViZY

ed^ci d[ 5 _"i]Zc N^hXdci^cjdjh Vi Z )

,,)-). 1QBILHD, ?Z[^cZ Q3?D c ?D Vh

SP̀ 'T4,

SP̀ 6-

N]Zc VSWQ#̀ $7 / ) =ji Q#,$7 * ( Md Q ^hcdi Xdci^cjdjh Vi ` 7 - )
^b* &

*



''< <cVanh^h $ r <A( A) >)dc GZig^X #'$%&( "!

%%#&#'1QBILHD, ?Z[^cZ P4?Dc?D Vh Q#`$6`&- [dg Vaà >?D( N]Zc VSWQ#`$6/ VcY ^h
) `e-

ZfjVa id N#,$( Md N^hXdci^cjdjh Vi ` 7 , (

%%#&#(>FDKMDI, FZi #F' Y,$ VcY #G'O-$ WZbZig^X heVXZh' < PF' VcY NbVeh < ^cid a ) D[

Z<< ^hV a^b^ied^ci d[ <' i]Zc N^hXdci^cjdjh Vi Z ^[VcY dcan ^[ VSWN#`$6 N#Z$)
`eZ

:MKKE, >dch^YZg N̂hXdci^cjdjh Vi Z ^[VcY dcan ^[[dg ZVX] @9 +' i]ZgZ Zm^hihV 19 + hjX] i]Vi

O-#Q#`$'Q#Z$$5< [dg Vaaed^cih `<< [dg l]^X] O,#`'Z$51 ^[ VcY dcan ^[ VSWQ#`$6Q#Z$
' `eZ

#"3Z ^hV a^b^ied^ci d[ 5#&

%%#&#)>FDKMDI, MjeedhZ "B$ L)#$ "C$L*# VcY "D$L+# VgZbZig^X heVXZh' 5 756666B $NbVeh 5

((gcid a' Q bVeh i]Z gVc\Z d[ Q' Q "5#$ ^cid T VcY P ^hi]Z bVee^c\ d[ 5 ^cid T YZ[^cZY Wn

P" `$ 7 R#Q #`$$ [dg Vaà > 5& D[Q ^hXdci^cjdjh Vi V ed^ci Z<< VcY ^[ R ^hXdci^cjdjh Vi i]Z

ed^ci N#Z$ ' i]Zc S ^hXdci^cjdjh Vi Z )

:MKKE,MjeedhZ N^hXdci^cjdjh Vi Z<< VcY Q ^hXdci^cjdjh Vi i]Z ed^ci Q #Z $)

FZi @9I) M^cXZ \ ^h Xdci^cjdjh Vi Q#Z$' i]ZgZ Zm^hih Vc ,29+ hjX] i]Vi

L.#R#a$'R#Q#Z$$$5< l]ZcZkZg L-#a'Q#Z$$5,2 VcY G<Q#<$ %%%%%%%%%")#

M^cXZN^hXdci^cjdjh Vi Z ' i]ZgZ Zm^hihV 1 9 + hjX]) i]Vi O- "N"̀ $' N#Z $$7 ,2 l]ZcZkZg

L) "^$Z$ 71 VcY ` > 5 %%%%%%%%%#-$)

MjeedhZ ` @5 hjX] i]Vi L) #`' Z$ 71) N]Zc Xdch^YZg

#[gdb #,$ VcY #-$q)

N]jh [dg @9 +' i]ZgZ Zm^hihV 19 + hjX] i]Vi

N]ZgZ[dgZ S ^hXdci^cjdjh Vi X &



(&(((''&!"<OX][OPY[ =S\]LXMO>N^ML]SYSV"&&6445cccc&(((('''''''(&'
r)" ((((('( ((D)') +c(26'''''c

)Dci]Z VWdkZi]ZdgZb' P ^hXVaaZYi]Z Xdbedh^i^dc d[ +VcY Q VcY lZ lg^iZ Pb \d N&
#:MRL[aL( BLQL[T^XL GXS_O[\S]S>

++(,(0 N]ZdgZb5 MjeedhZ "B$L# ^h )uuXu$i^XheVXZ VcY ,' \ VgZ XdbeaZm kVajZY [jcXi^dch

YZ[^cZYdc F) D[+ VcY \ VgZWdi] XX ) 5*  c"#"!Vi Z @F' i]Zc +&]) +3VcY 7Q#^[R#Z$ %*$

VgZXdci^cjdjh Vi X<F)

Jgdd[5 MjeedhZ "B$L# ^hV bZig^X hd )!) '"''5 Q'R VgZXdbeaZmkVajZY [jcXi^dch YZ[^cZYdc B

^hXdci^cjdjh Vi Z ) Md N&\' QR VcY 64&&",Xdci^cjdjh Vi X &
Z&b &!

>VhZ #SS$4MjeedhZ Z ^hV a^b^ied^ci d[ F )

=n i]ZdgZb ,,)-)/' , ^h Xdci^cjdjh Vi Z ^[ VcY dcan ^[ VS[XN#`$6 N#Z$ VcY \ ^h
-.,

VSWQ#̀$6 R#Z$) N]Zc Wni]ZdgZb ,,),)3'
-.,

Xdci^cjdjh Vi X ^[VcY dcan ^[

VSW#,&R$#`$6 ,#Z$& R#Z$ 7 #,&R$#Z$
-.,

&&N&\ ^hXdci^cjdjh Vi X &#=n i]ZdgZb ,,)-)/$

>dch^YZg VSW#,R$#`$ 7 ,#Z$R#Z$6#,R$#Z$ #=n i]ZdgZb ,,),)3$
-.,

=n i]ZdgZb ,,)-)/' QR^hXdci^cjdjh Vi Z)

MjeedhZ \ #Z$%I)

>dch^YZg VSW#,>c`$ 7 ,c#B$$7 #,>#Z$ #=n N]ZdgZb ,,),)3$
-., Q Q Z) R

N& &
=n i]ZdgZb ,,)-)/' ( DMXdci^cjdjh Vi Z )

R

,,)-)2 N]ZdgZb #V$5FZi ^^'S)))))'TVWZgZVa[jcXi^dch dc V bZig^X heVXZ B $VcY aZi+WZi]Z

bVee^c\ d[ B ^cid 7>S YZ[^cZY WnQ#`$6#QT #`$' S #`$') )))) g'QW##`$$ #F<F$4



i]Zc * ^hXdci^cjdjh ^[VcY dcan ^[ZVX] d[ i]Z [jcXi^dch *,' EQ&-!-QŜhXdci^cjdjh)

!C" , D[ * VcY \ VgZ Xdci^cjdjh bVee^c\h d[ B ^cid U&S$ i]Zc * &O VcY TO VgZ

Xdci^cjdjh dc B &

:MKKE, B^kZc i]Vi N ^h bVee^c\ d[ V bZig^X heVXZ "b$L# ^cid U&V YZ[^cZY Wn

'"B#0"'T"B#$ P"^#$ccccc$'S"B##l]ZgZ ^^'P$cccccccc$QSVgZgZVakVajZY [jcXi^dch YZ[^cZYdc

F)

!B" , <hhjbZ * ^hXdci^cjdjh dc B &

FZi ` @B VcY aZi r 9 I) M^cXZ * ^hXdci^cjdjh Vi m' i]ZgZ Zm^hihV 09 +

hjX] i]Vi =*#`$( U#a$=5< r]ZcZkZg O#`'a$50)

E

S ,@R
89 Qb'NQ#`$( >T#a$, 7 @ [dg O#`'a$50)

89D__#`$( UU#n$D7@[dg O#`'a$50 VcY [dg , bQb9 &&

89>T ^hXdci^cjdjh Vi ` [dg W))34'T!34"X)

M^cXZ ` @B ^hdgW^igVgn'UÛ hXdci^cjdjh [dg , 5T /S &

Hdl' lZ l^aah]dl i]Vi * ^hXdci^cjdjh dc B &

FZi ` > B VcY aZi >8 I) M^cXZZVX] UU^hXdci^cjdjh Vi `' i]ZgZ Zm^hihV ,R 8 +

hjX] i]Vi =)&\Q"^#%UU#a$W5WVl]ZcZkZg O#`'a$50U [dg T&&-.$Q&&-.$S&

NV`Z 08b^cp0,'0,& (((( u'0Ub(

MjeedhZ O#`'a$50) N]Zc O#`'a$50RNWZ TbQbS& '&

67 )*T#`$()*T#a$ 5WV NWZTbQbS&

, #V ,@ >,
>dch^YZg  >#`$( *#a$, 8 WUeWUU#`$(UU#a$, /S N8@-



rXrZrcrigZr[drgr?r^rhirVcr>rZ @;5YOr>rVri^drcrrrrr5,,),rI 55Zrrrrrrr<r>r]rVgrnrV rHrV\rVrg_rOcrVrOrcr^krZrghr^irnr

e =Q#`$( Q#a$=5<)

N]ZgZ[dgZ * ^hXdci^cjdjh Vi m'

M^cXZ ` @F ^hVgW^igVgn'N^hXdci^cjdjh dc B &

!C", MjeedhZ * VcY \ VgZXdci^cjdjh bVee^c\h d[ F ^cid ?DU&l]ZgZ NVcY \ VgZ

YZ[^cZYWnQ#`$6#Q,#F$' SP`$' ' V#`$$ VcY

R#F$6#R,#`$' Q, "^#$&&&&&g'RV#`$$ l^i] ^^'S'))))g'*V4 Rd'R-'!"'RV VgZ gZVa

kVajZY [jcXi^dch YZ[^cZYdc F )

M^cXZNVcY QVgZXdci^cjdjh dc B $Wn#V$'ZVX] P ^hXdci^cjdjh dc B

VcY ZVX] RU^hXdci^cjdjh dc F) N]Zc WnN]ZdgZb ,,)-)1' NQ&RUVcY NQRUVgZ

Xdci^cjdjh dc F [dg )#%%"'#%%"( $$ M^cXZ #Q&R$#`$6

##)=T&RO#`$'#S&R-$#F$' ))))'#TV&RV$#Fh$ [dg Vaa F<F' Wn #V$' Q&R ^h

V

Xdci^cjdjh dc F) M^cXZSOR^hXdci^cjdjh dc F [dg V4E5S5V ' lZ ]VkZ )? S OR^h
+7+

Xdci^cjdjh dc <6!VcY ]ZcXZ Qg\ ^hXdci^cjdjh dc B &

%%#&#+1QBILHD, @kZgnedancdb^Va l^i] XdbeaZmXdZ[[^X^Zcih^hXdci^cjdjh Vi(ZkZgn ed^ci d[ K55

Adg' aZi Z#`$6LY &L, ` & g&LX`! l]ZgZ LY' Ld' g'LX VgZXdbeaZm cjbWZgh)

>dch^YZg X-=-b K5 Vh V [jcXi^dc)

?Z[^cZ >3K5r K5 Vh > #`$ 7 ` [dg Vaà > f5 ) N]Zc 7^hXdci^cjdjh Vi ZkZgn ed^ci d[ K5[dg ^[

>8C ^h\^kZc' iV`^c\ ^07>& [dg Vaà >6< l^i] Y5W`(LW5^0 lZ ]VkZ

=="^# %= #L$+7 7^%LW6 ^07 >( 74498 ^hXdci^cjdjh)

e,-#`$6=#`$ WP`$6`- ^hXdci^cjdjh)

=X#`$7 `! ^hXdci^cjdjh)

4ÔhZVhn id kZg^[ni]Vi ZkZgn XdchiVci [jcXi^dc ^hXdci^cjdjh)



N]ZgZ[dgZ ,+ #̀ $ 7 td

PS#F$6LWF 7 LVV#`$

S#`$6L-`- 7 L-W- #`$

=X#`$6LX `! 7 LX7 #`$ VgZVaaXdci^cjdjh dc 7>)

CZcXZ ,+ #`$&PS#`$& &=X#`$ 7 Z #`$ ^hXdci^cjdjh dc 7>) 5

N]jh ZkZgn edancdb^Va^hV Xdci^cdjh [jcXi^dc)

,,)-)4 ?Z[^cai^dc 5MjeedhZ =39 e : ^hV bVee^c\ l]ZgZ 9 VcY : VgZVcn ild hZih) AdgVcn

DN9'Q#D$6c*#`$W`<DdT] XVaaZYi]Z ^bV\Z d[ @ jcYZg Q) Adg Vcn EN:' i]Z hZi

`^ @9=7"^# @Ed ^hXVaaZYi]Z ^ckZghZ ^bV\Z d[ E jcYr 7VcY ^hYZcdiZY Wn ,(, #E$)N]Vi

^h,(, #E$6c` > 9=U#F$< Ed)

,,)-),+ N]ZdgZb5 MjeedhZ Q39 e : ^hV bVee^c\) N]Zc [dg ZkZgn hZi E X : '

Jgdd[5 #^$>dch^YZg ^ > N%?#EN$789 B > 9 VcY 7"^# > A;

D^^$MjeedhZ \ > T"N%)"A## 7 cQ#`$* ` > _(D"A#a&



$

rXrZrcrigZr[drgr?r^rhirVcruXrZ @;5YjrXrVri^drcrrrrr5,,),--Errrrrrr5,<r>r]rVg^nVrHVr\rVrg_OrcrVEOrcr^PrZgr"Mr^iS

33337^6*#`Y$[dg hdbZ `Y<9 l^i] =#FA$< A

----1) > A &

(++(,(++ N]ZdgZb5 : bVee^c\ 7d[ V bZig^XheVXZ "B$ L,$ ^cid V bZig^XheVXZ "C$L-$ ^hXdci^cdjh

dc F ^[VcY dcan ^[ ,(, #E$̂ hdeZc ^c F [dg ZkZgndeZc hZi E ^c G )

AO] E WZVc deZc hZi ^c G)

:gdd[5 FZi =3F ((8G WZV bVee^c\)

MjeedhZ 7^hXdci^cjdjh dc T)

) Hdl lZ l^aah]dl i]Vi P_3 !7ed^ci ^c ,(, #E$^hVc ^ciZg^dged^ci d[ ^i)

d(Zi `<Q(=#E$) N6!"Z! Q#F$<E) M^cXZ E ^hVc deZc hZi ^c G' i]ZgZ Zm^hih>8C hjX]

i]Vi @<#=#`$$e E ) r^c>["  ^h Xdci^cjdjh dc F' = ^hXdci^cjdjh Vi m) N]Zc i]ZgZ Zm^hihV

(1( hjX] i]Vi L-#*#6$)"*#G$$5< l]ZcZkZg L,#b'`$50) N]^h ^bea^Zh =#H$<@<#*#`$$ '

l]ZcZkZg b<@ M#`$) N]ci ^h' N#b$@A l]ZcZkZg b<@ ] #F$ N]Vi ^h D @)'+ "A# l]ZcZkZg

D <@N0"^# VcY ]ZcXZ @^"e$ \( +'+#E$

)")̀ ^hVc ^ciZg^dged^ci d[ )'+ #g($) CZcXZ )'+ "A# ^hdeZc ^c B &

N]jh i]ZgZ Zm^hihL 9 + hjX] i]Vi ` @: ] #`$N*() "A# &

N]jh )'+ FA#^hdeZc ^c B l]ZcZkZg E ^hdeZc ^c C &

>dckZghZan hjeedhZ i]Vi )'+ #E$ ^hdeZc ^c F [dg ZkZgn deZc hZi E ^c G)

Hdl lZ l^aah]dl i]Vi 7^hXdci^cjdjh Vi ZkZgn ed^ci d[ F )

FZi B<F VcY aZi >8C Hdl #F!5"'"<## ^h Vc deZc hZi ^c G) ;a djg hjeedh^i^dc'



((7 <cVanh^h $ cS #F) A) >)dc GZig^X EI 5"&c

U(W#@<#*#Z$$$ ^hVc deZc hZi ^c F VcY Z<*(=#@<#Q#Z$$$) N]Zc i]ZgZ Zm^hih19+ hjX]

i]Vi @Y#Z$ e ?'?#@<#*#Z $$$)N]^h ^bea^Zh>#@Y #Z$$ 765 @<#>#Z$$) N]Vi ^h'^[N+#`'Z $71'

i]Zc L- #Q#`$'Q#Z$$5<) N]^h h]dlh i]Vi[ ^hXdci^cjdjh Vi Z) M^cXZ Z @B ^hVgW^igVgn'Q ^h

Xdci^cjdjh dc B &

N]jh * ^hXdci^cjdjh dc F ^[VcY dcan^[ )'+ "A# ^hdeZc ^c F l]ZcZkZg A ^hdeZr ^c F )

,,)-),- /KMKHHBMR,< bVee^c\ d[ V bZig^X heVXZ F ^cid V bZig^X heVXZ G ^hXdci^cjdjh ^[VcY

dcan^[ )'+ "A# ^hXadhZY^c B [dg ZkZgn XadhZYhZi A ^c C &

:MKKE, FZi Q3B b C WZV [jcXi^dc) FZi A WZVcn XadhZYhZi ^c C &>dch^YZg 7̂ hXdci^cjdjh dc

B ^[VcY dcan ^[ )'+ "]N$ ^hdeZc ^c B #WnN]ZdgZb ,,)-),,$ ^[VcY dcan ^[ #,() "A#g^hdeZc ^c

B "c&&&g,"]N$ 7 #)\T#H$[$̂ [ VcY dcan^[+'+"A# ^hXadhZŶ c B

N]jh N̂hXdci^cjdjh dc F ^[VcY dcan^[?'?"A# ^hXadhZŶ c F [dg ZkZgn XadhZYhZi E ^c G)

,,)-),. :MKCHDI, D[N^hV Xdci^cjdjh bVee^c\ d[ V bZig^X heVXZ F ^cid V bZig^X heVXZ G'

egdkZ i]Vi N"<$ e N"5# [dg Vcn hjWhZi < d[ F )

=KHPOGKJ,MjeedhZ N^hV Xdci^cjdjh bVee^c\ d[ V bZig^X heVXZ F ^cid V bZig^X heVXZ G VcY

< 765F) Hdl 7#<$ ^hV XadhZYhjWhZi d[ G XdciV^c^c\ N"7V&M^cXZN^hXdci^cjdjh dc F ' Wn

XdgdaaVgn,,)-),-' )'+ #)"5## ^hV XadhZYhZi ^c B VcY )\)4 M44c4#'+#)"5# #&M^cXZ5! ^hi]Z hbVaaZhi

XadhZYhZi XdciV^c^c\ <' lZ ]VkZ 5b'%T #Q#<h$) FSVVÊ!6" ca^ZhQ#<$e Q#<$) N]jh [dg Vcn hjW

hZi < d[ F ' N"<$ MN"5# &

,,)-),/ :MKCHDI, FZi 7WZV Xdci^cjdjh gZVa[jcXi^dc dc V bZig^X heVXZ B& FZi T "N##i]Z oZgd

hZi d[ U$MP^SP]P^YQLWWB<F Vi l]^X] Q#Z$6A) JgdkZ i]Vi H#Q$T]NWY]PO)

=KHPOGKJ, B^kZc i]Vi N ^h V Xdci^cjdjh gZVa [jcXi^dc dc V bZig^X heVXZ U5"VcY

H#Q$6cZ > F * Q#Z $7Cb(



XZcigZidg ^E^hiVcXZ@YjXVi^dc ++(+. <X]VgnVHV\Vg_jcV Oc^kZgh^in

>aV^b 5 D")# ^hV XadhZYhZi'

FZi a WZV a^b^ied^ci d[ T #,$ ^c F ) N]Zc WnV `cdlc i]ZdgZb' i]ZgZ Zm^hihV hZfjZcXZ

c`Xd d[ ed^cih ^c T #,$hjX] i]Vi `X e a) M^cXZ, ^hXdci^cjdjh' WnN]ZdgZb ++(+(.&VcY N]ZdgZb

++(,(.& lZ ]VkZ , #`X$ XdckZg\Zh id ,#G$) N]^h ^bea^ZhQ#G$6WTeQ#`X$7* #(&"̀X @T #,$[dg

VaaV# VcY ]ZcXZ G @T #Q$) N]^h h]dlh i]Vi T #,$ ^hV XadhZYhZi ^c F )

++(,(+/ )JgdWaZb 5 FZi , VcY Q WZXdci^cjdjh bVee^]\h d[ V bZig^X heVXZ)R ^cid V bZig^X

heVXZ G VcY aZi< WZV YZchZ hjWhZi d[ F ) JgdkZ i]Vi +#<$ ^hYZchZ ^c U#F$) D[Q"X#7 N`X#

[dg VaaZ P5$ egdkZ i]Vi Q#Z$7 R#Z$[dg VaaZ @B #Dcdi]Zg ldgYh' V Xdci^cjdjh bVee^c\ ^h

YZiZgb^cZY Wn^ihkVajZh dc V YZchZ hjWhZi d[ ^ihYdbV^c$)

Mdaji^dc5 B^kZc i]Vi RVcY Q VgZXdci^cjdjh bVee^c\h d[ V bZig^X heVXZ F ^cid V bZig^XheVXZ
J

G VcY < ^hV YZchZ hjWhZi d[ F )

>aV^b5 U#<$ ^hYZchZ ^c U#F$) N]Vi^h' =#<$6*#F$) >aZVganQ#<$e*#F$)
r

FZi G @R#F$ ) D[G @R"5# $i]Zc a @7#<U )

MjeedhZ C [@7"5# ),c i]^h XVhZlZ l^aah]dl i]Vi _ ^hV a^b^ied^ci d[ R"5# &
 )p ')*

M^cXZG@U#Q$' a6 U#`$ [dg hdbZ ` <F) N]Zc ` M&5$
)

M^cXZ < ^h6YZchZ^c F' ` ^h(V a^b^ied^ci d[ <) N]Zc WnV "`cdlc gZhjai' i]ZgZ Zm^hih)V
) r

hZfjZcXZ c`Xd d[ ed^cih ^c 5 hjZa^ag(5i]Vic`Xd XdckZg\Zh id mM^cXZ R"^hXdci^cjdjh VcY

c`Xd XdckZg\Zh m' WnV `cdlc gZhjai' `N"̀X$d XdckZg\Zh id U#`$ ) Hdl c=#`"X$d^hV hZfjZcXZ

d[ ed^cih ^c +#<$ hjX] i]Vi c=#`X$d XdckZg\Zh id _& N]^h ^bea^Zh G > =P<$ ) N]^h h]dlh i]Vi

=#F$ e U#<$ VcY ]ZcXZ U#<$ 7 U#F$)

MjeedhZ U#Z$6R#Z$ [dg VaaZ<<'

Hdl lZ l^aah]dl i]Vi U#`$6R#`$ [dg VaaF<F)

FZi ^ <F) M^cXZ< ^hYZchZ ^c'F' i]ZgZ Zm^hihV hZfjZcXZ `^Xd WNed^cih ^c < hjX] i]Vi



c`Xd XdckZg\Zh id m' M^cXZ U VcY Q VgZXdci^cjdjh dc F' lZ ]VkZ cU#̀X$d XdckZg\Zh id

U#`$ VcY JR#`X$d XdckZg\Zh id R#`$) >dch^YZg Q#`$6WTeQ#`X$6WTeR#`X$6R#`$

&&!&R"̀ $ 7 O"`$ [dg Vaà <F)

%%#' =162 -==1==718> ;?1=>498=

++(-(+ 4Q]Zc Yd ndj hVn i]Vi V [jcXi^dc R[gdb V bZig^XheVXZ ^cid V bZig^XheVXZ^hXdci^cjdjh:

++(-(, 4M]dl i]Vi i]Z [jcXi^dc U3?Dc ?DYZ[^cZY WnN"̀ $7 ` &- [dg Vaà @aL ^hXdci^cjdjh Vi

`6-)

&++(-(- 4FZi ) WZV Xdci^cjdjh gZVa[jcXi^dc dc V bZig^X heVXZ B& FZi T "7#WZi]Z hZi d[ Va

B @F Vi l]^X] U#Z $8+) M]dl i]Vi H#U$ ^hXadhZY)

%%#( 79016 1A-748->498 ;?1=>498=

++(.(+4 D[#F'OO VcY #G'O-$ VgZbZig^X heVXZhVcY <N444'FVcY)^[) bVeh < ^cid G VcY ZT]

V a^b^ied^ci d[ < ' i]Zc h]dl i]Vi VSWN#`$ 7 [ ^[VcY dcan ^[ VSWU#BX$7 [ [dg ZkZgn
`eZ XcYY

hZfjZcXZ cBXd ^c < hjX] i]Vi BX 14B [dg VaaVIVL VSWBX 7 B )
XcYY

++(.(,4 MjeedhZ F' G VcY T VgZbZig^X heVXZh VcY RbVeh F ^cid G VcY Q bVeh G ^cid

T VcY P ^hi]Z bVee^c\ d[ F ^cid T YZ[^cZYWnP" `$ 7 R#U#̀$$ [dg Vaà <F) D[U ^h

Xdci^cjdjh dc F VcY \ ^h Xdci^cjdjh dc G' i]Zc h]dl i]Vi S ^hXdci^cjdjh [gdb

BQV\WD&

++*.(-4 M]dl i]Vi V bVee^c\ Nd[ V bZig^XheVXZ F ^cid V bZig^XheVXZ G ^hXdci^cjdjh dc F

^[VcY dcan ^[ +'+#E$ ^hdeZc ^c F [dg ZkZgndeZc hZi E ^c G
$

++(.(.4 FZi UVcY \ WZXdci^cjdjh bVee^c\h d[ V bZig^X heVXZ F ^cid V bZig^X heVXZ G VcY



>ZcigZ [dg ?^hiVcXZ @YjXVi^dc ++(+0 <X]VgnV HV\Vg_jcV Oc^kZgh^in

aZi 5 WZV YZchZ hjWhZi d[ F ) JgdkZ i]Vi Q"5# ^hYZchZ ^c Q#F$ ) D[R#Z$7 Q#Z$ [dg

VaaX55$ i]Zc egdkZ i]Vi R#Z$6Q#Z$ NWZITTZ<F)

%%#)1A1</4=1=

,,)0), 5MjeedhZ N^hV gZVa[jcXi^dc YZ[^cZYdc ?Dl]^X] hVi^h[^ZhWeYEN"` &P#%N"̀ ( P#G7 +

[dg ZkZgn ` @?D ( ?dZh i]^h ^bean i]Vi N^hXdci^cjdjh:

,,)0)- 5D[N^hV gZ5a Xdci^cjdjh [jcXi^dc YZ[^cZY dc V XadhZYhZi 5 M?D( JgdkZ i]Vi i]ZgZ Zm^hi

Xdci^cjdjh gZVa[jcXi^dch \ dc ?DhjX] i]Vi \ #`$ 7 N"̀$ [dg Vaà @< )

%%#*-8=@1<= >9 =39<> -8=@1< ;?1=>498=

Adg,,).), hZZ YZ[^c^i^dc,,)-),

Adg,,).)-' hZZ ZmVbeaZ ,,)-).

Adg ,,).).' hZZ egdWaZb,,)-),/

<121<18/1 .995 ,

Jg^cX^eaZhd[ GVi]ZbVi^XVa <cVanh^h' N]^gY @Y^i^dc'GX BgVl ( C^aaDciZgcVi^dcVa@Y^i^dch5
QVaiZgLjY^c

\'" FZhhdcQg^iZg5

4Z&A&?IUJI[Q]I >IW



4BLLIH " %&

-76<26=2<@! -758+-<6/;;

+6. -766/-</.6/;;

%&#$ 26<:7.=-<276

Ddj^_i b[iied j^[ X[^Wl_ekh e\ Yedj_dkeki \kdYj_edi m^[d j^[o Wh[Z[\_d[Z ed YecfWYj i[ji

ehYedd[Yj[Z i[ji _i Z_iYkii[Z* Dj_i fhel[Z j^Wj _\P_i WYedj_dkeki cWff_d] e\ WYecqWYj c[jh_Y

ifWY[ K _dje5_c[jh_YifWY[ L' j^[d P#K$ _i YecfWYj* Dĵ Wi WbieX[[d fhel[Z j^Wj WYedj_dkeki

- ) - cWff_d] e\ WYecfWYj c[jh_Y ifWY[ edje Wc[jh_Y ifWY[ _i W^ec[cehf^_ic* Akhj^[h j^[
kd_\ehc Yedj_dk_joe\ W\kdYj_ed \hec Wc[jh_Y ifWY[ _dje Wdej^[h c[jh_Y iWfY[ _i Z[\_d[Z* Dj_i Wbie
fhel[Z j^Wj WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ _dje Wc[jh_Y ifWY[ _i kd_\ehcbo
Yedj_dkeki* Akhj^[h _j_i fhel[Z j^Wj Yedj_dkeki _cW][ e\ WYYed[Yj[Z i[j _i Yedd[Yj[Z*

%&#%-76<26=2<@ +6. -758+-<6/;; *

-.*-*- ?[\_d_j_ed6 ; cWff_d] Pe\ Wc[jh_Y ifWY[ F _dje @DV_i iW_Zje X[ XekdZ[Z _\j^[h[ [n_iqi

Wh[WbdkcX[h < ikY^ j^Wj DD#h"9%--.< \eh Wbbh <K) m

M^Wj_i V4F b ca _i XekdZ[Z _\j^[ _cW][ V !F" _i WXekdZ[Z i[j _dca

-.*-*. M^[eh[c6 Lkffei[ P_i WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ F _dje W

c[jh_Y ifWY[ G &M^[d P!F" _i YecfWYj*

Jhee\6 Lkffei[ Kp _i WYecfWYj c[jh_Y ifWY[ WdZ V4K m L _i WYedj_dkeki cWff_d]* F[j

kJQl (- X[ Wdef[d Yel[h e\ P#K$ _d HC* M^[d P#K$cIJQ) L_dY[ P_i Yedj_dkeki ed K
7/ $ 7/H

WdZ JQ _i ef[d _d L \eh [WY^ Q@q ( j^[ _dl[hi[ _cW][ b"#JQ$_i ef[d _d K \eh [WY^ Q@q *

<bie _j_i Yb[Whj^Wj K ON ,(, #JQ$"M^_i _cfb_[i j^Wj b-)- #JQ$l _i Wdef[d Yel[h \eh K )
QUR4 ) W@2

^
L_dY[ F _i YecfWYj( j^[h[ [n_iji WD(K*$e&&&&$K^=d ikY^ j^Wj K Y N Z(\#JQ)$) M^_i _cfb_[i

T8@ 9



H8H:H@HDB:H;EHBH.H>HHH7@H8H: /H9EH8H7HD>AH@3/HHHH)%&$&&HHHHHHHH%,H-H=7HBHF7H2I7H<H7BH?4H@H7H4H@H>5H:BHC>HDFH

^
\#K$m N JKS&M^[h[\eh[ \#K$ _i YecfWYj*

-9- *

M^_i j^[eh[c YWd Wbie X[ ijWj[Z Wi !M^[ _cW][ e\ W YecfWYj c[jh_Y ifWY[ kdZ[h W
+ +

Yedj_dkeki cWff_d] _i WYecfWYj c[jh_Y ifWY[ Ih j^[ Yedj_dkeki _cW][ e\ WYecfWYj c[jh_Y
ifWY[ _i YecfWYj!* *

-.*-*/ M^[eh[c6 D\- _i WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ K _dje WU$ j^[d

- !F" _i Ybei[Z WdZXekdZ[Z* M^ki( - _i XekdZ[Z*

Jhee\6 Lkffei[ - _i WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ K _dje WU&M^[d Xo

j^[eh[c -.*-*.( - !F" _i WYecfWYj ikX i[j e\ ca *L_dY[ [l[ho YecfWYj ikXi[j e\ cq _i Ybei[Z

WdZXekdZ[Z( -!F" _iYbei[Z WdZXekdZ[Z*

Z
M^_i _cfb_[i j^[h[ [n_iji Wh[WbdkcX[h < ikY^ j^Wj -- #h%D)667(G\eh Wbbh <K) M^[h[\eh[

- _i XekdZ[Z*

-.*-*0 >ehebbWho6D\K _i WYecfWYj c[jh_Y ifWY[ WdZ- _i WYedj_dkeki h[WblWbk[Z \kdYj_ed ed

F $j^[d -!F" _i XekdZ[Z*

B 8 ikf -#`$' W 8 TYR-#`$) M^[d j^[h[ [n_ij fe_dji `' a = K ikY^ j^Wj P#`$ 7B WdZ
E<K E<K

Jhee\6 MWa_d][ 8 - ( j^[ YehebbWho\ebbemi*

-.*-*1 M^[eh[c 6Lkfeei[ - _i WYedj_dkeki h[Wb\kdYj_ed ed WYecfWYj c[jh_Y ifWY[ K WdZ

\#a$7])

Jhee\6 F[j K X[ WYecfWYj c[jh_Y ifWY[ WdZ- X[ WYedj_dkeki h[Wb\kdYj_ed ed Kp) M^[d Xo

j^[eh[c -.*-*/( -!F" _i Ybei[Z WdZXekdZ[Z* L_dY[ -!F" _i XekdZ[Z( m[ ^Wl[ ikf P!^" WdZ

TYR-!^" [n_ij _d c* L_dY[ P!F" _i Ybei[Z _d c( Xo Wademd j^[eh[c( ikf P!F"5 P!F" WdZ

Y^V\#K$<\#K$) M^_i _cfb_[i ce`Z#h$7Z#`$ WdZ TYRZ#h$7V#a$ \eh iec[ `'a<K)
K<K K<K

M^ki j^[h[ [n_ij `' a @K ikY^ j^Wj B 9P#`$ WdZ ] 9P!a$) "

-.*-*2 Hej[6 M^[ dejWj_ed_dj^[ WXel[ j^[eh[c c[Wdi j^Wj < _i j^[ b[Wij kff[h XekdZ e\ j^[ i[j

e\ WbbdkcX[hi -#`$ ' m^[h[ ` hWd][i el[h K WdZj^Wj ] _i j^[ ]h[Wj[ij bem[hXekdZ e\ j^_i i[j

e\ dkcX[hi*



))5 ;YMWa]T]% qD $ <* <* " <ZYYQO^QPYQ]E%66)

-.*-*3 Hej[ 6M^[ YedYbki_ed _dj^[ WXel[ j^[eh[c cWo Wbie X[ ijWj[Z Wi \ebbemi*M^[h[ [n_ij

fe_dji ` WdZa _d F ikY^ j^Wj + #a$4455* #h$4455* #`$ \eh Wbbh @Q( j^Wj _i( + WjjW_di_ji cWn_ckc

$Wj̀ $ WdZc_d_ckc $Wja$ )

-.*-*4 M^[eh[c6 Lkffei[ + _i WYedj_dkeki -)- cWff_d]# e\ WYecfWYj c[jh_Y ifWY[ F edje

Wc[jh_Y ifWY[ R*M^[dj^[_dl[hi[cWff_d] +)- Z[\_d[Z ed GL_ V(?#V#h$$7h #K<K$ _iW

Yedj_dkeki cWff_d] e\ L edje K )

Jhee\6 Lkffei[ + _i WYedj_dkeki -)- cWff_d] e\ WYecfWYj c[jh_Y ifWY[ K edje Wc[jh_Y

ifWY[ G &Mei^em +)- _i Yedj_dkeki( Xo j^[eh[c --*.*--( _j_i [dek]^ _\m[ i^em j^Wj + !E" _i

ef[d _dL \eh [l[ho ef[d i[j O_d K ) F[j J X[ Wdoef[d i[j _d K ) M^[d f4 _i WYbei[Z ikXi[j

e\ F &L_dY[ [l[ho Ybei[Z ikXi[j e\ WYecfWYj c[jh_Y ifWY[ _i YecfWYj( m[ ^Wl[ ES _i WYecfWYj

ikXi[j e\ K) L_dY[ b_i Yedj_dkeki ed K' Xoj^[eh[c -.*-*.( *#fS$ _i W)YecfWYj ikXi[j e\ L)

L_dY[ [l[ho YecfWYj ikXi[j e\ Wc[jh_Y ifWY[ _i Ybei[Z( m[ ^Wl[ + !]S$ _i Ybei[Z _d G &L_dY[ +

_i -)- WdZedje( *#J$7#*#fS$V) M^_i _cfb_[i '!E" _i ef[d _d L) M^ki +)- _i Yedj_dkeki*

-.*-*5 ?[\_d_j_ed6 < ed[ ) ed[( edje \kdYj_ed + e\ Wc[jh_Y ifWY[ K edje Wc[jh_Y ifWY[ L _i

iW_Zje X[ W^ec[cehf^_ic _\Xej^ + WdZ+)- Wh[Yedj_dkeki*

-.*-*-, Hej[6 =o j^[eh[c -.*-*4( Wed[)ed[( edje Yedj_dkeki \kdYj_ed Ped WYecfWYj c[jh_Y

ifWY[ _i WbmWoiW^ec[cehf^_ic*

-.*-*-- ?[\_d_j_ed6 F[j PX[ WcWff_d] e\W c[jh_Y ifWY[ !F$N\$ _dje Wc[jh_Y ifWY[ !G$N-$)

P[ iWo j^Wj + _i kd_\ehcbo Yedj_dkeki ed K _\\eh [l[ho =9 , j^[h[ [n_iji W 9S1, ikY^ j^Wj

N-#V#`$' V#a$$6< \eh Wbb̀ WdZ a _d K \ehm^_Y^ N,#`'a$63)

>edi_Z[h O?#h$ P!_") 8 )*^%*_V 8 *9^&%ob8 .t4
@

8.f)8 =
.

-.*-*-. @nWcfb[6 ?[\_d[ dTWW*d TWW*Wi + $h$8 -h \ehWbbh @TWW**M^[d + _i kd_\ehcboYedj_dkeki*

@
Aeh(b[j =9C* MWa[ (0%&Lkffei[ ^$_5SVV&ikY^ j^Wj Dn)ob84*$ &



>[djh[ \eh ?_ijWdY[ @ZkYWj_ed -.*0 <Y^WhoWHW]Wh`kdWNd_l[hi_jo

019P!^"%T!_"9/5 m^[d[l[h 9^%_V/Y ))Z _i Yedj_dkeki*

-.*-*-/ 6IMB* @l[ho kd_\ehcbo Yedj_dkeki \kdYj_ed _i Yedj_dkeki Xkj j^[ Yedl[hi[ d[[Z dej X[
jhk[*

Aeh(ikffei[ 9_i Wkd_\ehcbo Yedj_dkeki \kdYj_ed \hec Wc[jh_Y ifWY[ !F$ Na" _dje W

c[jh_Y ifWY[ #L'T-$)

F[j =9C* L_dY[ T _i kd_\ehcbo #Yedj_dkeki ed K' j^[h[ [n_iji W +8+ ikY^ j^Wj

T- !'!^"$ :!G""/5 m^[d[l[h P-!^$_"/Y &%%%%%%%%%%%%$-%

F[j h <K) F[j L = K ikY^ j^Wj Tl #h'i $6+)M^#[dXo $-%(T- #*#h$'*#L$ %7=*M^[h[\eh[

9_i Yedj_dkeki Wj n * L_dY[ h @F _i WhX_jhWho(m[ ^Wl[ 9_i Yedj_dkeki ed F& M^ki [l[ho

kd_\ehcboYedj_dkeki \kdYj_ed _i Yedj_dkeki*

Dd][d[hWb j^[ Yedl[hi[ _i dej jhk[* Aeh(Yedi_Z[h j^[ \ebbem_d][nWcfb[*

- #
?[\_d[ :-!>$V"%%%#9AWi ?#h$7m \eh Wbb̀=$C(W%*A_hijm[ i^em j^Wj ? _i Yedj_dkeki*

@^*
F[j =9C WdZ `=$C(W%*>^eei[ W+8+ ikY^ j^Wj +6(,((

'=G

.
=G $ % . .>edi_Z[h ( 7)) =D W'= K 7 =G =D 7= h (D<K
W'*QK

"#! +7 ( 8@##q) (" F 7 8 @ ))))))))))) $-%
& ^!^%Y"

Lkffei[ G5!>$V" ikY^ j^Wj @`)aW7Z*M^[d ^%Y/_/^#Y&

- - -
7 %$% 8) 8)) )))))))))))))$.%

^#Y L O%\

D D - - _%^ 9_%^V +
>edi_Z[h Z#h$(*#L$ 8 ) ) ) 8 ) 8 )) 8)

h L hi hi hi



/ hkh(3$ 7= $Xo$-%WdZ$.%%*

M^_i i^emi j^Wj + _i Yedj_dkeki Wj h WdZ^[dY[ + _i Yedj_dkeki ed $,(-%*

Hem m[ m_bbi^em j^Wj ) _i dej kd_\ehcbo Yedj_dkeki ed $,( -%*

D\feii_Xb[ ikffei[ j^Wj ) _i kd_\ehcboYedj_dkeki ed $,(-%*

M^[d \eh @8 @(j^[h[ [n_iji 49 , ikY^ j^Wj

9'! ^"%V!_"9/) m^[d[l[h 9^%_V/Y %%%%%%%%%%%d-%

-
L_dY[ (1 ,( j^[h[ [n_iji Wfei_j_l[ _dj[][h = ikY^ j^Wj = /( &>edi_Z[h

- - - -)))) 8 8)84
= =#9 =!=#9" =

- - # - -
Hem ) ))@ $,-% ikY^ j^Wj ))) 84*

= =#9$  = =#9

b #-% $- EM^[dXo$-%( + C (* =#V 6,

9: DH) #C ' -%+8 - d -)--7- 9: - 8 - ( MYedjhWZ_Y\_ed*

Le(  _i dej kd_\ehcbo Yedj_dkeki*

M^ki ) _i WYedj_dkeki \kdYj_ed Xkj dej kd_\ehcboYedj_dkeki*

-.*-*-0 M^[eh[c6 F[j ) X[ WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ !F$Na" _dje W

c[jh_Y ifWY[ #L'T-$) M^[d P_i kd_\ehcbo Yedj_dkeki ed K)

Jhee\6 B_l[d j^Wj P_i WYedj_dkeki cWff_d] e\ WYecfWYj c[jh_Y ifWY[ K _djeWc[jh_Y ifWY[ L )

F[j @9 I* L_dY[ ) _i Yedj_dkeki ed K ' \eh [WY^ Z @F j^[h[ [n_iji Wfei_j_l[ dkcX[h ( Z

ikY^ j^Wj dd F m_j^ Na!Z$a$7 ,` _cfb_[i j^Wj N- !'!Z"$ ?#a$$6m)



qYq[qdjqh[q\q,6>h66 ?q_iqjWqdq>[q@qZqNqYWqj_qedqqqqq6--.*2qqqqqqq]6q<>q^qWqhoqW qHqW]qWqh`qkdqWENqdq_Oq[hqi_qjoq

Ph_j[ EZ0`@5FTN)#E'a$6Ddl)HXU^ EZ _i Wd[_]^Xekh^eeZ e\ ` WdZ^[dY[ Wdef[d

ikXi[j e\ K)

Hem [.P+9 `EZ ' ? 5Fa _i WYbWii e\ ef[d i[ji _d F &Dj_i Yb[Whj^Wj h7\3_iWdef[d Yel[h \eh

^
(K) L_dY[ K _i YecfWYj( j^[h[ [n_iji ERE-"pp'E^ @K ikY^ j^Wj K m F EZ&%%%%%$-%

T8W 9

MWa[+ 8 d XTYkD + )m)))) + l )M^[d +8 , *. E?" E-" ' E^

Hem b[j `' a< K X[ ikY^ j^Wj Na#`' a$6_ )=o $-%(j^[h[ [n_iji Wd_dj[][h ] m_j^ \40]40^

ikY^ j^Wj E @J`]) M^_i _cfb_[i T) #E'E]$6
+

m] )<bie Zb#a'E]$mT\ #`' a$&T\ #E'E]$

_ )'
6+& m] 40+E]) M^[d T-#V#`$' V#E]$$ 8 3#TWdZ T-#V#a$'V#E]$$62"Y)

>edi_Z[h T-#V#`$' V#a$$40T-#V#`$' V#E]$$&T-#V#E]$' V#a$$

6Lj ' Lj 8 =* 9: T- #V#`$'V#a$$6<)

M^_i i^emi j^Wj P_i kd_\ehcbo Yedj_dkeki ed F &

-.*-*-1 M^[eh[c6 F[j < X[ Wded)YecfWYj i[j _dc* M^[d $W%j^[h[ [n_iji WYedj_dkeki \kdYj_ed

ed 5 m^_Y^ _i dej XekdZ[Z*

$X%j^[h[ [n_iji WYedj_dkeki WdZXekdZ[Z \kdYj_ed ed 5 m^_Y^ ^Wi de cWn_ckc*

D\(_dWZZ_j_ed(5 _i XekdZ[Z( j^[d

$Y%j^[h[ [n_iji WYedj_dkeki \kdYj_ed ed < m^_Y^ _i dej kd_\ehcbo Yedj_dkeki*
+

Jhee\6 B_l[d j^Wj < _i Wded)YecfWYj ikXi[j e\ c* L_dY[ < _i Wded)YecfWYj ikXi[j e\ c (j^[d

[_j^[h < _i XekdZ[Z WdZ< _i dej Ybei[Z eh < _i Ybei[Z WdZ< _i dej XekdZ[Z eh < _i dej Ybei[Z
WdZdej XekdZ[Z*

>Wi[ $_%6Lkffei[ 5 _i XekdZ[ZWdZ 5 _i dej Ybei[Z* L_dY[ 5 _i dej Ybei[Z( j^[h[ [n_iji Wfe_djt

FY @c* ikY^ j^Wj FY _i Wb_c_jfe_dj e\ < WdZ FY m<)

-
?[\_d[ V4< d@D Wi P!^"0%%\ehWbbF5 <)

h(h_



M^[d P_i Yedj_dkeki ed <)

Hem m[ m_bbi^em j^Wj P_i dej XekdZ[Z* M^Wj_i( P!5" _i dej XekdZ[Z* L_dY[ K_ _i Wb_c_j

fe_dj e\ <' j^[h[ [n_iji Wi[gk[dY[ kh^l e\ fe_dji _d< ikY^ j^Wj h^ m K_ Wi ^ m ,, * M^_i _cfb_[i

K^ ( K_m , Wi ^ m ,, WdZYedi[gk[djbo q ,, Wi ^ m ,, *

h^ (h_

-
F[j B : I* L_dY[ )) q ,, Wi h m ,,( j^[h[ [n_iji Wfei_j_l[ _dj[][h = ikY^ j^Wj
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(S S

8 Ifb l U) K%F(\( S&+F ZbR`RacZcZ__̂WOS(TQm

8 ( U) CVPAb'M E #A&\( S&+A ZbR`RacZcZ_ŶPHK&(XDq
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U^(Z([dgZkZgn edr^(i^"3"&ZcjbWZg < i]ZgZ XdggZhedcYhV edh^i^kZ^ciZ\Zg F #<$ hjX] i]Vi
h h + &2 '& "&( > ! (& O(2 "O!( " (" ' ("

AKc#K$' [ #K$*5 < l]ZcZkZg c , F #=$ VcY K < = (

#)!% =18-=6>

Ai^hXaZVgi]Vi ^[ dRcqXdckZg\Zh jc^[dgban id R dc = + i]Zc dRcqXdckZg\Zh id R ed^cil^hZ

dc =( @dlZkZg ed^cil^hZ XdckZgfZcXZ YdZh cdi ^beanjc^[dgb XdckZg\ZcXZ( DZi jh `ZZe ^cb^cY
((" ( (D "4'& +(" '( '( ( &(" '"

( i]Vi [dg hjWhiVci^X^Vi^c\ [V^ajgZd[ jc^[dgb XdckZg\ZcXZ d[ V UhrfjZcXZ dRcqid [ dc V hZi = lZ
(( ( ( r3( "((&"3r"v(((( 3r( ' r&(f( (" ( '"( ' '"' (

]VkZ id hZVgX] [dg VcY [^cY Vc =7 s hjX] i]Vi [dg ZkZgn edh^i^kZ ^ciZ\Zg C + i]ZgZ ^hV edh^i^kZ

^ciZ\Zg c C 7C hjX] i]Vi

[dg Vi aZVhidcZ B ^c =(

#&&1C-8;71 ,

<Z[^cZ RY#B$D B> dc J*&+L( L]Zc RY#*$6* VcY RY#+$6 + [dg ZkZgn c ,+( Kd

WUX[&#*$6 * VcY WUXR(&#+$6+(

+
A[5.K.* VcY L/O i]Zc n 7+ hd L'A 6'T7'D VcY

K ' '



;ZcigZ [dg <^hiVcXZ(=YjXVi^dc +1(. 9X]VgnV FV\Vg_jcV Mc^kZgh^in

+ !!! !!!! !!!!!!! !!!! !!!!!!!!!!!!! +

Z +

Y +t ( #$L]jh 9 5 c] 5= [dg Vaac o F =&B(

+ + +
A[=7 * c] 5= l]Zc c7 ] Z "L]jh ^[ F# <&a$ ^hVcn [^mZŶ ciZ\Zg7 ]= VcY c r F# <&I$ i]Zc

Y +a 5 c] 5= ([dg(Vaac ,"3C#=&a$(

L]^h ^bea^Zhi]Vi WU\YRY#B$6 >UXm! 6 * ^[ 6-B-<(

# ($ d
Z ^[ * f K .*

Og^iZ [ B 66
+ URB.)

^i ^hcdl XaZVgi]Vi dRYeXdckZg\Zh ed^cil^hZ id [ dc R*&+T( @dlZkZg i]Z XdckZg\ZcXZ ^h

cdi jc^[dgb WZXVjhZ ^[^i lZgZ i]ZgZ ldjaY Zm^hiV edh^i^kZ^ciZ\Zg F + XdggZhedcY^c\ id =6( ( hd
$ $

i]Vi VRY#K$' <#K$@5 ^[dg Vaac ,"3 ra VcY Vaa"70 R*&+T(OZ lg^iZ F [dg F r ( L]Zc

" $
,

)

>RC#K$'<#K$* 5 r RZ\ NWWK UYJ*&+L ! ) 5&



! 9""'99&969.49,*929*9 99999999999  9999999'-9+96931978959'979699999096/909"9)999

!

L]^h ^hV XdcigVY^Xi^dc(

L]^h XdcigVY^Xi^dĉ bea^Zhi]Vi hjX] V F 6 F+ XdggZhedcY^c\ id <6( (( YdZh cdi Zm^hi(
$ $

#)!' 1C-8;71,

c

[dg c r + [dg K = >E VcY hc #K$6 4 R@#K$(
C6+

>dg B+,A+*

&

K^cXZ *5 r 5">&WUX# + , >Y6*
>%a Y <%B



;ZcigZ [dg <^hiVcXZ=YjXVi^dc +1(0 9X]VgnV FV\Vg_jcV Mc^kZgh^in3(

;aZVganWUX]Y #*$6*(

d
Z URB 6 *

A[OZ YZ[^cZ [ Wn[ #B$ 6 (
+%B* >RB",A*

**"

i]Zc ARY#B$ 6 WUXFY #B$ 6 ;#B$ (
( Y6W Y

(?&

(GT_] i]Z hZg^ZhXdckZg\Zh ed^cil^hZ dc UWW(id [( OZ egdkZ irVi i]Z XdckZg\ZcXZ ^hcdi

jc^[dgb dc >E( KjeedhZ dc i]Z XdcigVgni]Vi i]Z XdckZg\ZcXZ ^h jc^[dgb dc >E( L]Zc d]Y #K$N

ldjaY XdckZg\Z jc^[dgban id [ dc UWW((L]Zc XdggZhedcY^c\ id = 6 f i]ZgZ ldjaY Zm^hiV edh^i^kZ
,

^ciZ\Zg C hjX] i]Vi [dg c ,33C (

( ( +

AceVgi^XjaVgl]Zc Y6 C VcY B+,A+*& hF #B$. FVcY Rda$6*(
#+%B*$

+ +
hd i]Vi F 5 '[dg VaaB+,A+* (

#+%B$ +

67 #+%B* $F 7 , [dg B+,A+*

( RA LT
67 3B</ , F '+ [dg VaaB+,A+* (



L]^h ^h^bedhh^WaZ(

1;C:; H>; :DCJ;F=;C:; ^hCDHIC?<DFBdc 38 (

OZ cdl egdkZ Vc VcVad\jZ d[ ;VjX]n"h \ZcZgVa eg^cX^eaZ[dg jc^[dgb XdckZg\ZcXZ(

#)!( ?FDJKDH, DZi dRYe Wr V hZfjZcXZ d[ [jcXi^dch YZ[^cZY dc =( L]Zc dRYe XdckZg\Zh

jc^[dgban id hdbZ [jcXi^dc YZ[^cZY dc < ^[VcY dcan^[Xdgg'ZhedcY^c\id ZkZgn edh^i^kZcjbWZg =

i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg F #=$ hjX] i]Vi !&"

[dg Vaaedh^i^kZ^ciZ\Zgh Y&UWWZVX] 4333F #<$ VcY VaaK < <

;KJJE #6u 3A[dRYeXdckZg\Zh jc^[dgban id [ dc < VcY = 7 * i]ZgZ XdggZhedcYhV edh^i^kZ^ciZfZg

F #<$ YZeZcY^c\ dc r hd i]Vi >RY#K$' [ #K$*5 r [dg Vaac , F #<$ VcY Vaar < < f

= =
5'%' 6 =

$ $
( "(!

;dckZghZan VhhjbZ i]Vi i]Z XdcY^i^dc]daYh(

L]Vi ^h[dg ZkZgn edh^i^kZcjbWZg =i]ZgZ XdggZhedcYhV edh^i^kZaciZfZgF #=$ (hjX] i]Vi
f^  4

[dg VaaY&UWWWdi] , F #<$ VcY VaaB = =

L]Zc !UR K < =" dRY#K$N ^hV hZfjZcXZ d[ cjbWZgh i]Vi hVi^h[^Zh;VjX]nh \ZcZgVa eg^cX^eaZ

[dg XdckZg\ZcXZ& Kd i]ZgZ Zm^hihV cjbWZg YZeZcY^c\ dc m[d l]^X] p[r#K$N XdckZg\Zh( OZ
(('''

YZcdiZ i]^h cjbWZg Wn [ #B$ Vh i]^h YZeZcYh dc m& ;aZVgtan[pB$ ^h jc^fjZan [^mZYl^i] m( Kd
((v(((

BD [ #B$YZ[^cZh V [jcXi^dc dc < hjX] i]Vi [ #K$6 WUXRY#K$!UR K = < f
( ! c
2

)

OZ h]dl i]Vi i]Z XdckZg\ZcXZ&^hjc^[dgb(

)



;ZcigZ [dg <^hiVcXZ=YjXVi^dc +1(2 9X]VgnV FV\Vg_jcV Mc^kZgh^in

K^cXZ R#K$6 WUXRY#K$&[dg ZkZgn edh^i^kZ^ciZ\Zg b

>R#a$'RX#K$*6 WUXWRY#K$'<B #K$AQ
c

Fdl aZi = 7* ( :n i]Z XdckZghZ ]nedi]Zh^h i]ZgZ XdggZhedcYh V edh^i^kZ ^ciZ\Zg C #=$

hjX] i]Vi

@ZcXZ WUX>RY#a$' RX#a$+5< [dg Vaaa < < VcY X o C #<$
c

67 >R#a$'RX#K$*O < [dg Vaaa<< VcY XfC#<$(

L]^h ^bea^Zhi]Vi dRbq XdckZg\Zh jc^[dgban id [ dc <  (

+0(/ ;GJGDD9JQ3

**

L]Z hZg^ZhARYXdckZg\Zh jc^[dgban dc < A[VcY dcan^[[dg ZkZgnedh^i^kZcjbWZg = i]ZgZ
c6a

XdggZhedcYhV edh^i^kZ^ciZ\Zg C#<$ hjX] i]Vi >RY%+#a$% %RX#a$>5<[dg VaaX7YfC#<$

VcY VaaB < =(

+0(0 HJGG>3

A[b 7 c VcY K = =

FX #a$']Y #K$ 6 RY%+#K$%<C%+#K$% Q%R\Y#K$(

L]Z gZhi ^hY^gZXiVeea^XVi^dcd[ +0(/ id d]Y#B$C(

+0(1 J=E9JC3

#U$ A[dRcqXdckZg\Zh jc^[dgban dc = id R VcY 9 O= i]Zc dRcqXdckZg\Zh jc^[dgban

id [ dc 9(

#UU$ A[dRcqXdckZg\rr jc^[dgban ^Z [ dc < VcY Vahddc = i]Zc dRcqXdckZg\Zh jc^[dgban

id [ dc <HR(



+0(2 L@=GJ=E3

9 hZfjZcXZ d[ [jcXi^dch dRcq YZ[^cZY dc V hZi = XdckZg\Zh jc^[dgban id V [jcXi^dc R

YZ[^cZYdc = ^[VcY dcan ^[i]Z hZfjZcXZ d[ cjbWZgh pEYe YZ[^cZYWn

BY 6 ]_[ pA[Y#K$'[ #K$A)K= =q XdckZg\Zh id *(&

Hgdd[ 3 A[ WUXBY 6 * VcY < 7 * i]ZgZ Zm^hihV edh^i^kZ ^ciZ\Zg F #<$ hjX] i]Vi * 5 B& 5< [dg

c fC#<$(

9ahd i]^h ]daYh \ddY [dg VaaB < = VcY c r F #<$ dRcqXdckZg\Zh jc^[dgban id Rdc =(

;dckZghZan ^[ dRcqXdckZg\Zh jc^[dgban id [ dc = VcY = 7 * i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg

F #<$ hjX] i]Vi >RY#K$ '6' R#K$* 5 r [dg Vaac r F #<$ VcY VaaK < = (

@ZcXZ[dg c r F<& * 5B& 6 ]_[ pA[Y#K$' <#K$Aq] f5< ( L]^h ^higjZ [dg ZkZgn <7 * hd

i]Vi WUXB& 6*(

+0(+* ;GJGDD9JQ3

9 hZfjZcXZ dRcqd[ [jcXi^dch YZ[^cZYdc V hZi = XdckZg\Zh id V [jcXi^dc [ dc = jc^[dgban

^[i]ZgZ ^hV hZfjZcXZ d[ cjbWZgh p9cq hjX] i]Vi

A[c#K$ ' [ #K$* 5 9c [dg VaaK = = VcY VaacVcY WUX9c 6 * (
)

+0(++ O=A=JKLJ9KK E'L=KL >GJ MFA>GJE ;GFN=J?=F;=3

DZi dRcq WZV hZfjZcXZ d[ [jcXi^dch YZ[^cZY dc V hZi = VcY pEcq WZV hZfjZcXZ d[

**

cjbWZgh hjX] i]Vi >RY#K$* fBY [dgVaaK = = VcY Vaaedh^i^kẐ ciZ\Zgh c (L]Zc i]Z hZg^Zh4 RY#K$
( c6+

**

XdckZg\Zh jc^[dgban dc = ^[ ABY XdckZg\Zh(
c6 



;ZcigZ [dg <^hiVcXZ =YjXVi^dc #)!#" 9X]VgnV FV\Vg_jcV Mc^kZgh^in

**

[dg c r +( K^cXZ (DB& XdckZg\Zh& \^kZc <7 * i]ZgZ Zm^hihV edh^i^kZ^ciZ\Zg F #<$ hjX] i]Vi [dg
c6+ (

L]jh [dg X 7 Y f F #<$ VcY K < =

AKb#9$'7> #B$) 6 A[^@A#9$% %<=#a$+

334a[c%+#9$3% E+%<;= #B$)

)
334BY%W%\ ((g((%BX

6AKb 'Kc A5 =

@ZcXZWn+0(0 ,3[c #K$ XdckZg\Zh jc^[dgbandc = id hdbZ [jcXi^dc YZ[^cZYdc =(

#)!#$ 1C-8;71,

, %Y f #$ K( (
DZi "[c#K$6 #'+ AD( L]Zc A(( [c K XdckZgfZh(jc^[dgban dc ZkZgnWdjcYZY AciZgkVa

c & c6+

Wji YdZh cdi XdckZg\Z VWhdajiZan[dg Vcn B(

A[ÂhVcn WdjcYZY ^ciZgkVa&i]ZgZ ^hV edh^i^kZgZVacjbWZg C hjX] i]Vi AOR'C&CThd

i]Vi Ama33438< 70 A(

#M>$YB* #M>$Y ** #'>^
[c #B$. %''( K^cXZ ,3 '' ^h V XdckZg\Zci hZg^Zhd[ XdchiVci

c, c c6+ c

** #'+$!B*
iZgbh& jc^[dgb XdckZg\ZcXZ d[ 4 *

c6+ c
DY >

+#'+$! B*) @,
Ama334C hd i]Vi , 334," L]Z hZg^Zh

c c

** @, & ** # >^ ,
,3 , ^hXdckZg\cZi& ]ZcXZ WnOZ^ZghigVhhE ' iZhi +0(++ i]Z hZg^Zh ,3 ' , B XdckZg\Zh
c6ac c6+ c



**

IC?<DFBALdc A( 6>?G?BEA?;Gi]Vi 4 [c #K$ XdckZg\Zh IC?<DFBALdc +(
Y6W

>dg Vcn B <X

** K+ ** +& **

K^cXZ 4 ,"XdckZg\Zh VcY 4 -' Y^kZg\Zh& 4 A[c#B$) Y^kZg\Zh(
\\6> Y Y6W Y6W

#)!#%, DZi RY#B$6 B ," L]Zc dRYeXdckZg\Zh jc^[dgban(
( â'Y B

>dg Vcn K = AJ&VcY edh^i^kZ^ciZ\Zg c &

A
AK A +

67 RY#B$) 6 , h'4 )
>'U'Ya ,!Y

K^cXZ WUX +) 6 *& Wn+0(2 dRY#K$NXdckZg\Zh jc^[dgban id G(
M'?P

#)!#& 1C-8;71,
"]`

Z URB .9*9
Y%W

( , +i"[ + +
F>WW' + ''334 7 ,,- '

B Y%WY

Z URB/ 
Y

L]Zc dRcqYdZh cdi XdckZg\Z jc^[dgban Wji XdckZg\Zh ed^cil^hZ id V[jcXi^dc VcY 5(KRcS

XdckZg\Zh VWhdajiZanWji cdi jc^[dgban(



;ZcigZ [dg <^hiVcXZ"=YjXVi^dc +1(+, 9X]VgnV FV\Vg_j!AV Mc^kZgh^in

A[ B++7,* RY#9 $ 6 * 82Y hd R#B$ 6 WUXRY#9 $ 6D( AA9 7 * i]ZgZ ^h V ed^cil^hZ ^ciZ\Zg C K

+++
hjX] i]Vi C 5 9 hd i]Vi r 33]4 C 5 9 [dg Y c C( >dg hjX] Y RY#K$6 * ]ZcXZ R#K$6 WUXRY#K$6 *

[dg m7 * ( L]jh" dRcqXdckZg\Zh ed^cil^hZ id i]Z oZgd [jcXi^dc dc b((

& + "
A[i]Z XdckZg\ZcXZ lZgZ jc^[dgb& [dg = 6 ", i]ZgZ ldjaY Zm^hiV edh^i^kZ ^ciZ\Zg F hjX]

+
i]Vi >RY#B$+5 ' [dg c o F VcY VaaB = b(

,

+ +
+ + + +

AceVgi^XjaVg[F #B$5 ', [dgVa I<X(( @dlZkZg [dg B.''< &'' 5 B5r hd
C%' C%> C

,

A[K 7 + RY#K$ 6 * 82c r >WRY#a$+6 *

A[B 6 + R+#B$ 6 * VcY Vahd RY#B$ 6 * [dg c 7 +(

+ +
A[ D'Oa'O + i]ZgZ ^h V jc^fjZ edh^i^kZ ^ciZ\Zg b hjX] i]Vi ''33]4B-' [dg i]^h b\Y%> X

RX#K$ 6 ]UY,
+i l]^aZ RY#K$ 6 * [dg di]Zg c(
B "

## "

Aci]^h XVhZ A>RY#K$* 6 ]UY, r (
Y6+ K

## ##

L]jh i]Z hZg^Zh 5 >RY#K$* XdckZg\Zh VWhdajiZan[dg ZkZgn a &Wji ARY#K$ YdZh cdi
Y6+ Y6+

XdckZgfZ jc^[dgban Vh i]^h ldjaY ^bean jc^[dgb XdckZg\ZcXZ d[ i]Z hZfjZcXZ dRcqid G(



#)!#' ;=:;:>5?5:9,

A[ p[cq VcY p\cq VgZ jc^[dgban XdckZg\Zci hZfjZcXZh d[ [jcXi^dch YZ[^cZY dc V hZi =&

i]Zc p[c %\cq VcY pV [cq [dg Vcn cjbWZg V VgZjc^[dgban XdckZg\Zci dc = (

;KJJE, :n ;VjX]n"h \ZcZgVa eg^cX^eaZ[dg jc^[dgb XdckZg\ZcXZ& [dg =7 * i]Z XdggZhedcYedh^i^kZ

A\c#m$'\b#m$A5r [dg c7brF,VcY Vaa m==( A[ F#=$6bVmpFT&F,q i]Zc [dg

c 7 b r F #=$ VcY VaaB = =

< <
5'%' 6 =

$ $

@ZcXZ&V\V^c Wn;VjX]n"h \ZcZgVa eg^cX^eaZ[dg jc^[dgb XdckZg\ZcXZ& p[c %\cq XdckZg\Zh

jc^[dgban dc = (

9ahd aV[c #m$'V[b #m$+

5 #+%aVa$= [dg c 7 b r F #=$ VcY K = = (

K^cXZ =7 * ^hVgW^igVgn&^i [daadlh i]Vi pV [cq XdckZg\Zh jc^[dgban dc =(

#)!#( 1C-8;71,

L]Z hZfjZcXZ prq XdckZg\Zh ed^cil^hZ id i]Z oZgd[jcXi^dc dc >E Wji i]Z XdckZg\ZcXZ ^h Q

cdi jc^[dgb dc >E(

A[=7 * VcY ArA5 = l]ZcZkZg c 7 +3+&i]^h \^kZh ed^cil^hZ XdckZg\ZcXZ id i]Z oZgd[jcXi^dc(



;ZcigZ <;F&<ahiVcXZ=YjXVi^dc #)!#& 9X]VgnV FV\Vg_jcV Mc^kZgh^in (
2 '( ' (((,O9O 9

Gc i]Z di]Zg ]VcY& \^kZc =7 * VcY Vcn edh^i^kZ^ciZ\Zr C &Ar A7= ^[ Ama7 C (= ( @ZcXZi]Z

XdckZg\&ZcXẐ hcdi jc^[dgb dc b(
r (

#)!#) ;=:;:>5?5:9, &)

KjeedhZ dRYeVcY dSYe XdckZg\Z jc^[dgban dc < VcY i]ZgZ Zm^hihVE7 * hjr] i]Vi&
&

>RY#K$?OE VcY >SY#K$*O B [dg VaaY VcY K = <& L]Zc dRYSYe XdckZg\Zh jc^[dgban dc <&

?^kZc =7 * f edh^i^kZ^ciZ\Zgh C+& C, hjX] i]Vi

>RY#K$'<B #K$A. ,f [dg Y 7 bo C& VcY K00 VcY

>RY#a$SY #K$'<B #a$&SX #a$+
&

f>RY #K$#=C#a$'SX #K$$ % SX #K$ #RY#K$'<B #K$$ 

6>RY#a$>gWSY#K$' =B#K$* %>SX#K$*URY#a$'RX #a$+

( (
5'E%'E6=

,B g&,B

@ZcXZ dRYSYe XdckZg\Zh jc^[dgban dc =(

#)!#* >4:=? -9>B1= <@1>?5:9>

#)!#*!# , >dg V hZfjZcXZ d[ cjbWZgh pVcq egdkZ i]Vi i]Z [daadl^c\ VgZZfj^kVaZci(

>dg ZkZgn edh^i^kZcjbWZg < i]ZgZ XdggZhedcYhV edh^i^kZ^ciZ\ZgF# =$ (

#V$ KjX] i]Vi AVcA3333= l]ZcZkZg c r F #<$

#W$ KjX] i]Vi AVcAr = l]ZcZkZg c r F#<$



# Mc^[dgb ;dckZg\ZcXZ ' A 2

#;$ hjX] i]Vi aVcar < l]ZcZkZgc 7 C#<$

#Y$ hjX] i]Vi aVcar < l]ZcZkZg c 7 F #<$(

#)!#*!$, K]dl i]Vi jc^[dgb XdckZg\ZcXZ d[ dRYeVcY dSYe dc V hZi = YdZh cdi cZXZhhVg^an

^beani]Vi d[ dRYSYe

#)!#*!%, A[dRYeXdckZg\Zh jc^[dgban dc = VcY > r <&dRYeXdckZg\Zh jc^[dgban dc >(

#)!#*!&, A[ dRcq XdckZg\Zh jc^[dgban dc 9 VcY Vahddc : i]Zc dRcq XdckZg\Zh jc^[dgban dc

9M:(

#)!#*!', DZi RY#B$. #>B$ [dg B < >E VcY c < >C l]ZgZ& [dg Vcn V <X((
6$

JNL ^hi]Z aVg\Zhi ^ciZ\Zg cdi ZmXZZY^c\ N VcY #N$6 N' JNL(

**

K]dl i]Vi 4 RY#B$ ^hjc^[dgban XdckZg\Zci(
c 6+

#)!#+ 8:017 1C-859-?5:9 <@1>?5:9>,

#)!#+!# , <Z[^cZ ed^cil^hZ VcY jc^[dgb V XdckZg\ZcXZd["V hZfjZcXZd[[jcXi^dch( K]dl i]Vi

pc3%Aq XdckZg\Zh ed^cil^hZ&Wji cdi jc^[dgban dc #*&+$(

f'

#)!#+!$, K]dl i]Vi V hZfjZcXZ d[ [jcXi^dch dRYe YZ[^cZYdc VhZi "= XdckZg\Zh jc^[dgban id V

[jcXi^dc [ YZ[^cZYdc = ^[VcY dcan^[

]_[ pA[Y#B$' R#a$W)a= <e f *
#)!#+!% ,

#)!#+!&,

KiViZ VcY egdkZ OZ^ZghiVghhE ' iZhi dc jc^[dgb XdckZgfZcXZ(d[ V(hZg^Zh'd[[jcXi^dch(
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D Ŝ akY e]lja[ khY[]( l`] khY[] /R9"=# g^ Ydd[gehd]p nYdm]\ Zgmf\]\ ^mf[lagfk gf S ak

Y n][lgj khY[]*

R`]f S akY [gehY[l e]lja[ khY[]( ]n]jq [gflafmgmk ^mf[lagf akZgmf\]\* Df l`ak [Yk](

/R9"=# akhj][ak]dq l`] n][lgj khY[] g^ Ydd[gehd]p nYdm]\ ^mf[lagfk gf S Yf\ l`] ogj\ #Zgmf\]\#

Z][ge]k j]\mf\Yfl* Df o`Yl ^gddgok S akR[gehY[l e]lja[ khY[]*

Agj ^ @ E4$S%\]^af] Dd^dd9 kmhs^5Q-+Q@St Yf\ [YddDd^ddZq fgje g^ ^ gj kaehdq fgje ^*
'%$( 8399/.

Agj ^(_ = /R9"=# $ Y = 8>

$a%Dd^ddu + oal` ]imYdalq a Ŷf\ gfdq a^^ "U # 9 +Q = @S
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$aa% kWft akY >Ym[`q k]im]f[] af !RF"=# a Ŷf\ gfdq a^kWft kYlak^a]k>Ym[`q#k [jal]fgf

^gj mfa^gje [gfn]j_]f[]*

<LJJG. <kkme] l`Yl U#W^'W$m + Yk f u F< 

Ban]f =9 + l`]j] akY hgkalan] afl]_]j E #=$ km[` l`Yl

m kWft [gfn]j_]k mfa^gjedq lg Wgf S*

>gfn]jk]dq kmhhgk] kW^l [gfn]j_]k mfa^gjedq lg Wgf L)

Ban]f =9 + l`]j] [gjj]khgf\k Y hgkalan] afl]_]j E #=$ km[` l`Yl

9: ce` k@W^!Q "%B!Q$@*L=Ll mm 7= ^gj ^ mE#=$

9: \Z] U#W^'W$8 F)
f

<kkme] l`Yl kWft akY >Ym[`q k]im]f[] af !RF"=#& Ban]f =9 + l`]j] akY hgkalan] afl]_]j

I $=$ km[` l`Yl

U#W^"W]$7= ^gj ^9]mE#=$

9: ce` k@W^"U $(W] "U $@*h= Ll 7= ^gj ^ 9 ] mE# =$)
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>gfn]jk]dq Ykkme] l`Yl kWft kYlak^a]k>Ym[`q#k [jal]jagf BJL%OIEBJLH[gfn]j_]f[]* O`]f

_an]f =9 + l`]j] akY hgkalan] afl]_]j I #=$ km[` l`Yl
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$aa% l`] daeal̂ mf[lagf ^"U# ak[gflafmgmk gf S Yf\ Zgmf\]\*
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G]l s^ft Z] Y k]im]f[] g^ ^mf[lagfk \]^af]\ gf Y k]l @* R] kYq l`Yl s^ft ak hgafloak]
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D^f$p%DuH ^gj Ydd<33 Yf\ f r d*

'%$- @63;>39 .

G]l @Z] Y[gmflYZd] k]l Yf\ s^ft ( Yk]im]f[] g^^mf[lagfk \]^af]\ gf @ km[` l`Yl s^f "U #Y

akZgmf\]\ ^gj ]n]jq U af @*O`]f l`]j] akY kmZk]im]f[] s^fFt km[` l`Yl s^fF "U #Y[gfn]j_]k

^gj ]n]jq U af @*
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?]^af] W "̂U # 8 ( ^gj f 6:5- Yf\ U@e*

' ^
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O`] k]im]f[] s^ft ak]ima[gflafmgmk gf DM*
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G]l F Z] Y [gehd]l] e]lja[ khY[] Yf\ kW^l Z] Y k]im]f[] g^ [gflafmgmk ^mf[lagfk gf F *

D k̂Wft [gfn]j_]k mfa^gjedq gf F l`]f kWftakYf ]ima[gflafmgmk ^Yeadqaf #lK$S%*
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 W !̂Q $(WE !Q $ 7m ^gj f r IYf\ L=B!) Naf[] WEak[gflafmgmk gf F( WEakmfa^gjedq[gflafmgmk

Yk F ak[gehY[l kg l`Yl l`]j] akY ,, : , km[` l`Yl

 WE"U $(WE #i$@7mo`]f]n]j U$V Z]dgf_ lg F Yf\ @h(i\7__) Agj km[` U$V
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l`Yl l`] Yfko]j akfg ak]na\]fl ^jge N<L 0*

.,*-. OC@JM@H6

D $̂F( \% akY [gehY[l e]lja[ khY[] Yf\ kW^l akY hgafloak] Zgmf\]\ k]im]f[] af "dW$F%

o`a[` ak]ima[gflafmgmk gf F ( l`]f kWft akmfa^gjedqZgmf\]\ Yf\ [gflYafk Y kmZk]im]f[] o`a[`

[gfn]j_]k mfa^gjedq gf F*
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D =̂9 , Zq ]ima[gflafmaq g^ kWft 6EY81 9 +.
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\Z] Ĝ "U # 8 ^"U #
^

mfa^gjedq gf NR'SP) D^̂ akj]Yd( l`] Gf eYq Z] lYc]f j]Yd*
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/0+- EJPNK@Q?PEKJ 7

Egmable^llhg p^ bgmkh]n\^ ma^ghmbhgh_Z f^ZlnkZ[e^ _ng\mbhghg Z f^ZlnkZ[e^ liZ\^ Zg]
]^o^ei ma^ma^hkrh_bgm^`kZeh_Z f^ZlnkZ[e^ _ng\mbhg+S^ Zelh lmn]r lhf^ ^e^f^gmZkr ikhi^kmb^l
h_ma^bgm^`kZeZg] bgm^`kZ[e _̂ng\mbhgl+

/0+/$@ABEJEPEKJ7

H^mT [^Z l^m) BA#Z $Ckbg`h_ln[l^ml h_ T Zg] C,)Z \hngmZ[er Z]]bmbo^)ghg g^`Zmbo l̂^m

_ng\mbhg]^_bg^] hg BA#' Pa^g $O' G*D&B(`%bl \Zee^] Z f^Zlnk^ liZ\^+ E_$O'cJ' B(`%bl Z f^Zlnk^

liZ\^ Zg] T > BA#&%T)h]) C,)% bl \Zee^] Z f^ZlnkZ[e^ liZ\^) = l^m A \ T bl lZb] mh[^

f^ZlnkZ[e^ b_A A [/m Zg] vH%A&bl \Zee^] ma^f^Zlnk^ h_ A pbmak^li^\m mhC,))

AqZfie^l7

%.& E_f bl ma^H^[^l`n^ f^Zlnk^ hg gm$Zg] 4C,bl ma \̂eZll h_ZeeH^[^l`n^ f^ZlnkZ[e^

_ng\mbhglma^g $J'4%,' a% bl Z f^ZlnkZ[e^ liZ\^+

%/& E_T bl Zg ng\hngmZ[e^ l^m) v ma^\hee^\mbhgh_ZeeZmfhlm \hngmZ[e^ l^ml %b+^+)_bgbm^

hk \hnmgZ[e^ l^ml bg O Zg] v bl Z $C kbg` h_ ln[l^ml h_ O #@^_bg _̂hk > WO'

C,)$>%8 gnf[^k h_^e^f^gml bg> b_> bl _bgbm^)

8 G=C b_> bl bg_bgbm^+

Pa^g $O'9<_)C,)% b Z f^Zlnk^ liZ\^ [nm ghmU f^ZlnkZ[e^ liZ\^+

/0+0 LNKLK EPEKJ7

H^m$O' 8(4J&vH& ^ Z f^ZlnkZ[e^ liZ\^ Zg] _[^ Zg ^qm^g]^] k^ZeoZen^] _ng\mbhg]^_bg^]

hg T +Pa^ _heehpbgZ̀k^ ^jnboZe^gm+
) +

_vv\pZke8 ZA__b+$)ml*Z$lqUn bl f^ZlnkZ[e^+%.&

%/& _hk^o^kr Z A gm$LKD_$l%5655Zu bl f^ZlnkZ[e^+
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%0& _hk^o^kr Z A BJ# LKD_$l%9 Zu bl f^ZlnkZ[e^+

%1& _hk^o^kr Z A BJ# LKD_$l%55g5Zu bl f^ZlnkZ[e^+

+ .
8ECC@)$,%o $-%5H^mZ [^ Zgr k^Zegnf[^k+ Bhk Zgr l A T) _$l%o Z b_Zg] hger b__$l%; Z**

g
_hk^o^kr ihlbmbo^bgm^`^kg lh maZm

Obg\^ LKD_%l%9 Z * vu bl f^ZlnkZ[e^ #BZ ihlbmbo^ bgm^`^k gZg] 3(4J bl Z W( kbg`

bo`ml*Z$lqU(on bl f^ZlnkZ[e^+ D^g\^ LK(A#K$N<Mbl f^ZlnkZ[e^+ Panl $,%o$-%)

$-%o $.%5H^mZ [^ Zgr k^Zegnf[^k+ ?e^Zker

LKD_%l% 9 Un8 O ( mKD_%l %o Un

Obg\^ LK(A$l%o Zu bl f^ZlnkZ[e^ Zg] T bl f^ZlnkZ[e^+ Panl k+a+l+bl f^ZlnkZ[e^+ PaZm

bl E+a+lbl f^ZlnkZ[e^+ Panl $-%o $.%)

$.%o $/% 5_hkZgr Z A BJ#'

LKD_%l %55g5Un8 o Et KD_%l %9 U( 8 u

_hk^Z\a g v .) LK(A$l%9 Z ( e,gu bl f^ZlnkZ[e^+ Panl $.%o $/%)

$/%o $,%5_hkZgr k^Zegnf[^k Z)

LKD_$l% ; Un8 T * LKDZ$l% 55g5Un

Obg\^ LKD_$l%55g5Zu Zg] T Zk^ f^ZlnkZ[e^ Zg] $O'3(4J& 5'$bl Z f^ZlnkZ[e^ liZ\^)

TAM1t Zg] lh l(ml*Z$l%55g5Unbl f^ZlnkZ[e^+

Panl $/%o $,%)Pabl \hfie^m^l ma^ikhh_+



=gZerlbl !" " Egm^`kZeh_ Z I^ZlnkZ[e^ Bng\mbhg

$%!&-./262<276 )

=g ^qm^g]^] k^ZeoZen^] _ng\mbhg_ ]^_bg^] hg Z l^m bl lZb] mh[^ f^ZlnkZ[e^ pbmak^li^\m

mhma^f^ZlnkZ[e^ liZ\^ $O'34J&*(`%%hklbfier f^ZlnkZ[e^ pbmak^li^\m mh*(`%b__hk^o^kr Z > ZZ])#

ml*Z$l%; Un bl f^ZlnkZ[e^+ = f^ZlnkZ[e^ _ng\mbhgZ hg O pbmak^li^\m mh$O' -&B#_+e&bl Zelh

\Zee^] lbfier f^ZlnkZ[e^+

6CG?) Sa^g Z f^ZlnkZ[e^ liZ\^ $O' -&B#EF+&bl _bq^] p^ nl^ ma^phk]l f^ZlnkZ[e^ l^m Zg]

Wf^ZlnkZ[e^ _ng\mbhgpbmahnmli^\b_rbg` ma^f^ZlnkZ[e^ liZ\^ +
+)

+)E Egma^l^jn^e $O' -&B#EF+&bl Z f^ZlnkZ[e^ liZ\^+
E

E
C $%!';*9)

E_Z bl f^ZlnkZ[e^) lh Zk^ BZEZg] (Z)

 8ECDCFAGACB)E_vZbo bl Z l^jn^g\^ h_f^ZlnkZ[e^ _ng\mbhgl T ma^_ng\mbhgl _ Zg] B ]^_bg^] [r) %

_$l%8 ]bZZb$l% Zg] ?$l%8 gidZ#'$l% Zk^ f^ZlnkZ[e^+
gs e g/7.

8ECC@)Bhk Zgr UA ZZ])#' Z$l%7 Uo Zb$l%7 U _hklhf^ g s . +

++

D^g\^ ml*Z$l%7Un8 M ml*Zb$lqUn
g:.

Obg\^ Zbbl f^ZlnkZ[e^ 4(; g 5-5.) ml*Zb$l%; Zu bl f^ZlnkZ[e^) a^g\^ ma^l^m hg ma^k+a+l+

bl f^ZlnkZ[e^+
$b$

Oh ml*_$l%9 Zu bl f^ZlnkZ[e^+ Pabl [^bg` mkn _̂hk^o^kr k^Zegnf[^k Z) bm_heehplmaZm_ bl

f^ZlnkZ[e^+

Bhk Zgr k^Zegnf[^k Z)

?$lqU b_ Zg] hger b_z Zb$lqU _hk lhf^g + D^g\^

++

ml*?$l% ; Zu 8 boB ml*Zb$l%; Un lbg\^ ml*Zb$l%; Un bl f^ZlnkZ[e^ _hk^o^kr g ) ma^l^m hg ma^

k+a+l+)a^g\^ ma^l^m hg ma^E+a+l+bl f^ZlnkZ[e^+ D^g\^ B bl f^ZlnkZ[e^+



6)o#) v+

?^gmk^_hk @blmZg\ Â]n\Zmbhg /0+1 =\aZkrZ JZ`ZkcngZ Qgbo^klbmr

/0+4+. =GJGDD;JP5

E_mZgu:AZ A8?C8=68 h_f^ZlnkZ[e^ 9C=6B:>=A789:=87 hg Z f^lnkZ[e^ liZ\^ !2#-.%# /$<"#

Z 8 `]fb ]bZZb Zg] ? 8 `]fb gid Zb ma^g Z Zg] B Zk^ f^ZlnkZ[e^+

Lkhh_7 >r ]^_bgbmbhgZ$l%8 ]bZ gid Z_$l%) Bhk^Z\a g Zg] l AT+ H^m[b $l%8 lni Z#'$l%)Pa^g
bo, _ob ' _ob)

[r /0+3 [b bl f^ZlnkZ[e^+ D^g\^ Z 8 ]bZ [b bl f^ZlnkZ[e^ [r /0+3 Z`Zbg+ >r lrff^mkr B bl

f^ZlnkZ[e^+

/0+4+/ =GJGDD;JP5 E_mZbnbl Z l^jn^g\^ h_ f^ZlnkZ[e^ _ng\mbhgl hg Z f^ZlnkZ[e^ liZ\^

%T) >9B#E* &Zg] Z$l%8 `]fb Zb$l% _hk l A T ma^g Z bl f^ZlnkZ[e^+
g

Lkhh_7 Bheehpl _khf \hkheeZkr/0+4+.! Zg] ma^_Z\mmaZm

Z$l%8 ]bZ gid Zb$l% 8 gid ]bZZX l%
bo^_ob bo, _ob

=GJGDD;JP5 E_Z bl f^ZlnkZ[e^ lh Zk^ Z& Zg] ? +

Lkhh_7 N^\Zee maZmZ&$l%8 aUl c_$tqu) cS Zg] ? $l%8 (fb]bmZ$l%' cS) Jhp bmbl \e^Zk _khf

/0+3 maZmZ& Zg] ? Zk^ f^ZlnkZ[e^+

/0+5O=M7

Lkho^ ]bk^\mermaZm_ bl f^ZlnkZ[e^ lh Zk^ Z& Zg] _!+

/0+6 LA>GJ>E5

E__ Zg] ` Zk^ k^ZeoZen^] f^ZlnkZ[e^ _ng\mbhglhg Z f^ZlnkZ[e^ liZ\^ #;&B'L#&*)`%Zg]

B7fqfvf bl \hgmbgnhnl ma^g ma^ _ng\mbhg a ]^_bg^] hg T [r \$l%8?$Z$l%'[$lq% bl

f^ZlnkZ[e^+

Lkhh_7 S^ nl^ ma^_Z\mmaZm̂o^kr hi^g l^m bg f/ bl Z \hngmZ[e^ ngbhg h_ !hi^g! bgm^koZel+b+^+

bgm^koZelh_ma^mri^ Eq F pa^k^ E)F Zk^ hi^g bgm^koZelbg f$ )

Bhk ^o^kr UA f) ma^l^m C 8 m$OB#l-%*?$l^' O-%; Un bl Zg hi^g l^m bg f$ q f$ lbg\^ ?

bl \hgmbgnhnl+Obg\^ ^o^kr hi^g l^m bl Z \hngmZ[e^ ngbhgh_!hi^g! bgm^koZelbga- ' 0 l^jn^g\^ h_

++

hi^g bgm^koZelbg N$mBbnZg] mCbn ln\a maZmC 8 M Bbq Cb )
g:.



=gZerlbl -.)0 Egm^`kZeh_ Z I^ZlnkZ[e^ Bng\mbhg

Fck \ $l%9 U9:; ? $_$l%' [ $l%%; U

v%_%q&)[$O%%>@

9:; %_%q&)` %q&&A Bb T Cb _hklhf^ g+

14$

9:; TA Q =#$Bb%b[(#$Bb%
g:$

++

Panl ml*\$lqUn 8 Q =B$Bb%b[(`$Cb%
g:.

Obg\^ _ Zg] [ Zk^ f^ZlnkZ[e^) [r ^q^k\bl^ = , $Bb%Zg] [ (#$,b%Zk^ f^ZlnkZ[e^ _hk

14$

^o^kr g ) lh maZmbo*(B$Bb%f (#$Bb%bl f^ZlnkZ[e^+ D^g\^ ml*\$lqUn bl f^ZlnkZ[e^

 4;Z A ``)#) D^g\^ a bl f^ZlnkZ[e^+ Pabl \hfie^m^l ma^ikhh_ h_ma^ma^hk^f+

$%!#" ,7:744*:>)

E__Zg] ` Zk^ k^ZeoZen^] f^ZlnkZ[e^ _ng\mbhgl]^_bg^] hg Z f^ZlnkZ[e^ liZ\^ $O' @;' B(`%

ma^glh Zk^ _( [ Zg] Z[ )

8ECC@)Pa^ _ng\mbhgl ?'@ ]^_bg^] hg ``)#q ``)# [r ?$O!O-%8O' &l- Zg] @Ql' O-% Zk^

\hgmbgnhnl+D^g\^ ?$Z'[%8Z&[ Zg] @$Z'[%8Z[ Zk^ f^ZlnkZ[e^+

-.),, ;*9)

Lkho^ ]bk^\mermaZmb__ Zg] ` Zk^ k^ZeoZen^] f^ZlnkZ[e^ _ng\mbhglhg Z f^ZlnkZ[e^ liZ\^

$O' B&'LL&B(`%ma^glh Zk^ _( ` Zg] _z̀ +

-?@ABAGACB)Bhk Zgr l^m A WO' ma^\aZkZ\m^kblmb\_ng\mbhgO> %\Zee^]GZbA&bl ]^_bg^] [r

$ %T mG ]Z q R >̀
O> T *

. ]Z q A A+



?^gmk^_hk @blmZg\ Â]n\Zmbhg -.)1 =\aZkrZ JZ`ZkcngZ Qgc$ v

"# !" ()'('*%+%'& $

E_A WT) O> bl f^ZlnkZ[e^ b_Zg] hger b_> bl f^ZlnkZ[e^+

8ECC@)Bhk Zgr k^Zegnf[^k Z 9 -

O> $l %; Z w77; l A T lh maZmLKDO> $l %9 Zu 8 T+ E_- v Z 9 .) O> $T &; Z w77; l A A

lh maZmLKDO> $l% 9 Zu 8 A Zg] b_Z 9 .) O> $l% o ZNl A T lh maZmLKDO> $l% 9 Zu 8 K+ Obg\^ ma^

l^ml -) A Zg] T Zk^ f^ZlnkZ[e^ TA bl f^ZlnkZ[e^ \hgo^kl^er b_TA bl f^ZlnkZ[e^ ma^g _hk

h v Z v .) LKDO> %q&; Zu bl f^ZlnkZ[e^ lh maZmA bl f^ZlnkZ[e^+

-./262<276 )= k^ZeoZen^] _ng\mbhgl ]^_bg^] hg Z f^ZlnkZ[e^ liZ\^ T bl lZb] mh[^ lbfie^ b_bml
kZg`^ bl _bgbm^+

$%!#%8:787;2<276 )
H-

+ += k^ZeoZen^] _ng\mbhgl bl Z lbfie^ _ng\mbhgb_Zg] hger b_mak^^^qblml Z ihlbmbo^bgm^`^kg

Zg] f^ZlnkZ[e^ l^ml AE A Zg] ?. |++||+|+ ? bg FN$ln\a maZm' ' b # #b

g

K8 B=bTAb
b:.

8ECC@)E_l bl Zlbfie^ _ng\mbhgpbmakZg`^ t?.)zzzzzzz !) ?gu Zg] A) : LKCI%q&: \+X$ma^gbmbl \e^Zk

g g

maZmA) gAc8 - b_b!' c Zg] T : M A) Zg] l %l% : E?) TA $l% _hk^o^kr l >O)
E

E +
g: b:e $

g k!Ov+

?hgo^kl^er b_̂ Z\a A) bl f^ZlnkZ[e^ l 8 6 ?) O>^ bl lbfie^+
c:.

$%!#& -./262<276 )

g g )+$

E_l bl lbfie^ _ng\mbhgZg] l 8E?+ TAc pa^k^ Q A) 8 T ma^gma^Z[ho^ k^ik^l^gmZmbhgh_
b:. b88B

K bl \Zee^] ma^\Zghgb\Ze k^ik^l^gmZmbhgh_ l +

$%!#' 8:787;2<276 )

= lbfie^ _ng\mbhgl bl f^ZlnkZ[e^ b__ma^l^ml;zz +$)Ag bgma^\Zghgb\Ze k^ik^l^gmZmbhg

g

K 8 0 ?) O?' cl f^ZlnkZ[e^+
* **E

E



-.)2 Egm^`kZeh_ Z I^ZlnkZ[e^ Bng\mbhg

Lkhh_7 E_l aZl kZg`^ t?X) ?-')ppppp' ?gu Zg] A+ : LKCI%q&: \+Xma^g K bl f^ZlnkZ[e^ v A) bl

f^ZlnkZ[e^ Rb+ ?hgo^kl^er b_̂ Z\a A+ bl f^ZlnkZ[e^ TAc bl f^ZlnkZ[e^ _hk^o^kr ba^g\^ l bl

f^ZlnkZ[e^+

-.),1 LN-$8!.MOEPEKJ 7

H^m_ [^ Z k^ZeoZen^] _ng\mbhg]^_bg^] hg Z f^ZlnkZ[e^ liZ\^ T+ Pa^g ma^k b̂l Z l^jn^g\^

tlgu h_lbfie^ _ng\mbhglln\a maZmlg %q& v _%q& Zl g v ++ _hk^o^kr q AT+ E__ bl f^ZlnkZ[e^)

tlgu fZr [^ \ahhl^g mh[^ Z l^jn^g\^ h_f^ZlnkZ[e^ _ng\mbhgl+E__ bl ghg*g^`Zmbo^) t lgu fZr

[^ \ahhl^g mh[^ fhghmhgb\Zeer bg\k^Zlbg` ++

Lkhh_7 Bbklmlniihl^ maZm_%q&v Z _hk^o^kr q AT+ Bhk ^Z\a g v . Zg] . v bv /g +g XSkbm^

L4: (, bu
Agc: q /Eev_%q&9/ee Zg]Bg:tq,_%q&vgu Zg] ]^_bg^

g/g b*E
Z l^jn^g\^ h__ng\mbhgl tlgu [r lg : v /g TAgb( gTBg +

b(,
?e^Zkekr lg Zllnf^l ma^oZen^ /g bg Agb $ , o bgg/g Zg] g bg Bg+D^g\^ lg bl lbfie^

_hk^o^kr g lbg\^ Agb%.v bvg /g& # *Bg Zk^ f^ZlnkZ[e^+

b(, b
E_qAA +)*v_%q&9*
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