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PRELIMINARIES

1. Conventions. The book is divided into 16 chapters, each subdivided
into sections numbered in order (e.g. chapter 12, section 3 is numbered 12.3).

Within each chapter results (Theorems, Propositions or Lemmas) are la-
belled by the chapter and then the order of occurrence (e.g. the fifth result
in chapter 3 is Proposition 3.5). The exceptions to this rule are: sublem-
mas which are presented within the context of the proof of a more important
result (e.g. the proof of Theorem 2.2 contains Sublemmas 2.2.1 and 2.2.2);
and corollaries (the corollary to Theorem 5.5 is Corollary 5.5.1).

We denote the end of a proof by �.
Finally, equations are numbered by the chapter and their order of occur-

rence (e.g. the fourth equation in chapter 5 is labelled (5.4))

2. Notation. We shall use the standard notation: R to denote the
real numbers; Q to denote the rational numbers; Z to denote the integer
numbers; N to denote the natural numbers; and Z

+ to denote the non-
negative integers. We use the convenient convention that: R/Z = {x +
Z : x ∈ R} (which is homeomorphic to the standard unit circle); R2/Z2 =
{(x1, x2) + Z2 : (x1, x2) ∈ R2} (which is homeomorphic to the standard 2-
torus); etc. However, for x ∈ R we denote the corresponding element in R/Z
by x (mod 1) (and similarly for R2/Z2, etc.).

We denote the interior of a subset A of a metric space by int(A), and we
denote its closure by cl(A).

If T : X → X denotes a continuous map on a compact metric space then
Tn (n ≥ 1) denotes the composition with itself n times.

If T : I → I is a C1 map on the unit interval I = [0, 1] then T ′ denotes its
derivative.

3. Prerequisites in point set topology (chapters 1-6). The first six
chapters consist of various results in topological dynamics for which the only
prerequisite is a working knowledge of point set topology for metric spaces.
For example:

Theorem A (Baire). Let X be a compact metric space; then if {Un}n∈N
is a countable family of open dense sets then

⋂
n∈N Un ⊂ X is dense.

xi
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Theorem B (sequential compactness). Let X be a metric space;
then X is compact if and only if every sequence (xn)n∈N in X contains a
convergent subsequence.

Theorem C (Zorn’s lemma). Let Z be a set with a partial ordering. If
every totally ordered chain has a lower bound in Z then there is a minimal
element in Z.

Two good references for this material are [4] and [5]

4. Pre-requisites in measure theory (chapters 7-12). Chapters 7-
12 form an introduction to ergodic theory, and suppose some familiarity (if
not expertise) with abstract measure theory and harmonic analysis. The
following results will be required.

Theorem D (Riesz representation). There is a bijection between
(1) probability measures µ on a compact metric space X (with the Borel

sigma algebra),
(2) Continuous linear functionals c : C0(X)→ R,

given by c(f) =
∫
fdµ.

Theorem E. Let (X,B, µ) be a measure space. For every linear func-
tional α : L1(X,B, µ) → L1(X,B, µ) there exists k ∈ L∞(X,B, µ) such that
α(f) =

∫
f · kdµ, ∀f ∈ L1(X,B, µ) [3, p.121].

In proving invariance of measures in examples the following basic result
will sometimes be assumed.

Theorem f (Kolmogorov extension). Let B be the Borel sigma-
algebra for a compact metric space X. If µ1 and µ2 are two measures for the
Borel sigma-algebra which agree on the open sets of X then m1 = m2 [3, p.
310].

The following terminology will be used in the chapter on ergodic measures.
Given two probability measures µ, ν we say that µ is absolutely continuous
with respect to ν if for every set B ∈ B for which ν(B) = 0 we have that
µ(B) = 0. We write µ << ν and then we have the following result.

Theorem G (Radon-Nikodym). If µ is absolutely continuous with re-
spect to µ then there exists a (unique) function f ∈ L1(X,B, dν) such that
for any A ∈ B we can write µ(A) =

∫
A
fdν.

We usually write f = dµ
dν and call this the Radon-Nikodym derivative of µ

with respect to ν.
We call two measures µ, ν mutually singular if there exists a set B ∈ B

such that µ(A) = 0 and ν(A) = 1. We then write µ ⊥ ν.
In chapter 8 we shall need a passing reference to Lebesgue spaces. A

Lebesgue space is a measure space which is measurably equivalent to the
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the union of unit intervals (with the usual Lebesgue measure) with at most
countably many points (with non-zero measure).

In chapter 11 we shall use the following result.

Theorem H (dominated convergence). Let h ∈ L1(X,B, µ) and let
(fn)n∈Z+

⊂ L1(X,B, µ), with |fn(x)| ≤ h(x), converge (almost everywhere) to f(x);
then

∫
fndµ→

∫
fdµ as n→ +∞.

Good general references for this material are [1], [2], [3].

5. Subadditive sequences. A simple result which proves its worth
several times in these notes is the following.

Theorem F (subadditive sequences). Let (an)n∈N be a sequence of
real numbers such that an+m ≤ an + am, ∀n,m ∈ N (i.e. a subadditive
sequence); then an → a, as n→ +∞, where a = inf{an/n: n ≥ 1}

Proof. First note that an ≤ a1 + an−1 ≤ . . . ≤ na1, and so a ≤ a1 For
ε > 0 we choose N > 0 with aN < N(a + ε). For any n ≥ 1 we can write
n = kN + r, where k ≥ 0 and 1 ≤ r ≤ N − 1. Then

an ≤ akN + ar ≤ kaN + ar ≤ kaN + sup
1≤r≤N

ar

and we see that

lim sup
n→+∞

an
n
≤ lim sup

k→+∞

kaN + sup1≤r≤N ar

kN
=
aN
N
≤ a+ ε.

This shows that an
n → a, as required.

�
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8CB4TW<`�2=78 © 8C+2_ ¨´-0/2<65�8W8;= u }�<>��<>3ATWP2<NO <^8C3APQ=0<CaËÂ.<ÐB4<`-f- Æ ¥ Ç ¥ ��<�-0/2<
_2FWPQ�9B41D+2T�O�8;:ý-"f�Ì m � l ÌgfhO Fq_ k$m aÁ}�<`-��¤����9 = ¦ â# m ¦�9 â# ¦ k$m  XÞ[-0/2<>+íFC�93R<>=ASX<Z-0/98;-

�fef- 2 â �I�87:9 = ¦ k� � ¦;9 k� ¦ kl � ¦;9 kl ¦ v� � ¦;9 v� ¦ k �#<
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8C+2_�OMFC=A<)TW<>+2<>=78CB4B~\ ©e Ê 2 â�ßËkÌ - 2 � �N� 7:9 µl Ê ¦ µ ) kl Ê � Æ µ�� = ¦565656�¦ l Ê Í k < 6
Â.<p5^8C+n+2FG? 5^8CB45KP2B48;-0<«gfÞe�Ê 2 â�|ËYÌ - 2 � � m �ÎÍ # Õ 2 âÏ �|ËYÌ ¨ �?9 µl Ê ¦ µ ) kl Ê �K� B4FWT �?9 µl Ê ¦ µ ) kl Ê �K�

�ÎÍ
# Õ 2 âÏ �|ËYÌ � kl Ê � BDFWTf� kl Ê �

�ÎÍ l&Ê � kl Ê � B4FWT4� kl Ê �
�®ØpBDFWT l 6

b /JP23"?@<�3R<K<M-0/98;- âÊ « f�elÊ 2 â�ßËYÌ -32 � � m �HB4FWT l 8C+2_.-0/JP23�BD<>-A-01D+2T�Ø�Ç )3ü TW1DSX<K3
-0/98;-1æ ò f[- m � BDFWT l a
�d�
���Ã�®��� ¦@) �$���G�2�$�������¤��� ��§��´�X���÷�X���A0 � }�<>-M¥ � É32�4 © B4<>-M§
_2<K+2FC-A<

-0/2<�ç@FC=0<>Br3A1DTWO�8 u 8CBDTW<>�2=78 © 8C+2_.B4<>-6¨ ��<M-0/2<B5�8W8;= u }�<>��<K3RTWP2<�OM<^8C3APQ=0<;a&ÂÃ<MB4<>-- Æ ¥ Ç ¥ ��<�-0/2<í=0FC-78;-01DFW+I-"f�Ì m �ÈÌ ) ôIfhOMFJ_ k$m UVFC=M3RFWOM<íÄ��Q<K_ S;8CB4P2<K3ôMÖnÉoa
ß®1D=A3R-|8C3A3AP2OM<�-0/98;-Kô6� ( * 1D3Z8�=78;-01DFW+98CB�+JP2O���<`=^arß�FC=|8C+[\&:�8;=A-A1D-01DFW+fcÃ?E<p3A<><-0/98;-�- 2 * cI�®csa b /[P23 e Ê * 2 â�5ËYÌ - 2 � cÐ�Ýe * 2 â�5ËYÌ - 2 � c

8C+2_�3AF¯14+í:�8;=A-0145>P2BL8;= æ ò f[-o¦�c m � B41DOÊ7ç à ! kC Ø «ED�e Ê * 2 â�5ËYÌ - 2 � cGF
� B41DOÊ7ç à ! kC Ø «ED�e * 2 â�5ËYÌ - 2 � cGF
� = 6

b /JP23�-0/2<rO <^8C3APQ=0<Á-0/2<KFC=0<`-0145s<K+X-A=0FC:[\pFWUq8C+[\�:�8;=A-A1D-01DFW+p1D3�°K<`=0F © 8C+2_)-0/JP23�-0/2<sOM<^8 u
3APQ=0<�-0/2<KFC=A<>-0145�<K+X-A=0FC:[\£FWU�-A/2<o-A=08C+23AUVFC=0O�8;-01DFW+ © æ ò f[- m �´3APQ: è Ó � Ô
� à ! æ�f[-o¦�c m �= a
é <��q- © 8C3A3RP2OM<M-0/98;-¨ôI143"1~=A=78;-01DFW+98CBza�Â.<�BD<>- c��«��9 = ¦ â# m ¦�9 â# ¦ k$m  Xanxq14+25K<M-0/2<3A<KYJP2<K+25K< â# ) ØkôIfhOMFJ_ k$m 1D3�_2<K+23A<I14+�-0/2<ÐP2+21D-&5K1~=05KBD< f�Â.<>\QBhy{3M-0/2<>FC=0<KO m ?@<3A<K<�-A/98;- -0/2<n:�8;=R-01D-01DFW+ 143�fh3R-A=0FW+2T m TW<K+2<>=78;-A14+2T2aIHÐFC=0<KFGSX<>= © ?@<�3A<><�-0/98;-M§ �e�!�5Ë â -_2 � csa G 3�?@<pFC�93A<>=ASX<K_���<KUVFC=0<æ�f[-o¦�c m � B41DOÊ7ç à ! «gf[c�ï e Ê 2 â� Ë â - 2 � c m � =
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14+Ð3A<>5>-014FW+`%qa{v m 8C+2_ÐB4<>-1aÐ�ëf&a â ¦565656�¦
a�� m ��<"-0/2<�B4<>UL-�<K14TW<K+XSX<K5>-AFC=)8C3A3AFq5>1L8;-0<K_�-0F-0/2<pB4<KUL-|<K14TW<>+[S;8CB4P2<pP2+21D-]\Xa
b /2<I:�8;=A-A1D-01DFW+�� � ��9 k > ¦565656�9&� >  IUVFC=n¥ 143&TW<K+2<>=78;-A14+2T2a }�<>-\R Æ ¥ Ç ¥

_2<K+2FC-0<d-A/2<d3A/214UL-@-R=78C+23AUVFC=0O�8;-A14FW+�a b /2<d=0<>Ä9+2<K_�:�8;=A-01~-014FW+fe Ê 2 â�5ËYÌ -32 � �¤5>FW+23A143R-A3@FWUHR5>\qB414+2_2<`=¥J 3A<`-03ZFWU�-0/2<�UVFC=0O9cb�Ì;¦565656�¦�b Ê 2 â > ���Jf�Ì Ê m Ê ¡!d�Ö�¥ Æ Ì����eb^�Ó¦ = %¸µ¿%RØ�Í k  
?|/2<>=0<�b^�ÁÖ¤� k ¦565656�¦U�9 Xa
çE\�-0/2<)_2<>Ä9+21D-01DFW+�FWU�-0/2<?HI8;=AêXFGS�O <^8C3APQ=0<p¨Ã8C3A3AFJ5K1L8;-A<K_�-0Ff] ?@<p/98^SX<p-A/98;-

¨Áf'9cb�ÌC¦565656�¦�b Ê 2 â >�m �ga�hÏÎP]ihÏÎ(h¥Ñ�]jh¥Ñkhmll65656m]ih�Õ×Önloh�Õ×Ö�Ñ�6
Â.<p<��Q:9BD145K1~-0BD\�5>FWO :9PQ-0< Æ«gfÞe Ê 2 â�5ËYÌ - 2 � � m
� Í Ïp hÏÎ�� öjöjö �qh'Õ×Ö�Ñ�r ¨Áf'9cb�ÌC¦565656�¦�b Ê 2 â >�m B4FWTs¨Áf�9sb�ÌC¦565656�¦�b Ê 2 â >�m
� Í Ïp hÏÎ�� öjöjö �qh'Õ×Ö�Ñ�r a�h,Ît]jh,Î�h
Ñ�]ih
Ñkhol�65656m]jh'Õ×Önl(h'Õ×Ö�Ñ�B4FWT âua�hÏÎt]ihÏÎ�h¥Ñ�]jh
Ñvhmll65656o]ih�Õ×Önlmh�Õ×Ö�Ñ
ä
� Í Ïp hÏÎ�� öjöjö �qh'Õ×Ö�Ñ�r a�h,Ît]jh,Î�h
Ñ�]ih
Ñkhol�65656m]jh'Õ×Önl(h'Õ×Ö�Ñ÷fhBDFWT�a�h,Î ) B4FWTw]jhÏÎ�h¥Ñ ) B4FWTw]jh
Ñkhol) B4FWTw]jhmlmhox ) 65656 ) BDFWT1]jh'Õ×Önl(h'Õ×Ö�Ñ m
� Í

�
Ï �|Ë â a��WBDFWT�a��
Í�f[Ø�Í k$m �

Ï��� ²CË â a��y]e� ²
BDFWT3]e� ²
f�?|/2<>=0<)?@<�P23A<)-0/98;-ja�]��gaI8C+2_\] 143o3R-0FJ57/98C3R-0145 m a
b /2<>=0<KUVFC=0<)?@<�3R<K<p-0/98;-æ ò f[- m � BD14OÊ7ç²à ! kØ «gfÞe�Ê 2 â�5ËYÌ - 2 � � m �ÎÍ �

Ï�F� ²CË â a��y]e� ²
BDFWT3]e� ²L6
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*,+´-0/2<.3R:�<K5K1L8CB�5^8C3A<Ã-0/98;-�¥ � ¥$�Ë� z à !2�! � k ¦565656�¦U�9 .?@<¤5^8C+Ë_2<>Ä9+2< 8HAç@<>=0+2FWP2BDB41eOM<K8C3APQ=0< J&UL=0FWOÈ8M:2=0FC��8;�91DB41~-,\nSX<K5>-0FC=¯f{a â ¦565656�¦
a�� m fh1ha{<Ca¯f{a â ) 65656 )a��p� k$m �[\

¨Áf'9cb�ÌC¦565656�¦�b Ê 2 â >�m �|a�hÏÎoa�h¥Ñya�hml�65656}a�h�Õ×Ö�Ñ�6
b /2<íO <^8C3APQ=0<�-0/2<KFC=A<>-0145�<>+[-A=AFC:J\ 14+.-0/21D365^8C3A<&143Ûæ ò f[- m ��~ ��|Ë â a��WB4FWT	a��AaIß�FC=<��28CO :9B4< © ?|/2<>=0<"¥ �­¥4#)8C+2_$a��Ýf â# ¦ â# m ?@<"/98^SX<p-A/98;-_æ ò f[- m �­B4FWT l aEÂ /2<>=A<¥È� ¥ ó 8C+2_�aí� f âó ¦ âó ¦ âó m ?@<p/98GSX<)-0/98;-3æ ò f�- m � B4FWTrv © <>-05Ca

�
�u� �¨§��Ð���e�W�÷�J���^���-.��Ã�9�G�$�h�G.���������§��q���÷���
Â.<d+2FG? ��<KTW14+�-0F�_2<`SX<KB4FC:í3AFWOM<ZFWU�-0/2<cO�8C57/214+2<>=R\M+2<K<K_&-0F":2=0FGSX<d-0/2<Z=A<K3AP2BD-A3

14+�3A<K5>-A14FW+�tQa{vQa
Â.<"êq+2F$? -0/98;-�14UràÃÖ¤á â fh¥�¦0§Z¦7¨ m 8C+2_ÐÛ Ü´§ 143�8�3APQ� u 3R14TWO�8 u 8CB4TW<>�2=78 -A/2<K+

?@<�5K8C+�8C3R3AFq5K148;-0<�-A/2<�5KFW+2_21D-01DFW+98CB|<C�Q:�<>5>-78;-01DFW+ ìífîàrï Û m Ö á â f�¥�¦0Û�¦7¨ m a b /2<
14+25`=0<^8C3A1D+2T¯O�8;=R-014+2TX8CBD<d-0/2<KFC=0<KOH_2<>3A5>=01~��<K3o/2F$?Ëìífzàrï Û m _2<`:�<K+2_23|FW+í-0/2<�3A1DTWO�8 u
8CB4TW<`�2=78�Û�a b /21D3�143c5>=0P25>1L8CBe1D+IP2+2_2<`=03R-78C+2_21D+2Tí-0/2<65KFC=R=0<K3R:�FW+2_214+2T&��<K/98^SQ1DFWPQ=�FWU
-0/2<p14+2UVFC=0O�8;-A14FW+íUVP2+25>-014FW+�8C+2_�-0/[P23Z-0/2<)OM<^8C3APQ=A<)-0/2<>FC=0<>-01D5�<K+X-A=0FC:[\Xa
b /2<pUVFWBDB4FG?Z1D+2T 3A1DO :9B4<�B4<>OMO�86143�SX<>=A\íP23A<KUVP2BhaMÑºON:NKPÈQ�Àu��À W A&fh¥�¦0§|¦7¨ m ùV×&ûMÿ � õWÙ7ûXÙKù�ü ù�ú���×îÿ9û[ôªýíû;ö�øÐù Ap§ â Ü §¿#�Üã65656ÑÜ§��ÎÜ¸§
û � ý)×`ùv� B û;ÚAû;ü<�[ý^Ù � û÷×�û;ö�ø�� ù = úFE2ý`öIù A ] ýpü4ý`ú

ìÎ���^ÌÐÖ�¥ Æ OM8×�â(� Ê � � ìífîàrï § Ê m f�Ì m ù �
 
úFE2ý`ö ] ýhEQû Z ýnú[E2ýnØ^ÿXÿ�ý � Ùªõ;ØJö�ø õ÷ö�ù�úh× B ý7û÷×ªØ � ý ¨Áfhì m % â� å ï àrï ã[¨ ] ù�úFENàÎÖá â fh¥�¦0§Z¦7¨ m�V�:��¿�¿�»�À�Â�1D-A/2FWPQ-dB4FW3R3dFWUeTW<K+2<>=08CB41D-]\&?@<"5K8C+Ð8C3A3AP2OM<)-0/98;-�àXÜ = f�FC-0/2<>=A?|143A<
?@<)=0<>:9BL8C5><�à��J\�O�8×���÷à®f�Ì m ¦ =   m a�Â.<p5^8C+n:�8;=A-A1D-01DFW+�ìÎ� ì â ¬å65656^¬íìW� ?|/2<>=0<

ì Ê ���^Ì�Ön¥ Æ ìífzàrï § Ê m f�Ì m ù �
¦0ìífîàrï §®� m f�Ì m %���¦0µ�� k ¦ l ¦565656�¦¥Ø&Í k  
fz8C+2_�FC�93A<>=ASX<�-A/98;-|ì Ê Ö�§ Ê m ÞQ-0/2<K+�ìd��±íìo²Z�´³¯UVFC=|µ|¶��·9a®Â.<p-A/2<K+n?o=01D-0<¬N��à�ãJ¨�� �

ÏÊ Ë â ¬N� Õ à�ãJ¨��
�
ÏÊ Ë â ¬A� Õ ìífîàrï § Ê m ã[¨ÀÜ

�
ÏÊ Ë â ��¨Áfhì Ê m ����¨Áfhì m 6

b /JP23Z¨Áfhì m % â� å à�ã[¨�� â� åÐï àrï ã[¨ea �
��ºON�P��	�ÑÀ b /21D3@143ÑSX<`=A\�3A1DOM14B48;=Ñ-0F"-0/2<)j@/2<>�[\Q3A/2<`S&14+2<KYJP98CB41D-]\ UVFC=|àÐÖ�á â fh¥�¦

§Z¦7¨ m 8C+2_/� ù = ?Z/21D5ª/n308G\q3|-0/98;-Z¨��^Ì�Ö�¥ Æ à®f�Ì m ù �
 _%@�����n� ð0ò� 6
b /2143��2=014+2TW3|P23|-0F6-0/2<�OM8C14+&=0<K3AP2B~-dFWU�-A/2143o3A<K5>-01DFW+�a
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§Z¦7¨ m5VS� ×7×ªØ B ý�úFEQû;ú�§ â Ü�§¿#pÜU656562Ü�§ Ê ÜU656562Ü�§ ù�×�û;öNù�ö�ô � ý0û÷×ªù�ö��£×^ý��>Ø�ý`ö�ô7ýõ,A�×ªùv� B ûCÚRû;ü<�[ý^Ù � û÷×Ðû;ö�ø ú[EQûCú�ú[E2ý�Øqö9ùîõ÷ö ¬�!Ê Ë â § Ê �Jý`ö�ý � û;ú]ý`×£§ \^] � ù�úzú]ý`ög§ Ê Ç§°` V�" E2ý`ö ìífîàrï § Ê m Ç àÝù�ö á|â$fh¥�¦0§Z¦7¨ m û;ö�øIìífîàrï § Ê m f�Ì m Ç à®f�Ì m ¯Mû;ü B õ$×`úý Z ý � � ] E2ý � ý V�:��¿�¿�»�À b /2<n-0/2<>FC=0<KO 143 5>B4<^8;=0B~\g-R=0P2<nFW+ -A/2<�3APQ�93R:�8C5K<I¬�!�5Ë â á â fh¥�¦0§��J¦7¨ m3A1D+25K<Ã14U²�
Öñá â f�¥�¦0§��J¦7¨ m -0/2<K+Ëìíf���ï § Ê m � ��UVFC=hØûÜ ��a�HÐFC=0<KFGSX<>= © -0/2143
3APQ�93R:�8C5><"143o_2<K+23A<"1D+ná â fh¥�¦0§Z¦7¨ m 1D+n-0/2<)á â +2FC=AO�a?)1~SX<K+£8C+ 8;=R�91D-A=78;=R\6àIÖná â fh¥�¦0§|¦7¨ m ?@<�5^8C+£57/2FqFW3A<�� ù = 8C+2_¨�&Ö�á â fh¥�¦0§��J¦
¨ m`© 308^\ © ?Z1~-0/�å�ï àMÍí��ï ã[¨Ðæ��KaÁÂ.<p-A/2<K+n3A<><p-0/98;-|UVFC=c8C+X\fØÀÜ��M?E<�/98^SX<)-0/98;-¬ ï ìífîàrï § Ê m Í àrï ã[¨% ¬ ï ìífîàrï § Ê m Í.ìíf���ï § Ê m ï ã[¨ ) ¬ ï ìíf|��ï § Ê m ÍÀ��ï ã[¨ ) ¬ ï ��Í àrï ãJ¨% l ¬ ï �"Í àrï ã[¨
f�?|/2<>=0< å ï ìíf|��ï § Ê m Í@��ï ã[¨&� = 3A1D+25K<Zìíf|��ï § Ê m �"�£8C+2_ ?@<oP23A<o-0/98;-Ñìíf,6hï § Ê m 143r85KFW+X-A=78C5>-A14FW+�FW+6á â f�¥�¦0§Z¦7¨ mAm a
*,+�:�8;=A-0145>P2BL8;= © BD14O�3APQ: ÊLç à ! å�ï ìífîàrï § Ê m Í�àrï ãJ¨X%l �KaÑxq14+25K<�� ù = 1D3Z8;=A�91~-A=78;=A\ © ?@<�3A<><p-0/98;-o?@<�/98^SX<)á â 5>FW+[SX<>=ATW<K+25K<Ca
b F�3R/2F$?
-0/98;-�?@<&8CBD3AF�/98^SX<&8CB4OMFW3Ó-�<>SX<`=A\q?|/2<>=0<�5KFW+XSX<>=0TW<>+25K< © ?@<&8;=0TWP2<�8C3

UVFWB4BDF$?|3 Æ
¨��^ÌÐÖ�¥ Æ B41DO�3APQ:ÊLç à ! ï ìífîàrï § Ê m f�Ì m Í à®f�Ì m ï ù � â,+ #  %�¨��^ÌÐÖ�¥ Æ BD14O�3APQ:Ê7ç à ! f7ï ìífAfîà Íå� m ï § Ê m f�Ì m Í�fîà�ÍÀ� m f�Ì m ï) ï ìíf���ï § Ê m f�Ì m Íí�
f�Ì m ï m ù � â,+ #  %�¨��^ÌÐÖ�¥ Æ BD14O�3APQ:Ê7ç à ! ï ìífAfîà Íí� m ï § Ê m f�Ì m ï ) ï fzà�Íí� m f�Ì m ï ù � â,+ #  %�¨��^ÌÐÖ�¥ Æ BD14O�3APQ:Ê7ç à ! ï ìífAfîà Íí� m ï § Ê m f�Ì m ï ù kl � â,+ #  ) ¨��^ÌÐÖ�¥ Æ ï fîàMÍí� m f�Ì m ï ù kl � â,+ #  % l � k

â# � â,+ # � ¬ ï à�ÍÀ��ï ã[¨å% lY� k
â# � ÑlG  �K%¸�¡� â,+ #

f�?|/2<>=0<d?@<c/98^SX<cP23A<K_&}�<KOMO�8�tQa�¢�8C+2_�-0/2<�j@/2<>�[\Q3A/2<>S&1D+2<KYqP98CBD1D-]\ m asxq14+25K<£� ù =
143|8;=A�91~-A=78;=A\�-0/21D3Z3A/2FG?|3d8CB4O FW3R-�<>SX<>=A\J?Z/2<`=0<�5KFW+XSX<>=0TW<>+25K<Ca �
��ºON�P��	�ÑÀ b /2<`=0<@143Á8c5KFC=A=A<K3R:�FW+2_21D+2T�HR_2<>5>=0<^8C3A1D+2T�O�8;=A-01D+2TX8CB4<r-A/2<KFC=0<KOýJ © �9PQ-

?@<p3A/98CB4B
+2FC-|+2<K<K_�1~-^a



� � ��
��)	���������	.�
��	��e��	������ 	����
���e���
�
�¥¤ �����G�$���k© ���e���^�¦.��Ã�N§0���¦.���,��÷���

Â.<6?�8C+X-�-0Fn8;:2:9BD\I-0/2< 1D+25>=0<^8C3A1D+2T�O�8;=A-A14+2TX8CB4<"-A/2<KFC=0<KO -0F�-A/2< 14+2UVFC=AO�8;-014FW+
UVP2+25>-01DFW+23KaÑß®1~=03R-o?@<�+2<><K_�8¯3R14O :9BD<)-0<>5ª/2+21D5^8CB�B4<KOMOM8QaMÑºON:NKP Q�À[S�S2À W A�� ùV×Nûnÿ�û � úzù�úzùîõ÷ö ] ù�úFEí« fh� m æ )3ü û;ö�ø ] ýXEQû Z ýn×ªØ9Ù>Ú×ªùv� B û;ÚRû;ü<�Jý^Ù � û;×@Û â Ü¸Û$#cÜÅ65656QÜ¸§ úFE2ý`ö¬ �93RPQ:Ê©¨ â Å�fh�|ï Û Ê m � ã[¨À%R«gfz� m ) k\ û;ö�ø�¯rù�ö ÿ�û � úzùîô`ØqüDû � ¯eà®f�Ì m � 3APQ: Ê�¨ â Å�fz�|ï Û Ê m f�Ì m Ö�á â fh¥�¦0§Z¦7¨ m ` V�:��¿�¿�»�À�ÂÃ<�5^8C+í?|=01~-0< ¬ à®f�Ì m ã[¨Áf�Ì m � ¬ !Ì ª f[º m ã7º fzt�6{� m
?|/2<>=0< ª f[º m �Î¨��KÌÐÖ�¥ Æ à®f�Ì m ù º7  © :2=0FGSQ1D_2<K_�-0/2<"=014TW/X-�/98C+2_Ð3A14_2<6FWU|fztQa k$m 143
Ä9+21D-A<Ca
Â.<)5^8C+n?o=01D-A<ª f[º m �­¨��^Ì�Ö�¥ Æ 3APQ:Ê�¨ â Å�fz�|ï Û Ê m f�Ì m ù º7 

�­¨¬«sÌÐÖ�¥ Æ 3APQ:Ê©¨ â � Í ÏÔ ¡7� Ò�Ô f�Ì m B4FWTr¨Áfh�Mï Û Ê m f�Ì m   ù ºQ­
�ñÏÔ ¡7� ¨��2�g±I�^Ì�Ö�¥ Æ 3APQ:Ê�¨ â fÓÍ�BDFWTE¨Áfh�Mï Û Ê m f�Ì mAm ù º7  �

fh3A1D+25K<p-A/2<p3A<`-03Z�Î8;=0<p_21D3[�ÓFW14+X- m a15cF$?E<>SX<>= © ?@<p5^8C+n3A1DO :9B41DUL\�-0/2143��[\�?o=01D-A14+2T
�^Ì�Ö�¥ Æ 3APQ:Ê�¨ â f,Í�B4FWTr¨Áfh�Mï Û Ê m f�Ì mAm ù º7 � �^Ì�Ö�¥ Æ 1D+2UÊ©¨ â fhB4FWTr¨Áfh�Mï Û Ê m f�Ì mAm æ­Í.ºª � �^Ì�Ö�¥ Æ 1D+2UÊ©¨ â fz¨Áfh�Mï Û Ê m f�Ì mAm æI® 2�¯  c�­¬ Ê�¨ â � Ê

?|/2<>=0<�� Ê � �^Ì Ö ¥ Æ ¨Áfh�Mï Û Ê m f�Ì m æ°®�2�¯@8C+2_�¨Áfh�Mï Û�� m f�Ì m Ü�®�2�¯ª¦oUVFC=dµ �
k ¦565656ª¦¥ØíÍ k  "8;=0<)_2143[�ÓFW1D+[-Z3A<>-03KaÁ*,U�?@<)?|=01~-0<

ª f[º m � ÏÔ ¡7� ¨ f�� ±Ãfz¬ Ê©¨ â � Ê mRm � ÏÔ ¡L� ÏÊ�¨ â ¨¯f�� ±�� Ê m
-0/2<K+�?@<�5^8C+�P23A<p-A/2<�<K3R-A14O�8;-0<>3
¨Áf�� ±�� Ê m � ¬ Ô Õ Ò�Ô ãJ¨n� ¬ Ô Õ ìíf Ò�Ô ï Û Ê m ãJ¨X% ¬ Ô Õ ® 2�¯ ãJ¨n��® 2�¯ ¨Áfh� Ê m 6



��
 s 	r���
���e�����m�on®���¦�l�)�;±V�mp²�e	�³����l� � s
Â.<p+2F$?Ë/98^SX<p-]?@F£:�FW3A3A1~�9B4<pPQ:2:�<>=|��FWP2+2_23dFW+í-0/2<p3A8COM<p3RP2OMO�8;-01DFW+ Æ
ÏÊ�¨ â ¨Áfh�g±�� Ê m % Ï Ê ® 2�¯ ¨Áf�� Ê m ��® 2�¯ 8C+2_ ÏÊ�¨ â ¨Áfh� ±�� Ê m %�¨Áfh� m 6b /2<>=0<KUVFC=0< ª f�º m %´~ Ô ¡7� OM1D+��L®�2�¯7¦7¨Áfh� m  Xapß®1D+98CB4BD\ © ?@<65^8C+¤P23A<6-0/21D3���FWP2+2_N-0F<K3R-A14O�8;-0< ¬ !Ì ª f[º m ãLº�%"¬ !Ì � ÏÔ ¡L� OM1D+��L® 2�¯ ¦7¨Áfh� m     ã7º

�ÎÍ ÏÔ ¡7� � ¨Áf�� m BDFWTs¨Áfh� m Í ¬ !2¶µc·�¸ ò Ó Ô Ô ® 2�¯ ãLº  
�ÎÍ ÏÔ ¡7� fz¨Áf�� m BDFWTs¨Áfh� m Í ¨Áfh� mAm
�®«gfz� m ) k 6 �

Â.<p8;=0<)+2F$? 14+n8£:�FW3A1D-01DFW+�-0F£:2=0FGSX<)-0/2<pUVFWB4BDF$?|14+2T¯5>=0P25K148CB
=A<K3AP2BD-Ka��� º9¿o��ºONûQ�À[S�u�À W A��Ýù�×íûMÿ9û � úzù�úhùiõ÷ö ] ù�ú[E�«gfz� m æ )3ü û;ö�ø&Û â ÜëÛ$#�Ü65656�Ç §ëùV× û;ö ù�ö�ô � ý7û÷×ªù�ö��&×^ý��>Ø9ý>ö�ô7ýMõ,A6×ªØ9Ù>Úi×`ùv� B û;ÚAû;ü<�[ý^Ù � ûíú[E2ý>ö�Å�fz�|ï Û Ê m f�Ì m ÇÅ�fz�|ï § m f�Ì m ûCü B õ$×ªúdý Z ý � � ] E2ý � ý¯û;ö�øíù�öná â V¹" E[ØJ×:«gfz�oï Û Ê m Ç «gfz�|ï § m û;×KØNÇ)3ü V�:��¿�¿�»�À£çE\ b /2<KFC=0<>O
tQa k�= ¨Áfh�Mï Û Ê m Ç ¨Áfh�Mï § m 8CB4O FW3R-®<>SX<>=R\q?|/2<>=0< © UVFC=r8C+[\
� Ö��Ña b /2143o14O¯:9B414<>3�-A/98;-ZÅ�fz�|ï Û Ê m f�Ì m Ç Å�fz�|ï § m f�Ì m 8CB4O FW3R-o<>SX<>=A\J?Z/2<>=A<Ca
çE\Ã}�<KOMO�8ntQa kWk ?@<�/98^SX<&-A/98;-6Å�fz�oï Û Ê m 8;=0<&_2FWOM14+98;-0<>_Ã�J\Ã-A/2<í1D+[-A<KTC=78;�9B4<UVP2+25>-01DFW+Ë3APQ: Ê�¨ â Å�fz�|ï Û Ê m f�Ì m a b /[P23��[\´}�<>��<K3RTWP2<Cy{3Ð_2FWOM1D+98;-0<K_´5KFW+XSX<>=0TW<>+25K<-0/2<KFC=A<KOÈ?@<6/98GSX<6-0/98;-�Å�fz�|ï Û Ê m f�Ì m Ç Å�fz�|ï § m f�Ì m 1D+¤á â f�1za{<;a�åÐï Å�fh�|ï Û Ê m f�Ì m ÍÅ�fz�|ï § m f�Ì m ï ã[¨Áf�Ì m Ç = 8C3KØ�Ç )3ü m a*,+[-A<KTC=78;-01D+2TM3A/2FG?Z3Z-A/2<"5KFC=A=0<>3R:�FW+2_21D+2T&=A<K3AP2BD-dUVFC=cOM<^8C3APQ=A<�-0/2<KFC=0<`-0145p<K+[-R=0FC:J\

1za�<Ca¿« fh�|ï Û Ê m f�Ì m Ç «gfz�|ï § m f�Ì m 8C3�ØnÇ )3ü a �
òc3A1D+2T b /2<KFC=0<KO tQa k$l ?@< 5K8C+Ã<��Q-A<K+2_¤-0/2<£��8C3A145¯14_2<K+X-01D-A14<K3 fh}�<KOMO�8ítQa l 8C+2_

}�<KOMO�8£tQa{� m -0F 8;=A�91D-A=08;=A\&3APQ� u 3R14TWO�8 u 8CB4TW<>�2=78C3»ºNÜ¸§ © 1za�<Ca
f k$m UVFC=o-0/2<�1D+2UVFC=0O�8;-01DFW+�UVP2+25`-014FW+23

Å�fh� e0coï º m � Å�fh�|ï ac4e�º m ) Å�f[c�ï º mfz8C+2_ © 1D+�:�8;=A-01D5KP2BL8;= © Å�fz�|ï º m Ü¸Å�f[c�ï º m 14U�� ù c m`©
f lWm UVFC=o-0/2<�O <^8C3APQ=0<�-0/2<KFC=0<`-0145)<K+X-A=0FC:[\« ò fh� e0coï º m �®« ò fz�|ï ac0e�º m ) æ ò f[c�ï º mfz8C+2_ © 1D+�:�8;=A-01D5KP2BL8;= © « ò fz�oï º m ÜR« ò f[c�ï º m 1DUe� ù c m ab /2143�FW+2B~\Ð=0<KYqP21~=0<K3)-0/98;-�?@<¯57/2FqFW3A<£:�8;=A-01D-A14FW+23�� 3RP25ª/Ã-A/98;-Xa�gÇ º 8C+2_.8;:2:9BD\

-0/2<)-0/2<KFC=0<KO fz8C+2_�-0/2143o143|8£��8C3A1D5p:2=0FC:�<>=A-]\íFWUe}�<>��<K3RTWP2<"3R:�8C5K<K3 m a



� ¤ ��
��)	���������	.�
��	��e��	������ 	����
���e���
����¼ #"�����e���$���������r�Q���G�$���Y©

Â.<s?�8C+[-�-0Fd5KFW+23A1D_2<>=®/2FG? 57/98C+2TW1D+2Td-0/2<E3A1DTWO�8 u 8CBDTW<>�2=78"f�?Z1~-0/�-0/2<r308COM<r:�8;=R-01 u
-01DFW+ m 8&��<K5>-03�-0/2<Ñ5KFW+2_21~-014FW+98CBXOM<K8C3APQ=0<r-A/2<KFC=0<>-01D5Ñ<K+X-A=0FC:[\Xa b /2<ÑUVFWBDB4FG?Z1D+2TZB4<>OMO�8C3
8;=0<)P23A<KUVP2BhaMÑºON:NKPÅQ�ÀFSL­�À � ×7×ªØ B ý úFEQû;ú@à Ö á â fh¥�¦0§Z¦7¨ m ûCö�ø = % à®f�Ì m % k û V ý V û;ö�øúFEQû;úeÛñÜ § ùV×£ûM×ªØ9Ù>Úi×`ùv� B û;ÚAû;ü<�[ý^Ù � û V ��ý>új½ Æ 9 = ¦ k > Ç É�Ùªý¯ûnôªõ÷ö�ô0û Z ý AªØqö�ô`úzùîõ÷ö\ ù V ý V ½�fz��Ì ) f k Íc� mo¾Qm Ü��-½cf�Ì m ) f k Íc� m ½�f ¾Qm `  úFE2ý`ö?½�f�ìífîàrï Û mAm Ü¸ìíf^½�fîà m ï Û m ` V�:��¿�¿�»�À6ß®1~=03R-�5>FW+23A14_2<>=6-0/2<�5K8C3A<�FWU�3A14O :9BD<MUVP2+25>-01DFW+23¯à®f�Ì m �¿~ Ê�ßË â�À � Òm�
Õ7©?|/2<>=0<¯��g â ¦565656�¦
g Ê  "1D3Z86:�8;=A-01D-A14FW+nUVFC=|¥ açE\&B41D+2<^8;=01D-]\&FWUeìíf,6hï Û mª©

ìífzàrï Û m f�Ì m � ÊÏ �|Ë â À �zìíf Òm�
Õ ï Û m f�Ì m � ÊÏ �ßË â À �z¨Áf�gc�ªï Û m f�Ì m
8C+2_�FC�93A<`=ASX<p-0/98;-Á~ Ê�|Ë â ¨Áf�gc�`ï Û m f�Ì m � k asÂÃ<�5^8C+�5KFWO :9PQ-0<½If�ìífzàrï Û mAm Ü ÊÏ �|Ë â ½�f À � m ¨Áf�gc�ªï Û m � ìíf ÊÏ �ßË â ½�f À � mÓÒm�
Õ ï Û m �´ìíf^½�fîà m ï Û m 6ëfzt�6�; m
ß�FC=M8C+¸8;=R�91D-A=78;=R\gUVP2+25`-014FW+�àÎÖ áZâ^fh¥�¦0§Z¦7¨ m ?@<�5^8C+ 57/2FqFW3A<�8NOMFW+2FC-0FW+21D5^8CB4B~\
14+25`=0<^8C3A1D+2T¤3A<KYJP2<K+25K<�FWU|3R-A<>: UVP2+25>-A14FW+23�àQ�Ð1D+25>=0<^8C3R14+2TN-AFÃà¸8Qa{<;a xq14+25K<íìífÏÒ�ï Û m
-78;êX<K3®:�FW3A1D-01~SX<@UVP2+25>-01DFW+23s-0Fc:�FW3A1D-01~SX<�UVP2+25>-014FW+23Á?@<�3A<K<�-0/98;-ÁìífîàQ��ï Û m Ç ìífîàrï Û m a
Â.<�5^8C+¸+2F$?ñ-78;êX<íB41DOM1D-A3£1D+ËfztQaj; m -0FNTW<>- -A/98;-B½Ifhìífîàrï Û mAm Ü�ìíf^½cfîà m ï Û mª© 8C3
=0<KYJP21D=0<>_�a �
b /2<pUVFWBDB4FG?Z1D+2T 143|8¯3R14O :9BD<�8;:2:9BD145^8;-01DFW+�FWU�-0/2143�=0<K3AP2B~-^a�:��¿o¾9¿ozG¼L¾�¼V¿�½£Q�ÀFS�¼
À W A�c­ùV×�û�ÿ9û � úhù�úhùîõ;öÃû;ö�ø"Û$#pÜ Û â Ü § û � ýp×ªØ9Ù>Úi×`ùv� B û;Úû;ü<�[ýGÙ � û÷×pú[E2ý>ö0«gf[c�ï Û â m %R«gf[c�ï Û$# m5V
f b /2<p5>FC=A=0<K3R:�FW+2_214+2T =A<K3AP2BD-ZUVFC=d1D+2UVFC=0O�8;-01DFW+íUVP2+25`-014FW+23dOM8G\&+2FC-o��<)-A=0P2< m a�:��¿�¿�»�À6ß�FC=¯<^8C57/ÿg ÖUcË?@<íÄ�� -0/2<n57/2FW145><�à­� ¨Áf�g�ï Û â m agÂ.<í-0/2<K+ Ä��½�f[º m �ñÍ�ºqB4FWT�f[º m UVFC= = æ º_% k fz8C+2_`½�f =Xm � =Xm a"Â.<£-0/2<K+¤/98^SX<¯-A/98;-�½�fzà m �

Í|¨Áf�g�ï Û â m B4FWT|fz¨ÁfFg�ï Û â mAm 8C+2_n-0/2<)B4<>OMO�8íf
ÂW<K+23AFW+�y�3d14+2<KYJP98CB41~-,\ m TW1DSX<K3o-0/98;-
Íoì´f�¨Áf�g�ï Û â m BDFWTZfh¨Áf�g�ï Û â mRm ï Û$# m %­ÍZ¨ÁfFg�ï Û$# m B4FWTs¨Áf�g�ï Û$# m 6

*,+[-A<KTC=78;-01D+2TÐ��FC-0/ 3A14_2<>36?|1D-A/ =A<K3R:�<>5>-¯-AFN¨ fz8C+2_ 3AP2O OM14+2T�FGSX<>=$g Ö c m TW1DSX<K3
-0/98;-K«gf[c�ï Û â m %ÿ«gf[c�ï Û$# m a �



��
 � �������lÃ��Û�lÃXpJ	��²�)� ��
 � �o�mn pJ	��_�p� ��
 � � �
���¥Ã 'p�$���rª]�M��ªWÄÑ�����Ã� �
�¥Ã ���e��ÄÑ�N���Ã� ���4�

Â.<�5^8C+ +2FG?ÈP23A<�-0/2<�=0<K3AP2B~-03&UL=0FWO -0/2<�:2=0<K5><K_214+2Tg3A<K5>-01DFW+23�-0F 3APQ:2:9BD\¸-0/2<
FWOM1~-A-0<K_&:2=0FqFWUV3|FWU�}�<KOMO�8C3otQa�%£8C+2_�tQa{tQa�:��¿�¿�»I¿�»åMÑºON:NKPÿQ�À¥��À"Â.<pêq+2F$?Ë-0/98;-3æ
f�-|¦�c Ê m %Uæ�f[-o¦�c á m ) «gf[c Ê ï ac á mUVFC=ÐØ®¦�ÅûÜ k a�HÐFC=0<KFGSX<>= © 1DU	ÅûÜRØ�-0/2<K+4c Ê Ü£c á 8C+2_�3AFD«gf[c Ê ï c á m � = a b /[P23æ�f[-o¦�c Ê m 1D3ZOMFW+2FC-0FW+21D5^8CB4B~\M_2<K5`=0<^8C3A1D+2T&8C+2_�3AF 5>FW+[SX<>=ATW<K3Kaß�FC=68C+[\¤:�8;=A-01D-A14FW+ � ?|1D-0/x«gfz� m æ )3ü ?E<í5K8C+ 3Ó-78;=A-"?|1D-0/.-0/2<�1D+2<KYqP98CBD1D-]\æ�f[-o¦7� m %Åæ ò f�-|¦�c Ê m ) «gfz�oï c Ê m f�:2=0FGSX<K_�14+�8):2=0<>SQ1DFWP23ÑBD<KOMO�8 m a�çE\M8)5KFC=0FWB4B48;=A\-0F£-0/2<�1D+25>=0<^8C3A1D+2TMO�8;=A-A14+2TX8CB4<d-A/2<KFC=0<KOñ?@<pêq+2F$?­-A/98;-�«gfz�|ï c Ê m Ç «gfz�|ï § m � =fh3A1D+25K<"� Ü¸§ m asÂ.<p5KFW+25KBDP2_2<p-0/98;-æ�f[-o¦7� m %¸B414O�3APQ:Ê7ç à ! æ�f[-o¦�c Ê m 6
b 8;êq14+2T6-0/2<�3APQ:2=A<KO6P2O FGSX<>=Z8CB4B
3AP257/��gTW1~SX<K3�-0/98;-æ ò f�- m �´3APQ:� æ
f[-o¦7� m % B41DOÊ7ç à ! æ
f�-|¦�c Ê m 6
j@B4<^8;=0B~\ © æ ò f[- m Ü®æ�f[-o¦�c Ê m UVFC=�ØÀÜ k a b /JP23æ ò f[- m Ü¸3APQ:Ê æ�f[-o¦�c Ê m Ü B414OÊ7ç à ! æ�f[-o¦�c Ê m
8C+2_n-0/2<�:2=0FJFWUe143o5KFWO :9BD<>-0<Ca �
ç@<KUVFC=0<�OMFGSQ1D+2TcFW+¯-0Fc-0/2<�:2=0FqFWU�FWU�}�<KO O�8ctQawt © ?@<@=0<K5K8CB4BQ-0/2<�UVFWB4BDF$?|14+2T)P23A<KUVP2B

U�8C5>-^a�ñ» PY{�¾íP�y�¿GÆ
¾íMÑºOy�ºOzÇ�iÆ
ºhz�¾&P�{�ºOz[À"ß�FC=E}�<>��<>3ATWP2<�3R:�8C5K<K3�8"+2<K5><K3A308;=A\�8C+2_
3APN� 5K14<K+X-�5KFW+2_21~-014FW+¸UVFC=@c Ê Ç §
143£-0/98;- -0/2<`=0<�<��Q143R-03 8¤3A<>- FWUd°K<>=AF.OM<^8C3APQ=0<È Ü ¥ 3AP257/ -0/98;-¯UVFC=¯Ì�¦ ¾ Ö ¥ ÍJÈ f�?Z1~-0/gÌ
¶� ¾2m -0/2<>=0<�<��21D3R-@Ø Ü k 8C+2_g
Ö c Ê 3AP257/�-0/98;-oÌ�Ö�g
�9PQ- ¾ ¶Ö�g�a�:��¿�¿�»&¿�» Mrº�N�N�PµQ�À�Q�À b /2143r143E8C+M8;:2:9B4145K8;-014FW+MFWU G �2=78COMFGS�y{3®=0<>3AP2BD-r?Z/2<>=A<
?@<)-78;êX<_c Ê �Ýe Ê�|Ë 2 Ê -_2 � � FC=�c Ê �Ýe Ê�|ËYÌ -_2 � � © 8C3d8;:2:2=AFC:2=01L8;-0<;aÑÂ.<p-A/2<K+�/98GSX<-0/98;- æ
f�-|¦�c�� m �®«gf[c���ï�e !�|Ë â - 2 � c�� m�®«gfÞe � 2 â�|Ë â - 2 � �|ï�e !�ßË â - 2 � � m�Ýæ�f[-o¦7� m
8C+2_n?@<)+2<K<K_�FW+2B~\&B4<>-£�£Ç )3ü a �



�ª� ��
��)	���������	.�
��	��e��	������ 	����
���e���
���4� !>�K���Ã���$�l§e���P�_Ñ+X-A=0FC:[\)143�SX<>=A\)14O :�FC=A-78C+X-�14+�-0/2<r5KBL8C3R3A1DÄ95^8;-A14FW+"FWUQO <^8C3APQ=0<Á:2=0<K3A<`=ASQ1D+2Td-A=78C+23 u

UVFC=0O�8;-A14FW+23Ka®Â.<)��<KTW1D+�?|1D-0/n8¯_2<>Ä9+21~-014FW+�a
¹ º9»J¼V½�¼L¾�¼V¿�½ÁÀ6}�<>-£f�¥ �R¦0§®�Ó¦7¨�� mª© UVFC=cµr� k ¦ lq© ��<":2=0FC��8;�91DB41D-]\�3R:�8C5K<K3>Þ
-A/2<K+I8C+

ùV×^õ B õ � ÿ�E[ùV× B ��<>-]?@<K<K+ OM<^8C3APQ=0<@:2=0<>3A<>=ASq14+2T�-A=78C+23AUVFC=0OM8;-014FW+23�- â Æ ¥ â Ç ¥ â 8C+2_-k# Æ ¥4#oÇ ¥ý#)1D3Z8£O�8;:/É Æ ¥ â Ç ¥ý#�3RP25ª/�-A/98;-
f k$m É�143Z8£�91 �Ó<>5>-014FW+Ãfz8CUL-0<>=|=0<KOMFGSQ1D+2T¯3R<>-03oFWUe°K<>=0F¯OM<^8C3APQ=A< © 14Ue+2<K5><K3A308;=A\ m`©
f lWm ��FC-0//ÉI8C+2_/É 2 â 8;=0<)OM<^8C3APQ=08;�9B4< fh1za�<CaÊÉ 2 â §¿#�Ü¸§ â 8C+2_6É�§ â Ü¸§¿# m`©fzv m ¨ â f
É 2 âCg m �´¨k#Cf�g m UVFC=:gÝÖ�§¿#Mfz8CBD3AF ¨k#Wf
É�g m �´¨ â fFg m UVFC=:g
Ö�§ â m`©fh� m ÉD/�- â � -Y#°/�É�a��� º9¿o��ºON Q�ÀFS�ë�À$Ë�ö9ú � õ0ÿ��MùV×6û;öIùV×Gõ B õ � ÿrE[ùV× B ù�ö Z û � ùzû;ö9ú \ ù V ý V ùÂA.- â Æ ¥ â Ç¥ â û;ö�ø3-k# Æ ¥4#oÇ ¥4#�û � ý�ù�×^õ B õ � ÿrE[ùîô)úFE2ý`ö�æ ò Ñ÷f�- â m � æ ò lWf[-k# m ` V�:��¿�¿�»�À6}�<>-|�Ã��<)8�:�8;=A-01D-A14FW+&UVFC=o¥4#÷ÞQ-0/2<>+�5KBD<^8;=0B~\¬É 2 â7�N���QÉ 2 â$fh� mdÆ ��Ö

�r �143|8£:�8;=A-01~-014FW+�UVFC=Z¥ â awHIFC=A<KF$SX<`= © -A/2<):2=0FC:�<>=A-01D<K3ZUVFC=WÉÐ1DO :9BD\�-A/98;-
kØ « â e Ê 2 â�ßËYÌ - 2 �# � ä � kØ « â e Ê 2 â�ßËYÌ - 2 �â É 2 â � ä 6

}�<>-A-01D+2T ØÃÇ )3ü TW1~SX<K3c-0/98;- æ ò Ñ;f[- â ¦>É�2 â � m �Äæ ò lXf[-Y#;¦7� m a b 8;êq14+2T�-0/2<63APQ:2=0< uO6P2OñF$SX<>=Z8CB4B�:�8;=A-A1D-01DFW+23|� f�?|1D-0/f«gfz� m æ )_ü m TW1DSX<K3�-0/2<�=0<K3AP2B~-^a �
Ì�Í�P�N:¾O¢XºÉwvÎpºO��½
¿-Æk¢7¢X¼Kz � ¼V»J¾Yz&�^ÀDòc3A1D+2Tí-A/2<£UVFC=AO£P2B48�UVFC=)-A/2<¯<K+X-A=0FC:[\ÐFWUr8

ç@<>=0+2FWP2BDB41
OM<^8C3APQ=A<pUL=0FWOñ3A<>5>-014FW+�tQawv£?E<p3A<><p-0/98;-o-0/2<�3R/214UL-037 R Æ z Ê ¡!d � k ¦ l  ZÇ z Ê ¡!d � k ¦ l  p?|1D-A/�:2=0FC��8;�91DB41D-]\�SX<K5`-0FC=�f â# ¦ â# m ¦R Æ z Ê ¡!d � k ¦ l  ZÇ z Ê ¡!d � k ¦ l ¦7vq �?Z1~-0/�:2=0FC��8;�91DB41~-,\�SX<>5>-0FC="f âó ¦ âó ¦ âó m
/98^SX< <K+X-A=0FC:91D<K3�BDFWT l 8C+2_¤B4FWTrv © =0<>3R:�<K5`-01DSX<KB~\Xa b /2<>=0<KUVFC=A< -0/2<>\N8;=0<nö�õ÷ú®143RFWOMFC= u
:9/2145;a��ºON�P��	�ÑÀ�}�<`-@P23E5KFW+23A1D_2<>=o8�3ABD14TW/X-0BD\¯_21���<>=0<K+X-�3A1~-0P98;-014FW+¯?Z/2<>=A<Z?@<d_Q=0FC:&-0/2<
8C3A3AP2O¯:2-014FW+¸-0/98;-:É´1D3&8.�91Â�Ó<K5>-01DFW+�a b /98;-&1D3 © 1DUc?@<�5KFW+23A1D_2<>=¤fh¥ �Ó¦0§®�R¦7¨�� m`© UVFC=
µ@� k ¦ lq© -0F���<�:2=0FC��8;�914BD1D-]\�3R:�8C5><K3)-A/2<K+¤8DAKû[ô>ú]õ �¨B û7ÿ���<>-]?@<><K+À- â Æ ¥ â Ç ¥ â8C+2_h-Y# Æ ¥4#oÇ ¥4#c308;-0143ÓÄ9<K3
f k$m Éef�¥ â m 1D3�<KYqP98CBo-0F.¥4# fz8CUL-0<`=M=0<KOMFGSQ1D+2T 8.3A<>-&FWU�°K<>=0F ¨k# u OM<^8C3APQ=0< © 1DU+2<K5><K3A308;=A\ m`©
f lWm É�143|OM<^8C3APQ=78;�9BD< ©
fzv m ¨ â f
É�2 â g m �´¨k#Cf�g m UVFC=:gÝÖ�§¿# ©fh� m ÉD/�- â � -Y#°/�É�a*,+n-0/21D3|5^8C3R<�1D-o1D3|<^8C3Ó\�-0F£3A<K<)-0/98;-1æ ò f�- â m Ü®æ ò f[-k# m aÂ.<�P23AP98CBDBD\&308^\�-0/98;-.- â 143o8C+ ýAþWú]ý>ö2×ªùîõ÷ö£FWU�-k#cFC=o-A/98;-Ð-k#c143o8C+ÛAKû[ô`ú,õ � FWUk- â a



��
 � �k�l�²�)	����m�6�o�on ��	�Ã2	���	��e��	Y� � �
����Ï #������Ã�Q���$�£�������$��ªi�J�÷�q�e�W�Q��cPQ=@_2<>SX<KBDFC:9OM<K+X-@FWU�<K+X-A=0FC:[\M/98C3@UVFWB4BDF$?E<K_M-0/2<dBD14+2<K3EFWUY8Á8;=R=A\�y�3r-A=0<K8;-0OM<K+X-E1D+9 l×> a¯*]-"1D3):�FW3A3A1~�9B4< -0Fí=0<K_2P25K<�3RFWOM<¯FWUr-0/2<M8C+98CB~\Q3A1D3�14Us?@<�8C5K5><>:2-�?@FC=RêQ14+2TnFW+2BD\

?|1D-0/�5KFWP2+[-08;�9B4<�3R14TWO�8 u 8CB4TW<>�2=78C3_9<; > a
èZ<>UV<>=0<K+25K<>3®UVFC=�3AFWO <rOMFC=A<r8C_QS;8C+25K<K_"-AFC:9145K3�?@<r/98^SX<ÑFWO 1D-A-0<>_p1D+25KB4P2_2<:9�v ©©Ð %qa�; >

f^Ñ�=014<>TW<>=^y{3�TW<>+2<>=78;-0FC=�-0/2<>FC=0<KO m`© 9 v ©»Ð %qa�� > fÞ�c=A+23R-0<K1D+�y{36143AFWO FC=A:9/2143AO -0/2<KFC=0<>O m`©
8C+2_µ9 kW©ÒÐ^k�= a&% > f^Ñ)<^8C+2< u xqOMFC=0FJ_214+23RêJ\íÄ9+21~-78;=A\&*,3AFWOMFC=A:9/21D3AO b /2<>FC=0<KO m a

����ªi�J�÷�q�e�W�Q�i�
m�Þ
W��Ó>ÔyÕÇÖ{ÓU×cØÚÙL�L
×ÃQÓUÛ»ÜÝÕ£ÞßÕLØ���
��PÜÝÕLÞßÜuÙÚà�áãâtä�åßæ�çÁèÚé�ê�äßávë>Ù&�PìLÔyÜcÕLí>îmÔoÙ�³ÒîoÔy×ÝÜcÕÚÙ�i � ��Á�
Á�
;ïÀ
$�AÞ�Ô
Ô
ðnÙ�è!äkñ!æ�çkò3æ{ó?à	á�âUä�åßæ�çÁèÚé�ê�äßávëßÙ;�o
Â�¿
 ��
�Ù÷�ÒÞUÛ1ôLÔyÜcØLí>îUÙ�i � ��i�
	 
mn�
$�GõLØLÓß×cìQö¡Ù©÷nøÇónåUùßú�êoó�û�ùßü�òÊä^ýjþ�ê�ù>òvøÇá
ùtÿoüÝê���ëßó!ùßú»æ�çkòvÙ&� 
Â�°
 ��
�Ù×���ÇÖ{Ó>ÔyØ¡Ù�i �ß� =�
� 
k��
��ÇÜcÕQÞ>Ü�ÙÒè!äoñ!æ�çkòwæ{ó?à	á�âtä�å>æãçSè©éQê�äßávëßÙ$��
Â�°
 �O
ÝÙG��ÔyÜcÕ��kî��^ÓUÕ��¿
	�×
�Ù�i �ß�
� 
s 
���
Lï�Þ>×
�^îmÔ��oÙ�
ió��vó�û�áyä�å>ø�çkûãæ�äßó�û�ä¶à�áãâtä�åßæ�çÁèÚé�ê�äßávë>Ù��tìLÔyÜÝÕÇí>îmÔmÙQ³ÒîmÔ
×ÝÜcÕÚÙ�i � � Á5




���������
	��
�
������������� �������
� �!�"�

#%$'&)(+*-,/.0(2143+&)57698:5;,<(21>=?=2.A@B$+,C*-D+576E&)(+5F,<&C6)@B$+GB576H3+6)@>3�576C&JI�@BK�576)GB@LD+*-.A*-&JIMKN@>6E1>$
*?$PO4146)*Q1>$P&R3+6)@>ST14S2*-=?*-&JI"UV5W1>,CXY6)5EZR[]\^(+*-,�3+6)@>3�576C&JI_*?,�UV@>6)5E143+3+6C@>3+6)*Q14&)5a`b1>UV@B$+GB,<&
@>&)(+576�&)(+*?$+GB,0c
KN@>6]X+$+D+576),d&01>$+D+*?$+G�&)(+5_e<=-@B$+Gf&)576)U�gf1WOP57601>GB5/S�5A(21�OL*?@BXY6�@BK21;&C601>$+,dh
KN@>6)U!14&C*?@B$i[

j
kml ��nporqRsNtusmvwqRx_yTqRz|{4}�y2~uyw{>t�n�~4s��Py2tus�vwq�vw�;nL~u�wv
zRsm{���n�ywxW��~�nLx
���2���N���Q���N���r�'��*-OP5A$�1�3+6)@>ST14S2*?=-*-&JI�,<3T1>.A5�`����)�F�0Z
c��E1�&C601>$+,CKN@>6CU!14&)*?@B$�� �

�¢¡£�¤*?,E.A1>=?=?57D¦¥�§©¨pª�«4¬©­r*?KiKN@>6®5�OP576CIV,<57&®¯±°��²8;*³&)(V�µ´�¶0¯¸·¹¯¸8:5a(21WOP5;&)(214&
5A*³&)(+576aZr`�¯'c]·¹º»@>6aZr`b¯»c]·�¼B[
½ =-&C576)$214&)*³OP5A=-IV8E5",)1WI�&)(214&fZ¾*?,®�^h©576)GB@�D+*?.>[
\®(+5FKN@B=-=?@�8;*-$+Gµ=-5AUVU!1fGB*³OP5A,/1�,C*-U�32=?5®.0(214601>.7&)5�6)*?¿W14&C*?@B$�*-$»&C576)UV,r@BK�KNX+$+.�&)*?@B$+,A[
À/�2ÁfÁFÂÄÃi�mÅ+�_�Æ¬NÇ�¥�§©¨�ªW«4¬©­MÈr¬�É�Ê�§)¥�Ç©ËT¥0­�É^ÉJªMZ¹¬ÍÌÎÈ]Ê+¥7Ï�¥�Ð>¥�§�Ñ�°ÓÒ ¶ `m���)�;�0Z
c

ÇAÔ4Éb¬NÇ�Õ®¥ÖÇ^Ñ×·ØÑ»ÙE�ÚÉmÊ+¥7Ï×ÑÛ¬NÇ"Ô ­0ª�Ï+ÇÖÉJÔ4Ï2ÉwÜÖÝLÏ�­�Éb¬©ª�Ï�Þ
ßfàw�����w�»\®(+*?,F*?,F1>$ 5W1>,dI�@>S2,<576CO414&)*?@B$�X+,<*?$+G�*-$+D+*?.W14&C@>6;KNX+$+.7&C*?@B$+,A[ á

jik�â�ã vwsmqR{ByT~]än�~�nL{P��~�~unYq�{Pn ywq�zæå�yT{+ç-x»tu}�n�vw~unY�
èÓ5�S�5AGB*-$ 8F*-&)(×@B$+5"@BK�&C(+5µUV@B,d&FKNX+$+D21>U�5A$p&)1>=�6)57,CX+=-&),F*?$�576)GB@LD+*-.é&C(+5A@>6CIP[
ê"ë �2��ài�2ÁìÃi�Qí¸îJßf���N�
ï�Â�àµð�Øài�2ï�ñ
àiài�2��ï��Ä� ë �2��ài�2Áéò���ó�¥7É^�£�/� ¡ �

ô ¥�Ô�õV¥)Ô4ÇÖÝ�§)Ô ô7ö ¥»Éb§CÔ4Ï2Ç�ÜWª�§�õ�Ô4Éb¬©ª�Ï²ª�Ï²Ô_Ë�§0ª ô Ô ô ¬ ö ¬�É�÷�Ç©Ë2Ôp­0¥M`����)�F�0Z
c�Þ_ó�¥�Érø±°Ó�
ÊYÔ4ÐB¥fZr`�øécFùÄºLú:É�Ê+¥�Ï'ÜWª�§»Ô ö õVªuÇ�É�ËTª�¬�ÏTÉmÇ^ûü°�øÆÉ�Ê+¥'ª4§ ô ¬�É9ýW�;þYû�ÿ þ���� §)¥�ÉbÝ�§�Ï+Ç ÉJªø ¬�ÏWÕ9Ï2¬�É%¥ ö ÷�ª%ÜÖÉ%¥�Ï�Þ
ßfàw�����w����57&��¤·¢ýWû¹°Äø
�H�FþLû	�°Äø_��

��� ¼>ÿP�]&)(+57$²*³&M,CX��V.A57,»&)@�,<(+@u8

&)(214&;Zr`��_cr·¹ºY[
\�@�8®146)D+,^&)(+*?,^5A$+Di�w8E5��+6),<&;@>S2,C576COP5µ&)(214&F� ´
� ���!� ´ þ�� ·��»8;(+5A$���ù����

,)1WIP[ #%K9&)(+*-,�8E576)5�$+@>&�&)(+5».W1>,C5'1>$+D��±°¦� ´
� � ��� ´ þ��Ú&)(+5A$�� � � °!� 1>$+D
�Fþ ´�� `m� � ��cE°"�$#Ûø_�+8;(+*-.Ö( .A@B$p&<601>D+*?.7&C,^&)(+5µD+5%�2$+*-&C*?@B$�@BK&��[

�('



�*) �,+r	��.-0/2143m�65é	��27,8���	97
\®(�X+,F,C*?$+.A5é&)(+5",<57&),�ýW�µ´ þ �'ÿ þ���� 146C5µD+*-,;:d@B*?$P&;8:5µ,C5A5é&)(214&<=

þ?>@� Zr`m� ´ þ �_cH·¹Zr`BA <þ?>@� � ´ þ �_cDC|Zr`���cr·�¼1>$+D &)(+57$ S�5A.A1>X+,C5_Zü*-,^�®h *-$pO4146)*Q1>$P&aZr`;�_cH·ØZr`�� ´�¶ �_cH·	EFEFEp·¹Zr`m� ´ þ�� c9·GEFEFE
,C@»8:5".W1>$ @B$+=-I�(21WOP5µ&)(214&;Zr`��_cr·¹ºY[ á

���2���N���Q���N���r����57&H�JIì��ø ¡ KMLNA|ýPO�Q ÿ�S�5�&C(+5��+6),<&�6)57&)XY6)$ &)*?UV5¾*b[ 5>[�JI®`mû�cEù|º'*?,®&)(+5µ,CU!1>=?=-5A,<&®O41>=?X+5éKN@>6;8F(+*?.0( �Fþ?RJSUT(Vbû�°�ø_[WEI�\®(+5A@>6)57U XY[ZY��JIE`mûic»*?,[�2$+*³&)5�1>=?U�@B,<&�5�OP576CIL8F(+576)54[¹\®(+5�$+5*\Y&V&C(+5A@>6)5AU
,C(+@�8;,^&)(214&^8;(+5A$ Z�*-,;1>$�576)GB@LD+*-.µU�5W1>,CXY6)5�&)(+5A$ &C(+5�Ô4Ð>¥�§)Ô�¨p¥/6)5�&)XY6)$ &)*-UV5a&)@»ø
.W1>$ S�5µ.A1>=?.AX+=?14&)5AD�5*\L32=?*-.A*-&)=³IP[
ê"ë �2��ài�2ÁÚÃi�^] î`_�Âiïbadc�� ë �2��ài�2Áéò���ó�¥7É]� �2�£¡ � ô ¥VÔ4Ï²¥�§©¨pª�«4¬©­MÉ�§)Ô4Ï+Çfe

ÜWª�§�õ�Ô4Éb¬©ª�Ï�ª�Ï�ÔFË�§)ª ô Ô ô ¬ ö ¬�Éb÷"Ç©Ë2Ôp­Ö¥;`����)�F�0Z
c�Þ/ó�¥�É�ø ° � Ê+Ô4Ð>¥/Zr`�øécEù|º×ÉmÊ+¥7Ï×ÈE¥
«p¥mÕ9Ï�¥"É�Ê+¥_§)¥�ÉbÝ�§�Ï¾Éb¬�õV¥EÜÖÝLÏ�­�Éb¬©ª�Ïg�JI���ø ¡ K L A¾ýPQ ÿ�h ÈrÊp¬©­ÖÊ ¬NÇHÕHÏT¬�ÉJ¥fi:Ô ö õVªuÇ�É
¥�Ð>¥7§Ö÷4È]Ê+¥�§0¥kjBÞml�Ê+¥éÔ4Ð>¥�§)Ô�¨p¥F§0¥�É�ÝL§ÖÏ�É�¬mõV¥nh ÈH¬�ÉmÊ'§)¥ÖÇ©Ëw¥0­�É�ÉJª ÉmÊ+¥f¬�Ï�«4ÝT­0¥)«^Ë�§)ª ô Ô ô ¬ ö ¬�Éb÷
õV¥)Ô4ÇÖÝ�§0¥;Z@Ibj'¬�Ç o I �JI®`�ûicqppZ@I:`mû�cr· ¼

Zr`�øéc E
ßfàw�����w��WEI"D+5%�2$+*-&)*-@B$M@BK2Z@I�*-&]*-,]5srLX+*³O>1>=-5A$p&�&)@a,C(+@�8�&)(214&ut I �JI®`mû�cqp�Zr`�ûicr·¼B[r#%&F*?,^X+,C5AKNX+=
&)@'D+5%�2$+5"&)(+5µKN@B=?=?@�8F*?$+G»,C57&),A[
`b1PcwvT@>6;5A1>.Ö(H��� ¼µ8E5"D+5%�2$+5 ø þ ·�ýWû�°�ø±�u�JI:`mû�cH·x�RÿP�w1>$+D�8F6)*³&)5éø ·A þ�� ¶ ø þ `m8F*-&)(�øzy�� ø|{�·G�VKN@>6~}~�·x��c�[^#%$�3T146C&)*-.AX+=Q146A�@� <þ?> ¶ Zr`�ø þ c:·Zr`�øécÖ[
`mSwc�vT@>62��� ¼E8:5ED+5%�2$+5^¯ þ ·¸ýWû�°�� �r� { û!�°�ø KN@>6 ¼�C!��C����'¼B�C�;þpû�°ø ÿP[�\^(+5�,C5�&),�¯ þ 146)5�D+*-,;:d@B*?$P&�`m*b[ 54[ü¯zy.��¯|{�·���KN@>6�}��·��Lc_1>$+D¦S�I576CGB@LD+*?.7*-&JI�� ·�A þ�� ¶ ¯ þ `�,<*?$+.A5�A þ�� ¶ ¯ þ�� A þ�� ¶ � ´ þ+ø � øéc�,<@×&)(214&� <þ?> ¶ Zr`b¯ þ cH·�¼B[èÓ5µ.W1>$�6)5�8F6)*³&)5o I �JI®`mûic�p�Zr`mû�c]· <=� > ¶�� Zr`�ø � cH· <=� > ¶�� <=þ?> � Zr`�ø þ c����&)(+5A$�*?K�8:5µ.A1>$�,C(+@�8Ø&)(214&�� <þ?> � Zr`�ø þ cr·¹Zr`b¯ � cE&)(+*?,:8F*?=-=i.A@BU�32=?5�&)5f&)(+5�3+6)@L@BK [è (+5A$ � · ¼�8:5�(21WOP5²KQ6)@BU &)(+5�D+5%�2$+*³&)*?@B$+,�&)(214&�¯ ¶ · � ´�¶ ø 1>$+D�,<@� <þ?> ¶ Zr`�ø þ c¾· Zr`møéc�· Zr`b¯ ¶ c���1>,×6)5srLX+*³6)5ADi[�vT@>6 � ù ¼¾8:5�.W1>$ 3+6)@L.A575ADSpI�*-$+D+X+.7&)*-@B$i[»èÓ5'.W1>$�3T146<&)*-&)*-@B$¾� ´�¶ ¯ � · ¯ � LR¶ A�� ´�¶ ø � `m8F(+576)5»� ´�¶ ø � ·� ´�¶ ¯ � ��� ´�¶ ø¤1>$+Dæ¯ � LR¶ · � ´�¶ ¯ � �æ`�� � � ´�¶ øécCcÖ[¹\®(�X+,×Zr`m� ´�¶ ¯ � c ·Zr`b¯ � cF· Zr`�¯ � L]¶ cbO|Zr`m� ´�¶ ø � cF·ÎZr`�¯ � L]¶ c2OæZr`mø � ca1>$+DüX+,C*-$+G×&C(+5'*-$+D+X+.7&)*-OP5(PIL3�@>&C(+5A,C*?, 8E5V,C5A5V&)(214&_Zr`b¯ � LR¶ cµ· Zr`b¯ � c��ÛZr`�ø � c"·�� <þ?> � LR¶ Zr`�ø þ c�[�\®(+*?,.A@BU�32=-57&)5A,®&)(+5µ*?$+D+X+.7&)*³OP5µ,d&)573�1>$+D &C(+5é3+6)@�@BK [ á



�(+ � 	
�b3;7��
	��R��	N/4�¾	��.-0/2143m�65é	��27,8���	97 �*�
jik�� ����smx7t�nYq�{Pn�vT�fn�~��Tv
zRsm{���nLyTxW��~unYx

è (+5A$V�Ø�B�¢¡£�¢*?,/1".A@B$P&)*?$pX+@BX+,:U!143V@B$V1".A@BU�3T1>.7&/UV57&C6C*?.^,<3T1>.A5;&)(+5�6)5f*?,
1_OP576CI!,C*-U�32=?5f6C5A=Q14&)*-@B$+,C(+*-3×S�5�&%8E5A5A$ 5�6)GB@LD+*-.éU�5W1>,CXY6)5A,^1>$+D×*?$PO>146C*Q1>$P&FU�5W1>,CXY6)5A,
8F(+*?.0( 8:5µ.W1>$ $+@�8 D+5A,C.76)*³S�5>[��57&�  D+5A$+@>&)5é&)(+5",C5�&;@BKR*-$pO4146)*?1>$p&^3+6)@>ST14S2*?=-*-&JI�UV5W1>,<XY6)5A,;@B$��¦[/\®(+576)5µ*?,F1
$214&)XY601>=+&)@>3�@B=?@BG>I_@B$'&)(+*?,H,<3T1>.A5F.W1>=?=-5AD'&)(+5"ÈE¥0ÔP¡(e ÇÖÉJÔ4§�&)@>3�@B=?@BG>IP�B*b[ 5>[R&)(+5^8:5W1£¢P5A,<&
&)@>3�@B=?@BG>I!,CX+.0( &C(214&f1M,C5sr�X+5A$+.A5_Z þ °"  .A@B$pOP5�6)GB5A,F&C@�Z¾°"  *^¤"
�Ñ�°¦¥��P`���c��t�Ñ9ppZ þ ¡ t'Ñ9p�ZR[\®(+5µKN@B=-=?@�8;*-$+G'3+6)@>3�576C&)*-5A,;@BK&  146)5�8:5A=-=³hB¢L$+@u8F$¦`b1>$+D�5W1>,C*-=-I×.0(+5A.§¢P5ADTc��

`�*Qcw  *-,�.A@B$POP5*\!`�*b[ 5>[R*-K+Z ¶ �0ZJ¨�°H  1>$+DMº�©�ª!© ¼B��&C(+5A$�ªRZ ¶ O�`d¼���ª]cdZJ¨µ°  c*�
`�*?*Qc�&)(+5�,C5�&|  *-,^.7@BU�3T1>.7&µ`�*-$�&C(+5é8:5A1£¢�h ,d&0146:&)@>3�@B=-@BG>I2c�«­¬L�+\®(+5A@>6)5AU�®Y[?¼�º£¯b[
À/�2ÁfÁFÂ Ãi�^°
�±l�Ê+¥�¥q²BÉb§)¥�õVÔ ö ËTª�¬mÏ2ÉmÇ'¬�Ï¦É�Ê+¥�­0ª�ÏTÐ>¥q²�ÇW¥7É³  Ô>§)¥�¥�§ ¨pªW«4¬ ­»õV¥)Ô£e

ÇÖÝL§)¥ÖÇwhJ¬bÞm¥WÞµZ�°!  ¬NÇV¥�§ ¨pªW«4¬©­M¬ÍÜ_È]Ê2¥�Ï�¥�Ð>¥7§~´YZ ¶ �0ZJ¨_°!  Ô4Ï�«'ºw©Gªµ©Î¼�Èr¬mÉmÊ
Z�· ª�Z ¶ O¹`%¼|�!ª]cdZJ¨VÉ�Ê+¥�Ï×Z ¶ ·¹ZJ¨*jBÞ
\®(+5µ.A@B$POP576),<5 *?,F1>=?,C@»&C6)X+5>�+S2XY&F8:5µ,<(21>=?=�$+@>&F6)5%rLX+*-6C5µ*³&W[
ßfàw�����w�_#%KrZü*-,;$+@>&;576)GB@LD+*-."&)(+5A$�8E5".W1>$"�2$+D�¯ °�� 8F*-&C( � ´�¶ ¯Î·Ø¯Ú1>$+D

º�© Zr`�¯'c�©Ø¼B[bW®XY&�KN@>6r1>$PI",C5�&Rø�° �¾8:5/.W1>$ 8F6C*-&)59ø¹· `�øm�E¯'c*Aa`�ø��a`����é¯»cCc
1>$+D &)(pX+,

Zr`�øécr· Z�`d`�ø¶��¯»cJAü`�ø¶�ü`��·�Ó¯»cCcCc
· Zr`b¯»c|¸ Zr`�ø6� ¯»cZr`�¯'c ¹ O�Zr`����¦¯'c|¸ Zr`møº��`��»�Ó¯»cCcZr`����¦¯»c ¹
·�ªRZ ¶ `�øécJO¹`%¼|�!ª]cdZJ¨>`�øéc

8F(+576)5�ª�· Zr`b¯»c_1>$+D²Z ¶ `�øécM· ¼ S IJ½�¾ V¼ S ¾ V �9ZJ¨B`�øécM· ¼ S IJ½ SU¿ ´ ¾ V;V¼ SU¿ ´ ¾ V [¦\®(+*?,M,C(+@�8F,
&)(214&;Z�· ªRZ ¶ O¹`d¼��!ª]c<ZJ¨u[ á

ßfàw�bÀ2�bc��Q�i�N��� Ãi�ÂÁ î%��Ã��ÄcW�i�2�
ï��'���'�2à
ÅR�bÆ��Nï�Áf�+Â&c�ñ
ài�Çc4ò��'ó�¥�É+� ô ¥®Ô ­0ª�õ�e
Ë2Ôp­7ÉFõV¥7É�§�¬©­»Ç©Ë2Ô�­0¥VÔ4Ï�«V� ô ¥�ÉmÊ+¥�Èaª�§)¥ ö ÇÖ¬?¨4õ�ÔÉe<Ô ö ¨p¥ ô §CÔPÞ�Ê®¬mÐ>¥�Ï�Ô4ÏT÷�­0ª4Ï2É�¬mÏ2Ý2ª4ÝpÇ
õ�Ô0Ë �Ø�B� ¡ � É�Ê+¥�§)¥'¥q²B¬NÇ�ÉmÇ"Ô4É ö ¥)Ô4ÇÖÉFª�Ï�¥®�neC¥�§©¨�ªW«4¬©­EË�§0ª ô Ô ô ¬ ö ¬�Éb÷'õV¥0Ô�ÇÖÝL§)¥;Z9Þ
ßfàw�����w��Ë:(+@L@B,<5!1 D+5A$+,C5!,<57& @BK:KNX+$+.7&C*?@B$+,»Ñ � °�¥ � `m�ücÖ� � �ÎºY[wÌL*?$+.A5V&)(+5U!143MZ ¡ t Ñ � ppZV*?,R.A@B$P&)*-$�X+@BX+,r@B$m  &)(+576C5:5*\+*-,<&),�SpI×`m8:5A1£¢�h ,d&0146Öc�.A@BU'3T1>.7&)$+5A,C,

14&F=?5W1>,<&F@B$+5ÎÍ�°"  ,<X+.Ö(�&)(214&zt'Ñ � p�Í�·Ä,CXY3 ¼�ÏÑÐ ýPt'Ñ � p�Z�ÿP[rèÓ5é=?57&  � ·�ÒuÍ×°"  �
o
Ñ � p�Í'· ,CXY3¼�Ï?Ð ý o Ñ � p�Z�ÿÇÓg�

&)(+5A$ .A=?5W146C=-Ig  � *-,F$+@B$Lh©5AU�3+&JI�1>$+D�.A=-@B,C5ADi[MÌL*-UV*?=?146)=-IP��D+5%�2$+5  ¶ · Ò Í�°"  � � o Ñ ¶ p�Í'· ,<XY3¼�Ï?Ð�Ô ý o Ñ ¶ ppZ�ÿ Ó



�ÖÕ �,+r	��.-0/2143m�65é	��27,8���	97
1>$+D_&)(+5E,)1>U�5/6)5W1>,C@B$+*-$+Ga,C(+@�8;,R&)(214&2  ¶ #�  � #�  *?,R$+@B$Lh©5AU�3+&JI_1>$+DM.A=-@B,C5ADi[×96C@L.A5A57D+*?$+G�*-$+D+X+.7&)*³OP5A=-I�8:5µD+5%�2$+5  � ·�ØÙÍ×°"  � ´�¶ � o Ñ � p�Í�· ,CXY3¼�ÏÑÐ�Ú*Û�Ü ý o Ñ � p�Z�ÿÞÝ
1>$+D¾146C6)*³OP5 14&�1V$+5A,d&)5AD�,C5sr�X+5A$+.A5�  �   �n�   ¶ �  ß¨ � EFEFE �   � � EFEFE�[ÌL*?$+.75�&)(+5×,C57&),�146)5�1>=?=:.A=-@B,C5AD�*-$¶  `b1>$+D�(+5A$+.75 .A@BU�3T1>.�&Öc"8:5 (21WOP5×&C(214&'&)(+5
*?$P&)576C,C5A.7&)*-@B$�*?,F$+@B$Lh 5AU�3+&JIP[ ½ ,C,CX+U�5 Z�°�� � ÏÉà�á   � [:èÓ5µ8®1>$P&f&)@�,C(+@u8 &)(214&fZ*?,^576)GB@�D+*?.�S�I�,C(+@�8;*-$+G'&)(214&F*-&F*?,F1>$ 5f\Y&C6)57UV5é3�@B*?$P&;*-$H £[
½ ,C,CX+U�59&)(214&rZ'.W1>$ S�5E8^6)*-&<&)5A$_1>,]1>$M1£��$+5E.A@BU_S2*?$214&C*?@B$_Z�·�ªRZ ¶ O�`%¼��Îª]cdZJ¨`m8F*-&)(�ºµ©âªã© ¼ucf�F&)(+5A$�&C@�,C(+@�8 &)(214&VZ¹*?,�5�6)GB@LD+*-. 8:5�$+5A57D|&C@�,C(+@�8Æ&)(214&

Z ¶ ·±ZJ¨�['\®(�X+,µ*-&é,CX��V.75A,"&)@×,C(+@�8 &C(214&"KN@>6µ57OP576CIüÑ � °º¥Î�P`m�ücF8E5�(21WOP5»&)(214&t�Ñ � Ñ9p�Z ¶ ·�t�Ñ � Ñ9p�ZJ¨»`�,C*-$+.A5µ&C(+5µ,C5�&�Ñ � *?,^D+5A$+,C5�cÖ[èÓ5rS�5AGB*-$µ8F*-&)( � ·¹ºF1>$+D"@>S2,C5�6COP59&)(214&
SpIµ1>,C,CX+U�3+&)*-@B$ t Ñ � ppZ ·�ª t Ñ � p�Z ¶ O`d¼m�xª]cÇt'Ñ � ppZJ¨�[äÌL*-$+.A5�Z±°å  � 8:5�,C575�&C(214&!,CXY3 � Ï?Ð ýPt'Ñ � p?�¾ÿ�· t'Ñ � ppZ*?U'32=?*?57,®&C(214&zt'Ñ � p�Z ¶ ·�t�Ñ � p�ZJ¨F·Ä,CXY3 � Ï?Ð ýPt'Ñ � p?�¾ÿP[rèÓ5µ&C(�X+,F.A@B$+.A=?X+D+5`d¼uc�&)(+5~�+6),<&;*?D+5A$P&)*³&%IHt'Ñ � p�Z ¶ ·�t�Ñ � p�ZJ¨�*?,®3+6)@�OP5ADi[`BYBc�Z ¶ �0ZJ¨a°"  � [Ë:@B$p&)*-$�X+*-$+G²*-$+D+X+.7&)*³OP5A=-IP�^8:5�57,<&014S2=?*-,C( &C(214&�KN@>6�146CS2*³&C60146CI � �£ºÓ8:5¾(21�OP5t Ñ � p�Z ¶ · t Ñ � p�ZJ¨f1>$+D�Z ¶ �0ZJ¨f°"  � [H\®(+*?,:.A@BU�32=-57&)5A,E&C(+5f3+6)@L@BK9`�*�[ 5>[HZ ¶ ·¹ZJ¨1>$+D�Z¾*?,F1>$�5*\Y&<6)5AU!1>=�U�5W1>,CXY6)5�cÖ[ áæ_�2Á;Â�à@ç/�M\^(+5éKN@B=?=-@u8F*?$+G'K�1>.7&),;146)5µ5A1>,<I�&)@�.0(+5A.§¢�[
`éèPc�#%K4ÍL�0Z�146)5éD+*?,<&)*-$+.7&;�®h 5�6)GB@LD+*-.µUV5A1>,CXY6)5A,^&)(+5A$¦Í�ê¹ZR[
`�ëpc�#%K9Z�*-,é5�6)GB@LD+*-.»&)(+57$�*³&µ*-,é1>$�5*\L&C6)5AUV1>=RUV5W1>,CXY6C5»*-$� £[V`b\®(+5'.A@B$POP576),<5
&)@���57UVU!1�XY[ìë+[ cÌL*?$+.75�  *-,!1�.A@BU�3T1>.�&!.A@B$POP5*\|UV57&<6)*?.�,d3T1>.A5�&)(+576)5�*-,�1�GB5A$+57601>=F&)(+5A@>6)5AU @BKË:(+@�rLX+5�&;&)(214&;,)1�IL,'¥�Ð>¥�§�÷V¬�Ï2Ð4Ô4§�¬bÔ4Ï2ÉEõV¥0Ô�ÇÖÝL§)¥;Zü°¦  ­)Ô4Ï ô ¥"Èr§�¬�É�É%¥�ÏÓÔ�Ç_Ô�­0ª�ÏÇe

Ð>¥q²�­Öª�õ ô ¬�Ï�Ô4É�¬ ª�Ï²ª%Ü�¥q²BÉb§)¥�õ�Ô ö õV¥)Ô�ÇÖÝL§)¥�ÇM¬�ÏH £[�í�@>6)5M3+6)5A.A*-,C5A=-IP��8E5».A1>$î�2$+Dü1
UV5W1>,<XY6)5gï¾·�ï ¼ @B$Ó&)(+5!,<3T1>.75ð  `m8;*³&)(�6)5A,d3�5A.7&M&)@�&C(+5gW®@>6C5A=9,<*?GBU!1�h 1>=?GB57S+601
1>,C,C@�.A*Q14&C5AD�&)@»&)(+5µ8E5W1£¢�h©,<&0146^&)@>3�@B=-@BG>I2c/,CX+.0(�&)(214&
`d¼uc×KN@>6;1>$pI×KNX+$+.7&C*?@B$¾Ñ�°�¥ � `���c/8:5µ(21�OP5o

Ñ9ppZ · o Ð ¸ o Ñ9p�Í ¹ pñï�`BÍ+cfE
`BYBc�ïw`%ýPÍ¾��Í×*-,F5f\Y&C6)57U!1>=mÿ�cr·�¼B[

j
k^ò �
v���n¦óRyTxWsm{ {BvwqRx7t�~4��{Btus�vwqRx'smq|nL~u�wv
zRsm{�tu}�n�vw~,ô
#%$!&)(+*?,M�2$21>=i,C5A.�&)*?@B$×@BK�.0(2143+&)5�6�X 8:5�,C(21>=-=iD+5A,C.76)*³S�5a&J8:@MST1>,C*?.�.A@B$+,<&<6)X+.7&)*-@B$+,

*?$�576)GB@�D+*?.�&)(+5A@>6CIP[



�(+ Õ�7P/45µ	�õi�47F3m���J/2�47W���@8R���.3;/2�27ð3Ä�|	w�.-u/2143m�¦����	@/R��ö �%÷
jikdò�k�lTk �@øwn�ùßú�~�v
zR��{Btux k ��5�&;�Ø�B�¢¡ �ìS�5 1'U�5W1>,CXY6)5é3+6)5A,C576<OY*?$+G'&C601>$+,dh

KN@>6)U!14&C*?@B$ @BKT1;3+6)@>ST14S2*-=?*-&JI",<3T1>.A5é`����)�F�0Z
c�[b��57&F`éû»�)�:c�S�5®1f.A@BU�3T1>.7&4��*?5:G>6C@BXY3
8F*-&)(�&)(+5nW®@>6C5A=�,C*-GBU!1�hJ1>=-GB57S+601»�;[;èÓ5".W1>$�.A@B$+,C*?D+5�6a&)(+5"3+6)@�D+X+.7&�,<3T1>.A5_�ýü¦û
8F*-&)(×&)(+5µ3+6)@�D+X+.7&F,C*?GBU!1�h 1>=?GB57S+6)1�þ![
���2���N���Q���N���r�'��*-OP5A$�1�UV5W1>,CXY6)5M3+6)5A,<576COY*-$+G�&C6)1>$+,CKN@>6)U!14&)*-@B$�@BKH�
�w� ¡ �

1>$+D 1�U�5W1>,CXY6014S2=-5üU!143�ÿ ��� ¡ û£8:5üD+5*�2$+5¦1ÄÇÖ¡P¥�È Ë�§)ª�«4Ý2­7Éa&)@�S�5ü&)(+5
&C601>$+,<KN@>6)U!14&)*-@B$�� �é� ü�û ¡ � ü�û D+5%�2$+5ADØSpI��^`mû����2c¾· `m�^û��fÿR`mû�c��2cÖ[
�é*³OP5A$M1>$PIµ�®h *-$pO4146)*Q1>$P&�3+6C@>ST14S2*?=?*³&JI"UV5A1>,CXY6)5EZ�8E5E.W1>$_1>,C,<@L.A*?14&)59&)(+5��Rh©*?$PO>146)*?1>$p&
UV5W1>,<XY6)5nÍ×D+5%�2$+5AD�SpI"p�Í�· ppZ�üHp��Ö[
½ ,C*?U�32=-5µ5f\21>U�32=-5é*-,^&C(+5"KN@B=?=-@u8F*?$+G+[
	|Ã�Â�Á�À�
P���n��57&"�
�
���£K�¡ ���£K¸S�5'GB*³OP5A$�SpI��_`mû�ca·Îû�O�ª `�UV@�D�¼uc�KN@>6

,C@BUV5¦ªÆ°��^[ ��5�&Hû ·����£K¢1>$+D|8:5�D+5%�2$+5�ÿ
�����£Kì¡ ���£KÆSpI�ÿR`mû�c�·
û²`�UV@�D�¼uc"`�*b[ 5>[:&)(+5_*?D+5A$P&)*³&%I�U!143wc�[F\®(+5_1>,C,C@�.A*Q14&)57D�,q¢P578 3+6)@LD+X+.7&�*-,;&)(+5A$�&)(+5
U!143������ ¨ �£K ¨ ¡ � ¨ �£K ¨ GB*-OP57$�SpI��^`mû����+c]· `mû�O¶ª/�Cû�O��Ycµ`mUV@LD¾¼ucÖ[
jikdò�k�â�k �Aq�zR�R{BnYz¹t�~uywq�xA� vw~���y+tusmvwqRx�yTqRz �!v�}���smqØt�v�ù_nL~�x k ½ ,C,CX+U�5»&)(214&

�Ú�i� ¡ � *?, 1�UV5W1>,CXY6014S2=-5»&<601>$+,CKN@>6)U!14&C*?@B$ü@B$�1 UV5W1>,CXY6)14S2=?5�,d3T1>.A5�`����)�Ec�[
½ ,C,CX+U�5é&)(214&Føä#æ� 8;*³&)( ø °��;[
���2���N���Q���N���r�»\®(+5]&C601>$+,CKN@>6CU!14&)*?@B$a�9I²�Pø¹¡£ø�D+5%�2$+5AD"SpI��@I®`mû�cr· �;þ?R@SUT(Vbû

*?,9.W1>=?=-5AD�&)(+5"¬�Ï�«4Ý2­Ö¥)« Éb§CÔ4Ï2Ç�ÜWª�§�õ�Ô4Éb¬©ª�Ï"@B$Vø_[Rè�5;D+5A$+@>&)5FS�I'�0I�· ýu¯��éø±�9¯±°
�Fÿµ&)(+5µ6C5A,<&C6)*-.7&)*-@B$ @BK�&)(+5é,C*-GBU!1�hJ1>=-GB57S+601M�æ&)@»ø_[
#%K Z *?,�1��®h *?$PO4146)*Q1>$P& ,<*?GBU!1�hé�2$+*-&)5�UV5W1>,<XY6)5�@B$¸`����)�:c�1>$+D¹º�© Zr`�øéc±©Q &)(+5A$¦8:5!.W1>$¦D+5%�2$+5×1 �9IRh©*?$PO>146C*Q1>$P&_UV5W1>,CXY6C5�Z@IØ@B$æ`mø_�)�0I]cµS�IÓZ@I®`b¯»c"·¼ S IJ½�¾ V¼ S I V [
	|Ã�Â�Á�À�
P� î������
���N��ñ
�ÇÆ��Là�Â�ï��i�N�����ià�Â��Jc��p��àiÁ;ÂY�i�N����ò���Ë:@B$+,C*?D+5�6�&)(+5r.W1>,<5

8F(+576)5¾`����)�Ec�*-,"&)(+5�3�@B,C*-&)*³OP5�(21>=-K?h =?*-$+5��³LÎ· `�ºY�fO�QÛca8;*³&)(ü&)(+5ðW:@>6)57=9,C*-GBU!1�h
1>=?GB5�S+601Y[Hè�5µD+5%�2$+5 1»&C601>$+,<KN@>6)U!14&)*-@B$×�Ø��� L ¡�� L SpI
`d¼uc��^û×·Äûð��¼µ*?K�û�°�«³¼B�fO�QÛc��21>$+D
`BYBc��^û×· ¶T *-K�û�°¦`�ºY�W¼uc�[èÓ5�.W1>$�.A@B$+,C*-D+576V&)(+5�*?$+D+X+.A57D�&C601>$+,CKN@>6)UV14&)*?@B$¦�@I �9ø ¡ ø @B$²&C(+5 *?$P&)576<O>1>=

øÄ· `�ºY�W¼s¯iD+5%�2$+5AD�SpI��9I�û×· ¶T ��� ¶T�� [\®(+5µUV5A1>,CXY6)5 Z@I�D+5%�2$+5AD�SpI�Z@I®`b¯»cH· ¶�! �" ¨ t ¾ ¶¶`L T pPû�*-,^�9I�h *?$PO4146)*Q1>$P&W[æ_�2Á;Â�à@ç/� èÓ5»$+5A5AD�$+@>&éS�5M&)@L@×.W146)57KNX+=/14S�@BXY&µ&)(+5»D+5%�2$+*³&)*?@B$�@BK/� 1>$+D��9I
@B$�1».A@BX+$P&014S2=?5µ,C57&f@BK�3�@B*-$p&),F,C*?$+.75µ&)(+57I×(21WOP5"¿A5�6)@�UV5A1>,CXY6)5>[Ë:@B$+,C*?D+576é1>$�`�576CGB@LD+*?.Wc^&C601>$+,CKN@>6CU!14&)*?@B$��Î�+� ¡ � @B$�1V3+6)@>ST14S2*?=-*-&JI�,<3T1>.75
`����)�F�0Z
c®1>$+D�=?57&Fø�° �æ(21WOP5 Zr`møéc:ù|ºY[



�$# �,+r	��.-0/2143m�65é	��27,8���	97
���2���N���Q���N���r�_è�5µ.W1>$ D+5%�2$+5_1',d3T1>.A5

ø þ?R · ý�`mû�� � cE°�ø üHK L �/º�C � C��JI®`mû�cÖÿP�8F(+576)5²8E5�*?D+57$p&)*-KQI±`mû��§�JIE`mûic<c&% `m�Fþ?R9SUT(V û��0ºPc��_1>$+D�*?$P&C6)@LD+X+.75²&)(+5¦3+6)@LD+X+.�&
,C*-GBU!1�hJ1>=-GB57S+601('�ì`�*b[ 5>[ &)(+5¾,CU!1>=-=?5A,d&�,C*?GBU!1�h 1>=?GB57S+6)1¦.7@B$p&01>*-$+*?$+G¦&)(+5�3+6)@LD+X+.7&C,
@BK�,<57&),;*-$��0I�1>$+D � à�á c�[èÓ5µD+5%�2$+5M1»3+6)@>ST14S2*-=?*³&%I�UV5W1>,<XY6)5"@B$ &C(+5",<3T1>.A5_øaþÑR�S�I"Í!· ¼*),+ þ- þ?R +§¼ `�8;(+576C5p?�ü.A@>6C6C5A,<3�@B$+D+,F&)@»&C(+5"X+,CX21>=�.A@BX+$P&)*?$+GVU�5W1>,CXY6)5é@B$HK L c�[v]*?$21>=-=-IP�L8E5"D+5%�2$+5"1»&C601>$+,<KN@>6)U!14&)*-@B$�� þ?RI �Bøaþ?R�¡£øaþ?R�SpI
`d¼uc�� þ?RI `mû�� � c]· `�û�� � OÄ¼uc:*?KRº�C � ©��JI®`�ûic��21>$+D`BYBc�� þ?RI `mû��§�JI/`mû�cCcr· � þ?RI `m�9I�û��0ºPcCc]· `��@I�û��W¼uc�[

\®(+*?,^.A@B$+,<&C6)X+.�&)*?@B$�*-,;.W1>=-=?5AD×&)(+5/.fªuÊ ö ¬mÏ¾É%ª�ÈE¥�§E@uOP5�6;ø_[
`10_[ìW�[ ½32 @B(+=?*-$�&)@�8:576F*?,:&)(+5é.A@B$POP576),C5é3+6)@L.A57,C,^&C@'*-$+D+X+.A5AD &C6)1>$+,CKN@>6)U!14&)*-@B$+,A[

èÓ5M6)573+6)@�D+X+.A5�&)(+5»@>6)*-GB*?$21>=R&C601>$+,<KN@>6)U!14&)*-@B$�@B$�� KQ6)@BU¢&)(+5'*?$+D+X+.A5AD�&C601>$+,CKN@>6<h
U!14&)*-@B$_@B$Mø_[ c \®(+5^KN@B=-=?@�8;*-$+Ga=?5AU�U!1F&)5A=-=?,]X+,]&)(+5 2 @B(+=?*?$_&)@�8:576H*-,r1�GB@�@LD_UV@�D+5A=
@BK�&C(+5"@>6)*-GB*?$21>=�&C601>$+,<KN@>6)U!14&)*-@B$i[
À/�2ÁfÁFÂ Ãi�54i��l�Ê+¥Óõ�Ô0Ëäÿ¢�×`�øaþ?RR�6'�F�fÍ+cÓ¡ `����)�F�0Z
c�«p¥�ÕHÏ�¥)« ô ÷!ÿR`�û�� � c· � � `mû�c"¬NÇµõV¥)Ô�ÇÖÝL§CÔ ô7ö ¥MÔ4Ï�«�ÇAÔ4Éb¬NÇ�Õ®¥ÖÇ�ÉmÊ2¥HÜWª öNö ª�ÈH¬�ÏL¨�7
`d¼uc"ÿ�¬NÇ Ô ô ¬98W¥0­7É�¬©ª4Ï!hdÔ ö õVªuÇ�É^¥7Ð>¥�§Ö÷4È]Ê+¥7§)¥kj�ú
`BYBcð
�¯
°��¸È:¥éÊYÔ4Ð>¥"ÉmÊYÔ>É2Íi`Bÿ ´�¶ ¯»cr·¹Zr`b¯»cÖúEÔ4Ï�«
`éèPc"ÿT� þ?RI · ��ÿ�h<Ô ö õVªuÇÖÉF¥�ÐB¥�§Ö÷4È]Ê+¥�§0¥kjBÞ
ßfàw�����w�»\®(+5µ6C5A,CX+=-&FKN@B=?=-@u8F,f1>=-UV@B,<&®*-UVUV5AD+*?14&)5A=-I�KQ6)@BU &)(+5"D+5%�2$+*³&)*?@B$+,7[ áæ_�2Á;Â�à@ç/�M\^(+5HU!143mÿ»*?,�1>$!¬NÇWª�õ!ª�§©ËwÊ�¬NÇÖõ�8F(+*?.0( *-U�32=?*-5A,
&)(214&�KQ6C@BUØ&C(+593�@B*-$p&

@BK�OL*?578Ø@BK�576)GB@LD+*-.é&C(+5A@>6CI�&)(+5�&C601>$+,CKN@>6)UV14&)*?@B$+,®� 1>$+D � þ?RI 146)5�&)(+5",)1>U�5>[
jikdò�k��;: y2tu��~�y<�rn��it�nYq�xWsmvwqRx k ��*-OP5A$�1M$+@B$Lh *?$POP576C&C*-S2=?5éU!143��Ø�T`����)�F�0Z
c]¡

`����)�F�0Z
cH&)(+576)5�*-,®1M$214&CXY601>=�8®1WI!@BK�1>,C,C@L.7*Q14&)*-$+G &)@M*-&^1>$�*?$POP576C&)*³S2=?5a&C601>$+,<KN@>6)U!1�h
&)*-@B$>=�Ø�T`�=�Ó��=�F� =Zicr¡ `�=�Ó��=�F� =Zic:8F*-&C( ,C*-UV*?=?146®DYIY$21>UV*-.W1>=�3+6)@>3�5�6C&)*?57,A[èÓ5éD+5%�2$+5

=�¢· ý�`mû þ c þ Ï£à�á ° ?
þ ÏÉà�á � �H� `mû þ cH· û þ LR¶ �§�î�|ºLÿ

1>$+D�1>,C,<@L.A*?14&)5é&C(+5µ,C*-GBU!1�hJ1>=-GB57S+601MGB5A$+576014&C5AD SpI�&)(+5é,C57&C,
¯ � � ·A@�`mû þ c þ ÏÉà�á ° =� �]û � °�¯�B KN@>6f¯ °��Ä1>$+DH�¢°"K L E

èÓ5�$+5*\L&;D+5%�2$+5µ1_3+6)@>ST14S2*?=-*-&JI�UV5W1>,CXY6C5 =Z�@B$C=�|SpI =Zr`b¯ � cr·¹Zr`b¯»c�[0v]*?$21>=-=-IP�L8:5D+5%�2$+5"&C(+5V`�*-$pOP5�6C&)*-S2=-5�cE&C601>$+,CKN@>6)UV14&)*?@B$ =�Ø� =�¢¡ =�ìSpI
=� `mû � �Cû ¶ �Cû9¨u�FEFEFECcH· `��Fû � �Cû � �Cû ¶ �Cû@¨��FEFEFE<c*E



�,+ ÷_�J/45Î5é	����&7M�b�b1æ��	��+	���	��R��	@7 �ED
#J&_*?,"5W1>,<Iü&C@�,C5A5!KQ6)@BU &)(+5!.A@B$+,<&<6)X+.7&)*-@B$�&)(214&3=�
*?, UV5A1>,CXY6014S2=?5V1>$+D�3+6)5A,C576<OP5A,
&)(+5é3+6)@>ST14S2*?=-*-&JI�UV5W1>,CXY6C5 =ZR[
���2���N���Q���N���r�_è�5µ.W1>=-= =�Ø� =�¢¡ =� &)(+5'Ï�Ô4É�ÝL§CÔ ö ¥q²BÉ%¥�Ï+Ç�¬©ª�Ï'@BK��"[
\®(+576)5 *-,a1�.W1>$+@B$+*-.W1>=�U!143�F�� =� ¡ �£D+5%�2$+5AD�S�IGFV`d`mû þ c þ ÏÉà�á cE·¹û � [F\^(+5$214&)XY601>=
5*\L&)5A$+,C*-@B$ =�Ø(21>,®&)(+5"KN@B=-=?@�8;*-$+G'3+6)@>3�576C&)*-5A,A�
`�*Qc =�Ø*-,;1>$�5f\Y&)5A$+,<*?@B$ @BK��Ø*?$�&C(+5",C5A$+,<5µ&)(214&�F!Ù =�æ·Ä��Ù�Fu�21>$+D
`�*?*Qc×*-Ké8:5¾D+5A$+@>&)5�SpI =� L # =�Ú&)(+5�,CXYSYh ,<*?GBU!1�h 1>=?GB57S+601¦GB5A$+576)14&)5AD SpI|,C57&C,

ýHF ´�¶ `b¯»cf�/¯ °��Fÿ &C(+5A$EFEFE�# =� ´�¶ =� L # =� L #�� =� L #�EFEFE�#µA þ ÏÉà�á � þ =� L ·¹��Eæ_�2Á;Â�à@ç/� #%$ÓK�1>.7&W�H1>$pI�&C601>$+,CKN@>6CU!14&)*?@B$Ó,C14&)*?,CKQIL*?$+G�`�*Qcµ1>$+D `�*-*Ncé8F*?=-=HS�5!*?,C@4h
UV@>6C32(+*-.é&C@»&)(+5µ$214&)XY601>=
5*\L&)5A$+,C*-@B$�1>,^8E5"(21WOP5µD+5%�2$+57D�*-&;14S�@�OP5�« è£¯©[
	|Ã�Â�Á�À�
P� î`c�ñJI�c ë �N���9c �����L�N�
�Q�i���*KbÀ2��òW����57&ML|��� LI ¡ � LI S�5�1ü`�@B$+5�h,C*-D+5ADTc�,<XYS2,C(+*?KQ&"@BK³�2$+*-&C5M&JI�3�5>�
D+5%�2$+5AD�SpI�&)(+5 � ü � U!14&C6)*U\�ø_[ 2 5A=Q14&C*-OP5_&)@�1í¾146 ¢P@�O�U�5W1>,CXY6)5>�2,)1WIP�+*-&C,F$214&)XY6)1>=�5f\Y&)5A$+,<*?@B$�*-,^&)(+5é,C(+*-KQ&NLü�P� ¡ �¦[

jikPO �_vw�Ó��nYq�tux»ywq�z|~unL� n�~�nLqR{BnYxí�@>6)5é.W1>$ S�5éKN@BX+$+D�@B$ 5�6)GB@LD+*-."UV5W1>,<XY6)5A,^*?$�« ¼s¯©�.«­YP¯�1>$+D±«ì¬P¯b[
#%U�3�@>6<&01>$p&F143+32=-*?.W14&)*-@B$+,®@BKR576)GB@�D+*?.�&)(+5A@>6CI�S�5�IP@B$+D &)(+5é,C.A@>3�5µ@BK�&)(+5A,<5"$+@>&)5A,

146)5gí�@B,<&)@�8RQ ,_6)*?GB*-D+*-&JIü&)(+57@>6)5AU « ëÉ¯:1>$+D�&)(+5gí¾146)GBX+=-*?,M,CXY3�5�6<h©6)*-GB*?D+*³&%IÓ&C(+5A@>6)5AU«­®Y�TS*¬L[-¼s¯©[
\®(+5F,q¢P5�8Û3+6)@LD+X+.7&95*\+1>U�32=?5®*?$»,CXYS2,C57.7&)*?@B$�XY[ìë+[?¼®8®1>,HX+,C5AD�SpI�vTXY6),<&)5A$PS2XY6)G &)@

GB*-OP5»1!,C*-U�32=?5_3+6)@�@BK9@BK91�6C5A,CX+=-&é@B$¾D+*?@>32(21>$P&)*?$+5'143+3+6)@F\+*-U!14&)*?@B$�D+X+5M&)@VU�146)DYI
1>$+D"��*-&C&C=?578:@�@LD�«ìYP¯b[

�!nL� n�~�nLqR{BnYx'*+���+PõXWZY[YZW[\H]_^1YZ`�acb�dJegfEh�ikjmlonqpsrthke�u�vkwciyxtw{z|hke�}~vk�gjmhkw�b���W[Y!`�acbP��`��Hö<�k����b�'d�k#*÷F+),+���+u��������acb*n�h|��jml|��j�w�dXe�f_h�ikjmlNnqpsrthke�ukb4�b+ 8u+Í��+�b��T�_������WZ��]$`_bñ'd�k�,'*+�(+���+4���k��YZW[\�b�d*�Ev_l���r�wciEh$}~hkeP��p�j���}���h�z� [r{¡tr|�1fk¢�r��P��vEltr�b4�£��`���+É5��$¤��ñ+Ñ7¥�¥¦f+B�,���k\�^�Y^+¨§�)k©�ª�«§�'d�k#ÖÕE©�b�'�¬Ä�$#,+ÕP+���+0�J�¥­H��^®¤��k\qb,n�h���hk [htfku¯vkw�i�fErth$}~r��ge�u�h�zX��p�e�rtr�}~vkw�j z�h$ �i$��b$­�\�°�­H�sYZW[^��H`{��\H�$¤�`{^|b7�<��WZ\�¦|`�¤��k\8�\�WZ±k`���^1WZ¤Pa��u+9²P+[b4�<��W[\�¦�`�¤��k\qb?'d�ED��,+÷,+���+��³�$YZ¤1`���^�b�´£wµx�ws�me�h�i$¢sl|�gjmhkw¶��hydJegfEh�ikjmlNnqpsrthke�u$bÉ7E°���W[\H]$`���bP��`��"ö<�k����b�'d�k�Ö�,+#(+��u+�·cW��y��`���b�dXe�f_h�ikjmlon�p�rthke�uNvkw�i~¸�r|}�j5¹º��j�}»�� [r½¼Je�hk¢��s��b(õXW!���¥��¾�k­�^1`���bPõX�k^®`{Ymb�'<�$�ÖÕP+



���������
	���
��
������������� � �!�"���#��$&%

')(�*,+.-0/�12+4365.*,798;:<7=/>+43@?0?�A.7B/>198,-DC�7=*,+.7=798,EGFHA.-01I*,+.7BF@8>7BJK/�3@(.AL/>FGJK7 FGMN*,+.7B-O8
365.54?0-O1P36*,-OFG(./BQSRT+.7B/>7U/>-OJ�54?07NC4VW*X79?07BEY3@(Y*X*,+.7BF@8>7BJK/�368,7Z-OJ�5�F@8>*,3@([*�-0(IJK3@([\;F@*,+.798
368,7P3@/9Q
]^79* _`C�7a3�MbV.(.19*>-0FG(c:d+.-012+c-0/e3@(fF@C4/g798>h636C4?07�MbF@8I3i54+Y\W/>-O1P3@?NjkV43@(Y*,-O*l\YQamn(.7

FGMo*>+.7pJK3@-0(q*,+.7BJK7B/�-O(r798>EGFkA.-01=*,+.7BF@8g\q-0/n*,Fi/g*,V.AW\�*,+.7a3@/g\WJa5.*,F@*,-01IC�7B+43PhW-0FGVW8
FGM<*,+.7B-D8I*,-0J�7�79hYFG?OVW*,-0FG(tsu_�vxwxyHz y|{[}�~ Q!�n(.A.798 *>+.7K798,EGFHA.-01#+Y\k5�F@*>+.7B/>-0/9�X*,+.7B-O83PhY79823@EG7B/����� ��� �yB�
� _dv�w y 1BFG(YhY798,EG7d*>Fe*,+.7d/g5�3@1B7x3PhY79823@EG7x��_��[�XQSRT+.-0/o5.8>F@5�798>*l\3@?0/gFc-0J�54?O-07B/=*,+.7i:<7B?0?����k(.F|:d(t?�3P:�FGMx?�368>EG7�([V.J=C�798,/B�U:d+.-012+�-O/K3r�Y79\�1BFG(.1B7�5.*
-0(L/g*236*>-0/g*,-O1B/p��-�Q�7@Qn*,+.7=A.-0/�*>8,-OC4VW*>-0FG(qFGM�*>+.7p?OFG(.E#*,798,J�3PhY79823@EG7=1BFG(YhY798,EG79/;*,F#*,+.7
��-O823@1;JK7P3@/gVW8,7e/gVW5.5�F@8>*,79A�FG( � _��[�
��Q
�H�^��� �  �¡I¢�£�¤L¥!¡k¦X§c¨�¤X¤�¡H©uª�£
«X¬�­;®| �¡H£�©|¡W§ � ]�79*U��¯�°,±d°2�
��C�7U3²JK7P3@/>VW8,7

/g5�3@1B7 :d-O*,+q�`3K5.8,F@C�36C4-O?0-D*)\�JK7P3@/>VW8>7@�³3@(.AL3@/>/>V.JK7e*,+436*xwµ´W¯·¶ ¯¸5.8,7B/>798ghY7B/
�XQK')(cEG7B(.798,3@?¹��7�8,EGFkA.-O1a*,+.7BF@8>7BJK/"A.79/>198,-DC�7#+.F�:&*>+.7K3PhY79823@EG7B/IFGMZMbV.(.19*,-0FG(./ _º´
¯ ¶ »¼3@?OFG(.Eq*>+.7�F@8>C4-D*,/KsPwd½W¾�zu¿½ �³� C�79+43�hY7iMbF@8���3@?0JKFG/g* 3@?0?b�e5�FG-0(Y*,/ ¾ÁÀÂ¯ÃQRT+.7"/>-OJ�54?07B/�*²*>+.7BF@8,7BJ�FGM�*,+.-O/²*l\k5�7e-O/²*>+.7"MbFG?0?OF|:d-0(.EfÄgJK7P3@(.Åa798,EGFHA.-01�*,+.7BF@8,7BJ�Q
Æ"Ç
È4É�Ê³È4ËÍÌGÎ³Ï�ÌqÐ�Ñ É�ÒÔÓ=È4Õ
Ë�Ö^Ò
ÒÔË�È4Ö^Ò`È4Ê�×�É�Ø^ÙbÚrÛ³Ç
È4É�Ê³È4Ë;ÜPÏKÝ�Þ�ß ��¯�°,±�°

�
�"à Þeáxâ�ã2ä à á àBåçæèå ß¹éIê�â4á[ë2Þíì�á6î�ï�á6ê2êíðkñKÞ�ß�òWá@ß wó´G¯ô¶ ¯ â�ã,Þíê�Þ�ãíõ@Þ�ê �oö=÷ ò4Þ�îIøPäuã
_�°gùKÀ!ú<ûG��¯�°,±d°2�
� ß�ò4Þ á6õ@Þ�ã,á�ü[Þíê

ý
þ
��� �ÿ
½ �³�

� _S��w ½ ¾��lù
�ç¾³�g�[�N��¾��
ë2äuî�õ@Þ�ã�üHÞ áuê þ�¶ ��� ö�� ø w å êIÞ�ã�üHäPï å ëeß�ò.Þ�î

ý
þ
��� �ÿ
½ �
�

� _S��w ½ ¾³� ù
��¾��g�[�N��¾��X¶ � _��[� � ùW�H�
áuê þ ¶ ��� ö
���<M Q
	��W��
�������	��W�W5.5
Q����u�������¹Qè�� Ê�É�É���Ï �<FG(./>-OA.798 *,+.7#/>VWC4/g5�3@197��! ôsu_ Àºú<ûG��¯�°,±d°2�
��´U_�w" �_�z�FGMUwÍ�

-0(Yh6368,-�3@(Y*IMbV.(.19*>-0FG(./BQL��')MZw&-O/"798,EGFHA.-01p*,+.7B(#��1BFG(./>-O/g*,/IFGMZ1BFG(./g*23@(Y*IMbV.(.19*>-0FG(./BQ ��<FG(./>-0A.798d*,FkF=*,+.7e/>VWC4/g5�3@1B7$% su_�À!ú û ��¯�°,±�°2�
�x´'&)(iÀ!ú û ��¯�°,±�°2�
�o:d-O*,+!_* +(Hw-,.(�z/0/




���� 
��21N	��43658789��Ã�
��	:5X�^	�;=<
FGM ë2ä à äuðkî�ïYá@ã å Þíê Q
mn(!7P3@12+!FGM�*>+.7B/>7"/�5�3@1B7B/�*,+.7e3PhY79823@EG7B/�368,7e7B3@/>-0798d*,F�/�*,V.AW\YQ
mn(�*,+.7?>.8,/g*x/�5�3@1B7=�K:<7e/>7B7;*,+436*²MbF@8�_ � À@��3@(.A�3@(Y\iþBA ý

ý
þ
��� �ÿ
½ �
�

_ � ��w ½ ¾��C Á_ � ��¾��<À�ú û ��¯�°,±d°2�
�0D
mn(�*,+.7"/g7B1BFG(.A!/g5�3@197E$Í:<7e/>7B7;*,+436*�-OMS_ û  +("vUwF,.(iÀG$Í*,+.79(

ý
þ
��� �ÿ
½ �³�

_ û ��w ½ ¾��6 ý
þ H (³��w � ¾��I,.(
�ç¾³�KJ6DLU\#*,+.7M�T3@V.12+[\[��Nk12+Y:T368PO -0(.79jkV43@?0-D*l\#:<7"+43PhY7;*>+436*

ý
þRQ � H (
��w � ¾��8,.(³��¾��KJ�ù.�[�N��¾�� Q�S ý

þ TVUUUU
� ("vUw �-W ùW�H� UUUU � UUUU

� ( W ù.�[� UUUU
X

S ý
þ H QYQ (;v<w � QYQ û QYQ ù QZQ û � QYQ ( QZQ û QZQ ù QYQ û J �
þ QYQ ( QZQ û QYQ ù QYQ û

:d+.-012+!1BFG(YhY798,EG7B/²*,F[O9798,F#3@/²þ ¶ ��� Q
')M�:<7e1P3@(�:²8,-D*,7I_* Á_ � ��_ û :d-O*>+�_ � À@��3@(.A�_ û À\$ *,+.7B(

ý
þ
��� �ÿ
½ �³�

� _S��w ½ ¾��lù
�ç¾³�g�[�N��¾��
 ý
þ
��� �ÿ
½ �³�

� _ � ��w ½ ¾³�lù³��¾��g�[�N��¾³�]� ý
þ
��� �ÿ
½ �
�

� _ û ��w ½ ¾³� ù
��¾��g�[�N��¾��
 � _ � ��¾��lù
�ç¾³�g�[�N��¾��^� ý

þ
��� �ÿ
½ �³�

� _ û ��w ½ ¾��lù³��¾³���H�N��¾��
3@(.A�*,+.7�8,7BMbF@8,7

ý
þ
��� �ÿ
½ �³�

� _S��w ½ ¾��lù
�ç¾³�g�[�N��¾��X¶ � _ � ��¾³� ù
��¾��g�[�N��¾��
3@/²þ ¶ ��� QN'�M�wó-0/²798,EGFkA.-O1@�.*,+.7B(

ý
þ
��� �ÿ
½ �³�

� _S�çw ½ ¾³�lù³��¾��g�[�N��¾³�S¶ � _S��¾��g�H�N�ç¾³� � ù³��¾��g�H�N�ç¾³�



���������
	�� 
��21&	��43V5I789��Ã�^��	:5X�^	�;E< 
��|

3@/²þ ¶ ��� Q_qF@8,7�EG7B(.79823@?O?O\Y�.3@/g/>V.JK7n*,+436*TMbF@8d3@([\�`ba-c=:U7;1B3@(*>4(.A�_ � À@��3@(.A�_ û ÀG$ed/>Fp*,+.7B( � Q _e,º��_ � �t_ û � Q û9�[�gf-`d*>+.7B(�C[\i*>+.7M�T3@V.1í+Y\H�hNk12+[:T368iO -0(.7BjHV43@?0-O*l\

ý
þ
��� �ÿ
½ �³�

� ��_j, ��_ � ��_ û �>�B��w ½ ¾��lù
�ç¾³�g�[�N��¾��
S ý
þ
��� �ÿ
½ �³� QZQ �¹_j, ��_ � ��_ û �g�Hw ½ QZQ û QZQ ù QYQ û ý

þ
��� �ÿ
½ �³� QZQ �¹_j, ��_ � ��_ û �g� QYQ û QYQ ù QYQ ûSlk ` QYQ ù QZQ û��:d+.798,7L*,FtEG79*�M�8,FGJ *>+.7f/>7B19FG(.AÂ*,F�*,+.-D8,AÂ?O-0(.7r:U7cV./>7r*>+.7f5.8,F@5�7�8>*l\ *,+436*iw

5.8,7B/g798>hY7B/ �Ô*,F�:²8,-O*>7 QYQ (=v�wd½ QYQ ûû  � Q (=vdw�½ Q �H�m � Q ( Q v�w�½W�H�n � Q ( Q �H�n QYQ ( QZQ ûû �íQoRT+.798,79MbF@8,7"*,+.7e?0-0J�-O*e��5�FG-0(Y*,/2�<FGM�*,+.7e/>7BjkV.79(.1B7
ý
þ
��� �ÿ
½ �
�

� _S��w ½ ¾³� ù
��¾��g�N��¾��
?0-O7!-0(t*>+.7!-0(Y*,798>h63@? H �a_��H�e�IùW�[�o,p`B°í�a_��H�e�"ù.�[�q�.`PJGQlNk-0(.197\`!arcc1P3@(�C�7
12+.FG/>7B(q368>C4-D*>82368,-O?O\#/gJ#3@?0?�:<7e/>7B7;*,+436*

ý
þ
��� �ÿ
½ �
�

� _S��w ½ ¾³� ù
��¾��g�[�N��¾��X¶ � _��[� � ùW�H�
3@/²þ ¶ ��� QNkF�*,FK5.8>F|hY7"*>+.7"*,+.7BF@8,79J -O*�/>VtsK197B/x*,FK/>+.F�: *,+436*nú<û6��¯�°,±�°2�
�C u��� 1B?��v$p��Q
R�F�/>797�*>+.-0/B�N3@/>/gV.JK7K*,+436*a_Fwyx�z>�{$a�í�X-¹Q 7@Qq��_ W _ û �[�| }cW°�~�_ û À 1B?��v$p�;F@8=-O(5�368>*,-O1BV.?�368d�a_ W (xvNw��H�� Á��_ W (W�[�X��~�(�À!ú<û@��¯�°,±�°2�
��QNRX36�k-0(.E[([ Á_!EG-OhY79/<V./
*,+436* � Q _ Q û �[�* � _=vUw W _��H�ID � ý ctD ý ��`7�(.7B7BA�*,Fa/g+.F|:Â*>+436*x_qÀ@�q��-�Q�7@Qo_Ivow� Á_³�<3@(.Ai*,F *,+.-0/²7B(.A�:U7e1P3@(�:²8,-O*,7� Q _pv<wF,Ô_ Q û �[�@ � Q _pvUw Q û �H��� � Q _ Q û �[��,m� � _pvUwbDè_��[� l�.� T � Q _ Q û �H�o, � _pvUwbDè_��[� X �c
:d+.798,7r:U7rV./>7 � ý ctD ý ��3@(.A *,+436*�� Q _LvIw Q û9�[�" � Q _ Q û9�[�XQ R²+.-O/�/>+.F�:d/i*,+436*_pv<w| Á_L3WQ�7@Q���-�Q�7@Qo_�À@�W�íQ
RT+.-0/²1BFGJ�54?07�*,7B/T*,+.7e5.8,FHFGM Q �




���� 
��21N	��43658789��Ã�
��	:5X�^	�;=<
�H�
��� �  �¡G�p¬ç©��
 �£��ó®| �¡k£�©|¡W§ ��� £�©#¡k©|ª�£
«X¬�­�§c¡k¨)�P¦�©|¡t���

]^79*"��¯�°�$#°2�
��C�7e3=5.8>F@C�36C4-0?0-D*l\#/g5�3@1B7@��3@(.A�3@/>/>V.JK7�*,+436*T*,+.7n*>823@(./>MbF@8>J#36*,-0FG(
w ´k¯¸¶ ¯ 5.8,7B/g798>hY7B/;�XQxRT+.7�L<-O8>�k+.F��óÄg-O(.A.-OhW-OA.V43@?0ÅK7�8,EGFkA.-O1"*,+.7BF@8,79JôEG-OhY7B/x3
/g*>8>FG(.E�*l\H5�7 FGM�798,EGFkA.-O1I*,+.7BF@8,79Jô-0(q*,+436*n-D*�A.7B/>198,-DC�7B/�*,+.7=3PhY79823@EG7 FGM�MbV.(.19*,-OFG(./
3@?0FG(.Ea-0(.A.-DhW-0A.V43@?²Ä�*l\H54-01P3@?OÅ�F@8>C4-D*,/BQ�`7G>.8,/g*i5.8,F�hY7L*>+.7q*>+.7BF@8,7BJ V.(.A.798�*,+.7L3@A.A.-O*,-OFG(43@?�3@/>/>V.J�5.*,-OFG( *>+436*��ó-0/
798,EGFHA.-01@��3@(.A�*>+.7B(!MbF@8�368>C4-O*>8,368>\�-0(Yh@368>-�3@(Y*�JK7B3@/>VW8,7B/BQ
Æ"Ç
È4É�Ê³È4ËµÌGÎ³ÏY�rÐh�eÙbÊ:��Ç
É����]�Z�;Û³Ç
È4É�Ê³È4ËÍÐ)È4Ê�×XÉ�Ø�ÙbÚ���È4Ê:��ÙbÉ�Ò�Ü9ÜPÏ��Zäuî.ê å ï[Þ�ã

_ ÀÔú � ��¯�°�$#°2�
��öq� øpß�ò4ÞañKÞ,áuê�ðHã2Þ �Áå êKÞ�ã ü[äPï å ëpß�ò.Þ�î�øPäuã�á æ ñ#ä|êíß;á æbæ�¾tÀÔ¯   Þ
òWá6õGÞeß�ò.á6ßUß�ò.Þ=á6õ@Þ�ã,á�ü[Þíê

ý
þ
��� �ÿ
½ �³�

_S��w ½ ¾³�N¶ � _��[�
áuê þ ¶ ��� ¡ å�ö Þ öo��sP¾�À�¯Ã´p?0-0J ��¢ ¿ ���� ��� �½ �
� _S��w ½ ¾³�¤£ � _��[��z
 �c¦¥Yö���<M Q
	��o
 ý Q§������	��W�.5
Q'��c¦�¹Qè�� Ê�É�É���Ï�¨ /g/>V.JK7 MbF@8�1BFG(YhY7B(.-079(.1B7 *,+436* � _��[�g %cWQ=��')MS*,+.-0/n-O/n(.F@*x*,+.7 1P3@/g7
*,+.7B(#8,7�54?�3@1B7;_iC[\i_=,!�K_��H�!-O(K*,+.7�*l:<F=/>-OA.7B/<FGM�*,+.7n7BjHV43@?0-O*l\a-0(K*,+.7n/�*236*,7BJK79([*
FGM�*>+.7e*,+.7BF@8>7BJ!Qè�©�F@8�3@(Y\�`ªa-cp:U7e1P3@(�A.7�>4(.7

«¤¬9��_³�6 sP¾�À!¯ ´�?0-OJº/>VW5��¢=­ ¿ ý
þ®Q ��� �ÿ
½ �³�

_S��w ½ ¾�� Q A-`9z¯D
R�F�5.8>F|hY7K*,+.7a*,+.7BF@8,7BJ·-O*I/gVtsK1B7B/ *,F�/>+.F|:Í*,+436* MbF@8 7B3@1í+m`[a°c�:<7#+43PhY7�*,+436*
�N�{«?¬��6 �cWQV�`7;A.F�*,+.-O/²hk-�3 *l:<FK?079JKJ#3@/BQ�`7�C�7BEG-O(�:d-O*,+�*,+.7"MbFG?O?0F�:�-O(.E�7B/�*,-0J#36*>7@Q± Õ�²^³YÈ4ËxË�ÖÁÌGÎ³ÏY��Ï�Ì.Ï �N�{« û ¬9��_³�>� S"´bµ·¶¯µ ¸�¹¬ D� Ê�É�É���Ï �c7?>.8>/g*T:d8,-D*,7;_� _ ­ ,c_ � :d+.798,7"_ ­ °í_ � A-c=3@(.A�J�-0(
��_ ­ °í_ � �V ctD �`7;(.70ºW*dA.7�>4(.7"*>+.7"/>79*>/

«q»¬ ��_ ­ �6 sP¾�À!¯ ´¼& ý S þ SF½ ° ��� �ÿ
½ �
�

_ ­ ��w ½ ¾³�¼A-`>þ`z
3@(.A « »¬ �¹_ � �6 sP¾�À!¯ ´¼& ý S þ SF½ ° ��� �ÿ

½ �
�
_ � ��w ½ ¾³�¼A-`>þ`z




g�¾1·�I�
��	À¿:9b�4ÁN�85IÂÃÂf�
��	:5X��	^;ÅÄYÂt5S��	��4365I789��n;;	��8<ÇÆ��^	:<2È 
��0É
MbF@8�3@([\ ½ A ý QÊn70ºk*KF@C4/>798ghY7!*,+436*#MbF@8�3@(Y\ ¾µÀ ¯ 3@(.Aº3@(Y\ÌË A ½ :<7�+43PhY7�*,+.7�?0F�:<798
C�FGV.(.A./ Í � �ÿ

½ �³�
_ ­ ��w ½ ¾��¼A�` Í � »ÿÎ �³�\Ï�Ð8ÑÒqÓ ¶ ~^Ô ��w Î ¾³�

3@(.A Í � �ÿ
½ �³�

_ � �çw ½ ¾���A-` Í � »ÿÎ �³� Ï Ð8ÑÒ[Ó ¶PÕ Ô ��w Î ¾��
:d+.798,7 :<7IC�FGV.(.Af_ ­ ��wd½k¾���F@8;_ � ��w�½H¾³��M�8,FGJ C�7B?OF|: CH\\`�F@8?c�3@/�365.5.8,F@5.8,-036*,7@Q')([*>7BE@8236*,-O(.E�7P3@12+!/>-OA.7"FGM^*,+.7B/>7I-OA.7B(Y*,-O*,-O7B/²EG-OhY7B/T*,+436*

� Ö Í � �ÿ
½ �³�

_ ­ ��w ½ ¾���×Ã�[�N��¾³�6 �Ë � _ ­ �[�!A �{Ël, ½ �K`,� H «q»¬ ��_ ­ �KJ
3@(.A � Ö Í � �ÿ

½ �³�
_ � ��w ½ ¾���×Ã�[�N��¾³�6 ØË � _ � �H�\A �{Ël, ½ �K`,� H «q»¬ ��_ � �KJ

MbF@8�3@?0? ½ A ý Q
]^79*>*,-O(.E[Ë ¶ ��� EG-DhY7B/T*,+436*� _ ­ �[�gA|`,� H « »¬ ��_ ­ �KJ 3@(.A � _ � �[�!A-`,� H « »¬ ��_ � �KJ6D � ý ctDÙ�G�

�`7�>4(43@?0?O\�/g7B7e*,+436*
� H «q»û ¬ ��_³�KJ S ?0-OJº/>VW5» ¢E­ ¿ � H «q»¬ ��_ ­ �KJ'� ?0-0Jº/>VW5» ¢E­ ¿ � H «q»¬ �¹_ � ��JS ��_ ­ �[�` � �a_ � �H�` � Q _ Q �H�` D

RT+.-0/²1BFGJ�54?07�*,7B/T*,+.7e5.8,FHFGM�FGM6NkVWC4?O7BJKJ#3 ý cWQÙ�kQ ý Q �
RT+.7p-O(.7BjkV43@?O-O*l\�-O(ÀNkVWC4?O7BJKJ#3 ý cWQÙ�kQ ý -0/�(.F@*;7���7B1�*,-OhY7=V.(.?079/>/;:U7a1P3@(L1BFG(Y*>8,FG?

*,+.7�/>-ZOB7�FGMX� Q _ Q �[�XQ�R²+.7�(.70ºk*²/>VWC4?07BJ�J#3 3@?0?OF|:d/<V./²*>FpA.F=*,+.-O/"��3@(.Ai*,+.-O/T-0/T3@?0/gF:d+.798,7e*>+.7"798,EGFHA.-01B-D*l\�FGMS�r-O/dV./>79A���Q




���Ú 
��21N	��43658789��Ã�
��	:5X�^	�;=<± Õ�²^³YÈ4ËxË�Ö�ÌGÎ³ÏÛ��ÏY��ÏKÝ�Þ�ß � _��H�* �c�ö�ÜTå õ@Þ�îMÝ a-ce  Þ;ë,á6î�ëíò.ä|ä|êPÞxáoøíðkî�ë�ß å äuî(iÀ!úU¿!��¯�°,±�°2�
�� Nå ß�ò � Q _j, �h(HwF,.(.� Q �[�gf Ý ö� Ê�É�É���Ï �c7"(.7B7BA�*,F�/>+.F�:ó*,+436*²*,+.7e/gVWC4/g5�3@1B7«Í´§ s�(kw-,m(f´�(iÀ!ú ¿ ��¯�°,±�°2�
�2z
-0/²A.7B(./>7"-0(�*>+.7"/>VWC4/g5�3@197$ �  su_�À!ú � ��¯�°,±�°2�
�x´ � _��[�� �ckz¯DLU\�*,+.7[Þ�3@+.(k�ßLT3@(43@1í+r*,+.7BF@8,7BJ -O*e/>Vts�1B7B/e*>F�/>+.F�: *,+436*I3@?O?S?0-O(.7P368"MbV.(.1�*,-0FG(43@?O/
:d+.-012+�h63@(.-0/>+!FG(*« 3@?O/>Fph63@(.-0/g+!FG(G$ � Q¨ /�-O/�:<7B?O?D�¹�W(.F�:�(³��MbF@8n7P3@12+�?0-O(.7P368nMbV.(.19*,-OFG(43@?Ià FG(�ú � ��¯�°,±d°2�
�<*,+.7�8,7I70ºW-0/g*,/á À�ú ¿ ��¯�°,±d°2�
��/>V.12+c*,+436*Mà<��_³�? � _ á �[�XQ�â;-DhY7B(Ã3�?0-O(.7P368IMbV.(.1�*,-0FG(43@?��N3@(.A
*,+[V./ á ÀLú<¿���¯�°,±�°2�
���4*,+.7I+Y\k5�F@*,+.7B/>-O/�*>+436*x*,+.7I?O-0(.7P368�MbV.(.19*>-0FG(43@?�h63@(.-0/g+.7B/�FG(«&-0J�54?O-07B/T*,+436* � �ß(kwF,.(.� á �[�@ �cW�ã~�(�À!úU¿!��¯�°,±�°2�
�íQ� -O*,+Ã*,+.7�/g5�791B-Z>41i12+.FG-01B7G(n á :<7�EG79*=*,+436*a� á w W á �[�Ø �� á û9�H��:d+.-012+
-0Ja54?0-079/T*>+436*� � á v<wF, á � û �H�� � � á v<wx� û �[�[� � � á � û �[��,m� � á vUwbD á �[�

 l� T � � á � û �H�o, � á vUwbD á �[� X �ctD
')(t5�368>*,-O1BV.?�368P� á v�wä á Q|LU\�*,+.7�798,EGFkA.-O1B-O*l\ 3@/>/>V.J�5.*>-0FG( *,+.-O/K-0Ja54?0-079/p*,+436*á -0/�1BFG(./g*23@(Y*PQlNkF`-OM;_ Àå$ � *,+.7B( ��_��[�+ æcW�U:�+.-O12+ -O(t*,VW8,(º-0Ja54?0-079/p*,+436*
��_ á �[�F çc�3@(.AÃ/>Fr_ -0/I-O(c*,+.7K�Y798,(.7B?ZFGMT*>+.7KMbV.(.19*,-OFG(43@?¹�N-¹Q 7@Q�*,+.7#MbV.(.1�*,-0FG(43@?
h63@(.-0/>+.7B/dFG(G$ � Q �
�`7r1P3@(Á3@/>/>V.J�7r:d-O*,+.FGVW*�?0FG/>/�FGMIEG7B(.79823@?O-O*l\º*,+436*q_¼Àç$ � ��F@*,+.798g:�-O/>7r:<78,7954?03@1B7;_�C[\i_E,L��_��[�
��Q8©�F@8<3@(�368gC4-O*>82368g\ Ý a-cI:<7n1P3@(�V./>7n/>VWC4?O7BJKJ#3 ý cWQÙ�kQÙ�

*,Fa1í+.FHFG/>7q(iÀ�ú<¿!��¯�°,±d°2�
�Z:�-D*,+ � Q _j, �h(HwF,.(4� Q �[�gf Ý Qè ©�8,FGJ *,+.7�A.7�>4(.-O*,-OFG(./p:U7i/g7B7i*>+436*=MbF@8K368>C4-D*>82368>\À`*açc!:<7�+43PhY7*«?¬���_³�[é« Òê ��_e,º�h(Hw-,n(4�g�4ë�« Òê �ß(kw-,n(.�d3@(.Ai*,+.798,79MbF@8,7
����«?¬9�¹_³�>� S � H « Òê ��_j, �h(HwF,.(.�>� J ��� H « Òê �h(HwF,.(4� J D � ý ctD§�Y�ÞnF�:<79hY798P�

� ý �i/>-O(.1B7?~�¾qÀ�¯
Q ýþ ��� �ÿ

½ �
�
�h(HwF,.(.�B��w ½ ¾³� Q  ý

þ®Q (³��w � ¾��I,.(
�ç¾³� Q¯S � QYQ ( QZQ ¿þ




g�¾1·�I�
��	À¿:9b�4ÁN�85IÂÃÂf�
��	:5X��	^;ÅÄYÂt5S��	��4365I789��n;;	��8<ÇÆ��^	:<2È 
���ì
:<7;/>7B7e*,+436*b« Òê �>�ß(kwF,m(4�>�V �í�3@(.A�/>FK� H « Òê �g�h(kwÌ,.(4�>��J
 �cWQ���G��C[\i/>VWC4?07BJ�J#3 ý cWQ§�kQ ý :<7"+43PhY7�*,+436*

� H « Òê ��_e,º�h(Hw-,n(.�>�KJ S � Q _j, �h(kwÌ,.(4� Q �H�`�î¦ï S ï Ý` D
Nk-0(.197 Ý a-cd:T3@/S368>C4-D*>82368>\�:<7ZA.7BA.V.1B7<M�8,FGJ 5�368>*T���G�³*,+436*S� H « Òê ��_j, �h(kwÌ,.(4�>� J ðc#3@(.AL/>F#CH\Ô� ý cWQ§�Y�d3@(.Aq5�368>*a� ý �T*,+436*��a�{«?¬í��_³�>�� ðcW�)~^`�aucWQnR²+.-O/�/>VtsK1B79/
*,Fp5.8,F|hY7�*,+.7;8,7B/>V.?D*PQ �
RT+.7 MbFG?0?0F�:d-0(.E�1BF@8,FG?O?�368>\�/>+.F|:d/�*,+436*n*,+.7�L<-O8>�k+.F��ÃRT+.7BF@8,7BJ�EG-DhY7B/�3#jkV43@(Y*,-D�

*236*,-DhY7nhY798,/>-OFG(!FGM�*,+.7�ñSFG-0(.1P368�ò7;8,791BVW8>8,7B(.197I*,+.7BF@8,7BJ�Qó É�Ê�É�³�³GÖ^Ê¯ô�ÌGÎ³ÏÛ��Ï�Ì.Ï�Ý�Þ�ß ��¯�°�$#°2�
�dà Þná²â�ã,ä à á à9åçæèå ß¹é�ê â4á[ë2Þ2ìNá6î�ï=áuêíêíðHñ#Þdß�ò.á6ß
ß�ò.Þ=ß�ã,á6î.êçøPä6ãíñ�á6ß å äuî wµ´k¯¸¶ ¯ â�ã,Þíê�Þ�ãíõ@Þ�ê � á6î�ï�Þ�ã�üHäPï å ë ö�öi÷ ò.Þ�â�ã2ä,â�äuã�ß å ä6îÃä)ø
ß å ñKÞTê�â�Þ9î4ß à é á æ ñKä|êíßNá æbæ â�ä å î4ß�ê å î�á;ê�ð à ê�Þ�ß $ÍÀ!± å êoü å õ@Þ�î à é å ß
ñKÞ,áuê�ðHã2Þ �N�{$a� ì
å¹ö Þ ö

?O-0J��¢E­ ¿ ý
þ �T368,A�s2c SFõ�S þö, ýG÷ w ½ ¾�ÀG$Kz
 Â�N�v$p�

øPäuã á æ ñKä|ê�ßTá æbæ â�ä å î4ß�ê ¾!À!¯tö� Ê�É�É���Ï RT+.-0/dMbFG?0?OF|:d/�M�8,FGJ 365.54?O\k-0(.Ep*,+.7I798,EGFHA.-01�*,+.7BF@8,79J *,Fp*,+.7"-O(.A.-01P36*,F@8
MbV.(.19*,-OFG(!FG(�*,+.7;/>79*ùø Q �
úªû Ö^Ë
ü�³YÈLÐ�³GÖ³Ú��rÉ��KÚ�É�Ò���È4Ê�×XÈ4Ò^Ú�ÈKÉ�Ò�Ög��È4Û�É��[ýGÈ�Ê�ÉrË�È4Ö4��Õ
Ê³È�Ü�Ï �TFG(k�

/>-OA.798x*,+.7eJ#365!w ´[»'î¦þ ¶ »'î¦þóA.7�>4(.7BA�C[\�wI��¾³�V +�u¾���JKFkA ý �T3@(.A!*,+.7IV./>V43@?Þ�3G368g��]�79C�7B/>EGV.7pJK7P3@/>VW8>7a�XQE�TFG(./g-0A.798"3@([\q19FG([*,-O(HV.FGV./eMbV.(.19*,-OFG(c_�´.»'î¦þ ¶ »
/>V.12+!*,+436*x_S�vcY�
£ Á��_��[�XQ'�T?O7P368,?O\Y�

ý
þ
��� �ÿ
½ �³�

_S��w ½ cY�V Á_S�{cY�
/>-O(.1B7�w ½ c= �cW�HMbF@8<3@?O? õ A-cWQ6L<VW*U/>-O(.1B7n_S�{cY�?£ Á�a_��H��:<7�/g7B7�*,+436*Z36*o*>+.7d5�FG-O([*cp*>+.7"/>7BjHV.7B(.1B7eA.Fk7B/ î³äuß 1BFG(YhY798,EG7"*>Fp*,+.7e-0(Y*,7BE@823@?�Q
ÿ È4Ë�Ö^Ê:�ZÏ â;-DhY7B(`3��4F�:����"´³¯ ¶ ¯ 3@(.A`3@(`798>EGFkA.-01aJK7P3@/>VW8>7K��*,+.7�8,7K-0/

3f1BF@8g8,7B/g5�FG(.A.-0(.E`hY798,/>-OFG(�FGMx*,+.7!798>EGFkA.-01�*,+.7BF@8,7BJ�Q|©�F@8�_ À ú � ��¯�°,±d°2�
� *,+.7
3PhY79823@EG7B/ �� � �� _S������¾³���
	�¶ �a_S��¾³���H�N��¾���3@/�� ¶ ��� MbF@8�3@?OJKFG/g*�3@?O?�5�FG-O([*,/
¾qÀ!¯ÃQ




���
 
��21N	��43658789��Ã�
��	:5X�^	�;=<
�H�^����������� ¬�­G¨4®|¬ç£�¤I� £]��®| �¡!¡k©|ª�£
«�¬�­�®| �¡k£�©u¡k§#�

')(�*,+.-O/�/>7B1�*,-0FG(�:U7"/>+43@?O?�1BFG(./g-0A.798�/>FGJK7"FGM�*,+.7eC�7P3@VW*,-0MbV.?�365.54?0-O1P36*,-OFG(./�FGM�*,+.7L<-O8>�k+.F��q798,EGFHA.-01e*>+.7BF@8,7BJ!Q
������� ¬�­G¨.®|¬�£�¤ � ��¥!£�©u§c¨ � ¤
¦X§���¡k©���� � ]^79* á A �!C�7�3!5�FG/>-D*,-OhY7K-O([*>7BEG798PQ©�F@8x3@(Y\*cqf�¾Gf ý :<7"1P3@(�70ºW5�3@(.A

¾� �� �á ��� ûá û �����á � �ØDÇDÇD
:d+.798,7 � � ° � û ° ��� °ÇDÇDÇD.À`s2cW° ý °ÇDÇDÇD�° á , ý zYQe�¹R²+.-O/�70ºk5�3@(./>-0FG(�JK3�\i(.F@*�C�7IV.(.-0jHV.7@Qè�� +.7B( á  ý c=*,+.-0/d-0/T*,+.7;V./>V43@?�A.791B-0J#3@?³7�ºW5�3@(./>-OFG(³Q�`7T/,3P\I*,+436*S¾#-O/N(.F@8,J#3@?H*>F�C�3@/g7 á -0M�MbF@8�7P3@12+ � Àfs2cW° ý °ÇDÇDÇD�° á , ý z²*>+436*S*,798,JFk191BVW8,/<-0(#*,+.7n7�ºW5�3@(./>-OFG(iMbF@8<¾�:�-D*,+#A.7B(./>-D*l\ �y �W-�Q�7@QS?O-0J ��¢E­ ¿ �� �T368,A�s ý SFõ�Sþ ´ � ½  � z? ·�y QRT+.7c*>823@(./>MbF@8,JK36*,-0FG(Âw ´�	�cW° ý �c¶ 	 cW° ý �iA.70>4(.7BA C[\Âw²¾} á ¾¼��JKFkA ý �
5.8,7B/g798>hY7B/r]�79C�7B/>EGV.7tJ�7P3@/>VW8,7��Í3@(.A -0/r��� 798>EGFkA.-016Q _qF@8,79F|hY798B�=:U7�/>797Ô*,+436*
wd½ � � �ç¾³�UÀ H��! y ° �! ­ �y JI3@(.A!/>FpCH\�RT+.7BF@8,7BJ ý cWQÙ� :<7e+43PhY7e*>+.7"MbFG?0?OF|:d-0(.E.Q� Ê�É�ü4É���Ù�Û³ÙbÉ�Ò ÌGÎ³Ï#"³Ï%$�ä6ã�á æ ñKä|êíßeá æbæ�c\f ¾-f ý ì ¾Âå êpî�äuã�ñ�á æ ß)äqá@î4é à áuêPÞá A|��ö
������� ¬�­G¨.®|¬�£�¤ � �'&²¬�©��9®�«X¬�ª�¬b®2��£)� � £)( ¡k©��i£)� � � � �TFG(./>-OA.798;*,+.7=/>7BjkV.79(.1B7�k°Pï.°��W° ý �W°��¯�k°���ï.° ý ���k°ÇD D�D.°��6½a3@(.Ap1BFG(./>-OA.798�*,+.7d/g7BjkV.7B(.197�FGM�>.8,/g*oA.-0EG-O*>/V�k°Pï.°��W° ý °�W°��W° ý °ÇDÇDÇD�°+* ½ Àrs2cW° ý °ÇDÇDÇD�°-,kzYQ� Ê�É�ü4É���Ù�Û³ÙbÉ�ÒÍÌGÎ³Ï/.
Ï ÷ ò.Þ�øíã2Þ+09ð�Þ�î�ë�écä�øKß�ò.Þ�ä�ëíë�ðHã�ã,Þ�î³ë2Þ�ä�øKß�ò.Þ�êíé6ñ à ä æ á å ê

ü å õGÞ�î à é ?OFGE � � H ý � �y J@ì å¹ö Þ ö�?O-0J ��¢E­ ¿ �� �T368,A�s ý S õ S þÃ´1* ½  á zu 
?0FGE � � H ý � �y Jkö©�F@8�70º.3@J�54?076�4*>+.7IM�8,7BjHV.7B(.19\!FGMX*>+.7"Fk191BVW8>8,7B(.197 FGM�*,+.7I/g\kJ C�FG?��a-0/dEG-OhY7B(�CH\
?0FGE � � H ý � �2 J@QR�F�5.8,F�hY7�ñ�8,F@5�FG/>-D*,-0FG( ý cWQ ï.�
1BFG(./g-0A.798e*,+.7aA.-O/g*>8,-DC4VW*,-0FG(rFGMo*,+.7�>.8,/g*eA.-0EG-D*,/;FGM
s�� ½ zYQ�RT+.7M>.8,/g*�A.-0EG-D*nFGM'� ½ 7BjkV43@?O/ á - � á W ý c43 S � ½ f&� á � ý � W ý c43IMbF@8;/>FGJK7*MA|cWQd�65ZjHV.-Oh63@?07B(Y*,?O\Y� õ W ?OFGE � � � Àp	 ?OFGE � � � á � ý ��°,?0FGE � � á �;��JKFHA ý �>�íQL<VW*=/>-0(.197�7À ?0FGE � � �!-0/=-O8>8,36*,-0FG(43@?�*,+.7�J#365Ãwd¾F �¾*�87f-0/=798>EGFkA.-01K:d-O*>+
8,7B/�5�7B19*T*,F=]^79C�79/>EGV.7eJ�7P3@/>VW8,7@QV©48,FGJ *,+.7�798,EGFHA.-01x*,+.79F@8,7BJ -O*T-O/<7P3@/g\K*>FpA.79A.V.1B7
*,+436*^*,+.7Z5.8,F@5�F@8>*,-OFG("FGMk*,+.7oF@8>C4-O*�w�½tc�/g5�79([*S-O(e*,+.7Z-0(Y*,798>h63@?]	 ?0FGE � � � á � ý ��°,?OFGE � � á �-0/²7BjHV43@?
*>F�-O*>/d?O7B(.E@*,+ Q ?OFGE � � � á � ý �I,c?0FGE � � á Q  Â?0FGE � � � ý � �y �íQ
������� ¬�­G¨.®|¬�£�¤ � �,�I£�¤�®|¬�¤^¦�¡W«�� ©|¨�­@®|¬�£�¤I��� � RT+.7p1BFG([*>-0([V.7BAfM�823@1�*,-0FG(L*>823@(./��

MbF@8,J#36*>-0FG(�w ´��vcW° ý ��¶ �{cW° ý ��A.7�>4(.7BAfC[\qwd¾À �9 ,;: �9�< 5.8,7B/>7�8>hY7B/e*>+.7ÀÜ á6ðHê2êñKÞ,á6êíðHã2Þ
�N�v$p�6 ý

?0FGE'� � = �G¾
ý �Ô¾

:d+.798,7E$&À!± -0/²-0(�*,+.7�L<F@8,7B?
/>-OEGJ#3u�l3@?OEG79C.823WQ




��¾1 É �����?>�9����4��9 5�@8<e5IÂr�
��	`	��4365I789��Ã�
��	�5X��	^;E< 
��BA
')(�5�368>*,-019V.?�368P��MbF@8;3@(Y\\$�Àc±��³-OMVzg�v$p�dA.7B(.F@*>7B/�-O*,/nJK7B3@/>VW8,7I:d-O*,+!8,79/g5�7B1�*e*,F

*,+.7�Þ�3G368g� ]^79C�79/>EGV.7"JK7B3@/>VW8,7�*,+.7B(
ý�N?OFGE'� zg�v$p� S �N�{$a� S ý

?0FGE'� zg�v$p�
��/>-O(.1B7º�û S �� ­ 9 S ý �íQ@�<FG(./>-0A.7�8 *,+.7q��JK7B3@/>VW8236C4?07P��5�368>*,-D*,-0FG(fFGM;�vcW° ý ��C[\f*,+.7-0(Y*,798gh@3@?O/nFGMX*,+.7 MbF@8,JÅ� y ´§ � �y ­ � ° �y ��MbF@8 á A ý Qª©�F@8�3@(Y\ õ A ý :<7 1B3@(�A.7�>4(.73E>4(.798T5�368>*,-D*,-0FG(#-O([*,F=A.-O/DC�FG-0(Y*T-0(Y*,798>h63@?0/UC[\e� y-EGF w � � � yBHIF DÇDÇD F w � ½t� y  �H:�+.798>7á � ° á � °ÇDÇDÇD�° á ½ A ý Q�`7�:T3@(Y*�*,Fp/>+.F�: *>+436*x�L-0/�7�8,EGFkA.-O1@Q ¨ /²-0/²7P3@/>-O?O\�/>797B(³�

��-�� Q wKJ¹��¾�� Q a ý 3@(.A Q ��w û �'J �ç¾³� Q AFï.�4MbF@8�3@([\�¾qÀÃ�{cW° ý �����-0-���*,+.7�8,7�70º.-O/g*,/MLöa-c=/>V.12+�*,+436*T/>VW5 9ON PQNSR {
TVU µ WYXZX Ó 9 Ô µµ W X Ó P Ô W X Ó R Ô µ S L��ã~^c�ft¾Gf ý Q
RT+.7nJ#3654/Zwd½ ­ � ´�� y-E[F w � � � yBHYF DÇDÇD F w � ½t� y  ¶ 	 cW° ý ��+43�hY7n-O([hY7�8,/>7B/<:d+.-012+

:<7eA.7B(.F@*,7eC[\�\ y]E_^`^`^ y  ´)	 cW° ý ��¶ � y]E1F w � � � yBH�F DÇDÇD F w � ½Ã� y  3@(.A�:<7e/>7B7;*,+436*
Q \ Jy-EB^`^a^ y  ��¾��\ Jy-EB^`^`^ y  

�6bW� Q¯S ½c
� �³�

T ý � Lïed Ó ½ � � � � Ôgf û'h Q w ½ ¾e,cw ½ b Q X Sji ° ~�¾�°+b#ÀÃ�vcW° ý �0D
©S- ºf3*LTF@8>7B?D��JK7P3@/>VW8236C4?O7a/g79*E« À ±ó*,+.7B(rCH\L*,+.7�12+43@(.EG7aFGMZh@368>-�36C4?079/"MbF@8,J=V.?�3
:<7eEG79*d*>+.7eMbFG?O?0F�:�-O(.Ea*l:<F�-O(.7BjkV43@?O-O*,-O7B/B´
�¹3Y��')M�z>�{« F � y-EkF w � � � yBH�FmlnF w � ½ � y  ��a|cW°9*>+.7B(=z H « F � y]E1F w � � � ykH�F DÇDÇD F w � ½ � y  Jù zW�6\ y]E_^`^`^ y  ��w ½ «p�>� �

W  Ð Q \ Jy-E_^`^`^ y  ��¾³� Q �G¾GAFz4�çw ½ «p� H -0(.M 9 { d � N � h Q \ Jy-EB^`^a^ y  ��¾�� Q J d��C��*z H � y]E1F w � � � ykH�F DÇDÇD F w � ½Ã� y  J S />VW5 9 { d � N � h H \ Jy]Ek^a^`^ y  ��¾�� J D©48,FGJ *,+.7eA.70>4(.-O*,-OFG(./d:<7e+43�hY7
��1��*zg��wd½�«p�¼A�?0FGE¼� W �N�çw�½t«p�6 ?OFGE��@�N��w � ½Hw�½t«p�¼A�?OFGE¼�@�N�{«p�'A �û z>�{«p��D

')(�5�368>*,-O1BV.?�368B�W:<7"/>797e*,+436*

zg�{« F � y-EIF w � � � ykH�F DÇDÇD F w � ½ � y  �¼A ý�oL zg�{«p� W zg�{� y-E?F w � � � ykH�F DÇDÇD F w � ½ � y  �0D
RT+HV./K:<7�/g7B7!*,+436*KMbF@8o« À ± MbF@8�:�+.-O1í+�w � � «  B« 3@(.Aº3@(Y\F`!aäcf:<7

1P3@(Ô12+.FkFG/>7 õ ?�368,EG7�3@(.A�3L19F|hY798pMbF@8 *,+.7�1BFGJa54?07BJK79([*��i	�cW° ý �:,F«p�[éçë � � � CH\-0(Y*,798gh@3@?O/[� � FGM�*,+.7�MbF@8,J � y]EpF w � � � yBHqF DÇDÇD F w � ½Ã� y  />V.12+t*,+436* � �
zg�{� � � S




���r 
��21N	��43658789��Ã�
��	:5X�^	�;=<zg�i	 cW° ý ��,À«p���.`¼ ý ,#z>� «p�:�.`BQURT+.7B(zg�{«p� W zg�i	 cW° ý ��,#«p�
S zg�{«p� Ö ÿ

�
z>�{� � ���.` ×

S �oL Ö ÿ
�
zg�{« F � � � × �Ì` l�oL Ö ÿ

�
zg�{« F � � ��� Ö ÿ

�
z>� � � F �i	�cW° ý �t,#«p�>��,#zg�i	�cW° ý ��,#«p��×�×��Ì` l�oL Ö ÿ

�
zg�{� � �I,#z>�i	�cW° ý �t,À«p��×|�Ì` S ���oL%� ý �K` DNk-0(.197�`�alc#-0/�368>C4-D*>82368>\Y��:<7 />7B7 *,+436*�79-O*,+.798?zg�{«p�� %c#F@8?zg�i	 cW° ý �t,n«p�� ðcL��F@8

7BjHV.-Oh63@?07B(Y*,?O\Y�4�N� «p�8 �c�F@8x�N�K	 cW° ý �t,�«p�V �cY�íQ©�F@8U3@?OJKFG/g*�3@?0?)c�f�¾Gf ý :<7²1P3@(KA.7�>4(.7x3"/>7BjHV.7B(.1B7s7 ½  87 ½ ��¾��UÀfs ý °��k°ÇDÇDÇD,z��MbF@8 õ ARcY��C[\ �� ­ut  f w ½ �ç¾³�Ef �t  
Qj�`7K1P3@(r*,+.7B(c:²8,-O*,7p¾Ô-0(`-O*>/ ë2äuî�ß å î�ð4Þ,ï

øíã,á[ë�ß å äuîfÞwv�â�á6î.ê å ä6î 3@/
¾* ý

7 � � �t H ­ Hx ê ~eyayzy D�<FG(./>-0A.798 *>+.7iMbV.(.1�*,-0FG( _ ´T�vcW° ý �e¶ » A.7�>4(.7BAÔCH\Ô_S�ç¾³�E �?0FGE õ :d+.7B(.79hY7�8�� ­ ½ ft¾Gf �½ QZmnC4/>7�8>hY7e*,+436*� _S�ç¾³�g�[�N��¾��8 ¿ÿ
½ � �

?OFGE õ ý
?0FGE'� � H HH ~  

ý
ý ��¾ �Y¾ ¿ÿ

½ � �
?0FGE õ?0FGE'� ?OFGE T � õ � ý �>ûõ � õ �F�G� X f����ØDLU\#*,+.7EL<-D8>�W+.F���*,+.79F@8,7BJ¼:<7"+43PhY7eMbF@8x3@?0JKFG/�*²3@?0?³5�FG-O([*,/T¾�*,+436*

ý
þ
��� �ÿ
½ �³�

?0FGE���7 ½ �C ý
þ
��� �ÿ
½ �³�

_S�çw ½ ¾��N¶ � _S��¾��g�[�
3@/²þ ¶ ��� QoRX36�W-O(.Ea70ºk5�FG(.7B(Y*,-03@?0/�FGM^C�F@*,+�/>-0A.79/xEG-OhY7B/T*,+436*

?0-OJ��¢E­ ¿ ��7 � 7 û DÇDÇD{7 � � H|  ¿c
½ � � T � õ � ý �>ûõ � õ �F�G� X~}Z���  }Z��� ê

MbF@8�3@?0JKFG/g*d3@?O?�5�FG-0(Y*,/²¾�Q




��¾1 É �����?>�9����4��9 5�@8<e5IÂr�
��	`	��4365I789��Ã�
��	�5X��	^;E< 
�� /
������� ¬�­G¨.®|¬�£�¤��ð����¬ �o¡k£�§c£�© �  X¬ �P§#��(� X¬�­u  � ©u¡��B¡k©|¢�¡Ãª�¡k£
«�¡��P¬�­¯��� � ]�79*½ � 3@(.A ½ û C�7e*l:<Fq>4(.-O*,7�hYFG?0V.J�7;/gJKFkF@*,+���-O7BJ#3@(.(.-03@(�/>VW8,Mç3@197B/�:d+.FG/>7e19VW8>h@3u�*,VW8,79/�368,7 (.7BEY36*,-DhY7i�¹3@(.AqV.(.-0MbF@8,JK?D\�C�FGV.(.A.7BAr3�:T3P\�M�8,FGJöOB798,F[��Qn]^79*e_c´ ½ � ¶½ û C�7e3 i û A.- ��7BFGJKF@8g54+.-0/>J!Q
Æ"Ç
È4É�Ê³È4ËÍÌGÎ³Ï���Ï � ønß�ò.Þ å ñKá�ü[ÞIä)øeÞ,á[ëíòaü[Þ2ä�ï[Þíê å ë å î ½ � å ê�áIü[ÞíäPï[Þíê å ë å î ½ û ìß�ò.Þ�îLß�ò.Þ ï åS� Þ2äuñ#äuã�â�ò å êíñ _tå ê á6î å ê�äuñKÞ�ß¹ãíé ¡ ð�âcß)ä�áaò.ä6ñKäuß�ò.Þ�ß å ëeã,Þ�êPë,á æèå îWü ¥Gö
�`7#A.7B(.F@*>7iC[\�� �� ´m� ½ � ¶ � ½ � 3@(.A�� û� ´m� ½ û ¶ � ½ û *,+.7i3@/>/>FH1B-�36*,79AEG7BFHA.7B/>-01��4F|:d/nFG(!*,+.7IV.(.-D*x*23@(.EG7B(Y*nC4V.(.A.?07B/�� ½ � 3@(.A�� ½ û FGMX*,+.7"*l:<F#JK3@(.-D�MbFG?0A./9QZRT+.7eA.- ��7BFGJ�F@8>54+.-0/>J�_�´ ½ � ¶ ½ û 70ºk*,7B(.A./T*,F�3=J#365��µ´�� ½ � ¶ � ½ ûA.7�>4(.7BA!C[\��#�6� 9 �V �m� ¶ Ó/� � Ôµ§µ �m� ¶ Ó/� � Ô µ§µ QRT+.7;5.8,FHFGMX-0/TC�3@/>7BA�FG(�*,+.7;MbFG?0?0F�:d-0(.E�/gVWC4?07BJKJK3@/B´± Õ�²�È4ËxË�Ö ÌGÎ³Ï���Ï�Ì.Ï���î�ï[Þ9ã ß�ò.Þ�á à äuõ@ÞIò[é,â�äuß�ò4ÞíêPÞíê   Þ òWá6õ@Þ=ß�ò.Þ<øPä æbæ ä  �å îküiã,Þ��

êíð æ ß�ê ö
��-���� ë,á6ãíã å Þíênä6ã à9å ß�ênä)ø � � ßlä=ä6ã à9å ß�ênä)ø ��û�¡�à ðkß  �å ß�ò4äuðHßXî�Þíë2Þíê2êBá@ã åçæ é<â�ã,Þíê�Þ�ãíõ��
å îküKß�ò.ÞTâ4á6ã>á@ñKÞ�ß)Þ�ã å�� á6ß å äuî ¥Gö

��-0-���� á[ëíò���ä  �� �� � �  ý °��G� â�ã,Þ�êPÞ�ãíõGÞíê�ß�ò4ÞeêíñKä|äuß�ò�Ý å ä6ðHõ å�æbæ ÞIñKÞ2áuêíðkã,Þp� � äuîß�ò.Þ;ê�â�ò4Þ�ã,Þ à ðHî�ï æ Þ � ½ � ö��-0-0-�� ÷ ò.ÞpñKá2â � å êIî³äuî.ê å îWü6ð æ á@ã ¡ å¹ö Þ ö ë,á6ã�ã å ÞíêIêPÞ9ß�ê�ä)ø � Þ9ã,ä�ñKÞ,áuê�ðHã2Þaßlä�ê�Þ�ß�ê
ä)ø � Þ�ã,äañ#Þ,áuêíðkã,Þ ¥Yö

± Õ�²^³YÈ4ËxË�ÖÁÌGÎ³Ï���ÏÛ��Ï
��-��\� ø ½ � å êiáLê�ðHã�øBá[ë2Þ�ß�ò.Þ�î�øPäuã�á ¡ üHÞ2äPï[Þíê å ë ¥ á@ã,ë i � à Þ�ß   Þ2Þ�îtß   äKâ�ä å î4ß�ê¾�°+b�À ½ � ìTß�ò4ÞIê�Þ�ß �u� H ½ �  åë 9 { � H � 9 ½ � ò.áuê"ã2Þ æ á6ß å õ@Þ"Ý å äuðHõ åçæbæ Þ=ñKÞ,áo�êíðkã,Þ � � ���u� H ½ � �V l�o�^� » H �ç¾�°+bW��ö��-0-��\� ø ½ � å ê�ä�ønï å ñ#Þ�î.ê å ä6î õ A|� ß�ò.Þ�î�ø�äuã;á6î � õ , ý � �gï å ñ#Þ�î.ê å ä6î�á æ ü[ÞíäPï[Þíê å ëêíð à ñ�á6î å øPä æ ï i � ß�ò.ÞaêPÞ9ß �u� H ½ �  ë 9 { � H � 9 ½ � ò.áuêaã2Þ æ á6ß å õ@Þ Ý å äuðkõ åçæbæ ÞñKÞ,á6êíðHã2Þ � � ���u� H ½ � �6 ��oFG?����N½ � � � �oFG? Ó ½ � � Ô � i � ��ö¡ ê å ñ åçæ á6ãdë2äuî³ë æ ð[ê å äuî=ò4ä æ ïuêdäuîaã2Þ â æ á[ë å îkü ½ � à é ½ û á6î�ï i � é ½ � à éeádü[ÞíäPï[Þíê å ëá6ã2ë=äuãeêíð à ñ�á6î å ø�ä æ ï i û é ½ û öLU\ 3@/>/gV.J�5.*,-0FG(³�u*,+.7<-0J#3@EG7 i û ´Ù Á_S� i � ��-0/N3xEG7BFHA.7B/>-01²368,1<M�8>FGJ _S��¾��^*,F;_S�6bW��QLU\�365.54?O\k-0(.Ep/>VWC4?079JKJ#3 ý cWQ£¢kQ§�"FG( ½ û :U7;/g7B7;*>+436*�� û ���I� ê ½ û �6 l�o�^� » ê �ç¾�°+bW��Q
mxC4/>798>hY7I*,+436*d*,+.7I/>VWC4/g79*,/��u� H ½ � 3@(.A��u� ê ½ û FGMX*,+.7IV.(.-D*x*23@(.EG7B(Y*�C4V.(.A.?O7B/� ½ � 3@(.A�� ½ û �H8,79/g5�7B1�*,-OhY7B?D\Y�W368,7d*>823@(./ghY798>/>7�3@?0JKFG/�*Z79hY7�8>\k:d+.798,7�*>FI*,+.7�8,7B/�5�7B1��*,-DhY7¤�4F�:d/¥� � 3@(.A���û6Q=R�F#5.8,F|hY7aRT+.7BF@8,7BJ ý cWQ£¢K:<7=:T3@(Y*;*>F�/>+.F�:µ*,+.7p/>?0-OEG+[*>?O\

JKF@8,7<EG79(.79823@?W8,7B/gV.?O*N*,+436*N*,+.798,7T70ºW-0/g*>/o3n1BFG(./�*23@([* i a-c�:d-O*>+=*>+.7T5.8>F@5�798>*l\ *,+436*
-0M)$ � -O/N3x198,FG/>/���/>7B19*>-0FG(pMbF@8S*,+.7¦�4F�:j� � �¹3@(.AI*,+[V./V$ û  ��K�v$ � ��-0/X3�1�8,FG/>/���/>7B19*,-OFG(MbF@8n*,+.7¥�4F�:§��ûP�²*>+.7B(f� � �{$ � �� i W � û �v$ û ��Q�')(�5�368>*,-O1BV.?�368B��:<7 :T3@(Y*n*,F�365.54?O\*,+.-O/²:d-O*,+�$ �  ¨�u� H ½ � Q




í
g� 
��21N	��43658789��Ã�
��	:5X�^	�;=<�`7e/>+43@?0?^V./>7"*l:<FK/g-0J�54?O7e1BFG(./g7BjkV.7B(.197B/�FGM�*,+.7":<79?0?D�¹�W(.F�:�(@LT-D8>�W+.F��L798>EGFkA.-01
*,+.7BF@8>7BJ¸�ç5.8,7B/>7B(Y*,7BAq3@/²/>VWC4?O7BJKJ#3 ý cWQ£¢kQ �a3@(.A!/gVWC4?07BJKJK3 ý cWQ`¢kQ ï=C�7B?OF|:x��Q
© È4ËxËdÖÁÌGÎ³Ï���Ïª" Ð���Ù ýGÈfÖ^Ò
Ø�Ê³È4Û�Õ^Ê³ÒÔÛ³ÙbËxÈ��6Ü�Ï Ü²å õ@Þ�îfá;â�ä å î4ß ¾qÀ�� ½ � æ Þ�ß�o��¾�°{	g�8 �oá6ã,ï s2c S¬«GS 	 ÷ � �� ��¾��UÀG$ � z¯dß�ò.Þ�î"øPäuãeá æ ñ#ä|êíßUá æbæ[¾�À�� ½ � ¡ß Nå ß�ò#ã,Þ�ê�â�Þ2ë�ßSß)ä"Ý å ä6ðHõ å�æbæ Þ;ñKÞ,áuêíðkã,Þ ¥M  Þxò.á6õ@Þ�ß�ò.á6ß?0-OJ� ¢E­ ¿ ý 	 �o��¾�°{	>�8 Â� � �v$ � �øPäuã å®­�¯ ì�° ö
RT+.-0/²/g*236*,7BJ�7B([*�3@(.A�-D*,/T5.8,FkFGMX79/>/>7B(Y*,-�3@?O?O\�365.5�7B368�FG(�5
Q'�4,
¢pFGM�	·ï���Q
mxC4/>798>hY7�*>+436*K/>-O(.1B7�*,+.7�J#365¬� 5.8,7B/>798ghY7B/�*,+.7!F@8gC4-O*,/aFGM�*,+.7�*l:<F±�4F�:d/B�<-O*

-0/I3�1BFG(QC�V.EY3@19\fVW5Ô*>F�3�12+43@(.EG7#FGMU5�36823@JK79*>798,-YOB36*,-0FG(³�^-¹Q 7@Q#*,+.798,7K7�º.-0/�*,/ 3�J#365à ´[� ½ ��² » ¶ » />V.12+`*,+436*³�K��� �� �ç¾³�>�� ´��ûµ Ó 9ON � Ô �6�;¾³�íQ�_qF@8,79F|hY798B�SM�8,FGJ *,+.7
A.7�>4(.-D*,-0FG(!FGM[�µ:<7"1P3@(�:d8,-D*,7�à<��¾�°{	>�8 Á� �� QYQ Li_S��� �¶ ¾³� QZQ � « QRT+.7�MbFG?0?OF|:d-0(.Ei-0/"3�A.-D8,7B19*I365.54?0-01B36*,-0FG(rFGMo*,+.7[LT-D8>�W+.F��Ô798>EGFkA.-01=*,+.7BF@8>7BJ MbF@8�4F�:�/BQ
© È4ËxËdÖ�ÌGÎ³Ï���Ï/.ÃÐ Ö���È4Ê�Ö³×XÈ�Ê³È�ü6Ö^Ê�Ö�Ë�È4Û�È�Ê³Ù ý@ÖkÛ³ÙbÉ�Ò�Ü�Ï·$�äuã;á æ ñKä|êíßoá æbæ â�ä å î4ß�ê

¾qÀ ½ �   ÞeòWá6õ@Þeß�òWá6ß
?0-OJ� ¢E­ ¿ à<�ç¾�°{	g�	  � QZQ Li_S��¾�� QYQ � � � ��¾��0D� Ê�É�É��ºÉ�� ÆeÇ^È4É�Ê³È�Ë ÌGÎ³Ï���Ï ©�F@8a3L*l\k54-O1P3@?U5�FG-O([*p¾ À ½ � ��:<7�1B3@(�:²8,-O*,7A.F�:�(Ô*,+.7r��-0(.198>7P3@/>-0(.E[�I/>79jkV.7B(.1B7iFGMT*,-0JK79/¥	 ½ />V.12+ *>+436*¸� ��  

¾ÁÀ�$ � Q!©�F@8=*,+.71BF@8>8>7B/g5�FG(.A.-O(.E�5�FG-0(Y*L_S��¾��ÔÀ ½ û ��:U7`1P3@(Â:d8>-O*,7cA.F�:d(Â*,+.7º��-O(.198,7P3@/>-O(.E[��/>7��jkV.79(.1B7�FGMx*,-0J�7B/¸	 J½ />V.12+�*,+436*�� û� X 
_S��¾���Àð$ û Q�ÊnF@*>-01B7i*,+436*�C[\t1BFG(./�*>8,V.19*,-OFG(:<7c+43PhY7c*,+436*¹�o��¾�°{	 ½ �� �o��_S��¾���°{	 J½ �íQöLU\ />VWC4?07BJ�J#3 ý cWQ£¢kQ ï :<7c+43PhY7f*,+436*	 J½·º 	 ½ H � QZQ Li_S��¾�� QYQ � � � ��¾�� J 3@/ õ ¶ ��� ��MbF@8�3@?0JKFG/�*�3@?O?�5�FG-O([*,/T¾qÀ ½ � ��Q©�F@8�3@?OJKFG/g*d3@?0?�¾qÀ ½ � :<7;*>+.798,7BMbF@8,7"+43�hY7�*,+436*

� � �v$ � �6 ?O-0J½ ¢E­ ¿ ý
	 ½ �Z�ç¾�°{	 ½ � ?O-0J½ ¢E­ ¿ ý
	 ½ �Z�D�e¾�°{	 J½ � T � QYQ Li_S�ç¾³� QZQ � � � �ç¾³� X ?0-0J½ ¢E­ ¿ ý

	 J½ �Z�D�e¾�°{	
J½ � T � QYQ Li_S�ç¾³� QZQ � � � �ç¾³� X � û �v$ û �0D�`7 (.7B79ALFG(.?D\!12+.FkFG/g7 FG(.7I5�FG-0(Y*x¾r-0(�*,+.-O/x/>79*�FGMSMbV.?O?XJK7P3@/>VW8>7"*,F#/>7B7I*>+436*x*,+.-0/

-0A.79([*,-D*l\eEG-DhY7B/^V./�*,+.7oA.7B/>-O8>7BA -0A.7B(Y*,-D*)\�:d-O*,+;*,+.7Z12+.FG-O1B7 i  H � QZQ Li_S��¾�� QYQ � � � ��¾�� J Q�




��21 Ú=�^��	À¿:9b�4Á��I5IÂÃÂf�
��	�5S�^	�;ÅÄZÂÃ5X�.9!@¼».���49b�G@��|;e	��I<¾Æ���	�<�È 
í
�

�H�^� �Ô�  �¡G�p¬�©2�
 �£��ó®| �¡k£�©u¡k§ ��� £�©�¬�¤³¢W¨4©u¬�¨�¤�®a§c¡k¨)�P¦�©|¡t����`7�C�7BEG-O(�:d-O*,+�3�A.7�>4(.-D*,-0FG(³Q

½ È��HÙbÒ^Ù�Û�ÙbÉ�ÒNÏ �c7L?O79*¤¾r s¾ø À&± ´Nw � � ø  øIzLA.7B(.F@*,7q*,+.7�å î�õ6á6ã å á6î4ß
ê å ü@ñ�áo�gá æ üHÞ à ã>á �.-�Q�7@QS*,+.7e/>-0EGJK3u�l3@?0EG7�C.823p19FG(./>-0/g*>-0(.E�FGM�w²��-0(Yh@368,-03@([*d/>79*>/BQ
ÊnF@*,-O1B7p*>+436*E«i��_Kv�w Q ¾Z�? "«i��_ Q ¾Z�nMbF@8=_�À ú � ��¯�°,±�°2�
�=�²/g-0(.1B7�w � � ¾+ ¿¾

3@(.A!/>FK�nÀ�«i��_ vUw Q ¾Z�g�H�� Á�nÀa_=v<w��[�@ Á� W Õ H Àp_pv<w��[�� Á��À�_��[�
��Q')(�*,+.7e1P3@/>7;*,+436*Tw -O/d7�8,EGFkA.-O1;*,+.-O/d/g-0EGJ#3p3@?0EG79C.8,3a-0/T*>8,-DhW-03@?³-¹Q�76QI¾n s�¯�°�íkzYQ
Æ"Ç
È4É�Ê³È4Ë ÌGÎ³ÏªÁ�Ð��;ÙbÊ:��Ç
É��ã�^� ��È4Ê�×�É�Ø^ÙbÚfÛ³Ç
È4É�Ê³È4Ë;Ü�Ïg�Zäuî4ê å ï[Þ�ã _qÀ!ú � ��¯�°$#°2�
��öG� ø�ß�ò.Þ#ñKÞ,áuêíðkã,Þ � å ê w � å î4õ6á@ã å á6î�ß�ß�ò.Þ�î�øPäuã�á æ ñKäuêíß"á æbæ^¾ Àº¯   Þ#òWá6õ@Þ

ß�òWá6ßUß�ò4Þ á6õ@Þ�ã,á�ü[Þíê
ý
þ
��� �ÿ
½ �³�

_S�çw ½ ¾��N¶ «i��_ Q ¾Z�
áuê þ ¶ ��� ì�øPä6ã á æ ñ#ä|êíß²á æbæW¾qÀ!¯tö� Ê�É�É���Ï �c7 1P3@(f3@/g/>V.JK7IMbF@8;1BFG(YhY7B(.-079(.1B7 *,+436*?«i��_ Q ¾Z�¼ ðcWQp�ç'�MS*,+.-O/x-0/n(.F@**,+.7e1P3@/>7�:<7"1P3@(�8,7954?�3@197 _!CH\!_j,#«i��_ Q ¾Z�UFG(�C�F@*,+�/>-OA.7B/�FGM�*,+.7"-OA.7B([*>-O*l\YQè��`7;(.7B7BA!*,Fa/>+.F�: *>+436*�-OMI«i��_ Q ¾Z�8 lcp*>+.7B(�:<7e1P3@(!12+.FkFG/>7�(iÀ�ú ¿ ��¯�°,±�°2�
�:d-O*,+L� Q _�, �h(Hw-,-(.� Q �H�#f Ý ��-¹Q 7@Q��Y798�� «i��D Q ¾Z�>�� 1B? �v$p��Q
Nk-0(.1B7 :<7=368>7 3@?0/>Fi36*?0-DC�798g*)\�*,F�V./>7=/>VWC4?079JKJ#3@/ ý cWQ`¢kQ ý 3@(.A ý cWQ£¢kQ§�K3@/xC�7BMbF@8,7���/g-0(.1B7 *,+.7B-D8n5.8,FkFGMb/�A.-OA
(.F@*²8,7BjkV.-D8,7"7�8,EGFkA.-O1B-O*l\4�Z*,+.7�5.8,FHFGM�:�-O?0?�C�7e1BFGJa54?079*,76Q
]^79*�$ð s�(HwÀ,\(r´�(iÀ!úU¿!��¯�°,±d°2�
�íz=��A.79(.F@*,7BA#CH\[« -0(K*>+.7x5.8,79hW-OFGV./Z5.8,FHFGM

FGM�L<-D8>�W+.F��qÂ�/X*>+.7BF@8,7BJ��íQ8©S-O8,/g*�(.F@*,-O1B7T*,+436*C$°é��Y798��{«i��D Q ¾Z�>��/>-O(.1B7�-OM�_* +(kw�,�(:d-O*,+\(iÀ!ú<¿!��¯�°,±�°2�
�Z*,+.7B(«i�h(HwF,.( Q ¾Z�V Ø«i�h(kw Q ¾Z�I,À«i�h( Q ¾Z� Ø«i�h( Q ¾Z�)wF,À«i�h( Q ¾Z� �ctD
R�Fx/g+.F|:Ô*,+436*X�Y798�� «i� Q ¾Z�>�6 1B?��v$p�
-D*S/>VtsK197B/X*,Fx/>+.F�:Ô*,+436*N3@(Y\"?O-0(.7P368SMbV.(.1�*,-0FG(43@?:d+.-012+Ih@3@(.-O/>+.7B/XFG(E$ÂJpV./�*S3@?0/gF�h@3@(.-O/>+IFG(I�Y798�� «i� Q ¾Z�kQ��`7��W(.F�:Ã*,+436*S3@(Y\"?O-0(.7P368MbV.(.19*,-OFG(43@?X1P3@(�C�7I:²8,-D*>*,7B(q-0(�*,+.7 MbF@8>J _q¶ � _ á �H�X��:�+.798>7 á Àfú ¿ ��¯�°,±d°2�
��Q
')Mn:<7q368,7q3@/>/>V.J�7!*,+436*K*,+.-O/#MbV.(.19*,-0FG(43@?dh@3@(.-O/>+.7B/�FG(|$ *>+.7B(º-O*#-O/#7BjkV.-Dh@3@?O7B([*
*,F � ù á �H�R c�MbF@8�3@?0?�ùl (Hwå, (µÀ"$#��-�Q�7@Qµ�e(Hw á �[�® �e( á �H�X��~�( À
ú ¿ ��¯�°,±�°2�
��Q�� -D*,+�*,+.7x/�5�7B1B- >41x12+.FG-01B7�([ á :<7xEG79*o*,+436*U� á w W á �[�* Á� ákû �[�
:d+.-012+�-0J�54?O-07B/²*,+436*��²� á w-, á �>ûB�[�\ ucq�¹3@/�-O(!*,+.7"5.8,FHFGMXFGMNR²+.79F@8,7BJ ý cWQ§�G��QU')(
5�368>*,-O1BV.?�368B� á w- á Q
')MX:<7=3@/>/>V.J�7"*,+436*;_cÀq�Y798��{«i��D Q ¾Z�>�T*,+.79(q*>+.7I-0J#3@EG7eV.(.A.798�*,+.7I?O-0(.7P368nMbV.(.1í�*,-OFG(43@?³-0/ � _ á �H�* � «i��_ á Q ¾Z�g�[�� � á «i�¹_ Q ¾Z�g�[�* �c




í
i� 
��21N	��43658789��Ã�
��	:5X�^	�;=<
��C[\#5.8,F@5�7�8>*l\r��-0-O-b�>���H-¹Q 7@QS*,+.7�MbV.(.19*,-0FG(43@?³h63@(.-0/>+.79/dFG(��Y798P«i��D Q ¾Z��QNRT+.-0/T1BFGJ�54?O79*,7B/*,+.7;5.8,FkFGM Q �

�k�
�!Ã �I£�§`§c¡k¤�®2�a¨�¤X«�©u¡ã� ¡k©|¡W¤X­G¡��_L3@([\I/>-0J�54?O7Z70º.3@J�54?07ZFGM�365.54?O-01P36*>-0FG(./SFGMW*,+.7<798>EGFkA.-01U*>+.7BF@8,7BJK/S1B3@(=C�7<MbFGV.(.A
-0(Ô*,+.7�365.5�7B(.A.-O1B7B/�FGM*	 ý ��Q ¨ (.-01B7i*>8,7P36*>JK7B(Y*=FGM�1BFG(Y*,-0([V.7BA�M�823@1�*,-0FG(./a3@(.A�*,+.7L<-O8>�k+.F��L798,EGFkA.-O1"*,+.7BF@8>7BJ -O/�1BFG(Y*23@-O(.7BA�-0(m	 ����Q<RT+.798,7I7�º.-0/�*�h6368,-0FGV./�3@?O*,798>(436*,-OhY7
5.8,FHFGMb/UFGM�*,+.7dhYFG(eÊn79V.J#3@(.(K798,EGFHA.-01²*,+.7BF@8,7BJô��1BM Qª	 �¦�¹� 	Ä,¦�ç�N3@(.AoLT-D8>�W+.F��i798>EGFkA.-01
*,+.7BF@8>7BJ¸��1BM Q
	z¢��ç��Q
mx*,+.798;-0(Y*,798,79/g*,-0(.E�798>EGFkA.-01 *,+.79F@8,7BJK/x:<7=+43PhY7 (.F@*;1BFG(./>-0A.7�8,7BAc368>7 A.-0/>1BV./g/>7BA

-0(À	 �¦�¹�4	 ����3@(.A#	��W�45.5 ý c ý � ý c��¦��Q
�#¡�� ¡H©u¡k¤X­G¡t�


01¼»'1.�¼Å�Æ�Ç_ÈªÉSÊ%Ë]ÆnÊ��C1W�[Ì_Í'Î_Ï�ÐuÑ�ÒBÓ+Ô]Õ�Öq×uÑ�ÓBØ Ù`Ú'Û®ÜpÓ�Ý�Þ�Ùaß]Ü�ÜVÕ#Ö�ß�Ù?à¥Ú�Ö�áoß]âoÕ#Ö ÜVÏ�¿YÍ{Æ+ã6Ë_äæåzÆçÏ�@[Í'èé Ç�Å�ê4ÏH
 / 
]r¾1�¾1��Ã1�¿uåzÈaÈzåaÆ�ë_ì6ÈzÍwíOÏ
ÐIÑ�ÒBÓ+Ô�Õ#ÖsîçáoÚ�Ó�ÑVïðß�âOÔMñ�â{Ý Ó�ÑVÛqß�ò�Õ#Ó�âQÏQó�åaÈÄÍwíOÏQ@[Í'è é Ç�Å�ê4ÏH
 / 
0ìÇ1É21[ô�1K¿YÇ_õ�Å�ë�Ë�åzÆçÏ_öGâðß'÷B÷4Ñ�Ó+ßBÖ�ámò!Óu÷nÓ�Õ/âoò�ø�Õ£Ü'ÚIÚ'Ñ�Ò_Ó+Ô�Õ#Öuò£áoÚ�Ó�Ñ�Ú'Û®ÜVÏ03X��Â��¼ù�ì6Í{äMåzÆQË-ÅwÏ�
 / r_ABÏ�>çÍ{ú û�õ�Å�Í@[Ç]û�Íwì[åzÆ?;�Ë-û�ü�Í+äæË]û�åaú'ì'Ï�<kýnÅ�åzÆnë]ÍwÅ'Ï¦¿YÍ'Å�ÈaåzÆçÏH
 / r_AÇ1Ú�1�9�1G�?Ç]Å�Æ�þ/Í{ÈaÊ
Ï�<�1�ÂQÇ_äæåaÆ�Ë�ÆnÊ é 1�<�åzÆQË]å#ÏOÐIÑ�ÒBÓ+Ô�Õ#ÖpîçáoÚ�Ó�ÑVï]Ï¦<kýnÅ�åzÆnë]ÍwÅ'Ï�¿YÍwÅ�ÈaåzÆçÏ[
 / r0�¾1ì¾1 é 1�ÁÿË-û�ÎwÆnÍwÈaìDÇ_ÆðË�ÆnÊª¿I1_ó³Í{åaì6ì'ÏQö�ÜVÕ/Û�÷4ÙaÚu÷oÑ�Ó+Ó�ÝGÓ�Ý¼Ü'Ó]ÛqÚ1Ú'Ñ�ÒBÓ+Ô�Õ#Ö�ò/áQÚ�Ó�Ñ�Ú Û®ÜVÏÇ9!ì6Å�Ë]ÍwÈOô�1¾;�Ë]û�ü�1
��� Ä�
 / r0�0ÈVÏ�� / 
 ù � / 
21
21�ÆC1�Á�Å�Í{Æ�ë]Í{È#ÏoÐuÑ�ÒBÓ+Ô]Õ�ÖsîçáoÚ�Ó]Ñ�Ú'Û®ÜVÏnÊ�Í'3�Å�õníkû6ÍwÅ'Ï¦¿YÍ'Å�ÈaåzÆçÏ[
 / r0ì¾1AÇ1¼ó!1|� Ë-Å�Å�íOÏ�î4Ó ÷4Õ#Ö Ü¦Õ/â�ÐuÑ�Ò_Ó+Ô�Õ#ÖpîçáoÚ�Ó�ÑVï�Ï6��1 ÆV1 �Ã1`Ïu�YË_ä��nÅ�åzÊnë]Í_Ï[
 / r]
21r21�Á�1u�eÍ'û�ÍwÅ�ì6ÍwÆçÏQÐuÑ�ÒBÓ+Ô]Õ�ÖsîçáoÚ�Ó]Ñ ï]Ï6��1 ÆC1 �Ã1`Ïu�YË�ä��nÅ�åaÊ�ë]Í_Ï[
 / r0É¾1/ 1��V1��
åaäqä®Í'ÅwÏ�ÐuÜ�Ü'Ú âoò�Õ#ß�Ù��[ÚVÜ
	nÙÄò#ÜIÓ�Ý��
	�âOÖ'ò#Õ#Ó�âOß�ÙBöGâOß�ÙÄï-ÜVÕ/ÜVÏ9�YünåaúwË-ë]Ç8ÆGÆnåzÌ�ÍwÅ�ì6åzûgí���Å6Í{ì�ì Ï9�uünåaú'Ë-ùë�ÇnÏ[
 /�/ �¾1



���������
	���
�

����������� ������������ !�"�$#

%'&)(+*-,�,/.0(21314*�5�*6(+798;:+&=<31>,/*�791?<?*6(+@6&=<3A+<4*0A�&"<?148;&=7B14CD.0(E&=<4@6*F:+8G5�8G1>HJILKMC+&�79&.N<4&3,/&O.NPRQR8TSU8;(+@V.0(+:W791?<4*6(+@XQR8TSU8;(+@!,YC+8;5ZC[.N<4&�8;Q�A�*0<?1Z.0(J1/\]<4*6Q^14C+&�791Z.N1?8;79148G5O.0_A�*68G(21Y*6\�`F8;&=,�aD.07M,b&$7?CD.0_G_c79&�&$8G([14C+&�(+&"SU1Y5ZCD.NA+14&=<OI
ded�fgdihkjmlenpo'qsrcqgt�uv�wDxmy{zcy]|�y{}�z�~V�c&=1!���c� � � ��&�.�Q�&O.07?�U<4&RA+<4&=7?&=<?`F8;(+@EQ�.NA'*6(�.�A+<4*0�U�.N�D8;_G8G1>H�79Ae.05�&E�g�i�4�L�Z�
�"��1?C+&�(�,/&R5O.0_G_����b�4�����>�V�T�6�g�F V8G\/\{*0<V.0(JH¢¡)�Z£¥¤¦��,/&CD.O`J&�14CD.N1 §¨ ©Lª�«¬­J®°¯�± ���g� ª ­ ¡p²W£³�µ´'���g¡¶�9���·£X� ± � ¸

.07M¨¥� ¹¶º»I
%'&¶CD.-`J&¶14C+&¶\{*6_;_;*-,Y8;(+@�&=¼F�+8G`N.0_;&=(21Y5ZCD.N<Z.05=14&=<?8;½O.N148G*6(°I
¾¿wDÀBÀYÁÃÂ+Â+~ÄÂ+~�ÅcÆ+�ÈÇOÉ�Ê{Ê;É����g�F W�NËZ�V�4Ì=ÍF�sÎN�0Ê;�"�DÏ>Ð�Ä8]�W�Ñ�{Ò¶�b�4�N�Ó�>�V�T�J�s�F ÓÔ�Ä8;8]�³ÇOÉ�ËLÕ��9ÖR¤�×/Ø6�g�i�4�L�Z�
���b�¶ÆU�NÎ6��ÏgÆ+�NÏ

§¨ ©Lª�«¬­J®°¯ ±
Ù Õ�� ­ Ö+Ú2��´ Ù Õ�Ú2� Ù Ö+Ú2� ± � ¸

��ÒÛ¨¥� ¹¶ºÜÐ
ÝBÞ�}�}�x�~Vße*0<�àO�Ä8;8]�¿8;Q�AD_G8;&�7¶�g8{�âá),/&¶(+&�&�:�*6(+_TH�Q�.NPJ&314C+&�5ZC+*68;5�&=73ÕWã»ä�åæ.0(+:Ö�ãÜä�çLIYße*0<�àO�g8{�M8GQ�AD_;8G&�7)�g8;8{�èá�,/&!5O.0(E�+7?&V.0(E.N<?@6�+QR&�(J1B*6\�.NA+A+<4*OS+8;QR.N148;*6(W�mH7914&"Ai\{�+(+5=148G*6(+7)�géD(+8T14&$_G8;(+&O.N<Y5�*6Q)�D8;(D.N148G*6(+7Û*6\µ5ZCD.N<Z.05=14&=<?8;79148G5$\{�+(+5=1?8;*6(+7Z�"I ê
KÛC+&¶\{*6_G_;*-,L8G(+@)_;&�Q�Q�.!7?C+*-,L7/14CD.N1/,/&�.NPm�ëQ�8TS+8G(+@)8;7Û.)791?<?*6(+@6&=<ÛA+<4*0A�&=<91èH�1?CD.0(&=<4@6*m:+8;5�8T1>HJI
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¾¿wDÀBÀYÁ÷Â+Â+~]ø�~�ù{Ç��æÏ·Ë?�0�+ÒsÇOÉ�Ë"���NÏ·�úÉ��æ� �3� � � É��Ü�iû�ËZÉ6üZ�Jü=�gÊý�sÏÄþ�ÒúûD�2ÿZ��Ä�i�4�Y�Z�
���{Ò¶�/�4���Ó�>�X�T�6�s�F RÏgÆ+�=�E�sÏ¿�{Ò¶���Zÿ���ÒZÒ��NË"�sÊýþW�"Ëú 2É��N�úÿOÐÝBÞ�}�}�x�~��è\2�'8;7
,/&O.NP2�ëQR8 S+8;(+@/14C+&=(��2H�:+&=éD(+8G148G*6(�,/&�CD.O`J&�14CD.N1c\{*0<�.0(2H�¡)�Z£ ¤� §¨ ©Lª�«¬­J®°¯ ± ���g� ª ­ ¡p²W£³�µ´'���g¡¶�9���·£X� ± � ¸

.07M¨¥� ¹¶º»I��/H�14C+&�1?<48;.0(+@6_;&¶8;(+&�¼m�D.0_;8T1èH�,b&$CD.O`J&¶14CD.N1
±
§¨ ©Lª�«¬­J®°¯ ���g� ª ­ ¡ ²[£X�µ´'���Ä¡¶�â���·£X� ±� §¨ ©Lª�«¬­6®
¯ ± ���g� ª ­ ¡æ²�£X��´����Ä¡¶�9���·£X� ±� ¸��

� §6§ � § �
�è\c,b&$.07?79�+QR&³�Ä\{*0<Y.X5�*6(J1?<Z.0:+8G5=148G*6(e�È14CD.N1Û� ,/&=<4&¶(+*01Û&=<4@6*m:+8;5314C+&�(W14C+&=<4&�,/*6�+_G:&"SU8;791V.��Û�ë8G(2`N.N<48;.0(21V7?&"1�	 ¤ � ,Y8G14C�� ª�« 	÷ã
	 ,Y8G14C�¸�� ���
	X��� § I��â\/,/&1Z.NPJ&�¡ ã�	 .0(+: £ ã � ´�	¥8;(»� §6§ I § ��14C+&�( 7?8;(+5�&[���g� ª ­�	k²¦�Ä� ´�	X�?�)ã���
	 ² �g� ´�	X�9�"a�\{*0<¶.0_;_����Ü¸Ua�,/&):+&�:+�+5=&³14CD.N1¶���
	X�������Ä� ´�	X�Mãk¸�@68T`U8;(+@14C+&¶<4&�¼F�+8T<4&�:[5�*6(219<Z.0:+8;5=1?8;*6(°IÈKMC2�+7L� 8;7M&=<4@6*m:+8;50I ê
KÛC+&³5�*6(J`J&=<479&R8;7¶(+*01�19<4�+&0��1?C+&=<4&�&�S+8;7â1$&"S+.0Q�AD_;&=7¶*6\È1?<Z.0(+7?\{*0<4QR.N148;*6(+73,YC+8;5ZC.N<4&¶&=<4@6*m:+8;5��D�U1Y(+*01M,/&O.NPm�úQR8TSU8;(+@+a+.07M14C+&¶\{*6_;_;*-,Y8;(+@�798;Q�AD_G&¶&�SD.0Q�AD_G&�7?C+*-,Y7�I���cÁcÀ����Jw! èwDÞ#"�}�$cy&%('Yz
}c|*)�w+Á,+.-4ÀBy/��y{z."10-~V��&=1$� ã325476Ba�_;&"1!� ��&�14C+&�/*0<4&�_�7?8G@6Q�.��>.0_G@6&=�+<Z.Ua�.0(+:�_;&=1$�æ��&³14C+&98�.6.N<9�ë�c&=��&=7?@6�+&RQR&O.079�U<4&0IRße*0<!.0(JH�8G<9�<Z.N148G*6(D.0_È(2�+Q)��&=<�:�¤�2 14C+&³1?<Z.0(+7?\{*0<4QR.N148;*6(����
� � � :+&=éD(+&�:��2H¢�!�<;°�¶ã;�¹=:��ÄQR*F: § �È8G7¿PU(+*-,Y(R14*!��&B&"<4@6*F:+8G50Iô%'&B5O.0(�7?&=&B14CD.N1/8G1¿8;7b(+*01¿,/&O.NPm�úQR8TSU8;(+@�2H�5ZC+*F*67?8G(+@E¡Ñã £¥ã?> ¸U� «ØA@ aô.0(+:�14C+&�( ���Ä¡¶�9���Ä£³��ã «B IDCF8;(+5�&R14C+&�7?&�¼F�+&=(+5�&�.:M¹�6 8;7Û�+(+8G\{*0<4QR_GH�:+8;7919<48G�D�U14&=:[,/&3PU(+*-,»1?CD.N1/14C+&3A+<4*0A�*0<?1?8;*6(�*6\c1?C+&�1?&=<4QR7/8G(14C+&�7?�U�U�ë7?&=¼F�+&�(+5�&��FE�\{*0<L,YC+8;5ZCG�FEH:�¤I> ¸U� «« ¯4¯ @ �ÄQR*F: § �/8;7 «« ¯4¯ I¿ße*0<M14C+&�7?&$1?&=<4QR7,/&�CD.-`J&�14CD.N1L���g� ­AJ ¡ ²[£X�µ´'���Ä¡¶�9���Ä£³�5� BLK« ¯4¯ ´ «B ã Ø B« ¯4¯ ,LC+8G5ZC�QR&O.0(+7Û14CD.N1

_G8;Q 8;(+\©NMPO.Q §¨ ©Lª�«¬­J®°¯ ± ���g� ­AJ ¡æ²�£X��´����Ä¡¶�9���Ä£³� ± � §§ ¸6¸ �,R7S§ ¸6¸UT ¸��
d�defWVUXZY�jFt([Oq&\^]�_�t�ja`A_�tFb�jdc�uejUt(`6je`gf�l�c�lh`i\-j�c�qWj2lk\ÓqW_�t�_ml�n)jmlDn o'q{rcqÄt�uo37?8G(+@¶14C+&MA+<4&=`F8;*6�+7�_;&�QRQR.�*6(³7?&�¼m�+&�(+5�&�7¿1?C+&=<4&M8;7È.0_;7?*$.�5ZCD.N<Z.05=14&"<48;½O.N1?8;*6(�\{*0<,/&O.NPVQ�8TS+8G(+@B,LC+8G5ZC�8;7�5�_G*67?&=<�14*�14CD.N1�*6\�7919<4*6(+@�Q�8TS+8G(+@+I�%'&M74.OH)14CD.N1�.�7?&�¼F�+&=(+5�&p �FErq�E<sit�*6\�(D.N14�U<Z.0_
(2�+QV��&=<47BCD.07M:+&�(+7?8T1>H�*6(+&�8;\

_G8;Q­ MPO.Q §�vu .N<4: p �FE�¤I> ¸U� § �w�w�w���x��´ § @ �zyÈ¤e{|q)ã § �
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ÝBÞ�}��D}��-y]|°y{}�zÜÂ+Â+~��°~�Å�Æ+�!Ï·Ë?�0�+ÒsÇOÉ�Ë"���NÏ·�úÉ��W���{Ò!�b�4���Ó�è�V�T�6�s�U �� Ç!ÏÄÆ+�"Ë4���9�6�sÒ�ÏgÒ��ÒO�4Ì=Íe�"��ÿ�� p �FE�q�E<sit ÉèÇ��2�"�+Ò"�sÏÄþiÉ����)Ò�Íeÿ�ÆEÏgÆ+�NÏ����g� ª ­AJ ¡ ²�£X�Û� ���Ä¡¶�9���·£X�X��Òy�� ¹¶ºÜÐKÛC+&¶A+<4*m*6\�<4&�¼m�+8G<4&=7Y*6(+_THW1?C+&$\{*6_;_G*Ó,Y8;(+@X7?8GQ�AD_;&¶_;&�Q�Q�.)*6(�7?&�¼m�+&�(+5�&�7=I¾¿wDÀBÀYÁ Â+Â+~��
~�Å�Æ+�ôÇOÉ�Ê{Ê;É����g�F ³�0Ë4�!�4Ì=ÍF�sÎN�NÊ;�=�DÏ+ÇOÉ�Ë¶�Rü�É�ÍF�#�2�L�)Ò-�4Ì=Íe�"��ÿZ�$ÉèÇBË4�4�NÊûeÉÓÒ"�sÏÄ�gÎ0�¶�DÍF��ü��"Ë�Ò p : ­ qUÐ� § � «­�� ­ ª�«� ®°¯ : � � ¸¢��ÒN��� ¹�º Ô/�N�#�� R �[_;8GQ ��MPO.Q : ­�� ã÷¸�ÇOÉ�Ë�ÒOÉ��R�WÒ"Í+ü=�>ÒO�4Ì=Íe�"��ÿZ� p � � q��
{ ÉèÇD�2�"�+Ò"�sÏÄþ�É����� �·ÐÄ�OÐ�_G8;Q ­ MPO.Q «­ u .N<?: p �FE�¤�> ¸U� § �w�w�w�e�x�W´ § @ ��y�¤G{|qVã §�� ÐÝBÞ�}�}�x�~[� R �kãF� � § �"�B�c&=1�� ��&³.�7?&�¼m�+&�(+5�&³*6\È:+&�(+798G1>HE*6(+&0I���8G`J&�(a� T ¸,/&�5O.0(�5ZC+*F*679&$¨ 7?�+5ZC�14CD.N1Y\{*0<��=�¦¨ ,/&�CD.-`J&¶14CD.N1� :��0Ú p �FEô¤I> ¸U� § �w�w�w�e�x��´ § @ q������ § ´��Z�.0(+:�\{*0<��FEz�¦¨ ,/&$CD.O`J&�: ­�J � ��Iz�è(�Ae.N<?148G5��+_].N<Oa

§� ­ ª�«¬� ®°¯ : � ã §� ���  ©¬� ®
¯ : � ¹ ¬� s�¡ ­�J
¢©v£#�g¤ ­ ª�« : � ¹ ¬��¥s�¡ ­�J¦¢©v£#�g¤ ­ ª�« : �
§©¨¨ª

� §� ©¬� ®°¯ : � ¹«���9� § ´I�Z�c¹ 79�UA p :�E�q����%'&V5O.0(�5�C+*m*67?&��æ7?��¬�5�8;&=(214_THE_].N<4@6&)14CD.N1 «­P� ©� ®
¯ : � �­��I�CF8;(+5�&9� T ¸W5�.0(���&5ZC+*67?&�(E.N<?�D8T1?<Z.N<48G_GH�79Q�.0_;_�,/&�CD.-`J&�14CD.N1 «­P� ­ ª�«� ®°¯ : � � ¸UI� § �pãF� � R ���1®3797?�+QR&�1?CD.N1 «­�� ­ ª�«� ®
¯ : � � ¸UI�ße*0<Y&�.05�CD¯?� § ,/&$:+&"éD(+&��° ã p ��¤D{ �5: ­ � §¯ q.0(+:�*0�D7?&"<?`J&�14CD.N1M14C+8G7YCD.07Y:+&�(+7?8G1>HW*6(+&0ae7?8;(+5=&§¯ ± §� ­ ª�«¬� ®°¯ ä,t ª,²´³ �¶µF�r· � §� ­ ª�«¬� ®°¯ : � � ¸
.07¸�i� ¹�º»IÈKMC2�+7B\{*0<Y&O.05ZCG¯¹� § ,/&¶5O.0(�5ZC+*m*67?&º�F°k79�+5�C[14CD.N1§� ± ­ ª�«¬� ®°¯ ä.t ª,²´³ �¶µF��· � §¯\{*0<��U���F°VI�%�&¶14C+&=(�:+&=éD(+&�Eã¼» Q� ® « � � ²a>½� � �w�w�w���x� �wOµ« @.0(+:�8T1Y8G7L&O.07âHW1?*³7?&=&$14CD.N1¾�'CD.07Y:+&�(+7?8G1>H[*6(+&$.0(+:�_;8;Q ­ MPQ9¿ ­ s ² : ­ ã ¸UI ê
KÛC+&�\{*6_G_;*-,L8G(+@�5�*0<4*6_G_].N<?H�8G7Y¼m�+8G14&¶�+7?&�\{�+_ÄI
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~gÂ+~ «­P� ­ ª�«� ®°¯ : � � ¸��NÒ.��� ¹¶º � Ç/�N�#�¶É��eÊýþL� Ç «­�� ­ ª�«� ®°¯ : Ø�� ¸���ÒN�i� ¹¶ºÜÐ
d�def/ÄIX uejUt�j�cÓlmÅgqWj2lk\ÓqW_�t�_mlv\Æf�jebm_�t � j�Çµo�letµt¦j�cÓum_.Y�q
`�\Æf�j�_hc�jFo%'&�,Û.0(J1�14*'A+<4&�79&�(21�14C+&E\{*6_G_;*-,L8G(+@'8;(J14&=<4&�7â148;(+@�@6&�(+&=<4.0_;8;½�.N148;*6( *6\314C+&eÈ¿*6(É3&��+Q�.0(+(�&=<4@6*F:+8G5Y14C+&=*0<4&�Q �·KMC+&=*0<4&�Q § ¸UI § �ô\{*0<¿,/&O.NP2�ëQR8 S+8G(+@¶1?<4.0(+7?\{*0<4Q�.N148G*6(+7�I�>1³,Y8;_G_Û*6(+_GH���&[�+7?&�:¦8;( 5�CD.NA+1?&=< §�Ê .0(+: 8;7�(+*01³<4&�¼m�+8G<4&�: \{*0<�14C+&W<4&�791�*6\L14C+8;75ZCD.NA+14&=<OIËºÌ wD}�Þ°wDÀ Â+Â+~ÎÍ�~ÐÏ�ÒZÒ�ÍF�R��ÏÄÆU�NÏbÕ « �w�w�w����Õ � ¤ × Q �Ä�i�4�L�Z�
�OÐ�ù{Ç3�Ñ��� � ��{Ò¶�/�4���Ó�>�X�T�6�s�F RÏgÆ+�=�
§¨ ©¬­J® « Õ « �g� ­ ;°�9Õ Ø �g� Ø ­ ;��F�w�w�9Õ � �s� � ­ ;°��� Ù Õ « Úm� Ù Õ Ø Ú2���w�w� Ù Õ � Úm�� �s��ÏgÆ+�Y× Ø ÏèÉ4ûeÉNÊ;É4 Nþ � ��ÒM¨÷� ¹�ºÜÐÝBÞ�}�}�x�~XKÛC+&BA+<4*m*6\°8;7¿�2H�8;(+:+�+5"148;*6(°Iô% C+&�(ÑµVã § am14C+8G7b8;7ÈA+<4&�5�8G7?&�_GH�14C+&�È¿*6(É3&��+Q�.0(+([&=<4@6*m:+8;5�14C+&�*0<4&�Q �·KÛC+&�*0<4&�Q § ¸UI § ��I®37?7?�+Q�&�1?CD.N1Y14C+&�<4&�79�+_G1YCD.07Y��&=&�(�&�7914.N�D_;8;79C+&�:�\{*0<Òµ$´ § \{�+(+5=148G*6(+7�IÈ%�&�Q�.OH.07?7?�+Q�&X,Y8G14C+*6�U1¶_G*67?7�*6\¿@6&�(+&=<4.0_;8G1>Hi14CD.N1PÓ�Õ � Ú2��ã ¸��Ä*014C+&=<?,Y8;79&X,/&X(+&�&�:¢*6(+_GH<4&=AD_;.05�&)Õ � �2H�Õ � ´�Ó�Õ � Ú2�
�"I�KÛCm�+7B8T1M7?��¬R5�&=7L14*�79C+*Ó, 14CD.N1
Ù
±
§¨ ©¬­6® « Õ « �s� ­ ;��?Õ Ø �g� Ø ­ ;°���w�w�9Õ � �g� � ­ ;�� ± Ø Úm���<;���� ¸³.07L¨ � ¹¶ºÔ�

ße*0<B.0(JH § � ¯ � ¨ ,/&�5O.0(�(+*-, ��*6�+(+:
Ù
±
§¨ ©¬­J® « Õ « �g� ­ ;��?Õ Ø �g� Ø ­ ;����w�w�?Õ � �g� � ­ ;°� ± Ø Ú2���<;��� Ù ÕÕÕÕÕÕ §¨

©¬­J® «
�  §¯ ° ª�«¬Ö ®°¯ Õ « �g� ­ O Ö ;��?Õ Ø �s� Ø©× ­ O ÖLØ ;����w�w�4Õ � �g� � × ­ O Ö´Ø ;°� §ª ÕÕÕÕÕÕ

Ø Ú2���<;��
¹
Ù R ¯¨ ¹ ¯�Ø¨ ØkÚ ÙVQR.�S«�¤ E ¤#� ± ÕgE ± Q Ú Ø� §¨ ©¬­J® «

�  Ù ±
§¯ ° ª�«¬Ö ®
¯ Õ « �g� ­ O Ö ;��?Õ Ø �s� Ø©× ­ O ÖLØ ;����w�w�?Õ � �g� � × ­ O Ö´Ø ;�� ± Ø Ú2���<;�� §ª

¹ Ù R ¯¨ ¹ ¯ Ø¨ ØkÚ Ù QR.�S«�¤ E ¤#� ± ÕgE ± Q Ú Ø � � §6§ � R �
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ã ° ª�«¬ E ®
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§¨ ©¬­J® «
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ã §¨ ©¬­6® «

Ù Þ Õ « �ÓÕ «�ã � × Ö ª E Ø à �<;°� ± �áâ ® Ø Þ Õ â �-Õ â�ã � â × Ö ª E Ø à �s� â × ­ O E Ø ;��r· Úm���<;��
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� gig�h6e�^�uWvcj¸a&_'v>q�sijkacÞ6p�_'skpdv>q�sk¿Saws²sk¿6p�g²pdg\q6vcs²sk¿6^�_Nacgi^c·>sk¿6^'qëuWvcj¸acb�bU_'�Abdp�q®ê
Þ6^'jigÍ­ � ã�^(ã�v>h6b�Þ1¿SaNo}^6æ�� Ò ¡7­ � �¯�É�ÛÂ;u?<w�væ��z­ � ��°Ý]O^(_+acq.^nßAsk^'q6Þ¶sk¿6p�gpdq6^��®hSacbdpds��ësiv�Þ6p�gK¡Ûv>pdq�s�h6q6pdv>q6g�v>u
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Ã3Ä�Z�Z�R�[�Ú�s`p�gÌ^+q6v>h6r>¿¶skvëvc�Sgi^'jio}^fsk¿Sawsæ��8x § ¤ Ò �\¨ 8 ± Â » ¼ ��m �Kn��"1Wæ��Kn��²¨ 8 Â m �8x ¤ nÇ�"�²�KnÇ� §�ù 1U�\�Kn��

~ � 8 Â m �Kn��"1��À�\�Kn��i����� 8 1ræ��Kn��i�²¨{�\� Ò �nì ï

��Q][;Z�Ä4eÝ[��Õq6Þ6^'jÌsk¿6^�r>^'q6^'jtawskpdq6r$_+v>q6Þ6pæskp�v>q#ã�^f_Nacq¶^nß®sk^+q6Þ¶si¿6^+gi^&jk^+gih6bæskg`skv
eºh6bdskp êöÞ6pde�^+q6gipdv>qSacbSlSpd^+_+^'ã`p�g�^f^�ßAl<acq6Þ6p�q6r6k awjiç}v�o�e�awlSgÝã�pæsk¿-_+v>h6q}staw�Sb�^Õpdq,jSq6pdsk^
l<awjiskpæskp�v>q6g'°




HG'� 
��FEHGN�A�S�JIKG��JI8���ML ����NC��	��6�JIW	4GOIQP 	���RSNUT�I8� �
��	2N²�WV
a®p�q6_'^�sk¿6^mp�q}ocawjkp�acq�s\Þ6^'q6gipds��9��p�g²gÛsijkp�_nskbd��l�v>gipæskpdo}^c·Iã�^m_Nacqºe-awç}^Ýsk¿6^muWv>b�bdv�ã`p�q6r

Þ6^�jSq6pæskp�v>qÇ°
P$QSRUTWV�TYX�TWZ�V\[�]F^ÝÞ6^�jSq6^�acq(vcl�^'jtawsivcj?�´ zw��ù��z­®�²~ �`ù��z­®�Ç���`�´ � y �£¨ ù� ´ ��� y �ã`¿6^'jk^ y ´ò��ù��M|¼�n°
Ã3Ä�Z�ÅSZ�Æ�TYXÇTWZ�VðÈ�Ê�[q�Ç[��´A� �M�
�£¨Á��i¸�ÀÙ8�NÙ`�M�6���cÑ6��à²�k�<�n�k�w���w���´�� ���n�À���®ó#�I� ���k�wô
��Ñ®�k����áÛ���KÑ£�Ç�k�¬¸'Ï-� ´�� �
�'� Ò �\¨Õ/ ´ Â m 1U��ã@Ñ��®�����¸Ù
Ã3Ä�Z�Z�R�[�Ú�smpdg�acq#p�e�e�^'Þ6pYawsk^`_+v>q6gi^��Uh6^+q6_+^fv>u�a®hA�Sbd^+e�e-a�ÂF�6° á °ïé�acq6Þ#sk¿6^ÕÞ6^+u�ê

p�q6pæskp�v>qÇ° ï

! g
QSZ�ÄÇQ][ È�Ê�[o� ^�b�Z�V4f�QSÄ�Ý�Q<VJb�Q�XÇZ TWV4frZ�ÄÇTÚZ�V
X£`�QSV
Æ�TYX hSi�[ ´ ¤ � y � ~�¬.-/ y 1Wæ�3äÑU�S�ÎÍN�I���9à Ï3ÍN�I� y ´�� ¦ �z­®��Ù
Ã3Ä�Z�Z�R�[��&^�jSq6^�!É¨ � � ° �� � » ° � � »4õ � ° � � ìmåSjkv>e ��^+q}�Ap��±gä_+v>q6Þ6pdskpdv>q ã�^ ¿SaNo}^ sk¿Saws

sk¿6^'ji^(^nßAp�g�skg`aëh6q6pduWvcjke�_+v>q6g�stacq}sÍ��»{Â(gih6_t¿1sk¿Saws ��n��vn�²Ç´�X À� �Kn��vn ² �\¨ÁgihAl
¤�� ù gihAlºhqw» ¼ � ° + º$õQqw» ¼ � ° õ ¤ §�ùp
 ¥ ù � !Ç�8x


 ¾A�h�� !Ç�8x 
 ¾ ² �h�
p�gm��v>h6q6Þ6^'Þèaw��v�o}^f���ò�úacq6Þ1uWhAjisk¿6^njke�vcjk^� �¹n��vn ² �£~ Â�acgO� nþuÏn ² �I~ ½Aì� q.^Nacg��1_Nacb�_+h6b�awskp�v>q.g�¿6v�ã`gÕsk¿Saws�ª��´ ¤ y z£¹ »{½®­yp�g3^��Uh6p�_+v>q}skpdqUh6v>h6g&v>qè^Nac_t¿_+v>e$l�v>q6^+q}s&v>u ­OuB��ñÁuWvcjÍ� y ´¢� ¦ �K­6u���ñ��nì�Ú�sÕuWv>bdb�v�ã�gÕuYjkv>e�sk¿6^�Þ6^�jSq6pdsip�v>q v>u�´ ¤ sk¿Sawsþ� �0�´ ¤ y � � ¢ p�g3��v>h6q6Þ6^+Þ¼���³� � y �ö� ¢ acq6Þègiv#sk¿6^�_+bdv>gihAjk^ºv>umª��´ ¤ y z6¹ » ½®­p�q¬�$�z­@u���ñ��£p�gÝ_+v>e$l<ac_'sN°�@Õ^'q6_+^3sk¿6^'jk^3awjk^Õa(gihA�Sg�^��®h6^+q6_'^yª�¹4
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�z¾A��ìNìNì
!Ç�8x À §�ù ¾6� 3 y � �z¾6��» e�pdq° qw± y � �Kn��
ã`pdsk¿ ^��®hSacbdpds��Opdu�acq6Þ v>q6bd�Opdu y � �z¾6��¨�e$p�q=° q�±¢y � �Kn��n·M�Å¾ ´ðxf§ ¤ n�°¢���Ö�ÛÂ á °ïé}�ã�^ygi^+^ºsk¿Saws&sk¿6^ygi^'s�v>uü¾.gih6_t¿ésk¿Saws � � »µÂyã`pdsi¿¼x À ¾1¨�n�p�g&Þ6^+q6g�^c°9�Ì¿�h6g y �p�gfaä_+v>q6g�stacq}s(uWh6q6_nskp�v>q ã�pæsk¿ owacb�h6^ºe�pdq=° q�±¢y � �Kn��3v>qéa#Þ6^+q6gi^ëgi^'sN·�acq6Þ¼sk¿�h6g&�U�lSp�^'_+^'ã`p�gi^�_+v>q�sip�q�h6pds��¶pdg`_'v>q6g�stacq}sÕacb�e$v>g�sm^'o}^'ji�Uã�¿6^njk^c°kèvcjk^+v�o}^'jN·�si¿6p�gÕ_+v>q6g�skacq�sÕstawç}^'g�sk¿6^�owacb�h6^�b�pde ¤>î&� ¢ /¦�´ ¤ y 1U�¼¨�/ y 1��C°���^nêlSbYac_'p�q6r y ��� w � uWvcj y ´���¦}�z­A��acq6Þ©awl6l�^Nacb�pdq6rèsivèsi¿6^-Þ6^�jSq6pdskpdv>q v>u �´ ã�^-r>^'s
sk¿Saws ´ ¤ � y �\¨ ´ ¤ ���e� y� �£¨)�§���´ ¤ � y� �£~ � ý 8 y� �h�21ræ ÿ ¨)�§� ý 8 y 1ræ ÿ




��oE¨G���NC�MLrIQPf© Gë	ÅP��
��NC��V+ª,N²��È�«�L®� 
HGJG
h6q6p�uWvcjie�bd�äacgÌ¹.~ ×�Øð° ï

4S5�7­¬ !-D�JU¥8KM@�®dLº?A@�=�GID<H�¯�¦öD<GIE3°U¥�:
Ú q-sk¿6p�g�gi^'_'skp�v>q#ã�^Õãmacq}s�skvºr>pdo}^&a�uWvcjkeºh6bYa�uWvcjmsk¿6^Õ^'q�sijivclU�#v>u�acq#pdjijk^'Þ6h6_+pd�Sbd^k awjiç}v�o lSpd^+_+^'ã`p�gi^.^�ßAl<acq6Þ6p�q6rOpdq�si^'jiowacb`e-awl©xþz�­ ~ ­Oã`pdsk¿©ji^+g�l�^'_'s-skvésk¿6^
h6q6p­�Uh6^�aw�Sgiv>bdhAsk^+bæ��_'v>q�skpdqUh6v>h6gÌl6jkvc�<aw�Sp�bdpds��äe�^NacgihAji^(�C°! g
QSZ�ÄÇQ][ÔÈ�Ê�[8È0±�^²�fZMgJ\}TWV QSVÇXÇÄ�Z�Å{h R}Z�Ä4[ÍÛJ\wZUi�[

y Ô ��xÕ�\¨ 8 b�v>r�� x ² �8x 
 n��h� 1U�\�Kn��nì
Ã3Ä�Z�Z�R�[9�m¿6^Õl6jkv®v>u�uWv>b�bdv�ã`gmp�e�e$^+Þ6pYawsk^'bd�yuYjkv>e sk¿6^&g�sijip�q6ryv>u�gÛstawsk^+e�^'q�skg��MpY��ê
�MpæoS�Ý��^+bdv�ã�°
�MpY�7���1sk¿6^y_t¿Sacp�q jkh6b�^ºã�^y_Nacq¼ãÌjkpdsi^ybdv>r�� �8x : � ² �Kn��h�®¨ ( : §�ù
 ¥Ç¦ b�v>r�� x ² �8x 
 n��h�uWvcjf^Nac_t¿ n�´}­<·4? »ýÂ>°~a®pdq6_+^ºsk¿6^ºe�^NacgihAjk^y��p�g&^'jkr>vUÞ6p�_ä�M^no}^+qé^nß6ac_'s��
ã�^f_Nacq.awl6lSbæ�#sk¿6^&��pdj�çA¿6v	�è^'jkr>vUÞ6p�_&sk¿6^+vcjk^'e�skvëÞ6^+Þ6h6_+^(si¿Saws
Â? b�v>r�� �8x;:&� ² �KnÇ�F�I~ 8 b�v>r�� x ² �¹nÇ�h� 1U�\�¹nÇ��acg@? ~ ×fØðì

�Mp�pY� ��^'s nO´ ­$
 ½ + íïíïí + 
U³ ¨ÿ¡ :� ¥ ù xf§�� � §�ù��-­$
úì	��si¿6^+qèh6gip�q6r´��^+q}�Ap��±gÕ_+v>q6Þ6pæskp�v>q.ã�^
_Nacq�^+g�skpde-awsk^

æ��z­$
 ½îíïíïí 
U³¸�£¨ 8 » ³ ±-Ã ½îøùøêø Ã ³ Â� ��x : � ² �zÁ�
 ½�íïíïí 
µ³¶£}�h� 1ræ��-£}��d� ý p�q6u° qw±-Ã ½îøùøêø Ã ³ � Â� �8x : � ² �KnÇ�F� ÿ æ��8x<­$
µ³¸��d� ý Â
�8x : � ² �¹nÇ� ÿ

acq6Þ

æ��z­$
 ½îíïíïí 
U³¸��» Â� ¿ gihAl¥oqw±-Ã ½vøêøêø Ã ³ Â� ��x : � ² �-£}�h� Ä�æ��8x��K­$
U³¸���
» Â� �8e�p�q ù¸· 
 · À æ��z­$
ö��� Â� �8x : � ² �Kn��h� ì�m¿Uh6gÌã�^(g�^+^�sk¿Saws`uWvcj�acq��¬nè´#­

u bdp�e: î&� ¢ Â? b�v>rüæ��K­$
 ½îíêíïí 
µ³¸�¸¨ bdp�e: î�� ¢ Â? b�v>r�� �8x;:&� ² �¹nÇ�h�




HG�¹ 
��FEHGN�A�S�JIKG��JI8���ML ����NC��	��6�JIW	4GOIQP 	���RSNUT�I8� �
��	2N²�WV
�8ã`¿6^'jk^�n.´#­$
 ½îíïíïí 
U³¸��°�8p�p�pY��a®pdq6_+^�sk¿6^�Þ6^+q6gipæs�� �év>u\si¿6^�p�q}ocawjkp�acq�s3e�^NacgihAjk^�pdg3��v>h6q6Þ6^+Þ uYjkv>eú��^+b�v�ã
acq6Þ¶a�ãmaN��uYjkv>eÔp�q,jSq6pds��}·6ã�^fgi^+^fsk¿Saws

u b�pde: î&� ¢ Â? b�v>r�æ��z­$
 ½�íïíïí 
U³Ý�\¨ðu b�pde: î&� ¢ Â? bdv>rÝ�\�K­$
 ½îíêíïí 
µ³¸�nì
�Mpdo6�äå²pdqSacb�bd�}·Uã�^(_+b�acp�e sk¿Saws

u b�pde: î&� ¢ Â? bdv>rÝ�\�z­�
 ½�íêíïí 
µ³Ý�£¨ y Ô �8x3�nì�m¿6p�g�pdg�acqäawl6lSb�pd_Nawskp�v>q$v>u
si¿6^Da®¿Sacq6q6v>q®ê
kè_$kèp�bdbYacq®ê
��jip�^+e-acq-sk¿6^'vcjk^+eòskv
pdq�sk^njiocacb
e-awlSg'·Aã�¿6v>gi^fl6jkv®v>u�ã�^�l6ji^+gi^+q}sÕp�qäsk¿6^(q6^�ßAs`gi^+_'skpdv>qÇ° ï

4S5�7qº ��J�?é��J�:<@C@�D�@¼»�© ;�© Kz¥K¥�:�@R»k½ºGwK�?AEF:<@ =�J�?®D<GI?®E
]O^�q6v�ãÉr>pdo}^(acq.awl6lSb�pd_Nawskp�v>q¶v>u²^+q�s�jkvclU��skv�Þ6^+g�_'jkpd��^�sk¿6^�acgÛ�Ae$l6skvcsip�_fgip�¯+^(v>u
^+bd^+e�^+q}skgÌp�q¶l<awjisipdskpdv>q6g+°��^'s�¾ ¨òª Ò ù � Ò û �NìNìNìt­º��^ëa#e$^NacgihAjtaw�Sbd^ºl<awj�skpdskpdv>qèv>u£sk¿6^ºg�l<ac_'^1�M|.�k���n·ÇpÀ° ^c°|ø¨ 9 ¤
 ¥ ù Ò 
£acq6Þ Ò 
<¡ Ò � ¨{¬ëuWvcj<~;�¨³�è�MhAl¶skv�aygi^'s`v>uC¯+^'jkv$��êöe�^+acgihAjk^��n°å<vcj\^Nac_t¿ë¹¼»{Âmã�^Ì_'v>q6gip�Þ6^'j£sk¿6^mq6^'ã l<awj�skpdskpdv>q.¾ ¤ ¨_V ¤ §�ù
 ¥
¦ xf§ 
 ¾¸°²å�vcj£acbde�v>g�sacb�b2nè´¶|üã�^f_Nacq1_t¿6v®v>gi^(aëh6q6po�®h6^(^'b�^+e�^'q�s Ò ¤ �Kn���´¡¾ ¤ ã�pæsk¿7nè´ Ò ¤ �KnÇ��°! g
QSZ�ÄÇQ][ È�Ê�[MÈ6È�^ P g4Z�V
V
Z�V�_îc³b�c TQ\�\�Z�V�_j¿fÄÇQSTQ[;Z�V{X4g
Q<Z�ÄÇQ][�i�[�å��n�ÝxÔz
|ø~ | ¸��(�ë���k�I�nÑU�t�¸���k���N�'��Ð����Aó��À�i�w�S��ÍN�I�n�$�w�À���I�¼� Íf�Õ���k�w¸���¸'�¹à ���ÀÏ����<���t�&�8|.�k���
�
��Ù¯å��'��¾ ¸n���f�S�c���À���M�ö�I��Ù�·��w����à �-�����Ì��àQà=n.´1| Ó �(�A�wÐc�(�8�A�c�

u bdv>r��ë� Ò ¤ �¹nÇ�i�¹ ~ �ä���H� 2Ý�+�Kn��
�I�3¹�~ ×�Ø�i Ó �6�n�t�l�²�Kn��m¨�­��-¾@�FV\¢¤}¥ ù xf§ ¤ ¾C�+�Kn����w���D2µ�W�º�M�6������óc�$�wô���à óU�o¸'�i�ó��n�Ç�n�i�w� �k�¬¸+Ï$�M�6�¬ß�ô����SÐw�c���À�w�<�£�N�'�8��x §�ù ³ ¨Á³¶Ù

g Z�Ä�Z�\ë\wZ�Ä�hÉÈ�Ê�[8È6È6[8È6[�ñYÍmx �W�º�n��ó����w���f�M�6�n�ºÍ��I����à �-�����Ì��àQà=n.´1|
u b�v>r��ë� Ò ¤ �KnÇ���¹ ~ y �8xÌ�j¾²���w�Ì¹¶~ ×fØðì

ñWÍ�¾Á�W���ëó��n���n�k�w�À���®óÕ�S�w�n�M�8�M���w�è�8�S�n�
u b�v>r¸�$� Ò ¤ �KnÇ���¹ ~ y Ô ��xÕ�º�I�m¹¶~ ×fØðì




i�oE ¹��
��	�G����MPMPUNUP¼À¹È(�4ÈlIQLWLU�MPRÀÂÁÇ��IW	2È���Pð�
��	2NC��	�È 
HG�A
Ã3Ä�Z�Z�R�[ � g�gih6e�p�q6r¼sk¿6^¶sk¿6^+vcji^+e1·�sk¿6^1^njkr>v®Þ6pd_+pds�� v>u3sk¿6^1e�^+acgihAjk^.acq6Þ sk¿6^

xmêöp�q}owawjkpYacq6_+^-v>u�si¿6^-b�p�e$pdsfp�e$lSbæ�¼si¿Saws�pds(p�g�a1_+v>q6gÛstacq�s+°�Ú q�si^+rcjtawskpdq6r1sk¿6^'jk^+uWvcji^
r>pdo}^'gÌsk¿SawsÌsk¿6^�b�p�e$pdsmp�g8 �ä���H� 2Ý�"1��ä¨ 8 �21���¨ÄÃ �-¾@��V ¢¤}¥ ù x § ¤ ¾C�¸¨ y �8xÌ�j¾²�nì
Ã3Ä�Z�Z�RèZ�R ! g
Q<Z�ÄÇQ][�È�Ê�[8È6È6[�]F^lj6jkg�s`vc�Sgi^'j�o}^�sk¿Saws­��mV ¤ §�ù
 ¥Ç¦ x § 
 ¾²�+�¹nÇ�\¨ðu1bdv>r��ë� Ò ¤ �Kn��i��Õgipdq6rësk¿6^f�<acgip�_fp�Þ6^+q}skpæskp�^+g`uWvcj`si¿6^(p�q6uWvcjie-awskp�v>qäuWh6q6_'skpdv>q¶ã�^�gi^+^�si¿Saws­��mV ¤ §�ù
 ¥
¦ x § 
 ¾C�¨�­��-¾<�JV ¤ §�ù
 ¥ ù x § 
 ¾²�
×Ù­��-V ¤ §�ù
 ¥ ù x § 
 ¾²�¨�­��-¾<�JV ¤ §�ù
 ¥ ù x § 
 ¾²�
×Ù­���¾<�JV ¤ §Çû
 ¥ ù x § 
 ¾C� x× ìNìNìN×Ù­���¾<� x §�ù ¾C� x ¤ §Çû ×Ù­��-¾²� x ¤ §�ù ì �ÛÂ á ì)���

]O^�gi^+^(uYjiv>eü� Â á °)���Ýsk¿Saws��Àacb�e�v>gÛsm^'o}^'ji�Uã�¿6^'ji^��
b�pdeÖgihAl
¤}î&� ¢ Â¹ � ­��mV ¤ §�ù
 ¥Ç¦ x § 
 ¾C��u}�ä���H� 2Ý�h�� b�pde¾g�hAl
¤}î�� ¢ Â¹ � ­��mV ¤ §�ù
 ¥Ç¦ x § 
 ¾²�Uu ¤ §�ù> 
 ¥Ç¦ ��x 
 �

×©b�pdeÖgihAl
¤>î&� ¢ � Â¹ ¤ §�ù> 
 ¥Ç¦ ��x 
 u}�ä���H� 2Ý�h�

�ÛÂ á ìÅs>�

�Mh6gipdq6r¶sk¿6^ºsijkp�acq6r>b�^yp�q6^��UhSacb�pds��6�n°9���.si¿6^���pdjiç®¿6v	��^'jkr>vUÞ6p�_ësi¿6^+vcjk^+e ���m¿6^+vcjk^+e
Â�½A°tÆ}�Ýã�^fçAq6v�ã{sk¿Saws

b�p�e¤}î&� ¢ Â¹ � ¤ §�ù> 
 ¥Ç¦ ��x 
 u}�ä���H� 2��F��¨Á½
�Àacbde�v>g�s-^'o}^nji�®ã`¿6^'jk^��#acq6ÞÖsk¿Uh6g#sk¿6^ gi^+_+v>q6Þ¾sk^'jke v>qÖsk¿6^èjkp�r>¿}s#¿Sacq6Þðg�p�Þ6^ v>u
�ÛÂ á °ts>��owacq6p�g�¿6^+g+°
]O^f_Nacq1q6^nß®s`ãÌjkpæsk^�uYjiv>eü� Â á °Ås>�Ýsk¿Saws

Â
¹ ÷÷÷÷÷
­��-V ¤ §�ùi§ 

 ¥Ç¦ x § 
 ¾²�Uu ¤ §�ù> 
 ¥Ç¦ ��x 
 ÷÷÷÷÷� Â¹ ¤ §�ù> 
 ¥Ç¦ � ­��-¾@�jV ¤ §�ùi§ 
� ¥ ù x § � ¾²� x 
 u}­��-¾@��V ¢� ¥ ù x § � ¾²��x 
 �




HGBC 
��oE2GN�A�S�JIKG��JI8���ML ����NC��	��6�JIW	4GOIQP¾	���RSN�T�I8�O�
��	2N²�WV
�Mh6gipdq6r�acbdgivësk¿6^�Þ6^�jSq6pdsip�v>q1v>uU�Ç�n°\å�vcj<?þ»{Â�ã�^�Þ6^�jSq6^

� : �¹nÇ��z ¨ gihAl: · 
 · ¤ � ­��-¾<��V ¤ § 
� ¥ ù x § � ¾C�+�Kn���u¢­��-¾@��V ¢� ¥ ù x § � ¾²�'�KnÇ�F�
acq6Þ¶sk¿6^'q1hAl�v>q jAß6p�q6r0?þ»{Â�ã�^(gi^+^fsk¿Saws
Â
¹ ÷÷÷÷÷
­��mV ¤ §�ù
 ¥Ç¦ x § 
 ¾²�Uu ¤ §�ù> 
 ¥Ç¦ ��x 
 ÷÷÷÷÷� ý � : x ¤ ×�� : x ¤ §�ùC× ìNìNì�×Ç� : x ¤ § :¹ ÿ
× ¿ ( : §�ù
 ¥Ç¦ � ­��-¾<��V ¤ § 
� ¥ ù x�§ � ¾C� x 
 uÏ­��-¾<�jV£¢� ¥ ù xf§ � ¾²� x 
 �¹ Ä

�ÛÂ á ìtÆ}�

]O^�_Nacq���v>h6q6Þ¶sk¿6^(g�^+_+v>q6Þ1sk^'jie�v>qäsk¿6^�jip�r>¿}s�¿Sacq6Þ1g�p�Þ6^(v>u��ÛÂ á °tÆ}�Ý���
Â
¹ ÷÷÷÷÷
: §�ù> 
 ¥Ç¦ � ­���¾<��V ¤ § 
� ¥ ù x § � ¾²��x 
 u}­��-¾<��V ¢� ¥ ù x § � ¾²� x 
 � ÷÷÷÷÷� ?
¹ ýÝgihAlÀ � : .�­��-¾@��V ¢� ¥ ù x § � ¾²�
×Ù­��-¾<�JV À� ¥ ù x § � ¾²�"3 ÿã`¿6p�_t¿¶sk^+q6Þ6gÌskv�½¶�Àacb�e$v>g�sm^'o}^'ji�Uã�¿6^njk^��`acgÌ¹.~ ×fØð°

]O^mq6v�ã skhAjkqësivfsk¿6^�j6jkgÛs¸sk^njkeýv>qysk¿6^mjkpdr>¿�s£¿Sacq6Þ$g�p�Þ6^Ìv>u²�ÛÂ á °)Æ}�n°�]O^mvc�Sgi^'j�o}^
sk¿SawsÌ�U�#sk¿6^���pdjiç®¿6v	�è^'jkr>v®Þ6pd_fsi¿6^+vcjk^+e

b�p�eÖgihAl
¤}î&� ¢ ý � : x ¤ ×�� : x ¤ §�ù ×ðìNìNìN×�� : x ¤ § :¹ ÿ ¨��ä��� : � 2���ì

 Õvcskpd_+^fsi¿Saws�� : »�� : � ù acq6Þ¶g�v�ä��� : � 2Ý�m»��ä�U� : � ù � 2Ý��» ½
�Mgipdq6_+^&�ä�ÛìK� 2Ý��p�g�aël�v>gipæskpdo}^fvcl�^njtawskvcj��n°Èa®p�q6_+^��ä��� : � 2Ý�¸~ ½.�Àacq6Þ¶p�g�Þ6v>e$p�qSawsk^+Þ���¶acq¶p�q}sk^+rcjtaw�Sbd^�uWh6q6_'sip�v>q<�msi¿6^+q

b�pde: î&� ¢ 8 �ä��� : � 2Ý�"1��1¨ bdp�e: î�� ¢ 8 � : 1U��¨{½Aì�m¿6p�gÌ_+v>e$lSb�^nsk^+gmsk¿6^�l6jkvUv>uö° ï




��oE×A��JN�È�È�	ÅP���Gy��PMT¾��	 ª6	���	�PC�Ç	2G 
HG$Ë
4S5�7ÂÉ ��D�EOEF?®@�=�Lë:<@CB GI?r¦ö?®G�?A@C;>?®L� r>v®vUÞOjk^+uW^'jk^'q6_+^�uWvcjye�vcji^�p�q6uWvcjke�awskp�v>qOv>q ^nßSac_nskq6^+gigºp�g��`v>¿6b�pdq��±g�vcjkpdr>p�qSacb

l<awl�^nj à±áIâ °
] pdsk¿6v>hAs
sk¿6^ k awjiç}v�oÕacgigih6e$l6skpdv>q����ShAs�g�sip�b�bcacgigih6e�pdq6rÌsk¿6^£h6q6p�uWvcjie ^�ßAl<acq6gipdv>q
l6jkvcl�^'jis��S��sk¿6^m^nßAp�g�sk^'q6_+^mv>u�acqëaw�Sgiv>b�hAsi^+bd��_'v>q�skpdqUh6v>h6g£p�q}owawjkpYacq}s\e�^NacgihAji^ÌuWv>bdb�v�ã�g
uYjkv>eÔsk¿6^&ã�vcjiçäv>uM��acgivcstaëacq6ÞbÊ�vcj�ç}^ à Â â °�m¿6^'jk^(pdg�acq1acbdsk^'jiqSawskpdo}^Õl6jkvUv>uCv>u�sk¿6^~a®¿Sacq6q6v>q®ê
kè_$kèp�bdbYacq®ê-��jkpd^+e-acq¶si¿6^+vcjk^+e
r>pdo}^'q¶p�q à éA· s®° áIâ

!-?W¦ö?UGI?®@C;>?AL

BE��HE�L�Ë�Ì�Í�ÎmË�Ë�ÏÑÐ�ÒhE�VÓÍJÔ-ÕJÖO× ØRÙ�ÚÜÛÞÝAÝmßJàÅávÚÂÝ²Ù0âãÝ�ä�åfàÜÙÞæjç�è²àoçJÙ'ÚRéAÝãç�ávê:èmÝ²á å²äJèìëYàoÝãâãÝHí àÅáHÝîéAäJÙ0ä�ïÚÂäJÙ'àoâ�Ú­è-çJÙ'áqå²äJèvéAçJÚoà­ä�Ù'áv×I��ÔmË�Ï'Ì�Ew��ðÈÖLÔ"E�È�ËjÎmñ�E�GFÍ�òBE0óÞô�õ8
L��ËkG�öã×Þ¹ � 
vÀ#¹ �J� E�FE�ÊüEw�¼ÍJñ'÷ùø)Ï�×ûú ß�çOâHÚìÝHÙ0ü�ä�éAäJèµëÑÛÑàÅávéÈá�ä-åfý)Ý¸þãÝ²á�ÿJê'ÝÈáµëÑç�âãÝH×w�¢ðÈÖLÔ�E	È�Ë�Î-ñëEwGFÍFòDE>��Ô-ËJÏÑÌ-÷�E7õY�Jö����õM
H�BCj¹�öv×®
vÀÂGDCFEGhE�T E����ÑÐÑÍJ÷��'ñ�×�úRè­ÿ�äküJàoâ�� ÛÞÝãä�è
	�äJÙ��ûÝLþãÝ²á�ÿJê'ÝfáµëÑç�âãÝ²áv×�NüE¨«HE �]E)× N�
��ÜÍ�ÔmÐ�×U
H����¹hE



���������
	���
��
��������� ������� ��! ���#"$ �#%&�'�#%(�#")� $ �*!+%(!,�-� � $ � .�� � /102/3!

4658794 ��:<;
=6>@?BA�:9C8DFEHGIA�J-DFK�= L�C�C+M�NOMPEQ+R�S'T(UWV2XZY\[^]`_6acbedPf�R�gih�jlknmoRepqgsrtrvutjwutmex�yzm{mout|-R�S~}�gZS�����T(� T(�lm�g}tkn|-Rekn|#ks�o��}t�lmo|�So}�gZS+�t�oRemoR��o��R�m�S~}tR�S���k�f�knutrtp�gZ�{��h��w�~hejwRem2�O��x�Rsx����9V2XZY�[��F_�����UV2XZY�[��F_���gsrtp�����V�XZY�[���bs����U V2XZY�[���bs���¡x¢#£�¤v¥<¦+¥¨§�¥<©�¦�ª�«qR¬m~gc�@S~}�gZS)� �­T � T®�wm°¯Z±~²~¯´³�±µ²¡¶c²·±·¸*¹�º�»´�w¼�S~}tR¾½�gngZ�{¿Q+R�f�Rem{ÀnutR�|-Rcgsmou6�oR�Á´�lm���¿Â�lr��sgZ�o�¨gsr�ScxÃ�£�ÄÆÅ+Ç8È2ª�«ÉR�m~g*�zSo}�gZS��Ê�nTË� TÌ�lm�ÍµÎZºt¶c²·±·¸Z¯ZÏ�¹�¸s²��l¼vSo}tR��~RBgZ�~RBrtk���gsrtptR��~�wrtÀmoR�Som�kn¼8��knmo�wS~�Ð��R­|-Rcgsm{u6�~Rsx�Ñ�}t�wm�heknrtpt�wS~�wknrÒ�Æ�wjljÓmou6Ô-heRÕ¼<ks��|-knm{S�kn¼
So}tR­�~RemoutjÐS~m�kn¼S~}t�wm�moR�h�S~�lknr8xÖ�×+Å+Ä­Ø�Ù�£+ª�ÚÓks��gsrÛ���Ógs�w��kn¼8�ZgsjlutRem�_�ÜÞÝ2aoßÉÜ�b�heknrtmo�wptR���S~}tRz|ÒgZ�Ò�Ê�nTË�TÞÀn�w��Rer�fÛ������à�a~á6�âUW�9à2ã)Ý�á�ã#ß2��b�ä�á6�·a~át�·x�Ñ�k�moReR�S~}�gZSâS~}t�wmâ�lm�gZ�~Rcg­�t�~Rem{R��o�6�wrtÀ�åR�hcgsr����~�wS~RHS~}t�lm'gZÔ-rtRHSo�µgsrtmo¼<ks�~|-gZS~�lknr�gsm����9à�a~á6�­Uæ�9ß�aµ_��Pã çi��à�a~á6���Æ}tR��oRç\Uéè�ê�ë�ìÓíî ê�ï x�ð��wrtheR'ptR·SF��çH��U&b��åR�moReR�So}�gZS��Ê�wmÆgZ�~RegH�t�~Rem{R��o�6�wrtÀtx¢#£�¤v¥<¦+¥¨§�¥<©�¦�ª�yzròñ�¿Ihµ}�gs�wrÊ�O¼<ks���ó�âTô� TÕ��¼¨�~kn| �9à�a~át��S~kò�Oõ�aµö����wm�g3moR·¿÷ utR�rtheR'kn¼���kn�lr�S~m
��à�a~á6�PUø�9à î a~á î �·aF�9à ê a~á ê �·acùcùcù�aF��à�ú�a~áZút��Uø�Oõ�aµö���û´Tmouthµ}´S~}�gZS
ü �9���9à�ý�a~ásý��·aF�9à�ý<þ ê a~ásý¨þ ê �o��ÜÞñÆ¼<ks�­ÿ�U�_6acùcùcù�a���ä^bnù

«ÉR)hcgsròutmoR�So}tR�mogs|-R)rtksSµgZS~�lknrÌ¼<ks��ñ�¿Ihµ}�gs�lrtm�¼<ks��S~}tRijw�l¼¨S���ô�âV([ ]�_6acbedå�VÊ[°]`_6acbedÂxÑ�}tRemoR�gZ�oR���rt�ÐS~R���R��omo�lknrtm�kn¼�S~}tRÕ��moReutptkZ¿Iks�{f��wS~m��lr�So�~k�ptuth�Rep �lrih¡}�gZ�tSoR�����x
�2£�Ä­Ä�Å
	��8ª
	tª����-�9à�a~á6�zUô�9à î a~á î �·aF�9à ê a~á ê �·acùcùcù�aF��à�ú�a~ású��ÕUô�Oõ�aµö��-¹<¶)¯Zº¾ñ��Í��6¯s¹�º��¡±µÎ�� �9à�a~át�3Ï�Î �Oõ�aµö��É¯sº��^�Oõ�aµö��¬U �9õ î aµö î �¡aF�Oõ ê aµö ê �·acùcùcù�aF�9õ�ú�aµö*út��U�
�+a��6��¹<¶'¯Zº�ñ��oÍ��6¯Z¹9º��¡±~Î�� �Oõ�aµö���Ï Î#�
��a�����Ï
�t²·º��Û² ��º�¹9º�»#�9à�ú�þ�ý{a~áZú�þ�ýI��UW�Oõ�ýoaµöcýÂ��cÎ�±'_"!(ÿ#!
$ �#¯�%�²¡¶#�9à î a~á î �·acùcùcù�aF�9à�ú�a~ású��·aF��à�ú�þ ê a~ású�þ ê �·acùcùcù�aF��à�ú�þ'&�a~ásúnþ(&Õ�¯Zºiñ��oÍ��6¯Z¹9º)�¡±~Î*���9à�a~át�ÕÏ�Î#�
�+a��6��+


��-,




/.10 
��32547698P	�: �(;<6�=��?>@47;P�^�A;ABÕ	(;AB�;P�+���?6 >3B�>C;<4¬�
��	��?=?=ED?FGDA>
H­Ç�©�©�¤�ªHÑ�}t�lm��lm��l|-|#Rept�¨gZS~Rz¼¨�okn| So}tR'ptR1��rt�ÐS~�lknrtmex I¢#£�¤v¥<¦+¥¨§�¥<©�¦�ª�«qR�mog*��So}�gZS2g­��kn�lr�S­��à�a~á6���lm­Í��6¯Z¹9ºÒ±~²µÍ-J�±¡±µ²·º�Ï6�l¼�¼<ks��Rcgshµ}-ñLKÞ_�åR�hcgsrM��rtp3gsr1ñ�¿Â��moReutptkZ¿Âks�of��wS­¼¨�~kn| ��à�a~á6�BS~k#�ÐS~moRejw¼Ix«ÉR�m~g*�¾S~}�gZS�� �8T � T �wmiÍ��6¯s¹�º°±~²¡Í-Jv±·±~²·ºÓÏ��l¼2¼<ks��R���R��{�@�9à�a~át�¡aF�Oõ�aµö���ûòTgsrtp´R���R·�o�iñNKÞ_H��R'hcgsrO��rtp´g@��rt�wSoR'ñ�¿���moReutptkZ¿Iks�{f��wSz¼¨�~kn| �9à�a~át�BS~k´�Oõ�aµö��·x
�2£�Ä­Ä�ÅP	��8ªRQ�ªTS�²·ÏÓ�Ê�nTË� TVU¡²­¯Zº1¯Z±µ²~¯å³�±µ²¡¶c²·±·¸*¹�º�»��tÎ��Ò²µÎ��-Î�±I³W�Û¹<¶-��X�Ï
�t²·º�O�¨�Ì²·¸s²�±�Y�³ÓÎ�¹�º�Ï��9à�a~át�2û´T�¹<¶�Í��t¯Z¹�º ±~²¡Í-Jv±·±~²·ºÓÏ[Z�O�l�¨���Ê�nTË� T ¹<¶�Í-�6¯Z¹�º3±µ²µÍ-J�±¡±µ²·º�Ï\+
H­Ç�©�©�¤�ªi�9�<��Úâ�^]ÌñMK _�gsrtpòSo}tReròfÛ� �Outrt�l¼<ks�o|)��heknrÛSo�lrÛut�wS �°�åR)hcgsr hµ}tk�knm{R_` Kba)KÞ_­mouthµ}�So}�gZSP�Æ}tR�rtR���R��dc ��à�a~á6��ä-� ��a����ec�ÜfaåS~}tRergc ���9à�a~át�FäÕ���
�+a��6�ecZÜ _` xQ+R�SÆutm�hµ}tk�knmoR'g@��rt�wSoR'hek*��R���kn¼Aa*¿�fÓgsjljlm

TihkjAlý9m ê ç��o�Oö*ý�a~õ�ýÂ�·anaZ�2�Æ}tR��oR)��ö ê a~õ ê �·acùcùcù�aF�Oö l a~õ l �åû´T�ùð��lrth�RÕ���wm�gZ�~Rcg��t�~RemoR��{�6�lrtÀH�åRÕ}�g*��R�¼<ks��Rcgshµ}1ÿ�U\bnacùcùcù�a�oóS~}�gZS��åR�hegsrihµ}tk�knm{R�8ý�mouthµ}qS~}�gZS�� ì úqp ç �{��öcýoa~õ�ýÂ�·anas�Er¾çË�{��öcýoa~õ�ý��sas�utUwv6x�x�¼2��R#hµ}tk�knmoR �
��ý�a��ZýÂ���wrS~}t�wm��wrÛS~R·�~moReh�So�lknr1S~}tR�r
yzzzzzzzzzzzzz{ zzzzzzzzzzzzz|

�9à î a~á î ��UW�
�Óý{a���ýI�·a�9à ê a~á ê ��U ���
��ý�a��ZýÂ�·axxx �9à7}sa~á3}*��U � } �
�Óý{a���ýI�·axxx �9à�úqp ì�ê a~ású�p ì�ê ��UË�#~ úqp ì�ê/� �
�Óý{a���ýÂ�¡a�9à�úqpoa~ásúqp ��U(� ��ý�a��ZýÂ�
Àn�w��R�mÆgsr _` ¿Ihµ}�gs�lr1¼¨�~kn| �Oö*ý�a~õ�ýI��S~k��ÐS~moRejw¼Pmo�wrtheR��åR�ksf�moR��o��RÕS~}�gZS��g���c ���o��à î a~á î �o��ä^����öcý{a~õ�ýI�ec�Ü _` �9mo�lrtheR�c �9à î a~á î ��ä ��öcý{a~õ�ýÂ�ec8U�c �
�Óý{a���ýI��ä��öcý�a~õ�ýÂ�ec�Übas����9f������9à7}sa~á3}F��U ���9� } �
�Óý{a���}*�{�BU � }¡þ ê �
��}Za��3}*��¼<ks����U&bnacùcùcù�a��8ý�ä�����gsrtp�Oh*�����9à�úqp ì�ê a~ású�p ì�ê ��U � úqp �
��}Za��3}*�åû´çi�{��öcý{a~õ�ýI�·anaZ��hÞç��o��öcý{a~õ�ýI�¡a _` �o�¡xÚÓks��gsrÛ� ��ö6a~õz�¾ûøTô�åR3hcgsr hµ}tkvknmoR3mokn|-RÌ��öcýoa~õ�ý��¾�9ÿ)U bnacùcùcù�a�o¬���Æ}t�wh¡} �lma*¿Âhejlknm{R)Sok^��ö6a~õz�Ò�O��x�Rsx�c ��öcý�a~õ�ýÂ��ä ��ö6a~õz�ecâÜ�aZ�·x¬«ÉRÒS~}tR�ròmoR�R�S~}�gZS�So}tRigZf�kF��R_` ¿Âh¡}�gs�wrÉ¼¨�~kn| ��öcýoa~õ�ýÂ�zS~k´�wSomoRejl¼�gsjlmok´m{R��o��Rem�gsm'gsrÉñ�¿Ihµ}�gs�lr°¼¨�~kn| ��ö6a~õ��zS~k´�ÐS~moRejw¼knri�oR���j¨gshe�wrtÀ#f�ksSo}É�9à î a~á î ��gsrtp°�9à�úqpoa~ásúqp ��fv�q��ö6a~õ��¡xBÑ�k#moReRÕS~}t�lm�ksf�moR��{��R�S~}�gZSc��OpÓ��c ����ö6a~õz��äÉ�9à ê a~á ê �ecq!�c ����ö6a~õ��o��ä�����öcý�a~õ�ýI�ec�ã�c ����öcý{a~õ�ý���äi���9à ê a~á ê �ec�Ü_` ã _` U ñ°�Om{�lrtheRkc ��öcý{a~õ�ý���ä(��ö6a~õz�ecÕÜ a°�l|#��jw�lRem)S~}�gZS�c ����öcý{a~õ�ýI�zä����ö6a~õ��ec�Ü _` �-��OR*��c ���9à�úqpoa~ásúqp ��ä���ö6a~õ��3cW!�c ���9à�úqpoa~ásúqp ��äË��öcýoa~õ�ý��ec*ã�c ��öcý�a~õ�ýÂ��äË��ö6a~õ��ecW!_` ãPa�ÜÞñµ�·x




��e2 
�47698P	�: �(;<6�=��?>@47;P�^�
��	É�E=?=?DEF�D<> 
/.�

�O�w�<��«ÉR2|Ògc�Õhµ}tk�knmoRåg­m{R ÷ utRerth�RÕ��öcýR�sa~õ�ýR�e�·aF��öcý �ea~õ�ý �·�·acùcùcù�aF��öcý��Óa~õ�ý9�6�+mouthµ}�S~}�gZS

yz{ z|
�9à�a~át�2û´çi�{��öcýR�sa~õ�ýR�e�·anas�¡aç��o��öcý��sa~õ�ý^�c�·anaZ�(r1ç��o��öcý^�����ca~õ�ý^�������·anas��tU�vH¼<ks�z_�!��T!��iä^bna�
�+a����åû´çi�{��öcý��Óa~õ�ý9�6�·anas�¡ù

x�¼P�åR'���~�wSoR��lr´m{utheheRemom{�lknr3S~}tR�ñ�¿Â��m{ReutptkZ¿Iks�of��ÐSÕ¼¨�~kn| ��öcý��sa~õ�ýR�*�åS~k3��öcýR�Za~õ�ý��*�-��gsrtpS~}tRer S~}tR _` ¿���moReutptkZ¿Iks�{f��wS´¼¨�okn| ��öcý �*a~õ�ý �¡��S~k��Oö*ý[�*a~õ�ý �·����R�Sohsx\utr�S~�ljÆ��R¬ÀnR�S)S~kS~}tR _` ¿���moReutptkZ¿Âks�of��wS�¼¨�~kn| ��öcý9��a~õ�ý9����S~k¬��öcý9��a~õ�ý��6��S~}tR�r¾�~R�moutjwS~�wrtÀ)heknrthcgZS~Rer�gZSoRepmoR ÷ utRertheR��wmÆgsr1ñ�¿Ihµ}�gs�lr ¼¨�okn| �9à�a~át�BSok �
�+a��6�z�9he¼Ix2Q+Re|-|Òg)b3�6xlb'�·x I
Ñ�}tR�¼<knjwjlk*�Æ�wrtÀ��oRemoutjwS�S~Rejwjlm�utm�S~}�gZS�S~}tR��~RÕ�lm�rtk�pt�wm{S~�wrth�S~�lknr)f�R·S���ReRer1S~}tRÕR-]6�lm�¿S~Rerth�Råkn¼���]tRep���kn�lr�S~mâgsrtp���R��o�lk�pt�whB��kn�lr�S~mP¼<ks�PS~}tRå|-gZ������nV�[�]�_6acbed�� V�[�]`_6acbedÂx
�ÕÇ�©?�'�-£ÓÇòØ�Ù�Å+¦
£�§(�
£�©�Ç8£�Ä�ª������� �ÛV [°]`_6acbed�� V [°]�_6acbed �6¯�¶�¯'³Ó²·±·¹ÂÎ��Z¹IÍ³ÓÎ�¹9º�Ï?¡ ¹¢+9²�+5£��PtU&b¤Z@�� ú �9à�a~át�âUW�9à�a~át�\¥�Ï
�t²·º���k�6¯Z¶å¯E�E¦6²���³ÓÎZ¹�º�Ï<¡I¹¢+9²�+5£v���
�+a��6��U�
�+a��6�\¥q+
Ñ�}t�lm'�wm�g1hejlgsmomo�whcgsj��oRemoutjwSex�«ÉR�ms§�R�S~hµ}ÉS~}tR#�t�ok�kn¼��wrqS~}tR���r�gsj2m{Reh�S~�wknr8x��9Ú�ks�ptR�Sµgs�wjlRep��t�~k�kn¼<m��åR��oRe¼<R��ÆSok ]¨��d¢�+]Ðbed�x �
© �
£�©�Ç8£�Äª	��8ª^��«\H­©�¥<¦­¬�Å+Ç¯®£�°n�Õ¥<Ç8È?�
©�¤�¤²±cª´³�¶µ¶�J��-²HÏ
�6¯ZÏâ� ��Tø� Tô¹<¶�¯Zº¯Z±µ²~¯�³�±µ²¡¶c²·±·¸*¹�º�»��tÎ��-²¡Î��-Î�±I³W�Û¹<¶�� ¯Zº���Ï �t¯ZÏâÏ ��²­±µÎ�ÏI¯sÏO¹ÂÎZº�º²J���U¡²·±¡¶¶µ î ¯Zº'��µ ê �cÎ�±�\�ÛV2XZY [��F_���� V2XZYÊ[q�F_��¾¯Zº����&�vV2XZYÊ[q�F_���� VBXZY [q�F_���Z�±µ²¡¶Â³Ó²¡Í·ÏO¹9¸s²-·¸YeZ¶e¯ZÏ�¹<¶[�-Y-²·¹�Ï
�t²·±¶µ î ÜÞ_�Übµ ê Î�±¹µ ê ÜÞ_HÜbµ î +@º»�t²·º Ï
�t²·±µ²�²s¦n¹<¶·Ï9¶�¯L�E¦�²n�z³ÓÎ�¹�º�Ï¼�cÎ�±��+
Ã�£�ÄÆÅ+Ç8È2ª�Ñ�}t�wmB�~R�moutjwSå�wm�gsjwmok#§6rtk*��r)gsmN½­Î�¹�º�Íµ¯Z±<¾²²¿ ¶L·w¯�¶¡Ï�»Û²¡Î��-²·Ï�±¡¹ÂÍzÏ
�t²µÎ�±µ²-��xÀzmou�gsjwjw�ÒS~}tR�m{SµgZS~Re|#RerÛS��lr���knjw��R�m�S~}tRÕR-]6�lm{S~R�rtheR'kn¼�S �åk�pt�lm{So�lrth�SL��]tRepi��kn�lr�S~mex
Ñ�}tReks�~Re|ób3�6xÁ�H�lm�g�m{��Rehe�lgsj+hegsmoR'kn¼�So}tR�¼<knjwjlk*�Æ�wrtÀ#|-ks�~R�ÀnRertR·�µgsj+�oRemoutjwSex
© �
£�©�Ç8£�ÄÂ	��8ª�Ã�«/Ä�Ç�Å+¦
È?Å*±*ªT³�¶µ¶�J��-²ÒÏ �t¯ZÏ2���+T � T®¹�¶)Í��6¯s¹�ºÌ±µ²µÍ-J�±¡±~²�º�Ï¯Zº��3Ï
�6¯ZÏzÏ
�t²-±µÎ�Ï ¯ZÏO¹IÎ�ºòº¼JG��U·²·±µ¶�µ î ¯Zº��´µ ê �cÎZ±Õ� �+V2XZYW[ò�F_���� V2XZYW[ �F_��¯Zº����\�ÛV2XZYÊ[É�F_���� V2XZYÊ[q�F_���Z2±µ²¡¶Â³Ó²¡Í·ÏO¹9¸s²-·¸YeZ2¶e¯sÏO¹<¶ ��Yi²·¹�Ï
�t²·±Æµ î Ü�_-Ükµ ê Î�±µ ê ÜÞ_HÜbµ î +@º»�t²·º¬Ï ��²·±~²�²Ç¦n¹<¶¡ÏO¶�¯Æ�?¦�²���³ÓÎZ¹�º�ÏW�cÎ�±å�@+
H­Ç�©�©�¤�©�¤ © �
£�©�Ç8£�Ä�	��8ª^�È« Å»Å3Åe�
Ä­¥<¦­É © �
£Ó©�Ç8£�Ä�	��8ª^Ã�±cª@Ê��'Q�Re|#|Òg'b3�6x¸�S~}tR-}�����ksS~}tRemo�wm�S~}�gZS�� �lm'gZ�~Rcg1�t�~Rem{R��o�6�wrtÀ3�l|#��jw�lRemÕS~}�gZS'� �lm�hµ}�gs�wr°�oReheu6�o�~R�rÛScxÑ�}tR��~Rem{utjwS~m�¼<knjljlk*��m��w|-|-Rept�lgZS~Rejw�#¼¨�~kn| Ñ�}tReks�oRe|®b3�6xÌËtx I
x S��~Re|Ògs�wrtm�S~kH�t�~k*��R�Ñ�}tReks�~Re|,b3�6x¨Ëtx
H­Ç�©�©�¤H©�¤ © �
£�©�Ç8£�Ä�	��8ª^Ã
ª�Ñ�}tRB�t�~k�kn¼tkn¼6S~}tRBS~}tReks�~Re| �Æ�wjljnf�R2heknrÛ��R�rt�lRer�S~jw�pt�w���lptRepi�lr�S~k�So}tR'¼<knjljwkF���lrtÀ�mou6f�jlR�|-|Ògsmex




/.ÎÍ 
��32547698P	�: �(;<6�=��?>@47;P�^�A;ABÕ	(;AB�;P�+���?6 >3B�>C;<4¬�
��	��?=?=ED?FGDA>
Ï �­Ð�Ù�£�Ä­ÄÆÅ
	��8ª�Ã
ª
	tª�S�²·Ï��� ��VW[@]`_6acbed�� V\[^]`_6acbed�U¡²#Ï
�t²T· ¹Ñ�¡ÏÕÎ/�Ò¯�Í��6¯Z¹�º±~²¡Í-Jv±·±~²·ºÓÏÒ�tÎ*�-²µÎ��-ÎZ±Â³W�Û¹�¶��W�Ê�nT�� T�+@ºE�t²·±~²�¯Z±~²��cÎ�J�±�³ÓÎF¶¡¶¡¹¢U�¹[· ¹9ÏO¹Â²·¶ÎÓ�O�¨� ��Ê�sVÊ[°]`_6acbedÓ� V�[°]�_6acbedÔ�t¯�¶�¯�Í��t¯Z¹�º3±µ²µÍ-J�±¡±~²�º�Ï+³ÓÎ�¹�º�Ï Z�O�l�¨�°¯*·�·t³ÓÎ�¹�º�ÏO¶��-ÎZ¸s²'Ï�Î#Ï
�t²�±·¹l»��ÛÏd¡I¹¢+O²�+<ÕP�9à�a~át��û1V [°]`_6acbed�¹Ñ���9à ~ ú � a~á ~ ú � �å� U�� ú �9à�a~át��Ï �t²�ºÒjw�l|#ú�Ö�þ­×@à ~ ú � U�ã�ØÙ¥eZ�9�l�l�¨�°¯*·�·�³ÓÎ�¹�ºÓÏ9¶k�-Î�¸s²�Ï ÎWÏ
�t²�·l²
�¡Ïb¡I¹¢+9²3+ ÕP�9à�a~á6��û V [ ]`_6acbed�Ú�²��6¯Z¸s²jl�w|�ú�Ö�þ­×@à ~ ú � U&äÆØÙ¥eZ�Î�±�O�w�t�uÕWÛ K&_�Z�£8�9à�a~á6�·aF�Oõ�aµö��zûÉVW[ò]�_6acbed�£��âa�$ Ü(bÝÚ�¹�Ï
�¬�9à ~ ú � äÌà ~ & � ��ÜäLÛ ¯Zº'�-�Oõ ~ ú � äÉõ�� KbÛÞ+
Ñ�}tR�¼<knjwjlk*�Æ�wrtÀ��~Rem{utjwS­m{}tkF��m�S~}�gZS�hcgsmoR#�O�Ð�����lmÆgsh�S~u�gsjljÐ�Ò�~Reptutrtp�gsr�Scx
Ï �­Ð�Ù�£�Ä­ÄÆÅß	��8ª�Ã
ª9Q�ªÝàB¯�¶c²u¡I¹�¸Ç¥H¹ �Æ³�· ¹Â²¡¶�Í~¯�¶c²�¡ ¹Á¥�+
Ï �­Ð�Ù�£�Ä­ÄÆÅß	��8ª�Ã
ª��8ª�S�²�Ïg��Ê��V [q]�_6acbed�� V�[°]�_6acbed¹U·²�¯T· ¹á�¡Ï�Îâ���Ê��T�� T�+³�¶µ¶�J��-²ÒÏ �6¯sÏ¹£8��à�a~á6��û^Vø[^]�_6acbed¢Z5Õ�ñTK(_�ZL£8�9à�ý{a~ásýÂ��Z�ÿ�U _6acùcùcù�a��<ZÆ¶�JÓÍ��qÏ �t¯ZÏ�9à î a~á î ��UW�9à�ú�a~ású6��Uø�9à�a~át�å¯sº��¯ce����9à�ý{a~ásý��*äH��à�ý¨þ ê a~áZý<þ ê �ec�ÜÞñ»�*Î�±+ÿPU�_6acùcùcù�a��Bäb�+@º»��²·º¾Ï
�t²·±µ²�²s¦n¹<¶·Ï9¶�¯Æ�E¦�²���³ÓÎ�¹�º�ÏW�cÎ�±���Ê�sVÊ[°]`_6acbedÓ� VÊ[°]�_6acbed/+yzmomout|#�lrtÀ¬So}tRemoR´mou6f�jwRe|-|Ògsm�S~}tR1�t�ok�kn¼­kn¼zÑ�}tReks�~R�| b3�6x¨Ë¬�lm�rtkF�ég�mo�w|#��jlR|ÒgZSoSoR��cx5Ê��#S~}tRÕgZ�~Reg��t�oRemoR��o���lrtÀ�}�����ksSo}tRemo�lmå�Ê�nT�� TÊ�lmåhµ}�gs�wr��~R�heu6�o�~Rer�SÆgsrtpð�u6f�jlR�|-|Òg)b3�6x¨Ëtxlb�gZ�t��jl�wRemexÊ��1S~}tR�}�����ksS~}tRemoR�m�knr S~}tR��~ksSµgZSo�lknr rÛut|�f�R��~m�kn¼âS~}tR�f�knutrtp�gZ�~�wRemÎ�8��kn�wrÛSomzknrS~}tR'S �åk�f�knutrtp�gZ�~�wRemz|-k*��R��wr ks�t��knmo�ÐS~R�pt�w�oReh�S~�wknrtmex�Ñ�}ÛutmÆ�åR�m{ReR�S~}�gZS­hegsmoRem��O�w�<�gsrtp@�9�l�l�¨�­gZ�~RHRejl�w|-�lr�gZS~R�p8x#x�¼z�O�¨�Æ}tknjlptm�S~}tRer¬�ø}�gsm�g)h¡}�gs�wr��~Reh�u6�o�~Rer�S'��kn�lr�Scx�x�¼�O�Ð���B}tknjwptm�So}�gsr�fÛ�ið�u6f�jlRe|#|Òg-b3�6x¨ËtxÁ��So}t�lm�gsÀ�gs�lr)jwRcgsptmåS~kHSo}tRÕmogs|-Rzheknrthejwutmo�lknr(�S~}�gZS�S~}tR��~R�R-]t�wm{S~m�g�hµ}�gs�lri�~Reheu6�o�oRerÛSÆ��kn�lr�ScxÚâ�lr�gsjwjw�q��fv�3ð�u6f�jlRe|-|-g1b3�6x¨Ëtx¨��S~}tR�R-]6�lm{S~R�rtheR�kn¼Bg-hµ}�gs�wr3�oReheu6�o�~R�rÛSÕ��kn�wrÛSz�w|�¿��jl�wRem�S~}tR'R-]6�lm{SoRertheR'kn¼�gC��]tR�pi��kn�wrÛSex I
«ÉR�gZ�~RÕknrtjw��jlRe¼¨S����wS~}�S~}tR'hµ}tks�~R�kn¼��t�~k*�6�lrtÀHS~}tRÕmou6f�jlRe|#|Ògsmex
H­Ç�©�©�¤�©�¤ Ï �­Ð�Ù�£�Ä­ÄÆÅ�	��8ª�Ã
ª
	tª�Q+R�SPutmâgsm{mout|-RBSo}�gZS��O�Ð���8¼�gs�ljlm1�ZS~}tRer�S~k��t�~kF��RS~}tR�mou6f�jlRe|#|Òg���R�rtReR�p´S~k�m{}tkF�ÊS~}�gZS�Re�wSo}tR����O�¨�-�+�O�w�<��ks���9�l�l�¨��}tknjlptmexQ+R�S�utmÆgsmom{ut|-RzS~}�gZS'�O�w�t�2¼�gs�ljlmåf�RehcgsutmoR�£�Û KÞ_��GÕP�9à�a~á6�2û1VË[q]�_6acbed¢�qÕW�ãÜ�b�åR�}�g*��R�S~}�gZS�à ~ ú � ä¬àÝÜ�äNÛ x�«ÉR�}�g*��R�S �åk#��knmomo�wf��wjl�ÐS~�lRem�xÚâ�w�om{S~jw�q�t�w¼â¼<ks�­mokn|#RÒ�9à�a~át��û V [°]�_6acbed8�åR'}�g*��R'So}�gZSÆS~}tR�moR ÷ utR�rtheR�à ~ ú � äqà?��äÜ b����wmÒgsjlm{kqf�knutrtptRep gZf�k*��R1S~}tRer@S~}tR1moR ÷ utR�rtheRò�(�� ý �9à�a~át�o� ×ý9m î �lm#heknr���rtRepS~k g1f�knutrtptRepÉ�~ReÀn�wknrÉkn¼�VW[@]`_6acbed2gsrtp°mok1|Hutm�S�}�g*��R-gsr°gsheheut|�utj¨gZS~�wknr���kn�wrÛS�9à­åFa~á¼å��-�8mog*��xÕ½zkF��R���R����
¼<ks��gsrÛ�ÈauK _Ò�åR�rtReRep�knrtjÐ� hµ}tk�knmoR@�(æ5Kç�èÜøb����wSo}c3�� úqé �9à�a~át�Óä¬�9à­åca~á²å��ec�Üëê` gsrtpãce�� ú �9à�a~át�Óä¬�9à­å*a~á²å·�ec�Üëê` gsrtp�S~}tRer-S~}tR�moR ÷ utR�rtheRì �9à ~ ý � a~á ~ ý � �sí ú�éý9m�ú �wmÆg@a*¿Âh¡}�gs�wr1¼¨�~kn|®�9à­åFa~á¼å��2fÓgsh�§)S~k1�9à»åFa~á²å��·x�Ñ�}Ûutm���à»åFa~á²å��å�wm�ghµ}�gs�lr1�oReheu6�o�~R�rÛS­��kn�lr�S­gsrtpi�åR'gZ�oR'�lrihcgsmoR-�O�<�·xÑ�}tR�moR�heknrtp1��knm{mo�wf��wjl�wS �)�wm�S~}�gZS¶ÕP�9à�a~át�2û1V�[É]�_6acbed�S~}tR'moR ÷ utRertheRÕà ~ ú � ä�àÝÜäLÛ � ��Ü&_����wm�utr�f�knutrtptR�pË�9��x RZxî�� ú |Òg*�3|#kF��R���kn�wrÛS~m�gZ�of��ÐSo�µgZ�~�wjw�3¼�gZ�ÕS~kiS~}tR




��e2 
�47698P	�: �(;<6�=��?>@47;P�^�
��	É�E=?=?DEF�D<> 
/.��
�~�wÀn}ÛS���f�u6S�rtR·��R���S~kÒS~}tR�jlRe¼¨S¡�¡x�x�r3�ÓgZ�oS~�wheutj¨gZ����¼<ks�'gsr��Ýï�KÊ_Ò�åR�hcgsr¾h¡}tkvknmoR�o���wS~}3à ~ l � äòàÙÜîïHxHÑ�}Ûutm��w¼���Üio S~}tRer¾à ~ ú � ä°àÉU ì à ~ l � í ~ ú ì l � äòà ~ l � ã�9à ~ l � ä�à��¹Ü�äLÛ ãèï�x���x�Rsx�jl�l|�úqÖ�þ­×^à ~ ú � U�ã�Ø ��S~}vutm��åR�gZ�oR��wr1hcgsmoR-�O�l�¨�o�·xx�¼å�åR)}�gsp gsmom{ut|-Rep°S~}�gZS1�O�w�t��¼�gs�ljwRepÌf�RehcgsutmoRÒS~}tR)moR�heknrtp heknrtpt�ÐS~�lknrÌ�lr �O�Ð�����gsm�rtksS�|-R�SåS~}tR�r1g�mo�l|#�lj¨gZ�ågZ�~Ànut|-Rer�S��åknutjlp�}�g*��R�Àn�Ð��Rer�So}�gZS���R�gZ�oRÕ�wriR��wS~}tR��hcgsmoR-�O�<��ks��hcgsmoR-�O�l�w�<�·x I

H­Ç�©�©�¤i©�¤ Ï �­Ð�ÙÛ£�Ä­Ä�Åf	��8ª�Ã
ªRQ�ª�«ÉRzrtR�Rep1g'�t�oRejl�w|-�lr�gZ�o��ksf�moR��{�sgZS~�wknr8xÔð�knr�¿mo�wptR���gsr��¾S �åki��kn�lr�S~m)� ��a����·aF��ñnaÇò{��û^T)��S~}tRerqfÛ��Q+Re|-|Òg3b3�6x¸�¬�O�<�­�åR-hegsr"��rtpgsr3ñ�¿Ihµ}�gs�wr^�
�Óý{a���ýI� úý9m î ¼¨�~kn| �
�+a�����S~k¾��ñnaÇò{�·x�Q��w¼¨S~�lrtÀ-So}t�lm­hµ}�gs�lr S~k-V [Ì]`_6acbed��åRÀnR�S�So}�gZSåS~}tR��~Rz�wmågsr�ñ�¿Ihµ}�gs�lr��lr-VÞ[´]�_6acbed�¼¨�~kn|ó�
�+a��6�âS~k���ñ�ã"ó�aÇò{�-�vm~g*�q�v¼<ks��mokn|-Ró-û¬Y­x¶x�r¾gsptpt�ÐS~�lknr(�W�Éhcgsr f�R�f�knutrtptR�p�gZf�kF��R'fÛ�3g#f�knutrtpÈôg��m~g*�q��ptR���Rertpt�wrtÀknrtjw��knr1ñ­gsrtp1rtksS�knr1S~}tRÕhµ}tkn�lheR�kn¼��
�+a��6�ågsrtp°��ñnaÇò{�·xõÆR·S~u6�~rt�lrtÀ�S~k�S~}tR­�t�ok�kn¼+kn¼�ð�u6f�jwRe|-|Òg-b3�6xÌËtx¸���vgsmomout|-�wrtÀ��t�~ks��R��{S��3�O�w�t�BjlR�S�utmSµg*§�R¯Û KbË�ôg��S~}tRer jwR�S���à�a~á6�·aF�Oõ�aµö��2û´V [°]`_6acbed8f�R�So}tR�S �åk#��kn�lr�S~mÆptRem{h��~�wf�Rep�lri�wS~m�m{SµgZSoRe|-Rer�Scx��g��Oö��w��Rer3gsr��i��kn�lr�SH�
�+a��6�åû V [Ì]�_6acbed
�åR�hcgsr h�knrtm{So�~uth�Szgsr3ñ�¿Ihµ}�gs�lr3¼¨�~kn|�
�+a����BS~k �9à�ã�ó ê a~á6�-�6¼<ks��mokn|-R�ó ê û´YÆ�vfÛ��So}tR'gZf�kF��RÕksf�moR��o�ZgZS~�wknrÉ�9���wS~}c ó ê cq!bô��·x�9f���«ÉR'hcgsr3heknrtm{So�~uth·S�gsr¾ñ�¿Ihµ}�gs�lr3�lr´V [Ì]`_6acbed�¼¨�okn| �9à�ãPó ê a~át�åS~k3�9à ~ ú � ãó ` a~á ~ ú � �-�2¼<ks�#mokn|-R÷ó ` ûÊY��âfv�ÌSµg*§6�wrtÀ¾So}tR1jl�w¼¨S#kn¼�S~}tRiks�{f��wS�moR ÷ utR�rtheRì à ~ ý � a~á ~ ý � í úý�m î xÔÊ��)}Û�v��ksS~}tRem{RemÎ�¼ó ` ÜbË�ô x�Oh*��«ÉR1hcgsr@heknrtm{So�outh�S�gsrÞñ�¿Ihµ}�gs�lrÞ�wr^V [ ]�_6acbed�¼¨�~kn| ��à ~ ú � ãßó ` a~á ~ ú � �HS~k�
�­ãÈó ` a����-�Û¼<ks��mokn|-RNó�û Y��sfv��S~}tR�gZf�k*��R­ksf�moR·�o�sgZSo�lknr¾�9���wS~}�c ó ` cq!�ô��·xÑ�}vutm�fv�)Q+Re|-|ÒgÒb3�6xwb���R�hcgsriheknrthcgZS~R�r�gZS~RÕSo}tRemoR�S~k�ÀnR·S­gsriñ�¿Ihµ}�gs�lr1¼¨�~kn|,�
�+a��6�S~k´�
��a����8ã��
óFaµ_��2�Æ�ÐS~}Oó)Kf�*ôy mo�w|-�ljlgZ��gZ�~Ànut|#RerÛS)�Outmo�lrtÀ S~}tR#moReheknrtp°�ÓgZ�oS�kn¼å�t�~ks��R��oS �Þ�O�Ð���o��mo}tk*�Æm�S~}�gZSS~}tR��oR'�lm�gsr´ñ�¿Âhµ}�gs�lr ¼¨�~kn|�ö�S~k#ö�ä ��ñnaµ_��-�6mog*�q�t¼<ks�Æmokn|-R¯ñ'û´Y­xx�¼¹ñÒUwó)S~}tRerq�åR-hegsrqutmoRÒQ+Re|-|Òg3b3�6xlb#Sok1hekn|�f��lrtR�S~}tR-ñ�¿Âh¡}�gs�wr°¼¨�~kn| ö1S~köPã��
ó�aµ_��P���wS~}HS~}tR­ñ�¿Âh¡}�gs�wrÒ¼¨�~kn|(öâãq�
óFaµ_��PS~k�ö�ãq�
óâä´ñnaµ_��BU�öÕS~k'ÀnR�S2gsrÒñ�¿Âh¡}�gs�wr¼¨�~kn| ö�S~k��wS~moR�jl¼IxAx�¼'ó´tUßñq���åR�hcgsr#�~R���RcgZS¹ñ�So�l|-Rem�S~}tRÆñ�¿Ihµ}�gs�lr¾��gZ�t��jÐ�6�wrtÀ'Q+Re|-|Ògb3�6xlb��~R���RcgZS~ReptjÐ����¼¨�~kn| öHS~k�ö�ã��
óFaµ_��z�9S~kHÀnR�S­gsr1ñ�¿Ihµ}�gs�lr1¼¨�~kn|�öHS~k#öÆã �
ó�ñnaµ_��o�¼<knjljwkF��Repqfv�"ó�So�l|-RemÕS~}tRÒñ�¿Âh¡}�gs�wr°¼¨�~kn| ö1S~k´öHäÊ�¢ñ�aµ_��H��gZ�t��jw���lrtÀ´Q+Re|-|-g¬b3�6xlb�~R���RcgZS~ReptjÐ����S~k#ÀnR·SÆ¼¨�~kn|�öÆã��
ó�ñnaµ_��BS~k-ö6x I
H­Ç�©�©�¤)©�¤ Ï �­Ð�Ù�£�Ä­ÄÆÅb	��8ª�Ã
ª��8ª'«ÉRÆmo}�gsjlj7�t�~m{S�mo}tkF�ÞS~}�gZS2¼<ks��Rcgshµ}´a)KÞ_��åRhcgsru��rtp´g�}tkn|#Rekn|-ks�o��}t�wmo|�ø �sV [3]`_6acbedÓ� VÞ[¾]`_6acbed�mouthµ}�S~}�gZSLøÌ}�gsm�g���]tR�p��kn�wrÛSÆgsrtp´mou6� ~�ù�ú û ��üeýAþWÿ î ú ê�� c3����9à�a~át�+ä�ø��9à�a~át�3csÜVê` xÊ���}�����ksSo}tRemo�lm1����R�hcgsrHhµ}tk�knmoR�g ê� ¿Â��m{ReutptkZ¿Iks�of��ÐSz��à�ý�a~ásýÂ���Ûÿ�U�_6acùcùcù�a�o��n¼¨�~kn|�9à�a~át�­S~k´�ÐS~moRejw¼Ix-«ÉR-�lr�So�~kvptutheRÒg´}tkn|-R�kn|-ks�o��}t�lm{|��Ì�8V\[@]�_6acbed�� VW[@]`_6acbedmouthµ}�S~}�gZS��8�(����9à�ý{a~ásý��o��Uø�9à�ý¨þ ê a~ásý<þ ê ��gsrtp�mou6� ~�ù�ú û �¢ü�ý<þ�ÿ î ú ê�� c��8�9à�a~á6�Fä��9à�a~át�ecZÜ ê ` x




/.-. 
��32547698P	�: �(;<6�=��?>@47;P�^�A;ABÕ	(;AB�;P�+���?6 >3B�>C;<4¬�
��	��?=?=ED?FGDA>
� x�r�S~ut�wS~�Ð��Rejw�q�tS~}t�wm­moReR�|-m­Rcgsm{�q��gsjwSo}tknutÀn} �lr1�t�µgsh·S~�lheR��ÐS­�wmÆ}�gZ�~ptR��zSok#���o�wS~R�ptkF��rptR�Sµgs�wjlmex �x�¼��åR�ptR1��rtR��8�9à�a~át�PUW�	��
 ��­�e�9à�a~át�BS~}tR�r1�åR'hegsr´gZ�o�µgsrtÀnRÕS~}�gZS

mou6�~�ù�ú û �¢ü�ýAþWÿ î ú ê�� c3�����à�a~á6��ä�ø���à�a~á6�ecsÜ a� gsrtpÝø ú �9à�a~át�âUW�9à�a~át�·ù
Ñ�}vutmåS~}tR��oRÕR�]t�lm�S~m�g���R��~�wk�pt�lh­��kn�lr�S�¼<ks�Æøògsrtp)S~}tR��~Re¼<ks�oR�fÛ�÷Ê��~knu��åR��
��m�So}tReks�~Re|S~}tR��oR'�lm�g@��]6Rep1��kn�lr�SÆ¼<ks��ø�x«ÉR´ksf�m{R��o��R S~}�gZSÒ�w¼­�åR3gsmomout|-R1¼<ks��gqheknrÛS{�µgspt�lh�So�lknr@S~}�gZSV�� pt�lp º�Î�ÏÆ}�g*��Rg ��]tRep°��kn�wrÛS�S~}tR�r��9fÛ�°hekn|#�Ógsh·S~rtRemom�kn¼�TÕ��S~}tR)m~gs|-R#�åknutjwpÌf�RÒSo�~utR)¼<ks��gsrÛ�mou6Ô#he�lRer�S~jÐ�#hejwknmoR�}tkn|-Rekn|-ks�o��}t�w|äø�x�Ñ�}t�lm�heknr�So�µgspt�wh�S~mBSo}tR­gZf�k*��R�heknrtm{So�~uth·S~�lknr8xÚâ�lr�gsjwjw�q��So}t�lm¹��]tRep1��kn�lr�SÆ¼<ks� ����t�~k���Reh�S~m�S~k-g���]tRep���kn�wrÛSÆ¼<ks���Ê�nTË� T�x

4�587�� �#M�DFN9:OC�=1?PJ�A8AÓG­AÓG���J�A�M���=�J��lE�DFK�=�AÓJF=��
x�r�S~}tR��t�~R����lknutmâmoR�h�S~�lknr��åRå|-gsptR�utmoR�kn¼Óg­hej¨gsmom{�lhcgsj��9f�u6S�rtksS�m{Sµgsrtp�gZ�~pÓ���oRemoutjwSkn¼<Ê��~knu��åR��exÔx�riS~}t�wmÆmoR�h�S~�lknr��åR'm{}�gsjlj
knutjl�wrtRÕS~}tR�|Ògs�lr��lptRegsmÆ�lr�S~}tR��t�~k�kn¼Ix
� �8§8Ù�¥<¦
£�Ø�Ç�©�©�¤�ªHÑ�}tR��t�~kvkn¼P}�gsm�S���k-pt�lm{So�lrth�S��ÓgZ�oS~me��O�¨�´x�¼��ø��V ` � V ` �wm�gÒ}tkn|-R�kn|-ks�o��}t�lm{| ���wS~}¬g-��R��~�wk�pt�wh���kn�lr�SÕkn¼��t�o�l|-R��R��~�lkvpO�ãÜf�HS~}tRer1S~}tR·�~R'R-]6�lm{SomÆg#}tkn|#Rekn|-ks�o��}t�wmo| �Ææ
�nV ` � V ` ���wSo}Re�ÐS~}tR���g���]tRepÒ��kn�wrÛS2ks��g'��R·�~�lkvpt�lh���kn�lr�Såkn¼��t�~�w|-R���R��~�lkvp)gZS�|-knm�S¹�)¯Zº��Ï ��²�Ï
ÚåÎC�tÎ��Ò²µÎ��-Î�±I³W�Û¹<¶-��¶��6¯Z¸n²'Ï
�t²Õ¶e¯*�Ò²�¶c²·Ï�Î/�5�?¦�²��Õ³�Î�¹�º�ÏO¶µx�O�l�¨�´x�¼��æ��V ` � V ` }�gsm�g3��R��~�wk�pt�lhÒ��kn�lr�S#kn¼��t�~�l|#R)��R��~�wk�pP� S~}tR�ròS~}tR��oRR-]6�lm{SomÆg���]tRep1��kn�lr�Scx

��gZ�oS#�O�¨�Æ�lmz�t�~k*��Rep¬fÛ�¾gsr��ÐS~R��µgZS~�Ð��R�|-R�S~}tkvp8x�ðv��Rehe����hegsjljw�q�'x�¼�� ��V ` � V ` �wmÕg}tkn|-Rekn|#ks�o��}t�lmo| ���wS~} gH��R��~�wk�pt�wh'��kn�wrÛS­� ú à´UÊà¾kn¼P�t�~�w|-R���R��~�lkvpg��Ü���So}tRerknrtRÆm{}tkF��m2S~}tR��oRÆR-]6�lm{S~mBg'}tkn|-R�kn|-ks�o��}t�lm{|\�Ææ
�sV ` � V ` �Æ�ÐS~}-g���R��~�wk�pt�lh���kn�wrÛSkn¼��t�~�w|-R���R��~�wk�p gZSÆ|-knm{SN�iä@b�gsrtp´So}tR�S �åk-}tkn|-R�kn|-ks�o��}t�lm{|-m�}�gc��R�So}tR�m~gs|-RmoR�SÆkn¼E��]6Rep1��kn�wrÛSomexÑ�k�moReR�S~}t�wmÎ�theknrtmo�wptR���So}tR�¼�gs|-�wjw�#kn¼+fÓgsjwjlm�ç��9à�aµñµ��gZf�knu6S�à?��gsrtp)S~}tRe�Ð���w|ÒgsÀnRem�Ì�9çi��à�aµñµ�o��gsm
rtRe�wÀn}Ûf�knu6�~}tk�kvptm�kn¼���ài�9he¼Ix�Úâ�wÀnu6�~R�b3�6xwbF�·x
«ÉRBhµ}tkvknmoR�So}tR�¶��#¯*·�·l²¡¶·ÏñOK _¾mouthµ} S~}�gZSHhej���ç��9à�aµñµ�o�5r¾�Ì�9hej���ç��9à�aµñµ�o�{�ÝtU v6xq«ÉR�hcgsr hµ}tkvknmoR1g ��kn�wrÛSö û&hej���ç��9à�aµñµ�o��r��Ì�9hej���ç��9à�aµñµ�o���#gsrtp g¬�ÓgZS~}����wrÞç��9à�aµñµ��¼¨�~kn| � ì�ê öÉSokÉö�9�Ógsmom{�lrtÀÉS~}6�~knutÀn}@à��·x�Ê��^h�knrtm{So�~uth�So�lknr(��S~}t�lm-�ÓgZS~}���}�gsm-S~}tR´�t�~ks��R��oS � S~}�gZS
�Or¬�����+��U v6x°ð��wrtheR)à�û��Þ�åR)moReR)S~}�gZS�� ú ���+�5r �ätUªv¾gsrtpòm{k¬S~}tR"!â�t�~m{S$#�lr�S~R��omoReh�S~�wknrÉá°û^��%t�&�+�<r'�Ê�
�fÜ)(�ÜV�n�ÕÀn�Ð��Rem'�~�wmoR�S~k3gimo�l|#��jwR#hejwknmoRepÉheu6�{��Rheknr�Sµgs�lrt�wrtÀq���&�+�ÒjÉ� ` ���
��j^ùcùcùGjq� ú ì�ê ���+�·xÞÑ�}tR´}tkn|-R�kn|-ks�o��}t�lm{| ��hcgsr@f�Rhµ}�gsrtÀnRep#�wrHgÕheknr�S~�wrvutknutm���gc�q�nks��¹�¶cÎ�Ï�Î~³�¹Â²��z��f�u6SBknrtjÐ���wr#gzmo|Ògsjwj�rtRe�wÀn}Ûf�knu6�~}tk�kvpkn¼BSo}t�lmÕhejlknmoR�pqheu6�o��R*���+S~k�� æ ��V ` � V ` mokiS~}�gZS�öif�Rehekn|-R�m'g)��kn�lr�S�kn¼B��R·�~�lkvp
('ä@b'¼<ks���ÆæOxÚÓu6�oS~}tR��~|#ks�~R¤�tmo�wrtheRÕ�Êhegsr1}�gc��R'rtkC��]6Repi��kn�lr�S~m�knriS~}tRÕmo�l|���jlR�hejlknm{Rep1heu6�{��RS~}tRer �ÐSÆ}�gsmÆmokn|-R'rtR��lÀn}�f�knu6�~}tkvk�p+*ø�wr1��}t�lhµ}´S~}tR'mogs|-R'�wm�So�~utRZx x�¼��åR�gZ�o�µgsrtÀnR




{�32áÍ);<D��­FG6�=�	°���»;5;<4ã;A4 ,8�»;<D.-i	��0/ >H�
��	(;P��	�B 
/.21

x
z

T    z

Tx

Tz

T

T

-1

k
γ

γ

T γ

γ
2

T
n

γ

B(x,   )

T(B(x,   ))ε

ε

Ä�¥�É<�
Ç8£Ù	��8ª
	�xÆÑ�}tR��t�~k�kn¼�kn¼<Ê��~knu��åR��
��m�S~}tReks�oRe|
S~}�gZS�� æ pt�43�R��~m­¼¨�~kn|�� knrtjw�i�lr1S~}t�wmÆrtRe�wÀn}Ûf�knu6�~}tk�kvp(��S~}tR�r´S~}tR��i}�g*��R'So}tR�m~gs|-RmoR�SÆkn¼E��]6Rep1��kn�wrÛSom��wriV ` x
��gZ�oS��O�w�<�-�lmÒ�t�~k*��Rep�utmo�wrtÀ mokn|#R¾R�jlRe|-R�rÛSµgZ�{�@S~ks��knjwknÀs��x\yzmomout|-R3S~}�gZS)� �V ` � V ` }�gsm gò��R��~�wk�pt�lh¾��kn�wrÛSi� ` à�U à ���Æ�ÐS~} à&gsrtpË��à pt�wm{S~�wrth�S¡�·x�Ê��

!ogsptpt�lrtÀ�S~}tRN��]6Rep#��kn�wrÛS�gZS2�wr���rt�wS ��#�Ø S~}t�wmBheks�{�~Rem{��knrtptm�S~k�gÕ}tkn|-Rekn|-ks�o��}t�wmo|knr S~}tRim{Sµgsrtp�gZ�~p��F¿Âm{��}tR��~RÈø ` x�Ê��5!�f�jlk*���lrtÀZ¿Iu6�6#qSo}tRi��kn�wrÛSom�à gsrtp ��à �wrÛSokhe�Ð�~hejlR�m��åRL��r�gsjljÐ��ÀnR�S�g�heks�o�oRem{��knrtpt�wrtÀ�}tkn|-Rekn|-ks�{��}t�lmo| ��Ê�nT�� T knr-g�hejlknm{RepgsrtrÛutjlutm­TËUßø ê [°]�_6acbed¢�6m~gc�q�6�Æ}t�whµ}1�t�~RemoR·�o��Rem­ks�~�wRer�SµgZS~�lknrq�Omo�wrtheR����nV ` � V `�t�~Rem{R��o��Rep�ks�~�lRer�SµgZS~�wknrÓ�Pgsrtp��wrÛSoR��~hµ}�gsrtÀnRem�S~}tRåS���kÕf�knutrtp�gZ�o��hekn|#��knrtRerÛSom��Omo�lrth�R� �lr�S~R��~hµ}�gsrtÀnRep@à gsrtp^��à��·xÞÚâ�lr�gsjwjw�q�2So}tR´utrt�w��R��om~gsj�h�kF��R��-kn¼­S~}tR gsrtrÛutjlutmÒ�lm
7 U&V [ò]�_6acbed���gsrtp¾So}tRHjw�l¼¨S98�ø�:7 � 7 �lr�S~R��~hµ}�gsrtÀnRem�S~}tR�S �åk)mo�lptRem�V [°�F_��gsrtp´V [���bs��x�Q+R�S<;°�=7 � T f�R�S~}tR�h�kF��R��o�lrtÀ-�t�~k���Reh�So�lknr3gsrtp3jlR�S>�´�=7®� 7f�R'g�ÀnRertR·�µgZS~ks��¼<ks��S~}tR�hek*��R��~�lrtÀ#Às�~knu6�°�O�wmokn|-ks��}t�wh�Sok#Y��·xyém{�l|#��jwR1gZ�t��jw�lhcgZS~�wknr kn¼ÆSo}tR1¼�gs|-�wjl�¨gZ�@Ê��~knu��åR��C��]tRep^��kn�lr�S�So}tReks�~Re| Àn�w��Rem




/.@? 
��32547698P	�: �(;<6�=��?>@47;P�^�A;ABÕ	(;AB�;P�+���?6 >3B�>C;<4¬�
��	��?=?=ED?FGDA>
S~}�gZS�S~}tR��oR�R-]6�lm{S���]tR�p¬��kn�wrÛSomA8�Æö î U(ö î ¼<ks�A8� �B7 � 7 gsrtp@�C8�D����ö ê U(ö ê ¼<ks�� 8�D�����E7ó� 7ÌxBÑ�}tR��~R�gZ�~RÕS �åk���knmomo�wf��wjl�ÐS~�lRem��2Re�ÐS~}tR���;B��ö î ��tUçØ ks�F;2�Oö î �BUçØËxx�rqS~}tRC�t�om{S�hcgsmoR*�G;B��ö���h�ks�o�~Rem{��knrtptm�S~k g1ÀnR�rvut�wrtR���]tRepq��kn�lr�S�¼<ks��So}tR#ks�~�wÀn�lr�gsj|ÒgZ�¾���ÓV ` � V ` �+gsrtp�S~}tR��t�~k�kn¼B�lmÕhekn|#��jwR�S~Rsx�x�r¬So}tR�moR�heknrtpqhcgsmoR*�+�åR�}�g*��RS~}�gZSH;B��ö ê ���lmHpt�lm{So�lrth�SH¼¨�~kn| ;B��ö î �HU Ø gsrtp m{k¬�ÐS�h�ks�o�~Rem{��knrtptm�S~k¬g¬ÀnR�rvut�wrtR��]tR�p1��kn�wrÛS�¼<ks��So}tR'ks�~�wÀn�lr�gsj8|ÒgZ���Ê�sV ` � V ` ù I

46587l5�I AJ�K�q=�C�DFE�LÓCP>@J�=vGI=�JF=6CGLn=�EÑ�}tR>�âkn�wrthcgZ�NMR·¿ Êå�w�Ç§�}tkO3#S~}tReks�oRe|Wutmou�gsjtÀnu�gZ�µgsr�S~ReRem�S~}tRåR-]6�lm{SoRertheR�kn¼�S �åk���]tR�p��kn�wrÛSomexB½zk*�åR���R·���tS~}tR�S~}tR�ks�~Re|�kn¼�Ú��µgsr�§6m�}�gsmÆ|�uthµ}i�åReg*§�R��­}�����ksS~}tRemoRem�]Ì�ZdÂx
P3k�ptR��ori�t�~kvkn¼<mÆkn¼�So}tR#Ê��~knu��åR�����j¨gsrtR�So�µgsrtmojlgZS~�lknr)S~}tReks�oRe| hegsrif�RÕ¼<knutrtp´�wr]Ðbed+gsrtpÉ]¨��dÂx

"Ò=�GI=vJ�=�CGLn=6E
-2?B@2E,RQTSVU.WEX6Y9Z\[^]`_OacbVbcdebcdgfhacbjik]R[^akl mDno[^pep>qrbjZHstacqjZum	noqjs4vtbwZxqjacyzm	X6�{S@|~}T�TS@W��e2�B��w�c� 2
�k��� 
â,j�n.2�	Xs�j1$�9.F
-2Í32��Ô2â4������~�4X@Y�Z>bja^�^v�s�y^nobwm	v�Z
��_Oa�bVbTdJbcd:fhacbjik]R[^akl mBn�[^pep>q0bjZes4a�qwZum	noqjstv4bjZDqwa�yzm	XÇFB/ ��Wu}��$���jWu�e��W2�B������q2u�O� � 
s,w�@�j��Xs�*
$1$�<�-Í-Í�2�e2.��2¼4uQc�jW~�
}^X���[zZ\[^acqjn�v�m^qwstv4bjZum�bcd�s���[� .bjv�Z\y�qwa:¡[z¢�fhv�ac£$��bT¤¥s¦��[�bjac[^peX��.WuW~�w§o}DSj¨5B��w�c� 2 �~©�ª
� 
â,j�w�@�	X�
���,���
$1c
-2



���������
	���
��

����� �������������! #"$��% &'����")(��*&+%,�

-/.�021436587:9<;<=�.*9>021$=@?BADC<38.*5�EF38?<.�3G7HC�7JIK7JLJ02=MAHI
.�1N3G587HC4O)PRQTS�UV7JWXAY=�7J143G0K14;<7J;<Z
[ ADC\S^]4_a` _b7JWcA#=�7 [ CdAH=e3 [ .e3G580K=�Z6CdAH=�.+_ AH1<9�0K1�=@?BADC<38.e5gfF38?<.'.�1436587HChO
P:i
QTSjUk7JWXAFSklm0214nDAD580KAH143oC<587HpdADpB0KI2023qO [ .MAHZG;r58.+sutwv�1x38?<0KZo=@?BADC<38.*5jyz.+ZG?<7!y{38?BAD3
38?<.�Z6.'3qyz7#1<7H3G0K7J1<ZjAD5G.'=�I27JZG.�I|O�5G.�I}AD38.*9Rt

~4���T~ �����$�r�B���T�<�!�������d���u�D�T�u�N���c�T�$�m�d���r�����!���R�
� ?<. [ AH021�5G.�ZG;<I23�7JW�38?<02Z�=@?BADC<38.*5�0KZk38?<.+W�7JI2IK7�y�021<L<t
�+�
�B���R�B���H�
���¡ m¢h£¤�R¥}£r¦R¥���§R£¤¨ª©B�R¥�§¤«�¥�©d¨N��¬��F­�®e¯ S{]N_a` _ ° ®�±x²@³�´B¯¶µ�´B·

¸ ³ ¸4¹+º ±@»¼³�´¡±�²½³ º »B±4²*¯ º ®e¯�¾eµ¿² ¹ »d±4²@®MÀ
QÂÁ!UªÃ ³D¾¡±D´BÄ S ·�µ�´BÅD±D¾eµ¶±D´B¯�»�¾8³ ° ± ° µ�ÆÇµT¯�Ä º ®8± ¹½¸ ¾8® sÉÈ ®>Êr±DÅJ®>¯TÊr±H¯ PriRQTS�U/Ë

PRQTS�U À
Q¿ÌJUªPRQTS�UXÍÎZG;rC
ÏHP:iRQTSjUe]Ðs µ ¹ ± S ·qµ�´BÅD±H¾½µ¶±D´d¯�»�¾@³ ° ± ° µTÆÇµ�¯�Ä º ®8± ¹½¸ ¾@®@ÑNÒ

~4�¤��Ó �����$�u�!�R�d���d���!���$�r�B���T�<�!�������d���u�D�T�u�N���c�T�
� ?<.FC<587h7JW,yz.#LJ0|nN.F02Z+9<;<.Ô387�Õª0KZG02;r58.*yo0K=�Ö�×|Á�Ø¶t#Ù�.*=MAHIKIc38?BAD3'38?<.F387HC�7JIK7JLJ02=MAHI

.�1N3G587HC4OÚ7JWwA\=�7�nN.*5�ÛÉ02Z+ÜÝQKÛ'U�ÍÞIK7JLÐß¼Q2Û+UgAH1<9Ú38?<.F.�1436587HChO)7JWzAàCdAD5G38023G0K7J1¡á
yo0238?�58.�Z6C�.�=*3�3G7Ys)02ZoÜFi
Q¶ácUXÍãâªäÎå�æJç�sXQ�è�UrIK7JL�sXQ�è�U½t
é ������êà��êÚ @�h¬��ìë 0|íFA�îB1<0|38.jïz7H58.*I [ .MAHZG;r5@ADpBI2.VCdAD5G3G0238027J1#á)Í^Ï�è�ðMñ ÒMÒMÒ ñ8ègò Ñ

W�7H5�_ót�ô�02nN.*1)õ�öø÷rù�Z8AMONù�yz.'ykAH143�3G7óú60 [ C<5G7!nN.�ûF38?<0KZ�CdAD56380238027J1�phOx=@?<7:7JZG021<LàA
W�A [ 02I2O�7JWu=*IK7JZG.�9xZG.*38Z^üè�ð�ñ ÒMÒMÒ ñ�üègò�ZG;<=@?�38?BAD3

QÂÁ!U üè�ýcþÿè�ýÂù���ÍãÁJñ ÒMÒMÒ ñ��dùBAH1<9
Q¿ÌJU\sXQ�è�ýRâ üè�ýmU�� õ�ù

AH1<9¼38?<.*1¼9<.*îB1<021<L/A)1<.*y CdAD5G3G0238027J1 üáãÍ Ï üè�ð�ñ ÒMÒMÒ ñ üègòhñ�� Ñ ù�y�?<.*5G.�� Í _ â	�
 òý
�uð üè�ý���t
-/.�=MAH1�=�7J1<Z60K9<.*5jAH1x7HC�.*1�=�7�nN.*5jW�7H5o_ 9<.*îB1<.�9�p4O

Û{Í�� üè�ð 
 ��ñ ÒMÒMÒ ñ üègò 
 ���
v�W�yz.�=*7 [ CdAD58.o3G?<.j7HC�.�1#=�7!nN.e58Z������ ðý
��� S � ý Û AH1<9Y38?<.oCdAD5G3G0238027J1<Z������ ðý
��� S � ý üá>3G?<.�1
yz.'ZG.�.'3G?BAD3

ß���� ��� ðý
��� S � ý üá� �Ë Ì � ß���� ��� ðý
��� S � ý Û! �ñ "$# Á QÂÁ&% Ò Á!U

��&'




���( 
��*)X�
��	,+r���.-��d�/-10�2��43Ú���4-
2u��-��53:	
QTyo?<.*58.àyz.�58.�=MAHI2Iw38?BAD3ÔßÝQ�� ��� ðý
��� S � ý Û'Uì02Zì3G?<.�14; [ p�.*5F7JWV.�IK. [ .�143GZÔ021¼A [ 021<0|l
[ AHIRZG;rp�=�7�nN.*5jW�7H56� �7� ðý8��� S � ý Û AH1<9�ßÝQ�� ��� ðý
��� S � ý üácUz0KZk38?<.+14; [ p�.*5�7JW�1<7J1:l¿365802n:0}AHI
.�I2. [ .�1N38ZV0K19� ��� ðý
��� S � ý üácU½t:<;/=?> ¨N�B�j��£ø�H�
���<�T�<� Ü#iRQ@�A�7� ðý8��� S � ý üácUkËÿI27JLÐßB�C����� ðý
��� S � ý üá� À
é ������ê��ED Z6ZG; [ .¡38?BAD3$� ��� ðý
��� S � ý üá Í ÏGFgð*ñ ÒMÒMÒ ñHF�I ÑKJ 38?<.�1{yz.ó=MAH1 yV580238.

Ü#i�Q������ ðý
��� S � ý üácU�Íãâªä Iý
�uð sXQ@FzýmUrIK7JL�sXQ@FzýqU½t L
-/.�=MAH1�;<ZG.NM:;rprlmI2. [Y[ AàÁ&%<tPO�387Ôp�7J;<1<9

ÜFi
Q�� ��� ðý
��� S � ý üáXU
ËÿIK7JL,ßQ��� ��� ðý
��� S!� ý üá� 
ËR"'I27JLwÌTSÝIK7JLÐßB������� ðý
��� S � ý Û! QTp4OÚQÂÁ&%<tKÁ!UGU½t

Ù�.*=MAHIKI20K1<LF3G?BAD3
PRQTSjU�#øPRQTSVñqÛ'U�Í I20 [�KUWV.X Á" ÜÝQ������ ðý8�/� S � ý Û'U

AH1<9
Pri
Q�Soñ@áuU�Í I20 [�YUNV/X Á" Ü#i
Q������ ðý8�/� S � ý ácU

yz.ÔZG.�.ì38?BAD3�PriRQTSVñ üácU�Ë IK7JL,Ì6SÎPRQTSjUet�Õª7H58.�7�nN.*5MùRp4O,Zz7H587JI2I}AD5GOªfrt\[rtKÁ�yz.Ô?BA�nN.
38?BAD3 ]

P:iRQTSVñ üácUuâ¼P:iRQTSVñ@ácU
]
ËÿÜFi
Q¶á

]
üáuU/S¼Ü#i�Q üá ] ácU

Íãâ_^` æNç ^ a` æ aç sXQ@Fcb üF�UrI27JLed sXQ@Fcb üF�U
sXQ üF+U f

âg^` æNç ^ a` æ aç sXQ@Fcb üF�UrI27JL�d sXQ@Fcb üF�U
sXQ@F+U f � ÁJñ

Z8AMONù<C<587!n:0K9<021<LYõVyzAHZ�ZG;ih#=�0K.�1N38I|O\Z [ AHIKI�tM:0K1<=*.�á/ykAHZjAD5GpB0|3G5@AD5GONùhyz.+ZG.*.'38?BAD3
PriRQTS�UXÍÎZG;rC
ÏHP:iRQTSVñ@ácU�],áó0KZoAÔîB1<0|38.'CdAD56380238027J1 Ñ ËøPRQTSjU/SÝIK7JLwÌjS Á Ò

ë 0K1BAHI2I2ONùXyz.x=�AH1ÿADC<CBI2O 38?<.�AD5GLJ; [ .�1N3F387)0238.e5@AD38.�ZÔS ò Q��k# Á!U�387ÚZ6.�.\38?BAD3
P:i
QTS ò UwËøP
QTS ò UlS�IK7JLwÌ�SªÁJtXïwOmZz7H587JI2I}AD5GO�Ert frtKÁzyz.�nr1<7�y 38?BAD3zPRQTS ò UXÍo�<P
QTSjUet
� ?<.+W�7JIKI27!yo0K1<LÔLJ02nN.*Zo38?<.'AH1BAHIK7JLJ7J;<Zk58.�ZG;<I|3jW�7H5 [ .MAHZG;r5G.�38?<.*7H58.*3802=+.�1N3G587HC4ONt:<;/=?> ¨N�B�j��£ �H�
�T�<�qp  �r = ��£¤�j��¢tsvu ¦R�
�B���R�B��¬M� Ã ³�¾ �B# Álw�Pri
Q�S ò U Í�<P:i
QTSjU À
é ������ê�� ôg02nN.�1�AH14OàCdAD5G380|380K7J1\á/yz.+7HpBZG.e5GnN.'38?BAD3

P:i � S ò ñ�� ò � ðý
��� S � ý á  Í IK0 [�KUNV/X Á" Ü#i � � ��� ðý
��� S � ý}ò � � ò � ðx ��� S � x á  & 
Í IK0 [I UNV/X �

ß ÜFi � � I � ðý8��� S � ý á  Ío�<PriRQTSVñ@ácU Ò




Â�G)zy+�
��	/���.0{0�|}0�|>�
��	,+<���4-��B�/-10�2��~3)���.-
2c��-��<3h	 
����
ô�0|nN.�1$õVö ÷Ôyz.�=MAH1�=@?<7:7JZ6.�á/y�0|38?>PRQTSVñ@ácUzöøPri
Q�S�Uuâ/õ�Z67F38?BAD3Vyz.+?BAMnN.

Pri
Q�S ò U�#øP:im�¶S ò ñ�� ò � ðý8�/� S � ý á� #��<P:i
QTSVñ@ácU�#��<P:i
QTSjUcâ��hõ ÒM:0K1<=*.�õoö ÷Ô0KZ�AD5GpB023G58AD5GO�yz.+Z6.�.'38?BAD3�P:i
QTS ò U�#��<Pri�QTS�U½t
� 7oLJ.*3�38?<.�58.*nN.*5GZG.w0K1<.��:;BAHIK0|3qONù�1<7H3802=�.,38?BAD3XP:i � S ò ñ@á  ËøPri � S ò ñ�� ò � ðý
��� S � ý á  ù

;<ZG021<L���. [#[ A�frt�[rt�ôg02nN.�1àõVö ÷+yz.j=MAH1�=@?<7h7JZG.gá)yo0238?\P:i
QTS ò ñ@ácUwöøP:i
QTS ò U�â\õ
AH1<9x38?<.*1 �<Pri
Q�S�U�#��<Pri�QTSVñ@ácUXÍ^Pri � S ò ñ�� ò � ðý
��� S � ý á  #ÎPrim�¶S ò ñ@á� göÎPri�QTS ò Ucâóõ ÒM:0K1<=*.�õoö ÷Ô0KZ�AD5GpB023G58AD5GO�yz.+Z6.�.'38?BAD3�P:i
QTS ò UzË��<Pri�QTS�U½t L
-/.�=MAH1�1<7�y{=�7 [ CBI2.*38.g38?<.'C<587h7JW�7JWwQÂÁ!UkZ60K1<=�.

PriRQTS�UXÍ IK0 [ò UNV/X Pri
Q�S ò U�
Ë IK0 [ò UNV/X P
QTS ò U� S IK0 [ò UNV/X IK7JL,ÌTS Á� Í P
Q�S�U Ò L

é ������ê ��ê  �pB¬�� v�3#ZG;ihY=*.�Z�387¡ZG?<7�y 38?BAD3YLJ02nN.�1c� öa÷Ú38?<.e58.�.eír0KZ638ZYAÚSVl
0K1NnDAD580}AH1N3�C<587HpdADpB02IK0|3�O [ .�AHZG;r58.�s>y�0|38?>P:i
QTSjU�#ÎPRQTSjUXâ��4t,-/.'yzAH143o387#=@?<7:7JZ6.
õoö ÷'ZG;ihY=�02.�1N38I2OFZ [ AHI2Ir38?BAD3,I20 [ �KUNV/X ð� IK7JL�Q��4Q�"cñ@õ@UGUt#ÎPRQTS�U<â��hùNyo?<.*58.6�4Q�"cñ@õ@U
0KZ�38?<. [ A�ír0 [ AHI�=MAD589<021BAHIK023qO/7JW�AH1ÎQ1"cñ@õ@UqlmZG.eCdAD5@AD380K1<L>ZG.*3�tÚ-/.�=MAH1ÝîB1<9¼A>ZG;rprl
ZG.��h;<.�1<=�.�"Rý�` S!� ZG;<=@?Ý3G?BAD3 ð�Y� IK7JL�Q��4Q�"RýÂñ@õ@U6U+Í PRQTSjUet��¤.*3m� �K� p�.�ZG;<=@?ÝAH1Q�"RýÂñ@õ@UqlmZG.eCdAD5@AD38.�9�Z6.*3Mt
ë 7H5o.�AH=½?e"Rý�yz.�=MAH1�9<.eîB1<.�A�QTC�7JZGZG0|pBI2O�1<7J1:lm0214nDAD580}AH1N3½UwC<587HpdADpB0KI2023qO [ .MAHZG;r5G.� �K� Í Á�4Q�"RýÂñ@õ@U ^� æ��l� � � � Ò

v�1¡7H589<.*5+387�AD5G5G02nN.YAD3+A\Sklm0214nDAD580}AH1N3+C<5G7HpdADpB0KIK0|3qO [ .MAHZG;r58.Ôyz.Y=MAH1¡=*7J1<ZG0K9<.*5�AH1
AH=�=�; [ ;<IKAD380K7J1�C�7J0K1N3�s Q�021\38?<.�yz.MA�nhl¿Z63@AD5V387HC�7JI27JLHOBU,7JW¤38?<. [ .�AHZG;r58.�Z

s �K� Í Á"Rý �K�C� ð^ � ��� QTS � UH� � �Y� Ò
ïwO�58.*CBIKAH=�0K1<LÔÏ�"Rý Ñ p4OFA'ZG;rprl¿ZG.��h;<.�1<=�.Hùr02W�1<.�=*.�ZGZ8AD5GONù4yz.V=MAH1YAHZGZ6; [ .V3G?BAD3ws �K� `sut �¤.*3oyzAH143o387F=*7J1<ZG0K9<.*5�AÔîB1<023G.�CdAD5G3G0238027J1�á>ÍãÏ�è�ð�ñ ÒMÒMÒ ñ8ègò Ñ ZG;<=@?x38?BAD3

QÂÁ!U�9<0KA [ Q�è�ý¶U�� õ�ù?��ÍãÁJñ ÒMÒMÒ ñ�� J AH1<9
Q¿ÌJU\sXQ@��è�ý¿UXÍÎ÷rùBW�7H5���ÍãÁJñ ÒMÒMÒ ñ��dt




���� 
��*)X�
��	,+r���.-��d�/-10�2��43Ú���4-
2u��-��53:	M:0K1<=*. � �Y� 02Z�AH1 Q�"Rý�ñ@õ@UqlmZG.eCdAD5@AD38.�9 ZG.*3#yz.�nr1<7�y 3G?BAD3Y.MAH=@? ZG.*3�F ¡ át¢ �Y��£ ]ÇÍ� �K��� ðx ��� S � x á =*7J143@AH021<Z�AD3 [ 7JZ63'7J1<.FC�7J02143¥¤ Í¦¤ ` ¡c� �K� t � ?h;<Z+7JW,38?<.YZG.e38Z+021� �K� 38?<.*58.YAD58.§�4Q�"Rý�ñ@õ@U�ZG.*3GZ+y�0|38? � �Y� l [ .MAHZG;r58. ð¨ ¢ �K��©zª@£ AH1<9Ú38?<.#58. [ AH0K1<9<.*5+?BA�nN.� �K� l [ .MAHZG;r58.�Ö�.*587<t�v�1\CdAD5G3802=�;<I}AD5�ùByw.+ZG.�.�38?BAD3
IK7JL�Q��4Q�"Rý�ñ@õ@UGUXÍãâ ^` æJç?« � �
¬ � �K� Q@F+U<I27JL � �K� Q@F�U Ò QÂÁ&% Ò ÌJU

v�1x7H589<.e5�387Ô3@A�nN.+I20 [ 0|38Zz0K1$AÔZG.�1<ZG0|pBIK.+yzA�Oàyz.�îríxî<58ZÂ3+Á¥� ß­�k"Rý�AH1<9x3G?<.�1
÷ìË¯®FËÿß âÿÁJtX-/.'=�AH1xyo5G0238.

á ¢ �K�1£ Í°� �K��� ðý
��� S � ý á>Í­±?�A² � x ¢´³{µ·¶�¸ £��¹ ² ¹ �K��� I S � ² � � I � ðý
��� S � ý á  �º � � �uý æK» S � ý á  
yo?<.*58.�¼ãÍ^Ï!÷rñMÁJñ ÒMÒMÒ ñ�®wâªÁ Ñ 
 Ï�½ x ñ¾½ x S¡ÁJñ ÒMÒMÒ ñ¾"Rý4âªÁ Ñ ñNy�0|38?¿½ x Íøß­À �K��� xI Á ù
?BAHZ�=�AD589<0K1BAHI2023qO�AD3 [ 7JZ63�ÌDß t:<;/=?> ¨N�B�j��£ø�H�
���<�ÃÂR� ÄVµ�ÅH®e´ º ®8± ¹½¸ ¾G± ° ÆK®k»B±H¾½¯¶µ�¯�µm³�´ ¹�Å ±H´<Æ!Ç È ®�Êr±HÅH®+¯�Êr±D¯

Ü¿È � � Q Å � Ç U,Ë ÜÉÈ � � Q Å U/S¼ÜÉÈ � � Q Ç U
é ������ê��ìë 7H5 µ�´dÅD±D¾½µ¿±D´B¯ [ .MAHZG;r58.�Z*ù438?<02Zcyz7J;<IK9ìp�.VAH1Ô0 [Y[ .*9<0}AD38.w=*7J1<ZG.��:;<.*1<=�.

7JW!��. [#[ A¡frt\% Q¶AH1<9�Zz7H587JIKIKAD5GOÿfrtÊ%<tKÁ!Uet°Ë�7�yz.*nN.*5�ù�AHI|38?<7J;<LJ? 021 =½?BADC<3G.*5\fóyz.
AHZGZG; [ .�9Ý38?BAD3Ô38?<.\A [ pB0K.�1N3 [ .MAHZG;r58.*ZÔyz.e58.x0214nDAD580}AH1N3MùX38?<0KZìC<587HC�.*5G3qOóykAHZF1<7H3
;<ZG.�9�AD3o38?<02Z�Z638AHLJ.+AH1<9�38?<.'58.*ZG;<I23o58. [ AH021<Zk3658;<.'yo0238?<7J;r3o023�t L
v�1\CdAD5G3G0K=�;<IKAD5Mù<yz.'?BAMnN.'3G?BAD3

â ^` æNç « � � ¬ � �K� Q�F�UrIK7JL � �K� Q@F�U
Ë ^² � x ¢´³Ìµ·¶�¸ £��¹ ² ¹�I �5�K�

ÍÎ
â ^` æYÏ4ÐYÑ}ç «ÃÒ ¬ � �K� Q@F�UrI27JL � �Y� Q@F+U�ÓÔS ^

ý æK» ÍÎ â ^` ælÏ~Ð � ç «ÃÒ ¬ � �K� Q@F�UrI27JL � �Y� Q@F+U ÓÔ
ËÖÕj×^� ��� ÍÎ â ^Ø æNç «´Ò ¬ Q�S � I V x U � � �K� Q�Ù�UrIK7JLdQGQ�S � I V x U � � �K� Q�Ù�UGU ÓÔSÿÌDß IK7JL��

QÂÁ&% Ò ENU




Â�G)zy+�
��	/���.0{0�|}0�|>�
��	,+<���4-��B�/-10�2��~3)���.-
2c��-��<3h	 
���

QTyo?<.*58.ìW�7H5ÛÚXÍgÜ�ßÝSÞ®�38?<.*5G.Ô02ZgAY1BAD38;r5@AHIu=*7H5G58.�Z6C�7J1<9<.�1<=�.Ôp�.*3qyz.�.*1$Ùß¡¡áà¢ I £
AH1<9mFá¡xS � ² áà¢ I £ yo023G?�QTS ² U � � �K� Q1Ù�Uk] Í � �K� QTS � ² Ù�U�Í � �K� Q@F�U�AH1<9mF ÍøS � ² Ù�U ÒM:; [Y[ 021<LÔ3G?<.'021<.��:;BAHI2023802.�Z�Q�Á&%<t ENUw7!nN.e5�®ìÍÎ÷rñ ÒMÒMÒ ñ8ß â Á�yz.+?BAMnN.'p4OÚQÂÁ&%<tÇÌJU

ß^IK7JL�Q��4Q�"Rý�ñ@õ@UGU
Ë �K��� ð^ ² ��� ÍÎ

â ^Ø æNç «´Ò ¬ Q�S ² U � � �Y� Q�Ù�UrI27JLdQGQTS ² U � � �K� Q�Ù�UGU ÓÔ SÿÌDß}â�I27JL�� QÂÁ&% Ò %4U
:<;/=?> ¨N�B�j��£ �H�
���<� �
�#­�®e¯ áÉ° ®�± º ®8± ¹½¸ ¾G± ° ÆK®�»B±D¾e¯�µ�¯¶µ¿³�´ ±H´<Æ)ÆK®e¯ � ð ±D´�Æ � â° ®äãm´�³D¯k´�®@²@® ¹@¹ ±D¾eµ�ÆÇÄ�µ�´BÅD±H¾½µ¶±D´d¯´å'»�¾8³ ° ± ° µ�ÆÇ¯¶Ä º ®8± ¹½¸ ¾8® ¹Hæ ¯TÊ<®*´9çHµ�ÅH®e´ ÷�Ëéè�Ë Á�È ®

Êr±DÅJ®'¯TÊ<±D¯^
å�æJç

×êè � ð~SÎQÂÁVâ�èrU � â ØqQTè�U<I27JLB×Êè � ð~SÎQÂÁVâ�èrU � â ØqQ�è�U
Ëcè�d ^

å�æNç � ð!QTè�U<I27JL � ð!Q�è�U f SÎQÂÁVâÞè:UÛd ^
å�æNç � â Q�è�UrIK7JL � â Q�è�U f Ò

é ������ê��Ô� ?<0KZoW�7JIKI27!yoZo0 [Y[ .�9<0KAD38.�I|OYZG021<=�.¥ëÌì`íërI27JLÌëw0KZV=�7J14nN.½íRt Lîg02n:0K9<0K1<LxQÂÁ&%<tÊ%4Uwp4Oä"Rý¶ßbyw.+LJ.*3V38?BAD3
Á"Rý I27JL�Q@�hQ�"Rý�ñ@õ@UGU
Ë Á"Rý �K�C� ð^ � �/� ÍÎ â Á

ß ^Ø æNç «´Ò ¬ Q�S � U¾� � �K� Q@F�UrIK7JLdQ6QTS � UH� � �K� Q@F�UGUïÓÔðS ÌDß^I27JLT�"Rý
Ë â Á

ß ^` æNç «´Ò ¬ s �K� Q@F+U<I27JL,s �Y� Q@F+U/S ÌDß IK7JL��"Rý
yo?<.*58.'yw.+?BAMnN.';<ZG.*9 M:;rprlmIK. [Y[ AàÁ&%<tKÁJt\%ì58.*C�.MAD38.�9<I|O�W�7H5�38?<.�I}AHZ63oIK021<.HtM:0K1<=*.�yz.ì?BA�nN.ìAHZGZ6; [ .�9)sXQ@��è�ý¶UVÍ ÷rù�IK.*3G3G0K1<L§"RýÐ` S!� QTyo0238?$ß îrí<.�9dU�yz.
?BAMnN.'38?BAD3

â ^` æNç «ÃÒ ¬ s �K� Q@F�UrI27JLÐs �Y� Q@F+UÐ` Ü#i�Q¶á ¢ I £ U Ò
� ?<0KZ [ .MAH1<Zk38?BAD3

P
Q�S�Uuâ���Ë IK0 [�K�1UNV/X Á"Rý IK7JL�Q��4Q�"Rý�ñ@õ@UGU
Ë Á
ß Ü#i�Q¶á ¢ I £ U.S I20 [�Y�1UWV.X ÌDß â I27JL��"Rý

Í Á
ß Ü#i�Q¶á ¢ I £ U Ò




��·y 
��*)X�
��	,+r���.-��d�/-10�2��43Ú���4-
2u��-��53:	�¤.*3G38021<L#ßa` S¥� yz.+?BAMnN.'3G?BAD3

P
QTSjUuâ���Ë I20 [I UNV/X Á
ß ÜFi
Q¶á ¢ I £ U�Í Pri
Q�ácUwËøPri
Q�S�U ÒM:0K1<=*.N��ö ÷F02Z�AD5GpB0|3G5@AD5GO�3G?<0KZ�=*7 [ CBIK.*3G.�ZV3G?<.�C<587h7JWmt L

~4���qñ (��5òÞò¡�r���GóF�d��ôÿ�!�:�m�h���:�u�J�
� ?<.+C<587:7JWuyw.�LJ02nN.+02Zj9<;<.�387�Õª0KZ60K;r58.*yo0K=*Ö�×|Á�Ø¿t � ?<.�7H58. [ Á&%<tKÁàQÂÁ!UkykAHZj7H5802LJ0|l

1BAHIKI|O�9<;<.+387àôg7:7:9 [ AH1Rt � ?<.�7H58. [ Á&%<tKÁ�Q¶ÌJUzykAHZ�ZG;rpBZG.��h;<.�143GI2OxC<5G7!nN.�9�p4O�-óAHI|l
38.*5GZ�t

���:�m�h���:�u�J�ió

·)~õm)Gõ!ö\÷@öÊøGù�ú�û.ö\üïý�þ�ÿ��������	��
����
������������������������������������
��	� ��!"�#
��$�%�����&��')(*+�,!��-�����.���.�/!0��132


��,!"�4�5
��,!0��þ!�~÷76�8ú�ù@ö\÷:9&øGú�;�<>=�
���'
?,@Cþ:
��&'BA¿
�(�'&)



���������
	���
��

����������������� � �!��"$#%�&�'")(+*,�
- *,�.�.#��/�0�21 �3�����2"$(4*5���.�6�/�7*,�2"

8:9<;>=@?BA'CD=FEHG@;JI�K3LMI5N@I0A�C�K>?PO�I�EQ9R?BS,G�TQKJ;UEQ9V;/C0TW9YXZI�C�;>[\K>I&TW]M^_[\K>A�;>I�9`O�I�K>a2EQ9@N
K>I0bBEH;>I0N�LMTQKJc�TW]edf[@N@TWbgGF=ih

jFk�lmj ($n�oYp�qsr\tiuvrwoYx$yPp{zW|�t~}�r\zQq7n�o7r��_te����n���|�������yPp3q7��r~|_oYr~�
� TW9@AJ?BN@I�K+;>=@I6;JKUEQ9@AJ]�TQK>S5EH;>?BTW9@A
� ?��%���W���H�������H��N@I��F9@I0N�Ow��� ��� ����  ��� S,T~N¢¡7�D£_EQ9@N
� ?B?���¤��W���H�¥�)���H��N@I��F9@I0N�Ow��¤ ��� ���§¦ ��� S,T~N¢¡7��h

� ^_TQK¨E�S59@I�S5TW9@?BC©EQ?PNi�6�ªA�;UEQ9@N@A6]�TQK%«�AJI0C0TW9@N@¬�EQ9@N­¤®]�TQK%«Z;>=@?PKJN@¬@h¯�28°;6?BA!I�EQA��
;>T{AJI0I¨;J=FEH;±;>=@I�AJI¨;JK>EQ9@AJ]�TQK>S&EH;>?PTW9@A4C0TWS5S©[\;>IQ£@?mh²IQhv�e¤ª�ª¤��³��h
dfI�C�EQbBb�;J=FEH;M;>=@I¨�e´µ?B9V¶QEHK>?BEQ9`;MG@KJTQO_EHOF?BbB?g;°�&S5I�EQAJ[\KJI0A4]�TQK>S·E3C0TW9V¶VI�¸�LMI�EHc`´¹A�;UEHK

C0TWS,G_EQC�;�AJI�;�º¼» � EQ9@N&A�?BS5?Pb�EHK>bg�V£Q;>=@If¤4´¹?B9V¶HEHK>?�EQ9V;�G@K>TQO_EHOF?PbB?P;°�{S5I�EQAJ[\KJI0A�]�TQK>S½E
C0TW9V¶VI�¸�LMI�EHcw´µA�;UEHK±C0TWS,G_EQC�;+AJI�;¾ºÀ¿���h
ÁRI¾L4EQ9V;4;>T3N@I0AJC�K>?PO�I6;>=@I¾G@KJTQO_EHOF?BbB?g;°�&S5I�EQAJ[\KJI0A�Lf=@?PCU=%EHK>I�O�TQ;>=&¤+´µ?B9V¶QEHK>?BEQ9`;

EQ9@NÂ�e´µ?B9V¶QEHK>?BEQ9`; � ?mh²IQh�;>=@I�?P9`;>I�K>AJI0C�;J?BTW9Ãº¼»&Ä2ºÀ¿���h�ÁRI�9@I0I�NÂTW9@bP�<C0TW9@AJ?BN@I�K
;>=@I � �eÅJ¤¾�°´¹I�KJaWT~N@?BC­S5I0EQAJ[\K>I0A�ÆÇ?B9¥º¼»�ÄÈºÀ¿ � ?Éh²IHhÊ;>=@TWA�I¢G@K>TQO_EHOF?PbB?g;:�ËS5I�EY´
AJ[\K>I�A,?B9V¶HEHK>?�EQ9V;Ì[@9@N@I�K{O�TQ;>=Í�ÎEQ9@N�¤·]�TQKÌLf=@?PCU=�;>=@I�TW9@bP�ÃÏMTQK>I�bMAJI�;>A{ÐÑL±?P;J=
¤6Ò�Ó_��Ò�Ô!ÐÑ�ÕÐ×Ö�Ø�Å>Ù Ú½Û�=FE�¶VI5I0?g;>=@I�KÌÆ � ÐÌ�6��Û�TQK&¡W£�AJ?B9@C0I5;J=@I0AJI�EHK>I5;>=@I
I�¸~;JK>I0S&EQbiS,I�EQAJ[\K>I0A+?B9�º¼»3Ä�ºÀ¿e��h
Ü4Ý
Þißsà�á_â
ã�á_Þ�ä�ågß/æ�ç�â
èDáFæ�àiÝ
Þiá
é<ê$ë@ì3íYîFï¯ð � �eÅJ¤¾��ñJì�ò¹ó`í�ôHõ¹öf÷5ì>øHùDúwòUìDù'øHòUì�ûmë@ì

ü/øVøHò�ñÉý�ì�þ�ìDùJóHú_ì¨÷5ì>øHùDúwòUì©øHî�ô,÷5ì>øYù�úwòUìDù6ùDúsÿVÿ_íHòDû:ì>ô�íYî ø � îFõ�û:ì6ù�ì�û����TQ;>?PC0I5;>=FEH;3;>=@I��!EWEHK�´��$I�O�I0AJaW[@I�S5I�EQAJ[\K>I	�R=FEQA©I09`;�K>TQGF?BI0AÌbBTWa� ­EQ9@N�bPTWa�¦\£
K>I0AZG�I0C�;J?P¶VI0bg�V£M]�TQK&;>=@I%;JKUEQ9@A�]�TQK>S&EH;>?PTW9@A&�®EQ9@NË¤'£+EQ9@N�EQ9V�Â�F9@?P;JI0bP�ÂAJ[\G@G�TQKJ;JI0N
S5I�EQA�[\K>I+EQbPL4E��\A�=FEQA�
0I�KJT¨I09V;JK>TQG`�3L±?P;>=3K>I0AZG�I0C�;³;>T!I0?g;>=@I�K��¢TQK�¤¨h
�+=@I+]�TWbBbPT7L±?B9@a
G_EHKJ;>?BEQbiAJTWbB[\;J?BTW9%?PA±N@[@I¨;>T��©h��FhFd±[@N@TWbPGF=ih��� áFç�Þiá�� ����é������¨Ý �$ç"!$# �"% éÈê$ë@ì íYîFï¯ð � �eÅJ¤���ñJì�òµówí�ôHõµö�÷&ì>øYùDú~ò>ì�Æ'&�ë`õµöDë
ë\øYù¨î�íYîFñ)(7ì�ò>í�ì�îFûmòUí>ÿ�ð+*�&,��ò-�Bû��!ì�õ�ûmë@ì�òf�.íYò+¤/.{õ�ù6û�ëFì!ü/øVøHò�ñÉý�ì�þ�ìDùJóHú_ì¨÷5ì>øHùDúwòUì0�

j@k�l21 �3��r��eo7|i|43¾|53���ne��|�������yPp3q7��r~|_oYr~�
ÁRI!O�I0aW?P9%L±?P;>=�E,]�I�LÇC0TWS,S5I09V;>A0h
� ¡7���!EWEHK�´)��I�O�I0AJaW[@I�S5I0EQAJ[\K>I��<TW9R;>=@I&[@9@?P;©C0?gK>C0bPI&?BA3CU=FEHKUEQC�;>I�K>?6
0I�NÂEQA/;>=@I
TW9@bg��G@K>TQO_EHOF?BbP?P;°�­S5I�EQA�[\K>I©?B9V¶QEHK>?BEQ9`;¨[@9@N@I�K'EQbBbeK>TQ;>EH;>?BTW9@A�TW9¢;>=@I©C0?PK>C�bBIQh


��87




��:9Ê
J�0;=<2>@?@���@<��@>��BA¨	��
C0D��$	ECGFIHe��� H
A�AJD�� <2>
Kª�
�$�">
C0FIHe�@A¨�F� <�HL>
CM­TQK>I0Ts¶VI�K�£�?g;3?BA/;>=@I&TW9@bg�<S5I0EQAJ[\K>I&?B9V¶HEHK>?�EQ9V;3[@9@N@I�K{EQbBb³K>TQ;UEH;>?PTW9@A �ON�
�QPSR�� S5TwN2¡7�D£\Lf=@I�KJI R ?BAfEQ9`��KUEH;>?PTW9FEQbi9w[@S3O�I�K R � TUWV h�  W��^_TQKfØ¢Ú�¡/EQ9@N+XZY\[ U �^] ÅW_fÅUÆ
�vL�I'C�EQ9%L+K>?g;>I�;>=FEH;

` � Xba ¤ Ò�Ó _�� ��� ��� cdfe ¿@g$h7¿ihfj X �^k �
� ¤ Ó �ml �^k �

L±=@I�K>I6¤ lµ��� ���onWp ¿nWp � EQ9@N�AJ?BS,?Bb�EHKJbP�&]�TQK��v��h� ¦V��ÁRI%C�EQ9ÍL±K>?g;>I � ��ÓF� l¹��� ����� lµ� ��ÓwÒ"q � �ir0r0r>� lµ��� ��h�8:]�LMI%c\9@I�L ;>=FEH;&� l
?PA¾C0TW9@A�;UEQ9V; � EQbBS,TWA�;¾I�¶VI�KJ�~L±=@I�K>Is�±;J=@I09�Ow��;J=@I3S&EHKJ;>?P9@aVEQbBI¨;J=@I0TQK>I0S LMI
LMTW[@bPN%=FE�¶VI¨;>=FEH;s X ���GPOR �utwÆ�� bB?PS

Ó$vxw y s ` � X ���xPOR �za � Ò�Ó _��
� bB?PS
Ó$vxw y s ` � X ��� �za � Ò�Ó _M�
� s X ��� �utwÆ

EQ9@N�;>=w[@A±LMI6c~9@T7L�;J=FEH;{��?PA+;J=@I��!EWEHK�´)��I�O�I0AJaW[@I¨S5I�EQAJ[\K>IHh
�^| �~}~?P9@C0I3�e¤¥� ¤���L�I¨=FE�¶VI¨;>=FEH;

¤ l � � � �
��� l ��� ��� � ¤¾�v� l ��� ��� � �e¤�� l ��� �v��� l � ¤ � �L�7� l ��� ��r
8:9�G_EHK�;>?BC0[@bBEHK�£@LMI'C0EQ9�L+K>?P;>I »��2�g¿4jz�¿ � �B»$jz� � »��2��jz�¿ � ��jz� h

ÁRI!O�I0aW?P9%L±?P;>=�;>=@I']�TWbPbBTsLf?P9@a,AJ?PS,GFbBI � OF[\;f]�[@9@NFEQS5I09V;UEQb��/}~[\O\´¹bPI0S5S&E\h� Ý
ã��:!Vá�����������é^�@é��@éÌ� l � ¤ � ����� l ��� �b��íHò/øHï¯÷5íYùDû+øHï�ï � ��¾Þ�ç�ç"��é3Á<I+O�I0aW?B9ÌOw�ÌC0bBEQ?BS5?P9@a!;J=FEH;,` � � l a ¤6Ò"q�_�� ��� �v��� l¹� ¤ � ��h
��T6AJI0I+;>=@?BA
LMI¨TQOFAJI�KJ¶VI6;>=FEH;

` � � l a ¤ Ò"q _�� ��� ��� cd�� ¿ d0� ¿�j � l¹�^k �¤ l �^k �
� cd�� ¿ d0� ¿�j � lµ� ¤ k �¤ l � � k � � Ow� �^| �4EHO�Ts¶VIs�
��� l � ¤ � ���� cd�� ¿ d0� ¿�j ¡

¤�l � � k ����
��� l � ¤ � �




J�0;��/�
��	<����H�H
F�HLF­�ED"�=HL�~���b� C{�
��	EHe��	�A 
����

L±=@I�K>I�LMI�=FEs¶VI�[@AJI0NÃ;>=FEH;©;>=@I�K>I�?BAÌE�OF? XZI0C�;>?BTW9ÈO�I�;°LMI�I09�¡ k �e¤ k �×¤ ��¢ EQ9@N¡¤£Ç�W¤�£ �ª¤ � � � � ¢ ;>T{L+K>?P;JI6;>=FEH;
cdf� ¿ d0� ¿�j ¡

¤�l � � k � � c¥
� ¿ ¥�� ¿"�P»$jz� ¡
¤¦l � £!� �.¡§r

�4=@?BA�G@K>T7¶VI�A³;>=@I4C0bBEQ?BS�hL��T!C0TWS,GFbBI�;>IM;>=@I+G@KJT~TW]_TW]�;>=@I¦}~[\O\´¹bPI0S5S&E¾LMI+9@I0I0N,TW9@bP�
AJ=@TsLÎ;J=FEH;{` � � l a ¤¨Ò@q�_M� ��� ��� � l¹��� ��h¨��T7L�I�¶VI�K�£�AJ?B9@C0I�` � r^a ¤6Ò@q�_M� ��� �±�©[ U ��] ÅW_fÅ
Æ
��� [ U �^] ÅW_fÅUÆ
��?PAfE©G�TWAJ?g;>?P¶VI6TQG�I�K>EH;>TQK4Lf=@?PCD=�?PAfEÌC0TW9V;JKUEQC�;>?PTW9�EQ9@Na6a ` � � l a ¤ Ò@q _��za6a U �'a6a � l ¤Qa U aY�'a6a � l a6a U Å
LMI¨?B9@N@I0I0N%AJI0I¨;J=FEH;�� l ¤ª��` � � l a ¤6Ò"q�_�� ��� �v��� l¹��� ��h ª
8:]�LMI/c\9@I�LÎ;>=FEH;¾¤ÎL4EQA�I�K>aWTwN@?BC/LMI3C0TW[@bPN­9@T7L N@I�N@[@C0I{� l ?PA�C0TW9@A�;UEQ9V;�h{«�9~´

]�TQKJ;>[@9FEH;JI0bP�V£\LMI¨N@TW9E¬ ;+c\9@TsL�;>=@?BAfEQ9@N�EÌbB?P;�;>bBI!S5TQK>I!LMTQKJc�?PA±K>I®­~[@?PKJI0Nih¯,á��©°�â�°�ài°�ç�â�é3Á<I�bPI�;Q± q³² _ N@I�9@TQ;>I�;J=@I¢ùD÷,øHï�ïBìDù�ûMAJ[\O\´µAJ?BaWS5EY´°EQbBaWI�O@KUE¢]�TQK
L±=@?BCU=­� l ��� ��?BAfS,I�EQAJ[\KUEHOFbPIQh
8:9�;>=@I3C0TW[\K>AJIÌTW]�;>=@I/G@K>TwTW]³LMI3A�=FEQbBbeI0AZ;UEHOFbB?PAJ=¢;J=FEH;´± qµ² � Ò@q _ � Lf=@?PCU=i£�Ow�;>=@I¨N@I��F9@?P;>?PTW9%TW]L± q £FL±?BbPbi?BS,GFbg�&;>=FEH;¾� lÉ��� �4?PA±C0TW9@AZ;UEQ9`;U��h}~?BS,?Bb�EHKJbP�V£MLMI¢C�EQ9 ?P9`;JKJT~N@[@C0I­;>=@I¢AJ[\O\´¹AJ?PaWS&EY´°EQbPaWI�O@KUEQA�± q¶² ± U ² r0r0r ²± Ó·² r0r0r ² _ÎL±=@I�K>I¸± Ó ?BA¨;J=@I5AJS&EQbPbBI0A�;¨AJ[\OÃAJ?PaWS&EY´°EQbPaWI�O@KUE�]�TQK/Lf=@?PCU=ÈEQbBb³TW];>=@I¨]�[@9@C�;>?BTW9@A¾� lµ��� ��£ � � U � l¹��� ��£Er0r0ri£ � ��Ó@� lµ��� �4EHK>I6S5I�EQAJ[\K>EHOFbBIQh� Ý
ã��:!Vá�����������é^�@é6¹�é»º�íYòÌì>ø`öDë©Ø2ÚÇ¡³&�ì'ë\ø�¼Qì¨ûmë\øHû
� EV����Ò"qW± Ó³² ± Ó$wLq-½� O���¤6Ò"qW± Ó �¾± Ó ��¾Þ�ç�ç"��é
� EV��8:]�LMI'L+K>?P;JI � ��Ó$wLqD� l¹��� ��� � ��ÓF� l¹� � � �
�Y� lµ��� �4;>=@I09i£iA�?B9@C0I/O`��=V�~G�TQ;>=@I0AJ?PA
��Ó,EQ9@N5� l EHK>I/± Ó ´µS5I�EQAJ[\KUEHOFbPIQ£V;>=@I+KJ?BaW=V;�=FEQ9@N5A�?BN@If?PA�S5I�EQAJ[\KUEHOFbPI+L±?P;J=K>I�A�G�I0C�;f;>T5�MÒ@qW± Ó h� O��\}~?P9@C0I3� l¹� ¤ � �³��� l¹��� ��LMI'EQbBAJT{AJI0I¨;J=FEH;

� � Ó � l � ¤ � ����� l � ¤ � �"�7� l � ��¤ � �Er0r0r�� l � � Ó~Ò@q ¤ � �
��� l ��� �"�7� l � � � �ir0r0r�� l � � Ó~Ò@q � �
� � � Ó � l ��� ��r

ÏM[\;+;>=@I6KJ?BaW=V;f=FEQ9@N�A�?BN@I'?PA¦± Ó ´¹S5I�EQA�[\KUEHOFbBI!Ow��=V�~G�TQ;J=@I0AJ?BA�h ª




��8¿Ç
J�0;=<2>@?@���@<��@>��BA¨	��
C0D��$	ECGFIHe��� H
A�AJD�� <2>
Kª�
�$�">
C0FIHe�@A¨�F� <�HL>
C¯,á��©°�â�°�ài°�ç�â�é3Á<I'L±KJ?P;>Ix± �ÁÀ�yÓ � q ± Ó h��4=@I©EHO�Ts¶VI/bPI0S5S&EÌaW[FEHKUEQ9`;JI0I0Af;>=FEH;¤ Ò"q ± ��± EQ9@N­� Ò@q ± ² ±&h
ÁRIv9@T7LÃS5Ts¶VIvTW9¨;>TfI09V;JK>TQG`�/C�TW9@AJ?BN@I�K>EH;>?BTW9@A0h"��I�;�Â%�Á¡©Ã Û\Å qÄÆÅ ÅzÃ qÄ Å UÄ$Å Å0r6rPÅzÃ�ÇÄ Å�¡ Å ¢N@I09@TQ;>I6;>=@I¨G_EHK�;>?P;>?PTW9�?P9`;JT,?B9V;>I�K�¶QEQbPA±TW]ebPI09@aQ;>=�TW9@I'AJ? ¸\;>=ih

� Ý
ã��:!Vá������È����é^�@éÊÉiéRê$ë@ì�òUìÈìuËWõ�ù�û�ù2ø�ù�ì:Ì�úFì�î�öUì	Í Ó � PJÎ ùDú_öDë�û�ë@øHû{ûmë@ì
ÿFøHò�ûmõ�ûmõµíHî@ù

À�Ï hÐ � Ñ � Ò Ð Â%�'Ò�Ó�Û\Å ¡Ô �7  Ï h�Õ Å�Ó ¡Ô �7  Ï h Å  Ô �7  Ï h�Õ Å0r0r0r�Å�Ó Ô �7  Ï h�Ö ¡Ô �7  Ï h Å�¡ Õ"× øHî�ô
À ÓÐ � Ñ ¤ Ò Ð Â%�'Ò�Ó�Û\Å ¡Ô �s¦ Ó Õ Å�Ó ¡Ô �s¦ Ó Å  Ô �s¦ Ó Õ Å0r0r0r�Å�Ó Ô �s¦ Ó Ö ¡Ô �s¦ Ó Å�¡ Õ@×

ë\ø�¼Wì�û�ëFì3ÿ�ò>íUÿ_ì�òDûÉð<û�ë@øHû©ì®¼Qì�òDð�ì�ïBì�÷5ì�îFû{íØ��ì�õ�û�ëFì�ò'ÿFøHò�ûmõ�ûmõµíHî�õ�ù�öUíHîFû¹øQõ�î�ì>ô2õ�î§øHû
÷5í7ù�û4�síYúwò©ì�ïBì�÷5ì�îFû�ùÌíØ�6ûmë@ìÌíHû�ë@ì�ò�ÿFøHò�ûmõ�ûmõµíHî���¾Þ�ç�ç"��é©^_TQK/I0EQCD=RØªÚ·¡,LMI5CU=@TwTWAJI,;>=@IÌ¶QEQbP[@I0AGÍ Ó Ú·¡5A�[@CD=R;>=FEH;/¦QÓ~Ò@q»Ù  Ï h Ù�¦QÓih´�4=@I©bBI09@aQ;J=@A�TW]�;J=@IÌ?P9`;JI�KJ¶HEQbBA�]�TQK!I�EQCU=­G_EHKJ;>?P;J?BTW9­EHK>I qÄ-Ú�U8Û h EQ9@N qÄ-Ú Ü hEQ9@N�;>=w[@AM;>=@I�?PK4KUEH;>?PTWA4EHK>I¾O�TW[@9@N@I0N�EHO�Ts¶VI!EQ9@N�O�I0bBTsL§O`��¦{EQ9@N qÜ £\KJI0A�G�I�C�;>?P¶VI�bP�Vh�4=@?BA+?BAfI�9@TW[@aW=%;>T,C�TWS,GFbBI�;JI!;J=@I¨G@K>TwTW]¹h ª
8:9¨L±=FEH;�]�TWbPbBTsLfA$LMI�A�=FEQbBbVS&EHcVI�]�K>I-­w[@I09`;e[@AJI�TW]`;>=@IvO_EQAJ?PC�?PN@I09`;J?P;°�6]�TQKeI09V;JK>TQG`���Ý �ßÞ À³à¨a á
�v�¾Ý �ßÞ a á�À�à�� P Ý � à¨a á$�Dh
dfI�C�EQbBbi;>=FEH;+;>=@I�ì�îFûmòUí>ÿ�õµì�ùvTW]�;>=@I!;JKUEQ9@AJ]�TQKJS&EH;>?BTW9@A±EHK>I6aW?P¶VI09�Ow�

â � ¤¾�M�¯� bB?PS
Ó$vxw y ¡Ø Ý � À Ó~Ò@qÐ �EÑ ¤ Ò Ð Â
�

EQ9@N â � �v�M�¯� bB?PSã vxw y ¡ä Ý � À ã Ò@qÐ � Ñ � Ò Ð Â$��r�4=@I±]�TWbPbBTsLf?P9@a¨AJ[\O\´µbBI0S,S&E6A�=@T7L±A�AJ?PS5?BbBEHK�bB?PS5?P;JA�?B9V¶VTWbP¶\?P9@a6;J=@I±AJ?PaWS&EY´°EQbPaWI�O@KUE{±&h
� Ý
ã��:åvá������æ����é��@éÊç
é<ê$ë@ì���íYï�ïBíf&³õ�î~ó�ï¯õ�÷©õ�ûmù�ìuËWõ�ùDû6øHî�ô­øHòUì�ìWÌ0ú@øHïvû°í�û�ëFì�ì�îFñ

ûÉò>í>ÿ�õ¹ìDù-è â � ¤¾�³� bP?BS
Ó$vxw y ¡Ø Ý � À ÓwÒ"qÐ �EÑ ¤ Ò Ð Âéa ±Ì�

øHî�ô â � �v��� bB?PS
Ó$v�w�y ¡Í Ó Ý � À Ï h Ò"qÐ �EÑ � Ò Ð Âéa ±Ì�8r




J�0;��/�
��	<����H�H
F�HLF­�ED"�=HL�~���b� C{�
��	EHe��	�A 
��®ê�¾Þ�ç�ç"��é3Á<I�O�I0aW?P9ÌL±?P;>=©EQ9{EHK>aW[@S5I�9`;eL±=@?BCU=Ì?BAeO�TQKJK>TsLMI0NÌ]�K>TWS ;>=@IMA�;>EQ9@NFEHK>N
I09V;JK>TQG`�%?PN@I09V;>?P;>?PI0A0h�ÁRI'A�I0I¨;>=FEH;±]�TQKfEQ9`��Ø�Å>Ù Ú¥ÛÌL�I¨=FE�¶VI¨;>=FEH;Ý � À Ó$w�Ô�Ò@qÐ � Ñ ¤ Ò Ð Â,a ±Ì�

��Ý � À Ó~Ò"qÐ �EÑ ¤ Ò Ð Âéa ±Ì� P Ý � À Ó$w�Ô�Ò"qÐ � Ó ¤ Ò Ð Âéa ±BÀìëØÀ Ó~Ò@qÐ � Ñ ¤ Ò Ð ÂEís�ÙîÝ � À Ó~Ò"qÐ �EÑ ¤ Ò Ð Âéa ±Ì� P Ý � À Ó$w�Ô�Ò"qÐ � Ó ¤ Ò Ð Âéa ±Ì�
��Ý � À Ó~Ò"qÐ �EÑ ¤ Ò Ð Âéa ±Ì� P Ý � À Ô�Ò"qÐ �EÑ ¤ Ò Ð Âéa ±Ì�

� L±=@I�K>I{]�TQK';>=@I5bBEQA�;¨I-­~[FEQbP?P;°�­LMI,[@AJI{;>=FEH;¨¤ Ò@q ± �'±Ì�Dh¸�4=w[@A'O`�2AJ[\O_EQN@N@?P;>?g¶w´
?P;°��;>=@I�bB?PS5?P; â � ¤Qa ±Ì���¯�)bP?BS Ó§vxw y qÓ Ý � À ÓwÒ"qÐ �EÑ ¤ Ò Ð Âéa ±Ì�ÌI�¸\?BA�;>A�hÇÏM��;>=@I�O_EQAJ?BCI-­w[FEQbB?P;J?BI0A+]�TQKfI�9`;JKJTQGw��LMI'A�I0I¨;>=FEH;Ý � À�Ï h Ò"qÐ �EÑ � Ò Ð Âéa ±Ì� Ö Ý � À Ó~Ò@qÐ �EÑ ¤ Ò Ð Âéa ±Ì�
�¾Ý ë¤ë À Ï hÐ �EÑ � Ò Ð Â í À ë À ÓwÒ"qÐ �EÑ ¤ Ò Ð Â í a ± í P Ý ë À Ï hÐ �EÑ � Ò Ð Âéa ë À Ó~Ò@qÐ �EÑ ¤ Ò Ð Â í À	± íÖ ÝÈë¤ë�À Ï hÐ �EÑ � Ò Ð Â íbÀOë�À Ó~Ò"qÐ �EÑ ¤ Ò Ð Â íïa ±Gí Ö Ýðë�À Ó~Ò@qÐ �EÑ ¤ Ò Ð Â,afë)À Ï hÐ �EÑ � Ò Ð ÂEíbÀ�±Gí

EQ9@N�AJTÌLMI'C0EQ9%?BN@I�9`;>?P]���;J=@I¨bP?BS5?g;+EQAâ � ¤Qa ±Ì��� bB?PS
Ó$vxw y ¡Ø Ý � À Ó~Ò@qÐ �EÑ ¤ Ò Ð Âéa ±Ì�
� bB?PS
Ó$vxw y ¡Ø�ñ Ýðë�À Ó~Ò UÐ �EÑ ¤ Ò Ð Â,a ±Gí P Ý ñ ¤ Ò � ÓwÒ"q � Âéa ±BÀOë�À ÓwÒ UÐ �EÑ ¤ Ò Ð Â í0òiò
� â � ¤��

AJ?P9@C0I â � ¤¾�³� bB?BS
Ó$vxw y ¡Ø ë)Ý � À Ó~Ò UÐ �EÑ ¤ Ò Ð Â
�uí

EQ9@N Ý ñ ¤ Ò � Ó~Ò@q � Âéa ±óÀ ë À Ó~Ò UÐ � Ñ ¤ Ò Ð Â í0ò ÙîÝ ñ ¤ Ò � Ó~Ò@q � Â,a ± ò ��Ý � Â,a ±Ì�,ô PµÎ r
Ï��­AJ[\OFbBI�S5S&E�¡zõ~hB¡Wh²¦�LMIÌ=FE�¶VIÌ;>=FEH;6;>=@I©�F9FEQb�I�¸\G@K>I�AJAJ?BTW9<EHO�Ts¶VI{?PA!O�TW[@9@N@I0N

� ?P9@N@I�G�I09@N@I�9`;>bg��TW]�Ø$�+EQ9@N�;>=w[@A±LMI¨=FE�¶VI¨;J=FEH;±;>=@I6]�TWbBbPT7L±?B9@a{bB?PS5?P;4I�¸\?BA�;JAâ � �{a ±Ì���¯� bB?PS
Ó$vxw y ¡Ø Ý � À Ï h Ò"qÐ �EÑ ¤ Ò Ð Âéa ±Ì��rM­TQK>I0Ts¶VI�K�£@;>=@?PA¾EHK>aW[@S5I�9`;±aW?P¶VI0A4;>=FEH; â � ¤�a ±Ì���oö ÷Wø Üö ÷Wø U â � ��a ±Ì��hù OFAJI�KJ¶VI©;>=FEH;6?B]�LMI©K>I�GFb�EQC�I�±·O`�¢;J=@I©;�K>?P¶~?�EQbeAJ?PaWS&EY´°EQbPaWI�O@KUE,;>=@I�92;>=@IÌA>EQS5I

EHK>aW[@S5I�9`;{aW?P¶VI0A©;>=FEH; â � ¤��{� öú÷Wø Üöú÷Wø U â � �³��h � TWS,G_EHK>?P9@a¢;J=@I0AJI%?PN@I09V;>?P;>?PI0A{L�I�AJI�I;>=FEH; â � �v��� â � �{a ±Ì��h ª
ÁRI59@TsL·EHG@GFbg�¶}~[\O\´µbBI0S5S5E ¡zõ~hB¡Wh | ;>T�AJ=@TsL½;>=FEH;x± ² À yÐ � q � Ò Ð Â�£�L±=@?BCU=È?BAI0AJA�I09`;J?�EQbBbg��;>=@I'I09@N%TW]�;>=@I6G@K>T~TW]¹h




��8û®
J�0;5<2>@?@���@<��@>��BA¨	��
C0D��$	EC�FüHe�Í� H
A�AJD�� <2>
Kª�
�$�">
C0FIHe�@A¨�F� <�HL>
C� Ý
ã��:!Vá�����������é^�@é6��é�Ý � ±\a8À�yÐ � q ��Ò"qu_M�³�§Ûür�¾Þ�ç�ç"��éÌÏ��&;>=@I6O_EQAJ?BC¨I-­~[FEQbP?P;°��]�TQK±I09`;�K>TQGw��LMI¨=FEs¶VI!;>=FEH;Ý � ±\a8À yÐ � q � Ò Ð Â
����Ý � Â�À�±\a�À yÐ � q � Ò Ð à�� Ö Ý � ÂéaWÀ yÐ � q � Ò Ð Â�À	±Ì�
��Ý � Âéa:À yÐ � q � Ò@q à�� Ö Ý � Âéa8À yÐ � q � Ò Ð Â»À³±Ì�
� â � �³� Ö Ý � Âéa:À yÐ � q � Ò Ð Â�À	±Ì� � ¡zõ�rB¡7�

� L±=@I�K>I!LMI'=FE�¶VI6[@AJI0N%;>=FEH;/Ý � Â�Àý±\a8À�yÐ � q �MÒ Ð à��³��Ý � ÂéaWÀ=yÐ � q ��Ò Ð à��v� â � �³�J��h
ÁRI¨9@I�¸\;±TQOFAJI�KJ¶VI6;>=FEH;Ý � À Ó~Ò@qÐ �EÑ � Ò Ð Âéa ±Ì�

��Ý � Â,a8À Ó~Ò@qÐ � q � Ò Ð Â�À	±Ì� P Ý � À Ó~Ò@qÐ � q � Ò Ð Â,a ±Ì�ÙîÝ � Â,a8À Ó~Ò@qÐ � q � Ò Ð Â�À	±Ì� P Ý � À Ó~Ò UÐ �EÑ � Ò Ð Â,a ±Ì�r0r0rÙîÝ � Â,a8À Ó~Ò@qÐ � q � Ò Ð Â�À	±Ì� P Ý � ÂéaWÀ Ó~Ò UÐ � q � Ò Ð ÂQÀ	±Ì� P r0r0r P Ý � Â,a ±Ì�
� �4=@?BA±EHK>aW[@S5I09V;+?BA+E©S5T~N@?g�FC�EH;>?BTW9�TW]$;>=@I¨AZ;UEQ9@NFEHK>N%I�9`;JKJTQGw��G@K>TwTW]�;>=FEH; â � �v�³�Ý � Âéa:À=yÐ � q ��Ò Ð Â$��h �Q�4=`[@Af]�K>TWSÕ;>=@I6N@I��F9@?P;>?PTW9�TW] â � ��a ±Ì��LMI'=FE�¶VI!;>=FEH;â � ��a ±Ì���¯� bP?BS

Ó§vxw y ¡Ø Ý � À Ó~Ò@qÐ � Ñ � Ò Ð Âéa ±Ì�
� bB?PS
Ó$vxw y ¡Ø Ý � ÂéaWÀ Ó~Ò"qÐ � q � Ò Ð Â»À³±Ì� P bB?BS

Ó$vxw y ¡Ø Ý � À Ó~Ò"qÐ � q � Ò Ð Âéa ±Ì�
��Ý � Âéa:À yÐ � q � Ò Ð Â$��r � ¡zõ�r¯ W�

� TWS,G_EHK>?B9@a � ¡zõ~hP¡7�4EQ9@N � ¡zõ~h¯ W�vLMI¨AJI0I6;>=FEH;
ÛQÙîÝ � Â,a8À yÐ � q � Ò Ð Â$�,Ù â � ¤¾� Ö â � ¤Qa ±Ì���§Ûür ª

��T!�F9@?BAJ={TÆþ�;>=@I+G@KJT~TW]�TW]��+=@I�TQK>I0S�¡zõ~hB¡MLMIf9@I�I0N5TW9@bP�3KJI0C�EQbBb\;J=FEH;,Ý � ±\a�À yÐ � q� Ò Ð Â$���§Û{?PS,GFbB?PI0AM;>=FEH;�± ² À yÐ � q � Ò Ð ÂehdfI�G�I�EH;>?P9@a�;>=@I�EHK>aW[@S5I09V;3Lf?g;>=Â�ÇK>I�GFbBEQC0I0NÃOw�Ã� ã ]�TQK ä �¼¡WÅD ~Å0r0r0r6LMI�AJI�I
;>=FEH;�± ² Ä yÓ � Ñ � Ò�Ó _fh�8:9�G_EHKJ;>?PC0[@b�EHK�£@;>=@?PA¾AJ=@TsLfA±;>=FEH; � � Ó � l �^k �4?PAfC0TW9@A�;>EQ9`;�]�TQKk Y�¡¤£»a ��Ó � �Ç��Óü£ ¢�� EQbPS5TWA�;4I�¶VI�K��~L±=@I�K>Is��h
ÁRI¨TQOFAJI�KJ¶VI';J=FEH;¾AJ?P9@C0I â � �v�ïÿªÛ � I-­w[@?P¶HEQbBI09V;>bP� â � ¤¾�/ÿªÛV��£@;>=@I�K>I/S©[@A�;±O�I'E

AJI�;¨TW]vG�TWAJ?P;J?P¶VI©S5I�EQAJ[\KJI{TW9­Lf=@?PCU=È�ª=FEQA!;:L�T�G@K>I�´µ?BS&EQaWI�A � TQ;>=@I�KJL±?BAJI,�ªLMTW[@bPN
O�I©?P9`¶VI�K�;>?POFbPI©EQbBS5TWA�;¾I�¶VI�KJ�wLf=@I�KJI,EQ9@N­;>=@I09¢=FEs¶VI©I09V;JK>TQG`�Z
0I�KJT`��hJM­TQK>I�T7¶VI�K!LMI
C0bBEQ?BS ;J=FEH;3;>=@I&AJI�;3L±?P;>=R;°LMT2�§G@K>I�´¹?PS&EQaWI0A3?PA3?B9V¶QEHK>?BEQ9`;©[@9@N@I�K5�ÊEQ9@NR¤'h­Ï��
ì�ò¹ó`í�ôHõµö�õ�ûmð¾TW] � �eÅJ¤¾�MLMI6AJI0I6;>=FEH;fEQbBS5TWA�;±EQbPb�G�TW?B9V;>A±=FEs¶VI!;°LMT,G@K>I�´µ?BS&EQaWI�A0h�4=@?BA+AJ[��5C0I�Af;>T5EHG@GFbg��;>=@I'EHKJaW[@S5I09V;f?P9%C0TWS5S,I09`; � ¦V�Dh ª




��0; 7©� H
A�A¨	4>��@CÌ�@>"�¥��	4F@	��$	�>e�i	iC 
����

jFk�l�� - |��R�<r~t�q7p{�_te�ÍoYr©3¹r~o7r\tezWr~p�4=@I'TQK>?PaW?B9FEQbiG@K>T~TW]�TW]edf[@N@TWbgGF=�=FEQN�E{A��~S3O�TWbB?PC¨]�TQKJSÌ[@bBEH;>?BTW9 Ã²  Å hé�4=@I¨G@K>TwTW]LMI¨aW?P¶VI!=@I�K>I/?PAfE©¶VI�K>AJ?PTW9%N@[@I6;>T���EHKJK�� Ã ¡ Å h
�&r�3¹rwoYr~tezWr\p


�;	� ;J��

������������������� �"!#����$#%���&�� �"!#')(+*,%-�.��%�/0*��D	1��2�3"46507i�98;:<3�����������3"7-:<:<4�5>=62�?@3�A�B�86:1�C
���DE5>7�FC"�6GIHJ3�?�5>K+GL3�=NM	OQPR
�7�BQ5S3T=6?VU AG;��W3�X0X>507�3�B�BY
�=�4[Zï;EC"7�8+G\5>46B��]:^4$;S_`�$�"; Db; �I;a�i�b
TG#c6�Q5>462�:T�

<���8¿6��H�H�;w
�ê8ê^PÉ
uû87z;�¤;@�é;@�	K�4;3TXSH+8��Id4�[����$ed57e�.��f
�����g���+'ihj*`��k��;��*-kl���J$m*���'���n�oJp���	���2�3"4$;��98$;q
�=64¸�r�;=6
TG�;C"�;?Ø;�s;tuU�
<����v�_`�Æ7����^P 9�v�¿¤;



���������
	���
��
��������������� ���! "�#���$�&%' "�

( %*) +-,.�&�/�&�$�&)0�213+ �"45�!67�$�&�

8:9<;>=@?BADCE=GF2H@;>IKJ7LMI0AN=GFPOQOMH@J>IRANI�9S;$F'TUFPV7WYX@A7F2H@HGOB?QCZF2;>?BWY9<WYT[IRJ>\YW^]@?QC�;>=@I�WPJN_
;>W59`X@V"a�IRJ";N=@I�WPJN_Sb0cd=@ID;>=@I�WPJ>I�VeLMI$AN=GFPOBO.H@J>WgfSIh?BA"FP9i?QV7H@JNWjfSI�V7I�9`;!WY9lkmFP9
]@IRJonpFPIKJ>]@I�9rqsAt;N=@I�WPJ>I�V uvcd=@I�WPJNI�VxwybQzj{|WPJ>?Q\Y?B9GFPOQO}_0H@JNWjfSI�]*a`_�~y��I�V7IRJ>I�]@?vbocd=@I
H@J>W^WYT�LMI�\Y?BfSI�?QAd]@X@I�;>WD��X�J>A�;>I�9Sa�IRJ>\@b

�y�
��� +
�S���l�y�j�����:1B���j���y�����y� �����G���U�j���l�^�j���0�-�j�����j���Z�Z�U�����
c�W�A�;EF2;>I&;>=@I�;>=@I�WPJ>I�V�LMI&a�I�\Y?B9#L[?B;>=0;>=@I�T3WYOBOQWgL�?B9@\7]@IR�G9@?};>?QWY9rb
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨"nlI�A>FZ_�;>=GF2;�FDANIR;�WYT�?B9`;>IR\YIRJ>A«ª ¬®­®=GFPAd¯�°j±K²U³v²�´Pµ�¶`µK·@±K²U³v¸t?QT

¹ u}ªº{m»½¼¾OB?QV¿ANX�H
À|Á�Â
Ã

z
w2ÄÆÅ¾z�Ç F2J>]�ÈSÉdÄËÊ®Ì�Ê®Ä »«Ì�Í7ªÏÎ!Ð¿Ñ�Ò

uÓc|=@?QAdÔyXGFP9S;>?B;Õ_0?QAdCZFPOBOQI�]0;>=@I*ÖØ×g¯S¯�µKÙÕÚ$¶`µK·@±K²U³v¸&WYT�ª/bÛ{
c|=@I�T3WYOBOQWgL�?B9@\�JNI�ANX@OB;[\YI�9@IRJ>FPOQ?Q�RI�Ad;N=@I�J>IRANX@OB;[WYT¤k�FP90]@IRJ[niFPIRJ>]@I�95?B9�CE=GF2H@;>IKJ

wyb
Ü!Ý  G§�Þr GßÆàYár¨�à'âNã�äY Gßt GÞr �å¤¢væg¨7ç3è-ª ¬é­ëê�ì�±�¯�°j±K²U³v²�´Pµ!¶`µK·@±í²�³v¸î³vê@µK·�èg°�Ù!ì2ï3ï

ðòñ z*³�êGµKÙ>µhµ�óY²U±í³�±Dì2·<ìPÙí²U³vê`ôhµK³Ó²öõt¯�ÙE°>÷2ÙEµí±E±í²ö°2·p°:è"ïQµK·�÷2³�ê ð ²U·7ª ÖÕ²Óø�µZøtù ð�ñ zPú
û�ü�ýEþ Í#­�ú þîÿ¼ºÑ5±í×�õíê�³vê�ì2³ ü Å�� þ Í7ªÏú��-¼ºÑ ý ÒZÒZÒ ýRð É z�ÚYø�" Gß��¤Þ��	�S¨

uv?¦{�8Õ;�?QA�C�OQI�F2JDT¦JNWYV ;N=@I�]@IR�G9@?};>?QWY9<WYT ¹ ;>=GF2;�?Q9p;>=@I0A�H�IRC�?¦FPO|CZFPANIîª ¼ ­
LMI�=GFZfSI$;>=GF2; ¹ uv­M{�¼ zYb�
òWPJ>I�WgfSIRJ
�.?QTMLMI�C�WY9@A�?Q]@IRJ7F5�G9@?B;>I$H�F2JN;>?};>?QWY9
WYT.;>=@I7?B9`;>IR\YIRJ>A!­¾¼Ïª����iÒZÒZÒvª���;>=@IR9lANX�H ��������� ¹ uvÄ��Ø{ ñ �� ��FP9@] ;>=`X@AF2;�OBIZFPA�;�WY9@IòWYT�;N=@I�IROQI�VhIR9`;>A$?B9é;N=@?QA$H�F2JN;>?};>?QWY9®=GFPA$H�WYA�?B;>?}fSI*]@I�9@AN?B;Õ_Sb
c|=^X@Amk�FP9$]@IRJMnpFPIKJ>]@I�9rqsAm;N=@I�WPJ>I�V C�FP9ha�IoC�WY9@AN?B]@IRJ>I�]0FPA|F�C�WPJNWYOQO¦F2J�_D;>W
~y��IRVhIRJ>I�]@?vqsA|;>=@I�WPJ>IRV5b

uv?Q?¦{0� ?B9@?B;>I5A�IR;>A�WPa^fy?QWYX@ANO}_ =GFZfSI*]@I�9@AN?};:_¿�RIRJ>W@b c|=@I�A�IR;�WYT&Wy]@] uvWPJ�IRfSI�9�{
9`X@V"a�IRJ>A[=GFPA�]@I�9@A�?B;Õ_ �� bu�?Q?Q?¦{�c|=@I"H@J>?QVhI!9^X@V"a�IKJ>A&=GFgfSIî��IRJNW�]@I�9@A�?B;Õ_ uv?vbsIPb ¹ uÕÈZH@J>?QVhIRAKÎ�{|¼�ÑS{tFP9@]'A�W
~y��IRVhIRJ>I�]@?vqsAh;>=@IRWPJ>I�V ]@W^I�A$9@WP;�F2H@HGOB_Sb�8:;h?QA�FP9¿WPH�I�9®H@J>WPaGOBI�V FPAh;>W
L[=@IR;>=@IRJ[;>=@I!CRWY9@C�OQX@AN?BWY95=@WYOQ]@AdT3WPJ�;N=@?QAdANIR;Zb


��j





���� 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
( ���v�R�g���2���Y�43��Y���i�l����� � c|=@I�F2a�WjfSIMJ>I�A�X@OB;.L|FPA©C�WY9-5�I�CR;>X�JNI�]ha^_76.J>]�8WYA«FP9@]

c�X�JEFP9*?B9iz:9<;<=�b|��WPJ[;>=@I�A�H�I�C�?¦FPO�CZFPANI"WYT ð ¼>;7;>=@I"F2a�WgfSI!;>=@IRWPJ>I�V LMFPA�H@J>WgfSI�]
a`_�?[WP;>= ?B9 z:9A@Ywybîc|=@I7A�H�I�C�?QFPO.C�FPANI ð ¼CB0L|FPA&;>=@I�9'H@J>WjfSIR] a^_ ~y��IRVhIRJ>I�]@?©?B9
z:9<=<9"a�I�T3WPJ>I�H@J>Wjfy?Q9@\�;>=@I�\YIR9@IRJEFPO
;>=@I�WPJ>I�V�?B9lz:9AD<@yb
8:9 z:9AD<Dî��X�J>A�;>I�9Sa�IRJ>\7\SFgfSI�FP9*FPOB;NIRJ>9GF2;>?}fSI&H@JNWyWYT�X@A�?Q9@\hIRJN\YWy]@?QC&;>=@I�WPJ�_Sb

���r�FE ( �®�y�j���
�-���#�-�j�r�4Gt�HG�+
�S���l�y�j�����:1B���j���y�����y�
c|=@IJISIR_�;>W�;>=@I�IRJ>\YWy]@?BC«;>=@IRWPJN_�H@JNWyWYT�WYT�~y��IRVhIRJ>I�]@?vqsA¤;>=@I�WPJ>I�V ?QA¤;>=@ImT3WYOQOBWjL[?Q9@\

VîX@OB;>?LKØ]@?BVhI�9@AN?BWY9GFPO�fSIRJ>AN?BWY95WYT�;N=@INM WY?Q9@C�F2JPOI�JNI�C�X�JNJ>IR9@C�I�;>=@I�WPJ>IRV5b
Ü!Ý  G§�Þr Gß àYár¨RQ�¨TS�µK³�Uº»�u�V ýXW {.Y u�V ýXW {NZKµ�ìDô$µ>ì�±í×yÙNìAZ�ïQµ�³vÙ>ì2·@±UèZ°2Ùíô7ì2³Ó²ö°�·

ì2·�¶�ïQµK³H[�ZKµtì\UN]Õ²�·G´2ì2ÙK²Óì2·G³@¯�Ù>°<ZíìAZR²Uï½²U³Ó¸�ô$µ>ì�±í×yÙ>µZø_^�°�ÙoìP·G¸\` Í Wba ²U³�êc[©ud`�{mÐ¿Ñ
ì2·�¶ ðhñ z0³vê@µKÙEµîµ�óY²U±í³�±dÌ ñ z�±í×�õíê#³�ê�ìP³[�ef`hgiU#jHkl`mgnUoj � kl`mgòÒZÒZÒ
gpU#j � kl`cq�Ð¿Ñ�Ò udrts!{
uî§�¥v��¥r¢3§�£.¨"niI0CZFP9 A>FZ_p;>=GF2;î;>=@I0ANIR;w` A>F2;>?BA��GI�Aî;>=@I'ô�×^ï½³Ó²s¯�ïQµ5Ù>µEõK×yÙíÙEµK·�õEµ

¯�ÙE°>¯�µKÙK³v¸ L�=@I�9�;>=@I7CRWY9@]@?B;>?BWY9®udrxs�{�=@WYOB]@A�b7y A�;NJNWY9@\YIRJ!CRWY9@]@?B;>?BWY9��¤L[=@?QCE= LMI
J>I�T3IKJ�;>W5FPA7×y·G² èZ°2Ùíôxôî×yï½³Ó²s¯�ïQµ$Ù>µEõK×yÙíÙEµK·�õEµz�¤?QA�L�=@IR9lT3WPJ"FPOBO ð ñ z7;N=@I7T3WYOQOBWjL[?Q9@\
C�WY9@]@?};>?QWY9�=@WYOQ]@A�»

OQ?BV¿?Q9@TÀ�{ � z
Ä

À|kA} � [ e `hgpU j�k `mgpU j � k `mgòÒZÒZÒ:giU j � k ` q Ð¿Ñ�Ò u�~crts!{
�tÞ�§�§�¡$§�¡ Ü!Ý  G§�Þr Gß àYár¨và7�����:�
ßt¢3£&� Ü!Ý  G§�Þr Gß àYár¨�Q�¨��¤IR;�V ¼�� ÃkA}	j ÃÈjÑ ý zPÎ!FP9@]#OQIK;��l»<V�Y V a�I&;>=@I�FPANA�WyC�?QF2;>I�]#A�=@?QT¦;tVhF2Hiuv?vbsIPb�ud����{ k ¼�� k�j �í{Kb� ?}fSI�9Dª ¬��ºLMI!CZFP9#]@IR�G9@I"FDA�I�ÔyX@I�9@CRIN�0¼ u�� k { k���� Í�V a`_

� k ¼�� z!?BT-Ì�Í7ª ý
ÑD?BT-Ì ÿÍ7ª/Ò

��WPJtFP9S_0Ì ñ z�LmI�CZFP9#]@IR�G9@I"F�H@JNWPa�F2aG?QOQ?};Õ_�VhIZFPANX�J>IN[ k WY9�V a`_

[ k ¼ z
w2Ì7Å¾z

� }�k|� }	j�k ¹��<��� Ò
~y?Q9@CRID;>=@I�A�H�FPC�IDWYT«H@J>WPa�F2aG?BOQ?B;Õ_òVhI�FPANX�J>I�A�WY9�V ?QA�C�WYV7H�FPCR;7uv?B9';>=@IîLMIZF�IvKØA�;EF2J
;>WPH�WYOQWY\P_G{�LMI�CZFP95CE=@WyWYA�I"FDOB?QVh?};MH�WY?Q9S;�['WYT�È�[ k ».Ì ñ zPÎSb�cd=@?BA[L[?QOQO
=GFZfSI�;>=@I
T3WYOQOBWjL[?Q9@\�H@J>WPH�IKJN;>?QIRA�»

uÓFS{�[0?QA«FN��KØ?Q9Sf2F2J>?¦FP9S;«H@JNWPa�F2aG?QOQ?};Õ_îVhIZFPANX�J>I�uvAN?B9@C�I�T3WPJ�FP9`_DC�WY9S;>?Q9`X@WYX@A�T3X@9@C�K
;>?BWY9��*»<V Y¢¡ LMI�=GFZfSI�;N=GF2;£ ����¤¥[0¼ OQ?BVk Á!Â¤Ã z

w2ÌhÅ�z
� }�k Â �|� }	j�k Â � � ud� � �r{

¼ OQ?BVk Á!Â¤Ã z
w2ÌhÅ�z

� }�k|� }	j�k � ud� � �r{.¼
£ ��¤¥[
{�¦




��:�¨§"�
��	 ����2�2ª©«2ª©ò�
��	�2-�¤	� 
����¨� 
��z§
u�a�{08:T&LMI'CE=@W^WYANI�` ¼ È:¬ë¼ u�¬ k { k���� »J¬<­p¼ zPÎ';N=@I�9b[©ud`�{�Ð ÑéuvAN?Q9@CRI[©ud`�{�¼ OQ?BVéA�X�H k Á�Â
Ã [ k ud`�{ò¼ OQ?QV¿ANX�H k Á�Â
Ã �� k Â � u Ç F2JN]�È>ª g+® É[Ì ý

Ì�¯vÎ�{ ¼ ¹ u}ªº{�Ð¿ÑS{Kb
niI�C�FP9�9@WgL/F2H@HGOB_*c|=@I�WPJ>IRVËz:=�b½w�;NWn� »�V°Y V±��;>=@I�VhIZFPA�X�J>I7[iFP9@]5;>=@I"ANIR;`��@;>W�]@I�]@X@C�I!;>=GF2;Mù ð$ñ z<� û Ì ñ z�L[?B;>=

[ e `hg�� j�k `hgp� j � k `hg�ÒZÒZÒ:gi� j � k ` q ÐéÑ�Ò

�GJ>WYV�;>=@IdC�WY9@A�;NJ>X@CK;>?QWY9DWYT�[0LmI[ANIRI[;>=GF2;.T3WPJtuvWPH�I�97FP9@]7C�OBWYANI�]�{ ANIR;>A!`�gc� jHk `�g� j � k `²giÒZÒZÒ-g�� j � k ` ;>=@IKJ>I7F2JNI�f2FPOQX@I�A�WYT�Ä ñ z7ANX@CE= ;N=GF2;N[ À ud`�g�� jHk `²g� j � k `+gpÒZÒZÒ³g�� j � k `�{îÐ Ñ�b$8:9lH�F2JN;>?BC�X@O¦F2J
��T3WPJ�ANWYVhI�É[Ä ÊC��Ê Ä LmIh=GFgfSI
;>=GF2;´� � �*Í�`hg�� jHk `mgi� j � k `hg�ÒZÒZÒ
gp� j � k `"b
� ?Q9GFPOBOB_A��T¦J>WYV/;>=@IM]@IR�G9@?};>?QWY9îWYTl�7;N=@?QA-VhI�FP9@A-;>=GF2;-;>=@I|F2J>?};>=@VhIR;N?QC«H@JNWY\PJ>I�ANAN?BWY9��Å«µ ð Íhªx�@T3WPJ_µî¼ºÑ ý ÒZÒZÒ ý Ì b ¶

�y�
�R· �"���*�-�j�r�HG��HGo�"���y�����y� �y�
�¸E
8:9#;>=@?BA�ANI�CK;>?QWY9#LmI!H@J>I�ANIR9`;&FP9*WgfSIRJNfy?QIRL WYT�;>=@I!H@J>W^WYT-WYT c|=@I�WPJ>I�V z:=�b½wyb�¹&IzK

;EFP?BOQAMWYT
;>=@Io;>I�CE=@9@?QCZFPO�H@JNWPH�WYAN?};>?QWY9@A|X@ANI�]#F2J>IoH@J>I�ANIR9`;>IR]5?Q9$;>=@I�F2H@H�I�9@]@?Lº�;>W";>=@?QA
ANI�CK;>?QWY9rb

�y�
�R·
���4»½¼ ������¾±GØ����¿"�y�ÁÀ�ÂE�i�¸Ã¤����� ��Ä¤�R�g�y�i�³Å�¿"�^�ÁÀ�ÂE�i�¸Ã¤�v��� �¥Ãr�g�y��Â
�Z�U���-�����-���Y���l�-���P�$��Ä¤�R�g���i� � cd=@IhudÆ�
�?o{MC�WY9@]@?B;>?BWY95?QAdIZFPAN?BIRJ�;NW7I�A�;>F2aGOQ?QA�=
?QTmLmI$FPANANX@VhID;>=GF2;ÇU�»mu�V ýXW {cY udV ýXW {�X@9@]@IRJ�FP]@]@?};>?QWY9GFPO«FPANANX@V7H@;N?QWY9@A�b���WPJ
Izº@FPV7HGOQIP»�tÞ�§	ÈG§	�g¢¦¥r¢3§�£ àYár¨ÊÉr¨ËS�µK³cU »"udV ýXW {�Y udV ýXW {«Zíµ a µ>ì-Ì-]Õôî²}óY²�·y÷�Í0³vê@µK·hU
±�ì2³Ó²3±FÎ|µí±�Ö:Ï�Ð�Ñ�ÚYø
c�Wò?Q9S;NJ>W^]@X@C�I�;>=@I�]@IK�G9@?B;>?BWY9 WYTtF*LMIZF�IvKØVh?Lº@?B9@\*Izº�;>IR9@AN?QWY9 LMI0�@JNA�;îJ>I�CZFPOBO|F

X@ANI�T3X@O
TUFPCR;|WY90AÒISIRL¾H@J>Wy]@X@CR;NA!uUL�=@?BCí=0CZFP9�a�I&T3WYX@9@]0?Q9�;>=@ItLMWPJ�I$WYT�?�WY=@OB?Q9�®1B³¯3{KbÓ� Gßtß´�éâÔ��§ Ý&Õ ¢3£�æg¨nS�µK³�U »�udV ýXW {�Y udV ýXW {#Zíµ&ì"ôhµ>ì�±í×yÙNìvZRïQµtôhìE¯�ú«ì2·�¶îïQµK³[ÖZíµ�ìÇUN]:²U·G´2ì2ÙK²Óì2·G³[µKÙØ÷`°Z¶2²Øõ!ôhµ>ì2±í×^ÙEµZøn×d²U´PµK·pìÇUN]Õ²U·�´2ì2Ùí²öì2·G³m±í×ÁZ�]Ø±í²¦÷2ô7ì�]�ìPï ÷`µ
ZRÙ>ìØ ¬ W ÖØ²öø�µZø�² èÙ`/Í Ø ³�êGµK·ËU j � ` Í Ø ÚD³vê@µKÙEµîµ�óY²U±í³�±"ìD±ÚÌYµ a ¯�Ù>°g¶2×GõR³
�mÛ »<V��\Ü�V � Y V���Ü�V � ýÛ u��(� ý � � {.¼ u Û �gu��(�í{ ý Û � u��(� ý � � {N{

Ö a ²�³�ê0ÙEµí±ö¯�µíõK³«³:°DôhµEì�±í×yÙ>µ�±Ø¯Gì`õEµí±!u�V�� ýXW � ý [ª�>{îì2·�¶$udV � ýXW � ý [ � {:Ú�±í×�õíê�³vê�ì2³
uv?¦{ ³vê@µKÙ>µ<µ�óY²3±K³�±lìP·Ï²3±Z°2ôh°�Ùö¯�ê`²3±íôÞÝ »$udV��TÜ�V � ýÚß �TÜ ß � ý [ª�ËÜ�[ � {�YudV ýXW[ý [
{�ZíµK³ a µEµR· Û ì2·�¶oU�ú
uv?Q?¦{ ³vê@µ�²Uô7ìj÷`µí±àÝ&ud`>Ü�V � {íú�`/Í W ��ú|õE°�ÙKÙ>µí±Ø¯�°�·�¶D³:°D±ZµR³�±�²�· Ø ¬ W ú
u�?Q?Q?¦{ Û � u��(� ý
á {�»AV � YÞV � ¯�ÙEµí±ZµKÙK´Pµí±à[ � ÖÛèZ°2Ù�ìSø�µgø�Ö¸[ª��Ú#�	��ÚSø




���â 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
c|=@I�H@J>WPH�IRJN;Õ_�WYT�ANX�aPKöAN?Q\YVhF-KÕFPOQ\YIKa@JEFPA�LMIîL|FP9S;�;NW#A�H�I�C�?QT¦_�?BA�C�OBWYANI�O}_�JNI�O¦F2;>IR]

;>W�;>=@Io]@IK�G9@?B;>?BWY90WYT�LmIZF�I¥KöVh?Êº�?Q9@\�uvCRTØb.CE=GF2H@;>IKJ�zYzj{«FP9@]0VhF�ISI�A�X@ANI&WYT�;>=@I&F2a�WjfSI
OQIRVhV$F"WYT	?[WY=@OQ?Q9rb
niI�C�FP9*?Q]@I�9S;>?QT¦_�;>=@I�Ô^XGFP]�J>X�HGOQI Ø ¼ udV ý Ø ý [ ý Ut{«L�?};>=5;>=@I�Ô^XGFP]�J>X�HGOQI�u�V�� ýW � ý [ª� ý Û �E{Kb
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨7�¤IR;´U »�udV ýXW {�Y udV ýXW {Ma�I�F7VhI�FPANX�JEF2aGOQI�V$F2H5FP9@]*OQIR;�['a�I

FP95IRJN\YWy]@?QCcUàKØ?Q9Sf2F2J>?¦FP9S;[H@JNWPa�F2aG?QOQ?};Õ_�V7IZFPANX�J>IPb � ?}fSI�95F7U\Kö?Q9SfPF2J>?QFP9`;�ANX�aPKØA�?Q\YV$F-K
FPOQ\YIKa@JEF Ø ¬ W LMI0]@IR�G9@I#;>=@I Ø ]Nõ>ìPÙí³:µí±í²Óì2·ò¯�ÙE°Z¶2×�õK³m;>W�a�I�;>=@I�AãISIRLÆH@J>Wy]@X@CK;UÖÜ�äåU »Û¼ Û ��Üpu Û � Ü Û � {z�G?Ób IPb

��Û ��Üpu Û � Ü Û � {m»AV��\ÜpudV � Ü�V � {!Y V���Üiu�V � Ü�V � { ýÛ ��Üpu Û � Ü Û � {�u��(� ý � � ý ¬ � {©¼ u Û �ju��(�E{ ý Û � uF�	� ý � � { ý Û � uF�	� ý ¬ � {N{KÒ
L[?B;>=�;>=@I.H@JNWy]@X@CR;�AN?Q\YV$F-KØFPOQ\YIRa@J>F W �¥Ü W � Ü W � FP9@]�H@J>Wy]@X@CR;�VhIZFPA�X�J>I_[ª�vÜ_[ � Ü_[ � b
niItANFg_�;>=GF2;_U »�udV ýXW[ý [
{.Y u�V ýXW�ý [
{ ?QA a µ>ì-Ì-]Õôî²}óY²�·y÷�ÖÕÙ>µKïBì2³Ó²U´Pµt³Õ° Ø Ú|?QT�;>=@IØ KØC�F2JN;>I�AN?QFP9�H@J>W^]@X@CR;�U�Ü!ä�U ?QAdIRJ>\YW^]@?QCPb�" Gß��¤Þ���¨�8:T¤LMIo;EF�ISI Ø ;>W"a�I&;N=@I&;�J>?Bfy?¦FPO�A�?Q\YV$F-KØFPOQ\YIRa@JEFhÈ:V ýÚæ Îo;>=@IR9�?B90;>=@I?�WY=@OB?Q9®OBI�VhV$FåV��$?QAD;NJ>?Bfy?¦FPOd�_V � ¼°V FP9@]�UçÜ�ämU ¼èUçÜéU�b�niI*ANIRI5a^_M«JNWPH�WYAN?};>?QWY9 zYzYbëê�;>=GF2;oU a�I�?Q9@\5LmIZF�I¥KöVh?Êº�?Q9@\�JNI�O¦F2;>?}fSID;>W'È:V ýÚæ Îh?QA!I�ÔyX@?}fPFPOBI�9`;

;>WìUë»AV YÞV a�I�?B9@\DLMI�F�I¥KØV7?Êº@?B9@\@b
c|=@Io9@Izº�;MJ>IRANX@OB;|AN=@WgL[A|;N=GF2;m;>=@IDudÆ�
�?o{.H@JNWPH�IRJN;Õ_$?BAmH@J>I�ANIKJNfSI�]#X@9@]@IKJdLmIZF�I¥K

Vh?Lº@?Q9@\îIzºy;>I�9@AN?BWY9@A�b�tÞ�§	ÈG§	�g¢¦¥r¢3§�£�àYár¨Lí
¨TS�µK³´U »�udV ýXW[ý [
{nY u�V ýXW�ý [
{�Zíµ�µKÙØ÷`°Z¶2²ØõZø�S�µK³�U »
udV ýXW {�Y udV ýXW {ËZíµhì a µEì-Ì�]Õôî²BóY²U·y÷òµ�óS³ÕµK·G±í²ö°�· °:èîU »�udV ý Ø {\Y udV ý Ø { a ê`²öõíê
±�ì2³Ó²3±FÎ|µí±�Ö:Ï�Ð�Ñ�Ú:Í�³�ê@µR·ËU »�udV ýXW {.Y udV ýXW {"ì2ïÛ±Z°7±�ì2³Ó²3±FÎMµK±�Ö:Ï�Ð�ÑmÚYøïoWP;>?BC�I«;>=GF2;�L�=@IR9 Ø ¼ È:V ýÚæ Î«;>=@I�97M«J>WPH�WYAN?B;N?QWY97z:=�bðB�J>I�]@X@CRI�A-;>WîM.J>WPH�WYAN?};>?QWY9
z:=�bñ;�b
niI�9@WjLÏ?B9`;NJNWy]@X@C�I!F�H@J>WPH�IRJN;Õ_�;>=GF2;�CRWYV7HGOQI�V7I�9`;NAd;>=GF2;dWYT�LmIZF�I0Vh?Êº�?Q9@\@b
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨�c|=@I!A�_�A�;>IRV udV ýXW {|?BADõE°�ôt¯Gì`õK³r?QT-T3WPJoIKfSIRJN_���Í�ò � u�V ý [
{M;>=@I

C�OBWYANX�J>I!?B9�ò � udV ý [
{�WYT�;>=@I�WPJNaG?B;&È-�ìóÙU k Î k { ­ ?BA[C�WYVDH�FPCR;Zbô´õ��¤ßîÈ Õ  ¤¨Ç�¤IR;nU »Ù¡�ö2­°Y ¡�ö2­ a�IòF JNWP;EF2;>?QWY9mU�u���{�¼¢�5Åx÷¾uvVhW^]'zj{
uf÷ Í�¡�{z¦�;N=@I�95;>=@?QA[?QAoFDC�WYV7H�FPCR;�A�_�A�;NI�V5b�uÓc|=@I�A>FPVhI!F2H@HGOQ?BI�AtT3WPJ&FP9S_�JNWP;EF2;>?QWY9
WY95F�C�WYV7H�FPCR;[\PJ>WYX�H
bÛ{
c|=@I�9@Izºy;DH@JNWPH�WYAN?};>?QWY9 C�WYV7HGOBI�VhI�9S;>A7M«J>WPH�WYAN?B;N?QWY9éz:=�bñ;*a^_ \Y?Bfy?Q9@\'F'ANIRC�WY9@]

A�H�I�C�?¦FPO
CZFPA�I!?Q90L�=@?BCE=pudÆ�
�?o{|CZFP9�a�I�J>IZFP]@?BOB_�I�A�;EF2aGOQ?BAN=@I�]rb�tÞ�§	ÈG§	�g¢¦¥r¢3§�£ àYár¨Rø�¨7ç3èh³�ê@µh±í¸�±í³:µKôùU »�udV ýXW {#Y udV ýXW {h²U±�õE°�ôt¯Gì`õK³o³vê@µK·
¯�ÙE°>¯�µKÙK³v¸*Ö:Ï�Ð�Ñ�ÚDê@°�ïB¶�±�ø




��:�¨§"�
��	 ����2�2ª©«2ª©ò�
��	�2-�¤	� 
����¨� 
���ú
�y�
�R·
�¸E�» �"��� ������Â�¿"�y�ÁÀ�ÂE�i�¸Ã¤�v���º�Y����� � 8:9if�?BIRL WYT\M.J>WPH�WYA�?B;>?BWY9 z:=�bñ;#LMI

=GFZfSI5;>WlC�WY9@C�IR9`;NJ>F2;>IòWY9 ;>=@IòFPOB;>IKJ>9GF2;>?BfSI0L�=@IKJ>I�U »�udV ýXW {iY udV ýXW {î?QAh9@WP;
LMIZF�IvKØVh?Lº@?B9@\@b�tÞ�§	ÈG§	�g¢¦¥r¢3§�£<àYár¨}ár¨hç¦è|³vê@µd±í¸�±í³:µKôbU »�udV ýXW {�Y udV ýXW {d²3±|·r°�³ a µ>ì-Ì�]Õô�²}óY²U·y÷
³vê@µK· ³vê@µKÙEµ0µ�óS²3±í³v±$ì5·r°�·Á]Õ³ÓÙí²U´j²Óì2ïmõE°2ô�¯Gì`õK³�è�ì^õK³Õ°2ÙcU�»«udV ýXW �E{#Y udV ýXW �N{ a ê`²öõíê
±�ì2³Ó²3±FÎ|µí±�¯�Ù>°E¯�µKÙí³Ó¸*Ö:Ï�Ð�Ñ�ÚYø
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨"nlI']@I�9@WP;NI'a`_²û ;>=@I TUFPVh?BOB_®WYT�TUFPCR;>WPJ>A Ø ¬ W T3WPJ0L[=@?QCE=U »�udV ý Ø {.Y udV ý Ø {mA>F2;>?BA��GI�A|H@J>WPH�IRJ�;:_ludÆ�
�?o{íbüm_�M«JNWPH�WYAN?};>?QWY9pz:=�bñ=P�Hû ?QA&9@WY9�KØIRV7H@;Õ_ uÓFP9@] 9@WY9�KÓ;NJ>?}f�?¦FPO¦{Kb�cd=@I�V$FP?B9òJNI�ANX@OB;

WY9�û�?BAd;N=@I!T3WYOQOBWjL[?Q9@\@b�tÞ�§	ÈG§	�g¢¦¥r¢3§�£ àYár¨�ý�¨éþ¤ê@µKÙEµ$µ�óY²3±í³v±7ì�ô7ì�óS²Uô7ì2ï�è�ì^õK³Õ°2Ùî²U·�û ÖØ²öø�µZø û�W Ã Íéû
±í×�õíê�³vê�ì2³ W ��¬ W Ã ú�ù W �[Í�ûDÚYø
�y�
�R·
�R·�»T¼ �#����¾\GØ�����Y���l�����P���¥Ãr�g�y�-�Z�U���-� � � ?}fSI�9 Ø ¬ W �`F�U\Kö?Q9SfPF2J>?QFP9`;

AN?B\YV$F-KÕFPOB\YIRa@JEFP�PFP9@]�;N=^X@A-a`_�?�WY=@OB?Q9rq A-OQI�V7V$F[FtÔ^XGFP]�J>X�HGOQI�u�V�� ýXW � ý [ª� ý Û �>{�?Q]@I�9�K;>?}�GI�]lL�?};>=¿udV ý Ø ý [ ý Ut{z�
FP9@]«�(�DÍhV LMI7LdJ>?B;>IT[ ��ÿ u ß {&¼�6ou������ Ø {�u��(�E{KbhniI
9@I�I�]�;>=@I!T3WYOBOQWgL�?B9@\7]@IR�G9@?};>?QWY9rb
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨7y T3X@9@CR;>?BWY9å��Í�ò � u�V ýXW�ý [
{m?QAîìPï½ôh°j±í³�¯�µRÙí²ö°Z¶P²öõoudy�MM{mJ>I�OQF2;>?BfSI

;>W*;>=@I�TUFPCR;>WPJ Ø ¬ W ?QTdT3WPJ�IRfSIRJN_ ¹ Ð�Ñ*;N=@IRJ>I0Izº@?BA�;îT3X@9@CR;>?BWY9@A��_� ý ÒZÒZÒ ý � k Íò � udV ý Ø ý [
{�ANX@CE=!;>=GF2;¤T3WPJ�IRfSIRJN_\µhÍ��lLmI«=GFZfSI«?B9@T����	�Ú� k �
� �&ó�U��PÉ
��������������������� ¹
T3WPJ�FPOQVhWYA�;[FPOBO��	�[Í�Vpb
niIîOQIK;��hu Ø {t]@I�9@WP;>Iî;>=@IîANIR;�WYT«FPOQO©FPOQV7WYA�;tH�IKJ>?QW^]@?QC�T3X@9@CR;>?QWY9@A�?Q9åò � u�V ý [
{z�

J>I�OQF2;>?BfSI&;>W Ø b
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨"8:T �hu Ø {d¬�ò � u�V ýXW�ý [
{M?QAt]@I�9@A�I�;>=@I�9�U/»�udV ýXW {JY udV ýXW {d?QA

F�õE°�ô�¯Gì^õK³|µNóY³ÕµR·@±í²ö°�·7WYT(U »�udV ý Ø {.Y udV ý Ø {
c|=@I.T3WYOBOQWgL�?B9@\dJNI�ANX@OB;¤C�WYVDHGOQI�VhIR9`;>A&M.J>WPH�WYAN?};>?QWY9îz:=�bðB|a`_�AN=@WgL�?B9@\d;>=GF2;�udÆ�
�?t{

?QA[FPOQA�WDH@J>I�A�IRJNfSI�]*X@9@]@IRJ�C�WYV7H�FPCR;[Izºy;>I�9@AN?BWY9@A�b�tÞ�§	ÈG§	�g¢¦¥r¢3§�£ àYár¨�!r¨TS�µK³_U »mudV ý#" {oY udV ý#" {�Zíµ�ì õE°2ô�¯Gì`õK³"µ�óY³:µK·@±í²ö°2·¿°:èU » udV ý Ø {´Y udV ý Ø { a ê`²öõíê*±Zì2³v²U±FÎMµí±�Ö:Ï�Ð�Ñ�Ú�Íd³�ê@µR·�U » udV ý#" {�Y udV ý#" {$ì2ïÛ±Z°
±�ì2³Ó²3±FÎ|µí±�Ö:Ï�Ð�Ñ�ÚYø
�y�
�R·
��$�» �"����3����R� �R�g�^� � c|=@I��G9GFPOd?Q9@\PJ>IR]@?QI�9S;$?Q9<;>=@I�H@J>W^WYTtWYToc|=@I�WPJ>I�V

z:=�b½w"?QAd;>=@I�T3WYOQOQWgL[?Q9@\@b�tÞ�§	ÈG§	�g¢¦¥r¢3§�£ÆàYár¨�%r¨TS�µK³´U »&udV ýXW {nY udV ýXW {�Zíµòìi·�°�³�Ù>µKïBìP³v²U´YµKï½¸ a µ>ì-Ì�]
ôî²}óS²U·y÷*µ�óY³:µK·@±í²Ø°�·<°:è�U »�udV ý Ø {ÙY udV ý Ø {�Í|³�êGµK·l³�ê@µRÙ>µ$µ�óY²U±í³�±�ì2·i²U·�³ÕµKÙKôhµ>¶2²öì2³Õµ
è�ì`õR³Õ°�Ù#U�»«udV ý#" {#Y u�V ý#" { a ê`²öõKê'²3±�ì5·�°�·4]Õ³vÙK²U´g²ÓìPïmõE°�ô�¯�ì`õK³�µ�óY³:µK·@±í²Ø°�·®°:è#U�»
udV ý Ø {.Y udV ý Ø {gø
c�W&�G9@?QAN=�;>=@I[H@JNWyWYT�WYT�c|=@I�WPJ>I�V�z:=�b½wtLMI|H@J>WyC�IRI�]$FPA.T3WYOQOQWgL[A�b-8:THUë»�udV ýXW {.Y

udV ýXW {¤?QA�LMIZF�I¥KöVh?Êº�?Q9@\l�g;>=@I�9"LMIMF2JNIm]@WY9@I�u�a`_NM.J>WPH�WYAN?};>?QWY97z:=�bñ;S{Kb(yoOB;>IRJN9GF2;>?BfSI�O}_A�
?QT#U »�udV ýXW {�Y udV ýXW {h?QA09@WP;�LMI�F�I¥KØV7?Êº@?B9@\i;>=@I�9¾;>=@IKJ>I F2JNI F T3X�JN;>=@IRJ�;:LmW




��K� 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
H�WYA�AN?BaG?BOQ?B;N?QI�A�»�I�?};>=@IRJ�;>=@I*V$F-º�?QV$FPO|AN?B\YV$F-KÕFPOB\YIRa@JEF W Ã uv\Y?BfSIR9¿a`_�M.J>WPH�WYAN?};>?QWY9
z:=�b DY{h?BA#I�Ô^XGFPO&;NW W WPJ#?};#?BA5F<9@WY9�KÓ;NJ>?}f�?¦FPO&ANX�aPKöAN?Q\YVhF-KÕFPOQ\YIKa@JEF<WYT W b 8:9¾;>=@I
�@J>A�;DCZFPANI0;>=@I�H@J>WyWYT[?QAîC�WYV7HGOBIR;>I�a�I�CZFPX@A�I W ¼ W Ã Í�û A>F2;>?BA��GI�A#udÆ�
�?o{�a^_
]@IR�G9@?};>?QWY9rbÆ8:9º;>=@IlANIRC�WY9@] CZFPANI³�&LMIlV$FZ_�FPANANX@VhI';>=GF2;#;>=@I V$F-º@?BV$FPOtTUFPCR;>WPJW Ã ¬ W ?QAo9@WP;oJ>IRO¦F2;>?}fSI�OB_�LMIZF�I¥KöVh?Êº�?Q9@\hA�?Q9@C�IîWP;>=@IRJ�L�?BANI�LMIî?QVhV7I�]@?¦F2;>IROB_0=GFgfSI
;>=GF2;cU »-u�V ýXW {�Y udV ýXW {�A>F2;N?QA��GI�A7udÆ�
�?o{���a^_åM.J>WPH�WYAN?};>?QWY9pz:=�bðB@bNÆo9@]@IRJ�;>=@?QA
FPANANX@VDH@;>?QWY9¿;>=@IRJ>I�Izº�?QA�;>A u�a`_ M«J>WPH�WYAN?B;N?QWY9 z:=�bñ9S{$FP9é?Q9S;>IRJ>VhIR]@?¦F2;>Iò9@WY9�Kö;�J>?Bfy?¦FPO
Izºy;>I�9@AN?BWY9iU »�u�V ý#" {�Y u�V ý#" {�u�?ÓbsI2b W Ã ¬ " ¬ W {«L[=@?QCE=�?QAmJ>I�OQF2;>?BfSIROB_DC�WYV7H�FPCR;
uvANIRI!]@?¦FP\PJ>FPV�{Kb &('*)�+-,.&0/1 243 5W Ã ¬ " ¬ W3 541 26 './	798(:;,#/=<;>*8(:@?�AB8C,*DFE�)�<HGI< 6�JüMX�;!;>=@IR9¿u�a`_�M.J>WPH�WYAN?};>?QWY9<z:=�bñêS{tLMITIy9@WjL ;>=GF2;#UÆ».udV ý#" {#Y udV ý#" {oANF2;>?QA��GIRA
H@J>WPH�IRJN;Õ_òudÆ�
�?t{Kb�~y?B9@C�I�a`_7CRWY9@A�;NJ>X@CR;N?QWY9 " ÿ¼ W Ã ;>=@?QA«\Y?BfSI�AmF!C�WY9S;NJEFP]@?QCK;>?QWY9h;>WW Ã a�I�?Q9@\7V$F-º@?BV$FPOf�^FP9@]5ANW7;N=@I!ANI�CRWY9@]5CZFPANI�CZFP9@9@WP;tW^C�C�X�JZb�cd=`X@A�;>=@I&H@J>WyWYT�WYT
c|=@I�WPJ>I�Vez:=�b½w"?QAdC�WYV7HGOBIR;>IPb ¶

�y�
��$ ( ���«�y�-�-�¸Ã �g�p���y�P�j����� ���r��·r�
8:9�;N=@?QA©JEF2;>=@IRJ.OQIR9@\P;>=`_�F2H@H�I�9@]@?Êº��`LmI[AN=GFPOBO@\Y?BfSIM;>=@I|WYVh?};N;>I�]"H@J>W^WYT3A«WYT�H@J>WPH�W�K

AN?};>?QWY9@AdT¦J>WYV�ANI�CR;>?BWY9 z:=�bë;�b
�y�
��$���� �"���ò�-���r�4GÕ�$�HG&�������.���Z�3�j�����-� �y�
�R· ����� �y�
��$�� M«J>WPH�WYAN?B;>?BWY9lz:=�bñ;

?QADF'A�H�I�C�?QFPO|CZFPANI0WYTîM«J>WPH�WYAN?B;N?QWY9éz:=�bëB@bpc�W�AN?QVDHGOQ?QT¦_p9@WP;>F2;>?QWY9��©LMI#A�=GFPOQOmLdJ>?B;>IK0u0��� Ø {�T3WPJLK0u0��� Ø {ãÝ j � bÓ� Gßtß´� àYár¨vàNMr¨TS�µK³�U�»«udV ýXW {oY udV ýXW {pZíµ�ì*Ù>µKïBì2³Ó²U´PµRï½¸ a µ>ì-Ì�]:ôî²}óY²U·�÷�µ�ó<]
³:µK·@±í²ö°2·l°:èÙU »�udV ý Ø {.Y udV ý Ø {"ì2·�¶Ç� ý#O Í�ò Ã uf[
{KÒ\þ�ê@µK·

OQ?QVÀ|Á�Ã
z
Ä

À|kA} �
£ ÈPK0u0� u O U k {Q� Ø {�ÉRK0u0��� Ø {SK0u O U k � Ø {íÎ � ¤v[ª�M¼ºÑ�Ò

çE·h¯Gì2ÙK³v²ØõK×^ïBìPÙ>ú�èZ°2Ù�³vê@µ�õíê@ì2ÙNì`õR³ÕµKÙK²3±í³Ó²öõ©èí×y·�õK³Ó²ö°�·@±��UT/ì2·�¶V��� a µ!ê�ì2´Pµ
£ z
Ä

À|kA} � � [ ��ÿ ud`hgiU jHk ß {�É±[ ��ÿ ud`�{Ò[ ��ÿ u ß {P�¨¤v[ª�gu��(�E{JY Ñ ý ì�±|Ì�Y W¾Ò

�tÞ�§�§�¡�¨"nlI�CZFP9�FPANANX@V7I&;N=GF2;
K0uf��� Ø {-¼ºÑ�uvWP;>=@IRJ�L�?BANI�LmI�A�?QV7HGO}_hJ>IRHGOQFPC�IÇ�
a`_��$ÉXK0u0��� Ø {N{Kb




���� â"������	�'().%ZY¿�(2+*Z	r���&%�2.'º
��:�¨§�� 
���[
¹&IR�G9@Ic�]\cäT��»<V��	Ü�u�V � ÜÇV � {!Y V��	Ü�udV � ÜÇV � {©a`_n�]\�än� u��(� ý � � ý ¬ � {.¼� u��(� ý � � {�� u��(� ý ¬ � {z¦@;>=@I�9
OQ?QVÀ|Á�Â
Ã

z
Ä

À|kA} �
£ È�K0u0��Ò O ó_U k � Ø {íÎ � ¤¥[ª�

¼ OB?QVÀ|Á�Â
Ã
£ u0�^\�ä«�r{íÒ`_ zÄ À|kA} � O \cä O u�U�ÜaTpUt{ãkcb±¤�uf[ª�´Ü�[ � Ü�[ � {KÒ

u�z:=�ÒQzj{
üm_$FPANA�X@V7H@;>?QWY9iU�Ü!äpUë?QA|IRJN\YWy]@?QC&FP9@]�ANW"a^_$;N=@IoüM?}J�I�=@W�d*IKJ>\YWy]@?BC&;N=@I�WPJ>I�V

OQ?BVk Á!Â¤Ã z
Ä

À|kA} � O \cä O u�U�ÜaTpUt{ k ¼ £ O \cä O ¤�uf[ª�àÜ�[ � Ü�[ � {
¼ £ ÈPK0u O � Ø {íÎ � ¤v[ª�

u�L[=@IRJ>I�;>=@I�OQFPA�;[OQ?Q9@I�T3WYOQOBWjL[AdT¦J>WYV�;N=@I!]@IR�G9@?};>?QWY9@A[WYT O \�ä O {KbeoI�9@C�I�;>=@I�OQ?QV7?B;|?Q9lu�z:=�bQzj{m?BA
£ u0�f\cä��r{Ò¤�uf[ª�\Ü�[ � Ü�[ � {KÒ<� £ ÈPK0u O � Ø {íÎ � ¤¥[ª��g � ¼ëÑ

AN?B9@C�Iih|u0�L\�äT�r{Ò¤�ud[ª�	Ü�[ � Ü�[ � {.¼jh�ÈPK0uf��� Ø {íÎ � ¤¥[ª�m¼ºÑ$u�a�IRCZFPX@ANI[LmIoFPANANX@VhIR]K0u0��� Ø {-¼ºÑS{Kb ¶
Ó� Gßtß´� àYár¨�à@à@¨TS�µK³_U »mudV ý.k {NY u�V ý.k {�Zíµ�ì*ÙEµKïBì2³Ó²U´PµKï½¸ a µ>ì-Ì�]Õô�²}óY²U·y÷ µ�ó<]

³:µK·@±í²ö°2·l°:è Ø Ò´þ¤ê@µK·nU>Ü�ä�UÆ²3±�ì2ïÛ±g°7Ù>µRïBì2³v²�´PµKï½¸ a µ>ì-Ì�]:ôî²}óY²U·�÷0µ�óY³:µK·@±í²Ø°�·l°:è Ø Ò�tÞ�§�§�¡�¨�c|=@?QA�?QA FP9"?BVhVhI�]@?QF2;>I«CRWY9@ANI�ÔyX@IR9@C�I|WYTl��I�V7V$F�z:=�bBzgÑtFP9@]�;>=@ImI�Ô^XGFPOÊK
?B;Õ_lK0u O ��� Ø {�¼ O K0u0��� Ø {z�SL�=@I�9@IKfSIRJ O Í�ò � udV ý Ø {Kb ¶
Ó� Gßtß´� àYár¨vàvQ�¨TS�µR³�U »-udV ýFm {îY u�V ýFm {nZíµ$ì#ÙEµKïBì2³Ó²U´PµKï½¸ a µ>ì-Ì-]Õôî²}óY²�·y÷òµ�ó<]

³:µK·@±í²ö°2·l°:èÙU »�udV ý Ø {.Y udV ý Ø {gø7þ¤ê@µR·ò² è´�on�Í�ò Ã uf[
{ ý*p ¼/z ý ÒZÒZÒ ýRð�ý	a µ�ê�ì2´Pµíú
u�zj{Ò�DOQ?QV À|Á�Ã �

Àrq Àk<} � htsuK0u � �n } ­ �onRU n k � Ø {�É � �n } ­ K0u0�onÊU n k � Ø {Qv � ¤v[ª��¼ºÑyú
uöwY{Ò�DOQ?QV À|Á�Ã �
� �À q Àk<} �]w � �n } � �on�U n k É � �n } � K0u0�on#� Ø {ÔU n kcx �������������-¼ºÑ�ø�tÞ�§�§�¡�¨î� ?}J>A�;mLmItAN=@WgL uöwY{ã��a`_h?Q9@]@X@CK;>?QWY9rb.��WPJ ð ¼/zt;>=@I�OQ?QV7?B;�uöwY{z�mT3WYOBOQWgL�A
T¦J>WYV�;>=@I�IRJ>\YWy]@?BC�;N=@I�WPJ>I�V�AN?Q9@CRIy �

À q ÀkA} � �v�ju�U k �r{�Y hT�¥�Ú¤v[ u�?Q9�ò � 9@WPJ>V${ ý�
À q ÀkA} � K0uf�¥�o� Ø {Ru�U k �r{�Y hfK0u0�v�o� Ø {Ò¤v[0¼zhT�¥�X¤v[ uv?Q9�ò � 9@WPJNV�{íÒ




��I{ 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
yoANANX@V7IMT3WPJ ;>=@IM?Q9@]@X@CR;N?BfSI|A�;>IRHî;>=GF2; ;N=@ImJ>I�ANX@O};«=GFPA-a�I�I�9�I�A�;EF2aGOB?QAN=@IR]DT3WPJ ð É$z

T3X@9@CR;>?BWY9@Aîuv?vbsIPb[uöwY{Ò� j �d?QAdfPFPOB?Q]�{Kbüm_$;>=@I�AN?QV7HGOBI�?B]@I�9S;>?B;Õ_
�|n } � ü nGÉ �|n } � þ n�¼ �|� } � _ � j �| n } � ü n b u ü � É þ � {~}� �|n } � Â � þ n9�� ý

L[?B;>= ü � ý ÒZÒZÒ ýEü � ýEþ � ý ÒZÒZÒ ýEþ �îÍ�¡ëLMI!CZFP9�L[J>?};>I

u £ � zÄ À|kA} � u0�¥�gu�U´k���{�� � uFU � k���{�ÒZÒZÒ��-�@u�U � k���{
É�K0uf�¥�o� Ø {Ru�U k �r{�K0u0� � � Ø {�u�U � k ��{�ÒZÒZÒSK0u0�-��� Ø {Ru�U � k ��{N{Q� � ¤¥[©uF�r{N{ ÿ�

Ê
�|� } � u £ � zÄ À|kA} � u�K0uf�¥��� Ø {�u�U´k¥��{rÒZÒZÒ�K0u0� � j �o� Ø {�uFU � � j � � k¥��{Ü�� � u�U � k �r{Ò� � Â �guFU � � Â � � k ��{�ÒZÒZÒX���yu�U � k ��{N{Q� � ¤¥[©u���{N{ ÿ� Ò

niI|�Pº7F�CE=@WY?QCRI�WYT�z�Ê±µ7Ê ð FP9@]�LMI[VhFg_�FPANA�X@VhIdL[?B;N=@WYX�;«OBWYANA.WYT�\YI�9@IRJEFPOB?B;Õ_
;>=GF2;�K0u0� � � Ø {©¼ºÑ$u�WP;>=@IRJNL[?QANIdLMI�9@IRI�]�WY9@OB_îJ>IRHGOQFPC�Ic� � a`_n� � ÉlK0u0� � � Ø {N{Kb c|=`X@A?B;[ANXc�7C�I�A[;NW7AN=@WgL ;>=GF2;

÷ � uvÄ'{m»½¼ £ � zÄ À|kA} � k � uvÌ¤{Q� � ¤v[©u��r{�Y Ñ

FPAdÄ½Y Å�W+�@L�=@IKJ>Ik � uvÌ¤{©¼�K0u0�¥�Q� Ø {�u�U´k¥��{�ÒZÒZÒSK0uf� � j �o� Ø {�u�U � � j � � kv�r{Ò� � uFU � k���{rÒZÒZÒÒ���@uFU � k¥�r{KÒ
��WPJ�FP9S_'z�Ê�� Ê®ÄËLMI�CZFP959@WgLëa�WYX@9@]

÷ � uvÄ'{
Ê £ � zÄ À|k<} � u

z��� j �| � } ­ k � u�Ì7Åh�Ø{Q� � ¤v[©u���{
Å wo��� �v��� Ã ÒZÒZÒ��¨����� ÃÄ

Ê z
Ä

À|kA} � _ £ � z� � j �| � } ­ k � uvÌ7Åh�Õ{Q� � ¤v[©u��r{ b Å wo��� �¥��� Ã ÒZÒZÒ��¨����� ÃÄ

¼ z
Ä

À|kA} � }� z� � � j �|��� �Z� } ­ £ k � uvÌDÅh�Õ{ k � uvÌ7Åh�0�3{Ò¤v[©u���{ �� Å wo��� �¥�o� Ã ÒZÒZÒ�� �-��� Ã
Ä Ò




���� â"������	�'().%ZY¿�(2+*Z	r���&%�2.'º
��:�¨§�� 
��I�
Ç WYOQOQIRCR;>?Q9@\î;>WY\YIR;N=@IRJtAN?BVh?QOQF2JM;>IRJ>V7AdLMI�\YIR;d;>=GF2;

÷ � uvÄ'{MÊ z
Ä

À|kA} � �|� }	j �
u=�ÆÉ�� ��� {� � £ � j �|� } � u=K0u0����� Ø { á K0u0���o� Ø {�óÙU � � {ruFU � � j � � k ��{Ü �|� } � e � � á � � ó_U � � q�u�U � � j � � k���{Ò¤¥[©uF�r{

Å wo��� �v��� Ã ÒZÒZÒQ�¨����� ÃÄ Ò
niI�CZFP9#9@WgL L[J>?};>I&;>=GF2;

OQ?QV¿ANX�H
À|Á�Â
Ã

� ÷ � uvÄ'{Q� � Ê �|� }	j �
� É�� ���� � �
� K0uf�¥��� Ø {Q�
� �Ã ÒZÒZÒ���� K0u0� � j ��� Ø {P�
� �ÃÜ���� K0u0� � Â ��� Ø {Q�
� �Ã ÒZÒZÒ���� K0u0�-�B� Ø {Q�
� �ÃÜ�� £ K0uf� � ó_U � � Òñ� � � Ø {Ò¤v[��ÛÒ

AN?B9@C�I7?B9 ;>=@I7OB?QVh?};oLMI7C�FP9'J>IRHGOQFPC�I7;>=@Iî;>IRJNVhA � �� } � Â � uf� � á � � ó_U � �j{ru�U � � j � � k �r{a`_�;>=@I�;>IKJ>VhA � �� } � Â � u�K0uf� � � Ø { á K0uf� � � Ø {�ó_U � � {ru�U � � j � � k �r{¤X@AN?Q9@\o;>=@IM?B9@]@X@CR;>?BfSI=S_yH�WP;N=@I�AN?QARb
� ?Q9GFPOBOB_A�SLMIîI�9@WgLé;>=GF2;m;>=@I&FZfSIRJEFP\YI�AMWgfSIRJM;>IKJ>VhA h K0u0� � � Ø {lóªU � � K0uf� � � Ø {Ò¤v[ ýT3WPJmÉ]�xÊ��"Ê����YF2JNI�ANV$FPOBOYT3WPJ-OQF2J>\YI�� uvAN?B9@C�ImX@AN?B9@\î�¤I�VhV$F�z:=�bQzgÑdLmI�CZFP9�A�=@WjL

;>=GF2;d;>=@I�;NIRJ>VhA|;>I�9@]5;>W7Ñ7T3WPJoF�ANX�aPKØA�I�ÔyX@I�9@CRI�WYT�]@I�9@AN?B;Õ_�WY9@Ig{Kb�cd=@?BA�C�WYV7HGOBIR;>I�A
;>=@I�H@J>WyWYT�WYTMuöwY{Ò�^b
c�WoH@J>WgfSI�u�zj{Ò��LMIMH@J>W^C�I�I�]7FPA.T3WYOBOQWgL�ARb.üm_0uöwY{Ò��LMIÙIy9@WjL ;N=GF2;©T3WPJ_�òÍ�ò Ã uf[
{z�

OQ?QVÀ|Á�Â
Ã
y £ ��­ _ zÄ À|kA} �

�|n } � �on�óÙU n k b ¤¥[��
¼ OB?QVÀ|Á�Â
Ã

y £ ��­ _ zÄ À|kA} �
�|n } � K0u0�onS� Ø {�óÙU n k b ¤¥[��òÒ

~y?Q9@CRIàU�Ü�äNU ?BA.FPOQANWoJ>I�OQF2;>?BfSIROB_!LmIZF�I¥KöVh?Êº�?Q9@\�u�a`_��¤I�VhV$F�z:=�bBzYzj{¤LMI|CZFP9îJ>IRHGO¦FPCRI�on�a`_��on�\cä��on-FP9@]pUÏa`_iUÖÜ�äåU ANW�;>=GF2;dLMI!WPa@;EFP?B9

OB?QVÀ|Á!Â¤Ã
y £ ��­a\cä���­^_ zÄ À|kA} �

�|n } � u0�on�\cä��on�{&ó�u�U�Ü�äåUt{ n k�b±¤�uf[ª�´Ü�[ � Ü�[ � { �
¼ OQ?BVÀ|Á�Â
Ã

y £ �-­�\�ä���­ _ zÄ À|k<} �
�|n } � K0uf�on�\�ä��on.� Ø {N{�ó�u�UÖÜ�ä�Uo{ n k b ¤�uf[ª�´Ü�[ �

Ü�[ � {KÒu�z:=�Ò½wY{




.[F� 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
y AN?BVh?QOQF2J�F2J>\YX@VhI�9S;!;>W0;>=@I7H@J>W^WYTmWYT_�¤I�VhV$Fòz:=�bQzgÑ�FPOQOBWjL[A!X@A!;NW#ANI�ID;>=GF2;!;>=@I
J>?B\Y=`;[=GFP9@]5AN?B]@I!WYTMu:z:=�b½wY{m?QAdI�ÔyXGFPOr;>W

£ y K0u �|n } � ����� Ø {o� � ¤¥[ª� á £ ÈPK0u0��­�� Ø {íÎ � ¤v[ª��Ò u�z:=�Òñ;S{
�¤IR;�X@A�FPANANX@VhI|T3WPJ«;>=@IdH@JNI�ANI�9S;�;>=GF2;�K0u0��­�� Ø {©¼ºÑP�Y;>=@I�97LmI[ANIRI[;>=GF2;�u�z:=�bë;S{duvFP9@]
;>=`X@A�;>=@IdJ>?Q\Y=S;m=GFP9@]hA�?Q]@ItWYT©u:z:=�b½wY{N{-?QA«?Q]@I�9S;>?BCZFPOQO}_D�RIRJ>W@b��&9D;>=@I�WP;>=@IKJm=GFP9@]��y;>=@I
OQIRT¦;�=GFP9@]5A�?Q]@I!WYTMu�z:=�b½wY{�?BA�I�Ô^XGFPO
;NW

OQ?QVÀ|Á�Â
Ã
z
Ä

À|kA} �
£ y K _ ��­oÜ �| n } � ��nPó_U n k �� Ø b � � ¤¥[ª�

¼ OB?QVÀ|Á�Â
Ã
z
Ä

À|kA} �
£ y K _ �|n } ­ �on�óÙU n k �� Ø b � � ¤v[ª�

AN=@WgL�?B9@\òu�zj{Ò�`b
8Õ;�J>I�VhFP?Q9@A!;>W*CRWY9@AN?Q]@IRJî;>=@I$C�FPANI$;>=GF2;~K0u0��­¡� Ø { ÿ¼�Ñ�b#niIh;>=@IR9 LdJ>?B;NIi��­�¼

u0��­|ÉXK0u0��­�� Ø {N{
Å�K0u0�-­¡� Ø {íbmc|=@I!H@J>WyWYT�WYT|u�zj{Ò�îT3WPJîu0�-­dÉXK0u0�-­�� Ø {N{m?BAtFPAtF2a�WjfSI
FP9@]5T3WPJd;>=@I�H@JNWyWYT�WYTMu�zj{Ò�"T3WPJ¢K0u0�-­¡� Ø {�LMI�V$FZ_$L[J>?};>I
OQ?QVÀ|Á�Ã

z
Ä

À|kA} �
£ y K _ K0u0��­�� Ø { �|n } � �onPó_U n k �� Ø b É

�| n } ­ K0u:�on�ó_U n k �� Ø { � � ¤¥[ª�
¼ OB?QVÀ|Á!Ã

z
Ä

À|kA} �
£ K0uf��­�� Ø { � y K0u �|n } � �onPó_U n k �� Ø {-É �|n } � K0u0�on¥óÙU n k �� Ø { � � ¤v[ª�Ê£��� K0u0�-­¡� Ø { � �
� Ã

Ü OQ?QVÀ|Á�Ã
z
Ä

À|kA} �
£ y K0u �|n } � �onPó_U n k �� Ø {-É �|n } � K0u:�on¥óÙU n k �� Ø {o� � ¤v[ª�m¼ëÑ

X@AN?B9@\òu�zj{Ò� j ��b ¶
c�WpC�WYV7HGOBIR;>I*;>=@I*H@J>W^WYT�WYT#M«J>WPH�WYAN?B;N?QWY9Ïz:=�bëBiLMI*H@J>WyCRI�I�]ºFPA�T3WYOBOQWgL�A�bt��IR;` Í W L[?B;N= [©ud`�{òÐeÑ�b��¤IR;¥¤ ÐeÑla�IòFlANVhFPOQO�9`X@V"a�IRJ�A�Wp;N=GF2;$T3WPJp`��*¼

È
� »BK0u��UT]� W �í{ ñ ¤RÎ�LMI�=GFgfSIì[ª�jud`��E{&ÐÏÑ�Ò�8:;&T3WYOBOQWgL�A&T¦J>WYV �¤I�VhVhFòz:=�bBzjw$FP9@]K0u���T
� W �í{ ñ ¤.��T ÿ ;>=GF2;dLMI�=GFgfSI�;>=@I�T3WYOBOQWgL�?B9@\@»
z
Ä

À|� } � [©u0g �n } ­ U#j n � `�{mÐ z
w ¤ � Â � zÄ À|� } � [ª�jufg �n } ­ Û j n �� `��E{ ý

T3WPJ�FPOQO ð Ð¿Ñ�Ò ¶




���� â"������	�'().%ZY¿�(2+*Z	r���&%�2.'º
��:�¨§�� 
.[Z

�y�
��$��¸E �"��� �-�j�r�HG��HG��������«���Z�3�j����� ���r�9¦�� �¤IR;�� ANF2;>?QANT¦_�Ñ/Ê ��Ê zYb

niI7�@JNA�;�9@WP;>ID;>=GF2;�?BT§�.­ ý ÒZÒZÒ ý �.�0F2J>IhV7IZFPANX�JEF2aGOBI7T3X@9@CR;>?BWY9@A�L�?};>=iÑòÊ¨�ª�&ÊÆz
A>F2;>?BANT¦_�?B9@\©��� �hÉX�ª�I��� � �ª¤�ud��¼ºÑ ý ÒZÒZÒ ýRð {z��;N=@I�9� £ �|n } ­ � nF¤v[0É £ � � Â � ¤v[��SÊ �| n } ­ £ n j �|� } ­ � � � � nGÉ ��� � � j n ¤v[

Êª¤ �| n } ­ £ n j �|� } ­ � � � � j n ¤¥[
Ê u ð Å¾zj{#¤�Ò

~yWo?QT�LmI�HGX�; ü ¼jhT� � Â � ¤v[�Ð¿ÑoFP9@]îCE=@WyWYA�I�¤
� ü ö@u ð Å�zj{ ý LMIm=GFZfSI«h � �n } ­ � n¸¤v[ñ u ð Å¾zj{#¤©É ü Ð¿Ñ�ÒÓ� Gßtß´�làYár¨�à<Ér¨Ë^�°�Ù|ì[±ZµR³¤°�è
Ìi°:è�¯�°j±í²U³Ó²U´Pµ.ïQ° a µKÙd¶`µK·@±í²�³v¸jú¬�
�¨��ó�U k á �-É������ � �®­�èZ°�Ù p ¼�z ý ÒZÒZÒ ýRð ø�tÞ�§�§�¡�¨D~y?B9@C�IòC�OvÈ-��óoU k Î ¬ ò � uf[
{7?QA$C�WYVDH�FPCR;hLMI*CZFP9¿�G9@]�F �G9@?B;>IòANIR;
È-�7óÙU � ÿ ý �7óÙU � � ý ÒZÒZÒ ý �7ó_U �
¯ Î�L�=@?BCí=#?QA°­� KØA�IRH�F2JEF2;>I�]���?Ób IPb± £ � �ìóÙU � � É �7óÙU �§² � � ¤¥[´³

ÿ� ñ ¤
ð ý T3WPJ�z�Ê²�a�±µ7Ê��jÒ

niI�CZFP95FPANA�X@VhI�;N=GF2;L�î?QA|;>=@I�V$F-º@?BV$FPO�CZF2JN]@?Q9GFPOQ?};Õ_�WYT FPOQOrANX@CE=*ANX�aGA�IR;>A�b
��WPJ FPOBOîÌ ñ ÑéLMI<=GFgfSI ;>=GF2; È-�éówU k Â � ÿ ý �«óTU k Â � � ý ÒZÒZÒ ý �éówU k Â �
¯ Î?QA�FP\SFP?B9 ­� KØANIKH�F2JEF2;>I�]rb ��WPJòIZFPCE=/Ì ;>=@IRJ>I Izº�?QA�;>Apz�Ê �Eu�Ì¤{éÊ �®ANX@CE= ;>=GF2;eChµ�¨�$É �7ó_U k Â � �Z¶¸·I¹ � ¤¥[�q ÿ� ñ ­� b�8�9òH�F2JN;>?BC�X@O¦F2J���;>=@IîANI�ÔyX@IR9@C�I�ÈgÌ�Å�� � � k �NÎ ÃkA} ­?QA[FDA�I�ÔyX@I�9@CRI�WYT�H�WYA�?B;>?}fSI�OBWjLmIRJt]@I�9@A�?B;Õ_�L�?};>=�;>=@I�J>I�Ô^X@?BJ>I�]�H@J>WPH�IRJ�;:_Sb ¶
�y�
��$��R· �"���*�-�j�r�HG[�HGt���j���.���Z�3�j�U��� ���r�Q�
�
�7 G¡^¢3£¤¢¦¥�¢3§�£©¨7y T3X@9@CR;>?BWY9é�<Íéò � uf[
{t?QAhì2ï½ôh°�±í³ ¯�µKÙí²ö°g¶2²öõd?QT«?B;>A&WPJNaG?};&C�OQWYANX�JNI

?QAdC�WYV7H�FPCK;Zb
8:9 H�F2J�;>?QC�X@OQF2J
�.Ux»dudV ýXW {�Y udV ýXW {!?QAîC�WYV7H�FPCR;î?BT[IKfSIRJN_��ëÍbò � u�V ýXW {!?QA

FPOQV7WYA�;|H�IRJ>?BWy]@?BCPbÓ� Gßtß´� àYár¨�à³í
¨hç¦è�UéÜ#U »�udV ÜoV ýXW Ü W {JY udV Ü#V ýXW Ü W {t²U±d·�°�³«µKÙØ÷`°Z¶2²öõíú
³vê@µK·0³vê@µKÙEµ&µ�óY²U±í³�±oì!·�°�·Á]>õE°�·@±í³Õì2·G³^èí×y·�õK³Ó²ö°�·ì�òÍ�ò � uf[
{ a ê`²öõKê�²3±tì2ï½ô$°j±í³�¯�µKÙK²ö°Z¶2²öõgø�tÞ�§�§�¡�¨D~y?B9@C�IiUCÜ«U ?QAî9@WP;îIRJN\YWy]@?QC$LMI�CZFP9 CE=@WyWYANI O u�� ý ¬@{&;NWòa�I0Fò9@WY9�K
C�WY9@A�;>FP9`;[u�U�Ü\Ut{�Kö?Q9SfPF2J>?QFP9`;-T3X@9@CR;>?QWY9î?B9�ò � uf[cÜ´[
{KÒj8:9�;>=@I�CZFPANIm;>=GF2;ªU<?QA�IRJ>\YW^]@?QC³�
;>=@I�Izº@?BA�;>I�9@CRI WYT�F 9@WY9�KØC�WY9@A�;EFP9`;5FPOQVhWYA�;$H�IRJ>?BWy]@?BC'T3X@9@CR;N?QWY9º?BA0;NJN?Bf�?QFPOf�[ANW<LMI
ANX�H@H�WYANI!;>=GF2;\U ?QAd9@WP;�IKJ>\YWy]@?BCPbJ¹&IR�G9@I�FDVhIR;�J>?QC#¤hWY9�V a^_

¤�u�� ý ¬@{�¼ £ � O u�� ýFº {�É O ud¬ ýFº {P�¨¤v[©u º {KÒ




.[�� 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
8:T�LmI�?B]@I�9S;>?QT¦_ H�WY?Q9S;>A$;>=GF2;0F2J>I�Ñi]@?QA�;>FP9@C�I³�[;N=@I�9éLmI�=GFZfSI�FP9�?B9`f2F2J>?QFP9`;�ANX�aPK
AN?B\YV$F-KÕFPOB\YIRa@JEFDuv?Ób IPbR�STUFPCR;>WPJE{©ANW�;>=GF2;!U¾FPCK;>A«WY9�;>=@?QA«TUFPCR;>WPJ«A�H�FPC�I�FPAmFP97?BANWYVhIR;�JN_Sb
��X�JN;>=@IRJ>V7WPJ>I[?BT�LMI[CZFP9hAN=@WgL¿;>=GF2;«;N=@I�VhIR;�J>?QCdA�H�FPC�It?BA.;NWP;EFPOQO}_"a�WYX@9@]@I�]�uv?vbsIPb T3WPJ
FP9S_µ¤�ÐºÑ7;>=@IRJ>IîIzº�?QA�;&F7�G9@?};>I"9`X@Vîa�IRJ&Ä<u�¤E{�WYT H�WY?B9`;>AtL[=@?QCE=�F2J>I^¤ãKöANIRH�F2JEF2;>IR]�{
;>=@I�9pLMI$CZFP9 F2H@HGO}_l;>=@IhLMI�OBOÊKfI�9@WgL�9pJ>I�ANX@O};Z»!èZ°�Ù0ì2·G¸"èK×^·�õR³v²ö°2·���¶`µ�Î.·�µE¶ °�·éì
³:°�³ØìPï3ï½¸�Zí°�×y·�¶`µ>¶*ôhµK³ÓÙí²öõ�±Ø¯Gì`õEµD³vê@µ�°�Ù�ZR²�³&õKïQ°�±í×^ÙEµ0°:è�È-�nó´U k Î�²3±�õE°�ô�¯Gì^õK³ a ê@µK·U ²U±5ì2·¿²3±g°�ôhµK³ÓÙí¸�b n¾?};>=@WYX�;7OBWYANA7WYT�\YI�9@IRJEFPOB?B;Õ_A�«LMI�CZFP9®FPANA�X@VhI�;>=GF2;�;>=@IpU\K
?Q9Sf2F2J>?¦FP9S;"T3X@9@CR;>?BWY9rh O uF� ý ¬�{Ò¤¥[©uF�r{z�rL[=@?QCE=p?QA"C�WY9@A�;EFP9`;"a`_lIKJ>\YWy]@?BC�?B;Õ_A��f2FP9@?QAN=@IRA
uvI�OBANI�LmI5ANX�a@;NJEFPCK;7;>=@I�C�WY9@A�;EFP9S;$T¦J>WYV O {íb®~y?Q9@CRI O ?QAD9@WP;7?B]@I�9`;N?QCZFPOBOB_ Ñ�;>=@IRJNI
Izº�?QA�;>AhFlT3X@9@CR;>?QWY9�»ÏÍxò � uf[
{îA>F2;>?QA�T¦_�?Q9@\¼h O uF� ý ¬�{F»
u�¬@{Ò¤v[©ud¬@{ ÿ¼ËÑ WY9éF ANIK;�WYT
H�WYA�?B;>?}fSIhVhIZFPANX�JNIPb�ïoWgL ]@IR�G9@I0F5T3X@9@CR;>?QWY9�½<u���{!¼ h~O u�� ý ¬@{F»rud¬@{ã¤¥[©ud¬�{dL[=@?QCE=
?QA09@WY9�KØCRWY9@A�;EFP9S;Zb c|=@I�9¾LmI'ANIRI';>=GF2;�;>=@I�T3X@9@CR;>?BWY9�½ ?QA$;>=@I']@I�AN?}J>I�]ëFPOBVhWYA�;
H�IKJ>?QW^]@?QC"T3X@9@CR;>?BWY9rb�8:9òTUFPCR;
�	½ óÙU k u���{M¼ hVO u�� ý ¬@{*»#ó\U k ud¬�{Ò¤¥[©u�¬@{�u�a�I�C�FPX@ANIîWYT
;>=@I#U\Kö?Q9SfPF2J>?QFP9@C�I!WYT	[
{dFP9@]�;>=@I�?B9`;NI�\PJEFPO
WPH�IRJ>F2;>WPJ

�r¾ »<ò � uf[
{�YÞò � uf[
{ ý¾�¿ uF�r{.¼jh O u�� ý ¬@{ ¿ u�¬@{Ò¤v[©ud¬@{
?QAtF7C�WYV7H�FPCR;�WPH�IRJ>F2;>WPJZb[~y?Q9@C�I�;>=@I�C�OBWYANX�J>I�WYTmÈP½ùóÙU k Î k�À ­�CRWY?Q9@C�?B]@I�A�L[?B;>=5;>=@IC�OBWYANX�J>IoWYT È ¾ uC»�óªU k {EÎ k�À ­&FP9@]$;>=@Io9@WPJ>V7AmWYT »�ó.U k F2J>IoC�WY9@A�;>FP9`;
�^LMIo=GFgfSIo;>=@I]@I�AN?}J>I�]#JNI�ANX@OB;�b ¶
ïoWgL¾LMI�ANX�H@H�WYA�I�;>=GF2;àUë»�udV ýXW {.Y udV ýXW {�?QA|9@WP;|LMIZF�I¥KöVh?Êº�?Q9@\@b�üm_$OBI�VhV$F

z:=�bQz
B'LMI5=GFZfSIòFl9@WY9�KØC�WY9@A�;>FP9`;�T3X@9@CR;N?QWY9�� Ítò � udV ýXW {îL[=@?QCE=¿?QA$FPOBVhWYA�;�H�IzK
J>?BWy]@?QC2b²?[I�CZFPOBOd;>=GF2;hFlANX�aGANIR;�WYT&F'C�WYV7HGOQIK;>I#VhIK;NJ>?QC�A�H�FPC�I5=GFPA7C�WYV7H�FPCR;7C�OQW�K
ANX�J>I'?QT"FP9@]¾WY9@OB_é?QT�T3WPJ*FP9S_�¤<Ð Ñ<;>=@IRJ>I F2J>Iò�G9@?B;>I�O}_éV$FP9`_¿a�FPOBOQA0WYT!JEFP]@?QX@A
OQIRANA�;N=GFP9�¤0Ð Ñ*L[=@?QCE= F2J>I�C�WgfSIRJ�;>=@I0ANX�aGANIR;Zbl8Õ;�T3WYOQOBWjL[AîT¦J>WYV ;>=@?QAîTUFPCR;î;>=GF2;
;>=@I5A�IR;$WYTc��Ítò � udV ýXW {îL[=@?QCE=¿F2J>I*FPOBVhWYA�;îH�IRJN?QWy]@?BC5?QA7FlC�OQWYA�I�]®OQ?B9@IZF2JhANX�aPK
A�H�FPC�IîWYT!ò � u�V ýXW {Kbo8:9òTUFPCR;
��LMIîCZFP9�ANI�I";>=GF2;o;>=@I"A�IR;�WYT�FPOBVhWYA�;�H�IRJ>?BWy]@?QC"T3X@9@C�K
;>?BWY9@A0?BA�CROQWYANI�]�X@9@]@IRJ#;N=@I uvOQF2;N;>?BC�Ig{7WPH�IKJEF2;>?QWY9@A'uC»�� ý » � {µÁY VhF-ºru(»�� ý » � {�FP9@]uC»�� ý » � {~ÁY V7?Q9
uC»�� ý » � {Kb���IK; W ­ha�I�;N=@I0A�V$FPOQOBI�A�;"AN?B\YV$F-KÕFPOB\YIRa@JEF5WYT|ANIR;NAîL[?B;N=J>I�A�H�I�CR;�;>W!L[=@?QCE=i��?BA�VhIZFPA�X�JEF2aGOQIPb-8:97H�F2J�;>?QC�X@OQF2J
�yIKfSIRJN_DCí=GF2J>FPCR;>IRJ>?BA�;>?BC�T3X@9@CR;>?BWY9��T¿ud` Í W ­�{©?QAMFPOBANWîFPOQV7WYA�;«H�IRJ>?BWy]@?QC2b!�¤IR; W �ma�I�;>=@IoANVhFPOQOQIRA�;�A�?Q\YV$F-KØFPOQ\YIRa@JEF�WYT
ANIR;NAmL�?};>=7J>I�A�H�I�CR;M;NW�L�=@?BCí=�� ý ��óªU ý ÒZÒZÒ ý ��ó	U k ý ÒZÒZÒ«F2J>ItVhIZFPA�X�JEF2aGOQIPb«~y?B9@C�I#��?QA
FPOQV7WYA�;«H�IRJ>?BWy]@?QCo?BT
FP9@]$WY9@OB_7?QT���ó	U¾?BAMFPOQV7WYA�;�H�IRJ>?QW^]@?QC�LmI�I�9@WgL�;N=GF2;MIZFPCE=l�UT_�` Í W �
�
?QA�FPOQV7WYA�;oH�IRJN?QWy]@?BCPb!8:T�T3WPJ�IRfSIKJN_�` Í W ��LMI�Iy9@WjL¨��T¾ÍX�$u W �í{t;N=@I�9
FP9S_�� � Íåò � u�V ýXW �E{[VîX@A�;ta�IîFPOQVhWYA�;dH�IKJ>?QW^]@?QC!a�I�CZFPX@ANI";>=@I�A�IR;&WYT©FPOQVhWYA�;�H�IKJ>?ÊK
Wy]@?BC!T3X@9@CR;N?QWY9@At?BAtF7C�OBWYANI�]*OB?Q9@IZF2J�ANX�aGA�H�FPC�I"WYTªò � udV ýXW {|FPA[LmI!=GFZfSI�VhI�9S;>?QWY9@IR]
F2a�WgfSIPb$� ?B9GFPOQOB_A�
LMIh=GFZfSI$F#9@WY9�KÓ;NJ>?}f�?¦FPO.UàKØ?B9`f2F2J>?¦FP9S;"AN?B\YV$F-KÕFPOB\YIRa@JEF W ��ANW#;>=GF2;
;>=@I�TUFPCR;>WPJ\U »�udV ýXW �E{�Y udV ýXW �>{|?BA[C�WYVDH�FPCR;ZbÆoAN?B9@\TM«JNWPH�WYAN?};>?QWY9�z:=�b @�;>=@I�H@JNWyWYT�WYT	M«J>WPH�WYAN?B;>?BWY9'z:=�bë=�?BA�C�WYVDHGOQIR;>I2b ¶
�y�
��$���$ �"�����-�j�r�4G¤�4G¤���j���.���Z�U�j�U��� �y�r�9Â�� niI©L�?BAN=&;>W�F2H@HGO}_ÄÃ�WPJ>9rqsA
OQIRVhV$F�b

c|=^X@A[?B;[ANXc�hC�IRA�;>W�AN=@WjL ;>=GF2;[IRfSIRJ�_�CE=GFP?B95C�WY9S;EFP?Q9@A�FDV$F-º�?QV$FPO�I�OQI�V7I�9`;��@?ÓbsI2b«?BT




���� â"������	�'().%ZY¿�(2+*Z	r���&%�2.'º
��:�¨§�� 
.[Ú§
È:`iÅ�Î�¬�û�?QAoF7;NWP;EFPOQO}_�WPJN]@IRJ>I�]òCE=GFP?Q95;>=@IR9�� ÅÁ`iÅ�Í�û u�L[=@IRJ>I�;>=@?BA�J>IRH@J>IRANI�9S;>A
;>=@I�AN?Q\YV$F-KØFPOQ\YIRa@J>Fî\YIR9@IRJEF2;>I�]5a`_�;>=@I�X@9@?QWY9�{Kb�¤IR;à` Íå� ÅÁ`iÅ0L[?B;>=p[©ud`�{�ÐéÑîFP9@]$�Pº ð Ð¿Ñ�b«c-F�ISIÇÆî¼ �� � � Â � � ¦y;N=@I�9�T3WPJ´÷ª­ANXc�7C�?QI�9S;>O}_#OQF2J>\YIoLMI!CZFP9#Cí=@W^WYANIN` � ­ Í Ø Å�ÈoL�?};>=

[©ud`ÊÉn`Ç� ­ {§� zB Æ¥[©u�`�{KÒ u�z:=�ÒëB`{
üm_ FPA�ANX@V7H@;>?BWY9hU »�udV ý Ø Å�È�{iY udV ý Ø Å�È�{DANF2;>?QA��GIRAòudÆ�
�?o{Kb.niI5CZFP9®X@A�I?�WY=@OB?Q9rq A�OQIRVhV$F�;>WD�G9@]5F7A�_�A�;>I�V Û ��»�udV�� ýXW � ý [ª�E{!Y udV�� ýXW � ý [ª�E{dFP9@]*FDV$F2HË »<V�Y V�� ANW�;N=GF2;�`iÅ¡È[¼ Ë j � u W �í{Kb.�¤IR;�` �Ì�­ ¼ Ë ud` � ­ {�¦S;N=@I�9�a`_�u�z:=�bë;S{¤LMI|=GFgfSI[©ud` � ­ { ñ [©ud`�{�É �Í Æv[©ud`�{Kb©c|=@?QAM?QVDHGOQ?QIRA�;>=GF2;\[ª��uF�(��Í�` �H�­ »�[ ��ÿ ud`�{�� zdÉ�Î@{���Í [©ud`�{íbnlJ>?};>I#`c­�¼ È
�(�[Í�` �Ì�­ »�[ ��ÿ ud`�{mÐëz[ÉXÎ�ÎSb«c|=@I�9�`c­�Í W �tFP9@]

[ª�gud`c­Z{MÐ [ª�jud` �H�­ {-É zB [©ud`�{©¼b[©ud` � ­ {�É zB [©ud`�{mÐ z
w [©ud`�{KÒüm_ò=`_^H�WP;>=@IRAN?QA#U »©udV ý Ø Å�ÈR{�Y udV ý Ø Å¡ÈR{oA>F2;>?QA��GI�A$udÆ�
�?t{KbrniI7C�OQFP?QV ;>=GF2;

T3WPJ[IRfSIRJN_Tµ7Ð¿Ñ
z
w [ª� w `c­Jg Û j �� `c­�gòÒZÒZÒ:g Û j � �� `c­ x � [ e `mgpU j � `hg�ÒZÒZÒ:gnU j � � ` q u�z:=�Ò @Y{

c�WDANI�I�;N=@?QAd?B;[ANXc�hC�IRA[;>WDAN=@WjL ;>=GF2;[T3WPJ\�	�[Í�`c­!g Û j �� `c­Jg�ÒZÒZÒ
g Û j � �� `c­
[ ��ÿ e `�gpU j � `hg'ÒZÒZÒ
gpU j � � ` q Ð z

w u�z:=�Òñ=S{
a�IRCZFPX@ANIòu�z:=�bñ@Y{tT3WYOQOQWgL[A�T¦J>WYV u�z:=�bë=S{ta`_'?Q9S;>I�\PJEF2;>?BWY9rbTüMX�;�?QT!�	�îÍ Û j n �� `c­�� p ¼
Ñ ý ÒZÒZÒ ýRð �Y;>=@I�9�a^_D]@IR�G9@?};>?QWY9DWYT�`c­|LmI�ANI�Id;>=GF2;J[ ��ÿ u Û j n �� `c­Z{MÐëz�ÉÏÎ�FP9@]5u�z:=�bñ=S{
T3WYOQOBWjL[AdIZFPAN?QO}_SbytfSIRJEFP\Y?B9@\DWgfSIRJ�µî¼/z ý ÒZÒZÒ ý ÄËFP9@]#OQIR;N;N?Q9@\�Ä½Y Å�W LmI!\YIR;

OQ?QV¿?B9@TÀ|Á�Â
Ã
z
Ä

À|� } � [ e `mgnUoj � `hg'ÒZÒZÒ�gpUoj � � ` q Ð¿Ñ�Ò ¶
�y�
��$��Ð¦ ���j�r�4Gt�HG����j���.���Z�U�j�U��� �y�
�
Ñ
� nlI�AN=GFPOBO
AN=@WjLë;N=GF2;�T3WPJ´` Í " L[?B;N=[©ud`�{mÐ¿Ñ7FP9@]#T3WPJ ð Ð¿Ñ�LMI�=GFgfSI

OQ?BV¿?Q9@TÀ|Á!Â¤Ã
z
Ä

À|� } � [ e g �n } � Uoj � n ` q Ð¿Ñ�Ò u�z:=�Ò DY{
~y?Q9@CRIt;>=@I&F2a�WgfSIo?Q9@I�Ô^XGFPOQ?};:_DT3WYOQOBWjL[AmT3WPJdFP9S_$ANX�aGANIK;|WYT Ø �`LMIoCZFP90FPANANX@V7Iîu�L[?B;>=�K
WYX�;¤OQWYANA¤WYTy\YIR9@IRJEFPOQ?};Õ_G{�;>=GF2;([ ��ÿ ud`�{ ñ �� [©ud`�{�T3WPJ��(�[Í�`��
L�?};>=o[ª�gud`��í{mÐ �� [©ud`�{FP9@]�[ ��ÿ ud`�{�¼ÏÑhT3WPJî�(� ÿÍå`��îu�a`_#J>IRVhWjfy?Q9@\DT¦J>WYV `/;N=@WYANI��@a@J>I�AtH@J>W�5�I�CK;>?Q9@\h;>W�(��A>F2;>?BANT¦_�?B9@\Ë[ ��ÿ u�`�{MÊ �� [©ud`�{N{Kb.c|=@I!C�OQFP?QV�T3WYOQOBWjL[A�b




.[Xâ 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
Ó� Gßtß´�ëàYár¨vàvø�¨~��TÏ²3±�ì2ï½ôh°�±í³¤¯�µKÙí²Ø°Z¶2²öõ�tÞ�§�§�¡�¨ Ç WYV7H�FPCR;N9@I�ANA�WYTtudV ý#" {�?QV7HGOB?QI�Ao;>=GF2;&T3WPJ�IRfSIRJ�_°¤�Ð/Ñ$;>=@IRJ>I�Izº�?QA�;>A

FP9*FPOBVhWYA�;|H�IRJN?QWy]@?BC!T3X@9@CR;N?QWY9�� � ANX@CE=5;>=GF2; e hµ� �$É±� � � � ¤v[ q ÿ� �ª¤ � b�cd=@?BA�VhIZFP9@A
;>=GF2;t;N=@I�A�IR;iK ­ ¼ È
�(��Í�V���»lhµ�¨�0É�� � � � ¤¥[ ��ÿ Î ñ ¤ � ÎîA>F2;N?QA��GI�A#[ª�ju�K ­ {¢�j¤ � b
u�8:T�;N=@?QA[LmIRJ>I!9@WP;d;>=@I�CZFPANI�LMI�LMWYX@OB]#=GFZfSI�F�C�WY9`;�JEFP]@?QCR;N?QWY9#A�?Q9@C�I¤ Í Ð £ù£ �¨�$É �u�C�¨¤v[ ��ÿ ¤v[ª�gu��(�í{

ñ £�Ò	Ó4£ �¨��Éé� � � � ¤¥[ ��ÿ ¤v[ª�ju��(�E{
ñ ¤ � [ª�ju�K ­ { ñ ¤ Í ÒÛ{

�¤IR;�` ­ ¼+`hg¥K^Ô­ ;>=@I�95WY95IKfSIRJN_��@a@J>I�FP9@]#T3WPJ�IRfSIKJN_wµhÐ¿ÑDI�?};>=@IRJu�zj{Õht� ��T Ó ó_U � Éé� � óÙU � � � ¤v[ ��ÿ ��¤ � �GWPJ
uöwY{ h � ��T Ó ó_U«���¨¤v[ ��ÿ ¼ºÑ�b

~y?Q9@CRIn� � ?QA�FPOBVhWYA�;oH�IKJ>?QW^]@?QCîLMID=GFZfSI�T¦J>WYV ;>=@ID]@IK�G9@?B;>?BWY9 ;>=GF2;�T3WPJ!I�FPCí= ¹ Ð Ñ
;>=@IRJNI�Izº�?QA�;a�_� ý ÒZÒZÒ ý � k Í�ò � uf[
{-ANX@CE=h;>=GF2;«?Q9@TÒ­��´�X� k e(hµ� �UT Ó óÙU��dÉX����� � ¤v[ ��ÿ q ÿ�� ¹ År¤��GT3WPJoFPOBVhWYA�;dFPOQO��(�tFP9@]TµhÐ¿Ñ�b
niI|CZFP9îJ>IRHGOQFPC�I´` ­ a`_";>=@Id?Q9S;>IRJ>A�I�CR;>?BWY9D?B9 Ø ¦S;>=@I�9îH@J>Wgf�?Q]@?B9@\�LmI[CE=@WyWYA�I[F&ANIzKÔyX@IR9@C�I!ÈQ¤ � Î � À ­[L�?};>= q � À ­ ¤ �� �éÅÄW ;>=@I�F2a�WgfSI�H@J>W^C�I�]@X�J>Io\Y?}fSI�AmF!A�I�ÔyX@I�9@CRIoWYT

ANIR;NA.` ­ ² b©cd=@IMANIK;�` Ã ¼�g � À ­�` ­ ² =GFPA 9@WY9�KØ�RIRJ>W�VhIZFPANX�J>ImFP9@]�;>=@IMCE=GF2JEFPCK;>IRJ>?BA�;>?QCT3X@9@CR;>?BWY9Ö��T ?QA[FPOQVhWYA�;MH�IRJ>?BWy]@?BCPb ¶
üm_";>=@I[F2a�WgfSI[OBI�VhV$F#�0¼��UT�?QA«FPOQVhWYA�; H�IRJ>?BWy]@?QC2b � ?BfSI�9ì�	�.OQIK;�× �n } ­ ò � uf[ ��ÿ {=GFZfSI�;>=@I�9@WPJ>V �
�½u0�¥� ý ÒZÒZÒ ý ���P{Q��� ��ÿ ¼¾V$F-ºH���H�d��� ± £ �¨�-�I� � ¤v[ ��ÿ ³ ÿ� Ò
�¤IR;ÇØ$u ð�ý � ý �	�N{�a�I&;>=@I�A�IR;�WYT¤fSI�CR;>WPJNA[WYT¤;>=@I�T3WPJNV uf� ý ��ó�U k ý ÒZÒZÒ ý ��óJU � k {�Ù¥�

Ì�Í��db[c|=@?QA�=GFPA[C�WYV7H�FPCR;dC�OBWYANX�J>I�?Q9�ò � uf[ ��ÿ {Kb¹&I�9@WP;>I�a^_ÖØfÚPu ð�ý � ý �(�>{m;>=@I!ANX�aGA�IR;oWYT�Ø$u ð�ý � ý �	�N{|C�WY9@A�?QA�;>?B9@\hWYT-I�OBI�VhI�9S;>A�FPOQO
WYT�L[=@WYANI�C�WYV7H�WY9@IR9`;>A�F2J>I�9@WY9�KØ��IRJNW�u��
���
� ñ �� uf[©u�`�{N{ ÿ� {Kb� ?}fSI�9T�(�[Í�`���FP9@]l¤[Ð¿Ñ�LmIt]@I�9@WP;>I�a`_Ër u�¤ ý �(�>{©;N=@ItV$F-º@?BVîX@V CZF2J>]@?Q9GFPOB?B;Õ_
WYT�FP9Õ¤ãKöANIRH�F2JEF2;>IR]#ANIR;d?B9ÖØ Ú u ð�ý � ý �(�>{íb�~y?B9@C�IÊØ Ú u ð�ý � ý �	�N{�=GFPA[CRWYV7H�FPCR;|C�OBWYANX�J>I³�rÆu�¤ ý �	�E{M?QA|a�WYX@9@]@IR]*T3WPJ´�(�[Í�`��Zb
niI�Cí=@W^WYANI ��� T ���­X� ÐÛ¤X­!Ð�ÑP��Î0Ð�ÑhFP9@]�` � ¬²`��[L[?B;>=�[ª�jud` � {dÐ�Ñ7ANX@CE=5;>=GF2;rÆu�¤ ý �	�E{"¼ùr���ùu¤X­�É�Î ÊÜ¤0ÊÝ¤X­³�-ù4�(��Í+` � b ~y?Q9@CRIpr u�¤ ý �(�E{!?QAîFP9 ?Q9S;>I�\YIRJ

f2FPOQX@I�]�VhWY9@WP;>WY9@I�]@IRCRJ>IZFPAN?B9@\�T3X@9@CK;>?QWY9�WYT�¤o?};&?QAoOQW^CZFPOQO}_#CRWY9@A�;EFP9S;hu�Izº@C�IKH@;!F2;oF
C�WYX@9S;EF2aGOQI�ANIR;�WYT ¤E{|FP9@]5?QA[FDVhI�FPANX�JEF2aGOQI�T3X@9@CR;>?BWY9rb
Ç =@WyWYANI7� ­ � Í�` � FP9@]��å� ý ÒZÒZÒ ý �ÕÞ T3WPJo� ­ � ANX@CE=l;>=GF2;�È^u0� ý �Ëó´U �§² ý ÒZÒZÒ ý �TóU � �§² {ã� È ÿ »(µ"¼/z ý ÒZÒZÒ ý r Î�?QA[FDVhF-º@?QVhFPO	¤X­zKØA�IRH�F2JEF2;>I�]#ANIR;t?B9tØfÚPu ð�ý � ý � ­ � {íb




���� â"������	�'().%ZY¿�(2+*Z	r���&%�2.'º
��:�¨§�� 
.[�ú
yoA[FDT3X@9@CR;>?BWY95WY9�;N=@I!TUFPCR;>WPJ[A�H�FPC�IoV��

�	��ÁY ± £ �¨�wó�U n � � É±�wó_U n ��² �¨¤v[ ��ÿ ³
ÿ�

?QAdVhIZFPA�X�JEF2aGOQI7uvT3WPJ�z�Ê��a�±µhÊ�r FP9@]�T3WPJ p ¼ºÑ ý ÒZÒZÒ ýRð {Kb
n�?B;>=@WYX�;.OQWYA�A«WYT�\YI�9@IRJEFPOB?B;Õ_"LMIdCZFP9hFPANA�X@VhId;N=GF2;«IKfSIRJN_î9@I�?B\Y=`a�WYX�J>=@WyW^]hWYT�;>=@I

?QVhFP\YI�WYT	� ­ � =GFPAdH�WYAN?};>?BfSIN[HKØVhIZFPA�X�J>I!?B9�` � b_ïoWgLÏLmI�OQIR;´`iß!¬²` � �H[©ud`ißZ{dÐ�ÑP�
a�I�;>=@I�ANIR;tA�X@Cí=�;>=GF2;± £ �¨�7óÙU n � � É �7óÙU n �§² �¨¤v[ � È ÿ ³

ÿ� É ± £ � �7ó_U n � � É �ìóÙU n �§² � ¤¥[ ��ÿ ³
ÿ� ��Î

T3WPJ´¬0Í�`iß2byoANANX@V7I#;>=GF2;ËU »�udV ý Ø {nY u�V ý Ø {�A>F2;>?BA��GI�A�udÆ�
�?t{Kb��¤IR;�Ì ÐeÑlA>F2;N?QANT¦_[ª�Je�g �n } ­ Û j�k n� `iß�q�Ð¿ÑoFP9@]î�PºÇ�	�dÍ�g �n } ­ Û jHk n� `iß2b-8Õ; T3WYOQOBWjL[A T¦J>WYV/;>=@IM]@IK�G9@?B;>?BWY9
WYT	`iß�FP9@]µØfÚPu ð�ý � ý �(�>{m;>=GF2;

`iß&¬²g �n } ­ w Û j n �§²� `��ªg Û j n k `�� x
T3WPJ�µ"¼/z ý ÒZÒZÒ ý r b.~y?B9@C�I&;>=@I�fSIRCR;>WPJ>AoÈ^u0� ý �NóJU k Â �§² ý ÒZÒZÒ ý �ÇóJU � � k Â ��² � { ��ÿ Î Þ� } �F2J>I<u�¤X­�É�Î�{�KØA�IRH�F2JEF2;>I�]é?Q9�ØfÚPu ð�ý � ý �(�>{z�|;>=@I�A�I�T3WPJNV FpVhF-º@?QVhFPOdA�IR;�L�=@?BCí=é?QA
u�¤X­|ÉXÎ@{�Kö]@I�9@ANI�?Q9µØfÚPu ð�ý � ý �(�>{íbytH@HGOB_y?Q9@\®;>=@I F2J>\YX@VhIR9`;ò?B9Ï;>=@IiH@J>W^WYTDWYTì�¤I�VhV$Fºz:=�bBz:;®;NW/uf� ý ÒZÒZÒ ý �r{ ÍØfÚPu ð�ý � ý �(�>{�LMIdCZFP97CE=@W^WYANI_µ7Ð¿Ñ�ANX@CE=7;>=GF2;�u0� ý ��ó�U k Â �§² ý ÒZÒZÒ ý �Ùó�U � � k Â �§² � { ��ÿ?QA
¤X­zKØCROQWYANI�;>W7?};Zb.cd=@I�9
[	Ù w g �n } ­ U j n � k Â �§² � ` x ¼ £ �|n } ­ �ìóÙU k Â �§² ¤v[	Ù ñ £ ��T.¤v[ ��ÿ É ð ¤X­�Ð m [©ud`�{
T3WPJlA�WYVhI m Ð Ñ�b ~yX@VhVh?B9@\�WgfSIRJ�µ ¼ z ý ÒZÒZÒ ý Ä±�î?Q9S;>I�\PJEF2;N?Q9@\¾WgfSIRJ��	�ÏÍg �n } ­ Û j n k� `iß�¦�;>=@I�9pFZfSIRJEFP\Y?B9@\#WgfSIRJhz�Ê�ÌéÊ�Ä FP9@]lOBIR;N;>?B9@\#Ä Y Å�W �G9GFPOBOB_
\Y?BfSIRA�u�z:=�bÛwY{Kb ¶
�y�
��$��Q� ���j�r�HG �4G©���j���«���Z�U�j�U��� �y�
�
à
� nlImCZFP9�FPANANX@VhIJU »�udV ýXW {�Y udV ýXW {

?QA�IRJN\YWy]@?QCòFP9@]éX@ANIå?�WY=@OB?Q9rqsA�OBI�VhV$F A�W ;>=GF2;$LmI�?B]@I�9S;>?QT¦_ udV ýXW {7FP9@] u�V��7ÜV � ýXW ��Ü W � {KbyoANANX@V7I�;>=GF2;îU>Ü�ä�U/?BAt9@WP;tIRJN\YWy]@?QC�¦�;>=@I�9*;>=@IKJ>I�Izº�?B;>A�F7a�WYX@9@]@I�]òT3X@9@CR;>?BWY9O u�� ý ¬�{«WY9�VèÜ!äåV »Û¼+V��´Ü�V � Ü�V � uö¼�� ��ÿ �Ná ÿ Ë j � u��(�E{ÙÜ Ë j � u��(�E{N{mL[=@?QCE=?QAo?B9`f2F2J>?QFP9`;�X@9@]@IRJcUtÜ!äåU�aGX�;�?QAo9@WP;oHGX�J>I�O}_�F$T3X@9@CR;>?QWY9'WYT.�pÍ Ë j � u��(�E{z�r9@WPJHGX�J>I�O}_$F"T3X@9@CR;>?BWY9�WYT�¬$Í Ë j � u��(�E{Kb niI[L[J>?};>I O u�� ý ¬@{-¼ O u��(� ý � � ý � � � {«FP9@]$]@IR�G9@IFP9#?B9`;NI�\PJEFPO
WPH�IRJ>F2;>WPJ

� ¾ »Aò � udV ýXW {�YÞò � udV ýXW { ý¾�¿ u��(� ý � � {|»Û¼jh O u��(� ý � � ý � � � { ¿ u��(� ý � � � {Ò¤v[ � u�� � � {




.[E� 
����! #"	$g�&%3��$y	 ��	���"����¤	�'-��	 �('	)+*-,Y	� �	��¤	�).%0/1*"�
��	�2 �¤	� 
L[=@?QCE=5?QA[FDCRWYV7H�FPCR;[WPH�IRJEF2;NWPJZbüm_�FP9GFPOQWY\P_�L�?};>=#;>=@I�H@J>WyWYT�WYT.��I�V7V$F0z:=�bBz
BDLMI!=GFgfSI!;N=@I!T3WYOQOBWjL[?Q9@\@bmcd=@IRJNI
Izº�?QA�;>A[FDT3X@9@CK;>?QWY9©»0Í�ò � udV ýXW[ý [
{MA�X@Cí=�;>=GF2;¾ »
uF�	� ý � � {M»½¼ £ O uF�	� ý � � ý � � � {F»ru��(� ý � � � {Ò¤v[ � u�� � � {
?QA!9@WP;"F5T3X@9@CR;>?BWY9pWYT��	�îFPOBWY9@IhFP9@]pC�O�È^u ¾ »G{�U � »4µ ñ ÑyÎ0¼ C�OvÈ ¾ u(»ìó�U � {o»	µ ñÑyÎD¬bò � u�V ýXW {KÒ���WPJ ¹ Ð Ñ7;N=@IRJ>IîIzº@?BA�;>Aîr ¼>rÆu��(� ý ¹ {�ÐºÑ�A�X@Cí=ò;>=GF2;"È^u ¾ »@{�óU � {íÎ Þ� }	j Þ ?QA
¤ãKØ]@IR9@ANI�?Q9�È^u ¾ »@{�ó_U � Î � ��â uv?B9�;>=@I#ò � ud[ ��ÿ {�Kö9@WPJ>V�{Kb��WPJ[IKfSIRJN_ã¤[Ð¿Ñ"LMI!CE=@W^WYANI!F�ANXc�hCR?QI�9S;>OB_0OQF2J>\YIcr ­ ��ä&FP9@]5FDA�IR;LK0u ¹ ý ¤E{m¬�V��L[?B;>=�[ª�ju�K0u ¹ ý ¤E{N{Ç�å¤&ANX@CE= ;>=GF2;#rÆuF�	� ý ¹ {i�>r ­ ��ä"T3WPJ�FPOQOª�(��Í�K0u ¹ ý ¤E{#ÔRb���WPJ�FH�WYA�?B;>?}fSItANI�Ô^X@I�9@C�I"È ¹ � Î � ��â uUL�?};>= ¹ � Y Ñ�FPAªµ7Y Å�W®{�FP9@]0F�H�WYAN?};>?BfSI[ANI�ÔyX@IR9@C�I
ÈQ¤ � Î � ��â u�L�?};>= q Ã� } � ¤ � A�Xc�hC�?BI�9`;NOB_DANV$FPOQO¦{�LMI�]@IR�G9@I��ò»<ò � udV ýXW {�YÞò � udV ýXW {K»

� u��	� ý � � {«¼ � Ñ ?QT	�(�[Í�� � ��â K0u ¹ � ý ¤ � { ý¾ » WP;>=@IRJNL[?QANIYÒ
��WPJ/IZFPCE=°�(� ;N=@I ?B9`;>IR\PJEFPOpWPH�IRJEF2;NWPJ/?BA C�WYVDH�FPCR; FP9@]ËANW ��� � É ¾ »U��� � Ê�
� O ��� ��æ á ���;»��
� ����� á � q � ��â ¤ � Ò ��X�JN;>=@IRJNVhWPJ>I³�©T3WPJ�IRfSIRJN_ ¹ Ð�ÑòFP9@]<O¦F2J>\YInr ;>=@I
TUFPVh?BOB_*ÈjÑyÎ_��È^u ¾ »@{�ó_U��PÎ Þ� }	j Þ ?QA ¹ KØ]@IR9@ANI"?Q9�È-�HU«�2Î � �oâ uv?B9#;>=@INò � uf[ ��ÿ { KØ9@WPJ>VT3WPJ[IRfSIRJN_p�	�>{Kb�¤IR;�û a�Iî;N=@IDFPOB\YIRa@JEF$A�H�FP9@9@I�]�a^_iÈ ¾ »�» O Í«ò Ã udV Ü�ä�V'{ ý#O u�UÖÜ�ä�Uo{d¼O�ý »�Í ò Ã udV'{íÎA¦�;>=@IR9�û ?BAcUàKØ?B9`f2F2J>?QFP9`;!FP9@]�;N=@I7FPOBVhWYA�;tH�IRJ>?QW^]@?QC�T3X@9@CR;>?BWY9@A�?B9û�F2J>I�]@I�9@ANI�?B9�û�b�¤IR; W Úh¬ W ]@I�9@WP;>ID;N=@IDANVhFPOQOQIRA�;�AN?Q\YV$F0FPOQ\YIKa@JEF�L[?B;N='J>I�A�H�I�CR;�;>W�FPOQO©WYT«;>=@I
I�OBI�VhI�9S;>A�WYTÙû F2J>IhVhI�FPANX�JEF2aGOQI2b W ÚD?BANU\Kö?Q9SfPF2JN?¦FP9S;�FP9@] W �h¬ W Ú�b�
òWPJ>I�WgfSIRJ
�ûÆ¬�ò � udV ýXW Ú ý [
{�?BA ]@I�9@ANI[FP9@]7ANWo;>=@I|ANIR;.WYT�FPOQVhWYA�;-H�IRJN?QWy]@?BC|T3X@9@CR;>?QWY9@A.?QA©]@I�9@A�I
?Q9�ò � udV ýXW Ú ý [
{
� ?Q9GFPOBOB_A�S;>=@I&]@I�AN?}J>I�]#CRWYV7H�FPCR;MTUFPCR;NWPJ[CRWPJNJ>I�A�H�WY9@]@Ad;NW7Uº»�u�V ýXW ÚR{�Y udV ýXW ÚR{Kb¶

���r�Ð¦  ����i�l�y���j�D���-�®���¥GØ�y�j���-�Y�y�
òWYA�;tWYT�;>=@I�]@IR;EFP?BOQA�F2J>I�;EF�ISIR95T¦J>WYV ;N=@I"F2JN;>?BC�OQI�WYT ��X�JNA�;>I�9Sa�IRJN\l�uç�F2;>��9@I�OBANWY9
FP9@]Õ�oJ>9@A�;>I�?Q9�®sw-¯Ób.yoOB;>IKJ>9GF2;>?BfSItFPC�C�WYX@9S;>A|WYT¤;>=@ItH@JNWyWYT¤F2H@H�IZF2Jd?B9�® z�¯rFP9@]�®ë@-¯rFP9@]®ð;�¯
CRWY9`;EFP?B9@AtFP9�WjfSIRJ�f�?QIKL WYT�;>=@I&H@J>WyWYTØb

�$��GØ�^���y�-�Y���

z���J�Á©�èQé�ê�ë�ì#í�î�ì#é�ï�ð	ñ�ò(ó�ôQõCõ�òSöNó(òi÷øöúù´õZû�ü*ý�÷
ófþ¡ÿoò(üIõ����Iö�ý���ü��	�S÷øö
���ÐüIõC÷���
�� ô��	�(ò�õfþ�ÿ�ò(üIõ��Ið�l�¨"J� �l� ð���é��;í���ì#ë��4í�ð�'!���-�Ìð^
S�I{g
���:���J��©oèPé0ê�ë�ì.í�î�ìSé�ïQð³%0�����Fë��#íQì �Ìê!�4í�ð"��í�#c)_�A2Ué�í�ê=ë�ì$�;í¡ð	þ¡ÿoò«òSõZû4ü*ýI÷�ó%�¸ÿoò(üIõ�ò&�
÷�ó'��
�(�õ�ü*ü�)�ü�)+*-,.ò&.

�]òSõ�ò(ýI÷�/ 0+�¸ÿoò(üIõ�ò&��ð�1´è��2� �P�43§ì#éÒ�- 5��ë�6v�³*7�8�z�
9;:�
#��{���<Cð³úz�I[ =Fú�úz�
�§��>�Ù����ìSë�ì#é�ê�ì#í¡ð�ù´õZû�ü*ý�÷
óÇþ¡ÿoò(ü�õ?��ð2�	�¨"J� �l� ð��@��3�îQé��A#Pï�ì4ð`
#��{z§:�â-�CB��K�C��6��A�Ìí�ð
*�ò?
 ò(ó&�Zò(ýD�Ðü&(�÷�ó?0E)(õ�ü��F�øÿoòG�]ò&��õ�÷�óG�øÿ�ò(üIõ���ü�)�ý���ö"����÷�ó'��
-0��H0��Zò&�D0Cð���é���í�ê�� �Z�43�ìSéÒ� I�Fë�6A��*7�7���J:R�K<ML"N;:v
S�K�í�K<Cðy
.[�
?=¸�������ú:�>�-� =¦�l���O6-�4è-P4ì#í���ë#ð"QE�
ýCRò&�]üIö�0��
õ����
÷�üIöVý�òTSNôPõ'0��ÐòSö
�(òSõZûÇý�ô5�¸ÿ+Rò.üIõ"Uò&�]ò�ý4ò�*�,.ò&�]ò�õVRò#ýI÷�0CôPõ+
 ò�0
(�õ�ü(ûIõ0ò�0'0C÷
ü�ö�0��IõC÷W�øÿ-�XRò&�
÷�YSô�ò?0Cðv*�Zì[3%�;í��H�;é�ìT1@�IèPé�î���\7��ð³§��5:�
#�4[�[$=9[F{K<CðAúZ
S{��



���������
	���
������������������
���������
	���
������ �!	������
" 	����
������#$���%���$�!	����!��&�'(��)*�+��	�,*-��/.1032
" 	����+	�,4	5�6	�75&�'!���8��)3�+��	�,9-���:�;

��< < &�) 7=�>��'�� &�) ����?�2
�����
	5�+��,��!�@&6	9<�&�' " # ) '1��&6	5)��!�A.��9.
��,4�!��&6	�< &�'B&�)3�+�!���C���A�+�@��) � " 	���������&6	5)A�8.�D�2
��,4�!��&6	�< &�'B�����+��&FE4��D�:
����&6��� ���!��&�'G, ��	�7���������&6	5)A�A.�.

H ��&6����
������ �!	������I�$E$&
H �!��)$	5# ���J&���� & " ���!� 2�2
H &6��K��$	�LM�!��7�	9< &J'G���$�!	������
" 	����!��7�	�< &�'G��� �!	��������!�N.!;5D
" 	���&�)*������&���)*���
������#$�������8.�.�.

H &6��K��$	�LM����'!#$������) '1�(��� �!	������I���
H &6��K��$	�L�OQPR	5&�)�'!���9S�%���$�!	������I�/.10 .
H 	9'@� )$�!�+OQTU�!��75�6	��+VW���$�!	������I�N.�.��
H ��	5#3XY�!��
���,�����)$�G���$�!	������Z�/.10 .

[�OQ'!�����+����&���)Z,���	9<�# '1�!�8.�?C0
\ OQ'@� ��&�)A�8.�:��
'�� ��&J)I����'!#$������)3�!�
� 	5�
�!	5�
	���,���&����I�A.�:��
,4	5&�)*�!�8.�:��

'1	5) < &6��&�	5) ���4�1E9,4��'1������&6	5)^]`_badc [(e@����:
'1	5) < &6��&�	5) ���A&�) " 	���������&6	5)gf�_badc [Ge@�A�h0
'1	5)Ci�#$75��'1-���:�;
��)�<I�+	�,4	5�6	�75&�'!���A��)*�+��	�,9-���:�.

'1	5�
,���'1�
�1E��+��) ��&�	5) �!�8.�?�j
��-9�+�+���>�!�N.�?C0

'1	5)3��&J)*#$��< " ����'1��&�	5)I�1E9,���) ��&6	5)A��.!;52
'1	5)3��&J)*#$��< " ����'1��&�	5)I�+����) � " 	���������&�	5)A�8.!;5?

<$��) ��&��Q-�� #$, ,4�!�k_ " 	����+��l9#$��) '1���@e@�/.�?�.
m ��)Cin	h-�
��U���$�!	������Z��?�.
<$	5��&�)����+��<Z'1	5)3���!��7���) '1�k���$�!	������I�$E$&�&�&

<$	5#$����&J)$7W����,N�N.
_o�
������#$���(���$�!	����!��&J'�ep��)*�+��	�,*-��4���
&�)*������&���)*�pTB�����U��������#$������?�2
�+	�,4	5�6	�75&�'!���8��)3�+��	�,9-���D��
�+����)���&6��&6��&6�Q-�� D

��)3�+��	�,9-
	 "rq ����������&6���(�+	
sutN_vs�w q e@�4���
'1	5) <�&6��&6	5) ������)*�+��	�,*-Ixy_ q c [(e@�4��?
_o�
������#$���(���$�!	����!��&J'�ep��)*�+��	�,*-Zt z�_vsGe@�����
	 " �
,�������&���&6	5)Ix{_ q e@�4��?

�!��7�	9<�&�'G�
������#$����������.
�1E$&��+�+��) '1������:

�1E���'1����)�<$	5�
	���,���&����I�A.�D�j

| ���+�p���!��#$�@)g��&��
������D
| E9��<g,4	5&�)*���!��:�.
} ����)$K��!
$���$�!	������Z�N.10 .
_o�
������#$���(���$�!	����!��&J'�ep��)*�+��	�,*-Zt z _vsGe@�����

} #$���+�+��)*��#$��7$
��~'1	5)Cin��'1��# �����/.�j�:

� ��# ������������#$�����8.!;5?
� ��)$�!�����+	��
" 	����
�$	5�
�!	5��	���,�� &����I� D�.
" 	����=, ��	�������&���&6��->�+,���'1���A���
�+�+��	5)$7$� " 	��B�
�$	5�
�!	5�
	���,�� &����Z�$D�.�� " 	��U�
, ��	�������&J��&6�Q-`�+,���'1���4���

7��!	9<$����&�'B��	�Xk���C;
7��!	9<$����&�'G, �����+�!���9&�) 7�< &6L��!	5�
	���,�� &����>�!��.!;5�
�$	���	�'1-9'!�6�G��	�X%���C;
�3-9,4�!���4	5��&�'��+	��@���N��#$�+	5�
	���,�� &����>�!��0*�
,4�!��&6	�< &�'�,4	5&�)3�����$032
�+���>&�'1	5)Ci�#$75��'1-���jC0
�+	�,4	5�6	�75&�'!���8��)3�+��	�,9-���j�;

&�) < # '1��<��+����)�� " 	��@������&6	5)A����j
&�) " 	���������&6	5) " # ) '1��&6	5)If�_ q e@�A��:
&�)3�+�!���C���A����,��!��:�:



� ����K�	h�I, ��	�,4�!���Q-���:��
,4�!��&�	9< &J'�,4	5&�)*���!� :C0
,�&6��'1�!X�&��+�(�1E�,���) <�&�)$7$� :��
�+	�,4	5�6	�75&J'!���A��)3�+��	�,*-��4:5�

&�)*�+�!���C���J�p	 " ��	5)$	��+	5) &�'!&6��-���:5�
&�)*�C����&J��)3���
������#$�����
" 	��~��	hX��!��?��
" 	����+����)�� " 	��@������&6	5) �!��?�j9���1E�&J�+�+��) '1����?�j
" 	��B�U�!OQ��'1��&�	5) �!�4�9.
" 	���&�)*�+�!�������8����,����8.�D5�

&6������<�# '!&6���6�B�����+��&FE4��j
&��+	5�
	���,�� &����Z��2�2
��)�<I��)3�+��	�,*-��42�2

� ��'�
������ �!	������I����D
� 	5���
	�7�	���	��g�1E9�+��)���&6	5)I���$�!	������I�$E$&�&

����X�	 " �J����7��%)*#��k�4�!���!� ���
��&�)$�����~�+	��@���8��#$�+	5�
	���,�� &����I��0*�

� ����K�	��Z�
������# �����!��?�2
��)*�+��	�,9-���2�.
���+��	5)$7>��&6E�&�) 7$��.�D�D

��������&�) 75���6�(���$�!	������I��&�) '1��������&J)$7$� 2�:
��&�) &J������&6��-���?
��l9# &6�����6��)*��<$� | ) &���&6	5) �!� �

�W#��6��&6,��6�B����'!#$������) '1���N.�?�D

) ����#$�����8�1E9�+��) ��&6	5) �!����?
��	5)��U��# ����) )g�!��7�	9< &J'G���$�!	������I�����
7���) �!������&6V�����&6	5) " 	���XY����K*OQ��&FE$&�)$7=sk�8.�.�?

)$	��������A)9# �W�4�!���!�8.!;5?

,�������&6��&�	5) �%_ " 	��U�
, ��	�������&���&6��->�+,���'1�he@�A��:
,4�!��&6	�< &�'U,�	5&J)3���!� :�.
" 	���&�)*�+�!�������8����,�����:C0
" 	�� � ����K�	��Z&J)3�+�!�������8����,��!�$03:
" 	����+	������/��#$�+	5�
	���,�� &��������9032

P/�!����	5)�O } ��	��4��) &J# �Y	�,��!�@���+	����N.�D�?
P/�!����	5)�O } ��	��4��) &J# �Y���$�!	������I��D�:
P/	5&J) '!���9S�%����'!#$������) '1�(���$�!	������Z����.
,�	5��&6��&6���(<$� | ) &��+�G����l*#$��)�'1���!�N.�.�2
,��+��# <$	�O�	�����&6�!� j�D

� ��<$	5)�OQ�B&6K�	�<$-���<$�!��&6������&6������E$&�&
��� | )$���
��)*�
	 " 	�,4��)Z'1	����!������.��
	 " �
������#$�@�����6�(,�������&���&6	5) �!���h0

� &6������)�)�OQ�8�!�4���+75#$�(�6���>�����8.�.��
� &6���+V(���!, �����+��)*������&6	5)I���$�!	������I�$E$&�&
��	�������&6	5) �k_�	 " ���$�W'!&6��'!�6�he@�8.
�
������#$���(���$�!	����!��&J'(��)3�+��	�,*-��42�;
��&J) &�������&��Q-�_ " 	��U&6���@����&6	5) ������	�������&6	5) ��e@��?
�+	�,4	5�6	�75&�'!���8��)3�+��	�,9-���D�2
�+����)���&6��&6��&6�Q-�_ " 	��U&6��������&6	5)����4��	�������&6	5) �@e@��:

� 	5� ��&J)`�+	hX��!������?
� 	5� ��&J)A
��Y��)3�+��	�,9- " 	��@�W# �J���8.�:�:
� 	5� ��&J)A
��p�6�������Z_ " 	�����&675�>�COQ���67��!� �����@e@�/.�?�:
��	�������&6	5) �k_�	5)��+	���&ve@��?5�
&�)*������&���)*�p��������#$�����!��?5�

��	�������&6	5)Z)9# �W���!�@�p��_vsGe@��j5�
� # <$	5��,��A
��Y���$�!	������I�/.�j�:

�+����&FOQ'1	5)Ci�#$75��'1-���:�.
" 	����*-*,4�!���4	5��&�'��+	������N��# �+	5�
	���,�� &J�����!� jC0
" 	�� � ����K�	��Z&�)*�+�!�������A����,��!�$03D
��) <g�+	�,4	5�6	�75&J'!���A��)3�+��	�,*-��4:�.

�+�!,��������+��<Z���!���!��D�?
�+��l*# ��)3��&����A'1	5��,���'1��)$�����!��E�&J&
��� ��<$	hX�&�)$7=, ��	�,4�!����-���j�D
� � ��) )$	5)$O � ' � &�������)$O H ����&�����) ���$�!	������Z�
.�:C0
� � ����K�	h�9�+K�&b
��p���$�!	������I��:�?
��� & " �~����,8�8.
� &�) ��&b
��p�6���>���Z_ " 	�����)3�+��	�,9- e@�4���
�+K��!X�, ��	�< # '1�����$��j



�+,���) )�&�)$7=�+�!���!��D�?
�+,4��'1�+�����8�
������#$�����8.�.��
�+,4��'1�+��# �
'1	5)*��&�)9#$	5# �!�8.�.�2
,�#$���G,4	5&�)3�!�8.�.�2

�+�+��	5)$7`��&FE$&�)$7$�4.�D�D
��#$����<�< &6��&6���G�+��l9#$��) '1���!�$E$&�&�&
��#$�A'1	����!���N.��
��#$����� & " ��	 "R| ) &��+�B��-*,4����j
�+	�,4	5�6	�75&J'!���A��)3�+��	�,*-��4D�j
�+�@��) ��&6��&6��&6��-���j

��# �+,4��) < ��<>��	�X%���C;
� V!���
�!����<�&b
��~���$�!	������Z�N.�?�.
} #$���+�+��)*��#$��7$
���, ��	9	 " �8.�?�D

�+	�,4	5�6	�75&�'!���A��)*�+��	�,9-
	 " ��)I	�,4��)Z'1	h���!�Bxy_ q e@�N.��
	 " s�����������&6���(�+	 q tN_vsUw q e@�4D�;
	 " �=�+����)�� " 	��@������&6	5)�t/_vsGe@��D�.

�+����) ��&���&6������D
��l9# &6�����6��)*��<$� | ) &���&6	5) �!�90

�+����) ��&���&6����� " 	���XY����<��6-���:
�+����) ��&���&6���(,4	5&�)3�!� :

# ) & " 	�������-�'!�6	5�+�k�$	5���!	5�
	���,�� &J�����!� jC0

�C���@&�����&6	5) ���4, �@&�) '!&6,�������.10*�
�C��)�<$�!�������!��<$��)8
������$�!	������Z�N.�.
X�����KI��&6E�&�) 7$�4.�.�:
��)�<Z<$��) ��&��Q->	5) �k��#$�$OQ����l*#$��)�'1���!�8.�.10
��l9# &6�����6��)*��<$� | ) &���&6	5) �!�4.�D�;

X�����K*OQ��&FE$&�)$7
�1E��+��) ��&�	5)A�8.�?C0

� 	���)A
����6����������E$&�&



����������� 	�
�� 
������������������
� � � ����� � ����� ������
������ �� ��!
"�#�$


%#&�')(+*-,#*-.�/0&�*-')1
243658795;:=<?>A@B36:=C6DFE$7B5HGIE�J

��KMLONQP�LSR � TU��VXWMNQY0Z9��[]\XN^W`_0Rba�c�dfe4gihkj!l+mnjHoqpsrutwvnpsx�yzoq{)t|hk{)rXoqrOj�}~hkt����9v�j��Xvzynt~two!�
t��6vn{�t��6vn�zv�v��+h-j�t�j�l���rO{)h��8r)vw��e�ru{�ynt|h�oq{$�������������9���z�u�6��jnr)y���t��Sl�t�eHoq��l�{)x� ����¡}¢v
y9l�{�}~��hktwv�g~�� ��~£¥¤�¦����O�0§

¨ª© /0«6¬�')&®­
¯ V)°XL²±Q³´�#µ^VXR ¯´¶ L·±QJ¹¸wº�@B36:=C6D»E$795HGIE�¼¾½À¿�½¥ÁÂ�|2M5�Ã$5n7B79:I7��nÄ
¯ V)°XLÆÅ�³ ¶ [�Y`LÆÅ�J¹Ç¾£A��ÇIÈ6�wÈuÉIÊ�ËFÌ6@Uº95HGIE�:=Í0Î�£A�]Î�È6�UÈuÉIÊXÏXGIÐ+GIËFÌ�Ä
¯ V)°XL�Å�³^ÑÒP�N�NQÓ¹NXÓÔ�ÔLSR²RÕV�±Qc]±QJÖ2�3654@BCS×�5879@BØ87BË»×6º4ÙÚ@¹@�36:=C6DFE¾Û�5;Ø;:=<"54Ü�@;Ï+@9GHÝ��|2M:u:

<ÂGIÌ+Ý�ÙÚ@z�
¯ V)°XL�Þ^³´�#µ^VXR ¯´¶ L·±QJ¹¸wº�@B36:=C6D»E$795HGIE$ßIà#áqÎ�£¥â¥ã^äÈ=å^æ�ç�è8éÚê�ë �ì ènéSí �]<":uE�Á��nÄîß
¯ V)°XLÆï�³~��KMLONQPqR ±XcFð^Jñ2�365�@B58º9@�ËFÌ�ò·@B36:=C6DFE�GID»@B:¾Û�5!Ø;D»:=@B5;E�Ä

¨�© /0«)¬�'X&bó
¯ V)°XL²±)Å�³~ÑÒP�N�NQÓªNXÓ#��K`LuNXP�R ±QcFð^J¹ô²5�@B36:=C6DFE�E65nõ)Ì65!à�ö~Js£÷à ö £A��øÂù#úHúHú�ù�ø`�
¯ V)°XL²±SÞ�³ ¶ []YMLÆÅ�JÔ¸�º�@B36:=C6DFE$7B5HGIE²�]à�û�à�üö Î���æ�£ýÎ û ã ö ü £ÿþ ü ���+Á=�HúHúHú��8Ù��
¯ V)°XL�±uÞ^³��¹N�����NQR J0¸�º0@B36:=C6D»E!795HGIEÒßI¸UÌ�×XG�7Bº9Ë»Ø;C6DfG�7HÏq�	��
��
� È�� þ �|�zþ+��� ¼�GI@���ö�� ���� 3658795�þ £¡�|þS�HúHúHú��zþ+�n�zþ �X£A�]à ë È��� þS�HúHúHú��Bà ë È��� þ+�4��� � Ä ß
¯ V)°XLÆ±��)Z;±���³ �! � ¶ LuR²RÕV²Å�c-Å�c"�÷TwVXYÖW ¯ PqN�NXÓIa�J�#ñGIØz3$� ËF@¢7B5HGIDFD Ý%� � ��@�CSÛ)@BØ879Ë ×6º9@

:=<"Ë ºBº95;EX�
¯ V)°XL²±���³~R²[�W^Z ¯ V)°XL�J~¸wº�@B36:=C6D»E$795HGIE�ß+2�365�×679:u:=Í`:=Í´2�3658:I795;<'&uÄ)(�ËF@4õ)Ì6ËF@B365;E6ß6Ä
¯ V)°XL²±+*�³´V)Ó,��LuPÆT9Å�cfÞ�a�J´¸wº�@B36:=C6D»E$795HGIE�JÔ��-.
��,� È þS�zþ/�k�¢½10��,� È Í-:I7�à È �nÄ
¯ V)°XL¾±2*^³XWÖ[43 ¯´¶ VO_QLSW�L+5  V6��[kN�Y²T9Å�cFÞ�a�J^¸�º0@B36:=C6D»EÒ795HGIE!�2�7
��98à È í;: ùuúHúHúîù<8à È�
 : þS��8à È í=: ù

úHúHúHù 8à È	
 : þ/�-��½?>@ úM�]Ì6:�Ì65;Ð+G�º9Ë"A+5�×�: � 5879@;Ä �
¯ V)°XL¾±2*^³XWÖ[43 ¯´¶ VO_QLSW�L+5  V6��[kN�Y²T9Å�c"��a�J`�	�7
CB�� È B 8à È í=: ùªúHúHúHù 8à È�
 : þED�� 8à È í=: ùªúHúHú�ù 8à È	
 : þ � D�½>@ ú`�,� È Í-:I7�à È �¯ V)°XL²±+*�³ ¶ V�3F�"WÖ[G3 ¯Ö¶ VÚ_�LuW L+5  V6��[kN�Y¥J

�	�7
��,� È Ç��BÎ��IHÀ�2�7
��,� È ÇQ� 8à È í;: ùªúHúHúHù 8à È	
 : þ � ��� �	��
�� 8à È í=: ùªúHúHúHù 8à È	
 : þ � �BÎ��
� �	��
�� 8à È í;: ù�úHúHú;ù 8à È	
 : þS� 8à È í=: ùªúHúHú�ù 8à È	
 : þ � �� �	��
�� 8à È í;: ù�úHúHú;ù 8à È	
 : þS�BÎ��
½'J& �KJL �?JL £ J ú

M7N�O/PRQGPTS!U�NWV+X�Y�Z[M]\]^
_



` \7a!a�b M b1c6deagfih!jeklblmon4p�blq�rFj�r M \7msrtblklhu\7a!vwdeh.n4p M�x \�dea2j.f
�]º95n79< <"ËF@B@�ËFÌ6ÐÚ�
¯ V)°XL²±)ï�³´V)Ó,��LuPÆT9Å�cy�Xa�JwzªÌ6:Iº936587W� � 36ËFØz3�@B36:=C6D»E$Û�5!G{� � ��@BCSÛ)@BØn79Ë»×6º�:=<"Ë»ºBºB5;EX�nÄ
��NQR²RÕLSY��]3�VXYÖW P�LuÓ�LOPqLuYe|=L+3IJÖ¸�º�@B36:=C6DFE$7B5HGIE$ßEzªÌ$GIØ;Ø;:=C6Ì+º�GIDF@B:¾G�×6×�5;G�79@�Ë»Ì~}����|Ä ß

¨�© /0«)¬�'X&��
¯ V)°XL²±+��³ ¶ V�3F�"WÖ[G3 ¯Ö¶ VÚ_�LuW L+5  V6��[kN�YñJ¹243658º95ÒËF@�G��b<"Ë»@B@BË»Ì6Ð6Ä
¯ V)°XL�ÅXÅ�³6�´P�3F� ¯ V)P�VX°XP�V ¯ K�NXÓ ¯ PqN�NXÓ9J^¸wº0@B36:=C6D»EÒ795;GIE�J02�36Ë»@`<�5HGIÌ6@�º93)G�º��b�,� á ë �ö-å�æ à ë ö �,� � ë �È+å�æ à ë È+� �B����b�,� á ë �ö-å�æ à ë ö
� �nÏ)Í-:I7�Ù��¥Á=Ä
¯ V)°XL�ÅXÅ�³���L	�´YÖ[y��[kNQYñJ�¸wº~@�36:=C6DFE�795HGIE¾2�3654<ÂG�ºB7BË Ã!  Ë»@´ØHGIDFD»5;E�lz�Qvn��h�o���h�y0ËFÍ��2���À¼SÏ� Á�H������%HýÙXÏ)  � �G�B���O���¥Á=Ä��G�´: � 587�:=Íe� <"Ë»@B@BË»Ì6ÐÚ�
¯ V)°XLÆÅQÅ�³~R²[�W^Z ¯ V)°XL�ÄÔ2�365�E6ËF@�×)DFG�Ý+58E�5��uC)G�º9Ë»:=Ì�@�36:=C6DFE$795;GIE� �È+å ë � ø ë È � £��	}�� ë � �HúHúHú�� ��æ��HúHúHú�� � � � � ë � J�� ë � �HúHúHú�� ��æ��HúHúHú�� � � �¡�+Á=�HúHúHú��8Ù��E�

GIÌ6E�@B5n7¢A+587zGID^ø ë ö � @�36:=C6DFE�Øz3)GIÌ6Ð=5!º9:�ø ë È � Ä
¯ V)°XL�Å6Þ^³XR²[]W0Z ¯ VX°XL�Ä^¸�º0@B36:=C6DFE�795HGIE! ��4£ � �HúHúHú�� £ á �T¤�£¡�G£�� � �HúHúHú�� £��á �T¤�£A� â áöfå �  ��G�B�HÁ��¥£�öw�HúHúHú�� â áö-å �  �]º9365�ºB7zGIÌ6@U×�:=@B5§¦ ¤ ËF@�:=<"Ë»º�º95;EX�
¯ V)°XLiÅ2�0³�LSYMW NXÓ ¯ P�N�NQÓ9Ä�¸�º!@B36:=C6D»EÆ795HGIE�Jo¨ª: � 5FA+587HÏ`5;DF5;<�5;ÌÚº9G�7BÝ�ØHGIDFØ;C6D»C6@!@B36: � @

º93)G�º�º9365�@BCS×6795;<�C6< Ë»@�7B5HGIDFË»@B5;E � 3658795!þ�£A� ûª©üF« �n�¥¬ ì GIÌ6E�º93OC6@
­ ½ ���¥¬ ì¯® � ë �¥¬ ì

� �¥¬ ì � � ë �¥¬ ì ½¥Á=�

� 3658795�� Js£ üF©ûª« � Á=Ä ¯ V)°XL÷Å2�`³<�¹N�����NQR NXÓ ¯ V)°QLQÄ�¸�º�@B36:=C6D»E²795HGIE·ß+G�Ø;:=Ì+ºB7zGIØ8º9Ë»:=Ì� Ë»º93�7958@�×�5;Ønº�ºB:"º936ËF@#<�58ºB79Ë»Ø;ß6Ä��|24365�587B7B:I7ª@B5;5;<�@#º9:�G�×6×�5HG�7�Ë»Ì�º9365�@B:=CS79Ø85¾G�7�º9ËFØ;D»5IJ�>�Ä° Ë»7¢±u36:/²ÖÏ.³¹�=twvn{6j�h�o�{6j"owe§´6vn{)t4µ�jHy��.¶ j�t]�)vzoq�9vF·�Ï`2`7zGIÌ6@;Ä§zª<"587HÄ§¸�G�º93�Äº¹u:OØIÄFÏl»��Æ�UÁ�¼��E½=�&uÁ�¼�¾¥&E&E½=�
¯ V)°XLýÅ���³¿3;L+|=NQYÖW ¯ V)PqV)°XPqV ¯ KñÄ�¸�º¾@�36:=C6DFEb7B5HGIE ß ­ ½ Á$Ë»@�ËFÌ6E658×�5;Ì6E65;Ì+ºÂ:=Í�ºB365

Øz36:=ËFØ;58@�Î`�9Ç�Ä ß
¯ V)°XLÆÅ���³ ¶ V�3F�"WÖ[G3 ¯Ö¶ VÚ_�LuW L+5  V6��[kN�YñÄ´¸�º�@B36:=C6DFE$7B5HGIE

À'Á � � ë �È+å�æ ø ë È �eÂ £ÿDF:=ÐIÃ�G�79E Á � � ë �È+å�æ ø ë È �eÂ £Ä¦�¦�¦
¯ V)°XLÆÅ�*�³~YMLuV)P���N ¯ Ä´¸�º�@B36:=C6D»E$795HGIE$ß$ÄFÄ»Ä�Å+:I7BE)GIÌ$Û)DF:OØÆ±�<ÂG�º�79ËFØ;58@ÈÇ ì �HúHúHú��ÆÇ�É�Ï0Ä»ÄFÄîß
¯ V)°XL�Å6*^³��ñLSR²RÕV$Þ^c;*²TU[�a~¸�º~@B36:=C6DFE�795HGIE�J.ÊO�G�´� J �F�Ë�uÊO�G�´� J �`GIÌ6E§ÌS�G�´� J �f�Ë��ÌS�G�´� J �nÄ¯ V)°XLÆÅQï�³~YMLuV)P���N ¯�Í :I7ÈÌ6�G�´� J �Ë�ÎÊÚ�G�´� J �ñ795HGIEÏÊO�G�´� J �Ë��ÌS�G�´� J �nÄ¯ V)°XL�Å6ð^³XYMLOV)P¯��K`Lo�¹N�����NQR ¸wº0@B36:=C6D»EÒ795;GIE�J`D»ËF<À@BCS× È�Ð ã0ä �È DF:=Ð�� Á � È ë �öfå^æ à ë ö ��Â �]ÛOÝ$Ñ05;<"<ÂGt(SÄ)½$��Ë

� À Ë»Ì6@�º95HGIE$:=Íl� �
¯ V)°XL�Þ�Ò^³~YMLuV)P���KMLÏ��N ¯ ¸�º�@B36:=C6D»E$795HGIE�JÓÌ ¤9Ô �G�´� J �IH�Ì ¤ �G��Ü � J ���GÌ�<"Ë»@B@BË»Ì6ÐÚ�nÄ¯ V)°XL·Þ�Ò^³�R²[�WMW ¶ LÆNQÓ ¯ V)°QLQÄ�¸�º�@B36:=C6D»E 795HGIEÖÕ Ë»@ÒGID»@B:�GIÌ �4�´� J ��¾�@�×XGIÌ6Ì6Ë»Ì6Ð�@�58º�Í-:I7àÈ× �]àÈ× Ì6:Iº�à È �nÄ

¨�© /0«)¬�'X&~Ø
¯ V)°XL�ÞQÞ�³~ÑÒP�N�NQÓªNXÓ#�ÔLSR²RÕV~�0cfÞ�¸�º�@B36:=C6DFE$7B5HGIE�ßEÑ058º�Ù ì £Ú}ÜÛX�ÆÝi�fß
¯ V)°XL�Þ���³ �! � ¶ LSR²RÕV¡�`c"�`c]±"¸�º�@�36:=C6DFE$795;GIE�J
��ËFËf��à È ë ���GÞ;È ë � �~£ßÙ!�
àXGIÌ6E
�]ËFËFËf��à È �GÞ;È ë � �ËáâÙ!����Ä



\7a!a�b M b1c6deagfih!jeklblmon4p�blq�rFj�r M \7msrtblklhu\7a!vwdeh.n4p M�x \�dea2j.f ã
¯ V)°XL�Þ�*�³w3;L+|=NQYÖW ¯ VXP�V)°QP�V ¯ KñÄ~24365Òº � :äÙ � @�36:=C6DFE$Û�5{Ù ��� Ä
¯ V)°XL Þ�ï�³�Ñ�PqN�NXÓ�NQÓ��ñLuR²RÕVÎ�0c[��Ä�2�365�ËFÌ+º9587¢A�GIDF@�:=Í�<�:=Ì6:Iº9:=Ì6ËFØ;Ë º�Ý�Í-:I7{� � ù<� ì JÞt� Þ¾ºzGå±+5ªº9365�Í-:I79<æÙ/ç��$� ë �ì �GÞ8ö��nÄÔ243OC6@wèA�
� � ù�� ì ��HÎÃ4G�79E��O�G�B���O�#J¯Ù/çw�é� ë �ì �GÞ;ö��ëê£ì �oH�� �
� � �e¦��b�,� ì �nÄ
¯ V)°XL�Þ�ï�³~�ÂLSRÕV)Pq\´Äñ2�365�Øz3)GIËFÌ$7BC6DF5!@BG�Ýu@;J#�kà È � � �]Î��~£îí È ë �ö-å�æ à � �]à ö Î��nÄ
¯ V)°XL¡Þ�ï�³�Ñ�PqN�NXÓÆNXÓÆ��K`LuNXPqLuR �0c=*�Ä ¸�º�@B36:=C6D»E 7B5HGIE�JÀ¼ÄH ÌHö�H � ® Á²GIÌ6E

¼tHÎÌHö.H1� ® Á=Ä
¯ V)°XL·Þ�ï�³ ¯ LuY  ¶ ��[]RÕV6��L ¯ V)P�V)°QP�V ¯ KñÄ�¸wº�Ë»@�Û�58ºBº95n7�ºB: � 79Ë»ºB5IJ��HÎQö;ï�½¥ÎQö í ½ úHúHú�½

ÎQö Ôeð í ��ñ�ò#È¯ V)°XL¥Þ�ï�³ ¶ V�3F� ¯ V)PqV)°XPqV ¯ KÔÄî¸�º�@�36:=C6DFEi795HGIE�J�º936587B5�G�795�G�ºÂD»5HGI@�º × >ó ËFÌ+º9587RAIGID»@":=Í
<":=Ì6:Iº9:=Ì6Ë»Ø;Ë»º�ÝÂÍ-:I7�àWô�ÏXË�Ä 5IÄ9è �]àÈô��Ë� × >ó � �ó È J Äñ2�3ÚC6@

DFËF<È�Ð ã^ä Á� D»:=Ð!è �]à È �Ë� DFËF<È�Ð ã^ä Á� �kDF:=ÐËÊO�G�´� J � ®
¯ V)°XL�ÞQð�³´V)Ó,��LuP��´P�3F�"WM[G3 ¯´¶ VO_QLSWiL25  V6��[]NQYñÄ
¸�º�@B36:=C6DFE�795;GIE�Ä

Üöõ D»ËF<È�Ð ã0ä Á� DF:=Ð�è �]à È �R÷ £ýÜöõ6D»ËF<À@BCS×È2ø � Á� DF:=Ð�èA�kà È �T÷
�iDFËF<À@BCS×

á ø � Á
Ù D»:=Ð!è �,� á �

£ D»ËF<
á Ð ä Á

Ù DF:=Ð�èA�,� á �
��@BË»Ì6Ø;5 B ×%ùÜú û	ü§ýÿþ ê��

á D
á É�� Ë»@�G²@BCSÛ+¾�@B5��OC65;Ì6Ø;5Æ:=Í B ùÜú û�ü§ý ¤ è��È D ÈuÉ�� Äß¸�:I795;:�A+587HÏ � 5�ØHGIÌ

5;@�ºBËF<ÂG�º95

Üöõ�DFËF<È�Ð ä Á� DF:=Ð�èA�]à È �R÷
H DFËF<È�Ð ä Ü � DF:=Ð B è �,� } èÔ � �4èA�kà È ë } èÔ � × � D �kÛOÝéÑ`58<"<ÂG¿L6Ä �=�
H DFËF<È�Ð ä Ü � DF:=Ð õ è �,� } èÔ � ��� <ÂGqÃæ���ö�� × ë � � DF:=Ð!èA�]à ö �	� ÷
£ D»ËF<
á Ð ä Á

Ù DF:=Ð�è �,� á �nú
¯ V)°XL�Þ���³e�´P�3F�ÂWÖ[43 ¯´¶ VO_QLSWiL+5  V6��[kN�YÔÄÖ¸wº�@B36:=C6D»E$795HGIE

�iD»ËF<À@BCS×
á Ð ã0ä

Á
Ù DF:=Ð Á èA�,� á ��
/( á Â ��@BËFÌ6Ø85Èè �,� á �ËH1( á �b�,� á ë �ô å�æ � ë ô � �B�

¯ V)°XL���Å�³¢ÑÒP�N�NQÓ�NQÓ"TU[�a�Ä�¸�ºª@B36:=C6D»E�795HGIE�Í-:I7�5FA+587BÝ�×�:=Ë»ÌÚº#ÎÆËFÌ�º9365�Ø8:=<�×)DF5;<�5;ÌÚº�:=Í
º9365ÒE65;Ì6@B5!@�58º
� ÈuÉIÊ é à ë È �HÎ�æI�HúHúHú��BÎ á �¯ V)°XL �^Å�³~ÑÒP�N�NQÓªNXÓ�TU[][�a�Ä~¸�º�@B36:=C6DFE�795HGIE��Ô�����´£ÿþ��]º � Ë»Ø;5���ËFÌ6@�º95;GIE�:=Í��Ô�����~£÷Î`Ä
¯ V)°XL ��Þ�³~ÑÒP�N�NQÓªNXÓ#��K`LuNXPqLuR �0c=��Ä¹ôÕ5�GIØ8º9C)GID»D»Ý�C6@B5o�Ô79:I×�:=@BË»ºBËF:=Ìé(SÄFÁ=Á=Ä
¯ V)°XL ��Þ�³~ÑÒP�N�NQÓªNXÓ 3  � ¶ LuR²RÕV �0c=��c�±XÄÔôÕ5!GIØ8ºBC)GIDFD»Ý�C6@�5��Ô7B:I×�:=@BË º9ËF:=Ì�(SÄ �uÄ
¯ V)°XL ���0³~ÑÒP�N�NQÓªNXÓ 3  � ¶ LuR²RÕV �0c�±	Ò0c]±XÄ Í :I7��Xæ�795HGIE�� � Ä



� \7a!a�b M b1c6deagfih!jeklblmon4p�blq�rFj�r M \7msrtblklhu\7a!vwdeh.n4p M�x \�dea2j.f
¨�© /0«)¬�'X&��

¯ V)°XL �^ï�ô²5�@B36:=C6DFE$C6@B5����ª�,&u���4�¹ËFÌ6@�º95;GIE$:=Íw�´�ª�,&u�����nÄ
¯ V)°XL �^ï$2M:�Ð=ËÿA+5�º9365ÒÛ67B:+GIE65;@�º#E65nõ)Ì6Ë»º9Ë»:=Ì$:=ÍÖ3+Ýu×�587BÛ�:=D»ËFØ;Ë º�Ý � 5!@B36:=C6D»E�C65Ñ058º#  �����ª�,&u���4�ñ3)G�A+5�5;Ë»Ð=5;Ì�AIGID»C65;@
� � ��� ì º93658Ì�ËFÍ�� � � �+� Ás�!� � ì � ��£ �" # í � � � 5!ØHGIDFD

º9365Ò<ÂG�ºB79Ë Ãäz �Úxz�Xvn�;mnoqpsh�y
¯ V)°XL ����³.�ÔL ¶ N%$ �Ö°  P�L¡��ckÅ�¸�º�@�36:=C6DFE$795;GIE�J#� � 3658795"�]Î � �BÎ ì �4��} ¼S�HÁ��'&�}î¼S�HÁ����nÄ
¯ V)°XLé�6Ò^³`YMLuV)Po��K`L���N ¯�( 5;DF58ºB5�º9365�CS×6×�587ñÛ�:=C6Ì6E":=Ì�Ù�� Í :I7Ôº9365�ßIÛ�:HÃ65;@�ßÒÛ�58DF: � ºB:

Ø;:�A+587 � 5ª@B36:=C6D»E�7B5��uC6Ë 795!ÙºH @>�)+*�,.-0/ Ï � 3658795�¿�ËF@¢ºB365�GIÌ6Ð=DF5#Û�5nº � 5;5;Ì�º9365ª5;ËFÐ=58Ì�A+5;Ønº9:I79@;Ä �¯ V)°XL~�+Ò^³Ô��LÚµ9� ¯ V)P�V)°QP�V ¯ K VXWÖW·ßIô²5ÒØHGIÌ�Øz36:u:=@B5ÒÛ�:HÃ65;@�@BC6Øz3�º93)G�º ° :HÃ^�]Î ö � �BÎ ö ì �nÏ�M£�Á=�HúHúHú�� � Ø8:]A+587�º9365�º9:I79C6@;Äîß
¯ V)°XL%�6Ò^³�Ñ�PqN�NXÓ´NQÓ �� � ¶ LSR²RÕV$��cFÞ^c]±¿Ã�3)GIÌ6Ð=5ñº9365¢õ679@Uº´DFË»Ì65+��@z�0ºB:6J`ß Í :I7~GIÌ+Ý!×�:=Ë»ÌÚº

�|þ � �zþ ì �#�21 ì 
�� ì � 5�Ø;GIÌ Øz36:u:=@�5�@B:=<"5¿�Ô£ Á=�HúHúHú��8Ù�@BC6Øz3 ºB3)G�º��|þ � �zþ ì ��� ° :�Ã^�]Î ö � �BÎ ö ì �GIÌ6E�@B:�ÄFÄ»Ä ß
¯ V)°XLt��±Q³XWÖ[43 ¯´¶ VO_QLSW�L+5  V6��[kN�Y²T ��c-ÅXawÃ�3)GIÌ6Ð=5¹ºB:6J0D»ËF< > Ð!æ^DFË»<¾ÈEÐ ã^ä �È D»:=ÐÓÌS�G�´� J �IHDFË»< > Ð!æ^DFËF<¾È�Ð ã^ä �È DF:=Ð#��Ù��,&6}3� � � � È �	�÷Á����nÄ
¯ V)°XL~��±X³I3  � ¶ LuR²RÕVC��cFÞ^c-Å�c�2�365�@UºzG�º95;<"58ÌÚº�@B36:=C6DFE�795;GIE�J�ß��iË»@#GIÌ®�G�´�i& J 
4�5� � � ��¾

@B58×XG�79G�º95;E6ß6Ä

¨�© /0«)¬�'X&76
¯ V)°XL¡����³ ¯ P�N�NQÓ#NXÓ ¯ V)P���TU[�a�Ä´¸wÌ$ÍkGIØ8ºHÏXË»º�Ë»@�º9365!G�79Ð=C6<"5;Ì+º�ËFÌ�×XG�7�º���Ë»Ë-�nÄ
¯ V)°XL¡����³w3F��V6��LSRÕLSY���NXÓª�ñLSR²RÕV~*^cFÞ^Ä~ô²5!G�795!GI@�@BC6<"ËFÌ6Ð98"ËF@�Ë»7B79G�º9ËF:=Ì)GID�Ä
¯ V)°XLÖ*�Ò^³e�´P�3F� ¶ [�YMLQÄwzª@B@BC6<"5�� � ��� ì
¯ V)°XLÖ*�Ò^³e�´P�3F� ¯ V)P�VX°XP�V ¯ KñÄ¹2�36587B5Òà�@�@B36:=C6D»E$Û�5 8à ��Ë|Äî5IÄ¹3)G�º9@�<�ËF@B@BË»Ì6ÐÚ�nÄ
¯ V)°XL *^±X³ ¶ N:$�LuP ¯ V)P]� NXÓ ¯ V)°XL�Ä ¸�º�@�36:=C6DFE¥795HGIE�JißI¸�º�Ë»@�5HGI@�Ý º9:i@B585Æº93)G�º�Ë»Í

à J;1'
��Î�<1'
�� ËF@ ­ ì � Ë º93�� àW�Ü�=�5
4� àÈ�>�ÚËF@4Û�:=C6Ì6E658E�º9365;Ì@?ñG�7���D»:=Ð
� àW�>� �¢ËF@4õ)Ì6Ë»ºB5IÄ ß
¯ V)°XLÖ*�Å�³ � ��V6��LSRÕLuY9��NXÓ �! � ¶ LuR²RÕV~*�cy��c]±QÄñ2�365�E6ËF@�×)DFG�Ý+58E�5��uC)G�ºBËF:=Ì$@�36:=C6DFE$Û�5� �kà�A è �T���]Î��B��¦:� �kà ë A è �T�|�]Î��	��� ­ Ä
¯ V)°XLÖ*�Å�³~�$[43 ¯´¶ VO_QLSW L+5  V���[kNQYñ³´R²[]W0Z ¯ V)°XL�Ä´¸�º�@B36:=C6DFE$7B5HGIEC� Þ A è � �D� Þ ë A è ����<"Ë»@T¾

×)DfGIØ85;E�<"Ë»ÌOC6@�@BËFÐ=ÌX��Ä
¯ V)°XLÖ*�Å�³ ¶ V�3F� ¶ []YML�Ä´¸�º�@B36:=C6DFE$7B5HGIE�� à�A è Î ® ÎE�q£î08È�Ä
¯ V)°XL *QÞ�³#WÖ[43 ¯´¶ VO_QLSW¥L+5  V���[kNQY TR*�c"�^a�Ä�24365¾@B58Ø;:=Ì6EÕDFË»Ì65¾@�36:=C6DFEÆ795;GIEg�AËFÌ6@�ºB5HGIE

:=Í´£�Ä

¨�© /0«)¬�'X&CF
¯ V)°XLC*�ï�³W�´P�3F��WÖ[43 ¯´¶ VÚ_�LuW L25  V6��[]NQY Ä¾¸UÌ º9365¾õ679@Uº�DFË»Ì65¾º9365�CS×6×�587�D»ËF<"Ë º�ËFÌÆºB365

@BC6< @�36:=C6DFE�Û�5�� ý È �È ® ÁEàIº9365ñ@B5;Ø;:=Ì6E�DFË»Ì65¢@B36:=C6D»E�Û�54� á �kà �HG è�Iè � ç � ãKJ 
 G è�Iè ð íè�L ï M ê ý ¤ è ç � ë M ê ý ç �
�]795 A+5879@B5Ò@BËFÐ=Ì6@z��Ä
¯ V)°XLÖ*Qð�³~[y��LuR T9ÅXa�Ä´¸wº�@B36:=C6D»E$795HGIE�ß=Í-:I7�5FA+587�Ý�Ì6:=Ì2¾�5;<�×6º�Ý�:I×�5;Ì�@B58ºON�ñÀ��ß
¯ V)°XL¡*Xð�³ñR²[]W0Z ¯ VX°XL�Ä¹¸�º#@B36:=C6D»E�795HGIE�g~�¢} þ�æI�HúHúHú��zþHÈ	�k�Ô£ Á �ì Â È ã � �G���ýÁ!ËFÌ6@�º95;GIE�:=Í�0�nÄ
¯ V)°XLÖ*���³w3;L+|=NQYÖW ¶ []YML�Ä Í :I7��wÁ=�HúHúHú��HÁ��ñ795HGIE²�wÁ=�HúHúHú��HÁ��T¤À��Ë�Ä 5IÄ~º9365�ºB7zGIÌ6@�×�:=@B5��nÄ

¨�© /0«)¬�'X&7P
¯ V)°XLÆï+�0³~�ñLSR²RÕV®ð�c]±²ÄÓ�~G�7Bº��UÁ���@B36:=C6DFE�795HGIE�Þ�� � �Ü� ì �9�~�q�;�]Î��M£âÞ�� � �;�]Î�� à
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�~G�7Bº��
&=��@�36:=C6DFE$795;GIE�Þ�� � � R��8�]à�Î��´£âÞ��]à ë � � � à ë � R��;�]Î��nÄ
¯ V)°XL ï+�0³ ¶ []YMLÏ�¹LuÓ�NXP�L�WML	�~YM[y��[kN�YÔÄ ( 58DF58º95�º9365�587B79:=Ì658:=C6@�Ø;:=<"<�5;ÌÚº�ßX��Ë»Ì�×XG�7�º9ËFØ;C2¾

DfG�7;Ï 8� ËF@�Ø;:=C6Ì+ºzG�Û)DF5!GIÌ6E�Ø;:=Ì6@BË»@�º9@�:=ÍÖGIDFD�C6Ì6Ë»:=Ì6@#:=ÍM58DF5;<"58ÌÚº9@�Íf79:=< � �nÄîß
¯ V)°XLÆï���³ ¶ V�3F��WÖ[43 ¯´¶ VÚ_�LuW L+5  V6��[kN�YÔÄÖ¸wº�@B36:=C6D»E$795HGIEéÞ�� � � � � 8S �8�]Î�����3)G�º�<"Ë»@B@BË»Ì6Ð

ËFÌ 8S ��Ä
¯ V)°XLÆï�*�³ ¯ P�N�NQÓ#NXÓ ¶ LSR²RÕV·ð�cFÞ^Ä~¸�º�@B36:=C6D»E$Û�5ÒØ;:I7B7958Ø8º95;E$ºB:6J
ß Í :I7�×XG�7�º��GLÚ� � 5�3)G�A+5

À � � � S �´£ ® T
¦ ÉVUXW ó É�Y g~�� g� ­ �SDF:=Ð õ g~��  � ­ �g~� ­ � ÷

£ ®ZTó É�Y g~� ­ �\[ T
¦ ÉVU g~�] C� ­ �g~� ­ � DF:=Ð õ g~�] g� ­ �g~� ­ � ÷^]

H ® T
¦ ÉVU7_` Tó É�Y g~��  � ­ �bac"DF:=Ð _` Tó É�Y g~�� C� ­ �dac

H ® T
¦ ÉVU g~�� ��SDF:=Ð¹g~�� ��~£ À � � �

@BË»Ì6Ø;5!Í-:I7�õSÃ65;E� �� � � 5!Ø;GIÌ�Û�:=C6Ì6E
®ZTó É�Y g~�� C� ­ �g~� ­ � DF:=Ð õ g~�� C� ­ �g~� ­ � ÷ H ® _` Tó É�Y g~��  � ­ �bac D»:=Ð _` Tó É�Y g~�] g� ­ �bac

C6@BË»Ì6Ð"Ø;:=Ì6ØHG�ASË ºwÝ�:=ÍfeEg� ® eSD»:=ÐEe�Äîß
¨�© /0«)¬�'X&7h

¯ V)°XLÖ����³ ¶ []YML�Þjilk�58×)DFGIØ;5!�m&n1'
��¥ÛOÝ��o&@�¾Ä
¯ V)°XLÖ����³ ¶ []YMLÆÅ�� Ó�PqNQR �¹L ¶ N:$ i g~�� ��Ë�À¼�@B36:=C6DFE$Û�5!¼�½Àg~�� ��¢½Î�ýú
¯ V)°XLÖ��*�³ ¶ []YML¡� Ó�P�N�R �¹L ¶ N:$<i 8à J=� � � @B36:=C6D»E$Û�5 8à J 8� � 8�®ú
¯ V)°XLÖ��*�³ ¶ []YML²±7i�{�lIt�ru�Bl�p´v��=twvn{6j�h�o�{¾:=ÍM� @B:=C6D»E$Û�5¾{�l�t|ru�Bl�p~v��=twvn{6j�h�o�{�:=ÍMàÒÄ
¯ V)°XLÖ��*�³ ¶ []YMLÆÅ�il�"���]Î�È6� ÈuÉIÊ é �~£¥� @B36:=C6DFE�Û�5\�����kÎ�È)� ÈuÉIÊ é �~£÷Î�æ

¨�© /0«6¬�')&qp�r
¯ V)°XL²±2Ò�Ò0³ ¶ [�Y`LÆÅ�Ó�PqNQR �¹L ¶ N:$ i�£ ¤ �´�]Î��bs^�kÎ����Úg~�]Î��Ô@B36:=C6D»E$Û�5�795;<":�A+5;E�Ä
¯ V)°XL²±2Ò^±Q³ ¶ [�Y`LÖ*Ci J �t� sf�u� ì @�36:=C6DFE$Û�5wv J �t� sf�u� ì ú
¯ V)°XLi±2Ò^±Q³ ¶ [�YML23Æ±X±Q³]±SÞxiyk�5n×)DfGIØ;5¡Á ¤ ���Úg ¤ s6�Úg ® J � ¤ ���Úg ¤ sS�Og{� J Â @�36:=C6DFEÆÛ�5Á ¤�� � s6�Úg ® J ��¤�� � sS�Úg§� J Â Ä�� VXP�\{z ¨ª:u585FA+587HÄ»Ä}|B|~|��ª7�G�7B5ÒÝ+:=C�GI@B@�C6<"ËFÌ6Ð¾5879Ð=:uE6Ë»Ø;Ë»º�Ý|
¯ V)°XL²±2Ò�Å�³ ¶ [�Y`L¡��Ó�PqNQR �¹L ¶ N:$ i4ôÕ5!GI@B@�C6<"5!<"Ë»Ì^��� ã ��� ë �~£ÿ¼Sú
¯ V)°XL²±2Ò���³ ¶ [�Y`LÖ�Ci4ôÕ5�GI@B@BC6<�5Ò587BÐ=:uE6ËFØ8Ë»º�Ý+Ä
¯ V)°XL²±2Ò�*^³ ¶ [�Y`L+3�±)ïÚZH±uðji�k�58×)DfGIØ;5s& á � Ì á ÛOÝ�& È � ÌHÈ�795;@U×�5;Ø8ºBËÿA+5;D Ý+Ä
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¯ V)°XL ±	Ò�ï�i���ËFËf�Ô@B36:=C6DFEÂÛ�5�Ø8:I7B795;Ø8ºB5;E$GI@�Í-:=D»DF: � @8Ä��]ËFË-�~º93658795�5nÃSËF@�º9@��?� ¼�@BC6Øz3�º93)G�º

@BCS× ç W �~W5�;ÉV� ê " ¤����[ý ç � "" ¤ � ý � � ¤ � ý � � " H���Ï � ¼�½¥Î®½¡Á=Ä!24365;Ì���� �ê ï������ ê è ý ç �� �ê ï������ ê è ý � � �6Ë»@�Û�:=C6Ì6E65;EÆÍf7B:=< G�Û�:�A+5
ÛÚÝ È�

ö-å�æ
õ�ÁI� �L�� ý È ë ö ë � � ¬ ì=� � à È Î ® à È Ç�� ÷ H ­ ú

ô²5ÒGI@B@BC6<"5�ËFÌ²�|G+�ñº93)G�ºH���Gòu�$Þ á ïI��à ë � Þ á í � úHúHú���à ë È Þ á è ���À¼Sú
¯ V)°XL²±2Ò��^³ ¶ [�Y`L²±Sðjilk�58×)DFGIØ;5!ß§z#Û)@B:=DFCSºB5;D»Ý�Ø;:=Ì+º9ËFÌÚC6:=C6@�ß�ÛOÝ�ß�Ì6:=Ì6@�ËFÌ6Ð=C6DfG�7�ß6Ä
¯ V)°XL¾±X±2Ò^³ ¶ []YML�Å�i~��V)P�\�z{il� L¿3HK`N  ¶ W ¯  ��V¾P�LuÓ�LOPqLuYe|=L�Ó�NQPW��K`LÒLOPq°XN^WÖ[4|Ú[[��_

NXÓÈ��KML�°XLuN^WML23H[G|��´N:$$c]c]c�c
¯ V)°XL ±Q±X±X³ ¶ [�Y`L ±+� Ó�P�NQR �ÔL ¶ N%$ i�k�58×)DFGIØ;5�ß=@BCSÛ)DF5;<�<ÂGI@�Á�¼SÄ �uÄ»Á�GIÌ6E Á�¼SÄ �uÄ)&�ß"ÛOÝ

ß=@BCSÛ)D»5;<"<ÂGI@�Á�¼SÄ &uÄ»Á!GIÌ6EÆÁ�¼SÄ &uÄ &uÄîß
¨�© /0«6¬�')&qp�p

¯ V)°XL�±X±���i �ñLuR²RÕV ±X±Xcÿ��iÕß·GÆÛ�:=C6Ì6E65;EÀ@B5��OC65;Ì6Ø;5�:=Í#795HGID�ÌOC6<�Û�5879@Ï�]ÛOÈ���ß
@B36:=C6D»E$795HGIE�ß�G�Û�:=C6Ì6E65;E�@B5��OC65;Ì6Ø;5!:=Í`×�:=@BË º9ËÿA+5�ÌOC6<�Û�5879@o�]ÛÚÈ��+Ä¹ß
¯ V)°XL²±Q±6��³ ¶ [�Y`L�ÞÆÓ�PqNQR �¹L ¶ N:$ i � á � � á ã � @B36:=C6D»E$Û�5o� á � � á ã � 795;@�×�5;Ø8º9Ë"A+5;D»Ý+Ä¯ V)°XL�±X±)ï�³ ¶ [�Y`Lº*ÂÓ�PqNQR �ÔL ¶ N:$ iÔß¾�UÁ=ÁF¾BÁ��nÏX�UÁ=Á=Ä)&=�MGIÌ6E��wÁ=Á=Ä)(+�`ß�@B36:=C6D»E�Û�5�ß¾�UÁ=ÁF¾�&=�nÏ

�UÁ=Á=Ä�(+�4GIÌ6E²�UÁ=Á=Ä�LÚ�ñß
¯ V)°XL²±Q±uð^³ ¶ [�Y`L�ÞÆÓ�PqNQR �¹L ¶ N:$ i4¸�º�@B36:=C6DFE�795HGIE�� ���#ú
¯ V)°XL²±Q±2�^³ ¶ [�Y`L²±�i ¸�º�@B36:=C6DFE$7B5HGIEÏ�����#ú
¯ V)°XL²±)Å+Ò zªDFD ­\¡ @B36:=C6DFE$Û�5�¢ ¡ Ä
±6Å6Ò^³~ÑÒP�N�NQÓªNXÓ#Ñ�PqN ¯ N73H[[��[]NQY ±X±Xcfðji9£g E65;Ì6:IºB5;@�º9365Ò@�×�58Ø8ºB7zGID^<"5HGI@�CS795IÄ
¯ V)°XL²±)Å�±Q³|�,&=�i£¥¤ �
(+�nJ zªD»D9��ö¹@�36:=C6DFE$Û � á ú¯ V)°XL²±)Å�±Q³ ¶ [�Y`L�ðÆÓ�PqNQR �¹L ¶ N:$ i g¾�kà ë ÈE� Çªö��n�sç���@B36:=C6D»E$Û�5�795;<":�A+5;E�Ä
¯ V)°XL²±)Å6Þ^³ ¶ [�Y`LÖ�Ci4¸�º�@B36:=C6DFE�795HGIE�ß��]ÛOÝ � 79Ë»ºBËFÌ6Ð9¦¡Ë»Ì�º9587B<"@4:=Í.Å=:I79E)GIÌ�Í-:I79<"@9��ß
¯ V)°XL²±)Å6Þ^³ ¶ []YMLÆï�Ó�PqNQR �¹L ¶ N:$<i�¸�º�@B36:=C6D»E$795HGIE$g~��  ��à ë ý È ã É � Ç¾�w� g~�� ���g~�
Ç��

GI@ � � �o�ýÄ
¨�© /0«6¬�')&qpÚó

¯ V)°XL�±)Å���³ ¶ [�YML�ð�Ó�P�N�R �ÔL ¶ N:$§i ¸�º¢@B36:=C6D»E"795HGIEÂß§�IÙ�ö�ù0à È � ç èö-å�æ Í-:I7¢� ì �]à ë È �¢�%¨
� ì �]à ë ý È ã � � �¢�nÄ~¸wº�Í-:=DFD»: � @4º93)G�ºo�IÙ�öXù¢à È � ç èöfå�æ äÈ+å�æ ÄÔß
¯ V)°XLi±)Å6*^³ ¶ [�Y`L~�©i #¹Ã)GI<¾×)DF5ÂÁ�@B36:=C6DFE�Û�5�:=Ì65 ¾�@BË»E65;E²G�×�5879ËF:OE6ËFØt¸�G�7¢±+:�A�@B36ËFÍfº9@H�

G�×�5n79ËF:OE6ËFØ;Ë ºwÝ�Ë»@�<�ËF@B@BË»Ì6ÐÚ�nÄ
¯ V)°XL²±)ÅXï�³ ¶ [�Y`L �Zi ¤ ¦ �´�kÎ����=Î�@B36:=C6D»E$Û�5!¤ ¤lð í ¦ �´�]Î����=ÎMú
¯ V)°XL²±)Å6ð^³ ¶ [�Y`LÖ*Ci«ª�5nÃS× B � Î ® Çf�­¬ �� ë í® D @B36:=C6D»E$Û�5Oª B � Î ® Çf�­¬ �� ë í® D¯ V)°XLÿ±)Å6��³ ¶ [�Y`Lÿ±��Di ¸�º�@B36:=C6D»E®7B5HGIE·ß � 5�Ø;GIÌ®Øz36:O:=@B5�G�õ)Ì6Ë º95ÂE6ËF@�¯U:=ËFÌ+º¾@�58º�:=Í

Ø8ÝuDFËFÌ6E65n79@o��Þiç J!� £A�;� � �HúHúHú����]Ék�Æ�+Ï � Ë»ºB3$g B9B �!ç ÞÆç D±°   D ½ J Ä ß
¯ V)°XL²±)Å6� ¶ []YMLÆÅ�Ó�P�N�R �¹L ¶ N:$<i ¸wº�@B36:=C6D»E$795HGIE

@�CS×
ç W ��É ¤ è ��� � ²´ö � �]Î��B�� ²´ö � ��Ç6�B� H ­ ú �UÁ]&uú &=�

¯ V)°XL²±SÞ�Ò0³ �! � ¶ LuR²RÕV ±6Å�c[��c�±Xc�24365!@UºzG�º95;<"58ÌÚº�@B36:=C6D»E�795HGIE$ß+243658795Ò5nÃ6Ë»@�º �C�À¼
GIÌ6E�G4@BCSÛ)@B5nºlÞ � :=ÍÚà É �GÞiç � � 36Ë»Øz3!ËF@0G�õ)Ì6Ë»º95¹E6ËF@�¯U:=ËFÌ+º`C6Ì6Ë»:=Ì!:=ÍO5;DF5;<�5;ÌÚºB@0:=Í2� þ ë �ö-å�æ à ë ö ��Þ � úHúHúTÞ á �
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GIÌ6E$@BG�º9ËFESõ)5;@4à þM�GÞ��f�¹£âÞXÄ¹ß�¸wÌ�º9365�×679:O:=Í�Ï)à�´ � NÖö�á à�´ � Þ ý öµW ç �× í W�¶·¶·¶bW ×�¸ : @�36:=C6DFE�Û�5�à�´ : N´öwá
à�´ : Þ ý öµW ç �× í W·¶·¶�¶>W ×�¸ : ú
¯ V)°XL ±uÞ�±Q³�ÑÒP�N�NQÓ�NXÓ�ÑÒP�N ¯ N�3H[y��[kNQY ±6Å�c;*�i zªDFD.Þ ý ö �¹ × í ¶�¶·¶ ×�¸ � @B36:=C6DFEÆÛ�5%Þ ý ö �× í ¶·¶·¶ ×�¸ � úk�58DfGIØ;5y² ¹ × í ¶·¶·¶ ×�¸ �dº í ¶·¶·¶ º~» �kÎ���ÛÚÝ¼² × í ¶·¶·¶ ×�¸ � �]Î���ú�ßE¨ª58795 � 5�ºzGå±+5�e�£ � ® Ê�ö¢ß�:=Ì�º9365�DFËFÌ65

Á]½�@�36:=C6DFE$Û�5�×)CSº�Û�5;Í-:I795Òß%Ñ058º���£½�B� J ��ß�:=Ì�º9365ÒD»ËFÌ65�Á]�uÄ
¯ V)°XL ±uÞ�Å�³ ¶ []YML+3 �OZÆ*�i�¸�º!@�36:=C6DFEÆ795;GIEÕß 8¾�¿ �|g^�ª£ gÖÏ`Ë�Ä 5IÄ�º9365¾E6C)GID¹:I×�5n7zG�º9:I7 8¾ ¿

GIØ8º9Ë»Ì6Ð�:=Ì�<"5HGI@BCS7958@���E658õ)Ì658E�ÛOÝÆ� ¾ ¿ g^�8�� ��~£¥¤ ¾ÁÀ ¦ �Og^�¢õSÃ658@#gÖÄ¹ß
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CHAPTER XIII

MARKOV EXTENSIONS FOR INTERVAL MAPS

In section 4.3 we introduced piecewise expanding Markov interval maps and
showed they can be effectively modelled by a (one sided) subshift of finite type. This
was particularly useful in estimating numbers of periodic points. In this chapter we
shall describe a more general construction which works for non-Markov piecewise
expanding maps.

13.1 Basic constructions

Assume that T : I → I is a interval map which is expanding on each of the
intervals I = I1 ∪ . . .∪ Ik. We shall denote their endpoints by {x0, x1, . . . , xk} (i.e.
I1 = [x0, x1], . . . , Ik = [xk−1, xk]).

The following simple lemma will be used several times.

Lemma 13.1. Let J be a sub interval of one of the intervals I1, . . . , Ik. The image
T (J) will be a union either of the form:

(a) T (J) = DJ ⊂ Ii;
(b) T (J) = ∪tj=sIj ;
(c) T (J) = D−J ∪

(
∪tj=sIj

)
or T (J) =

(
∪tj=sIj

)
∪D+

J

(d) T (J) = D−J ∪
(
∪tj=sIj

)
∪D+

J

where DJ , D−J ⊂ Is−1 and D+
J ⊂ It+1 are each closed non-degenerate (strict)

sub-intervals.

fifth.eps

Figure 13.1. The image T (J) of J ∈ E gives rise to two more intervals
D−J and D+

J in E

Proof. Since T (J) is a closed interval in I it is clear that this exhausts all possibil-
ities.

Definition. We call E0 = {I1, . . . , Ik} the zeroth generation of intervals

We can apply Lemma 13.1 to each J = Ii (i = 1, . . . , n) to get new sub-intervals.
For example, DIi (when T (Ii) is as in case (a) or (c)) and D−Ii , D

+
Ii

(when T (Ii) is
as in case (d)). If T (Ii) corresponds to case (b) then no new intervals are created.

Definition. We call E1 = {D−Ii , D
+
Ii

or DIi : i = 1, . . . , k} the first generation of
intervals.

We define collections of intervals En, n ≥ 1, (each a closed sub-interval of one
of the original intervals I1, . . . , Ik) inductively. Given a collection of intervals En−1

(each a closed sub-interval of one of the original intervals I1, . . . , Ik) then we can

Typeset by AMS-TEX
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126 XIII. MARKOV EXTENSIONS FOR INTERVAL MAPS

apply Lemma 13.1 to each interval J ∈ En−1. We define the nth generation of
intervals to be the collection of closed intervals

En = {D−J , D
+
J or DJ : J ∈ En−1}

We write E = ∪∞n=0En.

If J ∈ En, say, then each of the sets J ′ in the appropriate union for T (J) (in
Lemma 13.1) is called a successor to J . We write J → J ′.

The essence of this construction is to compensate for the absence of the Markov
property by introducing more and more intervals so that the image of any J ∈ E is
again the union of other intervals from E . The complications over and above those
in the Markov case are that the larger family E will not in general be finite, and
intervals in E will not in general have disjoint interiors.

The following simple example illustrates this construction.

Example (β-transformation). Let I = [0, 1] and choose 2 > β > 1. We can define
an interval map T : I → I by

Tx =

{
βx if 0 ≤ x ≤ 1

β

βx− 1 if 1
β < x ≤ 1

In this case, we have that E0 = {[0, 1
β ], [ 1

β , 1]}. Since β < 2 we have that T [0, 1
β ] =

[0, 1
β ] ∪ [ 1

β , 1] and T [ 1
β , 1] = [0, 1

β ] ∪ [ 1
β , β − 1]. Thus E1 = {[ 1

β , 1 − β]}. If β <

51/2−1
2 ,say, then T [ 1

β , β − 1] = [0, β2 − β − 1] ⊂ [0, 1
β ] and so E2 = {[0, β2 − β − 1]}.

For the purposes of exposition we want to make the following simplifying as-
sumption (which, for example, holds for the β-transformation when β > 1 is not
an algebraic number.)

Simplifying Assumption. There are no choices 1 ≤ i ≤ k and n,m ≥ 1 such that
Tn(Tmxi) = Tmxi (i.e. none of the endpoints is pre-periodic).

The next lemma shows that there are some restrictions on the possible successors
to a given interval in En.

Lemma 13.2 (Restrictions on successors).
(1) If J ∈ En (n ≥ 1) then there are two possibilities. Either J ′ = T (J) or
T (J) = J ′′ ∪

(
∪s−1
i=r Ii

)
∪ J ′ where

(i) J ′′ ∈ Ej, for some 0 ≤ j ≤ n (perhaps with J ′′ = ∅),
(ii) Ir, . . . , Is−1 are original intervals (perhaps with ∪s−1

i=r Ii = ∅), and
(ii) J ′ ∈ En+1,

(2) Each element J ∈ En must be of one of the two types:
(i) J = Tn(Ii), for some 1 ≤ i ≤ k,
(ii) J has endpoints Tmxi, Tnxj with n − 1 ≥ m ≥ 0 (for some 1 ≤ i, j ≤ k)

(i.e. J = [Tmxi, Tnxj ] or J = [Tmxi, Tnxj ])

sixth.eps

Figure 13.2
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Proof. We prove the lemma by induction on n.
For n = 1 both parts of the lemma are immediate from Lemma 4.11 and As-

sumption (2). Assume that both part (1) and part (2) of the lemma are know for
J ∈ En.

If we first assume that J = TnIr = [Tnxs, Tnxs+1], say, then either
(a) T (J) = Tn+1Ir; or
(b) xi−1 ≤ Tn+1xs < xi < . . . < xj < Tn+1xs+1 ≤ xj+1, say (perhaps with the

order reversed)
In case (a) we immediately have T (J) ∈ En+1 (i.e. the “either” case in part (1) of
the statement and case (i) in part (2)). In case (b) we have by Lemma 13.1 that
the sucessors to J are [Tn+1xs, xi], Ii+1, . . . , Ij , [xj , Tn+1xs+1], (i.e. the “or” case
in part (1) of the statement). Moreover, we see that [Tn+1xs, xi] ∈ En+1 is in the
form of case (ii) of part (2).

Alternatively, we can assume J = [a, b] = [Tm(xj), Tn(xk)] ∈ En, say, with
0 ≤ m ≤ n− 1 (the case with the endpoints reversed being similar).

There are now two possibilities.
(c) xr−1 < T (a) < xr < . . . < xs < T (b) < xs+1, say.
(d) xr < T (a) < T (b) < xr+1

(where in each case T (a) and T (b) might be in the reverse order).
In case (c) we can take J ′ = [T (a), xr] ∈ En+1 and J ′′ = [xs, T (xj)] ∈ Em+1. In

case (d) we take J ′′ = [T (a), T (b)] ∈ En+1. (The case xr < T (b) < T (a) < xr+1

being similar). These both correspond to the “Or” case of part (1) in the statement.
Moreover, in both cases (c) and (d) J ′′ ∈ En+1

This completes the proof of the Lemma

Remarks.
(a) If we don’t assume the simplifying Assumption then there are yet more possi-
bilities with J ′ ∈ Di, 1 ≤ i ≤ n.
(b) Since the map T : I → I is clearly piecewise expanding, there are at most
finitely many successors of the form Tn(Ii).
(c) Assume that x ∈ J0 = [a, b] ∈ En. It is useful to enumerate the various
possibilities J0 → J1 with T (x) ∈ J1 (cf. Figure 13.3):

(1) If Ta < xi < Tx < Tb < xi+1 then J1 = [xi, T b];
(2) If Ta < xi < Tx < xi+1 < Tb then J1 = [xi, xi+1];
(3) If xi < Ta < Tx < xi+1 < Tb then J1 = [Ta, xi+1]
(4) If xi < Ta < Tx < Tb < xi+1 then J1 = [Ta, Tb]

and four more cases if T |J reverses orientation.
What characterises these cases is:
(i) In case (2) none of the endpoints of J1 are images of J0;
(ii) in cases (1) and (3) one of the end points of J1 is the image of an endpoint

of J0; and,
(iii) in case (4) both of the endpoints of J1 are images of endpoints of J0.

seventh.eps

Figure 13.3
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Let (Jn)n∈Z+ be a sequence of sucessor intervals (i.e.J0 → J1 → J2 → . . . ) then
we can associate a unique element π ((Jn)n∈Z+) ∈ I by

π ((Jn)n∈Z+) = ∩n∈Z+T−nJn

(in complete analogy with the Markov case).

Although x ∈ I will not in general have a unique sequence (Jn)n∈Z+ such that
π ((Jn)n∈Z+), the next lemma shows the remarkable fact that (generically) the “tail”
of such a sequence is uniquely determined.

Lemma 13.3. Let (Jn)n∈Z+ and (J ′n)n∈Z+ be two sequences of sucessors such that
π ((Jn)n∈Z+) = π ((Jn)n∈Z+) = x ∈ I. = ∩n∈Z+T−nJ ′n). If ∀m ≥ 0, Tm(x) 6∈
∪n≥0T

n{x1, . . . , xk} then ∃N ≥ 0 with Jn = J ′n for n ≥ N .

Proof.

Let us denote J0 = [a, b] and J ′0 = [c, d]. The proof is a little involved, depending
on analysing a number of similar cases. Here is a typical case (the others being
variations on the same theme). The approach is to analyse the endpoints of the
intervals Jn and J ′n and to show that that for sufficiently large n they must agree.
Step One (Comparing J0 and J ′0): Assume (for definiteness) that we begin
with a < c < x < b < d. By monotonicity of T on Ii the images of these points
must have the same order (or be reversed). Assume that the order of the images is
preserved and that Ta < xj < Tc < Tx < Tb < xj+1 < Td, say. The succesors to
J0, J

′
0 containing x are then J1 = [xj , T (b)] and J ′1 = [T (c), xj+1] (by cases (1) and

(3) above, respectively).
Step Two (JN and J ′N with a common endpoint): Let N be the smallest
positive integar such that TN (c, b) ∩ {x0, . . . , xk} 6= ∅. For 1 ≤ n ≤ N − 1 we
see (by repeated application of cases (1),(3) and (4) above) that the succesors Jn
each have one of their endpoints being equal to Tn(b). Similarly, J ′n will have an
endpoint equal to Tn(c).

Assume that we arrive at TN (c) < xi < TN (x) < TN (b) < xi+1, say, then xi
now usurps of TN (c) as the (left) endpoint of J ′N , by case (1) above. Furthermore,
xi is also the (left) endpoint of JN .

eighth.eps

Figure 4.8

Step Three (Jn and J ′n (n ≥ N) with a common endpoint): We need the
following easy sublemma.

Sublemma 13.3.1. If JN ⊂ J ′N with one (or both) of their endpoints the same,
then the same is true for Jn, J ′n, n ≥ N .

Proof of sublemma 13.3.1. This is something which one sees from the four cases
(1) to (4) above.

Four (JM and J ′M (M ≥ N) with two common endpoints): Assume that
M > N is the least integar for which TM (x, b) ∩ {x0, . . . , xk} 6= ∅. We see from
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sublemma 4.13.1 that for N ≤ n < M the point Tn−Nxi is an endpoint for Jn, J ′n.
Assume that TM (x) < xj < TM (b), say, then xj usurps TM (b) as an endpoint for
JM (by cases (1) or (2) above). Moreover, xj is also an end point for J ′M . We
conclude that JM = J ′M and so Jn = J ′n for n ≥ M (by sublemma 4.13.1 now
applied to both endpoints).

The other cases are similar. This completes the proof ♣

If T : I → I is not Markov then E = ∪∞n=0En is infinite (by the Simplifying
Assumption). We can define an infinite matrix A with entries 0 or 1, whose rows
and columns are indexed by E , in the following way

Definition. For J1, J2 ∈ E

A(J1, J2) =
{

1 if J2 succeeds J1

0 otherwise

The next Proposition gives us (amongst other things) a nice characterization of
periodic orbits for T : I → I.

Proposition 13.4.

(i) There exists C > 0 such that for all n ≥ 1 CardEn ≤ C
(ii) There is a bijection between periodic points Tnx = x and strings (i0, i1, . . . , in−1)

such that A(i0, i1) = A(i1, i2) = . . . = A(in−1, i0) = 1 (except possibly for
endpoints of the original intervals Ii )

(iii) There exists N > 0 such that every J ∈ E has at most N succesors.

Proof.

(i) From Lemma 13.1 we see that each Ii (i = 1, . . . , k) gives rise to either two,
one or no elements in E1. Thus CardE1 ≤ 2k. For n ≥ 1 we see from Lemma
4.12 (i) that each J ∈ En gives rise to at most one element J ′ ∈ En+1. Thus
CardEn+1 ≤ CardEn ≤ . . . ≤ CardEN . Thus part (i) is proved with C = 2k.

(ii) Let (Jn)∞n=0 be a sequence of sucessors which is periodic (i.e. ∃n ≥ 1 with
Jm+n = Jm, for k ≥ 0). Then if x ∈ I is the corresponding point (i.e. {x} =
∩m≥0T

−mJm) then Tn(x) is the corresponding point for (Jn+m)∞n=0 = (Jn)∞n=0

(i.e.{Tm(x)} = ∩m≥0T
−mJn+m). Thus Tn(x) = x

Assume that Tn(x) = x and choose a corresponding sequence of sucessors
(Jn)n∈Z+ . We know by Lemma 13.3 that provided x 6∈ ∪n≥0T

−n (∪m≥0T
m{x1, . . . , xk})

then the two sequences of sucesssors (for x = Tnx) (Jn)n∈Z+ and (Jn+m)n∈Z+ agree
for n ≥ N , say. If we choose nm ≥ N then the periodic sequence (J ′n)n∈Z+ =
(Jn+mN )n∈Z+ correspons to x since {x = TmNx} = ∩n∈Z+T−nJ ′n.

Assume that Tn(x) = x and Tm(x) = T q(xi), for some 1 ≤ i ≤ k and
q,m ≥ 0. In particular, if we choose (r − 1)n ≤ m < rn then we see x =
T rn(x) = T q+(rn−m)(xi). (i.e. x is characterised as the (unique) periodic orbit
{x, Tx, . . . , Tn−1x} into which the orbit of xi eventually falls). Since there are
only k boundary points x1, . . . , xk this means the bijection fails on at most k pe-
riodic orbits.

(iii) This is an easy consequence of the definitions.
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Corollary 13.4.1. The number of periodic points Tn(x) = x of period n is given
by

CardFix(Tn) :=
∑
J∈E

An(J, J)

13.2 The growth of periodic points

In this section we want apply the analysis from the previous section to study
the number of periodic points CardFic(Tn) via the matrix A. Rather than try
to analyse infinite matrices A it is simpler to fix some large k1 and consider the
truncated (finite) matrix Ak(J, J ′) = A(J, J ′) if J, J ′ ∈ ∪kn=0En

Proposition 4.?? we know that every string of sucessors corresponding to a fixed
point for Tn : I → I must be of length n. Moreover, since we can always choose
a string starting in E0 then the uniqueness conclusion of Proposition 13.(ii) tell us
that the string contains an interval from E0. Finally we see by 13.2 that all the
elements of the string must therefore be in ∪ni=1Ei. Thus by Corollary 13.4.1 we see
that

CardFix(Tn) =
∑
J∈E
An(J, J) =

∑
J∈E
Ank (J, J) = trace(Ank )

whenever k ≥ n.
Since Ak can be thought of as a finite matrix, we have the standard matrix

identity

Det(I − zAk) = exp

( ∞∑
m=1

zm

m
trace(Amk )

)
The right hand-side carries information on the traces trace(Amk ). To study the

left land side, it helps to fix 1 ≤ N ≤ k and write Ak =
(
AN BN
CN DN

)
where AN is

the square submatrix with indices ∪Ni=0Ei, and DN is the square sub-matrix with
indices ∪ki=N+1Ei, etc.

Lemma 13.5. For any k ≥ N ≥ 1, the sub-matrix DN has all of its eigenvalues
with modulus at most N1/N

We shall postpone the proof until later and first consider the implications of this
lemma.

Since DN − zI is invertable whenever |z| ≥ N
1
N (by Lemma 13.5), we have the

matrix identity(
AN − z BN
CN DN − z

)
=
(

(AN − z)−BN (DN − z)−1C B(DN − z)−1

0 1

)(
1 0
C D − z

)
.

and taking determinants gives that

Det(Ak − zI) = Det
(
(AN − z)−BN (DN − z)−1CB(DN − z)−1

)
Det (DN − z) .

The argument needs completing
The following theorem shows that the number of periodic points has a very

distinctive pattern.
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Theorem 4.16. For any β > 1 there exist constants
(i) λ1, . . . , λM , with |λi| > β (i = 1, . . . ,M), and
(ii) C1, . . . , CM ∈ C

such that

N(n) =
M∑
i=1

Ciλ
n
i + E(n)

where the error term E(n) satisfies |E(n)| ≤ Constantβn

Proof. The above identity shows that provided N1/n < β the eigenvalues of Ak (
for any k ≥ N) are determined by the determinant of a N ×N matrix (by Lemma
4.15).

The argument needs completing
Finally, with some additional bounds we can let k → +∞ to see that the power

series
∑∞
m=1

zm

m traceAmk .

It only remains to supply the proof of Lemma 4.15

Proof of Lemma 4.15. We can define a norm on the matrix Dk (and its powers) by
||DN || = sup

{∑
D′∈∪k

i=N+1Ei
DN (D,D′) : D ∈ ∪ki=N+1Ei

}
. By the spectral radius

theorem it suffices to show that lim supn→+∞ ||Dn
N ||

1
n ≤ N 1

N

For p ≥ 0 we let N (p) denote the number of possible strings of successors

J1 → J2 → . . .→ Jp−1 → Jp

with Ji ∈ ∪∞m=k+1Em for 1 ≤ i ≤ p. If we set

Tr =
{

0 if r ≤ 0
2k if r = 1

and then define inductively Tr+1 = Tr+Tr−k (r ≥ 1) then we claim thatN (p) ≤ Tp.
For p = 1 this is true by definition. We proceed by induction. and assume that

N (r) ≤ Tr for r = 1, . . . , p. Consider a typical string of successors

J1 → J2 → . . .→ Jp → Jp+1

(of length p+ 1) with Ji ∈ ∪∞m=k+1Em for 1 ≤ i ≤ p+ 1.
By Lemma 4.12 we see that there are three possible types of successor for J1 ∈ En

(n ≥ k). There are three possibilities
(i) If J1 = [Tnxi, T lxj ] (with 0 ≤ l ≤ n − 1), say, then assume that J2 =

[xk, T lxj ], say. To satisfy Ji ∈ ∪∞m=k+1Em for 2 ≤ i ≤ k + 3 the only
posibility is that J3 = [Txq, T l+1xj ], J4 = [T 2xq, T

l+2xj ], . . . , Ji+2 =
[T ixq, T l+ixj ], . . . , Jk+3 = [T k+1xq, T

l+k+1xj ] (or with the endpoints re-
versed). Thus only the remaining intervals Jk+4, . . . , Jp+1 are not deter-
mined, and by the inductive hypothesis the number of possible choices is
bounded by N (p− k) ≤ Tn−k.

(ii) Assume that J2 is a unique sucessor with J2 ∈ En+1. Then by the inductive
hypothesis there are at most N (n) ≤ Tn choices for the remaining succesors
Ji, 2 ≤ i ≤ n+ 1

(iii) Finally, the possibility J2 ∈ E0 is eliminated by our requirement that J2 ∈
∪∞m=k+1Em.
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Thus we see that Tp+1 ≤ Tp + Tp−k, completing the inductive step.
We now see that

Tp ≤ Tp−1 + Tp−k−1

≤ (Tp−2 + Tp−k−2) + Tp−k−1

≤ . . . ≤ Tp−k + (Tp−2k + . . .+ Tp−k−2) + Tp−k−1)

≤ kTp−k

and so Tmk ≤ kmT0, for m ≥ 1. In particular, we see that ||Dn
N || ≤ N(n) for n ≥ 1.

Since ||(A−Ak)n|| is sub-additive in n we see that

lim sup
n→+∞

||(A−Ak)n||1/n1 = lim sup
m→+∞

||(A−Ak)mk||
1
mk
1

≤ lim sup
m→+∞

N(mk)
1
mk

≤ lim sup
m→+∞

(Tmk)
1
mk ≤ k 1

k

This completes the proof of the sublemma.

13.3 Comments and references

The theory of Markov extensions was originated by Hofbauer [H]. The main
application we give to periodic points is based on work of Hofbauer and Keller.
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