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1 Introduction

1.1 Major sources

The textbooks which I have consulted most frequently whilst developing course
material are:

Classical electrodynamics: J.D. Jackson, 2nd edition (John Wiley & Sons,
New York NY, 1975).

Classical electricity and magnetism: W.K. Panofsky and M. Phillips, 2nd
edition, (Addison-Wesley, Reading MA, 1962).

Special relativity: W. Rindler, 2nd edition (Oliver and Boyd, Edinburg and
London, 1966).

Foundations of electromagnetic theory: J.R. Reitz and F.J. Milford, 2nd
edition (Addison-Wesley, Reading MA, 1967).
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Lectures on theoretical physics: A. Sommerfeld, (Academic Press, New York,
1954).

Wave propagation and group velocity: Léon Brillouin, (Academic Press, New
York NY, 1960).

Methods of theoretical physics: P.M. Morse and H. Feshbach, (McGraw-Hill,
New York NY, 1953).

An introduction to phase-integral methods: J. Heading, (Meuthen & Co.,
London, 1962).

Radio waves in the ionosphere: K.G. Budden, (Cambridge University Press,
Cambridge, 1961).

Classical electromagnetic radiation: M.A. Heald and J.B. Marion, 3rd edi-
tion (Saunders College Publishing, Fort Worth TX, 1995).

1.2 Outline of course

You have all presumably taken the standard undergraduate electromagnetism
course in which Maxwell’s equations are derived and explained. The basic aim
of my course is to cover some material which is usually inadequately treated or
omitted altogether in undergraduate courses. In fact, I intend to concentrate on
three main topics:

1. The relativistically invariant formulation of the laws of electromagnetism.

2. The effect of dielectric and magnetic materials on electric and magnetic
fields.

3. The generation, propagation, and scattering of electromagnetic waves.
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1.3 The validity of classical electromagnetism

In this course we shall investigate the classical theory of electromagnetism in
Euclidian space-time. This theory is valid over a huge range of different condi-
tions, but, nevertheless, breaks down under certain circumstances. On very large
length-scales (or close to collapsed objects such as black holes) the theory must be
modified to take general relativistic effects into account. On the other hand, the
theory breaks down completely on very small length-scales because of quantum
effects. It is legitimate to treat a gas of photons as a classical electromagnetic field
provided that we only attempt to resolve space-time into elements that contain a
great many photons. In conventional applications of electromagnetic theory (e.g.,
the generation and propagation of radio waves) this is not a particularly onerous
constraint.

1.4 Units

In 1960 physicists throughout the world adopted the so-called S.I. system of units,
whose standard measures of length, mass, time, and electric charge are the meter,
kilogram, second, and coloumb, respectively. Nowadays, the S.I. system is used
almost exclusively in most areas of physics. In fact, only one area of physics
has proved at all resistant to the adoption of S.I. units, and that, unfortunately,
is electromagnetism, where the previous system of units, the so-called Gaussian
system, simply refuses to die out. Admittedly, this is mostly an Anglo-Saxon
phenomenon; the Gaussian system is most prevalent in the U.S., followed by
Britain (although, the Gaussian system is rapidly dying out in Britain under
the benign influence of the European Community). One major exception to this
rule is astrophysics, where the Gaussian system remains widely used throughout
the world. Incidentally, the standard units of length, mass, time, and electric
charge in the Gaussian system are the centimeter, gram, second, and statcoloumb,
respectively.

You might wonder why anybody would wish to adopt a different set units in
electromagnetism to that used in most other branches of physics. The answer is
that in the Gaussian system the laws of electromagnetism look a lot “prettier”
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than in the S.I. system. There are no ε0 s and µ0 s in any of the formulae. In fact,
in the Gaussian system the only normalizing constant appearing in Maxwell’s
equations is c, the velocity of light. However, there is a severe price to pay for the
aesthetic advantages of the Gaussian system. The standard measures of potential
difference and electric current in the S.I. system are the volt and the ampere,
respectively. I presume that you all have a fairly good idea how large a voltage 1
volt is, and how large a current 1 ampere is. The standard measures of potential
difference and electric current in the Gaussian system are the statvolt and the
statampere, respectively. I wonder how many of you have even the slightest idea
how large a voltage 1 statvolt is, or how large a current 1 statampere is? Nobody,
I bet! Let me tell you: 1 statvolt is 300 volts, and 1 statampere is 1/3 × 10−9

amperes. Clearly, these are not particularly convenient units!

In order to decide which system of units we should employ in this course,
we essentially have to answer a single question. What is more important to us:
that our equations should look pretty, or that the our fundamental units should
be sensible? I think that sensible units are of vital importance, especially if we
are going to make quantitative calculations (we are!), whereas the prettiness or
otherwise of our equations is of marginal concern. For this reason, I intend to use
the S.I. system throughout this course.

If, unaccountably, you prefer the Gaussian system of units, there is no reason
to despair. Converting formulae from the S.I. system to the Gaussian system is
trivial: just use the following transformation

ε0 →
1

4π
, (1.1a)

µ0 →
4π

c2
, (1.1b)

B →
B

c
. (1.1c)

The transformation (1.1c) also applies to quantities which are directly related to
magnetic field strength, such as the vector potential. Unfortunately, converting
formulae from the Gaussian system to the S.I. system is far less straightforward.
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As an example of this, consider Coulomb’s law in S.I. units:

f2 =
q1q2

4πε0

r2 − r1

|r2 − r1|3
. (1.2)

Employing the above transformation, this formula converts to

f2 = q1q2

r2 − r1

|r2 − r1|3
(1.3)

in Gaussian units. However, applying the inverse transformation is problematic.
In Eq. (1.3) the geometric 4π in the S.I. formula has canceled with the 1/4π
obtained from transforming ε0 to give unity. It is not at all obvious that the
reverse transformation should generate a factor 4πε0 in the denominator. In fact,
the only foolproof way of transforming Eq. (1.3) back into Eq. (1.2) is to use
dimensional analysis. This is another good reason for not using the Gaussian
system.

There are four fundamental quantities in electrodynamics; mass, length, time,
and charge, denoted M , L, T , and Q, respectively. Each of these quantities has
its own particular units, since mass, length, time, and charge are fundamentally
different from one another. The units of a general physical quantity, such as
force or capacitance, can always be expressed as some appropriate power law
combination of the four fundamental units, M , L, T , and Q. Equation (1.2) makes
dimensional sense because the constant ε0 possesses the units M−1L−3T 2Q2.
Likewise, the Biot-Savart law only makes dimensional sense because the constant
µ0 possesses the units MLQ−2. On the other hand, Eq. (1.3) does not make
much dimensional sense; i.e., the right-hand side and the left-hand side appear
to possess different units. In fact, we can only reconcile Eqs. (1.2) and (1.3) if we
divide the right-hand side of (1.3) by some constant, 4πε0, say, with dimensions
M−1L−3T 2Q2, which happens to have the numerical value unity for the particular
choice of units in the Gaussian scheme. Likewise, the Gaussian version of the
Biot-Savart law contains a hidden constant with the numerical value unity which
also possesses dimensions. It can be seen that the apparent simplicity of the
equations of electrodynamics in the Gaussian scheme is only achieved at the
expense of wrecking their dimensionality. This is, perhaps, the best reason of all
for not using Gaussian units.
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L:RFEe}<��QS`"Qb[VQMRF\$� HKG�NKH^R<QSLYX#L:RP`"C/TVU!T���QSR/QbTV{PGb�DÅAR
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GlLg\]HKGh�³E!�D�d�v² à �»ÌF´w�DÅê\j��TVNKN_T±x#G
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XIQMO<XIQ�¸
GIQMRF\IQS`�c�EÉL�\AE�OPHKJSL:N�J�TVU!OdTVR/QSRV\�A8o�Õ×ÖFÕ_ù�x�Q¢\wL:N_½�T��y\]C/Q!\IQSR<GIT�X k������ ²�XwL:R/½�ÌF´�T�X \]C/Q\IQSR<GIT�X k�������� ²�XlL:R/½�Í�´w��o�¬3uzÕD°�C<Q�G]{�H���QMG=�]é��:é�8©é`^a^`^�LYXIQ�L:N_x'L�E�G8{<R<`/QMX]Gh\IT�T�`�\IT�XlL:R<��Q
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x�Q�`<Q�}~R<Q�H_\]G#J�T±[YLYX]HfL:RF\8J�TVU!OdTVR/QSRF\]G k�� c�Ep\lC/Q�QM��{PLg\]H^TVRk � Ú 2 ��� k � â ² à �¿Í à ´
¡jTVRF[VQMX]GhQSN_E����VH_[VQSR�L�J�T±[YLYX]HfL:RF\�[VQMJ�\IT�X m � �@x|Q�JSL:R¾`/Qb}~R/Q�H_\]G�JbTVRF\IXlL�[YLYX]HfL:RF\ J�TVU!OdTY¸R/QSRF\]G m � cFE�\]C/Q�QS��{PLg\lH_TVRPG m � Ú 2 ��� m��:â ² à �¿ÍFÌF´Â·T�X]QW��QMR<QbXwL:N^N_EV�©x�Q¢JSL:R,XlL:HKGhQ�T�X N_T±x|QMX�L:RVE·T�X L:NKN1T���\]C/Q���X]QbQ¢GI{�H���QMG�T��yL:RVE��VH¤[VQSR
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G]{�H���QMG8c©QSJbTVU!QMGZGIH^�VR<H_}~JSL:RV\S�
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JbTVR�}P�V{/XwLg\]H^TVR@��GhT�\]CPLg\D\lC/QZGh\lL:R<`PLYXl`[vÔT�XIQSRF\IÇ�\IXwL:R<Gh��T�X]U LYO<OPNKH^QMGM�×j�R<`/QMXjH_\M��L:RFE¢JbTVR�¸
\IXwLS[YLYXlHfL:RV\jÍY¸ê[VQSJ�\IT�X�è ä \]XlL:R<GI��T�X]U�G|L:JbJbT�X]`PH^R<��\IT�\]C/Q�GlL:U!Q�G]J�C/QSU!Q�L:Gj\]C/Q�`<H_�vQMXIQSR<JbQ
HKR
JbT�T�Xl`<HKRPLg\IQSG8¦ ä � ÿ ¦ ä X cdQb\3x�QbQSR�\3x�T�OdTVH^RF\]G#H^R
GIO~L:JbQ�¸ê\]HKU!Q��DÅ7\8��TVNKN^TzxZG|\]CPLg\è XË� Ú | ²�è X ÿeéSè4Ü�´wé ² à �(' å LF´èP� � Ú èP�zé ² à �(' å cd´è b�� Ú è b é ² à �Ä' å Jz´è Ü � Ú | ²�è Ü ÿeéSè X ´wé ² à �(' å `©´
x#C<QbX]Q�é Ú ÷ G Ù ��Ó�H^�VC/QMX�XwL:R/½�ÍY¸ê\IQSR<GhT�XlG�\]XlL:R<GI��T�X]U L:JbJbT�X]`<HKR/�"\IT
\]C/Q�Xl{<N^QMGe² à �äÌ ç ´gã² à �äÌ à ´w�j°�C/Q \IXlL:R<GI��T�XlU�Lg\]H^TVR
J�T�Q�HeJMH^QMRF\]G�\lLY½�Q�\lC/Q���T�X]U

V ä �ä Ú
êëëëëëëëëëì | ç ç ÿ | é

ç Û ç ç
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í¸ëëëëëëëëëî ² à �(' # LF´
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êëëëëëëëëëì | ç ç | é
ç Û ç ç
ç ç Û ç| é ç ç |

í ëëëëëëëëëî ² à �(' # cd´
� �³\IQSR�\]C<Qy}~X]G)\�\]C/X]QbQ'JbTVU!O©TVR<QMRF\]G�T��©LZÍY¸ê[VQSJ�\IT�X
J�TVHKR<JMHK`/QDxZH¤\lC�\]C/Q'JbTVU!OdTVR/QMRF\]G�T��

L#Ì±¸ê[VQMJ�\IT�XM���PT�XÔQb�/L:U!OPN^Q��S\]C<Qy¦ X �g¦ � �g¦ b H^R�ï ä Ú ²�¦ X éI¦ � éI¦ b éI¦ Ü ´vLYX]Q�\]C/QjJbTVU!OdTVR/QSRV\]G
T�� Õ ��\]C/QWOdTVGIH_\]H^TVR�Ì±¸ê[VQMJ�\IT�X�T���\]C/Q¢O©TVHKRF\�Lg\�x#CPH^J�C�\]C<QWQ�[VQSRF\�T�JMJb{/XlGb��ÅAR�GI{<J�C�JSL:GhQSG

àVå



x�Q�L:`/T�O<\'\]C/Q�R/T:\lLg\]H^TVR
Qb��QSU!OPNKH_}PQS`pc�E�ï ä Ú ² Õ é Ù ñ]´w�D°8C/Q JbTz[YLYXlHfL:RV\'��T�XlU T���G]{<J�C�L[VQSJ�\]T�X�HKG�GIHKU!OPN_E�ï$ä Ú ²>ÿ Õ é Ù ñI´w��°�C<Q�G]��{PLYX]QM`,U�LY�VRPH¤\l{<`/QaT��D\]C/QW[VQSJ�\IT�X�HKG!²iï�´ � Úï ä ï ä Ú ÿ�� � � Ù � ñ � �8°�C/QaHKR<R<QbX�O<X]T�`<{PJ�\$2 ä�å ï ä � å Ú ï ä � ä T���ï ä xZH¤\lC·LeGIHKU�HKNKLYX
[VQSJ�\]T�XP� ä Ú ²gð�é+8/´�HKG'�VH_[VQMR�c�E_ï ä � ä Ú ÿ Õ ^�ð
� Ù ñY8©�D°8C/Q�[VQMJ�\IT�X]G4ï ä L:R<`�� ä LYX]Q
GlL:H^`�\]T�c©Q�qgk�¬ �/qwÖVqgt�m�¶�H_�×ï$äY� ä Ú ç �Ë�HKR<JbQ�L¢��QSR/QbXwL:N@vÔT�X]QMRF\IÇ�\]XlL:R<GI��T�X]U�Lg\lH_TVR�HKG�L"¶ä®�t@olmgky\IXlL:R<GI��T�XlU�Lg\]H^TVR@��\]C/Q�O~LYXI\]HfL:N
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) k å`ñ
) ¦ ä Úlk å`ñ º ä â ² à �(' ã ´

¡yN^Q�LYX]N_EV�vL���QSR/QMXlL:N1ÍY¸ê\]QMR<GIT�X L:JM��{<H^X]QMG�L:R·Qb��\IXwL�J�T±[YLYX]HfL:RF\�HKR<`/Qb��LY��\IQMX�O~LYXh\]HfL:N1`<H_�vQMX)¸
QSRV\lHKLg\lH_TVR"x#H_\]C·XIQSGhOdQSJ�\�\ITp\]C/QaJbTVRF\IXlL�[YLYX]HfL:RF\ZJbT�T�Xl`<HKRPLg\IQW¦ ä �8Å7\�HKG�C/QSN^O<��{<N¥\]Tp`/Qb}~R/Q
L�JbTz[YLYXlHKL:RF\8`/QMX]H_[YLg\]H_[VQ�T�OdQbXwLg\IT�X

) ä[ò )) ¦ äÄÚ ó�ô é ÛÙ )) ñ�õ é ² à � È ç ´
x#C<QbX]Q ) ä k å`ñ ò k å`ñ º ä â ² à � È Û ´°�C<QbX]Q�HKG#L�JbT�XIX]QMGIO©TVRP`<HKR/�eJbTVRV\IXwLS[YLYXlHfL:RV\8`/QMX]H_[YLg\lH¤[VQ T�OdQbXwLg\IT�X

) ä ò )) ¦ ä Ú ó ÿ ô é ÛÙ )) ñ õ é ² à � È à ´
x#C<QbX]Q ) ä k å`ñ òö2 äc÷ k å`ñ º ÷ â ² à � È ÌF´
°�C<Q ÍY¸3`<H_[VQMXI��QSR<JbQ T���L�ÍY¸ê[VQSJ�\IT�X k ä Ú ²iø�é k Þ ´�HKG�\lC/Q�H^RF[YLYXlHKL:RF\

) ä k ä Ú ) ä k ä Úµô ^�ø � ÛÙ ) k Þ) ñ â ² à � È Í�´
°�C<Qa��TV{<X�`<HKU!QMR<G]H^TVRPL:Nùv�LYOPNfL:JMHKL:R�T�OdQbXwLg\IT�XM�@T�X�ó5ú û�¶_o�nw!wo�k�¬r®¯mgt©��HKG�QM��{<H_[YL:N^QMRF\�\IT�\]C/Q
HKRF[YLYX]HfL:RF\'JbTVRF\IXlL:J�\]H^TVR ü ò ) ä ) ä Ú ÿ ô ��� ÛÙ � ) �) ñ � â ² à � È '�´
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Í#QMJSL:NKN/\]CPLg\yx|QZG)\]HKNKNPR<QbQS`�\IT�OPXITz[VQa²���X]TVU ËFQMJ�\]H^TVR à � à ´�\]CPLg\y\]C/Q�HKRV[YLYXlHfL:R<J�Q#T���\]C/Q`<H_�vQMXIQSRV\lHKL:N�U!Q�\]X]HKJY�	�¾ � Ú 	F¦ ò � ��	F§ ò � ��	 ¨ ò � ÿ Ù � 	Vñ ò � Ú 	F¦ � ��	V§ � ��	 ¨ � ÿ Ù � 	Vñ � é ² à � È�È ´
cdQb\3x�QbQSR�\Ax|T·��QMR<QbXwL:NDHKR/QbXI\]HfL:N���XwL:U!QMG�HKU!OPNKH^QMG�\]CPLg\�\]C<QeJ�T�T�X]`PH^R~Lg\IQ�\IXwL:R<Gh��T�X]U�Lg\]H^TVR
cdQb\3x�QbQSR¼G]{<J�Cö��XwL:U!QMG!HKG�R/QSJ�QSGIGlLYX]HKN_EÎNKHKR/QSLYXS�ö°1T OP{�\�H¤\eL:R/T:\lC/QbXex'L�E��yx�Q�R<QbQS`Ï\IT
`/QSU!TVR<Gh\IXlLg\IQp\]CPLg\¢L�\IXwL:R<Gh��T�X]U�Lg\]H^TVRÉx#C<HKJ�CÉ\IXwL:R<Gh��T�X]U�GaL�U!Q�\]X]HKJ�2 ä�å 	F¦ ä 	F¦ å x#H_\]C
JbTVR<G)\wL:RV\ JbT�Q�HeJMH^QMRF\]G�HKRV\]T
LpU!Qb\IX]HKJ�2 ä � å � 	F¦ ä � 	�¦ å � x#H_\]C,J�TVRPG)\lL:RF\ JbT�QaHeJbH^QSRV\lG�Ua{<Gh\
cdQ�N^HKR/Q�LYXM��¹�T±x 2]ä�å Ú 2cä � å � V ä �ä V å �å â ² à � È å ´ý�H_�vQMXIQSRV\lHKLg\lH^R<�ax#H_\]C�XIQSGhOdQSJ�\#\IT�¦ ñ x�Q���Q�\2]ä � å � V ä �äçñ V å �å �?2]ä � å � V ä �ä V å �åañ Ú ç é ² à � È�# ´
x#C<QbX]Q V ä �äcñ Ú ) V ä �ä) ¦ ñ Ú ) � ¦ ä �) ¦ ä ) ¦ ñÄÚ V ä �ñÒä ² à � È ã ´
o�¬3ub�«ÅARF\IQbXlJ�CPL:R/�VHKR/�!\]C<Q�HKR<`PH^JbQSG ß L:R<`�þ,E/H^QMNK`<G2]ä � å � V ä �äçñ V å �å �?2]ä � å � V ä �ñ V å �åaä Ú ç â ² à � å ç ´ÅARV\]QbXlJ�CPL:R/�VHKR/�!\]C/Q�HKR<`<HKJbQMG$æ
L:R<`LþÉ�VH_[VQMG2 ä � å � V ä �ñ V å �åaä �32 ä � å � V ä �ä V å �åañ Ú ç é ² à � å Û ´x#C<QbX]Qa\]C<Q�HKR<`<HKJbQMG ß ò
L:RP`3æ�ò�CPLS[VQ¢cdQbQSR¾HKRV\]QbXlJ�CPL:R/��QS`¾HKR·\]C/Q¢}PX]Gh\�\IQMX]U"��Åê\ ��TVNKN^Tzx#G
��XITVU �D��GM��² à � È�# ´���² à � å ç ´w�©L:R<`Ä² à � å Û ´y\]CPLg\2 ä � å � V ä �äçñ V å �å Ú ç â ² à � å:à ´Â�{<N_\]H^OPNKHKJSLg\]H^TVRec�EÆV åñ � E�H^QSNK`<G2cä � å � V ä �äçñ V å �å V åñ � Ú 2cä � ñ � V ä �äçñ Ú ç â ² à � å ÌF´
�
HKRPL:NKN¤EV�/U¢{<N_\]H^OPNKH^JSLg\]H^TVRpcFE�2 å � ñ � �VH¤[VQSG2]ä � ñ � 2 å � ñ � V ä �äçñ Ú V å �äcñ Ú ç â ² à � å Í�´
°�CPH^G#O<X]Tz[VQSG8\lCPLg\#\lC/QaJbT�QaHeJbH^QSRV\lG�V å �ä LYXIQ�JbTVR<G)\wL:RV\]G L:R<`@�dC/QSR<JbQ:��\]CPLg\Z\]C/Q�\IXwL:R<Gh��T�X)¸
U�Lg\]H^TVR
HKG�NKHKR/Q�LYXM�

àYã
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Å7\#HKG'T��³\]QMR�C/QMN^O<�Ê{<N@\IT!x8X]H_\IQ \]C/Q�HKRF[YLYX]HfL:RF\'`PH¤�vQMXIQSRF\]HfL:N�HKRF\IQbXI[YL:Nf	�¾ � HKR�\]C/Q���T�XlU	�¾ � Ú Ù � 	�� � â ² à � å '�´
°�C<Q���{PL:RF\]H_\3EL	��
HKG#JML:NKN^QM`p\]C<Q�ÂdkIq�ÂPo�k�¬r®�neo���Å7\#��TVNKN_T±x#G|\]CPLg\	�� � Ú ÿ 	�¦ � ��	V§ � ��	 ¨ �

Ù � ��	�ñ � â ² à � å È ´

¡jTVR<G]HK`/QbX�L!GhQMX]H^QSG�T���Qb[VQMRF\]G#TVR
\]C<Q x�T�X]NK`�¸3NKHKR/Q�T���GhTVU!Q�U�Lg\IQbXlHfL:NvO~LYXI\]HKJbN^Q��DÅ3��\]C/Q
O~LYXI\]HKJbN^Q�CPL:G8GIO©QMQS` { \]C/QSR	�� � Ú 	Vñ ��� ÿ 	�¦ � ��	F§ � ��	 ¨ �

Ù � 	�ñ � � Û�� Ú 	Vñ � ó Û ÿ { �
Ù � õ é ² à � å�å ´

HKU!OPN_E/H^R<�W\]CPLg\ 	Vñ	�� Ú}| ² { ´ â ² à � å # ´
Å7\�HKG#JbN^Q�LYX�\]CPLg\P	Vñ Ú 	���HKR
\]C/QaO~LYXh\]HKJMN^Q:º»G�X]QMGh\Z��XlL:U!Q���°�C�{PGb��	��·JbT�XIXIQSGhOdTVR<`PG8\]T�\]C/Q
\]HKU!Qa`PH¤�vQMXIQSR<JbQ¢cdQb\3x�QMQMR¾\3x�T
R/QMH^�VC�cdTV{/X]HKR/��Qb[VQMRF\]G�TVR,\]C/Q�O~LYXh\]HKJMN^Q:º»G�x�T�X]NK`�¸3NKHKR/Q:��L:G
U!Q�L:GI{/X]QM`�cFEÉL�JMN^T�Jw½¾Lg\h\wL:J�C/QM`�\IT�\]C/Q�O~LYXI\]HKJbN^Q�²�C/QSR<J�Q���\]C/Q�RPL:U!Q�ûhO<X]T�O©QMX�\]HKU!QMü�´��
� JMJ�T�Xl`<HKR/��\IT��D�d�©² à � å # ´w�:\]C<Q�O~LYXh\lH^JMN^Q:º»G�JbN^T�Jw½WLYO<OdQSLYXlG
\IT�Xl{<R!GIN^Tzx���cFE¢L��ÊL:J�\IT�X | ² { ´w�HKR,L:R�H^R<QbXI\]HfL:N1��XwL:U!QWH^R�x#CPH^J�C·\lC/QaO~LYXI\]HKJbN^QaHKG�U!T±[�HKR/�ex#H_\]C·[VQMN^T�JbH_\AE { ��°�C<HKG�HKGZ\]C/QJbQMN^QMc<XlLg\]QM`�¬r®�neoaóg®r¶_mY¬r®¯qgt�Q��vQSJ�\S�vÔQb\�{<G�JbTVR<GIHK`/QMX�C/T±xÎL8G]U�L:N^NVÍY¸3`<HKU!QMR<G]H^TVRPL:NY[VTVNK{<U!QDQSN_QSU!QSRV\�HKR�GhO~L:JbQ�¸ê\]HKU!Q«\IXlL:RPG>¸
��T�X]U�G'{<R<`<QbX�L���QMR<QbXwL:NÛvÔT�X]QMRF\IÇ \IXlL:R<GI��T�XlU�Lg\]H^TVR@�
� Q�CPL�[VQ	 Ü ¦ ò Ú	� 	 Ü ¦¥é ² à � ågã ´
x#C<QbX]Q � Ú ) ²Ê¦ X�� éI¦ � � é]¦ b¼� éI¦ Ü � ´) ²Ê¦ X é]¦ � é]¦ b é]¦ Ü ´ ² à � # ç ´
HKG�\]C<Q�
FL:J�T�cPHfL:R�T��v\]C/QZ\IXlL:RPGh��T�XlU�Lg\]H^TVR@A©®êÕ�o�Õ^�V\]C/Q�`/Qb\IQbXlU�HKRPL:RV\yT��v\]C/QZ\IXwL:R<Gh��T�X]U�Lg\]H^TVR
U�Lg\IXlH_�QV ä �ä � � ��QMR/QMXlL:N5vÔT�X]QMRF\IÇ�\]XlL:R<GI��T�X]U�Lg\lH_TVR�HKG#U�L:`/QW{<O·T��«L�Gh\lL:R<`PLYXl`�vÔT�XIQSRV\IÇ

Ì ç



\IXwL:R<Gh��T�X]U�Lg\]H^TVR�O~N^{PG�L�`<HKGhOPNfL:JbQMU!QSRV\DL:R<`!L�XIT:\wLg\]H^TVR@�
°�C�{PGb�:\lC/Q'\IXwL:R<Gh��T�X]U�Lg\]H^TVRWU�L±¸
\IXlH_�·HKG�\]C<QaÂdkIq�óYõPub¬
T��j\]CPLg\���T�X L�Gh\lL:R<`PLYXl`TvÔT�XIQSRF\IÇa\]XlL:R<GI��T�X]U�Lg\lH_TVR��¥Lp\]XlL:R<G]NKLg\lH_TVR��
L:R<`·L!XIT:\wLg\]H^TVR@��Åê\Z��TVNKN^Tzx#G'\]CPLg\Z\]C/Q�
VL:JbT�cPHfL:R"T���L!��QMR<QbXwL:NfvÔT�X]QMRF\IÇ�\IXwL:R<Gh��T�X]U�Lg\]H^TVR
HKG�\]C<Q#O<X]T�`P{<J�\|T���\]CPLg\|��T�XyL�Gh\lL:R<`PLYXl`ZvÔT�XIQSRF\IÇ�\IXwL:R<Gh��T�X]U�Lg\]H^TVR@��L�\IXlL:RPGINfLg\]H^TVR@��L:R<`eL
X]T:\lLg\]H^TVR@��Å7\�HKG�x|QSNKN�½�R/T±x#R"\lCPLg\�\]C/Q�
VL:JbT�cPHfL:R�T���\]C/QaNfLg\h\]QbX#\3x�T�\]XlL:R<GI��T�X]U�Lg\lH_TVRPG8HKG
{<RPH¤\AEV�/GIHKR<JbQ�\]C/QbE�LYXIQ�cdT:\]C�[VTVNK{<U!Q�O<X]QMGIQbXI[�HKR/��\]XlL:R<GI��T�X]U�Lg\lH_TVRPGjxZC<HKJ�Cp`/T�R/T:\�Lg�vQMJ�\
\]HKU!Q��½v1H^½�Q�xZH^GIQ:�©H_\�H^G#Q�L:GIHKN_E�GIQbQSRÎ²Io�ÕøÖFÕK�©cFE
\lLY½�HKR/��\]C<Qa`/Qb\IQbXlU�HKRPL:RV\�T���\]C/Q�\IXwL:R<Gh��T�X)¸
U�Lg\]H^TVR�U�Lg\IX]H_� ² à �(' # LF´<´'\]CPLg\�\]C/Q

VL:J�T�c~HKL:R�T��«L�G)\wL:R<`PLYX]`�vÔT�X]QMRF\IÇ�\IXwL:R<Gh��T�X]U�Lg\]H^TVR
HKG8L:NKGhT�{<RPH¤\AEV�«Åê\Z��TVNKN^Tzx#Gy\]C~Lg\ 	 Ü ¦ ò Ú 	 Ü ¦ ² à � # Û ´��T�X�L���QSR/QMXlL:N�vÔT�X]QMRF\IÇ�\IXwL:R<Gh��T�X]U�Lg\]H^TVR@�
ÅAR�T:\]C/QMXyx�T�X]`PGb�<LW��QMR/QMXlL:N/vÔT�X]QMRF\IÇ�\IXwL:R<Gh��T�X)¸
U�Lg\]H^TVRpO<XIQSGhQMXh[VQSG|\]C/Q�[VTVN^{PU!Q�T��ÔGIO~L:JbQ�¸ê\]HKU!Q��yË�HKR<JbQ�\]HKU!Q�HKG|`PH^NfLg\IQS`�cFEpLa�ÊL:J�\IT�X | HKRLaU!Tz[/H^R<�W��XwL:U!Q:��\]C<Q�[VTVNK{<U!Q�T��1GhO~L:JbQ�¸ê\lH^U!Q�JSL:R�TVR<N_E�cdQ�O<XIQSGhQMXh[VQS`�H^�@\]C<Q�[VTVNK{<U!Q�T��
T�Xl`<HKRPLYXhE�Ì±¸3GIO~L:JbQZHKG�XIQS`<{<JbQS`�c�E¢\]C<QZGlL:U!Q8�ÊL:J�\IT�XS� � GjH^G«x|QSNKN/½�R<Tzx#R@��\lC<HKGDHKGjL:J�C<H^Q�[VQS`
c�E�¶^o�t�ÖY¬ ��ulqYt~¬rk]mVub¬r®¯qYtpL:N^TVR/��\]C/Q�`<H^XIQSJ�\]H^TVR�T���U!T:\]H^TVR�cFE"L��ÊL:J�\IT�X | �
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� Q CPL�[VQ GIQbQSR�\]CPLg\8\]C/Q���{PL:RF\]H_\AE�	�¦ ä G 	�¾ \IXlL:R<GI��T�XlU�G�L:G8L¢ÍY¸ê[VQMJ�\IT�X8{<RP`/QbX�L¢��QMR/QMXlL:NvÔT�X]QMRF\IÇ \IXlL:R<GI��T�XlU�Lg\]H^TVR�²�GhQMQ��j�©��² à �¿Í å ´<´w�'Ë�HKR<J�Q�	�¾��&	��"H_\���TVNKN^TzxZG|\]CPLg\� ä Ú 	�¦ ä	�� ² à � # à ´
L:NKGhT�\]XlL:R<GI��T�X]U�G|L:G'L�ÍY¸ê[VQMJ�\IT�XM��°8C<HKG|��{PL:RF\]H_\3E�HKGy½�R/T±x#R�L:GD\]C<Q9â�s7À:oM¶_q�u�®�¬rÁ:�yv1H^½�Qbx#HKGhQ��
\]C<Q���{PL:RF\]H_\3E k ä Ú 	 � ¦ ä	�� � Ú 	�� ä	�� ² à � # ÌF´
HKG8L�ÍY¸ê[VQSJ�\]T�XM�PL:RP`�HKG�JSL:N^N^QS`�\]C/QQâ�shmVuwu�oM¶_o�k]mY¬r®¯qgt©�
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�~TV{/X]H^QMX'\IXwL:R<Gh��T�X]U�Lg\]H^TVR�T����D�d��² à � ÛMç ÌF´|E�H^QSNK`<G
² ô � �;8 � ´ 1 ; Ú ÿ½2<;�é ² à � ÛMç # ´

x#C<QbX]QÆ8 Ú @ G Ù �°�C/QaLYcdT±[VQ�QM��{PLg\]H^TVR@�~x#CPH^J�C�XIQS`<{<JbQSGZ\ITpB�TVHKGIGhTVR�º¿G#QM��{PLg\]H^TVR·HKR
\]C/Q¢N^HKU�H_\�8Zq ç �L:R<`aH^G�JML:NKN^QM`�D�oM¶än*��q�¶Ã¬CsYú ­'o¼®�õPm:¬r®¯qgt©�:H^G�N^HKR/Q�LYXM�gGhT�x�Q�U�LSE�Lg\h\]QMU!O/\«L ý�XIQMQMR@º»G��Ê{<R<J�\]H^TVR
U!Qb\]C/T�`"T���GITVNK{�\]H^TVR@��vÔQb\#{<G�\IXhE�\IT!}~RP`�L¢��{<RPJ�\]H^TVRFE ; ² Õ é Õ ò�´|GI{<J�C"\]CPLg\

² ô � �U8 � ´GEH;
² Õ é Õ ò ´ Ú ÿ � ² Õ ÿ Õ ò ´ â ² à � ÛMç ã ´
°�C<Q ��QSR/QMXlL:NÔGhTVNK{�\]H^TVR
HKG�\]C<QMR

1 ; ² Õ ´ Ú 2 ; ² Õ ò ´�E ; ² Õ é Õ ò ´W	I� ò â ² à � Û�ÛMç ´
°�C<QWûIGhQSR<G]H_c~N_QSü�GhO~Lg\lHKL:NFcdTV{<R<`PLYXIE�JbTVR<`<H_\]H^TVR<GÔxZC<HKJ�C�x|Q|H^U!OdTVGIQyLYXIQj\]CPLg\'E�;
² Õ é Õ ò�´�q
ç L:GKJ Õ ÿ Õ ò3JÛq LÒ��Å3R�T:\]C/QMX�x�T�X]`<GM�1\]C<Q�}PQSN^`���T�QMG \IT·ÇMQbX]T·L�N_TVR<�
x'L�E¾��X]TVU \]C/Q
GITV{/X]JbQ:��Ë�HKR<J�Q�\]C/Q GhE�Gh\IQSU x�Q LYXIQ GhTVN_[�HKR/�¢H^G�GIOPC/QMX]HKJML:NKN_E�G)E/U�U!Q�\]X]HKJ�LYcdTV{�\'\]C/Q�O©TVHKRF\Õ ò H¤\�HKG�OPNfL:{<G]H_c~N_Q·\]C~Lg\p\]C<Q ý�X]QbQSR@º»G���{<R<J�\]H^TVR H¤\lGhQSN_��HKGpGIOPC/QMX]HKJML:NKN_EöG)E/U�U!Q�\IXlHKJY� Å7\
��TVN^N^T±x#Gy\]CPLg\

Ûï 	 � ²iïMEH;�´	Wï � �;8��NEH; Ú ÿ � ²�O�´�é ² à � Û�Û�Û ´

Ì È



x#C<QbX]Q�O Ú Õ ÿ Õ ò L:R<`�ï Ú JPOQJÃ��°�C/Q�U!TVGh\y��QSR/QbXwL:N~GITVNK{�\]H^TVR!\IT�\lC/Q�LYc©T±[VQ#QS��{PLg\]H^TVRHKR�\]C/Q�X]Qb�VH^TVRLï � ç HKG X E�;�² ï�´ Ú k \ = �SR � m \ È>= �TRÍ C ï â ² à � Û�Û à ´
� QW½�R/Tzx \]CPLg\�HKR�\]C/Q�N^HKU�H_\�8�q ç \lC/Q�ý�XIQMQSR@º¿G��Ê{<R<J�\]H^TVR·��T�X�Ó�QMNKU�C/TVN_\IÇ�º»G#QS��{PLg\]H^TVRU¢{<G)\�\]QMR<`"\ITzx�LYX]`PG'\]CPLg\Z��T�X8B�TVHKGIGITVR@º¿G8QM��{PLg\]H^TVR@�<x#C<HKJ�C"HKGE ; ² ï�´ Ú ÛÍ C ï â ² à � Û�Û ÌF´
°�CPH^G#HKG'TVR<N_Ee\]C<Q�JSL:GhQ�H^� k � m Ú Û �Í#QMJbTVR<G)\]X]{<J�\]HKR/� 1 ² Õ éhñI´'��X]TVU �j��GM��² à � ÛMç È ´w��² à � Û�ÛMç ´w�dL:R<` ² à � Û�Û à ´w�<x|Q�T�c/\lL:HKR1 ² Õ éhñ]´ Ú ÛÍ C 2 ; ² Õ ò�´ï U k \ È>= ;WVX? È RfpGY[Z � m \ È>= ;WVX?�\ RfpGY3Z�] 	^@[	I� ò â ² à � Û�Û Í�´
Å7\8��TVNKN^TzxZG���XITVU �D�d��² à � ÛMç Í�´y\]CPLg\1 ² Õ é)ñ]´ Ú k

Í C 2v² Õ ò7é)ñ�ÿMï G Ù ´ï 	I� ò � m
Í C 2v² Õ òêéhñ5�.ï G Ù ´ï 	I� ò â ² à � Û�Û '�´

¹�Tzx���\lC/QpX]QSL:NyGhO~L:JbQ�ý�X]QbQSR@º»GW�Ê{<R<J�\]H^TVR ��T�X�\]C<Q�HKR<C/TVU!T���QSR/QMTV{<G�x�LS[VQ�QS��{PLg\]H^TVR
² à � ÛMç ÌF´|GlLg\]HKG)}PQSG

ü E!² Õ é Õ ò A)ñ�é)ñ ò ´ Úl� ² Õ ÿ Õ ò ´ � ²�ñ�ÿÉñ ò ´ â ² à � Û�Û È ´Ó�QSR<JbQ:�<\]C/Q�U!TVG)\#��QMR/QMXlL:N¥GhTVNK{�\lH_TVR�T���\]C<HKG�QS��{PLg\]H^TVR�\lLY½�QSG'\]C<Q���T�X]U

1 ² Õ éhñI´ Ú 2v² Õ ò éhñ ò ´�E!² Õ é Õ ò A)ñ�éhñ ò ´W	_� ò 	�ñ ò â ² à � Û�Û å ´
¡jTVU!O©LYX]HKR/���D��Gb��² à � Û�Û '�´�L:R<` ² à � Û�Û å ´jx�Q T�c<\lL:HKRE!² Õ é Õ ò Ahñ�éhñ ò ´ Ú&k E V`\ Z ² Õ é Õ ò A)ñ�é)ñ ò ´f� m E V È Z ² Õ é Õ ò Ahñ�éhñ ò ´wé ² à � Û�Û # ´a%bdcfehgjikcNl%i)enm)o�p�q r q4sut>vxwTchy z r z{sut>v|p�}~i��|�Kq���z r �������G}>o3�So[g[p8mkw��jo[g��Sc�}>o��j�nwTmkmyho%�x��cN���jgjw��jo9�|�hw��xz r��Np����|�No[g�}8i)��o{l%wT�N�jwSm)i�����i��4�hi���m)w��jo[y���b��4�X�Smkm)��}~�'�|�nw���q�r������ ���h�[p2i���i)�m)o[¡Si��|ik�9w��jo~�j�9w����j�h�xo�pB�X�Tg �|�No¢�x�S�xo%cS�%pN�|�hw���q.wTcNy£zQwTg�o¤l[��cN���|wTcS�j�[�

Ì å



x#C<QbX]Q E V¦¥ Z ² Õ é Õ ò Ahñ�é)ñ ò ´ Ú � ²³ñ ò ÿlD ñ8§¨J Õ ÿ Õ ò J G Ù I�´Í C J Õ ÿ Õ ò J é ² à � Û�Û ã ´
L:R<` k � m Ú Û �°�C/Q#XIQ�L:N<GhO©L:J�Q�ý�X]QbQSR@º»G«��{PR<J�\lH_TVR!GIO©QSJMH¤}~QMG�\lC/Q8X]QMGIO©TVRPGhQZT��~\lC/Q#GhE�Gh\IQMU \IT�L�O©TVHKRF\
GITV{/X]JbQ"Lg\�OdTVGIH_\]H^TVRª© ò x#C<HKJ�CÎLYOPO©Q�LYX]G!U!TVU!QSRV\wLYX]HKN_E Lg\a\lH^U!Q�ñ ò � � JbJbT�X]`<HKR/��\]T¾\]C/Q
klo�¬3mgk]óFoló�«yklowo�tÛú ­�iwõ�tvub¬r®¯qgt E V`\ Z \]C/Q�XIQSGhOdTVR<GIQ�JbTVR<G]H^Gh\]G�T���L�GIOPC/QMX]HKJML:Nvx'L�[VQ:�<J�QSRV\]XIQS`
TVR Õ ò �<x#C<HKJ�C�O<X]T�O~LY�FLg\IQSG���T�Xhx�LYX]`
HKR�\]HKU!Q:�DÅ3R
T�Xl`/QMX���T�X'\lC/Q�x�LS[VQ�\IT!XIQ�L:J�C
OdTVGIH_\]H^TVRÕ Lg\#\]HKU!Q�ñ'H_\8Ua{<Gh\#CPLS[VQ�cdQbQSR"QSU�H_\h\IQS`
��X]TVU \]C/Q�GhTV{/XlJ�Q�Lg\ Õ òÔLg\�\lC/Q�k]o�¬3mYkIó�o]óp¬r®�neo
ñ � Ú ñ~ÿQJ Õ ÿ Õ ò J G Ù � � JMJbT�X]`<HKR/��\IT�\lC/QamFógÀYmgt�u�oló¬«yklowo�tÛú ­�ilõ�t�ub¬r®êqgt­E V È Z \]C<QZX]QMGIOdTVR<GhQJbTVR<GIHKGh\]G�T��jL�GhOPC<QbXlH^JSL:N1x�LS[VQ��vJbQSRV\IX]QM`¾TVR Õ òê��xZC<HKJ�C�O<XIT�O~LY�FLg\]QMG�c~L:Jw½Fx�LYX]`,HKR�\]HKU!Q��
¡yN^Q�LYX]N_EV�~\]C/Q�L:`/[YL:R<JbQM`�OdT:\IQSRV\lHKL:N�H^G�R/T:\�JbTVR<G]H^Gh\IQSRV\�x#H_\]C�TV{/X�HK`/Q�L:G�LYcdTV{�\�JML:{<GlL:NKH¤\AEV�
x#CPH^J�CÒ`/QSU�L:R<`¼\lCPLg\
L:RÒQb�vQMJ�\�JSL:RÒR<Q�[VQMXpOPXIQSJ�QS`/Q�H_\]G�JML:{PGhQ¾HKRÐ\]HKU!Q�� °�C�{PGb�#\]C/Q
ý�XIQMQSR@º¿G8��{<RPJ�\]H^TVR�xZC<HKJ�C�HKG�JbTVR<GIHKG)\]QMRF\8x#H_\]C"TV{/X8Qb��OdQMX]H^QSR<J�Q�HKGE!² Õ é Õ ò A)ñ�é)ñ ò ´ Ú E V¦\ Z ² Õ é Õ ò Ahñ�éhñ ò ´ Ú � ²³ñ ò ÿ}D ñ�ÿ�J Õ ÿ Õ ò J G Ù I�´Í C J Õ ÿ Õ ò J â ² à � Û à ç ´
� Q�LYX]Q�LYcPN^Q�\IT!}~R<`"GITVNK{�\]H^TVR<G�T��Ô\lC/Q�H^RPC/TVU!T���QMR<QbTV{<G�x'L�[VQ�QS��{~Lg\]H^TVR ² à � ÛMç ÌF´Dx#C<HKJ�CO<X]T�O~LY�FLg\IQ!c~L:Jw½�x'LYXl`�HKR�\]HKU!Q�cdQMJSL:{<GhQ�\]C<HKG�QS��{PLg\]H^TVR�HKG�\lH^U!Q!G)E/U�U!Qb\IX]HKJ�²3®êÕ�o�Õ^�ÔH_\ HKG
HKRF[YLYX]HfL:RF\'{PR<`/QMX#\lC/Q�\]XlL:R<GI��T�X]U�Lg\lH_TVR�ñ�q ÿ�ñ]´w�
ÅAR
J�TVR<JMNK{<GIH^TVR@��\]C/Q U!TVGh\'��QMR/QMXlL:N�GhTVNK{�\]H^TVRpT��Ô\]C/Q�H^RPC/TVU!T���QMR<QbTV{<G|x�LS[VQ�QS��{PLg\]H^TVR

² à � ÛMç ÌF´'x#C<HKJ�C,G]Lg\lH^Gh}PQSG�GhQSR<GIH^cPN^QWcdTV{<RP`PLYXhE,J�TVRP`<H_\]H^TVR<G�Lg\�HKR�}~R<H_\AE�L:R<`,HKG�JbTVR<GIHKG)\]QMRF\x#H_\]C�JML:{<GlL:NKH¤\AE�HKG 1 ² Õ éhñI´ Ú 2@² Õ ò7éhñ�ÿ	J Õ ÿ Õ ò[J G Ù ´Í C J Õ ÿ Õ ò J 	I� ò â ² à � Û à Û ´
°�CPH^G8Q���O<X]QMG]GIH^TVR"HKG�GhTVU!Qb\]HKU!QSG�x8X]H_\h\]QMR

1 ² Õ é)ñ]´ Ú D»2v² Õ òÊ´«I
Í C J Õ ÿ Õ ò J 	_� ò é ² à � Û à�à ´

x#C<QbX]Q�\]C/Q�X]QMJ�\lL:R/�V{<NfLYX
c<XlL:Jw½�Qb\«G)E/UWcdTVNfD�IP`<QMR/T:\]QMG
\]C~Lg\
\lC/Q'\IQMX]U�G�HKR<GIHK`/Q|\]C<Q'c<XlL:Jw½�Qb\
LYX]Q�\IT�cdQ�Q�[:L:N^{~Lg\IQM`�Lg\�\]C/Q�XIQb\lLYXl`/QM`"\]HKU!Q�ñ�ÿ	J Õ ÿ Õ ò[J G Ù �«¹�T:\]Q:�~HKR�O~LYXh\]HKJM{<NfLYXM�<��XITVU�D�d�¥² à � Û à�à ´D\]CPLg\8H^�¥\]C/QMXIQ�HKG'R/T�GITV{/X]JbQ�²A®êÕ�o�ÕK�W2v² Õ é)ñ]´ Ú ç ´«\]C<QMR�\lC/QbX]Q HKG�R/T�}PQSN^`É²3®7Õ�o�ÕK�1 ² Õ éhñI´ Ú ç ´w��Æ�{�\S�vHKG#\]C/Q�LYcdT±[VQaGhTVNK{�\]H^TVR�XIQ�L:NKN¤E�õ�t~®g®�õ©o¼��j�R/��T�XI\]{<RPLg\IQSN_E���\]C/QMXIQ�H^G�L

Ì #



x�QSLY½
NKHKR/½�H^R�TV{/X�`/QMX]H_[YLg\]H^TVR@�~cdQ�\Ax�QbQSR��D��GM��² à � Û�ÛMç ´�L:R<`Ñ² à � Û�Û�Û ´w�~x#C/QMXIQ�x�Q�mg­w­wõ�neo\]C~Lg\a\]C/Q�ý�X]QbQSR@º»Ga�Ê{<R<J�\]H^TVRµ��T�Xa\]C/Q
Ó�QMNKU�C/TVN_\IÇpQM��{PLg\]H^TVRÎGI{/c�¯hQSJ�\¢\IT,\]C<Q�cdTV{<RP`PLYXhE
JbTVR<`<H_\]H^TVR.E�;
² Õ é Õ ò ´�q ç L:G®J Õ ÿ Õ ò JWq L HKG ­7ÂY�<o�k�®¯uwm�¶�¶ÃÁe­wÁgn�npo�¬rk�®¯ub��vÔQb\�{<G#\IXIE
\IT
}<��\]C<HKG8O<XIT�cPN^QSU"�
�áH¤\lC�\]C/Q�cdQMR<Q�}<\�T���C<HKR<`PGIH^�VCV\S�/x�Q�JSL:R�GIQbQ \]CPLg\#\]C/Q�ý�XIQMQMR�º¿G8��{<R<J�\]H^TVRE�;
²iï�´ Ú \ = �TRÍ C ï ² à � Û à ÌF´

JbT�XIX]QMGIO©TVRP`<G \IT"\]C<Q�XIQb\lLYX]`<QM`�GhTVNK{�\]H^TVRÉH^R�XIQ�L:N�GhO~L:JbQpL:R<`�HKGb��\]C/QMXIQM��T�X]Q:�1\]C/Q�JbT�XIX]QMJ�\
OPCFE/GIHKJML:N�ý�XIQMQMR�º¿G8��{<R<J�\]H^TVR@�j°�C/Q�ý�XIQMQMR@º»G��Ê{<R<J�\]H^TVRE ; ²iï�´ Ú \ È>= �SRÍ C ï ² à � Û à Í�´
JbT�XIX]QMGIO©TVRP`<GW\]T�\]C/Q"L:`�[YL:R<JbQS`ÎGITVN^{/\]H^TVRµH^RÄXIQ�L:NyGIO~L:J�Q
L:R<`ÎUa{<Gh\M�
\]C/QMXIQM��T�X]Q:�«c©Q�X]Q�¸¯IQMJ�\IQS`@����Q�JML:RÑGhQSN_QSJ�\�\]C/Q�XIQb\lLYX]`/QS`öý�X]QbQSR@º»G���{<RPJ�\]H^TVRµc�E�HKU!OdTVGIHKR/�·\]C<Qp��TVN^N^T±x#HKR/�
cdTV{<R<`~LYXhE"J�TVRP`<H_\]H^TVR�Lg\#HKR�}~R<H_\AE

NKHKUR ¯ : ï ó ) E) ï ÿ H]8_E õ Ú ç â ² à � Û à '�´
°�CPH^G1HKG1JSL:NKN_QS` \]C/Q±°vqgn�neo�kÊiMoM¶¤ó�kImFóg®¯mY¬r®êqgt�uwqgt�óY®�¬r®¯qYt�A:H_\1c~L:GIHKJSL:N^N_E�QSR<GI{<XIQSGÔ\]CPLg\�GITV{/X]JbQSG
XwL:`<HfLg\IQ·x'L�[VQMG�HKR<G)\]QSL:` T���LYcPGhT�X]cPHKR/�Ä\]C<QMU"� Æ�{�\M��`/T�QSG�\]C<HKG�cdTV{<R<`PLYXIE JbTVR<`<H_\]H^TVR
õ�tP®F®�õ©oM¶äÁ8GIQMN^QSJ�\D\lC/Q�GhOPC/QMX]HKJSL:NKN¤E�G)E/U�U!Q�\IXlHKJ�ý�XIQMQMR�º¿Gj��{<R<J�\]H^TVR�² à � Û à ÌF´�L:GD\]C/Q�GhTVNK{�\]H^TVRT��

² ô � �U8 � ´GE ; ² ïaé³²�é³´«´ Ú ÿ � ²�O�´1� ² à � Û à È ´Ó�QMXIQ��d²iï¢éG²�é³´�´«LYXIQ8GIOPC/QMX]HKJML:NPOdTVNKLYXDJbT�T�X]`<HKRPLg\IQSGb�
Å3�vH_\«`<T�QSG�\]C/QSR!x�Q#JSL:R�c©Q�GI{<XIQ'\]C~Lg\
�D�d��² à � Û à�à ´�X]QbOPXIQSGhQSRV\]G�\]C/Q�õ�tP®F®�õ~oZGhTVNK{�\]H^TVR�T���\lC/Q�x�LS[VQ�QM��{PLg\]H^TVRÑ² à � ÛMç ÌF´|x#CPH^J�C·HKGJbTVR<GIHKGh\IQMRF\8xZH¤\lC"JML:{PG]L:NKH_\3EV�vÔQb\�{<G�GI{/OPO©TVGIQ!\]CPLg\�\]C/QMXIQ�LYXIQ�\Ax|T"GITVNK{�\]H^TVR<G�T��|�D�d�D² à � Û à È ´Zx#C<HKJ�C�GlLg\]HKGh�³E·\]C/QcdTV{<R<`~LYXhE JbTVR<`<H_\]H^TVRe² à � Û à '�´@L:R<` XIQb[VQbXI\�\]T�\]C/Qy{<R<HK��{<Q�ý�X]QbQSR@º»GÔ��{<RPJ�\]H^TVR ��T�XÔB�TVHKG]GhTVR@º»GQS��{~Lg\]H^TVRÏ² à � Û�Û ÌF´#HKR�\]C/Q!NKHKU�H¤\Pï q ç �RvÔQ�\�{PG�JML:NKNÔ\lC/QMGIQ�GITVNK{�\]H^TVR<G {�X L:RP` { � �¥L:R<`N^Qb\�{<G���T�X]U \lC/Qa`<H_�vQMXIQSR<J�Q�µ Ú { X ÿ { � ��¡yTVR<GIHK`/QMX�LeG]{/XI�rL:J�Q
¶ Þ x#C<HKJ�C�H^G�LpGhOPC/QMXIQT��jLYX]cPH_\IXlLYXlH^N_E�G]U�L:N^N�XlL:`<HK{<G�JbQSRV\IX]QM`�TVR·\]C/Q�T�X]H^�VHKR@�W¡jTVR<GIHK`/QMX�L�GIQMJbTVR<`¾G]{/XI�rL:J�Q�¶ :x#CPH^J�C�HKGZL�GIOPC/QMXIQWT��«LYXIc~H¤\]XlLYX]HKN_E�NfLYX]��Q XwL:`<HK{<G#JbQSRV\IX]QM`·TVR�\]C/Q�T�XlH_�VHKR@��vÔQb\·� `/QSR/T:\IQ

Ì ã



\]C<Q
[VTVNK{<U!Q�QMR<JMN^TVGhQS`Ñc�Eµ\]C/QSGhQ�GI{/X]�ÊL:JbQMGM�Ñ°�C<Q�`<H_�vQbX]QMRPJ�Q
�Ê{<R<J�\]H^TVR�µ GlLg\]HKG)}PQSG�\]C/Q
C/TVU!T���QSR/QMTV{<G8Ó�QSNKU�C/TVN_\IÇ�QS��{~Lg\]H^TVR@�

² ô � �"8 � ´!µ Ú ç é ² à � Û àVå ´
\]C<XITV{/�VC/TV{/\£�!� � JbJbT�X]`<HKR/��\IT�ý�X]QbQSR@º»G�\]C<QbT�X]QMU

¸ ²dµ ô ��µ�¹�ÿ6µ�¹ ô ��µ ´W	I� Ú ó º_» � ºW¼ õ ó µ ) µ ¹) > ÿ6µ�¹ ) µ) > õ 	/£�é ² à � Û à # ´
x#C<QbX]Q ) G ) >Ø`<QMR/T:\]QMG!L�`/QMX]H_[YLg\]H_[VQpR<T�X]U�L:N«\]T�\lC/Q
GI{/X]�ÊL:JbQpHKRÄ��{/QMGh\]H^TVR@�,Å7\¢HKGWJMN_Q�LYX
��XITVU �D�d�y² à � Û àVå ´Z\]C~Lg\�\lC/Q�[VTVNK{<U!Q�HKRV\IQM��XlL:N�HKG ÇbQMXITP��Å7\WHKG�L:NKGhT"JMN^QSLYX \]CPLg\�\]C<Q�}PX]Gh\G]{/XI�rL:J�Q�HKRF\IQb��XwL:N�HKGyÇMQMXITP�/G]H^RPJ�Q�cdT:\]C {�X L:R<` { � U¢{<G)\'XIQb[VQMXh\�\ITW\lC/QWý�XIQMQSR@º¿G��Ê{<R<J�\]H^TVR��T�X8B�TVHKG]GhTVR@º»G'QS��{PLg\lH_TVR�HKR�\]C/Q�NKH^U�H_\�ï q ç �D°�C�{PGb�º ¼ ó µ ) µ ¹) > ÿ½µ ¹ ) µ) > õ 	�£ Ú ç â ² à � Û àYã ´

�D��{PLg\]H^TVR ² à � Û àVå ´�JSL:R
cdQ x8X]H_\h\IQSR) � ²iïFµ ´) ï � � o�² ï.µ ´ï � �"8 � ï�µ Ú ç é ² à � Û Ì ç ´
x#C<QbX]Q�o HKG�\]C/Q�GhO~C/QbXlHKJML:N¥CPLYX]U!TVRPH^J�T�OdQbXwLg\IT�Xo Ú ÛGIHKR{² )) ² ó G]HKR�² )) ² õ � ÛGIHKR � ² ) �) ´ � â ² à � Û Ì Û ´
°�C<Q�U!TVGh\8��QMR<QbXwL:N�GITVN^{/\]H^TVR
T����D�d�1² à � Û Ì ç ´|\lLY½�QMG�\]C/Q���T�XlU ²ÊGhQMQ¢Ë�QMJ�\]H^TVR å ´µ�²iï¢éG²�é³´�´ Ú :¾��º»´±¿ Þ U n��(´ 6 V X[Z� ²F8Wï�´���o �(´ 6 V � Z� ²F8Wï�´ ]¤À �(´ ²�²�é³´«´ â ² à � Û Ì à ´

Ó�QMXIQ��S\]C<Q n��(´ L:RP`9o �(´ LYXIQjLYXIc~H¤\]XlLYXhE�JbT�QaHeJbH^QSRV\lGb�z\]C/Q À �(´ LYXIQ«GhOPC<QbXlH^JSL:N�CPLYXlU!TVR<HKJbGM� �L:R<` 6 V X�º � Z� ²d�/´ Ú C
à �®Á X�º �� \ Xhp � ²��/´wé ² à � Û Ì�ÌF´Â�ÃN�PÄ��^ÃTw�l!ÅÆ���ScApWÇ�È)É�Ê|Ê|Ë`Ì|É�ÈÎÍ�ÈÐÏjÌ3ÑÓÒ|Ô�Õ�Ö�×�É�Ø&Ë`ÌÙÊ|pIsÓÚ¬ikm)o3�SpA�%ÛTÜSÝ�v|pne��<ÛSÛ
Í ç



x#C<QbX]Q Á X1º �� LYXIQ�Ó�L:R/½�QSNv�Ê{<R<J�\]H^TVR<G�T��Ô\lC/Q�}PXlG)\ZL:RP`"GhQSJ�TVRP`�½�HKR<`@� b Å7\#JSL:R�cdQ `/QSU!TVR�¸
Gh\IXlLg\IQS`
\lCPLg\ Ü

Á X� ²d�/´ Ú àC � \ = VXÞ È V � \ Xup � Z¦ß±p � Z ¾´±¿ Þ ºÄX1º � º¥¤¦¤¥¤ ²�>�éh<·´
²Aÿ à Hà�/´ ´ é ² à � Û ÌYÍFLF´

Á �� ²d�/´ Ú àC � \ È>= V$Þ È V � \ Xhp � Z`ß±p � Z ¾´±¿ Þ º¦X�º � º¦¤¥¤¦¤ ²�>
é1<·´
²F� à H��<´ ´ é ² à � Û ÌYÍ�cd´

x#C<QbX]Q
²C>
é1<·´ Ú ²�Í�> � ÿ Û ´b²�Í�> � ÿ ã ´�^`^`^�²�Í�> � ÿâá à < ÿ Ûnã � ´à � ´ <T� ² à � Û Ì±'�´

L:R<`,²�>
é ç ´ Ú Û ��¹�T:\IQ#\]CPLg\y\]C/Q�GI{<U�U�Lg\lH_TVRPGjHKR��D��Gb�v² à �äÌ Û Í�´�\IQMX]U�HKRPLg\IQ�LY�³\]QbX�>R� Û�G à\IQMX]U�GM�
°�C/Q NKLYX]��QPï cdQSCPLS[/H^TV{/X�T���\lC/QS6 V � Z� HKGyJMN^QSLYXlN¤E�HKR<JbTVR<GIHKGh\IQMRF\|x#H_\]Cp\]C/Q�ËFTVU�U!QMXI��QMNK`

XwL:`<HfLg\]H^TVR�J�TVRP`<H_\]H^TVR,² à � Û à '�´w�«Å7\|��TVNKN_T±x#G�\]C~Lg\�L:NKN~T��@\lC/QRo �(´ HKR��D�©��² à � Û Ì à ´DLYXIQ�ÇMQbX]TP�°�C<Q�U!TVGh\8��QMR<QbXwL:N�GITVN^{/\]H^TVR"JML:R�R/Tzx cdQ�Qb��O<X]QMG]GhQS`�HKR�\]C<Q ��T�X]Uµ�²iïaé³²�éG´«´ Ú \ = �SRï :¾��¿ Þ Ð � ²�²�é³´�´ï � é ² à � Û Ì È ´

x#C<QbX]Q�\]C/Q Ð � ²�²�é³´�´yLYXIQ�[:LYX]H^TV{<Gjx|QSH^�VCV\IQS`�GI{<U�G|T���\]C/Q�GIOPC/QMX]HKJML:N�C~LYX]U!TVR<HKJMGb�yË�{/c~G)\]H¤¸\]{/\]H^TVR
T��1\]C<HKGZGhTVNK{�\]H^TVR
HKRF\IT�\]C/Q�`<H_�vQbX]QMRF\]HfL:NvQS��{PLg\]H^TVR ² à � Û Ì ç ´yE/H^QMNK`<G\ = �SR :¾��¿ Þ ó ÿ à H]8�>ï � \ X � >j²�>�� Û ´ï � \ � � oï � \ � õ ÐÒ��Ú ç â ² à � Û Ì å ´Í#QbO~NKL:JMHKR/��\]C<Q�HKR<`/Qb��T��¥G]{<U�U�Lg\]H^TVR[>,HKR�\]C<Q�}PX]Gh\�\IQbXlU T���\]C/Q�O©LYXIQSRV\]C<QMGIQMG'c�E[>
� Ûx�Q T�c<\lL:HKR \ = �SR :¾��¿ Þ ÿ à HC8�²�>Z� Û ´ Ð � \ X �µD»>j²�>�� Û ´f�.oNI Ð �ï � \ � Ú ç é ² à � Û Ì # ´ä ÃN�PÄ��^ÃTw�l!ÅÆ���ScApWÇ�È)É�Ê|Ê|Ë`Ì|É�ÈÎÍ�ÈÐÏjÌ3ÑÓÒ|Ô�Õ�Ö�×�É�Ø&Ë`ÌÙÊ|pIsÓÚ¬ikm)o3�SpA�%ÛTÜSÝ�v|pne��Î����åæ�ç ��èà�S�9�xo[g��Xo%m)y�p�é~É³Ò3ÑuË`É�ÈBÕ³ËëêìÏÙÒ|ÏÙ×<ÑÓË¦É�È<ÏjíÙî<É�ÑÓË¦Ô³×<Ê>ËX×,ï<ðSÖ�Ê|Ë`ÌÙÊ|pBs ç l%w�yho%�9i)lWñWg�o[���[p�ò�o3}�óW�Sg�Å<pÆ�%ÛTÜTåÆv|pe��Î�T�³ô
Í Û



x#CPH^J�C"�VH¤[VQSG�{<G�\]C/Q�XIQSJM{/X]G]H_TVR"XIQSNKLg\lH_TVR
à H]8v²C>Z� Û ´ ÐÒ� \ X�Ú D©>D²�>�� Û ´���oNI ÐÒ�vâ ² à � Û Ì ã ´

Å7\8��TVNKN^TzxZG|\]CPLg\ZH^� Ð Þ Ú ç \]C/QSR�L:NKNvT��1\lC/Q Ð � LYX]Q QS��{~L:Nv\ITeÇbQMXITP�vÔQb\�{PG�R/Tzx J�TVRPGIHK`/QMX�\]C/QeG]{/XI�rL:J�QeHKRF\IQM��XlL:NZ² à � Û àYã ´w��Ë�HKR<JbQ�x|QeLYX]QeHKRV\]QbX]QMGh\IQM` HKR\]C<QaNKH^U�H_\4ï q L x|QWJSL:R�XIQMOPNfL:J�Q�µ c�E
\]C/QW}PX]Gh\Z\]QbXlU T���H_\]GZQ���O~L:R<G]H_TVR·HKRÄ² à � Û Ì È ´w�GIT ºW¼ ó µ ) µ ¹) > ÿ6µ·¹ ) µ) > õ 	�£ Ú ÿ à H]8 J Ð Þ JJ�@	�õ Ú ç é ² à � Û Í ç ´
x#C<QbX]Q�	�õ HKGeLÉ{<R<H_\�T���GITVN^HK`öL:R/�VN^Q��¼Å7\eH^G�JMN^QSLYX!\lCPLg\ Ð Þ Ú ç �Ò°�C<HKG�HKU!OPNKH^QSGW\]C~Lg\Ð±X�Ú Ð � Ú ^a^`^ Ú ç L:R<`���C/QSR<JbQ:��\]CPLg\�µ Ú ç ��°�C�{<GM�1\]C<QbX]Q�H^G TVR<N_E,TVR/Q�GhTVNK{�\lH_TVR�T���D�d�d² à � Û à È ´�x#CPH^J�C!HKG«JbTVR<GIHKG)\]QMRF\Dx#H_\]C¢\]C/Q ËFTVU�U!QMXI��QMNK`¢XlL:`<HfLg\]H^TVR!J�TVRP`<H_\]H^TVR@�FL:R<`�\lC<HKGHKG¥�VH_[VQMR�c�E �D�d��² à � Û à ÌF´w����QjJSL:R�R/T±x cdQ|GI{/X]QD\]CPLg\��j�©�/² à � Û à�à ´�HKG1L õ�t~®g®�õ©o1GhTVNK{�\]H^TVR T���D�d��² à � ÛMç ÌF´�GI{/c�¯hQSJ�\#\IT!\]C/Q�cdTV{<R<`PLYXIE�J�TVRP`<H_\]H^TVR�² à � Û à '�´��D°�C<HKG8c©TV{PR<`PLYXhE"JbTVR<`<H_\]H^TVRc~L:G]HKJML:NKN_EpG]L�E�G8\]CPLg\�HKR�}~R<H_\AE�HKGZL:R�LYcPGIT�XIcdQbX�T���XlL:`<HfLg\]H^TVR�cP{�\�R/T:\�L:R
QSU�H¤\I\IQbXS�Px#C<HKJ�C
GIQbQSU�G�QSRV\lH_X]QMN_E�XIQ�L:GhTVRPLYcPN^Q��

%'&)(f� öÎ-¥4�2�._��-8� ;�ì«4�-1=�4/532�0>î
�D��{PLg\]H^TVR<G|² à � ã Í�´@CPL�[VQ�\]C/QyGlL:U!Q«��T�XlU L:G�\]C/Q|H^RPC/TVU!T���QMR<QbTV{<G�x�LS[VQ«QS��{~Lg\]H^TVRe² à � ÛMç ÌF´w�GIT¢x�Q�JML:R�H^U�U!QS`<HfLg\IQSN_E�x8X]H_\IQ \]C/Q�GhTVNK{�\lH_TVRPG'\IT!\]C<QMGIQ�QS��{PLg\]H^TVR<G#L:G°�² Õ é)ñ]´ Ú ÛÍ C Ý Þ D÷�v² Õ ò�´�IJ Õ ÿ Õ ò J 	I� ò é ² à � Û Í Û LF´ø�² Õ é)ñ]´ Ú ßÔÞ

Í C D #�² Õ ò ´«IJ Õ ÿ Õ ò J 	I� ò â ² à � Û Í Û cd´Â·T�X]QbT±[VQbXS��x�Q�JSL:R"cdQ�GI{<XIQ�\]CPLg\Z\]C/QSGhQWGITVN^{/\]H^TVR<G#LYX]Q!õ�t~®g®�õ©o��©GI{/c�¯hQSJ�\#\IT�\]C<Q�XIQ�L:GhTVR�¸
LYcPN^QpO<XIT±[�HKGhT�\]CPLg\!HKR�}~R<H_\AE�HKGaL:RÑLYcPGIT�XIcdQMXaT��'XlL:`PHKLg\lH_TVR c~{�\�R/T:\!L:R QMU�H_\h\IQMXM�¾°�C<HKG
HKGaL�JbX]{<JMHfL:NKN¤E�H^U!OdT�XI\lL:RV\�OdTVH^RF\M�,� C/QSR/Qb[VQbX¢\]C/Q"LYcdTz[VQ�GhTVNK{�\lH_TVRPG¢LYXIQ�O<X]QMGIQMRF\IQS`ÎHKR
OPCFE/GIHKJbGZ\]Q���\IcdT�T�½�G�\]C/QMXIQ¢HKG�L�\lL:JMH¤\ L:G]GI{<U!O<\]H^TVR�\lCPLg\�\]C/QbE�LYX]Q¢{<RPH^��{/Q�� � ��\IQbX�L:NKN¯��H^�
\]C<Q�E
x�QbX]Q�R/T:\Z{<RPH^��{/Q�x#CFE"GIC/TV{PN^`�x�Q�J�C<T�TVGIQ \]TeG)\]{P`�E"\]C/QSU HKR<Gh\IQSL:`�T���TVR<Q�T���\]C/Q
T:\]C<QbXWOdTVG]GIH^cPN^Q�GhTVNK{�\]H^TVR<G+� °�C/Q�{<R<HK��{<QMR/QSGIGWT���\]C/Q�LYcdT±[VQeGhTVNK{�\]H^TVR<G�C~L:GaL"O~CVE/GIHKJSL:N

Í à



HKRF\IQbX]O<XIQb\lLg\]H^TVR@��Å7\WHKG�JMN^QSLYX���X]TVU �D��Gb��² à � Û Í Û ´�\]C~Lg\aH^R�\]C/Q�LYcPGhQSR<JbQ�T���L:RVE�J�CPLYXI��QSGL:R<` JM{/XIX]QMRF\]G�\lC/QbX]Q�LYX]Q�R/T�QSN^QMJ�\IX]TVU�LY�VR/Q�\lH^J�}~QMNK`<GM�
Å3R�T:\]C<QbX�x�T�X]`PGb��H_�yx�Q�T�cPGhQMXh[VQ
L:R,QSN^QMJ�\IX]TVU�LY�VR/Q�\lH^Ja}PQSNK`,x�Q!JSL:R¾cdQ�JbQbXI\lL:HKR,\]CPLg\�H^�«x�Q¢x�QMXIQ¢\IT
\IXwL:J�Q�H_\ c~L:Jw½�x�LYX]`
HKR,\lH^U!Q¢x�Q!x|TV{<NK`�Q�[VQSRV\l{PL:NKN¤E,`<HKGIJbTz[VQMX \]CPLg\�H¤\ x'L:G QSU�H¤\I\IQM`Éc�EÉL
J�CPLYXI��Q!T�X�L
Jb{<X)¸
X]QMRF\M��ÅAR�O<XIT±[�HKR/�e\]CPLg\�\]C<Q¢GhTVNK{�\lH_TVRPG�T���Â,Lg��x�QMNKN¯º¿GZQS��{~Lg\]H^TVR<G�LYXIQa{PR<HK��{/Q��¥L:R<`�\]C/QSR
}~RP`<HKR/��LpGhTVNK{�\lH_TVR�HKR�x#C<HKJ�C¾L:NKN¥x'L�[VQMG�LYXIQaQMU�H_\h\IQS`�c�E�GhTV{/XlJ�QSGb�vx�QaCPLS[VQaQ��vQSJ�\lH¤[VQSN_E
Xl{<N^QM`pTV{�\|\]C/Q�OdTVGIG]H^cPHKN^H_\AE!\]CPLg\�\]C/Q�[:L:Jb{<{PU JSL:RecdQ
ûI{PR<G)\lLYc~N_QSüa\ITW\]C<Q�O<XIT�`<{<J�\]H^TVR�T��
QSN^QMJ�\IXITVU�LY�VR<Q�\]HKJ�x'L�[VQMG�xZH¤\lC/TV{�\8\lC/Q�R/QbQS`"��T�X#L:RFE�GITV{/X]JbQMGM�
�D��{PLg\]H^TVR<GW² à � Û Í Û ´�JML:R
cdQ�J�TVUacPHKR/QS`�\IT���T�XlU \]C<Q�GITVNK{�\]H^TVR�T��1\]C/Q�ÍY¸ê[VQSJ�\IT�X�x'L�[VQQS��{~Lg\]H^TVR ² à � ã È ´w� * ä Ú ÛÍ C ÝwÞ Ù D)" ä I� 	_� â ² à � Û Í à ´

Ó�QMXIQ���\]C<Q JbTVU!O©TVR<QMRF\]G#T��Ô\]C/Q�ÍY¸7OdT:\IQSRF\]HfL:N¥LYX]Q�Q�[:L:N^{~Lg\IQM`�Lg\8GhTVU!Q�Qb[VQMRF\4� H^R�GIO~L:J�Q�¸
\]HKU!Q�� � H^G«\]C/Q�`<HKG)\lL:R<JbQZT���\]C/Q#[VTVNK{<U!Q�QSN_QSU!QSRV\�	_� ��X]TVU �!��L:R<`!\]C/Q�G]��{PLYX]Q8c<XwL:Jw½�Q�\lG
HKR<`<HKJSLg\IQZ\]CPLg\�\]C/Q�ÍY¸3JM{/X]XIQSRV\'HKGD\IT¢cdQ�Q�[YL:NK{PLg\]QM`
Lg\j\lC/Q�XIQb\lLYXl`/QM`e\]HKU!Q�A�®êÕ�o�Õ^��Lg\'L�\]HKU!Q� G Ù cdQb��T�XIQS���
Æ�{�\M�:`<T�QSG1\]C<QyXlH_�VCF\)¸3CPL:RP`�GIHK`/QjT��<�j�©�<² à � Û Í à ´@XIQ�L:N^N_E�\IXwL:R<Gh��T�X]U L:G�L#J�TVRF\IXwLS[YLYXlHKL:RF\ÍY¸ê[VQSJ�\]T�X+� °�C<HKG�H^GpR/T:\"L�\IX]H_[/HfL:N#��{/QSG)\]H^TVR GIHKR<JbQ�[VTVNK{<U!Q,HKRF\IQb��XwL:NKGeHKRØÌ±¸3GhO©L:J�Q�LYX]Q

R/T:\S�dH^R���QSR/QbXwL:N¯��vÔT�X]QMRF\IÇWHKRF[YLYX]HfL:RF\#`<{/Q�\]T�\]C/QaN^QSR/�:\]C·J�TVRF\IXwL:J�\]H^TVR�Q��vQSJ�\M�'Ó�Tzx�Qb[VQbXS�
\]C<Q!HKRF\IQM��XlL:N
H^R��D�©�j² à � Û Í à ´�HKG R/T:\�L�Gh\IXlL:H^�VCF\I��T�XIx'LYXl`·[VTVN^{PU!Q�HKRF\IQb��XwL:N�cdQSJML:{PGhQ!\]C/QHKRF\IQb��XwL:R<`�H^G|Qb[YL:NK{PLg\IQS`"Lg\y\lC/Q�X]Q�\lLYXl`/QS`�\]HKU!Q:��ÅAR��ÊL:J�\M��\]C/Q H^RF\IQM��XlL:N�HKG|cdQMGh\�XIQM�FLYX]`/QS`
L:GeL:RöHKRF\IQM��XlL:N�T±[VQbX�Qb[VQSRV\]GpHKRöGhO~L:JbQ�¸ê\lH^U!Q�� °�C/Q·Qb[VQMRF\]G�xZC<HKJ�CÐQMRF\IQMX�\]C/Q�HKRV\]Qb��XwL:N
LYX]QW\]C/TVGIQ�x#C<HKJ�C¾HKRV\]QbXlGhQSJ�\�LpGIOPC/QMX]HKJSL:N�NKH^�VCV\�x�LS[VQ�NfL:{<R<J�C/QS`¾��XITVU \]C/Q!Q�[VQSRF\�� L:R<`
Qb[VTVN_[VQM`�c~L:Jw½Fx�LYX]`PGZHKR�\]HKU!Q:�8Å3R�T:\]C/QMX�x�T�X]`<GM�©\]C/Q�Qb[VQMRF\]G�T�JbJM{/X�cdQM��T�XIQ�\lC/QWQb[VQMRF\��
L:R<`�CPLS[VQ�ÇMQbX]T�H^RF\IQMXh[YL:N@x#H_\]C�XIQSGhOdQMJ�\Z\ITZ�!�DÅ7\ZHKG8JMN^QSLYX'\lCPLg\ZT�c~GhQMXh[VQMX]G8HKR�L:NKN�H^R<QbXI\]HfL:N
��XlL:U!QSG�x#HKNKNr�«Lg\�N_Q�L:G)\S�jLY��XIQMQ�TVRµx#C<HKJ�CµQb[VQSRV\]G�LYX]Qe\IT�c©Q
HKR<JMNK{<`/QS`ÑHKR \]C/Q"HKRF\IQM��XlL:N¯�
G]H^RPJ�Q�cdT:\]CÑ\]C/Q"HKRV\]QbXI[YL:N�cdQ�\Ax|QMQSRÎQb[VQSRV\]G!L:R<`Ñ\]C/Q�LYcPGITVNK{�\IQ
T�X]`<QbX!HKRµx#C<HKJ�CÑQ�[VQSRV\lG
T�JbJM{/X�LYXIQ�H^RF[YLYXlHKL:RF\8{<R<`<QbX�L¢��QMR/QMXlL:NfvÔT�XIQSRF\IÇ�\]XlL:R<GI��T�X]U�Lg\lH_TVR��
� Q!G]CPL:NKN�R<Tzx `<QMU!TVR<Gh\IXlLg\]Q!\]CPLg\WL:N^N�T�cPGIQbXI[VQbXlG�T�c/\wL:H^R¾\]C/Q�GlL:U!Q¢[:L:N^{<Q¢T���	I� G ���T�XeQ�L:J�C¼QSN_QSU!QSRV\lLYXIE¼J�TVRF\IX]H^cP{/\]H^TVRö\ITÑ\]C/Q¾HKRV\]Qb��XwL:Nr� Ë�{<O<OdTVGhQ,\]C~Lg\�£ L:RP`á£�ò�LYX]Q

\Ax|TÏHKR/QbXI\]HfL:N���XwL:U!QMG�HKR¼\lC/QÉGh\lL:R<`PLYXl`áJ�TVR�}~�V{/XlLg\]H^TVR@� vÔQb\"{<R/O<XlHKU!QM`áL:R<` O<XlH^U!QS`
GhE�Uac©TVNKG'`/QSR/T:\IQ�JbT�XIXIQSGhOdTVR<`PH^R<����{PL:RF\]H_\]H^QSG�HKR"£ÎL:R<`�£ ò �<XIQSGhOdQMJ�\]H_[VQSN¤EV��vÔQb\8{<G8L:G]GIH^�VR
JbT�T�Xl`<HKRPLg\IQSG�² ç é ç é ç é ç ´�\IT�� L:R<`Ø²�¦Ôéh§�é ¨ é Ù ñI´�\IT
\lC/Q�XIQb\lLYX]`<QM`ÉQ�[VQSRF\Q� ��T�X�x#C<HKJ�CT�

ÍFÌ



L:R<`U	I� LYX]Q
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Lg\D\lC/Q#OdTVG]H¤\lH_TVR�\lC/Q�J�CPLYXI��Q8x|TV{<NK`�T�JMJb{/O�E�H_��H¤\jC~L:`�J�TVRF\]HKR�{/QM`�x#H_\]C�{<R<H^��T�X]U [VQMN^T�JbH_\AE
��XITVU H¤\lG�XIQb\lLYXl`/QM`�OdTVGIH_\]H^TVR@�
°�C/Q�GIQMJbTVR<`
\]QbXlU H^R
�j�©��² à � àVå�å ´w�-

gNh `Æ= h d�=_e�^ Ú \
Í C ÝwÞ Ù � Õ 0 ² Õ ] 0 Yz�´¾ b é ² à � à # å ´

HKG¢T��#T�Xl`/QbX Û�G �¾L:R<`@�D\]C/QMXIQM��T�X]Q:�yXIQMO<X]QMGIQMRF\]G�L�XwL:`<HfLg\]H^TVRµ}PQSNK`ÎHKRµ\lC/Q�GhQSR<GIQ
T��ZJbTVR�¸\IXlH^cP{�\]HKR/��\IT�\]C/Q�QSR/QbX]�:E�ú~{/�·T±[VQbX LpNfLYXI��QaGIOPC/QMXIQ��¢Ë�HKU�HKNKLYX�JbTVR<GIHK`/QMXlLg\]H^TVR<G�C/TVNK`���T�X
\]C<Q \Ax�T¢\]QbXlU�G�T����j�©��² à � à # ç ´w�
%'&ê%�Ç *,+�- ë�2�ð ìj.Ðïwìj.<ð ��0A2vÔQb\�{<G�\IXwL:R<Gh��T�X]U \]Tp\lC/Q¢HKR/QMXh\]HfL:NÔ��XlL:U!QWHKR�x#C<HKJ�C�\]C/Q¢J�C~LYXI��QaHKG�HKR<G)\wL:RV\lL:R<QbTV{<G]N_E·Lg\
X]QMGh\DLg\�\]C<Q�T�X]H^�VHKR¢Lg\�\]HKU!Q�ñ Ú ç ��ÅAR�\]C<HKG
��XwL:U!Q {Lt Ù �VGIT�\]C~Lg\ ÕJ]ji&Õ L:RP`w¾ i ���F��T�X
Qb[VQMRF\]G�x#C<HKJ�C"LYXIQ�GI{�HeJMH^QMRF\]N_E�JMN^TVGhQ�\]T¢\lC/Q T�XlH^�VH^R
Lg\'ñ Ú ç \]CPLg\�\]C<Q�X]Q�\wLYX]`/QS`"J�CPLYX]��QGh\]HKN^N�LYO<OdQ�LYX]Gy\ITa\IXlL�[VQMN©x#H_\]C�L�[VQSN^T�JMH_\3E�x#C<HKJ�C�HKGyG]U�L:N^NdJbTVU!O~LYXIQS`e\ITW\]C~Lg\�T��ÔNKH^�VCV\M�
Å7\
��TVN^N^T±x#G|��XITVU \]C<Q�OPXIQb[�H^TV{<G#GhQSJ�\]H^TVR�\lCPLg\-

gNh ` i \
Í C ÝwÞ Ù � Õ 0 ² Õ 0 Yz'´� b é ² à � à #�# LF´/ gkh ` i \
Í C ÝwÞ Ù b

Yz 0 Õ� � â ² à � à #�# cd´vÔQb\�{PG'`/Q�}©R/Q GIOPC/QMX]HKJML:NdOdTVNfLYX'J�T�T�X]`PH^R~Lg\IQMG|xZC/TVGhQ Lg�/HKGjOdTVHKRF\]G�L:N^TVR/��\]C/Q `<H^XIQSJ�\]H^TVRpT��
HKR<Gh\lL:RV\wL:R/QbTV{PGZL:JMJ�QSN^QbXwLg\]H^TVR�T��1\]C/Q�J�CPLYX]��Q:�DÅê\#HKG8QSL:G]H^N_Ep`<QMU!TVR<Gh\IXlLg\]QM`�\]CPLg\7�l i \

Í C ÝlÞ Ù � GIHKR{²� Y{ é ² à � à # ã LF´
m8m i \

Í C Ý Þ Ù b GIHKR{²� Y{1â ² à � à # ã cd´
°�C<QMGIQ'}PQSN^`PGDLYXIQ8HK`/QSRV\lH^JSL:N�\IT \]C/TVGIQ�T��vL�XwL:`<HfLg\]HKR/��`<H^OdTVN^Q�x#C/TVGhQZLg��HKG�HKG�L:NKH^�VR/QS`�L:N^TVR/�
\]C<Q�`PH_X]QMJ�\]H^TVR�T���HKR<Gh\lL:RV\wL:R/QbTV{PGZL:JMJ�QSN^QbXwLg\]H^TVR@�«°�C<Q�B�TzE/RV\lH^R<�!ú~{��"HKG'�VH_[VQMR�c�E

Ý � Ú 7 l m8m
ßÔÞ Ú \ �

Û È C � ÝwÞ Ù b G]HKR � ²� � Y{ � â ² à � àYã ç ´

å Û



� QaJSL:R,H^RF\IQM��XlLg\IQW\]C<HKG�Q���O<X]QMG]GIH^TVR·\IT�T�c/\lL:HKR·\]C/Q�H^RPG)\lL:RF\lL:R/QMTV{<G�OdT±x|QMX�XlL:`<HfLg\IQS`·cFE
\]C<Q�J�C~LYXI��Q � Ú \ �

È C Ý Þ Ù b Y{ � â ² à � àYã Û ´
°�CPH^G�HKGZ½�R/Tzx#R,L:G9rÔmgneqgk�ú ­yibqgk�n¢õP¶¤m:��¹�T:\IQ�\]CPLg\�ÇMQbX]T�R<Q�\�U!TVU!QSRV\l{<U HKG�JMLYX]X]H^QS`�T:�
c�Ep\lC/Q�}PQMNK`<GW² à � à # ã ´w�
ÅAR
T�X]`/QMX�\]T�O<XIT�J�QMQS`
��{/XI\]C/QMX#H_\#HKG�R/QSJbQMG]G]LYXhE�\IT�O<X]Tz[VQ�\3x�T�{<GhQM��{PNv\]C<QbT�X]QMU�GM�D°�C/Q

}PXlG)\�\lC/QbT�X]QMU G)\lLg\IQSG8\]CPLg\ZH^��L�ÍY¸ê[VQSJ�\]T�X�}PQSNK`�è ä G]Lg\]HKGh}PQMG
) ä è ä Ú ç é ² à � àYãFà ´

L:R<`�H^�@\lC/Q�JbTVU!O©TVR<QMRF\]G'T��fè ä LYX]Q�R/TVR�¸7ÇMQbX]TaTVR<N_EeHKRpL�}~R<H_\IQ�GIO~Lg\]HfL:NdXIQM�VH^TVR@��\]C/QSR�\]C/Q
HKRF\IQb��XwL:NvT±[VQbX#Ì±¸3GIO~L:JbQ:� n

Ú è4ÜÛ	 b ¦¥é ² à � àYã ÌF´
HKG8L:R�H^RF[YLYXlHKL:RF\M�«ÅAR
T�Xl`/QbX#\IT�O<X]Tz[VQ \]C<HKG'\lC/QbT�X]QMU x|Q�R/QMQM`"\ITe{<GIQ�\]C<Q�ÍY¸3`<HKU!QMR<G]H^TVRPL:N
L:RPL:N^T���T��«ý�L:{<GIGMº¿G8\]C/QMT�XIQSU"�<x#C<HKJ�C"G)\wLg\IQMG#\]C~Lg\

¸ ) ä è ä 	±ÜS¦ Ú o è ä 	�£ ä é ² à � àYã Í�´
x#C<QbX]Q�	�£ ä HKG¥L:R QMN^QSU!QMRF\�T���\]C/Q|Ì±¸3`<HKU!QMR<G]H^TVRPL:NgG]{/XI�rL:J�Q|£�cdTV{<R<`<HKR/�8\]C/QDÍY¸3`<HKU!QSR<GIH^TVRPL:N
[VTVNK{<U!Q��!��°8C/Q#O©LYXh\]HKJM{<NfLYX�[VTVN^{PU!Q�Tz[VQMX�x#C<HKJ�C�\]C/Q�HKRV\]Qb��XwLg\]H^TVR�HKG�OdQMXI��T�XlU!QM`�HKGDHKR<`PH×¸
JSLg\IQS`�HKR���H^�P� Û ��°�C/Q GI{/X]�ÊL:JbQMG k L:R<` n LYXIQ�J�C/TVGIQMR�GhTa\]CPLg\'\]C<Q�GhO~Lg\lHKL:N�JbTVU!OdTVR/QSRV\]G
T��=è ä [YL:R<HKG]CÄTVR k L:R<` n � °�C<HKG�HKG�L:N_x�LSE/G�OdTVGIGIH^cPN^Q�cdQMJSL:{<GIQ�H_\¢HKG�L:G]GI{<U!QS`µ\]C~Lg\\]C<Q�XIQM�VH^TVR�Tz[VQMX�x#C<HKJ�Cp\]C/Q�J�TVU!OdTVR/QSRV\lG�T���è ä LYXIQ�R<TVR�¸7ÇbQMXIT�HKG|T��Ô}~R<H_\IQ Q���\IQSRV\M�y°�C/Q
G]{/XI�rL:J�Q m HKGDJ�C/TVGhQSR�R/T�XlU�L:N/\IT�\lC/QZ¦ Ü ¸ALg��HKG�xZC/QbX]QSL:GD\]C/Q�GI{/X]�ÊL:JbQ4o H^GjJ�C/TVGhQSR�R/T�XlU�L:N
\IT \]C/QZ¦ Ü � ¸ALg��HKGb��Ó�QMXIQ��:\]C/QZ¦ ä L:R<`¢\]C/QZ¦ ä � LYX]Q8JbT�T�Xl`<HKRPLg\IQSG«H^Ra\Ax|T�LYXIcPH_\IXwLYX]HKN_EWJ�C/TVGhQSR
HKR/QMXh\]HfL:N@��XlL:U!QSGb��Å7\#��TVNKN_T±x#G|��X]TVU �j�©��² à � àYã Í�´y\]CPLg\è=Üf	�£ Ü � è=Ü � 	/£ Ü � Ú ç â ² à � àYã '�´
Ó�QMXIQ���x�Q�CPLS[VQ�U�L:`/Q#{PGhQ�T���\]C/QZ�ÊL:J�\D\]C~Lg\�è ä 	�£/ä�HKGjL�GIJSL:NfLYXyL:R<`@�F\]C/QMXIQM��T�X]Q:��C~L:G«\]C/Q
GlL:U!Q¢[:L:N^{<Q!HKR�L:NKN�HKR/QMXh\]HfL:N���XlL:U!QSGb�eË�HKR<JbQ[	�£ Ü Ú ÿ�	 b ¦ÄL:R<`T	/£ Ü � Ú 	 b ¦PòDH_\���TVNKN^Tzx#G
\]C~Lg\

n
Ú p è Ü 	 b ¦ÉHKG�L:R�H^RF[YLYXlHKL:RF\�{<R<`<QbX�L�vÔT�XIQSRV\]Ça\IXwL:R<Gh��T�X]U�Lg\]H^TVR@�WÅ3R<JMHK`/QSRV\lL:NKN_EV�

å:à
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dS4

D

�
H^�V{/XIQ Û þ qf�/oÑklo3Ög®¯qgt qhiÄ®�t~¬Ao3Ögk]mY¬r®¯qgtÒibqgk�Â©k]qgÀ�®�t�Ö ¬ �/oÏ¬ �/olqgklo�n mg­w­bq�u�®¯mY¬Aolóµ¶�®�¬ �Ý7®zÕ ¢FÞ Õ Þsr ß�£
\]C<Q�LYcdT±[VQ�LYXI�V{PU!QMRF\�L:NKGhT
`/QSU!TVR<G)\]XlLg\IQSG�\lCPLg\

n
H^G J�TVRPG)\lL:RF\�HKR·\]HKU!Q�²¥¯I{<Gh\�\lLY½�Q¢\]C/Q

NKHKU�H_\�HKR�x#CPH^J�C
\]C/Q�\3x�T�HKR/QMXh\]HfL:Nv��XlL:U!QSG8LYXIQ�HK`/QMRF\]HKJSL:N³´��
°�C/Q GhQSJ�TVR<`p\]C<QbT�X]QMU HKG�L:RpQb��\IQSR<G]H_TVR�T��¥\]C/Q�}PX]Gh\M�|Ë�{/OPO©TVGIQ�\]C~Lg\#L�ÍY¸ê\IQSR<GhT�X|}PQSNK`� ä�å G]Lg\]HKG)}~QMG ) ä � ä�å Ú ç é ² à � àYã È ´

L:R<`pCPL:GjJbTVU!OdTVR/QSRV\]Gyx#CPH^J�C�LYXIQZTVR<N_E!R<TVR�¸7ÇbQMXITWHKReL }©R<H_\IQ�GhO~Lg\lHKL:N~XIQM�VH^TVR@�×vÔQ�\ k ä c©Q
LeÍY¸ê[VQMJ�\IT�X�x#C<TVGhQ!J�T�Q�HeJMH^QMRF\]G�`/T
R/T:\�[:LYXhE�xZH¤\lC�O©TVG]H_\]H^TVR·HKR�GhO©L:J�Q�¸ê\]HKU!Q:� Å7\���TVNKN^Tzx#G
\]C~Lg\=è ä Ú&k å±� äçå GlLg\]HKG)}PQSG8�D�d��² à � àYãFà ´w�«°�C/QMXIQM��T�X]Q:�n

Ú k å±��Ü å 	 b ¦ ² à � àYã�å ´
HKG8L:R"HKRF[YLYX]HfL:RF\M��Ó�Tzx�Qb[VQbXS��x�Q�JSL:R�x8XlH¤\]Qn

Úlk ä m ä é ² à � àYã # ´
x#C<QbX]Q m ä Ú ��Ü ä 	 b ¦ â ² à � àYã�ã ´

å Ì



Å7\W��TVNKN^Tzx#G ��X]TVU \]C<Q���{/T:\]H^QSRV\WXl{<N^Q�\]CPLg\¢H^� k ä m ä H^GWL:RµHKRF[YLYX]HfL:RF\���T�XaLYXIcPH_\IXwLYXhE k ä
\]C<QMR m ä Ua{<Gh\�\IXwL:R<Gh��T�X]U L:G#L!JbTVR<G)\wL:RV\¢²�HKR�\]HKU!Qz´jÍY¸ê[VQSJ�\IT�XM�
°�C/QSGhQp\Ax|T·\]C/QMT�XIQSU�G�QSRPLYcPN^Qp{PG�\IT,JbTVRV[VQMXh\a`<H_�vQMXIQSRV\lHKL:NyJ�TVRPGhQMXh[YLg\]H^TVRµNfLSxZG�H^RF\IT

HKRF\IQb��XwL:N�JbTVR<GhQMXh[YLg\lH_TVR�NfLSxZGb���~T�X�HKR<G)\lL:RPJ�Q��@HKR�`<H_�vQMXIQSRV\]HfL:N1��T�X]U \]C/Q¢JbTVR<GIQbXI[YLg\]H^TVR�T��
QSN^QMJ�\IX]HKJSL:N@J�CPLYX]��Q HKG'x#X]H_\h\IQSR ) ä " ä Ú ç â ² à �äÌ ç�ç ´Ó�T±x|Qb[VQbXS�/��XITVU �D�©��² à � àYã ÌF´j\]CPH^G#HKU�U!QM`<HfLg\IQSN_EpHKU!OPNKH^QMG|\]C~Lg\� Ú ÛÙ "fÜ5	 b ¦ Ú ��	 b ¦ ² à �äÌ çPÛ ´
HKG�L:R¾HKRF[YLYX]HfL:RF\M��ÅAR,T:\]C/QMX�x�T�X]`<GM��\]C/Q¢\IT:\lL:N
QSN_QSJ�\IX]HKJSL:N�J�CPLYX]��Q¢JbTVRV\lL:HKR/QS`�HKR,GIO~L:J�Q!HKG
cdT:\]C�J�TVR<Gh\lL:RF\ZHKR�\]HKU!Q�L:RP`�\]C/Q�G]L:U!Q�HKR"L:NKN@HKR/QMXh\]HfL:Nv��XlL:U!QSGb�
Ë�{/OPO©TVGIQ�\]C~Lg\#£µHKGj\lC/Q�HKR<G)\wL:RV\lL:R<QbTV{<G�X]QMGh\'��XlL:U!QZT��¥\]C/Q�J�C~LYXI��Q��³vÔQ�\'{<G'JbTVR<GIHK`/QMX

\]C<Q|QSN^QMJ�\IX]TVU�LY�VR/Q�\lH^JjQMR<QbX]�:E \IQSR<GIT�Xyè äçå L:GIGIT�JMHfLg\IQS`�x#H_\]C¢L:NKNFT��/\]C/Q�XlL:`PHKLg\lH_TVR�QSU�H_\h\IQS`
c�E�\]C/Q|J�CPLYXI��Q«cdQb\3x�QMQMR�\lH^U!QSG�ñ Ú ç L:R<` ñ Ú 	�ñ�� � JMJ�T�Xl`<HKR/��\]TZ�D�d��² à � à Í ã ´�\]C<HKG¥\IQSR<GIT�X}PQSNK`"G]Lg\lH^Gh}PQSG ) ä�è äçå Ú ç é ² à �äÌ ç à ´LYO~LYXI\���X]TVU LeXIQM�VH^TVR�T��DGhO~L:JbQaT��jU!Q�L:GI{<XIQaÇMQMXIT
HKR�\lC/Qa[/HKJbHKR<H_\AE�T���\]C/Q!J�CPLYX]��Q:� �~{<X)¸
\]C<QbXlU!T�XIQ���\]C<Q#X]Qb�VH^TVR�T��vGhO~L:JbQ8T±[VQbX�xZC<HKJ�C�è ä�å HKG«R/TVR�¸7ÇMQMXIT�HKG«JbN^Q�LYX]N_E�}~R<H_\IQ���GIHKR<JbQ�x�Q
LYX]Q8TVR<N_E�J�TVR<G]HK`/QbXlHKR/��\]C/QZ}PQSN^`PGjQSU�H_\h\IQS`�cFE�\]C/Q�J�CPLYX]��QZHKReL�G]U�L:N^N<\]HKU!QZHKRF\IQMXh[YL:N¯��L:R<`
\]C<QMGIQ�}PQMNK`<G|O<X]T�O~LY�FLg\IQ�Lg\�L�}~R<H_\IQ�[VQSN^T�JMH_\3EV�
°�C�{<Gb�~L:JbJbT�X]`<HKR/�W\IT�\]C/Q GhQSJ�TVR<`e\]C/QMT�XIQSU� ä Ú ÛÙ è Ü ä 	 b ¦ ² à �äÌ ç ÌF´
HKG�L"ÍY¸ê[VQSJ�\IT�XM��Å7\W��TVNKN^Tzx#G���X]TVU ËFQSJ�\lH_TVR à � à Ì�\lCPLg\�x|QpJML:R�x8XlH_\IQw� ä Ú ²C	 K é1	I7 G Ù ´w�x#C<QbX]Q=	 K L:RP`*	I7 LYXIQ'\]C<Q�\IT:\lL:NPU!TVU!QMRF\]{<U L:R<`!QSR/QbX]�:E¢JSLYXIX]H^QS`�T:�pc�Ea\]C/Q#XlL:`<HfLg\]H^TVR
QSU�H_\h\IQS`�cdQb\3x�QMQMR�\lH^U!QSGZñ Ú ç L:RP`·ñ Ú 	Vñ��vXIQSGhOdQSJ�\]H_[VQSN_E�� � GZx|QaC~LS[VQ¢L:N^XIQ�L:`�E�U!QSR�¸
\]H^TVR/QS`@�@	 K Ú ç HKR"\lC/Q¢HKR<Gh\lL:RV\wL:R/QbTV{PG�XIQSG)\���XlL:U!Q�£|��°1XwL:R<Gh��T�X]U�HKR/�e\IT�L:R,LYX]cPH_\IXlLYXIEHKR/QMXh\]HfL:N/��XlL:U!Q�£�ò©HKR�x#C<HKJ�C!\lC/Q�H^RPG)\lL:RF\lL:R/QMTV{<Gj[VQMN^T�JbH_\AEaT���\]C/Q�J�CPLYX]��QZHKG { �Fx|QZT�c/\lL:HKR	J7 � Ú}| ² { ´�t«	J7µ� { 	¹V X=u Ú}| 	I7 â ² à �äÌ ç Í�´

å Í



Ó�T±x|Qb[VQbXS��\]C/Q�\]HKU!Q�HKRV\]QbXI[YL:NvT±[VQbX|x#C<HKJ�C�\]C<Q�XlL:`PHKLg\lH_TVR�HKG|QMU�H_\h\]QM`
HKR�£ ò HKG½	�ñ ò Ú&| 	�ñ��
°�C�{<GM�<\lC/Q�H^RPG)\lL:RF\lL:R/QMTV{<G#O©T±x|QMX8XwL:`<HfLg\IQS`
cFE�\]C/Q�J�CPLYX]��Q:�� ò Ú 	J7 ò	�ñ ò Ú 	J7	�ñ Ú �'é ² à �äÌ ç '�´
HKG�\]C<Q�GlL:U!Q HKR�L:NKN@HKR/QMXh\lHKL:N@��XwL:U!QMGM�
� Q�JML:R�U�LY½�Q'{<GhQ�T��~\]C/Q8�ÊL:J�\�\]CPLg\�\]C<Q�OdTzx�QbX�XlL:`PHKLg\]QM`¢cFE¢L:R!L:JMJ�QSN^QbXwLg\]HKR/��J�CPLYX]��Q

HKGZvÔT�X]QMRF\IÇ¾HKRF[YLYX]HfL:RF\�\ITÄ}©R<`áL XIQSNfLg\]H_[�HKG)\lH^J���QMR<QbXwL:N^H^Ç�Lg\]H^TVRöT���\lC/QTv�L:U!T�Xe��T�X]U¢{<NfL
² à � àYã Û ´Dx#C<HKJ�C
HKG|[YL:NKHK`�H^R"L:NKNvHKR/QMXh\lHKL:Nv��XlL:U!QSGb��� Q�Qb��O©QSJ�\�\]C/Q�OdTzx�QbX�QSU�H_\h\IQS`
c�Ee\]C/QJ�CPLYX]��Q�\ITÉ`/QbOdQSR<`ÎTVR<N_E�TVRÄH_\]GaÍY¸ê[VQMN^T�JbH_\AE�L:R<`ÑÍY¸AL:JbJbQMN^QMXlLg\]H^TVR@�¾Åê\���TVNKN^Tzx#G \]CPLg\�\]C/Qv�L:U!T�X'��T�X]Ua{PNKL¢JSL:R
cdQ x#X]H_\h\IQSR�HKR�vÔT�XIQSRF\IÇ�HKRF[YLYX]HfL:RF\���T�XlU L:G� Ú ÿ \ �

È C Ý Þ Ù b k ä k ä é ² à �äÌ ç È ´
G]H^RPJ�Q·\]C/Q,ÍY¸AL:JMJbQMN^QMXlLg\]H^TVRÏ\lLY½�QSGp\]C/Q���T�XlU k ä Ú ²

YzZé ç ´�H^R¼\]C/Q¾HKR<Gh\lL:RV\wL:R/QbTV{PGpX]QMGh\��XlL:U!Q���Å3R�L���QSR/QMXlL:N¥HKR/QbXI\]HfL:Nv��XlL:U!Q

ÿ k ä k ä Úl| � ó 	 |	Vñ z
� | Yz õ � ÿ | � Ù � ó 	 |	Vñ õ � é ² à �äÌ ç å ´
x#C<QbX]Q!{PGhQ�CPL:G c©QMQSRÉU�L:`/Q�T��y�j�©�j² à � # '�´w���~{<Xh\]C/QMX]U!T�X]Q:��H¤\�H^G�QSL:G]HKN¤E�`/QSU!TVR<G)\IXwLg\IQS`
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C/DFE&GHEJIHIKEJLMGHIKNPORQSEUTWVANXIHYWTFZ�EUT[G\N]L\^'D;O_I`OR^�GKE"IaNcbJEUdfehgfdFNXEUQXEJ^�GHIKN]^	Z�EUdFNPO*iKjlknm[kXo;ORNcIUoqp/OrGHE"I�sp�D;NX^'D�O_IKERoutvYwIxGKDFEyZ�YWL1G{z|O_IHGJorEJQXEU^�GKIKN]^JORQ]Qcg&TAEU}~GHIaORQ�o_LHN]TF^"E�GKDFE�g�O_IHE6Z�ORdAEy}Az�YwtATAEJ}AGHIaORQOrGHYWZ%L�ORTFd�Z�YWQXEJ^J}FQXEUL"���#Y�p�E�VWEJIJo!NXt\GKDFEJLHE*OrGKYWZ%L�ORTFd�Z�YWQXEU^"}FQXEUL�O_IHE4z;QPOR^�EUd�N]T�ORTEUQXEJ^�GHIKN]^��;EUQ]d(GKDAE"g�GHEUTFd�GHY��F�w���r�'���lj����h}AzFz�YWLME�GKD;OrG	p�DFEJT�O��WNcVWEJT�TAEU}~GHIaORQ�Z�YWQXEJ^J}FQXEN]L�z;QPOR^"EJd�N]T�ORT�EUQXEJ^�GHIKN]^��|EJQ]d�� GKDAE�^�EUTWGKIHE4Ywt ^'D;O_IH�wEfYwt/NcGKL�^"YWTFL1GKNcGK}FEJT[G�EUQXEJ^�GHIHYWT;Li�p�DAYWLME�GHYRG`ORQq^'D|O_IH�wE\N]Ly�� RsxN]L!dFN]LMz;QPOR^"EJd�e[g�O	dFN]LMGaORTF^"E	��¡�p�NcGKD�IKEJLHz¢EU^�G�GHY&GKDAE/^"EJT[GHIHEYwt!^'D;O_IH�wE�Ywt!N�GaL�^"YWTFL1GaN�Ga}AEJT[G�OrGHYWZ%N]^�Th}F^JQXEJN���C/DFE*£r�¤�F�W�cj�¥��r¥fj�¦|§xYwt�GKDAE�Z�YWQXEU^"};QcE�N]LdAE"�|TAEUd4¨�©ª @¡«��¬­t�GKDAEJIHE�O_IKE�® LK}F^'D(Z�YWQXEU^"};QcEUL/z�EJI	}FTFNcG VWYWQ]}FZ�E�GKDAEUT�GaDAE*jJ�cja¯"§°�'��¯�F�w�c�r�'�P�U�_§°�±�r¦(² i=�±k³jlkXo«GKDFE�dFNXz¢YWQXE%Z�YWZ�EUTWG�z¢EJI�}FTFNcG�VWYWQX};Z�E�s�N]L��WNcVWEJT´e[g´² © ®f¨��µ YwIKE)�wEUTAE"I`ORQ]Q�gWo ²¶i³¡Ss6© ·F¸ª® ¸K¹ ¨ ¸8º'» i½¼A�P¾ls
p�DFE"IKE ¹ ¨ ¸ º N]L{GKDAE�OUVWEJIaO_�wE�dFNXz¢YWQXE\Z�YWZ�EUTWG!YwtFGKDAE ¿�GKD�G=g~z�E\Ywt¢Z�YWQXEU^"}FQXE�N]T�GKDAE�VAN]^"N]TFNcG8gYwt«z�YWNXT[G�¡«oFORTFd�® ¸ N]L6GKDAE)OlVWE"I`O_�wE#Tq}FZ�e¢EJI�Ywt«LK}F^'D4Z�YWQcEU^J}FQXEJLyz�E"I\}FTFNcG�VWYWQ]}FZ�E&OrG�¡>�

¬­G�NXL�ElORLHN]Qcg�dAEUZ�YWTFL1GHI`OrGHEUdÀGKD;OrGÁORT[g¶dFNcVWEJIH�wEUTF^"E�Ywt�GKDAEfz¢YWQPO_IaNcblOrGKNXYWT´�;EJQ]d�²¶i³¡Ss�WNcVWEUL\IKN]LME)GHY�ORT*E"ÂÃEJ^�GKNcVWE�^'D;O_IH�wE�dAEJT;LHNcG=g*Ä~Å/N]T�GKDAE�Z�EUdFN]}FZ��Æ¬8T�t½OR^�GJo
Ä~Å�© �	ÇÉÈP²ÉÊ i½¼A�nËws

C/D;NXL%^'D|O_IH�wE(dFEJTFLKNcG=g�NXL�OrGHGHIKNXe;}~G`O_e;QXE�GHYÍÌa�rÎ~¦S£Ï¯�Ð~�r�­m[j�Ñ�i8�±kvjlk]o�^'D;O_IH�wEUL�p�DFN]^'DÒO_IaNXLHEt³IHYWZ GKDAE�z¢YWQPO_IaNcblOrGKNXYWT�Ywt#TAEU}~GHIaORQ�OrGHYWZ%L`s`o�ORTFd�N]L�};LH};ORQ]Qcg�dFN]L1GKN]TA�W}FN]LKDAEJdÏtvIKYWZ GKDAE^'D;O_IK�wE&dAEUTFLHNcG8g�ÄqÓ�dF}FE	GHY�Ôa�aj`j�¯�Ð~�r�­m[j�Ñ'oqp�DFN]^'D4IHEJzFIKEJLHEJT[GKL O�TAE"G\LK}AIHz|QX};L\YwI\dAE��¢^"NcG\YwtEUQXEJ^�GHIHYWT;L N]T4GKDAE�Z�EUdFN]}FZ���C/Dq}FL"o;GKDFE�GKYRGaORQx^'D;O_IH�wE�dAEJT;LHNcG=g*Ä�N]T�GaDAE�Z�EJdFN]}FZ N]L
Ä�©ÕÄ Ó&Ö ÄqÅJÊ i½¼A�×¼[s

¬­G�Z�}FL1G�e¢E%EUZ�z;D;ORLKNXb"EUdÉGKD|OrG�e�YRGKD´GHEJIKZ%L�NXTÉGKDFN]L)EUØq};OrGKNXYWT�IKE"zFIKEJLHEJT[G�IHElORQ�z|DWgALHN]^UORQ^'D;O_IK�wER�ÍÙ#E"VWEJIMGKDAEUQXEJLKL"o\NcGfN]L%}FLHE"t½}FQ�GHY�Z�O_ÚwE*GKDFE$d;NXLMGKN]TF^�GKNXYWT�e¢E"G8p�EJEJTÛe�YW}FTFdÜORTFdt³IHEJE)^'D;O_IH�wEUL"o;EULMz�EJ^JNPORQ]Q�g�p�DAEUT�NcG ^�YWZ�EUL�GHYÁp�YwIHÚ~NXTF��YW}~G GKDAE�EJTAEJIH�Rg�ORLHLHYq^JNPOrGHEUd4p�NcGKDEUQXEJ^�GHIKN]^&�;EJQ]dFL�N]T*dFNXEJQXEU^�GHIaN]^)Z�EUdFNPOA�
Ý_Þ



ß OR}FLHLJà;QPOlpªGaO_ÚwEJL/GKDAE�dFNcÂÃEJIHEUTWGKNPORQátvYwIKZ
ÇÉÈP� © Äâ`ã © Ä Ó&Ö ÄqÅâaã Ê i½¼A� Þ s

C/D;NXL E�ä~zFIKEJLKLHNXYWT�^UORT*e�E�IKEUO_IKIaORTA�wEUd4GHY��WNcVWE
Ç�ÈPå ©ÛÄ Ó » i½¼A�næws

p�DFE"IKE å © â ã � Ö ² i½¼A�×ç[s
N]L�GHEJIKZ�EUd�GKDAE´jJ�XjK¯"§°�'�±¯*£r�vÑ­�Ã�c�W¯'j�¥�j�¦¢§�o@ORTFd�D;ORL�GaDAEfLaORZ�E�dFN]Z�EJT;LHNXYWTFL�ORL�² i³dFNXz�YWQXEZ�YWZ�EUTWG/z�EJI�};TFNcG/VWYWQ]}FZ�E�s'��C/DAE�dFNcVWEJIH�wEUTF^�E�GKDAEJYwIHEUZ GHEUQ]QXL }FL\GKD|OrG

è å È]é;êÕ© ëÁÄ Ó éFìÆÊ i½¼A�îíRs
¬8T$YRGKDAEJI&p�YwIKdFLJoSGaDAE�ï¢}~ä�Ywt6å YW}AG)YwtðLMYWZ�EÁ^"QXYWLMEUdÉLH}FIHt½OR^"E%ñÕN]L#EUØh};ORQ@GHY4GKDAE�GHYRGaORQt³IHEJE&^'D;O_IH�wE	EUTF^JQcYWLHEJdfp�NcGKD;NXTfGKD|OrG LH}AIKt½OR^"ER�Æò	TFQ]NXÚwE�GKDAE�EJQXEU^�GHIaN]^��;EJQ]d�� i�p�D;NX^'D*N]LyGKDAEt³YwIK^"EÁOR^�GKN]TA��YWT�}FTFNcG�^'D;O_IK�wE�s�YwI	GKDAEÁz�YWQ]O_IaNXbUOrGKNXYWTÉ² i�GKDFE�dFNXz¢YWQXEÁZ�YWZ�EJT[G&z�E"I�}FTFNcGVWYWQ]}FZ�Eus`oxGaDAE�EUQXEJ^�GHIKN]^�dFN]LMz|Q]OR^"EUZ�EJT[G�å D;ORL�TFY�^JQXEUO_I�z;D[g~LKN]^JORQðZ�ElORTFN]TA�;�4C/DAE�YWTFQcgIKEUORLHYWTÉtvYwI�NXT[GHIKYqdF};^"N]TA��NcG�N]L&GKD;OrG�N�G�EJT;O_e|QcEUL�}FL&GKY�^JORQ]^J}FQPOrGHE��;EJQ]dFL�N]TÉGKDAE�zFIKEJLHEJT;^�EYwtÆdFNXEJQXEU^�GKIKN]^�Z�OrGHEJIKNPORQ]L\p�NcGKDAYW}AG	�;IKLMG	D|OUVANXTF��GHY4ÚqTFY�p GKDAE�d;NXLMGHIKNXe;}AGKNXYWT(Ywt!z�YWQPO_IKNXb"EUd^'D;O_IK�wEJLJ�ó�#Yup�E"VWE"IUoUGKD;NXLxN]L«YWTFQcg&z�YWLHLHNXe;QXEðNXthp�EðD;OlVWE6O�¯`�r¦|Ñ`§°�½§°ÎA§°�vôRjð�ajJ���_§°�±�r¦#^�YWTFTFEJ^�GKN]TA�� ORTFd�åÒ��¬±GðN]L!^�YWT[VWEJT[GKNXYWT;ORQhGHY�ORLHLH};Z�E�GKD;OrGÆGKDAE/N]TFdF};^�EUdÁz¢YWQPO_IaNcblOrGKNXYWT�² NXL!dFNXIHEU^�GKQcgzFIKYwz�YwIMGKNXYWT;ORQáGHY�GKDAE�EUQXEJ^�GHIKN]^&�;EJQ]d��$o;LMY�GKD;OrG

² © â ã�õ@ö � » i½¼A� Ý s
p�DFE"IKE õ@ö N]L/GHE"IaZ�EJd*GKDAE�jJ�cja¯"§°�'��¯�ÑaÎ~Ñ"¯'j8��§°�±Ì����×�³§°÷&Ywt{GKDAE�Z�EUdFN]}FZ���¬­G tvYWQ]QXY�p�L�GaD;OrG

å © â`ã"â � » i½¼A�×ø[s
p�DFE"IKE â © ¾ Ö õ@ö i½¼A�P¾Jù[s
N]L{GKE"IaZ�EJd�GKDAE�£r�­jJ�cja¯"§°�'��¯#¯`�r¦;Ñ'§=�r¦¢§~YwIy�ajJ���_§°�³ôRj��;j��'¥��½§�§°�vôl�³§°÷6Ywt;GaDAE\Z�EJdFN]}FZ��/i³ú{NXÚwE"p�N]LMEwoâ ã NXL	GHE"IaZ�EJd�GKDAE��;j��'¥Á�³§�§°�vôl�½§°÷��HÔ\Ôa�aj`j�Ñ­�F�W¯'j��¤s¶¬­G�t³YWQ]QcYup�L�tvIKYWZ û6ØhLJ�ði°¼A�¤æws#ORT;düi½¼A�×ø[sGKD|OrG ÇÉÈP� © Ä Óâ ã â Ê i½¼A�P¾w¾ls

Ý æ



C/Dq}FLJoWGaDAE#EJQXEU^�GHIaN]^\�;EUQ]dFLðzFIKYqd;}F^�EUd�ehg�tvIHEJE�^'D|O_IH�wEULðN]T�O�dFNXEJQXEU^�GHIaN]^/Z�EJd;NX};Z O_IKE#ORT|ORQîýYw�wYW}FL GHY%GaDAYWLME�zFIKYqd;}F^�EUd(e[g*GKDFE�LaORZ�E�^'D;O_IH�wEUL�N]T�O�V_OR^"};}FZ�o¢E�äA^"E"zAG#GKD|OrG�GKDFE�g(O_IKEIKEJdF};^�EUd�ehg�O t°OR^�GKYwI â �@C DFN]LóIHEUdF}F^�GKNXYWT�^UORT�e�E\}FTFdAEJIKLMGHYqYqd�N]T�GHEJIKZ%L@Ywt|O�z�YWQ]O_IaNXbUOrGKNXYWTYwt6GKDAE�OrGHYWZ%L&YwI�Z�YWQXEJ^J}FQXEUL	YwtðGKDFE�d;NcEUQXEJ^�GHIaNX^ÁZ�EUdFN]}FZ GKD;OrG�zFIHY~dF}F^"EJL�EUQXEJ^�GHIaNX^��;EUQXd;LN]T�YwzFz�YWLKN�GaNcYWT�GHY$GKD;OrG�Ywt/�WNcVWEJT�^'D;O_IH�wEw�Àþ	TAE*N]Z%Z�EJdFNPOrGHE4^�YWT;LMEUØh}AEUTF^"E�N]L�GKD;OrGÁGKDAE^UO_z|OR^JN�G`ORTF^�E�Ywt�Of^UO_z|OR^"NcGHYwI&N]L#N]TF^"IHElORLMEUd(ehg�O�t½OR^�GHYwI â NXt!GKDAE�EJZ�zAG8g(LHz|OR^�E�e�E�G8p�EJEUTGKDFE�EUQXEJ^�GHIKYqdAEUL6N]LÆ�¢QXQXEUdÁp�NcGKDfO�dFNXEUQXEJ^�GHIKN]^�Z�EJdFN]}FZ Ywtád;NcEUQXEJ^�GHIaNX^�^�YWT;L1GaORT[G â i½ORLKLH}FZ%N]TA�GKD|OrG�tvIaN]TA�WN]TA���|EJQ]dFL�^JORT*e�E�TAEJ�WQXEJ^�GHEUd¢s`�
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m nQpkq ©Ü¼ â`ã X â �Õ¾â Ö Ë Z A�ã ^�YWL � Ê i½¼A�næWíRs

C/DAE(zFIHYwe|QcEUZ Ywt&O¶dFNXEJQXEU^�GKIKN]^*^JOlV~NcG8g�Ywt#IaORdFN]}FLM��N]T�O´d;NcEUQXEJ^�GHIaNX^*Z�EUdFN]}FZ p�NcGKDdFNXEUQXEJ^�GHIKN]^�^"YWTFL1GaORT[G â ORTFd´p�NcGKD�ORT�O_z;z;Q]NcEUd¶EJQXEU^�GHIaN]^��|EJQ]d A ã z|O_IaORQ]QXEJQ@GHY(GKDAEw8_ý8Orä~N]L^UORT�e�E#GHIKEUOrGHEUd4NXT�Z�}F^'D�GKDAE&LKORZ�E#Z�ORTFTAEJI\ORLðGKD|OrG�YwtxO�dFNXEJQXEU^�GKIKN]^�LHz;DAEJIHEw��¬8T�t½OR^�GJo~NcGN]L�ElORLHN]Qcg�dAEJZ�YWT;L1GHI`OrGHEJd*GKD;OrG/GKDFE�IKEJLK}FQcGKL\tvYwI�GKDFE�^UOUVANcG=gf^UORT�e�E)YweAG`ORNXTFEJd�t³IHYWZ GKDAYWLMEt³YwI GKDFE�LMz;DAEJIHE�e[g�Z�O_Ú~N]TA�%GKDAE�GHIaORTFLHtvYwIaZ�OrGKNXYWT â u ¾QÆ â �\C/Dq}FLJo¢GKDAE��|EJQ]d�NXT;LHN]dAE�GKDAE^UOUVANcG=g�NXL }FTFNXtvYwIaZ�oAz|O_I`ORQXQXEUQ�GHY�GKDFE�8_ý8Orä~N]L"o|ORTFd�Ywt�Z�O_�WTFNcGK}FdAE
A � © ¼ âË â Ö ¾ A�ã Ê i½¼A�næ Ý s

Ù#YRGHE�GKD;OrG A�� < A ã zFIHYuV~N]dAEUd�GKD|OrG â < ¾_�ÍC/DFE(�|EJQ]d�YW}~GKLKN]dAE�GKDAE$^JOlV~NcG8g N]L�GKDAEYwIaNc�WN]T;ORQS�;EJQ]d�z;Q]}FL\GKD|OrG�Ywt!OM8_ý=dFNXIHEU^�GHEUd�d;Ncz�YWQXEwo;QXY~^JOrGHEUd�OrG�GKDAE�YwIKNX�WN]Táo~p�DAYWLME�dFNXz�YWQXEZ�YWZ�EUTWG N]L Ã © � ÞWV â ã X â �Õ¾Ë â Ö ¾ Z � i A ã Ê i½¼A�næ_ø[s
�#EJIHEwo[GKDAE&TAEJ�[OrGKNcVWE	LHNX�WT�N]Z�z;Q]NXEJLÆGaD;OrGyGaDAE&dFNXz�YWQcE#z�YWN]TWGaLyN]T�GKDFE	YwzFz�YWLHNcGHE&dFNXIHEU^�GKNXYWT�GHYGKDFE�E"äqGHE"IaT;ORQ>�;EUQXd>�
-/.£Ç ÈÉ1*) )xB*){9�Ê�� �*){B��~:­?d� / :=?�1	:8B 7 �	:Ë){5-)��S?A9F:(� . )��	:(��.7 YWT;LHN]dAEJIyO�L1gAL1GHEUZ YwtÃtvIKE"E�^'D;O_IH�wEUL�EUZ�e�EUdFdAEUd�N]T�O�dFNXEJQXEU^�GHIaN]^ Z�EUdFN]}FZ��!C/DAE#NXT;^�IKEUORLHEN]T�GKDAE/GKYRGaORQAEUTAE"IK�Rg�p�DAEUT�O&LKZ�ORQ]QFORZ�YW}FTWGÆYwt�tvIKE"E/^'D;O_IK�wE ¸ Ä Ó N]LÆORd;dAEJdÁGKY&GKDAE�L1gAL1GHEUZN]L\�WNcVWEUT�e[g ¸?Ì © L ¸ Ä Ó é i ¡ » i½¼A�×çwù[s
p�DFE"IKE�GKDAE�N]T[GHE"�wI`ORQ{N]L/GaO_ÚwEUT(Y�VWEJI#ORQ]QxLMz|OR^"E�ORTFdvL@i³¡Ss�N]L/GKDFE�EJQXEU^�GKIHYWL1G`OrGKN]^�z¢YRGKEJT[GKNPORQ���#EJIHEwo;NcG�N]L�ORLHLH};Z�EJd�GKD;OrG GaDAE�YwIKNX�WN]T;ORQÃ^'D;O_IK�wEJL#ORTFd�GKDAE�dFNXEJQXEU^�GKIKN]^�O_IKE�DAEUQ]d*�Fä~EUdáo�LMY

øwç



GKD|OrG�TAY�Z�EU^'D;ORTFN]^UORQSp�YwIHÚ�NXL/z¢EJIHt³YwIKZ�EUdá��¬­G�t³YWQXQXYup�L�tvIHYWZ ûðØ��ói½¼A�¤æws�GKD;OrG
¸?Ì © L&ÇÉÈ ¸ å é i ¡ » i½¼A�×ç;¾ls

p�DFE"IKE ¸ å N]L#GKDFE�^'D|ORTA�wE%NXTÉGKDAE�EJQXEU^�GKIKN]^�dFN]LHz;QPOR^�EUZ�EJT[G�ORLKLMY~^"NPOrGHEUdÉp�NcGKD�GKDAE%^'D;O_IK�wEN]TF^"IHEUZ�EJT[GJ��Ù#YupªGKDAE�O_e�Y�VWE�EJØq};OrGKNXYWT�^UORT�ORQ]LMY�e�E�p IKNcGMGKEJT
¸?Ì © Ç�È=i£L ¸ åÏsqé i ¡%� ÇMLðÈ ¸ å é i ¡ » i½¼A�×ç[Ëws

�WNcVANXTF� ¸?Ì © L ¸ å È]éFê � ÇML6È ¸ å é i ¡ » i½¼A�×çw¼[s
p�DFE"IKE�}FLHE	D;ORLðe�EJEJTfZ�ORdAE�Ywt ß OR};LHL"à L6GKDAEJYwIHEUZ��Æ¬­táGKDAE	dFNXEJQXEU^�GKIKN]^/Z�EUdFN]}FZ N]L�YwtS�|TFNcGHELHz|OrGKNPORQáE"äqGHEJT[G GaDAEJT�p�E�^UORT�TAEJ�WQcEU^�G GKDAE�LH}FIHt½OR^"E�GHE"IaZ GHY%�WNcVWE

¸�Ì © � ÇML6È ¸ å é i ¡�© ��È ¸ å é i ¡>Ê i½¼A�×ç Þ s
C/D;NXL�EUTAE"IK�Rg�N]TF^�IKEJZ�EUT[G�^UORTFTAYRG#e¢E�NXT[GHEJ�wIaOrGHEUd�};TFQXEJLKL#� N]L�O�ÚqTFY�p�T(t³}FT;^�GKNXYWT(Ywt!åÒ�úxE"G)}FL�ORdFYwzAG&GKDAE�^"YWTWVWEUTWGaNcYWT|ORQ�O_zFzFIKY[OR^'D´ORTFd�ORLKLH}FZ�E�GKD;OrG�å © â ã â ��oÃp�DAEJIHE�GKDAEdFNXEUQXEJ^�GHIKN]^�^"YWTFLMGaORTWG â N]L�N]TFdFE"z�EUTFdAEUTWG%Ywt\GKDFEfEUQXEJ^�GHIKN]^��;EJQ]dá��C/DAE*^'D;ORTA�wE�N]TÀEJTAEJIH�RgORLKLMY~^"NPOrGHEUd(p�NcGKD�GaO_Ú~NXTF��GKDAE�dFN]LMz|Q]OR^"EUZ�EJT[G��|EJQ]d$tvIKYWZ bJE"IKY�GHY�åÜi½¡�s�OrG)ORQ]Qxz¢YWN]T[GKL&N]TLHz|OR^�E�N]L\�WNcVWEJT�e[g Ì © ÍÎ ¸?Ì © ÍÎ ��È ¸ å é i ¡ » i½¼A�×ç[æws
YwI Ì © Ïã â ã â ¸ i A � sË é i ¡4© ¾Ë â`ã"âkA � é i ¡ » i½¼A�×çwç[s
p�D;NX^'D�IHEUdF}F^"EJL GHY Ì © ¾Ë ��ÈPå é i ¡«Ê i½¼A�×çhíRs
C/Dq}FLJoFGaDAE�EJQXEU^�GHIKYWL1GaOrGaNX^)EJTFE"IK�Rg*dFEJTFLKNcG=g*N]TFLHN]dAE�OÁdFNXEJQXEU^�GHIaN]^)N]L\�WNcVWEJT�ehgÐ © ��ÈPåË Ê i½¼A�×ç Ý s
C/D;NXL	N]L&OfL1GaORT;d;O_IKdÉIKEJLK}FQcG	p�DFN]^'D$N]L#Ywt�GHEUTÉØh}FYRGHEJd´NXT(GHE"äqGHe�YhYwÚ~L"��Ù#E"VWE"IHGKDAEUQcEULHLJoáNcG&N]LN]Z�z�YwIMGaORT[G�GHY(IKEUORQ]NXbJE�GaD;OrG�GKDAEfO_e�YuVWE�tvYwIaZ�}FQPO�N]L�YWTFQcgÉV_ORQ]NXd�N]T¶d;NcEUQXEJ^�GHIaNX^�Z�EUdFNPO�N]Tp�D;NX^'D*GKDAE�EJQXEU^�GKIKN]^)dFN]LHz;QPOR^�EUZ�EJT[G�å V_O_IaNXEJL��×�v¦ájK�_�"�×÷	p�NcGKD*GKDAE�EJQXEU^�GKIKN]^	�;EUQ]d��$�
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¸�Ì © � Ó	È ¸ ¡/é i ¡«Ê i½¼A�×çwø[s
¬=tAGKDAE�Z�EUdFN]}FZ N]LóZ�YuV~N]TA� p�NcGKD�O VWEUQcY~^JN�G8g&�;EUQ]d�Ô$GKDAEUT�GKDFE�I`OrGHE�OrG{p�DFN]^'D�EJQXEU^�GKIHYWL1G`OrGKN]^EUTAEJIH�Rg*NXL dAIaORN]TAEUd*tvIKYWZ GKDAE�� ORT;d�å �;EUQ]dFL N]L/�WNcVWEUT�e[g

é Ìé·Õ © � Ó&È Ô�é i ¡«Ê i½¼A�îírù[s
úxE"G�}FL�TAYup ^"YWTFLKNXdFE"I�GaDAE�EUTAEJIH�Rg�N]TF^"IHEUZ�EUTWG�dF}AEfGHY�e�YRGKD�O(^'D;ORTA�wE ¸ Ä Ó N]T¶GKDAEt³IHEJE)^'D;O_IH�wE&d;NXLMGHIKNXe;}AGKNXYWT�ORTFd�O�^'D|ORTA�wE ¸ â N]T�GaDAE�d;NcEUQXEJ^�GHIaNX^	^"YWTFLMGaORTWGUo;^UOR}FLMEUd�ehg�GKDAEdFN]LHz;QPOR^�EUZ�EJT[GKLJ�Â�;IKYWZ ûðØ¢�@i½¼A�×çhíRs

¸?Ì © ¾Ë â ã Ö ~ � ¸ i1¾QÆ â s Ö Ë_å È ¸ å¾Æ âª× é i ¡ » i½¼A�îí~¾ls
YwI ¸?Ì © � â ãË A � ¸ â é i ¡ Ö ��È ¸ å é i ¡>Ê i½¼A�îíRËws
�#EJIHEwo~GKDFE��|IKL1G GHE"IaZ IHEJzFIHEULMEUTWGaL/GKDFE�EUTAEJIH�Rg*N]TF^�IKEJZ�EUT[G dF}AE�GHYÁGKDAE�^'D;ORTA�wE�N]T*dFNXEJQXEU^'ýGHIaN]^	^�YWTFLMGaORT[G�ORLHLMY~^JN]OrGKEJd�p�NcGKDfGKDAE)V~NXIMGa};ORQSdFN]LMz;QPOR^"EJZ�EUT[GKL"oqp�DAE"IKEUORL\GKDAE)LHEJ^"YWTFd4GHEJIKZ^"YwIHIKEJLHz¢YWT;dFLyGHY�GKDAE	EUTAEJIH�Rg�N]TF^�IKEJZ�EUT[G�^UOR}FLMEUd�ehg�dFN]LMz;QPOR^"EJZ�EUTWGaL6YwtáGKDAE#tvIKE"E	^'D;O_IK�wEJLJ�C/DFE�LHEJ^"YWTFd*GKE"IaZ ^JORT*e�E�p IaN�GHGHEJT

��È ¸ å é i ¡4© � ÇML6È ¸ å é i ¡4© L)ÇÉÈ ¸ å é i ¡4© L ¸ Ä Ó é i ¡ » i½¼A�îír¼[s
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p�DFE"IKE�LK}AIHt°OR^�E�GHEJIKZ%L D|OUVWE�e¢EJEUT�TAEJ�WQXEJ^�GHEUdá�ðC/Dq}FLJo|û6Ø¢�@i½¼A�îíRËws�N]Z�z;Q]NXEJL�GKD|OrG
é Ìé·Õ © X L e Ä~Óe Õ � â`ãË A � e âe Õ Z é i ¡«Ê i½¼A�îí Þ s

¬8T*YwIKdAEJI/GKY%O_IKIKNcVWE�OrG�ORT�E�ä~zFIHEULHLKNXYWT*tvYwI�GKDFE�t³YwIK^"E�dAEUTFLKN�G8g6Ó�p�E�TAEJEJd�GHY%E�ä~zFIKEJLKLGKDFE GKN]Z�E�dAE"IaNcV_OrGKNcVWEJL e ÄØÆ e Õ�ORT;d e â Æ e ÕÆN]TÁGHE"IaZ%LðYwt�GKDFE�VWEUQXYq^JNcG=g��;EJQ]dMÔ �ÆC DFN]Lð^JORT�e¢EOR^'DFNXE"VWEJd�ehg�ORdAYwzAGaNXTF��O�dFNXEJQXEU^�GKIKN]^�EJØq};OrGKNXYWTÁYwtSL1GaOrGKEdÙ��­kvjlkXohO	IKEJQPOrGKNXYWT�p�DFN]^'D��WNcVWEJL�GKDAEdAEJz�EJT;dAEJT;^�E�YwtðGKDAE%dFNXEJQXEU^�GKIKN]^�^"YWTFL1G`ORTWG â YWTÉGKDAE%Z�ORLHL�dAEJT;LHNcG=g$Ä�Ú���úxE"G�}FL�ORLKLH}FZ�EGKD|OrG â ivÄ�Ú�s\N]L OÁÚqTFY�p�T*t½}FTF^�GKNXYWTá�ð¬­G t³YWQXQXYup�L�GKD;OrG~ â~=Õ © é âéWÄ?Ú ~%Ä Ú~=Õ » i½¼A�îíRæws
p�DFE"IKE ~~=ÕrÛ ee Õ Ö Ô�ÈvÇ i½¼A�îírç[s
N]L>GKDAE6GHYRGaORQRGKN]Z�EðdAEJIKNcV_OrGaN�VWE&i=�±k³jlkXoUGaDAEðGKN]Z�EðdAEJIKNcV_OrGaN�VWEyNXT�O tvIaORZ�EÆYwt~IHEJtvEJIHEUTF^"E�p�DFN]^'D�N]LQXY~^JORQ]Qcg�^�Y_ý=Z�YuV~N]TA��p�NcGKD4GKDAE�dFNXEJQXEU^�GHIaN]^_�ns�C DAE�D[gAdAIHY~d~gAT;ORZ%N]^	EJØq};OrGKNXYWT�Ywtó^"YWTWGaNXTq}FNcG8gYwt{GaDAE�dFNXEJQXEU^�GHIaN]^&N]L e Ä�Úe Õ Ö Ç�È=ivÄ Ú Ô�sð©Üù » i½¼A�îíwíRs
p�D;NX^'D�NXZ�z|QXNXEUL�GKD;OrG ~%Ä Ú~=Õ © �/Ä Ú ÇÉÈ Ô�Ê i½¼A�îí Ý s
¬­G tvYWQ]QXY�p�L�GKD;OrG e âe Õ © � é âéWÄ?Ú Ä�Ú�Ç�È Ô¶�0Ô�ÈvÇ â Ê i½¼A�îírø[s
C/DFE�^"YWTFLMEJIMVROrGKNXYWT�EUØh};OrGaNcYWT�tvYwI\GKDFE�t³IHEJE�^'D;O_IK�wEJL�N]L�p IKNcGMGKEJT

e Ä Óe Õ Ö Ç�È=ivÄ Ó Ô�sð©ÜùAÊ i½¼A� Ý ù[s
C/Dq}FLJoFp�E�^JORT*E"ä~zFIHEULHL�ûðØ��{i½¼A�îí Þ s�N]T4GKDFE�t³YwIKZ

é Ìé·Õ © � ��L&ÇÉÈ=i³ÄqÓWÔ�s Ö â`ãË A � é âéWÄ?Ú Ä Ú Ç�È Ô Ö Ü â`ãË A � Ç âBÝ È Ô � é i ¡«Ê i½¼A� Ý ¾ls
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¬8TWGKE"�wI`OrGKN]TA�4GKDAE��;IKLMG&GHEJIKZ e[g�z|O_IMGaL�ORTFd�TFE"�WQXEU^�GKN]TA��ORT[g�LK}AIHt°OR^�EÁ^�YWT[GHIKNXe;}AGKNXYWTFL"oáp�EYweAG`ORNXT � L&ÇÉÈ=i³ÄqÓWÔ�sqé i ¡�© Ä~Ó�ÇML6È Ô�é i ¡>Ê i½¼A� Ý Ëws
ú{NXÚwE"p�N]LMEwo

â`ãË A � é âéWÄ?Ú Ä�Ú�Ç�È Ô�é i ¡4© � âaãË Ç X A � é âéWÄ?Ú Ä�Ú Z È Ô�é i ¡>Ê i½¼A� Ý ¼[s
C/Dq}FLJo|û6Ø¢�ói½¼A� Ý ¾ls�e�EJ^"YWZ�EUL

é Ìé·Õ © � �/Ä Ó � Ö âaãË A � Ç â � â`ãË Ç X A � é âéWÄ?Ú Ä�Ú Z � È:Ô�é i ¡>Ê i½¼A� Ý_Þ s7 YWZ�z¢O_IKN]TA��p�N�GaD�û6Ø¢��i½¼A�nírù[s'o�p�E�LMEJE�GKD;OrG	GaDAE�t³YwIK^"E�dAEUTFLHNcG8g(N]TFLHN]dAE�GaDAE�dFNXEUQXEJ^�GHIKN]^�N]L�WNcVWEUT�e[g ÓÀ©ÕÄ Ó � � âaãË A � Ç â Ö â`ãË Ç X A � é âéWÄ?Ú Ä�Ú Z Ê i½¼A� Ý æws
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B
L_Ba`,O2A"<Q>GY�WVAMF@J�]�A§N ¦ <RBD>GO� ² { � � � Y�N,? Ú � « 1 p �"� µV[ u p s �9Ý Y�N,? Ú � « 1 � p �"� µ ¹ u µ � � [ Ý�~ �j�V��¯k¯ B �� µ { � � � Y�N,? Ú � « 1 p �"� µV[ u p s �9Ý ?Q>@O Ú � « 1 � p �"� µ ¹ u µ � � [ Ý¤~ �j�V��¯k¯�¦��]�U2A�PQA µ { �� � µ ¹ � µ � � �j�V��¯a¶f�>G?b<QU8A
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PEAMF\BS<EAMJ ¦ Hà<QU8AB e2e PEN e PR>GBS<QAhJ2>G? e A[PQ?Q>IN,OúPQA[F\BS<Q>@N,O �õÕ NkP²BèL
AMJ2>Gg2L Y�N,O2?E>G?)<R>@O2`ñNki�Bñ?Q>@O2`,FIAÍPEAM?lN,OVBDOf<? e AMY[>IAM?c<RU2>G?�J2>G? e A[PQ?Q>IN,O^PEAMFGBS<R>IN,O�>G?.]�PQ>I<l<EAMO � ?EA�AÇÑÒ� �Û�j�V�G�Ê¸D�°�

¬ q { « qp q o ��� � ��� q 1 m � ! �« q� u « q u > ' «
« � x �
�j�V�¡Îk¶f�

%'&Jó ô�/81�T��\u7�ç-87±1Ö+ 17�²-0ÿ�� õÞ�lt�� ��/81:+.-ê7í+ � 3�7S	�Tö�³/�	07�t�� � �³3�7±4
�
;=<�>G?$U8AMF e iÓg2Fü<EN_J2A"W°O2A ±'{ s u × p �

�j�V�¡Î¢¸D�
öåA�<�g2?�Y"N,O2?Q>GJ8A�P�<QU8A§<±]�N_YMBD?lAM? ± N | BDO2J ± O | ?lA e BaPRBS<QA[FIH �ô¢g eVe N,?EAÇ<QUVBS< ± N |8� ;±O^<RU2>G?bYMBD?lA§].AÉJ2>G?)<ENkPE<�<QU2A e BS<QU�ï�©�g2?lAMJ^<QNKA�daBDFGgVBS<EA�<QU8A>GOf<EA�`kP¨BDF �Ó�V�¥Îf¯k� ©�>@Of<EN
<QU2A e BS<QU�ð ?EU2NÊ]�Oh>@O Õ >@` ��Î8� � U2>G?b>G?$N,O2FIHÍB�?lAMO2?Q> ¦ FIA§<QUV>@O2`�<ENJ8N
>@iå<QU8A�PEACBDF e BaPE<$Nkiå> � ¬ × u « s � >G?cO8A�`fBS<R>ªd,A§BS<�>@O8W°O2>I<9HT>@O²<QU2A§g eVe A[P�U°BDFIi e F\BDO8A � ;=<>G?§Y�F@ACBaP�iÓPEN,L <QU8A²J2>G? e A�PR?E>@N,O PEAMFGBS<R>IN,O �j�V�¥Îk¶f� <QU°BS< ¬ { « 1 p >GOà<QU8AKFG>GL�>I<:i « i v Öõ�� UZg2?[© > � ¬ × u « s �Ò{ u > « � s u × 1 p �Ò{ u > « ±

�
�j�V�¡ÎkÎf�

�"�}




;=<ÌiÓN,FGFIN�]�?6<RUVBS<ç> � ¬ × u « s � e N,?Q?lAM?E?EA[?çB�F\BaPE`kA!O8A[`fBS<Q>Id,A!PEACBDF e BaPl<çBDF@N,O8` e BS<RUUð e PEN�d0>GJ8AMJ<QU°BS< ± N |8� � UZg2?[©°ÑÖ� �ç�j�V�¡Îf¯k� H8>IAMFGJ2? #�� × ~ s �Ò{ | �j�V�¡Îc
f�
iÓNkP ± N |8� ;±OKND<RU8A�P.].NkPQJV?�©�ÂÓÁÏÂÓá�Â×?�â2ãaáRá¨Â ; *I¼ç½�ãSºXÁA=8¼<Ã:¿SÃD¼Ï½¨ºEãaÄ°Á!Á9ã�âtºQã�â2¿Êï,¿aÁ±¼�ÁA=,ºQã>(fï>=ÁA=8¼.ÅaÂjá=âV¼ º�á¨ÂjÃD¼�?²¼RÅSÂK(�? Ã�ÂéÁA=Ç¿'ÃD¼C*ªãCÀ"ÂÓÁA¦cïSºQ¼R¿aÁ±¼ º�ÁA=0¿SÄ
ÁA=8¼ÒÃD¼C*ªãCÀ"ÂéÁA¦Xãl½H*¡Â\ï>=fÁ�ÂjÄ_¿bÃa¿,À�(�(�? �ô¢g eVe N,?EAK<RUVBS< ± O |8� ;±O <QU2>G?ÇY[BD?EA�].AKJ2>G?)<ENkPE<Ç<QU8A e BS<QU$ï >GOf<ENÍ<RU8A�*ªã>Ã�¼ º�UVBDF@ie F\BDO8Ak©S?E>GO2Y�AÖ> � ¬ × u « s �Ö{ u > « ± U°BD?ÛB$O8A[`fBS<Q>Id,AÒPEACBDF e BaPE<
BS<³>GO0WtO2>I<9H�>GO�<QU2>G?åPEA[`,>@N,O � ;±OJ8N,>GO8`�<QU2>G?[©k<QU2A e BS<QU ¦ AMY"N,L
AM?Ò?l<Qg2Y¨�
O8ND<ÒN,O2FIH�BS<!<QU8Ab?E>GO8`,g2F\BaPQ>I<±HÉNkit<QU8A'J8A[O2N,L�>@O°BS<ENkP]�U2A[O « { �>ã 1 é © ¦ g0<�BDFG?lNÍBS<§<QU8A ¦ P¨BDO2Y�U e N,>GOf<Q?§NkiÖ<QU2A�A"Ð e PEAM?E?Q>@N,OèiÓNkP ¬ ��æ ij<EA[P�BFG>I<l<QF@A�BDF@`kA ¦ PRB8©8<QU8AÇJ2>G? e A[PQ?E>@N,O�PQA[F\BS<Q>@N,O �j�V�¡Îk¶f� H8>@A[FGJ2?

¬ { « p « M ¹ u «« � ¹ u « « MR� u «« � � u « ~ �j�V��
k|f�
]�U2A�PQA « � · { u >C÷ ] « q� u ÷ q ~ �j�V��
V�C�BDO2J « M · { u >C÷ ] « q� � «}q¢ u ÷ q � �j�V��
f�k�� A[PEAk© « ¢ { ø ��� q 1 m � ! �j�V��
k f�>G?.<QU2A e FGBD?QL_B�ijPEAM�Zg8A[OVY H,©°BDOVJ ÷ { ' « �� 8 « � �j�V��
a�Z�
e BaP¨BDL
A"<QA�PR>Ç�[AM?�<QU8A�JVBDL e >GO8` � ;±O�NkPQJ2A�Pc<QN e PEA�d,A[Of<�L�gVFª<R> e FIA�PENZND<Q?cNkiÛÑÒ� �³�Ó�V�z
k|f� >I<$>G?O8AMY�A[?Q?QBaPlH�<QN e F\BDY�A ¦ PRBDO2Y�U�Y[g0<Q? ¦ A"<±].A�AMO « � ¹ BDOVJ « M ¹ BDO2JzBDF@?EN ¦ A"<±].A�AMO « � � BDO2J« MR� � ?lA[A Õ >@` �VÎf���� U8A e BS<QU Nki§>@Of<EA[`kPRBS<Q>@N,O � >G?KY�N,O,d,AMO2>@AMO,<QFIH÷? e FG>I<²>GOf<ENò<QU8A e BaPE<Q? � M <QU8PQN,g8`,U�öù � � U8AÇY"N,Of<EPQ> ¦ g8<Q>@N,O�ijPQN,L � M >G?$O8A[`,FG>@`,> ¦ FIA�?E>GO2Y�A�<QU2A§A�Ð e N,O2A[Of<Q>\BDFå>@O�ÑÖ� �ç�j�V�¡Îf¯k� >G?daBDOV>@?QU2>GO8`,FIH
?QL_BDFGF°N,OK<QU2>G? e BaPE<�Nkiü<QU8AX>GOf<EA�`kP¨BS<Q>@N,O e BS<RU � ö³>@�kA�]�>G?lAk©,<RU8AXY"N,Of<EPR> ¦ g0<Q>@N,O

�C¯a|
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branch cut

ω = 2π/τ

Õ >@`,g8PEA Î ��ôf�kA�<QY�U^NkiÛ<QU8AÇ>GO,<EA[`kPRBS<R>IN,O�Y�N,Of<EN,g8PQ?�g2?lAMJ�<QN_A"dDBDF@g°BS<EA§ÑÖ� �Û�j�V�¡Îf¯k�
iÓPEN,L � q >G?<�[A�PQNÍ?E>GO2Y�A�>I<Q?�<±]�N^?EA[Y"<Q>@N,O2?ÇBDFI]cBCH0?XYMBDO2Y�A[F � � U8A_Y�N,O,<QPQ> ¦ g0<Q>@N,OèijPEN,L � ÍiÓN,F@F@N�]�?�ijPEN,L <QU2A§PQA[?Q>GJ2g8A�<QU8A[NkPEAML^�� Í { ��>ã Ü A �¤�>ã >�AC�¤úûò�ü ² � q �S�J� Ü�ý �

�
�j�V��
f¯k�� A[PEAk© ¬ Ü J8AMO8ND<EAM?Ç<RU8A_daBDFGg8AKNki ¬ N ¦ <¨BD>@O2A[JñijPQN,L <QU2A²J2>G? e A[PQ?Q>IN,OñPQA[F\BS<Q>@N,O �j�V�¥Îk¶f� >GO<QU2A�FG>GL�>I< «$v �>ã 1 é � � UZg2?[©

� Í { Aa�£þ ^ ��ò�üÊ� ² ?E>GO o �>ã sé u Ü A � ¬ Ü � × x �
�j�V��
k¶f�

;±OÈ`kAMO8A�P¨BDF¤©�<RU8A�Y�N,Of<EPQ> ¦ g0<R>IN,OV?�iÓPEN,L � � BDOVJ � ù Y[BDOVO8ND< ¦ A
?E>GL e FG>IWVA[Jziég8Pl<RU8A�P �ÉÕ NkP<QU2A�L
N,L
AMOf<c]�A�J8AMO8ND<EA§<QU8AML BD?� � { ��>ã Ü A ÿ��üAM�Q��ò ² ���f�¤� � «« u �>ã 1 é ~ �j�V��
¢¸D�
BDO2J �öù { ��>ã Ü A ÿ � A �Q��ò ² ���f�¤� � «« u �>ã 1 é ~ �j�V��
kÎf�

�C¯8�



]�U2A�PQA'<QU8A e BS<RU2?�NkiÌ>GOf<EA�`kP¨BS<Q>@N,OKY[>@PQY[FIA�<QU8A�B eVe PEN e PR>\BS<EA ¦ PRBDOVY�U²Y[g0<Q? � ;±OTBDFGF¤©k].AXUVBCd,A
#
� × ~ s �Ò{ AD�£þ ^ �Âò�üÊ� ² ?E>GO o �>ã sé u Ü A � ¬ Ü � × x$� � � � �öù �j�V��
c
f�

iÓNkP ± O |8�öåA�<�g2?�O8NÊ]óFINZNk�ÇBS<Û<QU8Ac? e AMY�>\BDF0YMBD?lA ±�{ |8�çÕ NkPÛ<RU2>G?ÛdaBDFGg8A�Nki ± ]�A.Y[BDO�Y�UVBDO8`kA�<QU8ANkPR>I`,>GOVBDF e BS<QU²Nkiü>GO,<QA�`kP¨BS<Q>@N,O�<ENÉN,O8AXBS<:>GO0W°OV>ª<±H_>GO�A[>I<QU2A�P:<QU8A�g e2e A[P.NkPÒ<QU8AXF@N�]�A[PÖUVBDF@ie F\BDO8Ak©Z?E>GO2Y�A�<RU8AX>GO,<EA[`kPRBDOVJ
daBDO2>G?EU2A[?�>GO�AMBDY�U²Y[BD?EAD©¢<RU8PEN,g8`,U²O8N�F@N,O8`kA[PÒA�Ð e N,O8AMO,<R>GBDFGFIH,©¦ g8<.P¨BS<QU8A[P�BD? � 1 « q �
ë AXY[BDOT?lA[A�<QU2>G?�ijPQN,L ÑÒ� �Ì�j�V�¡Îf�k� ©Z]�UV>@Y�U»YMBDO ¦ A�]�PQ>I<l<EAMO»>@OK<QU8AiÓNkPQL #
� s �!{ ��,ã o î�AD�����¢� � «« u �>ã 1 é � î
A ¹ �9�¢� � «« u �>ã 1 é x �
�j�V�\�[|k|f�

ô¢g ¦ ?)<Q>I<Qg8<Q>@N,O^Nki « ijNkP u « >GOT<QU8AÇ?lAMY�N,O2JÍ>GOf<EA�`kP¨BDF6H8>@A[FGJ2?
#
� s �!{ �é A ���=�¢� � ««�q u �¤�>ã 1 é � q � �j�V�\�[|V�C�2'N�]§©VB e2e FªH8>GO8`�J2>G? e A[PQ?E>@N,OT<QU2A�NkPEHk©V].A�`kA�<�ijPQN,L <RU8A�B ¦ N�d,A�AM�¢gVBS<R>IN,Oü© î g2?)<�BD?.]�A§`kND<ÑÒ� �Û�j�V�¥Îf¯k� ijPQN,L ÑÒ� �ç�j�V�¡Îf�k� ©

#
� × ~ s �Ò{ �é AC�Q�Âò ² ���¢�¤� � ««:q u �¤�>ã 1 é � q � �j�V�\�[|f�k�
� F@ACBaPQFIH,©å<QU8A»>GO,<QA�`kP¨BDO2JñdaBDO2>G?EU2A[?�BD?ÉA ���=��� 1 « q BD? « ¦ AMY"N,L
AM?Çd,A[PlHñFGBaPQ`kA � � UZg2?�©Ï>I<daBDOV>@?QU8AM?�BD? � 1 « q iÓNkP ±'{}|8� ô¢>GO2Y�AX].A�YMBDO�Y[BDFGY[g2F\BS<EA #
� × ~ s ��¦ H»g2?E>GO8`
AM>ª<RU8A�P e BS<QUÓðNkP e BS<QU � ©8].A§YMBDO^?EA�A�<QUVBS<

#�� × ~ s �Ò{ A �£þ ^ ��ò ü � ² ?Q>@O o �>ã sé u Ü A � ¬ Ü � × x � � � � � ù { | �j�V�\�[|k f�
iÓNkP ±�{ |8� � UZg2?[©0<QU8A[PEA�>@?.Y�N,O,<R>@OZg2>I<±H�>GOK<QU8A�<QPRBDO2?Q>ª<R>IN,O²ijPQN,L <QU8A�PEA[`,>IN,O ± N | <EN�<QU8APQA�`,>@N,O ± O |8�

ë AÈBaPQA�O2NÊ] >GO B e N,?Q>ª<R>IN,O <ENwL_Ba�kAz?lN,L
AÈL
AMBDOV>@O2`kiÓg2Fb?)<RBS<QA[L
AMO,<R?»B ¦ N,g0<T<QU8A¦ AMUVBMd8>@N,g8P�Nkic<RU8A�?E>@`,OVBDF:BS<�J8A e <QUê×ó>GO2?E>GJ8A²<QU8A�J2>G? e A[PQ?Q>Id,ATL
AMJ2>Gg2L ��� PR>@NkP�<ENÈ<QU8A<Q>GL
A s { × 1 p <RU8A�PQA�>G?XO2N»L
ND<R>IN,O � ÑÏd,AMOÈ>@iÏ<QU8A e UVBD?EA�d,AMF@NZY[>I<9Hh>G?�?Qg e A�PRF@gVL�>@O°BDF¾©�O8N
�C¯k�



AMF@A[Y"<EPEN,L_Ba`,O2A"<Q>GY�?E>@`,OVBDFZY[BDO�BaPEPR>ªd,A:AMBaPRFG>IA[P³<QU°BDO�N,O8A e PQN e Ba`fBS<Q>GO8`�]b>ª<RUÇ<QU8A.d,AMF@NZY[>I<9H§NkiFG>@`,U,<$>GO»daBDY[g2g2L p � � U8A§]$BMd,A§L
ND<Q>@N,O»ijNkP s O × 1 p >@?�Y"N,Ofd,A[OV>IAMOf<QFIH»J2>Id8>GJ8A[J�>GOf<EN
<±]�Ne BaPE<Q?��å½RºR¼¨¼ÇãSá�À"ÂA*×*ª¿aÁ¾Â¤ãaÄVáÒBDO2J�½�ãSºQÀ¨¼RÅ²ãSá�À"ÂA*K*I¿aÁ¾Â¤ãSÄ°á � � U8A�iÓNkPQL
A[PcBaPQAX`,>Id,A[O ¦ H � � � �öù ©BDO2J�<QU8AÇF\BS<l<EA[P ¦ H
AD�£þ ^ �Âò ü � ² ?Q>@O o �>ã sé u Ü A � ¬ Ü � × x { AD�£þ ^ �Âò ü � ² ?Q>GO o �>ãé �

s u ×´ ¢	� x ~ �j�V�\�[|a�Z�
]�U2A�PQA ´ ¢ { �>ãé Ü A � ¬ Ü � �j�V�\�[|f¯k�
>G?�<EA[PQL
AMJð<RU8A�â =8¿Sá[¼^ÃD¼C*ªãCÀ"ÂÓÁA¦ � � U8AÍiÓNkPQY�A[JêN,?EY[>GFGFGBS<R>IN,OV?�UVBCd,A»<QU8A�?QBDL
AÍ?Q>@O2A»]cBCd,AY�UVBaP¨BDY <QA�PR>@?l<Q>GY�?�BDO2J�N,?QY�>GFGF\BS<Q>@N,O�iÓPEAM�¢g2A[O2Y"HKBD?!<QU2AX>@OVY�>GJ8AMO,<Ö]cBCd,A �\� NÊ].A�d,A�PM©,<RU8Ab]cBCd,ABDL e FG>I<Qg2J2A
>G?�J2>GL�>@OV>@?QU8AMJ ¦ HÈ<RU8A_JVBDL e >GO8`ÍY�NZA�3KY[>@A[Of<[©ÛBDFI<QU8N,g2`,U�©ÛBD?�]�A_UVBCd,A�?lA[A[O�©<QUV>@?ç>@?å`kAMO8A[PRBDFGFIH§BbO8A[`,F@>@`,> ¦ F@AÏA"ß�AMY"<
g2O2F@AM?E?å<QU2A:iÓPEAM�¢g8AMO2Y"H§Nki0<RU8A�>GO2Y[>GJ8AMO,<Û]$BMd,A:Y�F@N,?lAMFIHL_BS<QY�U2A[?:N,O8A'Nki�<QU2A�PEAM?lN,OVBDOf<�iÓPEAM�¢g2A[O2Y[>@A[?:Nki�<RU8A�J2>G? e A�PR?E>Id,A�L
A[JV>@gVL � � U8A e UVBD?EA'd,A ØF@N0Y�>I<±H ´ ¢ J8A�<EA�PRL�>GO8A[?³<QU8AÒd,AMF@NZY[>I<9H�]b>ª<RU§]�U2>GY�UÉB e N,>GOf<åNki2Y�N,O2?l<RBDO,< e UVBD?lA � ¼CË�ïfËG©aB e AMBa�NkP.<EPQN,g8`,U � Nkiå<QU2A�iÓNkPQY�A[JTN,?EY[>GFGFGBS<R>IN,O²?E>@`,OVBDF e PEN e Ba`fBS<EAM?$>GOf<EN�<RU8A�L
AMJ2>Gg2L �R� NÊ].A�d,A�PM©ÁA=8¼�â =0¿aá�¼�ÃD¼C*ªãCÀ"ÂéÁA¦y=0¿Sá�Ä6ãÈ¼�
'¼QÀ�Á�ãSÄwÁA=2¼
ÃD¼C*IãCÀ"ÂÓÁA¦yÃÏÂÓÁA=�ÃR=,Â�À�=zÁA=2¼�½�ãSºQÀ�¼QÅzãSá�À"ÂJ*K*ª¿aÁ¾Â�ãSÄÃ:¿SÃD¼c½¨ºQãSÄ°ÁÏâtºQã�â2¿Cï,¿aÁ±¼ áÇÂÓÄ°Á9ã»ÁA=2¼h?K¼RÅSÂ×(�? � � U2>G?�F\BS<l<EA[P�d,A[F@N0Y�>I<±HÍ>G?'A[�Zg2>IdaBDF@A[Of<�<ENT<QU8Ad,AMF@NZY[>I<9HñNki�FG>@`,U,<�>GOòdaBDY[g2g2L p � � U8A e UVBD?EA»d,A[F@N0Y�>I<±H ´ ¢ YMBDO ¦ A»A[>I<QU8A[P�`kPEACBS<EA�P�NkPF@AM?E?�<QUVBDO p ©6>GO^]�U2>GY�UhYMBD?lA e ACBa�0?'BDOVJÍ<QPEN,g8`,U2?'AM>I<QU8A[P�Y[BS<QY�Uzg e ]�>I<QU�NkPbiéBDFGFÌiÓg8PE<QU8A[P¦ AMU2>GO2J�<QU2A�]$BMd,A�ijPQN,O,< � p içY�N,g8PR?lAk© e ACBa�Z?bYMBDO^O8A�d,A�P�NÊd,A[Pl<RBa�kA�<QU8A§]cBCd,A�iÓPEN,Of< �;=<�>G?
Y[FIACBaP�ijPEN,L ÑÒ�¢? �b�j�V��
V�C� © �j�V��
f�k� © �j�V�z
¢¸D� ©�BDOVJ �Ó�V�z
kÎf� <QUVBS<
<QU2A^ijPQA�A�N,?QY�>GFGF\B�Ø<Q>@N,O2?§N,?QY�>GFGF\BS<EA�]b>ª<RU PQAMBDFÏiÓPEAM�¢g2A[O2Y[>@A[?§]bU2>GY�UñBaPQA_?lN,L
A�]�U8A[PEA ¦ A�<9].A�AMOñ<QU8AKPEAM?lN,OVBDOf<iÓPEAM�¢g8AMO2Y"H « � BDO2J_<QU8A e F\BD?QL_B�iÓPEAM�¢g2A[O2Y"H « ¢ �ÏÕ g2Pl<QU8A[PQL
NkPQAD©¢<RU8A'ijPEA[AbN,?EY[>@FGF\BS<Q>@N,O2?ÒBaPQAÅ,¿�?�âV¼RÅ�>GO�<Q>GL
A�FG>@�kAÉA"Ð e � u ÷ s �¨� � U2A�iÓPEA[AÉN,?EY[>GFGFGBS<R>IN,OV?�©6FG>@�kAÇ<QU8A�ijNkPRY"AMJzN,?EY[>GFGFGBS<R>IN,OV?�©¦ A[`,>@O»BS<�<Q>GL
A s { × 1 p �Ïæ < s { × 1 p <QU8A�ijPEA[AXBDO2JTijNkPRY"AMJKN,?QY�>GFGF\BS<Q>@N,O2? î g2?)<$YMBDO2Y"AMF � ?EA�AÑÒ� ���j�V�\�[|k f�2�¨�'æ ? s >GO2Y�PEACBD?lAM? ¦ ND<QU�<QU8AÉiÓPEA[A�BDO2J�ijNkPRY"AMJ�N,?EY[>@FGF\BS<Q>@N,O2?�?lA�<�>GO�© ¦ g0<�<QU8AiÓNkPQL
A[PÇPRB e >GJ2FIHñJ°BDL e BM]$BMH,©ÏF@AMBCd0>GO8`�N,O2FIHè<QU2ATiÓNkPQY�A[JwN,?EY[>@FGF\BS<Q>@N,O2? � � U¢g2?[©�<QU8A»iÓPEA[AN,?QY�>GFGF\BS<Q>@N,O2?.Y[BDO ¦ A�PEA[`fBaPQJ2A[J�BD?$?lN,L
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§lA[]LM�GjhÞGvVZKaI?G�KN>@>BkL`vGaYÅ8BVZK\8 ì ê º }�8BVLA[>�TXKNYLA�K\8BAe<?]æT@Ga>@A[>H8XKN]LM�GdA[>�]2GaM�G�>B>BKfTBA[EDP�I?G�T@P>B`ÖKNEeE�n^¡5P�:FAeMaKNE[EDPU}�Ae]ÒYLG�I2A[M�Ga>�<UQ-8BVLA[>�>@<UTH8�8BV2GRTXKNYZA[K\8BG�Y¹:=<Ìh-G�TàAe>�>Hh�KN`v:=GaYÒClP¬8BV2G<?VL`�A[MWEe<?>@>HGa>�Kf:L:=GaKfTXAe]LráKN>iVLGaK\8�n�¡�VlkZ>�}mKXW@>BV2<UTH8&YÖYLAe:=<?EDG�A[>iKvI?G�T@P�A[]2GMZçM�ADGa]b8iTXKNYZAÕÂK\8@<UTan\[�TXKNM�8BA[M�KNE+KN]b8@G�]Z]ZKN>	VZK�I?GjYLA[`vGa]L>@Ae<?]L>0hiVLA[M�V¬KfT@GdM�<?`v:_KfTXKfCZEeG�hiAD8BVÅ8BV2Gjh�K�I?GOÂEeGa]2rN8BV�<UQ�8XV2G�G�`�AD8H8@GaY�T¨KNYLA�K\8BAe<?]on[�TB<UCFKfCZEDPÓ8XV2G `v<?>!8�M�<?`�`v<?]È:LT¨KNMO8XAeMaKNE�KN]?8@Ga]L]ZKN>ÅKfTBG¬8BVLG¹VFKNEDQ Â{h�K�I?G¿KN]b8@Ga]L]ZK�{� º � ¯ � KN]LY$8BV2GRQgkZEeE�Â{h�KaI?G�KN]?8BG�]L]FK �{� º � ª ¯ � nc7Ä]¬8XV2GáQg<UTB`vG�T�M�KN>@GN}¢©q�=n ��� n��Ìý �TBG�YLkZM�Ga>�8B< º�.º60 � � �  7� �Ù ¯ � M�<?> � � ¯ M�<?>,( �NªU�>@A[] � ( ¼ ��� n ªf«b�7Ä]^8BV2G�E�K\8H8@G�TiMaKN>HGU}F©q�_n ��� n��Ìý � P2AeG�E[YL>
º�.º60 � ���� 7� �ª ¯ � M�<?>P] � ¯ M�<?>,( �NªU�>@A[] � ( ¼ ��� n ª ® �

¡�VLG-VFKNEDQ Â{h�K�I?GèKN]b8@G�]Z]ZK�TXKNYZA[K\8XAD<?]�:_K\8H8@G�TB]ßA[>/I?G�THP�>@A[`�A[E�KfT�8@<08BV2G�M�VZKfT¨KNMO8BG�TXAe>H8BA[M5>BAe] � (:FK\8@8@G�TX]¬<UQ-K���G�TH8@�aA�KN]½YLAe:=<?EDGUnd��<Ìh-G�I?G�T�}�8XV2G�QgkLE[E�Â{h�KaI?GjKN]b8@Ga]L]ZK�T¨KNYLA�K\8BAe<?]Å:FK\8H8BG�TX]A[>;M�<?]L>BAeYLG�T¨KfCZEDP�>BVZKfT@:=G�T �Äã{äSå�ä }_A�8�A[>;`v<UT@G�M�<?]LM�G�]b8@TXK\8BG�YæA[]^8BV2G�8BTXKN]L>HI?G�TX>HGàYLAeT@GaM�8BAe<?]L>( � ^ ¯ �NªU� n¡�V2GW8@<N8¨KNEo:=<Ìh-G�T;TXKNYZA[K\8BG�Y�ClPcKvVZKNEeQ�Â{h�KaI?G�KN]b8@Ga]L]ZK�A[>
. � ���� 7� �®?¯ _� M�<?> � � ¯ M�<?>)( �NªU�>@A[]`( º ( ¼ ��� n ªU�U�
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¡�VLGWA[]b8@G�rUT¨KNE�MaKN]�C=G�G�INKNEekFK\8@G�YÆ]lkL`vG�TBA[MaKNE[E�Pç8@<�r?ADI?G�� ¼ ª � ÙUÙ n+¡�VlkZ>�}
. � � ¼ ª � ÙUÙ � �  E� �®?¯ ¼ ��� n ª ë �

Ë�<N8@G�QgT@<?` ©q�_n ��� n[� «b� 8XVZK\8 � Ae>sGa�lkZA�INKNEDGa]b8s8B<ç8BVLGß:=GaKfw�M�k2TBT@Ga]?8SaF<ÌhiA[]2rRAe]�8BVLGdKN]�Â8@Ga]L]ZK2n
¡�V�kL>�}N8BV2G-T¨KNYLA�K\8BAe<?]�T@Ga>@A[>!8¨KN]LM�G-<UQ=K�VZKNEeQ�Â{h�KaI?GÞKN]b8@Ga]L]ZK0A[>�r?A�I?Ga]�ClP . �2�=� � �NªU� }<UT QSR NUT � � ¼ ëb�b� ®¯ �/�V � � ý « <?VL`�> ¼ ��� n ª ý �
¡�VZAe>�T@Ga>@A[>H8XKN]LM�GqAe>�>@kLCZ>!8XKN]b8BA�KNE[EDP0E�KfTBrUG�To8BVZKN]�8BVZK\8�QS<UT�K���G�TH8@�aA�KN]	YLAe:=<?EeG � >HG�G5©q�=n ��� n ªUªU�L� n7Ä]�<N8BV2G�TèhÞ<UTXYL>�}'KWVZKNEeQ�Â{h�KaI?GiKN]b8@Ga]L]ZK�A[>5KWQûKfT5`v<UT@GiG�ZçM�AeG�]b85T¨KNYLA�K\8@<UTq<UQmGaEeG�M�8@T@<?`ÖKfrfÂ]2G�8BA[M�T¨KNYLA�K\8BAe<?]�8BVZKN]½Ká��G�TH8@�aA�KN]�YLAe:=<?EeGNn�p0M�M�<UTBYLA[]2rç8@<R>H8XKN]LYZKfTXY�8@TXKN]Z>@`�A[>@>BAD<?]�E[A[]2G8BVLG�<UT@PU}�AeQoK	8@TXKN]L>B`�A[>@>@Ae<?]�E[A[]2G;A[>
8@G�TB`�A[]ZK\8@GaY�ClP�K�TBG�>BAe>H8@<UT+hiV2<?>@G�T@Ga>@A[>!8XKN]ZM�Gs`ÖK\8BM�V2Ga>8BVLG�M�VFKfTXKNM�8@G�TXA[>!8BA[MWAe`v:=GaYZKN]LM�G�<UQ�8BV2GàE[A[]2GU}28BVLG�]�KNEeE�<UQ�8XV2G�:_<ÀhÞG�Ti8@TXKN]L>B`�AD8H8@GaYÆY2<Àhi]8BVLGáE[A[]2GÖA[>�YLA[>@>@Ae:FK\8BG�Y¹A[]$8BV2GçTBG�>BA[>!8@<UTandc�]¿8XV2Gç<N8BVLG�TßVFKN]LYo}
AeQè8XV2GçTBG�>BAe>H8XKN]LM�GáY2<�Ga>]2<N8R`ÖK\8BM�V 8BV2GÅA[`v:=G�YZKN]ZM�G�<UQ�8BV2GÅE[A[]2G�8BV2Ga]Î>@<?`vGÆ<UQ�8BVLG�:=<ÀhÞG�TçA[>�T@GMaZGaMO8BG�Y¾KN]LYTBG�8BkLTB]2GaYc8B<�8BV2G�rUGa]2G�TXK\8@<UTanfe¹G�M�KN]c8BVLA[]2w�<UQ+KvVZKNEeQ�Â{h�KaI?GWKN]b8@Ga]L]ZK2}=M�G�]b8@TBGOÂ9QgG�Y�CbPÆK8@T¨KN]L>@`�A[>B>@Ae<?]cE[A[]2GN}=KN>0KRý « <?VZ` T@Ga>@A[>!8B<UTi8BG�TX`�Ae]FK\8BA[]2rv8BV2GßE[A[]2GUn-¡�V2Gà<?]ZE�PcYLAhgmG�T@Ga]LM�GA[>�8XVZK\8j8XV2G�:=<Ìh-G�TÖKfCZ>@<UT@C=G�Y QSTB<?` 8BV2GcE[A[]2G^Ae>ßTXKNYLA�K\8@GaY TXK\8BV2G�Tj8BVZKN] YLA[>@>@Ae:FK\8BG�Y�KN>V2G�K\8�ni¡�V�kL>�}uA[]Æ<UTBY2G�Ts8@<RK�I?<?AeYÆ:LT@<UCFEDGa`�>;hiAD8BVÆTBG�aFG�M�8@GaYæ:_<ÀhÞG�Ts8BV2GàA[`v:=G�YFKN]LM�Gß<UQ+K8@T¨KN]L>@`�A[>B>@Ae<?]vEeA[]2GiQSG�G�YZAe]Lr�KWVZKNEeQ Â{h�K�I?G;KN]?8@Ga]L]ZKà`ßkL>H85C=G	ý « <?VL`�>�n¢Ë�<N8Þ>@k2TB:LTBA[>@A[]2r?EDP?}ý « <?VL` A[`v:=GaYZKN]LM�GjA[>s<?]2Gà<UQ+8BV2Gd>!8XKN]ZYZKfTBYæT¨K\8BA[]2r?>�QS<UTs8BV2GdM�<fÂÄK\J2A�KNE�M�KfCFEDGa>0kL>@G�YÅA[]KN`ÖK\8@Gak2TiTXKNYLAe<Zn
���ji kÎ*-,'.�*0*�# l0&Ä4L./(m,'&nm;& ,N6 #
*Sl .�o�.�(u,2&pmè. #
4L.�#e¹G�VZKaI?G->HG�G�]ß8BVZK\8�>!8¨KN]LYZKfTBYvKN]b8@G�]Z]ZKN>
G�`�AD8¢`v<UTBGèT¨KNYLA�K\8BAe<?]àA[]à>H<?`vG�YLAeT@GaM�8BAe<?]L>�8XVZKN]A[]�<N8BVLG�TX>�n�7Ä]LY2G�G�Y�}LAD8ÞA[>�8B<U:_<?Ee<Ur?A[MaKNEeEDPvAe`v:=<?>B>@AeCZEeG;Qg<UT-KN]RKN]?8@Ga]L]ZK�8@<ßGa`�AD8 ø ïBð\ò6>*q å ïr> åh�KaI?Ga>vkL]LAeQS<UTX`�E�P A[]�KNE[E�YLAeT@GaMO8BAe<?]L> � Qg<UTv8BV2G�>BKN`vG�T@G�KN>H<?] 8BVFK\8çA�8ÖA[>vA[`v:_<?>B>@AeCZEeGR8@<M�<?`àC�8XV2G�VZKNAeT5<?]RK�>H:ZVLG�TBG�Ae]á>@kLM�VRK�`ÖKN]L]2G�Tè8BVZK\8Þ8BV2G�T@G�A[>5]2<j:FKfTH8XAe]Lr � nsc�]LGs<UQ�8BV2GKNA[`�>�<UQÞKN]b8@Ga]L]ZK^Ga]2r?A[]2G�G�TXA[]2r�Ae>08@<cY2Ga>@Aer?]¬KN]b8@G�]Z]ZKN>�hsVLA[M�VÅ8@T¨KN]L>@`�AD8	`v<?>!8�<UQq8BV2GaAeTT¨KNYLA�K\8BAe<?]cA[]�Kv:FKfT@8BA[M�kZE[KfTsYLAeT@GaMO8XAD<?]�ntFèPcK�T@GaM�Ae:LTB<�M�AD8 PcKfT@r?kL`vGa]b8�}=>@kLM�VæKN]�KN]b8@Ga]L]ZK2}hiVLG�]�kL>HGaY�KN>sKvT@GaM�G�ADI?G�T�}LA[>;:LT@G�QSG�T@Ga]?8XA[KNE[EDPR>@G�]Z>@AD8BADI?G	8B<ÖTXKNYLA�K\8BAe<?]�A[]LM�A[Y2G�]b8;QgT@<?` 8BV2G>XKN`vG�YLAeT@GaM�8BAe<?]on
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¡�V2G B ã ï å @ øûã q ã¶øvu <UTwA?ð ã òR<UQqKN]�KN]b8@Ga]L]ZKRA[>sYLG�tF]LG�Y½KN>s8BVLGàTXK\8BAe<á<UQ�8BVLG ÷ ðyx ãS÷ ñ ÷IfKNE[k2Gv<UQ58BV2G�:=<Ìh-G�TWTXKNYZA[K\8BG�YÅ:=G�T�kL]LAD8W>@<?EeA[Y¬KN]Lr?EDGU}�8@<�8XV2GçKaI?G�TXKfrUGd:=<Ìh-G�TWTXKNYLA�K\8@GaY:=G�TikL]LAD8�>H<?E[A[Y^KN]Lr?EDG ú z � � º/. � º60 �K{ N}|. � ®?¯ ¼ ��� n ª Ù �¡�V�kL>�}28BVLGWYLAeTBG�M�8BADI'AD8ÄPá`vG�KN>@k2TBG�>�VL<Ìh `jkLM�V�`v<UT@G	A[]b8@Ga]L>HGaEDPç8BV2G�KN]b8@G�]Z]ZKdTXKNYLA�K\8@Ga>�A[]AD8B>;:LT@G�QSG�T@TBG�YcYZADTBG�M�8BAe<?]R8BVZKN]æKd`�P�8BVLA[MaKNE`W@A[>H<N8BT@<U:ZA[M�T¨KNYLA�K\8@<UTUYjh-<?kLE[Y^hiV2Ga]cQgG�Y�hiAD8BV8BVLGc>BKN`vGR8@<N8XKNEÞ:=<Ìh-G�TanÒùF<UTdKÅ��G�TH8@�aA�KN]ÏYLAe:=<?EeGR8BV2G�rbKNA[] A[> «l�Nª n¹ùF<UTvKæVFKNEDQ Â{h�K�I?GKN]b8@Ga]L]ZKc8BV2GÖrbKNA[]¬A[>ç� ¼ ë ® nç¡�<æKNM�VLAeG�I?GçKÆYLAeT@GaMO8XA�I2AD8 PæhiVZAeM�V¿A[>�>@Aer?]LADtFMaKN]?8BEDPÅrUT@G�K\8@G�T8BVFKN]�kL]ZA�8ÄP?}F8BV2GjKN]b8@Ga]L]ZKÖ>BAe��G�]2G�G�YZ>s8@<çC=Gà`ßkZM�VÆE�KfT@rUG�T�8BVFKN]c8BVLG�h�K�I?G�EeGa]2rN8BVon�¡�VLA[>A[>�kL>BkZKNE[EDP^KNM�VLAeG�I?G�YckZ>@A[]2rÖKd:ZVZKN>@G�Y�KfT@TXK�Pá<UQ�VFKNEDQ Â{h�K�I?G�<UT;Q¶kLE[E�Â{h�K�I?G	KN]?8@Ga]L]ZKN>�np0]b8@G�]Z]ZKN>�MaKN]ÅC=G�kL>HGaYÅ8B<�T@GaM�GaADI?GN}/KN>0h-GaEeE+KN>0Ga`�AD8�}�G�EeGaMO8@TB<?`ÖKfr?]2G�8BA[MßT¨KNYLA�K\8BAe<?]on¡�VLGáA[]LM�<?`�Ae]Lrch�KaI?GçA[]LYLkZM�Ga>ßKcI?<?E�8¨KfrUGçA[]¬8XV2GRKN]b8@Ga]L]ZK�hiVLA[M�V¹MaKN]¹C_GRY2G�8@G�M�8@GaYÏA[]KN]�G�EeGaMO8BTBA[M�KNE/M�AeTBM�kLAD8sM�<?]L]2GaMO8@GaY�8@<ç8BV2GjKN]b8@Ga]L]ZK2ns7 ]�Q¶KNM�8�}_8XVLA[>i:ZT@<'M�Ga>@>�A[>sG���kLADIfKNEeG�]b88@<�8BV2GRGa`�Ae>B>@Ae<?]$<UQ�G�EeGaMO8@TB<?`ÖKfr?]2G�8BA[Mvh�K�I?G�>�ClP¬8XV2GRKN]b8@Ga]L]ZK�I2ADG�h-G�YÒA[]¿T@G�I?G�TX>HGUnc7Ä]8BVLG^8BV2G�<UTHPÏ<UQsG�EeGaMO8BTBA[M�KNEÞM�ADTXM�kZA�8X>�}ÞKæT@GaM�GaADI'A[]2r¿KN]?8@Ga]L]ZK¬A[>ßTBG�:LTBG�>@G�]b8@GaY KN>dKN] GUn `cn QM�<?]L]2GaMO8BG�Y¿A[]½>HG�TBAeGa>0hiAD8BV¿K^T@Ga>@A[>!8B<UT�nj¡�V2GvGNn¥`cn QÄne}�~ � M�<?> ��� }�T@G�:LT@Ga>HGa]?8X>	8XV2GvI?<?ED8XKfrUGA[]LYLkZM�GaYÎA[] 8BV2G½KN]b8@Ga]L]ZK¹ClP 8XV2GÅAe]ZM�<?`�A[]2r$h�K�I?GNn ¡�V2GæT@Ga>@A[>!8B<UT�} QSR NPT }-TBG�:ZT@Ga>HGa]?8B>8BVLGW:=<ÀhÞG�T;TBGOÂ9T¨KNYLA�K\8@G�YcCbP^8BV2GàKN]b8@Ga]L]ZK � VLG�TBGN}F8BVLGWTBGaKNE�T@Ga>@A[>H8XKN]LM�GW<UQ�8BV2GàKN]b8@G�]Z]ZK�A[>]2G�r?EeG�M�8@GaY � n�~/G�8ßkL>�T@G�:LTBG�>@G�]b8à8BV2G^Y2G�8@GaMO8@<UTdM�AeTXM�kLAD8jKN>àK�>@A[]2r?EeGÖEe<bKNY¿T@Ga>@A[>!8B<UT Q�� # NUTM�<?]L]2GaMO8BG�YæA[]c>HG�TBAeGa>�hsA�8XVc8BVLGßKN]?8@Ga]L]ZK2n�¡�V2Gà��k2G�>H8BAe<?]ÆA[> ú V2<Àh MaKN]�h-G�M�V2<l<?>@G Q � # NUT>@<á8XVZK\8�8BV2Gv`ÖK\J2Ae`jkL` :=<ÀhÞG�T�A[>�G�Jl8@T¨KNMO8BG�Y¬QST@<?` 8BV2Gjh�KaI?GjKN]LYÅ8@TXKN]L>B`�AD8H8@GaYæ8@<^8BV2GEe<bKNY^T@Ga>@A[>H8@<UTr�Æp0M�M�<UTXYLA[]2rd8@<�c�VZ`c¤ >iE[K�h ú~ � M�<?> ���è��� � M�<?> ����� QSR NUT � Q � # NUT ��� ��� n ª � �hiVLG�TBG �v��� � M�<?> ��� A[>-8BVLG�M�k2TBT@Ga]?8iA[]LYZkLM�GaYÆA[]^8XV2G�M�AeTBM�kLAD8�n¡�V2G�:=<Ìh-G�TiA[]2:Zk'8i8@<v8BV2G�M�AeTBM�kLAD8;Ae>
. y�� � G ~ � H � ~ ��ªL� Q R NUT � Q�� # NUT � ¼ ��� n « � �

¡�VLG�:=<Ìh-G�T�8@T¨KN]L>HQgG�TBT@GaY�8@<v8BVLG�Ee<bKNY�A[>
.�� # NPT � G �'� Q�� # NUT�H � Qw� # NPT ~ ��ªL� QSR NUT � Q � # NUT � � ¼ ��� n « � �
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¡�VLG�:=<Ìh-G�T;T@G�Â9TXKNYZA[K\8BG�Y�ClPR8BV2GàKN]?8BG�]L]FK�A[>
.�R NPT � G �'� QSR NPT H � QSR NUT ~ ��ªL� Q R NUT � Q�� # NPT � � ¼ ��� n «bªU�

Ë�<N8@Gj8BVZK\8 . y�� � .�� # NPT � . R NUT n�¡�V2G�`ÖK\J2Ae`jkL` :_<ÀhÞG�T�8BTXKN]L>@QSG�T�8@<^8BVLGvEe<bKNYæ<'M�M�k2TX>hiVLG�] � .�� # NUT� Q � # NPT � ~ ��ª + Qw� # NPT � Q R NPT� QSR NPT � Q � # NUT � » - � � ¼ ��� n «U«b�¡�V�kL>�}L8XV2G�`ÖK\J'A[`ßkZ` 8@T¨KN]L>HQgG�TiTXK\8@G�M�<UT@T@Ga>H:=<?]LYZ>�8@<Q�� # NUT � Q R L % ¼ ��� n « ® �7Ä]�<N8BV2G�T�h-<UTBYZ>�}'8XV2G�T@Ga>@A[>!8XKN]ZM�G�<UQ�8BV2G�Ee<bKNY�M�AeTBM�kLAD8;`ßkZ>!8;`ÖK\8BM�V^8XV2G�T¨KNYLA�K\8BAe<?]RT@Ga>@A[>)Â8XKN]ZM�GW<UQ�8BVLG�KN]b8@Ga]L]ZK2n5ùZ<UT;8BVLA[>�<U:28XAe`jkL` M�KN>@GN}
. � # NUT � .�R NUT � ~ ��Ù Q R NPT � . y��ª ¼ ��� n «b�U�

§b<Z}oG�I?G�]½A[]�8BVLGj<U:28XAe`jkL` M�KN>@Gj<?]2GRó'ðUö õi<UQ+8BV2Gv:=<Ìh-G�T�KfCF>H<UT@C=GaYÅClP�8BVLGvKN]b8@Ga]L]ZK^A[>A[`�`vGaYLA�K\8@G�EDPàTBGOÂ9T¨KNYLA�K\8@G�Y�n¢7 Q Q�� # NUT��� Q R L % 8BV2Ga]ç`v<UTBG�8BVZKN]Ö<?]2GiVZKNEeQu<UQ=8BVLG�KfCZ>@<UT@C=GaY:=<Ìh-G�T5A[>+T@G�Â9TXKNYLA�K\8@GaYon��èEeGaKfTXEDPU}lKN]ÖKN]?8@Ga]L]ZK�hsVLA[M�V�Ae>qT@GaM�GaADI'A[]2r�G�EeGaMO8@TB<?`ÖKfr?]2G�8BA[M�TXKNYZAÕÂK\8BAe<?]áAe>-KNE[>H<àGa`�AD8H8BA[]2rßAD8�n+¡;VLA[>ÞA[>ÞV2<Ìh¾8BV2G\FtF�� MaK\8BM�VR:_G�<U:ZEeG�hiV2<dY2<j]L<N8-:_KaP�8BV2GaAeT8@GaEeG�I2A[>@Ae<?]^E[AeM�Ga]L>HG�QSG�GWA[]�©q]2r?E�KN]LY�nq¡�V2G�PcVZKaI?G	IfKN]L>;hiVLA[M�V�MaKN]cY2G�8@G�M�8s8BV2G�TXKNYLA�K\8BAe<?]Ga`�AD8H8@GaY�ClP�KÖ¡t� KfG�TBA�KNE�hiVLA[E[>!80AD8�A[>�A[]�kL>@G � 8BVLG�PæM�KN]�G�I?Ga]�8@GaEeE�hiVLA[M�V�M�VFKN]L]2GaE�P?<?kKfTBG�h�K\8BM�VLA[]2r6� � nùF<UT;Kà��G�TH8@�aA�KN]RYZAD:=<?EeG	KN]b8@G�]Z]ZKdAe]b8@G�TXKNM�8BA[]2rjhiAD8BV�KN]�Ae]ZM�<?`�A[]2r�h�KaI?G�hsV2<?>HG�G�EeGaM�Â8@TXA[M0tZGaE[YcVZKN>iKN]�KN`v:ZE[A�8XkLY2G;� � h-G�G�J�:=GaMO8~ �s� � � º �Nª ¼ ��� n « ë ���G�T@GU}FhÞG�VZK�I?G�kL>HGaY�8BV2GàQûKNMO8i8BVZK\8�8BV2G�h�KaI?GaEeG�]2rN8XVÆ<UQ�8BV2GàT¨KNYLA�K\8BAe<?]cA[>i`jkLM�V�Ee<?]2rUG�T8BVFKN]�8BV2G�EeG�]LrN8BVÖ<UQu8XV2G�KN]b8@Ga]L]ZK2}LKN]ZYv8BVZK\8è8BV2G�T@GaEeG�IfKN]b85GUn `cn QÄnbY2G�I?G�Ee<U:Z>5C_G�8ÄhÞG�G�]ç8BV2G8ÄhÞ<dGa]LYL>iKN]ZYR8BV2G�M�Ga]?8BT@G	<UQ/8XV2G�KN]b8@Ga]L]ZK2n�e¿G	VFKaI?G�KNE[>H<�KN>@>BkL`vGaYR8BVZK\8�8BVLG�KN]b8@Ga]L]ZKA[>è:LT@<U:=G�TBEDPçKNEeAer?]2GaY � ã9äSå�ä }l8BV2G�T¨KNYLA�K\8BAe<?]ÖA[>èA[]LM�A[Y2G�]b8è:=G�T@:=Ga]LYLA[M�kZE[KfT-8B<à8BV2G	K\J2A[>5<UQ�8BV2GKN]b8@Ga]L]ZK � nè¡�V2G�[�<ÀP']b8BA[]2r�aFk2J^<UQ�8BV2G�A[]LM�<?`�A[]2rjh�KaI?G�A[>G�� y�� H � V ��  � ��ª � ��� n « ý �
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ÌfífÌ



Pi�¨��Z_SULYGIH\JaÝ
¶ º µ ì ç�éº Ü µ » ð µ ì ç�é ¯ ¬À¿¨oÔñfZ�²
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�¨²mo ÿ H�t�ZkQMSULO^a�KhOZkQi£�SUT&P � ç�� ù`ú µ ¬	�¨²/ZkQMPl}�PRhOh°wÁPRT�ZixIPiN]LYH¥SUT&PhOLOWXLyS õ � õ�� ½ £ô}/T&PRQMP~Z[JrSUT&Pvì ç�� ù�ú µ ¬	�5²�ZkQUP�w�Z[N\hys¥wÁPiTKZixIPiNpo"q�T\PvZ[J�s&W�t&SMG[SULO^�Pa�:t�Z[H5äJULyGIHKJl¬�í5oâá�Ó�²¤QMPiWjZ[LOH8xkZ[hOLYNd}rT&PRH ð � ò Ï ¸ Õ Ì5oÿ SzLOJî^�GIH�xIPiH\LYPRH�SîSMG|N&Paª�H&P�SbT&Pr� ��
\���
���m�f���1���m�a�R���m�5���a�����_����� ç ¬�Úf²îZ[H\N�� ç ¬�ÚI²m£[}/T\PaQUP� ç ¬	�¨² » ���Ì�� � ù�ú µ � ç�� ù�ú µ ¬	�¨²m¯ ¬À¿¨o ¸f¸ Z�²� ç ¬	�¨² » � �Ì�� � ù�ú µ ì ç�� ù`ú µ ¬
�¨² à ¬À¿¨o ¸f¸ wÁ²
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ÿ S/LOJ�Z[hOJ`GX^aGIHIxIPiH\LYPRH�S�SMGjN\P�ª�H\PlSUT&P�J`tKT\PaQbLY^iZ[h°Î|Z[H&�fPRh.e®�KH\^�SbLyGIHKJ!�" ù è µ$#ç ¬	�¨² » � ç ¬	�¨²&%·L'� ç ¬	�¨² à ¬À¿¨o ¸ Ìf²Â�GfQjQMP~Z[h(�K£ ! " µ)#ç ¬
�¨²VLOJ�SUT&P]^aGIW�tKhYP���^�GIH+*M�&c�Z_SMP�Gfe ! " ù #ç ¬	�¨²mo ÿ SjSU�\QUH\J8GI�:SjSUT�Z_S×SUT&PJMtKT&PRQULO^RZ[h ¢ PiJMJ`Pih.e®�\H\^�SULYGIH\Jr^RZ[H�wuP*Pa�5t\QUPRJUJ`PiN�LOHdSUT\Pl^RhYGIJ`PiN¡e�GfQbW
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�¨² » ¶�¬(¶0�¨² ç , ¸� ËË � . ç � ^�GIJ��� � à ¬À¿¨o ¸ ÓkwÁ²ÿ H¡SUT&P�hOLOWXLyS¤Gfe�JUWjZ[hOh.ZkQMcI�KW�PRH�S� ç ¬	�¨² � � ç¬�Ì ò Ï ¸ ²�1�132 ¸ Ï54 ¬	� µ ²76z¯ ¬À¿¨o ¸ á�Z�²� ç ¬	�¨² � ¶ ¬�Ì ò ¶ ¸ ²8191� ç�� ù 2 ¸ Ï:4 ¬	� µ ² 6 ¯ ¬À¿¨o ¸ áfwÁ²}/T\PaQUP¦¬ÀÌ ò Ï ¸ ²8191 » ¬�Ì ò Ï ¸ ²�¬�Ì ò ¶ ¸ ²�¬ÀÌ ò ¶�Ó�²<;';=;�í>;nÓ?; ¸ o ÿ HãSUT&PEhOLYWXLySDGfeKhnZkQMcfP�ZkQMcI�\W�PiH�S� ç ¬	�¨² � JULYHD¬	�¦¶ ò � Õ Ìf²� ¯ ¬À¿¨o ¸ íkZ�²� ç ¬	�¨² � ¶ ^�GIJï¬	�¦¶ ò � Õ Ìf²� ¯ ¬À¿¨o ¸ íïwÁ²Z[H\N !�" ù #ç � ¬(¶/LÍ² ç�� ù P ÈA@� à ¬À¿¨o ¸ ñ�²
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T�JbZ_SULOJ�ªKPiJ�¬®JMPaP ü �Áo�¬�Ì5o ¸ ½ þ�²\²¬ ´ µ Ï?Ð µ ²�D É ¬®­°¯M­ F ² » ¶(H\¬®­�¶@­ F ² à ¬À¿¨o ¸ ¿[²q�T\PÙJ`GIhO�:SULYGIHýGfe¦SUT\LOJ8PR�5�KZ_SULYGIHp£/JM�&w�*`Pi^�S8SMG SUT&PJIp�_�v�8���	�a�R��KL�U�MK_�À�k�����k� �b�k�>K_�Ä�����_�u£}/TKLY^
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Ìfíïá
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N¨�\wKJ�SULySU�&SULYGIH�GfeîSbT\LOJ�Pa�5t\QUPRJUJMLYGIH�LOH�SMG ü �uo�¬À¿¨o ¸ ¿[²+s&LYPRhON\JÞ Ë µË Ú µ Ï ÌÚ ËË Ú ÏýÐ&µ ¶ ò ¬ ò Ï ¸ ²Ú µ ß a ç » ¶ H\¬�Ú|¶ØÚ F ²Ú µ à ¬À¿¨o�ÌkÓ�²
q�T\P§Zkt\t\QMGftKQULnZ_SMP"wÁGI�\H\NKZkQMs8^aGIH\N\LySULYGIH\JEZkQMPrSUTKZ_S a ç LOJ+ª�H\LySMP§Z_S¤SUT&P|GfQbLycILOH×Z[HKN8^aGfQMQUP�äJMtuGIHKN\J1SMG¡Z[H��_�&�cbI�_���db*}�ZixIP�Z_S|LOH:ª�H\LyS(s·¬$�7e��WeY£ agf P ÈhP�i LOH�SUT&PvhOLOWXLyS�Ú � j ²mo"q�T&PJMGIhY�&SULYGIH³GfeDSUT&PãZkwÁG�xIP*PR�5�KZ_SULYGIH³}rT\LO^
T�JUZ_SULOJ`ªKPRJ�SUT&PiJ`P�wÁGI�\H\N�ZkQ`s�^�GIHKN\LySULYGIH\J�LOJ

a ç ¬®Ú_¯`Ú F ² » � � ç ¬ Ð Úlk�² !>" ù #ç ¬ Ð Únm3²m¯ ¬À¿¨o�Ìïá5²}/T\PaQUPdÚ k Z[HKN�Ú m ZkQMP8SUT&P³cfQMP~Z_SMPRQ�Z[HKN�SUT&P¡hYPiJMJ`PRQ�Gfe�Ú�Z[H\N·Ú F £3QMPiJ`tÁPi^�SbL{xIPihysfoØq�T&P^aGfQMQUPR^�S/N\LOJM^aGIH�SULOH¨�\LyS(sdLOH�JUhyGftÁP�Z_S�Ú » ÚSF LOJ�Z[JUJM�&QUPRN�LYe � » L Ð £\JMLOH\^aP
Ë !�" ù #ç ¬	�¨²Ë � � ç ¬	�¨²�¶ ! " ù #ç ¬	�¨² Ë � ç ¬	�¨²Ë � » L� µ à ¬À¿¨o�Ìfíf²
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q�T5�\JR£\SbT&PlP��:t�Z[H\JULyGIH�GfeDSUT&P`B"QMPRPRH?�âJ�e®�\H\^�SULYGIH¥LOJ
P ÈhP�RUTkÆ>TWV
Rá � õ ­�¶@­ F õ » L Ð Åæ ç�Y_Z � ç ¬ Ð Ú k ² ! " ù #ç ¬ Ð Ú m ² ç

æé(Y Æ ç ì [ç�é ¬�Û F ¯bÜ F ²5ì ç�é ¬ÄÛ:¯UÜg² à ¬À¿¨o�Ìkñ�²
q�TKLYJgLOJgZ§t�ZkQ`SULO^R�\hnZkQUhys��\JMPaeÄ�\h&QMPiJM�Kh{Si£¨Z[J�}�P/JUTKZ[hOh&N\LOJM^aG�xIPRQR£IJULOH\^�P/L{SgP~Z[JMLOhysvZ[hOhyGï}/J��\J�SMGPa�5tKQMPiJMJ/SUT&PãcfPiH&PRQbZ[hDJMGIhY�&SULYGIH¥GfezSUT&P�LOH\T\GIW�GfcfPRH&PRGI�\J�}EZ~xIP�PR�5�KZ_SULYGIH�Z[J"ZXW��\hySULYtÁGIhYPPa�5tuZ[H\JMLYGIHpoÿ SrLOJ�}�PRhOh.�5H&Gï}/H�LOH��5�KZ[H�SU�\W W�Pi^
TKZ[H\LO^RJESUTKZ_S ü �Áoî¬ ¿¨oóñkwÁ²E^RZ[H�wuP*}�QbLyS`SMPiH¥LOH³SUT&Pe®GfQUW o µ ì ç�é »÷ò ¬ ò Ï ¸ ²:ì ç�é à ¬À¿¨o�ÌI¿[²q�T\P*N\L�p<PRQMPiHISbLOZ[h.GftÁPaQmZ_SMGfQ o µ LOJEcILyxIPiH³w�so µ » o µq Ï o µr Ï o µ@ ¯ ¬À¿¨o�Ìkû�²}/T\PaQUP s » ¶�Li­�t ´ ¬À¿¨o�Ìkþ�²LOJ ¸ ÕMu! SULOW�PRJ�SUT&PlGfQMw�L{SmZ[h.Z[H&cI�\hnZkQ�W�GIW�PiH�SU�\W GftÁPaQmZ_SMGfQ�Gfeî}EZ~xIP¦W�Pi^
TKZ[H\LO^aJRoq�T&P�^aGIW�tÁGIH&PRH�SUJ/Gfe s ^iZ[H¡wÁPl^aGIH�xIPRH\LYPiHISbh{sd}�QbL{SMSMPRH¥LYH¡SUT&P�^�GIW�wKLOHKZ_SULYGIH\Jo � » o q Ï L o r » P ÈQv , ºº Û Ï L.^aG[SuÛ ºº Ü . ¯ ¬À¿¨oÔÓ ½ Z�²o Æ » o q ¶ L o r » P Æ<ÈAv , ¶ ºº Û Ï L°^�G[SuÛ ºº Ü�. ¯ ¬À¿¨oÔÓ ½ wÁ²o @ » ¶/L ºº Ü à ¬ ¿¨oóÓ ½ ^�²Ö@P/H&G[SUP�SUT�Z_S s GftuPRQbZ_SUPRJ+GIH\hysvGIHjZ[H&cI�\hnZkQ3xkZkQbLnZkwKhYPRJ+Z[HKNXLYJ+LYHKN&PatÁPiH\N&PiHIS¤Gfe<Ú5o�Â�QMGIWSUT\PlN\P�ª�HKL{SbLyGIH�¬À¿¨o�Ìkþ�²�L{SrLYJ�P�x&LON&PRH�S�SUT�Z_S­-; s »Ò½ ¬À¿¨oÔÓ ¸ ²T&GIhON\J/Z[J/Z[H¡GftÁPRQbZ_SMGfQrPR�5�KZ_SULYGIHpo ÿ S1LYJ�PiZ[JULYhys8N\PRW�GIH\J`SMQbZ_SUPRN�e�QUGIW ü �5Jao�¬À¿¨oÔÓ ½ ²BSbTKZ_So µ » ¶ ¸JULYH/Û ºº Û JMLOH�Û ºº Û ¶ ¸JMLOH µ Û º µº Ü µpà ¬À¿¨oÔÓ�Ìf²
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q�T&Ple®GIhYhYGï}/LOH&c�QUPRJU�\hySUJ/ZkQUP|}�PRhOh.�5H&Gï}/H�LOH��5�KZ[H�SU�\W W�Pi^
TKZ[H\LO^RJaÝo � ì ç�é » w ¬ ò ¶ ð ²�¬ ò Ï ð Ï ¸ ²:ì çOèêé(� ù ¯ ¬À¿¨oÔÓfÓfZ�²o Æ ì ç�é » w ¬ ò Ï ð ²�¬ ò ¶ ð Ï ¸ ²:ì çOèêé Æ ù ¯ ¬À¿¨oÔÓfÓkwÁ²o @ ì ç�é » ð ì ç�é à ¬ ¿¨oóÓfÓ[^�²ÿ H¥Z[N\N\LySULYGIHp£ o µ s » s o µ ¯ ¬À¿¨oÔÓká�Z�²s t s » L s ¯ ¬À¿¨oÔÓkáfwÁ²oyx ´ µ » ´ µ ozx ¯ ¬ ¿¨oóÓkáI^�²}/T\PaQUP ´ µ » ¸Ú µ ºº Ú Ú µ ºº Ú ¶
o µÚ µ à ¬À¿¨oÔÓ�íf²
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©"hySMPRQUHKZ_SbL{xIPihysf£ � ^iZ[H�wÁP*PRhOLOWXLOHKZ_SMPiNdSMGXcILyxIP
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T¥F¤ZkQMSMPRJULnZ[Hd^aGIW�tÁGIH&PiHISEGfe � Z[H\Ng~ JUZ_SbLYJ`ªKPiJ¤SUT&P§Î1PihOWXT&GIhySMÃ}�ZixIP�Pi�5�KZ_SULYGIH�¬À¿¨oÔÓ�²mo3Î1PRHK^�Pf£�SUT&PiJ`P1^�GIW�tÁGIH&PiHISbJB^iZ[H�wÁP�}�QbLyS`SMPiHjLOH�Z¦cfPiH&PRQbZ[h\Pa�:t�Z[H5äJULyGIH³GfeîSUT&Ple�GfQbW
«|¬®­ô² » æ çOèêé � � " ù #ç�é !�" ù #ç ¬ Ð ÚI² Ï � " µ$#ç�é !�" µ)#ç ¬ Ð Úf²7�gì ç�é ¬ÄÛ:¯bÜ3²
¯ ¬À¿¨oâá ¸ ²
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­-;�~ "�� #ç�é » ½ ¯ ¬À¿¨oâáfáfwÁ²
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}/T\PaQUP a ç ¬ Ð ÚI² » � " ù #ç !�" ù #ç ¬ Ð ÚI² Ï � " µ$#ç !�" µ)#ç ¬ Ð Úf² à ¬À¿¨oâá5íf²q�T\PdtKQMPiJ`PiH\^�P³GfeESbT&P³eÄZ[^�SMGfQ ò ¬ ò Ï ¸ ² Õ Ð LOJ�e�GfQvhOZ_SUPaQV^�GIH�xIPRHKLyPiH\^aP[o ü �5�KZ_SULYGIH¾¬À¿¨oâá ½ ²s&LYPRhON\J Ð ­�; ¹�� » ¶/Li­-;$¬ ´ t�~�² » ¶�L¨¬®­�t ´ ²+;�~ » s ;�~�¯ ¬À¿¨oâá�ñ�²}/T\PaQUP s LOJBcILyxIPiHdw�s ü �uoD¬À¿¨o�Ìkþ�²mo�Ö÷L{SbTd­y; � cIL{xIPiHdw�s ü �uoD¬À¿¨oâáfá�Z�²m£:SUT\P¦PihYPR^�SMQULO^rªKPihONZ[JUJ`G:^aLnZ_SMPiN³}/LySUT¥Z�WjZkcIH\P�SULO^¦W��\hySULYtÁGIhYP¦W��KJ�S/JbZ_SULOJ`eÍss ;�~ "�� #ç�é ¬�Ú_¯bÛ5¯bÜg² »÷ò ¬ ò Ï ¸ ² a ç ¬ Ð Úf²:ì ç�é ¬ÄÛ:¯bÜ3² ¬À¿¨oâá:¿[²
Z[H\N ­C;	~ "�� #ç�é » ½ o ^ G[SMP�SbTKZ_SlSUT&PjGftÁPRQbZ_SMGfQ s Z[^�SUJlGIH\hys]GIH�SUT&P8Z[H&cI�KhOZkQ¦xkZkQbLOZkw�hyPiJ¬ÄÛ:¯bÜ3²
oBq�T\LOJ�W�P~Z[H\J�SbTKZ_S�SUT\P*QmZ[N\LnZ[h.N\PatÁPiH\N&PiH\^�P�Gfey~ "�� #ç�é W��\J`S�wÁP�cILyxIPRH³w¨s a ç ¬ Ð Úf²mo^ G[SMPdZ[hYJMGK£îe®QMGIW ü �¨JRoE¬ ¿¨oóÓfÓ�²m£�SUT�Z_SãSUT&P8GftuPRQbZ_SUGfQ s Z[^�SULOH&c�GIH�ì ç�é SMQmZ[H\J`e®GfQUWXJ*SUT&Pð xkZ[hO�&PVwK�:SlN&G¨PiJ§H\G[S*^
TKZ[H&cfPvSUT&P ò xkZ[hO�&P[o ÿ S¦LOJ"P~Z[JMLOhys�JMPaPiHÙe®QMGIW ü �¨JRo+¬À¿¨o�ÌI¿[²"Z[H\N¬À¿¨oÔÓ ¸ ²+SUT�Z_S�SUT&P�JMGIhY�&SULYGIHdSMG ü �5Jao�¬À¿¨oâáfáfwÁ²EZ[H\N�¬À¿¨o á:¿[²E^RZ[H�wuP*}�QbLyS`SMPiH�LOH³SUT&Ple�GfQbW~ "�� #ç�é »�a ç ¬ Ð Úf² s ì ç�é ¬ÄÛ:¯bÜ3² à ¬À¿¨oâá�û�²
q�T5�\JR£7SbT&P�Z[H&cI�\hnZkQXN&PRtÁPRH\N\PRH\^aP�Gfe�~ "�� #ç�é ^�GIH\JULOJ�SUJ�Gfe1J`GIW�P�hOLOH&P~ZkQV^aGIWãwKLOHKZ_SbLyGIH Gfeì çOèêé Æ ù £�ì ç�é £uZ[H\N¥ì çOèêé(� ù o ü �5�KZ_SULYGIH@¬À¿¨oâá�û�²m£KSMGfcfPaSUT&PRQ�}/LySUT

¹=� "�� #ç�é » ¶ LÐ ´ tg~ "�� #ç�é ¯ ¬À¿¨oâá�þ�²
JMtuPi^RL{ª�PRJ/SUT&P�PRhYPi^�SMQUGIWjZkcIH&PaSULO^|ªKPihON\JrGfe3Z��j�Wb_�p�������/Wv�\hySULYtÁGIhyP¦GfezGfQbN&PRQv¬ ò ¯ ð ²mo ^ G[SUPe®QMGIW ü �Áor¬À¿¨oÔÓ ¸ ²�SUTKZ_SXSUT\P¥PihyPi^�SMQULO^dªKPihON cILyxIPiH w¨s ü �Áor¬À¿¨oâá�û�²vLOJãSMQmZ[H\J�xIPRQUJMP�SMGØSUT&PQmZ[N\LO�\JrxIPR^�SMGfQio|q�T5�\Ja£°WjZkcIH&PaSULO^ãWv�\hySULYtuGIhYP*ªKPihON\J§ZkQMPvJ`GIW�PaSULOW�PRJrSMPRQUW�PiN·�
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ÿ S�e�GIhOhYG�}rJ¤SUTKZ_S�SbT&P*ªKPRhON\J�GfezZ[H¡PihYPR^�SMQULO^¦W��\hySULYtÁGIhYP¦ZkQMP*cILyxIPRH³w¨s
¹=� "�� #ç�é » ë ç ¬ Ð ÚI² s ì ç�é ¬ÄÛ:¯UÜg²m¯ ¬À¿¨o�í ¸ Z�²~ "�� #ç�é » LÐ ´ t ¹=� "�� #ç�é à ¬À¿¨o�í ¸ wÁ²q�T\P¦QmZ[N\LnZ[h<e®�KH\^�SbLyGIH ë ç ¬ Ð ÚI²�LOJEcILyxIPRH³w¨s�Z[H�Pa�5t\QUPRJUJMLYGIH�hOLY�fPX¬À¿¨oâá5íf²moq�T&PrS(}¤GãJMP�SbJ+GfepWv�\hySULYtÁGIhyP�ªKPihYNKJ"¬À¿¨oâá�û�²m£.¬À¿¨oâá�þ�²m£:Z[H\N]¬ ¿¨o�í ¸ ²m£¨e®GfQUW Zl^�GIW�t�hyPaSMP1J`PaSGfeKxIPR^�SMGfQ3J`GIhO�:SULYGIH\JîSMG } Z_�5}¤PihOh
�óJDPi�¨��Z_SULYGIH\J3LYHãe�QMPRPEJ`t�Z[^aPfo�N¨LOH\^aP�SUT&P¤xIPi^�SUGfQ�JMtKT&PRQULO^RZ[hTKZkQbW�GIH\LO^ s ì ç�é tKhnZ~s:JãZ[H·LOW�tÁGfQ`SmZ[HISãQUGIhyPdLOH�W��\hySULYtÁGIhYPXªKPihYNKJa£3LyS�LOJã^�GIH�xIPiH\LYPRH�S�SMGLOH�SMQMG:N\�\^aP§SbT&P�H&GfQUWjZ[hOLYÃaPiN³e�GfQbW� ç�é ¬ÄÛ:¯bÜ3² » ¸w ò ¬ ò Ï ¸ ²

s ì ç�é ¬ÄÛ:¯UÜg² à ¬À¿¨o�ífÌf²
ÿ S�^RZ[H³wÁP*N&PRW�GIHKJ�SMQmZ_SMPRN�SUTKZ_SESUT\P§xIPi^�SUGfQ�J`tKT\PaQbLY^iZ[hpT�ZkQUW�GIH\LO^RJBtÁGIJUJ`PiJMJESbT&P¦GfQMSUT&GfcfGkäHKZ[hOLyS(s×t\QMGftÁPRQ`SULYPiJ � [ç V é V ; � ç�é Ë�� » H ç�ç V H éEé V ¯ ¬À¿¨o�íkÓfZ�²

� [ç V é V ;$¬®­Ot � ç�é ² Ë�� » ½ ¯ ¬À¿¨o�íkÓkwÁ²
e®GfQ/Z[hOh ò £ ò F�£ ð £uZ[H\N ð F�o¢ s?^aGIWãw�LYHKLYH\c�SUT\P�S(}�G@S$s:tÁPRJ×Gfe"ªKPihYNKJX}�P�^iZ[H�}�QbL{SUP�SUT&P�cfPiH&PRQbZ[h�JMGIhO�:SULYGIH?SMG} Z_�5}¤PihOh��âJ�Pi�¨��Z_SULYGIH\J�LOH¡e®QMPRP¦J`tuZ[^�P�LOHdSUT&Ple�GfQbW

¹�� » æ çOè é ÞX� � ¬ ò ¯ ð ² ë ç ¬ Ð Úf² � ç�é ¶ LÐ � � ¬ ò ¯ ð ² ´ t a ç ¬ Ð ÚI² � ç�é ß ¯
¬À¿¨o�íïá�Z�²~ » æ çOè é Þ LÐ � � ¬ ò ¯ ð ² ´ t ë ç ¬ Ð ÚI² � ç�é Ï � � ¬ ò ¯ ð ² a ç ¬ Ð ÚI² � ç�é ß ¯
¬À¿¨o�íïáfwÁ²
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ogq�T&P§^aG5P��×^RLYPRH�SUJ � � ¬ ò ¯ ð ²BZ[H\N � � ¬ ò ¯ ð ²m£�Z[JB}¤PihOh<Z[J+SbT&P|QMPihnZ_SULyxIPt\QUGftÁGfQ`SULYGIH\J�LOH÷¬À¿¨oâá5íf²m£�ZkQMP¡N&PaSMPRQUWXLOH&PiN?w�s�SUT\P¥J`GI�&Qb^�PiJXZ[H\N�SUT&P�wÁGI�\HKNKZkQ`s�^aGIH\N\L{äSULYGIH\JRoü �5�KZ_SULYGIH\J�¬À¿¨o�íïá5²+s:LYPihON
­�; ¹�� » ¸Ð æ çOèêé � � ¬ ò ¯ ð ² a ç ¬ Ð Úf² s � ç�é

» ¸Ð æ çOèêé � � ¬ ò ¯ ð ² a ç ¬ Ð Úf² w ò ¬ ò Ï ¸ ²5ì ç�é ¯ ¬À¿¨o�ífíf²
Z[H\N

­�;�~ » ¶�¸Ð æ çOèêé � � ¬ ò ¯ ð ² ë ç ¬ Ð Úf² s � ç�é
» ¶�¸Ð æ çOèêé � � ¬ ò ¯ ð ² ë ç ¬ Ð Úf² w ò ¬ ò Ï ¸ ²&ì ç�é ¯ ¬À¿¨o�íkñ�²

}/T\PaQUPV�\JMPXTKZ[J|wÁPRPRHØWjZ[N&PvGfe ü �¨JRog¬ ¿¨o�ÌI¿[²m£B¬ ¿¨o�Ìkþ�²m£DZ[HKN�¬À¿¨oÔÓ ¸ ²mo ÿ S¦e�GIhOhYG�}rJ/e®QMGIW SUT&P}�PRhOhp�5H&Gï}/H�GfQMSUT&GfcfGIHKZ[hOLyS(s×t\QMGftÁPRQ`S(s¡GfeDSUT&P�J`t�T&PaQbLO^RZ[h°TKZkQUW�GIHKLY^RJ�SUT�Z_S� � ¬ ò ¯ ð ² a ç ¬ Ð ÚI² » Ðw ò ¬ ò Ï ¸ ² ì [ç�é ­�; ¹�� Ë]� ¯ ¬À¿¨o�íI¿_Z�²� � ¬ ò ¯ ð ² ë ç ¬ Ð ÚI² » ¶ Ðw ò ¬ ò Ï ¸ ² ì [ç�é ­�;�~ Ë]� à ¬À¿¨o�íI¿�wÁ²
q�T5�\JR£î�:H&G�}rhyPiN&cfPXGfe�­�; � Z[H\N@­�;
~ Z_SlS(}¤G�N\L�p<PaQUPRH�S*QmZ[N\LOL3LYH@Z¡JMGI�&QU^aPje�QUPaPXQUPacILYGIHtÁPRQUWXLySUJ§Zd^aGIW�tKhYP�SMPVJ`tÁPi^aLyª�^iZ_SULYGIH]GfegSUT\P�ªKPihON\Ja£°LOH\^RhO�\N\LOH&c8SUT&PVQMPihOZ_SbL{xIP�t\QMGftÁGfQ`SbLyGIHKJGfe ! " ù #ç Z[H\N ! " µ)#ç LYH ë ç Z[H\N a ç o
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T Ð Ú�� ¸ o ÿ H�SbT\LOJQUPacILYGIH ë ç ¬ Ð ÚI² LOJDt\QUGftÁGfQ`SULYGIHKZ[h�SMG�� ç ¬ Ð ÚI²m£fcILyxIPiHlw�s*SUT&PEZ[J�s&W�t&SMG[SbLY^BPa�5t�Z[HKJMLYGIH¡¬À¿¨o ¸ áfwÁ²m£�\HKhyPiJMJ"LySUJ§^�G5P��×^RLYPRH�S1xkZ[H\LOJMT\PRJ|LON&PiH�SULO^RZ[hOhysfo ü �:^RhO�\N\LOH&c8SUT\LOJ1tÁGIJMJMLYwKLOhOLyS$sI£uSUT\PVhOLOWXLySULOH&cwÁPiTKZix&LYGI�&Q�GfeDSbT&P�WjZkcIH&P�SbLY^|ªKPihYN�e�GfQ/Z[H¡PihYPR^�SMQbLY^j¬ ò ¯ ð ²EW��\hySULYtÁGIhYP¦LOJ

¹=� "�� #ç�é � ¶ Ð ò
s ì ç�éÚ ç�� ù ¯ ¬À¿¨o�íkû�²
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q�T\P¦PihYPR^�SMQULO^§ªKPihYN�¬À¿¨o�í ¸ wô²¤LOJ ~ "9� #ç�é � ¶/L
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^ G[SMP�SbTKZ_SlSUT&P×WjZkcIH&PaSULO^vªKPihYN¼¬À¿¨o�íkû�²X¬®H&GfQUWjZ[hOLYÃRPRNÙ}/LySUT�QUPRJMtÁPR^�S�SMG ¹ Æ ù ²|LOJlJMWjZ[hOhYPaQSUT�Z[H�SUT&P�PihyPi^�SMQULO^³ªKPihON ¬À¿¨oÔñ ¸ ²vw¨sýZØeÄZ[^�SMGfQjGfe§GfQUN&PRQ Ð Ú:o÷q�T5�\Ja£�LYH?SbT&P]H&PiZkQ×ÃaGIH&P
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TlLYJDZkt\tKQMGft\QbLOZ_SUPgSMG1QbZ[N\LnZ_SULYGIHw¨s¥ZXhYG5^iZ[hOLyÃRPiN�J`GI�&Qb^�Pfo�Â�GfQ�SUTKLYJ1^iZ[J`Pf£�SUT&P�QmZ[N\LnZ[hpeÄ�\H\^�SULYGIH ë ç ¬ Ð Úf²�LYJ/t\QUGftuGfQMSULYGIHKZ[h.SMGSUT\PdJMtKT&PRQULO^RZ[h¤Î|Z[H&�fPih+eÄ�\H\^�SULYGIH !�" ù #ç ¬ Ð Úf²mo�ÂKQUGIW SUT&P¡Z[J�s&W�t&SMG[SULO^8e�GfQUW ¬À¿¨o ¸ ñ�²m£gLyS�LOJ^RhYPiZkQ�SUTKZ_S"LYH¡SUT&P�QbZ[NKLOZ_SbLyGIH�ÃaGIH&PlSbT&PãWjZkcIH&PaSULO^|ªKPihON�GfegZ[H�PihYPR^�SMQULO^×¬ ò ¯ ð ²�W��\hySULYtÁGIhYPcfG5PRJrZ[J ¹�� "9� #ç�é � ¬(¶�L�² ç�� ù P ÈhP�iÐ Ú s ì ç�é à ¬À¿¨oÔñká5²¦ JULYH\c ü �uoî¬À¿¨o�í ¸ wÁ²m£KSUT&PlPihyPi^�SMQULO^"ª�PRhON�^iZ[H¡wÁP*}�QULyS`SMPiH~ "9� #ç�é » ¬(¶/L�² çÐ µ Þ ´ , P ÈQP�iÚ . t s ì ç�é Ï P ÈQP�iÚ ´ t s ì ç�é ß à ¬À¿¨oÔñ�íf²

^ PRcIhYPR^�SULOH&cvSMPaQbWXJ�}rT\LO^
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¹=� ç » æ�ç � � ¬ ò ¯ ð ² � ç�é !�" ù #ç ¬ Ð ÚI²¨P Æ<È$É¨Ê ¯ ¬À¿¨oÔñfûfZ�²
~ ç » LÐ ´ t ¹�� ç à ¬À¿¨oÔñfûkwÁ²

Â�GfQ�TKZkQbW�GIH\LO^RZ[hOhysjxkZkQMs:LOH&cVªKPihON\JESUT\P¦SbLYW�PlZixIPRQbZkcfPiN³PRH\PaQUc[s¡N\PRH\JULyS$s¡LOJEcILyxIPRH¡w¨s
ø » ª Zá ¬	~J;�~«[ Ï ¹�� ; ¹=� [�² à ¬À¿¨oÔñfþ�²

ÿ H³SUT&P*QbZ[NKLOZ_SbLyGIHdÃRGIH&P¦SUT&P¦S$}�GVSMPaQbWXJ/ZkQUP§Pi�¨�KZ[h�o ÿ S�e®GIhYhYGï}/JBSUTKZ_S�SUT\P¦PiH&PRQMc[s¡N&PRHKJMLyS$s^aGIHISmZ[LYH\PRN�LOH�Z�JMtKT&PRQULO^RZ[h°JMT\PRhOh.wuPaS(}¤PRPRH�QbZ[NKLYLpÚVZ[H\N¥Ú Ï Ë ÚvLOJ
Ë­¬ » ª Z Ë ÚÌ Ð µ æé1è é V � [� ¬ ò ¯ ð F ² � � ¬ ò ¯ ð ² � [ç�é V ; � ç�é Ë]� ¯ ¬À¿¨oå¿ ½ ²
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}/TKLY^
T8LOJ+^RhyP~ZkQUhysXLOH\N&PRtuPiH\N&PiH�S�GfepSUT&P|QmZ[N\LO�\Jao�Â�GfQ�Z�cfPRH&PRQbZ[hÁJU�&tÁPaQUtuGIJULySULYGIH×Gfe.PRhYPi^�SMQbLO^Z[H\NdWjZkcIH&PaSULO^1W��\hySULYtÁGIhYPRJ7SUT&P|JM�KW G�xIPRQ ð wÁPR^aGIW�PRJEZ�JU�\W GïxIPaQ ò Z[H\N ð £KZ[H\N õ � � õ µwÁPi^�GIW�PiJ õ � � õ µ Ï õ � � õ µ ozq�T¨�\JR£�SUT&P�SUG[SbZ[h\PiH&PRQMc[sVLOHXZ¦J`tKT&PRQULO^iZ[h\JMT\PRhOhKLOH�SUT&PrQbZ[N\LnZ_SULYGIHÃRGIH&PlLYJ/Z[HÙ�����b��
&���b�����B�b�:� G�xIPRQ/Z[hOhpWv�\hySULYtuGIhYPiJaoq�T&P�SULOW�P�ZixIPRQbZkcfPiN�Z[H\cI�\hnZkQ1W�GIW�PiH�SU�\W N&PRHKJMLyS$s�Gfe3T�ZkQUW�GIH\LO^iZ[hYhys³xkZkQMs:LOH&c8PRhYPi^
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Â�GfQBZ*JM�&tÁPRQMtÁGIJMLySULYGIH×Gfe<PRhYPi^�SUQULO^�Wv�\hySULYtuGIhYPiJ�SUT&PrSMQbLyt�hyP/t\QMG:N\�\^�S¤^iZ[HXwÁP1P��:t�Z[H\N\PRNdZ[H\NSUT\P*PihYPR^�SMQbLY^|ªKPihYN�¬À¿¨oóñfûkwô²�JM�\wKJ�SULySU�&SMPRN.£�SMGXcILyxIP® » ª Z ¹Ì Ð ¯ P�± � [f¬ s ; � ²7² à ¬À¿¨oå¿_Ó�²
q�T5�\JR£ISbT&P1Z[H\cI�\hnZkQ7W�GIW�PRH�SU�\W LOHjZ§JMtKT&PRQULO^RZ[h�JMT&PihOhKhys&LYH\c¦wÁPaS$}�PaPiHXQmZ[N\LOL\Ú¦Z[H\N�Ú Ï Ë ÚLOHdSUT&PlQmZ[N\LnZ_SULYGIH³ÃaGIH&PlLOJ

Ë]´ » ª Z ¹ Ë ÚÌ Ð]µ ¯ P æé1èêé V � [� ¬ ò ¯ ð F ² � � ¬ ò ¯ ð ² ¬ s ; � ç�é V ² [ � ç�é Ë]� à ¬À¿¨oå¿�á5²
ÿ S�e�GIhOhYG�}rJ�e�QMGIW ü �5Jao�¬À¿¨o�ÌI¿[²�Z[H\N·¬À¿¨o�ífÌf²BSUTKZ_S

Ë]´Ë Ú » ª Z ¹Ì Ð µ ¯ P æé1è é V � [� ¬ ò ¯ ð F ² � � ¬ ò ¯ ð ² ì¢[ç�é V s ì ç�é Ë]� à ¬À¿¨oå¿[íf²
©"^R^�GfQbN\LOH&c|SUG ü �¨JRoÁ¬À¿¨oÔÓfÓ�²m£ISUT&P|F�ZkQ`SMPiJMLnZ[HX^aGIW�tuGIH\PRH�SUJgGfe Ë]´ Õ Ë Ú|^iZ[HVwuP�}�QULyS`SUPRHpÝË]¶ qË Ú » ª Z ¹á Ð]µ ¯ P æ é �7w ¬ ò ¶ ð ²�¬ ò Ï ð Ï ¸ ² � [� ¬ ò ¯ ð Ï ¸ ²

Ï w ¬ ò Ï ð ²�¬ ò ¶ ð Ï ¸ ² � [� ¬ ò ¯ ð ¶ ¸ ²7� � � ¬ ò ¯ ð ²m¯ ¬À¿¨oå¿_ñfZ�²Ë�¶ rË Ú » ª Z ¹á Ð µ ÿ W æ é �³w ¬ ò ¶ ð ²�¬ ò Ï ð Ï ¸ ² � [� ¬ ò ¯ ð Ï ¸ ²
¶ w ¬ ò Ï ð ²�¬ ò ¶ ð Ï ¸ ² � [� ¬ ò ¯ ð ¶ ¸ ² � � � ¬ ò ¯ ð ²m¯ ¬À¿¨oå¿_ñkwÁ²Ë]¶ @Ë Ú » ª Z ¹Ì Ð]µ æ é ð õ � � ¬ ò ¯ ð ² õ µ à ¬ ¿¨o�¿_ñ[^�²

q�T5�\JR£îe®GfQlZ�cfPRH&PRQbZ[h ò SUT GfQUN\PaQlPihyPi^�SMQULO^�W��\hySULYtÁGIhYPVSUTKZ_Sã^�GIHKJMLOJ�SUJ*Gfe�Z�JU�&tÁPaQUtÁGIJMLySULYGIHGfeEN\L�p<PRQMPiHIS ð xkZ[hO�&PRJR£zGIH\hysÙSUT&P���^aGIW�tÁGIH&PiHISãGfe�SUT\PdZ[H&cI�\hnZkQ�W�GIW�PiHISU�KW SbZk�fPiJ�ZQUPRhnZ_SULyxIPih{s×JULOW�tKhYP§e�GfQbW�o
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� PaSã�\J�H&G�} Pa�&Z[WXLOH&P�SbT&P8^aGIH\H&Pi^�SbLyGIH@wÁPaS$}�PRPRH�Wv�\hySULYtuGIhYP�ªKPihON\JãZ[H\NØSUT&PiLYQãJ`GI�&Qb^�PiJaoN¨�\t\tÁGIJ`P�SUTKZ_S8SUT&PRQMP�P��&LOJ�S×hYG5^iZ[hOLYÃaPiN�N\LOJ�SMQbLyw��:SULYGIH\JjGfe"PihYPR^�SMQbLY^�^
TKZ[H&cfP�¹<¬®­°¯�±U²m£�SMQU�&P^R�&QMQUPRH�S&º�¬Ä­.¯`±M²m£:Z[H\N�WjZkcIH&PaSULYÃ~Z_SULYGIH ´ ¬Ä­.¯`±M²mo�Ö@P�Z[JMJU�\W�PESUTKZ_S3SUT\P�SULOW�P�N&PRtÁPRH\N\PRH\^aP^iZ[HÒwuP�Z[HKZ[hys:ÃaPiN¾LYH�SMG�LySUJ�Â�GI�&QULYPRQ³^aGIW�tÁGIH&PiHISUJR£¦Z[HKNÒ}¤P�SUT&PRQMPRe�GfQMPØGIH\hys ^aGIH\JMLON&PRQTKZkQbW�GIH\LO^RZ[hOhysãxkZkQMs:LOH&cvJ`GI�&Qb^�PiJa£�¹p¬®­Á²5P Æ<È$É¨Ê £�ºz¬®­Á²5P Æ<È(É¨Ê £&Z[H\N ´ ¬®­ô²¨P Æ<È É¨Ê £¨}rT&PaQUP|LyS¤LOJ�\HKN&PaQbJ�SMG5G:N�SUT�Z_S�}�P§SbZk�fP¦SUT&PlQUPiZ[h.t�ZkQ`SbJ�Gfe�^aGIW�tKhYP��¡�5�KZ[HISbL{SbLyPiJao} Z_�5}¤PihOh
�óJ�Pi�¨�KZ_SbLyGIHKJ/^iZ[H¡wÁP§}/QULyS`SMPiH

´ ;�~ » ¹
ª Z ¯ ¬À¿¨oå¿f¿_Z�²

´ ; � » ½ ¯ ¬À¿¨oå¿f¿�wÁ²´ t�~ ¶@L Ð ¹=� » ½ ¯ ¬ ¿¨o�¿f¿ï^�²´ t ¹�� Ï L Ð ~ » » Z ¹ ¬�º Ï?´ t ´ ²
¯ ¬À¿¨oå¿f¿ïNu²}/LySUT¡SUT&P�^�GIH�SULOH5�\LyS$sdPR�5�KZ_SULYGIH L�Ç�¹ » ´ ;¼º à ¬À¿¨oå¿_û�²ÿ S¥LOJd^aGIH�xIPRH\LYPiHIS¡SUG?N&P~Z[h"}rL{SbTÒNKL{xIPRQMcfPiH\^aPRhYPiJMJdªKPihON\Jao q�T5�\Ja£"}¤P��KJ`P Z[JdSbT&PÙªKPihONxkZkQbLnZkwKhYPRJR£ � Z[H\N ~ F » ~ Ï L
ª Z Ç º à ¬À¿¨oå¿_þ�²

ÿ H�SUT&PVQMPRcILYGIH¥GI�:SbJMLON&PvSUT&P�J`GI�&Qb^�PiJ�~ F QMPiN\�\^aPiJ"SMG½~�o1Ö÷T&PiH]P��:t\QUPRJUJ`PiNÙLOH¥SUPaQbWXJ"GfeSUT\PRJMP¦ª�PRhON\JR£ } Z_�5}¤PihOh��âJEPi�5�KZ_SULYGIH\J�wÁPi^�GIW�P´ ;�~ F » ½ ¯ ¬À¿¨oÔû ½ Z�²´ ; � » ½ ¯ ¬À¿¨oÔû ½ wÁ²´ tg~ F ¶@L Ð ¹�� » L
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Z[H\N ¬ ´Xµ+Ï�Ð&µ ²A~ F » ¶�L Ð » Z ¹ ´ t , ´ Ï ´ tOºÐ µ . à ¬À¿¨oÔû�Ìf²
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¬ ´ µ ÏýÐ µ ²:­-; ¹=� » ¶/L » Z ¹ s ;$¬¾º Ï?´ t ´ ²m¯ ¬À¿¨oÔûká�Z�²
¬ ´ µ Ï�Ð µ ²5­�;�~ F » Ð » Z ¹ s ; , ´ Ï ´ t�ºÐ µ . à ¬À¿¨oÔûkáfwÁ²
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­�; ¹�� ¬Ä­Á² » L » Z ¹á � P ÈQP RÂT[Æ>T V Rõ ­X¶@­ F õ s F ;³± º�¬Ä­ F ² Ï�´ F t ´ ¬®­ F ²7² Ë µ ­ F ¯ ¬À¿¨oÔû�íkZ�²
­�;�~ F ¬Ä­Á² » ¶ Ð » Z ¹á � P ÈQP RUTkÆ>TWV
Rõ ­X¶@­ F õ s F ; Þ ´ ¬®­ F ² Ï ´ F�t�ºz¬®­GFÄ²Ð µ ß Ë µ ­ F à ¬À¿¨oÔû�íïwÁ²
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SUT\P|P��:t�Z[H\JULYGIHÙ¬À¿¨o�Ìkñ�²7GfepSbT&P�B"QMPRPRH?�âJ¤e®�KH\^�SbLyGIHde®GfQ+SUT\P§Î1PRhOWXT&GIhySMÃ1Pi�¨��Z_SULYGIH8LOHXSUPaQbWXJGfe7JMtKT&PRQULO^RZ[h�TKZkQbW�GIH\LO^aJRo¦Ö P�Z[JMJM�KW�P�SUT�Z_S§SUT&PVtÁGILOHIS¦­ØhOLyPiJ1GI�:SUJULON&PVJMGIW�PvJMtKT&PRQULO^RZ[hJUT&PRhOh\}/T\LO^
TX^�GIW�t�hyPaSMPihysvPiH\^ahYGIJMPRJ3SbT&PrJMGI�&QU^aPiJao ÿ S7e�GIhOhYG�}/JzSUT�Z_SBÚ k » Ú F Z[H\NXÚ m » Ú§LOHZ[hOhÁGfe SUT&P*LOHISMPRcfQbZ_SbLyGIHKJao } Zk�:LYH\cv�\JMP§Gfe SUT&P¦GfQ`SUT\GfcfGIHKZ[hOL{S(sjt\QUGftuPRQ`S(s8Gfe SbT&P¦JMtKT&PRQULO^RZ[hTKZkQbW�GIH\LO^aJR£\LyS�e®GIhYhYGï}/J¤e�QMGIW ü �Áoî¬À¿¨o�Ìkñ�²¤SUTKZ_S
ì [ç�é ¬ÄÛ:¯bÜ3² P ÈQPÃRUT[Æ>T V Rá � õ ­�¶@­ F õ Ë�� » L Ð ! " ù #ç ¬ Ð ÚI²�� ç ¬ Ð Ú F ²5ì [ç�é ¬�Û F ¯bÜ F ² à ¬À¿¨oÔûfñ�²

Â�LOHKZ[hOh{sI£ ü �5Jaoî¬À¿¨o�íI¿[²m£�¬À¿¨oÔû�íf²m£ÁZ[H\N@¬À¿¨oÔûfñ�²+s&LyPihON� � ¬ ò ¯ ð ² » » Z ¹ L Ð µw ò ¬ ò Ï ¸ ² � ç ¬ Ð Úf²5ì [ç�é s ; , ´ Ï ´ tOºÐ µ . Ë µ ­.¯ ¬À¿¨oÔû¨¿_Z�²� � ¬ ò ¯ ð ² » ¶ » Z ¹ Ð µw ò ¬ ò Ï ¸ ² � ç ¬ Ð ÚI²5ì¢[ç�é s ;$¬¾º Ï�´ t ´ ² Ë µ ­ à ¬À¿¨oÔû¨¿�wÁ²
q�T&PBP��:t\QUPRJUJMLYGIH\J�¬À¿¨oÔû¨¿[²pcILyxIP3SUT&P¤J�SMQUPRH&c[SbT\J�Gfe5SUT\P+xkZkQbLYGI�\JDW��\hySULYtÁGIhYP�ªKPRhON\JîGI�:SUJMLON&PSUT\P*JMGI�&QU^aP�LYHdSUPaQbWXJ�Gfe�LOH�SMPacfQmZ[hOJEG�xIPRQESUT&PlJ`GI�\QU^aPlN\PRH\JULySULYPRJ�º�Z[H\N ´ ogq�T&Pas�^RZ[H�wuPSMQmZ[H\J`e®GfQUW�PiNØLOH�SMG�W�GfQMPj�\JMPaeÄ�\h7e®GfQUWXJ¦w�s@W�PiZ[H\J*Gfe�SUT\Pje�GIhOhYG�}/LOH&c¥ZkQUcI�\W�PiHISUJRo¡q�T&PQUPRJU�\hySUJ s ;�� » L ´ ;$¬Ä­Ät���²m¯ ¬À¿¨oÔûfûfZ�²s ;$¬ ´ tg��² » L ´Xµ ¬®­-;���²z¶ L ¸Ú º ¬�Ú µ ´ ;���²º Ú ¬À¿¨oÔûfûkwÁ²

e®GIhYhYGï}¾e®QMGIW SbT&PãN&Paª�H\LySULYGIH·¬ ¿¨o�Ìkþ�²�Gfe s £ôZ[H\N�JMLOW�tKhYP¦xIPR^�SMGfQ"LON&PiHISULySULYPiJao(N¨�\wKJ�SULySU�&SULOH&cLOH�SMG ü �uo�¬À¿¨oÔû¨¿_Z�²m£\}¤P*Gfw&SbZ[LOH� � ¬ ò ¯ ð ² » ¶ » Z ¹ Ð µw ò ¬ ò Ï ¸ ² � ç ¬ Ð Úf²5ì [ç�é ± ´ ;$¬®­Ät ´ ²
Ï ´ µ ¬®­-;¼ºp²Ð µ ¶ L ¹Ð Ú º ¬�Ú µ ¹&²º Ú ß Ë µ ­°¯ ¬À¿¨oÔûfþ�²

}/T\PaQUPj�\J`PjTKZ[J*wÁPRPRH@WjZ[N&P�Gfe ü �uoB¬ ¿¨o�¿_û�²mo ¦ J`PXGfe(B1QUPaPiH_�óJ¦SUT&PRGfQMPiW GIH]SbT&P×J`Pi^aGIH\NSMPRQUW QUPatKhnZ[^aPRJ ´ µ w¨s�¶ Ð µ ¬ÄJMLOH\^aP|}�P*^iZ[H¡H&PRcIhyPi^�SESUT&PlJM�&QUeÄZ[^aP|SMPRQUWXJR£�Z[H\NÅ� ç ¬ Ð ÚI²5ì [ç�é
Ìkñfû



LOJXZ�JMGIhO�:SULYGIH GferSUT\P�Î1PihYWXT\GIh{SUÃ¡PR�5�KZ_SULYGIHu²mo�© QmZ[N\LnZ[hELYH�SMPRcfQbZ_SULYGIH�w�s�t�ZkQ`SjGIH�SUT&PSUTKLyQbN�SMPaQbW ¬ÄZkc�Z[LOH�H&PRcIhyPi^�SULOH&cdJU�&QMe�Z[^�PlSUPaQbWXJm²/^iZ[J�SUJrSUT\P�QbZ[NKLOZ[hDN\PaQbL{x[Z_SULyxIP�G�xIPRQrGIH�SMGSUT\PlJMtKT&PRQULO^iZ[h ¢ PiJMJMPRh.e®�\HK^�SULYGIHpo+q�T&PlQMPiJM�Kh{S/e�GfQESUT\P8�R�y�)�a�
�
�|�*�V�\�������\�f�y���m���
ÆÇ���À�����°LOJ� � ¬ ò ¯ ð ² » » Z ¹ Ð µL w ò ¬ ò Ï ¸ ² ì [ç�é Þ ¹ ¹ Ë ±êÚ � ç ¬ Ð Úf²³²Ë Ú Ï L Ð ¬Ä­-;¼ºp²�� ç ¬ Ð ÚI²
¶ L Ð�´ ;$¬®­�t ´ ²�� ç ¬ Ð Úf²7² Ë µ ­ à ¬À¿¨oÔþ ½ ²q�T\PvZ[HKZ[hYGfcfGI�\JrJ`PaS1GfegWjZ[H\LYtK�KhOZ_SbLyGIHKJ/�\JULOH&c ü �Áo�¬À¿¨oÔû¨¿�wÁ²�hYPiZ[NKJ�SUG³Z[H�P��:t\QUPRJUJMLYGIH�e�GfQSUT\P��×�Wb_�p�������*�V�K�������\�I�y���m���
ÆÇ���À���u��Ý� � ¬ ò ¯ ð ² » » Z ¹ Ð µL w ò ¬ ò Ï ¸ ² ì\[ç�é Þ ´ ;$¬®­�t�º<²n� ç ¬ Ð ÚI² Ï�´ ; ´ Ë ±êÚÃ� ç ¬ Ð Úf²7²Ë Ú¶ Ð µ ¬Ä­-; ´ ²n� ç ¬ Ð ÚI²76 Ë µ ­ à ¬À¿¨oÔþ ¸ ²¢ G[SUT¼SUT&P�ZkwÁGïxIP]QMPiJM�\hySUJ¡ZkQMP]Pa�\Z[^�SR£1Z[H\N÷ZkQUP�x[Z[hYLON¼e�GfQ¡ZkQMwKLySMQmZkQ`s�}EZ~xIPRhYPiH&c[SUTÒZ[H\NJMGI�&QU^aP*JULYÃaPfoÿ H�SUT&P�hOLYWXLySXLOH?}/T\LO^
T�SUT&P�J`GI�\QU^aP�N\LOW�PiH\JMLYGIH\J8ZkQMP�xIPRQ`s�JMWjZ[hOh�^aGIW�t�ZkQMPiN?SMG Z}�ZixIPihYPRH&c[SbT¾¬$�|e®�WeY£ Ð ÚÈ� ¸ ²*SUT&P¡Pa�5tKQMPiJMJMLYGIH\Jve�GfQãSUT&P�W��Kh{SbLytÁGIhYP8^aG5P��×^RLYPRH�SUJV^RZ[H wuP^aGIH\JMLON&PRQbZkw�h{s?JMLOW�tKhOLyªKPRN.o ¦ JULOH&c�SbT&P�Z[J`s:W�t\SMG[SULO^¥e®GfQUW ¬À¿¨o ¸ á�Z�²m£�Z[H\Ný�fPRPRtKLOH&c@GIH\hyshYG�}�PiJ�SEtÁG�}�PaQbJELYH Ð Ú�e�GfQ�SMPRQUWXJ�LOH�xIGIhyx:LOH&cÄ¹Á£lºD£KZ[H\N ´ £:}�P|Gfw&SbZ[LOHdSUT&PlZkt\t\QUG��&LYWjZ_SUPPihYPR^�SMQULO^¦W��\hySULYtÁGIhYP§^�G5P=�×^aLYPiHIS� � ¬ ò ¯ ð ²�É » Z ¹ Ð ç�� µL¨¬�Ì ò Ï ¸ ²8191 , ò Ï ¸ò . ù`ú µ ¬|Ê ç�é Ï Ê F ç�é ²m¯ ¬À¿¨oÔþ�Ìf²

}/T\PaQUP§SUT\PlWv�\hySULYtÁGIhyP*W�GIW�PRH�SUJ�ZkQUPÊ ç�é » Ú ç ì¢[ç�é ¹ ¹ Ë µ ­°¯ ¬À¿¨oÔþfÓfZ�²
Ê F ç�é » ¶�L Ð

ò Ï ¸ Ú ç ì [ç�é ´ ;$¬®­Ät ´ ² Ë µ ­ à ¬À¿¨oÔþfÓkwÁ²
q�T\P¥W�GIW�PRH�S�Ê ç�é TKZ[JvSUT\P¥JUZ[W�P¡e®GfQUW Z[JXZÙ^aGIH�xIPRH�SULYGIHKZ[h�PihyPi^�SMQMGIJ`SbZ_SULO^¡W��\hySULYtÁGIhYPW�GIW�PiHISio|q�T&P�W�GIW�PiHIS�ÊÁF ç�é LOJ|Z[H]LOH\N\�\^aPRNÙPRhYPi^�SMQbLO^ãW��\hySULYtÁGIhYPãW�GIW�PRH�S§N\�&PvSMGdSUT&P

Ìkñfþ



WjZkcIH&PaSULYÃ~Z_SULYGIHpo ÿ S1LOJEcfPRH\PaQmZ[hYhysdZVe�Z[^�SUGfQ Ð ÚvJUWjZ[hOhyPRQ�SUTKZ[H�SUT&PlH&GfQUWjZ[h°W�GIW�PiHIS�Ê ç�é oÂ�GfQ×SbT&PØWjZkcIH&PaSULO^�W��\hySULYtÁGIhYP]^�G5P��×^RLYPRH�S � � ¬ ò ¯ ð ²XSUT&P�^aGfQMQUPRJMtuGIHKN\LOH&c?hYGIH&c·}EZ~xIP�ähYPiH&c[SUT¥Zkt\tKQMG��&LOWjZ_SULYGIH³LYJ� � ¬ ò ¯ ð ²ËÉ » Z ¹ L Ð ç�� µ¬ÀÌ ò Ï ¸ ²81�1 , ò Ï ¸ò . ù�ú µ ¬cÌ ç�é Ï Ì F ç�é ²
¯ ¬À¿¨oÔþká5²
}/T\PaQUP§SUT\PlWjZkcIH\P�SULO^*W��\hySULYtÁGIhYP§W�GIW�PiHISUJrZkQMPÌ ç�é » ¶ ¸ò Ï ¸ Ú ç ì [ç�é ´ ;$¬Ä­Ät�ºp² Ë µ ­.¯ ¬À¿¨oÔþ�íkZ�²

Ì F ç�é » ¶ Ú ç ì\[ç�é ´ ; ´ Ë µ ­ ¬À¿¨oÔþ�íïwÁ²^ G[SMP1SbTKZ_SEe�GfQEZãJ�s&J�SUPRW }/LySUT³LOHISMQbLOH\JMLO^rWjZkcIH&P�SbLyÃ~Z_SULYGIH×SUT&P§WjZkcIH&PaSULO^"W�GIW�PiHISUJ�Ì ç�éZ[H\N½Ì F ç�é ZkQMP*cfPRH&PRQbZ[hOhys×GfeDSbT&P�JUZ[W�P*GfQUN&PRQ�Gfe�WjZkcIHKL{Sb�\N&Pfoq�T5�\Ja£5LOHVSUT&P1hYGIH&c¦}EZ~xIPRhYPiH&c[SUTXhOLOWXL{S�SUT&PrPihyPi^�SMQULO^�Wv�\hySULYtuGIhYPEª�PRhON\J+ZkQUP/N&PaSMPRQUWXLOH&PiNw¨svSbT&P|^
TKZkQMcfP1N&PiH\JMLyS(s¢¹u£�}/T&PRQMP~Z[J7SbT&P|WjZkcIH&PaSULO^/Wv�\hySULYtuGIhYPEª�PRhON\J�ZkQMP1N&PaSMPaQbWXLOH&PRN×w�sSUT\PlWjZkcIH\P�SULO^¦W�GIW�PRH�S/N&PiH\JMLySULYPiJ�­�tOº Õ ÌVZ[H\N ´ o
���|Í Î�0-�"%(0z#:%()+2 6
=&)3� 0 !(%Ñ21, 03=�;<,D2�#&=&,?Ï�6b,&� 0�2�#:,D2"210
©"J³Z[H LOhOhO�\J�SUQbZ_SULYGIH�Gfe¦SUT&P��\JMP]GfelZ·W��\hySULYtÁGIhYP�Pa�5tuZ[H\JMLYGIH e�GfQ¡Z�J`GI�&Qb^�P�}rT&GIJ`PÙN\L{äW�PiH\JMLYGIH\JãZkQUP×^aGIW�t�ZkQbZkwKhYP�SMGÙZ�}EZ~xIPRhYPiH&c[SUTp£z^aGIH\JMLON&PRQ�SUT&P8QbZ[N\LnZ_SULYGIHØe�QUGIW Z�hYLOH&P~ZkQ^aPRH�SMQUP�ä e®PRN�Z[H�SMPRHKHKZ&odÖ@P8Z[JMJU�\W�PXSUTKZ_SlSUT\PdZ[H�SMPRHKHKZ�hYLYPiJ*Z[hYGIH&c¥SUT&P��_ä(Z_�:LOJR£îZ[H\N@Pa��äSMPiH\N\JBe�QUGIW � » ¶ Ë Õ Ì|SMG�� » Ë Õ Ì5o3q�T\P1^R�&QUQMPiHISËÐ�G�}/LOH&c�Z[hYGIH&c*SUT&P|Z[H�SMPiH\HKZ*xkZ[HKLYJUT&PiJZ_S�SbT&PlPRH\N¥tÁGILYH�SUJR£�Z[H\N¥LYJrZ[H¡PaxIPRH¡eÄ�\H\^�SULYGIH¡Gfey�\o+q�T5�\Ja£K}�P*^iZ[H³}�QbL{SUPÑ ¬	�\¯`±M² » Ñ ¬ õ � õ ²5P Æ<È(É�Ê ¯ ¬À¿¨oÔþfñ�²
}/T\PaQUP Ñ ¬ Ë Õ Ìf² »Ò½ o3N¨LOH\^aP1SUT&P|^R�&QMQUPRH�SCÐKG�}/J¤QmZ[N\LnZ[hYhysI£I­ÁtÁº »Ò½ o3Âu�&Q`SbT&PaQbW�GfQMPf£5SUT&PRQMPLOJrH&G8LOH�SMQULOH\JULY^lWjZkcIH&PaSULYÃ~Z_SULYGIHpo�q�T5�\JR£pZ[^R^�GfQbN\LOH&cXSMG ü �Áoz¬À¿¨oóþ ¸ ²
£pZ[hOh°Gfe�SUT\P�WjZkcIH&PaSULO^Wv�\hySULYtuGIhYPE^aG¨P=�×^aLYPiHISbJ � � ¬ ò ¯ ð ²îxkZ[H\LOJMT.o ÿ H�GfQUN\PaQ�SMGl^RZ[hO^R�\hnZ_SMP�SUT&P/PRhYPi^�SUQULO^EW��\hySULYtÁGIhYP^aG¨P=�×^RLyPiH�SUJ � � ¬ ò ¯ ð ²
£5}¤P"H&PRPiNjPa�5t\QUPRJUJMLYGIH\JBe�GfQ+SUT&P"^
TKZkQMcfP"Z[H\N8^a�&QUQMPiHISEN&PiH\JMLySULYPiJao ÿ H

ÌI¿ ½



JMtKT&PRQULO^RZ[h.tÁGIhnZkQ�^�G5GfQUNKLYH�Z_SMPRJ�SUT&P�^R�&QMQUPRH�SrN&PiH\JUL{S(s\º�^iZ[H¡wÁP*}�QULyS`SUPRH�LYHdSbT&Ple�GfQUWºz¬®­Á² » Ò­ Ñ ¬�Úf²Ì � Ú µ ±ÓHK¬®^aGIJ�Û|¶ ¸ ²î¶LH\¬®^aGIJ�Û Ï ¸ ²7²f¯ ¬À¿¨oÔþ¨¿[²
e®GfQ�Ú°Ô Ë Õ Ì5£�}/T&PRQMP8SUT&P¡N&Pih{SmZ¥eÄ�\H\^�SULYGIH\J�^iZ[�\JMP×SUT\P³^R�&QUQMPiHISãSUGEÐKG�} GIH\hys@�&t�}�ZkQUNKJZ[H\N×N&G�}/H�}�ZkQUN\J+Z[hYGIH&c*SUT\PÕ�_ä(Z_�&LOJao�Â�QMGIW SUT&P"^�GIH�SULOH5�\LyS$sVPR�5�KZ_SULYGIH�¬À¿¨oå¿_û�²m£¨SUT&P1^
TKZkQUcfPN&PiH\JUL{S(s¡LYJ�cIL{xIPiH¡w¨s¹<¬Ä­Á² » ¸L�Ç Ë Ñ ¬�ÚI²Ë Ú Þ HK¬®^aGIJuÛ§¶ ¸ ²�¶LHK¬®^�GIJuÛ Ï ¸ ²Ì � Ú µ ß ¯ ¬À¿¨oÔþfû�²
e®GfQ�Ú�Ô Ë Õ Ì5oq�T&PiJ`PlPa�5tKQMPiJMJMLYGIH\J�e�GfQËºÙZ[H\N½¹8^iZ[H¡wÁPlJU�&wKJ`SULySU�:SMPiN�LYH�SMG ü �Áo�¬À¿¨oóþ ½ ²BSMGXcILyxIP� � ¬ ò ¯ ð ² » » Z ¹ Ð µÌ � w ò ¬ ò Ï ¸ ² Ö ú µZ Ë Ú�× Ð Ú?� ç ¬ Ð Úf² Ñ ¬�Úf²�¶ ¸Ð Ë Ñ ¬�Úf²Ë Ú Ë ±êÚÃ� ç ¬ Ð Úf²7²Ë Ú Ø

Ë]� ì\[ç�é ±ÙH\¬®^aGIJÁÛ|¶ ¸ ²î¶LHK¬®^aGIJ�Û Ï ¸ ²7² à ¬À¿¨oÔþfþ�²
q�T\PlZ[H&cI�KhOZkQ/LYH�SMPRcfQbZ[h°TKZ[JESbT&P*xkZ[hO�&P

Ë�� ì [ç�é ±ÓHK¬®^aGIJ�Û|¶ ¸ ²�¶¤H\¬Ä^�GIJuÛ Ï ¸ ²7² » Ì � H é1èÓZ ± ì çÚZ ¬ ½ ²î¶@ì çÚZ ¬ � ²³²¨¯ ¬À¿¨o ¸ ½f½ ²JUT&G�}/LOH&c�SUTKZ_S�GIH\hys ð » ½ Wv�\hySULYtÁGIhyPiJ|G:^R^a�&Qiojq�TKLYJlLOJ*TKZkQUN\hys�JU�&QMt\QbLOJMLOH&c�cILyxIPiH]SUT&P^�s:hOLOH\N&QbLO^RZ[h�J�s&WXW�P�SUQ`s]Gfe+SbT&P8Z[H�SMPRHKHKZ&o×q�T&P ð » ½ JMtKT&PRQULO^iZ[hgTKZkQUW�GIH\LO^RJ*ZkQUP�P�xIPiH¬�G:N\Nu²"ZkwuGI�&S¦Û » � Õ ÌXe�GfQ ò PaxIPRH?¬®G5N\NÁ²mo*Î1PRH\^aPf£ôSUT\P�GIH\hys�H&GIH�xkZ[H\LOJUT\LOH&cdWv�\hySULYtÁGIhyPiJTKZ~xIP ò G5NKNpoCN�GK£KSUT\P�Z[H\cI�\hnZkQ�LOHISMPRcfQbZ[h<SbZk�fPiJESUT&P*xkZ[hO�&PË�� ì¢[ç�é ±ÙH\¬®^aGIJ�Û§¶ ¸ ²D¶LHK¬®^�GIJuÛ Ï ¸ ²7² » w á � ¬�Ì ò Ï ¸ ²m¯ ¬À¿¨o ¸ ½ ¸ ²e®GfQ ò G:N\N�Z[H\N ð »¾½ o3©1e�SMPaQEJMGIW�P§JMhOLYcITIS¤QMP~ZkQMQmZ[H&cfPRW�PiH�SR£ ü �Áo°¬À¿¨oÔþfþ�²+^RZ[HdwÁP|}/QULyS`SMPiH� � ¬ ò ¯ ½ ² » » Z ¹ ÐÌ � Þ á � ¬�Ì ò Ï ¸ ²ò ¬ ò Ï ¸ ² ß ù`ú µ Ö ú µZ × ¶ ËË Ú Þ Ú'� ç ¬ Ð ÚI² Ë ÑË Ú ß
Ï Ú=� ç ¬ Ð Úf² , Ë µ ÑË Ú µ ÏýÐ µ Ñ .`Ø Ë Ú à ¬À¿¨o ¸ ½ Ìf²
ÌI¿ ¸



Ð Ë � � ¬ ¸ ¯ ½ ² � � ¬ÄÓ&¯ ½ ² Õ � � ¬ ¸ ¯ ½ ² � � ¬�í5¯ ½ ² Õ � � ¬ ¸ ¯ ½ ²� áGÛ ñ � ¬ » Z ¹ Ñ Õ á � Ë ² á à þ�í�Ü ¸ ½ Æ µ ¸ àÔ½ Ì�Ü ¸ ½ Æ µÌ � á � Û ñ � ¬ » Z ¹ Ñ Õ á � Ë ² ½&à Ó�Ìfí Ó àÔ½ þ`Ü ¸ ½ Æ µq�Zkw�hyP�Ó&Ý q�T&PBªKQUJ`S�e�Pa}·PihyPi^�SMQULO^7Wv�\hySULYtuGIhYP+^aG5P��×^RLYPRH�SUJDe®GfQ�Z/T�Z[hyeÍäÀ}EZ~xIP+Z[H\NãZ/e®�\hOh{äÀ}�ZixIPZ[H�SMPiH\HKZ
ÿ H]GfQUN&PRQ|SUG¡P�xkZ[hO�KZ_SUP�SUT\P�LOH�SMPRcfQbZ[hE¬ ¿¨o ¸ ½ Ìf²�}�P�H&PaPiN]SUG�J`tÁPR^RLYeÍs�SUT&PX^a�\QMQMPiH�S Ñ ¬
�¨²Z[hYGIH&c SUT&P�Z[H�SMPiH\HKZ&o ÿ HýSUT\P�ZkwKJ`PiH\^aP�Gfe¦QbZ[N\LnZ_SULYGIHp£ESUT&PÙJULYH5�\JMGILYN�Z[h�SULOW�P�xkZkQULnZ_SULYGIHZ_S�e�QUPR�5�&PiH\^�sÙÇ LOW�tKhOLYPRJlZ�JMLOH¨�KJ`GILONKZ[h7JMt�Z[^�PjxkZkQULnZ_SULYGIH�}/LySUT }EZ~xIPRH5�\W�wuPRQ Ð » Ç Õ ¹ oÎ1Gï}¤PaxIPaQi£�SUT&P¥PRWXLOJMJULYGIH�Gfe/QmZ[N\LnZ_SULYGIH�cfPiH&PaQmZ[hOh{s�W�G:N\LyªKPRJvSUT\P�^a�&QUQMPiHISXN\LOJ�SUQULYwK�:SULYGIHpoq�T\Pj^�GfQUQMPi^�Sl^a�&QUQMPiHIS Ñ ¬
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q�T&P"^aG¨P=�×^RLyPiH�SUJ �Gò ¬ ò ¯ ð ²gZ[H\N ó ò ¬ ò ¯ ð ²7ZkQMPrGfw&SbZ[LOH&PiNjw¨s�SbZk�5LOH&clSbT&P"JM^iZ[hOZkQ+t\QMG:N5ä�\^�S"Gfe ü �¨JRoz¬À¿¨o ¸ Ì ½ ²E}/LySUT � [ç�é Z[HKN�LOH�SMPacfQmZ_SULOH&cjGïxIPaQ"Z[hOh°JMGIhOLYN�Z[H&cIhYP[£ÁWjZk�:LOH&c×�\JMP�GfeSUT\P*GfQMSUT&GfcfGIHKZ[hOLyS(s×QMPihnZ_SULYGIH\Jl¬À¿¨o ¸ Ì ¸ ²mo7q�T\LOJEs&LyPihON\J�dò ¬ ò ¯ ð ²�� ç ¬ Ð Úf² » � [ç�é ;�~ Ë�Þ ¯ ¬À¿¨o ¸ ÌkÓfZ�²
ó ò ¬ ò ¯ ð ²�� ç ¬ Ð Úf² » � [ç�é ; ¹=� Ë­Þ à ¬À¿¨o ¸ ÌkÓkwÁ²

ÌI¿_ñ



N¨�\wKJ�SULySU�&SULYGIH�Gfe ü �¨JRoD¬À¿¨o�ífÌf²EZ[HKN@¬À¿¨o ¸ Ì ½ Z�²¤LOHISMG ü �Áo�¬À¿¨o ¸ ÌkÓfZ�²BcILyxIPRJ� ò ¬ ò ¯ ð ²�� ç ¬ Ð Úf² » ¬ o3ô ì ç�é ² [w ò ¬ ò Ï ¸ ² P ÈQP�@ Ë�Þ ¯ ¬À¿¨o ¸ Ìïá5²}/T\PaQUP�SUT\P/GftÁPRQbZ_SMGfQbJ o ò ZkQUP/N&Paª�H&PiN×LOH ü �5Jao<¬À¿¨oÔÓ ½ ²mo } Zk�5LOH&cl�\JMP/Gfe ü �¨JRoô¬À¿¨oÔÓfÓ�²m£�SUT&PZkwÁG�xIP¦P��:t\QUPRJUJMLYGIH�QUPRN\�K^�PiJ�SUG�dò ¬ ò ¯ ð ²�� ç ¬ Ð Úf² » w ¬ ò % ð ²�¬ òGñ·ð Ï ¸ ²w ò ¬ ò Ï ¸ ² ì [çOèêé ô ù P ÈQP�@°Ë­Þ à ¬À¿¨o ¸ Ìfíf²
ÿ e�SUT&PãPa�5tuZ[H\JMLYGIH ¬À¿¨o ¸f¸ ¿[²�LOJrJM�&wKJ`SULySU�:SMPiN]e®GfQ/P ÈQP�@ £pZ[H\N��\J`P�LOJrWjZ[N&P�Gfe�SUT&PãGfQMSUT&GfcfGkäHKZ[hOLyS(s×t\QMGftÁPRQ`SULYPiJ�GfeîSUT&P�J`tKT\PaQbLY^iZ[h°TKZkQUW�GIH\LO^RJa£\SUT&PiH¡}�P¦Gfw\SbZ[LOH³SUT&PlQMPiJM�Kh{S� ò ¬ ò ¯ ð ² » L ç w á � ¬�Ì ò Ï ¸ ²]H é1è ò ù à ¬À¿¨o ¸ Ìkñ�²ÿ S/LOJ�^RhyP~ZkQ�e®QMGIW ü �5Jao�¬À¿¨o ¸f¸ þkwÁ²�Z[H\N·¬À¿¨o ¸ ÌkÓkwô²+SUTKZ_Só ò ¬ ò ¯ ð ² » ñ L �Gò ¬ ò ¯ ð ² à ¬À¿¨o ¸ ÌI¿[²q�T5�\JR£fSUT\P�cfPiH&PaQmZ[h&Pa�5t�Z[HKJMLYGIHVGfeÁZ¦^aLYQb^a�\hnZkQbh{sltÁGIhnZkQULYÃaPiNvtKhnZ[H&PE}�ZixIP�SbZk�fPiJ�SUT&P�e®GfQUW~�¬®­Á² » Åæ ç�Y ù L ç w á � ¬�Ì ò Ï ¸ ² Þ � ç ¬ Ð ÚI² � çOè ò ù % ¸Ð ´ tO� ç ¬ Ð Úf² � çOè ò ù ß ¯

¬À¿¨o ¸ ÌkûfZ�²� ¬®­Á² » Åæ ç�Y ù L ç w á � ¬�Ì ò Ï ¸ ² Þ ¶�LÐ ´ tO� ç ¬ Ð Úf² � çOè ò ù ñ L8� ç ¬ Ð ÚI² � çOè ò ù ß à¬À¿¨o ¸ ÌkûkwÁ²q�T\P�Pa�5t�Z[HKJMLYGIH�e�GfQ+Z*hOLOH&PiZkQbhysltÁGIhnZkQULYÃRPRNVtKhnZ[H&P�}EZ~xIP�LOJ3PiZ[JULOh{sãGfw\SbZ[LOH&PRN�w¨s�SmZk�5LOH&c*SUT&PZkt\tKQMGft\QbLOZ_SUP*hOLOH&P~ZkQ�^�GIW�wKLOHKZ_SULYGIH³GfeDSUT&PãZkwÁG�xIP¦S(}¤G�Pa�5t�Z[HKJMLYGIH\Jao
��� � � %(, 4:;<0z#¨#:,D=\%Ñ2Õõ
F+GIHKJMLON&PRQ§ZXtKhnZ[H&PãPihYPR^�SMQUGIWjZkcIH&P�SbLY^*}�ZixIPvLYHK^aLON&PiHIS"GIH]ZjJMtKT&PRQULO^iZ[hîGfwKJ`SbZ[^ahYPfo ÿ H�cfPiH5äPRQbZ[h�£5SUT\P§}�ZixIP§LOJEJU^RZ_S`SUPaQUPRNp£KSMGXJMGIW�P§Pa�¨SMPiH�SR£�w�s8SUT&P*GfwKJ�SbZ[^RhYP[o7q�T¨�KJa£KeÄZkQ�Zi}�Zis8e�QMGIW

ÌI¿f¿



SUT\PrJMtKT&PRQMP/SUT&PrPRhYPi^�SMQUGIWjZkcIH&PaSULO^EªKPihON\J+^iZ[H�wÁP/Pa�5tKQMPiJMJ`PiN8Z[JgSUT&P1JM�\W GfepZ¦tKhnZ[H&P�}EZ~xIPZ[H\N�ZvJ`PaS�GfeDGI�:SUcfGILYH\cVJMtKT&PRQULO^RZ[h<}EZ~xIPRJRo3q�T&PRQMPlWjZis×wÁPlZkwKJ`GfQUt&SULYGIH³w�s8SUT&P¦GfwKJ�SbZ[^RhYP[£Z[J�}�PihYh/Z[J×JM^iZ_S`SMPRQULOH&cKo ÿ H�SUT\LOJj^iZ[J`Pf£�SbT&P�PiH&PRQMc[söÐKG�} Z~}EZ~s e�QUGIW SbT&P�Gfw�J�SbZ[^RhYP�LOJhYPiJMJ¤SUTKZ[H¡SUT&P|SUG[SbZ[hpPiH&PRQMc[s�ÐKG�}÷SMGï}EZkQbN\J�LySRÝzSUT\P*N\L�p<PRQMPiH\^aP§QMPRt\QUPRJMPRH�SUJESbT&P*ZkwKJMGfQMwÁPiNPiH&PRQMc[sIoq�T&P*ªKPihON\J�GI�&SUJMLON&P*SUT&P�JMtKT&PRQMP�^RZ[H�wuP*}�QbLyS`SMPiH¥Z[JESUT\PlJU�\W GfezLOH\^RLON&PiHISrZ[HKN�JM^iZ_S�äSMPRQMPiN¡}�ZixIPiJaÝ ~Ù¬Ä­Á² » ~ Èø÷�ù Ï ~`úíûi¯ ¬À¿¨o ¸ ÌkþfZ�²� ¬Ä­Á² » � Èü÷=ù Ï � úíûR¯ ¬À¿¨o ¸ ÌkþkwÁ²}/T\PaQUP�~ Èø÷�ù Z[H\N � Èü÷=ù ZkQMP"cILyxIPiH×w¨s]¬À¿¨o ¸ Ìkû�²mo�N¨LOH\^aP1SUT&P*JM^iZ_S`SMPRQMPiN8ªKPRhON\J�ZkQUP"GI�:SMcfGILOH&c}�ZixIPiJ�Z_S/LOH:ª�HKL{S(sI£&SUT\PRLYQ�Pa�:t�Z[H\JMLYGIH\JrW��KJ�S�wÁPlGfeDSUT&Ple®GfQUW
~�ý ù » ¸Ì Åæ ç�Y ù L ç w á � ¬�Ì ò Ï ¸ ² ¬À¿¨o ¸ Ó ½ Z�²Þ	þ ò ¬ ò ² ! " ù #ç ¬ Ð ÚI² � çOè ò ù % ÿ ò ¬ ò ²Ð ´ t ! " ù #ç ¬ Ð Úf² � çOè ò ù ß ¯
¹�� ý ù » ¸Ì Åæ ç�Y ù L ç w á � ¬�Ì ò Ï ¸ ² ¬À¿¨o ¸ Ó ½ wÁ²Þ ¶�L þ ò ¬ ò ²Ð ´ t ! " ù #ç ¬ Ð Úf² � çOè ò ù ñ L ÿ ò ¬ ò ² ! " ù #ç ¬ Ð ÚI² � çOè ò ù ß àq�T\Pv^aG¨P=�×^aLYPiHISbJ þ ò ¬ ò ²1Z[H\N ÿ ò ¬ ò ²rZkQMP�N&PaSMPRQUWXLOH&PiN�w�s¥SUT&PVwuGI�KH\NKZkQ`s�^�GIHKN\LySULYGIH\J1GIHSUT\PÙJM�&QUeÄZ[^aP]Gfe|SUT&PØJ`tKT&PRQMPfo ÿ H cfPRH&PRQbZ[h�£/LyS³LOJ×H\PR^aPRJUJUZkQMs�SMG JU�\W GïxIPaQ¡Z[hOh ð TKZkQ�äW�GIH\LO^RJ1LYH¥SUT&P�ZkwÁG�xIP�Pa�5t\QUPRJUJMLYGIH\JRo"Î1G�}�P�xIPRQR£ôe�GfQrSUT&PãQUPRJ`SMQULO^�SMPiN]^ahnZ[JMJrGfegJ`t�T&PaQbLO^RZ[hOhysJ`s:WXW�PaSMQULO^*JM^iZ_S`SMPRQMPRQUJ/GIH\hys ð » % ¸ TKZkQUW�GIH\LO^RJ�H&PRPiN¥wÁP�QMPaSbZ[LOH&PiN�¬®JULOH\^�PlGIH\hysdSUT&PiJ`PTKZkQbW�GIH\LO^aJ�G5^R^a�\QrLOH³SUT\PlJMtKT&PRQULO^iZ[hp}�ZixIP*Pa�5t�Z[HKJMLYGIH¡GfeîSbT&P�LYHK^aLON&PiHISrtKhnZ[H&P¦}EZ~xIP×¬®JMPaPü �5Jaoî¬À¿¨o ¸ Ìkû�²\²m£ÁZ[H\N¥ZVJMtKT&PRQULO^RZ[hOhys8J`s:WXW�PaSMQULO^¦JM^iZ_S`SMPRQMPRQrN&G5PiJ�H&G[S/^aGI�&tKhYPlN\L�p<PaQUPRH�S ðTKZkQbW�GIH\LO^aJ
²moq�T&P1Z[H&cI�\hnZkQgN\LOJ�SMQbLYwK�:SULYGIHVGfeÁSUT&PrJM^iZ_S`SMPRQMPiNXtÁG�}�PaQ7^iZ[HVwuP�}�QULyS`SUPRHXLOHvSMPRQUWXJ3GfeÁSUT&P^aG¨P=�×^RLyPiH�SUJ þ ¬ ò ²/Z[H\N ÿ ¬ ò ²��KJMLOH&cXSUT\PãJM^iZ_S`SMPRQMPiN�PihYPR^�SMQUGIWjZkcIH&P�SbLY^¦ªKPihON\J/P�xkZ[hO�KZ_SUPRN�GIH

ÌI¿_û



SUT\PãJM�&QUeÄZ[^aP*GfegZXJMtKT&PRQMP�Gfe�QbZ[N\LO�\J � JM�&QUQMGI�\HKN\LOH&cjSUT\PãJM^iZ_S`SMPRQMPRQRo ÿ H�eÄZ[^�SR£uL{S1LOJ�P~Z[JMLOhysN&PiW�GIH\J`SMQbZ_SMPiN¡SbTKZ_S Ë�Ý ý ùË�Þ »
� µÌ » Z ¯ P�± § ;�~�ý ù t � [ý ù ² i Y��

» ¶ � µÌ » Z ¯ P�±Ù~�ý ù ;$¬ § t � [ý ù ²7² i Y�� ¯ ¬À¿¨o ¸ Ó ¸ ²}/T\PaQUP § LOJ|ZjQmZ[N\LnZ[hYhys�N\LYQMPi^�SMPRN�GI�&S$}�ZkQUN]H&GfQbWjZ[h�o"q�T&P�N\L�p<PaQUPRH�SULnZ[hîJU^RZ_S`SUPaQbLYH\c³^aQMGIJUJJMPR^�SULYGIH�LOJ�N&Paª�H&PiN�Z[J�SUT&PlQbZ_SbLyGVGfe Ë]Ý ý ù Õ Ë�Þ SUG�SUT&P�LOH\^aLON&PiH�S£Ð��:� ¸ Õ » Z ¹ o7Î1PRH\^aPf£Ë�� ý ùË�Þ » ¶ � µÌ ¯ P3±Ù~ ý ù ;$¬ § t ¹�� [ý ù ²³² i Y�� à ¬À¿¨o ¸ Ó�Ìf²Ö@PãH&PRPRN�SMG8P�x[Z[hY��Z_SMP�SUT\LOJ1Pa�5tKQMPiJMJMLYGIH��\JMLOH&c8SUT&P�PRhYPi^�SMQUGIWjZkcIH&PaSULO^*ªKPRhON\J1JMtuPi^RL{ª�PRN]LOHü �5JaoE¬À¿¨o ¸ Ìkû�²m£/¬À¿¨o ¸ Ìkþ�²m£3Z[H\N¾¬À¿¨o ¸ Ó ½ ²mo�q�T&P×e®GIhOhyGï}/LOH&c¥LON&PiHISbL{S(sI£î}rT\LO^
T�^RZ[H@wÁPdPRJ`SbZkw:ähOLOJMT&PiNd}/LySUT³SbT&PãZ[LYN�Gfe ü �5Jaoî¬À¿¨o�Ìkþ�²
£î¬ ¿¨o�ífÌf²m£ÁZ[H\N�¬À¿¨o�íkþ�²
£�LOJ�T\PRhYt\eÄ�\h.LOHdSUTKLYJ/QMPRc�ZkQUN.Ý
´ t ë ¬�Úf² � ç�é » § L w ò ¬ ò Ï ¸ ²Ú ë ¬�ÚI²5ì ç�é Ï ¸Ú Ë ±êÚ ë ¬�Úf²³²Ë Ú § t � ç�é à ¬À¿¨o ¸ ÓfÓ�²Â�GfQ�LOH\J�SmZ[H\^�Pf£u�\JMLOH&c�SbT\LOJ�QMPiJM�Kh{S�}¤Pl^RZ[H¡}�QULySMP § t ¹=� úíû LOH³SUT\P*e®GfQUW§ t ¹�� ý ù » ¸Ì Åæ ç�Y ù L ç w á � ¬�Ì ò Ï ¸ ² ¬À¿¨o ¸ Óká5²� L þ ò ¬ ò ²Ð ¸Ú Ë ±êÚ ! " ù #ç ¬ Ð ÚI²7²Ë Ú � çOè ò ù ñ L ÿ ò ¬ ò ² !�" ù #ç ¬ Ð ÚI² § t � çOè ò ù�� à

ÿ S/^iZ[H¡wÁPlN\PRW�GIH\J`SMQbZ_SUPRNp£ôZke�SMPRQ�^�GIHKJMLON&PRQbZkwKhYP�Z[hycfPRw\QmZ&£:SUTKZ_S
Ë�� ý ùË�Þ » �Ì Ð µ ßßßßß æuç

Û Ì ò Ï ¸ ± þ ò ¬ ò ² � çOè ò ù % L ÿ ò ¬ ò ² § t � çOè ò ù ² ßßßßß
µ à ¬À¿¨o ¸ Ó�íf²

ÿ H¡Gfw&SbZ[LOH\LOH&cVSUTKLYJ/e�GfQbW��\hnZ&£:�\JMP�TKZ[J�wÁPRPRH�WjZ[N&P§GfeîSUT&P�J�SbZ[HKNKZkQUN¥QMPiJM�\hySË ë ç ¬	�¨²Ë � ë [ç V ¬	�5²î¶ Ë ë [ç V ¬	�¨²Ë � ë ç ¬	�¨² » ÌzL� µ ¯ ¬À¿¨o ¸ Ófñ�²
ÌI¿_þ



}/T\PaQUP ë ç ¬	�¨² » L ç ! " ù #ç ¬	�¨²mo¥q�T&P8SMG[SbZ[h+JU^RZ_SMSMPaQbLOH&c�^aQMGIJUJ�J`Pi^�SbLyGIH�LOJlGfw&SmZ[LYH\PRN w¨s LOHISUP�äcfQmZ_SULOH&c ü �uop¬À¿¨o ¸ Ó�íf²�GïxIPaQ¤Z[hYh�J`GIhOLONjZ[H&cIhYP[£5WjZk�:LOH&c��\J`P1Gfe<SbT&P1e�GIhOhYG�}/LOH&c¦GfQ`SUT&GfcfGIH�Z[hYLyS(sQUPRhnZ_SULYGIH\JEe®GfQ�SUT&P*xIPi^�SMGfQrJ`tKT\PaQbLY^iZ[h TKZkQUW�GIHKLY^RJl¬®JMPaP ü �5Jao�¬À¿¨o�íkÓ�²K²mÝ� [ç V é V ; � ç�é Ë�Þ » H ç�ç V H éEé V ¯ ¬À¿¨o ¸ Ó¨¿_Z�²� [ç V é V ;$¬ § t � ç�é ² Ë�Þ » ½ ¯ ¬À¿¨o ¸ Ó¨¿�wÁ²
¬ § t � [ç V é V ²è;$¬ § t � ç�é ² Ë�Þ » H ç�ç V H éEé V à ¬ ¿¨o ¸ Ó¨¿ï^�²q�T5�\JR£ � ý ù » �Ì Ð µ1æ ç ¬ÀÌ ò Ï ¸ ² 2 õ þyò ¬ ò ² õ µ Ï õ ÿ ò ¬ ò ² õ µ 6 à ¬À¿¨o ¸ Ófû�²©"^R^�GfQbN\LOH&cXSMG ü �5Jao�¬ ¿¨o ¸ Ó�íf²�Z[H\N�¬À¿¨o ¸ Ófû�²m£uSUT&P�SMG[SbZ[hîJU^RZ_SMSMPaQbLOH&c8^aQMGIJUJ"J`Pi^�SULYGIH�LOJrLOH\N\P�ätÁPiH\N&PiHIS�Gfe°SUT\P§tÁGIhnZkQULYÃiZ_SbLyGIH8Gfe°SUT&P*LYHK^aLON&PiHISEQmZ[N\LnZ_SULYGIHÙ¬$�7e��WeO£&LySELOJBSUT&P*JUZ[W�P|e®GfQ�wuG[SbTSUT\P¢% JMLYcIH\J
²morÎ1G�}�P�xIPRQR£uSbT&P�N\L�p<PRQMPiHISULnZ[hDJU^RZ_S`SUPaQbLYH\c8^aQMGIJMJ"JMPR^�SULYGIH�LYH�Z[H�s¥t�ZkQ`SbLY^R�\hnZkQN\LYQUPR^�SULYGIH�LYJR£�LOH�cfPiH&PRQbZ[h�£�NKL¾p<PRQMPiH�S7e�GfQ7N\L�p<PRQMPiHIS+^RLYQU^R�\hnZkQgtuGIhnZkQbLyÃ~Z_SULYGIH\J�GfeÁSUT&P"LOH\^RLON&PRH�SQmZ[N\LnZ_SULYGIHpo�q�T\LOJ�LOW�tKhOLYPiJîSUT�Z_S+Lye�SUT&PrLOH\^aLON&PiH�S3QmZ[N\LnZ_SULYGIHvLOJ3hOLOH&PiZkQbhys*tÁGIhnZkQULYÃRPRN�SUT&PiH�SUT&PJU^RZ_S`SUPaQUPRN�QmZ[N\LnZ_SULYGIHvLOJ�PRhOhOLYt&SULO^iZ[hYhysltÁGIhOZkQbLYÃaPiNpozÂ��&QMSUT&PRQUW�GfQUP[£¨LYe�SbT&P/LOH\^RLON&PRH�SgQbZ[N\LnZ_SULYGIHLOJ+�KH&tÁGIhOZkQbLYÃaPiNXSUT\PRH8SUT&P|JU^RZ_SMSMPaQUPRN8QbZ[NKLOZ_SbLyGIHjP��&T\LYwKLySUJBt�ZkQ`SULnZ[hutÁGIhnZkQULYÃiZ_SbLyGIH.£f}/LySUT×SUT&PN&PRcfQMPRP*GfeîtÁGIhOZkQbLYÃiZ_SULYGIH³N&PRtÁPRH\NKLYH\c×GIH³SUT\P�Z[H\cIhyP¦GfeîGfwKJMPaQMxkZ_SULYGIHpoq�T&P*SMG[SmZ[hptÁG�}�PRQrZkwKJMGfQMwÁPRN¥w�s³SUT\P*JMtKT&PRQMP�LOJ�cILyxIPRH³w¨s
Ý	��
 ý » ¶ � µÌ » Z ¯ P ± § ;�~ t � [ ² i Y�� Ë­Þ

»
� µÌ » Z ¯ P ±Ù~J;$¬ § t � [ ²7² i Y�� Ë­Þ à ¬À¿¨o ¸ Ófþ�²© JMLOWXLOhnZkQ*^iZ[hO^a�\hnZ_SULYGIH�SMG�SUTKZ_S�GI�&SUhOLYH\PRN·ZkwÁG�xIP×s:LYPihON\J*SUT&Pde�GIhOhYG�}/LOH&c¡Pa�:t\QMPiJMJULyGIH·e�GfQSUT\P�Zkw�J`GfQMt\SULYGIH�^�QUGIJMJ/J`Pi^�SULYGIHp£� ��
 ý » �Ì Ð µ/æ ç ¬�Ì ò Ï ¸ ² 2 Ì"¶ õ þ ò ¬ ò ² Ï ¸ õ µ ¶ õ ÿ ò ¬ ò ² Ï ¸ õ µ 6 à ¬À¿¨o ¸ á ½ ²

Ìkû ½



q�T\P§SMG[SmZ[h.GfQ�P��5SULOH\^�SULYGIH¥^aQMGIJMJ/J`Pi^�SbLyGIH¥LYJESUT&P�JM�\W Gfe � ý ù Z[H\N � ��
 ý Ý�
� » ¶ �Ð µ1æ ç ¬�Ì ò Ï ¸ ² ¯ P3± þ ò ¬ ò ² Ï ÿ ò ¬ ò ²7² à ¬À¿¨o ¸ á ¸ ²^ G[S8JU�&QMtKQULOJMLOH&cIhysI£�SUT&P�ZkwÁGïxIP�Pa�5tKQMPiJMJMLYGIH\J8e�GfQ×SUT&PÙ^aQMGIJUJ8JMPR^�SULYGIH\Jd^ahYGIJ`Pihys�QUPRJMPRW�wKhYPSUT\GIJ`P*Gfw&SbZ[LOH&PiN¥LOH¡�¨��Z[HISU�KW W�PR^
T�Z[H\LO^aJ�e�QMGIW t�ZkQMSULnZ[h<}�ZixIP¦P��:t�Z[H\JULyGIHKJao� PaSd�\J³H&Gï} ^aGIH\JMLON&PRQ×SbT&P]wÁGI�\H\NKZkQMs¼^�GIH\NKL{SbLyGIHKJdZ_S8SUT&PÙJM�\QMeÄZ[^aP�Gfe|SUT\PÙJ`tKT&PRQMP¬Í}rT&GIJ`P1QbZ[NKLY�KJ7LOJ � £5JbZis�²mo3ÂKGfQ7SUT&P"JUZk�fP/GfepJMLOW�tKhOLO^aLyS(sf£IhyPaSB�\JBJM�&tKtuGIJMPrSUTKZ_S+SbT&P"J`tKT&PRQMPLOJ|Z×tuPRQMe®PR^�S¦^aGIH\N\�\^�SMGfQio ÿ H�SUT\LOJ|^iZ[J`Pf£<SUT&PXZkt\t\QMGftKQULnZ_SMP�wÁGI�\HKNKZkQ`s]^�GIHKN\LySULYGIH�LOJrSUT�Z_SSUT\PãSbZ[H&cfPiH�SULnZ[hîPihyPi^�SMQULO^*ªKPihON]LYJrÃRPaQUG�Z_S1Ú » � o|©"^R^�GfQbN\LOH&c×SUG ü �5Jaog¬À¿¨o ¸ Ìkû�²m£g¬ ¿¨o ¸ Ìkþ�²m£Z[H\N�¬À¿¨o ¸ ÓfÓ�²
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